112

International Maronite Journal
Volume: 1, No: 26, Pp 112-117
ISSN: Online

www.internationalmaronitejournal.com

The Efficacy of Artificial Intelligence in Financial Fraud Detection: A Transition from
Rule-Based to Machine Learning Systems

Author: Chris Helayel !

Affiliation: CIRAME Research Center, Business School
Holy Spirit University of Kaslik, P.O Box 446, Jounieh, Lebanon

Abstract:

As digital financial transactions proliferate globally, the frequency and complexity of fraudulent
activities—such as credit card fraud, identity theft, and online scams—have escalated
significantly, resulting in billions of dollars in annual losses. Traditional, rule-based fraud
detection systems are increasingly inadequate, constrained by static parameters and high false-
positive rates that disrupt customer experience and increase operational costs. This study evaluates
the efficacy of Artificial Intelligence (Al) and Machine Learning (ML) as superior alternatives for
modern financial fraud detection and prevention. Utilizing a qualitative, descriptive methodology
based on a comprehensive review of academic literature and industry case studies, this research
examines the mechanics, benefits, and implementation challenges of Al-based systems. The
findings confirm the study’s hypothesis: ML algorithms—specifically neural networks and
decision trees—drastically improve detection accuracy by analyzing vast, complex datasets in real-
time, identifying hidden behavioral anomalies, and continuously adapting to novel fraud strategies.
Furthermore, Al significantly reduces false positives, thereby minimizing financial losses and
preserving customer trust. However, the study also highlights critical implementation barriers,
including the necessity for high-quality training data, advanced technological infrastructure, and
stringent data privacy compliance. Ultimately, this research concludes that Al is an indispensable,
dynamic tool in contemporary financial security, offering unparalleled advantages over legacy
systems in the ongoing fight against digital financial crime.
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Introduction: "The What & Why"

Fraud is one of the biggest problems in today’s digital world. As online banking, e-commerce, and
mobile payments continue to grow, fraudulent activities have also increased. Credit card fraud,
identity theft, and online scams cause billions of dollars in losses every year. Fraud does not only
affect banks and companies, but also individuals who may lose money or personal information.
Because of the large number of daily transactions, traditional fraud detection methods are no longer
enough to stop these crimes effectively.

In the past, organizations relied on rule-based systems and manual monitoring to detect suspicious
activity. These systems follow fixed rules, such as flagging transactions above a certain amount.
However, fraudsters constantly change their strategies, which makes it difficult for traditional
systems to detect new types of fraud. As a result, companies need smarter and more flexible
solutions.

Artificial Intelligence (Al) offers a powerful way to improve fraud detection and prevention. Al
systems use machine learning to analyze large amounts of data and identify unusual patterns.
Unlike traditional systems, Al can learn from past data and improve over time. It can detect
suspicious behavior in real time and reduce false alarms. This helps organizations respond faster
while maintaining a better experience for customers.

The purpose of this project is to study how Artificial Intelligence helps in avoiding fraud,
especially in financial services. It will examine how Al systems work, why they are more effective
than traditional methods, and what challenges organizations may face when implementing them.
The main research question is: How effective is Artificial Intelligence in detecting and preventing
fraud compared to traditional systems? The hypothesis of this study is that Al-based systems
improve fraud detection accuracy and reduce financial losses.

Understanding the role of Al in fraud prevention is important because digital transactions will
continue to increase in the future. Organizations must use advanced technology to protect
customers and maintain trust. Artificial Intelligence is becoming an essential tool in the fight
against fraud.

Literature Review: ""The story so far "

The past 20 years have seen numerous researchers research on the application of Artificial
Intelligence in fraud detection and prevention. The initial research was on the conventional fraud
detection mechanisms that were primarily rule-based. These systems applied pre-programmed
rules in order to detect suspicious transactions like transactions exceeding a certain amount, or
transactions conducted in strange places. Although these systems were practical then, researchers
discovered that they comprised of a number of limitations. A key issue was that the fraudsters
always kept evolving and it was hard to identify new forms of fraud using rule based systems
(Saber & Sassine, 2022). This led to numerous frauds being noted late. Researchers also found out
that the traditional systems were generally generating high rates of false positives i.e. valid
transactions were wrongly reported as suspicious. This has brought inconvenience to the customers
and it also made the operations of the financial institutions expensive. Due to these difficulties,
scientists have started to investigate the opportunities of the Artificial Intelligence and machine
learning to enhance the detection of fraud (Beainy & Kamel, 2023). Artificial Intelligence is a term
that describes computer systems that have the ability to do the tasks that would have otherwise
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been handled in the human brain, which include the learning of information, identification of
patterns, and decision-making. Within the framework of fraud detection, Al systems examine large
volumes of transactional data to detect patterns that can be used to report possible fraud. Machine
learning algorithms are especially applicable since they are able to learn with previous information
and become more accurate with time. It has been demonstrated through numerous studies that
machine learning models, including decision trees, neural networks, and support vector machines,
are able to detect fraud transactions better than conventional systems. Indicatively, some
researchers discovered that, according to neural network models, the complex relationship between
multiple variables can be detected and this can identify a hidden trend of fraud that could not be
easily detected when using simple rule-based systems. The significance of big data in fraud
detection has been pointed out in other studies. Organizations are currently gathering huge
volumes of information due to the development of digital payments and online transactions. With
the help of Al technologies, companies can process this data faster and recognize suspicious
behavior instantly. Scholars also underscore that Al systems would greatly save one a lot of money
since they will be able to identify fraud sooner and stop fraudulent activities before they are
processed. Moreover, the applicability of Al to various industries like banking, insurance, e-
commerce, and cybersecurity has been studied by many researchers. The application of Al in the
banking sector is extensively used to watch over credit card usage and identify theft. In insurance,
Al is used to identify fraudulent claims based on the trends in submissions of claims and customer
behavior. In e-commerce, Al systems track the buying patterns and put suspected actions under
suspicion of fraud. Even though Al-based systems have numerous positive benefits, researchers
also note that there are multiple challenges. One of the challenges is that high quality data is
required in order to train machine learning models. In case of incomplete and biased data, the
system accuracy can be reduced. The complexity of Al algorithms is another problem that can be
associated with specific knowledge and high-level technological infrastructure. The use of
substantial amounts of personal data also attracts some researchers to bring up the subject of
privacy and ethical concerns. However, most research works arrive at similar conclusions that
Artificial Intelligence does not fail to offer much more as compared to conventional fraud detection
systems. On the whole, according to the literature, Al technologies are becoming a critical
instrument in the contemporary fraud prevention techniques. The project is based on the prior
studies conducted on the applicability of Artificial Intelligence to enhance detection of fraud and
assist the organizations to minimize financial losses without jeopardizing the security and
customer trust.

Methodology: '""The how we did it "

The methodology section is aimed at explaining the way the research was carried out in this project
and how the information was gathered and analyzed. In this study, the research methodology is a
qualitative and descriptive one because it is needed to comprehend the role of Artificial
Intelligence in fraud detection and prevention. This research will primarily concentrate on
secondary sources of data rather than experimenting or gathering primary survey data. The
secondary data contains information that has already been released by researchers, academic
journals, industry reports, and financial institutions. These two sources are useful because they
explain the application of Al systems in the fraud detection process in the real world. The main
research initiative was to gather scholarly articles, reports, and case studies concerning Artificial
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Intelligence and fraud prevention. The information was collected using academic journals,
research databases, and believable internet publications. The studies included in the research were
those that studied machine learning models, fraud detectors, and real-life applications of Al in
fields like banking and financial services. Once the pertinent sources were collected, the data was
thorough and well-considered, and arranged according to the major themes. These themes were
classic fraud detection, machine learning, benefits of Al systems and difficulties in introducing Al
technologies (Kamel et al., 2026). The analysis of these themes allowed identifying the findings
and patterns shared across the existing literature in the research. Along with the academic literature
review, this project also analyzed actual cases of Al fraud detection systems employed by financial
institutions and technology firms. These illustrations were used to show the use of Al technologies
in practice. Another aspect that the research examined was the statistical data and reports
concerning the loss of money in financial fraud and the success of Al systems in curbing fraud.
The process of analysis was supported by comparing the results of various researches with each
other to determine the similarities and differences between conventional and Al-based approaches.
This comparative study was useful to assess the efficiency of the Artificial Intelligence in fraud
detection and prevention. The approach to the study was selected due to the ability to have a
general idea about the subject of the study and use the existing and credible sources of information.
The second benefit of this method is that it will give a clear overview of the existing research
without the need to use a large data set or a complicated experimental design. Nevertheless, it is
also necessary to mention that it is also not without limitations when secondary data is used. The
study is based on the published information, and this implies that the results are as good as the
sources used are. Nevertheless, the approach to this project offers a credible means of analyzing
the role played by Artificial Intelligence in the detection and prevention of frauds despite these
shortcomings. Through a review and analysis of the available literature, the proposed study is
expected to give a clear picture of the technologies, advantages and issues related to Al-based
fraud detection systems.

Results: "The facts "

The findings of this paper are founded on the evaluation of the information presented in the
scholarly researches, business reports, and practical examples associated with the application of
Artificial Intelligence to fraud detection. The researchers demonstrate that Al-based systems are
comparatively effective compared to the conventional rule-based systems to detect fraudulent
activities. Numerous studies have shown that machine learning models can study high amounts of
transaction data and detect suspicious trends that would have been hard to detect by humans or
other systems. Indicatively, in each case, financial institutions are handling millions of transactions
daily and it is virtually impossible to monitor transactions manually on a case by case basis. The
Al systems have the ability to process these transactions automatically in real time and alert when
something is out of the ordinary to conduct subsequent investigation. The study also indicates that
Al technologies also minimize false positives as opposed to conventional systems. False positives
are those cases where a legitimate transaction is mistaken to be a fraudulent transaction. False
positives should also be minimized since it will enhance customer experience and lessen the impact
of fraud investigators. The other important outcome that the research reveals is the fact that
machine learning algorithms are capable of continually advancing their functionality as time goes
by. Machine learning models are trained on new data and evolve with new types of fraud compared
to the traditional system, which makes use of fixed rules. This implies that the more the information
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fed to Al systems, the more accurate an Al system becomes. As it is also demonstrated by the
analysis of various research works, neural networks and decision tree models represent some of
the most frequently utilized algorithms in a fraud detection system. These models can be used to
find complicated associations between the various variables that include the amount of
transactions, location, time, and user behavior. Moreover, the study established that organizations
that adopt Al-based fraud detection systems significantly reduce the financial losses that occur as
a result of fraudulent transactions. According to several industry and scholars reports, Al
technologies allow banks to detect fraud in a shorter period (Saliba et al., 2023) and prevent
suspicious transactions prior to their execution (Beainy & Kamel, 2023). The findings provide one
more reason to support the idea that big data plays a significant role in the effectiveness of Al
systems. Big data enables machine learning algorithms to detect trends more effectively and detect
irregularities that can be used to predict fraud. Moreover, Al is commonly implemented in
conjunction with other technologies, like data analytics and behavioral monitoring, as a way of
boosting fraud prevention within many organizations. Although these are good findings, the results
also indicate that there are certain challenges that are posed by Al based systems (Azoury et al.,
2024). As an example, high-quality data, specialized infrastructure, and professional employees
are necessary to implement Al technologies and create and sustain machine learning models
(Khalife et al., 2024). The use of a large volume of customer data can also cause some
organizations to experience challenges associated with data privacy and regulatory standards. On
the whole, the findings gathered during the study indicate clearly that the Artificial Intelligence is
very useful in enhancing the process of fraud detection and prevention in the current financial
systems.

Discussion and conclusion: "The so what ? "

The results of the present research point to the ever-increasing role of the Artificial Intelligence in
combating fraud. According to the findings provided in the earlier section, it is evident to note that
Al technologies present a number of benefits over the old-fashioned fraud detection tools. The
capability to analyze large volumes of data is one of the most prominent advantages of Al systems
as it can analyze it in a short time and with great precision. Most financial institutions in the
contemporary digital economy are handling millions of transactions daily hence manual
monitoring is incredibly hard. Automatic transaction analysis and real-time identification of
suspicious transactions performed by Al systems will address this issue. This capability enables
organizations to react to possible fraud significantly quicker and minimize the financial losses.
The second beneficial side of machine learning models that is analyzed in this paper is their
flexibility. Through Al systems, as opposed to traditional systems that are based on fixed rules,
systems are able to learn as time goes and become more accurate. This enables them to be more
efficient in identifying emerging and emerging fraud schemes adopted by criminals. The research
question of the proposed project was in how effective Artificial Intelligence is in detecting and
preventing fraud than conventional systems. According to the literature analysis findings and the
research findings, the results are strongly indicative of a great deal more efficiency with the
systems based on Al. They offer improved detection precision, minimize false positive, and will
enable organizations to detect fraud at an earlier stage of the transaction. The following benefits
confirm the hypothesis that Artificial Intelligence can enhance fraud detection and decrease
financial losses. Nevertheless, the paper also notes that there are a number of obstacles to adopting
Al technologies. To effectively develop machine learning models, organizations need to spend in
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sophisticated technological infrastructure and make sure that they can access high-quality data.
Moreover, when designing Al systems, companies will have to consider the privacy issues and
make sure that the information about customers remains safe. Regardless of such limitations, the
advantages of Al-based fraud detection systems are greater in general than the drawbacks. With
the ever-evolving technology, Artificial Intelligence is likely to be more significant in safeguarding
financial systems against frauds. New machine learning methods might be researched in the future,
alternative Al algorithms might be compared, or the way Al can be used alongside other
technologies like blockchain to advance the prevention of frauds even further. To sum up, it is
important to note that Artificial Intelligence is one of the potent and indispensable tools of present-
day fraud detection strategies. With Al technologies, organizations are able to enhance security,
minimize financial losses, and retention of customers in the field of finance that is more and more
digital.
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