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Abstract: The Standard Deviation (SDV) is a well known measure of dispersion, which suits the problem of
allocating weights in MCDM. In this paper we try to address this problem by employing the Standard Deviation to
allocate weights, then combining the proposed method to a well-known technique called Multi-Objective
Optimization on the basis of Ratio Analysis (MOORA). The new approach so-called SDV-MOORA can be used
when no preference among the criteria considered. Also, it is validated and illustrated by ranking the alternatives of
a given numerical example.
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1. Introduction element x; of the matrix indicates the performance
The merit of MCDM techniques is that they rating of the i alternative 4,, with respect to the ;"

consider both qualitative parameters as well as the criterion C;, as shown in Eq. (1):

quantitative ones, MCDM includes many solution O G G o 6

techniques such as Simple Additive Weighting (SAW), dy Tog X X == X

Weighting Product (WP) [5], and Analytic Hierarchy B i

Process (AHP) [7]. The problem of allocating the Ay | xu Xm xm o Xon

weights of criteria when no preference is an open D — Az | X311 X320 X33 0 X3y (1)

research area. Many scholars tried to tackle this
problem by various techniques like Information
Entropy Weight method, the weighted average operator Ap | X Xm2  Xm3
(OWA), and other several methods [4]. -

The objective of the present paper is to

Xmn
Brauers first introduced the MOORA method

enhance evaluation and selection methodology of the n .or.der to §olve various complex and conflicting
Multi-Objective Optimization on the basis of Ratio demsmq makmgl problems. [3]. The MOORA method
Analysis (MOORA) method. This paper attempts to starts with a decision matrix as §hown by Eq. (1). The
explore the applicability of MOORA by employing the procgdure of MOO.RA for ranking alternatives can be
Standard Deviation to allocate weights, in order to described as following: . . .
solve different MCDM problems when no preference Step 1: Compute the ngnnahzed decision matrix by
exist. The new method so-called SDV-MOORA is vector method as shown in Eq. (2)

applied for ranking alternatives in numerical example * X =1 P ) )

= omyj=1,..,
given. ij m ’ ool ] &
The rest of this paper is organized as follows: ij
i=l

Section 2 is made for the MOORA approach, the

proposed Standard Deviation method is illustrated in Step 2: Calculate the composite score as illustrated in

section 3, in section 4 a numerical example is given for Eq. (3)

validation, and finally section 5 is made for conclusion. b n

2. MOORA Z Z X, i=1..m 3)
A MCDM problem can be concisely J=b+1

expressed in a matrix format, in which columns

indicate criteria (attributes) considered in a given Wherez x;. and Z x;. are for the benefit and non-

problem; and in which rows list the competing
alternatives. Specifically, a MCDM problem with m
alternatives (4;, A, ..., 4,) that are evaluated by n
criteria (Cy, C,, ..., C,) can be viewed as a geometric
system with m points in n-dimensional space. An

j=l1 j=b+1
benefit (cost) criteria, respectively. If there are some
attributes more important than the others, the
composite score becomes.
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2= 2wy = Yowx g, = L. )
j=1

Jj=b+1

where W} is the weight of ™ criterion.
Step 3: Rank the alternative in descending order.

Recently, MOORA has been widely applied
for dealing with MCDM problems of various fields,
such as economy control [2], contractor selection [1],
and inner climate evaluation [6].
3. Standard Deviation for allocating weights

In this paper, the well known standard
deviation (SDV) is applied to allocate the weights of
different criteria. The weight of the criterion reflects its
importance in MCDM. Range standardization was
done to transform different scales and units among
various criteria into common measurable units in order
to compare their weights.

Xij — min Xij

1<j<n
x§j = - (5)
max x; — min X;
1<j<n 1<j<n

D'=(x")uxn 1s the matrix after range standardization;
max x;, min x; are the maximum and the minimum
values of the criterion (j) respectively, all values in D’
are (0 <x';<1). So, according to the normalized matrix
D'= (x)x, the standard deviation is calculated for
every criterion independently as shown in Eq. (6):

1 &, -
SDij\/;iZ;(xU—xj)z (6)

where x;. is the mean of the values of the j” criterion

after normalization and j = 1,2,...,n.
After calculating (SDV) for all criteria, the weight (W)
of the criterion (j) can be defined as:

SDV
e (7

o SDV,
where j =1,2,....n.
4. Numerical Example

In this section, an example of four alternatives

to be ranked through comparing five criteria is
presented to explain the method proposed. In the
provided example, no pretence exists among criteria,
the absence of weights allocated to criteria is tackled
by applying the Standard Deviation to assign weights
to criteria. As shown in Table 1, the four alternatives,
their performance ratings with respect to all criteria,
and the utility types of all criteria are presented.

Table 1. Decision matrix

In the above example, there is no preference
among the criteria, no weights specified for them
subjective by the decision maker, so the Standard
Deviation method will be applied in this problem.
Table 2 illustrates the range standardization done to
decision matrix as in Eq.(5).

Table 2. Range standardized decision matrix

Cl Cz C3 C4 C5
Alternative 1 1 0 0.111 0.87 0
Alternative 2 0.75 0.667 1 1 0.6667
Alternative 3 0 1 0 0.39 0.2222
Alternative 4 0.6 0.133 0.778 0 1

Table 3 shows the values of the Standard Deviation
(SDV;), and the weight assigned to each criterion (W)
as shown in Eqgs. (6 and 7). The weights' assignment
process is very sensitive which will be reflected on the
final ranking of the alternatives.

Table 3. Weights assigned to criteria

SDV, 7
C 0.4250 0.1856
C, 0.4663 0.2036
C; 0.4917 0.2148
Cy 0.4588 0.2004
Cs 0.4479 0.1956

By applying the procedure of MOORA, the
normalized decision matrix found in Table 2 is used. In
Table 4, the benefit, cost, and composite scores are
listed for all alternatives. The second alternative should
be selected because it has the maximum composite
score.

Table 4. Ranking lists and scores

Benefit Cost Composite

. L Rank
criteria criteria score
Alternativel 0.1526 0.1261 0.0265 4
Alternative2 0.3815 0.2517 0.1298 1
Alternative3 0.1684 0.0923 0.0761 2
Alternative4 0.2341 0.1600 0.0741 3

Cl Cz C3 C4 C5
Utility type Max Max Max Min Min
Alternative 1 50 10 12 40 16
Alternative 2 45 20 20 43 28
Alternative 3 30 25 11 29 20
Alternative 4 42 12 18 20 34
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5. Conclusion

In this paper, the standard deviation describes
the dispersion of the values of criteria, giving the more
dispersed values criteria more importance and much
weights. The MOORA method is combined to the
proposed method to constitute a new approach called
SDV-MOORA in order to rank the alternatives when
no preference found (i.e. no weights are provided for
criteria).

*Corresponding Author:
Mohamed Fathi El-Santawy
E-mail: lost zola@yahoo.com



Life Science Journal 2012;9(4)

http://www.lifesciencesite.com

References

1.

Brauers, W. K. M. (2008), "Multi-objective
contractor's ranking by applying the MOORA
method", Journal of Business Economics and
Management, 2: 245-255.

Brauers, W. K. M. and Zavadskas, E. K. (2006),
"The MOORA method and its application to
privatization in a transition economy", Control
and Cybernetics, 35(2): 445-469.

Brauers, W. K. M. (2004), Optimization methods
for a stakeholder society, A revolution in
economic thinking by multiobjective optimization,
Boston: Kluwer Academic Publishers.

12/12/2012

5883

El-Santawy, M. F. (2012), "4 VIKOR Method for
Solving Personnel Training Selection Problem",
International Journal of Computing Science,
ResearchPub, 1(2): 9-12.

Hwang, C.L. and Yoon, K. (1981), Multiple
Attributes Decision Making Methods and
Applications, Heidelberg: Springer, Berlin.
Kalibatas, D. and Turskis, Z. (2008), "Multi-
criteria evaluation of inner climate by using
MOORA method", Information Technology and
Control, 37: 79-83.

Saaty, T.L. (1980), The Analytic Hierarchy
Process, McGraw-Hill, New York.



