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Voice Onset Time of Korean Stops as a Function of Speaking Rate

Q & A

- LS

Oh, Eunjin

ABSTRACT

Previous studies on the effects of speaking rate on voice onset time (VOT) of stops in English, French, Icelandic, and Thai
indicate that speaking rate asymmetrically affects VOT values. That is, pre-voiced and long-lag stops vary due to the rate
factor more than short-lag stops do. One suggested explanation for this asymmetry is that it is due to the necessity of
maintaining phonetic contrasts among the stop categories. Since pre-voiced and long-lag stops represent the ends of the VOT
scale, they encompass broad swathes of that range and consequently allow for large variations. On the other hand, the VOT
variations of short-lag stops may result in overlap with the VOTs of long-lag stops. This study aimed to explore the effects of
speaking rate on the VOTs of Korean stops and see whether Korean fortis and lenis stops are limited in the degrees of
variation as a function of rates due to the existence of stops with larger VOT values, lenis and aspirated stops respectively.
Conversely, aspirated stops were expected to show more variation since there are no other categories with longer VOTs. Fortis,
lenis, and aspirated stops in /CVn/ words (C = bilabial or velar stop, V = /i/ or /a/) were examined in isolation, and at normal
and fast rates in a carrier sentence. Speaking rates were controlled by alternating words or sentences on a computer screen at
intervals of two seconds for the isolation- and normal-rate conditions and one second for the fast-rate condition. This study
found that while the VOTs of fortis stops did not change significantly, those of lenis and aspirated stops showed considerable
changes as a function of speaking rates. Also, overlap between lenis and aspirated stops occurred considerably at all speaking
rates. These phenomena were interpreted to relate to the fact that VOT contrasts between lenis and aspirated stops in Korean
are currently being collapsed. Large variations of lenis stops as a function of rates seem to occur due to a weak motivation to
limit the degree of variations for the purpose of maintaining phonetic contrasts. The significant overlap between lenis and
aspirated stops at all rates was interpreted to occur because the VOT merger between the two categories became considerably
fixed. Also the percentage of correctly-classified VOTs by optimal-boundary values between lenis and aspirated stops turned
out to be lower than in previously-studied languages. This was interpreted to be further evidence that VOTs are losing their
role in contrasting the two stop categories in Korean.

Keywords: voice onset time, speaking rate, Korean stops, percent ovedap, optimal boundary
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Kim, 1965; Lisker & Abramson, 1964).
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Docherty, 1992; Klatt, 1975). ©]&jell Q1-8-A thsbA| o] w3}
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VOT of the unaspirated member, since otherwise there would be
considerable overlap between the two categories... For the
aspirated member, however, no such upper limiting factor exists,
thus allowing its VOT to increase with slower rates of speech
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Figure 1. Mean VOT values (in ms) of Korean stops as a
function of speaking rate
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Table 1. Differences between mean VOTs (in ms) of stop
categories as a function of speaking rate
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Table 2. Mean VOTs (in ms) as a function of speaking rate for
each syllable tested: Standard deviations in parentheses
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11.79 (4.30) 9.95 (3.70) | 1025 (5.19)
11.53 (4.02) 7.83 (3.04) 9.46 (3.43)
2338 (7.91) | 2396 (7.25) | 21.08 (7.81)
1690 (4.73) | 18.67 (5.39) |  19.49 (4.85)

49.92 (15.81) | 38.88 (14.92) | 33.39 (14.35)
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Table 3. Repeated measures ANOVAs: Asterisks for statistically
significant VOT differences between stop categories
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| p<0.05* | p<0.05* 71 | p=0.107 | p=0.168
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Table 4. Mean values (in ms) of word durations
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Figure 3. VOT distributions of /p'in/-/pin/-/phin/ as a function of
speaking rate: Isolated condition (above), normal rate (middle),

and fast rate (below). VOT intervals for horizontal axis (in ms)

a8 4 wkulgpo] Wl &5 VOT 7t H4: I A,
HE S5(33h 2 wE Sx(ok). 7k 52 VOT 77Kms)

Figure 4. VOT distributions of /p'an/-/pan/-/phan/ as a function of
speaking rate: Isolated condition (above), normal rate (middle),

and fast rate (below). VOT intervals for horizontal axis (in ms)
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Figure 5. VOT distributions of /k'in/-/kin/-/ktin/ as a function of
speaking rate: Isolated condition (above), normal rate (middle),
and fast rate (below). VOT intervals for horizontal axis (in ms)
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Figure 6. VOT distributions of /k'an/-/kan/-/khan/ as a function of
speaking rate: Isolated condition (above), normal rate (middle),
and fast rate (below). VOT intervals for horizontal axis (in ms)
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Table 5. Percent overlap between stop categories as a function of

speaking rate

LRl H-7 k- ak 1
Y 84 33 40.0 6.6 40.1
HE &% 10.0 59.8 10.0 56.6
e & 20.0 66.7 40.0 56.6
71-71 71-71 77k -7k
oy 37 0.0 56.7 0.0 56.6
HE &5 0.0 66.6 10.0 533
We e 26.6 53.4 333 56.6
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wa x| 4 VOT BA @ | sl el
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WeE &5 19 ~ 24 (21.5) 96.7
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