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Generalized fuzzy numbers ranking method based on reference

set and its application in three-way conflict analysis
ZHOU Xiaofeng, LI Xiaonan

(School of Mathematics and Statistics, Xidian University, Xi’an 710071, China)
Abstract In view of the blind subjectivity of reference set selection in the existing methods, this paper propo-
ses a new generalized fuzzy number ranking method based on reference set and evaluation function. Firstly,
the proposed method defines the reference set with the help of fuzzy distance, which has the advantage of re-
ducing the uncertainty increased by the pre-given and selected reference set. Secondly, the evaluation function
is constructed by using the centroid of interval similarity and generalized fuzzy numbers, and the framework of
a new generalized fuzzy number ranking method is given. In addition, the effectiveness and rationality of the
proposed method are verified by comparing it with the existing ranking methods by an example. Finally, the
method is applied to the three-way conflict analysis to evaluate the alliances established by different methods.
Keywords generalized fuzzy numbers; reference set; evaluation function; fuzzy number ranking; three-way

conflict analysis
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Ell

E(A,P) < E(C,0) < E(B,®) < E(D,O),

A <C<B<D,

M a LA Y, Bl J5 65 3Gk ik 2

RO A i HE e

SRR, W% T5 IR

() 3CHR [ 15-16 ] H i A5 8010 A ok, 1B 6
AIHL D Bk, B A 31 1 45 R 5 S PR AR o 78 SCRik
[11] i, M3k 88 V, FIE$E V, fE WS H m 15 5
IR 45 5 58 A0 I, U228 4R 1 sE UG HEF
GERFZM R AESCHR 17 ] b, M4 AU FE R,
Bl a = 00,753 C < A < B < D; f¢H i flsk
WAL, HEER A < C < B < DAL, AT
P2 BRI O kAT DASR R — e HE T R R o
SRS HE T 45 SR AR ) ik e g vk v, Y
BORIEL 1) BT 0o A S8, SCHER (6] T 48 U T AN R )
Wi/ STk 11 ] S H 4 v, Z3EAEm,
DR S HLHE Py 25 SR A SR L 5 SCRik[[ 15 ] 7 38 F) A5
BB E G/ N R K S DU, 215 205
BRIHEFF 4 SCHRL 18 | 25 BRI £ 5 HAR R
FHAF R IR EE A A SO 3 7 15 BR OB AR 4 1) 3
IR

F1 SBAFHET I

TESEBRAE T oy, WS IO T ZIANTE R A AR
S RS EE ARG ER Z A
Mg EAR Sz m g ah o . X h R BTG R

Tab.1 Comparison with existing ranking methods
Py A B Cc D HeFp 4R

Chi Zg'® 0.463 6 0.533 3 0. 500 0 0.6222 A<C<B<D

Nejad 27 0.000 0 0.138 3 0.063 5 0.360 0 A<C<B<D

Lee-Kwang 251"

v, 0.463 6 0.533 3 0. 500 0 0.6222 A<C<B<D

v, 0.536 4 0. 466 7 0.500 0 0.377 8 D<B<C<A

Dinagar 2! 0.385 0 0.350 0 0.315 0 0.360 0 C<B<D<A

Yu f;‘?”]

a=0 -0.049 0 0.025 0 -0.056 3 0.088 0 C<A<B<D

a=0.5 0.109 4 0.187 5 0.131 6 0.216 0 A<C<B<D

a=1 0.267 8 0.350 0 0.319 5 0.354 0 A<C<B<D

Patra' ™! 0.3127 0.3823 0.323 4 0.420 0 A<C<B<D

Bihari 251" 1.674 1 1.644 0 1. 646 5 1.864 9 B<C<A<D

Ma 2501 0.047 9 0.064 8 0.049 2 0.099 4 A<C<B<D

Deng %1 0.589 9 0.725 7 0.687 2 0.742 6 A<C<B<D

AT 0.419 3 0.5117 0.4525 0.5195 A<C<B<D

TR E ) S, Pawlak JE TR 45 % wh o

4 RH AT THESE MR AR 2 il 1 o 5 3 AR B 43

S HEAT AT (KB . Yao #4019 SEAH
FIAMPRII M, ¥ T Pawlak 19 TAE, 57 1
=PRI AL AR QB 18] F) 5 2R H
VIBESE SNGAAVA SNFRUE SIS G2 he SR IV B N
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B\ B EATIRABIGE S T FEA Y
S FHY AT, A Li 2525 R A A A PEAR
{ELIE = AR BSOS T2 SO R 59 , 28 1 20 91
WIS TE=MENE SRR AR5 B RS
TR =3 B S IR AREE X
PP (R DX TE], 398 178 X A 5T /Y
BRI AIHIE S Ay SO 4525 18 B 7E 175 B8 1 AR B T
AE2 M BUE B 20, T 3BT 1 1R A 58 4 B
WG SRS T TSI IR 2 R sh S AT
I AN [ ) 7 S ST ) 3R S A T 22 S, X IR
MPPRI R ICTE 2, W AT BOHE 7 05 1, R
FIARIR T Bt sr IR B . 2 R ok, B TR T2
A T3 V5 LB X RN 5 0 i e ST AR

BI5  ASUHE) Li 48 SCE PR AR g )
LI PRIy, g, uy,uy, s, ug 30 AR LA
H) K I 2y B ORURE U R BT R 6
MER . F a) AV E TS A E ) HE 5
B EFF o, AR BT R A DL OS] 42 45
M 0 oy RRLLES R B R BSOS s HATF o,

RIS 2 R A ZE S i s o a5 SR
BT AL A1 T 5 1) -3 B A L PN ) 2 B T I T
ANRE A o AP F 8B (H LA O £
G, gk 2 s,

Li SR AR R R S B AT 2R 5, SR AU
XFFR S BEE Tw,) BT ML Ab 2,
SYIH D, (u) AD, (u) 2 02k 3 Bs.

BT ORISR B o« = 0.64,8 =
0. 45 MR 3 LA E , @ T B E A

POS(U) = {u,,us!;

Dl(”z){BN(U) = %us} H

NEG(U) = tuy,u,,u,f

POS(U) = {us,uqf;
DZ(ui){BN(U) = %ul9u3} 5

NEG(U) = {u,,u,t.

BT AR 3 P R BORIAL I, A A SCRT 2 Y
TSRO B PN

K2 PRI ERE R RS
Tab.2 A trapezoidal fuzzy information system for the Middle East conflict
U a, a, as ay as
w;  (0.12,0.21,0.33,0.40) (0.65,0.79,0.82,0.89) (0.46,0.49,0.52,0.57) (0.36,0.45,0.46,0.49) (0.32,0.36,0.42,0.51)
u, (0.03,0.18,0.29,0.40) (0.27,0.34,0.36,0.47) (0.01,0.23,0.25,0.50) (0.12,0.24,0.46,0.57) (0.05,0.13,0.18,0.46)
uy  (0.57,0.67,0.69,0.75) (0.65,0.68,0.72,0.84) (0.25,0.27,0.39,0.43) (0.45,0.49,0.55,0.59) (0.65,0.76,0.77,0.79)
uy  (0.42,0.48,0.52,0.58) (0.44,0.46,0.58,0.65) (0.21,0.24.0.26,0.33) (0.45,0.52,0.61,0.62) (0.36,0.42,0.44.,0.70)
us  (0.79,0.85,0.87,0.96) (0.83,0.85,0.88,0.96) (0.86,0.89,0.93,0.95) (0.92,0.93,0.95,0.97) (0.85,0.89,0.91,0.94)
ug  (0.87,0.89,0.93,0.94) (0.85,0.89,0.95,0.99) (0.88,0.92,0.95,0.97) (0.90,0.92,0.99,1.00) (0.86,0.93,0.94,0.98)
3 BB BEI 73 P REA T HEA
Tab.3 The disambiguation value of the attitude 1) ek s, Ug o
U T(ub) Dy (u;) D,(u;) ;H\:%%%%ﬂy
u, (0.34,0.43,0.50,0.57) 0.46 0.36 ® = (0,0.02,0.09,0.125;1),
u, (0.07,0.21,0.31,0.50) 0.28 0.04 U
E = . 4 E = . 47
uy  (0.49,0.54,0.60,0.66) 0.57  0.69 (u5,0) =0.469 8,E(u;,0) =0.478 9.
(0.26,0.29,0. 34,0.40) 0.32  0.34 s < ug.
Uy . ,U. ,U. ,U. . . o
2) ttiﬁa ul ,uz ,ZL3 9u4o
us (0. 82,0. 86,0.89,0.96) 0.88 0. 65 H 5t
Ug (0.87,0.91,0.95,0.98) 0.93 0.63 O = (0,0.47,0.8,1;1),

i F
sup(supp(u;)) <

sup(supp(u;) )

inf(supp(us) ),
inf(supp(ug) ) o
;E\:EF"Z = 1’2,3’45E|] Us ,Ug i’%’fjta: Uy ,Uy, Uz, Uy,

)

E(u,,0) =0.3402,E(u,,0) =0.2562,
E(uy,0) =0.3729,E(u,,0) =0.214 7,

Ej{u4<u2<ul < Uz,
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F4 BRTENE

Tab.4 The evaluation value of the agent

U T(u,) E(u;,0) %%
w,  (0.34,0.43,0.50,0.57) 0.340 2 4
u,  (0.07,0.21,0.31,0.50) 0.256 2 5
u;  (0.49,0.54,0.60,0.66) 0.3729 3
u;  (0.26,0.29,0.34,0.40) 0.214 7 6
us  (0.82,0.86,0.89,0.96) 0.469 8 2
us  (0.87,0.91,0.95,0.98) 0.478 9 1

HR A5 D0 26 90 R 00, 3656 B 1 10 5 % 0 9 R
POS(U) >BN(U) > NEG(U) ,3CHk[ 23] Prsr
(IR AN G SRR, SCHR[ 24 1 gl 7 A6 A A7
B BEH, PO AREE we X BT AT S 1 S B AR
(0.87,0.91,0.95,0.98) , BIACHE ug 1 &8 T 52 4%
£ POS(U) , MiSCHR[23 ] #F ue JCTE 75 o #03C
HR[24 ] Frgsr e B T30k [ 23 ] Jr s or iy e
W,

— eI HEF I TS 5 N3 5 R, i
25 "R ARSI S — S HEE T A B
PESEg e H A ), BT £ J7 02 A &0 . SCiik
(15 AR 25 S AN R B i e 2w 4, IR 1t
TEAEAE P IE A, = (a,,b,,¢,,d50,) ,¢; = b,
< d; - a, B FER RIS 0 us Fw, IEFA Y
ZERA uy < ug JEPRZIT IR WA BT B A
AR,

#£5 HITPHEREX

Tab.5 Comparison of ranking results

U HERF &S
Chi zto Uy <uy <uy <uy <us<ug
Patra!"’ uy, <uy<u; <ug<u, <ug
Bihari 21 uy <, <u; <uy <us <ug
Li 21 Uy <uy <up <uy <us <ug
VN iR uy <uy, <uy <uy <us <ug
5 #iE

TEBAHEF Ik H, i T H R HE LS E
AT S BRI T, Aoy e 4% 5 38 19 2 5 4k
DLE GBS AN E P O ZE R R, A Sk
TR A EE S 5 5 A DX TR AU A S

BRI B RS SO0 A S T e O R R
Fran i TR ORI O I RER . i
SEBIRF T8 5 BUA HE Y T EE AT HO A, Bk T
POTIERIA RS G B, SR AN T —SEHE P Tk
AR . AN BHZ TR T =S R,
SR PP A IR B AR ISR AR RO T AR
HERIT T B AR 5 I AR RS RO PR 58 T Y
HEF I3k XN
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