Machine Learning Activity: Feature Selection and Model Comparison
Objectives
1. Train a Random Forest classifier on the Diabetes and/or Titanic dataset.
2. Investigate feature selection through:
(a) Manually selecting important features and retraining the model.
(b) Using Principal Component Analysis (PCA) for dimensionality reduction.
3. Train Logistic Regression and Naïve Bayes classifiers for comparison.
4. Evaluate model performance using accuracy, precision, recall, and F1-score.

Part 1: Building a Classifier with Random Forest
1. Load the dataset
· Use pandas to load either the Diabetes dataset (diabetes.csv) or the Titanic dataset (titanic.csv).
· Preprocess the dataset (handle missing values, encode categorical variables, etc.).
2. Train a Random Forest Classifier
· Split the data into training and testing sets.
· Train a Random Forest classifier using sklearn.ensemble.RandomForestClassifier.
· Evaluate performance using classification metrics.
3. Manually Select Important Features
· Extract feature importance scores from RandomForestClassifier.
· Select the top N important features and retrain the model.
· Compare model performance before and after feature selection.
· If you wish to visualise the important features, see: https://scikit-learn.org/stable/auto_examples/ensemble/plot_forest_importances.html 
4. Use PCA for Feature Selection
· Apply Principal Component Analysis (PCA) using sklearn.decomposition.PCA.
· Reduce the dataset to a lower-dimensional space.
· Train the model again and compare performance.

Part 2: Comparing with Other Classifiers
1. Train Logistic Regression and Naïve Bayes Models
· Use sklearn.linear_model.LogisticRegression and sklearn.naive_bayes.GaussianNB.
· Train both models on the dataset.
2. Compare Model Performance
Use classification metrics (accuracy_score, precision_score, recall_score, f1_score) to compare:
· Random Forest (Original & Feature Selected)
· PCA-Reduced Random Forest
· Logistic Regression
· Naïve Bayes

Expected Deliverables
Submit your notebook (.ipynb file) which will include the Python code, results and analysis and discussion.

