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Introduction 
Nasal segments have been shown to exhibit relatively high levels of speaker specificity across 
numerous languages including Standard Dutch (Smorenburg & Heeren, 2021), Japanese (Amino 
& Arai, 2009), Standard Southern British English and Leeds English (Kavanagh, 2012), as well 
as Spanish and Catalan (Gavalda & Cicres, 2025). The present study investigates whether the 
phoneme inventory influences the extent of speaker-specific variation by examining the degree 
of speaker specificity in the alveolar nasal /n/ across languages with considerably different nasal 
inventories. We compare Abkhaz, whose phoneme inventory includes two nasals /n/ and /m/, 
with Tamil, which has six (/n, m, n̪, ɲ, ɳ, ŋ/). We hypothesise that speakers of languages with few 
nasal contrasts may have greater freedom for individual variation, being that they are less 
constrained by the need to preserve a large number of linguistic contrasts, in this case along the 
place of articulation dimension. As nasal place contrasts are cued acoustically by spectral 
properties arising from vocal-tract filtering and antiresonance structure (Stevens, 2000), the 
analysis focuses on acoustic measures which may encode both phonological and speaker-specific 
information. 

Methods 
Speech data for this study come from the Mozilla Common Voice corpus (Ardila et al., 2020) 
version 17, with corresponding time-aligned TextGrids from the VoxCommunis Corpus (Ahn & 
Chodroff, 2022; Zhang et al., 2025a; Zhang et al., 2025b). Grapheme-to-phoneme conversion was 
implemented using the XPF Corpus for Abkhaz (Cohen Priva et al., 2021) and Epitran for Tamil 
(Mortensen et al., 2018). For each language, 200 speakers with at least 10 tokens of /n/ were 
chosen at random from the broader corpus. The following acoustic properties were then 
measured in hertz from the middle 20 ms of each /n/ segment following multitaper spectral 
analysis (Shadle et al., 2012; Chodroff & Wilson, 2014): centre of gravity (COG), spectral 
standard deviation (SD) (square root of spectral variance) and the spectral minimum between the 
estimated F1 and F2 values, representing the first anti-formant (Stevens, 2000; Kavanagh, 2012; 
Gavalda & Cicres, 2025). F1 and F2 of the nasal were estimated using Praat with the utterance-
specific parameters for formant extraction based on the mean f0 of the inputted utterance. The 
Jensen-Shannon divergence (JSD) was then calculated (Lin, 1991) between each pair of speaker 
distributions for each measure. JSD provides a symmetric distance metric between two 
distributions, with higher JSD values representing greater distance between the distributions, and 
therefore higher speaker specificity. 

Results and Discussion 
For all three acoustic properties (COG, SD, spectral minimum), a linear mixed effects model was 
fitted to predict JSD, with the fixed effect of language and a random by-speaker intercept. The 
preliminary results show that, contrary to expectations, the JSD values were significantly higher 
for Tamil than for Abkhaz across all three acoustic properties, with the most marked difference 
being JSD for COG (see Figure 1). The Tamil data also showed higher variance for all JSD 
measures, as indicated by the standard deviations. These findings suggest that languages differ in 
speaker specificity for nasal segments, but phoneme inventory size may not reliably predict this 
variation, at least along these dimensions. Next steps for this project include further investigation 
into establishing relevant acoustic dimensions for place of articulation contrasts, and analysis of  
further spectral measures such as amplitude measures. further spectral measures such as amplitude measures. 
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Figure 1. Violin and boxplots showing the Jensen-Shannon divergence values for a) centre of 
gravity,b) spectral standard deviation, and c) spectral minimum for Abkhaz and Tamil. 
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