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INSTRUCTIONS: Answer question one and any other two questions

QUESTION ONE (30 MARKYS)

a) Define stochastic independence of the random Via@saband y. Hence show that

Cov(x,y)=0 if x and y are stochastically indepertden (5 marks)

b) The random variables x and y have the joint density

fxy) = {C(G ;,X s Xe|<se2vfh:r)e/ -
i. Find the value of the constant C (3 marks)
il. Computepr(x< j/y=1 (5 marks)
iii. The marginal density of x (2 marks)

c) A manufactured item is classified as good, secardktective with probability 0.6, 0.3
and 0.1. Fifteen such items are selected at rarfctoma production line. Let x denote
the number of good items, y the number of secondsl&-x-y the number of defective

items
i. Given the joint p.m.f of x and y (3 marks)

il. Find pr(x=10y =4) (2 marks)
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iii. Find the marginal p.m.f of x (12 mark)
iv. Computepr(x<\\) (2 mark)

d) The random variables x, and xave the joint p.d.f given an

X, (1+3%7)
f(xx,) = 4 0<x <20<x,<1
0, othewise

find (4 marks)

i.E(x;X,)

ii. Arex, and x, independent (4marks)
QUESTION TWO (20 MARKYS)

a) Suppose xand x have the joint p.m.f given by

kx,X,, %, =123 %, =123
0, elesewhere

P(X,%,) :{
Find

i. The value of the constant k (3 marks)
. The joint p.m.f ofy, =x,X,,y, =X, (4 marks)
iii. The marginal p.m.f of (3 marks)

b) The joint p.d.f of random variables and x, is

_xat%

f(X,X,) = Ce 2 0<Xx<00<X, <00
0, elsewhere

Obtain the value of the constant C and hence fieddint p.d.f of

Y1 :%()ﬁ —X)andy, =X, (20 marks)

QUESTION THREE (20 MARKYS)
a) i. Define the term order statistics (2 marks)
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ii. Let y, <y, <y, <y, <y,be the order statistics of five independent oletémis

from an exponential distribution that has a mea# ef3Find the p.d.f of the sample
median ¥ and the minimum y (8 marks)

b) suppose the joint p.m.f of x and y is given hy(x,y)

XY 0123y = 012

fo(6¥) =1 30
0, elsewhere
Find:
I. pr(x<2,y=1 (3 marks)
il. pr(x>2y<l (3 marks)
iii. pr(x>y) (2 marks)
iv. pr(x+y=4) (2 marks)

QUESTION FOUR (20 MARKYS)

a) State the joint p.m.f of random variables Y and lzevey~bin(m,p) andz~ bin (m,p2)
and hence obtain the m.g.f of this joint p.m.f (6 marks)

b) Obtain the conditional distribution of z given Yand the conditional distribution of y
given Z=z (8 marks)

c) Two random variables and y have the joint p.d.f (x,y) and marginal p.d.f's

f (x) and f(y). LetM, (t,t,) be the m.g.f off (x, y) Prove thatxand y are
stochastically independent i, (t,t,) = M, (t,0) M, (,,0) (6 marks)

QUESTION FIVE (20 MARKYS)
a) Define a bivariate normal density function with iredsles Y and Z (4 marks)
b) From (a) above obtain

i. The moment generating function of the joint density (10 marks)

il. pr(z/y) (6 marks)
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