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Question ONE

a.

Let X;, X, ,..., X, be independently identically distributed bin(l, p) random variable. Find a most

Ho;p: Po

powerful size @ for where p,and p,are specified (p, > P,) (7marks)

1 P=P;
Show that the 1 parameter exponential family f(x;0) = exp{@(H)T(x) + D(0) + S(X)} has a
Monotone Likelihood Ratio. (5 marks)
Let the vector of random variables X = (X, X, ,..., X, ) have the probability mass function

f (x;0) where {f (x;0),0 ¢ Q} have a monotone likelihood ratio T (X) . Show that for testing

1 if T(X)>t,
H, :0<86, against H, : 0 > @, any test of the form ¢(X) =qv if T(X)=t, hasa non-
0 if T(X)<t,
decreasing power function and is uniform most powerful test. (8marks)
Define a consistent test (4 marks)
Define a uniformly most powerful test (6marks)

Question TWO



a. Show that if a sufficient statistics T exists for the family {f (x;6),0¢e Q} Q= {6’0 , 6’1} then the

Neyman- Pearson Most powerful test is a function of T. (10 marks)

b. The heat evolved in calories per gram of a cement mixture is approximately normally
distributed. The mean is thought to be 100 and the standard deviation is 2. We wish to test

Hg; 2£=100versus H,; 1 #100 with a sample of n = 9 specimens.
i. If the acceptance region is defined as 98.5< X <101.5, find the type | error

probability (3 marks)
ii. Find the type two error for the case where the true mean heat evolved is 103 .
(3marks)
iii. Find the power of the test for the case where the true mean heat evolved is 105.
This value (4 marks)
Question THREE
a. Define the likelihood ratio test (7 marks)

b. Show that if {f (x;6),0¢e Q} admits a sufficient statistics T then for testing H ;0 € Q,
against H; H ;0 € Q —Q likelihood ratio test a function of the sufficient statistics. (3marks)
c. Let X,,X,,..., X, be independently identically distributed N(, o*) random variables. Find a

size « likelihood ratio test for testing H ; 12 = 1, against H; u# 11, (10 marks)

Question FOUR

. 1
a. Let X ~bin(n, p) if N—ooand p is close to Let > find a size Let & approximate uniform

. Ho;Pp=p,
most powerful unbiased test for _ against (10 marks)
1 P=P;
b. Let X;,X,,..., X, be independently identically distributed N (O, 62) random variables.
Determine a uniform most powerful unbiased test for the hypothesis of the form

H,;02 =0} against H,;0° =0/ (10 marks)
Question FIVE

a. Let X, Xi,,..., X;, be independently identically distributed N(z;, O'iz) random variables for

i=12,..,K.Find asize o LRT testfor H; 1, = 4; against H,; 4 # 4 (15 marks)



b. Show that for testing H; 60, <0 <0, against H ;0 <6, or 8> 0, there exists a uniform
1 if T(x)>c,
most powerful unbiased size & test given by ¢(X) =<v Iif T(x)=c,  (5marks)
0 if ¢ <T(xX)<c,



