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Approach to group decision making based on intuitionistic fuzzy sets and
evidence theory
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Abstract: With respect to the problem of multiple attribute decision-making, in which the attribute values and weights
are given in terms of intuitionistic fuzzy numbers, an approach to group decision making based on intuitionistic fuzzy
sets and evidence theory is proposed. Firstly, attribute values and weights are combined by using the rule of evidence
combination, and all of attribute values considering weights are combined for every alternative. Secondly, the relative
weights of experts are verified by calculating the similarity of intuitionistic fuzzy sets, the basic probability assignment
is adjusted by experts’ weights, and the belief intervals of alternatives are gained by combining all experts’ evidences. Then,
the ranking of alternatives is gained by comparing belief intervals. Finally, the numerical case is studied, and the result shows
the effectiveness and rationality of the proposed method.
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FEIE 20 A9 3 TR R . i T ORI A2 B 1 R PR
PE, AtanassovZ3 U ORI AEIEAT TR, $EH T BB
TAE (M . TS0 BB S5 FEAG T BRI A KA T R A s
2, BRSO AT PSR R b (2 50 R AT, B
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UE B #E18, ) FK Dempster-Shafer iiF #5218 (1] Fx
DS), tH Dempster 1~ 1967 “F- 4 i, J5 £ Shafer 3 — &
I FURUR L, H T L& A AN E AR BB AL B
A TR, H2, T uE s e 0 5 PR, — e
B T UEYE A s I O-TU Ay e S R i 5%
AR I UE S BT R BN E 451, FE T A TR
£ 1) DSU2IFN B 5 AR 2 DS D7 kU115 0 TR
PEARRIAS R 38 4 T 0 ASOR K1) 22 Ja 1k e SR Il R, SR
[13]$&HH T 2 Fh w38 7 ik B8 1 B i i RS B
BOWI KR 1E— S UEHE, 265 i AR RURH A AR
Jo ¥ BT AT 1 Je MEREAT & B, 19 BB T R IE R IX
()5 05 Ji A0 45 A DX TR) R DR /MR R e A e s X b 7
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TR R AT — R IR TR o 0, W) 5 12 E
P G A B P U g 0. 55 2 b 7 25 e e 1 HiE 4 7
T IR SEALDRE L BRI B A A5 A DX TR); SR 5 AR IX
) H5ER i S AT 22 i Ik o

Bt of JaE M A TR e A1 389 DA B S AR K A 4
HH PR 22 Ja P R SR I A, A SRS SCR [13] 45 HA IR 1
T 7 VAT CCHE RN i 4 S — SR e b B YUK,
BT E ORI AR A AL FE 1 e T BGE, LA IR UE
P, AAFPEILBE D O UEHE & U5 A TR 0. 5 [14] A
], ASCHE I 7 VAN TG AT 2 G P, HPG E
DRI HCE VRS AT IR & G 5 (15] U T 1
AN H IR T 2 B AN 7], AR S8 i P AR
ERAHARLBE K o2 & B, SRS IE GRS, UEHE 13
N3N GE 2 S Sy NE R i
2 AR
21 EEEE

EX 1Y %o HHMAER, FEktim : 29 —
[0, 1] MHEZE © F [ FEAME % 73 BL (BPA). VX, Y C O,
R Bel(X) = Z m(Y) 7E LIk E Bel : m : 29 —

YZX
[0,1] 2 © L1115 £ pR $X (belief function); H P1(X) =
> m(Y)EXEEPL: 29 —[0,1] h © LI
XN Y#p
B8 % (plausibility function); P1(X) 4 X LB J&; X

FIfEAT X 18] BT (X) =[Bel (X), P1(X)].

EFE 1O % Bely,Bely, -, Bel, & [/ —iH 5 4E
2O G BERREL, my, ma, -+ my, a2 N ) Mass
R, A
[mi@me®---®my|(A)=
0, A=g;

Z ml(Al)mz(Az) co mn(An)
A1 NANy - NA=A

1— Z m1(A1)m2(A2)"'mn(An),
AL N Az N An=2
A+o.
(1)

22 HRIEWE

EX 2w X 2SS, WEK

A= {(z,pa(x), va(z)|r € X)} )

A E SRR (IFS). 3 pa (@) Flva(z) 4350 X
Uz BT AMSEEEFIES R B, B pua(2): X — 0,
1], z€ X = pa(x)€0,1], va(z) : X =1[0,1], z€ X —
va(z)€0,1], Hil L 0 < pa(x) +va(z) <1; ma(z) =
L—pa(z)—va(z) ®oR X PIoR o BT ALK
AN E B

FEUESE BB HIHESE N, pa (), va(x), ma(z) £oR

FEAMEZ . FSE b, HABOM AR A = {(2, pa(z),
va(z) |z e X))} BAE3MRE, Waedzg AUKA
e o e Ao ¢ ARIPLER IS OL). JE Tk 4 3
WAL AT LU yes, no #l (yes, no) 73l R € A, x
gAMzc A ag A I, pa(x) ATLLA A 2 € AT
Wt B dE, BIAT m(yes) = pa(z). [FEE, 4 m(no) =
va(z), m(yes,no)=ma(x).

AR B2, DB 4R

A={{z,pa(z),va(z)|z e X)}
TS A
A= {{(z,Bla(z) |z € X)}.

Hrp:Bla(z) =[Bel (z), Pl o(x) ] A{EEX 1], Bela(z)
=pa(x),Pla(x)=1—va(x)=pa(z) + ma(z).

FEX 3 % X ={xy, 20, -,z P& DA
, Av={(zj, pa, (25),va, (25) | 2; € X)} 1 Az ={(;,
a (@3), v (25) | 5 € X)) 0 BSOS, 56 B
£ Ay T Ay 1) AHALPE DI FE 4y

1 n
0 =1= (5wl () = s (o) P +
j=1

| va, () — vay () )+

| way (25) = ay (25) | }m- 3
HA:A>1L,w;200=1,2,--,n) Na,; (j=1,2,---,
n) IR, HS w; =1,

j=1
3 BT EHSCBOM SRR 4 B R I Pk v

BRI TTREN X ={21, 00, , 20}, BYESERN
C={ci,co,  ,en}, WRBFASEN D = {dy,da, -,
di}, K > 25 pty vl Bl 53 3208 % 5K dy 4 K 7
& x0T JE A O (P A2 FRBE AN AL B2 B RUAS 1 e 2
BEVPAE. o 0<pl; <1,0<wf; <1,0<mf; <1,
tvh 4l =1i=1,2,-- M, j=1,2,--- N, t=1,2,

.. ’K_

EX 4M FRFFE A = (af)vxn A ER dfFH
TR VEAN Y, Forb ol = (ui;, vf,7h),i=1,2, -+
M, j=1,2,--- ,N,t=1,2,--- , K.

EXS5 Wl ni K d I EN e e CH
T8 AR E LSRR B AR LG
(I, B & 5% d i B E ¢ IR w, IIBrE

wh = (o),

777
j:1a27"'aNat:1a27"'aK' (4)
BRiZ 1 yes KoRJ7 % il 2 JEE ¢ IFLEE; no

RoRIT G i A L B ¢ TR FE; (yes, no) K7 AN
TEFR S (BURALTLLE), BEASRE AT 5 58 o 2 5 0 A2 )
PEcj. BRI, L5 dy R T8 X) 2, ¢ 1) Mass BRI (&



754 iz # * e 27 %
2'—‘1‘%%/\@5) y‘j Mt = {<£E17 mcom (yes) mtlzf)m(no»v
”t(yes) - iulj’ mzljt(no) = VZ?J’ Z]t(yes DO) Tr;j' <.’E2, mcom(yes) mzém (no)), T

(5)

BRiZ 2 yesEiRENEc; “HE”; no KR @M

c; “ANFEE; (yes,no) Ko & PE ;AN GE HI K 4 E

LR CATEEY . KL K d KT ¢ AU w; ) Mass
BRI

'L]t( 35t t Ut(

yes) - :U“z]a my (HO) sz7 yes, IlO)

zJ
(6)
Step1 FFXMEANE 5K, G HdEAT7 R 1 T E
A A .
X TT7 % i W ey BIEEN S, A 2 AN uEHEIE, —
A BIER VR, B AE. 3L T D-S & Rk
6T IX 2 45 UE SR BEAT & i, w45 226 18 T BCE 1) 8 1k
Mass B %{
> mi(Bym3(C)

BNC

M (A) =

11—k 2

el

k= > mi"(B)mi(C);
BN C=2

A, B, C € yes, no, (yes, no).

Step2 EF XA L 5K, X REANTT RN T A JE
(518 T RCE M) JEYE) AT UEYE A R
FE T 0 AR I 0 S AT LUK (mE (ves),
midl (no), mil (yes,no)) FAE—4HFFERIIESE. I,
TEB R d WRETT, X TR T & ai, LBV ¢, o,
-, ey 1) Mass BRECH

c1 | Mggm(ves) Mgy (n0) Mg, (ves, no)

M= o, | miit,(ves) migi,(no) milt,(ves,no)

en | migm(ves) mili (no) mili (ves, no) |

(®)

55T D-S & BRI, X 5 % T AT R At AT

RS 5 1, 19320 K dy KT J7 %€ o 1 Mass pR 3 [F]
P AL 5K dy M T7 5210 Mass PR L

1 | Mgom (YeS) Mo (10) 15l (ves, no)

t
M = 'Ti

mcom (yes) mcom (HO) mCOm (yeS HO) s
Tar | Migm(ves) mlgi(no) migy (ves,no) |
t:1727...’K' (9)

AT SR H B, KX (9) 05 en MR A E

(@ar, mggm (ves), Mgy, (n0)) },
t=1,2,-- K. (10)
Step3  fi5E L 5B L ARG, 15 IEUESE.
KT @), VAR 2B K IAR L, 2Eifi 7

FIFALEFERE 9 = (9ie) ko x i BE— UL K d AL
G|
K
> Ua
wq, = 7 Jt=1,2-- K. (1)
(

wa, IE L K d SRS SO L K P
PR SCRFRITR L. BAR, AUl 5 F A U 415 (R AH
ADUHN JE FR) S RTBOA, 2 WY LAl 48 SCHF 12 4 U4k (1
PR, AZ AR BT 6, 1% SN R T RBUK
(IR, DAL, S ARBLBE A 28 & S IR 2 15 BRI,
EEM VNt INRE S PS: Ror N,
AN

Wimax = MaX(W4, , Wy, " ** s Wy ); (12)
RJA, 152 %L SRS BCE [
w* = (W4, , Wy, * Wy ]/ Wmax- (13)
L A 2 U R AR 3 IE ) “ A 4R -
Qd; = W, [ Wimax- (14)

AR “ 57 e AT I, A1
mi(Ar) = agmi (Ap), Ap C {yes,no},  (15)
m} (yes,no) =1 — Zml (Ag). (16)
Step4 X BE—AT7 G BT L SRS
RIS L5 RS, & T A7 % 51 Mass R4,
WETAF 2 BN TT S REAE ], B
Bleom(x;) = [Bel (z;),Pl(z;)], i =1,2,--- , M.
Step5 LB EMFAEXN, FEAT AL
EX 6 WITE x, vy WEIEX 554
Bleom(x;) = [Bel (z;), P1(x;)],
Bleom () = [Bel (z;), P1(x;) ].
Ji 5w T 7%y AT RESRE N
Pj = P(z; > ;) =
1, Bel (z;) > Pl(z;);
Pl(z;) — Bel(z;)
[P1(z;) — Bel (z;)] + [P1(z;) — Bel(z;)]"  (17)
Pl(z;) > Bel(x;), Bel (z;) < Pl(x;);
0, Pl(z;) < Bel(z;).
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P2 (17) T AT 2 6 195 193 L8 00 T i P 4 o
P=(pij) nrxars AR HEF 13 507y LU A3 5y
RIHER.

4 B30

Fh 2 R G (T RR AL (R ) 2 H e 18] vk
e ERURBGR I HUE, A A k2 b 0 75 2, i
KAPYLIE, TSI 2 2 52 5 ) FH T i % 3
FH 10 4 T8 4. A A Ak 2 (B 4 kK W AR 117 7,
2001 4F, T E L T 4 AL & RBE L4 H 2, 15
IS A [ A A (R R G (RTAR A2 AL (R ). 2
R R i i 4 3 R 5 BT AT M) IR,
3K B 43 4 0 7 B SR FH S LB A IR, B
TEATHE G 0 ) S S RoHLM (I RT A — 26
) Ak B T TR B S A AR 4. AT,
RECCPAEITE e UAE I 3ipoE e gt PN =511
FLLC1”, 927 “5 R “67 IF 3k I 4 F A 1 4 [ 4L
RIS A

PR 4 [ A B AR W 48K, 4 R
SRR (A [ A 2 (R R S B T BT AT

IRED) L I 5E 3 KIS 0wl th ki — K L 55 1) 3
SRAFAENEERESHHERAZ — X3
FIEGE AT 3N @1, 00, 3, BIELETT LN X =
{z1, w9, 3} (BTN 2 BEAIR RO TH N
NG A FANME PR R, A S B VR R R
NEES: AR IBEASE T (1), BIARETT (co), TR BE
B8 77 (c3) TR G RE 1 (cq) 55 44 J5 TN FE 4
TS R, RUBMAE R C={c1, e, 3,4} AT
R PELE I AFE 3, N T ] Sl R HL
FA RN & BT TR HE A T 3 47 L 5 4 1 3 4 T 3R AT
sk, BB KA WD = {dy, do, ds}. L FKiTiE,
T IETE e, co, s, ca IBLE, 1900 FL O BOHI 4, W
1.

#z1 BHeINE
&tk
c1 () c3 Cq
R (0.35,0.2,0.45) (0.2,0.4,0.4) (0.25,0.4,0.35) (0.2,0.5,0.3)

Jl?:%z d1, d2, dgé{ﬁ\ﬂj E"J%é&ﬁj T1,X2,T3 E‘JET@
c1, C2, ez, ca AR T “AF5 7 K PEANE U1 32 2 I ms.

x2 ERWEEAFAEMHITME

LR AT c1 c3 cq
1 (0.5,0.15,0.35)  (0.3,0.2,0.5)  (0.55,0.1,0.35) (0.4,0.35,0.25)
dy T2 (0.3,0.2,0.5)  (0.65,0.1,0.25)  (0.45,0.2,0.35)  (0.55,0.15,0.3)
z3  (0.75,0.05,0.2)  (0.6,0.1,0.3)  (0.25,0.2,0.55)  (0.3,0.2,0.5)
z1  (0.25,0.3,0.45)  (0.7,0.1,0.2)  (0.45,0.15,0.4)  (0.6,0.1,0.3)
do zz  (0.4,0.25,0.35) (0.65,0.1,0.25)  (0.3,0.4,0.3) (0.7,0.1,0.2)
T3 (0.6,0.1,0.3)  (0.75,0.1,0.15)  (0.35,0.2,0.45)  (0.45,0.2,0.35)
1 (0.5,0.15,0.35) (0.7,0.05,0.25)  (0.6,0.1,0.3)  (0.4,0.25,0.35)
ds zy  (0.25,0.3,0.45) (0.5,0.15,0.35)  (0.35,0.2,0.45)  (0.55,0.15,0.3)
zs  (0.65,0.2,0.15)  (0.55,0.15,0.3)  (0.3,0.2,0.5)  (0.25,0.45,0.3)

FF @), MFR—ANE K, SR8 S A Y
BCE AT UEHE & G SR )5 G ieil— 7 R0 A & 1k,
1321 L KK T I AT 21, 0, 3 1) Mass BEL. [7]
FE, W] LARR 2 i 4 500 i 56 42 20 7] 1) Mass 4L
W3 3.

*3 EENF x1, 2, vz B Mass BB E

LR REAT mil (yes) mll (no) mlf (ves, no)
Ty 0.6591 0.3376 0.003 3
dy T2 0.7878 0.2094 0.0028
T3 0.8804 0.1171 0.0025
1 0.8175 0.1801 0.0024
da T2 0.7920 0.206 5 0.0015
T3 0.8698 0.1286 0.0016
T 0.8746 0.1235 0.0019
ds T2 0.7306 0.2679 0.0015
T3 0.6248 0.3734 0.0019

AR 8 TT EAR U B DL, BESK(3) i)
w; (5=1,2,--- ,n) FHEE, ¥ 1/n (kb w;=1/3,5=
1,2,3), 3% x=2, L Q) tHEALE 2L K AHAL

FE, 3R 153 B % 5K dy, da, ds [ AHABL B 4R 5 AR
#ai 20 (11) ~ (14) 1 5E £ ZK B, 32 120
(15) F1 (16) & k4 ; d5 5 BT R — AN T7 S0 I 1
LR BATURSE G, &5 R WA 4.
x4 ERd,dp, s KTFEENF
x1, T2, T3 RHERE R E R

Z1 Z2 x3

(0.9652,0.0341,0.0007) (0.9748,0.0252,0) (0.9274,0.0721,0.0005)

P 4 AT, HE G A B o (KR AR X )l
Bleom (1) = [0.9652,0.965 9];
FE G N ] o IR AT X 18] Ky
Bleom(72) = [0.9748,0.9748];
He A7) s (AR AR Ay
Bleom(73) = [0.9274,0.9279).
FI 2 (17) FHE R V502 LE B 4 8 7 2, o, s 1
(AR, AT 2y = 21 = a5, BN R4 A A
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oo M NAL R SRR E BN, UL BRI T LUR
L, B IR G B 3G 22, 0 O B,
R m(yes, no) AR/, fe 2 nl Ge4s o 0. i H s
15 R AHACLBE 1 22 & SOBCEE | A& IEGE 9, mI A7 R0 b sk
EMIL G T 0 M . [FIRE, XTI BN =1
UEHE, SR AR SC 7148 IR TR, ol AE1S &k i &
JSE IR AN A 0.

5 4 ®»

RSN RN RSP SNERnt S TR SINEAEE RN
TR, A SCHRE T R 3 T AR ORT IE 4 3
T IR TR SR 7V e, R R AL B (L AR
) B AU YE IR HEAT DS UEHE & Rk, A3 3025 18
B IR JE A HoR, IR —E 5K [F— T R s
PEMEATUESS 55 B, 13- 25 ZO0 T T A1 7 SR IR A M
IIHC; TR, FEANTE B TT SAREF G D0, 2T s
R ARABLRE I P52 15t L 2 I 2R, 1E T 45 31 & 5K
AR AT SR 5, SRS B 56 T I 7 R A
MEZ AN BCEAT B I, AHME IS A 2 2 Be AT &
J%, 153 BN T7 R BFE AT X 8], FF i LR AT X A
YR/ 7 SEEAT HE s, e R AR I 55 % B,
DL A f e 4 0 08 B TN AR B8 49, R FH AR ST
TTERAT IR AE. WA SRR W], AL AT
B
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