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Study on Improved BP Wavelet Neural Network for Supply Chain Risk Assessment

XU Jia-nan' , ZHANG Tian-rui' s ZHAO Wei-bo? and JIA Ze-xuan'

1 School of Mechanical Engineering, Shenyang University, Shenyang 110044 , China
2 School of International Studies,Shenyang University,Shenyang 110044 ,China
Abstract In view of the impact of supply chain risks on upstream and downstream enterprises in the manufacturing industry,it is
important to research the method of identification and evaluation for the supply chain risks. Firstly,based on supply chain opera-
tion reference model (SCOR) and taking automobile manufacturing enterprises as the research background, the identification
process of supply chain risk indicators is studied by analyzing automobile supply chain risks and combining with the field survey
results. An evaluation index system involving five risk categories,including strategic planning risk, procu-rement risk, manufac-
turing risk,distribution risk and return risk,is established. Secondly,considering that BP neural network model is prone to local
optimal solution and other problems in the process of optimization evaluation,it is improved and optimized by increasing momen-
tum,and the S-type function in the basic evaluation model is replaced by Morlet wavelet function to reconstruct the supply chain
risk evaluation model. Finally,risk identification and assessment are studied with automobile enterprise of actual case,using the
Matlab simulation to compare and analyze the improved BP wavelet neural network and fuzzy comprehensive evaluation, BP neu-
ral network.increased momentum of BP neural network. The results show that the improved BP wavelet neural network model
has the better practicability and reliability.

Keywords Supply chain, Risk identification,Supply chain operation reference, Wavelet theory,BP neural network
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Fig. 4 Structure of automobile supply chain
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Risk index of automobile manufacturing supply chain

First level risk

indicator

Second level risk indicator

Risk of Planning
Process

Inaccurate Strategic Planning C1

Lacking Environment Adaptability of Strategic Planning C2

Strategic Goals Conflict Among Supply Chain Member Enterprises C3
Insufficient Public Supporting Facilities C4

Occurrence of Natural Disasters C5

Policy Instability C6

Fail of Strategic Investments C7

Lower Cultural Quality of Staff C8

Weakness of Enterprise Culture C9

Lack of Common Cultural Values Among Enterprises C10

Lower Professional Quality of Employees CI11

Risk of Procurement

Process

Improper Supplier Selection C12

Insufficient Production Flexibility of Component Suppliers C13
Insufficient Technical Innovation Ability of Suppliers C14
Insufficient Production Capacity of Key Component Suppliers C15
Economic Instability C16

Lower Purchase Price C17

Exchange Rate Fluctuates Frequently C18

Quality Problem of Purchased Parts C19

Supplier Delivery Slowly C20

Risk of Manufacturing

Process

Improper Operation C21

Chemical Hazard C22

Improper Assembly Line Design C23

Damage of Labor Insurance Supplies C24
Unreasonable Inventory Control C25

Higher CostC26

Lower Product Flexibility C27

Lower Product Quality C28

Collisions and Injuries Caused by Operating Tools Endanger C29
Affection of Work-related Injuries C30

Lack of Technical Deposits C31

Company is Short of Funds C32

Long Development Cycle of New Product C33
Brain Drain C34

Risk of Distribution

Process

Unreasonable Supply Chain Structure C35

Improperly Authorized Supply Chain Members C36

Limited Enterprise Leader Ability C37

Improper Integration of Business Processes C38

Lack of Internal Communication and Flow of Information Resources C39
Unclear Division of Rights and Responsibilities Between Departments C40
Immature Technology or Slow Update C41

Technical Software System Problem C42

Improper Choice of Transportation Route and Means C43

Untransparent Supply Chain Information C44

Harm of Malicious Competition C45

Risk of Return

Process

Product Recall Affects Enterprise Operation Efficiency C46
Product Recalls Bring Legal Problems C47

Product Recall Increases Economic Expenditure of Enterprises C48
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Table 3 Indicator importance evaluation results

Expert rating

Index — 0.8 0.6 0.4 0.2 0 g 5 kel

Cl1 2 17 197 196 35 3 0.487 0.1476 0.3031
C2 17 91 181 143 17 1 0.576 0.1821 0.3164
C3 2 142 179 109 17 1 0.600 0.1730 0.2884
C4 37 125 146 106 34 2 0.608 0.2177 0.3579
cs 70 71 128 71 107 3 0.563 0.2771 0.4920
C6 17 73 91 215 52 2 0.503 0.2060 0.4095
c7 17 74 161 163 34 1 0.544 0.1922 0.3533
C8 55 145 124 124 1 1 0.656 0.2039 0.3108
CY 1 53 161 163 71 1 0.488 0.1817 0.3728
clo 71 88 164 109 17 1 0.637 0.2198 0.3449
Cl1 1 1 17 125 107 199  0.185 0.1922 1.0369
clz 2 71 125 233 17 2 0.512 0.1664 0.3250
Cl3 55 125 164 53 52 1 0.633 0.2317 0.3658
cl4 1 106 196 127 19 1 0.573 0.1673 0.2917
Cl15 17 56 107 215 53 2 0.495 0.1989 0.4021
Cl6 37 145 70 161 35 2 0.592 0.2334 0.3942
Cl7 35 145 74 160 35 1 0.592 0.2299 0.3883
Ccl18 35 55 161 127 71 1 0.535 0.2247 0.4203
cl9 19 89 125 215 1 1 0.559 0.1825 0.3266
C20 19 191 89 146 2 3 0.631 0.1973 0.3127
C21 1 68 218 142 20 1 0.549 0.1561 0.2844
c22 5 56 143 132 50 62 0.441 0.2496 0.5661
23 70 91 199 88 1 1 0.661 0.1956 0.2958
C24 2 43 166 114 72 53 0.436 0.2361 0.5421
C25 1 140 110 178 20 1 0.565 0.1881 0.3330
C26 35 163 130 86 35 1 0.633 0.2164 0.3420
C27 17 107 167 140 17 2 0.583 0.1882 0.3230
Cc28 2 89 227 113 17 2 0.573 0.1602 0.2794
C29 31 53 65 123 97 81  0.402 0.2950 0.7335
c30 1 2 1 109 191 146 0.189 0.1612 0.8533
313 77 157 158 53 2 0.517 0.1886 0.3649
Cs2 17 125 145 161 1 1 0.597 0.1808 0.3029
€33 1 124 155 151 17 2 0.571 0.1780 0.3117
C34 17 140 166 106 20 1 0.611 0.1892 0.3095
€35 1 106 163 163 16 1 0.560 0.1709 0.3053
36 2 52 161 163 70 2 0.488 0.1837 0.3768
C37 2 160 142 128 16 2 0.599 0.1835 0.3063
C38 2 178 125 109 35 1 0.600 0.1989 0.3315
Cc39 2 70 160 200 17 1 0.528 0.1624 0.3078
C40 35 145 179 73 17 1 0.647 0.1912 0.2957
ca1 1 125 160 161 2 1 0.582 0.1644 0.2825
ci2 2 140 160 110 37 1 0.581 0.1913 0.3294
Cc43 35 161 146 106 1 1 0.653 0.1859 0.2846
C44 107 125 145 55 17 1 0.710 0.2212 0.3117
C15 4 10 7 35 110 284 0.116 0.1938 1.6707
C46 20 32 148 142 104 4 0.471 0.2150 0.4565
C47 83 100 150 60 23 34 0.626 0.2804 0.4481
C48 26 34 129 204 53 4 0.495 0.2038 0.4116
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Table 4 Risk sample data

Sample Input Data Expectations
Cl 0.28 0.11 0.46 0. 40 0.3854
C2 0. 35 0.52 0.39 0.79 0.4976
C3 0.57 0.29 0.19 0.70 0.4932
C4 0.41 0.35 0.59 0. 86 0.5098
C5 0.90 0.76 0.06 0.32 0.4782
C6 0. 36 0.75 0.25 0.53 0.4268
C7 0.56 0. 80 0.19 0.39 0.4596
C8 0.71 0.72 0.50 0. 44 0.5696
C9 0.63 0. 44 0.47 0.19 0.4552
C10 0.42 0. 40 0.68 0. 60 0.5298
Cl2 0.61 0.85 0.35 0.86 0.5004
C13 0.57 0.02 0. 45 0.84 0.5502
Cl4 0.77 0.36 0.78 0.75 0.4996
C15 0.08 0.55 0. 86 0.32 0.4118
C16 0.10 0.35 0.51 0.89 0.5104
C17 0. 40 0.51 0. 44 0.48 0.4786
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Fig. 6 Training convergence results of 4 models
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