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ABSTRACT  
Purpose - In this paper, we �(�}���µ�•���}�v���š�Z�����v���Á�•���]�u�‰�����š�����v���o�Ç�•�]�•���}�(���š�Z�������o�µ�����•�š�}���l���Œ���š�µ�Œ�v�•�X���'���o���š���•���Œ���Ç�U���&���v���Œ�����Z���������v���������”�]�l�š���”���•�š�}���l���‰�Œ�]�����•��
skyrocketed in the last 3 months right after the suspension of leagued due to pandemic since they were not supported with the financial 
results of the clubs 
Methodology - We investigate the anomalies observed in the pandemic for three big football club stock returns by utilizing EGARCH models 
and News Impact Curves 
Findings- According to our EGARCH models we find that in Covid-19 period news impact persistency significantly increased for all three big 
club stock volatilities. Moreover, News Impact curves showed us in Covid-�í�õ�� �‰���Œ�]�}���� �š�Z���� �����Z���À�]�}�Œ�� �}�(�� �&���v���Œ�����Z������ ���v���� �����”�]�l�š���”�� �À�}�o���š�]�o�]�š�Ç��
changes. In the pandemic period after suspension of Turkish Football �>�����P�µ�������������v���Á�•���Z���•���u�}�Œ�����]�u�‰�����š���}�v���&���v���Œ�����Z���������v���������”�]�l�š���”���•�š�}���l��
volatility 
Conclusion- Since the leagues are suspended due to Covid-19 pandemic, and weak financial performances of all teams also do not support 
the stock price performances there is no fundamental explanation for this hike experienced in the last 3 months. This result confirms our 
first study conclusion which is sporting performances, excluding the unexpected wins, do not have any impact on the volatility of listed 
football clubs. 
 
Keywords: Turkish Football League, Covid-19, news impact curves, T�}���]�v�[�•���Y�U���'���o���š���•���Œ���Ç�U���&���v���Œ�����Z�����U�������•�]�l�š���•�X 
JEL Codes: C58, G14, G15 
 

 

1. INTRODUCTION  

The coronavirus pandemic caused significant financial loss to the world of football. Manchester United, the 20-time Premier 
League champions have faced $1.2BN decrease of their stock market value. The Old Trafford side were valued at $3.6BN 
before Covid-19 however it decreased to $2.4BN. Fueled by the huge impact of Covid-19 to Italy, Juventus is another example 
whose stock prices decreased 56% between 13.02.2020 and 12.03.2020 from 1.24 EUR to 0. 55 EUR. It recovered to 0.83 EUR 
as of 22.05.2020. In 2018/2019 season Manchester United generated 711.5 million EUR revenue while Juventus reached to 
459.7 million EUR.  

�d�µ�Œ�l�]�•�Z���(�}�}�š�����o�o�[�•���•�}-�����o�o�������Z���]�P���š�Z�Œ�����[���}�(���'���o���š���•���Œ���Ç���&���v���Œ�����Z���������v���������”�]�l�š���”�����Œ�������Ç���(���Œ���š�Z���������•�š���•�µ�‰�‰�}�Œ�š�������d�µ�Œ�l�]�•�Z���š�����u�•�X��
�����š�Á�����v���š�Z���u���š�Z���Ç���Z���À�����Á�}�v���u�}�•�š���}�(���š�Z�������Z���u�‰�]�}�v�•�Z�]�‰�•���]�v���š�Z�����Z�]�•�š�}�Œ�Ç���}�(���š�Z�������}�µ�v�š�Œ�Ç�[�•���š�}�‰���o�����P�µ���U�����v�����š�Z���Ç have the biggest 
financial structures in Turkish football. Compared to Manchester United and Juventus, big-three of Turkish Football League, 
they neither have better financials nor their international sportive success is better. However, the stock prices skyrocketed 
�]�v���š�Z�����o���•�š���ï���u�}�v�š�Z�•���Œ�]�P�Z�š�����(�š���Œ���š�Z�����•�µ�•�‰���v�•�]�}�v���}�(���o�����P�µ���������µ�����š�}���‰���v�����u�]���X���'���o���š���•���Œ���Ç�U���&���v���Œ�����Z���������v���������”�]�l�š���”���•�š�}���l���‰�Œ�]�����• 
increased 72%, 40% and 45% respectively between 19.03.2020 and 15.05.2020 (Figure 1). 
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Figure 1: Galatasaray, Fenerbah���������v���������”�]�l�š���”���^�š�}���l���W�Œ�]�������d�Œ���v�������µ�Œ�]�v�P�����}�À�]��-19 Incident 

  
�/�v���š�Z�]�•���‰���‰���Œ���Á�����Œ���À�]�•�]�š���}�µ�Œ���‰�Œ���À�]�}�µ�•���•�š�µ���Ç���^�D�}�v���Ç�����o�o���]�v���š�Z�����d�µ�Œ�l�]�•�Z���&�}�}�š�����o�o���>�����P�µ���W�������^�š�}���l�������Z���À�]�}�Œ�����v���o�Ç�•�]�•���}�(���'���o���š���•���Œay 
and Fenerbahce �����•�������}�v���/�v�(�}�Œ�u���š�]�}�v���^���o�]���v�������~�P�Ì���µ�Œ���l�����v�����h�o�µ�•�}�Ç���î�ì�í�ï�•�_���Á�Z�]���Z���Á�������}�v���o�µ���������š�Z���š���µ�v���Æ�‰�����š�������Á�]�v�•���Z���À����
a significant effect on stock returns. Moreover, we showed that non-sportive news such as match fixing case of FB and player 
transfer news of GS have a more significant effect on stock returns where bad news has a higher impact compared to good 
news. Catastrophic events always create a more emotional cycle in the financial markets. 

The article will continue with the recent literature review for sports economics and the application of econometrics modeling 
in football club stocks. In the following parts we will analyze the financial fundamentals of the three major football club of 
Turkish Football League to relate our findings with the unexpected stock price increases in the pandemic period. We will 
finalize our analysis by utilizing EGARCH models and News Impact Curves to show that stock returns are driven by news rather 
than sports success or financial fundamentals of the football clubs  

2. LITERATURE REVIEW 

The effects of the football match results were studied by several researches covering many topics. Some of these 
�•�š�µ���]���•�� �(�}���µ�•������ �}�v�� �š�Z���� ���(�(�����š�•�� �}�(�� �š�Z���� �]�v���]�À�]���µ���o�� �(�}�}�š�����o�o�� �š�����u�•�[�� �u���š���Z���• (Renneboog and Vanbrabat ,2000; 
Palomino et al., 2005; Stadtmann, 2006; Boido and Fasano, 2007) while the others have focused on examining 
�š�Z�����]�u�‰�����š�•���}�(���v���š�]�}�v���o���(�}�}�š�����o�o���š�����u�•�[���u���š���Z���Œ���•�µ�o�š�•���~�����u���v�•�����š�����o�X�U���î�ì�ì�ó�V 2010; Ashton et al., 2010; Gerlach, 
2011). 

In Turkey, to the public and media alike, football is the most important sport. However, there are not many studies in the 
�o�]�š���Œ���š�µ�Œ�������}�À���Œ�]�v�P���d�µ�Œ�l�]�•�Z���&�}�}�š�����o�o���>�����P�µ���•���(�}�}�š�����o�o�����o�µ�����•�š�}���l�•�[�������Z���À�]�}�Œ�X���/�v���š�Z���]�Œ���‰���‰���Œ�������Œ�µ�u���v�š�����š�X�����o�o���~�î�ì�ì�õ�•���š���•�š�������š�Ze 
hypothesis whether returns on GS, FB and BJK can be associated with the wins of teams and the strength of the emotional 
ties that fans who happen to be broker/traders have to their teams. Their results are in line with the proposition that wins 
are associated with higher returns. Mor���}�À���Œ�U���š�Z���]�Œ���(�]�v���]�v�P�•���•�Z�}�Á���š�Z���š���•�š�}���l���u���Œ�l���š���Œ���š�µ�Œ�v�•���]�v���Œ�����•�������(�}�o�o�}�Á�]�v�P�����:�<�[�•���Á�Z�}�•����
�(���v�•�� �Z���À���� ���� �Z�]�P�Z�� �Œ���š���� �}�(�� �(���v���š�]���]�•�u�� �Á�]�v�•�� ���P���]�v�•�š�� �(�}�Œ���]�P�v�� �Œ�]�À���o�•�X�� �����u�]�Œ�� ���v���� �����v�]�”�� �~�î�ì�í�í�•�� ���}�v�•�]�����Œ������ �š�Z���� ���v�š�]���]�‰���š������ ���v����
unexpected results as explanatory variables in their �u�}�����o�X���d�Z���Ç���µ�•�����������”�]�l�š���”�U���&���v���Œ�����Z���������v�����'���o���š���•���Œ���Ç�������š���������š�Á�����v��
2004 and 2009.  
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�E�}���•�]�u�]�o���Œ�����(�(�����š���]�•���Œ���‰�}�Œ�š�������(�}�Œ���&�������v�����'�^�X���d�Z�������Œ�µ���]���o�����]�(�(���Œ���v�������}�(���Á�]�š�Z���P�Ì���µ�Œ���l�����v�����h�o�µ�•�}�Ç���~���î�ì�í�ï�•���]�•���š�Z���š���Á�����š���•�š�������š�Z����
effect of game results, betting odds to and specific announced news about the teams rather than testing a general news 
effect on the GS, FB and BJK stocks as Berument et. all (2009) did. So, we provided one of the first detailed examples in this 
research area about stock behaviors of Turkish Football League clubs listed in ISE.  

���Ç�� ���u�‰�o�}�Ç�]�v�P�� �u�µ�o�š�]�‰�o���� �Œ���P�Œ���•�•�]�}�v�� �u�}�����o�•�U�� �^���Œ������ ���v���� �•���Œ���v�� �~�î�ì�í�ï�•�� �•�Z�}�Á�� �š�Z���š�� �š�Z���� �•�}�������Œ�� �‰���Œ�(�}�Œ�u���v������ �]�•�� �•�]�P�v�]�(�]�����v�š�o�Ç�� ���v����
�‰�}�•�]�š�]�À���o�Ç���Œ���o���š�������Á�]�š�Z���š�Z�����•�š�}���l���Œ���š�µ�Œ�v�•���(�}�Œ�����o�o���š�Z�����š�Z�Œ���������o�µ���•�X���d�Z�����Œ���o���š�]�}�v�•�Z�]�‰���]�•���(�}�µ�v�����•�š�Œ�}�v�P���Œ���]�v�������”�]�l�š���”�����}�u�‰���Œ�������š�}���š�Z����
�}�š�Z���Œ���š�Á�}�X���'�‚�l�š���v�����v�����<���Œ���š���‰�����~�î�ì�í�ñ�•���µ�•���������À���v�š���•�š�µ���Ç���u���š�Z�}���}�o�}�P�Ç�����Ç�����Œ�}�Á�v�����v�����t���Œ�v���Œ���]�v���}�Œ�����Œ���š�}�����v���o�Ç�Ì�����š�Z�������(�(�����š�•��
of football club related events caused by match-fixing activities on stock prices concluding that there are statistically 
significant abnormal returns around the publication date. Sultano�Rlu et all (2018) show that any positive or negative 
announcement released from Turkish court, Turkish Football Federation, the UEFA and/or the Court of Arbitration for Sport 
about Fener�����Z���������v�������o�•�}�����v�Ç���v���Á�•�������}�µ�š�����o�µ�������Æ�����µ�š�]�À���•�����o�o���P�����o�Ç���]�v�À�}�o�À�������]�v���š�Z�������À���v�š���}�(���u���š���Z-fixing and the match 
�Œ���•�µ�o�š�•���Z���À�����•�]�P�v�]�(�]�����v�š���‰�}�•�]�š�]�À�������(�(�����š�•���}�v���š�Z�����&���v���Œ�����Z�����[�•���•�š�}���l���Œ���š�µ�Œ�v���À�}�o���š�]�o�]�š�Ç�X���/�v�������Œ�������v�š���•�š�µ���Ç���h�o�µ�•�}�Ç�����v�����m�v�o�º���~�î�ì�î0) 
state that the announcement of entering group stages in the UEFA European League before the match-fixing process has a 
positive impact on both teams' stock movements. On the other hand, after the announcement of match-fixing, the negative 
effect is achieved for both teams, even they earn the right to enter group stages.  As a result of the literature summary we 
can conclude that although the methodologies can vary, most of the titles cover news impact on sport club stock returns 
rather than the sportive success. 

3. METHODOLOGY  

One model that allows for asymmetric effect of news is the EGARCH model. One problem with a standard GARCH model is 
that it is necessary to ensure that all the estimate coefficients are positive. Nelson (1991) proposed a specification that does 
not require non-negativity constrains.  

Consider: 

      �Ž�•�:�D�ç�; 
L �Ù�4 
E�Ù�5�@���ß�7�-

�Û�ß�7�-
�,�ä�1 �A
E�ã�5��

���ß�7�-

�Û�ß�7�-
�,�ä�1 �� 
E�Ú�5�Ž�•���:�D�ç�?�5�;                                                 (1)  

Equation (1) is called the exponential-GARCH or EGARCH model. There are three interesting features to notice 
about EGARCH model:  

1. The equation for the conditional variance is in log-linear form. Regardless of the magnitude of ln(ht), the implied 
value of ht can never be negative. Hence, it is permissible for the coefficients to be negative. 

2. Instead of using the value of �Ý�ç�?�5
�6 , the EGARCH model uses the level of standardized value of �Ý�ç�?�5

�6  [ i.e., �Ý�ç�?�5
�6  

divided by �:�D�ç�?�5�;�4�ä�9 ]. Nelson argues that this standardization allows for a more natural interpretation of the size 
and persistence of shocks. After all, the standardized value of �Ý�ç�?�5

�6  is a unit-free measure.  
3. The EGARCH model allows the leverage effects. If �Ý�ç�?�5

�6 / �:�D�ç�?�5�;�4�ä�9 is positive, the effect of the shock on the log of 
conditional variance is �Ù�5 
E�ã�5 . If �Ý�ç�?�5

�6 / �:�D�ç�?�5�;�4�ä�9 is negative, the effect of the shock on the log of the conditional 
variance is 
F�Ù�5 
E�ã�5.  

The trade-off between future risks and asset returns are the essence of most financial decisions. Risk mainly 
composes of two factors such as volatilities and correlations of financial assets. Since the economy changes 
frequently and new information is distributed in the markets second moments evolve over-time. Consequently, 
if methods are not carefully established to update estimates rapidly then volatilities and correlations measured 
using historical data may not be able to catch differentiation in risk (Cappiello et. all, 2006).  

If we consider EGARCH models, the news impact curve has its minimum at �át-1=0 and is exponentially increasing 
in both directions but with different parameters. The news impact curves are made up by using the estimated 
conditional variances equation for the related model as such the given coefficient estimates and with the lagged 
conditional variance set to the unconditional variance. 

Consider EGARCH (1,1) 

        ���������������Ž�•�:�D�ç�; 
L �Ù�4 
E�Ú�Ž�•�:�D�ç�?�5�; 
E�Ù�5�V�ç�?�5 
E�Û�:���V�ç�?�5���; 
F�' �:���V�ç�?�5���;                       (2) 

where �V�ç 
L �Ý�ç �ê�ç
W  . The news impact curve is 
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�����������������������������������������������������������������������������������������������������D�ç 
L �P
�#�A�T�L
�#�A�T�L�f

�� �-�>�



¥�Û�ß
�� �-�?�



¥�Û�ß

�g�Q��
�B�K�N���Ý�ç�?�5 
P �r��
�B�K�N���Ý�ç�?�5 
O�r��                   (3) 

���������������������������������������������������������������������������������������������������������# � �D�ç
�	 �A�T�L
c�Ù�4 
F�Û
¥�t���è
g               (4) 

�������������������������������������������������������������������������������������������������������������Ù�5 
O�r���������������������Ù�5 
E�Û
P�r                           (5) 

An impo�Œ�š���v�š�����Z���Œ�����š���Œ�]�•�š�]�����}�(�����•�•���š���‰�Œ�]�����•���]�•���š�Z���š���^�������_���v���Á�•���Z���•���u�}�Œ�����‰���Œ�•�]�•�š���v�š���]�u�‰�����š���}�v���À�}�o���š�]�o�]�š�Ç���š�Z���v���^�P�}�}���_���v���Á�•���Z���•�X��
Most of the stocks has a strong negative correlation between the current return and the future volatility. In this context we 
can define leverage effect as such volatility tends to decrease when returns increase and to increase when returns decrease.  

�d�Z�����]���������}�(���š�Z�����o���À���Œ���P�������(�(�����š���]�•�����Æ�Z�]���]�š�������]�v���š�Z�����(�]�P�µ�Œ���������o�}�Á�U���Á�Z���Œ�����^�v���Á���]�v�(�}�Œ�u���š�]�}�v�_���]�•�������(�]�v���������v�����u�����•�µ�Œ���������Ç���š�Z�����•�]�Ì�� 
of �át-1 . If �át-1=0, expected volatility (ht) is 0. Any �v���Á�•���]�v���Œ�����•���•���À�}�o���š�]�o�]�š�Ç�����µ�š���]�(���š�Z�����v���Á�•���]�•���^�P�}�}���_���~�]�X���X�U���]�(���át is positive), volatility 
rises from point a to point b along ab curve (or ab	- �(�}�Œ�����'���Z���,���u�}�����o�•�X���,�}�Á���À���Œ�U���]�(���š�Z�����v���Á�•���]�•���^�������_�U���À�}�o���š�]�o�]�š�Ç���Œ�]�•���•���(�Œ�}�u 
point a to point c along ac curve (or ac	- for EGARCH model). Since ac and ac	- are steeper than ab and ab	-, a positive �át shock 
will have a lower impact on volatility than a negative shock of these same magnitude.  

Asymmetric volatility models are the most interesting approaches in the literature since good news and bad news have 
different predictability for the future volatility. Overall, Chen and Ghysels (2010) found that partly good (intra-daily) news 
decreases volatility (the next day), while both very good news which is unusual high intra-daily positive returns, and bad news 
which is negative returns increase volatility. However, the latter has a more severe impact over longer horizons the 
asymmetries fade away. The news impact curve illustrates the impact of previous return shocks on the return volatility which 
is implicit in a volatility model 

4. DATA AND  

The study covers daily closing prices for three biggest football clubs of Turkish Football League, namely Galatasaray (GSRAY), 
�&���v���Œ�����Z������(FENER), �����”�]�l�š���”��(BJKAS). Daily data for all assets have been taken from Investing.com. The time span for the 
study runs from 01 January 2015 to 15 May 2020 for the long-term period and 19 March 2020 to 15 May 2020 for Covid-19 
period which starts with the suspension of football leagues. 

Firstly, we analyzed the audited financial reports of the clubs to understand whether the Covid-19 period stock movement of 
�'���o���š���•���Œ���Ç�U���&���v���Œ�����Z���������v���������”�]�l�š���”���Z���•�����v�Ç���(�µ�v�����u���v�š���o�������•���X���D���š���Z���•���]�v���d�µ�Œ�l���Ç���Á���Œ�����‰�o���Ç�������š�}�����upty stadiums after 
the first case was diagnosed March 11 and the federation suspended the leagues after the deaths from the virus in the 
country. Afterwards, the football leagues in Turkey is decided to be resumed by Turkish Football Federation, however, based 
on the  revenue segmentations1  of clubs we can conclude that this decision is not an outcome of the broadcaster corporation, 
namely Bein Sports, enforcement as it is reflected in the sports media. Broadcasting revenue constitutes only 20% of 
Galatas���Œ���Ç�� ���v���� �����”�]�l�š���”�� �š�}�š���o�� �Œ���À���v�µ���� �Á�Z�]�o���� �u���]�v�� �Œ���À���v�µ���� ���}�u���•�� �(�Œ�}�u�� �]�v�š���Œ�v���š�]�}�v���o��tournament revenue, matchday 
revenue and combined ticket sales.   

In Table 1, financial summary of Galatasaray is exhibited. Galatasaray is the only football club which generates net gain due 
�š�}���š�Z�����o���•�š���Œ���‰�}�Œ�š�]�v�P���‰���Œ�]�}�������u�}�v�P�����o�o���š�Z�����š�Z�Œ���������o�µ���•�X���/�v���d�����o�����î�����v�����d�����o�����ï�U���]�š���]�•�����Æ�Z�]���]�š�������š�Z���š���&���v���Œ�����Z���������v���������”�]�l�š���”��
financials generate net loss and their net debt is significantly higher that their total market capitalization. Even at gross profit 
�o���À���o�� �&���v���Œ�����Z������ ���v���� �����”�]�l�š���”�� �����o�]�À���Œ�� �v���P���š�]�À���� �Œ���•�µ�o�š�•�� ���}�š�Z�� �]�v�� �î�ì�í�õ�� ���v���� �î�ì�î�ì�� �Á�]�š�Z�]�v�� �š�Z���� �Œ���‰�}�Œ�š�]�v�P�� �‰���Œ�]�}���•�X��Thanks to 
Champions and European League revenues, Galatasaray delivered positive gross profit in 2019 and 2020 as of 29.02.2020. 

 

 

 

 

 
1 We can only calculate the revenue proportion of ���Œ�}���������•�š�]�v�P���(�}�Œ���'���o���š���•���Œ���Ç�����v���������”�]�l�š���”�X���&���v���Œ�����Z���������}���•���v�}�š���‰�Œ�}�À�]�������Œ���À���v�µ����
segmentation in its audited financial reports. 
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Table 1: Financial Summary of Galatasaray 

 

�/�v���������]�š�]�}�v���š�}���(�]�v���v���]���o���Œ���•�µ�o�š�•���Á�������o�•�}�������o���µ�o���š�������d�}���]�v�[�•���Y���(�}�Œ�����o�o���š�Z�Œ�������(�}�}�š�����o�o�����o�µ���•�X���d�}���]�v�[�•���Y���Z���š�]�}���]�•�������u���š�Œ�]�����š�}���u��asure 
Intellectual Capital. In the methodology, Q Ratio represents the ratio of the market value of the enterprise to the replacement 
where replacement cost is the cost to replace the existing production capacity and the market value is the going price in the 
market for exchanging existing assets. In our case, we accepted replacement cost same with the squad value of football clubs 
by utilizing the data at https://www.transfermarkt.com.tr/ as of 20.05.2020. Here another important assumption to calculate 
�d�}���]�v�[�•���Y���]�•���š�Z���š���š�Z�����•�š�}���l���‰�Œ�]�����•���}�(�����o�o�����o�µ���•�����Œ�����(���]�Œ�o�Ç���‰�Œ�]��������in the exchange market by investors. There is no under or over 
valuation. However, the financial results of all clubs do not support both their market caps and the skyrocketing performance 
�}�(�� �š�Z���]�Œ�� �•�š�}���l�� �‰�Œ�]�����•�� �]�v�� �š�Z���� �o���•�š�� �š�Z�Œ������ �u�}�v�š�Z�•�X�� ���v�Ç�Z�}�Á�U�� �d�}���]�v�[�•�� �Y�� �Œatios indicate that Galatasaray Football Club uses its 
�]�v�š���o�o�����š�µ���o�������‰�]�š���o���u�}�Œ�������(�(�]���]���v�š�o�Ç���Á�Z�]�o���������”�]�l�š���”���µ�•���•���u�}�•�š���]�v���(�(�]���]���v�š�o�Ç�������•�������}�v���š�Z�������•���]�•�� �•�]�š�µ���š�]�}�v���}�(���š�Z�����(�}�}�š�����o�o�����o�µbs. 
Higher intellectual capital value means higher market share for football clubs so the biggest football clubs should develop 
their intellectual capital more rapidly. 

Following the financial fallout from the outbreak, Turkish Super league clubs can reach a mutual agreement with their players 
on salary cuts in accordance with FIFA recommendations. Players and coaches from clubs all over the world are expected to 
take pay cuts amid the negative financial impact from the pandemic 

 

Reporting Period
29.02.2020-
01.06.2019

28.02.2019-
01.06.2018

2020 
(% of Tot. Rev)

2019
(% of Tot. Rev)

UEFA Champions 
League and European 
League Revenue (mln 
TRY)

202.99 215.84 28% 34%

Sponsorship, 
Royalty, 
Advertisement

131.24 109.42 18% 17%

VIP, Loggia, Combinet 
Ticket

129.86 95.99 18% 15%

Broadcasting 128.90 129.05 18% 20%
Licenced Product 102.97 78.52 14% 12%
Transfer fee, player 
rental income

27.28 2.97 4% 0%

Other Income 3.16 8.60 0% 1%
Total Revenue (mln 
TRY)

726.41 640.39 100% 100%

Gross Profit (mln 
TRY)

117.08 110.66 16% 17%

Operating Profit (mln 
TRY)

57.81 38.67 8% 6%

Net Gain/Loss 3.97 76.07 1% 12%

mln TRY 2020 2019 �4
Net Debt 1320.03 898.59 47%

Market Cap 1371.60

Tobin's Q 2.21

GSRAY
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Table 2�W���&�]�v���v���]���o���^�µ�u�u���Œ�Ç���}�(���&���v���Œ�����Z���� 

 

Since now we are confident that the financial fundamentals and the stock price movements in the Covid-19 period are not 
compatible we can focus on the news impact analysis of the club stock returns. Table 4 illustrates the descriptive statistics of 
the return of the series�X�� ���•�� ���À�]�����v�š�� �(�Œ�}�u�� �d�����o���� �ð�U�� �Œ���š�µ�Œ�v�•�� �}�(�� �'���o���š���•���Œ���Ç�� ���v���� �&���v���Œ�����Z������ ���Œ���� �v���P���š�]�À���o�Ç�� �•�l���Á������ ���v���� �š�Z����
kurtosis is much higher than 3 for all these football clubs. This is indicative of the deviation of series from the normal 
distribution which is also supported with Jarque-Bera statistics. Further, the stationarity of the variables has been examined 
using the Augmented Dickey-Fuller (ADF) unit root test. The null hypothesis of the unit root is rejected for all return series. 

 

 

 

Reporting Period
29.02.2020-
01.06.2019

28.02.2019-
01.06.2018

2020 
(% of Tot. Rev)

2019
(% of Tot. Rev)

UEFA Champions 
League and European 
League Revenue (mln 
TRY)

N/A N/A

Sponsorship, 
Royalty, 
Advertisement

N/A N/A

VIP, Loggia, Combinet 
Ticket

N/A N/A

Broadcasting N/A N/A
Licenced Product N/A N/A
Transfer fee, player 
rental income

N/A N/A

Other Income N/A N/A
Total Revenue (mln 
TRY)

456.02 502.07 100% 100%

Gross Profit (mln 
TRY)

-23.88 -40.94 -5% -8%

Operating Profit (mln 
TRY)

-99.75 -132.01 -22% -26%

Net Gain/Loss -36.71 -102.24 -8% -20%

mln TRY 2020 2019 �4
Net Debt 1937.29 1914.44 1.2%

Market Cap 990.79

Tobin's Q 2.02

FENER
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Table 3�W�&�]�v���v���]���o���^�µ�u�u���Œ�Ç���}�(�������”�]�l�š���” 

 

Table 4: Descriptive Statistics 

 

Returns of all series are calculated by taking the first differences of the logarithm of the two successive prices i.e. �N�ç 
L
�Ž�‘�‰�:�2�ç���2�ç�?�5�; which are RGSRAY, RFENER, RBJKAS. Time-series graphs of the returns have been illustrated which exhibits 
vividly how volatility has varied in the last three months in Figure 2. It is also visible that industry index.  

Reporting Period
29.02.2020-
01.06.2019

28.02.2019-
01.06.2018

2020 
(% of Tot. Rev)

2019
(% of Tot. Rev)

UEFA Champions 
League and European 
League Revenue (mln 
TRY)

50.50 58.43 12% 11%

Sponsorship, 
Royalty, 
Advertisement

86.70 111.43 21% 21%

VIP, Loggia, Combinet 
Ticket

80.61 73.24 20% 14%

Broadcasting 102.89 107.68 25% 20%
Licenced Product 76.20 96.21 18% 18%
Transfer fee, player 
rental income

14.50 82.90 4% 16%

Other Income 0.60 -3.35 0% -1%
Total Revenue (mln 
TRY)

412.00 526.53 100% 100%

Gross Profit (mln 
TRY)

-34.98 -7.08 -8% -1%

Operating Profit (mln 
TRY)

-108.99 -40.66 -26% -8%

Net Gain/Loss -246.18 -94.51 -60% -18%

mln TRY 2020 2019 �4
Net Debt 1600.41 -1200.68 -233%

Market Cap 504.00

Tobin's Q 1.24

BJKAS

RGSRAY RFENER RBJKAS

 Mean -0.001498 -0.000898 -0.000146
 Median 0.000000 -0.000492 0.000000
 Maximum 0.184093 0.182322 0.181296
 Minimum -1.51901 -0.759244 -0.223144
 Std. Dev. 0.064001 0.034994 0.032844
 Skewness -13.65745 -7.419723 0.016865
 Kurtosis 303.8117 167.9163 13.8499

 Jarque-Bera 5139504 1544525 6631.642
 Probability 0.00000 0.00000 0.00000

ADF Tests (Level) -33.66 -35.91 -35.98

Notes: Between parenthesis: p-values. The number of observations for first 

period is 1352 JB are the empirical statistics for Jarque Bera tests for normality 

based on skewness and kurtosis ADF Tests refer to Augemented Dickey Fuller test 

for the presence of unit root for long differences (returns)
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Figure 1�W���'�Œ���‰�Z�•���}�(���'���o���š���•���Œ���Ç�U���&���v���Œ�����Z���������v���������”�]�l�š���”���^�š�}���l���Z���š�µ�Œ�v�• 

 

The interesting outcome for Figure 2 is that although clusters of the three football club stock return deviate from each other 
significantly in the last five years, in the pandemic period stock return fluctuations are nearly identical which makes us to 
investigate whether there is an artificial stock price surge in the pandemic period. 
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5. EMPIRICAL RESULTS 

Having performed unit root tests, the next step is to run different versions of EGARCH models for all selected companies. In 
�d�����o�����ñ���š�Z�����Œ���•�µ�o�š�•���}�(���u�µ�o�š�]�À���Œ�]���š�������'���Z���,���u�}�����o�•���]�v���]�����š�����š�Z���š���]�v���š�Z�����o�}�v�P���Œ�µ�v���&���v���Œ�����Z���������v���������”�]�l�š���”���•�š�}���l���Œ���š�µ�Œ�v�•�����Œ����
expected to have a positive impact on Galatasaray stock returns as well as first lags of Galatasaray returns itself. However, in 
the Covid-�í�õ���‰���Œ�]�}�����&���v���Œ�����Z�������•�š�}���l���Œ���š�µ�Œ�v�������Z���À�]�}�Œ�����Z���v�P���•�����v�����]�š���]�•�����Æ�‰�����š�������š�}���Z���À���������v���P���š�]�À�����]�u�‰�����š���}�v���'���o���š���•���Œ���Ç��
stock returns. All the estimators are significant at %1 significance level in the mean equation of Galatasaray. 

���}�v�•�]�����Œ�]�v�P���š�Z�������'���Z���,���u�}�����o�•���(�}�Œ���&���v���Œ�����Z�����U�����P���]�v���]�v���š�Z�����o�}�v�P���Œ�µ�v���Á�����•�������š�Z���š���'���o���š���•aray stock returns are expected to 
�Z���À���������‰�}�•�]�š�]�À�����]�u�‰�����š���}�v���&���v���Œ�����Z������stock returns as well as first lags of Galatasaray returns itself. However, in the Covid-
19 period Galatasaray stock return behavior changes and it is expected �š�}�� �Z���À���� ���� �v���P���š�]�À���� �]�u�‰�����š�� �}�v�� �&���v���Œ�����Z������ �•�š�}���l��
returns. Only Galatasaray stock return is significant at %1 significance level in the mean equation �}�(���&���v���Œ�����Z�����X���&�}�Œ�������”�]�l�š���”��
both in the long term and in Covid-�í�õ���‰���Œ�]�}�����'���o���š���•���Œ���Ç�����v���������”�]�l�š���”���•�š�}���l���Œ���š�µ�Œ�v�•�����Œ�������Æ�‰�����š�������š�}���Z���À���������‰�}�•�]�š�]�À�����]�u�‰�����š��
�}�v�� �����”�]�l�š���”�� �•�š�}���l�� �Œ���š�µ�Œ�v�•�X�� ���Æ���o�µ���]�v�P�� �š�Z���� ���}�v�•�š���v�š�•�U��all the estimators are significant at %1 significance level in the mean 
���‹�µ���š�]�}�v�� �}�(�� �����”�]�l�š���”�� �(�}�Œ�� ���}�š�Z�� �‰���Œ�]�}���•�X�� �&�}�Œ�� �š�Z���� �À���Œ�]���v������ ���‹�µ���š�]�}�v�•�� �Á���� ���}�v���o�µ������ �š�Z���š�� �]�v�� �š�Z���� �o�}�v�P�� �Œ�µ�v�� �v���Á�•�� �]�u�‰�����š�� �]�•�� �u�}�Œ����
�‰���Œ�•�]�•�š���v�š���(�}�Œ���&���v���Œ�����Z���������v���������”�]�l�š���”�����}�u�‰���Œ�������š�}���'���o���š���•���Œ���Ç�X�� 

Table 5: EGARCH Models for Long-Term and Covid-19 Periods 

 

Figure 3 exhibits new impact curves for all three clubs both in the long run and Covid-19 period. In the long-term good news 
�]�v���Œ�����•���•���&���v���Œ�����Z���������v���������”�]�l�š���”���•�š�}���l���À�}�o���š�]�o�]�š�Ç���u�}�Œ�����š�Z���v�����������v���Á�•�X���'���o���š���•���Œ���Ç���•�š�}���l���À�}�o���š�]�o�]�š�Ç���]�•�����o�•�}�����(�(�����š���������Ç���P�}�}����
news more th���v�����������v���Á�•���Z�}�Á���À���Œ���]�š�•���Œ�������š�]�}�v���]�•���•�o�}�Á���Œ�����}�u�‰���Œ�������š�}���&���v���Œ�����Z���������v���������”�]�l�š���”�X���d�Z�����]�v�š���Œ���•�š�]�v�P���}�µ�š���}�u�����]�•��

coefficient z-stats coefficient z-stats coefficient z-stats z-stats coefficient z-stats coefficient z-stats
C 0.00401 9.81680 0.00464 1.75739 -0.000303 -0.522718
RGSRAY 0.33111 5.19864 0.063393 19.6987
RBJKAS 0.72981 66.79742 -0.14412 -0.81197
RFENER 0.10359 9.41018 0.098957 20.7972
RGSRAY(-1) 0.11257 7.79399
�r0 -4.3920 -38.4557 -0.9276 -1.7862 -0.7554 -14.2606
�r1 0.1771 7.8019 0.1424 1.4902 0.1132 10.6679
�„1 1.5225 66.7196 0.3895 2.3183 0.3143 16.1945
�t1 0.4877 29.0396 0.8991 14.5876 0.9258 143.6413

Observations 1352 1352 1352

R2 0.0675 0.1165 0.0971
DW 2.0612 1.8870 1.9734

coefficient z-stats coefficient z-stats coefficient z-stats z-stats coefficient z-stats coefficient z-stats
C 0.00398 1.49741 -0.00272 -1.68261 -0.00188 -1.01164
RGSRAY -0.24991 -6.13063 0.42006 6.94222
RBJKAS 1.51484 8.45362 1.05154 18.15321
RFENER -0.55799 -2.80305 0.65181 7.43896
RGSRAY(-1) 0.17404 2.90573
�r0 -2.4852 -0.8992 -3.9871 -1.3444 -4.8626 -1.8779
�r1 0.6872 1.4003 -0.0305 -0.0693 -0.5655 -2.0123
�„1 0.5288 0.8516 1.9634 3.4821 0.4166 0.6578
�t1 0.7472 2.2347 0.7302 2.1011 0.5035 1.7785

Observations 40 40 40

R2 0.8791 0.8284 0.9252
DW 2.0128 1.8300 1.8107

GSRAY
Mean Equation Variance Equation

EGARCH Models (Long Period)
FENER

Mean Equation Variance Equation
BJKAS

Mean Equation Variance Equation

EGARCH Models (Covid-19  Period)
GSRAY FENER BJKAS

Mean Equation Variance Equation Mean Equation Variance Equation Mean Equation Variance Equation
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that in Covid-�í�õ���‰���Œ�]�}�����š�Z���������Z���À�]�}�Œ���}�(���&���v���Œ�����Z���������v���������”�]�l�š���”���À�}�o���š�]�o�]�š�Ç�����Z���v�P���•�X���/�v���š�Z�����‰���v�����u�]�����‰���Œ�]�}�������(�š���Œ���•�µ�•�‰���v�•�]�}�v��
of Turkish Football Leagu�������������v���Á�•���Z���•���u�}�Œ�����]�u�‰�����š���}�v���&���v���Œ�����Z���������v���������”�]�l�š���”���•�š�}���l���À�}�o���š�]�o�]�š�Ç�X�� 

Figure 2: News Impact Curves 

 

6. CONCLUSION 

�/�v���}�µ�Œ���‰�Œ���À�]�}�µ�•���‰���‰���Œ���^�D�}�v���Ç�����o�o in the Turkish Football League: A Stock Behavior Analysis of Galatasaray and Fenerbahce 
�����•�������}�v���/�v�(�}�Œ�u���š�]�}�v���^���o�]���v�����_���Á�������}�v���o�µ���������š�Z���š���µ�v���Æ�‰�����š�������Á�]�v�•���Z���À���������•�]�P�v�]�(�]�����v�š�����(�(�����š���}�v���•�š�}���l���Œ���š�µ�Œ�v�•�X���D�}�Œ���}�À���Œ�U���Á����
showed that non-sportive news such as match fixing case of FB and player transfer news of GS have a more significant effect 
on stock returns where bad news has a higher impact compared to good news. Catastrophic events always create a more 
emotional cycle in the financial markets.  

Although Galatasar���Ç�U���&���v���Œ�����Z���������v���������”�]�l�š���”���v���]�š�Z���Œ���Z���À���������š�š���Œ���(�]�v���v���]���o�•���v�}�Œ���š�Z���]�Œ���]�v�š���Œ�v���š�]�}�v���o���•�‰�}�Œ�š�]�À�����•�µ�������•�•���]�•�������š�š���Œ��
compared to European clubs the stock prices skyrocketed in the last 3 months right after the suspension of leagued due to 
pandemic. Galatasaray, F���v���Œ�����Z���������v���������”�]�l�š���”���•�š�}���l���‰�Œ�]�����•���]�v���Œ�����•�������ó�î�9�U���ð�ì�9�����v�����ð�ñ�9���Œ���•�‰�����š�]�À���o�Ç�������š�Á�����v���í�õ�X�ì�ï�X�î�ì�î�ì��
and 15.05.2020. According to our EGARCH models we conclude that in Covid-19 period news impact persistency significantly 
increased for all three big club stock volatilities. Moreover, News Impact curves showed us in Covid-19 period the behavior 
�}�(���&���v���Œ�����Z���������v���������”�]�l�š���”���À�}�o���š�]�o�]�š�Ç�����Z���v�P���•�X���/�v���š�Z�����‰���v�����u�]�����‰���Œ�]�}�������(�š���Œ���•�µ�•�‰���v�•�]�}�v���}�(���d�µ�Œ�l�]�•�Z��Football League bad news 
�Z���•���u�}�Œ�����]�u�‰�����š���}�v���&���v���Œ�����Z���������v���������”�]�l�š���”���•�š�}���l���À�}�o���š�]�o�]�š�Ç�X�� 

Since the leagues are suspended due to Covid-19 pandemic, and weak financial performances of all teams also do not support 
the stock price performances there is no fundamental explanation for this hike experienced in the last 3 months. This result 
confirms our first study conclusion which is sporting performances, excluding the unexpected wins, do not have any impact 
on the volatility of listed football clubs. 
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ABSTRACT  
Purpose- The aim of this study is to examine the role of transport expenditures in increasing the export and correcting its composition by 
examining the relationship between transport expenditures and export, which are the cornerstones of the logistics sector, with an 
econometric analysis. 
Methodology- While analyzing the logistics sector, since the numerical data sources are not sufficient, transportation expenditure data, 
which is the most important item of the logistics sector, was used. In this study, the relationship between transportation expenditures and 
exports, which constitute the most important share in logistics sector, was found by applying Granger Causality Tests and Toda and 
Yamamoto econometric model. 
Findings - The relationship between transportation expenditures and exports in the study was applied to Granger Causality Tests and Toda 
and Yamamoto econometric model. As a result, a two-way causality relationship has emerged between transportation expenditures and 
exports. The increase in exports will cause countries to expand and diversify their transportation channels in order to export more. 
Conclusion- As revealed in the study; accelerating export will accelerate newer methods and new transportation routes, and export and 
logistics - transportation will feed each other. Further reduction of transportation and transportation costs depends on the use of modern 
systems and good management of the supply chain. Exports will increase when the logistics structure is well established, and more 
multimodal transportation systems and logistics networks will be expected as exports increases. 
 

Keywords: Logistics, export, transportation, Granger Causality Tests, Toda and Yamamato Econometric Model. 
JEL Codes: E00, F00, R40 
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�P�•���d�� 
���u����- B�µ�������o�f�”�u���v�f�v�����u�����f; �]�Z�Œ�������š���Z�����u�]�v�]�v�����Œ�š�š�f�Œ�f�o�����]�o�u���•�]���À�����l�}�u�‰�}�Ì�]�•�Ç�}�v�µ�v�µ�v�����º�Ì���o�š�]�o�����]�o�u���•�]���]���]�v���o�}�i�]�•�š�]�l���•���l�š�‚�Œ�º�v�º�v���š���u���o���š���”�o���Œ�f�v�����v��
olan �µ�o���”�š�f�Œ�u�����Z���Œ�����u���o���Œ�f���À�����]�Z�Œ�������š�f�v���]�o�]�”�l�]�•�]nin ekonometrik bir analizle incelenerek, �µ�o���”�š�f�Œ�u�����Z���Œ�����u���o���Œ�f�v�f�v���‚�v���u�]�v�]�v��belirlenmesidir. 
�z�‚ntem- ���µ�� �����o�f�”�u������, �o�}�i�]�•�š�]�l�� �•���l�š�‚�Œ�º�v������ ���v�� �‚�v���u�o�]�� �‰���Ç�f�� �}�o�µ�”�š�µ�Œ���v�� �µ�o���”�š�f�Œ�u���� �Z���Œ�����u���o���Œ�f�� �À���� �]�Z�Œ�������š�� ���Œ���•�f�v�����l�]�� �]�o�]�”�l�]nin incelenmesinde 
Granger Nedensellik Testleri ile Toda ve Yamamoto ekonometrik modeli �l�µ�o�o���v�f�o�u�f�”�š�f�Œ. 
Bulgular- �����o�f�”�u�� sonucunda,  �^�h�o���”�š�f�Œ�u�����Z���Œ�����u���o���Œ�f���À�����]�Z�Œ�������š�����Œ���•�f�v�����l�]���]�o�]�”�l�]�v�]�v�����Œ���”�š�f�Œ�f�o���f�R�f�U�������o�f�”�u�����•�}�v�µ���µ�v�����������R�]�”�l���v�o���Œ�����Œ���•�f�v���������]�(�š��
�Ç�‚�v�o�º���v�������v�•���o�o�]�l���]�o�]�”�l�]�•�]���š���•�‰�]�š�������]�o�u�]�”�š�]�Œ.�[�[ �7�Z�Œ�������š�š���l�]�����Œ�š�f�”��-�º�o�l���o���Œ�]�������Z�����(���Ì�o�����]�Z�Œ�������š���Ç���‰�����]�o�u���l���]���]�v- �µ�o���”�f�u���l���v���o�o���Œ�f�v�f���P���v�]�”�o���š�u���•�]�v�����À����
�����”�]�š�o���v���]�Œ�u���•�]�v�����Ç�‚�v���o�š�������l�š�]�Œ�X 
�^�}�v�µ��-  Artan �]�Z�Œ�������š�š���� �Ç���v�]�� �Ç�‚�v�š���u�o���Œ, �Ç���v�]�� �µ�o���”�š�f�Œ�u���� �Ç�}�o�o���Œ�f�v�f�� �Z�f�Ì�o���v���f�Œ�������l�� �À���� �]�Z�Œ�������š�� �À���� �o�}�i�]�•�š�]�l���t �µ�o���”�š�f�Œ�u���� ���]�Œ���]�Œ�]�v�]�� �����•�o���Ç�������l�š�]�Œ�X 
�d���”�f�u�����f�o�f�l���À�����µ�o���”�š�f�Œ�u�����u���o�]�Ç���š�o���Œ�]�v�]�v ���”���R�f�Ç���������l�]�o�u���•�], �u�}�����Œ�v���•�]�•�š���u�o���Œ�]�v���l�µ�o�o���v�f�o�u���•�f�v�����À�����š�������Œ�]�l���Ì�]�v���]�Œ�]�v�]�v���]�Ç�]���Ç�‚�v���š�]�o�u���•�]�v���������R�o�f���f�Œ�X��
�>�}�i�]�•�š�]�l���Ç���‰�f�•�f���]�Ç�]���}�o�µ�”�š�µ�R�µ�v�������]�Z�Œ�������š�����Œ�š�������l�U���]�Z�Œ�������š�����Œ�š�š�f�l�����������������Z�����u�µ�o�š�]�u�}�����o���š���”�f�u�����f�o�f�l���•�]�•�š���u�o���Œ�]���À�����o�}�i�]�•�š�]�l�����R�f���}�o�µ�”�������l�š�f�Œ. 
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mailto:beyhan.incekara@kent.edu.tr
http://doi.org/10.17261/Pressacademia.2020.1211


Journal of Economics, Finance and Accounting �t JEFA (2020), Vol.7(2),p.166-172                                                               Incekara                                                                                   

 

_____________________________________________________________________________________________________ 
 DOI: 10.17261/Pressacademia.2020.1211                                          167 

 
 

�í�X���'�7�Z�7�b���� 

�î�ì�í�ô���Ç�f�o�f�v���������������À�������]�v�����Œ���•�f�v�����������”�o���Ç���v���š�]�����Œ���š���•���À���”�o���Œ�f���š�º�u�����º�v�Ç�������l�}�v�}�u�]�•�]��gibi �d�º�Œ�l�]�Ç���[�Ç�]�����������š�l�]�o���u�]�”tir ve etkileri h��len 
�����À���u�����š�u���l�š�����]�Œ�X�����º�v�Ç�������l�}�v�}�u�]�•�]���•���Œ�����•�š���š�]�����Œ���š���Z�����u�]�v�����v�����v�P���o�o�]���À�����l�}�Œ�µ�u�����f���š�]�����Œ���š���µ�Ç�P�µ�o���u���o���Œ�f�v�����P�����u���l�š�����}�o�µ�‰��
���]�Œ���]�Œ�]�Ç�o�����š�]�����Œ���š���‰���Œ�š�v���Œ�o�]�R�]���Ç���‰���v���š�º�u���º�o�l���o���Œ�]�v�����]�Œ���]�Œ�]�v�]�����š�l�]�o���u���•�]�����µ�Œ�µ�u�µ���}�Œ�š���Ç�������f�l�u�f�”�š�f�Œ�X���d�º�Œ�l�]�Ç�����]���]�v���]�š�Z���o���š�š�����]�o�l���•�f�Œ��������
yer alan ���]�v�[���� �µ�Ç�P�µ�o���v���v�� �Ç���‰�š�f�Œ�f�u�o���Œ�� �‚�v���u�o�]�� �‚�o���º������ ���š�l�]�� �Ç���Œ���š�u���l�š�����f�Œ�X�� ���µ�v���� �]�o���À���� �}�o���Œ���l�� �]�Z�Œ�������š�� �����f�•�f�v�����v�� ���]�Œ�]�v���]�� �•�f�Œ��������
���o�u���v�Ç�����]�l�]�v���]���•�f�Œ���������7�v�P�]�o�š���Œ�����º���º�v���º���•�f�Œ���������7�š���o�Ç�������µ�o�µ�v�u���l�š�����f�Œ�X���d�]�����Œ���š���•���À���”�o���Œ�f�v���������������š���Œ���(�f�v�������Ç���‰�š�f�Œ�f�u�o���Œ�����v�����v�����}�l��
���š�l�]�o���v���v�����‚�o�P�������µ�Œ�}���•�}�v�����~���À�Œ�µ�‰�������]�Œ�o�]�R�]�•���}�o���µ�R�µ�v�����v�����µ�����‚�o�P�������l�]���š�]�����Œ���š���Z�����u�]�������Œ���o�u���•�f���d�º�Œ�l�]�Ç���[�Ç�]�����������š�l�]�o���u���l�š�����]�Œ�X���7�”�š����
�š�º�u�� ���µ�v�o���Œ�� �f�”�f�R�f�v������ �l�µ�Œ�o���Œ�����l�]�� �Z���Œ���l���š�o�]�o�]�l�� ������ �P�‚�Ì�� �‚�v�º�v���� ���o�f�v���f�R�f�v������ �d�º�Œ�l�]�Ç���� �]�Z�Œ�������š�� �Z�����u�]�v�]�� ���Œ�š�š�f�Œ�u���l�š���� �À���� �Ç���‰�š�f�Œ�f�u�o���Œ�f�v��
etkisini en aza indirgemeye �����o�f�”�u���l�š�����f�Œ�X�� �7�Z�Œ�������š�� �î�ì�í�õ�� ���l�]�u�� ���Ç�f itibariyle ihracat, 16 milyar 336 milyon dolar olarak 
�P���Œ�����l�o���”�u�]�”�š�]�Œ�X�� 

�7�Z�Œ�������š�f�v���l�}�u�‰�}�Ì�]�•�Ç�}�v�µ�v���������l�š�f�R�f�u�f�Ì���������Œ�����u���o�f���À�����Z���u�u�����������]�š�Z���o���š�f�v�f�v���Z���o�����Ç�º�l�•���l���}�o���µ�R�µ���P�‚�Œ�º�o�u���l�š�����À�������µ�v�o���Œ�f�v���]�š�Z���o�]��
�Ç���Œ�]�v�����º�Œ���š�]�u���Ç���‰�f�o���f�R�f�v�������]�Z�Œ�������š�f�v�������Z�����(���Ì�o�����l���š�u���������R���Œ���Ç���Œ���š�������R�f���}�Œ�š���Ç�������f�l�u���l�š�����f�Œ�X�� 

���µ�v���� �]�o���À�����}�o���Œ���l�� �•�}�v���]�Z�Œ�������š���Œ���l���u�o���Œ�f�v������ �‰���Ç�f�� ���Œ�š�•���� ������ �Ç�º�l�•���l�� �v�]�š���o�]�l�o�]�� �]�”�P�º���º�� �Ç���š�]�”�š�]�Œ���Œ���l�� �Ç�º�l�•���l�� �l���š�u���� �����R���Œ�o�]�� �����Z���� ���}�l��
���‚�À�]�Ì�� �l���Ì���v�������R�f�u�f�Ì�� �•�š�Œ���š���i�]�l�U�� �š���l�v�}�o�}�i�]�� �]�����Œ���v�� �º�Œ�º�v�� �]�Z�Œ�������š�f�v�f �����Z���� ������ ���Œ�š�š�f�Œ�u���l �‚�v���u�o�]�� �l�}�v�µ�o���Œ�����v�� ���]�Œ�]�•�]�� �}�o���Œ���l�� �l���Œ�”�f�u�f�Ì����
���f�l�u���l�š�����f�Œ�X�� 

�7�Z�Œ�������š�f�v��artarken �À���� �l�}�u�‰�}�Ì�]�•�Ç�}�v�µ�� �����R�]�”�]�Œ�l���v�� �]�Z�Œ�������š�f�v�� ���v�� �‚�v���u�o�]�� ���Ç���R�f�� �o�}�i�]�•�š�]�l�� �•���l�š�‚�Œ�º�� �}�o���Œ���l�� �l���Œ�”�f�u�f�Ì���� ���f�l�u���l�š�����f�Œ�X��
�d�º�Œ�l�]�Ç���[�������À�������º�v�Ç���������‚�Ì���o�o�]�l�o������-ticaret artarken perakendeci�o�]�l�š���v���}�v�o�]�v�����•���š�f�”�o���Œ�������}�R�Œ�µ�����]�Œ�����l�•���v���l���Ç�u���•�f���}�o���µ�R�µ���]���]�v���Ì���š���v��
�‚�v���u�o�]���}�o���v���o�}�i�]�•�š�]�l���•���l�š�‚�Œ�º�������Z�����������‚�v���u�o�]���Z���o�� �P���o�u�]�”�š�]�Œ�X�����º�v�l�º���]�Z�Œ�������š�f�v���Ì���u���v�f�v�������Ç���‰�f�o�u���•�f�U���º�Œ�º�v�º�v���P�º�À���o�]���À�����l�}�v�(�}�Œ�o�µ 
�š���”�f�v�u���•�f���À�������µ�v�µ�v���u�]�v�]�u�µ�u���u���o�]�Ç���š�o�����š���”�f�v�u���•�f���o�}�i�]�•�š�]�l���•���l�š�‚�Œ�º���]�o�� �u�º�u�l�º�v���}�o�u���l�š�����f�Œ�X���î�ì�î�ï���Z�������(�o���Œ�]�Ç�o�����d�º�Œ�l�]�Ç���U ���º�v�Ç���v�f�v��
���v�����º�Ç�º�l���í�ì�����l�}�v�}�u�]�•�]�v�����v�����]�Œ�]�•�]���}�o�u���Ç�f���Z�������(�o���u���l�š�����]�Œ�X�����µ���Z�������(�o���u������ �����Ì�f���•���l�š�‚�Œ�o���Œ���‚�v���‰�o���v�������f�l�u���l�š�����f�Œ�X���d�º�Œ�l�]�Ç���[�v�]�v��
ekonomik anlamda �P�º���o���v�u���•�]�v�]���•���R�o���Ç�������l�����v���‚�v���u�o�]���•���l�š�‚�Œ�o���Œ�����v�����]�Œ�]�•�]���������o�}�i�]�•�š�]�l���•���l�š�‚�Œ�º���º�Œ�X 

�î�í�X���Ç�º�Ì�Ç�f�o�f�v�������”�o���Œ�f�v����, �d�º�Œ�l�]�Ç���[������ �o�}�i�]�•�š�]�l�� �•���l�š�‚�Œ�º�U�����u���l�o���u���� ���‚�v���u�]�v�]�� �P���Œ�]������ ���f�Œ���l�u�f�”�š�f�Œ�X���hlusal ve uluslar���Œ���•�f�� �(�]�Œ�u���o���Œ�o����
�]�”���]�Œ�o�]�R�]�v���� �P�]�����v�U�� �Ç�µ�Œ�š���f�”�f�v������ ���º�Œ�}�o���Œ�� �������v�U�� �À���Œ�u�]�”�� �}�o���µ�R�µ���Z�]�Ì�u���š�o���Œ�]�v�� �l���o�]�š���•�]�v�]�� ���Œ�š�š�f�Œ���v�U�� �•�º�Œ���l�o�]�� �P���o�]�”���v�� ���]�v���u�]�l�� ���]�Œ�� �•���l�š�‚�Œ��
�Z���o�]�v�����P���o�u�]�”�š�]�Œ. �~�����”�l���v�U���î�ì�í�ò�V���ï�õ�•�X�����µ���•���l�š�‚�Œde son zamanlardan ���]�����]���P���o�]�”�u���o���Œ���Ç���”���Ç���v���d�º�Œ�l�]�Ç���U�����}�R�Œ���(�]���º�•�š�º�v�o�º�l�o���Œ�]�Ç�o�����À����
���º�v�Ç���� ���l�}�v�}�u�]�•�]�� �����f�•�f�v�����v�� �•�š�Œ���š���i�]�l�� �l�}�v�µ�u�µ�� �•���Ç���•�]�v������ �o�}�i�]�•�š�]�l�� �º�•�� �À���� �š�Œ���v�•�]�š�� �š�]�����Œ���š�� �u���Œ�l���Ì�]�� �}�o�u���� �‰�}�š���v�•�]�Ç���o�]�� �š���”�f�u���l�š�����f�Œ�X��
�>�}�i�]�•�š�]�l�� �•���l�š�‚�Œ�º�� �]�v�����o���v�]�Œ�l���v�U�� �o�}�i�]�•�š�]�l�� �Z�]�Ì�u���š�]�v�]�v�� �•���R�o���v���f�R�f�� �����u�]�Œ�Ç�}�o�o���Œ�f�U�� �Z���À���Ç�}�o�o���Œ�f�U�� �l���Œ���Ç�}�o�o���Œ�f�� �À���� �����v�]�Ì�� �Ç�}�o�o���Œ�f�� ���š�l�]�v�o�]�R�]�� �À����
�P���o�]�”�u�]�”�o�]�R�]���‚�v���u���l���Ì���v�u���l�š�����f�Œ�X�����º�v�l�º���]�Ç�]�����]�Œ���o�}�i�]�•�š�]�l���•�]�•�š���u�]���P�º���o�º���À�����P���o�]�”�u�]�”�������u�]�Œ�Ç�}�o�o���Œ�f�U���Z���À���Ç�}�o�o���Œ�f�U���l���Œ���Ç�}�o�o���Œ�f���À���������v�]�Ì��
�Ç�}�o�o���Œ�f�� �]�o���� �u�º�u�l�º�v�� �}�o�u���l�š�����f�Œ�X��L�}�i�]�•�š�]�l�� �•���l�š�‚�Œ�º�v�����U���(�]�Œ�u���o���Œ�� ���Œ���•�f�� �]�”���]�Œ�o�]�l�o���Œ�]�v�]�v�����Œ�š�u���•�f�� �d�º�Œ�l�]�Ç���[�����l�]�� �(�]�Œ�u���o���Œ�f�v�� �µ�o�µ�•�o���Œ���Œ���•�f��
�(�]�Œ�u���o���Œ���]�o�����l���Œ�”�f�”�o���”�š�f�Œ�f�o���f�R�f�v���� �u���o�]�������f�����v �����Z���������Ì���À���v�š���i�o�f���v�}�l�š������ �}�o���µ�R�µ�v�µ���P�‚�•�š���Œ�u���l�š�����]�Œ���~�<�}�����v���À�����<���•���Œ�U���î�ì�ì�ô�V���ô�ô�•�X���� 

�h�o�µ�•�o���Œ���Œ���•�f�����Œ���v���������Œ���l�������š�����������]�o�]�Œ�o�]�R�]�����š�l�]�o���Ç���v�����v���‚�v���u�o�]���µ�v�•�µ�Œ���u���o�]�Ç���š�o���Œ�]���]�Œ�X�����µ���u���o�]�Ç���š�o���Œde, �Z���v�P�]���º�Œ�º�v�º�v���š���”�f�v���f�R�f�v���U��
�v���Œ���Ç�����š���”�f�v���f�R�f�v�����À�����Z���v�P�]���µ�o���”�š�f�Œ�u�����u�}���µ�Ç�o�����š���”�f�v���f�R�f�v���������R�o�f���f�Œ�X���D���•���o���V���<���Œ���Ç�}�o�µ���Ç�º�l���š���”�f�u�����f�o�f�R�f�v�������l���u�Ç�}�v�U�������l�]���]���À����
�Ç���l�f�š�U�� �����u�]�Œ�Ç�}�o�µ�v������ �o�}�l�}�u�}�š�]�(�� �À���� �À���P�}�v�U�� �����v�]�Ì�Ç�}�o�µ�v������ �P���u�]�U�� ���v�š�Œ���‰�}�� �Z���À���Ç�}�o�µ�v������ �µ�����l�� �À���� �]�”�o���š�u���� �u���o�]�Ç���š�o���Œ�]�� �P�]���]�� ���]�Œ���}k 
�u���o�]�Ç���š�� �l���o���u�]�� ���µ�o�µ�v�u���l�š�����f�Œ�X��N���l�o�]�Ç���� �Z�]�Ì�u���š�o���Œ�]�v�]�v�� �(�]�Ç���š�o���v���f�Œ�f�o�u���•�f �v�}�l�š���•�f�v����, amorti�•�u���v�� �À���� �����l�f�u�U�� �]�”���]�o�]�l�U �Ç���l�f�š�U��
malzem�����À�����P���v���o���P�]�����Œ�o���Œ���(�]�Œ�u���o���Œ�f�v���u���o�]���l�µ�Œ�P�µ�•�µ�v�µ �}�o�µ�”�š�µ�Œ�µ�Œ�l���v���P�‚�Œ�u���•�] �P���Œ���l���v���š���u���o���‚�R���o���Œ���}�o���Œ���v���P�‚�Ì���������Œ�‰�u���l�š�����f�Œ�X�� 
(Demir, 2008; 25).    

�>�}�i�]�•�š�]�l�� �•���l�š�‚�Œ�º�� �u���o�]�Ç���š�o���Œ�]�� �À���� �P���o�]�”�]�u�]�� �]�����Œ�]�•�]�v������ ���v�� �‚�v���u�o�]�� �µ�v�•�µ�Œ, �l�µ�”�l�µ�•�µ�Ì�� �l�]�� �l���u�µ�v�µ�v�� ������ �]���]�v������ �Ç���Œ�� ���o���f�R�f�� �µ�o���”�š�f�Œ�u����
�Z���Œ�����u���o���Œ�f���f�Œ�X���h�o���”�š�f�Œ�u���� �Z���Œ�����u���o���Œ�f�� �]���]�v������ ���v�� ���º�Ç�º�l�� �‰���Ç���µ�o���”�š�f�Œ�u���� �Ç���š�f�Œ�f�u�o���Œ�f�v�f�v���f�Œ�����u���� ���µ�v���� �]�o���À�����}�o���Œ���l�� �Ç���‰�f�o���v�������”�]�š�o�]��
�µ�o���”�f�u�� �À���� �o�}�i�]�•�š�]�l�� �(�����o�]�Ç���š�o���Œ�]�U���P�º�u�Œ�º�l�� �À���� �o�]�u���v�� �Z���Œ�����u���o���Œ�f�� ������ ���µ���l���‰�•���u���� �P�]�Œ�u���l�š�����]�Œ�X�����µ�������R�o���u������ �µ�o���”�š�f�Œ�u���� �P���o�]�Œ�o���Œ�]�� �À����
�P�]�����Œ�o���Œ�]�� ���f�”�� �š�]�����Œ���š�]�v�� �]�Z�Œ�������š�f�v�� �����o�]�Œ�o���Ç�]���]�•�]���]�Œ�X�� �d�º�Œ�l�]�Ç���[������ �µ�o���”�š�f�Œ�u���� �Z���Œ�����u���o���Œ�f �]�v�����o���v���]�R�]�v�����V �Ç�º�l�� �š���”�f�u�����f�o�f�R�f�v������ ���v�� ���}�l��
�l���Œ���Ç�}�o�µ�� �µ�o���”�š�f�Œ�u���•�f �P�‚�Œ�º�o�u���l�š�����]�Œ�U�� ���µ�v�µ�� �•�f�Œ���•�f�Ç�o�� �����v�]�Ì�Ç�}�o�µ�� �š���”�f�u�����f�o�f�R�f, demiryolu ve havayolu takip etmektedir. Oysaki 
denizyolu, en ���º�”�º�l��maliyet ve en ���}�l���Ç�º�l���š���”�f�u�����l���‰���•�]�š���•�]�v�����•���Z�]�‰���•�������v���l�š�]�Œ�X ���v�����l���d̂oor to door�_ �‚�Ì���o�o�]�R�]���v�������v�]�Ç�o�����t
�����Z�����u���o�]�Ç���š�o�]���}�o�u���•�f�v�����l���Œ�”�f�v- �l���Œ���Ç�}�o�µ���š���”�f�u�����f�o�f�R�f���š���Œ���]�Z�������]�o�u���l�š�����]�Œ�X���h�o���”�š�f�Œ�u�����Z���Œ�����u���o���Œ�f���‚�Ì���o�o�]�l�o�����î�ì�ì�î���Ç�f�o�f�v�����v���•�}�v�Œ����
���Œ�š�f�”���P�‚�•�š���Œ�u�]�”tir, �‚�Ì���o�o�]�l�o�����î�ì�í�ð-�î�ì�í�ñ�����‚�v���u�]�v�������9�ï�ó���]�o�����Z���Œ�����u�����l���o���u�o���Œ�]�����Œ���•�f�v���������v���º�•�š���•���À�]�Ç���Ç�����µ�o���”�u�f�”�š�f�Œ�X���^�}�v�Œ���•�f�v������
�Ç���”���v���v�� �l�µ�Œ�� �����o�P���o���v�u���o���Œ�f�� �]�o���� ���]�Œ�o�]�l�š���� �š�]�����Œ���š�� �Z�����u�]�v������ �u���Ç�����v���� �P���o���v�� ���Ì���o�f�”, �µ�o���”�š�f�Œ�u���� �Z���Œ�����u���o���Œ�f�v���� ������ �Ç���v�•�f�u�f�”�š�f�Œ�V��
uygulanan �•�f�l�f�� �‰���Œ���� �À���� �u���o�]�Ç���� �‰�}�o�]�š�]�l���o���Œ�f�Ç�o���� �}�Œ���v�f�� ���Ì���o�u�f�”�š�f�Œ�X�� ���u���� �Ç�]�v���� ������-�]�Z�Œ�������š�� �]���]�v�� ���]�Œ�]�v���]�� �‚�v�����o�]�l�o�]�� �l�}�”�µ�o�o���Œ�����v�� �}�o�u���•�f��
sebebiyle- �µ�o���”�š�f�Œ�u�����Z���Œ�����u���o���Œ�f�v�f�v���P���o�]�”�]�u�]���À���������”�]�š�o���v���]�Œ�]�o�u���•�]�������À���u�����š�u���l�š�����]�Œ�X�� 
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�d�º�Œ�l�]�Ç���[�v�]�v���i���}�‰�}�o�]�š�]�l���(�f�Œ�•���š�o���Œ�f���À�����š�Œ���v�•�]�š���P�����]�”���Ç�}�o�o���Œ�f�v���������µ�o�µ�v�u���•�f, �‚�Ì���o�o�]�l�o���������À�Œ���Ç�����P�]�Œ�������l���}�o���v���z���v�]���7�‰���l���z�}�o�µ���W�Œ�}�i���•�]���P�]���]��
�‰�Œ�}�i���o���Œ�o�����o�}�i�]�•�š�]�l���º�•���}�o�u���•�f, �µ�o���”�š�f�Œ�u�����Z���Œ�����u���o���Œ�f�v�f���Ç�‚�v�o���v���]�Œ���Œ���l���]�Z�Œ�������š�f�������Z�����������Z�f�Ì�o���v���f�Œ�u���•�f���‚�v�P�‚�Œ�º�o�u���l�š�����]�Œ�X�� 

���f�”���š�]�����Œ���š�š�����o�}�i�]�•�š�]�l���•���l�š�‚�Œ�º�v�º�v���Ç���Œ�]���}�o���µ�l�������‚�v���u�o�]���]�Œ�X���7�š�Z���o���À���Ç�����]�Z�Œ�����������]�o���v���š�º�u���º�Œ�º�v�o���Œ���o�}�i�]�•�š�]�l���Z�]�Ì�u���š�o���Œ�����l�}�v�µ���}�o�u���l�š�����f�Œ�X��
���}�o���Ç�f�•�f�Ç�o�����]�š�Z���o���š-ihracat ve lojistik, -�‚�Ì���o�o�]�l�o�����������š���”�f�u�����f�o�f�l-, ���Œ���•�f�v���������]�Œ���]�o�]�”�l�]���}�o���µ�R�µ���À�������µ���]�o�]�”�l�]�v�]�v�����������}�o���Ç�o�f���}�o���Œ���l���º�o�l���v�]�v��
�µ�o�µ�•�o���Œ���Œ���•�f�� �š�]�����Œ���š�]�v���� �Ç���v�•�f���f�R�f�� �P�‚�Œ�º�o�u���l�š�����]�Œ�X�� �h�o�µ�•�o���Œ���Œ���•�f�� �š�]�����Œ���š�]�v�� �•���Œ�����•�š�o���”�u���•�]�Ç�o���� �À���� �š���l�v�}�o�}�i�]�v�]�v�� �]�o���Œ�o���u���•�]�Ç�o���� �Ç���v�]��
stoklama ve depolama teknikler�]�Ç�o���� �o�}�i�]�•�š�]�l�� �‚�v���u�o�]�� �‚�o���º������ �P���o�]�”�u�]�”�š�]�Œ�X�� �>�}�i�]�•�š�]�l�� ���}�Ç�µ�š�µ�v�����l�]�� �u�}�����Œ�v�� �����‰�}�o���u���U�� �•�š�}�l�o���u���U��
�‰���Ì���Œ�o���u���U�����u�����o���i�o���u�������o���v�o���Œ�f���Z���u���u���o�]�Ç���š�o���Œ�������f�•�f�v�����v�����À���v�š���i���•���R�o���u���l�š�����f�Œ. Hem de �º�Œ�º�v�º�v���‰���Ì���Œ�o���Œ���������Z�����P�º�À���v�o�]���À����
�Z�f�Ì�o�f���µ�o���”�u���•�f�v�������}�o�µ�u�o�µ���Œ�}�o���}�Ç�v���u���l�š�����f�Œ.  

�7�Z�Œ�������š�� �À���� �o�}�i�]�•�š�]�l�� �•���l�š�‚�Œ�º�v�º�v�� �š���}�Œ�]�l�� �]�o�]�”�l�]�•�]�v���������l�f�o���f�R�f�v�����V �����o�f�”�u���� �•�}�v�µ���o���Œ�f�� �]�o���� ������ ���u�‰�]�Œ�]�l�� �}�o���Œ���l�� �š���•�‰�]�š�� �����]�o���v ���]�(�š�� �Ç�‚�v�o�º��
nedensellik �]�o�]�”�l�]�•�]���P�‚�Œ�º�o�u���l�š�����]�Œ.  

i. �7hracat �����f�•�f�v�����v; �‚�Ì���o�o�]�l�o�����•�}�v���Ç�f�o�o���Œ�������º�o�l���o���Œ���Œ���•�f���š�]�����Œ���š���Z�����u�]�v�]�v�����Œ�š�u���•�f�Ç�o�����À�������‚�À�]�Ì���l���Ì���v���f�Œ�f���f�����š�l�]�o���Œ�]���•���������]�Ç�o����
�]�Z�Œ�������š�f�v�����Œ�š�u���•�f���o�}�i�]�•�š�]�l���•���l�š�‚�Œ�º�v�º�v���������Z�f�Ì�o���v�u���•�f�v���U�������Z�����u�}�����Œ�v���Ç�‚�v�š���u�o���Œ�]�v���l�µ�o�o���v�f�o�u���•�f�v�����À�����Ç���v�]���µ�o���”�š�f�Œ�u����
�Ç�}�o�o���Œ�f�� �����f�o�u���•�f�v���� �À���•�]�o���� �}�o�u�µ�”�š�µ�Œ�X�� �����Z���� �l�f�•���U�� �����Z���� �P�º�À���v�o�]�� �À���� �����Z���� ���Ì�� �u���o�]�Ç���š�� �}�o�µ�”�š�µ�Œ�������l�� �Ç�}�o�o���Œ�� �Ç���‰�f�o�u�f�”�U 
�P���v�]�”�o���š�]�o�u�]�”�� �À���� �Œ���À�]�Ì���� �����]�o�u�]�”�š�]�Œ�X�� ���µ�v�µ�v�� �Ç���v�f�� �•�f�Œ���� �l���Œ���Ç�}�o�µ�U�� �Z���À���Ç�}�o�µ�U�� �����v�]�Ì�Ç�}�o�µ�� �À���� �����u�]�Œ�Ç�}�o�µ�� �}�o���Œ���l�� �µ�o���”�š�f�Œ�u����
�u�}���o���Œ�f�v���������Z�������}�l���Z���Œ�����u�����Ç���‰�f�o�u���•�f���•�‚�Ì���l�}�v�µ�•�µ���}�o�u�µ�”�š�µ�Œ�X���P�Œ�v���R�]�v���u���P�����‰�Œ�}�i���o���Œ�����v���}�o���v���7�•�š���v���µ�o���,���À���o�]�u���v�f��
�W�Œ�}�i���•�]�� �]�o���� �Z���À���� �l���Œ�P�}�� �š���”�f�u�����f�o�f�R�f �À���� �d�º�Œ�l�]�Ç���[�v�]�v�� �o�}�i�]�•�š�]�l�� �º�•�� �}�o�u���•�f�v���� �l���š�l�f������ ���µ�o�µ�v�µ�o�������l�� �µ�o���”�š�f�Œ�u���� �Z���Œ�����u���o���Œ�f��
�P���Œ�����l�o���”�u�]�”�š�]�Œ�X�� ���Ç�Œ�f������ �l���Œ���Ç�}�o�o���Œ�f�v������ �P���v�]�”�o���š�u���o���Œ�U�� �Ç���v�]�� �Ç�}�o�o���Œ�� �À���� �K�•�u���v�P���Ì�]�� �<�‚�‰�Œ�º�•�º�� �P�]���]�� �l�‚�‰�Œ�º�o���Œ�]�v�� �����f�o�u���•�f�U��
�����u�]�Œ�Ç�}�o�o���Œ�f�v�������Ç���v�]���Ç�º�l���À���P�}�v�o���Œ�f���À�����P�º�Ì���Œ�P���Z�o���Œ�f���À���������v�]�Ì�Ç�}�o�µ�v�������������o�]�u���v���À�������v�š�Œ���‰�}�����º�Ì���v�o���u���o���Œ�]���Ç���‰�f�o�u�f�”�š�f�Œ�X��
�7�Z�Œ�������š�f�v�����Œ�š�u���•�f���Ç���v�]���‰���Ì���Œ�o���Œ���������f�o�u�����]���]�v���µ�o���”�š�f�Œ�u�����À�����o�}�i�]�•�š�]�l�����o���v�f�v�������Ç���v�]���À�����}�o�µ�u�o�µ���Z���u�o���o���Œ�]�v���}�Œ�š���Ç�������f�l�f�”�f�v�f��
�•���R�o���u�f�”�š�f�Œ�X�����f�”���š�]�����Œ���š�]�v���P���o�]�”�]�u�]���À�����o�}�i�]�•�š�]�R�]�v���P���o�]�”�]�u�]�����]�Œ�o�]�l�š�����]�o���Œ�o���u���l�š�����]�Œ�X�����µ�v�µ�v���v�������v�o���Œ�]�v�]���‚�Ì���š�o���Ç�������l���}�o�µ�Œ�•���l��
�~�d�µ�v�����À�����<���Ç���U���î�ì�í�ò�W�ò�ì�•�W 

 
- �h�o�µ�•�o���Œ���Œ���•�f�� �š�]�����Œ���š�]�v�� �P���o�]�”�u���•�]�Ç�o���� ��e�Œ�������Œ�� �l�f�š���o���Œ���Œ���•�f�� �š�]�����Œ���š�� ������ �P���o�]�”�u���l�š�����]�Œ�X�� ���µ�� �����f�����v�U denizyolu 

�š���”�f�u�����f�o�f�R�f�v�f�v�� ������ ���}�R���o�� �}�o���Œ���l�� �P���o�]�”�u���•�]�v�]�� �•���R�o���u���l�š�����f�Œ. Den�]�Ì�Ç�}�o�µ�� �š���”�f�u�����f�o�f�R�f�v�f�v�U��lojist�]�l�š���� ���]�R���Œ���µ�o���”�š�f�Œ�u����
modlar�f�v�����P�‚�Œ���������Z�������}�l���š���l�v�}�o�}�i�]���l�µ�o�o���v�f�u�f�v�����•���Z�]�‰���}�o���µ�R�µ�v�µ���������µ�v�µ�š�u���u���l���P���Œ���l�]�Œ. 

- �h�o�µ�•�o���Œ���Œ���•�f �š�]�����Œ���š�]�v���P���o�]�”�u���•�]�Ç�o���������Œ�������Œ �Z�[lojistik�[�[ bir �•���l�š�‚�Œ���Z���o�]�v�����P���o�u�]�”tir. B�µ�����µ�Œ�µ�u���l���o�]�(�]�Ç���������”���Œ�]���•���Œ�u���Ç����
�]�Z�š�]�Ç�����f�v�f�������������o�]�Œ�P�]�v�o���”�š�]�Œ�u�]�”�š�]r. �mlkeler de ���µ���]�Z�š�]�Ç�����f�v���P�]�����Œ�]�o�u���•�]�v�����Ç�‚�v���o�]�l���}�o���Œ���l�U��lojistikle il�P�]�o�]���Ç�º�l�•���l�‚�R�Œ���š�]�u��
���o���v�o���Œ�f�������u���Ç���������”�o���u�f�”�š�f�Œ�X 

- �h�o�µ�•�o���Œ���Œ���•�f ticaretin �P���o�]�”�u���•�]�Ç�o������eraber, �o�]�u���v���f�o�f�l���(�����o�]�Ç���š�o���Œ�]��ve �l�}�v�š���Ç�v�f�Œ���š���”�f�u�����f�o�f�R�f���������P���o�]�”�u�]�”�š�]�Œ�X�����µ�����µ�Œ�µm 
�o�}�i�]�•�š�]�R�]�v���P���o�]�”�u���•�]�v�����l���š�l�f���•���R�o���u�f�”�š�f�Œ�X 
 

ii. �>�}�i�]�•�š�]�l���•���l�š�‚�Œ�º�V���o�}�i�]�•�š�]�l���•���l�š�‚�Œ�º���À�����µ�o���”�š�f�Œ�u�����Z���Œ�����u���o���Œ�f�����������Œ�š�š�f�l�����������Z�����(���Ì�o�����]�Z�Œ�������š���u�]�l�š���Œ�f��ger�����l�o���”�u���l�š�����]�Œ. 
�P�Ì���o�o�]�l�o���� �z���v�]�� �7�‰���l�� �z�}�o�µ�� �W�Œ�}�i���•�]�v���� �����l�f�o���f�R�f�v�����V�� ���]�Œ���}�l�� �š���”�f�u���� �u�}���µ�� �l�µ�o�o���v�f�o���Œ���l�� �u�µ�o�š�]�u�}�����o�� �µ�o���”�š�f�Œ�u���� �•�]�•�š���u�o���Œ�]��
�l�µ�o�o���v�f�o���f�R�f�v�����v�� �Ç�º�l�º�v�� �š���”�f�v�u���•�f�� ���}�l�� �����Z���� ���v�š���P�Œ���� �À���� �����Z���� ���Ì�� �u���o�]�Ç���š�o�]�� �}�o�������l�š�f�Œ�X�� �d�Œ���v�•�]�š�� ���‚�o�P���� ���À���v�š���i�f�� ���µ�o�µ�v���v��
�d�º�Œ�l�]�Ç���� �µ�o���”�š�f�Œ�u���� �u�}���o���Œ�f�v�f�� �P���o�]�”�š�]�Œ���Œ���l�� ���}�l�� �����Z���� �‚�v���u�o�]�� �P���o�]�Œ�o���Œ�� ���o������ �����������l�š�]�Œ�X�� �z���v�]�� �P���o�]�”�u�]�”�� �š�]�����Œ���š�� ���R�o���Œ�f�U��
multimodal ta�”�f�u�����f�o�f�l���]�o�����]�Z�Œ�������š�������Z�������������Œ�š�u���l�š�����f�Œ�X�� 

Pazar- Tedarik- Lojistik- �7�Z�Œ�������š�� ���”���u���o���Œ�f�� ���]�Œ���]�Œ�]�v�]�� �����•�o���Ç���v�� �Z���Œ�� ���]�Œ�� ���”���u�������l�]�� �]�Ç�]�o���”�u��, �]�Z�Œ�������š�f�� ���Œ�š�š�f�Œ���v�� ���]�Œ�� �(���l�š�‚�Œ�� �}�o���Œ���l��
�l���Œ�”�f�u�f�Ì���� ���f�l�u���l�š�����f�Œ�X�� �z���v�]�� �‰���Ì���Œ�o���Œ�� �š�������Œ�]�l�� �Ì�]�v���]�Œ�]�v�]�v�� �•�}�Œ�µ�v�•�µ�Ì�� �]�o���Œ�o���u���•�], �o�}�i�]�•�š�]�l�� �•���l�š�‚�Œ�º�v�º�v�� �]�”�o���Ç�]�”�]�v�]�� �Z�f�Ì�o���v���f�Œ�f�Œ, bu da 
�]�Z�Œ�������š�f�����Œ�š�š�f�Œ�u���l�š�����f�Œ�X���7�Z�Œ�������š- Lojistik- Tedarik- �W���Ì���Œ���•�f�Œ���o���u���•�f���]�o�����]�Z�Œ�������š�š���v���o�}�i�]�•�š�]�R�������}�R�Œ�µ�������l�������l���}�o�µ�Œ�•���l�V���]�Z�Œ�������š�f�v�����Œ�š�f�”�f��
�P���Œ���l���Ç���v�]�� �‰���Ì���Œ�o���Œ�����P���Œ���l�•���������� �u���À���µ�š���‰���Ì���Œ�o���Œ���������Z�����Z�f�Ì�o�f���Ç�º�l�o���Œ�]���µ�o���”�š�f�Œ�u���� �]���]�v���o�}�i�]�•�š�]�l���•���l�š�‚�Œ�º�v���������À�Œ�����]�o�u���l�š�����}�Œ�������l�]��
�Ç�º�l���š���”�f�u�����f�o�f�R�f���•�]�•�š���u�]�v�����µ�Ç�P�µ�v�����]�Œ���”���l�]�o�������š�������Œ�]�l���]�Ç�����}�Œ�������v���������‰���Ì���Œ�����µ�o���”�u���l�š�����f�Œ�X���zani artan ihracat, �À���Œ���}�o���v���µ�o���”�š�f�Œ�u����
���R�o���Œ�f�v�f���À�����o�}�i�]�•�š�]�l���•���l�š�‚�Œ�º�v�º���Z���u���l���u�µ���Z���u���������‚�Ì���o���•���l�š�‚�Œ�º�v�������•�š���R�]�Ç�o�����P���o�]�”�š�]�Œ�u���l�š�����]�Œ�X�����º�v�l�º���]�Z�Œ�������š���Ç���‰�����]�o�u���l���]���]�v���š�º�u��
�µ�o���”�š�f�Œ�u�����•�]�•�š���u�]���À�������l�����]�v�������o�}�i�]�•�š�]�l���•���l�š�‚�Œ�º���}�Œ�P���v�]�Ì�����}�o���Œ���l���Z���Œ���l���š�����š�u���o�]���]�Œ�X�� 

���µ�������o�f�”�u����d���Z�����‚�v�������o�}�i�]�•�š�]�l���À�����µ�o���”�š�f�Œ�u�����Z���Œ�����u���o���Œ�f���]�o�����]�Z�Œ�������š�����Œ���•�f�v�����l�]���]�o�]�”�l�]�Ç�]�����µ���Ç�‚�v�š���u�oe inceleyen herhangi bir eser 
�}�o�u���u���•�f���v�������v�]�Ç�o�����o�]�š���Œ���š�º�Œ�����l���š�l�f���������µ�o�µ�v�u�µ�”�š�µ�Œ�X�������o�f�”�u���v�f�v�����]�Œ�]�v���]�����‚�o�º�u�º�v�������d�º�Œ�l�]�Ç���[�������o�}�i�]�•�š�]�l���•���l�š�‚�Œ�º�����v���o�]�Ì�������]�o�u�]�”��
�}�o�µ�‰�� �o�}�i�]�•�š�]�R�]�� ����sleyen en �‚�v���u�o�]���µ�v�•�µ�Œ�� �}�o���v�� �µ�o���”�š�f�Œ�u���� �Z���Œ�����u���o���Œ�f�� �]�v�����o���v�u�]�”�š�]�Œ�X�� ���µ�v�µ�v�o���� ���]�Œ�o�]�l�š���� �d�º�Œ�l�]�Ç���[�v�]�v�� �]�Z�Œ�������š��
�l�}�u�‰�}�Ì�]�•�Ç�}�v�µ�� �À���� �u���o�]�Ç���š�� �µ�v�•�µ�Œ�o���Œ�f�v���� �����R�]�v�]�o�u�]�”�š�]�Œ�X�� �7�l�]�v���]�� ���‚�o�º�u�������µ�o���”�š�f�Œ�u���� �À���� �]�Z�Œ�������š�� �]�o�]�”�l�]�•�]�� �]�v�����o���v�u�]�”�� �}�o�µ�‰ sonraki 
���‚�o�º�u�������µ�Ç�P�µ�o���v���v���Ç�‚�v�š���u�o�����]�o�P�]�o�]�����]�o�P�]�o���Œ�U�����v���o�]�Ì�]�v�����µ�o�P�µ�o���Œ�f���À�����•�}�v�µ���o���Œ���������R�]�v�]�o�u�]�”�š�]�Œ�X�� 
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�î�X���>�7�d���Z���d�m�Z���P�•���d�7  

�<�}�v�µ�Ç�����]�o�]�”�l�]�v�����]�Œ���}�l���º�o�l�������������R�]�”�]�l���(�}�Œ�u�o���Œ�����������o�f�”�u���o���Œ���Ç���‰�f�o�u�f�”�š�f�Œ�X�����µ�v�o���Œ�����v�������Ì�f�o���Œ�f���”�µ���”���l�]�o�����������o�]�Œ�š�]�o�u�]�”�š�]�Œ�W 

�>�}�i�]�•�š�]�l�U�����]�Œ���º�o�l���v�]�v���P���o�]�”�]�u�]�v���������}�l���‚�v���u�o�]�����]�Œ���Œ�}�o���}�Ç�v���Œ�X���h�o���”�f�u���]�•�������š�l�]�o�]���À���������”���Œ�f�o�f�����]�Œ���”���l�]�o�������•�º�Œ���º�Œ�º�o���v���o�}�i�]�•�š�]�l���•�]�•teminin 
�����o���l���u�]�R�]���]�Œ�X���h�o���”�f�u�U���o�}�i�]�•�š�]�l���u���o�]�Ç���š�]�v�]�v���‚�v���u�o�]�� ���]�Œ�����‚�o�º�u�º�v�º���š���”�l�]�o���������Œ�X���h�o���”�f�u�� �•�]�•�š���u�]���]�o���� ���l�}�v�}�u�]�v�]�v���‚�v���u�o�]���•���l�š�‚�Œ�o���Œi 
���Œ���•�f�v���������}�R�Œ�µ�����v���À���Ç�������}�o���Ç�o�f�������R�o���v�š�f�o���Œ���À���Œ���f�Œ�X���h�o���”�f�u�����o�š�Ç���‰�f�•�f�����}�Ç�µ�š�µ���º�o�l���o���Œ�]�v�����l�}�v�}�u�]�l���l���o�l�f�v�u���o���Œ�f�v�f�����š�l�]�o���Œ�X�� 

Choudhary, Khan, Muhammad ve Abbas (2009), verimli ve kaliteli ���]�Ì���Ç�v�������]�o�u�]�”�����]�Œ���µ�o���”�f�u���•�]�•�š���u�]�U���º�Œ���š�]�u���u���o�]�Ç���š�]�v�]�����Ì���o�š���Œ���l 
ekonomik ���º�Ç�º�u���Ç�]�����Œ�š�š�f�Œ�u���l�š�����f�Œ�X���h�o���”�f�u���•�]�•�š���u�o���Œ�]�v�]�v�����š�l�]�v�o�]�R�]���À�����l�µ�o�o���v�f�”�o�f�o�f�R�f�U���(�]�Œ�u���o���Œ�f�v���º�Œ���š�]�u���l���‰���•�]�š���•�]�v�]���‰�}�Ì�]�š�]�(���Ç�‚�v������
etkilemektedir.      

�>���Œ���Z�� �î�ì�ì�ó�U�� ���}�R�µ�� ���À�Œ�µ�‰���[�����l�]�� �m�o�l���o���Œ�� �]�o�����<�f�š�������À�Œ�µ�‰���[�����l�]�� �m�o�l���o���Œ�� �í�õ�õ�ì��- 2002 ���}�R�Œ�µ�����v�� �z���������f�� �z���š�f�Œ�f�u�o���Œ�f�v�� �z���v�]�� �d�]��aret 
Modeliyle �h�o���”�f�u���^���l�š�‚�Œ�º�v�º���v���•�f�o�����š�l�]�o�����]�R�]�v�]���À�������š�l�]�v�o�]�R�]�v�]���v���•�f�o�����Œ�š�š�f�Œ���f�R�f�v�f���]�v�����o���u���l�š�����]�Œ�X �h�o���”�f�u���^���l�š�‚�Œ�º���]�•����Milli Gelir ve 
�d�]�����Œ���š���,�����u�]�v�]�����Œ�š�š�f�Œ�u�f�”�š�f�Œ�X ���µ�����š�l�]�o���Œ���������<�f�š�������À�Œ�µ�‰���•�f�v�������À�������}�R�µ�����À�Œ�µ�‰���[�������Ç���Œ�����o���v���º�o�l���o���Œ�]�v�����º�Ç�º�u���•�]�v�����}�o�µ�u�o�µ�����š�l�]��e 
���µ�µ�v�u���l�š�����f�Œ�X�� 

Akbulut ve Sekmen (�î�ì�í�ñ�•�U�� �����o�f�”�u���•�f�v������ �µ�o���”�f�u�� �u���o�]�Ç���š�o���Œ�]�v�]�v���µ�o�µ�•�o���Œ���Œ���•�f�� �š�]�����Œ���š�� �º�Ìerindeki etkisini analiz etmektedir. 
���u�‰�]�Œ�]�l�� �����o�f�”�u���v�f�v�� �•�}�v�µ���o���Œ�f�v���� �P�‚�Œ���U�� �µ�o���”�f�u�� �u���o�]�Ç���š�]�� �]�o���� �µ�o�µ�•�o���Œ���Œ���•�f�� �š�]�����Œ���š�� ���Œ���•�f�v�������š���Œ�•�� �Ç�‚�v�o�º�� ���]�Œ�� �]�o�]�”�l�]�� �š���•�‰�]�š�� �����]�o�u�]�”�š�]�Œ�X 
�h�o���”�š�f�Œ�u�����u���o�]�Ç���š�o���Œ�]�v�]�v�����Œ�š�u���•�f�U���(�]�Œ�u���o���Œ�f�v�������Z�����Ç�º�l�•���l�����]�Œ���u���o�]�Ç���š�����l���š�o���v�u���•�f���v�������v�]�Ç�o�����µ�o�µ�•�o���Œ���Œ���•�f���š�]�����Œ���š�]�����Ì���o�š�u���l�š�����fr. 
�&�]�Œ�u���o���Œ�f�v���l���š�o���v�u���l���Ì�}�Œ�µ�v�������}�o���µ�l�o���Œ�f���u���o�]�Ç���š�o���Œ�������Ç���f�Œ�f���f�����]�Œ�����š�l�]���Ç���Œ���š�u���l�š�����f�Œ�X�� 

�>�]�‰�]�v�P���•�Z�µ�U���y�µ���]���}���z���v�P���~�î�ì�í�í�•�U�������o�f�”�u���•�f�v�������v�������v�•���o�o�]�l�����v���o�]�Ì�]�v�]���µ�Ç�P�µ�o���Ç���Œ���l���µ�o�µ�•�o���Œ���Œ���•�f���š�]�����Œ���š���À�����µ�o���”�š�f�Œ�u�������Œ���•�f�v���������]�(�š��
�š���Œ���(�o�f�� �v�������v�•���o�o�]�l�� �š���•�‰�]�š�� �����]�o�u�]�”�š�]�Œ�X ���]�Œ���]�Œ�o���Œ�]�Ç�o���� �]���� �]������ �P�������v�� �µ�o�µ�•�o���Œ���Œ���•�f�� �š�]�����Œ���š�� �À���� �µ�o���”�š�f�Œ�u���� �l���Œ�”�f�o�f�l�o�f�� �����R�f�u�o�f�o�f�l�� �P�‚�•�š���Œ�]�Œ�X��
�'���o�]�”�u�]�”�� ���]�Œ�� �µ�o���”�š�f�Œ�u���� ���R�f�U�����]�Œ���µ�o�µ�•�o���Œ���Œ���•�f�� �š�]�����Œ���š�]�� �P���š�]�Œ�]�Œ�l���v�U���µ�o�µ�•�o���Œ���Œ���•�f�� �š�]�����Œ���š�]�v�����Œ�š�f�”�f�� �Ç���v�]�� �µ�o���”�š�f�Œ�u���� ���R�o���Œ�f�v�f�� �����Œ�������Œ�]�v������
getirmektedir.   

Hou Fang-Miao �~�î�ì�ì�ô�•�U�� �����o�f�”�u���•�f�v������ �o�}�i�]�•�š�]�l�� �À���� ���f�”�� �š�]�����Œ���š�� ���Œ���•�f�v�����l�]�� �]�o�]�”�l�]�Ç�]�� �]�v�����o���u�]�”�š�]�Œ�X�� ���š�l�]�o���”�]�u�� ���v���o�]�Ì�]�v�]�� �l�µ�o�o���v���Œ���l��
�µ�Ç�P�µ�o�����f�R�f�������o�f�”�u���������o�}�i�]�•�š�]�R�]�v�����f�”���š�]�����Œ���š�]�����š�l�]�o���u���•�]�U�����f�”���š�]�����Œ���š�]�v���o�}�i�]�•�š�]�R�]�����š�l�]�o���u���•�]�v�����v�������Z���������o�]�Œ�P�]�v���]�Œ���•�}�v�µ���µ�v�����µ�o���”�u�f�”�š�f�Œ�X��
�>�}�i�]�•�š�]�l�����R�f�v�f�v���P���v�]�”�o���u���•�]�U�����š�l�]�v�o�]�R�]���À�����À���Œ�]�u�o�]�o�]�R�]�U�����f�”���š�]�����Œ���š�]���‰�}�Ì�]�š�]�(���Ç�‚�v�o�º�����š�l�]�o���u���l�š�����]�Œ�X�����f�”���š�]�����Œ���š�]�v�����Œ�š�f�”�f���]�•�����o�}�i�]�•�š�]�l�����R�f�va 
�����Z�������Ì�����š�l�]���������š�l�]���������µ�o�µ�v�u���l�š�����f�Œ�X 

Chu Zhao-�&���v�P�U���t���v�P���Y�]���v�P���~�î�ì�í�ì�•�U�������o�f�”�u���•�f�v������ �]�o�]�”�l�]�� ���v���o�]�Ì�]�� �����Œ�����À���•�]�v�����U���µ�o�µ�•�o���Œ���Œ���•�f�� �š�]��aretteki inovasyonun, havayolu 
�š���”�f�u�����f�o�f�R�f�v�����‰�}�Ì�]�š�]�(���Ç�‚�v���������]�Œ�����š�l�]���Ç���Œ���š�š�f�R�f�v�f���]�v�����o���u�]�”�š�]�Œ�X �7�v�}�À���•�Ç�}�v �����o�f�”�u���o���Œ�f�U�������R�]�”���v���À�����P���o�]�”���v���š���l�v�}�o�}�i�]���]�o�����µ�o�µ�•�o���Œ���Œ���•�f��
�š�]�����Œ���š�U���Z���À���Ç�}�o�µ���š���”�f�u�����f�o�f�R�f�v�f���‰�}�Ì�]�š�]�(���Ç�‚�v�o�º�����š�l�]�o���u�]�”�š�]�Œ�X��  

Zhang Bao-�z�}�µ���~�î�ì�ì�õ�•�U�����µ�Ç���Œ�o�f�o�f�l�����v���o�]�Ì�]���u���š�}���µ���]�o���U���º�o�l���o���Œ�]�v���o�}�i�]�•�š�]�l�����v�o���u�f�v�������P���o�]�”�]�u�]�v�]�v�U���µ�o�µ�•�o���Œ���Œ���•�f���š�]�����Œ���š�]���}�o�µ�u�o�µ���Ç�‚�v������
���š�l�]�o�����]�R�]���•�}�v�µ���µ�v�����µ�o���”�u�f�”�o���Œ���f�Œ�X �>�}�i�]�•�š�]�l���Ç���š�f�Œ�f�u�o���Œ�f�v�f�v�����Œ�š�f�”�f���]�o�����o�}�i�]�•�š�]�l�����R�f�v�f�v���P���v�]�”�o���u���•�]�U���µ�o�µ�•�o���Œ���Œ���•�f���š�]�����Œ���š�]���‰�}�Ì�]�š�]�(���Ç�‚�v������
���š�l�]�o���Œ�X���d���”�f�u�����u�}���o���Œ�f���À�����µ�o���”�š�f�Œ�u�������R�f�v�f�v���l�µ�o�o���v�f�”�o�f�R�f���À�������š�l�]�v�o�]�R�]�����f�”���š�]�����Œ���š�����Ç�‚�v���o���v���(�]�Œ�u���o���Œ�f���À�����º�o�l���o���Œ�]���������š���š�]�l�o���u���l�š�����]�Œ�X 

Yang Chang-���Z�µ�v�� �~�î�ì�ì�ô�•�U�� �]�o�]�”�l�]�� ���v���o�]�Ì�]�� �����Œ�����À���•�]�v�����U�� �o�}�i�]�•�š�]�l�� �]�o���� �µ�o�µ�•�o���Œ���Œ���•�f�� �š�]�����Œ���š�� ���Œ���•�f�v������ �}�Œ�š���l�� ���]�Œ�� �Z���Œ���l���šin �}�o���µ�R�µnu, 
�µ�o�µ�•�o���Œ���Œ���•�f���š�]�����Œ���š�]�v���o�}�i�]�•�š�]�R���������Z�������}�l���l���š�l�f���À���Œ���]�R�]���•�}�v�µ���µ�v�µ���}�Œ�š���Ç�������f�l���Œ�u�f�”�o���Œ���f�Œ�X���h�o�µ�•�o���Œ���Œ���•�f���š�]�����Œ���š�o�����]�o�P�]�o���v���v���(�]�Œ�u���o���Œ�f�v��
���Œ�š�f�”�f�U���º�o�l���o���Œ�]�v�����Œ�š���v���l�º�Œ���•���o�o���”�u���� �Z�[�P�o�}�����o�����]�Œ���l�‚�Ç�[�[�� �Z���o�]�v���� ���‚�v���v�� ���º�v�Ç�������� �µ�o�µ�•�o���Œ���Œ���•�f�� �š�]�����Œ���š�š���� �Œ���l�������š���� �P�]�Œ�]�”�u���•�]�U���o�}jistik 
���R�f�v�f�v���������P���o�]�”�u���•�]�v�]���•���R�o���u�f�”�š�f�Œ�X���� 

Wang li-�:�µ�v���~�î�ì�ì�ñ�•�U�����š�l�]�o���”�]�u�����v���o�]�Ì�]���u���š�}���µ�Ç�o���U���µ�o�µ�•�o���Œ���Œ���Œ���•�f���š�]�����Œ���š�]�v���P���o�]�”�]�u�]���]���]�v���l�º�Œ���•���o���o�}�i�]�•�š�]�R�]�v���P���o�]�”�u���•�]���l�����f�v�f�o�u���Ì���f�Œ��
�•�}�v�µ���µ�v�����À���Œ�u�f�”�o���Œ���f�Œ�X���z���v�]���º�o�l���o���Œ���Œ���•�f�����f�”���š�]�����Œ���š�]�v���P���o�]�”�]�u�]���o�}�i�]�•�š�]�l���•�º�Œ�����o���Œ�]�Ç�o�����Ç���l�f�v�����v���]�o�P�]�o�]���]�Œ�X Birbirini tamamlayan ikili 
�µ�o�µ�•�o���Œ���Œ���•�f���š�]�����Œ���š���À�����o�}�i�]�•�š�]�l�U���•�º�Œ�����o���Œ���v�}�l�š���•�f�v���������������š�l�]�o���”�]�u�������]�Œ�X���h�o�µ�•�o���Œ���Œ���•�f���š�]�����Œ���š���À�����o�}�i�]�•�š�]�l���•�º�Œ�����o���Œ�]�����]�(�š���Ç�‚�v�o�º�����š�l�]�o�]���]�l�]��
�•���l�š�‚�Œ���º�Œ 

�d�µ�v�����À�����<���Ç�����~�î�ì�í�ò�•�U���v�������v�•���o�o�]�l���]�o�]�”�l�]�•�]�������Œ�����À���•�]�v�����U���o�}�i�]�•�š�]�l���]�o�����µ�o�µ�•�o���Œ���Œ���•�f���š�]�����Œ���š�����Œ���•�f�v���������]�(�š���Ç�‚�v�o�º���]�o�]�”�l�]���š���•�‰�]�š�������]�o�u�]�”�š�]�Œ�X��
�z���v�]�� �o�}�i�]�•�š�]�l�� �(�����o�]�Ç���š�]�� ���Œ�š�š�f�l������ �µ�o�µ�•�o���Œ���Œ���•�f�� �š�]�����Œ���š�U���µ�o�µ�•�o���Œ���Œ���•�f�� �š�]�����Œ���š�����Œ�š�š�f�l������ �o�}�i�]�•�š�]�l�� �(�����o�]�Ç���š�o���Œ�]�� ������ ���Œ�š�u���l�š�����f�Œ�X �h�o�µ�•�o���Œ���Œ���•�f��
�š�]�����Œ���š�� �À���� �o�}�i�]�•�š�]�l�� �(�����o�]�Ç���š�o���Œ�]�v�� �P���o�]�”�u���•�]�� �]�o���� ���]�(�š�� �l���o���f�Œ������ ���š�l�]�•�]�� �}�Œ�š���Ç���� ���f�l�u���l�š�����f�Œ�X�� ���]�Œ���]�Œ�]�v�]�� �����•�o���Ç���v�� �]�l�]�� �•���l�š�‚�Œ������ �Ç���”���v���v��
�P���o�]�”�u���o���Œ�����l�}�v�}�u�]�Ç�����‰�}�Ì�]�š�]�(���Ç�‚�v�o�º�����š�l�]�����}�R�µ�Œ�u���l�š�����f�Œ�X�� 

3. �D���d�����K�>�K�:�7�U���s���Z�7���s�������D�W�7�Z�7�<���^�K�E�h���>���Z  

�����o�f�”mada kurulacak ekonometrik model ile �o�}�i�]�•�š�]�l���•���l�š�‚�Œ�º���À�����µ�o���”�š�f�Œ�u�����Z���Œ�����u���o���Œ�f���À�����]�Z�Œ�������š�����Œ���•�f�v�������]�o�]�”�l�]���}�o�µ�‰���}�o�u�����f�R�f��
���Œ���”�š�f�Œ�f�o�������l�š�f�Œ�X�� �>�}�i�]�•�š�]�l�� �•���l�š�‚�Œ�º�v���� ���]�š�� �����š���Ç�o�f�� �À���� �•���R�o�f�l�o�f�� �Œ���l���u�•���o�� �À���Œ�]�o���Œ�� ���µ�o�µ�v�u�����f�R�f�� �]���]�v���µ�o���”�š�f�Œ�u���� �Z���Œ�����u���o���Œ�f veri olarak 
�l�µ�o�o���v�f�o�������l�š�f�Œ�X�����º�v�l�º���µ�o���”�š�f�Œ�u�����À�����o�}�i�]�•�š�]�l �]�����]�������P�����u�]�”�����]�Œ���]�Œ�]�v�]���š���u���u���v�����š�l�]�o���Ç���v���(���l�š�‚�Œ�o���Œ���]�Œ�X�� 
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�z���‰�f�o���v�������o�f�”�u���������µ�o���”�š�f�Œ�u�����Z���Œ�����u���o���Œ�f���~�h�>�,�•���]�o�����]�Z�Œ�������š���~�/�,�Z�•�����Œ���•�f�v�����l�]���]�o�]�”�l�]���]�v�����o���v�u�]�”���À����1960-�î�ì�í�ô�����Œ���•�f�v�����l�] ���‚�v���u�]��
�l���‰�•���Ç���v���Ç�f�o�o�f�l���À���Œ�]�o���Œ���l�µ�o�o���v�f�o�u�f�”�š�f�Œ�X���7�Z�Œ�������š���À���Œ�]�o���Œ�]�v�����d�m�7�<�[�����v, u�o���”�š�f�Œ�u�����Z���Œ�����u���o���Œ�f�v�����]�•�����,���Ì�]�v�����À�����D���o�]�Ç���������l���v�o�f�R�f��web 
sitesinden (www�X���µ�u�l�}�X�P�}�À�X�š�Œ�•�[�v�����v���µ�o���”�f�o�u�f�”�š�f�Œ�X 

�D�}�����o�]�v�� ���]�o�P�]�•���Ç���Œ�� �µ�Ç�P�µ�o���u���•�f�� �]���]�v�� ��-�À�]���Á�•�� �í�ì�X�ì�� �‰�Œ�}�P�Œ���u�f�� �]�o���� �����o�f�”�f�o�u�f�”�š�f�Œ�X ���v���o�]�Ì������ �l�µ�o�o���v�f�o���v�� �����R�]�”�l���v�o���Œ���� ���]�š�� �š���v�f�u�o���Ç�f���f��
istatistikler Tablo �î�[���� �•�µ�v�µ�o�u�µ�”�š�µ�Œ�X 

���µ�������o�f�”�u�������� �µ�o���”�š�f�Œ�u���� �Z���Œ�����u���o���Œ�f�� �]�o���� �]�Z�Œ�������š�����Œ���•�f�v�����l�]�� �]�o�]�”�l�]�v�]�v�� �v�������v�•���o�o�]�l�� ���}�Ç�µ�š�µ�v�µ���]�v�����o���u���l�� �]���]�v�� �d�}������ �À�����z���u���u�}�š�}��
�š���Œ���(�f�v�����v�� �í�õ�õ�ñ�� �Ç�f�o�f�v������ �P���o�]�”�š�]�Œ�]�o���v��Toda-�z���u���u�}�š�}�� �v�������v�•���o�o�]�l�� �š���•�š�]�� �š���Œ���]�Z�� �����]�o�u�]�”�š�]�Œ�X�� ���µ�� �š���•�š�]�v�� �•�����]�o�u���•�]�v������ ���]�Œ�����v�� ���}�l 
���À���v�š���i�o�f�����µ�Œ�µ�u�µ�v���}�o�u���•�f�����š�l�]�o�]���Œ�}�o���}�Ç�v���u�f�”�š�f�Œ�X�����µ�v�o���Œ�����v�����]�Œ�]��Granger nedensellik �š���•�š�o���Œ�]�v�]�����Œ���”�š�f�Œ�u�����Z�������(�]�Ç�o�����P���o�]�”�š�]�Œ�]�o�u�]�”��
�s���Z���u�}�����o�]�v�]���š���Z�u�]�v�����š�u���l���]���]�v�����}�l�������Z���������•�]�š�����]�Œ���Ç�}�o���•�µ�v�u���•�f���f�Œ�~�'�Œ���v�P���Œ�U�í�õ�ô�ô�•�X 

Toda ve Yamamoto (1995) �š���Œ���(�f�v�����v���l�f�•�������‚�v���u����nalizi olarak �}�Œ�š���Ç�������š�f�o���v�����µ���Ç�‚�v�š���u�]�v�U���•���Œ�]�o���Œ�����Œ���•�f���l�}���v�š���P�Œ�����]�o�]�”�l�]�����v��
�����R�f�u�•�f�Ì�� ���]�Œ�� �”���l�]�o������ �s���Z�� �u�}�����o�� �º�Ì���Œ�]�v�����v�� �v�������v�•���o�o�]�l�� ���µ�o�P�µ�o���Œ�f�v���� �}�o���v���l�� �•���R�o���u���•�f�� ������ �����”�l���� ���]�Œ�� ���À���v�š���i�o�f�� �Ç�‚�v�º�� �}�o���Œ���l��
�P�‚�Œ�º�o�u���l�š�����]�Œ�X 

Toda-Yamamoto testinde, Granger nedensellik testi �P�]���]���•���Œ�]�o���Œ�]�v�����Ç�v�f���u���Œ�š�����������v�����µ�Œ���R���v���}�o�u�����”���Œ�š�f�����Œ���v�u���u���l�š�����f�Œ�X���&���Œ�l�o�f��
�u���Œ�š�������o���Œ���� �•���Z�]�‰�� �•���Œ�]�o���Œ�� ���Œ���•�f�v������ ������ �v�������v�•���o�o�]�l�� ���v���o�]�Ì�]�� �Ç���‰�f�o�����]�o�������R�]�v�]�� �P�‚�•�š���Œ���v�� �d�}����-Yamamoto testi, seriler hangi 
�u���Œ�š������������ ���µ�Œ���R���v���}�o�µ�Œ�•�����}�o�•�µ�v�����º�Ì���Ç�������R���Œ�o���Œ�]�v�]���l�µ�o�o���v�f�o���Œ���l���s���Z���u�}�����o���}�o�µ�”�š�µ�Œ�u���l�š�����f�Œ�X���7�l�]�����”���u�������v���}�o�µ�”���v�� ���µ���š���•�š�š����
�‚�v�����o�]�l�o���� �}�‰�š�]�u���o�� �P�����]�l�u���� �µ�Ì�µ�v�o�µ�R�µ�� �����o�]�Œ�o���v�u���l�š���� �À���� �µ�Ç�P�µ�o���u���Ç���� �l�}�v�µ�� �}�o���v�� �•���Œ�]�o���Œ�� �]���]�v�� �u���l�•�]�u�µ�u�� ���º�š�º�v�o���”�u���� �����Œ�������•�]��
�~���u���Æ�•���š���•�‰�]�š�������]�o�u���l�š�����]�Œ�X���s���Z���u�}�����o���]���]�v���µ�Ç�P�µ�v���P�����]�l�u�����µ�Ì�µ�v�o�µ�R�µ�v�µ�v���•���‰�š���v�u���•�f�U�����l���]ke ve Hannan-Quinn gibi kriterler 
�l�µ�o�o���v�f�o���Œ���l���Ç���‰�f�o�u���l�š�����f�Œ�X�����‚�Ç�o���������}�‰�š�]�u���o���P�����]�l�u�����µ�Ì�µ�v�o�µ�R�µ���l���]�o�����u���l�•�]�u�µ�u�����º�š�º�v�o���”�u���������Œ�������•�]�����u���Æ���f�v���š���•�‰�]�š�]���]�o���������Œ�������Œ��
�l�=���u���Æ�� �P�����]�l�u���� �µ�Ì�µ�v�o�µ�R�µ�v�µ�� �����Œ�f�v���f�Œ���v�� �P���o�]�”�š�]�Œ�]�o�u�]�”�� �s���Z�� �u�}�����o�]�� �š���Z�u�]�v�� �����]�o�u���l�š�����]�Œ�X�� �7�l�]�v���]�� ���”���u��������ise elde edilen k 
�P�����]�l�u���o�]�� �s���Z�� �l���š�•���Ç�f�� �u���š�Œ�]�•�]�v���� �t���o���� �š���•�š�o���Œ�]�� �µ�Ç�P�µ�o���v�u���l�š���� �À���� �•�}�v�µ���µ�v������ �'�Œ���v�P���Œ�� �v�������v�•���o�o�]�R���� �����R�o�f�� ���f�l���Œ�f�u�o���Œ��
�Ç���‰�f�o�����]�o�u���l�š�����]�Œ�X 

�7�o�l�� �}�o���Œ���l�� �����R�]�”�l���v�o���Œ�]�v�� ���µ�Œ���R���v�o�f�l�� �u���Œ�š�������o���Œ�]�v�]�v�� �����o�]�Œ�o���v�u���•�]�� ���u�����f�Ç�o���� �'���v�]�”�o���š�]�o�u�]�”�� ���]���l���Ç-Fuller (ADF) bi�Œ�]�u�� �l�‚�l�� �š���•�š�]��
�l�µ�o�o���v�f�o�u�f�”�š�f�Œ�X�������R�]�”�l���v�o���Œ�]�v�����º�Ì���Ç�o���Œ�]�v�����À�����(���Œ�l�o���Œ�f�v�������]�š�������&�����]�Œ�]�u���l�‚�l���š���•�š�o���Œ�]�v�]�v���•�}�v�µ���o���Œ�f�����”���R�f�����l�]���š�����o�}�������•�µ�v�µ�o�u�µ�”�š�µ�Œ�~��
Dickey and Fuller,1979). 

Tablo 2�W���d���v�f�u�o���Ç�f���f���7�•�š���š�]�•�š�]�l�o���Œ 

  IHR UHL 

Ortalama 229000000 330000000000 

Medyan 24009171 806992 

Maksimum 876000000 3670000000000 

 Minimum 73470.39 1.12 

Standart Sapma 294000000 712000000000 

�����Œ�‰�f�l�o�f�l 0.774196 2.820589 

�����•�f�l�o�f�l 1.86494 11.60584 

�'�‚�Ì�o���u���^���Ç�f�•�f 59 59 

Tablo 3: �����R�]�”�l���v�o���Œ�]�v�����º�Ì���Ç�o���Œ�]�v�����À�����&���Œ�l�o���Œ�f�v�������]�š �����&�����]�Œ�]�u���<�‚�l���d���•�š�]���^�}�v�µ���o���Œ�f�� 

�'���v�]�”�o���š�]�o�u�]�”�����]���l���Ç-�&�µ�o�o���Œ���~�����&�•�����]�Œ�]�u���<�‚�l���d���•�š�] 

�����R�]�”�l���v�o���Œ �'�����]�l�u�����h�Ì�µ�v�o�µ�R�µ t-�7�•�š���š�]�•�š�]�R�] 

ULH 9 -6.007390* 

IHR 0 -0.634221 

�4�/�,�Z 1 -6.252997* 

�Ž���9�ñ�U�����v�o���u�o�f�o�f�l�����º�Ì���Ç�]�v�������•�f�(�f�Œ���Z�]�‰�}�š���Ì�]���}�o���v�����]�Œ�]�u���l�‚�l�º�v���À���Œ�o�f�R�f�v�f�v���Œ�����������]�o���]�R�]�v�]���P�‚�•�š���Œ�u���l�š�����]�Œ�X���'�����]�l�u�����µ�Ì�µ�v�o�µ�l�o���Œ�f�����l���]ke Bilgi Kriteri 
�~���/���•���l�µ�o�o���v�f�o���Œ���l�������o�]�Œ�o���v�u�]�”�š�]�Œ�X�����^�4�_���•���Œ�]�o���Œ�]�v���í�X�(���Œ�l�f�v�f�v�����o�f�v���f�R�f�v�f�������o�]�Œ�š�u���l�š�����]�Œ�X 
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Tablo 3�[�º�v �•�}�v�µ���o���Œ�f�v���� �P�‚�Œ���� �µ�o���”�š�f�Œ�u���� �Z���Œ�����u���o���Œ�f�� �����R�]�”�l���v�]�� ���º�Ì���Ç������ �/�~�ì�•�� ���µ�Œ���R���v�� �]�l���v�� �]�Z�Œ�������š�� �����R�]�”�l���v�]�� ���]�Œ�]�v���]�� �(���Œ�l�f�v������
���µ�Œ���R���v�� �}�o���Œ���l�� �����o�]�Œ�o���v�u�]�”�š�]�Œ�X�� �d�}����-�z���u���u�}�š�}�� �v�������v�•���o�o�]�l�� �š���•�š�]�� �]���]�v�� �����R�]�”�l���v�o���Œ�]�v�� ���º�Ì���Ç�� �����R���Œ�o���Œ�]�v�]�v�� ���Ç�v�f�� �u���Œ�š������������
�}�o�u���•�f�v�����P���Œ���l�����µ�Ç�µ�o�u�����f�R�f�v�����v���‚�š�º�Œ�º�����º�Ì���Ç�������R���Œ�o���Œ�o�����l�µ�Œ�µ�o���v���u�}�����o�o���Œ�]�v�������o�f�”�u���Ç�����µ�Ç���Œ�o���v�u�f�”���Z���o�]�����”���R�f�����l�]���P�]���]���]�Œ�W 

�7�.�*�ç 
L �Ù�5 
E 
Í �Ú�5�Ü�+�*�4�ç�?�Ü

�Þ�>�×�à�Ô�ë

�Ü�@�5


E 
Í �à�5�Ü�7�.�*�ç�?�Ü

�Þ�>�×�à�Ô�ë

�Ü�@�5


E�Ý�5�ç 

�+�*�4�ç 
L �Ù�6 
E 
Í �Ú�6�Ü�7�.�*�ç�?�Ü

�Þ�>�×�à�Ô�ë

�Ü�@�5


E 
Í �à�6�Ü�+�*�4�ç�?�Ü

�Þ�>�×�à�Ô�ë

�Ü�@�5


E�Ý�6�ç 

���µ�v�����P�‚�Œ�����G�U���s���Z���u�}�����o���Ç���Œ���f�u�f�Ç�o�����^�ñ�_���}�o���Œ���l�U���@�I�=�T �]�•�����^�í�_���}�o���Œ���l�������o�]�Œ�o���v�u�]�”���À�����P���v�]�”�o���š�]�o�u�]�”���8�#�4�:�t�; �u�}�����o�]���P�‚�Œ�º�v�º�”�š����
�]�o�]�”�l�]�•�]�Ì�� �Œ���P�Œ���•�Ç�}�v�� �Ç�‚�v�š���u�]�� �]�o���� �š���Z�u�]�v�� �����]�o�u�]�”�š�]�Œ�X�� ���µ�� �u�}�����o�� �Ç���Œ���f�u�f�Ç�o���� ���o������ �����]�o���v�� �v�������v�•���o�o�]�l�� ���v���o�]�Ì�]�� �•�}�v�µ���o���Œ�f�� �d�����o�}�� �î�[������
�P�‚�•�š���Œ�]�o�u�]�”�š�]�Œ�X 

Tablo 4: Toda-�z���u���u�}�š�}���E�������v�•���o�o�]�l�����v���o�]�Ì�]���^�}�v�µ���o���Œ�f 

       �^�f�(�f�Œ���,�]�‰�}�š���Ì�]������������������������������������������������   �'�����]�l�u�����h�Ì�µ�v�o�µ�R�µ������������������������������������                                �D�t���>�����7�•�š���š�]�•�š�]�R�] 

�u�t�~�^ �•�x�t  6 670.51* 

�•�x�t �^ �u�t�~ 6 30.67* 

�Ž���9�ñ�����v�o���u�o�f�o�f�l�����º�Ì���Ç�]�v�������•�f�(�f�Œ���Z�]�‰�}�š���Ì�]�v�]�v���Œ�����������]�o���]�R�]�v�]���P�‚�•�š���Œ�u���l�š�����]�Œ�X 

Tablo 4�[�º�v �•�}�v�µ���o���Œ�f�v���� �P�‚�Œ���� �l�f�•���� ���‚�v���u������ �]�Z�Œ�������š�� �À���� �µ�o���”�š�f�Œ�u���� �Z���Œ�����u���o���Œ�f�� ���Œ���•�f�v���������]�(�š�� �Ç�‚�v�o�º�� �v�������v�•���o�o�]�l �]�o�]�”�l�]�•�]�v����
�Œ���•�š�o���v�f�o�u�f�”�š�f�Œ�X������ 

�d���}�Œ�]�l�� �}�o���Œ���l�� �����o�]�Œ�š�]�o���]�R�]�� �P�]���]�U�� �µ�o���”�š�f�Œ�u���� �Z���Œ�����u���o���Œ�f�� �Ç���v�]�� �o�}�i�]�•�š�]�l�� �•���l�š�‚�Œ�º�Ç�o���� �]�Z�Œ�������š�� ���Œ���•�f�v���������]�(�š�� �Ç�‚�v�o�º�� ���š�l�]�o���”�]�u �À���Œ���f�Œ�X��
�7�Z�Œ�������š�š���l�]�����Œ�š�f�”���º�o�l���o���Œ�]���µ�o���”�f�u�����R�o���Œ�f�v�f���P���v�]�”�o���š�u�����À���������”�]�š�o���v���]�Œ�u�����Ç�‚�v�º�v�����������o�f�”�u���o���Œ���Ç���‰�u���o���Œ�f�v�f���P���Œ���l�š�]�Œ�u�]�”�š�]�Œ�X���P�Ì���o�o�]�l�o����
������ �]�Z�Œ�������š�f�v�� ���Œ�š�u���•�f�� �Ç���v�]�� �‰���Ì���Œ�o���Œ���� �µ�o���”�u�������� �Z���u�� �µ�o���”�f�u�� �•�]�•�š���u�o���Œ�]�v�]�v�� �Z���u�� ������ �o�}�i�]�•�š�]�l�� �(�����o�]�Ç���š�o���Œ�]�v�� �Z�f�Ì�o���v�u���•�f�� �À����
�u�}�����Œ�v�o���”�u���•�]�v�]���•���R�o���u���l�š�����f�Œ�X�����]�R���Œ���š���Œ���(�š�����������u�}�����Œ�v�o���”���v���À�������º�v�Ç�������l�]���o�}�i�]�•�š�]�l���š�Œ���v���o���Œ�]�v�����µ�Ç�P�µ�v�������‰�}�o���v���v�U���•�š�}�l�o���v���v��
�À�����š���”�f�v���v���Ç�º�l�o���Œ���]�Z�Œ�������š�f�v�����Œ�š�f�”���Z�f�Ì�f�v�f�������Z�������������Œ�š�š�f�Œ�u�f�”�š�f�Œ�X���>�}�i�]�•�š�]�l���Z�]�Ì�u���š�o���Œ�]�v�����l�]�����Œ�š�f�”���]�Z�Œ�������š�f�v�������”�]�š�o���v�u���•�]�v�]���À�����•�f�v�f�Œ���‚�š���•�]�v����
�P�����]�”�]�v�]���l�}�o���Ç�o���”�š�f�Œ�u���l�š�����f�Œ�X 

�ð�X���^�K�E�h���� 

�d�º�Œ�l�]�Ç���� �i���}�‰�}�o�]�š�]�l�� �l�}�v�µ�u�µ�� �P���Œ���R�]�� �‚�v���u�o�]�� �š�]�����Œ���š�� �Ç�}�o�o���Œ�f�� �º�Ì���Œ�]�v������ �Ç���Œ�� ���o�u���•�f�Ç�o�� tarih boyunca ���v�� �Ç�}�R�µ�v�� �š�]�����Œ�]�� �]�”���]�Œ�o�]�l�o���Œ�]��
�Ç���”���u�f�”�š�f�Œ�X�� ���µ�� �•�������‰�o���� �o�}�i�]�•�š�]�l�� �•���l�š�‚�Œ�º�v�º�v�� �º�o�l���� ���l�}�v�}�u�]�•�]�� �À���� �µ�o�µ�•�o���Œ���Œ���•�f�� �š�]�����Œ���š�� �º�Ì���Œ�]�v������ ���š�l�]�•�]�� �}�o���µ�l������ �(���Ì�o�����f�Œ�X��Lojistik 
�•���l�š�‚�Œ�º�v�º�v�� �P���o�]�”�]�u�], ���f�”�� �š�]�����Œ���š�]�v��-�‚�Ì���o�o�]�l�o���� ������ ���‚�À�]�Ì�� �l���Ì���v���f�Œ�f���f�� �š���Œ���(�f�� �}�o���v- �]�Z�Œ�������š�f�v�� �P���o�]�”�]�u�]�v�����l���š�l�f������ ���µ�o�µ�v�u���l�š�����f�Œ�X��
�d�º�Œ�l�]�Ç���[�v�]�v���µ�o�µ�•�o���Œ���Œ���•�f�� ���Œ���v�������� �Œ���l�������š�����������]�o�]�Œ�o�]�R�]�v�]�� �À���� �W���Ì���Œ���‰���Ç�f�v�f�� �l�}�Œ�µ�Ç�����]�o�u���•�]�� �]���]�v�� �P�º���o�º�� �µ�o���”�š�f�Œ�u���� ���R�o���Œ�f�v���� �À���� �o�}�i�]�•�šik 
�•���l�š�‚�Œ�º�v�����]�Z�š�]�Ç�����f���À���Œ���f�Œ�X���d�º�Œ�l�]�Ç���[���������f�”���š�]�����Œ���š���À�����o�}�i�]�•�š�]�l���•���l�š�‚�Œ�º�����]�Œ���]�Œ�]���]�o�����]�����]�������P�]�Œ�u�]�”, tamamlay�f���f���v�]�š���o�]�l�š�����Ç���‰�f�o���Œ���f�Œ�X 

���º�v�Ç��da �}�o���µ�R�µ�� �P�]���]���d�º�Œ�l�]�Ç���[������ ������ �o�}�i�]�•�š�]�l�� �Z�]�Ì�u���š�o���Œ�]�v������ �P���o�]�”�u�]�”�� �š���l�v�}�o�}�i�]�o���Œ�]�v�� �l�µ�o�o���v�f�o�u���•�f�� �Z�f�Ì�� �l���Ì���v�u���Ç���� �����”�o���v�u�f�”�š�f�Œ�X��
�P�Ì���o�o�]�l�o���� �u�}�����Œ�v�� �����‰�}�o���u���� �(�����o�]�Ç���š�o���Œ�]�U�� �•�š�}�l�o���u���� �À���Ç���� ���o�o�����o���u�������� �µ�Ç�P�µ�o���v���v�� �Ç���v�]�� �Ç�‚�v�š���u�o���Œ�U�� �Ç�º�l�o���Œ�]�v�� �����Z���� �����Ç���v�f�l�o�f�� �À����
�P�º�À���v�o�]�����]�Œ���”���l�]�o�������µ�o���”�š�f�Œ�f�o�u���•�f���]���]�v�����u�����o���i�o���u�����š���l�v�]�l�o���Œ�]���À�����Ç�º�l�o���Œ�]�v���l�}�v�š�Œ�}�o�º�v�º���•���R�o���Ç���v�����]�o�P�]���š���l�v�}�o�}�i�]�o���Œ�]���Z���Œ���P�������v���P�º�v��
�����Z�������}�l���l�µ�o�o���v�f�o�u���l�š�����f�Œ�X�����µ�v�µ�v�o�������]�Œ�o�]�l�š�����]�v�š���Œ�u�}�����o���š���”�f�u�����f�o�f�l���š�º�Œ�o���Œ�]�v�]�v���l�µ�o�o���v�f�u�f�������v�]�Ì�Ç�}�o�µ���š���”�f�u�����f�o�f�R�f���]�o�����P���o���v���Ç�º�l�oerin 
karayolu ilave edilerek istenilen ���‚�o�P���Ç�������]�Œ���l�š���µ�o���”�š�f�Œ�f�o�u���•�f���P�]���]�����]�Œ���}�l���o�}�i�]�•�š�]�l���(�����o�]�Ç���š���Ç�º�l���š���”�f�v�u���•�f�v�����l�]���Z�f�Ì�f�����Œ�š�š�f�Œ�u���l�š�����f�Œ�X��
�d�������Œ�]�l���]�o���Œ�]�v�� �����”�]�š�o���v���]�Œ�]�o�u���•�], �µ�Ç�P�µ�v�� �µ�o���”�š�f�Œ�u���� �u�}���µ�v�µ�v�� �l�µ�o�o���v�f�o�u���•�f, �š���”�f�u�����f�o�f�l�� �Z�f�Ì�f�v�f�� ������ ���Œ�š�š�f�Œ�������l�� �À���� ���µ�� ������ �]�Z�Œ�������š�f��
�Z�f�Ì�o���v���f�Œ�������l�š�f�Œ�X�� 

�����o�f�”�u���������µ�Ç�P�µ�o���v���v�����u�‰�]�Œ�]�l���•�}�v�µ���o���Œ�f�v�����������•�š���l�o�����]�R�]���P�]���]���]�Z�Œ�������š���À�����µ�o���”�š�f�Œ�u�����Z���Œ�����u���o���Œ�f�����Œ���•�f�v���������]�(�š���Ç�‚�v�o�º���v�������v�•���o�o�]�l 
�]�o�]�”�l�]�•�]�v���� �Œ���•�š�o���v�f�o�u�f�”�š�f�Œ�X�� �h�o���”�š�f�Œ�u���� �À���� �o�}�i�]�•�š�]�l�� �]�o�]�”�l�]�•�]�� ��-�š�]�����Œ���š�� �]�o���� ���]�Œ���]�Œ�]�v�]�� �����Z���� ������ �����•�š���l�o���u���l�š���� �À���� �]�Z�Œ�������š�f�� ������
�Z�f�Ì�o���v���f�Œ�u���l�š�����f�Œ�X�����º�v�l�º�� �]�Z�Œ�������š�f�v�����v�� �‚�v���u�o�]�� ���”���u���o���Œ�f�� �o�}�i�]�•�š�]�R�]�v���À���� �µ�o���”�š�f�Œ�u���v�f�f�v�� �•���R�o���v���f�R�f�� ���”���u���o���Œ���f�Œ�X�����µ�v���� �]�o���À�����}�o���Œ���l��
�]�Z�Œ�������š�f�v�����]�i�]�š���o�o���”�u���•�]�Ç�o���� �o�}�i�]�•�š�]�l�� �À���� �µ�o���”�š�f�Œ�u�������� ������ ���‚�v�º�”�º�u�� �Ç���”���v�u���l�š�����f�Œ�X �����o�f�”�u�������� �š���•�‰�]�š�� �����]�o���]�R�]�� �º�Ì���Œ���V�� �Z�f�Ì�o���v���v��
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ABSTRACT  
Purpose-  The main aim of the study is to compare ARAS and MOOSRA performance results. For this, 2020 macroeconomic data of 31 
countries in the Americas were used. 
Methodology- In the study, CRITIC and ENTOPY methods were applied as weighting criteria with ARAS and MOOSRA methods. 
Findings- Three important results were obtained from the application phase. First, the ARAS method with CRITIC and ENTOPY weighting 
criteria gives very close results in performance ranking. Therefore, in a study using ARAS method, there is no problem of selection between 
weighting criteria. Second, the MOOSRA method with CRITIC and ENTOPY weighting criteria gives very close results in performance ranking. 
Therefore, in a study using the MOOSRA method, there is no selection problem between the weighting criteria. Thirdly, ARAS and MOOSRA 
methods are very close to each other, performance ranking results. 
Conclusion-  Accordingly, the question of which of the two methods to choose in eliminating the multi-criteria decision making problem is 
eliminated. The results found are statistically significant. 
 

Keywords: Multicriteria decision-making (MCDM) , CRITIC, ENTROPY, ARAS, MOOSRA 
JEL Codes: C00, C02, G11 
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�'���Œ�����l�� ���º�v�Ç�������l�]�� �l���Œ���Œ�� �•�}�Œ�µ�v�o���Œ�f�v�f�v�� ���‚�Ì�º�u�o���Œ�]�� ���]�Œ�����v�� �(���Ì�o���� �‰���Œ�(�}�Œ�u���v�•�� �‚�o���º�š�º�v�º�� �l���Œ�”�f�o���u���•�f�v�f�� �P���Œ���l�š�]�Œ�]�Œ�X�� ���µ�� �Z�������(�o���Œ��
�P���v���o�o�]�l�o�������]�Œ���]�Œ�]�Ç�o���������o�]�”�l�]�o�]���]�Œ���À�������]�Œ���Z�������(�š�������]�Œ���]�Ç�]�o���”�u���������”�l�������]�Œ���Z�������(�����Ì���Œ���Œ���À���Œ�u�������v���P���Œ�����l�o���”�š�]�Œ�]�o���u���Ì�X�����}�l�����u�����o�f bir 
problemde �}���i���l�š�]�(���}�o���Œ���l���•�����]�o�����]�o�������l���š���l�����]�Œ�����‚�Ì�º�u���Ç�}�l�š�µ�Œ�V�������Z�����Ì�]�Ç���������l�Œ�]�š���Œ�o���Œ�����Œ���•�f�v�����l�]���(���Œ�l�o�f���‰���Œ�(�}�Œ�u���v�•�������R�]�”�]�u�o���Œ�]�v�]��
�š���u�•�]�o�� �������v�� ���]�Œ�� ���]�Ì�]�� ���‚�Ì�º�u�� �u���À���µ�š�š�µ�Œ�X�� ���µ�� �}�Œ�š���u�����U�� �l���Œ���Œ�� �À���Œ�]���]�o���Œ�]�v�� �‚���º�v�o���”�u���o���Œ�]�v�� �}�o�µ�u�o�µ�� ���]�Œ�� �”���l�]�o������ ���‚�Ì�º�o�u���•�]�v���� �]�o�]�”�l�]�v��
�‚�Ì�v���o���š���Œ���]�Z�o���Œ�] �l�µ�o�o���v�f�o���Œ���l���š���l�����]�Œ�����‚�Ì�º�u���š���v�f�u�o���v�����]�o�]�Œ�X 

���}�l�� ���u�����o�f�� �‰�Œ�}���o���u�]�v�� �l���v���]�•�]�U�� �Ç�‚�v���š�]�”�]�u�� ���º�Ì���v�o���u���o���Œ�]�U�� �‚�o���º�š�o���Œ�]�v�� �(�}�Œ�u�º�o���•�Ç�}�v�µ�� �À���� �‚�o���º�š�o���Œ���� �l���Œ�”�f�� �‰�}�š���v�•�]�Ç���o�� ���‚�Ì�º�u�o���Œ�]�v��
�����R���Œ�o���v���]�Œ�]�o�u���•�]���]���]�v���u�}�����o�o���Œ�]�v�������o�]�Œ�š�]�o�u���•�]�������������Z�]�o���}�o�u���l���º�Ì���Œ���������Z�����P���v�]�”�����]�Œ���l���Œ���Œ�����o�u�����•�º�Œ�����]�v�������Ç���Œ�����o�u���l�š�����f�Œ�X���<���Œ���Œ��
���v���o�]�Ì�]�v�]�v�� ���v�� �‚�v���u�o�]�� �š���Œ���(�f�� �]�o�P�]�o�]�� �Z���Œ�l���•�� �]���]�v�� �v���Ç�]�� �l�����µ�o�� ���š�š�]�l�o���Œ�]�� �À���Ç���� ���š�u�����]�l�o���Œ�]�� �l�}�v�µ�•�µ�v������ ���]�Œ���]�Œ�o���Œ�]�v�]�� ���v�o���u���o���Œ�f�v���U��
�l���š�f�o�u�����f�l�o���Œ�f���”���Ç�o���Œ�����}�����l�o���v�u���•�f�v�����À���������Z�����]�Ç�]���•�������v���l�o���Œ�]���l���”�(���š�u���•�]�v�����Ç���Œ���f�u���f���}�o�u���l���l�}�v�µ�•�µ�v�µ�v���l���”�(�����]�o�u���•�]���]�Œ�X���7�Ç�]�����]�Œ��
�P���Œ���l�����v�]�v�� �l�]�”�]�•���o�� ���µ�Ç�P�µ�o���Œ�U�� �Z�]�•�o���Œ�U�� �]���P�º���º�o���Œ�� �À���Ç���� �l�º�o�š�º�Œ���o�� �}�o���Œ���l�� �•�‰���•�]�(�]�l�U�� ���Z�o���l�]�� �l�}���o���Œ�� �À���� �v�}�Œ�u�o���Œ�����v�� �����R�f�u�•�f�Ì�� �}�o�u���•�f��
�P���Œ���l�š�]�R�]�v�����]�v���v�f�o�u���l�š�����f�Œ�X�����µ�����•�P���Œ�]�������R���Œ�o���Œ���l���Œ�”�f�o���v�u���Ì�•�����l���Œ���Œ�����v���o�]�Ì�]�����}�R�Œ�µ���}�o���Œ���l�������R���Œ�o���v���]�Œ�]�o�u���Ç�������l�š�]r. 

�z�‚�v���Ç�o���u�����Œ���”�š�f�Œ�u���•�f���~�K�‰���Œ���š�]�}�v�•���Z���•�����Œ���Z-�K�Z�•�U�����v���º�•�š�Œ�]�Ç���o���º�Œ���š�]�u���•�]�•�š���u�o���Œ�]�U���Z�º�l�º�u���š���À�����•�}�•�Ç���o���‰�Œ�}�P�Œ���u�o���Œ���À�����•���À�µ�v�u����
�•�]�•�š���u�o���Œ�]���P�]���]���}�Œ�P���v�]�Ì�����•�]�•�š���u�o���Œ�]�v���Ç�‚�v���š�]�u�]�v�������]�o�]�u�•���o���Ç�‚�v�š���u�]�v���µ�Ç�P�µ�o���v�u���•�f���f�Œ�X�����Ç�v�f���Ì���u���v�������l���Œ���Œ�����]�o�]�u�]���À���Ç�����Ç�‚�v���š�]�u��
bilimi olarak �����o���v���f�Œ�f�o�f�Œ�X�� �����”�l���� ���]�Œ�� �]�(�������Ç�o���U�� ���]�o�]�u�]�v�� �Ç�‚�v���š�]�u�•���o�� �À���� �]�����Œ�]�� �•�}�Œ�µ�v�o���Œ�f�v�� ���‚�Ì�º�u�º�v���� �µ�Ç�P�µ�o���v�u���•�f���f�Œ�X�� ���Ç�Œ�f��
�‰���Œ�����o���Œ�f�v�����v�� �Ì�]�Ç�������� ���]�Œ�� ���º�š�º�v�� �}�o���Œ���l�� ���o�f�v���v�� �}�Œ�P���v�]�Ì���� �•�]�•�š���u�o���Œ�]�v�� �‰���Œ�(�}�Œ�u���v�•�f�v���� �}�����l�o���v�f�Œ�X�� �^�}�v�µ���� �}�o���Œ���l�U�� �z�‚�v���Ç�o���u��
���Œ���”�š�f�Œ�u���•�f�� �����Ì�f�� �P���Œ�����l�� ���º�v�Ç���� �Z�������(�o���Œ�]�v�]�v�� �u���l�•�]�u�µ�u�� �À���Ç���� �u�]�v�]�u�µ�u�o���Œ�f�v�f�v�� �����o�]�Œ�o���v�u���•�]�v���� �}�����l�o���v���v�����]�•�]�‰�o�]�v�o���Œ�� ���Œ���•�f bir 
�Ç���l�o���”�f�u���f�Œ�X  

�'�º�v�º�u�º�Ì�����º�v�Ç���•�f�v�������l���Œ���Œ�o���Œ�f�v�����o�f�v�u���•�f���P���Œ���l���v���}�Œ�š���u�������Z�����(���Ì�o�����Z�]�����}�o�u�����f�R�f���l�������Œ���l���Œ�u���”�f�l�š�f�Œ�X���b�]�Œ�l���š�o���Œ�U���‰�]�Ç���•���������R���Œ�o���Œ�]�v�] 
�À�����l���Œ�o���Œ�f�v�f�����v���º�•�š�����º�Ì���Ç�������f�l���Œ�u���l�U  �l���Ç�f�‰�o���Œ�f�v�f���À�����Œ�]�•�l�o���Œ�]�v�]���l�f�•�f�š�o���u���l���]���]�v���Ç�‚�v�š���u�o���Œ���l�µ�o�o���v�f�Œ�X�����Ç�Œ�f�����U�������Z�������º�”�º�l���u���o�]�Ç���š�o���Œ�o����
�º�Œ���š�u���l���À���Ç�������Ç�v�f���u���o�]�Ç���š�o���Œ�o���������Z�����(���Ì�o�����u�]�l�š���Œ���º�Œ���š�u���l���]���]�v�����Œ�����o���Œ���š���•���Œ�o���Œ�o���Œ�X���z�‚�v���Ç�o���u�����Œ���”�š�f�Œ�u���•�f�����µ�v�µ�v���]���]�v���‰�Œ�}���o���u��
���‚�Ì�º�u�º���]���]�v���µ�Ç�P�µ�v���}�o���v���u�}�����o�]���}�o�µ�”�š�µ�Œur, optima�o���l�Œ�]�š���Œ�]�v�]�v���•�����]�o�u���•�]�v�]���•���R�o���Œ �š���Œ���]�Z�������]�o���v�����‚�Ì�º�u�º�����µ�o�µ�Œ�X 

�z�‚�v���Ç�o���u�����Œ���”�š�f�Œ�u���o���Œ�f���]�����Œ�]�•�]�v�������Ç���Œ�����o���v�����}�l���l�Œ�]�š���Œ�o�]���l���Œ���Œ���À���Œ�u���v�]�v���D�µ�o�š�]���Œ�]�š���Œ�]�����������]�•�]�}�v-�u���l�]�v�P�����~�D�����D�•�����P���v���o�����u�����f�U��
karar vericiye (Decision maker-���D�•�U�����}�l�š���v���•�����u���o�]���l�Œ�]�š���Œ�o���Œ�]�v���À�����(���Œ�l�o�f���l�Œ�]�š���Œ���‚�v�����o�]�l�o���Œ�]�v�]�v���À���Œ�o�f�R�f�����o�š�f�v�������µ�Ç�P�µ�o���v�����]�o�]�Œ���•�����]�u��
���o�š���Œ�v���š�]�(�o���Œ�]�v�]�v�� ���Œ���•�f�v�����v�� ���v�� �]�Ç�]�� ���o�š���Œ�v���š�]�(�]�v�� �•�����u���•�]�v������ �Ç���Œ���f�u���f�� �}�o�u���l�š�f�Œ�X�� �� �<���Œ���Œ�� �À���Œ�u�������� �•�����]�u�� �•�}�Œ�µ�v�µ�U�� �š�º�u�� �š���Œ���(�o���Œ�f�v�U��
���]�Œ���Ç�o���Œ�]�v�U���l���u�µ���À�����‚�Ì���o���•���l�š�‚�Œ�º�v���l���Œ�”�f�o���”�š�f�R�f�����v�����º�Ç�º�l���•�}�Œ�µ�v���µ�Œ�X �D�����D�[�Ç�����P�‚�Œ�����•�}�Œ�µ�v���]�l�]���”���l�]�o�������}�Œ�š���Ç�������f�l���Œ�X�����]�Œ�]�v���]�•�]�U���l���Œ���Œ��
���o�u�����•�º�Œ�����]�v���������Z�]�o���}�o���v���š���Œ���(�o���Œ�f�v�����u�����o���Œ�f�v�����µ�Ç�P�µ�v���•�����]�u�����o�š���Œ�v���š�]�(�o���Œ�]�v�]�v���v���•�f�o�������o�]�Œ�o���v�������R�]���]�Œ�X���7�l�]�v���]�•�]�U�����v�����}�l���š���Œ���]�Z��edilen 
���o�š���Œ�v���š�]�(�]�������o�]�Œ�o���u���l���]���]�v�����o�š���Œ�v���š�]�(�o���Œ�]�v���v���•�f�o���•�f�Œ���o���v�������R�f���f�Œ�X�� 

���µ���•�}�Œ�µ�v�µ�v���Ç���v�f�š�f�v�����]�o�]�”�l�]�v���]���]�v�����}�l���•���Ç�f�������D�����D���Ç�‚�v�š���u�]�v�]�v���}�o���µ�R�µ���P�‚�Œ�º�o�º�Œ�X���'�‚�Œ�������o�]���}�o���Œ���l�����Z���^���À�����D�K�K�^�Z�����Ç�‚�v�š���u�o���Œ�]��
�Ç���v�]���]�Œ���À���� ���µ���7�l�]�� �Ç�‚�v�š���u�]�v�� �‰���Œ�(�}�Œ�u���v�•�� �•�}�v�µ���o���Œ�f�����Œ���•�f�v�����l�]�� �]�o�]�”�l�]�v�]�v �}�Œ�š���Ç���� �l�}�v�µ�o�u���•�f�� �‚�v���u�o�]���]�Œ�X�������o�f�”�u�����������R�f�Œ�o�f�l�o���v���f�Œ�u����
�‚�o���º�š�o���Œ�]�� �}�o���Œ���l�� ���Z�/�d�/���� �À�������E�d�Z�K�W�z���Ç�‚�v�š���u�o���Œ�] �l�µ�o�o���v�f�o�u�f�”�š�f�Œ�X���K�š�µ�Ì�� ���]�Œ�����u���Œ�]�l���� �<�f�š���•�f �º�o�l���•�]�v�]�v���u���l�Œ�}�����l�}�v�}�u�]�l�� �À���Œ�]�o���Œ�]�v�]�v��
�l���Œ�”�f�o���”�š�f�Œ�f�o���f�R�f �����o�f�”�u�����������o�š�f��karar kriteri �l�µ�o�o���v�f�o�u�f�”�š�f�Œ�X�� 

2. �>�7�d���Z���d�m�Z �7�E�����>���D���^�7 

���Z���^���À�����D�K�K�^�Z�����Ç�‚�v�š���u�o���Œ�]�v�����]�o�]�”�l�]�v���o�]�š���Œ���š�º�Œ���]�v�����o���v���]�R�]�v�������]�l�]���‚�v���u�o�]���•�}�v�µ�������µ�o���”�f�o�u�f�”�š�f�Œ�X�����]�Œ�]�v���]�•�]�U���l�µ�Œ���u�•���o���š���u���o�o�]���Ç���‰�f�o���v��
�����o�f�”�u���o���Œ���f�Œ�X���7�l�]�v���]�•�]�U��uygulama temelli �Ç���‰�f�o���v�������o�f�”�u���o���Œ���f�Œ�X�� 

2.1. ARAS 

Zavadskas and Turskis �~�î�ì�í�ì���•�������o�f�”�u���•�f�v�������]�v�•���v���(�����o�]�Ç���š�o���Œ�]�v�]�v�����]�Œ���}�l�����o���v�f�v���������}�l���l�Œ�]�š���Œ�o�]���l���Œ���Œ���À���Œ�u�����D�µ�o�š�]���Œ�]�š���Œ�]�����������]�•�]�}�v-
�u���l�]�v�P���� �~�D�����D�•�� �Ç�‚�v�š���u�o���Œ�]�� �l�µ�o�o���v�f�o���f�R�f�v�f�� �•�‚�Ç�o���Œ�X�����}�l�� �‚�o���º�š�o�º�� ���]�Œ���l���Œ���Œ���À���Œ�u���� �‰�Œ�}���o���u�]�v�����l�]�� �Z���Œ�� ���o�š���Œ�v���š�]�(�U�����]�Œ�����]�Ì�]�� �l�Œ�]�š���Œ�o����
�����f�l�o���v�����]�o�]�Œ�X�� �<�Œ�]�š���Œ�o���Œ�� �v�]�š���o�� �À���� �v�]�����o�� �}�o�����]�o�]�Œ�X�� �'���v���o�o�]�l�o���� �(���Œ�l�o�f�� �‚�o���º�� ���]�Œ�]�u�o���Œ�]�� �À���� �(���Œ�l�o�f�� ���]�Œ�� �}�‰�š�]�u�]�Ì���•�Ç�}�v�� �Ç�‚�v�º�� �À���Œ���f�Œ�X��
�E�}�Œ�u���o�]�Ì���•�Ç�}�v�U���‚�o���º�š�������R���Œ�o���Œ�]�v�]�v���l���Œ�”�f�o���”�š�f�Œ�f�o�����]�o�]�Œ���‚�o�����l�o���Œ�]�v�]�����o���������š�u���Ç�]�����u�����o���u���l�š�����f�Œ�X���������]�š�]�À�����Z���š�]�}�����•�•���•�•�u���v�š���~���Z���^) 
�Ç�‚�v�š���u�]�v�����P�‚�Œ���U���µ�Ç�P�µ�o���v�����]�o�]�Œ ���]�Œ�����o�š���Œ�v���š�]�(�]�v���l���Œ�u���”�f�l���À���Œ�]�u�o�]�o�]�R�]�v�]�������o�]�Œ�o���Ç���v���(���Ç�������(�}�v�l�•�]�Ç�}�v�µ�������R���Œ�]�U�����]�Œ���‰�Œ�}�i�����������o�������o�f�v���v��
���v���� �l�Œ�]�š���Œ�o���Œ�]�v�� �����R���Œ�o���Œ�]�v�]�v�� �À���� ���R�f�Œ�o�f�l�o���Œ�f�v�f�v�� �P�‚�Œ�������o�]�� ���š�l�]�•�]�� �]�o���� ���}�R�Œ�µ�� �}�Œ���v�š�f�o�f���f�Œ�X�� ���o�š���Œ�v���š�]�(�o���Œ�]�v�� �‚�v�����o�]�l�o���Œ�]�U�� �(���Ç������ �(�}�v�lsiyon 
�����R���Œ�]�v���� �P�‚�Œ���� �����o�]�Œ�o���v�����]�o�]�Œ�X�� ���o�š���Œ�v���š�]�(�� �(���Ç������ �����Œ�������•�]�U�� ���v���o�]�Ì�� �����]�o���v�� �����R�]�”�l���v�]�v�� �]�������o�� �}�o���Œ���l�� ���v�� �]�Ç�]�•�]�� �]�o���� �l���Œ�”�f�o���”�š�f�Œ�f�o�u���•�f�� �]�o����
�����o�]�Œ�o���v�]�Œ�X�����Z���^���Ç�‚�v�š���u�]�����µ�v�µ���u�º�u�l�º�v���l�f�o���Œ�X 

�•���À�����•�l���•�U�� �d�µ�Œ�•�l�]�•�U�� ���v���� �s�]�o�µ�š�]���v���U�� �~�î�ì�í�ì���•�� �����o�f�”�u���•�f�v������ �P���o���v���l�•���o�� �}�‰�š�]�u�]�Ì���•�Ç�}�v�µ�v�U�� �]�•�š���š�]�•�š�]�l�•���o�� �À���� ���l�}�v�}�u��trik analiz 
�Ç���l�o���”�f�u�o���Œ�f�v�������P���v���o�o�]�l�o�������]�l�l���š�������o�f�v���v���•�}�Œ�µ�v�µ�v���]�Ç�]���(�}�Œ�u�º�o���������]�o���]�R�]���]�Œ�X���<���Œ���Œ���À���Œ�]���]�o���Œ�]�v���P���v���o�o�]�l�o�����Ç�º�Œ�º�š�º�o���v�����v���o�]�Ì�]�v�����o�š�f�v������
�Ç���š���v���š���l�����]�Œ���Z�������(�o���Œ�]�v�]�v���}�o���µ�R�µ�v�µ�������R���Œ�o���v���]�Œ�u�����l�Œ�]�š���Œ�]�v�]�v���À���Ç���������l�f�”�������f�•�f�v�f�v���À���Œ�•���Ç�f�u���������Ç���v���f�R�f�v�f���]�o���Œ�]���•�º�Œ�u�º�”�š�º�Œ�X�����‚�Ç�o����
���]�Œ�����µ�Œ�µ�u�������‰�Œ�}���o���u�o���Œ�]�v�]�v�����‚�Ì�º�u�º���l�}�o���Ç���������o�����������]�o�����]�o�]�Œ�X�����v�����l���P���Œ�����l�š���U���‰�Œ�}���o���u�o���Œ�]�v�]�v���u�}�����o�o���v�u���•�]���l�}�v�µ�•�µ�v�µ�v�U�����}�l�o�µ��
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�l�Œ�]�š���Œ�o���Œ�]�v���À���Œ�o�f�R�f�v���U���l���Œ���Œ���À���Œ�]���]�v�]�v�������R���Œ�o���v���]�Œ�u�����•�º�Œ�����]�v�]�v���l���Œ�u���”�f�l�o�f�R�f�v���U���‚�Ì�v���o���À�����(���Œ�l�o�f�����}�R���•�f�v�����À�������]�Œ�l�������l���Œ���Œ���À���Œicinin 
�l���š�f�o�f�u�f�v�f�����]�l�l���š�������o���v���(���Œ�l�o�f�����]�Œ���u���v�š�f�R���������Ç���v���f�R�f�v�f���]�����]�����������Œ�o���Œ�X���D�����D���Ç�‚�v�š���u�o���Œ�]�v�]�v���(���Ç�����•�f���l���Œ�u���”�f�l problemleri analiz 
���š�u�����•�º�Œ�����]�v�������Z���u���v�]�����o���Z���u���������v�]�š���o���l�Œ�]�š���Œ�o���Œ�]�����]�Œ�o���”�š�]�Œ�u�����l���Œ���Œ�f�v�����U���l���Œ���Œ �À���Œ�]���]�v�]�v���l���Œ���Œ���À���Œ�u�����•�º�Œ�����]�v�����l���š�f�o�u���•�f�v�����}�o��nak 
�•���R�o���u�����À�����l���Œ���Œ���À���Œ�u�����•�º�Œ�����]�v���������•�v���l�����]�o�]�u�•���o���Ç�‚�v�š���u�o���Œ�]�v���µ�Ç�P�µ�o���v�u���•�f���•�f�Œ���•�f�v�������}�Œ�š���Ç�������f�l���Œ�X�����µ���Ç�‚�v�š���u�o���Œ�����v�����]�Œ�]���}�o���v��
���Z���^�� �Ç�‚�v�š���u�]�U�� ���o�š���Œ�v���š�]�(�]�v�� �l���Œ�u���”�f�l�� �À���Œ�]�u�o�]�o�]�R�]�v�]�� �����o�]�Œ�o���Ç���v�� �(���Ç������ �(�}�v�l�•�]�Ç�}�v�µ�� �����R���Œ�]�v�]�v�� �Z���•���‰�o���v�u���•�f�v������ �À���� �l�Œ�]�š���Œ�o���Œ�]�v��
�����R���Œ�o���Œ�]���]�o�������R�f�Œ�o�f�l�o���Œ�f�v�f�v�������o�]�Œ�o���u���•�]�v�������Ç���Œ���f�u���f olur.   

�^�š���v�µ�i�l�]�������v�����:�}�À���v�}�À�]�����~�î�ì�í�î�•�������o�f�”�u���•�f�v�������7�v�š���Œ�v���š���l�µ�o�o���v�f�u�f�v�����l�]���‚�v���u�o�]�����Œ�š�f�”�f�v�U���”�]�Œ�l���š�o���Œ�]�v���]�”���Ç���‰�u�������]���]�u�]�v�������À���� ���]�R���Œ��
�”�]�Œ�l���š�o���Œ�U���Z�º�l�º�u���š�o���Œ���À�����š�º�l���š�]���]�o���Œ�o�������š�l�]�o���”�]�u�o���Œ�]�v�������‚�v���u�o�]�������R�]�”�]�l�o�]�l�o���Œ�����v�������v���}�o���µ�R�µ�v�µ���]�o���Œ�]���•�º�Œ���Œ�o���Œ�X���&���l�º�o�š���o���Œ�U���Z�]�Ì�u���š��
�À���Œ���v�� �l�µ�Œ�µ�o�µ�”�o���Œ�� �}�o���Œ���l�U�� ���µ�� �����R�]�”�]�l�o�]�l�o���Œ�]�v�� �Ç���v�f�� �•�f�Œ���� �Á������ �•�]�š���o���Œ�]�v�]�v�� �‚�v���u�]�v���� ������ ���]�l�l���š�� ���š�u���o�]���]�Œ�X�� �����o�f�”�u���o���Œ�f�v�����U�� ���Z���^��
�Ç�‚�v�š���u�]�v�]�v�� �l�µ�o�o���v�f�u�f�v���� �����Ç���o�f�� �}�o���Œ���l�U�� ���]�Œ�� �(���l�º�o�š���� �t������ �•�]�š���•�]�v�]�v�� �����R���Œ�o���v���]�Œ�]�o�u���•�]�� �]���]�v�� �l�µ�o�o���v�f�u�f�� �l�}�o���Ç�U�� ���}�l�� �l�Œ�]�š���Œ�o�]�� ���]�Œ�� �l���Œ���Œ��
���o�u�����u�}�����o�]���‚�v���Œ�u�]�”�o���Œ���]�Œ�X���&���l�º�o�š�����Á�������•�]�š���•�]�U�������”�]�š�o�]���º�v�]�À���Œ�•�]�š���o���Œ���À�����(���l�º�o�š���o���Œ�����Œ���•�f�v���������������µ�o�µ�v���v���Œ���l�������š���]�����]�Œ���}�Œ�š���u������
���}�l���‚�v���u�o�]���]�Œ�X���&���l�º�o�š�����Á�������•�]�š���•�]�v�]�v�������”�]�š�o�]�����u�����o���Œ�f���À���Œ���f�Œ�X�����]�Œ�]�v���]�•�]�U���������Ç���‚�R�Œ���v���]�o���Œ�������]�o�P�]���•���R�o���u���l�X���7�l�]�v���]�•�]�U���‚�R�Œ���v���]�o���Œ�������]�o�P�]��
�•���R�o���u���l�š�f�Œ�X�� �&���l�º�o�š���� �Á������ �•�]�š���o���Œ�]�v�]�v�� �š�]�‰�]�l�� �l�µ�o�o���v�f���f�o���Œ�f�v�f�v�� �����Z���� �l���•�]�v�� �š���v�f�u�o���u���o���Œ�f�� �]�o���U�� �]�Z�š�]�Ç�����o���Œ�f�v�f�v�� �����Z���� �l���•�]�v�� ���]�Œ�� �”���l�]�ode 
�š���v�f�u�o���v�u���•�f�� �À���� ���v���Z�š���Œ�� �����R���Œ�o���v���]�Œ�u���� �l�Œ�]�š���Œ�o���Œ�]�v�]�v�� �‚�v���u�]�v�]�v�� �����Z���� �l���•�]�v�� ���]�Œ�� �”���l�]�o������ �����o�]�Œ�o���v�u���•�]�U�� �(���l�º�o�š���� �Á������ �•�]�š���o���Œ�]�v�]�v��
�l���o�]�š���•�]�v�]�v�������Z�����Z���•�•���•�����]�Œ���”���l�]�o�������‚�o���º�o�u���•�]�v�]���•���R�o���Ç�������l���D�����D���t ���Z���^���u�}�����o�]���}�o�µ�”�š�µ�Œ�µ�o�����]�o�]�Œ�X�� 

�^�š���v�µ�i�l�]�����~�î�ì�í�ñ�•�������o�f�”�u���•�f�v���������Z���^���Ç�‚�v�š���u�]�v�]�v�U�����Œ���o�f�l�o�f�����µ�o���v�f�l���•���Ç�f�o���Œ�f���~�]�v�š���Œ�À���o���À���o�µ�������(�µ�Ì�Ì�Ç���v�µ�u�����Œ�•�•���l�µ�o�o���v�����]�o�u���•�]�v�����v��
do�o���Ç�f�U�� �P���Œ�����l�� ���º�v�Ç���� �‰�Œ�}���o���u�o���Œ�]�v�]�� ���‚�Ì�u���l�� �]���]�v�� �����Z���� �µ�Ç�P�µ�v�� �}�o�����]�o�������R�]�v�]�� �]�o���Œ�]�� �•�º�Œ�u���l�š�����]�Œ�X�� ���Ç�Œ�f�����U�� �P���Œ�����l�� ���º�v�Ç�������l�]�� �l���Œ���Œ��
�À���Œ�u�����•�}�Œ�µ�v�o���Œ�f�v�f�v���l���Œ�u���”�f�l�o�f�R�f�v�f�v���º�•�š���•�]�v�����v���P���o�����]�o�u���l���]���]�v�U���o�]�v�P�µ�]�•�š�]���������R�]�”�l���v�o���Œ�]�v���l�µ�o�o���v�f�u�f�v�f�v���Ç���v�f���•�f�Œ�����P�Œ�µ�‰���l���Œ���Œ�f�����oma 
�Ç���l�o���”�f�u�f�v�f�v�������������v�]�u�•���v�u���•�]���P���Œ���l�š�]�R�]�v�]���•�‚�Ç�o���u���l�š�����]�Œ�X�����Œ���o�f�l�o�f�����µ�o���v�f�l���•���Ç�f�o���Œ�f�v (interval-�À���o�µ�������(�µ�Ì�Ì�Ç���v�µ�u�����Œ�•�•���l�µ�o�o���v�f�u�f�U��
�l���Œ�u���”�f�l���‰�Œ�}���o���u�o���Œ�]�U���‚�Ì���o�o�]�l�o�����������š���Z�u�]�v�o�����]�o�]�”�l�]�o�]���‰�Œ�}���o���u�o���Œ�]�����‚�Ì�u�������µ�Œ�µ�u�µ�v���������À���v�š���i�o���Œ�����•���Z�]�‰���}�o���µ�R�µ�v�µ���•�‚�Ç�o���u���l�š�����]�Œ�X����
Bu nedenle, AR���^���Ç�‚�v�š���u�]�v�]�v�����š�l�]�o�]���À�����l�µ�o�o���v�f�u�f���l�}�o���Ç�����]�Œ���‰�Œ�}�•�����º�Œ�º���}�o�u���•�f�v�f�v���Ç���v�f���•�f�Œ���U�����Œ���o�f�l�������R���Œ�o�]���º���P���v�����µ�o���v�f�l���•���Ç�f�o���Œ�f�v��
(interval-�À���o�µ�������š�Œ�]���v�P�µ�o���Œ���(�µ�š�Ì�Ç���v�µ�u�����Œ�•�•���l�µ�o�o���v�f�u�f�v�������}�o���v���l���•���R�o���u���•�f�����]�l�l���š���������R���Œ���]�Œ�X�����µ�������Œ�����À�������U�����Z���^���Ç�‚�v�š���u�]�v�]�v��
�l���Œ�u���”�f�l���l���Œ���Œ���À���Œ�u�����‰�Œ�}���o���u�o���Œ�]�v�]�v�U���‚�Ì���o�o�]�l�o���������������Ì�f���š���Z�u�]�v�o���Œ�o�����]�o�]�”�l�]�o�]���‰�Œ�}���o���u�o���Œ�]�v�����‚�Ì�º�u�º�v�������‚�v���u�o�]���(�f�Œ�•���š�o���Œ���•���R�o�����f�R�f��
�•�}�v�µ���µ�v�����µ�o���”�u�f�”�š�f�Œ�X 

�d�µ�Œ�•�l�]�•�����v�����•���À�����•�l���•���~�î�ì�í�ì���•���������o�f�”�u���•�f�v�������‰�}�š���v�•�]�Ç���o�����]�Œ���š�������Œ�]�l���]�v�]�v���•�����]�u���•�º�Œ�����]�v�]�����v�o���š�u���l�š�����f�Œ�X�����µ���•�����]�u�����]�Œ�����]�Ì�]���l�Œ�]�š��re 
da�Ç���v�u���l�š�����f�Œ�X�����µ���l�Œ�]�š���Œ�o���Œ���š���•�o�]�u���(�]�Ç���š�f�U���(�]�v���v�•���o���l�}�v�µ�u�U���º�Œ���š�]�u���•�‰���•�]�(�]�l���•�Ç�}�v�o���Œ�f�U���•�š���v�����Œ�š�o���Œ���À�����]�o�P�]�o�]���•���Œ�š�]�(�]�l���o���Œ���]�o�����š�]�����Œ�]���P�º����
�À���� �š�������Œ�]�l���]�v�]�v���‰���Œ�(�}�Œ�u���v�•�f���f�Œ�X�������R���Œ�o���v���]�Œ�u���� �l�Œ�]�š���Œ�o���Œ�]�� �À���� �‚�v���u�]�� �‰���Ç�����”�o���Œ�f�v�����f�l���Œ�o���Œ�f�� �À���� �Z�������(�o���Œ�]�� ���]�l�l���š���� ���o�f�v���Œ���l�� �•�����]�oir. 
�W�Œ�}���o���u�]�v�� ���‚�Ì�º�u�º�U�� �~�P�Œ�]�� �l�Œ�]�š���Œ�� �‰�µ���v�o�f�•�� �Ç���v�]�� ���]�Œ�� �<���š�l�f�� �K�Œ���v�f�� �����R���Œ�o���v���]�Œ�u���� �~���Z���^�•�� �Ç�‚�v�š���u�]��- ARAS-�'�� �Ç�‚�v�š���u�]�� �µ�Ç�P�µ�o���v���Œ���l��
�Ç���‰�f�o�u�f�”�š�f�Œ�X�� ���Z���^�� �Ç�‚�v�š���u�]�� �l���Œ�u���”�f�l�� ���º�v�Ç���� �(���v�}�u���v�o���Œ�]�v�]�v�� �����•�]�š�� �P�‚�Œ���o�]�� �l���Œ�”�f�o���”�š�f�Œ�u���o���Œ�� �l�µ�o�o���v�f�o���Œ���l�� ���v�o���”�f�o�����]�o�������R�]��
���Œ�P�º�u���v�f�v���������Ç���v�u���l�š�����f�Œ�X�����Z���^-�'���Ç�‚�v�š���u�]�Ç�•�����‚�Ì���o�o�]�l�o�����v�]�š���o�������R�]�”�l���v�o���Œ���Z���l�l�f�v�����l�]���l���•�]�v�o�]�l���À�����v���š���À���Œ�]�����l�•�]�l�o�]�R�]���P�]�����Œ�u���l��
���u�����f�Ç�o���� �P�Œ�]�� �����R���Œ�o���Œ�o���� �Œ���À�]�Ì���� �����]�o�u�]�”�� ���]�Œ�� �Ç�‚�v�š���u���]�Œ�X�� �z�‚�v�š���u�� �l�µ�o�o���v�f���f�o���Œ�� �]���]�v�U�� �P�Œ�]�� �����R���Œ�o���Œ�]�� �µ�Ç�P�µ�o���Ç���Œ���l�� ���o�š���Œ�v���š�]�(�o���Œ�]��
�����R���Œ�o���v���]�Œ�u���l�� �À���� �•�f�Œ���o���u���l�� �À�������o�š���Œ�v���š�]�(�� �‰�µ���v�o���Œ�f�v�f�� �u�º�u�l�º�v�� �}�o���v�� ���v�� �]�������o�� ���o�š���Œ�v���š�]�(�o���� �l���Œ�”�f�o���”�š�f�Œ�u���l�� �]���]�v�� �Ç���v�]�� ���]�Œ�� �}�o���v���l��
�•���R�o���u���l�š�����f�Œ�X�������v���Ç�•���o���•�}�v�µ�����‚�v���Œ�]�o���v���Ç�‚�v�š���u�]�v���P�º�À���v�]�o�]�Œ���}�o���µ�R�µ�v�µ���P�‚�•�š���Œ�u���l�š�����]�Œ�X 

�����Z�}�}�]���U���•���À�����•�l���•�U�������}�o�Z���•���v�]�U���s���v���l�]�U�����v�����d�µ�Œ�•�l�]�•���~�î�ì�í�ô�•�������o�f�”�u���•�f�v�������•�º�Œ���º�Œ�º�o�����]�o�]�Œ���l���o�l�f�v�u���U�������À�Œ���•���o�����š�l�]���À�����]�v�•���v���Œ���(���Z�f��
���Œ���•�f�v������ ���]�Œ�� �����v�P���� ���µ�o�u���l�U�� �l���Œ�u���”�f�l�� �•�}�Œ�µ�v�o���Œ�o���� �����”���� ���f�l�u���l�� �]���]�v�� ���u�����o���Œ�U�� �Œ�]�•�l�o���Œ�� �À���� �l�f�•�f�š�o���u���o���Œ�f�� ������ �]�����Œ�]�•�]�v���� ���o���v�� �Ç���v�]�� ���]�Œ��
���v�š���P�Œ�����u�}�����o���‚�v���Œ�u���l�š�����]�Œ�X���h�Ç�P�µ�o���v���v���Ç�‚�v�š���u�������}�‰�š�]�u���o�����‚�Ì�º�u���l���À�Œ���u�f�����}�l���‚�v���u�o�]���]�Œ�X���D�}�����o�U���o�]�š���Œ���š�º�Œ�������Ç���Ç�P�f�v���}�o���Œ���l��
�Ç���Œ�����o���v�������R�]�”�l���v�o���Œ���l�µ�o�o���v�f�o���Œ���l���}�o�µ�”�š�µ�Œ�µ�o�u�µ�”�š�µ�Œ�X���<�������u���o�]�����R�f�Œ�o�f�l�������R���Œ�o���v���]�Œ�u�����K�Œ���v�f�����v���o�]�Ì�]���^�š���‰-Wise Weight Assessment 
�Z���š�]�}�� ���v���o�Ç�•�]�•�� �~�^�t���Z���•�� �Ç�‚�v�š���u�]�� �À���� �<���š�l�f�� �K�Œ���v�f�� �����R���Œ�o���v���]�Œ�u���•�]�� �~���Z���^�•�� �������]�š�]�À���� �Z���š�]�}�� ���•�•���•�•�u���v�š�� �Ç�‚�v�š��mleri 
���º�š�º�v�o���”�š�]�Œ�]�o�u�]�”�š�]�Œ�X�������o�f�”�u�����‚�v���Œ�]�o���v���Ç�‚�v�š���u�]�v���Ç���Œ���Œ�o�f���À�������o�š���Œ�v���š�]�(�����]�Œ���l���Œ���Œ���À���Œ�u�����Ç�‚�v�š���u�]���}�o���µ�R�µ�v�µ���P�‚�•�š���Œ�u���l�š�����]�Œ�X 

���������o�}�U�� �d�µ�Œ�•�l�]�•�U�� �•���À�����•�l���•�� ���v���� ���������o�]���v���� �~�î�ì�í�î�•�� �����o�f�”�u���•�f�v������ �P�º�À���v�o�]�l�� �‰���Œ�•�}�v���o�]�v�]�v�� �‰���Œ�(�}�Œ�u���v�•�f�v�f�� �� �~���Z���^�•�� �Ç�‚�v�š���u�]�Ç�o����
�����R���Œ�o���v���]�Œ�u�]�”�š�]�Œ�X�� �W���Œ�•�}�v���o�� �‰���Œ�(�}�Œ�u���v�•�f�v�f�� �š���Z�u�]�v�� ���š�u���l�� �l���Œ�u���”�f�l�� ���]�Œ�� �•�}�Œ�µ�v���µ�Œ�X�� �^�����l�]�v�� �P�º�À���v�o�]�l�� �����o�f�”���v�o���Œ�f�v�f�v�� �š���u���o��
���������Œ�]�o���Œ�]�v�]�� �����f�l�o���Ç���v�� �����”�� �l�Œ�]�š���Œ�����v�� �}�o�µ�”���v�� �����•�]�š�� ���]�Œ�� �•���š�� �l�µ�o�o���v�f�o�u�f�”�š�f�Œ�X�� �K�Ç�•�� �l�]�U�� �]�”���]�o���Œ�]�v�� �‰���Œ�(�}�Œ�u���v�•�f�� ���]�Œ���}�l�� �l�Œ�]�š���Œ�o����
�����f�l�o���v�u���o�f���f�Œ�X���P�o���º�š�����R�f�Œ�o�f�l�o���Œ�f���À�� �l�º�u���o���Œ�]���(���Œ�l�o�f�����µ�Œ�µ�u�o���Œ�����À�������Œ���”�š�f�Œ�u���v�f�v���v�]�š���o�]�R�]�v�����P�‚�Œ���������R�]�”�����]�o�]�Œ�X���<�µ�o�o���v�f�o���v���Ç�‚�v�š���u���À���Ç����
���]�o�]�u�����‰�}�o�]�š�]�l�����Ç���‰�u���l���]���]�v���l�µ�o�o���v�f�o���f�R�f�v�����U���(���Œ�l�o�f���‰���Ç�����”�o���Œ�f�U���l���š�f�o�f�u���f�o���Œ�f�U���Z�������(�o���Œ�]���À���������l�f�”�������f�o���Œ�f�v�f���]�����Œ���v���l���Œ���Œ�o���Œ�f�v uygun bir 
�”���l�]�o�������Ç�‚�v���š�]�o�u���•�]�v�]���•���R�o���Œ�X�����µ�����Ç�v�f���Ì���u���v�������š�º�u�����}�Ç�µ�š�o���Œ�f���š���l�����]�Œ���‚�o���º�����]�Œ�o�]�R�]�v�����]�v���]�Œ�u���v�]�v���]�u�l���v�•�f�Ì�o�f�R�f�v�f���������}�Œ�š�������v���l���o���f�Œ�f�Œ�X��
���]�Œ�����v���(���Ì�o�����l�Œ�]�š���Œ�������R���Œ�o���v���]�Œ�u���•�]�U���‚�o���º�o���u���Ì�o�]�l���]�o�l���•�]�v�]�v���µ�Ç�P�µ�o���v�u���•�f���]���]�v���P�º���o�º�����]�Œ�������Œ�����À�����•���R�o���Œ�X�� 

�Z���Ì�������v�����D���i�]�����~�î�ì�í�ï�•�������o�f�”�u���•�f�v�������}�v�o�]�v���������v�l�����f�o�f�R�������µ�Ç�µ�o���v���P�º�À���v�]�v���‚�v���º���P�‚�•�š���Œ�P���o���Œ�]�v���v�����}�o�����]�o�������R�]�v����dair kavramsal 
�����Œ�����À���� �À���� �}�‰���Œ���•�Ç�}�v���o�� ���]�Œ�� �u�}�����o�� �•�µ�v�µ�o�u�µ�”�š�µ�Œ�X�� ���Z���^�� �l�µ�o�o���v�f�o���Œ���l�U�� �Ç���‰�f�� �À���� �l���Œ�”�f�o�f�l�o�f�� �]�o�]�”�l�]�o���Œ�� �š���v�f�v�u���l�o���� �l���o�u���u�f�”�U�� �P�º�À���v��
�l�}�v�µ�•�µ�v�������}�v�o�]�v���������v�l�����f�o�f�R�������š�l�]���������v���š���u���o���l�Œ�]�š���Œ�o���Œ�������������o�]�Œ�o���v�u�]�”�š�]�Œ�X�������µ�v�µ�v���]���]�v���]�o�l���}�o���Œ���l�U�������À�Œ�]�u�]���]�������v�l�����f�o�f�l���]���]�v���P�º�À���v��
�l�}�v�µ�o���Œ�f�v�f�v���‚�v���º�o�o���Œ�]�v�����À�µ�Œ�P�µ���Ç���‰���v���Ç���v�]�����]�Œ���u�}�����o���P���o�]�”�š�]�Œ�]�o�u�]�”�š�]�Œ�X���7�l�]�v���]�•�]�U���•�f�Œ���o���u�����‚�o���º�š�o���Œ�]�v�������À�������o�š���‚�o���º�š�o���Œ�]�v�������Ç�]�v�� ARAS 
�Ç�‚�v�š���u�]���µ�Ç�P�µ�o���u�f�”�o���Œ���f�Œ�X�����Z���^���Ç�‚�v�š���u�]���l���Œ�u���”�f�l���À�����]�����]���� �P�����u�]�”���‰�Œ�}���o���u�o���Œ�o���������”�������f�l�����]�o�]�Œ���À�����•�����]�u�o���Œ�]�������o�]�Œ�o���v���v���l�Œ�]�š���Œ�o���Œ����
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�P�‚�Œ���� �•�f�Œ���o���Ç�����]�o�]�Œ�X�� �^�}�v�µ���o���Œ�U�� ���µ�� �����o�f�”�u�������l�]�� ���v�� �����”���Œ�f�o�f�� �º���� �����v�l���v�f�v�� ���]�R���Œ�� �����v�l���o���Œ�� �]���]�v�� ���]�Œ�� �P�����]�”�� �Ç�}�o�µ�� �}�o�����]�o�������R�]�v�]��
�P�‚�•�š���Œ�u���l�š�����]�Œ�X 

�d�µ�Œ�•�l�]�•�����v�����•���À�����•�l���•���~�î�ì�í�ì���•�������o�f�”�u���•�f�v�������o�}�i�]�•�š�]�l �u���Œ�l���Ì�]�v�]�v���•�����]�u�]���l�}�v�µ�•�µ�v���������Z���^-�&���Ç�‚�v�š���u�]�v�]���µ�Ç�P�µ�o���u�f�”�o���Œ���f�Œ�X���>�}�i�]�•�š�]�l��
�u���Œ�l���Ì�]�v�]�v�� �•�����]�u�]�� ���]�Œ�� �l���Œ���Œ�� �‰�Œ�}���o���u�]���]�Œ�X�� �'���v���o�� �}�o���Œ���l�� �D�����D�–�v�]�v�� �l���Œ���Œ�� �À���Œ�u�������� �•���R�o�����f�R�f�� �š���u���o�� ���À���v�š���i�o���Œ�� �l���Œ�u���”�f�l��
�‰�Œ�}���o���u�o���Œ�]�����v���o�]�Ì�����š�u�����}�o���•�f�o�f�R�f�V�������R���Œ�o���v���]�Œ�u�����•�º�Œ�����]�v�������Z���u���v�]�����o���Z���u���������v�]�š���o���l�Œ�]�š���Œ�o���Œ�]�����]�Œ�o���”�š�]�Œ�u�����}�o���•�f�o�f�R�f�V���l���Œ���Œ�o���Œ�f�v���]�Ç�]��
�l���v�f�š�f�� �}�o���•�f�o�f�R�f�V�� �l���Œ���Œ�� �À���Œ�]���]�v�]�v�� �l���Œ���Œ�� �À���Œ�u���� �•�º�Œ�����]�v���� ���l�š�]�(�� �}�o���Œ���l�� �l���š�f�o�u���� �}�o���•�f�o�f�R�f�� �À���� �l���Œ���Œ�� �À���Œ�u���� �•�º�Œ�����]�v������ ���•�v���l�� ���]�o�]�u�•���o 
�Ç�‚�v�š���u�o���Œ�]�v�� �µ�Ç�P�µ�o���v�����]�o�u���•�]���]�Œ�X�� �����o�f�”�u���v�f�v�� ���u�����f�U�� ���]�Œ�� ���]�Ì�]�� ���o�š���Œ�v���š�]�(�����Œ���•�f�v�����v�� �o�}�i�]�•�š�]�l�� �u���Œ�l���Ì�]�� �]���]�v�� ���v�� �µ�Ç�P�µ�v�� �Ç���Œ�]�� �•�����u���l�U��
�‰���Ç�����”�o���Œ�f�v�������o�]�Œ�•�]�Ì�����]�Œ���}�Œ�š���u�������‰���Œ�(�}�Œ�u���v�•�������R���Œ�o���v���]�Œ�u���•�]�v�����Ç���Œ���f�u���f���}�o�u���l�U���l�Œ�]�š���Œ�o���Œ�]�v���‚�Ì�v���o�o�]�R�]�v�]�v���À���������o�]�Œ�•�]�Ì�o�]�R�]�v�]�v���º���Pen 
���µ�o���v�f�l���•���Ç�f�o���Œ�o�����š���v�f�u�o���v�u���•�f���f�Œ�X���z���v�]���‚�v���Œ�]�o���v�����Z���^-�&���Ç�‚�v�š���u�]�v�����P�‚�Œ���U���µ�Ç�P�µ�o���v�����]�o�]�Œ�����]�Œ�����o�š���Œ�v���š�]�(�]�v���l���Œ�u���”�f�l���À���Œ�]�u�o�]�o�]�R�]�v�]��
�����o�]�Œ�o���Ç���v���(���Ç�������(�}�v�l�•�]�Ç�}�v�µ�������R���Œ�]�U�����]�Œ���‰�Œ�}�i�����������o�������o�f�v���v�����v�����l�Œ�]�š���Œ�o���Œ�]�v�������R���Œ�o���Œ�]�v�]�v���À�������R�f�Œ�o�f�l�o���Œ�f�v�f�v���P�‚�Œ�������o�]�����š�l�]�•�]���]�o�� ���}�R�Œ�µ��
�}�Œ���v�š�f�o�f���f�Œ�X�����µ�v�����P�‚�Œ�����K�‰�š�]�u���o�����]�Œ�����o�š���Œ�v���š�]�(�����•���Z�]�‰���}�Œ���v�f�v�����o�š���Œ�v���š�]�(�o���Œ�]���•�f�Œ���o���u���l���À�������o�š���Œ�v���š�]�(���‰�Œ�}�i���o���Œ�]���]�Ç�]�o���”�š�]�Œ�u���v�]�v���Ç�}�o�o���Œ�f�v�f��
���µ�o�u���l���]�•�š�����]�R�]�����µ�Œ�µ�u�o���Œ�������l�µ�o�o���v�f�o�����]�o�]�Œ�X�� 

�<�µ�š�µ�š�U���•���À�����•�l���•�����v�����>���Ì���µ�•�l���•���~�î�ì�í�ï�•�����v�����~�î�ì�í�ð�•�������o�f�”�u���o���Œ�f�v�������l�º�o�š�º�Œ���o���u�]�Œ���•�����]�v���o���Œ�f�v�f�v���l�º�o�š�º�Œ���o���À���Œ�o�f�l�o���Œ�f�v���Œ���•�š�}�Œ���•�Ç�}�v�µ��
�À���Ç���������l�f�u�f���]���]�v���‚�v�����o�]�l��konusunda en �]�Ç�]���Ç�‚�v�š���u�]�����µ�o�u���Ç�f�����u�����o���u���l�š�����f�Œ�X�����µ���š�º�Œ�����]�v���o���Œ�f�v���Œ���Z�����]�o�]�š���•�Ç�}�v�µ�U���l�º�o�š�º�Œ���o���u�]�Œ���•�f�v��
�Ç�‚�v���š�]�u�]���]���]�v���P�������Œ�o�]���}�o���v���l���Œ�u���”�f�l���š���l�v�]�l�������o�P���o���Œ���À�����u���š�}���}�o�}�i�]�o���Œ�o�����l���Œ�”�f���l���Œ�”�f�Ç�����f�Œ�X�����v���Œ���•�Ç�}�v���o�����‚�Ì�º�u�o���Œ�U�����º�Ç�º�l���u�]�l�š���Œ���� 
���]�o�P�]�Ç�]���]�����Œ���v���À���������R���Œ�o���v���]�Œ���v�����]�o�]�u�•���o���Ç�‚�v�š���u�o���Œ���µ�Ç�P�µ�o���v���Œ���l���•���R�o���v�����]�o�]�Œ�X�����v���µ�Ç�P�µ�v�����o�š���Œ�v���š�]�(�]�������o�]�Œ�o���u���l���]���]�v���l���Œ�u���”�f�l�����,�W��
�À���� ���Z���^�� �Ç�‚�v�š���u�o���Œ�]�� �l�µ�o�o���v�f�o�u�f�”�š�f�Œ�X�� �h�Ì�u���v�� �š���Z�u�]�v�o���Œ�]�v�]�v�� �‚�v���u�]�� ���,�W�� �Ç�‚�v�š���u�]�Ç�o���������R���Œ�o���v���]�Œ�]�o�]�Œ�l���v�� ���v uygun alternatifin 
�����o�]�Œ�o���v�u���•�]���]���]�v�����Z���^���Ç�‚�v�š���u�]���µ�Ç�P�µ�o���v�u�f�”�š�f�Œ�X�����Z���^���Ç�‚�v�š���u�]�U���•�����]�o���v���l�Œ�]�š���Œ�o���Œ�����À�����P�‚�Œ�������o�]���‚�v���u�o���Œ�]�v�����P�‚�Œ�������v���Ç�º�l�•���l���(���Ç������
�����Œ�������•�]�v�����•���Z�]�‰�����o�š���Œ�v���š�]�(�]�v�������o�]�Œ�o���v�u���•�]���]���]�v���µ�Ç�P�µ�o���v�u�f�”�š�f�Œ�X�����µ���Ç�‚�v�š���u�o���Œ�]�v�����º�š�º�v�o���”�u���•�]�U���l�º�o�š�º�Œ���o���u�]�Œ���•���µ�Ì�u���v�o���Œ�f�v�f�v�U���l���u�µ 
�š���u�•�]�o���]�o���Œ�]�v�]�v���À�����Ç���š�f�Œ�f�u���f�o���Œ�f�v���•�����]�o���v�����]�v���o���Œ�f�v���Z���Œ�����]�Œ�]�v�����Ç�‚�v���o�]�l���š�µ�š�µ�u�o���Œ�f�v�f�v�������R���Œ�o���v���]�Œ�]�o�u���•�]�v�����}�o���v���l���š���v�f�u�f�”�š�f�Œ�X���^�}�v�µ����
�}�o���Œ���l�U�����µ���š�º�Œ�����}�l���l�Œ�]�š���Œ�o�]���Ç�‚�v�š���u�o���Œ�]�v���l�µ�o�o���v�f�o�u���•�f�U�����]�Œ���‰�Œ�}�i�����µ�Ç�P�µ�o���u�������‚�Ì�º�u�º���•�����]�u�]���]�o�����]�o�P�]�o�]���l���Œ���Œ�����o�u�����•�º�Œ�����]�v�������š�º�u���‰���Ç�����”��
�P�Œ�µ�‰�o���Œ�f�v�f�v���P�‚�Œ�º�”�o���Œ�]�v�]�v�����]�l�l���š�������o�f�v�u���•�f�v�����}�o���v���l���š���v�f�Œ�X 

�<���Œ�������“���À�]���U���W���µ�v�l�}�À�]�������v�����^�š���v�µ�i�l�]�����~�î�ì�í�ò�•�������o�f�”�u���•�f�v�������^�t���Z�����s�������Z���^���Ç�‚�v�š���u�o���Œ�]���l�µ�o�o���v�f�o���Œ���l���”�]�Œ�l���š�o���Œ�]���l�µ�Œ�µ�u�•���o���•�}�•�Ç���o��
�•�}�Œ�µ�u�o�µ�o�µ�l���•�f�Œ���o���u���•�f�v�����š�����]���š�µ�š�u�µ�”�o���Œ���f�Œ�X���<�µ�Œ�µ�u�•���o���•�}�•�Ç���o���•�}�Œ�µ�u�o�µ�o�µ�l�������Œ�����À���•�]�v�����U���l�µ�Œ�µ�u�•���o���•���l�š�‚�Œ�o���Œ���À�����”�]�Œ�l���š�o���Œ�U���”�]�Œ�l��tin 
�š�}�‰�o�µ�u�����À�����(�����o�]�Ç���š���P�‚�•�š���Œ���]�l�o���Œ�]���š�}�‰�o�µ�u�����l���Œ�”�f���]�u���i���À�����•�}�Œ�µ�u�o�µ�o�µ�R�µ�v�µ�����Œ�š�f�Œ�u���l���]���]�v���^�l�µ�Œ�µ�u�•���o���•�}�•�Ç���o���•�}�Œ�µ�u�o�µ�o�µ�l�_���•�š�Œ���š���i�]�•�]�v�]n 
�µ�Ç�P�µ�o���v�u���•�f�v�f�v���‚�v���u�]�v�]���l�����µ�o�����š�u�]�”�o���Œ���]�Œ�X�����}�l���µ�o�µ�•�o�µ���”�]�Œ�l���š�o���Œ���P�º�v�o�º�l���(�����o�]�Ç���š���À�����}�‰���Œ���•�Ç�}�v�o���Œ�f�v�������•�º�Œ���º�Œ�º�o�����]�o�]�Œ���l�µ�Œ�µ�u�•���o��
so�•�Ç���o�� �•�}�Œ�µ�u�o�µ�o�µ�l�� �u�}�����o�o���Œ�]�v���� �����Z���� �(���Ì�o���� �‚�v���u�� �À���Œ�u���l�š�����]�Œ�X�� �����o�f�”�u���v�f�v�� �}�����l�� �v�}�l�š���•�f�� �l�µ�Œ�µ�u�•���o�� �•�}�•�Ç���o�� �•�}�Œ�µ�u�o�µ�o�µ�l��
�P�‚�•�š���Œ�P���o���Œ�]�v�]�������o�]�Œ�o���u���l���À�����”�]�Œ�l���š�o���Œ�]���P�‚�•�š���Œ�P���o���Œ�����P�‚�Œ�����•�f�Œ���o���u���l�š�f�Œ�X�������R���Œ�o���v���]�Œ�u�����À�����•�f�Œ���o���u�����]���]�v���‚�v���Œ�]�o���v�������Œ�����À�����^�t���Z�� 
�À�������Z���^���Ç�‚�v�š���u�o���Œ�]���]�Œ�X �P�v���Œ�]�o���v�������Œ�����À���v�]�v���l�µ�o�o���v�f�o�����]�o�]�Œ�o�]�R�]���À�������š�l�]�v�o�]�R�]�������f�l�o���Ç�f���f�����]�Œ���‚�Œ�v���l�š�����P�‚�•�š���Œ�]�o�u�]�”�š�]�Œ�X 

2.2. MOOSRA 

�:���P�����]�•�Z�����v�����Z���Ç���~�î�ì�í�ð�•�������o�f�”�u���•�f�v�������D�K�K�^�Z�����Ç�‚�v�š���u�]�v�]�v���µ�Ç�P�µ�o���u���o���Œ�f�����]�Œ���À���l���������o�f�”�u���•�f�Ç�o�����P�‚�•�š���Œ�]�o�u���l�š�����]�Œ�X���d�º�u���]�u���o���š��
���v���º�•�š�Œ�]�o���Œ�]�v�����������À�Œ���•���o���u���•���o���o���Œ�����}�l���‚�v���u�o�]���]�Œ�U�����º�v�l�º���º�Œ���š�]�u���•�º�Œ�����]�v���������]�����]�����]�Œ���•�}�Œ�µ�v���Ç���Œ���š�f�Œ�X���,���Œ���º�Œ���š�]�u���•�º�Œ�����]�v�����U���l���•�u����
�•�f�À�f�•�f�� �~���µ�š�š�]�v�P���(�o�µ�]���•�� �����À�Œ���� �l�]�Œ�o�]�o�]�R�]�v�]�v�����v���Z�š���Œ���l���Ç�v���R�f���f�Œ�X���z���”�]�o���º�Œ���š�]�u���~�P�Œ�����v�� �u���v�µ�(�����š�µ�Œ�]�v�P-�'�D�•�� �]���]�v�� ���v�� �µ�Ç�P�µ�v���l���•�u���� �•�f�À�f�•�f��
�•�����]�u�]�������À�Œ�����l�]�Œ�o�]�o�]�R�]�v�]�v�����Ì���o�š�f�o�u���•�f���]���]�v�����•���•�š�f�Œ�X���'���o���v���l�•���o���•�����]�u���]���]�v�����º�”�º�v�º�o���v���}���i���l�š�]�(���(���l�š�‚�Œ�o���Œ���]�l�]���š�º�Œ���º�Œ�X���D���o�]�Ç���š���À�����l���o�]�š���X��
���v�����l���Ç���”�]�o���(���l�š�‚�Œ�o���Œ���������'�D�������f�•�f�v�����v�����]�l�l���š�������o�f�v�u���o�f���f�Œ�X�������o�f�”�u���v�f�v�����u�����f�U�������À�Œ���•���o��etkiyi, maliyeti en aza indiren ve kaliteyi 
���v�� �º�•�š�� ���º�Ì���Ç���� ���f�l���Œ���v�� ���v�� �]�Ç�] �l���•�u���� �•�f�À�f�•�f�v�f�� �•�����u���l�š�]�Œ�X�� �����o�f�”�u���� �����•�]�š�� �}�Œ���v�� ���v���o�]�Ì�]�� �~�D�K�K�^�Z���•�� �š���u���o�]�v������ ���}�l�� ���u�����o�f�� ���]�Œ��
�}�‰�š�]�u�]�Ì���•�Ç�}�v���}�o���v���Ç���v�]�����]�Œ���Ç�‚�v�š���u���•�µ�v�u���l�š�����f�Œ�X�� 

�^���Œ�l���Œ�U�� �W���v�i���U�� �����•�� ���v���� �^���Œ�l���Œ�� �~�î�ì�í�ñ�•�� �����o�f�”�u���•�f�v������ �P���o���v���l�•���o�� �}�o�u���Ç���v�� �u���l�]�v���� �•�����]�u�]�v������ ���š�l�]�v�� ���]�Œ�� �l���Œ���Œ�� �����•�š���l�� �•�]�•�š���u�]�v�]�v��
�P���o�]�”�š�]�Œ�]�o�u���•�]���l�}�v�µ�•�µ�v�µ���]�v�����o���u�]�”�o���Œ���]�Œ�X�������o�f�”�u�������U�����]�Œ���µ�Ì�u���v���P�Œ�µ���µ�v�����v���š�}�‰�o���v���v�����]�o�P�]�o���Œ�]�v���‚�Ì�v���o���}�o���Œ���l�������R���Œ�o���v���]�Œ�]�o�u���•�]�v���� 
�D�K�K�Z�����À�����D�K�K�^�Z�����Ç�‚�v�š���u�]�v�]�v���l�µ�o�o���v�f�o�u���•�f�������v�]�u�•���v�u�]�”�š�]�Œ�X�����]�R���Œ���l���Œ���Œ���À���Œ�u�����•���v���Œ�Ç�}�o���Œ�f�v�������š�l�]�o�]�����]�Œ���”���l�]�o�������µ�Ç�P�µ�o���v�����]�o���v��
���]�Œ���‚�Œ�v���l �}�o���Ç���]�v�����o���u���•�]���P�‚�•�š���Œ�]�o�u�]�”�š�]�Œ�X���z�‚�v�š���u�]�v�U���Ç�‚�v���š�]���]�o���Œ���]���]�v���Z���•���‰�o���u���������f�•�f�v�����v�����}�l�������•�]�š�U���l�}�o���Ç�����v�o���”�f�o�����]�o�]�Œ���}�o���µ�R�µ��
���Ç�v�f�� �Ì���u���v������ ���}�l�� �•���Ç�f������ �‚�Ì�v���o�� �‚�Ì���o�o�]�R���� �•���Z�]�‰�� �}�o���µ�R�µ�� ���º�”�º�v�º�o�u���l�š�����]�Œ�X�� �z���‰�š�f�l�o���Œ�f�������o�f�”�u���Ç�o���� �•�f�Œ���o���u�� �����R���Œ�o���Œ�]�v�]�v�U�� ���]�Œ��
�l�µ�Œ�µ�o�µ�”�µ�v���Ç�‚�v���š�]���]�o���Œ�]�v���U���P���o���v���l�•���o���}�o�u���Ç���v�����]�Œ���u���l�]�v�����•�����u���o���Œ�]���]���]�v���]�Ç�]���Œ���Z�����Œ�o�]�l���•���R�o���u���•�f���P���Œ���l�š�]�R�]�v�]�������l�o���v�u���l�š�����]�Œ�o���Œ�X��
���Ç�Œ�f�����U���P���o���v���l�•���o���}�o�u���Ç���v���u���l�]�v�����º�Œ���š�]���]�o���Œ�]���]���]�v���]���•���o�����]�Œ���‚�v�P�‚�Œ�º���•���R�o���Ç�������l�š�f�Œ�X 

�������o�f�� ���v���� �/�”�f�l�� �~�î�ì�í�ó�•�� �����o�f�”�u���•�f�v������ ���]�Ì�º�•�š�º�� ���]�o�P�]�•���Ç���Œ�� �•�����]�u�]�v�]�� ���}�l�����u�����o�f�� �l���Œ���Œ�� �À���Œ�u���� �•�}�Œ�µ�v�µ�� �D�h�>�d�/�D�K�K�Z���� �À���� �D�K�K�^�Z����
�Ç�‚�v�š���u�o���Œ�]�� �]�o���� ���o���� ���o�u���l�š�����f�Œ�o���Œ�X�� �<���Œ���Œ�� �À���Œ�u���� �•�º�Œ�����]�U�� ���o�š���Œ�v���š�]�(�o���Œ�� �]���]�v�� �����o�]�”���v�� �Z�������(�o���Œ�]�v�� �����R���Œ�o���Œ�]�v�]�� �À���� �l���Œ���Œ�� �À���Œ�]���]�o���Œ�]�v��
�]�Z�š�]�Ç�����o���Œ�f�v���� �P�‚�Œ���� ���v�� �]�Ç�]�� ���o�š���Œ�v���š�]�(�]�v�� �•�����]�o�u���•�]�v�]�� �P���Œ���l�š�]�Œ�]�Œ�X�� ���}�l�� ���u�����o�f�� �}�‰�š�]�u�]�Ì���•�Ç�}�v�� �Ç�‚�v�š���u�o���Œ�]�� ���µ�� �•�����]�u�� �]���]�v�� ���‚�Ì�º�u��
�•���R�o���Ç�����]�o�]�Œ�X�� �D�K�K�Z���� �Ç�‚�v�š���u�]�v�]�v�� �‰�Œ�}�•�����º�Œ�º�U�� �����”�]�š�o�]�� �l�Œ�]�š���Œ�o���Œ���� �P�‚�Œ���� ���o�š���Œ�v���š�]�(�o���Œ�]�v�� �P���v���o�� �‰���Œ�(�}�Œ�u���v�•�f�v�f�� �º�Œ���š�]�Œ�X�� ���Ç�Œ�f�����U�� �•�����]�u��
�•�º�Œ�����]�v�]�v���‚�Ì�v���o���l�f�•�u�f�v�f���Ç���v�•�f�š�u���l�š�����f�Œ�X���D�K�K�^�Z�����Ç�‚�v�š���u�]�Ç�•���U���D�K�K�Z�����Ç�‚�v�š���u�]�v�]�v���š�º�u�����À���v�š���i�o���Œ�f�v�����•���Z�]ptir.  Buna ilaveten 
�����Ì�f�� �‚�v���u�o�]�� ���À���v�š���i�o���Œ�f�� ������ �À���Œ���f�Œ�X�� ���v�� �‚�v���u�o�]�� ���À���v�š���i�f�� �•�}�v�µ���o���Œ�f�v�� �‰�}�Ì�]�š�]�(�� �À���Ç���� �v���P���š�]�(�� �}�o�u���� �}�o���•�f�o�f�R�f�v�f�� �}�Œ�š�������v�� �l���o���f�Œ�u���•�f���f�Œ�X 
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�D�h�>�d�/�D�K�K�Z���� �À���� �D�K�K�^�Z���� �Ç�‚�v�š���u�o���Œ�]�� ���]�R���Œ�� �l���Œ���Œ�� �À���Œ�u���� �‰�Œ�}���o���u�o���Œ�]�v������ �}�o���µ�R�µ�� �P�]���]�� ���}�l�� �•���Ç�f������ �l�Œ�]�š���Œ�� �À���� ���o�š���Œ�v���š�]�(�oere 
�µ�Ç�P�µ�o���v�����]�o�u�����}�o���v���R�f���•���R�o���Œ�X 

3. �����>�/�b�D���E�/�E�����D�����/���s�����<���W�^���D�/�� 

���µ�� �����o�f�”�u���v�f�v�� �š���u���o�� ���u�����f�� ���}�l�� �<�Œ�]�š���Œ�o�]�� �<���Œ���Œ�� �s���Œ�u���� �z�‚�v�š���u�o���Œ�]�v�����v�� ���]�Œ�]�� �}�o���v�� ���Z���^�� �À���� �D�K�K�^�Z���� �‰���Œ�(�}�Œ�u���v�•�� �•�f�Œ���o���u����
�•�}�v�µ���o���Œ�f�v�f�v���l���Œ�”�f�o���”�š�f�Œ�f�o�u���•�f���f�Œ�X�������o�f�”�u���������}���i���l�š�]�(�����R�f�Œ�o�f�l�o���v���f�Œ�u�� teknikleri (karar �l�Œ�]�š���Œ�o���Œ�]�v���‚�v���u�������Œ�������o���Œ�]�• olarak CRITIC 
�À�������E�d�Z�K�W�z���Ç�‚�v�š���u�o���Œ�]���l�µ�o�o���v�f�o�u�f�”�š�f�Œ�X���h�Ç�P�µ�o���u�������”���u���•�f�v���������u���Œ�]�l�����<�f�š���•�f�v�������Ç���Œ�����o���v���ï�í���º�o�l���v�]�v���î�ì�î�ì���Ç�f�o�f��makroekonomik 
�À���Œ�]�o���Œ�]���l�µ�o�o���v�f�o�u�f�”�š�f�Œ�X�������µ�v�o���Œ�V�������l�}�v�}�u�]�l�����º�Ç�º�u�����~�'���W���'�Œ�}�Á�š�Z���Z���š�����~�9�•�•�U�����•���š�f�v�����o�u�����P�º���º�v�����P�‚�Œ�����l�]�”�]�������”�f�v�����u�]�o�o�]���P���o�]�Œ���~�'���W��
�‰���Œ�������‰�]�š�����~�W�W�W�•�•�U�����}�R�Œ�µ�����v���Ç�������v���f���Ç���š�f�Œ�f�u���~�&���/���/�v�(�o�}�Á���~�D�]�o�o�]�}�v�•�•�•�U���]�”�•�]�Ì�o�]�l���~�h�v���u�‰�o�}�Ç�u���v�š���~�9�•�•�U�����v�(�o���•�Ç�}�v���~�/�v�(�o���š�]�}�v���~�9�•�•���Àe 
�l���u�µ�����}�Œ���µ���~�W�µ���o�]�����������š���~�9���}�(���'���W�•�•���À���Œ�]�o���Œ�]���]�Œ�X�������o�f�”�u���������l�µ�o�o���v�f�o���v���À���Œ�]�o���Œ�����l�}�v�}�u�]�l���P�Ì�P�º�Œ�o�º�l Endeks (Economic Freedom 
Index) �•���Ç�(���•�f�v�����v�����o�f�v�u�f�”�š�f�Œ�X���s���Œ�]�o���Œ�����Œ���•�fndaki uyumu �•���R�o���u���l���]���]�v �•���š�f�v�����o�u�����P�º���º�v�����P�‚�Œ�����l�]�”�]�������”�f�v�����u�]�o�o�]���P���o�]�Œ�����À�������}�R�Œ�µ�����v��
�Ç�������v���f���Ç���š�f�Œ�f�u�o���Œ�f�v���o�}�P���Œ�]�š�u���•�f�����o�f�v���Œ���l���]�”�o���u�����l�}�v�µ�o�u�µ�”�š�µ�Œ�X��Kull���v�f�o���v���l���Œ���Œ matrisi 31*6 tipinde bir matristir. 

4. �����>�/�b�D���������<�h�>�>���E�/�>���E���z�P�E�d���D�>���Z 

4.1. ADDITIVE RATIO ASSESSMENT (ARAS) METHOD 

���]�Œ���D�����D���‰�Œ�}���o���u�]�U���Z���Œ�����]�Œ�]�����Ç�v�f�����v���������]�l�l���š�������o�f�v�u���•�f���P���Œ���l���v���(���Œ�l�o�f���l���Œ���Œ���l�Œ�]�š���Œ�o���Œ�]�������f�•�f�v�����v�������f�l�������š���v�f�u�o���v�u�f�”���}�o���v���•�f�v�f�Œ�o�f��
�•���Ç�f������ �l���Œ���Œ�� ���o�š���Œ�v���š�]�(�]�v�]�� �•�f�Œ���o���u���� �P�‚�Œ���À�]�Ç�o���� �]�o�P�]�o�]���]�Œ�X�� ���Z���^�� �Ç�‚�v�š���u�]�v���� �P�‚�Œ���U�� �µ�Ç�P�µ�o���v�����]�o�]�Œ�� ���]�Œ�� ���o�š���Œ�v���š�]�(�]�v�� �l���Œ�u���”�f�l�� �v�]�•�‰�]��
etk�]�v�o�]�R�]�v�]�������o�]�Œ�o���Ç���v�����]�Œ���(���Ç�������(�}�v�l�•�]�Ç�}�v�������R���Œ�]�U�����o�������o�f�v���v�����v�����l�Œ�]�š���Œ�o���Œ�]�v�������R���Œ���À�������R�f�Œ�o�f�l�o���Œ�f�v�f�v���v�]�•�‰�]�����š�l�]�•�]���]�o�������}�R�Œ�µ���}�Œ���v�š�f�o�f���f�Œ�X����
���o�š���Œ�v���š�]�(�o���Œ�]�v�� �‚�v�����o�]�l�o���Œ�]�U�� �(���Ç������ �(�}�v�l�•�]�Ç�}�v�� �����R���Œ�]�v���� �P�‚�Œ���� �����o�]�Œ�o���v�����]�o�]�Œ�X�� ���µ�� �Ç�‚�v�š���u�� �l�µ�o�o���v�f�o���f�R�f�v������ �l���Œ���Œ�� ���o�š���Œ�v���š�]�(�o���Œini 
�����R���Œ�o���v���]�Œ�u���l�� �À���� �•�f�Œ���o���u���l�� �u�º�u�l�º�v�� �}�o�����]�o�]�Œ�X�� ���o�š���Œ�v���š�]�(�� �(���Ç������ �����Œ�������•�]�U�� ���v���o�]�Ì�� �����]�o���v�� �����R�]�”�l���v�]�v�� �]�������o�� �}�o���Œ���l�� ���v�� �]�Ç�]�•�]�� �]�o����
�l���Œ�”�f�o���”�š�f�Œ�f�o�u���•�f�� �]�o���� �����o�]�Œ�o���v�]�Œ�X�� �K�‰�š�]�u���o�� ���]�Œ�� ���o�š���Œ�v���š�]�(�� �]�o���� �}�Œ���v�f�v�� ���o�š���Œ�v���š�]�(�o���Œ�]�� �•�f�Œ���o���u���l�� �À���� ���o�š���Œ�v���š�]�(�� �‰�Œ�}�i���Ç�]�� �]�Ç�]�o���”�š�]�Œ�uenin 
�Ç�}�o�o���Œ�f�v�f�����µ�o�u���l���]�•�š�����]�R�]�����µ�Œ�µ�u�o���Œ�������l�µ�o�o���v�f�o�����]�o�������R�]���•�‚�Ç�o���v�����]�o�]�Œ�X�����Z���^���Ç�‚�v�š���u�]�U�����]�Œ���•�f�Œ���o���u�������µ�o�u���l���]���]�v���}�‰�š�]�u���o�o�]�l�������Œ������si 
�l���À�Œ���u�f�v�f�� �l�µ�o�o���v�f�Œ�X�� �,���Œ�� ���]�Œ�� ���o�š���Œ�v���š�]�(���� �P�‚�Œ���� �‚�o���º�š�o���Œ�]�v�� �v�}�Œ�u���o�o���”�š�]�Œ�]�o�u�]�”�� ���R�f�Œ�o�f�l�o�f�� �����R���Œ�o���Œ�]�v�]�v�� �š�}�‰�o���u�f�U�� ���v�� �]�Ç�]�� ���o�š���Œ�v���š�]�(�]�v 
n�}�Œ�u���o�o���”�š�]�Œ�]�o�u�]�”�� ���R�f�Œ�o�f�l�o�f�� �����R���Œ�o���Œ�]�v�]�v�� �š�}�‰�o���u�f�v���� ���‚�o�º�v�u���•�]�Ç�o���� ���o������ �����]�o�]�Œ�X�� ���Z���^�� �Ç�‚�v�š���u�]�v�� �u���š�}���}�o�}�i�]�l�� �����f�l�o���u���o���Œ�f�� �À����
�Z���•���‰�o���u���o���Œ�f�� �]���]�v�� �•���À�����•�l���•�� �À���� �d�µ�Œ�•�l�]�•�� �~�î�ì�í�ì���U�� �•�X�í�ñ�õ-172) ve  Zavadskas, Turskis, ve Vilutiene, (2010b, s. 123-141) 
�l�µ�o�o���v�f�o�u�f�”�š�f�Œ�X�� 

�����f�u 1. Karar verme matrisinin belirlenmesidir. 
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burada Si, i alternatifinin optimalli�l���(�}�v�l�•�]�Ç�}�v�µ�v�µ�v�������R���Œ�]���]�Œ�X 

���v�� ���º�Ç�º�l�� �����R���Œ�� ���v�� �]�Ç�]�•�]���]�Œ�� �À���� ���v�� �l�º���º�l���}�o���v�f�� ���v �l�‚�š�º�•�º���º�Œ�X�� �,���•���‰�o���u���� �]�”�o���u�]�� �P�‚�Ì�� �‚�v�º�v���� ���o�f�v���f�R�f�v�����U�� �^�]�� �}�‰�š�]�u���o�o�]�l��
�(�}�v�l�•�]�Ç�}�v�µ�v�µ�v�U�����Œ���”�š�f�Œ�f�o���v���l�Œ�]�š���Œ�o���Œ�]�v���y�]�i �����R���Œ�o���Œ�]���À�������R�f�Œ�o�f�l�o���Œ�f���]�o�����v�]�Z���]���•�}�v�µ�����º�Ì���Œ�]�v�����l�]���P�‚�Œ�������o�]�����š�l�]�•�]���]�o�������}�R�Œ�µ�����v���À�����}�Œ���v�š�f�o�f��
���]�Œ�� �]�o�]�”�l�]�•�]�� �À���Œ���f�Œ�X�� ���µ�� �v�������v�o���U�� �}�‰�š�]�u���o�o�]�l�� �(�}�v�l�•�]�Ç�}�v�µ�v�µ�v�� �^�]�� �����R���Œ�]�� �v���� �l�������Œ�� ���º�Ç�º�l�� �}�o�µ�Œ�•���U�� ���o�š���Œ�v���š�]�(�� �}�� �l�������Œ�� ���š�l�]�o�]�� �}�o�µ�Œ�X��
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���µ�Œ���������^�]���À�����^�ì�U�������v�l�o���u���~�õ�•���–�����v�����o�����������]�o���v���}�‰�š�]�u���o�o�]�l���l�Œ�]�š���Œ�������R���Œ�o���Œ�]���]�Œ�X���,���•���‰�o���v���v���<�]�������R���Œ�o���Œ�]�v�]�v���€�ì�U���í�•�����Œ���o�f�R�f�v�������f�Œ. 

4.2. MULTI-OBJECTIVE OPTIMISATION ON THE BASIS OF SIMPLE RATIO ANALYSIS (MOOSRA) METHOD 

�D�K�K�^�Z���� �Ç�‚�v�š���u�]�v�]�v�� �š���u���o�]�v������ �D�K�K�Z���� �Ç�‚�v�š���u�]�� �Ç���Œ�� ���o�f�Œ�X�� �D�K�K�^�Z���� �Ç�‚�v�š���u�]�� �D�K�K�Z���� �Ç�‚�v�š���u�]�Ç�o���� �����v�Ì���Œ�� �‚�Ì���o�o�]�l�o���Œ��
�P�‚�•�š���Œ�u���l�š�����]�Œ�X�����µ�������À�Œ�������U���D�K�K�Z�����Ç�‚�v�š���u�]�v�]�v���š���u���o���À���Œ�•���Ç�f�u�o���Œ�f���D�K�K�^�Z�����Ç�‚�v�š���u�]���]���]�v���������P�������Œ�o�]���]�Œ�X�����v�����l���D�K�K�Z�����]�o����
�l���Œ�”�f�o���”�š�f�Œ�f�o���f�R�f�v�����������Z�����P�º���o�º�����]�Œ�������f�l�o���u�����P�º���º�v�����•���Z�]�‰�š�]�Œ�X���D�K�K�Z�����Ç�‚�v�š���u�]�v�������Z���Œ�����]�Œ�����o�š���Œ�v���š�]�(�]�v���P���v���o���‰���Œ�(�}�Œ�u���v�•���‰�µ���v�f�U��
�•�f�Œ���•�f�Ç�o���� �(���Ç�����o�f�� �À���� �(���Ç�����o�f�� �}�o�u���Ç���v�� �l�Œ�]�š���Œ�o���Œ�]�v�� �š�}�‰�o���u�� �‰�µ���v�o���Œ�f�� ���Œ���•�f�v�����l�]�� �(���Œ�l�o���Œ�� ���o�f�v���Œ���l�� �Z���•���‰�o���v�f�Œ�X�� �^�}�v�µ���o���Œ�� �‰�}�Ì�]�š�]�(�� �À���Ça 
negatif olabilir. Nega�š�]�(�������R���Œ�o���Œ�����v���l�����f�v�u���l���]���]�v�U���D�K�K�^�Z�����Ç�‚�v�š���u�]�U���(���Ç�����o�f���À�����(���Ç�����o�f���}�o�u���Ç���v���l�Œ�]�š���Œ�o���Œ�]�v���P���v���o���‰�µ���v�o���Œ�f�v�f�v��
�}�Œ���v�f�v�f���l�µ�o�o���v�f�Œ�X�����‚�Ç�o���������D�K�K�Z���–�������P�‚�Œ�º�v�����]�o�������l���v���P���š�]�(���‰���Œ�(�}�Œ�u���v�•���‰�µ���v���}�o���•�f�o�f�R�f�������µ���Ç�‚�v�š���u�������P�‚�Œ�º�o�u���Ì�X�����Ç�Œ�f�����U���D�K�K�^�Z����
�Ç�‚�v�š���u�]�v������ �Z���•���‰�o���u���� �•�º�Œ���•�]�� �l�f�•���� �� �u���š���u���š�]�l�•���o�� �]�”�o���u�o���Œ�� �•���Ç�f�•�f�� ���Ì���f�Œ�X�� �D�K�K�^�Z���� �Ç�‚�v�š���u�]�v�� �u���š�}���}�o�}�i�]�l�� �����f�l�o���u���o���Œ�f�� �À����
�Z���•���‰�o���u���o���Œ�f���]���]�v���:���P�����]�•�Z���À�����Z���Ç�����~�î�ì�í�ð�U���•�X���ñ�ñ�õ-�ñ�ò�ï�•���l�µ�o�o���v�f�o�u�f�”�š�f�Œ�X 

�����f�u���í�X���<�Œ�]�š���Œ�o���Œ�]�v���À�������o�š���Œ�v���š�]�(�o���Œ�]�v���o�]�•�š���o���v���]�R�]���l���Œ���Œ���u���š�Œ�]�•�]�v�]�v���}�o�µ�”�š�µ�Œ�µ�o�u���•�f�Ç�o���������”�o���Œ�X�� 
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���µ�Œ�������U���‚�o���º�š�o���Œ���y�í�U���y�î�U���Y�U���y�v���]�o�����P�‚�•�š���Œ�]�o�]�Œ�X 

�����f�u�� �î�X�� �E�]�š���o�]�l�o���Œ�]�v�� �����R���Œ�]�v�]�� �ì-�í�� ���Œ���o�f�R�f�v���� ���‚�v�º�”�š�º�Œ�u���� �]�”�o���u�]�v���� �v�}�Œ�u���o�o���”�š�]�Œ�u���� �����v�]�Œ�� �À���� ���}�l�� �‚�Ì�v�]�š���o�]�l�o�]�� �l���Œ���Œ�� �À���Œ�u����
�Ç�‚�v�š���u�o���Œ�]�v�����U�� ���]�Œ�� �l���Œ���Œ�� �u���š�Œ�]�•�]�v�����l�]�� �(���Œ�l�o�f�� �À���Œ�]�� �‚�o���º�u�� ���]�Œ�]mleriyle performans derecelendirmesini uyumlu bir birime 
���‚�v�º�”�š�º�Œ�u���l�� �P���Œ���l�]�Œ�X�� �D�K�K�^�Z���� �Ç�‚�v�š���u�]�v������ ���µ�o���v�f�l�� �l���Œ���Œ�� �u���š�Œ�]�•�]�v�]�v�� ���o���u���v�o���Œ�f�� ���”���R�f�����l�]�� �����v�l�o���u�� �l�µ�o�o���v�f�o���Œ���l��
�v�}�Œ�u���o�o���”�š�]�Œ�]�o�]�Œ�X�� 
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���µ�Œ�������U���‚�o���º�š�������R���Œ�]���y�]�i�[�v�]�v���v�}�Œ�u���o�o���”�š�]�Œ�]�o�u�]�”���‰���Œ�(�}�Œ�u���v�•�f���š���u�•�]�o���������Œ�X�� 

�����f�u���ï�X�����o�š���Œ�v���š�]�(�o���Œ�]�v���W���Œ�(�}�Œ�u���v�•�f�v�f�v�������o�]�Œ�o���v�u���•�]�X 

�d�º�u�����o�š���Œ�v���š�]�(�o���Œ�]�v���‰���Œ�(�}�Œ�u���v�•���‰�µ���v�f���z�]�����”���R�f�����l�]�������v�l�o���u���l�µ�o�o���v�f�o���Œ���l�U���(���Ç�����o�f���l�Œ�]�š���Œ�o���Œ�]�v�����R�f�Œ�o�f�l�o�f���š�}�‰�o���u�f�v�f�v�U���(���Ç�����o�f���}�o�uayan 
�l�Œ�]�š���Œ�o���Œ�]�v�����R�f�Œ�o�f�l�o�f���š�}�‰�o���u�f�v���������•�]�š���}�Œ���v�f���}�o���Œ���l���Z���•���‰�o���v�f�Œ�X 
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���µ�Œ�������� �P�� �� �u���l�•�]�u�]�Ì���� �����]�o�������l�� �l���Œ���Œ�� �����R�]�”�l���v�]�� �P�‚�•�š���Œ�]�Œ�l���v�� �~�P-�v�•�� �u�]�v�]�u�]�Ì���� ���]�o�������l�� �����R�]�”�l���v�]�� �P�‚�•�š���Œ�u���l�š�����]�Œ�X�� �z�]�� �•�f�Œ���o���u���•�f�U��
���o�š���Œ�v���š�]�(�o���Œ�]�v���•�f�Œ���o���u���•�f�v�f���P�‚�•�š���Œ�]�Œ�X 

�����Ì�f�����µ�Œ�µ�u�o���Œ�����U���‚�Ì���o�o�]�l�o���Œ�]�v�����”�]�š�������Œ�������������‚�v���u�o�]���}�o���µ�R�µ�v�µ�����º�”�º�v�º�Œ�•���l�U���}�‰�š�]�u�]�Ì���•�Ç�}�v���(�}�Œ�u�º�o�º 
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5. CRITIC VE ENTROPY TABANLI ARAS VE MOOSRA UYGULAMASI 

5.1. ARAS �z�P�E�d���D�71 

�h�Ç�P�µ�o���u���v�f�v���]�o�l�����”���u���•�f�v�������l���Œ���Œ���u���š�Œ�]�•�]���}�o�µ�”�š�µ�Œ�µ�o�µ�Œ�X���<���Œ���Œ���u���š�Œ�]�•�]���d�����o�}���í�[�������P�‚�•�š���Œ�]�o�u�]�”�š�]�Œ�X���<���Œ���Œ���u���š�Œ�]�•�]���ï�í�����o�š���Œ�v���š�]�(�š���v��
�À�����ò���l�Œ�]�š���Œ�����v���}�o�µ�”���v���ï�í�Æ�ò���š�]�‰�]�v���������]�Œ���u���š�Œ�]�•�š�]�Œ�X�����u�������(�}�v�l�•�]�Ç�}�v�µ�v�������l�Œ�]�š���Œ�o���Œ�����í�V�����l�}�v�}�u�]�l�����º�Ç�º�u���U���u���l�•�]�u�µ�u���~�'���W���'�Œ�}�Á�š�Z��
�Z���š�����~�9�•�•�U�������î�V���•���š�f�v�����o�u�����P�º���º���‰���Œ�]�š���•�]�v�����P�‚�Œ�����l�]�”�]�������”�f�v�����u�]�o�o�]���P���o�]�Œ�U���u���l�•�]�u�µ�u�����~�'���W���‰���Œ �����‰�]�š�����~�W�W�W�•�•�U�����ï�V�����}�R�Œ�µ�����v���Ç�������v���f��
�Ç���š�f�Œ�f�u�U���u���l�•�]�u�µ�u���~�&���/���/�v�(�o�}�Á���~�D�]�o�o�]�}�v�•�•�•�U�����ð�V���]�”�•�]�Ì�o�]�l�U���u�]�v�]�u�µ�u���~�h�v���u�‰�o�}�Ç�u���v�š���~�9�•�•�U�����ñ�V�����v�(�o���•�Ç�}�v�U���u�]�v�]�u�µ�u���~�/�v�(�o���š�]�}�v���~�9�•�•�U��
���ò�V���l���u�µ�����}�Œ���µ�U���u�]�v�]�u�µ�u���W�µ���o�]�����������š���~�9���}�(���'���W�•���}�o���Œ���l�������o�]�Œ�o���v�u�]�”�š�]�Œ�X���K�‰�š�]�u���o�������R���Œler olarak her bir kriterin maksimumsa 
���v�����º�Ç�º�l�� �����R���Œ�]�U���u�]�v�]�u�µ�u�•���� ���v�� �l�º���º�l�� �����R���Œ�]�� �l�µ�o�o���v�f�o�u�f�”�š�f�Œ�X���7�l�]�v���]�� ���”���u�������U���v�}�Œ�u���o�]�Ì���� �����]�o�u�]�”�� �l���Œ���Œ���u���š�Œ�]�•�]�� �����R���Œ�o���Œ�]�� ���o������
�����]�o�u�]�”�š�]�Œ�X���m���º�v���º�����”���u�������U�����R�f�Œ�o�f�l�o�f���v�}�Œ�u���o�]�Ì�����l���Œ���Œ���u���š�Œ�]�•�]�����o�����������]�o�u�]�”�š�]�Œ�X�����‚�Œ���º�v���º�����”���u�������U���}�‰�š�]�u���o���(�}�v�l�•�]�Ç�}�v�������R���Œ�o���Œ�]��
���o�����������]�o�u�]�”�š�]�Œ�X�� 

�d�����o�}�� �î�� �����o�f�”�u�������� �l�µ�o�o���v�f�o���v�� ���Z�/�d�/���� �À���� ���E�d�Z�K�W�z�� �Ç�‚�v�š���u�o���Œ�]�v�����v�� ���o������ �����]�o���v�� �l�Œ�]�š���Œ ���R�f�Œ�o�f�l�o���Œ�f�v�f�� �P�‚�•�š���Œ�u���l�š�����]�Œ�X�� �d�����o�}�� �ï��
alternatiflerin CE-���Z���^�� �Ç�‚�v�š���u�]�v���� �P�‚�Œ���� ���o���f�l�o���Œ�f�� �‰���Œ�(�}�Œ�u���v�•�� �����R���Œ�o���Œ�]�v�]�� �P�‚�•�š���Œ�u���l�š�����]�Œ�X�� �d�����o�}�� �ð�� ���o�š���Œ�v���š�]�(�o���Œ�]�v�� ����-ARAS 
�Ç�‚�v�š���u�]���•�f�Œ���o���u���������R���Œ�o���Œ�]�v�]���P�‚�•�š���Œ�u���l�š�����]�Œ�X���d�����o�}���ð���]�v�����o���v���]�R�]�v�������•�f�Œ���o���u���������R���Œ�o���Œ�]�v�]�v�����]�Œ���]�Œ�]�v�������}�l���Ç���l�f�v���}�o���µ�R�µ���P�‚�Œ�º�o�º�Œ�X 
���µ�v���� �P�‚�Œ����CARAS ve EARAS �Ç�‚�v�š���u�o���Œ�]�v���� �P�‚�Œ���� �� ���v�� �]�Ç�]�� �•�f�Œ���o���u����perfo�Œ�u���v�•�f �P�‚�•�š���Œ���v�� �]�o�l�� �����”�� �º�o�l���� �•�f�Œ���•�f�Ç�o����Belize, Panama, 
Peru, Guantemala ve ���}�v�]�l�����º�o�l���o���Œ�]���]�Œ�X  

Tablo 1: Karar Matrisi: Ham Veriler 

�m�o�l���o���Œ C1 C2 C3 C4 C5 C6 

Arjantin -2,5 4,3 4,1 9,5 34,3 86,3 

Bahama 2,3 4,5 3,0 11,9 2,2 61,0 

Barbados -0,5 4,3 2,3 9,6 3,6 124,5 

Belize 3,0 3,9 2,1 9,4 0,3 94,8 

Bolivya 4,3 3,9 2,4 3,3 2,3 53,9 

Brezilya 1,1 4,2 4,8 12,5 3,7 87,9 

Kanada 1,8 4,7 4,6 5,9 0,9 90,6 

�b�]�o�] 4,0 4,4 3,9 7,2 2,3 25,6 

Kolombiya 2,7 4,2 4,0 9,1 3,2 50,5 

 
1 ���}�l���l�Œ�]�š���Œ�o�] �l���Œ���Œ���À���Œ�u�����Ç�‚�v�š���u�o���Œ�]�����}�l���•���Ç�f�������•�f�Œ���o�f���u���š�Œ�]�•�������Œ�‰�f�u�f�v���������Ç���v�u���l�š�����f�Œ�X�������o�f�”�u���������ï�í�Æ�ò���š�]�‰�]�v���������]�Œ���u���š�Œ�]�•���l�µ�o�o���v�f�o�u�f�”�š�f�Œ�X���,��r 
�]�”�o���u���������µ�v�����]�o�]�”�l�]�v�����]�Œ���u���š�Œ�]�•���(�}�Œ�u�µ�v�µ�v�������o�f�”�u���Ç�������l�o���v�u���•�] �����o�f�”�u�����������}�l���Ç���Œ���l���‰�o���u���l�š�����f�Œ�X�����µ���Ç�º�Ì�����v���•�}�v�µ�����u���š�Œ�]�•�o���Œ�]�v�����Ç���Œ���À���Œ�]�o�u�]�”�š�]�Œ�X�� 
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Kosta Rika 2,7 4,2 3,3 8,1 2,3 53,5 

�<�º���� 2,3 4,1 3,2 2,3 6,9 51,0 

Donika -12,0 4,0 1,6 0,0 1,4 83,1 

Dominik Cumhuriyeti 7,0 4,3 3,4 5,8 3,6 41,6 

Ekvator 1,1 4,1 3,1 3,9 -0,2 46,1 

El Salvador 2,5 3,9 2,9 4,4 1,1 67,1 

Guatemala 3,1 3,9 3,0 2,7 3,8 24,5 

Guyana 3,4 3,9 2,7 12,2 1,3 57,0 

Haiti 1,5 3,3 2,0 13,5 13,5 33,0 

Honduras 3,7 3,7 3,1 4,1 4,3 40,3 

Jamaika 1,4 4,0 2,9 9,5 3,7 99,4 

Meksika 2,0 4,3 4,5 3,3 4,9 53,6 

Nikaragua -4,0 3,8 2,6 4,5 5,0 37,2 

Panama 3,9 4,4 3,7 3,9 0,8 39,4 

Paraguay 3,7 4,1 2,7 4,7 4,0 21,6 

Peru 4,0 4,2 3,8 2,8 1,3 26,8 

Saint Lucia 1,0 4,2 2,1 20,9 1,9 66,8 

Saint Vincent ve Grenadines 2,0 4,1 2,0 19,8 2,4 73,1 

Suriname 2,0 4,2 2,3 7,6 6,9 69,6 

Trinidad ve Tobago 0,3 4,5 2,6 2,8 1,1 45,3 

���u���Œ�]�l�������]�Œ�o���”�]�l�������À�o���š�o���Œ�] 2,9 4,8 5,4 3,9 2,4 105,8 

Uruguay 2,1 4,4 2,8 8,0 7,6 70,0 
 
Tablo 2: ���Œ�]�š�]�����À�������v�š�Œ�}�‰�Ç�����R�f�Œ�o�f�l�������R���Œ�o���Œ�]�� 
 

CRITIC W 0,1929 0,1482 0,1486 0,1710 0,1747 0,1647 

ENTOPY W 0,1598 0,1670 0,1672 0,1682 0,1703 0,1675 

Tablo 3: Alternatiflerin CE-���Z���^���z�‚�v�š���u�]�v�����'�‚�Œ�������o���f�l�o���Œ�f���W���Œ�(�}�Œ�u���v�•�������R���Œ�o���Œ�] 

CRITIC ARAS �^�7 �<�7 ENTROPY ARAS �^�7 �<�7 

Arjantin 0,892 0,229 Arjantin 1,129 0,281 

Bahama 1,043 0,268 Bahama 1,510 0,376 

Barbados 0,676 0,173 Barbados 0,999 0,249 

Belize 2,417 0,620 Belize 4,308 1,073 

Bolivya 1,327 0,340 Bolivya 2,035 0,507 

Brezilya 0,946 0,243 Brezilya 1,275 0,317 

Kanada 1,479 0,379 Kanada 2,287 0,569 

�b�]�o�] 1,470 0,377 �b�]�o�] 2,208 0,550 

Kolombiya 1,113 0,285 Kolombiya 1,572 0,392 

Kosta Rika 1,132 0,290 Kosta Rika 1,655 0,412 
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�<�º���� 1,287 0,330 �<�º���� 2,002 0,499 

Donika 1,490 0,382 Donika 1,970 0,491 

Dominik Cumhuriyeti 1,416 0,363 Dominik Cumhuriyeti 1,968 0,490 

Ekvator -1,231 -0,316 Ekvator -2,954 -0,736 

El Salvador 1,390 0,356 El Salvador 2,225 0,554 

Guatemala 1,510 0,387 Guatemala 2,425 0,604 

Guyana 1,227 0,315 Guyana 1,864 0,464 

Haiti 0,806 0,207 Haiti 1,214 0,302 

Honduras 1,232 0,316 Honduras 1,841 0,459 

Jamaika 0,829 0,213 Jamaika 1,168 0,291 

Meksika 1,252 0,321 Meksika 1,850 0,461 

Nikaragua 1,198 0,307 Nikaragua 1,791 0,446 

Panama 1,878 0,482 Panama 3,039 0,757 

Paraguay 1,412 0,362 Paraguay 2,209 0,550 

Peru 1,822 0,467 Peru 2,932 0,730 

Saint Lucia 0,874 0,224 Saint Lucia 1,325 0,330 

Saint Vincent ve Grenadines 0,858 0,220 Saint Vincent ve Grenadines 1,251 0,311 

Suriname 0,841 0,216 Suriname 1,189 0,296 

Trinidad ve Tobago 1,489 0,382 Trinidad ve Tobago 2,540 0,633 

���u���Œ�]�l�������]�Œ�o���”�]�l��Devletleri 1,353 0,347 ���u���Œ�]�l�������]�Œ�o���”�]�l�������À�o���š�o���Œ�] 1,915 0,477 

Uruguay 0,879 0,225 Uruguay 1,213 0,302 

Tablo 4:  Alternatiflerin CE-���Z���^���z�‚�v�š���u���^�f�Œ���o���u���������R���Œ�o���Œ�]  

CARAS-Ki: SIRALAMA EARAS-Ki: SIRALAMA 

Belize 0,620 1 Belize 0,612 1 

Panama 0,482 2 Panama 0,470 2 

Peru 0,467 3 Peru 0,455 3 

Guatemala 0,387 4 Donika 0,400 4 

Donika 0,382 5 Guatemala 0,374 5 

Trinidad ve Tobago 0,382 6 �b�]�o�] 0,364 6 

Kanada 0,379 7 Trinidad ve Tobago 0,364 7 

�b�]�o�] 0,377 8 Kanada 0,362 8 

Dominik Cumhuriyeti 0,363 9 Dominik Cumhuriyeti 0,361 9 

Paraguay 0,362 10 Paraguay 0,351 10 

El Salvador 0,356 11 El Salvador 0,346 11 

ABD 0,347 12 Bolivya 0,335 12 

Bolivya 0,340 13 ABD 0,330 13 

�<�º���� 0,330 14 �<�º���� 0,317 14 

Meksika 0,321 15 Honduras 0,307 15 
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Honduras 0,316 16 Guyana 0,307 16 

Guyana 0,315 17 Meksika 0,304 17 

Nikaragua 0,307 18 Nikaragua 0,300 18 

Kosta Rika 0,290 19 Kosta Rika 0,278 19 

Kolombiya 0,285 20 Kolombiya 0,272 20 

Bahama 0,268 21 Bahama 0,255 21 

Brezilya 0,243 22 Brezilya 0,224 22 

Arjantin 0,229 23 Arjantin 0,216 23 

Uruguay 0,225 24 Uruguay 0,214 24 

Saint Lucia 0,224 25 Saint Lucia 0,212 25 

Saint Vincent Grenadines 0,220 26 Saint Vincent Grenadines 0,211 26 

Suriname 0,216 27 Suriname 0,205 27 

Jamaika 0,213 28 Jamaika 0,200 28 

Haiti 0,207 29 Haiti 0,196 29 

Barbados 0,173 30 Barbados 0,157 30 

Ekvator -0,316 31 Ekvator -0,329 31 

5.2. MOOSRA �z�P�E�d���D�7 

�h�Ç�P�µ�o���u���v�f�v���]�o�l�����”���u���•�f�v�������l���Œ���Œ���u���š�Œ�]�•�]���}�o�µ�”�š�µ�Œ�µ�o�µ�Œ�X���<���Œ���Œ���u���š�Œ�]�•�]���d�����o�}���í�[�������P�‚�•�š���Œ�]�o�u�]�”�š�]�Œ�X���<���Œ���Œ���u���š�Œ�]�•�]���ï�í alternatiften 
�À�����ò���l�Œ�]�š���Œ�����v���}�o�µ�”���v���ï�í�Æ�ò���š�]�‰�]�v���������]�Œ���u���š�Œ�]�•�š�]�Œ�X���7�l�]�v���]�����”���u�������U���l���Œ���Œ���u���š�Œ�]�•�]���v�}�Œ�u���o�]�Ì���������]�o�u�]�”�š�]�Œ�X���m���º�v���º�����”���u�������U�����R�f�Œ�o�f�l�o�f��
no�Œ�u���o�]�Ì���� �����]�o�u�]�”�� �l���Œ���Œ�� �u���š�Œ�]�•�]�� ���o������ �����]�o�u�]�”�š�]�Œ�X�� ���‚�Œ���º�v���º�� ���”���u�������U�� ���o�š���Œ�v���š�]�(�o���Œ�]�v�� �D�K�K�^�Z���� �Ç�‚�v�š���u�]�v���� �P�‚�Œ���� �•�f�Œ���o���v�u���•�f��
�Ç���‰�f�o�u�f�”�š�f�Œ�X�� �d�����o�}��5 alternatiflerin CE- �D�K�K�^�Z���� �z�‚�v�š���u�]�v���� �'�‚�Œ���� ���o���f�l�o���Œ�f�� �W���Œ�(�}�Œ�u���v�•�� �����R���Œ�o���Œ�]�� �P�‚�•�š���Œ�u���l�š�����]�Œ�X�� �d�����o�}�� �ò��
alternatiflerin CE-MOOS�Z���� �Ç�‚�v�š���u�]�v���� �P�‚�Œ���� ���o���f�l�o���Œ�f�� �•�f�Œ���o���u���� �����R���Œ�o���Œ�]�v�]�� �P�‚�•�š���Œ�u���l�š�����]�Œ�X�� �� �d�����o�}�� �ò�� �]�v�����o���v���]�R�]�v������ �•�f�Œ���o���u����
�����R���Œ�o���Œ�]�v�]�v�� ���]�Œ���]�Œ�]�v���� ���}�l�� �Ç���l�f�v�� �}�o���µ�R�µ�� �P�‚�Œ�º�o�º�Œ�X ���µ�v���� �P�‚�Œ���� ���D�K�K�^�Z���� �À���� ���D�K�K�^�Z���� �Ç�‚�v�š���u�o���Œ�]�v���� �P�‚�Œ���� �� ���v�� �]�Ç�]�� �•�f�Œ���o���u����
�‰���Œ�(�}�Œ�u���v�•�f���P�‚�•�š���Œ���v���]�o�l�������”���º�o�l�����•�f�Œ���•�f�Ç�o����Peru, Donika, Panama, Dominik ve Guatemala �º�o�l���o���Œ�]���]�Œ�X 

Tablo 5:  Alternatiflerin CE-�D�K�K�^�Z�����z�‚�v�š���u�]�v�����'�‚�Œ�������o���f�l�o���Œ�f���W���Œ�(�}�Œ�u���v�•�������R���Œ�o���Œ�] 

CRITIC MOOSRA g g+1 Yi ENTROPY MOOSRA g g+1 Yi 

Arjantin 0,02 0,14 0,12 Arjantin 0,13 0,15 0,85 

Bahama 0,01 0,02 0,80 Bahama 0,01 0,03 0,18 

Barbados 0,01 0,03 0,28 Barbados 0,02 0,03 0,59 

Belize 0,01 0,02 0,61 Belize 0,01 0,03 0,39 

Bolivya 0,02 0,00 3,19 Bolivya 0,00 0,02 0,20 

Brezilya 0,02 0,02 0,72 Brezilya 0,01 0,04 0,29 

Kanada 0,02 0,01 1,37 Kanada 0,01 0,03 0,34 

�b�]�o�] 0,02 0,01 3,91 �b�]�o�] 0,00 0,02 0,05 

Kolombiya 0,02 0,01 1,54 Kolombiya 0,00 0,03 0,16 

Kosta Rika 0,01 0,01 1,53 Kosta Rika 0,00 0,02 0,18 

�<�º���� 0,01 0,01 1,41 �<�º���� 0,01 0,02 0,40 

Donika 0,07 0,01 8,53 Donika 0,01 0,08 0,10 

Dominik Cumhuriyeti 0,03 0,01 5,77 Dominik Cumhuriyeti 0,00 0,04 0,09 

Ekvator 0,01 0,00 2,59 Ekvator 0,00 0,01 0,20 
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El Salvador 0,01 0,01 1,59 El Salvador 0,01 0,02 0,31 

Guatemala 0,01 0,00 4,83 Guatemala 0,00 0,02 0,14 

Guyana 0,01 0,01 0,88 Guyana 0,00 0,03 0,15 

Haiti 0,01 0,03 0,18 Haiti 0,02 0,04 0,51 

Honduras 0,01 0,01 2,86 Honduras 0,00 0,02 0,20 

Jamaika 0,01 0,02 0,45 Jamaika 0,01 0,03 0,47 

Meksika 0,02 0,01 2,41 Meksika 0,01 0,02 0,26 

Nikaragua 0,01 0,01 2,56 Nikaragua 0,00 0,02 0,21 

Panama 0,02 0,00 6,22 Panama 0,00 0,02 0,09 

Paraguay 0,01 0,00 3,85 Paraguay 0,00 0,02 0,12 

Peru 0,02 0,00 11,68 Peru 0,00 0,02 0,05 

Saint Lucia 0,01 0,04 0,20 Saint Lucia 0,01 0,04 0,13 

Saint Vincent ve Grenadines 0,01 0,04 0,23 Saint Vincent ve Grenadines 0,01 0,04 0,16 

Suriname 0,01 0,01 0,61 Suriname 0,01 0,02 0,45 

Trinidad ve Tobago 0,01 0,00 2,76 Trinidad ve Tobago 0,00 0,01 0,22 

���u���Œ�]�l�������]�Œ�o���”�]�l�������À�o���š�o���Œ�] 0,02 0,02 1,52 ���u���Œ�]�l�������]�Œ�o���”�]�l�������À�o���š�o���Œ�] 0,01 0,04 0,37 

Uruguay 0,01 0,02 0,66 Uruguay 0,01 0,03 0,43 

Tablo 6: Alternatiflerin CE-�D�K�K�^�Z�����z�‚�v�š���u���^�f�Œ���o���u���������R���Œ�o���Œ�] 

CMOOSRA-Yi: SIRALAMA EMOOSRA-Yi: SIRALAMA 

Peru 11,683 1 Peru 11,413 1 

Donika 8,526 2 Donika 8,159 2 

Panama 6,219 3 Panama 6,089 3 

Dominik Cumhuriyeti 5,766 4 Dominik Cumhuriyeti 5,548 4 

Guatemala 4,825 5 Guatemala 4,694 5 

�b�]�o�] 3,911 6 �b�]�o�] 3,817 6 

Paraguay 3,855 7 Paraguay 3,736 7 

Bolivya 3,185 8 Bolivya 3,091 8 

Honduras 2,862 9 Honduras 2,780 9 

Trinidad ve Tobago 2,764 10 Trinidad ve Tobago 2,752 10 

Ekvator 2,590 11 Ekvator 2,574 11 

Nikaragua 2,560 12 Nikaragua 2,474 12 

Meksika 2,406 13 Meksika 2,373 13 

El Salvador 1,589 14 El Salvador 1,565 14 

Kolombiya 1,538 15 Kolombiya 1,514 15 

Kosta Rika 1,529 16 Amerika ���]�Œ�o���”�]�l�������À�o���š�o���Œ�] 1,509 16 

���u���Œ�]�l�������]�Œ�o���”�]�l�������À�o���š�o���Œ�] 1,525 17 Kosta Rika 1,503 17 

�<�º���� 1,410 18 �<�º���� 1,380 18 

Kanada 1,366 19 Kanada 1,356 19 
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Guyana 0,885 20 Guyana 0,863 20 

Bahama 0,800 21 Bahama 0,788 21 

Brezilya 0,720 22 Brezilya 0,715 22 

Uruguay 0,662 23 Uruguay 0,650 23 

Belize 0,612 24 Belize 0,598 24 

Suriname 0,606 25 Suriname 0,595 25 

Jamaika 0,453 26 Jamaika 0,449 26 

Barbados 0,279 27 Barbados 0,278 27 

Saint Vincent ve Grenadines 0,234 28 Saint Vincent ve Grenadines 0,230 28 

Saint Lucia 0,196 29 Saint Lucia 0,194 29 

Haiti 0,178 30 Haiti 0,174 30 

Arjantin 0,116 31 Arjantin 0,113 31 

6. CE-ARAS VE CE-�D�K�K�^�Z�����z�P�E�d���D�>���Z�7�E�7�E���W���Z�&�K�Z�D���E�^���^�K�E�h���>���Z�/�E�/�E���<���Z�b�/�>���b�d�/�Z�/�>�D���^�/�� 

���µ�� �l���Œ�”�f�o���”�š�f�Œ�u���v�f�v�� �Ç���‰�f�o�����]�o�u���•�]�� �]���]�v�� �µ�Ç�P�µ�o���u���� �•�}�v�µ���µ�v�����v�� ���o������ �����]�o���v�� �‰���Œ�(�}�Œ�u���v�•�� �����R���Œ�o���Œ�]�� �^�‰�����Œ�u���v�� �<�}�Œ���o���•�Ç�}�v��
�Ç���l�o���”�f�u�f�Ç�o���� �]�v�����o���v�u�]�”�š�]�Œ�X�� ���µ�� �]�o�]�”�l�]�� �d�����o�}�� �ó�[������ �P�‚�•�š���Œ�]�o�u�]�”�š�]�Œ�X�� �d�����o�}�� �ó�� �]�v�����o���v���]�R�]�v������ �l�µ�o�o���v�f�o���v�� �Ç�‚�v�š���u�o���Œ�� �À���� ���o������ �����]�o���v��
�����R���Œ�o���Œ�����Œ���•�f�v������ �‰�}�Ì�]�š�]�(���Ç�‚�v�o�º���l�µ�À�À���š�o�]�� ���]�Œ���]�o�]�”�l�]�v�]�v���À���Œ�o�f�R�f���P�‚�Œ�º�o�º�Œ�X�����µ�v���� �P�‚�Œ�������Z���^���À�����D�K�K�^�Z�����Ç�‚�v�š���u�o���Œ�]�v�]�v���‰���Œ�(�}�Œ�u���v�•��
�•�f�Œ���o���u�����•�}�v�µ���o���Œ�f�����]�Œ���]�Œ�o���Œ�]�v�������}�l���Ç���l�f�v���•�}�v�µ���o���Œ���À���Œ�u���l�š�����]�Œ�X�����Œ���o���Œ�f�v�������š���u���l�}�Œ���o���•�Ç�}�v���]�o�]�”�l�]�•�]���À���Œ���f�Œ�X�����µ�����µ�Œ�µ�u���]�l�]���Ç�‚�v�š���u�]�v��
���]�Œ�����]�Œ�]���Ç���Œ�]�v�����l�µ�o�o���v�f�o�����]�o�������R�]�v�]���P�‚�•�š���Œ�u���l�š�����]�Œ�X�����µ�o�µ�v���v���•�}�v�µ���o���Œ���]�•�š���š�]�•�š�]�l�•���o���}�o���Œ���l�����v�o���u�o�f���f�Œ. 

Tablo 7: �W���Œ�(�}�Œ�u���v�•�������R���Œ�o���Œ�]�����Œ���•�f�v�����l�]���7�o�]�”�l�] 

Korelasyonlar 

 CARAS EARAS CMOOSRA EMOOSRA 

Spearman's rho CARAS �<�}�Œ���o���•�Ç�}�v���l���š�•���Ç�f�•�f 1.000 1.000**  1.000**  1.000**  

Sig. (2-tailed) . .000 .000 .000 

N 31 31 31 31 

EARAS �<�}�Œ���o���•�Ç�}�v���l���š�•���Ç�f�•�f 1.000**  1.000 1.000**  1.000**  

Sig. (2-kuyruklu) .000 . .000 .000 

N 31 31 31 31 

CMOOSRA �<�}�Œ���o���•�Ç�}�v���l���š�•���Ç�f�•�f 1.000**  1.000**  1.000 1.000**  

Sig. (2-kuyruklu) .000 .000 . . 

N 31 31 31 31 

EMOOSRA �<�}�Œ���o���•�Ç�}�v���l���š�•���Ç�f�•�f 1.000**  1.000**  1.000**  1.000 

Sig. (2-kuyruklu) .000 .000 . . 

N 31 31 31 31 

**. Korelasyon 0.01 ���º�Ì���Ç�]�v���������v�o���u�o�f���f�Œ���~�î-�µ���o�µ�•�X 

 

 

 



Journal of Economics, Finance and Accounting �t JEFA (2020), Vol.7(2),p.173-186                                                                       Altin 

_____________________________________________________________________________________________________ 
 DOI: 10.17261/Pressacademia.2020.1212                                          186 

 
 

7. �^�K�E�h�� 

�����o�f�”�u���v�f�v���š���u���o�����u�����f�����}�l���l�Œ�]�š���Œ�o�]���l���Œ���Œ���À���Œ�u�����Ç�‚�v�š���u�o���Œ�]�����Œ���•�f�v�������Ç���Œ�����o���v��ARAS VE MOOSRA �Ç�‚�v�š���u�o���Œ�]�v�]�v��performans 
�•�}�v�µ���o���Œ�f�v�f�v�� �l���Œ�”�f�o���”�š�f�Œ�f�o�u���•�f���f�Œ�X�� �����o�f�”�u�������� ���R�f�Œ�o�f�l�o���v���f�Œ�u���� �‚�o���º�š�o���Œ�]�� �}�o���Œ���l�� ���Z�/�d�/���� �À���� ���E�d�K�W�z�� �Ç�‚�v�š���u�o���Œ�]�� �µ�Ç�P�µ�o���v�u�f�”�š�f�Œ�X��
�h�Ç�P�µ�o���u�������”���u���•�f�v�����v���º�����‚�v���u�o�]���•�}�v�µ�������o�����������]�o�u�]�”�š�]�Œ�X�����]�Œ�]�v���]�•�]�U�����Z�/�d�/�����À�������E�d�K�W�z�����R�f�Œ�o�f�l�o���v���f�Œ�u�����‚�o���º�š�o���Œ�]�Ç�o�����Ç���‰�f�o���v�����Z���^��
�Ç�‚�v�š���u�]�� �‰���Œ�(�}�Œ�u���v�•�� �•�f�Œ���o���u���•�f�v������ ���]�Œ���]�Œ�]�v���� ���}�l�� �Ç���l�f�v�� �•�}�v�µ���o���Œ�� �À���Œ�u���l�š�����]�Œ�X�� ���}�o���Ç�f�•�f�Ç�o���U�� ���Z���^�� �Ç�‚�v�š���u�]�� �l�µ�o�o���v�f�o���v bir 
�����o�f�”�u�����������R�f�Œ�o�f�l�o���v���f�Œ�u�����‚�o���º�š�o���Œ�]�����Œ���•�f�v�������•�����]�u���‰�Œ�}���o���u�]���Ç���”���v�u���Ì�X���7�l�]�v���]�•�]�U�����Z�/�d�/�����À�������E�d�K�W�z�����R�f�Œ�o�f�l�o���v���f�Œ�u�����‚�o���º�š�o���Œ�]�Ç�o�� 
�Ç���‰�f�o���v���D�K�K�^�Z�� �Ç�‚�v�š���u�]���‰���Œ�(�}�Œ�u���v�•���•�f�Œ���o���u���•�f�v���������]�Œ���]�Œ�]�v�������}�l���Ç���l�f�v���•�}�v�µ���o���Œ���À���Œ�u���l�š�����]�Œ�X�����}�o���Ç�f�•�f�Ç�o���U���D�K�K�^�Z�����Ç�‚�v�š���u�]��
�l�µ�o�o���v�f�o���v ���]�Œ�������o�f�”�u�����������R�f�Œ�o�f�l�o���v���f�Œ�u�����‚�o���º�š�o���Œ�]�����Œ���•�f�v�������•�����]�u���‰�Œ�}���o���u�]���Ç���”���v�u���Ì�X���m���º�v���º�•�º�����Z���^���À�����D�K�K�^�Z�����Ç�‚�v�š���u�o���Œ�]��
�‰���Œ�(�}�Œ�u���v�•�� �•�f�Œ���o���u���� �•�}�v�µ���o���Œ�f�� ���]�Œ���]�Œ�]�v���� ���}�l�� �Ç���l�f�v���f�Œ�X�����Œ���o���Œ�f�v������ �š���u�� �l�}�Œ���o���•�Ç�}�v���]�o�]�”�l�]�•�]�� �À���Œ���f�Œ�X�����µ�v���� �P�‚�Œ���U�����}�l�� �l�Œ�]�š���Œ�o�]�� �l���Œ���Œ��
�À���Œ�u�����‰�Œ�}���o���u�]�v�����‚�Ì�º�u�º���”���u���•�f�v�������]�l�]���Ç�‚�v�š���u�����v���Z���v�P�]�•�]�v�]�v���•�����]�o�������R�]���•�}�Œ�µ�v�µ���}�Œ�š�������v���l���o�l���Œ�X�����µ�o�µ�v���v���•�}�v�µ���o���Œ���]�•�š���š�]�•�š�]�l�•���o��
�}�o���Œ���l�����v�o���u�o�f���f�Œ�X  
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ABSTRACT  
Purpose�t Islamic banking is a new concept in Germany. Islamic banks in Germany aspire being the hub for Islamic finance in Europe and 
see their potential in the growing Muslim population. This paper aims to contribute to the limited �o�]�š���Œ���š�µ�Œ���� �(�Œ�}�u�� �š�Z���� �š���Œ�P���š�� �P�Œ�}�µ�‰�[�•��
perspective, to analyze their perceptions and to test whether the promised potential exists in reality. 
Methodology- An online survey with questions developed according to the characteristics of awareness, relative advantage, complexity, 
uncertainty and promotion was conducted to Muslims living in Germany.  
Findings- The results show that there is awareness but little knowledge �š�}�Á���Œ���•�� �/�•�o���u�]���� �����v�l�]�v�P�� ���v���� �]�š�•�[�� ���}�v�����‰�š�• due to insufficient 
communication. The main reason attracting to Islamic banking is religion. In this regard peer groups play an important role. Furthermore, 
the findings indicate future potential for Islamic banking Germany.  
Conclusion�t In general there is a positive perception towards Islamic banking. Islamic banks have a rich customer portfolio and have the 
potential to increase their market share in Germany by offering suitable products and providing easy access to these products. 
 
Keywords: Islamic banking, Islamic finance, Interest-free banking, Germany, German Muslims.  
JEL Codes: G21, G10, F30 
 

 

1. INTRODUCTION   

Islamic banking is a banking sector firstly emerged in the sixties in Egypt and has been spreading since then especially in the 
early seventies mainly in Muslim countries. Yet in Western countries it has also appeared in the recent years (Casper and 
Allali, 2017). In particular, in the wake of the financial crisis with a transition to sustainability and the fact that during the 
financial crisis Islamic banks performed better than traditional banks (Parashar, 2010), Islamic finance has attracted 
considerable attention as a substitute for conventional finance in the industry and among researchers (Farhoush and 
Schmidt, 2011; Hassan and Sirajo, 2017). Furthermore, with a growing rate of 8,3% in 2018 according the Islamic Financial 
Services Board Industry Stability Report (2018) the sector is showing future potential. 

Islamic banking primarily complies with the Sharia rules, which are the religious laws of the Islam. According these the 
principles and characteristics of Islamic banking are the prohibition of interest, the prohibition of speculation, the 
prohibition of involvement with goods and services which are in any point of their supply chain connected with anything 
forbidden by Islam (haram) and the optional existence of a Sharia board as a guide for the sharia-compliance (Ecke, 2012; 
Rahman, 2012; Samad, 2004). To apply these principles operations are based on the profit-loss sharing paradigm with the 
aim to promote social justice and wealth distribution (Hassan and Sirajo, 2017). The Shariah compliance of Islamic banks is 
ensured by advisory boards called Shariah boards.  
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Islamic finance has also emerged in Western countries with the rising Muslim population and also with the aim to attract 
capital from Gulf countries. The hub for Islamic finance in Europe is the United Kingdom, in the UK Islamic retail products 
are avail�����o�����•�]�v�������š�Z�����õ�ì�[�•���~���]�v�o���Ç�����š�����o�X�U���î�ì�ì�ó�•�X�����}�v�š�Œ���Œ�Ç���]�v���'���Œ�u���v�Ç���/�•�o���u�]�����Œ���š���]�o�������v�l�]�v�P���]�•�������‹�µ�]�š�����v���Á��concept since the 

launch of the first major Islamic Bank was in 2015. Although Islamic Banking is new in Germany, Islamic Finance products 
were available since 2004 in the Investment Banking. In 2004 a Sukuk, an Islamic Bond, was issued by the federal state 
Sachsen-Anhalt, and several other banks started offering Islamic investment products for corporate clients (Colditz, 2009). 
Even though Islamic banking is new in Germany, Germany had ever since a great potential for the Islamic banking sector 
because of the important Muslim population mainly with Turkish origin and because of the economic relevance of the 
country in Europe and in the world (Farhoush and Schmidt, 2011). Faroush and Schmidt (2011) supported this assumption 
with the results of their survey showing high demand in Islamic banking products among Muslims in Germany even before 
Islamic retail products where available in Germany.  

Today two Islamic �����v�l�•�����Œ�����}�‰���Œ���š�]�v�P���]�v���'���Œ�u���v�Ç�X���d�Z�����(�]�Œ�•�š���}�v�����]�•���^�<�d�������v�l�_���Á�]�š�Z���(�}�µ�Œ�����Œ���v���Z���•���]�v���'���Œ�u���v�Ç�U���]�š���]�•���š�Z�����(�]�Œ�•�š��
fully-�(�o�����P�������/�•�o���u�]���������v�l���]�v���š�Z�������µ�Œ�}�Ì�}�v�����}�‰���v���������•�������•�µ���•�]���]���Œ�Ç���}�(���š�Z�����d�µ�Œ�l�]�•�Z���<�µ�À���Ç�š���d�º�Œ�l�������v�l���]�v���î�ì�í�ñ�X���d�Z�����<�µ�À���Ç�š���d�º�Œ�l��
Bank belongs to the Kuwait �&�]�v���v�������,�}�µ�•�����'�Œ�}�µ�‰�X���d�Z�����•�����}�v���������v�l���]�•���^�]�v�•�Z���_�U���������]�P�]�š���o�������v�l�]�v�P���•���Œ�À�]�����U���]�v�š�Œ�}���µ���������]�v���î�ì�í�ó��
�š�Z�Œ�}�µ�P�Z�� ���v�}�š�Z���Œ�� �d�µ�Œ�l�]�•�Z�� �/�•�o���u�]���� �����v�l�� ���o�����Œ���l���� �d�º�Œ�l�U�� �Á�Z�]���Z�� �]�•�� �‰���Œ�š�� �}�(�� �š�Z���� �����Z�Œ���]�v�]�� ���o�����Œ���l���� �����v�l�]�v�P�� �'�Œ�}�µ�‰�X�� �� ���}�š�Z�� �����v�l�•��
aspire being the hub for Islamic finance in continental Europe. Interestingly both banks entered the German market 
through their Turkish brands which supports the statements that they see their potential apart from the growing Muslim 
population mainly in the Turkish community (Wahl-Immel, 2018; Al Baraka, 2018). This could be an important success 
factor as Gleisner et al. (2009) showed that Turkish immigrants in Germany prefer their home nation banks. But on the 
other side some researchers emphasize their concerns, they argue that religious convictions do not directly translate into 
the usage of Islamic banking as it can be seen in certain Muslim majority countries and that Turkish immigrants probably 
have doubts about Islamic investment opportunities because of the Turkish Holdings scandals in the m�]���� �õ�ì�[�•�U�� �Á�Z���Œ����
Turkish immigrants lost their money due to fraud in Islam-compliant investments. Contrariwise it can be argued that these 
scandals are a proof for the existing demand (Colditz, 2009; Sobol, 2015). 

This paper aims to contribute to the literat�µ�Œ���� �(�Œ�}�u�� �š�Z���� �š���Œ�P���š�� �P�Œ�}�µ�‰�[�•�� �‰���Œ�•�‰�����š�]�À���X�� �'���v���Œ���o�o�Ç�U��the research on Islamic 
banking in Germany is limited and the available studies concentrate on the regulatory framework or is out of date. Our aim 
is to analyze the perceptions of Muslims living in Germany towards Islamic banking to find out whether the promised 
potential exists in reality and to test the arguments described above. We therefore carried out a survey with specific 
questions that were developed according to the characteristics of awareness, relative advantage, complexity, uncertainty 
and promotion towards Islamic banking and its products. The broadness of the survey gave us the opportunity to measure 
not only general knowledge but also the perception of German Muslims towards Islamic banking in addition to the existing 
literature.     

The paper is structured as follows. Section two gives an overview of the previous studies on Islamic banking in Germany, 
section three explains the data and methodology used in this study, section four presents the results of the study, finally in 
the last section conclusion is provided. 

2. LITERATURE REVIEW  

Since 1960 the German immigrant population has grown steadily due to high labor migration. According to the PEW report 
(2017), the proportion of Muslims in Germany has increased in the recent years with most of the new immigrants being 
Muslim. The refugee crisis, which peaked in 2015, plays an important role in this context. It is estimated that Muslims in 
Germany will make up one-fifth of the total population in 2050 if immigration movements continue with the same intensity. 
It should also be mentioned that Islam is still one of the fastest growing religions in the world as the birth rates of the 
Islamic population are well above the average of the entire population. Due to the trend of rising proportion of Muslims in 
�š�Z���� �š�}�š���o�� �‰�}�‰�µ�o���š�]�}�v�� �š�Z���� �‰�}�š���v�š�]���o�� �����u���v���� �(�}�Œ�� �^�/�•�o���u�]���_�� �‰�Œ�}���µ���š�•�� �]�v�� �'���Œ�u���v�Ç�� �Á�]�o�o�� �������}�Œ���]�v�P�o�Ç�� �]�v���Œ�����•���� �]�v�� �š�Z���� ���}�u�]�v�P��
generations (Schuster, 2013).  

The high number of living Muslims in Germany made many studies on Muslims necessary, and Islamic banking became one 
of the areas of study. Delays due to uncertainties about the concept of Islamic banking resulting from German legal rules 
that do not allow the inclusion of Islamic law as a legal system (Junius, 2007) have also influenced empirical studies in the 
field of Islamic banking. In this respect, the literature is still quite new. Especially with the opening of the Turkish KT Bank in 
2015 in Germany, the literature on Islamic finance has been expanded and numerous studies have been conducted to 
examine Islamic financial products and the Islamic banking system. This section summarizes these studies. 



Journal of Economics, Finance and Accounting �t JEFA (2020), Vol7(2),p.187-197                                                      Catak, Arslan                                                                       

 

_____________________________________________________________________________________________________ 
 DOI: 10.17261/Pressacademia.2020.1213                                          189 

 

Farhoush and Schmidt (2011) tried to find out whether there is a demand for Islamic financial products on the German 
market, which products are mostly demanded and who the target group for these products is. To this end, they conducted 
an online survey of 373 respondents and found that the Muslim community living in Germany is an attractive target group 
for Islamic financial institutions. One important finding is that Muslims in Germany compliance with the Sharia law is more 
relevant, especially for people with a higher degree of religiousness. Another finding is that different cultures and beliefs 
should be taken into account and correspondingly different Islamic products should be offered to the Muslim communities 
living in Germany matching their needs. A further important topic is the improvement of general financial education. 
According to the survey results, interest in normal financial products and Islamic financial products increases with 
increasing financial knowledge. Finally, as in many other studies, the importance of developing marketing activities is 
emphasized.  

In another study, Usai (2016) examined whether Islamic banks could be an alternative to conventional banks. The study 
defines Islamic banking as ethical banking and underlines the advantages such as strengthening the economy and 
preventing the emergence of a new banking crisis. As in many studies, it is stated that Islamic banks should be sufficiently 
marketed to rise the knowledge as with more knowledge the preference towards the products rises. The study points out 
that Islamic banking offers more market potential due to the refugee crisis than under normal conditions. So, information 
on Islamic financial products should be improved and a training course on the basics of Islamic banking should be offered. 
On the other hand, it is argued that many people did not want Islam to be part of German culture, which would make the 
development of Islamic banking in Germany more difficult. In a similar study, Alharbi (2016) states that the education 
system in the Western countries could raise awareness of the Islamic financial industry. He argues that the Islamic financial 
industry must address the problems of Islamophobia and solve the legitimacy issue of Islamic contracts. He concluded that 
the German government does not officially support Islamic banking and stated that the Islamic financial sector in Germany 
is currently developing and has a long way to go. One of the studies that said that further marketing efforts should be 
carried out for the development of Islamic banking in Germany was conducted by Beloucif, Boukhobza and Baumruck-
Lawrenz (2017). They investigate perceptions, opinions and concerns regarding Islamic banking in Germany. From personal 
interviews with Muslim and non-Muslim clients in Germany, they conclude that different marketing strategies need to be 
designed and implemented in the German market.  

Casper and Allali (2017) focused on KT Bank in their study, discussed the current status of this bank and examined some of 
its products. Furthermore, they analyzed the corporate governance structure of KT Bank and approached it in the context of 
corporate social responsibility through interviews and questionnaires. They listed the main difficulties regarding the 
opening process of the bank, the existence of the Sharia Supervisory Board and its privileges over the Board of Directors, as 
well as the double taxation problem resulting from the use of Islamic financial instruments based on profit sharing.  

Expectations regarding the further development of Islamic banking and finance in Germany are relatively high. Di Mauro, 
Caristi, Couderc, Maria, Ho, Grewal, Masciantonio, Ongena and Zaher (2013) underline three reasons for this. Firstly, 
Germany is one of the largest economies in Europe and has one of the largest Muslim populations. Secondly, German 
exporters can use Islamic finance instrument as alternative finance sources and thus further improve their financing profile. 
Thirdly, Islamic trade finance products help Germany to strengthen its trade relations with its active trading partners such 
as Turkey, which has an emerging Islamic financial sector. 

Schuster (2013) emphasizes that the offer of Islamic banking in Germany creates an advantage for all participants. For 
Muslims in Germany, this offers the opportunity to use financial services that are appropriate to their religion. German 
banks also have the opportunity to gain new market shares, especially in retail banking, and to strengthen business 
relationships with Muslim customers through Sharia-compliant products. Furthermore, by concentrating on investment 
activity and lending, the needs of society and the real economy can be met better. Finally, the liability and financial burden 
on governments will be reduced with increasing stability in the financial markets. 

3. DATA AND METHODOLOGY  

An online survey was used to measure the knowledge and attitudes of Muslims living in Germany towards Islamic banking. 
The questions were prepared in German language. A pilot test with eleven participants was initially conducted to check the 
clarity of the questions.  

The survey consists of six groups of questions on the attributes of awareness, relative advantages, complexity, uncertainty, 
perception and promotion. The questions in the first group were designed to measure the participants' knowledge of 
Islamic banking products and services. The questions in the second group include questions comparing Islamic banking with 
conventional banking. Here we aim to find out the reasons for choosing Islamic banking and the advantages towards 
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conventional banking. In the third group it is examined whether concept of banking, its services and product are complex 
and whether the participants have difficulties in understanding the processes. In the fourth part the uncertainty in 
connection with Islamic banking is measured, in other words we examined, whether there are any doubts about Islamic 
banking. In the fifth part we tried to understand the perception towards Islamic Banking in Germany. Here the questions 
measure the opinions about current situation and future perspective and the disadvantages of Islamic banking in Germany. 
In the sixth part we concentrate on Islamic banks' promotional activities and tried to understand the impact of the 
promotional efforts and their influence. In total the survey consisted of 40 questions. While the questionnaire includes 
single-choice questions and multiple-choice questions, the main question type is the Likert scale question. The Likert scale 
used is ranged like following; definitely agree, agree, undecided, disagree and strongly disagree.  

Table 1: Summary of Gender and Age Statistics of Participants 

Female Male 
Frequency Share Frequency Share 

41 57% 31 43% 

Age  

18 - 25 26 - 35 36 - 45 46 - 55 56 - 65 

40% 29% 13% 17% 1% 

Average: 31.6, Median: 28, Min.-Max.: 18- 60 

A total of 72 Muslims living in Germany took part in the survey. The survey was distributed among German Muslims 
randomly in 2019. The age of the respondents varies between 18 and 65 years. 40% of the participants are between 18 and 
25 years old and make up the largest share. On the other hand, 29% of the participants are between 26 and 35 years old 
and only 1% are over 55 years of age. If we categorize according to gender, the proportion of women among the 
participants, at around 57%, is higher than the share of male participants. Originally the survey was shared with 
approximately 200 Muslims living in German. In total, 120 results are gathered, of which only 72 were assessable. 
Nevertheless, the sample size gave us meaningful results in the qualitative analysis which are consistent and 
complementary in regard to the literature.  

4. FINDINGS AND DISCUSSIONS  

In the following, the consumer perception of Islamic banking and its products is analyzed within in the scope of the results 
of our survey, which is used as the methodological measurement tool.   

The first group of questions aims to find out the respondents' knowledge of Islamic banking products and services. 39 
people among the participants, which made up 54 percent, stated that they had information about Islamic banking, the 
other 33 participants are not familiar with the Islamic banking construct. Although more than half of the participants had 
already heard of Islamic banking, 61 % of the participants are not aware of the existence of Islamic banks in Germany. 
Furthermore, only 6 of the respondents are customers of Islamic banks in Germany, 5 of them are customers of KT Bank 
and one participant is a customer of Inaia GmbH, a non-bank Islamic finance institution.  
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Figure 1: Knowledge of Islamic Banking 

 
Considering the answers to the question regarding the specific knowledge of the products and services of Islamic banking, it 
can be concluded that Muslims living in Germany are not familiar with most Islamic banking services and products. Almost 
half of the participants (45%) know that they can open a bank account at an Islamic bank, but still 54% of the participants 
even do not know that they can open a bank account at an Islamic bank. Further, they do not know that these banks offer 
different opportunities such as investment products, financial products, money market instruments and insurance products 
like traditional banks. For example, almost all participants (96%) do not know that trade finance instruments are available in 
Islamic banks. The same applies to money market instruments and insurance products. Only 6% of the respondents know 
that money market instruments are among the interest-free banking products and only 8% know Islamic insurance 
products. The lack of marketing strategies for the introduction of Islamic banking becomes clear with these results. 

Another question evaluates the participants' knowledge of the characteristics of Islamic banking. It can be seen that most 
participants do not believe that Islamic banking services and products are intended only for Muslims, but that these banks 
serve both Muslims and non-Muslims. The proportion of respondents who say that they are aware that Islamic banking 
products are based on the principles of Sharia law is about 55%.  Just 19% does not know that Islamic banks operate 
according the Sharia law. A big majority with 77 % of the respondents knows that interest is prohibited in Islamic banking. 
Again, a majority of 58% knows that Islamic banking is based on the profit-loss sharing principle. Looking at prohibition of 
uncertainty and involvement in business which are prohibited by the Sharia (haram) the knowledge of the participants is 
52% and 65%. 
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Figure 2: Knowledge of the Products and Services of Islamic Banking 

 

The answers of part one show that there is a relative majority in awareness towards Islamic banking and the existence in 
Germany. But specially the use of Islamic banking, and product knowledge is very low. Nevertheless, there is still a majority 
in awareness towards the principles and concept of Islamic banking. The result can be interpreted as lack of promotion, 
which can also be seen in the following parts.  

The second part of the questionnaire contains questions on the relative advantages of Islamic banking. Firstly, the 
participants where asked which factors would encourage them to use Islamic banking services, they could choice multiple 
answers. About 85 percent of the respondents have chosen religion. Another outstanding reason for the participants to 
prefer Islamic banking is reliability. Approximately 68 percent of respondents said they considered Islamic banking services 
and products reliable. In the second question of this part the participants answered assessed statements the advantages of 
Islamic Banking. The service in the native language, which is claimed in others studies as an important reason for choosing 
Islamic banks, was not seen by our respondents as a reason for preferring Islamic banking. With an important majority 57 
percent of the respondents said that the service offered in other languages like Turkish and Arabic was not important to 
them. Only 26 percent considered language as an important factor in their choice. The majority with 57% of the 
respondents agrees with the statement that Islamic loans will reduce the burden of predetermined interest rates imposed 
by the traditional banking system. Interestingly seeing interest rates as a burden, the participants are relatively undecided 
regarding the main Islamic PLS principle. The percentage of people who say that returns based on the principles of profit 
sharing are definitely more financially attractive to them is about 38 %. But the number of people who are undecided about 
the same question is also 38 %. This high uncertainty shows the confusion about the Islamic banking principles but also the 
negative attitude towards interest rates. In line with the first part a high percentage of the respondents (71%) agree with 
the statement that Islamic banking products are in line with their belief.  
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Figure 3: Relative Advantages of Islamic Banks 

 
Among the participants of the questionnaire there are different opinions about the performance of Islamic banks in times 
of financial crisis, despite the studies in the literature showing that Islamic banks performed better during the last financial 
crisis in 2008.  About 43 percent of the participants were not sure whether Islamic banking had fewer difficulties than 
traditional banks during the financial crisis. However, 38 percent of the participants believe that Islamic banks can perform 
better in times of financial crisis and support the literature with this thought. 

In total, we can see in this part that religion is the biggest motivation for the use of Islamic banking. We can also see that 
there is some discontent about conventional banking. But the lack of knowledge of Islamic banking products and principles 
hinders a deeper assessment of the relative advantages. 

In the third part of the survey we try to measure whether the concept, services and products of Islamic banking are difficult 
to understand and to show whether the concepts of Islamic banking are too complicated. The respondents rate six 
statements about complexity with the Likert-Scale. In general, the answers show the lack of knowledge about Islamic 
Banking and in line with that the respondents are in the majority of the cases undecided about the statements. So, the 
respondents are largely undecided about the complexity of Islamic banking products, procedures and principles. But they 
also do not think that the Islamic banking products are complex. In detail, the corporate governance structure of Islamic 
banks is unknown to majority of the respondents. About 72 percent of the respondents said that they either had no 
knowledge of the corporate governance structure of Islamic banking or very little. Further, they are not sure whether it is 
difficult to open an account at an Islamic bank, despite having an idea about whether the application procedure for loans at 
Islamic banks is difficult. The question about the repayment process of an Islamic loan shows us also that the respondents 
have no idea about this process. Only 7 participants believe that Islamic loans involve a complicated repayment process, 28 
respondents believe that Islamic loans do not involve a complicated repayment process and 37 respondents are undecided. 

Table 2: Summary Complexity 

Statements on �/�•�o���u�]���������v�l�•�[���o���À���o���}�(��
complexity 

Disagree Slightly 
disagree 

Neither 
agree nor 
disagree 

Slightly 
Agree 

Agree 

The procedure for opening an account at 
an Islamic bank is difficult. 

20 16 29 4 3 

The application for a loan from an Islamic 
bank is a complex process. 

15 16 36 10 1 

The repayment process for Islamic loans is 
complicated. 

16 12 37 6 1 

Islamic bank terms are difficult to 
understand. 

11 16 27 14 4 
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The concept of profit and loss sharing is 
difficult to understand. 

16 14 28 13 1 

The corporate governance structure of 
Islamic banks is not clear to me. 

14 6 18 17 17 

The questions in the fourth section are about uncertainty. We asked whether the difference between Islamic banks and 
traditional banks is understandable. While 50 percent of respondents said that the difference between Islamic and 
traditional banks is clear, the rate of those who do not understand the difference between Islamic banks and traditional 
banks is still almost 24 percent. On the other hand, when assessing the answers of the participants whether Islamic banks 
adhere to Islamic principles, there the majority has no doubt about the fact that Islamic banks are governed by Islamic 
principles. About 47 percent of the respondents believe that Islamic banks adhere to Islamic principles, just a minority of 18 
percent of the respondents suspicious of Islamic banking whereas a majority with 47% has no doubt about Islamic banking 
despite being a new and unique structure. For Islamic banks, the percentage of respondents who see the lack of a legal 
basis and regulations in Germany as a disadvantage is around 28%. The percentage of those who do not see this situation as 
a disadvantage is around 35%. Despite the fact that the questions in this part where in form of negative clauses for the 
disadvantage of Islamic banking the majority of the respondents has no doubts about Islamic Banking and its concepts. 
There seems to be trust in Islamic banking.  

In the fifth part of the survey we try to measure the perception of the participants towards Islamic Banking in Germany. A 
majority of 46% of respondents think that there is great potential for Islamic banking products in Germany. On the other 
hand, 25% of the participants do not see a future for Islamic banking in Germany. The number of people who believe that 
Islamic banks in Germany can compete with traditional banks is almost equal to the number of people who do not believe 
this and to the respondents which are undecided. In next question whether Islamic banking products in Germany are similar 
to those of traditional banks with the difference Islamic banks label the products differently there is also no significant 
answer. This shows again the lack of knowledge of product. In the literature this topic is a widely discussed topic, many 
researchers believe that Islamic banking products are just named differently than conventional products but are of the 
same nature in their core (Asutay, 2012; El-Gamal, 2007).  

The respondents are also confused about the advantages of Islamic banking in Germany towards conventional banking. 
Most of the participants (43%) could not decide whether Islamic banking in Germany is more advantageous than 
conventional banking. While 33% of the participants think that Islamic banking in Germany is more advantageous, the rate 
of those who think the opposite is 23%. The majority with 48% of the participants believe that misunderstandings and 
misconceptions towards Islam have a negative impact on Islamic banking in Germany. Only 17% of those surveyed believe 
that misunderstandings about Islam have no negative impact on Islamic banking. This aspect shows also the problem which 
can arise with the religious aspect of the banking especially in Western countries. This is in line with the Islamophobia 
discussion and the belief that many people do not want Islam to be part of German culture. Concluding, on the one hand 
the participants believe that there is potential for Islamic banking in Germany, on the other hand the participants are aware 
of the possible social problems. 
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Figure 4: Perceptions Islamic Banking in Germany  

 

The sixth part of the survey consists of questions regarding the communication channels of Islamic banking and the quality 
of the information received. We asked participants where they often obtain information about Islamic banking. They could 
tick more than one answer and state their own option. Half of the respondents indicated that they receive information 
about Islamic banking from their family, friends and colleagues. While 44% of respondents said that they received 
information about Islamic banking from the Internet, 39% said that they received information during their mosque visits. 
But about 24% of the respondents indicated that they had received information about Islamic banking from television 
advertisements, while only 10 % indicated that they had found information about Islamic banking in newspapers. 
Interestingly, the rate of those who say I get information in social media is very low. The answers show that peer groups 
play an important role and that the professional advertisements in the wider media are either very low or do not reach the 
target group. 

Figure 5: Communication channels 
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If we look at the questions about the quality of the information received, the share of respondents who say that they do 
not receive understandable information about Islamic banking is 47%. Just 25% of the respondents believe that they do not 
receive clear information.  26 % of the participants believe that the access to information about Islamic banking is easy. The 
rate of people who think the opposite is 43%. Another important issue regarding communication channels is the rate of 
those who say that Islamic banks have sufficiently marketed their products to the public. Only 8 percent think that the 
marketing activities are sufficient. A big portion with 72% of the participants think that Islamic banks do not adequately 
market their products to the public. In total a lack of communication can be observed. 

�/�v�� �š�}�š���o�U�� �]�š�� �����v�� ������ �•�����v�� �š�Z���š�� �š�Z���Œ���� �]�•�� �•�}�u���Z�}�Á�� ���v�� ���Á���Œ���v���•�•�� �š�}�Á���Œ���•�� �/�•�o���u�]���� �����v�l�]�v�P�� ���v���� �]�š�•�[ concepts, nevertheless this 
���Á���Œ���v���•�•���]�•���À���Œ�Ç���•�µ�‰���Œ�(�]���]���o�X���/�š���•�����u�•���o�]�l���� �š�Z�����/�•�o���u�]���� �����v�l�•�[�� �‰�Œ�}�u�}�š�]�}�v�������š�]�À�]�š�]���•�����Œ���� �v�}�š���•�µ�(�(�]���]���v�š�����v�}�µ�P�Z�X���^�š�]�o�o���]�š�������v��be 
argued that there is future potential for Islamic banking Germany due to the results showing religious demand and high 
trust in Islamic banking. The results of the survey summed up in Table 3. 

Table 3: Summary of the Survey Results 

Awareness of Islamic Banking Products and Services  - �D���i�}�Œ�]�š�Ç���]�•�����Á���Œ�����}�(���/�•�o���u�]���������v�l�]�v�P�����v�����]�š�•�[���‰rinciples. 
- Knowledge of products and the usage is very limited. 

Relative Advantage  - Main reason attracting to Islamic Banking is religion and 
reliability. 

- Dissatisfactions with interest in conventional banking.  
Complexity - Lack of knowledge leads to no significant results in this part.    

Uncertainty - Majority has trust in Islamic banks.  

Perceptions towards Islamic Banking in Germany - Majority thinks that the Islamic banking has a potential in 
Germany.  

- Majority is aware of possible social problems in Germany.  

Promotion  - Peer groups play an important role.  
- The perceived information is not satisfying/inefficient.  

5. CONCLUSION 

The recent financial and banking crises have forced the world to review existing banking systems. Islamic banking, a new 
banking model combines religion and finance and therefore plays an important role at this point. These banks give positive 
signals to the economy because of their ethical banking concept and their positive prospect in regard of the emerging 
Muslim economies and the growing Muslim population worldwide. The success of these banks has already been proven in 
Great Britain, the MENA region and South East Asia and the sector is becoming increasingly important across the globe.  

Although the Islamic banking system in Germany emerged late compared to other European countries, Muslims in Germany 
take the possibility of financial transactions under Islamic law seriously. KT Bank, the first Islamic bank in Germany, is a 
successful example in this regard. It works on the basis of the Sharia principles of Islam and while it also acts in compliance 
with the German codes and regulations.  

In the above discussion we gave an overview of the evolution of Islamic banking in Germany. In addition, we analyzed the 
concept of Islamic banking and measured the perception of Muslims as our aim was to contribute to the literature with an 
up-to-date perspective of the main target group. In respect of our introducing question whether the promised potential of 
Islamic banking really exists we can say that our analysis underlines the claims of the Islamic banks in Germany and mostly 
the arguments of the previous literature. We can see that the growing Muslim population is a future potential as religion is 
proven as the main reason of choosing Islamic banking in our survey. This is in line with the results of Faroush and Schmidt 
(2012). Faroush and Schmidt (2012) further argue that financial knowledge is low among German Muslims, which is also 
seen in our results. This could be partly due to the insufficient communication shown in our results in compliance with 
Beloucif et. al. (2017). On the other side our analysis shows a general positive perception towards Islamic banking 
contradictory to the arguments of Colditz (2009) and Sobol (2015) which claim that there could be trust problems towards 
Islamic banking in Germany.  

In conclusion Islamic banks that offer goods and services which comply with Sharia laws and have a rich customer portfolio 
from different nations and cultures have the potential to increase their market share in Germany by offering suitable 
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products and providing easy access to these products. Concerning this matter, it is also important to introduce Islamic 
banking products and services more effectively to the Muslim community in Germany through suitable marketing activities. 
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