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Abstract
The transition to cashless transactions in Maharashtra has been accelerated by government
initiatives such as Digital India and the aftermath of demonetization, but the rise in digital
payments has also brought about significant concerns regarding fraud detection and consumer
trust. This study explores the effectiveness of fraud detection systems in Maharashtra’s digital
payment ecosystem, identifying key fraud types such as card fraud, phishing, and identity theft.
Through a combination of quantitative surveys and qualitative interviews with cybersecurity
experts, financial institutions, and policymakers, this paper investigates the challenges in fraud
detection, including consumer awareness, technical limitations, and regulatory gaps. The
findings reveal a critical need for enhanced fraud detection technologies, including Al-driven
systems, real-time monitoring, and biometric verification, to reduce fraud incidents and
increase consumer trust. Additionally, recommendations for improving public awareness,
regulatory frameworks, and consumer confidence in digital payment systems are proposed.
This paper emphasizes the importance of collaboration among stakeholders to ensure the long-
term success and security of Maharashtra’s digital payment ecosystem.
Keywords: Cashless Transactions, Fraud Detection, Consumer Trust, Digital Payments, Fraud
Prevention, Artificial Intelligence, Multi-factor Authentication, Maharashtra, Consumer
Awareness, Regulatory Frameworks.

Introduction

Overview of Cashless Transactions in Maharashtra

In recent years, Maharashtra has emerged as one of the leading states in India when it comes
to adopting cashless transactions. The state has seen a substantial increase in the use of digital
payment methods, such as UPI (Unified Payments Interface), mobile wallets, and credit/debit
cards. This trend has been driven by various factors, including technological advancements,
increased internet penetration, and the widespread availability of smartphones, which have
made digital payments more accessible to the masses. Maharashtra's urban centers like
Mumbai, Pune, and Nashik have been at the forefront of this transition, but even rural areas are
beginning to embrace these systems.

One of the key drivers behind this shift is the Indian government's push for digital transactions,
particularly through the Digital India initiative. Launched in 2015, Digital India aims to
transform India into a digitally empowered society by promoting e-governance, digital literacy,
and cashless payment systems. The initiative has been pivotal in accelerating the adoption of
digital payments in Maharashtra, with both urban and rural residents embracing the
convenience of cashless transactions.

Problem Statement

The rapid adoption of cashless transactions in Maharashtra has been accompanied by a rise in
fraudulent activities, which has raised serious concerns about the security and integrity of
digital payments. Fraud in cashless transactions can take many forms, including identity theft,

International Soil and Water Conservation Research 13 (2) (2025) 45



phishing attacks, card skimming, and SIM card swaps. As people in Maharashtra become more
reliant on digital platforms for payments, they are increasingly exposed to these fraudulent
schemes, which can result in significant financial losses.

Research Objectives

This research aims to explore the fraud detection challenges in Maharashtra's cashless payment
ecosystem. The objectives are twofold: first, to understand the current landscape of fraud
detection mechanisms in place in the state, and second, to assess how these mechanisms
balance the competing needs of convenience, security, and consumer trust.

The first objective is to explore the fraud detection technologies currently employed by
financial institutions, payment service providers, and government agencies in Maharashtra.
This includes examining the effectiveness of multi-factor authentication (MFA), Al-based
fraud detection systems, biometric verification, and other security measures. By evaluating
how these systems are implemented and their ability to prevent or detect fraud in real-time, this
research will provide valuable insights into the strengths and limitations of the current fraud
detection landscape.

The second objective is to assess the balance between convenience, security, and consumer
trust in cashless transactions. Consumers in Maharashtra are increasingly adopting digital
payment methods due to their ease of use and convenience. However, this convenience often
comes at the cost of security, especially if fraud detection systems are not robust enough. The
research will explore how users perceive the security of digital payment methods and how trust
in these systems can be enhanced. It will also investigate whether consumers are willing to
trade off convenience for higher security or whether they are more concerned with the potential
risks of fraud than with the ease of use provided by cashless transactions.

Literature Review

Global Context of Cashless Transactions

The global shift towards cashless transactions is a significant trend that has been observed over
the past few decades, transforming the way people conduct financial exchanges. With the
proliferation of mobile phones, the internet, and digital platforms, societies around the world
are increasingly moving towards cashless payment methods as a more convenient, secure, and
efficient alternative to traditional cash transactions. This shift has been particularly pronounced
in countries with advanced economies, where the infrastructure for cashless payments,
including digital wallets, credit cards, and mobile banking, is robust and widely accepted. The
rise of global payment systems such as PayPal, Apple Pay, and Google Pay has accelerated this
change, offering users an easy and secure way to conduct transactions from anywhere in the
world.

Several studies have explored the global implications of this shift. Bolton and Hand (2002)
highlighted that as societies become more reliant on digital payments, the risk of fraud also
increases, necessitating the development of advanced fraud detection systems. They
emphasized the importance of statistical methods in identifying fraudulent activities and the
need for innovation in fraud detection technologies to keep pace with the rapid adoption of
cashless payment methods. On a broader scale, Casino et al. (2019) provided a comprehensive
review of blockchain-based applications, demonstrating how blockchain technology is
becoming a central part of cashless transactions due to its potential to offer both security and
transparency in digital payments. Blockchain, with its decentralized nature, can reduce the risks
of fraud and financial crimes in the cashless system by ensuring that transactions are recorded
immutably and are tamper-proof, making it a promising solution for enhancing the security of
digital payments globally.

Fraud Detection Methods Globally

With the increasing volume of digital transactions globally, the need for effective fraud
detection mechanisms has become more critical than ever. Fraud detection technologies have
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evolved significantly over the years, leveraging advanced methodologies such as machine
learning (ML), artificial intelligence (Al), and multi-factor authentication (MFA). Machine
learning and Al have revolutionized fraud detection by enabling systems to learn from
historical transaction data and recognize patterns that indicate fraudulent behavior. Le Borgne
and Bontempi (2020) discussed how machine learning models, particularly supervised learning
algorithms, are now being extensively used in credit card fraud detection systems. These
algorithms can identify anomalies in spending behavior in real time, flagging potentially
fraudulent transactions before they are completed.

Multi-factor authentication (MFA) is another critical advancement in fraud prevention,
providing an additional layer of security by requiring multiple forms of verification to
authenticate a transaction. This can include biometrics, one-time passwords (OTPs), and device
recognition, making it harder for fraudsters to gain unauthorized access to sensitive financial
data. Dasgupta et al. (2017) explored how multi-factor authentication methods have become
the norm for securing online transactions and preventing fraud. While traditional single-factor
authentication methods like passwords have proven to be vulnerable to breaches, MFA has
significantly reduced the incidence of identity theft and fraudulent transactions by adding
multiple levels of security checks.

Fraud in Maharashtra’s Digital Economy

Maharashtra, being one of India’s most economically developed states, has seen a significant
shift towards cashless transactions in recent years. The state has been a key player in the
government’s push for digital payments, with initiatives like Digital India aiming to bring
technology and digital payments to even the most rural areas. This transition has been largely
driven by the widespread adoption of smartphones and internet access, allowing people to use
digital payment methods such as UPIL, mobile wallets, and banking apps. However, with the
increasing popularity of digital payments, Maharashtra has also witnessed a rise in fraudulent
activities, which poses a challenge to the state's digital economy.

According to various government reports, Maharashtra has experienced a notable increase in
cybercrimes, including online frauds such as identity theft, phishing, and card fraud. A study
by the Maharashtra Cyber Police Department highlighted that there has been a significant rise
in online fraud cases, especially in the wake of demonetization and the subsequent surge in the
use of cashless transactions. Despite efforts by both the state government and financial
institutions to enhance fraud detection and cybersecurity measures, the challenge of keeping
up with increasingly sophisticated fraud tactics remains.

Consumer Trust and Privacy Concerns

One of the critical factors that influence the adoption of cashless transactions in Maharashtra,
as in many other regions, is consumer trust. As digital payment methods become more
widespread, consumers must be able to trust that their financial information is secure and
protected from fraud. Research has shown that trust in digital payment systems is directly
linked to the effectiveness of fraud detection measures. When consumers perceive that a system
is secure and that fraud risks are effectively mitigated, they are more likely to adopt it
(Domagoj, 2011). However, when fraud incidents occur, it can severely damage trust, leading
to reluctance in using digital payment systems in the future.

Frisby (2016) discussed the relationship between fraud detection and consumer trust, noting
that a lack of trust in digital payment systems often results from high-profile fraud cases that
gain media attention. These incidents can lead to a general feeling of insecurity among the
public, making them hesitant to embrace cashless payments fully. Privacy concerns also play a
significant role in shaping consumer perceptions of digital payments. As more personal and
financial data is stored and transmitted online, consumers are increasingly worried about the
misuse of their information, particularly by third-party vendors and hackers. Addressing these
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concerns is crucial for fostering greater trust in cashless transactions, as consumers need
reassurance that their data is being handled securely and responsibly.

Methodology

1. Quantitative Research Design

Survey Overview

For this research, a survey was designed to collect primary data from 500 respondents across
Mabharashtra. The survey aimed to understand the prevalence of fraud incidents related to
cashless transactions, the types of digital payment methods used, and the respondents’
awareness of fraud detection measures. The survey also aimed to examine the relationship
between demographic factors and experiences with fraud in digital payments.

Survey Design:

The survey was structured into several sections to ensure a comprehensive understanding of
the respondents' behavior, their exposure to fraud, and their knowledge of security measures in
place for digital transactions. The sections of the survey included:

1. Demographic Information:

0 Age Group: Participants were asked to categorize themselves into one of the following
age groups: 18-25, 26-35, 36-45, 46-60, 60+.

0 Income Group: Respondents provided their annual income in categories like < 3 Lakhs,
3-6 Lakhs, 6-10 Lakhs, 10-15 Lakhs, and 15+ Lakhs.

0 Location: Participants were asked to identify whether they lived in an urban or rural
area.

2. Experience with Digital Payment Methods:

0 Respondents were asked about their preferred methods of digital payments, including:
0 UPI

O Mobile Wallets (e.g., Paytm, Google Pay, PhonePe)

0 Credit/Debit Cards

O Banking Apps

0 The frequency of usage was also recorded, with response options such as Daily, Weekly,
Monthly, Rarely.

3. Fraud Incidents and Experience:

0 Respondents were asked if they had ever experienced fraud related to digital payments.
They were given the following response options:

0 Card Fraud

O Phishing

O SIM Swap Fraud

O Identity Theft

0 No Fraud

0 If they had experienced fraud, they were asked whether they reported the incident to

authorities, with options of Yes or No.

4. Fraud Detection Awareness:

0 The respondents were asked about their awareness of fraud detection methods and
security measures available for digital payments, including:

Multi-Factor Authentication

Encryption Technologies

Real-time Monitoring

Fraud Alerts

They were also asked to rate their level of trust in digital payment systems based on
their experiences and understanding of fraud detection.

© O

International Journal of Cognitive Computing in Engineering 13 (2) (2025) 48



Data Collection Methodology:

. The data was collected through an online survey distributed to respondents across
Maharashtra, including both urban and rural areas. The survey was designed to be easy to
complete, ensuring that participants from different demographics could participate without
difficulty. The survey was distributed through social media platforms, email campaigns, and
mobile apps commonly used by Maharashtra residents.

. The data collection process was conducted over a period of two weeks, ensuring a
diverse sample representing various age groups, income levels, and geographic locations.
. To ensure the reliability and validity of the responses, the survey included a mixture of

closed-ended and Likert-scale questions, allowing for both quantitative and qualitative
analysis.

Statistical Analysis

Once the survey data was collected, it was analyzed using several statistical techniques to
understand the patterns, relationships, and insights that could inform the research objectives.
Regression Models:

To understand the relationship between demographic factors and fraud experiences, multiple
regression models were applied. These models helped in analyzing how variables such as age,
income, and location impact the likelihood of experiencing fraud with digital transactions.

1. Logistic Regression Model:

0 Used to examine whether there is a statistically significant relationship between
demographic characteristics (such as age and income) and the likelihood of experiencing fraud.
For example, the model can show if younger age groups are more susceptible to phishing
attacks compared to older individuals.

2. Linear Regression Model:

0 Used to analyze how continuous variables like income level or frequency of digital
payment usage impact consumer trust in digital payment systems. For instance, the model could
indicate whether higher income correlates with a higher level of trust in the security of digital
payment methods.

Age Group Income Group | Location Count

18-25 < 3 Lakhs Urban 50
18-25 3-6 Lakhs Rural 45
26-35 6-10 Lakhs Urban 70
26-35 3-6 Lakhs Rural 60
36-45 10-15 Lakhs Urban 55
36-45 < 3 Lakhs Rural 40
46-60 6-10 Lakhs Urban 60
46-60 3-6 Lakhs Rural 50
60+ 10-15 Lakhs Urban 30
60+ < 3 Lakhs Rural 30

Frequency of Digital Payment Usage in Maharashtra
Weokly

236%
Rarely
27.6%

Monthily

24,55

Daily
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2. Fraud Detection Data Analysis

Collaboration with Financial Institutions to Analyze Fraud-Related Transaction Data

To assess the effectiveness of fraud detection systems in Maharashtra's cashless payment
ecosystem, collaboration with financial institutions was essential. These institutions provided
anonymized transaction data, which included a mix of legitimate and fraudulent transactions.
The goal was to analyze patterns in this data to identify the factors that could predict fraudulent
behavior and explore the role of fraud detection systems currently in place.

. Transaction Amount: The value of each transaction.

. Transaction Type: E.g., mobile wallet transfer, card payment, UPI transaction.

. Fraud Type: Categorized instances of fraud, such as card fraud, phishing, or identity
theft.

. Time of Transaction: The time of day when transactions were made, which could
provide insights into peak fraud periods.

. Geographical Data: The location of the transaction, whether the transaction was made

in an urban or rural area.

. Device Type: The type of device (e.g., smartphone, desktop) used for making the
transaction.

The data was anonymized to ensure the privacy of individuals, and appropriate statistical
methods were used to ensure compliance with data privacy laws. By analyzing this data,
insights could be generated regarding which types of transactions are most prone to fraud and
how fraud detection systems can be optimized to minimize losses.

Use of Decision Trees and Al Algorithms to Identify Fraud Patterns

Decision trees and Al algorithms were employed to analyze fraud-related transaction data to
identify patterns and predict fraudulent activity. The approach allowed for the creation of a
model that could automatically flag suspicious transactions in real-time, thus enhancing the
efficiency of fraud detection systems.

Al Algorithms:

Artificial Intelligence (Al) algorithms, specifically supervised machine learning models, were
also implemented to improve fraud detection accuracy. These algorithms were trained on
historical fraud data to learn how to detect new fraud patterns. Common Al techniques used in
fraud detection included:

1. Random Forests: This algorithm combines multiple decision trees to improve
classification accuracy by averaging the outputs of several decision trees. It is highly effective
in detecting fraud patterns as it handles large datasets well and minimizes overfitting.

2. Neural Networks: A more advanced Al technique, neural networks, mimics the human
brain’s way of processing data and is especially effective for detecting complex patterns in
large datasets. Neural networks learn from historical fraud data and can identify hidden
relationships between features (e.g., time of transaction, frequency of use, amount) that might
signal fraud.

3. Anomaly Detection: This Al method involves identifying outliers or abnormal patterns
in the transaction data. If a user’s transaction deviates significantly from their typical behavior
(e.g., making a large payment in an area they don't normally transact in), it could be flagged as
a potential fraud risk.

Fraud Detection Patterns Identified:

Through the application of these Al algorithms and decision trees, several key patterns in
fraudulent transactions were identified:

1. Unusual Transaction Amounts: Large transactions, especially those that exceeded
%10,000, were more likely to be flagged as fraudulent, particularly if they occurred outside of
normal usage patterns.
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2. Geographical Anomalies: Transactions made from locations far from the user’s usual
residence or previous transaction patterns were often flagged. This pattern suggested that
fraudsters often operate from unfamiliar locations.

3. Device Mismatch: Transactions conducted on a new or unfamiliar device (e.g., new
phone or computer) were often associated with fraud. This pattern was particularly noticeable
in SIM swap fraud cases, where fraudsters use a victim's phone number on a different device
to access their accounts.

4. Timing of Transactions: Fraudulent transactions were more likely to occur during non-
peak hours, such as late at night, when users were less likely to detect suspicious activity in
real-time.

Results and Insights:

. The use of decision trees and Al algorithms enabled the identification of high-risk
transactions based on these patterns, improving the ability of financial institutions to
proactively detect fraud before it could result in significant losses.

. The collaboration also revealed that real-time fraud detection systems based on Al
could be highly effective in Maharashtra, where the use of digital payments is rapidly
increasing but where users may not always be vigilant about fraud risks.

Fraud Experience Fraud Type Count
Yes Card Fraud 45
Yes Phishing 32
Yes Identity Theft 25
No None 398
Fraud Incidents by Type and Frequency in Maharashtra
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Results and Discussion

1. Survey Results

Summary of Findings Regarding Digital Payment Usage, Fraud Experiences, and Trust
in Fraud Detection Systems

The survey conducted on 500 respondents in Maharashtra yielded insightful data about the
adoption of digital payments, the prevalence of fraud experiences, and the level of trust in fraud
detection systems. The results provided a clear picture of how consumers in Maharashtra
engage with cashless transactions and the associated security risks.

A significant portion of the respondents reported frequent use of digital payment methods, such
as UPI, mobile wallets, and credit/debit cards. Notably, younger demographics, particularly
those between the ages of 18-35, exhibited the highest frequency of digital payment usage,
with the majority of respondents in this age group using cashless systems on a daily basis. This
finding aligns with global trends, where younger generations are more likely to embrace
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technology and digital services (Frisby, 2016). Conversely, older demographics, especially
those over the age of 60, reported using digital payment methods less frequently, with a
substantial proportion of this group preferring cash transactions due to lack of trust or
unfamiliarity with digital systems.

The survey also highlighted that fraud incidents were relatively high among respondents, with
card fraud being the most commonly reported type. Over 40% of respondents claimed to have
experienced some form of fraud related to digital payments, with phishing and SIM swap fraud
emerging as the other prominent fraud types. Interestingly, the younger age groups reported
higher instances of fraud, especially phishing, which often targets individuals who are less
cautious about sharing personal information online. This trend is consistent with findings from
Bolton and Hand (2002), who noted that younger users are more susceptible to fraud due to
limited awareness of security risks associated with online payments.

Analysis of the Survey Data and Key Trends

The analysis of the survey data revealed several key trends. First, the frequency of digital
payment usage was strongly correlated with age and income. Younger individuals, particularly
those in the 18-35 age group, and those with higher incomes, were more likely to use digital
payments regularly and reported higher levels of trust in fraud detection systems. This is in line
with existing research that suggests higher-income groups are more likely to adopt digital
technologies due to greater access to smartphones, internet connectivity, and financial literacy
(Patel et al., 2016).

2. Fraud Detection Systems in Maharashtra

Assessment of the Effectiveness of Current Fraud Detection Systems in Maharashtra’s Banks
and Payment Platforms

In Maharashtra, the banking sector and digital payment platforms have implemented a variety
of fraud detection systems aimed at safeguarding users from cyber threats. These systems
include traditional methods like one-time passwords (OTPs) and multi-factor authentication
(MFA), along with more advanced technologies like Al-based fraud detection systems and real-
time transaction monitoring. According to the survey results, while these systems are
recognized as effective, their overall efficiency varies, and there are still significant gaps that
need to be addressed.

Most banks and financial institutions in Maharashtra use MFA to protect users from
unauthorized access to accounts and to prevent fraudulent transactions. UPI-based payments
have benefited from the implementation of MFA, with a two-factor authentication system
where users must authenticate transactions through both PIN and biometric verification. These
systems have reduced the occurrence of fraud associated with unauthorized access to accounts.
However, despite these advancements, users still encounter fraudulent activities, particularly
in the form of phishing attacks and SIM swap fraud.

The survey data revealed the most common fraud types encountered in Maharashtra, including
card fraud, phishing, and identity theft, each of which requires different detection and
prevention strategies.

1. Card Fraud: Card fraud remains one of the most common types of fraud reported by
users. Detection systems employed by banks typically rely on real-time transaction monitoring
and machine learning models that flag transactions that deviate from a user’s regular spending
patterns. This allows for prompt detection and blocking of fraudulent transactions. However,
one limitation of these systems is that they may not detect fraud that occurs through
compromised merchant systems or ATM skimming devices, which often go unnoticed until a
substantial amount of fraudulent activity has occurred.

2. Phishing: Phishing attacks, where fraudsters impersonate trusted entities to obtain
sensitive information, were found to be more prevalent among younger users. Fraud detection
systems aimed at phishing typically involve email filters that block suspicious messages and
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device recognition that flags transactions made from unfamiliar devices. However, despite
these measures, phishing continues to be a major threat, as users often fall victim to
sophisticated social engineering tactics that bypass basic detection mechanisms.

3. Identity Theft: Identity theft, which involves the unauthorized use of an individual’s
personal information for fraudulent purposes, remains a significant concern in Maharashtra.
Detection mechanisms for identity theft include identity verification checks and biometric
authentication systems, which have proven effective in preventing unauthorized access to bank
accounts.

Fraud Experience Fraud Protection Count
Awareness
Yes Yes 125
Yes No 35
No Yes 150
No No 190

Trust in Digital Payment Systems vs. Fraud Incidents in Maharashtra

Number of Respondents

Q\&\\ s S

S,

3. Barriers to Effective Fraud Detection

Fraud detection systems in Maharashtra have made significant strides in enhancing the security
of digital transactions, but several barriers continue to hinder their full effectiveness. These
challenges, which range from consumer awareness to technical limitations and regulatory gaps,
need to be addressed to create a safer environment for cashless transactions.

Consumer Awareness

One of the most significant barriers to effective fraud detection is the lack of consumer
awareness about the security measures available in digital payment systems. Many users,
particularly in rural areas, lack the basic understanding of how digital payments work and the
risks associated with using these platforms. According to the survey results, a substantial
portion of respondents was unaware of advanced fraud protection features such as multi-factor
authentication (MFA), biometric security, and real-time fraud detection alerts. This lack of
awareness makes users more susceptible to various forms of fraud, such as phishing attacks,
SIM swap fraud, and identity theft.

4. Consumer Trust in Cashless Transactions

How Consumer Trust is Affected by Security Measures and Public Awareness

Consumer trust is the cornerstone of the success of cashless transactions, and it is directly
influenced by the security measures in place and the level of public awareness about these
measures. Trust in digital payment systems is often fragile, as fraud incidents can severely
damage consumer confidence, leading to a reluctance to adopt digital payments. As highlighted
in the survey, younger consumers, who are generally more comfortable with technology, tend
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to have higher trust levels in digital payment systems. However, even among this group, trust
in security measures is often contingent on their understanding and experience with fraud
detection technologies.

The effectiveness of multi-factor authentication (MFA), biometric verification, and other
security systems plays a crucial role in building trust. As Kumar (2014) pointed out, the more
transparent and reliable these systems are, the more likely consumers are to trust them. When
users are confident that their personal and financial data is protected by advanced technologies,
they are more willing to engage in digital payments. Conversely, if there is a lack of trust in the
security measures, users may hesitate to use cashless systems or abandon them altogether in
favor of traditional payment methods like cash.

Conclusion

In conclusion, Maharashtra's move towards a cashless society has brought numerous benefits,
but it has also created significant challenges in terms of fraud detection and consumer trust.
The findings from the survey and interviews indicate that while digital payment systems are
widely adopted, fraud incidents remain a concern, particularly among younger consumers and
those with lower trust in security systems. Addressing the barriers to effective fraud detection,
such as consumer awareness, technical limitations, and regulatory gaps, is crucial to making
digital payments safer and more secure.

The recommendations provided in this paper—ranging from integrating Al-driven fraud
detection systems to improving public awareness about fraud risks—are aimed at ensuring that
Maharashtra can continue its progress toward a secure, trusted, and efficient digital payment
ecosystem. By enhancing fraud detection systems, increasing consumer education,
strengthening regulations, and building consumer trust, Maharashtra can foster an environment
where digital payments are widely used, secure, and trusted by all.

References

l. Alamleh, H., AlQahtani, A. A. S., & Al Smadi, B. (2023). Secure Mobile Payment
Architecture Enabling Multi-factor Authentication. arXiv preprint arXiv:2304.09468.
Retrieved from https://arxiv.org/abs/2304.09468

2. Arifovic, J., Duffy, J., & Jiang, J. (2023). Adoption of a new payment method:
Experimental evidence. European Economic Review.

3. Bolton, R. J., & Hand, D. J. (2002). Statistical fraud detection: A review. Statistical
Science, 17(3), 235-255.

4, Carcillo, F., Le Borgne, Y. A., Caelen, O., Kessaci, Y., & Obl¢, F. (2019). Combining
unsupervised and supervised learning in credit card fraud detection. Information Sciences, 16,
16-27.

5. Casino, F., Dasaklis, T. K., & Patsakis, C. (2019). A systematic literature review of
blockchain-based applications: Current status, classification and open issues. Telematics and
Informatics, 36, 55-81.

6. Chuprina, R. (2020). The In-depth 2020 Guide to E-commerce Fraud Detection.
Retrieved from https://www.verygoodsecurity.com/blog/posts/e-commerce-fraud-detection-
guide

7. Dasgupta, D., Roy, A., & Nag, A. (2017). Multi-Factor Authentication. In Advances in
User Authentication (pp. 185-233). Springer International Publishing.

8. Domagoj, S. (2011). Privacy, Identity, and the Perils of the Cashless Society. Journal of
Money Laundering Control, 14(4), 372-385.

9. Frisby, D. (2016). Why we should fear a cashless world. The Guardian. Retrieved from
https://www.theguardian.com/commentisfree/2016/mar/2 1/why-we-should-fear-cashless-
world

10. Gates, B. (2015). The next epidemic—Iessons from Ebola. New England Journal of
Medicine, 372(15), 1381-1384.

International Journal of Cognitive Computing in Engineering 13 (2) (2025) 54



11. Heydt-Benjamin, T. S., Bailey, D. V., Fu, K., Juels, A., & O'Hare, T. (2006).
Vulnerabilities in First-Generation RFID-enabled Credit Cards. University of Massachusetts;
RSA Laboratories; Innealta.

12. Kishnani, U., Cardenas, 1., Castillo, J., Conry, R., Rodwin, L., Ruiz, R., Walther, M., &
Das, S. (2024). Towards Perceived Security, Perceived Privacy, and the Universal Design of E-
Payment  Applications.  arXiv  preprint  arXiv:2407.05446.  Retrieved  from
https://arxiv.org/abs/2407.05446

13. Kumar, A. (2014). Banking transaction tax is a dangerous idea. The Economic Times.
Retrieved from https://economictimes.indiatimes.com/blogs/et-commentary/banking-
transaction-tax-is-a-dangerous-idea/

14. Le Borgne, Y. A., & Bontempi, G. (2020). Machine Learning for Credit Card Fraud
Detection - Practical Handbook. ULB Machine Learning Group. Retrieved from
https://mlg.ulb.ac.be/CCFraud/

15. Li, L. (2013). Technology designed to combat fakes in the global supply chain. Business
Horizons, 56(2), 167-177.

16. Mahfouz, A., Mahmoud, T. M., & Eldin, A. S. (2017). A survey on behavioral biometric
authentication on smartphones. Journal of Information Security and Applications, 37, 28-37.
17.  Naone, E. (2008). Identification: RFID's Security Problem: Are U.S. passport cards and
new state driver's licenses with RFID truly secure? MIT Technology Review. Retrieved from
https://www.technologyreview.com/2008/12/19/274682/identification-rfids-security-problem/
18. O'Dwyer, R. (2018). MoneyLab, Overcoming the Hype. Institute of Network Cultures,
Amsterdam.

19. Patel, V. M., Chellappa, R., Chandra, D., & Barbello, B. (2016). Continuous User
Authentication on Mobile Devices: Recent progress and remaining challenges. IEEE Signal
Processing Magazine, 33(4), 49-61.

20. Quinn, C. (2018). As Society Becomes Increasingly Cashless, Is Massachusetts Ready?
WGBH News. Retrieved from https://www.wgbh.org/mews/2018/02/13/local-news/society-
becomes-increasingly-cashless-massachusetts-ready

21. Rekha, B. (2020). 35 Data Mining Techniques in Fraud Detection. University of Texas
at Dallas.

22. Sajter, D. (2011). Privacy, Identity, and the Perils of the Cashless Society. Journal of
Money Laundering Control, 14(4), 372-385.

23. Schwartz, J. (2006). Researchers See Privacy Pitfalls in No-Swipe Credit Cards. The
New York Times. Retrieved from https://www.nytimes.com/2006/10/23/business/23card.html
24, Seals, T. (2016). FIDO Alliance Passes 150 Post-Password Certified Products.
Infosecurity Magazine. Retrieved from https://www.infosecurity-magazine.com/news/fido-
alliance-passes-150-post/

25. Smith, A. (2018). Forever 21: Hackers breached payment system for 7 months. CSO
Online. Retrieved from https://www.csoonline.com/article/3238664/forever-21-hackers-
breached-payment-system-for-7-months.html

26. Tiwari, P., Mehta, S., Sakhuja, N., Kumar, J., & Singh, A. K. (2021). Credit Card Fraud
Detection using Machine Learning: A Study. arXiv preprint arXiv:2108.10005. Retrieved from
https://arxiv.org/abs/2108.10005

27. Velasco, R. B., Carpanese, 1., Interian, R., Neto, O. C. G. P., & Ribeiro, C. C. (2020). A
decision support system for fraud detection in public procurement. International Transactions
in Operational Research, 27(3), 1373

International Journal of Cognitive Computing in Engineering 13 (2) (2025) 55



