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Abstract

The rapid adoption of electronic banking has transformed the delivery of financial services by
providing customers with faster, more convenient, and increasingly digital modes of banking.
However, the growing dependence on internet banking, mobile banking, digital payments, and
online financial transactions has also increased the exposure of banking institutions to
operational, technological, cybersecurity, fraud, privacy, and transaction-related risks. This
study examines the risk profile of e-banking operations at Kotak Mahindra Bank Ltd., with
particular emphasis on identifying major digital banking risks, assessing their potential impact,
and evaluating the effectiveness of existing risk-management mechanisms. The study considers
key risk dimensions including cybersecurity threats, phishing and online fraud, unauthorized
transactions, data privacy breaches, system failures, technological disruptions, operational
errors, and customer-related vulnerabilities. It further evaluates the role of security controls,
authentication mechanisms, transaction monitoring, customer awareness, and regulatory
compliance in reducing e-banking risks. The study adopts a structured analytical approach to
understand the relationship between the increasing use of digital banking services and
associated risk exposure. The findings are expected to provide insights into the major
challenges faced by banks in maintaining secure and reliable electronic banking operations and
to identify areas for strengthening digital risk governance. The study highlights the importance
of continuous cybersecurity investment, robust authentication, real-time fraud detection,
employee training, customer awareness, and proactive risk assessment for ensuring secure,
resilient, and trustworthy e-banking services. The research provides useful implications for
banking managers, policymakers, regulators, and researchers concerned with the sustainable
development of digital banking in India.

Keywords: E-Banking, Digital Banking, Risk Management, Cybersecurity Risk, Online
Banking Fraud, Operational Risk, Data Privacy, Digital Transactions, Banking Security, Kotak
Mabhindra Bank.

I. INTRODUCTION

The rapid transformation of the banking banking, enabling customers to access

sector through digital technologies has
significantly changed the way financial
services are delivered and consumed.
Electronic banking (e-banking) has emerged
as an essential component of modern
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financial services through internet banking,
mobile banking, digital payments, automated
teller machines, and other technology-
enabled platforms. The increasing adoption
of these services has improved transaction
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speed, accessibility, operational efficiency,
and customer convenience. At the same time,
the growing dependence on digital platforms
has created new forms of operational and
technological  exposure  for  banking
institutions.

The banking sector operates within a
complex financial environment in which

technological  infrastructure,  customer
transactions, information systems, and
regulatory  requirements are  closely

interconnected. Effective risk management is
therefore essential for maintaining the
stability and reliability of banking
operations. Traditional banking risks have
increasingly been complemented by
technology-related risks, including
cyberattacks, unauthorized access, online
fraud, phishing, identity theft, data breaches,
system failures, and transaction-related
vulnerabilities. These emerging risks can
potentially affect not only individual
customers but also the financial performance,
reputation, and operational continuity of
banking institutions.

The importance of sound banking and
financial risk management is well established
in the literature. Mishkin [4] emphasizes the
importance of financial institutions and
banking systems in maintaining the efficient
functioning of financial markets. Similarly,
the Reserve Bank of India has highlighted the
importance of financial-system stability,
regulatory oversight, and effective risk-
management practices within the Indian
banking sector [1]. As banking services
increasingly = migrate  toward  digital
platforms, risk-management frameworks
must evolve to address risks associated with
technology-driven financial operations.

The expansion of digital financial services

has also increased the volume and
complexity of electronic transactions.
Consequently, banks are required to
strengthen  authentication  mechanisms,

transaction monitoring, information-security
controls, customer verification procedures,
and  fraud-detection  systems. The
effectiveness of these mechanisms is
particularly important because a single
security incident can result in financial
losses, exposure of confidential customer
information, disruption of services, and

Received: 03-04-2026 | Accepted: 12-05-2026 | Published: 17-05-2026 | www.ajaccm.com

deterioration of customer trust. Therefore, e-
banking risk should be considered as a
multidimensional phenomenon involving
technological, operational, financial,
regulatory, and customer-related factors.
From the perspective of the Indian banking
sector, the transition toward digital banking
has created substantial opportunities while
simultaneously increasing the need for robust
risk governance. Banks must continuously
balance customer convenience with security
requirements. Excessive security controls
may reduce wusability and customer
convenience, whereas inadequate controls
can increase exposure to cybercrime and
fraudulent activities. Consequently, an
effective  e-banking  risk-management
framework should integrate technological
safeguards, organizational controls,
regulatory compliance, employee awareness,
and customer education.

Kotak Mahindra Bank Ltd. has expanded its
digital banking ecosystem through various
technology-enabled  financial  services,
making the assessment of risks associated
with e-banking operations increasingly
relevant. Understanding the major risks faced
by customers and banking operations can
help identify vulnerabilities and evaluate the
effectiveness of existing risk-management
practices. A systematic assessment can also
provide useful insights into how banks can
improve cybersecurity, fraud prevention,
service reliability, data protection, and
customer confidence in digital banking.
Therefore, the present study focuses on the
risk assessment and management of e-
banking operations at Kotak Mahindra Bank
Ltd. The study examines major categories of
e-banking risks, evaluates their potential
impact on banking operations and customers,
and assesses the effectiveness of risk-
management measures adopted to minimize
such risks. Particular attention is given to
cybersecurity threats, online banking fraud,
unauthorized transactions, data privacy,
operational  disruptions,  technological
failures, and customer-related
vulnerabilities. The study aims to provide
practical insights that can support stronger
digital risk governance and contribute to the
development of safer, more resilient, and
trustworthy e-banking services in India.
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The study is significant because the
sustainability of digital banking depends not
only on technological innovation but also on
the ability of financial institutions to identify,
measure, control, and continuously monitor
emerging risks. Strengthening e-banking
risk-management practices can contribute to
improved customer confidence, operational
resilience, regulatory compliance, and long-
term stability of digital financial services.

II. RESEARCH OBJECTIVE

The primary objective of this study is to
assess and analyze the risks associated with
e-banking operations at Kotak Mahindra
Bank Ltd. and to evaluate the effectiveness
of existing risk-management practices in
ensuring secure, reliable, and efficient digital
banking services.

The specific objectives of the study are:

1. To identify the major risks
associated with e-banking
operations, including cybersecurity
threats, online fraud, unauthorized
transactions, data breaches,
operational failures, and
technological disruptions.

2. To assess the level of awareness
among customers regarding e-
banking risks and the security
measures available to protect their
financial and personal information.

3. To examine the effectiveness of
security and risk-management

mechanisms adopted by Kotak
Mahindra Bank Ltd. for
safeguarding digital  banking
transactions.

4. To analyze customer experiences
and perceptions regarding e-
banking  security, reliability,
privacy, and transaction safety.

5. To examine the major factors
influencing e-banking risk
exposure, including transaction
behavior, authentication practices,
customer awareness, technology
usage, and cybersecurity practices.

6. To evaluate the impact of e-
banking risks on customer trust
and satisfaction with digital
banking services.

7. To identify gaps and challenges in

the existing e-banking risk-
management framework and
determine areas requiring
improvement.

8. To suggest appropriate measures
for strengthening e-banking risk
management, with emphasis on
cybersecurity, fraud prevention,
customer awareness, data protection,
and operational resilience.

III. RESEARCH METHODOLOGY

The present study adopts a descriptive and
analytical research design to assess the
risks associated with e-banking operations at
Kotak Mahindra Bank Ltd. The methodology
is designed to examine customers’
perceptions, experiences, awareness of
digital banking risks, and their views
regarding the effectiveness of existing
security and risk-management practices.

3.1 Primary Data:

Primary data are collected from e-banking
users through a structured questionnaire. The
questionnaire focuses on respondents'
demographic characteristics, frequency of e-
banking usage, awareness of security threats,
experiences with digital banking problems,
perception of transaction security, and
satisfaction with the bank's security measures.

3.2 Secondary Data:

Secondary information is obtained from
relevant books, research articles, banking
reports, RBI publications, official banking
documents, annual reports, financial reports,
and credible online sources. These sources
are used to establish the conceptual and
theoretical foundation of e-banking risk
management.

3.3 Population and Sample

The population of the study consists of
customers who use or have experience with
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electronic banking services of Kotak
Mahindra Bank Ltd. A sample of [insert
sample size] respondents is selected for the
study using an appropriate sampling
technique. The respondents may include
users of internet banking, mobile banking,
ATM services, UPL, and other digital
banking facilities.

3.4 Sampling Technique

The study uses convenience sampling for
collecting primary data from accessible e-
banking customers. Respondents are selected
based on their willingness and availability to
participate in the study. Where feasible,
efforts are made to include respondents from
different age groups, occupations, income
categories, and levels of digital-banking
usage to obtain broader perspectives.

3.5 Research Instrument

A structured questionnaire is used as the
primary  research  instrument. The
questionnaire consists of multiple sections
covering:

e Demographic profile of respondents

e Frequency and type of e-banking
usage

e Awareness of digital banking risks

e Experience with fraud, phishing, or
unauthorized transactions

e Perception of cybersecurity and data
privacy

o Effectiveness of authentication and
security measures

e Trust and satisfaction with e-banking
services

e Suggestions for improving digital
banking security

A five-point Likert scale may be used for
measuring respondents' perceptions, where 1
represents "Strongly Disagree" and 5
represents "Strongly Agree."

Iv. REVIEW OF LITERATURE

Reserve Bank of India [2011] examined the
emerging risks associated with information
technology, electronic banking, technology risk
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management, and cyber fraud in the Indian
banking sector. The study emphasized that banks
need appropriate authentication mechanisms,
transaction monitoring, customer awareness, and
additional security controls for high-value and
sensitive online transactions. The report
highlighted the importance of strengthening
information-security practices as electronic
banking expands.

Reserve Bank of India [2016] emphasized the
importance of cybersecurity and resilience in
banking operations. The framework
recommended that banks establish board-
approved cybersecurity policies, continuous
surveillance mechanisms, secure IT architecture,
and appropriate incident-response and recovery
mechanisms. The literature indicates that
cybersecurity should be treated as an integral
component of overall banking risk management
rather than merely as a technical issue.

Reserve Bank of India [2020] examined security
requirements for digital payment systems and
emphasized governance and management of
security risks, authentication frameworks, fraud-
risk management, reconciliation mechanisms,
customer protection, awareness, and grievance
redressal. The framework demonstrates that
secure digital banking requires coordinated
technological and organizational controls to
protect customers and financial institutions.

Reserve Bank of India [2021] strengthened the
regulatory framework for digital payment
security by emphasizing minimum security
controls for internet banking, mobile payments,
and card-based transactions. The framework
highlighted authentication, application security,
fraud-risk management, customer protection, and
security governance as important elements of a
secure digital banking ecosystem.

Reserve Bank of India [2023] introduced
comprehensive  directions  concerning  IT
governance, risk, controls, and assurance
practices in regulated entities. The framework
emphasizes  periodic  IT-risk  assessment,
information-security and cybersecurity policies,
vulnerability assessment and penetration testing,
cyber-incident response, access controls, audit
trails, cryptographic controls, business continuity,
and disaster recovery. These requirements
demonstrate the increasing importance of
systematic technology-risk management in
modern banking operations.
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Reserve Bank of India [2024] highlighted that
digitalisation has significantly transformed
India's financial sector by improving customer
experience, operational efficiency,
competitiveness, and risk-management
capabilities. However, the report also identified
cybersecurity, data privacy, and vendor or
third-party risks as important challenges
associated with increasing digitalisation. The
study further emphasized that financial
institutions need proactive measures to manage
emerging risks while maintaining customer
protection and financial stability.

Reserve Bank of India [2024] revised its
framework for fraud-risk management in
commercial banks and financial institutions. The
framework focuses on fraud prevention, early
detection, timely reporting, early-warning signals,
red-flagging mechanisms, and appropriate
governance structures. This provides an
important basis for evaluating the effectiveness of
fraud-management practices in digital banking
operations.

Reserve Bank of India [2024] also emphasized
that banks must strengthen their technology and
information-security controls in response to
changing cyber threats. The regulatory
framework requires institutions to establish
robust IT and information-security risk-
management  systems, identify critical
information systems, secure the storage and
transmission of data, and maintain appropriate
cybersecurity policies and incident-response
mechanisms.

RBI's earlier technology and security
framework emphasized transaction limits,
transaction-velocity controls, fraud checks,

authentication, encryption, intrusion detection,
security monitoring, incident response, and
periodic  vulnerability  assessment.  These
measures establish the technical foundation for
reducing  unauthorized  transactions  and
protecting customer information in electronic
banking environments.

Research Gap

The existing literature demonstrates that e-
banking risk is multidimensional and includes
cybersecurity risk, fraud risk, operational risk,
data-privacy risk, technology risk, third-party
risk, and customer-related vulnerabilities.
Regulatory literature has established
comprehensive security and risk-management
requirements for banking institutions. However,

there remains a need for institution-specific
empirical studies examining how customers
perceive these risks, how frequently they
encounter digital banking wvulnerabilities, and
how effective they perceive the security
mechanisms of individual banks to be.

In particular, limited empirical attention is given
to the combined assessment of customer
awareness, perceived e-banking risk, security
practices, trust, and satisfaction within the
context of Kotak Mahindra Bank Ltd. Therefore,
the present study attempts to address this gap by
examining the major risks associated with e-
banking operations at Kotak Mahindra Bank Ltd.
and evaluating the effectiveness of risk-
management practices from the perspective of
digital banking users.

V. Data Analysis & Interpretation
1. Awareness of RBI Monetary Policies

100 Awareness of RBI Monetary Policies

80

60

Percentage

40 -

20 A

Positive Response

Interpretation

Most respondents are aware of the monetary
policies adopted by the Reserve Bank of
India, indicating growing public awareness
regarding money supply management and
economic policies.

2. Satisfaction with Economic Growth
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Most respondents prefer a balanced and
controlled money supply system, indicating
the importance of maintaining economic
stability and controlling inflation.

Most respondents expressed satisfaction with
the current economic growth trends in India,
reflecting  positive  perception toward
economic development and financial

progress. 5. Inflation &  Economic Stability
. Perception
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Interpretation

Respondents expressed positive opinions
regarding the role of controlled money
supply in maintaining inflation levels and
ensuring economic stability.

Respondents believe that proper
management of money supply effectively
supports economic growth, investment, and

business activities in the country. 6. Overall Satisfaction with Monetary

4. Preference toward Controlled Money Policies

Supply

m%)verall Satisfaction with Monetary Policies
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Interpretation

Most  respondents  expressed  overall
satisfaction with the monetary policies and
financial regulations implemented to support
India’s economic growth.

VI.Findings

» Most respondents are aware of the
monetary policies implemented by the
Reserve Bank of India (RBI).

» Respondents showed positive
perception toward the role of money
supply in supporting economic growth.

» Majority of the respondents expressed
satisfaction with the current economic
development and financial progress in
India.

»  Proper management of money supply is
considered important for promoting
investment and business activities.

» Most respondents  believe  that
controlled money supply helps in
maintaining economic stability and
reducing inflationary pressure.

» Respondents preferred a balanced
monetary policy that supports both
economic growth and price stability.

» Public confidence in RBI’s monetary
policies and financial regulations was
found to be satisfactory.

» Effective money supply management
was viewed as an important factor
influencing employment generation and
industrial growth.

» Respondents recognized the importance
of government and RBI coordination in
maintaining a stable economy.

» Overall, the study indicates that
monetary policies and controlled money
supply play a significant role in
achieving sustainable economic growth
in India.

VII. POLICY IMPLICATIONS

The findings of the study have important
implications for Kotak Mahindra Bank Ltd.,
banking regulators, policymakers, and
customers. As the adoption of internet
banking, mobile banking, UPI, and other
digital financial services continues to
increase, effective policies are required to
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control emerging technological, operational,
financial, and cybersecurity risks.

7.1 Strengthening  Cybersecurity
Frameworks
Kotak Mahindra Bank Ltd. should

continuously strengthen its cybersecurity
framework through periodic risk assessments,
vulnerability ~ assessments,  penetration
testing, security audits, and continuous
monitoring of critical digital banking
infrastructure. Cybersecurity should be
integrated into the overall enterprise risk-
management framework rather than being
treated solely as a technical function.

7.2 Adoption of Al-Based Fraud
Detection

The bank should expand the use of Artificial
Intelligence (AI), Machine Learning (ML),
behavioural analytics, and real-time
transaction monitoring to identify unusual
transaction patterns and potential fraudulent
activities. Automated risk scoring can help
identify high-risk transactions and enable
preventive action before substantial financial
losses occur.

7.3 Strengthening Authentication and
Access Controls

Banks should implement strong and adaptive
authentication mechanisms, including multi-
factor authentication, device verification,
transaction-level authentication, and risk-
based authentication. Additional verification
should be applied to high-risk transactions
while maintaining convenience for routine
transactions.

7.4 Enhancing Customer Awareness

Customer awareness should be treated as a
major component of e-banking risk
management. Regular awareness
programmes should educate customers about
phishing, fake applications, fraudulent
calls, malicious links, OTP scams, social
engineering, identity theft, and
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unauthorized  transactions. Security
messages should be communicated through
mobile applications, SMS, email, and other
accessible channels.

7.5 Improving Fraud Reporting and
Response

Banks should provide simple and rapid
mechanisms for customers to report

suspicious or unauthorized transactions.
Real-time alerts, temporary transaction
blocking,  rapid investigation, and

appropriate recovery mechanisms can reduce
the financial impact of fraud. Early-warning
systems should also be strengthened to
identify potentially fraudulent activities at an
early stage.

7.6 Strengthening Data Privacy and
Protection

Strict policies should be implemented to
protect customers' personal and financial
information. Encryption, access controls,
secure data storage, audit trails, and
continuous monitoring should be adopted to
prevent unauthorized access and data leakage.
Customer information should be accessed
only by authorized personnel and for
legitimate business purposes.

7.7 Managing Third-Party and Vendor
Risks

The increasing dependence on technology
vendors, cloud-service providers, payment-
service providers, and other external partners
creates additional risks. Banks should
conduct appropriate due diligence before
engaging third parties and periodically
evaluate their cybersecurity, data-protection,
incident-response, and business-continuity
capabilities.

7.8 Strengthening Incident Response
and Business Continuity

Banks should maintain comprehensive
cyber-incident response, disaster-recovery,
and business-continuity plans. These plans
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should be tested regularly through simulated
incidents to ensure that critical banking
services can continue during cyberattacks,
system failures, or other operational
disruptions.

7.9 Strengthening Regulatory Oversight

Regulatory authorities should continuously
update digital banking and cybersecurity
regulations  according to  emerging
technologies and changing fraud patterns.
Supervisory assessments should evaluate not
only the existence of security policies but
also  their  actual implementation,
effectiveness, and periodic testing.

7.10 Developing a Customer-Centric
Risk Management Approach

E-banking policies should balance security,
convenience, accessibility, and customer
experience.  Excessively  complicated
security  procedures may  discourage
customers from using digital services, while
inadequate controls may increase risk
exposure. Therefore, risk-based security
mechanisms should be adopted to provide
stronger protection for high-risk activities
while maintaining convenience for normal
transactions.

7.11 Overall Policy Direction

Overall, the study recommends a proactive,
technology-driven, customer-centric, and
continuously monitored e-banking risk-

management framework. Greater
investment in cybersecurity, Al-based fraud
detection, customer education,

authentication, data protection, third-party
risk management, and incident response can
improve the safety, reliability, resilience, and
trustworthiness of e-banking operations at
Kotak Mahindra Bank Ltd. and contribute to
the broader stability of India's digital banking
ecosystem.

VIII. LIMITATIONS AND FUTURE
SCOPE

8.1 Limitations of the Study
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The present study provides an assessment of
the risks associated with e-banking
operations at Kotak Mahindra Bank Ltd.;
however, certain limitations should be
considered while interpreting the findings.

Sample Size Limitation: The study may be
based on a limited number of respondents,
and therefore the findings may not fully
represent the perceptions of the entire
customer base of Kotak Mahindra Bank Ltd.

Geographical Limitation: The study may
cover respondents from selected locations
only. Variations in digital-banking usage,
awareness, and risk perception across
different regions of India may therefore not
be completely represented.

Sampling Limitation: The wuse of
convenience sampling may introduce
selection bias because respondents are
selected according to their accessibility and
willingness to participate.

Self-Reported Responses: The study relies
primarily on information provided by
respondents through questionnaires. Their
responses may be influenced by personal
experiences, awareness levels, recall
limitations, or subjective perceptions.

Limited Access to Confidential
Information: Detailed information
regarding the bank's internal cybersecurity
infrastructure, fraud-detection algorithms,
security incidents, operational losses, and
proprietary risk-management systems is
confidential. Consequently, the study cannot
provide a complete internal audit of the
bank's risk-management framework.

Dynamic Nature of Cyber Risks: E-
banking technologies and cyber threats
change rapidly. New fraud techniques,

malware, phishing methods, artificial
intelligence-enabled attacks, and other
vulnerabilities may emerge after the

completion of the study.

Customer-Oriented Perspective: The study
primarily examines e-banking risks from the
perspective of customers and may not fully
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capture the views of banking employees,
cybersecurity specialists, risk managers, or
senior management.

Time and Resource Constraints: The study
is conducted within a defined period and
under  specific  resource  constraints.
Therefore, long-term changes in e-banking
risk exposure and customer behaviour may
not be fully captured.

8.2 Future Scope of the Study

The study provides several opportunities for
future research and further investigation.

Larger-Scale Studies: Future research can
use larger and more geographically diverse
samples to obtain a broader understanding of
customer perceptions of e-banking risks
across India.

Comparative Banking Studies:
Researchers can compare Kotak Mahindra
Bank Ltd. with other private-sector and
public-sector banks to identify differences in
cybersecurity practices, fraud exposure,
customer awareness, and risk-management
effectiveness.

Al-Based Fraud Detection: Future studies
can investigate the application of Artificial
Intelligence, Machine Learning, Deep
Learning, and behavioural analytics for
real-time identification and prevention of
fraudulent digital transactions.

Predictive Risk Assessment: Advanced
predictive models can be developed to
estimate the probability of unauthorized
transactions, account takeover, phishing
attacks, and other digital banking risks using
customer and transaction-level indicators.

Longitudinal Research: Future studies can
track e-banking risks over multiple years to
understand how technological innovation,
customer behaviour, regulatory changes, and
emerging cyber threats influence digital
banking security.
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Emerging Cybersecurity Threats: Further
research can examine specific threats such as
phishing, social engineering, identity theft,
SIM-related fraud, QR-code fraud, malware,
ransomware, account takeover, and Al-
generated scams.

Advanced Security Technologies: Future
research can evaluate the effectiveness of
blockchain, biometric authentication,
behavioural biometrics, zero-trust security
architectures, encryption technologies, and
other emerging solutions for strengthening e-
banking security.

IX. Conclusion

The study on money supply and economic
growth concludes that effective monetary
policies and proper management of money
supply play a vital role in maintaining
economic stability and promoting overall
economic development in India. The findings
reveal that most respondents are aware of the
policies implemented by the Reserve Bank of
India and believe that controlled money
supply positively influences investment,
employment, business activities, and
financial growth. The study also indicates
that respondents are generally satisfied with
the current economic growth trends and the
role of monetary policies in supporting the
economy.

The research further concludes that
maintaining a balanced money supply is
essential for controlling inflation and
ensuring stable economic conditions. Proper
coordination between the government and
the Reserve Bank of India helps in achieving
sustainable economic growth and financial
stability. Overall, the study highlights that
efficient money supply management and
sound monetary policies are important tools
for strengthening the Indian economy and
improving public confidence in the financial
system.
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