g o] A oto] g AE | X ofo] B F

F2) AYE

EHES ), FAS@FAH), ANL(F T )

<z} H>
1. A8 3. A3 2=
2. Ay 4. AE
<Abstract>

Geophysics of Vowel Space in Bahasa Malaysia and
Bahasa Indonesia

Hansang Park, Jeongsook Park, Taihyun Chun

The present study investigates the vowels of Bahasa Malaysia and Bahasa Indonesia in
terms of the first two formant frequencies and provides a three-dimensional formant chart
of vowels by plotting F1, F2, and the frequency of <F1,F2> datapoints on 4 different
scales: Hz, mel, bark, and the number of ERB. For this study, we recruited 30 male
native speakers of Bahasa Malaysia and Bahasa Indonesia (15 each) which include 6
vowels (i, e, a, o, u, 9) in various contexts. The three-dimensional formant chart showed
geophysics of vowel space, such that mountain peaks stand in particular locations with a
higher frequency of occurrence of datapoints. The geophysics of vowel space may shed
lights on the perceptual structure of vowel space. The results also showed that vowels in
utterance-final positions have a significantly higher F1 and a significantly lower F2 than
those in utterance-medial or utterance-initial positions, which means that vowels in
utterance-final positions are more back and lower in vowel space than those in
utterance-medial or utterance-initial positions.

* Keywords: Bahasa Malaysia, Bahasa Indonesia, Geophysics, Vowel space, Formant, F1, F2.
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AzuAjofo] Btak A

A A | B4 =4 = F =3

KHA | 1983 Kajang Selangor Malaysia
FAD | 1983 | Kuala Lumpur | Kuala Lumpur | Malaysia
1ZZ | 1985 | Kuala Lumpur Selangor Malaysia
NOO | 1987 Kajang Selangor Malaysia
FAI | 1985 | Kuala Lumpur | Kuvala Lumpur | Malaysia
FAK | 1984 | Petaling Jaya Selangor Malaysia
ADB | 1987 Klang Selangor Malaysia
SHA | 1984 Ampang Selangor Malaysia
HEL | 1984 Kajang Selangor Malaysia
AFF | 1984 | Kuala Lumpur | Kuala Lumpur | Malaysia
NAS | 1987 T Karang Selangor Malaysia
SHL | 1984 Klang Selangor Malaysia
ADI | 1984 | Kuala Lumpur | Kuala Lumpur | Malaysia
WAZ | 1983 | Sungai Buloh Selangor Malaysia
HAN | 1974 | Kuala Lumpur | W. Persekutuan | Malaysia
HAR | 1981 Bandung Jawa Indonesia
WAR | 1978 Jakarta Jawa Indonesia
HAZ | 1967 Jakarta Jawa Indonesia
AZI | 1982 Jakarta Jawa Indonesia
SAP | 1981 Jakarta Jawa Indonesia
IRF | 1982 Jakarta Jawa Indonesia
DEN | 1976 Jakarta Jawa Indonesia
SET | 1975 Kediri Jawa Indonesia
YUH | 1971 Maglang Jawa Indonesia
ARI | 1981 Surabaya Jawa Indonesia
BEN | 1979 Tangerang Jawa Indonesia
HER | 1969 | Yogyakarta Jawa Indonesia
JEL | 1975 | Yogyakarta Jawa Indonesia
UTA | 1972 Surabaya Jawa Indonesia
ROS | 1980 | Banyuwangi Jawa Timur Indonesia
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Hz mel bark
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Position | Vowel| F1 F2 F1 F2 F1 F2 F1 F2

i 286 {2237 | 363 | 1690 3 13.6 7.5 22
e 413 12082 | 498 | 1618 | 4.2 13.1 96 | 214
Initial a 607 | 1511 | 683 | 1324 | 538 11 12 18.8
0 423 11027 509 | 1013 | 4.3 8.6 9.7 | 157
u 306 | 933 | 385 | 940 | 3.2 8 79 | 149
) 395 [ 1649 | 480 | 1396 4 115 | 93 | 194

i 294 (12237 371 | 1689 | 3.1 13.6 7.7 22
e 412 | 2060 | 497 | 1604 | 4.2 13 9.6 | 213
Medial a 586 [ 1568 | 664 | 1357 | 5.7 113 | 11.8 | 19.1
o 433 [ 1084 | 518 [ 1054 | 44 8.9 9.8 16.1
u 323 | 1027 | 403 | 1009 | 3.3 8.6 8.2 15.7
) 402 | 1741 ] 486 | 1446 | 4.1 119 94 | 199
i 316 | 2204 396 | 1678 | 3.3 13.5 8 21.9
e 526 [ 1865 | 608 | 1515 | 5.2 124 11 20.5

Final a 635 [ 1367 | 708 | 1239 6 104 | 123 18
o} 488 |1 978 | 572 | 979 | 4.8 83 | 106 | 154
u 339 | 894 | 421 916 3.5 7.8 8.4 14.7
9 432 | 1391 517 | 1252 | 44 10.5 9.8 18.1

i 295 2230 373 | 1687 | 3.1 13.6 7.7 22
e 439 (2026} 523 | 1590 | 44 129 99 | 212
Total a 607 | 1494 | 683 | 1313 | 5.8 10.9 12 18.7
) 441 | 1032 526 | 1017 | 44 8.6 9.9 15.8
u 318 | 947 | 397 | 952 33 8.1 8.1 15.1
el 405 {1609 | 490 | 1373 | 4.1 114 94 | 192
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Position | Vowel | F1 F2 F1 F2 F1 F2 F1 F2

i 289 | 2302 | 366 | 1720 3 138 76 | 223

e 434 | 2096 | 519 [ 1626 ] 4.4 | 132 9.8 | 215

Initial a 661 | 1548 | 729 | 1345 62 | 11.2 | 125 19

o 458 | 1051 | 543 [ 1029 4.6 | 87 | 102 | 159

u 319 | 976 | 398 | 966 | 3.3 8.2 8.1 152

9 429 [ 1605 | 514 | 1375 43 [ 114 | 98 | 193

i 311 | 2307 | 390 {1723 3.2 | 138 79 | 223

e 438 | 2097 | 522 (1626 44 | 132 | 99 | 215

. a 643 | 1590 | 714 (1369 | 6.1 | 114 | 124 | 19.2

Medial

o 457 | 1106 | 542 | 1068 | 4.6 9 102 | 163

u 330 | 1043 | 411 | 1020 34 86 | 83 | 158

) 432 | 1623 | 516 [1385) 43 | 115} 9.8 | 194

i 316 | 2169 | 396 {1662 | 33 | 134 | 81 | 21.8

e 493 | 1900 | 577 [ 1534 | 49 | 125 | 10.6 | 20.7

Final a 627 | 1434 | 701 | 1280 6 107 | 122 | 184

o 487 | 1037 | 571 [ 1022 | 4.8 87 | 106 | 15.8

u 338 | 936 | 419 | 946 | 3.5 8 8.4 15

el 448 | 1390 | 533 | 1253 | 45 10.5 10 18.1

i 300 | 2280 ) 378 {1711 3.1 | 137 7.8 | 222

e 448 | 2054 | 532 [ 1606 | 4.5 13 10 | 213

Total a 648 | 1535 | 718 [ 1338 | 6.1 | 11.1| 12.4 | 189

0 464 | 1063 | 549 {1038 | 4.6 8.8 | 10.3 16

u 325 | 985 | 405 | 976 | 34 8.3 82 | 153

k) 432 | 1577 | 517 (1359 | 44 [ 113 | 98 | 19.1
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HA ol LAY 4 glov AFEEE F5EF 93 AolE BHY F Utk
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2371 FA A FRHAD AT Aot o) F19 Hagtol & F FFEG
walo] oM o wton Fo HHEge v ESH uiviAE & #FH
Arc #3te] ZoA o ¥t & dxdlrelo]d jue FAHARS3N FEH
o F Ao} EFolA iste Al wEke] F3b Alolole F1d F29 H kol
F=8d zpol7t §ldh
T o] Alotol &k U Alofolo A H3te] X WE ERME e zol7t
ougtA] gotr 7] Y3t F1# F2 44E 5 ¥UFE 31 873 E5E =9
HEE Sl JAFo|YRAEA S HAEHT. WA T olrololE AmEHE,
Fio] disled =& Afele] foudt zto]7} UATHES, 40427)=27127.506, p <
0.0001]. ALF B4 A3} e/} jojv FYTIE Zol7t (1N 7B E&E Abolde
AR g Zolzb ATk BE Atejdm {Yu|g zpolrt YATHFR,
40427)=3294.413, p < 0.0001]. A% £ ZH3 374 Atolo] ME fjulg o]zt
AAJT. 2Fn BE&FH B Ateld R w3z AEo]  JATHEUO,
40427)=314.023, p < 0.0001]. F29] thaiE E& Alolol #Fud xtol7} AUch
[F(5, 40427)=28102.721, p < 0.0001]). AF% #4) A7} BE Alold M2 fFov|3
ztol7h ARTE B Atoldx Fofudk o7t AATHER, 40427)=1422.448, p <
0.0001). ALF ¥4 ZAF 8% Atoldl AZ Fug zolr} U 2 BE
7 37 Atold]l Foudt wE Lol AATHF(10, 40427)=127.945, p < 0.0001].
o2 AdxylAololo] A ABEW, Fld e g Atolo] 2w
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MZ foust zolrh ATk A Atoldx #wuE zto|rt UATHER,
45197)=303.570, p < 0.0001]. At A4 A 87 Alojo] X2 {Fou|g =}o]r}
Adtt. agxkm 2&d A Apeldl  feofmd wEE-Eo]  UAATHFAO,
45197)=157.184, p < 0.0001]. F29] thaiE =& Atolo] #9uldt xtolz} AR
[F(5, 45197)=33241.998, p < 0.0001]. A}¥ &4 ZAF} BF Alold] A2 {Fov9|d
zol7t ATk 8F Atojdlx {u|d Zpol7b UANTHER, 45197)=1264.598, p <
0.0001]. A}% £4 ZAx 373 Atold] MZ FYng Aol7t U 2 2
I 873 Alolol Fu)st w3z 280 UATHF(10, 45197)=77.412, p < 0.0001].
ARstel FARSEI UeERG R @3 S0 ALEI EF o], &
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