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Introduction
The financial sector is one of the areas that is still manual and 
has a record of stringent legacy systems undergoing a radical 
transformation due to the rapid shift in technology and growing 
customer demands. As financial operations become ever more 
complex due to the shifting regulatory environment, the increasing 
competition and the emergence of the new forms of online 
transactions, the institutions need to employ new tools to remain 
efficient and competitive [1]. Artificial Intelligence (AI) has 
emerged as one of the main forces of such change, allowing to 
automatize processes, analyze complex data sets, and make better 
and more timely decisions than previously possible. As customers 

are always demanding seamless, personalized and instant services, 
AI is transforming operations strategy and customer experience in 
the financial sector [2]. The role of AI has become indispensable 
because the system can enhance the efficiency, accuracy, and 
cost-efficiency of a wide range of operations in the current finance 
industry. Machine learning (ML), natural-language processing 
(NLP), robotic process automation (RPA), and intelligent chatbots 
have become a latest chance to optimize the processes, as well 
as offer intelligent services [3]. ML models enable institutions to 
detect pattern in massive datasets, which are employed to carry 
out such tasks as fraud detection, risk evaluation, and market 
forecast. NLP-driven chatbots and virtual assistants, encourage the 
immediate communication with the consumers and offer support 
that is faster and more personalized. RPA removes manual back 
office tasks and reduces errors and human resource reallocation 
to tasks that are more strategic [4]. The joint venture of these AI 
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ABSTRACT
The Artificial Intelligence (AI) is essential in completely redesigning financial operations and customer experience to include intelligent automation, 
predictive analytics, and personalized service delivery. As the volume of the transaction's complexity increases, the regulatory pressure intensifies, and the 
customer demands become more intensive, AI solutions can be scaled and help to enhance performance of financial institutions and the accuracy of their 
decisions. Financial institutions may use machine learning (ML), natural language processing (NLP), or robotic process automation to automate repetitive 
tasks and find anomalies, assess risks, and offer real-time insights of large volumes of structured and unstructured data. Meanwhile, AI-enhanced chatbots, 
virtual assistants, and recommend systems enable easy, contextual communication and reacts to the customer requests in real-time and gives customer-
oriented advice. These capabilities reduce the burden of operations, errors, and maximize the service responsiveness. Moreover, other complementary 
technologies such as Big Data analytics and IoT also complement AI usage, they generate real-time behavioral data, improves fraud detection mechanisms 
and offers hyper-personalized financial services. All these developments together are that AI is transforming both the back-office operations and the front-
office operations. This paper discusses the way that AI is changing key financial processes and looks into how AI can be employed to enhance customer 
experience, and the significance of AI-driven innovation to the future competitiveness of the financial industry.
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technologies fosters the dual goal of enhancing the operational 
efficiency and value to the customer experience in the shape of 
personalized and data-driven insights.

In spite of these developments, the financial sector is still faced by 
significant threats that impede the optimal performance and service 
delivery [5]. Majority of the institutions still operate through 
manual workflow which can easily be subjected to errors and thus 
decisions generation is sluggish and operational risk probability 
increases. The regulatory compliance is also one of the major 
burdens that must be monitored and reported accordingly. At 
customer level, the growing demands of digitally empowered 
intuitive services have strained financial institutions to become 
more innovative. The real time response is being required by 
the consumers who are now seeking smooth digital experiences 
and one on one solutions according to their financial goals. AI 
can also attempt to address these issues by automating financial 
processes in a strategic manner, simplifying the compliance 
process, and making customer interactions hyper-personal [6]. 
Chatbots, equipped with AI functionality, as an example, may 
also provide real-time assistance due to the comprehension of the 
query based on NLP and the provision of a prompt and precise 
response to a query, which significantly improves the quality and 
convenience of service.

The purpose of this paper is to write about the way AI technologies 
change the financial operation and, simultaneously, improve 
the experience of the customer. The article considers the 
implementation of AI-based systems in the various customer 
service, risk platforms, trading, and retail banking. The use of 
intelligent automation, ML models, and predictive analytics to 
improve operational efficiency and decision-making accuracy is 
also reviewed. Further, the paper illustrates how AI applications, 
including recommendation engines, virtual assistants, automated 
advisor solutions, and others can be used to improve and personalize 
consumer experiences. By examining these developments, the 
research paper shows how AI is transforming the contemporary 
banking industry and gives an understanding on how financial 
services might be influenced in the future.

Structure of the paper
This paper is structured as follows: Section II provides the 
description of the AI Technologies in Financial Operations, Section 
III describe the AI to Enrich Customer Experience, Section IV 
discusses the integration of supporting technologies, Section V 
reviews the current research and recent development, and Section 
VI concludes the study, outlining the possibilities of future avenues 
of the research.

AI Technologies in Financial Operations 
The fundamental economic processes are also being transformed 
by AI technologies by enhancing the accuracy, security, and 
efficiency of decision-making. The applications of AI are broad, 
including the very systems that can detect fraud intelligently, the 
approval of advanced authentication approaches, and the use of 
predictive analytics to the things that were previously considered 
as insights of spending behaviours and movements in the market, 
all of which make AI assistance in the real-time operations take a 
new form entirely. Robotic process automation, AI-driven portfolio 
management, and machine transaction assistance have all helped 
to improve service delivery by cutting down on the amount of 
time needed to complete back-office tasks. These modernizations 
combined have allowed the financial sector to perform its activities 
with swifter, more accurate, and tougher than ever before.

AI in Financial Services
As more banks seek to enhance current procedures through AI-
powered innovations, AI's rise in popularity is causing significant 
upheaval in the financial services industry. After the tumultuous 
realignment of financial services industry equations under 
FinTech, AI is set to have the most dramatic impact on banking 
and is expected to permanently change the sector's dynamics. To 
guarantee that new ideas are discovered, developed, and released 
before rivals, the fintech sector is collaborating closely with AI 
stakeholders.

• Services provided to HNI’s (High Net worth Individuals) and 
Portfolio Management: Understanding the risk-return trade-off 
and being able to recommend which securities and assets will 
yield the maximum returns is one of the primary duties of wealth 
and portfolio management services [7]. AI has given financial 
services firms a competitive edge by helping them serve their 
affluent clientele with precise and personalized advice.

• Automated Customer Support and Virtual Financial 
Assistance through Chatbots and Robo Advisors: Banks are 
utilizing artificial intelligence (AI) assistants and other pertinent 
applications, such as Revolt’s, which employ intelligent chat 
technologies like natural language processing (NLP) to provide 
clients prompt assistance or route their enquiries to the appropriate 
support personnel.

• Enhanced Insurance Experience: The data-driven insurance 
industry uses AI extensively. Throughout the underwriting of a 
policy and the settlement of a claim, insurance companies would 
want as much information as possible about the client's health, 
education, lifestyle, character, etc., These details can be better 
represented by AI algorithms at the moment of the action the 
claim is filed.

• Robotic Process Automation (RPA): Repetitive Task 
Automation: A lot of the banking tasks, like the deposit and 
withdrawal processes, statement generation, clearing checks, 
billing, etc., are repetitive and require front and middle office 
processes that are tedious [8]. They can be better done through AI 
programs such as RPA and save money, enhance productivity, and 
manage time better. The robotics technology is rapidly emulating 
human intelligence and prowess, industry robots and self-driving 
cars and it can transform the financial services industry. Robotics 
is a fast-paced industry where investment is rising.

AI in Financial Operational Processes 
Financial services are already seeing notable advancements in 
AI-driven automation, with several applications showcasing its 
potential [9]. 
•	 Fraud Detection: As e-commerce has grown in popularity, 

internet fraud has become so prevalent that it is now hard 
to stop. In the United States alone, the damage caused by a 
fraudulent transaction was currently 13 times greater than 
the actual fraud value.

•	 These days, AI is useful: Machine algorithms may now 
identify fraudulent transactions without human analysts 
knowing, perform data point analysis, decrease false declines 
and increase real-time approval accuracy.

•	 Many businesses are currently investigating AI-based fraud 
prevention. A recent example is the Decision Intelligence 
Technology introduced by MasterCard.

•	 Increasing Security: Many organizations are working to 
improve the use of AI to secure online transactions and 
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associated services. If a computer gateway can reliably 
anticipate unauthorized access, it is feasible [10].

•	 Spending Pattern Prediction: Many organizations and 
financial services employ AI to identify customer spending. 
When the account is hacked or the card is taken, it useful to 
stop the fraud or theft.

•	 Stock Broker System: A computer system has been trained 
to forecast when shares should be purchased or sold in order 
to optimize earnings and minimize losses in the face of 
uncertainty and meltdowns.

•	 Client-side user authentication: This can enable the 
transaction and confirm the user's identification once again.

AI for Enriching Customer Experience
The AI technologies, somehow, have a tremendous influence on 
the customer experience in a positive way, introducing the age 
of individual interactions, data-driven insights, and intelligent 
service provision. Artificial intelligence has even gone so far as to 
assist financial organizations in accurately predicting their clients' 
needs through the use of recommendation systems, behavior 
modelling, and consumer segmentation [11]. Furthermore, real-
time and dependable assistance is offered through chatbots and 
virtual assistants that can continue conversations, and they are 
scalable, as a result of which accessibility and responsiveness of 
the services are increased. Consequently, these new inventions 
converge to increase customer satisfaction, customer engagement, 
and always-smooth digital banking experiences.

Personalization and Predictive Customer Analytics
Customer Segmentation and Behavior Modeling
To handle business relationships with both current and potential 
clients, a customer relationship management (CRM) system is 
utilized. RFM is an acronym for monetary, frequency, and recency. 
This method is frequently employed in direct marketing and 
database marketing to determine consumer or purchase behavior. 
depict consumer behavior using three different factors [12]. 

•	 Recency: How recently did the buyer make the purchase? 
This is the time difference between the most recent and the 
current customer purchase. 

•	 Frequency: How often do they buy? This represents the 
quantity of transactions during a certain time frame. 

•	 Monetary (value): How much do they spend? This represents 
the total amount the client spent over a given time frame.

The technique of dividing consumers into discrete and significant 
customer groups according to their characteristics is known as 
segmentation [13]. The primary advantage of segmentation is 
that it aids businesses in differentiating their clientele and creating 
effective segment-specific strategies based on the traits of each 
group. Three categories of customer segmentation tactics are 
employed in business-to-consumer (B2C) transactions Value-
based, need-based, and characteristic-based segmentations. In 
recent years, value-based segmentation has been employed in 
several research. The RFM model is a value-based segmentation 
methodology widely used for customer value analysis.

Recommendation Systems
Information filtering and decision-supporting systems known 
as recommender systems show users items that they are likely 
to find interesting in a particular circumstance. Think of users 
as the ones who actively participate in system operations (e.g., 
buying, rating, watching, etc.). The user may interact with items, 
such as products, films, music, etc [14]. In addition to taking into 
account the real choices (filters, rules, item categories, etc.) as 

limitations on the suggestions, context is the parameter setting that 
describes the environment (time, device, location, etc.). Metadata 
may be used to characterize both persons and items (e.g., genre, 
price for products; age, gender for users). Recommender systems 
use a range of data mining algorithms, such as popularity-based 
approaches, collaborative and content-based filtering, hybrid 
techniques, knowledge-based approaches, or case-based reasoning, 
depending on the domain's characteristics, the quality of the 
available data, and the business objectives [15]. The Figure 1 
visualize the recommendation system types:

Figure 1: Recommendation System

Content Based Filtering
Items are chosen via a content-based filtering mechanism according 
on how well the item description matches the user's preferences. 
Recommendations are generated via content-based filtering 
using the user's past interactions. A user's orientation profile and 
item description are necessary for the content-based filtering 
approach. The method creates a user profile or content-based 
description using a weighted vector list of item properties. The 
weight value indicates how interested or similar the user is to each 
of the item's features. Several methods may be used to calculate 
the weighted vector from each item's rated content vectors [16]. 
More complex methods like artificial neural networks, Bayesian 
classifiers, decision trees, and cluster analysis can be employed, 
as can simpler methods like figuring out the average values of the 
rated item vector. The goal of content-based filtering algorithms 
is to recommend items according to the level of similarity.

Collaborative Filtering
Collaborative filtering is essential to the suggestion process, it is 
the most popular method for developing recommendation systems. 
Here, suggestions are given based on the historical analysis of 
a sizable user data set. Collaborative filtering approaches are 
essentially dependent on collecting and analyzing a lot of user 
data about their preferences, activities, interests, and behavior. 
These details and a user's preferences are used to make predictions 
based on how similar they are to those of other users [17]. The 
foundation of collaborative filtering is the idea that individuals 
who have previously liked or favored an item would also enjoy it 
in the future and that they also like comparable types of products.

Hybrid Filtering
The hybrid approach boosts suggestion efficacy and accuracy 
by combining collaborative and content-based filtering. The 
hybrid filtering technique may be used in the following ways, as 
shown in Figure. 2 content-based capabilities can be added to a 
collaborative-based approach, collaborative-based methods can 
be introduced into content-based approaches, or the methods can 
be blended into a single model. Collaborative-based and content-
based predictions can be created separately and then combined.
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Figure 2: Different Ways to Implement Hybrid Approach

Conversational Chatbots and Virtual Assistants
A chatbot is an advanced computer program that can communicate 
and do duties that are similar to those performed by a person. 
Chatbots are frequently used for instant messaging clients, social 
media marketing, and customer service [18]. 

Figure 3: Working of AI Ctbot

The architecture of the chatbot is based on two distinct models 
are illustrated in Figure 3. These are based on how they function. 
These models are based on rules and AI. A rule-based chatbot 
employs present replies and input patterns. After that, it chooses 
the right answer using a heuristic of some kind. Businesses 
commonly utilize it to develop goal-oriented chatbots that let 
users customize the chatbot's tone and flow to provide customers 
the best experience possible. AI models are not predicated on 
certain responses. Chatbots and virtual assistants powered by 
AI have lately been deployed by public and commercial banks 
of all stripes. The virtual financial assistant's architecture was 
made to work in a distributed environment [19]. Presentation, 
Orchestration, Understanding/Knowledge, and Data are its four 
constituent levels.

Figure 4: Virtual Finance Assistance Architecture [20]

Figure 4: Architecture of the Virtual Financial Assistant in layers. 
The assistant architecture is shown in Figure 4, and its levels are 
explained as follows.

•	 Presentation: Accountable for handling user events and 
forwarding them to the orchestration layer. Additionally, it 
is in charge of getting the data back from the orchestration 
layer and delivering it to the user in a suitable format voice, 
animation, picture, and text.

•	 Orchestration: The layer is in charge of organizing the 
support. It utilizes the Understanding/Knowledge services 
to meet the requirements of the Presentation layer.

•	 Understanding / Knowledge: present the field of 
knowledge. It handles both knowledge manipulation and 
the comprehension of the queries that users have detailed. 
It accesses the data layer to meet the requirements of the 
Orchestration layer.

•	 Data Layer: represents data repositories, such as databases or 
collections of documents, such as JavaScript Object Notation 
(JSON) and extensible Markup Language (XML). It gives 
data to the Understanding/Knowledge layer.

Integration of Supporting Technologies
The emerging technologies, such the IoT and Big Data analytics, 
are the necessary enablers of the modern AI-driven financial 
systems. Application of Big Data not only improves the process 
of making decisions but also aids in giving a more valid risk 
evaluation, fraud detection, and customer data based on the pattern 
of standard financial data and massive Internet traces. IoT has an 
even more significant role in this ecosystem since it gives banks 
real-time information via mobile application and digital sensors 
that enable them to know their customers more, enhance their 
operations and invest more in security [21]. The combination of 
these cutting-edge technologies results in the creation of a data-
rich environment that serves to the enhancement of AI in financial 
services, both in terms of effectiveness and personalization.

Big Data Analytics in Financial Services
Information has always been the driving force in the financial 
sector. The act of giving money in return for a pledge to repay 
it later is known as providing financing. In order to determine a 
customer's ability to repay, financial institutions must gather a lot 
of data because they don't have complete knowledge about them. 
Thus, gathering information about potential borrowers is essential 
to providing financing. These kinds of data usually consist of "soft 
data" (loan officer opinions, internal discussions, and economic 
predictions) and "hard data" (credit history, income, employment, 
education, tax records, and financial statements). In addition to 
information on their borrowers, financial institutions also require 
information about their lenders [22]. Financial institutions need to 
know their borrowers' investment preferences and risk tolerance 
before loan or investing money from other sources. This includes 
knowing their financial objectives, investment horizons, income, 
and anticipated expenses.

The Financial institutions may now add publicly accessible and 
third-party proprietary data to their own private data thanks to 
the big data revolution. Financial institutions, for instance, may 
use data mining from public databases or social media accounts 
to supplement their client information. In order to track market 
sentiment and predict changes, they can also keep an eye on 
news, tweets, blog posts, and other internet publications. Big 
data is presently used in many financial operations, including 
insurance, asset and wealth management, and individual and 
corporate banking.

The Financial Brand asserts that financial institutions are having 
trouble making money off of this data and that banks only use a 
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small portion of the enormous volumes of data to give insights 
that would improve consumer experiences [23]. In terms of market 
share, banks that employ big data analytics beat those that don't 
by 4%, the paper claims. Key areas of attention for this report 
include the following:
•	 Fraud detection
•	 Marketing
•	 Credit Risk Management

IoT-Enabled Financial Services
The IoT, is a network of devices, appliances, cars, and other 
objects that can interact and share data because they include 
sensors, electronics, software, connections, and actuators. To put 
it simply, IoT devices use a wired or wireless network to exchange 
data. IoT innovations provide countless opportunities. It has the 
power to drastically alter the planet. The business sector is most 
affected by IoT as it has altered not just how various corporate 
activities are conducted, but also how the economy is managed. 
It improves lives, lowers expenses, increases productivity, and 
optimizes operations [24]. Data Sources in IoT Digital sensors 
and mobile apps are the two main data sources that banks employ 
to power their IoT initiatives.

• Mobile Apps: The most fundamental and significant IoT 
application is a smartphone app. Because of its vast user base, 
mobile is the most inventive market. Even while most banks now 
have mobile banking apps, very few of them have an analytics 
platform that can provide vast volumes of data [25]. Reviews, 
user interactions, and behaviour insights may all provide data. It 
is the simplest and most trustworthy data source that banks may 
use to obtain market information.

• Digital Sensors: To track customer behaviour, digital sensors can 
be installed in real-world locations like ATMs and bank branches. 
The ease of utilizing automated devices like ATMs, unexpected 
customer complaints, and service issues can all be recorded by 
these digital sensors. IoT has the potential to have a big influence 
on banking and finance, as has been noted. From marketing to 
customer service, the degree of customization rise as more data 
pieces are added over time. IoT has the ability to significantly alter 
how individuals are treated and how banks and other financial 
institutions make decisions.
IoT applications in Finance The IoT applications in finance are 
as follows:

• Debt Collection: The lending financial institutions have to 
invest a lot of time and resources in collecting debt from both 
individual and corporate clients. FSIs may be able to evaluate 
debtor companies' ability to make payments without incurring 
high overhead expenses related to cheque failures by utilizing IoT 
sensors and networks to monitor their operations and supply chain 
activities. Likewise, an IoT ATM network [26], It is possible to 
assess sales using card readers and other point-of-sale systems a 
borrower's income and expenses in order to ascertain their capacity 
and desire to pay back, and further expenditures by defaulters may 
be halted until repayment is made.

• Fraud Prevention: Financial institutions consistently invest 
in and look for innovative ways to avoid misuse of their services 
since preventing fraud is their top priority. AI-based anti-fraud 
solutions have already been effectively deployed by large financial 
institutions like HSBC. IoT undoubtedly change the game in this 
regard since preventing fraud is so important.

Literature Review
This section examines past studies on AI applications in customer 
care, banking, financial services, auditing, and robot-advisory 
systems. The papers discuss the AI benefits of automation, 
decision-making, delivering digital services, and optimizing 
portfolios, as well as changing the financial intermediation and 
customer support. Mehrotra (2019) demonstrates how AI is 
disruptive in banking and financial services, as new and incumbent 
skills are being blended in novel ways to provide both possibilities 
and difficulties. However, the change also entails certain severe 
dangers, including cyber-crime and macro-financial risks, and 
that is why the sustainability of AI is a burning topic that should 
be discussed. It is also a burning point as it may push away 
human aspects hence the personal touch is essential in customer 
satisfaction. This study sheds light on how AI is affecting the 
decline of service customisation, which has been critical in an 
industry that values personalization and fiduciary duty and poses 
significant questions on the concept of service within the financial 
sectors [27].  

Zemankova (2019) The Big4 businesses are the four top audit and 
accounting consulting firms. They have built the current apps and 
audit technologies. The results of the study provide an overview 
of seven critical audit tasks that highlight the necessity of using AI 
in accounting and auditing processes. The survey also verified that 
the most popular technologies are neural networks, fuzzy systems, 
genetic programming and algorithms, and hybrid systems, which 
are mixtures of the previously stated technologies, with the most 
successful combination being the synthesis of expert systems and 
neural networks. The practical upshot of the article is an overview 
of the Big4's latest AI advancements and technologies, mostly 
for audit planning, benchmarking, and document analysis [28].

Day, Cheng and Li (2018) suggested a modular approach and 
concentrated on combining the Black-Litterman model, deep 
learning (DL), and big data analysis to produce asset allocation 
weight. developed a portfolio optimisation module that determines 
the optimal asset weights for the portfolio using information 
from several sources, such as stock prices, investor profiles, and 
other alternative data. The created module may be utilized as a 
subsystem for Robe-Advisors, which provides investors with a 
personalized optimum portfolio according to their preferences 
[29].

Pantielieieva et al. (2018) The trends and technological foundations 
of the digitization of financial intermediation include deposit 
and loan systems, insurance, investment management, payment 
systems, and financial trading. The possible effects of fintech 
on the activities of conventional financial intermediaries are 
mentioned. Ukraine's FinTech distribution characteristics are 
revealed. Developments in the post-crisis worldview promote 
the establishment of objectives for the use of FinTech and 
financial innovations. It is proven that financial intermediation 
requires a dependable degree of information security, taking 
into consideration digitalization based on new information and 
communication technologies and info communication systems 
[30].

Malini and Menon (2017) Determine ten significant cutting-edge 
solutions in the banking industry and evaluate them in light of the 
paradigm's presumptions on the relationships and characteristics 
of product orientation with regard to technology. The banking 
sector is undergoing fast change. The most significant paradigm 
change that has taken place is the digitization of banks, which 
aims to offer a wide range of advantages to its clients. Technology 
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advancements are crucial to their ability to offer diversified and customized banking services to their wide range of clientele at a 
reduced cost. It should be noted that certain banking products are built on sophisticated solutions that may exceed actual market 
demands, even if they are congruent with the assumptions of the paradigm of relationships. Study the evolution of technology in the 
banking industry [31].

Ates (2017) aimed to investigate the reasons behind, difficulties with, and prospects for integrating AI-based technology into customer 
care procedures for Swedish banks. A case study of Swedbank AB, a Swedish financial institution, which handled customer requests 
using Nina, an AI-based virtual assistant, served as the basis for the paper. Swedish bank employees and customers were interviewed 
for the qualitative study. Additionally, Moore's theory of innovation management was used to comprehend Swedbank's managerial 
incentives. According to the results, Nina enhanced Swedbank's range of services while preserving customer happiness and maybe 
lowering expenses. This lays the groundwork for Swedbank to provide other AI-based services [32].

Table I shows the major AI-related innovations in banking, auditing, FinTech, portfolio management and customer service, by 
comparing focus area, findings, challenges, contribution, and limitation or gaps

Table 1: Comparative Analysis of AI-Driven Transformation in Banking, Fintech, Audit, and Customer Service
Reference Focus Area Key Findings Challenges Key Contribution Limitations / Gap
Mehrotra (2019b) Human 

replacement, loss 
of personalization, 
sustainability of AI 
in BFSI

AI is expanding 
rapidly, creating 
new opportunities 
but also risks such 
as cyber-crimes, 
macro-financial 
instability, and 
erosion of human-
centric service; 
highlights threat to 
personalization and 
customer delight in 
financial services

Balancing AI 
efficiency with 
human touch; 
sustainability 
concerns; ethical 
neutrality of 
technology; risk 
of depersonalizing 
customer service

Provided an under-
explored perspective 
on the decline of 
human interaction in 
AI-driven financial 
services and its 
implications for 
customer satisfaction

Conceptual 
analysis only; lacks 
quantitative evidence; 
does not evaluate 
specific AI models or 
measurable customer-
experience impacts

Zemankova (2019) AI applications 
in accounting & 
auditing (Big4 tools)

Recognized seven 
significant audit 
tasks that AI has 
improved; The most 
popular technologies 
are neural networks, 
fuzzy systems, 
genetic algorithms, 
and hybrid systems; 
the most successful 
combination of these 
two technologies 
is expert systems + 
neural networks

Need for high-
quality training data; 
integration issues in 
audit workflows; lack 
of standardization 
across firms

First consolidated 
review of Big4 
AI audit tools 
and technological 
innovations 
in planning, 
benchmarking, and 
document analysis

No empirical testing 
of tools; mostly 
descriptive; limited 
analysis of scalability 
and cross-industry 
applicability

Day, Cheng & Li 
(2018)

AI-enabled robo-
advisory and 
portfolio optimization

Developed a modular 
system that combines 
deep learning, big 
data analytics, and 
Black-Litterman 
models to provide 
individualized asset 
allocations and 
support portfolios 
customized for 
investors

High computational 
complexity; 
challenges in fusing 
heterogeneous data; 
real-time adaptation 
difficulties

Demonstrated a 
prototype portfolio 
optimization module 
suitable for robo-
advisors using multi-
source financial and 
behavioral data

Limited real-world 
testing; requires 
validation on live 
markets; scalability 
to large investor 
populations not fully 
assessed

Pantielieieva et al. 
(2018)

Digitalization 
of financial 
intermediation & 
FinTech impact

Mapped digital 
transformation in 
payments, lending, 
deposits, insurance, 
trading; identified 
financial stability 
risks and factors 
accelerating FinTech 
adoption; emphasized 
need for enhanced 
information security

Systemic risks 
from rapid FinTech 
growth; regulatory 
gaps; cybersecurity 
vulnerabilities

Offered a 
comprehensive 
framework on 
digitalization trends 
and FinTech’s 
impact on traditional 
intermediaries with 
post-crisis contextual 
analysis

Lacks empirical case 
studies; does not 
evaluate specific AI 
models; geographic 
focus (Ukraine) may 
limit generalization
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Malini & Menon 
(2017)

Technology-driven 
innovations in 
banking services

Identified ten major 
banking innovations; 
digitalization 
improves 
customization, 
cost efficiency, 
and customer 
engagement; 
technology becoming 
key for diversified 
product offerings

Over-innovation 
risk—products may 
exceed actual market 
needs; integration 
burden for legacy 
banks

Provided early 
analysis of digital 
transformation and 
product-innovation 
trends aligned with 
customer-relationship 
paradigms

Mainly qualitative; 
lacks performance 
metrics; limited 
focus on AI-specific 
technologies

Ates (2017) AI-based customer 
service in banking 
(case study: 
Swedbank’s “Nina”)

AI virtual assistant 
improved service 
delivery, reduced 
costs, and maintained 
customer satisfaction; 
strong customer 
acceptance of 
AI; demonstrated 
feasibility of AI-
driven interaction 
management

Resistance to change 
within banks; need 
for continuous 
training; limitations 
of early NLP 
systems; managing 
complex queries

Delivered one of 
the first real-world 
case studies on 
implementing an AI 
chatbot in banking 
customer service

Single-case study; 
lacks generalization; 
early-generation 
AI (pre-2019) with 
limited natural-
language capabilities

Conclusion and Future Work
The role of AI technologies in contemporary financial ecosystems 
is now unavoidable as institutions gain a chance to be faster, 
more precise, and customer-focused. Automation of repetitive 
operations, fraud detection, risk-assessment refinements, and 
intelligent decision support can greatly increase operational 
efficiency and reduce human error and operation costs, which 
are key benefits of AI. Hyper-personalized financial journeys, 
such as AI-powered chatbots, virtual assistants, recommendation 
engines, and predictive analytics, enhance client happiness, trust, 
and long-term engagement. The technologies that support AI 
(including Big Data and IoT) only enhance the effect of AI by 
richer datasets, real-time monitoring, and better understanding 
of behavior. On the whole, it can be seen that the introduction 
of AI into the processes of financial institutions has proven to 
be transformative in creating more dynamic, safe, and reactive 
institutions. More explainable AI (XAI) systems that are more 
transparent with automated decision-making should be the focus 
of future research, particularly in the fields of credit rating, wealth 
management, and fraud detection. Also, there is an increased 
interest in exploring ethical AI governance models that would 
resolve such problems as algorithmic bias, data privacy, and 
compliance with international regulations. Future studies can 
examine the ability of AI systems to expand to new markets, 
the approaches to implementing AI systems with the currently 
available infrastructures, and the applicability of edge AI to the 
field of financial applications in IoT-based solutions.
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