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Instructions

Answer Question ONE and any other TWO questions.
All workings must be shown clearly

QUESTION 1[30 MARKS]

a)

b)

c)
d)

Define the following terms as used in theory of Estimation
(1) Mean square error consistency
(i) An estimator
(iii)  Unbiasedness
(iv)  Sufficient statistic [8 marks]
Which one of the following is not an unbiased estimator of 8,
given that E(x;) = 6
Ti =x1+x; +x3+ x4

TZ = le + 3X2
T3 = 4x, — 3x3 [3 marks]
Differentiate between Point and Interval estimation [4 marks]

Let x;,i = 1,2,3,4, be four independent sample observations of Poisson distribution with
parameter 8. Show that T = 1—15 (2xq + 4x, + 5x3 + 3x,4) is a biased estimator of 6.
Calculate the amount of bias. [5 marks]

Let T; be the most efficient estimator and T, be the unbiased estimator for unknown
parameter 6. If p is the efficiency with respect to T;, show that

Var(T, — T,) = %p var(Ty) [5 marks]
Find the sample size (n) of a random sample taken from a normal population with mean

. and variance 9 and given that X is the mean of the random sample such that
Plx—1<u<x+1]=09 [5 marks]

QUESTION 2 [20 MARKS]

a)

Consider two random samples xq, X, ..., X1 of size nl and y;, V5, ..., V2 of size n2 both
from normal populations such that x~N (u,,0%) and y~N (u,, 02) respectively. Obtain
the (1 — a)100% confidence interval for (X — ¥). [7 marks]



X1 _ py1-x _
b) The distribution of xis given by f(x) = {0 (1-0) X =01

0 elsewhere
Show that T = ), x; is a sufficient statistic for 6. [8Marks]
QUESTION 3 [20 MARKS]
. 1 1
a) leenf(x,H) = ;.m,—oo <x <o
Find 1(0) [15 Marks]
c¢) Find sufficient statistic for 2 where x~N (u, §2) [5 Marks]
QUESTION 4 [20 MARKS]
a) Define a uniformly minimum variance unbiased estimator (UMVUE) T of 7(8).
[5 Marks]
b) If T is a consistent estimator of 8, @(T) is also a consistent estimator of @(0) where @ is
a continuous function, Proof. [15 Marks]

QUESTION 5 [20 MARKS]

a) Let xq, x5 ... x3 be arandom sample from a Poisson distribution with parameter 6. Using
the Cramer-Rao inequality condition, show that the mean x is UMVUE of the population

mean. [12 Marks]
b) Letyq,Y,, ... ¥, be arandom sample with a distribution given as
2(B—-y)
—,0<y<
fa)={" p? y<Fk
0, otherwise
1) Find an estimator of by method of moments [4 Marks]

1i) Determine if the estimator is unbiased [4 Marks]



