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Node Evaluation Method Based on Importance Contribution in Scale-free Networks
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Abstract: In order to evaluate the importance of nodes in scale-free networks, by analyzing the number of neighboring nodes and the
topology of its neighbors, the index of the structural holes importance of the node is obtained. At the same time, by combining the K core
importance index of adjacent nodes, the importance contribution between adjacent nodes is obtained. It characterizes the local information
of adjacent nodes. On this basis, combining with the K core importance of the node itself that characterizes the global location information
of the node, this study proposes a method to evaluate the importance of nodes in scale-free networks based on the relationship of the
importance contribution between nodes. This method takes into account the structural holes characteristics of nodes and the K core central
feature to determine the importance contribution between adjacent nodes, and takes into account the local and global importance of the
networks. The theoretical analysis shows that the time complexity of this method is only o(n?. Compared with other algorithms, the
results show that the method is feasible and effective. It has an ideal computing capability, and is suitable for scale-free networks.
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INPUT: Adjacency matrix An.n=(aij)nxn OF scale-free networks with n nodes;
OUTPUT: The importance C; of node i.
Step 1: Calculate the restraint coefficient RC; of node i by the adjacency matrixA,

and get the index L; of the structural holes importance of node i.
Step 2: Calculate the proportion value LC., of the importance contribution of node j to node i,

and get the node importance contribution matrix Lc.
Step 3: Calculate the K core index Ks, of node i according to formula k" = ki + 2kf |

and get the index M; of the K core importance of node i.
Step 4: Calculate the importance contribution values HC.. of node j to node i, and get the node importance evaluation matrix Hc.

Step 5: Combining the importance contribution value HCii of adjacent nodes and the index M; of the K core

importance of node i itself, calculate the importance C; of node i.
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Table 1 Node importance evaluation results in the scale-free network
F 1l JOhREE ML S B VAL 45 R

R AT ARG K Ik R ik N Bk M B

4 | Wy SR | WS EWEE | WA WREE | WAS WA | eSO EWEH
1 V22 0.136 9 V2 0.247 4 V2o 0.553 4 Va3 0.485 1 Vi 1
2 Vi1 0.120 2 Va3 0.2570 \7% 0.523 1 Vi7 0.4322 Ve 1
3 \7% 0.114 8 Vi7 0.299 3 Va3 0.4757 Vo1 0.3241 V7 1
4 Vi7 0.0798 Vi1 0.318 8 Vi7 0.458 5 Voo 0.236 8 Vig 1
5 Vo3 0.076 7 Vo1 0.3229 Vi1 0.4478 Vig 0.2230 Vo1 1
6 Vo1 0.068 3 Vig 0.3427 Vg 0.4352 Vig 0.190 8 Vi1 0.998 1
7 Vg 0.065 3 Vag 0.3431 Vig 0.3871 Vig 0.190 8 \7% 0.996 7
8 Vig 0.061 4 Vo7 0.346 3 Vg 0.358 6 Voa 0.190 8 Voo 0.987 4
9 Vog 0.0381 Vig 0.3810 Vo1 0.3253 Vog 0.188 5 Vog 0.962 6
10 Vg 0.036 7 Vg 0.4356 Vog 0.314 7 Vog 0.179 3 Vo3 0.9618
11 Voo 0.0359 Voo 0.4575 Vg 0.3090 Vi1 0.1747 Vg 0.958 9
12 Via 0.0335 Va9 0.487 5 V2o 0.308 3 Vg 0.163 2 Vie 0.936 1
13 V3o 0.0307 V26 0.4913 Via 0.3059 Va7 0.160 9 Vo6 0.874 4
14 Vg 0.028 4 Vig 0.500 0 V3o 0.2790 Vig 0.149 4 Vg 0.8733
15 Ve 0.028 1 Vg 0.534 1 Vig 0.256 0 71 0.1310 V29 0.8437
16 Ve 0.020 2 V3o 0.548 9 Vo 0.2334 Ve 0.1310 Vg 0.808 4
17 Vo4 0.019 4 Vg 0.647 3 Vg 0.228 5 vy 0.1310 Via 0.7955
18 Vg 0.0191 Vg 0.657 8 Vo4 0.2127 Va0 0.1195 Vi2 0.7101
19 Va 0.014 8 Vs 0.682 5 Ve 0.203 2 V3o 0.073 6 Vi7 0.709 9
20 Vig 0.013 9 V7 0.702 5 V1o 0.192 6 V9 0.713 Vig 0.641 8
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Fig.3 Comparison of the maximum connected branch of the network
after removing the top 10% key nodes under different network scales
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Fig.4 Change of the maximum connected branch for 100 nodes network
after removing the top 10% key nodes in turn
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Fig.5 Change of the maximum connected branch for 1000 nodes network
after removing the top 10% key nodes in turn
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after removing the top 10 key nodes in turn
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Fig.7 Number of different nodes in the network running time
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