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I. BACKGROUND

In Standard Chinese (pútõnghuà) there are four tones: I. high
(denoted -)¡ 2. rising (-); 3. Iow (dippirg,') and 4, falling
('). Apart from fundamental frequency, t\n¡o other acoustic cor-
relates have been deemed important in the manifestation of the
Standard Chinese word tones: intensity and duration.

Kratochvfl (1968) refers to tones produced in isolation when
he describes the length of the first tone as "slightly above
averagte"; the second tone as "slightly below average"; the
third tone as "well above average"; and the fourth tone as

"far below average". As far as we are avrare, there is no pub-
lished investigation of the duration of Standard Chinese tones
in controlled sentence environments.

In this paper the duration of Standard Chinese tones in diffe-
rent environments (sentence medial and final), and under dif-
ferent focus conditions (focus or non-focus) is investigated.
It is shown that the durations of the four tones are affected
dífferently by different environments. Tn particular, the fourth
tone shows the shortest duration of the four tones in sentence
final posítion, but is the longest tone in sentence medial po-
sition. All four tones are lengthened in focus position.

2. PROCEDURE

The speaker, a male resident of Béijing in his forties, was

asked to read at normal speed a number of questions and answers
at the sound treated studio at the Institute of Phoneti-cs in
Lund. The material raas recorded on a Studer tape recorder.
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The analyzed sentences were of the type (the standard plnyÏn
transcri-ption is used) :

!'iðmen V Ie Vláng N 'We V-d Wáng N'

Here, V is a rnonosylLabic verb, and N is a given name. The stu-
died syllab1es (i.e. V and N) were chosen so that all- four tones

\¡¡ere represented in both positíons, while these syllables were

all of the type Ca. By necessity, different consonants had to
be chosen. In the analyzed material, the medial syÌtable V is
followed by an unstressed sy11able in order to minimize the
influence of tone sandhi.

The total material consisted of the following sixteen sentences:

InIðmen

fshal feal

t*'l le wáns 

iüåJ

We

ki11
exannine
beat
scold

-d Wáng

fiÊ]
Each sentence was recorded twice, once \^iith focus on the sen-
tence medj-al verb, and once with focus on the final noun. This
was achieved by recording each sentence as the answer to two

different questions: ¡¡Ymen gfu Wáng N zuòle shénme? 'What did
you do with Wáng N?' the answer of which focussed on the senten-
ce medial verb; and NImen V Ie shéi? 'vlho did you V?' which
brought the focus to the name. The speaker read each of the
32 questions and answers twice, and r¡ideband spectrograms lt¡ere

made of the answers.on the spectrograms, the durations of the
vowels (a) in the studied syllables were measured.

3. RESULTS

Table I shov¡s the duration of the vowel in each of the I28
analyzed syllables. On Figures 1 and 2, each point represents
Lhe average of 8 measurements with the same tone' position and

focus condition. The data are arranged in different v/ays on

the two figures in order to illustrate the effects of the fac-
tors tone, position and focus.
The results show that tones 1, 2 and 3 are longer in final po-
sition than in medial position. In fact, in our material, all
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Table 1. Duration of the vor¡/el in Standard chinese syllables
of the type Ca (ms).

Tone I

mean:

Tone 2

mean:

Tone 3

Tone 4

mean: 188

Medial
Focus Non-focus
l-66 158
l-66 IBl
I74 150
18t l-66
158 148
I74 t5B
166 150
181 158

r7L 159

Flnal

FÕcus Non-focus
205
2L3
185
229
22L
22r
2t3
229

2L4

2L7
205
2A5
]-97
205
L97
r97
213

204

L42
]-74
150
r74
r58
189
L42
166

L62

103
L42

95
L42
r42
150
118
L42
l-29

252
252
22L
237
229
252
237
237

240

22L
205
2L3
22L
205
22L
205
L97

2LL

189
L74
189
189
205
L74
L97
189

158
166
166
L74
L74
r81
150
r74
168

315
284
292
292
308
300
308
276

297

237
205
260
197
252
252
270
260

242

mean: 196

181
t97
197
2L3
181
l-97
IB1
22L

184
181
L66
189
L74
181
L74
189

180

166
158
166
L74
150
L74
158
r74
165

r42
L42
158
181
r50
174
r58
110

L52
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Tone 1 Tone 2 Tone 3 Tone 4

300

250.

200

medial focus

medl-a1 non-focus

final focus

final non-focus
150

100

Figure l. Average duration for each combination of position and

focus conditions over the four tones



mêdia1
focus non-focus
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final
focus non-focus

250

Tone 3

Tone 2

fone I
200

lrone 4

100

!'igure 2. Average duration of the four tones over each combina-
tion of positÍon and focus conditions
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finals are longer than all medials with the same focus conditi-
on for these three tones. Tone 4, however, is on the average

shorter in final than in medial position (see rig. 1) .

Thus the factor "position" influences the different tones in
different,ways. The factor "focus", however, always has the same

effect: a focussed vor^tel becomes longer irrespecti-ve of its
tone.

In order to test statistically the interaction between the fac-
tors tone, position and focus, a three-wa1' analysis of variance
rlras performed with the following result:

Factor

tone
position
focus
tone-position
tone-focus
posÍtion-focus
tone-po s ition- focu s

residual

Degrees of
freedom

1

I
I
3

3

1

3

IT2

Test quantitySum of
squares
45 565

69 425

L7 743

72 327

3 904

328

2 165

23 490

115. 0 (p(( 0.00r)
(p(0.001)
(p>0.05)
(0.01<p<0.05)

6.2
1.6
3.4

Thus there is no significant interaction between position and

focus. The interaction between tone and focus and between tone
and posiÈion are both significant, but the tone-focus interac-
tion is rnuch smaller than that bet\^teen tone and position. The

average effects of focus and of final position are (cf. also
Figure 2):

Focus Final positl-on (ms)

Tone I 11.1 44.9

Tone 2 30.6 79 .8

Tone 3 37.8 9I.2
Tone 4 I4.7 -29.4

Thus, tones 2 and 3 are lengthened more than tone I and 4 in
focus, and as already said, the effect of final position (as

compared to medial position) is to lengthen tones l, 2 and 3,

but to shorten tone 4.

Because of these interactions, it is hardly meaningful to give
the average durations of the four tones vtithout stating the
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environment. In medial position the tones are ordered in in-
creasing durati-on as: T2 <T1 <T3<T4, and in finai position the
order is T4 <T1 <T2 <T3. The order gj-rren by KratochvíI l-968 for
citation forms (T4 <T2 <TI <T3) is the same as that for final
position, except that.the order between T2 and T1 is reversed
(the difference between T2 and Tl as found here is small, how-
ever) .

4 DISCUSSION

One might speculate hrhy the falling fourth tone is shortened in
final position. One possible reason is that because of senten-
ce intonation downdrift in statements (cf Gårding, Zhãng and

Svantesson 1983), the starting point for a sentence-final fal-
ling tone is rather low, so that it takes comparably short time
to reach the bottom of the voice register. Perception experi-
ments by Kratochvíl 1970 show that the fourth tone is associ--
ated with shortness. He found that shortened tones, may they be

tone l. 2, 3 or 4, are almost exclusively identified as tone 4.

Tone 3 j-s also somewhat exceptional since it is lengthened
more than the other tones both by focus and by final positÍon.
It seems that staying for some tíme at a low level ís an essen-
tial property of this tone, and this property is strengthened
by focus and by final position. The clipping citation form of
this tone is obtained by combJ-ning the int.rinsl-c 1ow tone wíth
sentence intonatj-on (cf . Gårding, ZIlãng and Svantesson I983).
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