SAS Program Code Comparing Traditional Regression Estimates

The following is from the school children data from SAS/STAT User’s Guide Version 8 Example 55.2 Predicting Weight by Height and Age. This is the SAS program code that compares neural network XE "neural network" 

 XE "model node:neural network"  estimates with the regression modeling estimates. The traditional regression and neural network estimates were copied from the Reporter node results under the neural network section from the Score Code hyperlink to the following listed SAS programming code. Therefore, the traditional regression estimates are based on the entire data set with comparison to the neural network estimates that are based on the training data set XE "training data set"  that is a 60% allocation of the source data set. 

option nocenter ls=78 ps=56 errors=2 nodate nonumber mprint;

footnote;

*------------Data on Age, Weight, and Height of Children-------*

| Age (months), height (inches), and weight (pounds) were      |

| recorded for a group of school children.                     |

| From Lewis and Taylor (1967).                                |

*--------------------------------------------------------------*;
proc format;

 value grpfmt 1 = 'Historical'
              2 = 'Regression'
              3 = 'Neural Network';

run;

title '----- Data on age, weight, and height of children ------';

data htwt;

   input sex $ age :3.1 height weight @@;

datalines;

   f 143 56.3  85.0 f 155 62.3 105.0 f 153 63.3 108.0 f 161 59.0  92.0

   ...

   m 151 59.3  87.0

;

data men;

 set htwt;

 if sex = 'm';

run;

proc reg data=men;

 model  weight=height age / p r;

 output out=regout p=pred r=resid;

run;

data predict(keep=S_AGE S_HEIGHT AGE HEIGHT WEIGHT P_WEIGHT R_WEIGHT);

 set men;

* Standardize inputs;
    S_age    = -8.18524934028273 + 0.49269157345201 * age ; 

    S_height =-15.4129339252954  + 0.2471764373163  * height ; 

    H11 = 0.01725356232588 * S_age + -0.48841783652666 * S_height ; 

    H12 =-1.40213672041142 * S_age + -1.27712751493149 * S_height ; 

    H11 =-0.34686354755765 + H11 ; 

    H12 = 4.38951777741787 + H12 ; 

* Hidden layer hyperbolic tangant transformation;
    H11 = TANH(H11); 

    H12 = TANH(H12); 

 *** *************************; 

 *** Writing the Node T_INTRVL ; 

 *** *************************; 

    P_weight = -35.8595912994053 * H11 + -17.5249975509363 * H12 ; 

    P_weight = 110.463531752091 + P_weight ; 

 * Calculate residual values;
   r_WEIGHT=WEIGHT-P_WEIGHT;

run;

* Creating the plotting data set with predicted values from both models;

data final;

   set men    (in=ina

               rename=(weight=pred))  

       regout (in=inb)

       predict(in=inc

               rename=(p_WEIGHT=pred));  

      if ina then group = 1;

 else if inb then group = 2;

 else if inc then group = 3;

run;

* Plot comparing neural network and multiple regression predicted values;
axis1 label=(c=black f=swissl h=1 j=c 'Age')

      value=(h=1)

      order=(13 to 26)

      minor=none width=3;

axis2 label=(c=black f=swissl h=1 j=r 'Weight')

      value=(h=1)

      minor=none width=3;

title1 height=1.5 f=zapf 'Multiple Linear Regression';

title2 height=1.2 f=zapf 

       "Observed and Predicted Values of Boy's Weight against Age";

symbol1 i=none value=dot  color=black height=.75;

symbol2 i=rl value=circle color=black height=.75 line=1;

symbol3 i=rl value=star   color=black height=.75 line=3;

legend1 label=(f=zapf h=1 '') value=(j=c h=1 f=zapf) position=center;

proc gplot data=final;

 plot pred*age=group / haxis=axis1

                       vaxis=axis2

                       legend=legend1;

footnote1 font=swiss justify=left height=1
         'Multiple Regression Model: WEIGHT = HEIGHT + AGE + Error';

footnote2 font=swiss justify=left height=1 

         "Data Source: SAS User's Guide Statistics, Version 8";

format group grpfmt.;

run;
