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Two experiments were conducted to find out whether automatic and conscious vowel discrimination differ as a 

function of their familiarity. In the first experiment listeners discriminated vowel pairs consisting of familiar 

(Finnish) and unfamiliar (Komi) vowels. Finnish and Komi both belong to the Finno-Ugric language family. 

Finnish has 8 vowels (five front, four rounded), and Komi has 7 vowels (two front, three central, and two 

rounded, back vowels). Both languages possess three levels of openness. The vowel pairs were determined on 

the basis of the identification functions of the same synthetic stimuli by Komi and Finnish subjects. Good 

representatives of Finnish and Komi mid vowels were grouped into three Finnish-Komi pairs: front /e - ε/, 

central /ø - !/ and back /o � o/. The acoustic difference within the /e - "/ and /o - o/ pairs is similar and smaller 

than within the /ø - !/ pairs. Furthermore, the Komi vowels /o/ and /!/ are allophones of the corresponding 

Finnish phonemes /o/ and /ø/, whereas the Komi vowel /"/ is a boundary stimulus between Finnish /e/ and /æ/.  

Thus, to Finnish listeners, the /o - o/ and /ø - !/ pairs represent allophonic variants, whereas the /e - "/ pair 

represents vowels with good versus ambiguous phonemic category membership. The stimuli were presented to 

Finnish-native-speaker listeners in an oddball paradigm in which a repetitive standard stimulus is occasionally 

replaced with a deviant stimulus. A total of six blocks were used for both experiments. In three blocks the Komi 

vowel was assigned as the standard stimulus and the Finnish vowel as the deviant stimulus (probability of 

occurrence 0.14). In the other three blocks, the assignment was reversed. The second experiment investigated 

the discrimination of the same stimulus pairs by recording the mismatch negativity (MMN) while subjects did 

not attend to the stimuli. The MMN is an event-related potential reflecting automatic discrimination of two 

stimuli (e.g., Näätänen, 1995). The results showed corresponding effects of acoustic distance within a vowel 

pair for both RTs and MMN amplitudes; the RTs decreased and the MMN amplitudes increased when the 

acoustic difference within the stimulus pair increased. However, a significant effect of whether the native-

language vowel was a standard or a deviant was found only for the RTs. The RTs were longer when the Komi 

/"/ was the standard stimulus than when it was the deviant one. Correspondingly, the RTs were longer when the 

Finnish /e/ was the deviant stimulus than when it was the standard one. The same pattern was not found for 

MMN. Thus, the phonemic status of the stimulus seems to play a role at the attentive but not at the pre-attentive 

level. [Comments and suggestions by Prof. Åke Hellström are gratefully acknowledged.] 

Näätänen, R. (1995) The mismatch negativity: A powerful tool for cognitive neuroscience. Ear and Hearing 15, 
6-18. 
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