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Abstract (max 300 words) 

Phonetic research on speaker-specific information assumes that idiosyncratic characteristics 

are reflected in the physical properties of speech sounds (He & Dellwo, 2014) and can be 

exploited by listeners, and through the extraction of acoustic cues (Dellwo et al., 2007). 

Investigating fricative sounds, studies found considerable inter speaker variation, suggesting 

their further exploration (Gordon et al., 2002; C. Kavanagh, 2011; C. M. Kavanagh, 2012; 

Narayanan et al., 1995; Schindler & Draxler, 2013; Silbert & de Jong, 2008). 
 

On the example of the Russian fricatives /f/, /s/, /S/, /v/, /z/, /Z/, /sj/, /Sj/, produced by 

58 native speakers of Russian, the current study explores the question of how much speaker-

specific information is carried by noise sounds. First, we identify gender-specific acoustic 

properties. Second, we zoom into the individual level. To do so, acoustic speech features, 

such as temporal, spectral, and harmonicity measurements and 13 Mel Frequency Cepstral 

Coefficients (MFCCs) are extracted. The statistical mean, median, and standard deviation are 

also computed. 
 

Applying various statistical and machine learning methods (such as decision-tree 

based algorithms), the following overall patterns are detected: i) significant gender and 

individual differences are to a certain degree sound and cue specific, with alveolar fricatives 

carrying the most idiosyncratic differences; ii) speakers differ significantly in their 

productions and variability, with female speaker producing higher spectral energy as well as 

more variation across the production of the same token; iii) females produce less distance 

between, for instance fricative categories /f/ and /s/, but a greater distance between /s/ and 

/S/; iv) applying machine learning models, speakers gender can be identified by acoustic cues 

with high accuracy for acoustic speech feature and MFCCs. 
 

Besides its academic contribution, the investigation enhances our understanding of the 

distribution of linguistic and speaker idiosyncratic information, which contributes to the 

development of Automatic Speech Recognition (ASR) systems and the assessment of the 

impact of individual variation in linguistic research. 
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