
154 CHAPTER 5  DISCRETE PROBABILITY DISTRIBUTIONS

In this chapter we continue the study of probability by introducing the concepts of ran-

dom variables and probability distributions. The focus of this chapter is discrete probabil-

ity distributions. Three special discrete probability distributions – the binomial, Poisson 

and hypergeometric – are covered.

5.1  Random variables

In Chapter 4 we defi ned the concept of an experiment and its associated experimental 

outcomes. A random variable provides a means for describing experimental outcomes 

using numerical values. Random variables must assume numerical values.

Random variable

A random variable is a numerical description of the outcome of an experiment. 

In effect, a random variable associates a numerical value with each possible experi-

mental outcome. The particular numerical value of the random variable depends on the 

outcome of the experiment. A random variable can be classifi ed as being either discrete 

or  continuous depending on the numerical values it assumes.

Discrete random variables
A random variable that may assume either a fi nite number of values or an infi nite 

sequence of values such as 0, 1, 2, . . . is referred to as a discrete random variable. 

For example, consider the experiment of an accountant taking the chartered accountancy 

(CA) examination.

1 Understand the concepts of a random variable and 

a probability distribution.

2 Distinguish between discrete and continuous 

random variables.

3 Compute and interpret the expected value, 

variance and standard deviation for a discrete 

random variable.

4 Compute and work with probabilities involving a 

binomial probability distribution.

5 Compute and work with probabilities involving 

a Poisson probability distribution.

6 Know when and how to use the hypergeometric 

probability distribution.

Learning objectives

After reading this chapter and doing the exercises, you should be able to:
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