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Decision Trees – Aggregated Piecewise Functions
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Divides (input) space into regions (nodes on lines  
categorize samples, leaf nodes on regions correspond  
to examples received). Piecewise-constant function  
(cannot learn function with more local maxima than  
number of training samples).



Decision Trees – Interrogating Your Data!



On Continuous Variables & Gain Ratio 
(Yay, More White Board!)





Ok, but is one tree 
enough?



Ok, but is one tree 
enough?



Some aspiring 
machine intelligence 

scientists can be 
musicians too, 

you know! 

Good ol’ Led Zep!
The Wingmen

An ensemble is kinda like a 
garage band…



Ensembling: Bagging and Boosting

• Ensembles can be very powerful
• Put together all classifiers (weak + strong learners)
• Intuition = different learners will pick up on different (statistical) 

regularities in feature space
• Combine different perspectives to build a more intelligent 

complex system (a  "committee machine")
• Ensemble = more powerful than component classifiers

• Bagging & boosting = create data subsets through sampling
with replacement
• Build a classifier on each subset

• Bagging, introduced by Breiman (1996), stands for “bootstrap 
aggregating”

• Bootstrap => sampling with replacement





Sort of like a 
“deforested” 
learning algorithm?





Ensemble Methodology (White Board)



Decision Boundary of an Ensemble



Ensemble Methodology, Bagging (White Board)



A Bagging Ensemble System
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QUESTIONS?
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