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ABSTRACT

Seven dialogues each including the interjection “eh” as spoken
by two males and two females were recorded. All the speakers
were native Japanese. The “dialogues” were spoken in the
following semantic contexts: “affirmation,” “postponement,”
“wonder,” “doubt,” “disappointment,” “asking again,” and
“hesitation.” The interjection “eh”s then were isolated from the
dialogues and presented singly to Japanese listeners. They were
asked to guess what kind of emotion each “eh” expressed. Their
responses were generally congruent with the original contexts.
Some variation of the answers were due to the particular F0
contour. These results suggested that the F0 contour conveyed
substantial information about emotions.

1.  INTRODUCTION
In Japanese the interjection “eh” is frequently spoken in everyday
conversation. People often respond in various situations by
saying only “eh” and listeners  understand. In a previous study[1]
the F0 contours of emotional speech as spoken on the interjection
of “eh” were described. The results showed that duration  and
slope, as calculated from the range of F0 divided by duration,
along with F0 rising and falling characteristics, tend to vary
significantly for each emotion. Table 1 categorizes the seven
emotions in terms of their F0 characteristics: duration, slope, and
rising/falling F0. These parameters are able to describe the four
emotions, “wonder,” “disappointment,” “asking again,” and
“affirmation.” However, for “doubt,” “postponement” and
“hesitation,” these three parameters are not sufficient.

Table 1. Categorization of the emotions by slope, duration, and
rising/falling  F0 contour

The current study investigates whether listeners can identify
the intended emotion of speakers’ productions of “eh” presented
out-of-context of the original dialogue. If duration and slope are
cues for emotions, then listeners should be able to better
recognize the emotions which were easy to distinguish by
duration and slope, (e.g., “wonder,” “disappointment,” “asking
again,” and “affirmation”) than those  which are difficult to
distinguish (“postponement,” “doubt,” and “hesitation.”) The
results of this study are relevant to research on synthetic speech
and computer speech recognition. Specifically, if duration, slope
and F0 rising/falling are sufficient for listeners as cues to
emotion,  then parameters such as voice quality or loudness etc.,
may not be intrinsically important for synthesis/recognition of
these types of emotional speech.

2.  METHOD
2.1. Participants
The listeners were sixty seven female university students,  all
native speakers of Japanese.

2.2. Stimuli
The stimuli were seven kinds of “eh” extracted from the recorded
voice  of the four speakers (two males and two females) in the
previous study[1]. Each dialogue was spoken in  different
semantic contexts: “asking again,” “wonder,” “affirmation,”
“postponement,” “doubt,” “disappointment,” and “hesitation”
(Table 2).

2.3. Procedure

The stimuli were presented two times (3s ISI). The stimuli were
randomized within each speaker and presented over loudspeaker
to the listeners. The presented order of the speakers was
counterbalanced among the listeners. Sample utterances, not
including “eh” from each of the speakers, were presented to the
listeners before the test.

 The instructions for listeners were to guess what kind of
emotions or situation they thought that the stimuli were spoken
in. They answered orally after each stimulus was presented.
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postponement

page 2355 ICPhS99          San Francisco



���������	
�������
����
�������
��������
��������

affirmation A: Was it raining last Sunday? 
                 B: Eh, it was raining cats and dogs. 

 
postponement A: Well, judges, please tell us the winner. 
                 B: OK. Eh, the winner is. 
 
wonder                 A: I'm so happy that Takanohana(Sumo wrestler) won the victory, yesterday. 
                   B: Eh!? I didn’t know that. 

 
doubt                 A: (pointing at spaghetti with thick black sauce) I love this very much. 
                 B: (feeling unpleasant) Eh? 

 
disappointment A: Oh, your name isn’t on that list. You failed the entrance examination. 
                 B: Eh. 

 
asking again A: There are two chickens in the yard. 
                                                (niwaniwaniwaniwatorigairu : a tongue twister) 
                 B: Eh? What did you say? 
 
hesitation A: Let’s go together. 
                 B: (hesitating) Eh, it is difficult for me to decide right now.

���������	�

The results indicate that Japanese listeners were generally able to
correctly recognize the emotions out-of- context from which the
stimuli were spoken: “affirmation” 87.69%,  “postponement”
81.72%, “wonder” 70.15%, “doubt”67.16%, “disappointment”
61.94%, “asking again”  60.82%, and

“hesitation” 8.58% (Table 3). Since the tendency was similar
among the four speakers, the responses were averaged across
speakers. Interspeaker differences are discussed later. A chi-test
indicated that for all the “eh”s except “hesitation”, the correct
responses were significantly greater than the incorrect responses.

responses
affirmation

postpone 
       ment wonder doubt

disappoint 
         ment

asking
again hesitation others total

affirmation 235 0 0 0 2 2 1 28 268
87.69 0.00 0.00 0.00 0.75 0.75 0.37 10.45 100

postponement 1 219 1 3 0 1 31 12 268
0.37 81.72 0.37 1.12 0.00 0.37 11.57 4.48 100

wonder 0 2 188 22 2 31 9 14 268
0.00 0.75 70.15 8.21 0.75 11.57 3.36 5.22 100

doubt 0 0 45 180 3 10 13 17 268
0.00 0.00 16.79 67.16 1.12 3.73 4.85 6.34 100

disappointment 54 2 0 12 166 0 5 29 268
20.15 0.75 0.00 4.48 61.94 0.00 1.87 10.82 100

asking again 0 3 68 11 0 163 0 23 268
0.00 1.12 25.37 4.10 0.00 60.82 0.00 8.58 100

hesitation 9 48 10 137 22 2 23 17 268
3.36 17.91 3.73 51.12 8.21 0.75 8.58 6.34 100

stimuli

Table 3. Responses (percent correct) ; sum of the responses for four speakers.
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As expected, responses were confused among the emotions
which were difficult to distinguish by either duration and slope
(“postponement,” “doubt,” and “hesitation,”)  or by the F0 rise or
fall. In this discussion, the emotions that are difficult to
distinguish by duration and slope are referred to as belonging to
the “difficult group”; those that have the same rising or falling F0
are referred as belonging to the same “rising group” or “falling
group.”

 Table 3 also shows the listeners responses which were not
consistent with the original context. For “postponement eh,”
listeners heard significantly more  ‘hesitation’ responses than
others. Notice that these both belong to the “difficult group.” For
“wonder eh,” listeners heard significantly more  ‘asking again’
responses than others. Notice that these both belong to the “rising
group.” However, there were no significant differences between
‘asking again’ and ‘doubt’ responses. In this group, ‘doubt’ was
the emotion heard most often by listeners, other than ‘hesitation.’
Notice that these both belong to the “difficult group.” For “doubt
eh,” listeners heard significantly more ‘wonder’ responses than
others. These both belong to the “rising group.” For
“disappointment eh,” listeners heard significantly more
‘affirmation’ responses than others. These both belong to the
“falling group.”  For “asking again eh,” listeners heard
significantly more ‘wonder’ responses than others. These both
belong to the “rising group.” In this group, ‘doubt’ responses
were heard by listeners more often than any other emotions, other
than ‘postponement’ responses. These both belong to the “rising
group.”

4.  DISCUSSION
All the emotions except hesitation had a high percent of correct
answers. Responses which were not consistent with the original
context can be accounted for by their F0 contour characteristics,
especially by duration and slope. These results suggest that F0
contours have sufficient information for listeners to be able to
recognize emotions without dialogue context.

Although the tendency was similar among the four speakers,
there were some anomalies. For “wonder eh,” listeners heard
each of the four speakers except M2 correctly. For M2, however,
listeners heard an equal number of ‘asking again’ and ‘wonder’
responses. The F0 contour in figure 1 shows that M2’s “wonder”
is as short in duration as “asking again.” Also, M1’s “hesitation”
did not have pitch falling at the end of the utterance as the others
did, which may have contributed to 64% of the listeners
responding to it as ‘postpone.’

It seems even the anomalies can be understood in terms of
F0 characteristics. However, some emotions, such as
“postponement” and “doubt” could not be distinguished by slope
and duration. This suggests  other cues may also be important for
the identification of emotion.

In order to investigate the importance of F0 contours as a
cue to emotions, further research is needed. In order to control for
loudness and voice quality, and to vary duration and slope of the
F0 contour systematically, an additional experiment is being
designed with synthetic “eh” as stimuli. To what extent can
listeners recognize emotions from only the information of the F0

contour?  Will the percentage of correct answers decrease when
the F0 contour changes in shape?

Another possibility is that the results of this study are
specific to the Japanese language. Since Japanese has word
contrasting pitch accents, listeners may be especially sensitive to
changes in F0. An interesting approach would be to conduct an
experiment similar to this one, but with listeners whose native
language does not have pitch accents or tonal variations.

5. CONCLUSION
Generally, Japanese listeners could recognize emotions well even
when listening to the meaningless interjection out-of-context. The
cue that listeners use for identification of emotions seems to be
the  information from the F0 contour. Research on other cues that
help listeners identify emotions is a topic for further
investigation.
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Figure 1. F0 contour for each "eh"
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