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SECTION A: COMPULSORY

QUESTION ONE (30MKS)

a) Lletxy, x,..,x, be arandom sample of size n from a population with Poisson distribution with parameter x. Find
the UMVUE ofe™

b) The following data gives the distribution of life {t)in hours of 337 electric bulbs of a certain manufacturing company.
Assuming that the distribution of t follows the exponential law

1. =t
f(t:9)= 563 >0t20
0 elsewhere

Find the estimate of the characteristic 8 by the method of MLE given the data:
' Life in hours 0-50 |51-100 | 101-150 151-200 | 201-250 | 251-300 | 301-350 | 351-400

| frequency 100 68 48 31 42 23 15 12
c) i) Define the term sufficient statistics
ii) Let xy, x5, ..., x,be a random sample from a negative exponential density
fe~b* x=20
(x:6) = { =
/ 0 elsewhere

estimate & by the method of moments.
SECTION B: ANSWER ANY TWO QUESTIONS
QUESTION TWO (20 MKS)

Let Xy, Xy, ..., X, be a random sample from a normal distribution for which the mean is & and variance ¢ both parameters
unknown.

a) Obtain the unbiased estimator for 8 and o2
b) Obtain the C- R lower bound for 8 and ¢?

QUESTION THREE (20 MKS)

a) Define the term an unbiased estimator

b) Arandom sample of size n families each of two children, gave n, families with zero boys, n, families with one boy
and nsfamilies with two boys. It is assumed that the sexes of the two children are independent and that the
probability of a boy is 7 at each birth. Find the MLE of mand show that it is an unbiased estimator.

QUESTION FOUR (20 MKS)
A random sample x4, X5, ..., X, comes from a binomial distribution iid as

(:) 6*1 -8y x=012.,n

0 elsewhere

P(X|9)={

where n is known but € is unknown 0 < 8 < 1.

a) Find a sufficient statistic for 6
b) Find UMVU estimator of 82
c) Find UMVU estimator of 8(1 — 6)



Y/
s,
,j‘
'

/" QUESTION FIVE (20 MKS)

a) Define the term exponential family
b) Letthe random sample xy, X3, ..., X, have a uniform density given by

N TS | ) I o
f(x,G)—[e_%‘m%] with —oo < x < 00

Obtain a sufficient statistic for 6 hence or otherwise compute the MLE for 6.
¢) Letxy, Xy .., X, be a random sample from a uniform distribution on(u = V36, u+ V3 &), where  and § are
unknown. Using the method of moments to obtain the estimators of uand §.



