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A Comparative Study on the Male and Female Vowel Formants

of the Korean Corpus of Spontaneous Speech
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ABSTRACT

The aim of this work is to compare the vowel formants of the ten adult female speakers in their twenties and thirties from
the Seoul corpus[7] with those of corresponding Korean male speakers from the same corpus and of American female
speakers from the Buckeye corpus[4]. In addition, various linguistic factors that are expected affect the formant frequencies
were examined to account for the distribution of the vowel formants. Formant frequencies extracted from the Seoul corpus
were also compared to those from read speech. The results showed that the formant distribution of the spontaneous speech
was very different from that of the read speech, while the comparison between the female and male speakers was similar in
both languages. To a greater or lesser degree, the potential linguistic factors influenced the formant frequencies of the vowels.

Keywords: Korean corpus, spontaneous speech, vowel formants, male, female, Seoul corpus
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Figure 1. Comparison of vowel formant distribution among male
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Figure 2. Comparison of female and male speakers in the
Buckeye corpus [5]

<13 258} <18 3>0] QJu|sl= =
(119 B=A4 2437 [4]19 ALz A ZRE AL A9l

AFEY g XHEE [6]9 AFAAY Zo] EEAHA 12
a8 BY <39 4>9 2ok @EAe] AS 4 1238 A

qetae FHEE FEo] fIANE At 49
40% A=) AgT 2t % AH ZSE Alold FHE

of 43| WS B 5 Atk

fr o
o
Su A

1

100
I
) Males (black solid)
sigma = 1.0 Females (red dotted)
1200
3100 F2 500

9 3. ot I oA EA s Hlal [5]
Figure 3. Comparison of female and male speakers in the
Buckeye corpus [5]
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spontaneous speech [6]

oelF AT PHUES PO sof, B AFAE [7)9
ol gate] Aelnsh g4le] o

2.1 A5 o

3haro} Ahis} AW 208k A&FT e [7]9] AT
oA FEH IH2Z, 10th, 20th, 300, 40the] A& A 3}
A7b Z47F 10988 F 40902 FAE] ok 7t dtele
HU 44 sy os FAE k. 74 sk oF 1AIRE 7hE
JEIF g2 om thokgt FAlo tiste] o] yzhe 7
F@3taL k. o] ZH2E Wole] I

=
20 F5 WS Bio} AFHON ATEOE RE

B AFolAe £49 tdoR Aems o] 2009} 30tH
A 44 F 108e AEEon, gojete] v e
Holo] I 0] 300 o]}t W= oA 108 ] AU} 54
3, 311 R ml= Al A 288 dEA S-S A
tATh =3 gho] GEA ko] HwE flEte [8]9 o4 H
s ol 83t

Ol



Nl
e
E
Auj
&l
e
2
>
1
2
ol
rr
=
fu
9 &
oX,
lo
\’

[~
u
el

m
W
L4
o
2£
£
T
oWy
(i b oo By
o >

1

2 A
2
Ir
au
=
(i1
ro
m
=y
(o
\_Ul
=
=
fru
o
S
b4t2
k=l
I

(D) AE AR 4

(2) ©148 Y
(3) %3} U<
(4) 7o B
®
(6)
7)

) 1.[1
y

6 & do u

o b

boobtop A

1=

e

~

td
o
1!
re
{m
o ﬁ
ox
AT

ol
o
=)
i
N
N
o
oX
o
pass

22 $1A (initial/medial/final)

25 91A (initial/medial/final)

49 o™ W 9A (initial/medial/final)
249 w3} W YA (initial/medial/final)
(EH o8-S FHORE Al ofd)

(EH o8& FHo=E T4 o4

X

lo

rr ilﬂ H
do FE
e o
i)
i
po)
o
&
e
e

of
%
&
Hy
2
S
of?
m 2

2
v:)
fo
rO
it
2
)
_O‘L
£
offt
2,

23 &4

B2 Z3k(Praat, ver. 5.4.04)& A&, <& 1>0f AAH
bxo] 9 o] B3 XHE sty B AHHEE I3Th
Adusel 54¢ TEsle] Reo BE ARE HER

A ea, EAR FF2AUAY HlE Yol ok 2ol

ERE PEE AZ4HOE golah Yol 4w

22E <17 450 A9} Po] BT B AUES

Ao o

e

[}

()

ol

> of)

m
le o o

o
© 4 2 o2

Adste] A i 4 Aoln, o] A}
A Rk el o] &t

3. A3}

rlr
4
B

® 1. 329 2 ¢ ITHE HF U BFAA}

Table 1. Vowels extracted and their means(standard deviations)

of formant frequencies
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o4 103 EEZ & FI(E=H2D F2(EFH3h

gy 2

2 X

i i/ 16,920 386 (222) 2,279 (408)
ce /e/ 17,244 421 (143) 2,139 (339)
aa /a/ 26,011 609 (220) 1,481 (289)
xx /i 17,466 421 (260) 1,676 (409)
w /o 17,282 424 (159) 1,182 (307)
w /w/ 7,971 394 (230) 1,330 (461)
00 o/ 9,455 365 (134) 1,057 (332)

Hoo] Ahelus}

SAZH 2 300 ©)§) vl oA (20079)
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oA 103 EZ £ FI(E=H2D F2(EFH2h
iy /i/ 3,942 432 ( 98) 2,373 (335)
ih 1/ 7,507 508 (125) 2,006 (305)
¢h /g/ 4,405 629 (113) 1,883 (232)
ae &/ 2,356 791 (149) 1,837 (250)
aa o/ 1,979 793 (132) 1,482 (215)
uw /u/ 1,550 428 (103) 1,863 (445)
uh /u/ 861 502 (131) 1,664 (306)
a0 /o/ 1,042 670 (145) 1,205 (259)

v A A FEAEs) (19529)

o4 289 EEZ F FI(EE3AAD F2(EZFHAD
iy /i/ 56 310 ( 47) 2,783 (132)
ih /v 56 441 ( 47) 2,474 (151)
eh /g/ 56 608 ( 78) 2,334 (139)
ae /@ 56 863 (115) 2,049 (179)
aa fa/ 56 864 ( 95) 1,229 ( 99)
uw /u/ 56 378 ( 47) 961 (173)
uh /u/ 56 469 ( 56) 1,162 (157)
ao /o/ 56 587 ( 86) 915 (123)
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Figure 9. Comparison of vowel formants from spontaneous
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Table 2. Factors showing main effects by the vowel
89l
F1| iverSex | locInWd | locInUt | locSyllnWd | locSyllnUt
il - - - - -
F(1,16916) | F(2,16914) | F(2,16914) F(3,16912) F(3,16912)
=1.79 =1.79 =1.025 =0.817 =0.871
ee - seckk seskok sk sk
F(1,17240) | F(2,17238) | F(2,17238) F(3,17236) F(3,17236)
=0.423 =10.61 =29.64 =4.913 =9.685
aa sk - - skesksk *
F(1,26007) | F(2,26005) | F(2,26005) F(3,26003) F(3,26003)
=165 =1.026 =0.849 =6.531 =2.741
XX ks sk % sksksk _
F(1,17462) | F(2,17460) | F(2,17460) F(3,17458) F(3,17458)
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i sokok sokok *okok * dkok
F=112 F=7.559 F=10.1 F=3.421 F=7.879
ee sfeskok k3 skesfesk sesksk sk
F=74.43 F=5.679 F=18.14 F=12.34 F=9.2
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Figure 10. Formant distribution by the interviewer sex
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