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Abstract

The unbiased grey-forecasting model is an unbiased exponential model and it can eliminate inhe-
rent deviation of the traditional grey-prediction model. After negative exponential function trans-
forming, the smoothness of the original data and the prediction accuracy are both improved. It is
the unbiased grey-forecasting model based on exponential transform that combines the unbiased
grey-forecasting model and negative exponential transformation. The data is transformed, pre-
dicted and restored. The subsidence monitoring data is processed by the grey-prediction model,
the unbiased grey-prediction model and the model in this paper. The results show that the model
in this paper eliminates the inherent deviation of the traditional model and achieves good results
in the subsidence prediction.
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Table 1. Indicators of accuracy test levels
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Table 2. The simulation results of the control point (cm)
7 2. ¥EH R RYIEBIEE R (cm)

S - TARGM (L, 1) 57! GM(L, L)% AR )
iy ShrfE : : : &I
ToE B ZEAE To e BRZEME To{E BRZEME
1 1.28 0 0 0 0 0 0
2 1.85 2.144 —0.294 2.052 -0.202 1.870 -0.020
3 232 2471 -0.1507 2.364 -0.044 2333 -0.013
4 2.90 2.848 0.052 2.724 0.176 2.796 0.104
BAUE
5 3.19 3.282 -0.092 3.139 0.051 3.260 -0.070
6 3.67 3.783 -0.113 3.616 0.054 3.723 -0.053
7 421 4.359 0.149 4.167 0.043 4,187 0.023
8 470 5.024 -0.324 4.801 -0.101 4,650 -0.050
Table 3. The simulation accuracy of the control point
7 3. 1EH R R IR LIS
AR FAMGM(L,1) 57 GM(1, )15 AR AEA
SPH15% 2 (cm) 0.1529 0.0033 0.0030
B KA R 2 0.1589 0.1090 0.0357
PRI R 2 0.0580 0.0359 0.0149
max {A (k), max (A (k))} 0.1589 0.1090 0.0357
Table 4. The simulation results of the observation point (cm)
4 WM R BYIEBIEE R (cm)
Sl 5 FeAMGM (1, 1) 4 GM(1, 1) AR ~
e SR E ; X y , . : #iE
To e RZEME To e RZEME To e RZEME
1 12 0 0 0 0 0 0
2 22 2.89 -0.69 261 -0.41 2.18 0.02
3 3.1 3.56 -0.46 321 -0.11 3.15 -0.05
4 4.3 4.38 -0.08 3.96 0.34 4.12 0.18 HEAME
5 5.1 5.40 -0.30 4.87 0.23 5.09 -0.01
6 6.0 6.65 -0.65 5.99 0.01 6.06 -0.06
7 7.2 8.18 -0.98 7.38 0.18 7.03 0.17
Table 5. The simulation accuracy of the observation point
5. WM R BIRBAEE
Y TemGM(L,1) 15 %L GM(1, 1)1 AR
P15 Z (cm) 0.5256 0.2139 0.0820
HRARRT IR 2 0.3125 0.1872 0.0421
PR R E 0.1302 0.0625 0.0172
max {A (k), max (A (k))} 0.3125 0.1872 0.0421
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Table 6. The prediction results of the observation point (cm)
72 6. WM =AY FUMLE SR (cm)

s . TARGM(L, 1) GM(L, 1)K AR
BRI JE 4G &1F
L2 G £ e BhEA T A T A
8 8.4 10.08 —1.68 9.08 0.68 8.00 0.40
il i
9 9.6 12.24 —2.62 11.17 1.57 8.97 0.63

Table 7. The prediction accuracy of the observation point
2 7. M R B TUNAE B

A TeAmGM(1, 1)k GM(1,1)fs Y AR
P4 xR 22 (cm) 2.15 1.1250 0.5100
PRI AAR R 2 0.2365 0.1077 0.0566
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Figure 1. The stimulation residual error plot of the control point
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Figure 2. The stimulation residual error plot of the observation
point
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