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Comparison Between Core Affect Dimensional Structures of Different Ages using
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Abstract

Previous emotion studies employing facial expressions have focused on the differences between age groups for
each of the emotion categories. Instead, Kim (2021) has compared representations of facial expressions in the
lower-dimensional emotion space. However, he reported descriptive comparisons without statistical significance
testing. This research used representational similarity analysis (Kriegeskorte et al., 2008) to directly compare
empirical datasets from young, middle-aged, and old groups and conceptual models. In addition, individual
differences multidimensional scaling (Carroll & Chang, 1970) was conducted to explore individual weights on the
emotional dimensions for each age group. The results revealed that the old group was the least similar to the other
age groups in the empirical datasets and the valence model. In addition, the arousal dimension was the least
weighted for the old group compared to the other groups. This study directly tested the differences between the

three age groups in terms of empirical datasets, conceptual models, and weights on the emotion dimensions.
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Table 1. Design matrix of six emotions

Emotion Valence Arousal Motivation
Angry -1 1 1
Disgusted -1 0 -1
Fearful -1 1 -1
Happy 1 1 0
Neutral 0 -1 0
Sad -1 -1 0
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Fig. 1. Similarity matrices from young, middle-aged, and old
age groups based on reaction time data (top panel) and distance
matrices from emotion models (bottom panel). V=valence-only,

A=arousal-only, M=motivation-only, VA=valence-arousal, and
VAM=valence-arousal-motivation model
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Fig. 2. Representational similarity analysis (RSA) procedure. The
off-diagonal elements of the similarity matrices including diagonal
values were extracted and then vectorized. The two vectors
were Spearman-correlated, yielding RSA measures. A=Angry,
D=Disgusted, F=Fearful, H=Happy, N=Neutral, S=Sad
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Fig. 3. Group RSA results. Young=young age group,
Middle=middle-aged group, Old=old age group, V=valence-only,
A=arousal-only, M=motivation-only, VA=valence-arousal, and

VAM=valence-arousal-motivation model
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