
68 CHAPTER 3  DESCRIPTIVE STATISTICS: NUMERICAL MEASURES

In Chapter 2 we discussed tabular and graphical summaries of data. In this chapter, we 

present several numerical measures for summarizing data.

We start with numerical summary measures for data sets containing a single variable. 

When a data set contains more than one variable, the same numerical measures can be 

computed separately for each variable. However, in the two-variable case, we shall also 

examine measures of the relationship between the variables.

We introduce numerical measures of location, dispersion, shape and association. If the 

measures are computed for data from a sample, they are called sample statistics. If the 

measures are computed for data from a population, they are called population parameters. 

In statistical inference, a sample statistic is referred to as the point estimator of the 

corresponding population parameter. In Chapter 7 we shall discuss in more detail the 

process of point estimation. At the end of the present chapter we show how MINITAB, 

PASW and EXCEL can be used to compute many of the numerical measures described 

in the chapter.

3.1  Measures of location

Mean
Perhaps the most important measure of location is the mean, or average value, for a vari-

able. The mean provides a measure of central location for the data. If the data are from 

a sample, the mean is denoted by x̄. If the data are from a population, the Greek letter μ 

is used to denote the mean.

1 The mean, median and mode.

2 Percentiles (including quartiles), the range, the 

interquartile range, the variance, the standard 

deviation and the coeffi cient of variation.

3 You should understand the concept of skewness 

of distribution. You should be able to calculate 

z-scores and understand their role in identifying 

data outliers.

4 You should understand the role of Chebyshev’s 

theorem and the empirical rule in estimating the 

spread of data sets.

5 Five-number summaries and box plots.

6 Scatter diagrams, covariance and Pearson’s 

correlation coeffi cient.

7 Weighted means.

8 Estimates of mean and standard deviation for 

grouped data.

Learning objectives

After studying this chapter and doing the exercises, you should be able to calculate and interpret the following 
statistical measures that help to describe the central location, variability and shape of data sets.
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