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Functional (quantitative) hierarchies of the features voiced/voiceless and 
front/back 

 
 

1. Phonostatistic structure of the text is determined by phonetic properties of 
the phonemes and their combinations. In many cases the markedness 
hierarchy of phonemes has conditioned character. Consonants with different 
degree of voicing and tension have different quantitative characteristics. In the 
class of labials and velars voiced and voiceless phonemes have different 
functional value. Phonostatistics allows to state functional hierarchies of 
differential features in their different combinations. In the paper the features 
of laryngeal articulation (voicing, aspiration and glottalization) and place of 
articulation (front/back) are discussed on the bases of the data of the 
languages of Caucasian and European linguistic areas. Two groups of 
regularities concerning these features are presented, one of typological and the 
other of universal character. 
    2. Phonostatistic study of the obstruents with different degrees of voicing 
and tension revealed their different functional value in the languages of 
Caucasus and Europe. Quantitative analysis of the consonant systems of 16 
languages of the Caucasus (Old and Modern Georgian, Svan, Megrelian, Laz, 
Abkhaz, Andi, Akhvakh, Botlikh, Dido, Lak, Kubach, Tabasaran, Bats, 
Chechenian, Ossetic) showed their common phonostatistic characteristics: 
functional hierarchies of phonemic series in the classes of a) stops and b) 
affricates and fricatives are different in these languages. In the class of stops 
there is the hierarchy: half-voiced /b d g/ > voiceless aspirated /p‘ t‘ k‘/ > 
glottalized /p’ t’ k’/; in the class of affricates: aspirated /c‘ č‘/ > glottalized /c’ 
č’/ > voiced /dz dž/; in the class of fricatives: voiceless /s š x/ > voiced /z ž γ/. 
The mean quantitative characteristics of the obstruents of these 16 languages 
are as follows:  
                             Stops 

 b   2.73  >  p‘  0.57  >  p’   0.18 
             d   3.95  >  t‘   1.85  >   t’   0.81 
             g   1. 69  > k‘   1.54  >  k’  1.23 
                            Affricates  
              c‘  0.72 > c’ 0.56 > dz  0.15 
              č‘  0.91 > č’  0.42 > dž  0.45 
                           Fricatives 
              s   2.77 >  z   0.77 
              š   1.49 >  ž   0.38 
              x   1.93 >  γ   0.83 
      This conditioned quantitative hierarchy is determined by the different 
degree of voicing in different classes of “Caucasian” obstruents: stops /b d g/ 
are weakly voiced and the voiced affricates /dz dž/ and fricatives /z ž γ/ have 
high degree of voicing. It can be suggested, that the systems with analogous 
phonetic properties will show similar hierarchies. 
     Functional hierarchy in languages with the same degree of voicing in the 
classes of obstruents is different from the above discussed. In most of these 



languages the markedness hierarchy voiceless>voiced is attested in all classes 
of consonants. Mean quantitative characteristics of the stops of 13 languages 
(English, Dutch, French, Spanish, Portuguese, Latin, Greek, Lithuanian, 
Russian, Ukrainian, Bulgarian, Czech, and Hungarian) illustrate this 
regularity: 

   p   2.75  >  b  1.22 
               t    6.36  >  d  3.14                      
               k   3.66  >  g  1.07 
     The same relationships are in the classes of fricatives and affricates in the 
languages of this type.  
    3. The next regularity discussed in the paper has universal character. The 
associations of the features of the place of articulation with the features 
voiced/voiceless produce reversed functional hierarchies. In all types of 
systems voiced labial is more frequent than the voiced velar, but within the 
class of voiceless phonemes the velar is more frequent then the labial. So the 
reversed hierarchies are stated: b>g and k>p. This is the general relationship 
between all kinds of voiced and voiceless phonemes (voiced phonemes with 
all degrees of voicing; tense and lax phonemes; plain, aspirated and glottalized 
phonemes). This generalization can be illustrated by mean quantitative 
characteristics of the phonemes of both “Caucasian” and “European” types: 
                Caucasian type                                               

b   2.73  > g   1. 69                                         
            k‘  1.54 >  p‘  0.57     
            k’  1.23  >  p’ 0.18 
                  European type 

b   1.22   >  g   1.07                 
            k    3.66  >  p    2.75   
     Consequently, the association of the features voiced and labial can be 
regarded as less marked than the association of voiced with velar and, on the 
other side the association of voiceless with velar is less marked than the 
association of voiceless with the labial. This generalization is in accordance 
with the distribution of the gaps in consonant systems (the gap of the system 
can be regarded as the zero point of quantitative decrease). 
 
 
   
   


