Bulletin of the Psychonomic Society
1986, 24 (6), 427-430

Cross-cultural differences in the perception of
facial expressions of ambiguous Noh faces

NAOYUKI OSAKA
Otemon-Gakuin University, Ibaraki, Osaka, Japan

A multidimensional scaling technique was applied in the judgment of ambiguous facial expres-
sions using 10 Japanese Noh faces. Subject groups from West Germany and Japan rated 45 pairs
of faces using a 9-point similarity scale. A derived stimulus configuration revealed cross-cultural
differences in the perception of ambiguous faces.

Researchers since Darwin (1872) have used the rating
method to investigate the interpretation of facial expres-
sion. In a typical experimental condition, the subject is
asked to rate or interpret which emotion a given face
stimulus expresses. Schlosberg (1952) found that the con-
fusion, for example, between anger and fear, was due to
physical similarity of the facial expressions associated with
different emotions.

The stimuli employed in face perception or face recog-
nition experiments have usually been photographs of ac-
tors/actresses portraying various emotions or composite
faces made from Identi-Kit or Photofit (Davies, Ellis, &
Shepherd, 1981). By using such photographs or compos-
ite faces, researchers can control cue saliency in faces
(Shepherd, Davies, & Ellis, 1981) involving featural in-
formation, contour cues provided by the shape of the face,
and the relative distance between features and contours.
Although these stimuli may be salient faces that express
some emotion, these two techniques for constructing fa-
cial images do not always result in good representations
of facial expression (Yount & Laughery, 1982). To de-
termine whether there were cross-cultural differences in
identifying and recognizing emotion in faces, in this ex-
periment, I used Japanese Noh faces, which are artificial,
sometimes ambiguous, faces that may be interpreted as
expressing varied emotion (e.g., one face may be inter-
preted as either happy or sorrowful) (Osaka, 1984).

METHOD

Stimuli

Ten Noh faces, as shown in Figure 1, were employed. In Japanese
Noh play tradition, the faces are called (1) Okina, (2) Otobide,
(3) Obeshimi, (4) Kaminari, (5) Koomote, (6) Magojiro, (7) Komachi-
roujyo, (8) Douji, (9) Reionna, and (10) Hannya. Faces 3, 4, and 10
are salient in their expressions of anger, whereas Faces 1 and 8 express
happiness, and Face 2 appears surprised. The most interesting faces are
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5, 6, and 7, because their expressions are essentially ambiguous. The
purpose of the present research was to investigate cross-cultural differ-
ences in the perception of expressions of these ambiguous Noh faces.

Procedure

Forty-five pairs were made from all possible combinations of these
10 faces, and the subject was asked to rate each pair’s similarity using
a 9-point similarity scale (1 for highly dissimilar and 9 for highly simi-
lar). Each stimulus was presented on a screen, using a slide projector.
The order of presentation was randomized, and each pair was presented
for 10 sec with 10-sec intertrial intervals. Although perception of
presented unfamiliar faces is significantly impaired by brief presenta-
tions, this inspection time was long enough for facial expressions to be
rated. Each subject made two ratings of each stimulus pair. The stimu-
lus presentation sequence was controlled automatically by a logic mod-
ule incorporating counter.

Subjects

Twenty scientists (10 males and 10 females) from West Germany (their
ages ranged from 21 to 43 years) and 20 college students (10 males and
10 females) from Japan (ages ranged from 20 to 24 years) served as
subjects. All subjects had normal or corrected-to-normal visual acuity.

Multidimensional Scaling

Each of 40 10X 10 input triangle matrices contained measures of a
subject’s judgments of similarity of the corresponding stimulus pairs.
Each matrix was processed using a weighted individual-difference MDS
program (INDSCAL; Takane, Young, & de Leeuw, 1977). Two dimen-
sions were derived using the weighted Euclidean model (Young &
Lewyckyj, 1979), since previous analyses of these data had indicated
that the two-dimensional solution was most interpretable (Abelson &
Sermat, 1962).

RESULTS AND DISCUSSION

The overall stress and RMS (root-mean-square) values
were found to be 0.204 and 0.78, respectively, which
were moderately good. The average RMS values for sub-
jects (for each matrix) varied from 0.45 to 0.94. Individual
weight space was measured, and averaged stimulus con-
figuration was generated. Figures 2 and 3 show, in terms
of a spatial mapping, the results for the Japanese and Ger-
man subjects, respectively, on two dimensions of ex-
pressed emotion (Schlosberg, 1952): (1) pleasantness-
unpleasantness and (2) tenseness-sleepiness. Numbers
that are placed higher on Dimension 2 represent pictures
judged to express more tension; numbers placed farther
to the right on Dimension 1 represent pictures judged to
express greater unpleasantness. As is obvious in the
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Figure 2. The derived stimulus configuration for subjects from
Japan. The numbers correspond to the numbered stimulus faces
shown in Figure 1. Dimension 1 represents pleasantness—
unpleasantness judgments of expression; Dimension 2 represents
tenseness—sleepiness judgments of expression. Numbers that are
higher on Dimension 2 represent faces judged to express more ten-
sion; numbers placed farther to the right on Dimension 1 represent
faces judged to express greater unpleasantness.
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Figure 3. The derived stimulus configuration for subjects from
Germany. The numbers correspond to the numbered stimulus faces
shown in Figure 1. Dimension 1 represents pleasantness-
unpleasantness judgments of expression; Dimension 2 represents
tenseness—sleepiness judgments of expression. Numbers that are
higher on Dimension 2 represent faces judged to express more ten-
sion; numbers placed farther to the right on Dimension 1 represent
faces judged to express greater unpleasantness.
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figures, the two groups of subjects rated nonambiguous
faces similarly on both dimensions. In terms of cross-
cultural differences, it appears that the German subjects
judged the ambiguous faces (5, 6, and 7) as expressing
more pleasant emotion (i.e., smiling) than did the Japanese
subjects. The German subjects’ ratings of ambiguous faces
tended to cluster along Dimension 1, suggesting that the
German subjects seemed to accept them as less ambigu-
ous than Japanese subjects did. It is likely that Japanese
and German subjects would use different facial features
to describe and recognize the ambiguous Noh faces.
This finding can be interpreted as demonstrating a
different culturally based perception of Noh faces for both
groups, even though it is inherently more difficult for Ger-
man subjects to recognize oriental-culture faces, such as
Noh faces, than white faces. By applying the multidimen-
sional scaling technique, Shepherd and Deregowski (1981)
found that African and European groups of subjects used
different attributes for judging two sets of cross-racial
faces. Although superiority in recognizing faces of one’s
own race has been reported in a number of studies (Ellis,
Davies, & McMurran, 1979; Goldstein & Chance, 1978;
Goldstein, Johnson, & Chance, 1979), Elliott, Wills, and
Goldstein (1973) found that training with oriental faces
(learning their facial schema) did improve performance
in the recognition of oriental faces. The differences found
between the German and Japanese subjects in their
responses to ambiguous Noh faces can be explained in
terms of schema-dependent cross-cultural differences.
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