Decision Trees and Random Forest

Decision Trees:

e Decision trees are a popular machine learning algorithm used for both classification and
regression tasks.

e They work by recursively splitting the dataset into subsets based on the most significant
attribute at each node.

e At each node, the algorithm selects the attribute that best splits the data into purest subsets
using metrics like Gini impurity or entropy.

e The process continues until a stopping criterion is met, such as a maximum tree depth or
minimum number of samples in a node.

e Decision trees are easy to interpret and visualize, making them a great tool for
understanding how a model makes predictions.

Random Forest:

e Random Forest is an ensemble learning method that builds multiple decision trees and
combines their predictions to make more accurate and robust predictions.

e It works by training each tree on a random subset of the training data and a random subset
of features.

e During prediction, each tree gives a vote, and the final prediction is determined by a majority
vote or averaging of individual tree predictions.

e Random Forest helps to reduce overfitting and increase the model's generalization ability by
aggregating the predictions of multiple trees.

e Itis a powerful algorithm for both classification and regression tasks and is widely used in
various applications due to its high accuracy and robustness.

Comparison:

e Decision trees are simple, easy to interpret, and prone to overfitting, while Random Forest is
more complex, less interpretable, and less prone to overfitting due to the ensemble nature.

e Random Forest generally performs better than a single decision tree by reducing variance
and improving prediction accuracy.

e Decision trees are suitable for small to medium-sized datasets, while Random Forest is
effective for large datasets with complex relationships.

e Both algorithms are versatile and widely used in practice, with Random Forest often
preferred for its higher accuracy and robustness.
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