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Fuzzy comprehensive evaluation of power equipment suppliers based on
game theory and combination weighting
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Abstract: There are shortcomings in the comprehensive evaluation of the national grid power equipment suppliers. To
tackle this, a fuzzy comprehensive evaluation model based on game theory combined weighting is designed. First, the
model constructs an evaluation system including features such as equipment ledger, equipment defects and equipment
installation scope, and uses the analytic hierarchy process and factor analysis method to calculate the subjective weight
and objective weight of each evaluation index. Then, the idea of the game theory set is used to combine and weight the
two weights. Finally, the supplier category is determined according to the principle of maximum membership, and the
final evaluation is completed. Taking the example of 162 power equipment suppliers put into operation by the State Grid
Corporation from 2004 to 2018, the results show that there are 30 A-type suppliers, 16 B-type suppliers and 116 C-type
suppliers. The objective rationality of the evaluation model is verified, and this can provide reference value for the grid
company to make management decisions for power equipment suppliers.

This work is supported by Science and Technology Project of State Grid Corporation of China (No. 52022318001H).

Key words: power equipment supplier; analytic hierarchy process; factor analysis; game theory combination weighting;
fuzzy comprehensive evaluation

0 3l

PN R SO A BEAS L IR 2R A B L e
PPN ¥ 5L AT, MR S PO N R SO
PRRMTTiE, AT AT et L R 2 ) 0 B SR
1966 ¥, Dickson GW & Safie th LR p 1) l, fEuk
Beaik b, KRBT SAE R AT T ERA

HEEWB: BREMAEAHIRE K85 (520223180010

Wrgt. HATE P AN R ER 6 PPN T KRBT B
S NIERM, 3R EVEVEN T IERL E BV
JHEBL ZE TGt VR 5 R T H AR
FRRIE R ) PRAN T775 LA e 2 7 VL R & IO 55 VRAY
T3,

PR S A 2 IE R [ 52 H X A B
JEIZH e . HOATHUA R g BN B SO U7
PAFAETEIN A TS B R L, EE e e i B R 51
PP B R U R S SR PR B AN



-180 -

@ HERIEF DR

W48 2 AR SV FE AR, I R
AR BREAT B — T APPSR — VA E TR
PR, ARV TRAR BRI T I, AR
ZWMSHME. B, Tk, BN SMEE T
N Gl 0 A o 2 R i A 1029,
A FH AL A IR 4 75 2 E 2 WP A AL, AT i
PRIEBCE IR, A28 i L e R 7 ST
M B IER YA & A

SO SR A G B F A B N R 2R
PETEAR A R, ARJE SRR IR BB AR 1 73 ik
T HFRECS A VR PR BRI E AN AL, i
AR A & BBGE T R S BUE 5B 25
EVEIRE, SER T o BT T I 1 R

HARAOE

K b

0 1 VP A

ik
HABLE

ik g rik

FAALE

[ 7 e 2H A TR AL

(3 Eeentin

B 1 HEAREREE

Fig. 1 Technical route
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Table 1 Partial data of the defect data table
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Table 2 Partial data in the ledger data sheet
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Table 3 Comprehensive evaluation system of
supplier performance
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Fig. 2 Hierarchy diagram
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Table 4 Target layer weight
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Table 5 Equipment account layer weight
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Table 6 Device defect layer weight
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Table 7 Indicator layer weight
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Table 8 Final indicator layer weight
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Table 9 KMO and Bartlett's inspection
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Table 10 Total variance of interpretation
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Table 12 Comprehensive weights
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Table 13 Evaluation level establishment criteria
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MRS R <2 =2 =4
BB SHE <20 =20 =100
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Table 14 Membership matrix

GLKG-134 A B C
CINIREF 65y 0.25 0.75 0.00
WA TSR 0.56 0.44 0.00
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Table 15 Fuzzy comprehensive evaluation vector
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Table 16 Statistics of partial supplier scores

oA A B C % oA A B C SN
GLKG-297 0.6820 0.000 0 0.3180 A GLKG-245 03777 06224 0.000 0 B
GLKG-112 0.6820 0.000 0 0.3180 A GLKG-180 0.3610 05270 0.1120 B
GLKG-307 0.6820 0.000 0 0.3180 A GLKG-211 0.3180 0.000 0 0.6820 c
GLKG-218 0.6820 0.000 0 0.3180 A GLKG-128 0.3180 0.000 0 0.6820 o
GLKG-151 0.6820 0.000 0 0.3180 A GLKG-168 0.3180 0.000 0 0.6820 o
GLKG-133 0.6820 0.000 0 0.3180 A GLKG-101 0.3180 0.000 0 0.6820 o
GLKG-129 0.2242 04579 0.3180 B GLKG-313 0.3180 0.0000 0.6820 c
GLKG-134 0.4370 0.368 1 0.1950 A GLKG-12 0.3180 0.0000 0.6820 c
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Table 17 Supplier rating statistical table
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Table 18 Results comparison of different evaluation methods
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