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Abstract

Artificial intelligence (Al) has become an important driver of innovation and
digital transformation in modern financial systems. This study empirically
examines patterns of Al adoption across key banking functions and
geographical regions using descriptive and comparative analysis of secondary
quantitative data obtained from recent industry reports and market analyses.
The findings indicate that Al adoption is highest in fraud detection (60—65%)
and risk management (approximately 60%), while adoption in credit scoring
remains comparatively lower (45-50%). The regional analysis reveals
substantial disparities, with North America recording the highest adoption rate
(65%) and Africa and the Middle East the lowest (40%). The results also
highlight increasing investment and market growth, confirming the strategic
importance of Al for financial innovation. The study contributes to
understanding current patterns of Al-driven transformation while emphasizing
the need for responsible implementation, regulatory adaptation, data
protection, and transparent Al governance.
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Introduction

The accelerated development of digital technologies has fundamentally
transformed modern economic and financial systems (Savi¢, 2025). Recent
studies confirm that the integration of Al in financial services, including credit
scoring, fraud detection, and risk management represents one of the most
significant evolutions in financial research and practice (Vukovi¢ et al., 2025).
Within this transformation, artificial intelligence (Al) has emerged as a crucial
factor driving innovation and reshaping traditional financial practices. The
increasing availability of large volumes of data, combined with advanced
computational capabilities, has enabled the application of Al-based solutions
across various segments of the financial sector (Ionescu & Diaconita, 2023).

Modern financial systems operate in an environment characterized by high
uncertainty, complexity, and rapid change. In such conditions, artificial
intelligence provides powerful tools for data processing, pattern recognition,
and predictive analysis, allowing financial institutions to improve efficiency,
accuracy, and responsiveness. Al technologies are increasingly used in areas
such as credit scoring, risk assessment, fraud detection, algorithmic trading, and
personalized financial services, contributing to more informed and timely
decision-making (Oko-Odion, 2025).

Despite the significant benefits, the integration of artificial intelligence into
financial systems also raises a number of challenges. Issues related to data
privacy, cybersecurity, transparency of algorithms, and ethical considerations
have become central topics in both academic and policy debates (Chevuri,
2025). Moreover, the rapid adoption of Al requires the development of
appropriate regulatory frameworks and institutional capacities to ensure its
responsible and sustainable use.

The aim of this paper is to empirically examine the patterns of artificial
intelligence adoption in modern financial systems, with particular emphasis on
its application in risk management, fraud detection, and credit scoring. The
study also analyzes regional differences in Al adoption and recent investment
and market trends in order to assess the role of artificial intelligence as a driver
of innovation in the financial sector.

Accordingly, the study addresses the following research questions:

RQ1: What are the dominant patterns of AI adoption across key financial
functions, particularly risk management, fraud detection, and credit scoring?
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RQ2: What regional differences characterize the adoption of artificial
intelligence in the banking sector?

Literature review

The role of artificial intelligence in modern financial systems has been
extensively discussed in contemporary academic and professional literature.
Early studies on digital transformation in finance emphasize the importance of
information and communication technologies in improving the efficiency and
competitiveness of financial institutions (Tebenko et al., 2024; Rashwan &
Kassem, 2021; Dasi¢ et al., 2024). With the advancement of machine learning
and data analytics, recent research has increasingly focused on artificial
intelligence as a key enabler of innovation in the financial sector (Gojkovi¢ et
al., 2025; Bucalina Mati¢ et al., 2025).

Numerous authors highlight the application of Al in financial decision-making
processes, particularly in credit scoring, risk management, and financial
forecasting. According to several studies, machine learning models outperform
traditional statistical methods in predicting credit risk and identifying complex
patterns in large datasets (Bello, 2023). Recent systematic reviews further
confirm that machine learning techniques significantly improve predictive
performance in financial credit scoring and enhance model robustness compared
to traditional approaches (Ayari et al., 2026). These findings suggest that
artificial intelligence contributes to more accurate assessments and reduces
information asymmetry in financial markets.

A significant body of literature also addresses the use of artificial intelligence
in fraud detection and cybersecurity. Research indicates that Al-based systems
are capable of real-time monitoring and detection of anomalous transactions,
thereby enhancing the resilience and security of financial systems. In addition,
the growing adoption of Al-powered algorithms in algorithmic trading and
portfolio management has been analyzed as a factor influencing market
efficiency and volatility (Olanrewaju, 2025).

Beyond technical and economic benefits, recent studies increasingly examine
the ethical, legal, and regulatory implications of artificial intelligence in finance.
Issues such as data privacy, algorithmic bias, transparency, and accountability
are frequently discussed as major challenges accompanying the widespread
implementation of Al technologies (Rustandi & Arifin, 2024). Scholars
emphasize the need for appropriate regulatory frameworks and governance
mechanisms to ensure trust and sustainability in Al-driven financial systems.

Overall, the existing literature confirms that artificial intelligence plays a
transformative role in modern financial systems by fostering innovation and
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improving performance (Sargiotis, 2024). Recent systematic reviews further
confirm the accelerating integration of artificial intelligence across financial
services, highlighting its growing impact on risk management, fraud detection,
and digital transformation processes in banking institutions (Limajatini et al.,
2025). However, it also points to the necessity of balancing technological
advancement with ethical standards and regulatory oversight, particularly in the
context of the evolving information society.

Methodology

The research is based on an empirical, descriptive, and comparative analysis of
secondary quantitative data on the adoption of artificial intelligence in the
financial sector. The analysis focuses on three key areas of Al application in
banking—risk management, fraud detection, and credit scoring—as well as on
investment trends, market growth projections, and regional differences in Al
adoption.

Secondary data were obtained from recent industry reports and market analyses
covering Al applications in financial institutions. The selected indicators
include the share of banks using Al in key financial functions, the level of
investment in Al technologies, projected market values, and regional Al
adoption rates.

Descriptive analysis was used to identify the main patterns of Al adoption, while
comparative analysis was applied to examine differences between financial
functions and geographical regions. The analysis provides the empirical basis
for answering the research questions and assessing the role of Al as a driver of
innovation in modern financial systems.

In addition to the quantitative indicators, the results are interpreted in relation
to recent academic literature on Al-driven financial innovation, risk
management, digital transformation, and regulatory challenges.

Data

The data used in this study were obtained from recent industry reports and
market analyses, providing an overview of artificial intelligence (AI) adoption
and its economic impact in the financial sector. The dataset focuses on several
key dimensions of Al implementation, including its use in risk management,
fraud detection, and credit scoring, as well as financial investments and market
growth projections for Al and FinTech solutions.

Regarding Al adoption in operational processes, approximately 60 percent of
financial institutions utilize Al to improve risk management, enabling predictive
analytics, automated monitoring, and faster decision-making. In fraud detection,
around 60—65 percent of banks employ Al models and real-time analytics to
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reduce false positives and enhance transaction monitoring. For credit scoring,
Al integration in about 45-50 percent of banks allows for more objective, data-
driven assessments of borrowers, improving efficiency while minimizing
human bias.

In terms of financial investments, the sector has allocated significant resources
toward Al development, with total investments reaching approximately USD
22.6 billion in 2023. Market projections indicate substantial growth, with the
global Al in finance market expected to reach USD 99 billion by 2030, and the
broader Al FinTech market projected to expand to around USD 60.63 billion by
2033. These figures reflect the strategic significance of Al for modern financial
institutions and its potential to reshape the financial ecosystem.

The effectiveness of Al models in banking processes can be evaluated using
Accuracy, which measures the proportion of correctly classified cases relative
to the total number of observed cases:

Accuracy=(TP+TN)/(TP+TN+FP+FN)

Accuracy is calculated as a proportion and multiplied by 100 to obtain
the percentage value.

Where:

e TP (True Positives) — the number of correctly identified positive
cases (e.g., actual fraud detected by Al)

e TN (True Negatives) — the number of correctly classified
negative cases (e.g., legitimate transactions identified as safe by Al)

o FP (False Positives) — the number of incorrectly classified
positive cases (e.g., legitimate transactions mistakenly flagged as fraud)

e FN (False Negatives) — the number of incorrectly classified
negative cases (e.g., actual fraud not detected by Al)

Accuracy represents an important performance measure for evaluating Al-based
classification models in financial applications, particularly in fraud detection
and risk assessment. However, the percentages presented in this study refer to
Al adoption rates among financial institutions rather than to the predictive
accuracy of individual AI models. The Accuracy formula is therefore presented
as a methodological framework for understanding how the performance of Al-
based classification systems can be evaluated in financial applications.

The dataset also includes a regional perspective on Al adoption, highlighting
that Al technologies are most widely adopted in North America and Europe,
moderately adopted in Asia-Pacific, and at earlier stages in Latin America and
Africa & the Middle East. This regional data allows for the assessment of
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geographical disparities in technology adoption, which is critical for
understanding opportunities for investment, regulatory support, and capacity-
building initiatives.

The data were obtained from recent industry reports and market analyses
(ElectrolQ, 2025; CoinLaw, 2025a; CoinLaw, 2025b; AlFreaksHQ, 2025).
These sources provide quantitative indicators of Al adoption, investment trends,
market projections, and regional differences in the financial sector. The selected
data form the basis for the descriptive and comparative analysis conducted in
this study and support the assessment of current patterns of Al-driven
transformation in modern financial systems.

Results of the Research

The adoption of artificial intelligence (Al) in the financial sector is accelerating
rapidly, impacting core banking functions and the broader FinTech market.

The economic value of Al investments can be expressed using the Return on
Investment (ROI) formula:

ROI

_ Gains from Al Implementatiton — Cost of Al Implementationxmo
B Cost of Al Implementation

e ROI (%) — Return on Investment, expressed as a percentage. It
measures the economic benefit obtained from implementing Al relative
to the cost of the investment.

e Gains from AI Implementation — the total financial benefits,
savings, or additional revenue generated by applying Al technologies in
financial processes. For example, improved fraud detection, reduced
credit losses, or efficiency gains in operations.

e Cost of Al Implementation — the total expenses required to
develop, acquire, and integrate Al solutions, including software,
hardware, training, and maintenance.

o Subtraction (Gains — Cost) — represents the net profit or net
benefit generated from the Al investment.

o Division by Cost of Al Implementation — calculates the return
relative to the initial investment.

e Multiplication by 100 — converts the ratio into a percentage,
showing how much return is gained for each unit of investment.

In the context of Al adoption in the financial sector, the ROI framework provides
a useful analytical basis for evaluating the potential economic efficiency of
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investments in Al technologies. Although the available aggregate market data
do not allow for a direct calculation of ROI at the institutional level, the
substantial investment volume of approximately USD 22.6 billion in 2023,
together with projected market growth, indicates the increasing economic
relevance of Al implementation. The ROI framework is therefore used in this
study as a conceptual indicator for interpreting the relationship between Al
investment, potential efficiency gains, and long-term economic benefits.

Table 1 summarizes the key metrics on Al usage, investment levels, and market
projections in the financial industry based on recent industry reports and market
analyses.

Table 1. AI Adoption and market data in the financial sector

Category Percentage / Value
Banks using Al for risk management 60 %

Banks using Al for fraud detection 60—-65 %

Banks using Al for credit scoring 45-50 %

Al investments in the financial sector (2023) USD 22.6 billion
Projected global Al in finance market by 2030 USD 99 billion
Projected global Al FinTech market by 2033 USD 60.63 billion

Note: Percentages represent current industry adoption rates reported in the selected market
sources, while investment values and market projections are drawn from global financial market
analyses.

Source: Based on industry reports (ElectrolQ, 2025; CoinLaw, 2025a; CoinLaw, 2025b;
AlFreaksHQ, 2025)

The data show that Al is becoming a central tool for improving efficiency and
decision-making in financial institutions. Around 60% of banks employ Al in
risk management, enabling predictive analytics and better assessment of
operational and financial risks. Similarly, AI has proven valuable in fraud
detection, with approximately 60—65% of banks adopting machine learning and
real-time data analytics to detect fraudulent activities and reduce false positives.

In the credit scoring domain, about 45-50% of banks use Al models to improve
accuracy, reduce bias, and enhance decision speed. These adoption rates indicate
19



that Al is not limited to experimental or pilot projects; it has become integral to
core financial operations.

Investment trends also highlight the strategic importance of Al: in 2023,
financial institutions invested roughly USD 22.6 billion in Al technologies. The
market for Al in finance is expected to grow to USD 99 billion by 2030, and the
broader Al FinTech market is projected to reach USD 60.63 billion by 2033.
These figures demonstrate the long-term economic potential of Al in both
traditional banking and emerging FinTech sectors.

A comparative analysis of the adoption rates reveals differences in the intensity
of Al implementation across financial functions. Al adoption is highest in fraud
detection (60—65%) and risk management (approximately 60%), while credit
scoring records a comparatively lower adoption rate of 45-50%. The difference
between the highest and lowest observed adoption rates therefore ranges from
approximately 10 to 20 percentage points. These findings suggest that financial
institutions currently prioritize Al applications related to transaction security
and risk control over its application in credit assessment.

Overall, these results suggest that Al is a major driver of innovation in modern
financial systems, enabling enhanced operational efficiency, better risk
management, and improved financial decision-making. The combination of
high adoption rates and significant investments indicates that AI will continue
to reshape the financial industry over the next decade.

Table 2. Regional adoption of Al

Region Al Adoption in Banks (approx.)
North America 65 %
Europe 60 %
Asia-Pacific 55%
Latin America 45 %
Africa & Middle East 40 %

Source: Based on industry reports (ElectrolQ, 2025; CoinLaw, 2025a; CoinLaw, 2025b;
AlFreaksHQ, 2025).

Table 2 and Chart 1 illustrate the regional distribution of artificial intelligence
(AI) adoption in banks across the world. The data show that Al integration is
most prevalent in North America and Europe, where a majority of financial
institutions have incorporated Al into key processes such as risk management,
fraud detection, and credit scoring.
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Graph 1. Regional Adoption of Al

Source: Based on industry reports (ElectrolQ, 2025; CoinLaw, 2025a; CoinLaw, 2025b;
AlFreaksHQ, 2025).

In the Asia-Pacific region, Al adoption is slightly lower, reflecting emerging
implementation trends, while Latin America and Africa & the Middle East
exhibit more moderate adoption rates, suggesting that these regions are still in
earlier stages of Al integration.

The comparative analysis reveals a 25-percentage-point gap between North
America, which records the highest observed Al adoption rate (65%), and
Africa & the Middle East, which records the lowest rate (40%). The difference
between North America and Europe is relatively small at 5 percentage points,
while the gap between Europe and Latin America reaches 15 percentage points.
These results indicate substantial geographical disparities in the diffusion of Al
technologies across banking systems and suggest that Al adoption remains
uneven across regions.

Overall, the table and chart highlight significant regional variations in Al
utilization, providing a global perspective on how different markets are
approaching the digital transformation of financial systems. These insights can
help identify opportunities for growth and investment in regions with lower
adoption rates and underscore the strategic importance of Al in modern banking
worldwide.

Discussion

The findings from Table 1 clearly indicate that artificial intelligence (Al) is
becoming a transformative force in the financial sector. The widespread
adoption of Al in risk management, fraud detection, and credit scoring reflects
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a growing recognition among banks and financial institutions of its ability to
improve operational efficiency, accuracy, and decision-making quality.

The use of AI in risk management (~60% adoption) enables financial
institutions to predict potential risks, automate monitoring, and respond more
quickly to market changes (Leo et al., 2019). This aligns with global trends
showing that AI enhances the robustness of risk assessment frameworks,
helping institutions mitigate both operational and financial exposure.

Similarly, AI’s role in fraud detection (~60—-65% adoption) demonstrates its
effectiveness in real-time anomaly detection and predictive modeling (West &
Bhattacharya, 2016). Financial institutions leveraging Al for fraud prevention
report reduced false positives and faster identification of suspicious
transactions, which not only minimizes losses but also improves customer trust
and satisfaction.

In credit scoring, Al models (~45-50% adoption) provide more objective and
data-driven evaluations of borrowers, reducing human bias and increasing the
efficiency of lending decisions (Bussmann et al., 2021). This highlights AI’s
potential to promote financial inclusion, as automated models can consider
alternative data sources that traditional scoring methods might overlook.

Investment and market projections underscore the economic importance of Al
in finance. With Al investments totaling around USD 22.6 billion in 2023 and
the global Al in finance market expected to reach USD 99 billion by 2030, it is
evident that financial institutions view Al as a strategic priority rather than a
supplementary technology. The projected growth of the Al FinTech market to
USD 60.63 billion by 2033 further emphasizes the expansion of Al-driven
innovations beyond traditional banking, opening new opportunities for digital
financial services, personalized products, and fintech startups.

Regional differences, as illustrated in Table 2 and Chart 1, provide additional
insights into the global landscape of Al adoption. North America and Europe
show the highest levels of Al integration, with approximately 65% and 60% of
banks implementing AI technologies, respectively. This reflects well-
established digital infrastructures, regulatory support, and higher availability of
Al expertise. The Asia-Pacific region shows moderate adoption (~55%), while
Latin America (~45%) and Africa & the Middle East (~40%) are still in earlier
stages of Al integration. These regional disparities highlight opportunities for
growth and targeted investment in areas where Al adoption is lower, as well as
the need for capacity-building initiatives and regulatory frameworks tailored to
local market conditions.

These trends collectively suggest that Al is not merely a technological tool but
a key driver of innovation and competitive advantage in modern financial
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systems. However, it is important to note that challenges remain, including data
privacy concerns, regulatory compliance, and the need for explainable Al
models to ensure transparency and accountability. Future research could explore
the impact of regulatory frameworks on Al adoption, as well as the long-term
economic effects of Al integration in both traditional and emerging financial
markets.

The findings provide clear answers to the research questions formulated in this
study. Regarding RQ1, the comparative analysis shows that Al adoption is most
pronounced in fraud detection and risk management, with adoption rates of
approximately 60—-65% and 60%, respectively, while its application in credit
scoring remains comparatively lower at 45-50%. This pattern indicates that
financial institutions currently prioritize Al applications related to transaction
security and risk control. Regarding RQ2, the results reveal substantial regional
differences in Al adoption. North America and Europe record the highest
adoption rates, while Latin America and Africa & the Middle East show
considerably lower levels of Al integration. The observed 25-percentage-point
gap between the highest and lowest regional adoption rates confirms that the
diffusion of Al technologies across banking systems remains geographically
uneven.

The findings confirm that Al adoption in finance is extensive and strategically
significant, particularly in risk management, fraud detection, and credit
evaluation. Regional differences indicate varying levels of adoption and
demonstrate that the integration of Al technologies remains uneven across
global financial markets, while their growing application reinforces the strategic
importance of Al for innovation and competitiveness.

Conclusion

The analysis of secondary quantitative data, including both global adoption
patterns (Table 1) and regional distribution (Table 2 and Chart 1), shows that Al
is widely used in risk management, fraud detection, and credit scoring, with
adoption rates ranging from approximately 45% to 65%. These applications
enhance operational efficiency, decision-making accuracy, and customer trust,
while mitigating risks and reducing human bias in critical financial processes.

Regional analysis reveals that North America and Europe lead in Al adoption,
reflecting mature digital infrastructures, regulatory support, and access to Al
expertise. The Asia-Pacific region shows moderate adoption, while Latin
America and Africa & the Middle East are still in earlier stages of integration.
These regional differences highlight opportunities for targeted investment,
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capacity-building, and regulatory guidance to accelerate Al adoption in
underrepresented markets.

The financial sector has made substantial investments in Al, with around USD
22.6 billion invested in 2023, signaling strong commitment to digital
transformation. Market projections indicate continued growth, with the global
Al in finance market expected to reach USD 99 billion by 2030 and the broader
Al FinTech market projected to reach USD 60.63 billion by 2033, emphasizing
both the economic potential and strategic importance of Al technologies.

While AI offers significant advantages, challenges such as data privacy,
regulatory compliance, and explainability of AI models remain critical
considerations. Addressing these challenges is essential to ensure responsible
and sustainable deployment of Al in finance.

The contribution of this study lies in the comparative analysis of recent
secondary quantitative data on Al adoption across key financial functions and
geographical regions. By integrating functional, investment, market, and
regional indicators within a unified analytical framework, the study provides a
structured perspective on current patterns of Al-driven transformation in
modern financial systems. The findings contribute to a better understanding of
differences in the intensity and geographical distribution of Al adoption in the
financial sector.

The study is subject to certain limitations. The analysis relies on secondary data
obtained from different industry and market sources, which may apply different
methodologies, samples, and reporting periods. Therefore, the findings should
primarily be interpreted as indicators of current Al adoption patterns rather than
as evidence of causal relationships. Future research could extend the analysis
by using longitudinal datasets, institution-level data, and additional quantitative
methods to examine the determinants and economic effects of Al adoption in
financial institutions.

Al integration in the financial sector is transformative, reshaping risk
management, fraud detection, credit evaluation, and financial services. This
study confirms that Al is a key driver of innovation and competitive advantage,
with growing importance in the future development of global financial systems.
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VESTACKA INTELIGENCIJA KAO POKRETAC INOVACIJA U
MODERNIM FINANSIJSKIM SISTEMIMA

Apstrakt

Vestacka inteligencija (Al) postala je znacajan pokretac inovacija i digitalne
transformacije savremenih finansijskih sistema. Cilj ovog rada je empirijsko
ispitivanje obrazaca primene vestacke inteligencije u kljucnim bankarskim
funkcijama i razlicitim geografskim regionima, primenom deskriptivne i
komparativne analize sekundarnih kvantitativnih podataka iz savremenih
industrijskih izvestaja i trzisnih analiza. Rezultati pokazuju da je primena Al
najzastupljenija u otkrivanju prevara (60-65%) i upravijanju rizikom (oko
60%), dok je u kreditnom skoringu relativno niza (45—50%). Regionalna analiza
ukazuje na znacajne razlike, pri cemu Severna Amerika beleZi najvisu stopu
primene (65%), a Afrika i Bliski istok najnizu (40%). Rezultati takode ukazuju
na rast investicija i trzista, potvrdujuci strateski znacaj Al za finansijske
inovacije. Rad doprinosi razumevanju savremenih obrazaca transformacije
finansijskih sistema zasnovane na Al, uz naglasavanje potrebe za odgovornom
primenom, regulatornim prilagodavanjem, zastitom podataka i transparentnim
upravljanjem Al
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