Introduction to Machine Learning

Boosting
Gradient Boosting with Trees 1

Learning goals
@ Examples for GB with trees

[ ooy @ Understand relationship between
model structure and interaction depth



EXAMPLE 1,2

lteration 0: initialization by optimal constant (mean) prediction 19 (x) = y =~ 0.2.
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EXAMPLE 1,3

lteration 1: (1) Calulate pseudo-residuals 7™’ and (2) fit a regression stump b!™. O O x

N
-

-
P x|y | e | AND | ) . N x x

1003 016 | 0.20 | -0.04 | 0.7 . o
2| 003|006 020 -025]| 017 P . - .
3| 007 | 009|020 | -011| 017 . '
: : : : : ; a PR
50 | 9.69 | -0.08 | 0.20 | -027 | 033 s
0 .
S0 5 100

(3) Update model by 71"(x) = #¥1(x) + b"].
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MODEL STRUCTURE AND INTERACTION DEPTH
| O 0 X

I Simutation setting:

@ Features x; and Xz and numeric.y: with n.= 500 X O
@ xq and xpare uniformly distributed between -1 and 1
o ¥ = x &) 4 5eas(5xd) . XD 1 e with ¢ ~ A7(0,1) X X

@ We fit 2 GB models, with tree depth 1 and 2, respectively.
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MODEL STRUCTURE AND INTERACTION DEPTH
/GsBM with interaction depth of 1 (GAM) O O x

GBM with interaction depth of 1(GAM) ~cic of . and o addup o
Nointéractions:ate modelled: Marginal/effects)of &; and x2 add up to x @)
joint effect (plus the constant intercept f = —0.07).

f(-0.999. -0'998)
= fh 4+ (—0.999)+'F(—0.9898)
= —0.07 + 0.3+ 096 = 1.19
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MODEL STRUCTURE AND INTERACTION DEPTH

/4

GBM withinteraction depth of 2
Interattions-between x4 andixsarermodelled:Marginat effects of x; and
x2 do NOT add up to joint effect due to interaction effects.
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