5555 B 2 M MK FFRE F R) Vol. 55 No. 2
2023 £ 3 H J. Zhengzhou Univ. ( Nat. Sci. Ed. ) Mar. 2023

NMEXNEIBEBNIRIVIBESNHEZEEERRE

WOE, KR, FEEm, A%
(TR HORF %S THRBE %8 Dkl 243032)

TEE . SIBRBEPOR T MR 5 R A IR e 3R A M S PR 22 R S AR L XTE F AT AR
) 22 a8 VERE UL SR )0, 48 1 — F e TSP Ab A R0E L 2 @ MR R SR 7 i, B o, SRR R AL 0 g AL A
I fE-fe 229775 (best-worst method , BWM ) #4551 r (1) — S0 0K 2y JEAR A gt L AL S AY | 0 2 49 A & R 9 S A TR
SURRBE 3 IR I5 A RUR 25 A 1 T DT U R B L 7E A 4 wﬂ%ﬂﬂ*f“ﬂﬁﬁj?ﬂ@%Eﬁﬁnwﬁﬂ‘” JH k1

SALM B RAGE , MR T RRER G TR T R AT E X O BT L S —NIEL IR
22 ) VT 1 R 100 22 91 U ) T 4 e 3R T vk A St R A B
KW . BT oA DA RTE SO B R Al
FESFES: C934; 0159 XHRARERD: A X
DOI: 10. 13705/j. issn. 1671-6841. 2021523

TS, 1671-6841(2023)02-0041-10

Personalized Individual Semantics-driven Multi-attribute Group
Decision-making under Linguistic Distribution Environment

HU Lei, ZHANG Shitao, HOU Jingqi, LIU Xiaodi
(School of Mathematics & Physics Science and Engineering, Anhui University of Technology,
Ma'anshan 243032, China)

Abstract; In actual group decision-making, the same linguistic expression was understood by different
decision-makers individually, which was called personalized individual semantics. Aiming at the problem
of multi-attribute group decision-making with linguistic distribution assessment information, a multi-attrib-
ute group decision-making method based on personalized individual semantics was proposed. Firstly, an
optimization model was constructed by integrating the personalized attribute weights of experts and the
consistency-driven ideas from the BWM ( best-worst method ) model to determine the personalized individ-
ual semantic scale of each expert. Secondly, in order to effectively aggregate individual opinion to form
group opinions, a multi-objective optimization model was established to determine the differentiated expert
weights from the dual perspectives of group consensus and credibility. Based on these, the alternatives
were ranked and selected by calculating the comprehensive evaluation values of the alternatives for the
group. Finally, the validity and rationality of the proposed decision-making method were illustrated by a
case of multi-attribute group decision-making with online reviews.
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o 10 (50,040 (5,05 | 1(50.0.5) 1 (5,.0.2) (55,00 1(59.0.3)1(5,.0.5) 1 (5,.0.) | 1(5,.0.4) (5,.0.6) |
%y 1(s5,,0.4),(s,,0.6)} 1(525,0.2),(s_,,0.2) ,(s5,,0.6) | 1 (s_,,0.3),(s5,,0.4),(s,,0.3)} ](sI,O 2),(s,,0.6),(s;,0.2)
%y 1052,,0.5),(5,0.4),(5,,0. 1) {(55,0.3),(5,,0.5),(5,,0.2) F {(5,,0.1),(5,,0.2) ,(s55,0.7) F {(5,,0.3),(5,,0.5),(5,,0.2) |
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Table 4 Linguistic distribution decision matrix Z* from user group e,

X a, a,

03 a,

2 1050,0.7),( ) {(5,,0.8),(s,,0.2) |
% 10s.,0.2),(50,0.6),(s5,,0.2)F {(5,,0.6),(s,,0.4)
%y 1052,,0.3),(5,0.3),(s,,0.4) |

x, 10s_,,0.4),(s,,0.2),(s,,0.4)

(s,,0.3

[(59,0.2),(5,,0.6),(s,,0.2){

[(55.0.1),(5.,,0.7) ,(5,,0.2)

1(50,0.2),(s,,0.6),(s,,0.2) 1 {(50,0.1),(s,,0.5),(s,,0.4) 1
1(52,,0.5),(5,,0.3),(s,,0.2) | {(s,,0.4),(s;,0.6) 1
1(s.,,0.2),(5,,0.3),(s,,0.5) 1 {(s,,0.2),(5,,0.6),(s,,0.2)}
{(s0,0.4), 1(s5,,0.7),(s5,0.3) 1

(5,,0.3),(s,,0.3) }
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Table 5 Atiribute weights from each user group’s perspective

E wf w§ w§ wi

e, 0.48 0.13 0.14 0.25
e, 0.48 0.19 0.15 0.18
e, 0.42 0.33 0.19 0. 06
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Table 6 Personalized individual semantics of user

groups e, , e, ,€;

E $ 3 s, S_y KN s S, ER

e, 0
e, 0
e, 0

0.333 0.450 0.5
0.333 0.450 0.5
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0.550 0.950 1
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Table 7 The comprehensive evaluation values of 3 user

groups on 4 APPs

E X, X, Xy x,

e, 0.580 70 0.610 15 0.635 74 0.593 48
e, 0.671 12 0.730 33 0.750 10 0. 689 24
e, 0.693 20 0.544 52 0.389 48 0.548 36
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Table 8 Decision-making results corresponding to

different balance coefficients 8

B LFNE A HerP 25

0 (0.250,0.375,0.375) X, > x, >, > A,
0.1 (0.262,0.375,0.363) X, >, >, >
0.2 (0.274,0.376,0.350) X, >, >, >
0.3 (0.287,0.377,0.336) X, > x, >, > a,
0.4  (0.299,0.380,0.321) X, >, >, >
0.5  (0.312,0.383,0.305) X, > x, >, >,
0.6  (0.325,0.387,0.288) X, > x, >, >,
0.7  (0.338,0.393,0.269) X, > x, >, > A,
0.8  (0.353,0.399,0.248) X, > x, >, > a,
0.9  (0.368,0.407,0.225) X, >, > > a,
1.0 (0.384,0.416,0.200) X, > x> x> a,
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Table 9 Comparison of the result of the four decision methods
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