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An Analysis of the Vowel Formants of the Young Females in the Buckeye Corpus
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ABSTRACT

The purpose of this paper is to measure the first two vowel formants of the ten young female speakers from the Buckeye

Corpus of Conversational Speech [1] automatically and then to analyze various potential factors that may affect the formant

distribution of the eight peripheral vowels of English. The factors that were analyzed included the place of articulation, the

content versus function word information, the syllabic stress information, the location in a word, the location in an utterance,

the speech rate of the three consecutive words, and the word frequency in the corpus. The results indicate that the overall

formant patterns of the female speakers were similar to those of earlier works. The effects of the factors on the realization of

the two formants were also similar to those from the male speakers with minor differences.
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Figure 1. Distribution of English vowel formants among
American adult males and females[1]
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Figure 2. Comparison of vowel formant distribution among male

and female American speakers[4]
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Table 1. Vowel symbols used in the corpus
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Figure 3. Praat script for measuring formants[8]
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Table 2. Number of vowels and their formant frequency
means(standard deviations)

e e Fl (Hz) F2 (Hz)

iy 3,942 432 (98) 2,373 (335)
ih 7,507 508 (125) 2,006 (305)
eh 4,405 629 (113) 1,883 (232)
ae 2,356 791 (149) 1,837 (250)
aa 1,979 793 (132) 1,482 (215)
ao 1,042 670 (145) 1,205 (259)
uh 861 502 (131) 1,664 (306)
uw 1,550 428 (103) 1,863 (445)
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Figure 4. Comparison of speech rates between young males and
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Figure 5. Vowel formants of the young female speakers
from the Buckeye Corpus
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Figure 6. English vowel formants of the adult females[1]
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Figure 7. Comparison of female speakers in [1] and
current study

o
lo
&
L om
=
El
Ol
A
&
sl
0
%
o
i
cl
fz
>
g
lo
A
[
o
v

oo
T oW oo x A

old % M o of
P

o

American young males vs. females (Buckeye Corpus, 2007)
TaE

Males (black)
sigma = 1.0 Females (red)

2 12
3100 F2 500 3100 F2 500

29 8. Holo] w2 o4 Gy BAES vl
Figure 8. Comparison of female and male speakers in the
Buckeye Corpus

A2 aolA 1ul e

3
ofd A4S thA FAF + ok
of

A3 dole el Fol Aste] iy AE



s
2
=
ky
=
[>
2
x
Lo
B
o
0
ro
=
0
10
H
0o
Hl
2
Im
Al
Jx

Bg ZE el Fetebr)rh &oldtA ¥tk REHALE
0352 22 <O 9>F HA ¢A AFYE A8 dF=0l
A B e fARE Boks s2ith T8y ol B
oA EEHEAF 039 HIERHEY ¥E Helo &St 79
A o] B THE ARE 2ty Yehd Jfo|EE, o
71 &34 e TS OE A5E &utEA EA4skEd
ol BS XHE FFE VA= FEHLS 2%0S 1) okt
g Aotk
100
=
PR x
_ [\M) Males (black)
sigma = 0.3 Females (red)
1200
3100 2 500

™ 9. ¥ote] I g3 FA sAbE] Bl
Figure 9. Comparison of female and male speakers in the
Buckeye Corpus

AG7HA Hoto] :#~9] 30t olat AL A A @
of tigk MAA B Fds AW RS o5 il FAl
o T olxe] Aol Bla] B Abolel THo| A
8 FEATE A HedH ol 24
4 meoll EAsE 2ee
= & Mo R s A=
Aok 2=F0H pE 2]lse] o
& FE VA=A S AHEES s

FA7E BAFsE A

e
)
(m

of ﬂo

1?{‘_‘,

[o

o
-

oXx
lo
fg

Floll thaldd= F(7,63) = 3249, p < 2E-16, F20l tistol&=
F(7,63) = 317.6, p < 2E-162.2 95% A F7ro)H F &
et S A= Zo R e HTth <O9 1002 F EHE

o} zg9lAskel BAE s ERoz el ol

49

Boxplot of place of articulation against F1
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Figure 10. Box plot of place of articulation against F1 & F2
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