
����� 5
��	
��
���
��������
��� ARIMA  

 
����������	�
���
��
�
��������	� ���������������� ���	�!����	�"#��#������$���!��

������%�� �&#
���
�������� '�����(���	��
��������!��%$) �
��*�+ �, �.�. 2539 2 �.�. 2548 
5����� 110 �$��� 

���!)��8#��	��
��������!��%$) ���9�	���:�$)��;��*��� Eviews 3.0 *#����������:�$
*BB5��#���:)�
B��������#����8�*BB ARIMA ;$��9G
!�� Box 2 Jenkins *#��$��B	����9��
!��!)��8#$)���9G
 Unit Root Test "#������������%$)$
��
�

5.1 ��	
������ Unit Root Test 
������$��B unit root !��!)��8#�
��������)�����$8�+�!)��8#�
���
	����9�� (stationary) 

[I(0); integrated of order 0] :���	���%�+�9�� (non stationary) [I(d);d>0; integrated of order d] �����
:#
��#
���!)��8#�
��
	+��&#
�� (mean) *#�	���*������ (variances) �
�%�+	��
���*�+#�`+����#��
�
*���+���
� ;$��������$��B Augmented Dickey 2 Fuller (ADF) ;$��`)*BB5��#��$
��
�
����5��5�$�
$*��*#�*��;�)� ttt εθ +Χ=∆Χ −1 (5.1) 
�
5�$�
$*��*�+����5��*��;�)� ttt εθα +Χ+=∆Χ −1 (5.2) 
�
5�$�
$*��*#�*��;�)� ttt t εθβα +Χ++=∆Χ −1 (5.3) 

;$��`) F-test ������$��B�+�*BB5��#���
��:������
���
5�$�
$*��*#�*��;�)���#�
:���%�+ *#�������#��� lag length 5��`)�9G
 serial correlation LM test �����:� lag length �
��
	+� 
probability ����
���$ ���5���
�5��������95�� �	����9��!��!)��8#;$�������
�B��
�B	+���9�9 
ADF �
B	+� MacKinnon critical �
���$
B 0.01 !��*BB5��#�� �)�	+���9�9 ADF �
	+��)����+�	+� 
MacKinnon critical *�$��+�!)��8#��������#��
���
#
�� �%�+�9�� (non stationary) '���*�)%!;$�
������ differencing #��$
B�
� 1 :���#��$
B�
$%�5���+�!)��8#��������#��
���
#
�� ��9�� 
(stationary) %$)"#��������$
������ 5.1 
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(
�
� 5.1 �)
�*
(
���+,-+.	
������ Unit Root Test 
 ����5��5�$�
$*�� 

*#�*��;�)�
�
5�$�
$*�� 

*�+����5��*��;�)�
�
5�$�
$*�� 
*#�*��;�)�

P 2 lag (p) (7) (7) (7) 

LEVEL 
(Test 2 statistic) 

-0.505665 -2.334624 -2.319681 

MacKinnol critical 
values 

-2.5846 -3.4911 -4.0444 

1st differences 
(Test 2 statistic) 

-4.929187* -4.90374* -4.854025* 

MacKinnol critical 
values 

-2.5848 -3.4917 -4.0452 

I(d) I(1) 

�
��� : 5�����	���� ��p�	"���������
� �2 - �4, �6 2 �8

:����:�� :  1) * :������ 	����
�
����	
r�����9�9�
���$
B	����`����
�� 99% (α = 0.01) 
 2) �
��#!�����#uB!�� I(d) :������ order of integration 
 3) �
��#!�����#uB!�� (p) 5����� P 2 lag �
��`)��*BB5��#�� 

"#����$��B!)��8#��	�"#��#�� �
���$
B level �
���B�+� 	+��
�����9�G9v θ #)����8+
��`+���
��������
B�����9w���+�� '���*�$��+�!)��8#��������#��
���
 unit root �
����*BB5��#���
�
����5��5�$�
$*��*#�*��;�)���#� (without intercept and trend) *BB5��#���
��
5�$�
$*��*�+
����5��*��;�)�!����#� (with intercept but without trend) *#�*BB5��#���
��
5�$�
$*��*#�
*��;�)�!����#� (with intercept and trend)  

p��:#
�5���
�������:�"#�+����$
B�
� 1 (1st differences) *#)��B�+�	+��
�����9�G9v θ
�x9��G�����9w���+������
 Unit Root Test �
��
�
����	
r�����9�9�
���$
B	����`����
�� 99 %�
�� 3 
*BB5��#�� !)��8#��������#��
#
�� ��9�� (stationary) 	�� �
�� 3 *BB5��#���
���
	+���9�9�
��)��
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��+�Mackinnon critical �
���$
B 0.01 $
��
��!)��8#5��
#
�� ��
��9��p��:#
�5��������"#�+��	�
���
� 
1 (1st difference) 

������#���*BB5��#���
��:����� ;$��$��B5��	+� F-test ;$�5��95�� �5��	+� sum 
squared residual (SSR) �����������`)������$��B F-test ;$��
���*5����5��*BB chi-square �
�
��$
B	����`����
�� 99 % ������������$��B�B�+�

(
�
���� 5.2 �)
 Sum squared residual (SSR) :���
�
��;
��< 

Model SSR 
�
5�$�
$*��*#�*��;�)� 16.16210 

�
5�$�
$*��*�+����5��*��;�)� 16.16304 
����5��5�$�
$*��*#�*��;�)� 16.16411 

�� 
�
� 1 �95�� � *BB5��#���
�����5��5�$�
$*��*#�*��;�)���#� (without intercept 
and trend) *#�*BB5��#���
��
5�$�
$*��*#�*��;�)�!����#��
�� (with intercept and trend) 
�B�+�%$)	+� F-test ��+��
B 0.006654   '��� %$)	+�	����+�5���(� (probability) ��+��
B 0.993369 *�$�
�+��
���$
B	����`����
�� 99 % �
��5�����
B*BB5��#���
�����5��5�$�
$*��*#�*��;�)���#� 
(without intercept and trend) ������+�	+�	����+�5���(� (probability) �
�%$)�
���
	+������+� 0.01  

�� 
�
� 2 �95�� � *BB5��#��*BB5��#���
��
5�$�
$*��*�+����5��*��;�)�!����#� 
(with intercept but without trend) *#� *BB5��#���
��
5�$�
$*��*#�*��;�)�!����#��
�� (with 
intercept and trend) �B�+�%$)	+� F-test ��+��
B 0.006223 '���%$)	+�	����+�5���(� (probability) 
��+��
B 0.93727 *�$��+� �
���$
B�
����	
r 0.01 �
������
B*BB5��#���
��
5�$�
$*��*�+����5��
*��;�)�!����#� (with intercept but without trend) 
 �� 
�
� 3 �95�� �*BB5��#���
�����5��5�$�
$*��*#�*��;�)���#� (without intercept 
and trend) *#�*BB5��#���
��
5�$�
$*��*�+����5��*��;�)�!����#� (with intercept but without 
trend) �B�+�%$)	+� F-test ��+��
B 0.00715 '���%$)	+�	����+�5���(� (probability) ��+��
B 0.932771 
*�$��+� �
���$
B�
����	
r 0.01 �
�� ����
B*BB5��#���
�����5��5�$�
$*��*#�*��;�)���#� 
(without intercept and trend)       
 $
��
�� ������95�� ��
�� 3 �� 
 ����%$)�+� unit root !����	�"#��#��$9B�
*BB5��#���
�
����5��5�$�
$*��*#�*��;�)���#� (without intercept and trend) 
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5������$��B F-test *#)�����x�+�*BB5��#�� Unit Root ��(�*BB5��#���
�����5��
5�$�
$*��*#�*��;�)���#� (without intercept and trend) *#��
	+� Lag �
� 7 �:)	+� probability 
�8���$��+��
B 0.993369 

������#����
�#+� (lag length) ;$��`)�9G
 serial correlation LM test �����:��
�#+� (lag 
length) �
��:)	+� probability ���������
B�����9w���8��
���$ �B�+�	+� probability �� lag length �
� 
7 �:)	+� probability ����
���$	�� 0.831678 �
� observe R-squared ��+��
B 3.533374 

 
5.2 	
��������
<.
������;=.>�?	
�:��:-�<?� (Seasonal Unit Root Test) 

*BB5��#���
��`)����������!��!)��8#��������#� ���:�
B�$��B�+��
�*��*�+#��
��

#
�� ��9�� (stationary) :���%�+ ;$�	����9���
��$��B�
��5��
$)���
� 3 *BB 	�� 	����9��
����w�� (standard unit root)  	����9��*BB��(����	�����, (semiannual root) *#�	����9��*BB���
%����� (seasonal root at the quarterly frequency)  ;$��
*BB5��#��	�� 

tttttt XXXXXL εγγγγ ++−=− −−−− 234133122111
4 )1( (5.4) 

 
;$������9w���+�� (null hypothesis) !������$��B�+��
	����9��*BB����w�� H0 : γ1 =

0 �)�����$��B�B�+� γ1 ≠ 0 (�|9��G�����9w���+��) *�$��+� tX �
#
�� �%�+�9��*BB
����w�� �
$%�	������$��B	����9��*BB��(����	�����, ;$������9w���+�� 	�� H0 : γ2 = 0 *#�
�)�5������$��B�B�+� γ2 = 0 (����
B�����9w���+��) *�$��+� tX �
#
�� �%�+�9��*BB���	����
�,*#���$�)��	������$��B	����9��*BB���%����� ;$��`)����$��B F-test �����9w���+��	�� 
γ3 = γ4 = 0 �)�5������$��B%$)	+� F-test �)����+�	+��� ��!��9�}�(����
B�����9w���+��) *�$�
�+� tX �
#
�� �%�+�9�����}$8��#*BB���%����� ;$��
�*�� 11 −tX , 12 −tX , 13 −tX *#� 23 −tX
	���� %$)5�� 

43211
32

11 )1( −−−−−− +++=+++= tttttt XXXXXLLLX (5.5) 
43211

32
12 )1( −−−−−− −+−=−+−−= tttttt XXXXXLLLX (5.6) 

311
2

13 )1( −−−− −=−−= tttt XXXLX (5.7) 
421

3
23 )1( −−−− −=−= tttt XXXLX (5.8) 

 :����:��: L 	�� lag operater 
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(
�
�5.3 �)
�*
(
��
��A�	
������ Seasonal Unit Root 
 

H0 : 01 =γ 02 =γ 043 == γγ
Ha : 01 ≠γ 02 ≠γ 0,0 43 ≠≠ γγ

	+���9�9���:�
B����$��B HEGY -2.89 -1.91 3.00 
5�����	���� ��$
B level -1.635043 -3.203288 11.33591 

5�����	���� ��$
B 1st Difference -2.462041 -2.775007 4.014366 
�
���: 5�����	����  

"#����$��B��	�"#��#��$9B�
���$
B level �B�+�������$��B�����9w��*��%$)	+� t- statistic 
��+��
B -1.635043 (����� 5.3) �
	+���8+����� ��!��9�}� 5������
B�����9w���+�� 01 =γ *�$��+�
!)��8#�
#
�� �%�+�9��*BB����w�� "#����$��B�����9w���
���� %$)	+� t - statistic ��+��
B 
-3.203288 �
	+���8+���� ��!��9�}� 5���x9��G�����9w���+�� 02 =γ *�$��+�!)��8#�
#
�� ��9��
*BB��(����	�����, *#�"#����$��B�����9w����$�)�� %$)	+� F-test ��+��
B 11.33591 (����� 5.3)  
�
	+���8+���� ��!��9�}� 5���x9��G�����9w���+�� 5�%$)�+� 0,0 43 ≠≠ γγ *�$��+�!)��8#�

#
�� ��9��*BB���%����� ;$����������
�B��
�B	+���9�95������� HEGY (����� 5.3)   

:#
�5���
�������*�#�!)��8# ;$����:�"#�+����$
B�
� 1 (1st difference) �B�+�������$��B
�����9w��*��%$)	+� t- statistic ��+��
B -2.462041 �
	+���8+����� ��!��9�}� 5������
B�����9w���+�� 

01 =γ *�$��+�!)��8#�
#
�� �%�+�9��*BB����w�� "#����$��B�����9w���
���� %$)	+� t- 
statistic ��+��
B -2.775007 �
	+���8+���� ��!��9�}� 5���|9��G�����9w���+�� 02 =γ *�$��+�
!)��8#�
#
�� ��9��*BB��(����	�����, *#�"#����$��B�����9w����$�)�� %$)	+� F-test ��+��
B 
4.014366 �
	+���8+���� ��!��9�}� 5���x9��G�����9w���+�� 5�%$)�+� γ3≠ γ4≠ 0 *�$��+�!)��8#�

#
�� ��9��*BB���%����� 

(
�
���� 5.4 ��	
������ F-test �EF���������
<.
������;=.>�?	
�������A� Level 
 

Wald Test: 
Equation: Untitled 
Null Hypothesis: C(3)=0 

C(4)=0 
F-statistic  11.33591 Probability  0.000267
Chi-square  22.67181 Probability  0.000012
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(
�
���� 5.5 ��	
������ F-test �EF���������
<.
������;=.>�?	
�������A� 1st Difference 
 

Wald Test: 
Equation: Untitled 
Null Hypothesis: C(3)=0 

C(4)=0 
F-statistic  4.014366 Probability  0.032639
Chi-square  8.028733 Probability  0.018054

5.3 ��	
��
���
��������
��� ARIMA (:-�<?��
L��F�.)
p��:#
�5�����*�#�!)��8# ;$����:�"#�+���
�$
B�
� 1 ������:)!)��8#�
	����9��*#)�5�

��������)��*BB5��#��$)���9G
 Box 2 Jenkins '���*B+���(� 4 !
����� %$)*�+ !
�����������:�$
�8�*BB (identification) !
������������� 	+� (estimation) !
�����������5��B	����8��)�� 
(diagnostic checking) *#�!
������������� � (forecasting) ���#��$
B $
�5��95�� �5��"#
���������+�%��
�

1.  :AM.(�.	
�	�
�.��?;��� (Identification) 
5������95�� ��8�*BB correlogram !��"#�+��#��$
B�
� 1 !�� Pt (∆Pt) ��������:�$

*BB5��#�������:�	+� autoregressive [AR(p)] *#� moving average [MA(q)] ;$��95�� �5��	+� 
autocorrelation function (ACF) *#�	+� partial autocorrelation function (PACF) ($8p�	"���)
������	
$�#���*BB5��#���
�	�$�+��
	����:�����%�) 9 *BB5��#�� ;$�*�$����8������
	����
��
�G� $
��
�

∆Pt 	+�	��
� (constant term)              (5.9) 
∆Pt 	+�	��
� (constant term) AR(1)            (5.10) 
∆Pt 	+�	��
� (constant term) AR(1) AR(2)            (5.11) 
∆Pt 	+�	��
� (constant term) MA(1)            (5.12) 
∆Pt 	+�	��
� (constant term) MA(1) MA(2)           (5.13) 
∆Pt 	+�	��
� (constant term) AR(1) MA(1)                    (5.14) 
∆Pt 	+�	��
� (constant term) AR(1) MA(1) MA(2)                    (5.15) 
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∆Pt 	+�	��
� (constant term) AR(1) AR(2) MA(1)                          (5.16) 
∆Pt 	+�	��
� (constant term) AR(1) AR(2) MA(1) MA(2)                         (5.17) 

 :����:�� P t :������ ��	�"#��#��$9B

2.  :AM.(�.	
�;��<
N (Estimation) 
5���������� 	+��
�� 10 *BB5��#�� ;$��`)	+� t 2 statistic ������$��B	����
�
����	
r���
��9�9�
���$
B 0.01 "#����$��B�������G9B��%$) $
��+�%��
�

(
�
���� 5.6  	
�;��<
N�)
�����
����
��<
 C 
 

Dependent Variable: D(PALM) 
Method: Least Squares 
Date: 05/11/05   Time: 04:48 
Sample(adjusted): 2 110 
Included observations: 109 after adjusting endpoints 

Variable Coefficient Std. Error t-Statistic Prob.  
C -0.001009 0.038942 -0.025915 0.9794

R-squared  0.000000 Mean dependent var -0.001009
Adjusted R-squared  0.000000 S.D. dependent var  0.406569
S.E. of regression  0.406569 Akaike info criterion  1.047004
Sum squared resid  17.85219 Schwarz criterion  1.071695
Log likelihood -56.06171 Durbin-Watson stat  1.375355

∆Pt = -0.001009 + tµ (5.18) 
 tµ = te

Λ (5.19) 
 ����� qtqtttptpttt −−−−−− ++++++++= εφεφεφεµρµρµρµ ........ 22112211

it −µ 	�� AR(i) autoregressive lag length (i) 
1−tε 	�� MA(l) moving average lag length (l) 
iρ 	�� �
�����9�G9v:�)� AR(i)              
iε 	�� �
�����9�G9v:�)�MA(i)             

 ����� (5.18) 	+� t 2 statistic !���
�����9�G9v	+�	��
� (constant term) %�+*���+��5���8���
��+���
�
����	
r�����9�9 5������� 5.6 *BB5��#���
��
	+� adjust R2 ��+��
B 0.0000 	+� Akaike 
information criterion ��+��
B 1.047004 	+� Schwarz criterion ��+��
B 1.071695 *#�	+� Durbin 2
Watson statistic ��+��
B 1.375355 
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(
�
���� 5.7  	
�;��<
N�)
�����
����
��<
 C AR(1) 
 

Dependent Variable: D(PALM) 
Method: Least Squares 
Date: 05/11/05   Time: 04:50 
Sample(adjusted): 3 110 
Included observations: 108 after adjusting endpoints 
Convergence achieved after 3 iterations 

Variable Coefficient Std. Error t-Statistic Prob.  
C -0.004554 0.054399 -0.083723 0.9334

AR(1)  0.309117 0.093159 3.318162 0.0012
R-squared  0.094096 Mean dependent var -0.001944
Adjusted R-squared  0.085550 S.D. dependent var  0.408346
S.E. of regression  0.390489 Akaike info criterion  0.975510
Sum squared resid  16.16304 Schwarz criterion  1.025179
Log likelihood -50.67754 F-statistic  11.01020
Durbin-Watson stat  1.812930 Prob(F-statistic)  0.001242
Inverted AR Roots        .31 

∆Pt = -0.004554+ tµ (5.20) 
(1-0.309117L) tµ = te

Λ (5.21) 
 ����� (5.20) 	+� t 2 statistic !���
�����9�G9v	+�	��
� (constant term) %�+*���+��5���8���
��+���
�
����	
r�����9�9 	+��
�����9�G9v!�� AR(1) �
	+���+��
B 0.309117 	+� t 2 statistic *���+��
5���8�����+���
�
����	
r�����9�9 5������� 5.7 *BB5��#���
��
	+� adjust R2 ��+��
B 0.085550 	+� 
Akaike information criterion ��+��
B 0.975510 	+� Schwarz criterion ��+��
B 1.025179 *#�	+� 
Durbin 2Watson statistic ��+��
B 1.812930 
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(
�
���� 5.8  	
�;��<
N�)
�����
����
��<
 C AR(1) AR(2) 
 
Dependent Variable: D(PALM) 
Method: Least Squares 
Date: 05/11/05   Time: 04:52 
Sample(adjusted): 4 110 
Included observations: 107 after adjusting endpoints 
Convergence achieved after 3 iterations 

Variable Coefficient Std. Error t-Statistic Prob.  
C 5.07E-05 0.041597 0.001219 0.9990

AR(1)  0.394044 0.094910 4.151786 0.0001
AR(2) -0.274309 0.094933 -2.889491 0.0047

R-squared  0.162226 Mean dependent var -0.000187
Adjusted R-squared  0.146115 S.D. dependent var  0.409857
S.E. of regression  0.378732 Akaike info criterion  0.923662
Sum squared resid  14.91756 Schwarz criterion  0.998601
Log likelihood -46.41593 F-statistic  10.06927
Durbin-Watson stat  2.017147 Prob(F-statistic)  0.000101
Inverted AR Roots    .20 -.49i    .20+.49i 

∆Pt = 0.0000507 + tµ (5.22) 
 (1-0.394044L+0.274309L2) tµ = te

Λ (5.23) 
 ����� (5.22) 	+� t 2 statistic !���
�����9�G9v	+�	��
� (constant term) %�+*���+��5���8���
��+���
�
����	
r�����9�9 	+��
�����9�G9v!��	+�	��
��
	+���+��
B 0.0000507 ��! ��
�	+�
�
�����9�G9v!�� AR(1) �
	+���+��
B 0.394044 *�+	+� t 2 statistic *���+��5���8�����+���
�
����	
r
�����9�9 	+��
�����9�G9v!�� AR(2) �
	+���+��
B -0.274309 	+� t 2 statistic *���+��5���8�����+���

�
����	
r�����9�9 5������� 5.8 *BB5��#���
��
	+� adjust R2 ��+��
B 0.146115 	+� Akaike 
information criterion ��+��
B 0.923662 	+� Schwarz criterion ��+��
B 0.998601 *#�	+� Durbin 2
Watson satistic ��+��
B 2.017147 
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(
�
���� 5.9  	
�;��<
N�)
�����
����
��<
 C MA(1) 
 
Dependent Variable: D(PALM) 
Method: Least Squares 
Date: 05/11/05   Time: 04:53 
Sample(adjusted): 2 110 
Included observations: 109 after adjusting endpoints 
Convergence achieved after 4 iterations 
Backcast: 1 

Variable Coefficient Std. Error t-Statistic Prob.  
C -0.003129 0.051487 -0.060774 0.9517

MA(1)  0.417379 0.089923 4.641525 0.0000
R-squared  0.134782 Mean dependent var -0.001009
Adjusted R-squared  0.126696 S.D. dependent var  0.406569
S.E. of regression  0.379941 Akaike info criterion  0.920579
Sum squared resid  15.44603 Schwarz criterion  0.969961
Log likelihood -48.17153 F-statistic  16.66827
Durbin-Watson stat  2.010149 Prob(F-statistic)  0.000086
Inverted MA Roots       -.42 

∆Pt = -0.003129 + tµ (5.24) 
tµ = (1 + 0.417379L) te

Λ (5.25) 
 ����� (5.24) 	+� t 2 statistic !���
�����9�G9v	+�	��
� (constant term) %�+*���+��5���8���
��+���
�
����	
r�����9�9 	+�!��	+�	��
��
	+���+��
B -0.003129 ��! ��
�	+��
�����9�G9v!�� MA(1) 
�
	+���+��
B 0.417379 	+� t 2 statistic *���+��5���8�����+���
�
����	
r�����9�9 5������� 5.9 
*BB5��#���
��
	+� adjust R2 ��+��
B 0.126696 	+� Akaike information criterion ��+��
B 0.920579 	+� 
Schwarz criterion ��+��
B 0.969961 *#�	+� Durbin 2Watson statistic ��+��
B 2.010149 
 ÅÔ¢ÊÔ·¸Ô ìÁËÒÇÔ·ÂÒÅÑÂàªÕÂ§ãËÁè
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(
�
���� 5.10  	
�;��<
N�)
�����
����
��<
 C MA(1) MA(2) 
 
Dependent Variable: D(PALM) 
Method: Least Squares 
Date: 05/11/05   Time: 04:54 
Sample(adjusted): 2 110 
Included observations: 109 after adjusting endpoints 
Convergence achieved after 10 iterations 
Backcast: 0 1 

Variable Coefficient Std. Error t-Statistic Prob.  
C -0.002751 0.047766 -0.057596 0.9542

MA(1)  0.381613 0.098483 3.874909 0.0002
MA(2) -0.071574 0.099207 -0.721459 0.4722

R-squared  0.137192 Mean dependent var -0.001009
Adjusted R-squared  0.120912 S.D. dependent var  0.406569
S.E. of regression  0.381197 Akaike info criterion  0.936138
Sum squared resid  15.40302 Schwarz criterion  1.010212
Log likelihood -48.01954 F-statistic  8.427325
Durbin-Watson stat  1.954004 Prob(F-statistic)  0.000401
Inverted MA Roots        .14       -.52 

∆Pt = -0.002751+ tµ (5.26) 
tµ = (1 + 0.381613L - 0.071574L2) te

Λ (5.27) 
 ����� (5.26) 	+� t 2 statistic !���
�����9�G9v	+�	��
� (constant term) %�+*���+��5���8���
��+���
�
����	
r�����9�9 	+��
�����9�G9v!��	+�	��
��
	+���+��
B -0.002751 ��! ��
�	+��
�����9�G9v
!�� MA(1) �
	+���+��
B 0.381613 	+� t 2 statistic *���+��5���8�����+���
�
����	
r�����9�9 	+�
�
�����9�G9v!�� MA(2) �
	+���+��
B -0.071574 	+� t 2 statistic %�+*���+��5���8�����+���
�
����	
r
�����9�9 5������� 5.10 *BB5��#���
��
	+� adjust R2 ��+��
B 0.120912 	+� Akaike information 
criterion ��+��
B 0.936138 	+� Schwarz criterion ��+��
B 1.010212 *#�	+� Durbin 2Watson statistic 
��+��
B 1.954004 
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(
�
���� 5.11  	
�;��<
N�)
�����
����
��<
 C AR(1) MA(1) 
 
Dependent Variable: D(PALM) 
Method: Least Squares 
Date: 05/11/05   Time: 04:54 
Sample(adjusted): 3 110 
Included observations: 108 after adjusting endpoints 
Convergence achieved after 7 iterations 
Backcast: 2 

Variable Coefficient Std. Error t-Statistic Prob.  
C -0.004173 0.050444 -0.082725 0.9342

AR(1) -0.081441 0.238728 -0.341144 0.7337
MA(1)  0.482585 0.212926 2.266445 0.0255

R-squared  0.136377 Mean dependent var -0.001944
Adjusted R-squared  0.119927 S.D. dependent var  0.408346
S.E. of regression  0.383079 Akaike info criterion  0.946232
Sum squared resid  15.40867 Schwarz criterion  1.020736
Log likelihood -48.09652 F-statistic  8.290393
Durbin-Watson stat  1.981385 Prob(F-statistic)  0.000454
Inverted AR Roots       -.08 
Inverted MA Roots       -.48 

∆Pt = -0.004173 + tµ (5.28) 
 (1+ 0.081441L) tµ = (1 + 0.482585L) te

Λ (5.29) 
 ����� (5.28) 	+� t 2 statistic !���
�����9�G9v	+�	��
� (constant term) %�+*���+��5���8���
��+���
�
����	
r�����9�9 	+��
�����9�G9v!��	+�	��
��
	+���+��
B -0.004173 ��! ��
��
�����9�G9v
!�� AR(1) �
	+���+��
B -0.081441 *�+	+� t 2 statistic %�+*���+��5���8�����+���
�
����	
r�����9�9 
	+��
�����9�G9v!�� MA(1) �
	+���+��
B 0.482585 	+� t 2 statistic %�+*���+��5���8�����+���

�
����	
r�����9�9 5������� 5.11 *BB5��#���
��
	+� adjust R2 ��+��
B 0.119927 	+� Akaike 
information criterion ��+��
B 0.946232 	+� Schwarz criterion ��+��
B 1.020736 *#�	+� Durbin 2
Watson statistic ��+��
B 1.981385 
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(
�
���� 5.12 	
�;��<
N�)
�����
����
��<
 C AR(1) MA(1) MA(2) 
 
Dependent Variable: D(PALM) 
Method: Least Squares 
Date: 05/11/05   Time: 04:56 
Sample(adjusted): 3 110 
Included observations: 108 after adjusting endpoints 
Convergence achieved after 14 iterations 
Backcast: 1 2 

Variable Coefficient Std. Error t-Statistic Prob.  
C 0.002839 0.009206 0.308389 0.7584

AR(1)  0.803582 0.063747 12.60573 0.0000
MA(1) -0.515125 0.097094 -5.305422 0.0000
MA(2) -0.467039 0.095189 -4.906453 0.0000

R-squared  0.205231 Mean dependent var -0.001944
Adjusted R-squared  0.182305 S.D. dependent var  0.408346
S.E. of regression  0.369253 Akaike info criterion  0.881665
Sum squared resid  14.18018 Schwarz criterion  0.981003
Log likelihood -43.60990 F-statistic  8.951892
Durbin-Watson stat  1.920184 Prob(F-statistic)  0.000025
Inverted AR Roots        .80 
Inverted MA Roots        .99       -.47 

∆Pt = 0.002839 + tµ (5.30) 
(1-0.803582L) tµ = (1-0.515125L + 0.214984L2) te

Λ (5.31)  
 ����� (5.30) 	+� t 2 statistic !���
�����9�G9v	+�	��
� (constant term) %�+*���+��5���8���
��+���
�
����	
r�����9�9 	+��
�����9�G9v!��	+�	��
��
	+���+��
B 0.002839 ��! ��
�	+��
�����9�G9v
!�� AR(1) �
	+���+��
B 0.803582 	+� t 2 statistic *���+��5���8�����+���
�
����	
r�����9�9 	+�
�
�����9�G9v!�� MA(1) �
	+���+��
B -0.515125 	+� t 2 statistic *���+��5���8�����+���
�
����	
r
�����9�9 	+��
�����9�G9v!�� MA(2) �
	+���+��
B 0.214984 	+� t 2 statistic �u*���+��5���8�����+���

�
����	
r�����9�9 5������� 5.12 *BB5��#���
��
	+� adjust R2 ��+��
B 0.182305 	+� Akaike 
information criterion ��+��
B 0.881665	+� Schwarz criterion ��+��
B 0.981003 *#�	+� Durbin 2
Watson statistic ��+��
B 1.920184 
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(
�
���� 5.13 	
�;��<
N�)
�����
����
��<
 C AR(1) AR(2) MA(1) 

Dependent Variable: D(PALM) 
Method: Least Squares 
Date: 05/11/05   Time: 04:56 
Sample(adjusted): 4 110 
Included observations: 107 after adjusting endpoints 
Convergence achieved after 12 iterations 
Backcast: 3 

Variable Coefficient Std. Error t-Statistic Prob.  
C 0.006445 0.024511 0.262936 0.7931

AR(1)  1.062847 0.147025 7.229021 0.0000
AR(2) -0.426620 0.090294 -4.724774 0.0000
MA(1) -0.764107 0.142535 -5.360845 0.0000

R-squared  0.179540 Mean dependent var -0.000187
Adjusted R-squared  0.155643 S.D. dependent var  0.409857
S.E. of regression  0.376613 Akaike info criterion  0.921470
Sum squared resid  14.60927 Schwarz criterion  1.021389
Log likelihood -45.29867 F-statistic  7.513129
Durbin-Watson stat  1.900138 Prob(F-statistic)  0.000135
Inverted AR Roots    .53 -.38i    .53+.38i 
Inverted MA Roots        .76 

∆Pt = 0.006445 + tµ (5.32) 
 (1- 1.062847L+ 0.426620L2) tµ = (1 - 0.764107L) te

Λ (5.33) 
 ����� (5.32) 	+� t 2 statistic !���
�����9�G9v	+�	��
� (constant term) %�+*���+��5���8���
��+���
�
����	
r�����9�9 	+��
�����9�G9v!��	+�	��
��
	+���+��
B 0.006445 ��! ��
�	+��
�����9�G9v
!�� AR(1) �
	+���+��
B 1.062847 	+� t 2 statistic *���+��5���8�����+���
�
����	
r�����9�9 	+�
�
�����9�G9v!�� AR(2) �
	+���+��
B -0.426620 	+� t 2 statistic *���+��5���8�����+���
�
����	
r���
��9�9 	+��
�����9�G9v!�� MA(1) �
	+���+��
B -0.764107 	+� t 2 statistic �u*���+��5���8�����+���

�
����	
r�����9�9 5������� 5.13 *BB5��#���
��
	+� adjust R2 ��+��
B 0.155643 	+� Akaike 
information criterion ��+��
B 0.921470 	+� Schwarz criterion ��+��
B 1.021389 *#�	+� Durbin 2
Watson statistic ��+��
B 1.900138 
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(
�
���� 5.14 	
�;��<
N�)
�����
����
��<
 C AR(1) AR(2) MA(1) MA(2) 
 
Dependent Variable: D(PALM) 
Method: Least Squares 
Date: 05/11/05   Time: 04:57 
Sample(adjusted): 4 110 
Included observations: 107 after adjusting endpoints 
Convergence achieved after 20 iterations 
Backcast: 2 3 

Variable Coefficient Std. Error t-Statistic Prob.  
C 0.003469 0.010148 0.341840 0.7332

AR(1)  0.912684 0.222395 4.103885 0.0001
AR(2) -0.113697 0.212448 -0.535177 0.5937
MA(1) -0.595468 0.210034 -2.835106 0.0055
MA(2) -0.373022 0.211619 -1.762706 0.0809

R-squared  0.199647 Mean dependent var -0.000187
Adjusted R-squared  0.168261 S.D. dependent var  0.409857
S.E. of regression  0.373789 Akaike info criterion  0.915350
Sum squared resid  14.25124 Schwarz criterion  1.040248
Log likelihood -43.97122 F-statistic  6.360953
Durbin-Watson stat  1.959586 Prob(F-statistic)  0.000131
Inverted AR Roots        .76        .15 
Inverted MA Roots        .98       -.38 

∆Pt = 0.003469 + tµ (5.34) 
 (1- 0.912684L+ 0.113697L2) tµ = (1 - 0.595468L - 0.373022L2) te

Λ (5.35) 
 ����� (5.34) 	+� t 2 statistic !���
�����9�G9v	+�	��
� (constant term) %�+*���+��5���8���
��+���
�
����	
r�����9�9 	+��
�����9�G9v!��	+�	��
��
	+���+��
B 0.003469 ! ��
�	+��
�����9�G9v
!�� AR(1) �
	+���+��
B 0.912684 '���	+� t 2 statistic *���+��5���8�����+���
�
����	
r�����9�9 	+�
�
�����9�G9v!�� AR(2) �
	+���+��
B -0.113697 '���	+� t 2 statistic %�+*���+��5���8�����+���

�
����	
r�����9�9 	+��
�����9�G9v!�� MA(1) �
	+���+��
B -0.595468 '���	+� t 2 statistic *���+��5��
�8�����+���
�
����	
r�����9�9 	+��
�����9�G9v!�� MA(2) �
	+���+��
B -0.373022 '���	+� t 2 statistic 
*���+��5���8�����+���
�
����	
r�����9�9 5������� 5.14  *BB5��#���
��
	+� adjust R2 ��+��
B 
0.168261 	+� Akaike information criterion ��+��
B 0.915350	+� Schwarz criterion ��+��
B 1.040248 
*#�	+� Durbin 2Watson statistic ��+��
B 1.959586 
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3.  :AM.(�.	
�(��������
<*?	(-�� (Diagnostics Checking)  
"#������5��B	����8��)��;$��`)	� ��B
�9	�����(� white noise !��	+������ ���

!��	���	#�$�	#���� (residual ; te
Λ ) ;$��95�� �5��	+� Q-statistic �B�+� 	+� Q-statistic �
��
	���

#+�`)�!��`+����#���+��
B 27 *#� 55 !��*BB5��#���
� 3 - 9 (������
� 5.3) �
	+� probability %�+
*���+��5���8�����+���
�
����	
r�
���$
B 0.01 *�$��+� te

Λ ��(� white noise :��� te
Λ �
������5��

*BB���9 (normal distribution) 	+��&#
�� (mean) ��+��
B�8��� *#�	+�	���*������ (variances) 
��+��
B σ2I *�$��+� te

Λ %�+�
�:�
��
�G����
���� (autocorrelation) *#�%�+�
	���*������
*���+�� (heteroscedasticity) '���:���	����+��
�*BB��������#��
�� 9 *BB5��#�� %$)"+�����
���5��B	����8��)�� (diagnostics checking) *#)��+��
	����:������
�5��`)����� ��+�%� 

(
�
� 5.15 �)
 Q-statistic ���Z�-�
		
��������
<��<
��<:�������
��� ��� α = 0.01 
 

	+���9�9 *BB5��#�� �8�*BB ARIMA 
Q-statistic 

(27) 
Probability 

(27) 
Q-statistic 

(55) 
Probability 

(55) 
1 C 59.946 0.000 114.60 0.000 
2 C AR(1) 47.013 0.007 96.258 0.000 
3 C AR(1) AR(2) 26.584 0.377 61.609 0.195 
4 C MA(1) 33.989 0.135 75.036 0.031 
5 C MA(1) MA(2) 32.856 0.135 73.201 0.034 
6 C AR(1) MA(1) 32.994 0.131 73.687 0.032 
7 C AR(1) MA(1) MA(2) 25.536 0.377 63.590 0.130 
8 C AR(1) AR(2) MA(1) 28.566 0.237 68.179 0.065 
9 C AR(1) AR(2) MA(1) MA(2) 25.102 0.345 63.707 0.109 

�
��� : 5�����	����  
:����:��: �
��#!�����#uB 	�� `+��	���#+� 27 *#� 55 `+�� ���#��$
B
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4.  	
�EL
	�N� (Forecasting)  
 

(
�
� 5.16 �)
 Root Mean Squared Error ��� Theil\s Inequality Coefficient 

 
�
��� : 5�����	����  

	+���9�9 *BB5��#��
������
� 

�8�*BB ARIMA 
Root Mean 

Squared Error 
Theil�s

Inequality 
Coefficient 

1 C 0.4047 0.0824 
2 C AR(1) 0.3869 0.0785 
3 C AR(1) AR(2) 0.3734 0.0759 
4 C MA(1) 0.3764 0.0765 
5 C MA(1) MA(2) 0.3759 0.0764 
6 C AR(1) MA(1) 0.3777 0.0767 
7 C AR(1) MA(1) MA(2) 0.3623 0.0743 
8 C AR(1) AR(2) MA(1) 0.3695 0.0753 
9 C AR(1) AR(2) MA(1) MA(2) 0.3650 0.0748 
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(
�
� 5.17 Adjusted R2 , Durbin-Watson Statistic , Akaike Information Criterion ,             
 Schwarz Criterion 

 
�
��� : 5�����	����  

������#���������
��
	����:������
���$ �
�5��`)���������� ��+�%��
�� 5��)��
�95�� �	+� Schwaz criterion *#�	+� Akaike information criterion �
��
	+�������$ ;$�$8	+� root mean 
squared error (RMSE) *#�	+� Theil�s inequality coefficient �
��
	+�������$ �����B$)�� '���
*BB5��#���
��:�����%$)*�+*BB5��#���
� 7 ��(�*BB5��#���
��:)	+� Akaike information criterion,  
root mean squared error (RMSE), Theil�s inequality coefficient ������$ ����)�	+� Schwaz criterion 
�
�*BB5��#���
� 4 �:)	+�������$ *�+��������	+� Schwaz criterion �����
�B��
�B�
�*#)� *BB5��#���
� 7 
�:)	+� Schwaz criterion ��+��
B 0.981003 *BB5��#���
� 4 �:)	+� Schwaz criterion ��+��
B 0.969961 
���������
� 5.17 5��:u��+��
	+���#)�	
���
���� 5���95�� �	+� Q-statistic �B�+� 	+� Q-statistic �
��

	���#+�`)�!��`+����#���+��
B 27 *#� 55 !��*BB5��#���
�� 2 *BB5��#�� *BB5��#���
� 7 5��:)
	+� Q-statistic �
�$
��+�	��*BB5��#���
� 7 5��:)	+� Q-statistic �
��
 probability �����+� ���������
� 
5.15  $
��
�����5���#���*BB5��#���
� 7 ������������� ��+�%� ;$�5�5��*��"#�������� �
�����(� 3 `+�� 	�� 

	+���9�9 *BB5��#��
�
� 

�8�*BB ARIMA 
Adjusted 

R2
Durbin-
Watson 
Statistic 

Akaike 
Information 

Criterion 

Schwarz 
Criterion 

1 C 0.0000 1.3754 1.0470 1.0717 
2 C AR(1) 0.0856 1.8129 0.9755 1.0252 
3 C AR(1) AR(2) 0.1461 2.0171 0.9237 0.9986 
4 C MA(1) 0.1267 2.0101 0.9206 0.9700 
5 C MA(1) MA(2) 0.1210 1.9540 0.9361 1.0102 
6 C AR(1) MA(1) 0.1199 1.9814 0.9462 1.0207 
7 C AR(1) MA(1) MA(2) 0.1823 1.9202 0.8817 0.9810 
8 C AR(1) AR(2) MA(1) 0.1556 1.9001 0.9215 1.0214 
9 C AR(1) AR(2) MA(1) MA(2) 0.1683 1.9596 0.9154 1.0402 
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�. Historical forecast ��(��������� ���������
�B��
�B�
B	+�5�9� ;$����:�$`+�����
����� ���9���)��
��*�+	+��
� 1 ��� 	+��
� 106 �
��
� 1 ����	� 2539 ����
��
� 28 ���p��
�G� 2548 ;$��`)
*BB5��#���
� 7 	���
�8�*BB ARIMA ��(� C AR(1) MA(1) MA(2) ����(�*BB5��#�������
����� � 

��	� (B��)

��#� (�$���)

�?;��� 5.1 ��	
�EL
	�N��
�
��;
��<�
�+.,)�� Historical 
:����:�� : palm     :������ ��	�"#��#��$9B �
��*�+ �$����
� 1 ����$����
� 106 (����	� �.�. 2539 
2 ��#�	� �.�. 2547) 

 palmf   :������ ��	�"#��#��$9B �
�%$)5���������� � �
��*�+ �$����
� 1 ����$����
� 
106 (����	� �.�. 2539 2 ��#�	� �.�. 2547) 
 

!. Ex-post forecast ��(��������� ���`+���
�� � '���%$)���:�$�������� ��)���#
B%� 
4 `+��������#� 	�� 	+��
� 117 5����	+��
� 110 	���
��*�+�
��
� 1 �}�59���� 2547 5�����
��
� 28 
���p��
�G� 2548 ��������
�B��
�B�
B	+�5�9� ;$��`)*BB5��#���
� 7 	���
�8�*BB ARIMA ��(� C 
AR(1) MA(1) MA(2) ����(�*BB5��#������������ � *�$����8������%$)$
��
�

0
1
1
2
2
3
3
4
4
5
5

1 8 15 22 29 36 43 50 57 64 71 78 85 92 99 106

Palm PalmF
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(1-0.803582L)Ut = (1-0.515125L + 0.214984L2) te
Λ (5.36) 

 
��	� (B��)

��#� (�$���)

�?;��� 5.2 ��	
�EL
	�N��
�
��;
��<�
� +.,)�� Ex-Post Forecast 
:����:�� :   Palm     :������ ��	�"#��#��$9B �
��*�+ �$����
� 107 ����$����
� 110     
 (�}�59���� �.�. 2539 2 ���p��
�G� �.�. 2548) 

 Palmf   :������ ��	�"#��#��$9B �
�%$)5���������� � �
��*�+ �$����
� 107 
 ����$����
� 110 (�}�59���� �.�. 2539 2 ���p��
�G� �.�. 2548) 

 
	. Ex-ante forecast ������5���������� ����8�*BB ARIMA �
	���*�+������`+���
�� �

����������	�
���
�5��%$)���:�$`+������� ������	���
�� 3 `+��������#� 	�� 	+��
� 111, 112 
*#� 113 '���"#�������� ���	�"#��#��$9B*�$�%$)$
��
�

0
1
1
2
2
3
3
4
4

107 108 109 110
Palm PalmF
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(
�
���� 5.18 ��	
�EL
	�N��
�
��;
��<�
� �
	�����
��� AR(1) MA(1) MA(2) +.,)�� Ex-
ante Forecast 

#��$
B�
� �, 2548 ��	�"#��#��$9B (B��)
111 �
��	� 1.93 
112 ������ 2.02 
113 �}�p�	� 2.10 

�
��� : 5�����	����  

��	� (B��)

�?;��� 5.3 ��	
�EL
	�N��
�
��;
��<�
� +.,)�� Ex-ante forecast 
:����:�� :   Palm     :������ ��	�"#��#��$9B �
��*�+ �$����
� 108 ����$����
� 110 (�
��	� �.�.

2539 2 �}�p�	� �.�. 2548) 
 Palmf   :������ ��	�"#��#��$9B �
�%$)5���������� � �
��*�+ �$����
� 108 

 ����$����
� 113 (�
��	� �.�. 2539 2 �}�p�	� �.�. 2548) 
 

0

1

1

2

2

3

3

4

4

108 109 110 111 112 113

Palm PalmF

��#� (�$���)
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(
�
� 5.19 ��EL
	�N��
�
��;
��<�
��
	�����
��� AR(1) MA(1) MA(2) +.�()��,)�� 

#��$
B�
� �8#	+�5�9� (B��) �8#	+������ �(B��) 	���*���+��(%) 
Historical Forecast 

104 3.09 2.58 -16.51 
105 3.66 3.19 -12.84 
106 3.55 3.64 2.54 

Ex-post Forecast 
107 3.35 3.29 -1.79 
108 3.52 3.20 -9.10 
109 2.82 3.46 22.70 
110 2.69 2.44 -9.29 

Ex-ante Forecast 
111 - 1.93 -
112 - 2.02 -
113 - 2.10 -

�
��� : 5�����	����  
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5.4 ��	
��
���
��������
��� ARIMA (:-�<?��
LZ(�<
�)
1.  :AM.(�.	
�	�
�.��?;��� (Identification) 
5������95�� ��8�*BB correlogram !��"#�+��#��$
B�
� 1 !�� Pt (∆Pt) ��������:�$

*BB5��#�������:�	+� autoregressive [AR(p)] *#� moving average [MA(q)] ;$��95�� �5��	+� 
autocorrelation function (ACF) *#�	+� partial autocorrelation function (PACF) ������	
$�#���
*BB5��#���
�	�$�+��
	����:�����%�) 5 *BB5��#�� ;$�*�$����8������	����
��
�G� $
��
�

∆Pt 	+�	��
� (constant term) AR(1)    (5.37) 
∆Pt 	+�	��
� (constant term) MA(1)    (5.38) 
∆Pt 	+�	��
� (constant term) AR(2)    (5.39) 
∆Pt 	+�	��
� (constant term) MA(2)    (5.40) 
∆Pt 	+�	��
� (constant term) AR(2) MA(2)    (5.41) 
∆Pt 	+�	��
� (constant term) AR(2) SAR(12) MA(11)  (5.42) 
:����:�� P t :������ ��	�"#��#��$9B
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2.  :AM.(�.	
�;��<
N (Estimation) 
5���������� 	+��
�� 5 *BB5��#�� ;$��`)	+� t 2 statistic ������$��B	����
�
����	
r�����9�9 
�
���$
B 0.01 "#����$��B�������G9B��%$) $
��+�%��
�

(
�
���� 5.20  	
�;��<
N�)
�����
����
��<
 C AR(1) 
 
Dependent Variable: D(PALMQUA) 
Method: Least Squares 
Date: 05/21/05   Time: 12:47 
Sample(adjusted): 3 36 
Included observations: 34 after adjusting endpoints 
Convergence achieved after 2 iterations 

Variable Coefficient Std. Error t-Statistic Prob.  
C 0.036252 0.108641 0.333688 0.7408

AR(1) -0.056379 0.176235 -0.319912 0.7511
R-squared  0.003188 Mean dependent var  0.036373
Adjusted R-squared -0.027962 S.D. dependent var  0.660027
S.E. of regression  0.669191 Akaike info criterion  2.091528
Sum squared resid  14.33013 Schwarz criterion  2.181314
Log likelihood -33.55598 F-statistic  0.102343
Durbin-Watson stat  2.031726 Prob(F-statistic)  0.751115
Inverted AR Roots       -.06 

∆Pt =  0.036252 + tµ (5.43) 
(1+ 0.056379L) tµ = te

Λ (5.44) 
 ����� qtqtttptpttt −−−−−− ++++++++= εφεφεφεµρµρµρµ ........ 22112211

it −µ 	�� AR(i) autoregressive lag length (i) 
1−tε 	�� MA(l) moving average lag length (l) 
iρ 	�� �
�����9�G9v:�)� AR(i)              
iε 	�� �
�����9�G9v:�)�MA(i)             

 ����� (5.44) 	+� t 2 statistic !���
�����9�G9v	+�	��
� (constant term) %�+*���+��5���8���
��+���
�
����	
r�����9�9 	+��
�����9�G9v!�� AR(1) �
	+���+��
B -0.056379 	+� t 2 statistic %�+
*���+��5���8�����+���
�
����	
r�����9�9 *BB5��#���
��
	+� adjust R2 ��+��
B -0.027962 	+� 
Akaike information criterion ��+��
B 2.091528 	+� Schwarz criterion ��+��
B 
2.181314 *#�	+� Durbin 2Watson statistic ��+��
B 2.031726 
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(
�
���� 5.21  	
�;��<
N�)
�����
����
��<
 C MA(1) 

Dependent Variable: D(PALMQUA) 
Method: Least Squares 
Date: 05/21/05   Time: 12:51 
Sample(adjusted): 2 36 
Included observations: 35 after adjusting endpoints 
Convergence achieved after 9 iterations 
Backcast: 1 

Variable Coefficient Std. Error t-Statistic Prob.  
C 0.029155 0.098334 0.296484 0.7687

MA(1) -0.122768 0.172795 -0.710481 0.4824
R-squared  0.006826 Mean dependent var  0.027333
Adjusted R-squared -0.023270 S.D. dependent var  0.652443
S.E. of regression  0.659991 Akaike info criterion  2.062264
Sum squared resid  14.37440 Schwarz criterion  2.151141
Log likelihood -34.08961 F-statistic  0.226809
Durbin-Watson stat  1.923595 Prob(F-statistic)  0.637038
Inverted MA Roots        .12 

∆Pt = 0.029155 + tµ (5.45) 
 tµ = (1 - 0.122768L) te

Λ (5.46) 
 ����� (5.46) 	+� t 2 statistic !���
�����9�G9v	+�	��
� (constant term) %�+*���+��5���8���
��+���
�
����	
r�����9�9 	+�!��	+�	��
��
	+���+��
B 0.029155 ��! ��
�	+��
�����9�G9v!�� MA(1) 
�
	+���+��
B -0.122768 	+� t 2 statistic %�+*���+��5���8�����+���
�
����	
r�����9�9 *BB5��#���
��

	+� adjust R2 ��+��
B -0.023270 	+� Akaike information criterion ��+��
B 2.062264 	+� Schwarz 
criterion ��+��
B 2.151141 *#�	+� Durbin 2Watson statistic ��+��
B 1.923595 
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(
�
���� 5.22 	
�;��<
N�)
�����
����
��<
 C AR(2) 
 
Dependent Variable: D(PALMQUA) 
Method: Least Squares 
Date: 05/21/05   Time: 12:53 
Sample(adjusted): 4 36 
Included observations: 33 after adjusting endpoints 
Convergence achieved after 3 iterations 

Variable Coefficient Std. Error t-Statistic Prob.  
C 0.036191 0.091079 0.397357 0.6938

AR(2) -0.257875 0.175708 -1.467638 0.1523
R-squared  0.064968 Mean dependent var  0.041616
Adjusted R-squared  0.034806 S.D. dependent var  0.669541
S.E. of regression  0.657785 Akaike info criterion  2.058816
Sum squared resid  13.41313 Schwarz criterion  2.149513
Log likelihood -31.97046 F-statistic  2.153962
Durbin-Watson stat  2.199490 Prob(F-statistic)  0.152276

∆Pt = 0.036191+ tµ (5.47) 
(1+ 0.257875L2) tµ = te

Λ (5.48) 
 

����� (5.48) 	+� t 2 statistic !���
�����9�G9v	+�	��
� (constant term) %�+*���+��5���8���
��+���
�
����	
r�����9�9 	+��
�����9�G9v!��	+�	��
��
	+���+��
B 0.036191 ��! ��
�	+��
�����9�G9v
!�� AR(2) �
	+���+��
B -0.257875 	+� t 2 statistic %�+*���+��5���8�����+���
�
����	
r�����9�9 
*BB5��#���
��
	+� adjust R2 ��+��
B 0.034806 	+� Akaike information criterion ��+��
B 2.058816 	+� 
Schwarz criterion ��+��
B 2.149513 *#�	+� Durbin 2Watson statistic ��+��
B 2.199490 
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(
�
���� 5.23 	
�;��<
N�)
�����
����
��<
 C MA(2) 
 
Dependent Variable: D(PALMQUA) 
Method: Least Squares 
Date: 05/21/05   Time: 12:54 
Sample(adjusted): 2 36 
Included observations: 35 after adjusting endpoints 
Convergence achieved after 7 iterations 
Backcast: 0 1 

Variable Coefficient Std. Error t-Statistic Prob.  
C 0.028026 0.088048 0.318305 0.7523

MA(2) -0.205798 0.172442 -1.193434 0.2412
R-squared  0.051081 Mean dependent var  0.027333
Adjusted R-squared  0.022326 S.D. dependent var  0.652443
S.E. of regression  0.645119 Akaike info criterion  2.016681
Sum squared resid  13.73389 Schwarz criterion  2.105558
Log likelihood -33.29192 F-statistic  1.776423
Durbin-Watson stat  2.192849 Prob(F-statistic)  0.191719
Inverted MA Roots        .45       -.45 

∆Pt = 0.028026 + tµ (5.49) 
 tµ = (1 - 0.205798L2) te

Λ (5.50) 
 

����� (5.50) 	+� t 2 statistic !���
�����9�G9v	+�	��
� (constant term) %�+*���+��5���8���
��+���
�
����	
r�����9�9 	+��
�����9�G9v!��	+�	��
��
	+���+��
B 0.028026 ��! ��
�	+��
�����9�G9v
!�� MA(2) �
	+���+��
B -0.205798 	+� t 2 statistic %�+*���+��5���8�����+���
�
����	
r�����9�9 
*BB5��#���
��
	+� adjust R2 ��+��
B 0.022326 	+� Akaike information criterion ��+��
B 2.016681 	+� 
Schwarz criterion ��+��
B 2.105558 *#�	+� Durbin 2Watson statistic ��+��
B 2.192849 
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(
�
���� 5.24 	
�;��<
N�)
�����
����
��<
 C AR(2) MA(2) 

Dependent Variable: D(PALMQUA) 
Method: Least Squares 
Date: 05/21/05   Time: 12:56 
Sample(adjusted): 4 36 
Included observations: 33 after adjusting endpoints 
Convergence achieved after 12 iterations 
Backcast: 2 3 

Variable Coefficient Std. Error t-Statistic Prob.  
C 0.035026 0.110381 0.317322 0.7532

AR(2) -0.944967 0.081836 -11.54705 0.0000
MA(2)  0.920945 0.051199 17.98746 0.0000

R-squared  0.137860 Mean dependent var  0.041616
Adjusted R-squared  0.080384 S.D. dependent var  0.669541
S.E. of regression  0.642067 Akaike info criterion  2.038259
Sum squared resid  12.36749 Schwarz criterion  2.174305
Log likelihood -30.63128 F-statistic  2.398569
Durbin-Watson stat  2.117982 Prob(F-statistic)  0.108060

∆Pt = 0.035026 + tµ (5.51) 
(1+ 0.944967L2) tµ = (1 + 0.920945L2) te

Λ (5.52) 
 ����� (5.52) 	+� t 2 statistic !���
�����9�G9v	+�	��
� (constant term) %�+*���+��5���8���
��+���
�
����	
r�����9�9 	+��
�����9�G9v!��	+�	��
��
	+���+��
B 0.035026 ! ��
�	+��
�����9�G9v
!�� AR(2) �
	+���+��
B -0.944967 '���	+� t 2 statistic *���+��5���8�����+���
�
����	
r�����9�9 	+�
�
�����9�G9v!�� MA(2) �
	+���+��
B 0.920945 '���	+� t 2 statistic *���+��5���8�����+���
�
����	
r
�����9�9 *BB5��#���
��
	+� adjust R2 ��+��
B 0.080384 	+� Akaike information criterion ��+��
B 
2.038259 	+� Schwarz criterion ��+��
B 2.174305 *#�	+� Durbin 2 Watson statistic ��+��
B 
2.117982 
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(
�
���� 5.25 	
�;��<
N�)
�����
����
��<
 C AR(2) SAR(12) MA(11) 

Dependent Variable: D(PALM) 
Method: Least Squares 
Date: 05/22/05   Time: 03:21 
Sample(adjusted): 16 36 
Included observations: 21 after adjusting endpoints 
Convergence achieved after 15 iterations 
Backcast: 5 15 

Variable Coefficient Std. Error t-Statistic Prob.  
C 0.049914 0.021304 2.342950 0.0316

AR(2) -0.510869 0.080244 -6.366421 0.0000
SAR(12) -0.485706 0.101463 -4.787005 0.0002
MA(11) -0.894830 0.000165 -5438.370 0.0000

R-squared  0.743575 Mean dependent var  0.074762
Adjusted R-squared  0.698324 S.D. dependent var  0.566981
S.E. of regression  0.311415 Akaike info criterion  0.674261
Sum squared resid  1.648645 Schwarz criterion  0.873217
Log likelihood -3.079738 F-statistic  16.43206
Durbin-Watson stat  2.139249 Prob(F-statistic)  0.000029
Inverted AR Roots    .91 -.24i    .91+.24i    .67+.67i    .67 -.67i

.24 -.91i    .24+.91i 
Inverted MA Roots        .99    .83 -.54i    .83+.54i    .41 -.90i

.41+.90i   -.14 -.98i   -.14+.98i   -.65 -.75i
-.65+.75i   -.95 -.28i   -.95+.28i 

∆Pt = 0.049914 + tµ (5.53) 
(1 + 0.510869L2)(1+ 0.485706L12) tµ = (1- 0.894830L11) (5.54) 

 ����� (5.54) 	+� t 2 statistic !���
�����9�G9v	+�	��
� (constant term) %�+*���+��5���8���
��+���
�
����	
r�����9�9 	+��
�����9�G9v!��	+�	��
��
	+���+��
B 0.049914 ! ��
�	+��
�����9�G9v
!�� AR(2) �
	+���+��
B -0.510869 '���	+� t 2 statistic *���+��5���8�����+���
�
����	
r�����9�9 	+�
�
�����9�G9v!�� MA(11) �
	+���+��
B -0.894830 '���	+� t 2 statistic *���+��5���8�����+���

�
����	
r�����9�9 *BB5��#���
��
	+� adjust R2 ��+��
B 0.698324 	+� Akaike information criterion 
��+��
B 0.674261 	+� Schwarz criterion ��+��
B 0.873217 *#�	+� Durbin 2 Watson statistic ��+��
B 
2.139249 
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3.  :AM.(�.	
�(��������
<*?	(-�� (Diagnostics Checking)  
 
"#������5��B	����8��)��;$��`)	� ��B
�9	�����(� white noise !��	+������ ���

!��	���	#�$�	#���� (residual ; te
Λ ) ;$��95�� �5��	+� Q-statistic �B�+� 	+� Q-statistic �
��
	���

#+�`)�!��`+����#���+��
B 9 *#� 18 !��*BB5��#���
�� 5 *BB5��#�� (������
� 5.15) �
	+� 
probability %�+*���+��5���8�����+���
�
����	
r�
���$
B 0.01 *�$��+� te

Λ ��(� white noise :��� te
Λ

�
������5��*BB���9 (normal distribution) 	+��&#
�� (mean) ��+��
B�8��� *#�	+�	���*������ 
(variances) ��+��
B σ2I *�$��+� te

Λ %�+�
�:�
��
�G����
���� (autocorrelation) *#�%�+�
	���
*������*���+�� (heteroscedasticity) '���:���	����+��
�*BB��������#��
�� 9 *BB5��#�� %$)
"+��������5��B	����8��)�� (diagnostics checking) *#)��+��
	����:������
�5��`)����� �
�+�%� 

(
�
� 5.26 �)
 Q-statistic ���Z�-�
		
��������
<��<
��<:�������
��� ��� α = 0.01 
	+���9�9 *BB5��#�

�
�8�*BB ARIMA 

Q-statistic  
(9) 

Probability 
(9) 

Q-statistic 
(18) 

Probability 
(18) 

1 C AR(1) 4.935 0.764 15.222 0.580 
2 C MA(1) 4.979 0.760 14.188 0.654 
3 C AR(2) 3.043 0.932 10.904 0.861 
4 C MA(2) 3.960 0.861 10.508 0.881 
5 C AR(2) MA(2) 3.195 0.866 12.117 0.736 
6 C AR(2) SAR(12) MA(11) 5.944 0.429 13.545 0.560 

�
��� : 5�����	����  
:����:��: �
��#!�����#uB 	�� `+��	���#+� 9 *#� 18 `+�� ���#��$
B
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4.  	
�EL
	�N� (Forecasting)  
 

(
�
� 5.27 �)
 Root Mean Squared Error ��� Theil\s Inequality Coefficient 

 �
��� : 5�����	����  

(
�
� 5.28 Adjusted R2, Durbin-Watson Statistic, Akaike Information Criterion,             
 Schwarz Criterion 

�
��� : 5�����	����  

	+���9�9 *BB5��#��
������
� 

�8�*BB ARIMA 
Root Mean 

Squared Error 
Theil�s

Inequality 
Coefficient 

1 C AR(1) 0.6492 0.1326 
2 C MA(1) 0.6409 0.1317 
3 C AR(2) 0.6375 0.1296 
4 C MA(2) 0.6264 0.1287 
5 C AR(2) MA(2) 0.6122 0.1241 
6 C AR(2) SAR(12) MA(11) 

 
0.2802 0.0616 

	+���9�9 *BB5��#��
�
� 

�8�*BB ARIMA 
Adjusted 

R2
Durbin-
Watson 
Statistic 

Akaike 
Information 

Criterion 

Schwarz 
Criterion 

1 C AR(1) -0.0280 2.0317 2.0915 2.1813 
2 C MA(1) -0.0233 1.9236 2.0623 2.1511 
3 C AR(2) 0.0348 2.1995 2.0589 2.1495 
4 C MA(2) 0.0223 2.1928 2.0167 2.1056 
5 C AR(2) MA(2) 0.0804 2.1180 2.0383 2.1743 
6 C AR(2) SAR(12) MA(11) 0.6983 2.1392 0.6743 0.8732 
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������#���������
��
	����:������
���$ �
�5��`)���������� ��+�%��
�� 5��)��
�95�� �	+� Schwaz criterion *#�	+� Akaike information criterion �
��
	+�������$ ;$�$8	+� root mean 
squared error (RMSE) *#�	+� Theil�s inequality coefficient �
��
	+�������$ �����B$)�� '���
*BB5��#���
��:�����%$)*�+*BB5��#���
� 6 ��(�*BB5��#���
��:)	+� Akaike information criterion,  
root mean squared error (RMSE), Theil�s inequality coefficient ������$ $
��
�����5���#���
*BB5��#���
� 7 ������������� ��+�%� ;$�5�5��*��"#�������� ������(� 3 `+�� 	�� 

�. Historical forecast ��(��������� ���������
�B��
�B�
B	+�5�9� ;$����:�$`+�����
����� ���9���)��
��*�+	+��
� 1 ��� 	+��
� 106 �
��
� 1 ����	� 2539 ����
��
� 28 ���p��
�G� 2548 ;$��`)
*BB5��#���
� 7 	���
�8�*BB ARIMA ��(� C AR(2) SAR(12) MA(11) ����(�*BB5��#�������
����� � 
��	� (B��)

%����� 

�?;��� 5.4 ��	
�EL
	�N��
�
��;
��<�
�+.,)�� Historical 
:����:�� : palm     :������ ��	�"#��#��$9B �
��*�+%������
� 1 �.�. 2539 ���%������
� 4 �.�.

2546  
 palmF   :������ ��	�"#��#��$9B �
�%$)5���������� � �
��*�+%������
� 1 �.�.

2539 ���%������
� 4 �.�. 2546 
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!. Ex-post forecast ��(��������� ���`+���
�� � '���%$)���:�$�������� ��)���#
B%� 
4 `+��������#� 	���
��*�+%������
� 1 �.�. 2537 ���%������
� 4 �.�. 2547 ��������
�B��
�B�
B	+�
5�9� ;$��`)*BB5��#���
� 6 	���
�8�*BB ARIMA ��(� C AR(2) MA(11) ����(�*BB5��#�������
����� � *�$����8������%$)$
��
�

(1+ 0.374690L2) tµ = (1 - 0.894833L11) te
Λ (5.55) 

 ��	� (B��)

��#� (�$���)

�?;��� 5.5 ��	
�EL
	�N��
�
��;
��<�
� +.,)�� Ex-Post Forecast 
:����:�� :   Palm     :������ ��	�"#��#��$9B �
��*�+%������
� 1 �.�. 2547 ���%������
� 4 �.�.

2547 
 PalmF  :������ ��	�"#��#��$9B �
�%$)5���������� � �
��*�+%������
� 1 �.�. 2547  
 ���%������
� 4 �.�. 2547 
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	. Ex-ante forecast ������5���������� ����8�*BB ARIMA �
	���*�+������`+���
�� �
����������	�
���
�5��%$)���:�$`+������� ������	���
�� 3 `+��������#� 	�� 	+��
� 37, 38 *#� 
39 '���"#�������� ���	�"#��#��$9B*�$�%$)$
��
�

(
�
���� 5.29 ��	
�EL
	�N��
�
��;
��<�
� �
	�����
��� AR(2) SAR(11) MA(11) +.,)�� 
Ex-ante Forecast 

#��$
B�
� �, 2548 ��	�"#��#��$9B (B��)
37 %������
� 1 2.85 
38 %������
� 2 3.22 
39 %������
� 3 3.26 

�
��� : 5�����	����  

��	� (B��)

�?;��� 5.6 ��	
�EL
	�N��
�
��;
��<�
� +.,)�� Ex-ante forecast 
:����:�� : Palm :������ ��	�"#��#��$9B �
��*�+%������
� 2 �.�. 2547 ���%������
� 4 �.�.

2547 
 PalmF :������ ��	�"#��#��$9B �
�%$)5���������� � �
��*�+ %������
� 2 �.�. 2547  
 ���%������
� 3 �.�. 2548 

0

1

1

2

2

3

3

4

4

34 35 36 37 38 39

Palm PalmF

��#� (�$���)ÅÔ¢ÊÔ·¸Ô ìÁËÒÇÔ·ÂÒÅÑÂàªÕÂ§ãËÁè
Copyright  by Chiang Mai University
A l l  r i g h t s  r e s e r v e d

ÅÔ¢ÊÔ·¸Ô ìÁËÒÇÔ·ÂÒÅÑÂàªÕÂ§ãËÁè
Copyright  by Chiang Mai University
A l l  r i g h t s  r e s e r v e d



59

(
�
� 5.30 ��EL
	�N��
�
��;
��<�
��
	�����
��� C AR(2) SAR(12)MA(11) +.�()��,)�� 

#��$
B�
� �8#	+�5�9� (B��) �8#	+������ �(B��) 	���*���+��(%) 
Historical Forecast 

30 1.62 1.78 9.88 
31 2.27 2.31 1.76 
32 3.27 3.17 -3.06 

Ex-post Forecast 
33 2.95 3.18 7.80 
34 2.77 2.55 -7.94 
35 3.43 3.25 -5.25 
36 3.23 3.22 -0.31 

Ex-ante Forecast 
37 - 2.85 - 
38 - 3.22 - 
39 - 3.26 - 

�
��� : 5�����	����  
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