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ABSTRACT

English vowels can be divided into monophthongs and diphthongs depending on the number of vocal tract shapes.

Diphthongs are usually produced with more than one shape. This study attempts to collect acoustical data of English

diphthongs published by Hillenbrand et al.(1995) online and to examine acoustic features of the diphthongs for phoneticians

and English teachers. Sixty three American males and females were chosen after excluding those subjects with different target

vowels or ambiguous formant tracks. The author used Praat to obtain the acoustical data systematically at eleven equidistant

timepoints over the diphthongal segment. Obvious errors were corrected based on the spectrographic display of each diphthong.

Results show that the formant trajectories of the diphthongs produced by the American males and females appeared quite

similar. When the female formant values were uniformly normalized to those of the males, almost a perfect collapse occurred.

Secondly, the diphthongal movements on the vowel space appeared not linear due to the coarticulatory gesture for the

following consonant. Thirdly, the average duration of the diphthongs produced by the females was 1.156 times longer than that

of the males while the pitch ratio between the two groups turned out to be 1.746 with a similar contour over measurement

points. The author concludes that English diphthongs produced by various groups can be compared systematically when the

acoustical values are obtained at proportional timepoints. Further studies will be desirable on the comparison of English

diphthongs produced by native and nonnative speakers.

Keywords: English diphthongs, American males and females, formant trajectories, duration, intensity, f0

.4 &
717} *é =

7]—0] e wo

‘@ A=l {srt =t ‘I}?/]‘
4 ATh(Ladefoged, 1982; Giegerich, 1993; Collins®} Mees,
2003). DPE—%C iﬂi g 7HA BoFs fAskEE HlE, olF

o
p—

1) FAMNEal bgyang@pusan.ac.kr

HA4dak 20108 49 30d
FALA 20108 59 279
AANZAA: 20108 69 13Y

o2 #IEHAE ZETHKenyond} Knott, 1953; Ladefoged,
1982; Ladefoged®} Maddieson, 1990). ©]|¥A o]FES2 g &
Az IZE7] wZo] Ho] AlZHF(onglide)e} Fo] FTAF
(offglide) 2 W77|% $Fh(Lehiste?} Peterson, 1961; Holbrook$}
Fairbanks, 1962; Borden¥} Harris, 1984; Kent?} Read, 1992;

Edwards, 2003). ©] =&EA= —Er N 254 712y o &

o

L

< AR UAE AR e A BRI FiHoE e
ARE} A|AIE Bl Zdowi o] dusby|® gtk o]
FTESE 519 o) W o)F A, ¥ HELU £HE
of wet oA ERITHIHE, 1993 1), 5 S0,
Trager®} Smith(1951)= &¢] olEdhes Wl wet =3 /il

IWhe 38 EA4E Bole Mol iyt 43 thedd wet
= Z&o]F S (fronting diphthong) &2 /iy, ey, ay, oy/7} S
el 7V SFEAS Hols= Ho|L /w/e) WEko
7h= $-8Fo)F R S(retracting diphthong) ©-Z /uw, ow, aw/7}

gom, f/0] Ho|R



p- 44
2 3 FZFolFES(centering diphthong) -2 /ir, er, ar, or, or,
u/ o2 A

Ladefoged(1982:70, Table 4.1)= 18] A= g 4%
7] AAE v, o] Folls AR A9 olFEZ gt

oheFet 7] WAlS HAF3 QAT Jones(1956)E baits /ei/ =
el 7 7o 2 BEXRSS HEe "R Afes
YUebd Wk o] Kenyon3} Knott(1953)E /e/28 ®7]8le] 22
o] WP} A9l §I5S YEFAI, Trager$t Smith(1951), Prator
9} Robinett(1973)2 /ey/Z E7| T} Ladefoged(1982)= Trager
o} Smith(1951)7} fy, wiE E713F o]f-= Ho) To] yesth wed
AFE AHEE A4 HolRe] FHA EAS AU IF
OlEL Ha FHEAOZE beatt} boot Ha-
o] T2 A Y Higl| o]FESH <l AHo] 7| Wit Ztzhe
fyl, iw/E B7]18SS AAFch Ladefoged(1982:70)= baitS
V2 F7IFET, ole olFRESY HolHE /1, o/E
W2A1S [PA7E ETRES#E B (“unsatisfactory shapes”) 2.2
Aol whet AL A, of TR AT gl $EFolF
o] EoAUE boatthe ©ole o]FESFE  Kenyon
Knott(1953)& /o/2 YERHT] B3|, Jones= /ow = X7t g
H, Gimson (1981)2 Zo|Fo] T&o] o]k g /i/9] AAQ &
Aol 7W7hE ACE B jayE F7)FTh ol =M e ek
olFES9 Ho|Re FFH EAo] o|U=g /1, o/l 77ke}
Gimson®] 7% /\}%5}3}. SE, Ladefoged(1982)9] %
ol = boat?} boyd] 88 HEES 2+ O E E(/oo, o1)2
2 373l ok olFe F oo g ige] Ed A=
oA FHARL o7t Y-S YeRTh wixEte g FFo|F
250l slgste birdete @AY /or/7F =, Gimson(1981)
2 Jo/EE F7)83L, Jones(1956)E A RS FAE UEHAoH,
Kenyon¥} Knott(1953), Ladefoged(1982)= /o/} /o/S *}%é‘i%
tl, 4HOR /oot ol & Yolg|2 FHo9ls

o 7
ok A &gk A mlo s %H oz &
2

S =3 Ao,

®7)8=

dlo

o 3

Aoz x4°l—r°ﬂ H]sf
BA AolE= oAl
g st A g ek
oz o & T5EHGay,
1968). Gay= 8419 WS AR Ol Bl FAol v
TG0l F2 o|FESR /o1, a1, av, eI, ov/E HE WE
A Al 74 £EZ B5EH il o] go] WETE o] TR
48 R oo ¥4 54 2AHH. Ade &4

H éé
o

<l EO]XI SASIAT, Aol s g2 ASAZTI} F2
fhol £xof Wstol] BAQle] LAsA UEston E5-E7HA]

2

2 HFsa YFAZ Yehlol [0 a, a', ¢, 012 F713h= A
3t 29 ATl AE 300 Hz ZEZ

HER I oA FHE TUHEY T4 2

& 9lE P THou FIZhE 2A0AE dejalA TaiA

OFESES AR FAT w dF Folu =FolA
= °olF RS SN 2RO E o|FN A IduE
YERI A tH(Kent®} Read, 1992:103, Figure 5-14; Giegerich,
1993:74-75, Figure 33abc). 3FAEL olgar FA| e
Ladefoged(1982:198, Figure 9.1)%] o Ax8 A|ZE7}T <kt
TFHEB A AY, Borden¥} Harris(1984:114, Figure 4.77)°l A|A1E
ZAAY olFRS 7o FAHAH O] BEFE £ ¢ FAd 7}

e ARE BY Ao dFEn. el olud A2e <
49 A9 HE B52esl THE Wb © o B uY

© 2 yeld Zo|th(Hillenbrand, Clark2} Nearey, 2001).
AS7HA AHE vke} o] FojolFRege 2aE2e ¥
37F w7l Wi S34 54& AR SsiAe o8 A
oA ZAsl ok sk, A& TE shAte] W5-S Hlwsky] 98X
€ o= A= dTd 34 AHE Folof stk Ty, ~HE
2 T A e THET}L MZ shrte] HEG A9

ErxﬂE A7 ol AF7HA o] TR

dlo
2
e
ot
re
ot
i
sl
)
4 rlr
AN
r°l'
57
o
St

4 fo
2 oo
2 ook
2 e X
°§~ At
j oX
ﬂ_.;: o ¢
>
)
W L
g 2
n o
oy
I dlo
o H
MR
=2
ot >
— £
- )
N ﬁ‘ :\é
& lo

o] =& AMEH + Hillenbrand 5(1995)¢] 11
o & & Pl @4 49 E T s 45

men.zip?} women.zipBH Y& ThEEE3te] BA5h=0 AHE-sich
(http://homepages.wmich.edu/~hillenbr/voweldata.html). ©] Z}5.0l|
o IRl dud 5534 9 AR wHe e
(2009ab)oll AAB] AEE o] §17] W&ol

o] =iolAe HEA
o} BAo] Algd o]FRS #A¥ A7 U SFEA HhHd Hp.



r&'&

HFERkE el Mestrlz

2.1 FJP=k

Aol 2713 3P A2 = Hillenbrand 5(1995)2] A5 2 A&
=l Ead 287 % u]iml o:lH 35O BT 63|t 1
S AU E vl AL BF 459ol=t, 1 5 201
o] =<l EH?SP"J%EOI =1 E}% gos AAI 10E'Ur =d

48 Olﬂhﬂl as E}E B2
g2t o 711/} F3%k°] 4

tlo L

heard” Al ©ojo]t}. o]
(Ladefoged, 1982)2] YF-o|X|qt, Z+7te] o) F wWako] A3 &3f
Aee HoyA gojolFrgo] Ukl 333 EAS B3}
<t E%0] 2 AS=Z AAXY. SFFEAL ZZHE(version
5.1.07)E FHT(20092) ©]&H B4 ~IPEE AME3,
ATFA7 e G o] F 5o AEARE AR EHolA 22t
10 ms QFZo] B4 7ol tidt H 0, Fl, F2, F3, FA%2 T3
olojA] EAF7HE 10583k AIZPE 10 ms 5 A H & Z
?%}BH 117 Anict 95 25 H“ZH B 7%, 10, Fl, F2,
F3, F4gt-& 7tk F39] R EZC] olyA] S4HE AVA &
S-S HiE 919] FAZHS ;OJ%}O# diAg 445 ATk 1170
B4 Ao dRE G BooA A3 6719 X33 A9
tl-83t7] Wil o|FES /& dRge AATe} vlws}
7 7]E /HFH_O_
5000 HzH oA 5702 A ko, oL 45702 A9
hoed®} heard®ll A 7 7112 EHET} 7}7}o] XQ.JSPO# sha =3}
HAY AL w2 @ TUE oA FA- A tha Hlojd A5
A& o] A £AE 0.5 EP-‘H SYAY Y EHUE o FAo]
iz T ol A5 IXE wo] ZAHES ATt 29
Egagd 233 ZHE gho] 37449 olEE flolr] flal, A
23 FgL AA, A4 2007 o] &3 A= AHT 27 =4
#e Aol& T3 A& At AHFET 300 Hzol 3 HstE
Hol A9 dld 49U E OA dof ~bERZTAS B
< %omﬂdﬂ S A A E YT 2, 2008ab; Yang,
AT oA o] wgolA] o] jo)9 t”ﬂe
doegts THE %"éﬁkﬂ Loy Ao w I Fok 6l
o, MZ ZH3I THE Y-S TR ~HEZTH *-;1%
2] Dynamic rangeS 30 dBo|3}2 WE|AY, F3gh #& o] Kol
2 GAY LRI YERA ebs 9ol ©] 32 60 dBoldL

r
rlo
=)
A
=)
Hl

2 A V= Yo AgS AERE QA AelE By
AU vA R wE ARE 7o %‘—E—%‘%‘i Tl g
| SAAHER s
2007 °]&sl T3

<EI1>2 v|=5¢l P 28Wo] WSt o]FES Jer, ar, 0v/9]
ZAANHE He 0@ THEZRS HoFEd <adpe 7
olFELN SAHAHER T3 Fl, F2, F33te] #4S Jehd



4
diphthongs | points O Fl1 F2 F3

1 123 496 2042 2670

2 122 479 2058 2677

3 123 467 2080 2675

4 123 457 2105 2685

5 123 447 2127 2689

el 6 123 436 2147 2693
7 123 426 2169 2694

8 124 415 2184 2698

9 124 403 2190 2710

10 125 392 2189 2715

11 126 386 2153 2713

1 125 500 1309 1730

2 125 487 1321 1708

3 125 477 1331 1691

4 125 469 1340 1686

5 126 464 1349 1685

or 6 126 460 1360 1688
7 127 457 1377 1694

8 127 452 1392 1706

9 128 446 1418 1727

10 129 435 1466 1766

11 131 418 1522 1836

1 125 530 985 2431

2 123 517 964 2446

3 123 503 940 2459

4 123 488 917 2457

5 123 473 899 2463

00 6 123 462 885 2463
7 124 454 877 2462

8 124 447 881 2448

9 125 438 907 2430

10 126 426 976 2397

11 127 413 1124 2344

#1929 dAo] MEH Gojo|Fme] SHA M
B okt TREYR
Table 1. Average f0 and formant values of English
diphthongs produced by American males
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Figure 1. Formant trajectories of English diphthongs

produced by American males
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diphthongs |points 0 F1 F2 F3
1 228 569 2411 3020

2 223 555 2448 3004

3 218 535 2468 3013

4 216 515 2493 3009

5 214 499 2516 3025

eI 6 213 484 2544 3022
7 212 473 2562 3028

8 212 463 2585 3031

9 213 456 2603 3035

10 215 454 2609 3037

11 219 455 2565 3043

1 231 570 1488 1901

2 225 564 1507 1890

3 220 553 1512 1882

4 217 543 1514 1872

5 215 537 1521 1865

or 6 213 532 1536 1865
7 213 525 1563 1870

8 211 519 1579 1894

9 209 511 1614 1925

10 211 500 1684 1987

11 229 483 1778 2093

1 229 630 1112 2779

2 223 612 1101 2790

3 221 590 1078 2804

4 219 566 1060 2819

5 217 543 1042 2825

00 6 216 524 1021 2835
7 215 508 1003 2831

8 216 493 989 2817

9 218 480 1003 2803

10 221 471 1075 2763

11 226 469 1270 2679
T2 PR o] wEE YololFrge] SHAH

B ot ZREG
Table 2. Average f0 and formant values of English

diphthongs produced by American females
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Figure 2. Formant trajectories of English diphthongs

produced by American females
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The Second formant frequency (Hz)
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Groups e1 or 00 Mean(sd)
278.3 273.1 284.6 278.7
Males
(41.0) (42.8) (48.0) 43.7)
3184 3214 326.6 3222
Females
(56.4) (46.8) (49.9) (50.8)

Table 3. Means and standard deviations(sd) of
durations of English diphthongs in ms
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different measurement points
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Figure 6. Pitch contours of English diphthongs at
different measurement points produced by

American males and females
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