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Question 1 

Suppose Xj,X2, •.• ,Xn are Li.d. random variables with probability density function 

1 (IXI){(xla-) = 2a-exp -u ' a- > 0,-00 < x < 00 

Use the method of moments and maximum likelihood estimation to find the estimator of cr. 
(8 + 12 Marks) 

Question 2 

Suppose that Xj,X2, •.• ,Xnare Li.d. random variables on the interval [0,1] with a density 
function 

r(2a) [( a)]a-l(I){ x a = r(a)2 x 1 

where a. > 0 is the parameter to be estimated from the sample. Find the sufficient statistic for 
a. by verifying that this distribution belongs to the exponential family. 

(20 Marks) 

Question 3 

a) Argue that S2 = n~ll:~l(Xi - X)2 is the MVUE of O2• 

(10 Marks) 
b) Show that the MVUE is not efficient, i.e. the variance of S2 is greater than the Cramer­

Rao lower bound. 
(10 Marks) 

Question 4 

a) 	 Let ~n) be the largest value in a sample of size n drawn from the uniform distribution on 
[0,0]. Show that X(n/8 is a pivot. Using the pivot, find a 100(1-u)% confidence interval 
for 9. Discuss how you would test the hypothesis that 0 takes a specific value 00 for such 
a sample. 

(10 Marks) 
b) Suppose you have a sample of size n from an exponential distribution with mean Jl. Find 

the best size-a. test ofHo: Ii = lio against the altemativeHl : Ii = Iii , where Iii > lio­
(10 Marks) 
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Question 5 

Suppose that XI, X2, ••• ,Xn is a random sample from a Poisson distribution with unknown 
mean e. Two models for the prior distribution of e are contemplated; 

a) Calculate the Bayes estimator ofe under both models, with quadratic loss function. 
(10 Marks) 

b) The prior probabilities of model 1 and model 2 are assessed at probability ~ each. 
Calculate the Bayes factor for Ho: model 1 applies against HJ :model 2 applies. 

(10 Marks) 
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Normal Distribution 


Table C-1. Cumulative Probabilities of the Standard Normal Distribution. 
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Chi-Square Distribution 

Table C-2. Percentiles of the X2 Distribution 

JIM .010 Jl15 .050 .100 .900 .950 .975 .990 .99' 

0.(1.439:1 O.o-'JS1 O.OJ982 IUJz191 O.OfS'" 2.11 '.Sf 5.02 6.63 1.11r 
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8' 1.34 1.65 Lra 2.13 3.49 13.36 1.5.51 11.n lO.09 Zt.96 
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Student's Distribution (tDistribution) 

Table C-4 Percentiles of the t Distribution 

Entry is I (A; J") where P {t (II) S ,(A. "')J = A 

teA.; II) 

.. 
A 

.tiO .10 .10 .SS .00 .9.5 .975 

I 0.32:5 0.727 l.376 ).963 3.018 6.314 12.106 
2 0.289 0.617 1.061 1.386 1.886 2.920 ".303 
3 o:rn 0 . .584 0.9711 L2S0 1.638 2.353 3.182 
4 0.211 0.569 0.941 1.190 1.533 '2.\11 2.176 
5 0.267 O.SS9' 0.920 1.156 1.476 2.015 2.511 

6 O.26S 0.553 0.906 1.134 1 . .-..0 1.943 2.441 
7 0.2.63 0.549 0.896 1-119 1.4H UW;S 2.365 
S 0.262 O.S46 0.88'9 1.108 l.397 1.860 2.306 
9 0..261 O.5C O.U3 1.100 t.383 1."1 2.262 
to 0.260 0.,541 0,819 I..OIJJ 1.372 1.812 2.221 
n 0.260 0.540 0.816 1.088 1.363 1.796 2.201 
12 0.239 0.539 0.873 1.083 l.lS6 1.782 2.179 
13 0.2;59 0.$31 0.870 UJ7¥ '.3~ 1.771 2.160 
14 Q."258 0.S:>01 o.tl68 1.016 1.l4S 1.'161 2. t4!5 
15 0.lS8 0.536 0.866 •.074 1.J41 ••753 2.13' 

16. 0.258 0.'35 0.86S 1.071 1.331 1.746 2.120 
17 0.257 0.534 0.163 1.069 1.333 1.740 2.110 
18 0.257 0.534 0.862 [,067 1.330 t.73" 2.l01 
19 0.251' 0.533 0.861 1.066 1...328 1.729 2.093 
20 0.257 O.S33 0.860 1.064 l.llS 1.725 2.086 

21 O.2S1 0.'32 0.8'9 1.063 1.323 l.nl 2.080 
22 0..256 0.33l O.8S8 1.06' 1.321 1.111 2..014 
23 0.2S6 0.S32 OJSS8 1.060 1.3]9 1.714 1.069 
24 0.236 0.531 0.&5"7 l.059 1.31& 1.7Jl 2.064 
15 O.2S6 0.:531 0.856 1.0S3 1.316 1.708 2.0&) 

26 O.2S6 o.s:n 0.856 1.0S1I '.llS 1.106 2.OS6 
Z1 0.256 0.531 0.8SS 1.0.57 1.314 1.703 2.052 
28 O.2S6 0.530 0.85..'i 1.056 '.lI3 l.701 2.048 
29 0.156 0.530 0.85. I.OS5 1.31l 1.699 2.045 
30 0.2S6 0 • .530 1).854 I.OSS 1.310 UHf 2.042 

40 O.llS 0.52.9 O.lSl I.OSO 1.303 1.684­ 2.021 
60 O.2Sf 0.S:2.'7 0.S4~ 1.04S 1.196 [,671 2.000 

120 0.254 0.526 0.145 UN. 1.289 1.MB 1.980­
Ii!O 0.153 O.S24 0.841 ).0)6 1.282 UA5 1.9IfiO 
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Table C-4 (Continued) Percentiles of the t Distribution 

iii 

A 

.98 .985 .99 .992S .995 .991S .ms 

1 15.S9S 21.205 31.82l 42.434 63.631 121.m 636.590 
2 4.849 5.643 6.965 1.013 9.925 14.089 31..598 
3­ 3.412 3.896 4.541 !i.()41 5.841 1.453 12.924 
.( 2.999 3.29'R 3.147 4.08& 4Ji04 S.S98 1.610 
5 2.157 3.003 3.W 3.634­ 4.032 4.m 6.B65I 

6 2.612 2.829 3.141 3.312 3.M 4.311 5.959 
1 2.511 2.71S 2.998 3.103 3.499 4.029 5.408 
S 2.449 2.634 2.896 3.085 3.355 '3.833 5.041 
9 2.398 2S14 2.821 2:.993 3.250 3.690 4.7iU 

10 2.359 2.527 2.164 2.932 3.169 3.581 4.581 

IJ 1.328 2.491 2.118 2.879 3.106 3.491 4.417 
12 2.303 2.46' 2.681 2.836 3.05S 3.428 4.318 
n 2.232 2.436 2.6$0 2.801 3.01'2 3.312 4.22t 
t4 2.2M 2..415 2.624 2.771 2.977 3.326 4.140 
IS 2.249 2.391 2.602 2.146 2.947 3,'286 4.013 

J6 2..235 2.382 2.583­ 2.114 2.921 3.252 4.01S 
17 2.224 2.368 2.567 2.106 2.898 3.m 3.965 
18 2.214 2356 2.sS2 2.~ 2.8'78 3.197 3.922 
19 2.205 2.346 2539 2.614 2..861 3.114 3.883 
20 2d9? 2.336 2.128 2,(j61 2.845 3.tS3 3.849 

2t :U&9 2.328 2-518 2.649 2.&31 ~.t3S 3.819 
22 2. IS) 2.320 2.508 2.639 2.&1~ 3.119 3.192 
23 2.271 2.31..1 Z.500 2.629 2.801 3.t04 3.16& 
24 2.112 2.301 2.492 2.&0 2.191 'JJ9t 3.745 
2S 2.161 2.30J l.41lS 2.6)2 1.787 3.018 3.725 

26 2.162 2.296 2.479 2,605 2.119 3.067 3.701 
Xl 2..15& 2.191 2.473 2.~gg 2,711 3.057 3.fi90 
28 2.1S4 1.l36 2,461 2.592 Z.163 3.047 3.6'4 
29 2.150 2.282 2.462 2.586 2.156 :um 3.659 
30 2.141 2.278 2.4S7 2581 2.7.50 3.030 3.646 

40 2.123 2.150 2.423 2..$42 2.704 2.971 3.55. 
60 2.099 2.221 2.390 2 . .504­ 2.660 2.9ts 3.4W 

120 2.016 2.196 2.358 2.468 2.611 2.860 3.313 
OC> Z.0S4 2.170 2.316 2.432 :'LS16 2J!01 3.l9J 
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