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Abstract The scientificity of the evaluation system is directly related to the degree of understanding of the merits and demerits of
the evaluated objects. It is of great significance to apply the scientific methods to the construction of the evaluation system. In this
paper.aiming at the problem that the traditional Fuzzy Analytic Hierarchy Process (FAHP) relies on experts’ evaluation of indi-
cators and artificially given expert coefficients to calculate index weights with strong subjective factors, which lead to inaccurate
results, the Entropy Fuzzy Analytic Hierarchy Process was proposed. Firstly, the expert survey results were analyzed to obtain
the judgment matrix,then the index weights calculation method based on expert coefficients in fuzzy analytic hierarchy process
was changed to entropy method,finally,the evaluation scores of the object-oriented were obtained by using the fuzzy evaluation
method. In order to test the objectivity and effectiveness of the algorithm,the pre-existing effectiveness index of national defense
science and technology strategy was taken as the research object,and the white paper of “2016 China Aerospace” was used as an
example. The results show that the score obtained by entropy fuzzy analytic hierarchy process is greatly improved,indicating the
effectiveness of the combination of entropy method and fuzzy analytic hierarchy process.
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Table 1 Effectiveness evaluation index before incident
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Table 2 Rating scale of relative importance forthe first grade

evaluation index
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Fig. 1 Basic information of participating experts
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Table 4 Judgment matrix A
[ B A B s

L, Aq As Az A As
FA K ’ '

Ay 1 0.901 0.901 0.9 0.9

Ao 1.11 1 1.1 1.1 1.1

Az 1.1 0.909 1 1 1

Ay 1.11 0.909 1 1 1.22

As 1.111 0.909 0.1 0.82 1
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Table 5 Judgment matrix Cy,

By Cin Ciiz Ciiz Ciiy

Cin 1 1.1478 1.1398 1.2518

Ciig 0.8706 1 0.9638 1.1487

Cqy3 0.8773 1.0376 1 0.8767

Ciy 0.7989 0.8706 1.1407 1
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Table 6 Judgment matrix B Table 7 Judgment Matrix Cy;

Ay B;1 By By Con Corz
By, 1 2.1429 Con 1 1.1429
By, 0.4667 1 Cy1o 0.8750 1
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Table 8 Judgment matrix Cs; Table 9 Judgment matrix B,
B3 Cs11 Cs12 A, By By
Canp 1 1.4340 By 1 0.7500
Csiz 0.6974 1 By 1.3333 1
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Table 10 Judgment matrix Cyz

By Cin Ciz2 Cia
Cyz 1 1.0006 1.0012
Cyaz 0.9994 1 0.9997

Ciz; 0.9988 1.0003 1
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Table 11  Judgment matrix Bs

A; Bs, B;52
Bs, 1 1.1111
Bss 0.9000 1
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Table 12 Index and expert weight table
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Table 13 Weight of each FAHP index

i Az wE EEE RE # A wE
Ay 0.1836 By, 1 Cin 0.2814
A, 0.2158 By, 0.6818 Ciyz 0.2470
As 0.1999 By, 0.3182 Ci3 0.2359
Ay 0.2984 B3, 1 Ciyy 0.2357
As 0.1924 By 0.4286 Coy 0.5333
By 0.5714 Cops 0.4667
Bs; 0.5263 Can 1
Bs, 0.4737 Csn 0.5891
Cs1a 0.4109
Ci 1
Cyo 0.3336
Cyao 0.3332
Cyas 0.3332
Cs1 1
Csa 1
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Fig. 2 Example diagram of decision tree

1 ) R R RN T

(DEH n XL m A @M 2y B AXTRE ;A
JEYEAE .

(2) ¥ J Pt A7 3 — kb 70

OHEE FABYETSE AL S Z B L E .

p,-,:J'U/if,v](i:1,'",n;j:l,"',m) 4
i=1
(DTS j IS bR I 1A -
0;=—k> py In(py) 5
i=1

Hodr, k=1/In(n) >0, 3 /& ¢, =0,
GG BT TCAR BE
d;=1—¢ (6)
(6) 1152 4% T 46 AR R ALAE -

wj=d,/_§ldj %)
=

2.3 E-FAHP 7%

BEXFZ RSB ik o B % RAE 4317 A6 0P DL SR B 35
Job T 1RT 5 00 1), 45 5 0508 1k 5 2 IR 43 B 1 ok ST R 1E 2 IR
ST . SRR AN AR % g 5 AR,

(D B EEA B EE ST . 5 R WA o 0 — 6 WITE A
X i SR B B AR AT 4 B A b, SRR 1 T,

(M FREFIWT R . 5 1R 2 R o AT i — R 4 1 20
M A

A=C(a; ), ®
Hr,n Afatr 4, 45K 41— 11 s,

() — MR T . T FIBTEBE A Y e KAFAEAA Ao » FF
FHAAKX O 58— M55 CIL,

CI= Qe — )/ (n— 1) 9
S| VT P — SO AR B R L CT {8 /0N . 0 W7 4 B 3 i
— UMK

COE B FE AR HE T o X HURE 8 iof — Bk A 56 ik 4
FE PRV RS A A A BT B AE— X5 BB — 1
FEHERF B IR P iy T AR S — A x5 B S DR LR
1 5] 0 B8t BT T AR A B AR 2. 2 9 R Bk B AT AR B
JEARPRAOACE ) B 45— HAR AR AL S R Wa = (o
Waz s Was s War s was ) = (0.5605,0. 084 3,0. 107 6, 0. 134 8,
0.1128) . ZZIEHF A = HAEIEMAE S AHP J7ik—3.

# 14 E-FAHP %46 iE
Table 14 Weight of each E-FAHP index

# A7 WE 7 WE A7 R E
Ay 0.5605 By 1 Cipy 0.2814
A, 0.0843 By 0.6818 Ciio 0.2470
As 0.1076 By, 0.3182 Ci3 0.2359
Ay 0.1348 Bs; 1 Ciiy 0.2357
As 0.1128 By 0.4286 Conq 0.5333
By 0.5714 Coys 0.4667
Bs, 0.5263 Cooq 1
B, 0.4737 Cspy 0.5891
Cs1o 0.4109
Cin 1
Cyz 0.3336
Cyao 0.3332
Cyos 0.3332
Cs1 1
Cso 1
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Table 15 Weight of each C-FAHP index
kR NE ¥ wE ELE O wE
Ay 0.1607 By, 1 Cipy 0.2814
Ay 0.2987 By, 0.6818 Cips 0.2470
Az 0.1412 By, 0.3182 Ciys 0.2359
Ay 0.2566 B, 1 Ciyy 0.2357
As 0.1428 By, 0.4286 Copy 0.5333
By 0.5714 Co12 0.4667
Bs, 0.5263 Cao 1
Bs, 0.4737 Cspy 0.5891
Cs12 0.4109
Cin 1
Cyo 0.3336
Cyop 0.3332
Cyos 0.3332
Csny 1
Cs21 1
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Table 16 Evaluation sore of white paper
Wk &
AHP 4.7680
C-AHP 4.7965
E-AHP 4.8134
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