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• What’s a decision tree?
• Regression tree:

- How to grow a tree: decrease in squared error
- How to prune a tree
- How to predict given a tree

• Classification tree
- How to grow a tree: misclassification rate, information gain, Gini index
- How to predict

• Summary 



Tree based methods
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• Divide the input space into a number of simple regions

• Use simple prediction rules in each region



Adaptive feature selection
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• Prediction based on (a sequence of) decision rules
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Regression trees
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Goal
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How to grow a regression tree
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Tree pruning
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• Greedily grow the tree is prone to overfitting
• Tree pruning phase

- Searching over all trees      and find the one with the best fit to data and 
smallest size

• We can prune back tree branches (i.e. merge a pair of leaf nodes) 
recursively to choose the tree that minimizes the above objective
- Due to the greedy nature for the growth phase, the combined growth + 

pruning process is not guaranteed to find the optimal tree
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> Start from empty decision tree
> Split on next best attribute (feature) 

– Use, for example, information gain to select attribute
– Split on 

> Recurse
> Prune

Learning decision trees



Classification tree
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• How to split a node?

• How to predict in the end?
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