Machine Learning 202
Homework 2
Mike Bowles, PhD & Patricia Hoffman, PhD

This problem refers to Professor Jerome Friedman's paper: Greedy Function
Approximation: A Gradient Boosting Machine (see reference below). Use
Friedman's equations (39) and (40) on page 16 to generate 100 continuous
(real valued) functions. Fit gradient boosted trees using a squared error loss
function. Summarize the performance of the 100 gradient boosted trees that
the r function, gbm, created.

Here is the link to the paper:

Greedy Function Approximation: A Gradient Boosting Machine by Jerome Friedman

http://www-stat.stanford.edu/~jhf/ftp/trebst.pdf

Page 16 follows


http://www-stat.stanford.edu/~jhf/ftp/trebst.pdf

6.1 Random function generator

e of the most mportant characteristics of aoy problem affecting performance is the troe
nnderlving target funetion F7(x) (1] Every method has particolar targets for which it is most
appropriate and others for which it i nor, Sinee the natore of the targer funetion can vary
groatly over different problems, and is geldom koown, we compare the merits of regression free
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rales the form

F (x) = Z gzl (39]
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cally,
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where each Py is a separate random permutation of the integers $1.2. - n}, The sive of each
subser ay ds itself taken to be vandom, oy = |15 4 v, with ¢ heing drawn fromn an exponential
distribution with mean A = 20 Thos, the expected momber of inpoat sariables for each gz is

letween three and fonr, However, most often there will e fower than thar, and somewhart less
often, more, This weflects a hias against strong very high order interaction effects. Howewver,
fin Aty realivedd F'[xl there 18 a .5'.“'-":] chance that ar least a fow of the 20 funetions .r',l,u[v,ul will
inviolve ||ils-|||-.-| arder interactions, In ALy Case, F i) will he a funetion of all, o |u-s|||_x all, of
i e i|||:||r varialles,
Fach ey = a1 iy dimnensional Ganssian function
. 1 v ¢ .

el = expl ;I_I_'J.. 1yl "k"..l_';.. Lyl e
where each of the mean vectors ':.""l':'.lll: s IFIII(]l.Illlll'\. IE'II.'III.'IEITI.'(] fram the same distribution as
that of the i|||:||r variables s, The wp = 0y covanance marnx V15 also |s|||t]u||||_x IE'II.'III.'IEITI.'I:].

Specifically,
VvV, =uDu/

where 1T ds a vandom arthonormal matrix (oniform on Haar measoare] and Dy = diagd dye-d o)
The square—roots of the eigenvalues are randomly generated from a nnifonn disteibuotion o fdy -
U e B] where the limits a. b depend on the distribution of the inpot variables x.



