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A Study on the Male Vowel Formants of the Korean Corpus of Spontaneous Speech

D% S a F A

Kim, Soonok * Yoon, Kyuchul

ABSTRACT

The purpose of this paper is to extract the vowel formants of the ten adult male speakers in their twenties and thirties
from the Korean Corpus of Spontaneous Speech [4], also known as the Seoul corpus, and to analyze them by comparing to
earlier works on the Buckeye Corpus of Conversational Speech [1] in terms of the various linguistic factors that are expected
to affect the formant distribution. The vowels extracted from the Korean corpus were also compared to those of the read

Korean. The results showed that the distribution of the vowel formants from the Korean corpus was very different from that

of read Korean speech. The comparison with English corpus and read English speech showed similar patterns. The factors

affecting the Korean vowel formants were the interviewer sex, the location of the target vowel or the syllable containing it

with respect to the phrasal word or utterance and the speech rate of the surrounding words.

Keywords: Korean corpus, spontaneous speech, vowel formants, male, Seoul corpus
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Figure 1. Comparison of English vowel formants in read and
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Figure 2. Comparison of English vowel formants in read and
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Table 1. Vowels extracted and their means(standard deviations)
of formant frequencies

3h2o] x}oitlgﬁ} 4:u1/\ 20T, 30th HA (2015)

@4 104 FI1(EZ=H2D F(EZHAD
i /i/ 23,888 365 (256) 1,910 (372)
ec /e/ 21,285 384 (100) 1,743 (254)
aa /a/ 33,521 505 (152) 1,301 (224)
xx /if 24,680 389 (233) 1,451 (364)
w o/ 21,195 392 (125) 1,085 (278)
u /w/ 10,508 381 (255) 1,206 (446)
00 /o/ 14,367 347 (129) 959 (342)

Holo] ArdAwksl SA W~ 30T o3} w= FA (2007'F)

A 103 EZ F FI(EZEA2D F2AEZ3A2D
iy /i/ 4,056 358 (102) 1,982 (253)
ih 11/ 7,286 422 (136) 1,695 (256)
¢h /e/ 4,436 501 (102) 1,595 (214)
ae /@/ 2,341 602 (130) 1,665 (198)
aa /a/ 2,039 639 (124) 1,280 (222)
uw o/ 1,571 359 ( 97) 1,566 (367)
uh /u/ 943 420 (101) 1,382 (291)
ao /o/ 1,403 545 (130) 1,056 (284)

v A9 $A FEAEs) (19529)

A 331 EZ FI(EZZEA2D F2AEZ3A2D
iy /i/ 66 267 ( 37) 2,294 (136)
ih // 66 392 ( 50) 1,993 (126)
¢h /e/ 66 526 ( 59) 1,854 (114)
ae /®/ 66 664 ( 62) 1,727 (121)
aa /a/ 66 718 ( 54) 1,091 ( 97)
uw o/ 66 307 ( 50) 876 (157)
uh /u/ 66 437 ( 46) 1,023 (122)
ao /o/ 66 568 ( 62) 836 (111)
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Figure 4. Distribution of vowel formants for ten males from

Seoul corpus
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Z]: locInWd
Z]: locInUt
o ) 9IX: locSyllnWd

s} Ul 21X locSylnUt

(B 18L& FA 07 Al o]4): SR3wd
(B ojd& S402 gl o). SR5wd

® 2 E2HEE FEAE Holx= 82 (1) ~ (5)

Table 2. Factors showing main effects by the vowel

89l
A=
F1| iverSex | locInWd [ locInUt [ locSylInWd [ locSylInUt
F(1,23884)  F(2,23882)  F(2,23882) F(3,23880) F(3,23880)
=12.71 =110.7 =21.71 =18.65 =3.348
ce skekok sk skskesk sk skesksk
F(1,21281)  F(221279)  F(2,21279) F(3,21277) F(3,21277)
=164.3 =5318 =6.95 =10.15 =14.71
aa skekok sk * sksksk *
F(1,33517)  F(233515)  F(2,33515) F(3,33513) F(3,33513)
=160.1 =4.665 =3.156 =9.462 =2.728
XX sk sk sk sk sesksk
F(1,24676)  F(2,24674)  F(2,24674) F(3,24672) F(3,24672)
=48.37 =19.43 =15.56 =62.13 =43.94
W stk * _ ok *
F(1,21191)  F(2,21189)  F(2,21189) F(3,21187) F(3,21187)
=202.2 =4.143 =2.798 =4.574 =3.739
uu skekok sk - skskesk sksksk
F(1,10504)  F(2,10502)  F(2,10502) F(3,10500) F(3,10500)
=101.7 =5.103 =0.929 =45.24 =30.35
00 skekok - - - -
F(1,14363)  F(2,14361)  F(2,14361) F(3,14359) F(3,14359)
=130.1 =2.076 =0.02 =0.782 =0.357
F2| iverSex | locInWd | locInUt | locSyllnWd | locSyllnUt
i sk _ _ ook _
F=240.3 F=2.344 F=1.123 F=8.568 F=0.898
ee seskesk - sk sk sk
F=803.2 F=2.497 F=35.73 F=4.578 F=14.32
aa skekok _ * sksksk sksksk
F=61.27 F=2.921 F=4.405 F=9.376 F=5.792
XX skekok - - sksksk sksksk
F=13.0 F=1.981 F=1.587 F=16.02 F=5.471
A% skekok sk _ sk -
F=28.81 F=12.91 F=2.238 F=16.39 F=1.257
uu sk sk - sk sk
F=66.51 F=11.84 F=2.343 F=53.09 F=33.36
00 sk sesfesk * sk sk
F=116.2 F=15.32 F=4.395 F=8.41 F=5.139

99

¥ 3 E5EE FEAE Hole 8% (6), (7)
Table 3. Factors showing main effects by the vowel

89 7171 89l 71&7]
F1 | SR3wd | FI1 slope F1 SR5wd F1 slope
ii ok 9.7 ii ok 13.8
ee Hkk -3.6 ee Hok -4.8
ag | FHE -13.7 aa ok -14.8
XX Hkok 7.2 XX Hok 7.9
vy | e 3.9 w ok 5.0
uu i 6.8 uu *kk 10.7
00 hkak 32 00 * 2.6
F2 | SR3wd | F2 slope F2 SR5wd F2 slope
ii ok 227 ii ok 229
ee *kk -19.3 ee *kk -20.7
aa | FHE -8.0 aa ok -10.2
XX - - XX - -
vy | oweE 18.1 v ok 19.4
uu Rk 24.9 uu dk 33.5
00 *okk 28.5 00 *kok 31.3
<3 2>o|A BEo] BE B5d tisty A/ M A
Hol B3 IHE gholl ¥akg v o2 Yeiwth £4 0
A1 1099 G F 52 oo, YA 538 dAdo] QIH
FE AAEE o [4]o] ostd o5 A dHH AA A
T <FE £ 2o A5 Doyt AAF Fdo] = A
AE 1H3IT T <E 45 HE T HT Alole] & Ao
= ol ¥R &=t
ZHE B3 &E 7 PO R o] AHEE O8] BH <
g >3 2 O ERo] F g XHE X7} vl
=29 oA JEF AP JAde] g XHE Flo] tiA=
RS £0F XA e AL B F vk AF3 Al
A & F o, JAEFAE AP AR o] gEs
HHE FE QA T2 AHF Jd Al AHEIE EEIT
oz stog FARE ZEEE €9 98 E3hE F=3)
= B RS = AE Aotk a4 oAl B siA}
B9 B e Aoy o)l e A4S A= Aol
ohdz} ej4lHTh
E 4. 84 o 108 719 B
Table 4. Height and weight of 10 men analyzed
o] AE  Jlem) EFAKke) IEHF XA 44
37 5 176 63 Hr
31 k23 177 79 ik
23 9 177 85 ek
2 9 179 64 2
26 1 182 2 Hr
25 23 162 58 o
32 o 170 90 o
36 o 176 81 o
36 £ 181 78 S
23 k5 183 70 S
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Figure 7. Formant distribution by the interviewer sex
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Figure 8. Formant distribution by the location of the target
vowel in the phrasal word
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Figure 9. Formant distribution by the location of the target
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Figure 10. Formant distribution by the location of syllable
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Figure 12. Formant distribution by the speech rate
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