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The aim of this research is to present an optimization model for fintech
based on artificial intelligence indices in the financial market. This research
is exploratory in nature due to the model presentation and is considered
applied since its results are utilized by stakeholders. The Non-dominated
Sorting Genetic Algorithm 11 (NSGA-I11) was employed as a metaheuristic
method to solve nine problem simulations. The results obtained from this
method were then compared with the epsilon-constraint method, and the
relationship between the solutions indicated that the developed NSGA-II
algorithm is capable of reaching appropriate solutions in a shorter time
compared to the epsilon-constraint method, particularly for large-scale
problem tests. The outcomes from solving the proposed mathematical
model through the presented nine problem simulations were solved using
the specified algorithms in GAMS and MATLAB software. The model
considered in this research is a bi-objective model aimed at minimizing
inter-cell movements and fintech purchases (cell formation) and
maximizing the relationships of Al operators with network considerations
and operator efficiency on fintechs (operator allocation). This model not
only improves the efficiency of fintechs but also provides a novel and
effective approach to adapting to various challenges in the financial market.
Therefore, utilizing this optimization model can enhance performance and
profitability in the financial market and contribute to development and
progress in the financial space.

Keywords: Fintech, Artificial Intelligence, Financial Market, Non-dominated Sorting
Genetic Algorithm (NSGA-I1).
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Introduction

The financial technology (Fintech) sector has emerged as a dynamic and rapidly evolving field
over recent decades. Leveraging advanced technologies, including artificial intelligence (Al), Fintech
aims to enhance financial processes and offer innovative solutions to existing challenges within financial
markets (Abad-Segura et al., 2020). Fintech's role extends beyond increasing efficiency and reducing
costs; it significantly contributes to economic development and financial inclusion by facilitating broader
access to financial services (Utami et al., 2021). One critical aspect of Fintech is the integration of Al to
improve financial services. Al's capabilities in analyzing big data and utilizing complex algorithms can
enhance financial processes and accelerate decision-making accuracy (Bandyopadhyay, 2022). For
instance, robo-advisors, powered by Al, assist clients in making informed investment decisions, thereby
mitigating investment risks (Belanche et al., 2019).

The use of advanced technologies in Fintech also promotes sustainable development. Evidence
from China's peer-to-peer platforms highlights Fintech's potential in supporting sustainable growth (Deng
et al., 2019). Furthermore, the adoption of blockchain technology in financial systems can enhance
transparency and reduce corruption (Kazachenok et al., 2023). However, the integration of these
technologies also brings challenges, such as ethical issues and privacy concerns associated with Al in
financial systems (Rizinski et al., 2022). Additionally, consumer acceptance of Fintech is influenced by
factors like the fear of COVID-19 (Abdul-Rahim et al., 2022).

One pivotal approach to improving Fintech is through advanced optimization algorithms like the
Non-dominated Sorting Genetic Algorithm Il (NSGA-II). These algorithms analyze complex data and
simulations to provide optimal solutions for financial issues (Dunis et al., 2016). For example, NSGA-II
can significantly optimize resource allocation and reduce operational costs in financial operations (Zhou
& Zheng, 2021). The aim of this research is to present an optimization model for fintech based on artificial
intelligence indices in the financial market.

Methods and Materials

This research, exploratory and applied in nature, employs a quantitative approach to optimize
Fintech based on Al indices in the financial market. Initially, effective components were identified using
a library technique and document review. Subsequently, a mathematical model was formulated and
optimized using the epsilon-constraint method in GAMS software and the NSGA-II algorithm in
MATLAB. The study focused on Fintech companies and the banking industry as the case study.

The model's assumptions include fixed numbers of financial markets (cells), Al operations, and
various types of Fintech with no capacity limits for each. Each Al operation is processed by at least one
Fintech, with each financial operator assigned to only one Fintech. The model minimizes inter-cell
movements and Fintech purchases (cell formation) and maximizes Al operator relationships with network
considerations and efficiency on Fintechs (operator allocation).

The problem is formulated as a bi-objective model with the following objectives:

Minimize the total time and cost of financial operations.
Maximize the efficiency of Al operators and their compatibility in a network.



Findings

The research presented and solved nine problem simulations using GAMS and MATLAB. The
NSGA-I1 algorithm demonstrated a higher capability to reach suitable solutions in a shorter time compared
to the epsilon-constraint method, especially for large-scale problem tests.

The results from solving the proposed model showed that the NSGA-II algorithm effectively
optimizes Al indices in the financial market, providing solutions faster than the epsilon-constraint method.
This indicates the algorithm's potential in enhancing the efficiency of financial operations.

Discussion and Conclusion

The findings highlight that the NSGA-I11 algorithm significantly improves the optimization of Al
indices in the financial market. By analyzing complex data and providing optimal solutions, NSGA-I11
achieved results faster than traditional methods, affirming its efficacy in enhancing financial systems'
performance and efficiency. Prior studies also emphasize the importance of optimization algorithms in
improving Fintech performance, noting Al and advanced algorithms' role in enhancing predictive accuracy
and reducing investment risks (Dunis et al., 2016; Sheng et al., 2022).

Another crucial outcome is the positive impact of Al on reducing operational costs and increasing
profitability in financial markets. The NSGA-II algorithm, through detailed data analysis and optimal
solution provision, helped minimize costs associated with cell formation and operator allocation. These
findings align with previous studies, which show Al's role in improving efficiency and reducing
operational costs in financial systems (Bandyopadhyay, 2022; Belanche et al., 2019).

The research also revealed that Al and optimization algorithms could enhance financial inclusion
and access to financial services for various societal groups. Digital platforms and mobile applications can
facilitate financial services for low-income individuals and rural areas, supporting economic improvement
and job creation (Al-Okaily et al., 2022; El-Said, 2021). Another significant finding is Al's role in
increasing transparency and reducing corruption in financial systems. The NSGA-I1I algorithm, through
precise data analysis and optimal solution provision, improved transparency in financial transactions and
reduced corruption. This corresponds with previous studies, which show Al and blockchain technology's
potential in enhancing transparency and reducing corruption in financial systems (Kazachenok et al.,
2023). Despite the valuable insights, this research has limitations, including using simulated data instead
of real financial market data. While simulated data allows for detailed analysis and variable control, the
results may not fully generalize to real-world conditions. Additionally, the study focused solely on the
NSGA-II algorithm, and exploring other optimization algorithms could yield different results.

Future research should use real financial market data for more generalizable results and compare
various optimization algorithms to identify the best methods for optimizing Al indices in the financial
market. Moreover, future studies could explore Al's impact on different financial market aspects, such as
transparency, financial inclusion, and corruption reduction. In conclusion, this research demonstrates that
Al and optimization algorithms significantly enhance financial systems' performance and efficiency.
Financial organizations and banks are encouraged to utilize these technologies to improve decision-
making accuracy and speed, reduce operational costs, and enhance financial inclusion and transparency.
This research underscores the transformative potential of Al and optimization algorithms in the financial
market, paving the way for improved performance and profitability in the financial sector.
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