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STA 212

STA 212: MATHEMATICAL STATISTICS 1
STREAM: BSC (ASC) DURATION: 3 Hours

INSTRUCTIONS TO CANDIDATES

i.  Answer ALL questions from section A and ANY THREE Questions in section B.
ii. Do not write on the question paper.

SECTION A [31 MARKS]
QUESTION ONE (16 MARKS)

a) Define the term correlation [2MKks]

X1

b) Lei f1L0) = {Cl x2

0<x,<1 0<x<x;

0 elsewhere

0<x, <1

- Coxp *
fGx) {0 elsewhere

denote respectively the conditional p.d.f of x; given x, and the marginal p.d.f of x,. Determine

i.  The constants C; and C, [4Mks]
ii.  The joint p.d.f of x; given x, [3Mks]
i, prG<x <;l,=2) [3Mks]
iv. prG<x <) [2Mks]
Coust 8 = =
c) Let the joint pdf of X given Y be defined by f(x,y) = { 21 x=12 y=123
0 elsewhere
Obtain the marginal p.d.f of f(x) [2Mks]
QUESTION TWO (15 MARKS) '
Let the joint pdf of x given y be defined by f(xq,x;) = {S 0= zlls:l,jfiejel
Find the
a) Marginal density function of x; and x, [4Mks]
b) Conditional density of x; given x, [2Mks]
c) Conditional expectation mean of x; given x, [3Mks]
d) Conditional variance of x;given x, [3Mks]
e) Expected value of X and Y [3Mks]
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SECTION B (39 MARKS)
QUESTION THREE (13 MARKS)

2 Dy O0<y<xl

0 otherwise
1+x

a) Given that f(x,y) = {

Show that E(¥/x) = == [3Mks]

b) The joint discrete probability density function of X and Y is given by;
X,y L) (1,2 [13) [(14 |22 |23) (24 [(G3) |G| @4
f(x,y) 1 1 1 1 2 1 1 3 1 4
16 16 16 16 16 16 16 16 16 | 16

What is the

i) Density of Y given that X = 2 [2Mks]

i1) Y given that X = 3 [2Mks]

ii1) X giventhatY = 2 [2Mks]

vi) X given that Y=4 [2Mks]
¢) Define the term stochastic independence. [2Mks]
QUESTION FOUR (13 MARKS)
a) Show that f(x,y)isap.df. [4Mks]

e =24 AxtY
fen) =1y BT
0 elsewhere

b) From (a) above find the marginal probability density function for X [3Mks]
¢) From (a) above find:

1) f&x/y) [2Mks]

i) fOy/x) [2Mks]
d) If (X, Y) have bivariate cumulative distribution function

Flx,y)=1—e*—e™7 + e 7, x=0,y=0
Find the joint pdf of X and Y [2Mks]

QUESTION FIVE (13 MARKS)

Given that X and Y have joint density.

1
fx,y) = §(6 —x—=y) lo2(), Ioa (),
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Find

a) E[Y/X =x] [3Mks]
B BY-iX=1x) [3Mks]
c) Var[Y/X = x] [3Mks]
d) Show that E[Y] = E[E[Y/X = x] [4Mks]

QUESTION SIX (13 MARKS)

a) If X and Y have joint probability density function f(x,y) and marginal densities fy(x) and
fr(y) respectively. If Myy (t;t,) is the joint moment generating function of the distribution of
X and Y. Prove that X and Y are stochastically independent iff Myy (t1t,) = My (t;)My(t;)
prove; [5SMks]
b) Given the joint probability distribution of X and Y as shown below;

X X
0 1
-1 0.125 0.5
0 0 0.25
1 0.125 0
Find
1) The marginal density of X [2Mks]
ii) The marginal density of Y [2Mks]

c¢) XandY are two random variables with probability density

_(x+y 0<x<10<y<1
f@x.y) _{0, elsewhere

Find correlation coefficient of x and y [4Mks]

QUESTION SEVEN (13 MARKS)

a) Ifrandom variables X and Y have the following distribution
I

flx,y) = gt L—g~qr="

xly!(n—x—y)!
for
x,y=012,.nand x+y<n0<p0<qp+q<1

Page 4 of 5




STA 212
a. Obtain the moment generating function of (X,Y) [7Mks]

b. Using My y(t;,t;) find E(x) and E(y) [6Mks]

B Rt st S et
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