
 

Example
Let X Bin 10 p where p E

Ho p Is Ha q F Test X 3 Ho is omitted

a Find the power function
b Find P Type I error

c Find P Type II error

a T ʰ cite P X p 111511 e
b P Type I error 7 1 ex 4 E a

c P Type I error 1 7 F 1 El 3 3110 8

Simple Ho versus simple He

In order to find the best test we stabilize a PType I or
and attempt to minimize b P Type II error or equivalently
to maximize the power function at 01 7 01 P G Hs
1 P Type I error 1 8

Definition
Let o be a test Ho 0 00 vs Hy 0 01 Let C be
the critical range of magnitude a P Ci Ho P Type I error
Then C is the most powerful critical region of magnitude
a if for every other c 8 of magnitude a D we have
P C 01 PCD 0s



Theorem Neymann Pearson Lemma
Let Xs Xu v s with PDFs x o and let 01,0
Suppose we are testing Ho 0 00 vs Hs 0 01 If for
the likelihood function L I f xi o there exists a
constant K and region Ci so that
it k if X1 Xu EG and
ii Ed k if x xul G xs xu ed
iii P Xs xu EG 00 a

Then Ci is the most powerful critical region m.q.c.ir of
magnitude a for the test Ho vs Hs

Example

Let X Xu v s of N 4,08 36 Test Ho p 50 vs Hap 5
Find m.q.c.ir of magnitude

a.LIE xin 745 exp to xi n

so is EE isis
expE E ixi yo0Ejxitv5o Ex 110ÉXi v55
exp 110 xi 552 502 v

exp 1 10 Ex 525u K
10 EX bebu logk 10 Ex 525 72logk

x ̅ 72 logk 5250

According to the N P lemma the m.q.c.r.is
6 11 2 xu x ̅ Eltelggkbebull where w



is chosen so that P x Xue l p 50 a

P x ̅ w p 50 a

We know that x ̅ N n We will chose values

a 0,05 v 16
P x ̅ w 11 50 a 0,05 P 75 wiff 0,05
P 2 wit 0,05 Was 1,645 W 50 3 1195iiiiii

4 5552,47


