Machine Learning Activity: Feature Selection and Model Comparison
Train a Random Forest classifier on the Diabetes and/or Titanic dataset.
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1- Investigate feature selection through:
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1a - Manually selecting important features and retraining the model.
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1b - Using Principal Component Analysis (PCA) for dimensionality reduction.
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2- Train Logistic Regression and Naïve Bayes classifiers for comparison.
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3- Evaluate model performance using accuracy, precision, recall, and F1-score.
Random Forest (Original) performed best overall.
Top Feature Selection simplified the model with minimal performance drop.
PCA reduced dimensionality effectively but slightly reduced interpretability.
Logistic Regression and Naïve Bayes were competitive but less accurate.
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Random Forest (Original Features):
Accuracy: ©.7532467532467533
Precision: ©.6440677966101694
Recall: ©.6909890909090909

F1 Score: ©.6666666666666666
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Feature Importance from Random Forest

Age

DiabetesPedigreeFunction

Patientld

Feature

BloodPressure

Pregnancies

Insulin

SkinThickness

0.00 X 0.10 0.15 0.20 0.25

Importance

Random Forest (Top Features):
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Random Forest (PCA Features):
Accuracy: ©.7467532467532467
Precision: 0.6666666666666666
Recall: ©.5818181818181818

F1 Score: ©.6213592233009708
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<class 'pandas.core.frame.DataFrame'>
RangeIndex: 768 entries, © to 767
Data columns (total 10 columns):
Non-Null Count Dtype

#  Column

© PatientId

1 Pregnancies
2 Glucose

3 BloodPressure
4 skinThickness
5 Insulin

6 BMI

7  DiabetesPedigreeFunction
8 Age

Outcome

dtypes: float64(2), int64(8)
memory usage: 60.1 KB
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Insulin
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