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of relationship among various criteria. Assigning a membership degree, fuzzy sets can model some
uncertainty to the decision space. Intuitionistic fuzzy sets model the uncertainty more accurately

associated with both membership and non-membership degree. Based on advantages of Intuitionistic

Ki'ygvo ros: fuzzy sets, this paper first uses IF-AHP to evaluate the weighting for each criterion and then develops
Intuitionistic fuzzy sets an intuitionistic fuzzy DEMATEL method to establish contextual relationships among those criteria.
Preference relations Finally, an integrated IF-DEMATEL-AHP method is proposed and used for a case study for
DEMATEL selecting managers in the automobile industry in Iran.

© 2015 Growing Science Ltd. All rights reserved.

1. Introduction

The Analytical Hierarchy Process(AHP) developed by Saaty(1980) possesses distinct advantage of
dealing with subjective information of Decision Makers (DMs). AHP can be used in several areas
such as selection, evaluation, planning and development, decision making, forecasting, etc. Pair-wise
comparison makes it easy to express DM’s preferences and meanwhile consistent ratios insure the
validity of judgments. The pair-wise comparison methods are based on crisp real numbers while
DM’s assessments in pair-wise comparison always handle uncertainty in reality so that DM’s could
sometimes feel more confident to provide fuzzy judgment than crisp comparisons (Wang & Chen,
2008). Atanassov (1986) extended the concept of Zadeh’s fuzzy sets (Zadeh, 1965) and introduced
Intuitionistic Fuzzy Sets (IFSs), whose prominent characteristic is that it assigns to each element a
membership degree and a nonmembership degree. It gives a powerful tool to handle uncertainty in
real-world case studies especially when to express a pair-wise comparison. In some studies, therefore,
IFS is applied for pair-wise comparison matrix and refers to it as Intuitionistic Fuzzy Comparison
Matrix (IFCM) or Intuitionistic Fuzzy Preference Relation (IFPR) (Xu, 2007). In these studies, the
causal interrelationship among the criteria is disregarded. However, the criteria may influence on
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each other in many multi attribute decision making (MADM) problems. We require additional
techniques to handle this problem. There are some methods to measure the level of causal
relationship among the criteria in the literature. DEMATEL is one of the most popular techniques for
this purpose and it is originated from the Geneva Research Centre of the Battelle Memorial Institute.
This method is especially pragmatic to visualize the structure of complicated causal relationships
(Buyukozkan & Cifci, 2011). In DEMATEL, the criteria are divided into two groups; the cause
group and the effect group. The cause group influences on the effect group where such effect is used
to estimate the criteria weights (Dalalah et al., 2011). DEMATEL is a comprehensive technique for
constructing and analyzing astructural model involving causal relationships among complex factors
(Buyukozkan & Cifci, 2011). DEMATEL gathers collective knowledge to capture the causal
relationships between strategic criteria (Jassbi et al., 2011). There are some studies where DEMATEL
is successfully used in the literature (Chang et al., 2011; Lin & Wu, 2008; Tseng, 2009; Wu & Lee,
2007). Some modifications have also been made by some researchers to express vagueness in
DEMATEL method. For instance, Dalalah et al. (2011) modified the method by expressing the effect
comparisons of the factors in terms of linguistic variables. In such case, the executive people can
assess the influence relationship among the factors with linguistic terms (Baykasoglu et al., 2013).

In this study, a new approach named [F-AHP-DEMATEL is proposed, in which IF-DEMATEL is
introduced to represent the correlation among the criteria in an intuitionistic fuzzy enviornment. The
proposed IF-DEMATEL uses triangular intuitionistc fuzzy numbers to find weights. The reminder of
this paper is organized as follows. In section 2, a review of intuitionistic fuzzy sets is given. Section 3
presents an [F-AHP and then An IF-DEMATEL is developed. In section 4, a proposed hybrid model
is implemented in a case study in Iran. Finally a brief conclusion is given in Section 5.

2. Review of Intuitionistic Fuzzy Sets(IFS)

Let X be a universe of discourse. A fuzzy set A = {(X, uA(X))|xeX} defined by Zadeh (1965) is
characterized by a membership function p(x):X — [0,1], where pa(x) denotes the degree of
membership of the element X to the set A. Atanassov (1986) introduced a generalized fuzzy set called
intuitionistic fuzzy set, shown as follows:

A = {(x, ua(®), va(x)) [xeX} (1)

which is characterized by a membership function p(x) : X = [0,1] and a non-membership function
va(x) : X - [0,1] with the condition VxeX: pp(x) + va(x) < 1, where the numbers p, (x) and vy (x)
represent, respectively, the degree of membership and the degree of non-membership of the element x
to the set A. Denotation Tia(x) =1 — pa(x) —va(x) represents the degree of hesitation or
intuitionistic index or non-determinacy of X to A. Therefore, for ordinary fuzzy sets, the degree of
hesitation is T4 (x) = 0. The ordered pair oy (X) = (g (%), Vo (X)) is referred to as an IFV(Xu, 2007),
where, [y (%), Ve (x)€[0,1] and po(x) + v4(x) < 1. Associated with the degree of hesitation, an IFV
can also be equivalently stated by a(x) = (Hy(X), Vo (X), T (X)) Where g (%), v (%), o (x)€[0,1] and
M (X) + Vo (%) + me(x) = 1.

Now consider two triangular IFS A and B in Fig. 1. These triangular IFS can be written as 4 =
([Cay, by, c1); al, [(ay, by, ¢1);v4]) and B = ([(az, by, ¢3); pgl, [(az, by, €2); v5]). Three vertices of
triangular IFS represented by (a;, b;, ¢;) and (a;, b;, ¢;) are defined over a universe of discourse X.
The three vertices represent minimum, most likely and maximum values over X. Membership p, and
nonmembership functions v, belong to the most likely values in triangular IFS, i.e., b; and b;,
respectively. Four common arithmetic operations for intuitionistic fuzzy sets, addition subtraction,
multiplication and division, are demonstrated using the triangular I[FS A and B (Saaty & Shih, 2009).
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2.1. Addition (A+B):

A+B= ([(ai, bi' C{)F tal, [(ay, by, c1);v4]) +([(a’2, bé, Cé)i ugl, [(az, by, c3); vgl) 2)
= ([(aj + a3, by + by, c1+c3); min(ug, up)1,[(a; + az, by + by, ¢1 + ¢3); max(vy, vp)l)

2.2. Subtraction (A-B):
A — B =([(ay, by, c1); tal, [(ag, by, c1); val) — ([(a3, by, c3); pgl, [(az, by, ¢3); vg]) 3)
= ([(aj — c3, b1 — b3, 1 — az); min(uga, ug)1,[(ay — 3, b1 — by, 1 — ay); max(vy, vp)l)

2.3. Multiplication (AxB):

A X B = <[(a2’li b{r C{)I AuA]' [(alr blr Cl); vA]) X ([(aIZi bé; Cé): MB]: [(aZl bz, CZ); UB]) (4)
= ([(ai X a3, by X by, c1 X ¢3); min(pg, up)l[(ay X az, by X by, c1 X ¢3); max(vy, vp)])

2.2. Division (A/B):

A/B =([(a3, b1, c1); ual, [(aq, by, c1); val}/([(ay, by, c3); upl, [(az, by, ¢2); vp]) Q)
= ([(ai/c3, b1/b3, c1/az); min(uy, up)l,[(as/cz, by /by, c1/az); max(vy, vg)])

3. IF-AHP-DEMATEL
The proposed IF-AHP-DEMATEL approach is depicted step by step as follows:
3.1. Intuitionistic fuzzy analytic hierarchy process (IF-AHP) method

A hierarchy is a powerful manner of classification used to order information gained either from
experience or from our own thinking. Thus, the complexity of the world around us could be
understood according to the order and distribution of influences, which makes certain outcomes
happen (Saaty & Shih, 2009). Due to the confinement of the ability of expressing a judgment
accurately and advantage of IFS in considering both degree of membership and degree of non-
membership at the same time, IFS is introduced to the traditional AHP.

Step 1. Develop a hierarchical structure.

DMs could structure hierarchies following advices by Saaty and Shih (2009). Suppose, there are n
levels in the hierarchical structure, in which the top level is named as the first level and the last level
or the alternatives level as the nth level, there are n; elements or criteria in the ith level, where the
elements are denoted by {eli, ) e,ili}, i =1,..,n Note that n;, = 1(Wang et al., 2011).

Step 2. Develop pairwise comparisons using intuitionistic fuzzy judgment matrix (Sadiq &
Tesfamariam, 2009):

Intuitionistic fuzzy judgment matrix (D is generated using pairwise comparisons(j:i j). For instance,
for a pairwise comparison between C; and C,, assume that a decision maker assigns a weak
importance(Table 1), i.e., “°C, is three times more important than C;”’. In F-AHP, instead of a
““crisp’’ value of 3 (as in standard AHP), a Triangular Fuzzy Number(TFN) expressed by three
vertices (a, b, ¢) can be used. The vertices of the TFN correspond to (minimum, most likely,
maximum) values over the universe of discourse X (on the scale of 1-9). Therefore, the weak
importance in case of F-AHP refers to a value, say, between 2.5 and 3.5 with the most likely value
being 3, so for example fuzzy pairwise comparison can be written as a vector (2.5, 3, 3.5). To
generalize this concept, the vagueness is expressed using a fuzzification factor A*. Therefore, the
above pairwise comparison can be generalized as (3 - A¥, 3, 3 + A*), where A#=0.5 is assumed. The
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minimum and the maximum values of a pairwise comparison have membership value of zero and the
most likely value has a membership of 1. During the evaluation, in addition to vagueness, the
decision maker can specify his/her degree of belief for the pairwise comparisons.

Assume that the decision maker’s belief is 80% for his/her evaluation of weak importance. This belief
is represented by a membership function g, = 0.8, i.e., a subnormal fuzzy set. Therefore, the lower
bound of triangular IFS can be written as [(3 — A#L, 3,3 + A¥L); u, = 0.8]. We assume that the
decision-maker does not provide any further information about his degree of non-belief about this
evaluation. Therefore, for triangular IFS, the non-membership function v, is assumed to be zero and
the upper bound membership is 1 — v, = 1.0. This refers to normal fuzzy set. Similarly, a
fuzzification factor AU is introduced, which may or may not have the same value as A#L. Therefore,
a pairwise comparison of weak importance in terms of triangular IFS can be written as 3. The upper
and lower bounds of memberships can be determined from triangular IFS at any point over the
universe of discourse, i.e., 3 = ([(3 — A", 3,3 + AML); u, = 0.8],[(3 — A*Y, 3,3 + ARY); v, = 0]).
Therefore, at the most likely value, i.e., 3, the interval-valued membership is [0.8, 1]. At any other
point in the IFS, this interval-valued membership is determined from two nested triangles. Therefore,
for n criteria, the intuitionistic fuzzy judgment matrix J can be written as:

111 le Tm
J21 22 J2n (6)
Tnl TnZ Tnn

For diagonal entries i = j, J;; = 1. Upper right-hand triangle entries J;; are pairwise comparisons that

need to bedefined by a decision maker, whereas lower left-hand triangle entries are derived taking a
reciprocal, i.e., J;; = 1/J;j.

Table 1
Linguistic measures of importance (Saaty 1980)
Relative Equal Weak Essential or  Demonstrated  Extreme Intermediate values Between two
importance importance  importance  strong Importance importance Adjacent judgments
Importance
Importance degree 1 3 5 7 9 2,4,6,8

Step 3: Check for consistency

Often, the pairwise comparisons in the judgment matrix are subjected to inconsistency. For example,
in a pairwise comparison, if we say A/B = 2, A/C = 4, therefore it implies that B/C = 2. However, if
the pairwise comparison, B/C # 2, there is an apparent inconsistency. The AHP utilizes consistency
index (CI) and consistency ratio(CR)to discern if there is any inconsistency in the fuzzy judgment
matrix J. The threshold of the CR is 10%. For brevity, the calculation procedures are not presented in
his paper.

Step 4: Calculate the intuitionistic fuzzy set weights

Different techniques can be implemented to compute the final IF weights, such as, computation of the
eigenvector, arithmetic mean, and geometric mean. Preliminary investigation carried out the authors
showed no significant difference. Consequently, for simplicity, the geometric mean is applied to
compute the intuitionistic fuzzy weights (Sadiq & Tesfamariam, 2009). For each row J; first taking
the geometric mean, and then normalizing it leads to intuitionistic fuzzy weights w;(i = 1 to n):
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i = (u® .. ®Fin) 7 (7)
Wi =5i901® ... ®Jin) " (8)

3.2. The IF-DEMATEL method

DEMATEL was developed to study the structural relations in the complex system (Chou et al., 2012).
The IF- DEMATEL is described below:

Step 1: Selecting the committee of experts who have experienced about this research issue.
We should set the decision goal and set up a committee.

Step 2: Developing the criteria and designing the fuzzy linguistic scale.

The committee should follow our proposed method with the steps. First, they should define the
decision goals and develop the criteria about the research question. Linguistic variables take on
values defined in its term set — its set of linguistic terms. Here, we use this kind of expression to
compare criteria by four basic linguistic terms, as “Very high influence”, “High influence”, “Low
influence” and “Very low influence” with respect to a intuitionistic fuzzy level scale as Table 2.

Table 2
Linguistic scales for the importance
Linguistic terms Linguistic values
Very high influence(VH) (7.5,8,8.5;7,8,9)
High influence(H) (5.5,6,6.5;5,6,7)
Low influence(L) (3.5,4,45:34.,5)
Very low influence(VL) (1.5,2,2.5;1,2,3)
No influence(No) (1,1,1;1,1,1)

Step 3: Generating the assessments of decision-makers.

To measure the relationships between the factors which are demonstrated by the F = {F;|i =
1, ...,n}, the experts were asked to make sets of pairwise comparison. Then the Z(1), 2(2): ey Z(m) can
be obtained (Chou et al., 2012). IF matrix Z is the initial direction relation IF matrix of expert k.

e (K
[0 Z;, .. 7 )]
=) (k)

209 = | %21 0w Zp | k=l,...p )
~(k) S0 6

509 ™ r12(k) 400, ) @ 10

~ _ ’ u’

1]TIFN (11] 4 1] ’ 1] '11] ,m ij »u ) ( )

Step 4: Normalizing the direct-relation fuzzy matrix.

The values of 6('.(k) and S are the TIFNs as following Eq. (11) and Eq. (12).
n n n
~(K ~(K k (k 1(k k r(K
O‘i():z ()_(Zl()zm)zul)zl()zm()’z ) o
j=1 j=1 j=1 j=1 j=1

n

ﬁ(k) = max z ,(k) 1<i<n (12)
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In addition, the linear scale transformation is used to transform the criteria scale into comparabale
scales (Chou et al., 2012). Then we can get the normalized direct-relation IF matrix as X®.

X(k) X(k) X(k)

- K& K F(k

XK — [XZl X5, .. Xgn)l; k=1,....p (13)
00 x0  g0

~(k) _ (l(k) (k) (k) lr(k) (k) ,(k))

1]TIFN ij »m ij »u ij 7 ij ,m ij »u

K k Kk Kk K K K

<00 _ () 3 1() mf]) 1(]) l,() EJ) ull(])
whereX T s

ﬁ(k) g’ gy’ gl ? p(k)? pk) ﬁ(k)

This research assumes that at least one i can be found such that Z?=1 u'i(]-k ) < B (9. Furthermore, we

use Eq. (11) and Eq. (12) to calculate the average matrix of X.

7 XVPXD @ ... pX® (14)
_ _p
X1 X2 Xin

g_1X, X X

X = |A21 :22 2n (15)
an an X1'11'1

where Xj; = X l(]k) /D).
Step 5: Establish and analyze the structural model.

Once the normalized direct-relation X is obtained, the total-relation matrix T can be calculated, we
should ensure the convergence of lim X" = 0. The total-relation IF matrix is shown as following

W—00
Eqgs. (16-18).

T=1limE+X?>+-+X%) (16)
w—co
Ell EIZ Eln

".-I-." — t21 t22 th (17)
thr Tz o tan

where t;; = (Tij, iy, Gyj; T{j, riy;, {i5;)

Matrix[fij] =X, x (I - Xl)_l

Matrix[r’fli]-] =X, X (I - Xm)_l

Matrix|[i;] = X, x (1 —X)™* (18)
Matrix[Ij;] = X, x (1 - X)) ™!

Matrix[ﬁ{j] =X, x(A-X,)?

Step 6: Producing a casual diagram

The sum of rows and the sum of columns are separately denoted as vector D; and vector R;. We need
to convert the IF number of vector D; and vector R; to the crisp value by applying Eq. (19).
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~ i + 1 +8m; + u; + u'; ~ 19
pdef = — 121 : - for each D; (19)
~ i + 1 +8m; + u; + u'; ~ 20
Rfef = — 121 - - foreach R, 20)

The horizontal axis vector (5?” + ﬁ?ef ) named “Prominence” is made by adding ﬁfef to ﬁ?ef ,

which represents how much importance the criterion has.
']jdef _ 'ﬁdef
i i

Bdes _

Equally, the vertical axis ( ﬁ?ef ) named “Relation” is made by subtracting ﬁfef from

by dividing criteria into a cause group and an effect group. Based on above statements, when (
ﬁ?ef ) is positive, the criterion belongs to the cause group. Otherwise, the (5?€f - ﬁ?ef ) is negative,
the criterion belongs to the effect group. Therefore, the casual diagram can be acquired by mapping
the dataset of the (ﬁ?ef + ﬁ?ef , ﬁfef — ﬁ?ef ).

The importance of the criteria is calculated with the following equation:

o = (D% +R%F)2 4 (B — Re )22 1)
The importance of any criterion can be normalized as follows:

Wi (22)
W= —1
' i1 W

where W; represents the final criteria weights to be used in thedecision making process (Dalalah et
al., 2011). Consequently, as we use IF evaluations in Table 2 we come up with the weight vector of
the criteria. After obtaining the W, vector of weights the relationship among the main criteria could
be determined where m stands for main. The relationship among the criteria in each level of the
hierarchy could be derived with the same method. In the case of the existence of sub-criteria, W
vector holds the weights of the sub-criteria. The W matrix, which represents the weights at the lowest
level of the hierarchy is obtained by using the following equation (Baykasoglu et al., 2013):

w = W, W, (23)

3.3. Integrating and ranking

For each w; obtained by IF-AHP, we can use same method to defuzzify TIFN (Eq. 24).
lij + l,ij + 8m1] + ui]- + u'i]- (24)
12

Then the vector W should be aggregated with w obtained by IF-DEMATEL method using any
method of aggregation i.e. summation.

\TlidEf —

4. Application of the proposed hybrid model: Managers selection in automobile industry in Iran

Manager selection is a special case of selection. First an objective analysis of the required conditions
should be performed. Then work should be adapted to individual needs and organizational planning.
In addition the job sites should be evaluated and compared in such a way that about each of them can
be treated fairly and equitably. In this paper we used the proposed model for selecting manager in
automobile industrial in Iran. Consider the following hierarchy (Fig.1) for manager selection.
Through the importance scale given in Table 1, a pairwise comparison is sought for the System Index
with respect to the three criteria(Cj, j = 1, 2, 3). Assume that the level of importance (or dominance)

of C,, over C;, is a triangular IFS 3, C; over (3 is 2, and C, over (3 is 3. Assume that Cy is
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conceptual abilities, C, is personal abilities, C5 is technical abilities. Hence, the judgment matrix is
generated as follows:

C; G G
- T =
I
J=C|3 1 3
GlT 1 g

2 3

Selecting manager

Conceptual abilities Personal abilities Technical abilities

Analytical skills Design skills Communication skills Personal skills Performance management Management experience

Person C Person B Person A

Fig. 1. hierarchy for manager selection

The interpretation of triangular IFS for each Jj; is the same as defined earlier in this paper. For each
Jijwe assume A*E= 0.5 and A*Y= 1 for vagueness, and a membership interval of [0.8, 1.0] for non-
specificity. Similarly, for all alternatives, the pairwise comparisons are performed for each criterion
based on qualitative importance rating provided in Table 1. For each criterion, calculations of the
intuitionistic fuzzy weights w; are illustrated below:

= (T®§ ®2)
= ([(1LLL5)® 1/(2533.5) ® (1523.5)) 2, min(0.8,0.8,08)], [(1L1L2® 1/(234) ® (1,2.3))3,max(0,0,0)])
= ([(1LL15)®(1/35,1/3,1/25) ® (1.5.23.5))/3,08], [(1LLD®(1/4,1/3,1/2) ® (1,2,3)) /3,0))

T, =0381®3)"
= ([((25,335)®(1,1,1.5) ® (2.5,3,3.5)) /3, min(0.8,08,08)], [(23.4®(1,1,2) ® (1,2,3)) /2, max(0,0,0)))

= (1/201/3 @ T)/3
= ([(1/(1522.5) ®1/(2.5,3,3.5) ® (1L1,1.5)) /5, min(0.8,0.8,08)], [(1/(1,23) ®1/(23,4) ® (1,1,2))"/2,max(0,0,0)|)
=([((1/25,1/2,1/1.5)®(1/35,1/3,1/2.5) ® (1L,1,1.5)) /3,08], [((1/3,1/2,1)®(1/4,1/3,1/2) ® (1,1,2))/3,0])

Thus, the intuitionistic fuzzy weight w; can be computed by normalizing the most likely value of J;.
1 =1®(:191,D733) ! = ([(0.15,0.25,0.41),0.8],[(0.11,0.25,0.54), 0])
2 =1.00:97.®73) " = ([(0.39,0.59,0.88),0.8],[(0.28,0.59,1.20), 0])
3 =13R007:91,D73) "t = ([(0.09,0.16,0.30),0.8],[(0.08,0.16,0.38), 0])

b= [
I

=l
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Sum of the most likely values of intuitionistic fuzzy weights, equals to 1(=0.25+0.59+0.16). Then we
do all of these calculations for every comparison matrix obtained by decision makers. To summerize
these numbers we wuse simple form of IFTN, as istance for Ww; we write
(0.15,0.25,0.41; 0.11,0.25,0.54). Table 3, Table 4 and Table 5 show weights of criteria and
alternatives using AHP method (Here ND means the relation is not defined).

Table 3

Weights of criteria in level 2

C C GCs s
C 1 1/3 2 (0.15,0.25,0.41; 0.11,0.25,0.54)
C 3 1 3 (0.39,0.59,0.88; 0.28,0.59,1.20)
G 172 1/3 1 (0.09,0.16,0.30; 0.08,0.16,0.38)
Table 4
weights of criteria in level 3 regard to criteria in level 2.
C11 CIZ CZI C22 C31 C32 V=V
Cu 1 1/3 ND ND ND ND (0.15,0.22,0.30; 0.15,0.22,0.38)
Ci2 3 1 ND ND ND ND (0.55,0.78,0.82; 0.49,0.78,0.89)
Cai ND ND 1 1 ND ND (0.34,0.5,0.66; 0.28,0.5,0.72)
Cxn ND ND 1 1 ND ND (0.34,0.5,0.66; 0.28,0.5,0.72)
Csi ND ND ND ND 1 1 (0.34,0.5,0.66; 0.28,0.5,0.72)
Cs ND ND ND ND 1 1 (0.34,0.5,0.66; 0.28,0.5,0.72)
Table 5
Weights of alternatives with regard to criteria in level 3
w
A, (0.20,0.22,0.28; 0.11,0.22,0.28)
A, (0.30,0.41,0.51;0.22,0.41,0.59)
As (0.28,0.37,0.43; 0.18,0.37,0.54)

In this step the matrix Z is obtained. Z matrix is built upon getting the linguistic assessment terms
from the decision maker. Linguistic terms are given in Table 2. Table 5 shows the linguistic
assessments of the decision maker on the relationship among the main criteria. For instance, ‘‘Design
skills’’ has a considerable effect on ‘‘Analytical skills’” criterion to according decision maker. Table
6 presents the assessment values of the linguistic evaluations of the decision maker. X matrix is
obtained by using the Eq. (13). Next, T matrix is obtained by using the Eq. (18). Table 8 shows final
weights of alternatives that obtaind by aggregating AHP and DEMATEL.

Table 6
Assessment of the decision maker

Cll C12 CZl C22 C31 C32
Cn 0 H L VL L H
Cp L o} NoNo VL H
Cy No No o) VH H H
Cor VL VL VH 0 H VH
Csy No No L L 0 H
Cx VL VL L H H 0
Table 7
Direct relation matrix

Cu Ciz Ca C» Cai Cs i 4
ij
j=1

Cn (0,0,0;0,00)  (55.6655,6.) (3.5445345) (15225:123) (35445345 (55665567 27
Ci (3.5,4,4.5:3,4,5) (0,0,0;0,0,0) (1,1,1;1,1,1) (1,1,1;1,1,1) (1.5,2,2.5;1,2,3)  (5.5,6,6.5;5,6,7) 17
& (1,1,1;1,1,1) (LLLLLL (0,0,0;0,00)  (7.588.57.89) (55665567 (556.6.556,7) 25
Cn (15225:1,2,3)  (1522.5123) (75885789  (0,0,0;0,00) (55665567 (7.588.57.89) 31
Ci (LL1;1,1,1) (LLLLLD (35445345 (35445345  (0,0,0;000) (55665567 19
Cx (15225;123)  (15225123) (35445345 (55665567 (5566.5567)  (0,0,0;0,0,0) 25
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Table 9
Weights of alternatives

Ay A, As
W 0.35 041 0.24
Rank 2 1 3

5. Conclusion

In view of the prominent advantage of IFS, a new IF-AHP-DEMATEL is proposed to deal with
uncertainties in MCDM problems. For the purpose of practical applications of the proposed
methodology, a step by step procedure has been presented in this study to facilitate idiographic
operation of the potential users or DMs. Then the proposed method’s code is written in MATLAB.
Finally, a case study has been presented for manager selection in automobile industry in Iran and it
has been analyzed. In this paper we used triangular numbers and sometimes calculations became
complicated but we hope to use intuitionistc values instead of those kind of numbers in future studies.
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