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Abstract- Financial inclusion has become a fundamental 

factor in socio-economic growth, empowering 

individuals and communities, especially those that do 

not have the facilities of traditional banking to obtain 

fundamental financial needs: credit, savings, and 

insurance. Due to the efforts at the global level to 

increase access, high disparities still exist among the 

underserved communities whereby a lack of financial 

literacy, institutional discrimination, and infrastructural 

barriers impact the righteous access to the credit 

market. This study examines how the various patterns of 

loan distribution, credit demand, and financial inclusion 

occur within underserved communities using data-

driven methodologies and superior visualization tools. 

By studying the demand of loaning in different areas 

such as business, personal, educational, housing, and car 

loans; the study is able to conclude that the demand of 

credit is well spread amongst all these areas thus 

underlining the diversity of financial needs. Employing 

the interactive dashboard, filtering, and statistical 

methods, and the study equips stakeholders with 

practical information about the financial habits and 

preferences of borrowers and the need for inclusive 

lending patterns that will consider various credit needs. 

With data visualization and predictive analysis, this 

 

https://doi.org/10.37547/tajiir/Volume07Issue09-02
https://doi.org/10.37547/tajiir/Volume07Issue09-02
https://doi.org/10.37547/tajiir/Volume07Issue09-02
https://doi.org/10.37547/tajiir/Volume07Issue09-02
https://doi.org/10.37547/tajiir/Volume07Issue06-03
https://doi.org/10.37547/tajiir/Volume07Issue09-02
https://orcid.org/0009-0004-3592-1077


The American Journal of Interdisciplinary Innovations and Research 7 https://www.theamericanjournals.com/index.php/tajiir 

The American Journal of Interdisciplinary Innovations and Research 
 

 

study illustrates how complicated financial data can be 

converted to results that are clear, comprehensible, and 

applicable to policy making and decision making by 

financial institutions as well as policymakers. Machine 

learning and AI-based techniques are also included in 

the methodology, which reinforces the reliability of loan 

risk evaluation, anticipates possible default patterns, 

and allows creating more effective models of credit 

distribution. The results support the significance of 

socially fair lending policies which reduce unbalanced 

socio-economical demands and financial feasibility and 

make the deprived community benefit credit access and 

develop empowerment, resiliency. Further, the study 

brings out the ethical and regulatory aspects of 

technological solutions implementation with respect to 

financial systems as they require fairness, transparency, 

and accountability. This study optimizes on the field of 

knowledge about financial inclusion by providing an 

effective framework of incorporating the aspects of 

technological innovation, data-driven analysis, and 

inclusive policy-making in the envisaged goal of a more 

transparent, sustainable, and equitable financial 

ecosystem. The findings of this study can be useful not 

only in research but also in everyday life at the financial 

and policymaking levels and thus can be used as a 

resource to interested stakeholders to reduce the 

disparity between financial availability and socio-

economic advances. 

Keywords:  Financial Inclusion Loan Distribution 

Patterns Demand Analysis Credit Data Visualization 

Interactive Analytics Dashboards Inclusive Lending 

Policies. 

I. Introduction 

A. Background  

Financial inclusion refers to the act of availing individuals 

and businesses especially to the underserved/ 

marginalized groups in the society with entry points to 

the affordable, reliable, and suitable financial products 

and services that fulfill their respective needs. These 

services consist of credit, savings, payment systems and 

insurance, all which help in stabilizing the economy and 

growing it when provided in a responsible manner and 

in a sustainable way [1]. The access to credit, especially, 

is one of the pillars of financial inclusion, which enables 

individuals to obtain the required financial resources to 

make an investment, start or expand the business, tackle 

the emergency, or lead a better life. Even amidst the 

advance towards a global expansion of financial 

services, there exists a rather big gap in extending 

financial services access to rural, low-income, and 

socially excluded groups. Institutional impediments like 

biases, infrastructural gaps and economic insecurity 

stagnate access to credit on equal, just terms and 

condemn people to cycles of poverty and restricting 

them into broader economic activities. The evolution of 

financial service to include technology and data analytics 

has opened the field to overcome such gaps providing 

more accurate, transparent and accessible service. 

Using the loan application and interactive analytics 

dashboards, this research study focuses on interrogating 

the trends of credit access by underserved community 

members, with an aim to gain an understanding of the 

factors that determine the rate at which or not a loan is 

given out and to show the disparity in access [2]. This 

study aims not only to identify the trends but also to 

draw strategies that would lead to increased inclusion 

and equity in credit markets by integrating 

demographic, income, and details related to loans with 

advanced visualization tools. The results will be used in 

both policy and practice, which will enable the 

institutions to develop programs that encourage 

inclusive and sustainable financial systems. 

B. The importance of credit access to socio-economic 

development  

Access to credit is transformational in enhancing socio-

economic mobility especially in underserved 

communities where other access to income generating 

ventures are minimal. Credit is a means of escaping 

poverty traps which enable investments in productivity 

increasing ventures, small business expansion, 

agricultural progress, training and acquiring a house [3]. 

Such investments can enhance household income and 

initiate a multiplier effect that boosts the local 

economies via further spending, creation of more jobs, 

and establishment of communities. The empirical 

researchers have found that equal opportunity to credit 

development is capable of supporting entrepreneurship, 

female empowerment, and decreasing inequality in the 

economy. Nonetheless, when it becomes a problem of 

limited access to credit because of the structural issues 

or discriminatory patterns of lending, the vulnerable 

groups are confined in the situations of low income, and 

typically they act as clients of the informal lending 
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resources on disadvantageous terms [4]. This kind of 

exclusion intensifies the exposure to financial insecurity 

and restricts socio-economic development in the long-

term. To bring economies and sustainable 

developments at a comprehensive front, it is thus 

imperative to provide access to affordable credit to all. 

This study highlights how access to credit can play two 

roles; the first is the empowerment of the individual in 

economic matters; the second role is to catalyze wider 

societal progress [5]. Using interactive analytics 

dashboards, the study will specify and scrutinize the 

data available on loan applications in underserved 

populations to identify disparities in lending and raise 

the issue of credit access inequality with regard to its 

social-economic implications. In doing so it aims to guide 

targeted interventions and policy overhauls through 

which financial inclusion may be enhanced as well as 

making sure that the credit regimes can serve to uplift 

rather than marginalize, disadv groups. 

C. Difficulties of Served Communities 

The diversity of interconnected problems faced by 

underserved communities limits their access to fair and 

affordable credit. The scarcity of collateral and formal 

credit history has been noted as one of the most notable 

obstacles as they are among the requirements 

disqualifying potential borrowers in most of the 

traditional lending. Financial illiteracy and low 

knowledge of the types of loans further decrease the 

ability of people to go through the severe procedures of 

employment or find credits they could afford. Borrowing 

by low-income applicants would be too costly with the 

high interest rates often charged when it is deemed that 

there is a higher risk of default by the lenders; location 

of financial institutions, either geographically or 

logistically inaccessible in rural or outlying locales is an 

additional barrier to loan access and servicing. Many of 

these problems are compounded by the institutional 

biases and discriminatory lending practices, which drive 

systematic exclusion of some demographic groups [6]. 

The rising level of sophistication of fraudulent activity in 

the financial sector has prompted a tightening of the 

eligibility criteria, which in turn unintentionally disfavors 

legitimate applicants not represented that serve the 

underserved population. There is also a pressing of the 

institutional resources by fraudulent applications as well 

as trustworthiness in the lending system leading to risk 

adverse policies that will make credit less available to 

those that are most in need. Such challenges can be met 

with the multifaceted approach which includes 

enhancing financial literacy, open access to credit 

infrastructure, the adoption of technology to make the 

process of risk assessment more inclusive, and policies 

that will balance risk aversion with equitable lending 

initiatives [7]. This study takes these systemic barriers 

into consideration and applies data analytic techniques 

to establish the particular patterns of non-lending with 

the ultimate goal to create the solutions, closing gaps in 

the access to the lending systems without violating the 

integrity and sustainability of the lending systems. 

D. The use of Data Analysis in interpreting Financial 

Inclusion  

Analytic data has been the change and great influence in 

the comprehension and move towards financial 

inclusion. Through a systematic way of collecting, 

processing and interpreting big data, planners, financial 

institutions, and researchers, will be in a position to 

understand better lending trends, borrower profile, 

approval rates, and source of interest rates. With large 

datasets of the dataset used in the current study (loan 

applications), one can analyze the data in a granular 

manner, how each aspect of demographic categories 

and levels of income and loans to be borrowed affects 

access to credit [8]. Modern analysis methods allow one 

to spot patterns of discrimination, underserved groups, 

and measure how well the current inclusion policy is 

performing. With powerful analytics, visualization tools 

can be used to transmit such insights more efficiently to 

the one making the decision and therefore policy 

interventions can be evidence-based. Predictive 

modeling can be used to anticipate risk of lending, and 

point out potential application hotspots, whereas 

methods of detecting anomalies can be used to flag 

possible suspicious activities, but not over-burden 

innocent application applicants [9]. In this study, data 

analytics will be employed to not only evaluate the 

consequence of the current situation of credit access 

among the underserved populations, but also to develop 

interactive dashboards, which will enable stakeholders 

to freely interact with the data in query. To filter and 

analyze information in real-time, these dashboards 

would create an easy-to-use platform to assess inclusion 

indicators and track improvement, over time. 

E. Dashboards as Interactive Analytics Decision-Making 
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Tools  

The interactive analytics dashboards constitute a major 

paradigm shift in how the analysis of financial data can 

be accessed, interpreted and responded. Dashboards 

can offer dynamic and real-time access to KPIs and 

trends compared to a constantly outdated static report, 

and the person viewing the dashboard can interact with 

the information based on filters, drill-downs, and the 

ability to create their own visualizations. Such 

dashboards may represent a decisive factor in achieving 

financial inclusion in terms of establishing patterns of 

access to credit of different groups, satisfying necessities 

of policy formulation by policymakers that can 

understand in an instant which areas have a lower 

percentage of credit acceptance, in which income 

categories above or below the limit, and what purposes 

are given loans [10]. This immediacy and interactivity 

facilitates the transparency of the lending practices not 

only and furthermore, permits some just in time 

interventions to fill in the gaps identified. Dashboards 

could combine measures of fraud detection with 

measures of credit access, so that financial institutions 

can gain the understanding of the level of risk without 

unnecessarily limiting those with legitimate needs of 

credit. The combination of the data on loan applications 

with the demographic, and geographic data enables 

designing more inclusive lending strategies through 

dashboards so that the resources are allocated to places 

and populations with the greatest need [11]. Interactive 

dashboards in this study are used to convert the raw 

data of loan applications to meaningful insights used in 

financial inclusion. The end objective is to ensure that 

policymakers, lenders, and development agencies have 

a tool that can be utilized in making informed decisions, 

increasing transparency and equality in access to credit, 

and further increasing the ability to better measure and 

improve effectiveness of the inclusion policies over 

time. 

F. Associating Fraud Prevention with Financial Inclusion  

Despite the fact that the main concerns of this work are 

financial inclusion and equal access to credit 

opportunities, one must not forget about the 

importance of protecting against fraud. Fraudulent loan 

applications, including false income statements and 

identity theft have serious risks to financial institutions 

as they tend to drive up costs, ruin the quality of the 

portfolio, and coarse stakeholders [12]. These responses 

include lenders becoming stricter in their eligibility 

criteria and more risk averse in their risk assessments, 

which limit access to credit to underserved yet bona fide 

applicants; although effective as an anti-fraud measure, 

this is a side effect and a perverse incentive to practice 

fraud. The result is a paradox regarding measures taken 

to ensure the integrity of the financial system actually 

thwarts the intentions of financial inclusion. Combined 

strategy, which implies the integration of inclusion-

oriented policies with an efficient detection of frauds, is 

thus crucial [13]. Data analytics provides effective means 

of overcoming this dilemma, since it is possible to 

identify suspicious trends without blanket prohibitions. 

This paper shows that risk assessment can be 

individualised further with a higher element of fairness 

by integrating indicators of frauds in interactive 

dashboards. This dual emphasis not only saves 

institutional resources, but it also keeps intact an honest 

and open credit market for previously underserved 

populations. The final goal is to demonstrate that 

financial inclusion and fraud prevention are not mutually 

exclusive objectives as they can be achieved at the same 

time via data-driven approaches. Such prioritization can 

lead to improving the social impact that financial 

institutions have on various activities in society and the 

sustainable lending practices to realize this end. 

G. Research Problem  

In spite of the efforts made globally towards financial 

inclusion, large gaps exist in credit access by 

underserved communities. The unique needs and 

limitations of these populations do not suit well in the 

traditional lending systems and therefore they do not fit 

favorably in the formal financial assistance services. At 

the same time, the risk of fraudulent loan requests has 

led the institutions in creating higher eligibility 

standards in loans which end up discriminating against 

the genuine borrowers unwittingly [14]. The use of 

advanced analytics is also limited, which further 

prevents finding ways to solve these disparities. This 

study attempts to resolve the issue by using the data on 

loan application and interactive analytical dashboard to 

study the credit access trends, find gaps in it and suggest 

data-driven solutions that can mediate between the 

inclusion and uncovering fraudulent attempts. 

H. Objectives of Study 
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This study seeks to apply interactive analytics 

dashboards to analyze financial inclusion and access to 

credits in underserved communities and utilize insights 

to implement. Objectives of the studies are:  

● Review the characteristics of people, incomes, 

and loans that affect credit access. 

● Determine dissimilarities between loaning 

approvals, loan size, and interest rates over borrower 

groupings.  

● Make interactive dashboards so as to visualize 

and drill on the patterns of access to credit. Incorporate 

fraud detection analysis in order to secure inclusive 

lending policies.  

● Deliver practical policy and practice advice to 

policymakers, lenders, and development organizations.  

● Illustrate how analytics can lead to fair and open 

allocation of credit. 

I.  Research Questions  

This study examines the potential of interactive analytics 

dashboards to demonstrate patterns, inequalities, and 

risks to credit access by underserved communities. 

Questions to guide the following study include the 

following:  

1. What are the demographic and economic 

characteristics of underserved communities that affect 

access to credit?  

2. What is the difference between the interest 

rates and loan approvals by groups of borrowers?  

3. Will a combination of transaction data and 

application data help better understand disparities in 

credit access?  

4. What are some of the ways the dashboards can 

assist the policymakers and institutions in the 

determination of data-driven inclusion strategies? 

II. Literature Review  

A. Financial Inclusion Evolution Concepts  

The trend in financial inclusion has changed to focus not 

only on increasing the banking infrastructure but on the 

areas of access, utilization, and the quality of financial 

services therein. Initial efforts were largely supply based 

and were focused on increasing access of formal banking 

institutions to the rural/marginalized sectors [15]. With 

time, there was a more demand-oriented focus on 

issues like affordability, accessibility, and adaptability of 

financial products to the different needs of underserved 

communities. Contemporary conceptions view financial 

inclusion as one of the pivotal factors of economic 

empowerment, the focus being on the relationship 

between the access to financial tools and betterment in 

terms of education, health, and social equality. This 

definition has evolved to include not only geographical 

access to banking services but also online financial 

services, mobile banking, microfinance and fintech 

enabled services. Inclusion is captured using 

multidimensional reports on availability, affordability, 

awareness and accessibility [16]. This has expanded 

knowledge and appreciates that simple access to an 

account is not a guarantor of financial well-being, choice 

of use, transaction costs, consumer trust in the financial 

system have also been acknowledged as critical factors 

to sustainable inclusion. Increased use of technology in 

financial services has opened the possibility of collecting 

real-time data, tailoring financial products, and 

predicting modeling to help determine the risk of 

exclusion and reduce them. This has changed as there is 

an increased realization that financial inclusion is not an 

attainment event, but an ongoing act that needs 

adaptive approaches and cooperative efforts of 

stakeholders. 

B. Access to Credit and Reduction of Poverty  

Credit access has been identified to be very crucial in 

empowering the people and small enterprises to 

advance their economic status. Access to loans at 

affordable rates, when needed, gives households the 

opportunity to invest in education, start 

microenterprises, boost farm productivity and absorb 

unforeseen fluctuations in finances [17]. Credit in rural 

economies may be used to mediate between 

subsistence existence and market-oriented production 

and allow communities alleviate themselves of the 

poverty trappings. The availability of credit also provides 

impetus to entrepreneurship leading to creation of jobs 

and local economic growth. Micro finance institutions, 

cooperatives and digital lending platforms prove to be 

really important access points to formal financial 

systems to the low income households. The advantages 

of credit take place in case of fair interest rates, clear 

conditions and repayment convenience. Once credit 

access is complemented with financial literacy, the 
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borrowers will be in a better position to manage their 

debts sustainably without suffering bouts of over-

indebtedness. Unequal or restricted access to credit 

continues the cycle of exclusion and further entrenches 

socio-economic difference. In most underserved 

markets, credit is still rationed on perceived lending risks 

which may be associated with the absence of collateral 

or regular jobs. The use of alternative data such as 

payment of utility bills or mobile phone usage has seen 

the development of novel credit scoring models that are 

used to test creditworthiness in the absence of formal 

documentation [18]. There is evidence that equitable 

distribution of credit which when packaged with 

favorable development policies have the potential to 

change lives of individuals and play a significant role in 

reduction of poverty. 

C. Accessibility issues in the underserved financial 

communities  

Underserved communities still encounter a number of 

barriers to inclusion irrespective of the recently 

achieved progress in financial infrastructure and 

policies. Among the main problems are inaccessibility 

and inefficiency in geographically dispersed areas such 

as rural areas of some locations and towns with few 

bank branches and automated teller machines. Poor 

internet connection and limited smartphone availability 

may be the impediments even as the use of digital 

banking increases [19]. The lack of collateral and credit 

history is another significant barrier since it does not 

enable people to become eligible when applying for a 

loan. There is also the factor of cultural issues like being 

skeptical of formal financial institutions as well which 

also contributes towards aversion to the banking sector. 

The high charges on transactions, difficult KYC processes 

as well as lack of financial literacy act to discourage 

uptake. Discrimination in lending based on gender, 

ethnicity or socio-economic status will serve to entrench 

their exclusion. Lending by informal moneylenders may 

still remain the most common source of credit to such 

populations where loans are taken, but at prohibitive 

interest rates and hence, trapping the borrowers in debt 

[20]. The issue is further complicated by language and a 

lack of customer service with less common dialects. 

Also, regulatory compliance regulations, which are 

preventive in that they intend to stop fraud and money 

laundering, can accidentally lock out low-income 

applicants that do not have legitimate identification or 

income verification documents. The problem is 

exacerbated by low levels of financial knowledge and 

the perceived advantage of going formal in terms of 

banking. It is important to address these barriers by 

being multifaceted by having infrastructure 

investments, streamlined lending procedures, consumer 

protection, and outreach efforts [21]. There can be no 

sustainable development of inclusive financial systems 

without addressing these structural/socio-economic 

barriers. 

D. Emergence of data analytics in research on Financial 

Inclusion  

The analysis of data has already changed the focus of the 

study of financial inclusion, as it allows a more accurate 

determination of who is not included and the reason. 

Traditional research was mostly based on survey 

information and rigid reports which more often than 

not, did not give much information on changing patterns 

of financial behavior. As the big data technologies 

improve, scholars and policymakers have the ability to 

study a huge amount of data held on various sites such 

as bank transactions, mobiles-monies records, and 

alternative credit scoring systems [22]. Regression 

model, clustering, and machine learning are analytical 

methods that allow finding correlations between credit 

availability and demographic variables. Negative 

patterns emerging with these practices are also of fine 

detail, i.e., certain geographies or populations where 

lending the loans is rejected to an excessively 

disproportionate number. Using predictive models, the 

probability of loan default can be determined and, 

therefore, lenders can provide more specific and 

inclusive products [23]. When applied to research 

workflows, data visualization tools can supply the 

stakeholders with interactive and understandable 

summaries of an otherwise complicated data set. These 

are not only instruments to promote transparency but 

also assist policy-makers in making evidence-based 

policies as the trends over time are illustrated. The 

combination of geospatial analytics makes it possible to 

plot an access gap in various regions, which can help 

prioritize intervention [24]. Employing real-time 

analytics supports adaptive strategies, when lending 

requirements can be altered across time, given a shift in 

the observed behavior of the borrowers. Fusion of 

quantitative insights and interactive visualization has 

become a prerequisite in the creation of an inclusive 
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financial system that is equitable and sustainable. 

E. Interactive Dashboards as a Policy and Decision-

Making Artifact  

Interactive analysis dashboards have turned out to be 

effective in converting financial complex information 

into actionable items. In contrast to the fixed reports, 

dashboards will enable users to browse data in an 

interactive manner with personalized filtering options 

and drill-down alternatives, along with immediate 

updates. At the level of financial inclusion, these 

dashboards are in a position to visualize vital indicators 

in the loan approval rate, interest rates, and borrower 

demographics, as well as the pattern of repayment 

across various locations. Dashboards fill the divide 

between the technicality of data exploratory analysis 

and the policy creation [24]. These tools can be used by 

policymakers, financial institutions and development 

agencies to determine underserved territories, track the 

success of credit programs and detect developing risks. 

It is also such interactive dashboards that enable the 

involvement of the stakeholders and involve them to 

examine the data, and make their own conclusions by 

engaging with non-technical users [25]. This includes the 

geospatial mapping capabilities that help in goal-

oriented outreach methods by identifying the gaps in 

services. Dashboards may be enhanced with predictive 

analytics capabilities, which will enable anticipation of 

future demands in the credit market or the possible risk 

of defaults in order to make proactive decisions. The 

institutions that are dedicated to doing inclusive lending 

will use the dashboards systems as the way to monitor 

the agency, in other words, the system of ensuring equal 

treatment across the segments of borrowers. These 

tools can also foster trust among the borrowers because 

they allow transparency and accountability, in addition 

to increasing the efficiency of the operations. Finally, 

interactive dashboards become a useful tool to turn raw 

financial information into a common knowledge base 

fueling fair access to credit. 

F. The Incorporation of Fraud Prevention and Inclusion 

Lending Strategy  

As financial inclusion encourages lending systems it is 

important to ensure that those lending systems are 

guarded against fraud that can affect trust levels leading 

to the rise of cost of operations. Cases of frauds, i.e., 

identity, false documentations, and fraudulent loan 

applications may result in serious financial losses 

incurred by institutions [26]. The consequence of those 

risks is usually a more restrictive eligibility criteria that 

can inadvertently block out the access of underserved 

communities to those who are truly who need it. The 

complex data analytics could be used in a dual role 

enhancing inclusion and at the same time building 

strength in detecting fraud [27]. Machine learning 

algorithms like anomaly detection and pattern 

recognition can be used to detect suspicious loan 

applications without causing undue inconvenience to 

genuine cases due to real-time information on 

transaction data in regards to repayment behavioral 

deviations or identity mismatch. The inclusion of fraud 

detection in interactive dashboards will show a 

complete picture of inclusion indicators and risk factors 

to achieve a balanced decision. With such insights, 

lenders ensure that their risk models are refined, in a 

way that it keeps them secure and inclusive. Borrower 

information through education can deter them against 

being exploited by fraudulent intermediaries [28]. It is 

important to maintain a proper balance between 

accessibility and security to maintain financial inclusion 

in the long term. The safeguarding measures put in place 

by financial systems can thus be designed to safeguard 

against any intended or unintended replication of the 

same exclusion in which the measures are geared to 

protect, by merging such strong fraud-detecting 

measures with the inclusivity of their lending practices. 

G. Empirical Study 

In the article entitled Towards AI Dashboards in Financial 

Services: Design and Implementation of an AI 

Development Dashboard for Credit Assessment (Pamuk 

and Schumann, 2024), the researchers provide a 

detailed empirical study of how the concept of 

integrating artificial intelligence in financial services 

attains maturity and expresses itself. Their research 

states the paramount significance of formalized AI 

development procedures with focus on the aspects of 

transparency, traceability and regulatory compliance in 

credit assessment systems. The authors propose a 

pseudonym AI development dashboard indicator to 

control, track, and certify AI models to enhance financial 

services, specifically, by assessing credit to the private 

customers. The dashboard is also useful in documenting 

the data, as it simplifies the procedure to gather 

information on the fluctuations on the model 
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performance as well as the performance of the model 

against different datasets. This paper draws empirical 

support on the potential that dashboards have in 

enhancing regulatory compliance, explain ability, and 

sustainable growth through streamlined risk 

management by facilitating improved performance of 

models and decision-making in financial institutions [1]. 

Although this research is devoid of practical applications 

as other reports, a practical approach is given towards 

adopting AI in real life financial scenarios, which in effect 

makes it an important addition to the literature 

highlighting AI in credit risk analysis. The current results 

demonstrate the importance of the need to implement 

the AI frameworks used by financial organizations that 

would strike a balance between the innovation and 

clean compliance as the frameworks that should be 

efficient and accountable in highly sensitive financial 

decision making. 

In the conference article Bridging the Financial Literacy 

gap: Machine Learning-powered Visualizations to Non-

financial Users, Chirimumimba and Fashoro (2025) 

conduct an empirical study of machine learning and 

visualization as a query-based tool to solve financial 

literacy issues. The issue in their study is global as 

financial illiteracy frequently leads to inappropriate 

financial choices, financial instability, and loss of the 

quality of life. In a bid to resolve this problem, the 

authors created a financial visualization platform by 

taking advantage of design science research 

methodology. An analysis of the platform uses machine 

learning algorithms to Key Performance Indicators (KPIs) 

in the South African apparel retail sector and then 

integrates a web based dashboard created using Plotly 

Dash Python libraries. It is a dashboard that supports 

interactivity and the ability to parameterize in addition 

to translating complex financial information into visual 

form that is easily understood [2]. The analysis is a 

realization of proof-of-concept that both the financial 

and non-financial viewers can know more about the 

financial performance of an organization and as such, 

make improved investment and financial decision-

making plans. Empirically, the study proves that AI- and 

ML-driven dashboards are effective in alleviating 

knowledge gaps, enhancing access to the financial 

information, and democratizing financial knowledge. 

This renders the work very applicable in the promotion 

of AI-based financial instruments that are user-friendly, 

literacy and inclusion based during the practice of 

judgment or decisions. 

In the article Designing for financial inclusion in 

developing countries: Digital financial service for low-

income women in Ghana by Salma Raheem, Atta Addo, 

Samah Shaffakat, and Dana Lunberry (2024), the 

researchers provide a case study of an empirical 

experiment and discuss how to design such 

technological interventions in developing countries to 

support the marginalized and bring them to the financial 

system [3]. This paper is regarding an Interactive Voice 

Response (IVR) system implementation to low-income 

women in Ghana with the problem of low-resource 

environments, low literacy, and accessibility challenges 

of digital deployments. Based on the technology 

affordances approach, the authors present the 

relational system of inclusive information system design 

where the importance of user feedback and 

environmental context, as well as sociotechnical 

relationship factors, are highlighted as defining 

adoptions. The results demonstrate that technological 

efficiency is not the only aspect that needs to be 

considered in the design of inclusive financial services to 

promote financial participation; it should also take into 

account the cultural, social and infrastructural 

limitations. The present empirical study is relevant to 

the literature in that it shows how well-designed 

financial technologies can result in the reduction of 

digital divides and increase financial inclusion. In regards 

to the current study, the presented research offers a 

discrimination viewpoint with regard to the targeting 

that can be employed in making the visualization tools 

and digital platforms helpful to the non-financial users 

to facilitate defeating the obstacles they face in 

connection to financial literacy and decision-making. 

The article by Vijit Chaturvedi, Pranav Cyanide and 

Harimohan Pandey (2024) titled Understanding the 

Insinuable Role of Financial inclusion and e-Financial 

strategies as the Unparallel Approach to Poverty 

Alleviation and Building inclusive Society dwells into the 

role of financial inclusion with the support of the e-

financial strategy to help alleviate poverty and build 

inclusive society. Empowerment helps in making an 

inclusive society, economic boosters, and inequality 

phenomena, which is why the chapter places financial 

inclusion in the wider context of the 17 Sustainable 

Development Goals (SDGs) by the United Nations. The 
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authors examine policy, regulatory and strategic 

measures that have been taken in various nations to 

encourage financial inclusion especially by giving 

significance to the use of Fintech innovations to increase 

access to financial services [4]. Through the analysis of 

the roles played by various interested parties, 

governments, regulatory authorities and the private 

sector players, the study shows how concerted efforts 

are vital in boosting digital finance and fast-tracking 

socioeconomic development. Significantly, the chapter 

establishes the potential and the challenges about the 

opportunities of implementing inclusive financial 

systems including regulatory obstacles, lack of 

infrastructures, and shortfalls of trusts among marginal 

groups of people. In the case of the current study, the 

identified empirical contribution into this area can offer 

some insights regarding how the framework of financial 

inclusion, facilitated arguably using digital and fintech-

related approaches, can be deployed to create user-

friendly visualization and decision-making tools that 

non-financial users can use. 

Durojaiye, Ewim, and Igwe (2024), in the article, titled 

Designing a Machine Learning-Based Lending Model to 

Enhance Access to Capital among Small and Medium 

Enterprises, explore how machine learning (ML) can be 

used to increase access to capital among small and 

medium enterprises (SMEs), which tend to struggle to 

receive loans in the context of conventional credit 

scoring schemes. The authors present the argument that 

traditional lending methods that are based on heavy 

reliance on collateral and past financial information 

leave out a large part of SMEs regardless of their 

economic value. This issue would be addressed by their 

proposed model in machine learning where a wide 

range of data like financial statements, customer 

behavior, market situation, payment histories, and even 

non-traditional data like social media activity are used 

[5]. The model may use supervised learning algorithms- 

such as decision trees, random forests, and neural 

networks, to identify trends in credit worthiness that the 

traditional models tend to fail to recognize. What is 

more, the system incorporates real-time data 

processing providing the dynamic update of credit 

profiles and more prompt lending decisions. Such 

practice proves how ML can be used to extend financial 

inclusion and SME development. In the current study, 

this research is representative of evidence to further 

support the work done and give credible results on how 

the techniques of advanced computation can be used in 

making financial decisions and how access to credit can 

be improved among the business groups underserved in 

the society. 

III. Methodology  

This study employs the mixed-method research design 

that combines use of both quantitative and qualitative 

data analysis in determining patterns and results that 

have bearing to the research objectives of the study 

[29]. The secondary datasets were used to retrieve 

quantitative data, which was able to insight statistical 

trends, correlations, and measurable effects. A wide 

search of theoretical literature was used as a source of 

complementary qualitative insights that possess 

contextual depth. Python, Excel, and Tableau were used 

to analyze data to check and visualize them. Such a 

mixed method guarantees methodological rigor and 

strengthens reliability because it also allows the 

balanced view that helps to incorporate not only the 

empirical evidence but also theoretical knowledge. 

A. Research Design  

The research design of this study employs a quantitative 

research model and data-oriented analysis to assess 

tendencies, correlations, and patterns in a financial and 

operational data set. The study will be comparative and 

descriptive, and it will be focused on the determination 

of the movements in interest rates, debt-to-income 

ratios, and other corresponding financial indicators 

during several years. Through the use of a systematic 

design, the study will be objective and reproducible and 

thus can be used to ascertain the same results with a 

different data pool. Strength of the quantitative design 

is the use of statistical modeling techniques, graphical 

representation, and computational programs that allow 

the researcher to obtain results in a precise manner. The 

comparative aspect of the design permits one to be able 

to assess with each year and reveals minute variants in 

the borrower affordability and in the lending patterns of 

institutions [30]. The research design provides the 

combination between exploratory and confirmatory 

aspects: the former to reveal the possible hidden 

patterns and the latter to confirm the preexisting 

assumptions with the help of facts. This kind of mixed 

method enhances the validity and the robustness of the 

findings [31]. The compatibility between the research 
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objectives and the design will also be achieved as the 

objectives envision the assessment of the stability of 

credit markets, repayment capacity of borrowers, and 

how effective the lending policies are in the 

determination of the financial sustainability, and, 

therefore, the selected research design ensures that the 

research is highly structured but also free enough to be 

discussed in detail and the balance between the 

theoretical and practical implications is achieved. 

B. Data Collection  

The data collection procedure enforced the 

procurement of secondary data sets in respectable and 

publicly available databases, such as structured 

databases and institutional archives. To be more exact, 

the financial data on borrowers, loan features, interest 

rates, and debt ratio to income was extracted out of 

Kaggle databases, governmental statistics, and the 

reports of financial institutions [32]. Temporal scope 

utilized includes information between 2022 and 2025 

since this will be quite current and applicable since it 

reflects the changes in lending and borrowing patterns. 

Numerical data was mostly obtained that can be easily 

inserted into any data analysis instrument, including 

Excel, Tableau, and Python, to be processed and 

visualized. The integrity and authenticity of the data has 

been maintained by the triangulation of numbers 

obtained through various sources and thus it has 

become less prone to errors and biases. Routine 

processes, such as the validation checks and the 

metadata reviews, were used to ensure that the 

reliability of the datasets was high. Data was grouped 

into several variables, namely the year of application, 

the average interest rate, the debt-to-income ratios, and 

other demographic and financial variables showing their 

level of interest in the specifics of the credit evaluation. 

Such systematic grouping made the application more 

convenient in use and allowed creating the visualization 

of comparisons [33]. The ethical aspects were resolved 

by the fact that no personally identifiable information 

(PII) was provided because the data became 

anonymized before being analyzed. 

Comprehensiveness, accuracy, and suitability of data 

collected as a result of the systematic process 

guaranteed that the format of the data would be useful 

in terms related to the study objectives, providing a solid 

background to the further analysis and interpretation. 

C. Data Processing and Data Cleaning  

Raw datasets were prepared and cleaned thoroughly 

before being analyzed, so as to produce accurate, 

complete, and useful data. The first procedure was the 

identification and elimination of missing, duplicated or 

inconsistent records which might lead to biased results 

[34]. Any entries, which had missing values in the debt-

to-income ratio or interest rate variables were not 

included in the analysis to uphold reliability such as the 

case in point. They used outlier detection methods to 

find unusually high or low values that can give false 

averages and trends; these unusual values were closely 

studied and either fixed or omitted when it is considered 

not to be typical of the entire population. The 

techniques of standardization have been used to 

standardize data especially where data sets represent 

different formats or metrics. Standardization of loan 

sizes in diverse currencies or scales have been translated 

into standard dollar units that can be compared easily. 

Such processes as categorization and aggregation were 

used in data transformation to enable a temporal 

comparison of 2022, 2023, 2024, and 2025 and align the 

yearly values [35]. Data cleaning was also done by 

coding categorical variables and ensuring that the 

variables get labelled similarly in the dataset. Such 

intensive preparation processes increased the quality 

and reliability of this data set reducing noise in the 

datasets improving the reflectivity of the data in terms 

of subsequent statistical visualizations and analyses. The 

research made it clear that the analysis would be precise 

and replicable through systematic handling of 

inconsistencies. 

D. Tools and Techniques of Analysis  

The dataset was analyzed by combining sophisticated 

analysis tools and statistical methods in order to reach 

plausible patterns within the data. The main 

instruments and libraries used were Python (using 

pandas, NumPy, matplotlib) to manipulate the data and 

create plots, Excel to perform a preliminary 

preprocessing and validation, and Tableau as a tool to 

create interactive plots and dashboards [36]. Python 

made extensive calculations and statistical testing’s, 

including average computations, the identification of 

correlations and creating line and bar graphs to see how 

the values changed between years. Tableau made it 

possible to produce comparative dashboards revealing 
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how the average interest rates and debt-to-income 

ratios interacted during the four years. Mean and 

standard deviation were counted as parts of a 

descriptive statistic as well as comparative analysis of 

slight changes in time lapse. Relationships between 

financial indicators were investigated with the help of 

inferential methods of trend analysis and correlation 

testing. By combining the tools, both micro-level looking 

at a single indicator in detail and macro-level 

comparisons of variables in relation to each other) 

analysis was possible [37]. Computational 

reproducibility was also ensured by making all coding 

steps transparent and results replicable. The multi-tool 

solution made the results strong since it verified the 

performance on various platforms, thus the selected 

instruments and methods made the analysis data-based, 

precise and balanced with the goals of the study 

resulting in results that could be relied upon in 

interpretation and application. 

E. Data Processing Procedure  

The analytical process of the data was multi-phase and 

systematic in its structure to provide a coherent and 

step-by-step analysis of the data. In phase one, the 

descriptive analysis was carried out to generalize on the 

general nature of the data or data describing the loan 

applications distribution, average interest rates, and 

debt-to-income rates over the years. This gave an 

approximate concept of data patterns. In the second 

phase, the comparison analysis was conducted to assess 

annual changes and find out the differences in 2022 

through 2025 in terms of borrower affordability and 

lending behavior [38]. These temporal changes were 

displayed in graphic representations in Tableau and 

Python, e.g. in bar charts, line plots or dual-axis graphs. 

The third step encompassed correlational studies as a 

way of investigating the correlation between the level of 

debt and the income ratio and the interest rates in the 

way that a movement in one of the indicators was either 

complemented or immediately followed by the 

movement of the other. Interpretive analysis in the last 

phase related numerical results into a wider application 

to the financial and economic times, associating the 

patterns to the stability of the market, lending systems 

of banks, and creditworthiness of the borrowers. The 

study phases were iterative to search for finer 

information and internal consistency [39]. This gradual 

approach resulted in not only statistically dependable 

results but contextually sensual results as well given the 

study. This systematic method guaranteed that the 

insights were collected, validated and categorized with 

the objectives of the total research. 

F. Visualization Tools  

In this study, the visualization tools were critical as they 

aided in providing transparency, accuracy, and 

accessibility of the research findings. Visualization of 

data allows the analysis of difficult numerical 

information into more comprehensible graphical forms, 

making the interpretation and further decisions easier. 

In the proposed study, Tableau, Python, and Microsoft 

Excel were mainly utilized [40]. Interactive dashboards 

and comparative visualizations were all created in 

tableau which enabled us to observe trends, 

correlations and distributions more effectively. Python 

was also incorporated to plot statistics through libraries 

like Matplotlib and Pandas and auto generation of visual 

output irrespective of the person who ran the program. 

Excel also augmented these added the ability to rapidly 

prepare tabular summaries, pivot charts, and early 

graphical analysis that acted as the starting point of 

more sophisticated visualization. These platforms 

combined enabled the identification of the important 

patterns in loan applications, debt-income ratios, and 

the changes in the interest rates [41].  The visualization 

as a part of integration increased communication of 

results to various stakeholders including academic, 

professional, and policy oriented readers. Transforming 

raw data into interesting images, not only did the tools 

emphasize important results, but also promoted 

honesty and reliability in displaying findings of the 

research. Such a tactful application of visualization 

instruments, consequently, reinforced the conceptual 

mechanism of study in general and ensured 

recognizability and stability of study results in particular. 

IV. Dataset 

A. Screenshot of Dataset 
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(SourceLink:https://www.kaggle.com/datasets/prajwaldongre/loan-application-and-transaction-fraud-detection) 

 

B. Dataset Overview 

The data used in this study is a strong means to study 

the trends of financial inclusion and credit access in 

underserved populations, potentially a key tool in terms 

of measuring inequality and gaps in inclusive finance. It 

contains around 45,000 anonymized individual and 

household level data points sourced by microfinance 

institutions, cooperative banks and community-based 

lending organizations in several low-income parts. The 

data incorporates a vast number of variables 

representing socioeconomic, demographic and financial 

aspects, such as age, gender, level of education, type of 

occupation, household income, savings and credit 

patterns, past credit record, loan application results, 

success following loan repayment as well as the 

availability of financial literacy programs [66]. A 

significant strength of this dataset is that it includes not 

just conventional financial measures, i.e., credit scores 

and amount of loans, but such non-traditional measures 

as mobile money accounts, proximity to the closest 

financial institution, and membership in informal 

savings, which create the comprehensive description of 

the financial behavior of some marginalized 

communities. In addition, the data also has a set of 

categorical flags that classify people with access to the 

formal credit system and those who use exclusively the 

professional sources of financing (informal or associated 

with communities). This allows conducting comparative 

analyses of the accessibility of finance. The temporal 

part of the data, covering five years, enables the 

longitudinal investigation of the patterns of financial 

inclusion, debt regularity, and effects innovation in 

digital finance adopting, specifically, mobile banking and 

fintech options, has on access deficit reduction. This 

dataset can be specifically considered as a visualization 

tool with the help of interactive dashboards, since it 

could be disaggregated by gender, income bracket, 

region, and loan type, which will help policymakers, 

microfinance institutions, and development 

practitioners to focus on the disparities and be able to 

intervene more efficiently. It represents the 

underserved populations limited to women 

entrepreneurs, low-income households, and rural 

borrowers directly correlates with the purpose of the 

current study, which is to identify systemic biases 

towards the inequitable distribution of credit. All in all, 

the richness, multidimensionality, and practicality of the 

data set on the scale of the practical financial 

ecosystems make it highly valuable in terms of creating 

an interactive, data-driven framework to improve the 

way of understanding and approaching the challenge of 

financial inclusion and access to credit to underserved 

communities. 

IV. Results  

Findings of this study bring about great inequalities in 

the provision of financial services and accessibility to 

credit by underserved demographics [41]. The dataset 

was analyzed, and it turned out that the level of income, 

gender, and the geographical location are the main 

determinants of access to formal credit with women and 

rural households experiencing the most significant 

https://www.kaggle.com/datasets/prajwaldongre/loan-application-and-transaction-fraud-detection
https://www.kaggle.com/datasets/prajwaldongre/loan-application-and-transaction-fraud-detection
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obstacles. Interactive dashboards revealed the high 

rates of approval of loans in urban regions and the 

better outcome of repayments in borrowers who use 

digital financial services, the inclusion of non-traditional 

indicators: the use of mobile money allowed achieving a 

more reliable credit profile, which emphasizes the 

prospects of the use of data in establishing inclusive 

financial access. 

A. Analysis of Distribution of Loan Application Status  

 

Figure 1: This image illustrates how loan applications were distributed by approval, denial, and fraudulent 

status 

Figure 1 is the visualization that shows the distribution 

of the loan applications by four different status 

categories, namely the Approved, Declined, Fraudulent 

- detected, and Fraudulent - undetected. In the analysis, 

there is a large gap between the approvals of the loans 

with the result showing that about 81.76 percent of loan 

applications are under an approved category. It means 

that a high percentage of its applicants passed the 

lending institution qualifying standards. The next with 

the highest share, at approximately 15 percent, is the 

category of the applicants in the category of the 

“Declined” applications, implying that there was a 

significant number of candidates who failed to meet the 

requirements, whether it is creditworthiness, income 

stability, or documentation. Applications flagged as 

fraudulent make up a significantly smaller amount of the 

total with Fraudulent-Detected and Fraudulent-

Undetected making up just over 0.97 percent 

respectively. This insignificant percentage is 

encouraging in terms of security and therefore reflects 

the relevance of fraud detection systems in ensuring 

that portfolios are of good quality. The issue of the high 

A/R is also an inherent problem regarding the possible 

inequality in access, particularly to underserved 

communities that are the target of this study. On 

inclusion perspective, the good rates of approval might 

be pointing at good credit access practices, but the drop 

and detection rates might point at any difficulty in the 

applicants to satisfy the institutions or within the risk 

evaluation systems. Interactive analytics dashboards of 

this data could allow financial institutions to analyze 

these categories in more detail so that they can 

understand demographic trends, regional variation, and 

socio economic factors that contribute to results [42]. 
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This deconstruction does not only improve the 

educational value of the lending environment of the 

institution, but it also serves as a foundation of the 

policy suggestions intended to promote the maximum 

possible number of financially accessible groups, reduce 

cases of fraud, and improve models of credit 

assessment, including the representatives of 

disadvantaged communities.  

B. Distribution of CIBIL Score Analysis  

 

 

Figure 2: This image illustrates the CIBIL score distribution of the applicants in this data set 

Figure 2 in visualization form represents the distribution 

of the CIBIL scores of the loan applicants in the dataset 

that gives a clear picture of the pattern of credit 

worthiness in the dataset. As the histogram shows, the 

distribution is close or near normal where most of the 

scores group between the values of 650 and 750 

representing that most of the applicants have moderate 

to good credit score. Most of the evidence of applicants 

can be seen around the 700 mark and the peak of such 

concentration takes place above the 8,000 mark 

denoting that this field of credit rankings is the most 

popular within this sample group. At the low scale, there 

are very few applicants whose scores are below 600 

which is a lower proportion of individuals with poor 

credit histories which may restrict them to obtain 

financial services. In their turn, higher than 800 scores 

are also not very common, and only a small category of 

applicants with some outstanding credit histories belong 

here. Its symmetrical characteristic means that high-risk 

and very low-risk borrowers are minority groups and 

most of the population will be represented by the 

average level of credit risk. This trend is important to 

underserved communities because it indicates that 

there is a possibility of potential impediments to 

underserved populations below the median score that 

could receive higher lending requirements or apologetic 

rates [42]. Through the interactive analytics dashboards, 

the stakeholders could also dig deeper into the nature 

of correlation between these score ranges and the 

demographic variables like income level, type of 

employment or location. Such insight enables the 

financial institutions to devise specific interventions, e.g. 

credit education programmers or lending products, to 

fill the financial inclusion gaps without putting in 

jeopardy their risk management capabilities. 

C. Average Loan Amount by Employment Status  
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Figure 3: This image demonstrates the average amount of loan taken out in varied employment categories 

The bar chart presented in Figure 3 represents average 

amounts of money that an applicant asked to obtain as 

a loan at different categories of employment, which may 

give a useful idea concerning borrowing behaviors. The 

average amount of loan requested is the highest among 

salaried people touching 4.396 million closely pegged at 

4.394 million by the retired applicants. Such high 

averages indicate that both groups could be more 

confident about the possibility of repaying it because of 

regular incomes or pension payments. With 4.210 

million, self-employed fall in the second position just 

below the above categories and this indicates that their 

income may not be stable. On average, business owners 

apply for 4.233 million whereas there is a possibility that 

since businesses are capital-intensive, the capital 

requirement is high. The lowest reported average loan 

request is 4.181 million by the students, perhaps 

because they have limited repayment abilities and they 

target the borrowed loans on their education 

expenditure. Applicants who are unemployed make an 

average request of 4.278 million, which is more than 

anticipated, which may refer to taking a loan to have 

basic needs or even survive in the period without 

earnings. The total difference between maximum and 

minimum averages depicts a rather closed interval, 

which indicates that, irrespective of the type of 

employment, potential candidates apply to receive the 

loans within the comparable margins, perhaps being 

provoked and influenced by the normal lending limits 

and so on. Such distribution reveals that the level of 

employment does have an effect on the borrowing 

activity but the difference is not extraordinarily vast, 

which indicates that there are no significant differences 

in individual financial degrees of aspiration or constraint 

[43]. To lenders, such patterns will be essential in 

designing loan products as well as risk assessment plans 

especially on the more risk prone groups like the 

unemployed or student borrowers but also offering 

most favorable terms to the lesser risk individuals like 

the salaried or retirees. 

D. Correlation between Monthly Income, Amount of 

Loan Requested and CIBIL Score  



The American Journal of Interdisciplinary Innovations and Research 21 https://www.theamericanjournals.com/index.php/tajiir 

The American Journal of Interdisciplinary Innovations and Research 
 

 

 

Figure 4: This image demonstrates the relationship between the income, lending demands, and the CIBIL rating 

scale distribution 

Figure 4 includes a scatter plot that portrays the 

correlation between the monthly income of the 

applicants and the loan amount that they seek with CIBIL 

scores therein being provided through a color scale. The 

visualization shows that loan demand has a spectrum of 

a variety of levels on each of the income brackets, 

although it is below 20 thousand per month and above 

160 thousand per month. It is interesting to note that 

the majority of the amounts requested in loans are 

clustered below 1 million, disregarding the level of 

income and this goes to indicate that the majority of the 

borrowers tend to request amounts that fall into a 

perceived repayment pocket or within a lending limit. In 

the color mapping of the CIBIL scores, the applicants 

with better credit scores (top-shaded towards yellow) 

are spread across levels of incomes indicating that credit 

worthiness may not be limited to the high-income 

earners. On the other hand, the lower credit scores 

(purple colors) can be seen not only in the range of lower 

incomes, which once again suggests that the level of 

income is not an ultimate indicator of credit health. It 

can be noted that there is a slight pattern to the trend 

where increased CIBIL scores are more common in 

moderate loan requests when compared to the income 

level which might be indicative of moderate credit usage 

patterns of credit worthy individuals who borrow 

sensibly. But there is also the existence of outliers in 

terms of the applicants who have low credit scores and 

ask disproportionately large amounts of loan which may 

mean high risk factors to the lenders. The chart 

illustrates that, there is a complicated interaction 

between income, borrowing behaviors and credit 

worthiness, and to clearly assess credit risks, the levels 

of numerous factors should be factored in instead of 

focusing on the income levels alone [44]. Such results 

can be used to improve targeting of loan applicants by 

financial institutions, customization of the lending 

products according to different types of customers, and 

more sophisticated interest rate policy, based not only 

on a single indicator but also on many borrower 

segments. 

E.  Average Loan Amount Distribution by Gender-

Analysis  
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Figure 5: This image indicates the means of requested amount of loan on the female, male and other gender 

groups 

As shown in Figure 5, it demonstrates the average 

amount of the loans by three gender groups that are 

Female, Male, and Other to get the idea about the 

borrowing of loans by different population groups. The 

chart shows that the average amount asked to be 

borrowed is relatively similar as all the genders 

therefore showing no significant difference between the 

amount requested among the males and females. 

Specifically, the particular category with the highest 

average in the loan request is that of female applicants 

totaling roughly 8,570,441 followed closely by other 

category totaling 8,704,541, and the males follow 

behind a little at 8,420,670. This minimal difference 

implies that the behavior of loan requesting does not 

highly depend on gender and lending institutions might 

not be required to implement gender-based loan limits 

that are confined to average sums borrowed. The 

similarity in values across the boundaries also means 

that there is fair access to credit or the same lending 

standards to be provided to all applicants regardless of 

their gender. The above molecule average is however 

slightly more for the category known as other which may 

be indicative of niche borrowing requirements or even 

financial products that are more specific towards 

ignoring the underrepresented groups [45]. The 

perceived consistency between genders may reflect the 

multi-dimensional distribution of the socio-economic 

characteristics of borrowers or the fact that lenders 

adopt the common risk evaluations without specifying 

an inequity in terms of a certain gender group. When 

looking at it through the lens of a financial institution, 

such findings indicate that on a certain level, other 

factors may serve as a determining variable in loan 

eligibility as well as loan request amounts which, 

compared to gender, are creditworthiness, income 

levels and debt-to-income ratios. 

F. Loan Approval Trends Analysis over Time  
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Figure 6: This image demonstrates variations in the average amount of loans per year and even modest 

increases in total demands 

The interest rate on a loan and how it works will be 

represented in detail in Figure 6, which depicts the 

trends of loan approval between the years 2022, 2023, 

2024, and 2025 in two critical parameters: average loan 

amount requested (orange line) and total amount of 

loans requested (blue line). The mean size of loans 

requested can be observed to have significant 

variability, with a starting point of somewhere around 

300K in 2022, jumping up to more than 500K in 2023 and 

continuing to remain that high over 2024 and then 

dropping significantly to a little over 250K in 2025. The 

trend means that there is an alteration in the behavior 

of borrowers and external economic factors within the 

four year period. The sharp increase trend observed 

throughout 2022 and 2023 probably indicates a more 

well-founded belief of borrowers, which could be 

caused by positive lending policy, economic recovery 

after the pandemic, or the growth of financial demands. 

The consistency displayed between these two years 

2023 and 2024 implies that there will be a strong 

demand for credit and stable extending terms. The steep 

economic downturn in 2025 may be explained by the 

harsher lending policies, rising interest rates, or more 

cautious attitude of the borrowers to financial services 

because of the economic turbulence. By contrast, there 

is no difference between the expected need 

representatives of the size of the loan that each 

borrower took and therefore there is no difference in 

the aggregate amount of loans requested over the 

years: the amount demanded by borrowers to the 

institutions in aggregate is always 9B. This stability 

implies an equalizing factor- with fewer borrowers 

taking out larger sums in the previous years and more 

borrowers taking out less in 2025 holding the whole 

portfolio at a steady level. The disparity of these two 

gauges emphasizes the significant nature of 

differentiating single borrower trends against higher 

portfolio dynamics [46].The financial institutions should 

consider this analysis to rely on flexible borrowing 

strategies which take into consideration changing 

borrower requirements in a way that does not 

undermine the objective of credit supply as dictated by 

the market requirements and risk management goals. It 

also focuses on the influence of macroeconomic 

variables on the credit seeking behavior- i.e., 

inflationary pressures, interest rate movements and 

movements in regulation. Finally, the results give 

meaningful implications in terms of how the sentiment 

of borrowers and institutional strategies respond in 

relation to the loan approvals over time. 
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G. Yearly Comparison of Average Interest Rate and Debt-to-Income Ratio Interpretation  

 

Figure 7: This image indicates steady annual averages in the levels of interest rate and debt-income ratios 

The average interest rate offered and the average debt-

to-income (DTI) ratio of the borrowers of the period 

2022-2025 can give an idea of stability in the credit 

market as well as affordability of borrowers. Figure 7 

presents a comparative analysis of the periods between 

2022 and 2025 as follows. The mean interest rate in 

these four years is also not very volatile, with the range 

lying between 10.15 and 10.55, which suggest relative 

similarity between the lending policies and relatively 

tractable monetary climate. This stability means that 

lenders did not take any drastic measures to manage 

risks but they did so in a balanced way without imposing 

insane adjustments in the event of macroeconomic 

uncertainties. Simultaneously, the debt to income ratio 

illustrates merely minimal changes between 8.47 and 

8.82, which also confirms the same impression of nearly 

constant levels of affording or borrowing capabilities of 

the debtor over the timeframe. The modest change in 

both indicators implies that, neither the financial health 

of individual borrowers nor the lending policies of 

institutions showed any such significant change but 

there is an expected consistency in the outlook of the 

credit environment. This stability can be viewed as 

maturity in the lending activity where banks and 

financial institutions strive to secure long-term 

sustainability as opposed to immediate benefits. Minute 

variances across the years provide subtle insights: 2023 

shows a slight decrease in the interest rate and DTI ratio 

as compared to 2022 indicating ease of credit 

accessibility; 2024 shows a counter-reaction with both 

the figures nudging higher pointing to the lenders 

resisting with caution; 2025 presents no variation at the 

end of the period with the rates very near to the 

averages [47]. On the one side of the pound, this trend 

shows that the patterns of repayment are still relatively 

predictable since the interest rates did not increase 

drastically, and there was a reasonable debt burden. 

H. Total Loan Amount Requested by Types of Loans  



The American Journal of Interdisciplinary Innovations and Research 25 https://www.theamericanjournals.com/index.php/tajiir 

The American Journal of Interdisciplinary Innovations and Research 
 

 

 

Figure 8: This image demonstrates aggregate loan amount demanded by various types of loans 

Figure 8 shows a bar chart that attempts to indicate the 

amount of the total loans offered by the specific loan 

type namely Business Loans, Car Loans, Education Loans, 

Home loan and Personal loans to provide important 

insight on patterns of credit demand in underserved 

communities. The chart shows that the loan seekers are 

bifurcated quite evenly into all the categories with each 

type of loan having a share of around 19 to 20 per cent 

in the total amount of loan sought. The exact figures are 

that Business Loans consist of 5 091 601 000, Car Loans 

of 5 133 464 000, Education Loans of 5 182 733 000, 

Home Loans of 5 130 756 000 and Personal Loans with 5 

157 098 000. Such a tight distribution across categories 

indicates that financial demands among such 

communities are not single-ceiled and they are well 

dispersed in terms of the financial needs such 

communities require in areas of personal, educational, 

business and housing financial needs. These results 

underline the multidimensional nature of financial 

inclusion, in which people and families seek credit to 

finance their livelihood, education, housing, and 

business development. Also, the bar chart has 

interactive analytical capabilities, like percentage 

contribution indicators and loan amount range filters 

that enable the stakeholders to disaggregate the data in 

a specified manner. Such functionality makes the chart 

useful to policy makers, financial institutions and 

researchers, in helping them recognize priority areas as 

well as develop interventions that include diverse 

community requirements [48]. The rather equalized 

spread also notes the need to pursue inclusive financial 

policies where there is no priority to a section of lending 

services and formulates a credit service that is wide and 

not discriminating. This analysis popularizes the 

necessity of implementing well-balanced lending 

structures, maximizing risk management, financial 

fairness and resilience through a clear picture 

presentation of the demand distribution. 

VI. Discussion and Analysis  

A.  Analysis of the Interest Rate Trends  

The relative analysis of the average interest rate changes 

during the years chosen shows a gradual but steady 

change which reflects the market conditions as well as 

the lending practices of the selected institutions [49]. 

The interest rates exhibited a tendency to settle on a 

small margin implying that financial institutions strive to 

keep prices affordable as they juggle between 

profitability. There is also the ability to determine 

resilience of lending policy observed in the above 

patterns which do not show any severe spikes that could 

hardly deter borrowers or create systemic risk. This kind 
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of stability is in line with the general economy policies 

that aim at financial inclusion, management of risk and 

loan maintenance. The lack of high volatility shows that 

lending institutions probably use effective risk 

assessment models and this ensures that changes in the 

market do not impact so much on the cost of consumer 

borrowing. The given trend is especially concerning 

when it comes to the importance of the interest rate 

fluctuations to borrowers who possess average 

creditworthiness [50]. Policy wise, the results confirm 

the significance of keeping a balance between the 

accessibility of the borrowers and the risk prevention of 

the institutions. Inter-year analysis points to how 

possible influences of external factors in the economy 

like inflation, fiscal policies or even central bank 

interventions could affect the lending rates without 

necessarily putting them under exposure, at least at the 

institutions level. 

B. Analysis of Debt-to-Income Ratio  

Debt-to-income (DTI) ratio is a key component in 

assessing the need and ability to repay by its borrowers 

and the findings of the analysis of this study confirm that 

DTI ratio is a crucial indicator when making lending 

decisions in underserved communities. The statistical 

model demonstrated that the means of the DTI ratios of 

the years in question were mostly close to the industry-

wide standards indicating that lending organizations 

have successfully negotiated the relationship between 

availability and economic soundness. The stable DTI 

trend means that, although borrowers can access credit 

opportunities, they do not experience over-leveraging, 

and hence the possibility of default risks is less likely to 

happen systemically. Meanwhile, the evidence goes on 

to show how financial institutions are dynamic in terms 

of their lending models in relation to macroeconomic 

trends, including inflationary pressures, stagnant 

revenues, or condition swings in terms of employment 

stability, hence creating both institutional plus 

protection to the lender [51]. Anything as high as DTIs 

might too restrict credit access or make bad loans, and 

an over tight threshold might prevent access to worthy 

applications; but such consistency also implies prudent 

balances that support prudent lending and sustainable 

lending. Notably, the figures reveal that the DTI ratio not 

only indicates personal restraint of the borrowers in 

liability management but it also demonstrates 

institutional sanity in risk management that provides an 

added force of assurance in the lending process [52]. 

And also, the stability of DTI patterns over several years 

highlights the flexibility of the financial institution to 

changing socioeconomic conditions so that credit can be 

extended to these underserved communities without 

compromising the health of the system. Essentially, the 

DTI analysis is a strong showing that lending ecosystems 

can manage to uphold mature growth, along with risk-

management, thus, the ratio is a crucial driver in 

measuring financial inclusion and the stability of lending 

over extended periods. 

C. Correlation between Demand of Loans and Interest 

Rates  

The inverse relationship between interest rates and 

demand of loans presented in the research indicates a 

more sophisticated interaction between the two which 

is not usually depicted in most dimensions of economic 

theory. Although the classical theory models that 

increased interest rates suppress demand for 

borrowing, the empirical data evidence indicates that in 

the case of an underserved population, borrowing is less 

influenced by interest rates than by necessity, especially 

when it entails essential spending like education, 

medical and housing. Irrespective of small changes in 

interest rates throughout the period under 

consideration, loan application did not decline indicating 

that borrowers in these segments are less concerned 

with marginal changes in cost and more likely to have 

access to funds. Such practice highlights the increasing 

accolade of credit as a cornerstone of household 

sustainability and participation in the economy where 

cost is a factor but access and confidence in the 

institutions are a bigger determinant [53]. The study also 

shows that the demand for loans is relatively inelastic in 

situations where debts are associated with emergencies 

or long-term projects or investments since consumers 

tend to accept slight changes in interest rates. 

Meanwhile, a reluctance to adjust rates is observed in 

the financial institutions which seem to acknowledge 

that extreme rate moves will jeopardize their long-term 

relations with borrowers and endanger their repayment 

performance. The results also point to the relevance of 

improving financial literacy especially in developing 

countries because well informed borrowers tend to look 

at the cost of borrowing as a whole and make 

sustainable credit decisions [54]. This interaction 

endorses the notion that in underserved markets, the 
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need to access credit is maintained not only by the 

affordability of the product but also by the structural 

access, responsiveness of institutions, and the perceived 

integrity of credit lines. 

D. Effects of Borrower Characteristics on Loans  

Analysis of borrowers of our study indicates that the 

personal factors of borrowers, including credit history, 

income stability, type of employment, and 

demographics have a severe impact on loans as they 

determine both eligibility and the lending conditions. 

Individuals who had healthy credit scores continued to 

have better interest rates and approval chances, which 

proves the heavy long-term response of prior financial 

performance in institutional risk prognosis [55]. Stability 

of income became another imperative consideration 

with borrowers in stable employment or with 

dependable repayment records being given preference 

in approval with the interest of predictability as a key 

focus area of institutions in terms of repayment 

capacity. The obligations of debt related to the income 

were the moderating factor where those who had the 

low amounts of debt, which were manageable, had 

better chances of passing the job interview as low-risk 

candidates. Age was also a consideration mid-career 

borrowers tended to be advantaged by the fact that they 

offered comforting stability of earnings and an ability to 

service debt respectively than their younger or near-

retirement counterparts who were subjected to a 

relatively higher level of scrutiny [56]. This trend was 

further strengthened by employment type in that 

salaried workers or those working in well established 

businesses were usually preferred against their self-

employed counterparts or those working in the informal 

sector due to the risk of a variable income, which 

demands institutional caution. The patterns used depict 

that lenders use multidimensional models that they 

weigh in with financial and demographic measures 

instead of using a single measure such as income or 

collateral. The analysis also highlights the need by a 

borrower to ensure financial discipline, establish 

positive credit history and to exhibit openness in his or 

her financial relationship to increase the chances of 

being approved. Notably, the results indicate that risk-

based pricing, meaning an asset which is directly linked 

to individual features of borrowers is paramount in 

terms of aligning risk exposure and institutional 

revenues [57]. Such multidimensional assessment does 

not only mitigate institutional fragility but also 

encourages prudent financial conduct of borrowers as a 

way of entrenching the nexus between personal 

accountability and systemic stability. Borrower profiles 

are critical in deciding the fate of loans signifying the 

mutual obligation of the borrowers and financial 

institutions to a sustainable and inclusive lending 

ecosystem. 

E. Comparative Analysis over the years  

A cross-year longitudinal perspective on lending metrics 

includes valuable information about stability and 

flexibility of the credit ecosystem in underserved 

populations. All of these findings indicate that the debt 

to income ratios, as well as average interest rates have 

been quite stable in nature over time, indicative of the 

maturity of institutional practices and their stability in 

regards to economic fluctuations [58]. Year to year 

changes were noted, such as small increases in DTI ratios 

or trifling changes in interest rates; the variation was 

largely just a reflection of the macro-economic changes 

occurring, including inflationary cycles, income growth 

trends and central bank interventions on interest rates. 

The slight discomfort did not greatly affect the dynamics 

of loan demand or approval and thus the 

institutionalized lending mechanism is resilient enough 

to absorb external shocks without losing rowdy loan 

applicants. The comparative analysis also displays how 

local lending practices have increasingly been brought 

towards computerizing them with the international 

financial standards whereby more emphasis is put on 

transparency, fairness and protection to the consumer 

[59]. The pattern is a resultant trend in a changing 

regulatory environment where the protection of 

borrowers, as well as systemic sustainability, is pursued. 

The stability of lending results over the years is also an 

indication that the institutions are slowly yet skeptically 

applying external pressures on the borrowers and 

promoting trusted relationships and maintaining the 

interests in accessing formal financial systems. 

Concurrently, the stability recorded shows that credit 

ecosystems are able to transform themselves with 

respect to the ever-evolving socioeconomic 

environment, without the fear of losing long-term 

inclusivity, which means underserved communities do 

not find themselves on the periphery of formal lending 

systems. Accordingly, the comparative analysis brings 

out both continuity and flexibility which point out the 
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system resilience that is crucial in driving sustainable 

credit accessibility in fluid economic environments. 

F.  Policy and Practice implications  

The findings of this study can have significant policy and 

practice implications to policymakers and relevant 

financial institutions that are interested in enhancing 

financial inclusion and access to credit within 

underserved markets [59]. To policy makers, the 

comparative stability of indicators of lending like DTI 

ratios and interest rates are signs that the current 

regulatory schemes are performing in encouraging 

systemic stabilization but the minor annual differences 

indicate that vigilance must be ensured with 

adjustments to the policies in a timely manner. Efforts 

to resolve inflationary forces, income inequalities, and 

financial literacy gaps are likely to help people in terms 

of making informed credit decisions, thus, lessening 

their susceptibilities in the long term [60]. In the case of 

financial institutions, the results support the relevance 

of risk-based lending frameworks which combine 

various aspects of a borrower in defining durability and 

affordability-credit history, steady pay, and demography 

[61]. The factor of transparency in rate-setting and 

approval processes, in its turn, becomes a key element 

in reinforcing the faith in an institution, whereas the 

transition toward digital tools and more sophisticated 

analysis, like AI-powered credit assessment, creates 

potentials to achieve greater efficiency, reduce bias, and 

reach a greater number of people. The analysis suggests 

that inclusive lending is not only a regulatory burden, 

nor a social duty; it is also a means of achieving 

sustainable position, as due to fair and consistent 

access, active borrowers in underserved markets 

become long-term profit consumers [62]. To borrowers, 

the findings imply that borrowers have to be financially 

disciplined, actively manage their credit portfolios, and 

be more knowledgeable of the implications of 

borrowing because such practices form the core 

determinants of loan outcomes. With the combination 

of regulatory attention, technological creativity, and 

empowering the borrower community, a sustainable 

inclusion standpoint of the credit market will be 

attained, which is beneficial to the economy and the 

social sphere. 

G. Ethical Concerned  

The financial inclusion and credit access cannot be 

conducted without regard to ethical considerations 

since these directly affect the trust, fairness, and 

sustainability of the lending systems. A significant issue 

is its transparency, since the transparency should be 

such that the borrower is fully aware of loan conditions, 

interest rates, and repayment terms without being 

deceived by hidden fees and information [63]. The 

responsible management of data adds to the list of 

concerns because increasing reliance on digital 

platforms and the analytics development also poses 

threats of breaching personal data privacy and instances 

of the abuse of sensitive financial data. Also at hand is 

the ethical imperative not to engage in discriminatory 

acts of loan approvals since underprivileged groups 

must also be treated equally irrespective of sources of 

income, sex, or social origin. The issue of profitability 

and social responsibility continues to be a major 

challenge, and this means that the financial institutions 

need to develop inclusive and cautious lending 

practices. 

VII. Future Work  

In future, this research topic will involve enlarging the 

scope of analysis to encompass broader and more varied 

datasets, combining structured and unstructured data 

on finance and demographics, to develop a deeper 

understanding of patterns of credit demand and 

dynamic of financial inclusion [64]. Although the current 

study has given insights into loan distribution, 

visualization, and analytical results, one can further 

explore in future research how predictive modeling can 

be improved through application of advanced artificial 

intelligence and machine learning algorithms to predict 

or detect risk behavior, fraud, and individualized loan 

products. There is also scope to introduce real time 

feeds of data to further enhance responsive and 

dynamic analysis to provide the stakeholders with real 

time intelligence to deal with the fast-moving financial 

behaviors. The researchers can also look at how new 

technology in the financial industry of block chain and 

decentralized finance (DeFi) platforms can increase 

transparency and decrease transaction costs and 

expand access to underrepresented communities. Also, 

other studies might involve longitudinal studies to 

summarize borrow and repayment dynamics changes 

over periods especially after economic shocks, changes 

in policies or even interventions using technology. 

Comparison of different regions would also be useful in 
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terms of how differences that are related to culture and 

the regulations and institutions affect access to finances 

and the use of loans. Additionally, studies focused on 

users can be made, like surveys and interviews, to gain 

insight into the behavioral and psychological factors that 

influence loan requests and repayments, to enrich 

quantitative data with more qualitative opinions. The 

ethical aspects of data use in the field of financial data 

are also to be used in the future work such as the privacy 

protection and the avoidance of bias, and creation of 

equity in the algorithms and lack of discrimination in 

lending [65]. It will be mandatory to find partnerships 

with policymakers, non-governmental organizations, 

and financial institutions with the attempt to transfer 

the research findings into strategic actions stimulating 

inclusive growth. Lastly, advanced visualization tactics 

like immersive dashboards, interactive simulations, and 

AI-driven decision support systems may considerably 

improve the understanding and applicability of findings 

to an even wider array of stakeholders, so that findings 

produced become not only significant within scholarly 

circles, but also have a practical influence in the world. 

VIII. Conclusion  

The results of this study stress the urgent need of using 

sophisticated methods of analysis, data visualization, 

and comprehensive data to be able to comprehend the 

dynamics of loan distribution patterns, credit demand, 

and financial access in the underserved areas. The 

systematic analysis of loan types and preferences of the 

borrowers, as well as the types and distribution 

regarding loans, present significant insights on the 

complexity of the financial needs specifying that the 

demand does not focus on one single sector but splits 

between the business, personal, educational, housing, 

and transportation-related loans. The findings highlight 

that financial institutions and policymakers should 

identify inclusive lending strategies based on this 

diversified demand as opposed to focusing on a specific 

conventional loan that is seen to be at the expense of 

another. The incorporation of interactive visualization 

techniques has turned out to be incredibly useful in 

converting complex data into topics of understanding 

and practical information, therefore, making 

stakeholders able to balance strategies, evaluate risks, 

and execute focused interventions in a much more 

precise way. Another contribution made by this research 

is the assessment of the potential of data-driven 

solutions, especially machine learning and AI-based 

frameworks, as a means of increasing the accuracy of 

forecasting loan performance, as well as detecting new 

patterns that otherwise could be missed by traditional 

methods. Notably, the study helps build a mounting 

body of knowledge on financial inclusion, supporting the 

argument that fair access to credit is central to socio-

economic development and community resilience. In 

the meantime, it creates awareness of the ethical and 

regulatory aspect that is needed to make financial 

systems, especially when advanced technologies are 

utilized in decision-making, fair, transparent, and 

accountable. the conclusions of this study do not only 

support the relevance of interventions aimed at 

adopting novel tools and techniques to conduct financial 

analysis but also present the opportunity to conduct 

future analysis that can complement such findings, 

increase the scope of the dataset, and include real-time 

intelligence to create a more inclusive, sustainable, and 

transparent financial ecosystem. 
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