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Static and dynamic spectral properties of the monophthong vowels in Seoul Korean:
Implication on sound change
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Kang, Jieun - Kong, Eun Jong

Abstract

While acoustic studies in the past decade documented a raised /o/ by showing their lowered first formants (F1) almost
overlapped with those of high back vowel /u/, no consensus has been made in terms of how this /o/-raising affects the
vowels as a system in Seoul Korean. The current study aimed to investigate the age- and gender-related differences of the
relative distance among the vowels to better understand the influence of this on-going sound change on the vowel system.
We measured the static and dynamic spectral characteristics (F1 and F2) of the seven Korean monophthong vowels /e a A
o u i i/ in the spontaneous speech of Seoul Corpus, and depicted the patterns of 30 individual speakers (10 speakers in each
group of teens, 20s and 40s) as a function of age and gender. The static spectral examination showed low F1 values of /o/
in the spontaneous speech corpus confirming the vowel /o/ raising, and also revealed greater F2 values of /u, i/ suggesting
their anterior articulations. The tendencies were stronger when the speakers were younger and female. The spectral
trajectories further showed that the F1 and F2 between /o/ and /u/ were differentiated throughout the vowel mid-point
although the trajectories gradually merged near the vowel mid point in the older male speakers’ productions. The acoustic
evidence of contrast among /o, u, i/ supports that the raised /o/ is not indicative of a merger with /u/ but rather implying a
chain-like vowel shift in the Seoul Korean.

Keywords: sound change in Korean vowels, F1 and F2 trajectories, spontaneous speech, gender difference, age difference,
sound, merger, vowel shift
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(a) vowels for the static-point formant analysis,
(b) vowels for the formant trajectory analysis.

female male
10s 20s 40s 10s 20s 40s
(a)  Static point analysis: Phrase-initial vowels longer than 50ms
a 4581 4796 5626 4615 5531 5739
3 1284 1456 1483 1340 1500 1552
i 1741 1621 2144 1624 1960 2623
0 1362 1393 1824 1096 1450 1745
u 543 600 804 475 742 732
A 2344 2354 3078 1838 2408 2317
i 980 842 1113 751 797 996
) Trajectory analysis: Phrase-initial vowels longer than 50ms preceded
by alveolar consonants
a 983 1162 1348 912 1219 1314
3 308 437 206 505 228 246
i 119 92 127 86 64 76
0 280 310 444 207 392 407
u 93 98 122 98 72 110
A 380 366 504 214 329 358
i 171 135 113 106 134 99
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Figure 1. Normalized F2 x F1 distributions of seven Korean monophthong
vowels averaged across three age groups (10s, 20s, and 40s). Panels were
separated by gender (females vs. males).
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Table 2. Means and standard deviations of normalized F1 and F2 values for each vowel category.
10s 20s 40s
Female F1 F2 Fl1 F2 F1 F2
a 0.873(1.029) -0.218(0.464) 0.94(0.949) -0.143(0.43) 1.064(0.84) 0.096(0.428)
3 -0.108(0.56) 1.141(0.435) -0.258(0.543) 1.222(0.507) -0.264(0.354) 1.096(0.434)
i -0.647(0.433) 1.627(0.507) 0.771(0.39) 1.678(0.438) -0.841(0.336) 1.588(0.465)
i -0.646(0.498) 0.141(0.75) 0.712(0.421) 0.023(0.688) -0.769(0.428) -0.26(0.748)
u -0.649(0.514) -0.386(0.767) -0.757(0.368) -0.458(0.69) -0.877(0.305) -0.742(0.634)
o -0.704(0.365) -0.942(0.51) -0.725(0.333) -1.058(0.396) -0.713(0.312) -1.145(0.439)
A -0.337(0.609) -0.831(0.466) -0.348(0.5) -0.886(0.304) -0.302(0.491) -0.842(0.463)
Male F1 F2 F1 F2 F1 F2
a 0.768(1.133) -0.183(0.533) 0.807(1.012) -0.18(0.432) 0.842(1.056) ~0.144(0.403)
3 -0.376(0.477) 1.073(0.378) £0.192(0.43) 1.089(0.436) -0.17(0.466) 0.956(0.444)
i -0.642(0.352) 1.507(0.54) -0.932(0.479) 1.663(0.588) -0.708(0.478) 1.549(0.473)
i -0.541(0.454) 0.077(0.77) -0.698(0.491) 0.129(0.734) -0.64(0.514) -0.243(0.76)
u -0.639(0.339) -0.496(0.821) -0.771(0.397) -0.623(0.669) -0.663(0.354) -0.74(0.733)
o -0.591(0.287) -1.117(0.476) -0.656(0.377) -1.061(0.415) -0.618(0.392) -1.16(0.374)
A -0.35(0.467) -0.893(0.469) 0.111(0.516) -0.831(0.41) -0.22(0.592) -0.824(0.442)
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Figure 2. Normalized F2 x F1 distributions of seven Korean monophthong
vowels averaged across individual speakers. Panels were separated by age
(10s, 20s and 40s) and gender (females vs. males).
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Figure 3. Scatterplots of Euclidean distance between vowels as a function
of the speakers’ age (solid and dotted lines indicate statistical significance
and non-significance, respectively)

®3.4% 39 4 2ok 23 AY(FEAT) o 54
AH(EFHEAF A
Table 3. Summary of simple linear regression analyses: Euclidean vowel
distance(dependent variable), speakers’ age (independent variable).

Male Female All subjects

Pairs B P adj.r? B p adjir’ B p  adjr
i< .0126 .004 443 .01 .005 428 .012 <.001 437
i-u -.0039 .343 -.002 .001 .745 -.068 -.001 .648 -.028
u-o -.0052 .196 .058 -.005 .131 .102 -.005 .042 .109
o-a .0053 .146 .09 .005 .073 .167 .005 .021  .147
A-a -0016 .746 -.068 .011 .021 .294 .005 .22 .019
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138913k - Mg, A8 2 WA A, ix A, u i, 0 /of
Figure 4. Trajectories of normalized F2 [ top:(a)] and F1 [bottom: (b)]
over the time-course of the vowels /i i u o/: Thick lines for medians and
thin lines for 1st and 3rd quartiles. Panels were separated by age (10s,
20s and 40s) and gender (females vs. males).
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