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Linear regression

Linear regression in SAS
To illustrate linear regression, we are going to use the same data as we used in Chapter 10 for illustrating the use of partial correlations. We have set up the data in Excel as shown in Screenshot 1:
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Screenshot 1
You can see from Screenshot 1 that we have three columns set up, each one containing the data for one of our variables. We have three variables called ‘age’, ‘height’ and ‘weight’, and have imported the data into SAS. To run the linear regression analysis, you need to use the Proc Reg command e.g.
Proc Reg Data = working;

model Weight = Age;

Run;

Here the first row indicates that we are running a regression analysis on the data in our working file. The next statement indicates which variable is the dependent variable (the one before the '=') and which is the independent variable. When you run these commands you will be presented with the following output:
                  The SAS System     15:36 Tuesday, December 13, 2011  16

                                       The REG Procedure

                                         Model: MODEL1

                               Dependent Variable: Weight Weight

                            Number of Observations Read          10

                            Number of Observations Used          10

                                      Analysis of Variance

                                             Sum of           Mean

         Source                   DF        Squares         Square    F Value    Pr > F

         Model                     1       29.88867       29.88867     246.06    <.0001

         Error                     8        0.97174        0.12147

         Corrected Total           9       30.86041

                      Root MSE              0.34852    R-Square     0.9685

                      Dependent Mean       11.10300    Adj R-Sq     0.9646

                      Coeff Var             3.13900

                                      Parameter Estimates

                                         Parameter       Standard

       Variable     Label        DF       Estimate          Error    t Value    Pr > |t|

       Intercept    Intercept     1        7.91803        0.23102      34.27      <.0001

       Age          Age           1        0.18958        0.01209      15.69      <.0001
You should be able to see from this that we have an unstandardised regression coefficient (Parameter Estimate) of 0.19 which has an associated t-value of 15.69 and a p-value of < .0001. The R-square is 0.97 and this has an F-value on 1, 8 degrees of freedom = 246.1 which has an associated p-value > .001. Thus, there is a significant relationship between age and weight.

The way we have used the Proc Reg command has only given us the unstandardised regression coefficient. If you want the standardised regression coefficient, you can get this by including the STB subcommand at the end of the Model line.
When you do this, you will be presented with the following output:

                                     Parameter Estimates

                             Parameter      Standard                        Standardized

Variable    Label       DF   Estimate       Error   t Value   Pr > |t|       Estimate

Intercept   Intercept    1   7.91803       0.23102     34.27     <.0001              0

Age         Age          1   0.18958       0.01209     15.69     <.0001        0.98413
Here you can see that we have a standardised regression coefficient of 0.98.

Obtaining the scatterplot with regression line and confidence intervals in SAS
To obtain a scatterplot with a regression line in SAS, you have to use the Proc GPlot command but in addition we have to indicate to SAS that we want a regression line overlaying the scattergram. We do this by instructing SAS about the regression line before we actually run the Proc GPlot command. We do this using the Symbol1 command. This is used to indicate how we want the symbols on the scattergram presented and which sort of line we want to overlay. We would use the following for overlaying a regression line and using circles as the symbols in the plot:
Symbol1 V=Circle Interpol=R;

In this command, the Interpol subcommand specifies the line and we have used the R argument to request a regression line. Once you have entered this, you can use the Proc GPlot command as follows:

Symbol1 V=Circle Interpol=R;

Proc GPlot Data = working;

Plot Weight*Height;

Run;
When you run this, you will be presented with the scatterplot illustrated in Figure 1:
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Figure 1
<A>Using regression to predict missing data in SAS</A>
It is beyond the scope of this book to explain how SAS can be used to generate predicted scores to be used to predict missing data.
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