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Abstract (max 300 words)
Forensic speaker discriminant studies aim to determine features and combinations of features that
can differentiate speakers from one another. Formant analysis has previously figured in such studies
(Cao & Dellwo, 2019; Jessen, 2008; Nolan F., 1983; Rose, 2002). The current work takes formant
analysis further by adding spectral moments to formant centre frequency values, - which have been
the mainstay of much previous research to increase the discriminant power of formants (Nittrouer,
1995, Forrest et al.,1988). The study has centred round value of four primary spectral moments,
each concerning the distribution of within-formant energy: centre of gravity, standard deviation of
the energy variance across the spectrum, skewness, and kurtosis.
Forty-five female Marwari monolinguals from the Bikaner district (India) were recruited. The
recordings were collected from spontaneous and non-spontaneous speech and focused on 8 different
vowels. Three types of data were collected; (i) a list of 80 words (10 tokens per vowel) that the
participants were asked to read aloud; (ii) a picture description task; (iii)free conversation where
two participants were paired up and asked to have a natural conversation on a topic of their choice
or from a provided list. Marwari language was used as a testbed and in theory the analysis could be
carried out with any other language.
Spectral moments were extracted with the help of a Praat script. An ANOVA conducted in R
showed significant vowel differences.. Table 1 summarises the discriminant analysis results and the
classification rates of the individual features for the wordlist and story data. All investigated spectral
measures increased the classification rates by a minimum factor of 2.5, suggesting that spectral
moments carry valuable speaker-specific information. While the results show a clear pattern, the
exact relationship between spectral moments and human vocal tract needs further exploration.
Acoustic
Measures
F1+F2+F3+F4
COG: F1-F4
SD F1-F4
Kurtosis F1-F4
Skewness F1-F4

Wordlist
Classification
Times above
Rate
chance
15%
6.5 times
15%
6.5 times
9%
3.5 times
8%
3 times
7%
3 times

Story
Classification
Times above
Rate
chance
11%
4.5 times
12%
5 times
9%
3.5 times
9%
3.5 times
7%
2.5 times

Table 1 Discriminant Analysis of Spectral Moments and Centre Formant Frequencies for Wordlist and Story Data
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