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INTRODUCTION
•

Early work suggested that fine-grained differences
between phonetic cues were discarded early in
perception, but recent evidence has refuted this
claim [1-3]
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RESULTS

DISCUSSION

Voicing Contrasts
Bilabial Stop Consonants (/b/ vs /p/)

Alveolar Stop Consonants (/d/ vs /t/)

Velar Stop Consonants (/g/ vs /k/)

•

Widespread differences in N1 amplitude as a
function of variation in both voicing and place of
articulation for stops, fricatives, and nasals

•

Voicing

•

However, it is not clear how the perceptual system
encodes specific phonetic cues at early stages

•

Consistently larger N1 for voiced consonants
than voiceless consonants

•

Previous work has used the ERP technique to
address this [4]:

•

Replicates and extends findings from Toscano et
al. (2010) [4]

•

N1 may be indexing degree of low-frequency
voicing energy that occurs consistently across
consonants with different manners of articulation

•

•

Auditory N100 component varies linearly with
differences along VOT continua

•

P300 varies as a function of phonological
category, while retaining sensitivity to withincategory differences

We aimed determine how N1 varies for other cues
across a wide range of consonant distinctions

•
Labiodental Fricative Consonants (/v/ vs /f/)

Alveolar Fricative Consonants (/z/ vs /s/)

Place of articulation
•

Pattern of responses varies depending on
manner of articulation

•

N1 amplitude is greater for alveolar fricatives
and nasals than for bilabial and labiodental
sounds

•

No clear distinction between /s/ and /∫/

•

For stops, two different patterns emerge:

Alveopalatal Affricate Consonants (/ʤ/ vs /ʧ/)

• Voiced stops organized based on place of
articulation (/b/ → /d/ → /g/)
• Voiceless based on acoustic differences in
burst frequency (/p/ → /k/ → /t/)
• Difference has implications for the nature of
representations used to encode speech
sounds (articulatory v.s. acoustic features)

Place of Articulation Contrasts

METHOD
•

Subjects heard word-initial minimal pairs spanning
18 consonants (/b,ʧ,d,f,g,ʤ,k,l,m,n,p,r,s,ʃ,t,v,w,z/)

•

Listeners indicated the sound that each word began
with by clicking corresponding letter(s) on a display

Voiced Stops (/d/ vs /b/ vs /g/)

Voiceless Stops (/t/ vs /p/ vs /k/)

•

Conclusions
•

Overall, results suggest that the N1 can serve
as a useful tool for studying cue encoding at
early stage of perception across a wide range of
speech distinctions

•

Future work will examine N1 response to stimuli
varying along voice onset time and burst
frequency continua for stop consonants.
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