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Abstract Keyword

In the article examining the factors affecting the profitability indicators of the Profitability in
banking sector, which has a large share in the financial sector in Turkey, the  Banking, Returnon
analysis of the factors affecting the return on assets and return on equity ratios of  Agsets Return on
the top 10 deposit banks in 2020, ranked according to their asset size in 2020, was Equity, LASSO
made with the lasso regression method. As a result of the analysis, separate models

X . . regression method
were established for return on assets and return on equity. Among the independent g

variables, only the deposit variable was excluded from the model and it was seen
that the effect on profitability was not as much as the variables of securities
portfolio, equity, NPL ratio, asset share, inflation and gross domestic product.

1. INTRODUCION

Banks, whose main task in the financial sector is to carry out financial intermediation transactions between
fund suppliers and fund demanders, have an important share in the financial sector. Banks working for profit,
like many financial institutions, play an important role in the smooth running of the economy in the
transactions they make for this purpose, while ensuring the stable functioning of the financial structure.
Interpreting the profitability indicators of banks that provide information about the state of the financial
structure in Turkey and in the world; It provides general information about the financial sector.

As of the end of 2020, the share of banks in the financial sector in Turkey is over 90 percent. For this reason,
the profitability indicators of the banks examined in Turkey should not be seen only as a sectoral size, but
rather as a sector in which the changes in the country's economy can be monitored due to its large share in
the financial sector.

Among the profitability indicators in the article, return on equity (ROE) and return on assets (ROA) variables
were selected as dependent variables, and the effects of the variables of securities portfolio, deposit, equity,
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NPL ratio, asset share, inflation and gross domestic product were examined. LASSO regression method was
used in the analysis part of the article. When we look at the literature, it has been seen that more than one
study has been done on the profitability of banks, it has been observed that panel data analysis and regression
methods are used more in the analyzes, while LASSO regression method is not used as widely as panel data
analysis.

In the article, the data of the top 10 deposit banks with the largest asset size as of December 2020, from the
banks in Turkey between the years 2011-2020 were obtained. The application results were obtained and
interpreted using the R programming language.

According to Article 3 of the Banking Law No. 5411, banks; It is divided into 3 as Deposit Banks,
Development and Investment Banks and Participation Banks. Banks are supervised and regulated by the
Banking Regulation and Supervision Agency (BRSA).

Financial statements are the tables in which the transactions of commercial enterprises in a certain period are
monitored. Financial statements; It consists of balance sheet, income statement, cash flow statement and
statement of changes in equity. The data to be used for the article are taken from the income statements and
balance sheets of banks.

The balance sheet is the tables that show the financial situation of the banks in a certain period. In the banks
balance sheet, the assets and resources of the bank are accounted for in accordance with their fair values
under active and passive accounts (Akgiic, 2011). Active accounts include the bank's receivables, passive
accounts include equity and the bank'’s debts, which consist of foreign resources. Bank balance sheet is based
on the principle that active and passive accounts are equal to each other (Takan, 2001). Loans in active
accounts are among the items with the largest share in the banks balance sheet. Foreign resources
(syndication loan, etc.) are mainly used as a source of funds in passive accounts, apart from the shareholders'

equity (Tunay, 2005).

Income statement, on the other hand, is the financial statement that shows the income of the bank within an
operating period (usually 1 year) and the expenses, costs and profits or losses they have obtained as a result
of their activities. The income statement, which expresses the accounting equivalent of net income, shows
the summary of the bank’s performance (Takan, 2001). The main items that make up the income statement
are interest income-expenses, non-interest income-expenses and net profit for the period. Interest income-
expenses, the interest paid by the banks on their deposits and debts and the interest income they receive from
the loans they extend, the income part of the non-interest income-expenses; net fees and commissions,
foreign exchange income, expense from money market and capital market transactions; personel expenses,
provisions, foreign exchange expenses consist of tax and depreciation expenses, and the net profit for the
period consists of the sum of the items that have been counted in general terms. Net profit for the period is
one of the most important profitability indicators showing the profit obtained as a result of the activities of
the bank in an operating period.

Financial statements of banks are disclosed to the public quarterly. Financial statements disclosed to the
public cause competition among banks. The resulting competition enables banks to diversify their products,
see the effects of efficient use of resources on their performance, and evaluate their own performance within
the sector.

Profitability is an indicator of the success of an enterprise in carrying out its activities. The main purpose of
banks and financial institutions is to make a profit, as in other enterprises. Making a profit is very important
in order to sustain the existence of banks, increase their market value and meet the expectations of their
shareholders. Profitability in banking, on the other hand, expresses the profits of the banks in a certain period
as a ratio, not as an amount (Iskenderoglu et al., 2012). Profitability rates are calculated on the basis of the
financial statements (income and balance sheet) announced by the banks. Some ratios are calculated by
taking related items and some ratios are calculated by bringing together the relevant amounts. (Akguc, 2011).
Profitability indicators used as dependent variable in the article; return on assets (ROA) and return on equity
(ROE).

Return on assets is an indicator of how effectively the assets used by the bank in its activities are used and
how much return is obtained on the assets. It is accepted as an efficiency criterion that informs the
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shareholders of the banks about the management efficiency of the bank they are a shareholder of (Siklar,
2004). The formula for return on assets:

Net Profit For The Period
Average Total Assets

ROA =

@)

Return on equity shows the degree of profitability of the capital in the bank, it is a performance criterion that
measures the return on the investment they make, in other words, maximizing the profit, which is the main
goal of the bank's shareholders (Siklar, 2004). The formula for return on equity:

Net Profit For The Period

ROE = -
Average Total Equity

(2)

2. LITERATURE

Yildirim et al. (2021), applied LASSO (Least Absolute Shrinkage and Selection Operator) regression, LARS
regression and multiple linear regression models from penalized regression models to the dataset of 442
patients diagnosed with diabetes. As a result of the analysis of LASSO regression and LARS regression, it
was seen that the same variables were found to be significant and had a higher R2 and mean square error
than the multiple linear regression model.

With the LASSO method seen in the Financial Stability Report published by the CBRT in May 2020, it was
investigated whether the variables on the credit default swap (CDS) were significant in the model. In the
research, it was seen that the effect of exchange rate, exchange rate changes, GDP ratio, VIX index,
indebtedness rate of financial institutions, foreign exchange reserves, loan interest rate, foreign exchange
reserves, dollar and local currency interest difference on CDS. Since the downward movement of the risk
premium is known to have a positive effect on profitability, it has been taken into account in the study while
scanning the literature.

While it is seen that multiple regression method and panel data analysis method are used when examining the
data explaining profitability in banking in the studies in the literature, it is seen that LASSO regression is not
used as widely as panel data analysis in economic data. When we look at the studies on LASSO regression, it
is seen that this method is mostly used in the analysis of data related to health sciences and in studies on
machine learning, but it has not been encountered as often as in other study areas in the analysis of economic
data. The use of the LASSO regression method in the article offers an alternative to the other analyzes in
terms of using the LASSO regression method in economic data.

3. MATERIAL AND METHOD

The data used in the article; It is the year-end data included in the financial statements of banks announced to
the public as of 2011 - 2020. The banks subject to the analysis are the top 10 deposit banks with the largest
asset size as of the end of 2020. The data of the variables were obtained from the financial statements of the
banks and the information on the websites of the CBRT, BRSA, TURKSTAT and The Bank Association of
Turkey.
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In the application part of the article, the LASSO regression method, which has a lower estimation error
compared to other regression methods and makes the selection of the variable at the same time while
analyzing the independent variables that explain the dependent variables, is seen to be more successful than
the least square method, ridge regression method and panel regression method. Evaluation was made in the
conclusion part. The R program was used while performing the LASSO regression method analysis.

4. LASSO REGRESSION METHOD

LASSO (Least Absolute Shrinkage and Selection Operator) regression method is a regression method that
reduces the non-significant coefficients in the model towards zero and provides meaningful variables. The
method was first introduced by the statistician “Robert Tibshirani” in 1996, by using punishment in model
selection in the field of geophysics, and was later developed.

In the LASSO method, by using the penalty term in the L1 norm, the regression coefficients are reduced.
Among the shrinking variables, there are also independent variables with a zero coefficient. These variables
with zero coefficients are excluded from the model and the independent variables that explain the dependent
variable in the model remain. In the LASSO method, by excluding the variable that is not suitable for the
model, variable selection is made at the same time. Thanks to the excluded variable or variables, it becomes
easier to interpret the model as the variables that better explain the model remain in the model. (Kayanan et
al.,2019)

In the regression analysis, while all variables remained in the model, forward selection, backward selection
and stepwise selection methods were used before the LASSO method was used. Since these methods do not
take into account the relationship of the variables with each other, they cause misleading estimations. In the
LASSO regression method analysis, the significant variables explaining the dependent variable remain in the
model. With this feature, it has been seen that the LASSO method, which helps in the estimation of the
regression coefficient and the selection of the compatible variable to be included in the model, is more
successful than the ridge regression method when the number of observations is larger than the number of
independent variables and the independent variables are related to each other. (Zou and Hastie, 2005).

In the LASSO method, the LASS estimator is reduced by the penalization method to obtain a smaller mean
of variance and error squares. The variables to be included in the model are standardized and the
transformation is made so that the mean is 0 and the variance is 1.

Penalized function for linear regression method:

T

p
Ov=|yi— injﬁj Vi — injﬁj + 7\2|3j| 3)
' =1

] ] ]
When it is desired to make parameter estimation and variable selection from this objective function,
Qn =—InL(0) + 1 X |Bj|
The likelihood function in the form is minimized and used for parameter estimation and variable selection.
Y¥_1|B;]: L1 norm penalty term
A: setting parameter (A > 0)
0: parameter vector
InL(.) : log-likelihood function

The LASSO method equation was developed with the aim of minimizing the mean squared error by forcing
the sum of the absolute values of the regression coefficients to be less than a fixed value. The A value is the
parameter that adjusts the shrinkage of the coefficient estimates. If A=0, the equation becomes the same as
the classical regression method model estimator, the EKK method, while the model turns into a multiple
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regression model. (If A is large, it means that all units are penalized, and small means that penalization is not
done much.)

LASSO regression method is also included in machine learning algorithms. In machine learning, an
inference is made from the data consumed and prediction results are obtained. A high A causes over-learning,
i.e. memorizing the data on the training data in the used model, resulting in success only on that data, while a
A of 1 causes all variables to be excluded and the bias to increase due to the low coefficient values. In this
case, incomplete learning, that is, the model used does not fit the training data and the model is not suitable
for new data. In overlearning, the model has high variance and low side, while incomplete learning has low
variance and high side. LASSO regression method used to obtain the highest efficiency with the least
variable; It increases the quality of the trained data by finding the best A value describing the model and
making coefficient estimations with the best A found, and ensures that the coefficients of the most significant
variables remain in the model.

5. ANALYSIS
5.1. Variables Used in the Scope of Analysis and Their Definitions

The variables used within the scope of the analysis belong to the top 10 deposit banks, which have the
highest share in the banking sector as of the 4th quarter of 2020, among the banks in Turkey. The data on the
variables were obtained from the financial statements of the banks, which were announced to the public, and
from institutions such as TURKSTAT and CBRT between the years 2011-2020. Variables taken from banks
balance sheets are called microeconomic variables, and economic variables that are not determined by banks
that are not included in banks' balance sheets but affect the performance of financial institutions are called
macroeconomic variables.

Table 1: Banks included in the analysis

The Name Of The Bank

1 T.C. Ziraat BankasI A.S. 6 Yapi ve Kredi Bankasi A.S.

2 Tiirkiye is Bankasi A.S. 7 Tirkiye Vakiflar Bankasi T.A.O.
3 Tlrkiye Garanti Bankasi A.S. |8 QNB Finansbank A.S.

4 Akbank T.A.S. 9 Denizbank A.S.

5 Tlrkiye Halk Bankasi A.S. 10 |Tirk Ekonomi Bankasi A.S.

Table 2: Variables included in the study

Variables Ratios Taken For Analysis
Dependent Return on Assets (Net profit for the period / Average total assets) (ROA)
Variales Return on Equity (Net profit for the period / Average total equity) (ROE)
. Securities Potfolio (Securities portfolio / Total assets) (SP)
Micro - -
Variables Deposit (Total deposits / Total assets) (DEP)
Independent Equities (Total equity / Total assets) (EQU)
Variales Asset share (Bank's assets / Total assets) (AS)
NPL ratio (Non-performing loans (Gross) / Total loans) (NPL)
Macro Inflation Inflation (INF)
Variables |Gross Domestic Product |Gross domestic product quarterly growth rates (GDP)

The dependent variables used in the application are the performance indicators of the banks.
* Return on Assets (ROA)
* Return on equity (ROE).

Among the independent variables used in the analysis, microeconomic variables specific to the bank are
equity, deposits, NPL ratio, securities portfolio and asset share, while macroeconomic variables are inflation
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and gross domestic product. Microeconomic variables taken from banks' balance sheets were made suitable
for analysis by dividing each variable by total assets due to the size of the amounts in the financial
statements. Macroeconomic variables were included in the analysis by taking annual percentage rates.

While the data obtained from various sources were obtained, the dependent variables of microeconomic
variables, return on assets and return on equity, were used by annualizing according to the end of the year,
while the amounts valid as of the end of the year were taken into account in the independent variables. The
descriptions of the variables used in the application are as follows:

Return on Assets (ROA): It is a ratio showing the profit from the bank's assets. It is one of the important
profitability indicators as it gives information about the effective use of the assets of the banks.

Return on Equity (ROE): It is a ratio showing the profit obtained from the equity of the bank. It is one of
the important profitability indicators as it gives information about the efficient use of banks' equity and is
also used to measure the return on capital of the bank's shareholders.

Assets: These are the total assets of the bank.

Equity: It is included in the bank's resources and refers to the resources provided by the bank's partners. It is
a source that shows the soundness of the bank in times of crisis.

Deposit: These are the funds that the bank receives from the savers.

Credit: It is the purchasing power provided by the bank to real or legal persons, provided that they are
bought back.

Non-performing loans: Loans are classified as non-performing loans if the loan payments given to real or
legal persons exceed 90 days. While the ratio of non-performing loans gives information about the solvency
of the persons or institutions to which the loan is given, it also gives information about the asset quality of
the bank.

NPL ratio: It shows the rate of return of the loans provided by the banks. (Saritas et al.: 2016)
Securities Portfolio: It consists of government debt securities, and other papers (bonds, bills...).
Inflation: It expresses the increase (decrease) in the general level of prices.

Gross Domestic Product (GDP): It is the market equivalent of the products produced within the borders of
the country in a certain time period.

While analyzing, the explanatory variables of return on assets and return on equity, which are profitability
indicators, were examined within the scope of the model. LASSO regression method was applied for the
created model and the best variables explaining the dependent variables, return on assets and return on
equity, were obtained in the analysis. The interpretation of the variables was made according to the results of
the analysis.

5.2. LASSO Regression Analysis

During the application, the dependent variables were modeled separately. Before starting the application, in
order to obtain unbiased and consistent results, the distribution tables of the variables explaining both
dependent variables, correlation analysis table, and assumption tables were examined separately in
accordance with the LASSO regression method. The change distribution of the microeconomic and
macroeconomic independent variables specific to banks used in practice by years is as follows.

Models:
ROA = yj+ B1SP + B,DEP + EQUoz + ,AS + BsNPL + B¢INF + B,GDP + &;;
ROE = yj+ B1SP + B,DEP + B3WQU + BLAS + BsNPL + B¢INF + B,GDP + E;;
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Descriptive statistics:

Table 3: Descriptive statistics of variables in the LASSO regression method

ROA ROE SP DEP EQU AS NPL INF GDP
Minimum 0,06 0,23 0,06 0,48 0,06 0,03 -0,03 0,25 0,13
Maximum 0,16 0,54 0,43 0,68 0,15 0,19 0,07 0,45 0,22
1. quarter 0,11 0,34 0,12 0,55 0,10 0,05 0,03 0,29 0,14
3. quarter 0,13 0,42 0,19 0,60 0,12 0,14 0,06 0,35 0,17
Mean 0,12 0,38 0,16 0,57 0,11 0,10 0,04 0,32 0,16
Median 0,12 0,38 0,15 0,57 0,11 0,11 0,05 0,31 0,16
Variance 0,00 0,00 0,00 0,00 0,00, 0,00 0,00 0,00] 0,00
Standard Deviation 0,02 0,06 0,06 0,04 0,02 0,04 0,03 0,06 0,02
Skewness -0,31 0,22 1,56 0,41 -0,10 -0,19 -1,20 0,85 0,64
Kurtosis 0,22 0,83 4,34 -0,35 -0,08] -1,17 0,73 0,00 -0,17

Table 4: Correlation matrix for the variables in the LASSO regression method

ROA ROE SP DEP EQU AS NPL INF GDP
ROA 100%
ROE 89% 100%
SP 26% 28% 100%
DEP -10% 1% 11% 100%
EQU 56% 15% 7% -19% 100%
AS 24% 17% 63% -11% 17% 100%
NPL -13% -14% 4% 6% -12% 0% 100%
INF -24% -14% -19% 3% -15% -3% -29% 100%
GDP 13% -5% 4% 9% 52% -3% -2% 33% 100%

In the correlation analysis table; It is seen that the highest positive relationship among the variables is
between ROA and ROE variables with 89%, and the lowest negative relationship is between inflation
variables with -24%. When the relationship of ROA, which is one of the dependent variables subject to the
analysis, is examined, it is seen that it has the highest positive relationship with the equity variable with a
rate of 56% and the lowest relationship with the inflation variable with a rate of -24%. When the relationship
between ROE, which is the other dependent variable, is examined, it is seen that it has the highest positive
relationship with the securities portfolio with a rate of 28%, the lowest relationship with the NPL ratio and
inflation variables with a rate of 14%.

5.3. Assumptions

In practice, the variables affecting the profitability of deposit banks, which were among the top 10 banks in
Turkey as of 2020, were analyzed using the LASSO regression method. The ratios obtained from the
financial statements of the year-end data between the years 2011-2020 were used. For the LASSO regression
method; It was seen that the data did not provide the assumptions. In order to eliminate the problem in the
data, the square root transformation was applied to the dependent variables, return on assets (ROA) and
return on equity (ROE), and the independent variables, the inflation variable, and the analysis continued. The
test values obtained as a result of the analyzes are as follows.
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5.3.1. Assumptions for LASSO Regression Analysis

For LASSO regression analysis assumptions, normality, autocorrelation and varying variance assumptions,
which are the assumptions used to determine the suitability of the data for analysis in the regression
equation, were examined separately for the dependent variables return on assets and return on equity. The
null hypotheses of the assumptions to be tested for return on assets and return on equity are as follows:

Ho: There isn’t autocorrelation problem.
Ho: The model provides the assumption of normality.

Ho: There isn’t problem of changing variance.

Table 5: Assumption test values for return on assets

ROA

Assumptions Test Name

Autocorrelation Test VIF mdc | mev oz |akpay| tdo enf | gdp
1,98 | 1,14 | 2,11 | 1,99 | 2,19 | 1,78 | 1,21

Normality Test Shapiro-Wilk Testi 0,19

Heteroskedasticity Breusch-Pagan Testi 0,21

Table 6: Assumption test values for return on equity

ROE

Varsayim Test Name

Autocorrelation Test VIF mdc | mev oz |akpay| tdo enf gdp
198 | 1,14 | 2,11 | 1,99 | 2,19 | 1,78 | 1,21

Normality Test Shapiro-Wilk Testi 0,07

Heteroskedasticity Breusch-Pagan Testi 0,11

In the regression analysis, the assumption, also known as the autocorrelation or multicollinearity problem,
was tested with the VIF values, which are the variance inflation factors. The fact that the VIF values used to
measure the relationships of the independent variables with each other are greater than 10 indicates the
existence of an autocorrelation problem. Looking at the test results, it was seen that the test values of the
variables were less than 10, so there was no autocorrelation problem. When the normality test and the
varying variance tests were examined, it was seen that their values were greater than the significance value
of 0=0.05. The test values being greater than 0=0.05 significance level means that the null hypotheses cannot
be rejected. Considering the undeniable hypotheses and the VIF coefficient, it is seen that the variables are
normally distributed and they do not have the problem of varying variance and autocorrelation.

5.3.2. Model selection and estimation results for the LASSO regression method

In the LASSO regression method, the most suitable variables for the model are found by the penalization
method as a result of the analysis. The selection of models to be found separately for ROA and ROE
variables is as follows.
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Table 7: LASSO regression method estimation results

Coefficients of | Coefficients of

Variables ROA ROE
Intercept 0,07 0,28

SP 0,09 0,26

DEP 0,00 0,00

EQU 0,67 1,03

INF -0,05 -0,05
GDP -0,12 0,80

NPL -0,04 -0,01

AS -0,09 -0,47

R Square 0,90 0,96

Best Lambda Value 0,001 0,005

For ROA and ROE dependent variables according to the LASSO regression method, when the independent
variables used in the application explain the model, it is seen that the independent variables in the model
explain the ROA model by 90% and the ROE model by 96%. The most suitable lambda values for the
models are 0.001 for ROA and 0.005 for ROE. While choosing the model, a selection was made by
considering the a priori expectations (all the independent variables used in the application to be meaningfully
included in the model) and the most appropriate lambda values.

In the LASSO regression method, the coefficients of the variables that do not explain the model as
significantly as other variables are reduced to 0 and removed from the model. Considering the compatibility
of the independent variables with the model according to the estimation results of the models established for
profitability, it is seen that the coefficient of the deposit variable, which is one of the explanatory variables
for the models of ROA and ROE variables, is 0. In this case, it is seen that the deposit variable does not
explain the model as well as the other variables, and the model continues with the SP, EQU, INF, GDP, NPL
and AS variables other than deposits.

When the variable coefficients for two different models are examined, it is seen that while the relationship
between the dependent variables and the dependent variables is the same, except for the GDP variable, only
the GDP variable has a negative relationship with the ROA variable and a positive significant relationship
with the ROE variable.

In the ROA model, it is seen that the variables other than the DEP variable remained in the model. While the
relationship between SP and EQU variables and ROA is positive, the relationship between INF, GDP, NPL
and SP variables and ROA is negative and statistically significant. Looking at the coefficients in the model, it
is seen that a one-unit change in the independent variables of EQU and GDP are the variables that will affect
ROA the most positively and negatively, respectively.

In the ROE model, it is seen that the variables other than the DEP variable remain in the model. There is a
positive relationship between SP, EQU and GDP variables and ROE, and a negative and statistically
significant relationship between INF, and SP variables and ROE. Looking at the coefficients in the model, it
is seen that a one-unit change in the independent variables of EQU and SP are the variables that will affect
ROE the most positively and negatively, respectively.

While there is a positive relationship between the SP variable, which expresses the financial assets of the
banks, and ROA and ROE, it is seen that the ROE variable is more affected by the SP variable and will be
more positively affected by the changes that will occur in the securities. As of 2011, due to the decrease in
the demand for GDDS (Government Debt Securities), the decrease in the share of SP in the balance sheet,
together with the increase in the demand for credit usage and the financing of the public finance deficit with
money market instruments such as bonds and bills, have a positive contribution to profitability.

When the DEP variable, which expresses the deposits of the banks, is examined, it is seen that the ROA and
ROE variables are not included in the models. Considering the DEP variable, when the pressure of the
interest given to the deposit on the profitability of the bank is taken into account, it is seen that the
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profitability affects negatively and when it is considered together with the other independent variables in the
model, the DEP variable is the variable that is excluded from the variables that explain the model.

It is seen that the EQU variable, which expresses the equity of the banks, is the independent variable that
affects the ROA and ROE variables positively. It is seen that the positive effect seen in the balance sheet has
a positive effect on profitability, with the reflection of the positive effect on the income statement due to the
fact that the strong capital structure increases the usage area of the equity capital within the legal restrictions
in the transactions made by the bank.

There is a negative relationship between the NPL variable, which expresses the NPL ratio of the banks, and
the ROA and ROE variables. The increase in the NPL variable indicates an increase in cases where banks do
not take their loans on time or do not take them at all, considering the significant ratio of loans extended to
customers in the balance sheet. It is seen that it has a negative effect on profitability as it significantly affects
the asset quality of banks and causes the asset-liability balance to deteriorate.

It is seen that there is a negative relationship between the AS variable, which expresses the share of banks in
the banking sector, and the ROA and ROE variables in the article. The fact that the AS variable has a
negative effect on profitability shows that the profitability of banks varies depending on the transactions they
make and the effective use of these transactions, not economies of scale.

It is seen that the inflation variable, which is one of the macroeconomic variables that affect the profitability
of banks, is negatively related to ROA and ROE variables, and it affects both dependent variables negatively
at the same rate. It is considered that the negative effect of the INF variable is due to the negative effects of
the increase in the general level of prices, such as the increase in borrowing costs, financial uncertainty and
dollarization, and the deterioration of the asset-liability balance on the profitability of the banks.

There is a negative relationship between the GDP variable, another macroeconomic variable that affects the
profitability of banks, and the ROA variable, and there is a positive relationship with the ROE variable.
Looking at the GDP variable, the changes in the balance sheets of banks with the increase of the GDP
variable are not the same in the ROA and ROE models, the ROE variable is more sensitive than the
macroeconomic variable GDP, the positive contribution of growth while increasing the macroeconomic
activities and stability makes a positive contribution to the ROE variable and positively affects the
profitability. It is seen that negative effects such as increasing cost and decreasing demand have a negative
effect on the ROA variable and have an effect on the profitability not increasing as expected.

6. CONCLUSION AND EVALUATION

In the article, the factors affecting the profitability of the top 10 deposit banks, which are in the banking
sector, which has a large share in the financial system in Turkey as of December 2020, and selected
according to their asset size as of December 2020, between 2011 and 2020 are examined. Securities
portfolio, deposit, equity, NPL ratio, asset share, inflation and gross domestic product data were used as
independent variables for profitability, which was examined through the return on assets and return on equity
criteria.

While obtaining the results, separate models were established for the dependent variables, return on assets
and return on equity, and while analyzing the model to see the effects of the independent variables on the
dependent variables, the LASSO regression method, which excludes the variables with the penalization
method and leaves the best independent variables in the model, was used.

In the LASSO regression method, the deposit variable was excluded from the models. In terms of the
relationship of the coefficients, it is concluded that the GDP variable is negatively related to the return on
assets, positively related to the equity variable, and the coefficients of the other independent variables with
different values are in the same direction in both models.

In the LASSO regression method, it was concluded that the EQU and GDP variables affected the most in the
ROA model, the EQU and GDP variables affected the most in the ROE model, and the SP the least.
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In the LASSO regression method, the variables that reduce the significance of the model were examined and
it was concluded that the absence of deposit variable in the model for the return on assets and return on
equity variables would help in obtaining more meaningful estimations.

When the profitability in banking data is compared with the panel data analyzes in the literature, it is
considered that almost all of the independent variables in the model are found to be significant, since no
dummy variable is added to reduce the degree of freedom in the LASSO regression method and therefore
there is no variable that restricts the acceptance region of the model.

As general evaluation; When the profitability indicators of banks are examined, it is seen that having a strong
equity structure, solid asset structure and decrease in NPL have a positive effect on profitability. However, it
is observed that the increase in gross domestic product and inflation, which are macroeconomic variables,
creates a risk environment and accordingly causes an increase in uncertainty, thus having a negative effect on
profitability. In this situation, where profitability is adversely affected due to the decrease in demands as a
result of prudence, banks should take action especially considering the problems that may arise in
macroeconomic conditions. In this case, it is considered that the operational studies carried out by the
internal systems of the banks to protect and move forward the current situation against the risks that may
arise will contribute positively to the profitability of the banks.
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