Are temporal features of voice identity influenced by jaw size?
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Anatomical properties of the articulators impact the qualitative-spectral characteristics of speech
(Fant, 1960). Here, we asked whether jaw anatomy can explain temporal dynamics of the speech
amplitude envelope, which have been shown in prior research to vary between talkers (He &
Dellwo, 2017). Two groups of adult talkers (N=7 each) with relatively short or long mandibles
(mean length group 1: 17cm, s.d.=0.5; group 2: 18.5cm, s.d.=0.4cm) produced consonant-vowel
(CV) repetitions for at least five seconds at a comfortable and maximum speech rate. CV
combinations consisted of a labial consonant and the back vowel /a/ (/ma/, /ba/, /fa/) to ensure a
reasonable degree of mandibular movement. Electromagnetic articulography (EMA) was used to
record jaw movements during mouth opening and closure. Articulatory kinematics and the speech
amplitude envelope were analyzed within a time window of four seconds starting at production
onset. Results showed that talkers with shorter mandibles produced syllables at a significantly
higher rate than those with longer mandibles in the fast speech condition, while no differences were
found between groups for the comfortable speech rate. Reconstruction of jaw kinematics revealed
that talkers with longer mandibles needed considerably more time to raise their mandibles (mouth
closure), which resulted in a significantly longer amplitude fall time. These findings suggest that the
jaw anatomy influences the syllabic and supra-segmental timing of speech. Further analyses are
required to determine whether motor control changes after reaching an articulatory target, but it
seems likely that raising the mandible is affected by other factors such as its resonant frequency in
fast speech (cf. He & Dellwo, 2017). Knowledge about anatomical properties encoded in the speech
signal is relevant in explaining speaker-specific timing characteristics but may also play a role in
understanding how segmental timing evolved in the world's languages (cf. Blasi et al., 2019).
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