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��MLP ���/�� f
+�� �� M!�N� 	5

/�� �
��
+8� 
5 . �/ R+N57 ./�, ��  

  

 ) #�)%2 :( #)� 	5

/�� H

��RBF ���/�� f
+�� �� M!�N� 	5

/�� �
��
+8� 
5 . �/ R+N57 ./�, ��  

  

e$� �!47./ ����(����8 MLP � RBF e$� 1� [��  ��� ��53  !8( 	����  ()* 13�(�� �3��( &��I� �� � P��� ����� �� ��8
P���1
@3�)
3 �7�
 ��80�M [AF �,)�
 ���
 [
� $3�e$� ��� ��� �� $�8� 1G��� ��� ���� �3��( n�C �� P��� ����� �� 13�(�� ��8

Y �� �!47./ ��!
A� ��
 (�� �� �- ��� � ��
 (�� ��� �-����M [AF (� 1Y � [
� [AF (� 1[��  �!� 1G��� �?= ��)� .  

����� R2 CE RMSE MaE 

Rt 0.46  0.35 22.30 10.2 

Rt,Rt-1 0.37 0.14 19.9 9.5 

Rt,Rt-1, Rt-2, 0.39 0.38 16.7 10.3 

Rt,Rt-1, Rt-2, Rt-3  0.48 0.39 16.5 9.0 

Rt,Rt-1, Rt-2, Rt-3, Rt-4 0.50 0.42 16.1 8.7 

Rt,Rt-1, Rt-2, Rt-3, Rt-4, Rt-5 0.52 0.49 15.8 8.2 

Rt,Qt-1, Qt-2 0.76 0.75 10.63 2.96 

Qt-1, Qt-2,  Qt-3, Qt-4,  0.50 0.46 15.58 3.83 

Rt,Rt-1, Rt-2, Rt-3, Rt-4, Qt-1, Qt-2,  Qt-3, Qt-4, 0.81 0.77 10.28 4.75 

Rt,Rt-1, Rt-2, , Qt-1, Qt-2, 0.83 0.82 8.94 2.50 

Rt,Rt-1, Rt-2, Rt-3, Rt-4, Qt-1, 0.73 0.68 12.11 5.66 

����� R2 CE RMSE MaE 

Rt 0.43 0.18 19.20 9.4 

Rt,Rt-1 0.38 0.36 17.0 9.6  

Rt,Rt-1, Rt-2, 0.41 0.26 18.2 9.4 

Rt,Rt-1, Rt-2, Rt-3 0.50 0.43 16.0 9.0 

Rt,Rt-1, Rt-2, Rt-3, Rt-4 0.53 0.47 15.5 8.5 

Rt,Rt-1, Rt-2, Rt-3, Rt-4, Rt-5 0.55 0.53 15.2 7.2 

Rt,Qt-1, Qt-2 0.84 0.83 8.68 2.19 

Qt-1, Qt-2,  Qt-3, Qt-4, 0.54 0.53 14.50 3.77 

Rt,Rt-1, Rt-2, Rt-3, Rt-4, Qt-1, Qt-2,  Qt-3, Qt-4, 0.85 0.83 8.64 2.55 

Rt,Rt-1, Rt-2, , Qt-1, Qt-2, 0.86  0.86 8.00 2.77 

Rt,Rt-1, Rt-2, Rt-3, Rt-4, Qt-1, 0.75 0.73 11.06 2.77 
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��
+8� 
5 . �/ R+N57 ./�, ��  

  

  

  

 e$� �!47./ ����(�� H��
3MLP � RBF e$� 1� [��  ��� ��53 13�8�� �3��( &��I� ��  !8( 	����  ()* �� P��� ����� �� ��8
 1
@3�)- ���$* �-$3 0�M [AF �,)�
 ���
 [
��.3 r).2� �� �,� $8� 1G��� ��� ���� ��!� e$� ��� (� �;�� ����.�� �� ��)-

0�M�).3  ��D
�� ��� ���� .  

 #�)%)4 ( #)� 	5

/�� H

��MLP 	!�� f
+�� �� M!�N� 	5

/�� �
��
+8� 
5 . �/ R+N57 ./�, ��  

  

  

  

  

e$� �!47./ ����(�� H��
3��8 MLP � RBF e$� 1� [��  ��� ��53 �7W; &��I� ��  !8( 	����  ()* �� �81
@3�)- ���
 [
� $3�
0�M [AF �,)�
�� � $�8� 1G��� ��� ����e$� ��� (� �;�� ����.�� �� ��)-0�M ��!� �8�).3  ��D
�� �7W; ��� ����.  

 #�)%)5 ( #)� 	5

/�� H

��RBF  f
+�� �� M!�N� 	5

/�� �
��
+8� 
5 . �/ R+N57 ./�, ����:
�  

 

 

  

  

� +G ��+��    

 e$� �!47./ ����(�� H��
3MLP  �RBF e$� 1� ��� ��53 13�(�� �3��( &��I� ��  !8( 	����  ()* �� � P��� ����� �� 13�(�� ��8
[��  �!� 1G��� �?= ��)� ����M [AF (� 1Y � [
� [AF (� 1Y �� �!47./ ��!
A� ��
 (�� ��� �- �3��( n�C �� ��� .  

 e$� �!47./ ����(�� H��
3MLP  �RBF e$� 1� [��  ��� ��53 13�8�� �3��( &��I� �� ���$* �- P��� XI; ����� �� ��8
� [�� 1
@3�)-0�M [AF �,)�
 ���
 [
�.3 r).2� �� �,� $8� 1G��� ��� ����0�M ��!� e$� ��� (� �;�� ����.�� �� ��)- ����

�).3  ��D
�� ��� . e$� �!47./ ����(�� H��
3MLP  �RBF e$� ���.- 1� [��  ��� ��53 �7W; �3��( &��I� ��1
@3�)- �8 $3�
0�M [AF �,)�
 ���
 [
�1G��� ��� ���� �� � $�8�e$� ��� (� �;�� ����.�� �� ��)-0�M ��!� �8�).3  ��D
�� �7W; ��� ���� .

e$������ �� ��8 [AF �� �?= ��	�� ��!
.� � ������ � ����- O�!_ ��	�� ��!-L�� 1
@3�)- ��� � !���- :P��� ����!- ��8
0�M � 1���E�$8� 1G��� ��� ���� .  

����� R2 CE RMSE MaE 
MLP 0.53 0.51 7.60 5.10 
RBF  0.50 0.45 8.10 5.60 

����� R2 CE RMSE MaE 
MLP 0.80 0.79 12.6 8.3 
RBF  0.72 0.71 15.00 11.20 

e$�  R2 CE RMSE MaE  

MLP 0.86 0.85 12.00 8.20 

RBF 0.81 0.83 14.00 10.3 
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e$� 1@��I� P)8 ��8e$� 1� ��� ��53 13L�� &��I� ��!� �/)�W�MLP 0�M [AF �,)�
 ���
 [
��� 1G��� ��� ���� 1� $8�
�� 1� ��)�e$� ��� (� �;�� ����.�� �� ��)- 0�M ��!��).3  ��D
�� 13L�� ��� ���� . e$�MLP  e$� 1� [�@3RBF  1
@3�)-

0�M � 1���E� [AF �� �!
5�� ����- O�!_ ��	������ $8� 1G��� ��� .�.F !_�*  j�!M (�  $% 1G��� H��
3 (��� �$�� 1� 1� ��!C
e$� n�.- ��� (� �7� �)�1��% ��8&��I� �� : $% �(�� e$� [
� 13�8�� � 13�(�� ��8RBF  e$� �� 1@��I� ��MLP  r).2� ��

&��I� �� �,� [��  �)� !-L��e$� [
� r).2� �� 13L�� � �7W; ��8 MLP �(� !
5�RBF  [��  �)�.  �� 1� !_�* 6�IE- ��
e$� <$8 ���� �(�� e$� [
� �� ����( 0I3 P��� (� ��� �!�9M!�o�- � �C$3��� ��$I� [�� 1
;!C K�)V +�3��� �(�� . �� �;!� (�

�W; �� �C$3��� � [�L�� ��!�� �� P��� K�!��q- 14��� 1� 1F)- �� P	�� �!� ��8 �I� n��� !
5�� �� �)% !DV e���� P��� !��
��  ��� �� �� !T��
� 1� $%�� 14�% [7/ ��.8 1� [��  $% 1G��� ��� �-��D
� !���I�  $% [�o ��8  !���I� ��!� !
5�� ��W/ ��8

��  $�� P()�� !DV 1� � �)% �� �� !���I� ��� !
5��  $% 1
=��% 1?��� �� [7/ ��.8 1��% $3�)- $�� �(��.  
 
        

O5
��  

n :x�A��. +. )1377( .14�% �3�����W/ ��8 .e�� ��Y .���@* �)@;�!M !53 	�!�.  ]642.  
n :x�A��. + .)1381( .14�% �3��� �/)�W� ��W/ ��8)�-����E� P)8 .(e�� $7F .!���!��� �
��V �8�B53�� !53 	�!�. ] 715.  
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