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QUESTION 1

(a} Clearly distinguish between
() population and sample [2 mks]
{41} parameter and statistic [2 mks]

(b} When is an estimator said to be

{#) consistent [1 mk]
{44) unbiased [1 mk]
{444) sufficient [1 mk]
{1z} efficient {1 mk]
(c) Explain what's meant by the term sampling [1 mk]

(d}) Given a random sample of size n from a uniform distribution over the
interval {a-+8+/3), find by the method of moments the estimators for {6
mks]

(i} a
(44) 8

b &
{e) f[x;&}% ee ,x>0,6>0
=0 elsewhere
Determine the ML estimator for & [5 mks]

(f} Show that if T is an unbiased estimator for a parameter 8,
{4} a T+ b is an unbiased estimator fora 8 + b [2 mks]
(44} T Is not an unbiased estimator for 82 [3 mks]

where a and b are known constants



lg) Letxy, Xz, v+ x,be a random sample from a population with pof
fix; ) = gx 1, 0< %<1, 6 >0. Showthatt; = 1., xy is @ sufficient
estimator for & [5 mks]

YUESTION 2

{a) % is a binomial random variablé with parametéfs n and p. Glven a random

sample of n observations of %, compute the method of moments estimalors
for

(4} p when nris known
{44} n, p when both are unknown 112 roks]

[B) (%1, X2, %a) i @ randam sample of size 3 from a population with mean
value p and variance a2, Ty, Ty, T5 are the estimators used to estimate
mean value y where 8 mksl
Ty =X+ XKz -X3
T,=2% +3x3—4%;

Ty = (Axy+%s + X3)/3

(4) AreTyand Ty unbiased estimators

{44} Find the value of %, such that T isan unbiased estimator for @t
{44} With this value of A, is T a consistent estimator?

(4p) Which is the best estimator ahd why?

QUESTION 3

(a) State as precisely as possible the properties of maximum likelihood
estimators. [2 mks]

(b) Obtain the MLE's of o and # for a random sample from the exponential
population

fox ,B) = Yoo FF M, 0t x < w,f >0
yp being a constant (12 ks]
{¢) For the density function given by



fix;at) {—z (ax), 0 <x<a

=0 elsewhere
and for a sample of unit size, :
{4} find the MLE for qa, [3 mks}
(44} show that the estimator Is biased [3 mks]
QUESTION 4

{a) Prove that a minimum variance unbiased estimator {MVUE) is unique in
the sense that if Tyand T,are MVU estimators for ¥(#), then T;=T, almost
surely [8 mks]

(b} A random sample {x;, x, ..., x,) is taken from a normal population with
mean 0 and variance g2, Examine if Szwixxf is a MVUE for o2, [8 mks]

{c) (4) State Crammer-Rao Inequality . [1 mk]
{i1) Let (xy, X3, . . ., X,) be a random sample from

‘,_,—}I.
ﬁx;ﬁ)ﬂ? A, x=0,1,...
=0 elsewhere
By taking W{X)=e ™, find Crammer-Rao Lower Bound for t, where t is an
unbiased estimator for W({A). [? mks]

QUESTION 5

{a) Explain the problem of interval estimation with special reference to any
particular model [2 mks]

(b} The tensile strength {x} in Newtons for a certain type of cable was
measured for 12 samples. The results were 182, 178, 185, 184, 180, 179,
177, 185, 174, 179, 183, 186. Compute the 90% confidence limits for the
mean of x in this type of cable. [6 mks]

{¢} From the sample values 1.5, 2, .8, 1.3, 2.8, .9,1.6,4.2,3.1,1.4,2.2, .7, 1.5,
.8, obtain the 95% confidence interval for the population variance assuming
that the variable is normally distributed with unknown mean and variance
[6 mks].



{d) A random sample of 50 students out of a total of 200 showed a mean of 75
and a SD of 10.
{4) What are the 98% confidence limits for estimates of the mean of the
200 students? [3 mks}
{id1) With what degree of confidence could we say that the mean of all the
200 studentsis 75+ 17 ‘ [3 mks]



