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Critical Region

Def.: The rang of values of the test statistic (sample point) that
according to give test, call for rejecting the hypothesis being
tested is called the ( critical region ) of the test denoted by C.
There for Cis the subset of the sample space, which in
accordance with a prescribed test, leads to the rejection of the
Null hypothesis H
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Thus a can be mode zero by choosingC # @

that is a dopting a rule of never rejecting Hy
But this implies c© Qe , B =1.
similarly, when C Qe , thenf =0,anda=1

therefore to make a just close to zero it will be found that this
tends to make B large and conversely.

Def . The power function

Of a Hypothesis H, : 8 = 6, against an alternative hypothesis
is that function denoted by K(6 ), which yields the probability
of rejecting Hy , given 8 s true.




K(@ ) =P{reject Hy : 8 =0, ,given @ is true }, therefor the
value of the power function at parameter point is called the
power of the test at that point.

In testing a hypothesis, the power function K (6 ) will play the
same rule of M.S.e ( in the estimation), to finding a good test
or in comparing true test.

An ideal power function K(6 ) will be K(8, ) and K(6, ) =1
because we don't want to reject H, , when Hy is true and we
0.want toreject Hy when H, is false.

Remark : The probability that Hy : 6 = 6,

is accepted given 0 is true is called the Operating characteristic
function ( O.C) of the test.

i.e O.C(6)=p{accept Hy: 0 =86,,givenistrue}
Example (1) : Let x have the p.d.f

p(x,0) = *(1 — )1~ x=0,1 ,0<6<1

the test the simple hypothesis H, :0 = i

against the alterative composite Hypothesis H; : 0 < i ,
suppose that the critical region is :
C={ (X1, X2, eer X10) 5 Ljmq Xi <1 }
find a- The power function k(6 ) b- o«  c-The power

of this test at 6 = — d- 0.c e-ﬁatgzi
16 16

sOl.: since x~ B(1,0)

let y=Y12x, - y~B(10,6)




fly)=C}° 0Y(1—-6)1% y=012,....

a- k(@)=p{y<1/6}
=p(y=0)+p(y=1)

10 90 (1_9)10 + C110 91 (1_9)9
= (1-6)°[1-6+6'7]

b- k(90)=C0()0()10+ CO()l()9
13/4(%)9

Power function of the test (8 = 1—16 )

= a () @0+ aa’
K( 8 =1/16) = 25/16(1_6)9 Lia slaall S,

0.C(6 )=1-K(0)
=1-[C3°0°(1 — )10 + ¢80t (1 - 6)°

15
B=1-25/16(3)°

Example(2) : Let x; , x5, ..., X, be distributed with N(6 ,1)

the test the simple hypothesis Hy:0 = 0, against H;: 60 = 1
The critical region is C = { (X1, X2, ....., X10) ;X = k}

Find nand k such thata = = 0.01

sol.
x;i~ N(6,1)

> 1

_ 1
X|H, ~N(0 ,—
[Ho ~N(0,—)

_ 1
X|Hy ~N(1,-=
[Hy ~N(L,~)




Hy <asob asia = 0.01 ad o) ey

bl sl Jslas e
0.99 =p(z < Vnk)
vnk = 2.33.. (1)
also B =p(X<k;0=1)

0.01 =p(z <T
\/_

0.01=p(z< Vnk—-1)

Vn(k—1)=-233..(2) Do 2 gasdall 156l Jslas
by solving 1 and 2 we find that

n=22,

Example (3):

Let X3 X, be a random sample for size 2from Exponential with

parameter 8, to test the simple hypothesis H, : 8 = 2, against
H,: 60 = 4 ;the critical region C ={ (x4, X2) ;x; + x5, = 9.5}

find the probability of type | and type Il , as well as the power of the test.

sol.
as x;~exp.(8) fori=12
then Y =x; +x, ~I'(2,0)

1
g, 0) = 72 e K] 0<y<o

[e%e) oo 1 Y
a =p{c}=p{y=95; Ho} = [, 9(y;2)dy = [, ye 2dy =0.05

9.5

9.51 y
c4)dy = — ye~=dy = 0.69
g(y;4)dy fo TeYe 7

B=p{y <9.5H}= j

0

p.o.t.=1--3 =1—0.69=0.31




