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Introduction Methods Exp. 1: Exposure to [z] Exp. 3: CV-matched noise

Previous research has demonstrated that speech perception is highly dependent on Speech contexts: fricative-initial GVC syllables created by concatenating natural Average [z] spectra

preceding acoustic context (e.g., Ladetoged & Broadbent, 1957; Mann, 1980), and recordings from 4 female speakers selected from laboratory speech corpus | _
suggested that this reflects spectral contrast etfects (e.g., Kingston & Diehl, 1995; Lotto & | i

Kluender, 1998) or adaptation to the long-term average spectrum (LTAS; e.g., Holt, 2006).
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Two temale speakers with relatively neutral tricative COGs: “Meg” & “Kim”

One female speaker with high COG [z] (Exp. 1) or high COG [v] (Exp. 2)

Contrast effects have been related to general auditory mechanisms that could facilitate One female sneaker with low COG 2] (EXp 1) low COG . (Exp 2)
perceptual adaptation to a novel talker (e.g., Holt, 2006; Laing et al., 2012). T'he spectral R ' -

contrast account of talker adaptation can be summarized as follows:
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hlgh vs. low COG Z ! 5000 10000 15000 | 0 5000 10000 15000 0 5000 10000 15000
Spectral contrast account fricative: different vowel 7 frequency (Hz) frequency (Hz) frequency (Hz)
\% Mean COG values in Hz (sd) Mean COG values in Hz (sd) 00- Mean COG values in Hz (sd)

85 ms irerexaasoul] High COG 7026 (1136) . . High COG 1711 (393) i 24456749 HighCOG 2974 (685)
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*  High frequency energy in a preceding sound should enhance low frequency energy token for each vowel
present in a subsequent sound (and vice versa), shifting perception contrastively 65 dB 65 dB
Adaptation should occur only when context sounds have energy 1n the frequency
ranges that are relevant for perception (discrimination or categorization) of targets

step

1069) Low COG 594 (224) Low COG 698 (320)

Low COG 1195

. : : : : : , Int t: 0.77*| Step: 6.66*

Noise contexts: white noise matched in LLI'AS, duration, and amplitude to GV High COG > 550 Hz 8576 (587 High COG > 550 Hz 5429 (2430) oD | Step | +| High COG > 550 Hz 5920 (2271)
Vowel: 2.10* | Speaker: 0.617|

)
portion of |z]-mnitial syllable (Exp. 3) Low COG > 550 Hz 6217 (785) Low COG > 550 Hz 2122 (1241) Condition: -1.07% Low COG > 550 Hz 2552 (1292)
Mixed-eftects logistic regression
Procedure: - N trials 1 exposure stimulus (2 reps) + 1 test choose.s ~ 1 + continuum.step + vowel + spkr + cog.cond + (1 + cog.cond |suby) Listeners less likely to choose [s] after exposure to high
COG noise than low COG noise

Non-speech contexts should elicit the same effects as matched speech context
(e.g., Lotto & Kluender, 1998; Holt, 2005, 2006; Laing et al., 2012)

er e . . Ex r .
Contribution of this study: we compare spectral contrast and two alternative posure ” block: 20 trials Intercept: 0.50 | Step: 7.12* | Vowel: 2.15* | Speaker: -0.17 | Condition: -1.39%
accounts of extrinsic talker adaptation with respect to the perception of fricatives. L HIGH OR LOW COG )

Listeners less likely to choose [s] after exposure to high COG [z] than low COG [z] Combined analysis of Exp. 1 and Exp. 3

Test %) < 0.001, Tp<0.01,*p<0.05 Intercept: 0.62% | Step: 6.49* | Vowel: 2.00* | Speaker: 0.15 |
Cue-based normalization account [s] or [[] Condition: -1.15% |

* Members of a natural class of sounds can be characterized by a common set of Bxposure: -0.25 | Condition x Exposure: -0.22
acoustic/auditory cues (e. g.,.formants for vowels, burst spenctra & transmon.s for stops) EXp 0 E X p . 2 . E X p osure tO [V] No significant difference in effect of condition (high-low)
Cue values for each sound 1n a class are represented relative to a cue-specitic mean ' 3/ f on categorization for speech (Exp. 1) and noise (Exp. 3)
Talker adaptation involves determining the talker’s mean for each cue and (6 blocks) o
appropriately shifting the observed tokens ot al/ class members (1.e., mean subtraction) Average [v] spectra [s]-LJ] categorization Average GV spectra

(e.g., Lobanov, 1971; Nearey, 1978; McMurray & Jongman, 2011) E 9
Covariation account XP.

* Members of a natural class have cue values that covary across talkers (to varying (6 blocks)
degrees). Ex. Talker mean CGOGs for [s] and [z] are highly correlated (ctf. [s] and [v])

Listeners infer talker-specific parameters for each sound 1n a way that takes into

¢ p) ¢ p)
account such covariation relations. Ex. If observe high COG |[z], infer high COG [s] sheet shoot
(e.g., Chodroft et al., 2015; Chodroft & Wilson, under review) EXp 3

Experimental manipulation: Synthesized [s] - [[] continuum: 10- 20- .
Test [s]-[ [] categorization after manipulating the spectral center of gravity for several (4 blOCkS> step Bark interpolation between standard i Tequency (Hz) i Crequency )

types of context sound: [z], [v], speech-shaped noise, speech + noise spectral peaks and slopes for [s] and []] Mean COG values in Hz (sd) | Mean COG values in Hz (sd)
High COG 583 (189) i 2 3 4 5 6 7 8 8 10 High COG 485 (90)
Exp. 4 (4 blocks) ' Low COG 9263 (23) ep Low COG 388 (84)

High COG > 550 Hz 6075 (1408) High COG > 550 Hz 2684 (2004)
Low COG > 550 Hz 2906 (1229) Low COG > 550 Hz 1708 (1288)

Exp. 4: Speech + Noise

When spectra of speech and noise conflict, does speech have a stronger
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influence on [s]-[ ] categorization than noise?
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Acoustic-phonetic covariation

Center of gravity (COG): energy-weighted mean frequency
Measured 1n Hertz using a multitaper spectrum after high-pass filtering at 550 Hz
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step 10: s Intercept: 1.22*% | Step: 4.38* | Vowel: 1.07* | Speaker: 0.02 | Condition: 0.13 _ W/

proportion [s] response
a

o
N
()

0 5000 10000 15000
frequency (Hz)

. . . . Mean COG values in Hz (sd)
Mixer-6 corpus ngh-LOW/ LOW-ngh Combined analysis of Exp. 1 and Exp. 2 A S A S A High COG 1076 (238)

. | N ¢ . .
141 talkers | read sentences | 16 kHz alternatlon 0 5000 10000 15000 choose.s L+ step + vowel + Ska‘ + cond experiment T (1 | SUbJ> SIep Low COG 1419 353)

”» . . (
: ST frequency (Hz) Intercept: 0.91* | Step: 5.11* | Vowel: 1.40* | Speaker: -0.05 | Condition: -0.42%* | Intercept: 0.24| Step: 5.08* |
median # fricatives per talker [s]: 229 [[]: 55 [z]: 34 [v]: 98 . : : : : e '
P s 109 Lz 54 1] Each participant received opposite COG manipulations for the two speakers, Meg and Exposure: -1.03 " | Condition x Exposure: -1.15% Vowel: 1.64% | Speaker: 0.08 | High ©OG > 500 Hz 4455 (2360
il allllin. Condition: -0.32 Low COG > 550 Hz 5024 (2411)

Listeners not less likely to choose [s] after exposure to high COG [v] than low COG [v]

power spectral density (dB/Hz)

Kim, with condition-speaker combination and condition order counterbalanced Significantly greater number of [s] responses overall after exposure to [v] (vs. [z])

> \ . .. . . Opposing spectra from speech and noise ‘cancel out’
Significant interaction between condition (high-low) and fricative context ([z]-[v])

(consistent with equal averaging of two contexts)

Exp. 1-3: 28 participants in each | Exp. 4: 32 participants
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Cue-based normalization
account:

s-z| r = 0.66* s-v] r=0.20 o
5[] 7= 0.54% [v] 7 =0.17 i, Exposure to any fricative s.hou.ld affect the
I (2] r = 0.26 Zv] 1= 0.51% SN I overall COG mean, resulting in an | | | |
00 4000 oot - 00 4000 000 [s]-| J] boundary shift * Exp. l: higher (lower) frequency concentration of energy in a preceding syllable

v Exp. 1 x Exp. 2 — Exp. 3 — Exp. 4 contrastively enhances lower (higher) frequencies in a continuum member
Exp. 2: spectra of ‘high’ [v] contexts does not have sufficiently high frequency energy to
affect [s]-[ ] categorization (relative to ‘low’ [v] contexts)

Exp. 1 vs. Exp. 2: high frequency energy in [z] contexts overall enhances low frequency

Do listeners interpret turbulent noise as being sufficiently similar to a fricative? Would high-

Laboratory speech corpus
13 female talkers | fricative-initial GV syllables | 44.1 kHz Only exposure to a fricative that s

#) < 0.001 median # fricatives per talker [s z v]: 24 [[]: 21 correlated with Is] or [ in the population : R .
'p<0.05 [s-z] » = 0.88% | [s-]] r=0.56 f || [-z] r = 0.52! should result in 2[11]1 |s] -[gj]] bouncIl)arI;/ shift components of continuum stimuli for: low frequency energy n [v] contexts overall in a particular frequency range affect perception? (see ambiguity in interpretation for

< 0.1 enhances high frequency components of continuum stimuli)
[s-v] »=0.20 | [[-v] r=0.17 | [z-v] r = 0.40 v Exp. 1 v/ Exp.2— Exp. 3 — Exp. 4 Exp. 3 & 4: effect on categorization from noise equal to that of corresponding speech

Covariation account:




