1a) Consider the log likelihood function for logistic regression

1(8) =X, yllog h(x') + (1 — y)log (1 — h(x?)) find the Hessian H of this function, and show that
for any vextor z it holds true that zTHz < 0

To find the Hessian

1
— T —
ho () = g(07%) = ———-

1(8) = y'log(g(87x)) + (1 — y)log (1 — g(67x))

9g(6"x) . ag(67x) (1 — g(6Tx))
al(9) _yi a0; N (1 3 yi) alog(l —g(6 x)) i 00 ( _y ) a0,
006, g(@Tx) 00; g(0Tx) 1-9(0Tx)
g6 x) a(g(8"x))
06, 20;
=y — i~ (=Y )T
g9(07x) g(07x)
d a -z _ a _
9070 = L g(n) = 2 D S M (14 ey 2 DL (—yeray

_ e’ ? 1-1+4e7% 1
T (1+e )2 (1+e %2 (1+e7?)

1
(1-F5em) = 9@ - 9@)

Now we can apply this to computing the Hessian:
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