Introduction to Machine Learning

Advanced-Risk VMiinimization
Logistic regression (Deep-Dive)

Learning goals

@ 'Derivecthe gradient of the logistic
regression

@ 'Derive'the’'Hessian of the logistic
regression

e @ Show that the logistic regression is a
e S convex problem
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LOGISTIC REGRESSION: GRADIENT /2
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7(X|8) = (x (x| 8) ,....x (x| 8))" € R".
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= The gradient VoRemp = (ZHRems) = X' (7(X| 8) —y)

This formula can now be used in gradient descent and its friends.
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LOGISTIC REGRESSION: CONVEXITY
Finally, we check that logistic regression is a convex problem:

We define the diagonal matrix D € R"*" with diagonal

whichis:possiblée since: m maps:inta (0. 1))

With this, we get for any w € &9 that

W ViR meW = w' X' D' DXw = (DXw) ' DXw = |[DXw|? > 0
since obviously D = D'D.

= V5 Remp is positive semi-definite = Renp is convex.

Intoduction o Machine Leaming ~ 5/5



