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ABSTRACT

In today’s digital world most people use
online banking mobile wallets and credit
cards to make financial transactions. they
have also increased scams. Detecting such
fraudulent transactions quickly is very
important to protect customers and
financial institutions from loss.

This project “Al for Fraud Detection in
Financial Transactions” aims to develop to
automatically activities and generate the
reports and recommendation to overcome
from the frauds analyses large sets of
transaction data and identifies unusual For
example if a customer suddenly makes a
large purchase in a new location odd time
the system can recognize it as suspicious
and alert the bank immediately.

The project is designed with three main
components: an API and Server Layer for
processing real-time fraud detection. The
Al is using past transaction data so it can
learn the difference between normal and
fraudulent transactions.

KEYWORDS:

Artificial Intelligence, Fraud

Detection, Financial Transactions,

I. INTRODUCTION

In today’s world most people use online

banking credit cards and mobile
applications to send and receive money.
Although online payments are highly
convenient they also introduce significant

risks such as fraud and financial misuse.

Fraud occurs when an individual or group
attempts to deceive others by illegally
accessing funds or using belong to them. As
McDonald  explains  fraud involves
unauthorized access or manipulation of
financial data. Early detection of such
fraudulent activities is critical for both
banks and delayed
identification may lead to serious financial

customers as

losses. The principal aim of this project is
to develop an Artificial Intelligence (Al)-
based system capable of detecting and
preventing fraudulent financial
transactions.  The
transaction data to identify suspicious or
abnormal patterns. For example if a user
suddenly makes a large transaction from a

system  analyzes

foreign country or an unfamiliar location
the system flags it as suspicious and alerts
the bank for further verification.

This project focuses on making the system
intelligent enough to learn from past

Data  Analysis, Security, Risk tr'ansa'ctlon examples. By studying
) historical data the system can detect both
Detection .
known and previously unseen fraud
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patterns. The implementation uses Python
programming along with libraries such as

NumPy and Scikit-learn to process
transaction data and build the AI model.
The model legitimate and fraudulent
transactions. Once trained the system can
classify new transactions as either “Safe”
or “Fraudulent” with a high degree of
accuracy. This project objective’s to of this
project is to enhance security reduce fraud
and make online financial transactions
safer and more reliable.

II. RELATED WORK

[1]. AI, or artificial intelligence, has
transformed detection of financial fraud by
supplying more precise, scalable , and
Adaptive system across a range of
industries, including , insurance , and
banking. The purpose of this systematic
study is to assess the efficacy of Al-based
methods for financial fraud detection and to
pinpoint the difficulties and constraints
related to their application. The study
evaluated the effectiveness of Ai-driven
fraud detection system by methodically
reviewing peer-reviewed publications from
large databases using techniques like deep
learning and machine learning.

[2] This essay provides an extensive
taxonomy of Al-driven fraud detection
methodologies, synthesizing insights from
a substantial number of research papers. It
systematically categorizes methods for
detecting fraud based on their application in
different types of fraud, providing a
structured framework to understand their
effectiveness. In addition, it examines the
role of cloud computing, edge Al, and
distributed systems in enabling real-time
transaction monitoring and fraud detection.
Our review highlights The necessity of
cooperative activities between financial
organizations, authorities , and technology
providers to address these challenges.

| https://ijsrem.com

[3]. This research involves the development
of a novel classification model to classify
whether a financial transaction is fraudulent
or legitimate using five machine learning
methods are used to determine whether a
financial transaction is fraudulent or
legitimate:  Decision  Tree, Logistic
Regression, Random Forest,Light Gradient
Boosting Machine(Light GBM), Extreme
Gradient Boosting(XGBoost), and two
Deep Neural Networks Algorithms like
Artificial Neural Networks (ANN) and
Convolutional Neural Networks (CNN). To
tackle challenges like data quality issues
and high class imbalance in the dataset,
several experimentations like Memory
Optimisation, Principal Component
Analysis(PCA),hyperparameter tuning, and
Random Oversampling methods have been
implemented.

[4]. The research seeks to identify complex
fraudulent activities. Artificial intelligence
(AI) methods like machine learning using
deep learning have demonstrated notable
potential in enhancing the precision and
effectiveness of fraud detection models.
This study introduces a novel Al-based
fraud detection model that incorporates both
supervised and unsupervised learning
methods. These are used by machine
learning systems uses these techniques to
identify  fraudulent transactions. The
supervised learning component is trained
using a dataset with labels that includes both
fraudulent and non-fraudulent transactions.
The dataset utilized in research contains
284,807 credit card transactions. After
preparing the data, four Python-based
models were developed. The K-Nearest
Neighbors (KNN) model successfully
predicted 99.94% of credit card transactions
as valid or fraudulent.

[5]. The significance of the research lies in
its potential to support financial institutions
in minimizing fraud losses and improving
transaction security without developing
new models. The primary goal was to
Analyze and contrast how well deep
learning(DL) and machine learning(ML)
techniques detect fraudulent transactions
using real-world data.
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Machine learning repository at UCI. The

methodology included data cleaning,
balancing using SMOTE, feature
engineering, and statistical analysis.
Algorithms like Logistic Regression,

Netural, XGBoost, and Random Forest
Networks were applied. Recall, accuracy
and presion were used to evaluate the
models performance.F1-score, and AUC
ROC. The outcomes demonstrated that
XGBoost accomplished the best results,
with  99.2%,96.8%  precision, and
99.2%recall 94.5%, F1-score of 95.6%, and
AUC-ROC of 0.987Additionally , deep
learning models demonstrated well,
especially on a huge datasets , but more
computational power.

[6]. This paper proposes an Al-powered
framework for detection of fraud in real
time in financial exchanges, utilizing
cutting edge Deep learning and machine
learning models to accurately detect
anomalies and low latency. The Suggested
System integrates real-time data stream
processing, behavioral analytics, and model
explainability to ensure prompt and reliable
fraud mitigation. Additionally, it includes
adaptive learning mechanisms that enable
continuous improvement based on new
fraud patterns. The architecture is designed
to scale across distributed environments,
making it suitable for high-throughput,
mission-critical financial ~ platforms.
Experimental results demonstrate the
system’s superior performance compared to
conventional techniques in terms of
detection accuracy, response time,as well as
false positives reduction.

[7]. This abstract explores various ML
technique working in the financial sector to
mitigate fraud risks. Neural networks,
logistic regression and decision trees are
example of popular supervised learning
models.for fraud detection. These models
are trained on historical transaction data to
recognize patterns indicative of fraudulent
activities. After training they are able to
categorize new transactions as either
legitimate or suspicious with high accuracy.
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Identifying novel fraud types. By grouping
similar transactions or detecting outliers,
these models can uncover unusual patterns
that may signal fraudulent behavior, even in
the absence of labeled data.Deep learning
Deep learning, a portion of ML.has
demonstrated notable promise in preventing
fraud. Convolutional Recurrent netural
networks and neural networks(CNNs) can
analyze sequential data and capture intricate
patterns over time, enhancing the detection
of sophisticated fraud schemes. Natural
Language Processing (NLP), another
advanced ML technique, is employed to
analyze textual data such as transaction
descriptions and communications,
identifying suspicious language that may
indicate fraud.

[8]. The paper reviews key Al techniques
used in the financial sector, such as
supervised and unsupervised learning, and
highlights their application in decreasing
false positives and raising detection
accuracy, and enhancing operational
efficiency. Through a thorough review of
existing literature and current industry
practices, this paper highlights significant
research gaps, offers methodological
recommendations, and presents findings
that advocate for the incorporation of Al-
based systems. The conclusion emphasizes
the necessity of ethical Al use, human-Al
collaboration, and regulatory alignment to
ensure trustworthy financial systems.
Artificial Intelligence (AI) introduces a
fundamentally different approach to fraud
detection—one that is proactive;adaptive; ,
flexible and eapable—ef—operating—at
seateable to at scale. Utilizing machine
learning methods, deep neural networks,
natural language understanding, and
behavioral data analysis. Al systems can
analyze enormous volumes of systematic
and unsystematic data to detect subtle and
previously undetectable patterns.
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. METHODOLOGY IV.EXPERIMENTAL RESULTS:

% Al Fraud Detection

Transaction
Processing

Feature

Fraud Detection
Model

Extormal Datn Figure 4.1 The output shows the
e dashboard

Alerts/Actions

Model Training E Training Data

[aiayl
IRTACR

Figure 3.1 shows that architecture diagram

The proposed Al-based Fraud Detection

System seeks to increase the precision and

speed of fraud detection. The system

collects large volumes of transaction data

securely and uses it to train Al model

capable of identifying both normal and Figure 4.2 This shows the uploading of the
fraudulent behaviour. The system evaluates dataset

transactions based on:

» Transaction amount

Crithesl 13 .

» Time of transaction

Rrababs Ragaes

* Location
* Device used
* User transaction history

A key feature of the system is continuous

learning. As new transaction data becomes ) ] )
Figure 4.3 This shows the analysis of safe

available the model updates itself to detect .
and fraud transactions

new and evolving fraud patterns.

This system reduces the need for manual

verification improves operational The methodology proposed for the Al-
efficiency and strengthens trust in digital Based Financial Transactions System
banking services. For example if a user utilizes  intelligent  decision-making
usually performs small transactions within mechanisms to ensure robust security and
the same city and suddenly attempts a large effective prevention of fraudulent activities.
transaction from another country the The system maintains detailed transaction
system immediately identifies it as logs which include the following records:

suspicious and alerts the bank.
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* Time

* Login Name / User ID

» Computed Risk Score

* Verification Output

* Decision Rendered

These logs play a vital part in auditing
reporting and enhancing detection accuracy
for future fraudulent transaction analysis.
Furthermore the logging architecture is
intended to be easily extensible allowing
new analytical features such as location
trend analysis or merchant risk rating to be
integrated in the future with minimal
architectural changes. Data Security and
System Architecture Given the sensitive
data security is
prioritized at every phase of the system. In
order to further strengthen security:

*Role-Based Access Control
(RBAC)ensures that only individuals with
permission are able to view sensitive

nature of financial

information.

The AI Fraud Detection system was
assessed using a structured data set
containing 13 financial transactions. Each
transaction included attributes such as
amount,User ID and transaction ID,
currency, merchant name, timestamp, and
location.

The system achieves an overall accuracy of
around 90%—-95%, which is comparable to
modern Al-based fraud detection in
projects.

The data preprocessing and feature
engineering module contributes about
85%-90% accuracy by improving data

quality and pattern extraction.
The models for machine learning
(Random  forest, SVM)  provide

approximately 88%-93%
classification tasks.

accuracy in

| https://ijsrem.com

The deep learning models (LSTM,
Autoencoders) enhance detection further,
reaching  92%-96%  accuracy for
identifying complex and real-time fraud
patterns.

V.CONCLUSION

It is an effective remedy offered by an Al-
based fraud prevention system in relation to
financial transaction fraud detection in the
real -time environment. As a measure of
identifying the irregular trends that could
attract the attention of fraud in the
transaction  additionally the  system
considers a massive quantity of highly
valuable data in the transaction.
Experimental results shows that the model
achieves an accuracy of approximately
90%-95%.
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