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1 Introduction 
 

This configuration manual outlines the steps and settings used to build, evaluate, and interpret 

machine learning models for cardiovascular disease prediction. The work focuses on data 

preprocessing, feature selection, model training, and statistical analysis using a clinical 

dataset sourced from Kaggle. The manual is structured to guide users in replicating the 

implementation environment and methodology. 

 

2 System Configuration 

2.1 Hardware Requirements 

• Processor: Quad-Core CPU, 2.5 GHz or higher 

• RAM: Minimum 8 GB 

• Storage: At least 10 GB of free disk space 

2.2 Software Requirements 

• OS: Windows 10/11 

• Programming Language: Python (version 3.8+) 

• IDE/Editor: Jupyter Notebook, or Google Colab 

Libraries and Frameworks: 

• Data Handling: pandas, numpy 

• Visualization: matplotlib, seaborn 

• Machine Learning: scikit-learn 

• Model Explainability: shap 

• Statistical Analysis: scipy 

3 Dataset Overview 

• Dataset Name: Cardiovascular Disease Dataset 

• Source: Kaggle, https://www.kaggle.com/datasets/sulianova/cardiovascular-disease-

dataset 

• Total Records: 70,000 

https://www.kaggle.com/datasets/sulianova/cardiovascular-disease-dataset
https://www.kaggle.com/datasets/sulianova/cardiovascular-disease-dataset
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• Key Features: age, gender, height, weight, ap_hi (systolic BP), ap_lo (diastolic BP), 

cholesterol, glucose, smoke, alco, active 

• Target Variable: cardio (0: No disease, 1: Disease) 

 

4 Dataset Preparation 

1. Load the Datasets: 

o Load the dataset using pandas and examine its structure with .info() and 

.head(): 
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2. Clean the Data: 

• Remove unrealistic and outlier values using clinically appropriate thresholds for blood 

pressure. 

• Use IQR (Interquartile Range) filtering to further eliminate statistical outliers. 

 

5 Data Preprocessing 

Feature Scaling 

• Standardize numerical features including age, height, weight, ap_hi, and ap_lo using 

StandardScaler. 

 

Final Dataset Summary 
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• Review summary statistics using .describe() to validate data normalization and 

transformation. 

 

6 Feature Selection 

Random Forest Feature Importance 

 

• Use a sample subset of 5,000 records for faster computation. 

• Train a Random Forest model and extract feature importances. 

SHAP (SHapley Additive exPlanations) 

 

• Apply SHAP to interpret the influence of individual features on model predictions. 

• Visualize SHAP summary plots to observe the top contributing features. 

Recursive Feature Elimination with Cross-Validation (RFECV) 

 

• Apply RFECV on the same sample to systematically remove less important features. 

• Select the final set of features based on cross-validated model performance. 

7 Model Training and Evaluation 
Train-Test Split 

 
• Split the dataset into 80% training and 20% testing subsets using train_test_split. 
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Model Development 

• Train three classification models: 

o Decision Tree 

o Random Forest 

o Support Vector Machine (SVM) 

 
Evaluation Metrics 

• Assess performance using: 

o Accuracy 

o Precision, Recall, F1-score 

o Confusion Matrix 

o ROC Curve and AUC Score 

 

8 Model Performance Comparison 

• Collect accuracy scores for all models. 

• Visualize and compare using a bar plot. 

• Recommend the best model based on performance metrics—SVM showed highest 

accuracy in this study.  
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9 Statistical Analysis of Lifestyle Factors 
 

Conduct Chi-Square tests to examine the relationship between lifestyle factors (smoking, 

alcohol consumption, physical activity) and cardiovascular disease presence. 

For each factor: 

• Display contingency table 

• Report chi-square value and p-value 

• Plot prevalence using bar plots 
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