Extrinsic talker normalization facilitates speech perception

via rapid accumulation of talker-specific phonetic detail BOSTON
UNIVERSITY

Tvler K. Perrachione & Ja Young Choi

Department of Speech, Language, & Hearing Sciences, Boston University

Summary Experiment 1 Experiment 2

* Extrinsic talker normalization facilitates speech imuli Target words (“boot”, “boat”) and varying lengths of carrier phrases were iyl Target words ("boot”, "boat”) and
perception by using talker-specific information to recorded by 4 native speakers of American English (2 male, 2 female). carrier phrases were recorded

recalibrate the perceptual system. -No carrier by 4 native speakers of American English, the same

- \We investigated how the accumulation of talker-specific - Short carrier: o o tH2) e e \12) as those who recorded for Experiment 1.
phonetic detail and perceptual recalibration over time -“It's a ...” (mean duration: 340 ms) T — = We aimed to separate the effect of the time for

impacts the facilitatory effect of talker normalization. *Long carrier: Y perceptual recalibration and the amount of phonetic , “Uh- boat”
*“| owe you a ...” (mean duration: 613 ms) ?} m information given before the target word. LUt
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Orthogonal interference of indexical variability on speech o -No carrier 110 1 ,L M 1
processing has been demonstrated such that talker boat _ : _ , L edadds

* Low-information carrier: Each speaker's h W

variability introduces delay in identifvying spoken words. . - I M
y y ying sp recording of “uh” was lengthened to match the TR RN RO ...

* Orthogonal interference of indexical variability was | length of his/her high-information carrier by using “| owe you a boat”
greatest in the no-carrier condition, less in the short-carrier ‘
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condition, and least in the long-carrier condition. T—— - 22FO20 (H126)00 o0 o 22FO20 (H126)00 000 + High-information carrier:’l owe you a ...” tokens R H it i r ! m: |
» Extrinsic talker normalization facilitates speech processing . - - used in Experiment 1 were used in this experiment. il | e
via rapid accumulation of talker-specific detaill. ‘ '
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* Interference of indexical variability in the low-information fim {ad esults
carrier condition was not different from the L 6
high-information carrier condition, when the lengths of No Carrier Low-information High-information

low-information and high-information carriers were carrier carrier
matched. it v it
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Methods

Participants
* Native English-speaking adults (N=24 in each experiment)

with no known or suspected speech, language or hearing No carrier Short carrier Long carrier =
impairments 1000~ 1000- 1000- . . | | | |
* Participants who completed Experiment 1 did not "0 ? 000 000 Single Mixed Single Mixed Single Mixed
participate in Experiment 2. « Word identification accuracy was at ceiling (99% + 2%).
Analysis 2 800- 2 800- 2 800- Scaled Difference « Orthogonal interference of indexical variability was
* Response times were analyzed using linear mixed-effects — — — significant in all three conditions.
. . . . . . . iy — 700_ — 700_ — 700_ 30_ . . .
mod_els with fixed factors including indexical variability and o o o Q The time for perceptual recalibration, but not the
carrier lengths and random eftects terms of | 500 500~ 500~ = = 20- amount of information given before the target word,
within-participant slopes for indexical variability and carrier — O had a significant effect on the orthogonal interference of
length and random intercepts for participants. 500— 500— - B 500- 2 10- indexical variability.
A. Single talker B. Mixed talkers Sin'gle Mixed Sin'gle Mixed Sin'gle Mixed :E_',_: ) Interfere_nce of mc_jexmal yquablllty was S|g_n|f|cantl_y
€ 0- greater in no-carrier condition than in low-information
1=boot’ | . 1= boot | o «Word identification accuracy was at ceiling (99% + 2%). carrier condition (p < 7.2 x 10°) and high-information
. i, 00 . ” { 0a " i . . . . - . ngn 5
2 = "boat 2 = "boat Scaled Difference « Orthogonal interference of indexical variability was -10- | , | carrier condition (p < 6.9 x 107). | |
"0 present in all three conditions. No carrier LoW-info High-info Interfgrence of |ndeIX|C_a_I varlabll_lty in Iow-lnformajuon
Q The facilitatory effect of extrinsic talker normalization carrier - carrier ﬁ?nhd'.t'?n wa? not sig dn_![flcantly>d6ff§5ent from that in
5 20- varied as a function of the amount of talker-specific igh-information condition (p > 0.50).
% information given before the target word.
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