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Introduction

e Let X ~ N(u,c?) where o2 is known, Consider the hypothesis
Ho : 1= po against Hyi: p # po

e Here the alternative implies that p < po or > pg. Therefore
it is a two sided alternative.

e A possible test procedure for Hy : it = j1p against the two sided
alternative is based on the critical region.

w={x<c or X > c|H}

where ¢; ¢, are constants to be determined such that

P[X € w|Hy] = «
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e This means that ¢; and ¢, satisfy

P[)_< <c or X> G|Ho) = «

P[)_( < C]_‘HQ] + P[)_( > C2’Ho] =«

Plave < o) Plave > S =

z<c1_M°]+P[z>C2_“°}:a

a/v/n a/v/n

P
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e One way of choosing ¢; and ¢, is such that:
P[z < —\/ﬁ(cl — Mo)] = P[z > —\/ﬁ(q — HO)} = %
o o

This is a case of two sided equal tailed test.

e Then /A
n o
~ —_ = —Za — — — Zo ——
o (Cl /’LO) 22 G Mo 22 \/ﬁ

and

n
7(C2—Mo):—2%—>cz=ﬂo+z%ﬁ
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e Thus the two sided equal tailed test is to reject u = Jo whenever

N N

x<,u0—z orx>,u0+z

e We note that this two sided hypothesis has two different critical
regions:

I

g
wi ={x:X<po— —=2Za}

Jn

and

g
— :_> _22
Wa {X X ,u()-i-\/ﬁ 2}

e Since the two regions are different there exists no critical region
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Suppose that Xi, X, ..., X,, from a random sample from a normal
distribution for which 1 is unknown and the variance 02 = 1.
Suppose also that g is a certain specified number and that the
following hypothesis are to be tested:

Ho : it = po against Hy @ # o

Finally suppose that the sample size n = 25. Consider a test
procedure such that Hy is to be accepted if | X > ug| < ¢. Determine
the value of ¢ such that the size of the test will be 0.05
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o X ~ N(u,1),n=25x~ N(u,1)
[ ]
O={X:|x—po| <c}=a=0.05
PIX € w|Ho] = 0.05
=1— P[X € &|Ho| = 0.05
= P(X € @|Hy) = 0.95

= P[|X — p| < c|Ho] = 0.95 (1)
:P[—c<)_<—u<c|Ho]:O.95
L i I Y

lijva = 1ve <
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Solution Cont'd

[ ]
P[—+/nc < z < v/nc] = 0.95
[
P[—5¢c < z < 5¢] = 0.95
[

Za 1.96
p— g —_— ——= —— . 2
5¢ ze = ¢ s 5 0.39
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Thank You!
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