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Risk Assessment Model and Simulation of Electric Power Material Contract
Performance Based on Improved D-S Evidence Theory

SUN Jing, ZHOU Jianlan
(School of Artificial Intelligence and Automation , Huazhong University of Science and Technology , Wuhan 430074, China)

Abstract: To address the issues of multi—source information uncertainty and conflicting expert opinions in the risk assessment of electric pow-
er material contract performance, a risk assessment and consensus reaching model integrating Hesitant Fuzzy Linguistic Term Sets (HFLTS)
and improved Dempster—Shafer Evidence Theory (DSET) is proposed. Firstly, a multi-dimensional risk index system is constructed , utilizing
HFLTS to handle the fuzziness of expert evaluations. Secondly, a two—dimensional dynamic reliability measurement method based on hesitan-
cy degree and similarity degree is proposed, incorporating expert reliability into the calculation of Basic Probability Assignment (BPA) to dy-
namically revise the weights of evidence sources. Thirdly, a dual feedback consensus mechanism featuring "explicit guidance + implicit sug-
gestion" is designed to improve the consistency of group opinions through iterative optimization. Finally, the comprehensive risk assessment re-
sults are generated based on the improved DSET fusion rule. Case analysis demonstrates that the model identifies "Conflict with Government
Planning" (risk value 0.302) as the primary risk. When dealing with conflicting evidence, the dynamic reliability mechanism automatically re-
duces the weight of low—quality evidence sources from 17.0% to 5.1%, and the dual feedback mechanism achieves a high-level consensus of
0.902 within only 6 iterations. The proposed model outperforms traditional methods in terms of convergence speed and anti-interference capa-
bility, providing quantitative decision—making support for electric power material management.
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Fig.1 Flow of the risk assessment model algorithm
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Table 1 Key risk factors and descriptions
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Table 6 Records of multi-round iteration adjustments
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Table 7 Comprehensive risk values and rankings
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Fig.2 Trends of risk values under different parameter configurations
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Table 9 Performance comparison of different feedback mechanisms

®9 ARRGEHHIERELER

RO iRk WOGEE ERATR A

T EURIR AR
Gp—RE 20K) 18 ﬁ
GhE T 210K LA

SR ORI Bt
BamENE  Savo R g eSO R

KA B,

B S b,
L LI L

TREE LRI




6 . % T

XXXX 4

SETE () 66 BA L FL AR IUIE s UK 1 T A
1 4 3 VRS USSR S R A SC AL AL
IR TEAE T 5230 T AR 5 S B
T

5 45

X5 B ) W 0% A TR 24 RUBS: TEA o AE A 1) 2 0545 8
A S LRI g A, AR SCHR T — PRl A et
TEHh BSOSt AL 0 B e SR AR TR 3 e B4 ) B
55X A DU T 458 QFEAA JUCEIRIE , 5 HA5 R
FHT B A U S R R g AU 1B 0.302)
TR R T P RS R CRUBS M 0.277) J2 4 A1y HL 7 4 9 45 B
) DR R, 3 TE T R TR A S B TR FH A
QST ItaE ), T B E MR 1Y 2
ST SR BED B BB AS A AR B A sh i dl B L K
B M P T, X S SR AL BE 0 447 1R R T U U
1 S5 N 17.0% BEH R 5.1%, B E R T Tk R 5 n &
Bt s QI HRCRIE T, Bris T8 S + Bt " XU R AL
TG T AL g0 i — R A R B , ZEPRBR L KUK B AL
[R) S, 38 3 43 g 5 | S R g Ik /> T e se B, S B T AR
TR P S

Fok TAE B it — 2 IR 5 AR R AR IR T 5K 1 ¢
L IR B AE Y A A B B A T AR O B A I
DR 4 4 v ) L FH

S k-

[1] CHEN K, JIANG Z, YANG J. Cognitive factors on the performance of
group decisionmaking: a behavioral and eye—tracking study[J]. Frontiers
in Human Neuroscience,2025,19:1551447.

[2] HEYX,GUOBH,XIANGK Y. Optimization of GERT network model for
industrial innovation chain considering information perturbation from the
perspective of group decision—-making[ J]. Industrial Engineering and Man-
agement,2025,30(2): 100-112.

FTF A, SR, SR B AR T H B3 B3 6 7 ke A4 AR
W GERT M AR []]. T 142542 ,2025,30(2):100-112.

[3] WANGYM,LIUPD,WU X M. A new linguistic three—way decision mod-
el for multi-attribute group decision making problems under inconsistent
group opinions[ J]. Expert Systems with Applications,2025,286:127894.

[4] LIUX Q,LIN M, WEI G, et al. Group decision—making technique for risk
assessment of corporate financial management under probability hesitant
fuzzy sets [T]. International Journal of Decision Support System Technolo-
2y,2025,17(1): 1-18.

[5] ABDELALIM A M, SALEM M, SALEM M, et al. Analyzing cost overrun
risks in construction projects: a multi-stakeholder perspective using fuzzy
group decision—making and K—-means clustering [J]. Buildings, 2025, 15
(3): 447.

[6] BIANHY,LID Q,LIU Y, et al. Novel multiple criteria group decision—
making method based on hesitant fuzzy clustering algorithm [J]. IEEE Ac-
cess,2024,12: 128768-128779.

[7] LIU P D, ZHANG X H, PEDRYCZ W. A consensus model for hesitant
fuzzy linguistic group decision—making in the framework of Dempster—Sha-
fer evidence theory[]]. Knowledge—Based Systems,2021,212:106559.

[8] LIANG X, XU X X, CABRERIZO F J. A novel group decision—-making

method with adjustment willingness in a distributed hesitant fuzzy linguis-

[9]

[12]

[13]

[14]

[15]

[22]

[23]

[24]

[25]

[26]

tic environment[ J]. Mathematics,2025,13(7):1186.
XIAO J M, CAI M, WEI G, et al. An adaptive consensus model with hybrid
feedback mechanism: exploring interference effects under evidence theory
[J]. Information Fusion,2025,118:102949.
YU S M, XIAO J,DU Z J, et al. Personalized feedback constraint—driven
minimum-relative—cost consensus in group decision—-making [J]. TEEE
Transactions on Computational Social Systems,2025,12(5) :2411-2422.
ZHANG B W,ZENG Y, AN Q X, et al. A Stackelberg game framework
for double—incentive consensus mechanism with cost budget in group de-
cision making[]] IEEE Transactions on Systems, Man, and Cybernetics:
Systems, 2025, 55(4):2681-2694.
TENG F,LIU X R, LIU P D, et al. Fuzzy opinion dynamics—driven con-
sensus model within hybrid meso-scale structure in social trust network
[J]. IEEE Transactions on Fuzzy Systems, 2025, 33(7):2295-2307.
LIUY Y,WANG Y, RODRIGUEZ R M, et al. Automatic consensus mod-
els to balance consensus cost, consistency level and consensus degree
with attitudinal trust mechanism [J]. Information Sciences, 2025, 176:
122222.
HUANG T, TANG X A,ZHANG Q, et al. An automatic consensus reach-
ing approach with preference adjustment willingness for group decision—
making [J]. IEEE Transactions on Fuzzy Systems, 2023, 31 (10) : 3331-
3345.
YAN B, HU X X, WANG Y ], et al. A two-stage adaptive consensus
reaching process with improved automatic strategy for multi-attribute
large group emergency decision—making[J]. Expert Systems with Applica-
tions,2025,262:125572.
TIAN X L,LI W Q,XU Z S, et al. An endo—confidence-based consensus
with hierarchical clustering and automatic feedback in multi-attribute
large—scale group decision—making[J]. Information Sciences, 2022, 608 :
1702-1730.
WANG H, XU Z,ZENG X. Hesitant fuzzy linguistic term sets for linguis-
tic decision making: current developments, issues and challenges[J]. In-
formation Fusion,2018,43:1-12.
FU C, YANG J B, YANG S L. A group evidential reasoning approach
based on expert reliability[ J]. European Journal of Operational Research,
2015,246(3) : 886-893.
XU Z. A method based on linguistic aggregation operators for group deci-
sion making with linguistic preference relations [J]. Information Sciences,
2004,166(1-4) :19-30.
RODRIGUEZ R M, MARTINEZ L, HERRERA F. Hesitant fuzzy linguis-
tic term sets for decision making [J]. IEEE Transactions on Fuzzy Sys-
tems,2012,20(1):109-119.
LIAO H,QIN R, GAO C, et al. Score=HeDLiSF: a score function of hesi-
tant fuzzy linguistic term set based on hesitant degrees and linguistic
scale functions: an application to unbalanced hesitant fuzzy linguistic
MULTIMOORA/[J]. Information Fusion,2019,48:39-54.
WANG Y Z,CUI X Y. An ensemble model with convolutional neural net-
work by DS evidence fusion for bearing fault diagnosis [J]. Journal of Vi-
broengineering,2025,27(4) :608-618.
FEI F,XIA J,FENG Y, et al. An ELECTRE-based multiple criteria deci-
sion making method for supplier selection using Dempster—Shafer theory
[J]. IEEE Access,2019,7:84701-84716.
ZHOU M, LIU X B, CHEN Y W, et al. Evidential reasoning rule for
MADM with both weights and reliabilities in group decision making[J].
Knowledge-Based Systems, 2018,143:142-161.
YAGER R R. On the Dempster—Shafer framework and new combination
rules[J . Information Sciences, 1987,41(2) :93-137.
MURPHY C K. Combining belief functions when evidence conflicts [1l.
Decision Support Systems,2000,29(1): 1-9.
HERRERA-VIEDMA E, HERRERA F, CHICLANA F. A consensus
model for multi-person decision making with different preference struc-
tures[J]. IEEE Transactions on Systems, Man, and Cybernetics, Part A:
Systems and Humans,2002,32(3) :394-402.
DENG Y. Deng entropy [J]. Chaos, Solitons & Fractals, 2016, 91:
549-553.
(FTAE2m % 7 47)



