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Answer question ONE and any other TWO questions

QUESTION ONE
(a) (i) Determine the E(x; + x,) from the Bivariate table below. (3 marks)
X2
0 1
1 0
X1 0 g
& 5
1
0 1
2 —

(i) Given y; and y2 have the joint probability density function (pdf) given by
fuy2) =|K(1—y2), 0y, <y, <1

0 elsewhere
e Determine the value of the constant K. (4 marks)
* Determine p(y; < Z, Y2 = %) (5 marks)
(b)  If the joint probability function for x; and x2 is given by f(xy,x;) = 31—0 (x1 + x3)
x1 =0, 1, 2, 3.
x2=012
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@) Determine marginal distribution of x; and x2 (6 marks)
(i1) Determine an expression @(x;,x,) the conditional distribution of x; given x2

takes on all values of x». (3 marks)
(©) Consider the Bivariate table below
y
0 1
0 178 0
X 1 2/8 1/8
2 /78  2/8
3 0 1/8
(1) Determine E(x) (2 marks)
(i1) Determine the covariance of x and y (4 marks)
(1)  The marginal probability mass function of y (3 marks)
QUESTION TWO
(a) Let y;~B(n4,p) and y,~B(n,,p). Determine the moment generating function of y; +
¥, given that y; and y, are independent binomial random variables. (7 marks)
2
(b)  If x and y have joint probability density function f(x,y) = % forl <x,y<2
(1) Determine the marginal distribution of x. (4 marks)
(ii) Determine the conditional density function of x giveny =y (6 marks)
(i11))  Determine whether x and y are independent. (3 marks)
QUESTION THREE

(a) Given that f(x,y) = |]2x, 0<x<1,0<y<1
0 elsewhere

Determine p(0 < x < ¥3,% <y <1) (7 marks)

(a) The joint pdf of x and y is given by f(x,y) = |2e ¥V, 0 <x <y <
0 elsewhere

(1) Determine f; (x) and f5(y) (10 marks)
(ii) Show that x and y are independent. (3 marks)
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QUESTION FOUR

The joint pdf of x and y is given by that f(x,y) = 6x2y,{ 0<x<1l0<y<1

0 elsewhere
Determine: (i) f1(x) and f2(y) (6 marks)
(i) uy and p,, (4 marks)
(iii) d}cdf, (4 marks)
(iv) The correlation coefficient between x and y (6 marks)
QUESTION FIVE
(a) Let y be a continuous random variable with a pdf defined by that
fO)= J2y, 0<y<1
0 elsewhere
Determine the density of x = 8y3. (8 marks)
(b)  Given that E(Y /X ) =a + fx where E denotes the expectation, X and Y are
random variables and @ and [ are constants;
Show that £ = E(X’ y)— E(x)E(y) = COV(X’ y) (12 marks)

e )-[EGF var(y)
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