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Abstract— In this paper, we present a new Similarity to Ideal Solution) method for handling
method to handle fuzzy multiple attributes the MADM problems. In the TOPSIS method, the
group decision-making problems. First, we best alternative has the shortest distance from the
construct fuzzy importance matrices for positive ideal solution and the farthest from the
decision-makers with respect to attributes and negative ideal solution, respectively. In recent
construct fuzzy evaluating matrices for years, some authors used the fuzzy set theory [21]
decision-makers with respect to attributes of to handle fuzzy decision making problems [1], [6],
the alternatives. Then, based on the fuzzy[12], [13] and fuzzy multiple attributes group
importance matrices and the fuzzy evaluating decision-making problems [3], [5], [7], [9], [14],
matrices, we can get fuzzy rating matrices for [16], [17], [19]. Fuzzy multiple attributes group
decision-makers  with respect to the decision-making is a flexible and useful method
alternatives. Then, we defuzzify the to handle decision-making problems. In [2], Chen
trapezoidal fuzzy numbers in the fuzzy rating presented a method to extend the TOPSIS method
matrices to get the rating matrices for the for group decision-making under a fuzzy
decision-makers. Then, we construct fuzzy environment. In [11], Li presented a compromise
preference matrices for the decision-makers ratio methodology (CRM) for fuzzy multiple
with respect to the alternatives. Then, we attributes group decision-making. In [18], Wang
calculate the average rating of each decision-and Lee presented a method to generalizing
maker with respect to the alternatives. Then, TOPSIS for fuzzy multiple-criteria group
we sort these average ratings in a descendingdecision-making. In [15], Rao et al. presented a
sequence and assign them different scoresnovel combinatorial algorithm for the problems
Then, we calculate the summation values ofof fuzzy grey multi-attribute group decision-
the scores of the alternatives with respect to making. In [20], Wu and Chen presented the
each decision-maker, respectively. The larger maximizing deviation method for group multiple
the summation values of the scores, the betterattributes decision-making under a linguistic
the choice of the alternative. The proposed environment.
method is simpler than the methods presented In this paper, we present a new method to
in [2] and [11]. It provides us with a useful way handle fuzzy multiple attributes group decision-
to handle fuzzy multiple attributes group making problems. First, we construct fuzzy
decision-making problems. importance matrices for decision-makers with
respect to attributes and construct fuzzy
Keywords— Fuzzy Multiple Attributes Group evaluating matrices for decision-makers with

Decision-Making, Linguistic Variables, respect to attributes of the alternatives. Then,
Preference  Matrix, Trapezoidal Fuzzy based on the fuzzy importance matrices and the
Numbers. fuzzy evaluating matrices, we can get fuzzy
rating matrices for decision-makers with respect
1. INTRODUCTION to alternatives. Then, we defuzzify the trapezoidal

fuzzy numbers in the fuzzy rating matrices to get

Multiple attributes decision making (MADM) the rating matrices for the decision-makers. Then,
is a process to select better alternatives froeta W€ construct fuzzy preference matrices for the
of alternatives by using a set of attributes. i c&lecision-makers with respect to the alternatives.
assist decision makers to make their decisions.TRen, we calculate the average rating of each
[8], Hwang and Yoon presented the techniqué§cision-maker with respect to the alternatives.
for the TOPSIS (The Order Preference bjhen, we sort these average ratings in a
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descending sequence and assign them differ@¥ z < z, < z, < z,. The defuzzified value of the
scores. Then, we calculate the summation valuggnezoidal fuzzy numberZ is equal to
of the scores of the alternatives with respect £+ 2,+2,+2

each decision-maker, respectively. The larger t A ey 4)
summation value of the scores, the better the
choice of the alternative. The proposed method,is
simpler than the methods presented in [2] a A New METHOD FOR Fuzzy
[11]. It provides us with a useful way to handle MULTIPLE ATTRIBUTES GROUP
the fuzzy multiple attributes group decision- DECISION-M AKING

making problems.

In the section, we present a new method to
2. ARITHMETIC  OPERATIONS AND handle fuzzy multiple attributes group decision-

DEFUZZIEING OPERATIONS OF making problems. Assume that there ame

TRAPEZOIDAL FuzzY NUMBERS alternativesx,, X,, ---, and x, and assume
that each alternative has m

In this section, we briefly review someattributesf,, f,, ---, andf,. Assume that there
arithmetic operations between trapezoidal fuzzyfep decision-maker®,, D,, -, and D,.
numbers form [10] and briefly review the
defuzzifing operations of trapezoidal fuzzyA‘
numbers from [4]. A fuzzy number is a fuzzy setecision-makebD, is represented by a trapezoidal

[21] which is both convex and normal. Fig. ~k ~k _( k ok )
shows a  trapezoidal  fuzzy numbe}ruzzy number#’ , where W' =(af, 4", 4", 4.

\T\fz(a'ik,,B,k,Vf,dlk),whereOSGfs,&fs%sék. 1<i<m andl<k< p, as shown in Fig. 1.

ssume that the weight of the attribdiby the

k

Definition 2.1 [10]: Let Z=(z,2,,2,2,) 1 4 W
and h =(h, h,, h,, h, ) be two trapezoidal fuzzy
numbers, where 0<z<z<z<z and
O<h <sh,<h;<h,. The addition operation
between Z and h is defined by
Z0h=(z+h,z+h, z+h, 7, +h,). w °

Definition 2.2 [10]: Let Z=(z, z,, z;, Z,)
and h = (h, hy,, hy, hy) be two trapezoidal
fuzzy numbers, wherdd<z <z,<z,<z, and Assume that the fuzzy evaluating value of the
O<h<h<hx<h. The multiplication operation attribute f; of the alternativex; given by the
between Z and h is defined by decision-makeb, is represented by a trapezoidal
ZO0h=(zxh,zxh, zxh, z,xh,). (2) fuzzy numberf,*, wheref " = (al, bl cl, d)),
l<ism 1<j<n andl< k £ p,as shown in
Fig. 2.

a _k ﬁ'k J/_k 5_k

Fig. 1. Trapezoidal fuzzy numbey"

Definition 2.3 [10]: Let Z=(z, z,, z;, 2,)
and h = (h, hy,hy,h,) be two trapezoidal
fuzzy numbers, wheréd<z <z,<z,<z, and fK
0<h <h,<h;<h,. The division operation 1 T

between Z and h is defined by

z0h=(2,2 5 %) ®) i
h'h'h by ;
Definition 2.4 [4]: LetZ=(z,z,,2,2,) be o : > U
a  trapezoidal fuzzy  number,  where ai'j‘ bi}‘ ci;‘ di}‘

Fig. 2. Trapezoidal fuzzy numbe?|ifjk
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Construct the fuzzy importance matklk for Step & Construct the fuzzy preference matrix
decision-makerD, with respect to attributes,T,(:(t';q)nxn for the decision-makeD, with

shown as follows: respect to the alternativex; , where
oo f, - f
~ ~ Sk~ ~ l<g<n, l<qg<n andl<k<p
— k — |k k k ! !
Wk - (VVl )1xm - Wl W2 Wm]’ (5) Xl X X o X
wherel<i<m andl<k < p . Sl 2l e
. ~ Xl tll t12 t13 T tln
Construct the fuzzy evaluating matr¥ for K sk 4k K
.. . . Xt 1 T3 - o
decision-makeb, with respect to attributé of T = (1 — Ktk 4k K
. ) k=(lgg)nn = Xa|tyy t3p tig o to [
the alternatives; ;shown as follows: P i : :
Xy X5 X X, _trI:l trI:Z trI:S ... trI:n_

Pl RS RS - T
~ - £l Fk  Fk . Fk =
Vo= ()= 2|2 2 70 Tl ©) = "9 ©)

9q k k'
Fo+Fy

fol £ FX, o f :
moome m wheret, denotes the preference rating from

wherel<is<sm, 1< j<n andlsks<p. % 10X

Step 1: Based on the fuzzy importanceg d

matrixW and the fuzzy evaluating matix we Step 4: Based on the preference matf
k y g Mg W obtained in Step 3, calculate the average rating

can get fuzzy rating matrix, for decision- e rjk for decision-makeD, with respect to

maker D, with respect to alternative,

alternativex;
> =k 2(& )Sgk )Sﬂk n
2, =(F)pn =|Fi F7 - Fn]' Zt'j‘q
A=l ofyoesogynaofpn - oekofy  rf= = (10)
D(@DV@D\T@D-~-DW§), (7) wherel<j<nandl<k<p.
wherel< j<n andl<ks p, F/ is a trapezoidal Stép 5: Sort the average rating values
fuzzy number denoting the fuzzy rating value foh s Tz, -~ and ry for each k in a

decision-makeD, with respect to alternativg, descending sequence, whetecks<p If .the
maximum average rating value of the sorting

Fl=(ul.nk, o%, A%), W denotes the weight of o g _
sequence is;", then letv; is assigned scores

the attributef, given by the decision-makey,

~ . with respect to the alternative (i.e., letvk=n) ,
fij" denotes the fuzzy evaluating value of the P ? ( ="

where 1< j<n and1<k<p ; if the second
maximum average rating value of the sorting
sequence is}, thenvy is assignedh-1 scores

attribute f; of alternativex; given by the
decision-makeD, wherel<i<m,1< j<n
andl< k < p.

Step 2: Based on Eq. (2), defuzzified eac
fuzzy numberlfjkin the fuzzy rating matrix into

r\4vith respect to the alternative(i.e., let v:-(= n-1)
wherel < j < n andl<sk< p; ...; ifthe
minimum average rating value of the sorting

k . -
F/ to construct the rating matri, for the sequence is,jk’ then V|]_< is assigned one score

decision-makeb hown as follows . . .
k S with respect to the alternative (i.e., let v'j‘ =

X o X

Z=(F9),. = F)il sz Ek 1) ,wherel< j<n and1<k < p.Assume that the
where PR " ranking score for the decision-makef with
ko ('u:f +,7:_< +,0}‘ +/1I?) - respect to the alternative; is v;, Wher§

I 4 ' 1< j<nandl<k< p Calculate the summation
1<j<n andl<k<p. vaIueVj of the scores of the alternatixg with
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respect to the decision-make®, D, ,

and D . respectively, shown as follows

5 k
V=DV,
k=1

wherels< j<n.The larger the value d¥; the

(11)
better the choice of the alternatixg where
l<j<n.

4. NUMERICAL EXAMPLE

In this section, we use an example to illustr

where

W= (0.7, 0.9, 0.9, 1.0)w; = (0.9, 1.0, 1.0, 1.0),
w; = (0.9, 1.0, 1.0, 1.0)w; = (0.9, 1.0, 1.0, 1.0),
W= (0.3,0.5, 0.5, 0.7)@% = (0.9, 1.0, 1.0, 1.0),
w: = (0.9, 1.0, 1.0, 1.0)#%% = (0.7, 0.9, 0.9, 1.0),
W = (0.9, 1.0, 1.0, 1.00%¢ = (0.5, 0.7, 0.7, 0.9),
W.=(0.5,0.7, 0.7, 0.9)W5= (0.9, 1.0, 1.0, 1.0),
ws=(0.7,0.9, 0.9, 1.0)w;= (0.9, 1.0, 1.0, 1.0),
W:=(0.5,0.7, 0.7, 0.9).

ate

the proposed method to handle fuzzy multiple

attributes group decision-making problems.

that there are three decision-mak&s D,
andD,; who want to choose the best food produ

TABLE 1

LINGUISTIC VARIABLES FOR REPRESENTING
Example 4.1 [11]: Assume that a company THE |MPORTANCE OF EACH ATTRIBUTE AND
wants to develop a hew food product and assume THEIR CORRESPONDING TRAPEZOIDAL
Fuzzy NUMBERS [11]

Fal

Linguistic Variables

Trapezoidal Fuzzy Numb

Gl

Assume that there are three alternative fgod

productsx, ,x, and x; and five attributes, i.e
colourful (denoted by, ), taste (denoted by ),
smell (denoted by;), profit (denoted by,) and

expiration Date (denoted Hy). Assume that the

three decision-makers use linguistic variab
“Very Low” (VL), “Low” (L), “Medium Low”
(ML), “Medium” (M), “Medium High” (MH),
“High” (H) and “Very High” (VH) as shown in

Very Low (VL) (0,0,0,0.2)
Low (L) (0,0.1,0.1, 0.3)
Medium Low (ML) (0.1,0.3,0.3,0.5)
Medium (M) (0.3,0.5,0.5,0.7)
Medium High (MH) (0.5,0.7,0.7,0.9)
High (H) (0.7,0.9,0.9, 1)
3 Very High (VH) (09,1,1,1)

les

TABLE 2
THE IMPORTANCE OF THE ATTRIBUTES GIVEN
BY THE DECISION-M AKERS [11]

Table 1 to describe the importance of eg
attribute. Assume that the importance of f
attributes given by the decision-makers is sh

I
Cchn

Decision-Makers

in Table 2. Assume that decision-makers use

linguistic variables “Very Poor” (VP), “Poor” (P)
“Medium Poor” (MP), “Fair" (F), “Medium

Good” (MG), “Good” (G) and “Very Good” (VG
shown in Table 3 for the ratings of ea

alternative with respect to each attribute. T

fuzzy evaluating values of the alternatives giv

he Attributes

wn D, D, Ds
the f, H VH MH
' f, VH | VH VH
zh fy VH H H

he f, VH VH VH
en . M | MH | MH
Tall

by the decision-makers with respect to differé

attributes are shown in Table 4. Based on Table 1,

Table 2 and Eq. (5), we can construct the fuzzyBased on Table 3,
importance matrice®, ,W,, andW, ,for the construct the fuzzy evaluating matric¥s,
decision-maker®, , D, andD,, respectively, \72 and\?sfor the decision-makei3, P,andD,,
respectively, shown as follows

shown as follows

h 6y f,
_ f1 f2 f3 f4 f5
Wsw W W W W,
R CR PR PR PR
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% X2 X3_ X, X X
n[f2 F2 o ofe 5 _[22 2 22
S Z,=|F2 F? EZ|,
_ f2 f_zl f_zz f_zs X X X
Yo = f5| £ 1 13 5 :[,;3 2 ,53]
f f 2 f 2 f 2 3 1 2 3
4 4 l42 l43 where
fs L fsi fsg fsg J =~1_
X X X Fi= (doiyo@odoaododotnd o)
f, f_lz jlg [1§ O (wowyowdoag o w%j
f f f f
.=t i% ig ig : = (((0.7, 0.9, 0.9, 1.0 (5, 7, 7, 9))0
|72 72 72 ((0.9, 1.0, 1.0, 1.0 (7, 9, 9, 10))O
72 3 fa ((0.9, 1.0, 1.0, 1.00 (3, 5, 5, 7))O
- e ((0.9, 1.0, 1.0, 1.00 (9, 10, 10, 10))J
where
i ((0.3, 0.5, 0.5, 0.70 (7, 9, 9, 10)))
fl=(57, 7 9fL=(7,9,9,10), ((0.7, 0.9, 0.9, 1.0 (0.9, 1.0, 1.0, 1.0
f1= (9,10, 10, 10)7L= (7,9, 9, 10), (0.9, 1.0, 1.0, 1.0 (0.9, 1.0, 1.0, 1.0
f5=(9, 10, 10, 10)f%= (5,7, 7, 9) 52'2’70'7552'57’ (5);17))11 05)
22— y by 0y 1 = . , . , . s . ,
1= (3.5, 5. 7).f5,= (9, 10, 10, 10), Fi= (ot ofodooe oo o)
7%= (7,9,9,10),f4= (9, 10, 10, 10), 0 (@oadoaloadtoad)
f1=(9, 10, 10, 10)f55= (7, 9, 9, 10), = (((0.7, 0.9, 0.9, 1.0Q (7, 9, 9, 10))O
f=(3,5,5, 7),f5=(9, 10, 10, 10), ((0.9, 1.0, 1.0, 1.0 (9, 10, 10, 10)\J
27,9, 9, 10),72= (7, 9, 9, 10), ((0.9, 1.0, 1.0, 1.0 (9, 10, 10, 10)\J
((0.9, 1.0, 1.0, 1.0 (9, 10, 10, 10)\J
=(7,9,9,10),15= (7,9, 9, 10), ((0.3, 0.5, 0.5, 0.7)] (9, 10, 10, 10))\J
=(5,7,7,9),f2= (9, 10, 10, 10), ((0.7,0.9, 0.9, 1.0 (0.9, 1.0, 1.0, 1.0
= (7,9, 9, 10)f =(7,9,9, 10), (0.9, 1.0, 1.0, 1.0 (0.9, 1.0, 1.0, 1.0}
= (9, 10, 10, 10),f2= (5,7, 7, 9) (0.3,0.5,05,0.7)
00 1,9), = (6.79, 9.80, 9.80, 12.70),
=(7,9,9,10),f;= (9,10, 10, 10), Fi= (@ofyomodyododyoadodyoadody)

= (9, 10, 10, 10)f2=(3, 5, 5, 7),
—(5 7,7,9),f2=(7, 9, 9, 10),

U PR I U S Sl Bteal Bren sl BNl S BPeul Bl Sl el _"l
l\)w ww Hw l\)w ww Hw NN wN HN NN wN HN NN w"‘

f531—(3 5,5, 7),f3=(7, 9, 9, 10),

~1 - =1 ~1 - =1 ~1
O (W1[|W2|]W3|]W4[|W5j

= (((0.7, 0.9, 0.9, 1.00] (9, 10, 10, 10))J

=(5,7,7,9.13=(5,7,7,9), ((0.9, 1.0, 1.0, 1.0Q (5, 7, 7, 9))O
=(3,5, 5, 7)f =(3,5,5,7), ((0.9, 1.0, 1.0, 21.0)1 (7, 9, 9, 10))

((0.9, 1.0, 1.0, 1.00 (7, 9, 9, 10))0
= (910, 10, 10)3,= (9, 10. 10, 10), ((0.3, 0.5, 0.5, 0.7] (7, 9, 9, 10)))0
=(7,9,9,10),f5= (7,9, 9, 10), ((0.7,0.9, 0.9, 1.0)) (0.9, 1.0, 1.0, 1.0}
= (9, 10, 10, 10),f3= (9, 10, 10, 10), (0.9, 1.0, 1.0, 1.0 (0.9, 1.0, 1.0, 1.01
= (9, 10, 10, 10)f3= (5, 7, 7, 9), (0.3,0.5,0.5,0.7))

=(5.43, 8.75, 8.75, 12.43),
I’:“z_
=

(oo oo o)

f2=(5,7,7,9), PP
53 (Wzljwzljwzﬂwzﬂng
[Step 1] Based on Egs. (1)-(3) and Eq. (7), 1772773774

construct the fuzzy rating matriceg, Z, and = (((0.9, 1.0, 1.0, 1.0J (7, 9, 9, 10))U
((0.9, 1.0, 1.0, 1.0Y (5, 7, 7, 9))U

((0.7, 0.9, 0.9, 1.00 (7, 9, 9, 10))O
((0.9, 1.0, 1.0, 1.00 (7, 9, 9, 10))O
((0.5, 0.7, 0.7, 0.9 (3, 5, 5, 7)))O
((0.9, 1.0, 1.0, 1.0 (0.9, 1.0, 1.0, 1.0

23 for the decision-maker®, , D, andD,,
respectively, shown as follows

N e A
z,=|F! Fy Fg,
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(0.7, 0.9, 0.9, 1.0 (0.9, 1.0, 1.0, 1.0J

(0.5,0.7, 0.7, 0.9))
= (4.80, 7.96, 7.96, 11.62),

ﬁzzz ((\7\125?122) D(\KQZDFZZQD(ﬁéDFQ?QD(WAZ,DfEQD(%ZDFSZ?)

~2 w2 12 2 2
D[wlDWZDWSDW4[Iw5j

= (((0.9, 1.0, 1.0, 1.0 (7, 9, 9, 10))0
((0.9, 1.0, 1.0, 1.0 (9, 10, 10, 10)\J
((0.7, 0.9, 0.9, 1.0 (9, 10, 10, 10)\J
((0.9, 1.0, 1.0, 1.0 (9, 10, 10, 10)\J
((0.5, 0.7, 0.7, 0.90 (5, 7, 7, 9)))O
((0.9, 1.0, 1.0, 1.0 (0.9, 1.0, 1.0, 1.0
(0.7, 0.9, 0.9, 1.0)J (0.9, 1.0, 1.0, 1.0

(0.5, 0.7, 0.7, 0.9))
= (6.39, 9.33, 9.33, 12.33),

ﬁszz ((\7\12[|fizgD(\KQZnggﬂ(ﬁéﬂégﬂ(ﬁﬂﬁéu(ﬁéuéé)

~2 w2 12 2 2
D[wlDWZDWSDW4[Iw5j

= (((0.9, 1.0, 1.0, 1.0 (7, 9, 9, 10))0
((0.9, 1.0, 1.0, 1.0 (7, 9, 9, 10))O
((0.7, 0.9, 0.9, 1.00 (5, 7, 7, 9))0
((0.9, 1.0, 1.0, 1.0 (9, 10, 10, 10))J
((0.5, 0.7, 0.7, 0.9Y (7, 9, 9, 10)))0
((0.9, 1.0, 1.0, 1.0 (0.9, 1.0, 1.0, 1.0)0
(0.7, 0.9, 0.9, 1.0)) (0.9, 1.0, 1.0, 1.0)0

(0.5,0.7, 0.7, 0.9))
= (5.65, 8.83, 8.83, 12.31),

f:?: ((V\“EDﬁsﬁm(\/\“g[lée’ﬁlj(v\“gDéaﬂD(Vﬁﬂffﬂ'j(‘x‘ssuéaﬂ)

~3 -3 -3 3173
O (W1[|W2[|W3|]W4[|W5j

= (((0.5, 0.7, 0.7, 0.9 (5, 7, 7, 9))O
((0.9, 1.0, 1.0, 1.00 (3, 5, 5, 7))O
((0.7, 0.9, 0.9, 1.00 (7, 9, 9, 10))O
((0.9, 1.0, 1.0, 1.0 (9, 10, 10, 10)J
((0.5, 0.7, 0.7, 0.9 (3, 5, 5, 7)))O
((0.5,0.7, 0.7, 0.9Y (0.9, 1.0, 1.0, 1.0
(0.7, 0.9, 0.9, 1.0 (0.9, 1.0, 1.0, 1.0J

(0.5, 0.7, 0.7, 0.9))
= (4.10, 7.33, 7.33, 11.83),

ﬁ23: ((ﬁfmff@ﬂ(\/\“gljfg’z) D(@Dé@ﬂ(ﬁﬂfém(@uéﬁ)

~3 ~3 ~3 ~3 ~3
O (Wl DWZDW3[|W4DW5

= (((0.5, 0.7, 0.7, 0.9 (5, 7, 7, 9))O
((0.9, 1.0, 1.0, 1.0 (9, 10, 10, 10)\J
((0.7, 0.9, 0.9, 1.0 (7, 9, 9, 10))0
((0.9, 1.0, 1.0, 1.0 (9, 10, 10, 10)\J
((0.5, 0.7, 0.7, 0.90 (7, 9, 9, 10)))0
((0.5,0.7,0.7,0.90 (0.9, 1.0, 1.0, 1.0
(0.7, 0.9, 0.9, 1.0 (0.9, 1.0, 1.0, 1.0

(0.5,0.7, 0.7, 0.9))
= (7.74,9.14, 9.14,9.8),

)

o= (Roinadofiomo oo iinadod)

~33rna3rn a3 o3
D(wlDwzljwsDw4Dw5j

= (((0.5, 0.7, 0.7, 0.9 (3, 5, 5, 7))0
((0.9, 1.0, 1.0, 1.0 (9, 10, 10, 10))J
((0.7, 0.9, 0.9, 1.0 (9, 10, 10, 10))J
((0.9, 1.0, 1.0, 1.00 (5, 7, 7, 9))0
((0.5, 0.7, 0.7, 0.91 (5, 7, 7, 9)))O
((0.5,0.7,0.7,0.90 (0.9, 1.0, 1.0, 1.0
(0.7, 0.9, 0.9, 1.0)J (0.9, 1.0, 1.0, 1.0
(0.5,0.7, 0.7, 0.9))

= (6.54, 8, 8, 9.04).

TABLE 3
LINGUISTIC VARIABLES FOR THE RATINGS OF
EACH ALTERNATIVE WITH RESPECT TO EACH
ATTRIBUTE AND THEIR CORRESPONDING
TRAPEZOIDAL FUzZY NUMBERS [11]

Linguistic Variables Trapezoidal Fuzzy Numbers
Very poor (VP) (0,0,0,1)
Poor (P) 0,1,1,3)
Medium poor (MP) (1,3,3,5)
Fair (F) (3,5,57)
Medium good (MG) (5,7,7,9)
Good (G) (7,9,9,1)
Very good (VG) (9,1,11)

[Step 2] Based on Eq. (4) and Eq. (8), construct
the rating matricesZ, ,Z, and Z; for the
decision-maker®, , D, andD;, respectively,
shown as follows

X Xy X3
le[Fll F; F;],

X X X
Z,=|F? F; F32],

X X X
z,=|F® F; F33],
where

F11= 457+ 7542754+11.05= 7.68,
|:21= 6.79+ 9.8: 9.8+12.7= 9.77,
43+ 875+ 875+12.

F31= 543+ 875 4875 1243= 8.84.
_ 48+ 796+ 796+1162 _
4
_ 639+ 933+ 933+1233

4

F2 8.1,

F7 =9.34,
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,_ 565+ 883+ 883+1231 _ where
F2= . =8.9,
£s_ A1+ 733+733+1183_ p- R _ 788 _ .
L 4 o “URM+F. 768+768
F3- (74+914+914+98 o oo . K 788 _
s 2 .96, th= 1 = = 0.44,
F+F, 7.68+9.77
+8+8+
F3- 654 848 904__ o W B 78 _
BT F+F! 768+884
TABLE 4 L |:21 _ 977 _
EVALUATING VALUES OF THE ALTERNATIVES 11~ FliFl 977+768 0.56,
GIVEN BY THE DECISION-MAKERS WITH 21 ' '
RESPECT TO DIFFERENT ATTRIBUTES [11] = oo 977 _
.. 22— - - Iy
Attributes | Alternatives 5 Demsmgl-MakersD le + le 9.77+9.71
X1 M(lB 62 Mé ti = Fll = 977 _ 0.52
f, X G G MG | Fr+F! 977+884
X3 VG G F F} 884
X G MG F t3,= F1+3F1: 884+768=0'54’
f, %o VG VG VG 3T : :
X3 MG G VG 1 |:31 884
t3,= = =0.48,
% F = C | T El+Fl 884+9.77
f, Xo VG VG G
X3 G MG V6 | F; _ 884 _
X VG G VG | ¥ Flipl 884+884
f, X VG VG VG .
X G VG MG | 2= 2':1 = 81 _, ,
X F F F F°+F° 81+81
fe X VG MG G 2
Xs G G MG | t5= 2F1 5= 81 __ 0.46,
F°+F, 81+9.34
F 8.1
[Step 3] Based on Eg. (9), construct the fuzz§/123= 2 i 2 = 81489 =0.48,
preference matrice3;, , T, and T, for the ! , T
decision-maker®, , D, and D;, respectively, tZ = 2':2 = 934 =0.54,
shown as follows F,+F°  9.34+81
X Xy Xg 2= Fl o _ 934 _ 05
x [t th th 2 FZ+F? 934+934 ’
Ti=x%|ty t, t], 2 = F; 934 — 051
Xttt 2T F2Z+F2 934+89
2
KX X 2= 2F3 - 89 _ .52
X|th th i3 F3 + Fl 89+8.1
T2a=%(t t5 thl, 2 = FZ 89 _ 0.49
X3 _t321 ts t§3_ 2 F2+F? 89+934
X X Xy 2= F; _ 89 _ 0
X |ttt » F7+F? 89+89 ’
Ta=x tél t% tz} ! s R _ 785
X3 |t lag) e F2+F? © 765+765
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3
s FP _ 785 g4
FP+F 7.65+8.96
3
3= FP __ 765 _ g4
FE+FS  7.65+79
3
2. Fl __ 896 _gg,
F2+F® 896+7.65
= F, _ 8% _ 05,
*? FJ+F2 896+8.96
3
- Fy _ 8% _,5a
FP+FS 896+7.9
3
= Fs __ 79 . 0.51,
F2+F® 7.9+765
3
t3,= Fe .79 _ 0.47,
Fi+F} 7.9+896
3 F.) 79

33

== 3: =05
FE+F: 79+79

r;=0.48 >r7=0.5>r"= 0.48,
r;=0.52>r2=0.49 >r’=0.48.

Becauser, > r; > ', we can see that the scores
arevy= 3,v;= 2 andv; = 1. Because,; > r/ >
r”, we can see that the scores @& 3, v5= 2
and v/ = 1. Becausea, > ry > r’, we can see

that the scores arg; = 3, vi= 2 andv’ = 1.
Based on Eq. (11), calculate the summation
valuesV, ,V, andV; of the scores, respectively,
shown as follows

V, = i+ 4\ = 1+1+1= 3,

V, = V3+V5 +Vs = 3+3+3= 9,

V; = V3 +V5 +V5 = 2+2+2= 6.

BecauseV, > V; > V,, we can see that the
alternativex, is the best choice amomg x, and

X3. This result coincides with the result shown in

[Step 4]Based on Eq. (10), calculate the averad@l and [11].

ratingr]-k for the decision-makei3, with respect
to alternativex; wherel< j<3andl<k< 3,
shown as follows

1_ byt +t; _ 05+ 044+ 046

I

r,y=

ry=

=0.47,
3 3
Az té1+t%2 +t%3 _ 056+ 05+ 052: 0.53,
3 3
r31= t§1 +t§2 +t§3 _ 054+ 048+ 05 = 0.51,
3 3
r12= t121 +t122 +t123 _ 05+ 046+ 048 = 0.48,
3 3
. 2 +t2 +t2 _ 054+05+051_ 0.52.
3 3
. t§1+t§z +t§3 _ 052+ 049+ 05 _ 05
3 3 Ny
2= tr) + i 13 _ 05+046+ 049 _ 0.48,
3 3
r23: t§1+t§2 +t§3 _ 054+ 05+ 0.53: 0.52,
3 3
2= t§1+ts;z o 051+ 03-47+ 05 _ 0.40.

[Step 5] Sort the average
r, rX, and rffor eachk in a descending
sequence, wherk< k < 3, shown as follows

r;=0.53 >r;=0.51>r'= 0.47,

rating value

5. CONCLUSIONS

In this paper, we have presented a new method
to handle fuzzy multiple attributes group
decision-making problems. First, we construct
fuzzy importance matrices for decision-makers
with respect to attributes and construct fuzzy
evaluating matrices for decision-makers with
respect to the attributes of the alternatives. Then
based on the fuzzy importance matrices and the
fuzzy evaluating matrices, we can get fuzzy
rating matrices for the decision-makers with
respect to the alternatives. Then, we defuzzify the
trapezoidal fuzzy numbers in the fuzzy rating
matrices to get the rating matrices for the
decision-makers. Then, we construct fuzzy
preference matrices for the decision-makers with
respect to the alternatives. Then, we calculate the
average rating of each decision-maker with
respect to the alternatives. Then, we sort these
average ratings in a descending sequence and
assign them different scores. Then, we calculate
the summation values of the scores of the
alternatives with respect to each decision-maker,
respectively. The larger the summation value of
the scores, the better the choice of the alteraativ
J'he proposed method is simpler than the methods
presented in [2] and [11]. It provides us with a
useful way to handle fuzzy multiple attributes
group decision-making problems.
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