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Gradient boosting
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AdaBoost – binary classification case

Boosting: sequentially, at the    -th iteration, apply a “weak 
classifier” (e.g. logistic regression, SVM)       on weighted versions of 
the training set (or subset). For example: 

Weighted NLL loss  

Create an aggregated “strong classifier” ( ) ( )
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AdaBoost-SAMME (multi-class case)

*J. Zhu, H. Zou and S. Saharon, Multi-class Adaboost, statistics and its interface 2 (2009), 349-360.



XGBoost
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Regularization term
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Wavelet-based gradient boosting

We again cover the case of regression & classification with the same 
model / approach

We construct a sequence of pruned trees, each considered a “weak 
learner” (e.g. XGBoost). One simpler version of this is to construct 
trees with limited depth. 

At each iteration, current model = weighted voting of the trees. 

At each iteration, we ‘boost’ the samples which the current model 
has the largest error on 

One may initialize the model with 
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Wavelet-based gradient boosting

For 

(a) Update residuals

(b) Choose random validation set (OOB=Out Of Bag)

(c) Construct a tree       using

(d) Select best M for M-term wavelet approximation 
     of k-th validation set  

(e) Update the prediction model with learning rate 
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Wavelet-based gradient boosting
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