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Testing associations between categorical variables
Table 1
Running the analysis in SAS
In order to run a chi-square analysis in SAS it is best to set up you data as we have shown you in SPSS (Chapter 9). This is illustrated in Screenshot 1:
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Screenshot 1
To run the analysis, we need to use the Freq and Tables commands.  The commands that you need are:

data working; set Data_lib.Sex_Crash;

proc freq data=working;

tables Sex*Crash / Chisq;

weight Freq;

run;
In the Tables command, the rows and columns of the contingency table are expressed first. The variable stated first will form the rows of the column. We then need the / Chisq subcommand. Finally, we need to let SAS know that the frequency counts in the column labelled 'Freq' are the ones to be analysed and we do this using the weight command. When you run this, you will be presented with the following output:
            The SAS System     09:51 Tuesday, December 13, 2011  22

                                       The FREQ Procedure

                                     Table of Sex by Crash

                              Sex(Sex)     Crash(Crash)

                              Frequency‚

                              Percent  ‚

                              Row Pct  ‚

                              Col Pct  ‚Crash   ‚NoCrash ‚  Total

                              ƒƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒˆ

                              Female   ‚      5 ‚     51 ‚     56

                                       ‚   5.00 ‚  51.00 ‚  56.00

                                       ‚   8.93 ‚  91.07 ‚

                                       ‚  25.00 ‚  63.75 ‚

                              ƒƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒˆ

                              Male     ‚     15 ‚     29 ‚     44

                                       ‚  15.00 ‚  29.00 ‚  44.00

                                       ‚  34.09 ‚  65.91 ‚

                                       ‚  75.00 ‚  36.25 ‚

                              ƒƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒˆ

                              Total          20       80      100

                                          20.00    80.00   100.00

                              Statistics for Table of Sex by Crash

                     Statistic                     DF       Value      Prob

                     ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ

                     Chi-Square                     1      9.7504    0.0018

                     Likelihood Ratio Chi-Square    1      9.9177    0.0016

                     Continuity Adj. Chi-Square     1      8.2412    0.0041

                     Mantel-Haenszel Chi-Square     1      9.6529    0.0019

                     Phi Coefficient                      -0.3123

                     Contingency Coefficient               0.2981

                     Cramer's V                           -0.3123

                                      Fisher's Exact Test

                               ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ

                               Cell (1,1) Frequency (F)         5

                               Left-sided Pr <= F          0.0020

                               Right-sided Pr >= F         0.9997

                               Table Probability (P)       0.0016

                               Two-sided Pr <= P           0.0024

                                       Sample Size = 100
You can see from the output that we are presented with a chi-square value of 9.75, with 1 df and an associated p-value of .0018. We are also presented with the Fisher's exact test details. You will also notice that SAS automatically presents us with Phi and Cramer's V.

If you wanted SAS to display both the observed and expected frequencies in the contingency table, you will need to add the Expected subcommand after the Chisq command e.g.

tables Sex*Crash / Chisq Expected;

When you include this subcommand, the contingency table will look like this:

        The SAS System     09:51 Tuesday, December 13, 2011  23

                                       The FREQ Procedure

                                     Table of Sex by Crash

                              Sex(Sex)     Crash(Crash)

                              Frequency‚

                              Expected ‚

                              Percent  ‚

                              Row Pct  ‚

                              Col Pct  ‚Crash   ‚NoCrash ‚  Total

                              ƒƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒˆ

                              Female   ‚      5 ‚     51 ‚     56

                                       ‚   11.2 ‚   44.8 ‚

                                       ‚   5.00 ‚  51.00 ‚  56.00

                                       ‚   8.93 ‚  91.07 ‚

                                       ‚  25.00 ‚  63.75 ‚

                              ƒƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒˆ

                              Male     ‚     15 ‚     29 ‚     44

                                       ‚    8.8 ‚   35.2 ‚

                                       ‚  15.00 ‚  29.00 ‚  44.00

                                       ‚  34.09 ‚  65.91 ‚

                                       ‚  75.00 ‚  36.25 ‚

                              ƒƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒˆ

                              Total          20       80      100

                                          20.00    80.00   100.00

You can now see that the second row in each cell contains the expected frequency.
The (2 goodness-of-fit test  in SAS
To run the goodness of fit chi-square test in SAS, we use again the Freq and Tables commands. However, we would simply set up just one column in our Excel file to indicate which category each frequency refers to. Using the smoking example we used in Chapter 9 the data could be set out in Excel as in Screenshot 2:
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Screenshot 2
Obviously, you can use shorter category names than those in Screenshot 2 but this should give you an idea of how to set out your data file. You can then use the following commands to run the chi-square:

proc freq data = working;

  tables Category / chisq;

  weight Freq;

run;
You need to ensure that you use the weight subcommand or else your output will not make any sense. When you run this, you will be presented with the following:

                 The SAS System     09:51 Tuesday, December 13, 2011  37

                                       The FREQ Procedure

                                            Category

       Category                                                     Frequency     Percent

       ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ

       Smoking increases your chance of cancer                            45       11.25

       Smoking increases your chance of heart disease                     35        8.75

       Smoking makes your clothes smell                                  280       70.00

       Your family’s health is at risk from breathing your smoke          40       10.00

                                           Category

                                                                  Cumulative    Cumulative

     Category                                                      Frequency      Percent

     ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ

     Smoking increases your chance of cancer                             45        11.25

     Smoking increases your chance of heart disease                      80        20.00

     Smoking makes your clothes smell                                   360        90.00

     Your family’s health is at risk from breathing your smoke          400       100.00

                                        Chi-Square Test

                                     for Equal Proportions

                                     ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ

                                     Chi-Square   432.5000

                                     DF                  3

                                     Pr > ChiSq     <.0001

                                       Sample Size = 400
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