LAl SHUE M4H M4s (2012, 12. 31)
ISSN 2005-8063, pp. 19~27

SAES YEh= €3 $=

Wo] B4

Speech Rate Variation in Synchronous Speech

2w @

3 A2

Kim, Miran - Nam, Hosung

ABSTRACT

When two speakers read a text together, the produced speech has been shown to reduce a high degree of variability (e.g.,

pause duration and placement, and speech rate). This paper provides a quantitative analysis of speech rate variation exhibited in
synchronous speech by examining the global and local patterns in two dialects of Mandarin Chinese (Taiwan and Shanghai).
We analyzed the speech data in terms of mean speech rate and the reference of “Just Noticeable difference (JND)” within a

subject and across subjects. Our findings show that speakers show lower and less variable speech rates when they read a text

synchronously than when they read alone. This global pattern is observed consistently across speakers and dialects maintaining

the unique local variation patterns of speech rate for each dialect. We conclude that paired speakers lower their speech rates

and decrease the variability in order to ensure the synchrony of their speech.

Keywords: synchronous speech, speech rate, speaker variation, speech accommodation, synchronization task, Read-Alone,

Read-Together, Just Noticeable Difference (JND)
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Table 1. Speaker information

H(pair) PL | P2 | P P4
] &(Region) Taiwan China
L1(Native) Mandarin Chinese
L2(Additionally) SMin | - | - | Quan Zhou | - | -
312K(Spk ID) SI | S2|S3|s4| S5 S6 | S7 | S8
438 (Gender) F M F F

YAt g F 4 IFOE YHojFon o F A I1F
(P1,P3,P4)2 44 3R FHHL 3 TFP2)R] F8 3
A7 FAHAJT FAE F 47(S1,82,85,86)2 <F 1> U
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Table 2. Number of syllables per intonational phrase (ip)

ip | 1| 2| 3| 4] 5| 6| 7| 8| 9| 10/ 11| 12| 13| T
4| 12| 8| 10 6 6| 6| 7| 7| 10| 7| 7| 98
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el 23 E WHSE7)(pinyin)9t A A AKarchaic  Chinese
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Figure 1. Experimental setting
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AY A= EAIRA)G FAYZIRT) £AZ =28t
712 gt} 338l &5 B2 29 585N of syllables per
sec.)E A4St WA HF £4(Global speech rate analysis)Z
A8 o3l 4 5(local speech rate analysis)E UHro] A
StEE grh B4 o] 8H Wshe= F 80 MEBHE A x 2
7}A) 9] WEEFHRART) x 5 ¥HE)7E E3HET
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9 2. EAYIRA)S] B L3 S5 o]
Figure 2. Mean speech rate variation in Read-Alone
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Figure 3. Speech rate change (S4) and JND analysis
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Figure 4. Mean speech rate variation in Read-Together
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A8 <Td 4>olA WAL A7 FA A9 Bt L)
£ Z(N of syllables per second)o]i XS A8 7] Al
Uehd He 18t S50t <iE 3>ole 72 i)l oAl |
wslol] i3 B g 2FUA (SDY7F A R T

<3 4>oA 71 FEEA Ueide @4 F shie &
A grleA &et £57F o =E7nkE Aotk F At
S 8Ksynchrony) HAIE FHPATH=E A AL A9
WelE 2o g RUE S 2% (accommodation)dh= I

45—3_ 111_‘:]'L Zloltt. oput o7t HAol| dej= ARl
9] A3t @S opshe AoE FEH

<:7_%] 2>7} RAFE & 3 7HA] A& 32 3Ksynchrony)
AT Aol @A 3 Abgo] o]EI T E Al welrte
2lo] wa} mbo] o= Folt) ol F A EFUt
A BAE FYst7] AT 24E st 7] WEelth
Al HAR FEeAe @42 A7) EsddA A= o
3] & 7MY T A7 AR Ho vt EolEHA ]

seg
W} EE Fevhe otk ol 4 ¢V1E oAl

33083 240 wE 23 S Holo| Hdd At
Table 3. Mean speech rate variation and standard deviations
(SD) by speaking conditions (RA/RT)

Pair P1 P2 P3 P4
Subject| Sl S2 S3 sS4 S5 | S6 | S7 S8
MEAN | 6.64 | 6.03 | 559 | 6.26 | 5.12 | 5.42| 5.38 | 5.20

SD 030 | 0.11 | 0.09 | 0.10 | 0.16 [ 0.09 | 0.18 | 0.13
MEAN | 523 | 5.13 | 465 | 464 | 486 |4.86 | 4.57 | 449
SD 0.09 | 0.07 | 0.07 | 0.08 | 0.07 | 0.04 | 0.08 | 0.08

RT
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T Aol R &, OF W T Ao Hit 13l £59
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Ehta, w9 AIY 7] FAAE IND 5% oW &2 FH3A
ot E6 FAF R AuEy] s vl Be oASAKS],
S2, S5, S6)E2] EAFe)71¢} el 7o) thdk IND AHE <1
g 5>ol FEBIATE <a¥ S>ollAe vl B sxrt Exb¢
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AEMK A 1

(you3 ge xiao3 huo3 zi ming2 jiao4 er4 lang2),
RS OGRE,

(zhang3 de you4 gaol da4 youd jie2 shi; shi2,)

[IP1] VTR IR LK SRR e i,

(yi4 xinl xiang3 bangl zhu4 da4 huo3 er; er2 tuol 1i2 huo3 hai3.)
[1P2] = 5pk i = fELA .

(er4 [lang2] jue2 xinl qu4 zhuol tai4 yang2.)

(IP3] B, = I SELE N B P B 1%

(kail shi3, er4 lang2 zai4 zhuil gan3 tai4 yang2 de shi2 houd)
[IP4] L= 23— [,

(zhuol zhu4 di4 yilge4;ge)

[IPS] F4L57= fi1F

(zai4 zhuol di4 erd ged;ge shi2)

[IP6] BT [ HirRa .

(di4 yil ge jiu4 pao3 diao4 le)

[IP7] 4RL{= 787 = i,

(zhuol zhu4 le di4 sanl ge)

[IP8] 8T~ [~ Ha™,

(di4 erd ge youd pao3 le.)

[IP9] iz s, PUAl"— [BE.

(houd lai2 , tal xiang3 le yi4 ge ban4 fa3.)
[P10] = " — LA T{H%,

(zhao3 le yi4 genl da4 bian3 dan4)

[IP11] #5812 500 .

(tiaol qi3 liang3 zuo4 shanl qu4 zhuil gan3 tai4 yang2.)
(IP12] & 4=~ [N,

(mei3 zhuol zhu4 yi2 ge tai4 yang2,

[IP13] Hipfo1 o Er [ 1 .

(jiu4 ba3 tal yal zai4 shanl xia4.)
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