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A. Perceptron algorithm
Let S be a labeled sample of N points in RY with

zi= (=1, ... (=D (=)™ 0,...,0) and g = (-1 (1)

¢ first components

e Show that the perceptron algorithm makes Q(2") updates before find-
ing a separating hyperplane, regardless of the order in which it receives
the points.

B. Boosting

This problem considers an algorithm similar to AdaBoost but with a differ-
ent objective function. Assume that the training data is given as m labeled
examples (z1,y1),..., (Tm,Ym) € X x {—1,+1}. Let ®: R — R be the
function defined by

®(u) = (2)

(1+u)? ifu>-1
0 otherwise

e Consider the objective function F' defined by F(a) = > | ®(—vyi f(z4))
where f is a linear combination of base classifiers: f = Zthl azhy as
for AdaBoost. Show that F' is convex and differentiable.

e Derive a new boosting algorithm using the objective function F'. Char-
acterize the best base classifier h, to select at each round of boosting
if we use coordinate descent.



