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Abstract: This study focuses on developing a credit risk model specifically designed for Small and Medium Enterprises (SMEs) 
using advanced machine learning techniques. The purpose is to enhance the precision of credit risk assessments, providing 
financial institutions with reliable tools to gauge the likelihood of default among SMEs. The methodology includes data 
collection from traditional and alternative sources, followed by feature engineering and model training using algorithms such as 
logistic regression, decision trees, and neural networks. Results demonstrate significant improvements in predictive accuracy, 
enabling financial institutions to make data-driven lending decisions and manage risks more effectively. This model not only 
contributes to financial stability but also promotes increased access to credit for SMEs. 
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I. INTRODUCTION 
A. Background Information and Context 
Credit risk modelling is crucial for financial institutions to assess the likelihood of borrower defaults and manage associated risks. 
For SMEs, which often lack comprehensive financial histories, this risk assessment is even more challenging. Traditional models, 
while effective for larger enterprises, often fall short in accurately capturing the credit profiles of SMEs. With advancements in 
machine learning and data analytics, financial institutions are now better positioned to develop predictive models tailored to SME 
characteristics, leveraging diverse data sources beyond traditional financial metrics. 
 
B. Problem Statement 
This research addresses the challenge of accurately predicting credit risk for SMEs. Specifically, it seeks to answer the question: 
How can machine learning be effectively applied to predict the default risk of SMEs with limited financial data? Objectives include 
enhancing model accuracy through alternative data sources and validating the model's compliance with regulatory standards like 
Basel III. 
 
C. Significance and Contribution 
This study’s significance lies in its potential to improve credit access for SMEs, which are critical for economic growth. By 
integrating machine learning models with alternative data sources, the research aims to create a more inclusive and accurate risk 
assessment tool. The findings also contribute valuable insights for financial institutions, supporting responsible lending practices 
that foster financial stability and inclusion. 

II. LITERATURE REVIEW 
The field of credit risk modelling has evolved from traditional statistical methods to complex machine learning algorithms. Logistic 
regression and discriminant analysis have historically been the most common approaches for credit scoring. However, recent studies 
highlight the limitations of these models when applied to high-dimensional data typical of SMEs. Machine learning models, such as 
decision trees, random forests, and neural networks, provide enhanced predictive capabilities and handle non-linear relationships 
more effectively. Furthermore, the integration of alternative data sources, like transaction and behavioral data, is gaining traction, 
addressing data sparsity issues prevalent in SME assessments. Challenges such as data quality, model interpretability, and regulatory 
compliance remain critical considerations in this research area. 
 

III. METHODS USED 
This study follows a quantitative, experimental approach, focusing on supervised machine learning techniques for predictive 
modelling. The dataset comprises both traditional financial data and alternative data sources collected from SMEs. The data is 
preprocessed through normalization, feature engineering, and data augmentation.  
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Logistic regression, decision trees, and neural networks are employed for model training, with performance evaluated using metrics 
such as AUC-ROC, precision, and recall. Regular backtesting is conducted to validate model accuracy and robustness. To ensure 
data security, encryption and access control protocols are implemented. 
 

IV. RESULTS AND DISCUSSION 
The model demonstrated high predictive accuracy, with decision trees and neural networks outperforming logistic regression in 
capturing non-linear relationships between SME attributes and default risk. Table 1 and Figure 1 illustrate the model’s performance 
across different risk categories, showing improved accuracy and reduced false positives compared to baseline models. Despite these 
promising results, challenges with data quality and model interpretability highlight areas for future enhancement. The incorporation 
of alternative data significantly improved model outcomes, confirming the value of these non-traditional sources in assessing SME 
creditworthiness. 
 

Table 1. Model Performance Metrics 
Model Accuracy Precision Recall AUC-ROC 

Logistic Regression 78% 80% 75% 0.82 

Decision Tree 84% 85% 83% 0.88 

Neural Network 87% 89% 85% 0.91 
Figure 1. Model Comparison Across Risk Categories 

 
V.  CONCLUSIONS 

This study confirms that machine learning models, particularly decision trees and neural networks, enhance credit risk assessment 
for SMEs by accurately predicting default probabilities. The integration of alternative data sources, such as behavioral and 
transactional data, further refines these predictions. These findings underscore the importance of tailored credit risk models for 
SMEs, contributing to improved lending decisions and supporting financial inclusion. Future research could focus on enhancing 
model interpretability and exploring additional alternative data sources to further improve predictive accuracy. 
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