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ABSTRACT 

Today, when the importance of data-based decision-making is impossible to question, the use of 

Explainable Artificial Intelligence (XAI) in business intelligence (BI) has inestimable benefits for the 

financial industry. This paper discusses how XAI influences predictive analytics in BI systems and how it 

may improve interpretability, and useful suggestions for financial product companies. Thus, within the 

context of this study, an XAI framework helps the financial institutions to employ higher-performing and 

more accurate models, like gradient boosting and neural networks, while sustaining interpretability 

required in tendentious planning and satisfying governance and supervision necessities. 

These studies reveal that, as applied to the credit scoring dilemma, XAI techniques such as SHAP and LIME 

do not only enhance prediction consistency and performance, but also offer a detailed understanding of 

customer behaviours, risk profiles and product performance. They help in interacting and acting within 

fields that involve decision making on aspects like customer loyalty, probable risks and audit. 

Furthermore, the study establishes that by incorporating XAI into BI improves model interpretability, 

which helps financial experts provide tangible rationale for analytical results and conform to regulatory 

directives. 

This framework and findings also support the importance of introducing XAI for financial BI applications 

to improve analytics practice within the sector. , enabling the generation of higher confidence, reliable 

decisions, which place the subject of XAI as a profound evolution of business intelligence in finance. 

Keywords: Predictive Analytics, Explainable AI, Business Intelligence, Financial Products, Transparency, 

Interpretability, SHAP, LIME 

ARTICLE INFO: Received:  01.10.2024   Accepted: 20.10.2024 Published: 09.11.2024 

 



ISSN: 3006-4023 (Online),         Journal of Artificial Intelligence General Science (JAIGS)     DOI: 10.60087                    258 

 

 

 

 

 

1. Introduction 

BI has revolutionized the way companies carry out analytical decision-making processes across various 

fields, especially in the financial sector where the notion of risk management, customer demographics, 

and strategy development beneficial from anti Champagne’s of predictive analytics. In BI tools the 

financial sectors find practicality in implementing BI to forecast customer’s behavior, build an outlook for 

risks factors and to conform to industry standards. However, the important limitations of the predictive 

models are that even though they are highly informative, their structure largely does not allow for 

transparency and interpretability which are important for legal and accountability compliance as well as 

public credibility. A new concept then presented is Explainable Artificial Intelligence (XAI) which aims at 

making the said unexplainable predictive models more understandable and actionable in areas of 

application which could be detrimental in case of wrong or erroneous decision making as seen in the 

financial field (Ahmed et al., 2022; Hussain, Bharathy, & Aziz, 2023). 

Numerical precipitation analysis has been greatly enhanced by using machine learning (ML) models 

capable of handling large and complex datasets. These advancements are nonetheless attained at the 

expense of the following three factors. Most of the ML models are such as neural networks and ensemble 

techniques, are normally referred to as ‘black boxes,’ and this poses some problems, stressing the fact 

that most end users have challenges in comprehending how precise predictions or classifications are 

arrived at (Hanif, 2021). This opaquiness hampers using these models in business environments where 

interpretability is crucial especially under increased legal and regulatory compliance requirements 

(Černevičienė & Kabašinskas, 2024). For example, financial organizations have to provide clarity in 

operations of credit risk conditions or fraudulent activities while possessing internal monitoring and 

external governing rules (Sabharwal, Miah, Wamba, & Cook, 2024). 

This introduction of XAI into BI has the underlying objective of meeting these transparency challenges 

by.feeding BI the insights in a comprehensible manner. In this research, the consideration is given to how 

XAI can be used for enhancing the understandability and relevance to business of predictive analytics in 

financial institutions. When explainability is incorporated into BI, financial firms will be able to gain 

improvements in decision-making while at the same time satisfying regulatory requirements and 

improving customer perceptions (Javed et al., 2023). Leveraging BI with XAI could assist organizations in 

forecasting customer behavior drivers, mitigating risks better, and enhance strategic thinking using more 

accurate and easily explained insights (Ansari, Ali, Alam, Chaudhary, & Rakshit, 2023). 

2. Research Objectives 

This study aims to achieve four primary objectives in the application of XAI to BI for financial products: 

1. Develop a Framework for Explainable BI: The first of these is the development of an XAI 

framework that is compatible with existing BI systems so that companies in the financial product 
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industry can take advantage of the interpretable predictions obtained from AI models. A strong, 

positive framework can help close the gap between a complex model and the birth of actionable 

analytics, making them more comprehensible to business leadership (Chintala & Thiyagarajan, 

2023). 

2. Analyze Data Trends in Financial Products: Indeed, the application of this research will employ 

state of the art Machine Learning algorithms to establish temporal, spatial, and stochastic 

patterns of customer behavior, credit risk, and overall market performance that affects financial 

results. Possibilities and outcomes discerned from these patterns can enhance business 

operations and efficiency’s predictive nature in favor of customer relations and risk management 

(Behera, et al., 2023). 

3. Improve Predictive Model Accuracy: The current research proposal, therefore, seeks to apply the 

different kinds of ML models ranging from the gradient boosting to the neural network to increase 

the possibility of the correct predictions of some metrics for instance, customer churn, product 

uptake as well as credit risk assessment. In these areas, achieving high accuracy can ensure 

improved satisfaction and, consequently, organisational and financial outcomes (Bharadiya, 

2023). 

4. Demonstrate Practical Applications in Financial Reporting: The last aim revolves around 

presenting a proof of concept of the XAI-enhanced BI framework to leverage the generated 

insights regarding organisational performance in order to meet the necessary regulatory reports 

and for strategic planning. As part of the research, practical applications will be assessed as to 

demonstrate how explainable analytics can give stakeholders better insights compared to 

traditional models (Badmus, Rajput, Arogundade, & Williams, 2024). 

 

3. Literature Review 

The literature review is organized into four main subsections: an introduction to Explainable Artificial 

Intelligence (XAI) and its application concepts, XAI in BI systems, the context of predictive analytics in 

financial services, and the future problems and opportunities of XAI in BI systems. 

 

3.1 Overview of Explainable Artificial Intelligence (XAI) 

XAI stands for the explanation of artificial intelligence techniques and mechanisms intended to help users 

comprehended the process of decision making by complicated and correspondent tools of ML. XAI is being 

applied most frequently in such critical areas as finance, healthcare, and legal to ensure high degrees of 

transparency and accountability (Ahmed et al., 2022). AI paradigms that were used in the past usually 
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offer end results that those who are not familiar with computing or programming cannot understand 

(Hanif, 2021). 

New XAI approaches including SHAP and LIME offer information at the instance level to help the user 

know why a particular decision was arrived at by the model (Sabharwal et al., 2024). Table 1 provides an 

overview of XAI methodologies, where they are used and in which financial sectors. 

Table 1: Key Explainable AI Techniques and Applications in Financial Services 

Technique Description Application in Finance 

SHAP 
Uses Shapley values to attribute 
contribution of each feature to 
predictions 

Risk assessment, credit scoring 

LIME 
Provides local explanations by 
perturbing input and observing 
changes in predictions 

Fraud detection, customer 
segmentation 

Decision Trees 
Produces interpretable, rule-
based decisions 

Loan approval, financial 
compliance 

Counterfactual Explanations 
Shows alternative scenarios 
leading to different decisions 

Personalized customer 
recommendations 

Anchors 
Identifies feature combinations 
necessary for certain predictions 

Portfolio management, anomaly 
detection 

 

 

3.2 XAI in Business Intelligence 

XAI is revolutionalizing Business Intelligence through the provision of better insights into the decision-

making modeling algorithms employed in BI. There is a growing incorporation of XAI to BI systems to 

address the reliability of predictions by exhibiting the models’ reasoning (Badmus et al., 2024). With the 

help of these interpretable models, the role of financial services emphasizes the main priorities: 

compliance with existing legislation and building a positive image of the credit institution in the eyes of 

consumers (Černevičienė & Kabašinskas, 2024). 

Other current investigations show that using the XAI-driven BI frameworks contributes to the 

improvement of business processes and the degree of the organisation’s adherence to the financial 

legislation. For instance, In Javed et al., (2023), the authors highlighted how XAI helped in identifying the 

most useful information to help in credit risk assessment as well as customer churn prediction for 

organizations. 

Table 2: Benefits of XAI-Driven Business Intelligence in Financial Services 

Benefit Description Example 

Enhanced Transparency 
Allows end-users to understand 
model predictions and 
recommendations 

Explainable customer churn 
models 
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Regulatory Compliance 
Aligns predictive models with 
industry regulations 

Compliance in credit scoring and 
fraud detection 

Informed Decision-Making 
Improves the accuracy and 
reliability of business decisions 

Portfolio management based on 
risk-adjusted returns 

Customer Trust 
Builds trust by providing 
explanations for 
recommendations 

Personalized financial planning 
insights 

Error Reduction 
Identifies potential biases or 
inaccuracies in predictions 

Mitigates risks in automated 
loan approvals 

 

Fig 1: showing how Explainable AI enhances Business Intelligence in financial services. 

 

 

3.4 Integration Challenges of XAI in BI Systems 

Nevertheless, the integration of XAI in BI frameworks faces the following challenges. Peculiar challenges 

include: high computational costs; the complexity of the models themselves; and data accuracy 
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requirements. First, as with all XAI models, a significantly longer time is taken to process the model and 

generate explanations of its decisions, which is a drawback in the financial industry that relies on near 

real-time decision making. Also, the aim to keep models transparent while striving for high interpretability 

remains a great challenge to data scientists (Michael et al., 2024). 

One is the ‘accuracy-interpretabity trade-off’; complex models like neural networks as well as decision 

tree models for instance, have high accuracy but the former is less interpretable than the latter, (Schmitt, 

2020). Furthermore, there are legal demands in the financial sector, like the GDPR regulating the finance 

industry that essential focuses on the aspects of clarity or explainability, especially when making 

predictions through machine learning algorithms (Černevičienė & Kabašinskas, 2024). Figure 2 illustrates 

some of the issues experienced when adopting XAI in the BI systems in financial institutions. 

X  

 

4. Research Methodology 

This section outlines the structured approach adopted in this study to explore how Explainable AI (XAI) 

can be integrated into business intelligence (BI) platforms, specifically for financial product analytics. The 

methodology focuses on a case study within the financial products industry, emphasizing data collection 

and processing, framework development, model training and evaluation, and the tools used in this study. 

 

4.1 Research Design 

This study adopts a case study design, which is particularly useful for detailed investigation into complex 

topics, such as the integration of XAI into existing BI systems in financial services (Chochol'áková, Gabcova, 

Belas, & Sipko, 2015). By focusing on a specific industry, this research design provides in-depth insights 

and enables a thorough examination of XAI applications in real-world BI scenarios. The case study 

approach also allows for a more targeted analysis of key industry-relevant metrics, such as customer 
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churn, product uptake, and risk assessment, providing actionable insights for stakeholders in financial 

products. 

 

4.2 Data Collection and Processing 

Data was collected from multiple sources within the financial sector, encompassing transactional records, 

customer behavior metrics, and industry-specific financial indicators (Adam, 2014). Table 1 presents the 

types of data used and their sources: 

Table 1: Data Types and Sources 

Data Type Description Source 

Transactional Data 
Customer transactions and 
account activity 

Bank records, financial reports 

Customer Behavior 
Patterns of customer 
engagement and loyalty 

CRM systems, social media 

Financial Indicators 
Key financial metrics (e.g., asset 
quality) 

Market data, internal reports 

Risk Factors Credit scores, risk classifications Credit bureaus, financial reports 

 

To prepare the data for analysis, the following preprocessing steps were conducted: 

1. Data Cleaning: Ensured data quality by removing or imputing missing values and correcting 

inaccuracies (Ahmed, Jeon, & Piccialli, 2022). 

2. Feature Selection: Important variables were selected based on their relevance to BI analytics for 

financial products. Methods such as Principal Component Analysis (PCA) were applied to reduce 

dimensionality. 

3. Data Transformation: For compatibility with machine learning models, all categorical variables 

were encoded, and continuous variables were normalized. 
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Fig 2: image showing a data pipeline that includes stages such as data collection, data cleaning, feature 

selection, and data transformation. 

 

 

4.3 Framework Development 

The study developed a custom XAI framework designed to integrate explainable AI capabilities within BI 

platforms. This framework comprises three primary components: 

1. Data Ingestion and Transformation Module: This module automates data loading and 

transformation, ensuring data compatibility across different machine learning models (Sabharwal, 

Miah, Wamba, & Cook, 2024). 
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2. Explainability Module: Utilizing tools like SHAP (SHapley Additive exPlanations) and LIME (Local 

Interpretable Model-agnostic Explanations), this module interprets model outputs to provide 

insights into how various factors influence predictions (Souza & Leung, 2021). 

3. Visualization Component: This module offers a user-friendly dashboard that presents 

interpretable insights tailored to non-technical stakeholders (Deekshith, 2022). Visualizations 

illustrate the impact of variables on predictions, fostering transparency and understanding in 

decision-making. 

Table 2 outlines the key features and tools used in each component of the XAI framework: 

Table 2: XAI Framework Components and Features 

Component Description Tools/Technologies 

Data Ingestion & Transformation 
Automates data loading and 
preprocessing 

Python, SQL 

Explainability Module 
Interprets model outputs for 
transparency 

SHAP, LIME 

Visualization Component 
Displays results in an accessible, 
visual format 

Power BI, Tableau 

 

Fig 3: A flowchart diagram of the XAI framework, illustrating the data ingestion and transformation 
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4.4 Model Training and Evaluation 

To meet the study's objective of enhancing predictive model accuracy, a range of machine learning (ML) 

models were evaluated, including Gradient Boosting Machines (GBM), Random Forests, and Neural 

Networks (Bharadiya, 2023). Each model was trained and evaluated according to predictive metrics 

relevant to financial BI, including: 

1. Accuracy: Percentage of correct predictions in identifying target outcomes such as customer 

churn or risk assessment (Javed et al., 2023). 

2. Area Under the ROC Curve (AUC-ROC): Measure of model performance across classification 

thresholds. 

3. Interpretability Metrics: Assessment of model transparency, specifically using interpretability 

measures generated by SHAP and LIME. 

Table 3 displays a comparison of these models in terms of accuracy, AUC-ROC, and interpretability scores, 

providing insights into model performance. 

Table 3: Model Performance Comparison 
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Model Accuracy (%) AUC-ROC Interpretability Score 

Gradient Boosting 89.5 0.92 High 

Random Forest 88.3 0.90 Moderate 

Neural Network 91.2 0.94 Moderate 

 

Models were trained on 80% of the dataset, while 20% was reserved for testing. Cross-validation 

techniques, specifically k-fold cross-validation, were used to ensure robustness, and hyperparameter 

tuning was conducted through grid search optimization. 

 

 

 

4.5 Tools and Technologies 

This study employed a range of tools to streamline data processing, model training, and visualization, 

including: 

 Python and R: Primary programming languages used for model development and statistical 

analysis (Mehdiyev & Fettke, 2021). 

 SHAP and LIME Libraries: Applied for explainability, these libraries break down model predictions, 

highlighting which variables most significantly impact each prediction. 
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 Visualization Tools: Tableau and Power BI were used to create the visual dashboards within the 

XAI framework, facilitating the presentation of insights in a manner accessible to all stakeholders 

(Sabharwal et al., 2024). 

 

 

 

5. Framework for Explainable Business Intelligence (XBI) 

Here, the authors present the XBI framework, explaining its concept, components, and implementation 

to promote decision transparency in finance. Given this, to fulfill the research objectives, the presented 

framework is based on the use of explainable AI (XAI) with business intelligence (BI) that can help financial 

product companies gain useful insights that follow both legal demands and business objectives (Ahmed, 

Jeon, & Piccialli, 2022; Ansari et al., 2023). 

5.1 Framework Design 

The XBI framework is proposed to address the issue of interpretability and explainability of predictive 

analytics in the finanical domain. This framework uses XAI methods to explain how different predictive 

models would work for different objectives, including customer churn, risk, and product adoption KPIs 

(Javed et al., 2023). In functionality the proposed framework operates in a modular fashion thus providing 

flexibility in case of integration with existing BI systems.  

Module Description Purpose 
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Data Ingestion and Processing Gathers, cleans, and organizes 
raw data for analysis. 

Prepares data for analysis in a 
structured format. 

Model Selection and Training Selects and trains models (e.g., 
neural networks, gradient 
boosting). 

Builds accurate predictive 
models for financial KPIs. 

Explainability Module Applies XAI methods like SHAP 
and LIME to interpret model 
predictions. 

Enhances transparency and 
interpretability. 

Visualization and Dashboarding Displays interpretable results in 
user-friendly dashboards for 
stakeholders. 

Provides actionable insights for 
decision-making. 

 

 

5.2 Key Components of the XBI Framework 

The XBI framework is divided into four main components, each crucial to achieving explainability within 

BI platforms. 

5.2.1 Data Ingestion and Processing Module 

This module collects data from various sources, including transactional records, customer profiles, and 

market trends, to provide comprehensive inputs for analysis (Michael et al., 2024). Data preprocessing is 

essential, involving steps like: 

1. Data Cleaning: Removing outliers and handling missing values. 

2. Feature Engineering: Creating new features that capture customer behaviors, such as average 

transaction amount or account activity level. 

3. Data Transformation: Scaling, normalizing, or encoding categorical variables for model 

compatibility. 
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5.2.2 Model Selection and Training 

This module applies various machine learning models to develop predictive insights. Techniques like 

gradient boosting and neural networks are evaluated for their accuracy and interpretability (Bharadiya, 

2023). The selected models aim to predict outcomes relevant to financial services, such as customer 

churn, risk assessment, and customer lifetime value. 

Model Description Primary Use Case Accuracy Interpretability 

Gradient Boosting Ensemble model 
for high accuracy 
in predictive 
analytics. 

Risk assessment, 
customer churn. 

High Medium 

Neural Networks Complex, deep 
learning model for 
nuanced pattern 
capture. 

Customer lifetime 
value, fraud. 

High Low 

Decision Trees Simple, 
interpretable 
model for decision 
points. 

Initial product 
recommendation. 

Moderate High 
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5.2.3 Explainability Module 

The explainability module employs XAI techniques such as SHAP (Shapley Additive Explanations) and LIME 

(Local Interpretable Model-agnostic Explanations) named as H-LIME. These techniques enable 

stakeholders to gain an insight into model choices, supply the C-suit and regulators a transparency and 

traceability of model inputs—features that have become critical when it comes to the evaluation of 

financial analytics (Hanif, 2021b; Sabharwal et al., 2024). 
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1. SHAP Values: This method helps to explain what a model has done to produce the result, and 

what each of the features means globally and locally. For instance, with SHAP it is possible to see 

how age of the customer or account balance contributes to churn probability. 

2. LIME: This technique generates explanations for individual predictions by locally approximating 

the model’s behavior, providing insights into why specific predictions were made. 

Explainability Technique Description Primary Application 

SHAP Calculates feature contributions 
to predictions. 

Customer churn, risk 
assessment. 

LIME Provides local, instance-level 
interpretability. 

Fraud detection, product 
uptake. 

 

 

5.3 Implementation and Integration 

Implementing the XBI framework requires integrating each module with existing BI infrastructure, 

focusing on scalability, data security, and seamless interaction with financial datasets (Adam, 2014; 

Chintala & Thiyagarajan, 2023). Key steps include: 

1. Infrastructure Setup: Connect the framework to data lakes or warehouses, ensuring data flows 

seamlessly across ingestion, modeling, and visualization layers. 

2. Scalability and Performance Optimization: Optimize model training and data processing for large 

financial datasets, with attention to computational efficiency. 

3. Compliance and Security: Ensure data handling meets regulatory standards for privacy and 

security, particularly when handling sensitive financial data. 

Integration Workflow 

Stage Description Key Considerations 

Data Integration Connects data sources to BI 
platforms. 

Data quality, compatibility. 

Model Deployment Deploys trained models into 
production. 

Performance, interpretability. 

Explainability Integration Embeds XAI modules for 
interpretability in real-time. 

Accessibility, transparency. 

Visualization and Reporting Provides dashboards for end-
user insights. 

User-friendliness, regulatory 
compliance. 

 

 

6. Data Analysis and Findings 
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In this section, we have highlighted further analysis on data trends and results for financial product models 

and the integration of XAI to financial decisions. The findings are organized into three main areas: First, 

the study focused on trend analysis in the financial product data, second, on the assessment of the 

explanatory variables’ impact on the performance of the predictive models, and third, on the practical 

implications of the findings generated by the XAI in the financial reporting and strategic planning 

processes. 

 

6.1 Trend Analysis in Financial Products 

The trend analysis was aimed at revealing customers’ and products’ characteristics and risks in a dataset 

provided by a financial services company. It contained historical data about customers demographics, 

their preferences; product, accounts and financial transactions. Following a machine learning approach, 

this analysis sought to address the below research questions for enhanced customer profiling and product 

customization. 

Key Financial Trends 

1. Customer Retention and Churn Patterns: 

o Churn analysis also highlighted the problem where the customers in the age group of 25-

34 were found to have a high churn rate arguably because the digitization of banking 

services has popularized other more convenient online banking facilities. High turnover 

was associated with specific products including high fee-based accounts, low interest 

savings products; the implication was that bank had to offer more compelling 

propositions for younger consumers (Chochol’akova, Gabcova, Belas & Sipko, 2015). 

Table 1 below summarizes churn rates by customer age group and product type. 

Table 1: Churn Rates by Age Group and Product Type 

Age Group Savings Accounts 
(%) 

Loans (%) Credit Cards (%) Investments (%) 

18-24 15 12 30 10 

25-34 20 15 35 8 

35-49 18 10 28 12 

50+ 10 5 15 20 

 

1. Product Uptake Patterns Across Demographics: 

o Usage trends showed significant variance across customer demographics. For example, 

customers over 50 primarily preferred investment products, while younger customers 
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showed a preference for credit-related products, likely reflecting differences in financial 

priorities and goals (Vashishtha & Kumar, 2010). 

o These insights can support product managers in designing and promoting products that 

align with demographic-specific financial needs. 

2. Risk Exposure by Product Type: 

o Loans and credit cards showed higher risk exposure, particularly among customers with 

high credit utilization rates and lower income-to-debt ratios. This aligns with prior 

research suggesting a direct correlation between high utilization and financial risk (Hanif, 

2021). 

 

 
6.2 Model Performance and Interpretability Results 

In evaluating predictive models for customer churn, product uptake, and risk assessment, three ML 

algorithms were tested: gradient boosting, neural networks, and decision trees. Each model's 

performance was assessed for predictive accuracy, with a focus on interpretability using XAI methods such 

as SHAP (Shapley Additive Explanations) and LIME (Local Interpretable Model-Agnostic Explanations). 

Model Evaluation Metrics 

1. Prediction Accuracy: 

o Among the models, gradient boosting achieved the highest accuracy in predicting 

customer churn, with an AUC-ROC score of 0.89, followed by the neural network model 

at 0.86. The decision tree model, although less accurate, provided valuable insights 

through high interpretability, making it useful for business intelligence applications 

(Behera, Bala, & Rana, 2023). 
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o Table 2 summarizes the performance metrics for each model. 

Table 2: Model Performance Metrics 

Model Accuracy (%) AUC-ROC Score 

Gradient Boosting 89 0.89 

Neural Network 86 0.86 

Decision Tree 78 0.80 

 

Interpretability Analysis: 

 The XAI techniques SHAP and LIME were used to generate interpretable explanations for the 

models' predictions. For the churn prediction model, the top influential features included 

"Account Tenure," "Product Type," and "Credit Utilization" (Ahmed, Jeon, & Piccialli, 2022). 

XAI Interpretability Insights 

1. Churn Prediction: 

o SHAP analysis revealed that customers with longer account tenure had a lower probability 

of churn, indicating that longevity is a factor in customer loyalty. Conversely, high credit 

utilization was associated with increased churn risk, suggesting that high-balance 

customers might seek competitive offers or struggle with payment obligations (Michael 

et al., 2024). 

2. Risk Assessment: 

o For risk assessment models, SHAP analysis indicated that the "Loan-to-Income Ratio" and 

"Credit Utilization" were primary factors in predicting loan defaults. These insights align 

with financial theories and can guide risk mitigation strategies by focusing on high-risk 

customer segments (Ramon, Farrokhnia, Matz, & Martens, 2021). 

6.3 Effectiveness of Explainability in Financial Reporting 

The integration of explainable AI provided interpretability for predictive insights, facilitating compliance 

with financial reporting standards and supporting strategic decision-making. The application of XAI in 

reporting enabled transparent and actionable insights, which are critical for regulatory compliance and 

operational efficiency. 

1. Regulatory Compliance and Transparency: 

o XAI techniques helped generate transparent predictions that align with financial 

regulatory requirements, demonstrating fairness in credit scoring and adherence to non-

discriminatory standards (Sabharwal, Miah, Wamba, & Cook, 2024). 
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Enhanced Decision-Making for Financial Analysts: 

 By providing interpretable insights, financial analysts could better understand the drivers behind 

customer churn and risk, enabling them to implement data-driven strategies that reduce attrition 

and mitigate risk. For instance, targeting high-risk customers with tailored retention offers 

showed promise for improving loyalty (Behera et al., 2023). 

Strategic Implications for Customer Retention: 

 XAI insights facilitated targeted retention strategies, with actionable recommendations based on 

customer churn predictions. This targeted approach resulted in more effective allocation of 

marketing resources and a reduction in overall churn rates. 

 Table 3 summarizes recommended retention strategies based on churn predictions. 

Table 3: Retention Strategies by Churn Probability 

Customer Segment Churn Probability 
Recommended Retention 
Strategy 

Young Adults (18-25) High 
Loyalty programs and 
personalized offers 

Middle-Aged (26-45) Moderate 
Engagement with financial 
planning services 

Seniors (45+) Low 
Continued engagement through 
investment plans 

 

Implementation in Financial Reporting Dashboards: 

Explainable AI features are integrated into reporting dashboards, providing visualizations of predictive 

insights and model interpretations. Financial analysts can view top feature impacts on customer churn 

and risk scores, simplifying complex data for better decision-making (Černevičienė & Kabašinskas, 

2024). 

 

7. Practical Applications in Financial Reporting 

The integration of explainable AI (XAI) into predictive analytics for financial products has enabled 

substantial advancements in financial reporting. This section outlines the practical applications of XAI in 

enhancing report accuracy, regulatory compliance, and strategic decision-making within financial 

institutions. These applications underscore the significance of transparency in AI-driven insights and the 

benefits of interpretability in regulatory and managerial contexts. 

 

7.1 Improving Financial Reporting Accuracy and Relevance 
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Incorporating XAI into financial reporting frameworks has allowed institutions to produce more accurate 

and relevant financial insights. By providing explanations for model predictions, XAI helps ensure that 

financial analysts and managers understand the underlying drivers of financial metrics such as customer 

churn, credit risk, and loan defaults. 

1. Accurate Forecasting of Key Financial Metrics 

o Financial products such as loans, credit cards, and investment accounts rely heavily on 

accurate projections of customer behavior and risk exposure. Using XAI, analysts can 

clarify how various factors (e.g., credit score, income, loan-to-value ratio) influence 

predictions, thereby increasing the reliability of forecasts used in reporting (Badmus et 

al., 2024). 

o For example, the explainable AI model identified that a high debt-to-income ratio and 

frequent account activity were significant indicators of credit risk. These insights have 

allowed for improved reporting on anticipated default rates, enhancing the accuracy of 

asset and liability forecasts in financial reports (Ahmed, Jeon, & Piccialli, 2022). 

2. Enhanced Interpretation of Financial Ratios 

o XAI tools enable analysts to explore the components of financial ratios like the debt-to-

equity ratio, return on assets, and loan default rates in greater depth. Understanding 

these components in relation to predictive outcomes provides a clearer view of financial 

health, offering actionable insights into customer solvency and profitability (Adam, 2014). 

 

7.2 Ensuring Regulatory Compliance and Ethical Transparency 

Financial institutions are increasingly required to ensure fairness, accountability, and transparency in their 

decision-making processes. XAI plays a pivotal role in meeting these requirements, providing clear and 

interpretable explanations that support regulatory compliance and demonstrate ethical transparency. 

1. Compliance with Fairness and Bias Auditing 

o Regulatory bodies mandate that financial institutions avoid biases, especially in loan 

approvals, credit scores, and insurance eligibility assessments. XAI methods, like SHAP 

and LIME, reveal if certain features (e.g., race, age, income level) are disproportionately 

affecting model outputs, allowing institutions to take corrective actions to meet 

compliance standards (Černevičienė & Kabašinskas, 2024). 

o A recent XAI implementation in credit scoring demonstrated that model decisions based 

primarily on income and employment stability aligned with regulatory guidelines, which 
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emphasize fairness in financial product eligibility. This level of transparency has proved 

essential for institutions during audits, as it substantiates fair and justifiable decision-

making processes (Sabharwal et al., 2024). 

2. Transparency in Risk Assessment Reporting 

o Risk assessment models that lack explainability are increasingly scrutinized by regulators. 

Using XAI, financial institutions can present not only predictive outcomes but also the 

reasoning behind high-risk classifications, which satisfies regulatory demands for 

transparency (Hanif, 2021). For instance, in assessing mortgage eligibility, XAI helped 

clarify that loan-to-value ratios and payment histories were the main drivers of higher risk 

scores, providing justification for loan denial or approval. 

o TABLE 1: Key Drivers for Risk Classification in Mortgage Eligibility 

Risk Factor Contribution to Risk (%) Explanation 

Loan-to-Value Ratio 35 
Higher values increase risk of 
loan default 

Payment History 30 
Poor history raises likelihood of 
delinquency 

Income Stability 20 
Consistent income lowers risk 
profile 

Debt-to-Income Ratio 15 
High debt burden correlates 
with higher risk 

 

7.3 Strategic Decision-Making Support for Financial Managers 

Explainable AI provides financial managers with actionable insights that go beyond traditional predictive 

analytics. By understanding model drivers, managers can craft strategies aimed at reducing risk, increasing 

profitability, and optimizing customer engagement. 

1. Targeted Risk Mitigation Strategies 

o Insights derived from XAI have guided risk mitigation in areas such as credit risk and loan 

default prediction. By identifying key drivers—such as high loan-to-income ratios and 

volatile credit histories—financial managers can develop strategies to mitigate these risks 

through targeted financial products, repayment restructuring, or adjusted interest rates 

(Henderson & Pearson, 2011). 

2. Optimizing Customer Retention and Lifetime Value 

o Customer retention strategies are critical in financial services, and XAI helps by revealing 

churn predictors. For example, a recent analysis showed that customer engagement with 

digital banking services and frequency of account use were significant factors in retention. 

By understanding these drivers, financial institutions can craft personalized retention 
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offers, such as fee waivers or enhanced service packages, aimed at high-risk segments 

(Chochol'áková, Gabcova, Belas, & Sipko, 2015). 

o TABLE 2: Retention Strategy Recommendations Based on XAI Insights 

Customer Segment Key Churn Predictors Recommended Retention 
Strategy 

High Net-Worth 
Individuals 

Low digital engagement Offer concierge-level 
digital banking services 

Millennials (25-35) High account switching Provide flexible loan 
options and loyalty 
rewards 

Small Business Owners Low credit utilization Introduce line-of-credit 
and tailored business loans 

 

1. Alignment of Reporting with Strategic Goals 

Explainable AI supports alignment between financial reporting and broader strategic 

objectives by illuminating the factors driving key performance indicators (KPIs) such as 

customer growth, portfolio diversification, and revenue streams (Vashishtha & Kumar, 2010). 

For instance, reports based on XAI analyses can pinpoint which products contribute most to 

long-term profitability, enabling resource allocation toward high-value offerings. 

7.4 Advancing Financial Reporting Automation and User-Friendliness 

Explainable AI has also opened new avenues for automating financial reporting processes, 

particularly by making reports more accessible and understandable for non-technical 

stakeholders. 

1. Automated Generation of Explainable Reports 

XAI tools can automatically generate explanations for predictive outcomes, simplifying the 

reporting process for analysts and reducing manual effort in drafting justifications. This 

automation has led to time savings and improved report consistency, particularly in high-

volume reporting tasks like credit assessments and loan eligibility (Deekshith, 2022). 

For instance, using automated explanations, analysts at a large financial institution could 

generate reports detailing reasons for credit score fluctuations, providing customers with 

transparent, actionable feedback. 

2. Simplifying Reports for Non-Expert Stakeholders 

XAI enables the translation of complex model outputs into layperson-friendly insights, 

facilitating communication with stakeholders who may not have technical expertise. In credit 
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reporting, for example, simplified explanations of risk scores have allowed customer service 

teams to more effectively address customer inquiries regarding loan denials or required 

documentation (Souza & Leung, 2021). 

 

8.Discussion 

 

The evidence derived in undertaking this research aims to unveil the prospect of using XAI in 

business BI, especially for predictive analytics of financial products. This discussion 

summarizes the study outcomes, analyses the importance of these findings to financial 

product companies, and recognises the potential of XAI to revolutionise forecasting and 

decision-making in business intelligence. 

 

8.1 Implications of XAI for Predictive Analytics in Financial Products 

The use of XAI techniques, including SHAP and LIME, in BI frameworks adds a new level of 

interpretability in the way models work. The argument associated with parsimonious 

formalisms is that individual predictions can be explained, which gives insights that may 

increase the reliability of AI models in high-stake roles such as finance, in which legal and 

customer requirements tend to be clear and fair (Ahmed, Jeon, & Piccialli, 2022). In this study, 

XAI successfully helped in improving the interpretability of the aspects of customer churn 

prediction, product adoption prediction, and risk profiling by explaining the feature 

importance to the business decision-makers. For instance, in the customer churn model, XAI 

unveiled that "Account Tenure” and "Credit Utilization” were the main factors. This helps 

financial analysts give better reasons for high risk churn predictions thus helping in 

development of proper retention strategies. In addition, contingency in forecasting the credit 

risk of default increases the capacity for rationalization of credit decisions in the financial 

institutions, a factor that enhances the regulation compliance as well as customer satisfaction 

(Sabharwal et al., 2024). In this regard, XAI enhances the model’s predictive power while at 

the same time ensuring that predictive analysis in the financial sector meets all legal and best 

practice requirements. 

 

8.2 Impact of XAI on Business Intelligence and Decision-Making 

Perhaps the most significant effect of this study is on decision making through XAI. The 

conventional machine learning models are very effective but most of them work in the so 

called ‘black box’ paradigm meaning that analysts cannot explain what specific variables 

entered into the model are being used to generate certain predictions. That is where XAI is 

helpful since it explains such outputs and makes the decision-making process more data-
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driven and consequently decreases the level of uncertainty in the actions of decision-making 

agents. 

Enhanced explainability with XAI has minimized subjectivity in decision-making on which 

customers to retain or which risks to take. For instance, knowing that customers who are 

young and use much credit are likely to churn can help financial institutions to plan special 

interventions including offering loans or entrenching loyalty programmes to reduce the risk 

of churn (Behera, Bala, & Rana, 2023). Likewise, interpretable risk assessments help credit 

institutions to embrace a preventative model of credit management by changing loan 

approval policies according to quantifiable risk factors (Ansari et al., 2023). 

This paper also establishes that interpretability is crucial for the provision of compliance in 

the financial sector which is under immense pressure in matters of both the process and of 

fairness. BI compliance is likely to be promoted by explainable outputs because credit scoring 

models, for instance, can be made transparent and fair (Černevičienė & Kabašinskas, 2024). 

By avoiding non-compliance issues, this approach helps build trust within financial services 

and for its external users and key stakeholders in externally produced AI forecast results. 

 

8.3 Benefits of XAI in Financial Reporting and Regulatory Compliance 

Explainable AI prevents such problems [of model misuse] because it deals with the problem 

of model explanation directly related to financial reporting – the process of translating new 

data into forms of interpretation that are comprehensible to people who may not be data 

science experts, including financial analysts and regulatory authorities. Since financial 

institution is in a position to meet reporting requirements especially on credit risk and 

customer data privacy the interpretability of XAI guarantees that prediction does meet these 

standards in intelligence requirement Hussain Bharathy & Aziz 2023. 

In this study, financial reporting dashboards were built where XAI visualisations were to be 

integrated for ensuring tracking and explanation of the key predictive figures among analysts. 

For instance, SHAP-based explanations of risk scores included helping compliance processes 

to illustrate how credit utilisation together with loan-to-income ratios impacted credit risk 

(Hanif, 2021). Because of these insights, it becomes possible to justify what companies do in 

audit and reports to improve on fin reportage. 

It is beneficial in harmonizing the AI-based BI with the legislation to include GDPR, CFPB rules 

and regulations. Consequently, XAI reduces compliance risks and ensures customer rights to 

explanation under GDPR compliance customer decision-making (Michael et al., 2024). All of 

these advantages prove that alongside with being technical improvement of the decision-

making process, XAI is the valuable tool enabling financial companies to meet the 

requirements of the regulations and provide the explanations for their decisions to various 

actors. 
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8.4 Limitations and Challenges in Implementing XAI in BI 

However, the present paper has outlined some of the limitations and challenges of adopting 

XAI in the context of BI systems. First, the explanation techniques such as SHAP and LIME 

incorporate additional computational load in the BI system; thus, they are computationally 

expensive and may take longer time than expected in, for example, processing large numbers 

of financial transactions (Adam, 2014). However, in high-frequency automated trading or real-

time risk assessment, this added processing lag may harm reactivity and often requires 

improving or selectively implementing explainability techniques. 

Second, the question of how to obtain both accurate interpretability and accurate prediction 

simultaneously is still open. Although decision trees offer better interpretability than many 

other models, which are gradient boosting or neural networks, they are not as accurate as the 

latter. Consequently, the accuracy of the model and the possibility of performing further 

analysis are closely tied, and this aspect has to be mitigated depending on the BI situation 

(Chochol’áková, Gabcova, Belas , & Sipko, 2015). The conflict of interest in the use of trained 

deep learning models and maintaining interpretability for XAI may restrict application of 

several models to BI. 

Furthermore, XAI acceptability relies on the nature and format of the input that occasionally 

may have bias and ethical issues. Moreover, if the training data include biases like historical 

discrimination in credit approval, the model’s predictions and explanations may also be bias, 

hence approving unfair treatment (Vermeulen 2004). This requires a strong framework on the 

use of data to track and avoid the flow of biases in the data that is used in analyses and 

predictions. 

 

8.5 Future Prospects and Research Opportunities in XAI for BI 

The results obtained in this paper create a multitude of research opportunities and directions 

for the development of XAI in BI contexts, particularly in the financial domain. One good 

outlook of research is the attempt at achieving both interpretability and accuracy by merging 

simpler models that are more interpretable to human examples with complex high accurate 

models in ensemble methods (Sharma, Kumar, & Gundewar, 2025). This would let financial 

institutions leverage super intelligent AI models while at the same time offering meaningful 

explanation at every step. 

Moreover, there must progress where real-time provide an explanation of these workings 

because such aspects are in high demand by the financial industry. Further investigation 

regarding low computational cost methodologies for XAI that can be employed which 

decrease time consumption can provide more effective BI applications for efficient decision 

making in fast growing corporate areas (Deekshith, 2022). Further research might also 

examine application of the XAI in other financing contexts that are sensitive to transparency, 

for example fraud prevention or analysis of trends in the financial markets. 
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Finally, position-oriented studies like psychology and sociology could help in furthering 

knowledge concerning how users perceive and trust explainable output of the AI. Auditors 

must be able to rely on AI-driven BI especially in areas of financial decision making that affects 

ordinary customer or investors. Understanding users’ perceptions allows researchers to solve 

methodological issues of XAI and enhance user trust in automated conclusions (Lievens et al., 

1999). 

 

9. Conclusion 

The present research confirms how the integration of XAI significantly improves the use of 

prediction algorithms in BI systems in the financial product domain. As for introducing XAI 

into BI systems, the SHAP and LIME techniques will help financial organizations to work with 

high-impact models, keeping the interpretation process transparent. The study affirmed that 

the key understanding of how customers are behaving, what risks the company is exposed to 

and product trends are essential for applying predictive analytics for better strategic planning 

and meeting compliance objectives. 

It was then the research established three overarching findings. First, applying the XAI-based 

approach in trend analysis exposed direction-finding insights in customer usage and product 

acquisition trends that can help customer retention initiatives. Second, utilizing powerful 

predictive model tools with XAI functionalities was helpful to enhance the model accuracy of 

other parameters such as customer churn and risk scores, together with the interpretability 

enhancing trust in model conclusions. Last of all, XAI enhanced the quality of financial 

reporting, where the predictive analytics complied with the regulations, or else the analysts 

could provide conclusive reports for their reports. 

In conclusion the use of XAI in financial institutions provide the following benefits; That the 

use of XAI provides real time results that are accurate and transparent in their decision making 

process. The proposed XAI framework is a significant improvement in understanding how to 

better BI financial products, presenting a roadmap for applying modern AI paradigms to the 

financial services industry. Such integration helps to advance different aspects of work based 

on strategic planning and requirements implementation, as well as to give financial 

institutions the ability to confidently use predictive analytics, which makes XAI a fundamental 

tool in further development of modern business solutions. 
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