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A Multi-attribute Large Group Decision-making Method Based on Public Dual
Valuation with Unknown Attribute Weights
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Hunan University of Finance and Economics, Changsha 410205, China)

Abstract: For decision-making matters of major public livelihood with unknown attribute weights, a multi-attribute large
group decision-making method based on public dual valuation is proposed. Firstly, attribute values and overall performance
over different alternatives are determined based on the dual evaluation given by the public. Secondly, two kinds of
correlation degrees are calculated separately: one is the correlation degree between attribute values and approval ratings, the
other is the correlation degree between attribute values and non-approval ratings. According to the two measurement results
of correlation degrees, the interval of attribute weights is determined. Thirdly, an optimization model is established with the
objective of minimizing attribute deviations over all alternatives to obtain the attribute weights. The TOPSIS method is used
to sort the alternatives and determine the optimal one. Finally, a numerical example is given to verify the proposed method
in this paper. Verification results of the numerical example indicate that the method proposed in this paper can integrate
public evaluation information into the decision-making process, which determines relevant decision-making information and
attribute weights accordingly, ensuring that the decision results can fully reflect public opinions and guaranteeing decision
effectiveness.
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Table 1 Public attribute evaluation information of different

alternatives
YIS F5 Bk 1 Jatk 2 JatE 3 ik 4
1 S6 S4 S4 S5
2 $3 S4 S4 54
1
9999 S5 S4 S4 S4
10 000 S4 S6 S6 S4
1 S6 S4 S5 54
2 S5 S4 S6 56
2
9999 53 S5 53 S4
10 000 54 S6 S5 S5
1 S4 S4 54 S4
2 S4 S6 S4 S6
3
9999 S5 N S6 §5
10 000 S4 S5 S5 S5
1 S5 S6 S6 54
2 S4 S6 54 S4
4
9999 S5 56 56 S5
10000 S4 56 S5 S4
1 S4 54 S5 S4
2 S4 S6 54 S6
5
9999 K S4 S6 S5
10 000 54 S5 S5 S5
1 S5 S6 S6 S4
2 K S6 S4 S4
6
9999 S5 S6 S6 §5
10 000 S4 S6 S5 54




56 Tk T F% 27 %
FHFR 2B FREEEENER R (6) e ®2 AKREFMEDHHER
MARE=SREEEAWTEREEE, FFHE X Table 2 Distributions of evaluated public attribute values
3BT UEAL AL EE, FRdAEAL fE IR E S B MR S Rk W AR B it
£ 3 Fi so 81 2083 s4 S5 se ARG
WK 5000 £ FIRHIEL AR 6 387 R 1 s 0 0 oaan e s 10 1000
ARG HEAT AT, R (8) F12 (9) 209t EPR 0 03510 3464 88 658 2280 10000
BEMNTREVARANAT FEFFEARTEE, W3R 4 Fis. 4 0 0 1438 1453 2518 1994 1780 817 10000
WT R IME 4 MHLER, R (10) ~ 1 0 889 Ol 2333 2695 1834 834 504 10000
(13) H e & 7 RIEHAE 5 J5 AT 2 18] 1 R Bk , 200 0 0 026052693 3202 1300 10000
. 30 1399 1908 1564 1584 1427 1415 703 10000
e Hofi, = 4 .
B, Afip =05, SRME S fon — 4 0 0 0 02668 2674 2658 2000 10000
AR (14) ~ (17) B € # J8 PEAE 5 7 SR AT 10 138 1522 1562 2356 869 932 1373 10000
JE 2 (RN RERE, 25 Rk 6 Fw. , 20 0 0 811 2635 3232 1877 1445 10000
WIEEE 5 K 6, FHEEK (18) e & E 300 0 0 03537 3194 2454 815 10000
B S5 B . w, =[0.18,0.30]: w, =[0.24,025]; w, = 4 0 0 0 0270226253273 1400 10000
[0.23,0.27]; w,=[0.21,031]. HMAHER (X (19)) 4 10 1810 1847 1694 2806 845 675 323 10000
A R E: w = 0.18; w, = 0241 , 2 0 19651931 195 2585 308 258 494 10000
30 0 0 03197 3419 3074 310 10000
%:;-JZ);; %04:0-3};%:%/\%@ - ﬁ 4 0 01012 120 2985 2975 1283 1625 10000
50 (20) 1 I3 J7 52 (1) TOPSIS & : 1 0 1810 1947 1694 2706 932 398 513 10000
S(z)=0.6512; S(z,)=0.6922;8(z;)=0.7365; S(z,) = S 2 0 965 1731 1856 2488 824 1353 783 10000
0.6390; S(z;)=0.6513; S(z)=0.6606, 77 EHF 30 0 0 031973419 3148 236 10000
GERK L >0 > 2> 2> 2 > 20 HOTE3 NEARTZ, 4 0 0 1012 1160 2785 2665 1795 583 10000
10 1754 2467 1533 2943 632 458 213 10000
. 2 0 667 1651 1450 2081 1574 1794 783 10000
4 Frik3ttE 5 0 0 0285 3789 3108 208 10000
4 0 0 1067 1180 2762 2661 1787 543 10000
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Table 3 Probabilistic linguistic attribute values after standardization

UES JETE 1 Ja T 2 JE 1k 3 JEAE 4

(53,0.3106), (s4,0.2402), (53,0.2979), (s4,0.4300), (53,0.4547), (s4,0.4487), (52,0.156 6), (s3,0.158 2),

1 (55,0.2747), (s6,0.174 5) (55,0.1727), (s6,0.099 4) (55,0.0114), (s6,0.085 2) (84,0274 2), (s5,0.217 1),
(56,0.193 8)

(51,0.093 6), (s52,0.0959), (54,0.306 5), (s5,0.316 8), (51,0.150 5), (s2,0.205 2), (54,0.3335), (s5,0.3343),
2 (53,0.2457), (s54,0.283 8), (56,0.376 7) (53,0.168 2), (s4,0.170 4), (56,0.332 3)

(55,0.193 1), (s6,0.087 8) (55,0.1535), (s6,0.1522)

(51,0.1607), (s2,0.176 4), (53,0.094 8), (s4,0.308 0, (54,0.385 1), (s55,0.3477), (54,0.3142), (s55,0.3052),
3 (53,0.181 1), (s4,0.273 1), (55,0.3778), (s6,0.2194) (56,0.267 2) (s6,0.380 6)

(55,0.100 7), (s6,0.108 0)

(51,0.187 0), (s2,0.1909), (51,0206 7), (s2,0.203 1), (54,0.329 9), (s5,0.352 8), (52,0.102 8), (s3,0.014 3),
4 (53,0.175 1), (54,0.290 0}, (53,0.205 8), (s54,0.2722), (56,0.3172) (54,0356 4), (s5,0.3552),

(55,0.087 3), (s6,0.069 8) (55,0.0850), (s6,0.027 1) (56,0.153 2)

(51,0.190 8), (s2,0.205 2), (51,0.1047), (s2,0.187 8), (54,0327 4), (s5,0.3502), (52,0.107 5), (s3,0.123 2),
5 (53,0.178 6), (s54,0.2852), (53,0.201 4), (s4,0.2699), (56,0.322 4) (54,0.2957), (s5,0.2830),

(55,0.098 2), (s6,0.042 0) (55,0.089 4), (s6,0.146 8) (56,0.190 6)

(51,0.1792), (s52,0.2521), (51,0.072 4), (s52,0.179 1), (54,0.295 6), (s5,0.3869), (52,0.112 8), (s3,0.124 8),
6 (53,0.156 6), (s4,0.3007), (53,0.157 3), (s4,0.2258), (56,0.317 4) (54,0.292 1), (s55,0.2814),

(55,0.064 6), (s6,0.046 8) (55,0.170 8), (s6,0.194 6) (56,0.189 0)
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Table 4 Public approval and non-approval ratings of different

alternatives
24 PN INHTRE ESTCIPN RN L
%1 2458 0.491 6 898 0.179 6
EY) 3067 0.613 4 1278 0.2556
EX 2455 0.4910 732 0.146 4
Ti% 4 3132 0.626 4 1522 0.304 4
ES 2967 0.593 4 964 0.1928
T%6 3113 0.622 6 1467 0.293 4

®5 BUHESHFRNTEZBNXKE

Table S Correlation degrees between attribute values and approval

ratings of alternatives

VES a1 Rk 2 JETE 3 JETE 4
1 0.4725 0.5275 0.6223 0.4929
2 0.9318 0.480 4 1.000 0 0.4943
3 0.6840 0.414 4 0.3959 0.3733
4 0.869 8 0.74717 05132 0.649 4
5 0.9314 09127 0.4725 0.603 9
6 0.786 7 0.8207 0.5020 0.6659

x6 BUESHARIFATEZEHXEKE

Table 6 Correlation degrees between attribute values and non-

approval ratings of alternatives

UES JETE 1 JE T 2 JEtE 3 JEAE 4
1 0.609 6 0.5728 0.5055 0.5356
2 0.5409 0.8863 0.4710 09186
3 0.3727 0.6902 0.7739 0.8386
4 0.4913 0.466 6 0.756 3 0.9980
5 0.3824 0.4311 1.0000 0.6139
6 04617 0.6137 0.768 3 0.8615

NIRRT BRARAR (19 22 H bR AL 5 00 p fh
MRAUTTVEAT GRS, 3R 7 s

®7 TRAEHRRER

Table 7 Decision results of different methods

WiR/S JE MR E T ey
AL =(0.23,0.41,0.28,0.08)T 23 >22>21>26 > 25> 24
T HAR MR

w=(0.11,0.22,0.37,0.30)T 23> 26 >22>25>24>21

% B b
RIHEHM T w=(0.18,0.24,0.27,0.31)T 23 >22>26>25>21 > 24

MRAER 7 HIRSE R AT A, PRI EL 5 945 2
(K17 S IR VAL FL 45 RS A ST A3 B 45 A A
[, (7577 RAF A RIWA T ZESR . AFRITTEIR
JEE BAR MR

1) JRASL I R A s e M A P 2 S A P SR o SR 1k

BE, BAZRWRBPER .. BE0ERN H T4 SR
Iy A7 AE DTSR RIBR P o (1) A STEEL ] HH 1) Ja 12 AE BA
BRGSO ARoR, TR A R E T
G E B, FERAE XL S HRENBIEE
I, A M 5 B RS s B Jn B AT 19
ETFSR, R BLEAE BEAT 8 VE BN I R 25 e
R MR EREE AN EE. Q) &
SELAg T 5 SR R AR SR BRI A AN AT EEAN
FRNTT SRR R, B TR AE 1 € JR VAL I JF:
R R ERWRAF R, R R AGERS 2 IR AL 45
RIFARE M AR T 5 SRR DL 15 DL o

2) ZETEARM N 2 H AR ERYE T SR
185 T A0 g 2 1) PR B 0] e PEREAT AL, [ A RS
J7 S BRRIUE AR SR, Rz A B AE
T ARSI TR PSR ] L

3) ARSCHE R PRI 35 LR R 7 AR
WA R B B A7 B AN R o (1) AR SCH HE 0 7 3 i
FEVEE S A AT Z 8] B R E 5 A AR AR
JFEZ IR I SRHRE DA DA 0 4 1 52 Je P ASU EE B {9
Fl, A9 2 AR 3 SE R AR 45 R A5 B 78 70
BRo (2) BLATA BERIE 5 2 s PR R A 3 2 /M
N HFRBEATIARL, A A2 kAR IR A Rk T 30
Fefidi L AT BE R R D & PEAE AN EA SE VR PR A R
2 s N AR P G e SR R 12 ) = P N &
H PRV B 25 R A A PP (1 R R AR R

S
5 %1t

2@V N o S DAL R
H — 025 18 A AR XU PRAN 1 2 J 1k KR AR D ST
%, FBREILURER. 1) X ARG H I F AR
HIFOHME BT RE S 20, AR RIMRIES A
BRI 8 PEE AR B 0T 07 ST AR
WA, R T AARVEUNME SRS B, BRI T
JRERRTRSFEAERE . H TR J7 AT EEAARIA
A RER A AVEE BAF Y, B 1A ot T ik SR
o R SRV, O JE SRR AR A T AT SE I IR A
2) LURPEAE S 5 SN AT EERTAE N AT BE AR 9 PR AR
TRAE, B IR 8 DRI FE T AN B /N B8 22 VA AR 4G & 1 e TR
PERCE, fHAS R PEAL S R BE 7e 0 IR IR, R
B AL RS . ARSI PSR ] R 2 AR HE Y
VPO A5 S AT e 2 BE A ST SN AR R A AR AL



58 Tk T f%

027 %

AR %R R AT RE R AFAE BN ASTERFE, PRI R
A BCRE AR 5 kit — B, RN T3h
NI AN TSP 2 LS R Pl E

SE 3k

[ 1] FEAREE, fkoa. R BIYE: AnssA G+ 2 vk BLR T 1 8T
%] AR, 2023, 423(1): 60-69.

WANG Weijin, ZHANG Liang. Risk prevention: a new major
task to strengthen and innovate social governance[J]. Nanjing
Journal of Social Sciences, 2023, 423(1): 60-69.

[2]1 DUAN Y, CHEN S, ZENG Y, et al. Factors that influence the
livelihood resilience of flood control project resettlers: evidence
from the lower yellow river, China[J]. Sustainability, 2023,
15(3): 2671.

[3]fkikte, BRIBEZL, EALH. — i i R (8 i 15 8 B R4

W TIE]. 3 5 U5, 2009, 24(3): 440-445.
XU Xuanhua, CHEN Xiaohong, WANG Hongwei. A kind of
large group decision-making utility method oriented valued
preference information[J]. Control and Decision, 2009, 24(3):
440-445.

[4]CAI C, WANG Y, WANG P, et al. Evidential-reasoning-type
multi-attribute large group decision-making method based on
public satisfaction[J]. Axioms, 2024, 13(4): 276.

[5]VFl, xR, X%, 5. 5T MARCOS [ 45 5 Bl 2 8tk

HEULSETTE]. BB RSG5 405, 2022, 36(5): 128-141.
XU Lei, LIU Yi, LIU Fang, et al. MARCOS method for multi-
ple attribute group decision making based on 2-dimension lin-
guistic intuitionistic environment[J]. Fuzzy Systems and Mathe-
matics, 2022, 36(5): 128-141.

[6]1ZHU G, CAI C, PAN B, et al. A multi-agent linguistic-style
large group decision-making method considering public expec-
tations[J]. International Journal of Computational Intelligence
Systems, 2021, 14: 1-13.

[ 71435, 058, RIDSAL. 25T F 44 I 0 IR DR MR IR, I 2 5K
THE[)). RS LR, 2022, 37(4): 460-476.

XU Xuanhua, LIU Ying, CHEN Xiaohong. Large group risk
emergency decision-making method based on group pressure[J].
Journal of Systems Engineering, 2022, 37(4): 460-476.

[8]1XU X, DU Z, CHEN X. Consensus model for multi-criteria
large-group emergency decision making considering non-coop-
erative behaviors and minority opinions[J]. Decision Support
Systems, 2015, 79: 150-160.

[91 FMR, B, 75 e, MEEAE T 2 W YRR 507 10 S A Y
R T RHR AT IR A v A S (7], WK 224k (2
k), 2021, 48(5): 557-564.

WANG Feng, HUANG Xiaoli, WAN Long. Probabilistic lin-
guistic muti-attribute group decision making method and its ap-

plication to evaluation of citizens sense of gain in new smart
city[J]. Journal of Zhejiang University (Science Edition), 2021,
48(5): 557-564.

[10] AT IR, 2303, X, &5 . T2 AR PP B DR A e 31 77 1%
[7]. BHHIFIL, 2018, 30(10): 238-247.

REN Rongrong, LI Wenwen, ZHAO Meng, et al. A large group
eecision making method based on public evaluation[J]. Manage-
ment Review, 2018, 30(10): 238-247.

[11] SAATY T, VARGAS L. Models, methods, concepts and appli-
cations of the analytic hierarchy process [M]. 2nd Edition. New
York: Springer, 2012.

[12] SAATY T. Theory and applications of the analytic network pro-
cess: decision making with benefits, opportunities, costs, and
risks[M]. Pittsburgh: RWS Publications, 2005.

[13] 5K, RO, XIAEE. £ T TOPSIS MR i 3k [ X Pt 7~

WS RGERATO BT[], BHEE BT, 2023, 43(5): 38-
45.
ZHANG Hui, XIONG Huanhuan, LIU Yuequn. Research on
performance evaluation of China's blockchain industry ecosys-
tem based on entropy weight method and TOPSIS[J]. Science
and Technology Management Research, 2023, 43(5): 38-45.

[14] R4k, 75 5. B 28 b KAR I 36 T 58 SCVPAN 1) 2 g Mk e 3R 7

B B Z 55, 2015, 24(5): 75-81.
GUO Qing'e, SU Bing. Fuzzy multi-attribute decision making
method based on maximizing deviation and cross-evaluation[J].
Operations Research and Management Science, 2015, 24(5): 75-
81.

[15] ZADEH L A. The concept of a linguistic variable and its appli-
cation to approximate reasoning[J]. Information sciences, 1975,
8(3): 199-249.

[16] PANG Q, WANG H, XU Z. Probabilistic linguistic term sets in
multi-attribute group decision making[J]. Information Sciences,
2016, 369: 128-143.

[17] LIAO H, JIANG L, XU Z, et al. A linear programming method
for multiple criteria decision making with probabilistic linguis-
tic information[J]. Information Sciences, 2017, 415: 341-355.

[18] WU X, LIAO H, XU Z, et al. Probabilistic linguistic MULTI-
MOORA: a multicriteria decision making method based on the
probabilistic linguistic expectation function and the improved
Borda rule[J]. IEEE transactions on Fuzzy Systems, 2018,
26(6): 3688-3702.

[19] WU X, LIAO H. A consensus-based probabilistic linguistic
gained and lost dominance score method[J]. European Journal
of Operational Research, 2019, 272(3): 1017-1027.

[20] ZHANG Y, XU Z, LIAO H. Water security evaluation based on
the TODIM method with probabilistic linguistic term sets[J].
Soft Computing, 2019, 23(15): 6215-6230.

(RS F )


https://doi.org/10.3390/su15032671
https://doi.org/10.3321/j.issn:1001-0920.2009.03.023
https://doi.org/10.3321/j.issn:1001-0920.2009.03.023
https://doi.org/10.1016/j.dss.2015.08.009
https://doi.org/10.1016/j.dss.2015.08.009
https://doi.org/10.3969/j.issn.1000-7695.2023.5.005
https://doi.org/10.3969/j.issn.1000-7695.2023.5.005
https://doi.org/10.3969/j.issn.1000-7695.2023.5.005
https://doi.org/10.12005/orms.2015.0161
https://doi.org/10.12005/orms.2015.0161
https://doi.org/10.1016/0020-0255(75)90036-5
https://doi.org/10.1016/j.ins.2016.06.021
https://doi.org/10.1109/TFUZZ.2018.2843330
https://doi.org/10.1016/j.ejor.2018.07.044
https://doi.org/10.1016/j.ejor.2018.07.044
https://doi.org/10.1007/s00500-018-3276-9

	1 预备知识
	2 方法原理
	2.1 问题描述
	2.2 基于公众评价信息确定属性值和方案整体表现
	2.2.1 属性值的确定
	2.2.2 方案整体表现的确定

	2.3 属性权重的确定
	2.3.1 方案属性值与方案认可度之间的关联度计算
	2.3.2 方案属性值与方案非认可度之间的关联度计算
	2.3.3 确定属性权重


	3 算例分析
	4 方法对比
	5 结论
	参考文献

