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BMDP New System Personal Edition, The BMDP Classic for PCs 
– Release 7 and The BMDP New System Professional Edition. 
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Professional Statistics, SPSS Advanced Statistics, SPSS Tables, 
SPSS Trends, SPSS Categories, SPSS CHAID, SPSS LISREL 7, 
SPSS Developer’s Kit, SPSS Exact Tests, Teleform, and MapInfo.  
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Box and Jenkins (1994) , Lutkepohi(1993) and Harvey(1990)����. 
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Method 
1 ,0 2 ,0 0,1 0,2 1 , 1 1, 2 2 ,1 2 , 2 Main average 

NNF MSD 3.770 3.102 2.930 3.176 1.886 2.788 4.604 3.829 3.261 

BJ MSD 5.000 3.676 2.972 3.234 2.254 3.153 5.234 4.299 3.7280 

NNF MAD 2.103 1.957 1.909 1.987 1.523 1.844 2.305 2.143 1.971 

BJ MAD 2.363 2.134 1.937 2.013 1.682 1.967 2.465 2.273 2.104 

MPE Ratio 3.119 1.124 8.109 9.107 8.130 5.118 4.121 5.118 118. 8 
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APPENDIX A 
MATLAB MACRO COMPUTER PROGRAM  FOR  TIME 

SERIES   FORECASTING  TRAINING & TESTING USING 
NEURAL NETWORK TECHNIQUE 

 
 % ... MATLAB Program for comparison between NNF and BJF. 

%... ...file name: train135 ... output file out135.mat..., outf.mat ...  

diary ('outf135') 

clc;  

clear all; 

tic 

load 'train131' 

mu=0 ;  sigma =1; mm=60 ; m= mm-10 ; n=1 ;  m0 =500 ; n1=32 ; n2=8 ; n3=4 ; 
h=3; ss01(2*n2,h)=0 ; ss02(2*n2,h)=0 ; ss(n2,h)=0; sb(n2,h)=0; ss03(1,h)=0; 
ss04(2*n2,1)=0; ss05(1,h)=0; ss06(2*n2,1)=0; ss3(1,h)=0; ss4(n2,1)= 0; 
sb3(1,h)=0; sb4(n2,1)=0 ;  s1=0 ; s2=0 ; s3=0 ; s4=0 ; 

p=[1 0;1 0;1 0;1 0;2 0;2 0;2 0;2 0;0 1;0 1;0 1;0 1;0 2;0 2;0 2;0 2;1  1; 

1 1;1 1;1 1;1 2;1 2;1 2;1 2;2 1;2 1;2 1;2 1;2 2;2 2;2 2;2 2]; 

a=[.3 .5 .7 .9  .3 .3  .5  .7  0  0  0  0    0   0   0    0 .3 .5 .7 .9  .3 .5  .7 .9  .3 .3  .5  .7  .3  
.5 .5  .7;  

    0  0  0  0 -.5 .5 -.7 -.5  0  0  0  0    0   0   0    0  0  0  0  0   0  0   0  0 -.5 .5 -.7 -.5 -.5 
-.7 .3 -5; 

    0  0  0  0   0  0   0   0 .3 .5 .7 .9   .3  .3  .5   .7 .5 .3 .5 .7  .3 .3  .5 .5   0  0   0   0  .3  
.3 .5  .5; 

    0  0  0  0   0  0   0   0  0  0  0  0  -.5  .5 -.7  -.5  0  0  0  0 -.5 .5 -.7 .3  .3 .5  .7  .5  .3  
.3 .5  5]; 

%1... ... ... ... generating DATA ... ... ... ... 

for I =  1: m0 

z(mm,n1) = 0;  

E(mm,1)  = 0.0 ;  

E0(m,1)   = 0.0; 

E             =  normrnd(mu,sigma,mm,n); 

z(1,:)       =  E(1)*ones(1,n1) ; 

z(2,:)       = E(2)*ones(1,n1) + a(1,:).*z(1,:)- a(3,:)*E(1); 

   for i1    = 3 :mm 

z(i1,:) = E(i1)*ones(1,n1) + a(1,:).*z(i1-1,:)+a(2,:).* z(i1-2,:) -a(3,:)*E(i1-1) -
a(4,:)*E(i1-2); 

   end   

   z00  = z(11:mm,:) ; 

   y0   = z00(1:(m-h),:); y1=z00((m-h+1):m ,:) ; 

   z001 = 0.8*(z00-ones(m,1)*min(z00))./(ones(m,1)*(max(z00)-min(z00)))+ 0.1 ;  

   z0   = z001(1:(m-h),:); 
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z1=z001((m-h+1):m ,:) ;  

   if  i==1  

z01=z0;z02=z1 ; 

z2=z00;  

y01=y0;y02=y1 ; 

   else 

      z01=[z01 z0] ; 

z02=[z02 z1] ; 

z2=[z2 z00] ; 

y01=[y01 y0] ; 

y02=[y02 y1] ; 

   end 

end 

%2... ... ... ...comparison and testing phase ... ... ... ... ... ...  

j00=0 

for j         = 1:m0 

   for j0    = 1:n1 

      j00    =  j00+1 

      j1      =  fix((j0-1)/n3)+1; 

       s      =  simuff(z01(:,j00),w1,b1,'logsig',w2,b2,'logsig'); 

      TH    =  ARMAX(y01(:,j00),[p(j0,:)]); 

      YP    =  PREDICT([y01(:,j00);y02(:,j00)] , TH , m-h) 

      y       = (s - 0.1)*((max(z2(:,j00))- min(z2(:,j00)))/0.8) + min(z2(:,j00));  

      for j3 = 1:h 

         s01 = abs(y02(j3,j00)-y(j3)); 

         s02 = (s01)^2; 

         b01 = abs(y02(j3,j00)-YP(m-h+j3)); 

         b02 = (b01)^2; 

         ss01((2*j1-1),j3) = ss01((2*j1-1),j3)+ s01; 

         ss01((2*j1  ),j3)  = ss01((2*j1  ),j3)+ b01; 

         ss02((2*j1-1),j3) = ss02((2*j1-1),j3)+ s02; 

         ss02((2*j1 ) ,j3)  = ss02((2*j1  ),j3)+ b02; 

         if s01 < b01   ;   ss(j1    ,j3) = ss(j1,j3)+1 ;else;sb(j1 ,j3)= sb(j1,j3)+1 ;end 

      end 

   end 

end 

ss03 = (ones(1,2*n2)* ss01)   /(n2*n3*m0); 

ss04 = (ss01      * ones(h,1))/(h *n3*m0); 

ss05 = (ones(1,2*n2)* ss02)   /(n2*n3*m0); 

ss06 = (ss02      * ones(h,1))/(h *n3*m0); 
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ss3   = (ones(1,n2)* ss)       /(n2*n3*m0); 

ss4   = (ss      * ones(h,1))  /(h *n3*m0); 

sb3   = (ones(1,n2)* sb)       /(n2*n3*m0); 

sb4   = (sb      * ones(h,1))  /(h *n3*m0); 

s1     = sum(ss03)/h; 

s2     = sum(ss05)/h; 

s3     = sum(ss3) /h; 

s4     = sum(sb3) /h; 

%3...Results ... ...  

disp ' MAE RESULTS' 

Mabs = [ss01,ss04;[ss03,s1]] 

disp ' MSE RESULTS' 

Mmse = [ss02,ss06;[ss05,s2]] 

disp ' NNF RATIOS RESULTS' 

Mnnf = [ss/(n3*m0),ss4;[ss3,s3]] 

disp ' BOX-JENKINS RATIOS RESULTS ' 

Mbox = [sb/(n3*m0),sb4;[sb3,s4]] 

save out135 

diary off  ; 

toc 
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APPENDIX B 

MATLAB MACRO COMPUTER PROGRAM  FOR  TIME 
SERIES FORECASTING   USING NEURAL NETWORK  & B-J 

TECHNIQUES 
 

%... ...file name : train131 ... output file out13.mat...  

clc 

clear all 

load 'train131' 

diary ('outf13') 

tic 

m0 =1;n1=1;n2=1;n3=1;h=3;j00=1;j1=1;j0=5 

ss01(2*n2,h)=0;ss02(2*n2,h)= 
0;ss(n2,h)=0;sb(n2,h)=0;ss03(1,h)=0;ss04(2*n2,1)=0; 

ss05(1,h)=0;ss06(2*n2,1)=0;ss3(1,h)=0;ss4(n2,1)= 
0;sb3(1,h)=0;sb4(n2,1)=0;s1=0;s2=0;s3=0;s4=0; 

p=[1 0;2 0;0 1;0 2;1 1;1 2;2 1;2 2]; 

%1... ... ... ... PREPARING THE DATA  ... ... ... ... 

% … DATA1      SAVING RATE   

 % … DATA2     COAL PRODUCTION   

 % … DATA3     HOUSING PERMITS     

 % … DATA4     RAIL FREIGHT     

 % … DATA5     AT & T STOCK PRICE   

   z00 = data1; 

   m1  = length(z00) 

   if m1 >50  

      m=50;y0 = z00(m1-m+1:(m1-h),:); y1=z00((m1-h+1):m1,:); 

   else  

      m=m1; 

      y0   = z00(1:(m-h),:); y1=z00((m-h+1):m ,:) ; 

  end 

   z0 = 0.8*(y0 - min(y0))/(max(y0)-min(y0))+ 0.1 ;  

 %2... FORECASTING WITH NUERAL & BJ  METHODS ...   

       s   = simuff(z0,w1,b1,'logsig',w2,b2,'logsig'); 

      TH  = ARMAX(y0,[p(j0,:)]); 

      YP  = PREDICT([y0;y1] , TH , m-h) 

      y   =(s - 0.1)*((max(y0)- min(y0))/0.8) + min(y0); 

      plot(1:m1,z00) 

      acf=xcorr(z00,'coeff') 

      acf1=acf(m+1:m+25) 
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      newplot 

      plot(1:25,acf1) 

      ac=xcorr(y0,'coeff') 

      ac1=ac(m+1:m+25) 

      hold on 

      plot(1:25,ac1) 

      for j3=1:h 

         s01 = abs(y1(j3)-y(j3)); 

         s02 = (s01)^2; 

         b01 = abs(y1(j3)-YP(m-h+j3)); 

         b02 = (b01)^2; 

         ss01(1,j3)= ss01(1,j3)+ s01; 

         ss01(2,j3)= ss01(2,j3)+ b01; 

         ss02(1,j3)= ss02(1,j3)+ s02; 

         ss02(2,j3)= ss02(2,j3)+ b02; 

         if s01 < b01    

    ss(1,j3)= ss(1,j3)+1 ; 

  else 

  sb(1,j3)= sb(1,j3)+1 ; 

  end 

      end 

  end 

end 

ss04 = (ss01      * ones(h,1))/(h *n3*m0); 

ss06 = (ss02      * ones(h,1))/(h *n3*m0); 

ss4  = (ss      * ones(h,1))  /(h *n3*m0); 

sb4  = (sb      * ones(h,1))  /(h *n3*m0); 

 %3...Results ... ...  

disp ' MAE RESULTS' 

Mabs = [ss01,ss04] 

disp ' MSE RESULTS' 

Mmse = [ss02,ss06] 

disp ' NNF RATIOS RESULTS' 

Mnnf = [ss/(n3*m0),ss4] 

disp ' BOX-JENKINS RATIOS RESULTS ' 

Mbox = [sb/(n3*m0),sb4] 

save out136;toc;;diary off  
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APPENDIX C 

�.��@�.��@�.��@�.��@�f*�y���/�ز�)&[&�jDo����7وא�-�f*�y���/�ز�)&[&�jDo����7وא�-�f*�y���/�ز�)&[&�jDo����7وא�-�f*�y���/�ز�)&[&�jDo����7وא�-� �� �� �� �
NO. series DATA 
���ل  1

 ا
د��ر
7; 7.6 ;7.2;7.5;7.8;7.2;7.5;5.6;5.7;4.9;5.1;6.2;6;6.1; 

7.5;7.8;8;8;8.1;7.6;7.1;6.6;5.6;5.9;6.6;6.8;7.8;7.9;8.7;... 

   7.7;7.3;6.7;7.5;6.4;9.7;7.5;7.1;6.4;6;5.7;5;4.2;5.1;...    
   5.4;5.1;5.3;5;4.8;4.7;5;5.4;4.3;3.5 

���ج إ 2
 ا����

47730;46704;41535;41319;36962;32558;31995;32993;44834;29883;... 

   39611;40099;38051;36927;37272;39457;38097;40226;43589;39088;...    
   39409;37226;34421;34975;32710;31885;32106;30029;29501;31620;...    
34205;32153;32764;33230;35636;35550;34529;37498;37229;36021;38281;...    
36676;44541;40850;38404;37575;41476;42267;43062;45036;43769;42298;...    
44412;40498;37830;42294;38330;43554;42579;36911;42541;42430;43465;...    
44468;43597;40774;42573;41635;39030;41572;37027;34732;36817;34295;... 

33218;32034;31417;35719;30001;33096;35196;36550;33463;37195;34748;...    
   36461;35754;36943;35854;37912;30095;28931;31020;31746;34613;37901 

ر��  3
 ا������

83.3;83.2;105.3;117.7;104.6;108.8;93.9;86.1;83;102.4;119.6;141.4;    
   158.6;161.3;158.2;136.1;121.9;97.7;103.3;92.7;106.8;102.1;110.3;    
   114.1;109.1;105.4;97.6;100.7;102.7;110.9;120.2;131.3;138.9;130.9;    
   123.1;110.8;108.8;103.8;97;93.2;89.7;89.9;90.2;89.6;85.8;96.9;112.7;    
   122.7;119.8;117.4;111.9;104.7;98.3;94.9;93.3;90.9;91.9;97.2;104.7;    
   107.7;108.2;110.7;113.2;114.6;122.2;120.2;122.1;126.6;122.3;115.9;    
   116.9;110.1;110.4;108.9;112.1;117.6;112.2;96;78;66.9;83.5;95.8;    
   107.7;113.7 

ا����  4
 ا�����

166.8;172.8;178.3;180.3;182.6;184.2;188.9;184.4;181.7;178.5; 

   177.6;181;186.5;185.7;186.4;186.3;189.3;190.6;191.7;196.1;189.3;    
   192.6;192.1;189.4;189.7;191.9;182;175.7;192;192.8;193.3;200.2;    
   208.8;211.4;214.4;216.3;221.8;217.1;214;202.4;191.7;183.9;185.2;    
   194.5;195.8;198;200.9;199;200.6;209.5;208.4;206.7;193.3;197.3;    
   213.7;225.1 

أ���ر  5
 ��� أ

! آ�  
AT&A  

61;61.625;61;64;63.75;63.375;63.875;61.875;61.5;61.625;62.125;    
   61.625;61;61.875;61.625;59.625;58.75;58.75;58.25;58.5;57.75; 

   57.125;57.75;58.875;58;57.875;58;57.125;57.25;57.375;57.125;57.5;    
   58.375;58.125;56.625;56.25;56.25;55.125;55;55.125;53;52.375;    
   52.875;53.5;53.375;53.375;53.5;53.75;54;53.125;51.875;52.25 

 


