
Fisher scoring
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Recap: Fisher information
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Def:LetlIGH) be a loglineinous,
and u(0) =1 The information

20

is
I(b) = vc-(u(0) (0)



Properties

Theorem: Under appropriate regularity conditions,
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#[g(t)] =Sgly)f(y (dy

g(y) =u(E)

Proof:ELUCODI8] =ELElC01) 18]
=E[Elogf(y(8) 18]

=E(x18 8
f(y18) (E] = )f(T18) 1(8) by+(f)

=Sf(y(0) by reacird regularity:
I swap derivative and integral

= f(y(c) by <see Casella Berger 2.4)

=i6 1 =0
/S



Properties

Theorem: Under appropriate regularity conditions,
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C logf(+(f) = 8 f(y)0
20
->

f(y (0)

Poof: - ECEn CCEN 18] = - ECE log f(TL8 18]

=
- E(c(Eulg f(Y(8))18] = - E(E)f(*(10]

-2 f(y(8)
=
- - - Por)" 18][(+18)

f(Y(8) It=
-E 0] #[ (zy-1.g

f(Y(0))18]
f(y(f) -
-

:ELUCED" 18] (ELULA 18]22Sf(y(G)oy = 0
=Va- (UL8)(0) =0)



Fisher information vs. Hessian
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For logistic regression:

I(B) =XTrX
=

- H(B)

under requiarity conditions, ICB) = - ECHCB]

Iand I are not always the same

Example:t,..... In
in Bernalli(p) depends

observed data

4 -p)2

-

orecoupairinadiame& oces not

depers on the

observed data

in general, MLA) can be more workto calculate

=>typically use I(8) in place ofMCO)



Fisher scoring
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Newtais method: B(r - H-(B(r) u (B()
m

replace w/1-(B(r)

1) Start withinitial guess p()

2) Update:p(R =p(r +1
"

(B(r) u (B(r)

3) Step when plots a Bit



IRLS for logistic regression
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p(
+i

=B4 +(XTw"x)"xT(4 - p")

= (x
+wax)"XTw"x ple + (x+w( x)

+

xi(y - p(u)
~

identitymetrix

=

(XTw( x)
+

XT wH(Xp(x +(w")
+

(4 - p())
-

z(0)

=>p(+
y

=(XTw(x)Xw" 2* at↑ working responses
-

iteration r

Linear regression: i=(x,y)
+

xi y

·actually doing weighted least squares with

weightswill, responses EM", explanatory variables



Suppose t =xB + 2 2-N(0,w -) callow non-constant

variance)

Ey =w2xB +wz W=ding(w,...,w.)WE = oicg(vi)
no me

new

Yw Xw En 3 w N(0,I)
Var(WEs) =WEw"wE =

1
Yw = XwB +Ew

B =(uxi"Xutw

=(XTwX)
+

x-wy



A preview of Fisher information properties
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