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ABSTRACT: This project presents an automated loan approval prediction system using Machine Learning with a 

Decision Tree classifier, achieving 80% accuracy. Developed with Flask and deployed on Render, the system allows 

users to enter financial and personal details such as income, credit history, employment status, and loan amount to 

predict loan approval. Through data preprocessing and AI-based analysis, the system improves accuracy, reduces 

manual effort and bias, and enables faster, more transparent loan decisions, enhancing efficiency and customer 

experience in the financial sector. 
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I. INTRODUCTION 

 

This project introduces an Automated Loan Approval Prediction System using Machine Learning to improve the speed 

and accuracy of loan evaluation. Using a Decision Tree classifier with 80% accuracy, the system analyzes applicant 

details such as income, credit history, employment status, and loan amount to predict loan approval. Developed with 

Flask and deployed on Render, it provides a reliable and accessible platform that reduces manual effort, minimizes 

bias, and supports faster and more transparent decision-making in financial institutions. 

 

II. LITERATURE SURVEY 

 

Studies from 2019–2023 highlight the increasing use of Machine Learning and AI in loan approval and credit risk 

assessment. In 2019, research showed that Decision Trees effectively automate loan approval but require pruning to 

reduce overfitting. In 2020, AI-based models, especially Gradient Boosting Machines (GBM), demonstrated improved 

performance in predicting loan defaults. In 2021, studies found that Random Forest and proper feature selection 

enhanced prediction accuracy and reduced overfitting. In 2022, Deep Neural Networks (DNNs) achieved higher 

accuracy but required larger datasets and greater computational resources. By 2023, research focused on fairness and 

bias reduction in AI-driven lending systems to ensure transparent. 

 

III. METHODOLOGY 

 

The Automated Loan Approval Prediction System consists of five main modules. The Data Collection & Preprocessing 

module gathers applicant details such as income, employment status, credit history, and loan information, while 

cleaning and preparing the data through handling missing values, encoding categorical data, and normalizing features. 

The Feature Selection & Data Analysis module identifies the most important factors influencing loan approval and 

improves prediction quality using statistical analysis and visualization techniques. The Machine Learning Model 

Development module builds the prediction system using a Decision Tree Classifier and compares it with models such 

as Random Forest, Logistic Regression, and Gradient Boosting while optimizing performance through hyperparameter 

tuning. The Model Evaluation & Performance Testing module measures model effectiveness using metrics like 

Accuracy, Precision, Recall, F1-score, and ROC-AUC to select the best-performing model. Finally, the User Interface 

Development module integrates the trained model into a Flask-based web application, enabling users to enter loan 

details and receive real-time loan approval predictions. 
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IV. RESULTS 

 

The project successfully developed an Automated Loan Approval Prediction System using Machine Learning to 

improve the efficiency and accuracy of loan evaluation. Using a Decision Tree classifier, the system predicts loan 

approval based on financial and demographic data, reducing manual effort and supporting faster, transparent, and 

reliable decision-making. The results demonstrate the potential of AI in enhancing credit assessment and creating a 

more efficient and scalable loan approval process for financial institutitution.  
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V. CONCLUSION 

 

This project demonstrates how Machine Learning can improve loan approval by making the process faster, more 

accurate, and less dependent on manual evaluation. Using a Decision Tree classifier, the system analyzes applicant data 

to provide reliable and transparent loan decisions while reducing bias and risk. The project shows the potential of AI-

driven credit assessment in enhancing financial decision-making and can be further improved with advanced 

technologies to create a more intelligent and automated loan approval system. 
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