A Description of Fortran and MATLAB Programs for

“An Exact Algorithm for Hierarchically Well-Formulated Subsets in Second-Order Polynomial Regression,” by M. J. Brusco, D. Steinley, and J. D. Cradit

Note: All programs are set up for second-order polynomial regression

OZONE DATA EXAMPLE

In our paper, we use the Ozone data from Breiman (1995) for our main example.  The ozone data consist of n = 330 cases measured on h = 8 predictor variables (ozonex.prn) and one response variable (ozoney.prn).  These data are provided in the archive.  

FORTRAN PREPARATION

Copy ozonex.prn into DATAX.PRN

Copy ozoney.prn into DATAY.PRN

MATLAB PREPARATION

Read these data into the MATLAB environment such that ‘y’ is the 330 ( 1 variable in the workspace that contains the response measures and ‘x’ is the 330 ( 8 variable that contains the raw predictor measures.  After the command prompt (shown as “>>”) type the command for quadratic_prep.m as shown below.:

>> [x1, dd] = quadratic_prep(x);

This command will put the scalar ‘dd’ = 8 and the 330 ( 44 matrix ‘x1’ in your workspace.  Now, just enter the command for the appropriate MATLAB batch file:

For the current setting where q is restricted to 15, the program should run in several minutes on a reasonably fast PC.

FORTRAN PROGRAMS

1) BESTSUBH.FOR – a program that will find a hierarchically well-formulated subset (of a specified size) that maximizes R2.

We offer the Fortran program “BESTSUBH.FOR” and its executable “BESTSUBH.EXE”.  To run the program the input files are:

(1) DATAX.PRN: an n ( 1 vector of response variable measures, 

(2) DATAY.PRN: an n ( h matrix containing only the first-order predictors.

(3) PARAM: a single line parameter file with the following terms:

[# of observations, # of first-order predictors, min. subset size, max subset-size, initial R2 lower bound]
So, to run the ozone data using this Fortran program:

1) Copy ‘y’ into DATAY.PRN

2) Copy ‘x’ into DATAX.PRN

3) Set the ‘PARAM’ file as: [330, 8, 1, 15, 0]  (Note: Do not include brackets)

4) Type “BESTSUBH” at the DOS command prompt.

The R2 values and optimal subsets for 1 ( q ( 15 will be written to RESULT.OUT and to the screen

2) BESTSUBH2.FOR – a program that will find the 5 best hierarchically well-formulated subsets (of a specified size) that maximize R2.

We also offer the Fortran program “BESTSUBH2.FOR” and its executable “BESTSUBH2.EXE”.  This is the same program as BESTSUBH.FOR, except that it stores the 5 best hierarchically well-formulated subsets for each size. To run the program the input files are:

(1) DATAX.PRN: an n ( 1 vector of response variable measures, 

(2) DATAY.PRN: an n ( h matrix containing only the first-order predictors.

(3) PARAM2: a single line parameter file with the following terms:

[# of observations, # of first-order predictors, min. subset size, max subset-size, 5 initial R2 lower bounds]
So, to run the ozone data using this Fortran program:

1) Copy ‘y’ into DATAY.PRN

2) Copy ‘x’ into DATAX.PRN

3) Set the ‘PARAM2’ file as: [330, 8, 1, 15, 0 0 0 0 0]  (Note: Do not include brackets)

4) Type “BESTSUBH2” at the DOS command prompt.

The R2 values and 5-best subsets for 1 ( q ( 15 will be written to RESULT.OUT and to the screen
3) BESTSUB.FOR – a program that will find a subset (of a specified size) that maximizes R2; however, there is no constraint imposed that the subset be hierarchically well-formulated.

We offer the Fortran program “BESTSUB.FOR”and its executable “BESTSUB.EXE”.  This program is identical to BESTSUBH.FOR, except that the well-formulated constraints are commented out.  To run the program the input files are:

(1) DATAX.PRN: an n ( 1 vector of response variable measures, 

(2) DATAY.PRN: an n ( h matrix containing only the first-order predictors.

(3) PARAM: a single line parameter file with the following terms:

[# of observations, # of first-order predictors, min. subset size, max subset-size, initial R2 lower bound]
So, to run the ozone data using this Fortran program:

1) Copy ‘y’ into DATAY.PRN

2) Copy ‘x’ into DATAX.PRN

3) Set the ‘PARAM’ file as: [330, 8, 1, 15, 0]  (Note: Do not include brackets)

4) Type “BESTSUB” at the DOS command prompt.

The R2 values and optimal subsets for 1 ( q ( 15 will be written to RESULT.OUT and to the screen

MATLAB PROGRAMS
MAIN PROGRAMS

1) bestsub_h.m – a program that will find a hierarchically well-formulated subset (of a specified size) that maximizes R2.

INPUTS: This program reads in five inputs: (a) an n ( 1 vector of response variable measures, (b) an n ( p matrix containing all first and second-order predictors, (c) a scalar representing the number of first order terms, (d) a scalar representing an initial lower bound for R2, and (e) a scalar representing the desired subset size.
OUTPUTS: Outputs include: (a) the subset of selected variables, (b) SSE, (c) R2, (d) adjusted-R2, (e) Cp, (f) the F-statistic, (g) the p-value for the F statistic, (h) AIC, (i) BIC. (j) the regression parameter estimates.
2) bestsub.m – a program that will find a subset (of a specified size) that maximizes R2.  However, this program places no constraints on the composition of the subsets.

INPUTS: This program reads in three inputs: (a) an n ( 1 vector of response variable measures, (b) an n ( p matrix containing all first and second-order predictors, and (c) a scalar representing the desired subset size.

OUTPUTS: Outputs include: (a) the subset of selected variables, (b) SSE, (c) R2, (d) adjusted-R2, (e) Cp, (f) the F-statistic, (g) the p-value for the F statistic, (h) AIC, (i) BIC. (j) the regression parameter estimates.

Auxiliary Programs:

3) quadratic_prep.m – this program reads a n ( h matrix of first-order predictor measurements.  Each variable is then mean-centered, and all of the direct quadratic and cross product terms are obtained.  The outputs of this program are the number of first order terms (‘dd’) and an n ( p matrix (‘x1’) with the first h columns representing the mean-centered first-order terms and the remaining columns contain the second-order terms.

4) sweep2.m – this program, which is called by both bestsub.m and bestsub_h.m, reads a square symmetric matrix (in our case a correlation matrix is the original input) an a variable for sweeping.  The program performs the requisite updating operations on the row and column for the selected variable.  The outputs are the updated matrix after sweeping and R2 (which is one minus the last entry of the main diagonal in our program.

Batch Programs:

5) batch_bestsub_h3.m – this is the batch file that we used in our paper for bestsub_h.m.  The batch program can be run for any range of q (it is currently set for 1 ( q ( 15).  An important feature of the batch file is that it induces a reordering of the variables (as described in our paper).  The two major outputs are the arrays ‘summary’ and ‘selvars’.  Each row of these arrays corresponds to a value of q (e.g., row 5 of the arrays corresponds to q = 5).  The ‘selvars’ array contains the select variables, whereas the columns of ‘summary’ array contain q, R2, adjusted-R2, F, the p-value for F, Cp, AIC, and BIC.  
6) batch_bestsub.m – this is the batch file that we used in our paper for bestsub.m.
