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Abstract. In affective computing an accurate emotion recognition process
requires a reliable emotion elicitation method. One of the arising questions while
inducing emotions for computer-based emotional applications is age group
differences. In the present study, we investigate the effect of emotion elicitation
on various age groups. Emotion elicitation was conducted using standardized
movie clips representing five basic emotions: amusement, sadness, anger, dis-
gust and fear. Each emotion was elicited by three different clips. The different
clips are individually rated and the subjective choice of the most relevant clip is
analyzed. The results show the influence of age on film-clip choice, the corre-
lation between age and valence/arousal rating for the chosen clips and the
differences in valence and arousal ratings in the different age groups.
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1 Introduction

Affective computing aims to numerically process and identify the emotional state of
humans. In Human-Computer Interaction (HCI), a correct interpretation of emotions is
indispensable to allow computers —such as “companion” systems [1] — to predict the
users’ needs and wishes and to appropriately adapt their behavior or respond to the
current emotional states of a person. An accurate emotion recognition process requires
in addition a reliable emotion elicitation method to train the classification.

For various HCI applications, how emotions can be elicited is still an essential issue
in affective computing. The induction of emotions in a standardized manner can be
realized with the help of specific stimuli. External stimuli can be standardized pictures,
for instance from the International Affective Pictures System (IAPS) [2-4], music
material [5-7] or film clips [8—10], whereas internal stimuli relate to autobiographical
events of the individual subject [11] or imagination methods [12]. Further, these stimuli
can be either presented in a passive viewing manner (pictures or film clips) or they can
be incorporated as part of the human-computer interaction.
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Emotional response to specific stimuli is characterized by various psychophysio-
logical and behavioral patterns [13]. Their measurability also depends on the individual
subjects. One of the arising questions while inducing emotions for computer-based
emotional applications is the influence of specific individual variables such as gender,
age or personality. Individual differences in the perception of various emotional stimuli
play an essential role in the further analysis and processing of emotion recognition in
affective computing studies and have been shown to have an impact on the classifi-
cation accuracies [14]. Interestingly, and to the best of the authors’ knowledge, stan-
dardized material has not been checked for the influence of age.

In the present study, we investigate the effect of emotion elicitation using movie
clips on various age groups. The choice of a specific clip as well as its rating in terms of
valence and arousal is analyzed and the results are presented for three different age
groups.

2 Materials and Methods

An individualized emotion setting for Human-Computer Interactions has been devel-
oped to -amongst others- induce various emotional states in subjects. The emotion
elicitation was conducted using standardized movie clips from Hewig et al. [8].
Compared to other elicitation methods, induction based on film clips presents some
advantages being a multichannel method, dynamic rather than static and does not need
imagination and suggestibility of the subjects. Five basic emotions are implemented
and were induced within the setting. These include: amusement, sadness, anger, disgust
and fear. Three clips of each of these basic emotions were selected and presented as one
emotion presentation. After every basic emotion induction (a set of 3 clips), the sub-
jects were asked to choose and rate the clip which evoked the strongest emotion. The
ratings (1-9) are given for valence, arousal and for the intensity of the basic emotion
itself. A total of 94 subjects participated in the experiment, recruited from the following
age groups: (1) 18-35 years (n = 35; 16 men, 19 women), (2) 36-50 years (n = 31; 13
men, 18 women), and (3) 51-65 years (n = 28; 15 men, 13 women). Recruitment was
performed through notices posted at the university for the 18- to 35-years-old age
group and through the press for the 36- to 65-years-old age groups. All the subjects
were included in the final analysis.

3 Results and Discussion

To study the effect of emotion induction on age differences, the individual feedback of
the subjects regarding the film clip choice evoking the strongest emotion and the
corresponding rating for valence and arousal is analyzed. In the following, the analysis
results are presented showing the influence of age on film clip choice, the correlation
between age and valence/arousal rating for the chosen clips and the differences in
valence and arousal ratings in the different age groups.
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3.1 Effect of Age on Film Clip Choice

The distributions of the clip choices for age group 1, age group 2 and age group 3 are
illustrated in Figs. 1, 2 and 3, respectively. For the whole sample group (N = 94), our
results show similar clip choices as suggested by Hewig et al. [8] for all 5 emotions
(Fig. 4). The choice results show also that with exception to amusement in age group 1
and in age group 3, the clip choice preferences in the different groups are the same
compared to the whole sample. The corresponding clip choice distribution is however
different.
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Fig. 3. Choice distribution in age group 3 Fig. 4. Choice distribution in N = 94

Table 1 shows the Cochrans’s Q test analysis regarding the significant differences
among the three film clips in the total sample and in the three age groups. It shows that
with exception to amusement and disgust in age group 3, the clip choice preferences in
the three age groups and in the whole sample are significant.
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Table 1. Cochran’s Q test of film clip choices in the whole sample and in the three groups

Sadness
61.87%%
17.37%*
41.10%*
12.50%%*

Amus
18.92%*
9.66%*

Fear
42.15%%
19.60%*
17.29%%
7.36*

Anger

72.60%*
34.69%*
27.16%*
12.93%*

Disgust

27.09%%*

12.74%%

12.65%%*
3.5

Total Cochran’s Q
Groupl Cochran’s Q
Group2 Cochran’s Q| 7.20%*
Group3 Cochran’s Q| 4.57

**: P <0.01; *: P <0.05

3.2 Correlation Between Age and Valence/Arousal Rating

Rating results for the valence and arousal of the chosen clips show also variations
between the different age groups. Corresponding correlation analysis on the effect of
age on the rating is presented below.

Correlation Between Age and Valence Rating: Spearman correlation analysis
between age and valence rating is presented in Table 2. The results show that there are
significant positive relationships between age and valence rating elicited by amusement
and sadness film clips. This means that the older the person is, the higher the valence
rating they give for amusement and sadness.

Table 2. Spearman correlation analysis on the influence of age on valence rating

Amus-valence | Sad-valence
Age corr. coef. | 0.282%* 0.283*
Sig. (2-tailed) |0.006 0.021

**: P < 0.01; *: P < 0.05 (2-tailed)

Anger-valence
0.044
0.676

Fear-valence
0.166
0.11

Disgust-valence
—0.145
0.163

Correlation Between Age and Arousal Rating: Spearman correlation analysis
between age and arousal rating is presented in Table 3. The results show that there are
significant positive relationships between age and arousal rating elicited by all five
emotional film clips. This means that the older the person is, the higher the arousal
rating they give for all five emotions.

Table 3. Spearman correlation analysis on the influence of age on arousal rating

Amus-arousal

Sad-arousal

Anger-arousal

Disgust-arousal

Fear-arousal

Age corr. coef.
Sig. (2-tailed)

0.237*
0.022

0.295%%*
0.004

0.429%%*
0

0.337%*
0.001

0.240*
0.02

**: P <0.01; *: P < 0.05 (2-tailed)
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3.3 Influence of Age Groups on Valence and Arousal Rating

Table 4 illustrates the rating values (1-9) given for valence and arousal regarding the
five emotional states of the chosen clips. The results are shown for the whole sample
(N =94) and for the three different age groups. Except the valence rating of disgust, the
mean values given by group 1 are always lower, while those given by group 3 are
always higher compared to the mean rating values of the whole sample.

Table 4. Mean rating values for valence and arousal of the chosen clips

All (n = 94) | Group 1 Group 2 Group 3

(n = 35) (n =31) (n = 28)
Mean | SD Mean |SD | Mean | SD Mean | SD
Amus-valence |7.56 |1.141|7.26 |0.78 |7.61 |1.334|7.89 |1.227
Sad-valence 345 |1.841(2.97 [1.272]3.19 |1.470|4.32 |2.465
Anger-valence |2.64 |2.037 (2.2 1.511/2.74 [1.999 |3.07 |2.552
Disgust-valence | 2.39 |1.885(2.57 |1.975/2.32 |1.739|2.25 |1.974
Fear-valence 2.72 |1.828|2.31 |1.451(2.65 |1.7623.32 |2.195
Amus-arousal |5.37 [2.180(4.77 |2.116|5.42 |2.433|6.07 |1.783
Sad-arousal 4.63 |2.527(3.86 |2.5574.35 |2.550(5.89 |2.006
Anger-arousal |5.57 [2.796 |4.17 |2.945|5.77 |2.348|7.11 |2.200
Disgust-arousal |5.13 |2.8144.06 |2.960|5.19 |2.600|6.39 |2.362
Fear-arousal 5.7 2.743 |4.66 |3.226|5.81 |[2.372|6.89 |1.912

All groups rated amusement with the highest mean valence. The lowest mean
valence rating was given for disgust by both group 2 and group 3, while group 1 rated
the lowest mean valence for anger followed by fear.

Further, all groups rated sadness with the lowest mean arousal. More differences are
found in the highest mean arousal ratings, being: amusement in group 1, fear in group 2
and anger in group 3. In the whole sample N = 94, the highest arousal rating was given
for fear, thus similar to the rating of group 2.

4 Conclusion

In this paper, we present the first results on the effect of emotion elicitation within
various age groups. The subjective rating results of the film clips show that the choice
preferences within the whole sample are similar to the original results obtained by
Hewig et al. [8]. Although the distribution of the film clip choices between the different
age groups is different, the film choice preferences were found to be the same. This
allows adapting those clips of Hewig et al. —originally conducted on a student sample
of 38 participants (21 females, 17 males; mean age 22.3 years, range 19 + 39 years)—
for all age groups for the induction of the five emotions (amusement, sadness, anger,
disgust, fear).
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Our correlation analysis shows significant positive relationships between age and
valence rating elicited by amusement and sadness film clips and between age and
arousal rating elicited by all five emotions. Also, descriptive rating analysis for the
valence and arousal of the chosen clips is conducted and shows variations between the
different groups.

Further statistical analysis on the correlation of arousal and valence ratings in the
different age groups as well as the analysis of emotion intensity rating is being currently
processed.
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