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MOTIVATION

— Supervised learning: mapping from features X to
outputs y using labeled data

— Training data consists of input-output pairs (x;, yi)

— Two main tasks:

— Classification (discrete labels)
— Regression (continuous values)

— Goal: build models that generalize well and are
interpretable
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WHY DECISION TREES?

— Linear models struggle with nonlinear relationships
— Hard to capture feature interactions

— Decision Trees:

— Recursive partitioning of feature space
— Handle nonlinearity and interactions
— Work with mixed data types
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DECISION TREES FOR CLASSIFICATION

— Goal: split data to maximize purity
— Common criteria: Gini impurity
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DECISION TREES FOR REGRESSION

— Goal: minimize prediction error (MSE)
— Prediction: average value in each leaf
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RANDOM FORESTS
— Combine many decision trees

— Use bagging (bootstrap aggregation)

— Random feature selection

— Predictions:
— Classification: majority vote
— Regression: average

Ensemble’s prediction
(e.g.. majority vote)
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TAKEAWAYS

— Decision trees are interpretable and flexible
— Handle nonlinear relationships naturally
— Random forests improve accuracy via ensembles

Decision trees are the foundation of many
modern ML methods
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Thank you!
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