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ABSTRACT

Financial fraud, characterized by deceptive practices aimed at securing financial gains, has emerged as a
prevalent threat within companies and organizations. Traditional methods like manual verification and
inspection are inaccurate, expensive, and time-consuming in identifying fraudulent activities. With the rise of
artificial intelligence, machine learning-based approaches offer a promising solution to detect fraudulent
transactions through the analysis of vast financial datasets. This paper presents a systematic literature review
(SLR) that systematically surveys and consolidates existing literature on machine learning (ML)-based fraud
detection. Employing the Kitchenham approach, which employs defined protocols to extract and synthesize
relevant articles, this review reports the findings from various studies gathered through specified search
strategies from electronic databases. After applying inclusion/exclusion criteria, 93 articles were selected,
synthesized, and analyzed. The review outlines popular ML techniques utilized for fraud detection, prevalent
fraud types, and evaluation metrics. The surveyed articles indicate that support vector machine (SVM) and
artificial neural network (ANN) are commonly employed ML algorithms for fraud detection, with credit card
fraud being the most addressed fraud type using ML techniques. Additionally, the paper discusses key issues,
gaps, and limitations in financial fraud detection and suggests potential areas for future research.

Furthermore, the review identifies challenges like class imbalance in datasets and the dynamic nature of fraud
patterns. While SVM and ANN are popular, exploring ensemble methods, deep learning, and anomaly
detection techniques shows promise for improving detection accuracy in suitability.

Future research should address these limitations and foster collaboration between academia, industry, and
regulatory bodies to advance fraud detection methods and safeguard financial transactions.
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INTRODUCTION

In today's rapidly evolving financial landscape, the detection and prevention of fraud have become paramount
concerns for financial institutions worldwide. With the advent of advanced technologies and the increasing
digitization of financial transactions, the threat of fraudulent activities looms large, posing significant risks to
the integrity, security, and profitability of financial institutions. In response to these challenges, the field of
business analytics, particularly machine learning, emerges as a powerful tool for combating fraud in financial
institutions.

Machine learning, a subfield of artificial intelligence, offers innovative solutions for analyzing large volumes
of data, identifying patterns, and predicting fraudulent behavior. By leveraging sophisticated algorithms and
statistical models, machine learning enables financial institutions to detect anomalous transactions, uncover
fraudulent schemes, and prevent financial losses in real-time. From credit card fraud to money laundering and
insider trading, machine learning algorithms can adapt and evolve to counter various forms of financial fraud,
providing a proactive defense against illicit activities.

The aim of this master thesis is to explore the intersection of fraud detection, prevention, and machine learning
in the context of financial institutions. By conducting a comprehensive review of existing literature, this thesis
seeks to delve into the methodologies, techniques, and technologies employed in leveraging machine learning
for fraud detection and prevention. Additionally, this research endeavors to analyze the effectiveness of
different machine learning approaches, identify key challenges and limitations, and propose recommendations
for enhancing fraud detection and prevention strategies in financial institutions.

LITERATURE REVIEW

Fraud is an intentional act of deception involving financial transaction for the purpose of personal gain. With
the increased number of online transaction, frauds have also increased. In banking sector detecting fraud is
important to keep customers’ money safe and also to reduce the losses from fraud and keep company profitable.
Traditional fraud detection methods are no more sufficient in detecting frauds so banks are adopting machine
learning based models. One major problem with the financial transaction data is its skewness. Performance of
any model depends on dataset and the technique applied. This paper has compared seven machine learning
models (logistics regression, random forest, XGBoost, DBscan, Artificial neural network, isolation forest,
Principle component analysis with Support vector machine) with the help of several parameters as accuracy,
sensitivity, specificity, precision, balanced accuracy (BCR), Matthews correlation coefficient (MCC), kappa
value. The study was done for a period of four months on Paysim synthetic dataset of mobile money
transactions published on kaggle. The machine learning models were created using R and data analysis was
done with the help of tableau. Post analysis It is found that random forest and XGBoost is providing better
result than other models.
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RESEARCH OBJECTIVE

1) To investigate and analyze the application of machine learning techniques in the detection and
prevention of financial fraud within the context of financial institutions. Specifically, the thesis aims
to achieve the following objectives:

2) To analyze the effectiveness of various fraud detection and prevention strategies, assess regulatory
compliance requirements.

3) Toidentify and analyze the key features and characteristics of fraudulent transactions in financial data.

4) To evaluate the effectiveness of different machine learning algorithms for fraud detection, such as
supervised learning algorithms (e.g., decision trees, random forests, support vector machines) and
unsupervised learning algorithms (e.g., anomaly detection).

5) To propose recommendations for the implementation and use of machine learning-based fraud
detection systems in financial institutions.

RESEARCH DESIGN AND METHODOLOGY
5.1 Research Design:

For this study on fraud detection in financial institutions, a mixed-methods research design is employed. It
integrates quantitative analysis of historical financial transaction data obtained from Kaggle with qualitative
insights gathered through surveys. The quantitative analysis will employ statistical techniques to examine
patterns and anomalies in the transaction data, while the qualitative survey will gather opinions and perceptions
from stakeholders regarding fraud detection methods.

5.2 Data Collection Method and Forms:

5.2.1 Data Collection Medium:

» Historical financial transaction data will be collected from Kaggle, a reputable platform for datasets
and data science competitions, to ensure reliability and comprehensiveness.

» Surveys will be conducted using online platforms like Google Forms to gather qualitative insights
from stakeholders regarding their views on fraud detection methods and the effectiveness of various
techniques.

5.2.2 Questionnaire:

» The Google Form questionnaire will include of closed-ended questions designed to explore
stakeholders' perceptions, experiences, and preferences related to fraud detection in financial
institutions.

» Questions will cover topics such as stakeholders' trust in current fraud detection measures, their
familiarity with different fraud detection techniques, and their suggestions for improving fraud
prevention strategies.

5.2.3 Logic of Choice:

» Kaggle is selected as the data collection platform for historical financial transaction data due to its
reliability, accessibility, and comprehensive datasets.

» Google Forms is selected for the survey component for its ease of use, flexibility in questionnaire
design, and efficient data collection capabilities.
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5.3 Sampling Design and Plan:

5.3.1. Target Population:

The target population includes stakeholders involved in financial transactions, such as customers, employees,
and management of financial institutions.

5.3.2. Sampling Frame:

The sampling frame consists of individuals who have experience or knowledge relevant to fraud detection in
financial institutions.

5.3.3. Sample Units Used:
Individual respondents who complete the survey questionnaire will serve as sample units.
5.3.4. Methods for Selecting Sample Units:

Convenience sampling will be employed to select survey participants. The questionnaire will be distributed to
stakeholders through email lists, online forums, and professional networks.

5.3.5. Sample Size:

The sample size will be determined based on the desired level of confidence and precision, as well as the
availability of respondents.

5.3.6. Response Rate:

The response rate will be monitored to evaluate the effectiveness of the recruitment strategy and ensure a
representative sample.

5.4. Fieldwork:
5.4.1. Conduct of Fieldwork:

» The fieldwork involves accessing historical financial transaction data from Kaggle.
» Surveys will be distributed online using Google Forms to gather qualitative insights from stakeholders
regarding fraud detection methods.
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LIMITATION

. Investigate how class imbalance in financial transaction data affects the performance of machine
learning models for fraud detection, and propose strategies to mitigate this issue to improve detection
accuracy.

Il. Evaluate the extent to which machine learning models trained on synthetic datasets can accurately
detect fraud in real-world financial data, considering factors such as data distribution and transaction
dynamics.

I11.  Assess the interpretability of machine learning models in fraud detection, and explore techniques to
enhance model interpretability for better understanding and trust in the decision-making process.

IV. Analyze how temporal aspects, such as evolving fraud patterns over time and seasonal variations,
impact the performance of fraud detection models, and propose methods to adapt models to changing fraud
trends.

V. Investigate the scalability and computational efficiency of machine learning models for fraud
detection, particularly in real-time or high-volume transaction processing environments, and propose
optimizations to reduce inference latency and resource consumption.

FINDINGS

The data reveals a multifaceted landscape of fraud detection and prevention strategies within financial
institutions. Participants present a diverse educational background, predominantly holding at least a Master's
degree, suggesting a cohort of highly educated professionals spearheading these initiatives. Confidence in
traditional rule-based systems remains strong, with a significant portion rating them as very effective, although
preferences for machine learning algorithms such as Logistic Regression and Support Vector Machines vary.
Regular updates of fraud detection models are commonplace, reflecting organizations' commitment to
maintaining effectiveness amidst evolving fraud landscapes.

Machine learning algorithms emerge as pivotal tools in detecting fraud cases, contributing to overall
satisfaction with fraud detection systems among organizations. Despite concerns surrounding data privacy,
they are generally perceived as manageable challenges rather than insurmountable barriers to the adoption of
machine learning technologies. Moreover, a notable proportion of organizations allocate substantial budgets
to machine learning initiatives, signaling a dedicated investment in leveraging advanced technologies to
combat fraud effectively.

Collaboration and data sharing among institutions are viewed with differing degrees of importance for
improving fraud detection, underscoring varied industry perspectives. Desired features in machine learning-
based systems include improved explainability, real-time monitoring, enhanced anomaly detection, and
seamless integration with existing systems, reflecting a collective pursuit of robust and versatile fraud
detection solutions. These collective insights offer valuable guidance for navigating the evolving landscape of
fraud detection and prevention in the financial sector, shedding light on emerging trends, persistent challenges,
and evolving preferences driving industry practices.
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CONCLUSION

In conclusion, the findings on fraud detection and prevention strategies within financial institutions underscore
a dynamic landscape marked by diverse educational backgrounds, varying perceptions of effectiveness, and
an increasing reliance on machine learning technologies. While traditional rule-based systems instill
confidence, there's acknowledgment of the imperative for ongoing innovation and adaptation to effectively
combat evolving fraud threats. Leveraging machine learning algorithms alongside human expertise offers a
promising avenue for enhancing detection accuracy and efficiency, contingent upon organizations prioritizing
regular updates and robust data privacy measures.

Moreover, collaboration and data sharing among institutions emerge as pivotal factors in strengthening fraud
detection capabilities, facilitating a proactive and coordinated response to emerging threats. Embracing desired
features such as improved explainability and real-time monitoring in machine learning-based systems can
further bolster usability and effectiveness, empowering organizations to navigate complex fraud landscapes
with agility and confidence.

By embracing these findings and implementing the suggested strategies, financial institutions can fortify their
resilience against fraud, safeguarding assets, and preserving stakeholders' trust in an increasingly
interconnected and challenging environment. This proactive approach positions organizations to not only
mitigate existing risks but also stay ahead of emerging threats, ensuring sustained effectiveness in combating
fraud in the ever-evolving financial landscape.

RECOMMENDATIONS

The comprehensive findings on fraud detection and prevention strategies in financial institutions offer valuable
insights for enhancing effectiveness and adaptability in this critical domain. Firstly, recognizing the diverse
educational backgrounds of participants, organizations should prioritize recruitment and training programs to
cultivate a highly skilled workforce capable of navigating evolving fraud landscapes adeptly. Secondly, while
traditional rule-based systems receive positive perception, ongoing evaluation and enhancement are necessary
to ensure their continued effectiveness amid changing fraud patterns.

Thirdly, fostering a culture of innovation and experimentation with machine learning algorithms is paramount.
Acknowledging varying preferences among participants, organizations should leverage the most suitable
approaches for their specific contexts. Regular updates of fraud detection models are essential for maintaining
relevance and effectiveness, requiring a commitment to agile development and implementation processes.
Moreover, while machine learning algorithms play a significant role in fraud detection, exploring
complementary approaches and synergies between human expertise and technological capabilities can
maximize detection accuracy and efficiency.

Lastly, incorporating desired features such as improved explainability, real-time monitoring, and enhanced
anomaly detection into machine learning-based systems can enhance usability and effectiveness, empowering
organizations to adapt to evolving fraud landscapes with agility and confidence. By embracing these
suggestions and fostering a culture of continuous improvement and innovation, financial institutions can
enhance their resilience and effectiveness in combating fraud, safeguarding assets, and maintaining
stakeholders' trust in an increasingly complex and dynamic environment.
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