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Invariance of the MLE
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Theorem (invariance ofthe MLE:(see Theorem 7.2.10 incB)

-be the MLEof 0. For any function ? (0),

the MLEof ICOis i (8)



Maximum likelihood estimation for logistic
regression

Suppose we observe independent samples
. Write down the likelihood function

for the logistic regression problem.
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Iterative methods for maximizing likelihood
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u(B) =2b
= xT(t - p) =0

no

score function wantBst ULB*) =0

butno closed-form solutions

(C)
Idea · 1) Startw/ an initial guess B
-

2) Update guess to BM, which is

Chagefully) closer to B*

3) Iterate!



Newton's method
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wantpst ULBM
=

0, given initiaigress B

First-order Taylor expansion around pid

u(B4) =u(p(9) +usia(p* - p)e)
11

o

=> u(B(a) +CBioR(p-p00
=>B* =p(x) - (upia)"Usp"e)
-
we can

evaluatethis!
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Newtari's method
->

1) Initial guess pl

2) Update:p(r =p( - (H(B())"n(B")

3) Step when pleapot

①ticregression: u(p)
=xT(t - p)

H(p) = ·(B) =z XT(H- p) =E e
2B

· Under certain conditions (which now fologistic regression

(( - B*

if p() is sufficiently close to B*



Newton's method for logistic regression
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Example

Suppose that , and we have

Use Newton's method to calculate  (you may use R or a
calculator, you do not need to do the matrix arithmetic by
hand).
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