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1 Section 1: Project Overview 
 

This section provides an overview of the project, including its objectives, significance, and a 

brief description of the models and techniques used. 

1.1 Introduction 

The primary objective of the project is to evaluate credit risk using machine learning models. 

Credit risk can be explained as the likelihood that a borrower will default on a loan, which is 

probably one of the significant problems confronted by any financial institution. Credible 

predictions of credit risk allow a lender to make wise decisions and minimize losses in money 

matters. 

1.2 Objectives 

The main objectives of this research are: 

• Performance evaluation of various machine learning models in credit risk prediction. 

• Performance comparisons for Logistic Regression, Random Forest, Gradient Boosting 

Machine, and an Ensemble Model. 

• To identify key features that contribute to accurate credit risk prediction. 

1.3 Project Significance 

This project is significant for the FinTech industry as it explores advanced methods to 

enhance credit risk assessment, potentially leading to more reliable and efficient lending 

practices. 

 

 

2 Section 2 : System Configuration 

This section describes the software, libraries, and hardware configurations used in the project. 

2.1 Software and Libraries 

The following software and libraries were used in this project: 

• Python: The primary programming language used for data processing, model 

development, and evaluation. 

• Google Colab: Used as the development environment due to its accessibility and 

computational resources. 
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• Libraries: 

o pandas: For data manipulation and preprocessing. 

o numpy: For numerical computations. 

o scikit-learn: For implementing machine learning models like Logistic 

Regression, Random Forest, and the Ensemble Model. 

o XGBoost: For implementing the Gradient Boosting Machine (GBM) model. 

o matplotlib and seaborn: For data visualization and generating plots. 

2.2 Hardware Configuration 

• Processor: Google Colab's default hardware configuration with access to GPUs. 

• Memory: 12 GB RAM provided by Google Colab. 

 

3 Section 3 : Model Implementation 

This section details the steps taken to implement the machine learning models. 

3.1 Data Preprocessing 

• Handling Missing Values: The median imputation for numerical variables and the 

mode for categorical variables are conducted wherever there are missing values. 

• Encoding Categorical Variables: These variables were categorical, and hence one-

hot encoded to put them into a numerical format. 

• Outlier Management: The outliers were capped at the 99th percentile to reduce their 

contribution in model predictions. 

• Feature Engineering: Interaction terms, temporal features and aggregated historical 

financial behavior were derived so that the model can perform well..  

3.2 Model Development 

The following models were developed: 

• Logistic Regression: Used as the baseline model. 

• Random Forest: It is an ensemble learning method that is considered to be very 

robust and accurate. 

• Gradient Boosting Machine (GBM): An advanced ensemble method that builds 

models in a stage-wise fashion. 

• Ensemble Model: This approach combines the predictions of logistic regression, 

random forest, and GBM via a soft voting mechanism. 

3.3 Model Evaluation 

Models were evaluated using the following metrics: 

• Accuracy: It is the percentage of correctly predicted instances. 

• AUC-ROC: It measures the ability of the model to distinguish between classes. 

• Precision, Recall, and F1-Score: Used to evaluate the model's performance on both 

the majority (non-default) and minority (default) classes. 
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