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The Best Critical Region:-

Let C denote a subset of sample space then Cis called the b.c.r of
size a for testing the simple hypothesis

HO: 0 = 90 against Hl: 6 = 91
If for every subset A of the Sample Space for which

1-p[ (* X1, %5 .., X)) EC;Hyl =
2-pl (x1, x5 .., xy) € C/H] =] (x1,%5 ..., X,) € A; Hy]

C

A

p(l error), =«
Ex.: Let x have
a binomial distribution with parameters n =10 and
pe {p; p = i,%} the simple hypothesis Hy: p =§ is rejected , and the

alternative simple hypothesis Hy: p =i is accepted , if the observed value of

X1, @a random sample of size 1, is less than or equal to 3. Find the power
function of the test?

sol.

3
- Srler-
a = P\%P =5
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=px =0 +px=1) +plx=2)+pkx=23)

= G +PHR° AP+




B= 1—-P.O.T.
Ex. Let x4, X5, ..... X, be a random sample of size 10 from a Normal distribution
N~(0,02), find a best Critical region of size @ = 0.05 for testing
Hy:0% = 1 against H,: 02 = 2 .Is the a best Critical region of size @ = 0.05

for testing Hy : 0% = 1 against H;: 0% = 4 ? Against H, : 6% = 0% > 1?
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X;\ Hy ~ N(0,1)
X{\Ho~x*(1)

z %2 \Hy~x%(10)
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p(z x? > C\H,) = 0.05
p(z x2, = C\H,) = 0.05

p(z x%, > C\Hy) = 0.95
S =183
H0:0-2=1,H1:O-2:4‘
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- —%inz <Ink.2"

>Yxt=>C

. C=18.3

EX. Let x4, X5, ..... X, be a random sample from a distribution having p.d.f. of
the form f(x; 0) = 0xP~1,0 < x < 1,zero elsewhere, show that a best
Critical region for testing Hy: 0 = 1 against Hy:60 = 2,is C={(x1, X3, ... Xy ;
C < ITizy %}

sol.

L(x1,X2,0Xn; 6)\Hp) <
L(x1,%2,Xn;0)\H1) —

1 <k

2n H?=1 Xi -




Example : X is a random variable has a p.d.f of the form f(x;0 ) =
X
Les ;x > 0,itis desired to test the simple hypothesis Hy: 8 =2 , against

H.: 8 =4 a random sample of size n=2 will be used , and the Critical
region: C = {(x1,x,);9.5 < x; +x, < o}

sol.:
1 X2

1 ™
f(x1;00) * f(x2; 6p) =z€2 *xe?

1
—1,50atxs)
2

p((xl,xz)e(]) =1 — P((xq,x2€C)

9.5 9.5—x1
1 —f f fQxq,x3)dy, dy, = 0.05 =«
o Jo

Hy ujJLcL\;.a

-x1 1 —x

1
f(x1i91)*f(x2i91)=ze 4 *Ze 4

—1
1 oa(rataz)
16

9.5 9.5—-x4 1 _1( + )
— (X1 TX
E’:fo -[o Ee4 ' deldxz = 0.69

power of the test =1- 3
1-B=1-0.69 =0.31
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