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INTRODUCTION

of financial institutions. However, as time has gone on, the primary
focus has been shifted to adding more facilities that accommodate to
customers. Thus, other financial technology businesses, like the mobile
payment platform Paytm, have made an effort to provide an integrated
answer for all the everyday consumer's basic demands [4].

In the last few years, the banking sector has been adopting data
science and artificial intelligence methods of the new era more and
more [1]. Artificial intelligence and data science are significant
enablers of the new era of banking and economics, FinTech [2]. It is
essentially redefining the objectives, tasks, and concepts of FinTech,
Economics, and Finance, along with changing them in some cases.
Over Technology has transformed individuals' handling of money
and financial markets in the recent past. Some of these are using ATMs, 80
internet banking, electronic banking, and other habitual banking
services. New technologies like deep learning, blockchain, artificial
intelligence, and data mining have affected the financial markets of the
world [3]. Fintech is a new technology that employs creative ideas and
novel organizational designs to empower, augment, and transform the
financial services industry. It is an innovative idea under the fourth
industrial revolution era (Industry 4.0) [4]. Fintech is an acronym for
Financial Technology. Fintech refers to emerging ideas that propose
technological solutions to improve financial services procedures,
which is why it is sometimes referred to as a financial innovation.
Moreover, these innovative concepts may inspire brand-new 201169
businesses or business strategies [4]. Fintech's primary goal is to help
businesses and individuals manage their financial chores and
operations more effectively. It simplifies and optimizes financial
institution operations all while improving the end-user experience. 2016 2018 2020 2022 2024
The 21" century saw the creation of the word Fintech, which was Year

initially used to technology put into the back-end operational systems Fig. 1. Fintech Adoption Rate (2015-2019) and AI Market
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Fig. 2. Key elements of a Smart Fintech System

Over time, The Fintech industry has developed immensely over time.
The industry now consists of new and established companies that
provide different financial services and are spread worldwide. India's
process of globalization and liberalization began in 1993 with the
opening of a significant number of private sector banks there. The
banking industry hitherto had been dominated by the large public
sector banks (PSBs). Due to their highly developed technology, these
private sector banks became a top competitor of the PSBs soon With
the launch of Net Banking in 1994, Stanford Federal Credit Union
evolved into a leading bank in united states, cutting payment delays
from several days to a few hours [4]. This advancement addressed a
number of issues raised by US enterprises while saving a lot of time
and effort. Since then, Fintech has developed slowly and with
digitalization growing after 2010. This drove banks to introduce
mobile financial applications, giving consumers convenient banking
options at their fingertips and improving their overall experience on
laptops, mobile phones, and PCs. Set using artificial intelligence and
data science approaches, FinTech is particularly positioned in its
foundation of making, developing, and reshaping financial services,
economics, media, technology, communication, and society [6,7,8].
Classic Al fields including self-learning systems, computational
imaging, optimizing, knowledge representation and modeling,
complexity sciences, logical reasoning, expert- based decision
support systems, recognition of patterns, simulation, strategy, and
natural language processing (NLP) are all included in this context of
artificial intelligence and data science. It also covers advanced fields
in data science and artificial intelligence, such as advanced
representation learning, preserving confidentiality interpreting,
intelligent detection and the authentication process, computational
intelligence, instance and behavior analysis, exploring knowledge,
intelligent communication and exchanges, and advanced analytics
and learning. The Artificial intelligence and data science are radically
changing how modern economic and financial businesses operate,
trade, interact, and collaborate with their stakeholders, such as
consumers, markets, regulators, and the environment. Artificial
intelligence and data science enable the development of new
economic-financial models, products, services, and a myriad of
tangible and intangible opportunities [1]. Therefore, artificial
intelligence and data science not only help the financial industry
generate new and unparalleled levels of intelligence, efficiency,
convenience, personalization, security, and proactivity, but also
render current economic- financial systems more efficient, cost-
saving, and customer- centric while mitigating risks, regulating, and
securing them. The fresh field of smart finance technology is the
result of the combination of data science, artificial intelligence,
economics and finance. As a result, the FinTech space is now
including not just WealthTech, PayTech but also LendTech,
InsurTech, TradeTech, BankingTech, RiskTech [1].

LITERATURE REVIEW

Summary of primary research experiments and their contributions
Table 1 provides a concise list of recent related work in the domain of
Al integration in the FinTech ecosystem from 2021 to 2024. It

includes 10 prominent publications, which are illustration of the
dynamic nature of the field and the variety of applications of Al in the
financial market throughout the last four years. The table is organized
in a chronological order, emphasizing the evolving research focus
over time. Each row represents a single publication, along with the
publication year, title, authors, primary contribution and authors'
remarks, explaining the importance of the study. Major overarching
themes emerging from the survey of this academic literature are as
follows: In 2021, researchers primarily focused on understanding the
role of Al in FinTech. From 2021 till 2022, scholarly work tackled
the problems of Al in context of personalized customer services and
market dynamics. In 2022, researchers examined Al integration with
other technologies, such as blockchain. In 2023, ethical and data
privacy concerns were brought to spotlight. Finally, in 2024, ground-
breaking applications and challenges with respect to regulations were
the focus of this academic year's research papers. Throughout these
years, both specific and broader aspects of Al in FinTech were
addressed, ranging from wealth management to credit scoring, fraud
detection, and compliance. More significantly, the published research
manuscripts take on increasingly intricate and subtle topics as the
years progress, denoting a slow but steady move from nascent to
mature Al integration within financial services. The initial two years
of academic research (2021-2022) explored potential applications of
Al in the areas of risk management, personalized finance planning,
and market prediction. Throughout the next two years (2022-2023),
research work became more grounded and looked at specific
problems, such as credit scoring in emerging economies and Al's
combined effect with an additional technology - blockchain. In the
past academic contribution, i.e. 2024, we find that exclusive research
content has been tended towards addressing difficult problems such
as explainable Al and generative Al for financial language, as well as
the evolving legal battles surrounding the integration of Al in the
FinTech sector.

Applications of Aritificial Intelligence in Fintech Sector: The
application and processing of many financial operations are being
revolutionized by artificial intelligence. Several applications of
artificial intelligence include:

Automated Customer Support Services: By interacting with customers
and responding to their questions, chatbots and computer-based
intelligence interfaces, such as Cleo, Eno, and the Wells Fargo Bot,
may significantly reduce the expense of hiring front desk and helpline
workers. The secret here is Natural Language Processing (NLP),
which uses deep learning algorithms to comprehend language and
generate replies that seem more and more natural. With more than half
of its customers now utilizing digital banking, Swedbank uses the
Nina chatbot with natural language processing (NLP) to try to handle
2 million transactional calls to its contact centre annually [4,9].

Financial Fraud Detection: Artificial Intelligence is the modern
technology that fights financial fraud. Machine learning algorithms
analyze millions of data points in a couple of seconds in order to
identify unusual transactional tendencies. If suspicious activities are
detected by the model, it is easy to determine if they were merely
acceptance process faults or indications of some kind of malevolent
activity. In order to detect and prevent credit card fraud in real time,
Mastercard is launching its newest Decision Intelligence (DI) platform,
which will analyze the growing customer base's historical payment
data. A startup called Data Advisor uses artificial intelligence to
identify a typical type of cybercrime that involves taking advantage of
sign-up bonuses for new payment card accounts [4,10,11].

Risk Profiling and Credit Score: Due to low credit scores, a large
number of people may lack sufficient credit history. Consequently,
banks are declining to take the chance of providing them with capital.
Fintech companies are offering Al- powered solutions to customers in
this climate. Al algorithms are used by Singapore-based Fintech
business Lenddo to analyze alternative data points in order to
determine a potential borrower's creditworthiness. By registering with
Lenddo, users allow the app to mine their smartphone, online browser,
geolocation, and social networking information, among other things.



67987

International Journal of Development Research, Vol. 15, Issue, 03, pp. 67985-67989, March, 2025

Table 1. An In-Depth Chronological Analysis of Recent Research on the Role of Artificial Intelligence in Transforming FinTech
from 2021 to 2024

No. Year Title Authors Key Contributions Remarks
1 2021 | Al in Fintech: Johnson, M., & Wang, | Discusses Al's potential in risk Sets a foundational understanding of Al's broad
Opportunities and H. management, fraud detection, role in Fintech, highlighting both opportunities
Challenges and customer service in Fintech. | and obstacles.
2 2021 | Al-Driven Wealth Kumar, A., | & Explores how Al models are Useful in demonstrating Al's impact on
Management Smith, J. used for personalized financial | individual and personalized financial solutions.
planning and robo-advisors.
3 2022 | Impact of Al on Lee, S., & Examines AI’s influence on Highlights AI’s predictive power and role in
Financial Market Taylor, B. stock market predictions and high- frequency trading systems.
Dynamics algorithmic trading.
4 2022 Al for Credit Scoring in Davis, K., | & Investigates Al models for Valuable for understanding AI’s role in
Emerging Markets Green, P. credit scoring, particularly in democratizing financial services in emerging
underserved populations. economies.
5 2022 Blockchain and Al Patel, R, | & Discusses the integration of Al Insightful for showing how Al enhances
Synergies in Fintech Evans, D. with blockchain for secure blockchain-based Fintech innovations.
transactions and smart
contracts.
6 2023 Al and Data Privacy in Gupta, R., | & Reviews challenges and ethical | Important for addressing the ethical and privacy
Financial Services Ali, N. concerns about data privacy in issues that accompany Al's adoption.
Al-driven Fintech services.
7 2023 Al-Enabled Zhang, L., | & Presents case studies of how Al | Practical applications of Al for fraud detection in
Fraud Detection Williams, is used to detect fraud in real- real- world Fintech scenarios.
in Fintech M. time payment systems.
8 2023 Explainable Financial Alin Risk | Thomas, | Explores the use of explainable | Adds a focus on the growing need for transparent
Assessment S, & AI (XAI) in financial risk Al models in financial decision-making.
Brown, management to improve
L. transparency.
9 2024 Generative Financial Al for Text | Mitchell, | Analyzes how generative Al Cutting-edge technology that showcases Al's role
Analysis D,& models like GPT-4 transform in textual and sentiment analysis in finance.
Johnson, | financial document analysis
T. and sentiment.
10 2024 Al in Fintech: Choi, H., & Discusses regulatory challenges | Provides a forward-looking perspective on the
Regulatory Robinson, and evolving policies for Al legal and regulatory implications of Al in
Implications A. integration in Fintech. finance.

The Al algorithms at Lenddo determine the credit value by analyzing a
number of variables [4,12].

Preventing Cyber Threats: To deter digital attacks ranging from
social control, password spraying, login stuffing, and pure account
takeover by computer, new artificial intelligence-controlled systems
have been developed, such as the Global Intelligence Network of
DataVisor. This platform has the capacity to gather and compile
enormous volumes of data, such as email domains, IP addresses, and
geographic locations. After being processed, this enormous amount of
data is assessed to spot any odd activity and subsequently prevent or
address account takeovers. Initiate Action Against Money Laundering:
Probably the largest global problem banks are currently facing is the
revelation of freshly unearthed money laundering operations and
terrorist funding networks. Artificial neural networks and machine
learning algorithms frequently surpass any conventional statistical
framework when it comes to spotting suspicious events. Theta Ray
employed complex unsupervised machine learning techniques in
addition to big data analytics to assess a variety of data points,
including past and present customer behavior and current activities.
Quantitative trading is the process of utilizing large data sets to
identify patterns that might be leveraged to place profitable bets.
Artificial intelligence is quite helpful in this kind of transaction. Al-
powered computers are capable of processing large, complicated data
sets more quickly and efficiently than people. The ensuing algorithmic
trading systems automate trades, saving valuable time. Banks,
brokerage houses, and Fortune 500 companies are among the clients
of Alpha Sense, an Al-powered search engine for the finance sector.
The software uses natural language processing to look at keyword
queries inside files, papers, analysis, and news in order to find trends
and changes in the financial markets.

Impact of Emerging Technologies in Fintech Sector: Loan
Underwriting: In automating the lending procedures, the time and cost
involved in the review of applications for loans have now devolved to

instants in the hands of artificial intelligence. Artificial intelligence
systems can deal with big data sets to assess individual
creditworthiness and make highly accelerated loan decisions [10].

Risk Assessment: Fintech corporations use Al algorithms trained to
assess risk to inform their lending decisions. By leveraging historical
data, lenders can achieve greater precision in determining the loan
interest rate and thus minimize the chances of defaults on loans,
especially the case with loans to the low-risk segment [10].

Fraud Detection: Artificial intelligence (Al) systems can be trained to
pick up on behavioral patterns that may indicate fraud. This has
helped fintech firms decrease the incidence of financial loss by
helping them identify and stop fraud as soon as it happens.

Customer Services: Using artificial intelligence (Al) chatbots to offer
on-the-spot answers to queries has greatly reduced the burden on
human customer support staff. Training Al algorithms to recognize
customer requests and respond to them could also improve the
customer experience.

Financial Planning: Using Al algorithms, companies in sophisticated
fintech may provide tailored advice geared toward a person's values
and situations. Consequently, it allows fintech companies to
personalize financial services, giving rise to elevated client
satisfaction. These are a few examples of Al in applications in the
world of finance. Al in fintech is set to expand as more and more
financial processes become automated and augmented with the use of
AlL

Predictive Modelling: Predictive models that foresee financial events
and trends, such as stock markets and loan default rates have been
constructed using machine learning (ML) algorithms, and the results
have demonstrated to outperform more conventional statistical
approaches in terms of prediction accuracy.
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Table 2. Summary of Al & DS approaches and their representative applications for Smart FinTech [1]
Al & DS areas Techniques Specific Al & DS approaches Smart FinTech applications

Mathematical modeling

Numerical methods

Dependency modeling, finite
difference techniques, least
squares problems, linear and
nonlinear equations, and Monte-
Carlo simulation

Pricing, risk modeling, capital budgeting, hedging, portfolio
optimization, portfolio simulation, price movement prediction,
and trend forecasting

Time-series and signal
analysis

Long-memory, spectral, time-
series, and state space modeling
nonstationary analysis and time-
series analysis

Predicting prices, trends, market movements, initial public
offerings (IPOs), correlation analysis between equities and
derivatives, change detection, financial crisis analysis, trading
strategy discovery, and cross-market analysis

Statistical learning
methods

Copula techniques, nonparametric
techniques, factor models,
stochastic volatility models, and
Bayesian networks

Financial variable dependency modeling, pricing, valuation,
price estimation, VaR forecasting, portfolio performance
estimates, and cross-market analysis are some of the services
provided by us.

Random methods

Stochastic theory, fuzzy set theory,
random forest, random walk
models, random sampling, and
quantum mechanics

Crowdsourcing modeling, marketing modeling, related account
analysis, influence transition analysis, market movement
modeling, abnormal behavior analysis, outlier identification,
and market event modeling

Bayesian games

Complex  adaptive  systems, | Market simulation, market mechanism design, globalization
Complexity science random fractal theory, chaos | analysis, crisis contagion, system complexity modeling, and

theory, and systems theory market information flow

Differential, combinatorial, | Mechanism testing, coalition building, regional conflict
Game theory evolutionary,  zero-sum, and | modeling, interaction modeling, policy simulation and

optimization, and cryptocurrency mechanism testing

Complex system methods
Network science
linkage analysis

Contagion theory, tiny worlds,
graph approaches, power law, and

Analyzing investor relations, pool manipulation, entity
migration, community building, connections and linkages,
impact, and contagion propagation

Agent-based modeling systems,  swarm

Reactive modeling,
intelligence,
reinforcement learning, and the
belief-desire-intention model

Evaluating economic theories, modeling and optimizing supply
chain relationships, cooperative analysis, modeling self-
organization, optimizing portfolios, and reinforcement learning

multiagent

Supply Chain Management: By tracking the flow of materials and
goods across the supply chain, blockchain technology has increased
supply chain management's efficiency and transparency.

There is a good chance that blockchain use in this sector will only
increase, bringing with it cutting-edge financial services for both
companies and consumers [13].

Customer Segmentation: Customers have been divided into groups
using ML algorithms according to their financial preferences and
behaviour. Besides using customized advertisements to target specific
consumer demographics and engagements, they created offerings for
compensated consumers [14].

Secure Transaction: An application of blockchain technology to
safeguard a financial transaction currently consists of an unchangeable
ledger of each transaction done. With this system, certain potentially
fraudulent acts are reduced, and other financial-related transactions are
carried out with transparency [15].

Credit Scoring: A set of machine learning algorithms evaluates
creditworthiness according to several factors, like income,
employment history, and credit history. The results of these algorithms
have consistently shown to be more accurate regarding
creditworthiness than traditional techniques of scoring credit.

Portfolio Optimization: Investment portfolios have been optimized
via the use of machine learning algorithms taking into account
variables such as market conditions, investment objectives, and risk
tolerance. As such, the performance of financial portfolios has been
enhanced through the employment of these algorithms compared to
more traditional methods [16]. This industry's usage of machine
learning (ML) is probably going to keep expanding, resulting in fresh
and creative financial services for both companies and customers [16,
17].

Cross-Border Payments: The speed and security of cross-border
payments have been made possible by blockchain technology, which
has cut down on the expense and duration of international transactions
[18]. This has made financial services more accessible to those living
in poor nations.

Challenges and concerns of implementing artificial intelligence in
fintech: United states has the first-highest rate of Fintech acceptance
globally. However, in order to reach its full potential, this adoption
has faced a number of obstacles. While Al offers numerous benefits to
FinTech, ensuring financial literacy among users remains a crucial
challenge for secure and responsible implementation. Still, most youth
nowadays are highly adaptable to new technologies. One of the biggest
obstacles to promoting financial inclusion and reducing possible
biases is bridging socioeconomic differences in the knowledge and
availability of Al-powered FinTech. Fintech services are still not very
useful in rural America, despite At&t upending the phone industry and
increasing internet access. It is believed that things would get better
over time and open up new prospects for rural communities [4,19].
Ensuring compliance and fostering innovation are both challenged by
navigating the ambiguous regulatory environment surrounding Al
in FinTech. Fintech service providers and customers face
challenges due to regulatory uncertainties in the industry. When using
Al to FinTech, controlling cybersecurity risks is still a top priority
because the technology may open up new attack possibilities. A
significant obstacle to the growth of Fintech services is the absence of
legal frameworks and cybersecurity risks. The General Data
Protection Regulation (GDPR) of Europe offers a model for
information security principles that United states legislation should
consider [1,4,21]. For smooth and effective deployment, updating and
integrating current infrastructure to meet the demands of Al- driven
FinTech solutions is a major challenge [20]. The comparatively poor
infrastructure, which includes outdated payment methods, a lack of
consumer credit information, and insufficient legal frameworks to
enforce payment obligations, inadequate internet coverage and energy.

CONCLUSION

This paper has examined a range of Al applications that should help
to lift out the range of what can be achieved. The study has discussed
a wide selection of different use-cases, each of which demonstrate the
impact that risk assessment, fraud detection, wealth management, and
many other areas are currently reaping the rewards from. But there are
challenges. Even in developing countries, wide-spread adoption is
held back by low financial literacy, vague regulations, uneven access
and cybersecurity issues driven by the digital divide and/or bands of
social exclusion. To overcome these, countries need to do more; every
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step further down this path demands such takes as infrastructure,
education, and by the development of laws to protect the data being
collected during the process. Furthermore, investigation is key, not
only in the very engineering and theory behind the Al systems being
used for investing, but also for the ethical concerns that are quite
evident in dealing with matters of money. Those ethics are both
granular, such as the need for Al to be explainable and how that
might overrule algorithmic bias, and micro-scale, like the
implications for society of Al continually channeling wealth towards
the favored custodians of the data the model has been trained on.
Ensuring that FinTech’s Al is grown and scaled with responsibility
will not only build a healthier digital financial culture for all but will
lay the groundwork for that extension to the future we want; one
which is safer, fairer and smarter for everyone. To guarantee that
artificial intelligence being invented and used ethically in Fintech and
pave the way for a more secure, broad, and smart financial future for
all, governance, banking institutions, and tech companies must
collaborate.
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