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The relationship between pause and utterance durations in speech of short sentense

Kazuto Kamoi*!, 0 Tomohito Yamamoto*?] and Yoshihiro Miyake*!

Abstract In this paper we focused on a pause in the speech, and analyzed the fac-
tors affecting pause duration. It has been considered that utterance duration just before
the pause is the only factor affecting pause duration (preboundary effect), recently effect
of utterance duration just after the pause has also been noticed (postboundary effect).
However, the relation between two utterance durations and pause duration sandwiched
by the durations has not been analyzed. Therefore we analyzed these factors inclusively.
We proposed a simple sentence (XYsentence) in reading test and used two-way analysis
of variance (ANOVA) for analyzing the contribution of factors. As a result, we found
two factors affecting a pause. One is utterance duration just before the pause which was
aleardy observed, and the other is the ratio of prior and posterior utterance duration.
These results mean that not only a pre or postboundary effect but also a pre-postboundary
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effect exist in speech, and we discussed its mechanism.
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Fig.1 Utterances and pauses in speech
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Fig.2 XY sentence
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Table 1 Classifications of XY sentence
Postboundary(DUy)
Group S Group L
Preboundary Group S | SS sentence SL sentence
(DUx) Group L | LS sentence LL sentence
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Fig.3 A scene of reading experiment
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Fig.4 Experimental procedure
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Table 2 Two factors effecting pauses of XY
sentence

Factor DUx (A) DUy (B)
Level 1 short (al) short (bl)
Level 2 long (a2) long (b2)

0000000020400000000000000
0000000 (0 4)0

00000000000000000000000
00000000400000010000000 4
000000000000000000004000
000 1000000004000000010000
000000000000000030000010
0000000000008SOSLOLSOLLOODO
000000000000000000000000

00000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
ooooooooo

2.4 0000

0000000000 DPx_y0OODOOOODO
000000000000 DUy (A)OO0O0O00O0
000 DUy (B)0ODDOODODOD00000O00O0O
000000000000000000000000
0000ADBOOOOOOOOOOOOOOOOO
0000000000000000000000 A
BOOXYOOOOOOOOOOOOOOOOOODO
00000 (02)0 00000S8S000 LSO000
000000000000000000000000
oooooo

00000000000000000000000
000000000000000000000

3. 0000

3.1 00000000000 0000O0000
00
0520 SSO00 LSOOOO5b0 SLOOO LL
00000000000 DUxO DPx_yO0OOOO
000000000 320000000000000
0000000000000 000LSO000000
000SSO000000000O0DOODOn LLO
00000000SS0000000000000O
000000000000000000000000
000000000000000000000000
000000000 6a0 $SO00 SLOODOO 6b
0LSO00 LLOOOOOO DUy O DPx_y 00O
000000000000 30000000000



9001 9001
v SS * SL N
< LS = LL *
800+ v 800+
700/ 700+ .
a "o ’ .
£ £ . s
Yo
> 600+ .o _ > 600+ _—
x v > .
& ¥ , a -
500+ . 500+ -,
4001 MR 400f ey
3000 200 400 600 800 1000 1200 3000 200 400 600 800 1000 1200
DUX [ms] DUX [ms]
(a) SS and LS condition (b) SL and LL condition
05 XyYUOOooOboboobouooooooobooooboooo
Fig.5 A relationship between preboundary duration of utterance and duration
of pause in XY sentences
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Fig.6 A relationship between postboundary duration of utterance and dura-
tion of pause in XY sentences
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Table 3 A relationship between duration of
utterance and duration of pause in
XY sentences
(a) Preboundary

XY sentence SS SL LS LL
DPx_y[ms] 515.821 585.538 529.461 613.57
(b) Postboundary

XY sentence SS SL LS LL
DPx_y[ms] 612.051 670.945 667.271 641.077
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Fig.7 A relationship between preboundary
or postboundary duration of utterance
and duration of pause in XY sentences
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Fig.8 A relationship between the ratio be-
tween the utterance duration before
and after the pause and duration of

pause in XY sentences
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Table 4 A relationship between the ratio be-
tween the utterance duration before
and after the pause and duration of

pause in XY sentences
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Fig.9 A relationship between the ratio be-
tween the utterance duration before
and after the pause and duration of
pause in XY sentences (N=13**:1p <
0.01)
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