Editor
‘ Vladimir Marascu-Klein

WSEgAS

Advances in Fiscal, Political
and Law Science

or 6he 2™ Inbernabional Conference on
8, Political and Law Science (EPLS '13)

Brasov, Romania, June 1-3, 2013

Adya‘ncén Fiscal, Political and Law Science

Scientific Sponsors

Business and Economics Series | 5




Wegaf

ADVANCES in FISCAL, POLITICAL
and LAW SCIENCE

Proceedings of the 2nd International Conference on Economics,
Political and Law Science (EPLS '13)

Brasov, Romania
June 1-3, 2013

Scientific Sponsors:

P : =y WY
e ¥ ©

llllll

Transilvania University University University Politehnica Stefan cel Mare

of Brasov of Craiova of Bucharest Universtity of Suceava

TR
ﬁt y W N ¥
ﬁ J MEGAT I\END wf ULBS _
Q\‘m NNNNNN “Lucdan Blaga" din Sibiu
Constantin Brancusi Megatrend University University Lucian Blaga Constanta Maritime

University of Targu-Jiu of Belgrade of Sibiu University

Business and Economics Series | 5

ISSN: 2227-460X
ISBN: 978-1-61804-191-3



ADVANCES in FISCAL, POLITICAL
and LAW SCIENCE

Proceedings of the 2nd International Conference on Economics,
Political and Law Science (EPLS '13)

Brasov, Romania
June 1-3, 2013

Published by WSEAS Press
WWW.Wseas.org

Copyright © 2013, by WSEAS Press

All the copyright of the present book belongs to the World Scientific and Engineering Academy and
Society Press. All rights reserved. No part of this publication may be reproduced, stored in a retrieval
system, or transmitted in any form or by any means, electronic, mechanical, photocopying, recording, or
otherwise, without the prior written permission of the Editor of World Scientific and Engineering Academy
and Society Press.

All papers of the present volume were peer reviewed by no less that two independent reviewers.
Acceptance was granted when both reviewers' recommendations were positive.
See also: http://www.worldses.org/review/index.html

ISSN: 2227-460X
ISBN: 978-1-61804-191-3




ADVANCES in FISCAL, POLITICAL
and LAW SCIENCE

Proceedings of the 2nd International Conference on Economics,
Political and Law Science (EPLS '13)

Brasov, Romania
June 1-3, 2013



Editors:

Prof. Vladimir Marascu-Klein, Transilvania University of Brasov, Romania

Reviewers:
Constantinescu Dan
Capusneanu Sorinel
Gandolfo Dominici
Boris Popesko
Maling Ebrahimpour
Milos Vecera

Jiri Hnilica

Dana Dluhosova
Yiannis Xenidis
Adriana Knapkova
Anna Adamik
Kakuro Amasaka
Zuzana Tuckova
Eva Kislingerova
Mihail Negulescu
Grabara Janusz
Eraldo Banovac
Carmen Giorgiana Bonaci
Dumitru Matis
Miroslav Culik
Paulo Avila

George Niculescu
Costea Simion
Chirita Mioara
Surojit Ghosh

Vijay Kumar G
Moise Bojinca

Chris Stout

Marie Pasekova
Ivan Pogarcic
Chunwei, Lu Wini Lu
Amalia Venera Todorut

Dumitru-Alexandru Bodislav

Joana Adrian

Razvan V. Mustata
Tomas Krabec

Borz Stelian Alexandru
Horatiu Tiberiu Gorun
Laura Magdalena Trocan
Bruce Dehning

Lubos Smrcka

Carmen-Mariana Mihalache

Rimma Shiptsova
Mohamed Rochdi Keffala

Maria Purificacion Garcia Miguélez

Arjun Agrawal

Olga Hasprova
Lukas Melecky
Federica Palumbo
Stoican Mirela

Ari Ginsberg
Berenika Hausnerova
Arion Felix

Vladan Holcner

David Tucek
Yin-Tsuo Huang

Ana Barreira

Petr Seda

Norazah Mohd Suki
Dragolea Larisa Dragolea
Andrei Jean Vasile
Nor Hazana Abdullah
Mehdi Shariatmadari
Michaela Stanickova
Jiri Strouhal



Preface

This year the 2nd International Conference on Economics, Political and Law Science (EPLS '13)
was held in Brasov, Romania, June 1-3, 2013. The conference provided a platform to discuss
organisational behaviour, business management, financial accounting, decision analysis, human
resources management, business ethics, risk management and risk analysis, digital marketing,
business law, public finance, crisis management, political economy, legal systems, legal
profession etc with participants from all over the world, both from academia and from industry.

Its success is reflected in the papers received, with participants coming from several countries,
allowing a real multinational multicultural exchange of experiences and ideas.

The accepted papers of this conference are published in this Book that will be sent to
international indexes. They will be also available in the E-Library of the WSEAS. Extended
versions of the best papers will be promoted to many Journals for further evaluation.

Conference such as this can only succeed as a team effort, so the Editors want to thank the
International Scientific Committee and the Reviewers for their excellent work in reviewing the

papers as well as their invaluable input and advice.

The Editors
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Determination of Gamzigrad Spa Development Strategies Using
TOPSIS and ELECTRE
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Megatrend University Belgrade
Park suma Kraljevica bb 19000 Zajecar
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gabrijela.popovic@fmz.edu.rs
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Abstract: - The paper proposes an evaluation model based on TOPSIS (Technique for Order Preference by
Similarity to Ideal Solution), and ELECTRE (ELimination Et Choix Traduisant la REalité) to help the decision
makers in selection of the optimal strategy for Gamzigrad spa development. AHP method is used as ancillary
method to determine the weights of criteria. A real case study is used to illustrate the effectiveness and
utilization of the proposed model for determination of the development strategies.

Key-Words: - Strategies determination, MCDM, TOPSIS, ELECTRE, AHP, spa development, Gamzigrad spa

1 Introduction

Gamzigrad spa has a great potential for the
tourism development, and because of that it is
necessary to determine appropriate strategies
for achieving the desirable improvement. But
choosing the appropriate strategy is not easy
task and very important question is: Which
strategy is the appropriate choice for present
conditions? The answer to this question could
be obtained by using MCDM (Multi-Criteria
Decision-Making) methods. Many authors have
discussed MCDM methods in the papers and
example of that are reviews include: [1-7].

This paper presents the possibility of finding
adequate strategy for sustainable development of
Gamzigrad spa by using TOPSIS and ELECTRE.
Criteria weights are determined by using AHP
method. The paper is organized as follows: in
section 2 the methods are explained; section 3
contains numerical example; and conclusions are
discussed in section 4.

2 Methods

2.1 The AHP method

AHP was proposed by Saaty [8, 9] to model
subjective decision-making processes based on
multiple criteria in a hierarchical system. This
method is very convenient for determining the

ISBN: 978-1-61804-191-3

267

relative criteria weights. Three of the most used
methods for determining the weights in AHP are:

e average of normalized columns (ANC),

¢ normalization of row average (NRA), and

e normalization of the geometric mean of the
rows (NGM) [10].

The AHP method includes following steps:
Step 1. Construct a pairwise comparison matrix
using the fundamental scale of the AHP (Table 1).

Table 1 Fundamental scale of AHP

The evaluation scale Definition

1 Equally important

3 Slightly more importance

5 Strongly more importance

7 Demonstrably more importance

9 Absolutely more importance

The medium value of the adjacent

Table 2 Pairwase comparison matrix

C, C, C, C,
C, A A, a3 Ay j
C, ayy ay) ays azj
Cj aj aj aj3 ajj

In the pairwase comparison matrix where a;

denotes the comparative importance of criterion C;
with respect to criterion C;. In the matrix a; =1,

when i=j and a; = a;.
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Step 2. Calculate relative normalized weight w;
of each criterion by using the following formulae:

:@aﬁ]%,

n
i=1
Step 3. Determine the maximum eigenvalue
Amex and calculate the consistency index CI :
Cl = (Anex —N)/(n-1). 3)
Step 4. Obtain the random index RI for the
number of criteria used in the decision making
(Table 3).

1)

Table 3 Random index details

Number
of 1 2 3 4 5 6 7 8 9
criteria
RI 000 000 058 090 112 124 132 141 145

Step 5. Calculate the consistency ratio CR by
using following formula:
CR =CR/RI. 4)
Judgment is appropriate when the value of CR is
0.1.

2.2 The TOPSIS Method
The TOPSIS was first introduced by Hwang and
Yoon 1981 [11]. According to this method the most
suitable alternative would have the shortest distance
from the ideal solution and largest distance from the
anti-ideal solution [12]. There are a lot of examples
of using TOPSIS for improving the decision making
process in many different fields and one example of
that is paper of Dagdeviren et al. [13].

The TOPSIS method consists of following steps:

Step 1. Establish decision matrix. Criteria shown
as qualitative values need to be changed into
guantitative values. A numerical scale, which is
using for that purpose, is shown in Table 4:

Table 4 Transformation of linguistic scales into
quantitative values

Linguistic scale Quantitative value
Benefit - max Cost - min
Very high 9 1
High 7 3
Average 5 5
Low 3 7
Very low 1 9

Step 2. Calculate the normalized decision matrix.
The normalized value r; is calculated as:
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()

m
2
i =X / inj ’
i=1

where X; is the rating of alternative A; with respect
to the criteria C; w; is the weight of the criteria
C;, i=1..mm is number of alternatives, and
j=1,...,n, nisnumber of criteria [14].

Step 3. Create the weighted normalized decision
matrix. The weighted normalized value v; is
calculated as:
Vi =Wl (6)

Step 4. Determine ideal solution A*and anti-
ideal solution A~ using formulae:

A" = {vl+ VAL }: i(miaxvij| iel ') (miinvij| iel ”)}(7)

A = {v{,...,v;}: im_invij| iel '} (m_axvij| iel ")}(8)
1 1
where |'is associated with set of benefit criteria,

and 1" is associated with set of cost criteria.
Step 5. Calculate the separation of each

alternative from ideal solution D,", and anti-ideal

solution D; wusing the n-dimensional Euclidean
distance using formulae:

D = Z(Vij ~v;) ©)
=1

D = Zn:(vij _Vj_)' (10)
=1

Step 6. Calculate the relative closeness to the
ideal solution as follows:
C'= Dii/(Dr +Dy ),

where 0<C* <1.
Rank the alternatives according to descending order
of Ci.

(11)

2.3 The ELECTRE Method
The ELECTRE method was developed by Roy 1968
[15] as response to the existing decision making
methods. This method could be viewed as a
philosophy of a decision aid.

The main steps of the ELECTRE method
include:

Step 1, 2 and 3 are equal to the TOPSIS
methodology.

Step 4. Determine concordance C,  and
discordance D, sets by using follows formulae:
Cpr ={i| xpj= x1j}, (12)
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D, =3 =S, =i xpj<xri}. (13)
Step 5. Define the concordance matrix ¢, on the
basis of the concordance sets. The elements of this
matrix are the concordance indices and it is
calculated as:
= >w,.
jeCpr
Step 6. Determine the discordance matrix d,- on
the basis of the discordance sets. The elements of
the matrix are the discordance indices determined
by the following formula:
5 - max(wy; —w |

P max W —W,;
jed

(14)

(15)
rj
Step 7. Determine the matrix of concordance

domination, on the basis of the average index of
concordance - AIC by using formula:

AlIC = pz;rzl: m(m 1) (16)
where p#r.

Step 8. Analogously to the matrix of
concordance domination, there is a need for

determination of the matrix of discordance
domination on the basis of the average index of
discordance - AID as follows:

AID = Zz

p=l r=1
where p#r.
Step 9. Determine the matrix of aggregate

domination — mad, whose elements are equal to the
product of the elements on a certain position in

m(m 1)’ (17

matrices of agreement and  disagreement
domination:
mad, =msd,, -mnsd,, (18)

Step 10. Less desirable actions are eliminated,
while one or more alternatives are separated as most
desirable. Therefore, the ELECTRE | method
provides a partial order of actions.

3 A numeric application of proposed

methods
Tourism potential of Gamzigrad spa is not
properly used. Future development of this spa
requires realization of suitable projects which
could promote different tourism capacities of
this area. TOPSIS and ELECTRE are used in
ranking of the development strategies in order
to improve the presence position of this spa and
East Serbia region as well. The available
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alternative projects, defined by management
team of the spa, are:
= A; —health tourism
= A, —sports tourism
= A;—recreation tourism
= A, - country tourism
= A; —congress tourism
The following five criteria were defined for
evaluation of the projects:
» C; — financial investments (€). Project that
requires less investments are more desirable.
= C, — solution delivery (€). Second best
investment solution for the observed projects.
As previous, project that requires less
investment has the advantage.
= C; - strategic contribution. Project with
higher contribution to the development of the
Gamzigrad spa is desirable.
= C,4 - risk management. The project with the
least risk has the advantage.
= Cs — environment. Project that more relies
on the environment potentials is more
desirable.
Presented methods are applicable to any decision
making problem, not only to strategies
determination presented here.

3.1 Determination of the criteria weights
Three experts in the field of tourism resources
management are consulted in order to determine the
relative importance of all possible pairs of criteria
with respect to the overall goal. Their judgments are
arranged into the matrixes and presented in Tables
8, 9 and 10.

The relative normalized weight w; of each

criterion j is calculated by using formulae (1) and
(2). The consistency ratio CR is checked by
formulae (3) and (4). Three different judgments and
therefore, different weights, are reduced to a
common weight by using formula (1).

Table 5 Pairwise matrix - Expert 1

C.lC|C|c|cs| w

C1 1 1/7 1 5 1 0.136

(_‘,2 7 1 3 7 7 0.539

C3 1 1/3 1 5 3 0.190

C4 15 | 17 | 15 1 1/3 0.042

Cs 1 1/7 | 1/3 3 1 0.093
CR =9.30%
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Table 6 Pairwise matrix - Expert 2

clc|c|c|c| w,

c, |1 |w|uws| 1| 1] oo

C, | 7] 1|5 | 7] 7| o580

C, | 3 |v2| 1| 3| 3| oiss

C, |t |wr|ws| 1 |ws| 0061

Co |t |wr|ws| 3| 1| 0099
CR=7.39%

Table 7 Pairwise matrix - Expert 3

C|C|C|C|C| W
c, |t |wr|ws| 3 | 1| o001
c, | 7] 1|5 | 7|7 | 0569
C, | 3 |v2| 1|5 | 3| 0204
C, || wr|w2| 1 |wu3| 0045
Co |1 |wr|ws| 3 | 1| 000
CR = 9.50%

Table 8 presents final weights of observed
criteria calculated by formula (1).

Table 10 Initial decision matrix

Criteria
Alternatives C.l C.Z Cs C_4 Cs
min min max min max
A 200.000 | 250.000 7 5 9
A, 70.000 | 90.000 9 5 7
As 60.000 | 70.000 9 3 9
A, 120.000 | 140.000 7 3 7
As 40.000 | 60.000 7 3 9
Normalized decision matrix (Table 11) is
calculated by using formula (5).
Table 11 Normalized decision matrix
Criteria
Alternatives C_l C_2 Cs Cf‘ Cs
min min max min max
A 0.7875 | 0.7958 | 0.3982 | 0.5698 | 0.4874
A, 0.2756 | 0.2865 | 0.5120 | 0.5698 | 0.3791
As 0.2362 | 0.2228 | 0.5120 | 0.3419 | 0.4874
A, 0.4725 | 0.4456 | 0.3982 | 0.3419 | 0.3791
As 0.1575 | 0.1910 | 0.3982 | 0.3419 | 0.4874

Table 8 Weights of criteria Steps 1 and 2 are done.
Criteria Weights ] ) o )
C, 0.100 Step 3. The weighted normalized decision matrix
C, 0.094 is calculated by formula (6) and shown in Table 12.
Cs 0.049
Gy 0.194 Table 12 Weighted normalized decision matrix
Cs 0.563 Criteria
) 1
C, C, Cs C, Cs
Weights 0.100 | 0.094 | 0.049 | 0.194 | 0.563
3.1 Ranking by TOPSIS Method Alternatives min min max min max
Table 9 presents the raw data which are base for A 0.0787 | 0.0748 | 0.0195 | 0.1105 | 0.2744
decision making process. A, 0.0276 | 0.0269 | 0.0251 | 0.1105 | 0.2134
A 0.0236 | 0.0209 | 0.0251 | 0.0663 | 0.2744
Table 9 Raw data 2
A, 0.0472 | 0.0419 | 0.0195 | 0.0663 | 0.2134
Financial Solution Strateqic Risk
invest. | delivery 0 Environ. As 0.0157 | 0.0180 | 0.0195 | 0.0663 | 0.2744
(€) © contribut. managem.
min min max min max Step 4. The ideal A*and anti-ideal solutions A~
Health 200000 | 250.000 High Average very are determined by formulae (7) and (8), and they are
tourism High .
Sports as in Table 13.
tourism 70.000 90.000 Very high Average High
Recreation | 6000 | 70000 | Very high Low Very Table 13 The ideal A" and anti-ideal solutions A~
A* 0.0157 | 0.0180 | 0.0251 | 0.0663 | 0.2744
Count . .
tourism | 120000 | 140000 | High Low High A 0.0787 | 0.0748 | 0.0195 | 0.1105 | 0.2134
Congress . Very
tourism 40.000 60.000 High Low high

Qualitative data is changed into quantitative by
using numerical scale shown in the Table 4 (see

Table 10).
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Step 5. The separation measures D,” and D, are

determined by using the formulae (9) and (10). The
results are shown in Table 14.



Table 14 The separation measures and relative
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closeness to the ideal solution

Alternative D/’ D,
| I
A 0.0958 0.0610
A, 0.0768 0.0703
Az 0.0084 0.1079
A, 0.0729 0.0635
As 0.0056 0.1135

Step 6. Relative closeness of a particular solution
to the ideal solution C, is calculated by using

formula (11), and it is given in Table 15. According
to the results, the rank is followed:

Table 15 Ranking results

Alternative C, Rank
A 0.3888 5
Ay 0.4780 3
Ag 0.9276 2
Ay 0.4655 4
As 0.9532 1

3.2 Ranking by ELECTRE Method

Available alternatives for improving the conditions
in the Gamzigrad spa are ranked by using
ELECTRE method. Step 1, 2 and 3 of this method
are the same as in TOPSIS.

Step 4. Concordance C, and discordance sets D
are determined by applying the formulae (12) and
(13) and they are shown in Table 16.

Table 16 Concordance and discordance sets

Step 5. Concordance matrix ¢, is calculated by
using formula (14) and data from Table 8 and it is as

in Table 17.
Table 17 Concordance matrix
0 0.757 0.563 0.612 0.612
0.437 0 0.049 0.806 0.049
1 1 0 1 0.806
0.437 0.757 0.194 0 0.243
1 0.951 0.951 1 0

Step 6. Discordance matrix d, is calculated by
using formula (15) and it is presented in Table 18.

Table 18 Discordance matrix

0 0.840 1 0.725 1
1 0 1 1 1
0 0 0 0 1
1 0.045 1 0 1
0 0.092 0.708 0 0

Step 7. The matrix of concordance domination is
calculated by using formula (16) and presented in

Table 19.
Table 19 Matrix of concordance domination
0 1 0 0 0
0 0 0 1 0
1 1 0 1 1
0 1 0 0 0
1 1 1 1 0

Step 8. The matrix of discordance domination is
obtained by using formula (17) and it is presented in

Table 20.

Table 20 Matrix of discordance domination

Cpr Dy 0 0 0 0 0
C1p=1,2,45 D;,=3 0 0 0 0 0
Ci3=1,2,4,5 Di3=3 1 1 0 1 0
Cu=12345 Dy =- 0 1 0 0 0
Cis=1,2,3 Dis=4,5 1 1 0 1 0
C,n=34 D»n=125
Cx=1234 Dy=5 Step 9. Matrix of aggregate domination mad,, is
224 = i ‘2‘2 y 824 = é 2 determined by using formula (18) and values of the
25— 4y &y 9, 25 — - i
Cu=35 Dn=124 matrix are follows (Table 21):
C32=3,5 D32:l,2,4 A ) )
Cwu=3,45 Dy =1,2 Table 21. Matrix of aggregate domination
Cx=12345 Das = - A 0 0 0 0
Cy=3 Ds=1,245 0 A 0 0 0
C42 =1,2,5 D42 =3,4 1 1 A3 1 0
Ci3=1,2,4 Ds3=3,5 0 1 0 o 0
Cis=1234 Dy =5 1 1 0 1 As
C51:3,5 D51:1,2,4
Csp=5 Ds,=1,2,3,4 Step 10. Table 22 shows recommended projects
Cs=4,5 D5 =1,2,3 that are obtained by eliminating less desirable
C54=3,4,5 D4:1,2
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Table 22 Ranking results

A — A, A Ay Dominate under A;, A, A4
As — A Ay Ay Dominate under A;, Ay, A4
A, Not dominant

AL — A, Dominate under A,

A Not dominant

4 Conclusion

A decision model presented in the paper is provided
for strategy determination for improvement the
business position of Gamzigrad spa. TOPSIS and
ELECTRE decision-making methods have been
used in the proposed model as the tools that can help
in making the right choice. These weights, obtained
by AHP, are included in TOPSIS and ELECTRE
computations and their proper determination is very
important because they could change the ranking.

The obtained results are not completely identical.
TOPSIS shows alternative As — congress tourism as
the most appropriate choice for the present
conditions and alternative A; — recreation tourism is
in the second place. The first two places are the
same in the ELECTRE but other three alternatives
have different ranking.

Application of the ELECTRE method was
relative successful because precise ranking was not
determined. But, solution gained by the TOPSIS is
more accurate and elegant because it gives the
precision ranks of observed alternatives.

Efficiency of the strategy selection is
significantly increased by using the proposed
methods. These methods could consider any number
of different criteria and offers a more objective,
simple and reliable strategy selection approach.
Proposed methods could be combined with different
mathematical models for improving the decision
making quality.
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