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Abstract

The integration of big data analytics and artificial intelligence (AI) has significantly transformed the banking sector by enabling more precise and customer-centric financing strategies.

This research explores how banks can leverage AI-driven insights from big data to better understand customer financial behavior, enhance financing decisions, and identify new financial opportunities.

The study adopts a mixed-methods approach, combining literature review, qualitative interviews with banking professionals, and quantitative customer surveys.

Special emphasis is placed on addressing ethical considerations such as transparency, fairness, and data privacy when deploying AI models in financial services.

The expected outcome is the development of a conceptual ethical framework that balances the economic benefits of AI with the protection of individual rights, ultimately supporting informed and responsible financial decision-making within banks.

Keywords: Artificial Intelligence, Big Data Analytics, Customer Financial Behavior, Ethical Financing, Banking Sector, Data Privacy


Chapter 1: 

1.1 Introduction

The adoption of Big Data Analytics (BDA) and Artificial Intelligence (AI) Technologies have transformed several sectors of the economy, including the banking industry which has undergone significant changes.

Now, with the increase in competition in the financial market, banks cannot afford to ignore tracking customer behavior and making forecasts because those have become essential components of sustaining profitability.

The combination of AI and big data offers unparalleled value in extracting insights from enormous datasets, which allows for the creation of customized financing plans, more accurate risk evaluations, and new product offerings.

But as much as they are new possibilities, these also bring with them ethical and regulatory issues regarding privacy, equity, and the right to information, especially when it comes to data.

The financing methods that are being developed should seek alleviation from technological pressure while balancing social responsibility and ethical conduct, and this is the reason why this study was conducted.


1.2 Background

The last 20 years have witnessed extreme marvels in technology which have affected the financial services sectors in different ways.

BDA and AI are the two newest innovations that are transforming the processes of a bank's internal system as well as customer relationships on the outside.

Structured and unstructured data are processed by banks through BDA which gives new insights into the existing patterns of customer behaviors along with their risk profiles as well as their emerging financial requirements.

This allows banks to abandon the traditional outdated world of logic-based decision making toward one that focuses on strategies to achieve accuracy and personalization that more agile.

At the same time, machine learning and deep learning AI technologies have enabled the banks to automate and personalize services like credit scoring, fraud detection, loan approvals, and financial product serving.

As an example, financial institutions use predictive models to proactively connect with customers, which allows them to market specific financial products to customers whom they anticipate will ask for them.

In addition, AI chatbots and virtual assistants can attend to client requests and give instant assistance, so they have greatly enhanced the customer service side of the business.

BDA and AI provide amazing benefits, tools, and challenges to the banking industry, but there is also the issue of algorithm bias, decision-making transparency and, most importantly, the privacy of customers’ personal information.

Finding an equilibrium between growth in technology and the ethical implications is a necessity for preserving customer goodwill and strengthening their competitive edge.

This is the gap that the research intends to fill explaining the ways of how banks can utilize BDA and AI in improving their financing strategies while addressing pertinent ethic issues.


1.3 Problem Statement

The use of Big Data Analytics (BDA) and Artificial Intelligence (AI) in the banking industry can positively change it, but there are ethical issues that need to be addressed first.

The majority of the banks utilize marketing strategies along with AI-powered insights for tailoring loan approvals, credit scoring, and other services. Algorithmic discrimination, data opacity, and customer information exploitation are some of the still-existing problems that haven’t been tackled.

The literature concentrates on the operational efficiencies AI and big data bring to an organization, while ignoring the trust, compliance, and ethics that sustain customer relationships.

The trust customers have in financial institutions is violated when new technologies and procedures are implemented without considering the moral obligations that come with them.

When fairness, accountability, and privacy concerns aren’t considered, banks will have estranged customers, loss of reputation, or face regulatory scrutiny.

This represents a gap in strategy since BDA-based financing is developed without customer needs and highly ethical standards. It is essential to explore the possibilities brought by technological advancement innovatively and ethically.

This gap will be addressed in the study by developing an ethical AI integration concept for banking which will act as the foundation for the study.
 


[bookmark: _Toc196577755]1.4 Research Objectives
[bookmark: _Toc196577756]
This study aims to assess the multifaceted impacts of big data analytics and artificial intelligence on financing strategies in the banking industry, focusing on ethical and practical implications. 

[bookmark: _Toc196577757]This is a broad study goal that can be accomplished through the following specific objectives:-

· [bookmark: _Toc196577758]Analyze the impact of big data analytics on developing customer profiles to assess their financial behavior and anticipate their future financial requirements.  
· [bookmark: _Toc196577759]Investigate how AI algorithms can be employed to improve financing processes in a fair and responsible manner.  
· [bookmark: _Toc196577760]Examine the key financial benefits and risks stemming from the analysis of customer behavior using AI technologies.  
· [bookmark: _Toc196577761]Develop an ethical framework model that stipulates the responsible use of AI technologies in guiding banking financing strategies.  
· [bookmark: _Toc196577762]Evaluate the impact of AI implementation on customer trust, privacy, and satisfaction in the banking industry.  
· [bookmark: _Toc196577763]Suggest actionable measures that restrict issues of unfairness, lack of accountability, transparency, and non-compliance with legal requirements in using AI for financing decisions.
· 

1.5 Scope of the Research

This research includes the study of BDA and AI technologies tailored to individual customer financing activities in commercial banking.

The study restricts the analysis to personal loans and mortgages, as well as credit card issues, using AI-generated models and analytics of customers’ financial activities.

This research does not include corporate banking, investment banking as well as financing activities of large business enterprises.

Also, the study seeks to cover the ethical issues of customer proprietary information, privacy, fairness, and transparency to ensure there is compliance with regulatory frameworks and societal norms when AI is applied in the financing strategy.

The BDA and AI can be applied with the aim of transforming retail banking, making their use in the integrated framework of the strategies more ethical.


Chapter 2: 
2.1 Literature Review - Introduction

The use of Big Data Analytics (BDA) and Artificial Intelligence (AI) technologies are changing customer behavior analysis and financing strategies in the banking industry.  

In the scope of fierce competition and sophisticated customer requirements, banks are forced to tap into the vast pools of data available and apply cutting-edge AI algorithms to address issues of relevance, decision-making, and sustainability in financing frameworks.  

While there is an abundance of research focused on the technological impacts of AI and BDA, there is little research that adequately addresses the gaps concerning ethical issues of transparency and trust placed on their deployment.  

The goal of this literature review is to assess available scholarly works, provide answers to the prevailing gaps in the existing body of research, and lay the groundwork for an ethical approach that strengthens advancing financing strategies through AI and big data analytics.

2.2 Review of Previous Studies

Study 1: Zhang and Lu (2021)

Zhang and Lu (2021) studied artificial intelligence's historical development and its expected future impact on various sectors, especially on financial services.

The authors underscored AI’s prospects for enhancing customer engagement, credit scoring, and productivity within banking through a qualitative analysis of academic and industry publications.

Nevertheless, their study identified critical ethical concerns such as algorithmic discrimination and privacy infringements without offering concrete answers.

In this case, the report does not consider the implementation of ethical principles, rather It incorporates informative insights about the military strategy and the ethical considerations that remain unaddressed, framing the AI implementation discourse as strategy void of ethical limitation.
Zhang and Lu, 2021
 
Study 2: Berente et al. (2021)

Berente et al. (2021) offered a comprehensive overview of the issues regarding AI management in companies, including the banking industry.

They utilized a conceptual analysis strategy and identified the paradoxes of AI deployment as control versus autonomy and efficiency versus fairness.
 
The research showed that although AI presents unparalleled benefits in operations, it creates conflict in ethics where governance frameworks are unable to resolve them.

The lack of tangible solutions for mitigating these conflicts demonstrates the importance of this study’s exploration of ethical financing guidelines.  
(Berente et al., 2021)
 
Study 3: Goralski and Tan (2020)

Goralski and Tan (2020) explored the use of AI in achieving sustainable development goals (SDGs) with the banking sector highlighted as the primary focus.  

Their approach comprised a theoretical synthesis of UN SDG documents alongside technology case studies.  

They concluded that AI and BDA technologies enhance financial inclusion and enable economic growth, but in the absence of ethics, technology could deepen existing inequalities.  

That reinforces the argument for the need to fortify ethically AI-embedded financing systems.  
*(Goralski & Tan, 2020)*
Study 4: Reddy (2022)

Reddy (2022) explored AI explainability issues in healthcare and made comparisons with finance and banking.  

In his commentary-based research, Reddy argued that the lack of clarity in AI decisions could result in the erosion of user trust.  

The research outcomes reinforce the necessity of transparent and easily understood AI systems, which are also essential in banking where clients' trust is crucial.  
(Reddy, 2022)

 
Study 5: Floridi et al. (2018)

Floridi et al. (2018) proposed an ethical framework for AI known as AI4People, which sought to drive responsible development in all industries, including finance.  

Their framework relied on beneficence, non-maleficence, autonomy, justice, and explicability as primary principles.  

While the model is thorough, it does not provide sufficient action-oriented strategies to translate the principles into the banking sector, which creates opportunities for research such as my proposal.
(Floridi et al., 2018)
 
 
Study 6: Arrieta et al. (2020)

Arrieta et al. (2020) undertook a review of methods relating to Explainable AI (XAI) and noted the increasing need for transparency in the manner decisions are made by AI systems.
  
Their systematic review noticed that technical solutions to explainability were available but did not observe their usage in sectors such as banking.

Thus, their research justifies the importance of the aim of this study which focuses on developing ethically explainable strategies for AI-driven financing.
(Arrieta et al., 2020)
 
Study 7: Jobin et al. (2019)

Jobin et al. (2019) documented the existing AI ethics guidelines and noted consensus on major foundational pillars like transparency, equity, and responsibility.  

However, they observed telling differences in the implementation and interpretation of these principles across jurisdictions and industries.  

Such variability highlights the need for specific ethical approaches in distinct industries, such as the one proposed in this study for the banking sector.  
(Jobin et al., 2019)

 
Study 8: Binns (2018)

Binns (2018) explored the philosophical justifications of fairness in machine learning, arguing monolithic definitions of fairness are too simplistic.

He put forward the interpretation that fairness must be understood in relation to societal objectives and specific requirements of particular sectors.  

This research argues that the implementation of responsible AI in banking needs to address the industry’s disparate financial and social purposes, thus outlining the gap within this study.
(Binns, 2018)
 
Study 9: New Study – Li et al. (2023)

Li et al. (2023) analyzed the application of AI technology in credit scoring systems within Chinese banks, focusing on issues such as bias, transparency, and customer trust.
 
Their results showed that the operational efficiency provided by AI will come at the cost of long-term customer relations if trust issues are not handled properly.
 
Their research advances the argument for responsible ethics policy frameworks in AI-based financing systems. 
(Li et al., 2023)
 
Study 10: New Study – Martin and Shilton (2024)
Martin and Shilton (2024) examined the use of organizational frameworks for governing ethics in AI through a multi-case study analysis.

They posited that the ethics of AI goes beyond a technical problem and requires institutional-level cultural and structural transformations.

This aligns with this research’s stance that the formulation of financing strategies deemed ethical requires more than technology; there must be organizational dedication at the center of the commitment.
(Martin & Shilton, 2024)

[bookmark: _Toc196577776]2.3 Critical Summary

The AI and big data phenomenon possess game-changing potentials to transform the financing approaches within banks as identified in the literature.
Nonetheless, it shows glaring gaps with respect to theethical issues, transparency, equity, and trust of the customers.

The majority of the studies recognize the existence of these ethical concerns, albeit very few offered actionable strategies to mitigate them.  
In addition, there is a lack of empirical data on the integration of ethical norms within the operational activities of banks.

This study aims to address the gaps by formulating an ethics framework tailored to the use of AI systems and big data analytics in customer financing schemes.  
In doing so, the study seeks to counter balance reliance on technological advancements with social accountability, thereby enriching scholarly discussions and improving the practical reality of financial service delivery.


Chapter 3: 
[bookmark: _Toc196577777]3.1 Research Methodology

Introduction: This research utilizes a mixed-methods which integrating qualitative and quantitative techniques to gain a holistic insight into the ethical implementation of Big Data Analytics (BDA) and Artificial Intelligence (AI) in enhancing financing strategies within the banking
The rationale for adopting a mixed-methods approach derives from the statistical patterns and trends, as well as the contextual and ethical factors surrounding AI acceptance within the financial decision-making process.
The research seeks to validate, deepen, and enrich its findings by merging data obtained from multiple sources such as customer questionnaires, expert interviews, and secondary data analyses.
This methodological structure meets the research goal through a rigorous examination of BDA and AI's enhanced operational and ethical impacts on banking.
[bookmark: _Toc196577778]Literature Review: The preliminary step of the research was in conducting a comprehensive literature search for the goals of formulating the theoretical framework of the study.
This phase specifically aimed at searching, reviewing, and integrating scholarly works on the application of Big Data Analytics (BDA) and Artificial Intelligence (AI) in banking with a focus on its ethical dimensions concerning financing strategies.
Through Google Scholar, Scopus, IEEE, and ScienceDirect, and number of peer reviewed journals, conference papers and industrial publications sponsored between the years 2018-2024 through various databases.
A combination of the best ten studies that were relevant, credible and recent were chosen from the analyzed body of literature.
Such studies dealing with customer financial behavior, the ethics of AI implementation, the explainability, trust frameworks of decision automation in banking technologies received primary attention.
During this phase of the literature review, there was not only the illuminating insight that BDA and AI could have transformative effects, but also the troubling lack of ethical customer trust principles showed that the proposed research is indeed justified.
[bookmark: _Toc196577779]Data Analysis : In the third stage of the research, attention is directed towards the examination and interpretation of data from Phase 2.  
As part of the mixed-methods framework, both qualitative and quantitative analytic strategies are utilized in order to address the problem under investigation from multiple angles.  
In the case of quantitative survey data, Microsoft Excel and SPSS statistical software are utilized for basic statistical computations alongside the generation of frequency and percentage distributions.  
Important primary measures of the dependent variable include: customer satisfaction with the AI-based financial services, perceived fairness, transparency, and data privacy concerns. These measures are calculated using central tendency and variability measures of mean, median, and standard deviation.  
Appropriate confirmatory statistical analyses such as test of independence (chi square) and correlational analyses are done to determine the relationships among the defined factor.  
For qualitative data collected through interviews, the predominant approach to thematic analysis is employed.  
Interviews will be recorded, transcribed, and coded to extract recurrent themes. hese procedures will be implemented upon the actual execution of the study and after obtaining participants’ informed consent and ethical approval.
 
Trust, ethics, organizational issues, and operational best practices for the deployment of AI were systematically isolated and synthesized into coherent constructs.  
Findings from these two streams of data are blended to validate each other, thus bolstering the trust and dependence attributed to the research results.
[bookmark: _Toc196577780][bookmark: _Toc196577781][bookmark: _Toc196579605][bookmark: _Toc196579674]Ethical Considerations: Ethics must be investigated at every stage of the study due to the fact that its financial data is sensitive, as well as its AI-driven components.  
[bookmark: _Toc196577782][bookmark: _Toc196579606][bookmark: _Toc196579675]The study maintains ethical boundaries to ensure the protection of all subjects' rights, privacy, and personhood.  
[bookmark: _Toc196577783][bookmark: _Toc196579607][bookmark: _Toc196579676]Respondents and interview participants alike provided informed consent prior to the commencement of data collection activities.  
[bookmark: _Toc196577784][bookmark: _Toc196579608][bookmark: _Toc196579677]Survey participants were briefed on the study’s objectives, processes, and each participant's associated risks as well as their ability to withdraw freely at any point from the study without facing any consequences whatsoever.
[bookmark: _Toc196577785][bookmark: _Toc196579609][bookmark: _Toc196579678]Participants were assured anonymity and confidentiality with no personally identifiable information being collected, stored, or disclosed in any form.
[bookmark: _Toc196577786][bookmark: _Toc196579610][bookmark: _Toc196579679]All information collected as well as analyzed was stored behind electronic means with high-level passwords, thus ensuring access restrictions only to the principal researcher.
[bookmark: _Toc196577787][bookmark: _Toc196579611][bookmark: _Toc196579680]Furthermore, fairness principles and non-maleficence were obtained by ensuring that no coercive or undue enticement techniques were employed during recruitment.
[bookmark: _Toc196577788][bookmark: _Toc196579612][bookmark: _Toc196579681]Every attempt was made to minimize the risk of participants feeling discomfort as a result of breach of personal privacy during the survey and interview questioning process.
[bookmark: _Toc196577789][bookmark: _Toc196579613][bookmark: _Toc196579682]APA and other similar organizations, along with institutional frameworks, have been utilized through their research ethics guidelines which establish an international standard fostering boundaries within which the study must operate.
[bookmark: _Toc196577790]3.2 Expected Outcomes
It is also very likely that this research will yield numerous significant results, both in theory and practically, regarding the implementation of artificial intelligence (AI) in the financial services industry.
As a primary step, the research hopes to create an ethical guideline which will assist banks in the responsible use of big data analytics and artificial intelligence in their customer financing models
Functionally, this framework is expected to provide an equilibrium between operational effectiveness and efficiency alongside fairness, transparency, and surreptitiousness towards customer’s private information.
The second part of this research focuses on identifying the best practices and the potential pitfalls in the use of AI-based Financial services, using empirical data from surveys and interviews conducted.
The research findings will allow the banking institutions to develop better customer relations, enhance trust, more effective decision-making, and provide emerging ethical and regulatory compliances.
The last part of the study aims to fill the legislative gap in the academic world concerning the lack of literature on the application of ethics in AI-financial service operations for the purposes of building future research.


[bookmark: _Toc196577791]3.3 Gantt Chart
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