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NOTES ON STEPWISE REGRESSION
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ALL-MODELS OPTION
IN STEPWISE REGRESSION

The more recent versions of JMP offer a practical implementation of the “all-models”
option in which it is possible to compare all possible regression models in terms of
goodness of fit. The key shortcoming of this procedure is that it uses R-square
comparisons rather than adjusted R-square, which (as | pointed out in class) will
automatically favor models with more explanatory variables. Hence the purpose of these
notes is to outline the JMP procedure for All Possible Models together with an extension

of this procedure that allows adjusted R-square (Rjdj) comparisons.

Here we continue with the Housing_s.jmp example. Assuming that the Stepwise tableau
is open, you can access the All Possible Models option by right clicking on the top bar,
labeled Stepwise Fit. Here you will be asked to specify the maximum number of
explanatory variables, k, in the models to be considered, and the maximum number of
“best models” (in terms of R-square) to be displayed for each model size, k. The default
options are a good place to start. [Remember that if you have say 10 explanatory

variables and try to display all models, you will be looking at 2'° —1 =1023 models!]

If you then click OK, all models will be displayed at the bottom of the tableau, organized
by increasing values of k. If you then select any of these models (by the buttons on the

right) you can see the full tableau for this model — including RZ, . But if you want to

adj *
order all models in terms of R, then there is no automatic method for doing so in JMP.

However, if you open the companion data set, Housing s All_Models.jmp, in the class
directory then you will see an example of how to display all values of Rﬁdj automatically.
To reproduce this table, first right click anywhere on the model display at the bottom of

the Stepwise tableau, and select “Make into Data Table”. This will yield a file that looks
very much like Housing s All Models.jmp. But some changes must be made.

Q) First, change the column label, Number, to k. This will be used as an

argument in the construction of RZ;.

(i) Next click Col — Add Multiple Columns and add two columns. Label the
first as n (for sample size). Open the formula window for this column and
insert the number of samples, which in this housing data set is 26 .

(iii)  Finally label the last column as Adj Rsquare and open the formula for this
column. The desired formula [which can be found in Devore (7" Edition)
p.522] is given by
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(n-1)Rsquare-k
n-1-k

(iv)  Alternatively, you can simply open the corresponding formula in the file
Housing_s All Models.jmp and copy-paste this into your formula window.

(v)  You should then obtain a list of all RZ; values in this last column. To sort

these values by size, click Tables — Sort and then sort by Adj Rsquare. In
doing so, you can sort in descending order by clicking on the “triangle” icon
to the left of Adj Rsquare and then replacing it with the “inverted triangle”
icon below (by clicking on this icon).

If you have done this correctly, a new copy of the file will open with model
2

(BDR,ST,GAR,CSTR) in the first row, having the maximum value of R;,, namely
0.55503843. You can now compare models in terms of their overall goodness of fit.

Finally, remember that this comparison focuses only on Rjdj , and does not indicate which

of these model variables is significant in terms of p-values. One can check these by
running the individual regressions. Also, it is much safer to run the regressions (by
clicking “Make Model” in the Stepwise Regression Control at the top of the tableau). If
you simply rely on the p-values in the stepwise tableau, then you will find that sometimes
these will change in the final regression, especially when you have some missing data
entries.



