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INSTRUCTIONS: Answer Question ONE and any other TWO Questions

QUESTION ONE (30 MARKS)
a) Suppose that three random variables Ay , X, and i have a continuous density function
given by

(2, + 20, 435, ).0<x, < Li=12.3
If ..I... ..I....\I II..I... = i I -
|_ 0, efeewhere

Determine:

i.  The constant ¢

it.  The marginal p.d.f of Y and
l l 30
. P[ ; X, ) : ..'.-. == _—1; ._ - _—1 |
1. : - d (8 marks)
X =(X. 0 0.0 . .
b) A random vector - e has the 4-variate p.d.f given by
[Toxx xx, 0<x <Li=1234

fia)=+ .
|_ O, clsewhore

Calculate the probability that X lies in the region
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2747 /3 . (5marks)

| 2 :'? 4 1 0

4= -1| E= | 1 2 1

: AT | 3 | 3

c) Let ! be distributed Nl a2 I,where N 01
Find the following:
i.  The distribution of == % ~0¥2+J; (3 marks)
(v, —v,+y,
- =: ¥ o4 o1 — 1

ii. The distributionof "~ T (4 marks)
iil. SRR (4 marks)

d) Let X and S be the mean and variance of a random sample of 25 from a distribution
which is normal with mean 3 and variance 100.

PrioeX <0,49.0<5 <1450
Compute (6 marks)

QUESTION TWO (20MARKYS)

¥ . N .2 F=1Y.r, ¥ V.
a) Let —be a random vector distributed as . when =' and —:are

. gullrds=p
vl and ! random vectors:

i, Determine the distribution of 11 and L: (6 marks)
.. A e =1,2,... - ’
ii.  Show that}' [’” f_“] =t P Where E is the ! component of v
o=k} and .
(4
marks)
. [ '
. 3 [ , \] flx)=cexp -:—;{_} X I:
b) Let the random vector Y have 2 1#* distribution with its pdf .
. lf_.;l TI=X : + 2 '|'__: e A -%.I- -2 T,
where ' is some constant and = = ' T e b , find:
L. ° (3 marks)
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M (3 marks)
(4 marks)

11.

I+

1il.

QUESTION THREE (20MARKS)

a) Suppose that a three-dimensional random vector — e has moment generating
function
1, _ . . .
Mttt ) =exp) = 37 4367 + 27 +4it, + 0,
Determine:
(¢ o, o,
o fT_\. e ‘
. e, o, o . . -
i.  The matrix * . /" of the variances and covariance’s - and hence
(1 o, 2
P e
. - TR N .
obtain the matrix **'* > * of the correlations between the components of
the random vector - (6 marks)

ii.  The marginal distribution of Yiand “and write down its density function

4
marks)
iii.  The correlation coefficient between ' ~ ' tiand 4 =1 T 1A
(4 marks)
N=1TA . X, ... L . C e
b) Suppose that the random vector — b has a continuous distribution
R
floe,.x |=l—]| ¢ == :
. I 2 | 3 o
whose p.d.fis nadt
Find the moment generating function of o (6 marks)
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QUESTION FOUR (20MARKS)

a) Suppose that the lifetimes of light bulbs produced in a certain factory are distributed
' A A ... L)

according to the pdf fla)=xe ., vl et " denote the lifetimes of a

random sample of n light bulbs drawn from a factory production. Determine:

i,  The jointp.d.fof ‘1Y
i Prid,<X,<..<X, (8 marks)
b) State and prove the central limit theorem (12 marks)

QUESTION FIVE (20MARKS)

a) Suppose that the random vector has the 3-variate distribution given by

Foe e tsl = el 20— v — v — v 1L 10 | |5 | | ﬁ' |5 |
i.  Obtain the moment generating function s (3 marks)
ii.  Determine the marginal distribution of X and Xy (4 marks)
iii.  The conditional mean and variance of *! given that e I
(5
marks)
b) Suppose that A4V s 2 random sample from a population with mean ' and
, : > X
_ Lt
. {_} = E 1I|. - 1I|. 1I,__ =i - " V2
variance 7 . Let =l where n . Show that £1@)=01=1z
(8 marks)
*END*
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