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This study explores different models of integrating the information relative to fricative perception contained in 

fricative-vowel (FV) syllables. A set of syllables formed by the fricatives /f, $, s, &, x/ with vowels /a, e, i, o, u/, 

was acoustically and perceptually analysed. 21 listeners identified the fricative present in: 1) The isolated 

fricative noise; 2) The fricative noise + 100 ms of the following vocalic portion. Identification of fricatives was 

significantly better in condition 2 than in condition 1 (86% vs. 63%). Two hypothesis were considered: a) The 

two segments (fricative and vocalic portion) are evaluated separately and later combined in a single percept; b) 

Both cues are evaluated jointly. A Quadratic Discriminant function (QDA) was used to take into account 

contextual effects with different acoustic characterizations (LPC cepstral, FFT cepstral, FFT mel ceptral, mel 

filters and linear filters). QDA allows us to estimate both separately and jointly the amount of fricative 

information contained in the F and V segments as the a posteriori probability of pertenence to each of the 5 

fricative classes. If Pi(F) represents the amount of information relative to the fricative i in the fricative noise; 

Pi(V) represents the i fricative information of the vocalic portion; P(i) represents the a posteriori probability of 

pertenence of the FV segment to class i, then: 

a) If both the F and V segments are evaluated separately, we have two choice functions: 

 1) OR function: P(i)=Pi(F)+Pi(V)-Pi(F)Pi(V). P(i) would represent the probability of a particular 

fricative i being determined by either the F or V segments. This corresponds to the perceptual hypothesis 

predicting that only one of the segments determines the identity of the fricative [1]. 

 2) AND function: P(i)=Pi(F)Pi(V). P(i) would represent the probability of fricative i being determined 

by both segments. This is in accordance with hypothesis predicting that a decision is made taking into account 

both cues, coarticulatory information playing an important role [2, 3]. 

b) If both cues are processed as a unitary representation, the whole FV segment should constitute the basis for 

determining P(i). This can be done by training the QDA with the whole FV segment. 

Both the classification scores and the correlation between P(i) and the results obtained by listeners were 

computed for each of the three possibilities, and used as indexes of the perceptual validity of the aforementioned 

hypothesis. The results show the inadequacy of models that consider the separate evaluation of cues to achieve a 

final percept. Nevertheless the computational models were unable to extract the same benefits obtained by 

listeners when the vocalic part is included in the stimuli. An explanation of the perceptual results might be based 

on some unknown interaction between both segments at the auditory level [4]. 
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