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Relative possibility relation model for decision making objects with
multiple attribute values as interval number and its application

HUANG Zhi-li*f, CHEN Qing-lan
(School of Economics and Management, Xiamen University of Technology, Xiamen 361024, China)

Abstract: For the interval number-based uncertain multiple attribute decision making problem with unknown attribute
weights, firstly, based on the definition of relative possibility degree of interval number, the comparative relative possibility
relation theory of interval number is proposed, and some related properties are obtained. Secondly, the interval number-
based decision making object relative possibility relation model (IN-DMORPRM) to determine the attribute weight
based on comparative relative possibility relation is established by drawing lessons from the idea of the algorithm of
maximizing deviation models. Then, by aggregating and fusing the information of the relative possibility degree relation
matrix measured by the superiority comparison in pairs between the decision making objects, the value of overall relative
possibility degree of each decision making object is obtained, and the selection and judgment of the advantages and
disadvantages of the objects set for selecting are carried out, so as to propose a new model algorithm for the relative
possibility degree relation of interval number-based multi-attribute decision making objects. Finally, an numerical
example is used to verify the effectiveness and practicability of the model algorithm.
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Hiprw, = I8 RISV AL — Bk 45
n(n —1)
Fr (WZR 1 FTR).

®1 FHREN—EEHEIRRI

AERERYEL 1 2 3 4 5 6 7

RI 0 0 0.52 0.89 1.12 1.26 1.36

A CR < 0.1, DUFRA IS PR SR T A ) b7 R %
Ryn 7&— BUE TR 32 10 15 0, 2 — BvE AN AT 2%
.

de):7li12;mﬁXﬁ>Xw,LkeAf (25)
NIRRT B X AR REE (X} = 1,2, .,
n) P R ELEEIN 5 HE TR A X T e B G RS B4
Rl T SR BB AR X T B

step 4: F| F 20 (20) ~ (25) 3R Hi ALk Ve s Xt R X
TE 4= PRI 58 6k G2 6] 7 79 B 38 0 2 HE P AR X T RE
KRG BAEL A T 1S ELEAE X 7] 58 B E
o(X7)(i=1,2,...,n).

step 5: R4 step 4 SKAF (1) 4 LU AR AT BE FEAE
o (X7) H R B/ BINGF AL IE X A { X (i =
1,2, n) BT B TREAHET.

511 X BLSR FH SCHR [18-19] H B % R4 HE 4T
A3 AT ABCE 8 RS 158 B i 4 FE MU 4 ORISR 8 T
3N FEEBRRBEHESHER KR ur IR ug-
B ug, U U = {uy, ug, us} o, T SN 1
A FAEANY { X1, Xo, X3, Xy} IR BRI S0
AT 25 IR R AN HE T, AT 100467 % 50 Bk 4 5K
fi ik AR X 3N TR bR B S B R T A AT
FAr AT e A B, AL Gih A B S5 E 1R
SEB AT el SR 58 2 frs S R 8 A iE A R BRI
b LA

step 1: 1 T~ 2 1 J ik % it 52 W] 6 45 SR 1) 08
) e B JE I AE, v BB AR 2 W) Ah B E
b M B B s X 4R R (13) F 1) BN R =
(Fij ) nxm» 19 BHLIE R EAT BN 3 s,

X ul u2 us

X1 [45,65] [50,70] [20,45]
Xo [65,75] [65,75] [55, 85]
X3 [45, 65] [55,65] [55,80]
X4 [75,85] [65,80] [45,85]

£3 HSERRERR

X u1l u2 u3

X;  [0.308,0.551]  [0.344,0.592]  [0.132,0.489]
Xo  [0.445,0.636]  [0.447,0.634]  [0.364,0.923]
X3 [0.308,0.551] [0.378,0.550] [0.364,0.869]
X4 [0.514,0.721] [0.447,0.677] [0.298,0.923]

step2: S R A 2 (1) 4 Brill g HZ M E R =
(Fi5 ) s AN [ Ja8 12 AF B0408 18] £ EE SR R T /6 P AE
(HTZEp WRT1IHEE X EAGH p = o),
K 4 IN-DMORPRM #% 3, (19) 3£ 47 H X 7T g B2 A5 &
RE AR S, SR H B PEAUE [F) & W IR

W = (0.325,0.328,0.347)".

step 3: M F 20 (20) ¥4 3 H AU X Ta] 2 2 ok

SEHE R(W), 13 30 BTG YLk A5 B AR 4 fiox.

T4 MRAERRERR

X Uy u2 us

X1 [0.100,0.179] [0.113,0.194] [0.046,0.169]
Xo  [0.145,0.207]  [0.147,0.208]  [0.126,0.320]
X5 [0.100,0.179]  [0.124,0.180]  [0.126,0.301]
X4 [0.167,0.234] [0.147,0.222] [0.103,0.320]

BB e Q) THE &R RSN R X (i
1,2,3,4) KINALER & B EE A
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2 (W) = [0.259,0.543], 2,(W) = [0.418,0.735),
Z3(W) = [0.350,0.661], Z,(W) = [0.417,0.777].

AR (22). 23) K HBEE R FEN R X, (i =
1,2,3,4) [P P bLECI e B AR 0] B8 B ¢ 240 PR
0.5 0.374 0.419 0.369
0.626 0.5 0.553 0.485
0.581 0.447 0.5 0.436|
0.631 0.515 0.564 0.5

WA (24) it EAR
CR = 0.0323 < 0.1,

OGRS P BEFE R R RE Ry & —BUME T2,
step 4: A% step 3 3K 45 fit 126 R SR X)) 79 7 B A

T 5E H BAH R AT BB B2 Ok R AR, 12 ] X (25) Tk
RO R X, AE A AR 060 G R] 93 7 EL LI € H AR
X ] RERE G R A PEAE B GE R A T B AR LU X
AR o (X)) (i = 1,2,3,4) W0 F:

o(XT) = 0.387, o(XJ) = 0.555,

o(X5) = 0.488, o(X]) = 0.570.

step 5: HR4fE step 4 3R 15 B S04 LB X AT BE FEAE
o (X[7) 3% K B /N 1Y 5o 44 38 e 5 5 B 46 { X} (6
= 1,2, 3,4) #ATIL S Tk I, /Y Xa m Xo =
X = X, X, R B A

R AR B TR S L I R SR G IR B B ER A
X TR P % ZR VR Rk 1R o SR A S it A8 95 o gk A HE
b, TR AT R A S 3 4 1 HoAth 25 1, dne i b s it
e RS SN T AH 2 51 R [ 1F AR P SR G 3
R R AN AH B FEAE R/ ks P Sfoxt R[] 1 22
REP SR X S L ASEAR G AT i B AR K/ Bl Ll e Ao
R SFERT G IR X 1) H /N T80 K T R R PR AR 2R B MR /N
SRR 25 0 4. 4 FH o B 4 (A D 4518 SR 15 H 1 4
J7 45 55 R EL A AR O 7T B8 B2 D6 R VE T 1 1 45 SR H I
PR AN — B T, W12 R 438 5 — S5 AG 36 4 WA
HEHE T 71 SR A I 45

SRR 4 T 1B P B R(W), #2185
(B)s (D HHIE SUHEAR 2 51 43 R A DX R 4
BIE PR SEXS R Z T fl Z—, Bl
Z* = {[0.167,0.234],[0.147,0.222], [0.126, 0.320] };
Z~* = {[0.100,0.179],[0.113, 0.180], [0.046, 0.169] }.

HAHAR QD) HE W IE . AN G 2T
Z* WAL &2 4 B AR B e

FH(W) = [0.440,0.777), 7 (W) =

4x4 =

0.259,0.529].

I Ja MR step 3 R A PLL TN R X, (0 =
1,2,3 4) FIINALER & e PR AE, %?%ﬁﬁlﬂ: fAR:

de (&0, 5 —dIN<Zx1u ,Z zit) = 0414,

Jj=1
Z dIN $2uj s u] dIN < Z LEzu s Z ~+* =0. 064
Z dIN 33'3“] ’ “J

)
— din ( Z , ’1_1 ~+*) — 0.205,
( )

+x
E din (24, 2,,) = din

EZ%‘

j=1
3
> (gl +ayl) = 1.011,
j=1
3
> (ak +apl) = 1194,
7j=1

DR b, b W S 4R { XG0 = 1,2,3,4) k&
FIEFHEFAI N Xy = Xo = X3 = X1, BP X, Al
ik 7y %,

AR, XS ik 7 AT L B PSR I AR R, R
A4 U IN-DMORPRM 535 (B &% k12 vk 55 5 %
X TE A A Xof G 1) 94 4 LU 250 5 HH PR A G 7T e
KRG DAL G I A4 LU AR X vT e B2 A

o(X7) (i =1,2,- ,n) KB E L4 1A KEWR)
BV Al o A R B, AP AR 2R ARV v AR I R T v i LR
13 1) FHAE X AT i B2 A A 5 A b gk TR SR R )
(I ELEE A 3

93 B BB, 3% BLSR FH STk [27-28] 1 22 e K
IRBUREE IR ), H R A A 30N
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din(Tij, Try)

DX din(#y )

j=1i=1 k=1

e C 49— T PSR x G 1A E i 7] A Rl 4
H B N5 B, 14 B SCHR [27-28] 3R B B 2 i KAL)
% JE PR PSR XS bR BT 1 5% A i Al LA S
FRBEFHEF X, = Xo = X3 = Xi, WXy

0.562 0.809 0.723
e ROE A T I A A

T IR XU 5 % I 481 R B 43T 1A
KA 4 H 3T IN-DMORPRM [ J& PR AL
155 SCHR [27-281 45 H 1 2 T B8 22 B KA A B2 5%
e PR E (1 B B EROAS [ (EL: P P R RV AN 3R AR
TARIEE 25 Ok HE e A A5 3R, T EL 23 )R FH AR
Xof AT FEE AN AT R S A A A R ST G ) bt
PHAFEAT T B & teAh, ASCE I 51 AR 58 AH X AT AR
FERRHPE Ry, — BUMERE A A H T — 80k
o 5 0 W s 7, AR A A e SRR T i — D B T AR
SCHT RS TR AR () A B L RO S P R e
4 & @

AR X M AR A i HL X 5 26 T0 (i U 1 IN-
UMADM a3, $2& tH 1 25 1~ X [R] 250 28 e 56 560 SOAH
AJ RE JEE 56 R A (IN-DMORPRM) ) 4R 55 7 3%, 1% 07
1 AL 7 T A — 5 T, 78 F R X [A) £
AT RESE R R b, 78 0 78 7 HoAH SSME o f 3 i
UEBH, DAL 7 X 1) 0 b e A %o AT R ok R B
53— 77 THI, 7 5= T #4414 1 IN-DMORPRM [V & 4 Tt
B R, 30 i S 45 5 Rl B T 545 21 A3 e S0t 42 1)
PR TR U 3 L A0 0 S S P X T B8 B O RHERE Ry,
5, DL g BT — Foir 0 X () B B AN 1 o %2 ) 1k
RN G ARG W] e P DG R By b Ab, e e B
LS50 25 R PTG IR Ry 72— /ISR ELAD I T3
B, AR SCMCHE SCHR [14] H 25 H 0 B 0 B e B — 350
PATIGTVE, 4t T Ry, — BRI A8 2 2K, 18
I T — SO AR A B AN A SCH R AR
F TRk 2, U0 B T B & . 1 SR A
JELE 18 R T I, AR 3 AR TR (5, B L (R AR 1 AN
S, JiF B2 T A K 4k 8 R G AF X T g DG R FE
Rysen T JE—BUEAS IE IR W 5T, 33— 20 B AMRI 52
S AR AN E 22 J8 M RS I L )R T VR AR IR AR
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