MATH10282: INTRODUCTION TO STATISTICS
SEMESTER 2
SOLUTIONS TO QUIZ PROBLEM 10

Suppose X1, X»,..., X, is an independent random sample from Exp (). Consider the test for
Hy : 60 = 07 versus Hy : 6 = 05 with

n
ZXZ' <c
i=1

as the rule for rejecting Hy.

n
Let Z = Z X;. Suppose n = 1. Then the type Il error probability is
i=1
Pr(Type IT Error) = Pr(X; > c|69)

1-Pr(X1<c|by)

1 —Pr(Exp (62) < c|62)
1 [1 = exp (~620)]

— exp(~a0),

so the statement holds when n = 1. Suppose now n = 2. Then the type II error probability is

Pr(Type IT Error) = Pr(X;+ X2 >c|69)
1—P1"(X1+X2 <C’92)
= 1—Pr(Exp(62) +Exp (62) < c|62)

= 1- / {1 —exp [—02(c — )]} b2 exp (—bO27) dx
0

= 1—/ 926Xp(—92$)d$—/ 0 exp (—b2c) dx
0 0

= 1—[1—exp(—bac) — Oacexp (—bz¢)]
= (14 62c)exp (—bac),

so the statement holds when n = 2. Next, assume that the statement is true for n = k — 1, that is

k=2 k2
Pr (Type II Error) = |14 602c+--- + (2}%_2)'] exp (—bac) .

The statement also holds for n = k since

Pr (Type II Error)
= Pr(Xi+--+X,>c|b)



= 1—PI‘(X1+"‘+Xn<C’92)

_ 1_/00{1_

= 1—/ 02 exp (—bax) d:U—I—HQeXp(—QQC)/
0 0

95_2(0 — z)k2

1+6(c—z)+ -+ k—2)!

] exp [—0a(c — :17)]} 09 exp (—box) dx

052 (c — x)k2] d

1+6(c—z)+ -+

(k—2)!
L /OCHQeXp(—02$)d1'+02€Xp(_020) [x B 92(0—2$)2 I W]C
= exp(—bac) + Oz exp (—02c) |c+ 92022 4+ + 0(’2;26’;'1]
= exp (—bac) + exp (—bz¢) lﬁzc + 0%262 + -+ %]
= 1+92c+9%202+--~+%]e><p(—926)-

Hence, the result follows.



