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Introduction :

Historically, banks have been cautious adopters of new technologies, largely due to regulatory pressures, legacy systems, and the critical importance of
maintaining customer trust. The rise of fintech startups, the ubiquity of smartphones, and the normalization of digital interactions have pushed traditional
financial institutions to rethink their operational models.

One of the most significant shifts has occurred in customer engagement. According to a 2023 report by McKinsey, over 70% of banking customers now
prefer digital channels over traditional ones for routine interactions. Mobile banking apps, online portals, and virtual assistants have become the first point
of contact for many users. In this digital landscape, customer service must evolve accordingly.

Al technologies have matured to the point where they can handle complex tasks with a high degree of accuracy. Machine learning models can analyse vast
datasets to derive insights about customer behaviour. Robotic process automation (RPA) can take over repetitive administrative tasks, freeing human agents
to focus on high-value activities. Together, these technologies enable banks to offer scalable, efficient, and personalized customer service experiences.
Moreover, the COVID-19 pandemic acted as a catalyst for digital transformation in banking. With physical branches closed and contact centres
overwhelmed, many banks turned to Al- powered tools to maintain service continuity. What began as a crisis response has now evolved into a long-term
strategic direction.

In recent years, the banking sector has undergone a radical transformation fueled by the rapid advancements in digital technologies. Among these, artificial
intelligence (Al) stands out as a key enabler of innovation, efficiency, and enhanced customer experience. The integration of Al into banking customer
service is reshaping the way banks interact with their clients, resolve issues, and deliver value-added services. In an era defined by digital-first interactions
and heightened consumer expectations, Al-driven customer service solutions have become both a strategic necessity and a competitive differentiator.
Traditional banking customer service has long relied on human agents, physical branches, and limited-service hours. While personal interaction has its
benefits, it also brings challenges such as long wait times, inconsistent service quality, and high operational costs.

A technologies—ranging from chatbots and virtual assistants to machine learning algorithms and natural language processing—are stepping in to fill the

gap.

“The Evolution of Customer Service in Banking”

The development of customer service within the banking industry has been directly impacted by the emergence and incorporation of Artificial Intelligence
(Al). The rationale for this change can be traced to the increasing focus of the banking industry on the needs of customers, especially technically savvy
customers who engage with advanced technologies on a regular basis (Kumar & Gupta, 2023). These customers are expecting banks to offer smooth
experiences for all their operations, such as digital money transactions, e-banking, and actual cash transfers. To achieve this, financial institutions have
widened their industrial environment to include components from the retail, IT and telecom industries, thus improving the availability of banking services
to customers at any time and from anywhere. The adoption of Al in banking has transformed customer service through personalized banking experiences,
hence making banking processes more efficient and successful (Jaiwant, 2021). Al innovations, as part of Industry 5.0, focus on balancing automation with
human intelligence, hence enabling a very personalized customer experience with banks. This strategy has not only enhanced the efficiency of service but
also ushered in an era of customer service where the essence is to provide financial offerings in an effortless manner. Nonetheless, the digital revolution
in banking has raised consumer expectations. As banks advance their customer service provision via virtual agents such as chatbots, customer interaction
with these technologies has not been as expected (El-Gohary et al., 2021). Additionally, the use of Al in customer service has highly enhanced the efficiency
ofthese services. Research in a Brazilian business bank illustrated how Al, combined with IBM's Watson, made more than 181 million interactions and 7.6
million attendances in 2020 alone,

The adoption of chatbots has also played a key role in minimizing the lines at call centers and relationship centres, freeing up human attendants to
concentrate on more intricate queries. This shiftis part ofa larger trend within the banking sector towards adopting Al to improve customer care. By embracing
Al technology, banks not only can satisfy increasing demands for efficiency and customization but also stand ready to confront the digital transformation
challenges. As the banking industry continues to develop, the position of Al in defining customer service strategies remains a key area of consideration,
emphasizing that banks need to adjust to the evolving nature of consumer demands and technology.

Technical Infrastructure

The infrastructure behind Al deployments in banking requires hardened infrastructure that is geared toward unparalleled reliability, performance, and
security. Based on research reports, effective banking Al systems deliver 99.999% system availability, sub millisecond response time, and the capacity
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to handle petabytes of data in real time. This is fuelled by highly choreographed system elements running in distributed computing environments. Current
banking integration platforms have moved to adopt microservices architecture and sophisticated API management, which facilitate smooth integration of
newer Al technologies and legacy systems.

The platform enables millions of transactions per day to be processed while maintaining strict security and compliance levels. Event-driven processing
architecture, which has been adopted extensively, helps in reducing the time taken for transaction processing by 65%, improving both system reliability
as well as scalability. Banking data management systems have also seen significant change.

Current systems utilize advanced distributed database structures that process huge amounts of data in real time, providing speed and data integrity. Certain
implementations are capable of processing more than 100,000 transactions per second without failing to meet compliance and governance mandates.
Banking security and compliance practices have matured to counter changing cyber threats and regulatory needs. Contemporary banking infrastructures
integrate ongoing compliance monitoring and sophisticated security architectures, which have seen threat detection capabilities rise by 91% and false
positive alerts fall by 78%.

On the horizon, the future of Al architecture in banking is more concerned with readiness for quantum computing and sophisticated encryption techniques.
Studies indicate that banks that invest in adaptable, scalable infrastructure have an 82% better success rate with Al deployment and a 75% better system
performance metric, further emphasizing the need for solid, future- proofed infrastructure for Al adoption.

Literature Review :

The use of Al has been discovered in various sectors, such as government payments, healthcare, web-based trading companies, logistics, the financial sector,
etc. It is possible for Al to assist banks in managing their financial services and communicating with customers while providing customized products. Al
can adapt to the requirements of various sizes of organizations, be they small or big. Al relies on the computation of mathematical complex

algorithms that interact at a high-speed level based on provided logical conditions via computer systems. Based on, Al-driven digital financial services are
more effective

and quicker than the conventional methods of executing different financial computational functions in banking operations. Furthermore, with the intrinsic
nature of Al and competitive working culture of banking, the application of Al in banking operations cannot be ignored.

The banking sector of Pakistan is the most reliable and indispensable sector, and it contributes a major share in GDP contribution towards the servicing
sector of the economy. The use of Al technologies intervened and accelerated automation. Smartphone banking, ATMs, cash deposit machines. There are
numerous applications of this integration, ranging from analysing data to creating strategies and designing future goals and objectives for banks.

In this fast-paced age of Al, its contribution is growing dynamically because of its faster and quicker response time of processing information correctly
from the database to reply

in a competitive market. Artificial intelligence is used extensively in asset management, risk management, customer support, and data analysis. Besides,
with the nature of data in the banks, Al plays an important role in data processing to anticipate the economy's and banking sector's future.

Importance of Al in Banking Cost-saving:

The advent of Al in the banking industry has effectively brought down the cost of paper and printing. As per [2], by the year 2023, USD 416 billion will
be saved through the application of Al technology in the banking industry. The cost of running the banks is to access information for managerial and customer
purposes without any personnel and paper expenses.

Chatbots:

One of the most innovative and fascinating software of Al technologies is chatbot technology, which communicates with customers with pre-specified
questions of the customers for polite, effective communication, and immediate problem-solving. Chatbot technology in banks not only solves the problems
of the customers without interacting with humans but also gathers information on customer problems, which can be utilized to solve future issues.

Customer experience:

Customer experience and satisfaction are directly related to digital financial services adoption and usage by banks. Customer needs over time have altered
dramatically, and they look for instant responses with a tailored content. Al technology with machine learning follows a certain algorithm in which banks
can analyse, predict customer behaviours, and credit scores to create personalized plans for their customers. Al can assist banks to automate their processes
to serve customers' needs. This research revealed how Al influences consumers' satisfaction. Sentiments analysis:

Automation:

The employment of Al technology in banks without human involvement can also be observed through which the digital machines count the money with
precision and speed.

This technological assistance for automation heightens the everyday business volume of banks, lowers the work stress and the mathematical counting error
of cash-counting at the same time. The implementation of automation systems in the banking industry have provided a favourable working environment for
the acceptance of this technology in nearly all the operational areas of financial institutions in the coming future. Fraud detection: It is more frequently
under the risk of fraud because of the massive amount of business financial transactions and the sophistication of the work tasks. As previously defined,
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Al employs mathematical calculation and intricate algorithms that assist in keeping track of customer and personnel activities using unsupervised learning
programs. Therefore, prevention of fraud with the help of Al technology can be made only easy. Al is entirely dependent on the machine learning
programming method to replace human work in the banking industries to prevent possible threats to business function operations.

2.3. Use of Al in Different Countries

Artificial intelligence and behaviour studies are of extreme interest to investigators for many reasons in the present business and technological epoch.
Al was first introduced to replace human efforts and later was improved to recognize human working patterns and predict their behaviours.

The expansion of the banking and financial sector of Pakistan was noted as 12.2% and a growth rate of 7% in the banking sector was noted in the Kingdom
of Saudi Arabia

I. Customer Experience Enhancement
Digital Banking Transformation

The incorporation of Al-infused infrastructures has transformed digital banking, optimizing customer interaction and service effectiveness to new heights.
A study at IEEE Globecom Workshops illustrates the effect of beyond-5G technologies in Al-infused banking interfaces, recording response latencies
below 10 milliseconds and system availability of 99.999%. Such state-of-the-art systems leverage neural networks that learn and adapt to unique
individual user behaviours, offering highly customized banking experiences personalized for each customer.

One of the most important improvements in contemporary banking is the use of Al-powered personalization engines, which monitor customer behaviour
patterns to anticipate needs and tastes. These engines have revolutionized the way banks get to know their customers, with Al systems realizing an 85% rate
of predicting customer behaviour.

his has enabled banks to pre-emptively provide services and make relevant product suggestions, realizing a 64% hike in customer engagement rates.
Virtual assistants and chatbots, driven by sophisticated natural language processing (NLP), have further transformed customer service. The AVA system
study illustrates that next generation banking virtual assistants can independently deal with as much as 85% of customer queries at a customer satisfaction
level of over 92%. Continuous, immediate responses are delivered by these systems at any time, with uniform quality of service. Intelligent ATMs and
branch systems are the successful integration of physical and digital banking.

Al technologies combined with legacy banking infrastructure support predictive service delivery and optimal resource allocation. Such smart systems have
improved service efficiency by 58% and customer wait times by 45%, while also improving security via sophisticated biometric authentication techniques.
Such innovations are representative of the future of banking, where Al is at the heart of both customer satisfaction and operational excellence.

Service Optimization

The use of 24/7 automated support solutions in banking has dramatically improved service availability as well as operating efficiency. Riding on beyond-
5G infrastructure, such solutions manage intricate customer queries around the clock, providing real time answers and lowering average resolution time
by 73%. Artificially intelligent systems improve their capability to comprehend as well as respond to customer needs after every interaction, ensuring
uniform service quality across time zones and geographies.

Studies at the International Conference on Intelligent Technologies indicate that smart routing has enhanced first-contact resolution rates by 78% and
decreased customer transfer rates by 62%, making customer interactions smoother and improving service outcomes.

Artificial Intelligence Technology in Banking
Smart Wallets

Digital wallets are being promoted as the future of payment technologies of the real world, with giants such as Google, Apple, PayPal and others, following
the bandwagon and creating their own payment gateways. This reduces the reliance on physical cash, thus extending the reach of money to higher levels.

Underwriting

The insurance industry is also brewing a storm as they are heading for congruent automation. Using Al platforms that automates the underwriting process,
the organizations arrive equipped with more detailed information to enhance their decisions.

Voice Assisted Banking
Physical presence is gradually diminishing with technology allowing customers to access banking services with voice control and touch screens. Natural

language technology can handle queries to answer questions, locate information, and link users to different banking services. This eliminates human errors,
automating the efficiency.
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Data-driven Al applications for lending decisions

Applications embedded in end-user devices, domestic robots, and financial institution servers can analyse an enormous amount of data, offering
personalized financial advice, calculations and projections. These applications can also create financial plans and strategies through

Research Methodology

The data gathered is Primary and Secondary data, which is qualitative data, which has been analysed further to conclude and provide recommendations.
The Primary data was gathered by conducting a survey on banking and financial services based on artificial intelligence. A survey questionnaire was framed
for the survey and random sampling was carried out. The secondary data gathering was carried out by way of internet that includes web, e magazines,
research papers, e-books, etc.

Research Design
The research employs a mixed-method design that combines both the quantitative and qualitative approaches to give an all-around perspective on how Al

is transforming banking in terms of security, speed of operations, and customer service. The mixed method ensures data triangulation as well as the
validity and quality of results.

Sample Size:
Group Sample Size Sampling Method
Banking Professionals 60 Stratified Random Sampling
Customers 80 Convenience Sampling
Al/FinTech Experts 10 Purposive Sampling (Interviews)

Totalsamplesize=150 respondents
Sampling Technique
. Stratified Random Sampling: For ensuring representation from public and private sector banks.

e  Convenience Sampling: For customer surveys based on ease of accessibility.
e Purposive Sampling: For choosing expert professionals for interviews.

CONCLUSION :

This study underscores the transformative impact of Al-based applications on customer service in the banking sector. Technologies such as chatbots, virtual
assistants, and fraud detection systems have enhanced operational efficiency, enabled personalized customer experiences, and strengthened security
measures. While the benefits are substantial, challenges remain— particularly in areas such as data privacy, system integration, and customer trust.
Effectively addressing these issues is essential for the sustainable and successful implementation of Al in banking.

The integration of Al into customer service aligns well with the Technology Acceptance Model (TAM), which emphasizes perceived usefulness and ease of
use as key drivers of technology adoption. Al tools like chatbots and virtual assistants fulfil these criteria, thereby facilitating customer acceptance. The
Seroquel Model further highlights the role of Al in enhancing service quality by improving reliability, responsiveness, and assurance—factors that build
customer trust. Additionally, the Diffusion of Innovation (DOI) theory sheds light on how perceived relative advantage, compatibility with existing
systems, and ease of use contribute to the broader adoption of Al technologies in banking. Early adopters and successful implementation cases play a
pivotal role in promoting these innovations. Collectively, these theoretical frameworks offer a comprehensive understanding of the drivers behind the
success and expansion of Al-powered customer service in the banking industry.

Al is revolutionizing banking customer service by making it faster, smarter, and more secure. Through technologies such as chatbots, virtual assistants,
and predictive analytics, banks are better positioned to meet evolving customer expectations. While challenges persist— particularly in the areas of data
privacy, system integration, and user trust—these can be overcome through strategic planning and adherence to ethical standards. As Al technologies
mature, their role in shaping the future of banking will only grow stronger, making it essential for financial institutions to proactively adapt and innovate.
Al is revolutionizing banking customer service by making it faster, smarter, and more secure. Through technologies such as chatbots, virtual assistants,
and predictive analytics, banks are better positioned to meet evolving customer expectations. While challenges persist—

particularly in the areas of data privacy, system integration, and user trust—these can be overcome through strategic planning and adherence to ethical
standards. As Al technologies mature, their role in shaping the future of banking will only grow stronger, making it essential for financial institutions to
proactively adapt and innovate.
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Limitations

Data Privacy and Security Issues

*Problem: Al systems need access to large amounts of customer data for efficient learning and prediction.
*Shortcoming: This creates serious doubts about data privacy, consent, and safeguarding under laws such as GDPR or India's DPDP Act.
«Illustration: A breach or misuse of personal data handled by Al can cause legal and reputational harm.

2. High Upfront Cost of Adoption
« Issue: Implementing Al technologies, including fraud prevention systems, NLP chatbots, and predictive analytics, involves huge expenditure.
eLimitation: Al solutions are not easily affordable for small and mid-size banks due to infrastructure and training expenses.

3. Challenges of Regulatory and Compliance

« Issue: Al systems need to comply with stringent financial regulations and compliance frameworks.

«Limitation: Evolving Al technologies tend to outpace regulatory changes, which creates ambiguity and risk for banks.

« Example: Lending algorithms powered by artificial intelligence might inadvertently violate fair lending laws based on biased training data.

4. Bias in Al Algorithms

« Issue: Al algorithms can inherit biases from the training data.

¢ Limitation: This can result in discriminatory outcomes in credit scoring, loan approvals, or detection of fraud.
« Example: Prospects from underrepresented groups might get rejected for loans disproportionately.

5. Lack of Human Touch
« Issue: Al particularly in customer service, can miss complex or emotive questions.
¢ Limitation: This can decrease customer satisfaction among older or non-techie customers.

6. Workforce Displacement and Skill Gap

« Issue: Effective Al deployment calls for data scientists, Al engineers, and cybersecurity professionals.

« Limitation: Most banks lack such experts. Additionally, repetitive job functions are vulnerable to automation, which stirs up
resistance among workers.

7. System Dependence and Downtime Risks
 Barrier: Dependent on the system's failure or malfunction, overreliance on Al systems can lead to major operational problems.
 Barrier: Outages, bugs, or cyberattacks can stop essential banking operations in the case of Al outages, bugs, or cyberattacks.

8. Ethical and Accountability Concerns

« Barrier: It frequently remains unclear who is responsible when an Al system makes a bad decision.
« Barrier: Lack of explainability and transparency in Al models (particularly in deep learning) makes it hard to audit an
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