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Abstract

Considering the contemporary business settings, managers role is more than essential to the viability
and further development of an organization. Managers should possess such skills in order to effectively
cope with the competition. Multiple attributes decision making (MADM) is an approach employed
to solve problems involving selection from among a finite number of alternatives. The aim of this
study is to develop a methodology to evaluate managers based on integrating fuzzy AHP and fuzzy
TOPSIS approaches. In this paper, I have taken into consideration some important criteria which
affect the process of managers selection. I have calculated the weights for each criterion based on
Interval-valued fuzzy AHP and then inputted these weights to the fuzzy TOPSIS method to rank
managers. The entire methodology is illustrated with the help of a numerical example and finally the
rank of each managers is determined according to its results. The proposed method enables decision
analysts to better understand the complete evaluation process and provide a more accurate, effective,
and systematic decision support tool. Also, the proposed method provides a useful way for handling
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fuzzy TOPSIS based on fuzzy numbers.

Keywords : Fuzzy number; Fuzzy TOPSIS; Multiple criteria decision-making.

1 Introduction

Uzzy numbers and fuzzy arithmetic were in-
troduced in [37, 14, 22]. The fuzzy function
was introduced in [6]. Then, the authors [13] pre-
sented an elementary calculus based on the [13].
Fuzzy numbers are study a variety of problems
ranging from various spaces [7], to control chaotic
systems [15, 17, 38|, fuzzy differential equations
[3], fuzzy integral equations [25, 28|, fuzzy lin-
ear and nonlinear systems [1, 2] and fuzzy neural
network [26, 27, 29].
Methods of approximate inference based on
fuzzy set theory allow formal representation to be
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built for verbal decision-making procedures con-
taining vague, fuzzy premises [16]. These pro-
cedures, as a rule, are described by sets of ver-
bal, conditional statements (verbal implications).
Methods of approximate inference is based on
the extension of the concept of a fuzzy set by
an interval-valued fuzzy set (or more precisely:
a fuzzy set with an interval-valued membership
function, see Zadeh [37]).

It is a clear fact that every organizations man-
agement system defines and directs its present
and future, in particular under the aforemen-
tioned present circumstances. Management poli-
cies, processes, tools and structures play a critical
role on how to exploit the opportunities and avoid
the threats. Improved management skills can be
achieved through training and development pro-
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grams inside an organization, as well as through-
experienceinpractice.Nevertheless,the initial and
decisive step is the selective selection of those
managers that possess at a minimum extent
a number of contemporary management skills.
TOPSIS is a popular approach to multiple crite-
ria decision making (MCDM) problems that was
proposed by Hwang and Yoon [21, 36]. The ba-
sic principle is that the chosen alternative should
have the shortest distance from the positive ideal
solution and the farthest distance from the neg-
ative ideal solution. In the TOPSIS, the per-
formance ratings and the weights of the criteria
are given as crisp values. Chen [8] presented a
method for fuzzy group decision making situa-
tions based on the ranking of generalized trape-
zoidal fuzzy numbers. The authors [33] develop a
fuzzy version of TOPSIS method based on fuzzy
arithmetic operations, which leads to a fuzzy rela-
tive closeness for each alternative. Recently fuzzy
TOPSIS successfully used for MCDM problems
[12, 31, 32]. Ashtiani et al. in [4] used fuzzy
TOPSIS method based on interval-valued fuzzy
sets for solving MCDM problems, but applying it
for some fuzzy MCDM problems leads to the in-
correct solution and results. Therefore, Mokhtar-
ian [27] tried to eliminate this problem.

Taking into account the above mentioned, the
aim of this paper is to propose a new approach
towards managers selection problem and fuzzy
AHP is used to determine the preference weights
of evaluation. Then, this research adopts the
fuzzy TOPSIS to improve the gaps of alternatives
between real performance values and pursuing as-
pired levels in each dimension and criterion and
find out the best alternatives.

2 The fuzzy AHP

Gorzalczany [16] proposed the concept of
interval-valued fuzzy sets. Then, Yao and Lin [35]
represented the interval-valued fuzzy set [AL, AY]
where AL denotes the lower interval-valued fuzzy
set, AV denotes the upper interval-valued fuzzy
set, and AL C AY. Thereby, the minimum and
maximum membership value of AY are A* and
AU | respectively.

Assume that there are two interval-valued tri-
angular fuzzy numbers A and B, where

A= [(ab ok, aks h5), (0¥ o af s RY)]
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and

B= [(b%a b%? bé; h%)v (bllja bga bi[’)]; h%)],
al ak ak a¥,ady, a¥ bk bl bk bV b5 and bY are
real values, 0 < h% < h% < land 0 < h% <
h% < 1. The arithmetic operations between the
triangular fuzzy numbers A and B are reviewed
from [10].

We will briefly introduce that how to carry out
the AHP in this section.

In first time, construct pairwise comparison
matrices among all the elements/criteria in the
dimensions of the hierarchy system. Assign lin-
guistic terms to the pairwise comparisons by ask-
ing which is the more important of each two di-
mensions, as following matrix C.

1 2 Cln
_ C21 1 Con
O prm— . pr—
Enl 5712 1 (2 1)
1 c2 Cln '
1 _
i Con
B 1
Cin Con
where
1 1 17 5 = . .
7 '757?71727 "777 27&‘77
Cij =
1, i = .

Then to use geometric mean technique to define
the fuzzy geometric mean and fuzzy weights of
each criterion by Hsieh et al. [18]

fi:(Ei1®’--®5ij®"'®5m)1/nv

where ¢;; is a IVF comparison value of dimen-
sion ¢ to criterion j, thus, 7; is a geometric mean
of interval-valued fuzzy comparison value of cri-
terion ¢ to each criterion, w; is the IVF weight
of the ith criterion, can be indicated by a IVF,
@ = [(wh,wh, whihL), (@, wl, wfshD)). The
wl wh and wf stand for the lower, middle, and
upper values of the w” and w¥, wY and wY stand
for the lower, middle, and upper values of the u’)ZU
weight of the ith dimension.

There are numerous studies that apply fuzzy
AHP method to solve different managerial prob-
lems [19, 20, 30].
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3 The fuzzy TOPSIS

TOPSIS method is easy to understand and to
implement. These issues are of fundamental im-
portance for a direct field implementation of the
method by practitioners. Moreover, it allows the
straight linguistic definition of importance and
ratings under each criterion, without the need of
cumbersome pairwise comparisons and the risk of
inconsistencies.

Suppose a crisp MCDM problem has n al-
ternatives (Aj,...,A;,) and n decision cri-
teria/attributes (Ci,...,Cy).  Each alterna-
tive is evaluated with respect to the n crite-
ria/attributes. Due to the fact that,
cases, determining the exact values for the ele-
ments of decision matrix is difficult, so, their val-
ues are considered as fuzzy numbers [24]. In other
words, in fuzzy MCDM problems, the values of al-
ternatives with respect to each criterion/attribute
and the values of relative weights with respect
to each criterion/attribute are usually character-
ized by fuzzy numbers. By considering the fact
that, the TOPSIS method can also be used to
deal with MCDM problems as a popular, accu-
rate, and easy to use method. The steps of the
proposed method can be described as follows:

Step 1: Determine the weighting of evaluation
criteria. This research employs fuzzy AHP to find
the fuzzy preference weights.

Step 2 Construct the fuzzy perfor-
mance/decision matrix and choose the ap-
propriate linguistic variables for the alternatives
with respect to criteria

in some

c, Cy - O,
Ay Tl Ti2 o Tin
Az Tor T 0 Top
D=
A, Tml Tm?2 Tomn
i=1,2,....mj=12....n
Tij= (T, OIS B TL)
(3.2)
where ¥ i is the performance rating of alternative

A; with respect to criterion C; evaluated by kth
expert, and
% = () () (ki bE ),
()Y )Y (b Y5 )
Step 3: Normalize the fuzzy-decision matrix.
The normalized fuzzy-decision matrix denoted by
R is shown as following formula:
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R = [Fijlmxn, 1 =1,2,...,m; j=1,2,...,n.
(3.3)
The normalization process can be performed by

following formula:

_wiDt @iy (i) L
Tz] - [( (z;r)sUa (x;r):[gja (Ij)g’hx”)j
@)Y (@i)d (@i)§ U
G @h whi e (34)
(@])§ = mazi{(2j)§1j =1,2,...,n},
1=1,2,....m; j —172,...,

Also we can set the best aspired level (a;j)dU and
7 =1,2,...,n is equal one; otherwise, the worst
is zero. The weighted fuzzy normalized decision
matrix is shown as following matrix U:

U= [ﬂz‘j}mxna 1=1,2,...,m; 7=1,2,...,n,
(3.5)
where 4;; = 7;; ® w;.

Step 4: Determine the IVF positive-ideal so-
lution (FPIS) and IVF negative-ideal solution
(FNIS). According to the weighted normalized
fuzzy-decision matrix, we know that the elements

U;j are normalized positive IVF and
0 < (ugg)f < (uig)h < (ugy)f <1,
0 < (uig)i < (uig)g < (uig)y <1,

0<hi <hY <1

Then, we can define the FPIS A* (aspiration lev-
els) and FNIS A~ (the worst levels) as following

formula:
A_ - (ﬂ;a 7,L_L;7 ?ﬂ'r:) (37)
where U] [(1,1,1;1),(1,1,1;1)] ®w; and ﬂj_ =

[(0,0,0;1), (07070, 1)] ®@wj,j=1,2,...,n
Step 5: Calculate the degree of similarity based
on [11] between the IVF of each alternative from
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FPIS and FNIS is now presented as follows:

S =301 S(ay, u)) = 327

_ Zi:1I((un),?—(uw)é)—((uj)%—(uj)ﬁ)l)

(1 3
Si =25 S,y ) =370

(1- Zizl\((un)kU—(uij)ﬁ)—((u;)g—(u;)ﬁ)\);

i=1,2,...,m.

Step 6: The relative closeness can be calculated
as follows:

S

= i=1,2,...,m.
S+ 5,

i (3.9)
Then, rank alternatives in terms of their relative
closeness’s.

4 Selecting a qualified manager

The purpose of the empirical application is
to illustrate the use of the suggested method.
Suppose that a company intends to choose a
manager from four volunteers named A, As, As
and A4. The decision making committee assesses
the four concerned volunteers based on six
criteria which follow:

a) Creative (Cy),

b) proficiency in identifying research areas (Cs),
C) proficiency in administration (C3),

d) personality (Cy),

e) past experience (Cs),

f) self-confidence (Cg).

The number of the committee members is
three, labeled as DM, DMy and DM3 respec-
tively. Each decision maker has presented his
assessment based on linguistic variable for rat-
ing performance and importance of each criterion
by a linguistic variable as depicted in Appendix.
The comparison of the importance or preference
of one criterion, attribute or alternative over an-
other can be done with the help of the question-
naire. The method of calculating priority weights
of the different decision alternatives is discussed
below.

Step 1: The weights of evaluation dimensions.
We adopt IVF-AHP method to evaluate the
weights of different dimensions. Following the
construction of IVF-AHP model, it is extremely
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important that experts fill the judgment matrix.
The following section demonstrates the compu-
tational procedure of the weights of dimensions.

(1) According to the committee with three rep-
resentatives about the relative important of di-
mension, then the pairwise comparison matrices
of dimensions will be obtained. We apply the
IVFN defined in Table 1 and Table 2. We transfer
the linguistic scales to the corresponding IVFN.

(2) Computing the elements of synthetic pair-
wise comparison matrix by using the geometric
mean method suggested by Buckley [5] that is
ajj = (c‘z%j ® d?j ® c‘z?j)l/3, for dmiy as the exam-
ple:

¢ro=(MH®ML®VH)/3 =

[(4%x2%x6)Y3 (5x3x7)Y3 (6 x4x8)13%0.5),

((3x1x5)/3 (Tx5x3)13 (9x7x5)Y3,1)] =

[(3.63,4.72,5.77;0.5), (2.47,4.72, 6.80; 1)]

It can be obtained the other matrix elements by
the same computational procedure, therefore

C, Cy - Cg
Ci | enn ¢2 -+ Cig
C= Co | G Ca2 --- 026

Cs | C61 Co2 -~ Co6
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Table 1: Definitions of linguistic variables for the importance of each criterion.

IVF

Linguistic

il SIS SN G (e RN ||

Very high (VH)
High (H)

Medium high (MH)
Medium (M)
Medium low (ML)
Low (L)

Very low (VL)

Table 2: Definitions of linguistic variables for the importance of each criterion.

IVF

Scale of IVF

[l IR CIR NG RN ]

[(6,7,8;0.9),(5,7,9;1)]
[(5,6,7;0.9),(4,6,8;1)]
[(4,5,6:0.75),(3,5,7;1)]
[(3,4,5:0.75),(2,4,6;1)]
[(2,3,4;0.5),(1,3,5:1)]
[(1,2,3;0.5),(1,2,4;1)]
[(1717171) (17171’1)]

where

C11 = C22 = €33 = C44 = C55 = Cgp = 1,
E13 = [(1.4, 1.8,2.2;0.75), (1.1,1.8,2.8; 1)],
C ]

Cr = [(1, 1.3,1.6;0.5),(0.7,1.3,1.9;1)
en =((0.2,02,03;0.5),(02,02,0.4; 1
= [(0.7,0.8,1;0.5), (0.5,0.8,1.2; 1)
a4 = [(1,1.6,2.1;0.5), (1,1.6,2.5;1)]
=[(0.2,0.2,0.3;0.5), (0.2,0.2,0.4; 1)],
c%» = [(1.8,2.2,2.6;0.75), (1.5,2.2,3.3; 1)),
¢31 = [(0.4,0.5,0.7;0.75), (0.3,0.5,0.9; 1)]
32 = [(1,1.2,1.4;0.5), (0.8,1.2,1.9; 1)],
34 = [(4.9,5.9,6.9;0.75), (3.9,5.9,7.9; 1)
¢35 = [(0.9,1.1,1.2;0.75), (0.8, 1.1, 1.4; 1)
¢35 = [(0.4,0.5,0.6;0.75), (0,0.5,0.7; 1)]
e = [(0.2,0.2,0.3;0.5), (0.1,0.2,0.5; 1)],
¢12 = [(0.5,0.6,1;0.5), (0.4,0.6,1; 1)),
543 =[(0.1,0.2,0.2;0.75), (0.1,0.2,0.3; 1)],
= [(1.8,2.9,3.9;0.5), (1.2,2.8,4.9; 1)),
16 = [(0.1,0.2,0.2;0.75), (0.1,0.2,0.3; 1)],
[ ]
[ ]

)

I

B
I

)

e51 = [(0.2,0.2,0.3;0.5), (0.1,0.2,0.5; 1)],
es0 = [(3.6,4.7,5.8;0.5), (2.5,4.7,6.8; 1)],
es3 = [(0.8,0.9,1;0.75), (0.7,0.9,1.2; 1)],

¢4 = [(0.2,0.3,0.5;0.5),(0.2,0.3,0.7; 1)],
656 = [(0.4,0.5,0.6;0.9), (0.4,0.5,0.7; 1)]
=[(0.6,0.7,1;0.5), (0.5,0.7, 1.4; 1)],
62 = [(0.3,0.4,0.5;0.5), (0.3,0.4,0.6; 1)],
Zes = [(1.6,2,2.5;0.75), (1.3,2,3.1;1)],
Cos = [(3.9,4.9,5.9:0.75), (2.8,4.9,6.9; 1)),
Ces = [(1.6,1.9,2.2:0.9), (1.4,1.9,2.5;1)],
C14 = C15.

I

(3) To calculate the fuzzy weights of dimensions,
the computational procedures are displayed as
following parts

71 =[(1.8,2.3,2.8;0.5),
(1.3,2.3,2.8; 1),
7 = [(0.58,0.71,0.86;0.5),
(0 51,0.71,1.08; 1],
= [(0.96,1.12,1.3;0.5),
(0.56, 1.12,1.56;1)],
74 = [(0.4,0.5,0.64;0.5),
(0.34,0.5,0.79; 1)),
= [(0.65,0.77,0.95;0.5),
(0.54,0.77,1.17; 1)),
76 = [(1.17,1.38,1.62;0.5),
(0.98,1.38,1.94;1)].
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The weights of each dimension are:

@1 = [(0.23,0.35,0.5;0.5),
(0.14,0.35,0.67; 1)],

@ = [(0.07,0.1,0.15;0.5),
(0.05,0.1,0.25; 1)],

w3 = [(0.12,0.16,0.23;0.5),
(0.06,0.16,0.36; 1)],

w4 = [(0.05,0.07,0.11;0.5),
(0.04,0.07,0.18; 1)],

w5 = [(0.08,0.11,0.17; 0.5),
(0.06,0.11,0.27; 1)],
= [(0.14,0.2,0.29;0.5),
(0.1,0.2,0.45; 1)].

Each decision maker has presented his assessment
based on linguistic variable for A1, As, A3 and Ay
as depicted in Table 3.

Now the proposed approach to develop the
TOPSIS for fuzzy TOPSIS can be defined as fol-
lows:

1) According to the committee with three rep-
resentatives, the importance of the criteria and
the rating of alternatives with respect to each cri-
terion can be calculated as:

S s N, R
Lij = g[ZL’” & Lij & xij]?
i1=1,...,4;, 7=1,...6
Therefore, we have:
C, Cy - Cg
B Ar | T T2 -0 Tie
D= A To1 Too -+ Tog (410)
Az | Za1 T2 - T3e |
Ay | Ty Ta2 -0 Tas
where

= [(5.83,6.33,7.33;0.9),
(5 33,6.33,8.33;1)],
= [(3.67,4.33,5.33;0.75),
(3 4.33,6.33;1)],
= [(6.5,7,8;0.9),
(6,7,9;1)],
=[(1,1.33,1.5;0.5),
(1,1 33,1.67;1)],
= [(1.67,2.67,3.5;0.5),
(1 2.67,4.33;1)],
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T16 = [(2.67,3.33,4.17;0.5),
(2.33,3.33,5;1)],
To1 = [(6.176.67,7.67;0.9),
(5.67,6.67,8.67;1)],
Too = [(1.67,2.67,3.33;0.5),
(1,2.67,4.33; 1)],
To3 = [(4.83,5.33,6.33;0.75),
(4.33,5.33,7.33; 1)],
Tog = [(1.33,2.33,3;0.5),
(1,2.33,3.67;1)],
Tos = [(2.5,3.33,4.33;0.5),
(1.67,3.33,5.33; 1)],
Tos = [(5.33,6,7;0.75),
(4.67,6,8;1)],
T31 = [(6.17,6.67,7.67;0.9),
(5.67,6.67,8.67;1)],
T3p = [(2.17,3,3.83;0.5),
(1.67,3,4.67;1)],
T33 = [(4.33,5,6;0.75),
(3.67,5,7;1)],
T34 = [(3.67,4.33,5.33;0.5),
(3,4.33,6.33; 1)],
T35 = [(3.67,4.33,5.33;0.75),
(3,4.33,6.33; 1)],
T3¢ = [(5.83,6.33,7.33;0.9),
(5.33,6.33,8.33; 1)],

T4 = [(5.83,6.33,7.33;0.9),
(5.33,6.33,8.33; 1)],
[(3.83,4.67,5.67;0.75),

(3,4.67,6.67;1)],
= [(5,5.67,6.67;0.75),
(4 33,5.67,7.67;1)],
= [(5,5.67,6.67;0.75),
(4 33,5.67,7.67;1)],
T45 = [(6.5,7,8;0.9),
(6,7,9;1)],

= [(5.33,6,7;0.75),

(4 67,6,8;1)].

Ty =

2) The normalization process can be performed

by Eq. (3.4):

711 = [(0.67,0.73,0.85;0.9),
(0.61,0.73,0.96; 1)],
712 = [(0.55,0.65,0.8;0.75),
(0.45,0.65,0.95; 1)],
713 = [(0.72,0.78,0.89; 0.9),
(0.67,0.78,1;1)],
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714 = [(0.13,0.17,0.2;0.5),
(0.13,0.17,0.22; 1)],
715 = [(0.19,0.3,0.39;0.5),
(0.11,0.3,0.48; 1)],
716 = [(0.32,0.4,0.5;0.5),
(0.28,0.4,0.6; 1)],
721 = [(0.71,0.77,0.88; 0.9),
(0.65,0.77,1;1)],
a9 = [(0.25,0.4,0.5;0.5),
(0.15,0.4,0.65; 1)],
a3 = [(0.54,0.6,0.7;0.75),
(0.48,0.6,0.81;1)],
a4 = [(0.17,0.3,0.39;0.5),
(0.13,0.3,0.48; 1)],
7a5 = [(0.28,0.37,0.48;0.5),
(0.19,0.37,0.59; 1)],
726 = [(0.64,0.72,0.84;0.75),
(0.56,0.72,0.96; 1)],
731 = [(0.71,0.77,0.88;0.9),
(0.66,0.77,1; 1)],
732 = [(0.33,0.45,0.57;0.5),
(0.25,0.45,0.7; 1)],
733 = [(0.48,0.56,0.67;0.75),
(0.41,0.56,0.78; 1)],
734 = [(0.48,0.56,0.69; 0.5),
(0.45,0.56,0.83; 1)],
735 = [(0.4,0.48,0.59;0.75),
(0.33,0.48,0.7; 1)],
736 = [(0.7,0.76,0.88;0.9),
(0.64,0.76,1;1)],
741 = [(0.67,0.73,0.85;0.9),
(0.61,0.73,0.96; 1)],
742 = [(0.57,0.7,0.85; 0.75),
(0.45,0.7,1;1)],
743 = [(0.56,0.63,0.74;0.75),
(0.48,0.63,0.85;1)],
744 = [(0.65,0.74,0.87;0.75),
(0.56,0.74,1;1)],
745 = [(0.72,0.78,0.89;0.9),
(0.67,0.78,1;1)],
746 = [(0.64,0.72,0.84;0.75),
(0.56,0.72,0.96; 1)].

3) The weighted fuzzy normalized decision ma-
trix can be performed by Eq. (3.5):

11 = [(0.16,0.26,0.42; 0.5),
(0.09,0.26, 0.64; 1)],

ti12 = [(0.04,0.06,0.12;0.5),
(0.02,0.06,0.24; 1)],

213 = [(0.09,0.12,0.2; 0.5),
(0.04,0.12,0.36; 1)],
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14 = [(0.01,0.01,0.02; 0.5),
(0.01,0.01,0.04; 1)],

15 = [(0.02,0.03,0.07;0.5),
(0.01,0.03,0.13; 1)],

ti1e = [(0.04,0.08,0.14;0.5),
(0.03,0.08,0.27; 1)],

tio1 = [(0.16,0.27,0.44;0.5),
(0.09,0.27,0.67; 1)],

Tige = [(0.02,0.04,0.07;0.5),
(0.01,0.04,0.16; 1)],

tio3 = [(0.06,0.1,0.16;0.5),
(0.03,0.1,0.29; 1)],

tig4 = [(0.01,0.02,0.04;0.5),
(0.01,0.02,0.09; 1)],

ti25 = [(0.02,0.04, 0.08;0.5),
(0.01,0.04,0.16; 1)],

tizg = [(0.09,0.14,0.24; 0.5),
(0.06,0.14,0.43; 1)],

tig1 = [(0.16,0.27,0.44; 0.5),
(0.09,0.27,0.67; 1)],

tig2 = [(0.02,0.04,0.08; 0.5),
(0.01,0.04,0.17; 1)],

tis3 = [(0.06,0.09,0.15; 0.5),
(0.02,0.09,0.28; 1)],

tiss = [(0.02,0.04,0.07;0.5),
(0.02,0.04,0.15; 1)],

tigs = [(0.03,0.05,0.1;0.5),
(0.02,0.05,0.19; 1)],

tise = [(0.1,0.15,0.25;0.5),
(0.06,0.15,0.45; 1)],

u41 = [(0.15,0.25,0.42;0.5),
(0.08,0.25,0.64; 1)],
g2 = [(0.04,0.07,0.13;0.5),
(0.02,0.07,0.25; 1)],
43 = [(0.07,0.1,0.17;0.5),
(0.03,0.1,0.31; 1)],
44 = [(0.03,0.05,0.09;0.5),
(0.02,0.05,0.18;1)],
u45 = [(0.06,0.08,0.15;0.5),
(0.04,0.08,0.27; 1)],
46 = [(0.09,0.14,0.24;0.5),
(0.06,0.14,0.43;1)].
4) We obtain define the FPIS A+ and FNIS A~
by means of Eq. (3.6) and Eq. (3.7).
5) Finally, we calculate the relative closeness by
Eq. (3.8) and Eq. (3.9):
R =0.491, Ry =0.492,

R3 =0.489, R4 =0.487.
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Table 3: Definitions of linguistic variables for the ratings.

IVF

Scale of IVF

il SIS SN G (e RN ||

[(6.5,7,8;0.9),(6,7,9:1)]
[(5.5,6,7:0.9),(5,6,8:1)]
[(4,5,6:0.75),(3,5,7:1)]
[(3.5,4,5:0.75),(3,4,6;1)]
[(2,3,4;0.5),(1,3,5:1)]
[(1,2,2.5;0.5),(1,2,3:1)]
[(1,1,1;1),(1,1,1;1)]

Therefore, the final ranking is Ay = Ay > Asg >
Ay.

5 Conclusion

In this paper, we have presented a new method
for fuzzy AHP and fuzzy TOPSIS model to
evaluate different alternatives based on the pro-
posed similarity measure between interval- val-
ued fuzzy numbers and the proposed interval-
valued fuzzy number arithmetic operators. The
proposed fuzzy AHP and fuzzy TOPSIS method
provides a useful way for handling fuzzy MCDM
problems based on fuzzy numbers. Utilizing the
proposed fuzzy AHP and fuzzy TOPSIS method,
a manager selection problem was examined and
the results are demonstrated.
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