Effects of native language on perception of voice quality
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ABSTRACT

Little is known about how listeners judge phonemic versus allophonic (or freely varying) versus post-
lexical variations in voice quality, or about which acoustic attributes serve as perceptual cues in specific
contexts. To address this issue, native speakers of Gujarati, Thai, and English discriminated among pairs
of voices that differed only in the relative amplitudes of the first versus second harmonics (H1-H2).
Results indicate that speakers of Gujarati (which contrasts H1-H2 phonemically) were more sensitive
to changes than are speakers of Thai or English. Further, sensitivity was not affected by the overall
source spectral slope for Gujarati speakers, unlike Thai and English speakers, who were most sensitive
when the spectrum fell away steeply. In combination with previous findings from Mandarin speakers,
these results suggest a continuum of sensitivity to H1-H2. In Gujarati, the independence of sensitivity
and spectral context is consistent with use of H1-H2 as a cue to the language’s phonemic phonation
contrast. Speakers of Mandarin, in which creaky phonation occurs in conjunction with the low-dipping
Tone 3, apparently also learn to hear these contrasts, but sensitivity is conditioned by spectral context.
Finally, for Thai and English speakers, who vary phonation only post-lexically, sensitivity is both lower
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increased sensitivity to changes in harmonic amplitudes due to
their perceptual experience with the phonation differences



were the same or different (an AX task) in a “one-up, two-down”
adaptive paradigm (Levitt, 1971; Shrivastav & Sapienza, 2006). In
the first trial of each block, H1-H2 for the two stimuli differed by
2dB. This difference was adjusted by 0.5dB in each successive
trial, based on the listener’s responses to the two previous trials.
The difference between stimuli was increased if one or both of the
previous two trials were answered incorrectly, and the difference
was decreased when both were answered correctly. Testing for
each block proceeded until 12 reversals were obtained, after
which the JND for that listener and block was calculated by



H1-H2 values differed from the standard by + 6.5dB. Listeners
first heard the two extreme stimuli (which differed in H1-H2 by
13dB) several times, until they were confident they could
distinguish them. They then heard each extreme stimulus paired
with the standard. Training lasted no more than five minutes,
after which the experimental trials began immediately. Total
testing time for the eight blocks of trials averaged 45 minutes to
one hour.

3. Results

Preliminary one-way ANOVAs showed no significant effects on



steeply. Gujarati listeners performed equally well in both spectral
slope conditions, but both English and Thai speakers performed
better when the source spectrum fell steeply.

4. Discussion

Average JNDs in this experiment compare well to those from
our previous study (Kreiman & Gerratt, in press), in which mean
IJNDs for H1-H2 for English-speaking listeners equaled 3.61dB,
compared to 3.67dB in the present study. JNDs for Mandarin
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