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The Effect of Tonal Coarticulation on the
Fundamental Frequency of Mandarin Disyllabic
Words

Jing-Yi Jeng

Graduate Institute of Audiology and Speech Therapy, National Kaohsiung Normal University

Abstract

Coarticulation occurs frequently in speech, and not only presents on the segmental level, but
also on the suprasegmental level. Mandarin Chinese is a tonal language. Does tonal coarticulation
exist in the production of tone in the connected speech? By examining the fundamental frequency
(FO) variation of rime across different tonal context of disyllabic words, the contextual variation
may reveal the effect of tonal coarticulation. The purpose of the present study is to investigate the
tonal coarticulation for the disyllabic words of Mandarin Chinese. There are totally 16 types of tonal
concatenate in the disyllabic words. Ten adults (five males, five females) participated in speech
recording. The FO values at the beginning, mid and final points were measured and compared among
the 16 tonal contexts. In addition, the FO slops of the onset and offset section for a rime segment were
calculated. The results show that the neighboring tone in the disyllabic words did influence FO along
the rime segments in both syllables of words, except at the beginning points of the first syllables. The
entire tone contours of the second syllables were affected by tonal coarticulation; however, only the
offset sections of the first syllables were affected. It suggests that the preservative coarticulation is
stronger than the anticipatory coarticulation. Overall, the FO movement direction was generally not
affected, and the FO slops only had only little variation due to the coarticulation effect. According
to the magnitude of the difference between the FO at the final points of the first syllables and the
beginning points of the second syllables, the 16 types of tonal concatenate in the disyllabic words
can be classified as two categories: compatible type and conflicting type. For the conflicting type, the

FO distances between two concatenate syllables were greater than those for the compatible type.

Keywords: Tone; Fundamental frequency; Coarticulation; Tonal coarticula
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qf, - RIS F9RA) - a8 SRS F Rk - ﬂ‘?ﬁ
pui#  Tonel & tone4 : Tone2 & toned :  Tone3 &tone4 : Tone4 & tone4 :
S LR WERCONE W @@ e
BdEx—
- % AL 05 APTOT A IIGET S (2) - A (i) S
HpFR (ms)
5
HRl BE & Ry A e jeRs mpRE  Jopem T8 R
bl — R 140 139 140 -0.01 0.008 12 139 281
R 119 118 142 -0.01 0.21 36 123 258
= 117 99 94 -0.19 -0.05 26 102 217
[ -IRE 162 124 101 -0.35 -0.22 67 128 241
T 136 122 121 36 125 252
+ —~ i 250 246 249 -0.03 0.026 25 248 290
=R 211 199 242 -0.09 0.324 59 208 291
=R 206 172 151 -0.29 -0.2 71 175 262
[ -E 277 214 171 -0.51 -0.34 116 219 273
iy 66 216 280
Y A
IEH R & R AR piRERES mERE glmR Tis ER
) —~ R 133 130 139 -0.02 0.06 16 132 323
oo 111 101 124 -0.07 0.16 32 107 330
= R 119 97 91 -0.27 -0.11 38 101 219
[ IR 151 120 98 -0.38 -0.28 60 123 191
T 36 116 265




48 R ET 4 seiE ¥28W (201267 )

sz — (#8)

P& /j’f%;q:ﬁf Ay /?75’7[77‘7'/57; f?éff'f[/‘/ﬁ_;‘/gi’f‘/%ﬁ@j‘féffln}?? (Hz) -~ #F[f (Hz/ms) 2=
2R (ms)

5 LA

IR R & R A= pRRRE =R gl s R
v 239 232 249 -0.05 0.11 31 237 328
s 197 168 204 -0.17 0.2 51 179 382

= 198 150 124 -0.46 -0.3 93 156 241

pH 258 211 159 -0.52 -0.57 111 213 211

Ty 70 198 292




