CSCE 633 Regularization in Logistic Regression

1, o(wlx)>0.5
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0, otherwise > o(n) = I4e™n

Model: f:x =y, f(x) = {

Training data: D = {(x1,91),..., (XN, YN)}

Evaluation through cross-entropy error (no regularization):
E(w) =— 27]:[:1 {ynlog [J(WTXH)} + (1 —yn)log [1 — J(WTXH)}}

Evaluation through cross-entropy error (/2-norm regularization):
Ew)=-"N, {ynlog [oc(WTxn)] + (1 — yp)log [1 — o(Ww'xpn)] } + AW!w

VE(w) = Zﬁ;l (c(W'xn) = Yn) Xn + 2AW

Approximate solution through gradient descent:
wk+1)=w-—a (ijzl (c(Ww'xn) — yn) xn + 2)\w>
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= ZO’(WTXn) . (1 — O'(WTXn)) . (xn . XnT) + Mpxp
€[0,1] €lo,1] eRDxD

The above Hessian is positive semi-definite, since both matrices XpXn! and Ipyp are positive
semi-definite.



