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Multi-attribute Decision Making with Uncertain Attribute Weight Information in

the Framework of Interval-valued Intuitionistic Fuzzy Set
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Abstract
attribute weight information and unknown attribute weights in the framework of interval-valued intuitionistic fuzzy set
(IVIFS). Firstly, a collective interval-valued intuitionistic fuzzy (IVIF) decision making matrix is determined by integrating
all the decision making matrices derived from every decision makers. Secondly, we obtain the distance degree values

In this paper, we investigate the multi-attribute group decision making problems with binding conditions of

between every alternative and the ideal-positive alternative depending on the technique for order preference by similarity
to an ideal solution (TOPSIS) method. Finally, the ranking order of all the alternatives is determined through the obtained
distance degree values. On one hand, a linear-programming method based on an accuracy function of IVIFS is proposed
to calculate the attribute weights aiming at the decision making problem with binding attribute weight conditions. On
the other hand, we propose a new definition of IVIF entropy, and choose attribute weights according to the information
quantity of every alternative depending on IVIF entropy aiming at the decision making problem with completely unknown

attribute weight information. The simulation shows the validity and feasibility of the proposed decision making methods.
Key words Uncertainty, interval-valued intuitionistic fuzzy set (IVIFS), multi-attribute decision making, linear-

programming, entropy
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Fy,(A) = {(z,pa,(z) + pApa(z),
va, () + pAva(z))|z € X}
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Wb, I = sty G = 1,2, omil = @Yo (1= 1,2,3,4,5) BRI D, (i =
1,2,--- k). 1,2,3,4) W& 1~ 4.
S 3. ERME w (1= 1,2, k): S 1. R TIFHG), o 3550 de R D,
o W 5 FIZ 6.
o= (22) B 2. SLEHERCE, LR F. SR
B D ORI H
Hp, el:Z;nljtl(l:LQ:"' k)’Z:ZS:lee' H—
23 XEEREEMERRTE 04316  0.1317  0.6105  0.4990 —0.0901
AATEET TOPSIS (g JEARI6, 401 5 1 ] 9% 0.1920 —0.0707  0.1230 —0.1970  0.6504
R P iy R S S U 0.2185  0.6617  0.6045  0.4073  0.5049
$® 1. FF [FHG & 7 & W 5 56 0.1071 —0.4186 —0.3716 —0.0927 —0.1670
M D;(i = 1,2,---,n), 3K %4 P K M B (24)
D = Pyloocts 2o 71 = ([ bl [esdot]) (7 = HEHEES 2.1 e PR SRR S5, 74
1,2« ymyl=1,2,--- k). r q
SR 9 T E R 0.2667 0.1600 0.1000 0.3000
1 3. Eﬁmtlrﬂﬁm;-ﬁﬁ*ﬁ % 4+ _ 0.1000 0.1000 0.2000 0.1000
(onameop}, Hofar = (L1,0,0)( = W= 03667 02600 0.2000 0.2000 | (25)
1,2, k). 0.2667 0.1600 0.2500 0.3000
ST 4. WHIRETT R A; (5 =1,2,--- ,m) Al | 0.0000 0.3200 0.2500 0.1000 |
DX 8] B AL T 56 AT IR 2
1< 0.4740 0.4038 0.4136 0.4155
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Table 1  IVIF decision matrix D1
Ay ([0.5, 0.6], [0.2, 0.3]) ([0.3, 0.5], [0.4, 0.5]) ([0.6, 0.7], [0.2, 0.3]) ([o.5, 0.7], [0.1, 0.2]) ([0.1, 0.4], [0.3, 0.5])
A ([0.3,04],[04,06])  ([0.1,0.3],[0.2,0.4])  ([0.3,0.4],[0.4,0.5])  ([0.2,0.4],[05, 06])  ([0.7, 0.8], [0.1, 0.2])
As  ([0.4,0.5],[0.3,05)  ([0.7,0.8],[0.1,0.2])  ([0.5,0.8], [0.1,0.2])  ([0.4,0.6],[0.2,0.3)  ([0.5, 0.6], [0.2, 0.3])
As  ([0.3,0.5],[0.4,05)  ([0.1,0.2],[0.7,0.8])  ([0.1,0.2], [0.5,0.8])  ([0.2,0.3],[0.4,06])  ([0.2, 0.3], [0.5, 0.6])
F 2 XA HIEBRIRAERE Dy
Table 2 IVIF decision matrix Ds
A ([04,0.5],[0.2,04])  ([0.3,0.4], [0.4,0.6])  ([0.6,0.7], [0.1,0.2])  ([0.5,0.6], [0.1,0.3])  ([0.1, 0.3], [0.3, 0.5])
As  ([0.3,0.5],[0.4,05)  ([0.1,0.3], [0.3,0.7])  ([0.3,0.4], [0.4,0.5])  ([0.2,0.3],[0.6,0.7)  ([0.6, 0.8], [0.1, 0.2])
As  ([0.4,0.6],[0.3,04])  ([0.6,0.8],[0.1,0.2])  ([0.7,0.8],[0.1,0.2])  ([0.4,0.6],[0.3,04])  ([0.5, 0.6], [0.2, 0.4])
As;  ([0.3,04],[0.4,06)  ([0.1,0.2], [0.6,0.8])  ([0.1,0.2], [0.7,0.8])  ([0.3,0.4], [0.4, 0.6])  ([0.2, 0.4], [0.5, 0.6])
# 3 X[HE SRR R AERE Ds
Table 3 IVIF decision matrix D3
A ([04,0.7],[0.1,02)  ([0.3,0.5], [0.3,0.4])  ([0.6,0.7], [0.1,0.2])  ([0.5, 0.6], [0.1,0.3))  ([0.3, 0.5], [0.4, 0.5])
A, ([04,05],[0.2,04])  ([0.2,04], [0.4,05)  ([0.4,0.5],[0.3,0.4]) (0.1, 0.2], [0.7,0.8])  ([0.6, 0.7], [0.2, 0.3])
As  ([0.2,04],[0.3,04])  ([0.6,0.8], [0.1,0.2))  ([0.5,0.7], [0.1,0.3)  ([0.5,0.7], [0.2, 0.3])  ([0.6, 0.8], [0.1, 0.2])
Ay ([0.3,04],[0.2,04])  ([0.1,0.2], [0.6,0.8)  ([0.1,0.3], [0.5,0.7]) (0.2, 0.3], [0.5, 0.7])  ([0.1, 0.2], [0.6, 0.8])
F4a XA E SRR RAERE Dy
Table 4 IVIF decision matrix Dy
A ([0.6,0.7],0.2,03])  ([0.3,04],[0.3,04)  ([0.7,0.8],[0.1,0.2])  ([0.5,0.6], [0.1,0.3])  ([0.1,0.2], [0.5, 0.7])
Ay, ([04,05],[0.4,05)  ([0.1,0.2], [0.2,0.3])  ([0.3,0.4], [0.5,0.6])  ([0.2,0.3], [0.4,0.6])  ([0.6,0.7], [0.1, 0.2])
As  ([04,05],0.3,04])  ([0.6,0.7), [0.1,0.3])  ([0.5,0.8], [0.1,0.2))  ([0.4,0.5],[0.2,0.3])  ([0.5, 0.6], [0.3, 0.4])
Ay ([0.3,04],[0.4,05)  ([0.1,0.3],[0.6,0.7)  ([0.1,0.2], [0.5,0.8])  ([0.2,0.3], [0.4,0.5])  ([0.3, 0.4], [0.5, 0.6])
F5 LA XNELEM AR D
Table 5  Collective IVIF decision matrix D
A, ([0.4385, 0.6199], [0.1549, 0.2848)) ([0.3000, 0.4573], [0.3404, 0.4710)) ([0.6116, 0.7117], [0.1089, 0.2083))
A, ([0.3502, 0.4797], [0.3114, 0.4681]) ([0.1138, 0.3010], [0.2511, 0.4773]) ([0.3379, 0.4387], [0.3872, 0.4887))
As ([0.3516, 0.4906], [0.2940, 0.4214]) ([0.6395, 0.7711], [0.0980, 0.2263]) ([0.5213, 0.7804], [0.0980, 0.2083])
A, ([0.3000, 0.4170], [0.3114, 0.4887]) ([0.1000, 0.2103], [0.6012, 0.7678]) ([0.1000, 0.2366], [0.5577, 0.7569))
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Table 6  Collective IVIF decision matrix D
Tyq Ts
Ay ([0.5000, 0.6395], [0.0980, 0.2567]) (]0.1323, 0.3623], [0.3747, 0.5482])
A, ([0.1758, 0.3134], [0.5305, 0.6496)) (10.6395, 0.7521], [0.1089, 0.2083])
As ([0.4387, 0.6252], [0.2263, 0.3262)) (]0.5452, 0.6502], [0.1770, 0.3005])
Ay ([0.2103, 0.3109], [0.4050, 0.5613)) ([0.1849, 0.3121], [0.5031, 0.6118])

FI8 1. A IIFHG,, , HE LA RIEMPE D,
L3R 5 I 6.

FIB 2. WHBIRE. 4 p= 0.5, %A
DX [i) BB R SR A D IR AERE 1

0.3084
0.2329
0.2677
0.2954

0.2602
0.5530
0.1513
0.1868

0.2122
0.2043
0.2338
0.2052

0.3111
0.1933
0.2282
0.3157

0.3641
0.1678
0.1910
0.2312

AR, nI AT
1.0000 0.4705
0.7552 1.0000
0.8680 0.2736
0.9578 0.3378

0.9076
0.8738
1.0000
0.8777

0.9854
0.6123
0.7228
1.0000

1.0000
0.4609
0.5246

0.6350
(30)
BT IR RERE 1, P45 s PR

w = [0.2515, 0.1054, 0.2591, 0.2261, 0.1579]"
(31)

IR 3. i XA EA B AL T R AT =
{a, o, a3, a4, a5}, Hh oy = ([1,1],[0,0]) (I =
1,2,3,4,5).

S 4. WIRET R A (G = 1,2,3,4)
FIEAL T 2 AT [WEE &I, AT 1 d(A, AT) =
0.4461, d(A,, AT) = 0.5307, d(Az, AT) = 0.3873,
d(Ay, AT) = 0.6588.

T 5. K d(Ay, AT) > d(Ay, AT) >
(AL, A*) > d(Ag, A*), WFTHT7 RHEFE ly Ag >
Ay - Ay = Ay, AETTEN As.

X1, SR SCHR [40] I8 se R s E%, T7 4k
}?jﬂ Az = Ay = Ay - A4, BIETEN As. Zh B
B T AR SO R R SR VR AR B R e AT

4 ZEig

ARSCESEGIN T DR EL AR 1) 58 SO 5
J, R T HETRG 1 158 v 3010 2 1 R el k35

JEANHE T DCTA) EL SRR AR 1) g STV, A R i
P T R PR — 5 AT AR A I DX TR ELE AR 2 s
PR ) LA e PEASC R 5 4 R 0 ) DX ) L BE A 22
Jr M R SR L. G R AN S AT R Bt N B i
FE IR T A SCHR B PR SAT TR A e R Al A7
P
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