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The aim of this study is to present an optimized model for bank profitability by
considering the role of modern banking technologies. This research, being exploratory
in nature due to its model development, is also considered applied because its results
are utilized by beneficiaries. A quantitative method is used in this study to optimize
bank profitability while considering the role of modern banking technologies. In the
first step, influential components are identified through library techniques and
document review, followed by mathematical programming for modeling. The
proposed model is optimized using the epsilon-constraint algorithm in the MAPLE
software and further optimized using MATLAB software. The research population, as
a case study, includes documents and articles related to the banking industry. Initially,
a single-component bank, considered as part of the system, was examined. Assume the
bank operates in a seven-hour shift, six days a week. The maintenance activity time
and fintech interventions were set to 7 time units, and the service delivery and
corrective actions were set to 12 time units. With a 10% and 20% increase in the 6 E
and & (M/C) data, significant changes in the objective function and decision variables
were observed. However, changes in other data did not result in noticeable alterations
in the model, indicating the importance of preventing the process from shifting to an
out-of-control state and the significance of changes in the mean and standard deviation
of the targeted quality characteristic. The proposed model determines the optimal value
of each of the four decision variables: sample size (n), sampling interval (h), control
limit coefficient (k), and intervals for preventive fintech actions (t_PM), which
minimizes the total expected cost from integration per time unit. A numerical example
demonstrated the economic impact of cost parameters on the integrated policy of profit
control and preventive fintech actions. Additionally, in this study, the integrated model
was compared with the independent model through a numerical example, and the
significant difference in total cost highlighted the superiority of the integrated model
over the independent model.

Keywords: Bank Optimization, Bank Profitability, Modern Banking Technologies,
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EXTENDED ABSTRACT

Introduction

Bank profitability is critical for the sustainability and performance of financial institutions. As
banks serve as the backbone of an economy, ensuring that they operate efficiently and profitably is
paramount. The financial crisis of 2008 highlighted the vulnerabilities within the banking sector,
prompting scholars and policymakers to re-examine models that could sustain and improve bank
profitability in the face of global financial instability (Tarawneh et al., 2024). As highlighted by Klein
(2022), banks' profitability is a key factor not only in providing returns to investors but also in promoting
economic growth by ensuring that financial institutions can lend and invest adequately (Klein & Weill,
2022).

The profitability of banks is influenced by various micro and macroeconomic factors. Bank size,
for instance, has been recognized as one of the key determinants of profitability. Larger banks are expected
to enjoy economies of scale, which enable them to operate at lower costs compared to smaller banks.
Likewise, liquidity levels within a bank are crucial for its profitability, as higher liquidity indicates the
ability to cover obligations without incurring additional costs (Nguyen et al., 2021). Moreover, the quality
of abank’s loan portfolio is directly correlated with its profitability, as higher-quality loans generate steady
income while requiring fewer reserves for potential losses (Adalessossi, 2023).

In contrast, poor-quality loans increase operational risks and necessitate higher reserves, thereby
reducing profitability. Another critical indicator of bank profitability is the cost-to-income ratio, which
serves as a measure of operational efficiency. A lower cost-to-income ratio typically reflects higher
profitability, as it indicates the bank’s ability to control its operational costs relative to its income (Haddad
& Hornuf, 2022).

From a macroeconomic perspective, factors such as GDP growth and inflation play a crucial role
in determining bank profitability. Banks tend to lend more during periods of economic growth, leading to
higher profitability margins due to increased demand for loans (Wang et al., 2021). Conversely, unexpected
inflation may negatively affect profitability if banks fail to adjust their interest rates accordingly (Phan et
al., 2020).

In recent years, technological advancements, particularly in financial technologies (fintech), have
dramatically transformed the banking sector. Fintech innovations, such as mobile payment gateways and
peer-to-peer lending platforms, have enabled banks to expand their services while improving operational
efficiencies (Hoang et al., 2022; Sun et al., 2023). The increasing reliance on fintech solutions has allowed
banks to cater to previously underserved markets, especially in developing regions, promoting greater
financial inclusion (Guang-Wen & Siddik, 2023). This, in turn, has contributed to overall economic growth
by integrating more individuals and businesses into the formal financial system (Alaassar et al., 2023).

Thus, banks face increasing pressure to optimize their operations in light of these technological
changes. This study focuses on developing an optimized bank profitability model that incorporates the
role of modern banking technologies such as fintech. The model aims to minimize costs while enhancing
the overall profitability of banks through the integration of fintech innovations and preventive fintech
actions.

Methods and Materials

This research employs a quantitative approach to develop and optimize a bank profitability model.
The first step in the research process involved identifying key factors that influence bank profitability
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through a comprehensive review of existing literature and banking-related documents. These factors were
then incorporated into a mathematical model using the epsilon-constraint algorithm, which was initially
applied in the MAPLE software for modeling. Further optimization of the model was carried out using
MATLAB software to refine the results.

The model focuses on determining the optimal values for four decision variables: sample size (n),
sampling interval (h), control limit coefficient (k), and the intervals for preventive fintech actions (t_PM).
These decision variables were optimized to minimize the total expected cost of operations per time unit
while integrating preventive fintech interventions.

The study uses data from existing documents and articles in the banking industry as a case study.
Assumptions for the model include a single-component bank operating in a seven-hour shift, six days a
week. The bank'’s fintech maintenance activity time was set to 7 time units, while the service delivery and
corrective actions were allocated 12 time units. The study also assumed a 10% and 20% increase in key
variables such as 6 E (environmental factors) and 6 (M/C) (machine-related factors) to examine their
impact on the model’s objective function and decision variables.

Findings and Results

The results of the data analysis showed that increases of 10% and 20% in & E and 6 (M/C) led to
significant changes in the model’s objective function and decision variables. The optimal values for the
decision variables were as follows: sample size (n) = 12, control limit coefficient (k) = 1.80, sampling
interval (h) = 6, and intervals for preventive fintech actions (t_PM) = 65.52 time units.

The analysis revealed that changes in other parameters did not produce noticeable shifts in the
model, underscoring the importance of keeping the process under control and preventing deviations in the
mean and standard deviation of key quality characteristics. The model demonstrated that the integration
of fintech interventions and the careful management of environmental and machine-related factors are
essential in minimizing operational costs while maximizing profitability.

Furthermore, a numerical example comparing the integrated model with an independent model
indicated that the integrated approach significantly reduced the total cost of operations. This highlights
the superiority of the integrated model in terms of both economic efficiency and operational effectiveness.

Discussion and Conclusion

The findings from this study emphasize the critical role of modern banking technologies,
particularly fintech, in optimizing bank profitability. By integrating fintech interventions into the
operational model, banks can achieve significant cost savings and enhance their profitability. The
sensitivity analysis of key parameters such as & E and 6 _(M/C) revealed the high importance of preventing
processes from drifting into an out-of-control state, which can otherwise lead to increased costs and
reduced profitability.

Moreover, the study demonstrated that an integrated approach, which combines fintech
maintenance and profitability control, is far superior to independent models that treat these aspects in
isolation. The integrated model not only minimizes costs but also ensures that banks can maintain high
levels of service quality while reducing the risk of process failure.

In conclusion, as the banking sector continues to evolve with the adoption of fintech innovations,
it is crucial for banks to adopt models that optimize their operations while considering the interplay
between technological and operational factors. The proposed profitability optimization model offers a



practical framework for banks to manage these complexities effectively. By continuously monitoring and
adjusting key variables such as environmental and machine-related factors, banks can ensure sustained
profitability in a highly competitive and technologically driven industry.

This research provides a foundation for further exploration into the role of fintech in banking
profitability, offering potential pathways for future studies to explore additional technological
advancements and their implications for the financial industry.
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