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Can Google Search Data Improve the Unemployment
Rate Forecasting Model? An Empirical Analysis for

Turkey

Google Arama Verileri issizlik Orani Tahmin Modelini iyilestirebilir mi?

Tiirkiye icin Ampirik Bir Analiz

Giilsah SENTURK'
ABSTRACT

Today, data accumulated during internet use have become an important
source of information for people’s behaviour, issues, and needs, and due
to real-time data acquisition, Google search data have become a focal
point for researchers. As a result, it has been become more common
to use GT data, which have been included in forecasting models for
many economic indicators, including unemployment rate forecasting.
Therefore, this study aims to determine whether including Google
search data in forecasting models can improve the model’s performance
in forecasting the unemployment rate in Turkey. In this context, out-of-
sample forecasting was performed in this study using seasonally adjusted
monthly unemployment rates for the period between January 2005 and
August 2020 and monthly GT data about the topic of unemployment
insurance. In addition, the forecasting performance of ARIMA and
ARIMAX methods were compared.

Keywords: Google trends, Unemployment rate, Time-series model,
Forecasting, ARIMA
Jel Code: C53, E24, E37

oz

internet kullanimi esnasinda depolanan verilerin insan davranislari,
sorunlarl ve ihtiyaclari icin 6nemli bir bilgi kaynadi haline geldigi
gliniimiizde, Google arama verileri gercek zamanl olarak elde edilmesi
nedeniyle arastirmacilarin odagr haline gelmektedir. Pek ¢cok ekonomik
gosterge icin tahmin modellerine dahil edilmeye baslanan Google
Trends verilerinin issizlik orani tahmininde de kullanilmasi giderek
yayginlasmaktadir. Bu calisma, Turkiye'de issizlik oraninin tahmin
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Can Google Search Data Improve the Unemployment Rate Forecasting Model? An Empirical Analysis for Turkey

edilmesinde Google arama verilerinin 6ngérii modeline dahil edilmesinin modelin 6ngorii yetenegini iyilestirip
iyilestirmedigini arastirmaktadir. Ocak 2005'ten Agustos 2020'ye kadar olan dénem icin mevsimsellikten arindiriimis
ayhk issizlik oranlar ile issizlik sigortasi konusuna dair aylik Google Trends verileri ele alinarak 6ngérii modeli
olusturulmaktadir. ARIMA ve ARIMAX yontemleri araciligiyla yapilan tahminlerin 6ngérii performansi kiyaslanmaktadir.

Anahtar Kelimeler: Google trendler, issizlik orani, Zaman serisi modelleri, Gelecek tahmini
Jel Code: C53, E24, E37

1. Introduction

Traditional means of obtaining information can be slow compared to the fast changes in
the economy. On the other hand, the internet is a source of information, also called “big
data”, that can be accessed in real-time. Even though the use of big data analyses is not yet
widespread in the field of economics, various platforms that present big data by filtering it in
specific ways constitute a remarkable resource for economists. The most common example
is the Google Trend (GT) Data constituted by the Google search volume data. GT Data exist
for different keywords and topics in many different categories and present scaled search
volumes after normalizing them, provided that there is a sufficient number of searches.

As the data can be obtained instantaneously for studies in numerous fields, Google
search volumes provide a significant advantage. In addition, GT Data constitute real-time
data and can be informative for various economic indicators. Despite the lack of equal
opportunities in terms of internet access, today, about 51% of the global population and 74%
of the population in Turkey have access to the internet, according to World Bank data (2019).
These rates show that internet data concern a significant portion of society and contain
meaningful information regarding economic and social indicators, compared to extensive
surveys conducted to obtain information about these indicators.

Today, online platforms are commonly used for job searches and job advertisements,
while other means are less frequently preferred due to increased opportunities to find jobs in
suitable positions and reach people employed online. Google, one of the search engines that
people use to access all kinds of information they need at any time of the day, is a platform
where people search for these job advertisements and obtain information about
unemployment benefits. It is believed that using GT Data instead of unemployment rates
calculated based on workforce surveys can make it possible to avoid the prejudicial results
of survey management. Another advantage of using GT Data over workforce surveys in
calculating unemployment rates is the opportunity for instant access (Baker & Fradkin,
2013).
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It is becoming more common in the literature to use Google data to forecast economic
indicators and analyse specific trends. In particular, the literature on forecasting
unemployment rates has expanded with the increase in studies for many countries in recent
years. Unemployment rate forecasting has been done for many developing and developed
countries, including Turkey, using GT Data by employing various methods. However, there
is a lack of consensus regarding data organization and specification for GT Data. Therefore,
certain matters need to be considered when using GT Data. Google provides detailed
information regarding calculation methods and scopes of these data. As there are no studies
in the literature conducted using data relating to the categorization of seasonally adjusted
monthly unemployment rates and GTD as “topics” for Turkey, this study aims to fill the said
gap in the literature in this regard and to shed light on future studies by explaining necessary
information on how GT Data are to be effectively used.

This study makes use of GT Data in order to improve the standard unemployment
forecasting models. The ARIMA comparative model was employed for forecasting by using
seasonally adjusted unemployment rates related to Turkey. In addition to the unemployment
rates, the forecasting made by the ARIMAX model was compared against the forecasting
model of comparison. This way, the study aims to investigate if Google search volumes
improve the performance of the unemployment rates forecasting model. In the second
section of the article, GT Data, which are considered big data, are analysed, and the
significant points to consider when using these data are summarised. The third section
summarizes the studies conducted with the GT Data. Afterward, information is given
regarding the methodology and the scope of the study. In the fifth section, empirical findings
are presented. Finally, in the sixth section, the conclusions reached with this study are
discussed.

2. Google Trends Data

Google Trends can be explained as a database that provides data obtained from
individuals’ internet behaviour via the Google search engine after applying certain
normalizations. As individuals’ internet behaviour becomes more and more important, big
data becomes a source of new and extensive information for researchers as it undergoes a
different form of categorization and can be used as open access for different geographical
locations.

Google Trends provides information regarding the changes in search volumes over time
by categorizing “topic” and “search terms” and by enabling geographical filtering for
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particular keywords' by Google. These data can be obtained for a particular geographical
area based on users’ IP addresses on global, national, and local levels for the desired period
(starting from 2004) and scaled in a form normalized for that particular period (Google,
2017).

Data presented via GT are based on two different samples: real-time and non-real-time.
While the non-real-time GT Data are from the last seven days, real-time GT Data exist up to
the last 36 hours from 2004 onwards and can be obtained for any desired period. However,
the period requested for non-real-time GT Data determines the frequency? of the data
obtained. Therefore, the possibility for different frequencies for these data increases the
chances of using them for many different analyses (Google, 2017).

The most significant point relating to GT Data is not combining data for different periods
to create a single time series. It has been observed that in some studies in the literature, data
obtained for different periods are combined to collect data for desired frequencies (e.g., daily
or weekly) as a single time series to be included in analyses. We wish to emphasize that
analyses made from a time series created by combining these data of different segments will
not yield healthy conclusions. The fundamental reason behind this emphasis is that the GT
Data are presented according to time and location after normalization.

GT Data are normalized by dividing the search volume from each selected geographical
location at each time point, based on the frequency of the data sample for the keywords, by
the total search volume in all periods selected in this geographical location and scaling the
result between 0 and 100. Accordingly, GT Data is calculated for each related geographical
location and period as;

Search volume in period t

100 (1)

Total search volume for all time

This kind of normalization is to neutralize the disadvantage of obtaining misleading
information based on the population of the geographical areas. However, this normalization
means that the same total search volume for different periods will differ. Therefore, the time
series that combines different periods to achieve the desired frequency contain misleading
information. The GT Data used in the analyses in this study are the monthly frequency data
related to the period between January 2005 and September 2020 in Turkey.

! Keywords with sufficient levels of search volumes are emphasized. If the words to be investigated do not have
sufficient levels of search volumes, they are not included in GT Data.

2 The data are supplied at various frequencies according to time intervals; the frequency for the last 1-4 hours is 1
minute, for the last 24 hours is 2 minutes, for the last 7 days is 1 hour, for the last 30-90 days is daily, for the last 1-5
years is weekly, and for more than 5 years is monthly.
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One of the significant features of GT Data is the differentiation of search terms and
topics. Search terms only show the results related to the particular search term. However, if
internet users misspell a certain word or use different expressions with the same meaning,
these are not included in the search terms. This way, when a word or a phrase is selected in
the “topic” categories instead of “search terms” when using GT Data, other words that also
give the word and the same search results will be included in the data. Thus, it is believed
that using GT Data will produce more extensive information. Considering these points, the
phrase “unemployment insurance” is selected as a fopic, aiming to obtain more extensive
information from the data.

3. Literature Review

GT Data is used in studies in a lot of different fields, from flu outbreaks in the field of
medicine (Ginsberg, Mohebbi, Patel, Brammer, Smolinski & Brilliant, 2008), exchange rate
movements in economics and finance (Goddard, Kita, & Wang, 2015; Smith, 2012), stock
markets (Da, Engelberg & Gao, 2011; Aouadi, Arouri & Teulon, 2013; Mondria, Wu &
Zhang, 2010; Hamid & Heiden, 2015; Bui & Nguyen, 2019; Huang, Rojas & Convery,
2020), housing prices (Beracha & Wintoki, 2013), private consumption spending
(Kholodilin, Podstawski & Siliverstovs, 2010), tourist movements (Bangwayo-Skeete &
Skeete, 2015), prices of gold and oil (Han, Lv, & Yin, 2017; Jain & Biswal, 2019), and
uncertainty (Donadelli & Gerotto, 2019; Castelnuovo & Tran, 2017), to consumer confidence
(Niesert, Oorschot, Veldhuisen, Brons & Lange, 2019). With the forecasting area of
macroeconomic indicators expanding with GT Data, several studies on unemployment
forecasting are of significance in the literature of analysis that uses Google data as the
flagbearer.

Baker and Fradkin (2013) found a strong correlation with the non-linear OLS method for
the period 2006-2011 using GT Data, comparing the criteria of job search activity for the
term “job” in Texas. Choi and Varian (2009) stated that the autoregressive model, which
incorporates the categories “jobs” and “welfare and unemployment” in the USA, and
unemployment benefit estimations, particularly turning point estimations, are more effective.
D’Amuri and Marcucci (2009), on the other hand, determined that the Google Index they
constructed provides a more accurate estimate of unemployment in the USA than the use of
unemployment assistance request data. Fondeur and F. Karamé (2013) presented findings
indicating that GT Data had better performance in forecasting youth unemployment in
France than for other age groups. Barreira, Godinho, and Melo (2013) came to weaker
conclusions in studies they conducted for two different areas: forecasting car sales and
unemployment rates for Spain, Portugal, France, and Italy by building an autoregressive
model for each particular country when compared to other studies. In the causality analysis
conducted by Askitas and Zimmerman (2019) regarding the seasonal and seasonally adjusted
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unemployment rate in monthly frequency for Germany, they found strong correlation in
terms of “unemployment bureau’® or unemployment agency®’, “unemployment rate®’, and
“personnel consultant®” in addition to using GT Data for the most popular job search engines
in Germany. D’ Amuri (2009b), who used the term “job offers” to forecast the unemployment
rate in Italy with GT Data, and Bughin (2011), who included inflation rates along with GT
Data with regards to worker’s unions in calculating the unemployment rate in Belgium,
concluded that Google searches could be used to forecast unemployment. Investigating the
relationship between unemployment rates in the Visegrad Countries, namely Czechia,
Hungary, Poland, and Slovakia through GT Data, Pavlicek and Kristoufek (2015) established
that there was a high correlation between search terms and unemployment rate and that GT
Data were beneficial for Czechia and Hungary, while they did not show a strong forecasting
performance for Slovakia and Poland.

Two studies in Turkey have used GT Data for unemployment forecasting. Chadwick and
Sengiil (2012), who conducted the first study in Turkey that forecast unemployment using
Google data, developed a forecasting model by classifying weekly GT Data of alternative
terms that can be used to search for jobs on the internet using a principal components
analysis. This study examined the monthly non-agricultural unemployment rate from 2005
to 2011 and determined that the forecasting model that includes GT Data performed better in
forecasting the unemployment rate. In the other study conducted for Turkey, Bolivar, Ortiz
and Rodrigo (2019) built a seasonally adjusted unemployment rate forecasting model for
April 2007 and June 2019 with variables such as production index, electricity consumption,
capacity utilization rate, and the number of applications for unemployment benefit along
with the terms “finding a job”, “unemployment pay”, and “unemployment insurance” for
GT Data, and came to the conclusion that this model yielded better results when compared
to other models.

4. Methodology

This study use seasonally adjusted unemployment rates’ for January 2005 and September
2020 for Turkey and the search volume statistics for the topic of “unemployment insurance”®

s

in GT Data’ . In the analyses, the “un” variable represents the seasonally adjusted

3 Arbeitsamt (GER)

4 Arbeitsagentur (GER)

5 Arbeitslosenquote (GER)

¢ Personalberater (GER), Personalberatung (GER)

7 Unemployment rate dataset were obtained from OECD (2021) database.

8 The use of “topic” is emphasized. “Topic” and “Search Term” are the two different data types for keywords that
are provided by GT data.

® GT Data were obtained from “https://trends.google.com”, which is a search volume tool provided by Google.
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unemployment rate while the “gtinsure” variable represents GT search volume statistics for
unemployment insurance. ARIMA and ARIMAX models were utilized for forecasting with

these data.

The Auto-Regressive Integrated Moving Average (ARIMA) model, a time series
forecasting model developed by Box and Jenkins (1976), is a frequently used approach. The
ARIMA model aims to analyse stochastic time series with a single variable. The ARIMA (p,

d, q) model is a forecasting method used for a single variable and is expressed as follows:

AY, =6 +QAY  +¢AY , +...+9,AY, +0ig,  +0,6 ,+...+0,6,_ +&, (1)

The ARIMA model turns into the ARIMAX model when the independent variable(s) are
added to improve the model’s forecasting performance. An ARIMAX model with one added

independent variable is shown below:
AY, =0 +$AY  +QAY , +...+9,AY  + PAX, +6¢, , +0,6, , +...+0.¢ , +¢ 2)

In the ARIMA and ARIMAX models, a correlogram analysis is performed based on
Box-Jenkins methodology, and the appropriate model is selected among the alternatives
using the principle of parsimony. Information criteria such as Akaike Information Criterion
(AIC), Schwarz Criterion (BIC), and Hannan Quinn (HQ) are a guide in model selection. To
determine the best model, the model with the minimum value of the information criteria is

searched.

To examine the forecast performance of the alternative models, the Root Mean Squared
Error (RMSE), Mean Absolute Percentage Error (MAPE), Mean Absolute Error (MAE), and
Theil coefficients are compared. These metrics show the amount of deviation from the actual
values. Thus, it is determined whether the independent variable added to the model increases
the forecast performance of the model (Box & Jenkins, 1976). Accordingly, the stages
followed for the study’s empirical analysis with Box-Jenkins methodology are shown in

Figure 1.
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Figure 1. Stages of Forecasting Performance Checking with ARIMA and ARIMAX models

The X variable, which is believed to improve the forecasting performance of the model,
is identified.
— Data are collected.
Unit root tests are performed. —1
Are the series in question stationary? No The series are made
i stationary during
Yes processes such as
differencing.

ACF and PACF graphs of the variables are analysed.

The potential values for p and q are identified for the ARIMAX model with the ARIMA and the X
variable which is thought to increase the forecasting model of the model added.

The potential ARIMA and ARIMAX models are forecast.

[

¥

The alternative ARIMA and ARIMAX models are

compared based on model selection criteria (AIC, BIC,
HQ, LL etc.).
The best ARIMA and ARIMAX models are selected.

T ACF and PACF graphs of the residuals are analysed.

Portmanteau tests are performed on the residuals.

Do the residuals show properties of white noise?

v

Yes The X variable improves the forecasting
performance of the model.
Forecasting is performed for ARIMA and ARIMAX models.
The RMSE, MAE, MAPE and Theil coefficients are compared.

Have the RMSE, MAE, MAPE and Theil coefficients decreased in
the ARIMAX model?

Reference: Seviiktekin, M. & Cinar, M. (2017). Ekonometrik Zaman Serileri Analizi: EViews Uygulamali (Fifth Edition). Bursa: Dora
Yaymcilik.

5. Empirical Findings

The seasonally adjusted unemployment rate in Turkey and search volume statistics for
unemployment insurance obtained from GT Data are given in Graph 1.
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Graph 1. Seasonally Adjusted Unemployment Rate and GTI for Unemployment Insurance
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Graph 1 suggests that the statistics of the unemployment rate and that of Google searches
related to unemployment insurance show a similar trend. It is possible to see the correlation
with the unemployment rate in the graph. The correlation between unemployment statistics
and GT Data is determined to be 0.66. The statistics summary showing the “un” variable for
the unemployment rate and “gtinsure” variable for the GT Data related to unemployment
insurance is given in Table 1.

Table 1: Statistics Summary

Number of Standard

Observations Average Deviation Minimum Maximum
un 188 10.477 1.632 8 14.3
gtinsure 188 20.632 13.488 5 100

In order to determine whether the GT Data improve the unemployment forecasting
model, first, the Box-Jenkins methodology was applied to analyse the stationarity of the
variables through unit root tests. Of the unit root tests, ADF and KPSS were employed, and
the fundamental hypothesis of the ADF unit root test indicated that the variable was not
stationary. In contrast, the fundamental hypothesis of the KPSS indicated that the variable
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was stationary. The unit root tests were performed when the variables were at their level
status based on the model with trend and constants, and root tests were applied on the first
differences of the variables based on the model without trend and constants. Table 2 indicates
the results of ADF and KPSS unit root tests.

Table 2: Unit Root Test Statistics

ADF KPSS
Variable Level First Difference Level First Difference
(Trend and Intercept) (None) (Trend and Intercept) (None)
un -1.606 -6.474* 0.181* 0.079
gtinsure -3.977 -13.845% 0.397* 0.681
* p<0.05

According to the unit root tests statistics shown in Table 2, neither variable was stationary
at their level and became stationary after the first difference was taken. Therefore, the
analysis continued with the first differences, and autocorrelation function (ACF) and partial
autocorrelation function (PACF) graphs were analysed. Graph 2 shows the ACF and PACF
graphs of the variables.

Graph 2. AC and PAC Functions of the Variables
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Note: The confidence interval is 95%.
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According to the ACF and PACF graphs shown in Graph 2, p and q values were identified
for ARIMA and ARIMAX models based on the delay durations outside of the confidence
intervals. Model selection criteria of alternative models for ARIMA and ARIMAX are
shown in Table 3.

Table 3: Model selection criteria of alternative models for ARIMA and ARIMAX
ARIMA ARIMAX

. d, q) AIC SIC HQ ., d, q) AIC SIC HQ
(1,1,0) -0.140 -0.088 -0.119 (1,1,0) -0.175 -0.106 -0.147
(2,1,0) -0.165 -0.096 -0.137 (2,1,0) -0.192 -0.106 -0.157
(3,1,0) -0.226 -0.140 -0.191 (3,1,0) -0.245 -0.141 -0.203
(4,1,0) -0.280* -0.176* -0.238* (4,1,0) -0.298 -0.177 -0.249
0,1,1) -0.023 0.028 -0.002 (0,1,1) -0.061 0.007 -0.033
0,1,3) -0.355* -0.251* -0.313*

*It is the best model according to the model selection criteria.

Alternative models that give model assumptions based on the identified p and q values
were forecast and compared based on the model selection criteria. Based on the difference
variables, the ARIMA (4,1,0) and ARIMAX (0,1,3) models are shown as follows:

ARIMA (4, 1, 0) model;  Aun, =6 +¢Aun,_, +d,Aun,_, +¢,Aun,_, +¢,Aun,_, +&, 3)
ARIMAX (0, 1, 3) model; Aun, =8+ Agtinsure, +¢, +0s,_, + 0,6, , + 0,6, 4)

In both models, the autocorrelation functions, partial autocorrelation functions, and
Portmanteau tests of the residuals were analysed, and it was shown that the residuals show
properties of white noise. Forecasting statistics regarding the ARIMA (4,1,0) and ARIMAX
(0,1,3) models are shown in Table 4.

Table 4: Model Statistics

ARIMA (4,1,0) ARIMAX (0,1,3)
Constant 0.016- 0,018
AR(1) 0.529% -
AR(2) 0.216* -
AR(3) -0.386* -
AR(4) 0.258 -
MA(1) - 0.592%*
MAQ2) - 0.558*
MAQ3) - -0.156*
Agtinsure - 0.003*
c 0.041* 0.038*
RrR? 0.367 0.415
Adjusted R? 0.351 0.399
F statistic 21.04* 25.69*
SSR 7.72 7.14
LL 32.18 39.21
AIC -0.280 -0.355
BIC -0.176 -0.252
HQ -0.238 -0.313
* p<0.05
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According to the forecasting results of the ARIMA and ARIMAX models, all the
variables apart from the constant were significant, and both models are meaningful according
to the F-test statistics. While the Adjusted R? is 36.7% in the ARIMA model, it increased to
39.9% in the ARIMAX model. When the models are compared according to AIC, BIC, and
HQ information criteria, the ARIMAX model is more appropriate. Graph 3 shows the first
difference series of the unemployment rate and unemployment rates obtained from the
forecast of ARIMA (4,1,0) and ARIMAX (0,1,3) models.

Graph 3. First Difference Series of the Unemployment Rate, Unemployment Rate Forecast
Value According to ARIMA (4,1,0) and ARIMAX (0,1,3) Models
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Based on the ARIMA (4,1,0) and ARIMAX (0,1,3) models, out-of-sample forecasting was made. Table 4 and Graph 4 show observed and
forecast values for the models.
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Table 4: Out-of-Sample Forecasting Values and Observed Values with Regards to the

Unemployment Rate

Period ARIMA 4,1, 0) ARIMAX (0, 1, 3) Observed Values
01-2020 13.0308 12.9446 12.6
02-2020 12.3968 12.4571 12.6
03-2020 12.4333 12.6083 12.9
04-2020 13.2316 13.3701 13.6
05-2020 13.9119 13.7303 14
06-2020 14.2531 14.2158 14.3
07-2020 14.3586 14.4827 13.8
08-2020 13.6331 13.3701 13.3

Graph 4. Out-of-Sample Forecasting and Real Observation Values with Regards to the
Unemployment Rate
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When the models were compared using the RMSE (Root Mean Square Error) value, the
RMSE value in the ARIMA model was 35.5%, while it dropped to 32.8% with the addition
of GT Data into the model. Hence, with the addition of Google search volume statistics
regarding the topic of unemployment insurance into the standard unemployment rate
forecasting model, the forecasting performance of the model improved. The statistics of
forecasting performance in Table 5 show that the ARIMAX model (0,1,3) has better
forecasting power than the ARIMA (4,1,0) model.
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Despite the similarity of the out-of-sample forecasts obtained from the ARIMA and
ARIMAX models in Graph 4, the forecast values of the ARIMAX model are shown to be
closer to the official unemployment rate data. Table 4 includes forecast performance
indicators relating to out-of-sample forecasts of the ARIMA and ARIMAX models such as
RMSE, MAE, MAPE, Symmetrical MAPE, Theil coefficient.

Table 5: Performance Indicators of Out-of-Sampling Forecasts

ARIMA (4,1,0) ARIMAX (0,1,3)
RMSE 0.355 0328
MAE 0.311 0283
MAPE 2.358 2132
Symmetrical MAPE 2.352 2125
Theil 0.013 0122

When the models were compared using the RMSE (Root Mean Square Error) value, the
RMSE value in the ARIMA model was 35.5%, while it dropped to 32.8% with the addition
of GT Data into the model. Hence, with the addition of Google search volume statistics
regarding the topic of unemployment insurance into the standard unemployment rate
forecasting model, the forecasting performance of the model improved. The statistics of
forecasting performance in Table 5 show that the ARIMAX model (0,1,3) has better
forecasting power than the ARIMA (4,1,0) model.

6. Conclusion

Big data is used in many areas today, and Google Trends has been drawing attention as a
data platform that makes the necessary adjustments to the data and is open to everyone.
Today, people search for solutions for everything from their daily needs to their most
fundamental problems on platforms such as Google search. The data stored by search
engines like Google contain society’s issues, needs, and thoughts. A significant portion of
the Google search volume data, called Google Trends, is open to everyone and very easy to
use. This database has made it possible to use a significant source of data like Google to
analyse big data frequently and quickly, thanks to the diversity, scope, and accessibility of
the data it contains. As a result, studies in numerous fields that focus on data from big data
source Google Trends have swiftly progressed.

As people investigate job advertisements or unemployment assistance, mainly on search
engines like Google, to find a solution for their concerns and problems, especially regarding
their working life, researchers have directed their attention towards using Google data for
predictions regarding unemployment rates. Setting off with the hypothesis that Google
search volume statistics will improve the unemployment rate forecasting model for the
forecast of unemployment rates in Turkey, the models ARIMAX and the standard
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unemployment forecasting model ARIMA were employed, and their forecasting
performances were compared. The findings of the forecasts produced by the models
demonstrated that the forecasting performance of the ARIMAX model was higher than that
of the ARIMA model. In conclusion, GT Data in forecasting unemployment rates in Turkey
can strengthen the forecasting model for the unemployment rate.

When the empirical findings are examined, it is seen that the results are compatible with
the other two studies (Chadwick & Sengiil, 2012; Bolivar, Ortiz & Rodrigo, 2019) conducted
in Turkey. However, unlike the study by Chadwick and Sengiil (2012), this study deals with
monthly data instead of weekly, and unlike Bolivar, Ortiz, and Rodrigo (2019), it uses search
topics instead of search terms. The study by Chadwick and Sengiil (2012) emphasized that
combining weekly data is an inaccurate data collection method due to the nature of GT Data.
In this study, necessary emphases have been made about the use of GT Data, and it is
emphasized that the use of search topic data is more comprehensive than the search terms
data used by Bolivar, Ortiz, and Rodrigo (2019) in their study.
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Is China Growing Dirty? A Cointegration Analysis with Structural Breaks
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Ekonomik buylme ve kalkinma dlke ekonomilerinin en o6nemli
icerisinde yer almaktadir. Bu hedefin
gerceklestirilmesinde bircok yol bulunmakta ve surdirdlebilirligin
saglanmasi ¢ok 6nemli bir yer tutmaktadir. Ekonomik blyime ve
kalkinmanin insan refahinin artisina katki saglamasinin gerekliligi
degerlendirildiginde, (ilke ekonomilerinde biylmenin niteligi ve

makroekonomik hedefleri

ozelligi 65nem arz etmektedir. Bu calismada 1971 yilina gore 2018 yilinda
kisi basi enerji kullanimini %393.64, kisi basi gayri safi yurt ici hasilasini
%3180.01 ve kisi basi karbondioksit emisyonunu ise %610.51 artiran
Cin ekonomisinde 1971-2018 o6rneklem doneminde enerji tlketimi,
ticari serbestlesme, ekonomik bliyiime ve CO2 emisyonu arasindaki
esbitilinlesme iliskisinin varligr arastiriimaktadir. Calismada ilk olarak
yapisal kirlmali Zivot ve Andrews (1992) birim kok testi araciligiyla
degiskenlerin duraganhgi sinanmaktadir. Degiskenler arasindaki uzun
dénemliiliskinin varligi ise yapisal kirllmalari modele dahil eden Gregory
ve Hansen (1996) esbiitiinlesme testi ile arastiriimaktadir. Kisa ve uzun
donem katsayi tahminiise FMOLS ve CCR yontemleriile incelenmektedir.
Bulgular; ekonomik biylme ve enerji tuketiminin karbondioksit
emisyonunu kisa ve uzun dénemde artirdigini gostermistir. Dolayisiyla
Cin'de kirli biylimenin gerceklestigi sonucuna ulasilmaktadir. Bu sonug
Cin'de 6nemli bir sorun olarak 6ne cikmaktadir. CO2 emisyonunun
Cin'de yiiksek diizeyde seyretmesi ve kiiresel 6lgekte bu sorunun dnemli
agirhiga sahip olmasi sorunu yerel olmaktan ¢ikarmaktadir. Dolayisiyla
politikacilarin bu sorunun ¢éziimd icin ivedilikle somut adimlar atmasi
gerekmektedir.
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ABSTRACT

Economic growth and development are some of the most important macroeconomic targets for national economies.
Many ways exist for achieving these goals, and ensuring sustainability has a very important place. How much economic
growth and development need to contribute to increasing human welfare, the quality and characteristics of growth
in a national economy become important. This study examines the relationships among energy consumption, trade
liberalization, economic growth, and CO2 emissions over the sample period of 1971-2018 in the Chinese economy,
which saw a 393.64% per capita increase in energy use, 3,180.01% increase in gross domestic product per capita,
and 610.515% increase in CO2 emissions per capita in 2018 compared to 1971. The study first tests the stationarity
of the variables using the Zivot and Andrews (1992) unit root tests with structural breaks. The presence of long-term
relationships among the variables was investigated using the Gregory and Hansen (1996) cointegration test, which
includes structural breaks in the model. The short- and long-term coefficient estimations were analyzed using the Full
Modified Ordinary Least Squares (FMOLS) and canonical cointegration regression (CCR) methods. Estimates for the
short- and long-term coefficients were analyzed using the FMOLS and CCR methods. The results show that economic
growth and energy consumption increase CO2 emissions in the short and long term. Therefore, pollution growth is
determined to have taken place in China. This result stands out as an important problem in China. The high level of CO2
emissions in China and the fact that this problem has a significant weight on a global scale removes the problem from
being local. Therefore, politicians need to take concrete steps immediately to solve this problem.

Keywords: Energy consumption, trade liberalization, CO2 emissions, economic growth, China
Jel Code: C22, F41,Q43

EXTENDED ABSTRACT

Many theories are found in the economic literature about economic growth. The most
important of these are the neoclassical growth model and endogenous growth models.
Endogenous growth theory has questioned assumptions such as the need to include
technology as an exogenous variable in the neoclassical model, the validity of the
convergence hypothesis without active policies, the presence of decreasing returns to scale
in production factors, and the presence of constant returns for the production function. The
endogenous growth model started occurring in the economics literature with Romer’s (1986)
study. Acceptance of the endogenous growth model and its most important difference
compared to the neoclassical model involves the technology factor. According to this model,
technology is not an external factor, but one that gets internalized through research and
development and human capital. In other words, it links economic growth to factors within
the system. A qualified workforce is given importance in endogenous growth models. Thus,
this emphasizes the need to increase the knowledge and qualifications of the human capital
that are able to use technology, and the human capital investment ratio gains importance.
Increases in the impacts from globalization have caused countries’ economies to grow;
however, whether or not this growth causes environmental pollution is a topic often
discussed. Pollution growth occurs alongside economic growth when this economic growth
causes air pollution and environmental degradation for whatever reasons. This situation
negatively affects the sustainability of the economic growth and development process.
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Many studies are found on the relationships between CO2 emissions and other
macroeconomic variables. However, these studies are seen to have mostly examined this
within the scope of Kuznets curve. The relationship between CO2 emissions and economic
growth is seen to have been frequently examined, especially using various forms of the
environmental Kuznets curve. These studies are seen to have investigated the validity of the
inverse-U relationship using the variables of CO2 emissions, per capita income, and per
capita income squared (square form). Another model related to the validity of the
environmental Kuznets curve is seen in studies that have investigated the validity of the
cube of per capita income. When examining the relationships between environmental quality
and other macroeconomic indicators, the variable of CO2 emissions is seen to have been
frequently used as an environmental quality indicator (environmental degradation). With
regard to environmental variables, variables such as carbon footprint, ecological footprint,
biomass, and solid waste are seen to have been frequently used alongside CO2 emissions.

This study empirically discusses the long-term relationships among economic growth,
energy consumption, trade liberalization, and CO2 emissions in the Chinese economy during
the 1971-2018 period. The model used in the empirical analysis is shown in Eq. 1:

InCO,, = By + BLINGDP, + ByInEK, + B5InTS, + ¢, (1)

where /nCO,, is the natural log of carbon dioxide emissions in metric tons per capita,
InGDP; is the natural log of GDP per capita, /nEK, is the natural log of energy use in oil
equivalent per capita, and /nTS, is the natural log of trade liberalization in percentage of total
trade in GDP. Data on energy consumption and CO2 emissions were compiled from the
International Energy Agency and World Bank databases. Data on GDP per capita and trade
liberalization were obtained from the World Bank database. The study has tested the stability
of the variables using the Zivot and Andrews (1992) test, which allows for structural breaks.
The cointegration relationship among variables was revealed using the test Gregory and
Hansen (1996) proposed. Lastly, the short- and long-term coefficient estimations were made
using the FMOLS and CCR methods.

The presence of long-term relationships among the variables was investigated using the
Gregory and Hansen (1996) cointegration test. The findings show the presence of a
cointegration relationship. FMOLS and CCR estimators were used to estimate the
cointegration coefficient, with economic growth and energy use being concluded to have a
positive effect on CO2 emissions. Energy use was observed to have a greater effect on CO2
emissions compared to economic growth. This situation shows that China is unable to
provide energy efficiency while achieving economic growth. Meanwhile, the highest
percentage regarding energy use occurs with fossil fuels; thus, CO2 emissions have been
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concluded to increase during economic growth and environmental degradation to occur.
While this situation poses a significant problem for China in particular, it may also become
an important problem globally given that China produces a significant percentage of CO2
emissions worldwide. Great importance is had in having policy makers encourage the use of

renewable environmentally friendly energy in place of fossil fuels, both for the future of
China and of the rest of the world.
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1. Giris

Ulke ekonomilerinin en énemli makroekonomik hedeflerinden birisi ekonomik
biiytimedir. S6z konusu hedefin siirdiiriilebilir olmast dnemli goriilmektedir. Bir ekonominin
iretim hacminde donemler itibariyla meydana gelen artis olarak tanimlanan ekonomik
biiytime, siklikla iilke ekonomilerindeki reel Gayri Safi Yurti¢i Hasila’daki (GSYH) artiglar
ile aciklanmaktadir (Turan, 2008). Siirdiiriilebilir ekonomik biiyiime hem gelismis
ekonomilerde hem de gelismekte olan ekonomilerde ciddi 6nem tagimaktadir. Ekonomik
kalkinma ise ekonomik biiylimenin yani sira sosyal degiskenlerde meydana gelen iyilesme
olarak tanimlanmakta ve daha genis bir kavram olarak iktisat literatiiriinde yer almaktadir.
Yani ekonomik biiylime niceliksel olarak geligme iken kalkinma ise hem niceliksel hem de
niteliksel olarak gelisme anlamina gelmektedir (Ozel, 2012). Gelismekte olan iilke (GOU)
ekonomilerinde bagsta altyapi eksikligi, saglik sisteminde siirdiiriilebilirligin saglanamamasi,
gelir dagilimi adaletsizligi gibi sorunlarin varlig1 s6z konusu tlkeleri ekonomik kalkinma
hedeflerine yonlendirmektedir. S6z konusu olumsuz kosullar gelismis iilkelerde GOU’lere
kiyasla daha nadir goriildiigii i¢in bu ilkeler ekonomik biiylime hedefine yogunlagmaktadir
(Seyidoglu, 2006).

Ekonomik biiytime ile ilgili iktisat yazininda bir¢ok teori bulunmaktadir. Bunlardan en
onemlileri Neoklasik biiylime modeli ve i¢sel biiylime modelleridir. Neoklasik modelde
teknolojinin digsal bir degisken olarak yer almasi, aktif politikalar olmaksizin yakinsama
hipotezinin gegerliligi, iiretim faktorlerinde 6lgege gore azalan getirinin mevcut olmasi,
iiretim fonksiyonu i¢in sabit getirinin varlig1 gibi varsayimlar i¢sel biiyiime teorisi tarafindan
sorgulanmistir (Atamtiirk, 2007). 1980’li yillar ile birlikte diinya ekonomisinde ticari ve
finansal serbestlesme hareketliligi baglamistir. Bu donemde matematiksel yontemlerin ve
ekonometrik metodolojinin gelismesi ile ekonomik biiyiime literatiiri artmaya baglamistir
(Pack, 1994; Fine, 2000). i¢sel biiyiime modeli Romer (1986) c¢alismas: ile iktisat
literatiiriinde yer almaya baslamistir. i¢gsel biiyiime modelinin kabul gérmesi ve Neoklasik
modele gdre en dnemli fark teknoloji faktoriidiir. Bu modele gore teknoloji dissal olmayip,
Ar-Ge ve beseri sermaye ile i¢sellestirilmistir. Diger bir ifadeyle ekonomik biiyiimeyi sistem
icindeki faktorlere baglamistir. I¢sel bilyiime modellerinde nitelikli isgiiciine énem
verilmektedir. Boylece teknolojiyi kullanabilecek beseri sermayenin bilgi donanimi ve
niteliginin artirllmasimin gerekliligi vurgulanmakta ve beseri sermaye yatirim orani 6nem
kazanmaktadir (Grossman & Helpman, 1991).

1980°1i yillar ile birlikte ekonomik biiylime modelleri icerisinde ig¢sel biiylime
modellerinin 6n plana ¢ikmasiyla beseri sermayenin dnemi ortaya konulmustur. Nitelikli
isgiiciiniin 6nemi anlasilmis ve biiyiimenin temel unsurlarindan biri kabul edilmistir. i¢sel
biiyiime modellerinde beseri sermayenin isgiiciiniin egitimli olmas1 kadar saglikli olmas1 da
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onemli goriilmektedir (Schultz, 1960, 1961; Mushkin, 1962). Ancak ¢alismalarda daha ¢ok
egitim lizerine egilimin oldugu goriilmekte saglik konusu ikinci planda yer almaktadir
(Mankiw, Romer, & Weil, 1992; Barro & Sala-i-Martin, 1992; Barro, 1991).

Bir ekonomide emek faktorii, bilylimenin ana unsurlarinin baginda gelmektedir. Mikro
diizeyde ele alindiginda, emek verimliligi bireysel emegin saglikli olmas: ile yiikselecektir
(Yetkiner, 2006). Dolayisiyla bireylerin saglikli olmas: ekonomik biiylime agisindan dnemli
gorilmektedir. Bu durumun gergeklesebilmesi igin ekonomik birimlerin daha temiz bir
cevrede yasamasi gerekmektedir. Son donemlerde tiim diinyada zaman zaman meydana
gelen ¢cevresel felaketler, arastirmacilarin gevreye olan ilgisini artirmaktadir. Kiiresellesmenin
agirliginin artmasi ile iilke ekonomilerinin biiyiidigii; ancak s6z konusu biiyiimenin ¢evre
kirliligine sebep olup olmadig: siklikla tartisilmaktadir. Bir ekonomi biiyiirken, cesitli
sebeplerle hava kirliligi ve ¢evresel bozulmalara yol agmasi durumunda kirli biiytime
gergeklesmis olmaktadir (Palokangas, 2012). Bu durum ise ekonomik biiyiime ve kalkinma
siirecinin siirdiirtilebilirligini olumsuz yonde etkilemektedir (Cetintas, Bicil, & Tiirkoz,
2016). Diinya genelinde goriilen kiiresel 1sinma, ¢evresel bozulmalar, iklim degisikligi gibi
ciddi sorunlara neden olmaktadir. Bu durumun ana sebeplerinden birisi enerjinin ¢cogunlukla
fosil yakitlardan elde edilmesidir. Basta petrol, komiir ve dogalgaz gibi enerji kaynaklarinin
kullanimi ile meydana gelen ¢evresel bozulma tiim diinyada gelecek agisindan olumsuz
beklentileri artirmaktadir. Oyle ki fosil yakit kullanimi ile sera gaz1 yogunlugu artmakta ve
boylece yerkiirenin karbon tutma kapasitesi diigmektedir. Bu durum ise karbon tutma
kapasitesinin azalmasina yol acarak son donemde ortaya ¢ikan diisiik karbon ekonomisi
kavrami 6niinde ciddi engeller olusturmaktadir.

2015 yilinin Aralik ayinda Paris’te 21. Birlesmis Milletler iklim Degisikligi Taraflar
Konferansi toplanmistir (Topgu, 2018). Paris Anlagmast’nin kabul edildigi toplantida iginde
bulunulan 21. yiizyilda kiiresel 1sinmay1 dnlemek amaciyla kiiresel sicaklik artigini 2°C altinda
tutmak ve sicaklik artigint 1.5°C’ye kadar sinirlandirma konusunda uzlasma saglanmigtir.
Boylece kiiresel iklim degisikligi tehdidinin en az riskli duruma indirgemek amaglanmaktadir
(UNFCC, 2017). Bu amagla birlikte tilkelerin mevcut %80’i asan fosil yakit kullanimini
diistirmek ve temiz enerji kullanimimi tesvik etmek ¢ok 6nemlidir (Karakaya, 2016). Diger
yandan diinyanin yaklasik %35 CO, emisyonlarina sahip olan Cin, Hindistan ve Rusya
ekonomileri ¢evresel kalitenin artmast i¢in taahhiit ve girisimlerde bulunmuslardir. Cin 2005
yilini temel yil olarak kabul edip %45 karbon emisyon azaltimi taahhiidiinde bulunurken
Hindistan %25 ve Rusya %15-25 azaltma taahhiidiinde bulunmustur (Singh & Dube, 2014).
Ancak Cin ekonomisinin yakin zamanda bu taahhiidii gerceklestiremeyecegi goriilmektedir.
Bunun nedeni 2005 (5407.4 mt CO,) yilina gore 2010 yilinda CO, emisyonu %44.81 artis
gosterirken 2010 (7830.6 mt CO,) yilina gére 2015 yilinda %16.66 artig ve 2015 (9135.2 mt
CO,) yilia gore 2019 yilinda %36.79 artis gostermistir (IEA, 2022). Ayrica Cin ekonomisinin

250 iktisat Politikasi Arastirmalan Dergisi - Journal of Economic Policy Researches



Mustafa NAIMOGLU, Sefa OZBEK

yiiksek oranda fosil yakit kullanimi ve yiiksek miktarda CO, salinimi sonucunda Cevresel
Performans Endeksi’nde 109. sirada yer almasina neden olmustur (EPI, 2016). Bununla
beraber Cin’in birgok hedef taahhiidii bulunsa da 2018 verilerine gore iklim degisikliginde de
olumlu bir goriintli sergileyememis ve diisiik gelisim gdsteren iilkeler sinifina katilarak 41.
sirada yer alabilmistir (CCPIL, 2018). Toplam sera gazi emisyonlari igerisinde en yiiksek paya
sahip olan CO, gazi, ¢evresel bozulmalar {izerinde ciddi etkilere sahip olabilmektedir.
Dolayistyla, cevresel bozulma gostergesi olarak alan yazinda en ¢ok kullanilan degisken CO,
emisyonu gostergesidir. CO, emisyonu degiskeni kiiresel iklim degisikliginin 6l¢iimiinde
o6nemli bir deger olgiisii olarak tercih edilmektedir. CO, emisyonunu en aza indirgemek i¢in en
onemli alternatif enerji kaynaklarindan yenilenebilir enerji kullanimi tesvik edilmektedir (Agur,
Ozbek, & Tiirkmen, 2020).

Kiiresellesmenin derinlesmesiyle birlikte ¢esitli ticari antlagsmalarla hemen hemen tiim
diinyada yatirnmlar serbestlesmistir. GOU’ler cesitli sebeplerle (teknoloji transferini,
sermaye birikimlerini ve verimliliklerini artirmak vb. gibi) gelismis iilkelerden gelecek
yatirimlari tesvik etmektedirler. Dogrudan yabanci yatirimlar (DYY), GOU ekonomilerine
katk1 saglasa da ilgili iilkelerde kar amacli olarak kolay ve ¢abuk ulasilabilir olan fosil yakit
kullaniminin artirilmasiyla ¢evresel bozulmalara sebep olabilmektedir (Seker, Ertugrul, &
Cetin, 2015). GOU’lerde gelismis iilkelere gore cevresel politikalara daha az 6nem verildigi
ve boylece ¢evre dostu olmayan yatirimlarin bu iilkelere yonelecegi savunulmustur. “Kirlilik
Siginag1 Hipotezi” olarak da bilinen bu goriise gére, GOU’lere giren DYYler bu iilkelerdeki
yani ev sahibi iilkelerdeki ¢evresel kirliligi daha da artirmaktadir (Ak¢ay & Karasoy, 2018).
Bu hipotezin tersini ileri siiren goriis GOU’lere giren DYY lerin bu iilkelerdeki kirliligi,
teknoloji transferi araciligryla azaltacagini savunmaktadir. Bu goriis ise “Kirlilik Halesi
Hipotezi” olarak adlandirilmaktadir (Zarsky, 1999; Kim & Adilov, 2012).

Uluslararast Enerji Ajansi’ndan (IEA) elde edilen verilere gore Cin 2018 yilinda diinya
toplam enerji tiikketiminin %22.38 ve diinya GSYH’sinin ise %13.10’liikk payina sahiptir.
Ayrica Cin 2018 yilinda toplam enerji tiikketimi igerisinde %24.46 fosil yakit kullanmaktadir.
Yine ayni y1l fosil yakit pay1 icerisinde %51.57 ile komiir liderlige sahipken onu %13.56
petrol ve %7.06 ile dogalgaz takip etmektedir. Yani Cin kiiresel ekonomi igerisinde GSYH
pay1 ile enerji kullanim1 gibi ¢ok ciddi bir yere sahip degilken kullandig1 toplam enerji ve
ozellikle fosil yakit kullanimiyla tek basina 6nemli bir konuma sahiptir. Bu duruma 2018
yilinda diinya CO, emisyonlarinin %28.43’{inden sorumlu olmasi da eklenince Cin’in tek
basina diinya genelinde ne kadar dnemli oldugunu gosterirken bu sebeplerden dolay1 Cin
ekonomisi 6zelinde ¢alisilmasinin gerekliligi ortaya koyulmustur.

Bu ¢alismada Cin ekonomisine ait 1971-2018 doneminde yillik enerji tiikketimi, ticari
serbestlesme, ekonomik biiytime ve CO, emisyonu verilerinden yararlanilarak, degiskenler
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arasindaki uzun donemli iliski tespit edilmeye c¢alisilmaktadir. Ampirik literatiir
incelendiginde Cin 6zelinde ilgili konuda az sayida ¢alismanin oldugu, giincel donem veri
setleri ile benzer galismanin olmadig1 goriilmektedir. Diger yandan yapisal kirilmali testler
araciligiyla enerji tiikketimi, ticari serbestlesme, ekonomik biiyiime ve CO, emisyonu
arasindaki kisa ve uzun donemli iliskinin tespiti ile alan yazina katki sunulacagi
diisiiniilmektedir. Takip eden béliimde literatiir arastirmasina yer verilmektedir. Ugiincii
boliimde veri seti ve model tanitilarak, ekonometrik bulgular ortaya konmaktadir. Calismanin
son boliimil olan dordiincii boliimiinde ise ekonometrik sonuglar 1s1ginda degerlendirmeler
yapilarak politika onerilerinde bulunulmakta ve ¢alisma sonlandirilmaktadir.

2. Literatiir

CO; emisyonu ile diger makroekonomik degiskenler arasindaki iligkiler ile ilgili birgok
¢alisma bulunmaktadir. Ancak s6z konusu ¢aligsmalarin daha ¢ok Kuznets egrisi kapsaminda
incelendigi goriilmektedir. Ozellikle Cevresel Kuznets Egrisinin cesitli formlariyla CO,
emisyonu ile ekonomik biiylime iliskisinin siklikla incelendigi tespit edilmistir (Saatci &
Dumrul, 2011; Chandran & Tang, 2013; Oztiirk & Acaravci, 2013; Shahbaz, Khraief, Uddin,
& Oztiirk, 2014; Shahbaz, Khan, Ali, & Bhattacharya, 2015; Apergis & Oztiirk, 2015; Bento
& Moutinho, 2016; Lebe, 2016; Pata, 2018a, Pata, 2018b, Pata, 2018c). S6z konusu
calismalarda CO, emisyonu ve kisi basina diisen milli gelir ve kisi basina diisen milli gelirin
karesi degiskenleri kullanilarak (karesel form) ters-U iligkisinin gegerliliginin arastirildigt
gorilmistiir. Cevresel Kuznets Egrisinin gegerliligi ile ilgili bir diger model ise kiibik
formun gecerliliginin arastirildig1 ¢alismalardir (Sahinéz & Fotourehchi, 2013; Erdogan,
Tiirk6z ve Glimiis, 2015; Allard, Takman, Uddin ve Ahmed, 2018; Manga & Cengiz, 2020).
S6z konusu ¢aligsmalarda ise karesel forma ek olarak kisi basina diisen mili gelirin kiipii
eklenerek model sinanmakta ve N formunun gegerliligi arastirilmaktadir. Cevre ile bilylime
iliskisinin ele alindig1 bu ¢aligmada ise CO, emisyonunun ekonomik biiylime, enerji
kullanim1 ve ticari serbestlesme ile iliskisi incelenmektedir. Boylece gevresel bozulmalar
sadece ekonomik biiylime ile degil ayrica enerji kullanimi ve ticari serbestlesme ile
iliskilendirilmektedir.

Cevresel kalite ve diger makroekonomik gdstergeler arasindaki iliskiler incelendiginde,
cevresel kalite gostergesi olarak (g¢evresel bozulma) siklikla CO, emisyonu degiskeninin
kullanildig1 gézlemlenmektedir (Mikayilov, Galeotti, & Hasanov, 2018; Caglayan Akay &
Kangalli Uyar, 2019; Yurtkuran, 2021). CO, emisyonu ile atmosfere salinan sera gazlari
ifade edilmektedir. Cevre degiskeni ile ilgili olarak CO, emisyonunun yant sira karbon ayak
izi, ekolojik ayak izi, biyomas, kat1 atik gibi degiskenlerin de siklikla kullanildigi
goriilmektedir (Asict & Acar, 2013; Ulucak & Erdem, 2017; Destek, 2018).
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Ang (2007)’de Fransa ekonomisinde 1960-2007 6rneklem dénemine ait yillik CO,
emisyonu, enerji tiiketimi ve gelir iligkisini arastirmistir. Ampirik yontem olarak Johansen
esbiitiinlesme, ARDL sinir testi ve Granger nedensellik testi kullanilmistir. Ampirik bulgular
uzun dénemde ekonomik biiyiimeden enerji titkketimi ve CO, emisyonuna dogru nedensellik
iligkisinin varligini gosterirken; kisa donemde enerji tiiketiminden ekonomik biiylimeye
dogru tek yonli nedensellik iligkisinin varligini ortaya koymustur. Cin ekonomisi igin CO,
emisyonu, ekonomik biiylime ve enerji tiikketimi iliskisini arastiran Zhang ve Cheng (2009),
orneklem donemi olarak 1960-2007’yi se¢mistir. Ampirik yontem olarak Granger
nedensellik analizinin uygulandigi ¢alismada, enerji tiiketiminden karbon emisyonuna ve
ekonomik biiyiimeden de enerji tiiketimine dogru nedensellik iliskisinin varligina
ulastlmistir. Diger yandan ¢alisma bulgularinda, enerji tiikketiminin ve CO, emisyonlarinin
ekonomik biiylime tizerinde istatistiksel olarak anlamli bir etkisinin olmadigi sonucuna
ulasilmigtir.

Giiney Afrika’da 1965-2006 6rneklem doneminde enerji tiiketimi, ekonomik biiyiime ve
kirletici emisyonlar arasindaki iliskiyi aragtiran Menyah ve Woldo-Rufael (2010), ampirik
yontem olarak Granger nedensellik testinden yararlanmistir. Nedesellik analizi bulgulari,
kirletici emisyonlardan ve enerji tilketiminden ekonomik biiylimeye dogru nedensellik
iliskisinin oldugunu ortaya koymustur. Ayrica enerji tiiketiminden CO, emisyonlarina dogru
da tek yonlii nedensellik iliskisinin varligina ulasilmistir. Chang (2010) ¢alismasinda, Cin
ekonomisinde 1981-2006 6rneklem déneminde CO, emisyonu, ham petrol, komiir, elektrik
tikketimi ve ekonomik biiyiime iliskisini arastirmistir. Ampirik yontem olarak Johansen
esbiitiinlesme ve Granger nedensellik testlerinin kullanildigi ¢alismada ekonomik
biliytimeden koémiire, CO, emisyonuna ve ham petrol tiiketimine dogru nedensellik iligkisinin
varligia ulasilmistir. Diger taraftan elektrik tiiketiminin, ekonomik biiytime ile pozitif iliski
i¢ginde bulundugu sonucu elde edilmis ve komiir tiikketimi ile CO, emisyonu arasinda
karsiliklt nedensellik iliskisinin oldugu tespit edilmistir.

Lotfalipour vd., (2010)’da iran’da 1967-2007 6rneklem dénemi i¢in CO, emisyonu,
ekonomik biiyiime, fosil yakit tiiketimi ve enerji tiikketimi (petrol ve dogalgaz) iliskisini
arastirmistir. Ampirik yontem olarak Granger nedensellik ve Toda-Yamamoto nedensellik
analizlerinden yararlanilmistir. Ampirik bulgular uzun donemde ekonomik bilylime ve enerji
tilketiminden CO, emisyonuna dogru nedensellik iliskisinin varligini géstermistir. Diger
yandan fosil yakit tiikketiminden CO, emisyonuna dogru herhangi bir nedensellik iliskisinin
bulunmadigi sonucuna ulasilmistir. 1960-2005 6rneklem doneminde Tiirkiye ekonomisinde
CO, emisyonu, enerji tiikketimi, dig ticaret ve milli gelir degiskenleri arasindaki iliskiyi
inceleyen Halicioglu (2009), ampirik yontem olarak ARDL sinir testi ve Granger nedensellik
testini kullanmistir. Sinir testinde iki farkli bulgu elde edilmistir. Bunlardan ilki uzun
donemde CO, emisyonunun; milli gelir, enerji tikketimi ve dig ticaret tarafindan belirlendigi
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ikincisi ise milli gelirin; CO, emisyonu, dis ticaret ve enerji tiiketimi degigkenleri ile
belirlendigidir. Nedensellik bulgular1 ise hem kisa hem de uzun donemde karbon emisyonlari
ile gelir arasinda karsilikli nedensellik iliskisinin oldugunu gostermektedir.

Oztiirk ve Acaraver (2010)’da ise Halictoglu (2009) galigmasinda kullanilan ampirik
yontem araciligiyla Tiirkiye ekonomisinde 1968-2005 6rneklem déneminde CO, emisyonu,
ekonomik biiyiime, istihdam ve enerji tiiketimi iligkisini aragtirmistir. Ampirik bulgular, s6z
konusu degiskenler arasinda uzun dénemli iliskinin varligina isaret etmistir. Nedensellik
bulgulari ise kisa donemde hem CO, emisyonundan hem de enerji tiiketiminden ekonomik
bliylimeye dogru nedensellik iliskisinin olmadig1; ancak istihdam oraninin ekonomik
biiylimenin nedeni oldugu sonucunu vermistir. Tiirkiye ekonomisinde 1970-2008 6rneklem
doneminde CO, emisyonu, kisi basina diisen milli gelir, yatirimlar ve birincil enerji tiiketimi
iliskisini arastiran Altintag (2013), ampirik yontem olarak ARDL sinir testi ve Granger
nedensellik testlerini kullanmistir. Ampirik bulgular, s6z konusu degiskenler arasinda uzun
donemli iliskinin varligin1 gostermistir. Diger taraftan, kisa donemde kisi basina diisen milli
gelir ve birincil enerji tiketiminden CO, emisyonuna dogru; uzun dénemde ise enerji
titketimi, kisi basina diisen milli gelir ve yatirnmlardan CO, emisyonuna dogru Granger tipi
nedenselligin mevcut oldugu sonucuna ulasilmistir.

ABD ve Ingiltere’de 1960-2014 6rneklem déneminde enerji tiiketimi, dis ticaret,
kentlesme, ekonomik biiylime ve niikleer enerji iiretiminin CO, emisyonu iizerine etkilerini
inceleyen Cetintas ve Sarikaya (2015), ampirik yontem olarak ARDL sinir testi ve Toda-
Yamamoto nedensellik testinden yararlanmistir. Ampirik bulgular, Ingiltere ekonomisinde
hem kisa hem de uzun dénemde ekonomik biiylimenin CO, emisyonlarini pozitif yonde
etkiledigini ortaya koymustur. ABD’de de ise ekonomik biiylimenin CO, emisyonlari
tizerinde herhangi bir etkisinin olmadigi sonucuna ulasilmistir. Nedensellik bulgular ise
ABD’de enerji tiiketiminden CO, emisyonlaria dogru; Ingiltere’de CO, emisyonlarindan
ekonomik biiyiimeye dogru nedensellik iliskisinin oldugu sonucu elde edilmistir. 1966-2011
orneklem doneminde Tirkiye’de enerji tiikketimi, niifus yogunlugu, ticari aciklik orani,
ekonomik biiyiime ve CO, emisyonu iliskisini aragtiran Bozkurt ve Okumus (2015), ampirik
yontem olarak Hatemi-J (2008) esbiitiinlesme testini kullanmigtir. Ampirik bulgular s6z
konusu degiskenler arasinda iki yapisal kirilmayla (1973, 1985) birlikte uzun dénemli
iligkinin varligini géstermistir.

Cetintas vd., (2016)’da Tiirkiye ekonomisine ait 1960-2011 6rneklem doneminde
kentlesme, ekonomik biiylime ve enerji tilketiminin CO, emisyonu iizerindeki etkilerini
arastirmistir. Ampirik yontem olarak ARDL siir testinden yararlanilan ¢aligmada kisa ve
uzun donemli etkiler incelenmistir. Ampirik sonuglar degiskenler arasinda uzun dénemli
iligkinin varligini gostermektedir. Kisa donem bulgulari, kentlesme ve ekonomik biiyiimenin
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CO; emisyonunu etkilemedigini; uzun dénem bulgulari ise ekonomik biiylime, kentlesme ve
enerji tiiketiminin CO, emisyonu {izerinde pozitif etkisi oldugunu ortaya koymustur.

Kiiliink (2018)’de Tiirkiye ekonomisinde kisi basina diisen milli gelir ile CO, emisyonu
iligkisini Engle-Granger esbiitiinlesme ve Granger nedensellik testleri ile aragtirmistir. 1960-
2013 o6rneklem doneminin arastirildig1 ¢alismada ampirik bulgular, degiskenler arasinda
uzun donemli iliskinin oldugunu ortaya koymustur. Nedensellik bulgular1 ise CO,
emisyonundan ekonomik biiyiimeye dogru tek yonlii nedenselligin oldugunu gostermistir.
Atglir (2021) g¢alismasinda Cin’de 1971-2014 doénemi verileri araciligiyla CO, emisyonu,
enerji tiiketimi ve ekonomik biiylime iliskisini arastirmistir. Ampirik yontem olarak En
Kiigiik Kareler (EKK), Johansen esbiitiinlesme ve Granger nedensellik testlerinden
yararlanilmistir. EKK ve Johansen esbiitiinlesme test bulgular1 degiskenler arasinda uzun
donemli iliskinin varhigini gostermektedir. Nedensellik testi bulgulari ile istatistiksel olarak
anlamli olmadig1 yoniinde sonuglar elde edilmistir. 1971-2014 doneminde Cin ekonomisinde
enerji tilketimi ve ekonomik biiylimenin CO, emisyonu iizerinde etkili oldugu sonucuna
ulastlmistir.

3. Veri Seti, Ekonometrik Yontem ve Bulgular

Bu bolimde Cin ekonomisinde 1971-2018 déneminde ekonomik biiyiime, enerji
tiikketimi, ticari serbestlesme ve CO, emisyonu arasindaki uzun dénemli iliski Yilanci ve
Ozcan (2010), Besel ve Yardimcioglu (2016) ve Karadas ve Kosaroglu (2020) ¢alismalarinda
kullanilan metodoloji referans alinarak ampirik analiz ele alinmaktadir.

3.1. Model ve Veri

Ampirik analizde kullanilacak model (1)’de gosterilmektedir:

InCO,, = By + B1InGDP; + BrInEK; + B3InTS; + & (1)

(1) denkleminde /nCO,,, CO, emisyonunun (kisi basi metrik ton) logaritmasi, /lnGDP,, kisi
bast GSYH nin logaritmasi, /nEK,, enerji kullaniminin (kisi basi petrol esdeger yag) logaritmasi
ve InTS; ise ticari serbestlesmenin (toplam ticaretin GSYH igindeki pay1) logaritmasini ifade
etmektedir. Enerji tiiketimi ve CO, emisyonu verisi Uluslararasi Enerji Ajansi (IEA) ve Diinya
Bankas1 (WDI) veri tabanindan derlenmis; kisi basi GSYH ve ticari serbestlesme degiskenlerine
ait veriler ise Diinya Bankasi (WDI) veri tabanindan elde edilmistir.

3.2. Calismanin Analiz Yontemi

Caligmanin bu boliimiinde yapisal kirilmaya izin veren Zivot ve Andrews (1992) testi ile
degiskenlerin duraganlig1 sinanmaktadir. Degiskenler arasinda esbiitiinlesme iliskisi ise
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Gregory ve Hansen (1996) tarafindan onerilen test ile ortaya konmaktadir. Son olarak kisa-
uzun doénem katsay1 tahminleri FMOLS ve CCR yontemleri ile yapilmaktadir.

3.2.1. Zivot ve Andrews (1992) Birim Kok Testi

Yapisal kirilmali birim kok testlerinde kirtlma tarihinin digsal olarak belirlenmesi yani
bagimsiz varsayilmasi izlenecek testler i¢in tutarli degildir. Bu yiizden Perron (1989)’a
kirilma tarihinin digsal olarak belirlendigi i¢in elestiri gelmis ve igsel olarak belirlenen birim
kok testlerinin gelismesine yol agmustir.

Zivot ve Andrews (1992) tarafindan literatiire kazandirilan duraganlik testinde yapisal
degismeler igsel olarak belirlenmektedir ve;

Ve =p+Bt+ay.y+6.DT(@) + Ty Ay, + e (Model A)
Ve =i+ Bt+ayy +6,DU(@) + T ciAy i +e (Model B)
Ve =p+ Bt +ay.1+6:DU(@) +6;DU(9) + Nisicibyei + e (Model C)

seklindeki modelleri ele almiglardir (Zivot & Andrews, 1992). A Modeli i¢in sabit de B
Modeli i¢in trend de, C Modeli igin ise hem sabit de hem de trend de yapisal kirilmanin
bulundugu siireci ifade etmektedir. Ayrica A Modeli i¢in temel hipotez sabit de meydana
gelen bir degisimle birim koklii olmasi iken B Modelin’de trend de, C Modelin’de ise hem
sabit hem de trend de meydana gelen bir soktan dolay: birim kdke sahip oldugunu ifade
etmektedir. Burada ve sirasiyla sabit terim ve trend de yapisal degisimin dikkate alindigi
dummy degiskendir. ise hata terimlerinde meydana gelebilecek otokorelasyon sorununu
ortadan kaldirmak i¢in modele ilave edilmistir.

Analize gegmeden 6nce modelde kullanilacak olan degiskenler i¢in tanimlayici istatistik
degerleri hesaplanmis ve Tablo 1’°de verilmistir.

Tablo 1: Degiskenlere Ait Tamimlayici istatistikler

Degisken Ortalama Standart Sapma Minimum Maksimum Gozlem Sayisi
CO, 0.431 0.273 0.018 0.870 48
GDP 3.076 0.492 2.377 3.893 48
EK 2.977 0.224 2.667 3.361 48
TS 1.419 0.296 0.692 1.809 48

Tablo 1 incelendiginde ortalama degerleri birbirinden farkliyken standart sapma degerleri
ekonomik biiylime hari¢ birbirine yakin ¢ikmistir. En biiyiik standart sapma degerine
ekonomik biiyiime sahipken en kiigiik degerine ise enerji kullanimi sahiptir.
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Degiskenler arasindaki uzun donemli iliskiyi aragtirabilmek ic¢in oncelikle seriler i¢in
duraganlik arastirtlacaktir. Bunun i¢in Zivot ve Andrews (1992) duraganlik testi kullanilmis
ve sonuglar1 Tablo 2’de gosterilmistir.

Tablo 2: Zivot ve Andrews Birim Kok Test Sonuclar:

Model A Model C
Diizey Test istatistigi l?z e;c:l(lgi I?;:E?ia Test Istatistigi l?z e::;:; I?l,l:;lil:l]ia
CO, -4.462 1 2003 -3.042 1 1989
GDP -3.612 1 2005 -3.418 1 2006
EK -5.065 1 2003 -3.286 1 1991
TS -3.052 1 2011 -4.361 1 2003
Birinci Fark
CO, -5.218%* 0 2000 -5.976%** 0 2003
GDP -4.488* 4 1982 -4.925% 4 2006
EK -4.345 0 2001 -5.622%** 0 2003
TS -5.443%%% 3 2008 -5.436%* 3 2002
Kritik Degerler %1=-5.34, %5=-4.93, %10=-4.58 %1=-5.57, %5=-5.08, %10=-4.82

Not: Kritik Degerler Zivot ve Andrews (1992)’den almmustir.

Tablo 2 incelendiginde sabit de meydana gelen degisimin yer aldigt A Model’inin
yaninda hem sabit hem de trend de meydana gelen degisimin igerildigi C Modeli i¢in de
hesaplanan duraganlik test sonuclarina yer verilmistir. Model A igin enerji kullanimi (EK)
degiskeni hari¢ Model C igin ise tiim degiskenlerin diizey istatistik degerleri mutlak degerce
kritik degerlerden kii¢iik oldugundan dolay1 tiim seriler diizey degerlerinde duragan degildir.
Ayrica Model A igin enerji kullanimi (EK) degiskeni hari¢ Model C i¢in ise tiim degiskenler
i¢in birinci farki alindiktan sonra birim kokli olma durumunun ortadan kalktigi
goriilmektedir.

3.2.2. Gregory-Hansen (1996) Esbiitiinlesme Testi

Gregory ve Hansen (1996)’nin literatiire kazandirdigi esbiitiinlesme testinde yapisal
kirilmay1 modele igsel olarak dahil etmistir. Yapisal kirilmali birim kok testlerinde oldugu
gibi Gregory-Hansen (1996) esbiitiinlesme testinde de;

Yie = M1+ @ + Ty + & (Model A)
Yie =ty + @ + Bt +aTyy + & (Model B)
Vie =ty + UoPer + A1 Y23 Yo Per + & (Model C)

seklinde ii¢ farkli model, seriler arasindaki uzun dénemli iliski i¢in kullanilmigtir. Burada #1
ve M2 sabitte kirilmanin oldugu, @1 kirilma, sok veya yapisal degisiklik meydana gelmeden
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onceki egim katsayisi, @z ise kirilma, sok veya yapisal degisiklik meydana geldikten sonraki
egim parametresinde meydana gelen degisimi ifade etmektedir (Gregory & Hansen, 1996).
Gregory-Hansen (1996) esbiitiinlesme analizi i¢in kullanilan Philips test istatistikleri;

Zy = inf‘reTZa(T)
Z = infrerZe(7)
ADF* = inf .y ADF (1)

seklinde denklemlerle gosterilmektedir (Gregory & Hansen, 1996). Bu testler sonucunda
elde edilen Za, Z¢ ve ADF” test istatistikleri Gregory-Hansen (1996) ¢alismasinda bulunan
kritik degerler ile karsilagtirilmakta ve esbiitiinleme iligkisi i¢in sinanan temel hipotez test
bu sekilde test edilmektedir (Tirasoglu & Yildirim, 2012).

Modelde degiskenler arasindaki uzun donemli iliski Gregory-Hansen (1996) testi ile
arastirilmis ve sonuglar Tablo 3’te gosterilmistir.

Tablo 3: Gregory-Hansen (1996) esbiitiinlesme test sonuclari

Test istatistigi Lag Kirilma Tarihi Kritik Degerler
ADF -5.806" 0 1986
1%=-6.51, %5=-6.00, %10=-5.
7t 9544 i 1988 %=-6.51, %5=-6.00, %10=-5.75

Za -63.093 - 1988 1%=-80.15, %5=-68.94, %10=-63.42
Not: (%10), *“(%5), ™" (%]1) diizeyinde anlamlilik seviyeleridir.

Tablo 3 incelendiginde ADF test istatistiginin %10 anlamlilik diizeyindeki kritik
degerlerden biiylik oldugunu; Zt test istatistiginin ise %1 anlamlilik diizeyinde kritik
degerlerden biiylik oldugunu gdstermektedir. Dolayisiyla bu durum Cin igin CO, emisyonu
ile ekonomik biiylime, enerji tiiketimi, ticari serbestlesme arasinda uzun dénemli bir iliskinin
var oldugunu gostermektedir.

3.2.3. Esbiitiinlesme Katsayilarinin Tahmini

Gregory-Hansen (1996) test sonuglari esbiitiinlesme iliskisinin bulundugunu gostermistir.
Bu yiizden aciklayici degiskenlerin bagimli degisken iizerindeki etkisinin biiytikliigii ve
yonil i¢in uzun donem katsayilari arastirtlacaktir. Bunun i¢in ilk olarak Phillips ve Hansen
(1990) tarafindan gelistirilen Tamamen Degistirilmis En Kiiciik Kareler Yontemi (FMOLS)
kullanilacaktir. FMOLS tahmincisinde yapisal degismeler dummy degisken olarak modelde
yer alabilmektedir. Ayrica FMOLS tahmincisi bagimsiz degiskenler ile hata terimleri
arasindaki iliski ve i¢sellik sorununun neden olabilecegi sapmalarin bertaraf edilebilmesi
icin dnemlidir. Bir diger uzun dénem katsay1 tahmincisi i¢in ise Park (1992) tarafindan
gelistirilen Kanonik Esbiitiinlesik Regresyon (CCR) testi kullanilacaktir. CCR tahmincisinde
ise ilgili donemde ortaya g¢ikabilecek olan ve korelasyonun sebep olabilecegi igsellik
problemini asimptotik seklinde yok etmektedir.
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Modelde degiskenler arasinda uzun dénemli iligki bulunmus ve uzun dénem katsay1
tahmini i¢in FMOLS ve CCR tahmin sonuglari Tablo 4’te gosterilmistir.

Tablo 4: FMOLS ve CCR uzun donem katsay1 tahmin sonuclari

Co, GDP EK TS C
FMOLS 0.274" (0.076) 1127 (0.123) -0.031 (0.044) 3.611°77°(0.254)
CCR 0.295"" (0.070) 1.125"(0.106) -0.035 (0.037) -3.656"(0.239)

Not: “(%10), **(%5), " (%]1) diizeyinde anlamlilik seviyeleridir.

Tablo 4’te FMOLS ve CCR sonuglar1 katsayilarin siddeti ve yonii olarak birbirine benzer
sonuglar gostermistir. FMOLS sonuglarina gore uzun dénemde ekonomik biiyiime (GDP) ve
enerji tilketimi (EK) degiskenlerinin katsayilari pozitif ve anlamli iken; ticari serbestlesme
(TS) degiskeninin katsayisi ise negatif ve istatistiksel olarak anlamsiz ¢ikmistir. Katsayilar
olarak incelendiginde ekonomik biiyiime (GDP)’de yasanan %1’lik bir artis CO, emisyonunu
yaklasik %0.27 artirirken; enerji tiiketiminde yasanan %]1°lik bir artis enerji yogunlugunu
yaklasik %1.13 artirmaktadir. CCR model sonuglarina gore ise uzun donemde ekonomik
bliylime (GDP) ve enerji tiketimi (EK) degiskenlerinin katsayilari pozitif ve anlamli iken;
ticari serbestlesme (TS) degiskeninin katsayisi ise negatif ve istatistiksel olarak anlamsiz
cikmustir. Katsayilar olarak incelendiginde ekonomik biiyiime (GDP)’de yasanan %1’lik bir
artis CO, emisyonunu yaklasik %0.30 artirirken; enerji tikketiminde yasanan %1°lik bir artig
enerji yogunlugunu yaklasik %1.13 artirmaktadir.

Modelde kisa donem katsay1 tahmini yapilmis ardindan FMOLS ve CCR hata diizeltme
modeli kogulmus ve sonuglar Tablo 5’te gosterilmistir.

Tablo 5: FMOLS ve CCR kisa donem katsayl tahmin sonuglar:

AEI ECT, AGDP AEK ATS
FMOLS -0.7497(0,166) 0.106 (0.147) 1.036™(0.121) 0.033 (0.032)
CCR -0.688""(0.218) 0.116 (0.164) 1.029"(0.127) 0.043 (0.040)

Not: “(%10), “(%5), ™ (%) diizeyinde anlamlilik seviyeleridir.

Hata diizeltme katsayis1 (ECT) negatif ve istatistiksel olarak anlamli olarak teorik
beklentiye uygun bulunmustur. Dolayisiyla agiklayici degiskenlerin CO, emisyonu
tizerindeki ilgili donemdeki anlamli etkisi dogrulanmaktadir. Hata diizeltme terimi ilgili
donemde herhangi bir yapisal degisikligin dengeye gelme hizini gostermektedir. ECT
teriminin katsayist FMOLS/CCR ig¢in -0.749/ -0.688 bulunarak t-1 déonemindeki bir
varyantin yaklasik % 0.75/ %0.69’unun bir dénemde diizeltilecegini gostermektedir.

4. Sonug ve Oneriler

Bu ¢alismada Cin ekonomisinde 1971-2018 6rneklem doneminde ekonomik biiyiime,
enerji tiikketimi, ticari serbestlesme ve CO, emisyonu arasindaki uzun dénemli iliski
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arastirilmistir. Bu amagla ilk olarak yapisal kirilmalarin modele igsel olarak dahil edildigi
Zivot ve Andrews (1992) birim kok testi uygulanmistir. Degiskenler arasindaki uzun
donemli iliskinin varligi ise Gregory ve Hansen (1996) esbiitiinlesme testi ile arastirtlmigtr.
Bulgular, esbiitiinlesme iliskisinin varligin1 gostermistir. Esbiitiinlesme katsay1 tahmini i¢in
FMOLS ve CCR tahmincilerinden yararlanilmis, ekonomik biiyiime ve enerji kullaniminin
CO, emisyonu iizerinde pozitif etkisi oldugu sonucuna ulasilmistir. Enerji kullaniminin CO,
emisyonu lizerinde ekonomik biiylimeden daha fazla etkisinin oldugu goriilmistiir. Bu
durum Cin’in ekonomik biiyiime gergeklestirirken enerji verimliligini saglayamadigini
gostermektedir.

Diger taraftan kullanilan enerji arasinda en yiiksek payin fosil yakit ile olmast ekonomik
biiyiime esnasinda CO, emisyonunun artti§1 ve ¢evresel bozulmanin meydana geldigi
sonucuna ulasilmaktadir. Bu durum Cin 6zelinde 6énemli bir sorun teskil etmekle birlikte,
Cin’in CO, emisyonu agisindan diinya 6l¢eginde dnemli paya sahip oldugu g6z oniine
alindiginda kiiresel olarak da 6nemli bir sorun haline gelebilmektedir. Politika yapicilarin
hem Cin’in hem de diinyanin gelecegi acisindan fosil yakit kullanimi yerine yenilenebilir
¢evre dostu enerji kullanimint tesvik etmeleri biiyliik 6nem tagimaktadir. S6z konusu
sorunlar, Cin 6zelinde 6nemli firsatlar1 da beraberinde getirecegi diisiiniilmektedir. Oyle ki
cevre odakli enerji verimliligini artiracak olan politikalarin uygulamaya konulmasi ile hem
CO, salinimi azaltilacak hem de enerji verimliligi saglanarak siirdiiriilebilir ekonomik
kalkinma gergeklestirilebilecektir. Kiiresel iklim krizinin dnlenebilmesi ve gelecekte
cevresel bozulmanin en aza indirgenebilmesi igin ¢evre vergisi uygulamasinin da etkili
olabilecegi degerlendirilmektedir. Cin basta olmak iizere, CO, emisyonun disiiriilmesi i¢in
ciddi 6nlemler alinmadig1 durumda (ya da gecikmeli uygulamalarin yapilmasi durumunda)
cevresel bozulma kaynakli kiiresel 1sinma sonucu diinya genelinde yenilenebilir enerji pay1
icerisinde 6nemli paya sahip olan hidro kaynagi da tehdit altinda olacaktir.

Hakem Degerlendirmesi: Dis bagimsiz.

Cikar Catismasi: Yazarlar ¢ikar ¢atigmasi bildirmemistir.

Yazar Katkilari: Calisma Konsepti/Tasarim- S.0.; Veri Toplama- M.N.; Veri Analizi/Yorumlama- M.N., S.0.; Yaz1 Taslagi- S.0.;
Igerigin Elestirel incelemesi- S.0., M.N.; Son Onay ve Sorumluluk- S.0., M.N.

Finansal Destek: Yazarlar bu ¢alisma i¢in finansal destek almadigini beyan etmistir.

Peer-review: Externally peer-reviewed.

Author Contributions: Conception/Design of Study- S.0.; Data Acquisition- M.N.; Data Analysis/Interpretation- M.N., S.0.; Drafting
Manuscript- S.0.; Critical Revision of Manuscript- S.0., M.N.; Final Approval and Accountability- S.0., M.N.

Conflict of Interest: The authors have no conflict of interest to declare.

Grant Support: The authors declared that this study has received no financial support.

260 iktisat Politikasi Arastirmalan Dergisi - Journal of Economic Policy Researches



Mustafa NAIMOGLU, Sefa OZBEK

Kaynakca/References

Agir, H., Ozbek, S. & Tiirkmen, S. (2020). Tiirkiye’de yenilenebilir enerji kaynaklarmin belirleyicileri: Ampirik bir
tahmin. Uluslararasi Ekonomik Arastirmalar Dergisi, 6(4), 39-48.

Akgay, S., & Karasoy, A. (2018). Dogrudan yabanci yatirimlar ve karbondioksit emisyonu iliskisi: Tiirkiye
ornegi. Ankara Universitesi SBF Dergisi, 73(2), 501-526.

Allard, A., Takman, J., Uddin, G. S. & Ahmed, A. (2018). The n-shaped environmental Kuznets curve: An empirical
evaluation using a panel quantile regression approach. Environmental Science and Pollution Research, 25(6),
5848-5861.

Altintas, H. (2013). Tirkiye’de birincil enerji tiketimi, karbondioksit emisyonu ve ekonomik biiytime iligkisi:
Esbiitiinlesme ve nedensellik analizi. Eskigehir Osmangazi Universitesi IIBF Dergisi, 8(1), 263-294.

Ang, J. B. (2007). CO, emissions, energy consumption and output in France. Energy Policy, 35, 4772—4778.

Apergis, N. & Oztiirk, 1. (2015). Testing environmental Kuznets curve hypothesis in Asian countries. Ecological
Indicators, 52, 16-22.

Asic, A, A., & Acar, V. S. (2013). Ekolojik ayak izimiz ne séyliiyor? Tiirkiye’de Biiyiime-Doga iliskisi. Umit
Senesen’e Armagan Paylasimlar: Sayilarla Tiirkiye Ekonomisi, 271-298.

Atamtiirk, B. (2007). Biiyiime teorileri ve IMF politikalari. Marmara Universitesi Iktisadi ve Idari Bilimler
Dergisi, 22(1), 89—103.

Atgiir, M. (2021). Ekonomik biiyiime, enerji tiiketimi ve karbon emisyonlari iliskisi: Cin drnegi. Afyon Kocatepe
Universitesi Sosyal Bilimler Dergisi, 23(1), 172-186.

Barro, R. J. (1991). Economic Growth in a cross-section of countries. Quarterly Journal of Economics, 106, 407—
443.

Barro, R. J. & Sala-i-Martin, X. (1992). Convergence. Journal of Political Economy, 100, 223-251.

Bento, J. P. C. & Moutinho, V. (2016). CO, emissions, non-renewable and renewable electricity production,
economic growth, and international trade in Italy. Renewable and Sustainable Energy Reviews, 55, 142—155.

Besel, F., & Yardimcioglu, F. (2016). Tiiketici giiven endeksi ile makro degiskenler arasindaki iliski. In /CPESS
(International Congress on Politic, Economic and Social Studies) (No. 1).

Bozkurt, C. & Okumus, 1. (2015). Tiirkiye’de ekonomik biiyiime, enerji tiikketimi, ticari serbestlesme ve niifus
yogunlugunun CO, emisyonu iizerindeki etkileri: Yapisal kirilmalt esbiitiinlesme analizi. Mustafa Kemal
Universitesi Sosyal Bilimler Enstitiisii Dergisi. 12(35). 23-35.

CCPI (2018). Climate Change Performance Index. (Erisim Tarihi 15.03.2022).

Chandran, V. G. R. & Tang, C. F. (2013). The impacts of transport energy consumption, foreign direct investment and
income on CO2 emissions in ASEAN-5 economies. Renewable and Sustainable Energy Reviews, 24, 445-453.

Chang, C. C. (2010). A multivariate causality test of carbon dioxide emissions, energy consumption and economic
growth in China. Applied Energy, 87, 3533-3537.

Caglayan, A. E. & Kangalli, U. S. G. (2019). Endogeneity and nonlinearity in the environmental Kuznets curve: A

control function approach. Panoeconomicus, 1-26.

Cetintas, H. & Sarikaya, M. (2015). CO, emissions, energy consumption and economic growth in the USA and the
United Kingdom: ARDL approach. C.U. Iktisadi ve Idari Bilimler Dergisi, 16(2), 173-194.

Cetintas, H., Bicil, I. M., & Tiirkoz, K. (2016). Tiirkiye’de CO, salinimlar1 enerji tiiketimi ve ekonomik biiyiime
iliskisi. Finans Politik ve Ekonomik Yorumlar, 619, 57-67.

Destek, M. A. (2018). Cevresel Kuznets egrisi hipotezinin Tiirkiye i¢in incelenmesi: STIRPAT modelinden
bulgular. Cumhuriyet Universitesi Iktisadi ve Idari Bilimler Dergisi, 19(2), 268-283.

iktisat Politikasi Arastirmalan Dergisi - Journal of Economic Policy Researches 261



Cin Kirli mi Buyuyor? Yapisal Kirlmali Esbitiinlesme Analizi

EPI (2016). Environmental Performance Index, http://www.epi.yale.edu/country-rankings (Erisim Tarihi
14.08.2021).

Erdogan, 1., Tiirkéz, K., & Goriis, M. S. (2015). Cevresel Kuznets Egrisi hipotezinin Tiirkiye ekonomisi i¢in
gecerliligi. Dumlupinar Universitesi Sosyal Bilimler Dergisi, 44, 113-123.

Fine, B. (2000). Critical survey. Endogenous growth theory: A critical assessment. Cambridge Journal of
Economics, 24(2), 245-265.

Gregory, A. W. & Hansen, B. E. (1996). Residual-Based Tests for cointegration in models with regime shifts.
Journal of Econometrics, 70, 99—126.

Grossman, G. M., & Helpman, E. (1991). Innovation and growth in the global economy. MIT press.

Halicioglu, F. (2009). An econometric study of CO, emissions, energy consumption, income and foreign trade in
Turkey. Energy Policy, 37, 1156-1164.

Hatemi-J, A. (2008). Tests for cointegration with two unknown regime shifts with an application to financial market
mtegration. Empirical Economics, 35(3), 497-505.

International Energy Agency (IEA), (2022), Data and statistics, www.iea.org. (Erisim Tarihi: 06/02/2022).

Karadas, H. A., & Kosaroglu, S. M. (2020). Tarim iiriinleri fiyatlari, ham petrol fiyat: ve déviz kuru iliskisi: Tiirkiye i¢in
esbiitiinlesme analizi. Istanbul Ticaret Universitesi Sosyal Bilimler Dergisi, 19(Temmuz 2020 (Ozel Ek), 515—526.

Karakaya, E. (2016). Paris iklim anlasmasi: igerigi ve Tiirkiye tizerine bir degerlendirme. Adnan Menderes
Universitesi Sosyal Bilimler Enstitiisii Dergisi, 3(1), 1-12.

Kim, M. H. & Nodir, A. (2012). The lesser of two evils: An Empirical mnvestigation of foreign direct investment-
pollution tradeoff. Applied Economics, 44(20), 2597-2606.

Kiiliink, 1. (2018). Tiirkiye’de ekonomik biiyiime ve karbon salinimu iliskisi: Engle-Granger esbiitiinlesme analizi
(1960-2013). Yonetim ve Ekonomi Arastirmalart Dergisi, 16(1), 193-205.

Lebe, F. (2016). Cevresel Kuznets egrisi hipotezi: Tiirkiye i¢in esbiitiinlesme ve nedensellik analizi. Dogus
Universitesi Dergisi, 17(2), 177-194.

Lotfalipour, M. R., Falahi, M. A. & Ashena, M. (2010). Economic growth, CO, emissions, and fossil fuels
consumption in Iran. Energy, 35, 5115-5120.

Manga, M. & Cengiz, O. (2020). Cevresel kuznets hipotezine kiiresellesme eksenli yaklagim: Tiirki cumhuriyetler
ornegi. Siileyman Demirel Universitesi Vizyoner Dergisi, 11(28), 738752

Mankiw, N. G., Romer, D. & Weil, D. N. (1992). A contribution to the empirics of economic growth. Quarterly
Journal of Economics, 107, 407-437.

Menyah, K. & Wolde-Rufael, Y. (2010). Energy consumption, pollutant emissions and economic growth in South
Africa. Energy Economics, 32, 1374-1382.

Mikayilov, J. 1., Galeotti, M. & Hasanov, F. J. (2018). The impact of economic growth on CO, emissions in
Azerbaijan. Journal of Cleaner Production, 197, 1558-1572.

Mushkin, S. J., (1962). Health as an investment. Journal of Political Economy, 70, 129-157.

Ozel, H. A. (2012). Ekonomik biiyiimenin teorik temelleri. Cankirt Karatekin Universitesi Iktisadi ve Idari Bilimler
Faliiltesi Dergisi, 2(1), 63-72.

Oztiirk, I. & Acarave, A. (2010). CO, emissions, energy consumption and economic growth in Turkey. Renewable
and Sustainable Energy Reviews, 14,3220-3225.

Ozturk, 1., & Acaravc, A. (2013). The long-run and causal analysis of energy, growth, openness and financial

development on carbon emissions in Turkey. Energy Economics, 36, 262-267.

Pack, H. (1994). Endogenous growth theory: intellectual appeal and empirical shortcomings. Journal of Economic
Perspectives, 8(1), 55-72.

262 iktisat Politikasi Arastirmalan Dergisi - Journal of Economic Policy Researches



Mustafa NAIMOGLU, Sefa OZBEK

Palokangas, T. (2012). Clean versus dirty economic growth. Discussion Paper No. 649:2012.

Park, J. Y. (1992). Canonical cointegrating regressions. Econometrica, Journal of the Econometric Society, 119—
143.

Pata, U. K. (2018a). Procedure, the effect of urbanization and industrialization on carbon emissions in Turkey:
Evidence from ARDL bounds testing. Environmental Science and Pollution Research, 25, 7740-7747.

Pata, U. K. (2018b). Renewable energy consumption, urbanization, financial development, income and CO,
emissions in Turkey: Testing EKC hypothesis with structural breaks. Journal of Cleaner Production, 187, 770—
779.

Pata, U. K. (2018c). The influence of coal and noncarbohydrate energy consumption on CO, Emissions: Revisiting
the environmental Kuznets Curve hypothesis for Turkey. Energy, 160, 1115-1123.

Perron, P. (1989). The great crash, the oil price shock, and the unit root hypothesis, Econometrica, 57(6), 1361—
1401.

Phillips, P. & Hansen, B. (1990). Statistical Inference in instrumental variables regression with I(1) processes.
Review of Economic Studies, 57, 99—125.

Romer, P. M. (1986). Increasing returns and long-run growth. Journal of Political Economy, 94(5), 1002—1037.

Saatci, M. & Dumrul, Y. (2011). Cevre kirliligi ve ekonomik biiylime iliskisi: Cevresel Kuznets Egrisinin Tiirk
ekonomisi i¢in yapisal kirilmal1 es-biitiinlesme yontemiyle tahmini. Erciyes Universitesi Iktisadi ve Idari
Bilimler Fakiiltesi Dergisi, (37), 65-86.

Schultz, T. W. (1960). Capital Formation by Education. Journal of Political Economy, 68, 571-583.
Schultz, T. W. (1961). Investment in Human Capital. American Economic Review, 51, 1-17.
Seyidoglu, H. (2006). Iktisat Biliminin Temelleri. Istanbul, Giizem Can Yaylart No:21.

Shahbaz, M., Khan, S., Ali, A. & Bhattacharya, M. (2015). The impact of globalization on CO, emissions in China.
Munich Personal RePEc Archive, MPRA Paper No. 64450, 1-28.

Shahbaz, M., Khraief, N., Uddin, G. S., & Oztiirk, 1. (2014). Environmental Kuznets curve in an open economy: A
bounds testing and causality analysis for Tunisia. Renewable and Sustainable Energy Reviews, 34, 325-336.

Singh, S. P. & Dube, M. (2014). BRICS and the world order a beginner’s guide, SAIIA & Gegafrica,http://cuts-
international.org/BRICTERN/pdf/BRICS and the World Order-A_Beginners_Guide.pdf (Erisim Tarihi
15.12.2021).

Sahindz, A., & Fotourehchi, Z. (2013). Cevresel Kuznets Egrisi: Indirgenmis ve ayristirilmis modellerle ampirik bir
analiz. Hacettepe Universitesi Iktisadi ve Idari Bilimler Fakiiltesi Dergisi, 31(1), 199-224.

Seker, F., Ertugrul, H. M. & Cetin, M. (2015). The impact of foreign direct investment on environmental quality: A
bounds testing and causality analysis for Turkey. Renewable and Sustainable Energy Reviews, 52, 347-356.

Tiragoglu, M., & Yildirim, B. (2012). Yapisal kirilma durumunda saglik harcamalar1 ve ekonomik biytime iligkisi:
Tiirkiye tizerine bir uygulama. Ejovoc (Electronic Journal of Vocational Colleges), 2(2), 111-117.

Topgu, F. H. (2018). Diisiik karbon ekonomisine gecme(me): Iklim degisikligi ve enerji politikalar1 baglaminda bir
bakis. Akdeniz [IBF Dergisi, 115-154.

Turan, T. (2008). Iktisadi Biiyiime Teorisine Giris, Istanbul, Yalin Yayncilik.

Ulucak, R., & Erdem, E. (2017). Ekonomik biiyiime modellerinde ¢evre: ekolojik ayak izini esas alan bir uygulama.
Hacettepe Universitesi Iktisadi ve Idari Bilimler Fakiiltesi Dergisi, 35(4), 115-147.

UNFCC, (2017). http://unfcce.int/paris_agreement/items/9485.php, (Erisim Tarihi 19.12.2021).
Yetkiner, 1. H. (2006). Saglik ile biiyiime. Ege Academic Review, 6(2), 83-91.

Yilanci, V., & Ozcan, B. (2010). Yapisal kirtlmalar altinda Tiirkiye i¢in savunma harcamalari ile GSMH arasindaki

iktisat Politikasi Arastirmalan Dergisi - Journal of Economic Policy Researches 263



Cin Kirli mi Buyuyor? Yapisal Kirlmali Esbitiinlesme Analizi

iliskinin analizi. Cumhuriyet Universitesi Iktisadi ve Idari Bilimler Dergisi, 11(1), 21-33.

Yurtkuran, S. (2021). Cevresel Kuznets egrisi hipotezinin gecerliligi ve yesil lojistik: Tiirkiye ornegi. Balikesir
Universitesi Sosyal Bilimler Enstitiisii Dergisi, 24(45), 171-201.

Zarsky, L. (1999). Havens, halos and spaghetti: untangling the evidence about foreign direct investment and the
environment. Conference on Foreign Direct Investment and the Environment, OECD: Paris, 1-25.

Zhang, X. P. & Cheng, X. M. (2009). Energy consumption, carbon emissions and economic growth in China,
Ecological Economics, 68(10), 2706-2712.

Zivot, E., & Andrews, D. (1992). Further evidence on the great crash, the oil price shock, and the unit root
hypothesis. Journal of Business & Economic Statistics, 10(3), 251-270.

264 iktisat Politikasi Arastirmalan Dergisi - Journal of Economic Policy Researches



iktisat Politikasi Arastirmalari Dergisi -
Journal of Economic Policy Researches
Cilt/Volume: 9, Sayi/Issue: 2, 2022
E-ISSN: 2148-3876

Z55% [STANBUL
S UNIVERSITY
—PRESS

\STA,

¥rast

RESEARCH ARTICLE / ARASTIRMA MAKALESI

The Dynamics Affecting the Export-Import Ratio in
Turkey: A Hybrid Model Proposal with Econometrics

and Machine Learning Approach

Tiirkiye'de ihracat-ithalat Oranini Etkileyen Dinamikler: Ekonometri ve

Makine Ogrenmesi Yaklasimiyla Hibrit Model Onerisi

Erdemalp OZDEN'

ABSTRACT

The indicators related to foreign trade are conventionally measured in
a currency or as the ratio of the country's gross domestic products. The
ratio of exports to imports, alternatively, provides more useful results
when comparing the foreign trade performance of economies both
over time and with other countries as a unit-free indicator. In this study,
the macroeconomics and financial determinants affecting this ratio are
examined both econometrically and using the machine learning method.
In this context, the autoregressive distributed lag model method was first
used to investigate the relationship between normalized gross domestic
products, exchange rate, consumer price index, producer price index,
crude oil and Turkey's ratio of exports to imports rate between 2010-
2021, monthly. Long-term analysis showed that the 1% depreciation of
the Turkish Liras against the US dollar increased the ratio of exports to
imports rate by 0.7 points. In addition, a 1% increase in consumer price
index will increase ratio of exports to imports by 1.9 points, while a 1%
increase in producer price index will cause a -0.8 point decrease on the
ratio of exports to imports. Then, the pattern between the variables was
analyzed with quadratic support vector machine, a machine learning
method. Finally, the novel ARDL-SVM hybrid method was developed, and
the pattern between the variables was examined. The findings revealed
that although the econometric method provided a broader scope for
interpreting the relationships between variables, the developed ARDL-
SVM method successfully captured patterns between variables.
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0z

Dis ticaretle ilgili gostergeler, geleneksel olarak bir para birimi veya tlkenin gayri safi yurtici hasilas’nin orani olarak
olglilmektedir. Diger yandan, ihracatin ithalati karsilama orani birimsiz bir gésterge olarak, ekonomilerin hem zaman
icindeki hem de diger Ulkelerle dis ticaret performanslarini karsilastirirken daha faydali sonuglar vermektedir. Bu
calismada, bu orani etkileyen makro ekonomik ve finansal belirleyiciler hem ekonometrik olarak hem de makine
ogrenmesi yontemi kullanilarak incelenmistir. Bu kapsamda ARDL yontemi, ilk olarak 2010-2021 yillari arasinda
normalize GSYiH, déviz kuru, TUFE, UFE, ham petrol ile Tiirkiye'nin REIl orani arasindaki iliskiyi aylik olarak aragtirmak
icin kullanilmistir. Uzun vadeli analiz, TL'nin ABD dolari karsisinda %1'lik deger kaybinin REI oranini 0,7 puan artirdigini
géstermistir. Ek olarak, TUFE'deki %1'lik bir artis REI'yi 1,9 puan artirirken, UFE'deki %1'lik bir artis REI'de -0.8 puanlik
bir diistise neden olmaktadir. Daha sonra, degiskenler arasindaki riintli, bir makine 6grenmesi yéntemi olan ikinci
dereceden destek vektdér makineleri (SVM) ile analiz edilmistir. Son olarak, yeni ARDL-SVM hibrit yéntemi gelistirilmis
ve degiskenler arasindaki oriinti incelenmistir. Bulgular, ekonometrik yontemin degiskenler arasindaki iliskileri
yorumlamada daha genis bir perspektif sunmasina ragmen, gelistirilen ARDL-SVM yo6nteminin degiskenler arasindaki
ortintlleri daha basarili sekilde yakaladigini ortaya koymustur.

Anahtar Kelimeler: Uluslararasi ticaret, ihracatin ithalata orani, ARDL, SVM, Tirkiye
Jel Code: F10,F14,C13

1. Introduction

The structure of international trade and its change over the years contain valuable
information about the economic viability. This structure is followed carefully because of its
effects on open economy countries’ domestic and foreign economic balance. The support of
international financial institutions such as the International Monetary Fund and the World
Bank to liberalize trade and limit import-substitution-based development strategies has
increased international trade in developing countries in recent decades. While international
trade was 25% of the World’s Gross Domestic Product (GDP) in 1970, this rate increased to
52% in 2020 (Worldbank, 2022). In Turkey, with the liberalization movements in the
economy after 1980, especially Turkey’s trade with Western Europe gained weight. In 1995,
Turkey’s signing of a customs union agreement in the EU accession process increased this
economic cooperation. However, when foreign trade in Turkey is analyzed structurally, it is

seen that imports are almost always higher than exports (See Figure 1).

The fact that imports are more than exports creates a foreign trade deficit and affects the
current account balance, the most critical component of the balance of payments. The foreign
trade deficit is usually measured in money or as a gross national product (GDP) ratio. This
also brings some difficulties. First of all, to determine a country’s foreign trade balance or
deficit exactly, it is necessary to show both exports and imports in the same measure. In
addition, in order to understand foreign trade in a country, it is necessary to consider not
only the import and export values but also the amount. That is, the measurement of the value
obtained by foreign trade in a country shows how much foreign currency the country pays
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when importing or how much foreign currency input it receives when exporting. On the
other hand, the measurement in terms of quantity shows whether exports and imports have
increased in real terms. Therefore, it is necessary to interpret these two variables while
making the analysis.

Figure 1. Turkey’s Export and Import (in Million Dollars)'
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On the other hand, the ratio of the export to import (REI) coverage indicator can be used
to examine the developments in the foreign trade of the countries (Mikic & Gilbert, 2009).
This ratio shows how much of the import is covered by exports. Therefore, thanks to this
ratio, it can be helpful to see both the trade performance of the same country over the years
and its place among other countries.

Considering REI as a foreign trade measure, the critical advantage of REI is the
differences in reflecting exchange rate movements on trade and GDP. While the changes in
exchange rates are more similar and closer to each other in export and import prices, their
reflection on the whole GDP may be different. Therefore, while the ratio of import, export,
or foreign trade volume to GDP changes rapidly in sudden changes in exchange rates, REI
exhibits a more limited change. This limited change puts REI in a more advantageous
position regarding its ability to reflect foreign trade performance.

To explain another advantage of REI with an example, let us take two different countries.
Let the ratio of exports and imports to GDP be 30% and 40% in the first country, and 20%
and 30% in the second country. The foreign trade deficit in both countries is at the level of
10% of GDP. However, while the REI was 0.75 in the first country, this rate was 0.67 in the

! While the left axis of Figure 1 shows the change in exports and imports in million dollars according to years, the
right axis indicates the foreign trade difference over the years.
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second country. As a demonstration, the foreign trade deficit does not allow a clear
distinction between the two countries; on the contrary, it can be said that with REI, the trade
volume of the first country is higher, and therefore there is greater integration with the
outside world. Therefore, when there is an increase in the exports of the first country or a
decrease in the imports, it can be interpreted that the foreign trade deficit can be closed more
quickly than in the second country. It would be more challenging to close the foreign trade
deficit at the same rate in the second country.

In this context, REI offers a normalized and de-united measure of the foreign trade
deficit. The coverage ratio of a country in year t is shown as:

X

J. =
LM, (1)

In Equation 1, X, represents the country’s exports in year t, and M, its imports. In the
normalization created by dividing the foreign trade deficit by GDP, as stated above, countries
differ in terms of openness. Therefore, a foreign trade deficit of a certain percentage of GDP
has different meanings for different countries.

In this research, the export-import coverage ratio is examined as a foreign trade measure,
and the effects of changes in the exchange rate, Brent petroleum, consumer and producer
price indices, and finally, the GDP on REI are investigated. First, the most suitable
econometric method was determined for the research, and analyses were made in this
direction. Later, the machine learning method, which is generally much more successful in
solving non-linear relations, was used, and a new hybrid method was introduced, especially
for predicting the future.

In this study, firstly, REI, which is not frequently analyzed in the economic literature in
Turkey, will be analyzed in the light of econometric models. As it is known, certain
assumptions and tests are made while performing an econometric analysis. If the prepared
data cannot pass these tests and assumptions, either a different method is used or a different
time interval, and the variable group is selected. All these bring some problems with
econometric analysis. In recent years, Bayesian analysis methods and, more importantly,
machine learning methods have been used as an alternative to these methods. The purpose of
applying two different methods to the same model is to compare the econometric and
machine learning method in terms of the predictive power of features.

Moreover, and importantly, in this research, the machine learning method was built on
the outputs obtained after the econometric method, and a hybrid one was developed. With
this advanced method, estimation was made, and all results were compared. Therefore, this
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study is unique because it uses the export-import coverage ratio to measure foreign trade and
analyzes it using both econometric and machine learning methods, and it is thought to
contribute to the economic literature.

2. Literature

In this study, the elasticity of import coverage ratio according to national income,
exchange rate, and Brent oil price, which affect the input price of production, will be
examined. When the literature is reviewed, it is observed that the studies on REI in Turkey
are limited. In other respect, although the studies on the dependent variable are limited in the
literature, when it is examined in terms of the econometric method, it can be mentioned that
there are studies that can make inferences indirectly (on import-export, trade balance).

Vita and Abbott (2004) investigated the effect of exchange rate variation on US exports
using the ARDL bounds test. The study’s findings showed the existence of a cointegration
relationship between some international economic determinants. Furthermore, while the
sign and magnitude of this effect vary depending on the case, the data show that US exports
have been significantly affected by exchange rate volatility.

Using Pakistani data, Waliullah, Kakar, Kakar and Khan (2010) investigated the short
and long-run relationships among the trade balance and other macroeconomic variables.
Using annual data from 1970 to 2005, researchers investigated a long-term balance link
between the variables by the trade balance using the ARDL approach. The boundary test
claims that the trade balance and other variables have a stable long-run connection. The
estimation results support the Marshall Lerner condition, indicating that exchange rate
depreciation is positively related to long-run and short-run trade balances. According to the
study’s findings, money supply and income play an important role in determining trade
balance. Growth and monetary policy have a more significant impact on trade balance than
the exchange rate.

Altintag (2013) aims to estimate Turkey’s export function with the ARDL method and
causality tests using exports, foreign real income, real exchange rate, real oil prices, and
relative export price with quarterly data for the 1987-2010 period. The estimation result
revealed a long-term relationship between exports and defined variables. While the relative
export price has no long-term significance, the absolute oil price seems to positively and
considerably impact exports. Granger Causality Test Results showed the existence of a one-
way relationship from relative export price to exports, from real exchange rate to foreign
income, from foreign income to real oil price. Furthermore, a bidirectional link between
exports and foreign income, relative export price, and real oil price.
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Thao and Jian Hua (2016) looked at the impact of trade policy reforms on Vietnam’s
foreign trade and weighed in on the benefits and drawbacks resulting from the changes. In
addition, the scope and application method of trade policy reform in Vietnam are discussed
in detail. ARDL test and error correction model (ECM) were applied in the study. In addition,
the stability of the model used was tested with CUSUM and CUSUMSQ. The cointegration
findings revealed that the response and explanatory variables had a long-term relationship. It
is concluded that the trade policy reform in Vietnam has a positive impact on foreign trade
activity, economic development, and people’s living standards.

Mukhtar, Adamu, Ibrahim Abdullahi, Shehu and Buba (2022) examined the elements
that influence Nigerian exports. For the years 1989 to 2019, financial, macro and international
economics determinants were all tracked. The impacts of supply, physical capital, and
government expenditures on exports were explored utilizing the ARDL model. Interest rate,
domestic credit, openness to trade, income per capita, agricultural output, and manufacturing
all favorably affect exports, while inflation, exchange rate, foreign direct investment, and
government expenditures all negatively affect exports, according to the findings.

Other recent studies in the literature examine the impact of international trade on growth.
Raghuramapatruni and Reddy (2020) utilized ARDL to explore into the hands of global
trade on India’s economic growth. The outcome of this research imply that exports and
domestic investments get a significantly positive impact on GDP. It was discovered that
there is a negative and statistically significant association between imports and exchange
rates and GDP. The results of the short-term relationship estimation indicated a strong
positive relation between exports and domestic investments, and also a negative but
statistically irrelevant association amongst imports and exchange rates.

Bardi and Hfaiedh (2021) examined the effect of trade openness on the economic growth
of Mediterranean countries using the ARDL panel method for eight countries between 1975
and 2016. The findings revealed that economic development and trade openness have a one-
way causal relationship. Furthermore, financial openness contributes to economic growth.
Changes in the financial sector have less impact on economic growth in the nations studied
than other factors, and the human capital and investment ratios encourage economic growth.

Ahmed, Zhang and Cary (2021) researched Japan to explore the relation between
environmental variables and macroeconomics indicators. The researchers used Narayan-
Popp and CMR unit root tests to determine cointegration and long-term linkages while also
asymmetric and symmetric ARDL techniques. The outcomes of this research revealed that
there had been simultaneously symmetrical and asymmetrical long-term relations between
the variables. Consequently, economic globalization and financial growth increase the
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ecological footprint, with such an improvement in financial development raising the
footprint more effectively. Furthermore, environmental consequences and environmental
issues will arise once energy consumption improves.

Few studies in the literature examine foreign trade with hybrid models. Yu, Wang and
Lai (2008) propose a novel kernel-based ensemble learning approach that combines
econometric and artificial intelligence (AI) models to forecast China’s foreign trade volume.
The experimental results show that the hybrid econometric-Al ensemble learning approach
outperforms the other linear and nonlinear models in this study in terms of prediction
performance.

Sun, Zhang and Wang (2020) researched a novel hierarchical model to forecast China’s
foreign trade because hierarchies naturally organize economic systems. First, international
trade data are separated in this paper from the perspectives of trading partners and trading
products, with total exports and imports as target variables. The bottom time series are then
modeled by corresponding control variables based on trading theories. The results show that
this forecasting model outperforms benchmark models and generates consistent forecasts for
total imports and exports.

Finally, although economic studies using ARDL and SVM methods are not common in
the literature, it is seen that other machine learning methods and ARDL methods have been
used in the last few years. Wu et al. (2020) analyzed the interaction involving financial
development and economic growth for Asian nations between 1960 and 2016. They used
ARDL and machine learning approaches. Even though there is no long-run cointegration
among real GDP and private credit, the outcomes indicate that the three Asian economies
assessed have short-run causality.

Bakshi, Jaiswal and Jaiswal (2021) monitored the efficiency of the Indian crude oil
futures market by cointegration tests with the ARDL model. In the study, besides the ARDL
model to estimate crude oil futures prices, support vector regression from machine learning
algorithms and XGBoost were used to make comparisons. ARDL model obtained more
accurate prediction results than machine learning models.

3. Methodology

In the research, the REI, which shows Turkey’s foreign trade with other countries, and its
sensitivity to exchange rate, national income, consumer and producer price index, and Brent
oil prices, are examined with econometrics and machine learning analyses.

First, the econometric method that analyzes the relationship between dependent and
independent variables in the most appropriate way is selected, and the results are interpreted.
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Then, the non-linear relationship between these variables will then be analyzed using the
machine learning method. Moreover finally, a hybrid method will be applied using the
machine learning method with the results obtained by econometric analysis. As a result, the
method that best shows the relationship between the variables will be reported.

3.1. Data

In the analyses, export and import data, normalized GDP, exchange rate, Consumer price
index (CPI), Producer price index (PPI), and Brent oil data were used for 2010-2021 at a
monthly frequency. The data sets and details used for these variables are shown below.

Table 1: Definition of the Variables

Variable Symbol Data Sources
The ratio of Export to Import REI UNCTAD
Normalized GDP GDP FRED
Exchange Rate (USDTRY) EXC Turkstat
Consumer Price Index CPI Turkstat
Producer Price Index PPI Turkstat
Brent Crude Oil Price BRENT FRED

While building the data set, The United Nations Conference on Trade and Development
(UNCTAD) was used to prepare the data for the REI variable. For independent variables, the
data set presented by the Organization for Economic Cooperation and Development (OECD)
for GDP under the title of Main Economic Indicator; Turkish Statistical Institute
(TURKSTAT) was used for EXC, CPI, and PPI, and Federal Reserve Economic Data
(FRED) was used for BRENT in Table 2.

Table 2: The statistical description of the Data Set

REI GDP EXC CPI PPI BRENT
Mean 0,699 99,856 3,338 289,254 290,448 75,825
Maximum 0,507 101,611 8,030 517,960 590,520 126,590
Minimum 1,011 93,560 1,427 174,070 164,936 14,850
Std. Dev. 0,103 1,198 1,844 95,756 111,276 27,508
Skewness 0,656 -1,983 0,957 0,765 1,011 0,140
Kurtosis 3,096 9,598 2,683 2,421 2,800 1,801
Observation 134 134 134 134 134 134

In Table 2, the REI variable shows the ratio of exports to imports. According to this
variable, while the lowest value of REI in Turkey was in September 2011, it reached the
highest rate in October 2018. First independent indicator is GDP which is normalized?. The
93.56 value in the table shows the year May 2002, while the highest value of 101.6 shows

) . . . A (x—mean) Lo . Lo
* The series are normalized by using the formula, which is, 5x“mean, 7’ Where X indicates the series and T indicates

the sample size (OECD, 2022).
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the data for February 2018. EXC is the TL equivalent of the dollar in nominal terms. CPI,
PPI, and Brent petroleum are also included in the data collected from data sources. In more
detail, the change of the variables in the historical process is shown in Figure 2.

3.2. Econometric Approach: Autoregressive Distributed Lag Models

Non-stationary economic time series are particularly prevalent (Johansen & Juselius,
2009). A spurious regression problem may arise in non-stationary time series analyses
(Granger & Newbold, 1974). The methods developed by Engle and Granger (1987),
Johansen (1988) and Johansen and Juselius (2009) can be widely used to determine the
cointegration relationship between series. However, Engle and Granger’s methods are not
preferred because there may be more than one cointegration relationship in cases where
there are more than two inputs. Furthermore, in the Johansen, Johansen, and Juselius tests,
all series should not be stationary in level and should be stationary when the difference is
taken to the same degree. These limitations in classical cointegration tests led to the ARDL
bounds test approach.

In this context, the ARDL bounds test approach has some advantages over alternative
cointegration tests. The most significant benefit is that it can be used notwithstanding
whether the analysis parameters are 1(0) or I(1). This feature of ARDL analysis eliminates
the necessity of determining the integration degrees of the variables a priori. Furthermore,
when the power of unit root tests is low, there is a chance that the pretest will produce
questionable results. Another benefit of the bounds test methodology in this perspective is
that it has better statistical properties than the Engle-Granger method when the unconstrained
error correction model (UECM) is used. Another significant advantage is that it works well
with small or limited sample sets. Since it produces more reliable results when the number
of observations is low compared to the Engle-Granger and Johansen cointegration tests
(Morley, 2006).

The ARDL bounds testing approach is divided into three stages. The first stage
determines whether the variables included in the analysis have a long-term relationship. If
the variables have a cointegration relationship, long and short-term elasticity is obtained in
the following stages (Odhiambo, 2009). The UECM, created in the first stage for the ARDL
bounds test approach, is included in Equation 2. Finally, the model in question is expressed
in its adapted form to this research.

iktisat Politikasi Aragtirmalar Dergisi - Journal of Economic Policy Researches Cilt/Volume: 9, Sayi/Issue: 2, 2022 273



The Dynamics Affecting the Export-Import Ratio in Turkey: A Hybrid Model Proposal with Econometrics and Machine...

AREl, = ag + 6,REl,_; + 6,GDP,_y + 03EXC,_y + 6,CPI,_; + 65PPl,_, + 64BRENT,_,
14 14 14 14

+ Z BuAREL_; + Z B, jAGDP,_; + Z B3;AEXC,_; + Z B4jACPI,_
i=1 j=0 j=0 =0

14 14
j=0 j=0 2)

The p-value in the model in Equation 2 represents the appropriate lag length. Information
criteria are used to decide the p-value. The null hypothesis Hy: 0,=0,=0;=0,=05=0=0 is
tested using the F test after determining the lag length in the ARDL bounds test approach to
investigate the existence of a cointegration relationship between the variables included in
the analysis (Narayan, 2005). The standard F test, used to test the null hypothesis, has a non-
standard distribution in a few cases (Narayan & Smyth, 2006). These situations include
whether the ARDL model’s variables are 1(0) or I(1), the number of variables and whether
the ARDL model contains constant terms and/or trends. As a result, Pesaran et al. (2001)
tabulated the critical values compared with the test statistics.

These critical values are divided into two parts. First, the variables being 1(0) and I(1)
were used to calculate critical values for the lower and upper limits. Assume the calculated F
statistical value is greater than the critical value’s upper limit. In that case, the null
hypothesis, which states no long-term relationship between the variables, is rejected.
However, the null hypothesis cannot be rejected if the calculated F statistical value is less
than the lower limit of the critical value. Suppose that the calculated F statistical value falls
between the lower and upper bounds. In that case, no decision can be made, and other
cointegration tests that take the stationarity levels of the variables into account are
recommended. The next step in the ARDL bounds test approach is rejecting the null
hypothesis due to the F test. This stage is divided into two parts. First, the appropriate lag
length for the long-term ARDL model in Equation 2 is determined by taking the Akaike
Information Criterion into account (AIC). The following section estimates the model in
question using the ordinary least squares technique (Narayan, 2005).

n n n n
REL, = ay + Z ayREL_; + Z ay;GDP,_; + Z as;EXCo_i + Z a4;CPI,_;
i i=0 i=0 i=

i=1 =0

n n
+ z aSiPPIt_l- + Z aﬁiBRENTt_i + &
i=0 i=0 3)
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In the third and final stage of the ARDL bounds test approach, the ARDL model in
Equation 3 is estimated for the short-term relationship between the variables.

n n n n
AREIt = Qy + z aliAREIt_l- + Z aziAGDPt_l- + Z a3iAEXCt_i + Z C(4L'ACPIt_L'
i i=0 i=0 i=

i=1 i=0

n n
+ z as;APPI,_; + z agiABRENT, _; + @ECT;_, + &
i=0 i=0 4

The variable ECT;_jexpressed as the error correction term in Equation 4 is the value of
the residue series obtained from the long-term ARDL model one period ago. The coefficient
@ belonging to the variable in the equation shows how much of the short-term imbalance
can be corrected in the long term.

3.3. Machine Learning Approach: Support Vector Machine

Econometric analyses provide a robust analysis method for explaining the relationships
between variables. However, many basic assumptions and tests (variable variance,
autocorrelation, the correlation between units, etc.) must be provided for the analyses to be
performed reliably. In cases where these assumptions are not met, different methods may be
used for the analysis, but this may decrease the reliability of the analysis. On the other hand,
machine learning is a set of methods that enable learning specific patterns from past data
observations.

Cortes and Vapnik (1995) used the Support Vector Machine (SVM) approach for the first
time. Both classification and regression issues can be solved using the SVM approach called
Support vector regression (SVR) for regression problems. For continuous data, the goal of
SVR is to minimize the variance between the target values and the generated hyperplane. To
detect non-linear relationships among data, SVR employs kernel functions. These functions
used data as input and reshaping it into the required form for processing data. Table 3 lists
the most frequently utilized kernel functions (Riiping, 2001). Furthermore, increasing the
number of input variables does not affect the difficulty of solving the task. Therefore, the
SVR model is preferable compared to other machine learning models (Guleryuz, 2022;
Ozden & Guleryuz, 2021).
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Table 3: Mathematical formulations of SVR kernel functions (Riiping, 2001)

Kernel Function Expression
Linear K(xi,x) = (xi, %)
Polynomial K(x, %) = (x5, ;) + 1)?
. ll2ci—x|1?
Gaussian K(xl-,x]-) _ e(_ lzyz )
Sigmoid K(x;,x;) = tanh(y(x;, x;) + 1)?

Equation 5 shows the mathematical formulation of SVR, which includes the objective
function and constraints.

(

1 ] * *
EZ(a)i — ;") (w; — ;") K(x;, %)
i-1

j j
- EZ(wi + ;") + Z}’i(wi - ;")
-1 =1

maximize <

\
( k
Z(wi - ;") =0and w;, w;” €[0,C]
i=1
{ .t C
0< w,w"< 7
\ i=12..,j

(&)

In Equation 5, x; depicts current data, j represents the dataset volume, C denotes the
penalty coefficient, € denotes the penalty dimension, and K (x;, x;) is the kernel function.
Adjust the W = [a) Lwi* ..., w j, W j *]Tto attain the optimum values, and SVR can be
defined as Equation 6.

J
f0) = ) (0= 0]) Kws = @) + b
i=1 (6)
3.4. Model Performance Evaluation

By calculating and comparing performance metrics criteria, the accuracy of the research’s
econometric and machine learning models can be determined. Therefore, Mean Absolute
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Error (MAE), Mean Square Error (RMSE), and coefficient of determination (R?) values
were calculated to check the accuracy of the models. As a result, equations of performance
evaluation criteria are seen between Equation 7 and Equation 9, respectively (Guleryuz &
Ozden, 2020; Wang et al., 2015).

n
1 ,
= b d predicted
MAE = ;Z|RE1{’ served _ RE]!
™
1 n
dicted
RMSE = EZ:(REIL_obsermzd _ REIipre icte )2
t=1
(®)
2
R? = 7i1=1(RE1iobserved _ W) (REIipredicted _ W)
\/Z?:]_(REI,:ObSETVEd _ REIlobserved) 2 (REIipredicted _ W)Z (9)

where the number of observed values are shown via n, RE[**¢d s the observed value at
time i and REIP<4d ig the estimating value at time i.

4. Empirical Results and Discussion

In the research, while examining the relationship between the export coverage ratio and
the fundamental macroeconomic and financial indicators, it is necessary to examine the
movement of the variables over time. Figure 2 shows the oscillations of the variables
between the years 2010-2021.
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Figure 2. Trends of Variables for the Period 2010-2021
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When Figure 2 is examined, it is seen that REI has high volatility over time but has a
rising trend in the long run. Therefore, at first glance, the REI has increased over the years,
which can be considered favorable for Turkey. Another variable, GDP, is already normalized
in the dataset, so it does not contain a trend, and in this respect, the changes can be quickly
followed. The effects of COVID-19, which affected the whole world in March 2020, are also
clearly seen in the GDP chart. On the other hand, there is a clear rising trend of Exchange
rate, CPI, and PPI. On the other hand, Brent oil prices followed a fluctuating course, but they

are in a decreasing trend in the long run.
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These trends can lead to misleading results (false regression) when examining the
relationships between variables. Therefore, before examining the relationship between the
variables, it is crucial to separate the variables from the trends and test their stability. When
it comes to decoupling from trends, it is generally assumed that the variables are in a linear
trend, and a decomposition method is applied accordingly. However, the variables can be
linear, quadratic, or even trending to a higher degree. In this respect, this should be taken
into account when detrending the variables. Figure 3 shows the graphs of the detrended

variables.
Figure 3. Trends of Detrended Variables for the Period 2010-2021
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When the analysis was made for the variables, it was determined that the dependent
variables, REI and Brent Petroleum, had a linear (first-order) trend and were detrended. For
other variables, the quadratic trend of Exchange rate, CPI, PPI was detected and detrended,
and finally, the third-order trend of GDP was detected and detrended. Looking at Figure 3,
the changes in the variables can be seen more clearly.

Detrending also controls the stationarity of the variables. However, they were tested with
the most commonly used Augmented Dickey Fuller (ADF) and Philips-Perron (PP) unit root
tests to ensure whether the variables contain unit roots. The results are presented in Table 4.

Table 4: The ADF and PP Unit Root Tests at the Level

Variables
ITJ:::SR"M dtREI dtGDP dtEXC dtCPI dtPPI  dtBRENT
Stat,  -5771%E 3 008%*E 4,023k DAGA*E  DO|[*RE D8Rk
ADE Prob. 0,000 0,003 0,000 0,014 0,004 0,004
op t-Stat,  -5,857FF% 3 145%k% 3 54pkx D GTGRRR D SEI%E 309k

Prob. 0,000 0,002 0,001 0,008 0,011 0,002

Notes: a: (*) Significant at the 10%; (**) Significant at the 5%; (***) Significant at the 1% and (no) Not Significant, b: Lag Length based
on AIC, c: Prob. based on MacKinnon (1996) one-sided p-values.

According to the unit root tests, it has been tested that the variables are stationary at the
level. However, even if they are not stationary at the level, that is, some of the variables are
stationary at the level [I(0)] and some of them are first-order integrated [I(1)], the
autoregressive distributed lag model (ARDL) bounds test can be applied.

The problem of multicollinearity between explanatory variables is another basic
assumption that must be tested. This problem arises when there is a high correlation between
variables, which leads to unreliable and unstable regression coefficient estimates. One of the
most widely used methods to examine this problem is the variance inflation factor (VIF).

Table 5: Multicollinearity Test

Variable VIF 1/VIF
dtPPI 4,89 0,2045
dtCPI 4,17 0,2398
dtBRENT 2,76 0,3624
dtREI 1,79 0,5590
dtGDP 1,56 0,6406
Mean VIF 3,034
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As shown in Table 5, the average VIF value of the model was 3,034. Some studies have
pointed out that values of five and above can cause problems (Menard, 1995; O’Brien,
2007). However, the VIF value below five shows no multicollinearity problem in this
research.

4.1. ARDL Cointegration Analysis with Boundary Test:

The ARDL approach is divided into two stages. The unconstrained ECM is used in the
first stage to investigate the cointegration relationship between the variables in the model.
The second stage involves estimating the model’s short and long-run coefficients based on a
cointegration relationship between the variables.

The optimal lag length must first be determined for the first step of the ARDL approach.
The critical values of Akaike, Schwarz, and Hannan-Quinn are then calculated to determine
lag lengths. The model’s lag length is then determined to be the lag length that produces the
smallest critical value. Finally, the optimal lag number of the model was tested considering
the minimum AIC value, and Table 6 displays the best results.

Table 6: The determination of lag lengths for ARDL

Model LogL AIC* BIC HQ Adj. R-sq Specification

12375 210,392 -3,1137 -2,9373 -3,0420 0,471926 ARDL(1,0,1,0,0,0)
12250 211,355 -3,1132 -2,9146 -3,0325 0,475395 ARDIL(1,0,2,0,0,0)
12000 213,324 -3,1127 -2,8700 -3,0141 0,482497 ARDIL(1, 0,4, 0,0, 0)
12374 211,269 -3,1118 -2,9133 -3,0312 0,474702 ARDL(1,0,1,0,0, 1)
11999 214,203 -3,1108 -2,8461 -3,0033 0,485120 ARDL(1,0,4,0,0, 1)

According to Table 6, the model with the smallest AIC was selected. At the same time,
ARDL(1,0,1,0,0,0) was determined as the best model according to other valuation criteria,
except adjusted R-sq. In this chosen model, the model in which the dependent variable (REI)
itself has a one-period lag. In addition, the exchange rate has a one-period lag is the most
appropriate model.

After determining the lag length, the cointegration relationship is determined by applying
the F test or Wald test to the coefficients of the first lags of the dependent and independent
variables and testing their significance. The null hypotheses expressing the absence of
cointegration between the variables are set as Hy:Org/=0rgi-1)=060p=0rxc=08xci-1)=
Ocp=0pp1=0prent=0, and the alternative hypotheses expressing the existence of
cointegration between the variables are set as Hy:Opp#Orpi-1)7060p70kxcF

Orxc-170cpiOppitOsranT?0.
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Pesaran and Shin (1997) and Pesaran et al. (2001) developed a set of critical values that
included lower and upper bound values for various significance levels. The lower bound
value assumes that all variables are 1(0), while the upper bounds are based on the assumption
that all variables are I(1). If the calculated test statistic exceeds the upper bound critical
value, the null hypothesis indicating no cointegration among the variables in the model is
rejected. Suppose the calculated test statistic is less than the lower bound critical value. In
that case, the null hypothesis is accepted, stating that there is no cointegration between the
variables included in the model. At this stage of the ARDL analysis, the F-statistic value
should be determined and interpreted. F-Bounds test results are given in Table 7.

Table 7: F-Bounds Test Results

F-Bounds Test Null Hypothesis: No levels relationship
Test Statistic Value Signif. 1(0) I(1)
F-statistic 12.67194 10% 1.81 2.93
k 5 5% 2.14 3.34
2.5% 2.44 3.71

1% 2.82 4.21

Table 7 shows that the null hypothesis that the F-statistic value is greater than the
calculated F-statistic value at the 1% significance level (12.67 > 4.21) was rejected, and it
was decided that there is a long-term relationship between the series, that is, there is
cointegration.

After determining the existence of a long-term relationship between the series with the
ARDL Boundary Test, the long-term parameters of the series were estimated. The estimation
results of the established ARDL(1,0,1,0,0,0) model are given in Table 8.

Table 8: The Long-run Analysis Results

Variable Coefficient Std. Error t-Statistic ~ Prob.*
dtREI(-1) 0,3715 0,0757 4,910 0,0000
dtBRENT 0,0336 0,0239 1,407 0,1620
dtEXC 0,1332 0,1338 0,995 0,3216
dtEXC(-1) 0,3059 0,1431 2,139 0,0344
dtGDP -0,7723 0,5462 -1,414 0,1598
dtCPI 1,1982 0,5200 2,304 0,0228
dtPPI -0,4995 0,2689 -1,857 0,0656
R-sq. 0,517 Jarque-Bera Norm Test (02’ ’2578520)
Adj. R-sq 0,494 Breusch-Godfrey LM (8:24913491)
*Note: p-values and any subsequent tests do not account for model
selection.
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The findings obtained from Table 8, which includes the estimation results of the
ARDL(1,0,1,0,0,0) model, reveal the compatibility of the diagnostic test results of the
model. It proves that the model has a normal distribution, constant variance, and no
autocorrelation problem and model building error. It is essential to determine whether there
is a structural break in the established model during the analysis period. CUSUM and
CUSUMSQ structural break tests were performed to see whether there is a structural break
in ARDL long-term findings.

Figure 4. Structural Break Analyzes
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Figure 4 shows the CUSUM and CUSUMSQ tests for the ARDL long-run model.
Although it was observed that the CUSUMSAQ test went outside the limits in the last months
of 2019, this situation lasted for a short time and returned within limits in an average of two
months. In this respect, it can be stated that the estimated long-term ARDL coefficients are
stable. However, a short-term analysis is required to interpret the long-term results better.
The results of the short-term test are given in the table below.

Table 9: The Short-run Analysis Results

Variable Coefficient Std. Error t-Statistic Prob.
D(DTEXC) 0.133179 0.119105 1.118162 0.2656
CointEq(-1)* -0.628457 0.070685 -8.890938 0.0000

* p-value incompatible with t-Bounds distribution.

The variable coefficient showing the one-term lagged value of the series of error terms
obtained from the long-term relationship, namely the error correction coefficients, has a
negative sign and is statistically significant, as expected, according to Table 9. This means
that short-run deviations will approach the equilibrium in the long run. For example, in this
study, the data set was used monthly; therefore, it is interpreted monthly. To determine how
long a possible short-term shock takes to reach equilibrium, we divide the error correction
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coefficient value by 1 to get the result. Accordingly, a short-term deviation reaches long-
term equilibrium after an average of 1.6 (1/0,63) months.

As a result of these analyses, ARDL long-term parameters can be estimated, and the
variables’ relationships can be examined. The results of the long-term estimation parameters
are given in Table 10.

Table 10: The Long-run Relationship Estimation Results

Variable Coefficient Std. Error t-Statistic Prob.
DtBRENT 0.053427 0.038546 1.386054 0.1682
DtEXC 0.698723 0.158559 4.406705 0.0000
DtGDP -1.228918 0.878266 -1.399256 0.1642
DtCPI 1.906614 0.780819 2.441814 0.0160
DtPPI -0.794738 0.404703 -1.963758 0.0492

Table 10 shows that while exchange rate, CPI, and PPI derive a statistically significant
relationship, Brent Oil and GDP do not have a statistically significant relationship. If we
interpret the variables that will be statistically significant, a 1% increase in the exchange rate
(the depreciation of the TL against the US dollar) will increase the REI rate by 0.7 points on
average. A 1% increase in CPI will increase REI by 1.9 points, while a 1% increase in PPI
will cause a -0.8 point decrease in REI. In economic theory, the rise in the general level of
prices has an increasing effect on imports. In the results, it is seen that the opposite is the
case at first glance. In the analysis period, although imports increased, there was an increase
in the REI since there was a minor increase compared to exports. The reasons for the increase
in CPI should be examined to understand this fact. For Turkey, when examined in the
historical process, the increase in inflation is cost inflation rather than demand inflation, so
the increase in CPI positively affects REI. In addition, exports were more positively affected
by the rapid depreciation of the local currency. In Table 10, the depreciation of the TL against
the dollar is significant in that it positively affects exports while limiting imports. In terms of
PPI, the opposite is the case. As the production costs of the producers’ increase, this situation
is reflected in the prices. That is why the prices of the exported products also increase.
Therefore, even if total imports remain constant, ceteris paribus, REI will be adversely
affected as exports decrease.

4.2. SVM Analysis:

SVR is mainly used in time series. In SVM, on the other hand, various kernel functions
are used to expand the field of independent variables towards a feature field with a more
complex dimension. This research obtained results by applying SVM analyzes in two
different stages. In the first stage, a direct SVM analysis was performed on the available data
set. In this analysis, the quadratic kernel was chosen as the best kernel. In the second stage,
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an SVM analysis was applied to the ARDL analysis’s outputs. The aim is to make a confident
prediction with the econometric method and create a hybrid model by applying an ML
method to this prediction, rather than directly applying the machine learning method to the
data set. This way, unlike the other SVM applied time series, a more robust pattern was tried
to be caught among the data. Therefore, more detailed analyzes can be made on the variables
used thanks to econometrics, while more reliable estimates are obtained thanks to the ML
and hybrid models.

4.3. Comparison of ARDL and SVM Analysis

The training set is used to analyze and then predict the pattern among the variables for
the particular model architecture. Finally, the test set is used to see the method’s estimation
power and compare it with other models. Table 11 summarizes the econometric and machine
learning models to predict accuracy.

Table 11: The predictive accuracy of all models

ARDL SVM Hybrid ARDL-SVM
RMSE 0,0449 0,0432 0,0400
Training Phase MAE 0,0362 0,0330 0,0305
R? 0,5633 0,5989 0,6558

ARDL SVM Hybrid ARDL-SVM
RMSE 0,0709 0,0455 0,0432
Testing Phase MAE 0,0569 0,0254 0,0237
R? 0,0055 0,4976 0,5518

Regarding performance criteria, the low values for RMSE and MAE show that that
model is more suitable for estimation. For example, in Table 11, the RMSE value of the
ARDL model for the training set was 0.0449, while this value was 0.0432 for the SVM and
0.04 for the hybrid ARDL-SVM. Similarly, lower values are encountered for the SVM-
ARDL model when looking at the MAE. Figure 5 shows the estimation performances of
ARDL, SVM, and hybrid ARDL-SVM models for training set in detail, in separate graphs,
respectively.
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Figure 5. Observed and Estimated REI for Training Set via ARDL, SVM,
and SVM-ARDL models
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On the other hand, the test set is valuable in seeing how accurate the trained models can
perform in the future by analyzing the relationship between the variables. The hybrid ARDL-
SVM model fits with higher accuracy for REI estimation according to all evaluations
considering the performance criteria of the test set in Table 11. Figure 6 indicates the
prediction performances of ARDL, SVM, and hybrid ARDL-SVM models for the test set.
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Figure 6. Observed and Estimated REI for Test Set via ARDL, SVM,
and SVM-ARDL models
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In Figure 6, the predictive performance of the developed hybrid SVM-ARDL model is
especially successful compared to the classical econometric model. In summary, the
developed ARDL-SVM model in the research produces a more suitable model than both the
traditionally used econometric ARDL model and the basic SVM model.
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Conclusion

The economic literature analyzes the export and import rates of a country in order to
evaluate the foreign trade performance of a country. Indicators for foreign trade are
traditionally measured as a currency or a ratio of the country’s GDP. Although the results
show differences between countries, insufficient and biased inferences can be made against
these analyses. The ratio of imports to exports, on the other hand, is more convenient to
make comparisons between countries and between times as a unit-free indicator.

In this research, two different methods were used methodologically. The ratio of exports
to imports is considered the dependent variable in examining Turkey’s foreign trade
performance. The independent variables, such as GDP, exchange rate, CPI, PPI, and crude
Brent oil, effects on Turkey’s REI between 2010-2021 monthly, were analyzed using the
ARDL bounds test method. The literature that makes direct estimates of the coverage ratio in
Turkey is very limited. Therefore, the results of the study can only be indirectly compared.
In terms of the results, it was determined that the exchange rate positively affected the REI.
Therefore, when the studies are examined, it is seen that they are compatible with the
literature (Aldan et al., 2012; Ekinci & Kilinc, 2013; Thorbecke, 2011). In the study,
increases in CPI and PPI affect REI positively and negatively, respectively. In order to be
able to compare with the literature, studies on inflation and balance of trade were examined.
In this regard, studies are showing that the increase in inflation has positive effects on the
balance of trade (Giines & Konur, 2013; Thomas, 2012), and studies are showing the
opposite (Cooke, 2010; Lin, 2011). In addition, in multi-country studies, some studies show
both positive and negative effects on these variables by country (Martinez & lyer, 2013).

In the paper, machine learning was used as another method. At this stage, the SVM
method was used, which best analyzes the pattern among the variables in the dataset, and the
results were compared with the econometric method. Then, the outputs obtained from the
econometric analysis and the SVM method were combined, a hybrid method was created,
and the results were compared for all three methods. The results showed that although the
econometric method provides researchers with a broader scope for interpreting the
relationships between the variables, the machine learning method is more successful in
capturing the patterns between the variables. In addition, the developed hybrid method can
predict this pattern much better.

This research is unique in using the export-import coverage ratio to measure foreign
trade and analyzing this variable with both econometric and machine learning. In future
studies, since the dependent variable used is comparable to other countries, a panel analysis
can be made to compare this research’s outputs. In addition, novel hybrid methods can be
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created in future studies to better reveal the pattern between the variables by using different
machine learning applications.
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0z

Bu ¢alisma kamu harcamalari, ekonomik blyiime ve gelir esitsizligi arasindaki nedensellik iliskisini Bagimsiz Devletler
Toplulugu (BDT) olarak adlandirilan gegis ekonomileri icin incelemektedir. 1998-2019 déneminin analiz edildigi
calismada, kamu harcamalarinin ekonomik biiyliime ve gelir esitsizligi tGizerindeki etkileri bootstrap panel nedensellik
testi ile belirlenmistir. Bootstrap panel nedensellik testi sonuglari, Ermenistan, Belarus ve Kazakistan icin kamu
harcamalarindan ekonomik biiyiimeye dogru tek yénlii nedensellik iliskisi oldugunu géstermektedir. Ote yandan Belarus
ve Kazakistan'da kamu harcamalarindan gelir esitsizligine, Kirgizistan'da ise gelir esitsizliginden kamu harcamalarina
dogru tek yonlii nedensellik iliskisi tespit edilmistir. Moldova ve Rusya'da ise degiskenler arasinda nedensellik iliskisi elde
edilememistir. Panel nedensellik testlerinden elde edilen bulgular genel olarak degerlendirildiginde, BDT Uyesi tlkelerde
kamu harcamalarinin hem ekonomik biiyiime hem de gelir esitsizligi ile yakin iliskili oldugu sonucuna varilmistir. Gegis
déneminde piyasa sisteminin tam olarak oturmasi icin BDT Uyesi Ulkeler, devlet miidahalelerine ihtiyag duymaktadir.
Ancak gegis surecindeki bu tilkelerde kamu harcama politikalarinin uygulanmasi sirasinda 6zel yatirimlari dislamayan ve
piyasa ekonomisinin isleyisine zarar vermeyen politikalarin uygulanmasina 6zen gdsterilmelidir.

Anahtar Kelimeler: Kamu harcamalari, ekonomik biiylime, gelir esitsizligi, maliye politikasi, panel nedensellik analizi
Jel Code: H50, E62, 040

1. Introduction

After 1990, the countries of the former Soviet Union experienced a process of transition
to the democracy politically and to the free market system economically. This transition
process has pushed the state to provide public goods and enable a competitive economic
structure that encourages the private sector rather than controlling all economic assets. This
situation required reducing public expenditures significantly and making new regulations in
this direction (Gray, 2007). As a result, the scope of public expenditures has altered
significantly, and the decline in social expenditures, education and health expenditures, and
the surge in general public expenditures arising from infrastructure services due to structural
adjustment programs have led to significant changes in the quality of public expenditures
(Nasibova, 2013). Public expenditures, whose scope and quality have been changed in the
transition process, were aimed to be used more effectively in the social and economic fields.

High social expenditures made during the Soviet Union period were supported by budget
transfers from the central government, and the share of public expenditures in GDP was
reaching significant dimensions. However, after the collapse of the Soviet Union, the end of
the subsidies from the central government, the cessation of trade between the countries, and
the implementation of strict public policies led to a significant decrease in production.
Especially in the first years of the transition period, this situation caused a decrease in per
capita income and a significant increase in poverty and income inequality (Falkingham,
2004). From the second half of the 1990s, the economy started to grow again, but due to
structural problems, income inequality and poverty continued to increase. The experiences

294 iktisat Politikasi Aragtirmalari Dergisi - Journal of Economic Policy Researches Cilt/Volume: 9, Say/Issue: 2, 2022



Miirsit RECEPOGLU

of these countries have shown that economic growth is not enough to mitigate the impact of
inequality without a redistributive effect (Simai, 2006).

Managing scarce public resources in a healthy way was aimed in order to ensure
economic growth and reduce poverty in these countries where public expenditures and
revenues have been significantly reduced within the transition period. To this end, public
expenditure management systems were restructured in order to ensure public expenditure
efficiency and policy effectiveness under limited conditions. Accordingly, programs have
been developed to help reorganize the budget systems, make modern legal arrangements,
and especially, manage public investments (Betley, 2004). However, the results of the
practices implemented regarding the efficiency of public expenditures are controversial due
to the weak institutional structure, lack of legal regulations, and the incomplete transition to
the free market system in these countries (see, e.g., Alexiou 2009; Gurgul, Lach & Mestel,
2012; Agayev 2012; Dinca & Dincd, 2013; Esen & Bayrak, 2015; Abdieva, Baigonushova,
& Ganiev, 2017).

In the transition period from the socialist system to the market system, Eastern European
and Baltic countries and some Balkan countries added new dynamics to the financial reforms
they made while the European Union membership process continued, but the countries that
had tighter economic, financial and political relations with the Soviet system remained in a
disadvantageous position in terms of financial reforms since they had a lack of financial
management experience (Cevik, 2010). In these countries, reform policies, such as price
liberalization, privatization and economic stability, which are important in terms of
integration into the market system, were attempted to be implemented, but the problems of
economic growth and income inequality could not be solved when fiscal policies were
neglected in the early stages of the transition period (Agcakaya, 2009).

In this sense, among the former Soviet countries, there are countries for which transition
to a free-market economy depends on different dynamics. In countries that have more
intense relations with institutions and organizations in the socialist system, various social
costs may arise from the sudden reduction of public expenditures. In particular, changing the
scope and nature of public expenditures is effective on both economic growth and income
inequality. Therefore, analyzing only the effects of public expenditures on economic growth
or income inequality is insufficient in terms of revealing the effectiveness of public
expenditures. Considering the relationship between public expenditures and both variables
is a more accurate approach. This study has examined the causality relationship between
public expenditures, economic growth, and income inequality through transition economies
called the Commonwealth of Independent States (CIS). In the study, in which the 1998-2019
period was analyzed, the effects of public expenditures on economic growth and income
inequality were determined with the bootstrap panel causality test.
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This paper has been organized as follows: Section 2 presents the theoretical framework
on the subject. Section 3 gives a literature review. Section 4 contains developments of public
expenditures, economic growth, and income inequality in CIS member countries. Section 5
describes the data set. Section 6 presents the methodology used in the study. Section 7
provides empirical findings and discussion. Finally, Section 8 concludes the study with
policy recommendations.

2. Theoretical Framework

The global economic and financial crises have caused economists and policymakers to
reevaluate traditional views. Accordingly, the debates on whether public expenditures
encourage economic growth have started to gain momentum again. The opinion put forward
by Keynesian economists in general is that the intervention of the state in economic activities
is crucial in terms of economic growth (Parui, 2021). Wagner (1883), on the other hand,
argues that state interventions should increase in order to meet the demands of the
increasingly active economy. According to Wagner, as the economy develops, expenditures
related to culture, welfare, and especially, health and education should be increased by the
state (Popescu & Diaconui 2021, p.1). In this context, consideration of the dynamics of
traditional approaches indicates that there is a causality relationship from public expenditures
to economic growth according to the Keynesian view and a causal relationship from
economic growth to public expenditures according to Wagner’s theory (Samudram, Nair, &
Vaithilingam 2009, p.711).

On the other hand, in the neoclassical growth model developed by Solow (1956), while
fiscal policies encourage investments, they have a temporary effect on growth. In the
neoclassical model, taxation and public expenditures are not effective on long-term
economic growth (Bleaney, Gemmell, & Kneller, 2001, p.37). However, endogenous growth
models accepted that fiscal policies are effective for long-term economic growth. For
example, the model of Barro (1990) suggested that public expenditures are accepted as an
input in production, and this situation reveals a relationship between public size and
economic growth (Hsieh & Lai, 1994, p.535). While Barro (1990) concluded that the effect
of public expenditures on economic growth varies according to the type of public expenditure
in one of his studies, Barro (1991) concluded that especially public investment expenditures
increase economic growth in another study. In addition, endogenous growth theorists such as
Romer (1990) and Lucas (1988) emphasized that public interventions in different areas
would encourage economic growth.

When traditional and modern theoretical approaches are examined as a whole, the result
of the causal relationship between public expenditures and economic growth may vary. In
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the literature, various hypotheses attempted to explain the effects of variables on each other.
The “Neutrality Hypothesis” states that there is no relationship between public expenditures
and economic growth. The “Wagner Hypothesis” states that there is a one-way causality
relationship from economic growth to public expenditures. The “Keynesian Hypothesis”
states that there is a one-way causality relationship from public expenditures to economic
growth, and the “Feedback Hypothesis” states that there is a bidirectional causality
relationship between public expenditures and economic growth (Magazzino, 2012).

On the other hand, the fact that economic growth has occurred in a country does not
mean that the income distribution is fair. Especially since the high economic growth rates
that emerged in the world in the 1990s were achieved without considering the efficiency and
social integrity in resource distribution, thus, injustice has emerged in the income distribution
(Giizel & Cetin, 2018, p.92). Kuznets (1955) concluded in his study that income inequality
increases with economic growth in the early stages of economic development, and income
inequality decreases with economic growth as the level of economic development increases.
This situation shows that especially in developing economies, income inequality is
encountered until a certain income level is reached. Indeed, rising income inequality is a
major concern for policymakers of many economies. These concerns have increased with
the global unrest, high unemployment due to financial crises, increment of the incomes of
the rich class faster than other income groups, and the negative effects of fiscal consolidations
on low-income groups (Bastagli, Coady, & Gupta, 2012, p.4). Accordingly, the effect of
public expenditures on income distribution has been an important research topic of
macroeconomics (Chang, Guo, & Wang, 2021, p.1).

In order to reduce income disparities and improve the socio-economic situation of the
country, the public sector develops various policies and implements these policies. Many
policies can be implemented, including programs on education, health, social assistance for
the elderly and young people (Karim, 2015). These policies have direct or indirect effects on
income inequality. Cash payments and direct income support for the poor communities and
public expenditures that increase the spending power of individuals have a clear effect on
income distribution. On the other hand, indirect effects of public expenditures that increase
productivity and job opportunities can significantly affect income inequality (Afonso,
Schuknecht, & Tanzi 2008, p.11).

On the other hand, the effects of the said policies may appear to disarrange the
effectiveness of incentives and reduce economic efficiency. In this context, policymakers
need to make a careful policy selection in order to minimize the negative effects on the
economy (Clements, Mooij, Francese, Gupta, & Keen, 2015, p.3). In addition, due to the
scarce budget resources of the countries, particular attention should be paid to the efficiency
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of the programs while implementing the fiscal policies. Thus, a certain redistribution at
lower expenditure levels or a greater redistribution with a certain expenditure can be
achieved (Kyriacou, Muinelo-Gallo, & Roca-Sagales, 2016, p.3).

3. Literature Review

Since the relationship between public expenditures with economic growth and income
inequality has been the subject of research for many years, a comprehensive literature has
emerged. In this context, while reviewing the literature, firstly the literature on the
relationship between public expenditures and economic growth, and then the literature on

public expenditures and income inequality were given.

The selected empirical literature on the relationship between public expenditures and
economic growth is presented in Table 1. According to Table 1, the findings obtained from
the studies of Holmes and Hutton (1990), Alexiou (2009), Alam, Sultana, and Butt (2010),
Gurgul et al. (2012), Dinca and Dinca (2013), Christie (2014), Abdieva et al. (2017),
Gnangoin, Du, Assamoi, Edjoukou, and Kassi (2019), and Kutasi and Marton (2020) are
such as to support the Keynesian hypothesis. On the other hand, the studies of Ahsan, Kwan,
and Sahni (1996), Al-Faris (2002), Rehman, Igbal, and Siddiqi (2010), Agayev (2012),
Kumar, Webber, and Fargher (2012), and Srinivasan (2013) support the Wagner hypothesis.
Moreover, the findings of the studies of Devlin and Hansen (2001), Iyare and Lorde (2004),
Samudram et al. (2009), Wu, Tang, and Lin (2010), Magazzino (2012), Esen and Bayrak
(2015), and Popescu and Diaconu (2021) are remarkable for indicating that both the
Keynesian hypothesis and the Wagner hypothesis are valid.

Table 1: Selected Empirical Literature on the Relationship between Public Expenditures and Economic

Growth
Author (s) Cl‘,’:r‘:f)rdy/ Method Findings
Holmes and India Granger

Hutton (1990) (1950-1981) causality test Public Expenditures lead to economic growth.

Engle-Granger

Ahsan et al. Canada cointeeration Economic growth affects public expenditures positively in
(1996) (1952-1988) - the long run.
20 OECD A causal relationship has been found from health
Devlin and - Granger expenditures to economic growth in some countries, and
Countries . . . .
Hansen (2001) causality test from economic growth to health expenditures in some
(1960-1987) other
Al-Faris (2002) Gulf Countries VAR, Granger Causality relationships from economic growth to public
(1970-1997) causality test expenditures have been found.
Engle-Granger
Iyare and Caribbean cointegration A causality relationship mainly from economic growth to
Lorde (2004) Countries test, Granger public expenditures has been determined.

causality test
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South East
. European
Alexiou (2009) Countrics
(1995-2005)
Samudram Malaysia
(2009) (1970-2004)
10 Developing
Alam et al. Asian
(2010) Countries
(1970-2005)
Rehman et al. Pakistan
(2010) (1971-2006)
Wu et al. 182 Countries
(2010) (1950-2004)
10 Former
Agayev (2012)  Soviet Union
Countries

Guirgul et al. Poland (2000-

(2012) 2008)
Kumar et al. New Zealand
(2012) (1960-2007)
Magazzino Italy (1960-
(2012) 2008)

10 Central
Dinca and aﬁir%;it:r?
Dinca (2013) Countrics

(2002-2012)

Srinivasan India (1973-
(2013) 2012)
et 085005
5 Turkish
Esen and Republics
Bayrak (2013) (1990-2012)
i Kyrgyzstan
Abdiyeva et al. yZS!
(2017) and Tajikistan

(2000-2013)

Panel fixed
effects and
random
effects model
estimation

ARDL bounds
test

Panel
cointegration
test

Toda-Yamamoto

causality test

Granger
causality test

Pedroni panel
cointegration
test, Granger
causality test
Linear and
nonlinear
Granger
causality
analysis
ARDL bounds
test, Engle-
Granger
cointegration,
FMOLS,
Granger
causality test

Granger
causality test

Panel fixed
effects model
estimation

Johansen
cointegration,
VECM
Panel fixed
effects model
and GMM
estimation

Panel
cointegration
and causality

analysis

Granger
causality test

Public expenditures have a positive effect on economic
growth.

Economic growth has a bidirectional causality relationship
with, management and health expenditures.

Public expenditure components stimulate economic growth
in the long run.

A causality relationship from economic growth to public
expenditures has been determined.
There is no causal relationship from public expenditures to
economic growth in low-income countries. Bidirectional
causal relationships exist in other income groups.

A causality relationship from economic growth to public
expenditures has been determined.

Causality relationships from public expenditure
components to economic growth have been determined.

In the long run, economic growth affects public
expenditures positively. In addition, there is a causal
relationship from economic growth to public expenditures.

The direction of the relationship between public
expenditures and economic growth differs according to the
type of public expenditure.

While public order and security expenditures affect
economic growth positively, national defense and general
public services affect it negatively.

A one-way causality relationship has been determined from
economic growth to public expenditures in the short and
long term.

‘When the share of public expenditures in GDP rises above
a certain threshold, economic growth is negatively affected.
However, this effect turns positive when productive public
expenditures are increased.

Public expenditures have a positive effect on economic
growth. In addition, there are bidirectional causal
relationships between the variables.

While a one-way causality relationship from public
expenditures to economic growth was determined for
Kyrgyzstan, no causality relationship was found for
Tajikistan.
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19 Asian GMM
Gnangoin et al. Countrics estimation Public consumption expenditures reduce economic growth.
(2019) and Granger Education expenditures are the cause of economic growth.
(2002-2017) .
causality test
Panel OLS, Education and health expenditures affect economic growth
. 25 EU fixed effects X
Kutasi and Countrics model and negatively. However, when the delayed values of the
Marton (2020) (1996-2017) GMM variables are added to t}LeSirgggel, this effect turns into
estimation p :
Johansen
Popescu and Romania cointegration, There is a bidirectional causality relationship between
Diaconu (2021)  (1995-2018) Granger public expenditures and economic growth.

causality test

Although the number of studies examining the relationship between public expenditures
and income inequality is limited, the effect of public expenditures in the fight against income
inequality has been started to be investigated recently. The selected empirical literature on
the relationship between public expenditure and income inequality is presented in Table 2.
Ospina (2010), Woo, Bova, Kinda, and Zhang (2013), Anderson, D’Orey, Duvendack, and
Esposito (2017), Teyyare and Sayaner (2018), Ulu (2018), Doumbia and Kinda (2019), and
Samanta and Kayet (2020) found that public expenditures reduce income inequality and
contribute income distribution to be fairer. On the other hand, according to Roine, Vlachos,
and Waldenstrom (2009), the relationship between public expenditures and income
inequality differs according to income groups. The study of Demiryiirek Urper (2018)
indicates that the effects of public expenditure types on income inequality vary. The study of
Boustan, Ferreira, Winkler, and Zolt (2013), which analyzes the effect of income inequality
on public expenditures, concluded that, unlike other studies, the increase in income
inequality causes an increase in public expenditures. In their studies analyzing the effects of
public expenditure on both economic growth and income inequality, Goodspeed (2000)
concluded that public education expenditures affect economic growth positively and income
inequality negatively while Holzner (2011) found that public expenditures affect both

economic growth and income inequality negatively.

Table 2: Selected Empirical Literature on the Relationship between Public Expenditures and Income

Inequality
Author (s) Country/Period Method Findings
Goodspeed UsA OLS estimation ec\())vn};l:zizdurii:/lgln Z);I;zt\ig;turtiseaf:g::ct
(2000) (1973,1981,1989,1997) omic growth posttively, they
income inequality negatively.

While public expenditure decreases the
Roine et al. 16 Countrics Panel regression sharf: of uppérilnlddle income groups in
(2009) analysis total income, it increases the share of low-

income groups.
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Latin American

Ospina (2010) (- tries (1980-2000)

28 Transition

Holzner Q011 g omies (1989-2006)

Boustan et al.
2013) USA (1970-2000)
Developed Countries

Woo et al. (2013)  and Emerging Markets

OLS, fixed effects,
random effects, and
GMM estimation

Two-stage OLS
Panel OLS
estimation

Fixed effects model
and SUR estimation

Education and health expenditures
negatively affect income inequality. Social
security expenditures, on the other hand,
have no effect on income inequality.
Public expenditures in general negatively
affect economic growth and income
inequality.

Income inequality positively affects total
public expenditures.

Social expenditures negatively affect
income inequality.

(1980-2010)
While current expenditures affect income

I?emlryurek Turkey (1987-2016) OLS estimation inequality positively, transfer expenditures
Urper (2018) .
affect negatively.
Teyyare and Turkey (1990-2016) OLS estimation Public expendltur.es nega.tlvely affect
Sayaner (2018) income inequality.
. Panel cointegration . . . .
Ulu (2018) 21 OECD Countries and causality Public social and education expenditures

(2004-2011) negatively affect income inequality.

analysis
Driscoll-Kraay fixed
effects estimation
Panel OLS, fixed
effects and random
effects model
estimation

Doumbia and
Kinda (2019)

83 Countries (1990-
2000)

In general, public expenditures negatively
affect income inequality.

15 States of India
(1983-2012)

Samanta and
Kayet (2020)

Public education expenditures negatively
affect income inequality.

Examination of the literature does not indicate a clear finding in terms of the effects of
public expenditures on economic growth and income inequality. In addition, the studies
mostly examine the relation of public expenditures with economic growth or income
inequality separately. The studies showing the effects of public expenditure on both
economic growth and income inequality were limited. The present study contributes to the
literature by analyzing the relationship of public expenditures with economic growth and
income inequality for CIS member countries in the same research. In addition, the effects of
variables on each other can be revealed with the bootstrap causality test used in the study.

4. Public Expenditures, Economic Growth and Income Inequality in CIS Countries

In the early stages of the transition from the socialist system to the market economy,
reducing public expenditures in the CIS member countries was one of the most important
policy implementations. Thus, it is aimed to reduce the influence of the state, which holds all
economic assets, in the market and to open up space for private sector investments. This
situation can be seen in Figure 1, which shows the trend of change in public expenditures of
CIS member countries and also all countries of the world. In figure 1, the trend corresponding
to CIS member countries was created with the data of the countries used in the analysis of
the present study.
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Figure 1. Public expenditures in the World and CIS Member Countries (% of GDP)
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Figure 1 shows that the public expenditure ratios in the worldwide GDP decreased towards
the end of the 1990s, but this shift was not severe. On the other hand, while no significant
change was observed in public expenditure ratios in the 2000-2007 period, public expenditures
have increased significantly since 2008, when the global financial crisis took place. In the post-
crisis period, no major breaks have been observed in public expenditures, especially between
the years 2010-2019, and with the emergence of Covid-19 pandemic, which affected the whole
world, public expenditure ratios were seen to be increased significantly with the year 2020.
This situation, which has emerged for the year 2020, can be interpreted as a reflection of the
shock policies put forward especially within the scope of the fight against the global pandemic.

Figure 2. GDP per capita and Gini Coefficient in CIS Member Countries
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The public expenditure rates of the CIS countries shown in Figure 1 exhibited a striking
decrease towards the end of the 1990s. Due to the transition process they were experiencing,
the decrease in the public expenditures of the CIS countries is quite high compared to the
world average. However, public expenditure ratios, which have been on the rise since the early
2000s, have reached very high levels with the effect of the global financial crisis. In fact,
public expenditure rates in the CIS countries, due to the impact of the global financial crisis,
regained the high levels of the late 1990s. The public expenditure rates of the CIS countries,
which entered a downward trend after the effects of the global financial crisis were overcome,
started to increase as of 2020, when the effects of the Covid-19 pandemic were observed, as in
all countries of the world. As a result, the public expenditures in the CIS countries, which were
attempted to be reduced during the transition to the market economy in the 1990s, increased
above the world average in the 2000s with the effect of both the dynamics of the transition
economies and the global crises.

On the other hand, Figure 2 shows the trend of change regarding the real GDP per capita
and Gini coefficient of the CIS countries used in the study. On the left axis of Figure 2, there
are values for the Gini coefficient while on the right axis there are values for real GDP per
capita. Analysis of the Figure 2 indicates a decrease in real income per capita decreased in all
countries in the early stages of the transition period due to the crisis that emerged due to the
collapse of the Soviet economic system and the significant decrease in public expenditures by
severing ties with the central government. However, with the end of the 1990s and the
beginning of the 2000s, income per capita generally entered an increasing trend in all countries.

The curve in the Figure 2 representing the Gini coefficient, which is used as an indicator of
income inequality, indicates the increase in income inequality for all countries in the first
stages of the transition period. Especially in the first periods of the transition period, the
increase in income inequality was felt more clearly for Belarus, Kazakhstan, Kyrgyzstan, and
the Russian Federation. Positive developments in income inequality, as well as positive
developments in per capita income, started to be seen from the beginning of the 2000s, and
income inequality has generally decreased. However, the trend in income inequality varies
from country to country. For example, while income inequality has clearly decreased in
Kyrgyzstan with the 2000s, the decrease in income inequality in Belarus is not very clear. In
fact, the income inequality in Armenia was seen to have started to increase again since 2010.
Income inequality, which started to decline in the 2000s in Kazakhstan and Russia, increased
in some of the years. Therefore, the variation in the Gini coefficients, which give information
about income inequality, can be seen from country to country and from period to period. This
situation reveals that economic growth has a more stable process compared to income
inequality, especially with the 2000s.

iktisat Politikasi Aragtirmalari Dergisi - Journal of Economic Policy Researches Cilt/Volume: 9, Sayi/Issue: 2, 2022 303



Public Expenditures, Economic Growth and Income Inequality: Empirical Evidence from the Commonwealth of Independent...

This prior information given before the empirical analysis shows the trend of the
variables in a certain period and reveals the reflections of the policy changes implemented in
the historical process. However, this numerical and visual information provides general
information in terms of the variables and sample used in the study. The relationships between
the variables will be revealed empirically by testing with bootstrap panel causality test.

5. Data

In this study, the relationship of public expenditures with economic growth and income
inequality in CIS member countries was examined with the bootstrap panel causality test
developed by Konya (2006). In the study, public expenditures (PE) data were obtained from
the International Monetary Fund, economic growth (GDP) data were obtained from the
World Bank, and income inequality (GINI) data were obtained from the World Income
Inequality Database (WIID). In the study, the share of total public expenditures in GDP was
used as an indicator of public expenditures, GDP per capita (constant 2015 US $) was used
as an indicator of economic growth, and the Gini coefficient was used as an indicator of
income inequality. Some countries were excluded from the analysis, since comprehensive
data for each country of the CIS could not be obtained in these databases. In addition, since
Georgia and Ukraine left the union on their own accord due to the political problems they
had with Russia, these countries were not included in the analysis. As a result, the countries
included in the analysis are Armenia, Belarus, Kazakhstan, Kyrgyzstan, Moldova, and
Russia. Considering the availability of the data of the mentioned countries, the research
period was determined as 1998-2019. For the analysis of the study, the natural logarithms of
the variables were taken while excluding public expenditures variable.

Table 3: Descriptive Information on Variables

Symbol Variable Definition Source
PE Public The share of total public expenditures IMF- Government Finance
expenditures in GDP Statistics
GDP Economic GDP per capita (constant 2015 US $) World Bank- World Development
growth Indicators
GINI Incom.e Gini coefficient WIID — World Income Inequality
Inequality Database

6. Econometric Method

In this study, the bootstrap panel causality test developed by Konya (2006) was used to
reveal the causal relationships between the variables. In this panel causality test, direct
causality analysis can be performed without performing unit root and cointegration tests.
Due to these advantages provided, it is frequently used in the literature. However, since this
test takes into account the cross-sectional dependence and heterogeneity in the models to be
used for causality analysis, it is necessary to perform the aforementioned prior tests first.
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The basic panel data models to be used for cross-sectional dependence and homogeneity
tests are as follows:

Model 1:
GDPy = ag + ay PEje + uye (M
Model 2:
GINI;; = Bo + B1PEi + Vit (2)

where PE, GDP and GINI in the models show public expenditures, economic growth,
and income inequality, respectively. The countries used in the analysis are demonstrated by
“” (i=1,....N) and the period by “t” (t=1,....T). oy and B, represent the constant terms in the
models, and u;, ve y; represent the error terms.

6.1. Cross-Sectional Dependency and Homogeneity Tests

The cross-sectional dependence of the models was examined by the Breusch and Pagan
(1980) LM, Pesaran (2004) CDy y;, Pesaran (2004) CD and Pesaran, Ullah and Yamagata
(2008) LM,4; tests. The Breusch and Pagan (1980) LM test shown in the equation (3)
demonstrate x> distribution while N is constant for T—oo.

LM =T X5 Xiliaa B ~Xov- (3)
2
The CDyy, test for first T—oo, then N—oo (T>N) and CD test for N>T, which were

developed by Pesaran (2004), show standard distribution asymptotically. CDyysand CD are
shown here with equations (4) and (5), respectively.

1
CDpy = N(N—l) {V 11 ;V l+1(Tpl] 1)~N(0'1) )
CD = N(N— 1)( Z} L+1pl])~N(0 1) ®)

Pesaran et al. (2008) LM,; test shown here with equation (6) shows standard normal
distribution asymptotically in case of T—oo0 and N—oo.

o N—1%©oN N (T_k)ﬁizj_uTij -
LMgq; = f(N(N 1))2 j=i+1Pij —'_U%ij N(0,1) (6)

Among these tests, Pesaran (2004) CD test gives more reliable results in case of N>T
and other tests in case of T>N. The basic hypothesis in all tests is “No Correlation Between
Residues.” If the basic hypothesis is rejected, the existence of a cross-sectional dependency
in the model was concluded.
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Delta (A) and bias-adjusted delta (Apa ;) tests developed by Pesaran and Yamagata (2008)
can be used to test whether the slope coefficients of the models used in the study are
homogeneous. The bias-adjusted delta (A4 ;) test gives reliable results in very small samples.
In both tests, the basic hypothesis is “Slope coefficients are homogencous.” If the basic
hypothesis is rejected, the occurrence of a heterogeneous structure in the model was

concluded.
N"15-k
A= VN () ~xi %
_ N S-ECZi)\ _
Raaj=VN (—m )~N 1) ©

6.2. Bootstrap Panel Causality Test

The bootstrap panel causality test developed by Konya (2006) is based on the estimation
made with the seemingly unrelated regression (SUR) model developed by Zellner (1962). In
order to determine causal relationships, Wald statistics obtained from SUR estimation and
country-specific bootstrap critical values in the panel are compared. Thus, the causal
relationships between the variables can be obtained on a country basis. In order to determine
the causal relationships between public expenditure and economic growth, the estimation of
the following model is made by the SUR system:

IPE,

IGDP.
GDPyy=ayy+ 2, " Buia GDPLey + 3 Vi PErey + €11y

1GDP. IPE
GDPyy=aip+ D, " BragGDPoe i+ 3 V121PEse1 + €1 )

IGDP; IPE,

GDPye=ainy+ 2, BingGDPyey+ X, VingPEnei + €ine

and

IGDP; IPE,

_1 Ve iPE e+ &0

PEu—a21+Z BzuGDP1u+Z

1GDP IPE
PEy = azp + Z "P221GDPyyy + Zl 11V221PE2t 1t €200

IGDP, IPE;

PEye=aon+ 2, . "Bona GDPye i+ 20 VaniPEnet + €2 (10)
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If Wald statistics are greater than the bootstrap critical values, the basic hypothesis of
“public expenditures do not cause economic growth” in equation (9) and the basic hypothesis
of “economic growth does not cause public expenditures” in equation (10) is rejected. In
order to determine the causal relationships between public expenditures and income
inequality, the estimation of the following model is made with the SUR system:

IGINI LPE.
GINI ;= ays+ 2,0 Buaa GINI e+ X" Vi PEre + ne

IPE,

IGINI
_GINIz,t=a12+Z "Bz GINI 1+Z _1 Y121 PE2 e+ €10 (11)

IGINI, IPE,

GINIy, = ain + 2, -1 VinPENe 1+ E1ne

Bini GINIy ey + 3,

and

IPE,

IGINI
PEi;=azs+ 2 0 Baaa GINIye + 3 Va1 PELeoi + €210

IGINI IPE
PEye =pp+ 2, Bo2iGINLye + 3 V221 PEse1 + €220 (12)

IGINI, IPE,

PEye=aon+ 2,0 "Bawi GINIne + 20 ' VoaniPEnet + €2ne

If Wald statistics are greater than the bootstrap critical values, the basic hypothesis of
“public expenditures do not cause income inequality” in equation (11) and the basic
hypothesis of “income inequality does not cause public expenditures” in equation (12) are
rejected. In these models created for causality analysis, PE, GDP, and GINI show the
variables used in the analysis. N is the number of cross-sections in the panel (i=1,2,..N), and
¢ is the time period (t=1,2,...T). The optimal lag length determined according to the Akaike
information criterion is denoted by /.

7. Empirical Findings and Discussion

For the models used prior to the panel causality analysis, cross-sectional dependence and
homogeneity tests were performed in the study. The results of the cross-sectional dependence
test made for Model 1 and Model 2 are shown in Table 4.
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Table 4: Cross-Sectional Dependence Test Results

Model 1 Model 2
Breusch-Pagan LM 323.722%** 319.381%**
Pesaran CDy 56.365%** 55.572%**
Pesaran CD 17.992%** 17.871%**
Pesaran vd. LM, 12.145%** 4.435%%*

*** indicates the rejection of the null hypothesis at 1% significance level.

According to the results obtained from Table 4, the basic hypothesis of “There is no
Correlation Between Residues” in terms of Model 1 and Model 2 was rejected at the 1%
significance level in all cross-sectional dependency tests. This situation reveals that there is
a cross-sectional dependency in both models.

Table 5: Homogeneity Test Results

Model 1 Model 2
A 16.649%%** 9.636%**
A 18.020%** 10.430%**

Aadj

*** indicates the rejection of the null hypothesis at 1% significance level.

On the other hand, the homogeneity test results in Table 5 show that the basic hypothesis
of “Slope coefficients are homogeneous” was rejected for both models at the 1% significance
level. This result reveals that the models used in the study have a heterogeneous structure.
The presence of cross-sectional dependence and heterogeneity in the models makes it
possible to perform the bootstrap panel causality analysis developed by Koénya (20006).

Table 6: Bootstrap Panel Causality Test Results Between Public Expenditures and Economic

Growth
H,: PE #> GDP Hy: GDP #>PE
Bootstrap Critical Values Bootstrap Critical Values
Countries ‘Wald Stat. %1 %5 %10 Wald Stat. %1 %5 %10
Armenia 6.429* 14.137 7.654 5.209 1.477 32.201 20.824 16.656
Belarus 15.92%* 17.453 10.843 7.877 0.067 8.219 4.277 2.817
Kazakhstan 4.234%* 7.152 3.729 2.509 0.053 6.496 3.147 2.026
Kyrgyzstan 1.549 10.144 5.658 4.032 1.489 8.082 4.447 3.127
Moldova 0.324 6.257 3.476 2.324 1.593 8.040 4310 3.069
?:(jmn 0.509 16775 9.591 6.460 0.869 9.570 5205 3.597

** and * indicates the rejection of the null hypothesis at 5% and 10% significance levels, respectively. Critical values are based on 10,000
bootstrap replications.

Table 6 shows the results of the causal relationship between public expenditures and
economic growth. According to the findings obtained from Table 6, a one-way causality
relationship from public expenditures to economic growth was determined at a significance
level of 10% for Armenia and 5% for Belarus and Kazakhstan. This result is in coincidence
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with the studies of Holmes and Hutton (1990), Alexiou (2009), Alam et al. (2010), Gurgul et
al. (2012), Dinca and Dinca (2013), Christie (2014), Abdieva et al. (2017), Gnangoin et al.
(2019) and Kutasi and Marton (2020). However, there was no causal relationship from
economic growth to public expenditure in any country. This situation reveals that the
Keynesian hypothesis is valid in half of the CIS member countries included in the study.
However, no evidence could be obtained to support the Wagner hypothesis.

Table 7: Bootstrap Panel Causality Test Results Between Public Expenditures and Income

Inequality
H,: PE #> GINI Hy: GINI#>PE
Bootstrap Critical Values Bootstrap Critical Values
Countries Wald o o o Wald o o o
Stat. %1 %5 %10 Stat. %1 %5 %10

Armenia 2.520 25273 15350  11.719 11.277 27492 16.586 12.502
Belarus 3.238%* 7.609 4.038 2.717 0.005 10.579 5.885 4.068
Kazakhstan 6.35% 12.885 6.750 4.635 0.000 7.853 4.073 2.706
Kyrgyzstan 1.051 8.371 4.653 3.220 3.415% 9.517 4.725 2.980
Moldova 0.082 9.033 4.806 3.201 1.311 11.116 6.008 4.216
Russian Fed. 2.650 9.236 4.676 3.222 0.438 13.535 7.189 4.870

* indicates the rejection of the null hypothesis at 10% significance level. Critical values are based on 10,000 bootstrap replications.

Table 7 shows the results of the causal relationship between public expenditures and
income inequality. According to the results obtained here, there is a one-way causality
relationship from public expenditures to income inequality at the 10% significance level for
Belarus and Kazakhstan. This situation reveals that in some of the CIS member countries,
public expenditures are effective on income inequality. Therefore, the findings obtained are
in coincidence with the studies of Ospina (2010), Woo et al. (2013), Anderson et al. (2017),
Teyyare and Sayaner (2018), Ulu (2018), Doumbia and Kinda (2019), and Samanta and
Kayet (2020). On the other hand, a one-way causality relationship from income inequality to
public expenditures has been determined for Kyrgyzstan at the 10% significance level.
Accordingly, income inequality in Kyrgyzstan creates pressure on public expenditures. This
finding coincides with the study of Boustan et al. (2013).

The findings of the country-specific causality results obtained from the study are
summarized in Table 8. Table 8 shows the direction of causality in terms of variables in the
countries used in the study more clearly
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Table 8: Country-Specific Findings

Armenia Belarus Kazakhstan Kyrgyzstan Moldova Russian Fed.
PE—GDP PE—GDP PE—GDP GINI—-PE - -
PE—GINI PE—GINI - -

— indicates the direction of causality

8. Conclusion and Policy Recommendations

In this study, the causality relationship of public expenditures with economic growth and
income inequality was analyzed for the CIS member countries for the period 1998-2019. For
this purpose, first of all, cross-sectional dependence and homogeneity tests were performed
on the models used in the study. Then, the bootstrap panel causality test developed by Konya
(2006) was applied to determine the causal relationships between the variables. The result of
the analysis indicated the presence of cross-sectional dependence and heterogeneity in the
models included in the study. Bootstrap panel causality results show that there is a one-way
causality relationship from public expenditures to economic growth for Armenia, Belarus,
and Kazakhstan. On the other hand, a one-way causality relationship has been determined
from public expenditures to income inequality in Belarus and Kazakhstan, and from income
inequality to public expenditures in Kyrgyzstan. In Moldova and Russia, however, no causal
relationship could be obtained between the variables.

According to the findings of the study, it was concluded that the Keynesian hypothesis is
valid in the CIS member countries in terms of the relationship between public expenditures
and economic growth. In terms of the relationship between public expenditures and income
inequality, public expenditures are seen to be effective on income inequality in some
countries while income inequality is observed to create pressure on public expenditures in
some countries. The overall evaluation of the findings obtained from the panel causality
tests concluded that public expenditures in CIS member countries are closely related to both
economic growth and income inequality. This situation reveals that the policies that will
increase the efficiency of public expenditures, whose scope and quality have been changed,
are very important in the CIS member countries in the process of transition from a socialist
system in which the state intervenes in the entire economic field to a market economy.

Public expenditures, which have been considerably reduced compared to the socialist
system especially in countries in transition, directly affect economic growth and income
inequality. As the adaptation to the market economy is achieved, legal regulations regarding
the effectiveness of public expenditure policies and practices for the functioning of
institutions allow economic growth to be realized again. However, the free-market economy
and the transition to the capitalist system further increase income inequality in some
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countries and create pressure on public expenditures. Therefore, using public expenditures
effectively becomes necessary in order to both increase economic growth and make income
distribution fair. In addition, adapting to a new economic system is not easy for any country.
Complementary fiscal policies should be featured to combat the social costs of economic
stability policies. CIS member countries also need state interventions in order for the market
system to fully settle in this transition period. However, implementing policies that do not
exclude private investments and do not harm the functioning of the market economy should
be elaborated during practicing public expenditure policies in these countries in transition.
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ABSTRACT

Islamic stock markets and indices are a newly developing field and an
essential phenomenon in the global financial system. Islamic stocks
are different from conventional counterparts because they filter firms
that do not comply with  Shari'ah principles. The efficiency of stock
markets is essential for all countries in regard to resource allocation and
sustainable economic development. Therefore, many hypotheses have
been developed to investigate market efficiency. The first and one of the
most important of these hypotheses is the efficient market hypothesis.
This paper aims to investigate the weak-form market efficiency of Islamic
stock markets. For this purpose, we used 13 indices data in Dow Jones
and S&P between 2011 and 2021, employing the Fourier Wavelet ADF
(FWADF) Unit Root Test. The FWADF test enabled us to consider structural
breaks with an unknown number, time, and form. The studies examining
EMH and Islamic indices did not consider smooth changes and frequency
information in wavelet-based unit root tests. Therefore, it is possible that
the information for indices may have been incomplete. Adopting FWADF,
our study contributes to the literature in that it uses all information about
the stock market indices data in the analysis. The findings show that six
Islamic market indices have unit roots, but seven indices are stationary.
This means that all emerging market indices analyzed have market
efficiency, but developed country indices do not. The results provide
further understanding for investors and financial analysists enabling them
to assess their decisions efficiently in constructing investment portfolios.
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islami hisse senedi piyasa endeksleri, kiiresel finansal sistem icerisinde yeni gelisen ve &nemli bir alandir. islami hisse
senedi piyasalari, Ser’i prensiplere uymayan firmalari filtreledigi icin konvansiyonel muadillerinden ayrilmaktadir. Hisse
senedi piyasalarinin etkinligi, kaynak dagilimi ve siirdirilebilir ekonomik kalkinma icin dnemli bir unsurdur. Bu nedenle,
piyasa etkinligini arastiran pek cok hipotez gelistirilmistir. Bunlardan ilki ve en 6nemlilerinden biri etkin piyasa hipotezidir
(EMH). Bu calisma islami hisse senedi endeksleri icin zayif formda piyasa etkinligini test etmeyi amaclamaktadir. Bu
amacla, 2011-2021 yillari arasinda Dow Jones ve Standard and Poors islami endekslerinde yer alan 13 endekse ait veriler,
Fourier Wavelet ADF (FWADF) birim kok testi kullanilarak test edilmistir. FWADF testi, bilinmeyen bir sayi, zaman ve
formda yapisal kirilmalari dikkate almaktadir. EMH'yi ve islami endeksleri inceleyen calismalar, Wavelet temelli birim kok
testlerinde yer alan yumusak degisiklikleri ve frekans bilgisini dikkate almamaktadir. Bu nedenle, endeks verileriyle ilgili
bilgilerin tamamlanmamis olma ihtimali bulunmaktadir. Calismamiz, hisse senedi endeks verileriyle ilgili tim bilgileri
dikkate alan FWADF testini kullanarak liteattire katki saglamaktadir. Calismada, 6 endeksin birim kokld, 7 endeksin ise
duragan oldugu tespit edilmistir. Bu bulgular, analiz edilen biitiin gelismekte olan islami piyasa endekslerinde piyasa
etkinliginin oldugu, fakat gelismis Ulke islami piyasa endekslerinde piyasa etkinliginin olmadigini géstermektedir.
Calismanin sonuglari, yatinmcilarin ve finansal analistlerin yatinm portféyleri olustururken kararlarini etkin bir sekilde
degerlendirmelerini saglamak iin bir anlayis saglamaktadir.

Anahtar Kelimeler: islami endeksler, gelisen piyasalar, piyasa etkinligi, fourier wavelet birim kok testi, Dow Jones, S&P
Jel Code: G11, 50,712

1. Introduction

Stock markets are designated as a regulated and secure platform for trading stocks of
companies by investors to allocate ownership of the companies’ shares and these platforms
have a crucial role in the functioning of the economy. While companies use stock markets to
raise capital and to determine the companies’ market values, investors can have an
opportunity to invest their savings in companies and become a shareholder. Many factors
affect the decisions of investors who trade in stocks, and one of these factors is the price of
stocks in the foregoing period. Price changes only affect the investors’ decisions, and if they
move randomly, they become an indicator of market efficiency. Moreover , market efficiency
is essential for all countries in regard to resource allocation and sustainable economic
development (Bugan, Cevik, Kirct Cevik, & Yildirim, 2021). Since it improves pricing and
availability of capital, attracts foreign investment, and increases domestic savings, many
hypotheses have been developed to investigate market efficiency (Al-Khazali, Leduc, &
Alsayed, 2016). The first and one of the most important of these hypotheses is the efficient
market hypothesis (EMH).

The EMH was first developed by Fama (1970), and this hypothesis is based on the
notion that available information is fully reflected in prices. An efficient market represents
that security prices reflect all available information in the market. This efficiency is classified
into three different forms according to the availability of the data. These EMH forms are

weak-form, semi-strong shape, and strong-form. The weak-form efficiency suggests that the

316 iktisat Politikasi Arastirmalan Dergisi - Journal of Economic Policy Researches



Salih Ulev, Mervan SELCUK

current price of securities only reflects the historical prices. If a stock market is weak-form
efficient, then security prices rapidly react to historical prices such that investors cannot earn
an above-normal risk-adjusted return on this level of information. The second form is semi-
strong and demonstrates that all publicly known information is used to calculate securities’
current prices. Finally, the strong-form suggests that investors have access to any
information, either publicly or not (Fama, 1970).

Islamic stock markets and indices are a newly developing field and an important
phenomenon in the global financial system. The Islamic finance system is a new focal point,
and its assets exceeded the US $2.2 trillion in 2020 (Barbuscia, 2021). Islamic banks are still
the main driver among the Islamic finance institutions with 71.7% of the share, followed by
Sukuk (24.2%), Islamic funds (2.8%) and takaful (%1.3) (IFSB, 2019). Islamic stocks are
different from conventional products because of the interest-free and ethical investing
criteria implemented by Islamic finance. In addition, any trade in alcohol and in gambling is
screened out. Islamic stock indices filter firms that do not comply with Shari’ah principles.
These filters include two main criteria. First, the main activities of the firm must comply
with Islamic principles. For example, the Islamic indices do not include firms that are
involved in interest-based financial services, gambling, betting, alcohol production, sales of
pork, and other haram foods. In the second criteria, the firm’s financial indicators are
examined. According to thiscriteria, the firm’s ratio of total interest-bearing loans over
market values and total interest-bearing financial assets over total market value must be less
than 33 percent. These filters lead Islamic stock indices to differentiate from conventional
counterparts in terms of low leverage, more negligible diversification, and small-
capitalization (Al-Khazali et al., 2016). Hence, these differences may affect the stock return
predictability and stock market efficiency and change the Islamic stock indices’ response to
the shocks.

One of the most common methods to investigate EMH is that of unit root tests. Thus, the
robustness and convenience of the method used affect the test results. Investigating the
stationary in stock prices enables us to determine whether EMH is valid or not. If stock
prices have unit roots, this demonstrates that weak-form market efficiency is valid, and the
current stock prices entirely reflect all the past information included in stock price
movements. The validity of weak-form efficiency also implies that shocks to stock prices
have a permanent effect. If stock prices have unit roots, this demonstrates that shocks to
stock prices will have a permanent effect, in that prices will not return to their trend in time.
This permanent effect confirms that forecasting future prices cannot be calculated based on
historical movements in stock prices. On the other hand, if the results show that stock prices
do not have unit-roots, then shocks will have a transitory effect, indicating that stock prices
will not make a new equilibrium and future prices can be predicted concerning the historical
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trend in stock prices. EMH emerged based on these propositions (Narayan, 2008).

This paper aims to investigate the weak-form of market efficiency for Islamic stock
markets. For this purpose, using 13 indices data in Dow Jones and S&P between 2011 and
2021, we employed the Fourier Wavelet Unit Root Test (FWADF), which is one of the
frequency domain unit root tests, to obtain stationary results between indices. The reason for
adopting FWADF was to give more robust results for testing EMH for financial time series
and including all information about the series with a large number of observations. In this
respect, it is appropriate for our stock market data. While many studies are investigating
EMH for traditional stock markets, a limited number of studies such as those of Al-Khazali
et al., (2016), Ali, Shahzad, Raza, & Al-Yahyaee, (2018), Arshad, (2014), Bouoiyour, Selmi,
& Wohar, (2018), Bugan et al., (2021) and Mensi, Tiwari, & Yoon (2017) examined EMH
for Islamic stock markets. According to the authors’ best knowledge, several studies have
analyzed the weak-form efficiency for different indices in the context of the EMH. However,
there is no study examining the EMH for Dow Jones and S&P Islamic market indices using
FWADF, and we fill this gap in the existing literature. Thus, the main contribution to the
previous literature is investigating EMH on Islamic Indices employing one of the newest
techniques, which is the Fourier Wavelet Unit Root Test.

In the second part of the study, we examined the literature and previous studies. The relevant
literature shows that our research is unique regarding the selected technique and sample. The
econometric methods are stated in the third section. Data and empirical results are presented in
the fourth section. The final part of this paper consists of a discussion and conclusion.

2. Literature Review

Several studies have investigated market efficiency using various methods. Of these, the
pioneer ones are those conducted by Samuelson (1965), Fama (1965) and Mandelbrot
(1966) through testing the random-walk hypothesis (RWH). After Fama (1970)’s
classification, the literature progressed toward the EMH. Chaudhuri & Wu (2003) examined
the validity of RWH for 18 emerging equity markets between January 1985 and April 2002
using the seemingly unrelated regression (SUR) and unit root tests. The results show that the
validity of the RWH is rejected only for Chile, Korea, the Philippines, Taiwan, and
Venezuela. Narayan (2008) studied the effect of shocks on G7 stock price indices, whether
permanent or temporary, by employing monthly data in the period between 1975Q1 and
2003Q4 using the Lagrangian Multiplier panel unit root test. The findings demonstrate that
stock price indices have no unit root. This temporary effect does not confirm the EMH.

The weak-form market efficiency argues that future security prices cannot be reflected
by employing historical price information, as past price information is already incorporated
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into the current security prices. Using weekly data between 1992 and 1999, Buguk & Wade
Brorsen (2003) tested the weak-form market efficiency in the Borsa Istanbul composite,
industrial, and financial index prices to see whether these series were a random walk or not.
The findings from the ADF unit root, LOMAC variance ratio, and GPH fractional integration
test showed that RWH is not rejected, and the weak-form market efficiency is validated.
Islam & Khaled (2005) tested the weak-form hypothesis for the Dhaka Stock Exchange from
1990 to 2001, employing the ADF-PP unit root test and variance ratio test. The findings
showed that the Dhaka stock market’s short-term predictability of security prices is valid for
the 1996 boom but not for the post-crash term.

Mobarek and Fiorante (2014) studied whether weak-form market efficiency was valid
for BRIC countries between 1995 and 2010 using a bias-free statistical technique. The
empirical results showed that variance-ratio and run test ensured more preferable results
than the serial correlation as BRIC markets have fairly weak-form market efficient. Cheung
& Andrew Coutts (2001) investigated the RWH for Hang Seng Index on the Hong Kong
Stock Exchange through homoscedastic and heteroscedastic error variances between 1985
and 1987. The results demonstrated that the Hang Seng Index confirms weak-form market
efficiency. Savasan, Yardimcioglu, & Besel (2015) examined the impacts of exogenous
shocks on the Borsa Istanbul Participation 30 Index between 6 January 2011 and 31 August
2015, employing daily data through the Zivot-Andrews and Fourier unit root tests. The
findings showed that the series has a non-stationary structure. Exogenous shocks permanently
affect the Participation 30 Index.

Asiri (2008) tested the validity of weak-form market efficiency for the Bahrain stock
market (BSE) using cross-sectional time series for 40 companies between 1 June 1990 and
31 December 2000, employing the Dickey-Fuller unit root test and autoregressive integrated
moving average (ARIMA). The findings showed that RWH is valid for each sector. In
addition, the ARIMA test also endorses the weak-form market efficiency in the BSE.
Alexakis, Patra, & Poshakwale (2010) studied the validity of semi-strong market efficiency
form in the Athens Stock Exchange (ASE) from 1993 to 2006, employing accounting
information through panel data analysis. The results indicated that the selected 47 firms’
financial ratios have essential information to predict the cross-section of stock returns in the
ASE. This evidence showed that the ASE does not fully reflect publicly available accounting
information into security prices, contrary to the semi-strong EMH.

In addition to these studies, other studies investigated the validity of EMH on Islamic
stock markets. Mensi et al. (2017) tested the weak-form market efficiency for 10 Dow Jones
Islamic sectoral stock indices employing the multifractal detrended fluctuation analysis
(MF-DFA) approach between 9 November 1998 and 5 March 2015. The findings
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demonstrated that these indices are more efficient in the long period than in the short period.
Rizvi, Dewandaru, Bacha, & Masih (2014) examined the validity of EMH for 11 Islamic
and 11 developed countries’ markets using MF-DFA between 1 January 2001 and 31
December 2013. The results showed that the markets of developed countries are more
efficient than those of Islamic countries, although the markets of Islamic countries have
highly efficient performance, especially in crisis periods.

Al-Khazali et al. (2016) investigated RWH for 9 Islamic and 9 non-Islamic stock indices
between 1997 and 2012 to understand whether Islamic indices are more efficient than their
conventional counterpart or not. The results showed that while Europe, Japan, and the UK’s
conventional indices are efficient, there are no efficient Islamic indices in these markets.
However, the findings also showed that the Islamic indices were slightly more efficient than
their conventional counterparts in the recent financial crisis. Ali et al. (2018) also investigated
the market efficiency for 12 Islamic and non-Islamic stock markets, including some
developed and BRIC countries employing MF-DFA from 1 January 2003 to 31 December
2016. The findings showed that the stock markets of USA, UK and Japan are comparatively
more efficient than those of BRIC Islamic stock markets indices, most notably the Turkish
one, are more efficient than their conventional counterparts. It is also noteworthy that
developed Islamic stock markets are comparatively more efficient than those found in
emerging markets.

3. Methodology

In this study, we adopted the Fourier Wavelet ADF (FWADF) test, recently introduced by
Aydin & Pata (2020). Time-domain methods neglect frequency information, and this leads
to information not being used in an efficient way. However, employing frequency domain
analysis, frequency information of the series can be provided. On the other hand, the
deficiency of frequency domain analysis is that it neglects time information. The wavelet
approach removes this deficiency by including both time information and frequency
information in the research (Aydin & Pata, 2020).

Developed using the Wavelet approach, wavelet unit root tests have attracted significant
attention recently. Fan & Gengay (2010) developed the wavelet-based variance ratio unit
root test. Wavelet transformations are executed with the help of the filters in this test. There
have been two types of wavelet transform in the literature: Discrete Wavelet Transform
(DWT) and Continuous Wavelet Transform (CWT). Gengay, Selguk, & Whitcher (2001)
stated that DWT is more suitable for high-frequency financial and economic time series
data. In addition, Eroglu & Soybilgen (2018) emphasized that DWT obtains more robust
results than any other transformations for wavelet-based ADF unit root tests. Thus, we
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adopted the DWT in this study for the FWADF test. In different wavelet transform, wavelet
and scaling coefficients are obtained using the following equations:

L1

W= B meny 1= 00N /21 M
=0
L1

Vig = Zglxbﬂ—lmodN t=0,1,..,N/2-1 @)

=0

where w,, is the wavelet coefficient, v, is the scaling coefficient, 4 represents the
scaling filter, and g, is the wavelet filter. Eroglu & Soybilgen (2018) extended the augmented
Dickey-Fuller (ADF) unit-root test via wavelet decomposition. ADF test procedure of
Eroglu & Soybilgen (2018) is as follows:
D
AV, =D p AV, +8V,,  +¢
= 3)

For the wavelet-based ADF (WADF) unit root test, the null hypothesis (Hy: 6 =0)
shows that the series has a unit root, while the alternative hypothesis (H;: & < 0) implies
that the series is stationary. Similarly, the test statistic is the same as the ADF test and is
calculated as follows:

*

‘T Sl‘d(g) 4)

Among the unit root tests which consider the structural breaks Wavelet-based unit root
test is relatively new. Yazgan & Ozkan (2015) introduced a test to determine structural
breaks employing wavelet transform. Aydin (2019) also developed the first nonlinear
wavelet-based unit root test that considers structural breaks. Including structural breaks to
the model, Aydin & Pata (2020) proposed a data generating process for the wavelet-based
unit root test as in Eq. (5):

i ::u(t)‘l'gz 5)

Yazgan & Ozkan (2015) used the form of the unknown deterministic factors as in Eq (6):

u(t)= ai{(zi—l)-‘ sin [M}}
! ®)
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where n is the frequency of the deterministic component, and k represents the frequency of
the Fourier term. Aydin & Pata (2020) state that smooth breaks appear in the series when
n=1 and offer the model for the FWADF test as follows:

P
AV, =Y p AV, +0V,,  +BsinQrkt/T)+e,
= ™)

where 7], are the scaling coefficients procured by employing wavelet filtering methods.
Aydin & Pata (2020) follows Enders and Lee’s approach for the FWADF unit root test and
uses two steps while applying the test.

In step 1, the model (7) is estimated in the range 1<k <5 and chosen with the
smallest residual squares as the appropriate model.

In step 2, the existence of the nonlinearity is investigated by using the t-test. Aydin &
Pata (Aydin & Pata, 2020) calculated the new critical values and proposed them in the case
of the unit-rooted null hypothesis. In the contrary case, they recommend using the WADF
unit root test.

The frequency-domain unit root test results give more robust results since they include
all information about the series with high-frequency numbers such as financial time series.
As Aydin & Pata (2020) emphasized non-using frequency information in series with high-
frequency numbers would lead to biased results. Our data have high-frequency numbers,
which leads us to consider that FWADF test results are more robust. In addition, when
compared with the ADF type unit root test that allows endogenous structural breaks, the
FWADEF test considers structural breaks with unknown time, number, and form. Thus, in this
study, we adopted the FWADF unit root test. Previous studies examining EMH and Islamic
indices using wavelet-based unit root tests did not consider smooth changes nor frequency
information. Hence, it is possible that the information for indices may have been incomplete.
Adopting FWADF, our study will contribute to the literature by using all information about

the stock market indices data in the analysis.
4. Data and Empirical Results

This study used the 13 Islamic indices’ daily data, consisting of Shari’ah-compliant
stocks traded at different country stock exchanges. Since the study aims to examine the
efficient market hypothesis of the last ten years, our data covers the period from 31 May
2011 to 11 June 2021. Each data set was obtained using S&P Dow Jones Global Indices
(www.spglobal.com) data platform. The scope and descriptions of Islamic Market Indices
are presented in Table 1.
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Table 1: Scope and Descriptions of Islamic Market Indices

No. Abbreviations Description Scope Period
Dow Jones Islamic . . . .
| DJIAP (E) Market Asia/Pacific Stocks traded in A51a/Pa?’1ﬁc region that 31.05.2011 -
pass rules-based Shari’ah screens. 11.06.2021
Index
Dow Jones Islamic 100 leading companies selected from
China, India, and the Middle East and 31.05.2011 -
2 DIICHM (E) - Market CHIME 100 (0 s frica (MENA) region that pass 11.06.2021
Index .
rules-based Shari’ah screens.
Dow Jones Islamic Stocks traded in developed-market 31.05.2011 -
3 DJIDEV (D) Market Developed countries that pass rules-based Shari’ah .
11.06.2021
Markets Index screens.
Dow Jones Islamic Stocks traded in Europe that pass rules- 31.05.2011 -
4 DJIEU (D) Market Europe based screens for adherence to Shari’ah o
. Ly 11.06.2021
Index investment guidelines.
Stocks traded in the GCC region that
. pass rules-based screens for adherence
Dow Jones Islamic to Shari’ah investment guidelines. The 31.05.2011 -
5 DIIGCC (E)  Market GCC Index ot gmdcines. o
(USD) index covers Bahrain, Kuwait, Oman, 11.06.2021
Qatar, Saudi Arabia, and the United Arab
Emirates.
Dow Jones Islamic This index consists of emerging-market
Market World companies that pass rules-based screens 31.05.2011 -
DIJIEMG (E . . .
6 JIEMG (E) Emerging Markets for adherence to Shari’ah investment 11.06.2021
Index guidelines.
This index consists of stocks traded
7 DIIM Dow Jones Islamic globally that pass rules-based screens 31.05.2011 -
Market World Index for adherence to Shari’ah investment 11.06.2021
guidelines.
The S&P 500 Shari’ah includes all
3 SHX S&P 500 Shari’ah  Shari’ah-compliant constituents of the S&P  31.05.2011 -
Index 500, the leading benchmark for the U.S. 11.06.2021
equity market.
The S&P BRIC Shari’ah includes leading
S&P BRIC Shari’ah  Shari’ah-compliant companies from the 31.05.2011 -
? SPSHBRX (E) Index emerging markets of Brazil, Russia, India, 11.06.2021
and China.
This index includes all Shari’ah-compliant
10 spSHWDDP (D) _ S%PDeveloped gr?fzi?:ﬁ?sst;fst: iosric Iiiiﬁisgeifxf'eﬁ 31.05.2011 -
BMI Shari’ah (USD) iprenel P 11.06.2021
markets benchmark including large-, mid-
and small-cap stocks across 25 markets.
This index includes all Shari’ah-compliant
S&P Emerging BMI constlFuentS of the S&P Emergmg BMI: It 31.05.2011 -
11 SPSHEKUP (E) . offers investors a comprehensive emerging
Shari’ah (USD) . . . 11.06.2021
markets benchmark including large-, mid-
and small-cap stocks the markets.
12 SHE (D) S&P Europe 350 This index consists of the largest and most ~ 31.05.2011 -
Shari’ah Index liquid companies in developed Europe. 11.06.2021
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This index consists of stocks included
in S&P Global BMI and screened for
S&P Global BMI Shari’ah-compliance resulting in a 31.05.2011 -
Shari’ah Shari’ah-compliant benchmark covering 11.06.2021
large-, mid- and small-cap stocks across 48
developed and emerging markets.

13 SPSHGLUP

Note: (D) indicates the indices consist of stocks traded in developed market countries. (E) indicates the indices consist of stocks traded in
emerging market countries.

DIJIAP, DJICHM, DJIGCC, DJIEMG, SPSHBRX, SPSHEKUP consist of stocks that are
traded in emerging market countries and DJIDEV, DJIEU, SPSHWDDP, SHE of stocks
traded in developed countries. Moreover, DJIM, SHX, SPSHGLUP of stocks are traded in
both emerging and developed countries. Table 2 demonstrates the descriptive statistics of the
Islamic Market Indices.

Table 2: Descriptive statistics of the Islamic Market Indices

Variables Mean Median Max Min Std. Dev. Jarque-Bera Observations
DIIAP 1726 1570.1 3173.3 1217.9 409.4 1194 2%%%* 2813
DJICHM 1822.6 1751 3147.9 1346.4 343.6 2613.6%** 3239
DIJIDEV 1872.4 1729.6 3553.8 1069.4 555.2 53].7%** 2810
DIJIEU 3304.6 3225.7 5332.3 21534 612.3 374 8%** 2804
DIJIGCC 1816.6 1757.2 2653.8 1312.3 254.2 601.2%%* 3210
DIIEMG 2314 2161.5 4140.8 1613.4 461.6 2609.4%** 3241
DIJIM 3196.6 2924 5917.2 1866.9 901.2 693.5% %% 3241
SHX 2053.1 1859.3 4005.4 997.4 693.7 251.3%%* 2526
SPSHBRX 1584.6 1470.5 3195.6 1043.6 392.9 1211.8%%%* 2588
SPSHWDDP 134.1 122.2 246.7 76.2 37.8 467.8%%* 2619
SPSHEKUP 89.8 83.7 162.2 63.2 18.7 1802.6%** 2619
SHE 1299.1 1297 2020.8 756.8 273.4 48.9%** 2575
SPSHGLUP 134.1 122.2 246.7 76.2 37.8 467.8%** 2619

Note: *, ** **%* Indicates 10%, 5% and 1% level of significance, respectively.

The WADF unit root test results are presented in Table 4. The findings show that the
Fourier term is significant for 11 indices (DJIDEV, DJIEU, DJIGCC, DJIEMG, DJIM, SHX,
SPSHBRX, SPSHWDDP, SPSHEKUP, SHE, SPSHGLUP) but not significant for 2 indices
(DJIAP, DJICHM). Thus, the FWADF unit root test results are interpreted for 11 indices.
According to this result, while the 4 indices (namely DJIGCC, DJIEMG, SPSHBRX,
SPSHEKUP) have a unit root, 7 indices (namely DJIDEV, DJIEU, DJIM, SHX, SPSHWDDP,
SHE, SPSHGLUP) are stationary. On the other hand, the WADF unit root test was used for
two indices (DJIAP and DJICHM) since the Fourier term is not significant for those indices.
Table 3 shows WADF unit root test results which illustrate that DJIAP and DJICHM indices
have a unit root. Unit root test results show that 6 indices have unit roots, but 7 are stationary.
This implies that while for 6 indices EMH is valid, but for 7 indices it is not. Remarkably,
whole indices having unit roots include emerging market country indices. Table 3 shows

WADF unit root test results.
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Table 3: WADF Unit Root Tests Results

Tests Fourier WADF Results WADF Results
No. Variables Test Statistics T Statistics K P Test Statistics P
1 DIJIAP(E) -2.459 -1.564 3 0 -2.636 2
2 DJICHM(E) -2.447 1.976 1 1 -1.832 1
3 DJIDEV(D) -3.815%* 2.596%** 1 2 - -
4 DJIEU(D) -4.227* 3.261%* 1 2 - -
5 DJIGCC(E) -2.862 2.599%* 1 1 - -
6 DIJIEMG(E) -2.151 -2.243%* 3 2 - -
7 DIJIM -3.637** 2.495%* 1 2 - -
8 SHX -4.600%* 3.346% 1 2 - -
9 SPSHBRX(E) -2.814 -2.907* 3 2 - -
10 SPSHWDDP(D) -3.710%* 2.592%* 1 2 - --
11 SPSHEKUP(E) -2.523 -2.608%* 3 2 - --
12 SHE(D) -5.410% 3.826* 1 1 - --
13 SPSHGLUP -3.710%* 2.592%%* 1 2 - --

Notes: * and ** show the significant levels at 1% and 5%, respectively. Optimal lag lengths (p) were chosen automatically using the SIC.
1%, 5%, and 10% critical values of t-statistics are -2.85, -2.01, and -1.60, respectively.

To test the robustness of this result, we used two-time domain unit root tests. While the
first of these tests is the ADF test, which does not consider the structural break, the other is
the Ziwot-Andrews Unit Root Test, which considers the structural breaks. Table 4 shows the
test statistics of ADF and Ziwot-Andrews unit root test. While the ADF test found three
indices (DJIEU, SHX, SHE) to be stationary, the Ziwot-Andrews Unit Root Test found that
only the SHE index is stationary.

Table 4: Time-domain unit root tests results

ADF Ziwot-Andrews Unit Root Test
No. Variables Test Statistics P Test Statistics P Break Dates
1 DIJIAP(E) -2.718 2 -4.094 4 27.09.2018
2 DJICHM(E) -1.575 0 -3.771 3 22.07.2015
3 DIJIDEV(D) -3.094 9 -4.639 8 3.10.2018
4 DIJIEU(D) -3.144%** 0 -4.353 8 11.08.2015
5 DJIGCC(E) -1.485 1 -3.815 8 26.07.2015
6 DJIEMG(E) -2.113 2 -3.669 4 25.05.2015
7 DIJIM -2.684 8 -4.553 8 2.10.2018
8 SHX -3.365%** 9 -4.625 8 21.07.2015
9 SPSHBRX(E) -2.552 3 -3.971 7 26.05.2015
10 SPSHWDDP(D) -2.811 9 -4.243 8 4.10.2018
11 SPSHEKUP(E) -2.327 1 -3.714 7 6.05.2019
12 SHE(D) -3.654%%* 0 -5.707* 8 6.08.2015
13 SPSHGLUP -2.811 9 -4.243 8 4.10.2018

Notes: *, ** and *** show the significant levels at 1%, 5% and 10%, respectively. Optimal lag lengths (p) were chosen automatically using
the SIC.
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When we compare frequency domain and time domain results in Table 5, it can be seen
that frequency domain tests determined more series stationary than time-domain tests.

Table 5: The comparison of the unit root tests results

No. Variables Frequency Domain Results Time Domain Results
1 DIJIAP(E) Unit Root Unit Root
2 DJICHM(E) Unit Root Unit Root
3 DIJIDEV(D) Stationary Unit Root
4 DJIEU(D) Stationary Stationary
5 DJIGCC(E) Unit Root Unit Root
6 DIJIEMG(E) Unit Root Unit Root
7 DIIM Stationary Unit Root
8 SHX Stationary Stationary
9 SPSHBRX(E) Unit Root Unit Root
10 SPSHWDDP(D) Stationary Unit Root
11 SPSHEKUP(E) Unit Root Unit Root
12 SHE(D) Stationary Stationary
13 SPSHGLUP Stationary Unit Root

5. Conclusions

This study examined the weak-form market efficiency for Dow Jones and S&P Islamic
Indices between 2011 and 2021. For this purpose, we employed the Fourier Wavelet Unit
Root Test to obtain stationary results on the indices. According to the authors’ best
knowledge, several previous studies had analyzed the weak-form efficiency of different
Islamic stock market indices in the context of the EMH. However, prior to our study there
had been no study examining the EMH for Dow Jones and S&P Islamic market indices
using FWADF, and we have filled this gap in the existing literature. Thus, the main
contribution of this study to the existing literature is investigating EMH on Islamic Indices
employing one of the newest techniques which is the Fourier Wavelet Unit Root Test.

We investigated the validity of EMH for 13 different Islamic Market Indices and
interpreted the FWADF unit root test results for 11 indices. According to this result, while
the 4 indices (DJIGCC, DJIEMG, SPSHBRX, SPSHEKUP) have a unit root, 7 indices
(DJIDEV, DJIEU, DJIM, SHX, SPSHWDDP, SHE, SPSHGLUP) are stationary. However,
the results of the WADF unit root test demonstrate that DJIAP and DJICHM have a unit root.
Overall, frequency domain unit root test results show that 6 indices have unit roots but 7
indices are stationary. To examine the robustness of the frequency domain unit root test, we
used two-time domain unit root tests. The time-domain unit root test results indicate that 3
indices (DJIEU, SHX, SHE) in ADF and only one index (SHE) in the Ziwot-Andrews Unit
Root Test are stationary. The comparison of unit root tests shows that the validity of the
efficient market hypothesis can be differentiated according to the type of unit root tests.
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While the frequency domain unit root test found that 6 stock market indices have weak-form
market efficiency, time-domain unit root tests found that fewer indices have it. Since
frequency domain unit root tests consider the frequency information and smooth changes,
we assert that the results of FWADF and WADF are more robust.

Surprisingly, our results indicate that all analyzed emerging market indices have market
efficiency, but developed country indices do not. In this respect, our results contradict the
study of Ali et al. (2018). They found that developed Islamic stock markets are comparatively
more efficient than those found in emerging markets. However , our results partially confirm
the study of Al-Khazali et al. (2016). Four of the Islamic indices (DJIDEV, DJIEU, DJIIEMG,
DJIM) included in Al-Khazali et al. (2016)’s study sample are also included in our study.
While Al-Khazali et al. (2016) found that all four Islamic indices do not have market
efficiency, we found that three of these four indices (DJIDEV, DJIEU, DJIM ) have no
market efficiency.

The efficiency of the stock markets has a vital role in deciding for investment that stock
prices reflect all relevant information because artificial factors cannot affect the stock prices
when a market is efficient. The results of the paper have practical consequences for investors
and policymakers. Islamic stock market indices have become more favored than ever in the
last decade. This paper also provides investors and financial analysists with an understanding
to ensure that they efficiently assess their investment decisions in constructing investment
portfolios. For further studies, country and sector-specific Islamic stock market indices
could be investigated and analysed to explain the EMH with different econometric
techniques.
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Yapilan bu ¢alismanin amaci, enerji tiirlerine gére ayristirilan yenilenemez
ve yenilenebilir enerji tiiketimi, kiresellesme ve ekonomik buylme
iliskisini 1990-2018 yillari arasi yiikselen 15 piyasa ekonomisi tlkeleri
icin incelemektir. Bu degiskenler arasinda herhangi bir iliskinin varligini
tespit etmek adina panel veri analizi teknikleri kullaniimistir. Dumitrescu
ve Hurlin (2012) nedensellik testinden elde edilen bulgulara gére (i)
yenilenebilir enerji tiiketimi ile ekonomik biyime (ii) yenilenemez
enerji tiketimi ile ekonomik biyiime ve (iii) kiresellesme ile ekonomik
blylme arasinda cift yonli nedenselligin varligi tespit edilmistir.
Orneklem olarak ele alinan yiikselen piyasa ekonomisi (lkelerinde
enerjinin, gerceklestirilen Gretim ve hizmet faaliyetlerinden dogan
ekonomik biylimenin énemli bir girdisi oldugu, ayni zamanda ekonomik
faaliyetler sonucunda ortaya c¢ikan ekonomik blytimenin de enerji
tlketimini artirdigi tezini desteklemektedir. Ayrica bu Ulkelerde artan
kiresellesme egilimi ekonomik biiyimeyi, ekonomik blytime de daha
fazla kiiresellesmeyi tetiklemektedir. Genel olarak bu ¢alismadan tirlerine
gore enerji tiiketimi, kiiresellesme ve ekonomik blylimenin birbirlerinin
nedeni ve sonucu oldugu yoniinde bir ¢cikarim yapmak mimkanddr.

Anahtar Kelimeler: Ekonomik biiyiime, yenilenemez enerji, yenilenebilir
enerji, kiiresellesme, panel nedensellik analizi
Jel Siniflamasi: B22, C22, 040

ABSTRACT

This study aims to examine the relationship between non-renewable
and renewable energy consumption, separated by energy types,
globalization, and economic growth, for 15 emerging market economy
countries from 1990-2018. Panel data analysis techniques were used
to detect the existence of any relationship between these variables.
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According to the findings obtained from a Dumitrescu and Hurlin (2012) causality test, it has been determined that
there is bidirectional causality between (i) renewable energy consumption and economic growth, (ii) non-renewable
energy consumption and economic growth, and (iii) globalization and economic growth. This result supports the thesis
that energy is an important input of economic growth arising from production and service activities in emerging market
economy countries, which are taken as a sample, and that economic growth as a result of economic activities also
increases energy consumption. In addition, the increasing globalization trend in these countries triggers economic
growth, and economic growth triggers more globalization.

Keywords: Economic growth, non-renewable energy, renewable energy, globalization, panel causality analysis
Jel Classification: B22, C22, 040

EXTENDED ABSTRACT

In the last two centuries, the world has gone through a period in which attempts to
achieve economic, social, and political integration have been made, and international trade,
cultural changes, and political integration have been experienced more than ever before. For
this reason, the role of globalization in economic growth and development is considered
among the important topics in the literature. In this respect, it is important to evaluate the
energy consumption-economic growth relationship in the context of globalization and clarify
the influence channels between these variables.

The aim of this study, which is based on these approaches, is to handle the question of
whether energy consumption, globalization, and economic growth are related to each other.
This study examines the causality relationship between renewable and non-renewable
energy consumption, globalization, and economic growth between 1990 and 2018 in 15
emerging market economies that need globalization and increased energy use to achieve a
high growth rate.

Although the effect of fossil-based energy use on growth has been discussed for many
years, it has frequently been found that renewable energy sources have been included in
recent models. With this in mind, both renewable and non-renewable energy consumption
were added to the model of the study as variables. Another variable considered in the model
is the globalization index. Dreher (2006), based on the idea that globalization has social and
political characteristics in addition to its economic nature, first created a composite index
that includes economic, social, and political elements to measure globalization. The
globalization index, which was developed at various stages, was based on these three
dimensions. Other variables included in the model are GDP, labor, and capital, which
represent economic growth.

In the literature, it is seen that many empirical studies have been conducted based on

different models and produced from the variables of energy consumption, globalization, and
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economic growth. These studies, which are generally based on (i) energy consumption and
economic growth, (ii) globalization and economic growth, and (iii) energy consumption and
globalization relations, vary according to the way the subject is handled. In some studies, the
effects of variables on economic growth, and in some studies, the effects on energy
consumption have been taken into account. While the effects of non-renewable energy
sources are mainly taken into account in the energy consumption variable, recent studies
also take into account the effects of renewable energy sources. In the literature, the
dimensions of globalization have been shaped over time. In earlier studies, trade and foreign
direct investments were used as proxies of globalization, but the necessity of emphasizing
not only the economic aspect of globalization but also its social and political dimensions
made the globalization variable a multidimensional index that also includes economic,
social, and political elements.

In this study, in which panel data techniques were used, it was determined that there is a
bidirectional causality relationship between both renewable and non-renewable energy
consumption and economic growth, according to the findings obtained from the Dumitrescu
and Hurlin (2012) causality test. This finding confirms the “feedback hypothesis” in the
theoretical literature. Another finding is that there is a bidirectional causality relationship
between globalization and economic growth.

These findings show that generally renewable and non-renewable energy consumption,
globalization, and economic growth are the causes of each other. The economic growth that
emerges as a result of the production activities carried out in the specified period for the 15
emerging market economies also needs the energy input used in these production activities
to a large extent, and the energy input used also increases the output and triggers economic
growth. The ability of these emerging market economies, which have an average income of
8,500 dollars, to reach the levels of developed countries depends on their rapid economic
growth. In this case, it is possible to predict that fossil-based energy consumption will
continue. However, it is essential for sustainable economic growth that these countries
switch to renewable energy by supporting the sectors operating in the field of green and
clean energy. Fossil-based energy sources have a certain period of use.

At the same time, this study supports the idea that globalization is also related to
economic growth. From this point of view, it would not be wrong to say that integrations in
economic, social, and political fields establish a tight network with economic growth and
energy consumption. The policy proposal that can be drawn from this study is to continue to
consume non-renewable energy at certain levels - for continued economic growth- provided
that the weight of use of renewable energy is increased in a planned and gradual way in
emerging market economies.
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1. Giris

Enerji tiiketimi ile ekonomik biiylime arasinda olasi bir iliskinin varlig1 literatiirde uzun
yillardir tartisilmaktadir. Literatiir, 6zellikle sanayi devrimi ve sonrasinda enerjinin tiretim
faaliyetlerinde kullanilan 6nemli bir girdi haline déniismesi ile genislemistir. Biiylime
teorilerinde de konunun irdelendigi dikkat ¢gekmektedir. Varsayimlar, her ne kadar enerjinin
ekonomik biiyiime tizerinde 6nemli bir faktor oldugu noktasinda temellendirilse de konu
hakkinda farkli bulgulara rastlanilmast miimkiindiir. Ancak bu sonug¢lardan genel bir ¢ikarim
yapmak gerekirse, enerji tiiketimi ile ekonomik biiylime arasinda baglantinin var oldugunu

ve bu degiskenlerin birbirlerini etkiledigini sdylemek yanlis bir degerlendirme olmayacaktir.

Son iki yiizyillik siirecte diinya ekonomik, sosyal ve politik biitiinlesmenin saglanmaya
calisildigi, hi¢c olmadig1 kadar uluslararasi ticaretin, kiiltiirel degisimlerin ve siyasal
entegrasyonlarin yasandigi bir donem gegirmistir. Bu nedenle kiiresellesmenin de ekonomik
biiyiime ve kalkinmadaki rold literatiiriin 6nemli konular1 arasinda sayilmaktadir. Bu
bakimdan enerji tiiketimi ile ekonomik biiylime iliskisini kiiresellesme baglaminda
degerlendirmek ve bu degiskenler arasindaki etki kanallarini belirginlestirmek 6nem arz
etmektedir. Bu yaklagsimlardan yola ¢ikilarak yapilan bu ¢alisma enerji tiiketimi,
kiiresellesme ve ekonomik biiyiimenin birbirleri ile iliskili olup olmadigi sorusunu giindeme
almaktadir. Hizli ve yiiksek biiylime oranlarina ulagsmak i¢in daha fazla enerji ve
kiiresellesmeye ihtiya¢ duyan 6zellikle gelismekte olan iilkelerde bu sorunun cevabini arama
cabasi, sliphesiz literatiire katki saglamasi bakimindan da énemlidir.

Oncelikle model kurulumu yapilirken enerji tiiketiminin yenilenebilir ve yenilemez olma
niteligi 6nemsenmistir. Literatiirde her iki enerji tiiriiniin de ekonomik biiyiime iizerinde
etkili olabilecegi varsayilmaktadir. Uzun yillar fosil kaynakli enerji kullaniminin biiytimedeki
etkisi tartisilsa da son donemlerde yenilenebilir enerji kaynaklarinin modellere dahil
edildigine siklikla rastlanilmaktadir. Bu diisiinceyle ¢alismanin modeline hem yenilenebilir
hem de yenilenemez enerji tilketimi birer degisken olarak eklenmistir. Modelde ele alinan
bir diger degisken ise kiiresellesme indeksidir. Kiiresellesmenin, ekonomik niteliginin
yaninda sosyal ve politik 6zellikler tasidig: fikrini esas alan Dreher (2006), kiiresellesmeyi
6lemek i¢in ilk olarak ekonomik, sosyal ve politik unsurlari da i¢inde barindiran bilesik bir
indeks olusturmustur. Cesitli asamalarda gelistirilen kiiresellesme indeksi bu ii¢ boyut
iizerine sekillenmistir. Modele dahil edilen diger degiskenler ise ekonomik biiylimeyi
temsilen GSYH, emek ve sermayedir.

Yapilan bu degerlendirmeler 1s18inda, yiiksek biliylime hizina erisebilmek adina daha
fazla enerji kullanimi ve kiiresellesmeye ihtiya¢ duyan 15 yiikselen piyasa ekonomisinin
1990 ile 2018 yillar1 aras1 yenilenebilir ve yenilenemez enerji tiiketimi, kiiresellesme ve
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ekonomik biiylime arasindaki nedensellik iligkisi incelenmistir. Caligmanin girig béliimiinden
sonra enerji tiiketimi, kiiresellesme ve ekonomik biiylime iliskisi hakkinda yapilan teorik ve
ampirik ¢aligmalarin degerlendirilmesine yer verilmistir. Sonraki kisimda ise ele alinan
konunun ampirik analizi ve model bulgularinin degerlendirilmesi yapilarak sonug¢ bolimii
ile tamamlanmustir.

2. Kuramsal Cerceve

Enerji tiiketimi, kiiresellesme ve ekonomik biiylime arasindaki teorik baglari agiklamak
oncelikle degiskenler arasindaki iliskiyi tek tek ele almay1 gerektirmektedir. Bunun igin
degiskenler (i) enerji tiiketimi ile ekonomik biiyiime, (ii) kiiresellesme ile ekonomik biiyiime,
(iii) kiiresellesme ile enerji tiiketimi gibi ikili versiyonlara ayristirilarak incelenmeye ve
aciklanmaya caligilmistir.

2.1 Enerji Tiiketimi ile Ekonomik Biiyiime Arasindaki Teorik iliskilere Dair
Aciklamalar:

Sanayi devrimi ile baslayan yiiksek diizeylerde ekonomik biiyiime rakamlarina ulasma
politikalari, fosil kaynakli enerji tiiketimi aligkanligini beraberinde getirmis, sanayi tiretiminin
gerceklesebilmesindeki unsurlarin basinda kabul edilen enerji kaynaklarmin da itici bir gii¢
olmasina yol agmistir. Béylece sanayi devrimi ve sonrasinda ortaya ¢ikan iiretim ve tiiketim
anlayisindaki degisiklikler, niifus artist, teknolojik alandaki gelismeler sanayilesmis veya
sanayilesmekte olan tilkelerde mal ve hizmet {iretimi i¢in zaruri hale gelen enerji girdilerinin
kullanimin1 yogunlastirmistir. Bu nedenle biiyiime teorilerinde enerji tiiketimi, liretim
faaliyetinin -gerek dogrudan gerekse dolayli kanallardan- temel bir girdi kaynagi olup
ekonomik biiylime ve kalkinma siirecinde hayati 6neme sahiptir (Destek & Ozsoy, 2015;
Dogan & Deger, 2016). Sanayi devriminden giiniimiize degin yasanan bu siirecte artan liretim
ve tiiketim hacmi ile birlikte enerjiye olan talep de yiikselme trendine girmistir. Kapsamli bir
ekonomik biiylime i¢in giderek artan enerji talebinin karsilanmasi enerji arzini genisletmis bu
da sinirlt olarak kabul edilen dogal kaynaklarin daha yogun miktarlarda ¢ikarilmasint gerekli
kilmistir.

Diinyada ¢ikarilan toplam dogal kaynak ve kullanilan enerji miktari son 250 yilda biiyiik
bir artig kaydetmistir. Ancak bu artis hiz1 giderek katlanmaktadir. Son alt1 yildaki rakamlara
bakildiginda komiir, petrol ve gaz ¢ikarimi 6 milyar tondan 15 milyar tona, biyokiitle iiretimi 9
milyar tondan 21 milyar tona, elde edilen mineral kaynak miktar1 da 5 kata erigmistir. Kabaca
her y1l 60 milyar tona kadar varan bir dogal kaynak kullanimi ger¢eklesmektedir. Bu rakamlar
30 y1l dncesine kiyaslandiginda ytlizde 50°den fazla bir tiiketime karsilik gelmektedir (Usman,
Jahanger, Makhdum, Balsalobre-Lorente, & Bashir, 2021). Kapasitenin iizerinde ekonomik
biiyiime ve kalkinma hamleleri ile bu rakamlarin daha da yukari ¢ikmasit beklenmektedir.
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Sanayilesme ile birlikte artan ekonomik faaliyetler ve buna bagli olarak enerji ve dogal
kaynaklarin yersiz kullanimi, olumsuz digsalliklara ve gevre kalitesinin bozulmasina sebebiyet
vermistir (Destek & Ozsoy, 2015). Yenilenemez enerji kaynaklart ve dogal kaynaklar,
ekonomik biiylime ve kalkinmada hayati neme sahip olsa da bu kaynaklarin yiiksek oranlarda
tilkketimi karbon emisyonunun artirmasina ve son donemlerde hissedilir bir agamaya gelen
kiiresel 1sinmaya neden olmustur. Ciddi 6nlemler alinmadigi taktirde diinya ¢esitli iklim ve
cevresel felaketlerle karsilasabilir (Farhani, 2013).

Fosil kaynakli enerji tiiketiminin ¢evreye verdigi zararli etkiler pahasina ekonomik biiylime
ile olan gii¢lii baglantisi, bu tiir enerji kaynaklarinin ne kadar ¢ikarilmasini, ne yogunlukta
kullanilmasini veya bu kaynaklarin iiretim ve tiiketiminin durdurulup durdurulamayacagi
sorusunu giindeme tagmmustir. Anser ve ark. (2021), yenilenemez enerji kaynaklarmin ekonomik
biiytime i¢in bir 6n kosul oldugunu, sanayilesmekte olan iilkelerin yalnizca bu enerji kaynaklari
ile ekonomik biiyiime saglayabilecegini belirtmistir. Ornek olarak Rahman, Zaman, ve Gorecki
(2021), sera gazi emisyonlarinin neredeyse yarisindan sorumlu olan BRICS (Brezilya, Rusya,
Hindistan, Cin ve G. Afrika) iilkelerinin G7 (ABD, ingiltere, Almanya, Fransa, Japonya, italya
ve Kanada) tilkelerindeki ekonomik refaha ulasmak ig¢in 2050 yilina kadar kayda deger
miktarlarda fosil kaynakli enerji kullanacaklarini ifade etmistir. Ayn1 zamanda Anser ve ark.
(2021), fosil kaynakli enerji tiiketiminin zararlarinin biiyiik boyutlara ulastigina, petrol, komiir
ve gaz gibi konvansiyonel enerji arzinin zamanla diisme egiliminde olduguna, bununla birlikte
enerji sektortiniin jeopolitik risklerle karsilasacagina, alternatif olarak nitelenen yenilenebilir
enerji kaynaklarma yonelim gosterilmesi gerektigine vurgu yapmaktadir.

Yenilenemeyen enerji tiikketiminin ¢evre ve iklim tizerindeki olumsuz etkileri neticesinde
yenilenebilir enerji kaynaklari, diinya enerji tiiketiminin 6nemli bir bileseni olarak ortaya
¢ikmis, ¢evre bilinei, politika tartismalarinin merkezi konumuna gelmistir. Bu dogrultuda
stirdiirtilebilir enerji kaynaklarinin kullanimina dayali siirdiiriilebilir ekonomik biiytime i¢in ii¢
ana gegisli “Avrupa 2020 stratejisi” olugturulmustur. Bunlar; (i) karbon emisyonunu azaltmak
(i), yenilenebilir enerjinin paymni ve (iii) yenilenebilir enerjinin verimliligini artirmaktir.
Olusturulan bu stratejilerin yanisira enerji iiretim teknolojilerinde degisiklige gidilmeli ve bu
teknolojilere yatirimlarin pay1 artirilmalidir (Yazdi & Shakouri, 2017). Ayrica yesil ve temiz
enerji tiretmek icin yerel enerji sektorlerine ve ¢evre dostu teknolojilere daha fazla harcama
yapilmali, bu alanlara yatirim yapan dogrudan yabanci sermayeyi tesvik edecek diizenlemeler
hazirlanilmalidir (Usman ve ark., 2021). Bu durumda yenilenebilir enerji, enerji arzin artirmak
ve karbon emisyonlarini azaltmak adina potansiyel bir rol oynayabilir, siirdiiriilebilir ekonomik
biiyiime i¢in yeni bir firsat sunabilir (Farhani, 2013).

Bu ¢ergeveden bakildiginda enerji tiiketiminin ekonomik biiyiime ve kalkinmay1
etkileyen faktdrlerden oldugu diisiiniilmektedir. Ancak enerji tiiketimi ile ekonomik biiylime
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arasinda kanitlar bulmak amaciyla olusturulan genis bir literatiir, iliskinin sonuglarina dair
dort farkli baslik sunmaktadir. Bunlardan daha ragbet goreni, enerji tilketiminde bir artigin
ekonomik biiyiimede de artis saglayacagini dne siiren “growth hypothesis-biiyiime hipotezi”
yaklasimdir. ikinci yaklasim ise “conservative hypothesis-geleneksel hipotezdir.” Bu goriise
gore enerji tiiketimindeki artislara yol agan unsurun ekonomik biiyiime oldugu
belirtilmektedir. Ugiinciisii, bu iki degiskenin birbirlerini etkiledigi yani aralarinda ¢ift yonlii
nedenselligin varligini ileri sliren “’feedback hypothesis-geri besleme hipotezi”, dordiinciisii
ise birbirleri arasinda herhangi bir iliskinin olmadig1 yoniinde goriis beyan eden “the
neutrality hypothesis-tarafsizlik hipotezidir’ (Acheampong, Boateng, Amponsah, & Dzator,
2021).

2.2 Kiiresellesme ile Ekonomik Biiyiime Arasindaki Teorik iliskilere Dair
Aciklamalar:

Kiiresellesme kisaca “ulusal ekonominin diinya ekonomisi ile biitiinlesmesi, yani
diinyanin tek bir pazarda birlesmesi” olarak tarif edilmektedir. Ulusal sinirlar1 ortadan
kaldiran, ekonomik, sosyal, siyasal ve teknolojik alanlart birbirlerine entegre eden bir
stirectir. Kiiresellesmenin etkileri, 6zellikle II. Diinya Savasi’ndan sonra uluslararast ticaret
ve finans kesimlerinin daha fazla disa agilma ve biitiinlesme ¢abalari ile dikkat ¢cekmeye
baslamistir. Diinya niifusunun yalnizca yiizde 15’inin kiiresel ticarete katildigi 30 yil
oncesine karsin bugiin ¢ok daha biiylik oranlarda kiiresellesmeye katilim saglandigi
goriilmektedir. Bu agilardan bakildiginda giderek artan bir trend halinde 6nem kazanan
kiiresellesmenin olumlu ve olumsuz etkileri tartisilan konular arasinda yer almaktadir
(Dogan & Deger, 2016).

Kiiresellesmenin, igerdigi farkli boyutlar ile ekonomik biiyiimeyi etkileyen belirgin
faktorlerinden biri oldugu diisiiniilmektedir. Kiiresellesme, 6zellikle ticaret ve yatirim
tizerindeki sinir 6tesi kisitlamalari kaldirarak uluslararasi pazarlarda mal ve hizmet alimim
kolaylastirir. Diinya ¢apinda kiiresellesmis kaynak sektorlerini destekler, kiiresellesme
siirecinin uygulandig: sirketlerde verimliligi artiran 6lgek ekonomisi avantajini saglar
(Hassan, Xia, Huang, Khan ve Igbal, 2019). Ayrica gelismis iilkelerden gelismekte olan
iilkelere teknoloji transferini aktararak o iilkelerin 6zellesmis iiretim faaliyetlerinden
karsilastirmali avantajlar elde etmesini miimkiin kilar (Acheampong ve ark., 2021).
Kiiresellesme yalnizca serbest ticaret, emek ve sermaye hareketliliginden kaynaklanan mal
ve hizmet liretiminin artisin1 kolaylastiran ekonomik 6zelligi ile degil kiiltiirel ve politik
yonleri ile de ¢ok boyutlu etkiler igermektedir. Kiiresellesme, insan haklari, ¢evrenin
korunmasi, egitim ve saglik gibi temel degerlere evrensel nitelik kazandirmakla birlikte
toplumlarin siyasi ve kiiltiirel yasamlarini da biitiinlestirmektedir (Destek & Ozsoy, 2015;
Dogan & Deger, 2016).
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Ancak literatiir, kiiresellesenin ekonomik biiylime iizerinde olumsuz etkiye sahip bir
takim kosullarin da olabilecegini tartismistir. Acheampong ve ark. (2021) siyasi istikrarsizliga
ve zayif kurumsal yapiya sahip lilkelerde kiiresellesmenin ekonomik biiylimeye zarar
verecegini, bu zararin ortadan kalkmasinin yapisal ilerlemelere bagli oldugunu belirtmistir.
Ayrica Heckscher-Ohlin teorisine gore serbest ticaretten nispeten bol faktorli iilkeler
kazancl ¢ikarken diger iilkelerin kaybedecegini, Stolper-Samuelson teoremine gore ortaya
¢ikan bu kazanglarin dagitimsal etkilerinin kusku verici olduguna dikkat ¢ekmistir.

2.3 Kiiresellesme ile Enerji Tiiketimi Arasindaki Teorik iligkilere Dair A¢iklamalar:

Sanayi devriminden 6nce iilkeler belirli diizeyde enerjiye ihtiya¢ duydugundan klasik
iktisat teorisi, iretimin esas girdilerini emek, toprak, sermaye ve girisimci olarak
belirlemistir. Ancak kiiresellesmenin artmasiyla birlikte giinimiiz tilkeleri petrol, gaz ve
komiir gibi konvansiyonel enerji kaynaklariyla birbirlerine bagli ve bagimli hale gelmistir.
Bu bakimdan enerji, iiretim ve tiiketim faaliyetleri i¢in fiili bir girdi olmanin yanisira
uluslararast politikalar i¢in de dnemli ve etken bir ara¢g konumundadir (Dogan & Deger,
2016). Bu cercevede enerjinin kiiresellesmenin dnemli bir unsuru oldugu yorumu yapilabilir.

Oncelikle ticari serbestlesme boyutuyla diisiiniildiigiinde kiiresellesmenin, -yani
uluslararasi ticari gelisimin- diinya ¢apindaki enerji tiiketimi ile ayni yonde paralellik
gosterdigi sdylenebilir. Bu nedenle uluslararasi ticaretteki artis enerji talep ve tilketimini de
artirmaktadir. Aksi yonden bakilacak olursa ticari agiklik, gelismekte olan iilkelerin gelismis
iilkelerden ileri teknolojiler ithal ederek -bu teknolojiler vasitasiyla- enerji yogunlugunun
diismesine, bu da daha fazla ¢ikt1 ve daha az enerji kullanimina yol agabilir (Nasreen &
Anwar, 2014). Ghani (2012), enerji tasarrufu saglayan teknolojilerin transfer edilmesine yol
acan serbestlesmenin kurumsal yenilikler getirecegini, bunun da enerji verimliligini
artiracagini ifade etmektedir. Benzer sekilde enerji tiiketimi de ticari agikligin nedeni olabilir.
Ihrag ve ithal edilecek iiriinlerin daha fazla iiretilmesi daha fazla enerji kullanimimi gerektirir.
Ayrica bu iriinlerin ulasimi da yeterli enerji arz1 ile karsilanmalidir. Sonug olarak ticari
yoniiyle kiiresellesme, enerji tiiketimi izerinde kilit bir rol oynamaktadir (Nasreen & Anwar,
2014).

Teorik olarak kiiresellesme enerji tiiketimini (i) “the scale effect-olgek etkisi” (ii) “the
technigue effect-teknik etki” (iii) “composition effect-kompozisyon etkisi” olmak iizere li¢
kanalla etkilemektedir. Olgek etkisi, diger tiim faktorlerin sabit kalmas1 kosulu ile ekonomik
faaliyetlerin enerji tiikketimini artirmasini; teknik etki, iilkelerin ekonomik faaliyetlerini
gerceklestiren ileri teknolojiyi ithal etmesi sonucunda enerji tiiketimini azaltmasini;
kompozisyon etkisi ise ekonomik faaliyetler sonucunda enerji tiiketiminin azalmasini ifade
etmektedir. Ayrica kiiresellesme, sektorlerin geciskenligi iizerinde de etkisini gosterebilir.
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Bir ekonominin faaliyetlerinin tarimdan imalata ve imalattan hizmetler sektoriine kaymasina
olanak tanir. Bu etki ile imalat sektdriinde kullanilan enerji tiikketiminin hizmetler sektoriine
gecisi ile daha az kullanilmasina dolayisiyla ¢evre kalitesinin iyilesmesine yol acabilir
(Shahbaz, Shahzad, Alam, & Apergis, 2018).

3. Ampirik Literatiir Ozeti

Literatiirde enerji tiiketimi, kiiresellesme ve ekonomik biiyiime degiskenlerinden tiretilen
ve farkli modellere dayali pek ¢ok ampirik ¢alismanin yapildigi goriilmektedir. Genel
itibariyle (i) enerji tiiketimi ile ekonomik bilyilime, (ii) kiiresellesme ile ekonomik biiyiime,
(ii1) enerji tiiketimi ile kiiresellesme iligkileri temelinde olusturulan bu ¢aligmalar, konunun
ele alinig bicimine gore degisiklik gdstermektedir. Kimi calismalarda degiskenlerin
ekonomik biiyiime, kimi ¢alismalarda ise enerji tilketimi iizerindeki etkisi dikkate alinmigtir.
Enerji tiiketimi degiskeninde agirlikli olarak yenilenemeyen enerji kaynaklarimin etkileri goz
ontine alinirken son zamanlardaki ¢aligmalar, yenilenebilir enerji kaynaklarinin etkilerini de
hesaba katmaktadir. Literatiirde kiiresellesmenin boyutlar1 ise zamanla sekillenmistir. Tlk
caligmalarda ticaret ve dogrudan yabanci yatirimlar, kiiresellesmenin vekilleri olarak
kullanilmis, ancak kiiresellesmenin yalnizca ekonomik yoniiniine degil sosyal ve politik
boyutlarina da vurgu yapilmasi gerektigi kiiresellesme degiskenini ekonomik, sosyal ve
politik unsurlarini da iginde barindiran ¢ok boyutlu bir indeks haline getirmistir.

Bu haliyle degiskenlerin kendi aralarindaki iliskileri analiz edilirken birbirleri tizerindeki
etki dereceleri ve katsayilarinin 6lgtimii i¢in siklikla esbiitiinlesme analizleri yapilmistir.
Ayrica bu degiskenlerin birbirlerinin nedeni olup olmadigina dair sorularin cevaplandirilmast
adima cesitli nedensellik testleri uygulanmistir. Tek iilkeli (Destek (2015), Yazdi & Shakouri
(2017), Hassan ve ark. (2019)) veya birden ¢ok tilke (Farhani (2013), Nasreen & Anwar
(2014), Dogan & Deger (2016), Marques, Fuinhas & Marques (2017), Shahbaz ve ark.
(2018), Rahman ve ark. (2021), Usman ve ark. (2021), Anser ve ark. (2021), Acheampong
ve ark. (2021)) 6rnekleminde yapilan incelemeler neticesinde elde edilen bulgular konunun
ele alinis sekline, donem araligina ve kullanilan modellere gore farklilik gostermektedir.
Ancak literatiir, bu degiskenler arasinda ¢ogunlukla siki bir iliskinin var oldugu yoniinde
egilim gostermektedir. Kiiresellesme, enerji tiikketimi ve ekonomik biiyiime degiskenlerinin
birlikte ele alindig1 bu ¢alismalar incelenirken 6zellikle son donemlerde yapilan arastirmalar
dikkate alinarak bir sinirlandirma yapilmstir.

Kiiresellesmenin yalnizca ekonomik etkilerinden yola ¢ikarak kiiresellesmeyi ticari
serbestlesme olarak ele alan ilk calismalar, Antweiler, Copeland ve Taylor (2001) ve Cole
(2006) tarafindan yapilmistir. Ticari agikligin enerji tiikketimi tizerindeki etkisini inceleyen
bu caligmalardan sonra ticari agiklik, enerji tiiketimi ve ekonomik biiylime arasindaki
iliskiler lizerine genis bir literatiir olusmustur (Marques, Fuinhas, & Marques, 2017).
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Nasreen ve Anwar (2014), 1980-2011 yillart aras1 15 Asya iilkesinin ekonomik biiylime,
enerji tilketimi ve ticari agiklik iliskisini incelemislerdir. Dinamik en kiigiik kareler (DOLS)
ve tam diizeltilmis en kiiciik kareler (FMOLS) yontemine gore ekonomik biiyiime ile ticari
acikligin enerji tiiketimi tizerindeki etkisi pozitiftir. Ancak ekonomik biiylimenin etkisi ticari
acikliga gore daha yiiksektir. Panel Granger nedensellik analizine gore ise ekonomik biiyiime
ile enerji tiiketimi; ticari agiklik ile enerji tiiketimi arasinda ¢ift yonlii nedenselligin varligi
tespit edilmistir. Ekonomik biliylimedeki artis ticari agikliktan daha fazla enerji tiikketimine
yol actigindan, belirli bir ekonomik biliylime diizeyi igin enerji kullanimini verimli olarak
artirmay1 amaclayan entegre bir enerji politikasi ilan etmesi, bu nedenle alternatif enerji
kaynaklarinin kullanimina dncelik taninmasi gerektigi ifade edilmistir. Ayrica Asya tilkeleri,
diger gelismis tilkelerin ileri teknolojilerinden faydalanmalar1 i¢in daha yiiksek diizeyde
ticari agikliga imkan tanimalidir. Destek (2015), 1960-2011 yillar1 aras1 Tiirkiye’de enerji
tiiketimi, ticari agiklik ve ekonomik biiylime arasindaki iligkileri incelemistir. Maki
esbiitiinlesme testinden elde edilen bulgulara gore ticari agiklik ve ekonomik biiyiimenin
enerji tiiketimi izerindeki etkisi pozitifti. VECM Granger nedensellik testi sonuglarina gore
ise kisa donemde ekonomik biiyiimeden enerji tilketimine dogru tek yonlii, uzun dénemde
ise enerji tiiketimi ile ekonomik biiylime arasinda ¢ift yonlii nedenselligin varligi tespit
edilmistir. Bu sonuglar, ekonomik biiyiime i¢in enerji tasarrufu politikalarinin kisa vadede
gecerli olacagini ancak uzun dénemli enerji tasarrufunun ekonomik biiylimeyi olumsuz
etkileyecegini gostermektedir.

Dogrudan kiiresellesme, enerji tiikketimi ve ekonomik biiylime iliskisini ele alan
caligmalardan Dogan ve Deger (2016), 2000-2012 yillar1 aras1t BRIC iilkelerinin toplam
enerji tiiketimi, ekonomik biiylime ve kiiresellesme arasindaki iliskiyi incelemislerdir. Panel
dinamik en kiigiik kareler (DOLS) yontemine gore ekonomik biiyiime ve kiiresellesmedeki
artislar ayn1 zamanda toplam enerji tiiketimini de artirmaktadir. Panel Granger nedensellik
analizine gore ise toplam enerji tiikketiminden ekonomik biiylime ve kiiresellesmeden
ekonomik biiylimeye dogru tek yonli nedenselligin varlig1 belirlenirken, toplam enerji
titketimi ile kiiresellesme arasinda herhangi bir nedensellik iliskisigériilmemistir . Shahbaz
ve ark. (2018), 1970-2015 yillar1 arast BRICS iilkelerinde kiiresellesme ve ekonomik
biliyimenin enerji tiiketimi tizerindeki asimetrik etkilerini belirlemiglerdir. Dogrusal olmayan
sinir testi (NARDL) yaklasimindan elde edilen bulgulara goére enerji tiikketimi,
kiiresellesmenin hem pozitif hem de negatif soklarindan etkilenmektedir. Ekonomik
biliylimedeki pozitif bir sok enerji tiikketimini artirirken, negatif sok ise enerji tiiketimini
azaltmaktadir. Kiiresellesme, gelisen ekonomileri birbirine baglayan itici ve zorunlu bir rol
istlenmekle birlikte, bu ekonomilerin biiylimesinde enerjinin de ayni zamanda iiretim ve
titketim faaliyetlerinde yogun kullanimin1 gerektirdigi ifade edilmektedir.

Kiiresellesme, enerji tliiketimi ve ekonomik biiyiimeyi karbon emisyonu ile
iliskilendirenler arasinda Rahman ve ark. (2021), 1989-2019 yillar1 aras1t BRICS iilkelerinde
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kiiresellesme, ekonomik biiyiime ve enerji tiikketiminin karbon emisyonu iizerindeki etkilerini
incelemislerdir. Dinamik en kii¢iik kareler (DOLS) ve tam diizeltilmis en kiigiik kareler
(FMOLYS) yontemlerinden elde edilen bulgulara gore li¢ degisken de karbon emisyonu ile
uzun donemli esbiitiinlesiktir. Bu degiskenler arasinda en fazla enerji tiiketimi gevresel
bozulmay1 olumsuz, kiiresellesmedeki artiglar ise olumlu yonde etkilemektedir. Sonuglar,
cevresel bozulmanin birincil kaynag1 olarak enerji tiketimini isaret etmektedir. Anser ve
ark. (2021), 1985-2019 yillar1 aras1 Banglades, Hindistan, Pakistan, Maldivler ve Sri
Lanka’dan olusan Giiney Asya iilkelerinde enerji tikketimi, kiiresellesme, ekonomik biiyiime
ve karbon emisyonu iligkisini incelemislerdir. Cesitli panel veri analizi yontemleri
kullanilarak elde edilen bulgulara gore enerji tilketimi, kiiresellesme ve ekonomik biiyiime
karbon emisyonundaki artisa neden olmaktadir. Ozellikle yenilenemeyen enerji kullanimi
karbon emisyonundaki artisin temel belirleyicisidir. Calismada, gevre kalitesinin
iyilestirilmesi i¢in temiz enerji politikalarina odaklanilmasi gerektigi ifade edilmistir.

Enerji tiikketimini yenilenebilir ve yenilenemez olarak ayristiranlar arasinda Yazdi ve
Shakouri (2017), 1992-2014 yillar1 aras1 Iran igin ekonomik biiyiime, yenilenebilir enerji ve
kiiresellesme iligkisini incelemislerdir. ARDL sinir testinden elde edilen bulgulara gére tiim
degiskenlerin esbiitiinlesik ve degiskenler arasinda uzun dénemli iliskinin oldugu, VECM
Granger nedensellik yaklasimi ile elde edilen bulgulara gore ise degiskenler arasinda g¢ift
yonlii nedenselligin varlig1 tespit edilmistir. Bu sonuglar, ¢evre korumasinda daha bilingli
olmanin ve bu dogrultuda yenilenebilir enerji kullanimini artirmanin uzun dénemde
ekonomik biiyiimeyi pozitif yonde etkiledigini gdstermektedir. Bu nedenle yenilenebilir
enerji sirdiiriilebilir kalkinma i¢in gereklidir. Ayrica ¢alismada, kiiresellesmedeki herhangi
bir degisikligin ekonomik biiyiime iizerinde etkili oldugu, kiiresellesmeyi artirmadan
biliylimenin saglanamayacagi belirtilmektedir. Usman ve ark. (2021), 1990-2017 yillar1 arast
Arktik iilkelerindeki (Danimarka, Kanada, Isvec, Finlandiya, Norveg, izlanda, Rusya ve
ABD) yenilenebilir ve yenilenemez enerji tiiketimi, kiiresellesme ve ekonomik biiylime
iligkilerini incelemislerdir. Westerlund esbiitiinlesme testi sonuclarina gore tiim degiskenlerin
uzun dénemde esbiitiinlesik olduklari, dinamik panel veri analizleri ile elde edilen bulgulara
gore ise yenilenebilir ve yenilenemez enerji tiiketimi ve kiiresellesmenin ekonomik biiylime
iizerinde pozitif bir etki olusturdugu belirlenmistir. Her ne kadar dogal kaynaklar ve
yenilenemeyen enerji tiikketimi ekonomik biliylimedeki artiglara yol agsa da yenilenebilir
enerji kullaniminin yayginlasmasi da ekonomik biiylime iizerinde uzun vadede etkili
olmaktadir. Bu ¢aligmada gelismis ve yliksek gelirli Arktik tilkelerinin siirdiirtilebilir biiylime
ve kalkinma icin ¢evre dostu teknolojilere daha fazla yatirim yaparak alternatif enerji
kaynaklarinin kullanimini cazip hale getirmesi 6nerilmektedir.

Kiiresellesmenin ekonomik, sosyal ve politik unsurlarini dikkate alanlar arasinda Marques,
Fuinhas, ve Marques (2017), 1971-2013 yillar1 aras1 43 iilke i¢in ekonomik, sosyal ve politik
kiiresellesmenin enerji tilketimi ve ekonomik biiylime tizerindeki etkilerini incelemislerdir.
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Panel ARDL ile elde edilen bulgulara gore tiim kiiresellesme degiskenlerinin uzun vadede hem
enerji tiiketimini hem de ekonomik biiyiimeyi pozitif etkilidigi; kisa vadede ise yalnizca politik
kiiresellesmenin enerji tilketiminde artisa yol agtigi belirlenmistir. Calismada genel olarak
ekonomik biiylime i¢in kiiresellesmenin tesvik edilmesi ve kisitlayici enerji politikalarindan
kaginilmasi gerektigi vurgulanmaktadir. Acheampong ve ark. (2021), 1970-2015 yillar1 arasi
yiikselen piyasa ekonomisinden olusan 23 iilkedeki kiiresellesme, enerji tiiketimi ile ekonomik
biiytime iliskisini incelemislerdir. Dinamik panel veri analizi ile elde edilen bulgulara gére kisa
donemde kiiresellesmenin ekonomik biiyiimeyi artirdig1 ancak uzun dénemde ekonomik
biiyiimeyi azalttig1; enerji verimliligini ise hem kisa hem de uzun dénemde azalttig1; dogrulsal
olmayan bulgulara gore ise ekonomik, sosyal ve politik kiiresellesmenin ekonomik biiyiime ile
“ters-U” seklinde iliskili oldugu belirlenmistir. Calismada, kiiresellesmenin kisa déonemli
ekonomik faydalarima ragmen uzun dénemdeki olumsuz etkilerini azaltabilecek uygun
politikalar tiretilmesi, ayrica kiiresellesmenin teknolojik etkisi dikkate alindiginda, teknolojik
yeniliklerde sinirli kalan iiretken sektorlere bu yeniliklerin aktarilmasi gerektigi ifade edilmistir.

Diger caligmalar arasinda ise Farhani (2013), 1975-2018 yillar1 aras1 12 MENA iilkesi i¢in
yenilenebilir enerji tiiketimi, ekonomik bilylime ile karbon emisyonu iligkisini incelemistir.
Panel esbiitiinlesme testinden elde edilen bulgulara gore degiskenlerin uzun dénemli
esbiitiinlesik olduklar1, Panel Granger nedensellik testi sonuglarina gére ise uzun vadede
ekonomik biiyiime ve karbon emisyonlarindan yenilenebilir enerji tiiketimine dogru tek yonlii
bir nedenselligin varligi belirlenmistir. Caligmada, daha verimli enerji tiikketimi ile ekonomik
biiylimenin stabilize edilebilecegi belirtilmistir. Hassan ve ark. (2019), 1970-2014 yillar1 aras1
Pakistan’in ekonomik biiylimesinde kiiresellesme ve dogal kaynaklarin etkisini tespit
etmiglerdir. Pakistan’in sanayi, iiretim, imalat ve tarim sektorlerinde ileri teknolojinin
kullanilmasi, bdylece ihracat ve ekonomik bilyiimeyi artirmada dogal kaynaklarin rolii oldugu
diistintilerek modele “dogal kaynaklar” bir degisken olarak alinmigtir. ARDL sinir testinden
elde edilen bulgulara gére ekonomik biiyiimeyi kiiresellesme olumsuz, dogal kaynaklar ise
olumlu yonde etkilemektedir. Vektor hata diizeltme modeli (VECM) nedensellik testine gére
ise kiiresellesme ile dogal kaynaklar arasinda ¢ift yonlii bir iliski vardir. Pakistan’in ekonomik
biliylimesinde dogal kaynaklarin etkili bir faktor oldugu goriilmiistiir. Ancak bol miktarda
bulunan dogal kaynaklarin kullaniminin optimal olmadig1 bunun rasyonel bir sekilde
gelistirilmesinin ekonomik verimlilik saglama agisindan 6énemli olduguna dikkat ¢ekilmistir.

4. Calismanin Hipotezi, Veri Seti, Modeli, Analizleri ve Bulgulari

Bu ¢aligmada 1990-2018 doneminde ekonomik biiyiime, enerji tilketimi ve kiiresellesme
arasindaki iliski 15 yiikselen piyasa ekonomisi tilkeleri! igin panel veri tekniklerinden
yararlanilarak analiz edilmistir.

! Arjantin, Brazilya, Cin, Misir, Kolombiya, Hindistan, Endonezya, Malezya, Meksika, Pakistan, Suudi Arabistan,
Giiney Afrika, Gliney Kore, Tayland ve Tirkiye.
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4.1. Cahismamn Hipotezi

Ekonomik biiylime ile ilgili nedensellik iligkisinin arastirilmasinda kullanilan
degiskenler, tilke/lilke gruplari, zaman boyutu ve yontem farkliliklarindan dolayi elde edilen
sonuglarda tutarsizlik goriilebilmektedir. Mevcut calisma ile ekonomik biiylime, yenilenebilir
ve yenilenemez enerji tiikketimi ve kiiresellesme arasindaki nedensellik iliskisi se¢ilmis
yiikselen piyasa ekonomileri i¢in arastirilmistir. Calismanin hipotezi ise su sekildedir:
Secilmis yiikselen piyasa ekonomilerinde ekonomik biiyiime, enerji tiirlerine gore tiiketim
(yenilenebilir ve yenilenemez) ve kiiresellesme arasinda bir nedensellik iligkisi mevcuttur.

4.2. Veri ve Tammlayici Istatistikler

Calismamizda 15 yiikselen piyasa ekonomisi i¢in 1990-2018 donemine iliskin yillik
veriler kullanilarak ekonomik biiyiime, yenilenebilir ve yenilenemez enerji tiikketimi ve
kiiresellesme arasindaki nedensellik iliskisi arastirilmistir. Ulkelerin segilmesi ve verilerin
1990 yilindan baslatilmasinin sebebi yenilenebilir enerji tiiketimi verisinin bu yildan itibaren
mevcut olmasindan dolayidir. Tahmin edilen modelde ekonomik biiylime bagimli degisken
olarak kullanilmistir. Bu ¢alismada ekonomik biiylime (InGSYH); Chen ve ark. (2021)
caligsmasindan hareketle 2010 sabit fiyatlarla dolar cinsinden kisi basina GSYH olarak
alinmistir. Sermaye (InSermaye); GSYH icinde sabit sermaye olusumunun pay1 ve %
verisidir. Emek (Inisgiicii) toplam isgiicii olarak alinmistir. Sermaye ve isgiicii verisinin
se¢iminde Wang ve ark. (2022)’nin ¢alismasindan yararlanilmistir. Yenilenebilir enerji
tiketimi (InYenilenebilir), kisi basina Egzajoule ve yenilenemez enerji tiiketimi
(InYenilenemez) kisi bagia Egzajoule cinsinden ve BP (British Petroleum) istatistiklerinden
alinmistir. Enerji tiirleri verilerinin se¢iminde Li ve Haneklaus (2021) galismasi takip
edilmistir. Son olarak kiiresellesme (InKiiresellesme); ekonomik, politik ve sosyal
kiiresellesmeyi iceren genel kiiresellesme endeksi olarak ve KOF Isvigre Ekonomi
Enstitiisii’'nden temin edilmistir. Kiiresellesme degiskeni ise Aslam ve ark. (2021) tarafindan
yapilan ¢alismadan alinmistir. Tablo 1veri serisinin sembolii, birimi ve kaynagina iliskin
aciklamalart sunmak amactyla hazirlanmaistir.

Tablo 1: Verilere iliskin Ac¢iklamalar

Degiskenin Ad1 Sembolii Birimi Kaynagi
Kisi ,bz_m Reel Gayri Safi GSYH Sabit fiyatlarla ABD dolar1 Diinya Bankas1
Yurtici Hasila
Sabit Sermaye Olusumu Sermaye GSYH iginde sabit sermaye Diinya Bankas1
olusumunun pay1 (%)
P - Isgiiciinii saglayan 15 yas ve {istii .
Toplam Isgiicii Isgiicii Kisi sayist Diinya Bankas1
Yenilenebilir enerji tiikketimi  Yenilenebilir Kisi basina Egzajoule BP- Dur.ly? En?rj !
Istatistikleri
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L . .. . BP Diinya Enerji
Yenilenemez enerji tiikketimi Yenilenemez Kisi bagina Egzajoule : ur}yé n?rjl

Istatistikleri
Ekonomik, Politik ve Sosyal

- KOF Isvigre Ek i
Kiiresellesme Kiiresellesme kiiresellesmeyi igeren Genel OF Isvigre Ekonomi

Kiiresellesme Endeksi Enstitiisi
Degiskenlere ait tanimlayici istatistiklere Tablo 2’de yer verilmistir.
Tablo 2:Degiskenlerin Tamimlayic: istatistikleri
Gozlem Ortalama Minimum Maksimum Standart Sapma
GSYH 435 8.509244 6.268177 10.34305 0.9121657
Sermaye 435 3.124985 3.458463 4.454224 0.2958892
isgiicii 435 17.47519 15.43062 20.49103 1.265077
Yenilenebilir 435 2.259222 -5.020686 4.071636 2.077777
Yenilenemez 435 1.609966 -0.1185372 4.924181 1.609966
Kiiresellesme 435 3.1224985 2.481622 3.795911 0.2958892

Tanimlayici istatistiklere gore yiikselen piyasa ekonomilerinde 1990-2018 doneminde
ortalama kisi bast GSYH 8.509244 dolardir. Bu gosterge bakimindan yiikselen piyasa
ekonomileri ilgili ddonemde daha yiiksek ekonomik biiylime performans: sergilemektedir.
Yiikselen piyasa ekonomilerinde ortalama yenilenebilir ve yenilenemez enerji tiiketimi
strastyla 2.259222 kisi basina Egzajoule ve 1.609966 kisi basina Egzajoule’dir. Yiikselen
piyasa ekonomilerinde ortalama fiziksel sermaye yatirimi 2010 sabit fiyatlarla 3.1249985
dolar iken ortalama toplam isgiicti 17.47519 milyondur. Degiskenlerin minimum ve maksimum
degerleri sirasiyla -5.020686 ve 20.49103 arasinda degismektedir.

4.3. Ampirik Model

Bu caligmada secilmis yiikselen piyasa ekonomisi iilkelerinde enerji tiiketimi (yenilenebilir
enerji ve yenilenemez enerji), kiiresellesme ve ekonomik biiyiime arasindaki nedensellik
iliskisi arastirilmistir. Calismanin ampirik ekonomik biiyiime modeli kurulurken Acheampong
ve ark. (2021)’nin ¢alismas takip edilmistir. Asagida ekonomik biiyiime (GSYH), sermaye
(Sermaye), emek (isgiicii), yenilenebilir enerji tiikketimi (yenilenebilir), yenilenemez enerji
titketimi (yenilenemez) ve kiiresellesmenin bir fonksiyonu olarak diizenlenmistir.

GSYH= (Sermaye, Isgiicii, Yenilenebilir, Yenilenemez, Kiiresellesme) )
Dolayistyla, logaritmik-dogrusal ampirik model asagidaki sekilde diizenlenmistir:
InGSYH;, = B, + 1 InSermaye;, + B,Inisgiicii;, + pslnYenilenebilir;, +

BslnYenilenemez;, + fsinKiiresellesme;; + ;¢ )

Burada B, ... ... , B1; degiskenlerin katsayilarini ve €j¢ ise hata terimini gostermektedir.

344 iktisat Politikasi Aragtirmalari Dergisi - Journal of Economic Policy Researches Cilt/Volume: 9, Say/Issue: 2, 2022



Omer Fazil EMEK, Melike ATAY POLAT

4.4. Modelin Tahmini ve Sonuclarin Yorumlanmasi

Bu béliimde analizlerin teorik agiklamalarina, analizlerin tahmini sonuglarina ve bunlarin
yorumlart hakkinda ayrintilara yer verilmistir. Calismada panel veri analizinden
yararlanilarak ekonomik biiyiime, sermaye, emek, enerji tiirleri ve kiiresellesme iliskisi
aragtirilmistir. Analizler dort siralamayi takip etmistir: (1) Degiskenlerde yatay kesit
bagimliligimnin var olup olmadigi test edilmis, (2) delta testleri kullanilarak serilerin homojen
olup olmadiklar1 sinanmus, (3) ikinci nesil birim kok testi (CIPS) ile degiskenlerin duraganlik
simnamasina bakilmis ve son olarak (4) degiskenler arasindaki nedensellik iliskisi stnamasinda
Dumitrescu ve Hurlin (2012) testi kullanilmistir.

4.4.1. Yatay Kesit Bagimhihg ve Homojenlik Testleri

CDq\ testleri degiskenlerde yatay kesit bagimliliginin tespit edilmesinde siklikla
kullanilabilmektedir (Kilig, Bayar & Ozekicioglu, 2014: 122). Panel verileri arasinda yatay
kesit bagimliliginin varligint bulmak i¢in Breusch-Pagan (1980) CDyyy;, Pesaran (2004)
CDy o, Pesaran (2004) CD ve Pesaran ve Yamagata (2008) seklinde dort test kullanilmistir.
Birim sayisinin zaman sayisindan biiyiik (N>T) olmasindan dolay1 degiskenlerin yatay kesit
bagimliliginin arastirtlmasinda Pesaran (2004) ve Pesaran ve Yamagata (2008)’ya ait testler
dikkate alinmistir. Testin hipotezleri “Hy: Yatay kesit bagimlilig1 yoktur” iken; “H;: Yatay
kesit bagimlilig1 vardir” seklindedir. Yatay kesit bagimlilig1 testi sonuglar1 tablo 3’de
sunulmustur. Bahsedilen testlere gore yatay kesit bagimliligi bulgulari, panel veride
degiskenlerin olasilik degerleri dikkate alindiginda 0.01 anlamlilik diizeyinde sifir
hipotezinin reddedildigi ve degiskenlerde yatay kesit bagimliliginin varligini gostermistir.
Dolayisiyla, secilmis yiikselen piyasa ekonomilerinin birinde ortaya ¢ikan soklar diger
iilkelerde bir etkiye sahip olmaktadir.

Tablo 3: Yatay Kesit Bagimlihig1 Testi Sonuclar:

Degiskenler CD Tesileri CDy vt CDy M2 CD LM,q;
InGSYH Test Istatistigi 1976.099 129.1181 128.8503 40.61353
Olasilik Degeri 0.0000%** 0.0000%*%* 0.0000%** 0.0000%**
Test Istatistigi 620.5013 35.57297 35.30511 6.884579
InSermaye .
Olasilik Degeri 0.0000%** 0.0000%**%* 0.0000%** 0.0000%**
Iniseticii Test Istatistigi 2842.398 188.8984 188.6305 53.26819
Olasilik Degeri 0.0000%** 0.0000%** 0.0000%** 0.0000%**
InYenilenebilir Test Istatistigi 1216.948 76.73171 76.46386 22.97001
Olasilik Degeri 0.0000%** 0.0000%** 0.0000%** 0.0000%**
InYenilenemez Test Istatistigi 2842.894 188.9326 188.6648 53.29745
Olasilik Degeri 0.0000%** 0.0000%** 0.0000%** 0.0000%**
InKiiresellesme Test Istatistigi 2324.946 153.1908 152.9230 47.13348
Olasilik Degeri 0.0000%** 0.0000%%** 0.0000%** 0.0000%**

Not: *¥* ** ve * serilerin sirastyla %1, %5 ve %10 diizeyinde kesitler arasinda yatay kesit bagimliligini ifade etmektedir.
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Egim katsayilarinin heterojen mi yoksa homojen mi oldugunu tespit etmek amaciyla
Pesaran ve Yamagata (2008) tarafindan gelistirilen delta testlerinden yararlanilmistir. Model
i¢cin homojenlik testi sonuglari tablo 4’teki gibidir.

Tablo 4: Homojenlik Testi Sonuc¢lari

Test istatistigi Test istatistigi Olasilik Degeri
Delta_tilde 44.502 0.000%**
Diizeltilmis Delta_tilde 5.257 0.000%**

Not: **% ** ve * qirastyla %1, %5 ve %10 anlamlilik diizeyinde egim katsayilarinin heterojen oldugunu
ifade etmektedir.

Modelin delta ve diizeltilmis delta test istatistiklerine iligkin olasilik degerlerinin 0.01
anlamlilik diizeyinden kii¢iik olmasindan dolay1 egim katsayilarinin homojen oldugu sifir
hipotezinin reddedildigi goriilmektedir. Bundan dolay1 degiskenler heterojen 6zellige

sahiptirler.
4.4.2. Birim Kok Testi

Birim kdok testleri kullanilarak degiskenlerin duraganlik sinamasinin yapilmasi ampirik
analizin birinci asamasini olusturmaktadir. Cilinkii, sonraki agsamada yapilan tahminlerin
giivenirliligi serilerin duraganlik gosterip gostermediginin tespitiyle miimkiindiir. Birinci
nesil birim kok testleri yatay kesit bagimsizligi varsayimina dayanmakta olup, bundan dolay1
yatay kesit bagimliligini dikkate almamaktadirlar. Ikinci nesil birim kék sinamasinda ise
yatay kesit birimlerinin birbiriyle bagimsiz olmadigi varsayimi gegerlidir.

Bu calismada degiskenlerde duraganlik durumunu arastirmak icin yatay kesit
bagimliligin1 dikkate alan CIPS istatistiklerinden yararlanilarak degiskenlerin duraganlik
smamalarma bakilmistir. Bu testin hipotezleri “Hy: Seride birim kok vardir” ve “H;: Seride
birim kok yoktur” seklindedir. ablo 5°te yatay kesit bagimliligini dikkate alan ikinci nesil
birim kok testlerinden Pesaran (2007)’1n gelistirdigi bireysel CADF istatistiklerine ait
ortalamalardan hareketle hesaplanan CIPS istatistikleri sonuglarina yer verilmistir.

Tablo 5: CIPS Panel Birim Kok Testi Sonuclar:

Degiskenler Diizey Degeri Birinci Fark Degeri
InGSYH -0.60 -2.19%
InSermaye -2.00 ST
Inisgiicii -1.79 -2.45%%
InYenilenebilir -1.71 =3 17FF*
InYenilenemez -1.96 -2.85%**
InKiiresellesme -2.33%* -2.66%%*

Not: Gecikme uzunlugu 2 olarak belirlenmistir. Test modeli sabit terim icermektedir. Sabitte kritik
degerler -2.45 (%1), -2.25 (%5) ve -2.14 (%10)’tir. Kritik deger hesaplamalar1 Pesaran (2007)
makalesinden alimustir. ***, ** ve * sirasiyla %1, %5 ve %10 anlamlilik diizeyini gostermektedir.
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Degiskenlerin seviyelerini kullandigimizda, kiiresellesme degiskeni hari¢ kullanilan
biitiin 6rnekler i¢in 0.01 anlamlilik diizeyinde birim kokiin sifir hipotezi reddedilememektedir.
Ancak degiskenlerin birinci mertebeden farklar1 kullanildiginda, sifir hipotezinin duragan
olmama durumu tiim degiskenler i¢in farkli anlamlilik diizeylerinde reddedilmektedir. Bu
sonuglara gore kiiresellesme disinda biitiin degiskenlerin birinci farkinda duragan olduklari
ortaya ¢ikmis ve bir sonraki agsamada degiskenler arasinda nedensellik iliskisinin olup
olmadig1 Dumitrescu ve Hurlin (2012) nedensellik testi ile arastirilmustir.

4.4.3. Dumitrescu ve Hurlin (2012) Nedensellik Testi

Bagimli ve bagimsiz degiskenler arasindaki iligkinin yoniiniin tespit edilmesinde
nedensellik analizinden yararlanilmaktadir. Bu ¢aligmada degiskenler arasindaki nedensellik
iligkisinin belirlenmesinde Dumitrescu ve Hurlin (2012)’in gelistirdigi yontem kullanilmistir.
Bu test heterojenlik ve yatay kesit bagimliliginin bulundugu durumlarin yani sira T>N ve
N>T varliginda da kullanilabilmektedir. Ayrica Dumitrescu ve Hurlin nedensellik testi
koentegresyon iliskisinin arastirilamadigi durumda da analiz yapilmasina imkan sunmaktadir
(Eren, 2020: 609). Bu testin hipotezleri ise “Hg: Tiim birimler i¢in nedensellik yoktur” iken;
“Hy: Tiim birimler i¢in nedensellik vardir” seklinde belirtilmistir. ablo 6’da Dumitrescu ve
Hurlin (2012) tarafindan gelistirilmis olan panel nedensellik testi tahminlerine yer verilmistir.

Tablo 6: Dumitrescu-Hurlin Panel Nedensellik Testi Sonuclar:

. . Z-bar Z-bar tilde . Nedenselligin

Sfir Hipotezi Test istatistigi Test istatistigi Olasiik Degeri Yonii ;
AGSYH—ASermaye 9.050 7.639 0.000%* o
ASermaye—AGSYH 3.288 2,650 0.001 %% Gift Yonld
AGSYH-lsgiici 5.679 4720 0.000%% Cift Yol
Alsgiici—AGSYH 3.812 3.103 0.002%*%

AGSYH—AYenilenebilir 3331 2.687 0.007%%* —
AYenilenebilir—AGSYH 9392 7.935 0.000%%

AGSYH—>AYenilenemez 6.169 5.145 0.000%*% o
AYenilenemez—AGSYH 8.482 7.147 0.000%** Gift Yonli
AGSYH—Kiiresellesme 7314 6.136 0.000%** . o
Kiiresellesme—AGSYH 5335 4422 0.000%% Cift Yonli

Not: *** %] anlamhlik diizeyinde degiskenler arasinda Granger nedenselligin oldugunu gostermektedir. —simgesi nedenselligin yoniinii
gostermektedir.

Nedensellik testinden elde edilen sonuglar su sekildedir.

i. Kisi basma reel GSYH ile sermaye; kisi basina reel GSYH ile isgiicii arasinda ¢ift
yonlii nedensellik iligkisi,

ii. Yenilenebilir enerji titketimi ile kisi basi reel GSYH yaninda yenilenemez enerji
titketimi ile kisi basina reel GSYH arasinda cift yonlii nedensellik iligkisi,
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iii. Son olarak, kiiresellesme ile kisi basi reel GSYH arasinda da ¢ift yonlii nedensellik
iligkisi mevcuttur.

5. Tartisma ve Sonuc¢

Gectigimiz son iki ylizyilda enerji, uluslararast politikanin glindemini olusturan temel
meselelerinden biri haline gelmistir. Bunun nedeni, siire¢ igerisinde gelisen liretim
faaliyetleri ve bu faaliyetlerin devam edebilmesi i¢in enerjiye hi¢ olmadigi kadar ihtiyag
duyulmasidir. Ekonomide biiyiimenin saglanmasi iiretim faaliyetlerinin yogunlugu ile
iliskilendirildiginden enerji tiiketimi ile ekonomik biiyiime arasinda ayni yonde bir egilimin
olduguna isaret edilmektedir. Bu varsayimdan yola ¢ikarak enerji tiiketimi ile ekonomik
biiytime iliskisi hakkinda pek ¢ok arastirmanin yapildig: goriilmektedir. Ayn1 zamanda bu
stireg, diinyay1 her alanda giderek kiiresellesen bir yone evirmistir. Kiiresellesen diinya, daha
fazla {irlin gesitliligi ve artan ticari agiklikla belirginlesmistir. Birbirlerine bagimli hale gelen
ekonomilerin basat talebi ise enerji sektdriinde yogunlasmigtir. Bu bakimdan enerjiye olan
ihtiyag ve enerji tiiketiminin kiiresellesme ile olabilecek bagini muhtemel kilmistir. Bu
durum enerji tiiketimi, kiiresellesme ve ekonomik bilylime iliskisininin ele alinmasina yol
acmistir. Bu baglamda son donemlerde bu ti¢ degiskenin birbirleri arasindaki nedensellik
iliskisi incelenmeye deger bir konu olarak kabul gérmiistiir.

Yapilan bu caligmanin amaci, 15 yiikselen piyasa ekonomisi iilkeleri i¢in 1990-2018
yillar1 arasi enerji tiikketimi, kiiresellesme ve ekonomik biiylime arasindaki nedensellik
iliskisini incelemek olarak belirlendi. Enerji, yenilenebilir ve yenilenemez olma niteliklerine
gore ayrisarak modele dahil edildi. Ekonomik biiyiime i¢in kisi bast reel GSYH, kiiresellesme
icin ekonomik, sosyal ve siyasal indekslerin birlesimi olan genel kiiresellesme indeksi,
ayrica sermaye i¢in toplam sabit sermaye ve emek i¢in ise toplam isgiicli degiskenleri
modelde ele alind1.

Panel veri tekniklerinin kullanildig:r bu ¢alismada, Dumitrescu ve Hurlin (2012)
nedensellik testinden elde edilen bulgulara gére hem yenilenebilir hem de yenilenemez
enerji tiiketimi ile ekonomik bilylime arasinda ¢ift yonlii nedensellik iliskisinin varlig tespit
edilmistir. Bu bulgu, teorik literatiirde “feedback hypothesis-geri besleme” olarak belirtilen
hipotezini dogrulamaktadir. Ayrica Farhani (2013)’nin ekonomik biiyiimeden yenilenebilir
enerji tiiketimine, Dogan ve Deger (2016)’in toplam enerji tiikketiminden ekonomik
bliytimeye dogru tek yonlii nedenselligin varligini isaret eden caligmalara karsi bu iligki
arasinda ¢ift yonli nedenselligin varligini tespit eden Nasreen ve Anwar (2014), Destek
(2015), Yazdi ve Shakouri (2017)’nin galigmalarint desteklemektedir. Yine elde edilen diger
bir bulgu ise kiiresellesme ile ekonomik biiyiime arasinda ¢ift yonlii nedensellik iligkisinin
varligidir. Bu bulgu da Dogan ve Deger (2016)’in kiiresellesmeden ekonomik biiylimeye
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dogru tek yonlii nedenselligin varligini isaret eden calismalara karsi bu iliski arasinda ¢ift
yonli nedenselligin varligini tespit eden Nasreen ve Anwar (2014), Yazdi ve Shakouri
(2017)’nin galismalarini desteklemektedir.

Elde edilen bu bulgular genel olarak yenilenebilir ve yenilenemez enerji tiiketimi,
kiiresellesme ve ekonomik biiyiimenin birbirlerinin nedeni oldugunu gostermektedir.
Yiikselen 15 piyasa ekonomisi i¢in belirlenen donem araliginda gergeklestirilen iiretim
faaliyetleri sonucunda ortaya g¢ikan ekonomik biiylime, ayni zamanda bu iiretim
faaliyetlerinde kullanilan enerji girdisine biiyiik oranda ihtiya¢ duymakta, kullanilan enerji
girdisi de ayn1 zamanda ¢iktiy1 artirarak ekonomik biiylimeyi tetiklemektedir. Ortalama
8.500 dolarlik gelire sahip bu yiikselen piyasa ekonomilerinin gelismis iilkelerdeki seviyelere
erisebilmesi hizli bir ekonomik biiylime sergilemelerine baglidir. Bu durumda fosil kaynakli
enerji tiiketiminin devam edecegini dngdérmek miimkiindiir. Ancak bu iilkelerin yesil ve
temiz enerji alaninda faaliyet yiiriiten sektorleri destekleyerek yenilenebilir enerjiye
gecmeleri stirdiiriilebilir ekonomik biiylime i¢in zaruridir. Nitekim fosil kaynakli enerji
kaynaklarinin belirli bir kullanim siiresi vardir.

Ayni zamanda bu ¢alisma, kiiresellesmenin ekonomik biiyiime ile de iliskili oldugu
fikrini desteklemistir. Buradan yola ¢ikarak ekonomik, sosyal ve politik alandaki
entegrasyonlarin ekonomik biiyiime ve enerji tiiketimi ile sik1 bir ag kurdugunu sdylemek
yanlis bir degerlendirme olmayacaktir. Bu ¢alismadan ¢ikarilabilecek politika onerisi ise
yiikselen piyasa ekonomilerinde -ekonomik biiylimenin devami igin- yenilenebilir enerjinin
kullanim agirliginin planh ve kademeli artirilmasi kaydiyla belirli diizeylerde yenilenemez
enerji tilketimine devam edilmesi yoniinde olacaktir.
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0z

Bireylerin Covid-19'un yasamlarina etkisine verdikleri tepki ve mutluluklarina etkisi farkli olabilir. Bu bireylerin kisilik
ozelliklerindeki farkliliklar, pandemi ortamindaki belirsizlikten, kisitlamalardan, karantinadan, ©nlemlerden vb.
etkilenebilir. Bu calisma bireylerin bu durumlarda nasil davrandiklarini ve mutluluklarinin ne derece farkh oldugunu
arastirmaktadir. Pandeminin insanlarin mutlulugunu etkiledigi ve bu durumun insanlarin kisilik 6zelliklerine gore de

kisilik 6zelliklerine sahip bireylerin pandemiden hem sosyoekonomik hem de mutluluk bakimindan nasil etkilendikleri
bu zamana kadar yapilmis bazi calismalar ve bir kismini Diinya Mutluluk Veritabani'ndan (World Database of Happiness)
alinan verilerle agiklanmaktadir. Pandeminin getirdigi kosullar nedeniyle cogu ulkede mutsuzluk artmistir ve bu
genellikle ekonomi politikalariyla ilgilidir. Pandemi siirecinde bireylerin is yapis sekillerinde meydana gelen degisiklikler,
kisitlamalar nedeniyle isyerlerini kapatmalari, issiz kalmalari veya is yiiklerinin artmasi mutlulugu etkileyen en 6nemli
faktorlerdir. Genel olarak pandemiden en olumsuz etkilenenler, pandemi 6ncesinde de dezavantajli grup olarak
tanimlayabilecegimiz kadinlar, issizler ve yoksullardir. Bu calisma ile politika yapicilara pandemi politikasini belirlerken
mutluluk ve kisilik 6zelliklerini dikkate almalari énerilmektedir.

Anahtar Kelimeler: Covid-19, Mutluluk, Sosyoekonomik durum, Kisilik 6zellikleri, iktisadi davranis
Jel Code: D01, D31, 131

1. Introduction

Overall happiness is about people’s love of their own life and is the degree of positive
evaluation of the quality of life as a whole (Veenhoven, 1984). The concept of overall
happiness is expressed in different words. Since the 1960s, life satisfaction is also referred to
as overall happiness. Subjective well-being is also used in a wider sense than this happiness.
Subjective well-being is the state of being satisfied with one’s life while feeling good, and it
also includes both cognitive and affective evaluations of life (Diener, 1984).

More specifically, Veenhoven distinguishes four qualities of life: livability of the
environment, life-ability of the individual, the usefulness of one’s life, and satisfaction with
life. Veenhoven then defined happiness as satisfaction with one’s life as a whole, which is
synonymous with life satisfaction (Kamilgelebi, 2018). Veenhoven (2000) stated that
happiness, life satisfaction, and subjective well-being have been used interchangeably,
however, happiness was an umbrella concept used for all good things. Happiness refers to a
judgment of life satisfaction that includes an individual’s evaluation of their expected future
experiences as well as the past. Happiness is a subjective evaluation of individuals’ own lives.
Happiness includes the cognitive component called ‘contentment’ whenever we get what we
want, and the emotional component called the ‘hedonic level of affect’ whenever we consider
how good we feel upon evaluating our lives. Nonetheless, people seem to act according to the
emotional component rather than the cognitive component (Veenhoven, 2014).

Many studies have revealed that there is a firm relationship between personality traits
and happiness (DeNeve & Cooper, 1998). Personality traits may shape individuals’ reactions
to lively situations by influencing individuals’ cognitive evaluations, associated emotions,
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and strategies used to regulate these emotional activations (McCrae & Costa, 2006).
Behavioral and psychological reactions to the pandemic may be affected by personality
traits (Di Crosta et al., 2020). In this field, Costa and McCrae’s (1990) Big-5 model has been
one of the most frequently used determinants of personality traits. The purpose and limitation
of this research; are to examine how both happiness and personality traits are affected by the
pandemic, with some studies and some of the data we received from the World Database of
Happiness, and to make recommendations to policymakers. Because for the first time, all
people living in the world faced quarantines, restrictions, pandemic rules, the crisis created
by the pandemic, especially in the economic and health institutions, and the rupture of the
supply chain. Moreover, the unpreparedness of the World Health Organization (WHO) and
the governments and the inconsistent decisions regarding the pandemic have seriously
affected people’s emotions and behaviors according to their personality traits.

Our study is unique in that it deals with these issues together and presents policy
recommendations by creating a synthesis. In the second part of our study, the effects of
Covid-19 on happiness and socioeconomic condition will be explained. In the third part,
especially considering Big-5 personality traits, how individuals are affected by the conditions
brought by Covid-19 (e.g., hoarding, restrictions, pandemic rules) and how they behave will
be examined. In the fourth part, how Covid-19 affects the happiness of individuals with
certain personality traits will be examined and policy recommendations will be made.

2. The Effect of Covid-19 on Happiness, Economic, Socioeconomic, and Non-
Economic Determinants

In this section, the impact of Covid-19 on happiness related to both economic and
socioeconomic and non-economic conditions will be examined. Some of the publications on
Covid-19 effects on happiness are found in the Bibliography of Happiness, World Database
of Happiness (World Database of Happiness, 2022a; 2022b).

2.1. The Effect of Covid-19 on Happiness, Economic, Socioeconomic, and
Demographic Determinants

The pandemic has significantly affected the happiness of individuals. Using a recent
survey conducted in South Korea, China, Italy, Japan, the UK, and the USA, it was examined
whether exposure to the Covid-19 pandemic lowers people’s happiness. It was found that
people from areas of higher Covid-19 prevalence are more likely to express unhappiness and
extreme unhappiness. Women, the elderly, and urban people were more prone to the
pandemic than men, young people, and rural people. While the pandemic had not had a
significant impact on individuals with middle-income levels, it tended to make the poor and
rich miserable. It also made individuals unhappy not only for economic reasons but also for
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non-economic reasons. People in regions with higher rates of Covid-19 were more prone to
income decline and job loss, which are negatively associated with happiness. The pandemic
caused more loneliness, boredom, and sleeping problems for individuals, and these factors
are inversely related to happiness. Therefore, it is emphasized that governments should
implement policies for social interaction as well as economic policies to increase well-being
and happiness (Nguyen, 2021).

Data collected from full-time workers in the UK as of 2019 and the first six months of
the pandemic compared the extent to which Covid-19 restrictions and involuntary work-at-
home affected the health and work performance. Accordingly, the work-related well-being
of those working at home during the quarantine was not adversely affected. Those individuals
experienced fewer negative emotions and felt more connected to their organization.
However, their home-life satisfaction and job performance according to their own
evaluations decreased (Pelly, Daly, & Delaney, 2021).

Table 1 shows that the US adults with the lowest household incomes are more unhappy
than those with higher incomes, according to a Gallup study conducted in April and May 2020.
Republicans are happier than Democrats. Men are happier than women. Married or widowed
adults are happier than single or divorced adults (Brenan, 2020; Kamilgelebi, 2020).

Table 1: Americans’ Happiness at the Beginning of Covid-19

Happiness %

Annual Household Income

<$36.000 56
$36.000-<$90.000 74
$90.000+ 75
Party ID

Republicans 77
Independents 74
Democrats 66
Gender

Women 71
Men 73
Marital status

Married 77
Widowed 76
Divorced 62
Single/Never married 61

Source: Brenan, M. (2020). U.S. Adults Report Less Worry, More Happiness. Americans’ Emotions During COVID-19 Crisis, https:/news.
gallup.com/poll/311135/adults-report-less-worry-happiness.aspx

In another study, the American Time Use Survey conducted over the period 2012-2013
was used to simulate the impacts of Covid-19 quarantines on life satisfaction. In a simulation
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of the quarantine impact on a person with one’s spouse and alone in the United States, the
decline in satisfaction of married couples due to the curfew combined with the lack of
freedom, income, and uncertainty about life was at least partially alleviated by spending
more time with one’s spouse. Singles, on the other hand, increased their dissatisfaction since
the time they spent alone increased due to restrictions (Hamermesh, 2020).

Life dissatisfaction with Covid-19 was investigated using the data collected at the
beginning of 2020 from 25 developed and developing countries located on four continents.
Healthier people, those with salaried jobs, those who exercise daily, and those who suffer
less from loneliness reported less dissatisfaction. It was found that higher age was related to
lower levels of dissatisfaction, although the elderly was more vulnerable to the Covid-19
pandemic. People with higher education degrees reported less dissatisfaction. Those who
lived with a partner were found to have higher satisfaction. Work-related changes due to the
pandemic, such as decreased income levels and increased or decreased workloads, have
been associated with greater dissatisfaction. It was stated that government restrictions on
mobility and the requirement to wear protective clothing in public places promoted
dissatisfaction. It was found that increasing numbers of confirmed Covid-19 cases boosted
dissatisfaction, but such an impact decreased along with the higher number of cases. It was
determined that life dissatisfaction was positively affected by the cumulative number of
Covid-19 cases. It was stated that the increasing number of cases at the beginning of the
pandemic boosted dissatisfaction, but such an impact decreased when the number of cases
was high (de Pedraza, Guzi, & Tijdens, 2020).

In Switzerland, it was investigated whether vulnerable groups were more affected by the
pandemic, especially in terms of increased workload, social isolation, and limited availability
of socioeconomic resources. Utilizing the longitudinal data obtained from the Swiss Household
Panel, changes in life satisfaction were estimated at the end of the semi-quarantine compared
to the pre-crisis period. Due to social isolation; young individuals, spouses, Covid-19 risk
groups, women due to their workloads, and economic reasons; the life satisfaction of the
individuals who were unemployed and suffered financial distress decreased, and no overall
change was found in the life satisfaction of other individuals (Kuhn et al., 2021).

More strict pandemic policies were found to significantly reduce life satisfaction in Italy,
Sweden, France, Spain, and Germany. The decrease in life satisfaction was higher for
women, individuals with weak labor market connections, and those with relatively high
household incomes. Governments’ economic support was not found to have an impact on
life satisfaction (Clark & Lepinteur, 2021).
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Utilizing the data obtained from a monthly longitudinal survey of middle-aged and older
Singaporeans, it was investigated the extent to which the Covid-19 global health and
economic crisis affected overall life satisfaction and site-specific satisfaction and detected
major decreases in overall life satisfaction and site-specific satisfaction, excluding health-
related satisfaction. Life satisfaction was found to remain below pre-pandemic levels even
after the lockdown was lifted. It was also found that people who reported a decline in
household income levels during the Covid-19 pandemic experienced a plunge in overall life
satisfaction that was almost twice as large as those who did not state any loss of income
(Cheng, Kim, & Koh, 2020). In Japan, it was examined how the same healthcare workers
affect their happiness levels compared to other workers during pandemic restrictions as well
as when restrictions are lifted. It was determined that the happiness levels of healthcare
workers were lower than that of other people. The difference between the happiness levels of
healthcare workers and the happiness levels of other workers was not the greatest during the
restriction but after the removal of restrictions. It was determined that healthcare workers
were distressed and unhappy once the crisis environment softens (Yamamura & Tsutsui,
2021).

South Africa was experiencing an economic crisis during the pandemic. Besides these,
quite strict restriction rules have been introduced. The determinants of happiness have been
investigated in South Africa before and after curfews and during the Covid-19 pandemic. A
decline in overall happiness was observed after quarantine. Moreover, it was stated that the
most important thing for happiness under restriction was not pertinent to macroeconomic
policies, but difficulties regarding the restriction. For instance, lack of mobility in access to
liquor, worries about school/workplace, the threat of dismissal, and pay cuts. Here, the
number of daily Covid-19 cases was inversely associated with happiness, but it was seen
that a U-shaped association existed between happiness and the number of cases over time.
Therefore, while the number of cases initially caused a decline in happiness, owing to the
high recovery and low death rates, the threat of the disease was felt less, and people’s
happiness levels increased slightly. Utilizing simulations, the probability of being happy
without any restriction, the probability of an increasing number of Covid-19 cases, and the
probability of being happy with restriction were investigated. It was determined that the
probability of being satisfied with the implemented curfew regulations was 23%, and the
probability of not having a curfew was 30%. Therefore, it was found that the lockdown had
a 7% probability of being happy. It has been stated that South Africans would be happier
with an increased number of Covid-19 cases and no quarantine arrangements, rather than
fewer Covid-19 cases and existing quarantine arrangements. Therefore, the authors made
recommendations such as improving working conditions from home, enabling children to go
to school (online schooling or teaching that allows social distancing), resuming the sale of
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alcohol and tobacco, allowing consumers to move with less restraint, returning to work,
accessing the internet, and allowing people to restore their consumption patterns to a certain
extent in case policymakers wish to raise people’s happiness levels and increase the
likelihood of reaching their 2019 happiness levels (Greyling, Rossouw, & Adhikari, 2020a).

A study, which examined the extent to which news about Covid-19 affected people,
detected those long-term restrictions on movement, flu, and Covid-19-like symptoms,
economic uncertainty, social distance, and news about pandemics had negative impacts on
subjective well-being (Carpi, Hino, Iacus, & Porro, 2021). It was also examined whether the
effects of Covid-19 differed by gender in terms of happiness. The relationship between
working conditions and gender differences in happiness within the course of the beginning
of the pandemic in Germany was investigated. Compared with the results describing
happiness before and during the Covid-19, it was found that a decline in happiness of all
participants existed, especially among women and mothers with young children. However,
further decreases in women’s well-being were not associated with systematic differences in
working conditions during the pandemic (Zoch, Bachmann, & Vicari, 2021).

Unhappiness caused by the Covid-19 virus, not only socioeconomic conditions but also
age and gender, etc. affect the variables. Table 2 shows that according to Gallup research
conducted in the USA in 2019 before the pandemic and at the end of March and the
beginning of April 2020, the life satisfaction percentage of all adults who rate their current
life as 7-10 out of 10 decreased by 9.5% (Witters & Harter, 2020a). At the end of April 2020,
the life satisfaction percentage of all adults who rate their current life as 7-10 out of 10
decreased by 10.8% (Witters & Harter, 2020b; Kamilgelebi, 2020).

Table 2: Americans’ Life Satisfaction at the Beginning of Covid-19, by Age

Current life Sep. 30 to Mar. 21 to Apr. 20-26, Mar. 21 to Apr. 5, Apr. 20-26, 2020
satisfaction (7-10) Oct. 14,2019  Apr. 5, 2020 2020 2020 Change % Change %
18-44 60.6 50.3 -10.3

45-64 70.6 61.7 -8.9

65+ 78.6 68.3 -10.3

All adults 67.7 58.2 56.9 -9.5 -10.8

Source: Witters, D., & Harter, J. (2020a). In U.S., Life Ratings Plummet to 12-Year Low, https://news.gallup.com/poll/308276/life-ratings-
plummet-year-low.aspx; Witters, D., & Harter, J. (2020b). Worry and Stress Fuel Record Drop in U.S. Life Satisfaction, https://news.gallup.
com/poll/310250/worry-stress-fuel-record-drop-life-satisfaction.aspx

Table 3 shows that Australians aged 15 and older reported their overall life satisfaction as
7.51in 2019 and 7.6 in 2014, with an average of 7.2 in 2020. Except for individuals aged 70
and older, most individuals stated lower overall life satisfaction in 2020 compared to the
previous year. In 2020, individuals aged 70 and older reported their overall life satisfaction
as 7.9, whereas younger individuals aged between 15-24 as 6.9. Those with long-term health
problems have low life satisfaction with a score of 6.9, those who defined themselves as gay,
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lesbian, or bisexual with a score of 6.3, whereas those with mental health problems with a
score of 5.8 (ABS, Australian Bureau of Statistics, 2021).
Table 3: Persons aged 15 years and over in Australia, Overall Life Satisfaction—By Sex,
2014, 2019, and 2020, Mean score
2014 2019 2020
Male  Female Total Male Female Total Male Female Total

Age group

15-24 7.8 7.7 7.7 7.8 7.7 7.7 6.8 7.1 6.9
25-39 7.6 7.7 7.7 7.5 7.4 7.5 7.1 7.1 7.1
40-54 7.4 7.3 7.4 7.1 7.4 7.2 7.1 7.0 7.0
55-69 7.5 7.8 7.6 7.5 7.9 7.7 7.0 7.3 7.1
70+ 8.1 8.2 8.1 7.8 7.8 7.8 7.8 7.9 7.9
Recent 7.6 7.7 7.7 7.8 7.6 7.7 7.1 7.0 7.1
migrants and

temporary

residents

Not a recent 7.6 7.7 7.6 7.5 7.6 7.5 7.1 7.3 7.2
migrant or

temporary

resident

Has a mental 6.3 6.9 6.6 6.2 6.5 6.4 5.5 5.9 5.8
health

condition

Does not have 7.8 7.9 7.9 7.6 7.8 7.7 7.3 7.5 7.4
a mental health

condition

Has a long- 7.4 7.5 7.5 7.2 7.4 7.3 6.8 7.0 6.9
term health

condition

Does not 7.9 7.9 7.9 7.7 7.8 7.7 7.3 7.5 7.4
have a long-

term health

condition

Has disability 7.2 7.3 7.2 6.8 7.1 7.0 6.6 6.8 6.7
Has no 7.8 7.9 7.8 7.8 7.8 7.8 7.3 7.4 7.4
disability

Heterosexual 7.6 7.7 7.7 7.5 7.7 7.6 7.2 7.3 7.2
Gay, Lesbian 7.0 7.0 7.0 6.8 7.0 6.8 7.0 5.8 6.3

or Bisexual

Source: ABS, Australian Bureau of Statistics. (2021). General Social Survey: Summary results Australia, https://www.abs.gov.au/statistics/
people/people-and-communities/general-social-survey-summary-results-australia/latest-release

According to a Gallup survey conducted in March 2020, when schools were closed due
to the pandemic and nearly all US children were home-bound, nearly 9 out of 10 parents
with children under the age of 18 claimed that their children experienced 88% happiness
“most of the day”, despite their own happiness were stated as 77% (Jones, 2020).
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Upon examining people aged 60 and over from Poland and Germany compared with
different age groups, elderly people rated their happiness higher than young people during
the pandemic (Bidzan-Bluma et al., 2020). The impacts of Covid-19 restrictions on parents
with dependent children in Germany were investigated. According to a parent well-being
survey in Germany as of 2020, when schools and daycare centers were closed, however,
other measures were relaxed and new case levels were low, well-being during that period
was compared to a pre-pandemic period for different groups. It was found that the pandemic
reduced the relative well-being of adults with children, women, and people with secondary
school education, especially individuals with young children (Huebener, Waights, Spiess,
Siegel, & Wagner 2021). In a study in Turkey, it was revealed that gender, age, fear of
Covid-19, and the existence of individuals infected with Covid-19 were not found to be
associated with happiness in adults (Karatas, Uzun, & Tagay, 2021).

2.2. The Effect of Covid-19 on Happiness and Non-Economic Determinants

In addition to the restrictions and quarantine measures implemented by policymakers to
reduce the spread of the Covid-19 virus, non-economic conditions also affected happiness.
Upon examining the time graphs in the national reports, we can see sizable differences in
happiness across countries, e.g., a strong dip in Denmark and almost no decline yet in
Germany in 2021 (for other countries, see Veenhoven, 2022).

Studies investigating the impacts of Covid-19 before and after the pandemic, as well as
at the beginning and after the pandemic, are also important in terms of comparing the change
in people’s life satisfaction. A study, which measured whether the pandemic has reduced
Dutch individuals’ life satisfaction by comparing it to certain periods, found that their life
satisfaction decreased by 3%, to approximately 4%, between the summer of 2020 and spring
of 2021. Although the level of happiness loss of those individuals was lower in the early
days of the pandemic, their happiness decreased further by the end of 2021 (Veenhoven,
Burger, & Pleeging, 2021).

During the pandemic, it was revealed that Polish people experienced a significant
decrease in their happiness level (Gawrych, Cichon, & Kiejna, 2021). Another study on
Poland highlighted the important role of fear of Covid-19 and a sense of consistency in well-
being. It was determined that the individual’s sense of consistency could affect their
happiness and assist them to manage stress and reduce anxiety (Dymecka, Gerymski, &
Machnik-Czerwik, 2021).

Restrictions imposed by governments have also affected life satisfaction. In one of the
studies regarding this subject, besides the restrictive measures implemented by governments,
the spread of the virus was also pertinent to lower life satisfaction and well-being (Ahmed,
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et al., 2020). The early stages of the pandemic and curfew, partially due to increases in
community connectedness, were claimed to have minimum short-term harmful impacts on
subjective well-being (Sibley et al., 2020).

In the Northern European country group, life satisfaction was merely negatively
associated with the spread of Covid-19, whereas no significant association was found in the
South and West. But it is pertinent to the rigidity of policies. Strict quarantine measures
mitigated the negative association in the North, whereas the strictness of these policies was
inversely related to life satisfaction in the West. Thus, although strict quarantine measures
could reduce concerns about the pandemic, they reduced life satisfaction once their strictness
levels exceeded a certain threshold (Bachmann, Gonschor, Korfhage, & Wiibker, 2021).

A study, which investigated the impact of quarantine experiences and attitudes towards
Covid-19 in China, found that the authorities’ attitudes towards the reliability of real-time
updates on Covid-19 and reliance on pandemic control fostered the rise in happiness. People
with lower levels of happiness (or vigorous depressive symptoms) were found to become
more susceptible to the severity of the pandemic. Also, at the community level, quarantine
was inversely related to happiness, whereas self-quarantine at home was associated with
increased happiness (Lu, Nie, & Qian, 2020).

Duong (2021) found that anxiety and fear of Covid-19 were strongly associated with
psychological distress, sleeping disorder, and happiness among Vietnamese university
students, whereas anxiety and fear of Covid-19 reduced happiness through psychological
distress and increased sleeping disorder.

Another study analyzed the causal impact of mandatory quarantine on happiness in New
Zealand, South Africa, and Australia, regardless of the country’s characteristics or the type
or duration of quarantine regulations; and claimed that the curfews caused a decline in
happiness. Also, the negative impacts differ by country. Of the three countries, South Africa
suffered the most, since stay-at-home regulations were stricter in nature (Greyling, Rossouw,
& Adhikari, 2020b).

3. Effects of Covid-19 on Big-5 and Dark Triad Personality Traits

In this section, the effects of Covid-19 on both the Big-5 personality traits and the Dark
Triad will be examined.

3.1. Effects of Covid-19 on Big-5 Personality Traits

Costa and McCrae’s (1990) Big-5 model has been one of the most used determinants
of personality traits. These five factors are agreeableness, conscientiousness, extroversion,
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openness to experience, and neuroticism (emotional instability). This self-report measure
includes 10 items attributed to five factors that assess the Big-5 fields of personality. The
direction and consistency of the emotions, thoughts, and behaviors of individuals with
different life experiences can be measured using these characteristics. As a result of a
research study, the Big-5 personality traits of agreeableness, conscientiousness,
extroversion, openness to experience; seeking support from others, reinterpreting events
positively, dealing with the problem, and accepting it, were positively associated with
emotional instability (Afshar et al., 2015). Conscientiousness, agreeableness, and low
neuroticism from Big-5 personality traits were found to be related to better overall and
mental health (Strickhouser, Zell, & Krizan, 2017). Besides, neuroticism was found to be
associated with the perception of adverse, unpleasant, or stressful situations (Hisler et al.,
2020). This, in turn, affects the way individuals evaluate and perceive Covid-19. The
relationship between the Covid-19 pandemic and Big-5 personality traits was investigated.
It was stated that agreeableness and conscientiousness were factors that could have
supported the more functional use of people’s defense mechanisms. It was stated that
neuroticism created more intense and permanent emotional reactions in relation to the
tendency to perceive the impacts of stressful events more intensely in stressful situations
and that the neurotic personality trait had the strongest impact in a distressing situation
such as Covid-19 (Gori, Topino, Palazzeschi & Di Fabio, 2021). Confronting Covid-19
was found to be inversely related to emotional stability (Bernabe-Valero, Melero-Fuentes,
De Lima Argimon, & Gerbino, 2021).

In a study conducted at the beginning of the pandemic, it was found that neuroticism was
related to health anxiety and a positive relationship existed between neuroticism and
Covid-19 anxiety (Lee et al., 2020). Similarly, in the study conducted during the pandemic,
it was stated that individuals with high neuroticism were more concerned about Covid-19
(Aschwanden et al., 2021). Nikéevi¢ and Spada (2020) also mentioned other personality
traits, and other Big-5 personality traits were found to be inversely related to Covid-19
anxiety. He observed that high neuroticism was a vulnerability factor for Covid-19 anxiety
syndrome, whereas high extraversion and conscientiousness were protective factors. While
previous research studies also indicated an inverse association of compliance with anxiety
and depression throughout the pandemic (Nik¢evié, Marino, Kolubinski, Leach, & Spada,
2021), people with conscientiousness traits exhibited higher compliance with the Covid-19
prevention guidelines (Bogg & Milad, 2020).

The anxiety of people facing various restrictions such as curfew due to Covid-19 has
increased. For this reason, some people hoarded food, disinfectants, masks, surgical gloves,
toilet paper, etc. from the markets (Kamilgelebi, 2020). At the beginning of the Covid-19
pandemic in Japan, it was found that those with high levels of agreeableness, neuroticism,
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and openness to experience according to the Big 5 personality traits tend to hoard (Yoshino,
Shimotsukasa, Hashimoto, & Oshio, 2021).

Extraversion and openness to experience are associated with higher levels of positive
emotions and subjective well-being (Anglim, Horwood, Smillie, Marrero, & Wood, 2020).
However, preventive measures taken to reduce the effects of the pandemic often negatively
affected people with these personality traits. Negative emotions in individuals with this
personality trait could be alleviated without further progress. In other words, the level of
individuals’ adaptation may vary according to the environment and period (Fletcher &
Sarkar, 2013). For introverts, restrictions have a negative impact on depressive symptoms,
whereas, for extroverts, they have a positive, but not significant, impact on depressive
symptoms. Although strict measures often help people worry less and feel more secure, this
lifestyle is felt more natural to introverts than extroverts (Wijngaards, Sisouw de Zilwa, &
Burger, 2020).

3.2. Effects of Covid-19 on the Dark Triad

The behavior of people with the personality traits of Machiavellianism, narcissism, and
psychopathy, called the Dark Triad, during the Covid-19 process was investigated. Dark
Triad personality trait studies began with McHoskey, Worzel, and Szyarto (1998), who
examined the similarities between psychopathy and Machiavellianism. Paulhus and Williams
(2002) coined the term Dark Triad personality traits for Machiavellianism, narcissism, and
psychopathy. They clarified the differences and similarities between them. Christie (1970)
defines Machiavellian personality traits as using and manipulating others to achieve their
own ends, deceiving, exploiting, lack of interpersonal affect, indifference to public morals,
and a selfish tendency. The narcissistic personality trait is associated with feelings of
smugness, self-indulgence, and entitlement (Morf & Rhodewalt, 2001) and with exploitative
behavior towards others, egocentric, and grandiose tendencies (Dowgwillo, Dawood, and
Pincus, 2016). Psychopathy is characterized by fearlessness, thrill-seeking, impulsivity,
callousness, and aggression (Hare & Neumann, 2008; Patrick, Fowles, and Krueger, 2009)
and is often the most malicious of the dark triad (Paulhus & Williams, 2002).

Paulhus and Williams (2002) stated that similar characteristics of the Dark Triad are
egocentrism, apathy, unpleasantness, lack of honesty-humility, deception, and tendencies
towards interpersonal manipulation and exploitation. It was found that they exhibited less
adaptive behavior in terms of observing social distance, abiding by hygiene rules, and taking
into account the guidelines to protect others (Blagov, 2020). In another study, which
considered the Dark Triad personality traits, people were found to score low in terms of
agreeableness and were found to be less likely to comply with pandemic restrictions
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(Zajenkowski, Jonason, Leniarska, & Kozakiewicz, 2020). It detected higher levels
associated with less harmonious behavior towards rules and regulations aimed at reducing
the spread of Covid-19 (Nowak et al., 2020). Dark Triad personality traits were negatively
associated with accepting personal restrictions to fight Covid-19 (Zettler et al., 2021), not
associated with Machiavellianism, but with narcissism and some degree of psychopathy, and
those traits appeared to be less effective than Big-5 personality traits that were also detected
(Modersitzki, Phan, Kuper, & Rauthmann 2021).

4. Examination of Covid-19 in terms of the Big-5 Personality Traits and Its Effect
on Happiness

In studies conducted before Covid-19, it was determined that neuroticism, extraversion,
and conscientiousness were strongly correlated with well-being in the Big-5 model (Anglim,
Horwood, Smillie, Marrero, & Wood, 2020; Meléndez et al., 2019; Grant, Langan-Fox, &
Anglim, 2009). It was stated that higher levels of happiness were related to higher levels of
conscientiousness, agreeableness, extraversion, and lower levels of emotional stability
(Soto, 2015).

Personality has a crucial role in affect and emotions, but this trait is not so valid in
cognitive assessment of one’s satisfaction with life upon concentrating on a particular
situation such as a pandemic. Changes in the sense of social connection of adults from the
US and the UK were monitored during the pandemic, with participants exhibiting a small
but significant reduction in their loneliness, although they indicated no change in their
commitment during the pandemic compared to pre-pandemic. It was revealed that the most
introverted participants exhibited significant improvements in loneliness, whereas the most
extroverted participants exhibited no improvement in loneliness. Nevertheless, upon
considering the levels of loneliness before the pandemic, no significant relationship was
found between extraversion and loneliness during the pandemic. For both introverts and
extroverts, changes in social relationships and loneliness were associated with life
satisfaction (Folk, Okabe-Miyamoto, Dunn, & Lyubomirsky, 2020).

It was suggested that the pandemic might have mitigated the impact of certain personality
traits on well-being. The introduction of isolation measures in the pre-Covid-19 period and
with the arrival of the second wave reduced the well-being and positive effect of extroverts
since these measures mean deprivation of social contact, which is one of the sources of
happiness for extroverts (Anglim & Horwood, 2021). Another result supporting this view
was obtained. In the study that measured Big-5 personality traits in Slovakia, a negative
correlation was found between present and future happiness, and negative emotionality of
people with higher depression or anxiety who tended to evaluate their own life more
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negatively (Halama, Kohtt, Soto, & John, 2020). The relationship between extraversion and
pre-pandemic life satisfaction was stronger than that of present and future life satisfaction.
In other words, the pandemic has reduced the life satisfaction of Slovak adults (Kohut, Srol,
& Cavojova, 2022).

5. Conclusion

At the beginning of the pandemic, WHO’s inconsistent decisions increased people’s
anxiety even more. However, in the event of a new pandemic, we do not know what the WHO
and governments’ preparations are and how they will take precautions. People need to trust
that the policies implemented by policymakers adhere to the principles of openness,
transparency, and accountability and are made public. As it will be remembered, the vaccine
was first distributed to developed countries. Because the vaccine is found by private companies,
and they do not share the vaccine patent, the states should establish institutions such as health
institutes that will find the cure for diseases and share the patents of drugs/vaccines. Automation
and dissemination of primary and secondary health care services, for which preparations have
been started in some countries, will facilitate people’s access to health services. Thus, people
will be able to easily benefit from health services during the pandemic. It should be accepted
by policymakers that other diseases also exist and require routine control, and it is important to
reduce or remove pandemic restrictions for these patients, otherwise, health problems will
increase.

At the same time, it is also important to make policies according to the personality traits of
individuals. In addition to previous studies explaining that personality traits are related to life
satisfaction, we can say that personality traits have an impact on adapting to and not being able
to adapt to the challenging conditions caused by the pandemic, and this may be related to
happiness. Studies on this subject can be made more comprehensive in the future. Life
satisfaction should be considered in determining the pandemic policy. While policymakers’
prohibitions/restrictions negatively affect or do not affect people’s overall life satisfaction, one
exception would be healthcare professionals and elderly people. The life satisfaction of
women, people with low incomes, and the unemployed were adversely affected by the
pandemic. Some of the individuals in developing countries and low-income individuals could
not adapt to the new working conditions that came with the pandemic restrictions due to the
lack of financial opportunities. These include the inability to adapt to the conditions of distance
education and working from home, the inability to access the internet and computers, and the
inability of relatively smaller and more populated households to have more than one computer
or the technological tools required by their working. Among these individuals, there may be
those who were unemployed during this period, and it is possible that they also experienced
anxieties such as losing their jobs and closing their workplaces completely. In order to solve
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this situation, we expect policymakers to take decisions to increase salaries or provide
additional income. Without waiting for the repetition of extraordinary situations such as
pandemics, the state can decide to ensure that employers’ workplaces are not closed and
workers are not dismissed, and thus mutual trust can be established. This policy will reduce
people’s fear and anxiety.

Working parents have been in a difficult situation as policymakers also closed nurseries at
the beginning of the pandemic process. The inability of working parents to send their children
to kindergarten has created a burden, especially for mothers. Although restrictions have been
reduced recently, regulations can be made to decrease the workload of women. In addition to
these, policymakers’ sales hours of alcohol and tobacco, etc. restrictions also influence the
unhappiness of individuals. Since such restrictions were not encountered in more developed
countries, general unhappiness research was conducted neither during the pandemic nor
before.

Extroverted or neurotic individuals were more adversely affected due to pandemic
restrictions. Studies conducted in more developed countries have revealed that extroverts are
negatively affected due to pandemic restrictions. Individuals with a high-income level cannot
leave the house due to restrictions, encounter travel barriers, etc. circumstances may have
affected them more. This may be more likely to occur in more developed countries, assuming
that low-income individuals have fewer travel budgets or are unable to travel.

Neuroticism is associated with depression and pessimism. Therefore, it is seen that
individuals with this personality pattern are even more unhappy in an extraordinary situation
such as a pandemic. Among these individuals, the unemployed may have increased concerns
about the future and not being able to find a job. Policymakers should not make decisions that
will make them even more unhappy by considering the personality traits of individuals while
making decisions. Psychological support should also be provided to them in this process. In
addition to these, for example, while individuals with a developed sense of responsibility abide
by the rules by considering the people around them during the pandemic process, some people
exhibit less harmonious behaviors in terms of their characteristics of complying with social
distance, hygiene rules and considering the guidelines to protect others. It is known that people
with these personality traits are more manipulative, lack empathy, and are less likely to comply
with restrictions since their level of compatibility is low. When creating policies for rules and
regulations aimed at reducing the spread of Covid-19, it should be considered that individuals
with these personality traits are less likely to adapt. Therefore, the indirect punishment of those
who comply with the pandemic rules, such as quarantine, restrictions, and rules, will negatively
affect the happiness of the compliant people. Policymakers should also consider the behavior
of people with maladaptive personalities in their decisions.
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6z

COVID-19 pandemisi, Ikinci Diinya Savasi'ndan bu yana yasanan en
biytk kiresel ekonomik krize neden olmustur. Diinyanin en biylk
ekonomik ve siyasi birliklerinden olan Avrupa Birligi de bu stirecten ciddi
bir sekilde etkilenmistir. Bu calisma 2019 Aralik ayinda ortaya ¢ikan ve
2020 yilinda etkisini yogun bir sekilde gdsteren COVID-19 pandemisinin
Avrupa Birligi'ne lye 27 Ulke ile Avrupa Birligi'ne aday tilke konumunda
olan Turkiye'nin ekonomik performanslarina etkisini incelemektedir.
Calismada ele alinan (lkelerin ekonomik performanslarinin 6l¢tim
icin Complex Proportional Assessment (COPRAS) teknigi kullaniimistir.
COPRAS belirlenen kriterler dogrultusunda en c¢ok istenenden en az
istenene dogru genel bir siralama yapilmasini amaclayan cok kriterli
karar verme yontemlerinden biridir. Calismada ekonomik performans
Ol¢imii icin Ulkelerin; GSYH buylime oranlar, kisi basina diisen GSYH,
cari denge, bltce dengesi, issizlik orani, AB tanimli genel yonetim borg
stoku ve enflasyon orani verileri kullaniimistir. COPRAS yontemi ile
yapilan analizin sonuglarina gore, Slovenya ele alinan veriler baglaminda
ekonomik performans bakimindan en iyi tlke olmus, bu tlkeyi sirasiyla
Danimarka ve Almanya'nin izledigi goralmustir. Ekonomik performans
bakiminda en dusiik performansi gosteren ilke ise Tirkiye olmustur.
Tirkiye'yi Gliney Kibris Rum kesimi ve Yunanistan izlemistir. Tirkiye'nin
gostermis oldugu dusiik performansin nedeni olarak bilhassa enflasyon
ve issizlik oranlarinin analize dahil edilen diger tilkelere gére oldukga farkli
bir yapiya sahip oldugu gozlenmistir.
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ABSTRACT

The COVID-19 pandemic has caused the biggest global economic crisis since the Second World War. The European
Union, one of the world’s largest economic and political unions, was also seriously affected by this process. This study
examines the impact of the COVID-19 epidemic, which emerged in December 2019 and showed its effect intensely in
2020, on the economic performances of 27 member states of the European Union and Turkey, which is a candidate
country for the European Union. The Complex Proportional Assessment (COPRAS) technique was used to measure
the economic performance of the countries covered in the study. COPRAS is one of the multi-criteria decision-making
methods that aims to make a general ranking from the most desired to the least desired in line with the determined
criteria. In the study, countries for economic performance measurement; GDP growth rates, per capita GDP current
account balance, budget balance, unemployment rate, EU defined general government debt stock and inflation rate
data are used. According to the results of the analysis made with the COPRAS method, Slovenia was the best country in
terms of economic performance in the context of the data discussed, followed by Denmark and Germany, respectively.
The country with the lowest performance in terms of economic performance was Turkey. Turkey is followed by the Greek
part of Southern Cyprus and Greece. It has been observed that inflation and unemployment rates have a quite different
structure compared to other countries included in the analysis, as the reason for Turkey’s low performance.

Keywords: Economic performance, COVID-19 pandemic, European union, Multi-criteria decision making, COPRAS
Jel Classification: E60, E69, 052

EXTENDED ABSTRACT

The COVID 19 pandemic has adversely affected the economic structures of almost all
countries. Quarantine measures taken to prevent the spread of the pandemic are one of the
reasons why economies are negatively affected. In this period, governments took measures
to suspend some commercial activities to reduce the effects of the pandemic. The measures
taken have led to a decline in global demand, bringing production, transportation,

manufacturing, and other economic activities to a standstill in most economies.

The quarantine measures taken to prevent the COVID-19 pandemic also adversely
affected the macroeconomic indicators of the countries. During this period, GDP in the
European Union decreased by more than 6% compared to last year (EUROSTAT, 2021).
Similarly, with the effect of the measures taken, great supply shocks were experienced, and
the global trade volume contracted. This has led to a decrease in employment and an increase
in unemployment rates. In 2020, when the pandemic was most intense, the unemployment
rate in the EU was 7.1% on average. Likewise, tax reductions, credit facilities and subsidies
to prevent companies in trouble in the short term have caused the budget balance in EU
countries to deteriorate. The fact that the EU average in terms of budget deficit is 0.5% in
2019 and 6.9% in 2020 summarizes the emerging situation (EUROSTAT, 2021).

Like the economic difficulties experienced by the EU member states, Turkey, which is in
the process of joining the EU, has also been affected by the COVID-19 pandemic. The
pandemic has also caused supply and demand shocks in the Turkish economy. Due to the
measures taken against the pandemic, the balance between public revenues and expenditures
has deteriorated. Foreign capital outflow accelerated in 2020, which brought about an
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increase in exchange rates. The pandemic similarly affected macroeconomic indicators such
as production, employment, current account balance, budget balance, and central government
debt burden negatively (Adigiizel, 2020, p.219). Turkey caught the pandemic at a time when
the economy was in recession and structural problems were intense. Especially in the last
four years, the low acceleration in the economy has put more strain on the macroeconomic
balances. In the early stages of the pandemic in Turkey, measures were generally taken
through semi-financial channels. Credit expansion on favorable terms through public banks
and government credit guarantees were the leading ones. The difficulties Turkey has
experienced in recent years in terms of monetary policy have increased with the pandemic.
These developments resulted in the deterioration of economic performance.

The development of multi-criteria decision-making methods has provided the opportunity
to rank the economic performance of countries, to choose between alternatives and to
classify countries (Karahan et al. 2021, p. 584). Multi-criteria decision-making methods are
expressed as both an approach and a set of techniques aimed at making a general order from
the most desired to the least desired among the options (Dodgson et al., 2009, p. 50). The
purpose of multi-criteria decision-making methods is to improve the quality of decisions by
making alternative criteria more clear, usable, and effective, and to provide decision makers
with strong abilities to analyze, discover and compare a series of incompatible alternatives
(Dinger, 2011, p. 563).

In this study, the economic performances of the European Union member states and
Turkey were analyzed by Complex Proportional Assessment (COPRAS), one of the multi-
criteria decision-making methods, in 2020, when the pandemic was first seen, and its
economic effects were most aggressive. The aim of this study is to analyze and compare the
economic performances of 27 member states of the European Union and Turkey in 2020,
when the COVID-19 pandemic began. COPRAS method, one of the multi-criteria decision-
making methods, was preferred for performance analysis. To measure the economic
performance, seven criteria consisting of the percentage of GNP Growth, GNP per capita in
Euros, current account balance, budget balance/GDP ratio, unemployment rate, EU Defined
General Government Debt stock/GDP ratio and inflation rate were used.

According to the results of the study, the ranking from the highest to the lowest points in
the context of the estimated data for the countries is: Slovenia, Denmark, Germany,
Netherlands, Luxembourg, Lithuania, Estonia, Sweden, Czechia, Austria, Spain, Belgium,
Poland, Finland, Croatia, Ireland, Bulgaria, Portugal, Malta, France, Slovakia, Hungary,
Romania, Greece, Cyprus and Turkey. When the ranking made according to the COPRAS
results and the country data are examined, it is observed that the countries in the first places
generally have low inflation rates, low unemployment rates, and have current account
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surpluses. However, the shrinkage in the economy is at smaller levels in the first place. In
the countries that are in the last place according to their score points, inflation is not very
serious except for Turkey. Large current account deficits are given. Budget deficits are at
high levels. Unemployment rates are very high. Public debt burden is high in countries other
than Turkey.
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1. Giris

Diinya Saglik Orgiitii (WHO), SARS-CoV-2 viriisiiniin neden oldugu COVID-19
solunum yolu hastaligin1 11 Mart 2020°de salgin bir hastalik olarak ilan etti. 13 Mart 2020
itibariyle de hastalik Avrupa ilkelerinde yogun bir sekilde yayilarak salginin merkez
{issii haline geldi (DSO, 2020).

COVID-19 salgin1 iilkeleri daha once tecriibe edilmemis bir durumla karsi karsiya
getirmistir. Hitkimetler, COVID-19 viriisiiniin yayilmasini yavaslatmak i¢in insanlarin
hareket 6zgiirliigiint sinirlayan, halka agik etkinlikleri iptal eden ve ¢esitli ticari faaliyetleri
askiya alan ciddi karantina onlemleri almak zorunda kalmistir. Bu kisitlamalar, imalat
tedarik zincirlerinin bozulmasina neden olmustur. Pandemi, kiiresel talebin yavaslamasini
beraberinde getirmis ve ekonomilerin ¢ogunda liretim, ulasim, imalat ve diger ekonomik
faaliyetleri yavaslatarak ekonomilerin kii¢iilmesi s6z konusu olmustur (Sun & Wang, 2021,
s. 9). Bu donemde, Avrupa Birligi’nde GSYH gecen yila gore %6’dan fazla azalmistir
(EUROSTAT, 2021).

Pandeminin kontrol altina alinmaya ¢aligmasi biiyiik arz soklariin yasanmasina neden
olmustur. Bu siiregte kiiresel ticaret hacminde biiyiik daralmalar yasanmistir. Bu durum
istihdamin azalmasina dolayisiyla issizlik oraninda biiyiik artiglara sebep olmustur.
Pandeminin en yogun oldugu 2020 yilinda AB ortalamasinin issizlik oran1 %7,1 olarak
gergeklesmistir.

Diger taraftan AB liderleri gesitli fonlar olusturarak ve farkli ekonomik tedbirlerle krize
karst birligi koruyucu dnlemler almaya calismislardir. Bu &nlemler, kisa vadede zor
durumdaki sirketlere yonelik destekler, cok boyutlu vergi indirimleri ve kredi kolayliklar1
saglamak ve iflaslar1 6nlemek igin verilen siibvansiyonlardan olugmaktadir. Yapilan bu
destekler neredeyse AB iilkelerinin hepsinde biitce dengesinin bozulmasina neden olmustur.
2019 yilinda biitge ag181 bakimindan AB ortalamasiin %0,5, 2020 yilinda ise %6,9 olarak
gerceklesmesi ortaya ¢ikan durumu 6zetlemektedir (EUROSTAT, 2021).

Avrupa Birligi iiyelik siirecinde olan Tiirkiye de COVID-19 pandemisinden olduk¢a
etkilenmistir. Pandemi Tiirk ekonomisinde de talep ve arz soklarinin yaganmasina neden
olmustur. Kamu gelir ve giderleri arasindaki denge 6zellikle sosyal harcamalardan kaynakli
olarak bozulmustur. Yabanci sermaye c¢ikist hizlanmis, bu durum doéviz kurlarinin
ylkselmesine neden olmustur. Genel olarak pandemi iiretim, istihdam, cari denge, biit¢e
dengesi, merkezi yonetim bor¢ yiikii gibi makroekonomik gostergeleri olumsuz yonde
etkilemistir (Adigtizel, 2020, s. 219). Tiirkiye pandemiye ekonominin durgunluga girdigi ve
yapisal sorunlarin yogun olarak yasandigi bir dénemde yakalanmistir. Ozellikle son dért
yilda ekonomideki diisiik ivme siireci makroekonomik dengeleri daha ¢ok zorlamustir. 2017-
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2019 yillar1 arasinda biiyiime oranlar1 ve kisi basina diisen milli gelir miktar1 diiserken,
igsizlik, enflasyon ve kamu borglarinin arttig1 goriilmistiir (Sertkaya & Bas, 2021, s. 165).
Tirkiye’de pandeminin ilk donemlerinde genellikle yar1 mali kanallar yoluyla tedbirler
alinmistir. Kamu bankalar1 yoluyla uygun kosullarda kredi genislemesi ve devlet kredi
garantileri bunlarin basinda gelmistir. Tiirkiye’nin para politikas1 noktasinda son yillarda
yasadig1 zorluklar pandemi ile artmistir. Devlet desteklerinin dogrudan yardim yerine
cogunlukla uygun kosullarda saglanan krediler olmasi, firma ve hane halklarmin bor¢luluk
diizeylerini artmasina sebep olmustur (Dlugosch & Goneng, 2021).

COVID-19 az veya ¢ok her ekonomiyi etkilemis durumdadir. Olaganiistii donemlerde
devletlerin ekonomik performanslarini 6lgmek ve bir karsilastirma yapmanin bir¢ok faydasi
bulunmaktadir. AB iiyesi iilkeler ve Tiirkiye’nin ekonomik performanslarini beraber
degerlendirmek gerek topluluk politikalarinin belirlenmesi gerekse bir durum
degerlendirmesi yapip politika onceliklerini belirlemek adina faydali olmaktadir. Ulkelerin
ekonomik performanslarinin dl¢iimiinde de ¢ok kriterli karar verme yontemlerinin
kullanilmas1 ¢oklukla bagvurulan bir yéntemdir (Ozbek & Demirkol, 2019, s. 73).

Bu c¢aligmada pandeminin ilk goriildiigii ve ekonomik etkilerinin en agresif bir gekilde
yasandig1 2020 yilinda Avrupa Birligine tiye iilkeler ve Tiirkiye’nin ekonomik performanslari
¢ok kriterli karar verme yontemlerinden biri olan Complex Proportional Assessment
(COPRAS) yontemi ile analiz edilmistir. Bu ger¢evede calisma giris ve sonug boliimii ile bes
boliimden olusmaktadir. ikinci béliimde iilkelerin ekonomik performanslarinin 8lgiimiinde
kullanilan gostergeler ve literatiirde AB iilkeleri ve Tiirkiye nin ekonomik performanslarimin
CKKYV yoéntemleriyle 6lciildiigii calismalar yer almaktadir. Ugiincii boliimde performans
Ol¢imiintin yapildig1 yonteme iliskin metodoloji ve ¢alismanin amaci anlatilmaktadir.
Dérdiincii bolimde CKKY olan COPRAS ydntemini uygulama sonuglarina yer verilmistir.
Caligmanin sonug bdliimiinde ise analiz sonucunda performans degerlerine gore bir siralama
yapilip, elde edilen bulgular degerlendirilmektedir.

2. Kavramsal Cerceve ve Literatiir

Ulkelerin ekonomik performanslarmi degerlendirmek karmasik bir konudur. Genellikle
bir iilkenin belli bir donemdeki ekonomik performansi Gayrisafi Yurti¢ci Hasila (GSYH)
iizerinden tartisilmaktadir. GSYH bir iilkenin genel ekonomik goriiniimii hakkinda 6nemli
bilgiler vermektedir. Ancak GSYH’ye bakarak bir tilkenin ekonomik performansi hakkinda
degerlendirme yapmak tek basina gercekci bir degerlendirme olmayacaktir. Ornegin
gelismekte olan ilkelerin ¢ogu, yiiksek biiylime rakamlari elde etmektedir. Bu sonug tek
basina bu iilkelerin ekonomik performanslarinin iyi oldugunu gostermemektedir. Ciinkii bu
iilkelerin ¢ogunda yiiksek issizlik oranlari, kronik enflasyon gibi 6nemli makroekonomik
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sorunlar bulunmaktadir. Bundan dolayi iilkeleri ve iilke gruplarini ekonomik olarak
degerlendirirken farkli makroekonomik gostergelerin kullanilmasi daha saglikli sonuglar
verebilecektir. Ancak iilkelerin ekonomik performanslarinin degerlendirilmesinde hangi
gostergelerin kullanilmast gerektigi konusunda literatiirde fikir birligi olusmamistir. Bu
cercevede ilk olarak OECD 1987 yilinda iilkelerin makroekonomik performanslarinin
degerlendirilmesinde “biiyiilii elmas” olarak da bilinen biiylime, enflasyon, igsizlik ve cari
islemler agi13i/GSYH gostergelerinin kullanilabilecegini dnermektedir (Giiran & Tosun,
2005, ss. 90-91). OECD’nin dnerisinin bu konuda aydinlatici olmasi ve sayisal karar verme
yontemlerinin de gelismesiyle farkli ekonomik gostergeler kullanilarak ekonomik
performanslarin karsilastirilmasi s6z konusu olmustur. Ozellikle ¢ok kriterli karar verme
yontemlerinin gelistirilmesi {ilkelerin ekonomik performanslarinit siralama, alternatifler
arasinda se¢im yapma ve tlkeleri siniflandirabilme olanagini saglamistir (Karahan ve ark.
2020, s. 584).

Cok kriterli karar verme yontemleri segenekler arasinda en ¢ok istenenden en az istenene
dogru genel bir siralama yapilmasini amaglayan hem bir yaklasim hem de bir dizi teknik
olarak ifade edilmektedir (Dodgson ve ark., 2009, s. 50). CKKV’nin amaci, birbirine
alternatif kriterleri daha acik, kullanilabilir ve etkili hale getirerek kararlarin kalitesini
iyilestirmek ve karar vericilere bir dizi uyumsuz alternatifi analiz etme, kesfetme ve
karsilastirma konusunda giiglii yetenekler saglamaktir (Dinger, 2011, s. 563). Cok kriterli
karar verme yontemlerinin uygulama ayaginda kullanilan yontemler ise; TOPSIS, COPRAS,
ELECTRE, PROMETHEE, Analitik Hiyerarsi Prosesi (AHP), Analitik Ag Prosesi (ANP),
MOORA, VIKOR ve HEDEF PROGRAMLAMA vb. seklindedir (Ozgelik & Eryilmaz,
2019, s. 499).

Literatiirde AB’ye iiye ve Tiirkiye gibi aday iilkelerin ekonomik performanslarini farkli
CKKYV yontemleri ile analiz eden ¢aligsmalar yer almaktadir. Konu ile ilgili ulusal ve
uluslararasi alanda yapilan ¢aligmalarin bir kismi1 asagidaki gibi siralanabilir.

Kilig (2005) yaptig1 calismada; 2004 yilina ait dordii Maastricht kriterlerinden olusan
toplam 7 temel makroekonomik kriterini kullanarak AB’ye iiye 25 iilke ve 4 aday iilkeyi
CKKYV yaklasimiyla siniflandirmistir. Bu kriterler, kamu maliyesi dengesi/GSYH, kamu
borcu/GSYH, enflasyon orani, faiz orani, GSYH’deki reel biiyiime, satin alma giicii
paritesine gore kisi basina GSYH ve kisi basina iggiicii verimi seklindedir. Caligmada iiye ve
aday iilkelerin AB ile ekonomik biitiinlesmeye ne 6l¢iide hazir olduklar1 ve ekonomik
performanslart ELECTRE yontemiyle analiz edilmistir. Caligma sonucunda 2004 yilinda
AB’ye aday olan tlkelerin ve tiye 7 iilkenin ekonomik performanslarinin diisiik oldugu
gozlenmis ve bu iilkelerin AB’ye ekonomik entegrasyona hazir olmadiklar vurgulanmistir.
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Ozden (2011) TOPSIS yontemi ile AB iiyesi iilkeler ve o dénem itibariyle aday
konumunda olan iilkelerin ekonomik performanslarint kamu borcu, igsizlik, biitce agig1,
ihracat/ithalat, kisi basina diisen GSYH ve enflasyon gostergeleri ile degerlendirmistir.
Analiz sonucunda ilk ii¢ iilke Liiksemburg, Danimarka ve Hollanda iken, son ii¢ iilke
Tiirkiye, Letonya ve Yunanistan’dir.

Dinger (2011) yaptig1 ¢aligmada; 2008 yil1 i¢in AB iiyesi ve AB’ye aday iilkelerin
ekonomik faaliyetlerini TOPSIS ve Agirlikli Toplam Yaklasimi yontemlerini kullanarak bes
makroekonomik kritere gore analiz etmistir. Analizde kullanilan makro ekonomik kriterler;
GSYH, ithalat, ihracat, enflasyon orani ve issizlik oran1 seklindedir. Analiz sonucunda; Tlk
ti¢ sirada Liiksemburg, Hollanda ve Danimarka’nin, son ii¢ sirada ise Makedonya, Letonya
ve Bulgaristan’in yer aldig1 gdzlenmistir.

Urfalioglu ve Geng (2013) AB tiyesi olan 27 iilke ve tiyelige tam aday olan Tiirkiye,
Makedonya, Izlanda, Karadag ve Hirvatistan iilkelerinin 2010 yil1 verilerini kullanarak
performans analizi yapmistir. Karar kriterleri kisi basina GSYH, biiyiime hizi, ihracat,
ithalat, istihdam orani ve enflasyondan olugsmaktadir. Calismada ELECTRE, TOPSIS ve
PROMETHEE yontemleri kullanilmistir. Hollanda ti¢ yontemde de ilk {i¢ iilke arasinda yer
alirken, Yunanistan ve Romanya ii¢ yontemde son {i¢ arasinda yer almistir.

Giray (2015), GSYH, enflasyon, genel kamu borcu/GSYH, issizlik orani, mal ve hizmet
ithalati, mal ve hizmet ihracati ve dogrudan yabanc1 yatirim gibi makroekonomik kriterlerden
yararlanarak 2008 krizi oncesi, kriz donemi ve kriz sonrasinda AB’ye lye iilkeler ve
Tiirkiye’nin ekonomik performansini Faktér Analizi ve TOPSIS yontemini kullanarak
incelemistir. Calismanin sonuglarina gore her iki yontem i¢in de ¢alisma kapsaminda ele
alian gostergelere bagli olarak kriz 6ncesi, kriz ve kriz sonrasi donemde Liiksemburg’un en
iyi ekonomik performansa sahip iilke oldugu goézlenmistir. Tiirkiye, Faktor Analizi
bulgularma gore kriz dncesi, kriz ve kriz sonrast dénemde en kétii ekonomik performansa
sahip iilke iken, TOPSIS bulgularina gore 29 iilke arasinda 24. olmustur.

Masca (2017) AB iiyesi iilkelerin 2015 yilina ait performanslarint TOPSIS yo6ntemi ile
degerlendirmistir. Ekonomik performansi degerlendirmek igin dort tanesi Maastricht kriteri
olan toplam alt1 kriter kullanmistir. Bunlar; uzun donem faiz oranlari, genel devlet biitce
dengesi, genel devlet briit borcu, enflasyon orani, sabit sermaye olusumu ve issizlik oranidir.
Analize gore ilk ii¢ iilke Isvec, Malta, Avusturya iken son ii¢ iilke Ispanya, Giiney Kibris
Rum Yo6netimi (GKRY) ve Yunanistan’dir.

Sevgin ve Kundake¢1 (2017), AB iyesi 28 iilke ve Tiirkiye’yi TOPSIS ve MOORA
yontemlerini kullanarak ekonomik kriterler vasitasiyla gelismislik diizeylerini siralamistir.
Kisi Basina Milli Gelir (GSYH/Niifus), enflasyon, igsizlik, ihracat/ithalat orani, kamu
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borglari/GSYH, biitce ac181/GSYH kriterleri kullanilmistir. iki yontemde de siralamalar1
farkli olmakla birlikte ilk ii¢ iilke arasinda Liiksemburg, Isve¢ ve Danimarka bulunurken,
son ¢ tlilke arasinda Yunanistan, Slovenya ve Tiirkiye bulunmaktadir.

Ela ve ark. (2018), AB’ye tliye iilkeler ile Tiirkiye’nin ekonomik performanslarini
karsilagtirdiklar1 ¢aligmalarinda 2015 yili i¢in biiylime, enflasyon, issizlik ve cari denge/
GSYH kriterlerini kullanmiglardir. Calismanin sonuglarina gére ekonomik performansin iyi
oldugu ilk iic iilke, irlanda, Kibris ve Polonya iken ekonomik performansin en diisiik oldugu
son ti¢ tilke ise Tiirkiye, Avusturya ve Belgika oldugu gézlemlenmistir.

Ozbek ve Demirkol (2019) tarafindan AB ve Tiirkiye’nin 2016 yilina ait ekonomik
biiytime, igsizlik orani, biitce ag181, kamu bor¢ orant, enflasyon orani, cari islemler dengesi
ve dis ticaret dengesi verileri ile ¢ok kriterli karar verme yontemlerinden AHS, ARAS,
COPRAS ve Gri Iligskisel Analiz yontemlerini kullanarak performans degerlendirmesi
yapilmistir. Caligmada 6lciit agirliklarinin esit olma ve olmama ihtimalleri tizerinden ikili bir
degerlendirme ile siralama yapilmistir. Olgiit agirliklarmin esit olmasi durumunda ARAS
yontemine gore ilk ii¢ iilke sirasiyla Almanya, irlanda, Liiksemburg’dur. Son ii¢ iilke ise
sirastyla Ispanya, Yunanistan, Fransa’dir. COPRAS yonteminde ise ilk ii¢ iilke sirasiyla
Almanya, irlanda, Liiksemburg’dur. Son ii¢ iilke Fransa, Yunanistan, Tiirkiye’dir.

Avci ve Mercan (2021), Gelismekte olan Avrupa Ulkeleri ve Tiirkiye nin COVID-19
donemindeki makroekonomik performanslarint TOPSIS ve MABAC yontemleri ile analiz
etmistir. TOPSIS yontemine gore 2020 yilinda en yiiksek performans gosteren ilk ii¢ tilke
sirastyla Arnavutluk, Hirvatistan ve Rusya olurken; en diisiik performans gosteren son ii¢
iilke sirastyla Tirkiye, Kosova ve Polonya olmustur. MABAC ydntemine gore 2020 yilinda
en yiksek performansa sahip tilkeler, Arnavutluk, Rusya ve Macaristan iken; en diisiik
performans gosteren iilkeler ise Tiirkiye, Kosova ve Ukrayna olmustur. Tiirkiye, Kosova,
Polonya, Sirbistan, Moldova, Macaristan ve Ukrayna’nin pandemi siirecinde ekonomik
acgidan diger gelismekte olan Avrupa tilkelerine kiyasla daha kirilgan olduklart sonucuna
varilmistr.

Tekinay (2022), G7 tilkeleri ve Tiirkiye’nin COVID-19 pandemisi siirecindeki ekonomik
performanslarini TOPSIS yéntemi ile analiz etmistir. Analizde Cari Islemler Dengesi/Gayri
Safi Yurtigi Hasila Orani, Enflasyon Orani, Issizlik Oran1 ve Gayri Safi Yurti¢i Hasila
kullanilan ekonomik gostergelerdir. Donem olarak 2019 ve 2020 yillarinin ikinci ¢eyrekleri
secilmistir. 2019’un ikinci ¢eyreginde en iyi ekonomik performansi Japonya gosterirken,
2020’nin ikinci ¢eyreginde en yiiksek ekonomik performansi Almanya gostermistir. 11k
donem Tirkiye’nin siralamasi 4 olmasina ragmen, 2020 yilindaki performans: 8 iilke
arasinda sonuncu olarak goriilmiistir.
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Goriildigi gibi iilkelerin ekonomik performanslari analiz edilirken 6zellikle ¢ok kriterli
karar verme yontemlerinin bagvurulan bir yontem oldugu sdylenebilir. Avrupa Birligi ve
Tirkiye ekonomilerini performans analizlerinde genellikle GSYH ve biiylime orani, kisi
basina diisen GSYH, kamu borg¢ gostergeleri, biitge dengesi, dis ticaret dengesi, enflasyon ve
igsizlik oran1 gibi gostergelerin ¢ogunlukla kullanildigi gézlemlenmektedir.

Literatiir incelendiginde iilkelerin COVID-19 doneminde gosterdikleri performanslara
yonelik ¢alismalar sinirli olmakla birlikte, bunlar daha ¢ok yasam kalitesi, saglik
sistemlerinin yapisina yonelik ¢aligmalardir. Ekonomik kriterleri ele alarak yapilan ¢alisma
say1s1 ise ¢ok azdir. Tiirkiye’nin iiyelik siirecinde bulundugu Avrupa Birligi iiyesi tilkeler ile
COVID-19 gibi olaganiistii bir donemde gosterdigi ekonomik performansin analiz edilmesi
politika gelistirmek acisindan onem arz etmektedir. Ancak yapilan literatiir taramasi
sonucunda bu donemi bu iilke grubuyla ve COPRAS ydntemi ile ele alan c¢alisma
bulunmamaktadir. Calismanin bu ydniiyle literatiire katki sunup farkli yontemler ve farkl
iilke gruplari ile yapilacak yeni ¢aligmalara yol gosterici olmasi beklenmektedir.

3. Calismanin Amaci ve Yontemi
3.1. Calismanin Amaci

Avrupa Birligi'ne iiye 27 tilke ve Tiirkiye’nin COVID-19 pandemisinin bagladigi 2020
yilina ait ekonomik performanslarinin analiz edilmesi bu ¢alismanin temel amacini
olusturmaktadir. Performans analizi i¢in ¢ok kriterli karar verme yontemlerinden COPRAS
yontemi tercih edilmistir. Ekonomik performansi dlgebilmek i¢in yedi kriter belirlenmistir.
Bu verilerin elde edilmesinde ¢ogunlukla EUROSTAT, Diinya Bankas1 ve 6zellikle Tiirkiye
verilerinin teyit edilmesi ve eksik verilerin bulunmasinda T.C. Hazine ve Maliye Bakanligi,
Tiirkiye Cumhuriyet Merkez Bankasi (TCMB) web sitelerinden faydalanilmigtir. COPRAS
yonteminin islem adimlart i¢in Microsoft Excel 2016 programi kullanilmaistir.

3.2. Complex Proportional Assessment (COPRAS) Yontemi

Karmasik Oransal Degerlendirme anlamina gelen Complex Proportional Assessment
(COPRAS) metodu Zavadskas, Kaklauskas ve Sarka tarafindan 1994 yilinda gelistirilmistir.
Belirlenen kriterlerin maksimizasyon ve minimizasyon yoniini dikkate alarak bir siralama
yapilmaya ¢alisilmaktadir (Zavadskas ve ark., 1994; Alinezhad & Khalili, 2019, s. 87).

COPRAS yonteminin islem adimlar altt asamadan olugmaktadir (Zavadskas ve ark.,
2007; Ozbek, 2017);

1.Adim: Copras yonteminin ilk asamasinda karar vericiden (1) numarali denkleme uygun
olarak karar matrisini olusturmasi istenmektedir. Bu matrisin satirlarinda skor puanlarina
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gore siralanmak istenen segenekler, siitunlarinda ise karar verirken kullanmak istenen

[IXE] [I¥E]

dlgiitler yer almaktadir. Ornegin (1) numaral esitlikte “i” karar segeneklerini, “j” ise

ITER]
1

Olgiitleri gdstermektedir. Buna gore X;; ilkesinin “j” kriterine gore degerini

gostermektedir.
_xll x12 coe xl] s xln_
Xo1 X2 ottt Xpj ottt Xop
[Xi; =% X2 = X o Xin
[ Xm1 Xm2 " Xmj 7 Xmnd 1)

2. Adim: (1) numarali denklemle elde edilen karar matrisi (2) numarali denklem
kullanilarak normalize edilmektedir. Formiildeki m ifadesi karsilastirilacak alternatiflerin
sayisini, 7 ise kriterlerin sayisint géstermektedir. Formiil uygulandiktan sonra normalize
edilmis karar matrisi elde edilmektedir.

. Xij
u= iR xij

d j=12..n ©)

3. Adim: Normalize edilmis karar matrisine (3) ve (4) numarali denklemler uygulanarak
Olciitler toplanmaktadir. Minimizasyon yonlii kriterlere gore hesaplanan S_; degeri ne kadar
kiigiik olursa performansa o kadar katkida bulunmaktadir. Bu kriterler “faydasiz kriter”
olarak adlandirilmaktadir. Maksimizasyon kriterlere gore hesaplanan S,; degeri ne kadar
biiyiik olursa performansa o dl¢iide fayda saglamaktadir. Bu kriterler “faydali kriter” olarak
isimlendirilmektedir. Kisaca faydali kriterlerin biiyiik, faydasiz kriterlerin ise kiigiik degerli
olmalar1 performans 6lgiitii olarak arzu edilmektedir. Normalize edilmis karar matrisindeki
faydali kriterler (3.1) numarali denklemle, faydasiz kriterler ise (3.2) numarali denklemle

hesaplanmaktadir.
S+i = Xj=1dij  (Faydali Kriterler) 3.1)
S-i = Xj=or1dij (Faydasiz Kriterler) (3.2)

4. Adim: Segeneklerin goreceli dnem derecelerinin hesaplanmasi gerekmektedir.
Karsilastirdigimiz faydali ve faydasiz kriterlerin goreceli 6nem degerleri (4.1) veya (4.2)
numarali denklem yardimiyla hesaplanmaktadir.

Z;ﬁl S_i

Qi= Sy + (S—i*Zﬁls%i) :
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. m
mingS—; Yj=q S—i

S -
Qi-= +L+(5_i*zgl%if—i) (42)

5. Adim: Q; degerleri hesaplandiktan sonra performans skorlarinin bulunmasi
gerekmektedir. (5) numarali formiil ile performans skorlar1 elde edilmektedir.

T, = (ﬁ)*wo )

4. Uygulama
4.1. Veri Setinin Kapsami

Avrupa Birligi diinyada en biiyiik ekonomik ve siyasi olusumlardan birisidir. Tiirkiye
uzun yillardir birlige tiyelik siirecindedir. Ancak Tiirkiye’de son yillarda yasanan paradigma
degisimi iilkenin diinyaya daha genis bir vizyon ile bakmasina neden olmus ve bu durum
onemli ekonomik hedefleri beraberinde getirmistir. Politika yapicilar tarafindan siklikla dile
getirilen diinyanin en biiyiik ilk on ekonomisi arasinda girme hedefi bunlardan birisidir.
Ancak kavramsal ¢erceve igerisinde anlatildigi {izere bir iilkenin ekonomik giiciinii sadece
GSYH biiyiikliigi ile degerlendirmek ekonominin bir biitiin olarak saglikli bir sekilde ele
alinmasina engel olmaktadir. Ozellikle olaganiistii dénemlerde ekonomilerin gdsterdigi
performans ayri bir 6neme sahip olmaktadir. Olagan donemlerde yapisal sorunlarin goz ardi
edilmesinin nedeni belli diizeylerde ekonomik isleyisin elde edilmis olmasidir. Ancak
olaganiistii donemlerde ekonomide var olan kirilganliklar daha ¢ok giin yiiziine ¢ikip
ekonomiler tizerinden oldukca yikici etkiler birakabilmektedirler.

COVID-19 pandemisi kiiresel ekonomi tizerinde biiylik bir baski meydana getirmistir.
Diinya Bankas1 verilerine gore (World Bank, 2021) Mortgage krizinin en derin yasandigi
2009 yilinda yiizde 1,3 daralan kiiresel ekonomi 2020 yilinda yiizde 3,36 oraninda
daralmigtir. COVID-19 Avrupa iilkelerini de hazirliksiz yakalamistir. Diinya ile birlikte
Avrupa’da da en biiyiik ekonomik krizin ¢ikmasina neden olabilecektir (Cifuentes-Faura,
2021, s.253). Ayn1 doénemde Avrupa Birliginin GSYH biiylimesi yiizde -6 olarak
gerceklesmistir. Ozellikle birgok iilkede yasanan ekonomik daralmalardan hiikiimetler bir
sigorta islevi gorerek agir bir sekilde etkileneceklerdir (World Bank, 2020). Bundan dolay1
pandeminin gergeklestigi ilk yilda iilkelerin gosterdigi ekonomik performansa bakmak 6nem
arz etmektedir. Bu ¢aligmada da Tiirkiye ve AB iilkeleri karsilastirilirken 2020 yilina ait
veriler kullanilacaktir. Ayrica yapilan literatiir taramasi sonucunda yedi adet kriter vasitasiyla
ekonomik performans analizinin uygulanmasina karar verilmistir. Bu kriterler; GSYH
Biiyiimesinin yiizdesi, Euro cinsinden kisi basina GSYH, cari denge, biit¢ce dengesi/GSYH
orani, igsizlik orani, AB Tanimli Genel Yonetim Borg stoku/GSYH orani ve enflasyon
oranidir. Bir ekonomide genel makroekonomik duruma bakilirken GSYH biiyiime orani
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genellikle ilk bakilan veriler arasinda yer almaktadir. Hasilanin niifusa boliinmesi ile elde
edilen kisi basima diisen milli gelir ise gelir dagilimmin en yiizeysel sekli hakkinda bilgi
verebilir. Avrupa Birligi’nin iiyelere ve iiyelik asamasinda tilkelerin ekonomik ve parasal
birlige katilmalari i¢in belli kosullart bulunmaktadir. Literatiirde Maastricht Kriterleri olarak

bilinen bu kosullar Maastricht Anlasmasi ile belirlenmis biitce dengesi, kamu borcu,

enflasyon orani, faiz oranlari ve paranin devaliie edilmesi ile ilgili kriterlerden olugsmaktadir.

Bu ¢alismada da bu kosullarin ilk {i¢li performans kriteri olarak kullanilmigtir. Ayrica

COVID-19 gibi olaganiistii bir donemde ekonomideki durumdan hane halklarinin hangi

diizeyde etkilendiklerini anlayabilmek i¢in issizlik ve enflasyon verileri de analize dahil

edilmistir.
Tablo 1: Veri Setinde Kullanilan Kriterler Bilgileri
Kriter Adi Tanim Veri Kaynagi
Bir tilkede bir y1l

Gayri Safi Yurtigi

Hasila (GSYH) F1 parasal degerinin https://ec.europa.eu/eurostat (Erisim Tarihi:
Biiyiime Orant bir 6nceki yila gore  15.01.2022)
yiizdelik artigim1
ifade eder.
.. E}SYH.. degerinin Avrupa Istatistik Ofisi (Eurostat)
Kisi Basina tilke niifusuna .. o
F2 o https://ec.europa.eu/eurostat (Erigim Tarihi:
GSYH boliinerek elde
. . 15.01.2022)
edilmesi ile bulunur.
Bir iilkenin ithalat
icin 6dedigi doviz
miktart ile ihracat Avrupa Istatistik Ofisi (Eurostat)
Cari Denge F3 dolayisiyla elde https://ec.europa.eu/eurostat (Erisim Tarihi:
ettigi doviz gelirleri  15.01.2022)
arasindaki farki
ifade eder.
MerkeZJ hiikiimetin -Avrupa Istatistik Ofisi (Eurostat)
topladig1 kamu e o
L - https://ec.europa.eu/eurostat (Erisim Tarihi:
gelirleri ile yaptigi
; . 15.01.2022)
Biitce Dengesi/ kamu harcamalar1 . . -
F4 . -T.C. Hazine ve Maliye Bakanlig1
GSYH arasindaki farkin .
- https://www.hmb.gov.tr/kamu-finansmani-
GSYH degerine T
boliinmesi ile eld istatistikleri
O UNMESI e €9 (Brisim Tarihi: 15.01.2022)
edilir.
Issizlik orany; issiz  Avrupa Istatistik Ofisi (Eurostat)
Issizlik 71 kisilerin iggiiciiniin  https://ec.europa.eu/eurostat (Erisim Tarihi:

iginde iretilen tim
mal ve hizmetlerin

ylizdesi olarak
temsil etmektedir.

Avrupa Istatistik Ofisi (Eurostat)

15.01.2022)
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Genel yonetim

kapsamindaki

kamu idarelerinin

yurtigi ve yurtdist
éfnztl";b":lzlétim piyasalardan Avrupa Istatistik Ofisi (Eurostat? . N
Bore Stoku/ z2 aldiklari borglarn  https://ec.europa.eu/eurostat (Erisim Tarihi:
GSYH Avrupa Ulusal ve 15.01.2022)

Bolgesel Hesaplar

Sistemine gore

hesaplanmis

karsiliklaridir.

-Avrupa Istatistik Ofisi (Eurostat)

Fiyatlar genel https://ec.europa.eu/eurostat (Erisim Tarihi:

diizeyindeki stirekli  15.01.2022)

artigtan dolay1 -TCMB Enflasyon Verileri

Enflasyon z3 paranin satin alma  https://evds2.tcmb.gov.tr/

giiciinde meydana  (Erisim Tarihi: 15.01.2022)
gelen diisiistiir.

Tablo 1’de analizde kullanilacak yedi adet kriterin isimleri, kodlari, tanimlari ve elde
edikleri kaynaklara iliskin bilgiler yer almaktadir.

4.2. Bulgular

Analize baglarken once kriterlerin maksimizasyon ve minimizasyon yonlii olusunu ifade
eden faydali ve faydasiz ayrimi yapilmistir. Buna gore faydali ve faydasiz gostergelerin
hangileri oldugu Tablo 1’de gosterilmektedir.

Tablo 2: Faydal- Faydasiz Kriter Siniflandirilmasi

Kisi AB Tammh

Kriter B(i;is?i(rlr_nle Basina Cari Biitce Dengesi/ issizlik Y('(i;:l::teilm Enflasvon
Adi y GSYH  Denge GSYH ¥ ¥

Orani (%) (Euro) Borg¢ Stoku/

GSYH

Kriter
Kodu F1 F2 F3 F4 Z1 Z2 73
Krit
Y;L;r Faydali Faydali Faydali Faydali Faydasiz ~ Faydasiz Faydasiz

Tablo 2’den anlasildig1 tizere yapilacak analizde milli hasila biiyiimesi, kisi bagina milli
hasila, cari denge ve biitce dengesinin (F1, F2, F3, F4) yiiksek olmasi istenilen bir durumdur.
Bununla beraber issizlik, AB tanimli bor¢ stoku ve enflasyon oranlarinin (Z1, Z2, Z3) ise
diisiik olmasi performansa olumlu katkist bulunmaktadir.

Bu islem tamamlandiktan sonra (1) numarali formiil yardimiyla karar matrisi
olusturulmaktadir.
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Tablo 3: Avrupa Birligi ve Tiirkiye’ye Ait Ekonomik Gostergelerle Hazirlanmis Karar Matrisi

esyn KMo . AB Tammh
Bityiimesi Basina denge Biitce Dengesi/ issizlik Genel Yonetim Enflasyon
%) GSYH (hesap) GSYH Borg stoku/
(Euro) GSYH

F1 F2 F3 F4 71 72 73
Belgika -5,7 39650 0,8 9,1 5,6 112,8 0,4
Bulgaristan -4.4 8840 -0,3 -4 5,2 24,7 1,2
Cekya -5,8 20120 3,6 -5,6 2,6 37,7 33
Danimarka -2,1 53600 8,1 -0,2 5,6 42,1 0,3
Almanya -4,6 40490 6,9 -4,3 3.8 68,7 0,4
Estonya -3 20190 -0,3 -5,6 6,8 19,0 -0,6
Irlanda 59 74870 2,7 -4.9 5,7 58,4 -0,5
Yunanistan -9 15420 -6,6 -10,1 16,3 206,3 -1,3
Ispanya -10,8 23690 0,8 -11 15,5 120,0 -0,3
Fransa -7,9 33960 -1,9 9,1 8 115,0 0,5
Hirvatistan -8,1 12400 -0,1 -7,4 7,5 87,3 0,15
Ttalya -8,9 27810 3,8 -9,6 9,2 155,6 -0,1
GKRY -5,2 24160 -10,1 -5,7 7,6 1153 -1,1
Letonya -3,6 15530 29 -4,5 8,1 43,2 0,1
Litvanya -0,1 17710 7,3 -7,2 8,5 46,6 1,1
Liiksemburg -1,8 101760 43 -3,5 6,8 24,8 0,8
Macaristan -4,7 14010 -1,5 -8 43 80,1 34
Malta -8,3 25360 -2,9 -9,7 44 53,4 0,8
Hollanda -3.8 45870 7 -42 3,8 54,3 1,1
Avusturya -6,7 42540 1,9 -8,3 5.4 83,2 1.4
Polonya -2,5 13650 2,9 -7,1 3,2 57,4 3,7
Portekiz -8,4 19430 -1,1 -5,8 6,9 135,2 -0,1
Romanya -3,9 11330 -5 -9.4 5 47,4 2.3
Slovenya -4,2 22310 7,4 -7,7 5 79,8 -0,3
Slovakya -4.4 16860 0,1 -5,5 6,7 59,7 2
Finlandiya -2,9 42700 0,8 -5,5 7.8 69,5 0,4
Isveg -2,9 45920 5,7 -2,8 8,3 39,7 0,7
Tiirkiye 1,8 7510 -4,9 -4,7 13,2 39,8 12,3

Tablo 3, COPRAS islem adimlarindan ilki olan karar matrisinin olusturulmasi ile elde
edilmistir. Tabloda her bir kritere ait siitunda segencklere ait degerler siralanmistir. S6z
konusu stitunlarin maksimizasyon ve minimizasyon yonleri dikkate alinarak ilgili siitunun
en iyi segenekleri alt1 ¢izili olarak, en kotii secenekleri ise koyu punto ile gosterilmistir. Cok
kriterli karar verme yontemlerinin bu asamasinda dogrudan genel performans
degerlendirmesi yapilmast miimkiin degildir. Ancak her kritere kendi i¢cinde kisaca
deginmekte yarar vardir. Buna gore; pandeminin ilk ¢iktig1 ve iilkelerin hazirliksiz bir
sekilde yakalandigi 2020 yilinda Tirkiye ve AB {ilkelerinin dahil oldugu 28 iilke igerisinde
en biiyiik daralmay1 yasayan ilk ii¢ iilke sirasiyla Ispanya, Yunanistan ve Italya’dur.
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Ekonomik biiyiime sadece irlanda ve Tiirkiye’de gerceklesirken en kiigiik daralma
Litvanya’da gerceklesmistir. Kisi basina diisen milli gelirin en yiiksek oldugu iilkeler
Liiksemburg, irlanda ve Danimarka iken, en diisiik oldugu iilkeler Tiirkiye, Bulgaristan ve
Romanya’dir. Danimarka, Slovenya ve Litvanya cari fazla verirken, GKRY, Yunanistan ve
Romanya en fazla cari agik veren lilkelerdir. Maastricht kriteri olan biitge a¢iginin milli
hasilaya oraninin yiizde 3’ii gegmemesi sartin1 sadece Danimarka ve Isveg saglayabilirken,
Liksemburg bu orani yiizde 0,4’liik bir farkla agmistir. En kotii biitce dengesine sahip
iilkeler ise Ispanya, Yunanistan ve Malta’dir. Cekya, Polonya ve Hollanda en diisiik issizlik
oranina sahip iilkeler iken, Yunanistan, Ispanya ve Tiirkiye issizligin en yiiksek oldugu ilk ii¢
iilkedir. Maastricht kriteri olarak AB tanimli genel yonetim bor¢ yiikiiniin milli hasilaya
oraninin yiizde 60’1 gegmemesi sartt bulunmaktadir. Yunanistan, italya ve Portekiz bu
orandan ¢ok uzak bir sekilde borg yiikiiniin en yiiksek oldugu tilkeler arasinda yer alirken,
Estonya, Liiksemburg ve Bulgaristan en diisiik bor¢ yiikiine sahip tilkelerdendir. Tiirkiye,
Macaristan ve Polonya enflasyonun en yiiksek yasandigi iilkeler sinifina dahil olurken,
Estonya, GKRY ve Yunanistan eksi enflasyonun yasandigi tilkelerdir.

Tablo 4: Normalize Edilmis Karar Matrisi

F1 F2 F3 F4 71 72 73
Belcika 0,045238 0,047333 0,02974 0,050416 0,028455 0,054309 0,01248
Bulgaristan 0,034921 0,010553 -0,01115 0,022161 0,026423 0,011892 0,037441
Cekya 0,046032 0,024018 0,133829 0,031025 0,013211 0,018151 0,102964
Danimarka 0,016667 0,063985 0,301115 0,001108 0,028455 0,02027 0,00936
Almanya 0,036508 0,048335 0,256506 0,023823 0,019309 0,033077 0,01248
Estonya 0,02381 0,024102 -0,01115 0,031025 0,034553 0,009148 -0,01872
irlanda -0,04683 0,089377 -0,10037 0,027147 0,028963 0,028117 -0,0156
Yunanistan 0,071429 0,018408 -0,24535 0,055956 0,082825 0,099326 -0,04056
ispanya 0,085714 0,02828 0,02974 0,060942 0,07876 0,057776 -0,00936
Fransa 0,062698 0,04054 -0,07063 0,050416 0,04065 0,055368 0,015601
Hirvatistan 0,064286 0,014803 -0,00372 0,040997 0,03811 0,042032 0,00468
italya 0,070635 0,033198 0,141264 0,053186 0,046748 0,074916 -0,00312
GKRY 0,04127 0,028841 -0,37546 0,031579 0,038618 0,055513 -0,03432
Letonya 0,028571 0,018539 0,107807 0,024931 0,041159 0,020799 0,00312
Litvanya 0,000794 0,021141 0,271375 0,039889 0,043191 0,022436 0,034321

Liiksemburg 0,014286 0,121477 0,159851 0,019391 0,034553 0,01194 0,024961
Macaristan 0,037302 0,016725 -0,05576 0,044321 0,02185 0,038565 0,106084

Malta 0,065873 0,030274 -0,10781 0,05374 0,022358 0,02571 0,024961
Hollanda 0,030159 0,054758 0,260223 0,023269 0,019309 0,026143 0,034321
Avusturya 0,053175 0,050783 0,070632 0,045983 0,027439 0,040058 0,043682
Polonya 0,019841 0,016295 0,107807 0,039335 0,01626 0,027636 0,115445
Portekiz 0,066667 0,023195 -0,04089 0,032133 0,035061 0,065094 -0,00312
Romanya 0,030952 0,013525 -0,18587 0,052078 0,025407 0,022821 0,071763
Slovenya 0,033333 0,026633 0,275093 0,042659 0,025407 0,038421 -0,00936
Slovakya 0,034921 0,020127 0,003717 0,030471 0,034045 0,028743 0,062402
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Finlandiya 0,023016 0,050974 0,02974 0,030471 0,039634 0,033462 0,01248
Isveg 0,023016 0,054817 0,211896 0,015512 0,042175 0,019114 0,021841
Tiirkiye -0,01429 0,008965 -0,18216 0,026039 0,067073 0,019162 0,383775

Tablo 2’deki karar matrisi (2) numaralt denklem yardimiyla normalize edilmektedir. Bu
adimda eger kriterlere bir agirliklandirma islemi uygulanacaksa her kritere ait degerler bu
agirlik derecesi ile garpilmaktadir. Ancak ¢ok kriterli karar verme yontemleri ile analiz
yapilirken kriterlerin esit dneme sahip oldugu varsayimi da literatiirde var olan bir
uygulamadir. Ornek uygulamalar i¢in Ozbek ve Demirkol (2019), Sahin ve Oztel (2017),
Organ ve Katrancit (2016), Demireli (2010), Kete (2020) gibi ¢alismalara bakilabilir.
Calismamizda kullanilan yedi kriterin esit dneme sahip oldugu varsayimi altinda analize
devam edilecektir.

Tablo 5: COPRAS Uygulamas ile ideal Verilerin Hesaplanmasi

S.i S 0 T

Belgika 0,172726 0,095245 0,263642 0,491227
Bulgaristan 0,056482 0,075756 0,170787 0,318215
Cekya 0,234904 0,134327 0,299369 0,557794
Danimarka 0,382875 0,058085 0,531955 0,991156
Almanya 0,365172 0,064866 0,498667 0,929133
Estonya 0,067784 0,02498 0,414436 0,77219
irlanda -0,03067 0,04148 0,178084 0,331812
Yunanistan -0,09956 0,14159 -0,0384 -0,07155
ispanya 0,204676 0,127175 0,272766 0,508226
Fransa 0,083022 0,111619 0,160601 0,299237
Hirvatistan 0,116368 0,084822 0,218457 0,407036
italya 0,298283 0,118544 0,37133 0,691875
GKRY -0,27377 0,059809 -0,12899 -0,24034
Letonya 0,179848 0,065078 0,312909 0,583022
Litvanya 0,3332 0,099949 0,419838 0,782255
Liiksemburg 0,315005 0,071454 0,436192 0,812727
Macaristan 0,042585 0,166499 0,094594 0,17625
Malta 0,04208 0,073029 0,160654 0,299335
Hollanda 0,368408 0,079774 0,476957 0,888682
Avusturya 0,220572 0,111179 0,298459 0,556099
Polonya 0,183278 0,159341 0,237623 0,442746
Portekiz 0,081102 0,097035 0,170342 0,317386
Romanya -0,08932 0,119991 -0,01715 -0,03196
Slovenya 0,377718 0,054467 0,536701 1

Slovakya 0,089236 0,125191 0,158405 0,295145
Finlandiya 0,1342 0,085576 0,235388 0,438583
isvec 0,305242 0,08313 0,409408 0,762823
Tiirkiye -0,16144 0,470011 -0,14301 -0,26647
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Normalize edilmis karar matrisine 3.1, 3.2, 4.1 ve 5 numarali denklemler yoluyla yapilan
hesaplamalar sonucunda Tablo 5 elde edilmektedir. Son olarak 7; degerlerinin puan skorlari
seklinde elde edilmis sekli ile Sekil 1 elde edilip, iilkelerin siralamasi1 burada mevcuttur.

Sekil 1. COPRAS Uygulama Sonuclarma Gore Ulke Skorlar
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COVID-19 pandemisinin ilk goriildigii yil olan 2020 yilinda Avrupa Birligi ve
Tiirkiye’nin COPRAS ydntemi ile yapilan ekonomik performans analizinden elde edilen
skorlarla Sekil.1 olusturulmugtur. Puanlama 100 tizerinden yapilmistir. Buna gore 100 tam
puan alan Slovenya’y1 Danimarka ve Almanya takip etmistir. En kotii performansi ise
negatif puan alarak Romanya, Yunanistan, GKRY ve Tiirkiye gostermistir.

COPRAS sonuglarina gore yapilan siralama ve iilke verilerine bakildiginda ilk siralarda
yer alan tilkelerin genellikle diisiik enflasyon oranlarina sahip oldugu, issizlik oranlarinin
diisiik oldugu, cari fazla verdikleri gézlemlenmistir. Bununla beraber ekonomide kii¢iilme
ilk siralarda daha kii¢iik seviyelerdedir. Skor puanlarina gére son siralarda yer alan iilkelerde
ise Tiirkiye hari¢ enflasyon ¢ok ciddi boyutlarda degildir. Biiyiik cari aciklar verilmistir.
Biitce aciklar yiiksek seviyelerdedir. Issizlik oranlar1 oldukea yiiksektir. Kamu borg yiikii
Tiirkiye disindaki iilkelerde yiiksek seviyelerdedir.

Sonug¢

Bu ¢alismanin amaci, Avrupa Birligi’ne tiye 27 iilke ve Tiirkiye’nin COVID-19
pandemisinin basladigr 2020 yilina ait ekonomik performanslar1 analiz edilmesi ve
karsilastirilmasidir. Performans analizi i¢in ¢ok kriterli karar verme ydntemlerinden
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COPRAS yontemi tercih edilmistir. Ekonomik performansin 6lgebilmek i¢in GSYH
biiylimesinin yiizdesi, Euro cinsinden kisi basina GSYH, cari denge, biitge dengesi/
GSYH orani, issizlik orani, AB tanimli genel yonetim borg stoku/GSYH orani ve enflasyon
oranindan olugan yedi kriter kullanilmistir.

Ulkelerin ekonomik performanslari incelenirken ilk bakilan veri genellikle GSYH
biiylimesidir. Bu veri bir ekonominin basarist veya basarisizligi ile ilgili dnemli bilgiler
vermektedir. Bununla birlikte GSYH biiylimesi ekonominin genel durumunun analiz etmek
i¢in yetersiz kalabilmektedir. COPRAS yontemi ile AB iilkelerinin ve AB’ye aday
konumundaki Tiirkiye nin ekonomik performanslarinin 6l¢iildiigii bu ¢alismanin sonuglart
bu savi dogrulamaktadir. Ozellikle olaganiistii dsnemlerde ekonomilerin performansina
farkli agilardan bakabilmek genel bir durum analizi yapip ilerleyen donemler i¢in politika
gelistirmek icin 6nem arz etmektedir. Ornegin pandeminin ilk yili olan ve iilkelerin en
hazirliksiz oldugu 2020 yilinda Tiirkiye ve AB’ye iiye iilkeler icinde ekonomik daralma
yasamayip biiyiime gosteren ekonomiler sadece irlanda ve Tiirkiye’dir. Bu iilkelerin biiyiime
rakamlar1 sirasiyla ylizde 5,9 ve 1,8°dir. Ancak ayni iki iilkenin COPRAS analizinde
aldiklar1 skorlar sirastyla 33,18 ve -26,65 olup siralamalari ise 18 ve 28’dir.

Kisi basina diisen milli geliri en diisiik ii¢ lilke olan Tiirkiye, Bulgaristan ve Romanya’nin
siralamas1 28, 19 ve 25°tir. En yiiksek ii¢ iilke olan Liiksemburg, irlanda ve Danimarka’nin
siralamast 5, 18 ve 2°dir. Kisi basina diisen milli gelirin genel olarak ekonomik performans
izerinde olumlu etkisi bulunmakla birlikte kisa donemde arttirilmas: miimkiin olmadigindan
diger makroekonomik degiskenlere odaklanmak daha dogru olacaktir.

En az cari agik veren iilkeler Danimarka, Slovenya ve Litvanya’nin performans
siralamalart 2, 1 ve 6’dir. En fazla cari acik veren lilke ve yonetimler ise Romanya,
Yunanistan ve GKRY ’nin siralamalar1 25, 26 ve 27°dir. Cari a¢ik 6nemli bir makroekonomik
sorun olup dogru yapisal dnlemlerle kisa ve orta vadede ¢oziilebilecek bir durumdur. Cari
acik sorunu olan iilkelerin olaganiistii ekonomik durumlara kars1 daha kirillgan bir yapida
olduklarini sdylenebilir.

AB’nin ekonomik mali uyum kriterleri olan Maastricht Kriterlerinden biri olan ilgili
yilda biit¢e agiginin milli gelire oraninin yiizde 3’ gegmemesi kuralini pandemi doneminde
sadece Danimarka ve Isve¢ saglayabilirken Liiksemburg yiizde -3,5 oraninda agik vermistir.
Bu iilkelerin siralamalar1 2, 8 ve 5°tir. Malta, Yunanistan ve Ispanya en biiyiik aciklar1 veren
iilkeler olup bu iilkelerin siralamalar1 21, 16, 13’tiir. Pandemi doneminde bir¢ok iilkede
kamu harcamalar1 hizla artmis buna karsin kisitlama dnlemlerinin de etkisiyle kamu gelirleri
ayni1 oranlarda artamamustir. Ancak genel olarak daha diisiik biitge agig1 veren tilkelerin daha
iist siralarda yer aldigi gézlemlenmistir.
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En yiiksek issizlik oranlarina sahip iilkeler Yunanistan, ispanya ve Tiirkiye’nin
siralamalar1 26, 13 ve 28°dir. En diisiik igsizlik oranlarina sahip Almanya, Polonya ve
Cekya’nin siralamalar 3, 15 ve 11°dir. Issizlik oranlaria gére performans siralamalarina
baktigimizda daha daginik bir yapt goriilmektedir. Ancak igsizlik sorunu uzun vadede daha
biiyiilk makroekonomik sorunlara ve sosyal problemlere neden oldugundan ¢6ziilmesi
gereken sorunlarin baginda gelmektedir.

AB tanimli genel yonetim borg stoku oranlarina bakildiginda en biiyiik borg biiyiikliigiine
sahip iilkelerin Yunanistan, italya ve Portekiz’in siralamalar1 26, 9 ve 20’dir. En az borg
oranina sahip tilkeler Liiksemburg, Bulgaristan ve Estonya’dir. Bu iilkelerin siralamalart 5,
19 ve 7’dir. Bir Maastricht Kriteri olan genel yonetim bor¢ stokunun GSYH’ya oraninin
yiizde 60’1 gegmemesi kuralini sadece 15 iilke gerceklestirebilmistir. Ozellikle Yunanistan,
Italya gibi iilkelerde bu oran 150’nin iizerinde oldugu bilinmektedir. Borg stokundaki artiglar
tilkelerin genel olarak performansini olumsuz etkilemistir.

Avrupa Birligi tiyeleri arasinda 2020 yilinda enflasyonun ¢ok ciddi bir problem oldugu
sOylenemez. Sekiz iiye ililkenin enflasyon orani eksi seviyelerdedir. En yiiksek enflasyon
oranina sahip iiye iilke olan Polonya’da bu oran yiizde 3,7 seviyelerindedir. Ancak
enflasyonun Tiirkiye i¢in énemli bir sorun oldugu goriilmektedir. 2020 yilinda yillik
enflasyon yiizde 12,3 olarak dl¢iilmiistiir. En kotii enflasyon oranina sahip olan Tiirkiye’nin
ise siralamast 28 olarak ger¢eklesmistir.

Tiirkiye’nin en kotli performansi gosterdigi igsizlik ve enflasyon kriterleri pandemi gibi
olaganiistii durumlara karsi iilke ekonomisini makroekonomik olarak daha kirilgan hale
getirdigi sdylenebilir. Ozellikle bu iki makroeckonomik degiskende gdsterilen kotii
performansin hane halki iizerindeki olumsuz etkisi daha siddetli hissedilmektedir. Her ne
kadar bir¢cok ekonomide bu degigkenlere ait birtakim sorunlar yasansa da Tiirkiye nin bu
sorunlara yillardir yapisal ¢oziimler iiretememesi olaganiistii kosullarin etkilerinin
hissedilme derecelerini arttirmaktadir. Calismanin literatiir kisminda ele alindig1 gibi
pandemi doneminden Once yapilan bircok calismada ve pandemi donemi yapilan
caligmalarda elde edilen sonuglar bu ¢alismanin sonuglarini destekler niteliktedir. Bazi
calismalar ile benzer bir sekilde Tirkiye’nin AB iilkeleri ile karsilagtirmalarinda
performansinin son siralarda yer aldigim gostermektedir (Ozden, 2011; Masca, 2017; Sevgin
ve Kundakgi, 2017; Ela ve ark. 2019; Aver & Mercan, 2021; Tekinay, 2022). Bundan dolay1
Avrupa Birligi’ne liyelik stirecinde olan Tirkiye’nin sadece ekonomik biiyiime rakamlari ile
yetinmeyip uzun yilladir makroekonomik kirilganligini artiran sorunlarla yiizlesip elle
tutulur politikalar ile ¢dziim iiretmesi gerekmektedir. Ornegin issizlikle miicadelede farkli
yas, sektor, cinsiyet, bolge, gelir durumlarina gore farklilastirilmis istihdam paketleri
iiretilebilir. Milli hasiladan énemli bir pay alip istihdam meydana getirmeyen kisir alanlar

392 iktisat Politikasi Aragtirmalari Dergisi - Journal of Economic Policy Researches Cilt/Volume: 9, Say/Issue: 2, 2022



Halil KETE, Fatih KARASAC

yerine istihdami artirma kapasitesi yiiksek olan sektorler tegvik edecek kamu politikalari
uygulanabilir. Enflasyonla miicadele konusu Tiirkiye’de finansal serbestlesme dénemi
sonrast daha ¢ok giindeme gelen ancak yine yapisal olarak ¢oziimler iiretilemeyen bir
makroekonomik sorundur. Ozellikle para politikas1 dizayn edilirken alan kararlar Merkez
Bankasi lizerinde baski olusturup piyasalarda giivensizligi ve belirsizligi artirabilmektedir.
Enerji alaninda yaganan disa bagimlilik cari agik {izerinde baski olusturmakta ve bu durum
iilke i¢inde doviz sikintis1 yasanmasina neden olmaktadir. Kurlar iizerinde yaganan biiyiik
dalgalanmalar ise fiyatlar genel seviyesinde yukari yonlii hareketlerin yasanmasina neden
olmaktadir. Enerji konusunda yerli ve yenilenebilir kaynaklarla tiretimin payinin arttirtlmasi
oncelikle cari agik lizerindeki baskiy1 azaltabilir. Bunun sonucunda doéviz kitliginda
yasanacak azalma ile fiyat dalgalanmalarinin siddetinin azalmasi beklenebilir.

Sonug olarak ¢ok kriterli karar verme yontemleri belli bir donemde belli kriterler ile
ekonomik performans analizlerinde oldukc¢a ¢arpici sonuglar verebilmektedirler. Ancak
¢ikarilacak 6nemli sonuclarindan birisi iilkelerin belli bir donemde ekonomik basari ve
performanslari ele alinirken birden fazla kriter ile durum analizi yapmak daha saglikli
sonuglar verebilmektedir. Farkli kriter ve farklit CKKVY kullanilarak farkli bir siralama da
elde edilebilir. COVID-19 pandemisi oldukga biiyiik bir kiiresel krizdir. Bu déneme ait
yapilacak her analiz politika yapicilar i¢in gelecek planlamalari agisindan dnem arz
etmektedir. Bir ekonomiyi kirilgan hale getiren makroekonomik degiskenlerin dogru tespit
edilip bunlara yonelik politika ¢oziimlerine daha fazla agirlik vermek o ekonomiyi istikrara
kavusturmanin énemli bir 6n kosulu oldugu diisiiniilmektedir.
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Credit Scoring on Cash Flow Table with Machine Learning: XGBoost
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0z

Modernlesme ve globallesmeyle birlikte makine 6grenmesi yontemleri
bankacilik ve finans sektoriinde artan bir ivmeyle kullaniimaya
baslanmistir. Ozellikle bankacilik sektdriinde sunulan kredi driinlerinin
artmasiyla koti ve iyi misteriler arasinda tam olarak ayirt etme yetenegi
son derece 6nemli hale gelmistir. Buayirt etme yetenegi sadece bankalarin
karliliklarini artirmakla kalmaz, ayni zamanda pazardaki rekabet gticiint
de arttinr. Bu baglamda bankalar firmalari bor¢landirmadan 6nce kredi
degerlendirme siirecinden gegirirler ve bu siirecin en 6nemli ayagini
da stphesiz skorlama calismasi olusturmaktadir. Bankalarin tasidig
en onemli risklerden birinin kredi riski oldugu dusinilirse kredi
degerlendirme stirecinde skorkart calismasinin da dogru, gtvenilir
ve hizi bir sekilde sonuglanmasinin 6nemi yadsinamaz. Skorlama
calismalarinda firmanin solo ya da grup firmasi olmasi firmanin ya da
firmalarin degerlendirilmesini degistirebilir. Grubu olusturan firmalarda
ana firma stattistindeki firmanin derecelendirme notu ne kadar iyi olursa
olsun diger firmalarin notu dusuk ise, konsolide derecelendirme notunu
etkileyip dustrebilir. Bu kapsamda calismada grup firmalarina vurgu
yapilmistir. Calismanin amaci konsolide firmalarin nakit akis tablosundan
faydalanilarak bir skorkart modeli gelistiriimeye calisiimasidir. Python
program dili makine 6grenmesi ile XGBoost, Gradient Boosting ve Neural
Network yontemleri kullanilmistir. Bu t¢ yontem karsilastirimis olup
XGBoost yontemi %80 dogruluk skoru ile tercih edilen model olmustur.

Anahtar Kelimeler: Makine 6grenmesi, XGBoost, Kredi Skorlama, Python,
Neural Network
Jel Siniflamasi: C13, C62, C69

ABSTRACT

Machine learning methods have started being used with greater
momentum in the banking and finance sectors alongside modernization
and globalization. The ability to distinguish between good and bad
customers has become extremely important, especially with the increase
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in credit products offered in the banking sector. This ability to distinguish not only increases banks’ profitability but
also increases their competitiveness in the market. In this context, banks put companies through a credit evaluation
process before loaning to them, and the most important leg of this process is undoubtedly the credit score analysis.
Considering that one of the most important risks banks carry is credit risk, the importance of correctly, reliably, and
quickly completing the balanced scorecard study during the credit evaluation process cannot be denied. Whether the
company undergoing a scorecard study is an independent company or part of a group of companies may change
how the company or firms are evaluated. In a group of companies, no matter how good a rating one company has in
regard to its status within the parent company, if the other companies have low ratings, this may affect and reduce the
consolidated rating. In this context, the current study focuses on groups of companies. The aim of the study is to try to
develop a scorecard model using the cash flow statements of consolidated companies. In this study, eXtreme Gradient
Boosting (XGBoost), Gradient Boosting and Artificial Neural Network algorithms which are machine learning techniques
and Python program were used. These three methods were compared, and the extreme gradient boosting method was
shown to be the preferred model with an accuracy rating of 80%.

Keywords: Machine Learning, XGBoost, Credit Scoring, Python, Artificial Neural Network
Jel Classification: C13, C62, C69

EXTENDED ABSTRACT

The study obtained 399 observations over a 3-year review period between 2017 and
2019 for 133 consolidated companies. The study aims to provide a faster and more reliable
model for producing results with regard to banks’ scoring/rating studies based solely on cash
flow statements in terms of companies’ financial data. In essence, the XGBoost algorithm
was used in the Python machine learning methods to attempt to show that companies can

indeed perform a successful scoring study using their cash flow statements.

With the increased competition in the banking sector, having banks maintain their assets
with sustainable profitability is extremely important for both customer satisfaction and
banks. Credit score analyses are a laborious, attention-gaining study process. Banks have
been researching the most accurate credit risk assessment methods for many years. New
methods have started being used alongside the developments in technology. One of these
can be machine learning algorithms using the program Python.

By abandoning the traditional statistical methods in the banking sector, a new model
with modern methods has been presented to the banking and financial sectors that uses
machine learning algorithms. With regard to the data set, the study has selected consolidated
companies compiled from manufacturing, trade, and service sectors and excluding
construction sectors. At the same time, the study has preferred consolidated companies
because of the great importance group companies have with regard to the credit evaluation
process. By developing a model in this context, the study intends to emphasize how
important the consolidated (i.e., group company) credit score is in the credit evaluation
process in the case of a balanced scorecard study.
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Firstly, the study will present the introduction and discuss the literature review and then
talk about the concept of group companies and their credit evaluation process. The following
sections of the study will address the three algorithms of extreme gradient boosting, gradient
boosting, and neural networks, which are machine learning techniques used in credit scoring.

The study’s pre-model preparation phase discusses the details of the dependent and
independent variables and conducts pre-model data cleaning. Correlation analyses (feature-
to-feature correlations, feature-to-target correlations) were performed in this context, and the
outlier values were determined for the data. The outlier values for the variables were not
extracted from the data, as removing them from the data would reduce the number of
observations. Instead, the Robust Scaler method, which is sensitive to outliers, was used to
scale the data.

During the phase of setting up the model, training and test set partitioning involved the
following. A cross-validation analysis was performed on the training set, and the training set
was divided into five subsets. As a result, the cross-validation training and test set accuracy
score results were compared. The test results from the model were determined to have an
80% accuracy score in XGBboost (eXtreme gradient boosting), a 77.5% accuracy score for
gradient boosting, and a 61.25% accuracy score for the artificial neural networks.

The study has preferred the XGBoost algorithm model with its 80% accuracy score and
82% score for area under the receiving operating characteristics curve (ROC-AUC). The
model’s ROC curve is shown in figure 12, and the area below the curve (AUC) is 82%. The
XGBoost’s confusion matrix is also shown in figure 8 and reveals our model’s predictive
performance power. In this context, the probability of success is estimated based on a 52%
classification threshold using 80 observational test data with the model possessing the
highest performance. Ratings of A, B, C, D, or E were given to the companies based on their
probability of success.

This study presents a model that is able to provide companies with a reliable scorecard/
rating model in a shorter time by taking only their cash flow statement in terms of financial
data. In this way, banks can manage risk appetite with maximum optimization and provide
extra customer satisfaction with faster analyses. This study involves rapid credit score rating
and can at the very least provide solutions to companies’ short-term loan demands.
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1. Giris

Kredi skorlamasi, finansal uzmanlarin bir kredi basvurusunu kabul edip etmeme
konusunda daha iyi kararlar almalarina yardimci olur, bdylece temerriit olasilig1 yiiksek olan
firmalarin bagvurulari kabul edilmeyebilir (Demajo, Vella & Dingli, 2020). Temerriit
olasilig1 diisiik olan firmalarin da kredileri kabul edilmekle birlikte kredi risk yonetimi daha
iyi bir teminat yapisi (temerriit halinde kayip), fiyatlama ve uygun bir vade ile yonetilebilir.

Guintimiizde kredi skorlamasi veya igsel derecelendirmeye dayali yaklasim, bir firmanin
bankaya karsi finansal yiikiimliiliiklerini yerine getirip getirmeme giiciinii degerlendirmek
icin bankacilik faaliyetlerinde yaygin olarak kullanilmaktadir. Dolaysiyla bankalarin kredi
faaliyetlerinde risk degerlendirme ve tanimlama fonksiyonlar1 da oldukg¢a 6nemlidir. Kredi
degerlendirme siireci miisterilere gore degisir. Bu siireg, kredi derecelendirme ve
degerlendirme siirecinde finansal ve finansal olmayan bilgi ve belgelere dayanmaktadir.

Kredi skorlama kredi risk yonetiminin ¢ekirdek siirecidir. Temelde krediye basvuran
misterileri iyi miisteri ve kotli miisteri olarak ikiye ayirmaktadir. Bu nedenle aslinda
skorlama calismast bir siniflandirma problemini ¢dzme yontemidir. Kredi skorlama
caligmalart miisteri veri setinde dengesiz veri setiyle bir siniflandirma yapar ve maliyeti
minimize eder (Chen vd., 2019). Bu baglamda iyi ve kotii miisterileri dogru bir sekilde ayirt
etmek ve bu siireci en hizli sekilde sonuglandirmak dogru model ve yontem ile miimkiindiir.

Skorlama g¢alismasi kredi riski analizine biyiik katk: saglamaktadir. Kredi riski analizi
miisterileri kategorize edilmesinde dnemli bir rol oynar ve bu da yukarida da bahsedildigi
gibi misterilerin iyi ve kotii olmak iizere iki gruba ayrilmasini saglar. Son yillarda kredi
risklerini analiz etmek i¢in birgok model ve smiflandirma algoritmast uygulanmaktadir
(Sang, Nam & Nhan, 2016).

Kredi skorlama ¢aligmalart genellikle firmalarin finansal ve finansal olmayan bilgi ve
belgeleri iizerinde olusan bilgilere dayanmaktadir. Ancak bankacilik sektoriinde rekabetin
artmasi, miigterilerin daha hizli bir doniis beklemesi ve tabi ki bankalarin da misterileri ayirt
etmede dogru karar vermesi her iki taraf i¢cin de dnemlidir. Bu baglamda firmalarin nakit
akis tablosunun dnemi vurgulanmalidir. Bir firmanin belki de sadece nakit akis tablosuna
bakarak firmanin temerriide diisiip diismeyecegi tahmin edilebilir. Nakit akis tablolar1 ayni
zamanda bilango ve gelir tablosundan beslendiginden bunu sdylemek yanlis olmayacaktir.
Tabi ki gerek skorlama ¢alismasinda olsun gerekse de derecelendirme ¢alismasinda olsun
firmalarin finansal olmayan bilgi ve belgelerine de ihtiya¢ duyulmaktadir. Ancak hizli bir
skorlama ¢aligmasinda finansal veri anlaminda firmalarin sadece nakit akis tablosundan
hareket etmek en azindan bankalarin verdigi kisa vadeli tiriinler i¢in hizli ve giivenilir bir
¢Oziim olabilir.
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Son zamanlarda bankacilik ve finans sektdriinde meydana gelen gelismeler; bankalarin,
firmalarin kredi riskini degerlendirirken daha ihtiyatli olunmasina zemin hazirlamigtir. Bu
baglamda kredi skorlama modellerini dogru olusturmak, firmalarin kredi riskini
degerlendirmek ve olasi riskleri azaltmak igin birincil yollardan biri olmustur. Dolayistyla
bankalarinda kullandig1 skorkart modelleri zamanla gelismis ve evrimlesmistir. Skorkart
modelleri; istatistiki ve makine 6grenme yoOntemleri olarak ikiye ayrilmaktadir. Son
zamanlarda ise istatistiki calismalar yani sira yapay zeka temelli makine 6grenmesi
yontemleri tercih edilmektedir (Wang vd., 2011). Skorlama modelleri ile ilgili yapilan
calismalar incelendiginde ise yapay zeka temelli makine 6grenmesinde kullanilan
algoritmalarin kullanildig1 goriilmektedir.

Calismada konsolide firmalarin tercih edilmesinin sebebi grup kredilerine dikkat
¢ekilmesidir. Bu baglamda kredi degerlendirme siirecinde solo firma ile grup firma
degerlendirmesinde teknik olarak skorlama ydntemleri ayni olabilir. Ancak grubun risk
degerlendirme stirecinde bankalarin daha detayli bir caligma yapmasi gerekebilir.
Derecelendirme caligsmalarinda ana firmaya verilen rating notu grubun diger iiyelerini
etkileyebilir. Bu nedenle kavramsal olarak grup firma ve kredi degerlendirme siireglerine
kisaca deginilecektir.

Caligmanin konusu konsolide firmalarin nakit akis tablosundan yola ¢ikarak pyhton
programi makine 6grenmesi araciligiyla bir skorkart modeli gelistirmesidir. Bu kapsamda
Asirt Gradyan Artirma (XGBoost), Gradyan Yiikseltme (Gradient Boosting) ve Yapay Sinir
Aglar1 (Neural Network) algoritmalarin karsilagtirilmistir. Calisma neticesinde XGBoost
yonteminin firmalarin basarili ve basarisiz olarak siniflandirma konusunda tahmin giiciiniin
kuvvetli oldugu goriilmistir. Dolayistyla model se¢iminde XGBoost algoritmas1 %80
dogruluk skoru ile tercih edilen yontem olmustur.

2. Literatiir

Literatiirde kredi skorlamasi ile ilgili bircok ¢alisma mevcuttur. Ozellikle geleneksel
yontemler dedigimiz istatistiki yontemlerin agirlikta oldugu sdylenebilir. Yurt dist ¢alismalar
incelendiginde ise son zamanlarda makine 6grenmesi ile ilgili ¢alismalarin daha yogun
oldugu goriilmektedir. Yurt ici literatiir ¢alismalarinda ise python program dili makine
ogrenmesi ile ilgili ¢alismalara az rastlanmustir.

Sang, Nam ve Nhan (2016), kredi skorlamas1 ¢alismalarinda 6z nitelik se¢imine dikkat
cekerek makine 6grenmesi Rassal Orman (Random Forrest) algoritmasinin siniflandirict
giicli ile basvuru sahiplerinin kredi risklerini degerlendirmek i¢in Paralel Rastgele Orman
smiflandiricisi ve 6zellikle segim yontemine dayali bir kredi skorlama modeli dnerilmistir.
Bu model ile birlikte daha hizli ve daha dogru bir sonug vermesi dngoriillmiistiir.

iktisat Politikasi Aragtirmalari Dergisi - Journal of Economic Policy Researches Cilt/Volume: 9, Sayi/Issue: 2, 2022 401


https://orcid.org/0000-0001-6189-7104
https://orcid.org/0000-0003-3930-3554

Makine Ogrenmesi ile Nakit Akis Tablosu Uzerinden Kredi Skorlamasi: XGBoost Yaklagimi

Qin ve ark. (2021), ¢aligmalarinda son yillarda makine dgrenmesi algoritmalarin
skorlama g¢alismalarinda tatmin edici bir performansa sahip oldugunu belirtmislerdir. Bu
baglamda karar agaclar1 yonteminin kompleks korelasyona sahip bir veri seti ile
karsilastiginda yanli bir sonug verilebilecegi bu nedenle bu yanli sonucu engellemek icin
Asirt Gradyan Artirma (XGBoost) modelini énermislerdir. Onerilen model, uyarlanabilir
parcacik siiriisii optimizasyonuna dayanan bir XGBoosting kredi puanlama modeline
dayanmaktadir.

Li ve Chen (2020), ¢alismalarinda makine 6grenmesinde kullanilan yeni modelleri
onermisglerdir. Kolektif 6grenme metotlar: olan Random Forrest, AdaBoost, XGBoost,
LightGBM performanslarini karsilastirmislardir. Calisma neticesinde XGBoost’un
performansinin rekabet edilebilir oldugu ifade edilmistir.

Salvaire (2019), ¢alismasinda XGBoost algoritmasinin «koti» ile «iyi» miisterileri ayirt
etmede istatistiksel olarak kullanilan yontemlerden daha yiiksek performansli oldugunu
gozlemlemistir.

Ampountolas ve ark. (2021), ¢caligmalarinda bireysel miisteriler i¢in kredi degerlendirme
siireclerinde kredibilitesini 6l¢gmek i¢cin makine 0grenmesinde bazi algoritmalari
karsilastirmistir. Calisma neticesinde Rassal Ormanlar (Random Forrest) algoritmasinin
performansinin yiiksek oldugunu géstermislerdir.

Demajo ve ark. (2020), bireysel miisteriler i¢in dogru, agiklanabilir ve yorumlanabilir bir
skorlama modeli 6nermislerdir. Makine 6grenmesi ve yapay zeka tekniklerine dayanan
yontemlerin yorumlanabilirliginin gii¢ oldugunu belirterek yaptiklar: ¢alismada XGBoost
yonteminin daha yorumlanabilir bir model olarak nermislerdir.

Can (2020), calismasinda bireysel miisteriler igin kredi risk analizinde bulunmustur. S6z
konusu ¢aligmada 1000 kisinin cesitli dzelliklerini barindiran german credit data UCI veri
seti kullanilmis olup XGBoost siniflandiricisinda %75,60 basari orani yakalamistir.

Akpmar (2019), ¢alismasinda bireysel miisteriler i¢in bir skorkart modeli 6nermistir. Bu
baglamda lojistik regresyon, gradyan arttirma, rastgele ormanlar ve karar agact modelleri
olmak {izere dort makine d6grenmesi teknigi kullanmistir. Bu modeller arasinda %78 ile en
iyi ¢alisan modelin gradyan arttirma modeli oldugu goriilmistiir.

3. Kavramsal Cerceve

Calismada nakit akis tablosuna dayanarak bir kredi degerlendirme modeli
olusturuldugundan kavramsal olarak konsolide firma, nakit akis tablosu, grup firma
tanimindan ve grup firmalarinin kredi degerlendirme siireglerinden bahsedilecektir. Ayni
zamanda modelde kullanilan algoritmalara deginilecektir.
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3.1. Konsolide Firma

Konsolide finansal tablolar, ana ortakligin ve onun bagli oldugu ortakliklarinin
varliklarinin, borg¢larinin, 6z kaynaklarinin, gelirlerinin, giderlerinin ve nakit akiglarinin tek
bir isletmeninki gibi sunuldugu, bir gruba ait finansal tablolar olarak tanimlanmaktadir
(Ugoglu & Firat, 2019). Bu baglamda firmalarin birbiri ile sermaye, yonetim iliskisinin
bulunmasi ya da borg alacak iliskisinin bulunmasi neticesinde finansal konsolidasyona dahil
olan firmalara konsolide firma denilebilir.

Konsolide finansal tablolar, hukuki olmaktan ziyade ekonomik bir zorunluluktur. Hukuki
zorunluluk olmadig: halde finansal tablolarin konsolidasyonu isletmelerin ekonomik
zorunlulugundan dolay1 hazirlanmaktadir. O zaman konsolide finansal tablolarda,
isletmelerin donen varliklari, duran varliklari, kisa vadeli yabanci kaynaklari, uzun vadeli
yabanci1 kaynaklari, 6z kaynaklart ile gelir ve giderleri konsolide edilir. Ana ortaklik yapilart
ayni olan birkag igletmenin tek bir isletmeymis gibi hareket edilerek finansal tablolarin
hazirlanmasi ve bu hazirlanan tablolarin biitiinlestirilmis hali sadece bir isletmenin
faaliyetlerini yansitacak sekilde diizenlenmesi gerekir. Hazirlanan bu tablolar aslinda tek bir
isletmeye aitmis gibi tasarruf sahiplerine, yatirimcilara, devlete ve diger ilgili kisi ve
kurumlara bilgi vermek ve sunmak i¢in diizenlenmektedir (Yalgin, 2020).

3.2. Nakit Akis Tablosu

Nakit kis tablosu, bir faaliyet donemi iginde bir firmada ortaya ¢ikan nakit akislarini
isletme faaliyetlerine, yatirim faaliyetlerine ve finansman faaliyetlerine gore gosteren bir
tablodur. Nakit akis tablosu, nakit giris ve ¢ikiglarini géstermekle birlikte finansal tablo
kullanicilarina nakit akis1 hakkinda bilgi vermekte, nakit ve nakit benzeri varliklarin
kalanindaki degismenin donem kari tutarindan neden farkli oldugu hakkinda
aydinlatmaktadir. Yani gelir tablosu ile nakit akis tablosunun neden farkli oldugu hakkinda
detayl1 bilgi vermektedir. Bu farkliligin sebebi ise gelir tablosunun hem tahakkuk esasina
hem de nakit esasina gore diizenlenmesidir. Nakit akis tablosu ise sadece nakit esasina gore
diizenlenmektedir (Akdogan ve Tenker, 2007).

Bir firmanin gelir tablosu ve bilangosu o firmanin finansal durumu ve performanst
hakkinda bilgi verir. Ancak, bilangodaki bilgiler statik oldugundan ve gelir tablosunun da
nakit akisina sebep olmayan kalemler igermesinden dolayi, bu iki tablo isletmenin borglarini
O0deme giiciinii belirlemede yetersiz kalabilir. Diger bir ifadeyle tahakkuk esasina gore
diizenlenen bilanco ve gelir tablosu, finansal performansin dlg¢iilmesinde yetersiz
kalabilmektedir (Girgin, 2020). Bu kapsamda finansal veri anlaminda bir firmay1 nakit akis
tablosuna bakarak degerlendirmek yanlis olmayacaktir. En azindan bankanin kisa vadeli
irtinler i¢in degerlendirebilecegi firmalarda hizli bir skorlama caligmasi ile
degerlendirebilecegi diisiiniilmektedir.

iktisat Politikasi Aragtirmalari Dergisi - Journal of Economic Policy Researches Cilt/Volume: 9, Sayi/Issue: 2, 2022 403


https://orcid.org/0000-0001-6189-7104
https://orcid.org/0000-0003-3930-3554

Makine Ogrenmesi ile Nakit Akis Tablosu Uzerinden Kredi Skorlamasi: XGBoost Yaklagimi

3.3. Grup Firma Kavramm

Bir bilangonun varliklar: ve borglart ile gelir tablosuna yansiyan gelir/gider kalemleri,
sadece tek bir firmadan kaynaklaniyorsa, sz konusu isletmeyi “solo” yani miinferit firma
olarak adlandirabiliriz. Ancak her isletme tek basina ¢alismayabilir. Bir isletme baska bir
isletmenin resmi olarak istiraki ya da bagli ortaklilig1 olabilecegi gibi gizli ortagi da olabilir.
Bu baglamda eger bir isletmenin bilango ve gelir tablosu bagka bir isletme ya da isletmelerin
varlik ve yilikiimliiliikklerinden etkileniyorsa, ayrica yonetimi tek elden gergeklestiriliyorsa
s0z konusu firmalara grup firmasi denilebilir. Bu grup yapilarini genellikle holding
yapilarinda gorebildigimiz gibi kobi segmentinde olan firmalarda da gorebiliriz.

S6z konusu agiklamalardan da hareketle, birbirinden ayr tiizel kisilige sahip ancak
yonetim agisindan bagimli ve/veya faaliyet birlikteligi bulunan bir¢ok ortakligin bir araya
gelmesine “grup firmas1” denilebilir (Akdogan & Tenker, 2007).

3.4. Grup Firmalariin Kredilendirilmesi

Bankalar kredi degerlendirme siire¢lerinde miisteriyi daha iyi tanimak ve dogru iiriinii,
dogru miisteriye pazarlayabilmek adina isletmeleri analiz eder. Kredi degerlendirme
sirecinin en dnemli ayagini bu noktada derecelendirme ¢aligmasi olusturmaktadir. Cilinkii
firmalarin detayli analiz agamasindan olusan bu siire¢ firma lehine ¢alisilip ¢alisilmayacagimin
fotografin1 gosterir. Firmalara yapilan derecelendirme ¢alismasi sonucunda firmanin rating
notuna/ temerriit olasiligina bakilarak, bankanin kredi politikast geregi calisilamayacak bir
firma olmasi durumunda firma ile yol ayirimina gidilebilir ya da ¢aligma siirl tutulabilir.

Bankalar firmalar1 degerlendirirken sadece borglandiracagi firmayi degerlendirmeyebilir.
Bu durumda risk grubunda gordiigii bir ya da birka¢ firmay: degerlendirme grubunda
inceleyebilir. Bu noktada banka yine kendi kredi politikasi dogrultusunda firmalar1 konsolide
olarak degerlendirmek durumunda kalabilir.

Kredilendirme siirecinde grup firmalarin finansal analizi, kredi analizi ve dolayisiyla
firmanin risk analizine katki saglamaktadir. Grup analizi, firmanin degerini ve isin kalitesinin
belirlenmesine, yonetimin faaliyetlerinin basarisinin veya basarisizliginin ortaya ¢ikmasina,
firmanin dis soklara karsi saglamliginin dl¢iilmesine, kredi analizi agisindan en dnemlisi
olan, firmanin yiikiimliiklerini yerine getirebilme kapasitesinin 6lgiilmesine olanak
saglamaktadir (Fidan, 2009).

3.5. Kredi Skorlamasinda Makine Ogrenmesi Yontemleri

Makine 6grenmesi, sadece miithendislik alaninda degil teknolojik gelismelerle birlikte
finans sektoriinde de biiyiik bir yer kazanmistir. Bu baglamda bu teknigin maliyetleri
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disiirmesi ve risk yonetiminin verimliligini artmasi, ekonomi diinyas: tarafindan
benimsenmesinde etkili olmustur (Kassiani, 2021).

Makine Ogrenimi (ML) Algoritmalar1 ve yapay zeka son yillarda risk ydnetimini basaril
bir sekilde yonetmek adina daha 6n plana ¢ikmistir. Gliniimiizde bilgisayar teknolojisinin
gelismesi ile daha kompleks modeller basit bir sekilde kullanilmaktadir (Nehrebecka, 2018).

Makine 6grenimi tabanli sistemler, ¢ogu disiplindeki arastirma uygulamalarinda
popiilerlik kazanmaktadir. Verilerden elde edilen énemli karar verme bilgisi, denetimli
siniflandirma problemleri i¢in karar verme agaci tabanli topluluk tekniklerinin tanindigi
genis makine 6grenimi alaninda edinilmistir. Bu nedenle, siniflandirma, énemli veri
smiflarmi tanimlarken modelleri formiile eden veri madenciliginde 6nemli bir veri analizi
seklidir. Bu baglamda bu tiir modeller, kullanicilara biiyiik 6l¢iide verilerin daha iyi
anlasilmasini saglayabilen kategorik sinif etiketlerini tahmin etmektedir (Ampountolas vd.,
2021).

3.5.1. Asir1 Gradyan Artirma (XGBboost)

Asirt Gradyan Artirma (XGBoost) tipik olarak karar agaclart olan bir dizi modele
dayanan ve nihai bir model tireten kolektif bir 6grenme algoritmasidir. Sinir aglarinin
agirliklarini optimize etmek igin kullanilir. Asirt Gradyan Artirma (Extreme Gradient
Boosting ), en iyi modeli belirlerken daha ayrintili yaklasimlar dikkate alan bir gradyan
yiikseltme seklidir. Maliyeti en aza indirir, asirt uyumu azaltir (overfitting) ve model
genellemesi performansini iyilestiren bir modeldir. XGBoost’un yorumlanmasi hizlidir ve
biiyiik boyutlu veri kiimelerini iyi bir sekilde isleyebilir (Sarker, 2021).

Veri madenciligi yarigmalarindaki itibar1 goz oniine alindiginda, XGBoost algoritmasi
oOnerilen bir ¢6ziim olarak uygulanmaktadir. Asir1 gradyan artirma anlamina gelen XGBoost,
gradyan artirma karar agaci algoritmasini uygular. Bu isim, yeni model eklendikten sonra
maliyeti en aza indirmek i¢in gradyan inis algoritmasini kullanmasindan kaynaklanmaktadir.
XGBoost algoritmasinin énemli dl¢iide biiylimesi ve hem arastirma hem de endiistri
projelerinde uygulanmasi, kullanim kolayligina, yiiriitme hizina, 6zellestirilmis
degerlendirme ve parametre ayarlama olasiligina baglanabilir. Bu algoritma hem regresyon
hem de simiflandirma problemlerinde ¢6ziim tiretebilmektedir. (Terko vd,, 2019).

3.5.2. Gradyan Giiclendirme (Gradient Boosting)

Gradyan Gii¢lendirme, makine 6grenmesi algoritmalarinda benzer modellerde siklikla
kullanilan bir diger yontemdir. Giiglendirmenin ardindaki kavram su sekildedir, modeller
sirastyla egitilir ve her yeni model bir 6nceki modelin kusurlarini diizeltmeye odaklidir.
Baslangigta karar agaci dataya uygundur ve daha sonra bir diger karar agaci sirayla yeni bir
karar agact modelini daha 6nceki ¢iktilar ile tahmin edebilir. Bu siire¢ parametreler belirli
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bir esige ulasana kadar devam eder (Hild, 2021). Bu model hata teriminin artimli olarak en
aza indirilmesi yoluyla tahmin giiciiniin dogrulugunu artiran kolektif bir algoritmadir. Tlk
temel 6grenen (¢ogunlukla bir agac) yetistirildikten sonra, serideki her agag, hatay1 azaltmak
amaciyla onceki agaclardan gelen tahminin «s6zde artiklara” uygun hareket eder (Brown
& Mues, 2012).

3.5.3. Yapay Sinir Aglar1 (Neural Network)

Yapay sinir aglari, biyolojik sinir aglariin yapisindan ve islevsel yonlerinden ilham alan
o0grenme algoritmalaridir. Modern sinir aglart dogrusal olmayan istatistiksel veri modelleme
araglaridir. Genellikle girdiler ve ¢iktilar arasindaki karmasik iliskileri modellemek,
verilerdeki kaliplart bulmak ve gdzlemlenen degiskenler arasinda bilinmeyen bir ortak
olasilik dagilimindaki istatistiksel yapiy1 yakalamak i¢in kullanilirlar. Yapay sinir aglari
genellikle birbirleri arasinda mesaj aligverisinde bulunan birbirine bagli «néronlariny
sistemleri olarak sunulur. Baglantilar, deneyimlere dayali olarak ayarlanabilen sayisal
agirliklara ve 6grenme yetenegine sahip olup bu da onlari girdilere uyarlanabilir hale
getirmektedir (Guegan & Hassani, 2018).

Sekil 1. Yapay Sinir Aglari

Gards Ara ikt
Katmam Katman Katmani

Kaynak: Ustal1, Tosun & Tosun, 2020.

Yapay Sinir Aglari, yukaridaki sekilden de goriilecege iizere insan beyninin
ozelliklerinden yola ¢ikarak gelistirilen bir metottur. Biiyiik 6lgiide tecriibe edinmis bilgiyi
korumaya ¢alisan ve bilginin daha fazlasini kullanmaya calisan paralel islemciler olarak
tanimlanmaktadir (Ghodselahi & Amirmadhi, 2011).

4. Uygulama-Veri Seti

Caligmanin veri setinin hazirlanmasi iki asamadan olusmaktadir. Oncelikle bagiml
degisken i¢in basarili ve basarisiz kriterlere uyan firmalar tespit edilmeye caligilmistir.

406 iktisat Politikasi Aragtirmalari Dergisi - Journal of Economic Policy Researches Cilt/Volume: 9, Say/Issue: 2, 2022



Gliner ALTAN, Server DEMIRCI

Bagimli degisken icin yeterli sayida firma tespit edildikten sonra model hazirligina
baslanmistir. Veri seti Kamu Aydinlatma Platformunda (KAP) borsaya kote konsolide
firmalardan derlenmistir. insaat sektorii hakedis esasina gore calistigindan bu caligmadan
muaf tutulmus olup ticaret, imalat, hizmet ve egitim sektorleri ¢alismaya dahil edilmistir.
Ayn1 zamanda tilkemizi ve tiim diinyay1 etkisi altina alan covid-19 pandemisi nedeniyle
firmalarin 2020 nakit akis tablolarinin gergegi yansitmayacag diisiiniildigiinden ¢aligmaya
dahil edilmemistir. Nihai olarak 133 konsolide firmanin 2017-2018-2019 dénemlerine ait
nakit akis tablosu temin edilmistir.

4.1. Bagimh Degiskenin Belirlenmesi

Modelin bagimli degiskeni, basarili (1) ve basarisiz firma (0) olmak iizere 2 kategoriden
olugmaktadir.

Grafik 1. Modelde bagimh degiskeni olusturan basarisiz firma sayilarinin yillara gore dagilimi

2017 2018 2019

W Basaril m Basarili m Basarili

m Basarisiz m Basarisiz m Basarisiz

Literatiir incelendiginde finansal basarisizlik hakkinda bir¢ok ¢aligsma bulunmaktadir. Bu
baglamda calismamizda basarisiz firmalari tespit ederken literatiirden derlenen kriterlerden
yola ¢ikilmistir. Asagidaki kriterlerden herhangi birini tagiyan firma, s6z konusu yil i¢in
basarisiz firma olarak belirlenmistir.

Tablo 1: Basarisiz Firma Kriterleri

Isletmenin en az iki yil iist {iste zarar etmis olmasi,

Isletmenin aktif biiyiikliigiiniin bir dnceki yila gére en az %10 azalmast,

Isletmenin 6z kaynaklarinin bir énceki yila gére en az %10 azalmast,

Sermayesinin yarisinin veya 2/3’{iniin kaybolmasi,

Net isletme sermayesinin negatif olmasi (donen varliklar-kisa vadeli yabanci kaynaklar)
Son iki dénem nakit agig1 olan firmalar

Kaynak: Literatiir incelenerek yazarlar tarafindan derlenmistir.
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4.2. Bagimsiz Degiskenlerin Belirlenmesi

Nakit akis tablosundaki 202 kalemden, degiskenlerin varyansina bakilarak ayristirict

giicline bakilmistir. Boylelikle varyansi diisiik olan degiskenler modelden ¢ikartilmis olup

202 degisken 64 degiskene indirgenmistir. Degiskenlere niimerik kodlar verilmis olup

tabloda en solda goriilmektedir. Ayrica bagimsiz degiskenler arasinda korelasyon iligkisine

de bakilmis olup korelasyon iliskisi yliksek olan degiskenler modele dahil edilmemistir.

Tablo 2: Bagimsiz Degiskenler

Degisken Degisken ismi Unique Sayis1
34 Vadeli Satiglardan Kaynaklanan Kazanilmamis Finansman Geliri 108
33 Vadeli Alimlardan Kaynaklanan Ertelenmis Finansman Gideri 123
47 0Oz kaynak Yontemiyle Degerlenen Yatirimlarin Dagitilmanus Karlari ile Tlgili 127
Diizeltmeler
9% Ertelenmis Gelirlerdeki (Misteri Sozlesmelerinden Dogan Yiikiimliliklerin 130
Disinda Kalanlar) Artis (Azalis)
99 Faaliyetlerle ilgili Diger Yiikiimliiliiklerdeki Artis (Azalis) 160
132 Maddi Olmayan Duran Varlik Alimmdan Kaynaklanan Nakit Cikislart 164
83 [liskili Taraflara Ticari Borglardaki Artis (Azalis) 169
98 Faaliyetlerle ilgili Diger Varliklardaki Azals (Artis) 172
67 iliskili Taraflardan Ticari Alacaklardaki Azalis (Artis) 173
26 Diger Karsiliklar (iptalleri) ile Tgili Diizeltmeler 175
Maddi Duran Varliklarin Elden Cikarilmasindan Kaynaklanan Kayiplar
33 (Kazanglar) ile Ilgili Diizeltmeler 175
40 Gergege Uygun Deger Kayiplari (Kazanglari) ile lgili Diizeltmeler 184
199 Yabanci Para Cevrim Farklarinin Nakit ve Nakit Benzerleri Uzerindeki Etkisi 187
10 Stok Deger Diisiikliigii (Iptali) ile Tlgili Diizeltmeler 192
180 Kredi Geri Odemelerine iliskin Nakit Cikislari 196
93 iliskili Olmayan Taraflara Faaliyetlerle Ilgili Diger Borglardaki Artis (Azalis) 199
[liskili Olmayan Taraflardan Faaliyetlerle Tlgili Diger Alacaklardaki Azalis
72 (Artis) 203
20 Dava ve/veya Ceza Karsiliklari (iptali) ile lgili Diizeltmeler 205
128 Maddi Duran Varliklarin Satisindan Kaynaklanan Nakit Girigleri 208
175 Kredilerden Nakit Girisleri 208
37 Gergeklesmemis Yabanci Para Cevrim Farklar ile Ilgili Diizeltmeler 208
86 Caliganlara Saglanan Faydalar Kapsaminda Bor¢lardaki Artis (Azalis) 220
68 iligkili Olmayan Taraflardan Ticari Alacaklardaki Azalis (Artig) 226
84 iliskili Olmayan Taraflara Ticari Borglardaki Artis (Azalis) 236
131 Maddi Duran Varlik Alimindan Kaynaklanan Nakit Cikislart 242
81 Pesin Odenmis Giderlerdeki Azalis (Artis) 243
3 Siirdiiriilen Faaliyetlerden Donem Kari (Zarari) 251
8 Alacaklarda Deger Diisiikliigii (Iptali) ile ilgili Diizeltmeler 267
31 Faiz Gelirleri ile ilgili Diizeltmeler 269
97 Isletme Sermayesinde Gergeklesen Diger Artis (Azalis) ile Tlgili Diizeltmeler 279
52 Duran Varliklarm Elden Cikarilmasindan Kaynaklanan Kayiplar (Kazanglar) 283

ile Ilgili Diizeltmeler
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Calisanlara Saglanan Faydalara Iliskin Karsiliklar Kapsaminda Yapilan

12 Odemeler 290
32 Faiz Giderleri ile ilgili Diizeltmeler 291
179 Bor¢ Odemelerine iliskin Nakit Cikislar: 313
114 Vergi ladeleri (Odemeleri) 320
155 Vergi Tadeleri (Odemeleri) 320
195 Vergi Iadeleri (Odemeleri) 320
7 Deger Diisiikliigii (Iptali) ile ilgili Diizeltmeler 337
91 Faaliyetler ile Ilgili Diger Borglardaki Artis (Azalis) ile ilgili Diizeltmeler 342
174 Borglanmadan Kaynaklanan Nakit Girisleri 342
19 Calisanlara Saglanan Faydalara liskin Karsiliklar (Iptali) ile Tlgili Diizeltmeler 346
127 Maddi ve Maddi Olmayan Duran Varliklarin Satisindan Kaynaklanan Nakit 355
Girigleri
70 Faaliyetlerle Tlgili Diger Alacaklardaki Azalis (Artis) ile flgili Diizeltmeler 356
50 Vergi (Geliri) Gideri ile Tlgili Diizeltmeler 374
30 Faiz (Gelirleri) ve Giderleri ile ilgili Diizeltmeler 383
Maddi ve Maddi Olmayan Duran Varliklarin Alimindan Kaynaklanan Nakit
130 Cikislar 392
158 Finansman Faaliyetlerinden Nakit Akislar1 394
201 Donem Bagi Nakit ve Nakit Benzerleri 395
79 Stoklardaki Azalislar (Artislar) ile flgili Diizeltmeler 395
18 Karsiliklar ile Tlgili Diizeltmeler 396
63 Isletme Sermayesinde Gergeklesen Degisimler 396
2 Donem Kari (Zarart) 396
1 Isletme Faaliyetlerinden Nakit Akislari 396
6 Amortisman ve tfa Gideri ile Tlgili Diizeltmeler 396
82 Ticari Borglardaki Artis (Azalis) ile Ilgili Diizeltmeler 396
66 Ticari Alacaklardaki Azalis (Artis) ile Ilgili Diizeltmeler 396
198 Yabanci Para Cevrim Farklariin Etkisinden Once Nakit ve Nakit 396
Benzerlerindeki Net Artis (Azalis)
100 Faaliyetlerden Elde Edilen Nakit Akislari 396
200 Nakit ve Nakit Benzerlerindeki Net Artis (Azalis) 396
5 Donem Net Kari (Zarar1) Mutabakati ile Tlgili Diizeltmeler 396
117 Yatirim Faaliyetlerinden Kaynaklanan Nakit Akislar 396
202 Donem Sonu Nakit ve Nakit Benzerleri 396

4.3. Korelasyon Analizi

Iki degisken arasindaki iliskiye korelasyon denmektedir. Birbiri ile cok kuvvetli iliskilere
sahip degiskenler modelden ¢ikartilarak tekrarli bilgi girisi engellenebilir. Korelasyon
analizinde hem bagimsiz degiskenlerin birbiri arasinda etkilesim incelenecek olup hem de
bagimli ve bagimsiz degisken arasindaki etkilesime bakilacaktir. Yapilan analiz neticesinde
bagimsiz degiskenler arasinda yiiksek korelasyon tespit edilirse (pozitif ya da negatif)
modelin yanliliginin azaltilmasi i¢in korelasyonu yiiksek olan degiskenler modelden
¢ikartilacaktir.
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Bagimsiz degiskenlerin bagimli degiskene etkisinin tespit edilmesi de modelin dogru
calismasi icin dnemlidir. Bu baglamda bagimsiz degiskenin hedef degiskene (bagimli
degiskene) yiiksek korelasyon olmasi durumunda (literatiirde %80 ya da %90 tizeri oldugu
belirtilmektedir) ilgili bagimsiz degiskenin de 6znitelikten c¢ikartilmasi modelin dogru
caligmasi i¢in dnemlidir.

4.4.Bagimsiz Degiskenler Arasinda Korelasyon Iliskisi

Modelin daha dogru sonug¢ vermesi ve daha sade olmasi i¢in degiskenler arasinda iligskiye
bakilmasi gerekir, eger yiiksek korelasyonlu bir iligki varsa s6z konusu degiskenler modelden
c¢ikartilacaktir.

Grafik 2. Korelasyon Analizi Oncesi Is1 Haritasi

-~
i

S m .

Korelasyon analizinden sonra asagidaki degiskenlerin korelasyonu yiiksek hesaplanmis
olup korelasyon iliskisi 0.90’dan fazla olan degiskenler modelden ¢ikartilmistir. Korelasyonu
yiiksek degiskenler asagida paylasilimistir.

Tablo 3: Birbiri ile Yiiksek Korelasyon Olan Bagimsiz Degiskenler

Degisken Degisken Isim Unique Sayisi
180 Kredi Geri Odemelerine Iligkin Nakit Cikislari 196
175 Kredilerden Nakit Girisleri 208
179 Borg Odemelerine fliskin Nakit Cikislart 313
155 Vergi ladeleri (Odemeleri) 320
195 Vergi fadeleri (Odemeleri) 320
100 Faaliyetlerden Elde Edilen Nakit Akislart 396
200 Nakit ve Nakit Benzerlerindeki Net Artis (Azalis) 396
202 Donem Sonu Nakit ve Nakit Benzerleri 396
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Korelasyonu yiiksek degiskenlerin 6z nitelikten ¢ikartildiktan sonraki 1s1 haritasi
(korelasyon iligkisi) asagida paylasilmistir. Is1 haritasina bakildiginda korelasyon dncesi
mavi renk dagilimi yogunlukta iken korelasyonu yiiksek degiskenler veri setinden
c¢ikartildiktan sonra turuncu dagilim artmistir.

Grafik 3. Korelasyon Analizi Sonrasi Is1 Haritas:
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4.5. Bagimsiz Degiskenin Hedef Degisken ile Korelasyon iliskisi

Bagimsiz degiskenlerin birbiri ile korelasyonu ne denli dnemli ise ayni zamanda
bagimsiz degiskenlerin bagimli degiskene de korelasyonu o denli 6nemlidir. Bagimsiz
degiskenler hedef degiskeni etkileme orani yiiksek ise yanli bir sonug¢ olugabilir. Bunun
oniline gegilmesi i¢in korelasyonu yiiksek bagimsiz degiskenler modelden ¢ikartilir. Ancak
asagidaki tablodan korelasyon iligkisine bakildiginda ¢alismamizda hedef degiskenimizi
yiiksek oranda etkileyen bir iliski olmadig1 gortilmiistiir (literatiirde %80 ve tizeri yliksek
korelasyon kabul edilmektedir). Bu baglamda bagimsiz degiskenlerin bagimli degiskene
korelasyon dagilimi makul kabul edilmektedir.
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Tablo 4: Bagimsiz Degisken-Hedef Degisken Korelasyon iliskisi

lDeéi.;ken Korelasyon |De§i§km |Knrellsyml‘ Degisken |Korelasyon| Degisken |Korelasyon| Degisken |Korelasyon
2031111 138|-0.00137 26|-0.03369 34|-0.09683
50(0.23044 91)0.03603 31|-0.00808 68)-0.03042 7]-0.10794
3022148 201(0.04793 20/-0.01582 23]-0.05062 66|-0.12066
131/0.10277 174(0.04415 70|-0.01817 19)-0.05440 93|-0.13822
198/0.08852 33[0.03651 Til -0.01801 18]-0.05808 114/-0.17053
33|0.08830 67)0.03214 47|-0.02337 72]-0.06098 32/-0.17991
32(0.06777 96)0.02408 132|-0.02364 3]|-0.06222 30[-0.18073
82/0.06748 93)|0.01811 97|-0.02386 128(-0.07438 99|-0.09446
10.06704 130{0.01778 86 |-0.02551 10|-0.07574
199(0.06573 81[0.00998 127]-0.03125 79]-0.08140
112/0.06551 84(0.00128 117|-0.03454 63)|-0.08885
40(0.06464 6]-0.00009 81-0.03483 37)-0.08901
——— I E— ——

4.6. Aykir1 Uclarin Tespit edilmesi

Ug degerlerin tespiti i¢in ampirik kiimiilatif dagilim fonksiyonlarini kullanarak
denetimsiz aykirt deger algilama algoritmasi ile aykir1 degerler tespit edilmistir. Veri setini
olusturan firmalarin nakit akis tablolar1 birbirinden ¢ok farkli oldugundan bu veri setinde ug
degerlerin olmasi beklenen bir durumdur. Bu baglamda gozlem sayisi1 u¢ degerleri
¢ikartmaya uygun olmadigindan modelde aykirt uglar tespit edilmis ancak veriden
silinmemistir. Modelin yanli ¢alismasini 6nlemek adina da aykirt degerlere hassas olan
Robust Scaler metodu kullanilmistir. Robust Scaler, aykir1 degerlerde modelin daha iyi
sonug verebilmesi igin dlgeklendirme yapan bir metottur.

4.7. Veri Setinin Egitim-Test Seti Olarak Boliimlenmesi

Veri setinin (399 goézlem sayisi) %20’si test verisi, %801 ise egitim verisi olarak
boliinmistiir. Egitim veri setine asirt uyumu azaltmak i¢in ¢apraz dogrulama islemi (k fold
Cros Validation) uygulanmistir. Capraz dogrulama, modelin veriye duyarli olup olmadigini
ve abartil1 bir taklit sorununa maruz kalip kalmadigini anlamaya yaran bir tekniktir (Sorhun,
2021).

Temelde egitim ve test boliimlenmesi, tiim veri setinin egitim kiimesine ve test kiimesine
boldiigiimiiz en basit modellerden biridir. Bu yontem, 6zellikle veri seti ¢ok biiyiik oldugunda
kullanishidir. Bununla birlikte bu yontemin dezavantaji da bulunmaktadir modelin
dogrulugunu etkileyen yiiksek varyanslarin ¢ikma sorunu olabilir.

Capraz dogrulama modeli ise, bir egitim ve test seti yerine, egitim setine «kivrimlar» adi
verilen k sayida setin olusturuldugu ve daha sonra egitim i¢in k-1 kivrimlarinin alindig1 ve k.
katin test i¢in alindig1 bir modeldir. Bu, tiim «kivrimlar» «test kivrimlari» olarak hareket
edene kadar tekrarlanir. Bu, model farkli veriler iizerinde birden ¢ok kez egitildigi i¢in ¢ok
daha iyi ve dogru bir sonug saglar. Bdylece her tekrarda modelin uygun sekilde egitilmesi
saglanir (Ramraj vd., 2016). Bu ¢aligmada egitim seti 5 alt sete ayrilmistir (k fold=5).
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5. Metodoloji

Python programi makine 6grenmesi ile iic model karsilagtirilmistir. Bunlar Asirt Gradyan
Artirma (XGBoost), Gradyan Giiglendirme (Gradient Boosting) ve Yapay Sinir Aglari
(Neural Network) modelleridir. Model sonuglar1 karsilastirilmis ve dogruluk skoru, ROC-
AUC en yiiksek olan model se¢ilmistir.

5.1. Model Tahminleri

Makine 6grenmesinde {i¢ model ele alinmis olup cross validation train-test sonuglari
asagida paylasilmustir. Oncelikle {ic modelin skor sonuglar1 karsilastirilmis olup sonrasinda
tek tek detay sonuglar paylasilmistir.

Grafik 4. Train Grafik 5. Test
Dogruluk Skoru(Accuracy) Dogruluk Skoru (Accuracy)
o,
81.82% 80.88% 80.0% 77.5% 61.25%
o
I I ) I I
2 ;
'_ u.""? ! ;
: ; ; 3
,;51 E é §

Asirt Gradyan Artirma (XGBoost)

XGBoost modeli, makine 6grenmesi algoritmalarinda tahmin giicii rekabet edilebilir
olan bir model olarak bilinmektedir. Modelin train ve test dogruluk skor sonuglarina bakilirsa
skor puan farkinin 0,0182 oldugu goriilmektedir. Train ve test sonuglarinin minimal olmasi
modelin bir o kadar dogru calistig1 anlamina gelmektedir. Model segerken train test
sonuglarmin minimum olmasina dikkat edilmesi gerekir. Asagida cros validation sonuglar1
detayli olarak paylasiimistir.
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Tablo 5: Train-Test Sonug¢lar:
Mean for CV Results XGB Train Accuracy: 0.8182
Std for CV Results XGB Train Accuracy: 0.029132481180815458
Mean for CV Results XGB Train AUC: 0.864
Std for CV Results XGB Train Accuracy: 0.04809117799793154
XGB Test Accuracy: 0.8
XGB Test AUC: 0.8169848584595129
XGB Test Precision: 0.8367346938775511
XGB Test Recall: 0.8367346938775511
XGB Test F1-Score: 0.8367346938775511

Grafik 6. Cross Validation Train Skor Sonuclar:

Accuracy by Cross Validation Fold XGB Train)

Fnlds

Aocuracy

Grafik 7. Cross Validation Train AUC (Area Under the Curve) Alan Sonugclar:

AUC by Cross Validation Fold (XGB Train)
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Accuracy
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Gradyan Giiclendirme (Gradient Boosting)

Modelin Cross Validation (CV) train ve test sonuglar1 asagida paylasilmigtir.

Tablo 6: Train-Test Sonug¢lar:
Mean for CV Results GBT Train Accuracy: 0.8088
Std for CV Results XGB Train Accuracy: 0.02254048159074369
Mean for CV Results GBT Train AUC: 0.858
Std for CV Results XGB Train Accuracy: 0.04350139405719239
GBT Test Accuracy: 0.775
GBT Test AUC: 0.7570770243581304
GBT Test Precision: 0.8297872340425532
GBT Test Recall: 0.7959183673469388
GBT Test F1-Score: 0.8125

Grafik 8. Cross Validation Train Skor Sonuclar:

Accuracy by Cross Validation Fold (GBT Train)
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Grafik 9. Cross Validation Train AUC (Area Under the Curve) Alan Sonuclar:

AUC by Cross Validation Fold (GBT Train)
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Folds
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Yapay Sinir Aglar (Artificial Neural Network)

Modelin Cross Validation (CV) train ve test sonuglar1 asagida paylasilmisgtir.

Tablo 7: Train-Test Sonug¢lar:
Mean for CV Results MLP Train Accuracy: 0.627
Std for CV Results MLP Train Accuracy: 0.003968253968253954
Mean for CV Results MLP Train AUC: 0.5737
Std for CV Results MLP Train AUC: 0.04825049377490512
MLP Test Accuracy: 0.6125
MLP Test AUC: 0.5697827518104015
MLP Test Precision: 0.6125
MLP Test Recall: 1.0
MLP Test F1-Score: 0.7596899224806202
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Grafik 10. Cross Validation Train Skor Sonuclar:

Accuracy by Cross Validation Fold (MLP Train)
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Grafik 11. Cross Validation Train AUC (Area Under the Curve) Alan Sonuclar:
AUC by Cross Validation Fold (MLP Train)
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5.2. Modelin Secilmesi

Basar1 sonuglar1 incelendiginde bir firmanin nakit akis tablosunu baz alarak basarili ya
da basarisiz olma durumunu (kredi verme ya da vermeme kararini) en iyi tahmin eden
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modelin %80 dogruluk skoru ile XGBoost modeli oldugu goriilmiistiir. Denetimli 6grenme
modellerinde, modelin performansini hata matrisi ve ROC-AUC egrisi gosterebilir. Ayni
zamanda skor puanini etkileyen 6z nitelik (degisken) dagilimi da (feature importance)
asagida paylasilmistir. Sonrasinda segilen model araciligiyla test veri seti ile firmalarin
basar1 olasiliklart gosterilmis ve derecelendirme notu verilmistir. Boylelikle bu model ile
yeni bir firmanin basari olasiligi tahmin edilip bu olasilik oranina goére derecelendirme notu
verilebilirligi gosterilmeye ¢aligilmistr.

Tablo 8: Hata Matrisi (Confussion Martix)

Confusion Matrix XGB TEST
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Tahmin Edilen Dagerler

XGBoost’un tahmin performansi degerlendirilmek istenirse hata matrisi (confusion
martix) adi verilen bu tablodan hareketle de hesaplama yapilabilir. Modelin dogru tahmin
sayis1 64 olup bunun anlami test veri setine verilen 80 verinin 64’nii dogru tahmin ettigi
anlamina gelmektedir.
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Grafik 12. ROC Egrisi
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Sekil 2. Bagimsiz Degiskenlerin Bagimh Degiskene Etki Sirasi( Feature Importance)
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Tablonun sol tarafi bagimsiz degiskenlerin niimerik isimleridir. Sol yukaridan asagiya
dogru bakildiginda bir firmanin XGBoost yontemiyle basarili ya da basarisiz olmasina en
cok etki eden bagimsiz degiskenler gosterilmistir (Bagimsiz degisken isim detaylar1 yukarida

tablo 2 de paylasilmistir).
5.3. Secilen Model ile Firmalara Derece (Rating) Notu Verilmesi

XGBoost yontemi ile modelimizin bagarili ve basarisiz firma siniflandirma giiciiniin
yiiksek oldugu dogruluk skoru (accuracy) ve ROC-AUC egrisi ile gdsterilmistir. S6z konusu
model ile firmalarin nakit akig tablosuna bagli kalarak basari olasiliklar1 da gosterilmeye
calistlmistir. Bu siniflandirmada test verisi kullanilmig olup 80 gozlem ile detay siniflandirma
yapilmistir. Bu kapsamda 80 gdzlem sayimiz oldugundan gézlem sayisi 5’¢ boliinmiis olup
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derecelendirme notu bagari olasiliklarina gore yani en basarili firmadan en basarisiz firmaya
A-B-C-D-E notu olmak iizere araliklar olusturulmustur. Firmalar, basarili basarisiz
siniflandirilirken, siniflandirma esigi (classification threshold) olarak %52 esik oran baz
almmustir. Bu baglamda basar1 olasiligi %52 ve iizeri olan firmalar basarili, %52 oranindan
asagi olan firmalar ise basarisiz olarak kabul edilmistir. Bagarili ve basarisiz araliklart da
yukarida bahsedildigi gibi 5’boliinmiistiir. Burada unutulmamasi gereken sz konusu
derecelendirme araliklar1 bankalar arasinda farkliliklar gosterilebilir. Onemli olan
siniflandirma yapilirken modelin firma siniflandirmasinda ayirt etme giicliniin yiiksek
olmasi ayni zamanda firmalar1 basarili basarisiz olasilik oranlarin dogru tahminlemesidir.

Asagida 80 gozlemin 6zet sonucu bulunmaktadir. Bu baglamda A-B-C notuna sahip
16’sar firmanin oldugu goriilmektedir. D notuna sahip 14 firmanin ve E notuna sahip 18
firmanin oldugu goriilmektedir. Ornegin A notuna sahip firmalarin %100 olasilik orani ile en
basarili firmalar oldugu goriilirken E notuna sahip firmalarin en yiiksek basar1 olasiliginin
%4 oldugu goriilmiistiir. C notuna sahip firmalara bakilirsa esik deger olan minimum %352
maksimum %95 olasilik aralig1 ile basarili olduklart gosterilmistir.

Tablo 9: Derecelendirilen Firmalarm Ozet

Tablosu
Rating min max count
E 0,00 0,04 18
D 0,05 0,42 14
C 0,52 0,95 16
B 0,96 0,99 16
A 1,00 1,00 16

Tablo 10: Derecelendirilen Firmalarin Detay Tablosu

Rating y_pred min max count
E 0 0.00000 0.04000 18
E 1 NaN NaN 0
D 0 0.05000 0.42000 14
D 1 NaN NaN 0
C 0 NaN NaN 0
C 1 0.52000 0.95000 16
B 0 NaN NaN 0
B 1 0.96000 0.99000 16
A 0 NaN NaN 0
A 1 100.000 100.000 16

Asagida firmalarin derecelendirme (rating) notlarina gore grafik olarak da dagilimi
bulunmaktadir.
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Grafik 13. Firmalarin Derecelendirme Notlarina Gore Dagilim
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6. Sonu¢ ve Degerlendirme

Bankacilik sektoriinde hem rekabetin artmast hem de bankalarin pazarladiklart kredi
hacminin artmasi, bankalar1 kredi degerlendirme siireglerinde risklerini daha giivenilir bir
sekilde yonetmelerine itmektedir. Modernlesme ve teknolojinin artmasiyla birlikte
geleneksel olan istatistiki yontemler terk edilmeye baslanmis ve makine 6grenmesiyle kredi
degerlendirme siire¢lerinde maksimum optimizasyon elde edilmeye calisilmaktadir.
Ozellikle uluslararasi bankacilik sektdriinde makine grenmesi yontemlerinin siklikla
kullanildig1 yapilan literatiir arastirmalarinda goriilmiistiir.

Bankacilik sektoriinde miigteriye hizli ve giivenilir bir skorlama ¢aligmasinin yapilmast,
hem miisteri hem de bankaya saglayacagi avantajlar bakimindan 6nem arz etmektedir.
Miisteriye hizli bir doniisiin saglanmasi, miisteri memnuniyetini artiracagi gibi giivenilir bir
skorkart/derecelendirme ¢alismasi, miisteriye dogru {iriintin dogru teminat ve dogru vade ile
pazarlanmasini saglayacaktir. Bankanin bu anlamda risk istahini da basarili bir sekilde
yonetmesi anlamina gelmektedir. Miisteriye dogru skorlama caligmas1 yapilmas: ayni
zamanda miisterinin teminat yapisini da (temerriit halinde kayip) dogru bir sekilde yonetmek
anlamina gelmektedir.

Calismada konsolide firmalar degerlendirilmis olup grup kredisi degerlendirmelerinde
konsolide notunun grubu olusturan firmalarin hepsini etkiledigine vurgu yapilmak
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istenmigtir. Bu ¢alismanin sadece bir skorkart modelinin gelistirilmesini degil ayn1 zamanda
bir derecelendirme c¢alismasina da 11k tutacagi diisliniilmektedir. Kredi skorlamasi ile ilgili
calismalara bakildiginda 6zellikle bu tip galigmalarin kompleksliginden ve tek bir ¢éziim
i¢cin uzlast olmadigindan bahsedilmektedir. Skorlama ¢alismalarinin dogrulugu ne denli
onemli ise hizli bir sekilde sonu¢landirmak da o kadar 6nemlidir. Bankacilik ve finans
sektoriindeki agresif bir rekabet ortami oldugu distiniilirse miisteri memnuniyetinin
onemine hak verilecektir.

Bu caligmada pyhton program dili makine 6grenmesi ile firmalarin finansal veri olarak
sadece nakit akis tablosu iizerinden skorkart/derecelendirme modeli gelistirilebilecegi
gosterilmeye ¢alisilmistir. Gerek kurumsal segment firmalarda gerekse kii¢iik ve orta
segmentteki (kobi) firmalarda, solo ya da grup fark etmeksizin hizli ve giivenilir bir modelin
bankacilik ve finans sektoriinde kullanilabilecegi diisiiniilmektedir.

Rekabetin artmastyla birlikte gerek miisteriye hizli ve dogru bir sekilde donmek gerekse
de banka personelini gereksiz operasyonel islemlerinden kurtarmak i¢in hizli skorlama/
derecelendirme adi altinda bu modelin kullanilabilecegi diistiniilmektedir.

Arastirmada makine 6grenmesinde ii¢ algoritma karsilastirilmig olup yapilan ¢aligma
sonucunda Asir1 Gradyan Giiglendirme (XGBoost) yonteminin %80 dogruluk skoru, %82
AUC ile en basarili model oldugu goriilmiistiir. Bu ¢alismanin gelismis versiyonunda makine
ogrenmesindeki diger algoritmalarin da sonuglart gosterilebilir.
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ABSTRACT

Low inflation and high economic growth are two of the main
macroeconomic targets that all countries hope to reach. The reciprocal
relationship between inflation and growth is currently an important
debate in the literature. Although early studies generally focused on
the view that inflation had no effect on growth or that it had a positive
effect on growth, the upward trend of inflation in many countries in the
1970s and 1980s led to a change in direction in the inflation-growth
debate. This discussion shows that the way inflation affects growth is
directly related to its level. Therefore, if a certain inflation threshold value
is exceeded, the view that inflation will affect growth negatively comes to
the fore. In addition, the effect of economic growth on inflation is another
dimension of the inflation-growth debate. In this context, it is important
to examine the inflation growth spiral in the context of causality. In this
study, the relationship between inflation and growth was investigated
between the years 1996 and 2019 in 27 EU countries using Dumitrescu
and Hurlin (2012) causality approach. In the analysis, two variables were
used as an indicator of inflation. These are consumer prices Index (CPI)
and GDP deflator. The results show that there is a bidirectional causality
relationship from inflation to growth and from growth to inflation for
both inflation indicators.

Keywords: Inflation, CPI, GDP deflator, economic growth, causality
analysis
Jel Code: 011,016, E31

oz

Disiik enflasyon ve yiksek ekonomik buytime, (Ulkelerin temel
makroekonomik hedefleri arasinda yer almaktadir. Bu noktada enflasyon
ve ekonomik biytme arasindaki karsihkh iliski literatirdeki onemli
tartismalardan biridir. Erken donem calismalar her ne kadar genel olarak
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enflasyonun ekonomik biylime tzerinde etkisiz oldugu veya blytimeyi pozitif etkiledigi gérusiinde yogunlassa da
enflasyonun 1970’lerde ve 1980’lerde bircok ilkede artis egilimi gdstermesi enflasyon-ekonomik biiyliime tartismanin
yon degistirmesine yol agmistir. Esasinda bu tartismada enflasyonun ekonomik bulyiimeyi ne yonde etkileyecegi
enflasyon duzeyi ile dogrudan baglantilidir. Dolayisiyla belirli bir enflasyon esik degerinin asilmasi durumunda
enflasyonun ekonomik blylimeyi olumsuz etkileyecegi goriisti 6ne gikmaktadir. Bunun yani sira ekonomik biytimenin
enflasyona etkisi de enflasyon blytime tartismasinin diger boyutunu olusturmaktadir. Bu cergevede enflasyon-ekonomik
biyiime sarmalinin nedensellik baglaminda incelenmesi 6nem arz etmektedir. Bu calismada 1996-2019 déneminde
27 AB ilkesinde enflasyon ve biiylime arasindaki iliski Dumitrescu ve Hurlin (2012) nedensellik yaklasimi kullanilarak
incelenmistir. Analizde enflasyon géstergesi olarak iki degisken kullanilmistir. Bunlar Tiiketici Fiyatlari Endeksi (TUFE) ve
GSYIiH deflatsridir. Elde edilen sonuclara gére her iki enflasyon géstergesi icin de enflasyondan ekonomik biiyiimeye
ve ekonomik blytimeden enflasyona dogru cift yonli nedensellik iliskisi bulunmaktadir.

Anahtar Kelimeler: Enflasyon, TUFE, GSYIH deflatérii, ekonomik biiyiime, nedensellik analizi
Jel Code: 011,016, E31

Introduction

Inflation, which is a continuous increase in the general level of prices, is one of the
important macroeconomic indicators of countries. One of the main indicators currently
being discussed together with inflation is that of economic growth. Over the years, the
content of discussions on the relationship between economic growth and inflation has
differed depending on the period of the world economy. After the Second World War,
Keynesian policies began to come to the fore in the world and as a result of the policies that
increased the total demand, inflation started to rise along with an increase in production. In
this period, inflation was not perceived as a problem, so the Keynesian approach did not
initially develop a theory of inflation and did not see inflation as a fundamental problem. In
fact, the Phillips curve approach, which emerged in the 1960s, was seriously embraced by
Keynesian economists, and moderate inflation was accepted as a reasonable cost on the way
to full employment. This was because the focus of the Phillips Curve was that high inflation
would reduce unemployment and positively affect economic growth through this channel.
According to Mundell (1963) and Tobin (1965), who have similar arguments, increasing
inflation increases the cost of holding money. For this reason, households will tend to
capitalize in order to protect their real income. An increase in capital accumulation will
positively affect economic growth. Therefore, before the 1970’s, the prevalent discussions
on the relationship between inflation and growth were mostly that there was no relationship
between the variables or that the relationship was positive. However, in the 1970s, growth

rates began to decline with high inflation in many countries, and as a result, the view that
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inflation positively affected growth began to be discussed. In addition, the crisis that
emerged in Latin America in the 1980s led to high inflation and hyperinflation, and this
process led to the acceptance of inflation as a monetary phenomenon that needed a solution
(Tathiyer, 2017; Majumder, 2016; Rao & Yesigat, 2015; Behera, 2014; Ahmed, 2010; Ercel,
1999).

There are many parameters that determine the inflation-growth relationship. The first of
these is the economic conditions of countries. If the potential output of the economy grows
enough to keep up with demand, high growth can be achieved without a significant increase
in inflation. When actual output is equal to potential output, the economy reaches economic
growth and full employment and can be achieved despite rising inflation. However, at this
stage, if demand continues to increase and production capacity is not increased, a rapid
increase in the general price level can be seen in the long run. Rising inflation may become a
serious problem for the economy at this stage (Ayyoub, Chaudhry, & Farooq, 2011).

One of the channels by which inflation affects growth is exports. Increasing inflation
may affect the balance of payments by making exports morecostly and reducing the
international competitiveness of countries. Inflation also directly affects borrowing and
lending decisions. In this context, firms may have to allocate more resources to cope with
the effects of inflation. This causes inefficiency in resource allocation and is a direct
determinant on growth (Gokal & Hanif, 2004).

One of the debates on the inflation-growth relationship is that inflation affects growth by
distorting the income distribution. One of the factors leading to this is wage delay.
Accordingly, there is a time gap between the increase in output prices and the increase in
input prices during inflation periods. When this process, called wage delay, continues for a
long time, there is an increase in the profit margin of firms. Increased profits increase firms’
investable funds. This results in a rise both in production capacity and in output level.
Moreover, since upper income groups have a higher tendency to save, increasing inflation
increases total savings. An increase in savings increases the supply of investable funds and
lowers interest rates and this encourages investment and economic growth (Datta &
Mukhopadhyay, 2011).

Increasing inflation also increases the cost of capital to be used in production. This is
because uncertainties about the future increase with inflation and therefore the price of risks
rises. In this way, capital owners who do not want to lose real income offer resources to
investors with interest rates above inflation. This effect is not only limited to the capital
owners but can spread to the general public by influencing consumer confidence. All of
these factors may discourage investments and consumption and may, as a result, reduce the
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country’s potential production capacity (Tunali & Ozkan, 2016; Karacor, Ozer, & Sarag,
2011).

In this study, the relationship between economic growth and inflation in EU countries in
the 1996-2019 period is analyzed using Dumitrescu and Hurlin (2012) causality approach.
The plan of the paper is as follows: In the next section, empirical studies are presented. This
is followed by a section on data and methods. In the final section, the analysis findings are
discussed.

Literature

There are many studies in the literature that discuss the inflation-growth relationship
from different perspectives. Some of these studies discuss the effect of inflation on growth
(Kasidi & Mwakanemela, 2013; Hussain & Malik, 2011), while other studies discuss the
effect of growth on inflation (Siileymanov & Nadirov, 2014). Despite the studies suggesting
that there is a bidirectional causal relationship between growth and inflation (Singh & Singh,
2015; Koulakiotis, Lyroudi, & Papasyriopoulos, 2012), some studies suggest that there is a
unidirectional relationship between the variables (Denbel, Ayen, & Regasa, 2016;
Niyimbanira, 2013). In addition to these, some studies have suggested that the effect of
inflation on economic growth will differ if inflation exceeds/does not exceed a certain
threshold level (Pollin & Zhu, 2006; Bruno & Easterly, 1995).

Al-Khulaifi (2018), who argues that there is a unidirectional relationship between
economic growth and inflation, found that there is a long-run relationship between inflation
and economic growth in Qatar, and that there is a causal relationship from inflation to
economic growth. Sa’idu and Muhammad (2015) in Nigeria and Niyimbanira (2013) in
South Africa, found unidirectional causality from inflation to economic growth. Hossain et
al. (2012) suggested that there is no cointegration relationship between the variables in
Bangladesh, but there is unidirectional causality from inflation to economic growth. Uysal,
Mucuk, and Alptekin (2008) and Yaprakli (2007) found a unidirectional relationship from
inflation to growth in Turkey. Contrary to these studies, other studies found unidirectional
causality from growth to inflation. For example, Karabulut (2019), Topgu (2017) and Kanca
(2017) found a unidirectional causality relationship from growth to inflation in Turkey. In
their studies, Denbel, Ayen, and Regasa (2016), Umaru and Zubairu (2012), and Gokal and
Hanif (2004) suggested that there is a unidirectional causality relationship from economic
growth to inflation for Ethiopia, Nigeria and Fiji, respectively.

Contrary to the wider literature suggesting that there is a unidirectional relationship
between inflation and economic growth, there are also studies in the literature that find a
bidirectional relationship between the variables. For example, Singh and Singh (2015) in
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Japan and Koulakiotis, Lyroudi, and Papasyriopoulos (2012) in 14 European countries found
a bidirectional causality relationship between inflation and growth.

In addition to the studies that discuss the inflation-growth relationship in the context of
causality, some studies discuss how inflation affects growth. In this context, Barro (2013)
found that inflation negatively affects growth in nearly 100 countries. Majumder (2016)
found a positive relationship between inflation and economic growth in Bangladesh in the
long run. In addition, Hussain and Malik (2011) suggested that inflation causes growth in
Pakistan. Contrary to these studies, there is a large body of literature which suggests that
there is a negative relationship between economic growth and inflation. For example, Rivera,
Rojo and Gomez (2020) in some Latin American countries and Olamide, Ogujiuba and
Maredza (2022) in the Southern African Development Community found a negative
relationship between inflation and economic growth. Adaramola and Dada (2020) in Nigeria,
Khan and Khan (2018) in Bangladesh, Iran, Indonesia, Malaysia and Pakistan, and Kasidi
and Mwakanemela (2013) in Tanzania, argued that inflation has a negative effect on
economic growth. According to Salih and Tiirk (2020), Kopuk (2020), and Giirel and Toker
(2019), inflation affects growth negatively in Turkey. In addition, Karagor, Ozer, and Sarag
(2011) and Pata (2017) found that there is a negative relationship between the variables in
Turkey, both in the short and long run. Korkulu and Yilmaz (2017) argued that the
relationship between economic growth and inflation differs according to the chosen inflation
indicator. According to the study, only GDP Deflator as an indicator of inflation is significant
on growth and inflation reduces growth.

In some studies, the inflation-growth relationship was examined both in the context of
causality and on the basis of the direction of the effect. For example, Saungweme, Odhiambo,
and Nicholas (2021) found that inflation negatively affects economic growth in the long run
in Kenya. In addition, according to the causality analysis, there is unidirectional causality
from economic growth to inflation in the short run. Suleymanov and Nadirov (2014)
revealed that there is unidirectional causality relationship from growth to inflation in Turkey.
In addition, they stated that economic growth had a positive effect on inflation. Berber and
Artan (2004) and Karaca (2003) found unidirectional causality relationship from inflation to
economic growth in Turkey. In addition, according to the study, inflation affects economic
growth negatively.

In some studies, no significant relationship was found between inflation and growth. For
example, according to Anidiobu, Okolie, and Oleka (2018) inflation is statistically
insignificant on growth in Nigeria. Ozgelik and Uslu (2017) found that there is no causal
relationship between inflation and growth in Turkey. Similarly, Emsen et al. (2012) argued
that inflation is not effective on growth in the long run in Turkey. According to Chimobi
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(2010), there is no cointegration relationship between the variables in Nigeria. In addition,
Hossain (2005) argued that there is no causal relationship from inflation to economic growth
in Indonesia.

In some studies, the inflation-growth relationship may differ according to the short or
long-run. In this context, Akter and Smith (2021) found a negative relationship between
economic growth and inflation in Malaysia in the short run, but found a positive relationship
in the long run. Sahnoun and Abdennadher (2019) found unidirectional causality relationship
from inflation to economic growth in the short run for North African countries. However, in
the long run, bidirectional causality was found between the two variables. According to
Datta and Mukhopadhyay (2011), the direction of causality between inflation and growth is
from inflation to economic growth in the short run, but from economic growth to inflation in
the long run for Malaysia. Obradovi¢, Sapi¢, Furtula, and Lojanica (2017) found that there is
cointegration between inflation and growth in the long run in Serbia, while there is a
unidirectional causality from inflation to economic growth in the short run. Manamperi
(2014) found a positive long-run relationship between the variables for India in the BRICS
countries, but did not find a long-run relationship in the other four countries. In the short run,
a significant negative relationship was found between the variables for South Africa, Russia,
Brazil and China but a positive relationship was found for India. In Bangladesh, Ahmed
(2010) suggested that there is no significant relationship between inflation and economic
growth in the long run, but there is a negative and statistically significant relationship in the
short run. In addition, unidirectional causality relationship was found from inflation to

economic growth.

In the literature, some studies suggest that the findings differ according to countries. For
example, for in five African countries, Opeyemi (2020) found that inflation negatively
affects economic growth in four countries, excluding Egypt. Akinsola and Odhiambo (2017)
argued that the effect of inflation on economic growth in both developed and developing
countries differs according to country and time. However, in general, there is a mostly
negative relationship between the variables especially in developed economies. According
to Behera and Mishra (2015), a positive relationship between growth and inflation in BRICS
countries is valid only for China and South Africa in the long run. According to causality
analyses, there is unidirectional causality between the variables in India, but bidirectional
causality in China. Paul, Kearney, and Chowdhury (1997) found that the relationship
between inflation and economic growth in 70 countries differed by country. According to the
study, there is no causal relationship between the variables in 40% of the countries,
unidirectional causality relationship in one-third of the countries, and bidirectional causality
relationship in about one-fifth of the countries.

There are many studies that focus on the nonlinear relationship between inflation and
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growth and discuss this relationship with the threshold value. One of the earliest of these
studies was conducted by Sarel (1996), who determined the inflation threshold to be 8% in
87 countries. According to the study, inflation, which affects growth positively up to this
point, affects growth negatively after this threshold value. Ghosh and Phillips (1998) found
that inflation above 2.5% negatively affects economic growth in 145 countries. Bruno and
Easterly (1995) determined the threshold level of inflation as 40% and they argued that after
this threshold level, inflation negatively affects economic growth in 26 countries. Pollin and
Zhu (2006) found that average inflation positively affects growth up to a threshold of 15-
18% in 80 middle-income and low-income countries.

Sergii (2009) argued that if inflation exceeds 8% in CIS countries, it affects growth
negatively, but a value below this affects growth positively. Munir, Mansur, and Furuoka
(2009) determined the inflation threshold rate as 3.89% in Malaysia and found positive
relationship between inflation rate and growth below the threshold level. Risso and Carrera
(2009) argued that if the rate of inflation exceeds 9%, inflation will negatively affect growth
in Mexico. Ayyoub, Chaudhry, and Farooq (2011) found that inflation negatively affected
growth after a threshold level of 7% in the Pakistani economy. Bhusal and Silpakar (2011)
found an inflation threshold of 6% for Nepal. According to the study, the inflation rate below
or above this level can negatively affect economic growth. Vinayagathasan (2013) argued
that if inflation exceeds 5.43%, it will adversely affect growth in 32 Asian countries. Tung
and Thanh (2015) determined the inflation threshold as approximately 7% in Vietnam.
Accordingly, if the inflation rate exceeds 7%, inflation will negatively affect economic
growth. Thanh (2015) argued that after the rate of inflation exceeded the threshold level of
7.84%, it affected growth negatively in ASEAN-5 countries. Altintas and Kogbulut (2019)
found that if the inflation rate exceeds the level of 3.286% in 27 OECD countries, it will
affect economic growth negatively, but inflation below this level will affect growth
positively. Tien (2021) suggested that the threshold value of inflation is 6%, and
hyperinflation above this threshold and very low inflation below this threshold negatively
affect growth in Vietnam. In addition to these studies, Rao and Yesigat (2015), found a
bidirectional causality relationship between inflation and economic growth in Ethiopia. In
addition, the study revealed that there is a negative relationship between inflation and
economic growth. In addition, the inflation threshold value was calculated and, accordingly,
inflation exceeding the level of 9-10% affects economic growth negatively.

3. Data and Method

In this study, the relationship between inflation and growth in 27 EU countries was
investigated between the years 1996 and 2019 using Dumitrescu and Hurlin (2012) causality
approach. Descriptive statistics of the variables used are presented in Table 1.

Table 1: Descriptive Statistics
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Variables Description Min Max Std. Dev. Mean
GDP per capita (constant
InPerGDP 2015 USS$) 8.1710 11.6299 0.7241 9.9878
Inflation Inflation, consumer prices 76, 1058.374 42.4094 5.1780
(annual %)
Deflator Inflation, GDP deflator ¢ (o0, 9132117 36.5455 49706

(annual %)

The time dynamics of the period considered for the variables are given below.

Figure 1. Dynamics of Variables by Years
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Dumitrescu and Hurlin (2012) Panel Causality test was developed by Dumitrescu and
Hurlin (2012) and takes into account cross-sectional dependence and heterogeneity. The
following model is taken into account in model estimation (Dumitrescu & Hurlin, 2012).

K K
k k
Yie = a; + z Yi( )yi,t—k + z ﬁi( )xi,t—k + & (1)
k=1 k=1

In the equation ﬁi(k) = ([)’i(l), -----,,Bi(k))'. a; individual effects are shown and are
assumed to be constant over the period under consideration. Parameters yl.(k) and regression
slope parameters ,/J’i(k) differ between units. The lag length K is assumed to be the same
across cross sections in the panel. The main and alternative hypotheses are as follows. The
main hypothesis shows that there is no causality from X to Y (Dumitrescu and Hurlin, 2012).

Hy:B;=0 Vi=1,......,N 2)

The alternative hypothesis, on the other hand, shows that there is a causal relationship in
at least one unit (Dumitrescu and Hurlin, 2012).

Hi:B;=0 Vi=1,......,N; (3)
H:B;+#0 Vi=N;+1,N,+2,......,N (4)

Here N; is the unknown parameter. However, the condition 0 < N;/N < 1 must be
satisfied. N; /N is necessarily less than 1. This is because if N; is equal to N the hypothesis
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will be no causality equivalent to the basic hypothesis. Conversely, when N; is equal to 0,

there is causality for all cases (Dumitrescu & Hurlin, 2012).

The test statistic used to test the basic hypothesis is the average of the Wald statistics of
the units (Dumitrescu & Hurlin, 2012).

N
W =5 D Wen ®
W; r shows the Wald test statistic used for causality testing for each country. In the case
where T and N go to infinity, it can be decided by looking at the Z f,h%c statistic, which has an
asymptotic distribution (Dumitrescu and Hurlin, 2012).

N d
Wi = |sg(WiF —K) > NOD (6)

T,N -

When T is constant, the Zi"™¢ statistic with a semi-asymptotic distribution is used
(Dumitrescu & Hurlin, 2012).

VN[We - NS E(Wir))]

N(0,1) 7
JN‘l >N Var(Wr) N — o

Hnc _
Zy" =

4. Empirical Results

In the empirical application part of the study, an examination of whether there was a
cross-section dependence in the series took first place. When testing cross-sectional
dependence, the CD test developed by Pesaran (2004) gives consistent results in the case of
N>T, as well as the Bias Adjusted LM test developed by Pesaran, Ullah, and Yamagata
(2008), which gives consistent results in cases where N and T are long were used. Test

results are given in the Table.

Table 2: Cross-Section Dependency and Unit Root Test Results

Tests Cons./Trend InperGDP  AlnPerGDP  Inflation Alnflation Deflator ADeflator
CIPS Constant -3.271%%* -5.493%%% -2.881##* -3.212%%* -3.172%%* -5.23 1%
Constant+Trend — -3.746*** -3.014%%* -3.497%%*

7,57 Constant 0.877%%* 0.215%%%* -1.054%#%% -0.204%** 0.650%*%* 0.533%%%

A Constant+Trend 3.976 0.310%** 3.859
Z.1 Constant 0.175%%%* 2.445 3.772 3.899 4.327 5.401
A Constant+Trend ~ -0.953*** 0.843%*%* 5.078
49.388%** 49.461%** 17.858%**
CD Test
Bias_ 197.703%%%* 175.274%%* 166.603%%*%*
Adjusted
LM

*** indicates that there is a cross-section dependence in the series at the 1% significance level for the cross-sectional dependence, and that
the series is stationary for the unit root test.
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When the results of the cross-section dependence of the variables are examined, it is seen
that there is a cross-section dependence in all the variables. Therefore, the CIPS test
developed by Pesaran (2007), and Z,57¢ and Z,"* unit root tests developed by Hadri and
Kruzomi (2012) which takes into account the cross-section dependency, were used.
According to CIPS and Z,57C test results, the series are stationary. The homogeneity of the
models was examined by the Pesaran and Yamagata (2008) Delta test. Models and
homogeneity test results are given below.

Model 1
InPerGDP;; = Boir + BiInflation;, + &;; (®)
Model 2
InPerGDP;; = Boir + B1Deflatory, + & )
Table 3: Homogeneity Test Results
Model Model 1 Model 2
A 34.0935%** 108.1775%**
3,4,1]- 37.1990%** 118.0313%%*

*** Indicates that the model is heterogeneous at the 99% confidence level.

Delta test results show that both models are heterogeneous. Since Dumitrescu and Hurlin
(2012) panel Granger causality test takes into account heterogeneity, this method was used
in this study. The causality results are shown in Table 4.

Table 4: Dumitrescu ve Hurlin (2012) Causality Test Results

Causality wine zine ZHne
Inflationa InPerGDP 16.532]%** 15.7982%** 1.9596*
InPerGDPalnflation 32.2751%** 39.4127%** 6.6825%**
Deflator alnPerGDP 19.9602%** 20.9403*** 2.9881%**
InPerGDPa Deflator 12.2753%** 9.4129%** 0.6826

The optimum lag length was determined by the Akaike information criterion.

According to the results of Dumitrescu and Hurlin (2012) causality test, there is a
bidirectional causality relationship between inflation and growth. The findings also apply to
the different inflation indicators, the CPI and GDP deflator.

Conclusion

Early studies discussing the relationship between inflation and growth mostly focused on
the positive effect of inflation on economic growth. According to the Phillips Curve, which
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stands out in the discussions on the inflation-growth relationship, high inflation reduces
unemployment and through this channel, inflation affects economic growth positively.
According to the Tobin Effect, which advocates a similar view from a different perspective,
increasing inflation increases the cost of holding money. For this reason, households and
businesses will turn to capital accumulation instead of holding money in their asset portfolios
in order to protect their real income, and as a result, increased investments will positively
affect growth. However, according to another approach, high inflation, which has a negative
effect on investment decisions, affects growth negatively through the investment channel. At
this point, some studies have argued that the growth effect of inflation is directly dependent
on the level of inflation. In this context, empirical findings that started with the work of
Fischer (1993) and continued with the work of De Gregorio (1993) and Bruno and Easterly
(1995) suggested that the effects of different inflation levels on the economy are different.

In this study, the relationship between inflation and growth in 27 EU countries was
investigated using Dumitrescu and Hurlin (2012) causality approach between the years 1996
and 2019. In the analysis, CPI and GDP deflator were used as inflation indicators. According
to the results of the causality test, there is a bidirectional causality relationship between
inflation and growth. According to the findings of the study, there is a bidirectional causality
relationship between inflation and economic growth for both inflation indicators.
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ABSTRACT

Because of its critical position in open economies and its extremely high
volatility, the stock market price index has been a popular subject of
market research. In modern financial markets, traders and practitioners
have had trouble predicting the stock market price index. In order to
solve this problem, some methods have been researched by researchers
and suitable methods have been found. To analyze and forecast monthly
stock market price index, a variety of statistical and econometric models
are extensively used. Thus, this study aims to investigate the application
of autoregressive integrated moving averages (ARIMA) for forecasting
monthly stock market price index in Istanbul for the period from 2009-
MO1 to 2021-M03. As compared to all other tentative models, the
research showed that the ARIMA (3,1,5) model is the best fit model for
predicting the stock market price index. Forecasting is conducted by
using the developed model ARIMA (3,1,5) and the results indicated that
the forecasted values are very similar to the actual ones, reducing forecast
errors. In general, the stock market price index in Istanbul; showed a
downwards trend over the forecasted period. The results of the study
can set an example for researchers and practitioners working in the stock
market and can be a guide for economic decision units and investors in
the stock market.
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6z

Acik ekonomilerdeki kritik konumu ve son derece yiiksek oynaklgi
nedeniyle borsa fiyat endeksi, piyasa arastirmalarinin popdiler bir konusu
olmustur. Modern finans piyasalarinda, tticcarlar ve uygulayicilar borsa
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Stock Market Price Forecasting Using the Arima Model: an Application to Istanbul, Turkiye

fiyat endeksini tahmin etmekte zorlaniyorlar. Bu soruna ¢6ziim getirmek icin arastirmacilar tarafindan bazi yéntemler
arastinimis ve uygun yontemler bulunmustur. Aylik borsa fiyat endeksini analiz etmek ve tahmin etmek icin cesitli
istatistiksel ve ekonometrik modeller yaygin olarak kullaniimaktadir. Bu nedenle, bu ¢alisma, 2009-M01 ile 2021-M03
arasindaki dénem icin istanbul'da aylik borsa fiyat endeksini tahmin etmek icin otoregresif entegre hareketli ortalamalar
(ARIMA) uygulamasini arastirmayi amaglamaktadir. Arastirma, diger tim gegici modellerle karsilastirildiginda, ARIMA
(3,1,5) modelinin borsa fiyat endeksini tahmin etmek icin en uygun model oldugunu géstermistir. Tahmin, gelistirilen
ARIMA (3,1,5) modeli kullanilarak yapilmistir ve sonuglar, tahmin edilen degerlerin gercek degerlere cok benzer oldugunu
ve tahmin hatalarini azalttigini géstermistir. Genel olarak istanbul'da borsa fiyat endeksi; tahmin edilen dénemde asagi
yonli bir egilim géstermistir. Calismanin sonuglar borsada calisan arastirmaci ve uygulayicilara 6rnek teskil edebilecegi
gibi borsada ekonomik karar birimlerine ve yatirimcilara yol gdsterici olabilir.

Anahtar Kelimeler: ARIMA, tahminleme, borsa fiyat endeksi, zaman serisi, Turkiye
Jel Code: E47,G17,E37

1. Introduction

Prediction will remain to be an enthralling field of study, with domain researchers
constantly looking for ways to develop current predictive models. The primary reason is that
institutions and individuals now have the authority to make investment decisions as well as
have ability to plan and improve successful strategies for their daily and future endeavors.
For a long time, researchers have been focused on predicting stock market prices. Investors
often seek to maximize their trading profits; hence, the need for higher level of accuracy in
the prediction of future prices. However, achieving accurate predictions remains a challenge
(Subing & Kusumah, 2017; Nandakumar, Uttamraj, Vishal, & Lokeswari, 2018; Shah,
Campbell, & Zulkernine, 2018). Many investors desire to get their hands on any forecasting
system that promises easy profits and reduces stock market risk. This continues to inspire
academics to improve and create new predictive models (Atsalakis, Dimitrakakis &
Zopounidis, 2011).

As aresult, in recent time, various ways have been suggested. and adopted to predict the
prices of equities of various corporations and stock indexes. Time series and machine
learning techniques, fundamental analysis, technical analysis are some of the most common
approaches for forecasting stock market prices (Kihoro & Okango, 2014). Artificial neural
networks (ANNs) are one of them, and they are very popular because they can deduce
answers from unknown data and learn patterns from it. There are a few associated works that
used an ANNs model to forecast stock market prices (Mitra, 2009; Atsalakis & Valavanis,
2009; Mostafa, 2010). Another popular and effective method is Autoregressive Integrated
Moving Averages (ARIMA). In financial time series forecasting, ARIMA models have been
found to be more resilient and efficient, despite the most widely used ANNSs strategies in
short-term prediction technique (Yoo, 2007; Merh, Saxena, & Pardasani, 2010; Sterba &
Hilovska, 2010).
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As it can be understood from the academic studies mentioned above, the stock market
price index is a popular subject of market research. In modern financial markets, traders and
practitioners have had trouble predicting the stock market price index. It is thought that the
ARIMA model can provide more accurate predictions by removing these difficulties. Thus,
this study aims to investigate the application of autoregressive integrated moving averages
(ARIMA) for forecasting monthly stock market price index in Istanbul for the period from
2009-M01 to 2021-MO03. It is anticipated that this study will contribute to the literature in
terms of forecasting and will encourage future academics to use the ARIMA model as a
forecasting method.

The paper is structured as follows. Section two provides a brief overview of ARIMA
model followed by the data and methodology section. Section four discusses the analysis
and the research findings obtained. Finally, the conclusion presents a brief summary and
critique of the findings.

2. Literature review

When we look at the literature, we can easily see that ARIMA models are applied to
analyse and forecast time series data in much empirical research. To forecast the next day’s
electricity prices for the Spanish and California electricity markets, Contreras, Espinola,
Nogales, and Conejo (2003) applied ARIMA models and they developed two ARIMA
models to forecast hourly prices. To anticipate future prices, the Spanish model requires 5
hours., while the Californian model needs just 2 hours. In Brunei Darussalam, Kumar,
Yadav, Singh, Hassan, and Jain (2004) employed the ARIMA model to estimate daily
maximum surface ozone concentrations. They demonstrated that ARIMA (1, 0, 1) was
acceptable for surface O3 data obtained at Brunei Darussalam’s airport. Takahashi, Tamada,
and Nagasaka (1998) suggested a neural network incorporating a multiple line-segments
regression technique to forecast stock prices. The results demonstrated that the proposed
technique was effective at predicting stock prices. The ARIMA model was used by Tsitsika,
Maravelias, and Haralabous (2007) to predict pelagic fish production. During the estimations,
it was revealed that ARIMA (1, 0, 1) and ARIMA (0, 1, 1) were best models to forecast data.
The ARIMA model was used by Liu, Liu, Jiang, and Yang (2011) to forecast the occurrence
of hemorrhagic fever associated with renal syndrome in China The goodness of fit test of the
best ARIMA (0, 3, 1) model revealed non-significant autocorrelation in the model’s
residuals.

Yoon and Swales (1991) proposed a four-layered neural network for predicting US stock
prices. According to the findings, MDA (multiple discriminant analysis) method is
outperformed by the proposed method. In order to forecast inflation in the Bangladesh
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economy. Datta (2011) applied the ARIMA model. He demonstrated that the ARIMA (1, 0,
1) model satisfactorily matches the inflation data of Bangladesh. Al-Zeaud (2011) also
applied the ARIMA model to model and predict volatility. According to the results, the
ARIMA (2, 0, 2) model is the best at 95 percent confidence interval for the banking sector.
Uko and Nkoro (2012) examined the ARIMA, VAR, and ECM models in predicting Nigerian
inflation. according to the findings, among the other models, ARIMA is a better to forecast
inflation in Nigeria and can be used as a benchmark model for forecasting inflation. Meyler,
Kenny, and Quinn (1998) used ARIMA models to anticipate inflation in Ireland using
quarterly data from 1976 to 1998, illustrating some practical challenges with ARIMA time
series predicting. Kock and Terdsvirta (2013) used Artificial Neural Network (ANN) models
to estimate consumer price inflation in Finland from March 1960 to December 2009, and
found that Direct forecasts outperform recursive forecasts. Kharimah, Usman, Widiarti, and
Elfaki (2015) used ARIMA models to evaluate CPI data from January 2009 to December
2013 and found that the ARIMA (1, 1, 0) was the best model for forecasting CPI in Malaysia.
To predict Japanese stock markets, Baba and Kozaki (1992) applied a back-propagation
neural network paired with a random optimization technique. The simulation results showed
that the proposed approach did aid in stock price predictions.

Nyoni (2018) used ARIMA and GARCH models to simulate inflation in Kenya, utilizing
annual time series data in 1960 - 2017. He discovered that there are 3 models that are best
ones to be used for predicting inflation, and those are ARIMA (2, 2, 1), ARIMA (1, 2, 0), and
the AR (1) - GARCH (1, 1) models. Most recently, Nyoni and Nathaniel (2018) explored
inflation using data on in 1960-2016 for Nigeria and stated that the ARMA (1, 0, 2) is the
best to predict inflation rate. To forecast stock prices in Tokyo, Kamijo and Tanigawa (1990)
developed an interesting method-pattern recognition method. A new method for evaluating
recurrent networks in order to reduce mismatching patterns has been proposed.

In his study, Zhang (2003) compared the results by applying the ARIMA, Artificial
Neural Networks and ARIMA-Artificial Neural Networks hybrid method to the UK’s 1980-
1993 weekly exchange rate series and concluded that the performance of the ARIMA-
Artificial Neural Networks method was superior to the others. In their study, Kumar and
Thenmozhi (2014) used ARIMA, Artificial Neural Networks, Support Vector Regression,
Random Forest methods as well as ARIMA-Artificial Neural Networks, ARIMA-Support
Vector Regression, ARIMA to India’s daily stock index data for the period 2003:01-2009:12.
Applied Random Forest hybrid methods and found that the prediction success of ARIMA-
Support Vector Regression method is superior to other methods. Cevik (2002) found that the
most convenient model for the series was the ARIMA (1,2,1) model, using the ARMA
method, with the monthly data of the 1986-2002 period in order to model the BIST index.
Etuk, Uchendu, and Udo (2012) studied the Nigerian stock market with the Box-Jenkins
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approach using monthly data for the period 1987-2006. As a result, it was seen that the most
suitable model was ARMA (2,1) and ARIMA (2,1,3), respectively. Sekreter and Giirsoy
(2014) tried to predict the BIST-100 stock market with the daily data set for the period 2006-
2012 with ARIMA and GARCH models and they revealed that the ARIMA model gave the
best estimation result.

Bircan and Karagdz (2003) studied the most convenient estimation model for the
monthly exchange rate series covering the period 1991-2002 using the Box Jenkins method.
As a result of the estimation, the best model for the exchange rate series was determined as
ARIMA (2,1,1). For the suitability of the model, the Q statistics were calculated, and it was
decided that the estimation errors were randomly distributed and that the model was suitable
for the exchange rate estimation at the 5 percent significance level. Gupta and Kashyap
(2015) tried to estimate the fluctuations in the US dollar, Yen, Euro and GBP exchange rates
with the ARIMA model, using monthly data to predict the changes in the exchange rate for
the period 1999-2014 in India. Yaziz, Ahmad, Nian, and Muhammad (2011) tried to predict
oil prices with Box-Jenkins and GARCH models using daily crude oil prices for the 1986-
2009 period. They revealed that the most convenient estimation model is the GARCH (1,1)
model. Saibu (2015) estimated Nigerian crude oil prices with the Box-Jenkins model with
the monthly data set for the period 2000-2012.

As it can be understood from the academic studies mentioned above, the stock market
price index is a popular subject of market research. In modern financial markets, traders and
practitioners have had trouble predicting the stock market price index. It is thought that the
ARIMA model can provide more accurate predictions by removing these difficulties.
Generally, it is clear from the preceding studies that ARIMA can be used to forecast. The
current study aims to find out the best ARIMA model for predicting the stock market price
index in Istanbul.

3. Methodology

To predict stock market price index in Istanbul, this paper applies the ARIMA model. In
1970, The ARIMA model was developed by Box and Jenkins. It is also known as the Box-
Jenkins methodology which consists of some major steps as identifying, estimating, and
diagnosing.
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Figure 1. Steps of Box-Jenkins Approach
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In financial forecasting, the model is one of the most widely used approaches (Pai & Lin,
2005; Merh et al., 2010). ARIMA models have demonstrated their efficient ability to produce
short-term predictions. In terms of short-term prediction, it consistently outperformed
complicated structural models (Meyler et al., 1998). The ARIMA model consists of several
steps such as identification, estimation and diagnostic (Tabachnick, Fidell, & Ullman, 2007).
Figure 1 depicts the ARIMA modeling and forecasting procedure flow chart.

The ARIMA model is based on AR and MA models. While the 4R model is used to show
that the current observation is dependent on previous observations, the /4 model is used to
show that the current and previous residuals compose a linear function. (Chang,
Sriboonchitta, & Wiboonpongse, 2009). General statement for these models is ARIMA
(p.d,q) where p denotes the degree of AR model, d denotes the degree of different order and
q denotes the degree of M4 model. The ARIMA (p, d, q) model takes the following form:

AdY, = ¢ + @pAdY,_+...+@pAdY,_p + & + 016 4+, +0,8 4 (1)
Where 4dY, indicates a differenced dependent variable at time ¢, 4dY,;, 4dY,, indicate

the differenced lagged dependent variables, ¢ is a constant, ¢, ¢,, 0;, 0, indicate model
parameters, & is the residual term and ¢, &, are the previous values of the residual.

To select the best ARIMA model among various experiments, the following criteria were
employed in this analysis for stock market price index:
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4. Data and Findings
4.1. Data Description

Official monthly data of stock market price index of Istanbul between 2009-M01 and 2021-
MO3 has a total number of 147 observations which are used to estimate and forecast the model.
It must be noted that the data is divided into two parts: first part is the in-sample data which
covers the period from 2009-MO01 to 2020-M12 that includes 144 observations and is used to
estimate the model, second part is out-of-sample data which covers the period from 2021-M01
to 2021-MO03 and is used for forecasting. The data used in the study is provided by Istanbul
University. Figure 2 displays the descriptive statistics of the monthly stock market price index
for the study selected period. It shows positive skewness (0.289393) which refers to the degree
to which the data are asymmetric. Furthermore, it has a high positive kurtosis (3.280419),
indicating that the distribution has larger tails than the normal distribution. And, according to
the Jarque-Bera statistics, the stock market price index is normal at the confidence interval of
99% since probability is 0.281750 which is more than 0.01.

Table 1: Descriptive Statistics

Observations 147

Mean 805.5192
Median 784.8901
Maximum 1476.720
Minimum 240.2659
Std. Dev. 239.9296
Skewness 0.289393
Kurtosis 3.280419
Jarque-Bera 2.533470
Probability 0.281750

Figure 2. Distribution of the Monthly Stock Market Price Inde
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4.2. Stationarity test

According to the stock market price index series plot (SPI) between 2009-M01 and 2021-
MO3 in Figure 3, shows that the stock market price index series are non-stationary at level. As
aresult, the non-stationary series is used to transform stationary series using the lag differencing
technique. The plot of the stock market price index and the differenced stock market price
index have been illustrated in Figure 3 and Figure 4. Figure 3 clearly shows that there is a trend
in that series. And Figure 4 shows that the data are stationary at first differenced.

Figure 3. The Stock Market Price Index (SPI) Series Plot Between 2009-M01 and 2021-M03
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Figure 4. The Differenced Stock Market Price Index D(SPI) Series Plot Between
2009-M01 and 2021-M03
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The autocorrelation and partial autocorrelation function graphs of the SPI series have
been illustrated in Figure 5. Figure 5 shows that there is partial autocorrelation in the 1st lag.
In other lags, there is no autocorrelation since the values are between the significant lines.
Beside that at lag 5 and 6, the bar still far from zero and the lags decline very quickly, so we
can conclude that the SPI is not stationary.
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Figure 5. The Autocorrelation and Partial Autocorrelation Function Graphs of the SPI Series
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At next step, formal tests-standard unit root test at level was done and trend (because at
Figure 3 it is seen that there is a trend) and intercept was included for unit root test. The
results of unit root test have been illustrated in Table 1. When we look at the p value at level,
it is seen that the value is 0.0591 (bigger than 0.05). It means the Null Hypothesis cannot be
rejected. We accept that the variable has a unit root. So, we have a non-stationary variable
and we are going to work with AR(I)MA Model (p,d,q). We apply first difference unit root
test because of non-stationary variable. As we see from Table 1, p value of the unit root test
at first difference is smaller than 0.05. In this case, first difference is going to be enough for
identification of “possible models”.

Table 2: The Result of Unit Root Test
ADF
Level 1Ist Difference
SPI t-Statistic Probability t-Statistic Probability
-3.372644 0.0591 -11.86094 % 0.0000

Variable

Notes: *** 1 percent level

4.3. Model Identification

The second step is model identification. We check the correlogram to determine p for AR
component and g for MA component of AR(I)MA Model. To determine p and g values, we
are going to use the autocorrelation and partial autocorrelation functions. ACF and PACF
may suggest diverse “possible models”. We check the correlogram in first difference. The
autocorrelation and partial autocorrelation function graphs of the differenced series D(SPI)
have been illustrated in Figure 6. Figure 6 shows that the SPI data, at the ACF bar indicates
non-significant at lag 3, as a result, it’s safe to believe the data came from MA (3). According
to the PACF graph, the bar at lag 5 non-significant, as a result, it’s safe to believe the data
came from AR (5), and we get the initial ARIMA (5,1,3) model with the differenced series
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equal to 1. For the next step, we will compare ARIMA (5, 1, 3) model with other ARIMA
models such as ARIMA (3,1,5), ARIMA (4,1,5) and ARIMA (5,1,5).

Figure 6. The Autocorrelation and Partial Autocorrelation Function Graphs in First Difference
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Table 2 shows the tentative ARIMA (p,d,q) test results for various parameters. Adjusted
R-squared, AIC, SC, HOC values and the parameter significance are all crucial criteria for
selecting models. In general, the larger the coefficient of determination and adjusted
R-squared, and the smaller the AIC, HOC, and SC values, better ARIMA (p,d,q) model. So,
the “possible models” are going to be following:

Table 3: Statistical Results of the Tentative ARIMA models.

D(SPI) ARIMA(3,1,5) ARIMA(4,1,5) ARIMA(5,1,3) ARIMA(5,1,5)
Adj. R2 0.099854 0.090075 0.069838 0.096732
AIC 10.83624 10.84681 10.86582 10.84135
SBC 10.89754 10.90812 10.92712 10.90266
HQC 10.86115 10.87172 10.89073 10.86626

Although the appropriate ARIMA model is usually chosen using the aforementioned
criteria, other tests, such as residual randomness, serial correlation LM test, White test for
heteroskedasticity, Ramsey RESET test for stability and normality, are performed and
checked for all tentative models. If the model passes the test, it is considered the optimal
model; if it fails, the second model with the lowest A/C and SC value is chosen, and the
relevant diagnostic tests are run until the appropriate model is found. Based on these criteria,
ARIMA (3,1,5) is the optimal model.

4.4. Model Selection and Diagnostic Tests

Tables 3 and 4 indicate the estimated results for the chosen ARIMA (3,7,5) model and
diagnostic tests, respectively.

448 iktisat Politikasi Aragtirmalari Dergisi - Journal of Economic Policy Researches Cilt/Volume: 9, Say/Issue: 2, 2022



Tamerlan MASHADIHASANLI

Table 4: Estimation Results of the ARIMA (3,1,5) Model

Variable Coefficient Std. Error t-Statistic Prob.
C 8.551335 5.195932 1.645775 0.1020
AR(@3) -0.159669 0.083095 -1.921518 0.0567
MA(S) 0.359797 0.082110 4.381889 0.0000
R-squared 0.099854 Mean dependent var 7.756071
Adjusted R-squared 0.087265 S.D. dependent var 56.37517
S.E. of regression 53.85924 Akaike info criterion 10.83624
Sum squared resid 414817.0 Schwarz criterion 10.89754
Log likelihood -788.0453 Hannan-Quinn criter. 10.86115
F-statistic 7.931573 Durbin-Watson stat 2.049177
Prob(F-statistic) 0.000541

C has a coefficient value of 8.551335, and ¢-Statistic is equal to 1.645775 with p-value
0.1020. AR (3) coefficient is estimated to be -0.159669and ¢-Statistic is equal to -1.921518
with p-value 0.0567. On the other hand, MA (5) has a coefficient value of 0.359797 and
t-Statistic is equal to 4.381889 with p-value 0.0000. ARIMA (3,1,5) model estimation is:

D(SPI) = 8.551335 — 0.159669D(SPI),_, + 0.359797¢,_, + &, ©)

Table 5: Diagnostic Tests Result of the ARIMA (3,1,5) Model

Diagnostic Tests

Breusch-Godfrey Serial Correlation LM Test:

F-statistic 0.119958 Prob. F(2,141 0.8870
Obs*R-squared 0.248001 Prob. Chi-Square(2) 0.8834
Heteroskedasticity Test: White
F-statistic 0.563024 Prob. F(9,136) 0.8253
Obs*R-squared 5.244405 Prob. Chi-Square(9) 0.8125
Scaled explained SS 6.411169 Prob. Chi-Square(9) 0.6982
Normality Test
Jarque Bera 1.945047 Probability 0.378128
Ramsey RESET Test
Value df Probability
t-statistic 0.777283 142 0.4383
F-statistic 0.604170 (1, 142) 0.4383
Likelihood ratio 0.462410 1 0.4965

The diagnostic tests in Table 4 show that there is no heteroskedasticity where p-value
(0.6982) is greater than 5%. Moreover, LM Test (p-values 0.7304) reveals that the model has
no serial correlation. Finally, the Ramsey RESET test confirms the stability of the chosen

model because the p-value (0.4965) is greater than the threshold of 5%.
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At the next step, the autocorrelation and partial autocorrelation function graphs of the
residual series and squared residuals were checked. The graphs have been illustrated in
Figure 7 and Figure 8. On the graph of series’ residuals indicates that the bar at lag 0 to lag
37 at the graph of white noise process is located below the significant line. According to the
graph, the p-value for lag 0 to lag 37 are greater than 0.05. So, it means we cannot reject Null
Hypothesis (Residuals are white noise). These results imply that the residuals are white

noise, which indicates that the model is valid.

Figure 7. The Autocorrelation and Partial Autocorrelation
Function Graphs for D(LOGSPI) Series’ Residuals
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Figure 8. The Autocorrelation and Partial Autocorrelation
Function Graphs for D(LOGSPI) Squared Residuals
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The next step is to check if estimated ARIMA process is (covariance) stationary or not
and check ARIMA process is invertible or not. The results of ARIMA process have been
illustrated in Figure 9. As seen from Figure 8, AR and MA roots are located within the unit
circle. So, it means that ARIMA (3, 1,5) process is stationary and invertible.
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Figure 9. The Results of ARIMA (3,1,5) Process
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4.5. Data Forecasting

After ensuring that the residuals are white noise and ARIMA process is (covariance)
stationary and invertible, so we can forecast with this ARIMA (3,1,5) model. ARIMA (3,1,5)
model is used to forecast the stock market price index from 2021-MO1 to 2021-M03. The
static forecast has been chosen because of better performance than the dynamic one. Table 5
shows the ARIMA (3,1,5) static forecast statistical performance measures showing that the
statistic forecast has lower RMSE, MAR, and MAPE values. Additionally, since ARIMA
(3,1,5) is the only model with significant coefficients and passed all diagnostic tests, no
other models were considered.

Table 6: The Statistical Performance Measures of the ARIMA (3,1,5) Model

ARIMA (3,1,5)
Forecast Sample: 2020M01-21M03
Static Forecast Dynamic Forecast
Root Mean Squared Error 88.05508 148.9128
Mean Absolute Error 65.88420 134.6992
Mean Abs. Percent Error 5.733617 11.68781
Theil Inequality Coefficient 0.036609 0.060916

Figure 10 shows that the real values of the stock market price index closely follow the
forecasted value, indicating that the developed model can accurately predict the stock market
price index.
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Figure 10. Static Forecasting- Actual and Fitted at Level and First Difference
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Table 6 displays the predicted values of the best model, ARIMA (3, 1, 5) for Istanbul
stock market price index. The data appear to be very similar. So, it means that using the
ARIMA (3, 1, 5) model is a correct decision and the results are very close to real figures.

Table 7: Sample of Empirical Results of ARIMA (3, 1, 5) of the
Stock Market Price Index in Istanbul

Sample Period Actual Values Predicted Values
2021-M01 1473.45 1492.04
2021-M02 1471.39 1471.45
2021-M03 1391.73 1433.83

5. Conclusion

The study aims to investigate the application of autoregressive integrated moving
averages (ARIMA) for forecasting the stock market price index of Istanbul for the period
from 2009-MO1 to 2021-MO03. After applying the Box-Jenkins analysis, the findings revealed
that the stock market price index of Istanbul can be determined using ARIMA approach. As
compared to all other tentative models, the research shows that ARIMA (3,7,5) model is the
best fit model for predicting the stock market price index. Forecasting is conducted by using
the developed model ARIMA (3,1,5), and the results indicated that the forecasted values are
very similar to the actual ones, reducing forecast errors. In general, the stock market price
index in Istanbul; showed a downwards trend over the forecasted period. These results are
almost similar to the studies of Baba and Kozaki (1992), Kamijo and Tanigawa (1990),
Kihoro and Okango (2014), Nandakumar, Uttamraj, Vishal, and Lokeswari (2018), Pai and
Lin (2005), Subing and Kusumah (2017), Yoo (2007) and Yoon and Swales (1991).

The results of the study can set an example for researchers and practitioners working in
the stock market and can be a guide for economic decision units and investors in the stock
market. The number of indicators in the obtained data set can be increased and it is predicted
that in future studies, hourly, weekly and monthly data can be added to increase the amount
of data and to obtain results with higher accuracy.

452 iktisat Politikasi Aragtirmalari Dergisi - Journal of Economic Policy Researches Cilt/Volume: 9, Say/Issue: 2, 2022



Tamerlan MASHADIHASANLI

Peer-review: Externally peer-reviewed.
Conlflict of Interest: The author has no conflict of interest to declare.
Grant Support: The author declared that this study has received no financial support.

References

Al-Zeaud, H. A. (2011). Modelling and forecasting volatility using ARIMA Model. European Journal of Economics,
Finance & Administrative Science, 35, 109-125.

Atsalakis, G. S., & Valavanis, K. P. (2009). Forecasting stock market short-term trends using a neuro-fuzzy based
methodology. Expert systems with Applications, 36(7), 10696—-10707.

Atsalakis, G. S., Dimitrakakis, E. M., & Zopounidis, C. D. (2011). Elliott wave theory and neuro-fuzzy systems, in
stock market prediction: The WASP system. Expert Systems with Applications, 38(8), 9196-9206.

Baba, N., & Kozaki, M. (1992). An intelligent forecasting system of stock price using neural networks.
In [Proceedings 1992] IJCNN International Joint Conference on Neural Networks (Vol. 1, pp. 371-377).

Bircan, H., & Karagoz, Y. (2003). Box-Jenkins modelleri ile aylik d6viz kuru tahmini tizerine bir uygulama. Kocaeli
Universitesi Sosyal Bilimler Dergisi, (6), 49-62.

Cevik, O (2002). IMKB endeksinin Box-Jenkins yontemi ile modellenmesi. Afyon Kocatepe Universitesi I[IBF
Dergisi, (C.IV, S.1), 17-31.

Chang, C. L., Sriboonchitta, S., & Wiboonpongse, A. (2009). Modelling and forecasting tourism from East Asia to
Thailand under temporal and spatial aggregation. Mathematics and computers in simulation, 79(5), 1730—
1744.

Contreras, J., Espinola, R., Nogales, F. J., & Conejo, A. J. (2003). ARIMA models to predict next-day electricity
prices. [EEE transactions on power systems, 18(3), 1014-1020.

Datta, K. (2011). ARIMA forecasting of inflation in the Bangladesh Economy. /UP Journal of Bank
Management, 10(4), 7-15.

Etuk, H. E., Uchendu, B., & Udo, E. O. (2012). Box-Jenkins modeling of Nigerian stock prices data. Greener
Journal of Science Engineering and Technological Research, 2(2), 32-38.

Gupta, S., & Kashyap, S. (2015). Box Jenkins approach to forecast exchange rate in India. Prestige International
Journal of Management and Research, 8(1), 1-11.

Kamijo, K. I., & Tanigawa, T. (1990). Stock price pattern recognition-a recurrent neural network approach. In 7990
IJCNN international joint conference on neural networks (pp. 215-221).

Kharimah, F., Usman, M., Widiarti, W., & Elfaki, F. A. (2015). Time series modeling and forecasting of the
consumer price index Bandar Lampung. Science International, 27(5 (B)), 4619-4624.

Kihoro, J. M., & Okango, E. L. (2014). Stock market price prediction using artificial neural network: an application
to the Kenyan equity bank share prices. Journal of Agriculture, Science and Technology, 16(1), 160—-171.

Kock, A. B., & Terisvirta, T. (2013). Forecasting the Finnish consumer price inflation using artificial neural
network models and three automated model selection techniques. Finnish Economic Papers, 26(1), 13-24.

Kumar, K., Yadav, A. K., Singh, M. P., Hassan, H., & Jain, V. K. (2004). Forecasting Daily Maximum Surface
Ozone. Journal of the Air & Waste Management Association, 54(7), 80-814

Kumar, M., & Thenmozhi, M. (2014). Forecasting stock index returns using ARIMA-SVM, ARIMA-ANN, and ARIMA-
random forest hybrid models. International Journal of Banking, Accounting and Finance, 5(3), 284-308.

Liu, Q., Liu, X., Jiang, B., & Yang, W. (2011). Forecasting incidence of hemorrhagic fever with renal syndrome in
China using ARIMA model. BMC infectious diseases, 11(1), 1-7.

iktisat Politikasi Aragtirmalari Dergisi - Journal of Economic Policy Researches Cilt/Volume: 9, Sayi/Issue: 2, 2022 453



Stock Market Price Forecasting Using the Arima Model: an Application to Istanbul, Turkiye

Merh, N., Saxena, V. P., & Pardasani, K. R. (2010). A comparison between hybrid approaches of ANN and ARIMA
for Indian stock trend forecasting. Business Intelligence Journal, 3(2), 23-43.

Meyler, A., Kenny, G., & Quinn, T. (1998). Forecasting Irish inflation using ARIMA models.

Mitra, S. K. (2009). Optimal combination of trading rules using neural networks. International business
research, 2(1), 86—99.

Mostafa, M. M. (2010). Forecasting stock exchange movements using neural networks: Empirical evidence from
Kuwait. Expert systems with applications, 37(9), 6302-6309.

Nandakumar, R., Uttamraj, K. R., Vishal, R., & Lokeswari, Y. V. (2018). Stock price prediction using long short
term memory. International Research Journal of Engineering and Technology, 5(03), 1-9.

Nyoni, T. (2018). Modeling and forecasting inflation in Kenya: Recent insights from ARIMA and GARCH
analysis. Dimorian Review, 5(6), 16-40.

Nyoni, T., & Nathaniel, S. P. (2018). Modeling rates of inflation in Nigeria: An application of ARMA, ARIMA and
GARCH models. MPRA Paper No. 91351, 1-29.

Pai, P. F., & Lin, C. S. (2005). A hybrid ARIMA and support vector machines model in stock price
forecasting. Omega, 33(6), 497-505.

Saibu, O. (2015). Determining optimal crude oil price benchmark in Nigeria: An empirical approach. Romanian
Economic Journal Year XVIII no, 58.

Sekreter, A., & Gursoy, A. (2014). Combining forecasting method vs. individual forecasting methods: Evidence
from Istanbul Stock Exchange National 100 Index. The Empirical Economics Letters, 13(7), 735-743.

Shah, D., Campbell, W., & Zulkernine, F. H. (2018). A comparative study of LSTM and DNN for stock market
forecasting. In 2018 IEEE International Conference on Big Data (Big Data) (pp. 4148-4155).

Sterba, J., & Hilovska, K. (2010). The implementation of hybrid ARIMA neural network prediction model for
aggregate water consumption prediction. Aplimat—Journal of Applied Mathematics, 3(3), 123—131.

Subing, H. J. T., & Kusumah, R. W. R. (2017). An empirical analysis of internal and external factors of stock
pricing: Evidence from Indonesia. Problems and Perspectives in Management, 15(4), 178-87.

Tabachnick, B. G., Fidell, L. S., & Ullman, J. B. (2007). Using multivariate statistics. Boston, MA: Pearson.

Takahashi, T., Tamada, R., & Nagasaka, K. (1998). Multiple line-segments regression for stock prices and long-
range forecasting system by neural network. In Proceedings of the 37th SICE Annual Conference. International
Session Papers (pp. 1127-1132).

Tsitsika, E. V., Maravelias, C. D., & Haralabous, J. (2007). Modeling and forecasting pelagic fish production using
univariate and multivariate ARIMA models. Fisheries science, 73(5), 979-988.

Uko, A. K., & Nkoro, E. (2012). Inflation forecasts with ARIMA, vector autoregressive and error correction models
in Nigeria. European Journal of Economics, Finance & Administrative Science, 50, 71-87.

Yaziz, S. R., Ahmad, M. H., Nian, L. C., & Muhammad, N. (2011). A comparative study on Box-Jenkins and Garch
models in forecasting crude oil prices. Journal of applied sciences, 11(7), 1129-1135.

Yoo, S. (2007). Neural Network Model vs. SARIMA Model in Forecasting Korean Stock Price Index
(KOSP)). Issues in Information Systems, 8(3), 372-378.

Yoon, Y., & Swales, G. (1991). Predicting stock price performance: A neural network approach. In Proceedings of
the twenty-fourth annual Hawaii international conference on system sciences (Vol. 4, pp. 156-162).

Zhang, G. P. (2003). Time Series Forecasting using A Hybrid ARIMA and Neural Network Model. Neurocomputing,
50, 159-175.

454 iktisat Politikasi Aragtirmalari Dergisi - Journal of Economic Policy Researches Cilt/Volume: 9, Say/Issue: 2, 2022



iktisat Politikasi Arastirmalari Dergisi -
Journal of Economic Policy Researches
Cilt/Volume: 9, Sayi/Issue: 2, 2022
E-ISSN: 2148-3876

35e [STANBUL
S UNIVERSITY
—PRESS

\STAy,

¥rast

ARASTIRMA MAKALESI / RESEARCH ARTICLE

Ulusal Ekonomik Politika Belirsizligi ile Borsa
Endeksleri Arasindaki iliskinin incelenmesi: Secilmis
Avrupa Ulkeleri icin Ampirik Bir Analiz

Examining the Relationship Between National Economic Policy Uncertainty

and Stock Market Indices: An Empirical Analysis for Selected European

Countries

Kiibra SAKA ILGIN'

oz

Ekonomi ve finans literatiirinde belirsizlik, yatinrmci davraniglarini
etkileyen 6nemli bir faktor olarak kabul edilmektedir. Amerikan ekonomisi
temelli olarak gelistirilen ve daha sonra farkli tilkeler icin de gesitlendirilen,
haberlere dayali olarak olusturulan ekonomik politika belirsizligi
endeksleri, iilke ekonomileri ile ilgili beklentileri yansitmaktadir. Ekonomik
politika belirsizligi, nakit akislarinin hisse senedi getirileri tizerindeki etkisi
dogrultusunda, borsa yatirimcilari icin borsa getirilerinin tahmininde yol
gOsterici olabilmektedir. Calismanin amaci, ekonomik politika belirsizligi
ile borsa endeksleri arasindaki iliskinin arastirnlmasidir. Bu dogrultuda
calismada, Avrupa’nin énde gelen borsalarinin gésterge endeks verileri
ile bu tlkelerin ulusal ekonomik politika belirsizlik endeksleri arasindaki
iliski, panel veri analizi kapsaminda panel gecikmesi dagitilmis otoregresif
model/havuzlanmis ortalama grup tahmincisi (ARDL/PMG) kullanilarak
arastinlmistir. Bu dogrultuda incelenen bes Avrupa ulkesi; Almanya,
italya, ingiltere, Fransa ve Ispanya icin 2002 Aralik- 2021 Ekim dénemine
ait ulusal ekonomik politika belirsizlik endeksleri ile tlkelerin gosterge
borsa endeks kapanis fiyatlari kullanilarak panel veri seti olusturulmustur.
Arastirma sonuglarina goére, panelin bittninde Avrupa’nin 6nde gelen
borsa endeksleri ile ekonomik politika belirsizlik endeksleri arasinda
kisa ve uzun dénemde anlamli bir negatif iliski oldugu tespit edilmistir.
Ulkelere gére kisa dénemli iliski katsayilar da; incelenen tiim (lkelerde
ekonomik politika belirsizligi ile borsa endeks fiyatlari arasinda anlamli
ve negatif iliski oldugunu gostermistir. Calismadan elde edilen bulgular
dogrultusunda; Avrupa Ulkelerinde ulusal ekonomik politika belirsizlik
endekslerinin, borsa getirilerinin tahmininde yatinmcilara yol gésterici
nitelikte 6ncli bir gosterge oldugu ifade edilebilir.
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ABSTRACT

The literature on economics and finance accepts uncertainty as an important factor affecting investor behavior. As a
reflection of what is expected from countries’ economies, economic policy uncertainty indices were developed based
on the USA economy and then were diversified for different countries and formed based on the news. Economic policy
uncertainty can be a guide for stock market investors in estimating stock returns, in line with the effects cash flows
have on stock returns. The aim of this study is to investigate the relationship between economic policy uncertainty and
stock market indices. The study investigates the relationship between the data Europe’s leading stock markets indices
and these countries’ national economic policy uncertainty indices within the scope of panel data analyses using the
panel autoregressive distributed lag model/pooled mean group estimator (ARDL/PMG). The five European countries
examined in this direction are; Germany, Italy, England, France, and Spain. A panel data-set was created using these
countries’ national economic policy uncertainty indices for the December 2002-October 2021 period and benchmark
stock market indices’ closing prices. According to the research results, significant short-term and long-term negative
relationships have been determined to exist between the indices of Europe’s leading stock markets and the respective
economic policy uncertainty indices for the whole panel. The short-term correlation coefficients per country; show a
significant negative relationship to exist between economic policy uncertainty and stock market index prices for all
examined countries. In line with the findings obtained from the study; the national economic policy uncertainty indices
in European countries can be said to be leading indicators for guiding investors in estimating stock market returns.

Keywords: Uncertainty, Economic Policy Uncertainty, Stock Market Indices, European Stock Exchanges,
Panel ARDL/PMG
Jel Classification: D80, E66, G12

EXTENDED ABSTRACT

According to economic theory, firms postpone recruitment and investment, consumers
postpone their durable goods purchases, and economic activities decrease in periods of
increased uncertainty. In periods when uncertainty decreases after a period of high
uncertainty, economic activity improves as it begins to adjust to the suppressed demand
companies and consumers have for hiring, investments and consumption.

Baker, Bloom and Davis (2013) developed a new economic policy uncertainty (EPU)
index based on the frequency with which keywords related to economic policy uncertainty
are published in newspaper articles. This index has contributed to a better analysis of the
potential effects from uncertainty by comprehensively covering the sources of uncertainty.
EPU indices aim to predict the uncertainties about who will make the economic policy
decisions, which economic policy actions will be taken, and when the economic effects of
policy actions and the economic consequences of non-economic political issues.

The main purpose of this study is to evaluate the effect the economic policy uncertainty
indices (EPUs), have on European countries’ stock market indices as a representation of
these countries’ national economic policy uncertainties. In addition, determining the
relationship between countries’ economic policy uncertainty and stock market indices and
having policymakers develop policies that are resistant to uncertainties will benefit financial
market participants in terms of portfolio diversification.
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This study has investigated the relationship between European countries’ national
economic policy uncertainty indices and their relative benchmark stock market index prices
using the panel autoregressive distributed lag/pooled mean group (ARDL/PMG) estimator
within the scope of a panel data analysis. Germany, Italy, England, France, and Spain are the
five European countries that have been examined in this direction a panel data-set was
created using these countries’ respective national economic policy uncertainty indices and
benchmark stock market indices for the 2002 December-October 2021 period. The basic
method used in the study is the panel ARDL analysis, which examines the short- and long-
term relationships between panel data series. However, the study needs to examine the
homogeneity assumptions and cross-section dependencies of the panel data series to be used
in the analysis before testing this relationship. The study uses the first-generation of panel
unit root tests for the stationarity analysis of the series without cross-sectional dependence
and the second generation of unit root tests for the stationarity analysis of series with cross-
section dependence. Therefore, in order to continue the analysis with the correct unit root
test, the study needs to test the cross-sectional dependence between the series. The
homogeneity, cross-section dependency, unit root, and cointegration tests that will be
performed with the panel ARDL analysis constitute the econometric method of the study.
The study uses the second generation of unit root tests and panel ARDL/PMG estimator in
the line with this method.

This research presents empirical results that support economic policy uncertainty in
European countries to impact the indices of Europe’s leading stock markets. In the line with
the study’s findings, short- and long-term significant negative relationships have been
determined to exist between European countries’ national economic policy uncertainty and
their stock market indices. The study’s findings have important implications for
policymakers, financial market participants, asset managers, and international investors and
reveal the need for policymakers to develop policies that are resistant to global uncertainties
and shocks. Financial market participants and asset managers should monitor changes in
economic policy uncertainty as well as the direction of these changes and position their
portfolios in accordance with the changes in economic policy uncertainty that may have
short-term and long-term effects on stocks. Meanwhile, the findings provide international
investors with important information that will allow them to be able to obtain higher returns
from their financial assets and diversify their portfolios with suitable assets.
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1.Giris

Para ve maliye politikalar1 iilke ekonomilerini ve finansal piyasalar etkileyen dnemli
makroekonomik kontrol araglaridir. Bir tilkenin ekonomi politikasi, hitkiimet ve merkez
bankasimin almis oldugu kararlar ve uyguladigi politikalar ile siirdiiriilmektedir. Hikkiimetler,
maliye politikas1 diizenlemelerini gergeklestirerek uygulanmasini saglarken; merkez
bankalar1 da para arzini kontrol etmekte ve finansal piyasalart 6nemli dl¢iide etkileyen kisa
vadeli bir nominal faiz orani belirlemektedir. Diinya genelinde gerek siyasi, gerek politik,
gerekse ekonomik arenada ongoriilemeyen belirsizlik ortamlari iilke ekonomilerinin
politikalarina yansimakta; tilkelerin ulusal ekonomik politikalarinda belirsizlige yol
a¢gmaktadir. Diizenleyici otorite, para ve maliye politikalar ile ilgili belirsizlik seklinde
tanimlanabilen ekonomik politika belirsizligi, finansal ve ekonomik temelleri de
etkilemektedir.

[lk olarak Baker vd., 2013 tarafindan gelistirilen ekonomik politika belirsizligi endeksleri
son yillarda siklikla kullanilan belirsizlik 6lgiitlerinden biridir. Baker vd., 2013, 6ncelikle
Amerika Birlesik Devletleri ve daha sonra Baker, Bloom, & Davis, 2016 11 biiytik iilke
ekonomisi (Almanya, Avustralya, Fransa, Brezilya, Giiney Kore, Hindistan, Ingiltere, Italya,
Kanada, Meksika ve Rusya) i¢in ekonomik politika belirsizligi lgiileri gelistirmistir. Bu
tilkelerin yani sira, ulusal ekonomik politika belirsizligi endeksi olusturulan diger iilkeler ve
caligmalar; Sili (Cerda, Silva, & Valente, 2016), Cin Baker vd., 2013, Kolombiya (Gil &
Silva, 2018), Yunanistan (Hardouvelis, Karalas, Karanastasis, & Samartzis, 2018), Irlanda
(Zalla, 2017), Japonya (Arbatli, Davis, Ito, & Miake, 2017), Hollanda (Kroese, Kok, &
Parlevliet, 2015), Singapur (Davis, 2016), ispanya (Ghirelli, Perez, & Urtasun, 2019), Isveg
(Armelius, 2017) ve Kiiresel ekonomik politika belirsizligi endeksi (Davis, 2016)’dir
(policyuncertainty.com). Baker vd., 2013, gazete haberlerindeki ekonomik politika
belirsizligi ile ilgili anahtar kelimelerin yaymlanma sikligina dayali yeni bir Ekonomik
Politika Belirsizligi-EPB (Economic Policy Uncertainty-EPU) endeksi gelistirmislerdir. Bu
endeks, belirsizlik kaynaklarii genig kapsamli bir sekilde ele alarak belirsizligin potansiyel
etkilerinin daha iyi analiz edilmesine katki saglamaktadir. EPB endeksleri ile amaglanan,
ekonomi politikasi kararlarini kimin alacagi, hangi ekonomik politika eylemlerinin ne zaman
gergeklestirilecegi ve politika eylemlerinin ekonomik etkileri ve ekonomik olmayan politik
konularin iktisadi sonuglariyla ilgili belirsizliklerinin dngoériilmesidir. EPB endeksi
gelistirilirken gerceklestirilen analiz sonuglart belirsizlik soklarinin olumsuz ekonomik
etkilerini vurgulayan teori ile tutarli bulunmustur. Bulgular, ABD ve Avrupa’da son yillarda
artan politika belirsizliginin makroekonomik performansa zarar verdigini gostermistir
(Baker vd., 2016, ss. 1598-1633).
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Baker vd., 2016’nin EPB endeksini gelistirmesinden bu yana, ekonomik politika
belirsizliginin gesitli ekonomik gostergeler ve finansal piyasalar lizerindeki etkisi politika
uygulayicilar ve akademisyenler tarafindan arastirma konusu olmustur. Teorik olarak
ekonomik politika belirsizligi varlik fiyatlarini birka¢ kanaldan etkileyebilmektedir.
Bunlardan ilkine gore; ekonomik politika belirsizligi, kamu otoriteleri tarafindan piyasalar
i¢in saglanan koruyucu Onlemlerin potansiyel degerini azaltarak finansal piyasalardaki
riskleri artirabilmektedir. Piyasalarda olusan bu belirsizlik ortami ise firmalar ve diger
ekonomik birimler tarafindan alinan yatirim, tiikketim ve tasarruf kararlarini
etkileyebilmektedir. Bunun disinda; ekonomik politika belirsizligi arz ve talebi etkileyerek
yatirimlarin azalmasina, ekonomik daralmaya, tiretim ve finansman maliyetlerinin artmasina
yol acabilir. Ayrica ekonomik belirsizlik; enflasyonu, faiz oranlarini ve beklenen risk
primlerini de etkileyebilmektedir (Batabyall & Killins, 2021, ss.1-2).

Belirsizlik, yatirimcilarin davraniglarint etkileyen onemli bir faktdr olarak kabul
edilmektedir. Belirsizlikteki ani bir artis, gelecekteki nakit akiglarini tehdit edebilecek ve
borsa performanslarini etkileyebilecektir. Haberlere dayali ekonomik politika belirsizligi,
ekonomi ile ilgili beklentileri yansitmaktadir. Ekonomik politika belirsizligi, nakit akiglarinin
hisse senedi getirileri {izerindeki etkisi dogrultusunda borsa getirilerinin tahmininde yol
gosterici olabilmektedir. Firmalar, ekonomi politikasinin belirli oldugu dénemlerde,
ekonomik politika beklentilerinin belirsiz oldugu dénemlere kiyasla nakit temettli ddemesi
konusunda daha fazla motive olmaktadir. Belirsizlikte ciddi artislarin oldugu donemlerde ise
borsa nakit akislar1 daha az istikrarli olma egilimindedir. Bunun yani sira; belirsizligin hizl
bir sekilde degisimi, yatirimct duyarliligint da dis ekonomik politikalardan etkilenir hale
getirmektedir (Xu, Wang, Chen, & Liang, 2021, s. 13).

Bu calismada, haberlere dayali ulusal ekonomik politika belirsizligi endekslerinin
Avrupa’nin 6nde gelen borsa endeks verileri (Almanya, italya, ingiltere, Fransa ve Ispanya)
iizerindeki etkisi incelenmistir. Avrupa iilkeleri 6zelinde literatiirde benzer bir ¢alismaya
rastlanmamast ve Avrupa’nin dnde gelen bu bes iilke borsasinin, bu borsalardaki
belirsizliklerin kiiresel piyasalara hizla yayilabilmesi, bu iilkelerin se¢iminde etkili olan
faktorlerdir. Calisma, politika yapicilar, finansal piyasa katilimeilari ve varlik yoneticilerini
ilgilendirmektedir. Calismanin politika yapicilar, finansal piyasa katilimcilart ve varlik
yoneticilerine yol gosterici nitelikte olabilecegi ve ilgili alanda literatiirdeki eksikligi
doldurarak literatiire katki saglayacagi diistiniilmektedir.

2. Literatiir Taramasi

Literatiir incelendiginde ekonomik politika belirsizligi endeksi ile borsa endeksleri
arasindaki iliskiyi arastiran ¢aligmalarin son yillarda arttig1 gézlenmektedir. Bu ¢aligmalarin
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bir¢ogu kiiresel ekonomik politika belirsizligi endeksini (Global Economic Policy
Uncertainty-GEPU) esas almis ve belirsizligin borsa endeks degerleri ile iliskisini
incelemislerdir. Peng, Huiming ve Wanhai (2018), G7 ve BRIC iilkelerinde Subat
1985-Agustos 2015 kiiresel ekonomik politik belirsizligi ile borsa getirileri arasindaki
bagimlilik yapisini incelemek amaciyla kantil regresyon analizlerini kullanmiglardir.
Calismanin analiz sonuglara gére; Fransa ve Ingiltere hari¢ olmak iizere incelenen diger
iilkelerde, kiiresel ekonomik politik belirsizliginin borsa getirilerini azalttig1 belirlenmistir.
Analiz bulgulari, incelenen on iilkeden sekizinde borsa getirilerinin belirsizlik endeksine
asimetrik bagimli oldugunu gostermistir. Hoque ve Zaidi (2019), kiiresel ekonomik politik
belirsizligin Malezya sektorel hisse senedi performansi tizerindeki etkilerini Markov-
Switching modeli ile incelemistir. Analiz sonuglari, kiiresel ekonomik politika belirsizliginin
Malezya borsasinda teknoloji sektorii hari¢ diger tiim sektorler lizerinde 6nemli derecede
etkili ve belirsizligin olumsuz etkilerinin daha baskin oldugunu ortaya koymaktadir.
Bulgulardan hareketle Malezya’da kiiresel ekonomik politika belirsizligi ile sektdrel hisse
senedi getirileri arasinda asimetrik iliski oldugu ifade edilmistir. Dolayisiyla kiiresel
ekonomik politika belirsizligi, sistemik bir risk faktorii ve borsa getirilerinin tahmincisi
olarak nitelendirilmistir. Yal¢inkaya (2019), ¢alismasinda 1992-2018 déneminde kiiresel
ekonomik politik ve jeopolitik belirsizlik endeksinin Tiirkiye ekonomisi tizerindeki etkilerini
yapisal vektorel otoregresyon analizini kullanarak incelemistir. Analiz sonuglarina gore,
kiiresel belirsizlik endeksinin kisa ve uzun donemde Tiirkiye’nin makroekonomik
gostergeleri ve bu makroekonomik gostergelerden biri olan hisse senedi fiyatlari tizerinde
negatif etkili oldugu tespit edilmistir. Algahtani ve Martinez (2020), Temmuz 2004-Agustos
2018 aylik verileri kullanarak, ABD ve kiiresel ekonomik politika belirsizligi ile GCC
(Korfez Isbirligi Konseyi) iilkeleri hisse senedi piyasalar1 arasindaki iliskiyi ARDL modeli
ile analiz etmislerdir. Belirsizligin Bahreyn ve Kuveyt hisse senedi piyasalari iizerinde uzun
vadede negatif etkileri oldugu; ABD ekonomik politika belirsizliginin etkisinin nispeten
daha giiclii oldugu tespit edilmistir. Diger tilke borsalarinin ise her iki belirsizlik endeksinden
de etkilenmedigi bulgusu elde edilmistir. Belirsizlik endeksinden etkilenmeyen iilke
borsalarinin, kiiresel ekonomik politika belirsizligi arttiginda uluslararast portfoy
gesitlendirmesi i¢in dnemli bir alternatif oldugu belirtilmistir.

Literatiirde ekonomik politika belirsizligi endeksleri hesaplanarak yayilanan iilkelerin,
ulusal ekonomik politika belirsizlik endeksleri ile borsa endeksleri arasindaki iliskiyi
inceleyen galismalar da mevcuttur. Ko ve Lee (2015), Aralik 1998-Eyliil 2014 donemi igin
ekonomik politika belirsizligi ile Kanada, Cin, Fransa, Almanya, Hindistan, Italya, Japonya,
Rusya, Ispanya, Ingiltere ve Amerika borsa endeksleri arasindaki iliskiyi arastirmistir. Analiz
yontemi olarak dalgacik analizi uygulanmistir. Analiz sonucunda; ekonomik politika
belirsizligi ile incelenen iilke borsa endeksleri arasinda negatif iliski oldugu fakat zaman
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icinde diisiik ve yliksek frekansli dongiiler gostererek degistigini gostermistir. Chen, Jiang
ve Tong (2017), Ocak 1996-Aralik 2013 doneminde Cin ekonomik politika belirsizlik
endekslerinin Cin borsasinda islem goren firmalarin hisse senedi fiyat degisiklikleri
iizerindeki etkisini inceledikleri ¢alismalarinda regresyon analizi ve drnek digi tahmin
yontemlerini kullanmislardir. Analiz bulgulart; Cinli firmalarin yiiksek ekonomik politika
belirsizligi donemlerinde daha biiyiik bir hisse senedi fiyat ¢okiis riskiyle karsi karsiya
geldigi yoniindedir. Ulusoy ve Pirgaip (2019), Mart 2005-Mart 2019 dénemi i¢in 21 adet
gelismekte olan ve gelismis iilkelerde ekonomik politika belirsizligi ile borsa getirileri
arasindaki nedensellik iliskisini incelemislerdir. Bootstrap panel Granger nedensellik testi
sonuglari; gelismekte olan piyasalarda borsalarin tetikleyici rolii belirledigini; gelismis
piyasalarin ¢ogunda belirsizlik ile borsa getirileri arasinda nedensellik iliskisi olmadig:
tespit edilmistir. Gemici (2020), G7 {ilke borsa endeksleri ile ekonomi politikasi belirsizligi
arasindaki iligkiyi caligmasinda 1997-2019 donemi igin incelemigtir. Panel veri analizi ve
panel nedensellik testinin kullanildigi ¢alismanin bulgulari; uzun dénemde ekonomi
politikast belirsizliginin gelismis yedi tilkenin borsa endekslerini negatif yonde etkiledigi ve
degiskenler arasinda ¢ift yonlii nedensellik iligkisi oldugunu gostermistir.

Mevcut literatiirde ekonomik politika belirsizligi endeksi yayinlanan iilkelerin, ulusal
ekonomik politika belirsizlik endeksleri ile borsa endeks getirileri arasindaki iliskiyi
inceleyen caligmalarin oldugu fakat bu ¢alismalarin genellikle tek bir iilkeyi ele alarak,
zaman serisi analizlerini kullandiklar1 goriilmiistiir. Liu ve Zhang (2015), ekonomik politika
belirsizliginin borsa volatilitesi {izerindeki tahmin giiciinii arastirmiglardir. Calismada S&P
500 endeks verilerinden elde edilen gerceklesen getiri serisi ile Ekonomik politika belirsizligi
endeksi giinliik verileri Ocak 1996- Haziran 2013 donemi i¢in volatilite modelleri
kapsaminda incelemeye alinmistir. Calismanin bulgulari; ekonomik politika belirsizligindeki
artigin piyasa oynakligint 6nemli 6lgiide artirdig1 yoniindedir. Aynt zamanda, mevcut
volatilite tahmin modellerine ek tahmin degiskeni olarak ekonomik politika belirsizliginin
dahil edilmesinin volatilite modellerinin tahmin kabiliyetini énemli 6l¢iide gelistirdigi
belirlenmistir. Arouri, Estay, Rault ve Roubaud, (2016), 1900-2014 dénemi y1llik verilerini
kullanarak ABD’de ekonomik politika belirsizliginin hisse senedi piyasalar1 iizerindeki
etkisini arastirmislardir. Analizde Markov-Switching modeli kullanilmistir. Calismanin
bulgulari; belirsizlikteki artigin hisse senedi getirilerini 6nemli derecede azalttigini ve bu
etkinin asir1 oynaklik donemlerinde daha giiclii ve kalic1 oldugunu gdstermistir. Li, Balcilar,
Gupta ve Chang, (2016), Cin ve Hindistan’daki ekonomik politika belirsizligi ile hisse
senedi getirileri arasindaki nedensel iliskiyi Bootstrap Rolling-window nedensellik testi ile
incelemislerdir. Analiz sonuglar1 genel olarak bu iilkelerde ekonomik politika belirsizligi ile
hisse senedi getirileri arasindaki iliskinin zayif oldugunu fakat inceleme doneminde ele
alinan birka¢ alt donemde degiskenler arasinda ¢ift yonlii nedensellik iligkisi oldugunu
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gostermistir. Christou, Cunado, Gupta ve Hassapis, (2017), Avusturya, Kanada, Cin,
Japonya, Kore ve ABD olmak {izere alt1 iilke i¢in ekonomik politika belirsizliginin borsa
getirileri tizerindeki etkisini, Panel VAR modeli ile Ocak 1998- Aralik 2014 dénemi igin
incelemislerdir. Calismanin bulgulari; son on yil i¢inde artan ekonomik politik belirsizligin
borsa getirilerini olumsuz yonde etkiledigini gostermistir. Phan Sharma ve Tran (2018),
ekonomik politika belirsizliginin incelenen on alt1 ilkede normaliistii hisse senedi getirilerini
tahmin edip etmedigini arastirmiglardir. Bu analiz i¢in pozitif ve negatif belirsizlik endeksi
soklar1 kullanilarak asimetrik etki varligi sinanmistir. Ortalama risk alma kabiliyetine sahip
bir yatirrmeinin ekonomik politika belirsizligi tabanli modelden olusturulan tahminleri takip
ederek pozitif fayda sagladigi sonucuna ulasilmistir. Chen ve Chiang (2020), ¢aligmasinda
ekonomik politika belirsizliginde gozlenen bir artisin Cin Shangai ve Shenzen borsalarinda
hisse senedi getirilerinde diisiise yol a¢tig1 bulgusuna ulasmistir. Calisma sonuglari, politika
belirsizliginin Cin hisse senedi fiyatlarina gore belirlenmesi gerektigi seklinde
yorumlanmistir. Chiang (2020), Ocak 1990-Ekim 2018 doneminde ekonomik politika
belirsizligindeki degisikliklerin Amerika ve Japonya hisse senedi getirileri tizerindeki
etkisini inceledigi calismasinda GARCH modellerini kullanarak analizler gergeklestirmistir.
Analiz sonuglar belirsizlik degisimleri ile hisse senedi getirileri arasinda negatif ve ayni
zamanda asimetrik iliski oldugunu belirlemistir. Belirsizlikteki degisimlerin hisse senedi
getirileri iizerindeki asimetrik etkinin Japonya piyasasinda ABD piyasasina kiyasla daha
onemli derecede oldugu ifade edilmistir. Batabyal ve Killins (2021), ekonomik politik
belirsizlik ve borsa getirileri arasindaki iliskiyi Kanada 6zelinde arastirmistir. 1985-2015
donemi i¢in gercgeklestirdikleri analizlerde OLS ve ARDL tahmin yontemleri kullanilmistir.
Her iki analiz sonucu da ekonomik politik belirsizlik endeksinin Kanada borsa getirileri
tizerinde olumsuz etkileri oldugunu belirlemistir. Ayrica asimetrik ARDL tahmini ile de
degiskenler arasindaki hem kisa hem de uzun dénemli etkilerin asimetrik oldugu tespit
edilmistir. Xu vd. (2021), Cin ekonomik politika belirsizligi endeksinin Cin borsa getirilerini
tahmin performansini inceledigi ¢alismasinda Temmuz 2005- Haziran 2020 dénemini ele
almistir. Analizde tek degiskenli ve iki degiskenli tahmine dayali regresyon modelleri
kullanilarak, aylik belirsizlik endeksinin bir sonraki ay hisse senedi getirilerini énemli
seviyede ve olumsuz etkiledigi tespit edilmistir. Fakat ekonomik politika belirsizliginin
keskin bir sekilde artig gosterdigi kirilma donemlerinde belirsizligin tahmin giiciiniin hizli
bir sekilde diistligli sonucuna ulagilmistir.

Konu ile ilgili yapilan ¢alismalar degerlendirildiginde bu ¢alismanin, Avrupa’nin énde
gelen iilkelerindeki ulusal ekonomik politika belirsizligi endeksleri ile bu iilkelerin gosterge
borsa endeksleri arasindaki iliskiyi panel ARDL/PMG metodu ile inceleyen ilk caligma
olmasi agisindan mevcut literatiire katki saglayacagi diistiniilmektedir.
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3. Veri Seti ve Yontem

Calismada veri seti olarak panel veri kullanilmistir. Panelde yer alan iilkeler; Almanya,
Italya, Ingiltere, Fransa ve Ispanya’dir. Panel veri bu bes iilke icin 2002 Aralik-2021 Ekim
donemine ait aylik verilerden olusmaktadir. Analize gecilmeden 6nce, aylik verilerden
olusan serilerin mevsimsellik durumu incelenmis, mevsimsellik 6zelligi gosteren seriler
Census X12 yontemiyle mevsimsellikten arindirildiktan sonra analize dahil edilmistir.
Ulusal EPB endekslerinin, incelenen {tilkelerin tiimii icin erisilebilir oldugu 2002 Aralik,
baglangic donemi olarak belirlenmistir. Almanya DAX, italya FTSEMIB, Ingiltere
FTSE100, Fransa CAC40 ve ispanya IBEX35 borsa endekslerinin aylik kapanis fiyat verileri
kullanilmigtir. Bu sayede aylik ulusal ekonomik politika belirsizliklerinin Avrupa’nin énde
gelen borsalarini nasil etkiledigi incelenmistir. Analizler i¢in Eviews 12 ve Stata 13 paket
programlarindan faydalanilmigtir. Calismada kullanilan degiskenler ve veri kaynaklart Tablo
1’de sunulmaktadir.

Tablo 1: Calismada Kullanilan Veriler ve Degiskenler

Degisken Aciklama Veri Kaynagi
BE Borsa Endeksi Kapanis Fiyatlari investing.com
EPB Ekonomik Politika Belirsizligi policyuncertainty.com

Caligmanin amaci dogrultusunda olusturulan ekonometrik model asagida belirtilmistir:
BEit = 0O + (04] EPBit + Eit (1)

(1) nolu denklemde o, sabit katsayiy1, a;; egim katsayisini, i paneldeki iilkeleri, t
donemleri ve g; hata terimini ifade etmektedir.

Calismada kullanilan temel yontem; panel veri serileri arasindaki kisa ve uzun dénemli
iliskileri inceleyen Panel ARDL analizidir. Fakat bu iliskinin test edilmesinden 6nce,
analizde kullanilacak olan panel veri serilerinin homojenite varsayimlari ile yatay kesit
bagimliliklari incelenmelidir. Yatay kesit bagimliligi olmayan serilerin duraganlik analizinde
birinci nesil; yatay kesit bagimlilig1 olan serilerin duraganlik analizinde ise ikinci nesil birim
kok testleri kullanilmaktadir. Birinci nesil birim kdk testleri, paneldeki yatay kesit birimlerin
birbirinden bagimsiz oldugu ve bu birimlerden birinde meydana gelen bir sokun diger yatay
kesit birimlerini de ayn1 seviyede etkiledigi varsayimina dayanan birim kok testleridir. Fakat
paneli olusturan yatay kesit birimlerinden birinde meydana gelen bir sokun diger birimleri
de farkli seviyelerde etkileyebilmesinin daha gercekei bir yaklasim oldugu ifade
edilebilmektedir. Bu eksikligi ortadan kaldirabilmek i¢in seriler arasindaki yatay kesit
bagimliligim dikkate alan ikinci nesil birim kok testleri gelistirilmistir. Dolayisiyla aralarinda
yatay kesit bagimlilig1 olan serilerin panel veri analizlerinde yapilacak olan tahminlerin
dogrulugunu artirmak amaciyla ikinci nesil birim kok testleri kullanilmalidir. Hatali birim
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kok testleri uygulandigi takdirde analiz sonuglari hatali olabilmektedir (Goger, Mercan,&
Hotunluoglu, 2012, s. 457 ; Turgut, & Ugan, 2019, s. 10). Bu nedenle dogru birim kok testi
ile analize devam edebilmek amaciyla birimler arasindaki yatay kesit bagimliliginin test
edilmesi gerekmektedir. Homojenlik testi, yatay kesit bagimlilig1 testi, birim kok testi ve
Panel ARDL analizi ile gergeklestirilecek olan es biitiinlesme testi ¢aligmanin ekonometrik
yontemini olusturmaktadir.

3.1. Homojenlik Testi

Panel veri analizlerinde duraganlik sinamasi amactyla kullanilacak olan birim kok testine
karar verirken; Oncelikle panele homojenlik ve yatay kesit bagimlilig1 testleri
uygulanmaktadir. Birinci ve ikinci nesil panel birim kok testlerinden bir kism1 homojenligi
savunurken; bir kismi da heterojen varsayima dayanmaktadir. Dolayisiyla birinci nesil ya da
ikinci nesil birim kok test gruplart igerisinde yer alan hangi birim kok testlerinin analizde
kullanilabilecegi paneldeki egim katsayilarinin homojen ya da heterojen olmalarina gore
belirlenmektedir. Panel veri analizi kapsaminda uygulanan homojenlik ve yatay kesit
bagimliligs testi ile, incelenen yatay kesit birimlerinden herhangi birinde meydana gelen bir
degisimden diger yatay kesit birimlerinin ayni seviyede etkilenip etkilenmediginin
anlasilmasi amaglanmaktadir. Bu dogrultuda modeldeki egim katsayilarinin homojen yapiya
sahip olup olmadiginin belirlenmesi amaciyla homojenlik testi yapilmistir. Homojenlik
varsayimi egim katsayilarinin paneldeki tiim yatay kesit birimleri i¢in ayni oldugunu ifade
etmektedir. Panel serilerin homojenitesi, Hsiao’nin 1986°da gelistirdigi ve 2003’te
giincelledigi Hsiao testi ile incelenmistir. Hsiao testi ii¢ farkli hipotez varsayimi altinda
caligsmaktadir. Hsiao testine ait ii¢ hipotez i¢in bos hipotez ve alternatif hipotezler asagida
ifade edilmistir (Turgut, & Ugan, 2019, s.10).

H;(0):Panel homojendir H;(A): Panel heterojendir
H,(0):Panel homojendir H,(A): Panel heterojendir

H;(0): Panel homojendir H3(A): Panel kismi heterojendir.
3.2. Yatay Kesit Bagimhihg Testi

Panel veri analizlerinde sahte regresyonun onlenebilmesi i¢in degiskenlerin duragan
olmasi gerekmektedir. Degiskenlerin duragan olup olmadiklarini belirlemek i¢in de dncelikle
homojenlik ve yatay kesit bagimlilig1 testlerinin yapilmasi énem arz etmektedir.
Degiskenlerin yatay kesit bagimliligr kontrol edilerek elde edilecek olan sonuglar
dogrultusunda degiskenlere birim kok testleri uygulanmalidir.
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Yatay kesit bagimlilig1 sinanirken panelin zaman boyutu (T) ve yatay kesit boyutu (N)
dikkate alinmaktadir. T>N oldugu durumlarda Breusch-Pagan (1980) tarafindan gelistirilen
LM testi veya Pesaran (2004) tarafindan gelistirilen CDy, testi uygulanabilmektedir. Bu iki
test de hem homojen hem de heterojen varsayimlar altinda ¢alisabilmektedir. Pesaran (2004)
CDy s testine ait sifir ve alternatif hipotezleri asagida verilmektedir.

Hy: Yatay kesit bagimlilig1 yoktur
Hy: Yatay kesit bagimlilig1 vardir.
3.3. Birim Kok Testi

Panel veri analizinde yatay kesit bagimlilig1 varsa heterojenlik varsayimini da dikkate
alan Pesaran (2007) tarafindan gelistirilen CADF (Cross Sectional Augmented Dickey
Fuller) testi giivenilir sonuglar vermektedir (Kii¢iikaksoy, & Akalin, 2017, s. 27). Bu
calismada da gerekli kosullar saglanmasi sebebiyle degiskenlere Pesaran (2007) CADF
birim kok testi uygulanmistir.

Pesaran CADF birim kok testinin regresyon denklemi ve testin hipotezleri asagida
verilmistir:

YVi= (A=0)w+ 6; Vg + Uy (=1.. N;t=1,...T) )

(2) nolu denklemde Y;, baslangi¢ degeri, U;, ise hata terimini ifade etmektedir. ¥, U,
siklik fonksiyonu ile sonlu ortalama ve varyansa sahiptir. Tek faktorlii bir yapiya sahip olan
U, (3) nolu denklemdeki gibi hesaplanmaktadir.

Ui = Yife + € 3)

(3) nolu denklemde f;, her bir yatay kesit birimimin gozlenemeyen ortak etkilerini ifade
etmekte ve siirekli olarak duragan oldugu varsayilmaktadir. &, seriye 6zgii spesifik hata
terimidir. Bu modelde en dnemli 6zellik; yatay kesit bagimliliginin gézlenemeyen ortak
etkilerin varligindan ileri gelmesidir. (2) ve (3) nolu denklemlerin doniistirilmesiyle CADF
birim kok testinin genel regresyon denklemi olan (4) nolu denklem elde edilmektedir.

AYye = a;+ Bi Yiea + Vife + € 4)
Hy: Seri birim kok igermektedir (Seri duragan degildir)
H;: Seri birim kok igermemektedir (Seri duragandir)

Pesaran (2007) CADF birim kok testi sonucunda elde edilen CADF sonuglar1 yatay
kesitlerin ayr1 ayr1 yorumlanmasinda kullanilirken; her bir serinin aritmetik ortalamasini
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alarak hesaplanan CIPS (Cross Sectionally ImPesaran Shin) istatistik degerleri ise panelin
biitiin olarak yorumlanmasinda kullanilmaktadir. CADF testi kapsaminda CIPS test
istatistiginin hesaplanma sekli ise (5) nolu denklemde ifade edilmistir (Pesaran, 2007).

1 N
CIPS (N,T) = 2ot (N,T)) 5)
3.4. Panel ARDL Analizi

Pesaran ve Smith (1995) tarafindan gelistirilen Ortalama Grup-Mean Group (MG) ve
Pesaran, Shin ve Smith (1999) tarafindan gelistirilen Havuzlanmis Ortalama Grup (Pooled
Mean Group) tahmincileri kullanilarak Panel ARDL analizi ile degiskenler arasindaki kisa
ve uzun donem katsay1 tahminleri elde edilmistir. MG tahmincisinde, modeldeki her bir
grup i¢in ayri birer regresyon kurulmakta ve ardindan paneldeki her grup i¢in tahminlerin
ortalamasini alinmaktadir. MG tahmincisinde, parametre ortalamalarinin tutarli tahminlerini
saglamasina ragmen, kisa ve uzun donemde tahminlerin gruplar arasinda farklilik
gdstermesine izin verildiginden dolay1 gruplar arasindaki potansiyel homojenlik dikkate
alinmamaktadir. MG tahmincisinin eksikligini gidermek i¢in, PMG tahmincisi gelistirilmistir.
PMG tahmincisi, uzun donem parametrelerinin ayni olmasi varsayimiyla gruplar arasindaki
hata varyanslarinin, egim katsayilarinin ve uzun dénem parametrelerinin farklilik
gostermesine izin veren giiclii bir heterojen panel veri yontemidir (Nusair, 2019, s. 1000).
Pesaran vd. (1999), Panel ARDL analizinde kisa ve uzun donem katsayi tahmini yapilirken
kullanilan bu iki tahminciden uygun olanin belirlenmesinde Hausman (1978) tarafindan
gelistirilen testin uygulanmasi gerektigini belirtmislerdir (Giiven, & Mert, 2016, s. 145).

Calismada uzun ve kisa donemli iligkileri incelemek amaciyla tahmin edilen panel ARDL
(m; n;) modeli asagida 6 ve 7 nolu denklemlerde verilmistir:

— m n .
BEy = ap + XiZ1 a1iBE; + X0 2 EPB;; + it (6)
mi-1 n
dBE, = B + Z W, dBE;,_; +Z 8,/ dEPB,,_; + ©;;BE;,_1 + 8,,.EPB, + ey
j=1 j=0 @)

(7) nolu denklemdeki d, fark operatdtiinii; e;, hata terimini; 6;, negatif ve anlamli

ij>
olmas1 beklenen hata diizeltme katsayisini; u;; ve ;; kisa donem katsayilarini; J;;« ise uzun
donem katsayisini ifade etmektedir. Modelin gecikme uzunluklart m ve n olup, optimal

gecikme uzunlugu belirlenirken Schwarz Bilgi Kriteri (SIC) esas alinmistir.
3.5. Bulgular

Calismada kullanilan panel veri analizinde serilerin duraganliklarinin test edilmesi i¢in
kullanilacak olan birim kok testlerini belirlemek amactyla 6ncelikle homojenlik ve yatay
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kesit bagimlilig: testleri uygulanmistir. Tablo 2’de, homojenligi test eden Hsiao testi
sonuglari; Tablo 3’te ise, yatay kesit bagimliligini test eden CDy ; test sonuglart sunulmustur.

Tablo 2: Hsiao Test Sonugclari

HiPOTEZLER F-isTATiSTIK DEGERLERI OLASILIK DEGERLERI
H1 750.7500 0.000
H2 143.4760 0.000
H3 902.4694 0.000

Modeldeki egim katsayilarimin homojenliginin incelendigi Tablo 2‘de, Hsiao testinde her
ii¢ hipotezi i¢in de F-istatistiklerinin olasilik degerlerinin 0.01’den kiiciik oldugu
belirlenmistir. Buna gore, H; ve H, hipotezleri reddedilmekte ve alternatifi olan heterojenlik
kabul edilmektedir. Ayn1 zamanda H; hipotezinin alternatifi olan kismi heterojenlik de kabul
edilir. Bu durumda panelin homojen oldugunu ifade eden sifir hipotezleri reddedilerek;
modeldeki katsayilarin heterojen oldugu sonucuna ulagilmistir.

Tablo 3: Yatay Kesit Bagimlhihig1 Test Sonug¢lar:

Degiskenler CDLM-test Istatistikleri Olasihik Degerleri
BE 18.91220 0.000
EPB 25.69464 0.000

Analizde ele alinan degigkenlerin yatay kesit bagimliliginin test edildigi ve Tablo 3‘te
sonuglari verilen Pesaran (2004) CDy \ test sonuclart incelendiginde; her iki degisken igin de
test istatistiklerinin olasilik degerleri 0.01’den kiigiik oldugundan dolay1 sifir hipotezi
reddedilmektedir. Test sonuglart degiskenler arasinda yatay kesit bagimliligi oldugunu ifade
etmektedir. Bu sonug, analize dahil edilen her bir iilkede meydana gelen bir degisimin diger
iilkeleri de etkileyebildigini gostermektedir. Bu durumda degiskenlerin duraganlik
seviyelerinin belirlenmesi i¢in heterojenlik varsayimi altinda calisabilen ikinci nesil bir
birim kok testinin uygulanmasi gerekmektedir. Bu kapsamda ¢alismada gerekli kosullar1
saglayan Pesaran (2007) CADF birim kdk testi uygulanmis ve CADF test istatistiklerinin
ortalamasi alinarak hesaplanan CIPS istatistik degerleri Tablo 4’te sunulmustur.

Tablo 4: CIPS Birim Kok Testi Sonuclar:
CIPS istatistik Degerleri

Degiskenler (Sabit ve Trend) Olasilik Degerleri
BE -1.79889 >=0.10
dBE -11.96236 <0.01
EPB -5.53177 <0.01
dEPB -10.78758 <0.01

%1 -3.03
Kritik Degerler %5 -2.83

%10 -2.73
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Tablo 4’te elde edilen bulgular; heterojenlik varsayimi altinda, sabitli ve trendli modelde
test edilen Pesaran (2007) CIPS birim kok testi, BE serisinin birinci fark: alindiginda (I(1)),
EPB serisinin ise seviyede (I(0)) duragan oldugunu ifade etmektedir. Analizde ele alinan
serilerin farkli diizeylerde duragan olmasi, aralarindaki es biitiinlesme iliskisi incelenirken
Panel ARDL yo6nteminin kullanilmasii gerektirmektedir. Analizdeki bagimli degiskenin
I(1), bagimsiz degiskenin I(0) olmasi dolayisiyla bu asamada panel es biitiinlesme testleri
uygulanamamistir. Panel ARDL yontemi kapsaminda PMG ve MG tahmincileri kullanilarak
uzun ve kisa donem parametre tahminleri yapilmistir.

ARDL analizine gegmeden 6nce model i¢in optimal gecikme uzunluklarinin belirlenmesi
gerekmektedir. Sekil 1, SIC (Schwarz) bilgi kriterine gore en diisiik deger alan ARDL(1,1)
modelinin analiz i¢in optimal model oldugunu goéstermektedir.

Sekil 1. Gecikme Uzunluklarimin Belirlenmesi

Schwarz Criteria
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Uygun gecikme uzunluguna gore olusturulan ARDL (1,1) modeli MG ve PMG tahmin
sonuglar1 Tablo 5’te sunulmustur. Panel ARDL yaklasimi temelli MG ve PMG
tahmincilerinden hangisinin kullanilmasinin uygun olacagi Hausman (1978) testi ile
smanmig ve bulgular Tablo 5’te sunulmustur. Hausman testi sonucuna gore p olasilik degeri
0.05’ten biiyiik oldugu i¢in, sifir hipotezi kabul edilmektedir. Bu sonuca gore; uzun donemde
homojenlik varsayimi altinda PMG tahmincisinin MG tahmincisinden daha etkin, daha
tutarlt sonuglar verdigi ve modeldeki uygun tahmincinin PMG tahmincisi oldugu ifade
edilebilmektedir.
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Tablo 5: ARDL(1,1) MG ve PMG Tahmin Sonuglar1

MG (1,1) PMG (1,1)
Uzun Dénem Katsayi p Katsay: P
EPB -0.1921687 0.147 -0.376838 0.000
Hata Diizeltme
Katsayilari
O -0.0395093 0.002 -0.061233 0.000
Kisa Dénem Katsay: p Katsay1 p
dEPB -0.0245171 0.001 -0.018475 0.000
Sabit 0.4218656 0.005 0.647596 0.000
Hausman Testi
(MG-PMG) Prob>Chi-Square 0.1387

Tablo 5’te yer alan PMG tahmincisi sonuglarina gore; modeldeki hata diizeltme katsayisi
negatif ve istatistiksel olarak anlamlidir. Kisaca bu durum, es biitiinlesik serilerin kisa
donemdeki dengeden sapmalariin ortadan kalktigini, serilerin uzun dénemde tekrar denge
degerine ulastigini gostermektedir. Elde edilen hata diizeltme katsayisi dikkate alindiginda,
bir donemde meydana gelen dengeden sapmalarin yaklasik % 6’sinin bir sonraki ay diizeldigi
ve yaklasik 16 ay sonra dengeye ulastigi ifade edilebilir. Tablo 5°teki uzun donem analizi
incelendiginde; tilkelerin ulusal ekonomik politika belirsizligi ile borsa endekslerinin negatif
bir iliski igerisinde oldugu, ekonomik politika belirsizligindeki % 1°lik artisin segilmis tilke
borsa endekslerini yaklasik % 0.37 oraninda disiirdigii tespit edilmistir. Tablo 5’teki kisa
donem analizi incelendiginde; iilkelerin ulusal ekonomik politika belirsizligi ile borsa
endeks getirilerinin kisa donemde de negatif bir iliski icerisinde oldugu, ekonomik politika
belirsizligindeki % 1°lik artisin kisa donemde {ilkelerin borsa endekslerini yaklagik % 0.018
oraninda diistirdiigii tespit edilmistir.

Tablo 6: PMG Tahmincisi ile Elde Edilen Ulke Bazinda Kisa Dénem Sonuclar:
Katsay: ve p Hata Diizeltme

Ulkeler Olasilik Degerleri Katsayisi dEPB Sabit
Katsay1 -0.075802 -0.019105 0.758546
Almanya
Olasilik 0.000 0.000 0.000
italva Katsay1 -0.047222 -0.023295 0.563456
Y Olasilik 0.000 0.000 0.003
L Katsay1 -0.021872 -0.026214 0.226148
Ingiltere
Olasilik 0.000 0.000 0.001
Katsay1 -0.074652 -0.003572 0.742431
Fransa
Olasilik 0.000 0.000 0.000
fspanva Katsay1 -0.086619 -0.020186 0.0947402
pany Olasilik 0.000 0.000 0.000

Tablo 6’daki iilke bazli kisa donem sonuglar1 incelendiginde; calismada ele alinan tiim
iilkeler i¢in hata diizeltme katsayilarinin negatif ve anlamli oldugu goriilmektedir. Bu bulgu,
incelenen tiim tlkeler i¢in hata diizeltme mekanizmasinin ¢alistigina; es biitiinlesik seriler
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arasinda kisa donemde meydana gelen dengeden sapmalarin ortadan kalktigina, uzun
donemde serilerin tekrar dengeye ulastiklarina isaret etmektedir. Ulkelere gére kisa donemli
iligki katsayilar1 degerlendirildiginde; incelenen tiim iilkelerde ekonomik politika belirsizligi
ile borsa endeksleri arasinda negatif ve anlamli iliski oldugu tespit edilmistir. Buna gore %1
anlamlilik diizeyinde, iilkelerin ulusal ekonomik politika belirsizligindeki %1°lik artis;
Almanya-DAX borsa endeksini yaklasik %0.019, italya-FTSEMIB borsa endeksini yaklagik
%0.023, ingiltere-FTSE100 borsa endeksini yaklasik %0.026, Fransa-CAC40 borsa
endeksini %0.003 ve Ispanya-IBEX35 borsa endeksini yaklasik %0.020 oraninda
azaltmaktadir.

Analizlerden elde edilen bulgular, hem kisa hem de uzun doénemde segilen Avrupa
iilkeleri icin, ekonomik politika belirsizliklerinin borsa endekslerini negatif yonde ve anlaml
olarak etkiledigini gostermistir.

4. Tartisma ve Sonug¢

Ekonomi politikas1 belirsizliginin hisse senedi piyasalari lizerindeki etkileri yakin
gecmisten itibaren cesitli faktorler nedeniyle dnemli bir arastirma konusu olmustur. Bu
faktorler; para ve maliye politikalarinin karmasiklig1 ve finansal piyasalarin kamu
kurumlarinin ileriye doniik rehberligine olan giivendir. Kamu kurumlari tarafindan ileriye
doniik rehberlik norm haline geldikce beklentiler belirlenmekte ve piyasa katilimcilar
gelecege doniik planlar yapmaya baslayarak pozisyon almaktadir. Artan belirsizlik ortami,
ekonomik politika 6nlemlerinin uygulanmasini ¢ikmaza soktugunda ise belirsizlik, varlik
piyasalarma kayarak fiyatlar1 ve yatirimcilarin risk toleranslarini etkilemektedir. Tktisat
teorisine gore; belirsizligin arttig1 donemlerde, firmalar ise alimlarin1 ve yatirimlaring;
tilkketiciler de dayanikli mal alimlarini ertelemekte ve ekonomik aktiviteler azalmaktadir.
Belirsizligin azaldigi donemlerde ise firmalar ve tiiketiciler; yiiksek belirsizlik doneminin
ardindan ise alma, yatirim ve tiiketim i¢in bastirilmis talebe uyum saglamaya basladikca
ckonomik aktivite gelismektedir.

Calismada, Avrupa iilkelerinin ulusal ekonomik politika belirsizlik endeksleri ile bu
iilkelerin gosterge borsa endeksleri arasindaki iligki, panel veri analizi kapsaminda panel
ARDL/PMG yontemi kullanilarak arastirilmistir. Bu dogrultuda incelenen bes Avrupa
iilkesi; Almanya, Italya, Ingiltere, Fransa ve Ispanya igin 2002 Aralik- 2021 Ekim dénemine
ait ulusal ekonomik politika belirsizlik endeksleri ile tilkelerin gosterge borsa endeks kapanis
fiyatlar1 kullanilarak panel veri seti olusturulmustur.

Bu arastirma, Avrupa iilkelerindeki ekonomik politika belirsizliklerinin Avrupa’nin 6nde
gelen borsalar lizerindeki etkisini destekleyen ampirik sonuglar sunmaktadir. Calismanin
bulgulart dogrultusunda; secilmis Avrupa tlkelerinin borsa endeksleri ve ulusal ekonomik
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politika belirsizlikleri arasinda kisa ve uzun dénemde anlamli ve negatif bir iliski oldugu
belirlenmistir. Ekonomi politikasi belirsizliginin borsa endeksleri lizerindeki etki yoniiniin
negatif oldugu bulgusu, Ko ve Lee (2015)’nin Kanada, Cin, Fransa, Almanya, Hindistan,
Italya, Japonya, Rusya, ispanya, Ingiltere ve Amerika, Arouri vd. (2016)’nin ABD, Chen vd.
(2017)’nin Cin, Christou vd. (2017)’nin Avusturya, Kanada, Cin, Japonya, Kore ve ABD,
Chen ve Chiang (2020)’m Cin, Chiang (2020)’1n ABD ve Japonya, Gemici (2020), nin G7
iilkeleri, Batabyal ve Killins (2021)’in Kanada ve Xu vd. (2021)’nin Cin i¢in elde ettigi
bulgularla paralellik gostermektedir. Bunun yani sira; Ulusoy ve Pirgaip (2019)’in, bu
caligmada incelenen tlkeleri de igeren gelismis ve gelismekte olan bir grup tlkeyi konu
ettikleri ¢aligsmalarinda borsa getirileri ile ekonomik politika belirsizligi arasindaki
nedensellik iliskisini arastirmislardir. Calismada elde edilen; gelismekte olan iilke
borsalarinin getirileri ve ekonomik politika belirsizligi arasinda nedensellik iligkisi oldugu
fakat gelismis iilke borsalariin getirileri ve ekonomik politika belirsizligi arasinda herhangi
bir nedensellik iliskisi olmadigi bulgusu, bu ¢alismanin bulgulari ile 6rtiismemektedir. Bu
farkliligin, analiz yontemi olarak nedensellik testinin uygulanmasi ve nedensellik iliskisinin
incelenmesinden kaynaklandigr diisiiniilmektedir. Nitekim seriler arasinda nedensellik
iligkisinin olmamast; bu serilerin uzun dénemde iligkili olmadigi anlamina gelmemektedir.

Caligmanin bulgular1 bir¢ok noktada teori ile de ortiismektedir. Piyasalarda uzun vadede
belirsizlik arttik¢a, yatirimeilar riskli varliklardan tahvillere, hazine menkul kiymetlerine,
riski daha az olan hisselere, altina, nakde ya da diger siginak varliklara yonelmektedir. Bu
varliklar yatirimcisina asir getiri saglamasa da belirsizlik donemlerinde portfoylere koruma
saglamaktadir. Piyasalarda algilanan belirsizlik azaldiginda ise yatirimcilar, daha yiiksek
getiri elde etme olasiliklarini artirmak i¢in diisiik getirili ve si§inak varliklardan yiiksek
getirili hisse senetleri, tahviller, emtialar ve yiiksek riskli diger varliklara yonelmektedir.
Uzun vadede, artan politika belirsizliginin, yatirimeilari, varlik fiyatlarini diisiirme
egiliminde olan daha diisiik riskli yatirimlara yonelmek i¢in ‘riskten kagma’ yaklagimina
yoneltirken; azalan belirsizligin, yatirnmcilart daha fazla portfoy riski almaya tesvik ettigi
ifade edilebilir.

Calismanin bulgulart politika yapicilar, finansal piyasa katilimcilari, varlik yoneticileri
ve uluslararasi yatirimcilar i¢in 6nemli ¢ikarimlara sahiptir. Politika yapicilar ve devlet
kurumlar1 ekonomi politikasi ile ilgili belirsizliklerin; para politikasi, mali harcamalar,
vergilerdeki degisiklikler, ulusal borglar vb., varlik fiyatlar1 ve yatirimer duyarliligi tizerinde
belirleyici etkileri olabileceginin farkinda olmalidir. Devlet kurumlari, ekonomi ile ilgili
hiikiimet politikas: hakkindaki belirsizligi gidermek amactyla yetkililerle kesintisiz iletisim
saglamalidir. Bu sayede hiikiimet politikalarinin gelecekteki yonii ile ilgili belirsizlik
sinirlandirilabilecek ve finansal varliklarin daha az degisken, daha iyi fiyatli olmalar
saglanabilecektir. Bulgular, politika yapicilarin kiiresel belirsizliklere ve soklara dayanikli
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politikalar gelistirmelerinin gerekliligini g6z dniine sermektedir. Finansal piyasa katilimcilart
ve varlik yoneticileri, ekonomik politika belirsizligindeki degisikliklerin ve bu degisikliklerin
yonini takip etmeli, portfoylerini hisse senetleri lizerinde kisa ve uzun donemli etkileri
olabilecek ekonomik politika belirsizligindeki degisimlerine goére konumlandirmalidir.
Uluslararas: yatirimeilarin ise finansal varliklarindan daha yiiksek getiri elde edebilmeleri,
portfoylerini uygun varliklarla g¢esitlendirebilmeleri i¢in 6nemli bilgiler edinmelerini
saglamaktadir.

Gelecekte yapilacak olan caligmalarda ekonomik politika belirsizliklerinin iilkelerin
sektorel borsa endeksleri ya da farkli iilke gruplarindaki borsa endeksleri tizerindeki etkileri
incelenerek bu calisma gelistirilebilir. Bu sayede, daha iyi performans sergileyen iilke
borsalar1 ve bu borsalardan olusturulacak olan optimal portfoy se¢imi i¢in yatirimcilar
zamaninda ve dogru kararlar alabilecektir.
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Bireylerin Elektronik Para Tutumlarinin Teknoloji Kabul

Modeli Cercevesinde incelenmesi

Examining Individuals’ Attitudes Toward Electronic Money in the

Framework of the Technology Acceptance Model
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0z

Gelisen teknoloji, hayatin her alaninda oldugu gibi ekonomik
faaliyetlerde de kendini gOstermektedir. Zamanin artan marjinal
maliyeti, bircok konuda oldugu gibi ekonomik faaliyetlerin de hizli bir
sekilde tamamlanmasini gerekli kilmaktadir. Tiketicilerin glnimiizde
iktisadi faaliyetler sirasinda sergiledikleri davranislarinin anlasiimasinda
elektronik para konusundaki tutumlarinin da anlasiimasi blytik 6nem
arz etmektedir. Calismamizda, Tlrkiye'de elektronik para uygulamalarinin
bireyler nezdindeki durumunun, elektronik parayla ilgili tutumlarinin ve
bireylerin elektronik para kullanimina iliskin yaklasimlarinin Teknoloji
Kabul Modeli (TKM) cercevesinde incelenmesi amaclanmistir. Calismanin
drneklemi istanbul'da yasayan yiiksek lisans ve (stl egitim diizeyine
sahip, e-para konusunda bilgili ve finans sektériinde faaliyet gosteren
sirketlerde calisan 165 bireydir. Calisma korelasyon analizi, yol analizi,
hipotez testleri ve R® analizleri uygulanarak, kurulan hipotezlerin
desteklendigi goriilmustir. Calisma sonucunda elde edilen bulgularda
TKM cercevesinde e-para uygulamalarina iliskin algilanan kullanim
kolayhginin, bireylerin elde edecekleri fayda algilarini ve kullanma
niyetlerini pozitif bir sekilde etkiledigi tespit edilmistir. Bireylerin
kullanma niyetlerini etkileyen bir diger faktor algiladiklari fayda olarak
belirlenmistir.

Anahtar Kelimeler: Elektronik para, e-ticaret, planli davranis teorisi,
teknoloji kabul modeli, tiiketici davranigi
Jel Siniflamasi: E42, E49, E58

ABSTRACT

Technological developments manifest themselves in economic activities
as well as in all areas of life. The ever-increasing marginal cost of time
necessitates the rapid completion of economic activities, as with many
other issues. Understanding consumers’ attitudes toward e-money is
greatly important for being able to understand the behaviors exhibited
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during today’s economic activities because almost every area of life has become digital now, and many transactions
have started being carried out by methods other than physical money. This study aims to examine the status of
e-money applications in Turkey, individuals’ attitudes toward e-money there, and their approaches to using it within
the framework of the technology acceptance model (TAM). Within the framework of the research, a survey study has
been carried out with the participation of 165 people residing in Istanbul who have a master’s degree education level or
higher, who are knowledgeable about e-money, and who work in companies operating in the finance sector. The data
obtained from the surveys revealed results by respectively completing reliability and validity analyses and by applying
correlation and path analyses, forming hypotheses, and conducting R? analyses. The study results have determined
the perceived ease-of-use regarding e-money applications, especially within the framework of TAM, to positively affect
individuals’ perceptions regarding its benefits and their intentions to use it. Perceived benefit is also another factor that
was found to affect individuals’intentions to use e-money.

Keywords: Electronic money, e-money, consumer behavior, planned behavior theory, technology acceptance model
Jel Classification: E42, E49, E58

EXTENDED ABSTRACT

In today’s world, as in all areas of life, technological developments have caused
significant changes in economic activities. The ever-increasing marginal cost of time
necessitates that economic activities be completed quickly, as with many other issues. As a
result, studies on electronic money have been carried out regarding how to complete, record,
and monitor monetary movements more quickly and the use of e-money becoming

widespread.

A great deal of research on e-money has been conducted regarding how various e-money
systems work. A significant number of articles have also focused on privacy and security
issues related to e-money use. Apart from these, studies have also focused on the effect of
e-money on the monetary system. More specifically, related studies have focused on whether
e-money poses a threat to central banks’ ability to control the value of national currencies
through traditional monetary policies and on the introduction of e-money for the future of
central banks and monetary policy effectiveness as a whole.

The technology acceptance model (TAM), which forms the basis of the study, is
frequently used to examine the factors that affect the adoption of new technology. TAM was
used in its first stage to examine the factors that affect the acceptance of a particular
technology by people in a particular place or region. For example, learning the factors that
affect the acceptance of users when computers are used for the first time in businesses is
extremely important because a prolonged adaptation process will disrupt business processes
and increase costs.

TAM is composed of the variables of perceived usefulness (PU), perceived ecase-of-use
(PEU), attitude (A), and intention to use (IU) and aims to examine the factors that affect
user’s behavior intention (UBI) regarding the related technology. During the process,
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different researchers arranged the model, included exogenous variables suitable for the
conditions of the time and the purpose of the research, and repeated the study.

In addition to TAM, the research aims to understand the acceptance of e-money use in
the market in addition to the cash currencies that are used and that have dematerialized in the
digitalized world.

In line with this purpose, a survey has been conducted with the participation of 165
individuals residing in Istanbul who have a master’s degree education level or higher, who
are knowledgeable about e-money, and who work in companies operating in the finance
sector. In the research process, data were collected in February 2022. The data analysis used
the package statistics program Smart PLS and the variance-based structural equation model
(SEM), a second-generation multivariate statistical analysis technique.

The study results show mobile applications to have had a great impact on the selection of
user-friendly interface software and e-money applications. Users declared choosing
applications that are easy to use, understandable, user-friendly, accurate, and fast; that offer
options; and that are safe to use and easy to benefit from. In addition, the results show that
users who feel confident with mobile applications will recommend them to those in their
surroundings, and will expand the use of mobile applications both in their social lives and in
their work. Those who use mobile e-money applications developed for e-money are
understood to be able to improve their user attitudes toward mobile application use through
the determinations they make regarding the application’s perceived ease of use. Meanwhile,
the variables determined within the scope of the study and the hypotheses of the established
model are seen to have been verified.

In addition, e-money mobile application users are understood to continue using mobile
applications they consider to be beneficial, with their attitudes being focused on the benefits.
When e-money application owners evaluate the benefits perceived by a mobile application’s
other users, they may conclude an increase to have occurred regarding the intention to use a
mobile application.

In addition to the present study, the use of e-money is concluded to be currently possible
using the technical devices people widely possess, and the creation of e-money applications
can be used by wider masses due to the economic, functional, and protective features
e-money provides that can be considered competitive compared to other currencies.
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Giris

Glinimtizde teknolojinin hizli gelisimi, basta finans alaninda olmak tizere kamusal alanda
yasamin sayisiz boliimiinde kendini gostermektedir. Sektordeki yenilik ve gelismeler;
bilgisayarli vezne makineleri (ATM’ler), mobil bankacilik ve web bankaciligi gibi iiriinler ve
konularla birlikte son derece hizli finansal degisimler dogurmustur. Yasanan gelismelerin artist
bunlarla sinirl kalmamus, elektronik para (e-para) kullanimina gegilmistir. Yenilik¢i ilerlemeler,
e-parayl, elektronik olarak saklanan ve 6deme araci olarak kullanilan bir parasal deger olarak
sisteme eklemistir. E-para kendi eko sisteminde yer alan elektronik ciizdan, sadakat
programlari, toplu para dagitimu, kisiler arasi para transferi dahil olmak tizere pek ¢ok alanda
ihtiya¢ duyulan uygulama yaratilabilmektedir. Bireysel ve kurumsal bankacilik
uygulamalarinda ise giderek daha etkin ve miisterileri i¢in daha kabul edilebilir olmasini
saglamis ve bunlara uyum saglayabilen biitiin gercek ve tiizel kisiler i¢in olumlu etkiler ortaya
cikarmistir (Akinet, Aksoy, & Atilgan, 2004).

Kural olarak, parayla ilgili piyasalardaki yenilik¢i gelismeler, alict davranisint gerek
nakitsiz islem gerceklestirmek gerekse de basarili ve etkili takas araglarindan yararlanma
istegini sekillendirmektedir. Giinlimiizde uygulanmakta olan nakitsiz islemler e-para
cercevesinde ylriitiilmektedir. E-para, finansal islemler yapisindaki en son ve en giincel aragtir
(Micheni ve ark., 2013). E-paranin, tiiketicilerin onu kullanma davraniglarini etkileyebilecek
giiclii ve zayif yonleri bulunmaktadir. Tiiketici davranisi; misterilerin trtinleri kesfetme, satin
alma, kullanma, degerlendirme ve elden ¢ikarma sirasindaki eylemlerinin ve farkli konularda
sergiledikleri tutumlarin tiimiidiir (Howard & Sheth, 1979). Satin alma davranist ise tiiketici
davraniginin karar verme siirecinde goriilebilen, 6zellikle de ilgiyi artirmanin tiiriine olan
katkiy1 ve tutum, niyet ve davranis olarak getiri saglayan kosullart agiklamaktadir (Davis,
1989).

Geleneksel anlamda para, toplum tarafindan kabul edilen bir 6deme aracidir. Paranin degeri
kagit iizerinde, elektronik olarak plastik bir kartta ya da uygulamalar sayesinde bilgisayara
yiliklenmis yazilimlar sayesinde mal ve hizmet satin aliminda kabul gérmektedir (Mishkin,
2003).

Tiketicilerin glinimiizde iktisadi faaliyetler sirasinda sergiledikleri davranislarinin
anlasilmasinda e-para konusundaki tutumlarmin da anlasilmasi biiyiik 6nem arz etmektedir.
Cilinkii artik hayatin hemen hemen her alani dijital bir hal almis ve birgok islem fiziksel paranin
disindaki yontemlerle gergeklestirilmeye baglanmistir. Bu kapsamda tiiketicilerin e-para
kullanimina iliskin tutumlarint (TKM) ¢ercevesinde incelemek oldukga isabetli olacaktir.

Mevcut ¢aligmada ilk olarak e-para ve TKM’ye iliskin literatiir taramasi yapilmis,
verilerin analizinde Smart PLS paket istatistik programi ve ikinci nesil ¢ok degiskenli
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istatistiksel analiz teknigi, yapisal esitlik modelinden (YEM) faydalanilmistir. Tiiketicilerin
e-para konusundaki yaklasimlart TKM c¢ergevesinde incelenmis ve TKM’nin alt boyutlari
olan algilanan fayda (AF), algilanan kullanim kolaylig1 (AKK), algilanan uyumluluk (AU)
ve kullanma niyeti (KN) gibi faktorler iizerine hipotezler dnerilmistir.

1. Literatiir Taramasi
1.1. Elektronik Para

Avrupa Merkez Bankasi (AMB) elektronik parayi; mal ya da hizmet sunan isletmelere,
miisterinin islem sirasinda banka hesaplarimi kullanmaksizin pesin 6deme yapmak icin
kullandig1 elektronik cihazlar iizerinde depolanan parasal deger olarak tanimlamaktadir
(Avrupa Merkez Bankasi, 1998). Elektronik para, kiigiik tutarli islemler i¢in nakde gore
uygun maliyetli bir alternatiftir ve internet iizerinden para géondermek ve almak i¢in uygun
bir arac¢ olarak hizmet etmektedir (Papadopoulos, 2007). Bu nedenle, diinyanin bazi
bdlgelerinde nakit ve ¢ek hala yaygin olsa da cep telefonu teknolojisinin yiiksek kullanimina
bagli olarak elektronik 6deme mekanizmalari, 6zellikle mobil 6demeler, birgok ekonomide
tiiketiciler ve saticilar tarafindan kabul gérmektedir (Khan & Craig-Lees, 2009).

Caglar boyunca para her zaman farkli ekonomik kosullara uyum saglamistir. Paranin
ylizyillar boyunca aldig1 bicimler, ekonomideki teknolojik gelismelerle her zaman yakindan
baglantili olmustur. Vlasov (2017), elektronik para kavraminin binlerce yil 6nce var
oldugunu ve modern elektronik para sisteminin sadece bin yillik teknolojinin gelismis bir
versiyonu oldugunu savunmaktadir. Elektronik paranin kolaylik ve giivenliginin yani sira,
tasarruflart harekete gecirme ve lilkedeki meveut nakdin ¢ogunun finansal kurumlar veya
bankalarda olmasini saglama gibi 6nemli sayida ekonomik faydalari da bulunmaktadir
(Okifo & Igbunu, 2015). Bu, hem isletmeler hem de bireyler olmak {iizere finansman
arayisinda olanlara fon saglanmasi noktasinda 6nemli bir husustur. Ayrica, bir elektronik
O6deme sistemi, bankalarin iirlin tasarimini kolaylastirmak i¢in bireysel harcamalar1 takip
etme yetenegine sahip olmalarini miimkiin kilmaktadir. Bu bilgiler, karar alirken merkezi
otorite ve merkez bankalari igin faydali olabilecek durumdadir.

Acikea goriiliiyor ki, gliniimiizde tiiketiciler, giderek artan sayida 6deme mekanizmasina
sahipler. Farkli 6deme yontemleri, tiiketicilerin farkli harcama davranislarini tetiklemektedir.
Nakit 6deme, harcamalar1 kontrol etmeyi elektronik 6demeye gore daha kolay hale
getirmektedir. Bu nedenle tutumlu tiiketiciler harcamalarini kontrol etmek igin nakit ddeme
yapmay1 tercih edeceklerdir (Runnemark, Hedman, & Xiao, 2015). Ote yandan Triitsch
(2014), elektronik para 6deme sistemlerinin benimsenmesinin tiiketici harcamalarinin
artmasina yol ag¢tigini ortaya koyan bir ¢alisma yapmistir. Elektronik para kullanimi ile
islemler nispeten daha ucuz hale gelir. Bu, islem sayisinda ve paranin hareket hizinda artisa
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neden olan bir durumdur (Triitsch, 2014). Tartismaya agik bir durum olsa da elektronik para
kullanimi anlik satin almayn tetikleyici bir 6zellige de sahiptir.

Dijitallesen piyasa uygulamalari ve e-para konusunda yakin zamanlarda, Ingiltere
Merkez Bankasi Bagkani Andrew Bailey, 6demelerdeki dijital yaraticiligin kalici oldugunu
belirten bir agiklama yapmis ve bunlarin giderek daha da yayginlasacaginin altini ¢izmigtir
(Nelson, 2021). Bunun yani sira, Avrupa Merkez Bankasi ve euro bolgesinin ulusal merkez
bankalar1, paranin Avrupalilara iyi hizmet etmeye devam etmesi i¢in dijital euronun
faydalarin1 ve risklerini arastirdiklari calismalar yapmaya baglamistir (Avrupa Merkez
Bankasi, 2020). Ote yandan Fed Baskani Powell, dijital dolarin “yiiksek éncelikli bir proje”
oldugunu belirtmistir (Hansen, 2021). Gelismis iilkelerde elektronik para sistemlerinin
derinlesmesi ve genislemesi hizli bir sekilde devam ederken, gelismekte olan iilkelerde
ilerleme nispeten yavastir ¢iinkii vatandaslarinin ¢ogu kolay ddeme sistemlerine ve
bankacilik hesaplarina erisgememektedir.

Gelismekte olan iilkelerde elektronik para uygulamalarinin yayginlasmasi, diger
tilkelerden farkli olarak iki seyi gerekli kilmaktadir. Bunlardan ilki; elektronik para
kullaniminin, vatandaslarinin harcama davraniglarini nasil etkilediginin anlagilmasi
gerekliligidir. Diger konu ise vatandaslarinin elektronik para kullanimlariyla ilgili zorluklara
ve faydalara yonelik algilarinin tespit edilmesidir.

Elektronik para iizerine yapilan ¢ok sayida aragtirma, cesitli elektronik para sistemlerinin
nasil ¢alistigi lizerine yiritilmistir (Ito & Hiroya, 2000; Kawashima, Hagiwara, Hayaashi,
Hasumi, Shiotani, & Suganuma, 2004; Oskolkov & Shishkov, 2013). Onemli sayida makale
de elektronik para kullanimiyla ilgili gizlilik ve giivenlik konularina odaklanilmistir (Yacobi,
1996; Hanacek, 1998; Islam, 2015). Bunlarin digsinda, elektronik paranin para sistemi
iizerindeki etkisine odaklanilan ¢aligmalar da bulunmaktadir. Daha somut olarak; elektronik
paranin, merkez bankalarinin geleneksel para politikas1 yoluyla ulusal para birimlerinin
degerini kontrol etme kabiliyetine bir tehdit olusturup olusturmadigi yoniinde bir galigma
yapilmistir (Woodford, 2000). Bu konuda yiiriitiilen ¢aligmalar, ayn1 zamanda merkez
bankalarmin gelecegi ve bir biitiin olarak para politikasi etkinligi igin elektronik paranin
tanitilmasit noktasinda yogunlagmaktadir (Freedman, 2000; Cohen, 2001; Bandiera, 2004;
Al-Laham ve ark., 2009; Popovska-Kamnar, 2014).

Bunun yani sira, giderek artan bir sekilde, elektronik paranin tiiketici davranisini nasil
etkiledigine odaklanan, daha kesin bir ifadeyle tiiketici harcamalarina odaklanilan birgok
calisma yiriitiilmiistiir (Gan, Clemes, Limsombunchai, & Weng, 2006; Khan & Craig-Lees,
2009; Jack, Suri, & Townsend, 2010; Maurer, 2012; Bayero, 2015). Bu makalelerde
elektronik para ve elektronik bankacilik uygulamalarina genellikle bir veya iki yonden
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odaklanilmaktadir. Bunlar elektronik para, kredi karti, banka kart1, akilli kart, e-ciizdan
uygulamalari {izerine yiiriitiilen ¢alismalardir (Singla & Bansal, 2015; Bauer & Masella,
2008; Afrifa-Mintah, 2016; Aji, Berakon, & Husin, 2020). Elektronik para kullaniminin
giderek daha baskin hale geldigi gelismekte olan iilkelerde, literatiirin biiyiik bir kismi
mobil paraya odaklanmaktadir. (Rotman, 2014).

Biitiin bunlar goz oniinde bulunduruldugunda elektronik paranin tiikketici davranisi
tizerindeki etkilerinden, para politikasi araglart olarak kullanimina kadar birgok énemli
noktada incelendigi ve bunun siirdiiriilmesi gerektigi aciktir. Bu siirdiirilme ihtiyaci, gelisen
teknolojinin her gegen giin daha fazla etkisini artirmasina, Covid-19 benzeri krizlerde
elektronik para ihtiyacinin ve dneminin bireylerce daha iyi anlagilmasina ve adaptasyonun
kolaylasmasina bagli olarak gdsterdigi doniisiimden kaynaklanmaktadir (Krismawintari ve
ark., 2020; Pambudi & Rahadi, 2021; Atmaja, & Puspitawati, 2022). Bu sebeple TKM
cergevesinde konunun ele alinmasi farkli bir bakis agis1 olmasi yoniinden 6nemli olacaktir.

1.2. Teknoloji Kabul Modeli

Yenilikler insan hayatina girmeleriyle birlikte bircok noktada kullanicilarina fayda
saglamustir. Gelistirilen projeler teknolojik tirtinlere dontistiiriilmiis ve belirli bir uyum siireci
sonrasinda insan hayatina girebilmistir. Yeni teknolojiler birim maliyetleri nedeniyle ilk
olarak is hayatinda kullanilmaya baglanmistir. Her ne kadar yeni teknolojiyi kullanacak olan
personeller siiregleri her zaman kisa siirede tamamlayamaz olsalar da uzmanlar verimlilik
acisindan yeni teknolojilerin kullanilmasinin olumlu olacag goriisiindedir. Bunun yani sira
uzmanlar adaptasyon siirecinde yaganan bazi problemleri ve tiretim siire¢lerinin aksamamast
icin ilave ¢alismalarin siirekliliginden yanadir.

TKM, yeniligin dogrudan hedef kitlesi olan miisteriler tarafindan kabuliinii tasvir
etmektedir (Davis, 1989). Bu hipotez, yeni gelismelerin kullaniminin kabuliinii etkileyen
unsurlar1 arastirmak ve kavramak icin c¢alisilan birka¢ modelden alinmistir. Farkli
calismalarda elde edilen bulgularin bir araya getirilmesinde de Gerekgeli Eylem Teorisi
(GET) ve Planli Davranis Teorisi (PDT) gibi teoriler kullanilmaktadir.

Bu bakis agis1 ile TKM yeni bir teknolojinin benimsenmesinde etkili olan faktorlerin
incelenmesinde sik¢a kullanilmaktadir. Ik asamada 6zel bir yer veya bolgedeki kisilerin,
0zel bir teknolojinin kabuliinii etkileyen faktoérlerin incelenmesi siirecinde kullanilmistir.
Ornegin, isletmelerde ilk kez bilgisayar kullanilmaya baglandiginda kullanicilarin kabuliinii
etkileyen faktorlerin 6grenilmesi son derece onemlidir. Zira, adaptasyon siirecinin uzamasi
is siireclerinin aksamasina ve maliyetleri artisina neden olacaktir (Davis, Bagozzi, &
Warshaw, 1989).
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Insanlik tarihi boyunca farkli hizlarda gelisen teknoloji giiniimiizde giderek artan bir
hizla ilerlemektedir. 2000°1i yillardan sonra teknolojinin insan hayatinda daha genis bir yere
sahip olmasiyla birlikte teknolojik cihaz sahibi olan insan sayisinin artmasi her gelen yeni
teknolojik {irtin veya hizmetin niifusu olusturan bireylerin tamamina genellenebilir olmasina
neden olmustur. Teknolojik iirtin kullanimi dijitallesmeyi artirmistir.

TKM, Algilanan Fayda (AF), Algilanan Kullanim Kolayligi (AKK), Tutum (T) ve
Kullanma Niyeti (KN) degiskenlerinden olugmus olup kullanicilarin ilgili teknolojiye karsi
Kullanim Davranisini (KD) etkileyen faktorlerin incelenmesini amaglamaktadir. Siirec¢
igerisinde farkli arastirmacilar modeli diizenlemis, zamanin sartlarina ve arastirmanin
amacina uygun dissal degiskenleri modele dahil ederek ¢aligsmay1 tekrarlamiglardir (akt.
Davis, 1989).

AF degiskeni TKM’nin 6nemli degiskenlerindendir. Bunun nedeni olarak ise kisilerin
niyetlerini belirleyen en 6nemli faktdr olmasidir. Kisilerin niyetleri ise kullanim davranisinin
en onemli Onciili olarak goriilmektedir. AF, kisinin bir teknolojiyi kullandiginda ilgili
teknolojinin kendisine fayda saglayacagina inanma derecesidir (Davis, Bagozzi, & Warshaw,
1989).

AKK, teknoloji kullanicisinin s6z konusu teknoloji kullaniminin kolay olmasinin,
teknolojiyi kullanirken daha az gii¢c sarf ederek performansini olumlu etkileyecegini
diistiniilmesidir. E-para sistemlerinin algilanan kullanim kolayligi, sistemin kullanimini ve
adaptasyonunu kolaylastiracaktir (Venkatesh & Davis, 2000).

KN, bagimsiz ve aract degiskenler tarafindan aciklanmaya calisilmaktadir. Yeni
teknolojiler kullanan sayisina ilk etap ulasamadigi igin TKM c¢alismalar1 genellikle niyet
iizerine odaklanmaktadir. Mevcut arastirmada da e-paralar aktif yaygin kullanima sahip
olmadigi i¢in niyet {izerinde durulmustur (Min, So, & Jeong, 2019).

Bunun yani sira arastirma dijitallesen diinyada nakdi ve kaydi olarak kullanilan para
birimlerine ek olarak piyasada kullanim alani bulan elektronik paralarin kullanim kabuliine
yoneliktir. Bu nedenle bagimsiz Algilanan Uyumluluk (AU) degiskeni arastirmaya dahil
edilmistir. AU, kisilerin s6z konusu teknolojiyi gegmis deneyimleriyle paralel olarak gérmesi
ve benimseme siirecinde zorluk yasamamasini ifade etmektedir. Aragtirma kapsaminda ilgili
degiskene ait calisma sorulari literatiirden elde edilmistir (Karahanna, Straub, & Chervany,
1999).

2. Arastirmanin Metodolojisi

Bilimsel bir arastirmanin ana kurali, arastirilan konunun dlgiilebilmesi ve amaca uygun
sekilde tasarlanan ydntemin kosullarina uygun olarak veri toplama sistematiginin
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uygulanabilmesidir. Bu arastirmada tesadiifi olmayan kolayda ve amagli 6rneklem
yontemleriyle katilimcilara online olarak ulasilmistir. Veri toplama yontemi olarak
uygulanan anket, 37 soru ve 2 béliimden olusmaktadir. Ik béliim demografik 6zellikler,
ikinci boliim ise bireylerin elektronik paraya karsi tutumunu tespit etmeye yonelik sorulardan
olusmustur. Degiskenler 5°1i Likert (5= Kesinlikle Katiliyorum; 1= Kesinlikle Katilmiyorum)
dlgeginde hazirlanmustir. Nisantas1 Universitesi Etik Kurulu’nun 4 Subat 2022 tarihli onay1
dogrultusunda, 165 katilimciya anket uygulanmistir. Bu sekilde yiiriitiillen bir arastirma
yonteminde drneklem, belirli kriterlere bagli olarak aragtirmact tarafindan amagli olarak
se¢ilmektedir (Hair, Anderson, Tatham, & Black, 2010). Bu c¢alismada 6rnekleme karar
verme kriterleri; Istanbul ilinde ikamet eden yiiksek lisans ve iistii egitim diizeyine sahip,
e-para konusunda bilgi sahibi ve finans secktdriinde faaliyet gosteren sirketlerde
calisan bireylerdir. Arastirma siirecinde veriler 2022 yili Subat ayinda toplanmustir.

Verilerin analizinde, SPSS programi kullanilarak Faktor analizi, Kaiser-Meyer-Olkin
(KMO) ve Bartlett’s Testi uygulanmistir. Smart PLS paket istatistik programi ve ikinci nesil
cok degiskenli istatistiksel analiz teknigi, yapisal esitlik modelinden (YEM) faydalanilmistir.
YEM teknigi iki yaklasimdan olusmaktadir. Ik yaklasim 6rneklem biiyiikliigiiniin yiiksek
oldugu durumlarda kullanilmaktadir. ikinci yaklasim, drneklem biiyiikliigiinii gerektirmeyen,
varyans temelli, kismi en kiigiik kareler yapisal esitlik modeli (Partial Least Squares-
Structural Equation Modeling, PLS-SEM)’dir (Chin, 1998). PLS-SEM, Sosyal Bilimlerde,
aciklayici ¢aligmalar i¢in model tanimlamada kat1 varsayim igermeyen ve esnek temelli bir
yontem olarak kabul edilmektedir. Arastirmaci, kriterlerini genisletemiyor ve kiigiik bir
orneklem hacmi ile caligmak durumunda kaliyor ise yontem olarak PLS-SEM yontemi tercih
edilmelidir (Hair ve ark., 2010).

Arastirma hipotezleri, calisma konusu ile ilgili kullanici tutumlarini degerlendirmek
amact ile agagidaki sekilde onerilmistir.

H1: Kisinin E-para teknolojisi kullandiginda ilgili teknolojinin kendisine fayda
saglayacagina inanma derecesi kiginin bu teknolojiye yonelik kullanim niyetini olumlu
yonde etkilemektedir.

H2: Kisinin E-para teknolojisi kullandiginda ilgili teknolojik uygulamanin kullanim
kolaylig1 kisinin bu teknolojiden fayda saglayacagina yonelik algisini olumlu yonde
etkilemektedir.

H3: Kisinin E-para teknolojisi kullandiginda ilgili teknolojik uygulamanin kullanim
kolaylig1 kiginin bu teknolojiye yonelik kullanim niyetini olumlu yonde etkilemektedir.

H4: Kisinin E-para teknolojisi kullandiginda ilgili teknolojik uygulama ile sagladigi

iktisat Politikasi Aragtirmalari Dergisi - Journal of Economic Policy Researches Cilt/Volume: 9, Sayi/Issue: 2, 2022 483


https://orcid.org/0000-0002-2500-146X
https://orcid.org/0000-0002-5196-1499

Bireylerin Elektronik Para Tutumlarinin Teknoloji Kabul Modeli Cercevesinde incelenmesi

uyumluluk kisinin bu teknolojiden fayda saglayacagina yonelik algisini olumlu yonde
etkilemektedir

HS5: Kisinin E-para teknolojisi kullandiginda ilgili teknolojik uygulama ile sagladigi
uyumluluk kisiye bu teknolojide kullanim kolaylig1 saglayacagi yoniinde olumlu etki
saglamaktadir.

2.1. Aciklayic1 Faktor Analizi

Faktor analizi, degiskenler arasindaki iliski katsayilart yardimi ile ¢ok sayidaki degisken
arasindaki iligkiyi inceler. Ayni yapiy1 6lgen ¢ok sayidaki degiskenler arasinda var olan konu
kiimelerinin digerleri ile arasindaki baglant1 ve giice bakarak, tanimlanabilir ve anlamli daha
kiigiik gruplar olusur (Yikselen, 2013).

Aciklayici faktor analizi (AFA), istatistiksel bir yontem olarak sosyal bilimlerde en ¢ok
tercih edilen analiz yontemlerinden biridir. Bu yontem ile agiklanan varyans degeri sayesinde
faktor yiikleri agisindan yapilan mukayese sayesinde faktor dagilimi saglanir (Karaman,
Atar, & Cobanoglu, 2017) KMO Ornek Uygunlugu degeri ve Bartlett’s testlerini de verir.

Tablo 1: Aciklayic1 Faktor Analizi Sonuclari

Alt Boyut Gozlenen Degisken Ozdeger Agiklanan Varyans (%)
AF AF1 2,867 74,151
AF2 0,416 11,557
AF3 0,531 8,214
AF4 0,246 5,822
KMO: 0,816
Bartlett Kiiresellik Testi: [x*(6)=1001,146, p< 0,001]
AKK AKK1 2,658 65,689
AKK2 0,513 14,361
AKK3 0,407 11,410
AKK4 0,326 8,498

KMO (Orneklem Yeterliligi): 0,802
Bartlett Kiiresellik Testi: [x2(6)=759,512, p< 0,001]

AU AU1 2,221 74,816
AU2 0,398 15,396
AU3 0,252 9,721

KMO (Orneklem Yeterliligi): 0,762
Bartlett Kiiresellik Testi: [x*(3)=627,434, p< 0,001]

KN KN1 2,298 73,632
KN2 0,398 15,357
KN3 0,287 10,912

KMO (Orneklem Yeterliligi): 0,743
Bartlett Kiiresellik Testi: [x%(3)=618,062, p< 0,001]
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KMO ve Barlett’s testleri elde edilen verilerin analize uygunlugunu belirler. KMO
degeri>0.7 olmas1 beklenen, yeterli bir deger olarak kabul edilir (Field, 2018). Tablo 1’¢
gore KMO degerleri>0.7 ile 6rneklem sayisinin uygunlugu saglanmistir. Bartlett testi ile
kikare dagilimina uygunluk, veri matrisinin birim matris olup olmadigi, degiskenler
arasindaki iligki katsayilari test edilmis olur. Bartlett testi, tim korelasyon katsayilari sifirdir
bos hipotezini test eder ve temel hipotez reddi, verinin analize uygun oldugunu ifade eder.
Ayn1 zamanda p degeri <0.001 ile veri seti faktor analizine uygunlugu belirtmektedir,
calismada veriler normal dagilmaktadir. Tablo 1’de elde edilen degerler, caligmada elde
edilen verilerin uygunlugunu belirlemistir.

2.2. Ol¢ek Giivenirligi ve Gegerligi

Calismada 6l¢iim modeli degerlendirilmis, sirastyla model Smart PLS programinda
¢cizilmis, PLS algoritmasi ¢alistirilmis, faktor yiik degerleri, kompozit (bilesik) giivenirligi,
AVE (ortalama aranan varyans) kontrol edilmistir. Yakinsama Gegerliligi ve Ayirsama
Gegerliliginin kontrol agsamalari izlenmistir. Elde edilen analiz sonuglart degerlendirildiginde,
analizde kullanilan degiskenlerin gegerlik ve giivenirlik sagladigina karar verilmistir.
Modelden ¢ikarilmast gereken bir degisken olmadig1 goriilmiistiir.

Olgiim teorilerinde giivenirlik; uygulanan test veya 6lcek sonuglarinin kavramsal yapiya
iligkin olguyu dogru sekilde sunmasiyla birlikte 6rneklemden bagimsiz olarak alinan cevabin
fonksiyonu olabilmesidir (Cakmur, 2012).

Olgiimii giiclendirmek icin aranan bir diger unsur da gecerliktir. Ana kiitleye yapilabilecek
genelleme ve amaca uygunluk gegerlik sayesinde tamamlanir. Kullanilan 6lgiim aracinin
hedefledigi 6lgmeyi ve dlgebilirligi de gegerlik sayesinde degerlendirilir (Cakmur, 2012).

YEM ailesinin bir {iyesi olan ikinci jenerasyon, “yumusak modelleme”- normal dagilim
sart1 aramayan, ¢ok degiskenli bir istatistik metodu olan Smart PLS veri analiz programi ile
6lgek giivenirligi ve gecerligi sinanmis, uygulanan yontem ve ¢iktilar tablolar ile sunulmustur
(Wold,1980). Calismada model tahmini Smart PLS ile yapildigindan uyum iyiligi kriterleri
yerine veri model uyumu degerlendirilmistir (Diilgeroglu, 2017).

Giivenirlik i¢in icsel tutarlik, homojenlik 6l¢iitli sayilan Alpha katsayisi elde edilmistir.
Cronbach’s Alpha degerinin >0,70 olmasi gerekmektedir (Hair ve ark., 2010) ancak tek
basina yeterli degildir (Simsek, 2007).
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Tablo 2: Anket Sonuclarina iliskin Faktor Yiikleri ve Cronbach’s Alpha Degerleri
(Giivenirlik Degerleri)

N Yap1
Madde Giivenirligi GiivenI;rligi
o . T Kompozit Ortalama
Degisken Gostergeler Faktor Yiikleri Cronbach’s Alpha Giivenirligi-CR Varyans
Degeri (AVE)
AUl 0.928
Algilanan AU2 0.910 0.930 0.950 0.828
Uyumluluk
AU3 0.941
AF1 0.929
Algilanan AF2 0.942
Fayda AF3 0.899 0.931 0.951 0.830
AF4 0.867
Aleal AKK1 0.864
Kugllls;ll:llzrl:ll AKK2 0907 0918 0.948 0.858
Kolayhg AKK3 0.935
AKK4 0.935
KN1 0.891
Kullanma KN2 0.932
Niyeti KN3 0.916 0.931 0.951 0.829
KN4 0.903

Cronbach’s Alpha degerleri, bir dl¢egin tesadiifi bir hata igermemesinin tespiti i¢in kabul
goren en klasik giivenirlik testleri igerisinde yer alir (Yikselen, 2017). Madde giivenirligi
i¢in izlenen degiskenlerin Alpha degeri ve faktor yiik degeri>0.70 olmasi beklenir (Hair ve
ark., 2010). Diger taraftan, Yap1 Giivenilirligi, i¢sel tutarlilik giivenirligini daha yiiksek
tahmin etme yodnelimindedir ve yiiksek giivenirlik tahminine neden olur. Yapi
Giivenirligi>0.80 degeri ile giiglii,>0.70 ise kabul edilebilir bir 6lgegin varligini ortaya
koymaktadir (Garson, 2016). Yap: Giivenirligi 0-1 arasinda deger alabilir ancak kritik egik
0,6’dir (Afthanorhan, 2013). Bilesme gegerliligi izlemek i¢in elde edilen AVE degeri>0.50
olmas1 beklenir (Hock & Ringle, 2006). En disiik AVE degeri 0.828 ile gegerlilik elde
edilmistir. TKM nin alt boyutlarina ait giivenirlik degerleri, homojen bir yap1, i¢sel tutarls,
yiiksek giivenirlik seviyesinde belirlenmistir.

Nicel aragtirma modellerinde incelenen Giivenirlik analiz degeri yaninda bir diger deger
Yakinsama ve Ayirsama Gegerlik analizidir.

Ayirsama Gegerlik analizi i¢in arastirma kapsaminda elde edilen degiskenler arasi
korelasyon analizi sonuglar1, Fornell-Lacker Kriteri degerleri olarak asagidaki tabloda
verilmistir (Tablo 3).
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Tablo 3: Fornell-Lacker Kriteri Tablosu, Degiskenler Arasi1 Korelasyon Analizi Sonuclari
(Gegerlilik Degerleri)

Yakinsama e
Gegerliligi Ayirsama Gegerliligi
. Algilanan Algilanan Kullanim Algilanan Kullanma
Degisken AVE Fayda Kolayh@ Uyumluluk Niyeti
Algilanan Fayda 0.830 0.910%*
Algilanan Kullanim 0.858 0.777 0.911*
Kolayhg:
Algilanan Uyumluluk 0.828 0.823 0.801 0.927*
Kullanma Niyeti 0.829 0.686 0.684 0.721 0.911*

* Kosegen elemanlarda AVE degerlerinin karekokii sunulmustur.

Yakinsama Gegerliliginin saglanabilmesi i¢in her bir degiskenin AVE katsayisinin>0.5
olmasi beklenir (Bagozzi & Yi,1998). Bulgular esik deger lizerindedir. Ayirsama
Gegerliliginin tespiti i¢in, Fornell-Lacker Kriterine gore degiskenlerin AVE deger
karekokiiniin bulunduklart satir ve siitundaki korelasyon degerlerinden biiyiik olmas sarti
aranir (Hair ve ark., 2010). Tablo 3’te izlenen degerlere gore, modelin Ayirsama
Gegerliliginden, degiskenler arasinda pozitif yonlii korelasyonun varligindan ve modelin
dogrulayici faktor analizinin uygunlugu ve tamamlandigindan s6z edilebilmektedir.

3. Bulgular

Arastirmaya iliskin kurulmus olan yapisal modele ait Smart PLS 3.0 ¢iktis1 Sekil 1°de
verilmistir. Elde edilen yol katsayilar1 izlendiginde degiskenler arasinda 0.801 ile en giiclii
etkinin AU degiskeninden AKK’ya oldugunu ve etkilesimin sirasiyla AU’dan AF’ye, AF’den
KN’ye, AKK’dan KN’ye ve AKK’dan AF ‘ye izlendigini, bagimli ve bagimsiz degiskenler
arasinda pozitif yonlii iliski oldugu séylenebilmektedir.

Sekil 1. Arastirmanin Yol Analizi

AF2 AF3 AF4 AF1

N

0o42 08% 0867 gogog

0.561 0390 e

¥
AT e 0891 kN2

028 0932
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~
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Kurulmus olan yapisal modele iliskin elde edilmis olan bulgular Tablo 4’te verilmistir.

Tablo 4: Yapisal Modele Ait Ciktilar

Degisken Tligki Yol Katsayis1 t Degeri p Degeri II)):s(;,eokSlel;Il]dpioltfi%?
H1 AF > KN 0.390 3.579 0.000 Evet
H2 AKK > AF 0.327 3.789 0.000 Evet
H3 AKK - KN 0.381 3.800 0.000 Evet
H4 AU > AF 0.561 7.105 0.000 Evet
H5 AU > AKK 0.801 16.897 0.000 Evet

Yol katsayilariin %5 lik anlamlilik diizeyini saglayabilmesi i¢in t degerlerinin >1,96
olmasi idealdir. Hesaplanan t degeri> t tablo degeridir. t degerleri faktdr yiiklerinin
istatistiksel olarak anlamli oldugu ve p<0,05 degeri ile ¢alismanin tiim hipotezlerinin
desteklendigi goriilmektedir. Tablo 4 ile sunulan pozitif yol katsayilar1 sayesinde bagimli ve
bagimsiz degiskenler arasinda pozitif yonlii iliski oldugu sdylenebilmektedir.

Ampirik akademik ¢aligmalar i¢in incelenmesi gerekli olan, belirleme katsayist R?,
bagimli degigkeni 6lgme giiclinii tespit etmektedir. TKM model gecerliligi ve uyumu, faktor
yiikleri, yol katsayilar1 beraberinde alt boyutlarina iligkin elde edilmis olan R* degerleri ile
de Tablo 5’te verilmistir.

Tablo 5: Degiskenlere Ait R* Degerleri

Degisken R? Radj?
AF 0.716 0.712
AKK 0.642 0.639
KN 0.528 0.521

Degiskenlere ait AF, AKK, KN R?degerleri sirasiyla, 0.716, 0.642 ve 0.548’dir. R?
degerlerinin biiyiikliigii tahmin degerlerini dogrulamada referans olarak goriilmektedir. Tim
hipotez degiskenleri i¢in bagimli degiskeni dlcebilir giigte oldugu sdylenebilir.

Bagimli degigken KN’ye ait R? degerinin 0.528 olmasi, ilerleyen siiregte aragtirmaya
farkli bagimsiz degiskenlerin dahil edilmesi sayesinde bagimli degiskeni agiklama yiizdesini
artirabilecegi diigiiniilmektedir.

Sonuc¢

Calismanin amact Bireylerin Elektronik Para Tutumlarini, TKM ile inceleyerek, alan
yazininda gegerlik ve giivenirligi test edilmis bir 6lgcek sayesinde genellemelerin
yapilabilmesine uygun sonuglar saglayabilmektir. Arastirma modeli kapsaminda &nerilen
hipotezler istatistiksel sonuglari nedeni ve modeli dogrulama agisindan 6nemlidir. Caligmada
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Smart PLS 3.0 programi 6ncelikle yeni nesil veri analiz programi ve “yumusak modelleme”
metodu olmasi nedeni ile secilmistir (Wold,1980). Smart PLS 3.0 programi, varyans tabanli
Yapisal Esitlik Modelidir. Ulusal ya da uluslararasi arastirmalarda, insan — teknoloji konulu
sosyal arastirmalar i¢in en sik kullanilan programlar i¢inde yer almaktadir.

TKM’nin amaci; en az degiskenle, bilgi sistemleri kullanicilarinin davranislarini ve
teknolojiyi benimsemelerine etki eden faktorleri teorik olarak dogrulanmis bir modelle
¢ozebilmektir. TKM birbiri ile iligkilerinin 6l¢tildigi farkli faktér kombinasyonlarindan
olusmaktadir. Bunlar; uygunluk/uyumluluk, algilanan kullaniglilik, algilanan kullanim
kolaylig1, tavir, davranis niyeti ve sistem kullanimidir. Yapilan ¢alismada 3 faktor ile analizi
yapilmis KN bagimli, AF, AU ve AKK, bagimsiz degiskenlerinden olusan R? ve diger
degiskenler ile olusturulan hipotezler test edilmistir. Tiim hipotezler desteklenmistir.

Mobil uygulamalarin kabulii ve benimsenmesi ile ilgili literatiir incelemesinde, en ¢ok
reklam sektoriinde mobil uygulamalar, sosyal medya uygulamalari, mobil bankacilik, mobil
pazarlama ve mobil egitim uygulamalar tarafinda yapilan ¢aligmalarla karsilagiimistir
(Pikkarainen, Pikkarainen, Karjaluoto, & Pahnila, 2004; Dogan, Rana, & Yilmaz, 2015;
Fedorko, Bacik, & Gavurova, 2018; Shukla & Sharma, 2018).

Gergeklestirilen galisma sonucunda, mobil uygulamalarin kullanici dostu 6n ve ara yiiz
yazilimlar1 ile e-para uygulamalari se¢iminde biiylik bir etki yarattigir anlasilmistir.
Kullanicilar, giivenlikli kullanimi ile anlasilir, kullanict dostu, dogru, hizli, kendilerine
segenek sunan ve kolaylikla fayda saglayabilecekleri uygulamalar: segtiklerini beyan
etmiglerdir. Ayrica mobil uygulamalara kars1 giiven hisseden kullanicilarin ¢evrelerine
tavsiye edebilecegi gerek sosyal hayatlarinda gerekse islerinde mobil uygulama kullanimiin
yayginlasmasina katkida bulunacaklari anlagilmistir.

TKM’de AF ve AKK degiskenleri arasindaki iligki literatiirde bir¢ok calismada
kanitlanmistir. Kisilerin algiladiklart kullanim kolayligi s6z konusu teknolojinin
kullaniminda algiladiklar1 fayday: pozitif olarak etkilemektedir. Fussell ve Truong’in sanal
gergeklik iizerine yapmis oldugu ¢alismada AKK degiskeni AF’yi pozitif olarak etkilemistir
(Fussell & Truong 2021). Sagnier ve arkadaglarinin yapmis oldugu diger bir sanal gergeklik
iizerine yapilan ¢alismada da ayni sonuglar elde edilmistir (Sagnier, Loup-Escande,
Lourdeaux, Thouvenin, & Valléry, 2020). Mevcut arastirmada kisilerin e-para uygulamalarini
kullanirken kisisel performanslarinin artacagini distinmeleri, s6z konusu teknolojinin
kullanimindan algiladiklari fayday: pozitif yonde etkilemektedir.

Bir diger konu ise dnerilmis olan H; hipotez testine gore; kullanicilarin e-para
uygulamalarma yonelik kullanim kolaylig1 algilariin artmasi, kullanim niyetlerini olumlu
yonde etkilemektedir. Alan yazinda yiriitiilmiis olan bir diger ¢alisma olan Min ve
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arkadaslarinin yapmis oldugu arastirma igerigindeki TKM ¢alismasi mevcut arastirmayla
paralellik gostermektedir. Min ve arkadaslarinin yapmis oldugu ¢alisma Uber mobil
uygulamasi 6zelindedir. Algilanan uyumluluk degiskeni mevcut arastirmada oldugu gibi AF
ve AKK degiskenini pozitif olarak etkilemistir. Sonu¢ olarak kisilerin e-para kullanim
davraniglarini kendilerine uyumlu olarak gérmeleri mevcut teknolojiden algilanan fayday1
ve algilanan kullanim kolayligini pozitif olarak etkilemektedir. (Min, So, & Jeong, 2019).

E-para mobil uygulama kullanicilarinin fayda sagladigi yoniinde degerlendirdigi mobil
uygulamalarin kullanimini siirdiirdiikleri ve tutumlarinin faydaya odakli oldugu
anlasilmaktadir. E-para uygulama sahipleri, kullanicilarin mobil uygulamalardan
algiladiklar1 faydalar1 degerlendirdiginde mobil uygulama kullanim niyetlerinde artig sebebi
oldugu sonucuna varabilir. Rafique ve arkadaslarinin yapmis oldugu caligmada ise AF ve
AKK degiskenleri niyeti pozitif olarak etkilemistir. Mobil kiitiiphane {izerine yapilan
arastirmada elde edilen sonuglar, kisilerin mobil kiitiiphaneyi kullanirken algiladiklar fayda
ve s0z konusu uygulamanin kullanimindan dogan performans artis1 saglamalarinin mobil
kiittiphaneyi kullanma niyetlerini pozitif olarak etkiledigi goriilmiistiir. Mevcut arastirmada
da Rafique ve arkadaslarinin ¢alismalarina paralel sonuglar elde edilmistir. Aynt zamanda,
mevcut arastirmada kisilerin e para kullandiklarinda algiladiklar1 fayda ve kullanim
kolayliklar1 niyetlerini pozitif etkiledigi goriilmiistiir (Rafique, Almagrabi, Shamim, Anwar,
& Bashir, 2020).

Bu ¢alisma, mobil uygulama tercihleri hakkinda sistem gelistirme alaninda karar
vericilerin faydalanabilecekleri bir ¢aligma olabilecektir. Bunun yani sira, tiiketicilerin
e-para tutumlar ile ilgili bir referans ve akademik literatiire kaynak olusturma imkani
bulunmaktadir. Aragtirmada uygulanan tesadiifi olmayan kolayda 6rnekleme yontemi nedeni
ile yorumlarda genelleme yapilma olasiligi ortadan kalmaktadir. Uygulama, yalnizca
Tiirkiye, Istanbul’da belli bir grubu kapsadigi i¢in calismanin kisitin1 olusturmaktadir. Mobil
uygulama kullanan tiim bireylerin incelenmesi, mobil uygulamalar hakkinda gerek iilkeler
gerekse de toplumlar arasi karsilagtirma yapma imkaninin yaratilmasiin daha verimli
olacagi degerlendirilmektedir.

Sunulan calismaya ek olarak, e-paranin giiniimiiz itibari ile kullanilmasinin, kisilerin
yaygin olarak sahip oldugu teknik aygitlar ile miimkiin oldugunu, olusturulmasinin diger
paralara gore rekabetci sayilacak seviyede ekonomik, islevsel ve koruma 6zelliklerini
tasimast nedeni ile daha genis kitleler tarafindan kullanilabilecegini sdylemek yanlis
olmayacaktir. Ancak, e-paranin hicbir teknik problemle karsilasilmayacagi, degerin
kaybolmayacagi, gegerliligini yitirmeyecegi konusunda bir koruma saglamas: gerekliligi
mevceuttur.
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E-para uygulamalarinda gelisme ve hiz kazandiracak diizenleyici desteklerin tek tek
iilkeler tarafindan saglanmasinin yaninda biitiin iilkelerde, ortak bir platform iizerinde
uygulamalarm kullanilir hale gelmesinin, e-paranin nakit paranin yerini alma potansiyelini
oldukea yiikseltecegi sdylenebilir. Bu ¢alismanin e-para kullanimi niyeti ile ilgili gelecekte
yapilacak c¢alismalara referans olmasi beklenmektedir.
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ABSTRACT

This study seeks to observe whether or not the financial instruments
offered by the interest-free financial institutions cause a dilemma in
generating fair prices for the consumers. Additionally, it also attempts
to provide a comparative framework towards cost-free and accessible
financial offers in terms of loaning by both conventional and participation
banks. As part of the study, a 34-item questionnaire has been drafted to
identify the consumer behaviors within the framework of a theory of
fair consumer behavior. To test the validity and reliability of the scale,
exploratory factor analysis and cronbach alfa tests were utilized. Based
on the findings in the test, 28 items were included in the analysis.
Subsequently, multiple regression analysis was performed between four
factors identified in conjunction with the exploratory factor analysis. The
results confirm the hypotheses offered for the theory of fair consumer
behavior. In other words, the study concludes that the interest-free
financial institutions, serving as alternatives to the interest-based financial
system, attract the fair financial system perceptions of the consumers
not just because they offer interest-free products and services, but also
because of additional factors.
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Bu calismada faizsiz finans kuruluslarinin finansman enstriimanlarinin
tuketiciler nezdinde adil fiyatl ¢ozimler saglamada ikilem olusturup
olusturmadiginin gézlemlenmesi amaglanmaktadir. Bunun yani sira
calisma hem geleneksel hem de faizsiz bankalar tarafindan sunulan
ve herkes icin ulasilabilir ve maliyetsiz finansman tekliflerine yonelik
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karsilastirmali bir cerceve sunmayi hedeflemektedir. Calismada adil tlketici davranisi teorisine bagl olarak tiiketici
davranislarinin tespit edilmesine ydnelik 34 maddeden olusan bir anket olusturulmaktadir. Olcegin yapi gecerliligini ve
guvenilirligini test etmek icin kesfedici faktor analizi ve cronbach alfa testleri kullaniimistir. Bu testler sonucu degerler
dikkate alindiginda 28 madde analize dahil edilmistir. Ardindan kesfedici faktor analizi sonucu belirlenen dort faktor
arasinda Coklu Regresyon Analizi yapildi. Sonug itibariyle adil tiketici davranisi teorisi icin olusturulan hipotezlerin gegerli
oldudu saptandi. Dolayisiyla faizli finans sistemine alternatif olarak islemlerini yuriten faizsiz finans kuruluslarinin salt
faizsiz seceneklere sahip olusunun tiketicilerin adil finansal sistem algilarini cezbetmede yeterli olmadigi gézlemlendi.

Anahtar Kelimeler: Tiiketici davranis, islami bankacilik, davranissal finans, kesfedici faktor analizi, islami finans
Jel Code: G11, G40, G41

Introduction

The strongest criticism of Islamic Finance is that the transactions do not have the asset-
based basis promised by Islamic teachings but are based solely on commercial and economic
purposes (Dusuki, 2008). In addition, it is emphasized that interest-free financial institutions
(iffis) should offer more equitable financial options in line with the Islamic discipline
(Chapra, 1985). One of the obstacles that the iffis encounter in providing financing by
relying on interest-free financing method is the higher costs associated with their methods
and products, compared to others. Reasonable cost and interest-free provision play key roles
in the attainment of financial fairness for a financing method. Additionally, accessibility by
all to a financing method is also determinative in the financial fairness (Hanudin Amin,
2008). For this reason, the transactions by the iffis should be discussed in reference to the
notion of financial fairness which refers to the ability of fund-demanding consumers in a
national economy to have easy and low-cost access to the financial options (Okumus &
Genc, 2013).

This study reviews the notion of financial fairness in reference to its role on the consumer
behaviors because it is necessary to determine the perceptions of the individuals on the
consumer behaviors (Amin, Abdul-Rahman, & Razak, 2014). Additionally, this paper seeks
to clarify the attitudes of the religious people towards their perceptions of financial fairness
in their financial preferences. On the other hand, whether or not the interest-free financing
instruments are accessible and should be analyzed within the context of financial fairness
because accessibility of a financial product may affect the decisions of the religious people
(Haque, Osman, & Ismail, 2009). All the three factors may affect the financial fairness
perceptions of the consumers, making the relevant financial instruments fairer. In other
words, theoretically, it is possible to argue that interest-free financing, cost advantage and
accessibility (when combined together) may constructively affect the fair consumer
behaviors of the individuals. We will try to test these factors empirically in this study. The
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main argument of this study is focused on whether or not the iffis offering accessibly, and
low-cost financial alternatives leads the consumers to prefer interest-free options because if
a fairer financial system is to be built, all the relevant financing options should be accessible
to the wider community.

Several studies have found that the role of religious satisfaction in the eyes of customers
of IFFSs has a full moderator effect (Amin et al., 2014; Chaouch, 2017). Amin, Abdul-
Rahman and Razak. (2014), tested the effects of religious satisfaction, financial justice, and
welfare factors on the consumer tendency to use interest-free financing methods to obtain
home financing. It is concluded that the religious satisfaction factor has a full regulatory role
on customer tendencies, but financial justice and welfare factors, among other factors, do
not have a significant effect on the preference of interest-free methods. Also there are studies
conducted in various samples in Turkey on customer/consumer behavior towards interest-
free banks (Okumus & Genc, 2013; Gengtiirk & Cobankaya, 2015; Ozen, Senyildiz &
Akarbulut, 2016; Ustaoglu, 2018). In these studies, in addition to the religious satisfaction
factor of customer/consumer behavior, factors such as financing cost, easy access to finance,
bank service quality, education level and financial awareness are included in the analysis.
However, the financial justice perceptions of customers/consumers who prefer interest-free
financing are not analyzed in the studies. As a moral value, the factor of financial justice is
not discussed, instead the factor of religious satisfaction is taken into account. In other
words, only the interest-free financing method is considered sufficient to fill this gap.
Additionally, as another and important moral value, the fact that customers have fair pricing
of related financial products and financing methods, is left out of the analysis. In this study,
it will be analyzed whether the interest-free nature of such financing methods also validates
financial justice in the eyes of the customers of iffis. In this way, the theory will be tested
through customers’ or consumers’ perceptions of justice in accessing finance.

In a conventional economy, the interest rates tend to achieve some sort of balance in the
market over time. Particularly the interest rates that are determined by profitability between
two financial parties (fund-supplier and fund-demander) are correlated to the inflation rates.
Wicksell, a lead figure of the neoclassical school, divides interest into two parts, the
monetary interest rate and natural interest rate. The monetary interest rate refers to the
interest rate that a financial institution procures out of the funds it provides for its clients,
whereas the natural interest rate is the interest rate offsetting the saving supply/demand
(Skousen, 2014, pp. 351). The positive difference between the monetary interest rate
determined by the banks and the natural interest rate leads to a deflationist process, whereas
the negative difference between the two leads to inflationist process (Barber, 2007). As
argued by the neoclassical school, the real interest rate is formed at the intersection of the
fund supply and demand. In other words, quantitatively, the interest rate is a dynamic scale
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determined by the fund-supplier and the fund-demander in the market. For this reason, for
the sale of a more reasonable empirical observation over the financial market, focus on the
consumption decisions or behaviors on the fund-demanding side will make a research
inquiry more practical and efficient. This is why this study discusses the effect of the interest
upon the notion of financial fairness with reference to the role upon the individual consumer
behaviors. Because they are on the fund-demanding side, interest should be considered a
cost element for the individuals.

Additionally, researching the extent to which the religious individuals will consider
accessibility as a factor (in addition to cost advantage) will contribute to the literature. The
study first deals with the literature review, particularly scholarly accounts on the consumer
behaviors with special reference to the interest-free financing. Similarly, the framework
these studies offer in relation to the fairness in a financial system is studied. In consideration
of the flaws and deficits in these studies, a theory of fair consumer behavior is introduced.
Subsequently, in discussion of the objectives of the Shariah, the concepts of justice and
welfare are addressed. The methodology section presents the hypotheses of the research, the
sample and the tests employed to identify the reliability. The tests run for the reliability and
validity of the research are estimated by the multiple regression test to create a model. The
results and findings are empirically analyzed to draw generalizable conclusions.

1. Literature review

The interest-free financial system is a form of financial organization that is free from
interest, speculation and manipulation based on financing methods approvable under the
tenets of Islamic law. This form of financial organization is reviewed in general in the
literature within the context of Islam economics (Warde, 2000). According to Amin et al.
(2014), the main goal of Islam economics is to create equal opportunity in the distribution of
income to ensure optimum distribution of the resources, leading to ultimate economic
welfare. Additionally, the interest-free system generates equal opportunity for the demanding
side, thus seeking to ensure that all resources are presented to all interested. Hypothetically,
this eradicates waste or misuse of the resources and ensures that the consumers meet their
demands at more reasonable costs. In the end, this will serve social justice within the
economic domain. Today, this financial system is operated systematically by the iffis as most
of its transactions are upheld by the interest-free (or participation) banks (Warde, 2000).
Most transactions are performed in form of partnership (mudaraba and musharaga), advance
purchase-future sale (murabaha) and advance provision of the financing-future delivery of
the product (selem and istisna’) (Schoon, 2016, pp. 54-55). Musharaka refers to a trade
agreement where two entrepreneurs become partners in profit and loss proportionate to the
amount of capital they risk. In mudaraba agreement, one party risks its labor whereas the
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other its capital. In the end, the supplier of labor becomes entitled to the one-third of the
profit whereas it will have no financial liability in case of any loss. In other words, in this
option, the capital provider assumes the entire loss (Mirakhor & Zaidi, 2007, p. 51).

A review of the interest-free financial practices and transactions reveals that three main
activities or risks are strongly discouraged: a state of extreme uncertainty (gharar), blatant
gambling (maysir) and prohibited by religious rules (haram) (Schoon, 2016, pp. 44-45). A
state of extreme uncertainty mainly refers to transactions performed in stock exchanges or
capital markets whereas blatant gambling refers to risky games such as lotteries. In terms of
religious prohibition, interest-based (riba) transactions and products are categorically banned
(Algaoud & Lewis, 2007, p. 38). According to Igbal, Ahmad and Khan (1998), the basic
difference between interest-free and interest-based financial systems is in the role attached
to the entrepreneur. In the case of interest-free system, entrepreneur may be considered any
kind of trader who needs financing. The conventional banks define the entire risk for the
relevant part when it provides financing for the entrepreneur (Algaoud & Lewis, 2007, p.
44). In other words, the entrepreneur, in this case, is in a position of bearing the risk of
uncertainty when procuring financing for their commercial activities. However, according to
interest-free financial system, the participation banks share the risk with the entrepreneur. In
other words, the interest-free financial system runs under a principle through which the risk
is shared, thereby maintaining financial fairness (Igbal, Ahmad, & Khan, 1998, p. 16). To
identify the kind of factors that affect the financing demands by individual or commercial
clients asking for a fund based on interest-free methods will help measure and characterize
the notion of financial fairness.

The strongest criticism suggests that the iffi operations have no genuine interest-free
basis (Chapra, 1985; Siddiqui, 2001; Haron & Hisham, 2003). In otherwords, critics argue
that it is not possible to speak of a mechanism in the iffis that accomplishes financial fairness
because there is no asset-based financial ground for these activities (Wajdi Dusuki, 2008).
Dusuki (2008) holds that this is because large part of the literature on Islamic banking is
focused on the commercial and economic aspects only. Others suggest that the banking
activities relevant to social problems are often neglected in the academic debates (Hassan &
Bashir, 2005; Sarker & Hassan, 2005; Brown, Hassan, & Skully, 2007; Choudhury, 2007, p.
34). Additionally, this view further recalls that the iffis have not modernized themselves in
compliance with Islamic law. The state organs have to play the lead role in the creation of
the necessary legal background. In other words, the state has to play a dominant role so that
financial fairness on the social level is maintained. Because this is not accomplished, some
Muslim countries fail to achieve financial fairness (Lewis & Algaud, 2001; Satkunasegaran,
2003). Some even argue that the iffis may greatly contribute to the achievement of financial
fairness by avoiding interest-based transactions alone (Haron & Hisham, 2003; Siddiqui,
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2001). Furthermore, it is argued that the iffis, after ensuring lasting cost minimization in
favor of the consumers, may lead to financial improvement for the entire society (Al-Omar
& Abdel-Haq, 1996; Haron, 1995).

While profitability is certainly a priority, this should not be the only criterion to measure
the performance of the iffis. Only when this is done the iffis may combine the material and
social goals that would serve the objectives of Shariah and create an environment of mutual
trust and financial fairness. The literature also stresses that the interest-free financial system
should commit itself to universal justice and should work with the view that universal
welfare is to be established. This is referred to in the Islamic literature as maslahah (public
utility) which could be reviewed in conjunction with the objectives of shariah. To this end, it
could be concluded that profit maximization should not be the ultimate goal of the iffis
(Siddiqui, 2001; Rosly & Abu Bakar, 2003; Haron & Hisham 2003; Naqvi 2016). Instead,
they should encourage universal Islamic norms and values. In other words, the interest-free
financial system should strive to maintain financial fairness in all human interactions (Al-
Omar & Abdel-Haq, 1996).

On the other hand, the literature also stresses that the iffis should feel responsible to
comply with the tenets of Islamic law. However, some argue that because they are
commercial institutions, the iffis may prioritize profit maximization in their operations
and activities (Satkunasegaran, 2003). This line of argument suggests that a financial
institution is responsible vis-a-vis the shareholders and the clients and that public
institutions should be cited as liable for the provision of services relevant to social justice.
More specifically, those who subscribe to this view further note that the iffis, when
optimizing their operations in compliance with the Islamic law, should also perform such
charity works as alms payments. However, this should be done in proportion to the legal
requirements and obligations. This is because certain measures should be taken to ensure
that the monies of the funds deposited by the shareholders, or the clients are not spent in
social affairs that are not required by the law. When this is done, possible risks on the
applicability of an interest-free financial system may be minimized (W. Dusuki 2008).
Ismail (2002) who agrees with the model offered by Chapra (1985) holds that minimization
of the potential risks that would affect the iffis may be alleviated by attainment of the
profit maximization goals. However, in addition to this paradigm, Ismail (2002) argues
that this idea is more sustainable in countries like Malaysia where non-Muslims constitute
a majority. The model by Chapra (1985) argues, however, stressing that iffis should always
prioritize financial fairness in their operations and recalling that they should consider
profit maximization as a priority. It is possible to argue that this model is better
implemented in a predominantly Muslim country (Satkunasegaran, 2003).
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Findings by Dusuki (2008) also concur with the findings of works resonating with
Chapra’s views (Siddiqui, 2001; Haron 1995; Rosly & Bakar 2003; Haron & Hisham, 2003;
Nagqvi, 2016). These studies note that the iffis should not only care about profits but instead
they should promote the idea of interest-free banking. It is also stressed that despite close
attention by the iffis to the conventional banking practices, they may still offer alternatives
to the interest-based transactions. Further research confirms that arguments raised against
the activities of the iffis are without merit, suggesting that such criticisms are extremely
exaggerated and that the iffis are unjustly condemned (Yousef, 2004). Ahmad (2000)
suggests that the iffis are no longer imitate the conventional banks and instead, they lead to
radical changes in the conventional financial and economic understanding.

Academic studies on consumer behavior with reference to interest-free financing have
been continuing since 1989 (Haron et al., 1994; Amin, 2008; Lee & Ullah, 2011; Astrom,
2013; Chaouch, 2017). When we look at the studies done in Muslim countries around the
world, it is seen that there are basically three factors in choosing an interest-free institution
as a financing tool in some of the studies. These are (i) fast and efficient brokerage
services, (ii) practical alternative payment methods, and (iii) brand/image value factors of
the relevant financial intermediary. Fast and efficient brokerage services and practical
alternative payment methods can be thought of as easy access to finance. In other words,
the motivation for easy access to finance is a determining factor in consumer trends in
accessing institutions. The fact that the bank branches are located in busy places is also
determined to be a determining factor in easy access to finance (Hanudin Amin, 2008;
Okumus, 2005). Also, such studies did not find religious satisfaction as a motivating factor
in consumer tendencies towards interest-free financing (Astrém, 2013). Namely, it is
emphasized that it is meaningless for iffis to have advertisements only for religious
customers, since their financial instruments are operated in accordance with interest-free
methods (Hossain & Leo, 2009).

A study by Lee and Ullah (2011) on consumers’ tendencies towards Islamic banks in
Pakistan is noteworthy. The study provides descriptive statistics and cross-tabulation
analysis based on data collected from 357 clients. The aim of the study is to examine the
different motivational factors leading to the Islamic bank selection decision of customers
in Pakistan. In particular, it aims to examine the importance of Shariah compliance for the
clients of Islamic banks and hence the potential for the risk of withdrawal from bank
deposits if Sharia principles are violated. The findings reveal that the customers of Islamic
banks highly value Sharia compliance in their banks and that non-compliance with the
principles of Islamic law leads to disgruntled customers. In additon, the findings revealed
that compliance with Islamic law is not the only measure of satisfaction for customers of
Islamic banks.
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Al-Ajmi, Hussain and Al-Saleh (2009) conducted a survey on 650 people in Bahrain to
measure the tendency of people to banks operating with Islamic principles. According to this
study, it has been determined that 75% of Islamic bank customers have been customers of a
bank before. “Islamic religious belief” and “social responsibility” were the two most
important reasons. Afterwards, it is stated that the cost advantage comes in the third place.
Basically, it was emphasized that customers of Islamic banks are more familiar with
products/services that comply with Islamic law.

Academic studies focusing on consumer trends towards interest-free financing models in
Turkey try to measure customer satisfaction, financial service quality, and financial dynamics,
including whether the financial institution offers interest-free services (Okumus 2005; Toraman,
Ata & Bugan, 2015; Ozen et al., 2016). However, in the theoretical framework of these studies, it
is seen that the issue of fair behavior in consumer tendencies is not addressed. In the study of
Ahmetogullart (2021) it is stated that bank customers who do business with religious motives do
not carry out their transactions with purely religious motives. While the religious motive
determines the customer behaviors, it is also determined to be effective on the customer intentions
together with the utilitarian norm. Gengtiirk and Cobankaya (2015) drew attention to the content
of the parameters they measured in their study. In the related study, it was revealed that 70.2
percent of the participants were not customers of participation banks and about 60 percent of
these participants did not want to work with participation banks in the future. Among the answers
given by consumers to the question posed as the reasons for not asking for financing, the answer
“because it is not different from other banks” leads with 34.7 percent.

Okumus (2005), in a study he carried out among 161 customers of Private Finance Institutions
(PFI), determined a research problem aimed at identifying basically four problems. These are
“What are the reasons for consumers to prefer conventional (interest-bearing) banks over PFIs?”,
“What are the underlying reasons for PFI customers’ attitudes/attitudes towards conventional
(interest-bearing) banks?”, “PFI customers -to what extent- interest-free financial product? and
services?”, “How satisfied are the customers from the point of view of the PFIs?” such as research
questions. The study was carried out by randomly handing out questionnaires among five PFIs
located in a region where the religious population is concentrated in Istanbul. In the study, one of
the remarkable points; 80% of the participants were men. In addition, it was observed that 75% of
the participants partially fulfilled their religious duties and responsibilities. In addition, more than
81% of customers either own a business of their own or work for a private company. It was
determined that more than half of the respondents were both interest-bearing banks and PFI
customers. It is stated that the reason for this is that the privileges provided in the PFI are not
attractive in favor of the customer. In the study, it was observed that the majority of the participants
consisted of low and middle income people. It was stated that the main reason for choosing the
PFI was due to religious concerns and efforts. In another study,
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Ozen et al. (2016), conducted on 510 people in the province of Usak, they aimed to
measure the tendencies of households on interest-free banks. The sample of the study
consists of randomly selected people over the age of 18. The obtained findings were tested
using the ANOVA test. In the findings, it was determined that the tendency of consumers to
interest-free banks is low.

2. The theory of fair consumer behavior

The theoretical framework of this research was laid down by Amin et al. (2014) who
studied the consumer behaviors on the house-financing via Islamic methods that are based
on the theory of Islamic consumer behavior. The study relies on two scales, “Magasid al-
Shariah index (MSI)” and religious satisfaction. The hypotheses raised in connection with
the theory are determined by such variables as religious satisfaction, education, justice, and
welfare. The findings of the study reveal that the religious satisfaction and education
variables are key to the house financing whereas the two others, justice and welfare variables
that determine the nature of the theory, are insignificant. The notion referred to in the study
as religious satisfaction may be viewed as evasion from the interest-based financing
methods. What is striking is that in Malaysia, the case study in the research, the justice
variable was not determinative in the interest-free housing financing. In other words, the
study finds that the notion of justice has not been influential in the preferences of the
participants who were eager to acquire interest-free housing loan.

Additionally, Amin et al. (2014) note that the role of the religious satisfaction variable
serves as a source of mediator and not of moderator in the preferences of the clients for
financing. Some researchers even conclude that between the justice perception and preferring
such financing methods, the religious satisfaction factor plays a role of absolute regulation
(Al-Omar & Abdel-Haq, 1996; Wajdi Dusuki, 2008; Amin et al., 2014; Amin, 2019; Sayuti
& Amin, 2019). However, of the other factors tested, it is also concluded that the financial
fairness and welfare factors have no significant impact upon the preferences for the interest-
free housing financing. The religious satisfaction index factor in their study may be
considered as interest-free financing preference independent variable because a person who
is satisfied in religious terms with the financing is also the person who prefers interest-free
financing. The relevant independent variable is included in the theory of fair consumer
behavior. In this way, the impact of the notion of financial fairness upon the behaviors of the
individual consumers is tested.

Additionally, the theory also tests the scope of the impact by the interest-free financing
preference independent variable upon the dependent variable of the fair financial system
perception (See Figure 1). This is done because whether or not the interest-free financing
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preference and the cost advantage preference pose a dilemma for the consumers is an
important issue. Amin et. al. (2014) find that the financial fairness factor has been assured by
the religious satisfaction role. However, in the Islamic consumer behavior theory, the
relationship between the financial fairness and such notions as interest-free financing
preference and the cost advantage preference. Amin et al. (2014) also note that the religious
satisfaction factor has no impact upon the education and welfare factors. It is also evident
that they model the variables by use of the theory of reasoned action (TRA) and test these
variables.

This theory recalls that there are some variables that generate a certain behavior: attitude,
subjective norm, and behavioral intent. Amin et al. (2014) redesigned the TRA in their study
where they recreated the variables and reshaped the theoretical outlook. This is the basis of
the Theory of Islamic Consumer Behavior (TICB); the theory is tested under hypotheses
offered in previous accounts of the Islamic finance. Particularly the study by Amin et al.
(2014) on the compatibility of the TICB to the qarz al hasan (lending on good deeds) is
significant to cite in this context. The study tests the positive or negative attitude of the client
vis-a-vis a financial product by reference to the attitude as the independent variable of the
TICB. If the customer holds a positive experience on the procurement of a financial product,
they will have a predetermined positive image. The other variable of the theory is the
subjective norm variable which suggests that the customer may be influenced by his own
religious and normative beliefs as well as recommendations by his relatives, peers and
acquaintances.

All these factors combined are considered as a subjective norm that influences the
customer’s preferences. If the client holds positive image of the relevant financial product,
he will have a strong normative assumption. The theory suggests that the normative stance
and assumption refers to some religious concerns held by the customer. If he is a religious
person, he will not commit something that is prohibited in his religion. For this reason, he
will not consult with the conventional banks and instead prefer the products offered by an
iffi. In addition, the study takes the lending on good deed with reference to the Islamic
consumption preferences in a Muslim society. The study finds that the independent variables
of attitude and subjective norm have a 68.9 pct of impact upon the lending on good deeds as
dependent variable. However, the question as to what impact and effect the fair financial
system perceptions of the customers have upon the consumer behaviors remain unanswered.
The intention of the religious people to lend on good deeds may play a determinative role in
this perception (Hanudin Amin, 2019; Choudhury, 1986). Owing to this factor, the consumer
may develop a positive attitude towards interest-free financing methods. Within the context
of TRA, it is also possible to cite other studies on interest-free products (Taib et al., 2008;
Amin, Abdul Rahman, Laison, & Magdalene, 2011).
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Study by Razak and Abduh (2012) suggests that the participants refer to the practices of
the iffis to make sales by calculating the profit beforehand and increase the original price
because of this calculation as unfair. Similarly, the same study shows that the iffi customers
are not satisfied with financing methods of bay’ bithaman ajil (postponed sale on
installments) or Murabaha (cost plus profit)'. For the customers, these transactions create
risk for the clients than minimizing it. The financing method known as diminishing
musharakah, according to this study, is welcomed by the customers. The reason it is called
diminishing musharakah is that the amount of debt diminishes every month. Under this
financing scheme, the customer takes the possession of a property they purchased jointly
with the bank as if he pays rent on a monthly basis. In other words, the property legally
remains with the bank and once all installments have been paid, the customer will become
the new owner (Wilson, 2007, pp. 423). The research shows that this kind of transaction is
found fair among customers. Bay’ bithaman ajil or murabaha contracts and ijarah (rental)
that are operated in reference to a borrowing agreement through diminishing musharaka are
transformed into a sale-and-purchase commercial agreement (Mydin Meera & Abdul Razak,
2005). Razak and Abduh (2012) holds that this type of financing method is in conformity
with the objectives of the Shariah and that the participants are of the view that financial
fairness is to be achieved in this way. The participants confirm that fairness, proportionality
and equality is maintained under this financing method. The research further concludes that
the notion of justice can be defined in reference to some other factors including social
welfare and fair distribution of income.

There are other studies on the provision of sustainable financing by reliance on interest-
free financing methods. A research by Wahab, Hamzah and Yusof (2016), for instance,
places emphasis upon the notion of objectives of the shariah towards maintenance of
financial fairness. The study tests whether or not the per capita income, the prices of houses
and the loan rates were influential over meeting the demands for housing in the period of
2007-2014. Based on an empirical model, the study finds that the iffis play a role in the long
term in the ability of the individuals to purchase houses by reliance on interest-free financing
method. Additionally, underlining the notion of financial fairness, the study argues that a
fairer financial system may be created by offering cost-advantaged options for the individuals
in Malaysia. The study further suggests that if the iffis are to offer fairer and sustainable
financing options, policies triggering individual demand should be prioritized. When all
these are taken into consideration, it becomes evident that a new alternative theory to the
TICB which fails to adequately measures the Islamic consumer behavior should be offered.

! Rosly (2003) argues that El-bai-bitaman ecil and el-murabahah have the same meaning. Generally, it refers to loan
financing and it is referred to as bay muajjal in Pakistan, al-bai-bithaman ajil in Malaysia and murabaha in Iran,
Sudan and Turkey. In sum, they are all loan financing transactions.
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Particularly from a social perspective, it is possible to argue that the consumers with a
fair financial awareness pay attention to the Islamic values and principles. For this reason, it
is necessary to develop a model that measures the perceptions of the individuals for a fair
financial system. Owing to this model, it will become possible to determine what sub-factor
affects the awareness and perception of the consumer for a fair financial system. When this
is done, the financial behaviors of the consumer who observes the Islamic values is
estimated. According to this theory, referred to as the theory of fair consumer behavior, a
consumer with an understanding of fair financial system would like to acquire financing by
having a preference of interest-free financing, preference of accessibility and preference of
cost advantage so that the system will ensure ultimate financial fairness on the individual
and collective basis. To do this, new venues may be offered in respect to the objectives of the
shariah to encourage easy access to financing in housing.

3. Objectives of Shariah (Maqasid-ul Shariah)

One major concept to underline in the relevant literature is the concept of the objectives
of shariah (OS) (Amin et al., 2014; Amin, 2017; 2020). OS is considered in line with the
objectives that require the protection of property and religion regarding Islamic banking
activities. Thanks to OS, the Islamic finance system pursues the goals of ensuring financial
justice in social sense, both specifically for iffis and for the customers of these institutions
(Chapra, 2007, p. 325). In the field of Islamic banking, targets are divided into social targets
for bank customers and profit targets for banks (Hanudin Amin, 2020). In general, OS may
be considered as a collection of standards and goals that seek to protect the minds, the lives,
the futures and wealth of the people and the society by setting some rules and
recommendations that would actually serve as enablers in the lives of the Muslims (U.
Chapra, 2007, p. 352). The primary goal is to ensure that these standards and precepts are
not manipulated and misinterpreted. To do this, certain boundaries are drawn to properly
identify the ultimate goals these rules and standards seek to achieve in the end. It appears
that the interest-free financing methods are preferred owing to the impact of the OS, more
specifically its attention to the preservation of the religious beliefs, to achievement of a
welfare standard and the provision and recognition of financial rights (Dusuki & Abdullah,
2007). This is more accentuated in the works focused on genetics and Islamic bioethics
(Amin et al., 2011) who note that in order for an act to be considered legitimate and
justifiable under Islam with special reference to the OS, it should fulfil these four goals:
preservation of religion and health, preservation of human species, preservation of mind and
preservation of wealth. The emphasis upon preservation of wealth is particularly interesting
because a fair Islamic financial system can be created only if wealth is preserved in reference
to the OS (Wajdi Dusuki, 2008). Amin et al. (2014) recall that the OS should offer arguments
addressing the needs of the consumers rather than their demands and wishes. Therefore, it
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will not be an exaggeration to argue that the nature of the OS points out to the notion of
financial fairness because it directly corresponds to the notion by definition. It is, based on
this premise and recognition, possible to see that Amin et al. (2014) offer a conceptualization
of objectives consumer index in their study in reference to the Islamic response to the
demands of Muslim consumers. However, the index has a dynamic that corresponds to the
notion of financial fairness. For this reason, we believe that it is not necessary to consider
the objective consumer index as a variable in connection with the notion of financial fairness.

4. Method

First, the conceptual framework and the hypotheses are introduced in the study?, followed
by the analysis of the research sample that leads to the evaluation of the findings. According
to the results of skewness and kurtosis, which emerged as a result of descriptive analyzes
and normality assumption tests, the variables of the model (between -1.5 and +1.5) were
found to be suitable for normal distribution (Tabachnick & Fidell, 2013). For the test of the
sample, a non-parametric sampling test, one way ANOVA test is employed (see Table 1).
Utilizing the necessary significance tests, the null hypothesis is rejected and for the
remaining hypotheses of the research, correlation tests and chi-square tests are performed
(see Tables 2, 3 and 4). To ensure validity of the variables employed in the analysis,
exploratory factor analysis is utilized. For validation of the research, Cronbach Alfa test is
applied. The hypotheses are tested by identification of the statistically valid and significant
variables. To test the hypotheses, multiple regression analysis is performed between
variables. Finally, the findings in the research are evaluated in the conclusion section.

Conceptual framework and the research hypotheses

The religious satisfaction of the TICB is reconceptualized in this study as interest-free
financing preference to better interpret the consumer behavior. Subsequently, in place of the
higher-objectives (of shariah) consumer index used in Amin et al. (2014) fair financial
system perception is defined. Thus, the interest-free financing preference has been remodeled
as a sub-variable that affects the fair financial system perception. This represents a step
further towards the reconceptualization of the financial fairness. The cost advantage factor
in the literature has been remodeled as a sub-variable, cost advantage preference.
Subsequently, the easy access to the financing preference factor has been included in the
model to test its impact upon the fair financial system perception. Finally, a conceptual
framework has been drafted to create a theory of fair consumer behavior (see Figure 1).

2 The survey data of the study is based on the data of the master’s thesis published in 2019 in Istanbul University
Institute of Social Sciences, Department of Islamic Economics and Finance. Necessary approvals have been
obtained.
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Figure 1. Theory of Fair Consumer Behavior
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In essence, the study seeks to observe whether or not the interest-free financing
instruments of the iffis pose a dilemma in terms of providing fair-priced solutions for the
consumers. For this reason, it is essential to identify the consumer behavior in connection
with the theory of fair consumer behavior. To this end, the study is focused on observing the
consumer behaviors towards the iffis in provision of individual loans for the purpose of
buying a house or a car. Additionally, the study seeks to present a comparative framework
towards high quality and effective financing offers that are accessible by all. In line with
these goals, the paper measures the effectiveness of the solutions that banks have developed
to address the problems the customers encounter in acquiring financing.

To this end, the author further offers a comparative perspective in connection with the
notion of financial fairness in a way to make a major contribution to the literature. The
findings shed light on the question as to whether the financing options provided by the iffis
as alternatives would attract attention of customers even if they bear greater costs. In other
words, the paper inquiries into the question as to whether the consumers will find the
financing options offered by the iffis as fair in case they bear equal costs to the options
provided by the conventional banks. Finally, the paper seeks an answer to the question as to
whether the interest-free and low-cost financing options offered by the iffis are accessible. In
this way, the author tries to identify the nature of contribution of the interest-free, low-cost
and accessible financial products offered by the iffis to the perception of financial fairness.
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To measure the notion of financial fairness, three independent variables have been
identified via hypotheses: interest-free principle, low-cost financing and accessibility. The
study first seeks an answer to the null hypothesis before testing the hypotheses. The null
hypothesis (Hy) states: “The consumers do not endorse the statement that a review of the
financial system in Turkey reveals that compared to the conventional banks, the interest-free
banking institutions maintain financial fairness.” In case this assumption does not yield a
result that supports the iffis, the results will be inconsistent with the variables referred to
above. In other words, in case the null hypothesis is not rejected, the notion of financial
fairness may not be measured or conceptualized.

Subsequent to the rejection of the null hypothesis, the following hypotheses are tested in
reference to the relevant variables:

*  H,: The interest-free nature of the financing options of the iffis may have an impact
of maintaining financial fairness,

*  H,: The low-cost nature of the financing options of the iffis may have an impact of
maintaining financial fairness,

*  Hi: The accessible nature of the financing options of the iffis may have an impact of
maintaining financial fairness.

5. Research sample and findings

For the purpose of measuring the financial system awareness and fair financial system
perceptions of the consumers towards the interest-free financing, the survey questions of
Ustaoglu’s (2018) study in which the public awareness of participation banks in Turkey were
used. Totally 34-item scale has been developed based on the scales in the literature and the
interviews with the researchers who have a firsthand experience in the field (Wajdi Dusuki,
2008; Amin et al., 2014). However, 28 components (7 components from the demographic
questions, 2 from the interest-free financing awareness questions and 19 components from
other sections) have been included in the analysis. The validity and reliability tests of the
scale were examined and approved by three academicians who are experts in their field.
Subsequently, this data has been analyzed via IBM-SPSS software. One-way ANOVA test,
correlation test and chi-square tests have been statistically performed on the sample for the
variables of interest-free financing awareness, fair financial system awareness (See Tables 1,
2,3 and 4).

The population of the research consists of people associated with religious foundations
in Istanbul. According to the year of 2020 data, the total number of foundations dealing with
Islamic religious activities in Istanbul is 23. The total number of people in these foundations
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is approximately 4876 people on avarage (Vakiflar Genel Miidirligii, 2020). The
significance level a (alpha) was accepted for sample selection by 0.05 level in the study.
Therefore, the required sample size for the study was calculated as 235 at a 95% confidence
interval. In the case of a sampling error of 0.05 (d) and the probability of occurrence of the
event (p) 0.8, a sample of 234 people should be selected versus 5000 people in the population
(Yazicioglu & Erdogan, 2004). Snowball sampling method has been utilized as a sampling
method to make sure that the cost of the research has been reduced and that the participants
in the sample have been reached more conveniently. According to Akalin (2018) although
this sampling method is mostly used in qualitative studies, it can also be used in quantitative
studies. This method, which is one of the non-probability sampling methods; It was chosen
to ensure that the sample size (N) was easily accessible, to make the cost of the research
relatively low, and to quickly reach the large number of people required for a quantitative
study. For this, it was requested to send the questionnaire to people who are especially
associated with various religious foundations. By reaching out to people who are aware of
interest-free finance and distributing the survey to people associated with various religious
institutions or foundations, they were asked to deliver the survey to people who are aware of
interest-free financing models and have used these financing methods before. In addition,
guiding questions were added to the survey in order to reach specific people who have used
financing through iffis in the past. The questionnaire used in the research was delivered to
265 people in total. However, 30 have been extracted due to their conflicting and missing
answers to the questions, thus leaving 235 behind for empirical analysis. This figure is more
than the number required for a reliable sample.

A demographic review of the sample reveals that the majority of the participants are
educated, in ages between 26 and 40 and married males. In addition, it was observed that
64.5% of the participants did not have an account with any iffi, and 45% of the people who
had an account in these institutions made their individual/commercial transactions through
iffis. The data compiled via a parametric scale is subjected to a quantitative analysis. The
size of the sample has been confirmed to be structurally valid and reliable by use of factor
analysis and Cronbach alfa test (Glirbiiz & Sahin, 2017, p. 319). To test the hypotheses, the
null hypothesis (H) should be first rejected. The following model has been offered to test
the Hy hypothesis:

Hy . There is no significant and positive relationship between a desire for a fair financial
sytem and the iffis

Hy . There is a significant and positive relationship between desire for a fair financial
system and the iffis
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Table 1: One way ANOVA Test results

‘What should a country have to maintain a fair Sum of

financial system? (awareness 2) N Squares df P
Do you consider Yes, I do. 53

opening an accountin  No, [ do not 43

one of these institutions | yjrcady have one 105 15.766 3 000
in the future, if you No idea 34 ’ ’

already do not have

one? (awareness 1) Total 235

Dependent Variable: What should a country have to maintain a fair financial system? (Awareness 2)

Do you consider opening
an account in one of these

95% Confidence Interval

institutions in the future, Di]f\t/‘[eerirrllce Std. Error Sig.

if you already do not have Lower Bound Upper Bound

one? (Awareness 1)

Yes, I do (1) 2 -,658" 177 ,001 -1,12 -,20
3 ,004 ,145 1,000 -37 ,38
4 -,325 ,190 ,320 -,82 ,17

No I don’t (2) 1 ,658" 177 ,001 ,20 1,12
3 ,662" ,156 <,001 26 1,07
4 ,333 ,198 ,336 - 18 ,85

I already have one (3) 1 -,004 ,145 1,000 -,38 37
2 -,662" ,156 <,001 -1,07 -,26
4 -,329 ,170 218 =77 11

No idea (4) 1 ,325 ,190 ,320 - 17 ,82
2 -,333 ,198 ,336 -85 ,18
3 ,329 ,170 218 -,11 17

*. The mean difference is significant at the 0.05 level.

To test this hypothesis, a One-way ANOVA Test is applied to the awareness 1 and
awareness 2 variables and chi-square test to awareness 2 to observe the financial system
awareness of the individuals who would or would not consider opening an account with an
iffi (see Table 1. and Table 3). Findings presented in Table 1 show that the impact of a fair
financial system awareness of the participants upon their decision to prefer the iffis is
significant (p<<0.01). Subsequently, a correlation test was performed between the awareness
2 variable and the fair financial system perception 1 variable. In Table 2, the differences in
preference distribution of people’s perceptions of the fair financial system on whether they
are customers of any interest-free bank or not, and their significance was tested. Considering
the significance of the determined data, it has been observed that there are significant
differences between those who do not plan to open an account at iffi in the future and those
who already have or are considering opening an account.
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Table 2: Correlation between awareness for interest-free financing and

desire for a fair financial system

Research variables

Lack of advanced interest-free
financing methods is a barrier for
a country to having a fair financial

system (fair_fin_sys_perc 1)

What should a country have to
maintain a fair financial system
(awareness 2)

awareness 2 Pearson 1 ,369"

correlation

Value of ,000

significance

N 235 235
fair_fin_sys Pearson ,369™ 1
perc 1 correlation

Value of ,000

significance

N 235 235

Lack of advanced interest-free Interest-free financing methods

Research variables

financing methods is a barrier for  play an effective role in a country
a country to having a fair financial to maintain a fair financial system

system (fair_fin_sys_perc 1) (fair_fin_sys_perc 2)

fair_fin sys Pearson 1 429"
perc 1 correlation

Value of ,000

significance

N 235 235
fair_fin_sys Pearson ,429™ 1
perc 2 correlation

Value of ,000

significance

N 235 235

**_ Correlation is significant at p<0.01 level (two directional t test).**.

As shown in Table 2, there is a significant and positive relationship between awareness 2

variable and the fair financial system perception 1 variable (0.37, p<0.01). Based on these
findings, null hypothesis (Hy) is rejected. A review of the table further demonstrates that
there is a significant and positive relationship between a fair financial system perception 1

and a fair financial system perception 2 variables (0.429, p<0.01). It is possible to argue that

the 0.429 correlation between these variables is mildly strong (if not very strong) (Giirbiiz &
Sahin, 2017, p.260 ). This shows that the scale utilized in the study is consistent.
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Table 3: What should a country have to maintain a fair financial system? Chi-square test value

Lack of advanced interest-free financing methods is a barrier in
What should a country have to maintain 2 country to having a fair financial system (fair_fin_sys_perc_1)
a fair financial system? (Awareness 2)

Totally Aor Not Totally not ‘No Total
agree agree agree idea
g:szzlecd 36 79 17 2 7 141
An advanced interest-free E 4 . dy
financing system xpecte 30,6 64,2 22 78 162 1410
frequency
Observed
5 9 6 1 4 25
An advanced interest-based  frequency
tional) fi i
(conventional) financing Expected 54 114 39 14 29 25.0
system frequency
Observed 10 19 14 10 16 69
frequency
No id:
ordea Expected 150 314 10,9 38 79 69,0
frequency
Observed 51 107 37 13 27 235
frequency
Total
ot Expected 51,0 1070 37,0 13,0 270 2350
frequency
Pearson chi-square value 87,557 Value of 000
Degree of freedom 2 significance ’

The large difference between the expected frequency and the observed frequency in Table
3 is desirable. A review of the model shows that the structure is reliable (p<0.05). Therefore, it
is possible to argue that the sample has been significantly distributed within the scale for the
other hypothesis tests (H1, H2 ve H3). As shown in Table 3, the awareness 2 variable and the
fair financial system perception 1 variable have been subjected to cross-tabular chi-square test.
The model has been proven to be significant, thus rejecting the Hy o hypothesis (p<0.05). This
means that those who have an awareness of an interest-free financing system also, in a
statistical significance, prefer these institutions for a fair financial system.

Table 4: EFA results of the scale for a fair financial system and interest-free financing

Fair financial Preference of Cost
Easy access

Item system . interest-free advantage
perception to financing financing preference

Fair financial system perception 3 ,799

Fair financial system perception 4 ,768

Fair financial system perception 1 ,708

Fair financial system perception 2 ,685

Easy access to financing 4 ,880

Easy access to financing 3 ,803

Easy access to financing 2 ,708

Preference interest-free financing 4 ,903
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Preference interest-free financing 2 ,892

Cost advantage preference 4 ,843
Cost advantage preference 3 ,720
eigenvalues 3,904 1,559 1,212 1,002
Disclosed variance pct % 21,969 19,014 16,191 12,616
Total disclosed variance pct % 69,791

On the other hand, to determine the structural validity of the scale, an exploratory factor
analysis (EFA) has been performed by use of the principal component analysis and varimax
rotation method. The analysis shows that the size of the Kaiser-Meyer-Olkin (KMO) sample
is sufficient for a factor analysis. The fact that the Barlett globality test is significant [X?*(55)
= 849,068, p<0.001] demonstrates that the correlation between the items is suitable for a
factor analysis. In case the eigenvalues are greater than 1 at EFA, the establishment of the
factors have been achieved. As a result of the EFA analysis, a four-factor result has been
produced. Based on the scree plot graph and the variances that the factors explain, this four-
factor structure is more suitable for the analysis.

To this end, based on the observation that the three factors constitute a new factor that is
different from what was expected before and that its contribution to the disclosed variance is
insignificant, that the three factors show a tendency of cross-loading and that two factors
have a factor load smaller than 0.5, 8 factors have been extracted from the scale. The
repeated EFA yield results showing that the 11-item scale is a four-factor structure, that the
factors explain 69.791 pct of the total variance and that the factor loading of the items is
above 0.6. The items on the 11-item scale and the EFA results on the factor loadings of the
items are presented in Table 5. As shown in Table 5, the first factor, subsequent to the
rotation, explains 21.969 pct of the variance, whereas the second in the ratio of 19.014 pct,
the third in the ratio of 16.191 pct and the fourth factor in the ratio of 12.616 pct. Based on
the theoretical expectations, the loaded items under the factor have been named perception
of a fair financial system, interest-free financing preference, cost advantage preference and
easy access to financing. These results confirm the validty of the four-factor structure of the
11-item scale.

Table 5: Reliability values (Cronbach Alfa Testi)

Variables Cronbach’s Alpha Number of items
Perception of a fair financial system ,795 5
Cost advantage preference ,018 5
Interest-free financing preference 734 4
Easy access to financing 775 3
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For the reliability tests of the fair financial system perception, cost advantage preference,
interest-free financing preference and easy access to financing, Cronbach alfa value has
been identified. A review of the tests reveals the following results respectively: 0.80, 0.62
0.73 and 0.78. It appears that three of these results are between 0.7 and 0.8 and one below
0.7. according to Nunnally (1978) and Hair et al. (2006), the results are sufficient to confirm
the reliability of the scale for Cronbach Alpha values.

On the other hand, a multiple regression analysis is needed to measure the fair financial
system perception of the customers who prefer the iffis to better measure the theory of fair
consumer behavior. For this, the fair financial system perception variable has been designated
as a dependent variable. The independent variables that affect this variable have been
modelled as interest-free financing preference, easy access to the financing and cost-
advantage preference.

Table 6: Average, standard deviation and correlation coefficients of the variables

Variables Avg. S.D 1 2 3 4
1. interest-free financing preference 2,09 1,14 -

2. easy access to financing 3,52 1,37 23" -

3. cost advantage preference 2,93 1,29 ,18™ 22 -

4. fair financial system perception 2,65 1,21 32" 35" 317 -
N=235"P<.01

The averages, standard deviations and correlation coefficients of the variables are
presented in Table 6. A review of the correlation values between the variables themselves
shows that the impact of the easy access to financing has a greater impact upon the fair
financial system perception dependent variable, compared to the other variables.
Additionally, it is also interesting to note that the correlation value between the interest-free
financing preference and the cost-advantage preference is relatively smaller.

Table 7: Multiple regression analysis results (N=235)

. Sig. Collinearit; VIF
Variables B SH B ¢ Tolerancey Statistics
Interest-free financing preference 24 ,06 23" ,000 ,930 1,075
Easy access to financing 22 ,05 25" ,000 917 1,091
Cost advantage preference ,20 ,06 22" ,000 ,933 1,072
Constant 78 24 ,001

Note. R?=0.23; Adjusted R’= 0.22; F= 3 53, = 22,765, Durbin-Watson= 2,101; ~* P < .01

When looking at the VIF statistic and collinearity tolerance values in Table 7, no
multicollinearity problems were observed. For no multicollinearity, the Tolerance must be
above 0.2 and the VIF value must be less than 10 (Tabachnick & Fidell, 2020). In addition, it
was observed that the Durbin-Watson test value was close to 2, and the residual values were
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independent. In other words, no autocorrelation was observed in the model. The multiple
regression analysis results are statistically significant [F= (5 ,3,) = 22,765, p< 0.001].
Corrected R? value is 0.22. This result demonstrates that the interest-free financing
preference of the 22 pct of variance in the fair financial system perception is explained by
the easy access to financing and cost advantage preference. Additionally, a review of the
Beta coefficients in Table 7 shows that when all independent variables are subjected to
regression model, it becomes evident that all three independent variables have a significant
contribution to explaining the fair financial system perception. Under the model, the
regression equation is as follows:

AFSA=0.781+0.24 FFT+0.22 FKE+0.20 MAT ... (1)

According to the model, all the other independent variables are constant,
1. A one-unit increase in FFT leads to 0.24 increase in AFSA,

2. A one-unit increase in FKE leads to 0.22 increase in AFSA,

3. A one-unit increase in MAT leads to 0.20 increase in AFSA.

In general, it appears that all independent variables have a significant and positive
relationship ith the dependent variable. Similarly, it could be argued that the impacts of the
independent variables upon the dependent variable are almost equal. Taken all these results
into consideration, it could be concluded that the hypotheses offered for the research (H), (H,)
and (H;) are confirmed as reliable. It is also evident that the correlation values between the
variables themselves are significant and positive (see Table 7). Based on these results, it should
be noted that the theory of fair consumer behavior estimates the behaviors of the consumers
who uphold Islamic sensitivities. In other words, it could be argued that in the eyes of the
consumers, the fair financial system perception is influential in preferring the iffis.

Conclusion

This study is focused on the role of the perceptions over a fair financial system in the
behaviors of the consumers motivated by Islamic values. To determine this, the flaws in the
scholarly accounts are taken into consideration and a new theory is offered, the theory of fair
consumer behavior. This theory suggests that there are three factors influencing the fair
consumer behaviors of the individuals: preference over the interest-free financing, preference
over cost advantage and preference over easy financing.

3 In the equation, AFSA refers to fair financial system perception, EFT to interest-free financing preference, FKE to
easy Access to financing and MAT to cost advantage preference.
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To test the hypotheses that serve as basis of this theory, a scale has been developed in
reference to a survey to estimate the impact of the hypotheses upon the fair financial system
perception of the consumers. For this, a survey was conducted with the participation of 235
consumers that were aware of the Islamic finance. The quantitatively collected data has been
empirically analyzed. As part of this process, One-way ANOVA and chi-square tests were
performed over the survey, followed by the operation of the relevant correlation tests to
reject the null hypothesis identified for the study. Subsequently, exploratory factor analysis
was performed, resulting in the conviction that the size of the Kaiser-Meyer-Olkin (KMO)
sample was sufficient for a factor analysis. In addition, the results show that the Barlett
globality test is significant and that the necessary conditions have been met for the factors.

The analysis confirms that a four-factor structure is valid. The findings further show that these
factors explain 69.791 of the total variances and that the factor loads are above 0.6. The factors
have been identified as fair financial system perception, interest-free financing preference, cost-
advantage preference and accessibility of financing. The structure validity of the research is thus
maintained, and the relevant variables are identified. Subsequently, to test the reliability of the
research, Cronbach alfa test is applied. A review of the tests shows that the values corresponding
to the variables are 0.80, 0.62 0.73 and 0.78 respectively, and thus are reliable. Multiple regression
has been utilized to estimate the model in quantitative terms. For this, the fair financial system
perception variable has been designated as dependent variable, being influenced by interest-free
financing preference, easy access to financing and cost-advantage preference as independent
variables. The multiple regression results show that the 22 pct variance in the fair financial system
perception is explained by the interest-free financing preference, easy access to financing and
cost advantage preference independent variables. No multiple linear connection is observed
between independent variables. This means that the variables, independently from each other,
have a significant and positive impact upon the dependent variable.

The model suggests that the interest-free financing preference independent variable has a
significant and positive impact of 0.24 upon the fair financial system perception dependent
variable, that the easy access to financing independent variable has a significant and positive
impact of 0.22 on the same dependent variable and that the cost advantage preference
independent variable has a positive and significant impact of 0.20 upon the dependent
variable. Additionally, the study finds that the correlation between the variables of the
interest-free financing preference and cost advantage is relatively low. This demonstrates
that in addition to the interest-free nature of the financing, the cost advantage has an impact
upon the behaviors of the consumers. A review of the statistical results shows that the H, H,
ve H; hypotheses corresponding to the relevant variables have been accepted, confirming
that the theory of fair consumer behavior based on the notion of financial fairness have
significant results. The theory thus holds promise to fill certain gaps in the literature. But for
a more thorough validation of the theory, a broader sample is needed.
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The impact of fair financial system upon the behavior of the consumers who have close
interest in the interest-free financing is strong. Additionally, it is also necessary to make
more coherent statistical observations upon the consumer behavior for the efficiency of the
operations of the iffis. For this, structural equation modeling can be included in the analysis
in the further stages. Diversification of the financing options (interest-free, low-cost and
accessible) could further draw attention to these institutions. When this is done, the higher
objectives of the shariah may be accomplished through financial fairness which would
eventually lead to the emergence of a financial system that is based on fairness and welfare.
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Calismada kredi portfoy yogunlasmasinin hem konvansiyonel hem de
islami bankacilik sisteminde finansal istikrar ve performans izerindeki
etkisi arastinlmistir. 2005-Ocak ile 2021-Aralik déneminin incelendigi
calismada, kredi portfoy yogunlasmasinin ikili bankacilik sistemi icinde
finansal istikrar ve performans tizerindeki uzun ve kisa vadeli etkileri es
buttinlesme testleri araciligi ile analiz edilmistir. Konvansiyonel bankacilik
sistemi icin gecikmesi dagitiimis otoregresif sinir testi (ARDL), islami
bankacilik sistemi icin tamamen gelistirilmis en kucuk kareler (FMOLS),
dinamik en kiictik kareler DOLS ve kanonik esbdiitlinlesme regresyonu
(CCR) yontemlerinin kullanildigi calismanin ampirik sonuglarina goére
kredi portfoy cesitlendirilmesinin konvansiyonel bankacilik sisteminde
uzun vadede iflas riskini azalttigi, kisa vadede hem pozitif hem de negatif
gecikmeli etkilere sahip oldugu gézlemlenmistir. islami bankacilik
sisteminde ise uzun dénemde bu cesitlendirmenin finansal istikrar ile
bir iliskisine rastlaniimazken kisa vadede iflas riskini artirdigi sonucuna
ulasilmistir. Bankacilik performansi agisindan degderlendirildiginde kredi
portfdy cesitlendirilmesinin uzun ya da kisa vadede ciddi bir etkiye sebep
olmadigi ve ikili bankacilik sistemi icerisinde farklilasmaya yol agmadigi
gorilmektedir.

Anahtar Kelimeler: Kredi riski, Kredi portféy yogunlasma diizeyi, Finansal
performans, Finansal istikrar, ARDL sinir testi
Jel Siniflamasi: G11, G21,C23

ABSTRACT

In this study, the effect of loan portfolio concentration on financial stability
and performance was investigated in both conventional and Islamic
banking systems. In the study examining the period of 2005-January
and 2021-December, the long and short-term effects of credit portfolio
concentration on financial stability and performance in the bilateral
banking system were analyzed by cointegration tests. According to the
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empirical results, in which ARDL method for the conventional banking system and fully modified ordinary least squares
(FMOLS), dynamic ordinary least squares (DOLS) and canonical cointegrating regression (CCR) methods for the Islamic
banking system were used, it has been found that the diversification of the loan portfolio reduces the bankruptcy risk in
the conventional banking system in the long run and it has both positive and negative lagged effects in the short run. In
the Islamic banking system, while there is no relationship between this diversification and financial stability in the long
run, it has been concluded that it increases the risk of bankruptcy in the short run. When evaluated in terms of banking
performance, it is seen that loan portfolio diversification does not cause a serious effect in the long or short term and
does not cause differentiation within the bilateral banking system.

Keywords: Credit risk, Loan portfolio concentration level, Financial performance, Financial stability, ARDL boundary test
Jel Classification: G11, G21, C23

EXTENDED ABSTRACT

In this study, the short and long-term effects of the credit portfolio concentration level in
the Turkish banking sector, where there is a dual banking system, are investigated on
financial stability and performance in conventional and Islamic banking systems. In this
context, two main research questions are examined in the study. These questions are as such:

“Does the level of credit portfolio concentration have an impact on the financial
stability of conventional and Islamic banks in Turkey and does it lead to differentiation?”

“Does the level of credit portfolio concentration have an impact on the financial
performance of conventional and Islamic banks in Turkey and does it lead to differentiation?”

The results of empirical studies on how loan portfolio concentration/diversification
affects financial stability and performance in the dual banking system differ from country to
country. It is thought that this situation is caused by structural conditions such as the
functioning of the banking system, legal infrastructure, sectoral differences, and the level of
development of the country and the market. As a result of the literature review, it has been
concluded that it is not possible to make a generalization in terms of the relationship between
financial stability and performance and loan portfolio concentration. However, in the study,
the relevant literature was examined in depth and prominent current studies were evaluated.

In the study, the short-term and long-term effects of credit portfolio concentration on
financial stability and performance in the dual banking system were investigated through
cointegration tests. In the analysis made with monthly data for the period of January 2005
and December 2021, the Z score representing the risk of bankruptcy for financial stability
and the return on assets ratio (ROA) for financial growth were used as dependent variables.
In the models, credit portfolio concentration index, leverage ratio, bank size, liquidity
coverage ratio and management quality are added to the models as independent variables.
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According to the unit root test results of the variables, long and short-term effects in
conventional banking system were analyzed with ARDL method and in Islamic banking
with FMOLS, DOLS and CCR methods together with Johansen Cointegration Test.

According to the results of the analysis, although the credit portfolio concentration in the
conventional banking system has a significant and negative relationship with the bankruptcy
risk, which represents financial stability, in the long run, no effect of the concentration on
financial performance was observed. Among the independent variables, only the liquidity
coverage ratio affects positively to the bank performance. The short-term error correction
coefficients of the models have significant values between 0 and -1. This indicates that
short-term imbalances converge to the long-term equilibrium level over time. In addition, it
has been observed that some of the short-term lagged values of the independent variables,
especially the loan portfolio concentration index, have significant positive or negative
effects.

In the Islamic banking system, there is no evidence that the credit portfolio concentration
has any effect neither the financial stability nor financial performance in the long run. On the
other hand, in the long run, it has been concluded that bankruptcy risk and ROA value is
determined by the management quality, leverage ratio, liquidity coverage ratio and bank
size. When short-term relationships are examined, vector error correction coefficients take
significant values between 0 and -1, similar to conventional banking models. In addition, it
has been found that although loan portfolio concentration has a positive effect on financial
stability in the short term, it has no effect on financial performance.

In summary, it has been concluded that the loan portfolio concentration differs in terms
of financial stability in the dual banking system in the long run, but does not differ in terms
of financial performance. In the short run, negative effects in conventional banking and
positive effects in Islamic banking at the same lag levels in terms of bankruptcy risk can be
considered as an indicator of differentiation. From the perspective of financial performance,
it is striking that credit concentration does not have a serious effect in the short run.
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1. Giris

Islami finansal sistem ve buna bagh olarak Islami bankacilik, diinya cografyasinda her
gecen gilin artan bir hizla biliyliirken kendine ait normlarina dayali olarak bir 6zgiinliik de
kazanmaya baslamistir. Konvansiyonel sistemin kokli ve yerlesik diizeninde kendine ait
kuramlar gelistirmek ve bunlara uluslararasi kabul saglamanin zorluklari goz oniinde
tutuldugunda, yakalanan bu ivmenin yadsinamaz biiylikligii goz alicidir. Bununla birlikte
kiiresel finansal piyasalarin temel belirleyicisi olan konvansiyonel finansal sistemin keskin
rekabet kosullari, kendine alternatif bir olusumu besledigi tezi savunulasi olmamakla birlikte
gormezlikten de gelinemez. Kapitalizmin temel argiimaninin kazandigi iglevligin bir sonucu
olarak agiklanabilecek bu durum, igleyis esaslart agisindan énemli farkliliklar igeren bu iki

bankacilik sistemini akademik arastirmalarin konusu etmistir.

Ticari bankalarin karsi karsiya oldugu en temel risklerden biri olarak degerlendirilen
kredi riski ve kredi risk yonetimi, bankacilik sistemine iliskin akademik aragtirmalarin
yaygin inceleme konularindan biridir. Bu ylizden bankacilikta kredi riski yonetimi siirekli
olarak gelismektedir. Kredi taleplerinin degerlendirilmesinde kredi puanlama modellerindeki
ilerlemeler, bankalarin krediye layik olmayanlarin fonlanmasindan kagiilmasina olanak
saglamistir. Bankalar, titiz bir kredi degerlendirmesi yoluyla, ideal sermaye maliyetlerine
yonelik krediye 6zgii riski en aza indirmeye g¢aligirlar. Ancak bu uygulama toplam kredi
portfoyii riskini yeterince azaltmayabilir. Toplam kredi portfoyii riskini en aza indirmek i¢in
bankalar kredi portfoyiinii ¢esitlendirmeyi diisiinebilirler.

Kredi portfoy ¢esitlendirmesi, bankalarin fonlama stratejilerini belli bir sektdre
odaklanmadan farkli sektorlere kredi verilmesini ifade eder (Kumanayake, Gunarathne, &
Deyshappriya, 2019). Ancak arastirmalar, portfoy bilesenleri arasindaki korelasyonlarin
bankalar tarafindan genellikle dikkate alinmadigin1 gostermektedir. Bankalar firmaya 6zgii
disiik kredi riskine maruz kalabilmekle birlikte sayet portfoy bilesenleri yiiksek diizeyde
korelasyona sahipse yiiksek toplam portfoy kredi riski ile kargilasabilmektedir. Bundan
dolay1 kredi portfoy cesitlendirilmesinin ya da diger bir ifadeyle odaklanmasinin sonuglari
tizerinde bir fikir birligi s6z konusu degildir. Zira geleneksel bankacilik teorisi ve portfoy
teorisi daha iyi performans i¢in gesitlendirme stratejisini tercih ederken, kurumsal finans
teorisi odaklanma stratejisini desteklemektedir (Kurincheedaran, 2015).

Islami bankacilik, kiiresel finans endiistrisinin en hizl biiyiiyen sektorlerinden biridir.
Islam’1n neset etmesi ile baslayan teorik gegmisine ragmen 1963’te Misir’da kurulan Mit
Ghamr Savings Bank sisteminin gelisimi ile milat bulmustur. Iran ve Sudan disindaki 80
kadar iilkede konvansiyonel bankacilik sistemi birlikteliginde bulunan islami bankaciligin
varlig1 literatiire ikili bankacilik sistemi kavramini kazandirmistir. Bu kapsam dahilinde
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kredi risk yonetim araci olarak kullanilagelen kredi portfoy ¢esitlendirmesinin sonuglarina
iliskin akademik arastirmalarin boyutlar1 hem Islami bankalar 6zelinde hem de ikili
bankacilik sistem karsilastirmasinda genislemistir. Bununla birlikte kredi portfoy
cesitlendirmesinin arkasindaki optimal strateji heniiz belirlenmis degildir. Oysa iyi
yonetilmeyen kredi riski bireysel bankalarin ve dolayisiyla bankacilik sisteminin saglini
bozabilir. Etkin yonetim, kredi riskini etkileyen faktorlerin belirlenmesini ve daha da
onemlisi bunlarin kredi riski lizerindeki etkisinin 6l¢lilmesini ve sonug¢larinin bankacilik
sisteminin geneline dayali olarak degerlendirilmesini gerektirir (Chamerlain, Hidayat, &
Khokhar, 2020). Bu gerekliligin verdigi ilhaminin sekillendirdigi arastirma, ikili bankacilik
sisteminin yasandig1 bir iilke olarak Tiirkiye 6l¢eginde kredi portfoy ¢esitlendirmesinin risk
ve mali performans iizerine etkilerinin banka tiirleri agisindan belirlemeyi ve Islami
bankacilik ile konvansiyonel bankacilik agisindan sonuglarin farklilasip farklilasmadigini
ortaya koymay1 amag¢lamaktadir. Bu ama¢ dogrultusunda gerceklestirilen aragtirma, kredi
portfoy ¢esitlendirmesinin risk ve performans agisindan sonuglarini Islami ve konvansiyonel
bankacilik karsilastirmasinda ele alan ilk arastirma olmasi sebebiyle ayricalikli bir 6neme
sahiptir. Ayrica arastirmanin her iki banka tiirleri icin banka 6zelinden Islami ve
konvansiyonel bankacilik sektor verilerine dayali olarak gerceklestirilmesi ve aylik inceleme
doneminde degerlendirmelere yon vermesi bakimindan da 6zgiindiir. Ocak 2005-Aralik
2021 inceleme doneminde gergeklestirilen arastirmanin metodolojik akisi; kredi portfoy
cesitlendirmesinin risk ve getiri agisindan sonuglarina iliskin ilgili yazinin Konvansiyonel
bankacilik, Islami bankacilik ve ikili bankacilik sistemi yelpazesinde sunuldugu birinci
boliim ile kendi 6zgiinliigiinde ampirik kanitlar sunma gayretini ortaya koyan metodolojik
sunumunu ve bu sunumun bulgularinin degerlendirildigi ikinci bdliim basliklarinda
gergeklestirilmistir.

2. Literatiir Taramasi

Kredi portfoy ¢esitlendirmesinin bir risk yonetim araci olarak kullanilmasina iliskin
literatiir, arastirma bulgulari agisindan ¢eliskili sonuglara sahiptir. Bu sonuglarin
konvansiyonel bankalar, islami bankalar ve ikili bankacilik sistemine iliskin drneklem
diizeylerinde ayr1 ayr1 degerlendirilmistir. Yapilan degerlendirmeler, aragtirma sonuglarinin
benzerlikleri goz 6niinde tutularak sistematigi olusturulmus olup asagidaki gibi 6zetlenmistir.

2.1. Konvansiyonel Banka Ornekleminde Gergeklestirilen Arastirmalar

Foster ve Bailey (2015) tarafindan gerceklestirilen aragtirma Jamaika Ticari bankalar1
orneklemine sahiptir. Mart 2005-Mart 2015 inceleme donemine ait panel verilerine dayali
olarak SUR Metodolojisinde tamamlanan arastirmanin amaci, gelir ve kredi
¢esitlendirmesinin performans ve istikrar arasindaki karsilikli iliskilere dair kanitlar
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sunmaktir. Banka istikrarimin Z skor vekilliginde, banka performansinin Aktif karlilik orani
(ROA) onciiliigiinde incelendigi arastirmada, banka biiyiikliigiiniin sonuglar itizerindeki
etkinligi de ortaya konulmaya calisilmistir. Arastirma sonuglari, kredi portfoy
¢esitlendirmesinin kredi kalitesinin bozulmasina katkida bulundugunu gostermektedir.
Ancak, biiyiik bankalarin g¢esitlendirmeye bagli ek riskleri karsilamak i¢in sermaye
tamponlarini artirirken kii¢iik bankalarin bu olanaktan mahrum bulundugu belirlenmistir.
Gelir gesitlendirmesinin karlilikla pozitif bir korelasyon icermesinde olmasina ragmen ticari
bankalarin riske maruz deger dlgiimlerinde bozulmalara neden oldugu tespit edilmistir.
Bununla birlikte g¢esitlendirmeye tesvik eden politikalarla finansal sektor istikrarinin
desteklenmesi gerektigi onerilmistir. Banka istikrarinin 6ncelendigi daha giincel bir
arastirma ise Kusi, Adzobu, Abasi ve Ansah-Adu (2020) tarafindan gergeklestirilmistir.
Gana merkezli arastirma, 2007-2014 inceleme donemine sahip olup sektorel kredi portfoyii
yogunlagmasinin banka istikrari iizerindeki etkisini belirlemeye yoneliktir. 30 banka
ornekleminde iki agsamali Genellestirilmis Momentler Metodu (GMM)’na dayali olarak
gerceklestirilen arastirma, kredi yogunlagsmasinin bankalarin istikrarini zayiflattigini
gosteren kanitlar sunmaktadir. Elde edilen sonug, bankaciligin yogunlagma-kirilganlik
hipotezini ve gesitlendirme teorisini dogrular niteliktedir. Bununla birlikte sektorel kredi
yogunlagmasi kisa vadede bankalarin istikrarini zayiflatmasina ragmen, uzun vadede
bankalarin istikrarint uzun siireli uzmanlik bilgisi, deneyim ve sektdr anlayisi yolusla
artirabilecegi tespit edilmistir. Bu bulgulardan hareketle, politika yapicilar, diizenleyiciler ve
banka yoneticilerin, sadece sektorel kredi yogunlasmasini yasaklayan politikalar ve
diizenlemeler gelistirmek ve tasarlamakla kalmamalari, ayn1 zamanda sektorel krediler
araciligiyla banka istikrarini artirmanin avantajindan yararlanmak igin bankalar1 temel
yeterlilik ve rekabet avantaji gelistirmeye tesvik eden plan ve politikalar1 da kapsar yonetsel
kararlar almalar1 gerektigi dnerilmistir.

Ayni1 metodolojiye sahip giincel diger bir arastirma ise Le, Nguyen ve Tran (2020)
tarafindan gerceklestirilmistir. 53 Ulke merkezli olarak gergeklestirilen arastirma, 2005-
2016 inceleme donemine sahiptir. Kredi ¢esitlendirmesinin cografi genigleme vekilliginde
incelendigi arastirma sonucunda, kiiresel genislemenin banka iflasini artirma ve bankanin
diizeltilmis risk performansini diigiirme egiliminde oldugu tespit edilmistir. Ayrica, gelismis
piyasalara dagitilan kredilerin banka istikrarini azaltma egiliminde oldugunu ve diger
yiikselen piyasalara ve gelismekte olan iilkelere verilen kredilerin oraninin banka 6deme
giiclinii ve riske gore ayarlanmis performansini iyilestirme yoniinde katki saglayacagi
belirlenerek ¢esitlendirmenin, banka risklerini ¢esitlendirmek icin gerekli bir strateji olarak
goriildiigiinden, banka yoneticilerinin gelismekte olan piyasalara daha fazla dikkat etmeleri
gerektigi onerilmistir. Giincel arastirmalardan bir digeri ise Acharya, Iftekhar ve Saunders
(2002) tarafindan 105 italyan bankas1 érnekleminde gergeklestirilmistir. Sektérel ve cografi
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cesitlendirmeye dayali degerlendirmelerin yapildigi arastirma sonucunda sektdrel
cesitlendirmenin kredi riskliligini artirdigin1 ve banka getirilerinde negatif bir etki yarattigini
ve banka risk profilleri ile paralellik arz ettigi belirlenirken cografi ¢esitlendirmenin diistik
risk diizeyindeki bankalar agisindan risk getiri dengesinde bir iyilesme yarattigi
gdzlemlenmistir. Risk perspektifindeki diger bir degerlendirme ise iran merkezli olup
Abbasian, Fallahi ve Rahmani (2016)’ne aittir. 2006-2011 inceleme déneminde 16 banka
ornekleminde gerceklestirilen aragtirma panel veri analizine dayalidir. Aragtirma sonucunda
¢esitlenme diizeyinin kredi riskini artirdigi belirlenmistir. Bununla birlikte literatiirde farkli
risk degerlendirmelerden biri gesitlendirmenin iflas riski agisindan Demsetz ve Strahan
(1997) ile Saunders ve Walter (2012), temerriit riski agisindan Diamond (1984), likidite riski
acisindan Rose ve Hudgins (2013), Bove, Dullmann ve Pfingsten (2010) yaptiklar:
degerlendirmelerle, gesitlendirmenin risk karsisinda bir koruma kalkani olarak
kullanilabilecegine iliskin kanitlar sunmuslardir.

Kredi portfoy cesitlendirmesinin banka performansi iizerindeki etkilerini inceleme
amacityla Kumanayake vd. (2019) tarafindan gergeklestirilen arastirma Sri Lanka
merkezlidir. 2007-2018 inceleme donemine sahip arastirma, Sri Lankadaki toplam 25
lisansli ticari bankanm 10’unun 6rnekleminde gergeklestirilmistir. Pearson Korelasyonu ve
Sabit Etkili Panel Regresyon modellerinin kullanildig: arastirma sonucunda, CAMEL
modeline dayali olarak belirlenen banka performansi ile Hirschman-Herfindahl Endeksi
(HHI)’ vekilligindeki kredi portfoy ¢esitlendirmesi aralarinda istatistiki olarak anlamli
olumsuz bir etkinin varli1 tespit edilmistir. Ayrica kontrol degiskenleri olarak arastirmaya
dahil edilen banka biiyiikliigii ile banka performansi pozitif olarak iliskili iken faiz orani
farkinin banka performansi iizerinde pozitif istatistiki olarak anlamli olmayan etkisinin
bulundugu belirlenmistir. Arastirmanin genel bulgulari neticesinde ticari bankalarin
performanslarini artirmak ic¢in kredi portfoy ¢esitlendirmelerini miimkiin oldugunca
azaltmalar gerektigi vurgulanmigtir. Aynt ama¢ dogrultusunda Srilanka merkezli diger bir
arastirma Kurincheedaran (2015)’a aittir. 2008-2014 inceleme donemine sahip arastirma
yerel ticari bankalar érnekleminde gergeklestirilmistir. Panel EKK, Tesadiifi Etkili Dinamik
Panel Model Metodolojisinde gergeklestirilen arastirma sonucunda, ¢esitlendirmenin diisiik
performans sonucuna neden oldugu ortaya koyulmustur.

Kredi portfoylerinin sektorel ¢esitlendirilmesinin tahsili gecikmis alacaklarla karakterize
edilen Gana bankalarmin kredi riskleri ile karlilik diizeyleri iizerindeki etkilerini belirlemek
amaciyla gergeklestirilen arastirma Adzobu, Agbloyor ve Aboagye (2017)’ye aittir. 2007-
2014 inceleme donemine sahip 30 Ganali banka 6rnekleminde gerceklestirilen aragtirma,
Prais-Winsten’in sabit ve tesadiifi etkili tahmincilerine dayali olarak Genellestirilmis En
Kiiclik Kareler ve GMM Metodolojisinde tamamlanmistir. Aragtirma sonucunda kredi
portfoy cesitlendirmesinin bankalarin karliligini artirmadigi gibi bankalarin kredi risklerini
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de azaltmadigini bulgusuna ulasilmistir. Ayni sonucu vurgulayan diger bir aragtirma da Shim
(2019)’a aittir. Artan kredi ¢esitlendirmesinin bankanin finansal giicii lizerinde olumlu bir
etkisi oldugunun tespit edildigi arastirmada piyasa yogunlagsmasinin, “yogunlagsma-istikrar”
goriisii ile tutarli olarak, banka iflas riski ile negatif iliskili oldugu bulgusuna ulasilmistir.
Bununla birlikte, yiikksek yogunlukta piyasalarda faaliyet gdosteren cesitlendirilmis
bankalarin, daha az yogunlasmis piyasalara kiyasla finansal olarak daha istikrarli oldugu
tespit edilmistir. Benzer bir sekilde diger bir aragtirma ise Vietnam merkezlidir. Cesitlenme
diizeyinin HHI vekilliginde incelenirken, banka riskleri, kredi zarar karsiliklarinin briit
kredilere olan orani ve sorunlu kredi 6lgeginde ve sektorel risklerin Shannon Entropy
araciligi ile degerlendirilmeye alindig1 aragtirma Dang (2020)’ye aittir. Aragtirmanin bagimli
degiskeni banka performansi ise, ROA, ROE ve Net Faiz Marj1 perspektiflerinde ele alinan
aragtirma 2008-2019 inceleme doneminde 30 ticari banka 6rnekleminde dinamik panel igin
Genellestirilmis momentler metodolojisinde gergeklestirilmistir. Arastirma sonucunda,
¢esitlendirme dnlemlerinin biitiin getiri vekillerinde olumsuz, sorunlu kredi oranlarinda
olumlu sonuglara neden oldugu gozlemlenmistir. Dolayisiyla kredi portfoylerinde sektorel
¢esitlendirmenin, banka performansini hem diisiik getiriri hem de yiiksek kredi riski agisinda
onemli 6l¢iide engelledigi sonucuna ulagilmistir. Ayni perspektifteki degerlendirmeleriyle;
Berger, Hasan ve Zhou (2010a) ve Chen, Shi, Wei ve Zhang (2014) Cin merkezli ticari
bankalar 6rneklemindeki arastirmalari neticesinde kredi portfoyiindeki sektdrel
¢esitlendirmenin risk ve getirilerde azalmalara neden oldugu sonucunu elde etmislerdir. Ayn1
sekilde Berger, Hasan, Korhonen ve Zhou (2010b)’nin Rus bankalarina yonelik arastirmasi
ve Tabak, Fazio ve Cajueiro (2011)’nin Brezilya bankalarina yonelik aragtirmasi da kredi
portfdylerinde odaklanma stratejilerinin yiiksek kar marjlarinin ve azaltilmis riskin
faydalarin1 sagladigina iliskin kanitlar sunmaktadir. Ayn1 amacin Endonezya merkezli
yansimalarini daha giincel varyasyonu ile Prastiwi ve Anik (2020) tarafindan gerceklestirilen
aragtirmadan izlemek miimkiindiir. 2015-2018 inceleme doneminde sahip arastirma,
benzerlerinden farkli olarak sektorel ¢esitlendirmenin ticari bankalarin karlilik performansini
artirdigini ve kredi risklerini ise azalttigina yonelik bulgular belirlenmistir.

Kredi portfoyii ¢esitlendirmesini kurumsal 6l¢ekte degerlendirmek suretiyle kredi riski
yonetimi arasindaki iligkiyi belirlemeyi amaglayan ve Maubi ve Jagongo (2014) tarafindan
gergeklestirilen arastirma Kenya merkezlidir. Cografi ¢esitlendirme ve firma biliytikligi
perspektifinde degerlendirmeleri de igeren arastirmada tanimlayici arastirma tasarimi
kullanilmistir. 86 katilimec1 hedefinde, ¢ikarimsal ve agiklayict anket verilerine dayali
arastirma sonucunda, cografi ¢esitlendirme ile kredi riski arasinda iligki belirlenemezken
sektorel kredi cesitlendirmesi ve biiyiikliik ¢esitlendirmesi ile kredi risk yonetimi arasinda
istatistiki olarak anlamli pozitif iliski kaydedilmistir. Konunun genis bir banka ve iilke
kesitindeki 6rnegi, Beck ve De Jonghe (2013) tarafindan literatiire kazandirilmistir.
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Bankalarin uzmanlagma diizeylerinin ve iilke gelismisliginin de degerlendirme kapsamina
alindig1 arastirma, 2002-2011 inceleme donemine sahiptir. Arastirma sonucunda,
¢esitlendirmenin sektorel uzmanlagma diizeyine dayali olarak istikrari artirmasina ragmen
yiksek getirilere neden olmadig1 genel kanaatine ulasilirken iilkeler arasi farkliliklarin
varlig1 da belirlenmistir. Ayni tarihli diger bir arastirma ise Jahn, Memmel ve Pfingsten
(2013) tarafindan gergeklestirilmistir. Cesitlendirmenin sektore 6zgii kredi riski 6znelliginde
degerlendirmelerin gergeklestigi arastirma, 2003-2011 inceleme donemine sahiptir.
Arastirma neticesinde; belirli sektorlerde uzmanlagsmis bankalarin daha diisiik kredi zararina
sahip oldugu, zarar yaratma potansiyelinde sektorel farkliliklarin gézlemlendigi ve kredi
portfoylerinde odaklanmanin, kredi zararlarinin standart sapmasini diislirdiigii sonuclarina
ulagilmistir. Benzer sekilde Rossi, Schwaiger ve Winkler (2009), Bebczuk ve Galindo
(2008), Fang, Hasan ve Marton (2011), sektorel ¢esitlendirmenin olumlu katkilarina iliskin
ampirik kanitlar sunan arastirmacilardandir.

Kredi portfoy c¢esitlendirmesi ile getiri arasindaki iliskiye iliskin ampirik kanitlar
sunmay1 amaclayan en giincel arastirmalarda biri Huynh ve Dang (2021) tarafindan
gergeklestirilmistir. 2008-2019 inceleme doneminde Vietnam merkezli arastirma,
Genellestirilmis Momentler Metodolojisine sahiptir. Aragtirma sonucunda kredi portfoy
¢esitlendirmesinin banka getirilerini azalttigi, ancak bu etkinin bankalarin faiz disi
faaliyetlere yonelim diizeyleriyle paralellik gosteren bir i¢erige sahip oldugu tespit edilmistir.
Ayrica, bankanin piyasa giicliniin, ¢esitlendirmenin zararli etkilerini azalttig1 ortaya
koyulmustur. Vietnam merkezli diger bir arastirma Dang ve Huynh (2019) tarafindan
gerceklestirilmistir. 2008-2017 inceleme doneminde gergeklestirilen arastirma 25 ticari
banka Ornekleminde gergeklestirilmigtir. Sektdrel cesitlendirme perspektifinde
gerceklestirilen arastirma, Havuzlanmigs EKK, FEM ve REM metodolojisine sahiptir.
Arastirma sonucunda gesitlendirmenin getiri lizerinde olumlu katkisinin bulundugu ancak
bu katkinin bankalarin uzmanlagma diizeyi ile paralellik gdsterdigi belirlenmistir. Son
donem arastirmalarindan biri de Samarasinghe ve Weerasinghe (2020) tarafindan
gerceklestirilmis olup CAMEL modeline dayali olarak gergeklestirilen kredi portfoy
cesitlendirmesinin ticari bankalarin performansi iizerinde pozitif bir katki sagladig:
belirlenmistir. Ayrica banka biiylikliigli ve faiz orani fark: arastirmaya kontrol degiskenleri
olarak dahil edilmis ve arastirma sonucunda faiz orani farkinin performansla negatif yonlii
bir iliski kaydettigi ancak banka biiyilikliigliniin anlamli bir farklilasma yaratmadig tespit
edilmistir. Benzer bir sonu¢ Mulwa (2018) tarafindan gerceklestirilen aragtirmada da
mevcuttur. 2008-2015 inceleme doneminde 4 Dogu Afrika Toplulugu iilke merkezli olarak
gerceklestirilen arastirma GMM Metodolojisine sahiptir. Arastirma sonucunda sektorel kredi
¢esitlendirmesinin aktif getirisi lizerinde anlamli ve pozitif bir etkisi gézlemlenirken
bankalarin aktif kalitesini bozdugu yoniinde sonuglarin varligt vurgulanmstir.
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Kredi portfdy c¢esitlendirmesinin kredi riski ve ekonomik performans iizerindeki
etkilerini Merkez Bankalart 6rnekleminde belirlemeyi amaglayan son ddnem
arastirmalarindan biri Ayesha, Fatima ve Krishnadas (2020)’ye aittir. 20 Merkez bankasi
ornekleminde gerceklestirilen aragtirma sonucunda, kredi portfoyiindeki yogunlagmanin
ekonomik performans ve kredi riskleri iizerinde olumlu katkilar sundugu sonucuna
ulasilmigtir.

2.2. islami Banka Ornekleminde Gerceklestirilen Arastirmalar

Sektorel, cografi ve Islami enstriiman tiirii varyasyonlarinda ele alinan kredi gesitlendirme
diizeyinin Islami Bankalarmn (iB) getiri ve risk profilleri iizerindeki etkilerini belirlenmeyi
amaglayan 6zgiin ilk arastirma, Al-Kayed ve Aliani (2020) tarafindan gerceklestirilmigtir.
Korfez Isbirligi Konseyi (KIK) iilkeleri merkezli olarak gergeklestirilen arastirma, 2010-
2018 inceleme donemine sahiptir. 26 banka drnekleminde dengesiz panel analizine dayali
olarak gergeklestirilen arastirma sonucunda, Islami araclara ve ekonomik sektorlere
odaklanmak, riskleri azaltirken IB’lerin karliliklarina da zarar verdigi sonucu elde edilmistir.
Buna ragmen cografi odaklanmanin ise IB’lerin karliliklarini artirmasi yaninda temerriit
riskini de besledigi tespit edilmistir. Dolayisiyla diisiik ve orta risk diizeyinde Islami
enstriimanlara odaklanmanin getiri iizerinde olumlu katkilar saglamasina ragmen etkin bir
risk yonetiminde Islami enstriimanlar1 ¢esitlendirmenin daha optimal olacag1 sonucuna
ulasilmistir. Ote yandan arastirmanin bulgulari, cografi alanlara odaklanmanin getiri ile
dogrusal olmayan U seklinde kaydettigi iliski sebebiyle IB’lerin yiiksek risk diizeyinde
kredilerini tek bir cografi alana odaklandirmalart gerektigi vurgulanmustir.

Kredi portfdy cesitlendirmesinin kapsamini arastirma ve degerlendirme amacina sahip
ve Suline (2013) tarafindan hazirlanan aragtirma Tanzanya merkezlidir. 2010-2012 inceleme
donemine sahip arastirma, Arusha Bolgesi’ndeki Ulusal Mikro Finans Bankalarina ait ikincil
mali tablo verileri ile banka yetkililerine gonderilen anket verilerine dayali olarak
gerceklestirilmistir. Betimsel istatistiksel analiz tekniklerine dayali olarak tamamlanan
arastirma sonucunda, daha fazla ¢esitlendirilmis bankalar, daha ¢esitlendirilmis bankalardan
daha distik bir ¢esitlendirme diizeyine sahip olma egiliminde oldugu ve bundan sebep
cesitlendirme diizeyinin bankanin performansina katki sagladigi belirlenmis olmakla
birlikte, ¢esitlendirmenin etkisinin biiyiik 6l¢iide risk diizeyine, iyi stratejilere, etkin kredi
politikasina ve risk yonetimine bagli oldugunu ortaya koyulmustur.

IB’lerin saglamis olduklar1 finansman olanaklarini, ekonomik sektér ve kullanim
tiirlerine dayali gesitlendirme seklindeki kullanimlariin karliliklarina olan yansimalarini
belirlemek amaciyla Prastiwi ve Anik (2021) tarafindan gergeklestirilen arastirma Endonezya
merkezlidir. 2014-2018 inceleme dénemine arastirma Islami Bankalar ve Islami Is Birimleri
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ornekleminde gergeklestirilen arastirma, Coklu Dogrusal Regresyon metodolojisine sahiptir.
Arastirma sonucunda, kullandirilan fonlarin sektor tiirlerine dayali farkli katki potansiyeline
sahip oldugu belirlenmistir. Zira tiiketim sektoriine yonelik fonlama yogunlugu banka
karliligini olumsuz etkilerken, yatirim sektorlerine yonelik fonlamanin pozitif katki sundugu
tespit edilmistir. Bu yiizden diisiik risk diizeyinde yiiksek getiri saglanabilmesi i¢in fonlama
politikalarmin belirlenmesinde Islami bankacilik igin bir referans olarak degerlendirilmesi
gerektigi vurgulanmistir. Ayn1 perspektifte Pakistan merkezli bir arastirma ise Ali, Zulkhibri
ve Kishwar (2019)’ne aittir. Alt1 Islami bankanin dengesiz panel verileri 6rnekleminde
gergeklestirilen arastirma, Goriiniiste Iliskisiz Regresyon metodolojisine sahiptir.
Arastirmanin sonuglari, kredi riskinin banka performansinin igsel bir belirleyicisi oldugu ve
bankaya 6zgii degiskenler ile kredi riskinin karlilik tizerinde negatif etkisinin bulundugu
tespit edilmistir.

2.3. ikili Bankaciik Ornekleminde Karsilastirmah Olarak Gerceklestirilen
Arastirmalar

Kredi portfoy cesitlendirmesinin risk ve getiri performans diizeyindeki yansimalarini
ikili bankacilik sisteminde karsilastirmali ampirik kanitlar sunma amacina yonelik literatiir
¢ok az sayida olmakla birlikte, genel olarak iilkeler arasi karsilastirma perspektifine de
sahiptir. Bu perspektiften saglanan sonuglar ise, her {ilkenin kendi gelismislik gegmisinde ve
farkli sektorel ozellikler refakatindeki 6rneklemler iizerinden vyiiriitiildiigiinden ve Islami
bankacilik Sisteminin isleyisine iliskin yasal alt yapinin, bankacilik sisteminin isleyisini
destekleme ve sinirlama diizeyindeki farkliliklart sebebiyle sonuglarin genellestirilebilme
niteligini olumsuz etkilemektedir. Bu baglamdaki ilk arastirmalardan biri Lassoued (2018)
tarafindan gergeklestirilmistir. iB’lerin konvansiyonel bankalar (KB)’dan yiiksek bir
finanslama/kredi riskine sahip olduguna iliskin kantilar belirlemeye yonelik arastirma,
bankacilik sektoriiniin farkli 6zelliklerine yol agan bolgesel gelismislik gegmisinden ar1
sonuglar saglamaya yonelik olarak Malezya merkezlidir. 22 konvansiyonel 17 Islami banka
ornekleminde gergeklestirilen arastirma 2005-2015 inceleme dénemine sahiptir.
Genellestirilmis EKK metodolojisindeki arastirma sonucunda, iB’ler ile KB’ler arasinda
finanslama/kredi riski baglaminda, istatistiki olarak anlamli bir farklilasmanin
kaydedilmedigi belirlenmistir. Ayn1 metodolojide gergeklestirilen benzer bir sonug, daha
giincel bir arastirma ile Seho, Ibrahim ve Mirakhor (2021) tarafindan literatiire
kazandirilmistir. 46 Islami ve 60 konvansiyonel banka drnekleminde gergeklestirilen
arastirma sonucunda, kredilerin ve finansmanin sektdrel cesitlendirmesinin hem IB’lerin
hem de KB’lerin getirilerini azalttigini ve risklerini artirdigi belirlenmistir. Sektorel
cesitlendirmenin getiriler tizerindeki etkisi, risk seviyelerine gore degiskenlik kaydettigi ve
diisiik seviyede olumsuz etkilere sebep olurken orta ve yliksek risk seviyelerinde belirgin bir
etkisinin bulunmadig1 kaydedilmistir. Ayrica risk seviyeleri genelinde IB’ler ve KB’ler
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iizerindeki etkiler arasindaki farkin marjinal oldugu ve sektorel ¢esitlendirmenin kriz
donemlerinde artan bir trende sahip oldugu kanitlanmistir. Kredi ve finansman portfdylerinin
yeni sektorlere genisletilmesinin ikili bankacilik sisteminin tamamui i¢in risk ve getiri
farklilasmasina neden olmadigi da arastirmanin bulgulari arasindadir.

Finansman/kredi portfoy ¢esitlendirmesinin ikili bankacilik sistemindeki finanslama/
kredi riski ve banka getirisi tizerindeki etkilerinin farklilasip farklilagsmadigina iliskin
degerlendirmeleri ¢ok iilke perspektifinde ortaya koymay1 amaglayan Ferhi ve Chkoundali
(2015), arastirmasini 28/ tlilke drnekleminde gerceklestirmistir. 1999-2010 inceleme
doneminde 99 Islami banka ve 110 Konvansiyonel banka drnekleminde gergeklestirilen
arastirma, GMM metodolojisine sahiptir. Arastirma sonucunda KB’lerin ¢ogunun IB’lerden
daha ytiksek kredi/finanslama riskini i¢erdigini ve bu riskin finansal krizlere maruz birakma
potansiyelini besledigini ortaya koymustur. Ayrica IB’lerin KB’ler ile sermaye verimliligi
agasindan ayni Ozelliklere sahip bulundugu belirlenmistir. Coklu iilke varyasyonunda
degerlendirmelerin yapildig1 diger bir arastirma ise Kabir, Worthington and Gupta (2015)
imzasini tagir. 2000-2012 inceleme doneminde 13 iilke merkezli 156 konvansiyonel 37
Islami banka 6rnekleminde gerceklestirilen arastirma Menton’un Temerriide Uzaklik
modelinin kullaniminda yapilmistir. Z Skor vekilliginde banka performansin ve Finanslama/
kredi riskinin toplam finansman/kredi i¢indeki takipteki kredi paylar: ile temsil edildigi
arastirma neticesinde IB’lerin temerriide uzakliklarinin KB’lerden 6nemli 6lgiide diisiik
olmalaria karsin Z-Skoru ve finanslama/kredi riski acisindan IB’lerin daha yiiksek risk
igerdikleri belirlenmistir.

Ikili bankacilik sistemine yonelik gergeklestirilen arastirmalardan biri de Beck vd. (2013)
‘ne aittir. IB’lerin 6nemli 6lgiide daha diisiik kredi riskine sahip oldugunu gosteren Z Skorlar
ile Is yonelimi, verimlilik ve banka istikrar1 agisindan IB’ler ile KB’lerin karsilastirmalarinin
yapildig1 arastirma sonucunda ikili bankacilik sisteminde s6z konusu degiskenler baglaminda
istatistiki acidan anlamli bir farklilasmanin bulunmadigi ancak finanslama/kredi riski
baglaminda iB’lerin daha diisiik bir riske sahip olduklar1 belirlenmistir. Benzer sonuglar
Cihak ve Hesse (2010) ve Abedifar, Molyneux ve Tarazi (2013) tarafindan gergeklestirilen
aragtirmalarda da mevcuttur. 1999-2009 inceleme doneminde 24 iilkeden 553 banka
drnekleminde gergeklestirilen arastirmada IB’lerin KB’lere kiyasla daha iyimser sonuglara
ve istikrarl1 profile sahip oldugu belirlenmistir. Ayni sekilde, 45 Afrika Ulkesinden 279
konvansiyonel ve 11 Islami banka &rneklemi ile Faye, Triki ve Kangoye (2013), Giineydogu
Asya ve Orda dogu ve Kuzey Afrika (MENA) bolgesindeki banka 6rneklemi ile Rajhi ve
Hassairi (2014) ¢ok iilke merkezli, Endonezya’daki 12 Islami ve 72 Konvansiyonel banka
orneklemiyle Gamaginta ve Rokhim (2011) ile Boumediene (2011) tarafindan
gerceklestirilen arastirmalarda da IB’lerin KB’lere kiyasla iflas ve kredi riski baglaminda
daha istikrarli olduklar1 kanitlanmigtir. Bununla birlikte Bourkhis ve Nabi (2013) tarafindan
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gergeklestirilen aragtirma Z Skor her iki bankacilik sistemi agisindan anlamli bir farkin

bulunmadigi kaydedilmistir.

3. ikili Bankacilik Sisteminde Kredi Portféy Yogunlasma Diizeyinin Banka Finansal

istikrar1 ve Performansi Uzerindeki Etkilerinin Karsilastirmah Analizine iliskin

Uygulama

3.1. Arastirmanin Veri Seti

Ocak 2005 ile Aralik 2021 inceleme donemini kapsayan ve kredi portfoy yogunlasma

diizeyinin banka finansal istikrar1 ve performansi {izerindeki etkilerinin karsilastirmali

analizine iliskin aragtirmanin veri seti ve verilere iliskin aciklamalar Tablo 1’de gosterilmistir.

Tablo 1: Arastirmanin Veri Seti ve Veri Kaynaklar:

Degisken
Sinifi

Degisken
Ad1

Degisken
Temsilcisi

Veri Kaynagi ve Veriye fliskin Aciklama

Bagimli
Degiskenler

Bagimsiz

Degiskenler

Kontrol
Degiskenleri

Finansal istikrar

Banka Performansi

Kredi Riski
Yogunlasma Indeksi

Kaldirag Orani

Likidite
Karsilama Orani

Yonetim Kalitesi

Biiyiikliik

PERF

GINI

KALD

LKDT

YNTK

BYKL

Banka finansal istikrarinin gostergesi olarak
arastirmaya dahil edilmis olup Z Skor vekilliginde
temsil edilmis olup 1 numarali denklem yardimryla

mali tablo verilerine dayali olarak yazarlar tarafindan
hesaplanmistir.

Banka performansinin gostergesi olarak kullanilmis olup
ROA vekilliginde temsil edilmis ve mali tablo verilerine
dayali olarak yazarlar tarafindan hesaplanmistir
Kredi portfoylerindeki yogunlasma diizeyinin bir
gostergesi olarak GINI katsayisi vekilliginde temsil
edilmis olup 2 numarali denklem yardimiyla mali
tablo verilerine dayali olarak yazarlar tarafindan
hesaplanmistir
Borglanmanin agirlikli ortalama sermaye maliyetleri
tizerindeki etkinligini vurgulayan Kaldirag Orani,
Toplam Borg/Toplam Aktif bagintisinda temsil edilmis
olup mali tablo verilerine dayali olarak yazarlar
tarafindan hesaplanmistir.

Bankalarin likidite diizeyinin bir gostergesi olarak
arastirmaya kontrol degiskeni olarak dahil edilmis
olup yiiksek kaliteli likit varliklar toplaminin net
nakit ¢ikislarina olan orani olarak yazarlar tarafindan
hesaplanmustir.

Bankalarin yonetim kalitesi faiz gelirleri (kar pay1
gelirleri) / faiz giderleri (kar pay1 giderleri) orani
vekilliginde temsil edilmis olup mali tablo verilerine
dayali olarak yazarlar tarafindan hesaplanmistir.
Banka biiyiikligiiniin gostergesi olarak aktif toplaminin
dogal logaritmasi vekilliginde temsil edilmis olup
yazarlar tarafindan hesaplanmistir
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Banka Finansal istikrar1 (Z): Kredi portfdy yogunlasma diizeyinin Islami ve
konvansiyonel bankalarin finansal istikrar1 tizerindeki etkileri Z Skor vekilliginde izlenmistir.
Literatiirde genel olarak finansal basarisizlik ya da iflas riskini temsilen kullanilan Z Skoru,
arastirmaya Finansal istikrara vekalet etmek {izere bagimli degisken olarak dahil edilmistir.
[lk olarak 1968 yilinda Edward Altman tarafindan literatiire kazandirilan Z Skoru, gelistirilen
alternatiflerle literatiiren en fazla hesaplanan degiskenidir. Genel olarak ampirik riskin bir
Olciisii olarak Finansal istikrar1 temsilen kullanilan Z Skorun hesaplanmasinda De Nicolo,
Boyd ve Jalal (2006)’nin hesaplama olgiitii referans alinmis olup baginti Denklem 1°de
gosterilmistir:

Z Skor = (ROA+E/A)/ HROA (1)
Burada;

ROA: Varliklarin kazanma giiciinii temsilen Aktif Karliligin1 gostermekte olup Net Karin
Toplam Aktiflere oranidir

E/A: Ozkaynaklarmn toplam varliklara oramdir
HROA: Getiri oynakliginin bir gostergesi olup Aktif Karliliginin standart sapmasidir.

Z Skorunun diisiik degeri, daha yiiksek riske maruz kalma anlamini tagimakta olup
finansal istikrarsizlig1 vurgular. Bu durum daha dar getirilerle daha biiyiik getiri oynakligini
telkin eder.

Banka Performans1 (PERF): Kredi portfoy yogunlagsma diizeyinin Islami ve
konvansiyonel bankacilik acisindan etkilerinin banka performansi perspektifindeki
yansimalari, literatiirde geleneksel muhasebe 6lciisti olarak yaygin bir sekilde kullanilan
Aktif Karliligi (ROA) vekilliginde temsil edilmistir. Donem net karinin Aktif toplamina
oranlanmasi ile hesaplanir. Genel olarak muhasebe performansinin gostergesi konumundaki
ROA, ayn1 zamanda yonetimin banka varliklarina kazang saglayabilme yeteneklerini ortaya
koyma islevselligini de vurgular. Arastirmaya bagimli degisken olarak hizmet eden ROA
temsilciligindeki banka performansinin kredi portféy yogunlasma diizeyinden olumlu
etkilenmesi teorik beklentisine sahiptir. Cesitlendirmenin klasik sonug¢larinin aksine bu
beklenti, banka 6zeline has olup, kredilerin bankalarin varlik portfdylerinin en likit ve riskli
kalemini olusturmasi sebebiyledir.

Kredi Riski Yogunlasma indeksi (GINI): Kredi riski yogunlasmasi literatiirde farkli
sekillerde tanimlanmaktadir. Adams ve Leah (2006)’a gore kredi yogunlasmasi, bir
bankanin kredi portfoyiinde nispeten biiyiik pozisyonlara sahip olmas1 anlamini tagir (Adams
ve Leah, 2006). Biiylik pozisyon sahipligi, kullandirilan kredinin bir kisi, bir firma, bir
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bolge, bir sektor dzelinde gesitlenmesi miimkiindiir. Dolayisiyla kredi tahsisinin belli kisi,
firma, sektor ya da lokasyona dayali olarak olusturdugu yogunlugun, biiyiik kayiplari ima
etme olasiligidir. Bu perspektiften en temel manasiyla Kredi Riski, kredi miisterilerinin
kredi akdi hiikiimlerine uymayarak kredi taksitlerini ifa etmemesi olarak tanimlanir ve
takipteki kredilerin toplam kredilere oranlanmasi ile hesaplanir (Akgii¢, 2007). Banka ve
finans kurumlar1 i¢in 6nemli bir tehdit unsuru olan kredi riski, uygun bir kredi risk ortamiin
hazirlanmasi, kredi siirecinin etkinlestirilmesi, uygun ve etkin kredi 6l¢lim, takip ve yonetimi
ve yeterli risk kontroliiniin gerceklestirilmesi suretiyle kontrol edilebilirligi miimkiindiir
(Tirkiye Bankalar Birligi, 1999). Bununla birlikte kredi yogunlasmasinin yasandigi birimin
yapisal 6zelliklerine gore 6l¢iim yontemlerinde farklilagmalar s6z konusu olsa da literatiirde
sektorel yogunlasma riskini 6l¢e yontemlerinden biri olan ve kredi riski yogunlasma indeksi
olarak kullanilan GINI katsayisidir. Arastirmanin tek bagimsiz degiskeni olarak kullanilan
GINI Katsayisi, 2 numarali bagintiya dayali olarak asagidaki gibi hesaplanabilir (Simkus ve
Mendelevicius, 2006):

2 1 j ,
GINIGy =1—= X1 v; — > vev; = 5, X, (2)

0 ile 1 arasinda deger alabilecek olan Kredi riski yogunlasma indeksi, sifira yaklastik¢a
kredilendirmede esit dagilimin 1’e yaklastik¢ca kredilendirmede esit dagilimdan ya da
¢esitlendirmeden bahsedilir.

Kaldira¢ Oram1 (KALD): Arastirma modellerine kontrol degiskeni olarak dahil edilen
degiskenlerden biri de Kaldirag oranidir. Bu oran Islami ve Konvansiyonel bankalar
agisindan énemli diizeyde farklilasma teorik beklentisine sahiptir. Islami bankalarin sermaye
yapisi icinde 6z sermaye payinin yiiksek olma durumu s6z konusu oldugundan, Islami
bankalarin konvansiyonel bankalara finansal soklar1 karsilayabilme kabiliyeti daha yiiksektir
(Blum, 2008). Ayrica Islami bankalarin temel ilkelerinden biri olan varliga dayali finansman
zorunlulugunun sekillendirdigi sermaye yapisindaki yiiksek 6z sermaye yogunlugu, bir
yoniiyle banka yonetimine daha fazla risk iistlenme kapasitesi sagladigindan yiiksek getiri
imkani sunma azmindedir. Bu durum banka tiirleri agisindan finansal istikrar ve performansin
onemli bir bileseni olarak degerlendirildiginden ilgili yazinla paralel olarak kontrol degiskeni
olarak kullanilmistir.

Biiyiikliik (BYKL): Banka biyiikliigiiniin gdstergesi olarak aktif toplaminin dogal
logaritmasi vekilliginde temsil edilmis olup aragtirmaya kontrol degiskeni olarak hizmet
eder. Biytikligii olan bir bankada bilgi edinme ve islem maliyetleri daha diisiik seviyede
seyredeceginden performans iizerinde pozitif katki 6ngoriir.
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Likidite Karsilama Oram (LKDT): Bankalarin likidite diizeyinin bir gostergesi olarak
arastirmaya kontrol degiskeni olarak dahil edilmis olan Likidite kargilama orani, likit
varliklar toplaminin net nakit ¢ikiglarina olan orani olarak hesaplanir. Frekans boyutunun 1
ay kisitinda gergeklestirilecek olan likidite karsilama orani, banka ya da finans kurulusunun
sahip oldugu nakit ve nakit benzeri aktiflerinin frekans boyutundaki nakit ¢ikislarini
karsilayabilme yetenegini ortaya koyar ve siirdiiriilebilirlik ve finansal istikrar ile finansal
performansin 6nemli bir bilesenidir.

Yonetim Kalitesi (YNTK): Bankalarin yonetim kalitesi faiz gelirleri (kar pay1 gelirleri)
/ faiz giderleri (kar pay1 giderleri) oran1 vekilliginde temsil edilmis olup banka ve finans
kurumlarinin yonetsel yeteneginin en dnemli gostergesi olarak islem goriir. Banka ve finans
kurumlarinin en dnemli faaliyet kalemlerinden biri olarak kredilerin oldugu g6z 6niinde
tutuldugunda degiskenin modele dahil edilmesinin hakliligin1 vurgular.

Biitiin bu agiklamalar 1s181inda Kredi Portfdy Yogunlasma Diizeyinin banka finansal
istikrar1 ve performansi lizerindeki etkilerinin analizine yonelik olarak gergeklestirilen
arastirmada kullanilan degisken serilerinin tanimlayici istatistikleri Tablo 2’de gosterilmistir.

Tablo 2: Degiskenlerin Tanimlayic istatistikleri

Konvansiyonel Bankacilik

VA PERF KALD YNTK BYKL
Ortalama 3,0780 1,0084 0,8884 0,0285 14,1531
Medyan 2,9747 0,9627 0,8897 0,0252 14,1531
Max. 4,1842 1,9859 0,9240 0,0458 15,8926
Min. 2,2129 0,3975 0,8592 0,0170 12,5889
Std.Hata 0,5101 0,3388 0,0103 0,0086 0,8529
Skewness 0,3841 0,3632 -0,0303 0,5404 0,0004
Kurtosis 1,9865 2,1470 3,9882 1,8586 1,9370
Jarque-Bera 13,7475 10,6704 8,3324 21,0040 9,6041
Gozlem 204 204 204 204 204
islami Bankacilik

zZ PERF KALD LKDT BYKL
Ortalama 2,4750 0,9165 0,9004 190,3611 11,1450
Medyan 2,2775 0,7809 0,9048 182,4952 11,3408
Max. 3,7268 2,3151 0,9480 415,5816 13,4920
Min. 1,1035 0,0487 0,8554 141,3808 8,8747
Std. Hata 0,6079 0,4739 0,0217 30,9244 1,1670
Skewness 0,4098 0,4434 -0,1616 2,2018 -0,1248
Kurtosis 2,0156 2,1702 2,2762 15,2296 2,1397
Jarque-Bera 13,9468 12,5376 5,3409 1436,1190 6,8198
Gozlem 204 204 204 204 204

Tablo 2’°de hem konvansiyonel hem de islami bankacilik icin elde edilen degiskenlerin
tanimlayici istatistikleri sunulmustur. Buna gore konvansiyonel bankacilik i¢inde kullanilan
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serilerin normal dagilima sahip olmadig1 goriilmektedir. Degiskenlerin ¢arpiklik ve basiklik
degerlerine bakildiginda katsayilara sahipse Z, BYKL, YNTK ve PERF serileri sola ¢arpik
GINI, KALD ve LKDT serileri saga carpik olarak dagilmaktadir. Kurtosis degerlerine gore
serilerin tiimiiniin pozitif katsayilara sahip olmasi sivri dagilimi isaret etmekle birlikte GIN/
ve KALD degiskenlerinin basiklik degerinin 3’ten biiyiik olmasi serilerin leptokurtik bir
goriiniim sergiledigini ifade etmektedir.

3.2. Arastirmanin Hipotezleri

Finansman/Kredi portfoy c¢esitlendirmesi ile bankalarin iflas riski ve banka
performanslart arasindaki iligskinin Tirkiye 6l¢eginde ikili bankacilik sistemindeki
karsilagtirmali analizine yonelik ampirik kanitlar sunma amacindaki arastirmanin hipotez
yapisi Tablo 3’te gosterilmistir.

Tablo 3: Arastirmanin Hipotezleri

Hipotez Hipotez A¢iklamasi
No
Hoy, Kredi portfoy yogunlgsma diizeyi Tﬁrkiye’d?ki i‘kili ba.nkaC}hk sist'emind'e i§lami Bankalarin iflas
riski (finansal istikrar1) tizerinde bir etkiye sahip degildir.
Hy, Kredi portfoy yoguvlasm.a d}'izeyi Tl'irk.iy.e’deki ikili .banka.cﬂlk .sistemi.nde kvo.nv.ansiyonel bankalarin
iflas riski (finansal istikrar) iizerinde bir etkiye sahip degildir.
HO 3 Kredi portfoy ylogunlbasma diizeyi Tﬁrkiye’deki ‘ikili b?nka‘cﬂlk s'isteminde Islami ve Kopvagsiyonel
Bankacilik sisteminde bankalarin finansal istikrari {izerinde bir farklilasmanin nedeni degildir.
HO 4 Kredi portfoy yo.gu:nl'asma' dl'j:zeyi Tiirkiye’deki ikili banl.<a0111k. sisteminde islami.Bffmkalarm ROA
vekilligindeki Finansal Performanslari tizerinde bir etkiye sahip degildir.
Hos Kredi portfoy yogunlagma diizeyi Tiirkiye’deki ikili bankacilik sisteminde Konvansiyonel

Bankalarin ROA vekilligindeki Finansal Performanslari {izerinde bir etkiye sahip degildir.
Kredi portfoy yogunlasma diizeyi Tiirkiye’deki ikili bankacilik sisteminde islami ve Konvansiyonel
Hp¢ Bankacilik sisteminde ROA vekilligindeki Finansal Performanslari {izerinde bir farklilagsmanin
nedeni degildir

3.3. Arastirmanin Metodolojik Sunumu

Ocak 2005 ile Aralik 2021 donemini kapsayan ve 204 gozlem ile analiz edilen ¢aligmada
veriler inceleme donemine ait sektor mali tablolarindan derlenmistir. Verilerin saglanmasina
esas teskil edecek mali tablolar Tiirkiye Katilim Bankalar1 Birligi (TKBB) ve Bankacilik
Diizenleme ve Denetleme Birligi (BDDK) resmi internet sitelerinden elde edilmistir.
Arastirmada aylik verilerin kullanilmis olmasi sebebiyle serilerde mevsimsellik etkilerinin
gozlenebilmesi s6z konusu oldugundan, seriler Census X12 yontemiyle mevsimsellikten
arindirilarak kullanilmistir. Hem konvansiyonel hem de Islami bankacilik sistemine ait
serilerin duraganlik analizlerinin yapilamasinin ardindan degiskenler arasinda uzun ve kisa
donemli iligkiler incelenmistir. S6z konusu ekonometrik analizler i¢in Eviews 10 paket
programut tercih edilmistir. Bu perspektifte arastirmanin metodolojik sunumu, ¢alismanin
birincil agamasini olusturan birim kok testleri ile sekillendirilmistir.
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3.3.1. Birim Kok Testleri

Zaman serisi analizlerinde, seriler analize tabi tutuldugunda, serinin sahte regresyona yol
acip agmadigimi incelemek amaciyla birim kok sinamalarina gidilmektedir. Bu gercevede,
caligmada kullanilan serilerin zaman serisi 6zelligi tasidigindan birim kok testlerinden
Genisletilmis Dickey-Fuler (ADF) testi uygulanmistir.

Tablo 4: Birim Kok Testleri
Augmented Dikcey Fuller (ADF)

Degiskenler  Sabitli  Sabit ve Trend  Degiskenler  Sabitli Sabit ve

Trend
BYKL 0,7892 -1,6135 ABYKL -12,8845°  -12,8980°
Konvansiyonel GINI 2,9259 1,0078 AGINI -3,4040" -4,1962"
Bankacilik KALD -2,0316 -3,1505 AKALD -13,5047°  -13,4735"
LKDT -2,7316 -6,6669" ALKDT -10,1928° -8,7698"
PERF -1,8770 42977 APERF 13,6577 -13,6154°
YNTK -1,4335 -1,4831 AYNTK -6,5890" -6,5728"
z -2,0594 -4,1420° AZ 17,6846 -17,6410°

Augmented Dikcey Fuller (ADF)

Degiskenler Sabitli Sabit ve Trend  Degiskenler Sabitli Sabit ve

Trend
BYKL 0,2208 -0,9461 ABYKL 12,7187 -12,6917"
Islami GINI 0,1163 2,1813 AGINI 12,5553 -12,5074"
Bankacihk KALD 0,1268 2,3877 AKALD 15,1763 -15,5349"
LKDT 22,5743 2,9478 ALKDT A11,6737° -11,6822°
PERF -1,6018 22,5411 APERF 14,7695 -14,7440°
YNTK -1,6034 -1,9857 AYNTK -16,8387°  -16,8001"
z -1,4534 -1,7234 AZ -13,6340°  -13,6305"

Not: “*7, «** sembolleri sirastyla %1 ve %5 anlamlilik diizeylerini gostermektedir. Uygun gecikme sayisi igin SC (Schwarz Bilgi Kriteri)
kullanilmisgtir.

Kredi portféoy yogunlagsma diizeyinin finansal istikrar1 ve performansi lizerindeki
etkisinin analiz edildigi bu calismada konvansiyonel bankacilik sistemine ait degiskenlerin
Tablo 4’te verilen birim kdk analiz sonuglarina gore degiskenlerin I(1) ve 1(0) diizeylerinde
duraganlik gosterdigi goriilmektedir. ADF testinin sabit ve trendli modelinde LKDT, PERF
ve Z Skoru degiskenleri %5 anlamlilik seviyesinde diizey durumlarinda duragan iken diger
degiskenlerin birinci farklarinda duraganlastig1 gériilmektedir. Islami bankacilik agisindan
ise s0z konusu degiskenlerin birim kok test sonuglari konvansiyonel bankacilik sisteminden
farklilik gostermektedir. Bu cergevede ADF test istatistik sonuglaria gére Islami bankacilik
sisteminde yer alan tiim degiskenler %5 anlamlilik seviyesinde birinci farklarinda
duraganlagmaktadir.

Birim kdok test sonuglarina gore kredi portfoy ¢esitlendirilmesinin performans ve risklilik
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iizerindeki uzun ve kisa donem etkilerinin analiz edilmesi i¢in konvansiyonel ve katilim
bankacilik sistemlerinde farkli analiz yontemlerinden yararlanilmasi gerekmektedir. Bu
acgidan konvansiyonel bankacilik sisteminde seriler ayni seviyede duragan bulunamadigindan
geleneksel es biitiinlesme testleri yerine Pesaran, Shin ve Smith (2001) tarafindan gelistirilen
ARDL sinir testi kullanilmistir. Diger yandan Islami bankacilikta tim serilerin I(1)
seviyesinde duragan bulunmalari neticesinden uzun donem iliskileri tespit edebilmek
amactyla FMOLS, DOLS ve CCR es biitiinlesme testlerine basvurulmustur.

3.3.2. Konvansiyonel Bankacilik Sisteminde Kredi Portfoy Yogunlasma Diizeyinin
Banka Finansal Istikrar1 ve Banka Performans1 Uzerindeki Etkinliginin Analizi:
ARDL Sinir Testi

Pesaran vd.(2001) tarafindan gelistirilen ARDL sinir testi yaklagimi, serilerin duraganlik
dereceleri farkli olsa dahi es biitiinlesme iligkisini tespit edebilmesi agisindan, Engle-
Granger ve Johansen esbiitiinlesme testleri gibi analizlerden daha iyi sonuglar vermektedir.

Arastirmada, kredi portfoy riski yogunlagma diizeyi ile banka finansal istikrar1 ve
performans arasindaki uzun ve kisa donemli iliskinin incelendigi ARDL Sinir Testi
yaklagiminda kullanilacak denklemler arastirmanin bagimli degiskenleri perspektifinde iki
ayr1 modelle sekillendirilmistir.

Banka Biiytikligii (BYKL), Kaldirag Oran1 (KALD), Likidite Karsilama Oran1 (LKDT)
ve Yonetim Kalitesi (YNTK)’ nin kontrol degiskenleri olarak eklendigi analizde iki model
kurulmustur. Birinci modelde bagimli degisken finansal istikrari temsil eden Z degiskeni
iken ikinci modelde ise PERF serisi banka performansint gosteren bagimli degisken olarak
dahil edilmistir. Buna gore ARDL sinir testi yaklasiminda kullanilacak denklemler,
matematiksel olarak asagidaki gibi modellenmistir:

Model 1:

2 = Bo + Xioq Prize—i + Tioo PaiBYKLe—i + X120 B2iGINI,_; + X1 o By KALD,_; +
Z?:. BsiLKDT,_; + ¥i_o Bei YNTK,_; + & (3)

Az = By + By Trend + Y5y Boilz,—; + Xi_o BsiABYKL,_; + Y% BuiAGINI,_; +
YicoPsiAKALD,_; + Zf:o BeiALKDT,_; + ¥i_o B7iAYNTK,_; + Bgz;_; +
BoBYKL;_; + P1oGINI;—; + B11KALD,_; + 1o LKDT,; + B13YNTK,_; + u; 4)

Model 2:

PERF, = By + X1_q ByiPERF,_; + Xi_o BaiBYKL,_; + XiLo B3iGINI,_; +
0 BsiKALD,_; + X7_ Bs;LKDT,_; + ¥3_ BeiYNTK,_; + & (5)
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APERF = By + 1 Trend + ¥X | BoiAPERF,_; + ¥'}_o B3;ABYKL,_; +

20 ByiAGINI_; + Y1 Bs;AKALD,_; + Z?:o BeiALKDT,_; + ¥i—o B7:AYNTK,_; +
BsPERF_; + foBYKL,_; + B1oGINI,_; + 11 KALD,_; + B1,KALD,_; +
B1sYNTK,_; + & (6)

3 ve 4 no.lu denklemler sirastyla Finansal Istikrarin bagimli degisken oldugu model 1
icin, 5 ve 6 no.lu esitlikler ise banka performansiin bagimli degisken oldugu model 2 i¢in
kisa ve uzun donemli iligkileri gostermektedir. Denklemlerde verilen k, 1, m, n, p ve s
gecikme uzunluklarini, A fark operatdriind, Bi,..13 katsayilar1 ve €t hata terimini temsil
etmektedir. Her iki model i¢in ARDL sinir testi, kisitsiz sabit ve trendli olarak tahmin edilmis
ve degisken parametrelerinin Wald testi sonuclarmin F istatistik degerlerine gore serilerin es
biitiinlesik olup olmadigina asagidaki Hy ve H, hipotezlerine gore karar verilmistir.

Ho: Bo=P1 =g o= P1z =0 (7)
Hy:Bo # By # Po e cen e Pi3 £ 0 (8)

Wald test sonuglarina gore seriler arasinda es biitiinlesme iligkisinin olmadigini ifade
eden temel hipotezde (H,) parametre degerlerinin esitligi sz konusu iken alternatif
hipotezde (H,) ise parametrelerin esit olmadigr diger bir ifadeyle seriler arasinda es
biitiinlesme iliskisi oldugu temsil edilmektedir. S6z konusu test neticesinde elde edilen F
istatistik degeri Pesaran vd.(2001) tarafindan verilen tablo st sinir degerlerinden yiiksek ise
temel hipotez reddedilerek seriler arasinda es biitiinlesme iligkisinin oldugunu ifade eden
alternatif hipotez kabul edilmektedir.

Tablo 5: ARDL Sinir Testi Sonuglari

k F-istatistik Alt Simir 1(0) Ust Simir 1(1) Anlamhlik Diizeyleri
5 6,49 1,81 2,93 10%
Model 1 2,14 3,34 5%
2,44 3,71 2.50%
2,82 4,21 1%
k F-istatistik Alt Simir 1(0) Ust Simir 1(1) Anlamhlik Diizeyleri
5 5,99 1,81 2,93 10%
Model 2 2,14 3,34 5%
2,44 3,71 2.50%
2,82 4,21 1%

Not: Anlamlilik diizeylerine gore alt ve Gist siir degerleri Pesaran vd.(2001)’den alimugtir.

Wald testi ile elde edilen degiskenlerin ARDL sinir testi sonuclarina Tablo 6°da yer
verilmektedir. Buna gore her iki model sonuglarina gore elde edilen F istatistik degerleri %1
anlamlilik diizeyinde st sinir1 agmaktadir. Buna gore degiskenler arasinda es biitiinlesme
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iligkisinin olmadigini ifade eden temel hipotez reddedilmektedir.

Seriler arasinda es biitiinlesme iliskisinin varligina rastlanildiktan sonra uygulanacak
ARDL modeli igin uygun gecikme uzunlugunun tespit edilmesi gerekmektedir. Calismada
aylik verilerle ¢alisildigt igin her iki model i¢inde maksimum gecikme uzunlugu 12 olarak
secilmistir. Buna gore otokorelasyon sorununun olmadig1 ve normal dagilima sahip uygun
ARDL modelinin gecikme sayilari asagidaki Sekil 1°de verilmektedir.

Sekil 1. ARDL Modeli Optimal Gecikme Uzunlugunun Tespiti

Model 1 Model 2

Akaike Informatien Criteria (top 20 models)

Akaike Information Criteria (top 20 models)
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Not: Optimal gecikme sayilari, otokorelasyon sorunun olmadigi ve Akaike bilgi kriterinin
en diisiik oldugu degerler dikkate alinarak se¢ilmistir.

Sekil 1’de modellerin AIC bilgi kriterine gore optimal gecikme sayilarr gosterilmistir.
Buna gore kredi portfoy odaklanmasi ile iflas riski iliskisinin incelendigi birinci modelin
optimal gecikme sayilari sirasiyla k=2, /=2, m=7, n=9, p=11 ve s=0 bulunmustur. Benzer
bir bi¢imde banka performansinin bagimli degisken olarak kullanildig1 ikinci modelde ise
optimal gecikme sayilar1 k=6, [=4, m=11, n=3, p=11 ve s=3 olarak tespit edilmistir.

Tablo 6: Uzun ve Kisa Donem Sonuglari

Model 1: ARDL (2,2,7,9,11,0) Model 2: ARDL (6,4,11,3,11,3)

Uzun Donemli Katsayilar Uzun Donemli Katsayilar
Degiskenler Katsay: t-Istatistik Degiskenler Katsay1 t-Istatistik
BYKL -3,8402 -1,4092 BYKL -6,7906 -2,0898
GINI 22,6451 -2,0643™ GINI -14,6636 -1,4013
KALD 17,0980 0,8400 KALD 20,3002 1,1668
LKDT 0,0339 1,1115 LKDT 0,0755 2,0407™
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YNTK -8,9072 -0,5967 YNTK -0,6806 -0,0570
Kisa Donem Hata Diizeltme Modeli Kisa Donem Hata Diizeltme Modeli
Katsay1 t-istatistik Katsay1 t-istatistik
Ect (-1) -0,1906 -6,33894" Ect (-1) -0,1320 -6,0946
AZ(-1) -0,2039 -3,1360" APERF(-1) -0,1657 -2,4681™
ABYKL 0,7151 1,0409 APERF(-2) -0,2307 -3,7024°
ABYKL(-1) 2,1588 2,6181" APERF(-3) 0,0444 0,8190
AGINI 14,6516 0,9644 APERF(-4) -0,1292 -2,5581™
AGINI(-1) -13,0001 -0,5588 APERF(-5) -0,0659 -1,3140
AGINI(-2) -50,1187 -2,0360™ ABYKL -0,4620 -1,1650
AGINI(-3) -27,9716 -1,1184 ABYKL(-1) 0,7928 1,6060
AGINI(-4) -16,8298 -0,7278 ABYKL(-2) 0,8522 1,6993
AGINI(-5) 68,9064 2,9063" ABYKL(-3) 1,2213 4,3266"
AGINI(-6) 66,8504 2,3665" AGINI 3,5699 0,3980
AKALD -8,9199 -1,7862 AGINI(-1) -20,1550 -1,4188
AKALD(-1) -16,3074 -3,1845" AGINI(-2) 16,1967 1,1880
AKALD(-2) -6,1134 -2,0631" AGINI(-3) -7,3316 -0,5287
AKALD(-3) -4,8103 -1,6337 AGINI(-4) 11,6237 0,7993
AKALD(-4) -4,1221 -1,3777 AGINI(-5) 1,8615 0,1263
AKALD(-5) 4,9899 1,6599 AGINI(-6) 28,8041 1,9666
AKALD(-6) -2,4542 -0,8144 AGINI(-7) -2,0681 -0,1464
AKALD(-7) -4,2777 -1,4605 AGINI(-8) 14,9271 1,1988
AKALD(-8) -16,8638 -5,7591° AGINI(-9) 7,2530 0,5778
ALKDT -2,3421 -1,9388 AGINI(-10) 25,6972 2,0504™
ALKDT(-1) -6,6989 -3,2804" AKALD -9,7166 -3,5233°
ALKDT(-2) -8,4097 -3,5773" AKALD(-1) -4.9170 -1,6759
ALKDT(-3) -6,8217 -3,0522" AKALD(-2) -7,0808 -2,3424™
ALKDT(-4) -4,5488 -2,3640™ ALKDT -1,4136 -2,1319"
ALKDT(-5) -1,6340 -0,9136 ALKDT(-1) -3,0532 -2,7063"
ALKDT(-6) 2,4852 1,2800 ALKDT(-2) -3,4372 -2,6324°
ALKDT(-7) 7,9776 3,5721° ALKDT(-3) -2,2522 -1,8161
ALKDT(-8) 12,5006 5,3487" ALKDT(-4) -1,3021 -1,2212
ALKDT(-9) 11,8227 5,6237° ALKDT(-5) 0,0466 0,0470
ALKDT(-10) 3,1780 2,4429™ ALKDT(-6) 1,9941 1,8474
ALKDT(-7) 4,2241 3,3679"
ALKDT(-8) 58116 4,3786"
ALKDT(-9) 5,5397 4,7493"
ALKDT(-10) 1,7338 2,4450™
AYNTK -32,4979 -9,4913"
AYNTK(-1) -8,4400 -1,9919™
AYNT(K-2) 10,2975 2,5465"

Not: “*7, <** sembolleri sirastyla %1 ve %5 anlamlilik diizeylerini gostermektedir.

Model 1 ve 2’nin es biitiinlesme analizi sonucunda elde edilen uzun donem iliskileri
incelendiginde konvansiyonel bankacilik sisteminde kredi portfoy cesitlendirilmesini temsil
eden “GINI” degiskeninin iflas riski iizerindeki etkisi %5 diizeyinde anlamli ve negatif iken
banka performansi lizerinde hig¢bir etkisinin olmadigt sonucuna ulasilmistir. Analiz
sonucunda elde edilen bir diger bulgu ise modellere kontrol degisken olarak eklenen BYKL,
KALD, LKDT ve YNTK degiskenlerinin uzun donemde iflas riski lizerinde etkili olmadigidir.
S6z konusu degiskenlerden sadece “LKDT”, banka performansini pozitif yonde
etkilemektedir.
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Modellerin kisa donem hata diizeltme katsayilar1 0 ile -1 arasinda degerler aldig1 ve
istatistiki olarak anlamli olduklar1 goriilmektedir. Bu durum uzun dénemli dengesizliklerin
kisa donemde dengeye yoneldiginin bir gostergesidir. Hata diizeltme analizi neticesinde
Ect(-1)’in katsayilarinin sirasiyla -0,19 ve -0,13 olarak bulunmasi, birinci modelde uzun
donemli dengesizliklerin 1/0,19 donem sonra ikinci modelde 1/0,13 donem sonra kisa
donem dengesine yakinsadigini ifade etmektedir. Diger bir ifadeyle Model 1°de yaklasik bes
ay, Model 2’de ise yaklasik yedi ay sonra dengesizliklerin ortadan kalktig1 g6zlemlenmektedir.

Tablo 6’da ayn1 zamanda degiskenler arasindaki kisa donem iliskileri de gostermektedir.
Model 1’e gore kredi portfoy yogunlasma diizeyinin 2,5 ve 6 gecikmeli degerleri bankalarin
finansal istikrar1 tizerinde anlamli etkilere sahiptir. Modelin kontrol degiskenlerinden
BYKL’nin 1 gecikmeli degeri, KALD degiskeninin gecikmesiz, 1, 2, 5 ve 8 gecikmeli
degerleri ve son olarak LKDT degiskenin 5 ve 6 hari¢ diger tim gecikmeli degerlerinin
konvansiyonel bankacilik sistemindeki finansal istikrar {izerinde istatistiki olarak anlamli
etkilere sahip oldugu goriilmektedir. Bankacilik performansinin bagimli degisken kabul
edildigi Model 2’nin kisa donem iliski sonuglarina goére kredi portfdy yogunluk diizeyinin
yalnizca 10 gecikmeli degerinde %5 seviyesinde anlamli sonug elde edilmistir. Bu modelin
kontrol degiskenlerinin kisa donem katsayilar1 incelendiginde ise BYKL degiskeninin (-3),
KALD degiskenin gecikmesiz ve (-2), LKDT Degiskeninin gecikmesiz, (-1), (-2), (-7), (-8),
(-9), (-10) gecikmeli degerlerin ve son olarak YNTK serisinin ise tim degerlerinde anlamli
iligkilere ulagilmistir.

Tablo 7: ARDL Model Kontrol Testleri
Model 1: ARDL(2,2,7,9, 11, 0)

R? 0 47 Adj.R?:0,37 Prob(JB): 0. 4577
Prob (BPG):0,9445 Prob (RR):0,3553 Prob (BG):0,5129
Cusum Cusum-SQ

40 024

T T T T T T T T T T T T T T T T T T T T T T T T T
09 10 11 12 13 14 15 16 17 18 19 20 2 09 10 11 12 13 14 15 16 17 18 19 20 21

— CUSUM ——— 5% Significance | [ —— CUSUM of Squares -—- 5% Significance

Model 2: ARDL (6, 4, 11, 3, 11, 3)
R?:0,62 Adj.R?:0,53 Prob(JB): 0.6467
Prob (BPG):0,9997 Prob (RR):0,7581 Prob (BGy ) :0,3846
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Cusum Cusum-SQ

40 T T T T T T T T T T oz T T T T T

- - T T T T T T T
09 10 M 2 13 14 15 16 17 18 19 20 21 09 10 1M1 12 13 14 1 16 17 18 18 20 21

[——cusum -~ 5% Significance | [ — CUSUM of Squares --—- 5% Significance |

Not: JB, BPG, RR, BGy, sirasiyla Jarque-Bera normallik, Breusch-Pagan-Godfrey degisen varyans, Ramsey Reset model kurma hatasi ve
Brusch-Godfrey LM otokeralasyon test istatistiklerin temsil etmektedir.

Tablo 7, modellerin kontrol testlerini gostermektedir. Tabloda gosterilen otokorelasyon,
normallik, model kurma hatasi, degisen varyans, Cusum ve Cusum-SQ sinmalarina gore
ARDL (2, 2,7,9, 11, 0) ve ARDL (6, 4, 11, 3, 11, 3)’nin istikrarli katsayilara sahip uygun
modeller oldugu goriilmektedir.

3.3.3. islami Bankacilik Sisteminde Kredi Portfoy Yogunluk Diizeyi ile Banka
Finansal istikrar1 ve Banka Performansi Arasindaki Es Biitiinlesme Analizi: FMOLS,
DOLS ve CCR Testi

Islami Bankacilikta kredi portfdy yogunlasma diizeyi ile banka finansal istikrar1 ve
banka performansi arasindaki uzun dénemli iligki, degiskenlerin tiimiiniin I(1) seviyesinde
duragan olmasi nedeniyle, geleneksel yontemlerden Johansen esbiitiinlesme testi ile analiz
edilmistir. Bununla birlikte uzun dénemli iliskilerin ortaya konmasi sirasinda karsilasilan
katsay1 yorumlama ve endojenlik sorunlart sebebiyle es biitiinlesme ydntemlerinden
FMOLS, DOLS ve CCR teknikleri tercih edilmistir. Bu testlerin 6zellikle endojenlik
sorununu ¢dzmede basarili olmasinin nedeni FMOLS y6nteminin veriye yari parametrik
diizeltme uygulanmasi, DOLS ydnteminin bagimsiz degiskenlerin farklarinin gecikmelerinin
modele dahil edilmesi ve son olarak CCR ydnteminde serilere parametrik olmayan diizeltme
uygulanmasidir.

Caligmanin bu boliimiinde dncelikle modellere Johansen esbiitiinlesme testi uygulanarak
serilerin es biitliinlesik olup olmadig1 arastirilmis, ardindan Phillips ve Hansen (1990)
tarafindan gelistirilen “Tamamen Gelistirilmis En Kiiciik Kareler” (FMOLS), Park (1992)
tarafindan gelistirilen “Kanonik Esbiitiinlesik Regresyon” (CCR) ve Stock & Watson (1993)
tarafindan gelistirilen “Dinamik En Kiiciik Kareler” (DOLS) yontemleri kullanilmistir. Kisa
donemli iliskiler ise analiz yontemleri hata terimlerinin gecikmeli degeri eklenerek ortaya
konmustur.
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Johansen esbiitiinlegme testinin 6n kosulu olan serilerin I(1) diizeyinden duraganliginin
saglanmastyla analizin ikinci kismina gegilmektedir. Bu kisimda kurulan VAR modeli ile
uygun gecikme sayis1 bulunmaktadir. Aylik verilerin kullanildigi ¢alismada uygun gecikmeyi
bulmak adina maksimum 12 gecikme sayis1 se¢ilmistir.

Tablo 8: Gecikme Uzunlugu Tespiti

Model 1

Gecikme LR FPE AIC SC HQ
1 2930,431 1,91e-21 -30,6805 -29,96795* -30,39193*
2 86,47125 1,72e-21* -30,78861* -29,4653 -30,2526
3 32,86421 2,07e-21 -30,6036 -28,6694 -29,8202
4 47,09315 2,28e-21 30,5106 27,9657 29,4799
5 48,03464 2,48e-21 -30,4339 -27,2782 -29,1558
6 18,14046 3,26e-21 -30,1760 -26,4095 -28,6505
7 41,54194 3,65e-21 -30,0798 -25,7025 -28,3069
8 51,28594 3,79¢-21 -30,0634 -25,0754 -28,0432
9 30,79950 4,54e-21 29,9132 24,3144 27,6457
10 64,91298* 4,18e-21 -30,0337 -23,8241 -27,5188
11 39,93491 4,63e-21 29,9782 23,1578 27,2159
12 40,17140 5,09e-21 -29,9408 -22,5096 -26,9311
Model 2

Gecikme LR FPE AIC SC HQ
1 2830,886 2,35e-21 -30,4715 -29,75893* -30,18291*
2 79,67531 2,20e-21* -30,54162* 29,2183 30,0057
3 33,04784 2,65e-21 -30,3577 -28,4235 -29,5743
4 53,62146 2,81e-21 -30,3037 -27,7588 -29,2730
5 49,00591 3,04e-21 -30,2331 -27,0774 -28,9550
6 23,18604 3,85e-21 -30,0077 -26,2412 -28,4823
7 34,15201 4,53¢-21 29,8619 25,4847 28,0891
8 45,04159 4,93e-21 -29,8019 -24,8139 -27,7817
9 40,56378 5,49e-21 29,7230 24,1242 27,4554
10 69,05730* 4,90e-21 -29,8751 -23,6655 -27,3602
11 43,94967 5,25e-21 -29,8517 -23,0314 -27,0894
12 46,08245 5,50e-21 29,8640 22,4328 26,8543

Not: LR: Benzerlik Orani, FPE: Nihai Tahmin Hatas1, AIC: Akaike bilgi kriteri, SC: Schwarz bilgi kriteri, HQ: Hannan-Quinn bilgi kriteri

Tablo 8’e gore hem birinci hem de ikinci modelde farkli bilgi kriterlerine gore 1 ve 2’nci
gecikmelerin uygun oldugu goriilmektedir. Calismada SC bilgi kriterine gére VAR modeli
icin de uygun gecikme sayisi 1 olarak tercih edilmistir.
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Tablo 9: Johansen Es Biitiinlesme Test Sonuclari

Model 1

A, istatistigi Es biitiinlesme

H  Hipotez H 4 Hipotez Ozdeger iz istatistigi %3 Kritik Deger
r=0 r>1 0,250093 148,1624° 95,75366

| r=2 0,208289 90,02550° 69,81889

A nax Istatistigi Es biitiinlesme

H  Hipotez H 4 Hipotez Ozdeger Mak. Ozdeger istatistigi %35 Kritik Deger
r=0 r=1 0,250093 58,13689" 40,07757
r<i r=2 0,208289 47,17880° 33,87687
Model 2

A, istatistigi Es biitiinlesme

H  Hipotez H 4 Hipotez Ozdeger iz istatistigi %3 Kritik Deger
r=0 r>1 0,243372 146,9507° 95,75366

| r=2 0,204624 90,61622° 69,81889
Anax Istatistigi Es biitiinlesme

H  Hipotez H , Hipotez Ozdeger Mak. Ozdeger istatistigi %35 Kritik Deger
r=0 r=1 0,243372 56,33452° 40,07757
r<i r=2 0,204624 46,24593° 33,87687

Not: “*” sembolii %1 anlamlilik diizeyini gostermektedir.

Tablo 9°da modellerin 4;; ve 4,4, istatistikleri verilmistir. Her iki test istatistigi de kritik
degerlerden biiyiik oldugu icin degiskenler arasinda uzun donem iliskisinin olmadigini ifade
eden temek hipotez reddedilmektedir. Buna gore tahmin edilen modellerde seriler arasinda
%S5 anlamlilik seviyesinde uzun donemli iliski bulunmaktadir.

Model 1 ve 2°de degiskenler arasinda es biitiinlesme iligkisi bulunmasinin ardindan uzun
donemli katsayilar FMOLS, DOLS ve CCR yontemleri ile kisa dénemli iligkiler ise VECM
modeli ile arastirilmistir. Tablo 9 s6z konusu yontemlerle elde edilen sonuglart koymaktadir.

Tablo 10: islami bankacilik Uzun ve Kisa Donem iliskileri

FMOLS DOLS CCR
Model 1
Uzun Dénemli Katsayllar  Uzun Dénemli Katsayilar Uzun Dénemli Katsayilar

Degiskenler Katsay: t-istatistik Katsay: t-istatistik Katsay: t-istatistik
YNTK 22,9436 3,2031" -46,1838 -2,6727 22,0077 2,9691"
GINI -66,0989 -0,6364 -67,8763 -0,4459 -57,4485 -0,5362
KALD 6,5759 2,2373" 12,9339 2,4797" 7,6774 2,3930™
LKDT 0,0060 4,5891" 0,0188 5,2889° 0,0067 4,2595"
BYKL -0,4463 -5,0534" -0,5211 -3,7716" -0,4558 -5,0399"
sabit 32,7786 0,6055 27,6410 0,34973 27,4688 0,4908

iktisat Politikasi Aragtirmalari Dergisi - Journal of Economic Policy Researches Cilt/Volume: 9, Say/Issue: 2, 2022

548



Oguzhan ECE, Biilent Diclehan CADIRCI

FMOLS DOLS CCR
Model 2

Uzun Dénemli Katsayllar Uzun Donemli Katsayllar ~ Uzun Dénemli Katsayilar
Degiskenler Katsay1 t-Istatistik Katsay: t-Istatistik ~ Katsay t-statistik
YNTK 16,21049 2,7724" -36,5776 -2,1149™ 15,4908 2,5574"
GINI -52,6688 -0,6212 -28,6603 -0,1881 -46,6775 -0,5338
KALD 4,3543 1,8149 2,7632 0,5292 5,1733 1,9722*
LKDT 0,0044 4,1657 0,0108 3,0560° 0,0050 3,8564°
BYKL -0,3426 -4,7525" -0,3339 -2,4144 -0,3499 -4,7368"
sabit 25,8307 0,5845 14,8421 0,18762 22,1033 0,4839
Model 1: VECM Model 2: VECM
Degiskenler Katsay1 t-istatistik =~ Degiskenler  Katsayl t-istatistik
Ect(-1) -0,0826 -2,5055™ Ect(-1) -0,1548 -3,5091"
AZ(-1) -0,2450 -3,4692° APERF(-1) -0,2377 -3,3965"
AYNTK(-1) -6,3100 -1,1390 AYNTK(-1) -13,6762 -2,2520™
ALKDT(-1) -0,0007 -1,5466 ALKDT(-1)  -0,0010 -1,9913™
AKALD(-1) -0,8361 -0,2198 AKALD(-1)  -2,5032 -0,5884
AGINI(-1) 235,3319 2,1781" AGINI(-1)  136,3026 1,1451
ABYKL(-1) 0,8799 1,9400 ABYKL(-1) 0,3755 0,7503
sabit -0,0236 -1,8072 sabit -0,0129 -0,8982

Not: “*7, “**” sembolleri sirasiyla %1 ve %5 anlamlilik diizeylerini gostermektedir.

Islami Bankacilikta degiskenler arasindaki uzun dénem iliskilerinin incelendigi FMOLS,
DOLS ve CCR yontemlerine gore kredi portfoy yogunlasma diizeyi ile banka finansal
istikrar1 arasinda anlamlt bir iliski bulunamamistir. Bununla birlikte modellere kontrol
degisken olarak eklenen YNTK, KALD ve LKDT degiskenleri FMOLS ve CCR yontemlerinde
uzun donemde finansal istikrar1 pozitif yonde etkilerken yalnizca DOLS yonteminde YNTK
degiskeninin negatif yonde etkiledigi sonucuna ulasilmistir. Ayrica BYKL serisinin tim
analiz yontemlerinde Z degiskeni ile negatif yonlii iliskili oldugu tespit edilmistir.

Banka performansimin bagimli degisken olarak kullanildigit Model 2’nin uzun dénem
bulgular1 incelendiginde Model 1 sonuglarina benzer bigimde kredi portfdy yogunlagma
diizeyinin banka performansi lizerinde anlaml iligkisi goriilmemistir. YNTK degiskeni
FMOLS ve CCR yonteminde pozitif yonde etkiye sahipken DOLS sonuglarinda negatif
etkiye sahip oldugu sonucuna ulasiimistir. KALD degiskeni sadece CCR’da %5 seviyesinde
anlamli ve pozitif sonug vermistir. Son olarak LKDT ve BYKL her ii¢ yontem sonucuna gore
de istatistik olarak anlamli ve sirastyla banka performansini pozitif ve negatif etkilemektedir.

Tablo 10°da Model 1 ve 2’nin kisa dénem iliskileri vektor hata modeli gosterilmistir. Her
iki model i¢in de hata diizeltme katsayilari istatistiki olarak %5 diizeyinde anlamli ve 0 ile -1
arasinda bir deger almaktadir. Buna gore Model 1’de ortaya ¢ikan dengesizliklerin % 8’1
ikinci modelde ise % 15’1 bir sonraki donem ortadan kalmaktadir. Bir diger ifadeyle
dengesizlikler, birinci modelde yaklasik 12 ay ikinci modelde ise 6,5 ayda dengeye
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ulagmaktadir. Degiskenler arasinda kisa donemli iligkilerin diizeylerine bakildiginda ise
kredi portfoy yogunlasma diizeyi ile banka finansal istikrar1 arasinda anlamli ve pozitif bir
iliski gbze carparken banka performansi arasinda anlamli bir iliski bulunamamistir. Diger
yandan banka performansinin kisa dénem belirleyicilerinin YNT ve LKDT degiskenleri
oldugu ve negatif bir etkiye sahip olduklart gériilmektedir.

4. Genel Degerlendirme ve Sonug

Arastirmaya dahil edilen degiskenlerin yapisal 6zelliklerinin arastirma metodolojisinin
tayinine iliskin gosterdigi farklilasma sebebiyle, kredi portfoy yogunluk diizeyinin banka
finansal istikrar1 ve performansi tizerindeki etkinligi tizerindeki kisa ve uzun donem iliskileri
farkli metodolojik uygulamalara dayali olarak gergeklestirilmistir. Bu durum konvansiyonel
bankacilik agisindan ARDL simir testi refakatinde ampirik kanitlar ortaya koyarken Islami
bankacilik perspektifinde, iflas risk ve bankacilik performansi arasindaki uzun dénemli
iliski, degiskenlerin tiimiiniin I(1) seviyesinde duragan olmasi nedeniyle, geleneksel
yontemlerden Johansen Esbiitiinlesme Testi ile degerlendirilmistir. Degerleme sonuglarina
iligkin anekdotlar ve bu sonuglarin ilgili yazin ile karsilastirmalari hem konvansiyonel hem
de Islami bankalar 6zelinde asagidaki gibi 6zetlenebilir.

Bankalarin kredi portfoy sekillendirmesinin banka finansal istikrar1 ve performansi
iizerindeki etkisi ilgili yazinin yerlesik kavramlarindan olmasina ragmen sonuglari agisindan
ittifak edilecek bir belirginlik gostermemektedir. Bu durum kredi portfoy yapilandirmalarinin
baglam ve kapsam agisindan ortaya koydugu maliyet ve fayda etkileri, ekonomik gelismislik
ve banka tiirleri acisindan degigkenlik gosterir. Rossi vd. (2009), Tabak vd. (2011), Ayesha
vd. (2020) ve Shim (2019) gibi bir¢cok arastirmaci gelismis ekonomilerdeki bankacilik
sektorleri igin kredi portféy yogunlagma diizeyi, genel olarak daha yiiksek performansa ve
daha diisiik risk alma potansiyeline isaret ederken ¢esitlendirme seviyesinin finansal istikrari
destekleyecegini gostermislerdir. Aragtirmanin uygulama zemini buldugu Tiirkiye’nin
gelismekte olan ekonomi siniflandirmasinin varligi géz oniinde tutuldugunda kredi
portfoyiindeki yogunlagma diizeyinin banka performansi tizerinde pozitif iliskili olmasini
beklenir. Bu beklenti kisa donemde yogun olmakla birlikte uzun déonemde de ayni kalmasi
umulmaktadir.

Teorik bu beklentiye ragmen Tiirkiye 6l¢eginde konvansiyonel bankalar i¢in uzun
donemde kredi portfoy yogunluk diizeyi ile banka finansal istikrar1 arasinda istatistiksel
olarak anlamli ve negatif etki kaydedilmistir. Bu sonu¢ Kusi vd. (2020), Le vd. (2020),
Demsetz ve Strahan (1997), Saunders ve Walter (2012), Rose ve Hudgins (2013), Boeve vd.
(2010), Berger vd. (2010a) gibi arastirmacilarin ortaya koydugu ampirik bulgularla
benzesiktir. Bununla birlikte kredi portfoy yogunlagma diizeyi ile banka performansi
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arasinda uzun donemde istatistiki olarak anlamli iligski kaydedilememistir. Bu sonug kredi
portfoy yogunlagsmasinin banka performansi agisindan bir avantaj salamadig1 ve bundan
dolay1 kredi riskinin yonetilmesi adina gesitlendirme alternatif olarak kullanilabilecegi
diistiniilebilir. Ayn1 zamanda genel ekonomik sistem i¢inde diizenli isleyen bankacilik
sisteminin varlig1 ve banka istikrarinin artirilmasi i¢in yogunlasmay1 dnlemeye yonelik
yonetsel kararlarin alinmasi ve diizenlemelerin gelistirilmesi 6nemli bir alternatif olarak
degerlendirilebilir

Kredi portfdy yogunlasma diizeyinin banka finansal istikrar1 ve performansi tizerinde
uzun donemli etkilerin biiytikliik (BYKL), yonetim kalitesi (YNTK), Likidite karsilama
orani (LKDT) ve kaldirag orant (KALD) kontrol degiskenleri agisindan yapilacak genel
degerlendirmede; konvansiyonel bankalarin finansal istikrar1 ag¢isindan istatistiksel olarak
anlamli bir iliski kaydedilememesine ragmen banka performansi agisindan ise LKDT
degiskeninin anlamli pozitif iligki ortaya koydugu sonucuna ulasilmistir. LKDT agisindan
bu sonug teorik beklentiye uygun olmasi yaninda literatiirdeki Kurincheedaran (2015) ve
Kumanayake vd. (2019)’a ait arastirmalarla uyumludur. BYKL agisindan benzer sonug
Dang ve Huynh (2019) arastirmasinda da ortaya koyulmustur.

Kisa donem perspektifindeki degerlendirmeler agisindan ise, kredi portfdy yogunlasma
diizeyinin banka finansal istikrar izerinde gecikmeli etkilere sahiptir oldugu goriilmektedir.
Buna gore 2 gecikmede negatif, 5 ve 6 gecikmelerinde pozitif etki goriilmistir. Kredi
portfdy ¢esitlendirilmesinin banka performansi iizerindeki etkisine bakildiginda ise sadece
10 gecikmeli degerinde pozitif etkiye rastlanilmistir.

Kontrol degiskenlerin anlamli gecikmeli degerlerine bakildiginda banka finansal istikrar1
tizerinde BYKL pozitif, KALD negatif etkilemektedir. LKDT degiskeni ise 4 gecikmeye
kadar negatif etkilerken etkinin yonii 7-10 gecikme arasinda pozitife donmiistiir. Banka
performansi agisindan BYKL pozitif, KALD negatif etkilere sahiptir. Model 1’e benzer
sekilde LKDT degiskeni 2 gecikmeye kadar negatif, 7-10 gecikme arasinda pozitif
etkilemektedir. Ayrica YNTK serisi | gecikmeye kadar negatif 2’nci gecikmesinde pozitif
etkiye sahiptir.

Kredi portfoy yogunluk diizeyinin Islami bankalarin finansal istikrar1 ve performansi
tizerindeki uzun donemli etkileriyle ilgili olarak kredi portfdy yogunlasma diizeyinin ne iflas
riski {izerinde ne de banka performansi lizerinde anlamli bir etkiye sahip oldugu
goriilmektedir. Elde edilen bu sonug¢ Lassoued (2018), Bourkhis ve Nabi (2013) ve Beck vd.
(2013)‘a ait aragtirmalarla benzer niteliktedir.

Kontrol degiskenleri agisindan FMOLS, DOLS ve CCR yontemlerinin tamaminda kredi
portfdy yogunlagmasinin, bankalarin finansal istikrari tizerinde uzun donemli etkisinin
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bulundugu belirlenmistir. Bu etkinin yonii YNTK degiskeni hari¢ tiim yontemlerde aynidir.
Buna gore bankalarin finansal istikrart BYKL degiskeni i¢in negatif, LKDT ve KALD
degiskenleri i¢in pozitif yonli iken YNTK degiskeni FMOLS ve CCR yontemlerine gore
pozitif DOLS ydntemine gore negatif etkiye sahiptir. Banka performansi a¢isindan da benzer
sonuglar s6z konusudur. Buna gore degiskenlerin etki yonleri KALD degiskeni haricindeki
tim degiskenler agisindan aynidir. KALD degiskeninde ise FMOLS ve DOLS’ye gore
anlamli iligski bulunamamis CCR ydntemine gore pozitif iliskiye sahip oldugu sonucuna
ulastlmistir.

Islami bankalar perspektifinden kredi portfdy yogunluk diizeyinin finansal istikrar
tizerindeki kisa donemli etkisi istatistiksel olarak anlamli ve pozitif etkiye sahipken banka
performanst agisindan kredi portféy yogunluk diizeyi ile kredi portfdy yogunlugu arasinda
istatistiksel olarak anlamli bir iligkinin varligina ulagilamamistir. Bu sonug finansal istikrar
acisindan Ali vd. (2019), Prastiwi ve Anik (2021) ve Bourkhis ve Nabi (2013) tarafindan
ortaya konulan arastirmalar ile teyit edilmesine ragmen banka performansi acisindan
literatiirle iliskilendirilebilecek sonuca sahip degildir.

Kontrol degiskenleri agisindan kredi portféy yogunluk diizeyi ile finansal istikrar
arasinda YND ve LKDT degiskenler arasinda istatistiksel olarak anlamli ve negatif iliski
kaydedilirken diger degiskenler agisindan anlamli bir iliskinin varligina ulasilamamastr.

Aragtirma sonuglari ikinci bolimde verilen hipotezler ¢ercevesinde bir biitiin olarak
degerlendirildiginde kredi portfdy yogunlasma diizeyi Islami bankacilik sisteminin finansal
istikrar1 {izerinde uzun dénemde etkisiz iken kisa donemde pozitif bir etkiye sahiptir.
Bununla birlikte kredi portfoy yogunlasma diizeyinin Islami bankacilikta finansal
performansin lizerinde herhangi bir etkiye sahip olduguna dair kanit bulunamamistir.
Konvansiyonel bankacilik sisteminde ise portfdy yogunlagmasinin finansal istikrar tizerinde
uzun ve kisa donem etkileri s6z konusu iken finansal performans agisindan sadece kisa
vadede gecikmeli etkiler séz konusudur. Bu ger¢evede konvansiyonel ve Islami bankalar
acisindan kredi portfoy yogunluk diizeyi ile bankalarin finansal istikrar1 arasinda énemli
farklilagsma oldugu sonucuna varilabilmektedir. Bu farklilagsma banka tiirlerinin sistemsel ve
yonetsel zihniyet farkliliklarindan kaynaklanabilecegi degerlendirilebilir.

552 iktisat Politikasi Aragtirmalari Dergisi - Journal of Economic Policy Researches Cilt/Volume: 9, Say/Issue: 2, 2022



Oguzhan ECE, Biilent Diclehan CADIRCI

Hakem Degerlendirmesi: Dis bagimsiz.

Yazar Katkilari: Calisma Konsepti/Tasarim- O.E., B.D.C.; Veri Toplama- O.E., B.D.C.; Veri Analizi/Yorumlama- O.E., B.D.C.; Yaz1
Taslagi- O.E., B.D.C.; Igerigin Elestirel incelemesi- O.E., B.D.C.; Son Onay ve Sorumluluk- O.E., B.D.C.

Cikar Catismast: Yazarlar ¢ikar ¢atismasi bildirmemistir.

Finansal Destek: Yazarlar bu ¢aligma i¢in finansal destek almadigini beyan etmistir.

Peer-review: Externally peer-reviewed.

Author Contributions: Conception/Design of Study- O.E., B.D.C.; Data Acquisition- O.E., B.D.C.; Data Analysis/Interpretation-
O.E., B.D.C.; Drafting Manuscript- O.E., B.D.C.; Critical Revision of Manuscript- O.E., B.D.C.; Final Approval and Accountability-
0.E,BD.C.

Conlflict of Interest: The authors have no conflict of interest to declare.

Grant Support: The authors declared that this study has received no financial support.

Kaynakca/References

Abbasian, E., Fallahi, S., & Rahmani, S. (2016). The effect of diversification of the credit portfolio on bank’s credit
risk. Financial Research Journal, 18(1), 149-166. doi: 10.22059/j{r.2016.52458

Abedifar, P., Molyneux, P., & Tarazi, A. (2013). Risk in Islamic banking. Review of finance, 17(6), 2035-2096.

Acharya, V.V, Iftekhar, H., & Saunders, A. (2002). The Effects of Focus and Diversification on Bank Risk and
Return: Evidence from Individual Bank Loan Portfolios (March 2002). CEPR Discussion Paper No. 3252,
Available at SSRN: https://ssrn.com/abstract=306768

Adams, T., & Leah, K. (2006). Measuring credit portfolio risk. Economics & Sociology, 5(1), 51-61.

Adzobu, L.D., Agbloyor, E.K., & Aboagye, A. (2017). The effect of loan portfolio diversification on banks’ risks
and return: Evidence from an emerging market. Managerial Finance.43(11), 1274-1291

Akgiig, 0. (2007). Banka Yo6netimi ve Performans Analizi, 1. Basim, Istanbul: Arayis Basim.

Ali, A., Zulkhibri, M., & Kishwar, T. (2019). Credit risk, bank performance and Islamic banking: Evidence from
Pakistan. In Islamic finance, risk-sharing and macroeconomic stability (171-189). Palgrave Macmillan, Cham.

Al-kayed, L. T., & Aliani, K. C. (2020). Effects of focus versus diversification on bank risk and return: evidence
from Islamic banks’ loan portfolios. Journal of Islamic Accounting and Business Research.11(9), 2155-2168

Ayesha, S., Fatima, S.A. & Krishnadas, L. (2020). Impact of loan portfolio diversification on central bank
performance and risk mitigation. International Journal of Management, 11(5), 644—661.

Bebczuk, R., & Galindo, A. (2008). Financial crisis and sectoral diversification of Argentine banks, 1999—
2004. Applied Financial Economics, 18(3), 199-211.

Beck, T., Demirgiig-Kunt, A., & Merrouche, O., (2013). Islamic vs. conventional banking: business model,
efficiency and stability. Journal of Banking & Finance, 37(2), 433—447.

Beck, T., & De Jonghe, O. (2013). Lending concentration, bank performance and systemic risk: Exploring cross-
country variation. World Bank Policy Research Working Paper, (6604).

Berger, A. N., Hasan, 1., & Zhou, M. (2010a). The effects of focus versus diversification on bank performance:

Evidence from Chinese banks. Journal of Banking & Finance, 34(7), 1417-1435.

Berger, A. N., Hasan, ., Korhonen, 1., & Zhou, M. (2010b). Does diversification increase or decrease bank risk and
performance? Evidence on diversification and the risk-return tradeoff in banking. BOFIT Discussion Paper No.
9. Available at SSRN: https://ssrn.com/abstract=1651131 or http://dx.doi.org/10.2139/ssrn.1651131

Blum, J.M. (2008). Why ‘Basel II’ may need a leverage ratio restriction, Journal of Banking and Finance, 32(8),
1677-1707.

iktisat Politikasi Aragtirmalari Dergisi - Journal of Economic Policy Researches Cilt/Volume: 9, Sayi/Issue: 2, 2022 553


https://orcid.org/0000-0003-2443-9678

https://orcid.org/0000-0003-3007-6068
https://ssrn.com/abstract=306768

Kredi Portféy Yogunlasma Diizeyinin Finansal istikrar ve Performans Uzerine Etkisi: ikili Bankacilik Sisteminde Karsilastirmali Bir...

Boumediene, A., (2011). Is credit risk really higher in Islamic banks? J. Credit Risk 7, 97-129.

Bourkhis, K., & Nabi, M.S., (2013). Islamic and conventional banks’ soundness during the 2007-2008 financial
crisis. Rev. Financ. Econ., 22, 68-77.

Bove, R., Diillmann, K., & Pfingsten, A. (2010). Do specialization benefits outweigh concentration risks in credit
portfolios of German banks? Deutsche Bundesbank Discussion Paper Series 2: Banking and Financial Studies
No 10/2010.

Chamberlain, T., Hidayat, S., & Khokhar, A.R.(2020). Credit risk in Islamic banking: evidence from the GCC.
Journal of Islamic Accounting and Business Research, 11(5), 1055-1081
Chen, Y., Shi, Y., Wei, X., & Zhang, L. (2014). How does credit portfolio diversification affect banks’ return and

risk? Evidence from Chinese listed commercial banks. Technological and Economic Development of
Economy, 20(2), 332-352.

Cihak, M., & Hesse, H., (2010). Islamic banks and financial stability: An empirical analysis. Journal of Financial
Services Research. 38, 95-113

Dang, V.D., & Huynh, J. (2019). The Effects of Loan Portfolio Diversification on Vietnamese Banks’ Return. In:
Kreinovich, V., Thach, N., Trung, N., Van Thanh, D. (eds) Beyond Traditional Probabilistic Methods in
Economics. ECONVN 2019. Studies in Computational Intelligence, vol 809. Springer, Cham. https://doi.
org/10.1007/978-3-030-04200-4 68

Dang, V. D. (2020). A risk-return analysis of loan portfolio diversification in the Vietnamese banking system. The
Journal of Asian Finance, Economics, and Business, 7(9), 105-115.

De Nicolo, M. G., Boyd, J. H., & Jalal, A. M. (2006). Bank risk-taking and competition revisited: New theory and
new evidence. IMF Working Paper WP/06/297. 03 12, 2022 tarihinde https://www.imf.org/en/Publications/
WP/Issues/2016/12/31/Bank-Risk-Taking-and-Competition-Revisited-New-Theory-and-New-Evidence-20126
adresinden alind1

Demsetz, R. S., & Strahan, P. E. (1997). Diversification, size, and risk at bank holding companies. Journal of
Money, Credit, and Banking, 29 (3), 300-313.

Diamond, D. W. (1984). Financial intermediation and delegated monitoring. The Review of Economic Studies, 51(3),
393-414.

Fang, Y., Hasan, I., & Marton, K. (2011). Institutional Development and Its Impact on The Performance Effect of
Bank Diversification: Evidence From Transition Economies. Emerging Markets Finance and Trade, 47(4),
5-22.

Faye, L., Triki, T., & Kangoye, T. (2013). The Islamic finance promises: Evidence from Africa. Review of
Development Finance, 3(3), 136-151.

Ferhi, A., & Chkoundali, R. (2015). Credit risk and efficiency: Comparative study between Islamic and conventional
banks during the current crises. Journal of Behavioural Economics, Finance, Entrepreneurship, Accounting
and Transport, 3(1), 47-56.

Foster, S., & Bailey, S. (2015). Does revenue and loan portfolio diversification improve bank performance &
stability? Evidence from Jamaican Commercial Banks. Kingston, Jamaica: Bank of Jamaica Research Paper.
04 21, 2022 tarihinde https://boj.org.jm/wp-content/uploads/2019/10/Does_Revenue and Loan_Portfolio
Diversification Improve 2015.pdf adresinden alindu.

Gamaginta, & Rokhim, R., (2011). The Stability Comparison Between Islamic Banks and Conventional Banks:
Evidence In Indonesia. 8th International Conference on Islamic Economics and Finance, Doha, Qatar.

Huynh, J., & Dang, V. D. (2021). Loan portfolio diversification and bank returns: Do business models and market
power matter?. Cogent Economics & Finance, 9(1), 1-24.

Jahn, N., Memmel, C., & Pfingsten, A. (2013). Banks’ concentration versus diversification in the loan portfolio:

554 iktisat Politikasi Aragtirmalari Dergisi - Journal of Economic Policy Researches Cilt/Volume: 9, Say/Issue: 2, 2022


https://link.springer.com/journal/10693
https://link.springer.com/journal/10693

Oguzhan ECE, Biilent Diclehan CADIRCI

New evidence from Germany. Deutsche Bundesbank Discussion Paper No 53/2013 .

Johansen, S. (1988). Statistical analysis of cointegration vectors. Journal of Economic Dynamics and Control,
12(2-3),231-254.

Kabir, M. N., Worthington, A., & Gupta, R. (2015). Comparative credit risk In Islamic and conventional
bank. Pacific-Basin Finance Journal, 34, 327-353.

Kumanayake, M. S., Gunarathne, Y. M. C., & Deyshappriya, R. (2019). Impact of loan portfolio diversification on
performance of commercial banks in Sri Lanka. Journal of Management and Tourism Research, 2(1), 32-48.

Kurincheedaran, S. (2015). Sectoral Diversification and Bank Performance: An empirical study on domestic
licensed commercial banks in Sri Lanka. International Journal of Accounting & Business Finance, 1(2), 6-36.

Kusi, B. A., Adzobu, L., Abasi, A. K., & Ansah-Adu, K. (2020). Sectoral loan portfolio concentration and bank
stability: Evidence from an Emerging Economy. Journal of Emerging Market Finance, 19(1), 66-99.

Lassoued, M. (2018). Comparative study on credit risk in Islamic banking institutions: The case of Malaysia. The
Quarterly Review of Economics and Finance, 70, 267-278.

Le, T.D., Nguyen, V.T. & Tran, S.H. (2020) Geographic loan diversification and bank risk: A cross-country analysis,
Cogent Economics & Finance, 8:1, 1-19.
Maubi, A. M., & Jagongo, A. (2014). Corporate loan portfolio diversification and credit risk management among
commercial banks in Kenya. /nternational Journal of Current Business and Social Sciences, 1(2), 81-111.
Mulwa, J. M. (2018). Sectoral credit diversification, bank performance and monitoring effectiveness; a cross-
country analysis of East African Banking Industries. Journal of Finance and Investment Analysis, 7(2), 17-36.

Park, J. (1992), Canonical cointegrating regressions, Econometrica, 60, 119-143.

Pesaran, M. H., Shin, Y., & Smith, R. J. (2001). Bounds testing approaches to the analysis of level
relationships. Journal of Applied Econometrics, 16(3), 289-326.

Phillips, P. C., & Hansen, B. E. (1990). Statistical inference in instrumental variables regression with I (1)
processes. The Review of Economic Studies, 57(1), 99-125.

Prastiwi, L. E., & Anik, A. (2020). The impact of credit diversification on credit risk and performance of Indonesian
Banks. Global Review of Islamic Economics and Business, 8(1), 13-21.

Prastiwi, I. E., & Anik, A. (2021). Financing diversification and profitability of islamic banking in Indonesia. Jurnal
Akuntansi dan Pajak, 21(2), 412—423.

Rajhi, W., & Hassairi, S. A. (2013). Islamic banks and financial stability: A comparative empirical analysis between
Mena and Southeast Asian Countries. Région et développement, 37(1), 1-31.

Rose, P. S., & Hudgins, S. C. (2013). Bank Management & Financial Services. McGraw-Hill.

Rossi, S.P., Schwaiger, M. S., & Winkler, G. (2009). How loan portfolio diversification affects risk, efficiency and

capitalization: A Managerial Behavior Model For Austrian Banks. Journal of Banking & Finance, 33(12),
2218-2226.

Samarasinghe ,R. D. A. D. ,& Weerasinghe, W. D. J. D. (2020). Impact of Loan Portfolio Diversification on
Performance of Commercial Banks in Sri Lanka, 9 th Students’ Research Symposium, Department of Finance,
Faculty of Commerce and Management Studies University of Kelaniya Sri Lanka. 51

Saunders, A., & Walter, 1. (2012). Financial architecture, systemic risk and universal banking. Financial Markets
and Portfolio Management, 26(1), 39-59.

Seho, M., Ibrahim, M. H., & Mirakhor, A. (2021). Does sectoral diversification of loans and financing improve
bank returns and risk in dual-banking systems?. Pacific-Basin Finance Journal, 68, 101619.

Simkus, G., & Mendelevigius, M. (2006). Lictuvos banky paskoly pasiskirstymas pagal ekonoming veikla
finansinio stabilumo pozitiriu. Pinigy studijos, 2, 5-20.

iktisat Politikasi Aragtirmalari Dergisi - Journal of Economic Policy Researches Cilt/Volume: 9, Sayi/Issue: 2, 2022 555


https://orcid.org/0000-0003-2443-9678

https://orcid.org/0000-0003-3007-6068

Kredi Portféy Yogunlasma Diizeyinin Finansal istikrar ve Performans Uzerine Etkisi: ikili Bankacilik Sisteminde Karsilastirmali Bir...

Shim, J. (2019). Loan portfolio diversification, market structure and bank stability. Journal of Banking &
Finance, 104, 103-115.

Stock, J. & Watson, M. (1993), A simple estimator of cointegrating vectors in higher order integrated systems,
Econometrica, 61(4), 783-820.

Suline, G. V. (2013). Scrutinization and assessment of loan portfolio diversification in financial institutions in
Tanzania: the case of national microfinance bank (NMB) (Doctoral dissertation, Mzumbe University).

Tabak, B.M., Fazio, D.M., & Cajueiro, D.O. (2011). The effects of loan portfolio concentration on Brazilian Banks’
Return and Risk. Journal of Banking & Finance, 35(11), 3065-3076.

Tiirkiye Bankalar Birligi, (1999). Kredi riskinin yonetimine iligkin ilkeler, https://www.tbb.org.tr » dosyalar > risk
yonetim

556 iktisat Politikasi Aragtirmalari Dergisi - Journal of Economic Policy Researches Cilt/Volume: 9, Say/Issue: 2, 2022


file:///C:\Users\Bülent\Downloads\ https:\www.tbb.org.tr › dosyalar › risk_yönetim
file:///C:\Users\Bülent\Downloads\ https:\www.tbb.org.tr › dosyalar › risk_yönetim

iktisat Politikasi Arastirmalari Dergisi -
Journal of Economic Policy Researches
Cilt/Volume: 9, Sayi/Issue: 2, 2022
E-ISSN: 2148-3876

\ UN;, T
sa5 [ISTANBUL
2 S UNIVERSITY
fEsT _ pPRESS

RESEARCH ARTICLE / ARASTIRMA MAKALESI

Trade Liberalization and Environmental Pollution in

Iran

Seyed-nezamuddin MAKIYAN' ®, Mahsa SAEEDI' ©®, Mehdi NEJATI?

ABSTRACT

The environment is one of the main concerns in global policies and
affects many other factors including the economy. Trade liberalization
would affect environmental quality through its effect on production.
This study aims to express the effect of the trade liberalization policy
on environmental pollution in the frame of a multi-regional system
model. Thus, the GTAP-E model was utilized for the year 2019, so that
the environmental consequences (in terms of measurement of CO2
emission) could be studied as the result of reducing the tariffs on import
in the forms of two scenarios. In the first scenario, the import tariff on
agricultural, industry and services products was reduced by 5%, and
in the second scenario, the import tariff on the agricultural, industry
and services sectors was reduced by 5%, 10% and 15%, respectively.
The results obtained in both cases indicate a reduction in the effect of
scale, technique and composition. The results indicate that an import
tariff reduction in the various sectors of the economy reduces pollution
emissions and its effects improve the environment. The second scenario
has a greater effect on the different sectors and also is closer to the reality
of Iran’s economy.

Keywords: Trade liberalization; Environment pollution; CO2 emission;
Global trade analysis project model; Tariff
Jel Code: F13,Q53, C68

This work is licensed under Creative Commons Attribution-NonCommercial 4.0 International License

DOI: 10.26650/JEPR1023518

"Yazd University, Deartment of Economics, Yazd,
Iran

2Shahid Bahonar University of Kerman,
Deartment of Economics, Kerman, Iran

ORCID: S.M. 0000-0002-8890-3890;
M.S. 0000-0001-5844-0162;
M.N. 0000-0003-4103-869X

Corresponding author/Sorumlu yazar:
Seyed-nezamuddin MAKIYAN,

Yazd University, Deartment of Economics, Yazd,
Iran

E-mail/E-posta:

nmakiyan@yazd.ac.ir

Submitted/Bagvuru: 14.11.2021
Revision Requested/Revizyon Talebi:
02.01.2022

Last Revision Received/Son Revizyon:
31.03.2022

Accepted/Kabul: 18.04.2022

Citation/Atif: Makiyan, S., Saeedi, M., & Nejati,
M. (2022). Article: trade liberalization and
environmental pollution in Iran. iktisat Politikas
Arastirmalari Dergisi - Journal of Economic Policy
Researches, 9(2), 557-573.
https://doi.org/10.26650/JEPR1023518

Q00

BY _NC

iktisat Politikasi Aragtirmalari Dergisi - Journal of Economic Policy Researches Cilt/Volume: 9, Sayi/Issue: 2, 2022

557


https://orcid.org/0000-0002-8890-3890

https://orcid.org/0000-0001-5844-0162

https://orcid.org/0000-0003-4103-869X
mailto:nmakiyan@yazd.ac.ir

Trade Liberalization and Environmental Pollution in Iran

1. Introduction

The world has experienced considerable economic growth within the last few decades
due to industrialization and trade liberation (Dong & Dong, 2018). However, the environment
and climate alteration have become a fascinating problem for debates globally because of
the concerns for sustainable development (Bekun, Emir, & Sarkodie, 2021; Destek, 2019). It
is argued that, because of such a development, developing countries are more likely to
experience adverse environmental effects because of its consequence of having more trade.
While the trade liberation policy is a path to achieving the important economic aims, e.g.,
growth, it can also lead to much pollution and environment degradation because of more
extractions of natural resources. In this regard and simultaneously, the relationship between
economic growth and pollution can be heterogeneous as the result of change in production
technology, of importing goods with less pollution and of greener production technology.

International trade is considered amongst the numerous aspects describing the
environmental issues (Gozgor & Can, 2016; Liu, Wang, Xu, Liu, & Luther, 2018, Nathaniel
& Khan, 2020). The environment pollution and trade connection was initially deliberated by
economists such as Grossman and Krueger (1991) and Shafik (1994). These researchers
proposed a factual basis for the association between trade and the environment. Economic
theory specifies that trade leads to development and growth, especially in underdeveloped
and emerging countries. Trade liberation across borders has led to a number of ecological
challenges, domestically and internationally, through anthropogenic research, such as energy
consumption increasing, population growth, and economic development (Abduli &
Hammami, 2016)

Due to the non-certainty of responsiveness to the directionality effect of trade liberation
on environmental pollution, the main research question is that, is trade liberation effective
by means of reducing import tariffs for reducing environmental pollution? The answer to
this question will be analyzed in this study in terms of a general balance model of global
business known as GTAP-E, because the energy agent is attributed as important goods in the
production process and effective on the environment via CO2 emission and creating

greenhouse effects.

By the project analysis of global business and considering the energy agent, GTAP-E, as
a type of general balance model, the working method is that injecting an exogenous change
(here, reducing tariffs on import) in an economic section can affect the entire system.
Analysis and study of the result of these changes and effects in a whole economic system
and various variables can be carried out in the form of general balance models. These models
are preferred to partial balance models when investigating exogenous shocks. Despite the
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various studies in the field of relationships between trade liberation and environmental
pollution, the lack of implementing a general balance analysis model is a reason for doing
such research with the case of Iran.

2. Theoretical Principles

In general, the impact of trade liberalization policy on the environment can be debated
from two directions. Firstly, the direct impact of such a policy on the environment is
explained. Secondly, trade liberalization as a shock to the equilibrium system initially affects
economic growth and then economic growth will have its effect on the environment. The
effect of this economic policy on the environment is also mentioned in the form of the theory
of pollution haven hypothesis.

2.1. First Path, the Direct Effect

According to a study by Grossman and Crocker (1995), there are three effects of trade
liberalization and the expansion of exports on environmental conditions: scale, technical and
compositional effects.

Regarding the impact of scale, trade liberalization can have a negative impact on the
environment. Most economic activities are damaging to the extraction of raw materials,
either in exploiting renewable resources or in generating waste and contaminating the
environment. Increasing the level of economic performance means increasing the level of
damage to the environment unless the rules are correct and adequate to ensure that excessive
activity does not result in harm or damage. One of the economic consequences of this work
is the level of performance of that economy. In fact, the scale effect implies a change in the
size of economic activity.

The technical effect, sometimes referred to as technological effects, refers to changes
that take place in technology and manufacturing methods. Positive technological impacts are
achieved when environmental degradation and pollution outcomes are reduced per unit of
production. This reduction can be achieved in two ways: firstly, the production might
become more efficient, which means for each output unit lesser inputs would be used and
some of these inputs might be environmental pollutants. And, secondly, making certain
changes in emission processes and pollution, as per use of each unit of input, will cause less
pollution. The technical effects are due to the fact that trade liberalization affects the
technology transfer process and changes the production methods used to make trade goods.
Some argue that with the development of trade, the phenomena that have been effective in
improving the environment of all countries, such as proliferation and international aid, are
spreading. The technical effect represents a change in the technology and mode of production
and the shift towards the use of clean technology.
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The combination effect: in general, trade liberalization, structure and the composition of
the economy of a country are subject to change. The combination of a country’s economy
refers to the share that each category of goods has in its entirety. Trade liberalization will
make countries grow their products in sectors where they have comparative advantage and
so-called specialty in their production. In fact, the effect of the combination is a change in
the composition or basket of manufactured goods (Bostan, 2018). In this regard, Grossman
et al. (1991) provide a systematic analysis of the interaction of environmental business with
different impacts of different variables affecting pollution. According to the researchers, the
effect of the scale is to increase the pollution caused by economic growth due to increased
access to the market. The impact of technology on the change in production technology is
due to the accompaniment of trade liberalization, so that economic growth can lead to
increased demand for more environmental constraints and provide environmentally friendly
technologies. Finally, the combination results affect the change in the level of production
and trade in the economy that may occur due to trade liberalization. In addition, the effect of
the combination increases the activity of countries with comparative advantage in specialized
activities. Due to the dominance of the combination effect on the economic process, changes
in the severity of pollution in an economy may be primarily due to a change in the pattern of
business. Therefore, the composition is effective under the impact of trade liberalization on
pollution. This effect has the most relevance with EKC!. The researchers noted the negative
effect of scale on EKC on the early stages of growth, but after the threshold level, this effect
with the positive effect of the EKC’s impact on technology and structural effects is
eliminated. Of course, there are other perspectives and these have represented U-shaped,
N-shaped and inverse N curves in terms of the relationship between economic growth and
the environment.

2.2. Second Path, Indirect Effect

The effect of trade liberalization on economic growth: so far, many studies have been
conducted to explain the relationship between trade liberalization and economic growth. The
traditional interpretation described by classical economists is that foreign trade can be the
driving force behind the growth. Mint classifies the theory of classical international trade
into three categories of daily theories for surplus, static relative cost theory and dynamic
productivity theory.

Based on the daily view of the surplus, since land and labor force in the agricultural and
industrial sectors of developing countries have not been used optimally and fully, with the
expansion of trade relations, these countries will be able to create and increase the capacity

' - Environmental Kuznets Curve
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for agricultural production and without exhausting domestic consumption, export their
surplus. In this way, it is possible to enter industrial goods and other products required for
the issue of this surplus as well. The static relative attitude is, in fact, Adam Smith’s
productivity attitude. This attitude further emphasizes the expansion of the market and the
generalization of the division of labor by improving technology and production expertise in
such a way as coping with the bottlenecks in the domestic market. The dynamic productivity
perspective, in fact, interprets trade as a dynamic force, which, through the expansion of the
market and the division of labor, allows the country to use more the machinery and
capacities, while innovation in production is spurred and productivity of labor is also
increased. In general, the country involved in trade acquires this capability to benefit from
increasing returns and widespread economic development (Motevaseli, 2001).

The effect of Economic Growth on the Environment: inspired by the study of Kuznets
(1955), entitled Economic Growth and Income Inequality, which states that in the direction
of economic development, the relation between income and income inequality is inversely
proportional to U. According to this hypothesis, in the early stages of economic development,
with the increase in per-capita income, income distribution inequality increases, and after
reaching a certain level or a return point, the inequality of income distribution gradually
decreases. In the 1990s, with this regard that there is a relationship between environmental
degradation indices and per-capita income in reverse U, the Kuznets curve has entered into
environmental studies and the relationship between economic growth and environmental

pollution indicators is U reversed, known as Kuznets’ environmental curve.
2.3. Pollution Haven Hypothesis Theory:

According to the pollution haven hypothesis, it is believed that in an open economy, the
intensity of environmental policies is effective on the mobility of countries. Hence, the
hypothesis of pollution haven is a fundamental concept in the literature on trade interactions.
Based on the hypothesis in cases where low environmental standards in a country are
considered as a source of comparative advantage, this hypothesis will be confirmed and
causes changes in the pattern of trade between countries. The pollution haven hypothesis
states that when trade barriers are reduced, pollution-intensive industries from countries

with severe environmental regulations will be transferred to countries with looser laws.

Of course, the relocation of industries is in many cases in the pursuit of comparative
advantage, because according to this theory, a country will specialize in the production of
goods and services, which, in relative terms, will provide goods and services to other
countries at a cost where it produces fewer goods and supplies goods and services, which
generates those goods and services in relative terms at a higher cost than other countries.
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With regard to the close relationship between per-capita income per country and the severity
of environmental policies, the pollution haven hypothesis states that developing countries
are a source of pollution, while developed countries are experts in clean production. This
hypothesis focuses on the effects of costs in environmental laws on countries, and assumes
that the difference in cost of production is a sufficient stimulus for countries to replace their
production potential (Barghi Oskooyi, 2008). In other words, the pollution haven
hypothesis suggests that, when large industrialized nations attempt to set up factories or
offices overseas, they will often opt for the cheapest choice in terms of resources and labor
that provides the land and material access they need. However, this often comes at the cost
of environmentally problems. Developing nations with cheap resources and labor tend to
have less rigorous environmental regulations, while nations with stricter environmental
regulations become more expensive for companies due to the effect of the costs associated
with meeting these requirements. Therefore, companies that select to physically invest in
other countries tend to (re)locate to the countries with the lowest environmental
requirements or weakest enforcement.

3. Literature Review

As stipulated in detail in the section relating to theoretical principles, the relationship
between trade liberation and environmental pollution is very complex. Moreover, it could be
determined in two paths and in the form of the pollution haven hypothesis which does not
represent a certain relationship. Thus, the research in this regard has tried to find a
relationship using the traditional econometrics method and/or general balance methods.

Frankel and Rose (2002) in a study of the effect of trade on the environment, confirmed
the hypothesis of environmental Kuznets curve in a way that the economic growth worsens
the environmental situation at low income levels and in countries with a low per-capita
income, while it improves the growth in countries with a high per-capita income. In addition,
Abdulai and Ramcke (2009) showed that there is an environmental Kuznets curve for more
pollutants in special conditions. Jha and Gamper-Rabindran (2004) in an investigation about
the environmental impact of India’s trade liberalization showed that export and direct foreign
investment in the polluting sectors experienced growth in contrast to the less-polluting
sectors before liberation periods. Thus, they confirmed the pollution haven hypothesis.
However, the results of Antweiler et al. (2001) in a study which focuses on the relationship
between trade and environment, rejected the pollution haven hypothesis and prescribed trade
liberation as a way to reduce environmental pollution. Managi (2006) analyzed the
relationship between exports, economic growth and environmental quality. His results
indicated that exports lead to an increase in environmental pollution but that export (variable)
entails a negative and significant impact on environmental pollution. Furthermore, the effect
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of the measure variable is greater than the effect of the technology variable in all states of
model estimation. As a result, his study rejects the Kuznets curve. Beladi and Oladi (2011)
analyzed the relation between trade liberalization and pollution in a study which was
concerned with the impact of trade openness on pollution in Iran states in terms of how
Trade liberalization would affect environmental quality through its effect on production.
Following trade liberalization, the international capital mobility is increased. According to
the Pollution Haven Hypothesis (PHH) polluted industries will transfer operations from
countries with high environmental policies to countries with moderate environmental
policies. The study outcome indicated that the effects of trade liberalization in Iran could not

cause the pollution resulting from greenhouse gases and the destruction of the environment.

Yang (2001) used the general balance model to study the effects of trade liberation on the
environment in Taiwan. His experimental results indicate that CO2 emissions increase as a
result of trade liberation because the change in the production structure occurs in those
sections that need more carbon. Shapiro (2014) in a study of trade, CO2, and environment
showed that international trade increases the environmental costs while the regional tax or
globalization increases the CO2 emission of moveable goods, global welfare and regional
GDP and damages poor countries.

Kolcava et al. (2019) analyzed whether and in what way trade liberalization via
preferential trade agreements (PTAs) assists the shifting of consumption-based environmental
loads from developed countries (through imports) to poorer countries (through exports).
They completed their research using panel data regression analysis of 183 countries from
1987 to 2013, and they found a partial indication for trade-induced environmental problem
shifting. They observed an increase in footprint exports from low-income countries when
these countries liberalize trade which was not accorded by an increase in footprint imports
of high-income countries. Their findings proposed that PTAs as a policy instrument for trade
liberalization are, per se, unlikely to encourage exploitation of low-income countries’ natural
capital by richer nations.

Arsalan Wasti and Zaidi (2020) in an empirical investigation of CO, emission, energy
consumption, trade liberalization and economic growth in Kuwait examined the relation
between CO2 emissions, energy consumption, GNP, and trade liberalization as interrelated
to Kuwait. The research used yearly data, from 1971 to 2017 that had been collected from
the world development indicator of the World Bank. Based on the integration of the
variables, an Autoregressive Distributed Lag Model was used on the data and the result was
in provision of the long and short-run association between variables. Carbon dioxide and
energy consumption speed-up economic growth and a rise in CO2 emissions also plays an
important role in growing energy consumption. In addition, the Granger Causality test
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indicated a bi-directional causality between CO2 emissions and energy consumption. A
unidirectional causality was also seen from the GNP to CO2 emissions and energy
consumption to trade liberalization.

Liu et al. (2021) in their study raise the question of whether trade liberalization can
promote green production for China’s manufacturing enterprises and analyzed trade
liberalization’s effect on environmental functioning using unique firm-level pollution data.
By imposing maximum tariff charges from China’s agreement as involved variables for real
tariff rates, they found that decreasing import tariffs improved the normal SO2 emission.
The study also stipulated that changes in the structure of products in the polluting and non-
polluting industries can clarify the significant rise in the average SO2 emission. But, using
multiple firm-level indicators, they showed the presence of the trade-induced technique
result - that trade liberalization can help cleaner production.

Onwachukwu et al. (2021) investigated the causal effect of trade liberalization on the
environment. Their study analyzed the effect of trade liberalization on carbon dioxide (CO2),
methane (CH4), and nitrous oxide (N20) emissions. The exogenous decrease in trade
limitations due to countries’ agreements with the World Trade Organization were used as a
measurement of trade liberalization. By using the difference-in-difference technique, the
research estimated the effect of the agreement on environmental quality. The outcomes
directly challenged the use of a single environmental quality indicator when measuring the
association between trade liberalization and the environment.

In the prevailing literature, as mentioned above, numerous studies have discovered the
relation between trade and the environment in several countries. The role of trade
liberalization in encouraging or discouraging environmental issues has been a much
discussed problem in the literature and is still a subject matter of economist and
environmentalist analyst. By studying the literature, it can be seen that there are not enough
studies available that analyze the relationship between trade and the environment by means
of reducing import tariffs in the framework of General Balance Models which is an incentive
for doing this research with the case of Iran.

4. Aim and Methodology

In this study, the use of computable general equilibrium models can be a suitable method
for exploring and visually examining the effects of reduced tariffs on imported Iranian goods
(total effect). Therefore, by using the Global Trade Analysis Project model, which is a
general equilibrium model, the effects of trade liberalization in Iran can be examined for the
year 2019. This method uses Iran’s matrix data on social accounting. The main purpose of
the study is to determine the effects of trade liberalization on environmental pollution. In
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this regard, due to the lack of an energy factor as an environmental contaminant in the
standard GTAP model, the energy factor in the GTAP-E model and the resulting CO2
emissions are in equilibrium conditions. Then, the effects of trade liberalization on the
equilibrium system and CO2 emissions are measured.

4.1. The Structure of Standard GTAP Model

In standard models of global trade analysis, markets are considered to be quite
competitive, where the zero-interest condition is true and all markets are clear. Each region
consists of four economic factors: the household representing the region, the private
household, the state, and enterprises. The regional household has the basic elements used in
the production of enterprises and allocates its expenditure to three groups of costs: private
households, government and savings. Household expenditures are offset by the revenue
generated by the sale of primary factors to producers who produce these goods by combining
these factors with domestic and imported intermediate goods of the final goods. These
goods, in turn, are sold internally for private and public households and are exported to a
range of countries. Also, the government and private households import consumer goods
from a range of countries. The two global divisions, which include the Global Transportation
Division and the World Bank, complement the regional accounting and equilibrium
relationships. The transportation sector is a service value collector that reflects the difference
between the prices of CIF and FOB for various goods in different transportation routes. This
section serves as an interface between supply and demand for international transportation
services. The World Bank is also the interface between investment and global savings.
Therefore, if all markets are in balance, all firms will have a zero-interest condition and
household balance is based on their budget, according to Walras law, savings should be
equal to investment.

Since there is no environmental section in the standard model in order to see the effects
of liberation on it, it is necessary, in addition to having a more precise explanation of this
structure, to attempt to place the energy factor in order to investigate the environmental
effects.

4.2. Production Structure in GTAP-E

Enterprises express their production in the form of a technology tree (as shown in Figures
1 to 5), because of the difference in production technology between the inputs that are
included in the primary and intermediate factors. Figure 1 shows a technology tree that is a
standard GTAP model. At the low level, there are two existing nest production functions.
Separate nests show how the firm combines labor, capital, and land in a value-added
portfolio, including initial inputs, and how intermediary inputs, including internal and
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external inputs form the medium. Moving upwards, the aggregate production function
explains how the firm combines the value-added portfolio with the intermediary portfolio
and generates the final product. As shown in this figure, the energy input is included in the
intermediate input nest. When the technology of the various processes is significantly
different, the nesting production function is an appropriate approach. Another advantage of
nesting is that the selection of the entities in each nest process is independent of the
components of other nestings. This assumption of autonomy simplifies the required database
and model solving considerably. Instead of making two-by-two decisions about all inputs,
the firm assumes that a decision will be made on the components of the value-added basket
and will make a decision on the ratio of value added and intermediary portfolio in the final
product. The change in the ratios of the basket’s inputs does not affect the ratio of the inputs
of the value-added portfolio. The model specifies a particular type of production function,
like that of Cobb-Douglas, or a constant succession pull in each final building nest. The
GTAP standard approach takes the functions into account that allow a degree of substitution
(CES)? between the value creation nesting and nesting factors, but maintains the stacking

ratios of these two.

In the GTAP-E model on the production side, energy should be considered outside the
nest of intermediate inputs in order to join the value-added nest (see Figures 1 and 2), since
the intermediate input is the only division of goods into internal and external ones, therefore,
the energy technology cannot be viewed more precisely as a factor contributing to pollution

and environmental impacts.

Adding energy to the costly nest is done in two steps. In the first step, the goods are
initially separated into electric and non-electric groups and some grades of succession are
accepted in both non-electric and electric groups and between coal and non-coal ones. Then,
combined energy will be combined with capital to generate mass energy mixtures, which, in
turn, have been combined with other basic factors in the energy value nest through a CES

structure.

2 - Constant Elasticity of Substitution
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Figure 1. Structure of Standard GTAP Production
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4.3. The Structure of Consumption

On the consumption side, the GTAP structure separates private consumption from
government consumption and private savings. The consumption expenditure of the
government in this model is assumed to be Cobb-Douglas, considering all commodities.
While in the GTAP-E model, energy products are separated from non-energy goods by the
CES nesting structure, as shown in Figures 3 & 4. As a result, household consumption
expenditure has been shaped by the GTAP and GTAP-E models in the CDE structure, and

the only difference between these two models is the separation of energy and non-energy
consumption.

Figure 4. Government Purchases GTAP-E
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The data in the GTAP covers five production factors, 57 sectors and 113 regions, with
the five factors for the production being skilled and unskilled labor, capital, land and natural
resources. In order to investigate the environmental impacts of trade liberalization policies,
the factors of production are divided into labor, capital, land and energy-capital mixture,
since the factor of energy is counted as a factor using which leads to using CO2 and
greenhouse gas emissions, thus, environmental pollution.

Table 1: Details of the Model

Set Subset

Sector Agriculture, industry, services, oil, oil products, gas, coal and electricity
Regions Iran, rest of the world

Production Factors Labor, land, natural resource, energy capital, composition
Environment CO2 emissions

Source: Authors’ Report

5. Simulation and Findings

The purpose of this article is to investigate the effect of trade liberalization on
environmental pollution, in which the effect of trade liberalization on environmental
pollution is divided into three effects - scale, technical and compositional effects. In order to
implement the simulations, two scenarios are defined including reducing the import tariff by
5% in agriculture, industry and services sectors and reducing tariffs on imports by 5, 10 and
15 percent in these respective sectors. Following that, changes in the variables of the value
of gross domestic product, the release of CO2 and the sum of the value added of the 8
sections are defined in the model as indicators. Then, the calculating scale, technical,
combination effects and the percentage of all environmental changes arising from the trade
liberalization policy are attained by summarizing these effects.

First Scenario: a 5 percent reduction in tariff rates on imports of goods in agricultural,
industry and services sectors.

In this scenario, the economy’s equilibrium system is characterized by three economic
shocks: a 5 percent reduction in each non-energy sector, including agriculture, industry and
service sectors. What is certain is the result of these shocks, the inequality of the economic
balance at the point before the shock and the change percentage in the variables and
parameters in the equilibrium system in order to reach the new equilibrium point. All
variables have changed including GDP, CO, emissions and the sum of the value added of the
eight sections in the model, which indicate the effect of the scale, the technical effect and
composition of the effect which are considered in this study. The implementation of this
scenario is shown in Table 2. The results indicate that the value of GDP has fallen by 2.98%,
which itself indicates the lower use of inputs in order to produce more, since the contributing
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factor is one of the inputs of production. The reduction of the scale effect means an
improvement of the environment quality by a 1.56 percent CO2 decrease, which suggests
environmental improvements due to the increased use of clean technology as a result of
tariff cuts and reduced trade barriers. Also, the total value added of the economic sectors is
reduced by 0.94 percent, which reflects the advantage of the clean industry as a result of the
trade liberalization policy. Summing up these three, the percentage of total environmental
changes in this scenario is an environmental improvement of 5.48%.

Table 2: Percentage Change in the Scale, Technical and Compositional Effects of the 1*
Scenario and the Percentage of Total Environmental Change

The effect of the
combination (percentage

The scale effect

. Technical Effect . Total effect (total effect

(percentage change in the . change in the sum of the .
. (percentage change in CO, of scale, technical and
value of gross domestic L. value added of the 8 parts .
emissions) . composition effect)
product) of the economy in the
model)

-2.98 -1.56 -0.94 -5.48

Source: Estimation Output

Second Scenario: a reduction of 5, 10 and 15 percent of the tariff rate on imports on
agricultural, industry and services sectors, respectively.

In order to simulate this scenario, the equilibrium system outlined in the previous chapter
is used - three economic shocks are implemented through reduction of tariffs by 5% in the
agriculture sector, 10% in the industrial sector and 15% in the service sectors. This kind of
scenario is basically closer to the reality of Iran’s, since agricultural commodities are
considered as strategic goods for any country, so tariffs on imports of goods in this sector are
hardly reduced, and the service sector has the most tariff reduction in reality. The results of
such a policy indicate a decrease in the scale, technical and composition effect respectively
of 5.82, 3.34 and 1.62%, which in total led to a change of 10.78% in the country’s
environmental climate.

Table 3: The Percentage Change in the Scale, Technical and Compositional Effects of the 2"
Scenario and the Percentage of the Environmental Change.

The scale effect
(percentage change in the
value of gross domestic
product)

-5.82

The technical Effect
(percentage change in CO,
emissions)

-3.34

The combination effect
(percentage change in the
sum of the value added in

8 parts of the economy)

-1.62

Total effect (total effect
of scale, technical and
composition effect)

-10.78

Source: Estimation Output

6. Conclusion and Discussion

In this paper, we investigated the possible simulation in two forms of scenarios for

reducing import tariff in various sectors in Iran’s economy and examined the impacts of the
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import tariff reduction on pollution emissions. Our analysis mainly contributes to
examination of the impacts of tariff reduction on environment from the macro perspective.
The simulation technique which was applied can rarely be observed in the literature that
elaborated the relationship between trade liberation and environment pollution, as mentioned
in the literature review. The study explored and investigated the specific impacts through
technique, composition and scale effects. The results of the first scenario indicate a 2.98%
reduction in the value of GDP as an indicator of the scale effect, indicating an improvement
in the quality of the environment due to a reduction in the use of the input of pollutants into
the products. The reduction of CO2 emissions by 1.56% as an indicator of technical effect,
which is the result of the country’s relative advantage in using clean technology in its
economy is another reason for improving environmental quality. Also, the 0.94 percent
reduction in the total value-added composition of the 8-part sections defined in the model
represents a reduction in the utilization of the energy input, which is recognized by the
combination effect. Summing up the scale, technical and combination effects: the percentage
of total trade liberalization policy changes in the environment shows a recovery of 5.48%.
The second scenario also indicated a 10.78% improvement in environmental quality, as a
result of the decline in gross domestic product, CO2 emissions and value added in the
economic sectors as indicators of the scale, technical and composition effects of 5.82, 3.34
and 1.62 percent, respectively. Our results suggest: (1) import tariff reduction in the various
sectors of the economy reduces pollution emissions and, as a consequence, improves the
environment. (2) The second scenario has greater effects in the various sectors and is closer
to the reality of Iran’s economy, since agricultural goods are considered as strategic
commodities for any country. So, tariffs on imports of such a sector are hardly reduced while
the service sector has the capability to impose more tariff reduction, an area in which
policymakers must pay more attention to the capacity of various sectors of the economy in
potential tariff reduction for environmental protection.
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TANIM

iktisat Politikasi Arastirmalari Dergisi-Journal of Economic Policy Researches, istanbul
Universitesi Ekonomi Politikalari Uygulama ve Arastirma Merkezi'nin yayinidir. Acik erisimli,
hakemli, uluslararasi bilimsel bir dergi olarak yilda iki kere Ocak ve Temmuz aylarinda yayinlanir.
Dergiye yayinlanmasi icin génderilen bilimsel makaleler Tiirkce ya da ingilizce olmalidir.

AMAC VE KAPSAM

iktisat Politikasi Arastirmalar Dergisi-Journal of Economic Policy Researches, ulusal ve kiiresel
diizeyde etkili olan iktisat politikalari Gizerine yapilan kaliteli arastirma makaleleri yayinlamayi
amaclayan uluslararasi hakemli bir dergidir. iktisat teorisi ve uygulamalari icin uluslararasi bir
tartisma forumu niteligindedir. Dergi, iktisat arastirmalar Gizerinde uzun dénemli etkileri olacak
seckin ve giincel konularda referans niteligi tasiyan makaleler yayinlamayi hedeflemektedir.
iktisat Politikasi Arastirmalari Dergisi — Journal of Economic Policy Researches, politik iktisat,
para teorisi ve politikasi, maliye politikalari, finansal iktisat, kalkinma ekonomisi, calisma
ekonomisi, mikro ve makro teori, ulastirma ekonomisi, uluslararasi ticaret ve finans gibi bircok
alanda analitik, yorumlayici ve ampirik ¢alismalari kapsar.

EDITORYAL POLITIKALAR VE HAKEM SURECI
Yayin Politikasi

Dergi yayin etiginde en yiiksek standartlara baglidir ve Committee on Publication Ethics (COPE),
Directory of Open Access Journals (DOAJ), Open Access Scholarly Publishers Association
(OASPA) ve World Association of Medical Editors (WAME) tarafindan yayinlanan etik yayincilik
ilkelerini benimser; Principles of Transparency and Best Practice in Scholarly Publishing bashgi
altinda ifade edilen ilkeler igin: https://publicationethics.org/resources/guidelines-new/
principles-transparency-and-best-practice-scholarly-publishing

Gonderilen makaleler derginin amac ve kapsamina uygun olmalidir. Orijinal, yayinlanmamis ve
baska bir dergide degerlendirme siirecinde olmayan, her bir yazar tarafindan icerigi ve
gonderimi onaylanmis yazilar degerlendirmeye kabul edilir.

Makale yayinlanmak uzere Dergiye gonderildikten sonra yazarlardan hicbirinin ismi, tim
yazarlarin yazil izni olmadan yazar listesinden silinemez ve yeni bir isim yazar olarak eklenemez
ve yazar sirasi degistirilemez.

intihal, duplikasyon, sahte yazarlik/inkar edilen yazarlik, arastrma/veri fabrikasyonu, makale
dilimleme, dilimleyerek yayin, telif haklari ihlali ve ¢ikar catismasinin gizlenmesi, etik disi
davranislar olarak kabul edilir. Kabul edilen etik standartlara uygun olmayan tim makaleler
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yayindan cikarilir. Buna yayindan sonra tespit edilen olasi kuraldisi, uygunsuzluklar iceren
makaleler de dahildir.
intihal

On kontrolden gecirilen makaleler, iThenticate yazilimi kullanilarak intihal icin taranir. intihal/
kendi kendine intihal tespit edilirse yazarlar bilgilendirilir. Editorler, gerekli olmasi halinde
makaleyi degerlendirme ya da Uretim siirecinin cesitli asamalarinda intihal kontrolline tabi
tutabilirler. Yiiksek benzerlik oranlari, bir makalenin kabul edilmeden énce ve hatta kabul
edildikten sonra reddedilmesine neden olabilir. Makalenin tlriine bagli olarak, bunun oranin
%15 veya %20'den az olmasi beklenir.

Cift Kor Hakemlik

intihal kontroliinden sonra, uygun olan makaleler bas editér tarafindan orijinallik, metodoloji,
islenen konunun 6nemi ve dergi kapsami ile uyumlulugu acisindan degerlendirilir. Editor,
makalelerin adil bir sekilde cift tarafli kor hakemlikten ge¢mesini saglar ve makale bicimsel
esaslara uygun ise, gelen yaziyi yurticinden ve /veya yurtdisindan en az iki hakemin
degerlendirmesine sunar, hakemler gerek gérdiigi takdirde yazida istenen degisiklikler yazarlar
tarafindan yapildiktan sonra yayinlanmasina onay verir.

Genel ilkeler

Daha 6nce yayinlanmamis ya da yayinlanmak tizere baska bir dergide halen degerlendirmede
olmayan ve her bir yazar tarafindan onaylanan makaleler degerlendirilmek tizere kabul edilir.

On degerlendirmeyi gecen yazilar iThenticate intihal tarama programindan gecirilir. intihal
incelemesinden sonra, uygun makaleler Editor tarafindan orijinaliteleri, metodolojileri, makalede
ele alinan konunun 6nemi ve derginin kapsamina uygunlugu acisindan degerlendirilir.

Bilimsel toplantilarda sunulan 6zet bildiriler, makalede belirtilmesi kosulu ile kaynak olarak
kabul edilir. Editor, gdnderilen makale bicimsel esaslara uygun ise, gelen yaziyi yurticinden ve
/veya yurtdisindan en az iki hakemin degerlendirmesine sunar, hakemler gerek gordigu
takdirde yazida istenen dedisiklikler yazarlar tarafindan yapildiktan sonra yayinlanmasina
onay verir.

Makale yayinlanmak tzere Dergiye gonderildikten sonra yazarlardan hicbirinin ismi, tim
yazarlarin yazil izni olmadan yazar listesinden silinemez ve yeni bir isim yazar olarak eklenemez
ve yazar sirasi degistirilemez. Yayina kabul edilmeyen makale, resim ve fotograflar yazarlara geri
gonderilmez.

Yazarlarin Sorumlulugu
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Makalelerin bilimsel ve etik kurallara uygunlugu yazarlarin sorumlulugundadir. Yazar makalenin
orijinal oldugu, daha 6nce baska bir yerde yayinlanmadigi ve baska bir yerde, baska bir dilde
yayinlanmak Uzere degerlendirmede olmadigi konusunda teminat saglamalidir. Uygulamadaki
telif kanunlari ve anlasmalari gézetilmelidir. Telife bagh materyaller (6rnegin tablolar, sekiller
veya biyuk alintilar) gerekli izin ve tesekkirle kullaniimahdir. Baska yazarlarin, katkida
bulunanlarin ¢alismalari ya da yararlanilan kaynaklar uygun bi¢cimde kullanilmali ve
referanslarda belirtilmelidir.

GoOnderilen makalede tiim yazarlarin akademik ve bilimsel olarak dogrudan katkisi olmalidir, bu
baglamda “yazar” yayinlanan bir arastirmanin kavramsallastiriimasina ve dizaynina, verilerin
elde edilmesine, analizine ya da yorumlanmasina belirgin katki yapan, yazinin yazilmasi ya da
bunun icerik acisindan elestirel bicimde gézden gecirilmesinde gorev yapan birisi olarak
gorulir. Yazar olabilmenin diger kosullar ise, makaledeki calismayi planlamak veya icra etmek
ve / veya revize etmektir. Fon saglanmasi, veri toplanmasi ya da arastirma grubunun genel
stipervizyonu tek basina yazarlk hakki kazandirmaz. Yazar olarak gosterilen tiim bireyler sayilan
tam olcutleri karsilamalidir ve yukaridaki dlcttleri karsilayan her birey yazar olarak gosterilebilir.
Yazarlarin isim siralamasi ortak verilen bir karar olmalidir. Tim yazarlar yazar siralamasini Telif
Hakki Anlagmasi Formunda imzali olarak belirtmek zorundadirlar.

Yazarlk icin yeterli dlcttleri karsilamayan ancak calismaya katkisi olan tim bireyler “tesekkiir /
bilgiler” kisminda siralanmalidir. Bunlara 6rnek olarak ise sadece teknik destek saglayan, yazima
yardimci olan ya da sadece genel bir destek saglayan, finansal ve materyal destegi sunan kisiler
verilebilir.

Butuin yazarlar, arastirmanin sonuglarini ya da bilimsel degerlendirmeyi etkileyebilme potansiyeli
olan finansal iliskiler, cikar catismasi ve cikar rekabetini beyan etmelidirler. Bir yazar kendi
yayinlanmis yazisinda belirgin bir hata ya da yanlislik tespit ederse, bu yanlishklara iliskin dlizeltme
ya da geri cekme icin editor ile hemen temasa ge¢cme ve isbirligi yapma sorumlulugunu tasir.

Hakem Siireci

Daha 6nce yayinlanmamis ya da yayinlanmak tizere baska bir dergide halen degerlendirmede
olmayan ve her bir yazar tarafindan onaylanan makaleler degerlendirilmek tzere kabul edilir.
Gonderilen ve 6n kontrolli gecen makaleler iThenticate yazilimi kullanilarak plagiarizm igin
taranir. Plagiarizm kontroliinden sonra, uygun olan makaleler bas editor tarafindan orijinallik,
metodoloji, islenen konunun énemi ve dergi kapsami ile uyumlulugu agisindan degerlendirilir.
Editor, makaleleri, yazarlarin etnik kokeninden, cinsiyetinden, cinsel ydneliminden, uyrugundan,
dini inancindan ve siyasi felsefesinden bagimsiz olarak degerlendirir. Yayina génderilen
makalelerin adil bir sekilde cift tarafli kor hakem degerlendirmesinden gecmelerini saglar.
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Secilen makaleler en az iki ulusal/uluslararasi hakeme degerlendirmeye gonderilir; yayin karari,
hakemlerin talepleri dogrultusunda yazarlarin gerceklestirdigi diizenlemelerin ve hakem
sUrecinin sonrasinda bas editor tarafindan verilir.

Hakemlerin degerlendirmeleri objektif olmalidir. Hakem sireci sirasinda hakemlerin asagidaki
hususlari dikkate alarak degerlendirmelerini yapmalari beklenir.

- Makale yeni ve 6nemli bir bilgi iceriyor mu?

- Oz makalenin icerigini net ve diizgiin bir sekilde tanimliyor mu?
- Yontem butlnlikll ve anlasilir sekilde tanimlanmis mi?

- Yapilan yorum ve varilan sonuclar bulgularla kanitlaniyor mu?

- Alandaki diger calismalara yeterli referans verilmis mi?

- Dil kalitesi yeterli mi?

Hakemler, gonderilen makalelere iliskin tim bilginin, makale yayinlanana kadar gizli kalmasini
saglamali ve yazar tarafinda herhangi bir telif hakki ihlali ve intihal fark ederlerse editore
raporlamalidirlar. Hakem, makale konusu hakkinda kendini vasifli hissetmiyor ya da zamaninda
geri donis saglamasi miimkiin gériinmuyorsa, editdre bu durumu bildirmeli ve hakem siirecine
kendisini dahil etmemesini istemelidir.

Degerlendirme siirecinde editdr hakemlere gézden gecirme icin gonderilen makalelerin,
yazarlarin 6zel milki oldugunu ve bunun imtiyazl bir iletisim oldugunu acikca belirtir.
Hakemler ve yayin kurulu Gyeleri baska kisilerle makaleleri tartisamazlar. Hakemlerin kimliginin
gizli kalmasina 6zen gosterilmelidir.

ACIK ERIiSiM ILKESI

Dergi acik erisimlidir ve derginin tiim icerigi okura ya da okurun dahil oldugu kuruma Ucretsiz
olarak sunulur. Okurlar, ticari amac haricinde, yayinci ya da yazardan izin almadan dergi
makalelerinin tam metnini okuyabilir, indirebilir, kopyalayabilir, arayabilir ve link saglayabilir. Bu
BOAI acik erisim tanimiyla uyumludur.

Derginin acik erisimli makaleleri Creative Commons Atif-GayriTicari 4.0 Uluslararasi (CC BY-NC
4.0) (https://creativecommons.org/licenses/by-nc/4.0/deed.tr) olarak lisanslidir.

ETIK

Yayin Etigi ilke ve Standartlan

iktisat Politikasi Arastirmalari Dergisi-Journal of Economic Policy Researches, yayin etiginde en
yuksek standartlara baglidir ve Committee on Publication Ethics (COPE), Directory of Open

Access Journals (DOAJ), Open Access Scholarly Publishers Association (OASPA) ve World
Association of Medical Editors (WAME) tarafindan yayinlanan etik yayincilik ilkelerini benimser;
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Principles of Transparency and Best Practice in Scholarly Publishing bashgi altinda ifade edilen
ilkeler icin adres: https://publicationethics.org/resources/guidelines-new/principles-
transparency-and-best-practice-scholarly-publishing

GoOnderilen tim makaleler orijinal, yayinlanmamis ve baska bir dergide degerlendirme
stirecinde olmamalidir. Yazar makalenin orijinal oldugu, daha 6nce baska bir yerde
yayinlanmadigi ve baska bir yerde, baska bir dilde yayinlanmak tzere degerlendirmede
olmadigini beyan etmelidir. Uygulamadaki telif kanunlari ve anlagmalari gézetilmelidir. Telife
bagli materyaller (6rnegin tablolar, sekiller veya biylk alintilar) gerekli izin ve tesekkiirle
kullaniimalidir. Baska yazarlarin, katkida bulunanlarin ¢alismalari ya da yararlanilan kaynaklar
uygun bicimde kullaniimali ve referanslarda belirtilmelidir. Her bir makale editorlerden biri ve
en az iki hakem tarafindan cift kér degerlendirmeden gecirilir. intihal, duplikasyon, sahte
yazarlk/inkar edilen yazarlik, arastrma/veri fabrikasyonu, makale dilimleme, dilimleyerek yayin,
telif haklari ihlali ve cikar catismasinin gizlenmesi, etik disi davranislar olarak kabul edilir.

Kabul edilen etik standartlara uygun olmayan tiim makaleler yayindan ¢ikarilir. Buna yayindan
sonra tespit edilen olasi kuraldisi, uygunsuzluklar iceren makaleler de dahildir.

Arastirma Etigi

istanbul iktisat Dergisi arastirma etiginde en yiiksek standartlari gézetir ve asagida tanimlanan
uluslararasi arastirma etigi ilkelerini benimser. Makalelerin etik kurallara uygunlugu yazarlarin
sorumlulugundadir.

- Arastirmanin tasarlanmasi, tasarimin gézden gegirilmesi ve arastirmanin yuritilmesinde,
bitinlik, kalite ve seffaflik ilkeleri saglanmalidir.

- Arastirma ekibi ve katilimcilar, arastirmanin amaci, yéntemleri ve dngorilen olasi
kullanimlari; arastirmaya katiimin gerektirdikleri ve varsa riskleri hakkinda tam olarak
bilgilendirilmelidir.

- Arastirma katilimcilarinin sagladigi bilgilerin gizliligi ve yanit verenlerin gizliligi saglanmalidir.
Arastirma katimailarin 6zerkligini ve sayginligini koruyacak sekilde tasarlanmalidir.

- Arastirma katihmcilari gondlli olarak arastirmada yer almali, herhangi bir zorlama altinda
olmamalidirlar.

- Katilimailarin zarar gérmesinden kaginilmalidir. Arastirma, katilimcilari riske sokmayacak
sekilde planlanmalidir.

- Arastirma bagimsizligiyla ilgili acik ve net olunmali; cikar catismasi varsa belirtilmelidir.

- Insan denekler ile yapilan deneysel calismalarda, arastirmaya katilmaya karar veren
katihmcilarin yazili bilgilendirilmis onayr alinmahdir. Cocuklarin ve vesayet altindakilerin
veya tasdiklenmis akil hastaligi bulunanlarin yasal vasisinin onayi alinmalidir.

- Galisma herhangi bir kurum ya da kurulusta gerceklestirilecekse bu kurum ya da kurulustan
calisma yapilacagina dair onay alinmalidir.
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DiL

Der

insan 6gesi bulunan calismalarda, “ydntem” béliimiinde katilimcilardan “bilgilendirilmis
onam” alindiginin ve ¢alismanin yapildigi kurumdan etik kurul onayi alindigi belirtilmesi
gerekir.

ginin yayin dili Tiirkce ve Amerikan ingilizcesi'dir.

YAZILARIN HAZIRLANMASI VE YAZIM KURALLARI

Aks

i belirtiimedikce gdnderilen yazilarla ilgili tim yazismalar ilk yazarla yapilacaktir. Makale

gonderimi online olarak ve http://jepr.istanbul.edu.tr adresinden erisilen http://dergipark.gov.
tr/login Uzerinden yapilmalidir. Gonderilen yazilar, makale tiirini belirten ve makaleyle ilgili

detaylari iceren (bkz: Son Kontrol Listesi) kapak sayfasi ve sunus yazisi ile gdnderilmelidir.

Makaleler, Microsoft Word 2003 ve tizerindeki versiyonlari ile yazilmalidir. Ayrica tiim yazarlarin

imz

aladigi Telif Hakki Anlasmasi Formu eklenerek gonderilmelidir.

Calismalar, A4 boyutundaki kagidin bir yliziine, Ust, alt, sag ve sol taraftan 2,5 cm. bosluk
birakilarak, 12 punto Times New Roman harf karakterleriyle, Turkce font kullanilarak ve 1,5
satir aralik 6lcisi ile hazirlanmalidir.

Gonderilen makalelerin sekil, grafik ve tablolari derginin belirttigi formata uygun olmasi
gereklidir. Dipnotlar, grafikler ve tablolar olabildigince atif yapilan sayfada veya hemen
devaminda yer almalidir. Grafik ve tablolarin altindaki notlar bu materyalleri ana metne
bakmaksizin anlasilabilir hale getirme amacini tasimalidir. Metne konan tablolar yazilim
programi ciktisi olarak konmamali, sonuglari yazar/lar kendileri tablo haline getirmelidir,
tablolar miimkiin oldugunca A4 kagit boyutuna uygun diizenlenmis olmalidir. Grafiklerin
bilgisayar yazilim programi ciktisi olmamalari, ¢izim veya cizim resim halinde ve A4 kagit
boyutunu asmayacak sekilde diizenlenmis olmalari gerekmektedir.

Giris bélimiinden &nce 200-250 kelimelik Tirkce ve ingilizce 6z ile 600-800 kelimelik
ingilizce genisletilmis dzet yer almalidir. Ozetlerde; amag, yéntem, bulgular ve sonuc
bilgilerinin yer almasina 6zen gosterilmelidir. ingilizce ve Tiirkce zlerin altinda calismanin
icerigini temsil eden, 5 adet Tiirkce, 5 adet ingilizce anahtar kelime yer almalidir. Ozlerde
kisaltma kullanilmamalidir.

Gonderilen makalelerde mutlaka, iki rakamli diizeyde (6rnegin; Q11) ti¢ adet JEL (Journal of
Economic Literature) siniflamasi yapiimalidir. Makalenin konu bashgina gore secilmesi
gereken jel siniflamalari icin http://www.aeaweb.org/journal/jel_class_system.html
adresinden yararlanilabilir.

Calismalarin baslica su unsurlari icermesi gerekmektedir: Tlrkce baslk, 6z ve anahtar
kelimeler; ingilizce baslik 6z ve anahtar kelimeler; ingilizce genisletilmis 6zet, ana metin
béltimleri, son notlar ve kaynaklar.

Arastirma makalesi boliimleri su sekilde siralanmalidir: “Giris’, “Amag ve Yontem”, “Bulgular’,
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12.

13.

“Tartisma ve Sonug’, “Son Notlar”, “Kaynaklar’, “Tablolar ve Sekiller”. Derleme ve yorum
yazilari icin ise, calismanin 6neminin belirtildigi, sorunsal ve amacin somutlastirildigi “Giris”
boliminin ardindan diger bolimler gelmeli ve calisma “Tartisma ve Sonug”, “Son Notlar’,
“Kaynaklar”ve “Tablolar ve Sekiller” seklinde bitirilmelidir.

“Online Makale Sistemine”Tiirkce ve ingilizce 6z, makale metni ve kaynakgca bilgilerinin yer
aldigi tek bir Word dosyasinin yliklenmesi gerekmektedir. Yazar/larin 6zge¢mislerini iceren
dosya, ve yazar/larin detayli iletisim bilgilerini iceren sunum yazisi ile makale kapak sayfasi
ek dosya olarak yiiklenmelidir.

Kapak sayfasinda, makalenin basligi, yazar veya yazarlarin bagh bulunduklari kurum ve
unvanlari, kendilerine ulasilabilecek adresler, cep, is ve faks numaralari, ORCID ve e-posta
adresleri yer almahdir (bkz. Son Kontrol Listesi).

Makalelerde dile getirilen distincelerden yazarlari sorumludur.

. Makalelerde Turk Dil Kurumu'nun (TDK yazim kilavuzu ve yazim kurallar 6rnek alinmalidir.

Detayh bilgi icin TDK'nin web sayfasina bakiniz: www.tdk.gov.tr . Yabanci sézciikler yerine
olabildigince Tirkce sozllkler kullanilmalidir. Turkce'de alisiimamis sézctikler kullanilirken
ilk gectigi yerde yabanci dildeki karsiligi parantez icinde verilebilir.

. Ingilizce dilinde génderilen makalelerin ve Tiirkce génderilen makalelerin ingilizce yazilmis

bolimlerinin, gonderim &ncesinde yetkin bir dil kontroliinden gegirilmis olmasi
gerekmektedir. icerikten bagimsiz olarak, dil ydniyle yetersiz olan makaleler iade/ret
edilmektedir. Yazarlarin bu hususa azami dikkat gostermeleri dnemlidir.

Makale sunum ve degerlendirme sireclerine iliskin tim iletisim e-mail sistemi ile
gerceklestirilir. Telefonla bilgi verilmez.

Kaynaklara atif ve referans formati ilgili ayrintili bilgi Kaynaklar bashgr altinda yer almaktadir.

Kaynaklar

Derleme yazilari okuyucular icin bir konudaki kaynaklara ulasmay kolaylastiran bir arag olsa

da,

her zaman orijinal ¢alismay1 dogru olarak yansitmaz. Bu ylizden mimkin oldugunca

yazarlar orijinal calismalari kaynak gostermelidir.

Kabul edilmis ancak heniiz saylya dahil edilmemis makaleler Early View olarak yayinlanir ve
bu makalelere atiflar “advance online publication” seklinde verilmelidir. Genel bir kaynaktan
elde edilemeyecek temel bir konu olmadikga “kisisel iletisimlere” atifta bulunulmamalidir.
Eger atifta bulunulursa parantez icinde iletisim kurulan kisinin adi ve iletisimin tarihi
belirtilmelidir. Bilimsel makaleler icin yazarlar bu kaynaktan yazili izin ve iletisimin
dogrulugunu gosterir belge almalidir. Kaynaklarin dogrulugundan yazar(lar) sorumludur.

Tum kaynaklar metinde belirtilmelidir. Kaynaklar alfabetik olarak siralanmalidir.
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Referans Stili ve Formati

iktisat Politikasi Arastirmalari Dergisi-Journal of Economic Policy Researches, metin ici alintilama
ve kaynak gosterme icin APA (American Psychological Association) kaynakssitilinin 6. edisyonunu
benimser. APA 6. Edisyon hakkinda bilgi igin:

- American Psychological Association. (2010). Publication manual of the American
Psychological Association (6™ ed.). Washington, DC: APA.

- http://www.apastyle.org/

Kaynaklarin dogrulugundan yazar(lar) sorumludur. Tim kaynaklar metinde belirtilmelidir.

Kaynaklar asagidaki 6rneklerdeki gibi gosterilmelidir.

Metin icinde Kaynak Gosterme

Kaynaklar metinde parantez icinde yazarlarin soyadi ve yayin tarihi yazilarak belirtilmelidir.
Birden fazla kaynak gosterilecekse kaynaklar arasinda (;) isareti kullanilmalidir. Kaynaklar
alfabetik olarak siralanmalidir.

Ornekler:

Birden fazla kaynak;

(Esin ve ark., 2002; Karasar 1995)

Tek yazarli kaynak;

(Akyolcu, 2007)

iki yazarl kaynak;

(Sayiner ve Demirci 2007, 5. 72)

Ug, dort ve bes yazarl kaynak;

Metin icinde ilk kullanimda: (Ailen, Ciambrune ve Welch 2000, s. 12-13) Metin iginde tekrarlayan
kullanimlarda: (Ailen ve ark., 2000)

Altive daha ¢ok yazarli kaynak;

(Cavdar ve ark., 2003)

Kaynaklar Boliimiinde Kaynak Gosterme

Kullanilan tiim kaynaklar metnin sonunda ayri bir bélim halinde yazar soyadlarina gore alfabetik
olarak numaralandiriimadan verilmelidir.

Kaynak yazimi ile ilgili 6rnekler asagida verilmistir.
Kitap

a) Tiirkge Kitap
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Karasar, N. (1995). Arastirmalarda rapor hazirlama (8.bs). Ankara: 3A Egitim Danismanlik Ltd.

b) Tiirkceye Cevrilmis Kitap

Mucchielli, A. (1991). Zihniyetler (A. Kotil, Cev.). Istanbul: iletisim Yayinlari.

¢) Editorlii Kitap

Oren, T,, Uney, T. ve Célkesen, R. (Ed.). (2006). Tiirkiye bilisim ansiklopedisi. istanbul: Papatya
Yayincilik.

d) Cok Yazarh Tiirkce Kitap

Tonta, Y., Bitirim, Y. ve Sever, H. (2002). Tiirkce arama motorlarinda performans degerlendirme.
Ankara: Total Bilisim.

e) ingilizce Kitap

Kamien R., & Kamien A. (2014). Music: An appreciation. New York, NY: McGraw-Hill Education.

f) ingilizce Kitap icerisinde Béliim

Bassett, C. (2006). Cultural studies and new media. In G. Hall & C. Birchall (Eds.), New cultural
studies: Adventures in theory (pp. 220-237). Edinburgh, UK: Edinburgh University Press.

g) Tiirkge Kitap Icerisinde Béliim

Erkmen, T. (2012). Orgiit kiiltiirli: Fonksiyonlari, 6geleri, isletme yénetimi ve liderlikteki dnemi. M.
Zencirkiran (Ed.), Orgiit sosyolojisi kitabi icinde (s. 233-263). Bursa: Dora Basim Yayin.

h) Yayimcinin ve Yazarin Kurum Oldugu Yayin

Turk Standartlar Enstittist. (1974). Adlandirma ilkeleri. Ankara: Yazar

Makale

a) Tiirkce Makale

Mutlu, B. ve Savaser, S. (2007). Cocugu ameliyat sonrasi yogun bakimda olan ebeveynlerde stres
nedenleri ve azaltma girisimleri. istanbul Universitesi Florence Nightingale Hemsirelik Dergisi,
15(60), 179-182.

b) ingilizce Makale

de Cillia, R., Reisigl, M., & Wodak, R. (1999). The discursive construction of national identity.
Discourse and Society, 10(2), 149-173. http://dx.doi.org/10.1177/0957926599010002002

¢) Yediden Fazla Yazarli Makale

Lal, H., Cunningham, A. L., Godeaux, O., Chlibek, R., Diez-Domingo, J., Hwang, S.-J. ... Heineman,
T. C. (2015). Efficacy of an adjuvanted herpes zoster subunit vaccine in older adults. New
England Journal of Medicine, 372, 2087-2096. http://dx.doi.org/10.1056/NEJMoa1501184

d) DOI’si Olmayan Online Edinilmis Makale

Al, U. ve Dogan, G. (2012). Hacettepe Universitesi Bilgi ve Belge Yénetimi Bslimii tezlerinin atif
analizi. Tirk Kiitiiphaneciligi, 26, 349-369. Erisim adresi: http://www.tk.org.tr/

e) DOI’si Olan Makale

Turner, S. J. (2010). Website statistics 2.0: Using Google Analytics to measure library
website effectiveness.  Technical Services Quarterly, 27, 261-278. http://dx.doi.
org/10.1080/07317131003765910

f) Advance Online Olarak Yayimlanmis Makale
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Smith, J. A. (2010). Citing advance online publication: A review. Journal of Psychology. Advance
online publication. http://dx.doi.org/10.1037/a45d7867

g) Popiiler Dergi Makalesi

Semercioglu, C. (2015, Haziran). Siradanhgin rayihasi. Sabit Fikir, 52, 38-39.

Tez, Sunum, Bildiri

a) Tiirkge Tezler

Sar, E. (2008). Kiiltiir kimlik ve politika: Mardinde kiiltiirlerarasilik. (Doktora Tezi). Ankara
Universitesi Sosyal Bilimler Enstitiist, Ankara.

b)Ticari Veritabaninda Yer Alan Yiiksek Lisans Ya da Doktora Tezi

Van Brunt, D. (1997). Networked consumer health information systems (Doctoral dissertation).
Available from ProQuest Dissertations and Theses. (UMI No. 9943436)

¢) Kurumsal Veritabaninda Yer Alan ingilizce Yiiksek Lisans/Doktora Tezi

Yaylah-Yildiz, B. (2014). University campuses as places of potential publicness: Exploring the
politicals, social and cultural practices in Ege University (Doctoral dissertation). Retrieved from
Retrieved from: http://library.iyte.edu.tr/tr/hizli-erisim/iyte-tez-portali

d) Web'de Yer Alan ingilizce Yiiksek Lisans/Doktora Tezi

Tonta, Y. A. (1992). An analysis of search failures in online library catalogs (Doctoral dissertation,
University of California, Berkeley). Retrieved from http://yunus.hacettepe.edu.tr/~tonta/
yayinlar/phd/ickapak.html

e) Dissertations Abstracts International’da Yer Alan Yiiksek Lisans/Doktora Tezi

Appelbaum, L. G. (2005). Three studies of human information processing: Texture amplification,
motion representation, and figure-ground segregation. Dissertation Abstracts International:
Section B. Sciences and Engineering, 65(10), 5428.

f) Sempozyum Katkisi

Krinsky-McHale, S. J., Zigman, W. B. & Silverman, W. (2012, August). Are neuropsychiatric symptoms
markers of prodromal Alzheimer’s disease in adults with Down syndrome? In W. B. Zigman
(Chair), Predictors of mild cognitive impairment, dementia, and mortality in adults with Down
syndrome. Symposium conducted at American Psychological Association meeting, Orlando, FL.

g) Online Olarak Erisilen Konferans Bildiri Ozeti

Cinar, M., Dogan, D. ve Seferoglu, S. S. (2015, Subat). Egitimde dijital araglar: Google sinif
uygulamasi lizerine bir degerlendirme [Oz]. Akademik Bilisim Konferansinda sunulan
bildiri, Anadolu Universitesi, Eskisehir. Erisim adresi: http://ab2015.anadolu.edu.tr /index.
php?menu=5&submenu=27

h) Diizenli Olarak Online Yayimlanan Bildiriler

Herculano-Houzel, S., Collins, C. E., Wong, P, Kaas, J. H., & Lent, R. (2008). The basic nonuniformity
of the cerebral cortex. Proceedings of the National Academy of Sciences, 105, 12593-12598.
http://dx.doi.org/10.1073/pnas.0805417105

i) Kitap Seklinde Yayimlanan Bildiriler
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Schneider, R. (2013). Research data literacy. S. Kurbanoglu ve ark. (Ed.), Communications in
Computer and Information Science: Vol. 397. Worldwide Communalities and Challenges in
Information Literacy Research and Practice icinde (s. 134-140). Cham, Isvicre: Springer. http://
dx.doi.org/10.1007/978-3-319-03919-0

j) Kongre Bildirisi

Cepni, S., Bacanak A. ve Ozsevgec T. (2001, Haziran). Fen bilgisi égretmen adaylarinin fen
branslarina karsi tutumlari ile fen branslarindaki basarilarinin iliskisi. X. Ulusal Egitim Bilimleri
Kongresi'nde sunulan bildiri, Abant izzet Baysal Universitesi, Bolu

Diger Kaynaklar

a) Gazete Yazisi

Toker, C. (2015, 26 Haziran).‘Unutma’ notlari. Cumhuriyet, s. 13.

b) Online Gazete Yazisi

Tamer, M. (2015, 26 Haziran). E-ticaret hamle yapmak icin tuketiciyi bekliyor. Milliyet. Erisim
adresi: http://www.milliyet

c) Web Page/Blog Post

Bordwell, D. (2013, June 18). David Koepp: Making the world movie-sized [Web log post].
Retrieved from http://www.davidbordwell.net/blog/page/27/

d) Online Ansiklopedi/Sézliik

Bilgi mimarisi. (2014, 20 Aralik). Vikipedi icinde. Erisim adresi: http://tr.wikipedia.org/wiki/Bilgi_
mimarisi

Marcoux, A. (2008). Business ethics. In E. N. Zalta (Ed.), The Stanford encyclopedia of philosophy.
Retrieved from http://plato.stanford.edu/entries/ethics-business/

e) Podcast

Radyo ODTU (Yapimci). (2015, 13 Nisan). Modern sabahlar [Podcast]. Erisim adresi: http://www.
radyoodtu.com.tr/

f) Bir Televizyon Dizisinden Tek Bir Béliim

Shore, D. (Senarist), Jackson, M. (Senarist) ve Bookstaver, S. (Yonetmen). (2012). Runaways
[Televizyon dizisi bolimu]. D. Shore (Bas yapimai), House M.D. icinde. New York, NY: Fox
Broadcasting.

g) Miizik Kaydi

Say, F. (2009). Galata Kulesi. istanbul senfonisi [CD] icinde. istanbul: Ak Miizik.

SON KONTROL LISTESI
Asagidaki listede eksik olmadigindan emin olun:

e Editore mektup
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AN NN N Y RN

Makalenin tiirt
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