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Correlational techniques

Calculating the Pearson’s correlation using SAS
To illustrate the generation of correlation coefficients in SAS, we shall use the social support and happiness data from Chapter 10 of the book. We have loaded this data into an Excel file as in Screenshot 1:
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Screenshot 1
You then need to import this file into SAS and assign it a data frame name. We have assigned the SocSupp name to our data frame in the examples that follow. To generate a Pearson Product Moment correlation coefficient you can use the Proc Corr procedure. You need to type in the following:
  Proc Corr data = working;

  var SocSupport Happiness;

  run;

Here the first statement indicates that we are using the data in the working file while the second statement indicates which variables are being correlated. When you run this, you will be presented with the following output:

                  The SAS System     15:36 Tuesday, December 13, 2011  11

                                       The CORR Procedure

                              2  Variables:    SocSupport Happiness

                                       Simple Statistics

  Variable           N        Mean     Std Dev         Sum     Minimum     Maximum  Label

  SocSupport        23    51.39130    25.16625        1182     8.00000    84.00000  SocSupport

  Happiness         23    27.56522     5.15951   634.00000    17.00000    38.00000  Happiness

                           Pearson Correlation Coefficients, N = 23

                                  Prob > |r| under H0: Rho=0

                                                 Soc

                                             Support      Happiness

                            SocSupport       1.00000        0.44000

                            SocSupport                       0.0356

                            Happiness        0.44000        1.00000

                            Happiness         0.0356
You can see that we are given descriptive statistics for each variable as well as the correlation matrix. From the matrix, you can see that we have a Pearsaon r of 0.44 with an associated p-value of .036.
If you wish to run a Spearman’s Rho correlation coefficient, you need to add an extra argument (Spearman) at the end of the Proc Corr line e.g.

  Proc Corr data = working Spearman;

  var SocSupport Happiness;

run;
You will be presented with the details presented in the output below:

             The SAS System     15:36 Tuesday, December 13, 2011  12

                                       The CORR Procedure

                              2  Variables:    SocSupport Happiness

                                       Simple Statistics

  Variable           N        Mean     Std Dev      Median     Minimum     Maximum  Label

  SocSupport        23    51.39130    25.16625    55.00000     8.00000    84.00000  SocSupport

  Happiness         23    27.56522     5.15951    27.00000    17.00000    38.00000  Happiness

                           Spearman Correlation Coefficients, N = 23

                                   Prob > |r| under H0: Rho=0

                                                 Soc

                                             Support      Happiness

                            SocSupport       1.00000        0.38764

                            SocSupport                       0.0676

                            Happiness        0.38764        1.00000

                            Happiness         0.0676
You should now be able to see that we have a Spearman’s rho correlation coefficient of 0.39 and that this is non-significant with a p-value of .068.
Finally, if you wanted to generate a scattergram illustrating the relationship between the two variables, you can use the command that we showed you in Chapter 2 of the book, that is the Proc GPlot command. To generate the scattergram, you need to type the names of the two variables separated by an asterisk on a separate line which begins with the plot command e.g.
Proc Gplot;

plot SocSupport*Happiness;

run;
When you do this, you will be presented with the scattergram presented in Figure 1:
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Figure 1
Partial correlations

Partial correlation is the correlation between two variables whilst controlling for a third (or more) variables. We also call this ‘partialling out’ or ‘covarying’. An easy example to illustrate this is the relationship between height and weight in children (Screenshot 3).
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Screenshot 3 

To obtain partial correlations in SAS, you need to load the data into SAS from Excel. We then use the Proc Corr command, but add in an extra Partial command on a separate row e.g.
Proc Corr data = working;

Var Weight Age;

Partial Height;

Run;

In this command, we have the two variables that we correlated on the Var line and the variable that we are partialling out on the Partial line. The output from this analysis is presented below:

                   The SAS System     15:36 Tuesday, December 13, 2011  13

                                       The CORR Procedure

                            1 Partial Variables:    Height

                            2         Variables:    Weight   Age

                                       Simple Statistics

   Variable           N          Mean       Std Dev           Sum       Minimum       Maximum

   Height            10      78.50000      12.59850     785.00000      50.00000      93.00000

   Weight            10      11.10300       1.85174     111.03000       8.00000      14.00000

   Age               10      16.80000       9.61249     168.00000       3.00000      33.00000

                                       Simple Statistics

                                        Partial       Partial

                         Variable      Variance       Std Dev    Label

                         Height                                  Height

                         Weight         0.42582       0.65255    Weight

                         Age           16.09526       4.01189    Age

                        Pearson Partial Correlation Coefficients, N = 10

                               Prob > |r| under H0: Partial Rho=0

                                             Weight           Age

                               Weight       1.00000       0.89513

                               Weight                      0.0011

                               Age          0.89513       1.00000

                               Age           0.0011
You should be able to see that the correlation details are presented at the end of the output and they indicate that there is a correlation between Age and  Weight of 0.90 once we have partialled out the effects of Height. This has an associated p-value of .001.
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