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Phonetic Vowel Reduction Conditioned by Voicing of Adjacent Stops in English

Q 2 A*
Eunjin Oh

ABSTRACT

This study aims to investigate whether shortened vowel duration conditioned by a following
voiceless stop induces phonetic reduction of vowel space in English, and whether the reduction
appears more in the height dimension than in the backness dimension (Lindblom, 1963;
Flemming, 2005). Fifteen native speakers of American English read minimal pairs containing
ten American English vowels in [bVd] and [bVt] syllables in a carrier phrase. All the subjects
produced shorter vowels in the voiceless than in the voiced context. However, a reduction in
vowel space and a raising of low vowels due to the shortened vowel duration were generally
not found. To the contrary, the speakers tended to exhibit even more lowering of low vowels
in the voiceless context, and vowel space was more commonly compressed in the backness
dimension than in the height dimension. Many speakers, in particular, demonstrated fronting of
the high back vowel [u] in the voiceless context. It was interpreted that due to a relatively
large number of English vowels in the narrower low vowel space, the raising of low vowels
may give rise to confusion in vowel contrasts, and therefore the degree of phonetic vowel
reduction is restricted in that region. On the other hand, the high vowel region, being relatively
spacious in English, allows a certain degree of phonetic vowel reduction in the F2 dimension.
It is possible that heavy requirements for maintaining vowel contrasts may cause speakers to
overachieve vowel target values, especially when faced with vowels which are difficult to
distinguish due to shortened vowel duration, leading to an over-lowering of the low vowels.

Keywords: phonetic vowel reduction, vowel duration, F1, F2, stop voicing
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F4 ARg ()9 [a] 29 TR FAE BANN HS BEYA | A3E, g Lol
AohAWA £ B 2§l U% T Lol AYOE B+ Ak HAL BHAN F 2
&2 FRE FAMA T AL FAS BANAT §F A4S 09 ASE QAT F 2 D
8] 718 A4Z 8 HRAANT BHS B0 0% A8 Ro2 258 ARG el
Aolth. ¥4% BAANN 2 (19t ()2} 247 wHe) 1} [alunt o ARgow wgd A9

E 2e A6l A & ok F 2 2§80 AY o FolAntn ¥ & e SARAA,
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Flemming(1997)2] &4 & & 3Hphonetic optimization) ©} 2o Waw, SAZQ AHEL »¥
H2seh $4 2 dE FA9) 87 o) HF T compromise) AFHT 3R ol 8FE ¥
¢l A 2¥(quantitative or gradual constraints)d] HEl2 7AEc =8 HaZ AEXNE AA
FE AY 249 HAALZE(undershoot) Aol ZA Vel gz fAd 7M5AE IA F=
B w47t BX g MgA ¥ e 438 dA Iv B A9 Ao A4, I3 F
Y HolE =8 HA3rE 283 48 del ‘Oix HUI ) S E dE Aol 2 Aotk
(FALS o] 29} Liljencrants & Lindblom, 1972; Lindblom, 1986). =& Zol7l 4L W 8% &
PoEHA BEO 48 of7|F & YA, B H¥9] ARG FiHAA dojd @A B3 +
UARO], B Aol7t FAonz gz FAE dd =¥ S ¢ Eol= ¥ Adse Aol 7}
ook aEv BE 2 dERE A5 98 229 X ol =gstE EAUE ofdE 239
UL Az33A @ d48 oHd o] o]Roar AuE = glon ofF Y3 o83 Bo]l &
23 Fiolgtn & ¢ gl
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<HEZ 1> A9 Z+ 25 Fl1, F2 3+ @

{bvd]
F1
261.3
4212
3105
600.8
910.3
661.6
3075
7702

{bvd]
F1
246.6
3729
3728
533.0
795.0
636.4
2711
360.9
607.0
3311

[bVd]

201.2
3087
392.9
526.9
722.9
5014
299.0
4254
621.9
7T

(bvd]

F1
239.1
453.2
4179
653.8
828.9
734.5
296.2
4811
845
810.5

MAI(GA)
[bVt]
F2 F1 F2

24739 276.7 2433.8
20569 430.0 20286
2436.5 340.3 2356.6
18411 663.9 1781.1
1683.3 876.4 1671.6
1397.8 664.6 13979
1036.7 3165 11016

- 4452 1043.3
11547 784.3 10723
1116.7 8094 1147.1

MA3(BL)
(bVt]

F2 F1 2
2393.3 2422 23783
2086.7 403.3 1999.9
2380.2 372.8 23274
1977.1 624.9 18136
18915 7587 1740.4
1303.2 639.8 13109
10274 266.2 1033.3

893.2 3%.1 9737

841.8 667.1 998.0
13009 7189 12677

MAS5(CP)
[(bVvt]

F2 F1 F2
21249 2405 2155.0
19272 426.1 1900.2

2026.8 356.3 2059.4
1812.9 569.2 17214
1768.6 772.8 1719.2
1505.9 584.9 1423.6
1416.5 3077 1429.3
1133.8 4183 1146.0
1149.0 7207 1108.3
1361.3 841.8 1311.2

MAT7(BW)
[bVt]

F2 F1 F2
2402.2 2354 2444 4
21459 4822 21328
23187 426.1 23237
19134 682.0 1927.1
1821.2 838.0 1789.8
1539.3 7515 1511.2

9847 282.1 932.1
1170.8 504.1 11655
12740 826.1 13271

1320.1 844.2 1303.5

MA2(JM)
[bvd] (bvtl
Kl F2 F1 F2
270.8 1999.0 262.1 19784
4379 1682.7 48557 1620.9
403.7 1940.9 4198 1910.2
453 1651.9 5438 15973
623.5 1693.7 649.4 15775
545.3 1310.8 568.1 12311
310.1 16659 317.1 1664.8
449.0 1400.9 489.7 13227
551.7 8%6.0 549.0 8411
690.3 1184.7 701.1 1165.7

MA4(MF)
[bvd] [bvt]
¥l 2 ¥l F2
2295 22025 245.2 22351
3939 1960.4 4159 1931.1
3299 2219.0 331.0 22184
576.2 1779.9 655.1 17179
78.9 1690.6 787.0 1612.0
599.7 1259.9 664.3 1163.3
276.3 1025.0 2774 1151.3

420.3 10079 4185 983.0
662.6 9735 693.6 958.5
7065 1055.1 667.0 941.7
MAG6(TR)
(bvd] {bvtl
F1 F2 F1 F2
2391 23876 7.2 2371.2
364.8 1920.3 462.1 1843.1

3342 22409 328.1 2246.8
584.8 1692.5 6375 1666.2
830.6 1578.1 859.4 1526.0
5347 12439 6237 13524

245.1 955.0 276.5 10255
406.8 986.3 434.3 980.2
639.5 9387 676.6 1033.7
721.8 1095.7 776.1 11157
MAS(CS)
(bvd] [bVt]
F1 F2 Fl1 F2

265.9 21424 2545 217338
366.5 1875.7 383.1 1830.3
382.7 2006.5 349.4 2062.2
526.3 1722.9 591.3 1729.2
792.6 15183 816.2 1560.0
566.0 1365.0 5742 13385
269.8 1238.4 266.6 11551
3871 1041.1 4181 976.8
678.7 1168.2 711.8 1189.0
691.0 12005 T00.6 1207.7
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FE1(KB)
[bVd] (bvtl
F1 F2 F1 F2
2737 2936.6 2876 2950.8
486.7 2496.5 589.0 2509.6
491.7 2837.1 363.1 2999.7
769.7 22035 890.5 21578
1146.9 1866.1 11917 1913.0
7936 1719.4 916.7 1686.2
296.6 1010.0 303.1 10624
4935 1118.0 469.7 1232.3
942.6 1359.0 1060.3 12815

1019.1 1342.6 10916 1414.7
FE3(CW)
[bvd] [bvtl
Fl F2 F1 F2
280.5 2914.8 2740 2950.3
416.9 2396.3 532.2 23619
369.7 2693.0 370.6 2827.2
6855 21958 792.1 2090.8
59 1909.8 986.7 18723
742.0 18574 813.0 1786.4
361.0 1825.6 35449 1708.1
4939 1480.3 496.6 14215
873.1 1321.6 888.0 1301.0
857.1 1392.8 8584 1228.4
FE5(ABr)
[bvd] [bvtl
Fl1 F2 F1 F2
3189 2836.0 355.6 2057.7

496.6 2396.4 334.0 23216
480.0 2506.4 452.4 27099
7779 2156.0 812.1 20686
10016 18182 1077.4 19179
765.2 1619.6 856.4 1593.3
3388 1244.8 367.0 1285.0
565.2 12645 5427 12785
9304 11047 954.4 12585

891.3 1303.6 969.0 12542
FE7(J])
{bvd} [bVt)

F1 F2 F1 F2
2413 2986.2 2444 30499
400.7 2468.8 5992 24145
385.0 2740.0 389.3 28687
760.5 2242.0 795.7 21428
%11 18822 1003.4 1891.1
733.7 1643.7 815.0 1544.2
288.4 1463.0 3934 15170
4246 1295.4 566.4 1187.7
N1L5 1287.1 962.8 1346.2
N03.7 1352.3 9452 13349

FE2(AM)
[bvd] [bVt]

F1 F2 F1 F2
236.0 2656.6 2365 2642.4
408.6 22659 461.3 2182.3
4235 2563.9 380.3 2569.7
740.7 2168.8 8055 20685

1023.9 1989.7 1061.3 18551
8352 1792.7 8974 1656.0
2858 12132 2709 12842
367.7 11296 3559 1097.4
979.3 1362.3 10444 1294.0

10479 1402.0 1000.3 13277

FEA(LA)
[bvd] [bVt]

F1 F2 F1 F2
279.7 2004.4 2413 2439.0
4455 21881 4456 2146.6
427.0 23875 3744 2402.1
609.2 19438 682.8 1952.8
8255 1816.7 10226 1691.3
663.6 1561.2 700.4 15839
3426 12391 303.1 1405.0
4455 12589 462.9 12789
739.0 1203.6 7.7 12759
8218 12429 9151 1340.5

FE6(ABW
[bvd] {bVt]

F1 F2 F1 F2
231.3 2941.4 2234 2944.1
400.3 2499.0 528.0 23453
361.2 27366 361.8 2013.0
7238 2176.0 734.8 21149
9744 1918.3 994.1 1923.0
729.1 17827 7736 16(4.4
335.5 1604.0 325.2 1589.7
3729 1204.2 406.2 1299.7
933.7 13345 992.4 13423
9%2.1 1506.1 970.3 1332.8



