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A Multi—-attribute Group Decision-making Method Considering Trust Relationship in Social Network
CHEN Hongchen, YI Changsheng
School of Management Science and Engineering, Anhui University of Technology, Anhui Ma’ anshan 243032, China

Abstract: A multi-atiribute group decision making (MAGDM) method considering trust relationships in social networks
was proposed to address the trust risk caused by the trust relationships among decision makers in social networks and the
problem of correlation between solution attributes. Firstly, several sub-groups were obtained by clustering according to the
social network relationships of decision makers, and the weights of decision makers and the weights of sub-groups were
calculated by degree centrality and eigenvector centrality. Then, the trust degrees of individual decision makers and sub-
communities were determined separately according to the trust relationship. The trust risk coefficient and evaluation risk
coefficient were measured for the sub-group with a low trust degree. The evaluation values of the sub-group were adjusted
accordingly. Secondly, the Choquet integral operator was used to obtain the collective evaluation value of the alternatives
for a problem where multiple attributes of the alternatives were correlated, and the alternatives were ranked accordingly by
the score function to obtain the optimal decision. Finally, the proposed decision making method was applied to an
arithmetic example to illustrate the feasibility of the method.
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Table 1 The evaluation values of decision makers

C, c, C, c,
X, (0.4,0.3) (0.5,0.3) (0.45,0.4) (0.25,0.6)
e, X, (0.6,0.1) (0.65,0.3) (0.5,0.2) (0.45,0.5)
X, (0.8,0.2) (0.7,0.2) (0.55,0.3) (0.6,0.25)
X, (0.3,0.65) (0.6,0.25) (0.5,0.2) (0.65,0.25)
e, X, (0.55,0.35) (0.2,0.6) (0.7,0.1) (0.6,0.3)
X, (0.6,0.1) (0.75,0.1) (0.55,0.3) (0.8,0.1)
X, (0.35,0.5) (0.5,0.3) (0.45,0.25) (0.2,0.6)
es X, (0.5,03)  (0.7,0.2) (0.7,0.2) (0.65,0.3)
X, (0.7,0.1) (0.65,0.2) (0.55,0.3) (0.8,0.1)
X, (0.8,0.2) (0.45,0.2) (0.6,0.1) (0.5,0.2)
e X, (0.6,0.1) (0.7,0.2) (0.5,0.4) (0.8,0.1)
X, (0.7,0.2)  (0.6,0.2) (0.7,0.25) (0.4,0.5)
PRI
(1,0) (0.6,0.3) (0.56,0.35)
0.7,0.2 1,0 0.8,0.2
o @70 (10 (08.0.2)
(0.8,0.1) (0.78,0.1) (1,0)
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Table 2 The weights of decision makers and sub-groups

A K &K kR H REHERE FAHRRE
T, 4 €4.€7.€9.€}; 0.162,0.270,0. 172,0. 396 0. 251
T, 5 (NN NN 0. 138,0. 224,0. 225,0. 207,0. 206 0. 265
T, 5 €,.€3.€13.€14\€5 0.175,0.219,0.275,0.079,0. 253 0.326
T, 2 €€ 0.5,0.5 0.170

£3 FHETFMERE
Table 3 The evaluation matrix of sub-groups
C, G, G, ¢,
X, (0.528,0.131) (0.469,0.272) (0.537,0.121) (0.488,0.255)
T, X, (0.493,0.295) (0.634,0. 166) (0.519,0.244) (0.525,0.195)
X, (0.604,0.175) (0.532,0.158) (0.532,0.248) (0.604,0. 161)
X, (0.668,0. 127) (0.641,0.174) (0.530,0.237) (0.51,0.288)
T, X, (0.575,0.186) (0.694,0. 141) (0.585,0.217) (0.579,0.179)
X, (0.630,0. 127) (0.570,0. 184) (0.585,0.224) (0.672,0. 148)
X, (0.62,0.229) (0.657,0.189) (0.697,0.139) (0.637,0.174)
T, X, (0.643,0.175) (0.602,0.26) (0.612,0.243) (0.644,0.213
X, (0.58,0.212) (0.582,0. 144) (0.625,0.149) (0.573,0.228)
X, (0.553,0.13) (0.531,0. 346) 0.684,0.1) (0.637,0.174)
T, X, (0. 668,0.127) (0.676,0.245) (0.613,0.2) (0.603,0.245)
X, (0.755,0.141) (0.676,0. 141) (0.55,0.3) (0.717,0.158)
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Table 4 The comprehensive evaluation matrix

*8 RNETHER
Table 8 The results of risk changes

¢ ) G o

@ 0. 145 0.245 0.345 0. 445 0. 545

X, (0.618,0.169) (0.601,0.220) (0.624,0.175) (0.57,0.222)
X, (0.578,0.191) (0.655,0.192) (0.588,0.224) (0.598,0.200)

X; (0.639,0.163) (0.590,0.153) (0.585,0.207) (0.635,0.172)

K5 REESTHEHEEE

Table 5 The trust degree of decision makers and sub-groups

RRFERAEE FARAZIEE
T, 0.542,0.45,0. 484,0. 504 0.495
T, 0.65,0.828,0.749,0. 657,0. 571 0. 691
T, 0.709,0. 736,0. 764,0. 811,0. 75 0. 754
T, 0.777,0. 523 0. 650

R®6 T, XFHIIEMERE

Table 6 The new evaluation matrix of 7,

¢ ) G ¢,

X, (0.561,0.143) (0.517,0.252) (0.569,0.137) (0.517,0.243)
X, (0.524,0.253) (0.641,0.174) (0.544,0.236) (0.551,0.196)

X; (0.616,0.17) (0.552,0.156) (0.551,0.233) (0.616,0.164)

RT HHEETMERE

Table 7 The new comprehensive evaluation matrix

¢ ) G o

X, (0.62,0.173) (0.606,0.215) (0.63,0.137) (0.589,0.219)
X, (0.587,0.184) (0.654,0.194) (0.593,0.222) (0.603,0.200)

X, (0.641,0.16) (0.593,0.152) (0.589,0.204) (0.642,0.172)
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