: minor phrase ( ,
)  maor phrase ( )- 145
, minor phrase mgor phrase

1.
: (constituent)s :
= Selkirk(1984) ,
foot - gyllable. phonology word ( prosodic
word) - phonology phrase ( prosodic phrase) intonational
phrase; .
(Selkirk & Shen 1988).
, “ " (Shen 1992).
( 1997): (pause)-.
(final lengthening)
s FO . (prosodic
parse): : .

(Ostendorf & Veileux 1994; Sanders & Taylor 1995) :
CART(Classification and Regression Tree)

(Hirschberg 1991): (Richard & Shih 1996).
' ( 1997) (Chilin
Shih 1986: 1997). Chilin Shih :
(foot) (direct constituents) disyllabic foot,

disyllabic foots feet a



(Pierrehumbert 1980).

:minor phrase major phrase. 145
» minor phrase  major phrase .
2.
145 863 ( 1997, Zu
Yiging 1997)s MO1.
Pierrehumbert (Pierrehumbert 1980), :
FO , : intermediate ( minor) phrase
intonational ( major) phrase. intermediate ( minor) phrase pitch accent
phrase accent. intonational (  major) phrase intermediate(  minor) phrase
boundary tone. intonational intermediate :
“ : minor phrase  major phrase.
s : minor
phrase(|): , :
major phrase(]|)-
@ /7 nE7 I
@ / I / A A ¢
€) A e i -
©) /777l
e 7/ / I 7 -
) / / / 1!
Q) A | I /17l
® /| /-
€C) /7 2 | i 1
(10) A | / I
“rr , -
( )a , major phrase major phrase
3.
3.1
, +  TO. T1. T2. T3
T4 , (0 , 1-4 ), TO<T4<T3<T1<T2( 1):
(F(4,348)=54.506, P<0.001. 2)- T :

, (P>0.1), (



6).

minor TO<TA<T3<T1<T2( 1),
( F(4,59)=15.461, P<0.001. 2)a T
, ( 6).
major TO<T4<T3<T1I<TZ( 1)
( F(4,283)=43.073, P<0.001. 2). T
3.2
( 11), minor
major , (P<0.001).
, minor , (P<0.05), major

= minor phrase major phrase

(P=0.305>0.1). , major phrase :
3.3 T
minor phrase major phrase T (
7), . , minor  major
3.4
! minor  major phrase! . minor phrase  major phrase
0.217S. 0.212S  0.218S(  4), ( 9T

1.077. -0.355 -1.246. P >0.1.

3.5
~ minor phrase  major phrase 1.226S. 1.069S  1.261S( 5)
minor phrase major phrase , (
10,T=-3.409, P<0.01).

3.6

»~ minor phrase major phrase 5.782. 5.141 5.924(
3)s minor phrase , ( 8. T=2.251,
P<0.05): major phrase , ( P>0.1):
minor phrase major phrase : (T=-2.706,
P<0.01) .

(56 )



(3_4 ) L) L] L] L]

: U*T P<0.05;  “**"; P<0.01; “***”; P<0.001;
PP . fPIT P . minor phrase  major phrase.
1. , ( S):
Ti
PP 353 76.508 0.217 0.049
0 58 9.349 0.161 0.054
1 47 11.387 0.242 0.050
2 68 17.291 0.254 0.047
3 45 10.488 0.233 0.039
4 135 28.002 0.207 0.043
Pl 64 13.524 0.2113 0.117
0 24 3.874 0.161 0.069
1 7 1.923 0.274 0.043
2 11 2.624 0.239 0.059
3 8 1.975 0.247 0.053
4 14 3.128 0.223 0.044
P|l 289 62.984 0.218 0.055
0 34 5.475 0.161 0.041
1 40 9.455 0.236 0.047
2 57 14.667 0.257 0.044
3 37 8.513 0.230 0.035
4 121 24.874 0.205 0.043
2. F-test:
P
PP F(4,348)=54.5063 4.44%10°1
P| F(4,59)=15.460671 1.7158*10°"""
P|| F(4,283)=43.073078 24112100
3.
PP 2041 5.782 353 2.113
Pl 329 5.141 64 1.999
Pl 1712 5.924 289 2.115
4,
PP 76.523 0.217 353 0.035
Pl 13.598 0.212 64 0.029




Pl 62.925 0.218 289 0.036
5.
PP 432.815 1.226 353 0.414
P| 68.423 1.069 64 0.387
P 364.392 1.261 289 0.412
t-test:
PP - T df P
0-1 -7.898686 103 2.5848*107"""
0-2 -10.33626 124 1.276*10°%"""
0-3 -7.543798 101 4274107
0-4 -6.293442 191 2.049*10°"""
1-2 -1.311279 113 0.189
1-3 0.9597988 90 0.342
1-4 4.603319 180 6.249*10°"""
2-3 2.483459 111 1.386* 102"
2-4 7.122761 201 5.021*107"""
3-4 3.59235 178 7.286*10°"""
P| 0-1 -4.0792 29 5.5246* 10"
0-2 -3.239416 33 3.033*103""
0-3 -3.21041 30 3.425%10°""
0-4 -3.014282 36 4.878*103""
1-2 1.351487 16 0.1929
1-3 1.072536 13 0.3035
1-4 2.52188 19 1.9717
2-3 -0.30415 17 0.6882
2-4 0.7776389 23 0.4506
34 1.143759 20 0.2655
P|| 0-1 -7.249578 72 9.21*107"""
0-2 -10.32399 89 2.02*10%"""
0-3 -7.645645 69 569107 """
0-4 -22.85744 153 485410
1-2 -2.249718 95 2.5165* 102"
1-3 0.631241 75 0.536
1-4 3.861649 159 3.764* 10"
2-3 3.141046 92 2.634*103%"
2-4 7.47185 176 3.151*107"""




3-4 3.222871 156 194103
7. T-test
PP P| PP P Pl P
tone T df P T df P T df P
0 0 80 | 0.304 0 90 | 0.304 0 56 | 0.304
1 -1.604004| 52 | 0.111 | 05733 85 | 0572 | 1.995 | 45 | 0.326
2 0.9472636| 77 |0.3489 [-0.365876| 123 | 0.676 |-1.1733| 66 | 0.243
3 -0.88552 | 51 | 0.384 | 0.36287 | 80 | 0.677 | 1.1322 | 43 | 0.263
4 -1.322476 | 147 | 0185 | 0.3715 | 254 | 0.674 | 1.47944| 133 | 0.137
8. T-test
PP P| PP P Pl Pl
t df p* t df p t df p**
2.2509 415 |2.34*10?|-0.84678 | 640 0.402 |-2.705835 351 [7.18*10°
9. T-test
PP P| PP P Pl P
t df p t df p t df p
1.077453| 415 0.2816 | -0.3555 | 640 0.679 |-1.24633| 351 0.211
10. T-test
PP P PP P Pl P
t df p t df p t df p**
2.818 415 5.279 | -1.068 640 0.286 | -3.4095 | 351 [1.09*10°3
11. T-test
- T df P
0-p -10.34173 409 5.323*10°"""
0-p| -4.901914 86 4.363*10°"""
0-p|| -8.602549 321 4.83*10%"""
1-p 4.346225 389 9.96*10°"""
1-p| 5.110637 69 3.306*10°"""
1-p|| 2.84664 327 494103
2-p 7.514402 419 2.109*107"
2-p| 2.385344 73 1.858*10%"
2-p|| 7.191513 344 3.693*107"""
3p 2.85004 396 4.852*103""
3-p| 2.897209 70 5.208*103""




3-p|| 1.9149 324 5.319*10%

4-p -2.643858 486 8.373*10°"

4-p| 1.162624 76 0.247

4-p|| -3.143532 408 2.198*103""
P P 0 704 0.3046
P Pl -4.6457* 102 126 0.4685
Pl Pl 0 576 0.3046
4.
(D) 1 : » major phrase minor phrase

: . : : major phrase

minor phrase a
, : (Nordenhake and
Svantesson 1983).
2 fina lengthening , .
3 .
(Nordenhake and Svantesson 1983).
: (focus position) .

(4) (FO) -

(Bruce etc. 1997). minor  major » minor
phrase register reset. major phrase register  reset.
Downstepping » minor phrase
downstepping: major phrase - major phrase  minor phrase  FO

plain text declination  downsteping (Shih 1997).
(Xu 1997) . , . .
©) - :
; MO1 a
(1998) : .
(1997) & “ P : .
(1997) , 1997
(1994) » 4 R
, (1997) : 4
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Durational Characteristics of the Prosodic Phrase
in Standard Chinese (SC)

Li Aijun

The prosodic phrase (PP) is divided into two levels by perception: minor phrase (MIP) and major

phrase (MAP). The prosodic structures of 145 sentences were labeled and the duration of the last

syllable in PP, the syllabic number of each PP and the duration of the PP were also measured. The
statistical results on duration and syllable number of MIP and MAP are presented in this paper:

(1) The duration of the final syllable in PP, MIP and MAP with different tones. The duration of the
neutral tone syllable is the shortest. If T1 T2 T3 and T4 stand for the duration of the four
tones, then T4A<T3<T1<T2. The F-test and T-test are shown in Table.1.

(2) The relation between the duration of the final syllable and the average syllable duration in PP,
MIP and MAP are calculated. Fina lengthening exists in MIP and MAP except the neutral
tone syllable and tone 4 syllable in MAP.

(3) T-Test of the duration of the fina syllable with the same tone in different phrases.

(4) The average syllabic duration of MAP and MIP is 0.212s and 0.218s respectively. No
significant difference exists between them.

(5) The average phrasal duration of MAP and MIP is 1.069s and 1.261s respectively. Significant
difference exists between them.

(6) The average syllabic numbers of MAP and MIP are 5.141 and 5.924. Significant difference
exists between them.

Some control parameters such as the phrasal nhumber and the final lengthening have been obtained

by the above statistical analyses that can be used when we parse the prosodic structure in TTS.



