Operations Research and Fuzziology &% 515882, 2024, 14(2), 547-555 Hans Y
Published Online April 2024 in Hans. https://www.hanspub.org/journal/orf
https://doi.org/10.12677/0rf.2024.142159

ETZ RIEREAALIZ KT S H#HIR A

% 3
EGE TR, i

Whs HiH: 202442 H6H; FHEM: 20244F2H26H; KA HM: 20244F4H18H

=

AT 2% o B 0 A A PR e LR SE R B R B E R X ASCIRE T —FE T A M RTINS
BHENZEZRER NIRRT, RENEHSHBEAREEPOE,. M PO, B Ok
KK-cellf.0vE, @it PKarateZE FIBE KW AFIET RO ST, BHARI TIERAK®. EHER
Bfsmid B, B RARMEAGREEN T REFIT T4, DIRBEENE. HIR, NHFRE
W ERITEAL B AT T AR AL B, fRE T BT IEmtE. TR, BRAKRMENEEHE T &8
HEINE, NBRANGEEHTFRETE IR, &5, BENAESE T HRENBEHS. BIRAE
RERH, XCRHPFTEEATNE R LAMRA S NG TEENRR. X—HEMURRE TRBIK
HEFtE, U EAECEEE A MR A Bon T BSRE M. X—F AN TR AN EH R
D0ATA A BB AR DL R IR AR DG B A SRR A R AR F R R B R

K §Eia)

ML, BRI, EEET R, ZREREK

Identification of Social Network Opinion
Leaders Based on Multi-Attribute Decision
Making

Yong Luo

Business School, University of Shanghai for Science and Technology, Shanghai

Received: Feb. 6", 2024; accepted: Feb. 26", 2024; published: Apr. 18", 2024

Abstract

In practical applications, the precise recognition of opinion leaders within social networks carries
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substantial weight. This paper proposes a comprehensive multi-attribute method for recognizing
opinion leaders based on the topological properties of social networks. Key evaluation metrics in-
clude degree centrality, betweenness centrality, closeness centrality, and K-cell centrality. Through
a case study using the Karate Club as an example, this study conducts an in-depth analysis. In the
specific implementation of the method, the paper first employs the optimization and satisfaction
value methods to reduce the solution set, enhancing algorithm efficiency. Subsequently, data pre-
processing is applied to normalize non-standardized attributes within the solution set, ensuring the
accuracy of subsequent analyses. Moreover, the eigenvector technique is applied to ascertain the
weights associated with each attribute, providing robust support for the final comprehensive rank-
ing. Finally, the weighted sum method is employed to derive the overall ranking of the solution set.
Findings demonstrate that the method proposed in this paper is notably effective in discerning opi-
nion leaders within social networks. This approach not only enhances identification accuracy but
also demonstrates strong adaptability when dealing with complex social network structures. The
findings of this research contribute positively to a more profound comprehension of the functions
of opinion leaders in social networks and the improvement of practical implementations.
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Figure 1. Diagram of the Karate club social network relationship
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Figure 2. Diagram of the K-shell centrality decomposition
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Table 1. Karate club raw decision matrix

3% 1. Karate 1B R EBIR AR R 5B

Node ID DC BC CC KS
0 0.4848 0.4376 0.5690 5.00
1 0.2727 0.0539 0.4853 4.00
2 0.3030 0.1437 0.5593 5.00
3 0.1818 0.0119 0.4648 4.00
4 0.0909 0.0006 0.3793 3.00
5 0.1212 0.0300 0.3837 3.00
6 0.1212 0.0300 0.3837 3.00
7 0.1212 0.0000 0.4400 4.00
8 0.1515 0.0559 0.5156 5.00
9 0.0606 0.0008 0.4342 2.00
10 0.0909 0.0006 0.3793 3.00
11 0.0303 0.0000 0.3667 1.00
12 0.0606 0.0000 0.3708 2.00
13 0.1515 0.0459 0.5156 4.00
14 0.0606 0.0000 0.3708 2.00
15 0.0606 0.0000 0.3708 2.00
16 0.0606 0.0000 0.2845 2.00
17 0.0606 0.0000 0.3750 2.00
18 0.0606 0.0000 0.3708 2.00
19 0.0909 0.0325 0.5000 3.00
20 0.0606 0.0000 0.3708 2.00
21 0.0606 0.0000 0.3750 2.00
22 0.0606 0.0000 0.3708 2.00
23 0.1515 0.0176 0.3929 3.00
24 0.0909 0.0022 0.3750 3.00
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25 0.0909 0.0038 0.3750 3.00
26 0.0606 0.0000 0.3626 2.00
27 0.1212 0.0223 0.4583 3.00
28 0.0909 0.0018 0.4521 3.00
29 0.1212 0.0029 0.3837 3.00
30 0.1212 0.0144 0.4583 4.00
31 0.1818 0.1383 0.5410 3.00
32 0.3636 0.1452 0.5156 4.00
33 0.5152 0.3041 0.5500 4.00
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Table 2. Filtered decision matrix

® 2. TR EHRRHE M

Node ID DC BC cc KS
33 0.5152 0.3041 0.5500 4
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Table 3. The values of the elements in the target importance judgement matrix X
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Table 4. The stochastic indicator R. I. of the n-order matrix and the corresponding critical eigenvalue A/

= 4. n MIERERIBEHLIERR R. LA RIAIG R AN(EE 4,

n 2 3 4 5 6 7 8 9 10
RI 0.00 0.58 0.90 1.12 1.24 1.32 1.41 1.45 1.49
A - 3.116 427 5.45 6.62 7.79 8.99 10.16 11.34
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Figure 3. Diagram of the Karate club membership analysis
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