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Introduction

® Adaptive nature of auditory system: The acoustics of speech
are highly variable across speakers and even within speakers.
However, human listeners show an impressive ability to recognize
words despite the variation in signal. This seems to suggest the
highly detailed and adaptive nature of the auditory representation.

® Evidence of talker adaptation: There has been accumulating
evidence that

" Listeners do encode fine-grained details of speaker’s voice
(e.g., Bradlow & Pisoni 1999, Maye at al 2008), and

" Listeners are sensitive to statistical characteristics of
relevant acoustic parameters in the local input (Holt & Lotto,
2006; Clayards et al 2008, Dahan et al 2008).

® Given these findings, we examine the hypothesis that listeners
update their speech categories dynamically to reflect the
distributional characteristics of the current input.

" Here we examine listeners’ sensitivity to correlations
between two acoustic attributes, FO and VOT.

® FO/VOT correlation in English stops:: English stop voicing is
defined by multiple acoustic parameters. Among them, VOT is a
primary cue, but FO shows robust correlation with voicing. It is
used as a secondary cue.

In English and many languages,
FO covaries with VOT
in natural productions...
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VOT series
This FO/VOT correlation‘in perception may be a learned pattern influenced by the
highly regular co-occurrence in the signal (Kingston & Diehl 1994, Holt et al
2001)

® This study: Although FO and VOT are correlated in English, there
is considerable variation across speakers. What counts as "low
FO0" for one speaker may be a "high" FO for another.

® Here we exploit the natural FO/VOT covariation to examine

" To what extent listeners track cue correlation in online speech
perception, and

" To what extent experience with shifts in cue correlation
influences speech categories
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Method

® Experiment overview: 14 native-English listeners heard minimal-pair words,
beer-pier and deer-tear, varying in VOT. The vowel FO was gradually shifted over the
course of the experiment from the canonical English correlation (higher FO for
voiceless stops) to the reversed pattern (lower FO for voiceless stops). Listeners’ use
of FO as a cue to voicing was measured throughout the experiment using eyetracking
and overt word identification.
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Exposure stimuli Critical stimuli

Beer, pier, deer, & tear with shifting  Beer/pier , deer/tear with ambiguous
FO-voicing correlation pattern VOT and high, mid, and low FO values
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Procedure Participants heard 780 words in an identification

task. They were asked to look at and click on the
object on a monitor corresponding to the word
they heard.

Looming checkerboard
continues until Ss fixate
for 2 sec

Mouse click on
an object
triggers next trial

The block structure was implicit to the
participants.
Sampling rate = 60Hz

Results
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Response to OLD and NEW targets during the
Reverse Exposure
(canonical vs. reverse target)

Experimental Block

Strength of Competitor Sounds
(competitor defined in the canonical correlate)
Canonically voiced

Low FO (230 Hz) Block3

High FO (290 Hz) Block 3

Canonically voiceless
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Up to around 700-800 ms since stimulus onset, there seem to
be more looks to the NEW target.
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Due to voiceless bias to D/T stimuli, responses here look
different from above. Low FO attracted more looks to the new
target (voiceless).

Looks to the competitor seems to increase in Block 3.
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Conclusion & Future Directions

® Listeners show tuning of their voicing categories in response to changes in
probablistic distribution of key acoustic parameters in the input

® Canonical FO perception effect disappeared during reversed exposure. Listeners
discard use of FO rather quickly.

® FO effects in voicing appear to be amenable for change if given appropriate input.

® Cue reversal (high FO-voiced, low FO-voiceless) may require longer exposure.
Examination of long-term exposure is needed.
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