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ABSTRACT 
 

The study is based on the AI and ML-based retail banking transaction forecast application which includes different 

models and processes. AI and ML have changed the whole banking industry with its effects. AI helps the banking 

industry to become more efficient by detecting fraud, quicker response, and customer services and many more. 

Models such as RNN and LSTM have helped in predicting transactions by analysing the patterns and trade. 

Different case studies have been discussed that entail the use of AI, ML, and complex models such as RNN and 

LSTM, which improve the efficiency of the industry.  
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INTRODUCTION 
 

A. Background to the Study 

The study is based on the importance of “Artificial Intelligence (AI)” and “Machine Learning (ML)” in the banking system. 

AI and ML help the banking sector predict customer transactions using complex neural network optimisation algorithms. 

AI is crucial for retail banking these days because AI in retail banking is used for fraud prevention and detection, enhancing 

the experience of customers through virtual assistants and chatbots by providing personalised financial advice that ensures 

more accurate credit scoring and better risk management [1]. Retail banking uses AI in five major ways which helps them 

to improve their operations. The five major ways are customisation of products and services for customer needs, predicting 

and identifying risk and fraud, addressing new business opportunities, and streamlining operations.  

 

B. Overview 

The study covers the complex neural network optimisation algorithm in retail banking transaction forecast. AI algorithms 

are based on deep learning within such data that enable more accurate predictions of market trends, margins, revenue and 

other financial metrics. This constantly tests output to self-adjust its calculations to improve the precision of its forecast.  

 

Complex neural networks analyse the pattern of the transactions such as withdrawals and deposits [2]. This has also 

adopted the changes which cover the market trends and economic shifts as well. “Genetic Algorithms” is the best model 

that optimises algorithms for neural networks that help the complex algorithms to be fixed and do their work properly.  

 

C. Problem Statement 

The main problem of the study is due to the dynamic customer behaviour, economic fluctuations and fraud risks, retail 

banking institutions are not able to accurately forecast transaction volumes.  

 

Traditional forecasting models are not suitable for handling nonlinear financial data and hence liquidity management is 

inefficient and fraud detection is hard. However, although the complexity of the neural network optimization algorithms 

makes them a task to optimize, integrating AI and ML into them will improve predictive accuracy [3]. 

 

A study explores advanced neural network optimization techniques that are conducted to increase the accuracy of 

transaction forecasting and, therefore, increase financial decision-making and efficiency in retail banking. 

D. Objectives 

 

Aim 

To analyse the importance of AI and ML in retail banking transaction forecasting applications by using complex neural 

network optimisation algorithms to improve operations of retail banking. 
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Objectives 

 

1. To evaluate the integration of complex neutral network optimisation algorithms in retail banking. 

2. To identify the challenges related to AI and ML in retail banking transaction forecasting. 

3. To analyse the importance of AI and ML in retail banking transaction forecasting to improve overall operations.  

 

E. Scope and Significance 

The scope and significance of the study are to identify the importance of AI and ML in retail banking transaction 

forecasting by implementing complex neural network optimisation algorithms which enhance overall banking operations 

such as fraud detection, liquidity management, and customer transaction analysis [4]. The study will also discuss the 

challenges and limitations of the topic which evolved in retail banking due to fraud risks, consumer behaviour, data privacy 

and security, and economic fluctuations. The study explores the significance of AI and ML which enhance the decision-

making process and enhance transaction forecasting in a detailed way.  

 

LITERATURE REVIEW 

 
Effectiveness of AI and ML in Retail Banking Operations 

 

 
 

Figure 1: AI in Retail Banking 

 

The study is based on the importance of AI and its utilisation in the banking sector. Through the use of AI, banking can 

revolutionise different operations by automating tasks, improving security, and also improving the experience of the 

customers through the help of personalised services and proactive fraud detection [5]. Retail banking also evolves by using 

AI which helps them to provide customer services by integrating AI-powered chatbots and virtual assistants which helps to 

enhance customer services. This also helps in fraud detection by analysing the transaction history by evaluating patterns of 

the transactions. The findings of the study that AI improves the decision-making process of the banking sector by 

formulating strategic decisions regarding the utilisation and optimisation of values from AI technology.  

 

AI is developing a rush of opportunities in the financial sector. Meanwhile, financial organisations need to be aware of the 

different risks inherent in using the technology of AI. The banking organisations integrate the technology of AI in their 

operations which are outsourced and eco-system based [6]. This is also helpful for the financial sector such as retail 

banking which helps to drive economic growth through increased efficiency and productivity. The unique prospect of AI 

helps to combine cost reduction and increase differentiation making it attractive across the board. Meanwhile, fraud 

detection processes are beneficial and this depends upon the scale of an organisation. The findings of the study are AI-

based fintech companies integrating AI in their operations to grapple with the productivity and effectiveness of their 

operations.  
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Limitations of Traditional Forecasting Models in Retail Banking 

The guide extends by pointing out that standard statistical methods like linear regression have a difficult time dealing with 

complex and non-linear financial data. As a result, it explores various ML approaches like deep learning models such as 

“Recurrent Neural Networks (RNN)” and “Long Short Term Memory (LSTM)” on their ability to learn temporal 

dependence in financial time series [7]. In the paper, they also state the challenges which include overfitting, data 

preprocessing and hyperparameter optimization. However, this study reveals that ML-based forecasting models can 

improve accuracy but must be tuned extremely precisely and big data are required to work best. The findings of the study 

are ML helps retail banking forecast which solves the issues related to traditional forecasting in retail banking through 

different models such as RNN and LSTM.  

 

 
 

Figure 2: Runtime Comparisons Across Models and Dataset sizes 

 

The retail baking has relied on the traditional methods for forecasting such as moving averages linear regression, ARIMA, 

and exponential smoothing which have been widely adopted due to their interpretability, ease of implementation, and 

simplicity [8]. Meanwhile, these models are often limited by their assumptions of linearity and their inability to handle 

difficult, high-dimensional, non-stationary data, and complex data. On the other hand, advanced methods or models such as 

AI and ML have changed the game of forecasting and revolutionised demand forecasting. For example, deep learning 

models such as LSTM have demonstrated exceptional performance in different time series of forecasting by aligning their 

ability to retain and process sequential data over time. The findings of the study are that advanced models have transformed 

the forecasting processes that are used by retail banking nowadays.  

 

Complex Neural Network Optimization for Transaction Forecasting 

 

 
 

Figure 3: Connected Components of The Framework Including Transaction 

 

https://ijbmv.com/


International Journal of Business, Management and Visuals (IJBMV), ISSN: 3006-2705 

Volume 6, Issue 2, July-December, 2023, Available online at: https://ijbmv.com 

 

76 

Deep learning improves the services of the banking sector by retaining a wide variety of data of customers to perform their 

important activities and also could offer a solution by leveraging all available data to provide a “Business Financial 

Management (BFM)” toolkit to their customers that give “value-added services” on top of their core business [9]. The study 

highlights the development of a smart, highly personalised hybrid transaction categorised model that helps to interconnect 

with the cash flow prediction model which is based on “Recurrent Neural Networks (RNNs)”.  

 

 
 

Figure 4: A Neural Network Architecture 

 

The study evolves the neural network application in real-world scenarios by providing a taxonomy of “artificial neural 

networks (ANNs)”. The study also highlights the challenges of the application of ANN, its contribution, and its 

performance method.  

 

ANN is especially appealing in the different sectors whereas finance, banking, and insurance sectors are heavily influenced 

by this because of an abundance of high-quality data that are available for this field [10]. The findings of the study also 

explore that there are plenty of inputs and before ANNs, a lack of testable financial models to deal with all this data.  

 

METHODOLOGY 

 
A. Research Design 

The research design framework for this study makes use of the data gathered to address and determine the direction of the 

investigation. This study used an explanatory research approach that highlights several aspects of the research, which is 

based on the complex neural networks optimization algorithm for the retail banking transactions forecast application. This 

method is helpful for the study because this helps to investigate the occurrences in the study with a small amount of 

information that is available about this topic.  

 

B. Data Collection and Analysis 

“Secondary qualitative and quantitative” data collecting is the method employed for this study.  Numerous sources, 

including industry reports, journals, articles, websites, and many more, are examined by the qualitative data technique.   

 

Conversely, the quantitative data method examines various charts and graphs that can be analysed the accurate information 

and data related to AI in retail banking for transaction forecasting. Every piece of information and data was gathered from 

reliable and reputable sources, providing precise knowledge and research-related facts. 
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C. Case Studies/Examples 

 
Case Study 1: AI-Driven Transaction Forecasting at JPMorgan Chase 

JP Morgan Chase is one of the most reputed banking institutions which implemented AI in their operations for transaction 

forecasting. AI system uses supervised and unsupervised learning models to process the data points. By understanding 

normal transaction behaviour and identifying anomalies, the company’s system can flag suspicious activities with high 

accuracy through the help of LSTMs [11]. This can enhance the operations of their financial terms which leads to improved 

predictive accuracy and also decreases the rates of fraud. This also helps the organisation to optimise their liquidity 

management and improve the efficiency of the whole operation.  

 

Case Study 2: Adoption of Neural Networks for Customer Transaction Predictions in HSBC 

HSBC is a British multinational banking financial service company with more than 130 branches and 40 million customers 

across the globe [12]. The integration of AI-powered forecasting models in HSBC improves the overall efficiency and also 

analyses the trend of transactions. This process helps HSBC to improve its customer engagement, and personalised banking 

system and also decreases risks related to operations. The help of AI-powered forecasting models such as LSTM helps to 

evaluate the spending patterns of customers to predict the trend of transactions. However, these modern techniques help the 

company to overcome the traditional transaction prediction which helps them to become more customer-driven approach 

and also improve the operations of the company.  

 

Case Study 3: AI-Based Credit and Transaction Analysis at Wells Fargo 

Today’s world is fully driven by AI technologies and fintech firms are the one who uses AI frequently. Wells Fargo has 

invested in AI technology for the better part of a decade to improve their efficiency and customer experiences. RNNs are 

one of the most popular models that recognise the pattern of transactions and also help in optimising cash flow 

management. Genetic optimisation algorithms and RNNs improve the accuracy of forecasting by 30% which helps in the 

decision-making process as well [13]. The advanced models also analyse the financial risks such as fraud and many more to 

optimise the operations at Wells Fargo.  

 

RESULTS 

 
A. Data Presentation 

 

 
 

Figure 5: AI in Banking Market Size 

 

AI revolutionised the whole banking system through different ways such as enhancing customer experiences, predictive 

transaction analysis, and many more. Figure 5 highlights the market size of AI in the banking sector from year 2023 to 

2034. In the year 2023, the market size of AI in the banking sector valued at $26.23 billion which will increase by 33% in 
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the year 2023 by $34.58 billion [14]. This graph for the market size will increase in the year 2026 by 20% and be valued at 

$45.59 billion [14]. By the year 2034, the market size will increase up to $379.41 billion which is a large number and 

growth [14].  

 

 
 

Figure 6: Natural Language Processing in Finance Market 

 

 “Natural Language Processing (NLP)” is one of the most useful processes for financial institutions and this also analyses 

the patterns and anomalies in large volumes of transaction data. This understanding is the natural language that allows to 

detection of suspicious activities, enabling financial institutions to quicker respond and prevent losses. This is one of the 

most prominent reasons why the market value of NLP increases and in the year 2023, the market valuation of NLP is $5.5 

billion at a CAGR rate of 25% from year 2023 to 2032 [15]. The banking market size for using NLP by the year 2032 will 

be $20 billion [15].  

 

 
 

Figure 7: Areas where the Bank uses AI in its operations 

 

These days banking sector is highly dependent on advanced technologies such as AI and ML. The fintech industry is highly 

invested in AI to improve their operations and to improve their efficiency, Banking firms invest in their different 

management to implement AI. The banking industry uses 63.5% of AI in their IT operations, 40.4% in their Finance and 

accounting, 31.4% in marketing, 30.8% in customer services, 25% in sales, 22.4% in corporate level, 19.2% in R&D, and 

16.7% in HR processes [16].  
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B. Findings 

The findings from the charts and graphs highlight that AI is one of the most important aspects of the fintech industry. 

Banking sectors use AI to improve their overall operations and also invest highly in AI. The market size of AI in the 

banking sector in the year 2023 was $26.23 billion and increase to $379.41 by the year 2032 [14]. NLP also analysing 

patterns of transactions. The market size of NLP in the banking sector will be $20 billion by the year 2032 [15]. On the 

other hand, Banks invest highly in AI in their different departments to operate smoothly and 63.5% of AI is used in the IT 

department of fintech firms [16].  

 

C. Case Study Outcomes 

 

Table 1: Case Study Outcomes 

 

Case Study Key Findings Relevance 

Case Study 1: AI-Driven Transaction 

Forecasting at JPMorgan Chase 

LSTM improved transaction forecasting 

and fraud detection [11]. 

Enhances accuracy and security in banking. 

 

Case Study 2: Adoption of Neural 

Networks for Customer Transaction 

Predictions in HSBC 

Neural networks optimized customer 

transaction predictions [12]. 

Boosts efficiency and personalized 

banking. 

 

Case Study 3: AI-Based Credit and 

Transaction Analysis at Wells Fargo 

RNNs and genetic algorithms improved 

forecasting by 30% [13]. 

Strengthens risk assessment and decision-

making. 

 (Self-developed) 

 

Table 1 highlights the case study outcomes where different findings and relevance are found out from different case studies. 

JP Morgan use LSTM to improve efficiency, HSBC use neutral networks for transaction predictions, and Wells Fargo use 

RNN to enhance forecasting by 30% [13]. 

 

D. Comparative Analysis 

 

Table 2: Comparative Analysis 

 

Authors Focus Area Key Findings Limitations 

[5] AI in banking operations 

AI automates tasks, improves 

security, and enhances 

customer experience [5]. 

AI adoption requires 

strategic implementation and 

optimization. 

[6] 
AI opportunities & risks in 

finance 

AI boosts efficiency and cost 

reduction 

Risks depend on the 

organisation's size 

[7] 
Limitations of traditional 

forecasting models 
ML models (RNN, LSTM) 

Requires big data and precise 

tuning to avoid overfitting 

[7]. 

[8] 
Traditional vs. AI-based 

forecasting 

AI models outperform 

ARIMA 

Traditional models struggle 

with high-dimensional data 

[8]. 

[9] 
Neural network optimization 

for transactions [9]. 

RNN-based models improve 

cash flow predictions 

Requires extensive data 

integration 

[10] ANN applications in banking 
ANNs enhance financial 

decision-making 

Lacks standardized financial 

models for ANN testing [10]. 

     (Source: Self-Developed) 

https://ijbmv.com/


International Journal of Business, Management and Visuals (IJBMV), ISSN: 3006-2705 

Volume 6, Issue 2, July-December, 2023, Available online at: https://ijbmv.com 

 

80 

Table 2 highlights the comparative analysis of different authors regarding the study. Some authors focus on AI in banking 

which enhances the banking industry and some of the authors focus on the different models such as ANN and LSTM which 

improve the operations and also analyse predictive transactions.  

 

DISCUSSION 

 
A. Interpretation of Results 

AI and ML are playing crucial roles in the development of the banking sector to predict transactions with complex neural 

network optimisation algorithms such as ANN and LSTM which improve the overall operations and also help to improve 

the predictive transaction by analysing the pattern to detect fraud. ARIMA was a traditional predictive model which is not 

efficient as per the advanced technologies and has a lot of limitations as well [8]. On the other hand, the AI market size in 

the banking industry is continuously growing and the market size will reach up to $379.41 billion by the year 2032 [14].  

 

The banking market size for using NLP by the year 2032 will be $20 billion [15]. Lastly, the banking sector uses AI largely 

in their IT department at 63.5% and then followed by finance and accounting at 40.4% [16]. 

 

B. Practical Implications 

AI and ML in retail banking are implemented to improve the overall performance of the bank which helps in faster 

processing, fraud detection, and many more. Implementation of LSTM improves transaction prediction by analysing 

patterns of transactions JP Morgan implemented LSTM which helped them to predict transactions and also improve the 

fraud detection processes [11]. On the other hand, Wells Fargo implemented RNN which helped them to increase their 

prediction of transactions.   

 

C. Challenges and Limitations 

The existing datasets in AI-driven retail banking forecasting are either not reliable enough since some data could be 

obsolete or might be biased. A complete analysis cannot be done because of limited access to proprietary financial data. 

However, the secondary sources are shallow in context and cannot interpret the patterns of transactions correctly [17]. One 

of the key limitations is that there has to be relevancy and accuracy of the data. 

 

D. Recommendations 

The study suggests that different financial datasets make AI-driven transaction forecasting more accurate. For the data 

privacy issue in the banking industry, banks must adopt the techniques of advanced neural network optimization [18].  

 

Moreover, such a hybrid model employing both traditional and AI-based approaches can clean the biases and enhance 

reliability. This model will be continuously refined and meet regulatory requirements as a way of speeding up effective 

implementation in retail banking. 

 

CONCLUSION AND FUTURE WORK 

 
The banking sector is revolutionised with advanced technologies that help them to be more operational-oriented by the 

implication of AI and ML. Through the use of different complex models such as RNN and LSTM, the banking industry can 

analyse the pattern of transactions and also detect fraud. Different banks such as JP Morgan Chase implement these models 

to enhance their operations and efficiency. 

 

The future work for the study should focus more on the predictive and generative AI models which mitigate the limitations 

of the study. Explainable AI will be helpful in the decision-making process and should be added in future research for more 

informative studies.  
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