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The uncertain multi-attribute decision making methods and application
based on grey entropy model with interval-type attribute values and
weights
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(College of Management, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: The difficulties of multi-attribute decision making with interval-type attribute values and weights lie in the
precision work of uncertain weight information and the ordering of interval numbers. The idea of using the approach
degree to approach the ideal solution in the grey entropy model can not only avoid the troublesome steps of precising
fuzzy data in multi-attribute decision making, but also can effectively solve the problem of local correlation. Considering
that the traditional grey entropy model is only applicable to the situation where the attribute values are all exact real
numbers and index weights are lacked, the grey relation entropy is introduced into the traditional grey entropy model to
construct the grey entropy model with interval weights and attribute values, which successfully solves the problem of
precising uncertain data. In order to solve the difficult problem of ordering interval numbers, this model makes the two
derived variables approach the ideal solution again based on the TOPSIS method to calculate the degree of balance and
approach to sort the solution. Finally, the effectiveness of the model is verified by the example of SG laser device project
in selecting a non-standard component supplier.
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UL H,, = 1lnnZwk?'jH X) W H KA. 7
RSB RN R RTNE = (i =
1,2,...,m}.

A, 52 SN T 5% 46 bR 38 O BRARE 1 2 51, FL
S E 9 1.

2.4 ETFTOPSIS M¥EHaE B &N

5 G 1) I IS A TR K 22 % FH 35018 P2 5 s B e
R 0 S 38 i 00 . A M A A 2 R X
TF) S (16) 503 A I8 A TR0 v 357 7 FBE AR 82 30T FBE 49 S [XC i)
How 3, IR T 55 U FEIE . O, A K
TOPSIS J5 i 51 N Bl FE i h S # .

241 ETXEEH TOPSIS H 7 R4 B A8

TOPSIS ¥2: /& — Ffid i # AR A X HE e vk, FL
AR AR T8 A VT 6 B 5 B A A E’ﬁaxﬂ'ﬁa&
FEREATHE T, 5 VPN X G A S 1 B A A, 7] B S A
B B ik, WAy de e,

K H TOPSIS HE /7 i AR, X T a7 I8 & — 7 1)
P A BE AN I 47 BE, A B AR AR AN e 5 1. 4 It SR
AN 7 7 28 1A A KXo O 3 AR ) 2 R S T
U F5e 28 FH - W S 11 S50 230 P55 A P A I 1) e A
24.2 ETFHEEMNEEER TOPSISHF P&

K H L L Fr ik TOPSIS [ A8, K 7 28 1 ) 1 FE
e; FIFET B vy A NP AN 48 %, I 7 DIAL B R 4 n) &
(0, 1—0), 3B INBORTEA 87 51, 43 Bl S 5 4
XTEARAA (1, 1) Xt i 5% (0, 0) FEE S, f o A 4
3 (8) 3K HH RFAN 77 2 $5) i P55 ANz 30 3 5 B AR 34y 4
P FE (AR UG 3L . FLARHRAE B I3 R

Step 1: 37 PR H .

WHRENM = {mli = 1,2,...,m}, )@
BRAF = {fi, fo}, LHARKRIELIERE, fo IREHHEE. 8
YRR E N w = (0,1 — 6), WA v 546 [ A
= (aij)mxn,n = 2,6

(rhrf) (ehoet)
A=
(rh ) (ehvell)

Step 2: H§ PSRRI

R e X TR BRI FBE L PAg 1 P A R ) RS B A
FACIVEALTERE S = (i) mxn» FeH 555 = [s]5, 8]
IR X ] 2

A T 1N

S-—CL”/“ ”
11

S; —a”/” U
zl

JEA R Jg 1

Step 3: ﬁkbﬂﬂﬁwﬁﬁﬁi.
R IE INBURTEAL R RFEFE Z = (2i5)mxcn. FoH

Zij = w;sij,i € M,j € N,M ={1,2,... ., m} TR
MR FREE, N = {1, 2} NFEAREI R hrdE.

Step 4: fiff & 1E | 1 ERAE A

Hf e IEBRARR 2 R BRARE 2. b2 =

v masz z; = [maxz

L
R z]]7 J

[max z; i

max z; Lloi=12,
o,
Step 5: TH&H 7 Z ] 1 HE .
THER % 07 % 43 i) 5 O B AR A R A7 B AR )
Euclidean fE B d;f Fld; , A

di = |z — 2 || =
L U U U
i (zi; —max z;3)" + (25 — m;axzm) -
; 2 ’
Jj=1
d; = ||z — 25|l =
L s L U AN
i (zij — min zij) + (zij — min zij) s
; 2 ’
j=1

Hez, = (21,212, - - -
Z = (2ij)mxn W AT.
Step 6: THE ML FE.
THE S 7 % 5 IR B ARAR ARSI B2 CF A

d; )
C;r:m,ZEM. (19)

OB T I, TR A FRIE AT

 Zin ) FIIIBGITE AL e 55 4 B
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Step 7: 77 ZHEFF.
¥ CH RN 7 AR, CF 80K, 7 RS
FERUTH.

3 ST
31 EENEAE

£ T I E B3R, KR TR D O
[ 5% 5% 4+ 0 1) B B . KR TR AR 7 A
BB RIS | I AT A AES ORI T R« AR fY
BHEABE I E TS, B @R AR, 2R
PR 2% L3 5K [ 5OR i S A, A7 AE AN T TN AR £
REHEAAZ S EN.

KFEE TRERIRL R B AR AR KR AR bR i
O L IR, B BT ARiE AR R 2 f R B
b B AR DR S I 2R AR AR B R K
SR TR RS, B Bk AE KA TR RE 753 B S Mt
(OB, B DR AR bR v A B SN ) AL, — S A 43
2 T 0 20 A (RN B S IR DR e B
LA U5 AT LS [ vt 45 K. BRI, 2 57— A
B BB R 28 5 VRO AR B LB KRR T
T SR v — > i A A R R B S il L KR 2 TR R
FCAL R R LR B A 2 1k 0 . BRSO R BE v AT AN 7]
PR R 2 S0 L, T 2R TR S R M 8 D [X T8 AR
) 2 JE M TSR DTV, AR 5T LR R O R T
FE——SG Wt e B I H 0t Fuxt 5, K A S ik
f10 DX 1) FR A R A 204 22 Jad P R SR T VR R R L AR bR i 4
PR PF A 1] A
32 PN RAE

H1 T SG O 2 B I H A8 St 1 A2 R K B
(IR bR B 26, 28 LA P L R R 0 58 5 0
AT AN RO, i o B SR 5, KR TR R BN
e A R A AR 15 B0 o BTk B KT, HL AR BEAE
FiRE JEE b B A3t i A 55 B0t H RS PR 5, KR T
FEW K H FAHUVE, T 2R B R B — e i PR
B LIS RE 0 =, KR TR R AR AE
SR P9 58 PR 1, DA M 5 A e 8 6 {3 L e o6 B R
SE (IR A S B B, o 2 LA A ) {4 R 1
ORI AT 5, KR TR el B X PR B,
SREREE A ORBR, Ui DR 28 AT AN D B 22 A 32 5 B fi
JSLTE.

BT bR 4 gURFIE, S5 S DA A M
VO HR AR, B3 5 AN R A KR TR AR %
PERL R PR FR AR, Q0 2 P, A B B 508
fE/RIEVESY H, T 0 X B R K 5 &, DA
BN X T

®2 AMEFEIREFRREHNETNERER

LS BE
JREIKT Cy [0.25,0.32]
BARKF-C, [0.24, 0.30]
BERIKT- Cy [0.10,0.16]
IR Cy [0.08,0.12]

LA E IR Cs
3.3 SG#ti BT BIEFRR MR mEFEITM
D32
331 FEbESAE
L SG eI H ) B R R AR b5 oo 854 A, F7 T
M i 3 AN P 7E % 2 dg bn R I R A s n 2k 3
FR.

®3 SGHEHEHMETNEIRRIAE

[0.19, 0.25]

fabs BERIF A AL B PRI C
ol [8.84, 8.85] [8.54,9.00] [7.59, 8.01]
Cs [7.53,7.93] [7.78,7.81] [5.71, 6.36]
Cs [6.00, 8.00] [6.00, 8.00] [7.60, 8.00]
Cy (680, 700] [680, 700] (650, 720]
Cs (8.90,9.10] [8.90,9.10] [7.30, 7.50]

Xt B e B AR A X (1) A (12) BEAT FR bR PAL 22,
THERERRE I, 45 R UNR 4 Pos.

*4 MU HOHN TR KRR

fabr PRI A BRI B fERIE C

C,  [0.591,0.613] [0.571,0.623] [0.508,0.555]

C, [0.587,0.648] [0.607,0.638] [0.446,0.520]

Cs;  [0.433,0.702] [0.433,0.702] [0.548,0.702]

Ci [0.552,0.600] [0.552,0.600] [0.537,0.628]

Cs  [0.598,0.625] [0.598,0.625] [0.490,0.515]
332 KBEZETFNPR

Step 1: V&AL £E - Fa b T IHEEIT L.

Step 1.1: i€ & 4645 T IIZHE P51

H T BT Fabs O A BB A N 3 s B4R b, e BURE
ANFEBR N A R X 8] HT B ) de R AEAE D e dE b
ZHEAB TR, & A8 SR X B H b R AR 5 KAEAE 9k
RS AR IR, Ll TR RIS E RS
M, = ([0.591,0.623], [0.607,0.648], [0.548,0.702],

[0.552,0.628], [0.598, 0.625)).

Step 1.2: THE P TR AR 5 2% 0 S4B b5 7 511
PR

(7). (8)s (10) R B &P 4EbR 5 S E X R
FEAT B G0 R HE R A 4R D [0.759, 1.000], 4
N B B2 N [0.758, 1.000), N 74 C (4230
410.510,0.701]

Step 2: VAL AE S Fa b T I L

Ste2.1: B 7) iFE AL &P R 55 %
X GAFRARIX PR 25, 49 2 X A 500 55 7 410



664 #= % 5 Bk K %35%
f ST A X 1R 28R B A1 (0.007,0.014,  AMERIE.

0.082,0.020, 0.000);
B BT BB IX 8] R & F 41 D (0,014, 0.007,
0.082,0.020, 0.000);
AR C X TE] 0 EE B 418 (0.076,0.146,
0.000,0.011,0.109).
Step2.2 I (8) T H & LLERFH 5 S5 7 1 %)
JSEFi b 1 14 I 2R i
BERIFT A5 25 7 5O R 407 514 (0.936,
0.880, 0.560, 0.842, 1.000);
LRI B 527 17 41 (1 Kk R 807 41 4 (0.880,
0.936,0.560, 0.842, 1.000);
BERIF C 522 17 5 (1 R 2807 518 (0.577,
0.416,1.000, 0.906, 0.489).
Step 2.3 K¢ % 75 SRR R EUT 50— 4k, 15 21
CWEANY SR Gk LI
LR A )R I 3 K090 A B P 51 (0.222,
0.209,0.133, 0.200, 0.237);
PERIF B R ORI 2 300 A0 % 7 41 H (0.209,
0.222,0.133,0.200, 0.237);
PR RS C 12K Rk Z H o3 A 2 FE P 514 (0.170,
0.123,0.295,0.267, 0.144).
Step 2.4: THEIIAUK 4 RN
P 2 (14) TH 33 AR LR IR IR 8 DR i 4
BER R A P INBUK E R B 4 [0.279, 0.372];
BERE R B IR (8RB0 4 [0.279, 0.372];
PR C IR (R0 049 [0.255, 0.344].
Step2.5: TR IMTFE.
120 (15) THRAS AL S R 7 SR K B an R
PR A BT 0N [0.868, 1.155);
BERR B #5524 [0.868, 1.155];
HERIRS C ¥ 09 (0.791, 1.067];
FH T 5 5 1 BRA 1, % R R 7 R A S8 1
N
PR R A (351 FE 9 (0.868, 1];
BER R B 354 B2 [0.868, 1]
PERIRE C ¥ (0,791, 1.
Step 3: & T TOPSIS 2 11 5 - fit )37 5 1 35 fi7 2
.
Step 3.1: FENLHIUA AL P B
[0.759,1]  [0.868, 1]
[0.758,1]  [0.868,1]] .
[0.510,0.701] [0.791,1]
Hor: B IRAR R AR bR eI B S RS, AT IR K 3

Step 3.2: YRS FERLIE AL AL HE.

SR FH 17 52 RIS A 0T R SR A0 B iR AT A0 3, 45 2R
e e S

0.481,0.842] [0.501,0.685]
0.480,0.842] [0.501,0.685] | -
[0.323,0.590] [0.457,0.685]

Step 3.3: F4) I8 HIASHN T A4, R SR B

BTG A TR S I, B B R T SR 6 )it
IISCHR S A e 55 5 B A A EE I 15 R 4006 7T AR
i 2 B A DR AT TR R, A9 A D 0.5, BB [ &
(0.5,0.5). 15 B P 55 [

(0.240,0.421] [0.251,0.342)
[0.240,0.421] [0.251,0.342] | .
(0.162,0.295] [0.228,0.342]

Step 3.4: iff € IE . 7 FLAE .

e % 2t X T AR AR (D IE T ARLAR) Ry 24 1 R R %
AT FEE o B AR (%) 4L, 67 3 AR Sy ) i R R R T R B A
AN EE O AE, Rl o, IE AR AR D ([0.421, 0.421], [0.342,
0.342]), L EAEf# M ([0.162, 0.162], [0.228, 0.228]).

Step 3.5: THH.J7 IR EE BY

KA A7) A (18) T 5 3 N R R 43 i 5 I B
AR SFOERARAR Z IEE AT

HBERIRT A - dt =0.143,d~ = 0.208;

BEN R B - dt = 0.143,d~ = 0.208;

BRI C - dt = 0.219,d = 0.124.

Step 3.6: THHE LML FE.

X (19) THE & L RS 7 R B2, 45 31
LR R A PR I8 B 0T O 0.593; 4 I S B ) 2 1l 2
T H10.592; 187 C I i 5 5 0.362.

T 0.593 > 0.592 > 0.362, 1R LL_EFa kRt it
N RPN A > B > C.

3.3.3 KBLGEIEM 5 HAR T R LR

1) 55T TOPSIS H X [6] B4 J& 1 AALE (1) 2 )&
PEPERTT A HE R

IR L5 VR R B AR AR 5 2 — o A T2 i P AR
fR ¥ 7 ke FEARL T TOPSIS JUJ 2 F3 AR @ HE 3
B NGB TV B AR S IR SR A VP TR S S
R [13] £ T TOPSIS 1 X [8] 28 Jeg 4 AR = 1) 22 J& 1t
JiExy b, BAASPIRAE.

Step 1: H4 JFLAGHHE 4% A G AL PR SR .

Step 2: ffi 5E AL EE. M4 TOPSIS J5 ki1 55 X a) %Y
SLER PR AFRT W 30 B U — A 15 2125 e P 11 S B 2R A
H:wy = 0.300,wy = 0.282, w3 = 0.115, w4 = 0.080,
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ws = 0.224.

Step 3: THAE &7 RMINBLER GBI N 7%
14[0.5701,0.634 8], 77 % 2 4 [0.569 8, 0.635 0], /7 &
3°4[0.4932,0.558 8].

Step4: T % 77 S AR W i B 5 HE AT HEFT
TR 1N 061297, 77 R 2 8061294, TR 3N
0.51778. HEF BBt A > B > C, 5 E XK
ZEVIM R R e —EL

XN J7 85 e T HE P B e A AR AR A I 3
FE ST 26, & 1 fras. mT RLE B S5 VP AN B
5515 34N J7 & B 3w P8 AH 22 58 K, AT & 1 [X 23 4% 7
ZE. AN IR S 23 VAN 0 75 44 [X TR] B 2% A0 1k
BB, 5 1RG4 T B0 5 S BB ) s 2.

0.7
w067 -----—-s .
) "
=2 057 N
T 0.4F — RELRAE AR
-—- TOPSIS
0'3 5 ! > ! Y >
FEL R HE3

1 A7 A MR R XS EE

2) 5AUEAE B KRB LR

5 H R g X (AR 3K AL, D AR 4 =X
(D~ O BN A, B, C K3 4 0.844,
0.844,0.678. = (4) f1 (5) iH H A KL AL B, C
() 253765 155 ©h9 0.989, 0.989, 0.964. LN i ARl B 23T
IS P 0 3B 5 A, e R I T i2 F i i
FEAE R e HE T HR b, ToV2ade B HH e p KR} 2 TR At
L. MAE B T RCEAS B O R, 15 BAIX 4
A\ BFANEER RS, 3235 H B AL

3) 55 B FH T SR A ) AR A AR AR L

A 4 T A S TR 308 0 SRR E L 4yt B AN 3
b B 3 A A R AT LU

X T4 FE RIS AT 2, A S IR RS ) 25 R R
SR, T A SC B AR R 25 B N — E ARG
L 100 DX (1250 %o T 380 18 00 B, A G IR A A 2 ) Al vk
& HBR B2 I RN 35 4 A 3F, 1T A ST TOPSIS
T3 S R I P R DA s Y i e B, BE B S
B I FH 2
4 4 »

N T SRR IR SR T A B FEATAE A AR, A5 2K
AR Y Be LA T AN 2% A T TSR, IF H
2 18 B i b E1 BRI 22 1, AE AL 2 T, 5N IX ]
How 2 @ P . AUE AT TOPSIS V25, My 1 4 T 14
BRI AR () KR 2 T AR AR AR 1B & A B B VPAN B2

FEVHEZ I, FRE T X A U8 1t S 5, i — 8 5
N b #E Buclidean Ff 85 FK BE 2508, I & SUIMBUK t4
IR AN AR 5 B0 08 5k A A A 2R 4z 30 8 AR ) i
£ B 1155, SR FH TOPSIS 77 ¥ 3 i Jr B AR A 1) SR AR
TS e R J5 A TR 1 3 i e Al FE L e M T v B DA
TILREARS:

1) A7 T A A 50 O X TR A Mg s 2
87 B8 T HAE BT R 2 AN S AN v 1

2) SR H B e i AR, 275 25 1R S BRAR T R i
P 54T I MTRE L, kG 1 % S B AR R 7 VA ] R
P IR R ST 7] ) i) R

3) FTHE P 3 il B, S i o br 5 3 ARME
F1R) K50 1887 FEE R 0 B2 1) — R Ml AR T 7 SR U U PR A
7 EIERE BOR, Ay 45 AR AL 48 2 J@ 1t v ok
T RIAT o3 85 R A RIS L.

A, AL LA SG O I H T B M AR o281
RBIREAT T B B, BUE T PR AR R B A R,
JREBF: TREAEAR V& (B 0 B PR i e it 1
BEE A R FRAE, BRI T R TR AEPR B (1K
DUy JRJSS: . 308 i B0 451 A IF ST 3 e 7 VR A A A8 R
Bl TREXFE R E&HEAE. MaBL THZE
PR S n) R, B AT 38 FH B
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