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Fig. 1. A sample graph.
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Table 1. Information entropy of each node.

ks Node E
1 0.9571
4 0.8565
3 5 0.8099
2 0.7151
3 0.6366
7/8/9 0.4861
? 6 0.4374
21 0.6675
10 0.4034
23 0.3720
1 20/22/24/25/26 0.2420
11/12/13/14/16 0.1992
15 0.1733
17/18/19 0.1435

* 2 WALERDENETE B

Table 2.  Information entropy of each node.

Iteration Node E,

7 5 1.3728
1 1.4579
4 1.4378
0 2 1.2159
3 1.0589
5 7/8 0.7839
6 0.7189

4
9 0.6430
3 21 0.8084
10 0.4818
? 23 0.3720
16 0.3400
15 0.3139
20/22/24/25/26 0.2420
! 17 0.2219
11/12/13/14 0.1992
18/19 0.1435
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%‘% 3 mmlﬁjﬁ%ﬁ%&%ﬁlzz DC> CC, kS, Q1c7 Q1c+7 IKS7 IE+

Table 3. The ranking lists determined by different methonds: DC, CC, ks, C,, C,,, IKS, IE,.

Rank DC CC ks Che Ches IKS IE,
1 21 1 1—5 4,5 1 1 5
2 1,4, 5,10 4 6—9 1 4,5 7 1
3 2,3 5 10—26 2 2 21 8
4 6—9, 23 21 3 3 4 7
5 11—20 7,8 21 6—8 9 6
6 22, 24—26 6 6—8 9,21 10 21
7 9 10 16 5 10
8 23 9 23 8 16
9 16, 20, 22, 24—26 15, 16, 23 15 23 4
10 17 10, 20, 22, 24—26 2 9
11 others 6 23
12 26 15
13 3 2
14 20, 22, 24, 25 20, 22, 24—262
15 11—13, 14, 16 3
16 15 17
17 17—19 11—14
18 18, 19

R4 AL IEAIFMEAE, N A EPE T s AL B EE, (d)F0 (k) S PR R R, ¢ SRR, 6, T

Be SETAT B {H MG RE
Table 4.

The basic topological features of the eight real neworks, N and |E|, |E| are the number of nodes and edges, (d)

and (k)are the average distance and the average degree, c is the clustering coefficient, 3, and (3, are the epidemic threshold

and the spread value.

Network N |E| (d) c (k) Bin Be
NS 379 914 6.0419 0.7981 4.8232 0.1247 0.2494
EEC 986 16064 2.5869 0.4505 32.5842 0.0134 0.0268
PB 1222 16714 2.7375 0.3600 27.3552 0.0123 0.0246
Fecebook 4039 88234 3.6925 0.6170 43.6910 0.0094 0.0188
\\AY% 7066 100736 3.2475 0.2090 28.5129 0.0069 0.0138
Sport 13866 86858 4.2748 0.2761 12.5281 0.0260 0.0520
Sex 15810 38540 7.4630 0 4.8754 0.0365 0.0730
CondMat 23122 93497 5.3523 0.6334 8.0835 0.0450 0.0900
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S AUAEXT R AL Che FHEEAHZE AR SR AR S
RN IE, BRI RTEITA M2 ERR LA 4,
{HAER Z 50 2% i F A Sk T W AT 3R ).

6.2 BifXE
ARSNGB T 1 B SRA Y R

P U W27 ik A i ME—HE% B RE ) s, 7
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Table 5. The Kendall Tau between the node influence index R of SIR model and five centrality indices.

Network DC cc Che Chet ks IKS IE,
NS 0.4593 0.3829 0.5604 0.7074 0.4643 0.7301 0.8958
EEC 0.8584 0.8238 0.8999 0.8771 0.8754 0.8963 0.9017
PB 0.8443 0.7956 0.8771 0.8667 0.8653 0.8859 0.9465
Facebook 0.6255 0.4948 0.7416 0.8614 0.6773 0.8926 0.9364
\\AY 0.8022 0.8583 0.8992 0.8939 0.9171 0.8981 0.9661
Sport 0.6909 0.6891 0.7875 0.8025 0.7437 0.8583 0.9197
Sex 0.4119 0.7329 0.7623 0.8283 0.5151 0.8065 0.8174
CondMat 0.5912 0.7268 0.7303 0.8114 0.6464 0.8565 0.9254

6 AFEHITIAEM R M
Table 6. The monotonicity M of different ranking methods.

Network M(DC) M(CC) M(Cy.) M(Cyey) M(ks) M(IKS) M(IE,)
NS 0.7642 0.9927 0.9302 0.9593 0.6428 0.8286 0.9221
EEC 0.9571 0.9828 0.9748 0.9998 0.9216 0.9328 0.9881
PB 0.9328 0.9301 0.9433 0.9586 0.9063 0.9266 0.9721
Facebook 0.9398 0.9667 0.9355 0.9646 0.9419 0.9457 0.9898
Sport 0.9032 0.9534 0.9292 0.9377 0.8606 0.9137 0.9818
Sex 0.6001 0.9122 0.9332 0.9581 0.5287 0.9248 0.9989
CondMat 0.8615 0.9544 0.9871 0.9864 0.8032 0.9069 0.9996
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Abstract

In the study of complex networks, researchers have long focused on the identification of influencing nodes.

Based on topological information, several quantitative methods of determining the importance of nodes are

proposed. K-shell is an efficient way to find potentially affected nodes. However, the K-shell overemphasizes the

influence of the location of the central nodebut ignores the effect of the force of the nodes located at the

periphery of the network. Furthermore, the topology of real networks is complex, which makes the computation

of the K-shell problem for large scale-free networks extremely difficult. In order to avoid ignoring the

contribution of any node in the network to the propagation, this work proposes an improved method based on

the iteration factor and information entropy to estimate the propagation capability of each layer of nodes. This

method not only achieves the accuracy of node ordering, but also effectively avoids the phenomenon of rich

clubs. To evaluate the performance of this method, the SIR model is used to simulate the propagation efficiency

of each node, and the algorithm is compared with other algorithms. Experimental results show that this method

has better performance than other methods and is suitable for large-scale networks.
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