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Enhancing Banking Operations with Artificial Intelligence and 
Machine Learning  

 

Introduction: 
The banking industry has undergone a significant transformation, akin to other sectors, due 
to the influence of Machine learning (ML). The incorporation of AI solutions has not only 
enhanced overall performance but has also ensured a seamless customer experience and 
tighter security measures. This technological shift is evident in the widespread adoption of 
AI applications such as customer service chatbots, predictive analytics, and advanced 
fraud detection systems. These developments reflect the broader technological 
advancements that have also impacted the manufacturing industry. This transition 
highlights both the advantages and obstacles of integrating AI in banking, which warrants 
further exploration. 

 

Purpose: 
During my thorough examination of the current body of literature, I delved into six recent 
academic studies on the impact of artificial intelligence, particularly machine learning, on 
the banking sector. These studies provide a comprehensive exploration of AI's diverse 
effects on several crucial aspects of banking, including optimizing workforce operations, 
improving customer interactions, preventing fraudulent activities, and advancing predictive 
analytics. 

The major objective of this review was comprehensively to assess the existing academic 
research on integrating machine learning into the banking industry. Ultimately my aim was 
to install Machine learning into the banking system as part of a nuanced discussion about 
this crucial topic. With this comprehensive analysis, I therefore wanted to present readers 
with a clear and insightful perspective of AI's transformative potential and challenges in 
banking services. Eventually, the specific goal of my approach was to lend an informed 
view pros and cons about Machine learning in banking–as an accretion into such an 
important debate. This detailed review aims to demystify the way that AI can reconstruct 
the banking landscape, demonstrating its promising prospects and challenges yet to 
overcome. 



Paper 1: ARTIFICIAL INTELLIGENCE AND ROBOTICS 
AND THEIR IMPACT ON THE PERFORMANCE OF THE 
WORKFORCE IN THE BANKING SECTOR   
 

Objectives: 
The potential impacts of AI on the Indian banking industry are studied in this paper, which 
shows that applying AI systems in the banking sector may enhance customer service and 
operational efficiency, along with a possibility for cost reduction. Until the technology 
matures, AI has plenty of potential to enhance efficiency, personalization, and financial 
inclusion, which remains untapped. This study would help to highlight that the AI 
operational within a bank can improve bank performance by a significant change. Linguistic 
diversity, customer trust, and data security are challenges that can still be addressed 
through partnerships with fintech companies. The study outcomes also recommend more 
research to exploit Artificial Intelligence gains in the banking sector. (Tad et al., 2023) 

Methodology Used: 

Quantitative Analysis: In this section, after observing 200 banking staff members from 
various banks in Tamil Nadu and considering only complete responses, incomplete ones 
were rejected. The survey was then sent via email after securing approval from many 
banks. The survey results were very interesting, giving us a more comprehensive view of 
the Tamil Nadu banking industry. Descriptive analysis does not go beyond strict basic 
description to reveal characteristics about one more variable. Also, it offers extensive 
information about the nature of their sample for researchers. Inferential Analysis: This 
section should present the statistical results based on your study questionnaires. Pearson 
correlation coefficients for different banking performance indexes in AI-influenced 
reduced service costs, customer satisfaction and asset management. However, some of 
the data reveals a slight uptick in markets for AI with a weaker correlation to customer 
satisfaction. A regression model in the analysis proves that AI is an excellent player in the 
banking industry. 

Key Findings: 
India cannot unleash its full capabilities on global adoption in financial institutions, AI, and 
blockchain. By digitizing client services, machine learning will help improve consumer 
experiences and provide  feedback criteria tools for internal use on the backend. At 
present, more than 36% of investment banks are investing in these technologies, with 
nearly 70% planning to adopt them soon. Artificial Intelligence in Largest Public Sector 
Bank in India with 420 million Customers HDFC Bank -Chatbot and in-store robotics; ICICI 



Bank automated 200+ processes using mobile technology. While steps have been taken, 
there is room for more innovation and growth. However, how can the banking industry 
make profits? 

Critical Analysis: 
Even though the study found a significant relationship between the excellent use of AI in 
banking and better bank performance, data source methods to detect this correlation are 
valid. Moreover, it offers unique insights into the role played by artificial intelligence in 
reshaping traditional banking practices. It recommends potential partnerships with fintech 
firms to resolve challenges, thereby contributing value to the discourse on artificial 
intelligence in banking. While Machine learning abilities do offer promise to enhance 
aspects of banking in India, much is left to be desired for Indian operations related to 
overall performance. Many questions remain to be resolved regarding AI in the banking 
sector - both technical, such as linguistic diversity and achieving customer confidence, 
privacy-protecting data, etc. Throughout the study, there is an emphasis on the idea that 
strategic collaborations with fintech companies are crucial to overcoming the weaknesses 
in the Indian banking sector that are primarily related to linguistic diversity, customer trust, 
and data security. Secondary data consists of published sources like documents, 
newspapers, news reports, unpublished banking databases, and different portals and 
websites of RBI. Two 200 banking staff from various banks in Tamilnadu, India, were 
surveyed quantitatively. Justified with the help of research findings that point towards 
successful banking performances because of AI implementation, this methodology again 
shows its effectiveness. 

 

 

 

 

 

 

 

 



Paper 2: Customer Satisfaction Analysis with Saudi 
Arabia Mobile Banking Apps A Hybrid Approach Using 
Text Mining and Predictive Learning Techniques  
 

Objectives: 

From the perspective of this topic, the primary purpose is to use text data mining and 
machine learning techniques to improve customer satisfaction levels at Saudi Arabian 
banks' mobile. Combining Latent Dirichlet allocation from user-generated content (UGC), 
support vector regression (SVR), and principal component analysis can generate data. 
Based on elements obtained through text mining of user-generated content, the study 
demonstrates that machine learning helps assess user satisfaction with online banking 
apps. At LDA, it was used to analyze app review UGC and the main influencing factors that 
cause the user's satisfaction were identified while sitting in RI, thereby allowing SVR to 
predict the degree of enjoyment. (Alrizq & Alghamdi, 2024) 

Methodology Used: 

The study innovated a hybrid method, integrating text mining techniques with prediction 
learning theories to evaluate customers' satisfaction towards mobile bank apps in Saudi 
Arabia. The specific methods used here are latent Dirichlet allocation for extracting topics 
from user-generated content or UGCs, support vector regression to predict customer 
satisfaction, and principal component analysis (PCA). Unsupervised and supervised 
learning was also applied in this research, with LDA for factor discovery and SVR about 
satisfaction. 

Key Findings: 
As per the research results, we see that updates, app functionality and design followed by 
installation, adaptability to users' needs, and navigation and transactions have a major 
(significant) effect on consumer satisfaction with m-banking apps where Saudi Arabia is 
concerned. The researchers applied text mining and predictive machine learning models to 
user-generated content (UGC) of mobile banking apps, bringing out these critical 
determinants of satisfaction. The study also proved that Machine Learning is eligible to 
predict and analyze customer satisfaction levels using the detected UGC-related factors by 
applying Support Vector Regression (SVR) along with Principal Component Analysis. 



Critical Analysis: 
Exploring the techniques of predictive learning, this article describes how hybrid text mining was 
implemented to assess consumer ratings of the mobile apps for banks in Saudi Arabia. For the 
application of predictive text mining, the study aims to find out the reasons behind customer 
satisfaction within mobile banking applications. One limitation of the research is that it only 
focuses on apps in Saudi Arabia. The study also mentioned the difficulty of developers erasing 
reviews, as this could hinder future improvements or finding bugs. Both Support Vector Regression 
(SVR) and Principal Component Analysis (PCA) were used to predict and analyze customer 
satisfaction based on features identified through text mining. In other words, the research 
concluded that by extracting factors from user feedback in text mining UGC, it is possible to use 
machine learning to effectively evaluate customer satisfaction with internet banking apps. The 
study involved a Latent Dirichlet Allocation (LDA) analysis of 3304 reviews to learn the reasons why 
user dissatisfaction exists in banking software for mobile phones. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Paper 3: Fraud Detection in Banking Data by Machine 
Learning Techniques 
 

Objectives: 
 The paper is about fraud detection in banking data using machine learning, and they are 
dealing with weight-tuning hyperparameters to class weights due to various degrees of 
imbalance. To address these research gaps, the objectives of this paper are as follows: to 
propose weight-tuning hyperparameters for unbalanced data in fraud-detection and further 
introduce CatBoost alongside LightGBM and XGBoost by showing its way on high-
performance improvements by performing majority-voting ensemble-learning combination 
strategy among algorithms (response fusion); representing a branch point techniques so far 
discussed within the single-machine-classification area.F1 score applies all proposed 
methods at real-world-data experiment performance evaluation along F1 score criteria 
pointing MCC metric. This research tries to enhance the prediction of frauds, which will be 
profitable, particularly in fraud detection in real unbalanced datasets with some machine 
learning techniques available using respective datasets. (Hashemi et al., 2023) 

Methodology Used: 
Class weight-tuning hyperparameters validate the introduced research paper and fix the 
loss of fraudulent and legitimate transactions. Bayesian optimization is applied for 
hyperparameter accounting for unbalanced data. A pre-processing approach for skewed 
data - and an associated optimization technique, plus a voting mechanism embedded into 
it to improve LightGBM method counter aside CatBoost & XGBoost counter. Learningep 
learning is employed to fine-tune the hyperparameters - specifically utilizing this proposed 
weight-tuning technique - leading to a better-performing model. 

Key Findings: 
The study was based on machine learning's applications in fraud detection within banking 
data. Class weight-tuning hyperparameters regulate the influence of fraud and non-
fraudulent transactions. A composite learning technique was applied to combine 
algorithms and assess performance. Then, it is based on accurate unbalanced data that 
are being tested for performance using a majority voting ensemble approach. 

Critical Analysis: 
Using class weight-tuning hyperparameters, Bayesian optimization of CatBoost, XGBoost 
and deep learning to improve fraud detection in banking data. The actual dataset "credit 
card" is used in the leads, and it contains 284,807 records of credit card transactions; there 
are only 492 among them that have been identified as fraudulent (this makes up to 172% 



out of all available transactions), making this data set highly imbalanced. One of the main 
weaknesses is that fraudsters target the limitations in fraud detection systems, highlighting 
why technology is fundamental when addressing banking and insurance frauds. 
Furthermore, over-sampling approaches like SMOTE may also further raise the false-
positive rates - which can be non-viable in a bank where you want to encourage customer 
orientation. This paper proposed the credit card fraud detection method by machine 
learning (LightGBM) with class weight tuning in different techniques and showed a 
significant improvement in fraud detection. The best performance was observed when 
using the combination of LightGBM and XGBoost algorithms, with an MCC value of 0.79 
(F1-score = 0.79), surpassing other applied algorithms.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Paper 4: Is artificial intelligence and machine learning 
changing the ways of banking systematic literature 
review 
 

Objective: 
This paper is a systematic literature review (SLR) that examines the use of artificial 
intelligence and machine learning specifically in the banking sector, reviewing 734 articles 
to find the different aspects they are being used in shaping bank business through various 
research streams over the years focusing at most times on fraud detection, risk 
management, credit scoring. In this regard, more research is necessary in AI and ML 
applications in banking to explore the relevant issues, barriers, and opportunities for 
betterment. This study examines academic research fields and banking applications 
relevant to AI and ML. (Kalyani & Gupta, 2023) 

Methodology Used: 
The methods utilized for this paper follow Systematic Literature Review (SLR) guidelines as 
established from previous research and combine bibliometric analysis and a multi-phase 
review work process. The research also adopted meta-analysis to study the variables 
employed for explanation in the article and utilized a random effect model based on size. 

Key Findings: 
Banks' use of AI and ML has facilitated safer services, not only in terms of consideration to 
the consumer but also for complex systems at a low cost. They reshaped different sectors, 
including Algo trading, portfolio management, cyber security, sentiment analysis, and 
monitoring transactions. Banking risk management's main target is expected to save trillion 
dollars by 2030 on AI. 

Critical Analysis: 
The literature review in this research paper is its power. The following work includes a 
systematic literature review (SLR) to study banking players' initiatives towards AI and ML 
applications, which further details the domain's critical needs. The methodology used 
within the study will begin with a comprehensive bibliometric analysis of banking research 
to determine concepts by reviewing top-ranked articles and citations.  

The downsides of using AI and ML in banking services are unemployment threats, chatbot 
inefficiency, and bias-based algorithms from reviewing the history of data sets. How 
organizations tackle these challenges will determine the adoption rate of AI and ML. 
Concerns include the continued division of AI and labor, an estimated 50% potential job 



cuts and vulnerability to being replaced by robotics. This study systematically reviews the 
literature and refers to 734 articles to investigate the application of Artificial Intelligence 
and Machine Learning across banking sectors and its evolution against various Banking 
sector needs. The articles were sourced from data using AI and ML applications in banking 
fields. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



Paper 5:  Machine Learning Applied to Banking 
Supervision a Literature Review 
 

Objectives: 
This paper applies machine learning methods to credit risk, stress testing and other 
perspectives on banking supervision. Several other machine learning options exist, such as 
K-Nearest Neighbors and support vector machines, tree-based models or ensembles, 
boosting techniques and artificial neural networks. Developing early warning systems for 
bankruptcy has also been part of recent trends and refining stress tests. The study points 
out the constraints in supervisory data and underscores ML tools for improving banking 
identification and decision-making. (Guerra & Castelli, 2021) 

Methodology Used: 
This paper used various methods, such as k-nearest neighbors (KNN), support vector 
machines, tree-based models, ensembles, boosting techniques, and artificial neural 
networks. In addition, ada-boosts, bagging, random subspace, DECORATE, and rotation 
forests were used for analysis, along with neural networks, followed by decision trees, 
Naive Bayes, and random forests.  

Key Findings: 
In the paper, data sources were also widely defined, including quarterly public datasets 
such as (1) financial statement information of banking firms in the Taiwan securities market 
and (2) profitability indicators from the Bank Scope database of 29 countries throughout 
the year. Private datasets from a Korean credit guarantee foundation were additionally used 
for the study. The study concludes by acknowledging limitations related to the limited 
application of machine learning to banking supervision and a lack of papers dedicated 
exclusively to post-2008 financial crisis regulation. The approach includes developing early 
warning systems (EWS) for bankruptcy prediction and improving stress testing in the 
banking sector. The paper utilized machine learning with quantitative data for risk 
assessment in the banking sector, applicable to a supervised learning model. Central 
banks have been instrumental in much of the research, adding to our understanding of how 
machine learning can influence policy and inform policymaking in banking. 

 

 

 



Paper 6: Prediction of robo-advisory acceptance in 
banking services using tree-based algorithms 
 

Objective: 
This research paper forecasts behavioral intent of consumers to start using robo-advisory 
services in banking while providing use case on the subject matter based on tree-based 
algorithms: random forest and adaptive boosting. The objective is to contribute to the 
unfilled hole in the research of forecasting robo-advisory acceptance, thereby 
demonstrating insight into recognizing possible users for targeted marketing activities. 
According to this, tree-based models were effective in consumer acceptance prediction 
with enough accuracy, whereas the ensemble method suggested the most accurate 
predictability by adaptive boosting. The paper seeks to achieve the following research 
aims: (i) build predictive models of consumer adoption for robo-advisory services in 
banking within a trees-like algorithms framework and (ii) estimate models’ performance. 
(Orzeszko & Piotrowski, 2024) 

Methodology Used: 
The study implemented tree-based algorithms for anticipation of robo-advisor adoption in 
banking services, which consist of decision trees and ensemble models, including random 
forest, adaptive boosting, random under-sampling boost, and total correction boost. This 
research team used these techniques to develop prediction models for consumer 
acceptance of robo-advisory services depending on socio-demographics, behaviors and 
attitudes towards digital tools, banking skills and trust in banks. 

Key Findings: 
This research aimed at developing prediction models based on tree-based algorithms to 
predict consumer adoption of robo-advisory services among bank consumers using their 
socio-demography and behavior/attitude towards digital technologies/banking services. It 
indicated the importance of detecting potential robo-advisory service clients to inform 
them on targeted banking marketing initiatives, cost-effectiveness, and related reviews. 

Critical Analysis: 
Given that a tree-based model (i.e., random forest, adaptive boosting, randomized under-
sampling boosted and corrected boosted) can predict high levels of consumer acceptance 
toward robo-advisory services effectively. The survey concerning artificial intelligence 
technology applications in banks in Poland was one of the data sources that indicated 
factors that may influence the adoption of robo-advisory services. The weaknesses found 
in prior research were the near absence of predictive models on intention to use robo-



advisory services to date, thereby rendering this study first-of-its-kind effective by applying 
prediction with tree-based algorithms. Lastly, the results also point to our focus on 
portfolio analysis of robo-advisory in relation to financial instrument management as an 
area expanded upon across other market parts. The methodology implemented in this 
research paper is related to developing and testing the models that predict consumer 
acceptance of robo-advisory services within banking. To predict customers' attitudes 
towards using robo-advisory in banking services, a combination of decision trees and 
several ensemble models (tree-based) were fitted to the data collected. To predict 
customers' attitudes towards using robo-advisory in banking services, a combination of 
decision trees and several ensemble models (tree-based) were fitted to the data collected. 
The research attempted to find the answer by polling several groups in Poland about using 
artificial intelligence technology in banking and gathering data regarding preferences for 
digital service improvement. 

 

Synthesis of Reviewed Papers: 
The six reviewed papers jointly showcase the vast array of effects in different dimensions 
across the banking sector, such as workforce performance, customer satisfaction, fraud 
detection, etc., due to implementation arising from Artificial Intelligence (AI) and Machine 
Learning (ML) along with Robo-Advisory services on Banking Sector.  AI is making its 
inroads into the banking sector and helping to enhance banking performance in Tamilnadu, 
India, based on the study of M Shibin et al. (2023), using applications like chatbots and 
custom-made services. Alrizq and Alghamdi (2024) use text mining and predictive learning 
to enhance mobile banking customer satisfaction by better understanding the functionality 
experience dimension and design features in Saudi Arabia. Seyedeh Hashemi et al. (2023) 
focus on effective fraud detection using various ML techniques. Sushil Kalyani and Neha 
Gupta (2023) provide a systematic literature review highlighting AI and ML's role in 
predicting customer behavior and operational cost savings. Pedro Guerra (2000-2021) 
compared the performance of kNN and SVM with the exploration of ML in banking 
supervision. Lastly, Witold Orzeszko and Dariusz Piotrowski (2024) employ tree-based 
algorithms to uncover factors determining consumer predisposition towards using robo-
advisory services while underlining that AI is critical in improving user experience and 
routine work. Together, these studies highlight the transformative power of AI and ML as 
they relate to banking and emphasize that future research should continue for banks to 
implement AI strategically. 

 

 

 



Summary Table of Reviewed Papers 
 Article Name Publication 

Year 
Author(s) Methodology 

employed 
Key Findings 
Weaknesses/Limitations 

1 ARTIFICIAL 
INTELLIGENCE 
AND ROBOTICS 
AND THEIR 
IMPACT ON THE 
PERFORMANCE 
OF THE 
WORKFORCE IN 
THE BANKING 
SECTOR 
 

2023 M Shibin, 
M Syed, 
S Samuel 
 

The study used 
secondary data 
sources and 
quantitatively 
analyzed primary 
data from two 
hundred banking 
staff in Tamilnadu, 
India, to establish a 
correlation between 
AI implementation 
and improved 
banking 
performance. 

The study demonstrates 
a strong correlation 
between AI 
implementation and 
enhanced banking 
performance, highlights 
AI applications like 
customer service 
chatbots and 
personalized services 
and underscores the 
transformative potential 
of AI in the Indian 
banking sector, 
advocating for further 
research and strategic 
collaborations to fully 
utilize AI's capabilities. 

2 Customer 
Satisfaction 
Analysis with 
Saudi Arabia 
Mobile Banking 
Apps A Hybrid 
Approach Using 
Text Mining and 
Predictive 
Learning 
Techniques 

2024. Mesfer 
Alrizq, 
Abdullah 
Alghamdi  

To evaluate and 
predict mimicking 
factors of customer 
satisfaction with 
online banking apps 
in Saudi Arabia, the 
research proposed a 
hybrid research 
framework that 
combined text 
mining (LDA) and 
predictive learning 
techniques, i.e., SVR 
and PCA. 

The article is based on 
ML and text mining 
techniques, including 
PCA, which significantly 
identify what affects 
customers' satisfaction. 
They acknowledge that 
customers will not be 
satisfied if there is no 
variety of languages.  

3 Fraud Detection 
in Banking Data 
by Machine 
Learning 
Techniques 

2023 Seyedeh 
Hashemi, 
Seyedeh 
Leili 
Mirtaheri, 
Sergio 
Greco, 

The research 
paper's 
methodology 
includes using class 
weight-tuning 
hyperparameters to 
balance fraudulent 

The study used different 
machine learning and 
deep learning methods, 
like an imbalanced 
dataset of bank data 
collected. 



Seyedeh 
Mirtaheri  

and legitimate 
transactions, 
optimizing these 
hyperparameters 
with Bayesian 
optimization, 
proposing weight-
tuning as a 
preprocessing step 
for unbalanced 
data, and enhancing 
LightGBM 
performance with 
CatBoost, XGBoost, 
and a voting 
mechanism. It also 
employs deep 
learning to fine-tune 
the 
hyperparameters for 
improved results. 

4 Are artificial 
intelligence and 
machine learning 
changing 
banking 
methods? 
Systematic 
literature review 

2023 Sushil 
Kalyani, 
Neha 
Gupta.  
 

The study utilised a 
Systematic 
Literature Review 
(SLR) following 
established 
guidelines, 
incorporating 
bibliometric 
analysis to examine 
research trends and 
highly cited articles. 
It was conducted 
through detailed 
planning, review 
execution, and 
presentation of 
outcomes. 

Artificial intelligence 
and machine learning 
for customer behavior 
prediction and 
personalized services to 
increase operational 
cost savings A 
systematic literature 
review (SLR) highlight 
the implications for 
banking sector 
consumer experience, 
convenience, and 
efficiency; further 
research (like 
bibliometric analysis 
(BA)), challenges, and 
opportunities in the 
artificial intelligence 
(AI)domain. 

5 Machine 
Learning Applied 
to Banking 

2000 to 
2021 

Pedro 
Guerra, 
Mauro 

The research 
paper's 
methodology 

Machine learning 
techniques, such as 
credit risk assessment 



Supervision a 
Literature Review 

Castelli, 
Mogens 
Steffensen,  
Jens 
Hagendorff  

involved exploratory 
steps on machine 
learning, banking, 
risk assessment, 
and banking 
supervision to 
evaluate the use of 
machine learning 
techniques at 
central banks and 
their impact on 
supervisors' 
analytical 
capabilities, refined 
through a targeted 
search query. 

and stress testing, have 
surpassed traditional 
statistical methods; 
these are ensemble 
methods such as k-
nearest neighbors (k-
NN), support vector 
machines (SVMs) 
category, tree-based 
models, boosting 
techniques like gradient 
boosted trees or random 
forests with excellent 
performance and 
artificial neural 
networks. 

6 Prediction of 
robo-advisory 
acceptance in 
banking services 
using tree-based 
algorithms 

2024 Witold 
Orzeszko, 
Dariusz 
Piotrowski  

The research 
methodology 
involved building 
and assessing 
predictive models of 
consumer 
acceptance of bank-
provided robo-
advisory services, 
using selected 
machine learning 
algorithms such as 
decision trees and 
various tree-based 
ensemble models to 
forecast customer 
attitudes. 

Artificial intelligence 
and machine learning 
for customer behavior 
prediction and 
personalized services to 
increase operational 
cost savings A 
systematic literature 
review (SLR) highlights 
the implications for 
banking sector 
consumer experience, 
convenience, and 
efficiency; further 
research (like 
bibliometric analysis 
(BA)), challenges, and 
opportunities in the 
artificial intelligence 
(AI)domain. 

 

 

 

 

 



Conclusion: 
to conclude that, based on the literature review, deep learning (DL) and machine learning 
(ML) help banks in customer concerns; findings should alert to optimize work output and 
security detection. Improved customer service response times, faster fraud detection and 
reduced human errors are just some of the ways AI can enhance various round-the-clock 
responses. However, these advances also raise issues concerning access to technology, 
equitable sharing of benefits and ethical use of AI.  

 

These studies call for more insights, collaboration and DL/ML technologies to optimize the 
benefits while minimizing current trade-offs. These insights could be valuable to banking 
professionals, policy makers and researchers deliberating on their options regarding where 
best deploy AI/ML in order to boost productivity levels and refine the customer touch points 
within Banking. 
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