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Abstract: To standardize the market conduct of electricity sales companies and elevate the power market manage-
ment level, it is essential to conduct a credit evaluation of these companies. Therefore, based on Box-plot and or-
thogonalization methods, a credit evaluation model based on an enhanced discrete Hopfield neural network
(DHNN) is proposed. Firstly, factors influencing the credit levels of electricity sales companies are analyzed, and a
credit evaluation index system, which includes 11 indicators such as basic information, foundational management,
contract management, and transaction management, is established. The weights for these indicators are determined
using the Delphi method. Secondly, outliers in the indicators of electricity sales companies are addressed to derive
optimal credit scores, enabling an objective assessment of their credit levels. Finally, the feasibility of the proposed
model is verified through case studies. The results indicate that the model can objectively and accurately evaluate
the credit levels of electricity sales companies.
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Fig.1 Credit evaluation index system of electricity sales com-
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Fig.5 The evaluation process of an enhanced DHNN model
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Table 1 Credit levels of twenty electricity sales companies
and their corresponding evaluation indicator scores
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G| Y
-ttt
160 125 155 110 115 35 35 60 65 110 40 I
2 55 120 150 115 120 30 40 60 70 105 40 I
3 45 120 140 105 105 30 25 50 60 90 35 I
4 40 110 145 110 95 30 25 50 65 100 35 I
5 55 130 155 105 110 35 35 60 75 115 40 1
6 30 100 120 90 75 20 20 35 50 60 20 I
7 30 105 125 85 80 30 20 40 45 65 20 I
8 30 55 60 50 50 20 15 35 35 50 15 I
9 20 60 70 50 70 20 15 30 45 60 15 IV
10 50 125 160 110 115 40 30 60 70 110 40 1
11 15 35 50 30 40 10 10 25 20 25 10 V
1250 115 135 100 100 30 25 50 55 110 35 I
13 25 55 70 50 60 20 15 25 40 40 15 IV
14 20 45 40 35 45 10 10 15 20 35 10 V
15 10 40 45 25 35 10 10 20 20 30 10 V
16 30 95 125 8 70 30 20 30 55 55 20 I
17 30 100 110 85 75 20 20 35 50 60 20 I
18 45 115 140 105 100 30 25 50 60 100 35 I
19 15 40 45 30 40 10 10 20 20 30 10 V
20 25 50 60 50 60 20 15 30 40 50 15 I
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Table 2 Ideal evaluation indicator scores for each credit level
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Fig.6 Codes for five ideal credit evaluation indicators
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Table 3 Evaluation indicator scores of five electricity sales
companies under evaluation

fibn
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Xl XZ X3 X4 XS Xﬁ X7 XS X9 Xl 0 Xl 1

1 55 115 140 110 105 40 35 50 70 100 35

2 50 120 135 90 110 30 30 40 65 100 40

3 45 115 145 110 110 40 20 55 60 110 35
4 25 60 75 60 75 20 20 35 50 60 15
5 50 120 100 100 120 40 35 60 70 85 35
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Fig.7 Evaluation indicator codes for five electricity sales
companies under evaluation
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Fig.8 Indicator codes for five electricity sales companies
under evaluation
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Table 4 Evaluation indicator scores of five electricity sales
companies obtained through Box—plot algorithm
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obtained through algorithms
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Box—plot
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