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QUESTION 1 [20 marks]

1. let ¥ <Y, <-:<Y5 be the order statistics of 5 independently and identically distributed
continuous random variables X3, X5, ..., X5 with pdf f given by

_(2x for0<x<1
) = {0 otherwise

Then find
1.1. The pdf of the rt" order statistics. Hint: £, () = nfy ) C-DIFxI 1 - FxMI*™ 3]
1.2. The pdf of the minimum order statistics [3]
1.3. The pdf of the maximum order statistics [3]
1.4. The pdf of the median [3]
1.5. Thejoint pdfofY,Y,, .., Y5 [3]
1.6. The joint pdf of the minimum and maximum order statistics. [5]

Hint: fy, Y,-(}’i: i) = (_LT'(]—::—)'(n'—W [Fx )1 ) [Fx () — Fx(}’i)]j_i_lfx(}’j)[l = Fx(}’j)]n_j

QUESTION 2 [8 marks]

2. letZ,,Z,,...Z, be independently and identically distributed with standard normal distribution
having E(Z;) = 0 and V(Z;) = 1. Then show, using the moment generating function, that Y =
YiLiZ; has a normal distribution and what will be the mean and variance of Y? (Hint: If

o2t
X~N(u,02),then Mg(t) = "2 ). (8]

QUESTION 3 [9 marks]

3. LetX;,X,, X3, X, be arandom sample from a distribution with density function

1 _(xil;‘l-)
f@lB) ={5° i By s %
0 otherwise
where § > 0.
3.1. Find the maximum likelihood estimator of 8 [6]
3.2. If the data from this random sample are 8.2,9.1,10.6 and 4.9, respectively, what is the
maximum likelihood estimate of 8? 3]
QUESTION 4 [6 marks]

4. LetY,,Y,,..,Y, benindependent random variables such that each Y;~Poisson(fx;), where 8 is
an unknown parameter. If {(y1, X1), (2, X2), ..., (Vn, X5, )} is a dataset where y4, ¥, ..., ¥, are the
observed values based on x4, X3, ..., X, then find the least estimator of . Hint: If
Y~Poisson(0),thenE(Y) =6 [6]
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QUESTION 5 [14 marks]

5.

Let X;, X,, X3, and X, be a random sample of observations from a population with mean mean
u and variance 2. Consider the following two point estimators of u

8, = 0.10X; + 0.20X, + 0.40X; + 0.30X, and
8, = 0.25X; + 0.25X, + 0.30X; + 0.20X,

5.1. Show that both estimators are unbiased estimators of p. [4]
5.2. Find the efficiency of 8, relative to 8,. [8]
5.3. Which estimator is more efficient, 8;0r 8,? Explain in detail. [2]

QUESTION 6 [27 marks]

7.

Let X;,X,,. . ., X, be a random sample from the exponential distribution with the parameter
and the probability density function x; is given by

1 1.
fale)={ge " forxi>0

0 otherwise
7.1. Show that the mean and variance of X; are & and 62 respectively. [8]
- (1
Hint: My, (£) __(—1_ )
7.2. Show that X is a sufficient statistics for the parameter 6. [6]
7.3. Show that X is a minimum variance unbiased estimator (MVUE) of 6. [13]

QUESTION 7 [16 marks]

9. Suppose one observation was taken of a random variable X which yielded the value 3. The

density function for X is

gt fori<x<d
6) = {
fx10) 0 otherwise

and the prior distribution of 8 is

-2
h(g)z{ze for1§6 <o
0 otherwise
9.1. Find the posterior distribution of 4. 7]
9.2. If the squared error loss function is used, find the Bayes’ estimate of 6. [4]
9.3. If an absolute difference error loss function is used, find the Bayes’ estimate of 6. [5]
=== END OF PAPER===
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