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ABSTRACT

Con artists are sharpening their skills in tandem with technological advancements. The financial services sector is very worried 
about fraud. Customers’ minimal interaction with their financial institutions meant that fraud in this area was formerly confined 
to robberies and loan defaults. Due to the proliferation of  new channels for communicating and doing business with banks and 
other financial institutions, several forms of  financial fraud have recently emerged. The financial industry is only one of  several 
that is benefiting from technology’s influence. When it comes to fighting financial crimes and fraud, technology is changing the 
game. Machine learning (ML) and artificial intelligence (AI) have gone from being trendy tech terms to becoming a reality in 
the business world. This research aims to provide light on the many forms of  financial fraud as well as the function of  artificial 
intelligence and machine learning in detecting such fraud. This research makes use of  secondary data gathered from various 
online sources and publications.
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INTRODUCTION 

There is always the chance of  falling victim to fraud, but with 
the rise of  e-commerce on a worldwide scale, there are also 

greater chances for financial fraud and abuse to flourish. The de-
velopment of  big data, AI, and ML has opened up new possibili-
ties for developing models that use these technologies to identify 
instances of  fraud.             

Machine learning and artificial intelligence are changing the game 
when it comes to fraud detection for businesses. There was a re-
liance on predefined patterns and little analysis of  fraud patterns 
in fraud protection systems prior to the development of  AI and 
ML. Thanks to advancements in AI and ML, however, the game 
has altered. Artificial intelligence (AI) is a viable solution for the ef-
ficient identification of  new and developing fraud attempts since it 
combines supervised learning algorithms taught on past data with 
unsupervised learning, which helps to enhance our knowledge of  
consumer behaviors. 

Literature Review
 	 For quite some time, fraud has plagued the financial ser-
vices sector. The rise of  online financial transactions has coincided 
with an upsurge in fraudulent activity. Machine learning and artificial 

intelligence are becoming more important in the fight against finan-
cial fraud and crime as new technologies emerge. 

Research for this research was grounded on the following studies 
that highlighted the use of  AI and ML to the problem of  financial 
fraud detection. 
Choi and Lee (2018) conducted a study on financial fraud detection 
methods using machine learning and deep learning methodology 
in an Internet of  Things (IoT) environment. They also proposed a 
process for accurate fraud detection. After considering the benefits 
and drawbacks of  current approaches, they created a fraud detection 
model and tested it using real financial transaction data from 2015 
in Korea. In their 2016 study, “intelligent financial fraud detection: 
a comprehensive review,” West and Bhattacharya surveyed exist-
ing approaches to detecting financial fraud that make use of  data 
mining and AI. The investigation combed through scholarly articles 
published between 2004 and 2014. They have investigated various 
data mining and fraud techniques. They have also brought up the 
possibility of  doing a cost-benefit analysis of  computational fraud 
detection and evaluating the efficacy of  current systems. 
Statistical fraud detection: a review, a research study by Bolton & 
Hand (2002), detailed the methods for detecting statistical fraud and 
the most common applications of  such technology. Money launder-
ing, online credit card fraud, and other forms of  fraud have all been 
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effectively detected using the technologies provided by statistics and 
machine learning, according to the researchers. 

Statement of  the Problem
Individuals, businesses, and whole economies are all vulnerable to 
the devastating effects of  financial fraud in today’s interconnected 
financial system. When it comes to accuracy, speed, and flexibili-
ty to evolving fraud trends, traditional ways of  identifying financial 
fraud—like rule-based systems, statistical analysis, and expert sys-
tems—have their limits. So, more complex and cutting-edge ap-
proaches to detecting financial fraud are in high demand. Machine 
learning (ML) and artificial intelligence (AI) provide opportunities 
to overcome the shortcomings of  conventional approaches to 
fraud detection. Financial fraud detection using AI and ML may be 
a powerful tool, but only if  the algorithms, approaches, and tools 
employed are well-understood, along with the limits and constraints 
that come with them. Financial fraud detection using AI and ML 
algorithms is the focus of  this research.

Objective and Methodology
The objectives of  the present study are to understand the different 
types of  financial fraud, to investigate the current methods of  de-
tecting financial fraud and their limitations and to explore the poten-
tial of  using AI and ML algorithms for financial fraud detection. To 
achieve these objectives the study follows descriptive methodology 
and secondary data collected from published reports and articles are 
used for the study.

Research Discussion
Frauds are the biggest challenge for the finance industry and its cus-
tomers which results in huge losses. With the increase in the number 
of  transactions happening across the globe, the threat of  financial
 

fraud has increased too. The finance industry is now utilizing state of  
art artificial intelligence and machine learning technologies to cap-
ture these frauds as early as possible and prevent them from taking 
place.

Types of  Financial Fraud
Financial frauds are of  many different types. Some of  the major 
types of  frauds selected from the list provided in the Federal Bu-
reau of  Investigation, Financial Crimes Report (2010-2011), United 
States are listed below (Figure 1)
		  Credit Card Fraud: Credit card fraud refers to the 
unauthorized use of  a person’s credit card to perform fraudulent 
transactions without the user’s knowledge. The transactions can be 
performed using the physical card, where the card was either lost 
or stolen, but is often performed remotely. The cardholder’s infor-
mation may be acquired by phishing, which involves a fraudster im-
personating a finance official to convince the user to divulge their 
details, swipers or skimmers provide an interface to an ATM or POS 
device which can read the card directly, or entire databases of  user’s 
information can be obtained if  the fraudster is able to breach the fi-
nancial institution’s network security or enlist the help of  an assistant 

within the company. The ambiguity and availability of  these remote 
methods have given rise to the prevalence of  organized crime in 
credit card fraud.
	 Mortgage Fraud: Mortgage fraud is a specific form of  fi-
nancial fraud that refers to the manipulation of  property or mort-
gage documents. It is often committed to misrepresent the value of  
a property for the purpose of  influencing a lender to fund a loan for 
it.
	 Money Laundering: Money laundering is a method used 
by criminals to insert proceeds obtained from criminal ventures into 
valid businesses. This hides the origin of  the money, giving them 
the appearance of  legal income and making it difficult to track their 
crimes.
	 Financial Statement Fraud: Financial statements are the 
documents published by a company that elucidates details such as 
their expenses, loans, income, and profits. The various financial 
statements
 

that the company releases give an overall picture of  the company’s 
status, and can be used to indicate how successful the company is, 
how it influences stock prices, etc.
Financial statement fraud, also known as corporate fraud, involves 
falsifying these statements to make the company appear more prof-
itable. it is difficult to diagnose financial statement fraud because 
of  a general lack of  understanding of  the field, the infrequency in 
which it occurs, and the fact that it is usually committed by knowl-
edgeable people within the industry who are capable of  covering 
their dishonesty.
	 Securities and Commodities Fraud: Securities and com-
modities fraud refers to a variety of  methods by which a person is 
misled for investing in a company stock/commodity based on false 
information. It includes Pyramid Schemes, Ponzi Schemes, Hedge 
Fund Fraud, Foreign Exchange Fraud, Embezzlement, etc.
	 Insurance Fraud: Insurance fraud is a fraud that can be 
committed at any point during the insurance process, and by any 
people in the chain. Insurance claims fraud occurs when a customer 
submits a fraudulent insurance claim as a result of  an exaggerated 
injury or loss of  assets, or a completely fraudulent event. A common 
form of  claims fraud is automobile insurance fraud, which is often 
committed by faking or intentionally committing accidents that re-
sult in excessive repair and injury costs.

Financial Fraud Trend in India
Financial fraud trends in India according to a report titled Experian 
India Fraud Report 2018-19 by Experian Services India Pvt. Ltd., 
a credit information services company is shown in Figure 2. Iden-
tity theft accounted for 28 percent of  all frauds, while Market Alert 
Fraud (MAF) accounted for another 28 percent, followed by fraud 
contact information at 25 percent and document fabrication at 10 
percent.
 
Source: livemint.com
Figure 2: Financial Fraud Trends in India
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Current methods of  detecting financial fraud and their limitations       
Current methods of  detecting financial fraud and their limitations 
are:
•	 Rule-based systems: These systems use predefined rules 
and criteria to identify suspicious transactions. The limitations of  
these systems include being prone to false alarms, being unable to 
detect new and unknown forms of  fraud, and being unable to adapt 
to changes in fraudulent activities.
•	 Statistical analysis: This method involves analyzing large 
amounts of  financial data to identify patterns and anomalies that 
may indicate fraud. Limitations of  this method include being unable 
to detect fraud in real-time and the need for large amounts of  histor-
ical data to be effective.
•	 Expert systems: These systems rely on human expertise 
and knowledge to identify fraud. Limitations include being prone 
to human error, being limited by the expertise of  the individuals 
involved, and being time-consuming.
Overall, current methods of  detecting financial fraud have limita-
tions in terms of  accuracy, speed, and adaptability to changing fraud 
patterns. This highlights the need for a more advanced and sophisti-
cated approach using AI and machine learning.

Artificial Intelligence (AI)
Artificial Intelligence refers to the simulation of  human intelligence 
in machines that are programmed to think like humans and imitate 
their actions. The ideal characteristic of  artificial intelligence is its 
ability to rationalize and take actions that have the best chance of  
achieving a specific goal.

Machine Learning (ML)
A subset of  artificial intelligence is machine learning. Machine learn-
ing (ML) is the study and practice of  designing and implementing 
algorithms that can learn from the past. Without arousing the suspi-
cions of  people completing transactions. Deep learning techniques 
enable this automatic learning through the absorption of  huge 
amounts of  unstructured data such as text, images, or video. Ma-
chine learning can combat financial fraud by utilising huge data more 
effectively and rapidly than humans ever could.
 

Role of  AI and ML in Fraud Detection
Artificial Intelligence and Machine Learning have popped up as 
powerful technology that has the potential to prevent financial fraud. 
Fraud Detection with Machine Learning becomes possible due to 
the ability of  ML algorithms to learn from historical fraud patterns 
and recognize them in future transactions.
 

Machine Learning algorithms appear more effective than humans 
when it comes to the speed of  information processing. Also, ML 
algorithms are able to find sophisticated fraud traits that a human 
simply cannot detect.
 
Source: intellipaat blog

Figure 4: Basic structure of  the working of  fraud detection algo-
rithms using Machine Learning

•	 The fundamental architecture of  machine learning-based 
fraud detection systems is shown in Figure 4. Inputting the data into 
the model is the first stage. Gathering information about all of  the 
threads involved in the transaction is the next stage. Training the 
fraud detection algorithm with consumer data is the next step after 
creation. This will allow the system to learn to differentiate between 
legitimate and fraudulent transactions. After the model has been 
trained using the specified dataset, it can distinguish between legiti-
mate and fraudulent transactions. 
•	 A big part of  detecting financial fraud is done by Machine 
Learning (ML) and Artificial Intelligence (AI). More efficiently and 
effectively, they aid enterprises in detecting and preventing fraudu-
lent actions. Artificial intelligence systems can sift through moun-
tains of  data in search of  irregularities that might point to fraud. In 
example, ML algorithms may be taught to recognize fraudulent ac-
tivity by analyzing past data and predicting how likely it is that fraud 
would occur in the future. Here are a few concrete applications of  
AI and ML in the fight against financial fraud: 
•	 Behavioral analysis: AI algorithms can analyze customer 
transactions and behaviors to identify any unusual or suspicious ac-
tivities.
•	 Risk scoring: AI and ML algorithms can analyze customer 
data to determine the risk level associated with a particular transac-
tion, helping organizations prioritize their investigations.
•	 Fraud detection models: ML algorithms can be trained to 
detect fraud based on historical data, and then applied to new trans-
actions to identify potential fraud in real time.
•	 Natural language processing (NLP): AI algorithms can 
analyze large amounts of  text data, such as emails, chat logs, and 
customer feedback, to identify any instances of  fraudulent behavior.
•	 Fraud network detection: AI algorithms can analyze large 
amounts of  data to identify relationships between different fraudu-
lent activities, helping organizations understand the extent of  fraud 
and identify the key players involved in these activities.

Fraud detection is the most important use case of  artificial intelli-
gence. Artificial intelligence improves fraud detection by combining 
supervised learning algorithms with unsupervised learning to the 
effect of  gaining a better understanding of  customers’ behaviors. A 
better understanding of  customers’ behaviors allows organizations 
to better identify and prevent unauthorized activity.
 

 
Source: Published by Bergur Thormundsson, Mar 17, 2022
Figure 5: AI use cases in financial services industry worldwide as of  
2020

AI Techniques in Fraud Detection:
The main AI techniques used for fraud detection include:
•	 Data mining to classify, cluster, and segment the data and 
automatically find associations and rules in the data that may signify 
interesting patterns, including those related to fraud.
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•	 Expert systems to encode expertise for detecting fraud in 
the form of  rules.
•	 Pattern recognition to detect approximate classes, clusters, 
or patterns of  suspicious behavior either automatically (unsuper-
vised) or to match given inputs.
•	 Machine learning techniques to automatically identify char-
acteristics of  fraud.
•	 Neural nets to independently generate classification, clus-
tering, generalization, and forecasting that can then be compared 
against conclusions raised in internal audits or formal financial doc-
uments such as 10-Q.

Other techniques such as link analysis, Bayesian networks, decision 
theory, and sequence matching are also used for fraud detection. A 
new and novel technique called the System properties approach has 
also been employed wherever rank data is available.

Statistical analysis of  research data is the most comprehensive meth-
od for determining if  data fraud exists. Data fraud as defined by the 
Office of  Research Integrity (ORI) includes fabrication, falsification, 
and plagiarism.
 

Machine Learning Fraud Detection Models

Figure 6: Machine Learning Fraud Detection Models

Some of  the machine learning fraud detection models are listed be-
low:
	 Email Phishing Fraud Detection Models: Phishing emails 
represent spam letters that have falsified intentions. Phishers make 
fake websites and their URLs are very similar both visually and se-
mantically to the originals. They are mostly threats to the Banking 
sector, multinational companies, and medical establishments.
Logistic regression is one of  the machine learning algorithms used 
for phishing detection. Other ways are of  using traditional machine 
learning classification models such as SVM, Naive Bayes, and Ex-
treme Learning Machines
	 Identity Theft Detection Models: Identity theft detection 
is considered an anomaly detection challenge, so various state-of-art 
unsupervised Machine Learning algorithms such as LOF, PCA, one- 
class SVM, and Isolation Forest help find abnormal patterns of  a 
user’s behavior in order to detect unauthorized actions. They work as 
a litmus test to find anomalies in the field of  normal behavior. These 
algorithms group abnormal behavior data points together in a dense 
cluster than differs from clusters of  normal behaviors.
	 Credit Card Fraud Detection Models: Fraud models can be 
tackled with both supervised and unsupervised Machine Learning 
algorithms.
	 ID Document Forgery Detection Models: ID document 
forgery detection deals with image processing. Certain techniques 
are used to make sense of  the visual information that an image car-
ries. CNN models are usually trained to perform this task, whereas 
neural networks are built in a way to minimize losses. Forgery de-
tection technique relies on hyperspectral image analysis. This meth-
od implies building an electromagnetic spectrum map to obtain the 

spectrum for each pixel in the image.
 

	 Fake Account Identification Models: Fake account identi-
fication is a classification problem, therefore the first step is selecting 
the profile that needs to be classified as fake. The most important 
part of  classification is feature selection, i.e., parameters such as rate 
of  engagement, activity, number of  followers compared to the num-
ber of  people the account is following, and the relevancy of  com-
ments. After the feature matrix is built, it is fed into the classification 
model — which may be one of  the most efficient binary classifiers, 
such as Naive Bayes, SVM, Decision Trees, Logistic Regression, etc. 
The classifier can be continually trained with new data on fake and 
real accounts, which helps increase the accuracy of  its predictions.

Real-World Examples of  Fraud Detection Using Machine Learning
Businesses across industries such as e-commerce, banking, online 
gaming, and healthcare are using artificial intelligence and machine 
learning to detect financial fraud. No matter what industry you are 
in, you can always benefit from the power of  AI and ML to process 
large amounts of  data and detect patterns to protect against fraud. 
For example, ML and AI in finance detect account takeovers, unau-
thorized access, and other fraud by detecting patterns in customer 
behavior. Some real-world examples of  companies that are already 
leveraging the power of  financial fraud detection through machine 
learning are:
•	 Compliance.ai
•	 PayPal
•	 MasterCard
•	 Feedzai

Compliace.ai: Compliance.ai compliance management software lev-
erages adaptive machine learning models in the financial industry to 
automate research and track financial regulatory updates on a single 
platform.

PayPal: PayPal, a leading global fintech company, is also using ma-
chine learning to improve its fraud detection and risk management 
capabilities. Using a combination of  linear neural networks and deep 
learning techniques, PayPal’s risk management engines can deter-
mine the risk levels associated with a customer within milliseconds.

MasterCard: MasterCard, the world’s second-largest payments com-
pany, integrates AI and ML to track and process variables such as 
transaction time, size, location, device, and purchase data. Master-
Card’s fraud detection, based on ML, assesses customer account 
behavior for each transaction and provides real- time insight into 
whether a transaction is genuine or fraudulent.

Feedzai: Feedzai, a fintech company, develops real-time machine 
learning solutions to detect fraudulent payment transactions in fi-
nance, retail, e-commerce and other industries. The company be-
lieves that a fine-tuned machine learning tool can detect up to 95% 
of  all fraud while reducing human labor in the investigation phase, 
which accounts for 25% of  fraud expenditure.
Brief  statistics where fraud detection worked:
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•	 Highmark Inc. has saved hundreds of  millions of  dollars 
in 2019 due to fraud, waste, and abuse, amounting to around $250 
million. Moreover, they have saved over $850 million in the previ-
ous five years by deploying AI for fraud detection (Artificial Intelli-
gence).
 

•	 Microsoft spends 33 percent of  its yearly sales to secure 
cloud storage from any type of  fraud, generating up to 44.5 percent 
additional profit annually.
•	 A scam involving sim swapping across Europe was spotted 
by an AI, which saved over 100 victims and 3.5 million euros, and 
caught 26 fraudsters.
•	 A teenager was discovered hacking Twitter and commit-
ting fraud totaling more than $110,000, and the money was returned 
by the fraud detector.
•	 By detecting the Wirecard Meltdown scam, an AI has 
saved €70.74 million.

Benefits of  using AI and ML in Fraud Detection:
When processing massive datasets, machines are far superior to 
humans. They can discover and distinguish thousands of  purchase 
journey patterns, as opposed to the handful caught by rules. Some 
of  the benefits of  fraud detection using machine learning are shown 
in Figure 7.
 
Figure 7: Benefits of  AI and ML in Fraud Detection

The benefits of  using Artificial Intelligence (AI) and Machine Learn-
ing (ML) in fraud detection include:
•	 Increased accuracy: AI and ML algorithms can analyze 
large amounts of  financial data and identify patterns and anomalies 
that may indicate fraud, leading to improved accuracy in detecting 
fraud.
•	 Real-time detection: AI and ML algorithms can process 
large amounts of  financial data in real-time, allowing for the early 
detection of  fraud.
•	 Adaptability to changing fraud patterns: AI and ML algo-
rithms can learn and adapt to changes in fraudulent activities, allow-
ing them to evolve and improve over time.
•	 Reduced false alarms: AI and ML algorithms can reduce 
false alarms by analyzing large amounts of  data and making more 
accurate predictions.
•	 Increased efficiency: AI and ML algorithms can automate 
and streamline the fraud detection process, reducing the need for 
manual intervention and freeing up resources for other tasks.
 
•	 Scalability: AI and ML algorithms can be easily scaled to 
handle large amounts of  data, making them suitable for use in large 
financial systems.
•	 Improved decision-making: AI and ML algorithms can 
provide insights and recommendations for decision-making, helping 
organizations make more informed decisions about their financial 
activities.

Conclusion
The emergence of  artificial intelligence and machine learning tech-
nologies has ushered in a transformative era in the battle against 
financial fraud in the digital age. This research study has provided 
a comprehensive overview of  the significant strides made in fraud 
detection through AI and ML, highlighting their potential to revo-
lutionize the financial industry’s approach to security. From sophis-
ticated anomaly detection algorithms to predictive modeling and 
real-time monitoring, these advancements offer powerful tools for 
safeguarding financial systems and protecting the interests of  indi-
viduals and organizations alike. As we move forward, it is imperative 
that policymakers, financial institutions, and researchers continue to 
collaborate and adapt to the evolving landscape of  financial fraud, 
harnessing the full potential of  AI and ML to stay one step ahead 
of  increasingly sophisticated fraudulent activities. This synergy be-
tween technology and human expertise holds the promise of  a more 
secure, efficient, and resilient financial ecosystem for the digital age.
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