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An Acoustical Study of English Diphthongs Produced by American Males and Females
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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.
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Table 1. Average f0 and formant values of English diphthongs
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diphthongs | points 0 F1 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
o 2 123 517 964 2446
3 123 503 940 2459
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4 123 | 488 917 2457
5 123 | 473 899 2463
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
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Figure 1. Formant trajectories of English diphthongs
produced by American males
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Table 2. Average f0 and formant values of English diphthongs
produced by American females

diphthongs | points 0 Fl1 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

el 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

0o 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
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Figure 2. Formant trajectories of English diphthongs
produced by American females
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Figure 3. Formant trajectories of English diphthongs on
F1-F2 space produced by American males and females
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Table 3. Means and standard deviations(sd) of durations of
English diphthongs in ms

Groups el ar 00 Mean(sd)
Males 278.3 273.1 284.6 278.7
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(56.4) (46.8) (49.9) (50.8)
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