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ABSTRACT 
 The researcher’s have payed attention to the study of Markovian 

Chains, since they are considered as one of the probabilistic models 

which many applications have found about it in different fields, one of 

the important matters related to the study of Markovian chains that have 

attracted researcher’s attention since about half century is order 

estimateion. This study is concerned with order estimation matter of the 

Markovian chains using classical statistical methods in addition to other 

suggested methods. 

 This study includes many methods which belong to three different 

classes, the first class includes the two classical methods Chi-Square and 

Likelihood Ratio Tests, the second class includes four methods depending 

on information criterions, the last class includes suggested method 

depending on the Artificial  Intelligence techniques such as Neural 

Networks method. Algorithims are suggested to determined order as well 

as special programs are prepared for that. 

 Perceptron network has been used for order discrimination and 

special Algorithim has been prepared for training  the network. Special 

network has been proposed called (ONN) which has been trainied on 

many Markovian chains generated by simulation and whose order has 

been determined according to some statistical method. 

 The study is based on simulation for making a compartive study 

among all the methods used in this study in order to determine their 

effeciency by accounting their ratio of successness in order estimation. 

Also , this study includes the treatment of a geological matter 

through modelling land layers of the lower member of Batma Chain, 

which is considered a Markovian chain. 

This study treated realistic data collected from this area, the order 

of this chain is estimated as the third. 
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       � ������	 
�          � 
����� ��� ��
���� ������� �������      
��� ����� ��                
��� 
Non-deterministic             ��!�" 
�"#����� �$����" %"���� �& '�� ��!" �$��( )
����� *��� + 

��� ,-�%� 
� �$��( .��� )-�( /��0� 
�������� ����
���(Stochastic Processes).  
      �������� ���� 
��� ���-�0��� �������� *������ �� *��	�"�� *� -�-��� �"  *�   ��������

 
������� '����� �$" 2�3 
���Anderi A. Markov  .���� 
���� *�
!��� *
#�� ���� 
� 
 �$��(�����
 
��
�) Markov Process(  ���#�"���� 
� ���� ����� ��	� ������� 6��� ,

 ��� ���� ��7�0	8� .            ��$�� *���� 
��� ���	��" ��� ���� ��#�"���� 
� ���������� 9�
�� )-�(�
   �"� 
�:�� ;��� ���-�� <� ��   � ���-�0��� ������� �� ��  ���"���  ��0=��)�� ����#��) (Discrete( ,

 �7-�(�������� >�( .�� ��?��
 ����� �����
 
���� )Markov Chain.(  
  *@  �����?��
��         �+�	�� *� ����� �$�& >�( �$��@ 
��A� )States (    ��$" 
�� 
���

          
BC ���- ;& �& 
��9�� 
�	��� 
"( �$��#��� �DB ����� )
��� .    ��7�0�	8� �7����� *��
 ���
-" �#������ ��$��� ��D�?��
������ 
��� �$�"�
 
�-#� ���-�0��� ������� 6�� )
��� .  

    ��#�"�� �"�!� -#�  ��D�?��
��         ���#�"���� *�� E2�-�"� ����� �	��� ���!� 
        �=��B��� ���#���� ������� ��#�"����" ��
�
�� ��"��� ��#�"���� >�	� ������8� .�(�   '�
��� >

     
�"��� 
�!��+� ��� *� ��D��?��
�� �	D� ���& +@ ,& + �$���
- * ,-�-! -�#" )-�#� ��9�
   -�#" ?
��
����
��) Stationarity(          �������� ��$�� �3� *� <F�
��� >�@ 
�FA� ;���� ,

���-�0��� ������� 6�� ��� �� 
7�0	8�� 
F��
��.  
        G�
 
�-#� ����� ������� ���
-�� 6�� 
�H��  ��D�?��
��   '�-B���"    *�� --�(

   �����D��� G����I� *( �DF�   G���&   ���7����� ��"����	�� G����I� -	& >�( -���� J�-	 .
                  -��  *�� K�B���� ������� ����& ��7����� G����I� 6�� ��� '�-B��+ ��$��� 
����� *��

��	
���� ;
�#�� � .��� � 9�
+'���� (          *�� ���#� ���� ��� �� �����" >�( 
��( .�"�� >�
�	� 
� �� ���� ���" �"3 �#���� ��
B0�� ���"�����L���� ���.  
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�������� ����
��� Stochastic Processes and Stationarity   
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�:�" 
�:�� )
��� *( )
�"( 
� ���-�0��� ������� *@) ��A��� �& *�9���
   
B� ���- ;& �� (  �3�@ *���+ 
����             '��#�� *�� *��� L-� �$� �" ,���� � -" ��
���� �$��  -

���-�� *� ���  �� -�( �$���  ?0� 
����	� ��9��" �#������� �������.  
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 �"�3��+� 
�:��)Response Variable  (������ -�(� �)Parameter ( t .  ����� ��Q�t 
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��)Finite or Infinite( 
� ���
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) Continuous Parameter Process (       )-���( ���$� 9���
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)Discrete Values ( *& J�	"}…,M+, �+, R=t: t{=T  ���-�0���� ������� ��#� �7-�(,
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��
�) Discrete Parameter Process(           �)-��( ��$��@ 9��
� 
���� ,

}…,M+, �+, R=t; tX{ 
�0�BD� �& }tX{ .  
             ��$���  
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��� ��7��!��� ��
�:���� *� ��"���� ���� ���-�0��� ������� ���- ���
        ����� ���"� ��� ���-�0��� ������� ��"��
��� ���"�� *& -�%��� *�� ��� ,*��� ���- 
�:�� ���"�

  �$�� ������� )
��� .     F�
��+ �"3�� G�"�& �
$� ��� *�   ��
�� ���    �� ������� �$�� 
�
  �������� 6�� ��� .             S�
���� ��� K�0�B�� ���$" ���F�
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��

Stationarity                
��:�" 
��:�� + ���-�0���� ������� K7�0B *& S
�=� <�DB *� ;���� 
 ���-��t.  

 ���-�0��� ������� *����   %�	# 
����
) Strictly Stationarity Stochastic Process( 
 �
�!��� 
����	+� ��9���� *�� ��@)The Joint Probability Distribution ( ��
�:����

X(t�), X(tM),…,X(tn)                        ��
���:���� �
�!����� 
������	+� ����9���� ����7���� 
X(t�+k), X(tM+k),…,X(tn+k) �	�9@ ��I , k ����9 ��#� ��+� ,t�,tM,…,tn  . 
����

   �=0�� 6��&               
�� 
��:��� �	� ��"�� *��� )�#" ���	
��� ������� 
����	+� 2��"�� �& ���$�� *
 *�9��[Priestley, �TU�; Kanjilal, �TTV].  
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��) Weakly Stationarity(,�&?�
��" ��	
���   ��"�
�� ����:� � m   

)m up to order(   ��$�& +@ ,���-�0���� ������� 
7��9�=�� ������ X=� ��"�
#� ?0� 
���� ,
    '�9��� ��+-" *���)Moments (    �
�!���� 
����	+� ��9���� �-" .    ���-�0���� ���������

{X(t)} �"�
�� ���:� ���	
� *��� m ��
�!��� '�9��� ���3 ���� ��@ )Joint Moments (
 �"�
�� ���:�m ��
�:���� X(t�), X(tM),…,X(tn)  )
������� '�9��� >�@ ������� )-�3�� 

 �"�
�� ���:� �$�m ��
�:���� X(t�+k), X(tM+k),…,X(tn+k) �	�9@ ��+� k  ���& -�(� ,
 ����9 ��#�t�, tM,…, tn  . *& ;&[Priestley, �TU�]:  
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