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Multiple attribute group decision making with interval two-tuple
linguistic information based on the amount of information convert
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Abstract: A group decision model is builded for multiple attribute group decision making problems with interval two-tuple
linguistic information with the shortcomings of traditional binary semantic distance interval calculation formula based on
discrete interval parameter tuple linguistic distance formula. The model is designed with the maximum entropy and the
positive ideal solution in order to deal with the problem that the attribute weights and expert weights are unknown, and a
method is proposed to solve the multiple attribute group decision making with interval two-tuple linguistic information. The
example shows that the proposed method can more precisely deal with the interval two-tuple linguistic information and avoid

information distortion and loss based on the previous method of traditional binary semantic distance interval calculation

formula.
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45 B 2 HE P AT 5 S B A L.
1 BRI
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AR IS 1 ORISR AR M IE 555 1
ar NFF S HBAHE, o € [-0.5,0.5), RV 4R 5
sk IR ZE.

EXAR His, e S —MEF R, WA 1
“onils OB AT LI I e K 6 34, B

6:8— S x[-05,0.5], (1)

0(s;) = (s4,0),s; € S. 2)

EX 2P FHSEHB e [0, T) MiEFIFMESE

SR T IEMR B EE, T + L AES VN R S ot
I EL, W BT DU e A R —IeiE UE B, B

A:[0,T] = S x [~0.5,0.5]; 3)
A(B) = { Sk, k =round(S); A
ar =B —k, ay, € [-0.5,0.5].

Horp: round A VY8 B NHUBER T ou W TS5 R A,
LRV 45 IR s, B 22

E X3 FF (sg, ) AN 0B XL Ho sy,
NS HFEEANICE, g € [—0.5,0.5]. WAFAE— K
B AT AT O Y (R BUE B, B

A7 S x [-0.5,0.5] — [0,T],
A s, on) =k +ap = f. (6)

XA B (sp,, )~ (55, an) A2 I0HE X
51, 54,5k € ST, oy, € [0.5,0.5), H (s;,04) <
(5K, g )y WK (s1, an) = (s, ), (B, )] A — X
] oot X, Hope<ORRFMAE B (spap) D T
(5K, Qg)-

EXS W TAEE A = J0H8 X [(sg, o),
(5k, )]s FEAR B Ak Z 15 DL R, FR A[(A™ (s,
a) + A5k, an)) /2] A DX TR G E SR,

EX6 X TAEE X = JeilE X (s, ap),
(5K, ax)], 115 B Amd Z M1 00T, B A[(A™ (5%,
ay) — A7 (sy,, ay,)) /2] A DRIE] Tl AR,

2 X —oniE XS E BB

XTI ool X2 R bR ik d R D, X =
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AlA™ (5 0) — A (550 00))/2) = B + 1. 1) 0T 3L, SRR R P AR AR 73 A B 7

AL, HTR R AR R A3 2K TR
SCIEVEAR, wr AHE S BB (1 DX TR) — 501 SO PR,
N ERI RGN IR P

[(Skv ak) (§k7 dk)] =

hiy = A(A™ (sp, o) + A7 (5, ) /2], ©

Tij = A[(A™ (Skaak) - A" 1(§ka9k))/2]-

gr b, e 3. O

PER2 R PR e S S I — oG
T S 2t [ IS A5 X T) — v U B SRR S
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il o€ 1k, Jir DA S ASE 8 1 AN B PR AN o S B 2. AR
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max H = — ZZwé ln(w;-);
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j=1
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X XA Z Gl 2 Fabn B oSk ) L, J8 (AR
TG IN REAR [X [A) G PR 25 /e AT, R
TH 5 B P AN B PR AN . AR e R B L,
(1) e P AR T A ARG EURI K, A SR T 6 P A6
IR A AT AT A TR . ARBONT H B bR £l 53 ) i3k
ATIAAL, TN g M g, py + po = 1, W) AR
A DUEEAL A G B E bR ) e /MK ) R
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n
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PREREL) AT 584, — MR BE A p = po =0.5.
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33 ERWNEHHRE

H1 55 3.2 715 3K H I 255 S AN L, A SR B
B oL, R R N T B MR A L
12 A

hl(w) = A[ZwéA‘l(hij)},

j=1
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r(w) = A > wtaiel)),

j=1
i=1.2, e m, L =12, k. (12)

EX8 Bhw) = fglagxk{hl (W)}, W h(w)y =
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B UAZ R 1) 1, B % I R AR 7 .

EXY W)y = s () Wr), =
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T TR LA YRR g I PR S A I
RET RN PAR IE BAR T R AR R AL, 13 3
IRCEE. 25 1Pk & 4 th ) e P S A% IE B AR T %
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=
min |h(w)y. — bl (w)] + max [h(w)y — hl(w)]

)s — W)+ Emax [h(w) s — W @)
H AN YORE S B T S AR IE FEALT S8 P
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BB BEE RN B MR T A S, TR RS
JEERCE Wb e, T RINGR G BRI
ARLbs)
kK n kK n
H; = ZZwlwéh%, R; = Z Zwlwérgj,
=1 j—1 =1 j—1
i= 1,2, m, j= 1,2, 0, 1= 1,2, k. (16)
Rk ARV E e A DX TR) 0 S, JFA X (A
I SCHEFR 50 U5 SIS HEAT FLER A
4 BB
o U e A B BT 2 FE S S I Y,
bR AR e ) 5 A B RE 7 1 B LAHERE A1
OB MR, SCHEAE Tk B E AL S B T ADE e
T (AR, AT ELA B 2R F B0 RE ) 1P TR
. D, b ek B B 5 G RE 77 12 B iR
WS Ve 5 SN I 3 ) [ S R E ORI 8000 H R 2
K FE K B B BFTRE T VAL 73 0 BUFTASE L BB 5 S
FELQPBT BN L BUB SO BET I 1 57 I W 3
AN B 25X 3 F Q0BT RE ) U5 1 K& K (pr, p2, ps) M
LKA, X LR EAENK A, B,C, D, E
FAE R BEATVANY. VPR, 3467 B K s
S AN S AP FE AR R 7 b B 1 = 0l LV
=R Hr

[(54,0), (s5,0)] [(55,0),(s6,0)] [(s2,0),(s3,0)]
[(53,0), (54,0)] [(54,0), (55,0)] [(55,0), (s6,0)]
P2 [(s2,0), (s3,0)] [(s4,0), (s5,0)] [(s2,0), (s2,0)]=
[(53,0), (s4,0)] [(s3,0),(s3,0)] [(s3,0), (s4,0)]
|[(54,0), (s5,0)] [(s5,0), (s6,0)] [(55,0), (s5,0)]
[(55,0), (s6,0)] [(s3,0), (s3,0)]
[(56,0), (s6,0)] [(s5,0), (s6,0)]
— [(53,0), (54,0)] [(52,0),(s3,0)] |
[(54,0), (s5,0)] [(54,0), (s4,0)]
[(s5,0), (s6,0)] [(56,0), (s6,0)] |
[(s3,0), (s4,0)] [(56,0), (s6,0)] [(s3,0), (s4,0)]
[(52,0), (s3,0)] [(55,0),(55,0)] [(56,0), (56,0)]
P2:\[(51,0), (s2,0)] [(s3,0), (54,0)] [(s2,0), (s3,0)]—
[(53,0), (s3,0)] [(52,0), (s3,0)] [(53,0), (s3,0)]
[(53,0), (s4,0)] [(s5,0),(s5,0)] [(s5,0), (s6,0)]
[(54,0), (s5,0)] [(s2,0), (s2,0)]
[(55,0), (s6,0)] [(s6,0), (s6,0)]
— [(53,0), (54,0)] [(s3,0),(s3,0)] |
[(54,0), (54,0)] [(54,0), (s5,0)]
[(s5,0), (s5,0)] [(s5,0), (s6,0)]

[(s2,0), (s3,0)] [(s5,0),(s6,0)] [(s2,0),(s3,0)]
[(53,0), (s3,0)] [(53,0), (54,0)] [(56,0), (s6,0)]
P%:[(s3,0), (54,0)] [(54,0), (s4,0)] [(52,0), (s3,0)]—

[(52,0), (s3,0)] [(53,0), (54,0)] [(s3,0), (54,0)]
|[(54,0), (s5,0)] [(s6,0), (s6,0)] [(s5,0), (s6,0)]

[(s3,0), (s3,0)] [(s3,0), (s4,0)]

[(s5,0), (s6,0)] [(s6,0), (s6,0)]

< [(52,0),(s3,0)] [(s2,0), (s2,0)]

[(54,0), (s4,0)] [(s3,0), (54,0)]

[(s6,0), (s6,0)] [(s5,0), (s6,0)]

Step 1: R RCRE 42 10 5 SO X ) — 68 X iF
o1 BT i Rk g

h}j :
(s570.5) (s6,—0.5) (s3,—0.5) (s6,—0.5) (s3,0)
(84,—0.5) (s5,-0.5) (s6,—0.5) (s6,0) (s6,—0.5)
(s3,70.5) (s5,0.5) (s2,0) (s4,-0.5) (s3,—0.5)],
(s4,70.5)  (s3,0) (s4,-0.5) (s5,—0.5) (s4,0)
_(85,—0.5) (s6,—0.5)  (s5,0) (s6,—0.5) (s6,0) |
h?j :
(s4,70.5)  (s6,0) (s4,—0.5) (s5,~0.5) (s2,0)
(s3,—0.5)  (s5,0) (s6,0) (s6,~0.5) (s6,0)
(s2,70.5) (s4,—0.5) (s3,—0.5) (s4,-0.5) (s3,0) |,
(s3,0) (s3,—0.5) (s3,0) (s4,0) (s5,-0.5)
_(84,—0.5) (s5,0) (s6,70.5) (s5,0) (36,—0.5)_
h?j :

(s3,-0.5) (s6,—0.5) (s3,—0.5) (s3,0) (s4,—0.5)
(s3,0) (s4,-0.5) (s6,0) (s6,—0.5) (s6,0)
(s4,70.5)  (84,0) (s3,-0.5) (s3,~0.5) (s2,0)
(s3,—0.5) (54,—0.5) (84,—0.5) (54,0) (s4,—0.5)
_(35,—0.5) (s6,0) (s6,—0.5) (s6,0) (36,—0.5)_

S ER T ]
(s1,-0.5) (s1,70.5) (s1,—0.5) (s1,—0.5) (s0,0)
(s1,-0.5) (s1,-0.5) (s1,—0.5) (s0,0) (s1,—0.5)
(s1,70.5) (s0,0.5) (s0,0) (s0,0.5) (s0,0.5)],
(s1,-0.5)  (80,0) (s1,-0.5) (s1,—0.5) (s0,0)
(51,70.5) (51,70.5)  (s0,0) (s1,-0.5)  (s0,0) |
(s1,-0.5)  (s0,0) (s1,-0.5) (s1,-0.5) (s0,0)
(s1,-0.5)  (s0,0) (s0,0)  (s1,70.5) (s0,0)
(s1,-0.5) (s1,-0.5) (s1,—0.5) (s1,-0.5) (s0,0) |,
(s0,0)  (s1,70.5) (s0,0) (s0,0) (s1,-0.5)
(s1,-0.5)  (s0,0) (s1,-0.5) (s0,0) (51,4).5)_




K

408 E 1 5 * * %030 %
rd p! =0.892417, p* = 0.842575, p> = 0.547808;
[(51,-0.5) (s1,-0.5) (51,-0.5) (50,0) (s1,-0.5) B USRS R JE R S AR R BART R R M

(50,0)  (51,0.5) (50,0) (s1,-0.5) (s0,0) PALIYSSUES -0

(51,-0.5)  (s0,0) (51,-0.5) (51,—0.5) (s0,0) ¥t = 0.723587, 92 = 0.621 897, ¥° = 0.802623;
(51,70.5) (s1,70.5) (s1,-0.5) (50,0) (s1,70.5) THEES LA RRE TAE
(51,-0.5)  (50,0)  (51,-0.5) (s0,0) (51,-0.5)] W' =0.3639, w? = 0.3203, w° = 0.306 8.

Step2: T30 LXK HEGX T 0k X
RO g5 S BNz BB, A G = 0.3, AT
Lingo FRATRF P S8 ) a1k (A E dE AT 3K, A7
wi = (0.0925,0.1178,0.4890,0.144 7,0.156 0),

2 — (0.1187,0.116 4, 0.4510,0.161 2,0.1527),
3 —=(0.1122,0.1178,0.4510,0.161 2,0.157 8).

Step 3: I L (11) F1 (12) 4£45 77 IS8 B 0%

AR, A

wj
Wy

(s4,—0.4495)] (54, —0.27685)
(s5,0.269 55) (s5,0.38755)
A (w) =| (s3,—0.3642)|, h*(w) = |(s3, —0.26475) |,
(s4,—0.3362) (s3,0.33205)
(s5,0.241) (s5,0.1238),
[ (53,0.0018) | [ (50,0.422) |
(s5,0.2883) (s0,0.427 65)
h(w) =| (s3,—0.29) |, r'(w) =] (s0,0.2555) |,
(s5,0.4684) (50,0.3631)
(s6, —0.4727) (50,0.1775
[ (50,0.36545) | [ (50,0.4194) |
(s0,0.13995) (0,0.1395)
r(w) =| (s0,0.42365) |, 7°*(w) =| (s0,0.3622) |.
(s0,0.134 55) (0,0.4194)
(0,0.3612) (s0,0.3605)

Step 4: Hffi 5 S A0 AZ 1F BEAR U7 R4 1 F BEAR Y
[ (54, -0.27685) |
(s5,0.387 55)
(s3,-0.26475) | ,
(s4,-0.3362)
(s6,—0.4727)

(s0,0.422)
(s0,0.427 65)
(s0,0.42365)
(s0,0.4194)

(s0,0.3612)
Step5: ZB 1N 25 IR PR 5 A% 1E B AL
UE IR EPA Y SR XA

r(w)+

Step: 5 Ye e # BTN N 35324 0 B0,
B S e A P I BUE, SRS 07 R0 55
B R R, F

(s4,-0.012) [ (54,0.16905) |
(s5,0.04235) (s5,—0.02315)
H'(w)=|(s3,—0.09715) |, H*(w)=|(s3, —0.27665) |,
(s4,—0.41015) (s3,0.13715)
| (55,0.19005) | (s5,—0.10675),
[ (53,0.30185) | [ (50,0.4592) |
(s5,—0.1446) (s0,0.420 95)
H?(w)=|(s3,—0.03005) |, R'(w)=|(s0,0.30885) |,
(s3,0.427 95) (50,0.35015)
(s5,0.5372) (s0,0.26775)
[ (50,0.36365) | [ (s0,0.40445) |
(s0,0.190 35) (s0,0.2048)
R?*(w) =| (s0,0.476 15) |, R*(w) =| (s0,0.36535) |.
(s0,0.126 35) (s0,0.404 45)
(s0,0.298 45) (50,0.295 2)

Step 7: A 2K (16) 13 B P & 0 & 7 KM LR
VAT, I3k X JR) 68 S
Hy = [(s3,0.426 171), (s4,0.248047)],
[(s5,—0.315274), (s5,0.242123)],
[(52,0.483489), (s3,0.245 823)],
[(53,0.0947), (s4,—0.31259)],
(55, —0.087 462), (s5,0.485101)]

TTEENHETF N X5 > Xo > X1 > X4 > X3. M
BLFV A E, B 5 M EK A LB &M iR
A, 55 3N 5K A BB R ) R I .

5 4 @

ST 0T e A E R SR TR AR SR 58 A R A
T8, S th T — P RENS S (e JE 4 R0 2 R S f X 1]
TR SRR B AR, 18 FH B B A 2 RENS T R G
B AN AL AR, LUy 5 Jed M i 22
/MBS bR B AR IR, 5 J YA A
T A8 R IR 2R B0 S PR BT, RE T AR 45 7 AP
B Ji A 3 SAG SRR T B O i O, HAE
SR AT ERVETE. TR RS 38 B Uk, 15 B4

Hy =
Hy =
Hy =
Hs =
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