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Vocal Characteristics and Differences in Gender and Voice Classification among Classical Singers
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ABSTRACT

This study attempted to investigate vocal characteristics and differences in gender and voice classification among classical

singers. Twenty-three female singers (M

= 231 yrs, SD = 3.6 yrs, average 6.3 yrs singing experience, all classified as

sopranos) and twenty male singers (M = 25.2 yrs, SD= 3.6 yrs, average 6. 3 yrs singing experience, 8 tenors, 12 baritones)
were recruited to participate in the present study. Speaking fundamental frequency (F0), closed quotient (CQ), MPT (Maximum
Phonation Time), breathing types, maximum inspiratory pressure (MIP), maximum expiratory pressure (MEP), and singers'

formants were measured. In addition, vibratory patterns were observed using stroboscopy. Sfo,

singing CQ, breathing types,

formant frequency in singers' formants, MIP, MEP, and MPT were significantly different from gender to gender. Generally,
singers' formants were observed in male singers and also the pattern of singers' formants was different between tenors and
baritones. Lower singing CQ values were observed than speaking CQ values in the female singers (p<.001). Furthermore, MEP,
MIP, and singing CQ were significantly lower for female singers than for males singers (P<.001). MPT and speaking FO,
however, were not significantly different between tenors and baritones.

Keywords: Singer, voice classification, closed guotient, respiration method, singer's formant
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Table 1. Demographic information for the participants
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Figure 1. EGG band for measuring the closed quotient
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Figure 2. Pitch gliding-up with /a/ vowel from A2 to A4
(two-octave)
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Figure 3. Inspirometer measures for breathing patterns
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Figure 4. Spirovis for measuring the maximum inspiratory

and expiratory pressure
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Figure 4. Habitual speaking fundamental frequency (Sfo) for

sopranos, tenors, and baritones
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Figure 5. Closed quotients for sopranos, tenors, and baritones

diels=

during speaking

oVF gt Bzt vl ER T B S

7O

| —

B0
%
40

30

2

SE 2 S[RS diel &
a9 6. axete 3 HUS vl Ee 2 A AdHEE
Figure 6. Closed quotients for sopranos, tenors and baritones

during singing
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Figure 7. Closed quotients of sopranos in speaking versus singing
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Figure 9. Breathing patterns for soprano singers
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Figure 11. Breathing patterns for baritone singers
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Figure 2. Maximum inspiratory pressure (MIP) for soprano,

tenor and baritone singers
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Figure 14. The example of a soprano without singers formant (weak
formant frequencies in the LPC spectrum and narrow band spectrogram)
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Figure 15. The example of a soprano with singers formant
(Formant frequencies were shown in the LPC spectrum and
narrow-band spectrogram around 3100Hz)
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Figure 16.The example of a tenor with singers formant
(strong formant frequencies in the LPC spectrum and
narrow-band spectrogram around 2700-3700Hz).
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Figure 17. The example of a baritone with singers formant
(strong formant frequencies in the LPC spectrum and
narrow-band spectrogram around 2500-3500Hz)
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