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Chapter 7
Descriptive Statistics

Introduction

Descriptive statistics and plots are often used in the initial phase of a
statistical analysis. These tools enable you to identify relationships
in the data and to determine directions for further analysis.

Figure 7.1. Descriptive Menu

The Analyst Application provides several types of descriptive statis-
tics and graphical displays. The Summary Statistics task provides the
following information: mean, median, standard error and standard
deviation, variance, minimum, maximum, range, sum, skewness and
kurtosis, student’st and probability value, coefficient of variation,
and sums of squares. Graphics in this task include histograms and
box-and-whisker plots.



136 � Chapter 7. Descriptive Statistics

The Distributions task produces statistics such as moments and quan-
tiles as well as measures of location and variability. You can request
fitted distributions from the normal, lognormal, Weibull, and expo-
nential distributions. Plots included are the box-and-whisker plot,
histogram, probability plot, and quantile-quantile plots. Histograms
can be superimposed with fitted curves from the distribution fami-
lies. Probability and quantile-quantile plots are available for each of
the distributions.

The Correlations task gives you the choice of Pearson and Spear-
man correlations as well as Cronbach’s alpha, Kendall’s tau-b, and
Hoeffding’s D. Scatter plots with optional confidence ellipses are
available.

The Frequency Counts task provides one-way frequency tables,
which include frequencies, percentages, and cumulative frequencies
and percentages. Horizontal and vertical bar charts are also avail-
able.

The examples in this chapter demonstrate how you can use the An-
alyst Application to compute one-way frequency tables, obtain sum-
mary statistics, examine the distribution of your data, and compute
correlations.

Producing One-Way Frequencies

The data set analyzed in the following sections is taken from the
1995 Statistical Abstract of the United States. The data are mea-
sures of the birth rate and infant mortality rate for 1992 in the United
States. Information is provided for the 50 states and the District of
Columbia. The states are grouped by region. Here, these data are
considered to be a sample of yearly data.

Suppose you want to determine the frequency of occurrence of the
various regions. In the following example, a listing of the frequen-
cies and a bar chart are produced.

In the Frequency Counts task, you can compute one-way frequency
tables for the variables in your data set. For each value of your anal-
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ysis variable, Analyst produces the frequency, cumulative frequency,
and cumulative percentage. You can control the order in which the
values appear and specify group and count variables.

Open the Bthdth92 Data Set
The data are provided in the Analyst Sample Library. To open the
Bthdth92 data set, follow these steps:

1. SelectTools! Sample Data: : :

2. SelectBthdth92.

3. Click OK to create the sample data set in yourSasuser di-
rectory.

4. SelectFile! Open By SAS Name: : :

5. SelectSasuser from the list ofLibraries .

6. SelectBthdth92 from the list of members.

7. Click OK to bring theBthdth92 data set into the data table.

Request Frequency Counts
To request frequency counts, follow these steps:

1. SelectStatistics! Descriptive! Frequency Counts: : :

2. Selectregion as the frequencies variable from the candidate
list.

The default analysis provides the information desired. Note that you
can use the Input dialog to select the specific ordering by which the
variable values are listed.

Figure 7.2 displays the Frequency Counts dialog withregion speci-
fied as the frequencies variable.
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Figure 7.2. Frequency Counts Dialog

Request a Horizontal Bar Chart
To produce a horizontal bar chart in addition to the frequency counts,
follow these steps:

1. Click on thePlots button.

2. SelectHorizontal , as displayed in Figure 7.3.

3. Click OK to close the Plots dialog.
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Figure 7.3. Frequency Counts: Plots Dialog

Click OK in the Frequency Counts main dialog to perform the anal-
ysis.

Review the Results
The results are presented in the project tree under theFrequency
Counts folder, as displayed in Figure 7.4. The three nodes represent
the frequency counts output, the horizontal bar chart, and the SAS
programming statements (labeledCode) that generate the output.
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Figure 7.4. Frequency Counts: Project Tree

You can double-click on any node in the project tree to view the
contents in a separate window. Note that the first output generated is
displayed by default.

Figure 7.5 displays the table of frequency counts for the variable
region.
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Figure 7.5. Frequency Counts: One-Way Frequencies of the Vari-
able region

The table shows that about 33% of the observations in the data set are
located in the southern region, and roughly 25% of the observations
are located in the western and midwestern regions, respectively. Ap-
proximately 18% of the observations are located in the northeastern
region.

To display the bar chart of the frequency counts, double-click the
node labeledHorizontal Bar Chart of REGION (Figure 7.6).

Figure 7.6. Frequency Counts: Horizontal Bar Chart by Region
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Computing Summary Statistics

In this task, summary statistics (such as the mean, standard deviation,
and minimum and maximum values) are desired for the birth and
infant mortality rates for each region. In addition, box-and-whisker
plots are requested.

Request Summary Statistics
To request the Summary Statistics task, follow these steps:

1. SelectStatistics! Descriptive! Summary Statistics: : :

2. Select the analysis variablesbirth anddeath from the candi-
date list.

You can specify a classification variable to define groups within your
data. When you specify a classification variable, the Analyst Appli-
cation produces summary statistics for the analysis variables at each
level of the classification variable.

3. Selectregion as the classification variable.

Figure 7.7 displays the Summary Statistics main dialog withbirth
anddeath specified as the analysis variables andregion specified as
the classification variable.
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Figure 7.7. Summary Statistics Dialog

Request Box-and-Whisker Plots
To request box-and-whisker plots, follow these steps:

1. Click on thePlots button.

2. SelectBox-&-whisker plot .

3. Click OK .

Figure 7.8 displays the Plots dialog withBox-&-whisker plot se-
lected.

Figure 7.8. Summary Statistics: Plots Dialog
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To perform the analysis, clickOK in the main dialog.

Review the Results
The results are presented in the project tree under theSummary
Statistics folder, as displayed in Figure 7.9. The four icons rep-
resent the summary statistics output, the box-and-whisker plots for
each analysis variable, and the SAS programming statements (la-
beledCode) that generate the output.

Figure 7.9. Summary Statistics: Project Tree

Double-click on any of the icons to display the corresponding infor-
mation in a separate window.

Figure 7.10 displays, for each value of the classification variablere-
gion, the number of observations, the mean, the standard deviation,
and the minimum and maximum values of each analysis variable.
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The western region has the highest birth rate (16:89) and the south-
ern region has the highest death rate (10:15).

Figure 7.10. Summary Statistics: Statistics for birth and death

Figure 7.11 displays the box-and-whisker plot for the variablebirth
for each level of theregion variable.

Figure 7.11. Summary Statistics: Box-and-Whisker Plot for Birth
Rate by Region

This plot reveals a possible outlier in the birth rate for the midwestern
region (region=‘MW’). The western region (region=‘W’) is notice-
able as the region with the highest birth rate.
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Examining the Distribution

You can examine the distributional properties of your data with the
Distributions task. This task enables you to produce descriptive
statistics for the variables, test the fit of several distributions to your
data, and examine displays such as histograms and probability plots.
In this task, interest lies in examining the birth and infant mortality
rates for each region.

Request a Distributions Analysis
To request the Distributions task, follow these steps:

1. SelectStatistics! Descriptive! Distributions : : :

2. Selectbirth anddeath as the analysis variables.

3. Selectregion as the classification variable.

Figure 7.12 displays the Distributions main dialog with the preceding
variable specifications.

Figure 7.12. Distributions Dialog
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The default analysis provides moments, quartiles, and measures of
variability.

Request Plots
To request box-and-whisker plots and histograms, follow these steps:

1. Click on thePlots button.

2. SelectBox-&-whisker plot .

3. SelectHistogram.

4. Click OK .

Figure 7.13 displays the Plots dialog.

Figure 7.13. Distributions: Plots Dialog

Request Fitted Distribution
To fit a normal distribution to these data, follow these steps:

1. Click on theFit button in the main dialog.

2. SelectNormal.

By default, parameter values are calculated from the data when you
fit the normal distribution. If you want to enter specific parame-
ter values, click on the down arrow (displayed in Figure 7.14) and
selectEnter values. For the lognormal, exponential, and Weibull
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distributions, you can specify that parameters be calculated by max-
imum likelihood estimation (MLE), or you can enter specific param-
eter values.

3. Click OK .

Figure 7.14. Distributions: Fit Dialog

When you have completed your selections, clickOK in the main di-
alog to perform the analysis. The results are presented in the project
tree displayed in Figure 7.15.

Review the Results
Double-click on any of the resulting eight icons to display the corre-
sponding output in a separate window.
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Figure 7.15. Distributions: Project Tree

The Moments and Quantiles output provides summary information
for each variable. Figure 7.16 displays the output labeled Fitted Dis-
tributions of Bthdth92, which summarizes how closely the normal
distribution fits each variable, by region.
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Figure 7.16. Distributions: Fitted Distributions Results

Based on the test results displayed in Figure 7.16, the null hypothesis
that the variablebirth is normally distributed cannot be rejected at
the� = 0:05 level of significance (p-values for all tests are greater
than0:15). The same is true for the variabledeath except for the
southern region (region=‘S’). The hypothesis is rejected at the� =

0:05 level of significance for the death rate in the southern region.

Two sets of box plots and four sets of histograms are also produced.
A single box-and-whisker plot is created for each of the two vari-
ables. The box-and-whisker plot for the variablebirth is displayed
when you double-clickBox Plot of BIRTH in the project tree.

Two histograms are created for each variable. Each graphic con-
tains a histogram for two levels of the classification variableregion.
The first histogram contains the information for the midwestern
and northeastern regions (region=‘MW’ and region=‘NE’), as dis-
played in Figure 7.17. The second histogram (not shown) contains
the information for the southern and western regions (region=‘S’
andregion=‘W’).
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Figure 7.17. Distributions: Histogram for birth

The normal curve overlaid on the histogram displayed in Figure 7.17
is the result of requesting a normal distribution fit in the Fit dialog
(Figure 7.14). The statistical details of the fit are located in the out-
put labeled Fitted Distributions of Bthdth92, which also includes the
details of the fit for the variabledeath.

Computing Correlations
You can use the Correlations task to compute pairwise correlation
coefficients for the variables in your data set. The correlation is a
measure of the strength of the linear relationship between two vari-
ables. This task can compute the standard Pearson product-moment
correlations, nonparametric measures of association, partial correla-
tions, and Cronbach’s coefficient alpha. The task also can produce
scatter plots with confidence ellipses.
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The following example computes correlation coefficients for four
variables in theFitness data set. This data set contains measure-
ments made on groups of men taking a physical fitness course at
North Carolina State University. The variables are as follows:

age age, in years

weight weight, in kilograms

oxygen oxygen intake rate, in milliliters per kilogram of
body weight per minute

runtime time taken to run 1.5 miles, in minutes

rstpulse heart rate while resting

runpulse heart rate while running

maxpulse maximum heart rate recorded while running

group group number

This example includes looking at correlations between the variables
runtime, runpulse, maxpulse, andoxygen and also producing the
corresponding scatter plots with confidence ellipses.

Open the Fitness Data Set
To open theFitness data set, follow these steps:

1. SelectTools! Sample Data: : :

2. SelectFitness.

3. Click OK to create the sample data set in yourSasuser di-
rectory.

4. SelectFile! Open By SAS Name: : :

5. SelectSasuser from the list ofLibraries .

6. SelectFitness from the list of members.

7. Click OK to bring theFitness data set into the data table.
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Request Correlations
To compute correlations for variables in theFitness data set, follow
these steps:

1. SelectStatistics! Descriptive! Correlations : : :

2. Select the variablesruntime, runpulse, maxpulse, andoxy-
gen to correlate.

Figure 7.18 displays the resulting Correlations dialog.

Figure 7.18. Correlations Dialog

If you click OK in the Correlations main dialog, the default output,
which includes Pearson correlations, is produced. Or, you can re-
quest specific types of correlations by using the Options dialog.
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Request a Scatter Plot
To request a scatter plot with a confidence ellipse, follow these steps:

1. Click on thePlots button.

2. SelectScatter plots.

3. SelectAdd confidence ellipses.

The confidence level used in calculating the confidence el-
lipse is 0:95. To use a different level, type that value in the
Probability value: field, as displayed in Figure 7.19.

4. Click OK .

Figure 7.19. Correlations: Plots Dialog

Click OK in the main dialog to perform the analysis.

Review the Results
The results are presented in the project tree, as displayed in Figure
7.20.
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Figure 7.20. Correlations: Project Tree

You can double-click on any of the resulting nodes in the project tree
to view the information in a separate window.

Figure 7.21 displays univariate statistics for each of the analysis vari-
ables. The table provides the number of observations, the mean, the
standard deviation, the sum, and the minimum and maximum values
for each variable.
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Figure 7.21. Correlations: Univariate Statistics
Figure 7.22 displays the table of correlations. Thep-value, which
is the significance probability of the correlation, is displayed under
each of the correlation coefficients. For example, the correlation be-
tween the variablesmaxpulse andruntime is0:22610, with an asso-
ciatedp-value of0:2213, and the correlation between the variables
oxygen and runpulse is �0:39797, with an associatedp-value of
0:0266.

Figure 7.22. Correlations: Table of Correlations
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Six scatter plots, each of which includes a 95% confidence ellipse,
are produced in this analysis. Each plot displays the relationship be-
tween one pair of the analysis variables. The scatter plot ofruntime
versusoxygen is displayed in Figure 7.23.

Figure 7.23. Correlations: Scatter Plot with Confidence Ellipse
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Confidence ellipses are used as a graphical indicator of correlation.
When two variables are uncorrelated, the confidence ellipse is circu-
lar in shape. The ellipse becomes more elongated the stronger the
correlation is between two variables.
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