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Q.1.
(a)
Explain what is meant by the terms (i) Sample Space (ii) Event (iii) Probability and state the three laws of  Probability.

(b) In the context of a jointly distributed pair of continuous random variables X1, X2 explain the following terms

(i) Joint Density

(ii) Marginal Density

(iii) Cov[X1, X2] (Covariance between X1 and X2)

(iv) Corr[X1, X2] (Correlation between X1 and X2)

(c) The a pair of random variables (X,Y) has a joint density given by f(x,y) = kxrys on the unit square (0,1)x(0,1), where k is such that the density integrates to 1 and r and s are positive integers.

(i) Determine the value of k.

(ii) Determine E[X], E[Y] and Cov[X,Y].

(iii) Under what circumstances is Corr[X,Y] = 0?

(Hint in part (ii) you really only have to do one of them, from which the others are then obvious).


Q.2.
(a)
Define what is meant by the Probability Generating Function (p.g.f ) of a discrete random variable.



(b)
If X and Y are independent discrete random variables with p.g.f.'s pX(t) and pY(t), show that the p.g.f. of X + Y is given by





pX + Y(t) = pX(t)pY(t)

(c) Determine the p.g.f. of a Poisson random variable. i.e., one whose density is given by



f(x) =  e-((x/x!

( > 0,
x = 0,1,2,3…

(d) Let X be a Poisson random variable with mean ( and suppose Y is another discrete random variable, which is independent of X. If the p.g.f. of X + Y is

pX + Y(t) = e( t(t + t2 + t3)/3e( 
what is the expected value of Y?


Q.3.
(a)
Define what is meant by the moments of a random variable.

(b) Explain what is meant by the moment generating function (m.g.f) of a continuous random variable and show how the moments of the random variable may be obtained from it.

(c) A discrete random variable can take on the 5 values 0,1,2,3,4 with probabilities p0, p1,…,p4. If these probabilities describe a symmetric density, i.e., p0 = p4 and p1 = p3 show that all moments of odd order about the mean are 0.

(d) Determine the m.g.f. of  an exponential random variable, i.e. one whose density is given by



f(x) = ( e -(x
( > 0,   x > 0


Q.4.

A random variable X has density given by 





f(x) =
2x
0 < x < 1






0
otherwise.
Determine the density functions of the following random variables


(a) 
Y = 4X2.

(b) Z = 1/X


(c) W =- logX

Q.5.

Let U ~ χ2n and V ~ χ2m, determine the density function of the random variable




F = (U/n)/(V/m)
CA251 Autumn 2005

Page 3 of 3

