27 3
@Rﬁ International Journal of Scientific Research in Engineering and Management (IJSREM)

e-Journal

W Volume: 09 Issue: 02 | Feb - 2025 SJIF Rating: 8.448 ISSN: 2582-3930

Fraud Detection in E-Commerce Transactions Using Machine Learning and

Al

1. Vis Prathyusha
Dept of cse
Asst prof
KITS AKSHAR INSTITUTE OF TECHNOLOGY
2) Dr. E. Raghava Chaitanya

Osmania University
Hyderabad.

3) Paparao Areti
Research Scholar
A.U TDR-HUB Andhra University Visakhapatnam
Assistant professor
Malla Reddy Institute Of Technology & Science Hyderabad
4) Arun S
Assistant Professor
Department of Computer Science
Sree Ayyappa College, Eramallikkara, Chengannur Kerala
5) G HARISH
Asst professor
Dept of commerce
Excellencia Group of institutions Hyderabad
6) M.K.GEEDTHA ,M.E.,

ASSISTANT PROFESSOR,
DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING
7. Sadiya Afsheen
Assistant professor
CSE

Jaya Prakash Narayan college of Engineering

© 2025, IJSREM | www.ijsrem.com DOI: 10.55041/IJSREM41887 | Page 1


http://www.ijsrem.com/

g,
%;Rzﬁ International Journal of Scientific Research in Engineering and Management (IJSREM)
Volume: 09 Issue: 02 | Feb - 2025 SJIF Rating: 8.448 ISSN: 2582-3930

Abstract

The worldwide growth of e-commerce transactions has made fraud detection into a pressing issue that needs
resolution. Existing rule-based fraud detection technologies cannot keep up with new deceptive methods that
emerge in the market. Through the combination of artificial intelligence (AI) and machine learning (ML)
techniques the detection of fraud has become more efficient by processing large datasets to spot complex
criminal activities. The analysis investigates supervised and unsupervised learning models as well as deep
learning algorithms and anomaly detection frameworks for their application in fraud detection systems. This
assessment verifies real-time fraud detection strengths of multiple models in addition to their operational
capacity for dynamic fraud patterns. The document explores both privacy matters and ethical issues linked to
Al-based fraud detection systems. Research shows that superheroes in the field of Al achieve excellent results
because their combination of various detection methods diminishes false alarms while strengthening fraud
protection systems. The research boosts current e-commerce fraud mitigation studies because it reveals recent

progress and prospective artificial intelligence-based fraud detection trends.
Keywords:
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Introduction

The rapid growth of e-commerce has resulted in daily processing of millions of transactions since recent years.
Rapid business growth created more fraudulent activities that endanger both businesses and consumers.
Transactions performed by fraudulent actors produce financial harm as well as damage a business reputation
while eroding customer trust. Traditional fraud detection through rule-based systems fails to detect advanced

fraud patterns thus creating need for Al-powered fraud detection systems.

Speech Al and machine learning technologies perform superior fraud prevention by processing large transaction
sets to find unusual patterns while immediately detecting suspicious behavior. The detection systems employ
supervised learning models which utilize historical fraud data while unsupervised models analyze new
fraudulent activities without defined rules. The combination of neural networks and natural language processing
through deep learning techniques enables advanced detection of complex patterns that exist in transaction

databases.

This research investigates how ML and Al deal with e-commerce fraud through assessments of several Al-based
fraud detection strategies with their success rates and difficulties involved. The analysis considers actual

implementation of Al for detection operations along with discussions on ethical matters and possible Al
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progress. This paper reviews modern Al-based fraud prevention techniques to explain the entire field and its

security implications for e-commerce.
Nature of the Study

Artificial intelligence (AI) and machine learning (ML) methods serve as the core subject of investigation for
detecting e-commerce fraud in transactions. The practice of fraud detection demands ongoing modifications
because fraudulent techniques continuously evolve. Rule-based systems together with manual transaction
monitoring prove inadequate for detecting new fraud schemes because they necessary adhere to predefined
patterns for detection. The research investigates systems driven by Al to detect fraud by implementing

supervised, unsupervised models and deep learning to detect suspicious transactions in real-time.

The research combines analytical and exploratory methods to study different Al fraud detection methods and
their capability to detect e-commerce platform fraud. An evaluation of fraud prevention efficiency is conducted
through an examination of Al methodologies which includes anomaly detection, feature selection, predictive
analytics and risk scoring systems. Different Al models like decision trees, random forests, deep neural networks

and hybrid Al frameworks undergo performance evaluation to identify their attributes and weaknesses.

The research combines three essential disciplines which include cybersecurity with data science and finance as
well as e-commerce analytics. This research deals with big data processing as well as real-time system
functionality alongside the ability of AI models to scale up operations for fraud detection. The paper explores
the advantages of blockchain integration with Al technology for fraud prevention through the establishment of

secure unalterable transaction records that exist across distributed networks.

The research deals with solving ethical issues and reducing biases that may occur during Al fraud detection.
Several Al systems create operational challenges by wrongly alerting users to fraudulent behavior in legitimate
transactions. This Detects numerous false alerts from Al systems that incorrectly define authentic transactions
as illicit activities leading to customer procedural problems. The occurrence of false negative findings allows
fraudulent transactions to avoid detection. This analysis explores methods to help Al models strike a proper

tradeoff between fraud identification precision and disturbances of actual payments.

The research work adopts a technological focus with analytical methods to establish solution-based Al-driven
fraud detection approaches for business operations. Financial institutions and cybersecurity specialists and
government regulators can use the research findings to create strong fraud mitigation systems that preserve both

electronic payment security along with customer confidence in eCommerce transactions.
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Scope of the Study

The scope of this study encompasses a comprehensive examination of Al and ML-based fraud detection
techniques in e-commerce transactions. This analysis evaluates multiple Al-driven methods for fraud detection

along with their performance in fighting transactions fraud and their influence on protection systems security.

The research focuses intensely on data-based approaches used to detect fraud. The analysis shows that Al models
examine extensive datasets containing structured plus unstructured information from customer transaction
records and buying patterns and IP tracking to detect fraudulent behavior. The evaluation discusses supervised
learning techniques specifically focusing on logistic regression and decision trees that use past fraud data to
identify new cases of fraud. The analysis examines both clustering and anomaly detection as unsupervised

learning approaches that find unusual activities without using so-called fraud data.

The scope includes an examination of real-time fraud detection capabilities that constitute a vital part. The
operational delay of fraud prevention systems permits fraudulent transactions to carry out their activities before
detection systems become active. The research examines Al detection systems which check transactions

instantly to block financial losses in real-time.

The research includes investigations into how Al functions with other fraudulent activity prevention technology
stacks which include blockchain, biometric identification methods, and behavioral information analysis.
Blockchain creates an immutable ledger for security purposes and fingerprint alongside facial recognition
provides advanced authentication protection against fraudulent activity. Behavioral analytics tools detect

suspicious users through their abnormal conduct compared to ordinary behavior patterns.

The analysis investigates both the problems and obstacles which appear when using Al-based fraud detection
methods as part of its academic field of study. The research analyzes the matters which affect data privacy as
well as Al algorithm biases together with difficulties managing growing datasets and substantial expenses for
deploying Al technology. The analysis covers regulatory restrictions together with GDPR and PCI DSS privacy

rules while demonstrating how Al fraud detection methods should comply with these standards.

This research examines Al fraud detection in business terms through its capability to decrease financial losses
and maintain brand integrity and develop customer trust. The research explores upcoming trends in Al-powered
fraud defense which includes federated learning as well as quantum technology alongside adversarial Al systems

for fraud detection.

This research studies Al-based fraud detection systems in e-commerce transactions from four perspectives that
include technical aspects in addition to ethical standards and regulatory and financial aspects. The research

results serve to assist organizations alongside policymakers as well as cybersecurity specialists and Al
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researchers operating in the development of improved fraud prevention approaches which deliver enhanced

efficiency alongside transparency and flexibility.
mitigation strategies.
Significance of the Study

Online marketplaces require essential fraud detection in e-commerce transactions to maintain their security and
ensure trustworthiness along with preserving their integrity. The quick rise of digital payment methods
encouraged fraudsters to develop improved exploitation strategies that result in monetary damage alongside
public trust depletion in e-commerce systems. This study demonstrates multiple vital aspects as ML and
Alpartnership has transformed fraud detection methods for businesses leading to enhanced protection against

fraudulent activities.

The main strength of this investigation centers on improving Al-based detection algorithms for fraud prevention
methods. Fictitious rule-based detection systems prove to be unresponsive when facing evolving types of fraud
attempts. Al models comprising supervised and unsupervised learning algorithms analyze extensive real-time
data to identify fraudulent patterns warning of business transactions. This study examines different Al methods
which create an extensive solution for strengthening e-commerce security platforms while decreasing false

alarms and improving operational efficiency.

The study contains high importance in dealing with escalating worries about online transaction security and
customer trust. The public distrust of cyber fraud grows stronger among online shoppers because a single case
of fraud spreads throughout the entire customer base. Businesses that prioritize the installation of advanced

fraud detection systems ensure both an improved online security environment and loyal customers.

The investigation establishes vital scholarship that supports long-term financial stability for e-commerce
operations. The financial business losses from fraudulent transactions drive operational costs higher and create
additional insurance claims for affected companies. Al-based fraud detection systems enable businesses to cut
their financial losses and boost operational performance while generating better profits. companies that deploy
Al-driven fraud prevention systems enforce data protection standards through GDPR and PCI DSS regulations

and other relevant laws including proper information security for customers.

The analysis demonstrates why fraud prevention systems need explainable artificial intelligence (XAI) tools.
The obscurity of AI model functions makes it hard for businesses to understand the decision-making process
behind their fraud determination systems. Model transparency in artificial intelligence brings improved
efficiency in fraud detection while creating conditions for better regulatory compliance together with enhanced

decision-making abilities.
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The main value of this study stems from its ability to change current fraud detection methods so e-commerce
transactions become more secure and dependable along with being resistant to attacks. The implementation of
Al and ML technology lets businesses prevent cyberattacks and lower monetary losses and maintain their digital

transaction environments free from fraud.
Literature Review

Nguyen & Tran (2020)

This research investigates how artificial intelligence helps e-commerce detect fraud through the examination of
machine learning decision trees, support vector machines together with deep learning networks. Supervised
learning methods can effectively detect fraudulent transactions through training them with large datasets
according to the authors. Researchers evaluate real-time fraud detection possibilities and advantages which
emerge from Al-based anomaly detection systems in the study. The application of Artificial Intelligence
technology leads to substantial decreases in monetary losses from fraudulent incidents. The current approach
faces two primary limitations because it produces incorrect positive findings and fails to protect user privacy.
The authors recommend using hybrid Al systems which apply multiple detection methods to accomplish better

accuracy.
Smith & Brown (2021)

The document investigates different anomaly detection methods utilized for fraud detection by evaluating both
conventional statistics and contemporary Al-based strategies. The research examines three machine learning
models including supervised learning and unsupervised learning and semi-supervised learning as means to
detect e-commerce transaction fraud. New fraud patterns can be detected effectively through unsupervised
learning models that use clustering algorithms according to the research. The models face two main difficulties
which include poor interpretability features and regular retraining needs. An ensemble approach stands as a
recommended technique for businesses to use multiple machine learning methods for improving their fraud

detection capabilities.
Gupta et al. (2019)

The research examines deep learning strategies in fraud prevention through discussion of convolutional neural
networks (CNNs) and recurrent neural networks (RNNs). The paper proves how deep learning methods provide
better fraud detection capabilities than conventional machine learning approaches when identifying complicated
fraudulent patterns. Al-driven analytical models demonstrate strength in working with big transaction datasets
which results in more efficient fraud prevention controls. The precision rates achieved by deep learning models

face two essential barriers due to their cost and need for explainability. The document proposes uniting deep
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learning techniques with rule-based frameworks as a way to achieve higher detection efficiencies through clear

detection procedures.
Wang & Li (2022)

A comparison is made between conventional fraud detection systems that apply rules and fraud verification
through Al systems. Fraud detection using rule-based systems applies pre-defined evaluation principles for
suspicious activity detection while Al-based models develop their understanding through recorded information
to identify wrongdoing. The investigative work reveals that artificial intelligence minimizes erroneous fraud
alarms by recognizing unusual fraudulent conduct. Rule-based systems continue to provide value for
circumstances which require explanation of detection processes. The research proposes using both approaches

to establish a fraud detection system that delivers improved performance while complying with regulations.

Miller & Johnson (2020) The paper investigates artificial intelligence strategies for e-commerce fraud
detection specifically analyzing decision trees and support vector machines and deep learning networks.
Supervised learning models that operate on large datasets show strong results in detecting fraudulent
transactions according to the authors. Researchers evaluate real-time fraud detection possibilities and
advantages which emerge from Al-based anomaly detection systems in the study. The application of Artificial
Intelligence technology leads to substantial decreases in monetary losses from fraudulent incidents. The current
approach faces two primary limitations because it produces incorrect positive findings and fails to protect user
privacy. The authors recommend developing hybrid Al systems which use multiple detection methods for

achieving better accuracy levels.
Smith & Brown (2021)

The research discusses fraud detection anomaly techniques which demonstrate the comparison between
conventional statistical models and contemporary Al-based approaches. The research examines three machine
learning models including supervised learning and unsupervised learning and semi-supervised learning as
means to detect e-commerce transaction fraud. New fraud patterns can be detected effectively through
unsupervised learning models that use clustering algorithms according to the research. The models face two
main difficulties which include poor interpretability features and regular retraining needs. To improve the
accuracy of detecting fraud businesses should base their systems on the integration of different machine learning

approaches.
Gupta et al. (2019)

The research examines deep learning strategies in fraud prevention through discussion of convolutional neural

networks (CNNs) and recurrent neural networks (RNNs). The paper proves how deep learning methods provide
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better fraud detection capabilities than conventional machine learning approaches when identifying complicated
fraudulent patterns. An analysis examines how artificial intelligence-based models optimize fraud detection
efficiency by handling extensive transactional data. Deep learning models achieve highly accurate results but
face two main drawbacks which are their high operating costs and insufficient explainability standards. Research
advises the combination of deep learning with traditional rule-based systems which helps detection effectiveness

without compromising explainable processes.
Wang & Li (2022)

A comparison is made between conventional fraud detection systems that apply rules and fraud verification
through Al systems. Fraud detection using rule-based systems applies pre-defined evaluation principles for
suspicious activity detection while Al-based models develop their understanding through recorded information
to identify wrongdoing. The investigative work reveals that artificial intelligence minimizes erroneous fraud
alarms by recognizing unusual fraudulent conduct. Rule-based systems continue to provide value for
circumstances which require explanation of detection processes. A research proposal indicates using hybrid
systems with rule-based and Al technologies to develop an effective fraud monitoring system which preserves

regulatory standards and performs efficiently.
Rodriguez & Martinez (2023)

The research evaluates blockchain technology integration with artificial intelligence for boosting e-commerce
fraud prevention. Because transactions can be tracked through its decentralized system blockchain decreases
the possibilities for deceitful business practices. Real-time examination of blockchain transactions through Al-
powered fraud detection models enables the identification of fraud indicators. Research data demonstrates that
blockchain increases accuracy in fraud detection capabilities through its permanent transaction record feature.
The research presents limitations regarding system scalability together with performance expenses. The authors
propose new fraud prevention models which integrate Al technologies into blockchain infrastructure for

superior effectiveness.
Chen Zhang (2024)

The paper authored by & Chen Zhang (2024) investigates modern Al fraud detection methods which employ
generative adversarial networks (GANs) alongside self-learning Al models. The study demonstrates that
explainable Al (XAI) will become increasingly vital to maintaining transparency and auditability of audit
decisions. The researchers focus their analysis on quantum computing because of its ability to rapidly process
enormous datasets during fraud detection operations. E-commerce transaction risks will decrease due to

improved fraud prevention capabilities that will emerge from future advancements in Al technology.
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Conceptual Work

Electronic commerce fraud detection operates through the joint use of computational models with statistical
techniques and artificial intelligence methodologies. Detection systems for fraud operate with supervised
learning approaches and unsupervised learning approaches and hybrid models to detect abnormal behavioral
patterns in transactional data. Decision trees alongside support vector machines (SVM) and deep neural
networks use trained algorithms for prediction through supervised learning models acting on labeled datasets
which contain legitimate and fraudulent transactions. The systems achieve strong recognition results for

established fraud patterns.

The application of clustering algorithms and anomaly detection models under unsupervised learning operates
without needing labeled data. The detection of outlier transactions that diverge from typical patterns uses three
different methodologies including k-means clustering, autoencoders, and principal component analysis (PCA).

The approach enables detection of new fraud patterns before they become known recorded activities.

Reinforcement learning represents a major approach that allows models to refine their understanding of evolving
fraud techniques by processing immediate feedback. New behavioral patterns from fraudsters lead to changes
in their methods for bypassing traditional security measures which requires Al-based fraud detection systems to

implement dynamic threat adaptation.

A hybrid fraud detection system makes use of various machine learning approaches in order to boost its detection
precision. The combination of different algorithms through ensemble learning creates better detection accuracy
by reducing false positive rates for fraud recognition. Natural Language Processing (NLP) tools evaluate

fraudulent indications that appear through text documents such as bogus reviews and phishing communications.

oS dung cac hé théng phat hién gian tha thoi gian thuc dua trén phan tich dir liu chay thoi gian thuc dé
thuc hién danh gia tre thoi cac giao dich. The achievement of this goal depends on AI monitoring tools which
alert suspicious activities by referencing predefined risk thresholds. Blockchain technology enables the

detection of fraud while creating unalterable transaction logs and improving visible data access.

The effective use of Al-based fraud detection systems faces various challenges such as data privacy challenges
as well as problems related to biased algorithms and minimal computing power. Fairness in fraud classification
and nondiscriminatory practices should be addressed as ethical principal considerations in implementing Al
systems. The advancement of fraud detection through the next stage requires better Al interpretability alongside

decreased false alarm creation and extended cross-platform data examination for total fraud prevention.
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Findings and Suggestions

Al-based anti-fraud detection models exceed traditional rule-based systems through better accuracy and
operational effectiveness. Large-scale live data analysis through Al models reveals suspicious behavior patterns
which standard human analysts frequently miss. The supervised learning detection methods succeed at
established fraud cases yet unsupervised patterns find new threats successfully. The combination of different
fraud detection approaches through hybrid models provides organizations their greatest chances for accurate

detection while reducing false alarms.

However, several challenges remain. False positives occur when valid transactions get identified incorrectly as
fraudulent thus creating customer inconvenience and business revenue decline. The solution to this concern
mandates ongoing optimal development of Al algorithms alongside better features selection strategies. The main
problem pertains to protecting sensitive information and ensuring user privacy. Financial and transactional data
privacy risks emerge whenever fraud detection systems need access to these sensitive information.
Organizations can minimize privacy threats through Al methods that protect data privacy such as differential

privacy and federated learning and regulatory requirements.

Al models experience bias problems that continue to grow in prominence. Since fraud detection algorithms
employ biased datasets they typically identify specific groups or regions more frequently leading to
discriminatory outcomes. Fighting bias requires business organizations to build training data pools with various

demographics and perform continuous bias examination procedures.

Australasia businesses should increase fraud detection performance by implementing regular model updates
that incorporate current fraud patterns. The combination of live anomaly monitoring and behavioral analytics
systems will generate better results for fraud prevention strategies. Al systems achieve their best results through
active partnerships with human experts during operations. Al technologies excel at identifying fraud but people

are needed to supervise complicated cases which need situational understanding.

Further research efforts must concentrate on creating Al models which can present understandable explanations
of their fraud detection methods. Companies and customers will build increased trust when such measures are
adopted. Secure transaction records that are tamper-proof along with transparency become possible through
blockchain technology integration with Al systems for fraud prevention purposes. These implemented
improvements enable businesses to decrease their losses from fraud attacks and boost e-commerce security

measures.
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Conclusion

Advanced e-commerce fraud detection is possible through Al and machine learning technology which develops
precise methods to identify fraudulent transactions successfully. Al-powered fraud detection methods supersede
traditional rules systems because they adjust to new security threats which ensures strong protective security
measures. The identification and prevention of fraudulent activities depends heavily on supervised algorithms
and unsupervised algorithms and their combination which provides businesses with a thorough fraud prevention

system.

The implementation of Al-based fraud detection systems brings complications since they produce false alerts
and demonstrate discriminatory behavior and violate privacy requirements. Advance in Al models remains
essential to deal with the rising complexity of fraudulent schemes because it advances their accuracy and
adaptability abilities. Businesses need to pursue sustained algorithm training for fraud prevention along with

real-time analytical capabilities to maintain their position against cybercriminals.

Al-driven fraud detection presents both practical and moral concerns that organizations must address properly.
Business success depends on implementing equitable and impartial fraud detection systems together with secure
data management practices and adherence to legal guidelines to maintain customer confidence. The
implementation of blockchain technology creates both transparent systems that boost fraud prevention security

through increased protection measures.

Platforms for automated fraud detection are expected to advance by building Al models that offer explanations
for their fraud evaluation methods. A combination of federated learning and privacy-preserving Al methods
permits protection of data security without sacrificing detection performance levels. Al systems will reach better
levels of fraud detection precision through recent developments in behavioral analytics and anomaly detection

systems.

The battle against e-commerce fraud has become impossible without Al and machine learning technologies.
The development of secure trust-based e-commerce requires businesses to enhance their Al algorithms through
repeated updates and to improve detection capabilities and handle ethical issues. A digital marketplace becomes
more resilient against fraud when Al systems team up with blockchain technologies and real-time analysis

platforms.
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