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Some Background






Two basic approaches to labeling
emotional speech:

1. Categorical:
e Anger, Sadness, Fear, Disgust, Joy, Surprise etc.

2. Dimensional:
e Valence, Arousal, Dominance, etc.

Question:
e How do these two relate?

* |n other words — how would the same stimuli be judged
when using both methods?




Theoretical studies



Scherer (2005):

need not coincide). Even more importantly, it is difficult to differ-
entiate the aspect of intensity of feeling from bodily excitation.
Thus, extremely intensive anger 1s likely to be characterized by high
arousal whereas intense sadness may be accompanied by very low

arousal.
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Empirical studies

Based on evaluating terms for emotions



Fontaine et al., 2007

e Cowie et al 1999
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Empirical studies

Based on evaluating emotional stimuli



* Note different
orientation of axes
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To summarize:

* Theoretical descriptions appear to be quite
schematic and not clearly based on empirical
evidence

e ...and they prefer circles

e Relatively few empirical studies based on
judgement of audio/video stimuli exist
e Paradigms are different
e Results don’t always agree
e We found it very interesting to pursue this further



The present study

Disclaimer: the reviewers say it has many flaws!



Speech stimuli

e Based on three corpora of emotional speech:

1. Acted emotional speech in Hebrew
» 4 professional actors
e Portrayed emotions: Joy, Anger, Sadness and Fear.
e Sentences, words and nonsense words
e 191 stimuli
2.  Young German adults playing a multi-participant computer game
e 43 stimuli
3. Young lsraeli women in a psychotherapy session
* “empty chair” therapy
e 103 stimuli

e 337 stimuli overall

 Clearly each corpus has its limitations!
e This is not “the” definitive study



Judges:

e 20 female students aged 21-28
 No known hearing problems



Experiment was administered via
the following GUI:

Enter | START

Emotion category
@ Ang
@ Weak
Joy
Sadness © Med
Fea ) Strong
Neutral
Othe v

Utterance 1 out of

Next




Ratings were transferred to
numbers:

Arousal

Emotion Intensity
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2 Medium

3 strong




Stages in analysis of results:

1. Determine category for each stimulus
2. Perform statistics per stimuli

3. (Perform statistics per subject)




Categorical “sleight of hand”

e Question: when 20 judges perform categorical
judgment of a given stimulus, choosing between 5
emotions, how do we set a threshold for deciding
what category this stimulus “truly” belongs to?

e Our answer: binomial calculation

* The probability of 8 or more judges deciding on the
same category by chance: 0.03

e Only 309 of the 337 stimuli had a 8 or more judgments
in the same category

e Only these stimuli were retained



Results -
analyzed per
stimulus

N=309
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Arousal

All vs Hebrew acted only:
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Arousal
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Arousal

All vs German:
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Average rating vs. intensity of

emotion:,
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Discussion

* Clearly, results depend to a certain extent on the type
of data

e Acted data appears to give the most concentrated
“clouds”

 There appears a certain bias towards low activation

e This is most marked in the neutral category, which is not
located at the origin, but centered at negative activation

e Only the truly empirical studies (ours and others) found this

* The relationship between emotional intensity and the
centroid in dimensional space is interesting and has not
been remarked upon previously



Outlook

* This type of experiment should be repeated across
more types of data, languages and cultures

* |t appears quite important to take a closer look at
empirical results vs. the theoretical studies



Thank you!

 And don’t forget that there are further results —
analysis by listener (N=20) in the written paper
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