
220 CHAPTER 7  SAMPLING AND SAMPLING DISTRIBUTIONS

1 Explain the terms simple random sample, 

sampling with replacement and sampling without 

replacement.

2 Select a simple random sample from a fi nite 

population using random number tables.

3 Explain the terms parameter, statistic, point 

estimator and unbiasedness.

4 Identify relevant point estimators for a population 

mean, population standard deviation and population 

proportion.

5 Explain the term sampling distribution.

6 Describe the form and characteristics of the 

sampling distribution:

6.1 of the sample mean, when the sample size is 

large or when the population is normal.

6.2 of the sample proportion when the sample 

size is large.

Learning objectives

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

In Chapter 1, we defi ned the terms population and sample.

 1 A population is the set of all the elements of interest in a study.

 2 A sample is a subset of the population.

Numerical characteristics of a population, such as the mean and standard deviation, are 

called parameters. A primary purpose of statistical inference is to make estimates and 

test hypotheses about population parameters using information contained in a sample. 

Here are two situations in which samples provide estimates of population parameters.

 1 A car tyre manufacturer developed a new tyre designed to provide an increase 

in lifetime over the fi rm’s current line of tyres. To estimate the mean lifetime 

(in kilometres or miles) provided by the new tyre, the manufacturer selected a 

sample of 120 new tyres for testing. The test results provided a sample mean 

of 56 000 kilometres (35 000 miles). Therefore, an estimate of the mean tyre 

lifetime for the population of new tyres was 56 000 kilometres.

 2 Members of an African government were interested in estimating the proportion 

of registered voters likely to support a proposal for constitutional reform to be 

put to the electorate in a national referendum. The time and cost associated with 

contacting every individual in the population of registered voters were prohibi-

tive. A sample of 1000 registered voters was therefore selected, and 560 of the 

1000 voters indicated support for the proposal. An estimate of the proportion of 

the population of registered voters supporting the proposal was 560/1000 = 0.56.

These two examples illustrate some of the reasons why samples are used. In the tyre 

lifetime example, collecting the data on tyre life involves wearing out each tyre tested. 

Clearly it is not feasible to test every tyre in the population. A sample is the only realistic 

way to obtain the tyre lifetime data. In the example involving the referendum, contacting 

every registered voter in the population is theoretically possible, but the time and cost in 

doing so are prohibitive. Consequently, a sample of registered voters is preferred.

It is important to realize that sample results provide only estimates of the values of the 

population characteristics, because the sample contains only a portion of the population. 
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