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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
2 dB. This difference was adjusted by 0.5 dB in each successive
trial, based on the listener’s responses to the two previous trials.



H1–H2 values differed from the standard by 76.5 dB. Listeners
first heard the two extreme stimuli (which differed in H1–H2 by
13 dB) 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



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
JNDs for H1–H2 for English-speaking listeners equaled 3.61 dB,
compared to 3.67 dB in the present study. JNDs for Mandarin
listeners in the previous experiment were similar to those for the
Gujarati listeners in the present study (mean JNDs for Mandarin
listeners¼2.72 dB; mean JNDs for Gujarati listeners¼2.60 dB).
JNDs for Gujarati listeners are also consistent with production
data showing an average difference of about 4.4 dB in H1–H2
between breathy and modal phonation in careful pronunciation
(Fischer-Jørgensen, 1967) and 2.61 dB in connected speech
(Keating et al., 2010; Khan, 2010). (Unfortunately, comparable
production data for Mandarin are not available to our knowledge.)
In contrast, Thai speakers did not differ significantly from English
speakers. These findings suggest that experience with more
systematic, lexical use of phonation differences, whether phone-
mic in its own right (as in Gujarati) or used in conjunction with
phonemic tone (as in Mandarin), underlies the increase in
sensitivity to H1–H2, rather than the increased attention to
H1/f0 that characterizes speakers of lexical tone languages
(Krishnan & Gandour, 2009; Krishnan et al., 2005).

These data show an additional effect of native language on
perceptual strategy as well as on perceptual sensitivity to changes
in harmonic amplitudes. Despite the overall similarity in JNDs,
Mandarin listeners differed from the Gujarati listeners in the
influence of spectral slope on JNDs. Like Thai and English
speakers, Mandarin speakers were significantly less sensitive to
changes in H1–H2 when the harmonic voice spectrum was
relatively flat (source spectral slope¼8–10 dB/octave), and more
sensitive when the spectrum fell away relatively steeply (source
spectral slope¼16–20 dB/octave). Increased spectral roll-off has
the effect of making H1 stand out more in the spectrum, creating a



www.surgery.medsch.ucla.edu/glottalaffairs
www.surgery.medsch.ucla.edu/glottalaffairs
www.surgery.medsch.ucla.edu/glottalaffairs
www.surgery.medsch.ucla.edu/glottalaffairs
www.surgery.medsch.ucla.edu/glottalaffairs

	Effects of native language on perception of voice quality
	Introduction
	Materials and methods
	Stimuli
	Listeners
	Procedure

	Results
	Discussion
	Acknowledgments
	References




