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This project evaluated multiple machine learning models for predicting diabetes using the provided dataset. After preprocessing (handling missing values and train–test splitting), five approaches were compared using Accuracy, Precision, Recall, and F1-score.
Models Evaluated
· Random Forest (all features)
· Random Forest (top 5 selected features)
· Random Forest with PCA
· Logistic Regression
· Naive Bayes
Key Results
· Best Overall Model: Random Forest with selected features
· Accuracy: 77.27%
· F1-score: 0.685
· Highest Recall: Naive Bayes (70.91%), making it better at identifying diabetic cases.
· Worst Performance: Random Forest with PCA, indicating that dimensionality reduction reduced important information.
Important Features
The most influential features identified by Random Forest were:
· Glucose
· BMI
· Age
· Diabetes Pedigree Function
· Patient ID
Conclusion
Feature selection improved Random Forest performance, while PCA negatively impacted results. Overall, Random Forest with selected features provided the best balance between accuracy and predictive performance, making it the most suitable model for this dataset.

