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A Study of Intonation Curve Slopes in Korean Spontaneous Speech
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ABSTRACT

This study aims to discuss pitch slope on Korean intonation curve in spontaneous speech data. For this study, 656

utterances were taken in the spoken corpus and used

‘close-copy stylization’. And then the physical feature of pitch

movements was extracted for the study. The pitch slope was calculated on the basis of time and pitch range in each

utterance. As a result, the average and distribution of pitch slope is similar between men and women in the range of the

pitch movement except for essential differences. The slope of pitch movement confirms that there are no differences between

men and women. Pitch slope on a scale of -10 to 10 is 90% of the entire pitch slope; pitch slope that moves by time scale

without curve is 33.1%; pitch slope that moves half of the pitch bandwidth during the average time for pitch movement is

23.4%; pitch slope that moves 100% of pitch bandwidth during a half of the average time for pitch movement is 10.4%.
Those results imply the possibility of standardization methods of Korean intonation by pitch slope.
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Figure 1. Physical feature of pitch movements
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Table 1. Subject information
AE | 3 | yol | E8A A4
101 26 A& o skl Ay
1 02 26 A& o skl Ay
103 25 A& o skl Ay
04 23 A& kAl
2 105 22 A& ok
06 22 A& kA
mol1 28 A& o sk Ay
3 m02 28 A& o sk Ay
m03 26 A& o sk Ay
mo4 24 Mg o3k
4 m05 23 A& o3k
mo06 24 A& o3k
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Table 2. Number of the utterances extracted
A E o3l 3}t s}

01 54

1 162 02 64
03 44

04 44

2 147 05 42
06 61

mo01 63

3 187 m02 84
m03 40

m04 84

4 160 m05 60
m06 16

A 656 A 656

0|8} o] FZE3+ W3l= Praat(ver.5.3.57) & ©]&3k] &
B} 5383 (close-copy stylization)S A &FAcy. 24 EAL
3= AZ4A S7H(perceptually equality)= ©]-8-3}o] ul
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Figure 2. Close-copy stylization
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Table 3. Analyzed data of the female utterances

&0l &% HU  FHa  #s)
32 N =AU HE SE0] SE:o] AR
MNFE (Hz) (Hz)  (Hy) (5)
M 82 2268 3211 1645 1916

01 54
Sd 45 27.1 66.5 252 1.408
M 84 2206 3041 1606 1.853

02 64
Sd 39 30.0 67.1 219 1474
M 88 2342 3523 1643 2256

03 44
Sd 42 31.5 70.9 162 1.503
M 94 2305 3032 1768 1852

04 44
Sd 34 262 51.7 19.5  0.887
M 94 2357 3306 1752 1995

05 42
Sd 3.8 235 66.8 170 1246
M 93 2355 3467 1756  2.025

06 61
Sd 46 28.7 81.7 140 1374
. M 89 2305 3263 169.5 1.983

A 309
Sd 05 29 9.6 41 0228

F 4 24 U3 AR 71 AECD)
Table 4. Analyzed data of the male utterances

=0 SEe] AW  Hax ¥
S N 849 W@ S0l g®ol AW
N4 (Hz) (Hz) (Hz) (s)
M 8.3 119.3 154.5 92.7 1.980

m0l 63
Sd 42 14.1 30.6 6.5 1.599
M 10.0 119.9 169.9 88.9 2481

m02 84
Sd 6.1 213 422 10.1 2.610
M 6.9 131.0 168.8 103.5 1412

m03 40
Sd 3.0 14.5 32.0 11.8 1.065
M 7.5 170.0 224.1 128.0  1.090

m04 84
Sd 44 222 442 13.5 0.660
M 8.0 125.0 162.7 96.3 1.383

m05 60
Sd 34 15.2 28.5 8.9 0.787
M 6.1 118.2 151.4 91.2 1.492

mo6 16
Sd 3.1 16.1 34.5 7.6 0.772
_ M 7.8 130.6 171.9 100.1  1.640

A 347
Sd 1.2 3.6 6.4 2.6 0.748
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Figure 3. Measurements of x-axis time unit
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Figure 4. Measurements of y-axis pitch unit
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Figure 5. Measurements of pitch slope
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Table 5. Characteristics of slopes by sex

El o
N 2,499 2,434
H+t -0.010 0.266
o FFAt 0.1669 0.1596
ARzt 0.3 0.6
EEAA 8.344 7.872
sk 127 713
Ik 56.6 74.5
25 -3.698 -3.838
B 50 -0.201 -0.134
75 3.898 4225
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Table 6. Statistical result of t-test on slope differences between
males and females
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Figure 6. Histograms of slope distribution (Left: males, Right:
females)
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Table 7. Skewness and kurtosis of slope distribution
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Table 9. Statistical results of One-way ANOVA on slope
differences among the participants

AFgd | AF= | EEAF | F | fF9E
A2t 421971 11 38361 | 0.582 | 0.845
A | 324,359.299 | 4,921 | 65913
SHA | 324,781.269 | 4,932
AP 718719 BX EAL <O9 7>9] AERA &

Qe ol o] WU BE SAIAN ARSIFe] BET}

X 8 A 7e7] 54
Table 8. Characteristics of slope by participants

3 S 0,

e N we | memn | wzen | i‘_z;ﬂ i ;fi;fﬁ Ep A5k
101 457 0.344 7.5673 0.3540 -0.352 1.040 -23.5 56.6
102 758 -0.353 11.2039 0.4069 -1.152 0.446 =727 54.0
103 236 0.061 5.9308 0.3861 -0.699 0.822 -29.5 19.6
104 548 -0.150 6.1131 0.2611 -0.663 0.363 -26.9 32.8
105 419 0.368 6.8578 0.3350 -0.290 1.027 243 442
106 81 -0.022 7.2538 0.8060 -1.626 1.582 220 23.8
mO1 390 0.072 8.1885 0.4146 -0.743 0.887 -43.0 28.0
m02 472 0.097 8.1068 0.3731 -0.637 0.830 -33.0 56.6
mO03 345 0.054 9.0113 0.4852 -0.900 1.009 713 74.5
mO04 371 0.319 7.0932 0.3683 -0.405 1.043 234 35.9
mO05 351 0.362 6.7855 0.3622 -0.350 1.075 -21.6 26.3
mO06 505 0.614 7.8358 0.3487 -0.071 1.299 =313 59.1
A 4,933 0.126 8.1149 0.1155 -0.100 0.353 =727 74.5
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Figure 7. Boxplot of slope by the participants
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Table 10. Frequency, ratio, cumulative ratio of slopes by sections

HE 7t = H)-& T2 g
1 0-2.5 967 19.6 19.6
2 2.5~0 667 13.5 33.1
3 2.5-5 765 15.5 48.6
4 5~2.5 388 7.9 56.5
5 575 538 10.9 67.4
6 7.5~5 217 44 71.8
7 7.5~10 392 79 79.7
8 -10~-7.5 125 25 82.3
9 10~12.5 246 5.0 87.3
10 -12.5~-10 80 1.6 88.9
11 12.5~15 166 34 923
12 -15~12.5 51 1.0 93.3
13 15~17.5 97 2.0 95.3
14 -17.5~15 28 0.6 95.8
21 25275 13 03 98.9
2 27.5~25 4 0.1 99.0
59 72,575 1 0.0 100.0
60 S75~-72.5 0 0.0 100.0

A 4,933 100.0
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Table 11. Temporal characteristics of pitch movements

N At Hax | B | Z2HA
1%y 2499 0.6 100 13.9 £12.93
o 2434 0.4 100 12.7 +10.57
A 4933 0.4 100 13.3 +11.84
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Figure 8. Distribution of slope by temporal ratios
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Figure 9. Temporal distribution of slope by sections
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Table 12. Means and standard deviations of temporal ratios
by sections

AIRE W&
71=7] 73k e e
-2.5~0, 0~2.5 20.4 +15.2
-5~-2.5, 2.5~5 13.9 +7.8
-7.5~-5, 5~1.5 8.8 +4.1
-10~7.5, 7.5~-10 6.5 .7
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