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Abstract: A method of multi-attribute grey target group decision-making based on Choquet integral is proposed for
the multi-attribute group decision-making problems that there are correlation between attributes and attribute values are
interval grey number. Firstly, the Choquet integral information integration operator of interval grey numbers is defined
according to the properties of the fuzzy measure and Choquet integral, and the related properties are proved. Then,

the scheme set is sorted by using the method of gray target decision-making. Finally, a simulation example verifies the

rationality of the proposed method.
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EX10Y H K a(®) € [a,a,0 <a<a<1

NI G = S(a+ @) MR K S a(®)
Big(a(@) = (a — a) Hobi e 2 0 g, 0
Sa(®) = 1 @(@a o RSB a(2) AR
B P(a(®)) = 1 - °(a()) WHRER B (o) MRS
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P(ay(®)) F1 P(az(®)) J9XT B HRG L

DA S(a1(®) < S(az(®)), AR HEKE a1 ()

=< a2(®).

2)#i S(a1(®)) > S(az(®)), WK K a1 (®)
= as(®).

3) 4 S(ar(®)) S(az(®)), M4 P(ay(®)) =

)

Plaz(®)) B, H a1(®) = a2(®); 4 Plar(®
) (®))

Plaz(@) B, H a1(®) < az(®); 4 P(ay(®
P(az(®)) I, H a1(®) = az(®).
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1) #5 S(hy) < S(hg), W hy < hs.

2) # S(hy) > S(ho), W hy = hs.

3) 45 S(hy) = S(hy), M4 P(hy) = P(hy) i, A
hy = ho; 24 P(hy) < P(he) B, H hy < hoy 24 P(hy)
> P(ho) B hy = h.
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B£E5 PX) 2 XWRE R P(X) — [0,1],%
Wi D IPREE. p(2) = 0,u(X) = 1.2) B
VA,B € P(X),# A C B, u(A) < u(B).3)u(AU
B) = w(A) + u(B) + Au(A)u(B), HH A € [-1, 00).
JUIHR g X1 F AR 00 5.

# (AU B) = p(A) + u(B), W p v X ERIRn
MPE, RRES A B Z A2 AL
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IVGCI(h1(®), ha(®), -+ , ha(®))
2) My > OfF, A
IVGCI(h}(®), h5(®), -+, by (©)) =
IVGCI(h1(®), ha(®), -, ha(®))"; (16
3) % h(®) = ha(®) =
IVGCI(hy(®), ha(® )~~,Bn(®))zﬁ(®). (17)
XT?EXLEI’JEiLﬂﬁ/\EIVXﬁ’%Ei(@)(i =
SORCE

1,2, )R fi(®)(i=1,2,-
1)
IVGCI(hi(®) - f1(®), ha(®) - fo(),
L ha(®) - fu(® ))
IVGCI(hy(®), ha(®), - , hn(®))-

)
IVGCI(f1(®), f2(®),- -,fn( )i (18)
)X FRH M ag) < Buy. 45 aw) € hi B € fis
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IVGCI(h1(®), ha(®), -+, hn(®)) <
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@j. AR F—ANE M, A ECE 2 R 4
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Step 1: HRAE L F X 77 R A, fEIR I ¢; T4 H T
IME, Fa T DX ) A B 532 1

Dij(®) = (hi(®))nxm-

Step 2: %1 & F 45 H PPN E AT MG A0 AL 3, 1%
Li(5 = 1,2) /3 A ERRERA T 22 B Fa %, KA T
T (1 A TR FEHFE D = (hij (D))o BEATHTE AL
AL FEE 1 N, 44 X ) ARG AV S B vBE X 1] R AR T
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Step 3: FR 45 5 s 1 e 55 vl 8, e 3 & SO0 AN R
P B R AT VP, 48 tH R I 1 R RSOR B (L
H), FRARE 3 (4) THEE 15 O B - DR

Step 4: AR A XA 75 %6 A, PP E#ET K
NP, AR 4 5K (13) %) X 1] 2K 5033 4T Choquet £ 43

Step 5: Hi24# 20 (7) F1 (8), 73 il v B % U7 & A, AE
Step 4 5 B X TR A AUAE BT IE L AR RO B, R AR 4 20
(9)TH5IE L FHEL .

Step 6: #R4E X (10), THEAFAT7 R LR G HLCHE,

Step 7: LT A (1 = 1,2, -+ ,m) LA FEO R
(RN, T SRAS B B 7 6.
4  ZHI T KRR AR B A
4.1 =Bt

SR THERAT HUN DA 23 7l el 9 1 4 R
RN A Ao Az Ay FHI—FKIATHE. AT
BB 0% XU, ARAT IB1E 1 3BT K e, €2, e3 X
X 4 AT VP4, DR 3475 SO0 Ak K S B T iR
FEEEARL VPN 25 T AR AL (0.2, 0.5, 0.3).
i) 25 18 4 0 3 2 Ja Vs w FE (A T 70);5 ue
AR GHBETT; ug TS RE J7; wy RBEV5 RFEE. uy
g Flug LS TRV, ug AT @ PE. i i 50

A & 1 E BT 5E , R 4 B PR R ASOR  JE 73
WA p(er) = 0.5, u(ca) = 0.4, u(cz) = 0.3, u(cs) =
0.2, A% T ARAT B an ] e sk

Step 1: MR 45 3 L & KI5 &R A fEJE M ¢; T4
P A, X R K Bk S B Dy () =
(i (®))mxcm» W 17,

Step 2: %F 37 o 45 I PEAN i 5E B k47 B E
AL ER, A3 BIE I Z = (hi;(®))nxm = la;,
i < A < LAER2 PR,

Step 3: # ¥ 7 (4), >R H Matlab K i 5 2| X =
—0.65, FR MR 30 (3) RAFH @ AR HIBLE Ny

pler, c2) = 0.77, p(er,e3) = 0.7,
plcr,eq) = 0.64, p(cs,cq) = 0.46,
(ca,c3) = 0.62, p(ca,cq) = 0.55,
wlcr, ca,c3) = 0.92, p(eq,co,cq) = 0.87,
(
(

=

w(er, ez, cq) = 0.81, p(ca, c3,cq) = 0.74,
pler, ca,c3,c4) = 1.
Step 4: R4 AR XS IS %07 %8 A; BIPHAEREAT X
8] K % Choquet £ 43 52 1, 15 2
S(h1(®)) = 0.23, P(h11(®)
S(hn2(®)) = 0.14, P(h12(®)
S(hi3(®)) = 0.19, P(hi3(®)
S(h1a(®)) = 0.28, P(h1(®)
hi)(®) = h12(®), hy@)(®) = 13( )7
51(3)( ®) = hn( )s il1(4)(®) = ~14(®)§
1(Am) — m(A@) =
u(cr, ca,e3,¢4) — plea,c3,c4) =1 —0.74 = 0.26,
Awp) — m(Am) =
p(cs,cq) = 0.74 — 0.46 = 0.28,
1(A)) — m(Aw) =
u(cs,cq) — p(eq) = 0.46 — 0.2 = 0.26,

)=0.9
)=10.8
)=0.8
) =0.7

(

1

p(cz, ez, ¢a) —
(
(

®1 XERBURKIER

ES C1 C2 c3 Cq
A {[250.270],[310,3401,[350,370]}  {[0.2.0.5L10.1,03003.04]}  {[04.0.6L[03,04.002.04]}  {[0.4,0.6],00.3,0.4],0.3,0.4]}
A, {[450,480],[400,420],(360,380]}  {[0.5.0.61.00.8.0.91.[040.6]}  {[0.6,0.91.1050.71.[10.7.0.8]}  {[0.3,0.51.[0.6,0.8],[0.4.0.6]}
As {[520,5601,[390,420],(480,530]}  {[0.5.0.7.00.5.0.81,0.204]}  {[0.2,0.41,00.60.81,[0.204]}  {[0.5,0.71,[0.5,0.8],[0.6,0.9]}
Ay {[260,280],[240,2701,[330,350] } {[0.6,0.91,[0.6,0.71,[0.8,0.91} {[0.6,0.91,[0.5,0.81,[0.3,0.6] } {[0.2,0.31,[0.2,0.41,[0.3,0.5]}
Fz2 PSEHEERE
ES c1 ca c3 cq
A; {[0.18,0.21],[0.22,0.26],[0.25,0.29]} {[0.09,0.28],[0.04,0.171,[0.13,0.23]} {[0.19,0.4],[0.14,0.27],[0.09,0.27]} {[0.17,0.4],[0.25,0.53],[0.25,0.53]}
Ay {[0.32,0.371,[0.29,0.331,[0.26,0.29]} {[0.21,0.341,[0.34,0.511,[0.17,0.34]} {[0.2,0.531,[0.23,0.471,[0.32,0.54]} {[0.28,0.611,0.13,0.26],[0.17,0.4]}
As {[0.38,0.43],[0.28,0.331,[0.35.0.41]} {[0.21,0.4],[0.21,0.461,[0.09,0.23]} {[0.09,0.271,[0.25,0.541.[0.09,0.27]} {[0.14,0.321.[0.13,0.32],[0.11,0.26]}
Ay {[0.19,0.22],[0.17,0.21],[0.24,0.27]} {[0.26,0.51],[0.26,0.4],[0.34,0.51]}  {[0.09,0.2],[0.23,0.54],[0.14,0.4]}  {[0.11,0.26],[0.25,0.79],[0.2,0.53]}
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1Ay — m(Ag)) = pled) = 0.2;

hy = ([0.154 661, 0.320 562], [0.158 613, 0.293 807],
[0.175474,0.314652]),

hy = ([0.252472,0.450 645], [0.250 216, 0.390 85],
[0.224087,0.382729]),

hs = ([0.210502, 0.357 752], [0.230 64, 0.415 388],
[0.160547,0.293364]),

hy = ([0.15321,0.283 970, [0.226 866, 0.490 505],
[0.221 887, 0.4231 67]).

Step 5: MR 45 3 (7) A1 (8), 73 A+ L& T & A, 72
Step 4 5 B X (B AR EUAE B 1E L SR RO i, R AR 5 20
(9)TH5LIE L AL EE:

el =0.124802, e, = 0.015 341,

ed =0.053527, e; = 0.099 887,

e =0.074465, 5 = 0.076 429

el =0.061007, ¢, = 0.118021,

€% =0.132856.

Step 6: R4 20 (10) THEAEN T7 R LR G #E Lo Bh:

£1 =0.12416, £, = 0.039661,

£3 = 0.065 313, g4 = 0.028 014.

Step 7: R ¥ e; KIRAPR TR A (1 = 1,2, ,m)
HATHERR. ey < e < e3 < e, TEL AL = Ay -

As = Ay BUEFEARMY 4 HEAT TR
42 MFENBYMIHITRN

X TR R SR A e, AR HE RS 52 R — M T R R R
SE TR SR ) R fe B T 5. 9 1 R IR P S AR R A
RO, SCHR (191 AL 7 BATR LA v v SR A B A 7Y
A R

Wl — AR 2 TR AR A
DA R A B B DL, K — MR TT %
M7 — AN Z T ZAE G A SR R T ik
#.

PR 2
LB,

WRE3 A2 JE DR SR IR O BN
i) L, ()4 B8 R S5 9 2 Y T i e/ B ) R i 22
e e i) U SR HE e o 25 BN ) L P A 1R S
Jei, RIS/ i R 5 SR HE R

il 13X 28 A U bR A 0 A ST P 4R R 2R T
Choquet #1173 (1) 2 J& 1 A SR DR S 7 VA EAT A 2 1k
K.
4.2.1 ETRBRAELHERERR

N T I HE T Choquet B4 1Y) 25 Ja 11 Ak HE F 1k
SROTIAERE 1T A R, 575 58 Ay CIERAETT 5
FASEZE 7 % A, AR, 23 Tom.

N R 2 HE N RS R N % R

Fz3 XERBURRER

ES c1 ca

Cc3

Cq

Ay {[250,270],[310,340],[350,370]}  {
Ay {[310,340],[270,320],[290,330]}  {
Az {[520,560],[390,4201,(480,530]}  {
Ay {[260,280],[240,270],[330,350]}  {

[0.2,0.51,0.1,0.31,[0.3,0.4]}
[0.2,0.41,0.5,0.61,[0.3,0.4]}
[0.5,0.71,0.5,0.81,[0.2,0.4]}
[0.6,0.91,[0.6,0.71,[0.8,0.91}

[0.4,0.6],[0.3,0.4],[0.2,0.4]}
[0.4,0.6],[0.3,0.51,[0.5,0.61}
[0.2,0.41,[0.6,0.81,[0.2,0.4]}
[ [

{
{
{
{[0.2,0.31,[0.5,0.81,[0.3,0.6]}

[0.4,0.6],[0.3,0.4],[0.3,0.4]}
[0.5,0.7],[0.8,0.91,[0.6,0.8]}
[0.5,0.71,0.5,0.81,[0.6,0.91}
[ [

{
{
{
{[0.6,0.91,[0.2,0.41,[0.3,0.5]}

EHFAMNHEESBEINTRAG = 1,2,
o om) IR N Ay - As = Ay - A, TTULE LB
JER A PSR 0] AR 7 %8 Ao (RSB T7 58 T 22 1 7 %6
Ay AR R AR 7 ST JEURE R S5 T L e A 7
Ay BT UAIE BT BT B2 HE 1) 22 J8 1 S0 T R 58 7 v
SRR IS RRUE 1 (0 R
4.2.2 ETRIGHRE2 R IARE 3 KA B %

N TR AT R A 2 JE T R R R U SR T ik 2
5 95 A 6 A v 2 FUAS: 6 A v 3. 4 T U 5 i)
IR — R BVINEI L A0 (A, Ag, Ag) FiT (A, Az,
Ay). FRYEFITHE H IS U SR T ik T S IR, 3R
BN I JT RPN Ay = Az = A RTA, =
Ay = Az WNFHG T W87 RIHET 456 B — e kB
A IIHF N Ay = Ay = As = Ay, W SR Z )81

TR S n) 1 7 S HE P AR IR), IR BH 1z B s
P, V6 A A b oA 2 RS B AR A 3 A AP A

L IR I 7 B AT A, A SCHE H 2 T Choquet
U 1 2 JE YRR YR BANE TR e A B A
R, H R B SR8 R BR 1 DL R % R
AN E T B e s Je M A el o X TR] K 30 T
AT 7R R L3 7] .

5 %

AR X @ M2 ) B A SGBeE HJE MEAE  [X 1)
TRE) 22 Ja P A e 5 1), 1 5 . B Choquet R 43 %
A XA KREE B8 AR AT 8 %, FRUE B T SRk
Jii B 45 SRAT 9 X TR A H, PRAUE T X 18] 2K B A SR AIE
753 DURE 8 LR, dz AR B 5 32 vk B k2 Te) B
A RINE ) JB PSR E,; F 455 1E SO K EE Pk
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# # 5

F £32%

TIE e I T — R g ok i 1 2 TR B SRR B VA
N X TE) AU 22 Ja AR O ST i e de % T i
XESEGIHEAT 1 20 #r, JEAR P AS I AR e S8 IE 1 B A

B R AT AT M
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