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Neyman Pearson Theorem:

Let x1, x5, n is fixed positive integer denotes a random
sample from a distribution that has a p.d.f. f(x,0) then the joint p.d.f
of x 1, X2, i

L(H; X1,X2, f(xn' 9)
Let ' and 8" be destines fixed values of 0 so that
w=1{0;0 =060 }and let k be a positive number.

Let C be subset of the sample space such that :-

< k for each point x4, x5,

SE

ii- ,Xn) € C/Hy]

k for each point x4, x5,

Then Cis a best Critical region of size @ for testing the simple
hypothesis Hy = 8 = 8’ against H; =6 =6 .

proof:
Let there are another Critical Region A with significance level « .
J o JL(6; X1, %2, e oo, Xp)dX1 A o dxy = [, L(6)

We wish to show :-

jL(e")— jL(H") >0

c A

C=((CnA)u(CnA

A=(ANC)U(An()

we found that




1-f, L(07) = [, L(67) = [0 L(67) + [onqL(67) -
Janc 1(07) = [ncL(67)

= Jenal(67) = [yneL(67)

and from the theorem:-

L(8") < kL(8") for each point in C.

L(68") > kL(8") for each pointin C

Hint L(H") > %L(G’) at each pointofc N 4

jL(H") 2% jL(H’)

CNA CNA
But
L(8") < %L(G’) at each point of C and hence at each pointof AN C

accordingly .

jL(H") s% jL(G’)

CNA ANC

jL(H")— JL(H") z% fL(H’)—% fL(e')

CNA A-C CNA ANC

from 1

2- [ L) = f, L(6") 2 [0, LO) = f,,sL (8"

then




jL(H’)— jL(H’)z jL(B’)

CNA ANC cNA

+ jL(G’)— JL(B’)— JL(H’)

CNA ANC ANC
=a—a =20

By substituting in 2

- jL(H")—jL(H")ZO

C A

- (p.o.TinC)—(P.0.TinA) =0
~(P.0.TinC) = (P.0.Tin A)
=~ Cis best critical region.
Example :

Let X; be a random variable which has a binomial distribution with n
=5andp=0,letHy =0 = % and H; =6 = %, find a best critical

region of size.

Sol:Since X ~b(n,Q)=Db(5,Q)

C;;’ 0*(1-0°>%,Xx=0,1,2, 5}
0 e.w.

.-.f(X,Q)={




X

1

2

3

4

5

Ho:f(X,1/2)

5/32

10/32

10/32

5/32

1/32

Hi:f(X,3/4)

15/1024

80/1024

27/1024

405/1024

243/1024

Ay ={x:x =0} Dl dad Y

1
(D) x= o=

32

K el i A5 X=0 =1/32 e

A, ={x:x =5}

32

PH;(A;) =PH;(X=0) =

PH;(A,) = PH;(x =5) =

243

1024

1024

1 1
PHy , (A1) = 5= =0, PH(4;) = o =

1
~ PH;(A{) > PH,(A,) Thus A, is B.C.R.of size < = o




