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Effects of Speaking Rate on Korean Vowels
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In this study, we examined the acoustic characteristics of Korean vowels through a production test under three
conditions of speaking rates (slow, normal, fast), The effects of a change in speaking rate on vowel duration were
found to be very strong, The faster speaking rate was, the shorter the total duration of vowels was, But the duration
ratio of two components of diphthong was not changed significantly according to changes in speaking rate, But unlike
the temporal aspects, the formant value of vowels at their steady—-state and change ratio of formant of semivowels
were not affected strongly by the change in speaking rate,

Keywords. Speech rate, Korean monophthongs, Korean diphthongs, Duration, Formant
ASK subject classification: Speech production and preception (12.1)
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Table 1. Mean durations in ms of syllables and the number
of syllables per second for three speaking rates.

speaier | 9086Ch  syiable mean  the number of sytiables
rate ~ duration (ms) per second :
fast 158 {10.16) 6.34 (0.39)

1 normal 207 (4.15) 482 (0.96)
slow 246 (5.31) 407 {0.89)
fast 120 {9.02) 8.37 {0.60)

2 | normal 191 {5.28) 5.24 (0.14)
slow 258 {20.33} 3.89 {(0.31)
fast 148 (7.23) 6.75 (0.33)

3 | normal 194 (6.86) 5.15 (0.18)
slow 253 (8.39) 395 (0.13)
fast 147 (6.08) 6.79 (0.28)

4 normal 181 {5.02) 5.52 (0.15)
slow 245 {7.91} 4.08 (0.13}
fast 142 {17.18) 7.10 {(0.92)

TOTAL | normal 194 {10.49} 5.14 (0.27)
slow 250 (12.63) 399 (0.19)

B2 WEAT0| 2 HRZ0| W XjSAIZH (ms )3} YR
EMED, (= BEMR]
Table 2. Mean durations in ms of monophthongs for three
speaking rates.

o0 2 o0 2 o <o

126 114 95 125 108 108 100

fast 21) 2N @) (% (15 (14 (3
150 141 135 146 135 149 135
normal (18 43) @0 (20) ©7) (30 (28)

245 191 187 188 19t 199 178

Siow (73) (720 (700 (69 {B63) (59) (60)
**:::':(30065 * *%k EL L2 *% *%x *k

FAFZ 0] g oLt HF Eeht = dste] 3¢ 7
o] Yt 2% drolAe olg weistq 55

B3 WHATH ME 0|52Re UDS, HRS MR HRNSAZ (ms), YIS DR XISAIZ HIS (BER/HDE)D YHRA

MY ( )= BEER)

Table 3. Mean durations in ms of semivowels and simple vowel portions of diphthongs and the duration ratios {simple vowel

portion/semivowel).
oF  oh g R of 2} L | N # of
simple vowel 74 (16) 68 (22) 60 (12) 42 (10) 92(14) 85(8) 83 (%) 78 (14 73 (16) 72 (13)
fast semivowel 62 (16) 64 (20) 90 {19) B84 (36) 42 (20) 59 {15) 50 {14) 40 (14} 52 (22} 53 (11
ratio 1.26 122 0.98 058 252 1.51 1.79 217 1.74 1.40
simple vowel g5 (18) 86 (19} 90 (19) 57 (14) 111 20) 112 (18) 101 (29} 105 (23) 89 (15} 96 (19)
normal semivowel 84 (23) 94 (32} 97 (41) 127 (60) 63 (34) 71 (23) 6519 61 (14} 61 (16} 85 (i6)
ratio 1.23 1.00 1.12 051 232 1,69 1.71 1.77 154 214
simple vowel  159(52) 122 (37) 128 (48) 87 (30) 159 (52) 170 (64) 160 (67) 157 (54) 134 (37) 126 {38)
slow semivowel 114 (31) 103 (23) 120 (27) 165 (73) 72 (24) 92 (27) @1 (19) 73 (20) 94 (75) 108 (24)
ratio 135 124 106 056 241 213 206 230 154 1.15
*%x X001 simple vowed *k *k *x 2k *x xk *k *h *n
20,05 semivowel *k 'k *x 2% *x % % *k e *x
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Fig. 1. Midpoint F1 and F2 values in Hz of simpie vowels and simple vowel portions of diphthongs for three speaking rates.
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B 4 UNASE 020 0/ZR20 CRg MR F2 3 i3 YRRLRBMANIL) Post Hoe EJAE (Duncan) F2f {»+0<0.01,
= K0.05) (/= AFEAS F0 |93 X018 = TS HE)
Table 4. Result of One-way ANOVA and Past-Hoc test on F2 value of monophthongs and simple vowel portions of diphthongs
( '/ shows significartly different groups from the resulis of post hoc test),
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S RIKAlIZ =G S
XK F (2,12) = 193.896 P<0.000 F (2,12) = 115.440; P<0.000
xj2 F (2,12} = 137.312: P<0.000 F {212} = 162.780: P<0.000
RI3 F (2,12) = 242.356: P<0.000 F (212} = 184.966: P<0.000
3RK F (2,6} = 177.070; P<0.000 F (2,12) = 136.352: P<0.000




22 UIBYRISIX| H22H W1 {2000)

FE& 2-2 WHAE0| ME TURFO) ASAZN GF UHBMEMIFIL XFE

ot F (231} = 22.324: P<0.000
0| F (2.56) = 11.679: P<0.000
= F (247} = 15.299; P<0.000
oY F {257} = 11.191; P<0.000
L] F {2.49) = 18.546; P<0.000
o F {252} = 24.764: P<0.000
o F {257} = 17.784; P<0.000

£2 2-3. 0)3239 YRS YN DR HH XSAIRIN IS YHFARHY FUT KRS

ot F (2.36) = 18.967: P<0.000 F (2.36) = 14.074; P<0.000
ol F {250) = 16.686: P<0.000 F (250) = 9.935: P<0.000
2 F (251) = 22.372; P<0.000 F (251} = 15.518: P<0.000
L F (232) = 14.718: P<0.000 F (2.32) = 5661: P<Q.008
of F {2.56) = 20.892: P<0.000 F (256) = 7.221: P<0.002
2} F (2.37) = 19.081: P<0.000 F (237) = 7.514: PQ.002
H F (242) = 19,515 P<0.000 F (242} = 15510: P<0.000
# F (2.34) = 18.561: P<0.000 F (2.34) = 8.460: P<0.001
# F (251) = 15.945: P<0.000 F (251) = 13.619 P<0.000
2| F (2.48) = 0.985; £<0.381 F {248) = 36.036; P<0.000




