SAS Program Code Comparing Time Series Estimates with One-Step-Ahead Predictions

This is the SAS program code that compares neural network XE "neural network" 

 XE "model node:neural network"  estimates with time series XE "model node:time series"  autoregressive forecasting estimates. The following code is from the lead production example taken from a SAS book called Forecasting Examples for Business and Economics. In the following SAS code 3-month one-step-ahead predictions XE "one-step-ahead predictions"  were produced for both the time series and neural network models.

/* Forecasting Examples for Business and    */
/* Economics Using the SAS System on pp. 29 */
data leadprd;

retain time 0;

   input date:monyy5. leadprod @@;

   time = time + 1;

   lag_lead = LAG(leadprod);

   format date monyy5.;

   title 'Lead Production Data';

   title2 '(in tons)';

datalines;

jan86 47400 feb86 41600 mar86 49400 apr86 40200

... 

;

* Time Series forecasting;
proc arima data=leadprd;

   identify var=leadprod stationarity XE "stationarity" =(adf=1);

run;

   estimate p=1 printall plot;

run;

   forecast lead=3 id=date out=foreout;

run;

* Calculating the neural network parameter estimates;
data predict2

     lastrec;

 set leadprd end=last;

    S_laglead = -6.31579690367915 + 0.00018368551724 * laglead ; 

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

*** Writing the Node H1; 

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

    H11  =  10.6309681644309  * S_laglead ; 

    H12  =  -6.95138483970635 * S_laglead ; 

    H13  =  45.5968994378645  * S_laglead ; 

    H14  =  -3.37794828564474 * S_laglead ; 

    H15  =   2.40852119632073 * S_laglead ; 

    H11  =  16.2642049031387  + H11 ; 

    H12  = -10.5502695211413  + H12 ; 

    H13  = -35.1854977693481  + H13 ; 

    H14  =  -2.39385557820967 + H14 ; 

    H15  =  -2.05143349391357 + H15 ; 

    H11  = TANH(H11); 

    H12  = TANH(H12); 

    H13  = TANH(H13); 

    H14  = TANH(H14); 

    H15  = TANH(H15); 

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

*** Writing the Node T_INTRVL; 

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

  P_leadprod = -44415.5862331203 * H11 + -45336.2456616646 * H12 

             + -3009.07357078056 * H13 + -2994.47256991565 * H14 

             +  6136.10657231082 * H15; 

  P_leadprod =  33772.5718829374 + P_leadprod ; 

  if last then output lastrec;

               output predict2;

run;

* Calculate three month one-step-ahead network forecasting estimates;
data forecasts;

 set lastrec;

retain LAG_P_LEADPROD;

* Create loop for three month one-step-ahead network forecasts;
 do i = 1 to 3;

* Create future dates for time series XE "model node:time series"  forecasts;
  date_ = INTNX('MONTH',date,i);

  if i = 1 then do;

    S_lag_lead  = -6.31579690367915 + 0.00018368551724 * LEADPROD; 

  end;

  else if i > 1 then do;

    S_LAG_LEAD =  -6.31579690367915 + 0.00018368551724 * LAG_P_LEADPROD; 

  end;

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

*** Writing the Node H1; 

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

    H11 =  10.6309681644309  * S_LAG_LEAD; 

    H12 =  -6.95138483970635 * S_LAG_LEAD ; 

    H13 =  45.5968994378645  * S_LAG_LEAD ; 

    H14 =  -3.37794828564474 * S_LAG_LEAD ; 

    H15 =   2.40852119632073 * S_LAG_LEAD ; 

    H11 =  16.2642049031387  + H11 ; 

    H12 = -10.5502695211413  + H12 ; 

    H13 = -35.1854977693481  + H13 ; 

    H14 =  -2.39385557820967 + H14 ; 

    H15 =  -2.05143349391357 + H15 ; 

    H11 = TANH(H11); 

    H12 = TANH(H12); 

    H13 = TANH(H13); 

    H14 = TANH(H14); 

    H15 = TANH(H15); 

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

*** Writing the Node T_INTRVL; 

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

    P_leadprod = -44415.5862331203 * H11 + -45336.2456616646 * H12 

               + -3009.07357078056 * H13 + -2994.47256991565 * H14 

               +  6136.10657231082 * H15; 

    P_leadprod = 33772.5718829374 + P_leadprod ; 

   LAG_P_LEADPROD = P_LEADPROD;

   output;

end;

format date_ monyy5.;

run;

* Concatenate neural network XE "neural network" 

 XE "model node:neural network"  three month one-step-ahead forecasts with 

  neural network XE "neural network" 

 XE "model node:neural network"  estimates for the historical data points;
data final;

 set predict2

     forecasts;

run;

* merge neural network estimates with time series estimates and re-create 

  new date variable;
data final(rename=(dates=date));

 merge final

       foreout(drop=date);

 if date_ = . then dates = date;

              else dates = date_;

drop date date_;

run;

title1 font=zapf height=1.5 'Auto-Regression Estimates';

title2 font=zapf height=1.2 'Total Lead Production in Tons';

axis1 offset=(1 cm)

      label=(f= zapf 'Month') minor=none

      width=3

      order=('01jan86'd to '01jan93'd by year);

axis2 label=(angle=90 f= zapf 'Lead Production')

      width=3

      order=(15000 to 50000 by 5000);

symbol1 i=join value=dot    color=black height=.8;

symbol2 i=join value=circle color=black height=.8;

symbol3 i=join value=star   color=black height=.8;

proc gplot data=final;

plot leadprod   * date=1 

     forecast   * date=2 

     p_leadprod * date=3 / overlay 

                           haxis=axis1

                           vaxis=axis2

                           nolegend;

format date monyy5.;

footnote1 font=swissl justify=left height=.8 'Historical Data: Dot';

footnote2 font=swissl justify=left height=.8 

   'Time Series Regression Estimates: Circle';

footnote3 font=swissl justify=left height=.8 

   'Neural Network Estimates: Star';

footnote5 font=swissl justify=left height=.8 

   'Time Series Auto Regression Model AR(1): Y = B0 + B1*LAG(Y) + Error';

footnote6 font=swissl justify=left height=.8 

   "Data Source: Forecasting Examples for Business and Economics Using the 

                 SAS System";

run;

* Perform diagnostic analysis to the residual by observing the Q chi-

  square statistic and constructing the ACF and PACF plots of the 

  residuals from the time series model to observe white noise indicating 

  an adequate fit to the model;
proc arima data=foreout;

   identify var=residual;

run;
