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Wald test for normal mean

Let  with  known. We wish to test

where .
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wald test: rejectto if

Xn -

Mo > Ex
-

o/n

i.e. In Mo + E =c



Wald test for normal mean

Let  with  known. We wish to test

where .

The Wald test rejects if

We know that  for this test.

Does there exist a different test, with power function ,
such that  and ?

3 / 9



Rearranging the Wald test for a population mean

4 / 9

(xi-u=Eltir-zux+e2)=Exi-zanx+m

rejects Ho when X.> Co

2=7 2nx(Mo-u.) < 2nco(Mot) ( -n,0)

=> 2x(o-)-mtnuzucolmo-)- netma

= Ex-Exi+2Kuo-u-mirne? Zucolou
- nuc nu

E(xia" - ELXiazuclore-man mai
I =1 i =1

=- EXi+Eira-matilZa

= Enzina explain-matesiZa
-

- ho

f(X., ...,X-ba > Yo
=1 x-,X-(Md)



Rearranging the Wald test for a population mean

Let  with  known. We wish to
test

where .

The Wald test rejects if , which is equivalent to rejecting
when

Intuition: Reject  if the likelihood of  is suf�ciently greater
than the likelihood of .
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Neyman-Pearson test
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Let X.., Xu be a sample from a distribution

withprobabilityfunction of, and parameter 8.

To test Ho: 0 =00 vs. MA:G =0, ,

the Pearson test rejects to when

** ** > As

where his chosen so thatB(80) =2.



Neyman-Pearson lemma
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Lemma: the Neyman Pearson testis a verymost
-

powerful level a test ofH0: 0:Gc vs. HA:0 =0,
--

(i.e., Bro(8) IB* (0) for
any other

a leeltest).

Bet: Casider testing
Ho: &G, vs. HA: GEN,

LetCa be the setof level-d tests for these hypotheses.

A testin Ca is the uniformly mostpowerful level a test
-

if B10) =B*(8) FGe , I
for all othertests

TB*=paver of another test in C



Example

Let  with  known. We wish to
test

where .

The Wald test rejects when

where  is chosen such that .
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->
wald

testespotheses
is

a

uniformly



Example

Let , with pdf .
We want to test

where . The Neyman-Pearson test rejects when

Find  such that the test has size .
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B200)
=1 =P.()

=

- - ,Eixi

↳(x) = e 7 ↳

200 ⑦ Auditi

=> exe dixi (0.013 (E)
=2 (O.-EiXi logh + -log(

=> Eixi> logn + rilog (i)
--0,

we know XiGammal, b Saxi(*) =pexe**
i=1

under Has Eixi Gammaln, Od

it choose issuch that trotti)-upper a aventive of

Gamma In,
ob


