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Abstract — Artificial Intelligence (AI) has emerged as one of the most important technologies transforming the banking and 

financial services industry. The rapid expansion of internet banking, mobile banking, digital wallets, real-time payments and 

account-based payment systems has generated enormous volumes of financial and transactional data. AI and Machine Learning 

(ML) provide financial institutions with the ability to analyse this data, identify patterns, automate decisions and deliver 

personalised services. This research paper examines the role of Artificial Intelligence in digital banking and payment systems, 

with particular emphasis on fraud detection, cybersecurity, customer service, credit assessment, Know Your Customer (KYC), 

Anti-Money Laundering (AML), risk management, personalised banking, payment processing and operational efficiency. The 

paper also examines the Indian context, including the development of UPI and the increasing use of AI in India's banking and 

payment ecosystem. The study adopts a descriptive and analytical research methodology based on secondary sources, including 

reports and publications of the Reserve Bank of India (RBI), Bank for International Settlements (BIS), International Monetary 

Fund (IMF), World Bank and National Payments Corporation of India (NPCI). The study finds that AI can improve the speed, 

efficiency, security and personalisation of digital banking and payment services. However, AI also introduces challenges relating 

to data privacy, algorithmic bias, explainability, cybersecurity, model risk, third-party technology dependence and 

accountability. Therefore, responsible AI governance, human oversight, cybersecurity controls and appropriate regulatory 

frameworks are essential for sustainable adoption of AI in banking and payment systems. 

Keywords— Artificial Intelligence, Machine Learning, Digital Banking, Digital Payments, UPI, Fraud Detection, Cybersecurity, 

FinTech, Banking, Payment Systems.

I. INTRODUCTION 
 

The banking industry has undergone a major transformation 

due to digitalisation. Traditional branch-based banking has 

increasingly been supplemented and, for many transactions, 

replaced by internet banking, mobile banking, digital wallets, 

cards, QR-code payments and real-time payment platforms. 

 

Digital banking allows customers to access banking services 

through electronic channels without visiting a physical branch. 

Digital payment systems enable individuals, businesses and 

governments to transfer money electronically through various 

payment instruments and infrastructures. 

 

The growth of digital banking has created both opportunities 

and challenges. On one hand, digital technologies have 

increased convenience, speed, accessibility and efficiency. On 

the other hand, financial institutions must manage large 

volumes of transactions, sophisticated fraud attempts, cyber 

threats, regulatory requirements and growing customer 

expectations. 

Artificial Intelligence has become increasingly important in 

addressing these challenges. AI systems can analyse large 

datasets, identify unusual patterns, automate repetitive 

activities and provide predictions or recommendations. 

According to the Bank for International Settlements, AI can 

improve efficiency and reduce costs in areas such as regulatory 

compliance, fraud detection, customer service and payment 

processing. 

 

In India, digital payments have expanded significantly, with 

UPI becoming a major component of the retail payment 

ecosystem. RBI has highlighted the transformation of India's 

payment architecture through digital technologies and UPI. AI 

is increasingly being considered as a supporting technology for 

fraud prevention, customer assistance, supervisory analytics 

and other financial-sector applications. 

 

The role of AI is therefore moving beyond simple automation 

toward intelligent decision support, real-time risk assessment 

and increasingly autonomous financial interactions. 
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II. BACKGROUND OF ARTIFICIAL 

INTELLIGENCE IN BANKING 
 

Artificial Intelligence refers to computer systems capable of 

performing tasks that normally require human intelligence, 

such as learning, pattern recognition, prediction, language 

processing and decision support. Machine Learning is a major 

component of AI in which algorithms learn patterns from data 

and use those patterns to make predictions or classifications. 

In banking, AI can process different types of information, 

including: 

 

 
 

Traditional banking systems often depend on predefined rules. 

AI-based systems can complement these rules by identifying 

complex relationships and patterns that may not be 

immediately visible. The BIS has noted that the large amount 

of transaction-level data available within payment systems is 

particularly suitable for AI-based pattern recognition and 

anomaly detection. 

 

1. Artificial intelligence (AI) in banking 

Artificial intelligence (AI) in banking plays a pivotal role by 

enhancing data analysis, predicting trends and fraud risks, and 

improving customer engagement. AI empowers various 

banking sectors—including retail, commercial, and investment 

banking—to deeply comprehend market dynamics and 

customer behaviors, analyze digital interactions, and offer 

engagement that resembles human intelligence and interaction 

but on a much larger scale. Banks can use AI effectively in five 

major ways: customizing services and products for individual 

needs, identifying new business opportunities, predicting and 

identifying risk and fraud, and streamlining operations. 

 

 

2. Generative AI in banking 

Generative AI is a category of AI that can create new text, 

images, video, audio, or code. Generative AI is powered by 

foundation models (large AI models) that can multitask and 

perform out-of-the-box tasks, including summarization, Q&A, 

classification, and more. Generative AI works by using an ML 

model to learn the patterns and relationships in a dataset of 

human-created content. It then uses the learned patterns to 

generate new content.  

 

Artificial intelligence transforms digital banking and payment 

systems by automating complex tasks, securing networks 

against fraud, and personalizing financial services in real time.  

 

3. Fraud Detection and Security 

 
 

Digital Banking and Payment Systems 

Digital Banking 

Digital banking refers to the delivery of banking products and 

services through electronic and digital channels. 

Major digital banking services include: 

• Internet banking 

• Mobile banking 

• Digital account opening 

• Electronic fund transfers 

• Digital loans 

• Online deposits 

• Digital customer support 

• Digital KYC 

• Automated investment services 

• Personal financial management 

 

Digital Payment Systems 

Digital payment systems allow funds to be transferred 

electronically without the physical exchange of cash. 
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Examples include: 

• UPI 

• Debit and credit cards 

• Internet banking payments 

• Mobile wallets 

• QR-code payments 

• NEFT 

• RTGS 

• IMPS 

• Aadhaar-enabled payment systems 

• Electronic mandates 

• Cross-border digital payments 

 

The World Bank identifies safe, reliable and efficient payment 

systems as important components of digital financial services, 

financial inclusion and economic development. 

 

Objectives of the Study 

The major objectives of this research are: 

• To examine the role of Artificial Intelligence in digital 

banking. 

• To analyse the application of AI in digital payment 

systems. 

• To study the role of AI in detecting and preventing 

financial fraud. 

• To examine the contribution of AI to cybersecurity. 

• To analyse the use of AI in customer service and 

personalisation. 

• To study AI applications in KYC and AML compliance. 

• To examine the role of AI in credit assessment and risk 

management. 

• To identify the benefits of AI for banks and customers. 

• To analyse the challenges and risks associated with AI 

adoption. 

• To suggest measures for responsible and secure adoption 

of AI in banking and payment systems. 

 

III. RESEARCH METHODOLOGY 
 

The study is based on secondary data. 

 

Research Design 

The research follows a descriptive and analytical research 

design. 

 

Sources of Data 

Information has been collected from: 

• Reserve Bank of India publications 

• Bank for International Settlements publications 

• International Monetary Fund publications 

• World Bank publications 

• National Payments Corporation of India publications 

• Research papers and academic literature 

• Reports concerning AI, banking, cybersecurity and digital 

payments 

 

Method of Analysis 

The study analyses the major applications, benefits, risks and 

future implications of AI in digital banking and payment 

systems. 

 

Role of AI in Digital Banking 

Fraud Detection and Prevention 

Fraud detection is one of the most important applications of AI 

in banking. 

 

Digital payment systems process huge numbers of transactions. 

It is difficult for traditional rule-based systems to identify every 

suspicious transaction. 

 

AI and ML algorithms can analyse: 

• Transaction amount 

• Transaction frequency 

• Location 

• Device information 

• Customer behaviour 

• Time of transaction 

• Beneficiary information 

• Previous transaction patterns 

 

If a transaction differs significantly from the normal behaviour 

of a customer, the system can generate an alert or apply 

additional verification. 

 

AI can therefore support real-time fraud detection. 

 

Cyber security 

Digital banking creates significant cyber security requirements. 

AI can assist banks in: 

• Detecting unusual login behaviour 

• Identifying malware patterns 

• Monitoring network activity 

• Detecting suspicious transactions 

• Identifying account takeover attempts 

• Analysing security events 

• Prioritising cyber security alerts 
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AI can process security information at a scale and speed that 

would be difficult to achieve manually. However, AI is a dual-

use technology. The same technology can also be used by cyber 

attackers to increase the speed and sophistication of attacks. 

The IMF has highlighted this growing cyber security concern 

and the potential for AI-related risks to spread through shared 

digital infrastructure and common technology providers. 

 

Customer Service and AI Chatbots 

AI-powered chat bots and virtual assistants can provide 

customer support 24 hours a day. 

They can assist customers with: 

• Account information 

• Transaction status 

• Payment-related questions 

• Card-related queries 

• Banking procedures 

• Product information 

• Frequently asked questions 

• Complaint registration 

 

Natural Language Processing allows AI systems to understand 

and respond to customer queries in conversational language. 

This can reduce the workload of customer-service employees 

while providing faster responses to routine questions. 

 

Personalised Banking 

AI can analyse customer behaviour to identify individual 

financial needs. 

 

For example, an AI system may analyse: 

• Spending patterns 

• Saving behaviour 

• Recurring payments 

• Account balances 

• Transaction categories 

 

Banks can use these insights to provide personalised financial 

information and product recommendations.  Personalisation 

can improve customer engagement, but it must be balanced 

with privacy and responsible use of customer data. 

 

Credit Assessment 

AI and Machine Learning can support credit assessment by 

analysing large volumes of information. Traditional credit 

assessment may rely heavily on conventional financial 

indicators and credit histories. 

AI-based systems can potentially analyse additional 

information such as: 

• Transaction behaviour 

• Income patterns 

• Repayment history 

• Account activity 

• Business cash flows 

• Other permitted financial information 

 

This may allow financial institutions to improve risk 

assessment and potentially expand access to credit. However, 

models must be carefully tested to avoid discrimination, unfair 

outcomes and inappropriate use of personal data. 

 

Role of AI in Digital Payment Systems 

Real-Time Transaction Monitoring 

Digital payment systems operate continuously and process 

large transaction volumes. AI can monitor transactions in real 

time and identify unusual activity. 

 

For example 

Normal pattern: 

Customer → ₹2,000 → Local merchant 

Potentially unusual pattern: 

Customer → ₹1,50,000 → New beneficiary → Unusual 

location → Unusual device 

An AI system may identify the second transaction as requiring 

additional verification. 

 

Anomaly Detection 

Anomaly detection is the process of identifying transactions or 

activities that differ from normal patterns. 

AI-based anomaly detection can be used to identify: 

• Unusual transaction amounts 

• Abnormally high transaction frequency 

• Suspicious account networks 

• Unusual payment locations 

• Unusual device behaviour 

• Possible account takeover 

• Potential mule-account activity 

 

BIS research has examined machine-learning frameworks for 

real-time monitoring of high-value payment systems and 

demonstrated the potential of layered ML approaches for 

identifying unusual transactions. 

 

Anti-Money Laundering 

AI can assist financial institutions in identifying suspicious 

transaction patterns. Traditional AML systems may rely 

significantly on predefined rules. AI can complement these 
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systems by analysing relationships among accounts and 

transactions. 

 

Applications include: 

• Customer risk assessment 

• Transaction monitoring 

• Network analysis 

• Suspicious transaction identification 

• KYC verification 

• Customer due diligence 

• Pattern recognition 

 

AI may therefore reduce the time required to analyse large 

amounts of financial information. 

 

KYC Automation 

Know Your Customer procedures are essential for financial 

institutions. 

 

AI can assist with: 

• Document verification 

• Identity verification 

• Data extraction 

• Customer classification 

• Risk assessment 

• Duplicate identification 

 

AI-based systems can reduce manual processing time while 

improving consistency. Human review remains important, 

especially for unusual or high-risk cases. 

 

Payment Authentication 

AI can contribute to payment authentication through 

behavioural analysis and biometric technologies. 

Potential signals include: 

• Typing behaviour 

• Device behaviour 

• Location 

• Transaction history 

• Facial recognition 

• Fingerprint authentication 

• Voice characteristics 

 

The objective is to determine whether the person initiating the 

transaction is likely to be the legitimate account holder. 

 

AI and UPI in India 

India provides an important case study for examining AI in 

digital payments because of the scale and rapid adoption of 

UPI.  UPI has created a common digital payment infrastructure 

connecting banks, payment applications and users.  NPCI 

introduced a pilot called UPI HELP, an AI-powered support 

assistant designed to provide users with conversational 

assistance concerning digital payments. NPCI's 2025 circular 

described UPI as processing approximately 20 billion 

transactions per month at that time and positioned the AI 

assistant as a way to improve user engagement and payment-

related support. 

 

AI can potentially support the UPI ecosystem through: 

• Fraud detection 

• Customer assistance 

• Transaction monitoring 

• Dispute support 

• Risk assessment 

• Cybersecurity 

• Personalised payment experiences 

• Suspicious-account detection 

 

RBI has also highlighted the use of AI-related capabilities for 

financial-sector supervision and fraud-related applications. 

 

AI in Risk Management 
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Benefits of AI in Digital Banking and Payments 

 
Digital technologies can help expand access to financial 

services, particularly where conventional banking 

infrastructure is limited. 

 

Challenges of AI in Banking and Payment Systems 

Despite its benefits, AI adoption creates important challenges. 

 

Data Privacy 

AI systems require large amounts of data. Improper collection, 

storage or use of financial information can create privacy risks. 

Banks must therefore ensure appropriate data governance and 

security. 

 

Algorithmic Bias 

AI models may produce unfair outcomes if the training data 

contain historical biases or if the model is poorly designed. 

 

This is particularly important in: 

• Credit decisions 

• Insurance 

• Customer classification 

• Fraud detection 

 

Lack of Explainability 

Some advanced AI models can be difficult to interpret. 

If an AI system rejects a transaction or loan application, 

customers and regulators may need to understand the reason for 

the decision. 

 

Cybersecurity Risks 

AI can strengthen cybersecurity but can also increase the 

capabilities of attackers. The IMF has identified AI-enabled 

cybersecurity risks as potentially important for financial 

stability because common digital infrastructure and third-party 

providers can create channels through which disruptions 

spread. 

 

Model Risk 

AI models can produce incorrect predictions. 

 

Models must therefore be: 

• Tested 

• Validated 

• Monitored 

• Updated 

• Audited 

 

Third-Party Dependency 

Banks may depend on external cloud, AI or technology 

providers.Concentration among a small number of providers 

may create operational and systemic risks. 

 

Lack of Skilled Employees 

Banks require employees who understand: 

• Banking 

• AI 

• Data science 

• Cybersecurity 

• Risk management 

• Regulatory requirements 

 

Therefore, investment in employee training is essential. 

 

Emerging Role of Generative AI and Agentic AI 

Generative AI represents a new stage in the development of 

financial technology. 

 

Generative AI can produce: 

• Text 

• Reports 

• Summaries 

• Customer responses 

• Code 

• Analytical outputs 
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In banking, it can assist employees with research, 

documentation, customer communication and internal 

operations. 

 

A newer development is agentic AI. 

Agentic AI systems can interpret objectives, plan multiple steps 

and interact with digital services with limited human 

intervention. 

 

In payment systems, this could potentially allow AI agents to: 

• Understand a customer's payment objective. 

• Search for relevant options. 

• Select an authorised payment method. 

• Request authentication. 

• Initiate the payment. 

• Monitor the transaction. 

• Provide confirmation. 

 

The IMF has highlighted an important challenge: payment 

systems require predictable, deterministic rules, while AI 

systems can be probabilistic and adaptive. Therefore, future AI-

based payment systems will require strong controls around 

authorisation, accountability, traceability and settlement. 

 

IV. CONCEPTUAL FRAMEWORK 

 

 
 

Findings of the Study 

The study identifies the following major findings: 

• AI is becoming an important technology in modern 

banking and financial services. 

• Fraud detection is one of the most significant applications 

of AI in digital payments. 

• AI can analyse transaction data in real time and identify 

unusual patterns. 

• AI can improve customer service through chatbots and 

virtual assistants. 

• AI can support KYC and AML processes by analysing 

large amounts of information. 

• Machine Learning can support credit-risk assessment and 

financial decision-making. 

• AI can improve operational efficiency by automating 

repetitive tasks. 

• India's UPI ecosystem provides an important environment 

for the development of AI-supported digital payment 

services. 

• AI can strengthen cybersecurity but may also create new 

cybersecurity risks. 

• Data privacy, algorithmic bias, explainability and 

accountability remain important concerns. 

• Greater dependence on common AI, cloud and digital 

infrastructure can create concentration and systemic risks. 

• Human oversight remains important for high-impact 

financial decisions. 

 

Suggestions 

Based on the study, the following measures are suggested: 

 

Develop Responsible AI Frameworks 

Banks should establish clear governance frameworks covering 

AI development, deployment and monitoring. 

 

Strengthen Data Governance 

Financial institutions should establish strict policies for: 

• Data collection 

• Data storage 

• Data access 

• Data sharing 

• Data retention 

• Data security 

 

Maintain Human Oversight 

AI should support human decision-making rather than 

completely replace human accountability in high-risk financial 

decisions. 

 



 

 

 

© 2026 IJSRET 
8 

 

 

 

International Journal of Scientific Research & Engineering Trends                                                                                                         
Volume 12, Issue 5, Sep-Oct-2026, ISSN (Online): 2395-566X 

 

 
Improve Cybersecurity 

Banks should continuously test AI systems against cyber 

threats and establish rapid incident-response mechanisms. 

 

Conduct Regular Model Validation 

AI models should be regularly tested for accuracy, bias, 

reliability and performance deterioration. 

 

Improve Explainability 

Where AI influences significant financial decisions, institutions 

should develop mechanisms for explaining decisions to 

customers, employees and regulators. 

 

Develop Skilled Human Resources 

Banks should provide training in: 

• AI 

• Machine Learning 

• Data Analytics 

• Cybersecurity 

• Digital Payments 

• AI Ethics 

 

Strengthen Regulatory Cooperation 

Banks, regulators, technology providers and payment-system 

operators should cooperate on AI governance and 

cybersecurity. 

 

Protect Consumers 

Customers should receive clear information about automated 

decisions, data usage and mechanisms for resolving disputes. 

 

Future Scope of AI in Banking and Payments 

The future of AI in banking is likely to involve increasingly 

intelligent and automated systems. 

 

Potential developments include: 

• AI-powered financial assistants 

• Agentic payment systems 

• Real-time fraud prevention 

• AI-based financial planning 

• Automated compliance 

• Advanced biometric authentication 

• Intelligent credit assessment 

• AI-assisted cross-border payments 

• Predictive cash management 

• AI-powered cybersecurity 

• Intelligent central-bank supervision 

• Personalised financial products 

The development of these systems will require careful 

balancing of innovation, security, privacy and accountability. 

 

V. CONCLUSION 
 

Artificial Intelligence is transforming digital banking and 

payment systems by enabling financial institutions to analyse 

large volumes of information, automate processes, detect 

unusual patterns and provide more personalised services. 

 

Its applications extend across fraud detection, cybersecurity, 

customer service, KYC, AML, credit assessment, payment 

monitoring, risk management and operational efficiency. In 

India, the expansion of digital payments and UPI provides a 

significant environment for AI-supported innovation. 

 

However, AI should not be viewed only as a technological 

opportunity. Its adoption introduces risks related to privacy, 

cybersecurity, algorithmic bias, explainability, model risk and 

technological concentration. The growing use of AI in payment 

systems also raises questions about accountability and control, 

particularly as agentic systems become capable of initiating 

actions with limited human intervention. 

 

The future of AI in banking therefore depends not simply on 

increasing automation but on responsible implementation. 

Financial institutions should combine technological innovation 

with strong governance, cybersecurity, data protection, model 

validation and human oversight. 

 

AI has the potential to make digital banking and payment 

systems faster, more efficient and more responsive. Achieving 

these benefits sustainably will require cooperation among 

banks, payment-system operators, technology companies, 

regulators and customers. 
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