
 

I. INTRODUCTION 

In music performance emotional expressivity is essential. Given the metrical and melodical constraints of a musical 

composition, it is a relevant question how a vocal artist conveys emotional information in performing vocal music. 

A central instrument to evoke the subtle shadings of emotion is the human voice. In fact, singers are often judged in 

terms of their ability to produce the emotional modulation of their vocal performance that is considered appropriate 

to nature of the emotion to be portrayed. Previous investigations have focused on various performance aspects such 

as tempo, intensity, aperiodicity, pauses, and formants [1]. Laukkanen and associates [2] also studied contributions 

of the voice source to emotional expressivity in three Finnish speaker voices. Here we report a case study, in which 

we examine changes of glottal parameters and their effects on acoustic parameters related to spectral slope in 

examples sung by an internationally touring tenor soloist expressing different emotions. 
 

II. METHODS 
The singer volunteered to perform a set of examples in eleven different emotional colours, using a standard 

nonsense sentence and sustained vowel /a/. These performances were analysed with respect to long-term-average 

spectrum and glottal voice source properties, which were derived from the audio signal by means of inverse filtering 

using the custom made Decap software (Svante Granqvist, KTH). MFDR, pulse amplitude, closed quotient and 

normalized amplitude quotient were examined in terms of their deviations from the values in Neutral.   

 

III. RESULTS 

We present examples of the major results of the study. As to the acoustic parameters measuring different aspects of 

the LTAS, we used five types of singing samples as observations and computed a repeated measures ANOVA over 

the eleven emotions. The results showed strongly significant emotion effects for Alpha ratio, Hammarberg index, 

Proportion energy below 500Hz, Proportion energy below 1000Hz, Spectral flatness, Spectral centroid. All of these 

parameters are highly correlated and thus showed consistent findings. Systematic examination of the means showed 

that sadness had the steepest spectral slope and Anger and Contempt the flattest. The significant results are most 

likely due to this strong difference. The other emotions had spectral slope values that were on a comparable level. 

The fine-grained analysis of glottal voice source properties confirmed that Sadness and Anger are diametrically 

different showing the lowest and highest MFDR values, respectively. Sadness and Tender were also highest in both 

H1-H2 and in NAQ, suggesting that they were produced with a low degree of glottal adduction while Anger 

assumed the opposite extreme in Naq.  

 

IV. DISCUSSION AND CONCLUSIONS 

The investigation showed strongly significant emotion effects for all measured spectrum characteristics. The MFDR 

differences between Sadness and Tender on the one hand and Anger and Arousal on the other suggest subglottal 

pressure differences. The singer also seemed to use glottal adduction as an expressive tool, increasing it for Anger 

and Arousal and lowering it in Sadness and Tenderness. The method used appears promising, suggesting that the 

experiment should be repeated with several singers.  
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