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Abstract

In view of the particularities of nationwide large-scale procurement, suitable methods are selected
for evaluation from three systems: demand, technology, and economics. A comprehensive analysis
is conducted using the Fuzzy Analytic Hierarchy Process (AHP-FCE), and procurement distribution
is implemented through linear programming, providing insights for optimizing procurement strat-
egies. This study examines the implementation steps of this methodology in large-scale procure-
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ment, comprehensively reflecting the rationality of various procurement indicators while highlight-
ing specific demands. Through calculations and comparisons of specific cases, the advantages of this
methodology are demonstrated, and methods for adjustment and optimization under different sce-
narios are proposed.
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Figure 1. Purchasing decision-making process
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Figure 2. Index of importance degree in pairwise comparison
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Figure 3. Schematic diagram of fuzzy evaluation
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Table 2. Fuzzy evaluation of technical parameters for equipment j
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Table 3. Economic coefficient
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Figure 4. Schematic diagram of economic parameters
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Table 4. Economic coefficient

FT 4 BFEK

X3 1 X3 2 X34 3
it 1 0.35 0.41 0.35
antt 2 0.44 0.28 0.29
#ntt 3 0.21 0.31 0.36
Table 5. Economic parameters
#=5 ZFBH
Trmnj =70 Tmnj = 60 Tmnj =50 Trmnj = 40 Tmnj =30 Tmnj = 20 Trmnj = 10
Wt 1 1,3,8 2,4 6,7 9 5 10
X 1 antt 2 3,6,7 1,5 2,9 10 8 4
K] 2,5,10 4,9 6,8 3 7 1
et 1 10,3, 6 2,5 1,7 8 4 9
X1 2 #ht 2 6,9,10 2,3 4,5 7 1 8
#Ht 3 4,7,9 10,6 3,2 1 8 5
/1 3,57 10,8 2,4 1 6 9
X1 3 #ht 2 4,6,8 1,3 7,9 5 2 10
#ntt 3 2,6,7 10.3 1,4 5 8 9
Table 6. Comparison of technical coefficients (after normalization)
F# 6. BARKBLBRI—KE)
X3 1 X3 2 X34 3
WAL antt 2 #wH 3 w1 antt 2 K] et 1 antt 2 #ett 3
fatr 1 0.1 0.2 0.2 0.7 0.4 0.3 0.6 0.5
b 2 0.3 0.3 0.5 0.2 0.3 0.6 0.2 0.3
fahr 3 0.6 0.5 0.3 0.1 0.3 0.1 0.2 0.2
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Table 7. Fuzzy evaluation of technical parameters

T 1. BARSHIRMTEN

fabr 1 fabr 2 febr 3
PETER 1 0.123 0.162 0.097
e 2 0.087 0.054 0.143
PR 3 0.055 0.131 0.068
PETER 4 0.092 0.087 0.112
fBem 5 0.111 0.101 0.081
PETER 6 0.078 0.092 0.125
it 7 0.145 0.078 0.104
fitBer 8 0.102 0.123 0.079
LT 9 0.095 0.141 0.151
L1 10 0.112 0.031 0.04
Table 8. Technical score Amnj
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Table 9. Economic score Bmnj
% 9. anj géiﬁ'fgfﬁ

X 5% 1 X4 2 X # 3
W1 d2 @WM3 M1 WM2 W3 M1 Ss2 B3
BRI 1 24.5 24.6 7.0 22.0 8.4 116 8.4 18.6 18.0
PLI R 2 210 20.5 245 26.4 16.8 145 10.5 9.3 25.2
BRI 3 245 28.7 14.0 30.8 16.8 145 14.7 18.6 216
BLRIR 4 21.0 8.2 21.0 132 14.0 20.3 10.5 21.7 18.0
BLII T 5 7.0 24.6 245 26.4 14.0 5.8 14.7 12.4 14.4
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BLRIR 6 175 28.7 175 30.8 19.6 17.4 6.3 217 25.2
BRI 7 175 28.7 105 22.0 11.2 20.3 14.7 15.5 25.2
BLII T 8 245 12.3 175 17.6 5.6 8.7 12.6 217 10.8
BRI 9 14.0 20.5 21.0 4.4 19.6 20.3 2.1 155 7.2
HENIFE 10 35 16.4 245 30.8 19.6 17.4 12.6 6.2 216
Table 10. Comprehensive score Crmnj
= 10.Cm GREHBS
X451 X1 2 X 4k 3
wH1 dM2 &3 WMl diM2 dM3 W1 &2 SM3
LR 1 1.7082  1.7303 0.971 1.6623  1.0377 12133  1.0991 15285  1.5268
HETER 2 15247 14678 14625  1.5551 1.202 1.1669  0.8743 0.923 1.4917
LT 3 1.4482 15554 11647  1.4974 1.096 1.0884  1.2239  1.1636  1.3178
HLI5T 4 14671 09078  1.4162  1.1198 11411  1.3996  0.9775 14358  1.3042
TR 5 0.7937 15125  1.5416 1.649 1.2182  0.7578 12245 11301  1.2119
P15 6 1.39 1.7417 13169  1.6668  1.2945 12945  0.7576 1.399 1.5193
HETER 7 1.3249 1.731 1.0206  1.6477 1.195 15119  1.2167 1.383 1.7149
HLTER 8 15216  1.0912  1.3594 13372  0.7628  0.9392 11895 14848  1.0583
HETEm 9 1.4119 16746 16825  0.7126 1.467 15968  0.5189  1.3374  0.9295
fEBER 10 0.3947  0.9208  1.1057 15834 13178  1.0724  0.8415  0.7104  1.2583
H b eR 2
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Table 11. Purchasing decision table
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Ziafdas 17082 1.731 1.6825 1.6623 1.467 1.5968 1.2167 1.5285 1.7149
gatl4 1 1 1 2 1 1 2 1 1

Table 12. Comparison table for purchasing decisions
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