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P-5  `t a c2@AIC ,MSE�_,�	
 ��J'��   

x‡ìàäÛa@ @AIC  MSE x‡ìàäÛa AIC MSE 

ARIMA(0,1,0)x(0,1,1)12        -830.044 0.001661 ARIMA(2,1,0)x(1,1,1)12 -877.956 0.000934 

ARIMA(0,1,0)x(1,1,0)12
 

-824.828  0.001729 ARIMA(2,1,1)x(0,1,0)12 -830.192  0.001455 

ARIMA(0,1,0)x(1,1,1)12 -862.297 0.001212 ARIMA(2,1,1)x(0,1,1)12 -853.760 0.001130 

ARIMA(0,1,1)x(0,1,0)12 -873.067 0.001193 ARIMA(2,1,1)x(1,1,0)12 -849.454 0.001169 

ARIMA(0,1,1)x(0,1,1)12 -865.204 0.001185 ARIMA(2,1,1)x(1,1,1)12 -871.708 0.000914 

ARIMA(0,1,1)x(1,1,0)12 -864.012  0.001196 ARIMA(0,1,2)x(0,1,1)12 -860.414 0.001149 

ARIMA(0,1,1)x(1,1,1)12 -889.843  0.000913 ARIMA(0,1,2)x(1,1,0)12 -857.659 0.001174 

ARIMA(1,1,0)x(0,10)12 -838.784 0.001553 ARIMA(0,1,2)x(2,1,1)12 -861.771 0.000989 

ARIMA(1,1,0)x(0,1,1)12 -834.109 0.001508  ARIMA(0,1,2)x(2,1,2)12 -858.145 0.000948 

ARIMA(1,1,0)x(1,1,0)12 -831.233 0.001542  ARIMA(1,1,2)x(0,1,1)12 -855.803 0.001112 

ARIMA(1,1,0)x(1,1,1)12 -858.974 0.001162 ARIMA(0,1,2)x(1,1,0)12 -849.020 0.001173 

ARIMA(1,1,1)x(0,1,1)12 -864.986  0.001187 ARIMA(2,1,0)x(0,1,0)12 -854.052  0.001292 

ARIMA(1,1,1)x(0,1,1)12 -858.754 0.001164  ARIMA(2,1,0)x(0,1,1)12 -874.783 0.001027 

ARIMA(1,1,1)x(1,1,0)12 -856.574 0.001184 ARIMA(2,1,0)x(1,1,0)12 -847.297 0.001273 
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Variable Coefficient Standard 
Error t P-value 

1Φ 0.4265 0.1216 3.51 0.001* 

1θ 0.7793 0.0569 13.71 0.000* 

1Θ 0.9230 0.0809 11.41 0.000* 

* �E�'O� |�:I�� �E�'O� &'OX 5%  

 5@-�-5§�� UV�:'�
 <�F¯ J2D- ,�Wb�
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�� T!D c� R�-. ����'�
 [O± �� �:#� �2V 
�G( <
N�X [kA ����'�
 

12)1,1,1()1,1,0( ×ARIMA��:���- ,��I�I�
 /y�� JVQ�� � 1�
5�:*�� s��� �'�!D 
 s�O� ���H��
 �$I'� ?$':�
�wt� s c@� P-5§�� �2�2��
 c2���� UV�:'�
 ������-`�a ,

 J;> B�5�	
 c2��
 �� JF:����� c:X c@� [9G�
 `v^a  
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P-5 `� a ����'� ��D- �E?$':�
- �2�2��
 c2��
�
12)1,1,1()1,1,0( ×ARIMA �$I'�

 s�( ���H��
�wt�s  

�FG�
 �2�2��
 c2��
 �E?$':�
 c2��
 

�E�'E 60 60.6609 

�E
qD 56 56.0688 

+��� 52 53.3669 

[E�²� 47 48.0807 

�E�� 50 51.0130 

�2��E 49 49.6034 

�2��E 56 57.4262 

�=Il� 60 60.9571 

q�:$* 59 59.8152 

���:;� 59 60.0249 

q�D�� 62 63.2200 

q�IE� 61 61.3319 

 c@� P-5§
 R� �$:E`� a ����� B��W;12)1,1,1()1,1,0( ×ARIMA ?$':�
 �
 ����:�� B�����
 �CD�#�� �E�FG�
 ���H��
 �$I'� Y$':	
- �2�2��
 c2��
 �� N$9�


��^  
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 &*Z
 52F�:�
 <J�O	 mk	
 c2��
 5E5n c:E     α ,β ,γ �2D 
�:�
 ���f:� ���- 
:�
 ��2��
 ��2:M
- ¤�O��� �'9�	
.Y=x
 <�D 
�#�
 <�O��� }*�:� [O~ Mean 

Square Deviation(MSD)T� "2_ R9�E �� [@� :  
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tt YY
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1

2
ˆ1

                                                                              (5.1) 
 "2_tY> ��I�I�� �2���
 B5��G	
 [kA  B,W�
 t^ 

      tŶ> ��I�I�� B�5�	
 ��2��
 [kA  B,W�
 t ,n� .��I�I�
 <
5��G� �5( ^  

 c@� P-5§
 ¬�OE-`� a mk	
 c2��
 ����'� �y�x
 &*Z
 52F�:�
 ¤�O	
���� �*�	
 +,�- . /(�0	
 (MHW) 3�0	
- ,(AHW) s5�:*
 5@- ,
 U�����MINITAB p�
5y t³ > ¬�OE J; ,� ���'�� ?$':�
 UV�:� m( P�b�
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 c@� P-5 `� a �CD�#�� �E�FG�
 ���H��
 �$I'� � ���'�
 RE%L ?$':�
 UV�:�
 s�( B�����
�wt� s UV�:'�
 K%� [2kA c:E- ,s�O�
 �W'� �L �2�2��
 c2���� ������

 c@� ��9G��� �2��2��`³ a ,`´^a  

P-5 `� a&*Z
 52F�:�
 ¤�O	 mk	
 c2��
  

?$':�
 �����  α β γ MSD 

MHW 0.5 0.06 0.01 2.83792 

AHW 0.49 0.05 0.01 2.92107 
  

P-5 `� a���� ����'� ��D- �E?$':�
- �2�2��
 c2��
� �*�	
 +,�- . �$I'� 
s�( ���H��
 �wt�s  

�E?$':�
 c2��
 �FG�
 �2�2��
 c2��
 
MHW AHW 

Šíbäí@ @60 54.8729 54.9480 

Šía�Ï 56 53.1968 53.3015 

÷‰bß 52 48.2409 48.4747 

ÝíŠic 47 51.1122 51.2840 

ìíbß 50 49.3254 49.5528 

ìîãìí 49 58.0270 58.0022 

ìîÛìí 56 61.0273 60.9061 

�Đ�Ëc 60 60.1829 60.0840 

�ànj� 59 60.3725 60.2613 

Šiìn×c 59 63.8622 63.6204 

�àÏìã 62 61.7885 61.6166 

�à�í… 61 61.0633 60.8920 

 c@� P-5§
 R� �$:2D`� a@ T� � ���'�
 PQM R� ?$':�
 c2MHW , 
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 [9�`´ a �2�2��
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 ����'� �E?$':�
- B�5�	
-AHW  

 ����� B��W; �� ����W���-12)1,1,1()1,1,0( ×ARIMA���� �����-   
�*�	
 +,�-. ?$':�
 �@� �2E��� ��I_ c:2D 3�0	
- /(�0	
 12(�'� 

 cI���� �#��	
`� a c@� P-5§
 �$E- ����� [9�`v  a ?$':�
 �@5� �����	
 UV�:�
-�J'�
 K%L ��D�
?$'X YW;Z
 ����'�
 5E5#:� � ^  

P-5 P-5 P-5 P-5 `̀̀̀vvvv a a a a ��J'� ��D- ?$':�
 �@� �2E��� UV�:� ��J'� ��D- ?$':�
 �@� �2E��� UV�:� ��J'� ��D- ?$':�
 �@� �2E��� UV�:� ��J'� ��D- ?$':�
 �@� �2E��� UV�:��� ��)1,1,1()1,1,0( ×ARIMA ,  ,  ,  , MHW ,  ,  ,  , AHW        

?$':�
 ����� MAE MAPE MSE RMSE 

)1,1,1()1,1,0( ×ARIMA 0.857880 1.61191 2.19599 1.48188 

MHW 1.13821 2.14236 2.83792 1.68461 

AHW 1.15192 2.17588 2.92107 1.70911 
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