8.1.4. Let X1, X5,..., X190 be arandom sample of size 10 from a normal distribution
N(0,0?). Find a best critical region of size a = 0.05 for testing Hy : 02 = 1 against
H; : 02 = 2. Is this a best critical region of size 0.05 for testing Hg : 02 = 1 against
H; : 0? = 47 Against H; : 02 = 0% > 17

8.1.5. If X, X,,..., X, is a random sample from a distribution having pdf of the
form f(z;0) = 0zf~1, 0 < 2 < 1, zero elsewhere, show that a best critical region

n
for testing Ho: § = 1 against H; : § =2is C = {(ml,mg,...,wn) e < Hm;}
i=1

8.1.6. Let X1, X3,..., X0 be arandom sample from a distribution that is N(,, 6,).
Find a best test of the simple hypothesis Hy : 6, = 0] = 0, 02 = 05 = 1 against the
alternative simple hypothesis H; : ; = 0{ =1, 6, = 05 = 4.

8.1.7. Let X;,Xs,...,X, denote a random sample from a normal distribution
n

N(6,100). Show that C = ¢ (z1,z2,...,%,) :c<T = ng/n is a best critical
1

region for testing Hg : § = 75 against H; : § = 78. Find n and c so that

PHO[(Xl,Xg, R ,Xn) € O] = PHO(Y > C) = 0.05

and
Py, [(X1,X2,...,Xn) € C] = Py, (X > ¢) = 0.90,
approximately.
8.1.8. If X;,X,,...,X, is a random sample from a beta distribution with param-

eters « = f = 0 > 0, find a best critical region for testing Hy : § = 1 against
H]_ 16 =2.

8.1.9. Let X;,Xo,..., X, be iid with pmf f(z;p) = p*(1 — p)'~%, z = 0,1, zero
n

elsewhere. Show that C = ¢ (z1,...,Z5) : in < c; is a best critical region for

1
testing Hp : p = % against Hy : p = % Use the Central Limit Theorem to find n and

¢ so that approximately Py, (ZX* < c) = 0.10 and Py, (ZX; < c) = 0.80.
1 1

8.1.10. Let X;, Xo,...,X10 denote a random sample of size 10 from a Poisson
10

distribution with mean #. Show that the critical region C defined by Zm;, >3is

1
a best critical region for testing Hg : § = 0.1 against H; : # = 0.5. Determine, for
this test, the significance level o and the power at § = 0.5.



