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max{0,len(¥;) + len(%,;) - max(B; - a;,0)} =0
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', 07,07, 0% M85 B el ef), e3 Fle; 89
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m
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NG GER TR F R M PR R
P - T B AR A S A AR )
By BT, A BEAESEAIMEL TILA
HOFHRE AT, B et T TS %
AT, HAHET 6 MAERMIR(EH) . B8
I (uy) EAESTE (up) LARAE IR (us) , XK
SEFIHHREE A (wg) . T FRE T (us) G HE TS
(ug). SRIT HBEAMERE I, X &Mk A b
it 6 T b FI HIE 5 PR

S = sy =MWE, s, =1BE s s,=3%,

s = M, s = —M,s; = FlF,

§y = ff?,53 = ?Eﬁ%,h = ’F&ﬁ}
ATV, BT ET R, HMPRET ST
BN x,(j = 1,2,-,5). BB IREAES
FEPR TR E AR 1 R,

®1 BEERFREEA

Table 1 Linguistic decision matrix A
X9 X2 X3 X4 X
u 53 4 53 sS4 52
1) $ 53 $4 % 54
| w s_1 so 52 54 84
uy $4 82 5 $2 s3
us 52 54 sS4 sy S0
Ug §4 81 So 83 82

BRE TR ER R A

H=1{0.18 < w; <0.22, 0.11 < w, <0.20,
0.15< w3 <0.19,0.10 £ wy < 0. 14,
0.16 < ws < 0.25, 0.20 < w¢ < 0.23}
iR EE X 5 MEEN (= 1,2,-,5) B
aFE 5T A Ja
V] = S2,Up = S2,V3 = 83,V4 = S4,VU5 = 83
FSCHP 28 B0 T RN S R AT HER
BALRIT.
HRETEMMARER, FIMABR(M2)
AT BRI R (R 6 = 67 = 1, =
1,2,-++,5)

min J = Zs;(ef +e;)
i
s.t. 3wy + wy — wy + 4wy + 2ws +dwg -2~ ef +ef =0
4wy + 2wy + 2wy + dws + wg-2~e3 +e3 =0
3wy + 4wy + 2w + wy +4ws-3-e3 +e3 =0
by + 2wy + 4wy + 2wy +3wg -4 -ef +eg =0
2wy + 4wy + dws + 3wy +2wg ~3 - e +e5 =0
el 20,ef 20,5 =1,2,,5
ej*ej” =0, =1,2,-,5
0.18 < w; £0.22,0.11 <« w; < 0.20
0.15 < w3 < 0.19, 0.10 < wy < 0.14
0.16 < ws < 0.25, 0.20 < wg < 0.23
Wy + Wy + Wy 4+ wy + w5 = 1
f IR, SRR A E M B N
w = (0.22,0.11,0.19,0.10,0.16,0.22)"
H
ei =0.18,ef = 0,e5 = 0.16,e; =0,e3 =0,
e5 = 0.78,ef =0,ef = 1.28,ed =0,e5 = 0.2
RERIFAR(15) REFE 5 = 1,2,,5) K%
BRMHE zi(w)(j = 1,2,+,5)
z2(w) = 5318, 22(w) = s2.16,23(w) = s2.:m,
z2(w) = sapizs(w) = sy
FHRIE 2 (w)(j = 1,2, 5) HN TR x(j = 1,
2,-,5) #HITHEF
X4 > X5 > X3 > X1 > X2
Rk, BEREANR .
HRAGIHERG, BAEE ATERRR T
R R 2 R
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Table 2 Linguistic decision matrix A

X X2 X3 X4

]

A [Szy 33] [831 34] 33, 54] [Sz' 83]

iy [30q SIJ [309 -92] [Szy 84] $1s 33] [53, 34}

uy [S_n 30] [So, 81] [Slv S;] $3, 34] [Szy 54]

’ Sz] [Sov Sl]

841 [Sz’ 33]

us [sys s2) | [s3a sal | 3, s6] | [s

[ 3
[ 1
-1 [ 3
14 [sae 84 | [s20 s3] | sy, s0] | [s2s 541 | L2y s3]
[ 0
[

Ug [33, 34] [8\» S:] [So‘ S\] LET)

I BRIEREH NS 5 PUREAN %, = 1,2,-+,5)
P DR BT 23 3 A
T o= [sa,s3], % = (51,830, = [s2, 53]

Ty = [33»34],7)5 = [32,84]
MU F B AR B3 B, LA (M) e F
FIEARELRIE A (R o = 01, = 03 = 8 = 1,
j=12,-.5)
5
min J = Z[(efr} +ei;) + (e3j + e3)]
s.t. .
2w ~ w3 + 2w, + ws +3wg—2-e€f) +e =0
3w + wy + 4wy +2ws +dwg -3~ ey +e3 =0
3w, + 2wy +3ws + wg— 1 ~ey +ep =0
4wy + 2wy + w3 + dwy + dws + 2wg - 3 -
ep+ep=0
2wy - 2wy + w3 + wy +3ws —2—e3+ep =0
3w, + dwy + 3wz + 2wy + dws + wg — 3 -
e +ep =0
3w, + wy + wy + 2wy +3wg -3 -ejp+ey =0
4w + 3wy + 4wy + 4wy + 2ws + dwg — 4 -
ey +en =0
2wy + 3wy + 2wy + 2w + 2wg —~2 - efs+ e = 0
3wy + 4wy + 4wy + 3w, + ws + 3w -4 -

e§§+e§”5=0

erj 20,311 =0,j = 1,2,--+,5

e3; 2 0,e3 20, = 1,2,-+,5

efey; = 0,edey; = 0,5 = 1,2,-,5
0.18 < w; £0.22,0.11 < wy < 0.20

=
0.15 < w3 <0.19,0.10 < wq < 0.14
0.16 < ws <£0.25,0.20 < wg < 0.23
Wi+ Wy + w3y + wy + ws = 1

RULEER, SRAG B IR R IR N

w = (0.22,0.11,0.15,0.13,0.16,0.23)T

H
el = 0, ef; =0.6,ed =0, ey = 0.47
eh = 0.63, e = 0,¢ef, = 0, en = 0.26
el =0, e = 0.58,e3; = 0, e3 = 0.32
et = 0, efs = 0.83,e3 = 0, e3, = 0.43

efs =0, es = 0.21,e35 = 0, e = 1.06
FAXO8) KIGFE 5, = 1,2,-,5) MR
M % (w)(f = 1,2,+,5)

(w) = [s1.40,52.5), 22(w) = [s1.635 5],

%(w) = [s1a,50.6],24(w) = [s2.07,83.57],

%5(w) =[s1.795 2.4
BHER () M 5(w)(G = 1,2,+-,5) #HFTHF L
B, MErTREE A

P =
0.5 04018 0.4644

05982 0.5 0570

0.53556 04430 0.5

0.8577 0.729 0.883 0.5 0680

0.6/54 0596 06307 0320 0.5
A2 (20) RIGEAMAWTHERE P BHERF I &

o = (0.166 7,0.190 1,0.177 0,0.256 8,

0.209 4)T
FFA w, (i = 1,2,,5) W 5(w)(j = 1,2,--,5)
FepEIT T HES, 18

3(w) > 5(w) > H(w) > H(w) > % (w)
RIS HE (G = 1,2,-,5) #HTHF, 18

Xg > X5 > X3 > X1 > X2

B, SEFEEAN x4

0.1423
0.2271
0.1917

0346
0.40 4
0.39 3
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X F RHEUE S ERRARHERE T RXPM
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Goal programming models for multiple attribute decision making under
linguistic setting

XU Ze-shui

1. College of Economics and Management, Tsinghua University, Beijing 100084, China;
2. Institute of Sciences, PLA University of Science and Technology, Nanjing 210007, China

Abstract; In this paper, we study the multiple attribute decision making problems, in which the information about
attribute weights is partly known and the attribute values take the form of linguistic variables or uncertain linguistic
variables, and the decision maker has preferences on alternatives. We introduce the operation laws of linguistic vari-
ables and uncertain linguistic variables and a formula of possibility degree for the comparison between uncertain lin-
guistic variables, and then define the concept of deviation degree between linguistic variables. We establish two goal
programming models based on the concept of deviation degree under the situations where the attribute values are lin-
guistic variables and uncertain linguistic variables respectively. By solving these two models, the attribute weights
can be obtained. After that, when the attribute values are linguistic variables, we utilize the linguistic weighted av-
eraging (LWA) operator to aggregate the given linguistic decision information, and then rank the altematives and
select the most desirable one(s); when the attribute values are uncertain linguistic variables, we utilize the uncer-
tain linguistic weighted averaging (ULWA) operator to aggregate the given uncertain linguistic decision information
and utilize the formula of possibility degree to construct a possibility degree matrix (or called complementary judge-
ment matrix), and then utilize the priority formula of complementary judgement matrix to rank the altematives and to
select the most desirable one(s). Finally, an illustrative example is also given.

Key words: multiple attribute decision making under linguistic setting; linguistic variable; uncertain linguistic

variable; possibility degree; aggregation
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