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Quantal Nature of Speech (1972, 1989)  

• Language-specific discrete categories already well-known in speech 
perception 

• Extend this from experience-based effects to general auditory-
processing non-linearities: 
 
 
 
 

 
(Stevens 1981) 

• Extend even further, 
from acoustic-auditory 
relations to production-
acoustic relations 



Explaining phonemic typologies  

 
• Quantal non-linearities --> feature values/categories 

 
• Favored categories --> inventory constraints 

 
• Beautifully worked out in 1989 paper in Language (the 

journal of the Linguistic Society of America) with Jay Keyser 
 

 



Why are these 10 
consonants so 
common across 
languages? 



Feature set: primary 
features for 
consonants 



3 features,  
8 consonant 
types: 



Keyser & Stevens 1994: overall organization 
of features to define various classes 



Linguist collaborators:  
Sheila Blumstein, Morris Halle, Jay Keyser 



Phonetic correlates of distinctive features 

• In work with Blumstein and Halle, Ken provided acoustic 
correlates of features for place of articulation, laryngeal, and 
nasalization contrasts.  

• Original impetus from Jakobson, Fant & Halle (1951): 
• “a distinctive feature cannot be identified without recourse to its 

specific property”  
• “the invariance of the minimal distinctions can be separated from 

the redundant features that are conditioned by the adjacent 
phonemes in the sequence” 

 



Early papers with Blumstein: 1978, 1979 
  

perception:     

production: 



1978: “integrated acoustic properties” 
1979: categories of release spectra 
• “the auditory system samples the short-

term spectrum at stimulus onset for a 
stop consonant” 

• “the spectrum sampled at onset is more 
likely to provide a context-independent 
indication of the consonantal place of 
articulation than are the trajectories of 
the formants” 

 



Two dimensions of vocal fold control that provide 
phonetic categories and features: 
• spacing between the vocal folds (spread/constricted)  
• stiffness and mass of each fold (stiff/slack) 

• stiffened vocal folds require a larger transglottal pressure drop 
for vibration and thus can help prevent voicing 

• slacker/thicker folds allow a smaller drop, so help promote 
voicing 

Stevens (1977), Phonetica:  
“Physics of laryngeal behavior and larynx modes”  



E.g. for stop consonants 



Risdal et al. (in progress): Electroglottographic 
evidence for less-constricted glottis when voicing is difficult 



Conclusions  

• Ken’s Quantal Theory provided  linguists with a basis for expecting 
discrete categories from physical continua 

• Ken’s sustained  and creative work on acoustic correlates of phonetic 
features has informed not only feature theory, but also phonetic 
typology 

• Ken’s importance to linguistics, as an engineer interested in language 
sound systems and eager to work with phoneticians and 
phonologists, cannot be overestimated, and is a legacy continued by 
many of his students. 



Thank you, Ken! 

probably 1971, by John Ohala at UCLA in 1988 
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