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Introduction Perceptual Adaptation: Results

Substantial variability exists in the phonetic realization of speech sounds * Listeners showed generalized adaptation to both long and short VO'Is across place of articulation

across talkers, yet listeners adapt rapidly and with ease. One source of * Significant generalization observed 1n all four conditions

information that could be exploited in talker adaptation 1s knowledge of * Moderately lower sensitivity between long and short stimuli in the ‘train long [p" t"]— test [k"]” condition

acoustic-phonetic covariation across phonetic categories. * Difference of log VO'T values (= log of VO'I ratio) provided best quantitative account of congruency effect on choice responses
(see condition x vot.ratio in logistic mixed-eftects model), but similar results with VO'T" difterence

Evidence for acoustic-phonetic covariation comes from previously observed * Ewidence for early adaptation

relationships among: * Found significant interaction between condition and vot.ratio 1n the first block (27X2 exposure stimuli)

+  F1xF2 vowel plane (e.g., Joos 1948; Nearey & Assmann 2007) * Bias to select first choice 1n all conditions (e.g., Yeshurun et al. 2008; Garcia-Perez & Alcala-Quintana 2011)

. h +h h . h ],h h
* voice onset time (VOT) of American English stop consonants, esp. train [p t ] - test [k ] train [t k ] - test [P ]
word-1nitial voiceless aspirated stops (e.g., Ghodroff et al. 2015)
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r=0.83 p < 0.005 1 r=0.77, p < 0.005 1 r=0.82, p <0.005

5 100 ' | £ 100 ' | £ 100 Logistic Mixed Effects Model Signal Detection Analysis (Wickens 2001)
response #1 ~ 1 + condition*vot.ratio + (1 + vot.ratio | subj) + (1 | base.word) Sensitivity () to difference between long and short VO'T5s

condition = long (+1) or short (-1) | vot.ratio = log(VOT #1 / VOT #2) Response bias (log 3) in selecting the first choice
Previous studies of perceptual generalization and phonetic imitation Test [k d log [ Test [ph] log

(e.g., Theodore & Miller 2010; Nielsen 2011) provide evidence that Test [k7] o= 0.36, p < 0.001 Test [p"] By =0.27,p < 0.05 Lon 092  0.35 Lon 0.53 0.60
Al locks Brondsuorraio = 028, < .01 All blocks = 0.36,p < 00! z 0 ' s 0 -
p<.0l p<.05 p<.001 p<.0l

Test [k"] o =10.42, p < 0.001 Test [p"] ,=0.06, p =0.06
First block B.ordxvor raio = 0.25, p < .01 First block = 0.43, p < .001 Short 0.41 0.41 Short 0.26 0.34
p<.0l p<.0l p=.06  p<.0l

B condXvot.ratio

knowledge of VOT correlations may play a role in talker adaptation.

B condXvot.ratio

Limitations of previous VO'I" adaptation experiments:

* Lxaggerated VO'I manipulation (e.g., short: 88 ms vs. long: 183 ms)

* Extensive exposure to the novel talker (e.g., 120 exposures before testing) CO m p utaﬁo Na I m Od el
* Limited stimulus variability (e.g., just two VO'T values per stop and talker)

Exposure and Adaptation Response Selection (long #1 - short #2 trial)

Objectives:
* Employ more natural and variable stimuli to investigate perceptual D») D»))
adaptation and generalization to an unheard place ot articulation
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perceptual noise variance o (Kronrod et al. 2012) p(Xk 4 | p]J p(Xk_ | }IQ
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Methods - Adaptation to novel talker ~ Probabilistic response rule
Update posterior distribution My, 2)) on talker mean (‘target’) p(respond #1) oc Vianse bias(#1) +

VOT values p = [p, p, ] ' by sequential application of Bayes’ ) . 1y Py | 1) 7 [Pxe | 1) +pxe | @) ]
- Ylapse k+ k+ k-

Theorem to exposure stimuli. Initial prior 1s M 2 0
p t k

Examine effects of adaptation after minimal exposure

Examine effectiveness of VO'1' covariation in accounting for adaptation

Stimuly
* Stimuli created from careful-speech GV syllables (Chodroft & Wilson

2014): [p"t" k"] X [iere @ a ao oo u] X[t Population mean and covariance were inferred from the same laboratory production study used for stimulus creation (see Methods)

Ppopulation? population)'

Gamma distributions fit to stop categories from two male talkers: one covariance prior + biased guessing biased guessing
Wlth naturally long VOTS and one Wlth naturally Short VOTS Listener UusSes pOpulation Imear and Covariance Of StOp Categories LlStenCr responds ChOlCe I Wlth StlmUh,lS-lndependenCC blaS
for adaptation, and gucessEes ChOiCC I more Often n ‘lapse’ trials |ndependent preference + blased gueSS|ng

Manipulated VO'I" of a single male talker to match randomly generated train [p" t"] - test [k"] train [t" k"] - test [p"] Listener has condition-independent preferences for stop-specific
values (3 stops X 9 vowels X 3 repetitions X 2 VO'T lengths = 162 stimuli) VOT values, and a bias for choice 1 in ‘lapse’ trials

BIC Test [p*] Test [k"]
h h S 05- S o5-
[p ] [t ] " N biased guessing 6024 6059
p =91 ms =72 3- 3- VOT preference + biased guessing 6024 6061

o=17 ms

covariance prior + biased guessing 5394 5954

BIC tavors the covariance-based adaptation model over either biased guessing or independent preterence models
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*Between-subjects manipulation

* 48 participants (12 per condition, 34 female)




