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Thai Rice Exporting Demand Forecasting using Artificial Neural Network 
 

Arthit Apichottanakul 1)  Supachai Pathumnakul*  2) and Kullapapruk Piewthongngam 3)  
 
  

1)     ABSTRACT 
 

The paper presents an artificial neural network (ANN) approach based on supervised neural network 
for forecasting of Thai rice exporting. The performance of the ANN approach has been compared to some 
traditional forecasting method such as time series and regression techniques. The forecast is obtained by 
using a feed-forward neural network, trained with back propagation learning. The results indicated that the 
ANN forecasting outperforms those traditional techniques such as naive, multiple regressions, moving 
average, exponential smoothing and trend-adjusted exponential smoothing 
Keywords:  Neural network, Back propagation, Thai rice, Forecasting 
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1. ��H!� 


M��I�J�7�O��O?�ก
7GQ�!A?B��B<�ก�;?ก 
I�J�CT<I��Evก� ����K���Z
7GQ�!A?B!�GI�J�����M�
IกE8�ก��������BI��Q�!I�J�FUM�NG77ก��!LOZN7��R�� 1 

7G;?ก8�R8N7ก����O?�!�
 WY�GQRM�K�IG��8��I
M���BI��  
�
?BO?�!O�T��?M����� ��BI��Q�!��CTH�����K�ก��IกE8�
�N��LOZNIO��B��8N7ก���K����?Uก
M�� ;R!��CTH�������

A?B�����G���ก����B��P 65 ?M��Q�N O�T7 �M7!?B 57 

7GCTH�����K�ก��IกE8���HGO�R ������I�T7�IกE8�ก��K��� 
3.7 ?M������I�T7� O�T7 �M7!?B 66 
7G����I�T7�IกE8�ก�
�>ก��BI:� L�A8N?B�
F?�8
M��I�?T7กQRM��B��P         
27 ?M��8M�
M��I�?T7ก ;R!��7�8��ก��I ��ZI8��;8    
I�?��!�M7!?B 3 8N7�
 L� K������H�K�Q�L<M���;:�
:�!L���BI���M7!?B 60 L<ML�;�GG��7>8��Oก���
7�O����8�9A?BA���U�F?�8:�Pw97T�� V 3.4 ?M��8��      
A?B�NG77ก 10.2 ?M��8��
M�����8N7�
 �U?�N� 128,000 
?M�����  �R7!UNL�?K�R����� 3 
7G����M�:��IกE8�       
A8N�����Pก���NG77ก
M��I�J�7��R�� 1 
7G;?ก ���N��A�NG
ก��8?�R�M7!?B 27 (ก��ก��
M�� ก�B���GIกE8�A?B
�Oก�P9, 2548) ;R!A8N?B�
�������Pก���NG77ก
M��
A�RGR�G�U���� 1 
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����� : �K���กG��I��Evก� ก��IกE8� ก�B���GIกE8�
A?B�Oก�P9, 2549 
�I���J 1 ������ก���	
��ก�
�������
��� 

 

�M7!?B 90 
7Gก��F?�8
M������;?ก�� �ก
��BI��L�I7I<�! I��!G8��?K�R�������Pก��F?�8 QRMAกN 
 �� 7��IR�! 7��;R��IW�! ��Gก?�I�� I��!R��� A?BQ�! 

��HG��H  ��A?B7��IR�!����R�N��ก��F?�8;R!��B��P�M7!?B 
30 A?B 20 
7G�����Pก��F?�8��HG;?ก 7!N�GQ�กx8��
F?F?�8
M���N��LOZN
7G��BI��7T��V L�AS�I7I<�! B  
SUกL<M���;:�:�!L���BI��A?B���NG77กQ�N��ก��ก         
I�T�7I���!�I��!�ก��Q�! WY�G��IO?T7�NG77ก��B��P�M7!?B 
40 
7G�����Pก��F?�8  YG�K�LOM Q�!I�J���BI��           
FUM�NG77ก
M��O?�ก
7G;?ก A�Mก�B���G ��WY�GI�J���BI��
FUMF?�8
M����!LOZN����>R
7G;?ก!�G�K�I
M�
M�� �ก��BI��
Q�! A�M�N�7��;R��IW�!A?B��Gก?�I�� B��F?F?�8
M������UG 
A8N�N�Q�NIC�!GC78N7ก�����;:�:�!L���BI��8M7G�K�I
M�

M�� �ก��BI��7T��V R�G��H�FUM�NG77ก
M����!LOZN����K���Z
L � 8 ? � R �M � 
M � � � B O �N � G � � B I � � � 7 ก  � ก Q � !                
�T7 I��!R��� �O��v7I���ก� ��ก��S�� 7��IR�! A?B �� 

 �ก�:��ก��P9ก���M�
M��
7G;?กL��y  >���
��H ��� �� ก � � A 
N G 
� � ก� � �U G L � 8 ? � R ; ?ก  ก � � I C�� � 
� R
���������SL�ก��A
NG
��L�8?�R
M��;?ก YGI�J�      
���G�K���Z ก��C!�ก�P97>��G�9O�T7����8M7Gก��
M��    
L�7���8��H������� K�I�J�8N7ก��8�R���L 
7Gก��
���O�� �Rก��Iก��!�ก��ก���M�
M�� !��Gก��C!�ก�P9������
A�N �!K ��U Gกx  B �K � LOM ก� B� �� ก� �8� R�� �L  8N � G V              
������SUก8M7G��ก!��G
YH� ��=�ก��A?BI�����8N�GV L�ก��
C!�ก�P9QRM��ก����R�M�A?BC�z����O?�!��=�ICT�7IC���
����A�N�!K�A?B����A�N�7� I<N� ก��C!�ก�P97�>ก��
I�?� �������C��=9
7G
M7�U? ;��G
N�!��B���I��!� 
A?B�B��FUMI<��!�<�Z I�J�8M� WY�GA8N?BI�����กx B��
M7R� 

M7I��!A8ก8N�Gก��Q� ;R!A�� K�?7G;��G
N�!��B���
I��!� I�J�I�����ก��C!�ก�P9O�Y�G���QRM���������!�IC���
��ก
YH�I�T�7!V L��y  >��� QRMSUก�K�����B!>ก89L<Mก��G��
C!�ก�P9L�O?�!V RM�� I�T�7G �กI�J�I��T�7G�T7�����
��B���=�:�C �����������S��� BI��!��UM�U�A��
7G

M7�U?L�7R�8A?BO��������C��=9
7G�y  �!8N�GV ����NGF? 
A?M��K�Q�C!�ก�P9A��;�M���� BIก�R
YH�L�7���8QRMR� 
A?BI�T�7I���!�I��!������?�RI�?T�7�
7GA�� K�?7G���
��M�G
YH� �ก;��G
N�!��B���I��!�ก����=�ก��C!�ก�P9
A � � 7T� � V  � � G � S� 8� ��� � Q � A ?M �  C � �N � �� �N � � � � �
�?�RI�?T�7�8�K�ก�N���ก (Haykins, 1994) 
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��������H����8S>��B�G�9��� BL<M;��G
N�!
��B���I��!�O?�!<�H������ก��I��!��UMA��AC�N!M7�ก?�� 
��M�G�U�A��ก��C!�ก�P9�����P����8M7Gก��
M�����

7GQ�! �ก8N�G��BI�� A?M��K�ก��I���!�I��!�ก��
I�����7�>ก��I�?�A?B��ก��SRS7! 5 ��=� �T7 ��=�ก��
7!N�GGN�! �N�I�?��!I�?T�7���� 3 �N� ก������LOMI��!�A��
I7กW9;�I��IW�!? (0.3) ก������LOMI��!�A��I7กW9;�I��IW�!?
RM�!A��;�M� (0.2, 0.3) A?Bก��SRS7!A��CO> ;R!L�
�N�����  2  Bก?N��SYG8��A��;��G
N�!��B���I��!�      
�N����� 3 Iก��!�ก����=�ก�� 
M7�U? A?Bก��C�z��8��A��
;��G
N�!��B���I��!� �N�����  4 F??�C=9  �N�����  5 
��I���BO9A?B�� ��P9F? A?B�N����� 6 ��>�F? 
 

2. ������������������
 

;��G
N�!��B���I��!� I�J�ก�� K�?7Gก��
�K�G��;��G
N�!��B���
7G��>E!9 ;��G��M�G
7G
;��G
N �!��B���I��!�A��AC�N!M 7�ก?��  (Back 
propagation neural network)  B��Bก7�RM�!<�H�
7G

M7�U?I�TH7G8M� 3 <�H� I��!Gก��I�J�<�H�V QRMAกN <�H�7��C>8 
(Input layer) <�H�WN7�I�M� (Hidden layer) A?B             
<�H�I7��9C>8 (Output layer)  ;R!�����SI
M�L GN�!A?B   
��ก����B!>ก89L<MG��;R!����Q� ก�������7�;��G
N�!
��B���I��!�A��AC�N!M7�ก?����Bก7�Q�RM�!             
3 
�H�87��T7 1) 
�H�87�ก���K���PQ�
M�GO�M� (feed 
forward)  �ก<�H�7��C>8Q�!�G<�H�WN7�I�M� A?BQ��UN<�H�
I7��9C>8 2) 
�H�87�ก���K���PA?Bก��A���N�ก?��
7G
F?���
7G����F�RC?�R
7G��ZZ�P77กก���N�
I�}�O��! 3)  
�H �87�ก�������N��HK �O��ก (weight) 
O?�G �ก���;��G
N�!QRMFN��ก��I��!��UMA?M�  BI�J�ก���K�8��
;��G
N�!Q���B!>ก89L<MG�� 
�H�87���H B
YH�7!UNก��
�H�87�
ก���K���PQ�
M�GO�M�IC�!G
�H�87�IR�!� ;R! B�K��N�
�HK�O��ก���QRM �กก��I��!��UMQ�L<ML�ก��C!�ก�P98N7Q�  
 

3. 	MN�ก���!��HMHก��	M� � 
3.1 ��

IO�Hก��	M� � 

  
M7�U?���L<ML�ก��C!�ก�P9I�J�
M7�U?�>8�!:U��
����������� �กO�N�!G��8N�GV A?BG���� �!���Iก��!�
M7G 

;R!L<M
M7�U?8�HGA8N�
 �.�. 1990 � 2005 
M7�U?�����P
ก���NG77ก
M��������
7GQ�! R�G�U���� 1 ;R!กK�O�RLOM
����8M7Gก��
M�����
7GQ�! �ก8N�G��BI�� กx�T7 
�����P!7R�NG77ก
M��������
7GQ�!L�A8N?B�
      
;R!AO?NG
7G
M7�U?����K�ก���������� �กAO?NG8N�GV 
R�G��H �K���กG��I��Evก� ก��IกE8�
7GQ�! �K���กG��
�S�8�AONG<�8�
7GQ�! ก�B���GC�P�<!9
7GQ�! =�����
AONG��BI��Q�! USDA (United States department of 
agriculture foreign agricultural service) International 
Database (2005) v��
M7�U?77�Q?�9
7G7G�9ก��ก���M�
;?ก (WTO statistics database online) A?B
M7�U?
7 7 � Q ? �9 
 7 G 7 G �9 ก � 7 � O � � A ? B ก � � I ก E 8 � 
 7 G
�O��B<�<�8� (FAOSTAT) 
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1

)(
1

))((
1
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1

ρ

         (1) 
 

�y  �!����K ���I�J�8��A��I����8M��K�O���
C!�ก�P9�� 43 �y  �! R�G��H�T7 �y  �!:�!L���BI��        
7 �y  �! :�!�7ก��BI�� 5 �y  �! F?�8F?CT<
M�GI��!G   
4 �y  �! ��BI���UNA
NG����K���Z 5 ��BI��WY�G��Bก7�    
Q�RM�!��BI��I��!R��� �O��v7I���ก� 7��IR�! ��ก��S�� 
A?B �� ��HGO�R 10 �y  �!A?BRM��I��Ev���8�9
7GQ�!
A?B�UNA
NG 17 �y  �!  �ก��H��K��y  �!��HGO�R 43 �y  �! 
Q � �� I � � � B O9 A ? B �� R I ?T 7 ก �y   � ! ���  B �N G F ? O �T 7                 
���������C��=9ก������8M7Gก��
M��Q�! ;R!L<M�S�8�
�R�7� Pearson correlation coefficient ( ρ ) �K���P 
;R!��ก����� (1) ;R!I?T7ก�y  �!������N��O���C��=9����U�P9 
( || ρ ) ��กก�N��N��O���C��=9����U�P9I�?��! ICT�7��� B
�K�Q���M�G�U�A��ก��C!�ก�P98N7Q� R�G��H� YGQRM�y  �!
��HGO�R�K�O���C!�ก�P9 30 �y  �! R�G��H 

1. �y  �!:�!L���BI��Q�! ��Bก7�RM�!     
5 �y  �! R�G��H�T7 F?F?�8
M��I�?T7ก��HGO�R (8��)  K����
��B<�ก���HG��BI�� (1000 ��) �U?�N�ก���NG77ก����M�
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��HGO�R (1000 R7??��9�O��v) R�<������FUM��� ;:� 
��BI:�
M��A?BF?�8:�Pw9 (Consumer price index, 
CPI (2002=100)) A?B F?�8:�Pw9��B<�<�8� (���8N7��)  

2. �y  �!:�!�7ก��BI�� ��Bก7�RM�!       
5 �y  �! R�G��H�T7 F?F?�8
M�������HGO�R
7G;?ก (8��) 
�����Pก���NG77ก
M��L�8?�R;?ก (8��) �����Pก��
�K�I
M�
M��L�8?�R;?ก (8��)  K����C?I�T7G
7G;?ก 
(1000 ��) A?B�����Pก�����;:�
M��
7G;?ก (8��) 

3. �y  �!F?�8F?
M�GI��!G ��Bก7�RM�!         
2 �y  �! R�G8N7Q���H �T7 ก���NG77ก
M��;CRL�8?�R;?ก 
(8��) F?F?�8
M��;CR
7G;?ก (8��) 

4 .  ��BI���UNA
NG����K���Z ��Bก7�RM�!         
3 �y  �! R�G8N7Q���H�T7 F?F?�8
M��I�?T7ก I��!R���A?B
�O��v7I���ก� (8��) �����Pก���NG77ก
M�����I��!R��� 
(8��)   

5. RM��I��Ev���8�9
7GQ�!A?B�UNA
NG���
�K���Z ��Bก7�Q�RM�! 15 �y  �! R�G8N7Q���H��Bก7�RM�! 
GDP P �����G���
7GQ�!A?B�UNA
NG 6 �y  �!A?B GDP 
P �����y  >���
7G��BI��8N7Q���H�T7 �UNA
NG 5 �y  �! 
A?B7�8��ก��A?กI�?��!�IG��8���BO�N�G��BI��        
;R!I��!�ก���N�IG��R7??��9�O��v� 
7G��BI��8N7Q���H 
�T7 Q�! I��!R��� 7��IR�! A?B��ก��S�� 
 

3.2 ก��� PH�� 	Q��������������������
 

L�G���� �!���Iก��!�
M7Gก��ก��C!�ก�P9����
8M7Gก��;R!L<M;��G
N�!��B���I��!� ��Bก7�Q�RM�!
R�G��H Carbonneau A?B�PB (2007) QRM�K�ก��
��B!>ก89L<MG��I�����ก��I��!��UM
7GI��T�7G �ก�ก?�K�O���
ก��C!�ก�P9����8M7Gก��L�ON�G;WN7>���� ;R!��I�����
ก� � C! � ก� P9 ��� L <M L �ก � � I � �� ! � I ��! �  7  I� � �� �              
WY�G��Bก7�RM�!��=�ก��7!N�GGN�! (Naïve forecast) 
�N�I�?��!I�?T�7���� (Moving average) A��;�M� (Trend) 
ก��SRS7!A��CO>�UP (MLR) ;��G
N�!��B���I��!� 
(Neural network, NN) Recurrent neural network 
(RNN) A?B Support vector machine A?BL<M�N�����
�?�RI�?T�7�����U�P9I�?��! (MAE) I�J�8����R����
�?�RI�?T�7�
7Gก��C!�ก�P9 A?BL<M�S�8��R�7� t-test 

Law (2000) L<M;��G
N�!��B���I��!�A��
AC�N!M 7�ก?��L�ก��C!�ก�P9����8M7Gก��
7G
��ก�N7GI���!�<��Q8MO������ BIR����GQ��N7GI���!�����N7GกG 
;R!�K�ก��I���!�I��!���=�ก����� L<ML�ก��C!�ก�P9          
6 ��=�ก��R�G��H �T7 ��=��N�I�?��!I�?T�7���� 3 �N� ��=�����LOM
I��!�A��I7กW9;�I��IW�!?A�� 2 8��A��
7G Holt       
(1,0.1) �� =� ก � � S R S 7 ! A � � C O> �U P  �� =� 7 !N � G GN � !              
��=�;��G
N�!��B���I��!������ก��I��!��UMA��Q�
M�GO�M�
A?BAC�N!M7�ก?�� ;R!กK�O�RLOM����8M7Gก��
7G     
<��Q8MO������ BIR����GQ��N7GI���!�����N7GกGกx�T7 K����
��ก�N7GI���!�<��Q8MO������IR����G���N7GกG F?���QRMA�RG
LOMIOx��N� ก��C!�ก�P9RM�!;��G
N�!��B���I��!�A��
AC�N!M7�ก?�� ������A�N�!K���กก�N���=�ก��7T��V 

Murat A?B Ceylan (2006) L<M;��G
N�!
��B���I��!�C!�ก�P9����8M7Gก��C?�GG��L�ก��

��NGL�8>�ก� 
M7�U?���L<M �T7 F?�8:�Pw9��?�����B<�<�8� 
(GNP)  K������B<�ก� A?B K����I�?��!��!�
��HGO�R  

7G�SC�O�B8N7ก�;?I�8� (vehicle/kilometers) ;R!�K�
ก��A�NG<>R
7G
M7�U?77กI�J� 3 <>R �T7 <>R�R�7�            
<>R��ก�7�A?B<>R Validation A?M��K�ก��77กA��       
ก���R?7GICT�7O�8��A�����R�����>R ��� B�K�Q�L<ML�ก��
C!�ก�P9����8M7Gก��C?�GG��L�ก��
��NG ;R!L<M
;��G
N�!��B���I��!�A��AC�N!M7�ก?�� 

L�G���� �!��H  L<M;��G
N�!��B���I��!�A��
AC�N!M7�ก?��L�ก��C!�ก�P9 
M7�U?��� L<M BSUกA�NG
77กI�J� 2 <>R �T7 <>R��ก�7�A?B<>R�R�7� ���7�8���N�� 
60:40 
M7�U?���L<MI�J�7��C>8�� K���� 30 ;O�RA?B;O�R
I�}�O��!;R!L<M
M7�U?�����Pก���NG77ก
M�����
7GQ�!
 K���� 1 ;O�R A?B K����;O�RL�<�H�WN7�I�M� B�K�ก��
�R?7GICT�7O��U�A��
7G�S��y8!ก���;��G
N�!
��B���I��!����IO��B���K�O���ก��C!�ก�P9����
8M7Gก��
M��Q�! �ก8N�G��BI�� R�G��H Learning Rule: 
Delta, Ext DBD; Activation Function: TanH, Sigmoid; 
Learning Cycle: 50,000; 150,000; A?BL<M K����;O�R

7G<�H�WM7�I�M�8�HGA8N 3 
YH�Q� ;R! BI?T7ก K����;O�R
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7G<�H�WN7�I�M����IO��B��A?B�K�LOM�N�I7��9C>8���N�
Lก?MI��!G�N�I�}�O��!��ก����>R R�G8���G��� 1, 2, A?B 3 

 

4. SOก���!��HMH��H	M� � 

�K � O �� � I � � �� � ก � � C ! � ก � P9 A � � 7T� � V 
�7ก �ก;��G
N�!��B���I��!� L�G����������H�� 5 ��=� 
�T7��=�7!N�GGN�! ��=��N�I�?��!I�?T�7���� 3 �N� ��=�ก������LOM
I��!�A��I7กW9;�I��IW�!? ��=�ก������LOMI��!�A��    
I7กW9;�I��IW�!?RM�!A��;�M�A?B��=�ก��SRS7!A��
CO>�UP WY�G8��A��ก��C!�ก�P9IO?N���H��G��=�ก��SUก�K�L<M
Q�L�G���� �!���Iก��!�ก��ก��L<M;��G
N�!��B���I��!�L�
ก��C!�ก�P9����8M7Gก�� (Carbonneau A?B�PB, 
2007; Law, 2000; Murat A?B Ceylan, 2006) ;R!
��!?BI7�!R
7GA8N?B��=�8N�GV ��R�G��H ��=� Naïve forecast 
I�J�ก����R�N��N�L�7���8 BI�N�ก���N��y  >��� �T7      
�N�C!�ก�P9 P I�?� t  BI�N�ก���N� ��G P I�?� t - 1     
8��A���T7 1−= tt XF  I�T�7 tF  �T7 �N�C!�ก�P9L�I�?�
��� t A?B tX  �T7 �N� ��GL�I�?���� t �N����=��N�I�?��!
I�?T�7���� 3 �N�  I�J��N�I�?��!I�?T�7�������HGIR�!�A��
=���R� 8��A���T7 tF  = 3/)( 321 −−− ++ ttt XXX  
�N����=�ก������LOMI��!�A��I7กW9;�I��IW�!? 8��A�����L<M 
�T7 tF  = 11 )7.0()3.0( −− + tt XF  I�T�7 1−tF  I�J��N�
C!�ก�P9 P I�?� t - 1 �N����=�ก������LOMI��!�A��    
I7กW9;�I��IW�!?RM�!A��;�M���H� I�T�7G �ก�����Pก��
�NG77ก
M�����Q�!��7G�9��Bก7�O?�!�N�� ก��O�
�N�I�?��!I�J�IC�!G�N��A�ก ก���K�I7�A��;�M�������
�N�I�?��!���QRMICT�7LOM�N�C!�ก�P9���Lก?MI��!G�N� ��G��ก
!��G
YH� 8��A�����L<ML�ก��C!�ก�P9 �T7 tF  = tt TL +   
; R ! ���  )(8.0)(2.0 11 tttt TLXL ++= ++

A?B )(7.0)(3.0 11 tttt TLLT +−= ++ I�T�7 tT  �T7      
�N�A��;�M����<N�GI�?� t ก���K���P
�H�A�ก�T7ก��O�
�N���B��P�N�A�ก
7G�BR��A?BA��;�M�;R!L<M��ก��
SRS7!I<�GI�M� ก����B��P�N�A�ก
7G�BR�� 0L  O�QRM
;R!�����B���=�� (Intercept coefficient) A?BA��;�M� 0T  
O�QRM;R!�����B���=��8��A�� x (variable coefficient) 
O�T7����<�� (slope)  A?Bก��SRS7!A��CO>�UPI�J�
ก��RU�������C��=9
7G8��A��7���B��กก�N� 1 8�� A?B   
8��A��8�� 1 8�� ;R!8��A��8��
YH�ก��8��A��7���B
 K���� n 8��  

��8����L<M��R����A�N�!K�
7Gก��C!�ก�P9
��HG 6 ��=� �T7 �M7!?B
7G�����?�RI�?T�7�I�?��!����U�P9  
(MAPE) ��ก����7G
7G�����?�RI�?T�7�กK�?�G�7GI�?��! 
(RMSE) �M7!?B
7Gก��!7����F??�C=9 (acceptable 
output percentage, AOP) A?B�����B���=���O���C��=9
�ก8� (normalized correlation coefficient, r ) WY�G MAPE 
I�J���8���R����A�N�!K�����K���P�M7!?B
7G����
�?�RI�?T�7�L�ก��C!�ก�P9;R!Q�N�K��YGSYGI��T�7GO��! 
�N�� RMSE I�J���8���R����A�N�!K�;R!ก��C� ��P�
����A8ก8N�G�BO�N�G�N�C!�ก�P9ก���N� ��G;R!��=�      
!กกK�?�G�7G A?M�กx�K�ก��S7R��ก����7G77ก�� SM��N����
QRM �ก MAPE A?B RMSE 8�K� A�RG�N�I�������H�A�N�!K�
A?B�N�!��G8�K���ก!��G������A�N�!K��UG �N�� AOP L<M��R
�������C��=9�BR��
7Gก��!7���� (��������H กK�O�R
�BR��
7Gก��!7�����T7 15± %) A?B r L<M��R����
Lก?MI��!G�BO�N�G�N� ��Gก���N�C!�ก�P9 ;R!��8�8N�GV 
�K���PQRMR�G��ก����� (2) � (6)  
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�������J 1 ��ก�����ก���������ก���	
��ก�
�������� 
O�N�! : 8�� 

Year Thai rice 
Exports 

Neural 
network 

Naive Moving 
average 

Exponential 
smoothing 

Trend 
adjusted 

exponential 

Multiple 
regression 

1993 4,987,464 4,610,201 5,117,604 4,489,236 4,853,794 5,042,899 4,949,602 
1995 6,197,989 5,315,059 4,858,638 4,987,902 4,885,256 5,526,405 5,539,632 
1997 5,567,360 5,799,342 5,460,219 5,505,615 5,563,404 6,167,866 6,124,026 
1999 6,838,793 6,939,256 6,540,235 5,855,938 6,248,016 6,617,900 6,700,604 
2000 6,141,341 6,231,194 6,838,793 6,315,463 6,661,560 6,943,712 6,985,646 
2004 9,989,910 8,381,648 7,345,971 7,457,209 7,336,990 7,858,573 8,106,311 

 
8���G��� 1 A�RGF?ก��C!�ก�P9
7G��=�ก��

C!�ก�P9L�A8N?B��=�ก��8N�GV ��HG 6 ��=� �N��8���G��� 2   
�K�ก��I���!�I��!�����A�N�!K�
7Gก��C!�ก�P9RM�!��=�
8N�GV ;R!L<M��8���R RMSE, MAPE, AOP A?B r A?B
8���G��� 3 A�RG�M7!?B�����?�RI�?T�7�L� Validation 
sample 
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�������J 2 �����������������	������
ก�����ก��� 
              �
������ 	�
! 
Forecasting  

model 
RMSE MAPE AOP r 

Neural 
network 

772,483.19 7.5012 83.3333 0.9958 

Naïve 1,250,884.11 11.3886 66.6667 0.9873 
Moving 
average 

1,233,372.66 12.1970 66.6667 0.9926 

Exponential 
smoothing 

1,251,584.48 11.2661 66.6667 0.9890 

Trend 
adjusted 
exponential 
smoothing 

1,004,149.29 10.0605 83.3333 0.9898 

Multiple 
regression 

915,117.38 9.3339 83.3333 0.9918 
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�������J 3 �
���"�����������#$��%� Validation sample 
 

Year Neural 
Network 

(%) 

Naïve 
(%) 

Moving 
average 

(%) 

Exponential 
smoothing 

(%) 

Trend 
adjusted 

exponential 
(%) 

Multiple 
regression 

(%) 

1993  7.5642  2.6093  9.9896  2.6801 1.1115  0.7591 
1995 14.2454 21.6094 19.5239 21.1800 10.8355 10.6221 
1997  4.1668  1.9244  1.1090  0.0711 10.7862  9.9988 
1999  1.4690  4.3657 14.3718  8.6386 3.2300  2.0207 
2000  1.4631 11.3567  2.8352  8.4708 13.0651 13.7479 
2004 16.0989 26.4661 25.3526 26.5560 21.3349 18.8550 
MAPE  7.5012 11.3886 12.1970 11.2661 10.0605  9.3339 

 

5. 	M�����U�QO�	M�����SOก��	M� � 

 �ก8���G��� 1 A?B 2 F?ก��I���!�I��!�ก��
C!�ก�P9��HG 6 ��=� C��N� ก��C!�ก�P9RM�!;��G
N�!
��B���I��!� R�ก�N ��� =�ก��C!�ก�P9RM �!��=�7T� �V         
;R!C� ��P�����N� RMSE A?B MAPE  BIOx�QRM�N�
;��G
N�!��B���I��!�I�J���=����R�����>R A�M�N���=�ก��
SRS7!A��CO> �N� MAPE ���QRMQ�NA8ก8N�G �ก�N�
7G��=�
;��G
N�!��B���I��!���ก��ก A8NI�T�7C� ��P��N� RMSE 
C��N����N�A8ก8N�Gก����ก �N���N� AOP ���QRM��H�          
�� =� ;��G
N�!��B���I��!� ก������LOM I �� !�A��        
I7กW9;�I��IW�!?RM�!A��;�M�A?Bก��SRS7!A��CO>   
 B���N�I�N�ก�� A8N�N����QRM �ก�N� r ��H� ;��G
N�!��B���
I��!�LOM�N��UG����>R A�M�N� BQ�NA8ก8N�G �ก��=�ก��7T��V 
��ก��ก A8NI�T�7����>ก��8���RA?M� กx�����S��>�QRM�N� 
ก��C!�ก�P9RM�!;��G
N�!��B���I��!�A��AC�N
!M7�ก?��LOMF?ก��C!�ก�P9���������A�N�!K�ก�N���=�7T��V  

 

6. ��W� 

��������H  �K�I��7ก��I���!�I��!�ก��
C!�ก�P9����8M7Gก��
M�����
7GQ�! �ก8N�G��BI�� 
��� กK � O � R L OM �� � � 8M 7 G ก �� 
M � � � � � 
7 G Q� !  � ก
8N�G��BI�� �T7 �����Pก���NG77ก
M��������
7GQ�! 
;R!L<M
M7�U?8�HGA8N�
 �.�. 1990 � 2005 L�ก����M�G

�U�A��ก��C!�ก�P9 RM�!I�����ก��C!�ก�P9 6 ��=� 
QRMAกN ;��G
N�!��B���I��!�A��AC�N!M7�ก?�� ��=�7!N�GGN�! 
�N�I�?��!I�?T�7���� ก������LOMI��!�A��I7กW9;�I��IW�!? 
ก������LOMI��!�A��I7กW9;�I��IW�!?RM�!A��;�M�A?B
ก��SRS7!A��CO> F?ก��I���!�I��!� C��N�;��G
N�!
��B���I��!�A��AC�N!M7�ก?��LOMF?ก��C!�ก�P9
A�N�!K�����>R ;R!���N� MAPE I�N�ก�� 7.5012 A?B��=�7T��V 
I�N�ก�� 11.3886; 12.1970; 11.2661; 10.0605 A?B 
9.3339 8��?K�R�� A?B���N� RMSE I�N�ก�� 772,483 A?B
��=�7T��V I�N�ก�� 1,250,884; 1,233,373; 1,004,149; 
1,007,705 A?B 915,117 8��?K�R�� 

 

กM��Mก��
���ก�� 

G���� �!��HQRM����>�������>� �ก�U�!9�� �!A?B
C� z � � ; � � G � �M � G �U ? v � � 7 !N � G !�� G !T � 
�O����!�?�!
7�AกN� 

  

�
ก���
���
M� 

ก��ก��
M�� ก�B���GIกE8�A?B�Oก�P9. (2548).���ก� 
  �ก: http://www.opdc.go.th/index.php.  
�K���กG��I��Evก� ก��IกE8�
7GQ�!. (2549). �XM�M 

 ก���กY���
����������. ���ก� �ก:  
http://www.oae.go.th/statistic/yearbook49/. 
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