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The representation of vowels 
• Chomsky and Halle’s (1968: ch. 7) 

 

• [+sonorant]: ‘…vocal tract cavity configuration in which spontaneous 
voicing is possible.’ 

 

• [+vocalic]: ‘oral cavity in which the most radical constriction does not 
exceed that of high vowels i and u…’ 

 

• [+consonantal]: ‘radical obstruction in the midsagittal region of the 
vocal tract’, ‘obstruction must be at least as as norrow as that found in 
fricative consonants…’ 

 

• [+tense]/[+Advanced Tongue Root]: ‘…produced with a deliberate, 
accurate, maximally distinct gesture that  involves considerable 

muscular effort…’   
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The representation of vowels 
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Carr (1993: 64) 
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The representation of vowels 
 

• the aim of such a system was to capture all natural classes of sounds 
that constitute inputs of alternations 

 

• the [+/- Feature] or binary feature approaches were not interested in 
the shape of vocalic inventories 

 

• neither were they interested in the natural classes of segments that 
constitute outputs of alternations  
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The representation of vowels 
 

• Vowel reduction: vowels alternate depending on whether they are 
stressed or not 

 

• centripetal vowel reduction 

   i                   u 

  

 

 

 

 

              a   
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The representation of vowels 
  Full vowel   Reduced vowel 

 

  ph//tograph   ph//tography 

    

  phot//graphy    phot//graph 

 

  acc/u/se       acc//sation or acc//sation 

 

  m//dicine   m//dicinal 

 

  myst/i/rious           mist//ry or mist//ry 
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The representation of vowels 
   

      /i/ → // 

 

   [+syllabic]   [+syllabic] 

   [+high]     [-high] 

   [-low]          →    [-low]  /  __ 

   [-back]     [-back]   [-stress] 

   …     … 
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The representation of vowels 
 

• Vowel reduction: vowels alternate depending on whether they are 
stressed or not 

 

• centrfugal vowel reduction 

   i                   u 

  

 

                 

 

 

              a   
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The representation of vowels 
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The representation of vowels 
 

• Vowel reduction: vowels alternate depending on whether they are 
stressed or not 

 

• centrfugal vowel reduction (second type) 

   i                   u 

  

 

                 

 

 

              a   
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The representation of vowels 
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The representation of vowels 
   

      /e/ → /a/ 

 

   [+syllabic]   [+syllabic] 

   [-high]     [-high] 

   [-low]          →    [+low]  /  __ 

   [-back]     [-back]   [-stress] 

   …     … 
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The representation of vowels 
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The representation of vowels 
 

• Vowel reduction: vowels alternate depending on whether they are 
stressed or not 

 

• centrfugal and centripetal reduction in Bulgarian 

   i                   u 

  

 

                 

 

 

              a   
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The representation of vowels 
 

• in an SPE binary feature system several issues repain unaddressed 

 

• What role does the stress play? 

 

• Why are corner vowels or the shwa good output for reduction? 
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The representation of vowels 
   

      /i/ → // 

 

   [+syllabic]   [+syllabic] 

   [+high]     [-high] 

   [-low]          →    [-low]  /  __ 

   [-back]     [-back]   [+stress] 

   …     … 
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The representation of vowels 
   

      // → /i/ 

 

   [+syllabic]   [+syllabic] 

   [-high]     [+high] 

   [-low]          →    [-low]  /  __ 

   [-back]     [-back]   [-stress] 

   …     … 
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The representation of vowels 
 

• Element Theory (Kaye, Lowenstamm and Vergnsaud 1990, Harris 1994, 
Backley 2010): 

 

• Features are not binary but monovalent 

 

• Vowels are composed of three features: |A|, |U| and |I| 

 

• they are abstract, cognitive, atomic units which have certain acoustic 
correlates    
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The representation of vowels 
 

• |I| -  high value of F1, low value of F2 

• in isolation realized as /i/ 

 

• |U| - low F1, low F2 

• in isolation realized as /u/ 

 

• |A| - high F1, low F2 

• in isolation realized as /a/  
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The representation of vowels 
• the three elements were atomic, i.e. indivisible 

 

•  their status is confirmed by the fact that the smallest vocalic systems 
attested have three vowels (roughly /i/, /u/, /a/) 

 

• elements are allowed to combine: 

 

• |I.A| = /e/ 

• |U.A|  = /o/ 

• |I.U| = /y/ 

 

• the phonetic implication is that /e/ will have lower F1 and/or higher F2 
than /i/ 

• /o/ will have higher F1 than /u/ etc.   
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The representation of vowels 
• the acoustic profile of // (F2= F1X3; F3=F1X5) is treated as the neutral 

carrier signal 

 

• // is represented as an empty expression (_)   

 

• the Element Theory analysis of vowel reduction seems more promising 
than the [+/-F] appraoch 

 

• centripetal reductions is represented as a deletion/delinking of all 
elements in an expression    
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The representation of vowels 
 

 

 

 

• centripetal vowel reduction 

  i = |I|                            u = |U| 

  

 

 = |A.I|            = |_|       = |A.U| 

 

 

              /a/= |A|   
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The representation of vowels 
 

• centrifugal reductions is represented as a deletion/delinking of 
elements |I|, |U| or |A| in an expression    
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The representation of vowels 
 

 

 

• centripetal vowel reduction (Luiseno-style) 

    

     i = |I|                   u = |U| 

  

 

 = |A.I|                   = |A.U| 

 

 

              /a/= |A|   
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The representation of vowels 
 

 

 

• centripetal vowel reduction (Bielorussian-style) 

    

     i = |I|                   u = |U| 

  

 

 = |A.I|                   = |A.U| 

 

 

             /a/= |A|   
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The representation of vowels 
 

 

 

 

• centripetal and centrifugal vowel reduction (Bulgarian) 

      i = |I|                   u = |U| 

  

 

 = |A.I|            = |_|       = |A.U| 

 

 

              /a/= |A|   
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The representation of vowels 
• problems with elements: metaphony in the dialects of Italian 

 

• Metaphony: a process in which a vowel inherits properties of a 
different vowel in the same word 

 

• in Element Theory, unlike in binary features theory, vowels /i/ and /u/ 
do not form a natural class 

 

• in a binary feature approach both vowels share feature [+high], in ET 
no such property is predicted to exist and be active     
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The representation of vowels 
• a natural analysis of such data is the spreading of feature [+high] from 

the following vowel to the preceding one 

 

   V C V     →     V C V 

  |  |  |  | 

      [-high]         [+high]      [-high]         [+high] 

 

• no such analysis is available under ET 

 

• as a matter of fact the metaphony data should not exist 

 

• In sum: ET allows for a much more natural account of vowel reduction, 
while the binary feature framework allows for a much more natural 
account of metaphony   
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