






 
 

Figure 4: Consonant laryngealization rates across subjects. 

 

 

Regarding the degree of variation in the rates across 

subjects, a greater variation in the production of 

laryngealization was found for vowel segments, as shown in 

these figures: a range from 5 to 24 % for vowels (p < 0.001) 
and from 0.3 to 4 % for consonants (p < 0.001). 

Considering the general frequency of laryngealization 

(TOTAL-L) across subjects, a range from 3% to 14% was 
observed (p < 0.001). See Figure 5. 

 

 

 
 

Figure 5: General laryngealization rates across subjects. 

 

 

Table 1 shows the intra-gender pairs that were significant 

or marginally significant for vowel laryngealization rate. In 

this condition, 10 pairs of subjects were distinct, three intra-

gender and seven across gender (M3/F4; F4/M5; F4/M1; 
F4/M4; F4/M2; F2/M4; M4/F1).  

The incidence of the phenomenon in consonant segments 

was considerably less effective for differentiating the 

speakers. Only two inter-gender pairs were significant or 
marginally significant (F1/M4; F4/M4). 

In contrast, when general laryngealization rates are used 

instead 16 pairs of subjects were statistically significant or 

marginally significant. Five intra-gender pairs, as shown in 

Table 2 for TOTAL-L, and eleven across-gender pairs 

(F4/M3; F4/M1; F4/M5; F4/M4; F4/M2; F2/M4; F1/M4; 

F1/M2; F5/M1; F5/M4; F5/M2) showed statistical 
significance. 

 Regarding vowel laryngealization rates and total 

laryngealization rates, these results show that laryngealization 

has a higher intra-gender distinction in the female group. In 

this group: two significantly different pairs were found for the 

vocalic laryngealization rates (VL) and three significantly or 

marginally significant pairs for the total laryngealization rates 

(TOTAL-L), whereas in the male group only one significant 

or marginally significant pair was found for the first 
measurement and two for the second. 

 

Table 1: Significant and marginally* significant pairs for 

vowel laryngealization rate. 

 

 

Table 2: Significant and marginally* significant combinations 

for total laryngealization rate. 

 
 

 

 

 

 

 

The results also pointed to differences of laryngealization 

rates across gender: women exhibit higher laryngealization 

rates than men for vowel laryngealization (p < 0.001) and 
consonant laryngealization (p = 0.01). 

 

4. Discussion 

Vowels exhibit the highest rates of laryngealization. Not 

only was vocalic laryngealization more frequent but it was 

also the measure that showed the greatest variation across 
subjects, which could be useful for forensic analysis. 

Based on the assumption that laryngealization is a product 

of voice production in the larynx, it is expected that its effects 

would be more evident in speech segments involving vocal 

fold vibration, the so-called "sonorant" elements. On the other 

hand, in the speech segments where vocal fold vibration does 

not occur, it is expected that these "unvoiced" elements remain 

relatively unchanged [3]. 

In this present study, the statistical analysis suggests that 

vowel laryngealization rate and total laryngealization rate may 

have implications for the forensic speaker comparison task in 

BP, especially those related to intra-gender comparison, the 

most common ones in forensic analysis. Unless one is dealing 

with a case of vocal disguise, the ability of a measure to 
distinguish between same-sex speakers seems imperative. 

According to [3], in general, an effective index for the 

speaker comparison depends on: (a) low intra-speaker 

parameter variation, and (b) high inter-speaker parameter 

variation, which provides a greater consistency in the 
comparison task. 

In order to verify the degree of intra-speaker variation for 

laryngealization rates, a new methodological design should be 
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developed in the future with recordings of the same speakers 

in two different moments, with the purpose of evaluating 

laryngealization rates as a consistent index for the forensic 
speaker comparison. 

The analysis of a single characteristic or aspect of speech 

has a reduced value if analyzed in an isolated way. That is 

why the analysis of a set of parameters is recommended for 

speaker comparison [10]. It is in this sense that the analysis of 

laryngeal events could contribute to speaker comparison 
procedures. 

In this study a difference in the occurrence of the laryngeal 

phenomenon across gender was also found. According to [4], 

the factors that contribute to the differences across gender 

concerning the rate of laryngealization may be anatomical, 
sociolinguistic or perhaps a combination of these variables. 

[4], [6] and [11] have also showed the tendency of female 

speakers to produce higher rates of laryngealization in 
American English when compared to male speakers. 

According to [12] sociocultural motivations for the 

production of laryngealization by women may vary depending 

on the types of values that each society aspires or as a result of 
intrinsic cultural aspects.  

On the other hand, [13] have stated that the difference 

observed between male and female groups may lie in the 

physiology of vocal production itself. The authors speculate 

that female speakers may not need to contract the vocal fold 

structure with as much intensity to reach the state of grouping 

or constriction as men do, because their shorter vocal fold 

length naturally contributes to deformation and thickness 
required to produce the laryngeal type of phonation. 

 

5. Conclusion 

This work has shown a significant variation in the 

occurrence of laryngealization among some speakers, and 

suggests that vowel laryngealization and total laryngealization 

rates can potentially be used as a parameter in forensic 

applications. Future investigations should evaluate the degree 

of variation of laryngealization rates intra-subject and between 

subjects, in order to verify its effectiveness for the forensic 

speaker comparison task. The results also pointed to 

differences of laryngealization rates across gender: women 

exhibit higher laryngealization rates than men, for all types of 
laryngealization rates analyzed in Brazilian Portuguese. 
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