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QUESTION ONE COMPULSORY (30 MARKS)

a) The joint density function of two continuous random variables X and Y is

[Cxy : O<x<4: I<y<s
J{xy)=3 .
0 o otherwise
Find:
i valuc of C that makes f(x.y)a probability function. (3 marks)
. P(X<20<¥<3) (3 marks)
. P(x>vy) (4 marks)

b) Letthe joint p.d.f. of X and Y be

T.!.—’,l‘f PR ¥=10% v=12
e [k 12

otherwise

I'ind the

L. Py=1j (2 marks)
il marginal probability density function of X and Y (2 marks)
1. conditional density function of P(Yi & = x), hence P(YiX=4) (3 marks)
iv.  conditional mean of P(Y\ &= 2) . hence P(Y| X =4) (3 marks)

¢) The discrete random variable X takes the value 0 with probability 0.2 and the value 1 with probability
0.8. The discrete random variable Y takes the value 0 with probability 0.4 and the value 1 with
probability 0.6. If X' and ¥ arc correlated and P(X =1, ¥ = 1)=0.5.

L. Produce a table that shows all the values of the joint probability distribution of (.X. 1)

(2 marks)
. Find the CDF of X. hence use it to find l(—'l) (3 marks)

itt. Show that the correlation between X and Y is Corr (X, V) = p,, =0.102062072

(5 marks)

QUESTION TWO (20 MARKS)

a} lhe continuous random varlables X and ¥ arc jointly distributed with joint probability density

Brmetiog Pl ) .J.‘h" i Dewel 0 peg
‘ ) |0 . otherwise

where 4 1s a constant.

Show that & 4. (3 marks)
Find the marginal probability density function of ¥ (2 marks)
Find the conditional density function of X givenY =y (2 marks)

ind the conditional CDI of X givenY = y 2 marks)

flemce or otherwise. evaluate l’[" <l -?'-~'I] (5 marks)

VL

g=mdom variables X and Y independent? (3 marks)

b) Suppose

A @& Y arc random variables such 1hatVar(_X):9, Var(Y):-:4

and Corr (X FIF mmine the Var (X -3Y -4) (3 marks)

(3]




N THREE (20 MARKS)
@ distribution function is given as

#-(‘;".) 0x<x220<9P=5
il y)= =
,U otherwise
Dctermine the value of E(3X —4Y - 2) (4 marks)

Suppose that X and Y are the heights and weights ol a certain animal and have a bivariate continuous
probability density function given by

: le? 0<x<y<w
J{x.y)=1
0 J0W.
i Show that. the joint ~moment generating  function 0 f X and Y 18
'\I(I!'!l):_u_;—}{l_r_ﬁ’f +f <1 l,, <1 (4 marks)

Hence. use the m.g.f. obtained in (i). above 1o find:

ii. E(X)and Var(X) (3 marks)

iii. E(Y) and l"’m'()’) (3 marks)

iv.  Cov(XY)=0o, and correlation coefficient Cor(XY) = p (4 marks)

v.  Giving a rcason(s). arc random variables X and Y independent? (2 marks)

QUEST TON FOUR (20 MARKS)
a) T'he trinomial of two idndnm variables X and Y is given by

8

‘ — ———p'y (l—péq) e g P Ll R y2n0<p,0<q.q+p<l
£ (xy)=1xy!(n- Jwy)
|

0 . otherwise
i) o md the discrete density function ol'y (3 marks)
i) lind the conditional distribution of X given ' =y and obtain its expected value

(3 marks)
b) Suppose W and V arc independent random variahlcs where W has standard normal distribution

and V has » distribution. Let 7" = \T and U

L. Find the joint [’H'Uhﬂl’]ilih’ density function of "I and (. 1.0 ‘f'(.f_u ]
. T[lence. use it to find the probability density function of T.ie. f(1)
i, Find I [ ]cmd Var [1] (14 marks)

QUESTION FIVE (20 MARKS)

a) Suppose that X and Y have the bivariate normal density with mean vector and covariance matrix
_ 110 ] 16 —0.5] ,

ojven by 1 =| and = respectively.

N 4 LG ﬂ 2 05 9 | o :

Lot Z=(2X=T).
) Determine £(/) and Var(Z) {4 marks)

(B




1) Determine P(2< 7 < 25) (3 marks)
1) Iind the corrclation between X and Y . (2 marks)

iv) Iind the conditional distribution of X given Y, L.c. (XY =y)=m+p “y-—m)
(2 marks)
b) In a larec shipment of parts. 1% of the parts do not conform to specifications. The supplier inspects a
random sample of 30 parts, and the random variable X denotes the number of parts in the sample that
do not conform to specifications. The purchaser inspects another random sample of 20 parts. and the
random variable ) denotes the number of parts in this sample that do not conform 1o specifications.
What is the probability that A <land F=l, 1& P(X <1 ¥= l_) assuming that XNandY arc

independent? (4 marks)

c) Let X and ¥ be independent normal random variables such that

X ~ ,\-'((u‘_crf] g ¥ ;\-‘"(,L.r,.cr.;"). Show that a random variable V= AX + BY . 1s distributed as

P~ N{aw +bp.a’a) + b'w(rf). where A and B arc constants. (5 marks)



