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In the eye of the beholder? Universality and cultural
specificity in the expression and perception
of emotion

Klaus R. Scherer, Elizabeth Clark-Polner, and Marcello Mortillaro

Swiss Center for Affective Sciences, University of Geneva, Geneva, Switzerland

o members of different cultures express (or “encode”) emotions in the same fashion? How well can

members of distinct cultures recognize (or “decode’) each other’s emotion expressions? The question of
cultural universality versus specificity in emotional expression has been a hot topic of debate for more than half a
century, but, despite a sizeable amount of empirical research produced to date, no convincing answers have
emerged. We suggest that this unsatisfactory state of affairs is due largely to a lack of concern with the precise
mechanisms involved in emotion expression and perception, and propose to use a modified Brunswikian lens
model as an appropriate framework for research in this area. On this basis we provide a comprehensive review of
the existing literature and point to research paradigms that are likely to provide the evidence required to resolve
the debate on universality vs. cultural specificity of emotional expression. Applying this fresh perspective, our
analysis reveals that, given the paucity of pertinent data, no firm conclusions can be drawn on actual expression
(encoding) patterns across cultures (although there appear to be more similarities than differences), but that there
is compelling evidence for intercultural continuity in decoding, or recognition, ability. We also note a growing
body of research on the notion of ingroup advantage due to expression “dialects,” above and beyond the general
encoding or decoding patterns. We furthermore suggest that these empirical patterns could be explained by both
universality in the underlying mechanisms and cultural specificity in the input to, and the regulation of, these
expression and perception mechanisms. Overall, more evidence is needed, both to further elucidate these
mechanisms and to inventory the patterns of cultural effects. We strongly recommend using more solid
conceptual and theoretical perspectives, as well as more ecologically valid approaches, in designing future studies
in emotion expression and perception research.

Keywords: Emotion expression; Emotion perception; Universality; Cultural specificity; Ingroup advantage;
Dialect theory; Multimodal expression.

st-ce que les membres de différentes cultures expriment (ou «encodent ») les émotions de la méme fagon?

Jusqu’a quel point les membres de cultures distinctes peuvent reconnaitre (ou «décoder ») les expressions
d’émotion des uns et des autres? La question de I'universalité culturelle de ’expression des émotions par
opposition a leur spécificité a été un objet de débat passionné pendant plus d’un demi-siécle, mais en dépit de
nombreuses recherches empiriques jusqu’a ce jour, il n’y a toujours pas de réponse convaincante. Nous soutenons
que état de chose insatisfaisant est dii en grande part a un manque de préoccupation a I’égard des mécanismes
précis impliqués dans Iexpression et la perception de I’émotion et nous proposons d’utiliser une modification du
modele de la lentille de Brunswick en tant que cadre approprié pour la recherche sur cette question. Sur cette
base, nous présentons un relevé exhaustif de la documentation disponible et nous soulignons des paradigmes de
recherche susceptibles de produire les données nécessaires pour résoudre le débat sur I'universalité de I'expression
des émotions par opposition a leur spécificité. Partant de cette nouvelle approche, notre analyse révele qu’étant
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donné la pauvreté de données pertinentes, il n’est pas possible de tirer de conclusions fermes sur les configurations
réelles d’expression (encodage) valables pour toutes les cultures (méme s’il semble y avoir plus de similitudes que
de différences), mais il y a des données convaincantes en ce qui a trait a la continuité a travers les cultures pour ce
qui est de l'aptitude a décoder ou reconnaitre. Nous notons aussi un ensemble croissant de recherches sur la
notion de l'avantage pour l’endogroupe d’utiliser des «dialectes» d’expression au-dela des configurations
générales d’encodage et de décodage. Nous suggérons de plus que ces configurations empiriques peuvent trouver
une explication a la fois par I"'universalité des mécanismes sous-jacents et la spécificité culturelle dans la formation
et la régulation de ces mécanismes d’expression et de perception. Dans I’ensemble, il faut plus de données a la fois
pour comprendre ces mécanismes et pou faire l'inventaire des configurations des effets culturels. Nous
recommandons fortement d’utiliser des perspectives conceptuelles et théoriques plus solides, de méme que des
approches plus valides d’un point de vue écologique pour concevoir les ¢tudes futures concernant la recherche sur
I’expression et la perception des émotions.

E xpresan o codifican las emociones de la misma manera los individuos de culturas diversas? ;Con qué
precision pueden las personas de distintas culturas identificar o decodificar las expresiones emocionales del
otro? El problema de la universalidad cultural versus la especificidad de las expresiones emocionales ha sido un
tema de arduo debate por mas de medio siglo y, a pesar de contar con una cantidad importante de investigaciones
empiricas hasta el momento, no se han obtenido respuestas convincentes. Se sugiere que este estado
insatisfactorio sobre el tema se debe en gran medida a la falta de interés respecto de los mecanismos precisos
relacionados con la expresion y percepcion emocionales, por lo que se propone utilizar un modelo modificado de
lente Brunswikiano como marco de investigacion en esta area. Sobre esta base se brinda una revision exhaustiva
de las publicaciones existentes, y se apunta a paradigmas de investigacion que probablemente proporcionen la
evidencia necesaria para resolver el debate sobre la universalidad o especificidad cultural de las expresiones
emocionales. Al aplicar esta perspectiva novedosa, el analisis revela que, dada la escasez de datos pertinentes, no
se pueden sacar conclusiones solidas sobre patrones de expresion (codificacion) transculturales (aunque
aparentemente se observan mayores similitudes que diferencias), pero que existen evidencias convincentes de
continuidad intercultural en lo que se refiere a la habilidad de codificacion o reconocimiento. Al mismo tiempo,
se observa un cuerpo creciente de investigaciones sobre la nocion de las ventajas de estar dentro de un grupo
determinado, debido a las expresiones del “dialecto”, que estan mas alla de la codificacion general o de los
patrones de codificacion. Asimismo, se sugiere que estos patrones empiricos podrian ser explicados tanto por la
universalidad de los mecanismos subyacentes como por la especificidad cultural en los aportes y la regulacion de
estos mecanismos de expresion y percepcion. En general, se requieren mayores evidencias, tanto para aclarar mas
estos mecanismos como para hacer un inventario de los patrones de los efectos culturales. Se hace una fuerte
recomendacion de usar perspectivas conceptuales y teoricas mas solidas, como también enfoques ecologicamente
mas validos para el disefio futuro de estudios sobre expresion y percepcion emocionales.

Scholars have been debating the nature and
function of emotion and expression for millennia.
Within the past 200 years, the focus has turned to
trying to characterize these phenomena empiri-
cally, using rigorous scientific  methods.
Recently—within the past few decades—there has
emerged a subset of research dedicated to examin-
ing how these phenomena may be influenced by
culture. Here, we review the literature generated to
date on emotion expression and perception with a
special emphasis on crosscultural work, and make
recommendations as to how best to interpret the
current evidence, as well as how to design future
studies to advance this popular, but still maturing,
area of study.

The question of whether the expression of
emotion is universal across peoples or culturally
specific is pertinent for debates concerning the
definition of emotion itself. If emotions were
indeed expressed and interpreted differently
across cultures, the nature and determinants of

the emotion process would need to be re-examined
for each cultural group. For students of emotion it
is thus essential to follow the research in this
domain and to evaluate it critically.

A cursory examination of the empirical evidence
now accumulated reveals no clear-cut answer as to
whether emotion is expressed in the same way
throughout the world, or differentially by culture.
Most of the studies conducted to date have used
variations on a single paradigm—in which expres-
sions of a person of one culture are shown to
members of either the same or a different culture,
whose task is to identify the underlying emotion.
These studies reliably report no great variation in
the rates with which people can make this
identification accurately, though there are some
(seemingly small) differences. These differences
show only few discernible patterns (save for a
within-culture advantage found in several studies),
although a serious lack of systematic variation in
expresser—perceiver culture (within individual



studies, and within the literature as a whole)
precludes any conclusions at this point in time.

A more careful consideration of this literature
reveals that the findings produced by this body of
research may be misleading. As noted, much of the
research on culture and emotion expression con-
ducted to date has utilized a single experimental
paradigm in which expressions of emotion are
characterized by the way in which an observer
labels them. In other words, these studies have
confounded emotion expression and emotion
perception.

That emotion expression and perception have
been lumped together is almost to be expected.
After all, it is only by means of perception that we
are aware of expression in the first place.
Experientially, the two may be indistinguishable.
Conceptually and experimentally, however, they
can and must be disentangled if we are to
understand the underlying processes. The conse-
quence of the current confound is that we cannot,
with confidence, conclude from the findings of
these existing studies much at all about the
influence of culture on the expressions produced
by an individual when he or she is experiencing
emotion, nor can we form firm conclusions about
potential cultural influences on the perception of
those expressions by others.

This review will therefore cover only briefly the
conclusions drawn within the existing literature.
We will instead focus on the empirical evidence
itself. We will propose a conceptual framework by
which this existing evidence may be understood,
and which may improve our ability to find
culturally specific patterns within the data, where
they exist, and reorganize the existing data
accordingly.

First, however, we provide a brief description of
the history of research on emotion expression and
the possible effects of cultural differences. We then
briefly review the conclusions drawn by the
existing studies on emotion and expression, stres-
sing that we believe them to lack a solid founda-
tion (due to the confound in the sole study design
used; see Shadish, Cook, & Campbell, 2002 for a
discussion of mono-operation and monomethod
biases.)

Next, we describe a conceptual model for
emotion expression, which may help to guard
against confusion of the emotion expression and
perception processes. As there are parts of this
model for which there are no culture-specific data
(the existing studies having been limited to the
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recognition design already noted), we will also
cover in this section findings that do not speak
directly to potential cultural differences, but may
help elucidate the emotion expression/perception
mechanisms, and which may thus help to guide
future studies that do look specifically at how
culture may influence these processes. Finally,
having outlined the components of the emotion
expression/perception mechanism, we discuss
some potential pathways by which cultural influ-
ence may operate, in those cases where culturally
specific patterns of emotion expression are found.

HISTORICAL BACKGROUND

That emotion expressions were universal was long
the assumption. Neither the philosophers who
pondered emotion in antiquity nor the pioneers of
the more recent scientific study of these phenom-
ena explicitly considered the idea that the mechan-
ism by which emotion is expressed may be
influenced by, or incorporate, learned (read:
culturally specific) elements.

The first explicit formulation of such a uni-
versalist position must be credited to Charles
Darwin. Having based his theory of evolution by
natural selection on phylogenic continuity in
morphological features, Darwin set out to buttress
his argument by demonstrating the same continu-
ity in behavioral traits. He chose the expression of
emotion as an example behavior, and wrote to his
correspondents around the world to solicit descrip-
tions of local expression variants in both man and
animal. Based on this material, Darwin posited
both interspecies and intraspecies continuity of
expression. As an exemplar, he pointed to cross-
cultural continuity in human expression, writing:
“the different races of man express their emotions
and sensations with remarkable uniformity
throughout the world” (Darwin, 1872/1998,
pp. 130-1).!

Although Darwin’s focus on expression would
not catch on for another few decades, early
emotion theorists were influenced by his sugges-
tion that emotion might be rooted in basic
biological systems, and their work thus similarly
(though less explicitly) supported the view that the
expression of emotion was likely to be universal.
Thus, trying to develop a universal theory of
emotion, William James asserted that emotion is
the subjective experience of physiological changes
within our bodies (James, 1884). If emotion were

"Konrad Lorenz and Niko Tinbergen would later win a Nobel Prize (1973) for continuing this line of research, extending
the concepts of analogy and homology beyond morphology to behavior.
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emergent from very basic biological processes it
should be uniform within the human species, and
so should be emotion expression.”

By the beginning of the twentieth century, the
idea of biologically based emotions had
entrenched itself. It became so easily accepted
that the idea that emotion (and emotion expres-
sion) should be relatively universal began to gain
explicit recognition. Silvan Tomkins, in his Neo-
Darwinian theory of emotion, for example,
assumed that we share affect states with other
animals and that human expressions are shared
over cultures (Tomkins, 1962). A group of
researchers influenced by Tomkins, in particular
Paul Ekman and Carroll Izard, became the first to
demonstrate the universality of emotion expres-
sion empirically, reporting that individuals from
different cultures could recognize each other’s
expressions of emotion with much greater accu-
racy than would be expected by chance (Ekman,
Sorenson, & Friesen, 1969; Izard, 1971).

On the theoretical front, however, the tide had
already begun to change. Whereas theorists within
psychology had previously proposed that emotion
was primarily the experience of rudimentary
physiological sensations (James, 1884) or of basic
emotion programs (Ekman, 1992a; Izard, 1971;
Tomkins, 1962), some were now suggesting the
existence of a cognitive appraisal component
(Arnold, 1960; Lazarus, 1968; Lazarus, Coyne, &
Folkman, 1984). Cognitive ability is more com-
plex, and more recently developed, than the basic
physiological and proprioceptive processes that
had earlier been thought to form emotion. It
should thus also be more phylogenetically exclu-
sive. Therefore, theories that rely more heavily on
cognitive components should predict less inter-
species continuity in emotion and emotion expres-
sion than those that focus on basic
psychobiological factors. But whereas there is
much variation in cognitive ability between spe-
cies, there might be relatively little variation within
species. Furthermore, it is questionable to what
extent intraspecies variation is tied to culture.’ The
notion that cognitive appraisal processes play a
major role in the elicitation and differentiation has
become increasingly popular (see Ellsworth &
Scherer, 2003). This suggests the possibility that

there is some degree of emotion specificity with
respect to species and cultures, given differences in
underlying appraisal patterns, for example due to
appraisal biases produced by culture-specific value
systems (Scherer & Brosch, 2009).

In general, however, the efforts of biologists and
psychologists are generally directed toward finding
similarities in the mechanisms underlying human
behavior, while those of anthropologists and
ethnologists tend to be directed toward the
discovery of cultural differences. Indeed, anthro-
pological and ethnographic explorations of poten-
tial crosscultural disparities in thought, language,
and customs produced the first detailed paradigms
of potential culture bounding of emotion expres-
sion (see Lutz & White, 1986, for an overview).
Among the most well-known of these paradigms
are those posited by Ray Birdwhistell and
Margaret Mead. Birdwhistell argued that emotion
expression, like language, should be understood as
a collection of sign structures, which are learned
and thus culturally bound (Barfield, 1997; see also
the account given by Ekman in the afterword to
his new edition of Darwin, 1872/1998). Mead—a
critic of the biologists’ and psychologists’ com-
monality-based approach—suggested that, in dif-
ferent cultures, different expressions were more
commonly utilized during different developmental
periods (Mead, 1928).

Despite the increasingly nuanced theoretical
perspective, however, empirical work continued
to be carried out almost exclusively in the
universalist tradition. In fact, a preponderance of
the empirical work completed to date has the
identical paradigm as studies that were seminal to
this area of research 40 years ago. With this
empirical predominance came what appeared to be
widespread acceptance of a universalist view,
dominating textbook coverage of emotion until
very recently. Research on potential cultural
influence on emotion expression continued to be
somewhat biased toward finding similarities, not
differences.

Within the past decade, however, perspectives
have begun to change. Researchers have recently
started to explore the idea that emotion, and
specifically the expression of emotion, may be
more complex than commonly realized. Today, the

2 This is assuming, of course, that expressed emotion reliably reflects experienced emotion. Fridlund (1994), putting forth a
behavioral ecology view, has posited that there may be little connection, but no empirical evidence supporting this claim has

been published so far.

3There is a distinction to be made here between cognitive ability and patterns of specific cognitions. Whereas there is no
evidence that cultures differ in ability, there is evidence that people from different cultures may think in different ways
(Mesquita, Frijda, & Scherer, 1997). We make the same argument in this review for the expression of emotion: there is
universality in ability, but people from different cultures learn to deploy that ability in slightly different ways.



literature on emotion expression and culture
contains what could be construed as support for
both sides of the debate (see contributions in
Ekman & Rosenberg, 2005; Russell & Fernandez-
Dols, 1997). Little effort has been made, though,
to reconcile these findings—for and against uni-
versality—and to elucidate the middle ground. In
addition, a more sophisticated theoretical frame-
work will be necessary to guide future research. In
this spirit, we will first examine the link between
expression and perception (and inference).

EXPRESSION AND IMPRESSION: THE
BRUNSWIKIAN LENS MODEL

A common confound

When we speak of the expression of emotion, we
usually mean something more than what the
words, strictly speaking, imply. The word expres-
sion would seem to refer only to the process by
which a particular set of features is produced (the
word expression itself is derived from the Latin ex,
“out,” and pressio, ‘‘pressing, pushing’’), and/or to
the features themselves “‘pressed out.” However,
much of the work referred to under the label of
emotion expression in reality studies the percep-
tion of emotion expression. Emotion expression is
thus commonly conflated with emotion perception.

How did this happen? Emotion expression
research has traditionally taken one of two
forms, the ‘“production” study and the “‘recog-
nition” study. In production studies, expressions
are analyzed by measuring objective parameters
such as facial muscle movements or acoustic
parameters of the voice. In recognition studies,
expressions are judged by observers, who are
shown expressions and asked to identify the
underlying emotion(s). This type of study is
epitomized by the early work of Ekman et al.
(1969) and Izard (1971).

Both types of study purport to measure expres-
sion. In juxtaposition, however, it is obvious that
they tap distinct constructs; production studies
analyze the characteristics of that which is
(ex)pressed out, whereas recognition studies exam-
ine the ability of an observer to identify emotions
on the basis of their perception of the expressed
features and the inferences they draw from them.
Clearly, both production and perception/inference
are part and parcel of the process of communicat-
ing emotions—we do not commonly think of an
emotion as being communicated until someone
else becomes aware of it—but they are
different parts. This distinction, however, is lost
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when we speak only of expression (including
recognition) without specifying the respective
mechanism. By overlooking the distinction, we
may be hampering our ability to find patterns in
the data that allow us to estimate the degree to
which the expression or the recognition of emotion
may be universal or culturally specific, respec-
tively. To be more precise, there might be cultural
differences in the way expressions for different
emotions are produced (resulting in different facial
or vocal expression feature configurations). Or
there could be differences in the way members of
different cultures perceive these features and the
inferences they draw from them in attempting to
recognize the underlying emotion. Or there could
be cultural differences in both processes.

A new conceptual approach: The
Brunswikian lens model

To remedy this unsatisfactory state, we suggest
that the mechanisms involved, and the available
data, may be best understood from the perspective
of a modified version of Brunswik’s functional lens
model of perception (Brunswik, 1952, 1956;
Gifford, 1994, Hammond & Stewart, 2001). The
detailed argument for the modification of the
model can be found elsewhere (Scherer, 1978,
2003; see also Kappas, Hess, & Scherer, 1991;
Scherer, Johnstone, & Klasmeyer, 2003), and so
we will only briefly outline the latest version here.
The modified Brunswikian lens model is shown
in Figure 1. It proposes that the communication of
information concerning the emotional state of an
individual comprises two distinct, but interrelated,
processes—expression and perception/inference.
We propose that the clear conceptual modeling
of this distinction will benefit future research.
According to the model, the expression of the
internal emotion process consists of an externali-
zation in the form of physical signals in the face,
the voice, and the body, such that it becomes
perceptible to another. We call this the “encoding™
process. The specific way in which emotions are
reflected physically and the mechanisms involved
depend on the specific modality, but the under-
lying concept is the same in each. The basis of any
functionally valid communication of emotion via
motor expression is that different types of emotion
are characterized by unique patterns of bodily,
facial, or vocal cues. Without distinct patterning,
the nature of the underlying encoder state could
not be communicated reliably. We call this
patterning of motor behavior “expressed cues.”
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Figure 1. Modified Brunswikian lens model, applied to the
process of the expression and perception of emotion. See
detailed explanation in the text (adapted from Scherer,
Johnstone, & Klasmeyer, 2003, p. 434 by permission of
Oxford University Press).

In vocal expression, for example, the emotion of
the speaker may be accompanied by physiological
changes, which will affect the vocal musculature
involved in respiration, phonation, and articula-
tion. In facial expression, the patterning consists of
an activation of facial muscle configurations
(e.g., around mouth, nose, and eyes) that
change facial appearance in manifold ways,
including the production of wrinkles. If there is
sufficiently specific patterning of these vocal-
acoustic parameters or facial features, and if
specific patterns are reliably related to different
aspects of the unfolding emotion process, an
observer can use these cues to infer the emotional
quality of the underlying state (see Scherer, 1986;
Scherer &  Ellgring, 2007a, for detailed
descriptions).

The patterning of expressive features is mea-
sured by the type of research we termed “‘pro-
duction studies.” These studies inventory the
characteristics of potential channels of expression
(voice, face, body, etc.), and how they may change
during the experience of different emotions. If the
patterning of these changes were reliably similar
within cultures, but distinct between them, a
cultural specificity in this aspect of expression
would exist.

Specificity in one aspect—the encoding, for
example—does not necessarily imply specificity
overall, however: Potentially communicative
cues—expressed cues or “‘distal cues””—may be
produced by the emoter, but they must be
“correctly” perceived and interpreted in order to
provide information to the observer. In the model,
the cues as perceived by the observer are called
“cue percepts” or “proximal cues.”> The process
by which distal expressive behaviors become
available for perception is called “‘transmission.”
Exactly how transmission occurs depends on the
modality of expression (e.g., visual, auditory). The
transmission of vocal cues, for example, occurs via
sound waves captured by the auditory perceptual
mechanisms of the observer (see Scherer, 2003).

On the basis of these cue percepts, the observer
or perceiver infers what emotion(s) the emoter is
experiencing. Brunswik called this process cue
utilization. Where the proximal cues are indeter-
minate, contextual information may be utilized to
disambiguate the inferred emotion state. In our
model, we term this inference process (from cues
and/or context) “decoding.” The studies that we
called “recognition studies” above do not allow to
understand how the expressed cues are perceived
and what inferences are drawn from them. We
need both production studies (to measure the
patterns of expressed cues) and perception/infer-
ence studies (to assess the observers’ emotion
attributions from cue percepts). And only when
production and perception/inference are jointly
measured in the same study, for the same set of
expressions, can these two processes be untangled.

The utility of the model: Functional
validity and experimental accuracy

Brunswik used the term “‘functional validity” to
refer to what he called the “achievement” or
“efficiency” of the model, in our case the efficiency
with which valid information about an individual’s
emotional state can be communicated to an
observer—or to put it more simply, how well the
observer can recognize the expressed emotion. This
is of course what most studies reviewed below
attempt to study. However, the lens model allows
the different parts of the overall mechanism to be
formalized and experimentally measured. In the
model shown in Figure 1, we distinguish between
three types of wvalidity: (1) the wvalidity of

“In the Brunswikian tradition, “distal” is used in the sense of remote or distant from the observer. We also refer to distal
cues as “‘expressed cues” to highlight the fact that they are produced by the expresser.

3«“Proximal” is meant in the sense of closeness to the observer. We also use “cue percepts” in recognition of the fact that we
are examining the process from the perspective of both perceiver and emoter.



expression—this refers to the specificity of the
expressed cues and cue configurations (D; ... D))
for specific emotions. If expressed cues do not vary
between emotions, no information on emotional
quality is transmitted; (2) the validity of transmis-
sion—this refers to the reliable transfer of the cue
characteristics or signals to the sensory organs of
the perceiver, thus providing a reasonably precise
mapping of the distal cues D into the cue percepts
or proximal cues (P; ... P;). Thus, if noise drowns
out central acoustic parameters of a vocal expres-
sion, or if the perceiver is deaf, there is no valid
transmission; and (3) the validity of inference—
this refers to the match between expression
patterning and inference rules. If a certain config-
uration of specific cues is a valid indicator of
emotion X and the observer, having perfectly well
perceived the configuration, infers emotion Y,
there can be no valid attribution. Validity is not an
all-or-nothing phenomenon but continuously
varies from low to high. Obviously, given the
interdependence of the wvalidities, the overall
functional validity of the whole process can only
be high if all partial validities are also reasonably
high.

Overall functional validity can be operationa-
lized through empirically measured accuracy,
which can be done, following Brunswik’s recom-
mendation, by correlating the real state with the
attributed state. In the case of emotion recognition
this is difficult, as generally only categorical
judgments are made. In this case accuracy is
measured as the percentage of accurate attribu-
tions (the decoded emotion) given a categorical
criterion (the encoded emotion). While this assess-
ment is generally done without recourse to the
model, the latter, based on the measurements of
expressed cues and cue percepts, can explain why
functional validity is high or low. For example,
where fit is lacking, one can immediately identify
the possibility that the respective emotional state
does not produce reliable externalizations in the
form of specific distal cues in the face or voice.
Alternatively, valid distal cues might be degraded
or modified during transmission and perception in
such a fashion that they no longer carry the
essential information when they are proximally
represented in the observer. Similarly, it is possible
that the proximal cues reliably map the valid distal
cues but that the inference mechanism—that is, the
cognitive representation of the underlying relation-
ships—is flawed in the respective listener (e.g.,
from lack of sufficient exposure or inaccurate
stereotypes). Clearly, this approach is of great
utility in the case of the question concerning
universality or cultural specificity of emotion

EMOTION EXPRESSION AND PERCEPTION 407

communication—it would allow determining with
great precision if, where, and to what extent there
are culture specificities in the process.

A Brunswikian perspective on the
existing literature

Unfortunately, we have not been able to identify
many published studies that have adopted the lens
model approach in the standard emotion expres-
sion literature. Thus it remains for future research
to provide a detailed assessment of the parts of the
expression—perception process in which culture
plays a major role. However, we have decided to
use the model to organize our review of the
literature. A conceptual approach such as this
demands a different perspective on the data; we
must distinguish between data that speak to
encoding and data that speak to decoding, and
apply our inferences from these distinct data sets
strictly to the appropriate subcomponents of the
overall emotion expression—perception process.
In general, a review of the literature reveals:

(1) a (relatively) small number of studies that
measure the encoding of emotion (production
studies), or studies in which actor-portrayed,
induced, or observed emotion expressions are
analyzed with respect to objectively measured
distal indicators or cues (e.g., facial action
units [AUs] or acoustic parameters).

(2) very few cue manipulation studies, in which
facial or vocal cues are experimentally
manipulated (e.g., through facial or vocal
synthesis), which allow us to examine the way
in which expressed cues are used in observer
inference (but see Breitenstein, Van Lancker,
& Daum, 2001; Ladd, Silverman, Tolkmitt,
Bergmann, & Scherer, 1985; Murray &
Arnott, 1993; Scherer, 2003; Scherer &
Oshinsky, 1977; Wehrle, Kaiser, Schmidt,
& Scherer, 2000).

(3) almost no transmission and representation
studies, which look at the process by which
expressed cues become cue percepts

(4) a large number of decoding studies—in the
very few cases where these studies measured
both perceived emotion and objective char-
acteristics of the expression perceived, they
may speak to both the encoding and decod-
ing phases of the model (true expression and
perception); where they measured only obser-
ver perception, no such inference can be
made for either process
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(5) only a few empirical studies that have sought
to generate data for one or even several
components of the model (see Gifford, 1994;
Juslin, 2000; Scherer, 1978; for the rare
attempts).

It is thus to be expected that many of the
existing data (i.e., decoding studies) will do little to
expand our understanding of the overall emotion
expression—perception process until we have com-
plementary empirical analyses of the other phases.
Future research should be designed with this in
mind.

REVIEW OF THE EXISTING EMPIRICAL
EVIDENCE

The current literature comprises half a century’s
empirical investigations of the emotion expression-
perception process. We will first define character-
istics by which these investigations may be
described, and then review their findings, guided
by the Brunswikian lens model.

Dimensions along which studies vary

Modality

Emotion can be expressed through multiple
channels. The vast majority of all expression
research studies, however, have been done on
facial and vocal expression, and this holds for
crosscultural research as well. Here we address
crosscultural research on expression in the face
and in the voice and briefly note the small number
of additional studies on gesture and posture.

Expression elicitor

In order to study the crosscultural nature of
emotion expression, one needs expressions of
emotion as experimental stimuli. Emotion—and
thus expression—can be elicited in multiple ways.
Expression, however, can also be feigned, or
enacted. Many different methods can be used to
elicit portrayals. Those used in the extant literature
can be classified into three major categories:
natural, induced, and simulated emotional
expression.

Natural expression. Work in this area has made
use of material that was recorded during naturally
occurring emotional states of various sorts, such as
dangerous flight situations for pilots, journalists
reporting emotion-eliciting events, affectively

loaded therapy sessions, or talk and game shows
on TV (see the reviews on corpora by Cowie et al.,
2010; on facial expression studies by Ekman &
Rosenberg, 2005; and on vocal expression studies
by Scherer, 2003). For example, the use of
naturally occurring voice changes in emotionally
charged situations, recorded on the fly, seems the
ideal research paradigm because it has very high
ecological validity. However, there are some
serious methodological problems. Voice samples
obtained in natural situations, often only for a
single speaker or a very small number of speakers,
are generally very brief and frequently suffer from
bad recording quality. In addition, determining the
precise nature of the underlying emotion and the
effect of regulation is problematic (see following
paragraphs).

Induced emotions. Another way to study emo-
tional expression is to experimentally induce
specific emotional states in individuals and then
record their expressive behavior. Most induction
studies have used indirect paradigms that include
stress induction via difficult tasks to be completed
under time pressure, the presentation of emotion-
inducing films or slides, or imagery methods (see
the reviews on facial expression studies by Ekman
& Rosenberg, 2005, and on vocal expression
studies by Scherer, 2003). Although this
approach—generally favored by experimental psy-
chologists because of the degree of control it
affords—does result in comparable expression
samples for all participants, there are a number
of serious drawbacks. However, these procedures
often produce only relatively weak affect (e.g.,
Laukka, Neiberg, Forsell, Karlsson, & Elenius,
2011; Tcherkassof, Bollon, Dubois, Pansu, &
Adam, 2007). In addition, despite using the same
procedure for all participants, one cannot necessa-
rily assume that exactly the same emotional states
are produced in all individuals, precisely because
of the individual differences in event appraisal
mentioned earlier. Scherer and his collaborators,
in the context of a large-scale study on emotion
effects in automatic speaker verification, have
attempted to remedy some of these shortcomings
by developing a computerized induction battery
for a variety of different states (Scherer,
Johnstone, Klasmeyer, & Binziger, 2000).
Similarly, Tcherkassof and colleagues (2007) used
computer tasks to induce mild positive (interest
and amusement) and negative states (irritation and
WOorTy).

Simulated (posed,  portrayed, enacted)
expression. This family of methods has been the



preferred way of obtaining emotional expression
samples in this field. Professional or lay actors are
asked to produce facial and/or vocal expressions of
emotion (often using standard verbal content)
based on emotion labels and/or typical scenarios
(see, e.g., Banse & Scherer, 1996; Binziger,
Mortillaro, & Scherer, in press; Hawk, Van
Kleef, Fischer, & Van der Schalk, 2009; Wallbott
& Scherer, 1986). It should be noted that there are
important differences in ecological validity
between posing (producing an iconic expression
based on an emotion label and following precise
instructions on which movements to produce),
portraying (producing an expression that is typical
for a given scenario), or enacting (producing an
emotion expression based on reliving an appro-
priate emotion experience of one’s own; Scherer &
Bédnziger, 2010). There can be little doubt that this
approach yields much more intense, prototypical
expressions than are found in induced states or
even natural emotions (as the latter are likely to be
highly controlled; see Scherer & Bénziger, 2010).
However, actors may overemphasize relatively
obvious cues and miss subtler ones that might
appear during the natural expression of emotion.
Unfortunately, there are few empirical studies
comparing portrayals to induced emotion expres-
sions that could provide evidence for this notion.
In a recent study on vocal expression, acted happy
and sad expressions were compared to happy and
sad moods induced by the Velten induction
procedure for the same speakers. The data
showed that the two elicitation procedures pro-
duced very similar differences in vocal parameters
between happy and sad states, suggesting that it
may not matter very much whether emotional
expressions are enacted or experimentally induced,
at least for some major emotions (Scherer, 2011).

It has often been argued that emotion portrayals
reflect sociocultural norms or expectations more
than the psychophysiological effects that occur
under natural conditions. However, it can be
argued that all publicly observable expressions
are to some extent “‘portrayals” (given the social
constraints on expression and unconscious tenden-
cies toward self-presentation; see Scherer &
Binziger, 2010). Furthermore, expression por-
trayals are reliably recognized by observer judges
(see below), and so it can be assumed that they
reflect at least in part “normal” expression
patterns (if the two were to diverge too much,
the acted version would lose its credibility). It
cannot be denied that actors’ portrayals are
influenced to some degree by conventionalized
stereotypes of expression, however. To obtain a
maximal level of authenticity in the expressions of
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actors, one may use the enacting procedure
whereby the actors are asked to use the techniques
pioneered by Stanislavski (Roach, 1985) to pro-
duce an appropriate internal feeling through
recourse to personal memory or mental imagery
(Scherer & Bénziger, 2010).

Overall. Each of the methods that have been
used to obtain emotion expression samples has
both advantages and disadvantages. In the long
run, the best strategy is likely to look for
convergences between all three approaches in the
results. We will now summarize the evidence,
mostly obtained in portrayal studies, according to
expression modality, noting how the expressions
studied were elicited so as to facilitate comparison
and encourage further research. Unfortunately,
the number of studies allowing a genuine compar-
ison across cultures is extremely small. In the
review below, we present the studies that have been
done, and make a comparison between Western
and non-Western cultures (Western comprising
Europe, North America, and South America, as
well as Australia.). Whereas potential cultural
differences may not cluster in this (Western/non-
Western) manner, these are the categories that
have traditionally been used to classify cultures
within this research. This binary distinction is
unsatisfactory, as the criteria for defining Western
and non-Western cultures are clearly very difficult
to specify and as it is often not clear how
“Westernized” some of the participants in big
cities of non-Western cultures are. Furthermore,
there is clearly quite a lot of variance within each
group. Unfortunately, this variance is difficult to
estimate as there is often no replication for a
particular country. Ideally, one would hope that at
some point there will be a sufficiently large data set
to correlate the results of studies on emotion
expression and recognition with established indi-
cators of country differences with respect to
important variables (such as predominant values,
but also climatic, geopolitical, economic, and
religious indicators; see Scherer, 1997).

We organize our review by presenting the major
work for each of the central expression modalities
(facial, vocal, gestural/postural) separately for
encoding and decoding studies. For the decoding
work we present and comment on the average
recognition accuracy for a set of basic emotions
that are shared across studies. For the convenience
of the reader we provide a list of all studies
considered in this review, along with pertinent
information on encoder and decoder culture as
well as the number of emotions studied, in the
Appendix.
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EMPIRICAL FINDINGS

Facial expression

Facial encoding studies

The earliest record of a pictorial representation
of facial expressions dates back almost eight
millennia (as shown in the enigmatic expressions
of the Ain Ghazal statues found near Amman,
Jordan, which date to about 7500 BC; Kleiner &
Mamiya, 2006). Since then, painters and sculptors
have produced a massive amount of work showing
highly differentiated facial expressions. The inven-
tion of photography further facilitated the doc-
umentation of facial expressions, and with the
recent development of digital photography and
video recording (including portable telephone
capture), the amount of material potentially
available for studying expressive encoding is
staggering. However, it is difficult to objectively
define what emotion is present in any one
depiction or portrayal. Evaluation by an observer
confounds expression and perception, and expres-
sions produced with a specific emotion in mind are
also problematic, as already discussed.

The Facial Action Coding System (FACS),
developed by Ekman and Friesen (1978; Ekman,
Friesen, & Tomkins, 1971) and based on prior
work by Hjortsjé (1970), has become the method
of choice to analyze the distal cues associated with
the facial expressions of emotions; FACS allows
description of facial expressions in terms of the
configuration of individual facial AUs (minimal
units of discrete changes in facial expression that
are due to the innervations of one or several
muscles). These units are free of inference and
coded only on the basis of their individual
occurrence; thus, they can be used to code any
changes in facial expression, independently of the
underlying causes. For emotional expression,
Ekman and colleagues (Ekman & Friesen, 1975;
Ekman, Friesen, & Hager, 2002) have, over the
course of many years, developed a comprehensive
set of predictions about the types of AU config-
uration to be expected for a set of basic emotions
(based on theoretical considerations and systema-
tic observation.)

The use of FACS to code AUs is extremely
time-consuming, and thus the technique has been
used mainly to study specific facial behaviors and
emotions (e.g., Reeve & Nix, 1997) and in a limited
number of sophisticated research studies. A con-
tributed volume edited by Ekman and Rosenberg
(2005) brings together many of the pertinent
studies. Unfortunately, at the time of this writing,

no systematic effort has been made to inventory
the results of these studies with respect to
the empirically found AU configurations for the
typical set of basic emotions and to compare the
results to predicted patterns.

There are, however, some general observations
to be made. Many studies do not find the complete
set of AU configurations predicted by Ekman and
colleagues (Ekman & Friesen, 1975; Ekman et al.,
2002) for specific emotions. This observation holds
even in the case of infants and young children
(Camras et al. 2002; Camras, Bakeman, Chen,
Norris, & Cain, 2006; Scherer, Zentner, & Stern,
2004), where one would expect little regulation or
strategic display. Ekman (2003) has acknowledged
this frequent absence of complete emotion-specific
configurations. He reconciles this finding with
theoretical predictions by allowing for affect
programs to be only partially active at any one
time, which he posits would be reflected in the
activation of a subset of the predicted AU pattern-
ing. Similarly, Matsumoto and colleagues com-
mented that ““spontaneous expression includes not
only facial cues that signal emotion, but also
extraneous muscle movements that reduce emotion
signal clarity” (Matsumoto, Olide, Schug,
Willingham, & Callan, 2009, p. 235).

Scherer and Ellgring (2007a) reported results
from an enacting portrayal study in which they
examined the frequency with which AUs were
activated in professional actors’ portrayals of
major emotions. They found very few of the
predicted configurations. It is notable that despite
the absence of the complete or even partial
patterns of prototypical AU configurations postu-
lated by Ekman and his collaborators for basic
emotions, the respective portrayals were generally
recognized with rather high accuracy by raters. We
suggest that this is evidence for the existence of a
sufficient number of valid expressed cues for
certain emotions even if the AU configurations
specified by affect program theories are not fully
realized. We will illustrate this with an example.
Table 1 displays the central empirical results of the
study performed by Scherer and Ellgring (2007a)
for selected AUs, along with the predictions made
by an appraisal theory (the componential process
model; Scherer, 2001). This theory postulates that
facial movements are produced by specific apprai-
sal results and consequent action tendencies, in a
sequential, cumulative manner. The authors sug-
gest that the pattern of findings can be interpreted,
using plausibility criteria, as supporting this notion
and may be more parsimonious than the assump-
tion that there are emotion-specific neuromotor
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TABLE 1
Theoretically postulated and empirically found patterning of action unit activation in actors’ portrayals of emotion expressions
(adapted from Scherer & Ellgring, 2007a, p. 121)

Action units Hot Anger | Cold Anger | Panic Fear | Anxiety | Despair | Sadness | Elated Joy | Happiness | Disgust
Tnner brow raiser 031 031 0.94 063 | 088 | 056 0.44 031 025
Outer brow raiser 044 038 0.69 038 | 044 | 031 0.44 038 -
Brow lowerer 025 031 0.69 056 | 094 | 063 - - 056
Upper lid raiser 031 - 0.50 0.9 | 025 - 0.19 - -
Cheek raiser 0.13 - - - 044 - 063 0381 038
Lid tightener = 0.19 - - - - - - -
Nose wrinkler 0.13 - - - - - - - 0.13
Upper lip raiser 0.13 0.19 0.19 - 0.19 - - - 0.81
Lip corner puller - - - - - - 094 0.88 -
Lip corner depressor - - - - = 0.13 - - 0.19
Chin raiser = = - - 0.19 - - 0.13 0.19
Lip stretcher 044 025 025 019 | 0.19 - - - 025
Lip tightener 0.19 0.19 - - - - - - -
Lips part 0.13 031 0.13 0.19 | 025 | 050 - 031 0.44
Jaw drop 038 0.56 0.56 063 | 044 | 019 0.81 0.56 038

Numerical data indicate the proportion of cases in which actors displayed activation for each action unit or emotion combination. A
dash indicates that the respective AU was not used by any actor. Shading indicates theoretically predicted patterns of activation: light
shading = increased activation; dark shading = greatly increased activation (as compared with baseline).

affect programs as postulated by discrete or basic
emotion theories.

Facial decoding studies

It is in the domain of facial expression that the
most extensive work on decoding ability has been
carried out. Following Tomkins (1962), both
Ekman (1972, 1992b) and Izard (1971) and their
collaborators, as well as other investigators,
conducted studies using standardized series of
photographs of theoretically defined expressions
of (discrete) emotions (Beaupré & Hess, 2005;
Ekman, 1989; Ekman & Friesen, 1971; Ekman
et al., 1969; Izard, 1994; for a description of
discrete emotions, sece Ekman, 1992a). In these
studies, photographs are shown to respondents,
who are asked to indicate which emotion, from a
pre-established list, is being portrayed. The results
show that these expressions are, in fact, recognized
both within and across cultures with a degree of
accuracy significantly greater than would be
expected by chance. The vast majority of these
studies utilized static photographs as their stimuli.
More recently, however, a number of studies have
used dynamic portrayals (video recordings) to
examine  recognition accuracy (Ambadar,
Schooler, & Cohn, 2005; Binziger, Grandjean, &
Scherer, 2009; Bénziger et al., in press; Hawk et al.,
2009; Simon, Craig, Gosselin, Belin, & Rainville,
2008). As with the static stimuli studies, the
accuracy with which participants are able to

identify dynamic portrayals is much higher than
would be expected by chance. A summary of the
findings, separately for static and dynamic samples
and for Western and non-Western cultures, is
given in Table 2 (facial expression).

Table 2 is organized in such a way as to allow
comparison between recognition accuracy percen-
tages, depending on the nature of the encoder and
decoder groups, as this will enable evaluation of
the notion of ingroup advantage (greater accuracy
for decoding expressions of members of one’s own
social group; see below for a more detailed
discussion) for different emotions (to evaluate the
relative difficulty of recognizing specific emotions
in the face) and for different types of stimulus
material (static photo, dynamic video, vocal
expressions, and multimodal videos). Table 2
also demonstrates that there are areas for which
we found no data in our literature search.
Consequently, only some issues can be discussed
at the current time.

With regard to facial expressions, the ingroup
advantage hypothesis can be examined only for
static photos. Here, there is a clear ingroup
advantage for Western decoders when they are
rating expressions portrayed by Western as com-
pared with non-Western encoders (an overall
advantage of about 24%, mostly due to higher
recognition accuracy for fear, disgust, and anger).
In contrast, surprisingly, for non-Western deco-
ders, there seems to be a Western encoder
advantage of about 15% (mostly due to fear,
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sadness, surprise, and disgust). This may not
represent an outgroup advantage; rather, it prob-
ably reflects the fact that the stimulus photos are
of superior quality because of the long Western
research tradition in this area and the existence of
well-validated expression corpora. Overall, how-
ever, there are no major differences; in particular,
the relative success in recognizing specific emo-
tions seems to be quite comparable across the
origin of encoders and decoders, suggesting that
these differences are due to the functional validity
of the expressed cues, the cue percepts, and the
inferences for certain emotions. For example, the
zygomaticus action (smile) is likely to be a very
valid cue for happiness expression and the
inference rules for percepts are likely to match
this relationship closely.

The difference between static and dynamic
displays can be examined only for Western
encoder and decoder combinations. Interestingly,
generalized across emotion, recognition accuracy
appears to be approximately 15% lower in the
dynamic portrayals (contradicting earlier results
with synthetic stimuli; Wehrle et al., 2000). Again,
it would be premature to generalize this finding,
given that many of the static photo corpora have
been intentionally designed to produce highly
prototypical expression stills (which can almost
be seen to represent iconic representations of
specific emotions as used in the form of emoti-
cons), whereas many of the dynamic video corpora
have been produced with actors enacting earlier
emotion experiences (through Stanislavski’s
method acting or verbal imagery techniques).
Obviously the latter stimuli—in addition to the
changing expressions over the course of the video,
as well as the much subtler forms of expression,
and the possibility of emotion blends—are more
difficult to recognize unequivocally. It is worth
mentioning that studies using static pictures that
were not posed also tend to report lower recogni-
tion accuracy than studies using posed facial
expressions (e.g., Matsumoto et al., 2009).

Interestingly, whereas the still photo studies
show rather higher recognition rates for happiness
and surprise than for the other emotions (a
standard finding in the area), these differences do
not occur with the dynamic video presentations.
This could be due to strong effects of zygomaticus
action (mouth corners upward) for happiness and
wide open eyes for surprise, both cues with strong
iconic function, which are very prominent in still
photos whereas they may be less domineering in
dynamic displays (for example, it is known that the
dynamics of a smile can change the meaning
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attributed to the smile; Ambadar, Cohn & Reed,
2009; Krumhuber & Manstead, 2009).

Appraisal theorists suggested that observers
can infer different information from emotional
facial expression and this may in turn influence
which emotion is inferred. Scherer and Grandjean
(2008) hypothesized that observers can use facial
actions to recognize appraisal results and the
consequent action tendencies, and can thus infer
the nature of the expressed emotion. Other
scholars compared inferences of emotion labels
with social situation antecedents (Haidt & Keltner,
1999) and with emotional action readiness
(Tcherkassof & Suremain, 2005) in different
cultures. Results showed crosscultural similarities
for all types of inference, suggesting the possibility
that emotional facial expressions may be able to
communicate, reliably and crossculturally, emo-
tion-relevant information that goes beyond a
simple emotion label. Future studies should test
the types of inference that perceivers can make
starting from simple and complex facial action
units. As it is now possible to generate experimen-
tally controlled visual stimuli of dynamic facial
expressions (e.g., the recently developed FACSGen
tool; Krumhuber, Tamarit, Roesch, & Scherer, in
press; Roesch et al., 2010)—these tools should be
used to systematically investigate the effect of
different facial cues on the emotion inference
process.

Voice

Vocal encoding studies. Whereas facial expres-
sions have been visually represented over many
centuries, sound recordings of vocal emotion
expressions have existed only since the invention
of Edison’s phonograph. Consequently, we have a
much smaller corpus with which to work than for
facial expression. Despite rapid advances in digital
recording and storage (increasingly also possible
with portable phones), the situation has not
fundamentally changed. In addition to the limita-
tions noted for facial expression, which apply to
vocal depictions as well, the need for professional
equipment and recording conditions hampers the
collection of appropriate stimuli. The set of studies
that does exist, however, has yielded some
significant insights.

The description of the objective characteristics
of vocal expressions (the expressed or distal cues)
is usually performed by identifying the acoustic
characteristics of the recorded voice signal. Scherer
et al. (2003) have reviewed the converging evidence
with respect to the acoustic patterns that char-
acterize the vocal expression of major modal
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TABLE 3
Synthetic overview of selected empirical findings on the effect of emotion on selected vocal parameters
(adapted from Scherer et al., 2003, p. 436 by permission of Oxford University Press)

Acoustic parameters Happiness|Elation Anger/Rage Sadness Fear|Panic
Speech rate and fluency

Number of syllables per second >= <> < >
Voice source—F, and prosody

Fy mean > > < >
F, deviation > > < >
Fy range > > < <>
F, final fall: range and gradient® > > < <>
Voice source—vocal effort and type of phonation

Intensity (dB): mean >= > <= -
Intensity (dB): deviation > > < -
Gradient of intensity rising and falling >= > < -
Relative spectral energy in higher bands > > < <>
Spectral slop < < > <>
Harmonics/noise ratio > > < <
Voice source—glottal waveform

Excitation strength (EE) > >= <= >
Articulation—speed and precision

Formants—precision of location = > < <=
Formant bandwidth - < > -

A dash indicates that no data are available. In specific phonemes, as compared with neutral, < ~ smaller, lower, slower, less, flatter, or
narrower; =~ neutral; > & bigger, higher, faster, more, steeper, or broader; <= =both smaller and equal reported; > == both larger
and equal reported; < > =both smaller and bigger have been reported.

emotions. Table 3 summarizes their conclusions in
synthetic (qualitative) form. Juslin and Laukka
(2003) have provided an additional review, detail-
ing 114 studies, and have reported a meta-analysis
of the results. The results of these and future
studies that aim to objectively measure distal cues
will be of central importance to future research;
without having measured concrete acoustic
parameters to which a decoder’s perception can
be compared, we will never be able to disentangle
the multiple components of the emotion expres-
sion—perception process.

Much of the consistency in the findings is linked
to differential levels of arousal or activation for the
target emotions. Indeed, in the past it has often
been assumed that, contrary to the face, which is
capable of communicating qualitative differences
between emotions, the voice could only signal
levels of physiological arousal (see Juslin &
Laukka, 2003; Juslin & Scherer, 2005; Scherer,
1979, 1986, for a detailed discussion). This
conclusion is erroncous, as demonstrated by the
fact that judges are almost as accurate in inferring
different emotions from vocal as from facial
expression (see below). Indeed, several studies
showed that acoustic properties of speech vary
with respect to the emotional quality, intensity,
and context (e.g., Bachorowski & Owren, 1995).
Furthermore, studies of emotion encoding in voice

from a crosscultural perspective (comparing tonal
and nontonal languages) found that fundamental
frequency and speech rate were used in different
ways by speakers of different cultures (Anolli,
Wang, Mantovani, & De Toni, 2008; Ross,
Edmondson, & Seibert, 1986). This finding con-
firms that vocal expression does not exclusively
signal physiological arousal but also qualitative
and culturally sensitive differences between emo-
tions. Qualitative differentiation of emotions in
acoustic patterns, apart from arousal, has been
difficult to demonstrate because (a) only a limited
number of acoustic cues have been studied and (b)
arousal differences within emotion families have
been neglected (see Scherer, 2003, for further
detail). The specification and investigation of
additional acoustic parameters with respect to
emotion will be essential to our further under-
standing of vocal expression and perception of
emotion, as will the careful consideration of the
relationship between arousal and emotion type.

Vocal decoding studies

Most of the extant research within this modality
has been designed analogously to that done with
facial expression. In the case of vocal expression,
these studies examine the extent to which listeners
are able to infer speaker emotions from



speech samples. Most of these studies have
operationalized emotion as that which is enacted
by professional actors, although experienced or
induced emotion stimuli have been used in some
studies. These stimuli may also differ along the
dimension of content: There is no such thing as
contentless vocal expression, and researchers
have chosen different types of content for their
experiments, from meaningful sentences, to
sentence fragments, to strings of nonsense
syllables (simulated speech), or simply to sustained
vowels.

Stimuli specifics notwithstanding, listeners are
asked to infer the nature of the portrayed
emotions, generally on rating sheets with standard
lists of emotion labels, allowing computation of
the percentage of stimuli per emotion that were
correctly recognized. All the studies in this area
have found better-than-chance accuracy in cross-
cultural recognition of vocally expressed emotion.
Table 2 (vocal expression) reports the average
recognition accuracy (based on some of the major
studies) of six emotions by Western and non-
Western encoders and decoders from vocal
expressions.

Vocal emotion expressions are inherently
dynamic and generally much less iconic than
facial expression patterns (with the exception of
affect vocalizations like laughter or vocal
emblems—e.g. “Yuk”; Scherer, 1994). It is thus
not surprising that the overall recognition accu-
racy is somewhat lower than for facial expression.
However, we can expect to have higher accuracy
scores when using only iconic vocal expressions or
vocal bursts (Simon-Thomas, Keltner, Sauter,
Sinicropi-Yao, & Abramson, 2009). Recently, for
example, Hawk and colleagues (2009) found that
accuracy scores for nonlinguistic affective vocali-
zations and facial expressions were almost equiva-
lent across nine emotions and both were generally
higher than the accuracy for speech-embedded
prosody (with a few emotion specific exceptions,
e.g., surprise).

In the data reported in Table 2 (vocal
expression), the best recognized emotions are
sadness and anger. This may reflect the importance
of the arousal dimension as discussed earlier, with
sadness being very low and anger rather high on
that dimension. As there is at least one pertinent
study, a comparison of non-Western encoders with
Western encoders is possible, in both cases for
Western decoders. The accuracy percentages are
somewhat lower for non-Western encoders but the
differences are not very strong (and even in the
opposite direction for sadness). The few studies in
which non-Western decoders were asked to
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recognize emotions portrayed by Western encoders
show very low accuracy percentages—particularly
for happiness, fear and anger. This is probably due
to the fact that in vocal expression there are no
such unequivocal cues as the zygomaticus or
frontalis action found in facial expression.
Rather, as fundamental frequency (pitch) of the
voice is a reliable cue for arousal, highly aroused
emotions are likely to be confused if the perceiver
focuses too much on this cue.

Overall, additional research is obviously
necessary in this area, simply to generate a larger
body of evidence. Research done on vocal expres-
sions of emotion paired with dynamic facial
expressions may be especially enlightening for
understanding the specific contribution of each
of the two expressive modalities to the emotion
inference process in the framework of multimodal
communication (see, for example, Collignon et al.,
2008).

Posture/gesture

So far we have focused on the expression of
emotion in the face and voice. There are, of course,
other channels of expression. Do cultural bound-
aries play a role there? To date, empirical evidence
is sparse on encoding and decoding of bodily cues.
It is thus difficult to draw conclusions, but quite
easy to identify areas of potentially very fruitful
future research.

Postural/gestural encoding studies. Research on
posture and gesture has been hampered by the lack
of a reliable and validated coding scheme compar-
able to the FACS system for facial actions (see
Scherer & Wallbott, 1985; Wallbott, 1985), Using
the Giessen system for movement notation (cf.
Scherer, Wallbott, & Scherer, 1979), Wallbott and
Scherer (1986) coded the body movement behavior
of six professional actors (portraying, in dyadic
interactions, four emotions—joy, sadness, anger,
surprise) into discrete categories such as hand
movement illustrators or adaptors or body orien-
tation toward or away from the interaction
partner. Results showed a number of specific
gesture and movement patterns, especially for
sadness.

Using an eclectic coding system based on the
earlier work in the group, Wallbott (1998)
analyzed a sample of 224 video recordings, in
which actors and actresses portrayed the emotions
of elated joy, happiness, sadness, despair, fear,
terror, cold anger, hot anger, disgust, contempt,
shame, guilt, pride, and boredom via a scenario
approach (see Banse & Scherer, 1996).
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Results showed that some emotion-specific move-
ment and posture characteristics seem to exist, but
that for body movements differences between
emotions can be partly explained by the dimension
of activation.

Recently, Dael, Mortillaro, and Scherer (in
press-a) have developed the Body Action and
Posture (BAP) coding system, for the time-aligned
microdescription of body movement on an anato-
mical level (different articulations of body parts), a
form level (direction and orientation of move-
ment), and a functional level (communicative and
self-regulatory functions). Applying the system to
a corpus of acted emotion portrayals (GEMEP,
see below), its comprehensiveness and intercoder
reliability—at three levels: (a) occurrence, (b)
temporal precision, and (¢) segmentation—could
be established. It should be noted in passing that
body posture is not only a symptom of an
individual’s emotional state; it can also serve
regulatory functions. Thus, Riskind (1984) chan-
ged participants’ postures in a standard learned
helplessness setting. Results indicate that when a
slumped posture was ‘“‘inappropriate” to the
current situation (a participant had just suc-
ceeded), the slumping seemed to undermine sub-
sequent motivation as well as feelings of control.
But when “appropriate” (a participant had experi-
enced failure or helplessness), slumping minimized
both feelings of helplessness and depression and
motivation deficits.

Extensive cultural influence has been demon-
strated in the case of gestures, particularly when
the gestures are relatively iconic or emblematic
(Morris, 1977). However, from examinations of his
film records from various non-Western cultures,
Eibl-Eibesfeldt (1989) reported that there are both
universal and culturally specific bodily gestures.
For example, foot stamping as a sign of anger
appears to be universal, whereas presentation and
squeezing of a breast as a signal of fear is found in
only a few of the societies studied.

However, this is not necessarily indicative of a
culture by affect interaction (in terms of determin-
ing gestural expression output). It may be the case,
for example, that gestures are to a lesser extent
determined by emotion, as has been suggested by
Rimé and Schiaratura (1991). Cultural influence
could be realized through other routes, including
differential modes of dress (ultimately linked to
location in differential climates), for example,
which make gestures with different body parts
more or less salient.

Future work examining possible cultural
“dialects” in the production or perception of
bodily cues could potentially make progress by

starting to  systematically study  gestures
(see below). Dialect theory may be particularly
appropriate for gesture, which is thought to be
relatively stereotyped and symbolic (and thus
relatively similar to language).

Postural/gestural decoding studies. In terms of
experimental examinations, some extant work has
been done on affect and posture generally, but
very little with an eye toward universality versus
cultural specificity. There is almost none on
gesture, despite the expectation of greater cultural
patterning within this domain. General inferences
can be drawn, however, which may be useful for
guiding future research that does focus on culture
and its influence on all bodily cues. Some
inferences can be made, as well, by comparing
culturally nonspecific research on bodily cues with
similar, culturally specific research within other
expression domains.

Research on the effect of postural variables,
such as orientation (toward an interaction part-
ner), degree and direction of trunk lean, head
orientation, shoulder orientation, leg orientation,
arm openness, and leg openness, or on affect type
and intensity (Argyle & Kendon 1967; Ekman,
1965; Exline & Winters, 1965; Kendon, 1967;
Mehrabian & Friar, 1969) has suggested that these
variables may have utility in terms of emotion
expression, but this may hold only for gross
categorizations (e.g., positive vs. negative). This
may be an artifact of the relative number of
potential feature configurations or of experimental
trends (most of these studies have looked only at
gross affect categories, with no clear a priori
reason for so doing), but it has also been suggested
that there is specific utility in channels for gross
expression, distinct from that of channels that may
be more precise (e.g., the voice) (Ekman, 1965;
Ekman & Friesen, 1967). If there is differential
utility, perhaps it varies by culture, or simple
ingroup and outgroup status. Notably, expressive
utility is also limited for gesture because of
relatively little variation in form (not function, as
is suggested in the case of posture). Differences in
form and function between gesture and posture are
an additional area in which cultural influences may
be brought to bear.

The use of similar experimental paradigms in the
examination of bodily and other expression types
may also allow for the assertion of some basic
inferences as to potential cultural specificity;
specifically for posture, there are dimensions
along which the existing research can be compared
with that in other modalities. For example, one
study looked at the influence of proxemic variables



on inferred attitudes (by a perceiver, as opposed to
how these variables relate to emoter-reported
affect), a paradigm that is very similar to the one
used to investigate potential cultural boundaries
within the communication of affect via vocal and
facial cues (Mehrabian, 1968b). Furthermore,
most of the literature on culture posits a multi-
dimensional structure of nonverbal behavior
(Kudoh & Matsumoto, 1985; Mehrabian, 1968a,
1972, 2007; Mehrabian & Friar, 1969), which bears
significant resemblance to the dimensional struc-
ture reported for facial and vocal expression data;
each of the postural variables measured therein are
proposed to speak to one of these dimensions (see
Osgood, 1966; Schlosberg, 1954; Williams &
Sundene, 1965).

With regard to inferences about universality
versus specificity, only very general conclusions
can be suggested. We can expect that we will see
correlations between posture and emotion that
hold crossculturally in the cases in which there are
“third variables” that engender independently
both certain emotions and certain physiological
states (e.g., in the context of depression, which
may make more likely both sadness and lax muscle
tension). In terms of emotion-determined postures
and expressions, there is some support for both
universality and specificity (Morris, 1977), but care
must be taken when making inferences from this
point because hard evidence is still very limited.
Eibl-Eibesfeldt’s multicultural film library (http://
erl.orn.mpg.de/~fshuman/en/eindex.html) also
allows for some crosscultural comparison.
Finally, one of the postural studies cited earlier—
which utilizes dimensions similar to those sug-
gested by appraisal theorists—was carried out with
Japanese participants, allowing for some compar-
isons to be made (as all others were done with
participants of Western culture); no significant
postural differences by culture are evident (Kudoh
& Matsumoto, 1985).

If it were the case that emotion was a
significantly less important determinant for ges-
ture, as compared with other forms of emotion
expression, we would have to analyze gestural
evidence in a unique fashion. A multicultural
inventory of expressions would still be highly
desirable, but when considering individual expres-
sions, we would have relatively less confidence that
any difference, emotion held constant, was due to
cultural influence until we were also able to
identify, and hold constant, any other influential
factor. Identifying whether other factors play an
important role, and what those factors may be if
they exist, is thus a priority on this front.
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As mentioned at the outset, most work in this
area has almost exclusively focused on individual
expression modalities—primarily the face, and to a
somewhat lesser extent the voice, and only very
rarely gesture and posture. Recently, however,
several efforts have been made to look at multi-
modal expressions, even though, also in this case,
most of the studies focused on emotion decoding.
Multimodal expression refers to synchronized
vocal, facial, and gestural expression patterns in
a particular emotional expression episode.

Multimodal encoding studies. There is an alarm-
ing shortage of studies investigating how emotions
are encoded in different expressive modalities
when more than one modality is used at the
same time. Real everyday communications engage
multiple expressive modalities simultaneously.
Unfortunately, we know practically nothing
about how expressers use (or decide not to use)
multiple modalities in a more or less coherent
fashion to communicate or encode an emotion
state or appraisal. Most researchers have focused
on single modalities because of their special
research competences in the respective modality
but also because it is extremely difficult to study
multimodal encoding of emotion. The subject is
complex from both a theoretical (e.g., is there a
prototypical multimodal configuration for some
emotions? Is there a unique efferent mechanism
that is shared between different modalities? How
should synchronization be defined?) and an
empirical point of view (e.g., how to obtain
multimodal expressions that are valid, reliable,
and of good quality to allow dynamic microcoding
of behavior; how to analyze dynamic behavior and
operationalize synchronization).

There have been efforts to analyze audiovisual
recordings of emotional expressions on the fly
(from the media, for example), in public settings
(e.g., emotions upon baggage loss in the airport;
Scherer & Ceschi, 2000), or by inducing low-
intensity emotions in the laboratory (see Cowie
et al., 2010; Douglas-Cowie, Campbell, Cowie, &
Roach, 2003). Although these corpora have been
compiled and annotated, no systematic compar-
ison of the expressions that they contain is
available. Furthermore, there are serious concerns
about the reliability of the emotion labels that are
attributed to these public expressions as well as
about their wvalidity as ‘natural” emotion
expressions.

The need for reliable material of high quality
and the underdeveloped research on this topic
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require using expression corpora that have been
obtained in a systematic way. There are now a few
corpora in which enacted expressions have been
systematically recorded. In particular, Scherer and
his group have been using enacting procedures
(Stanislavski or method acting approaches, as well
as verbal imagery) to obtain integrated expressions
in the face, voice, and body. The first example is
reported in the early study by Wallbott and
Scherer (1986) cited above. In this study, the
authors objectively analyzed both gesture/body
movement and vocal cues produced by six profes-
sional actors who enacted different emotion
interaction scenarios. Results showed that the
four emotions were expressed differently, in
terms of both gestures and vocal characteristics,
and behaviors of both modalities had a significant
effect on decoding accuracy. In a subsequent
corpus, the “Munich” corpus (Banse and
Scherer, 1996), 12 professional stage actors (six
men) portrayed 14 different emotions—the anger
family (hot anger, cold anger), the fear family
(panic fear, anxiety), the sadness family (despair,
sadness), the happiness family (elation, happiness),
and interest, boredom, shame, pride, disgust, and
contempt—that were recorded on high-quality
videotape. Stimuli were recorded multimodally,
and were first analyzed in each expressive modality
separately. The acoustic analyses of the vocal
expression (audio) are reported in Banse and
Scherer (1996); the objective analysis of facial
expression (using FACS) in Scherer and Ellgring
(2007a). Subsequently, Scherer and Ellgring
(2007b) reported a first analysis of multimodal
expressive behavior configurations. The authors
considered acoustic features, FACS codes, and
body movements that were used for encoding the
14 emotions and were able to identify three clusters
of multimodal behavior: agitation, resignation,
and joyful surprise. These clusters grouped beha-
viors pertaining to different modalities and were
used to portray different emotions, suggesting that
patterns of multimodal behavior are not emotion-
specific.

A new, dynamic, multimodal corpus of emotion
expressions, the Geneva Multimodal Emotion
Portrayals (GEMEP; Biénziger & Scherer, 2010),
produced digital audiovisual records of 10 profes-
sional French-speaking theater actors (five men)
enacting 18 emotions. Twelve “core emotions’ had
been chosen in such a way as to represent the
quadrants of a valence by arousal design, allowing
comparison of the respective emotions in terms of
the dimension differences: positive/high
arousal—pride, joy; amusement; positive/low
arousal—interest, pleasure, relief; negative/high

arousal-—hot anger, panic fear, despair; negative/
low arousal—irritation, anxiety, sadness.
Additionally, the following emotions were enacted
by five actors respectively: admiration, tenderness,
disgust, contempt, surprise, relief, and interest.
Both standard nonsense sentences and vocaliza-
tions (schwa sounds) were used. Actors also
produced portrayals with different intensities and
masked portrayals. The original set of 1260
expressions of the GEMEP corpus was validated
using a series of rating studies and reduced to a
smaller subset of well-recognized stimuli—
GEMEP Core Set (see “Multimodal decoding
studies” below). The multimodal stimuli of the
core set have been dynamically analyzed in terms
of facial expressions, acoustic characteristics, and
body movements. The first results on the facial
expression productions, using dynamic frame-by-
frame FACS coding (i.e., considering the temporal
phases of each action unit: onset, apex, and offset),
have appeared in Mortillaro, Mehu, and Scherer
(2011). These authors showed that, contrary to the
assumption that all positive emotions share the
smile as a common signal but lack specific facial
configurations, the frequency and duration of
several action units differ between the emotions
of interest, pride, pleasure, and joy, indicating that
actors do not use the same pattern of expression to
encode them. Furthermore, authors suggested that
these differences can be plausibly interpreted by
adopting an appraisal perspective. Mehu,
Mortillaro, and Scherer (2011) investigated the
impact of two subsets of facial action units
(reliable AUs and versatile AUs; see Ekman,
2003) on the accuracy of identification of the
emotion conveyed and its perceived authenticity.
Activity of the reliable AUs had a stronger impact
than that of versatile AUs on accuracy of labeling
and perceived authenticity of emotional por-
trayals. A paper reporting a comprehensive
analysis of the dynamic facial behavior used to
encode the 18 emotions and its relationship with
emotion appraisals and action tendencies is
currently in preparation.

Dael, Mortillaro, and Scherer (in press-b)
analyzed body movements, gestures and, postures
that were used to encode the different emotions.
Authors applied the BAP coding system (Dael
et al., in press-a) to the GEMEP stimuli and found
that several patterns of body movement system-
atically occur in portrayals of specific emotions,
allowing a gross emotion differentiation. While a
few emotions were prototypically encoded by one
particular pattern, most were variably expressed
by multiple patterns, many of which can be
explained as reflecting functional components of



emotion such as modes of appraisal and action
readiness (Dael et al., 2011D).

The GEMEP stimuli were also used to analyze
how emotions were encoded vocally. Actors
encoded emotions using either nonsense utterances
or vocalizations. The results of the acoustic
analyses of the nonsense utterances (Goudbeek
and Scherer, 2010) replicated results reported in
literature (e.g., Banse & Scherer, 1996) and
determined the relative contribution of the respec-
tive vocal parameters to the emotional dimensions
arousal, valence, and potency/control. The results
show that although arousal dominates for many
vocal parameters, it is possible to identify para-
meters, in particular spectral balance and spectral
noise, that are specifically related to valence and
potency/control. The analysis of the affect bursts
(vocalizations) showed significant emotion main
effects for 11 of 12 acoustic parameters reflecting
three major factors: “‘tension,” “‘perturbation,”
and “‘voicing frequency”’ (Patel, Scherer,
Sundberg, & Bjorkner, 2011). Another study
focused on the production mechanisms (estimating
subglottal pressure, transglottal airflow waveform,
and vocal fold vibration) and showed that each
emotion appeared to possess a specific combina-
tion of acoustic parameters reflecting a specific
mixture of physiologic voice control parameters
(Sundberg, Patel, Bjorkner, & Scherer, 2011).

The corpus represents one of the few examples
of genuinely multimodal emotion expressions, i.e.,
emotion expressions that were not controlled or
constrained in any modality. Although analyses
until now focused on individual expressive mod-
alities, the GEMEP expressions provide an appro-
priate dataset for studying emotion encoding in a
multimodal perspective. The key element of multi-
modality is the synchronized unfolding of the
behavior in the different modalities. Therefore,
multimodal analysis requires dynamic stimuli and
temporally aligned microcoding of behaviors.
Currently, several researchers are trying to develop
psychologically valid multimodal material, but this
material seems more suitable for decoding studies
than for encoding studies. For example, Hawk and
colleagues (2009) obtained multimodal recordings
of emotion expressions, but their main goal was to
develop sets of reliable and valid stimuli to be used
in decoding studies. The authors derived three
subsets of stimuli (two sets of vocal expressions—
affect vocalizations and speech—and one of silent
facial expressions) from three separate recordings.
In each of these recordings, expressers were invited
to focus on expressing the respective emotion in
one modality (even though both the facial and
vocal modalities were recorded in each case).
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Therefore these recordings provide reliable and
validated stimuli for multimodal decoding studies,
but are not ideal for studies on how emotions are
encoded multimodally.

Multimodal decoding studies. Research on mul-
timodal perception of emotion expressions is
slightly more advanced than the work on emotion
encoding. We can identify three lines of research
pursued in this domain. A first line of research
investigated emotion perception and communica-
tion between mothers and children, a form of
communication in which synchronization between
expressive modalities seems to have a key role
(Gogate, Bahrick, & Watson, 2000). Infants of a
few months of age are already sensitive to multi-
modal information (for a review, see Walker-
Andrews, 1997), and they use this information for
acquiring speech (Legerstee, 1990) and to discri-
minate emotional expressions (Caron, Caron, &
MacLean, 1988).

The second line of research includes those
studies that investigated the relative contribution
of two channels to emotion perception when the
cues pertaining to different channels provide
somewhat conflicting information. For this kind
of research, scholars generally use bimodal stimuli
artificially created in the laboratory by pairing two
unimodal stimuli. Studies involved both children—
with the goal of determining which modality is
dominant at which age (for example, Robinson &
Sloutsky, 2004; Shackman & Pollak, 2005)—and
adults. Massaro and Egan (1996), for example,
combined facial and vocal cues to create congruent
and incongruent expressions. The authors found
that observers integrated information from both
sources to form their judgment, and when one
channel was ambiguous the other became more
influential. Similarly, studies in which stimuli
combined faces and postures found that body
influences the judgments on the emotion expressed
in the face (Meeren, van Heijnsbergen, & de
Gelder, 2005). Considered together, these studies
speak in favor of the idea that emotion perception
is inherently multimodal. However, the stimuli
that were used are not real multimodal expressions
and the results are not informative of how
information is actually integrated by the observers
and what the exact contribution of each modality
is—the implicit assumption of these studies is that
cues of different modalities can be manipulated
separately and added to form a multimodal
expression. Conversely, signals belonging to dif-
ferent modalities can be perceptually combined in
many different ways, and the inferences based on a
multimodal signal may be different from the sum
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Figure 2. MERT corpus: Mean accuracy scores (percentages) for five families of emotions presented in audio—video, audio, video, and
still picture modalities. Anx = anxiety; pan = panic fear; hap = happiness; ela = elation; col = cold anger; hot = hot anger; sad =
sadness; des = despair; dis = disgust; con = contempt (reprinted from Bénziger et al., 2009, p. 697).

of the inferences based on the unimodal signals
considered separately (Partan & Marler, 1999)

A third line of research is directed at studying
real multimodal stimuli, for which emotional
content is known and the behavior is annotated.
In these studies, scholars pair the investigation of
the decoding process with the analysis of the
encoding process; therefore, the stimuli are not
created in the lab or determined on the basis of
fixed instructions given to the posers, but rather
freely produced by expressers based on induction
or enacting techniques. In the decoding part of
these studies, researchers normally show the
stimuli in different perceptual conditions. So for
example, Wallbott and Scherer (1986) showed the
same stimuli using four modes of presentation
(audio—video, video only, audio only, filtered
audio), to different groups of naive judges. The
results indicated that differences between channels
and between actors strongly affect decoding
accuracy. Specifically, overemphasis of behavioral
cues characteristic for certain emotions resulted in
reduced decoding accuracy.

More recently, Bénziger et al. (2009) reported
the recognition accuracy data for the Munich
corpus described earlier, which were obtained as
part of the development of the Multimodal
Emotion Recognition Test (MERT). Figure 2
shows the average percentages of correct answers
for the emotions across four presentation mod-
alities (audio only, video only, audio—video, or still
picture stimuli) obtained in this study. The data
reveal statistically significant interactions (see
Binziger et al., 2009, p. 697) between presentation
modality and emotions. Most noticeably, for
disgust and elation, portrayals presented in audio
mode (vocal portrayals) are less well recognized
than those including visual (facial) cues. The low

accuracy for disgust recognition generalizes across
studies on vocal expression (see Table 2)—the
reason might be that disgust is often a brief,
burst-like emotion that does not affect lengthier
utterances (see also Banse & Scherer, 1996; Hawk
et al., 2009). The low accuracy for elation is
explained by high pitch, which is often seen as high
arousal and confused with anger and fear. Video
clips (dynamic facial stimuli) appear to facilitate
accuracy in identification in comparison to still
pictures (static facial stimuli), with the noticeable
exceptions of expressions of panic and disgust. The
reason why this is different in direction from the
results reported in Table 2 (facial expression) can
probably be sought in the fact that the still photos
were extracted from the dynamic video and thus
were not carefully constructed as is the case in
facial expression photo corpora generally. Figure 2
also allows us to examine the differences in
recognition accuracy between the two members
of an emotion family. Generally, the more active
or intense member is recognized with higher
accuracy, although there are exceptions. Thus
some of the more intense emotions are more
frequently confused in the audio condition, prob-
ably because of the fact that pitch and amplitude
cues rise with higher arousal for several emotions.
Furthermore, despair as the presumably more
intense member of the sadness family is more
frequently confused in all modalities, probably
because it tends to be a mixed emotion with strong
elements of anxiety and fear in addition to
resignation. It should be noted that the results
from this dynamic multimodal corpus do not
confirm, as illustrated in Figure 2, that recognition
accuracy is lower when dynamic expressions are
used rather than still pictures. Here, with two
exceptions (panic fear and disgust), dynamic video
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Figure 3. GEMEP corpus: Mean accuracy scores (proportions) for 12 emotions varying in valence and arousal presented in audio—
video, audio, and video modalities. Positive/high arousal—pri = pride; joy = joy; amu = amusement; positive/low arousal—int
=interest; ple = pleasure; rel = relief; negative/ high arousal-—hot = hot anger; pan = panic fear; des = despair; negative/ low
arousal—irr = irritation; anx = anxiety; sad = sadness (reprinted from Binziger & Scherer, 2010, p. 282 by permission of Oxford

University Press).

and audio—video presentations tend to be recog-
nized at least as well and often more accurately.

Figure 2 shows the accuracy percentages for the
individual emotions. However, it should be noted
that these accuracies and particularly the confu-
sions or errors require a more sophisticated
analysis in this case, as a confusion between
family members is obviously much less of an
error that a confusion with a completely different
emotion from another family. This is why it has
been suggested to compute, in addition to indivi-
dual recognition indices, so-called “‘family recog-
nition indices” that measure the ability to perform
a rough identification of family membership (see
Bénziger et al., 2009, p. 696).

The GEMEP corpus has also been used in
emotion multimodal decoding studies. In a first
comprehensive decoding study, 1260 emotion
expressions were presented to naive judges in
three different presentation modes: video-only,
audio-only, and audio—video. The results (see
Figure 3) again showed a significant interaction
effect between emotions and modality (Bénziger &
Scherer, 2010, p. 280). Again, accuracy scores were
highest in the conditions in which visual (facial)
information was available and lowest in the audio-
only condition, confirming previous unimodal
studies—as reported in Table 2. However, this
lower accuracy in the audio-only mode may be due
to the absence of clear prototypical cues in the

voice, at least for some emotions, as compared to
the face, where there a number of very clear
discrete cues, such as the smile for positive
emotions. With a notable exception (hot anger),
audiovisual presentations are judged more accu-
rately than video only, presumably because of the
combination of relevant cues stemming from two
different modalities. However, the differences are
relatively small, suggesting that there is a high
degree of redundancy. Comparing the valence and
arousal dimensions underlying the design of the
emotion selection, again the more aroused emo-
tions are generally recognized more accurately.
However, here also we find some exceptions, for
example amusement and relief. This could be due
to laughter and sighs used by some of the actors in
these expressions. Again, despair, although con-
sidered a high arousal emotion, is less well
recognized, probably because of the elements of
anxiety or fear present in this mixed emotion.
Based on the results of this first decoding study,
Bénziger et al. (2011) selected a subset of expres-
sions that had been judged in the earlier study as
typical and believable examples of the target
emotions.® A second decoding study using this
subset of expressions confirmed previous findings,
that is the stimuli are most accurately decoded in
the audio—video mode and least accurately in
the audio-only mode. In addition, several

® Judges who participated in the decoding study also rated each expression for its degree of believability, defined as “the
capacity of the actor to communicate a natural emotional impression” (Bidnziger & Scherer, 2010, p. 278).
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modality—emotion interactions attained signifi-
cance (see Bénziger et al., 2011).

Table 2 (multimodal expression) displays the
mean results from the multimodal studies of
emotion expression that have been published thus
far (to our knowledge). It should be noted that in
two of the three studies synthesized here, emotion
families have been used with the need, as described
above, to evaluate confusion patterns and accuracy
differently. For this reason, the accuracy coeffi-
cients shown in Table A4 in the Appendix and in
Table 2 (multimodal expression) consist of average
coefficients (computed as the sum of the accuracy
percentages for each emotion member plus the
respective confusion with the other family member
and then obtaining the average of the two values).

The fact that additional data need to be
collected is especially obvious here. First of all,
as all three studies stem from our own laboratory,
it is imperative to obtain comparative results from
other laboratories. Furthermore, at the time of this
writing, we were unable to find a single study
examining either the encoding or the decoding of
multimodal expressions by members of any non-
Western culture. Another reason for encouraging
more work with multimodal corpora is the
probability that the expressions are less proto-
typical and achieve higher ecological validity
through the enacting procedures used, which
require the synchronized use of all expression
modalities (see Scherer & Binziger, 2010). As a
consequence, the results obtained exclusively with
still photo corpora (but maybe also of pure audio
and pure video corpora) need to be treated with
some caution, and it seems advisable to turn
increasingly toward research that uses dynamic
multimodal corpora.

Accuracy and error: Confusion matrices

At this point, it is imperative to point out that the
recognition accuracy (often expressed as a percen-
tage) is not the only, and may not be the best,
indicator as to the comparability of emotion
inferences from expression across cultures. In
fact, the accuracy percentage indicator has been
often accused of biases. For example, if judges
have a tendency to check certain emotions more
frequently, they will be more precise on these
emotions just by chance (Wagner, 1993, has
suggested a correction procedure for this bias).
Furthermore, if there are only a few emotions (e.g.,
only about five or six) and if there is only one
positive emotion, which is often the case, the
process of recognition is likely to become one of

simple discrimination based on highly salient cues
(such as the smile) or on frequency of occurrence
and guessing. Russell (1994) has published a
strong critique of the methods employed in this
research area, namely that the forced-choice
paradigm may have artificially forced agreement,
a critique that has been equally strongly rebutted
by Ekman (1994). The positive effect of this debate
has been that it is now considered state of the art
to provide judges with the option of “none of
these,” which minimizes the pressure to guess
(Frank & Stennett, 2001).

A powerful check on potential biases in the
judgment procedure is provided by the computa-
tion of a confusion matrix. The off-diagonal of the
matrix indicates the extent to which the patterns of
errors in identification of emotion expressions are
comparable across decoder groups, providing
interesting information about the underlying cue
utilization patterns. Table 4 shows an example of a
confusion matrix, compiled from a selection of
studies examining the identification of emotion
expressed in still photographs, separately for
Western and non-Western decoders; similar com-
parisons but across emotion expression modalities
(e.g. facial static, facial dynamic, vocal) instead of
decoder culture can be found in the literature (see
Bénziger & Scherer, 2010). It is essential to point
out that, whereas the recognition accuracy in the
non-Western decoders studied is lower, the pattern
of errors made is highly comparable. There is one
exception for the emotion of contempt and it may
not be an accident that the universality of the
expression of exactly this emotion has been
debated (Ricci-Bitti, Brighetti, Garotti, & Boggi-
Cavallo, 1989; Rosenberg & Ekman, 1995).

This issue is of great importance, especially in
research in which only a few emotions are studied
(and often only one positive emotion), as it permits
one to differentiate between emotion differentia-
tion (for example excluding unlikely alternatives
from a small list) and emotion recognition (using a
specific prototypical pattern of cues to identify a
particular emotion). Furthermore, if most of the
confusions are among members of the same
emotion family, this is obviously much less
problematic for the assumption that there are
valid expressive cues than if fundamentally differ-
ent emotions are confused (see Bénziger et al.,
2011, for a more detailed discussion and a
utilization of the confusion patterns in differentiat-
ing test results). This is why it has been suggested
above to use family recognition indices, including
intrafamily confusions, in cases where a large
number of emotions organized by families are
studied.
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TABLE 4
Confusion matrix: Predicted and participant-chosen emotion labels for facial expressions (still photographs)

Predicted label
Participant chosen label
Anger | Contempt | Disgust Fear | Happiness | Sadness | Surprise | Other
Decoders W | NW |[W|NW | W NW W | NW|W|NW | W|NW W NW| W|NW
Anger 57 441 7 8|11 16| 9| 11| 0 1| 4 5011 2| 4 6
Contempt 12 11139 30|17| 17| 2 2/ 0 1|9 411 119 6
Disgust 8 9120 757 42| 6 8| 0 1| 4 21 2 2|5 4
Fear 4 4 1 2| 2 5150 31| 0 1| 2 508 7| 3 5
Happiness 0 1)1 410 1)1 2| 84 80| 0 2017 16| 9 9
Sadness 3 4| 5 5| 4 501 31 0 1(59| 54| 1 2| 8| 10
Surprise 8 9| 4 6| 1 3(28) 35| 5 3|2 3|64 54| 5 B
Other 9 1924 40| 9| 13| 5] 13| 10 1320 25| 8| 16|57 | 57

Predicted and participant-chosen emotion labels for facial expressions (portrayed in still photographs), as reported in two crosscultural
studies of emotion expression (Elfenbein et al., 2007—Canadian and Gabonese samples; Yik & Russell, 1999—Canadian and Chinese
samples). Figures given are the percentage of trials in which participants chose the specified label for each target. Columns are the
emotions that the targets were instructed to express; rows are the labels participants were given, from which they were to choose one,
according to the emotion they believed the targets to be experiencing. For each target emotion, the nonshaded column on the left (W)
displays the rate at which decoders from a Western culture chose each label, and the shaded column on the right (NW) displays the rate
at which decoders from a non-Western culture chose each label (all encoders were Caucasian, and Canadian or American). The heavily
shaded areas correspond to correct answers. Total percentages may deviate from 100%, as reported rates were rounded.

CULTURAL INFLUENCES

Encoding

Display rules

Early evidence showed culturally specific expres-
sion production when the expression was produced
in a social context, but largely universal expression
production when the expresser thought he or she
was alone (Ekman & Friesen, 1969). The authors
held this work to reconcile the earlier findings,
which they claimed to support universality, with
the findings of anthropologists, which reported
dissimilar facial expressions across cultures.
Ekman and Friesen (1969) specifically termed
this mechanism “display rules.” Complementary
evidence of decoding rules (see “Decoding’ below)
soon followed (Matsumoto & Ekman, 1989).

Except for questionnaire studies, there have
been few empirical encoding studies aimed at
proving or disproving the existence of such rules
(Gaspar, 2006; Malatesta & Haviland, 1982;
Matsumoto, 1990, 1993; Wagner, 1990; for other
supporting evidence, see Beaupré & Hess, 2005;
Matsumoto, Kasri, & Kooken, 1999; Matsumoto
& Kudoh, 1993), but encoding and decoding rules
are widely cited within the literature as factors that
must be taken into account from the outset (see for
example Cohen, Sebe, Garg, Chen, & Huang,
2003; Krauss, Apple, Morency, Wenzel, &
Winton, 1981; Rinn, 1984) and/or as factors

which may explain results that deviated from
what the authors expected (see for example
Kleinsmith, De Silva, & Bianchi-Berthouze, 2006;
Schimmack, 1996; Wagner, Lewis, Ramsay, &
Krediet, 1992; Wagner, MacDonald, & Manstead,
1986; Winkelmayer, Exline, Gottheil, & Paredes,
1978). The existence of encoding and decoding
rules has furthermore been integrated into newer
theories of emotion expression that have to
account for the findings of at least some cultural
specificity (see for example Elfenbein & Ambady,
2002; Elfenbein, Lévesque, Beaupré, & Hess, 2007,
Mandal & Ambady, 2004).

“Push” and “pull” factors

Scherer and collaborators have suggested to use
the term “‘push effects” to denote the core features
of an expression that are pushed to the surface by
the operation of physiological changes in the
service of adaptation, and ““pull effects” to refer
to the effects of culture and social context (Kappas
et al., 1991; Scherer, 1985, 2003). These effects
specify the ideal form the expression could take,
given the particular social context and control
needs, including the person’s strategic intentions.
In order to demonstrate the nature of the
interaction between push and pull effects that
account for particular patterns of expression,
research has to be specific in identifying cultural
norms or expectations, and individuals’ intentions.
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Obviously, both of these factors are operative at
all times and it is exceedingly difficult to find cases
in which only one of the two factors will dominate
(except, possibly, in the case of a purely tactical use
of emotion expression). For this reason, the
relative importance of push and pull factors is
very difficult to establish empirically.

We should aim to understand how any
cultural variation in emotion expression that we
might be able to attribute to differences in
encoding according to culture is the result of one
or the other (or both) of these processes. For
example, we noted earlier that within the context
of facial expressions, there appear to be learning
effects, such that perceivers of one culture can
improve their accuracy of identification of expres-
sions encoded by members of another culture by
becoming more familiar with that culture. This
would suggest that, to some degree, cultural
variation within the expression process is realized
in the encoding process and is due to learned pull
factors.

Transmission

This factor relates to the route by which the distal
cues are transmitted to the observer, i.e., via light
waves for visual cues and acoustic waves for
auditory cues. This difference is of course essential
in environments in which members of a group
cannot see each other or in which noise masks
auditory signals. It can be expected that evolu-
tionary factors have played a key role in shaping
the emotional signaling system on the basis of such
constraints.

Context is another example of an outside
influence that affects transmission and that must
be accounted for when making any inference about
the emotion expression process. It is well known
that context plays a central role in communication
and perceptual processes. With regard to emotion
expression specifically, context could interact with
both the expression and the perception processes.
In the case of expression, context may help
determine pull effects. Specifically, there is evi-
dence that affect type (positive vs. negative)
influences the degree to which expressers will
display the effects of pull factors. A positive
affect state appears to be associated with less
culturally normative expressive behavior (i.e., that
which might result from a lesser reliance on pull
factors), and a negative affect state with greater
bounding to cultural norms (Ashton-James,
Maddux, Galinsky, & Chartrand, 2009). In the
case of perception, context could affect both how

the distal cues determine proximal percepts and
how attributions of emotion state are made on the
basis of those percepts. Indeed, this has already
been shown to be the case: Students with a lower-
class background performed better than those with
an upper-class background in recognizing emo-
tional expressions, presumably because of the
importance of interpersonal skills in their daily
lives (Kraus, Coté, & Keltner, 2010). Another
interesting type of context effect has been shown
by Masuda et al. (2008) and Leu et al. (2010), who
tested the hypothesis that in judging people’s
emotions from their facial expressions, Japanese,
more than Westerners, incorporate information
from the social context. Their participants viewed
cartoons depicting a happy, sad, angry, or neutral
person surrounded by other people expressing the
same emotion as the central person or a different
one. The surrounding people’s emotions influ-
enced Japanese but not Westerners’ perceptions of
the central person. These differences reflect differ-
ences in attention, as indicated by eye-tracking
data: Japanese looked at the surrounding people
more than did Westerners.

Decoding

It could be the case that certain expressions are less
frequently utilized in some cultures, but are
nonetheless recognizable to the individuals therein,
as would be the case if expression production and
perception were innate abilities. There may also be
culturally specific conventions for perception and/
or inference (see Mesquita et al., 1997). If members
of different cultures tend to explain events in
different ways, then it is reasonable to expect that
they may infer different emotion states from the
same expressed cues and/or the same cue percepts.
Such a difference in explanatory styles would be an
example of differential encoding and/or decoding
rules, as discussed above in the ‘“Encoding”
section (see also Beaupré & Hess, 2005; Buck,
1984; Elfenbein & Ambady, 2002, 2003;
Kleinsmith, De Silva & Bianchi-Berthouze, 2006;
Matsumoto, 1989; Matsumoto & Ekman, 1989;
Morris & Peng, 1994; Scherer, Banse, & Wallbott,
2001; Thompson & Balkwill, 2006).

Dialect theory

The data derived from studies utilizing decoding
paradigms (see Table 2 for a summary) have been
consistently interpreted as evidence for the
universality of emotion expression. Given this
degree of convergence, this conclusion now



appears in textbooks. However, there is currently a
great deal of work on recognition accuracy, for
both facial and vocal expression, which seems to
show an ingroup advantage. A 2002 meta-analysis
by Elfenbein and Ambady corroborated individual
findings that whereas ““‘emotions [are] universally
recognized at Dbetter-than-chance levels
Accuracy was higher when emotions were both
expressed and recognized by members of the same
national, ethnic, or regional group, suggesting an
in-group advantage” (p. 203). The preponderance
of subsequent studies has supported this concept
(Biehl et al., 1997; Elfenbein & Ambady, 2003;
Elfenbein & Mandal, 2004; Markham & Wang,
1996; Scherer et al., 2001). Furthermore, some
findings suggest that judgments of intensity (as
opposed to judgments of differential emotion) may
differ by culture as well. This effect appears to be
specific to facial expressions, however (Ekman
et al., 1987; Matsumoto & Ekman, 1989;
Matsumoto & Kudoh, 1993; Saha, 1973).
Further research into why this occurs may yield
interesting conclusions as to potential differential
utility of the facial and vocal channels of expres-
sion, if the specificity of effect is, in fact, a stable
finding.

The general universality but notable ingroup
advantage effect has been extended and shaped
into a dialect theory of emotion expression.
According to dialect theory, facial and vocal
expression can be thought of as having signal
variations by culture that are subtle, but suffi-
ciently significant to decrease recognition accuracy
by outgroup members (Dailey et al., 2010;
Elfenbein et al., 2007). Research that reports the
presence of “accents” in facial expression—i.e., the
existence of subtle encoding differences by culture
even when muscle movements are standardized,
such that the cultural identity of the emoter can be
identified—further supports such a theory (Marsh,
Elfenbein, & Ambady, 2003). Independent studies
also support the idea that cultural differences in
recognition rates are realized in the process of
encoding (rather than decoding) (Elfenbein &
Mandal, 2004). However, most studies in this
area are not sufficiently well controlled on the
encoding side to clearly identify whether it is
encoding or decoding differences between cultures
(or an interaction of both) that is responsible for
the effect and the underlying mechanisms.

Future studies should look specifically at
potential dialects in decoding. Although the term
dialect does not map nearly as well onto these
processes in this phase, there is reason to believe
that culture may shape the expressions to which we
are attuned. An effort should also be made to
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determine the degree to which groups must differ
in order for these dialects to be realized. It may be
less than we think; a recent study (Young &
Hugenberg, 2010) showed that mere social cate-
gorization, with a minimal-group paradigm, can
create an ingroup emotion identification advan-
tage even when the culture of the target and
perceiver is held constant. This suggests the
possibility that culture may not be causally
linked to differential encoding and/or decoding,
but is somehow otherwise related to something
that is. The link between patterns found in the
literature and culture may be spurious.

It is evident that the issue of cultural effects on
the expression-perception process can only be
appropriately addressed if encoding and decoding
differences are jointly studied. Two recent studies
focusing on vocal expression get closer to the kind
of research design needed to disentangle the
factors described earlier. In one of these studies,
Sauter, Eisner, Ekman, and Scott (2010) examined
the recognition of nonverbal emotional vocaliza-
tions, such as screams and laughs, across two
widely different cultural groups (Western partici-
pants and participants from isolated Namibian
villages). Vocalizations communicating the so-
called basic emotions (anger, disgust, fear, joy,
sadness, and surprise) were bidirectionally recog-
nized. In contrast, a set of additional emotions was
recognized within, but not across, cultural bound-
aries. The authors suggest that a number of
primarily negative emotions have vocalizations
that can be recognized across cultures, whereas
most positive emotions are communicated with
culture-specific signals. In the other study, Pell,
Paulmann, Dara, Allasseri, and Kotz (2009)
elicited vocal expressions of six emotions (anger,
disgust, fear, sadness, happiness, pleasant surprise)
and neutral expressions from four native speakers
of four different languages using pseudo-utter-
ances (“‘nonsense speech’) that resembled their
native language to express each emotion type. The
recordings were judged for their perceived emo-
tional meaning by a group of native listeners in
each language condition. Emotion recognition and
acoustic patterns were analyzed within and across
languages. Although overall recognition rates
varied by language, all emotions could be recog-
nized from vocal cues in each language at levels
exceeding chance. Anger, sadness, and fear tended
to be recognized most accurately irrespective of
language. Acoustic and discriminant function
analyses highlighted the importance of speaker
fundamental frequency (i.e., relative pitch level
and variability) for signaling vocal emotions in all
languages. The data suggest that although
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emotional communication is governed by display
rules and other social variables, vocal expressions
of “basic” emotion in speech exhibit modal
tendencies in their acoustic and perceptual attri-
butes that are largely unaffected by language or
linguistic similarity. Overall, these recent data
suggest that basic or modal emotions may well
be encoded and decoded in a rather universal
fashion, suggesting some degree of evolutionary
continuity. In contrast, cultural context may have
a stronger effect on the expression of more subtle
emotions that are less tied to fundamental
contingencies of human life and more imbued
with cultural values and conventions.

CONCLUSION: NEED FOR ADDITIONAL
DATA AND THEORETICAL
UNDERPINNING

In this review of the current state of the field on
expression research, we have focused on the issue
of universality versus cultural specificity and we
have attempted to identify most major research
efforts that have been published to date. Given the
large number of studies in this area, published in
different languages and in sources that are not
always easy to locate, we may well have over-
looked pertinent research. Due to lack of space, we
have specifically excluded neuroscience research in
this area, where (mostly facial) expression of
emotion has become a very popular topic of
research (see Adolphs, 2002). Based on the results
of the review it seems evident to us that there is a
convergence on an interactionist approach:
Emotion expression and impression are deter-
mined by an interaction of psychobiological and
sociocultural factors. In addition, there may be
epochal factors, i.e., diachronic development of
expression modes due to Zeitgeist, fashion, and
other influences changing over time (Hollywood
movies, Facebook). The question of whether
expression and impression of emotion are either
universal or culturally specific in terms of a
dichotomy is therefore moot, as science has
progressed to a higher level of understanding
(Elfenbein & Ambady, 2002; see also Mesquita
et al., 1997). However, as the review has shown,
this convergence of opinion has not yet led to a
radical paradigm shift with respect to the empirical
work. In the future, much effort needs to be
directed at (a) a clear theoretical underpinning of
the research, resulting in clearly operationalized
and justified hypotheses; (b) the adoption of a
process model that contains both the encoding and
decoding aspects, as well as additional

subprocesses (as sketched in the Brunswikian lens
model); (c) the use of sampling procedures that
avoid convenience sampling and attempt a theore-
tically justified selection of salient cultural settings
to be compared.

Future work should also endeavor to uncover
and/or validate the mechanism underlying emo-
tion expression and perception. Except for
Darwin, there has been surprisingly little concern
about the nature of the presumed mechanism
underlying expression. With respect to emotion,
two major competing positions specify testable
predictions: (a) discrete or basic emotion theories
(Ekman, 1972; Izard, 1971; Tomkins, 1962),
postulating that affect programs for basic emo-
tions, such as anger, fear, sadness, and joy,
produce prototypical response configurations
that include emotion-specific patterns of expres-
sions; and (b) componential emotion models
(Scherer, 1985, 1988, 1992, 2001; Smith & Scott,
1997), postulating that the individual elements of
facial expression are determined by appraisal
results and their effects on motor behavior.
Frijda and Tcherkassof’s (1997) proposal to
view facial expression as modes of action tenden-
cies is consistent with appraisal theory as motiva-
tional factors mediate the production of motor
behavior.

Although both models described above adopt a
functional approach based on Darwin, they differ
in the scope and level of predetermination of the
predicted expression patterns. Past research has
shown little evidence for frequent occurrence of
the well-formed, prototypical, and highly emotion-
specific expression patterns or configurations that
would be expected as the result of affect programs
(see Scherer & Ellgring, 2007a). Experimental
research on the notion of componential emotion
theorists, assuming that appraisal mediated
through motivational action tendencies elicits
and differentiates expression, has barely started.
It will be an important task for the future, essential
for further work on cultural influences, to design
studies that allow a critical test between these two
competing theories.

Importantly, there are modality-specific factors
to be taken into account for facial, vocal, and
gestural expressions. Furthermore, the enormous
role of situational context (e.g., Righart & de
Gelder, 2008), as well as of strategic manipulation
and regulation attempts (Scherer & Binziger,
2010), needs finally to be acknowledged in research
design and at least accounted for by mediation
analyses. Last, but not least, given the remarkable
differences between static and dynamic emotion
representations and the central role of expression



modality, we strongly recommend the use of
multimodal dynamic stimuli in further research.
In conclusion, despite the venerable age of
research on emotion expression we may not have
progressed as much as would be desirable given the
importance for the phenomenon for social inter-
action, media effects, diagnosis of affect distur-
bances, and a host of other important applied
issues. It is to be hoped that in addition to the
recent trend to focus on naturally occurring
expression in the field, there will also be more
theoretically motivated and experimentally con-
trolled studies—particularly across cultures—that
will advance further our understanding of the
psychobiological and  sociocultural  factors
and mechanisms underlying the expression of
emotion.
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APPENDIX
TABLE A1
Studies examining the expression and perception of emotion in static facial expressions (photos)
Encoder Decoder Answer
Citation culture culture alternatives Happiness Surprise Sadness Fear Disgust Anger Mean
Bénziger et al. (2009) Swiss Swiss 10 91 - 57 80 85 52 73
Beaupré & Hess (2005) African African 9 78 - 24 35 42 57 47
Beaupré & Hess (2005) Chinese African 9 73 - 31 20 54 43 44
Beaupré & Hess (2005) African Chinese 9 76 - 40 30 47 41 47
Beaupré & Hess (2005) Chinese Chinese 9 70 - 42 27 54 46 48
Beaupré & Hess (2005) African Canadian 9 68 - 52 36 55 51 52
Beaupré & Hess (2005) Chinese Canadian 9 70 - 65 27 55 49 53
Beaupré & Hess (2005) Canadian African 9 78 - 32206 43 47 45
Beaupré & Hess (2005) Canadian Chinese 9 67 - 31 27 47 47 44
Beaupré & Hess (2005) Canadian Canadian 9 63 - 52 37 59 51 52
Biehl et al. (1997) American & Japanese Japanese 7 98 92 72 55 75 64 76
Biehl et al. (1997) American & Japanese Sumatran 7 99 89 81 57 76 79 80
Biehl et al. (1997) American & Japanese Vietnamese 7 99 92 80 67 58 81 80
Biehl et al. (1997)¢ American & Japanese American 7 98 92 92 79 81 84 88
Biehl et al. (1997) American & Japanese Hungary 7 98 94 83 74 84 87 87
Biehl et al. (1997)* American & Japanese Polish 7 98 89 8 69 83 85 85
Boucher & Carlson (1980) Malaysian Malaysian 6 96 73 65 25 52 50 60
Boucher & Carlson (1980) Malaysian American 6 98 86 67 49 57 59 69
Boucher & Carlson (1980) American Malaysian 6 95 67 68 66 67 49 69
Boucher & Carlson (1980) American Malaysian 6 90 80 74 53 85 73 76
Boucher & Carlson (1980) American American 6 96 86 79 91 87 71 85
Ducci et al. (1982) American Ethiopian 7 87 51 5259 55 37 57
Ekman & Friesen (1971) American New Guinean 7 92 98 81 88 85 90 89
Ekman (1972) American Japanese 6 87 87 80 71 82 63 78
Ekman (1972) American New Guinean 2 98 89 77 72 91 70 83
Ekman (1972) American New Guinean 2 92 98 81 93 85 90 90
Ekman (1972) American Argentine 6 94 93 88 68 79 72 82
Ekman (1972) American Brazilian 6 92 81 87 77 86 68 82
Ekman (1972) American Chilean 6 90 88 91 78 85 76 85
Ekman (1972) American American 6 97 91 87 88 83 68 86
Ekman et al. (1969) American Japanese 6 87 87 74 71 82 63 77
Ekman et al. (1969) American Malaysian 6 92 36 52 40 64 57
Ekman et al. (1969) American New Guinean 6 90 - 55 50 36 53 57
Ekman et al. (1969) American American 6 97 91 73 88 82 69 83
Ekman et al. (1969) American Brazilian 6 97 82 82 77 86 82 84
Ekman et al. (1987) American Hong Kong 7 92 91 91 84 65 73 83
Ekman et al. (1987) American Japanese 7 90 94 87 65 60 67 77
Ekman et al. (1987) American Sumatran 7 69 78 91 70 70 70 75
Ekman et al. (1987) American Turkish 7 87 90 76 76 74 79 80
Ekman et al. (1987) American American 7 95 92 92 84 86 81 88
Ekman et al. (1987) American Estonian 7 90 94 86 91 71 67 83
Ekman et al. (1987) American German 7 93 87 83 86 61 71 80
Ekman et al. (1987) American Greek 7 93 91 80 74 77 77 82
Ekman et al. (1987) American Ttalian 7 97 92 81 82 89 72 86
Ekman et al. (1987) American Scottish 7 98 88 86 86 79 84 87
Elfenbein (2006) Chinese Chinese 5 - 85 74 74 - 67 75
Elfenbein (2006) Chinese American 5 - 85 71 81 - 71 77
Elfenbein (2006) American Chinese 5 - 90 81 61 - 75 77
Elfenbein (2006) American American 5 - 90 80 o4 - 89 81
Elfenbein et al. (2007) African Gabonese 10 86 - 45 50 35 60 55
Elfenbein et al. (2007) Gabonese Gabonese 10 68 50 38 18 35 33 40
Elfenbein et al. (2007) Gabonese Canadian 10 78 54 38 19 40 26 43
Elfenbein et al. (2007) Canadian Gabonese 10 70 45 29 28 30 39 40
Elfenbein et al. (2007) Caucasian Gabonese 10 74 - 36 49 29 66 S1
Elfenbein et al. (2007) Canadian Canadian 10 80 56 39 34 54 47 52
Elfenbein et al. (2007) Canadian Canadian 10 86 - 66 63 52 78 69
Elfenbein et al. (2007) African Canadian 10 90 - 76 73 71 65 75

(continued)
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TABLE Al. Continued.

Encoder Decoder Answer
Citation culture culture alternatives Happiness Surprise Sadness Fear Disgust Anger Mean
Izard (1971) American & French African 8 68 49 32 49 55 51 51
Izard (1971) American Japanese 8 94 79 67 58 56 57 69
Izard (1971) American & French American 8 97 91 74 76 83 89 85
Izard (1971) American & French American 8 90 89 60 60 49 66 69
Izard (1971) American & French British 8 96 81 75 67 85 82 81
Izard (1971) American & French British 8 80 80 64 59 46 57 64
Izard (1971) American & French French 8 95 84 71 84 79 92 84
Izard (1971) American & French French 8 85 65 59 62 47 54 62
Izard (1971) American & French German 8 98 86 67 84 73 83 82
Izard (1971) American & French Greek 8 94 80 55 68 88 80 78
Izard (1971) American & French Greek 8 80 56 50 71 49 47 59
Izard (1971) American & French Swedish 8 97 81 72 89 88 82 85
Izard (1971) American & French Swiss 8 97 86 70 68 78 92 82
Markham & Wang ( 1996)® American & Chinese Chinese 2 100 92 90 84 80 88 89
Markham & Wang (1996)° American & Chinese Australian 2 95 73 70 75 55 65 72
Matsumoto & Assar (1992)° Japanese Indian 5 99 90 94 81 - 91 91
Matsumoto & Assar (1992)¢ Japanese Indian 5 99 90 90 74 - 89 88
Matsumoto et al. (2002) American & Japanese Japanese 9 89 89 48 - - 55 70
Matsumoto et al. (2002) American & Japanese American 9 93 83 66 - - 68 78
McAndrew (1986) American Malaysian 6 100 95 100 67 98 86 91
McAndrew (1986) American American 6 100 93 88 68 93 90 89
Naab & Russell (2007) New Guinean American 12 33 34 46 17 25 28 30
Niit & Valsiner (1977) American Kirghizian 7 89 71 89 51 86 47 72
Niit & Valsiner (1977) American Estonian 7 88 83 85 60 89 78 81
Russell et al. (1993) American Japanese 7 84 94 80 14 56 48 63
Russell et al. (1993) American Greek 7 92 55 75 87 68 63 73
Russell et al. (1993) American & Japanese Canadian 7 100 96 70 62 66 78 79
Yik & Russell (1999) American Chinese 10 90 63 78 33 53 48 61
Yik & Russell (1999) American Japanese 10 92 75 73 53 37 57 65
Yik & Russell (1999) American Canadian 10 88 72 78 67 60 67 72
Yik et al. (1998) Chinese Chinese n/a 74 7 26 20 2 5 22
Yik et al. (1998) Chinese Japanese 6 72 33 63 206 4 14 35
Yik et al. (1998) Chinese Canadian 6 77 32 48 28 4 11 33

A dash indicates that no data are available. N/a=not applicable. All data are expressed as percentages. Individual studies listed
alphabetically by author name. *This study was not used in the compilation for Table 2A as encoder cultures were not separated.
®Markham & Wang (1996) examined emotion perception in three groups of children, aged 4, 6, and 8 years; the results reported here
are averaged over those three groups; the data are reported in graphical form only in the original publication. “Experiment conducted
in English (participants were English-Hindi bilingual). “Experiment conducted in Hindi (participants were English—Hindi bilingual).

TABLE A2
Studies examining the expression and perception of emotion in dynamic facial expression (video)
Encoder Decoder Answer
Citation culture culture  alternatives Happiness Surprise Sadness Fear Disgust Anger Mean
Binziger & Scherer (2010)  Swiss Swiss 15 75 27 58 67 43 79 58
Binziger & Scherer (2010)  Swiss Swiss 15 76 53 68 75 71 76 70
Binziger et al. (2009) Swiss Swiss 10 93 - 72 68 72 83 78
Ekman (1972)° New Guinean American 6 73 27 68 18 46 51 47
Hawk et al. (2009) Dutch Dutch 10 90 76 86 70 83 80 81
Wallbott & Scherer (1986) German German 4 62 45 63 - - 84 64
Winkelmayer et al. (1978)* American American 3 43 - 44 - - 36 41
Winkelmayer et al. (1978)* American British 3 46 - 42 - - 36 41
Winkelmayer et al. (1978)* American Mexican 3 42 - 35 - - 32 36

A dash indicates that no data are available. All data are expressed as percentages. Individual studies listed alphabetically by author
name.
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TABLE A3
Studies examining the expression and perception of emotion in vocal information (audio)
Encoder  Decoder Language — Answer
Citation culture culture content  alternatives Happiness Surprise Sadness Fear Disgust Anger Mean
Banse & Scherer (1996) German German N 14 45 - 64 59 15 70 51
Binziger & Scherer (2010)  Swiss Swiss N 15 49 26 50 57 10 71 44
Binziger & Scherer (2010)  Swiss Swiss N 15 60 40 40 59 55 62 53
Biénziger et al. (2009) Swiss Swiss N 10 48 - 72 66 14 83 57
Graham et al. (2001) American Japanese Y 8 47 - 36 37 - 56 44
Graham et al. (2001) American American Y 7 70 - 39 55 - 68 58
Graham et al. (2001) American Spanish Y 7 31 - 46 28 - 70 44
Hawk et al. (2009) Dutch Dutch N 10 86 83 97 93 94 80 89
Hawk et al. (2009) Dutch Dutch Y 10 49 98 82 52 37 90 68
Scherer et al. (1991) German German N S 54 - 62 35 18 56 45
Scherer et al. (1991) German German N 5 81 - 91 84 43 72 74
Scherer et al. (1991) German German N 5 51 - 67 41 27 70 51
Scherer et al. (1991) German German N 5 48 - 69 49 21 75 52
Scherer et al. (2001) German Indonesian N 5 28 - 58 38 - 64 47
Scherer et al. (2001) German American N 5 46 - 73 72 - 80 68
Scherer et al. (2001) German  British N 5 40 - 82 70 - 83 69
Scherer et al. (2001) German Dutch N 5 45 - 69 65 - 86 66
Scherer et al. (2001) German  French N 5 51 - 67 71 - 69 65
Scherer et al. (2001) German German N 5 48 - 80 74 - 79 70
Scherer et al. (2001) German  Italian N 5 39 - 68 77 - 72 64
Scherer et al. (2001) German  Spanish N 5 30 - 71 65 - 73 60
Scherer et al. (2001) German  Swiss N 5 55 - 71 70 - 79 69
Thompson & Balkwill (2006) Chinese Canadian Y 4 48 - 61 68 - 61 60
Thompson & Balkwill (2006) Japanese Canadian Y 4 58 - 79 33 - 48 55
Thompson & Balkwill (2006) Philippine Canadian Y 4 49 - 98 54 - 89 73
Thompson & Balkwill (2006) Canadian Canadian Y 4 99 - 90 90 - 99 95
Thompson & Balkwill (2006) German Canadian Y 4 58 - 84 53 - 76 68
van Bezooijen et al. (1983)  Dutch Japanese Y 10 20 29 70 19 26 40 34
van Bezooijen et al. (1983)  Dutch Taiwanese Y 10 24 53 53 36 26 47 40
van Bezooijen et al. (1983)  Dutch Dutch Y 9 76 68 73 51 55 70 66
Wallbott & Scherer (1986)  German German N 4 37 32 57 65 48

A dash indicates that no data are available. Y =yes; N=no. All data are expressed as
alphabetically by author name.

TABLE A4
Studies examining the expression and perception of emotion in combined facial and vocal information (audio-video)

percentages. Individual studies listed

Encoder Decoder Language

Answer

Citation culture  culture  content alternatives Happiness Surprise Sadness Fear Disgust Anger Mean
Binziger & Scherer (2010) Swiss Swiss N 15 76 46 67 76 70 83 70
Binziger & Scherer (2010) Swiss Swiss N 15 74 60 56 84 98 82 76
Binziger et al. (2009) Swiss Swiss N 10 92 - 80 78 72 86 82
Wallbott & Scherer (1986) German German N 4 50 49 66 - - 82 62

A dash indicates that no data are available. N =no. All data are expressed as percentages. Individual studies listed alphabetically by

author name.



