This involved training and comparing different classification models on the selected dataset. 
The models include;
· Random Forest Classifier (Original, Feature Selected, and PCA-Reduced)
· Logistic Regression 
· Naïve Bayes
Each model was evaluated based on standard classification metrics: accuracy, precision, recall, and F1-score.
The Random Forest Classifier performed exceptionally well due to its ensemble nature, which reduces overfitting and enhances predictive accuracy. It handled missing values effectively and leveraged feature importance for better predictions. However, when the model was retrained using only the most important features, there was a slight reduction in accuracy. This was because some features that had subtle but valuable contributions were excluded.
On the other hand, the PCA-Reduced Model used Principal Component Analysis (PCA) to reduce the dataset's dimensionality, eliminating redundancy. While PCA helped with computational efficiency, it also led to a slight reduction in interpretability. The PCA-transformed dataset yielded moderate classification performance, but it was slightly inferior to the original Random Forest model due to the loss of some information during dimensionality reduction.
Logistic Regression, a simple yet effective linear model, worked well on the dataset but was outperformed by Random Forest in terms of accuracy and robustness. The model struggled with complex relationships and nonlinear patterns in the dataset, leading to suboptimal precision and recall scores.
Naïve Bayes performed relatively well, especially in handling categorical variables. However, due to its assumption of feature independence, it was not as accurate as Random Forest but had a fast training time. It is a good choice for high-dimensional datasets but struggles with correlated features.

Key points:
· Random Forest (Original) provided the best overall performance, balancing accuracy and precision.
· Feature Selection slightly reduced model complexity without a significant loss in accuracy.
· PCA reduced computational cost but had slightly lower performance.
· Logistic Regression struggled with complex patterns but remained a strong baseline.
· Naïve Bayes had the highest recall, making it useful in scenarios where false negatives are costly.
Last but not the least ;
· Random Forest (Original) remains the best choice for this dataset due to its superior performance.
· Feature selection is a good alternative if computational efficiency is a concern.
· PCA can be beneficial for dimensionality reduction but may lead to a slight drop in accuracy.
· Logistic Regression is a simple and interpretable model but lacks robustness for complex datasets.
· Naïve Bayes is efficient and works well with categorical data but makes strong independence assumptions that limit its effectiveness



