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1. Answer question 1 (Compulsory) and ANY other 2 questions
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QUESTION ONE (20 MARKS)

a) Define clearly the following terms as used in estimation theory.
i.  Consistency
ii.  Completeness
iii.  Unbiasedness

iv.  Sufficiency (8marks)
-0pgx;
b) Let X;, X5, ..., X, beiid Poisson random variables with f(x;, 8) = z x_? X =
0,12, ... Show that x is consistent for 8 (8 marks)
¢) Let X;,X,,.., X, beiid N(u,o?) . Find a joint sufficient statistic for 6 =
(1, 0%)
(8marks)

d) Let xq,x,,...,x, be arandom sample of n observations from a population with p.d.f
f(x) =0x%71 ,0 < x < 1. Find the Maximum Likelihood estimator of .
(6 marks)

QUESTION TWO (20 MARKS)

a) Letx,x,, ..., x, be arandom sample of n observations from a population having
20 —-x),0<x<8

p.df f(x) = {E
0, otherwise
Obtain the mean of this distribution hence show that 3x is consistent for 8

(10marks)

b) Let x, x5, ..., x, be a random sample of size n from N (u, 52). Find the Cramer

Rao lower bound for estimation of the square of the mean. (10marks)

QUESTION THREE (20 MARKYS)

Find the estimator of « and g in

[@th) ya-1(1 —x)f~1, 0<x<1,a>0,>0

, f (x) = { rarp
0, otherwise
By method of moment. (20 marks)

QUESTION FOUR (20 MARKS)

a) Suppose we have a random sample of size 2n from a population denoted by X where
(X)= u,Var(X) =02 Let X, = izl?;ll(xi) . X, =% ™ (X)) be two estimators

of u. Investigate X; and X, for unbiasedness and consistency. Which between the two



IS the better estimator of p. (12

marks)

b) Use the Lehmann Scheffe method of construction of minimal sufficient statistics to
find the minimal sufficient statistic for 8 = (u, %) given x4, x5, ..., x,, are iid
random variables from N (u, %) 8
marks)

QUESTION FIVE (20 MARKS)

a) Letxy,x,, ..., x, be arandom sample from some population with finite mean u and
finite variance o2. Show that the sample variance $% = %Z?zl(Xi — X)? is biased for

the population variance. (10marks)

b) Let x4, x5, ..., x,, be a random sample of n observations from a population having p.d.f

1 —x/
—e /10 ,0<x< o0
R
0, otherwise
Find unbiased estimators of 8 and 62 (10 marks)



