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STA 216
REGULAR — MAIN EXAM

STA 216: MATHEMATICAL STATISTICS II

STREAM: ASC DURATION: 3 hours

INSTRUCTION TO CANDIDATES
Answer ALL questions from section A and any THREE from section B.

SECTION A [31 Marks| Answer All questions]

QUESTION ONE [15§ MARKS]

a) Define the following terms giving examples [6 marks]
a) Joint probability density function.
b) Stochastic independence.

c) Marginal density.
b) If X and Y have joint p.d.f f(x,y) describe the conditional density of X given Y.
[3 Marks]

x1+x2, 0<x1<1, 0<x2<1

c) Let the joint p.d.f of x; and x; be f(x1,x;) = { UielscharE

a) Find the marginal probability density function of x; and x. [3 marks]

b) Show that x; and x, are dependent. [3 marks]

QUESTION TWO [16 MARKS]

Let X,Y,and Z have a joint pdf X,Y,Z € R®

1
fXY,2)=2,0<X <1,0<Y <1,0<Z <1

Find the
a) Value of K [2 marks]
b) Marginal density functions f(X), f(Y) and f(Z) [6 marks]
¢) Conditional density function f( X/YZ), f(Z/XY) [6 marks]
d) Expectation E(Y/XY) [2 marks]
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SECTION B [39 Marks] ANSWER ANY THREE QUESTIONS

QUESTION THREE [13 MARKS]
a) Describe any three properties of a characteristic function [6 Marks]

b) Let X; and X, be independent, with X;normal (0,1) and X,chi-square with r degrees of

freedom. Show that the random variable Y = Vrxy / \/X_ has the T distribution with r
2

degrees of freedom. [7 Marks]

QUESTION FOUR [13 MARKS] N

Let X;, X5, and X3 be independent standard normal random variabl%é-.
i=X, |

Y2=X1 +X2 +X3

=%+ % \\ ;
Obtain the N
a) Joint pdf of Y;and Y5 and Y3 [7 marks]

b) Density function of Y; [6 marks]

QUESTION FIVE [13 MARKS]
Given that X4, ..., X,, is a random sample from N(0,1) obtain the distribution of

sample mean, X, using the moment generating function technique. [13 marks]

QUESTION SIX [13 MARKS]

Let X; and X, be two independent random variables that have gamma distribution be
distributed as Gamma (a,1) and X, be distributed as Gamma (f,1). Let ¥, = X1 +

= X
Xs and Y, = rreal
a) Determine whether ¥; and Y, are independent [10 Marks]
b) Find the distribution of ¥; and Y, [3 marks]
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QUESTION SEVEN [13 MARKS]

a) Let Y=X,+X,+..+ X, be the sum of a random sample of size 15 from the

distribution whose density function is given by;

2 b]
ix* if-l<x<l
fx)=1’ .
0 Otherwise
¢) Using central limit theorem calculate the approximate value of P(0.3<Y <1.5) [5
Marks]
d) If X~N(u,a?) obtain the characteristic function. [8 Marks]
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