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INSTRUCTIONS:
Attempt Question one and any other Two Questions

Show your workings as marks will be awarded for correct working.
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Question One

a. Differentiate the following types of estimators

i Consistent and Unbiased. (2 marks)
ii. Efficient and Sufficient. (2 marks)
iii. Point and Interval. (2 marks)

b. Let X, X,,..., X, be random sample from an exponential distribution with

parameter A.Determine the method of moment estimator for 4. (4 marks)
c. Forageometric distribution with parameter p.Show that T(x)= Z X; isa

sufficient statistic for the parameter p. (3 marks)
d. For anormal distribution with mean x and variance o°. Show that the sample

mean X is weakly consistent estimator for the population mean . (4 marks)

e. Arandom sample 64 students were determined to have an average weight of 67Kg
with a standard deviation of 5.2Kgs. Construct a 95% confidence interval for the
true average weight for the students. (3 marks)

Question Two

Let X,, X,,..., X, be random sample from a normal population with mean g and variance
2

o°.
a. Determine the MLE estimator for u. (4 marks)
b. Show that the estimator in (a) is unbiased. (3 marks)
c. Determine the MLE estimator for o?. (4 marks)
d. Show that the estimator in (c) is MLE consistent. (4 marks)
Question Three

a. Forasimple linear regression model Y, = B, + 5, X, + &, the Ordinary Least Square

estimator for the parameters f, is ,5’0 =Y - ﬁl)? while that for g, is

B, = Z(Yi Y XX_': X ) Show thatif &, ~ N (O, 0'2) then the MLE estimators for 3,
> (X -X)

and g, are equal to those of the OLS. (9 marks)

b. Show that for a random sample X, X,,..., X, from a normal distribution with mean

4 and variance o>. Show that the sample variance S* = %Z(Xi ~X) is
n —

unbiased estimator for the population variance o°. (6 marks)
Question Four

a. Define an MVUE. (2 marks)
b. State the Rao-Blackwell theorem. (2 marks)
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c. Show that the statistic T(x)= z X is a minimal sufficient statistic for the parameter

6 in a Bernoulli distribution. (3 marks)

d. A multiple linear regression model can be written in matrix for as Y = X/ + & where
Y isan nx1 matrix, A is a kx1 matrix, X isa nxk matrix and ¢ is a nx1 matrix
such that E(g)=0 and var(¢)= . Show that the OLS estimator is BLUE.

(8 marks)
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