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Testing Modality-Generality and Valence Models using Representational Similarity Analysis

Hyeonjung Kim' - Jongwan Kim?"

Abstract

Among the discussions on affective representation, the first is to explain the affective representation in the dimensions,
and the second is to explain the affective representation according to the modality. In previous studies, to explain affective
representation, valence models (signed valence, unsigned valence) and Modality-generality models (modality-general,
modality-specific) were presented. In this study, we compared models presented in the previous study using the recently
published ASMR to confirm which models explain affective representation well. The data used in this study were behavioral
rating values collected by Kim & Kim (2022), and these were obtained for ASMR stimuli that were divided into three
affective types (negative, neutral, and positive) and two modalities (auditory and audiovisual). Then, a multidimensional
scaling, a representational similarity analysis with a two-way repeated measures ANOVA, and a multiple regression analysis
with a two-way repeated measures ANOVA were performed. The results revealed that signed valence and modality-general
distinguished between affective types of stimuli better than unsigned valence and modality-specific. Similar to the results
of multidimensional scaling, the results of a representational similarity analysis and a multiple regression also showed that
the signed valence and modality-general significantly explained affective representation better than the unsigned valence and
the modality-specific. These results suggest that the model in which positive and negative are located at the opposite ends
of the one dimension explains the affective representation of ASMR well, and that the affective representation was consistent
regardless of modality.
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Table 1. Design matrix of ASMR videos
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(1) Signed valence hypotheses

2) Modality- 3) Interaction

4) Independent modality-specific

Condition 1) Modality general modality-specific 4-1) lndepepdent agditory 4-1) lndepepdent al.ldiovisual
modality-specific modality-specific
Negative 1 -1 -1 -1 0
Auditory Neutral 1 0 0 0 0
Positive 1 1 1 1 0
Negative -1 -1 1 0 -1
Audiovisual ~ Neutral -1 0 0 0 0
Positive -1 1 -1 0 1
(2) Unsigned valence hypotheses
. . 4) Independent modality-specific
Condition 1) Modality 2) Modality-3) Interacftlon : 4-1) Independent auditory 4-1) Independent audiovisual
general modality-specific i ; ! .
modality-specific modality-specific
Negative 1 1 1 1 0
Auditory Neutral 1 -2 -2 -2 0
Positive 1 1 1 1 0
Negative -1 1 -1 0 1
Audiovisual ~ Neutral -1 -2 2 0 -2
Positive -1 1 -1 0 1
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Fig. 1. lllustration of affective representation on hypothetical models. All X axes indicated modality and each y axis indicated signed
valence and unsigned valence in Panel A and B. In one panel, each matrix represented modality-general, interaction
modality-specific, independent auditory modality-specific, and independent audiovisual modality-specific based on
valence model according to the design matrix (Table 1). Circles indicated auditory ASMR videos, and triangle
indicated audiovisual ASMR videos. Red, black, and blue colors indicated each positive, neutral, and negative
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A
.I Desi atri Stimuli by stimuli Stimuli by stimuli Stimuli by stimuli
} ea skl Euclidean distance matrix Similarity matrix of model Correlation matrix of model
Maximum
Stimuli B istance —p =y
1 J
I
Repeat for all models
One participant Stimuli by stimuli
2) Correlation matrix Correlation matrix of model
Stimuli ——— ““
1 |
¥
Repeat for all participants
B
Spearman correlation Participants and models by participants and models Models
Correlation matrix
!_1_\
Participants
I L Participants
Models -[
Participants Models .
Signed/Unsigned Medels
Regression coefficient

One participant data Medality-general modallty spe:lf: modallty speclﬁc

I o I+ﬁle+£xl o

Fig. 2. lllustration of RSA and multiple regression procedure. Panel A illustrates procedure for correlation analysis between stimuli
based on two conceptual valence models and three modality-general models. After calculating the Euclidean distances between
stimuli based on the design matrix (Table 1), the dissimilarity matrix was converted into a similarity matrix by subtracting dissimilarity
matrix from the maximum value in the matrix. This procedure was repeated for six models of two valence models by three
modality-general models. Panel B illustrates procedure for RSA. Correlation values which were placed in the triangle under diagonal
line of each matrix for 33 participants and six models were extracted as vectors separately. Then Spearman correlations were
calculated between vectors of 33 participants’ correlation values and six models’ correlation values between stimuli. By correlation
analysis, 39x39 correlation matrix whose rows and columns represented 33 participants and six models was obtained. Green
part of correlation matrix represented only Spearman correlation coefficients between participants and models, and these were
extracted from the matrix to use a dataset for 2-way repeated measures ANOVA. Panel C illustrates procedure for multiple
regression procedure. After obtaining correlation values in the same procedure as RSA, then multiple regressions to vectors of
one participant’ correlation values were calculated by using three models’ correlation values between stimuli. It's repeated each
valence model and all 33 participants. By multiple regression, 33x6 matrix whose rows and columns represented 33 participants
and six models’ regression coefficients was obtained as in a green matrix, submitted to 2-way repeated measures ANOVA
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Fig. 3. 5-dimensional rotated multidimensional scaling solutions. All X axes indicated modality and each y axis of Panels A, B,
C, and D represented modality-general, interaction modality-specific, independent auditory modality-specific, and independent
audiovisual modality-specific based on signed valence according to the design matrix (Table 1). ‘r' indicated a Pearson correlation
coefficients between design matrix values and rotated MDS solutions. Circles indicated auditory ASMR videos, and triangle
indicated audiovisual ASMR videos. Red, black, and blue colors indicated each positive, neutral, and negative
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Fig. 4. 5-dimensional rotated multidimensional scaling solutions. All X axes indicated modality and each y axis of Panels A, B,
C, and D represented modality-general, interaction modality-specific, independent auditory modality-specific, and independent
audiovisual modality-specific based on unsigned valence according to the design matrix (Table 1). ' indicated a Pearson correlation
coefficients between design matrix values and rotated MDS solutions. Circles indicated auditory ASMR videos, and triangle
indicated audiovisual ASMR videos. Red, black, and blue colors indicated each positive, neutral, and negative
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