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Section 1: Project Overview 

This project aims at developing a machine learning model to identify the likelihood of 

employees leaving the organization. The dataset comprises of variables like age, income, 

work-life balance and other characteristics of the organization. Features such as Logistic 

Regression, Random Forest, Decision Tree, SVM and KNN are used to assess their predictive 

power. 

Purpose of the Configuration Manual 

This manual is designed to: 

1. Guide users through the setup and execution of machine learning models for 

predicting employee attrition. 

2. Provide step-by-step instructions for dataset preparation, model training, and 

evaluation. 

3. Help users interpret model results and optimize their configurations. 

4. Serve as a reference for troubleshooting common issues. 

The manual covers: 

 Environment setup and system requirements. 

 Dataset preparation and preprocessing. 

 Training and evaluating multiple machine learning models. 

 Interpretation of results and visualizations. 

 Performance comparison and model selection. 

System Requirements 

Hardware Requirements 

1. Minimum Specifications: 

 CPU: Multi-core processor. 

 RAM: 8GB system memory. 

 Storage: 10GB free disk space. 

2. Recommended Specifications: 
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 CPU: Quad-core processor. 

 RAM: 16GB or higher for faster processing. 

 Storage: 50GB free disk space. 

Software Requirements 

1. Operating System: 

 Compatible with Windows, macOS, or Linux. 

2. Development Environment: 

 Python 3.8 or higher installed. 

 Jupyter Notebook or any Python-supported IDE. 

3. Required Libraries: 

 Core Libraries: scikit-learn 1.2.2, pandas 1.5.3, numpy 1.24.3. 

 Visualization: matplotlib 3.7.1, seaborn 0.12.2. 

 Additional Tools: scipy 1.10.1. 

Environment Setup Requirements 

Environment Preparation 

1. Install Python 3.8+ from Python.org. 

2. Install required libraries using pip: 

pip install pandas numpy scikit-learn matplotlib seaborn scipy 

Dataset Preparation 

1. Organize the dataset in a dedicated project folder: 

 IBM_HR_Analytics.csv: Contains the employee data. 

2. Ensure the dataset has no corrupted or missing files. 

Project Structure Setup 

1. Main Project Directory: 

Create the following folder structure: 

Employee_Attrition_Prediction 

    ├── Dataset 

    │    └── IBM_HR_Analytics.csv 

    ├── Notebooks 

    │    └── analysis_notebook.ipynb 

    ├── Results 

    │    ├── Confusion_Matrices 

    │    ├── ROC_Curves 

    │    └── Summary 

2. Results Organization: 

https://www.python.org/
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 Confusion_Matrices: Store confusion matrix visualizations for each model. 

 ROC_Curves: Save ROC curve plots for all models. 

 Summary: Include the performance summary table as a CSV file. 

System Verification 

Essential Checks 

1. Python Environment: 

 Confirm Python 3.8+ is installed. 

 Validate the installation of required libraries. 

2. Dataset Accessibility: 

 Ensure the dataset file path is correct. 

 Verify read/write permissions in the project directory. 

3. RAM and CPU Usage: 

 Monitor memory usage during model training. 

 Close unnecessary applications to free up system resources. 

Troubleshooting Guide 

Common Issues and Solutions: 

1. Library Installation Errors: 

 Ensure pip is updated: 

pip install --upgrade pip 

 Reinstall missing libraries using pip. 

2. Dataset Loading Issues: 

 Verify the dataset path is correct. 

 Ensure the dataset is in .csv format and uncorrupted. 

3. Model Training Errors: 

 Reduce dataset size or batch size to resolve memory issues. 

 Ensure all features are properly encoded before training. 

4. Visualization Errors: 

 Confirm matplotlib and seaborn are installed and up to date. 

 Verify that the dataset has no missing or NaN values. 

 

Section 2: Code Setup and Execution 

1. Import Libraries 

The necessary libraries for data manipulation, machine learning, and visualization are 

imported using these commands: 
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2. Load the Dataset 

The IBM HR Analytics dataset is loaded, and the first few rows are displayed to confirm 

successful loading. 

 

The following is a presentation of the code results after its execution, including the dataset 

head and other information that can be extracted from the dataset. 

 

 

3. Data Visualization: Correlation Heatmap 

This code is used to generate the heatmap, which is a major tool in this modelling 

 

 Add the generated heatmap to highlight feature relationships. 
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4. Data Preprocessing 

Categorical variables are encoded, missing values are handled, and features are split from the 

target variable. 

 

5. Standardization for Specific Models 

Features are standardized for models like Logistic Regression, SVM, and KNN. 

 

6. Train Models and Perform Cross-Validation 

Each model is evaluated using 5-fold cross-validation with ROC AUC scores. 
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The image below show cross-validation ROC AUC results for each model together with their 

accuracy. 

 

7. Model Training and Evaluation 

Models are trained on the training set and evaluated on the test set for accuracy, ROC AUC, 

classification report, and confusion matrix. 
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Each of the model confusion matrices and classification reports are well shown by this code.   

8. Summary of Results 

For the purpose of comparing the models accuracy, the following code was used. The 

summary of the summary results is shown below. 

 

The following is the summary table for all of the model. This is used so as to make easy to 

retrieve the values obtained in each of the models at ease.  

 

 

9. ROC Curve Visualization 
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This code was used for the purpose of visualizing all the models’ curves. Therefore, this code 

basically deals in visualizing the ROC Curves for the models. 

 

After executing the code, the following ROC curves was obtained. The ROC Curves has the 

False positive rate against the True positive rate. All the curves for the models are obtained 

and plotted in the ROC curves. 

 

10. Feature Importance Visualization 
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The following code is used in the visualization of feature importance for all the models that 

are used in this task.  

 

The following are the feature importance charts which are generated by the code after it’s 

execution. 
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11. Statistical Significance Testing 

This code works on the Significance of ROC AUC differences  which is tested using t-tests. 

 

The following are the T-test results obtained, together with the discussion of those results. 

The discussion also looks into the significance of testing. 

 

Section 3: Results and Interpretation 

 Logistic Regression and SVM performed well, with competitive ROC AUC scores. 

 Random Forest excelled in predictive performance, highlighting its robustness for 

tabular data. 
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 Decision Tree and KNN struggled with non-linear relationships and imbalanced data. 

 Feature importance revealed key drivers of attrition, such as Work-Life Balance and 

Monthly Income. 
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