Neyman-Pearson lemma
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Wald test for normal mean

11d

Let X1,..., X, ~ N(u,o?)with o? known. We wish to test

Hy:p=po Ha:p=m
where 1 > .
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Wald test for normal mean

let X1,..., X, i N(p, 0?) with 0 known. We wish to test

Hy:p=po Ha:p=m
where 1 > .

The Wald test rejects if

— 02
Xn > o+ —=z2a

J/n

We know that B(ug) = a for this test.

Does there exist a different test, with power function 8*(u),
such that 8*(uo) < acand 8*(p1) > B(p1)?
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Rearranging the Wald test for a population mean
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Rearranging the Wald test for a population mean
let X = X1,..., X, w N(p, 0?) with 0 known. We wish to
test

Hy:p=po Ha:p=m

where (1 > .

Co

The Wald test rejects if )_(n > g, which is equivalent to rejecting
when

L(u|X X,..... X,
(pe1] ):f( 1 1) - ko

L(,uo’X) f(Xla“'vX’n‘NO)

Intuition: Reject H) if the likelihood of i is sufficiently greater
than the likelihood of py.
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Example

11d

let X = X1,..., X, ~ N(u,o?)with o known. We wish to

test
Hy:p=pm Hyp:p=m
where (1 > .

The Wald test rejects when

L(p1|X)
L (0| X)

where k is chosen such that (o) = a.
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Example

Let X4q,..., X, w Exponential (), with pdf f(z|0) = e %=,
We want to test

H():H:Ho HA:9:91,
where 01 < 6y. The Neyman-Pearson test rejects when

L(6,]X)
L(60|X)

> k

Find k such that the test has size a.

9/9



L(@qu - &
(o) =k > i )

L (0, K
n /@\fix\k
Lo\ 9‘/3//“ > M
-6 S

Po\"
> prg £¢7<i (00'@\\% > & Cg\
©
> (a-aAnk v X Cﬁx

- g% 5 logux Loy C%"L
O, ’81 @_\ ~\ —C/)?()
r ~ O« e
e dnes G AL Germmeln, 0 = T
s Moy K~ Gomma ln, 05
(%M +nlog L%‘ e GL &(J&,\H(E of
=>  thoose. W Suoin fmed 4

0, - O Gowoneme Ln) 65



