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• Gradient Boosting Decision Tree (GBDT) 

• Gradient Boosting Model (GBM) 

• Multiple Additive Regression Tree (MART) 

• TreeNet



Summary

• What’s the problem? 

• How to solve it 

• An user gender prediction example 

• Xgboost’s solution



๏ 1984, Breiman et al. CART 

๏ 1996, Freund and Schapire                                                 
AdaBoost 

๏ 2000, Friedman et al.                                                     
boosting as minimization exponential error 

๏ 2001, Friedman et al. gradient boosting machine

A Little History



What’s the Problem?

• We know how to growth trees (1984, CART) 

• Trees can be combined to solve classification 
problem well (1996, 2000, Adaboost) 

• To solve general supervised problem well:  
boosting + tree  (2001, GBM)



Tree Model

• We love to growth trees: 
• somewhat interpretable 
• feature selection builtin 
• invariant under (strictly monotone) transformations 
• fast to train 

• But it’s inaccurate… 
• Let’s fix it.



A Peek at AdaBoost



Forward Stagewise Additive Modeling



Examples



Steepest Gradient Descent



Gradient Boosting



Gradient Boosting Tree Algo



Then We Can Do



Why Tree?

• high order interaction



Regularization

• Tree size 

• Shrinkage 

• Subsampling



Squared Relevance



Let’s Predict User’s Gender

• Candidate user: 205W 

• at least “rated” 10 movies 

• User with gender: 5.5W (2.7%)



Features

• #feature: 12W



Results



Interpretation



Top - 3

#M #F #M / SUM
1299 2741 0.3215
1970 834 0.7026
1538 2643 0.3679



Female Movies

#M #F #M / SUM
242 1031 0.1901
368 1210 0.2332
774 1797 0.3011



Male Movies

#M #F #M / SUM
2569 1470 0.6360
1170 538 0.6850
1755 680 0.7207



Not So Obvious

#M #F #M / #F

3923 3808 0.5074



Gender Project

• repo: http://code.dapps.douban.com/gender 

• prediction: /home2/alg/gender/gender.csv 

• 550W 

• movie, music, book, fm, group

http://code.dapps.douban.com/gender


XGBoost
• https://github.com/dmlc/xgboost 

• Win a lot of kaggle competitions 

• Features: 

• With python wrapper (also R, Julia) 

• Support external memory 

• Distributed with Hadoop (YARN), MPI… 

• Dump & load model (plain txt or binary) 

• …

https://github.com/dmlc/xgboost


Additive Training: A Second Look



Taylor Expansion Approximation



New Objective



Revisit the Objective



The Structure Score



Let’s Growth Trees



See Some Code



Gradient Boosting
is
Gradient Descent in Function Space

Thank you + Q&A
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