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Configuration Manual 
Enhancing Efficiency of Employee Attrition 

Prediction Using Machine Learning and Ensemble 
Techniques 

Linu Anil 
X23183853 

1. Introduction 
In the subsequent parts of this configuration manual the hardware, the software, and the 
methodologies applied to carry out the research project will be described. Framework 
provides description of the tools and environment that are required for the development of the 
machine learning models used in this experimentation as well as training and testing of these 
models. They encompasses data preprocessing involving missing value handling, categorical 
variable transformation, feature scaling, outlier removal, data balancing and feature selection, 
model development and testing and model evaluation. In the manual there are also included 
few lines of python code used during development and analyses of the research project. The 
evaluation section outlines the of the results of the findings from the work on: “Enhancing 
Efficiency of Employee Attrition Prediction Using Machine Learning and Ensemble 
Techniques”. The result of the experimented model shows that stacking model perform with 
highest accuracy of 99.59%, 100% precision, 98.30% recall and F1 score of 99.14%. The 
study also highlights how the case of the ensemble learning is useful when handling multiple 
dimensions of HR data, including handling issues of class imbalanced data and noisy input 
data. While the scope of generalization is limited by the work’s data set, the results show that 
machine learning can indeed improve workforce analysis. 

2. System Configuration 
The hardware information and software information used in this research project are as 
follows: 

2.1. Hardware Configuration 
• Operating system: macOS Sequoia 15.1.1 
• Processor: Apple M1 Chip 
• System Type: 64-bit operating system, x64-based processor 
• Hard Disk: 256GB SSD 
• Installed physical memory RAM: 8GB 
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2.2. Software Configurations: 
Table 1. Software tools specifications 

3. Download and Implementation 
This section explain how to run the project on any macOS system.The following are the 
steps. 

1. Download and install Anaconda Navigator software. 

Anaconda Navigator is the front end that enables users to install, launch, update and 
manage Python/R environments and Data Science tools such as the Jupyter 
notebooks, Spyder and many more, without even having to write any command 
scripts. 

2. Create a New Environment  

It’s a good practice to use separate environments for different projects. 
• Open the Anaconda Prompt or your terminal.
• Create a new environment with a specific Python version:

conda create -n myenv python=3.11. 5

• Activate the environment:
conda activate myenv

3. Install Jupyter Notebook 

Software/Tools Version Details

Anaconda Navigator 2.6.3
GUI for managing Anaconda environments, installing 
packages, and launching data science tools.

Jupyter Notebook 6.5.4
Interactive web application for creating and sharing 
documents with live code, equations, and visualizations.

Python 3.11.5 High-level, versatile programming language used for 
scripting, data analysis, and application development.

NumPy 1.26.4
Library for numerical computing, offering support for 
large, multi-dimensional arrays and matrices.

Pandas 2.1.4 Data manipulation and analysis library, providing 
DataFrames for structured data handling.

Scikit-learn 1.4.2 Machine learning library offering tools for classification, 
regression, clustering, and preprocessing.

Seaborn 0.12.2 Visualization library built on Matplotlib, offering high-level 
interface for statistical graphics.

Matplotlib 3.7.5 Library for creating static, interactive, and animated 
visualizations in Python.

XGBoost 2.1.1
Gradient boosting framework optimized for speed and 
performance, widely used for structured/tabular data.

imbalanced-learn 0.12.4 Library for handling imbalanced datasets through 
techniques like oversampling and undersampling.

Joblib 1.3.2 Library for efficient serialization of Python objects and 
lightweight parallel processing.
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If Jupyter Notebook is not already installed in the environment, install it using:
conda install -c conda-forge notebook

4. Launch Jupyter Notebook 
• While environment is activated, run:

jupyter notebook

• This will start a local server and open the Jupyter Notebook interface in default 
web browser.

5. Install Libraries in Environment 
Use the following commands to install the specific versions of tools and libraries:

conda install -c conda-forge jupyter 
notebook=6.5.4 numpy=1.26.4 pandas=2.1.4 
matplotlib=3.7.5 seaborn=0.12.2 scikit-learn=1.4.2

conda install -c conda-forge xgboost=2.1.1 
imbalanced-learn=0.12.4 joblib=1.3.2

6. Add Kernel to Jupyter 
To ensure environment is listed as a kernel in Jupyter:

python -m ipykernel install --user --name=myenv --
display-name "Python (myenv)” 

3.1. Dataset 
The dataset is collected from Kaggle data repository integrates data from four sources to 
provide a holistic view of workforce dynamics: 

1. Employee Feedback (2017-2022): 

• Scales of rating and feedback scores for employee’s performance and 
satisfaction.

• Trends in feedback over time.

2. Job Structure: 

• Information about organisational structure, divisions, grades and positions.
• Provides information concerning the variety of positions in the organization.

3. Office Locations (Canada & US): 

• Location data for 5 Canadian and 3 American offices: city, province/ state, 
country.

• Especially emphasizes the geographical distribution in North America.

4. Employee Attrition: 

• Year of leaving observation, reasons and relieving statuses.
• Examines the information about trends and contributing factors to turnover.

Canonical URL: https://creativecommons.org/publicdomain/zero/1.0/

 3

https://creativecommons.org/publicdomain/zero/1.0/


4. Configuration and Exceution: 
4.1. Importing Libraries 
For the implementation of the model, the required libraries must be imported for a smooth 
execution. Below figure shows the imported libraries for the study. 

Figure 1: Importing Required Libraries 

4.2. Data Visualization 
Each column in the dataset is visualised and compared with the target variable, for 
categorical columns use bar-chart and for numerical columns use box plot, this make easy 
analysis of data and it pattern. 

 

  

Figure 2: Charts to see the distribution of data against Attrition 
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4.3. Data Pre-processing 
Each In the data preprocessing step the duplicates were analyse and the dataset did not 
contained any duplicate values and missing values were analysed and 3 columns 
('LeavingYear', 'Reason', ‘RelievingStatus') contain more than 50% missing values so the 
columns were dropped. Then checked unique values in each categorical columns and found 
that 3 columns ('EmployeeCount', 'Over18', ‘StandardHours') has only one value so these 
columns also dropped. 

Figure 3: Dropping unnecessary columns 

4.4. Feature Engineering 
1. Use mapping technique to convert categorical columns to numerical with the help of 

dictionary. 

Figure 4: Covert categorical column to numerical using Mapping technique 
 

2. Using IQR method remove all outliers in the data to ensure data quality. 

Figure 5: Remove outliers using IQR method 
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3. Data split into training and testing for model development and evaluation. 

Figure 6: Data splitting 

4. The X_train and X_test were scaled using StandardScaler to make all the feature to a 
unique scale which make the training more reliable. 

Figure 7: Scaling the data 

5. The X_train_scaled and y_train were balanced using SMOTE to ensure the model train on 
each class in same level. 

Figure 8: Balancing the data using SMOTE 

6. The X_train_scaled and X_test_scaled data were under gone through the PCA technique  
with 95% n_components to reduce the data dimensionality to reduce the execution time 
and complexity while modelling. 

Figure 9: PCA for dimensionality reduction 
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4.5. Experimenting the models 
1. Experiment 1: Basic Random Forest and XGBoost models with StandardScaler. 

Figure 10: Basic Random Forest and XGBoost models with StandardScaler 
 

2. Experiment 2: Random Forest and XGBoost models after removing outliers. 

Figure 11: Random Forest and XGBoost models after removing outliers. 
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3. Experiment 3: Random Forest and XGBoost models with SMOTE 

Figure 12: Random Forest and XGBoost models with SMOTE 
 

4. Experiment 4: Random Forest and XGBoost models with PCA 

Figure 13: Random Forest and XGBoost models with PCA 
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5. Experiment 5: Hyper parameter Tuning for Random Forest and XGBoost models 

Figure 14: Hyper parameter Tuning for Random Forest 

Figure 15: Hyper parameter Tuning for XGBoost models 
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6. Experiment 6: Create stacked models using the best models 

Figure 16: Stacked models using the best models 

4.6. Evaluation 
1. Experiment 1: Evaluation of Basic Random Forest and XGBoost Model: 

Figure 17: Basic Random Forest Model Evaluation 
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Figure 18: Basic XGBoost Model Evaluation 
 

2. Experiment 2: Evaluation of Random Forest and XGBoost models after removing outliers 

Figure 19: Evaluation of Random Forest model after removing outliers 
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Figure 20: Evaluation of XGBoost model after removing outliers 
 

3. Experiment 3: Evaluation of Random Forest and XGBoost models with SMOTE 

Figure 21: Evaluation of Random Forest Model with SMOTE 
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Figure 22: Evaluation of XGBoost Model with SMOTE 
 

4. Experiment 4: Evaluation of Random Forest and XGBoost models with PCA 

Figure 23: Evaluation Random Forest models with PCA  
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Figure 24: Evaluation XGBoost models with PCA  

5. Experiment 5: Evaluation of Hyper parameter Tuning for Random Forest and XGBoost 
models 

Figure: Best parameters for Random Forest model  

Figure 25: Evaluation of Random Forest tuned model  
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Figure: Best parameters for XGBoost model  

Figure 26: Evaluation of XGBoost tuned model 
 

6. Experiment 6: Evaluation of Stacked models using the best experimented models 

Figure 27: Evaluation of Stacked models using the best experimented models 
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4.7. Comparing Results 
1. Making the results of each experiment to a data frame. 

Figure 28: Evaluation Result to data frame 
 

2. Visualizing the results of each experiment barchart. 

Figure 29: Compared visualization of experimented models 
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3. Visualizing the ROC curve of every model for easy comparison 

Figure 30: ROC curve of all models 

4. Find the best model and perform Cross Validation and make a chart for check over fitting 
or under fitting in the best model. 

Figure 31: Cross Validation of best model 
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4.8. Saving the Best model and preprocessing 
The model and preprocessing were saved using joblib library. 

Figure 32: Saving The best model and preprocessing 

4.9. Model Deployment 
The best model was deployed using streamlit. 

Figure 33: Streamlit app prediction 
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Figure 34: Streamlit app layout 
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Figure 34: Streamlit app front-end 
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