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Recap: Newton's method

To �nd  such that , when there is no closed-form
solution we use Newton's method:

Begin with an initial guess 

Iteratively update: 

Stop when the algorithm converges
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For logistic regression:U(B)
=XT(4 - p)

H2B) = - XTwX

W
=ding (Pi(1

-pi)



Some intuition about Hessians

Example: Suppose that , and

Calculate the score function

and the Hessian
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one more perspective · slopes
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morevariabilityu(B)

=> look a variabilityin ULBL. Largevariance
> easier to maximize

Esticrecession: u() =xT(Y - p)

var(u(p)) =xTVew(-p) X Var(X) =
= xiVar(Y)X

pic-pi)
p.21 - p.7

=xi P2(1 -p2)
..

pn(1 -pa]X
=XTwX =
- H(B)



Fisher information
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Def:Let11814) be a loglinelihood, and U(A =2
-

20
the score function.The information is

↑ (Q) =Vav(u(a) (0

i.e. the variance of the score, if Ois the treparameter

Yi vBernalli(pi) I(B) =vcr(u(B))
= Var(XT(Y - p))

log((pi) =B+x=
=XTwX

W =ding (pi (1 - pi))



Example: Bernoulli sample

Suppose that .
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Var(ti) =p(1 -p)

var(Eyi) =up(-p)
(independent)

L(p(x) =pSiti (1 - p)n-2i4
esp(y) =(EYi)Logp +(- tilogCt)

u(p)
=2ti- Eat.p

var (U(p)(p) +var(St ~ (n - 2iyi)L-
1 - p

(i)(1
-p) - (n -siti) p( =var(s)as=Var
-

p(( - p)

= oii =pp) *p=pp



Properties
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under certain regularityconditions, we have the following:

① ECUCC(F) =0

(this implies thatICA) =Va-(UlAIE)
=F(ur(f)(6)

② I(G) =
- E(vl(0)y)/0]

Fisher information captures curvature of log

linelinood



Example: Bernoulli sample

Suppose that .
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#[EHi] =
nELTi] =up

FpDequia-E sosi
=2P - tp) =n- m -

P

EoE---.i-icienI !

I(A

L
21 -p)z v

= +n-p
=

p+
-p(p)


