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Sparse Boosting

Learning a classifier from labelled
examples.

Identify locus of brain activity for specific 
processing task.

(Work in progress)



Classifiers, Classifier Edge 



Weak Classifiers



The Idea of Boosting



Margin
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How Good can a Comp. Classifier be?



Loss Minimization

correctincorrect



AdaBoost: Iterative coordinate descent



AdaBoost: attributes

• Fast.
• Counter t controls the complexity of the 

composite classifier.
• Empirically:

– achieves large margins (but simple examples known 
where it does not achieve the maximum margin).

– Generalizes well to new data.

• Often used metrics:
– size of the margin
– Complexity of the composite classifier



Regularized Loss Minimization: 
Sparsity

T. Hastie et al., “The Elements of Statistical Learning”, 2001

Advantages/Disadvantages:

1. sparse solutions

2. margin maximizing as regularization relaxed [Rosset et al., 2004]

3. large computational burden (     epsilon-boosting).



Convergence Rate



Convergence Rate: more general case



Convergence Rate: proof



New Algorithm: AdaBoost+L1



Example 1: Breiman’s ringnorm.
Synthetic dataset with 0, 20, 40, 
80 irrelevant features added.

100 random training examples, 
500 random testing examples. 
Averaged results for 20 runs.

Weak classifiers are simple 
decision stumps.



Example 2: SPAM (UCI repository)

4601 training examples, 57 
features (words and symbols from 
text email). Randomly selected 
100 training examples, 200 testing 
examples and repeated 20 times.

Weak classifiers are simple 
decision stumps.

Examples: free, $, !, …, you, mail, (, …, all, people, re, …
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