2Aelet sS4t M5 M2s (2013, 6. 30)
ISSN 2005-8063, pp. 53~58

ARl g Gl

259 IHE Wolh B Wy

53

www.speechsciences.or.kr
http://dx.doi.org/10.13064/KSSS.2013.5.2.053

A58 &

The Formant Frequency Differences of English Vowels as a Function of Stress

and its Applications on Vowel Pronunciation Training

=

71 ;(] Ll .

o

&+ 7 &2

Kim, Ji-Eun - Yoon, Kyuchul

ABSTRACT

The purpose of this study is to compare the first two vowel formants of the stressed and unstressed English vowels
produced by ten young males (in their twenties and thirties) and ten old males (in their forties or fifties) from the Buckeye

Corpus of Conversational Speech. The results indicate that the stressed and unstressed vowels, /i/ and /ae/ in particular, from

the two groups are different in their formant frequencies. In addition, the vowel space of the unstressed vowels is somewhat

smaller than that of the stressed vowels. Specifically, the range of the second formant of the unstressed vowels and that of

the first formant of the unstressed front vowels were compressed. The findings from this study can be applied to the

pronunciation training for the Korean learners of English vowels. We propose that teachers of English pay attention to the

stress patterns of English vowels as well as their formant frequencies.

Keywords: English vowel formants, F1, F2, stress, Buckeye Corpus
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Table 1. Male speakers' (40 and older) number of vowels
and formant frequency means (standard deviations)
(Kim & Yoon, 2012)

25 N Fl (Hz) F2 (Hz)

iy 4,988 343 (89) 1,924 (268)
ih 7,995 406 (121) 1,667 (254)
ch 6,228 479 (95) 1,567 (208)
ac 2,647 561 (115) 1,631 (193)
aa 2,508 595 (112) 1,223 (188)
a0 1,914 533 (111) 1,008 (257)
uh 955 412 (115) 1,351 (266)
uw 2,102 345 (67) 1,517 (352)
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Table 2. Male speakers' (20-39 years old) number of vowels

and formant frequency means (standard deviations)

(Kim & Yoon, 2012)

F1(Hz)

S s Fl (Hz) F2 (Hz)
iy 4,056 359 (102) 1,982 (253)
ih 7,286 422 (136) 1,695 (256)
ch 4,436 501 (102) 1,595 (214)
ae 2,341 602 (130) 1,665 (198)
aa 2,039 639 (124) 1,280 (222)
a0 1,403 545 (130) 1,056 (284)
uh 943 420 (101) 1,382 (291)
uw 1,571 359 (97) 1,566 (367)
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Figure 1. The relationship between the stress
and vowel formants
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Table 3. English vowel symbols used in the corpus

Holo] I3 A~ B

e AE IPA 71% q
iy i beat
ih I bit
ch € bet
ae & bat
aa a cot
ao 2 bought
uh U book
uw u boot
ah 3 butt
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Table 4. The number and formant frequency means (standard
deviations) of the primary stressed vowels

20-30t] =43 N Fl (Hz) F2 (Hz)

i 3,034 351 (100) | 2,011 (256)
1 6,322 421 (131) | 1,681 (249)
€ 4215 502 (102) | 1,593 (215)
e 2,297 603 (131) | 1,664 (197)
a 1,996 638 (124) | 1,280 (222)
> 1,354 545 (130) | 1,055 (285)
U 937 420 (101) | 1,381 (291)
u 1,526 359 (1 94) | 1,565 (367)
° 17,162 506 (146) | 1,369 (261)

A 38,843

40t °)4F YAl e Fl (Hz) F2 (Hz)

i 3,932 337 (189) | 1,958 (258)
1 7,041 407 (119) | 1,658 (248)
€ 5,843 480 (1 96) | 1,563 (206)
@ 2,579 562 (115) | 1,630 (192)
a 2,438 595 (112) | 1,224 (189)
> 1,811 532 (110) | 1,006 (261)
U 946 412 (115) | 1,351 (266)
u 2,019 344 (67) | 1,520 (350)
s 22,142 474 (152) | 1,341 (243)
A 48,751

4) olxe] 2L dHlolEE AMEE A2 &7EH(2012)Y A
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Table 5. The number and formant frequency means (standard
deviations) of the secondary stressed vowels

20-30t] g N F1 (Hz) F2 (Hz)
i 16 | 382 (58) | 1,948 (256)
1 265 | 418 (81) | 1,751 (221)
€ 110 | 514 (95 | 1,579 (198)
e 27 | 600 (107) | 1,633 (165)
a 34| 650 (137) | 1,261 (223)
5 38 | 534 (93)| 1,063 (262)
v 6| 479 (38)| 1492 (229)
u 17 | 352 (48) | 1,666 (277)
5 17,162 | 506 (146) | 1,369 (261)
A 17,675
40t oY A N F1 (Hz) F2 (Hz)
i 17 | 355 (43) | 1,905 (192)
1 283 | 407 (121) | 1,652 (256)
£ 126 | 477 (75) | 1,545 (219)
& 57 | 549 (119) | 1,663 (206)
a 52| 588 (95) | 1,169 (154)
) 72| 552 (126) | 1,060 (175)
v 8| 408 (66) | 1,377 (190)
u 39 | 346 (153) | 1,653 (230)
s 22,142 | 474 (152) | 1,341 (243)
A 22,796
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Figure 2. Vowel formants of the 20s-30s male speakers'
primary stressed and secondary stressed vowels
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Figure 3. Vowel formants of the 40s and older male speakers'

primary stressed and secondary stressed vowels
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Table 6. The number and formant frequency means
(standard deviations) of the unstressed vowels

20-30d) &4 N Fl (Hz) F2 (Hz)

i 1,006 | 381 (106) | 1,896 (225)
1 699 | 428 (188) | 1,794 (302)
€ 111 | 475 (91) | 1,660 (193)
e 17 | 531 (124) | 1,840 (257)
a 9 | 663 (144) | 1,323 (270)
5 11| 59 (153) | 1,124 (319)
o 0 N/A N/A
u 28 | 386 (216) | 1,558 (419)
° 17,162 | 506 (146) | 1,369 (261)

A 19,043

4ot ol A | Al Fl (Hz) F2 (Hz)

i 1,039 | 366 (87) | 1,798 (269)
I 671 | 393 (138) | 1,766 (291)
€ 259 | 464 (193) | 1,645 (228)
® 11| 483 (129) | 1,704 (258)
a 18 | 506 ( 91) | 1,196 (140)
5 31 | 540 ( 88) 990 (167)
0 1| 432(N/A) 1,124(N/A)
u 44| 360 (73) | 1,273 (410)
s 22,142 | 474 (152) | 1,341 (243)

A 24,216
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55 F29 X ¥l Zo] ozt Folxa AH RS9 F19
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Figure 4. Vowel formants of the 20s-30s male speakers'
primary stressed and unstressed vowels
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Figure 5. Vowel formants of the 40s and older male speakers'
primary stressed and unstressed vowels
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Figure 6. Vowel formants of the 20s-30s male speakers'
unstressed vowels and /of
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Figure 7. Vowel formants of the 40s and older male
speakers' unstressed vowels and /o/

5. 28 2 AdA

AA B9 Gol g WE wEe Yol fofu 5
Aol o] e WEY wE TWES A U A4
7} olsh Msd THER WIARTE = vl 2L UF
o, o] Aol 71712201002 AT} Zo] WA e
o WA 457} Belth BAE h=AE A9dE EHE
Shgmglel AT FLEAAL WA Bl /el o



58

ol & & AT T3 B /9] AT AAFIS F
o At o/ L= Ef0] 2 F UEF stk wet
A FF AFENME o|HF A FRE HhEA] 1 st
ATstoiol & ol g wH Adx 54 Fo BEe] =
HE+E ol HEo|Bn=E oA whg3lof b W2]o] oy
gh, AZA, A2AA, RIAA, BE /oS A 1EEe] ag
atm, olo We 7+ mge] AW FWES vEgos mg
$eg AxEste Aol ugA ol

FAEH

Bohn, O. & Flege, J. E. (1990). Interlingual identification and the
role of foreign language experience in L2 vowel perception.
Applied Psycholinguistics, 11, 303-328.

Ingram, John C. L. & S-G Park. (1997). Cross-language vowel
perception and production by Japanese and Korean learners of
English. Journal of Phonetics, 25, 343-370.

Kim, J-E. (2010). Perception and production of English front
vowels by Korean speakers. Phonetics and Speech Sciences,
2(1), 51-58.

Kim, J. (2004). Native language and non-linguistic influences on
the production of English vowel by speakers of Korean:
Acoustic study. Ph.D. Dissertation, The University of Texas at
Arlington.

Kim, J & Yoon, K. (2012). An analysis of the vowel formants of
the young versus old speakers in the Buckeye Corpus.
Phonetics and Speech Sciences, 4(4), 29-35.

(BAL & &7 (2012). Holo] IH oA ] AE B&
EHE BA Zdagel ST, 44), 29-35)

Kim, S. (2005). Phonetic Realization of the unstressed weak
vowel ‘Schwa’ in English. Speech Sciences, 12(4), 167-180.
(A5 (2005). Fo19] HIZAM RS schwa /o/9] S8 E.
SA 3 12(4), 167-180.)

Ladefoged, P. (2001). A course in phonetics. New York: Heinle
& Heinle.

Park, S. (2004). Errors of English stress by Korean speakers.
English Language & Literature Teaching, 10(3), 177-190.
(e (2004). =ele) Fol AA| 5] 54, Fojofwul
<, 10(3), 177-190.)

Pickett, J. M. (1980). The sounds of speech communication.
Austin, Texas: Pro-ed.

Pitt, M.A., Dilley, L., Johnson, K., Kiesling, S., Raymond, W.,
Hume, E., & Fosler-Lussier, E. (2007) Buckeye Corpus of
Conversational Speech [www.buckeye-corpus.osu.edu]

Columbus, OH: Department of Psychology, Ohio State

YAicIet S0 M5 M2s (2013)

University (Distributor).

Shin, S. & Bacek, S. (2010). Realizations of English stress shift by
Korean learners of English. Korean Journal of English
Language and Linguistics, 10(1), 3: 171-193.

(AeE & MAF (2010). =2 FolghgAte] FojdAlxol
A PFFAT. Foid, 10(1), 3: 171-193)

Weide, R. L. (1998). The CMU pronunciation dictionary, release
0.7 a. http://www.speech.cs.cmu.edu/cgi-bin/cmudict

Weinreich, U. (1953). Language in contact. The Hague: Mouton.

Yang, Byunggon. (1996). A comparative study of American
English and Korean vowels produced by male and female
speakers. Journal of Phonetics, 24, 245-261.

Yoon, K. (2012). Error correction and Praat script tools for the
Buckeye Corpus of Conversational Speech. Phonetics and
Speech Sciences, 4(1), 29-47.

(H72 (2012). Holo] IH A 0 F A FAW XA FRS 9

g 2OHE § 249 498 4(1): 2947)

Yoon, Kyuchul & Noh, Hye Uk (2012). An analysis of the vowel

o
[

formants of the young males in the Buckeye Corpus. Phonetics
and Speech Sciences, 4(2), 41-49.
(FTHE, 285 (2012). ¥oto] Sy oMo} g2 A 34

o mg EWE Y, Bhest SYAL, 4Q2), 4149)

* A4 (Kim, Ji-Eun)
HEgn FoAwS
ZEE A5 WF 210-701

Tel: 033-649-7816
Email: jieunkim@kd.ac.kr

* &7 (Yoon, Kyuchul)
Jista o] B ot}
712-749 735 ZAA tHE 214-1
Tel: 053-810-2145 Fax: 053-810-4607
Email: kyoon@ynu.ac.kr

AR 243}



