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Statistical analysis of Mel-Frequency Cepstrum Coefficients on emotional speech
Tsuyoshi Moriyama ' and Miho Shigeru™

Voice timbre is often parameterized and characterized by analyzing Mel-Frequency Cepstrum
Coefficients (MFCC). Human voice changes its timbre when conveying paralinguistic
information such as emotions. This paper shows the result of principal component analysis
(PCA) on a set of temporal sequences of MFCC that are computed from utterances that a
single male speaker uttered a word /nama/ with each of 47 emotions. The scatter plot of
emotions over the principal component axes indicated that the first principal component
(with over 30% of contribution ratio) was the axis for the breathiness of voice, where emotions
such as “fear”, “longing”, and “haste” had positive and large loadings, whereas those such as
“disgust”, “hate”, and “indignation” negative and large loadings. The result also showed that
whether the phonemes of interest took the role of accent nuclei affected the variation of the
voice timbre due to the emotions contained.
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