Neurophysiological encoding of VOT and FO in voicing perception
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RESULTS: MMN

PREVIEW RESULTS: Behavioral cue weights

Both VOT and FO support English consonant voicing categorization. Mixed-effects logistic regression for each group. Fitted logistic regression curve Indiviual slope distribution * Identity MMN: subtract ERPs to same stimulus, standard
individuals differ in their VOT and EO cue weights. e Fixed effect: normalized cue value o T ol presentatlop minus deviant presen.tatlon across blocks.
T . «  Random effects: Random intercepts and 1.00- * MMN amplitude: assessed by spatiotemporal cluster-based
MMN does not track individual VOT and FO cue weights. o b T | f P o 2 . Coor permutation tests (cluster formation threshold p = 0.05, two-
random by-participant slopes tor normalize = = 2 tailed; cluster-level threshold: p = 0.05).
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* English stop voicing contrasts primarily cued by voice onset time (VOT), participants to index individual cue weights. o 5o )
: * VOT group: p=4.3,p<.001 Q longVOT (n.s.)
secondarily by fundamental frequency (FO) [1]. S
e FO group: B =2.6,p<.001 o |
[k"a] [ga] . i Nifi diff b d L I O 01 Glottal S. (n.s.)
A significant ditfference between VOT and FO 10 -05 00 05 1.0 -1.0 05 00 05 1.0 ] 5 3 A z /ha/
slopes: t=6.3, p<.001 Normalized cue value Cue weight/Slope (n.s.)
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* [Individual variation in cue weighting [2].
* Larger mismatch negativity (MMN) response linked to more robust
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phonological contrast encoding [3]. . . 2 .
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. . . Time (ms) Time (ms) Time (ms) Time (ms)
1. Do secondary cues pre-attentively engage phonological encoding?
o . . . . FO group: glottal lowFO (/ha/) deviant (n.s.) FO group: glottal highFO (/ha/) deviant (*) VOT group: glottal shortVOT (/ha/) deviant (n.s.) VOT group: glottal longVOT (/ha/) deviant (n.s.)
2. Do MMN responses reflect participant-level variation in cue-weighting? o o o o
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§ b it N RESULTS: Brain-behavior relations
VOT group
(n=20) 3 3] 233 Individual brain responses for each deviant condition, Example GAM curve Behaviorally, FO supports English voicing contrasts.
= . :;; o s modeled using generalized additive modeling (GAM) [4]. 2 ‘ ‘ ' VOT MMN found for dorsal shortVOT but not for longVOT
o vOT ong | short VOT/Tspiration Tong Two measures extracted: 1_ * Consistent with phonological accounts [5-7].
\\ — / * Normalized modeled peak: MMN peak amplitude FO MMN comparable for dorsal and glottal conditions:

* No evidence that FO is engaged pre-attentively in
phonological contrast encoding.

No significant brain-behavior correlations.

* Neural response encoding individual cue weights may
degrade by MMN (150-300 ms).
Consistent with degradation of fine-phonetic details

normalized by standard error: peak/ (1.96 * SE) N
* Half-area latency: Time point at which 50% of the area
within the negative deflection is reached.
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Task 1: behavioral

Phoneme identification task

Task 2: EEG

Correlate individual responses with individual cue weights.

Many-to-one oddball paradigm

Choose the sound you hear i Peak amplitude

O O T - | No significant correlations found across conditions. = : - e . , , ,
4 h T LB z - Time (ms) 5 5 along the subcortical-cortical auditory pathway [8-10].
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