/* Data mining SAS procedure is automatically executed before the neural 

   network procedure to create a data mining SAS DMDB data set and catalog */
proc dmdb data=penalty dmdbcat=dmcdata out=dmddata;

 var blackd whitvic serious;

run;

* Input pruning in which DELINQ and LOAN input variables are removed from the    

  MLP neural network model. Input pruning is performed by commenting out the

  code for the hidden layers In addition, the VALUE variable was reduced to a 
  linear fit in the non-linear model. Typically, input pruning the input

  variables in the model requires several sequential steps of pruning and

  refitting the model based on the reduction of the modeling assessment

  statistic;
proc neural data=dmddata dmdbcat=dmcdata ranscale=.05 graph random=12345; 

  input CLNO /     level=int id=x1;

  input DELINQ /   level=int id=x2;

  input LOAN /     level=int id=x3;

  input MORTDUE/   level=int id=x4;

  input NINQ /     level=int id=x5;

  input VALUE /    level=int id=x6;

  target DEBTINC / level=int id=out;

  hidden 1 / id=f1 act=identity comb=lin nobias;

  connect f1 out;

  connect x1 f1;

  hidden 1 / id=h1;

  connect x1 f1;

  connect h1 f1;

  * hidden 1 / id=f2 act=identity comb=lin nobias;
  * connect f2 out;
  * connect x2 f2;
  * hidden 1 / id=h2;
  * connect x2 f2;
  * connect h2 f2;
  * hidden 1 / id=f3 act=identity comb=lin nobias;
  * connect f3 out;
  * connect x3 f3;
  * hidden 1 / id=h3;
  * connect x3 f3;
  * connect h3 f3;

  hidden 1 / id=f4 act=identity comb=lin nobias;

  connect f4 out;

  connect x4 f4;

  hidden 1 / id=h4;

  connect x4 f4;

  connect h4 f4;

  hidden 1 / id=f5 act=identity comb=lin nobias;

  connect f5 out;

  connect x5 f5;

  hidden 1 / id=h5;

  connect x5 f5;

  connect h5 f5;

  hidden 1 / id=f6 act=identity comb=lin nobias;

  connect f6 out;

  connect x6 f6;

  * hidden 1 / id=h6;
  * connect x6 f6;
  * connect h6 f6;
  initial inest=start;

  freeze f1->out f2->out f3->out 
         f4->out f5->out f6->out

  train outfit=preds;

  score data= dmddata nodmdb out=outests;

  code file="C:\TEMP\code.sas"; * Data mining score code;
run;
* Calculate the Schwarz's Baysian Criterion modeling assessment statistic;
proc sql; 

  select _err_, 

         _dfm_ - 8 as p,

         _err_ + (calculated p) * log(_dft_) as sbc

  from preds

  where _name_ = 'OVERLALL';

quit;
* The partial residual plots of the second and third input variable that have 
  been pruned are omitted;
data outests;

 set outsets;

 error_   = log(DEBTINC) - log(p_DEBTINC);

 outest1  = error_ + f11;

 outest2  = error_ + f21;

 outest3  = error_ + f31;

 outest4  = error_ + f41;

 outest5  = error_ + f51;

 outest6  = error_ + f61;

run;

* The partial residual plots of the input vars in the neural network model;
proc gplot data=outsets;

   plot outest1 * CLNO = 1 

        f11     * CLNO = 2 / overlay; 

*  plot outest2 * DELINQ = 1 

        f21     * DELINQ = 2 / overlay;
*  plot outest3 * LOAN = 1 

        f31     * LOAN = 2 / overlay; 

   plot outest4 * MORTDUE = 1 

        f41     * MORTDUE = 2 / overlay; 

   plot outest5 * NINQ = 1 

        f51     * NINQ = 2 / overlay; 

   plot outest6 * VALUE = 1 

        f61     * VALUE = 2 / overlay; 

run;

quit;

