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Abstract

Networks are ubiquitous in the information society, and most supply chain systems have a network
structure. Therefore, it is more in line with the practical needs to analyze and study the related
problems in supply chain from the network perspective. Most of the existing research results
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consider the undirected network, for the directed weighted network, this paper gives a new param-
eter to judge the importance of nodes by improving the definitions of relative influence weights and
cross strengths, etc. Further, the paper combines the corresponding parameters to construct a more
objective and reasonable importance judgement. Further, the paper constructs a more objective
and reasonable importance contribution matrix by combining the corresponding parameters, and
proposes a node importance judgement index which is more in line with that of the directed
weighted network. The effectiveness and feasibility of this paper’s assessment method is verified
through the example analysis of node enterprise importance. In addition, the assessment method
of this paper is also applicable to weighted networks and undirected networks.
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Figure 1. Local supply chain network diagram
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Table 1. Commodity flows between nodes and mutual influence
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m, S (vev) S (vov) S(vv)
my =1 0.5 0.3333 0.4167
my, =2 0.6667 0.6667 0.6667
my, =1 0.5 0.3333 0.4167
m,, =1 0.3333 0.3333 0.3333
my; =1 1 0.3333 0.6667
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Figure 2. Structural diagram of a directed weighted network with symmetric structure
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Table 2. Importance ranking of network nodes in Figure 2
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ARSCVPI T SCHR[17] SCHR[18]
Eac I § E, o, etk Z HE EEE O HF O EEE HF
l , ) ,
1 3 0.5952 6.7708 12.090 5 —0.5108 5 0 7
2 2 0.4389 4.5139 3.962 7 —0.9163 7 0 9
3 43333  1.0222 10.4167 46.141 1 0.7340 3 0.1165 3
4 5 1.3156 6.9444 45.681 3 2.0794 1 0.3714 1
5 1.1667 0.2037 8.1163 1.929 9 —1.3863 9 0.0121 5
6 1.1667 0.2037 8.1163 1.929 9 —1.3863 9 0.0121 5
7 5 1.3156 6.9444 45.681 3 2.0794 1 0.3714 1
8 4.3333  1.0222 10.4167 46.141 1 0.7340 3 0.1165 3
9 3 0.5952 6.7708 12.090 5 —0.5108 5 0 7
10 2 0.4389 4.5139 3.962 7 —0.9163 7 0 9
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Figure 3. Coal supply chain network empowerment diagram
B 3. BRI 4R TR AR B R
Table 3. Importance ranking of network nodes in Figure 3
3. B BT RN EEHF
AR T i CHR[21]
T
1= no adwk,
¥ 5 I E, DI % Z, Hoy EE 4 Her
1 0.73 0.179 0.999 0.131 15 0.027 17
2 1.37 0.218 1.754 0.524 6 0.118 12
3 0.43 0.149 0.486 0.031 18 0.008 19
4 2.31 0.238 0.873 0.480 8 0.485 3
5 1.91 0.231 0.828 0.365 10 0.393 5
6 1.41 0.230 1.348 0.437 9 0.343 7
7 1.36 0.230 1.153 0.361 11 0.103 13
8 1.23 0.256 1.63 0.513 7 0.189 10
9 1.4 0.271 1.83 0.694 5 0.261 8
10 3.05 0.341 1.85 1.924 1 1.578 1
11 2 0.291 2.332 1.357 2 0.601 2
12 1.66 0.263 1.65 0.720 4 0.366 6
13 0.68 0.179 0.609 0.074 17 0.030 16
14 1.88 0.263 1.636 0.809 3 0.438 4
15 1.08 0.208 0.871 0.196 14 0.072 14
16 1.6 0.213 0.777 0.265 12 0.141 11
17 1.5 0.184 0.453 0.125 16 0.194 9
18 1.1 0.180 0.997 0.197 13 0.055 15
19 0.09 0.058 0.08 0.0004 20 0.007 20
20 0.43 0.146 0.407 0.026 19 0.022 18

M 3 HIE T AR, 57 AU R S SR [2 1 Y 4 R B X ARI AR SO PR
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