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While in adulthood, anatomical stabilisation and refined articulatory control lead to a relative
stability of vowel targets, although effects related to sex, speaking style, and individual identity
remain robust (Hillenbrand et al., 1995), vowels undergo systematic modifications with ageing
such as a centralisation of the vowel space, a reduction of overall vowel space area, and an
increase in within-speaker variability (Benjamin, 1981; Torre & Barlow, 2009). These eftects,
however, are not uniformly distributed across vowels. High vowels appear particularly sensitive
to age-related effects, especially in their dynamic properties, including formant trajectories and
temporal stability (Albuquerque et al., 2014; Reubold, Harrington, & Kleber, 2010). The
purpose of this study is to test age classification using machine learning methods for under-
resourced languages (Besacier et al., 2014) to understand if acoustic measurements of vowels
alone can enable age classification, and reveal the existence of specific patterns in age-related
vowel production in Taravo Corsican, an under-resourced Italo-romance variety spoken in the
south of Corsica we examined the possibility of performing machine learning classification on
spontaneous speech data.

The classification was tested on an exerpt of the O’Sa corpus (unpublished) which is constituted
of 50 hours of Taravo Corsican spontaneous speech data. The audios used for this study was
selected based on the presence of external noise and the clarity of the audio. The selected
speaker allowed us to form two groups: a first group of “young” speakers aged from 30 to 52
years old, and a second group of “old” speakers aged from 68 to 78 years old. Both groups were
constituted of one woman and two men, all natives of the dialect with both parents being also
native of this dialect to avoid possible contact with other dialects of the island. The methodology
used for the analysis consisted of three steps, each corresponding to a specific part of the
analysis. The first step was the optimization of the audio files. For this we used WebMaus
(Kisler et al., 2017) for segmentation and alignment and used the Italian settings. With the
Webmaus alignment we then worked on the TextGrids for further optimization using the
TextGridTools (Buschmeier and Wtodarczak, 2013) package in python. Through a combined
method using, Parselmouth (Jadoul et al. 2018) we extracted acoustic measurements such
segment duration, formant values and MFCCs values, before realizing the classification using
supervised classification using Random Forest (Breiman 2001), SMOTE (synthetic minority
over-sampling) (Chawla et al 2002) to manage imbalance, and Leave-One-Speaker-Out cross
validation to control for speaker identity.

This analysis showed that overall classification (43.3% accuracy) was limited by high speaker-
specific variation and the small data sample. However, specific vowel models revealed that
accuracy differed following the vowel (/i/ reached a 55.6% accuracy for 44,6% for /u/ and 32,3%
for /a/ a 32.3%. However, despite its relatively higher accuracy, /i/ showed no difference for
F1/F2 at midpoint while /a/ and /u/ presented clear differences. However dynamic formant
trajectories (figures 1, 2 and 3) revealed vowel specific age patterns, with young speakers
displaying a more dynamic movement. But despite the acoustic differences, classification
remained limited (p= 0.002) indicating that in the case of Taravo Corsican speaker specific
features dominates age effect. Improvement in the methodology are required in order to
understand how to make classification possible for under-resourced languages and understand
the methodological requirements, which in this case requires a higher number of speakers to
bypass speaker specific influence.
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Fig 3: /u/ dynamic formant trajectory
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