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Dynamic grey incidence group decision making methodology based on interval
two-tuple linguistic information processing and application

LIU Yong', Jeffrey Forrest"?, LIU Si-feng'
(1. College of Economics and Management , Nanjing University of Aeronautics and Astronautics, Nanjing

211106, China; 2. Mathematics Department , Slippery Rock University of Pennsylvania , Pennsylvania 16057 , USA)

Abstract; With respect to the problem that index value is ofter given in the form of interval linguistic as-
sessment information in the dynamic multiple attribute group decision making, a novel dynamic grey incidence
group decision making methodology based on interval two-tuple linguistic information is proposed. Firstly, the
algorithms and properties of the interval two-tuple linguistic information are used to aggregate the information
evaluation matrix. Secondly. the positive and negative ideal schemes for each time period are designed in order
to deal with the problem that the expert weights and time weights are known, while index weights are un-
known, so that the multi-objective programming model with the minimum deviation of the grey incidence degree
between each scheme and the positive ideal scheme for each stage is built to determine the index weights. Third-
ly, the grey incidence each stage degree with interval two-tuple linguistic information between each scheme and
the positive and negative ideal scheme for each stage is calculated to establish the optimization model of the opti-
mal membership degree for scheme, so that the expressions form of the optimal membership degree for scheme
is determined to solve the optimal membership degree for scheme. Finally, an example validates the feasibility
and effectiveness of the novel model. The results show that the proposed method can more precisely deal with
the language information and avoid information distortion and loss based on the previous method of processing
the language.
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= ([(s51+0.35),Cs5 5 —0.15) [ (555 — 0. 25) 4 (55 — 0. 15) ],
[(s,,0.40),(s;3,0.40)],[(s,» —0.1),(s5, —0.45)])

U, = ([(5,0.45),(s;» —0.15)7,[(5,,0.00),(s5, — 0. 400 7,
[Csys—0.25), (550 —0.25)],[(5550.00) (s, » — 0. 15)])
Ul = ([(5,+0.25) 4 (5550. 100 ][ (555 —0.15),(s5,0. 25) T,
[(55,0.00),(s,50.00) ][ (s5,0.10),(s,,0.10)])
U, = ([(5;,0.00),(sy» —0.257,[(s,,0.00),(s,,0.25) ],
[(s1,0.15),(s,,0.15) ][ (55, —0.40), (s, » —0.40)])
FIAF 15 516D, o113 3 A H A B 4% 7 E W IE L f
MG RE I T 5 % B B 09 1E B AR O7 8 It 2= de /ML
ﬂﬁ%ﬂ,h%%{f}?gﬁ/\iﬁ<24>Eﬁm?u1=mﬂﬁ,,JJ n=
(0.257 1,0.262 5,0. 254 2,0.226 3),
$B 3 hIERE n=(0.257 1,0. 262 5.0. 254 2,
0.226 3), F = (25) FI = (26) W] 15 4% 7 A £ I B IF
AR T 28 ORI R

iy = (o) s el 08177, (67,877 ) =
{0.623 1,0.766 7,0.665 3}

(7' = {6 ) (6,07 . (67,678 ) =
{0.793 3,0.458 4,0.609 9}

(vt = {671 ) s (e52.637) , (57 ,85°) ) =

{0.589 5,0.528 3,0.574 5}

[(5,,0.45),(s;» —0.05)]
[(5ys—0.45) (s, » —0.45) ]

[(s35—0.35 (s, » —0.00) ]
[(s3,—0.35),(s;,0.30)]

[(sy5—0.40),(s, 0. 25) ] [(s550.20),(s,,0.20)]
[(s150.15), (s, ,0.00) ] [(5,50.50),(s5,0.50)]
[(sy50.00), (s, ,0.00)] [(s550.50), (s, ,0.50)]

[(sy,—0.15),(s,,0.5)] [(sps—0.1),(s5, —0.45) ]
[(s5150.50) (s, 0. 00) ] [(sy s —0.40) (s, 50.00) ]
[(5,50.40),(s5,0.40)] [(s3,0.10),(s,,0.10)]

[(s55—0.25),(s555,—0.25)] [(s5,—0.15),(s,, —0.4)]

[(s55—0.10),(s5,0.30)] [(s5,0.00), (s, » —0.15)]
[(5,,0.50),(s;,0.10)] [(sy5,—0.40),(s5;» —0.40)]
[(5,,0.15),(s,,0.15)] [(s3» —0.25),(sy,0.40)]
[(s;50.40), (s ,0.40) ] [(5,0.10), (s, ,0.10) ]

[(50—0.25),(s5»—0.25] [(55,—0.35) (s> —0.35)]
[(s5,0.00), (s, ,0.00)] [(s55,0.15),(s; 5 —0.25)]

(7" = {8 (e 8 (e ,8°)) =
{0.876 4,0.677 6,0.673 8}

{yi'h = {00 (e2.87) . (e .81 ) =
{0.666 5,0.477 6,0.485 4}

(7" = {20 (67,8, 2 (67,857 ) =
{0.714 6,0.763 8,0.866 8}

{yi*h = {01, .80, (e 670 ) =
{0.583 5,0.431 6,0.510 8}

(') =G o). (67,007, (e, ) =
{0.832 4,0.751 9,0. 843 4}

{ri') = {60l (2,87, (.60 ) =

{1.000 0,0. 935 7,0. 909 8}
O B o T o D I € B
{0.528 9,0.525 9,0.548 7}

B4 KN EBEAALE Jy w= (0. 200 0,0. 350 0,
0. 450 00) , AL 4f5 IIr 3K 19 25 By B 9 K 6, G 36 B, A X (19)
A E) A& WO X R R SR Bl dy =0.563 7,d, =
0.413 2,d,=0.282 3,d, =0.272 6,d; =0.784 3, WL
PREAE X I X RHATHE P AT AR d >d >d > d >d
FIAN 7 T B X G, X 8 a R AL T £
R EMN.
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