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Abstract:

The present study examines the factors influencing the optimization of FinTech in financial markets using a hybrid approach. FinTech, as
one of the fundamental transformations in the financial world, has significantly altered financial interactions, particularly through the
application of advanced technologies such as artificial intelligence, blockchain, and big data processing. The objective of this research is to
identify and model the components that affect FinTech optimization in financial markets and to employ optimization models to enhance their
performance. Initially, to identify the key components, a qualitative method and meta-synthesis technique were utilized. In this phase,
documents and articles related to FinTech and the banking industry were reviewed, and data extracted from other studies were analyzed.
These data encompass various dimensions, including cybersecurity, artificial intelligence indicators, system scalability, and the economic
and social impacts of financial technologies. After identifying the main components, the quantitative phase of the research involved modeling
FinTech optimization based on these components using mathematical programming methods. The proposed optimization models were
implemented using GAMS software with the epsilon constraint algorithm and MATLAB software with the Non-Dominated Sorting Genetic
Algorithm 1l (NSGA-II). The results obtained from the optimization models indicate that improvements in the identified components can
lead to increased efficiency and reduced costs in FinTech systems. This study also demonstrates that employing a hybrid approach and
simultaneously analyzing qualitative and quantitative data can facilitate a more accurate simulation of FinTech performance in financial

markets and offer more effective solutions for improving financial processes.
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Extended Summary

Introduction

Financial technology (FinTech) has emerged as one of the most transformative innovations in the financial sector, reshaping
how financial transactions are conducted through technologies such as artificial intelligence (Al), blockchain, and big data
analytics. The rapid adoption of FinTech solutions has improved financial service accessibility, efficiency, and cost-
effectiveness while simultaneously posing significant challenges related to security, scalability, and regulatory compliance
(Gongalves et al., 2023).

One of the primary concerns in the FinTech ecosystem is its optimization, ensuring that technological advancements align
with market demands, regulatory frameworks, and economic constraints. Several studies have emphasized the critical factors
influencing FinTech development, including cybersecurity (Najem et al., 2022), Al-driven automation (Demir et al., 2022),
financial inclusion, and the role of machine learning algorithms in fraud detection and risk management (Alba et al., 2024).

Additionally, the interplay between FinTech and economic variables, such as interest rates, inflation, and liquidity, has been
extensively discussed in prior research. A well-optimized FinTech ecosystem can mitigate market inefficiencies, reduce
transactional costs, and foster economic growth (Ahmed et al., 2022). However, regulatory inconsistencies, consumer trust

issues, and the digital divide remain key obstacles to FinTech’s full potential (Chang et al., 2022).

O
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This study aims to design a comprehensive model that identifies and optimizes the key factors affecting FinTech
performance in financial markets. By adopting a hybrid research approach, this study integrates qualitative data analysis with
quantitative modeling techniques to develop an optimization framework capable of enhancing FinTech efficiency.

Methods and Materials

This research follows a hybrid approach combining qualitative and quantitative methods. In the first phase, a qualitative
method utilizing meta-synthesis was employed to identify the key factors influencing FinTech optimization. This phase
involved reviewing academic papers, industry reports, and regulatory documents on FinTech developments. The extracted data
were analyzed to categorize relevant themes, including cybersecurity measures, Al-driven financial decision-making,
scalability issues, and the socioeconomic impact of financial technology applications.

The second phase involved quantitative modeling using mathematical optimization techniques. The identified factors were
incorporated into an optimization framework developed through mathematical programming methods. The study implemented
two optimization models: one using the General Algebraic Modeling System (GAMS) with the epsilon constraint algorithm
and another utilizing MATLAB with the Non-Dominated Sorting Genetic Algorithm 11 (NSGA-II).

By integrating these models, the study assessed different scenarios for optimizing FinTech systems, taking into account
variables such as operational costs, risk mitigation measures, and scalability constraints. The models were tested with real-
world financial data to validate their effectiveness in enhancing FinTech performance.

Findings

The findings from the meta-synthesis phase revealed that FinTech optimization is influenced by a combination of
technological, economic, and regulatory factors. Key components identified included advanced Al applications, regulatory
compliance mechanisms, and cybersecurity protocols.

In the quantitative phase, the optimization models demonstrated that improvements in Al-driven automation and blockchain
security could lead to significant efficiency gains. The results indicated that incorporating Al-based predictive analytics reduced
financial risk exposure and improved transaction accuracy. The GAMS-based model optimized FinTech parameters by
minimizing costs and maximizing efficiency, whereas the MATLAB-based NSGA-II model provided multi-objective
optimization solutions, balancing scalability and operational efficiency.

The study found that increasing investment in cybersecurity frameworks significantly enhanced FinTech adoption rates,
with a notable decrease in fraudulent activities. Furthermore, financial institutions that integrated Al-powered fraud detection
systems experienced a measurable reduction in financial losses due to fraudulent transactions.

Additionally, the results highlighted that a hybrid approach—combining qualitative insights with quantitative modeling—
provided a more comprehensive understanding of FinTech performance in financial markets. The proposed models
demonstrated that balancing technological innovation with regulatory compliance was crucial in ensuring sustainable FinTech
development.

Discussion and Conclusion

The results of this study confirm that FinTech optimization relies on a combination of technological innovation, economic
stability, and regulatory adaptation. The developed models provide a framework for financial institutions and policymakers to

enhance FinTech efficiency while mitigating risks associated with cybersecurity and regulatory compliance.
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By integrating Al-driven optimization techniques with robust cybersecurity measures, financial organizations can achieve
significant improvements in transaction security and operational cost reductions. The findings also suggest that investing in
blockchain-based transaction verification can further enhance transparency and fraud prevention in financial markets.

This study highlights the importance of a hybrid research approach in capturing the complexities of FinTech ecosystems.
Combining qualitative and quantitative methodologies allows for a more holistic analysis, identifying key optimization factors
and their interactions within financial markets.

Future research should explore the impact of emerging technologies such as quantum computing and decentralized finance
(DeFi) on FinTech optimization. Additionally, studies focusing on consumer behavior and trust dynamics in digital financial
transactions could provide further insights into the scalability of FinTech applications.

In conclusion, this study contributes to the growing body of knowledge on FinTech optimization by developing a
comprehensive model that integrates both qualitative insights and quantitative mathematical programming. The findings offer
practical recommendations for financial institutions, regulators, and technology developers seeking to enhance FinTech
efficiency in evolving market conditions.
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