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Abstrak:

This study is motivated by the importance of banking financial performance as an indicator of the success of the
intermediation function and the stability of the financial sector, particularly in the context of the Indonesian
banking industry, which faces dynamic competition, risk management challenges, and increasing efficiency
demands. This research aims to analyze the effect of the Loan-to-Deposit Ratio, Asset-to-Equity Ratio, Total
Deposits-to-Total Assets Ratio, Capital Adequacy Ratio, and Asset Growth Ratio on Return on Assets, as well as
to examine the role of Bank Size as a moderating variable in these relationships. This study employs a quantitative
approach. The data used are secondary data obtained from the financial statements of banks listed on the Indonesia
Stock Exchange and publications issued by the Financial Services Authority during the research period, which
were then analyzed using panel data regression and moderated regression analysis. The results show that, partially,
the Loan-to-Deposit Ratio, Asset-to-Equity Ratio, Total Deposits-to-Total Assets Ratio, Capital Adequacy Ratio,
and Asset Growth Ratio do not have a significant effect on Return on Assets. In addition, Bank Size has not been
proven to significantly moderate the relationship between all independent variables and Return on Assets.
Nevertheless, the research model simultaneously indicates that the variables examined are related to bank
profitability. The conclusion of this study emphasizes that banking profitability is not solely determined by internal
financial ratios and bank size but is also influenced by other factors outside the research model.

Keywords: loan to deposit ratio, asset to equity ratio, total deposit to total asset ratio, capital adequacy ratio, asset
growth ratio.

INTRODUCTION

The stability and performance of the banking sector play a crucial role in maintaining
global economic balance, particularly following the COVID-19 pandemic, which caused
uncertainty and disruption to the financial system. Banks face various challenges, such as
interest rate volatility, increased credit risk, and pressure on profitability. In this context, bank
performance is generally measured through financial ratios such as the Loan-to-Deposit Ratio
(LDR), Capital Adequacy Ratio (CAR), and Total Deposits to Total Assets (TD/TA), which
reflect operational efficiency and risk management capabilities.

Globally, the implementation of regulations such as Basel III emphasizes the importance
of capital adequacy and risk management in maintaining bank resilience. However, the
relationship between financial ratios and profitability is not always linear. Excess capital can
actually reduce profit efficiency; therefore, banks must balance stability and profitability
optimization in their financial management.

Differences in banking performance are also evident regionally, influenced by
governance, organizational structure, and bank size. Larger banks tend to be more resilient to
economic pressures due to their risk diversification and operational efficiency. Therefore, bank
size is an important variable that can strengthen or weaken the relationship between financial
ratios and bank performance, as emphasized in Bank Financial Performance with Bank Size as
Moderation (Zahid & Ramij, 2025).

The development of financial technology (fintech) and digitalization has significantly
transformed the structure of the banking industry. In the initial stages, digitalization can
suppress profitability due to high technology investment costs. However, in the long term,
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digitalization can improve operational efficiency and expand service reach. This requires banks
to adapt their asset and liquidity management strategies to remain competitive in the digital era.

In Indonesia, the banking sector plays a strategic role as a pillar of national economic
stability, with steadily increasing asset growth. However, bank profitability, as measured by
Return on Assets (ROA), has fluctuated in recent years due to the impact of the pandemic,
policy changes, and macroeconomic dynamics. This situation highlights the importance of
effective financial management in maintaining bank stability and performance.

Furthermore, increasing digitalization and the emergence of digital banks and fintech
firms have intensified competition in the Indonesian banking industry. These changes have
affected financial intermediation patterns and bank asset structures, necessitating a
reassessment of traditional financial ratios such as LDR, CAR, and TD/TA in explaining
profitability in the era of digital transformation.

Theoretically, this research is based on financial intermediation theory, capital structure
theory (trade-off theory), and asset growth theory, which explain that efficient fund allocation,
capital adequacy, and asset expansion play important roles in determining bank profitability.
However, various previous studies have shown inconsistent results, necessitating more
contextual empirical analysis tailored to the characteristics of Indonesian banking.

The novelty of this research lies in the integrated model it proposes. Rather than testing
liquidity, capital, funding structure, and growth separately, the study combines LDR, Asset
Efficiency Ratio (AER), TD/TA, CAR, and Asset Growth Ratio (AGR) within one framework
and positions Bank Size as a moderating variable. This is important because large banks may
benefit from better diversification, lower funding costs, wider digital reach, and stronger market
confidence; however, they may also face bureaucracy, inefficiency, or diminishing marginal
returns to scale. Testing moderation allows the study to move beyond a direct-effect model and
examine whether the impact of each financial ratio depends on the scale of the bank.

Based on this reasoning, the purpose of the research is to analyze the effect of LDR,
AER, TD/TA, CAR, and AGR on ROA and to test whether Bank Size moderates these
relationships in Indonesian listed banks. The objective is not only to determine whether each
ratio has a direct influence on profitability but also to clarify whether larger banks translate
liquidity, capital, and growth conditions into profitability differently from smaller banks. In this
way, the study contributes to a more nuanced explanation of bank financial performance under
Indonesian market conditions.

The expected contribution of the research is threefold. From a theoretical perspective, it
enriches the literature on financial intermediation, capital structure, and bank performance
determinants by testing a moderation-based model in an emerging market banking context.
From a practical perspective, it can help bank managers evaluate whether profitability should
be improved through liquidity optimization, funding restructuring, capital management, or
growth discipline rather than relying solely on scale. From a policy perspective, it provides
evidence that can assist regulators in understanding whether strong assets and capital buffers
are sufficient indicators of sound performance. Ultimately, this study aims to provide a more
comprehensive foundation for improving profitability while preserving banking stability in
Indonesia’s increasingly competitive and digitalized financial system.

RESEARCH METHOD

This study used an explanatory quantitative design to analyze the causal relationship
between financial ratios and bank profitability in Indonesia. The data used are secondary data
in the form of annual financial reports of banks listed on the Indonesia Stock Exchange (IDX)
for the 20202024 period. A panel data approach was chosen to capture the dynamics of the
relationship between variables over time. The dependent variable in this study is Return on
Assets (ROA), while the independent variables include the Loan to Deposit Ratio (LDR), Asset

2095



to Equity Ratio (AER), Total Deposit to Total Asset (TD/TA), Capital Adequacy Ratio (CAR),
and Asset Growth Ratio (AGR). Bank Size is used as a moderating variable measured by total
assets. The study population is all banks listed on the IDX, using a purposive sampling
technique based on certain criteria such as the availability of complete financial reports and the
absence of delisting during the study period. Based on these criteria, a sample of 30 banks was
obtained. Data were collected through documentation methods and have undergone verification
and adjustment processes such as winsorizing to address outliers, thereby improving data
quality and consistency. Data analysis was conducted using panel data regression with a
Moderated Regression Analysis (MRA) approach to test the direct effects and interactions
between variables. Prior to the analysis, descriptive statistical tests and classical assumption
tests were conducted, including normality, multicollinearity, heteroscedasticity, and
autocorrelation, to ensure model validity. Furthermore, the best model was selected using the
Hausman test and robustness test to ensure consistency of the results. Hypothesis testing was
conducted using the F-test to examine simultaneous effects, the t-test for partial effects, and the
coefficient of determination (R?) to measure the model's ability to explain variations in
profitability. The analysis also included interpretation of regression coefficients and testing for
moderating effects to assess the role of bank size in strengthening or weakening the relationship
between financial ratios and ROA. With this approach, the research is expected to produce
valid, reliable, and relevant empirical findings in explaining banking profitability performance.

RESULTS AND DISCUSSION

The analysis in this study is banking companies listed on the Indonesia Stock Exchange
and consistently published financial reports during the observation period of the study, namely
2020 to 2024. Based on the sample selection process using a purposive sampling method
according to the research criteria, 30 banks were obtained as research samples with a total of
150 panel data observations (30 banks x 5 years). The banks included in the research sample
include various categories of commercial banks, including state -owned banks , national private
banks, and banks with international ownership structures. The diversity of bank characteristics
in this research sample allows for a more comprehensive analysis of the dynamics of banking
financial performance in Indonesia, particularly in understanding how liquidity ratios, capital
structure, asset growth, and bank size can affect the level of profitability. In the context of the
banking industry, profitability as measured by ROA is often used as a primary indicator to
assess the efficiency of bank management in managing productive assets to generate profits,
making this ratio one of the important measures in evaluating bank performance (Tahu et al.,
2023) . The distribution of research observations by year can be seen in the following table.

Table 1. List of research observations
Number of

Year Observations Percentage
2020 30 20%
2021 30 20%
2022 30 20%
2023 30 20%
2024 30 20%
Total 150 100%

Source: Processed by the author (2026)

The even distribution of data each year indicates that this study uses a balanced panel
data structure , so each bank has the same number of observations throughout the study period.
The use of panel data offers methodological advantages because it allows for a more
comprehensive analysis of inter-firm variations and changes in financial performance over

2096



time. The panel data approach also allows the study to capture the dynamics of the relationship
between financial ratios and bank profitability more accurately than cross-sectional or time-
series approaches alone. Previous research has shown that panel data analysis in the banking
sector is highly relevant for identifying factors influencing bank profitability because it can
simultaneously combine the time dimension and company characteristics (Rohman et al., 2022)

In addition to the distribution of observations by year, the characteristics of the research
data can also be seen through descriptive statistics of each research variable. The variables
analyzed in this study include the Loan to Deposit Ratio (LDR), Asset to Equity Ratio (AER),
Total Deposit to Total Asset Ratio (TD/TA), Capital Adequacy Ratio (CAR), Asset Growth
Ratio (AGR), bank size , and Return on Assets (ROA) as the dependent variable. Descriptive
statistics are used to provide an initial overview of the trend in research variable values, the
level of data variation, and the range of minimum and maximum values found in the research
sample. Presenting descriptive statistics is an important stage in quantitative research because
it can help researchers understand the basic characteristics of the data before conducting
inferential analysis such as panel regression and moderation tests. In banking sector research,
descriptive statistical analysis is often used to identify general patterns of bank financial
performance and potential variations between banks that may affect the results of hypothesis
testing (Raja & Saragih, 2023) .

The subjects of this study consisted of banking companies that met the sample selection
criteria (purposive sampling), namely banks listed on the Indonesia Stock Exchange and having
complete financial reports during the study period. Using a purposive sampling technique, this
study obtained a number of banking companies as research samples with an observation period
spanning several years, resulting in a number of panel data observations. This approach allows
researchers to observe changes in bank financial performance over time and compare
characteristics between banks within a single analytical model. Research in the banking sector
using panel data from banks listed on the Indonesia Stock Exchange is often conducted because
it can provide a more comprehensive empirical picture of the dynamics of bank financial
performance over a given period (Attatur & Gymyastiar, 2024) .

The characteristics of the research data were then analyzed using descriptive statistics
to provide an initial overview of the data distribution of each research variable. Descriptive
statistics include maximum and minimum values, measures of central tendency such as the
mean and median, and measures of variability such as standard deviation. Descriptive statistical
analysis is an important stage in quantitative research because it can help researchers understand
the general pattern of the data before testing hypotheses through regression models. In banking
research, descriptive statistics are often used to identify variations in financial performance
between banks and to observe trends in financial ratio values within a research period (Nasim
et al., 2025) . The following are descriptive statistics for the research variables used in this
study.

Table 2. Descriptive Statistics of Research Variables
Variable Maximum  Minimum Mean Median Std. Dev.  Obs.

ROA 5.8500 -14.7500 0.8560 0.9600 2.6452 150
LDR 373.6100 0.7600  90.6776 83.7100 42.1057 150
AER 31.1398 1.3289 6.4753 6.1216 4.0758 150
TDTA 0.8485 0.1619 0.6546 0.6832 0.1454 150
CAR 169.9200 0.2400  34.0969 25,5000 25.0471 150
AGR 5.6482 0.2117 1.1401 1.0740 0.4834 150

Source: Processed by the author (2026)

Table 2 shows that the Return on Assets (ROA) variable has a minimum value of -14.75
and a maximum value of 5.85, with an average of 0.856. This indicates significant variation in
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profitability levels between banks during the study period. The ROA standard deviation of
2.645 indicates a wide spread of data from the average value, indicating that the profitability
performance of banks in the study sample is not homogeneous.

The Loan to Deposit Ratio (LDR) variable has an average value of 90.68, with a
minimum value of 0.76 and a maximum of 373.61. This value indicates differences in liquidity
levels between banks in managing third-party funds for credit distribution. Meanwhile, the
Asset to Equity Ratio (AER) variable has an average value of 6.48 with a standard deviation of
4.08, indicating a fairly diverse range of bank funding structures.

The Total Deposit to Total Asset Ratio (TD/TA) variable has an average of 0.65,
indicating that most of the bank assets in the research sample are supported by third-party funds.
The Capital Adequacy Ratio (CAR) variable has an average of 34.10 with a maximum value of
169.92, indicating that some banks have a very high level of capital adequacy compared to other
banks. Meanwhile, the Asset Growth Ratio (AGR) variable has an average of 1.14 with a
standard deviation of 0.48, indicating that the growth of bank assets in the research sample is
relatively stable.

The company size variable ( Bank Size ), measured using total assets, showed a
minimum value of 2,179,873 and a maximum value of 2,427,223,262, with an average of
292,007,639. This indicates a significant difference in the scale of operations between banks in
the research sample. This difference in bank size is an important factor in banking research
because larger banks generally have greater resources, wider access to funding, and better risk
diversification capabilities than smaller banks (Ogundele & Nzama, 2025) .

Overall, the descriptive statistics results indicate that the research data exhibits
significant variation across banks in each analyzed variable. This variation indicates differences
in financial performance characteristics across the banks studied. Therefore, this descriptive
statistical analysis serves as an important foundation for understanding the initial data
conditions before conducting further testing through regression analysis and hypothesis testing
in the following sections.

Description of Research Object

The description of the research object in this study covers all variables used to explain
the financial performance of banks in Indonesia. The research object focuses on the relationship
between several bank financial ratios and Return on Assets (ROA) as a proxy for financial
performance, and Bank Size as a moderating variable. Therefore, the research object relates not
only to banking companies as the unit of analysis, but also to quantitative characteristics
reflected in financial ratios that represent aspects of liquidity, funding structure, capital
adequacy, asset growth, and bank size. In banking research, a good description of the research
object is important because each financial variable represents a different economic function in
bank operations. Therefore, understanding the definition, indicators, and data distribution will
help readers understand the empirical context of the research more fully (Attatur & Gymyastiar,
2024) . Therefore, in this section, each variable is explained in terms of its concept,
measurement proxy, and descriptive statistical description to provide a strong foundation before
entering into the analysis of the research results.

Operationally, this study uses one dependent variable, namely ROA, five independent
variables, namely Loan to Deposit Ratio (LDR), Asset to Equity Ratio (AER), Total Deposit to
Total Asset Ratio (TD/TA), Capital Adequacy Ratio (CAR), and Asset Growth Ratio (AGR),
and one moderating variable, namely Bank Size . These variables were chosen because each
represents an important dimension in the analysis of banking performance. LDR reflects the
ability of intermediation and liquidity management, AER represents a leverage- based funding
structure , TD/TA indicates a bank's dependence on third-party funds to support its assets, CAR
describes the level of capital adequacy in absorbing risk, AGR indicates the expansion of bank
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assets, while Bank Size describes the scale of bank operations which is generally measured
through total assets (Pradhan et al., 2024) . Meanwhile, ROA was chosen as a financial
performance indicator because this ratio shows the bank's ability to generate profits from total
assets managed, so in the context of the banking industry, ROA is considered more
representative for assessing the efficiency of productive asset management compared to several
other profitability measures.

Table 3. Description of Research Objects and Variable Indicators

Description

of Research Variable Dimensions/Aspects Indicator/Pro Meaning of
Objects and Types Xy Measurement
Variables
Measuring the bank's
Return on Net profit to ability to generate
Assets Dependent Profitability
(ROA) total assets profits from assets
under management
Loan to Liquidity / Total creditto  Describes the bank's
Deposit Ratio  Independent Intermediation total third ability to channel funds
(LDR) party funds into credit
Asse?t to . Funding structure / Total assets to Measuring the level of
Equity Ratio  Independent Leverage total equity dependence of assets on
(AER) equity
Total Deposit Shows the proportion of
to Total Asset . Total deposits  asset funding that
Ratio Independent Funding structure to total aisets comes fromé‘:hird party
(TD/TA) funds
Capital Capital to Measuring the bank's
Adequacy Independent Capital adequacy risk-weighted  ability to absorb risk
Ratio (CAR) assets through capital
Asset Growth Independent Company growth Annual total Dfe ECEEGS thf Z‘P;nswn
Ratio (AGR) P pany grow asset growth o1 Dank assets 1ro
period to period
](?’S;}I%E?ZG Moderation Company scale Total assets g;lgr\;siéﬁz scale of bank

Source: Processed by the author (2026)

Based on the descriptive statistics of the research variables, it can be understood that the
object of this research essentially consists of several main dimensions of banking performance.
The first dimension is profitability, which in this study is represented by ROA as the end result
of managing all bank resources. The second dimension is liquidity and intermediation,
represented by LDR, because banks essentially function to channel funds collected from the
public to the productive sector in the form of credit. The third dimension is funding structure
and leverage, indicated by AER and TD/TA, because banks rely heavily on a combination of
equity and third-party funds to finance their assets. The fourth dimension is capital resilience,
depicted by CAR, while the fifth dimension is business expansion, indicated by AGR. Finally,
Bank Size is used as a moderating variable because bank size in company theory and banking
research is often associated with differences in funding capacity, operational efficiency, risk
tolerance, and diversification capabilities (Mukoffi et al., 2024) . Thus, the description of this
research object shows that the model used does not only focus on one financial dimension, but
includes several fundamental aspects that are conceptually relevant to explaining bank
performance.
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To provide a more concrete empirical picture of the research object, each variable is
then presented in the form of descriptive statistics. These statistics include minimum,
maximum, mean, median, range, and standard deviation values. This presentation is important
because it allows readers to see the variation in data between banks and between periods, and
to assess whether the research object has a sufficient distribution of characteristics for further
analysis. In corporate finance research, particularly in the banking sector, descriptive statistics
are often used to demonstrate that the research variables have sufficient diversity to be tested
in a panel model (Jevennie & Estralita, 2025) . The descriptive statistics results in this study
also confirm that the research object has wide variation in terms of profitability, liquidity,
capital structure, and asset size, making the model used realistic in capturing differences in
conditions between banks.

Based on descriptive Table 4.4, the research objects exhibit quite diverse characteristics.
The ROA variable has a significant negative minimum value of -14.75, indicating that during
the observation period, some banks experienced profitability pressures or even relatively high
losses. On the other hand, the maximum value of 5.85 indicates that some banks also
experienced significantly better profitability levels. The average ROA value of 0.8560 indicates
that, in general, the profitability of banks in the sample tends to be relatively low. The LDR
variable shows a very wide range, from 0.76 to 373.61, indicating significant differences in
intermediation strategies and liquidity management between banks. The AER variable also
shows quite high variation, indicating that the leverage structure among banks in the sample is
not uniform. The TD/TA variable has an average of 0.6546, indicating that, in general, bank
asset funding is still dominated by third-party funds. Meanwhile, the CAR variable had an
average of 34.0969 with a maximum of 169.92, indicating that some banks had significantly
higher capitalization levels than others. The AGR variable showed variable asset growth, but
was relatively more stable compared to other ratios. The Bank Size variable was the most
contrasting indicator because it showed the vast differences in operational scale between banks,
ranging from relatively small total assets to banks with very large assets. Therefore, these
descriptive statistics confirm that the research objects indeed consist of banks with
heterogeneous characteristics, making them worthy of further analysis in panel data regression
models and moderation tests.

Overall, the description of the research object shows that each variable used in this study
has a clear conceptual basis, operational indicators, and a sufficiently diverse data distribution
for further analysis. The presentation in tabular and narrative form confirms that the research
object has been systematically explained, both in terms of its concept and empirical data. Thus,
this section serves as an important bridge to the presentation of data processing results and
analysis of relationships between variables in the following subchapters, because readers first
obtain a complete picture of what is actually being studied, how the variables are measured,
and the general data patterns of each variable in the research sample.

Assumption Test Results

The subjects of this study were banking companies listed on the Indonesia Stock
Exchange (IDX) and met the purposive sampling criteria according to the research design. The
selection of banking companies as research subjects was based on the consideration that the
banking sector has a very important intermediary function in the financial system, so changes
in bank financial performance will have a direct impact on the effectiveness of fund distribution,
financial sector stability, and market confidence (Attatur & Gymyastiar, 2024) . In this study,
the data used was balanced panel data consisting of 30 banks over a five-year observation
period, namely the 2020-2024 period, resulting in a total of 150 observations analyzed. The
characteristics of the research subjects in the company context were not explained through
personal attributes such as gender or age, but through corporate attributes relevant to financial
research, such as company size , profitability, liquidity, capital structure, funding structure, and
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asset growth. This approach is in accordance with quantitative research practices in the banking
sector, where descriptive statistics are used to describe the general condition of the research
subjects before inferential testing is carried out (Mukoffi et al., 2024) . Thus, the description of
the research subjects in this thesis not only serves as an initial description of the object being
studied, but also serves as a basis for understanding the diversity of bank characteristics in the
sample, which will subsequently influence the relationship patterns between independent
variables, moderating variables, and dependent variables in the research model.

To provide a more systematic overview of the research subjects, the characteristics of
the banking companies in the sample are presented through descriptive statistics of the research
variables, including minimum, maximum, mean, median, range, and standard deviation values.
This presentation is relevant because descriptive statistics allow researchers to assess the
general position of the data while also observing the level of dispersion and heterogeneity
between banks (Pertiwi & Muslih, 2023) . In this study, the mode measure is not presented
separately because the data, in the form of financial ratios and total assets, are continuous, so
identically repeated values are very limited and less representative as a measure of central
tendency. Therefore, the focus of the research subject description is emphasized on the mean,
median, minimum, maximum, range, and standard deviation, which are methodologically more
informative for company financial data. Furthermore, the Bank Size variable receives special
attention because company size in banking research is often used to differentiate the scale of
operations, funding capacity, and resilience of banks to financial stress (Pradhan et al., 2024) .
Therefore, the description of the research subjects through descriptive statistics not only
explains the data numerically, but also confirms that the research sample consists of banks with
varying characteristics, both in terms of asset size, profit-generating ability, and funding and
capital structure.

Based on the Descriptive Statistics of the Research Variables, the research subjects
showed a fairly high level of heterogeneity. The ROA variable as a proxy for profitability had
a minimum value of -14.75 and a maximum of 5.85 with a mean of 0.8560, indicating that some
banks experienced significant profitability pressures, while others were still able to record
relatively good profits. The LDR variable had a very wide range, from 0.76 to 373.61, indicating
a quite striking difference in liquidity and intermediation strategies among the banks in the
sample. The AER variable also showed a diversity of funding structures, while the TD/TA
showed that the average proportion of third-party funds to total assets was at 0.6546, indicating
that third-party funds remained the dominant source of funding for banks. For CAR, the average
value was 34.0969 with a maximum of 169.92, indicating that some banks had a very high level
of capital adequacy compared to other banks. Meanwhile, the AGR showed that asset growth
among banks was relatively varied, although on average it was still in the moderate range. The
Bank Size variable shows the largest difference, as the minimum total assets value is only
around 2.18 million, while the maximum value reaches over 2.4 billion, confirming that the
research subjects consist of banks with very diverse business scales. Thus, the description of
the research subjects shows that the sample used is indeed realistically representing the diversity
of bank characteristics in the Indonesian capital market, making it suitable as a basis for further
analysis in the classical assumption testing stage and panel regression models.

Classical Assumption Test

Classical assumption tests were conducted to ensure that the empirical model used in
this study meets the basic requirements of regression analysis and can produce estimates that
are feasible for interpretation. In panel data research, classical assumption testing is not always
identical to ordinary linear regression, because the panel data structure has its own
characteristics, particularly the simultaneous presence of cross-section and time series
dimensions. Therefore, several adjustments were made in interpreting the classical assumption
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results. Based on the EViews output, this study tested for normality, multicollinearity,
heteroscedasticity, and autocorrelation. These classical assumption tests are important so that
the coefficient estimates can be read more convincingly and avoid biased interpretations caused
by statistical issues in the model. In panel data-based banking studies, testing assumptions such
as multicollinearity and heteroscedasticity remains crucial because they are directly related to
the stability of model parameters and the validity of hypothesis testing (Enam et al., 2025) .
Therefore, before proceeding to the main analysis, the following classical assumption test
results are used to confirm that the research model has been tested systematically and
adequately.

Normality Test

Based on the output of this study, no formal normality test was performed because the
data used were panel data. In the practice of panel data analysis, the assumption of residual
normality is not always a primary requirement as in classical linear regression, especially when
the number of observations is relatively sufficient and the focus of the analysis is on the
consistency of the coefficients and the validity of the panel model. Furthermore, banking
financial data often has an asymmetric distribution due to differences in company size, asset
scale, and variations in financial ratios between banks, so that normality testing on panel data
is not always the primary basis for determining model feasibility. Thus, the omission of a
normality test in this study is still methodologically acceptable because the model used is panel
regression, not pure cross-sectional regression.
Multicollinearity Test

A multicollinearity test was conducted to determine whether there was excessive
correlation between independent variables. Based on the results, all correlation coefficients
between independent variables were below the general limit of 0.85, thus the model was
declared free from serious multicollinearity problems. The highest correlation was seen
between CAR and TD/TA at -0.679891, while other correlations, such as LDR and TD/TA at -
0.678458 and LDR and CAR at 0.547324, were also still at a tolerable level. These results
indicate that each independent variable still represents different information and does not
substitute each other excessively in the model. Thus, this research model meets the assumption
of being free from multicollinearity, so that the resulting regression coefficients can still be used
to explain the influence of each variable on bank profitability.

Table 4. Summary of Multicollinearity Test

Correlation
Variable Pairs Coefficient
LDR - AER -0.3387
LDR - CAR 0.5473
LDR - TD/TA -0.6785
LDR - AGR 0.0645
AER — CAR -0.4895
AER - TD/TA 0.1634
AER - AGR 0.1280
CAR - TD/TA -0.6799
CAR - AGR 0.4068
TD/TA — AGR -0.3563

Source: Processed by the author (2026)
Heteroscedasticity Test

The heteroscedasticity test was conducted to determine whether the residual variance of
the model was constant. The Prob(F-statistic) value was 0.977157, which is greater than 0.05.
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Furthermore, the probability of each variable was all above the 5 percent significance level.
Therefore, this research model is declared free from heteroscedasticity, so that the resulting
residuals do not show any symptoms of variance inequality that could interfere with estimation
accuracy. These results indicate that the model is quite stable in terms of error distribution, so
that the interpretation of the regression results can be done with a better level of confidence,
with the conclusion that there is no heteroscedasticity.

Table 5. Summary of Heteroscedasticity Test
Indicator Mark
F-statistic 0.332834
Prob(F-statistic) 0.977157
Source: Processed by the author (2026)

Autocorrelation Test

In this study, indications of autocorrelation are observed through the Durbin-Watson
Statistic value in the main regression model, specifically the Random Effects Model. Based on
the output of the REM regression test, the Durbin-Watson Statistic value is 1.966868, or very
close to 2. Thus, it can be concluded that the research model does not exhibit serious
autocorrelation symptoms. This value indicates that the model residuals do not exhibit a strong
serial correlation pattern from one period to the next. Thus, the main regression model can be
considered to meet the basic assumption regarding residual independence in the context of panel
data.

Overall, the results of the classical assumption test indicate that this research model is
suitable for use in panel data regression analysis. A normality test was not performed due to the
characteristics of panel data, while tests for multicollinearity, heteroscedasticity, and
autocorrelation yielded adequate results. Therefore, the model can be further developed into a
more in-depth panel model selection and main regression estimation.

Overall, the assumption test results indicate that this research model is in adequate
condition for use in panel data regression analysis. A normality test was not performed because
the research data is panel-based and does not require a normal distribution as a primary
requirement for the model. The multicollinearity test showed that all correlations between
independent variables were below the critical limit, thus there were no multicollinearity
problems. The heteroscedasticity test showed an F-statistic probability value well above 0.05,
thus the model was free from heteroscedasticity. Meanwhile, the autocorrelation test, read
through the Durbin-Watson value in the main REM model, showed a number very close to 2,
thus there was no serious autocorrelation. Thus, this research model can be declared statistically
feasible to proceed to the panel data regression analysis stage, hypothesis testing, and discussion
of the research results.

Hypothesis Test Results

The panel data regression analysis in this study was conducted through several stages:
estimating the Common Effect Model (CEM), Fixed Effect Model (FEM), and Random Effect
Model (REM), followed by selecting the best model using the Chow Test and Hausman Test.
This stage is crucial because panel data allows for differences in individual characteristics
between banks, requiring researchers to determine whether these differences should be treated
as fixed effects or random effects. In banking research, selecting the right panel model is crucial
for interpreting the results, as banks vary in size, strategy, and risk characteristics (Attatur &
Gymyastiar, 2024) . Therefore, the EViews output in this study is not only interpreted in terms
of regression coefficients but also in terms of the accuracy of model selection to ensure that the
hypothesis testing results are truly based on the most appropriate model.
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Panel Regression Model Selection

The first stage is the Chow Test to choose between the Common Effect Model and the
Fixed Effect Model. Based on the Chow Test output, the Cross-section F value is 4.362516 with
a probability of 0.0000, and the Cross-section Chi-square value is 115.562709 with a probability
01 0.0000. Since both probability values are smaller than 0.05, it can be concluded that the Fixed
Effect Model is better than the Common Effect Model. After that, to determine whether the best
model is the Fixed Effect Model or the Random Effect Model, a Hausman Test was conducted.
The Hausman Test results show a Chi-Square Statistic value of 1.556319 with a probability of
0.999545, which is much greater than 0.05. Thus, the final decision shows that the Random
Effect Model (REM) is the most appropriate model to use in this study.

Table 6. Results of Panel Regression Model Selection

Model Testing Statistics  Probability Decision
Chow Test (Cross-section F) 4.3625 0.0000 FEM is better than CEM
Chow Test (Chi-square) 115.5627 0.0000 FEM is better than CEM
Hausman Test (Chi-square) 1.5563 0.9995 REM is better than FEM

Source: Processed by the author (2026)

Random Effect Model Estimation Results

Based on the results of the model selection, this study uses the Random Effect Model as
the main model to test the influence of independent and moderating variables on ROA. The
output on the REM sheet shows that the model has an F-statistic of 1.873068 with a Prob(F-
statistic) of 0.047906. This probability value is smaller than 0.05, so it can be said that the
variables in the model simultaneously influence ROA. In terms of the model's explanatory
power, the Adjusted R-squared value of 0.060552 indicates that approximately 6.06% of the
variation in ROA can be explained by the variables LDR, AER, TD/TA, CAR, AGR, SIZE,
and all interaction variables with Bank Size , while the remainder is explained by other factors
outside the research model. This value is relatively low, but remains realistic in banking
research because bank profitability is generally influenced by many other factors such as credit
quality, operational efficiency, revenue structure, and macroeconomic factors (Afriyani et al.,
2025) .

Table 7. Summary of Random Effect Model Output

Indicator Mark
R-squared 0.1299
Adjusted R-squared 0.0606
F-statistic 1.8731
Prob(F-statistic) 0.0479

Durbin-Watson Stat 1.9669
Source: Processed by the author (2026)

Narrative Explanation of EViews Output

Based on the regression coefficients in the REM model, the LDR variable has a
coefficient of 0.014495 with a probability of 0.084707, which means the direction of the
influence is positive but not significant at the 5 percent level. The AER variable has a coefficient
of -0.111782 with a probability of 0.370618, thus indicating a negative direction and is not
significant. The TD/TA variable has a coefficient of 6.589956 with a probability of 0.055679,
thus indicating a positive direction and is very close to the 5 percent significance limit, but is
still strictly categorized as insignificant. The CAR variable has a coefficient of 0.012813 with
a probability of 0.506040, while the AGR variable has a coefficient of 0.506978 with a

2104



probability of 0.363147; both are positive but not significant. Meanwhile, the SIZE variable as
the main moderating variable also does not show a significant influence, with a probability of
0.459539. For all interaction variables, namely LDR SIZE, AER SIZE, TDTA SIZE,
CAR SIZE, and AGR_SIZE, all probabilities are also above 0.05, which means that Bank Size
is not proven to moderate the relationship between the independent variables and ROA in this
research model.

Table 8. Summary of REM Regression Coefficients

Variables Coefficient Probability Information
LDR 0.0145 0.0847 Positive, not significant
AER -0.1118 0.3706 Negative, not significant

TD/TA 6.5900 0.0557 Positive, not significant
CAR 0.0128 0.5060 Positive, not significant
AGR 0.5070 0.3631 Positive, not significant
SIZE 0.0000 0.4595 Not significant

LDR SIZE 0.0000 0.2284 Not significant

AER SIZE 0.0000 0.2193 Not significant

TDTA SIZE 0.0000 0.2215 Not significant
CAR SIZE 0.0000 0.1264 Not significant
AGR_SIZE 0.0000 0.7060 Not significant

Source: Processed by the author (2026)

Systematically, the EViews output explanation indicates that this research model is
feasible to use simultaneously, but the partial influence of each variable is not strong enough to
explain variations in bank profitability at the 5 percent significance level. This finding is
realistic in the context of the banking industry because internal financial ratios are not always
the sole determinant of ROA. In practice, bank profitability is often more influenced by the
interaction between operational efficiency, productive asset quality, risk management, and
broader economic conditions. Therefore, the results of this panel data regression provide a
strong foundation for substantive discussion in the following sections, particularly in explaining
why some hypotheses are not supported and what the implications are for banking research and
practice.

The results of the hypothesis testing in this study are based on the output of the Random
Effects Model (REM), which was selected as the best model in the panel data regression
analysis. Hypothesis testing was conducted at a 5% significance level (o = 0.05). A hypothesis
is declared supported if the probability value (p-value) is less than 0.05, whereas if the
probability value is greater than 0.05, the hypothesis is declared statistically unsupported. A
summary of the hypothesis testing results can be seen in the following table.

Table 9. Summary of Hypothesis Test Results

. Tested . s - Statistical
Hypothesis Relationships Coefficient Direction  Probability Conclusion
HI LDR - ROA 0.0145 Positive 0.0847 NOU
significant
H2 AER - ROA 0.1118 Negative 03706 Mot
significant
H3 TD/TA -~ ROA 6.5900 Positive 0.0557 ot
significant
H4 CAR - ROA 0.0128 Positive 0.5060 NOt.
significant
H5 AGR - ROA 0.5070 Positive 03631 NOU
significant
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LDRxSIZE - Not

H6 ROA 0.0000 Negative 02284 S
H7 AERXSIZE ~ 0.0000 Positive 02193 Not.
ROA significant
H8 TDTASIZE = 0.0000 Negative 02215 Not
ROA significant
H9 CARGIZE = 0.0000 Positive 0.1264 ot
ROA significant
H10 ﬁg};‘\XSIZE 0.0000 Negative 0.7060 Is\gﬁﬁcam

Source: Processed by the author (2026)

Discussion of the effect of the Loan to Deposit Ratio (LDR) on Return on Assets (ROA).
Based on the regression model estimation results, the LDR variable has a positive but
statistically insignificant coefficient on ROA. Theoretically, the LDR reflects a bank's ability
to channel third-party funds into productive loans, so this ratio is often used to assess the
effectiveness of the bank's intermediation function. When the LDR ratio increases, banks tend
to disburse more credit than they collect, thus increasing the potential for interest income.
However, in the context of this study, the effect of the LDR on ROA does not show strong
significance, indicating that an increase in credit volume is not always followed by an increase
in bank profitability. This may occur because credit risk factors, asset quality, and bank
operational efficiency also play important roles in determining profitability levels. This finding
aligns with research showing that an increase in the loan to deposit ratio does not always
increase profitability because bank profitability is strongly influenced by credit quality and the
efficiency of productive asset management (R & Syaipudin, 2024) . Thus, the results of this
study indicate that increasing credit intermediation in Indonesian banking does not necessarily
directly increase profitability if it is not balanced with effective credit risk management.

Discussion of the effect of the Asset to Equity Ratio (AER) on Return on Assets (ROA).
The regression results show that the AER variable has a negative and insignificant coefficient
on ROA. This ratio essentially describes the level of leverage or the bank's funding structure
derived from debt compared to equity. In capital structure theory, high leverage can increase a
company's financial risk due to greater dependence on external funding sources. When leverage
increases excessively, the burden of financial costs that must be borne by the bank will also
increase, thereby suppressing the level of profitability generated from its assets. This finding is
consistent with research showing that a high debt to equity ratio can reduce the level of bank
profitability due to the increased burden of financial obligations that must be met by the
company (Khatri, 2024) . In the context of Indonesian banking, these results indicate that a bank
funding structure that is too dependent on debt does not always result in improved financial
performance, especially if the cost of funds borne by the bank is greater than the income
generated from financing activities.

Discussion of the effect of the Total Deposit to Total Asset Ratio (TD/TA) on Return
on Assets (ROA). The estimation results show that the TD/TA variable has a positive
coefficient and approaches the level of statistical significance with respect to ROA. This ratio
reflects the proportion of third-party funds used in the bank's asset structure. Theoretically,
increasing third-party funds can expand a bank's ability to disburse credit or make productive
investments, thus potentially increasing interest income and profitability. However, increasing
third-party funds can also increase the interest costs that banks must pay to depositors.
Therefore, the effect of this ratio on profitability is highly dependent on the bank's ability to
manage these funds efficiently. Previous research has shown that the deposit-to-asset ratio does
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not always have a significant impact on bank profitability because the successful utilization of
these funds is heavily influenced by the productive asset management strategy (Poudel et al.,
2022) . Therefore, the results of this study indicate that increasing third-party funds in the
Indonesian banking industry does not necessarily directly improve profitability performance if
it is not accompanied by an optimal fund distribution strategy.

The discussion of the effect of the Capital Adequacy Ratio (CAR) on Return on Assets
(ROA) shows that the CAR variable has a positive but not statistically significant relationship
with ROA. The CAR ratio is the main indicator used to assess a bank's capital adequacy level
in facing operational and credit risks. In banking theory, banks with a high level of capital
adequacy are considered more stable and have a greater capacity to expand credit. However,
increasing capital can also have consequences in the form of increased capital costs that must
be borne by the bank, so it is not always directly proportional to increased profitability. This
finding is consistent with research showing that the capital adequacy ratio can have a positive
relationship with profitability, but the effect is not always significant because bank profitability
is also influenced by operational efficiency and credit asset quality (Khatiwada et al., 2024) .
Thus, the results of this study indicate that high capital adequacy in the Indonesian banking
sector does not automatically increase bank profitability if it is not balanced with an efficient
asset management strategy.

Discussion of the effect of the Asset Growth Ratio (AGR) on Return on Assets (ROA).
Regression results show that the AGR variable has a positive coefficient but is not statistically
significant. The asset growth ratio reflects the business expansion undertaken by banks within
a certain period. Theoretically, asset growth can increase a bank's capacity to generate income
if the assets are used for productive activities such as providing credit or financial investment.
However, excessively rapid asset growth can also increase operational risks and the need for
greater funding. Previous research has shown that asset growth does not always increase
profitability because overly aggressive expansion can increase operational costs and financial
risks faced by banks (Bhandari, 2024) . In the context of this research, these results indicate that
the increase in bank assets in Indonesia during the study period has not been fully able to
generate significant increases in profitability.

Discussion of the role of bank size as a moderating variable in the relationship between
financial ratios and bank profitability. The results of interaction tests indicate that most
moderating variables involving bank size do not have a significant effect on the relationship
between the independent variables and ROA. Theoretically, bank size is often assumed to
strengthen the relationship between financial variables and company performance because
larger banks have greater resources, broader access to funding, and better risk diversification
capabilities. However, in practice, bank size does not always strengthen this relationship,
because larger banks also face higher operational complexity and higher management costs.
Previous research has shown that company size does not always moderate the relationship
between financial ratios and profitability because the influence of financial variables is more
influenced by operational efficiency and the quality of bank risk management (Resmawan et
al., 2023) . Thus, the results of this study indicate that the role of bank size as a moderating
variable in the Indonesian banking sector is still limited and does not consistently strengthen
the relationship between financial ratios and bank profitability performance.

Hypothesis 1 (H1), which states that the Loan to Deposit Ratio (LDR) has a significant
effect on Return on Assets (ROA), shows a coefficient value of 0.014495 with a positive
relationship direction and a probability value of 0.084707. This probability value is greater than
0.05, so statistically the effect of LDR on ROA is not significant. Thus, H1 is not supported.
This statistical conclusion indicates that changes in LDR in the research sample have not been
able to explain changes in ROA significantly at the 95 percent confidence level.

2107



Hypothesis 2 (H2), which states that the Asset to Equity Ratio (AER) has a significant
effect on Return on Assets (ROA), produces a coefficient value of -0.111782 with a negative
relationship direction and a probability of 0.370618. Because the probability value is greater
than 0.05, the effect of AER on ROA is statistically insignificant. Thus, H2 is not supported.
This conclusion indicates that an increase or decrease in AER in the banks included in the study
sample has not resulted in a significant change in the level of profitability proxied by ROA.

Hypothesis 3 (H3) states that the Total Deposit to Total Asset Ratio (TD/TA) has a
significant effect on Return on Assets (ROA). The estimation results show a coefficient value
of 6.589956 with a positive relationship direction and a probability of 0.055679. Although the
direction of the relationship indicates a positive influence and the probability value is relatively
close to the significance limit of 0.05, statistically the value is still greater than 0.05. Therefore,
the effect of TD/TA on ROA is declared insignificant. Thus, H3 is not supported. This means
that statistically there is not enough strong evidence that the proportion of third party funds to
total assets has a significant effect on ROA.

Hypothesis 4 (H4), which states that the Capital Adequacy Ratio (CAR) has a significant
effect on Return on Assets (ROA), shows a coefficient value of 0.012813 with a positive
relationship and a probability of 0.506040. This probability value is much greater than 0.05, so
the effect of CAR on ROA is declared insignificant. Thus, H4 is not supported. This statistical
conclusion indicates that the level of bank capital adequacy in this study is not able to
significantly explain variations in bank profitability.

Hypothesis 5 (H5), which states that the Asset Growth Ratio (AGR) has a significant
effect on Return on Assets (ROA), obtained a coefficient value of 0.506978 with a positive
relationship direction and a probability of 0.363147. Because the probability value is greater
than 0.05, statistically, AGR is declared to have no significant effect on ROA. Thus, HS is not
supported. This indicates that bank asset growth during the study period has not been proven to
have a significant effect on bank profitability.

Hypothesis 6 (H6), which states that Bank Size moderates the relationship between Loan
to Deposit Ratio (LDR) and Return on Assets (ROA), was tested through the LDRXSIZE
interaction variable. The test results show a coefficient value of -0.0000000861 with a negative
relationship direction and a probability of 0.228366. Because the probability value is greater
than 0.05, the moderating effect is declared statistically insignificant. Thus, H6 is not supported.
This conclusion indicates that bank size is not proven to significantly strengthen or weaken the
influence of LDR on ROA.

Hypothesis 7 (H7) states that Bank Size moderates the relationship between Asset to
Equity Ratio (AER) and Return on Assets (ROA), the AER*SIZE interaction variable produces
a coefficient value of 0.0000008319 with a positive relationship direction and a probability of
0.219251. Because the probability value is greater than 0.05, the interaction is declared
insignificant. Thus, H7 is not supported. This means that statistically there is no evidence that
bank size moderates the relationship between AER and ROA.

Hypothesis 8 (H8), which states that Bank Size moderates the relationship between
Total Deposit to Total Asset Ratio (TD/TA) and Return on Assets (ROA), was tested through
the interaction variable TDTAXSIZE. The test results show a coefficient value of -
0.0000000249 with a negative relationship direction and a probability of 0.221508. Because the
probability value is above 0.05, the moderating effect is declared insignificant. Thus, HS8 is not
supported. This statistical conclusion indicates that bank size has not been proven to change the
strength of the relationship between TD/TA and ROA.

Hypothesis 9 (H9), which states that Bank Size moderates the relationship between
Capital Adequacy Ratio (CAR) and Return on Assets (ROA), shows a CARXSIZE interaction
coefficient of 0.0000003230 with a positive relationship direction and a probability of
0.126404. Because the probability value is greater than 0.05, the moderating effect is not
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statistically significant. Thus, H9 is not supported. This means that bank size is not proven to
moderate the relationship between CAR and ROA in this study sample.

Hypothesis 10 (H10), which states that Bank Size moderates the relationship between
Asset Growth Ratio (AGR) and Return on Assets (ROA), was tested through the interaction
variable AGRxSIZE. The estimation results show a coefficient value of -0.000000002378 with
a negative relationship direction and a probability of 0.7060. This probability value is far above
0.05, so the moderating effect is statistically declared insignificant. Thus, H10 is not supported.
This conclusion indicates that bank size has not been proven to strengthen or weaken the
relationship between asset growth and bank profitability.

Overall, the hypothesis testing in this study yielded two major conclusions. First, the
research model is simultaneously valid because all independent variables and interactions
jointly influence ROA, thus supporting the research framework at the model level. Second,
partially, almost all hypotheses do not receive empirical support at the 5 percent level, for either
direct or moderating effects. These results do not imply that the research variables are irrelevant,
but rather indicate that the relationship between financial ratios and bank profitability in
Indonesia is more complex, influenced by many other factors not fully captured in the model.
In banking research, profitability is rarely determined by a single ratio; instead, profitability is
the outcome of the interaction between intermediation strategy, credit portfolio quality,
operational efficiency, funding structure, and broader economic conditions (Pradhan et al.,
2024) .

CONCLUSION

This study concludes that internal financial ratios—LDR, AER, TD/TA, CAR, and
AGR—do not have a significant effect on bank profitability as measured by Return on Assets
(ROA), indicating that the relationship between these ratios and profitability is neither direct
nor linear but influenced by other factors such as asset quality, credit risk, and operational
efficiency. Additionally, funding structure and capital adequacy (AER and CAR) appear to play
a greater role in maintaining stability and managing risk rather than directly driving profits,
suggesting that higher capital levels do not necessarily lead to increased profitability. The
findings also show that bank size does not moderate the relationship between financial ratios
and profitability, implying that the scale of bank assets neither strengthens nor weakens these
effects. Overall, banking profitability is shaped by complex and multidimensional factors,
including management quality and macroeconomic conditions, rather than solely by internal
financial metrics and size. Future research is recommended to incorporate additional variables
such as asset quality indicators (e.g., non-performing loans), operational efficiency measures
(e.g., cost-to-income ratio), corporate governance factors, and macroeconomic variables, as
well as to explore nonlinear or dynamic models to better capture the determinants of bank
profitability.
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