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Abstract— Multi-criteria decision making has been one of the fastest growing areas during the last decades depending on the changing’s in the
business sector. Decision maker(s) need a decision aid to decide alternatives and mainly excel less preferable alternatives fast. With the help of
computers the decision making methods have found great acceptance in all areas of the decision making processes. Since multi-criteria decision
making (MCDM) has found acceptance in areas of operation research and management science, the discipline has created several methodologies.
Itis difficult to find the performance of employees by considering the factors. In these paper employees performance level is analyzed and ranked
by TOPSIS and SAW methods. Obtained results are validated using ANN and the results were compared. Even the problem with both the objective
function is complex by solving MCDM. Hence Optimization Method of approach to a problem is analyzed and further comparison is made.

Index Terms— ANN, MCDM, Performance level, SAW, TOPSIS

1 INTRODUCTION

M ulti-criteria decision analysis (MCDA), sometimes called
multi-criteria decision making (MCDM) [ is a discipline
aimed at supporting decision makers faced with making nu-
merous and sometimes conflicting evaluations. MCDM con-
sists of constructing a global preference relation for a set of
alternatives evaluated using several criteria and selection of
the best actions from a set of alternatives, each of which is eva-
luated against multiple, and often conflicting criteria. Further
the objective function with both positive and negative criteria
is solved through Optimization Technique which is more
complex by MCDM. Therefore, the aim of this paper is to
compare the various MCDM tools to decision-making prob-
lems, to determine parameter analysis compared with other
methods and the mathematical approach of solving the prob-
lem with both the function.

2 TOPSIS METHOD

Technique for order performance by similarity to ideal solu-
tion (TOPSIS) 21, one of the known classical MCDM methods
was first developed by Hwang and Yoon for solving MCDM
problems. TOPSIS is based on the idea, that the chosen alter-
native should have the shortest distance from the positive
ideal solution and on the other side the farthest distance of the
negative ideal solution.
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The TOPSIS-method will be applied to a case study, which is
described in detail.

3 SAW METHOD

Simple Additive Weighting (SAW) is probably the most used
and abused MCDA method. It is intuitive and easy. Simple
Additive Weighting (SAW) Blwhich is also known as weighted
linear combination or scoring methods is a simple and most
often used multi attribute decision technique. The method is
based on the weighted average. An evaluation score is calcu-
lated for each alternative by multiplying the scaled value giv-
en to the alternative of that attribute with the weights of rela-
tive importance directly assigned by decision maker followed
by summing of the products for all criteria. The advantage of
this method is that it is a proportional linear transformation of
the raw data which means that the relative order of magnitude
of the standardized scores remains equal.

4 ANN METHOD

For the validation process ANN [¢! is followed. The human
brain provides proof of the existence of massive neural net-
works that can succeed at those cognitive, perceptual, and
control tasks in which humans are successful. The brain is ca-
pable of computationally demanding perceptual acts (e.g. rec-
ognition of faces, speech) and control activities (e.g. body
movements and body functions). The advantage of the brain is
its effective use of massive parallelism, the highly parallel
computing structure, and the imprecise information-
processing capability. Hence the employee stress is dealing
with the biological factor ANN is the best method to validate
problems associated with it. Artificial neural networks (ANN)
have been developed as generalizations of mathematical mod-
els of biological nervous systems.
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6 RESULTS

£ Above tables shows the result of employees subjected to more stressed

PP . Decision
Comparison .‘wnsltl'w‘fr} L'“‘g.e N.o of Maker’s Time Analysis
Analysis Criteria y
* Support
TOPSIS 3 4 2 2
SAW 2 3 3 4
ANN 3 z 3 4

7 MuLTI CRITERIA DECISION METHOD-PARAMETER
COMPARISON

*1-5 for lower to best values.

Different Methods is analyzed and the grades were given

based on evaluating the weight.

» Sensitivity Analysis:
The decision maker can make better decisions if he/she can
determine how critical each criterion is. In other words, how
sensitive the actual ranking of the alternatives is to changes on
the current weights of the decision criteria.

» Large Numbers of Criteria:
As the criterion becomes large for some of the alternatives, The
MCDM technique can support to its own weight age. Hence
grades have been given based on the MCDM support to large
number of criteria or attributes.

» Decision Makers Support:
According to the Decision Maker the appropriate weight-age
can be given. Hence grades have been given based on the deci-
sion maker support to the MCDM.

» Time Analysis:
The time taken for the solving the problem with different crite-
ria differs. Hence the grades given to MCDM tools based on
their time taken to solve the problem.

8 MATHEMATICAL MODEL

In optimization models the requirements come from the rela-
tionships that must hold among the decision variables and the
various static or dynamic structural elements by the nature of
system operation. Each requirement leads to a constraint on the
decision variables that will be expressed as a mathematical equ-
ation or inequality in the model for the problem. The model also
includes any bounds (lower and/or upper) that the decision
variables or some functions of them must satisfy in order to
account for the physical limitations under which the system
must operate.

We know that if an objective function is a cost function (profit
function) we would like to minimize (maximize) it. Fortunately,
it is not necessary to consider minimization and maximization

prob-

Maximum value of f(z) _\"hn_lmum wilie of - f{z) lems

. : = — | subject to the same con- sepa-
subject to some constraints dia p

_ straints rate-

ly, since any minimization problem can be transformed directly

into a maximization problem and vice versa. For example, to
maximize a function f(x) of decision variables X, is equivalent to
minimizing —f(x) subject to the same system of constraints, and
both these problems have the same

set of optimum solutions. Also, we can use

.. (3)

9 CONCLUSION

It is quite clear that selection of employee’s performance factor
involves a large number of considerations. The use of TOPSIS
method is observed to be quite capable and computationally
easy to evaluate and select significant effect of stress from a giv-
en data. TOPSIS method uses the measures of the considered
criteria with their relative importance in order to rank the em-
ployee with respective results. Thus, this popular MCDM Kl me-
thod can be successfully employed for solving any type of deci-
sion-making problems having any number of criteria and alter-
natives in the manufacturing domain. The obtained results were
compared both with TOPSIS, SAW Bland ANN FJ, thus the em-
ployee with high performance level are ranked. The extension
of this paper is validated by ANN. The parameter analyses for
the MCDM tools are also stated with different grades. For the
problem with multi-Objective function MCDM tools is not suf-
ficient, hence mathematical model is suggested and still im-
provement in mathematical model can be made . As a future
scope, objective function with ranges of problem with different
constraint can be formulated.
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