DAY 3. CLASSIFICATION. EMINES.

EXERCISE 1 (ADA BooST) Let (z,¥:i)1<i<n € (Xx {—1,1})™ be n observations and H = {hy,...,ha}
be a set of M (weak) classifiers, i.e. forall 1 < i < M, : h; : X = {—1,1}. It is assumed that for each h € H,
—h € H and that there exist 1 < ¢ # j < n such that y; = h(z;) and y; # h(x;). Let F be the set of all
linear combinations of elements of H :

M
F= Z,@jhj;BGR]W
j=1
Consider the following algorithm. Set fo =0andforall1<m < M,

fm = f—1 + Bmhm where (B, hy) = argmin n~! Zexp {—yi (fm_l(a:,») + ﬁh(xl))} :

heH, BER =
Le classifieur final sera o(x) = sgnfu ().

1. Choosing w!, = n~'exp{—y; fm_1(x:)}, show that

S exp { =i (fro(w0) + B0 ) = (¢F = ) S iy, +o 0 D,
i=1 i=1

i=1
2. Forall1 <m < M and h € H, define
em(h) = iD’f’n]lh(l’i);éyi where D! =
i=1
Prove that setting
hp, € argmin €,,(h) and S, = llog <1€m(hm)> .
heH 2 €m (hm)

is licit.

3. Propose an algorithm to compute fM.



