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On distributions

If y

︸︷︷︸

n×1

∼ n( X

︸︷︷︸

n×p

β
︸︷︷︸

p×1

, σ2 I

︸︷︷︸

n×n

)

and ψ are estimable fun
tions, then

then ψ̂ ∼ n

(

ψ,Σ
ψ̂

)

,

||y−Xβ̂||2

σ2
∼ χ2n−r and these two quantities are

independent.
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Con�den
e ellipsoids

Pβ

[(

ψ̂ −ψ
)′
B

−1

(

ψ̂ −ψ
)

≤ qs2Fq,n−r ,1−α

]

= 1− α

This is an example of simultaneous inferen
e: a single statement on a

multivariate estimable fun
tion using a single α-level.
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Con�den
e interval for a single estimable fun
tion

For a single estimable fun
tion with estimator ψ̂ = 


′β̂ = a

′
y,

σ̂2
ψ̂
= a

′
as2

and

A 
on�den
e interval for ψ: 
an be based on

(

ψ̂ − ψ
)
2

≤ a

′
as2F

1,n−r ,1−α

or on

P

[

ψ ∈
[

ψ̂ − tn−r ,1−α/2

√
a

′
as, ψ̂ + tn−r ,1−α/2

√
a

′
as

]]

= 1− α
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Testing hypotheses for multiple estimable fun
tions

H
0

: ψ
1

= ψ
2

= . . . = ψq = 0 vs Ha : not H
0

Reje
t H
0

if

ψ̂
′
B

−1ψ̂ > qs2Fq,n−r ,1−α
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Multiple 
omparisons

P

[

ψ̂i −
√

qFq,n−r ,1−ασ̂ψ̂i
< ψi < ψ̂i +

√

qFq,n−r ,1−ασ̂ψ̂i
i = 1, . . . , q

]

≥ 1
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Data-snooping

When q = 1 the S-method is the same as a t-test. When q > 1, 
ondu
t-

ing multiple t-tests will ruin the error rate. The S-method permit multiple

test:

Can use the S-method for data-snooping

May want to use a large α

Better than LSD: Know expli
itly the error rate

Gunnar Stefansson Tests of hypotheses in
luding multiple 
omparisons in the linear modelO
tober 14, 2022 7 / 7



Tests of hypotheses in
luding multiple 
omparisons in the linear model

Copyright 2021, Gunnar Stefansson

This work is li
ensed under the Creative Commons Attribution-ShareAlike

Li
ense. To view a 
opy of this li
ense, visit

http://
reative
ommons.org/li
enses/by-sa/1.0/ or send a letter to

Creative Commons, 559 Nathan Abbott Way, Stanford, California 94305,

USA.

Gunnar Stefansson Tests of hypotheses in
luding multiple 
omparisons in the linear modelO
tober 14, 2022 7 / 7


	Tests of hypotheses including multiple comparisons in the linear model

