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HARS T .
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(0.170,0.190,0. 226)

0.195 [0.389,0.710]

(0.191,0.213,0.251) <0.70,0. 12>
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~10.268 [0.243,0.798] (—,—,~)
X" = 12’12 4

(0.123,0.204,0.238) <0.64,0.21>
157
4712712
<0.75,0. 18>

0.179 [0.254,0.603] (

(0.181,0.195,0.226)

573
0.215 [0.249,0.507] (=,—,~
I: 9’ J (12512’4)

(0.183,0.199,0.238) <0.78,0.20>
LR (14) (ZU1S) FRIBUA T I 2 A [ 1y
P=(0.431,0.183,0.248,0.017,0. 121)
SE2 KX LB, SRR T ERE B

()
0.143 0.495 0.500 0.193 0.53
0.195 0.550 0.667 0.216 0.58
X'={0.268 0.521 0.583 0.196 O0.43
0.179 0.429 0.417 0.198 0.57
0.215 0.378 0.583 0.203 0.58

Fie BEAIH I H LR U N P & D BR AR 45
7 U] B M DR 1) O &, B 7 TR R e, (k=1
2,3,4) W H R B R u, (x) = Vx,u,(x) = x,
uy(x0) =" u,(x) =", NI (16) X (17) 5%
TR0 T ) 3 RS . [ ) ol P A
0.418 0.177 0.253 0.025 0.127
0.431 0.183 0.248 0.017 0.121
0.449 0.178 0.240 0.021 0.112
0.099 0.235 0.431 0.039 0.196
SE;3 M (18)—x0(23) , I T fe/h UK
D AABE AL 21 7 0] 32 0020 5 A ) 2R
0=(0.492,0.084,0.401,0.002,0.021)
HE—25 AW r=0. 5, BRI Y 35 2 AL
T ECASER AR B, it X (24) (2 (25) 1A

W=(0.481,0. 130,0. 329,0.007,0. 053)
FEA FO A R X S A5 JEAT
W5 B EHET 7k A3 BIIE SRR DT 50050
1 25
X"=(0.2 : L710) (o
(0.268,(0.389,0.710), (-, >y ).,
(0.191,0.213,0. 251) ,<0. 78,0. 20>)

1 5 7
X" =(0. 143,(0. 249,0.507) , (—,~—~, =
( 7( b ),(4’12’12>’

(0. 170,0. 190,0. 226) ,<0. 64,0. 21>)
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H;=0.0757. H;=0.043 6
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H;=0.029 5,H;=0.096 7
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T, iR E R S AR HE PSS R e —8L B R
Ay >, > A5 >0 > Ay,

3.2 REESH

FEXT A 451 W) 25 6 B S LA i 15, 7
B VD F2 2 UA F ] fE ) A B R 8 (re [0,1])
O3 BC FR B S AR B = EOAE BT AR B R
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VERIHTI H ML HEP H BARDLER 2,
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FAELAMEFE 0. 1 DN 0 A8 4L 2 1 B, A5 42 sl 1 1fE
WIZE AR ¥ R T — 2 W A2 Ak, H o ) i) A X
K/NIHEF & R IF A 20, N AF I H 5 1E
FHAR Jy 52 W S TR0 HE 2 P A5 HE 7 45 SR A I A R A AR
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A EE A B 7 1 1) R M A R 5 38 T R
BRI XA T 0 G 38 0 R S g R O AR A 5 IR
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Table 2 The influence of the change of distribution coefficient on the comprehensive

weight of criteria and scheme ranking results

SEARK ANz EREGEW AU HAB L ERRFEGERES ARG ADHSLER
0 (0.431,0. 183,0.248,0.017,0. 121) 0.120 3,0.040 9,0.038 3,0.127 4,0.0757 a3>a,>as>a,>a,
0.1 (0.445,0.172,0.265,0.014,0. 104) 0.122 3,0.040 5,0.037 8,0.1309,0.0759 a;>a,>as;>a,>a,
0.2 (0.456,0. 162,0.282,0.011,0. 087) 0.123 8,0.040 0,0.039 4,0.1342,0.076 1 a;>a,>a;>a, >a,
0.3 (0.467,0.151,0.298,0.009,0. 075) 0.125 8,0.039 8,0.0359,0.137 4,0.076 0 a;>a,>as;>a, >a,
0.4 (0.475,0. 140,0. 314,0. 008,0. 063) 0.127 4,0.039 4,0.035 4,0.140 2,0.075 8  a;>a,>as;>a,>a,
0.5 (0.481,0. 130,0. 329,0. 007,0. 053) 0.128 8,0.039 1,0.0351,0.142 9,0.0757 a;>a,>a;>a, >a,
0.6 (0.486,0. 120,0. 345,0. 005,0. 044) 0.130 4,0.038 7,0.035 2,0.145 8,0.075 5  a;>a,>as>a, >a,
0.7 (0.489,0.110,0. 360,0. 004,0. 037) 0.131 9,0.038 5,0.0353,0.148 2,0.075 1 as;>a,>as>a,>a,
0.8 (0.491,0. 101,0. 374,0. 003,0. 031) 0.1332,0.038 1,0.035 7,0.150 6,0.074 9  ay>a,>as>a, >a,
0.9 (0.492,0.092,0.388,0.003,0. 025) 0.134 5,0.037 7,0.036 0,0.1529,0.074 5 a;>a,>as>a, >a,
1 (0.492,0.084,0.401,0.002,0.021) 0.1357,0.037 5,0.036 5,0.155 0,0.074 2 a;>a,>as>a, >a,
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Hybrid Multi-criteria Decision Making Method and Its Application
to Innovative Project Optimization in Pilot Free Trade Zone

HAN Er-dong

(School of Business, Luoyang Normal University, Henan Luoyang 471934, China)

Abstract: In order to deal with the mixed multi-criteria decision making problem with unknown criteria
weight, a hybrid multi-criteria decision making method based on minimum cross entropy and vertical distance is
proposed. The mixed decision information is normalized and processed by the normalized methods of different types
of evaluation information, the objective weight of each criterion is determined by the information entropy method,
single-valued utility function reflects the subjective judgment of each decision maker on the importance of different
criteria, and the subjective weight of each criterion of each decision maker is obtained. Based on the minimum
cross entropy, the subjective combination weight of each criterion is obtained by integrating the subjective weights
vector of each criterion. An optimization model is constructed to minimize the sum of the cross entropy between
criterion’ s comprehensive weight and subjective weight vector, and objective weight vector. Thus, the
comprehensive weight vector of each criterion is determined. The ranking of the alternatives is obtained by the
vertical distance between the alternatives and the positive or negative ideal solutions. Finally, the hybrid decision-
making method is applied to the optimization of innovative projects in Henan Pilot Free Trade Zone, and the validity
and feasibility of the decision making method are verified by comparative analysis.

Key words: multi-criterion decision making; minimum cross-entropy; vertical distance; subjective-objective

weight integration; innovation project optimization selection
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