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QULESTION ONE (30 MARKS)

V) State twao conditions for & function f(x, y) to be a joint probability density functing of the
contiuous mndom variables X and Y. ‘ (2 Maria)

b) lary .‘i"]’* 1,2, 4be independently distributed normal randorn variables with means 1 and
\'uuék 1 state the distributions of the following random variables

D V=Yi-y,-v, (1 Mark)
2 2
ij) U:(Y.-])’*,(Y’-l) (Xi:_l.)
3 2 (1 Mark)
iif)
(1 Mark)
(ﬁ:_l)‘
v) W 2 -
Y,-1Y) |1
Y -1+ 22t (L
e+ (55 |
(1 Mark)
. k(2x+y) ,0<x<2,0<y<2
¢) Given that f(x,y) = { 0 otherise
is a joint probability distribution of continuous random varables X and Y determine the value of
the constant k and hence compute P(X>Y). (S Marks)

d) 1fX and Y are random vaniables, show that
Var(aX +bY) = a’ Var(X) + b* Var(Y) + 2abCov(X, Y),where 2 and b are constants,

ar e e (4 Marks)
¢) Suppose that the joint probability distribution of the discrete random Variables is given by
1
=, x=123, 1,
f (X, Y ) =<9 »y= 2'3
0 otherwise
h) Obtain the joint moment generating function of X and Y, (2 Marks)
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i) . .
iz g:m“"d“'mfgmal moment gmcmungﬁmcuomofx and Y. (2 Marks)
termine whether X and Y are independent. ‘ (3 Marks)
f) S“Pposcﬂtep'lmmetctofh'vamtcnounaldcnlity of random variables of XandY are
4 U, =8,0 =8,[) =
’ Y/
Determine
D tbet:ondmmnlptobabxlnyduuihmonong:va- (3 Marks)
ii)  the regression of Y st X, (1 Mark)
1) the conditional variance of Y given variance of Y given X= x. (1 Mark)
Each of two bags contains three identical balls marked 1 to 3. Two balls are drawn at random, one
from each bag, simultancously. Let the random variable X represent the maximum of the numbers
on the balls drawn and Y the minimum of numbers on the balls drawn. Determine the joint
probability distribution of X and Y. (3 Marks)
QUESTION TWO (20 MARKS)
2) Let X and Y be independent random variables such that X has the gamma deosity )(a,, 8) and Y
hzsdmgmmnzdcnsity”a,,ﬂ;LctV=X+YmdU=Yi—-y— be two new random vanables.
Obuzin the joint p.d.Ps of Uand V. (15 Marks)

b) Let X be 2 standard normal random vamable ie. X~ N(0, 1) and U be a chi — square random
variable with n degrees of freedomi e U~ 2(.). Assuming that X and U are stochastically

indcpawdcnt,obuindzmnmdvamnccfz . (5 Marks)
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QUESTION THREE (20 MARKS)
2) Let X, , X, . 4 bcamnplcofnzanZfromz&stnbudondmisnonmny distnbuted
"

. ? i distibutions of X = &
w;d,mnpmdvmmcea . Determine the o - E;X st

2 1 .03 (v -X .
1S. e $ =335 T .

1
4 , ~ i - is i
Y n\vochscrrttmndanvambleskmd‘{mngcnby
o obability distnbugon O
g) The joint PFo
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2) Obtain the marginal p. d. Ps of X and Y (2 Mask)
. Find the p.d. f of Y given X=2. : (4 Marks)
i)  AreXandY independent? Why? ‘\I D O barks)
8) Suppose that the random vasiables X and Y have a continuous jout p. d. f grven
1
—xy ,0<x<y<l
Sey)={27
0 otherwise
c°’f{P“‘° E X), E(Y), Var (¥), Cov (X,Y) and Py . Hence comment whether X and Y are
positively or negatively correlated. (13 Marks)
b) The joint p. d. f of X and Y is given by
x+y ,0<x<l,0<y<l
x,y)=
/&) {o otherwise
Determine the joint distribution function {c.d. f) of X and Y. hence or otherwise compute
PO<X<%,%h<Y<¥%) (7 Marks)
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