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Differences between two groups

Independent groups t-Test in SAS
We shall demonstrate how to get SAS to run an independent t-test using the memory intervention for MS patients’ data presented in Chapter 7.1. You should load this data into SAS. To run an independent samples t-test in SAS, we use the Proc ttest command. For example:

data working: Set Data_lib.Table7_1;

Proc ttest;

Class Group;

var Memory;

run;
You need to indicate which variable is the IV using the Class subcommand and which variable is the DV using the var subcommand. When you run this, you will be presented with the following output:
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                                      The TTEST Procedure

                                          Statistics

                             Lower CL          Upper CL  Lower CL           Upper CL

Variable  Group           N      Mean    Mean      Mean   Std Dev  Std Dev   Std Dev  Std Err

Memory    Control        10    6.8145       9    11.185    2.1014   3.0551    5.5773   0.9661

Memory    Treatment      10    11.333    13.1    14.867    1.6988   2.4698    4.5089    0.781

Memory    Diff (1-2)            -6.71    -4.1     -1.49     2.099   2.7779     4.108   1.2423

                                            T-Tests

             Variable    Method           Variances      DF    t Value    Pr > |t|

             Memory      Pooled           Equal          18      -3.30      0.0040

             Memory      Satterthwaite    Unequal      17.2      -3.30      0.0042

                                     Equality of Variances

                 Variable    Method      Num DF    Den DF    F Value    Pr > F

                 Memory      Folded F         9         9       1.53    0.5364
You can see from the output that you are presented with two t-tests. One is for when you have equal variances the other (Satterthwaite's) is for when you have unequal variances. There is also a test for the equality of variances to help you decide which of the two t-tests to report. If the test of equality of variances comes out as non-significant (as it does in the above example), you should report the 'Pooled' version of the t-test. Otherwise, you should use the Satterthwaite version of the t-test. From the output, we can see that there is a t-value of 3.30, degrees of freedom = 18 and a p-value = .004. The p-value would obviously be rounded to .004. Please also note that this is a two-tailed p-value. If you require a one-tailed p-value, you can simply halve the two-tailed value given here.
Paired t-test in SPSS

We use the same command to generate a paired t-test in SAS, but we simply add in an extra argument to the command to indicate that we want a paired t-test rather than an independent t-test. Using the chronic illness example from Screenshot 7.8 in Chapter 7, we have entered the data into SAS. We use again the Proc ttest command, but this time we use the Paired subcommand:
Proc ttest;

Paired VIQ*PIQ;

run;
You can see that after we have included the Paired subcommand, we have to specify the two conditions that we are comparing separated by an asterisk (*). The output for this is presented below:
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                                      The TTEST Procedure

                                           Statistics

                      Lower CL            Upper CL   Lower CL             Upper CL

 Difference       N       Mean     Mean       Mean    Std Dev   Std Dev    Std Dev   Std Err

 VIQ - PIQ       23     -6.865   -1.478     3.9084      9.634    12.457     17.631    2.5974

                                            T-Tests

                           Difference      DF    t Value    Pr > |t|

                           VIQ - PIQ       22      -0.57      0.5750
The two sample z-test is not readily available in SAS (perhaps because it is not a widely used test these days).

Non-parametric tests

Mann-Whitney test in R
We can run the Mann-Whitney test in SAS using the Proc npar1way command. We will illustrate this here using the same data that we used to illustrate the independent t-test. The command you should type in is:
data working; set Data_lib.Table7_1;

proc npar1way wilcoxon;

  class Group;

  var Memory;

run;
You will be presented with the details presented below:
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                                     The NPAR1WAY Procedure

                        Wilcoxon Scores (Rank Sums) for Variable Memory

                                 Classified by Variable Group

                                    Sum of      Expected       Std Dev          Mean

           Group           N        Scores      Under H0      Under H0         Score

           ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ

           Treatment      10         142.0         105.0     13.128915         14.20

           Control        10          68.0         105.0     13.128915          6.80

                              Average scores were used for ties.

                                    Wilcoxon Two-Sample Test

                                 Statistic             142.0000

                                 Normal Approximation

                                 Z                       2.7801

                                 One-Sided Pr >  Z       0.0027

                                 Two-Sided Pr > |Z|      0.0054

                                 t Approximation

                                 One-Sided Pr >  Z       0.0060

                                 Two-Sided Pr > |Z|      0.0119

                           Z includes a continuity correction of 0.5.

                                      Kruskal-Wallis Test

                                 Chi-Square              7.9423

                                 DF                           1

                                 Pr > Chi-Square         0.0048
You can see here that we have a test statistic of 142 and an associated two-tailed p-value of .005. Thus, there is a significant difference between the groups.
You should note that the default for SAS is to calculate a continuity correction. Usually, we do not require this and so you can override it by including the correct=no argument as part of the Proc npar1way command e.g.
proc npar1way wilcoxon correct=no;

  class Group;

  var Memory;

run;
When you run this command, you will be presented with the following output:
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                                     The NPAR1WAY Procedure

                        Wilcoxon Scores (Rank Sums) for Variable Memory

                                 Classified by Variable Group

                                    Sum of      Expected       Std Dev          Mean

           Group           N        Scores      Under H0      Under H0         Score

           ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ

           Treatment      10         142.0         105.0     13.128915         14.20

           Control        10          68.0         105.0     13.128915          6.80

                              Average scores were used for ties.

                                    Wilcoxon Two-Sample Test

                                 Statistic             142.0000

                                 Normal Approximation

                                 Z                       2.8182

                                 One-Sided Pr >  Z       0.0024

                                 Two-Sided Pr > |Z|      0.0048

                                 t Approximation

                                 One-Sided Pr >  Z       0.0055

                                 Two-Sided Pr > |Z|      0.0110

                                      Kruskal-Wallis Test

                                 Chi-Square              7.9423

                                 DF                           1

                                 Pr > Chi-Square         0.0048
 You can see from this that the p-value has changed slightly, but not by much (it still rounds to .005).
Wilcoxon signed rank test in SAS
Unfortunately, there is a straightforward way of running a Wilcoxon test in SAS. We can, though, generate the relevant statistics easily if we create a new variable which is the difference between the two variable that we want to compare. This is simple in SAS and involves us running the following command (we are using the data from Screenshot 7.8). Once we have set up this new variable we can use the Proc univariate command to generate the relevant statistics for us:
data working; set Data_lib.Viqpiq;

diff=VIQ-PIQ
run;
Proc univariate;

var=diff;

run;
When you run these commands, you will be presented with the following output:
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                                    The UNIVARIATE Procedure

                                        Variable:  diff

                                   Tests for Location: Mu0=0

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

                        Student's t    t  -0.56913    Pr > |t|    0.5750

                        Sign           M       0.5    Pr >= |M|   1.0000

                        Signed Rank    S       -14    Pr >= |S|   0.6796

This is only part of the output but it is the relevant part. The test that we are interested in here is the 'Signed Rank' one. You can see that we have test statistic of 14 with an associated p-value of .68. Thus we have to conclude that there is no significant difference between the VIQ and PIQ scores. This is a two-tailed p-value and so if you require a one-tailed value you will need to halve it.
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