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\ b p m f d t n I g k h
mO00 5.7 1.8 3.7 3.6 7.7 4.0 2.2 6.5 6.6 24 5.8
m01 4.4 1.8 3.6 3.7 9.3 4.2 2.4 7.0 6.0 1.8 5.3
m45 4.0 1.9 4.6 4.3 5.2 3.9 3.0 6.5 5.5 2.1 6.4
515 | 098 | 374 | 245 | 1200 | 353 | 253 | 569 | 550 | 1.83 | 442
i q X zh ch sh r z C S

mO0 10.0 [ 43 5.8 7.1 3.9 8.6 2.5 4.1 1.8 1.9

mO01 9.2 3.8 6.3 7.7 3.8 9.0 25 3.8 1.7 2.5

m45 9.4 3.8 6.8 7.6 4.1 9.8 2.2 4.5 1.8 2.6
698 | 311 | 486 | 718 | 275 | 766 | 194 | 301 | 1.15 | 1.08
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a 0 e I u v -12 e ai e a0 ou
mO00 | 356 048 | 951 (9.02] 630 | 290 [ 470 | 0.77 | 431 | 1.89 | 2.84 | 1.86
m0l | 416 | 046 | 9.72 [ 877 | 6.27 | 217 | 542 | 0.64 | 424 | 1.18 | 2.61 | 1.90
m45 | 346 | 052 | 9.27 [ 9.07 | 6.82 | 219 | 5.01 | 0.68 | 3.53 | 1.41 | 285 | 1.94
389 | 0541238880 | 711 | 180 6.41 | 028 | 283 | 1.28 | 3.10 | 1.88
ia ie ia0 iu ua uo uai ui ve an en | ang
mO00 | 153 ] 214|204 (230] 055 363 [ 052 | 3.30] 077 | 3.54 | 250 | 3.02
mol | 1.12 ] 210 1.96 [ 223 | 052 | 3.66 | 0.32 | 295 | 0.90 | 3.19 | 3.00 | 3.02
m45 | 1.16 | 208 | 1.90 [ 227 | 0.63 | 3.69 | 044 | 356 | 0.71 | 3.66 | 2.97 | 2.86
109 | 242 | 206 | 260 | 044 | 440 | 032 | 275 | 1.01 | 341 | 3.62 | 2.87
eng | ong | ian in jang | ing | iong | uan un [uang| van | vn
mo0 | 278 | 3.94 | 393 (260 | 214 | 365 | 0.33 | 200 | 0.89 | 0.77 | 1.18 | 0.45
m0l | 325 | 460 | 446 (249 | 1.84 | 364 | 0.30 | 1.79 | 0.90 | 0.70 | 1.21 | 0.59
m45 | 339 | 448 | 450 [ 296 | 1.74| 3.25( 031 ] 1.60 | 1.02 | 0.63 | 1.22 | 0.72
309|418 ] 410 195]180] 305|042 124]0.89] 065]| 085 | 052
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1979). ( \ 1982) ( 1985) .
3 (ms)

\ b p m f d t n I g k h
m00 19 71 62 102 23 78 53 42 31 80 105
mO01 16 78 56 93 15 78 54 40 26 79 92
m45 13 56 53 76 14 62 44 33 22 65 79
qi 117 | 77.7| 654 | 90.1| 79 | 957 | 65.0 | 60.6 | 18.0 | 75.0 | 88.2




\ i g X zh ch sh r z C S
mO0 67 134 133 46 98 133 44 70 134 138
mO1 45 113 110 34 92 112 46 46 113 120
m45 51 95 97 29 71 93 42 42 90 98
o] 425] 1140 105.1| 20.2 | 954 | 118.7| 54.7 | 59.3 | 111.0| 120.4
* m00. m01. md45, qi “ »
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4 F (p>0.01)

b | F(310,201)=2.38 F(310,240)=1.14 F(240,201)=2.08
p | F(95,96)=1.50 F(97,95)=1.41 F(97,96)=2.13
m | F(200,231)=1.95 F(200,194)=1.58 F(194,231)=1.24
f F(192,216)=1.28 F(202,192)=1.40 F(202,216)=1.80
d | F(415,263)=2.37 F(415,505)=2.54 F(263,505)=1.07
t F(218,199)=2.58 F(218,226)=1.36 F(226,199)=1.89
n | F(121,150)=1.32 F(121,128)=1.40 F(150,128)=1.06
| F(349,332)=1.44 F(349,381)=1.07 F(381,332)=1.35
g | F(355.277)=2.22 F(355,325)=1.70 F(325,277)=1.30
k F(99,132)=1.19 F(107,132)=1.04 F(99,107)=1.13
h | F(315,327)=1.70 F(289,315)=1.06 F(289,327)=1.82
j F(542,477)=1.70 F(542,498)=1.84 F(477,498)=1.08
q | F(232,193)=2.13 F(232,207)=1.03 F(207,193)=2.08
X F(316,347)=1.95 F(316,343)=1.21 F(343,347)=1.61
z | F(219,227)=2.93 F(219,206)=2.40 F(206,227)=1.22
c | F(96,93)=3.56 F(96,90)=2.07 F(90,93)=1.71
s | F(101,130)=1.59 F(136,101)=1.27 F(136,130)=2.00
zh F(381,386)=1.78 F(381,417)=1.54 F(417,386)=1.15




ch | F(213,206)=1.71 F(213,206)=1.84 F(206,206)=2.05

sh F(465,498)=1.99 F(484,465)=1.08 F(484,498)=2.13
r F(136,114)=1.58 F(134,136)=1.22 F(134,114)=1.92
4 F ,
F , 0.01 , .
3.3
{(ms)
a 0 e I u v -i2 | e ai e a | ou
mO00 1 110 | 120 | 97 | 107 | 86 | 98 | 73 106 | 98 | 116 | 107
2| 115| 127|106 | 111 | 101 | 169 | 73 | 201 | 116 | 98 | 137 | 100
3| 121 90 | 106 | 123 | 106 | 77 | 163 | 110 | 125 | 105 | 111
41116 | 94 | 84 [ 109 | 92 | 106 | 81 | 177 | 111 | 109 | 130 | 109
mO11| 119 | 127 | 81 | 116 | 103 | 98 | 92 117 | 121 | 135 | 134
20121 | 145| 110 | 118 | 108 | 178 | 82 | 201 | 138 | 101 | 147 | 120
3| 129 116 | 113 | 117 | 124 | 89 | 175 | 122 | 138 | 137 | 119
4| 128 | 114 | 96 | 114 | 97 [ 122 | 90 | 202 | 137 | 117 | 129 | 109
m451{ 105 | 95 | 88 | 91 | 79 | 91 | 82 112 | 96 | 116 | 116
2111|104 | 98 | 105 | 88 | 154 | 81 | 168 | 109 | 102 | 108 | 100
3| 103 89 | 98 | 91 (107 | 87 | 140 | 99 | 110 | 99 | 102

41108 | 102 79 | 101 | 93 | 96 | 89 | 151 | 128 | 104 | 128 | 104

mO00 1| 163 | 107 | 147 | 160 | 175 | 122 121 | 155 | 152 | 136 | 143
2| 149 | 130 | 156 | 176 | 159 | 124 196 | 111 | 160 | 144 | 136
3/ 200 | 124 | 128 | 169 | 213 | 135 | 134 | 130 | 107 | 138 | 132 | 134
4| 154 | 145|164 | 107 | 123 [ 113 | 155 | 132 | 162 | 142 | 128 | 132

mO01 1f 157 | 119 | 154 | 175 | 152 | 117 | 160 | 159 | 170 | 153 | 140 | 147
2| 168 | 135| 153 | 166 | 162 | 119 | 146 | 182 | 123 | 154 | 141 | 152
3| 125 | 139 | 167 | 171 | 222 | 141 161 | 115 | 142 | 142 | 147
4] 158 | 153 | 168 | 149 | 129 [ 120 | 182 | 144 | 138 | 154 | 133 | 132

m451| 135 | 95 | 141 | 139 | 137 | 127 114 | 184 | 127 | 131 | 121
2| 178 | 98 | 116 | 146 | 106 | 104 | 100 | 162 | 105 | 129 | 119 | 132
3| 134 | 114 | 115 | 142 | 137 | 123 114 120 | 114 | 119
4| 152 | 130 | 150 | 127 | 124 | 103 | 171 | 128 | 146 | 140 | 132 | 119

eng | ong | ian | in [iang| ing |iong| uan | un |uang| van | vn

mO00 1f 128 | 137 | 142 | 135 | 162 | 137 | 227 | 166 | 146 | 146 | 137 | 150

2| 130 | 130 | 182 | 152 | 191 | 143 | 167 | 177 | 190 | 233 | 191 | 140
3| 137 | 138 | 178 | 154 | 170 | 148 | 193 | 176 | 143 | 190 | 186
4] 129 | 123 ] 146 | 129 | 160 [ 125 | 201 | 169 | 147 | 170 | 206 | 156




mO01 1f 137 | 139 | 149 | 139 | 180 | 143 | 112 | 159 | 146 | 162 | 148 | 138
2| 130 | 139 | 176 | 146 | 193 | 148 | 137 | 171 | 158 | 225 | 197 | 148
3| 157 | 144 | 155 | 155 | 181 | 142 161 | 196 | 197 | 180
4] 140 | 134 | 152 | 148 | 157 | 137 | 191 | 179 | 160 | 180 | 171 | 172

m45 1} 111 | 113 | 122 | 113 | 139 | 111 | 143 | 131 | 119 | 133 | 109 | 107
2| 108 | 107 | 152 | 133 | 144 | 117 134 | 154 | 164 | 184 | 136
3| 112 | 116 | 137 | 123 | 132 | 117 | 200 | 157 | 150 | 143 | 144
4| 113 | 110 | 129 [ 100 | 147 [ 130 | 180 | 135 | 141 | 182 | 213 | 153
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An Statistical Analysis of Segments
Based on Continuous Speech Database

Chen Xiaoxia , Zu Yiging

This report is a preliminary statistical analysis for segments in continuous speech of Standard
Chinese. The segmentation and labelling of the continuous speech have been done, upon which
the current report is based. The purpose is to give some results from three aspects. Firstly, we
have calculated the occurrence frequency of each initial (shengmu) and fina (yunmu), and the
results are presented. Secondly, acoustic durations of initials and finals are obtained after the
segmentation, and statistical analyses for initials are done to see whether there are significant
differences among three speakers. Finaly, a comparison is made between our results and the
results from previous works.

The present study differs from the previous ones in that it is based on the continuous speech
database rather than on isolated contexts or carrier sentences.

The speech data in this study, which consist of 1560 sentences spoken by three male speakers,
cover al triphones in Standard Chinese. All initials and finals in the data have been segmented out
for use. According to the segmentation, statistical analyses were given, with the following results.
(1) There are no significant differences between our results and the results of Manual of Acoustics
in occurrence frequency of dl initias and finals. (2) The initial duration is mainly related to the
manner of articulation; it varies with different speakers, but the difference is not significant. (3)
The distributions of final durations are irregular in four tones, and we leave it open for further
research.



