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ABSTRACT

CAPITAL ADEQUACY RATIO AND BANK PROFITABILITY IN TURKEY

Sanig, Yusuf Halit
MBA., Department of Business Administration
Supervisor  : Asst. Prof. Dr. Ilkay Sendeniz Yiincii

June 2018, 115 pages

In this study, the following two questions are aimed to be answered. “Is capital
adequacy ratio, calculated with risk weighted assets, significant in terms of explaining
the bank profitability in Turkey?” and “Are EU macroeconomic variables significant
explaining the bank profitability in Turkey?”. In this study, the profitability is
measured by using return on assets, return on equity and net interest margin measures.
While answering these questions, the banks are examined taking their sizes into
account and panel data covering between 2007 and 2016 is used. The results of the
study show that, capital adequacy measure that is calculated with risk weighted assets
is significant in terms of explaining the variance in ROA and ROE for the Main Banks,
in ROA and NIM for the Other Banks, in each dependent variable for the Large Banks
and in ROA for Small Banks. There is mostly positive relationship between CAR and
profitability measures. Among the macroeconomic control variables, TR inflation rate
and EU inflation rate affect the profitability measures negatively while OTT and FX
have a positive impact. The dummy variable that represents the nationality has a

negative effect on profitability.

Keywords: Capital Adequacy Ratio, Bank Profitability, Panel Data, EU

Macroeconomic Control Variables
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SERMAYE YETERLILIK ORANI VE TURKIYE’DE BANKA KARLILIGI

Sanig, Yusuf Halit
Yiiksek Lisans, Isletme
Tez YOneticisi : Asst. Prof. Dr. ilkay Sendeniz Yiincii

Haziran 2018, 115 sayfa

Bu caligsmada, takip eden iki soru cevaplanmaya calisilmistir. “Risk agirlikli varliklarla
hesaplanan Sermaye Yeterlilik Orani, banka karliligin1 agiklama konusunda anlamli
midir?” ve “AB makroekonomik degiskenleri Tiirkiye’deki banka karliligim
aciklamada anlamli midir?” Karlilik orani, Aktif Getiri Oram1 (ROA), Ozsermaye
Getiri Oran1 (ROE) ve Net Faiz Marji (NIM) degiskenleriyle Ol¢iilmektedir.
Bahsedilen sorular cevaplanirken, bankalar, biytklikleri goz éninde bulundurularak
incelenmistir. 2007 ve 2016 arasini ele alan panel veri kullanilmistir. Caligmanin
sonuglari, risk agirlikli varliklarla hesaplanan sermaye yeterlilik oraninin, Ana
Bankalar’da ROA ve ROE’yi, Diger Bankalar’da ROA ve NIM’1, Biiyiik Bankalar’da
tim bagimli degiskenleri, Kii¢iikk Bankalar’da ise ROA’y1 agiklamada istatistiksel
olarak anlamli olduguni géstermistir ve bu degisken, banka karlilig1 tizerinde pozitif
bir etkiye sahiptir. Makroekonomik kontol degiskenlerinden olan TR enflasyon orani
(TR IR) ve EU enflasyon oran1 (EU IR) karliligi negatif etkilerken, ticarete agiklik
degiskeni (OTT) ve doviz kuru degiskeninin (FX) karliliga pozitif bir etkisi vardir.

Bankalarin milliyetini temsil eden kukla degiskenin ise karliliga etkisi negatiftir.

Anahtar Kelimeler: Sermaye Yeterlilik Olani, Bank Karlilig1, Panel Veri, AB
Makroekonomik Kontrol Degiskenleri
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CHAPTER 1

INTRODUCTION

Banks play an important role in the economy of a country and the welfare of the
citizens. The conveyance of savings to capital investments are mostly enabled by
banks. Banks act as catalysts or facilitators in the process of meeting the parties who
have excess capital to invest and the ones who are in need of capital. While this
intermediary role of banks increases the efficiency of the money transaction between
parties, it also encourages the investors to invest more and the entrepreneurs to seek
out for capital more since the security of the transactions are provided by the banks.
Secure transaction environment is especially important for developing countries
because strong and secure banking sector attracts more foreign investors which would
satisfy the need of capital, thereby would paves the way for the industries to flourish.
Not only industries but also trade becomes more vivid and secure thanks to banks
allowing trade companies to function easier by providing financing for their
operational activities and financial tools like cheques and bills that will expedite both

domestic and foreign transactions.

Furthermore, the easy accessibility and security provided by banks tempt households
to deposit their money rather than keep cushion of capital, which is particularly
desirable and important for developing countries, which have the need of capital.
Especially in poor countries, financing the individual consumers allows consumers to
purchase durable goods, leading to an increase in the welfare and consumption in the

country.

Banks also help the execution of monetary policies that are issued by central bank by
following the regulation and requirements. While this role allows the central bank to



apply policies for the well-being of the economy easier, it also gives central bank an
opportunity to observe and control the monetary position of the country better.
Therefore, strong banking sector enables money circulation and distribution, security
and ease in money transactions, and also helps the execution of monetary policies
leading to a dynamism in the economy.

The dictionary definition of “profitability” is “the degree to which a business or
activity yields profit or financial gain” or “the situation in which a company, product,
etc. is producing a profit” (Cambridge University Press, 2018; Oxford University
Press, 2018). Profitability is used to measure the efficiency of producing financial gain.
Profitability is the measurement which is partially capable of gauging the operational
and financial efficiency of an entity based on the inputs invested/used and outputs
benefited. Profitability is the undisputed indicator of strength in any commercial
sector. Therefore, throughout the years, many studies are performed, and many efforts

are spent in order to increase profitability.

The crucial roles of the banking sector in the economy attracted many researchers to
make a research about banking industry and their profitability all over the world
(Agbeia, J. & Olufemi, 2015; Akbas, 2012; Alp, Ban, Demirgilines & Kilig, 1997;
Alshatti, 2016;, Alper & Anbar, 2011; Ani, Ugwanta, Ezeudu & Ugwuanyi, 2012;
Athanasoglou, Delis & Staikouras, 2006; Beckmann, 2007; Belke & Unal, 2007; Ben
Khediri, Ben Ali & Ben-Khedhiri, 2010; Bennaceur & Goaied, 2008; Berger, 1995;
Berger & Bouwman, 2013; Dawood, 2014, Demirgu¢ Kunt, Huzinga, 2000; Dietrich
& Wanzenried, 2011; Flamini, McDonald & Schumacher, 2015; Goddard, Molyneux
& Wilson, 2004; Goriis & Ozgiir, 2016; Giines, 2014; Kedia, 2016; Kosmidou, Tanne
& Pasiouras, 2012; Mathuva, 2009; Mirzaei & Mirzaei, 2011; Moussa, 2012;
Onaolapo & Adeyefa, 2014; Osborne, Fuertes & Milne; Owoputi, Kayode % Adeyefa,
2014; Ozgﬁr & Goriig, 2016; Pervan, Pelivan & Josip, 2015; Reis, Kili¢ & Bugan,
2016; Samad, 2015; Staikouras & Wood, 2004; Stovrag, 2017; Topak & Talu, 2017;
Tregenna, 2009; Turgut & Ertay, 2016, etc). These studies are mostly tried to give

direction or recommendations to the banks in order to increase their efficiency or
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profitability by defining the underlying reasons behind profitability and its fluctuations
over different time periods and in various geographies. These studies mostly explain
or estimate the bank profitability with both macroeconomic variables and internal
variables which are mostly the results of the decisions made by the management of the
banks.

In Turkey, the banking sector has a considerable size. There are 52 banks with 11,741
branches operating in Turkey by 2016. 34 deposit banks constitute 90% of the asset
size in banking sector in Turkey while nearly all of the remaining 10% comes from 13

investment and development banks.

When the last five years are observed, it can be stated that there is a stable growth in
the banking sector in Turkey; in the last five years, ending by 31 December 2016, the
total deposits of the Turkish banks as a percentage of Turkish GDP has increased from
46% to 58% while the total loans of in the Turkish banking sector as the percentage of
Turkish GDP has increased from 51% to 67% within the same period, indicating that
Turkish banking sector has grown faster than the GDP of the country.

When the size of the Turkish banking industry is compared with the size of the banking
industries in European countries, it can be commented that Turkish banking industry
is at the level where it can compete well in Europe. The banking sector in Turkey has
the 13" rank in the EU countries according to its assets per GDP in 2015, while it has
11" rank both in deposits per GDP and loan per GDP in EU countries, leaving the rank
of equity per GDP to 8".! From these statistics, it can be concluded that Turkish

banking sector ranks in the upper half among the banking sectors of EU-28 countries.

The considerable size of the Turkish banking industry also led some researchers to
study the dynamics of the bank profitability with different variables and in different
time periods (Akbas, 2012; Alp, Ban, Demirgiines & Kilig, 1997; Alper & Anbar,

! The Banks Association of Turkey, 2017



2011; Belke & Unal, 2007; Goriis & Ozgiir, 2016; Giines, 2014; Moussa, 2012; Ozgiir
& Goriis, 2016; Reis, Kilig & Bugan, 2016; Tandogan & Ozyurt, 2013; Topak & Talu,
2017; Turgut & Ertay, 2016 etc.). These articles also try to explicate the dynamics of
bank profitability in Turkey with some internal bank specific variables and
with/without macroeconomic control variables like the GDP growth rate and inflation

rate.

Capital adequacy, which is represented by total equity to total assets ratio (CAR2), is
a quite commonly used bank specific variable in previous studies related to bank
profitability in Turkey (Akbas, 2012; Alper & Anbar, 2011; Topak & Talu, 2017 etc.)
and in other geographies. The main reason behind the assumption/idea of capital
adequacy ratio would have an impact on the bank profitability is that a capitally well
managed bank is expected to be more profitable compared to its peers (Dietrich &
Wanzenried, 2011; Samad, 2015 etc.). In some other studies (Alshatti, 2016; Mathuva,
2009 etc.), the impact of the capital management on the bank profitability is researched
with the internal variable of capital adequacy ratio that is calculated with risk weighted
assets (CAR). These studies found CAR to be significant in terms of estimating or
explaining bank profitability in the geographies and for the periods that the study has

been executed.

However, when the literature related to bank profitability in Turkey studied, it is not
possible to encounter a study which attempts to measure or describe bank profitability
with variables that include capital adequacy ratio that is calculated with risk weighted
assets (CAR). Therefore, in order to fill this gap in the literature, the first objective of
this study is to see whether the capital adequacy ratio that is calculated with risk
weighted assets is significant in terms of explaining the bank profitability in Turkey

and if it is significant to examine how it affects the profitability.

As mentioned before, in some studies, the bank profitability is associated with the
macroeconomic control variables like GDP growth rate, interest rate, inflation rate and
global crisis (Alper & Anbar, 2011; Dietrich & Wanzenried, 2011; Mirzaei & Mirzaei,
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2011; Owoputi, Kayode & Adayefa, 2014 etc.). Inflation rate and GDP growth rate are
the most commonly preferred macroeconomic control variables in the bank
profitability studies. In some of the studies related to Turkish bank profitability,
foreign currency exchange rate is also used as a macroeconomic control variable along
with GDP growth rate and inflation rate (e.g. Topak & Talu, 2017).

The main motivation behind using the macroeconomic variable of the foreign currency
exchange rate is that banks that are listed in the BIST 100 has a substantial amount of
foreign currency liabilities (Topak & Talu, 2017). In addition to this, when the
statistics related to the investments and trade between European Union (EU) countries
and Turkey are observed, it can be claimed that economy in European Union region

has an impact on the economy of Turkey. The recent statistics are as follows:

In the last 10 years’ average, (until 2016), 46% of the exports of Turkey are to EU
countries and 38.2% of the imports of Turkey are from EU-28 countries.? Furthermore,
Last 5-years’ (until 2016) average of the share of EU-28 countries in FDI is 59.2%?.
Thus, it is very likely to see a significant relationship between bank profitability in
Turkey and the inflation and GDP growth rate in EU region.

Although the economy of EU-28 might have an impact on the Turkish economy, none
of the studies that try to define the variables that can explain the bank profitability in
Turkey concerns with the macroeconomic variable of EU. Therefore, the second
objective of this study is to see whether the EU macroeconomic variable (inflation rate
in EV) is significant in terms of explaining the bank profitability in Turkey and if it is

significant, how it affects profitability.

In the light of the aforementioned objectives, the data is examined by creating two

groupings (explained in Chapter 3 in details). First grouping criterion is whether a

2 Turkish Statistical Institute, 2017

3 Central Bank of Turkey, 2017



bank’s size is greater than or equal to 100 million TL, and the second one is whether
the bank is classified as “large” by Banks Association of Turkey. Then the resulting
panel data covering between 2007 and 2016 is analysed by using Fixed Effect Model
and it is seen that for Main Banks, CAR is significant when the dependent variable is
ROA or ROE and for Other Banks it is significant when the dependent variable is ROA
or NIM. For Large Banks, each dependent variable’s variance can be explained by
CAR and for Small Banks, it can be used to estimate ROA. However, CAR2 is
statistically significant when the dependent variable is ROA or NIM for every
grouping except for Large Banks. For Large Banks, CAR?2 is statistically significant
in the models whose dependent variable is ROE. In every model except for the models
formed for Small Banks and ROE, capital adequacy measures (CAR and CAR2) have

positive impacts on profitability measures.

For Main Banks, it is seen that it CAR has a higher explanatory power than CAR2 has
while explaining ROA. In addition, CAR is statistically significant in the model
formed with ROE while CAR?2 is statistically significant in the models formed with
NIM. Thus, it may be better to use CAR while trying to explain ROA and ROE when
the Main Banks are considered.

When Other Banks are considered both CAR and CAR?2 are statistically significant in
the models whose dependent variables are ROA and NIM. However, the explanatory
power of the models with CAR2 are higher, thus, CAR2 can be preferred while trying
to estimate profitability of the Other Banks.

In the models formed for Large Banks, it is seen that CAR is better at explaining ROA
and NIM. Lastly for Small Banks, CAR2 can be preferred since CAR can be used only
to explain the variance in ROA and the model which uses CAR2 has a higher

explanatory power than the model with CAR.

When the macroeconomic variables are considered, Inflation rate in Turkey (TR IR)

and EU (EU IR), OTT and FX are the macroeconomic control variables that can

6



explain the variance in profitability measures. TR IR and EU IR have a negative impact
on the profitability, OTT and FX have a negative relationship with profitability
measures. In the study, it is seen that, nationality of banks affects the profitability of
the Dbanks, since the direction of the relationship between profitability and
DNATIONALITY is negative, it can be interpreted that domestic banks are more
profitable than the foreign banks in Turkey.



CHAPTER 2

LITERATURE REVIEW

There is abundant research, which tries to determine bank profitability with
independent variables and macroeconomic control variables. (Agbeia, J. & Olufemi,
2015; Akbas, 2012; Alper & Anbar, 2011; Alshatti, 2016; Ani, Uqwanta, Ezeudu &
Ugwuanyi, 2012; Athanasoglou, Delis & Staikouras, 2006; Beckmann, 2008; Ben
Khediri, Ben Ali & Ben-Khedhiri, 2010; Bennaceur & Goaied, 2008; Berger, 1995;
Beger & Bouwman, 2013; Dawood, 2014; Demirgii¢ Kunt & Huizinga, 2000; Dietrich
& Wanzenried, 2011; Flamini, McDonald & Schumacher, 2015; Goddard, Molyneux
& Wilson, 2004; Kedia, 2016; Kosmidou, Tanna & Pasiouras, 2012; Mathuva, 2009;
Mirzaei & Mirzaei, 2011; Moussa, 2012; Onaolapo & Adebayo, 2012; Osborne,
Fuertes & Milne; Owoputi, Kaode & Adeyefa, 2014; Pervan, Pelivan & Josip, 2015;
Reis, Kilig & Bugan, 2016; Samad, 2015; Staikouras & Wood, 2004; Stovrag, 2017,
Topak & Talu, 2017, Tregenna, 2009; Turgut & Ertay, 2016 etc.).

In all studies within the scope of the literature review, similar measures of profitability
are preferred and used; the studies practiced a combination that is composed of ROA
(return on assets), ROE (return on equity) and NIM (net interest margin) as the proxy

of the profitability of banks in many different geographies.

For instance, Ani et al. (2012), Beckmann (2007), Ben Khediri, Ben Ali and Ben-
Khedhir (2010), Flamini, McDonald and Schumacher (2015) use only ROA to assess
the profitability of the banks while some others like Akbas (2012), Mirzaei & Mirzaei
(2011), Moussa (2012), Mathuva (2009) and Topak & Talu (2017) prefer to accept
both ROA and ROE as the indicator of bank profitability. On the other hand, Osborne,
Fuertes and Milne (n.a.) selects only the return on equity (ROE) measure to represent
profitability.



In some others such as Agbeja, Adelakun & Olufemi’s (2015), Bennaceur & Goaied
(2008), Owoputi, Olawale & Adeyefa’s (2014), Reis, Kilig & Bugan (2016),
Kosmidou, Tanna & Pasiouras’s (2012) and Stovrag’s (2017) net interest margin is
included in the studies as a profitability measure but it is not used as the only

profitability measure in any of them.

The estimation studies about bank profitability try to determine the bank profitability
either with some internal variables related to banks like liquidity ratios and capital
utilization ratios or with internal variables along with some macroeconomic control
variables like market capitalization, interest rate, GDP growth rate, inflation rate and

population growth rate.

In the literature, one of the most common measures that is used as the bank specific
determinant of the bank profitability is the capital adequacy ratio and it is included in
the studies of Akbas (2012), Alper & Anbar (2011), Ani et al. (2012), Athanasoglou
et al. (2006), Ben Khediri, Ben Ali & Ben-Khedhiri (2010), Dawood (2014), Dietrich
& Wanzenried (2010), Flamini, McDonald and Schumacher (2015) and Goddard et al.
(2004), Kosmidou, Tanna and Pasiouras (2012), Mathuva (2009), Moussa (2012),
Mirzaei & Mirzaei (2011), Staikouras & Wood (2004). In these papers, capital
adequacy ratio is calculated as the ratio of total equity to total assets. However, in some
other papers such as Alshatti (2016) and Owoputi, Olawale & Adeyefa (2014) capital
adequacy ratio is calculated as the equity to risk weighted assets ratio, which is the
definition of Banking Regulation and Supervision Agency (Banking Regulation and

Supervision Agency, 2002).

When the results of the studies, which use capital adequacy ratio, are examined, they
differ, possibly because the time period of the historical data and the studied
geographies vary from study to study. Some results of the studies which use total
equity to total assets ratio as capital adequacy measures are as follows. According to
Ben Khediri, Ben Ali and Ben-Khedhir (2010), while explaining bank profitability,

capital is an important measure. Capital adequacy ratio is also found significant in the

9



study of Moussa (2012) and it has a negative relationship with profitability. However,
capital adequacy ratio is insignificant according to Akbas (2012). When the studies
where the capital adequacy is represented as the equity to risk weighted assets ratio are
examined, both in the studies of Alshatti (2016) and Owoputi, Olawale & Adeyefa
(2014), capital adequacy ratio has a positive and significant effect on profitability.

In the studies which aim to find out the determinants of the profitability of banks,
macroeconomic variables are considered as control variables. When the studies related
to bank profitability are scanned, widely used macroeconomic determinants seem to
be GDP growth rate and inflation rate. For example, these macroeconomic
determinants can be found in the studies of Alper & Anbar (2011), Ben Khediri, Ben
Ali & Ben-Khedhiri (2010), Mirzaei & Mirzaei (2011), Owoputi, Olawale & Adeyefa
(2014). Inflation rate is included in the previous studies because of the fact that it
represents the monetary policy and when it is in the model, it enables the author to find
out the relationship between monetary policy of the country and the profitability of the
banks in that country (Mirzaei & Mirzaei, 2011).

GDP growth rate is preferred to be used since it represents the economy of the country
as a whole. Rather than its nominal value, real value of the GDP growth rate is used in
the studies that aim to figure out the determinants of the bank profitability because this
explanatory variable is mostly used with the inflation rate variable, thus, it is better to
use inflation adjusted GDP growth rate in the dataset to avoid multi-collinearity.

When the studies which use GDP growth rate and inflation rate as macroeconomic
determinants are examined, the results vary, probably because the market dynamics
and the time periods covered in the studies are different. According to Mirzaei &
Mirzaei (2011) and Owoputi, Olawale & Adeyefa (2014), GDP growth rate is
insignificant in terms of explaining the variance of bank profitability, however, in the
study of Alper & Anbar (2011), it has a significant and positive relationship with
profitability. In the study of Ben Khediri, Ben Ali & Ben-Khedhiri (2010), both GDP

growth and inflation rate are significant, and they have positive effects on the
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profitability measure. Nevertheless, in Owoputi, Olawale & Adeyefa (2014), inflation
rate and profitability measures have negative and statistically significant relationship.
The studies related to determination of bank profitability can also be classified into
two groups where the first group of studies include the ones that assess or predict the
banking profitability in a single country while the others investigate the bank
profitability in a geography where a panel of countries is used. In the following part of
the literature review, some examples of the studies are summarized individually based

on the geographies they focus on.

Some studies which examine bank profitability in a single country are as follows;
Agbeia. J & Olufemi (2015), Ani, Ugwanta, Ezeudu & Ugwuanyi (2012), Alshatti
(2016), Bennaceur & Goaied (2008), Dawood (2014), Dietrich & Wanzenried (2011),
Kedia (2016), Kosmidou, Tanna & Pasiouras (2012), Mathuva (2009), Onalapo &
Adebayo (2012), Osborne, Fuertes & Milne, Owoputi, Kayode & Adeyefa (2014),
Pervan, Pelivan & Josip (2015), Samad (2015), Stovrag (2017), Tregenna (2009).

Ani et al. (2012) evaluate the bank profitability between 2001 and 2010 in Nigeria
with the dependent variable of ROA. In the study where the panel data with 147 data
points composed of the inputs of the 15 biggest banks of Nigeria are regressed with
pooled ordinary least square model, the main results of the analysis suggest that the
higher the capital adequacy ratio and loans and advances to assets are, the more
profitable the bank is, while the profitability is not necessarily affected by the size of
the banks. The conclusion and the discussion of the study claims that the bank
profitability in Nigeria can be explained through the calculations composed of asset
and equity related items, safer banks which use more equity are more profitable and,
the increase of the asset size of a bank can lead to diseconomies of scale.

Mathuva (2009) intends to see the relationship between bank profitability and equity
requirements and equity ratios in the Kenyan banking sector by using balanced panel
data of 41 banks between 1998 and 2007. In order to test the relation, the study uses

ROA and ROE as dependent variables, while core capital ratio (tier 1 capital to total
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assets), equity capital ratio (total equity capital to total assets), total risk based capital
to risk weighted assets (the capital adequacy ratio that is calculated based on Basel 1
standards), tier 1 capital to risk weighted assets, cost income ratio (operating expense
to operating income, logarithm of total assets, debt to equity ratio and capital adequacy
ratio (total debt to total equity) as independent variables. The findings coming from 5
different OLS (pooled ordinary least square) regression analyses show that tier 1
capital to total assets ratio and the tier 1 capital to risk weighted assets ratio are
significant and affect the bank profitability positively, meaning the profitability of a
Kenyan bank can be increased with a boost in the capital. The study also compares and
contrasts the CIR (Cost Income ratio) of the Kenyan banks and the banks in the
developed countries and, the conclusion of the comparison explains that the Kenyan

banks should be more efficient in order to compete in the global market.

Samad (2015) has made a research about the determinants of bank profitability in
Bangladesh. In this country, before 1980s, there was no policy about liberalization,
thus, the country had only 4 state-owned banks and 3 foreign banks in the industry.
Hence, there was hardly any competition in the banking sector. However, with the
liberalization policy, private banks have entered into the sector and as of 2015, there
are 52 banks operating in Bangladesh. Although all commercial banks have more or
less the same age, while some of them quickly managed to increase their profits, some
others had a problem with low profit levels. This study aims to understand the reasons
behind the differentiation among the profitability of the banks. The panel dataset
includes 43 commercial banks of Bangladesh and covers the period between 2009 and
2011. While return on asset is used as a dependent variable, independent variables are
separated into two categories as bank-specific variables and macroeconomic variables.
Bank-specific variables represent the liquidity risk, credit risk, operational efficiency,
capital efficiency and size of the bank. On the other hand, macroeconomic variables
include economic growth (log(GDP)) and inflation rate of Bangladesh. With the help
of random effect GLS estimator, a model has been formed. According to the results of
the regression model, loan-deposit ratio (bank liquidity), loan loss provision to total

assets ratio (credit risk), equity capital to total assets (capital risk) and operating
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expenses (bank efficiency) have been found statistically significant. All statistically
significant variables, except for operating expenses, have a positive relationship with
the profitability measures. This study suggests that, only the bank-specific variables

can explain the variance in the bank profitability in Bangladesh.

Dawood (2014) assesses the bank profitability of 23 Pakistani commercial banks
between 2009 and 2012. The study tries to estimate the ROA, as the proxy of the bank
profitability, with the independent variables of cost efficiency ratio (total costs/total
income), liquidity ratio (liquid assets/(customer deposits + short term borrowed fund)),
capital adequacy ratio (total equity/ total assets), deposits to assets ratio, natural
logarithm of total assets. The findings of the OLS models suggest that if the Pakistani
banks are to hold more liquid assets and to increase their capital adequacy, they would
become more profitable. The findings also support that the smaller the cost efficiency
ratio is, the more profitable a bank is. On the other hand, the study has concluded that

size and the deposit of a bank do not necessarily touch profitability.

Another bank profitability estimation study is done by Dietrich & Wanzenried (2010)
in which the profitability determinants of banks in Switzerland are observed before
and during 2008 crisis. For this purpose, in the paper, the data divided into two time
periods where first one includes between 1999 and 2007 and the second one includes
the years 2008 and 2009 for 453 commercial banks in Switzerland. In the study, where
a large number of such internal (independent) variables as capital adequacy ratio (total
equity / total assets), cost income ratio, loan loss provisions over total loans and yearly
growth of deposits and, numerous macroeconomic control variables like population
growth rate, real GDP growth rate and market capitalization are used, ROAE (return
on average equity) and ROAA (return on average assets) are practiced as the proxy of
bank profitability. The results of the OLS estimation study show that it is difficult to
say strongly that one variable is significant with positive/negative impact in terms of
explaining the profitability because the test results for ROAA and ROAE differs
greatly. The reasons behind this outcome explained with the statement that the banks

that are used in the study were quite different from each other in terms of their size.
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However, in the model where ROAA (“main profitability measure” in the study) is
used as the dependent variable, the results are as follows; the bank profitability and the
capitalization (high capital adequacy ratio) are positively correlated for the both
periods, the profitability is affected negatively by cost income ratio only for the before
crisis period, the loan loss provisions to total loans are more acutely negative during
crisis and banks with higher profitability tends to have lower interest income share

only for the period before the crisis.

Tregenna (2009) examines the pre-crisis time period of the US banking industry, and
aims to find out the nature of the relationship between market concentration and bank
profitability. In order to reach its aim, the study covers the periods between 1994 and
2005 and takes the commercial banks, saving institutions and public commercial banks
into account, resulting in a panel data with 644 data points. The profitability is
represented by ROA and ROE, while the explanatory variables are index of market
concentration, standard concentration method, market share, natural logarithm of the
total asset size and other expenses to net income ratio. Furthermore, total capital to
total assets, cash and dues to total assets, total invested assets to total assets and price
earnings ratio of banks are included in the study as independent variables. Panel data
is analysed by using 4 methods (OLS, two-step static GMM, one-step Arrellano-Bond
dynamic GMM, two-step Arrellano-Bover/Blundell-Bond dynamic GMM) where the
interpretation of the results of the models suggests that market concentration is
significant with a positive impact in terms of explaining the bank profitability.
Furthermore, operational efficiency variable is significant in some models and
insignificant in some others. This finding supports the claim that banks’ profitability
during the pre-crisis period cannot be explained just by the operational efficiency. As
a result, it is suggested that the concentration should be regulated very carefully.

Pervan, Pelivan & Armneri¢ (2015) study the determinants of profitability of the
Croatian banks. They examine the period between 2002 and 2010. Return on asset is
preferred as the profitability measure and it is used as the dependent variable in the

study. To find out the determinants of profitability measures, some regressors are
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selected and they are classified in three categories; bank-specific variables, industry
specific variables and macroeconomic variables. While bank size, market share,
solvency risk, credit risk, intermediation and operating expenses constitute the bank-
specific variables, industry concentration and market growth are the industry specific
variables. To take the macroeconomic conditions into account, GDP growth rate and
inflation rate of Croatia are utilised as the macroeconomic variables. As a result, an
unbalanced panel data with 321 observations are created. Since it is thought that the
profitability has a dynamic feature, 1-year lagged dependent variable is added to the
study as another regressor. Because of the existence of the lagged dependent variable,
the authors preferred to make use of Generalized Method of Moment (GMM) while
making panel data analysis. At the end of the analysis, all industry specific variables,
all macroeconomic variables and all bank-specific variables except for market share
are found statistically significant in terms of explaining the variance of the dependent
variable. While lagged dependent variable, bank size, solvency risk, intermediation,
industry concentration, market growth, GDP growth rate have a positive impact on
bank profitability in Croatia; credit risk, inflation and operating expenses affect ROA
negatively. The authors claim that they expect a positive relationship between the size
of the Croatian banks, and since the results are parallel with their expectations,
Croatian banks seem to benefit from economies of scale. In addition, the study
suggests that the increase in the GDP growth rate may be linked to the increase in the
consumption of the households of Croatia. Surge in the deposits of the banks coming
from the GDP growth rate indirectly raises the profit levels of the banks. The study
claims that, rise in the inflation has a negative effect on the budget of households and
this is the reason behind the negative relationship between inflation rate and the bank

profitability.

Some studies which examine bank profitability in a geography where more than one
country exist are as follows; Athanasoglou, Delis & Staikouras (2006), Beckmann
(2007), Ben Khediri, Ben Ali & Ben-Khedhiri (2010), Flamini, McDonald &
Schumacher (2015), Goddard, Molyneux & Wilson (2004), Mirzaei & Mirzaei (2011).
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The bank profitability in Middle Eastern banking sector between 1999 and 2008 is
examined in Mirzaei & Mirzaei (2011). In the study, the dependent variables of ROA
and ROE as the proxies of bank profitability are tried to be regressed with the
independent variables of total assets, costs to income, capital adequacy ratio (equity to
total assets), liquid asset ratio (liquid assets to total assets) and loan loss provision to
loss ratio and, the macroeconomic control variables of CP1 (Consumer Price Index),
GDP and population growth rate by using both OLS and GMM. The outcome of this
study suggests that capitally strong banks (high capital adequacy ratio) with highly
liquid assets (high liquid asset ratio) and high efficiency (low loan loss provision to
loss ratio) tend to be more profitable. The banks in the countries with high inflation
are more likely to be less profitable. On the other hand, the findings showed that the
GDP and population growth rate are insignificant in terms of explaining the bank

profitability in Middle East for the related years.

Staikouras & Wood (2004) focus on the bank profitability in the developed countries
of Europe. The study covers 137 large banks and 547 small banks in 13 countries in
Europe between 1994 and 1998. In the study, the small banks and large banks are
examined in different estimation models. The subsidiaries of larger banks in other
countries are neither omitted or behaved differently claiming that foreign banks are
also exposed to the same market conditions as the domestic banks in a country and the
scope of the study is defined as “total banking sector assets in each particular country”.
To determine the bank profitability both internal independent variables like loan to
asset ratio, capital adequacy ratio (total equity to total assets), provisions for loan
losses to total loans, gap to asset ratio ((interest sensitive assets — interest sensitive
liabilities) / total assets), firm concentration ratio, firm specific market share, natural
logarithm of total assets and overheads to total assets and external macroeconomic
variables like GDP growth rate, CPI growth rate and interest rates are used in OLS and
fixed effect models (depending on the result coming from LR and Hausman Tests). As
the proxy of bank profitability, income before tax to total assets is used in order to
eliminate any effect of different taxation policies of the countries included in the study.

The outcomes of the estimation study propose that as the equity of a bank compared
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to its assets grows bigger, a bank becomes more profitable. Furthermore, large banks
become more profitable as they get smaller while the asset size of a small bank affects
the profitability positively. The GDP growth rates are significant and has a negative
impact on the profitability. On the other hand, the study suggests that the market share
Is insignificant in terms of explaining bank profitability in Europe within the time

period of the study.

Another study which examines the determinants of profitability of more than one
country belongs to Islam & Nishiyama (2016). They study the commercial banks in
South Asian countries (Bangladesh, India, Nepal and Pakistan), while excluding the
Islamic banks. The final data is an unbalanced panel data covering between 1997 and
2012. As most of the other studies, ROA is selected as a key profitability measure.
Furthermore, ROE is included in the dataset as a second profitability measure. The
variance in ROA and ROA are tried to be explained by bank-specific, industry specific
and macroeconomic specific regressors along with one period lagged dependent
variable. In the study, equity to total assets ratio, non-performing loan ratio, liquidity
ratio, cost of fund ratio, productivity ratio, recurring earning power, growth of total
deposit, bank size, loan to deposit, interest income to total loan ratio, off-balance sheet
income ratio are the bank-specific regressors, while Hirschman-Herfindahl Index is
industry specific variable and interest rate, inflation rate and GDP growth rate
constitute the macroeconomic variables. To analyse the panel data, Generalized
Method of Moment is used. According to the results of the analysis, equity level has a
positive and statistically significant effect on profitability, however, another bank-
specific variable, liquidity position affects profitability negatively. As expected for the
South Asian banking sector, interest rate and GDP growth rate have a negative
relationship with the profitability measures. However, on the contrary to the

expectations, inflation rate’s impact on profitability is found to be negative.

In the study of Flamini, Mcdonald & Schumacher (2009), the aim is to find out the
determinants of bank profitability in Sub-Saharan Africa examining the period
between 1998 and 2006 for 389 banks in 41 Sub-Saharan Africa countries. The
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measure that is used to present the bank profitability is ROA. Since the data has both
cross-sections and time series, unbalanced panel data analysis is conducted in the
study. 1 year lagged dependent variable is included in the analysis as a regressor
leading to a dynamic characteristic. In this study, some bank-specific variables are
used along with some macroeconomic variables. While bank-specific determinants
include bank size, capital (equity to total assets), credit risk, cost management, activity
mix (net interest revenues to other operating income), market power and ownership,
macroeconomic variables comprise wealth, cyclical output, inflation, fuel price,
nonfuel commodity price and regulatory environment. Due to the dynamic
characteristic of the model, GMM s used to analyse the unbalanced panel data. In
addition to the GMM, Random Effect Method is also used during the analysis owing
to the result of the Hausman test. When the results of the analysis are examined, it is
seen that equity, lagged dependent variable, credit risk and size are statistically
significant bank-specific variables with a positive impact on ROA, while the activity
mix is statistically significant with a negative effect. The positive relationship between
bank size and bank profitability suggests that larger banks can benefit from economies
of scale. GDP growth rate and inflation rate are the statistically significant
macroeconomic variables that have negative relationship with the profitability
measure, which means that the policies that leads to a decrease in the inflation rate and
maintains the level of GDP growth rate can upsurge the bank profitability of the

countries in Sub-Saharan Africa.

Demirgu¢ & Huizinga (2000) compare and try to estimate the profitability in the
banking industry of developed countries and underdeveloped countries between 1990
and 1997. The results of the study indicate that banks in underdeveloped countries are
more profitable compared to the banks in developed countries. The research paper puts
forward the idea that as the markets become more mature, the credit information

becomes more reliable resulting in more accurate estimates of risk and less return.

The studies about the bank profitability in Turkey that are more related to this study

are examined more closely. The most recent study regarding the bank profitability in
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Turkey is the study of Topak & Talu (2017). They use balanced panel data to analyse
the dataset of 10 banks covering between January 2005 and September 2015. The
profitability measures in their study are ROA and ROE. They select the proper method
for estimating the profitability measures by considering the results of the Hausman
test. They use both bank specific variables and macroeconomic control variables.
Since the other operating expenses to total operating revenue and the other regressors
have multi-collinearity, it is put in a different model. In their study, they find that
interest revenue to interest expense ratio, net fees and commissions’ revenue to total
assets ratio and size of the banks are statistically significant bank specific variables
having positive relationship with profitability measures. Other operating expenses to
total operating revenue ratio, non-performing loan to total loans ratio and stockholders’
equity to total assets ratio are the other bank specific variables but they affect
profitability negatively. When looking at the macroeconomic control variables, it is
found that, real GDP growth rate and interest have significant and positive
relationships with profitability. Last significant regressor is exchange rate and between

the profitability measure and the exchange rate, there is a negative relationship.

Reis, Kili¢ & Bugan (2016) aim to find out the determinants of the profitability of the
commercial banks in Turkey. The study examines the period between 2009 and 2013
and uses a panel data of 14 deposit banks whose shares are traded in BIST. Two
dependent variables, ROA and NIM, are regressed by using both internal and external
variables. The variables that are in the financial tables are named as internal variables.
The economic and legal factors that affect the performance of the financial institutions
constitute the external variables. The financial ratios are preferred as regressors in the
study since they are not affected by the size of the banks. While leverage ratio, liquidity
ratio, operating expense ratio (other operating expenses to total assets), total loans and
advances to total deposits ratio are taken as the internal independent variables, the
macroeconomic factors selected as external variables are CPI, GDP growth rate and
market capitalization. Although it is stated that Pooed Regression Model, Fixed Effect
Model and Random Effect Model are the alternatives to make a panel data analysis,

since the sample is not chosen randomly, and it covers only the data that belongs to a
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specific sector (banking sector), Fixed Effect Model is the preferred method. When the
results of the study are examined, it is seen that ROA is negatively affected by the
leverage ratio and total loans and advances to total deposits ratio while it is positively
affected by market capitalization. The other dependent variable, NIM, on the other
hand, is negatively affected by total loans and advances to total deposits ratio, leverage
ratio, market capitalization and GDP growth rate. The negative relationship between
total loans and advances to total deposits ratio and profitability measures are
interpreted as the result of inadequate deposit amounts. In addition, leverage ratio and
its negative impact on profitability is parallel with the intuition because the higher the
debt of banks are, the lower their profits are. Last but not the least, in the study, GDP
growth rate and profitability measures are expected to have positive relationships,
because an increase in the GDP growth rate can lead to an increase in the demand of
borrowing and thus an increase in the interest income of the banks. However, GDP
growth rate is insignificant in terms of explaining ROA, and there is a negative
relationship between NIM and GDP growth rate unlike the expectations. In the study
it is suggested that, the findings about GDP growth rate may be interpreted as the result
of the choice of investors to invest their savings into different areas.

In the study of Moussa (2012), the balanced panel data of 25 banks, covering the
periods between 2001 and 2010 is used. While the dependent variables used are ROA
and ROE, the regressors are equity to asset ratio (CAR2 in this study), total loans&
receivables to total assets ratio, interest income to interest expense ratio, liquid assets
to total assets ratio, size, inflation and GDP growth rate. The commercial banks are
examined according to category of them (public bank, private bank, foreign bank). By
using OLS method, profitability is estimated. As a result of the study, it is found that
equity to asset ratio is significant and is has a positive relationship with the profitability
measures in most of the models but in the models formed with dummy variables to
estimate ROE, although equity to asset ratio is significant, its impact is negative on
ROE.
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The other study about bank profitability in Turkey belongs to Alper & Anbar (2011).
In their study, a panel data, including the 10 banks’ data in the period between 2002
and 2010 is used. ROA and ROE are the dependent variables. Bank specific regressors
are the measures showing the size of the banks, capital adequacy (CAR2 in this study),
asset quality, liquidity, deposit ratio, net interest margin and non-interest income to
total assets ratio. In addition to the bank specific regressors, macroeconomic control
variables are preferred to be used in the models that are formed to estimate
profitability. These variables are GDP growth rate, CPI of Turkey and real interest
rate. With these regressors, profitability is estimated by using fixed effect model. The
results are as follows; asset size and non-interest income to total asset ratio are
significant with a positive relationship with profitability. Asset quality and loans to
assets ratio are significant but with a negative impact on ROA. Equity to total assets
ratio (CAR2 in this study) is not significant. When the macroeconomic regressors are
considered, it is seen that, only macroeconomic control variable which is statistically
significant is the real interest rate with a positive impact on profitability. GDP growth

rate and the CPI are not found significant.
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CHAPTER 3

DATA

For this study, all of the commercial banks (34 banks) in Turkey are examined. 26 of
them which constitute 91% of the asset size in Turkish banking industry in 31
December 2016 are selected (The Banks Association of Turkey, 2017).

Adabank A.S.
Akbank T.A.S.
Alternatif Bank A.S.
Anadolubank A.S.
Arap Tiirk Bankas1 A.S.
Bank Mellat
Birlesik Fon Bankasi A.S.
Citibank A.S.
Denizbank A.S.
. Deutsche Bank A.S.
. Finans Bank A.S.
. Habib Bank Limited
. HSBC Bank A.S.
. ING Bank A.S.
. JPMorgan Chase Bank N.A.
. Sekerbank T.A.S.
. Société Générale (SA)
. Tiirk Ekonomi Bankas1 A.S.
. Turkish Bank A.S.
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4 Eight of the banks are not considered in the study in order to have a balanced panel dataset
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20. Tiirkiye Cumbhuriyeti Ziraat Bankast A.S.
21. Tiirkiye Garanti Bankas1 A.S.

22. Tiirkiye Halk Bankas1 A.S.

23. Tiirkiye Is Bankas1 A.S.

24. Tirkiye Vakiflar Bankasi T.A.O.

25. Turkland Bank A.S.

26. Yap1 ve Kredi Bankas1 A.S.

The banks are classified according to their sizes by using two criteria and the following
datasets are formed (The banks classified as “Large and Medium Banks” by Banks

Association of Turkey are also analysed and the results can be seen in Appendix D).

1. Main banks and Other Banks
2. Large banks and Small Banks

Main banks include 9 banks whose asset sizes are greater than or equal to 100 million
TL as of December 2017. Other banks are the remaining banks out of 26 commercial
banks mentioned above. Main banks are as follows.

1. Akbank T.A.S.

2. Finans Bank A.S.

3. Tirk Ekonomi Bankasi A.S.
4. Tirkiye Cumhuriyeti Ziraat Bankast A.S.
5. Tiirkiye Garanti Bankas1 A.S.
6. Turkiye Halk Bankasi A.S.

7. Tiirkiye Is Bankas1 A.S.

8. Tiirkiye Vakiflar Bankas1 T.A.O.
9. Yap1 ve Kredi Bankas1 A.S.
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Large banks include 7 banks which are listed as large banks by Bank Association of
Turkey and small banks are the remaining 19 banks out of 26 commercial banks

mentioned above. Large banks are as follows.

. Akbank T.A.S.

. Tiirkiye Cumhuriyeti Ziraat Bankas1 A.S.
. Tiirkiye Garanti Bankas1 A.S.

. Tuirkiye Halk Bankas1 A.S.

. Tiirkiye Is Bankas1 A.S.

. Turkiye Vakiflar Bankas1 T.A.O.

. Yap1 ve Kredi Bankas1 A.S.

~N O O A WO B

The datasets cover ten years long period between December 2007 and December 2016.
The reason behind the choice of time period is that; the latest audited yearly financial
statements data is available for 31 December 2016 and the data for capital adequacy
ratio that is calculated based on the risk assets is available as of 31 December 2007, at
earliest. Actually, the capital adequacy ratio, that is calculated with risk weighted
assets (at the latest form as described in Basel 3), is regulated and started to be used in
2012 (The Banks Association of Turkey, 2017). However, the Bank Association of
Turkey calculates the ratio backwardly for earlier years until 2007. The capital
adequacy ratio calculated for the years prior to 2007 does not consider the operational
risk as a risk factor, thus, latest available 10 years of data is used.

The required data for each bank for the study is gathered from the yearly statistical
reports (only bank) prepared by the Banks Association of Turkey. There are 10 periods
(yearly) for each bank. In order to calculate the value of a variable that will be used
for a period, for each balance sheet item, the end year values and for each income

statement item, yearly values are used.

The definition for panel data and balanced panel data in the literature is as follows.

Panel data, also known as longitudinal data, is the data that has micro-units, cross
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sections and these units are observed for a certain time period. If the time period that
the cross sections are observed is the same for each cross section, the data is called
balanced panel data (Hill, Griffiths, & Lim, 2011). In this study, panel data is used
since there are both time series and cross sections (different banks) in the dataset. The
advantages of using panel data is that when panel data is used, the variables are less
collinear. Furthermore, panel data is more efficient and has more degrees of freedom
(Baltagi, 2001).

The dependent variable used in the study should reflect the profitability of the banks
in Turkey in order to have a solid study. The simplest way to measure profitability is
to look at the income statements. However, when the aim is to compare different
companies or to see the effectors of profitability, the income statement alone would
not be enough. According to Aswath Damodaran (2011), “the simplest and most useful
gauge of profitability is relative to the capital employed (return on assets or return on
capital) to get a rate of return on investment”. Moreover, return on equity is another
profitability measure that is important for equity investors. These two profitability
ratios are also the most commonly used profitability measures in the studies that are
under the scope of the literature review. In addition to return on assets and return on
equity, net interest margin is used due to the fact that interests are the main source of

income for the banks.

As bank specific independent variables, capital adequacy ratio that is calculated with
risk weighted assets (CAR), capital adequacy ratio which is total equity divided by
total assets (CAR2) and nationality of the banks (DNATIONALITY) are used to
determine bank profitability. Expectations regarding these variables and the findings

in the literature review are explained below.

Capital adequacy ratio (CAR) is calculated by dividing the sum of Tier 1 and Tier 2
capital by risk weighted assets of a bank. To clarify CAR, its components are explained
separately. Basel I explains the nominator of the ratio, which is the capital types of the

banks. There are 2 types of capitals, which are Tier 1 Capital and Tier 2 Capital,
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Tier 1 Capital is also known as core capital and it consists of stockholder’s equity and
disclosed reserves, whereas Tier 2 Capital contains undisclosed reserves along with
subordinated debt (Patrick, 2005).

Secondly, the accord covers the denominator of the capital adequacy ratio (CAR) and
explains the risk weighting of the bank’s assets. To weight the risk of the assets, 4

categories are determined (Balin, 2008).

e Assets having 0% risk (cash, government bonds etc.) : riskless

e Assets having 20% risk (loans to OECD banks etc.) - low risk

e Assets having 50% risk (mortgage loans etc.) : medium risk
e Assets having 100% risk (loans to non-banks etc.) - high risk

These categories are used to calculate the Risk Weighted Assets (RWA). It is
calculated with the following formula (Patrick, 2005).

RWA = 0 x (riskless category) + 0.2 x (low risk category) + 0.5 x (medium risk
category) + 1.0 x (high risk category)

Proper management of the capital would bring efficiency and profitability in any
commercial institution (Dietrich & Wanzenried, 2011). The common sense tells that
higher capital adequacy ratio would yield lower rate of returns. Especially when the
extension of Du-Pond Formula is considered, it is an easy mathematical conclusion
that capital adequacy ratio (CAR2) is inversely related with return on equity (ROE).
Furthermore, the investors of less risky asset would expect lower rate of returns,
meaning that when the capital adequacy ratio is high, banks should expect lower rate
of returns due to high equity capital structure. Therefore, one might think that high
capital adequacy ratio would lead to lower rate of return, however, when the prior
studies related to bank profitability is reviewed, there are many conclusions claiming
that capital adequacy ratio has a positive impact on the bank profitability. Goddard,
Molyneux & Wilson (2004) explains this situation with the statement that banks with
high capital adequacy ratio are less risky and therefore they can find capital with less
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cost, thus the profitability of these banks can be higher compared to their competitors.
Thereby, it is difficult to create a hypothesis related to bank profitability and capital
adequacy ratio. However, when the recent studies related to bank profitability in
Turkey are considered, this study expect to see a positive relationship between bank
profitability and capital adequacy ratio. In this study, both CAR and CAR2 is used to
have solid results related to bank profitability and comparative analysis between these
two variables. This study also expects to see high correlation among these variables.
The capital adequacy that is calculated with risk weighted assets are calculated as

follows;

In the literature, there are some studies (Azam & Siddiqui, 2012; Tze Sun, Yee Theng
& Boom Heng, 2011) that compare the profitability of the domestic banks and the
foreign banks. While the study of Tze Sun, Yee Theng & Boom Heng (2011) suggests
that the domestic banks in Malaysia are operationally more efficient than the foreign
banks in Malaysia. The study of Azam & Siddiqui (2012) about the bank profitability
in Pakistan on the other hand, shows that domestic banks are less profitable than the

foreign banks in the Pakistan banking sector.

Since 15 banks that are included in this study are foreign and the remaining 11 banks
are domestic, the effect of being domestic or foreign is also examined. However, there
is not a clear expectation associated with the impact of being foreign or domestic on
the bank profitability of the banking sector in Turkey.

As macroeconomic control variables, Turkey’s openness to trade (OTT) and the
inflation rates in Turkey (TR IR), inflation rate in EU region (EU IR), the dummy
variable that represents the nationality of the bank (DNATIONALITY) and change in
TRY/Euro exchange rate (FX) are used to determine bank profitability.

Inflation rate can be interpreted as the decrease in the purchasing power of the
households and firms in the country, this may result in the increase in default rates and

decrease in bank profitability. Hence, seeing a negative relationship between bank
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profitability and inflation rate is expected. However, for some studies (Reis, Kili¢ &
Bugan, 2016; Samad, 2015 etc.), inflation rate is found to have a positive impact on
bank profitability. Thus, the research results may deviate from the common sense and
it is difficult to set an expectation related to the impact of inflation on the bank
profitability in Turkey. For this study, yearly inflation rates of Turkey are taken from

the website of Turkish Statistical Institute.

The reason for using the EU inflation rate in EU-28 (European Union countries) (EU
IR) region, is explained detailly in the introduction part. The data of this variable is
taken from OECD website. Lower rate of return for Turkish Banks is expected when
the inflation rate is high in Eurozone. 38.2% of imports of Turkey are from EU
countries. Since the imported goods are mostly raw materials, when there is high
inflation rate in EU countries, the price increase reflects to the cost of import.
Therefore, it would indirectly increase the prices of the final products manufactured
and sold in Turkey, which means higher inflation rate in Turkey. Higher inflation rate
in EU countries can be interpreted just like an increase in the inflation rate in Turkey
and therefore, in this study, negative relationship between EU inflation rate and bank
profitability in Turkey is expected.

In addition, to see whether there a significant relation between EU region and
profitability in Turkish banking industry, the change in the exchange rate between
Turkish Lira and Euro (FX) is used as another macroeconomic control variable.
Because of the same reason mentioned for the EU inflation rate, it is expected to see a
positive relation between FX and the bank profitability because FX is negatively
affected by EU IR. The average foreign exchange rates are taken from the website of
Central Bank of Turkey for the related periods and the change in the exchange rate is

calculated from this data.

Moreover, when the Turkey’s openness to trade with EU improves, it is expected to

see an increase in bank profitability in Turkey since the transactions will become
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easier. Thus, in this study, it is expected to see a positive relationship between OTT
and the profitability measures.

Detailed description of the variables used can be seen in Table 1 and the descriptive
statistics of the variables (mean, median, maximum, minimum, standard deviation and
number of observations) can be seen in Table 2, 3, 4 and 5.
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In the Main Banks; ROA is on average 1.8%. It is changing between 0.8% and 3.4%
with 0.6% standard deviation. The maximum value of ROA belongs to Tirkiye Garanti
Bankast A.S. in 2007 and minimum value of ROA comes from year 2013 and
Denizbank A.S. ROE varies with 5.5% standard deviation. While its mean is 16.2%,
its minimum and maximum values are 7.8% and 33.9% respectively. While minimum
point is 2015 data of Finans Bank A.S., maximum point is 2009 data of Tiirkiye
Cumbhuriyeti Ziraat Bankas1 A.S. Average of NIM, the last dependent variable, is 4.3%
and it has a 1.2% standard deviation. NIM varies between 1.7% and 8.4%. Its
maximum value comes from Denizbank A.S. in 2009, its minimum value belongs to
Yap1 ve Kredi Bankas1 A.S. in 2015. Capital adequacy measures (CAR and CAR2)
have 16.2% and 11.2% means respectively. While CAR ranges between 12.8% and
25.4%, with a higher standard deviation (2.424%), CAR2 varies between 7.1% and
15.5% with 1.7% standard deviation. Minimum value of CAR comes from Denizbank
A.S. from year 2013 and maximum value belongs to Tiirkiye Cumhuriyeti Ziraat
Bankasi A.S. from 2007. The bank with the maximum CAR2 is Akbank T.A.S. in
2007 and the bank with minimum CAR?2 is Tiirkiye Cumhuriyeti Ziraat Bankast A.S.
in 2008. When the macroeconomic control variables of Turkey are examined, it is seen
that TR IR is 8.0% on average with minimum value of 6.0% (2012) and maximum
value of 10.0% (2011). EU IR, on the other hand, is varying around 3.2% with 0.9%
standard deviation. EU IR varies between 2.0% (2009) and 5.0% (2008). FX is around
6.6% with a high standard deviation (7.6%). While its minimum value (-7.5%) belongs
to 2010, its maximum value (16.7%) comes from 2011. Last macroeconomic control
variable, OTT takes values between 5.6% and 19.1% with a standard deviation of
3.8%. While minimum value of OTT belongs to 2016, in 2007 it reaches its maximum
value. Mean of OTT is 10.3%. Since dummy variable is binary, it takes values of 0 or
1. While mean of DNATIONALITY is 21.1%, its standard deviation is close to 41.0%.
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In the Other Banks, ROA is on average 1.9%. It is changing between -12.8% and
12.5% with 2.9% standard deviation. The maximum value of ROA belongs to
JPMorgan Chase Bank N.A. in 2007 and minimum value of ROA comes from year
2016 and Société Génerale. ROE varies with 12.8% standard deviation. While its mean
IS 6.8%, its minimum and maximum values are -72.8% and 37.2% respectively. While
minimum point is 2009 data of Société Générale, maximum point is 2011 data of Bank
Mellat. Average of NIM, the last dependent variable, is 7.4% and it has a 8.7%
standard deviation. NIM varies between -5.4% and 90.0%. Its maximum value comes
from Société Génerale in 2015, its minimum value belongs to Deutsche Bank A.S. in
2007. Capital adequacy measures (CAR and CAR2) have 41.9% and 27.7% means
respectively. While CAR ranges between 19.6% and 212.9%, with a higher standard
deviation (45.4%), CAR2 varies between 3.9% and 92.7% with 25.7% standard
deviation. Minimum value of CAR comes from Société Générale from year 2009 and
maximum value belongs to Adabank A.S. from 2014. The bank with the maximum
CAR2 is JPMorgan Chase Bank N.A. in 2016 and the bank with minimum CAR?2 is
Société Générale in 2007. When the macroeconomic control variables of Turkey are
examined, itis seenthat TR IR is 8.0% on average with minimum value of 6.0% (2012)
and maximum value of 10.0% (2011). EU IR, on the other hand, is varying around
3.2% with 0.9% standard deviation. EU IR varies between 2.0% (2009) and 5.0%
(2008). FX is around 6.6% with a high standard deviation (7.5%). While its minimum
value (-7.5%) belongs to 2010, its maximum value (16.7%) comes from 2011. Last
macroeconomic control variable, OTT takes values between 5.6% and 19.1% with a
standard deviation of 3.8%. While minimum value of OTT belongs to 2016, in 2007 it
reaches its maximum value. Mean of OTT is 10.3%. Since dummy variable is binary,
it takes values of 0 or 1. While mean of DNATIONALITY is 60.0%, its standard
deviation is close to 49.1%.
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For Large Banks, ROA is on average 1.8%. It is changing between 0.8% and 3.4%
with 0.6% standard deviation. The maximum value of ROA belongs to Tirkiye Garanti
Bankasi A.S. in 2007 and minimum value of ROA comes from year 2015 and Yap1 ve
Kredi Bankasi A.S. ROE varies with 5.7% standard deviation. While its mean is
16.8%, its minimum and maximum values are 8.1% and 33.9% respectively. While
minimum point is 2015 data of Yap1 ve Kredi Bankasi A.S., maximum point is 2009
data of Tiirkiye Cumhuriyeti Ziraat Bankas1 A.S. Average of NIM, the last dependent
variable, is 4.2% and it has a 1.0% standard deviation. NIM varies between 1.9% and
6.0%. Its maximum value comes from Tiirkiye Is Bankas1 A.S. in 2009, its minimum
value belongs to Tiirkiye Vakiflat Bankasi T.A.O. in 2015. Capital adequacy measures
(CAR and CAR2) have 16.3% and 11.0% means respectively. While CAR ranges
between 13.1% and 25.4%, with a higher standard deviation (2.6%), CAR2 varies
between 7.1% and 15.5% with 1.7% standard deviation. Minimum value of CAR
comes from Tiirkiye Halk Bankas1 A.S. from year 2016 and maximum value belongs
to Tiirkiye Cumhuriyeti Ziraat Bankas1 A.S. from 2007. The bank with the maximum
CAR2 is Akbank T.A.S. in 2007 and the bank with minimum CAR?2 is Tiirkiye
Cumbhuriyeti Ziraat Bankast A.S. in 2008. When the macroeconomic control variables
of Turkey are examined, it is seen that TR IR is 8.0% on average with minimum value
of 6.0% (2012) and maximum value of 10.0% (2011). EU IR, on the other hand, is
varying around 3.2% with 0.9% standard deviation. EU IR varies between 2.0% (2009)
and 5.0% (2008). FX is around 6.6% with a high standard deviation (7.6%). While its
minimum value (-7.5%) belongs to 2010, its maximum value (16.7%) comes from
2011. Last macroeconomic control variable, OTT takes values between 5.6% and
19.1% with a standard deviation of 3.8%. While minimum value of OTT belongs to
2016, in 2007 it reaches its maximum value. Mean of OTT is 10.3%. Since dummy
variable is binary, it takes values of 0 or 1. While mean of DNATIONALITY is 4.3%,

its standard deviation is close to 20.4%.
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For Small Banks, ROA is on average 1.5%. It is changing between -12.8% and 8.0%
with 2.0% standard deviation. The maximum value of ROA belongs to JPMorgan
Chase Bank N.A. in 2012 and minimum value of ROA comes from year 2016 and
Société Générale. ROE varies with 13.2% standard deviation. While its mean is 8.3%,
its minimum and maximum values are -72.8% and 37.2% respectively. While
minimum point is 2009 data of Société Générale, maximum point is 2011 data of Bank
Mellat. Average of NIM, the last dependent variable, is 6.2% and it has 8.2% standard
deviation. NIM varies between -5.4% and 90.0%. Its maximum value comes from
Société Générale in 2015, its minimum value belongs to Deutsche Bank A.S. in 2007.
Capital adequacy measures (CAR and CAR2) have 39.2% and 21.0% means
respectively. While CAR ranges between 10.2% and 212.9%, with a higher standard
deviation (43.7%), CAR2 varies between 3.9% and 85.1% with 20.5% standard
deviation. Minimum value of CAR comes from Société Générale from year 2009 and
maximum value belongs to Adabank A.S. from 2014. The bank with the maximum
CAR?2 is Turkish Bank A.S. in 2016 and the bank with minimum CAR2 is Société
Générale in 2007. When the macroeconomic control variables of Turkey are examined,
it is seen that TR IR is 8.0% on average with minimum value of 6.0% (2012) and
maximum value of 10.0% (2011). EU IR, on the other hand, is varying around 3.2%
with 0.9% standard deviation. EU IR varies between 2.0% (2009) and 5.0% (2008).
FX is around 6.6% with a high standard deviation (7.5%). While its minimum value (-
7.5%) belongs to 2010, its maximum value (16.7%) comes from 2011. Last
macroeconomic control variable, OTT takes values between 5.6% and 19.1% with a
standard deviation of 3.8%. While minimum value of OTT belongs to 2016, in 2007 it
reaches its maximum value. Mean of OTT is 10.3%. Since dummy variable is binary,
it takes values of 0 or 1. While mean of DNATIONALITY is 62.1%, its standard
deviation is close to 48.6 %.
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CHAPTER 4

METHODOLOGY

In the study, the aim is to see the relationship of capital adequacy ratios, some bank-
specific ratios and some macroeconomic variables with the bank profitability of the
commercial banks in Turkey. While ROA, ROE and NIM are used as dependent
variables, capital adequacy ratios (CAR and CARZ2) are used as bank-specific
independent variables. For the macroeconomic control variables, openness to trade
(OTT), change in the TRY-EUR foreign exchange rate (FX), the inflation rate in
Turkey (TR IR), the inflation rate in EU region (EU IR) are included in the study.
Moreover, a dummy variable (DNATIONALITY) is added to the dataset to see if the
profitability is affected by the fact that the bank is foreign or domestic.

Before forming the models, correlation matrices of 4 datasets (Main Banks, Other
Banks, Large Banks and Small Banks) are examined to see the relationships of the
variables and to check whether there is multi-collinearity between the independent
variables (see in Table 6, 7, 8 and 9);
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When the correlation matrices are examined, it can be said that all of the variables are
suitable for testing and there is not any multi-collinearity problem with the independent
variables chosen except for CAR and CAR2. Since multi-collinearity problem makes
the model biased (Topak & Talu, 2017), CAR and CAR2 cannot be used in the same
model. However, since both CAR and CAR2 represent the capital adequacy of a bank,
they are planned to be put into different models regardless of the multi-collinearity. As
a result, 2 different models for each dependent variable and each bank dataset, adding
up to 24 models have been formed. However, in order to be sure that there is no multi-
collinearity, the variance inflation factors of the variables in the final models have been
checked and the results can be seen in Appendix C. Since none of the values are above

5 (Wooldridge, 2013), multi-collinearity suspicion has been eliminated.

In the similar studies, data is regressed by using different methods. While some of the
authors like Ani et al. (2012), Staikouras & Wood (2004) choses to make a pooled
regression, some others like and Goddard et al. (2004), Mirzaei & Mirzaei (2011) and
Osborne, Fuertes and Milne (n.a.) use Generalized Method of Moments (GMM) to
find out the determinants of profitability. The other methods used to make an
estimation are Fixed Effect and Random Effect Models, the selection among the two
methods is made with the help of Hausman test (Akbas, 2012; Kosmidou, Tanna &
Pasiouras, 2012; Owoputi, Kayode & Adeyefa, 2014).

According to Gujarati (2006), in the fixed effect model, each individual is assumed to
differ from each other for some features and hence in the fixed effect model regression,
the intercept term can vary among the cross-sections (as cited in Owuputi, Kayode, &
Adeyefa, 2014). Thus, there is a cross-section effect which is treated as a random
variable which can be correlated with the independent variables. (Alper & Anbar,
2011). However, in the random effect model, cross sections have a common intercept
value (Owoputi, Kayode, & Adeyefa, 2014). In addition, random effects estimator is
better at taking individual effect into consideration. The intercept term in the random
effect model includes the differences in the cross sections (Hill, Griffiths, & Lim,

2011). Hence, random effect model should be preferred when it is thought that there
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iIs no correlation between independent variable and cross-section effect (Owoputi,
Kayode, & Adeyefa, 2014). The results of the LR Test can be seen in Table 10, 11,
12 and 13.

To figure out whether there is an individual effect in the datasets, Likelihood Ratio
(LR) test is used. The following hypothesis is tested.
Ho: There is not any individual effect.

H1: There exists an individual effect.

Table 10: LR Test Results of Main Banks

Probability
Model 1 0.009
Model 2 0.000
Model 3 0.000
Model 4 0.000
Model 5 0.000
Model 6 0.000

Table 11: LR Test Results of Other Banks

Probability
Model 7 0.000
Model 8 0.000
Model 9 0.000
Model 10 0.000
Model 11 0.000
Model 12 0.000
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Table 12: LR Test Results of Large Banks

Probability
Model 13 0.002
Model 14 0.000
Model 15 0.000
Model 16 0.000
Model 17 0.000
Model 18 0.001

Table 13: LR Test Results of Small Banks

Probability
Model 19 0.000
Model 20 0.000
Model 21 0.000
Model 22 0.000
Model 23 0.000
Model 24 0.000

According to the LR test results, in each model, there is an individual effect. Thus,
fixed effects estimator or random effects estimator should be used based on the

characteristics of the individual effect.

Hausman test is conducted to see whether the individual effect is fixed or random.
With Hausman test, the coefficients estimated with random effects estimator and the
coefficients estimated with the fixed effect estimators can be compared to each other
(Hill, Griffiths, & Lim, 2011). Hausman test is a hypothesis test with the following
hypothesis (Gujarati & Porter, 2009) and the results of the test can be seen in Table
14,
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Ho: Random effect model is appropriate

Ha: Fixed effect model is appropriate

Table 14: Hausman Test Results

Model Dependent Variable  Statistic  p value

1 ROA 0.000 1.000
2 ROA 0.000 1.000
3 ROE 0.000 1.000
4 ROE 0.000 1.000
5 NIM 0.000 1.000
6 NIM 0.000 1.000
7 ROA 0.000 1.000
8 ROA 0.000 1.000
9 ROE 0.000 1.000
10 ROE 0.000 1.000
11 NIM 0.000 1.000
12 NIM 0.000 1.000
13 ROA 0.000 1.000
14 ROA 0.000 1.000
15 ROE 0.000 1.000
16 ROE 0.000 1.000
17 NIM 0.000 1.000
18 NIM 0.000 1.000
19 ROA 0.000 1.000
20 ROA 0.000 1.000
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Table 14 (cont’d)

Model Dependent Variable  Statistic  p value

21 ROE 0.000 1.000
22 ROE 0.000 1.000
23 NIM 0.000 1.000
24 NIM 0.000 1.000

Cross section test variance is invalid. Hausman Statistic set to zero.

The results of the Hausman Test are inconclusive for the models. Thus, the results of
the test cannot be used to choose between random effect model and fixed effect model.
Hence, the following information is used to choose between random effect estimator

and fixed effect estimator.

When a correlation does not exist between the error terms of the model and the
explanatory variables, both random effects and the fixed effects estimators can give
consistent estimates (Hill, Griffiths, & Lim, 2011). The correlation between error
terms and the explanatory variables are checked and there is no correlation found in

any of the 24 models (see Appendix B).

Furthermore, fixed effects estimator can be used regardless of the true model, because
when the underlying model is either random or fixed, the fixed effects estimator gives
consistent estimations. However, random effects estimator cannot be used when the
underlying model is fixed, due to the fact that the random effect estimator gives
inconsistent results with the true fixed effect model. (Gujarati & Porter, 2009). As a
result, in order to have consistent results, fixed effect model is decided to be used while
forming the models with ROA, ROE and NIM.

Panel data models have some underlying assumptions that there is no multi-

collinearity, error terms are homoscedastic and there is no serial correlation (Tatoglu,
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2012). Therefore, before going further with the results of the analyses,

homoscedasticity and autocorrelation assumptions are checked.

Homoscedasticity means that having equal variance in the disturbance terms. Since
having no heteroscedasticity means that it is possible to find other estimators having
smaller variances, the estimator becomes inefficient when heteroscedasticity exists.
Autocorrelation is the dependence of the disturbance of an observation to the
disturbance terms of the other observations (Doughtery, 2001). To see whether there
Is autocorrelation or not, results of the Durbin-Watson test are used. On the other hand,
for heteroscedasticity, Breusch-Pagan Lagrange Multiplier test is preferred. The
results of these tests can be seen in Table 15, 16, 17, 18, 19, 20, 21, 22 and 23. Breusch-
Pagan Lagrange Multiplier (LM) test is a hypothesis test with the following Ho and Hs.

Ho: There is no heteroscedasticity.

Ha: There is heteroscedasticity.

Results of the Durbin Watson test are not close to 2, thus, there is an autocorrelation
problem in the data. Since the data includes time series, it was expected to see an
autocorrelation in the data. However, the serial correlation seems low, considering the

values of Durbin Watson statistics.

When the results of the Breusch-Pagan LM test are examined, it is seen that all models
have p values less than 0.05, which means that for all of them, the null hypothesis is
rejected. Therefore, it can be said that there is also heteroscedasticity problem. (Test
results related with the panel data regression assumptions about the error term
(exogeneity and zero conditional mean assumptions) can be seen in Appendix A and
Appendix B).

To sum up, in the dataset of the models, there exist autocorrelation and
heteroscedasticity. Although they are the assumptions for panel data models, since

their lacking causes nothing but the loss of efficiency in the data (Topak & Talu, 2017),
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the estimation results can be used. Furthermore, according to Berry & Feldman (1985),
when there are heteroscedasticity and autocorrelation problems, the estimator is still
unbiased, and the resulting estimations are accurate regardless of autocorrelation and

heteroscedasticity.

In the light of the aforementioned tests, the regression equation and the details

regarding the models are created;

Yic = Bio + By * X1jp + B2 * X2j¢ + B3 * X3ic + Pa * X4ic + Bs * X5i¢ + Be * X65¢

where Yit is ROA and Bio is the constant term for each bank i, for model 1, 2, 7, 8, 13,
14 and 19 and 20,
for model 1, 7, 13 and 19;
X1it is the independent variable CAR
and X2i, X3it, X4it and X5;; are control variables TR IR, EU IR, FX|
OoTT
and X6i; is the dummy variables DNATIONALITY,
for model 2, 8, 14 and 20;
X1it is the independent variable CAR2
and X2i, X3it, X4it and X5;; are control variables TR IR, EU IR, FX,
OoTT
and X6it is the dummy variables DNATIONALITY,

where Yit is ROE and Bio is the constant term for each bank i, for models 3, 4, 9, 10,
15,16, 21 and 22,
for model 3, 9, 15 and 21;
X1it is the independent variable CAR
and X2it, X3it, X4it and X5;; are control variables TR IR, EU IR, FX,
OoTT
and X6it is the dummy variables DNATIONALITY,
for model 4, 10, 16 and 22;
X1it is the independent variable CAR2
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and X2it, X3it, X4ir and X5;i; are control variables TR IR, EU IR, FX,
OoTT
and X6it is the dummy variables DNATIONALITY,

where Yit is NIM and Bio is the constant term for each bank i, for models 5, 6, 11, 12,
17,18, 23 and 24,
for model 5, 11, 17 and 23;
X1it is the independent variable CAR
and X2it, X3it, X4it and X5;; are control variables TR IR, EU IR, FX,
OoTT
and X6it is the dummy variables DNATIONALITY,
for model 6, 12, 18 and 24;
X1it s the independent variable CAR
and X2it, X3it, X4it and X5;; are control variables TR IR, EU IR, FX,
OoTT
and X6i; is the dummy variables DNATIONALITY.
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CHAPTER 5

FINDINGS

5.1. Main Banks and Other Banks

For Main Banks, by using Fixed Effect Model, 2 models for each dependent variable
have been formed and all final models are statistically significant with 99% confidence

level. The results of the models can be seen in Table 15, 16 and 17

Model 1 has 61.0% Adjusted R? value and it has three significant variables; CAR, TR
IR and OTT. The only bank specific variable, CAR has a positive relationship with
profitability. As in some other studies (Dietrich & Wanzenried, 2011; Samad, 2015
etc.), the positive relationship between CAR and ROA can be interpreted as that the
capitally well-managed banks are expected to be more profitable. TR IR is found
statistically significant with a negative impact on ROA. This result is parallel with the
findings of some studies about bank profitability (Flamini, Mcdonald & Schumacher,
2009; Islam & Nishiyama, 2016 etc.). On the other hand, OTT has a positive impact

on ROA which is parallel with the expectations.

In model 2, while the dependent variable is ROA, bank specific variable is CAR2. The
model’s explanatory power is 59.1%. As in model 1, capital adequacy measure is
statistically significant with a positive impact on ROA. In addition, inflation rate
measures are found statistically significant and both TR IR and EU IR have a negative
relationship with the profitability measure. Last statistically significant independent

variable is OTT and as in model 1, it has a positive effect on ROA.
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Table 15: Model 1 and 2 where Yit is ROA (Main Banks)

Variables 1) (2)
0.081***
CAR
(0.021)
0.128***
CAR2
(0.038)
-0.092**  -0.082**
TRIR
(0.038) (0.045)
-0.081  -0.106*
EU IR
(0.61) (0.062)
0.006 0.009
FX
(0.007) (0.007)
0.086*** 0.101***
OoTT
(0.014) (0.014)
-0.000 -0.000
DNATIONALITY
(0.002) (0.002)
Adjusted R? 0.610 0.591
Durbin-Watson stat 1.355 1.275
Breusch-Pagan p value 0.000 0.000
Number of Obs. 90 90

Model 3 and model 4’s dependent variable is ROE. While model 3 has 59.1% Adjusted

R? value, model 4’s explanatory power is 55.1%. OTT is found statistically significant

in both of the models with a positive effect on the profitability measure. While in

model 1, capital adequacy measure (CAR) is statistically significant with a positive

impact, in model 3, TR IR is statistically significant with a negative impact.

In the last two models (model 5 and model 6), NIM is tried to be estimated. In the fifth

model, CAR is used as a bank specific variable. When macroeconomic control
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variables are examined, it is seen that TR IR, FX and OTT are statistically significant.
While FX and OTT have a positive impact on NIM, TR IR affects NIM negatively and
these 2 models have higher Adjusted R? values (73.7% and 75.0% respectively) than
the first four models. In the 6™ model, CAR2 is used and it is statistically significant
with a positive impact. In the macroeconomic control variables, TR IR, FX and OTT
are statistically significant. FX and OTT have a positive impact on NIM, whereas TR

IR affects NIM negatively.

Table 16: Model 3 and 4 where Yit is ROE (Main Banks)

Variables (3) 4)
0.609***
CAR
(0.201)
-0.487
CAR2
(0.382)
-0.403 -0.866**
TR IR
(0.372) (0.403)
-0.528 -0.800
EU IR
(0.598) (0.622)
0.074 0.084
FX
(0.065) (0.068)
0.779***  0.956***
OoTT

(0.141)  (0.138)
0000  -0.002
(0.018)  (0.019)

DNATIONALITY

Adjusted R? 0.591 0.551
Durbin-Watson stat 1.275 1.131
Breush-Pagan p value 0.000 0.000
Number of Obs. 90 90
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Table 17: Model 5 and 6 where Yit is NIM (Main Banks)

Variables (5) (6)
0.051
CAR
(0.035)
0.154**
CAR2
(0.062)
-0.457%**  -0.424***
TR IR
(0.065) (0.065)
0.082 0.071
EU IR
(0.104) (0.101)
0.066***  0.068***
FX
(0.011) (0.011)
0.140***  0.146***
oTT
(0.024) (0.022)
-0.001 -0.002
DNATIONALITY
(0.003) (0.003)
Adjusted R? 0.737 0.750
Durbin-Watson stat 1.202 1.348
Breusch-Pagan p value 0.000 0.000
Number of Obs. 90 90

For Other Banks, 2 models for each dependent variable have been formed by using

Fixed Effect Model. All final models are statistically significant with 99% confidence

level. The results of the models are presented in Table 18, 19 and 20.

In model 7, CAR and OTT are statistically significant variables. This model explains

58.5% of the variance of ROA. As in the previously mentioned models, both CAR and

OTT have positive impacts on ROA. Explanatory power of model 8 is greater than
model 7 (63.3%) and in this model, bank specific variable is CAR2. CAR2 is
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statistically significant in terms of explaining ROA with a coefficient whose sign is

positive. Moreover, OTT is statistically significant and again affects ROA positively.

ROE is the regressor in model 9 and model 10. While model 9 include CAR, model
10 has CAR?2 as a capital adequacy measure. The two models’ Adjusted R? values are
close to each other (39.8% and 40.2% respectively). However, in these models, only
the intercept term is statistically significant, and all of the independent variables are

statistically insignificant.

Table 18: Model 7 and 8 where Yit is ROA (Other Banks)

Variables (7) (8)
0.040***
CAR
(0.013)
0.065***
CAR2
(0.012)
-0.146 -0.041
TRIR
(0.138) (0.129)
-0.064 -0.129
EU IR
(0.229) (0.213)
0.021 0.011
FX

(0.025)  (0.023)
0.166%** 0.157
(0.050)  (0.047)
0.003 0.004
(0.010)  (0.009)

oTT

DNATIONALITY

Adjusted R? 0.585 0.633
Durbin-Watson stat 1.438 1.386
Breusch- Pagan p value

Number of Obs. 170 170
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Table 19: Model 9 and 10 where Yit is ROE (Other Banks)

Variables 9) (10)
-0.056
CAR
(0.0712)
-0.088
CAR2
(0.068)
-0.725 -0.870
TR IR
(0.138) (0.731)
1.199 1.293
EU IR
(1.219) (1.205)
0.048 0.061
FX
(0.133) (0.132)
0.163 0.0175
oTT
(0.265) (0.264)
-0.022 -0.023

DNATIONALITY
(0.052)  (0.051)

Adjusted R? 0.398 0.403
Durbin-Watson stat 1.074 1.072
Breusch-Pagan p value 0.000 0.000
Number of Obs. 170 170

Model 11 and model 12 tries to explain the variance in NIM, while model 11 uses
CAR, model 12 uses CAR?2 as a bank specific variable. These models have 73.7% and
75% Adjusted R? values respectively. In both models TR IR, FX and OTT are
statistically significant, and these variables except for TR IR have a positive impact on
NIM. In addition, in model 12, CAR2 is statistically significant with a positive
relationship with the profitability measure.
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Table 20: Model 11 and 12 where Yit is NIM (Other Banks)

Variables (12) (12)
0.051
CAR
(0.035)
0.154**
CAR2
(0.062)
-0.457***  -0.424***
TRIR
(0.065) (0.065)
0.082 0.071
EU IR
(0.104) (0.101)
0.066*** 0.068***
FX
(0.012) (0.0112)
0.140***  0.146***
OoTT

(0.024)  (0.022)
-0.001  -0.002
(0.003)  (0.003)

DNATIONALITY

Adjusted R? 0.737 0.750
Durbin-Watson stat 1.202 1.348
Breusch-Pagan p value 0.000 0.000
Number of Obs. 90 90

5.2 Large Banks and Small Banks

Second classification mentioned above is the use of the definition of Banks
Association of Turkey. 9 banks which are defined as large banks and the remaining 17
banks are used to form models for 3 dependent variables. As a result, 12 models have
been formed (6 models for Large Banks and 6 models for Small Banks).

Model 13 and Model 14 have ROA as the dependent variable. The difference between

Model 13 and 14 is the capital adequacy measures used as a bank-specific independent
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variable. While Model 13 explains 67.7% of the variance of ROA, Model 14’s

explanatory power is lower with 61.3%. In model 13, the capital adequacy measure

(CAR) is found statistically significant with a positive impact on profitability while it

is insignificant in model 14. Moreover, TR IR and OTT are found statistically

significant, however, while TR IR and ROA have a negative relationship, OTT has a

positive effect on ROA. In addition, in model 14, EU IR is statistically significant with

a negative impact. There is not any conflict between the signs of the independent

variables and the expectations formed in the beginning of this study.

Table 21: Model 13 and 14 where Yit is ROA (Large Banks)

Variables (13) (14)
0.076***
CAR
(0.022)
0.012
CAR2
(0.041)
-0.085** -0.229***
TR IR
(0.039) (0.043)
-0.093 -0.140**
EU IR
(0.063) (0.068)
0.003 0.005
FX
(0.007) (0.007)
0.080*** 0.108***
oTT
(0.016) (0.015)
-0.003 -0.003
DNATIONALITY
(0.002) (0.003)
Adjusted R? 0.677 0.613
Durbin-Watson stat 1.284 1.185
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Table 21 (cont’d)

Variables (13) (14)
Breusch-Pagan p value 0.000 0.000
Number of Obs. 70 70

Model 15 and 16 are formed to explain the variance in ROE. While CAR is used in
Model 15, CAR2 is preferred to represent the capital adequacy in Model 16. When the
Adjusted R? values are compared, it is seen that, model 15 has a lower explanatory
power than model 16 (60.5% and 63.1% respectively). In model 15, CAR has a
positive impact but in model 16, capital adequacy measure (CAR2) is statistically
significant with a negative effect. OTT is the other significant independent variable
having a positive relationship with the profitability measure in model 15. In model 16,
on the other hand, TR IR is statistically significant with a negative impact along with
OTT with a positive impact. The effects of the significant variables on ROE are
parallel with their impacts on ROA. Since ROA and ROE are similar measures, the
fact that significant variables have similar impacts on ROA and ROE is not an

unexpected result.

Table 22: Model 15 and 16 where Yit is ROE (Large Banks)

Variables (15) (16)
0.590**
CAR
(0.253)
-1.169***
CAR2
(0.407)
-0.326  -1.010**
TRIR
(0.440) (0.427)
-0.586 -1.100
EU IR

0.711)  (0.672)
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Table 22 (cont’d)

Variables (15) (16)
0.055 0.056

(0.075) (0.073)

0.743***  1.010***

(0.176) (0.144)

-0.027 -0.019

(0.026) (0.026)

FX

oTT

DNATIONALITY

Adjusted R? 0.605 0.631
Durbin-Watson stat 1.134 1.061
Breusch-Pagan p value 0.000 0.000
Number of Obs. 70 70

Table 23: Model 17 and 18 where Yit is NIM (Large Banks)

Variables 17) (18)
0.060*
CAR
(0.033)
0.050
CAR2
(0.056)
-0.397*** -0.412***
TR IR
(0.057) (0.058)
0.117 0.084
EU IR
(0.092) (0.092)
0.056***  0.057***
FX
(0.010) (0.010)
0.108***  (.129***
oTT

(0.023)  (0.020)
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Table 23 (cont’d)

Variables a7 (18)
0.006* 0.006
(0.003) (0.004)

DNATIONALITY

Adjusted R? 0.657 0.642
Durbin-Watson stat 1.531 1.597
Breusch-Pagan p value 0.000 0.000
Number of Obs. 70 70

When the models whose dependent variables are NIM (Model 17 and Model 18) are
examined, it is seen that Adjusted R? values of these two models are 65.7% and 64.2%
respectively. In Model 17, CAR is statistically significant with a positive impact on
NIM. Other statistically significant independent variables are TR IR, FX, OTT and
DNATIONALITY. While FX and OTT have a positive relationship with NIM, TR IR
and DNATIONALITY affect the profitability negatively. DNATIONALITY has a
negative impact on NIM, which means that the fact that the bank is foreign decreases
the profitability. This result is in line with the result of the study of Tze Sun, Yee Theng
& Boom Heng (2011). In their study, they claim that domestic banks are more efficient
than foreign banks. Model 18 have the same significant variables with model 17 except
for capital adequacy measure and DNATIONALITY. While FX and OTT affect NIM
positively, TR IR has a negative impact on NIM.

When the models formed for Small Banks by using Fixed Effect Model are examined,

there is an obvious decrease in the explanatory powers of the models. The expectation

about the low Adjusted R? values is the main reason behind the use of Main Banks.
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The banks in the Small Banks classification include small-scaled banks and thus, it is

natural to see low Adjusted R? values.

Table 24: Model 19 and 20 where Yit is ROA (Small Banks)

Variables (29) (20)
0.022**
CAR
(0.010)
0.029**
CAR2
(0.013)
-0.148 -0.121
TR IR
(0.101) (0.101)
0.018 -0.010
EU IR
0.168 (0.167)
0.013 0.012
FX
(0.018) (0.018)
0.109*** (0.119***
oTT
(0.037) (0.037)
0.001 0.002
DNATIONALITY
(0.006) (0.006)
Adjusted R? 0.528 0.463
Durbin-Watson stat 1.459 1.458
Breusch-Pagan p value 0.000 0.000
Number of Obs. 190 190

Model 19 and model 20 try to explain the variance in ROA, however, model 19’s

explanatory power is 46.0%. The only significant independent variables are CAR and

OTT and they have a positive impact on ROA. Therefore, when a country’s trade

openness improves, it can be commented that the bank profitability of that country
increases. Model 20’s Adjusted R? value (46.3%) is slightly higher than model 19. The
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significant variables in this model are CAR2 and OTT. As in all other models, they

have a positive impact on ROA.

Table 25: Model 21 and 22 where Yit is ROE (Small Banks)

Variables (21) (22)
-0.001
CAR
(0.0712)
-0.263***
CAR2
(0.081)
-1.111 -1.192*
TRIR
(0.695) 0.674
1.456 1.331
EU IR
(1.155)  (1.115)
0.122 0.118
FX
(0.126) (0.123)
0.470* 0.442*
oTT
0.254 0.246
-0.002 -0.008

DNATIONALITY
(0.041)  (0.040)

Adjusted R? 0.423 0.454
Durbin-Watson stat 1.023 1.067
Breusch-Pagan p value 0.000 0.000
Number of Obs. 190 190

Model 21 and model 22 have ROE as dependent variable. While model 21 has 42.3%
Adjusted R?, model 22’s Adjusted R? is 45.4%. In model 21, only statistically
significant variable is OTT with a positive effect, while in model 22, CAR2 and OTT
are found statistically significant and there is a positive relationship between OTT and

the profitability measure but CAR2 has a negative impact on ROE. The difference
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between the explanatory powers of the two models may be the result of the significant
CAR2 variable in model 22.

In models where NIM is tried to be regressed, have the lowest Adjusted R? values. In
model 23, there is not any statistically significant variable except for the intercept term
and in model 24, CAR2 is found statistically significant with a positive relationship
with NIM.

Table 26: Model 23 and 24 where Yit is NIM (Small Banks)

Variables (21) (22)
0.044
CAR
0.050
0.170***
CAR2
(0.060)
-0.066 0.020
TR IR
(0.484) (0.472)
-0.264 -0.257
EU IR
(0.804) (0.781)
-0.016 -0.016
FX
(0.088) (0.086)
-0.148 -0.118
oTT
(0.177) (0.172)
-0.023 -0.019

DNATIONALITY
(0.029)  (0.028)

Adjusted R? 0.171 0.076
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Table 26 (cont’d)

Variables (21) (22)
Durbin-Watson stat 1.612 1.612
Breusch-Pagan p value 0.000 0.000
Number of Obs. 190 190
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CHAPTER 6

CONCLUSION

In this study, the main objective was to find out whether there is a significant
relationship between Capital adequacy ratio (CAR) and bank profitability in Turkey
and to learn more about the nature and the direction of the relationship. Moreover, in
the studies within the scope of the literature review, there was not any study that tries
to explain the bank profitability in Turkey with the macroeconomic variables of EU
region, thus, to figure out the relationship between EU macroeconomic variables and

bank profitability was also an aim for this study.

The banks are divided into different datasets considering their sizes. First analysis
include Main Banks and Other Banks and second analysis uses the definition of Banks
Association of Turkey and covers the Large Banks and Small Banks. The data covering
between 2007 and 2016 of 26 commercial banks of Tukey is used. 3 dependent
variables (ROA, ROE, NIM) along with 7 independent variables (CAR, CAR2, TR
IR, EU IR, FX, OTT, DNATIONALITY) were selected. Panel data is analysed by
using fixed effect model or random effect model chosen based on the result of the

Hausman test.

6.1 Main Banks and Other Banks

When the models formed with Main Banks are examined, it is seen that CAR is
statistically significant in the models with dependent variable ROA and ROE and it
has a positive impact on profitability. In addition, capital adequacy measure calculated
with risk weighted assets, CAR2 is statistically significant in all models except for the
model whose dependent variable is ROE. It also has a positive relationship with the

profitability measures. In addition, looking at the significance levels and Adjusted R?
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values, it can be said that, CAR is better than CAR2 at explaining the variance of ROA.
In addition, while explaining ROE, CAR is the capital adequacy measure that can be
used. In the light of these results, it can be said that CAR is an important measure for
the Main Banks in Turkey because of its significant and positive impact on
profitability, when ROA and ROE is considered as the profitability measure. In other
case, when the dependent variable is NIM, it seems better to use CAR2 as the capital

adequacy measure.

The significance and the effects of macroeconomic control variables (TR IR, EU IR,
FX and OTT) are also examined. TR IR is statistically significant in terms of
explaining all three profitability measures and its effect on these measures are
negative. Unlike the expectations, EU IR is not found statistically significant in any of
the models except for model 2. FX variable which represents the exchange rate is
statistically significant in explaining the variance of NIM. The result regarding OTT
is highly consistent among the models and OTT is an independent variable that can be
used to estimate ROA, ROE and NIM and it is obvious that there is a positive
relationship between OTT and the dependent variables.

DNATIONALITY is the dummy variable included in the study to see the effect of the
nationality of the banks on the bank profitability in Turkey. However,
DNATIONALITY is not a statistically significant variable when Main Banks are

considered.

In the models formed for Other Banks, both CAR and CAR2 have positive and
statistically significant impacts on ROA and NIM. OTT, on the other hand, is
statistically significant in terms of explaining ROA and its effect on ROA is also
positive. The remaining variables do not have a significant impact on bank
profitability. When model 7 and model 8 are compared whose dependent variables is
ROA, it can be seen that, they have the same significant variables (capital adequacy
measures and OTT) with positive impacts. Since model 7°s explanatory power is less

than model 8, while trying to explain the variance in ROA, CAR2 may be preferred.
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However, CAR2 cannot be used to explain the variance in ROE or NIM.

6.2 Large Banks and Small Banks

In the models that belong to large banks, CAR is statistically significant in each model
and it affects profitability positively except for the models with the dependent variable
ROE. CAR?2 also has positive impact and it can be used to explain the variance in
ROE. Among the macroeconomic control variables, TR IR and OTT is statistically
significant in terms of explaining ROA, ROE and NIM. However, the signs of their
coefficients are different. While TR IR has a negative impact on profitability in the
models where it is statistically significant, OTT affects profitability measures
positively. Furthermore, FX and DNATIONALITY are found statistically significant
when the dependent variable is NIM and just in the expectations, FX has a positive
impact on NIM. However, DNATIONALITY affects NIM negatively, which shows

that domestic banks among Other Banks may be more profitable.

In the models formed for Small Banks, CAR?2 is statistically significant with a positive
impact on the profitability measures except for the model whose dependent variable is
ROE. However, CAR is only significant when explaining ROA, but it has a lower
explanatory power than the model with CAR2. Hence, it is better to prefer CAR2 when
dealing with Small Banks. however, when the explanatory powers of the models are
considered, it does not matter much between choosing CAR2 over CAR in the models.
TR IR and OTT can explain the variance in ROA and ROE.

As it can be inferred from the models, the choice between CAR and CAR2 depends
on the class of the bank in addition to the dependent variable and but they have a
negative impact on profitability regardless of the class and the dependent variable.
Moreover, in most of the models, OTT and TR IR are the macroeconomic variables
that are statistically significant and consistent. OTT has a positive relationship with
profitability measures which shows that the relationships between EU affect the bank

profitability in Turkey. TR IR affects the measures negatively. In some of the models,
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EU IR, DNATIONALITY and FX are statistically significant. EU IR and
DNATIONALITY have negative impacts, whereas FX have a positive impact on bank
profitability. When these results are compared with the aforementioned expectations,
it can be said that, results and expectations are parallel and thus the reasoning behind
the expectations is likely to hold.
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APPENDICES

A. ZERO CONDITIONAL MEAN ASSUMPTION CHECK

Table 27: Zero Conditional Mean Assumption Check

Mean of Residuals

Model 1 -0.000
Model 2 0.000
Model 3 -0.000
Model 4 -0.000
Model 5 0.000
Model 6 0.000
Model 7 -0.000
Model 8 -0.000
Model 9 -0.000
Model 10 -0.000
Model 11 0.000
Model 12 0.000
Model 13 -0.000
Model 14 -0.000
Model 15 -0.000
Model 16 0.000
Model 17 0.000
Model 18 0.000
Model 19 -0.000
Model 20 -0.000
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Table 27 (cont’d)

Mean of Residuals

Model 21 -0.000
Model 22 -0.000
Model 23 0.000
Model 24 0.000
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B. EXOGENEITY ASSUMPTION CHECK

Table 28: Exogeneity Assumption Check of Model 1

CAR EUIR TRIR FX DNATION. OTT RESID

CAR 1.000 -0.024 -0.272 -0.188 -0.083 0.292 0.000
EU IR 1.000 0.374 -0.105 -0.102  0.557 0.000
TRIR 1.000 0.517 0.058 0.042 0.000
FX 1.000 0.09 -0.335 0.000
DNATION. 1.000 -0.178 -0.000
oTT 1.000 -0.000
RESID 1.000

Table 29: Exogeneity Assumption Check of Model 2

CAR2 EUIR TRIR FX DNATION. OTT RESID

CAR2 1.000 -0.088 -0.35 -0.237 0.058 0.085 -0.000
EU IR 1.000 0.374 -0.105 -0.102  0.557 0.000
TRIR 1.000 0.517 0.058 0.042 0.000
FX 1.000 0.090 -0.335 -0.000
DNATION. 1.000 -0.178 -0.000
oTT 1.000 -0.000
RESID 1.000
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Table 30: Exogeneity Assumption Check of Model 3

CAR EUIR TRIR FX DNATION. OTT RESID

CAR 1.000 -0.024 -0.272 -0.188 -0.083 0.292 0.000
EU IR 1.000 0.374 -0.105 -0.102  0.557 0.000
TRIR 1.000 0.517 0.058 0.042 0.000
FX 1.000 0.090 -0.335 0.000
DNATION. 1.000 -0.178 0.000
oTT 1.000 -0.000
RESID 1.000

Table 31: Exogeneity Assumption Check for Model 4

CAR2 EUIR TRIR FX DNATION. OTT RESID

CAR2 1.000 -0.088 -0.35 -0.237 0.058 0.085 -0.000
EU IR 1.000 0.374 -0.105 -0.102 0.557 -0.000
TRIR 1.000 0.517 0.058 0.042 -0.000
FX 1.000 0.090 -0.335 -0.000
DNATION. 1.000 -0.178 -0.000
oTT 1.000 -0.000
RESID 1.000
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Table 32: Exogeneity Assumption Check of Model 5

CAR EUIR TRIR FX DNATION. OTT RESID

CAR 1.000 -0.024 -0.272 -0.188 -0.083 0.292 -0.000
EU IR 1.000 0.374 -0.105 -0.102  0.557 -0.000
TRIR 1.000 0.517 0.058 0.042 0.000
FX 1.000 0.090 -0.335 -0.000
DNATION. 1.000 -0.178 -0.000
oTT 1.000 -0.000
RESID 1.000

Table 33: Exogeneity Assumption Check of Model 6

CAR2 EUIR TRIR FX DNATION. OTT RESID

CAR2 1.000 -0.088 -0.350 -0.237 0.058 0.085 -0.000
EU IR 1.000 0.374 -0.105 -0.102 0.557 -0.000
TRIR 1.000 0.517 0.058 0.042 -0.000
FX 1.000 0.090 -0.335 -0.000
DNATION. 1.000 -0.178 -0.000
oTT 1.000 -0.000
RESID 1.000
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Table 34: Exogeneity Assumption Check of Model 7

CAR EUIR TRIR FX DNATION. OTT RESID

CAR 1.000 -0.015 0.009 -0.001 -0.101 0.008 0.000
EU IR 1.000 0.374 -0.105 -0.059 0.557 0.000
TRIR 1.000 0.517 -0.008 0.042 0.000
FX 1.000 0.032 -0.335 0.000
DNATION. 1.000 -0.082 0.000
oTT 1.000 0.000
RESID 1.000

Table 35: Exogeneity Assumption Check of Model 8

CAR2 EUIR TRIR FX DNATION. OTT RESID

CAR2 1.000 -0.007 -0.043 -0.016 -0.077 0.033 0.000
EU IR 1.000 0.374 -0.105 -0.059 0.557 0.000
TRIR 1.000 0.517 -0.008 0.042 0.000
FX 1.000 0.032 -0.335 0.000
DNATION. 1.000 -0.082 0.000
oTT 1.000 0.000
RESID 1.000
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Table 36: Exogeneity Assumption Check of Model 9

CAR EUIR TRIR FX DNATION. OTT RESID

CAR 1.000 -0.015 0.009 -0.001 -0.101 0.008 0.000
EU IR 1.000 0.374 -0.105 -0.059 0.557 -0.000
TRIR 1.000 0.517 -0.008 0.042 0.000
FX 1.000 0.032 -0.335 -0.000
DNATION. 1.000 -0.082 0.000
oTT 1.000 0.000
RESID 1.000

Table 37: Exogeneity Assumption Check for Model 10

CAR2 EUIR TRIR FX DNATION. OTT RESID

CAR2 1.000 -0.007 -0.043 -0.016 -0.077 0.033 0.000
EU IR 1.000 0.374 -0.105 -0.059 0.557 -0.000
TRIR 1.000 0.517 -0.008 0.042 0.000
FX 1.000 0.032 -0.335 -0.000
DNATION. 1.000 -0.082 0.000
oTT 1.000 0.000
RESID 1.000
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Table 38: Exogeneity Assumption Check of Model 11

CAR EUIR TRIR FX DNATION. OTT RESID

CAR 1.000 -0.015 0.009 -0.001 -0.101 0.008 -0.000
EU IR 1.000 0.374 -0.105 -0.059 0.557 -0.000
TRIR 1.000 0.517 -0.008 0.042 -0.000
FX 1.000 0.032 -0.335 -0.000
DNATION. 1.000 -0.082 -0.000
oTT 1.000 -0.000
RESID 1.000

Table 39: Exogeneity Assumption Check of Model 12

CAR2 EUIR TRIR FX DNATION. OTT RESID

CAR2 1.000 -0.007 -0.043 -0.016 -0.077 0.033 -0.000
EU IR 1.000 0.374 -0.105 -0.059 0.557 -0.000
TRIR 1.000 0.517 -0.008 0.042 0.000
FX 1.000 0.032 -0.335 0.000
DNATION. 1.000 -0.082 -0.000
oTT 1.000 -0.000
RESID 1.000
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Table 40: Exogeneity Assumption Check of Model 13

CAR EUIR TRIR FX DNATION. OTT RESID

CAR 1.000 -0.011 -0.312 -0.265 -0.066 0.411 -0.000
EU IR 1.000 0.374 -0.105 -0.177  0.557  -0.000
TRIR 1.000 0.517 0.100 0.042 -0.000
FX 1.000 0.091 -0.335 0.000
DNATION. 1.000 -0.214 0.000
oTT 1.000 -0.000
RESID 1.000

Table 41: Exogeneity Assumption Check of Model 14

CAR2 EUIR TRIR FX DNATION. OTT RESID

CAR2 1.000 -0.115 -0.271 -0.168 0.147 0.028 -0.000
EU IR 1.000 0.374 -0.105 -0.177  0.557 0.000
TRIR 1.000 0.517 0.100 0.042 0.000
FX 1.000 0.091 -0.335 -0.000
DNATION. 1.000 -0.214 0.000
oTT 1.000 -0.000
RESID 1.000
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Table 42: Exogeneity Assumption Check of Model 15

CAR EUIR TRIR FX DNATION. OTT RESID
CAR 1.000 -0.011 -0.312 -0.265 -0.066 0.411 0.000
EU IR 1.000 0.374 -0.105 -0.177 0.557 0.000
TR IR 1.000 0.517 0.100 0.042 0.000
FX 1.000 0.091 -0.335 0.000
DNATION. 1.000 -0.214 0.000
oTT 1.000 0.000
RESID 1.000
Table 43: Exogeneity Assumption Check of Model 16
CAR2 EUIR TRIR FX DNATION. OTT RESID
CAR2 1.000 -0.115 -0.271 -0.168 0.147 0.028 -0.000
EU IR 1.000 0.374 -0.105 -0.177 0.557 0.000
TR IR 1.000 0.517 0.100 0.042 0.000
FX 1.000 0.091 -0.335 -0.000
DNATION. 1.000 -0.214 0.000
oTT 1.000 -0.000
RESID 1.000
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Table 44: Exogeneity Assumption Check of Model 17

CAR EUIR TRIR FX DNATION. OTT RESID
CAR 1.000 -0.011 -0.312 -0.265 -0.066 0.411 -0.000
EU IR 1.000 0.374 -0.105 -0.177 0.557 0.000
TR IR 1.000 0.517 0.100 0.042 0.000
FX 1.000 0.091 -0.335 -0.000
DNATION. 1.000 -0.214 -0.000
oTT 1.000 -0.000
RESID 1.000
Table 45: Exogeneity Assumption Check of Model 18
CAR2 EUIR TRIR FX DNATION. OTT RESID
CAR2 1.000 -0.115 -0.271 -0.168 0.147 0.028 -0.000
EU IR 1.000 0.374 -0.105 -0.177 0.557 0.000
TR IR 1.000 0.517 0.100 0.042 0.000
FX 1.000 0.091 -0.335 -0.000
DNATION. 1.000 -0.214 0.000
oTT 1.000 -0.000
RESID 1.000
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Table 46: Exogeneity Assumption Check of Model 19

CAR EUIR TRIR FX DNATION. OTT RESID

CAR 1.000 -0.014 0.009 0.000 -0.118 0.007 0.000
EU IR 1.000 0.374 -0.105 -0.067 0.557 0.000
TRIR 1.000 0.515 -0.002 0.046 0.000
FX 1.000 0.068 -0.335 -0.000
DNATION. 1.000 -0.112 0.000
oTT 1.000 0.000
RESID 1.000

Table 47: Exogeneity Assumption Check of Model 20

CAR2 EUIR TRIR FX DNATION. OTT RESID

CAR2 1.000 -0.035 -0.033 0.011 0.001 -0.023 0.000
EU IR 1.000 0.374 -0.105 -0.067 0.557 0.000
TRIR 1.000 0.515 -0.002 0.046 0.000
FX 1.000 0.068 -0.335 0.000
DNATION. 1.000 -0.112 0.000
oTT 1.000 0.000
RESID 1.000
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Table 48: Exogeneity Assumption Check of Model 21

CAR EUIR TRIR FX DNATION. OTT RESID

CAR 1.000 -0.014 0.009 0.000 -0.118 0.007 0.000
EU IR 1.000 0.374 -0.105 -0.067 0.557 0.000
TRIR 1.000 0.515 -0.002 0.046 0.000
FX 1.000 0.068 -0.335 -0.000
DNATION. 1.000 -0.112 0.000
oTT 1.000 0.000
RESID 1.000

Table 49: Exogeneity Assumption Check of Model 22

CAR2 EUIR TRIR FX DNATION. OTT RESID

CAR2 1.000 -0.035 -0.033 0.011 0.001 -0.023 0.000
EU IR 1.000 0.374 -0.105 -0.067  0.557 0.000
TRIR 1.000 0.515 -0.002  0.046 0.000
FX 1.000 0.068 -0.335 -0.000
DNATION. 1.000 -0.112 0.000
oTT 1.000 0.000
RESID 1.000
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Table 50: Exogeneity Assumption Check of Model 23

CAR EUIR TRIR FX DNATION. OTT RESID

CAR 1.000 -0.014 0.009 0.000 -0.118 0.007 -0.000
EU IR 1.000 0.374 -0.105 -0.067 0.557 -0.000
TRIR 1.000 0.515 -0.002 0.046 -0.000
FX 1.000 0.068 -0.335 -0.000
DNATION. 1.000 -0.112 -0.000
oTT 1.000 -0.000
RESID 1.000

Table 51: Exogeneity Assumption Check of Model 24

CAR2 EUIR TRIR FX DNATION. OTT RESID

CAR2 1.000 -0.035 -0.033 0.011 0.001 -0.023 -0.000
EU IR 1.000 0.374 -0.105 -0.067 0.557 -0.000
TRIR 1.000 0.515 -0.002 0.046 -0.000
FX 1.000 0.068 -0.335 -0.000
DNATION. 1.000 -0.112 -0.000
oTT 1.000 -0.000
RESID 1.000

91



00T'T 860°T vET'T ¢cl'l 9/0'T LI0T  TYTT VTl ‘NOILVYNd

9TL'T veLT G89'T letold 869T 669T [S.T 666T 110
60L'T 0TL'T GeL'T L2L'T VILT  2TLT  STLT 6TLT X4
€28'T 98’1 988'T 086'T 828'T  6GS8'T 9€8'T /98T dln3
128'T GE8'T 9802 080°C Y8T 98T T2T'Z 986'T dl L
€10'T 9€2'T 020°T TVE'T 24V

LT0'T 989'T T20'T TIET 4vO

(vg-zz-02)  (€2-1¢-61) (8T-91-¥T) (LT1-G1-€T) (21-01-8) (T1-6-2) (9--2) (G-€-T) [3POIN

S10]108 UOIR[jU] 8dUBLIRA :ZG 9|0el

SHOLOV4 NOILVIANI 3ONVIHEVA O

92



0ct 0¢ctT 0ct 0¢tT 0¢ct 0¢t 0¢tT 0¢tT 0ct 0ct SuUoNeAIBSqO
8E00  v9Y'0 9/00 ¥10°0 6000 6700 €00 ¥10°0 1,00 8000 ‘e PIS
960'0 0000 G/0°0 0900 0200 1,00 9¢10 LT00 LST°0-  ST0°0- wnwiuiin
1670  000°T L9T°'0 00T0 0500 08T°0 ¥S¢'0 8600 6€E0 €00 wnwixen
6600 0000 080'0 0800 ¢€00 0TT0 ¥S1°0 Gv0°0 GET'0 €aT’o UBIpaN
€0T'0  80E0 990'0 0800 ¢€00 1T7°0 09T1°0 L¥00 6€T°0 9700 UEIIN
110 ‘NOILVNA XA dldlL  dlNn3g ¢cdvVO  dvO WIN 304 VO

Syueg wnipaj pue abiaeT Jo sonsnels aAndiiosaq G ajqel

SUNVE NNIA3IN ANV 394V °d

93



000'T 110

8/1°0- 0001 ‘NOILVNAd
GEE'0- 8.00 000'T X4
¢v00 €100 1169°0 000°T dl dlL
LS990 0TT°0- G0T'0- ¥.€0 00071 dl N3
44%Y 1¢T1°0 G61°0- 16¢'0- 6200- 000°T ¢dVvO
08T0 ¥.0°0- G¢1'0- 90C°0- ¥90°0- 1820 000°T dvo
v€0 ¢sv’o ¥90°0- 982¢°0- 8900 68€0 6910 000°T NIN
6¢v°0 1214% 691°0- 0Z1°0- S¥YT'0 O0v00 6¢€0  S¥O0O 000°T 304
9410 ¥8€°0- €¢C0-  ¢¢c0- ¢O0T0 68€0 €0y0 69710 ¥¢6'0 000T VvOd
110 ‘NOILVNA X4 dldl dlN3d ¢dvOo dvo WNIN JO0d VOd

syueg WnIpa\ pue abie Jo XLe\ Uone[a.llo) ¢S a|jqel

94



Table 55: Model 1 and 2 where Yit is ROA (Large and Medium Banks)

Variables 1) (2
0.050**
CAR
(0.023)
0.181***
CAR2
(0.027)
-0.117*** -0.057
TR IR
(0.042) (0.037)
-0.071 -0.093
EU IR
(0.068) (0.058)
0.007 0.007
FX
(0.007) (0.006)
0.001 0.000
OTT

(0.002)  (0.002)
0.104%%*  0.006%***
(0.016)  (0.013)

DNATIONALITY

Adjusted R? 0.617 0.720
Durbin-Watson stat 0.837 1.173
Breusch-Pagan p value 0.000 0.000
Number of Obs. 120 120
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Table 56: Model 3 and 4 where Yit is ROE (Large and Medium Banks)

Variables (3) 4)
0.333
CAR
(0.206)
0.553*
CAR2
(0.285)
-0.712* -0.583
TR IR
(0.373) (0.384)
-0.393 -0.530
EU IR
(0.613) (0.604)
0.074 0.077
FX
(0.067) (0.066)
0.008 0.005
OTT

(0.018)  (0.018)
0.903%**  0.912%**
(0.140)  (0.137)

DNATIONALITY

Adjusted R? 0.652 0.656
Durbin-Watson stat 0.930 0.979
Breusch-Pagan p value 0.000 0.000
Number of Obs. 120 120
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Table 57: Model 5 and 6 where Yit is NIM (Large and Medium Banks)

Variables (5) (6)
0.064
CAR
(0.041)
0.327***
CAR2
(0.048)
-0.473*** -0.356***
TR IR

(0.074)  (0.064)
0.091 0.062

EU IR
(0.122)  (0.101)
0.066%**  0.065***
FX
(0.013)  (0.011)
0.002 0.000
oTT

(0.004)  (0.003)
0.160%**  0,142%**
(0.028)  (0.023)

DNATIONALITY

Adjusted R? 0.625 0.737
Durbin-Watson stat 1.209 1.633
Breusch-Pagan p value 0.000 0.000
Number of Obs. 120 120
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Table 58: Exogeneity Assumption Check of Large and Medium Banks (Model 1)

CAR EUIR TRIR FX DNATION. OTT RESID
CAR 1.000 -0.064 -0.206 -0.125 -0.074  0.180 0.000
EU IR 1.000 0.374 -0.105 -0.110  0.557 0.000
TRIR 1.000 0.511 0.013  0.042 0.000
FX 1.000 0.078 -0.335 -0.000
DNATION. 1.000 -0.178 0.000
oTT 1.000 0.000
RESID 1.000

Table 59: Exogeneity Assumption Check of Large and Medium Banks (Model 2)

CAR2 EUIR TRIR FX DNATION. OTT RESID
CAR2 1.000 -0.029 -0.297 -0.195 0.121  0.142 0.000
EU IR 1.000 0.374 -0.105 -0.110  0.557 0.000
TRIR 1.000 0.511 0.013  0.042 0.000
FX 1.000 0.078 -0.335 0.000
DNATION. 1.000 -0.178 -0.000
oTT 1.000 0.000
RESID 1.000
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Table 60: Exogeneity Assumption Check of Large and Medium Banks (Model 3)

CAR EUIR TRIR FX DNATION. OTT RESID

CAR 1.000 -0.064 -0.206 -0.125 -0.074 0.180 0.000
EU IR 1.000 0.374 -0.105 -0.110 0.557 0.000
TRIR 1.000 0.511 0.013 0.042 0.000
FX 1.000 0.078 -0.335 0.000
DNATION. 1.000 -0.178 0.000
oTT 1.000 -0.000
RESID 1.000

Table 61: Exogeneity Assumption Check of Large and Medium Banks (Model 4)

CAR2 EUIR TRIR FX DNATION. OTT RESID

CAR2 1.000 -0.029 -0.297 -0.195 0.121 0.142 0.000
EU IR 1.000 0.374 -0.105 -0.110 0.557 0.000
TRIR 1.000 0.511 0.013 0.042 0.000
FX 1.000 0.078 -0.335 -0.000
DNATION. 1.000 -0.178 -0.000
oTT 1.000 -0.000
RESID 1.000
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Table 62: Exogeneity Assumption Check of Large and Medium Banks (Model 5)

CAR EUIR TRIR FX DNATION. OTT RESID
CAR 1.000 -0.064 -0.206 -0.125 -0.074  0.180 -0.000
EU IR 1.000 0.374 -0.105 -0.110  0.557  -0.000
TRIR 1.000 0.511 0.013  0.042 -0.000
FX 1.000 0.078 -0.335 -0.000
DNATION. 1.000 -0.178 0.000
oTT 1.000 -0.000
RESID 1.000

Table 63: Exogeneity Assumption Check of Large and Medium Banks (Model 6)

CAR2 EUIR TRIR FX DNATION. OTT RESID
CAR2 1.000 -0.029 -0.297 -0.195 0.121  0.142  -0.000
EU IR 1.000 0.374 -0.105 -0.110  0.557  -0.000
TRIR 1.000 0.511 0.013  0.042 -0.000
FX 1.000 0.078 -0.335 -0.000
DNATION. 1.000 -0.178 0.000
oTT 1.000 -0.000
RESID 1.000
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Table 64: LR Test Results of Large and Medium Banks

Probability
Model 1 0.000
Model 2 0.000
Model 3 0.000
Model 4 0.000
Model 5 0.001
Model 6 0.000

Table 65: Zero Conditional Mean Assumption Check of Large and Medium Banks

Mean of Residuals

Model 1 -0.000
Model 2 0.000
Model 3 -0.000
Model 4 -0.000
Model 5 0.000
Model 6 0.000

Table 66: Variance Inflation Factors of Large and Medium Banks

Model (1-3-5) (2-4-6)
CAR 1.311

CAR2 1.341
TR IR 1.986 2.121
EU IR 1.867 1.836
FX 1.719 1.715
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Table 66 (cont’d)

Model (1-35) (2-4-6)
oTT 1.999  1.757
DNATIONALITY 1142 1141
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E. TURKISH SUMMARY/ TURKCE OZET

Bankalar bir {ilkenin ekonomisinde ve halkinin refahinda 6nemli rol oynar. Bankalar
birikimlerin yatirimlara doniismesinde ve sermaye ihtiyaci olan kurumlar ile sermaye
fazlas1 olan bireyler ve kurumlarin bir araya getirilmesinde katalizér rolii oynar.
Bankalar sadece paranin akisini kolaylastirmazlar; ayn1 zamanda bu para akisinin
giivenligini saglarlar. Boylelikle yatirimcilari daha fazla yatinm yapmaya,
girisimcileri daha fazla sermaye armaya tesvik ederken, endiistrinin gelismesini,
ekonominin biiylimesini ve {lilkenin refahinin artmasinda yardimci olurlar. Giiglii bir

ekonomi ve glivenli bankacilik sitemi ise uluslararasi ticaretin gelismesini saglar.

Gilivenilir para akisinin saglanmasi ve giiglii bankaciligin saglanmasi 6zellikle
gelismekte olan iilkeler i¢in dnemlidir ¢iinkii giivenilir ortam yastik alti sermayenin
azalmasini ve bankalar sagladigi araglar sayesinde dar gelirli ailelerin beyaz esya gibi
yiiksek taahhiit gerektiren ihtiyaglarini gidermelerini kolaylastiracaktir. Boylelikle
piyasada dolanan paranin artmasinin yam sira tiiketim ve vatandaglarin refahinin da

artmasi saglanacaktir.

Bankalar hangi tlilkede yerlesirlerse yerlessinler, merkez bankasi tarafindan konulmus
belli bash kanunlara ve diizenlemelere tabidirler. Merkez bankasinin iilke ¢apinda
uygulamak istedigi politika ve diizenlemeleri hayata gecirmesinde en biiyiik etmen
bankalardir. Diger bir degisle bankalar para piyasalarinin ve ekonominin kararliliginin

saglanmasinda ve dinamikligini korumasinda merkez bankasina yardimci olurlar.

Sonug olarak bankalar bir lilkenin kalkinmasi, ekonominin biiylimesi ve halkinin
refahini arttirilmasinda etkilidir. Bu sebepten bankalarin durumu ve karhiliklart da
sadece bankalar1 degil ekonomiyi ve halki da ilgilendirir. Karlilik literatiirde finansal
faydalarin 6lgeri olarak tanimlanmaktadir ve hangi alanda olursa olsun bir kurulusun

en 6nemli gu¢ gostergesidir.
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Birgok arastirmaci bankalarin ekonomideki dnemi diisiinerek ve her giin daha da
rekabetc¢i hale gelen piyasalar géz oniinde bulundurarak banka karliligin1 hedefleri
haline getirmistir. Bu arastirmacilar, ¢alismalarinda, farkli cografya ve zaman
araliklarin1 mercekleri altina alarak bankalarin karliliklarini farkli banka ile ilgili ve
makroekonomik degigskenler ile aciklamaya ve tanimlamaya calismiglardir. Bu
caligmalarin ¢ogunlugu bankalarin karliliklarinin ne kadarinin banka yonetimleri
tarafindan verilen kararlardan ve ne kadarinin kiiresel veya iilke 6zelindeki degiskenler

ve dinamiklerden kaynakladigini arastirmislardir.

Tiirk banka sektoriiniin oldukca gelismis bir yapist vardir. 2016 itibariyle Tiirkiye’de
toplamda 52 banka 12 bine yakin sube ile hizmet vermektedir. Turkiye banka
sektoriinde bulunan varliklarin  %90’nin  teskil eden 34 mevduat bankasi
bulunmaktadir. Son 5 yilda bankalarin vermis oldugu mevduatlar Tiirkiye gayri milli
hasilasinin  %58’ine ulagirken, krediler ise Tiirkiye gayri hasilasinin %67 sine
ulasmistir. Avrupa Birligi tilkeleri ile kiyaslandiginda Tiirkiye banka endiistrisinin

varliklar1 ve Oz sermayesi orta iist siralarda yer almaktadir.

Tirkiye banka sektoriiniin biiyiikliigii de diinyada oldugu gibi bir¢ok arastirmacinin
ilgisini ¢ekmis ve onlar da bankalarin karliligini birgok farkli degisken ile farkl
donemlerde aciklamaya calismislardir. Bu g¢alismalarda en sik kullanilan banka
degiskenlerinden biri de sermaye yeterlilik oranidir ve bu oran Tiirkiye’ye ait bankalar
ile ilgili olan makalelerin hepsinde 6z sermaye/varliklar olarak hesaplanmistir. Bu
oranin kullanilmasinda yatan ana fikirlerden bir tanesi sermayesini iyi yoneten bir
bankanin veya kurulusun karliligin1 ve operasyonel verimliligini arttiracagi yoniindeki
varsayimdir. Fakat Tirkiye bankalari ile ilgili karlilik ¢alismalarinda Basel 3 ile
birlikte gelen ve risk agirlikli varliklar kullanilarak hesaplanan sermaye yeterlilik
oraninin banka karlilig1 tizerinde etkisini inceleyen bir makale bulunmamaktadir. Bu
sebepten, literatlirdeki bu boslugu kapatmak adina bu ¢alismanin birinci amaci risk
agirlikli varliklar ile hesaplanan sermaye yeterlilik oraninin Tiirkiye banka karlilig

uzerindeki etkisi incelemek olacaktir.
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Daha o6nce de bahsedildigi {izere birgok makalede banka karliligini agiklamak ve
tanimlamak i¢in makroekonomik degiskenlerin karlilik iizerindeki etkisi incelenmistir.
Gayri milli hasiladaki biiylime enflasyon banka karlilik analizlerinde en sik kullanilan
makroekonomik degiskenlerdir. Hakeza Tiirkiye banka karliligini1 agiklamak amagh

yazilan makalelerde de en sik kullanilan makroekonomik degiskenler bunlardir.

Son 10 yilda (2007-2016) ihracat yapilan tlkeler incelendiginde AB-28 ulkelerine
yapilan ihracatin ortalamada toplam ihracatin %46’sin1 olusturmaktadir. Son 10 yilda
(2007-2016) ithalatin yapildig: tilkeler incelendiginde AB-28 iilkelerinden yapilan
ithalatin ortalamada toplam ithalatin %38’ini olusturmaktadir. Bu istatistikler g6z
ontinde bulunduruldugunda ve literatiir tarandiginda AB-28 (lkelerinin Turkiye
ekonomisi Uzerinde blyiik bir etkisinin oldugu sdylenebilir. Uluslararasi ticarette
gerceklesen neredeyse biitiin  para akisinin  bankalar iizerinden yapildigi
diistintildiiginde, EU-28 iilkelerinin makroekonomik degiskenlerinin ve Tiirkiye ile bu
iilkeler arasindaki aligverisin Tiirkiye banka karliligin1 etkilemesi beklenmektedir.
Tiirkiye banka karlilig: ile ilgili literatiir incelendiginde bu yonde kullanilan tek
degiskenin kur oldugu gozlenmis ve bu konuda literatiirde bir bosluk oldugu
saptanmistir. Bu sebepten, literatiirdeki bu boslugu kapatmak adina bu ¢alismanin
ikinci AB-28 makroekonomik degiskenlerinin ve bu iilkelerin Tiirkiye ile olan

iligkilerinin Tiirkiye banka karlilig1 tizerindeki etkisi incelemek olacaktir.

Sonug olarak, bu ¢alismanin birinci aragtirma sorusu ‘“Risk agirlikli varliklar ile
hesaplanan sermaye yeterlilik oranin Tiirkiye banka karlilig1 tizerinde 6nemli bir etkisi
bulunmakta midir? Eger bulunuyor ise bu etki pozitif mi yoksa negatif midir?” ve
ikinci aragtirma sorusu “AB-28 {ilkelerinin makroekonomik degiskenlerinin Tiirkiye
banka karlilig1 {izerinde 6nemli bir etkisi bulunmakta midir? Eger bulunuyor ise bu

etki pozitif mi yoksa negatif midir?” olacaktir.

Bu ¢alisma i¢in, Tiirkiye’deki 34 banka incelenmis ve Aralik 2016 itibariyle bankacilik
sektoriindeki aktif bilyilikliiglin %91’ini olusturan 26 adet banka calismaya dahil

edilmistir. Bu bankalar iki farkli yontem kullanilarak smiflandirilmistir. Birinci
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yontemde, aktif biiyiikligi 100 milyon TL’ ye esit veya bu tutarin {izerinde olan 9
banka “Ana Bankalar” olarak isimlendirilirken; geriye kalan 20 banka “Diger
Bankalar” olarak isimlendirilmistir. Diger siniflandirma yonteminde ise, Tirkiye
Bankalar Birligi’nin siralamasina gore biiyiikk Olgekli banka kategorisinde olan 7
banka, “Biiyiik Bankalar” olarak incelenmistir. Geriye kalan 19 banka ise “Kiigiik
Bankalar” kategorisinde ele alinmistir (Tezin ana konusu olmasa da, Tiirkiye Bankalar
Birligi’nin biiyiik ve orta 6l¢ekli olarak tanimladigi 12 banka icin farkli bir veri seti
olusturulmus ve analizler bu set i¢in de tekrar edilmistir ve sonuglar tezin ek kisminda

sunulmustur).

Calismadaki veri seti Aralik 2007 ve Aralik 2016 arasindaki 10 yillik donemi
kapsamaktadir. Bankalara ait ihtiya¢ duyulan veri, Tiirkiye Bankalar Birligi tarafindan
hazirlanan bankalarin yillik finansal raporlar1 ¢alismasindan alinmistir. Bilangoya ait
degiskenler i¢in yi1l sonu degerleri kullanilirken, gelir tablosuna ait degiskenler i¢in
yillik degerler kullanilmistir. Veride farkli bankalara ait zaman serileri bulundugu i¢in

panel veri kullanilmistir.

Banka karliliginin incelendigi ¢calismada, literatiirde de oldukg¢a tercih edilmis, 6nemli
karlilik 6lgiitleri, bagimli degisken olarak kullanilmistir. Bu bagimli degiskenler Aktif
Getiri Orani1, Ozkaynak Getiri Oran1 ve Net Faiz Marji’dir. Aktif Getiri Oran1 (ROA),
net gelirin toplam aktiflere oraniyken, Ozkaynak Getiri Oran1 (ROE), net gelirin
toplam 6zkaynaga oranidir. Net Faiz Marj1 (NIM) ise, net faiz gelirinin faiz getiren
aktiflere boliinmesiyle hesaplanmaktadir. Bankaya 6zel bagimsiz degiskenlerden biri,
arastirma sorularindan olan ve risk agirlikli varliklar kullanilarak hesaplanan sermaye
yeterlilik oran1 (CAR) degiskenidir. Bunun yaninda, literatiirde sermaye yeterliligini
6lecmek icin sik¢a kullanilan, toplam 6zkaynagin toplam aktife boliinmesiyle bulunan
sermaye yeterlilik oran1 (CAR2) da, ¢aligmanin saglamligin1 6lgebilmek ve risk
agirhikli varliklarla hesaplanan sermaye yeterlilik orani ile ilgili daha fazla fikir

edinebilmek icin ¢alismaya dahil edilmistir.
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CAR, bankanin ana sermaye ve katki sermaye toplamimin risk agirlikli varliklara
boliinmesiyle hesaplanmaktadir. Bu oranin yiiksek olmasi, bankanin daha az risk
tasidigini ve daha az maliyetle bor¢lanabilecegini gostermektedir. Bu nedenle, CAR
ve karlilik arasinda pozitif bir iligki olmasi beklenmektedir. Literatiirde, Tiirkiye’deki
banka karlilig1 belirleyicileri ile ilgili yapilmis ve CAR2’yi bagimsiz degisken olarak
kullanmis ¢alismalarin sonuglar1 dogrultusunda da banka karliligi ve CAR2 arasinda
da pozitif bir iliski beklenmektedir. Yine literatiir taramasinin 1siginda, yerli ve
yabanci bankalarin farklilasabildigi goriildiigiinden ve veri setinde yer alan 15 banka
yabanci oldugundan, bankalarin milliyetlerini gosteren bir kukla degisken tanimlanmis
(DNATIONALITY) ve yine bagimsiz degisken olarak ¢alismaya dahil edilmistir.
Ancak, yine literatiirdeki makalelerin farklilasan sonuglarindan dolay1 bu degiskenin
karlilik tizerindeki etkisinin yonii ile ilgili net bir beklenti olusmamistir. Diger bir

bagimsiz degisken kategorisi ise makroekonomik kontrol degiskenleridir.

Kullanilan makroekonomik kontrol degiskenlerinden ilki, Tirkiye’nin Avrupa ile
ticarete agikligini gosteren ve Avrupa Birligi {ilkelerine yapilan ihracatlar ve Avrupa
Birligi’nden yapilan ithalatlarin toplamimin Tiirkiye Gayrisafi Yurtici Hasilasi’ndaki
pay1 olan ticarete aciklik (OTT) degiskenidir. Degiskeni hesaplarken kullanilan veri
Tiirkiye Istatistik Kurumu’ndan almmustir. Bu degiskenin artisinin aradaki islemleri
kolaylagtirmas1 beklendiginden, banka karliligimi olumlu ydnde etkilemesi

beklenmektedir.

Avrupa Birligi ile iligkili olan diger makroekonomik kontrol degiskeni, Avrupa Birligi
Enflasyon Orani’dir (EU IR) ve verisi Ekonomik Kalkinma ve Isbirligi Orgiitii’niin
(OECD) sitesinden almmustir. Tiirkiye’nin ithalatlar1 incelendiginde, 2016 Aralik
itibariyle Tiirkiye’nin ithalatinin %38.2’sinin Avrupa Birligi iilkelerinden oldugu
goriilmektedir. Ithal edilen fiiriinlerin ¢ogu ham madde oldugundan, Avrupa
Birligi’ndeki enflasyon artisi dolayli olarak Tiirkiye’de {iretilen iiriinlerin de
fiyatlarinin artmasina sebep olmaktadir. Bu nedenle, EU IR ile banka karlil1g1 arasinda

negatif yonlii bir iligki beklenmektedir.
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Avrupa Birligi ile iligkilerin Tiirkiye’deki bankalarin karliligin1 nasil etkileyecegini
anlamak i¢in kullanilan son degisken ise TRY/EUR doviz kurudur (FX). Kur verisi
Tirkiye Cumhuriyeti Merkez Bankasi’nin sitesinden alinmistir. Doviz kuru, EU IR
degiskeninden negatif yonde etkilendiginden, FX ve banka karlilig1 gostergeleri

arasinda pozitif yonde bir iligki beklenmektedir.

Turkiye ile ilgili makroekonomik kontrol degiskeni ise, verisi Tiirkiye Istatistik
Kurumu’ndan temin edilen Tiirkiye Enflasyon Orani’dir (TR IR). Enflasyon
oranindaki artig, hane halkinin satin alma giiciindeki diisiis olarak yorumlanabilir. Bu
diistis, kredilerdeki temerriit oranlarini arttirabileceginden, banka karliligin1 diistirmesi
beklenmektedir. Yani enflasyon oraninin banka karlilig1 iizerinde olumsuz bir etkisi

olacag ongoriilmektedir.

Degiskenler hakkinda daha fazla bilgi sahibi olabilmek i¢in daha 6nce bahsedilen
siiflandirma kullanilarak, Ana Bankalar ile Diger Bankalar ve Biiyiik Bankalar ve

Kiigiik Bankalar’in betimleyici istatistikleri analiz edilmigtir.

Bahsedilen degiskenlerle modeller kurulmadan 6nce, Ana Bankalar, Diger Bankalar,
Biiyiik Bankalar ve Kiiclik Bankalar i¢in degiskenlerin korelasyonlari incelenmistir.
Korelasyon matrislerinin incelenmesindeki sebeplerden biri, degiskenler arasindaki
iligkileri daha 1y1 anlayabilmekken bir digeri de bagimsiz degiskenler arasinda ¢oklu
dogrusal baglant1 problemi olup olmadigini kontrol etmektir. Ciinkii ¢oklu dogrusal
baglanti problemi, kurulan modelin tahmin edicisini yanli hale getirmektedir.
Korelasyon matrislerine bakildiginda, yalnizca CAR ve CAR2 degiskenleri arasinda
yiiksek korelasyon oldugu tespit edilmistir. Ancak, bu degiskenlerin ikisi de sermaye
yeterliligi gostergesi olduklarindan zaten farkli modellerde kullanilmalar1 6nceden
planlanmistir. CAR ve CAR2 farkli modellerde oldugu siirece ¢oklu dogrusal baglanti
problemi beklenmemistir. Bu nedenle, Ana Bankalar, Diger Bankalar, Biiyiik Bankalar
ve Kiigiik Bankalar i¢in olmak iizere, CAR ve CAR2 i¢in ayr1 ayr1 ve her bagimh
degisken icin toplamda 24 model kurulmustur. Coklu dogrusal baglanti sorunu

olmadigindan emin olmak i¢in, kurulan her modelde varyans biiyiitme faktorleri

108



hesaplanmistir. Higbir deger 5’ten biiylik olmadigindan ¢oklu dogrusal baglanti
stiphesi ortadan kalkmistir. Modellere ait varyans enflasyon faktorleri ek kisminda

sunulmustur.

Literatiir incelendiginde, panel veri analizi i¢in karma regresyon, genellestirilmis
moment metodu, sabit etki modeli ve tesadiifi etki modeli gibi yontemler kullanildigi
gorilmistir. Modeller tahmin yapma amaciyla kullanilmayacagindan, karma
regresyon, sabit etki modeli ve tesadiifi etki modeli arasindan uygun olan yonteminin
secilmesi gerekmistir. Veride bireysel etki olmamas1 durumunda kullanilacak en ideal
yontem, tiim bankalar1 ayni kabul edecek olan karma regresyon yontemidir. Veri
setinde bireysel etki olup olmadigini anlamak icin Ana Bankalar, Diger Bankalar,
Biiyiik Bankalar ve Kii¢iik Bankalar i¢in ayr1 ayri olabilirlik orani testi yapilmistir.
Olabilirlik orani testi bir hipotez testidir. Bu testte, sifir hipotezi, verinin bireysel etki
icermedigiyken, alternatif hipotez veride bireysel etki oldugudur. Modellerin
olabilirlik orani test sonuclarina bakildiginda, tim modeller i¢cin p degerlerinin
0.05’ten kiigiik geldigi goriilmistiir; bu da sifir hipotezinin reddedildigini gosterir.
Yani, tim siniflarda, veride bireysel etki vardir, ve bu nedenle, analizde karma

regresyon yontemini kullanmak uygun degildir.

Olabilirlik orani testi sonuglarindan sonra, sabit etki modeli ve tesadiifi etki modeli
arasindan tercih yapilmasi gerekmistir. Hangi yontemin daha uygun oldugu, verideki
bireysel etkinin sabit olup olmayisina baghdir. Bireysel etkinin sabit veya tesadiifi
oldugu kanisina varabilmek icin ise Hausman testinden faydalanilmistir. Olabilirlik
orani testi gibi, Hausman testi de bir hipotez testidir. Sifir hipotezi, tesadiifi etki
modelinin uygun olduguyken alternatif hipotez, sabit etki teriminin uygun oldugudur.
Buna karsin, test uygulandigi tiim modellerde sonugsuz kalmistir. Dolayisi ile sabit
etki modeli ve tesadufi etki modeli arasindan tercih yapabilmek i¢in ¢esitli bilgilerden
yararlanilmigtir. Bunlardan ilki, modeldeki hata terimleri ile bagimsiz degiskenler
arasinda korelasyon olmadigi durumda hem sabit etki modelinin hem de tesadifi etki
modelinin tutarli sonuglar verebildigidir (modellerdeki hata terimleri ve bagimsiz

degiskenler arasindaki korelasyona bakilmig, ve yiiksek korelasyon tespit
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edilmemistir, bu analizden tekrar bahsedilecektir). Kullanilan diger bilgi de, sabit etki
modelinin, gercek modeldeki etkiden bagimsiz olarak tutarli sonuglar verebildigi,
ancak, tesadiifi etki modelinin, ger¢ek model sabit etki modeliyken tutarsiz sonuglar
verdigidir. Bahsedilen iki bilgiden yola c¢ikilarak, panel veri analizinde sabit etki

modeli kullanilmaya karar verilmistir.

Panel veri, bazi temel varsayimlara sahiptir. Bu varsayimlar, ¢oklu dogrusal
baglantinin olmayisi hata terimlerinin esvaryansli olmasi ve oto korelasyon
olmayisidir. Sonuglar kismina gecilmeden dnce bu varsayimlar kontrol edilmistir.
Hata terimlerinin esvaryansl olmayisi, daha kiigiik varyansa sahip baska bir tahmin
edici bulunabilecegi anlami tasidigindan, tahmin edici verimsiz hale gelmektedir. Oto
korelasyon ise, bir gozlemin hata teriminin diger gozlemlerin hata terimlerine bagimli
olmast anlamina gelmektedir. Modellerde oto korelasyon olup olmadigim
anlayabilmek adina Durbin-Watson testi kullanilmistir. Durbin-Watson testi sonuglari
2’ye yakin olmadigindan oto korelasyon problemi oldugu sdylenebilir. Veri, zaman
serisi igerdiginden oto korelasyon olmasi beklenen bir sonugtur. Ancak, Durbin-
Watson test sonuglarma bakildiginda, oto korelasyonun diisiik seviyede oldugu

gorulmektedir.

Esvaryanshlik varsayimini kontrol etmek icin ise Breusch-Pagan Lagrange garpam
kullanilmistir. Breusch-Pagan Lagrange c¢arpani testi de bir hipotez testidir. Sifir
hipotezi hata terimlerinin esvaryansli oldugudur. Dolayisiyla alternatif hipotezi hata
terimlerinin degisen varyansh oldugudur. Breusch-Pagan Lagrange carpani testinde,
tiim modellerin 0.05’ten diislik bir p degerine sahip oldugu goriilmiistiir. Bu nedenle
sifir hipotezi reddedilmistir. Modellerde hata terimleri degisken varyanshdir (Bu
varsayimlarin yani sira, hata terimleri ile ilgili varsayimlar (digsallik ve sifir ortalama

varsayimlari) da kontrol edilmistir ve ek kisminda sonuglar1 sunulmustur).

Sonug olarak, modellerin veri setinde oto korelasyon olmamasi ve hata terimlerinin
esvaryansli olmas1 gerekliligi varsayimlarini ihlal edildigi tespit edilmistir. Ancak bu

varsayimlarin ihlali yalnizca verim kaybina yol agmaktadir. Degisken varyans ve oto
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korelasyon bulunmasi durumunda tahmin edici, yansiz olma &zelligini
kaybetmemektedir. Dolayisiyla modellerin bu sekilde kullanilmasina karar verilmistir.

Bahsedilen testlerin 15181nda olusturulan regresyon modeli asagidaki gibidir.

Yit=Pio + P1 X X1it + P2 X X2it + Bz X X3it + PaX Xdit + Bs X X5it + P X X6it

Yitbagimli degiskeni, Bioise i bankasina ait sabit terimi gostermektedir. Yit modellere
gore ROA, ROE veya NIM degiskenini gosterir. X1i modellere gére CAR veya CAR2
degiskenlerini temsil ederken, X2it, X3it, X4it, X5it sirastyla TR IR, EU IR, FX ve OTT
degiskenlerini gostermektedir. X6it ise kukla degisken olan DNATIONALITY yi

temsil etmektedir.

Model 1, 2, 7, 8, 13, 14, 19 ve 20°de Yit, ROA degiskenidir. Bu modellerden 1, 7, 13
ve 19°da X1it bagimsiz degiskeni CAR iken geri kalan modellerde CAR2’dir. Model
3,4,9,10, 15,16, 21 ve 22°de Yit, ROE degiskenidir. Bu modellerden 3, 9, 15 ve 21°de
X1it bagimsiz degiskeni CAR iken geri kalan modellerde CAR2’dir. Model 5, 6, 11,
12, 17, 18, 23 ve 24’te Yit, ROA degiskenidir. Bu modellerden 5, 11, 17 ve 23’te Xlit
bagimsiz degiskeni CAR iken geri kalan modellerde CAR2’dir.

Ana Bankalar i¢in sabit etki modeli kullanilarak ve her bagimli degisken i¢in 2 farkl
model kurulmustur. Elde edilen modeller %99 giiven araliginda istatistiksel olarak
anlamlidir. 1. modelin ayarlanmis R? degeri %61°dir ve bu modelde 3 degisken
istatistiksel olarak anlamli bulunmustur. Anlamli bulunan degiskenler CAR, TR IR ve
OTT degiskenleridir. CAR degiskeninin banka karliligina pozitif bir etkisi oldugu
goriilmektedir. TR IR degiskeni ise ROA’y1 negatif etkilemektedir. OTT ve ROA
arasinda da pozitif bir iliski oldugu gériilmiistiir. Istatistiksel olarak anlamli ¢ikan

degiskenlerin katsayilarinin yonlerinin beklentilerle paralel oldugu goriilmiistiir.

2. modelin de bagimli degiskeni ROA’dir. Bankaya 6zgii degiskeni ise CAR2’dir.
Modelin aciklama giicli %59.1°dir ve 1. modelde oldugu gibi, sermaye yeterlilik

gostergesi olan degisken istatistiksel olarak anlamlidir ve ROA {izerinde pozitif bir
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etkisi vardir. Enflasyon orani degiskenleri (TR IR, EU IR) de istatistiksel olarak
anlamli bulunmustur ve karlilig1 negatif etkilemektedir. Bu modeldeki istatistiksel
olarak anlamli son degisken ise OTT dir ve OTT nin ROA iizerinde pozitif bir etkisi
oldugu goriilmektedir.

3. ve 4. model’in bagimli degiskeni ROE’dir. 3. modelin agiklama giicii %59.1 iken 4.
modelin ayarlanmis R? degeri %55.1°dir. OTT degiskeni her iki modelde de pozitif bir
etki ile istatistiksel olarak anlamli bulunmustur. Model 1’de CAR istatistiksel olarak
anlamlidir ve ROE ile olumlu yonde bir iligkisi vardir. Model 3’te ise TR IR

istatistiksel olarak anlamlidir ve karlilig1 negatif etkilemektedir.

Son 2 modelde NIM agiklanmaya c¢alisilmistir. Bankaya 6zgii degisken olarak CAR’1n
kullanildigr 5. modelde TR IR, FX ve OTT istatistiksel olarak anlamlidir. FX ve OTT
karlilig1 pozitif etkilerken, TR IR negatif etkilemektedir. Bu iki modelin, ilk dort
modele gore daha yiiksek agiklama giiciine sahip oldugu goriilmektedir. 5. modelin
ayarlanmis R? degeri %73.7 iken, 6. modelin aciklama giiciiniin %75 oldugu
gorilmektedir. 6. modelde kullanilan bankaya 6zgii degisken, CAR2, istatistiksel
olarak anlamli bulunmustur. Makroekonomik kontrol degiskenlerinden TR IR karlilig
negatif etkilerken, FX ve OTT nin NIM iizerinde pozitif bir etkiye sahip olduklari

gorilmiistiir.

Diger Bankalar i¢in sabit etki modeli kullanilarak kurulan modellere bakildiginda,
modellerin %99 giiven araliginda istatistiksel olarak anlamli olduklar1 goriilmektedir.
Model 7°de istatistiksel olarak anlamli olan degiskenler CAR ve OTT dir. Bu model,
ROA’daki varyansin %58.5’ini agiklamaktadir. 8. modelin agiklama giicii %63.36
olup 7. modele gore daha yiiksektir ve bu modeldeki bankaya 6zgili bagimsiz degisken
olan CAR2, ROA’y1 agiklamada istatistiksel olarak anlamlidir ve pozitif bir katsayiya
sahiptir. OTT de aynm1 sekilde ROA ile pozitif yonlii bir iligkiye sahiptir.

9. ve 10. modelde kullanilan bagimli degisken ROE’dir. ki modelin ayarlanmis R?
degerleri sirastyla %39.8 ve %40.2 oldugundan birbirlerine oldukca yakin olduklar
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goriilmektedir. Ancak, bu modellerde yalnizca sabit terim istatistiksel olarak anlamli
bulunmustur. 11. ve 12. modeller NIM’1 agiklamaya ¢alismaktadir. 11. modelde FX,
OTT ve TR IR istatistiksel olarak anlamlidir. FX ve OTT degiskenlerinin karlilikla
pozitif iliskileri oldugu goriilmektedir. TR IR ise karlilig1 negatif etkilemektedir. 12.
modelde de bu degiskenler istatistiksel olarak anlamlidir ve etkileri de 11. modelle
ayni yonliidiir. Bu degiskenlere ek olarak, CAR2 degiskeni de istatistiksel olarak
anlamhdir ve degiskenin katsayisi pozitiftir. Modellerin aciklama giicleri sirasiyla

%73.7 ve %75°tir.

Biiyiik Bankalar i¢in kurulan modeller incelendiginde 13. ve 14. modellerin bagimli
degiskeni ROA’dir ve modellerin ayarlanmis R? degerleri sirasiyla %67.7 ve
%61.3’tiir. CAR, 13. modelde, karlilik iizerinde pozitif bir etkiyle istatistiksel olarak
anlamlidir. Iki modelde de TR IR ve OTT istatistiksel olarak anlamli bulunmusken
diger modellerde de oldugu gibi, karliligt TR IR negatif etkilerken OTT pozitif

etkilemektedir.

15. ve 16. modellere bakildiginda 15. modelin acgiklama giiciiniin daha diisiik oldugu
goriilmektedir (sirastyla %60.5 ve %63.1). ki modelde de sermaye yeterlilik
gostergesi olan degiskenler istatistiksel olarak anlamli olmasina ragmen 15. modelde
CAR pozitif bir etkiye sahipken, 16. modelde CAR2’nin karlilik iizerinde negatif bir
etkisi vardir. Iki modelde de anlamli olan diger degisken OTT dir ve bu degiskenin

ROE iizerinde pozitif bir etkisi vardir.

17. ve 18. modellerde sermaye yeterlilik gostergeli istatistiksel olarak anlamli
bulunmamistir. TR IR, FX ve OTT iki modelde de anlami1 olan degiskenlerdir. Ayn
zamanda 17. modelde DNATIONALITY degiskeni istatistiksel olarak anlamlidir. TR
IR disinda anlamli bulunan tiim degiskenler banka karliligini olumlu yonde

etkilemektedir. Modellerin ayarlanmis R? degerleri sirasiyla %65.7ve %64.2°dir.

Kiiciik Bankalar i¢in kurulan modellerin ayarlanmis R? degerlerinin diger banka

siniflarina ait modellere gore diisiik oldugu goriilmektedir. 19. ve 20. modellerde CAR,
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CAR2 ve OTT degiskenleri pozitif etkiyle istatistiksel olarak anlamlidir. Hem 21 hem
de 22. modelde istatistiksel olarak anlamli olan degisken OTT dir. 22. modelde ayni
zamanda CAR2’nin de pozitif bir katsayiyla istatistiksel olarak anlamli oldugu
gorulmektedir. Son iki modelden de yalnizca 22. modelde CAR2 degiskeni istatistiksel

olarak anlamli bulunmustur ve NIM ile pozitif bir iligskiye sahiptir.

Calismanin sonucu, CAR’1in Ana Bankalar’da ROA ve ROE’yi, Diger Bankalar’da ise
ROA ve NIM’1; Biiylik Bankalar’da tiim bagimli degiskenleri, Kii¢iik Bankalar’da ise
ROA’y1 agiklamada istatistiksel olarak anlamli oldugunu gostermistir ve bu degisken
banka karlilig1r iizerinde olumlu bir etkiye sahiptir. Makroekonomik kontrol
degiskenlerinden TR IR ve EU IR karliligi negatif etkilerken, OTT ve FX
degiskenlerinin banka karliligina olumlu bir etkisi oldugu goriilmektedir. Bankalarin

milliyetini temsil edem kukla degiskenin ise karliliga etkisi negatiftir.
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