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A value evaluation method of power user based on AHP and BP-Adaboost algorithms
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Abstract : The traditional value evaluation of power users does not consider the high and low voltage levels generally. In
fact, the applicable indicators of high voltage and low voltage users are different, especially, there is no corresponding
indicator system for the current low voltage power user value evaluation. Therefore, this paper proposes a low voltage
power user value evaluation method based on the AHP and BP Adaboost algorithms. Firstly, a set of low-voltage power
user value evaluation index systems are established, and the scoring rules and grading rules are defined. Then the comprehen-
sive scores and grades of low-voltage power user value evaluation are obtained by AHP. Finally, the calculation method com-
bining AHP and BP Adaboost is proposed to evaluate the low-voltage power user value, and the comprehensive scores and
grades of low-voltage power users are obtained after that. In addition, the two parameters of determination coefficient and ac-
curacy are used for verification. The simulation results show that the method is correct and effective.
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Figure 1 Implementation framework for comprehensive

evaluation of low voltage power user value
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Table 1 Grading rules for qualitative indexes of
low voltage power users’ value
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Table 6 Criterion level judgment matrix
A B, B, Bs B, W E
B, 1 1/2 1/4 1 0.125 6
Bs 2 1 2 2 0.381 0
By 4 1/2 1 4 0.367 8
B, 1 1/2 1/4 1 0.125 6
T i A max = 4.249,C1=0.083 1,Cr=0.074 2<C0.10
®7 FIBHEREB-C
Table 7 Judgment matrix B,-C
B, Cny Ci2 Cis K
Cny 1 1/2 1 0.240 2
Ciz 2 1 2 0.549 9
Cis 1 1/3 1 0.209 8
P A max = 3.018 3,C1=0.091,Cr=0.015 8<C0.10
*z8 H M B-C
Table 8 Judgment matrix B,-C
B, Ca Coz Cos Coy A HE
Cay 1 1/2 1 1 0.185 5
Cag 2 1 2 2 0.371 0
Cas 1 1/2 1 1/2 0.152 4
Cau 1/2 2 1 1 0.291 1
A max=4.390 7,C1=0.130 2,Cr=0.144 7<C0.10

ﬁ 9 KT 4E % B;-C

Table 9 Judgment matrix B;-C

B; Cs Cso Css Csi &

Csi 1 1 2 2 0.326 1

Css 1 1 2 3 0.362 9

Cs3 1/2 1/2 1 1 0.163 0

Ca 1/2 1/3 1 1 0.148 0
i A max =4.020 6,C1=0.006 9,Cr=0.007 6<0.10

£10 H W44 B-C

Table 10 Judgment matrix B,-C

B, Cui Cuz Cus Cu AL

Ci 1 5 3 7 0.565 0
Cuz 1/5 1 1/3 3 0.117 5
Cus 1/3 3 1 5 0.262 2
Cua 1/7 1/3 1/5 1 0.055 3
i Amax =4.117 0,C1=0.039 0,Cr=0.043 3<C0.10
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Table 11 Combined weight of each index of

power user value evaluation

bR A& BUE EEED A PR
Cn 0.030 0 Caz 0.181 4
Crz 0.068 7 Cas 0.081 5
Cis 0.026 2 Cy 0.074 0
Car 0.046 4 Cn 0.070 6
Caz 0.092 8 Ci 0.014 7
Cos 0.038 1 Cu 0.032 8
Ca 0.072 8 Cuz 0.006 9
Car 0.163 0
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Figure 3 The actual value is compared

with the predicted value
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Table 12 Comparative analysis of algorithm models

Bk M/ % RERB R/ %
BP-Adaboost 97.22 98.19
BP 88.94 89.16
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