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MACHINE LEARNING ALGORITHM



Understanding Decision Trees

Decision trees are powerful and intuitive machine
learning algorithms that can be used for both classification
and regression tasks. They are widely adopted due to their
simplicity and interpretability. In this post, we will explore
the working of decision trees step-by-step, accompanied
by small code snippets to illustrate the concepts.



Dataset Preparation

First, let's start by preparing our dataset. We will use a
simple example of a binary classification task, where we
want to predict whether a passenger on the Titanic survived
or not based on features like age, sex, and fare.

Building the Decision Tree

Next, we will build the decision tree using the popular
scikit-learn library in Python. We will use the Gini impurity

as the criterion for splitting the nodes.



Making Predictions

To make predictions on new data, the input features are
fed into the decision tree, and the tree traversal begins
from the root node. At each internal node, the
corresponding attribute is tested, and based on the
outcome, the traversal follows the appropriate branch until
a leaf node is reached. The class label or numerical value
associated with the leaf node is then assigned as the
prediction for the input data.



Addressing Overfitting - Pruning

Decision trees are prone to overfitting, especially when the
tree is deep and complex. To avoid overfitting, pruning can
be applied to remove nodes that do not significantly
contribute to the accuracy of the model. This helps prevent
the tree from being too complex and improves its
generalization on unseen data.



Conclusion

Decision trees are valuable tools for data analysis and
predictive modeling due to their simplicity and
interpretability. They can handle both numerical and
categorical data and are used for a wide range of
applications, including medical diagnosis, customer churn
prediction, and fraud detection. However, it's essential to
address overfitting and consider ensemble methods like
Random Forest and Gradient Boosting Trees for improved
predictive performance.



