
Convergence of the MLE, Wald
tests
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Recap: convergence of the MLE

Under regularity conditions,
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(consistency)

Casymptoticidentity normality)matrix

written another way: ↑

I, =1,y,
z

V

m1,
= (0) (F- -0 - NCO, I)

Now (F.(A =

-n Eclog f(Yi 10)]
=

=Flog-ci18]

=
- E2Eon logfCit]

= - E(v2 lgf,4,....,Yu(0)]
=(b)

=>1 (0) (En -O i N(0, I)



Regularity conditions
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some sufficientregularity conditias:

· The dimension of t does not change with n

· flyst is a sufficiently smooth function ofO

·we can swap integration and differentiation

· o isifiable (basically, fly10,)
#f(ylOd

if0.F02)

Ois noton thebandary oftheparameter

space



terexample: xxx2, ty ...
in Uniform (0,

E. =X(r)
Similar to previous lecture, nCE-8) is-Exparatial (E)

P

un(On - A =
1.n(F- - 0) -> ⑧
N m
m 5 - Exp(t)
-> 0

mycnoiteasviolatoissmooth at0, so I, L8) is noteatined

#
a ①

·can'texchange derivatives integrals
Loomain of integration depends on 8)



Canterexample:
-

suppose we measure some atcome form individuals, and
we take two measurements for each individual:

Yu,4,z - N(ei,02)

421,42z vN(uz,0))
:

Yay, zz
- N(nn,02)

we wantto estimateof. Some math gives

2 = 47v (Yii - yie -E2, nottoo
2

paritycondition violated:Aparameters increases withn



Application to logistic regression
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I (G)(E
-

- g) -> N(0, I)

Tie Bernoulli(pi)

log(y) =BTXi goal:estimateB

&(B) =xTwX W =ding (pi (1 - p.))

(xiwx)
=

(B - p)= N(0,I)
we dcitactually know B, some don'tliner the w

=>use W= diag(Pi(li)

(xiwx)
= (B -B)t NCo,I (basically, Slutshy's)

Cathe
(XTwx)"=vc(d stuff)

=> is =N(13, (XTwx)*) [cotheware,...=>Bj v N(Bi, vur(B;)) stuff)



Wald tests for single parameters

Logistic regression model for the dengue data:
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z =E) INCo1
usu d Gam
- 12)

parake="probabilityofour data or more extreme"

=P(/z)>(z))Z vN(0,))



Class activity

https://sta711-s23.github.io/class_activities/ca_lecture_16.html
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Class activity
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<- var(B) =(XTwX*

I same result!

&
<



Class activity
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