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[ Abstract] This paper uses a large sample of corpus to investigate the intensity pattern of Mandarin sentence, puts forward two
parameters which are decline rate and recovery rate to quantifies the decline and recovery pattern of sound intensity in sentence, and
uses regression model to fit the change pattern of sentence intensity. The results show that the intensity curve of Mandarin sentence is
in the shape of M which has two peaks where the maximum intensity usually appears in the first 20% of the full length of the
sentence and the second maximum intensity usually appears in 80% ~ 100% .Besides, the intensity fluctuates up and down in 40% ~
60% stage which has steady —state characteristics, while the 20% ~40% and 60% ~ 80% segments are usually the declining and
recovering, and the decline rate is greater than the recovery rate. In addition, the quadratic function can better fit the sentence
intensity pattern.
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Tab. 1 Decline rate and recovery rate of sound intensity of 10 speakers in SCS corpus

F1 F2 F3 F4 F5 M1 M2 M3 M4 M5 SEHE
S1 -20.81 -27.01 -24.51 -24.43 -30.03 -28.58 -35.59 -26.06 -29.74 -35.46 -28.22
S2 17.91 20.08 5.37 13.27 17.39 16.38  27.19 9.86 7.47 20.00 15.49
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Tab. 2 Spearman correlation between sound intensity and flow time of SCS corpus

Fl1 F2 F3 F4 F5 M1 m2 M3 M4 M5
r -0.394 -0.325 -0.661 -0.413 -0.377 -0.435 -0.285 -0.536 -0.662 -0.45
Sig. 0.000 0.001 0.000 0.000 0.000 0.000 0.004 0.000 0.000 0.000
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Fig. 3 Fitting curve of quadratic function ( solid line) and cubic function ( dotted line) of sound intensity of F3 and MS
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Tab. 3 Excerpt of regression model of 10 speakers in SCS corpus
D D? constant
R? Adjusted R? F
B t B t B t
F1 0.573 0.564 63.833 -0.209 - 10.476 0.002 9.134 60.814 139.012
F2 0.611 0.603 74.694 -0.286 - 11.968 0.003 11.007 58.381 111.574
F3 0.698 0.692 109.905 -0.213 -9.268 0.001 6.179 63.207 125.750
F4 0.612 0.604 75.031 -0.247  -10.819 0.002 9.099 64.596 128.856
F5 0.695 0.689 108.488 -0.353 - 14.112 0.003 12.663 58.365 106.554
M1 0.610 0.602 74.296 -0.309 - 11.088 0.003 9.526 66.656 108.968
M2 0.703 0.697 112.421 -0.417 - 14.877 0.004 13.976 66.783 108.751
M3 0.753 0.748 144.800 -0.265 - 13.646 0.002 10.767 64.367 151.143
M4 0.705 0.699 113.675 -0.218 - 9.790 0.001 6.710 59.725 122.420
M5 0.556 0.547 59.553 - 0.378 -9.371 0.003 7.731 67.509 76.437
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Fig. 4 Scatterplot of mean sound intensity of DBS corpus and SCS corpus
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Tab. 4 Decline rate and recovery rate of DBS corpus and SCS

corpus
DBS ik SCS 18k

S1 -30.19 -25.55
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Tab. 5 Spearman correlation between point position and sound

intensity of DBS corpus and SCS corpus

DBS ikt SCS 1E£}
r -0.208 -0.436
Sig. 0.040 0.000
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Tab. 6 Excerpt of regression model of DBS corpus and SCS corpus

D D? constant
R? Adjusted R? F
B t B t B t
DBS ik 0.740 0.735 135.385  -0.273  -16.177 0.002 14.961 71.824 194.474
SCS 5%} 0.698 0.691 109.613 -0.280  -13.112 0.002 11.049 63.040 130.297
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