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Background Results

The same acoustic cues of the speech signal carry information about phonetic Listeners are behaviorally sensitive to the Right and Left posterior temporal regions

identity (/g/ or /k/) and talker identity (Joanne or Sheila) Sensitivity to phonetic category variability (i.e. “goodness of fit”) in bilateral superior “typicality” of VOT variants as representative sensitive to phonetic category structure

* The acoustic parameter voice-onset-time (VOT) cues the voicing distinction (/g/ or temporal / middle temporal areas , _ _
/k/) In word-initial Eng“Sh Stop consonants + Phonetic categorization of tokens varying in degree of ambiguity and Of a talker S VOICE. (LOng>ShOrt Varla‘nt’ SEEe Myers’ 2007)

. . . . . . . : ‘ rr” .;'&: & _ Te (L
Talkers show systematic variation in their production of some speech sounds, ‘goodness of fit’ to phonetic category A3 v, -
including VOT variants for voiceless stops (e.g. /k/, Theodore et al., 2009) * Ambiguity (i.e. tokens near the boundary) recruited frontal regions e/ e O ?
. .. - : L. : « Goodness of fit recruited temporal regions a5 W Sheilz
Listeners are sensitive to talker-specific phonetic variation (Theodore & Miller, . Posterior MTG/STS bilaterally may be tuned to the phonetic category L - A =fiand

2010; Goldinger, 1996) structure of one’s native language N (114 vorels) (191 vorels)

Listeners use talker-specific phonetic variation to guide processing: o " Lo . y
« Ambiguous tokens during exposure will produce shifts in the category o ‘ ‘ | ‘ ‘ o : T E

During pre-scanning
typicality judgment
(TJ): percentage of
Long-VOT responses
that are judged to be
most typical of that
talker’s voice.

boundary (e.g. Norris, et al., 2003; Kraljic & Samuel, 2008) and

unambiguous tokens will produce shifts in internal category structure i
(Theodore et al., 2015) Myers, 2007
In accented speech, exposure to ambiguous or shifted tokens produces

speeded lexical decisions to consistent words, shifts in the category

boundary, and shifts in ‘goodness’ judgments for non-standard tokens (e.g. R Sensitivity to ambiguous talker-specific variants

Eisner et al., 2013; Xie et al., under review) ‘ 0: | encoded in right hemisphere temporal/frontal areas

Does the neural system separate processing of VOT for phonetic identity and : : N
talker identity’? = ’ 4 » Perceptual learning for speech (e.g. Norris, A Training Group

. . . e 2" | et al., 2003, Kraljic & Samuel, 2008 Y
 Left and right temporal regions tune to the phonetic category structure (e.qg. \ = aos) avis | sous S e ambiguéjus - b),end

Myers, 2007, see inset, above) S inserted in either an s-biasing (e.g. ‘epi?ode’)
 Right middle temporal & frontal regions respond to the shifted category boundary off STslEEING) (1), tieiAIne ) Gontsi
that results from exposure to an ambiguous token (see inset, right)
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= Will listeners recruit the same right hemisphere regions for perception of oo L a'\l"lgg‘:f\‘/t(')‘l’ce'(;‘ iﬁgphrgzggisn%hgligf?é‘;?]fity Typicality of a token as a member of a talker’s

VOT variants that are unambiguous (that is, do not require or result in a shift in Continuum Point Continuum Point (e.g. von Kriegstein, et al., 2003) voice modulates activity N right temporo-

phonetic category boundary)? Myers & Mesite, 2014 : : : . : .
=2 Is there a core neural system for processing talker-specific phonetic pa”etal regions also |mpllcated In adaptatlon 55.2 24,9  RSTG, RMTG, RSMG -4.46
L Post Cingulate, L

variation? to ambiguous tokens (see Myers & Mesite, | 148 266 Cingulate 439
2 O 14) Joanne-Sheila
t-value at

Voxels Peak y Peak z Region maximum
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Participants Procedure
359 -2.6 -18.2 12.6  Right subcortical -5.56

* 15 Monolingual English listeners, assigned to one of two training - Talker Training (out-of-scanner and alternating with scanning): _ 3 Py L T o

groups. . : : - Talker-Typical Talker-Atypical ' 227 394 255  17.9 Left MTG/STG 4.78
° S_SHORT/J_LONG (n — 7) Heard galn Or cane on a glven trlal 222 2.6 -34 21.4 Anterior Cingulate -5.21

* S-.LONG/J-SHORT (n = 8) » Asked to identify the initial sound and the talker All clusters significant at whole-brain level, p<0.05, cluster-corrected for
multiple comparisons, voxel-level p<0.025, 112 contiguous voxels

* Feedback was provided for the talker choice only

Stimul _ | _ _ » Typicality Judgement (TJ, out-of-scanner test). Presented with short-VOT and long-
* Two synthesized VOT continua ranging from gain to cane VOT pair and asked to choose which is most like each talker (2AFC)

. Continu‘:a were l:’),ased“on the”speech of two female talkers, fictitiously » Phonetic Categorization (PC, in-scanner task): Presented gain, short-VOT cane, and
named "Joanne” and “Sheila long-VOT cane for both talkers and asked to categorize as ‘GAIN’ or ‘CANE’

« Continua were created using naturally-produced gain tokens; word D |S C u SS | O n R efe re n CeS

duration and VOT were equated across talkers Before Scanning
« Subsets of tokens were used during training and test phases
TJ TJ TJ TJ TJ TJ . Eisner, F., Melinger, A., & Weber, A. (2013). Constraints on the
transfer of perceptual learning in accented speech. Frontiers in

« Acore region for linking talker identity to phonetic variation may occupy the Psychology, 4,148.
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gain cane gain cane . - . . - . . ers, E. B. . Dissociable effects of phonetic competition
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VOT (ms) MRI MethOdS Category dlﬁerences more genera”y decoupled from talker talker differences in v_oice-ons_et-time: Coptextual influences. The
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Test stimuli - I desian. 2xoxo & < o7 of information (see also Myers, 2007). " cpeciic mfences on phoneti categony siriciire. Jourmal of the
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used {0 Create palrS for typlcallty ° unctiona preprocesse accor Ing O Standar prOceSSIng Stream Wi esprea percep ua proceSSIng a JUS ments, aoes not rtundamenta y attention to voices or verbal content. Cognitive Brain Research,

17(1), 48-55.

judgement task \ vorims Beta estimates of each condition submitted to two ANOVAs (Voice X Typicality) and retune temporal lobe sensitivities, at least over short exposures . Xin, X., Theodore, R. M., & Myers, E. B. (Under review). More

than a boundary shift: Perceptual adaptation to foreign-accented

J . . . .
° A” Variants used in phonetiC % ‘” O;nne gain cane (VOice X VOT) * Longer_term adaptatlon may U|t|mate|y reSUIt N temporal IObe retunlng speech reshapes the internal structure of phonetic categories.
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