
Wald tests
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Recap
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wantto testHo:B, FB2=0 HA:atleastone of

By Bz =0

>B2] =[° °i][-] =

cB

B =N(B, R
-(B))

= CB =N(CB, cR
-

(B) (T)
f
identity

matrix

=>(1
-

B) cT)(CB - kB) =N(0,I)

If EwNCO, I) ZERE, then ZZ-YE

=>(-cB)Y((
-

(B) ci)
-

(B -x) =xe
G =lengthofCB



General Wald test

3 / 12

logistic regression:Vn=ICB) (using MLEBY

LetOGRP and leton be an estimator such that

v
- (--0) - No,I

1 =7 ·n =N28, VuL(
Let CERE. To test

Ho:CO =U0 HA: CO FUo

En =(cvncTE (cEn-Vc] Zn NCO, I) under Ho

LetWr=(CEn-UdT (CVnCT)(Cn-Ud) =ZZn

Under Ho, Wn=X

Wald test' specifies x [0,13

rejects to when Wn> *, a

x, zupper a quantile atXEwe
Xa,



Class activity, Part I

https://sta711-s23.github.io/class_activities/ca_lecture_18.html
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Ho: B =[]
n

B =cB Do

is =(B) (B) =xis

v =F-B)
=vardvarc,

Call Mariances)

I call the varcesIcovariances) I Var(Bn)
CVnCT = varis) Car(a, Bn) -L Icarls, Bu) Var(u)

teststatistic:cis Bub(ee](*)(wa)



Class activity
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I (B) =

vcar (model)

-

-Wi

Under Mo, Wn*Y2 =
parameters tested

Reject when W- > x2
2,x



Class activity
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=2,0.05
a per quantile

Wn=85.6 > N2,00s
=>reject Mo!

2.6x10-19EFun O
85:0



A different question

We have the model

We want to test whether there is a difference in the chance of
survival for second and third class passengers, holding age and sex
�xed.

What hypotheses should we test?
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Ho: By=By HA:B3 Bu

Bu - B3
=0 Bu -B

=O

loca!Choose 2 St CB =Bu- B3



Contrasts
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Class activity, Part II

https://sta711-s23.github.io/class_activities/ca_lecture_18.html
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Class activity
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Class activity
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A two-sample test for a difference in means
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