3
Descriptive statistics
Loading data into SAS – a recap 
The first thing that you need to do is to input the data into SAS. You can follow the instructions in Chapter 2 to input the heart attack and stroke coping data that was presented in Chapter 3. As a recap here on inputting data, you need to first open up the relevant library. Remember we called ours 'Data_lib'. Then right click on a blank part of the library (see Screenshot 1) and click on New.
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Screenshot 1

When you click on New you will be presented with a number of options (Screenshot 2). Click on the Table option and then OK. 
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Screenshot 2

You will then be presented with a table where you can name your variables and input the data. You will need to set up one grouping variable and one scale variable (see Screenshot 3).
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Screenshot 3
Then click on the little [image: image4.png]


 icon in the top right hand corner of the table itself and select the Menu option. You will be presented with a range of options and you should select the File, Save As… option (Screenshot 4). You then need to select the relevant library and save the file to that library. We have called our file 'Patient_Coping'
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Screenshot 4

Entering data into the SAS table is rather cumbersome and so it is often easier to use a spreadsheet program such as Microsoft Excel. To do this, enter the data into two columns in Excel and put the variable name in the first row of each column (see Screenshot 5). You should then save the file.
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Screenshot 5
Then in SAS you need to click on File, Import Data. This will start up the importing wizard (Screenshot 6). If you have used a different program e.g. Microsoft Access to enter your data, you should click on the drop down menu and select the relevant program. Then click on the Next button.
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Screenshot 6
You will be prompted to select the file that you want to import. Do this and then click on OK. You will be asked which sheet you want to import. Usually it will be Sheet1$ which is the default option in SAS (Screenshot 7), but if you have entered data into a different sheet you will need to select it here.
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Screenshot 7
If you click on Next you will be prompted to choose the library where you wish to save the data and type in a filename (labelled as Member in Screenshot 8). Once you have entered these details, you can click on Finish and SAS will import the data for you.
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Screenshot 8
If you then open up your library in the Explorer window of SAS, you should see your imported data saved there.
Once you have your data in SAS, you will need to set up a working copy of the file by typing the following into the Editor window and then clicking on the Submit icon [image: image10.png]


:

Data working; set Data_lib.Patientcoping;

run;
You should confirm that SAS has successfully opened a working copy in the Log window (Screenshot 9):
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Screenshot 9
Numerical descriptives in SAS
To obtain some basic descriptive statistics like the mean, standard deviation, minimum and maximum you can use the Proc Means commands e.g.

Proc means;

run;
If you do this for the patient coping data, you will be presented with the output illustrated in Screenshot 10:
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Screenshot 10
You should notice that this gives you the overall mean and standard deviation rather than the descriptive statistics broken down by group. If you want these broken down by group, you will need to add in an extra command:
 Proc means;

Class Patient;

run'

When you do this, you will get a table of descriptives broken down by patient group (Screenshot 11):

[image: image13.png]B Output - (Untitled)

The SAS Systen 10:26 Friday, Decenber 2,

The MEANS Procedure

Analysis Variable : Coping_Score Coping_Score

N
Patient  Obs N Mean Std Dev Mininun Max inun
Heart. 20 20 27.6500000 3.7173137 22.0000000 35.0000000
Stroke 20 20 21.2500000 9.5854879 1.0000000 40.0000000





Screenshot 11
To obtain more detailed descriptive statistics you can use the Proc univariate command. Try typing in this:
Proc univariate;

Class Patient;

run;
You will be presented with the following output. You should see that as we have included the class Patient command, the output is broken down by patient group:
           The SAS System    10:26 Friday, December 2, 2011  5

                  The UNIVARIATE Procedure

              Variable: Coping_Score (Coping_Score)

                    Patient = Heart

                      Moments

        N             20  Sum Weights         20

        Mean          27.65  Sum Observations      553

        Std Deviation   3.71731369  Variance      13.8184211

        Skewness      0.16340828  Kurtosis      -0.6622276

        Uncorrected SS     15553  Corrected SS      262.55

        Coeff Variation  13.4441725  Std Error Mean   0.83121661

                  Basic Statistical Measures

             Location          Variability

           Mean   27.65000   Std Deviation      3.71731

           Median  27.00000   Variance        13.81842

           Mode   27.00000   Range          13.00000

                      Interquartile Range   5.00000

                  Tests for Location: Mu0=0

            Test      -Statistic-  -----p Value------

            Student's t  t 33.26449  Pr > |t|  <.0001

            Sign      M    10  Pr >= |M|  <.0001

            Signed Rank  S    105  Pr >= |S|  <.0001

                  Quantiles (Definition 5)

                   Quantile   Estimate

                   100% Max     35.0

                   99%        35.0

                   95%        34.0

                   90%        32.5

                   75% Q3      30.0

                   50% Median    27.0

                   25% Q1      25.0

                   10%        22.5

                   5%        22.0

                   1%        22.0

                   0% Min      22.0

                     The SAS System    10:26 Friday, December 2, 2011  6

                  The UNIVARIATE Procedure

              Variable: Coping_Score (Coping_Score)

                    Patient = Heart

                   Extreme Observations

               ----Lowest----    ----Highest---

               Value   Obs    Value   Obs

                 22    38      30    40

                 22    26      32    36

                 23    32      32    37

                 23    28      33    25

                 25    39      35    34

                     The SAS System    10:26 Friday, December 2, 2011  7

                  The UNIVARIATE Procedure

              Variable: Coping_Score (Coping_Score)

                    Patient = Stroke

                      Moments

        N             20  Sum Weights         20

        Mean          21.25  Sum Observations      425

        Std Deviation   9.58548793  Variance      91.8815789

        Skewness      -0.0296554  Kurtosis      0.33801699

        Uncorrected SS     10777  Corrected SS      1745.75

        Coeff Variation  45.1081785  Std Error Mean   2.14338026

                  Basic Statistical Measures

             Location          Variability

           Mean   21.25000   Std Deviation      9.58549

           Median  23.00000   Variance        91.88158

           Mode   23.00000   Range          39.00000

                      Interquartile Range   12.50000

       NOTE: The mode displayed is the smallest of 2 modes with a count of 3.

                  Tests for Location: Mu0=0

            Test      -Statistic-  -----p Value------

            Student's t  t 9.914246  Pr > |t|  <.0001

            Sign      M    10  Pr >= |M|  <.0001

            Signed Rank  S    105  Pr >= |S|  <.0001

                  Quantiles (Definition 5)

                   Quantile   Estimate

                   100% Max     40.0

                   99%        40.0

                   95%        39.5

                   90%        33.5

                   75% Q3      26.0

                   50% Median    23.0

                   25% Q1      13.5

                   10%        9.0

                   5%         5.0

                   1%         1.0

                   0% Min       1.0

                     The SAS System    10:26 Friday, December 2, 2011  8

                  The UNIVARIATE Procedure

              Variable: Coping_Score (Coping_Score)

                    Patient = Stroke

                   Extreme Observations

               ----Lowest----    ----Highest---

               Value   Obs    Value   Obs

                 1    12      26    8

                 9    17      27    11

                 9    4      28    6

                 13    19      39    1

                 13    18      40    16
You should be able to see by checking the output that the univariate procedure gives us most of the numerical descriptives that we covered in Chapter 3, including the interquartile range and the quartiles themselves. You can find the quartile in the Quantiles table. This table gives a number of different quantiles three of which (the 75th, 50th and 25th) are the quartiles. These are labelled as Q3, Median and Q1 in the table.
Generating bar charts in SAS
To illustrate generating graphs, we shall be using the data presented in Table 3.3 from Chapter 3. We entered this into an Excel spreadsheet and then imported it into SAS.

To generate bar charts in SAS, you need to use the Proc gchart command. Using this command, we have to indicate whether we want horizontal or vertical bars, which groups are being displayed and what the bars represent. So we might type in the following:
Proc gchart;

vbar Patient;

run;

The vbar command indicates that we want vertical bars and the variable name given after this is the grouping variable as we want separate bars for each of our patient groups. We have not indicated in this set of commands what the bars represent and if we left it at that and ran the commands, SAS would generate bars that represent the number of cases in each group. We want to display something a bit more interesting than that like the mean for coping scores and so we have to indicate what variable we want to summarise (in our case the coping variable) and what statistic the bar represents (i.e. the mean). To do this, we need to type in the following:

Proce gchart;

vbar Patient / Sumvar = Coping

Type = mean;

run;

When you do this, you will be presented with the following bar chart (Figure 1):

[image: image14.emf]Coping

0

10

20

30

Patient

Heart Stroke


Figure 1 
The graph presented using this command leads to rather tall thin graphs. You can, though, make the bars wider by using the width subcommand e.g.

Proc gchart;

vbar Patient / Sumvar = Coping

width = 25

Type = mean;

run;

You will be presented with a graph similar to that in Figure 2.
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Figure 2
This graph looks much better

<B>Generating line graphs in SAS</B>
<T>Generating line graphs in SAS is not particularly easy as you have to calculate the means first and then save these into a variable and then plot these on a scattergram and finally overlay this with a line. We advise you to use bar charts instead as these are much more straightforward.
Generating frequency histograms in SAS
You can generate frequency histograms in SAS by using the Proc Univariate procedure. We can add an extra line which requests the histogram e.g. 
proc univariate data = working;

var Coping;

histogram Coping;

run;
In this command you can see that we have added the histogram Coping command to generate the histogram of the 'Coping' variable. When you run these commands you will be presented with the histogram shown in Figure 4:
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Figure 4
Generating boxplots using SAS
You can detect outliers using boxplots (as discussed in Chapter 3) and we can generate these quite simply in SAS using the Proc Boxplot command. However, rather annoyingly, you have to have a grouping variable in this command and so it is not easy to generate a boxplot for a single variable. To do this, you have to add a new variable to your datafile which contains a constant value e.g. contains only '1's (see Screenshot 1
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Screenshot 1

Once we have the grouping variable in, we can generate the boxplot using the following set of commands:

data working; set Data_lib.Table6_1;

Proc Boxplot;

Plot Dataset1*Group /Boxstyle = schematicid;

Run;
You need the Boxstyle = schematicid subcommand or else SAS won't show any outliers on the graph. These commands will generate the boxplot in Figure 1.
[image: image18.emf]1

17.5

20.0

22.5

25.0

27.5

30.0

32.5

D

a

t

a

s

e

t

1

Group


Figure 1
You will notice that SAS presents a little detail in the boxplot that SAS doesn't. There is a '+' presented within the box. This shows the mean for this variable. In this boxplot you can also see that there are no scores indicated outside the whiskers and so there are no outliers.

If you have a number of different variables that you want boxplots for, you can generate them all within the same set of commands by including additional plot commands e.g. 

Proc Boxplot;

Plot Dataset1*Group /Boxstyle=schematicid;

Plot Dataset2*Group /Boxstyle=schematicid;

Plot Dataset3*Group /Boxstyle=schematicid;

Run;
When you run this, you will be presented with you three boxplots. The boxplot for 'Dataset2' is presented in Figure 2.
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Figure 2
Here you can see that we have a score of 54 indicated by a little square on the boxplot. You would want to deal with this score in an appropriate manner as explained in Chapter 6.
This semi-colon indicates the end of the vbar command. This needs to come after all of the vbar sub-commands.








