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Some Identification Methods of  Mixed Model ARMA(1,1) 
and its Probabilistics Properties when Detetcting Random 

Error belong  to Poisson Distribution 
ABSTRACT 
 Most of the time series that appear in many  economical 
geophysical  and otherphenomenas  are driven by non-Gaussian 
random error (at), so the aim of this paper is to investigate some 
of the probabilistic properties of Gaussian and non-Gaussian 
mixed model ARMA(1,1), and the identification methods of this 
model. 
The researchers have theoretically derived the characteristic 
function the first four moments and the skeweness and Kurtosis 
coeficients for (at) for Gaussian distribution and non-Gaussian 
distribution (poisson) and simulation experiment were used to 
confirm the accuracy of the theoretical results, We have also 
declared the identification sample autocorrelation function 
(ESACF) and (Kumar) method (c-table) depending upon the 
pade approximation and we have suggested a method depending 
upon the extended sample partial autocorrelation function 
(ESPACF) to ascertain the efficiency of suggested method. 
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1)104����� 1��2�� :
�-�� >	%� <���! 6�	'�
! (
�
/��� ��
@ 2 ! &��@� 6 ��
@�� �-� ��

 >��A 2�P�����
�� >��"'��:
1-���
�4�� 6����� :����� :! ��� ��4���� ��#��$ �� 	�	%�� 	���U

(0,1) �#��$ �� ��P��� 5�� 
����/ 6� )( ta�#
��/�� :����� :!� L-�� 
����	�� 	��.

2-6�4! 2�� �� 6)( ta� 0-������ �P��� �� 
�	��� 6 ��� "��'��
ARMA (1,1) ������� ������� 6�� 5�% ���/�� )( tX6�� 2���
! ,�-� 
>
�� ��� �����),( 11 θφ
�	�% ���
� ���� �����4��� �"�$ 34/ ���� 

000 == aX.��/ ��8�'� >
���% 6
@/
!� ( n = 50 , 100, 200 ) 
����!�500(�� .

1-10-1:��
 � ���
4� �������� 7"�8��� &����� )( tX0-����� �� (	����� 
"�'����ARMA (1,1) �� �!"�� ���� �� �!"�� .

11)10)23���� ���2��� :&
"'�� :! 
�	�%)( ta��
�4�� � �!"�� :����� 
N (0,1) .

� &
"'�� 	��� 6 .�/ ��#��$ �)( ta���
�4�� :������ :�! ��� N (0,1) 
�4��" 6�	'�
!( Box – Muller )]3[�P��� ��� (	����� 6�4�� 2��  �

������� ���� 5�% ���/�� "�'��� 0-�����)( tX� !��� 6�� �� 6�� �
�/ 6� 
�� �
�/ �� ������� ������� ��!��@�� ��/ ��!��@�� 7"�8��� &����� ��
 � 6

I����)19(=)20(��	@��� ����� 5�%)1(������� 6�4�� ��! ���
4��� 7A��
 ������� ��!��@���)( tX&
"'�� ������� 6�4�� :� )( ta:
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�� %��2)1(:��"�"�� 8��9���� ������� 6����)( tX���� ����� )( ta������� 
4"��*�� 4������N (0,1) 	
����� ARMA (1,1) 

)(. tXKU)(. tXSK
�!��@�� L����� �!��@�� L����� 

),( 11 θφn

3.03842 30.00856 050
3.03564 30.00236 0100 
3.02692 30.00170 0

(- 0.8, - 0.9 ) 
200 

3.05946 30.00340 050
3.04751 30.00167 0100 
2.99715 30.00188 0

( - 0.3, 0.1 ) 
200 

3.03759 30.00149 050
2.99320 30.00139 0100 
3.00672 30.00167 0

( 0.3, - 0.1 ) 
200 

2.99524 30.00224 050
2.99315 30.00119 0100 
3.00862 30.00136 0

( 0.7, 0.5 ) 
200 

2.99844 30.00296 050
2.99820 30.00066 0100 
3.00146 30.00038 0

( 0.9, 0.9 ) 
200 
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1)10)3:����<�� ���2��� :
&
"'�� :! 
�	�%)( ta�����! :��� )(0 λp�� 	��� 6� �!�@�� G-� 

��#��$ �� &
"'��)( ta��� ������! :��� :�!)1(0 =λp6�	'���
! 
2������ ��4���"( Rejection Method )]3[
�	 !�6�� 2�� ��� 

"�'��� 0-����� �P���ARMA (1,1) ������� 6�� 5�% ���/�� )( tX
6�
 ��� �� �8�'� 6�4��),( 11 θφ��
 � 6�� 5�% ���/�� 6�� �&����� 

��P���� 6�	'�
! ��!��@�� 7"�8���)19(=)20(5�% ���/��� ����� 5�%
 ��P���� 6�	'�
! ����
 ��� ������� 6�4��)23(=)24(��	@�� =����� 5�%

 6��)2(��� ,� 7A��<#
.
�� %��2)2(:����� 8=��4��"�"�� 8��9���� ������� )( tX����� )( ta

������� 	
����� !�"��� ����� ����ARMA (1,1) ����� )1(0 =λp.
)(. tXKU)(. tXSK

�!��@�� �����L�!��@�� L����� 
),( 11 θφn

3.88156 3.94684 0.94306 0.96037 50
3.93991 3.94684 0.96281 0.96037 100 
3.94513 3.94684 0.96348 0.96037 

( - 0.8, - 0.9) 
200 

3.76341 3.74196 0.71531 0.73543 50
3.74519 3.74196 0.73314 0.73543 100 
3.74631 3.74196 0.73491 0.73543 

(-0.3, 0.1 ) 
200 

3.73345 3.74196 0.82419 0.83590 50
3.74253 3.74196 0.83341 0.83590 100 
3.76617 3.74196 0.84101 0.83590 

( 0.3, -0.1 ) 
200 

3.81415 3.86165 0.89817 0.90379 ( 0.7, 0.5 ) 50
3.80151 3.86165 0.88341 0.90379 100 
3.86012 3.86165 0.90164 0.90379 200 
3.99154 40.99151 150
3.99851 40.99814 1100 
4.55125 41.00005 1

( 0.9, 0.9 ) 
200 
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5�� �8�'� 6�� -'� 6�)(λ�>A�% 6� ��-���	@�� �� <#
��� G)3(
�	�%
20=λ���% 6@/!� )n = 200.(

�� ��	@)3(
����
 � 7A�������� 7"�8��� &����� )( tX
�	�% )( ta�����! :��� :! 

)20(0 =λp0-�����ARMA (1,1).
)(. taKU)(. tXKU)(. taSK)(. tXSK

L����� �!��@�� L����� L����� �!��@�� L����� 

),( 11 θφ

3.05 3.06738 3.05 0.22361 0.22816 0.22361 )0.9 =0.9(
3.05 3.03756 3.03649 0.22361 0.15920 0.15868 )0.1 =0.3R(

1)10)4:������� 	
����� ���� ����� ����� ����*�ARMA (1,1) 
��� ������� 6�� 	
@�� 6 �!�@�� G-� �� ����)( tZ0-����� K
4�� ARMA 

(1,1) ���� ��� �8�'� 6�4�� ),( 11 θφ�����4���� �"��$ 3�4/ ����� 
�� 3�!" 6� ���
� ����3#��" +� �� ,�-� L����� &�@�� �� (���-��� ������ 

� ����	�� 	�� "�'��� 0-����� �!� 	�	/ �� �4��" �� ��	 5�% �!�@�� ���� 6
 ���
/�� 5�%500 ��	@��� �4!
��� >
�� �� 6
@/
!� (�� )4(:������ 7A��

 0-����� L������ARMA (1,1)�� ��/ 3#��" ������ .
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�� ��	@)4(:0-����� L������ :����� ARMA (1,1)��3#��"�8�'��� .
ESPACFC-table ESACF ),( 11 θφn

479 478 481 50
488 491 492 100 
495 496 497 

)-0.8 , -0.8 (
200 

478 480 484 50
493 489 491 100 
499 497 496 

( -0.4 , 0.2 ) 
200 

481 482 482 50
492 487 443 100 
497 499 498 

( 0.3 , -0.1 ) 
200 

487 483 485 50
493 485 492 100 
495 496 499 

( 0.8 , 0.6 ) 
200 

484 481 484 50
494 486 495 100 
496 499 497 

( 0.9 , 0.9 ) 
200 

-� �/�4��� �4��"�� �� 7A� G�%� ��	@�� <#
� �� ( ESPACF) �!�� �"  
�4��"�� :� ��
4 .�/ ����( ESACF) �4��" �� �A�� 
��� ( C – table 

).
1)10)5:������� !�� ����*�������� 4( ������� 	
����� ���� ARMA 

(1,1)?���� ��"� @��*� 1"�� .
F"'�� �!�� 9
�4� 6�	'�� 6(Percentage Error )   ��3#��" ������ 

"�'��� 0-����� �!� 	�	/ �� ��	'����ARMA (1,1)  >
�� �� 6
@/� 98�!� 
��	@��� �4!
���)5(,�- 7A��.
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�� ��	@)5(:�� F"'�� �!��3#��" "�'��� 0-����� �!� 	�	/ �� ������ 
ARMA (1,1) .

ESPACFC-table ESACF ),( 11 θφn
0.042 0.044 0.038 50
0.024 0.018 0.016 100 
0.01 0.008 0.006 

)-0.8 , -0.8 (
200 

0.044 0.04 0.032 50
0.014 0.022 0.018 100 
0.002 0.006 0.008 

( -0.4 , 0.2 ) 
200 

0.038 0.036 0.036 50
0.016 0.026 0.014 100 
0.006 0.002 0.004 

( 0.3 , -0.1 ) 
200 

0.028 0.034 0.03 50
0.014 0.03 0.016 100 
0.01 0.008 0.002 

( 0.8 , 0.6 ) 
200 

0.032 0.038 0.032 50
0.012 0.028 0.01 100 
0.008 0.01 0.006 

( 0.9 , 0.9 ) 
200 

��� �� 6@/ (	
�� :� 1�
� F"'�� �!�� �� 7A� G�%� ��	@�� <#
� ��
�� 5�%�6�����A�� �� ,�-� 7A� <#
��� ��� �!-!-��� 6�4�� 2 ! 	�@� 

"�'��� 0-����� �!� 	�	/� �4��"ARMA (1,1) �4��" �� )ESACF (-�
�4��"�� 
���� ��� �� 6@/ (	
�� :� &
"'�� �!�� �4 �/�4��� )ESPACF (6�

�4��" )C - table.(
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1)11:.�2����"�� :3�� % �� !� !A�� 4���2��� 1��2�� %6� !�
�� .�2����"����� :

1R��	@�� <#
� ��' �� )1(7"��8��� &������ ���
� � ���
4�! �4� ���
�������)( tX��� 0-����� �� (	����� "�')ARMA (1,1 &
�"'�� :! 
�	�% 

��#��$ ��)( ta&������ ���
� �� �������� 6��4�� �� <��� � �!"�� :����� 
������� 7"�8���)( tX
�	��% ���
'� 0-������ ���!��@�� 6�4�� :� ��
4 

)( 11 θφ =������� :��� ��4� ,�-!� )( tX&
"'�� :��� �� )( ta.
2R6�� ��	@ <#
� ��' �� )2(������� :��� �� 
�� 7A�)( tX�� ��4� 

���� (	
�� :� � �!"�� :�����λ������� :��� ��� )( tX�:����� �� ��4
!"�� &
"'�� :��� ����� �� ���� � ��)( ta.

3-<#
� ��' ������	@)4(�/�4��� �4��"�� �� 7A�)ESPACF (
"�'��� 0-����� �!� 	�	/�ARMA (1,1) ������ �!�� �"�  -�
�4���"��� :� ��
�4�)ESACF. (

4-��	@�� <#
� ��' ��)5(� �!�� �� ��!� 6@/ (	
�� :� 1�
� F"'�
 "��'��� 0-����� �!� 	�	/� �4��" �A�� ��� ��� ��ARMA (1,1) 

�4��" ��ESACF �/�4��� �4��"�� 
��� 6� )ESPACF (�4��" 6�
)C - table .(
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12R��%
��V (	!% 	�H� )2003" (��"�'��� ������� ������ 0-
�� 1�'$ 3#��"
 
��	�� ���� �� "=����	 �/��"VG� (��	WV ���� &
�/WV �� ��WV 	
R� �
@�� 

���������.


