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ABSTRACT
Block chain and artificial intelligence (AI) are two

emerging technologies that have the potential to revolutionize
how banks detect fraud. Banks can detect and prevent
fraudulent activities more efficiently and effectively by
combining block chain's secure and immutable record with
AI's powerful analytical abilities. This article examines the
benefits and drawbacks of combining block chain with
artificial intelligence for fraud detection in the banking
industry, as well as a full description of recent research in this
topic. This paper examines how these technologies might be
integrated into existing fraud detection systems and speculates
on their future development and utilization. Finally, our
research highlights the intriguing potential of block chain and
AI for fraud detection in the banking business, as well as the
importance of further research and development in this
subject.
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I. INTRODUCTION
Banks and financial organizations face a host of fraud-related
issues in today's atmosphere. Identity theft, credit card fraud, and
money laundering are all instances of fraudulent behaviors that
can result in severe financial losses for banks and their customers.
The banking industry is constantly looking for innovative ways to
prevent fraud, and block chain and artificial intelligence (AI) are
two technologies that have the potential to have a significant
impact in this field. A distributed ledger, block chain technology
enables safe and transparent transactions. In a block chain system,
all transactions are recorded in blocks that are linked together to
form a chain. Each block contains a digital signature that has been
encrypted and protected, a timestamp, and transaction data.
Because of its decentralized character, block chain provides a

tamper-proof and transparent system that can prevent fraud in
financial transactions. AI is a technology that enables computers
to learn from data and make decisions based on that learning. AI
systems are capable of analyzing vast amounts of data and
detecting trends that may signal fraud. By studying prior
transaction data, AI can learn to detect aberrant patterns of
behavior that may signal fraudulent activity. Block chain
technology and artificial intelligence (AI) could be used in tandem
to detect and prevent fraud in the banking industry. By merging

these technologies, banks may create a system that is both safe
and intelligent.

As fraud becomes more sophisticated, we must find new
strategies to protect ourselves in this work. The five most frequent
strategies of preventing bank fraud are as follows: artificial
intelligence, biometric data, consortium data, high technology
standards, and machine learning [2].
Following the onset of the COVID-19 pandemic and the war in
Ukraine, fraudulent bank transactions have become even more
widespread as a result of the considerable shift toward online
transactions and the establishment of several charitable funds that
criminals employ to fool users.

The purpose of this research was to employ machine
learning models to detect fraudulent banking transactions. The
study sought to create algorithms capable of reliably recognizing
such transactions. Preprocessing techniques and machine learning
algorithms were applied. The importance of this work stems from
the proposed method's ability to increase the identification of
fraudulent banking transactions, particularly during the pandemic
when many transactions have switched online and during times of
war when numerous organizations and events are collecting
money.

In such a system, transaction data would be stored on a
block chain, providing a tamper-proof and transparent record of
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all transactions. AI systems may be trained to analyze transaction
data and detect unexpected patterns. For example, artificial
intelligence (AI) may monitor a customer's purchasing history and
highlight any unusual transactions that depart from the customer's
normal spending habits. When a transaction is flagged as
suspicious, the block chain may reveal further information about
it, such as the source of funds, the individuals involved, and the
time and date of the transaction. This information may aid
investigators in quickly and accurately tracing the source of the
fraudulent conduct.

Implementing AI technology to detect fraudulent
banking processes presents various obstacles, including a lack of
openness and interpretability in the algorithms used. The
complexities of these algorithms can be difficult to grasp at times,
making error detection and correction difficult. Furthermore, the
use of AI in fraud detection creates important privacy concerns, as
personal data is subject to examination and utilization in the
decision-making process. These issues must be carefully
considered in order to enable the safe and accurate
implementation of AI-powered fraud detection systems. The
creation of AI-based applications for the recognition of fraudulent
banking operations is an active area of research and development,
with tremendous potential to increase the efficiency and accuracy
of fraud detection. Addressing the obstacles and concerns
connected with employing AI in fraud detection, on the other
hand, is critical to ensuring its effectiveness and ethical use in the
banking industry.

Study limitations in the financial field Artificial
intelligence studies to detect bank fraud are beneficial. It is crucial
to highlight, however, that this study solely focuses on identifying
fraudulent transactions in online banking, whereas other types of
financial fraud may necessitate alternative detection approaches.
Furthermore, the study's reliability and generalizability may be
hampered by the study's small sample size in the financial field.
Data availability is particularly important since high-quality data
is required to train and test machine learning algorithms.
Incomplete and insufficiently diversified datasets can affect the
model's accuracy, resulting in false positives in real-world
circumstances. Another issue is the possibility of human biases in
data selection and analysis, which might affect the method's
validity and dependability. It is also critical to prevent overfitting,
which occurs when a model performs well on the training dataset
but badly on the test dataset due to complexity and limited
generalizability.

II. MATERIALS AND METHODS

In order to achieve the objectives described in this study,
classification algorithms were used in this work. These algorithms
employ features to determine an object's class. To categorize fresh
observations, machine learning relies on labeled training data.
These algorithms must first examine a dataset of instances with
features and related classifications in order to make reliable
predictions for future observations. Because they transfer input
variables (x) to discrete output functions (y) that reflect categories
rather than numerical values, they are classified as supervised
learning techniques. The output of categorization algorithms is
discrete rather than continuous. The classification algorithm
learns from labeled input data, where each input has an associated
output.

Classification algorithms are often used to forecast the
output for categorical data since their purpose is to limit the
category of a given dataset. According to the information in the
preceding paragraph, training any classification model requires a
data set that demonstrates the relationship between particular
feature sets of an object and its class or category. This is why, in
order to fit our classification model to the specified job, we
selected to use the Credit Card Fraud Detection dataset from the
Kaggle platform. For each algorithm and technique, the platform
gives the ROC graph curve and AUC metric. For other
implementations, a similar set of metrics is supplied. It is also
simple to run the program using the Kaggle platform (which was
used to develop this software solution), which supports running
Jupyter notebooks by default. To begin, the "Run all" button was
selected to resume the sequential execution of all commands.
Another option is to use any software that supports Jupyter
notebooks. The concrete software implementation was saved as a
notebook on the Kaggle site and began with the Pandas library
loading a dataset. The research workflow is depicted in Figure 1.
Figure 1 depicts the stages of a high-level method for a machine
learning program solution, including dataset selection and loading,
feature standardization, random under sampling, model fitting,
model testing, and output of the best model."
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Fig. 1 Scheme of the program solution to the problem

• Choosing a dataset from the Kaggle datasets.
• Loading the dataset into the program (loading the dataset into
the program with a library such as pandas or NumPy).
• Using a library like as scikit-learn, divide the dataset into
training and testing sets.
• Using a common scaler, standardize the features in the training
and testing sets.
• Imbalanced learning, in which the majority class in the training
set is randomly under sampled to balance the class distribution.
This algorithm provides a framework for developing a machine
learning program solution, including dataset loading, feature
standardization, random under sampling, model fitting, model
testing, and output of the best model.
Several mathematical elements are used in the described method:
• Algorithms for machine learning,
• Evaluation metrics,
• Data pretreatment techniques.

III. SYSTEM ARCHITECTURE

The architectural design method involves the development of a
user registration framework as well as an attacker module to
verify the data security of blocks. The goal of the architectural
design, as shown in Figure 2, is to enable real-time security
analysis.
A. Implementation Methodology

The strategy of integrating block chain and artificial
intelligence (AI) for fraud detection in the banking sector
generally includes the following phases:
• Recognize the various types of fraud that can occur in the
banking business, such as money laundering, identity theft, and
payment fraud.
• Look for trends and abnormalities in data sources that are easily
available, such as transaction history, customer data, and external
data feeds that may indicate fraudulent activities.
Layers needed to construct a block chain:
There are several layers of using block chain and artificial
intelligence (AI) for fraud detection in the banking industry. Here
are a couple such examples:

Fig. 2: Block chain and Artificial Intelligence System
Architecture for Fraud Detection in the Banking Sector.

• Data Layer: This layer gathers, stores, and processes data from
various sources such as transaction history, customer data, and
external data feeds.
• Block chain Layer: Implementing a block chain architecture to
ensure data security, immutability, and transparency. At this layer,
smart contracts can be utilized to automate fraud detection
methods and promote safe transactions.
• Artificial Intelligence Layer: Various AI approaches such as
machine learning, natural language processing, and data analytics
are employed in this layer to analyze obtained data and identify
trends that may indicate fraudulent behavior.
• Application Layer: This layer is responsible for the creation of
user interfaces and apps that provide banking workers and
consumers with insights into fraudulent activity and aid in the
detection and prevention of fraud.
• Security Layer: This layer includes implementing security
measures to ensure the confidentiality, integrity, and availability
of data, as well as preventing unauthorized access and data
breaches. These layers work together to provide a comprehensive
and effective solution for detecting banking fraud, and they may
be changed and improved to fit the specific demands and
requirements of every bank or financial institution.
B. Design Methodology

This work has two important components: block chain
and artificial intelligence. The block chain component includes
smart contracts, transaction verification, cryptography, and
consensus procedures. The artificial intelligence component
includes fraud detection and data analytics using machine learning.
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The smart contract is a self-executing contract in which the buyer-
seller agreement requirements are directly encoded into lines of
code. It facilitates in the automation of certain processes and
ensures that all parties involved in a transaction carry out their
responsibilities. The transaction verification component ensures
that all block chain transactions are legitimate and allowable,
preventing fraudulent conduct.

Cryptography and consensus mechanisms are used to
protect the block chain and prevent unauthorized access or
changes to the contents. Artificial intelligence, on the other hand,
aids in the detection of fraudulent behavior through the analysis of
transaction data and trends using data analytics and machine
learning. The fraud detection component uses machine learning
techniques to detect fraudulent actions and sends notifications to
the necessary parties.
C. Case Diagram:

In this work, our use case diagram includes three major
players: fraud detection, transaction verification, and smart
contracts. These participants work in three subsystems: data
analytics block chain management, and cryptography and
consensus.
Using the Artificial Intelligence subsystem, the Fraud Detection
actor examines transaction data and detects fraudulent activity. To
validate block chain transactions, the Transaction Verification
actor works with the Block chain Management subsystem.

The Smart Contract actor uses the Cryptography and
Consensus subsystem to protect the block chain and ensure that
all parties involved in a transaction fulfill their commitments. The
Data Analytics subsystem provides data to the Fraud Detection
actor, which detects fraudulent activity.
D. Sequence Diagram

In this work, our sequence diagram includes two crucial
players: fraud detection and transaction verification. The Fraud

Detection agent collects and analyzes transaction data before
employing artificial intelligence (AI) algorithms to detect
fraudulent behavior. The Transaction Verification actor validates
block chain transactions and responds with the result of the
verification. When the Fraud Detection actor detects suspicious
conduct, it notifies the necessary parties. Overall, this sequence
diagram demonstrates how the Fraud Detection and Transaction
Verification players interact to discover fraud in the banking
business by leveraging block chain and artificial intelligence.

IV RESULTS AND DISCUSSION
The use of block chain and artificial intelligence to detect fraud in
the financial industry has yielded promising results.
Banks can use block chain technology to establish a secure and
tamper-proof ledger of transactions, making it more difficult for
fraudsters to alter data. AI algorithms may then examine the data
in real time, flagging any suspicious behavior and prompting bank
executives to take action. This technology has the potential to
significantly reduce the frequency of fraud in the banking industry,
providing greater security and peace of mind to both financial
institutions and their clients.
A. Identity verification:

Block chain technology can be used to securely store and
verify customer IDs, while artificial intelligence (AI) can be used
to analyze consumer activity and identify any unusual trends that
may indicate identity theft or fraud. Transaction monitoring: A
block chain can provide a secure and transparent record of all
transactions, and artificial intelligence (AI) can be used to analyze
this data to identify any unusual trends or transactions that may
indicate fraud. Risk assessment: Artificial intelligence (AI) may
be used to evaluate massive amounts of data in order to discover
potential threats and flaws in the financial system, while block
chain can be used to securely transmit this information among
multiple companies and stakeholders.
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Fig. 3 Block chain and Artificial Intelligence Login Page for Fraud Detection in the Banking Sector

ii. When you join up for a block chain and AI-based fraud
detection platform in the financial industry, you will typically be
asked to provide some basic information, such as your name,
email address, and password. Additional information, such as

your job title, company name, and industry sector, may be
required. In order to ensure that you are a legitimate user, you
may be required to go through a verification step in addition to
providing basic information.
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Fig.4 Block chain with Artificial Intelligence User Registration for Fraud Detection in the Banking Sectors

This may entail providing additional evidence, such as a
government-issued ID, or submitting to a background check.
Following registration and validation, you will typically be
provided access to the platform's features and tools for detecting
and preventing financial fraud. Real-time transaction and

customer behavior monitoring, risk assessment and management
tools, as well as advanced analytics and reporting capabilities,
might all be included.
iii. After authentication, the home page is displayed, allowing the
user to select an option.

Fig. 5 Block chain Security Authentication, Fraud Checking and Artificial Intelligence for Fraud Detection in Banking Sector.
iv. The user includes vital information or authentication questions about themselves.

Fig. 6 Adding Authentication Question for Block chain and Artificial Intelligence in the Banking Sector

v. Individual block display by adding information to authenticated
user as information or data or as security questions in which it
holds the user's or organization's unrevealing content.
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Fig. 7 Successful Authentication and Display for Information Insertion to Block and representation of the hash and previous hash of
each block.

vi. Real-time transaction monitoring: Block chain and artificial
intelligence can be used to monitor transactions in real-time,
looking for odd or suspicious activity.

AI systems may search transaction data for trends or anomalies
that could indicate fraud.

Fig. 8 Checking for Fraud in Block chain and Using Artificial Intelligence to Detect Fraud in the Banking Sector

vii. The attacker's home page, where it immediately strikes the
blocks.

Fig.9 Attacker Home Page for Block chain and Artificial Intelligence for Banking Fraud Detection.
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viii. By selecting 'Attack,' a cryptographic approach identical to
the SHA-256 algorithm used to construct the block chain is used,
allowing you to attack each block separately.

Fig. 10 Applying Cryptographic algorithms attack blocks.

ix. It depicts a successful block attack after the encryption
algorithm application is finished.

..

Fig. 11 Successful over-the-block assault
x. On the user login page, a real-time notification indicating an
attack on the data blocks occurs. As a result, it helps to prevent
block updates or fraud.
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Fig. 12 Attacked blocks by cryptographic methods, resulting in an alert over the attacked block.

A cryptographic attack is a method for circumventing the security
of a cryptographic system by finding a weakness in a code, cipher,
cryptographic protocol or key management scheme

V CONCLUSION

Finally, the combination of block chain and artificial intelligence
(AI) holds tremendous promise for detecting and combating fraud
in the financial industry. Block chain technology provides a
secure and transparent platform for storing transaction data, while
AI algorithms may analyze the data and discover potentially
suspicious patterns of activity. By using this technology, banks
can identify and prevent fraudulent transactions more efficiently,
minimizing the risk of financial loss and brand damage. The
future development of block chain and AI for fraud detection in
the banking industry is expected to have a significant impact in a
number of areas. They include employing these technologies to
improve fraud detection speed and accuracy, risk management
and compliance, and customer experience. However, there are
concerns about the use of these technologies, such as privacy, data
protection, and regulatory compliance. As these technologies
evolve, banks must carefully assess the issues and offer effective
solutions that are widely accepted by the industry. Finally, the
combination of block chain and AI offers the banking industry an
exciting opportunity to improve fraud detection and prevention

while also offering a more secure and dependable service to their
clients.

FUTURE SCOPE

Block chain and artificial intelligence (AI) integration for fraud
detection in the banking industry has enormous future potential.
As more people use digital banking and financial transactions, the
possibility of fraud grows. Block chain and AI provide powerful
tools for detecting and preventing fraud, and these technologies
are projected to have a significant impact in a variety of industries
in the future.
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