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  بـسم االله الرحمن الرحيم
  

لِ وإُتْلَّوكَ تِيهَلَ عِ بااللهَّلاإِي ِيقِفْوَا تَمَو............�
        �   ُ يبِنُ أِهْيَ

  من سورة هــــــــــــــود  88888888                        الآية 
        

  صد ق االله العظيم
        
        
        
        
        



        
        ............ه المذكرة ه المذكرة ه المذكرة ه المذكرة الحمد الله الذي وفقني لإتمام هذالحمد الله الذي وفقني لإتمام هذالحمد الله الذي وفقني لإتمام هذالحمد الله الذي وفقني لإتمام هذ

        
        

        ءءءءشــــــــــــــــكر وإهداشــــــــــــــــكر وإهداشــــــــــــــــكر وإهداشــــــــــــــــكر وإهدا
        
الدكتور عبد العزيز شرابي ، الذي تفضل بقبوله الإشراف على الدكتور عبد العزيز شرابي ، الذي تفضل بقبوله الإشراف على الدكتور عبد العزيز شرابي ، الذي تفضل بقبوله الإشراف على الدكتور عبد العزيز شرابي ، الذي تفضل بقبوله الإشراف على  الأستاذ  الأستاذ  الأستاذ  الأستاذ  أسمى تشكراتي إلى أسمى تشكراتي إلى أسمى تشكراتي إلى أسمى تشكراتي إلىقدمقدمقدمقدمأأأأ

من جامعة  ورقلة ،  من جامعة  ورقلة ،  من جامعة  ورقلة ،  من جامعة  ورقلة ،  ، محمود فوزي شعوبي ، محمد شيخي ، محمود فوزي شعوبي ، محمد شيخي ، محمود فوزي شعوبي ، محمد شيخي ، محمود فوزي شعوبي ، محمد شيخي إبراهيم بخنيإبراهيم بخنيإبراهيم بخنيإبراهيم بخني    هذه المذكرة ، كما لا أنسى الأساتذةهذه المذكرة ، كما لا أنسى الأساتذةهذه المذكرة ، كما لا أنسى الأساتذةهذه المذكرة ، كما لا أنسى الأساتذة
        معة قسنطينة ، على جميع المساعدة والمعاونة التي قدموها لي معة قسنطينة ، على جميع المساعدة والمعاونة التي قدموها لي معة قسنطينة ، على جميع المساعدة والمعاونة التي قدموها لي معة قسنطينة ، على جميع المساعدة والمعاونة التي قدموها لي معهد الإحصاء جامعهد الإحصاء جامعهد الإحصاء جامعهد الإحصاء جابيبي عبد الوهاب من بيبي عبد الوهاب من بيبي عبد الوهاب من بيبي عبد الوهاب من 

        ....في سبيل إعداد هذه المذكرة في سبيل إعداد هذه المذكرة في سبيل إعداد هذه المذكرة في سبيل إعداد هذه المذكرة 
        والإخوة والأخوات ، وإلى أختي وزوجها وابنها ، والإخوة والأخوات ، وإلى أختي وزوجها وابنها ، والإخوة والأخوات ، وإلى أختي وزوجها وابنها ، والإخوة والأخوات ، وإلى أختي وزوجها وابنها ، الكريمين الكريمين الكريمين الكريمين   كما أهدي هذا العمل إلى الوالدين   كما أهدي هذا العمل إلى الوالدين   كما أهدي هذا العمل إلى الوالدين   كما أهدي هذا العمل إلى الوالدين 

        ....   ....   ....   ....   وإلى جميع الذين قدموا لي مساعدة من قريب أو بعيدوإلى جميع الذين قدموا لي مساعدة من قريب أو بعيدوإلى جميع الذين قدموا لي مساعدة من قريب أو بعيدوإلى جميع الذين قدموا لي مساعدة من قريب أو بعيد
                                                                                                                                                                

        
ًً                                                                                   شكـــــــرا                                                                                    شكـــــــرا                                                                                    شكـــــــرا                                                                                    شكـــــــرا  ًً                                                     
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)1111(�)���R�
    �.91،ص]88-א��X�N.ع.م [א
)2222(��)��R�
    .188ص�، ]01-#	��א�.م� [א



                                                                  

                                    التوقع بالمبيعات وأهم طرقهالتوقع بالمبيعات وأهم طرقهالتوقع بالمبيعات وأهم طرقهالتوقع بالمبيعات وأهم طرقه: : : : الفصل الأول الفصل الأول الفصل الأول الفصل الأول                                                             
  

»18«  

��:��א��و���
��"�6ط�א.���2د�Fא���מ�− �


?��²א:��0د�3א���م�����������o��]�وع�א)#$�ل���و�aBא�	�" #�X��O12�,و��_ن���u�Lא
!���cא���م�� ?]�ط�א:��0د���3א�
��	
�����R���Lאد��#_���gو��a�+H���$�>$ �،,2�א:;�B�$Yא���وא:�I9ق�א:;�@���eو���،'��k� Oא�!��;,�א
���,،�وא�?-

a�2�2��א��¥�א�?]�ط�א:��0د�3،�א%�����a��I��}��vא����@ �.��)��B���^א�X�2د��ن��و��)א����q�,�$l(ن���4lא�א�0

]�وع�_��9ج�_��eًY��,	!?��	'�،|��[9�" #���u{1L�]א��א��v{
��א�����q	���L|�`�2-�م������א?#�|9����Bא��א�!��Bא���

��$l.�#?2�0(�و�و�ن�12$����������:� �
�¥4:��و)lن�(�,�2�a،�و�¥4lא)^���u{L�a����C,�א:��0د2,�א�����م���א�!��Bא��א%H�!1L�]א��א�B��:א�)������	
�א

�a�2��	�����א�!��Bא��א%�" #��vون������u{1L�,��Cא.� �
��"�@�:���Y�4;?�.��و���?��D����]א��א�B��!د�א�������u��L�¥4lل،�وeN:ض�א�K������	
�.�א �

A−��<�"2�א�����
�
�:�א��و��� �
|9p'�,���	א��|P�'وع��[
��د�א���b��−���,���و�ن�2-�م���-���2א�+ *�א�b ��� !�ق�−���א���������C,�א:��0د2,�א�����`�

�3�	�����א�0?�#,�א�[�2?�$��_���c¦[1�;�34א��� bא��X>C9|�א���)�����h�?
�,	!?����� b��2א�+ *�א���L�)bو��،�@�
�(�4lא�א
?��h��א;+,��$�#,�7aد���aد���?+-,��KRא'�,�7���.b @�!
�(�א��،aد��7�,�?�و���?��²،�و��'¦�aز

���2א�+-L�t��12د،و��7��-2�!L�h��9���k¢د،�و����7��-2�!L�3B�$Y�;א�[�א���	א��-�Xl��)� *�א�b ��# "�א�0?�#,�
�¥�2���,���P�*	!�وع،�وذ����[
�(�2-�م���$ �,�א�������א
�� -,�q	�����א�|Rא�L.��X>N�g_ل��P� ����I
�(�א�)bو�

��$l�)2�^G�.$B�.��¥�2��:א�!�ق�א�b ��و� �
�و)�:�k$�=א�!�ق�א�)Market Potential(��:!��" #��)#�aB�	#��lو���aن���3ز�2د��Q�~�* +א��)��)b·�c��

�c��!
7�ود�# "�ز�2د�aא�+ *�#?��4lא�א��u�L��Vن��b�;�,�-2�!א�@�دא��א��،�� �
���"�@:�r��
Market(��א�!�ق�א   Forecast �(�:��r����c��!���?#�|-r-��)b��34א�+ *�א��)��c��!
و#��l	��aB#(�א

�[��.و#���א�0?�#,��(�א�@�دא��א��!�2-�,�%$��� �

�����א���7#6−(!��
�:��א��و��� �

,���

	�����א�]��,��}�vאً�#(��X>Nא
	�����א�����?��ج���.������o^+,�،��12+��א����)���@-�-��)b��]وא�
,#�?0 ��� bא�����
�?�<���א�]��,�#(��09	@���(�א�+ *�א�" #����
2-�,����?,،�و�12	���א�+ *�א�!L�،��u��24א�א�+ *�وl

¶$���א���א��kא�[���u��2�@��א�!�ق�א��،� b���u�L�g_�,'��:¥����@�دא��א��!�2-�,�� $?�'!.،�وא�?{��aא�]����l�,�Eن��
,���د2,��.��09*�א
]�وع��(�א�!�ق�و�$�,�א�@�دא��א�[�2-�م��@��e#�F�?l.� �

���א
	�����א=�$ ,��)Sales Potential)�o�%؛�'@��ذ���א|��_�k02(��ن�b��34א��� bא��k$�=א�!�ق�א�)��� �
�����?!	,�� 0?�#,�.��א
]�وع���
,��.�א�!�ق�א=�$�kوאe(�א����	وא�12�34�،�و��א��א��'pن��zI9א�]�kbא�?$�ذ��Rא�!��

,����?!	,�� $]�وع�e�¥4א��l�zI9�W���2ن���)b��k��b���.� �



                                                                  

                                    التوقع بالمبيعات وأهم طرقهالتوقع بالمبيعات وأهم طرقهالتوقع بالمبيعات وأهم طرقهالتوقع بالمبيعات وأهم طرقه: : : : الفصل الأول الفصل الأول الفصل الأول الفصل الأول                                                             
  

»19«  

�|L���	q�k02وع��ن��[
2�2��א�`���,�_�gא
!���cא=�$kو��
���B��0(א��N�"0�م�)��#�kY�،�وذ����!	*��و�^��
�)�����h�?
�B�b�Nא�)���N�02*�א�?$���(�א#�-�د����cא����3א���م�����.א���Feא�+�,�א���ز��2,�א�reز�,،��و��ILد�3 �

,ueY���2א���!
,��.�אeא���Wن��24?��،�و������b�'�kb[א��א��
�:א �
� �
�������������������������F"�6ط�א.���2د�א� �


�����א�2"�>��������������������������������������������������������������������������������������� �


�����א��6#وع���������������������������������������������������������������������������������������������������������������������������������������������������������� �

� �

� �

� �

� �

� �

�����)�:�1−2(א�76ل����

�ن�א����و����א����������و������H��א.� �

�.188،�ص]01−>
�دא�.מ[:א��2د# �

� �

3−����
���
�:��)1111(����ط�
���א��و��� �

�(�א
�+ 	���א��א�L�*Rא'���l:��ز�#$ �,�א��#$ �ً��,#�$��F�?l�،��:�]b @��א��W�O0و�2��$ ����� �

	�����وא:
�م��@����א:�l$�م��Hq ��א�!<��eא���B§�,�א
���,�א
�� -,���$ �,�א���−1���،� �
2−��" #���u��]א��k���kYא��^�kوא��#�2,�و�Rد�aא�! �,�وא�!����0NNא���א�� ،<�Xא
	�������א�!��
3−������	$ ��� 	-�!
 ،و�����B�0L ?]�ط�א
��א�−4��� ،�وא��-��24K� ��X,�א��b!�,���א
!�-	�R�k,�و�W�O0Lא���
5−�k-�!
2��א�+ *�א������وא�+ *�א���،��$1;�c�^��,� ;�" #�* +����d	L���,?���9��Q�N|�_ذא���ن�א�+ *�# "�; �,�

c�^(א�+ *�# "�א�! �,�א�" #��א�+ *�# "�א�	?�2(�و��Yل�ذ����ن�،�ذ������+ *�א�����،)ن�א�+ *�# �|���2���و�$��2
��# "�א�+ *�# "�א�!��Bא�����،�,��e@�;:א�+ *�# "�א�! ��א�" #�� .وא�+ *�# "�א�! ��א�������,���2

6−���lB�+L�c��� ,����! ��א
?�'!,�وא�	�2 ,�و�bא��,'��
 .א:�l$�م�وא
7−�����	
������א#��aدو�a��N�aBא�! �,���o�?uא����،kNא���)��, N����bL�)2ن�א
	�������،��א��و�bL�aBن�א�! �,و����3

�����	$ ��°!9���	u�,RB���, N�
��N ,�א��]	�،�����Q�Nز��¥4lא����@Rא:;���9,��.�و�)�����`�, N�
و���¥4lא
2���a ! �,����2د�aא�+ *�# �@��R��'�?��� ^�kR��)��oאt����،�Bא�j:א�, N���g_�,� !א��D	lو_`�ذ. 

                                                 
)1111(���R�
    .�189ص�،] �01−#	��א�.م [�(�א

  

 �	��ل

 ����و

 �	��ل

 ��و��
 �	��ل

 ��و��



                                                                  

                                    التوقع بالمبيعات وأهم طرقهالتوقع بالمبيعات وأهم طرقهالتوقع بالمبيعات وأهم طرقهالتوقع بالمبيعات وأهم طرقه: : : : الفصل الأول الفصل الأول الفصل الأول الفصل الأول                                                             
  

»20«  

8−���,'�����א���א��kא�[���u{L# "�،��و9,�א�+ *N���KL�)#�,��?א������	
�����وא�[��t�2#?@����9@��9!	,�א������Kא
�م�א
��د`��א�����,�،�و�¥4lא���א���l�kא�!���وא��^�kوא:#��9e،�א�+ *H�!9و�-��س�ذ���: 

��و9,�א�!����=�,�� +
��،�א�!��א����Kא�?!°���/א����Kא�?!°���א�b$�,�א �
�k^���و9,�א��=�,�� +
��،�א����Kא�?!°���א��^k/א����Kא�?!°���א�b$�,�א �

��و9,�א:#eن��=�,�� +
�.�א����Kא�?!°����X>Nא:�I9ق�# "�א:#eن�/א����Kא�?!°���א�b$�,�א �
������K,�א��	��3ن�9!��،�Nوא�)��t���,9و�
�(�9!	,�א���t��2��$�����Kא�+ *���9ً��_ذא���ن�#���kא�t���,�� +
א�b$�,�א

3���lذ�����(�א���א��kא�ueY,�א�!���.� �
�Nوא�)��k��ن�_ذא���ن�#���kא
�و9,����S�* +ن�א��b2و�،����K,�א��	9!�)��k��,�� +
����3�3ن�9!	,�א��������Kא�b$�,�א

��و2�,9!�و�3�k��#)1(+
�3�(�א���א��kא�ueY,�،�و4lא���?�¥��ن�9!	,�א��������Kא�b$�,�א�����K,�א��	و9�3!�!L�,�� 
�.א�!��-,� �

����	���v# "�ز�2د��aو�9-�0ن�א�+ *��kb[���u{L�]وא��،�P�?�¥4א��l���£�X@'�����2א��!�2�����W��2?���ن�# "�	;��X�و
�.�א)^�4��.�א:#�	��Bא���א��kא)^��cא�[�����u{Lא�+ *� �

� �
� �
� �
� �
� �
� �
� �
� �
� �
� �
� �
� �
� �
� �
� �
� �
� �



                                                                  

                                    التوقع بالمبيعات وأهم طرقهالتوقع بالمبيعات وأهم طرقهالتوقع بالمبيعات وأهم طرقهالتوقع بالمبيعات وأهم طرقه: : : : الفصل الأول الفصل الأول الفصل الأول الفصل الأول                                                             
  

»21«  


����:�א��
	��א�@�"�����
������Aא��و���� �

� �

,����$���)2�2وV$��א(;���*�א�?{��.$!�g_��9{���,�)א
���#�,(���X!-?L;���*�א�����K(،�وא);���*�א�,�L1111()א�4א(،�
�kb[3−1(وא�(���.����א
�א���12	���)א��-!�$���א���E!�,�وא�(�,�#�I;���*�א��� �

��������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
��:)2222(���א��و��)�א��وCو>��(�א������Aא�"-����� −1 �

���4l�|� #�3�+?2א�א�?{�م��(�^+�א�،�� �v�)b��Q�~�،���
���P�a,،��و�9{�م�وא��Wא#��" #�,�?	
���lא);���*�א
�|9����د�¥4l�X@'�" #�Bא�+�א��وL+	�-@���!@��,،�و�(�^��E�0א); ��fא�?{������א�����Hv�3(�)b��Q�~و

�Hv��*9�R�)������ �
ص��� I.،�'$(�א
$b(��ن�P��2 �א�_�zI9�gא�?��hE،�و4lא���lא
-�0د�_ذא���	���# "��zI9א
��
���#�,،���u��2�`�Q�Nא�����−�,���א); ��fא�?{����و�	��������3א#�	�Bא��ذא�L,،�و�b2��qBن�ذ���−�_ذא�

�(�א�reزم،�_ذ��9دBאً�����¥4l�4^�Lא)��Y��������Y�;���*����g_��@-2א��+	�����א����ª���2;���*�א�?{���,�9{���2،��و�
�,�Lא��א�4אB�	�#:م�#(�א�L��2��.� �

�oא�R_���,��Pذج��m�" #��$��L�]א);���*�א��� L��@9����ً�2������� ��,��#���
وb$12(�و��Pא);���*�א�?{���,��و�א
��$l�.�!�EB�.$!�g_��@$�!-L�)b�¥4א�?$�ذج��lو�،����:א��� �

�−����

9{�2,�����]�ن�א���א��kא=��د��X�-��a:א�"��ذج�א���g_م��$�l:א�������K�
و����lول�א���	��#(�; ��Fא
�c�N_���,?��
��א
?�<���א:;�@��e,�אN(��;(א�Fe@�;א�d;��q��2�9��א��������Y ,�ذ����9?��#?��)�4lא�א
��K،�و

�2��K�
,�4V�,2�!ILא�אe#�,S��0����	9��?9p'�،ول����;�dد^�¥4l�kא��kY��،,2�!Iא��א���K�
�د��(�א#��@�'�k^
�a�;(א...�eًY��Bא�j:א�k� ���@?���E�0N:��2א����;���*�א��-Nل���$��;���,e�¥4א��l���$ ����2�-Lول��j�Xu،�_�.� �

A−����

��#�J�"��ذج�א�א:
�،�و`��L+��ق�_�F� ;�gذ���א�������ً;�;��,��?�����Kא
�אد�א������|،�و`��و�¥4lא�?$�ذج�
�X�-א��" #���� $#��$��2�������K�
�,� 	-�!��,$�-�����د��$�|،�وא���O1L�]א��c�^(א��א�K�
��ول�א�b]��#(�א

���¥4l�t��9א�-�$,��!�و2,��-�$�|���-'�،,��د�,?;���)������K���,$�-���א����zI?��,�§Bא
�p'�،�Kذא��Bد��9א���
��m�kYذج،�!��-,א�א�!?,��,�?��אً�� !�k;eא���-�L��Yذج����m����L���د��(�א�!?�א��א�!��-,��و#���|$��d�;��
��و� �
z���−�?b?R�)���9�Yא��k0Iא����k�0Iא���)���Yb���V�9?�و�A�;�]وא�(�.� �

                                                 
)1111(�F�?lو��،k2�+و�א��d;��
��)א�kR(א�-��0و�א�kb����L�*���;���lو���(�02?���;���*�א������kR��*!Nא�������م�א���H�!2ن���)b���Nא��א�f� ;((�9{�אً�)ن�אb

�}9��،��?@<�,�א����*!N�X�!-א����? �'��-'�،���(���kRز��Y�(]م.A.�#�	!109ص،�]01−א�.� �
�(����X!-2ق�א���$�ن��F�?l����$lو�.$!�g_��:,�I�bوא��,�$bא��،��
��,�� {�9�a�l-+,�אe+9ق�'����א);���*�א�L��@'�,�$b ��א�[��4H�L; ! ,�א
�+����א����@�$�-���

7�دaא��-�2�2,�א#�$�دאً���א#�" #��،*;�?�����'��L���A����S�kb[و��Bو;,��و�
���¥4lא��C,�2 <��א�	��g_�QN،�_`��ن�א
�+����א���L�`�,�$b'��# "�£���א�{�א��lא
��א��Bא��a�l�}�0,�#(�א�H[א��|L�2א�-Lو�|�`��(�א);���*�א�[��g_��$�?Lא�$�#,�א�4א�L,�،,;א:#�$�د�# "�א;��f� ;د�����و�@4א��b9ن��0 �

  .16،�ص]�RB�− 84ل.س[��9{��
)2222(�R�
  .111-109،�ص�ص�]01−א�!	�#�.A.م[ ��(�א



                                                                  

                                    التوقع بالمبيعات وأهم طرقهالتوقع بالمبيعات وأهم طرقهالتوقع بالمبيعات وأهم طرقهالتوقع بالمبيعات وأهم طرقه: : : : الفصل الأول الفصل الأول الفصل الأول الفصل الأول                                                             
  

»22«  

� �
� �
� �
� �
� �
� �
� �
� �
� �
� �
� �
� �
� �
� �
� �
� �
� �
� �
� �
� �
� �
� �
� �
� �
� �
� �
� �
� �
� �



                                                                  

                                    التوقع بالمبيعات وأهم طرقهالتوقع بالمبيعات وأهم طرقهالتوقع بالمبيعات وأهم طرقهالتوقع بالمبيعات وأهم طرقه: : : : الفصل الأول الفصل الأول الفصل الأول الفصل الأول                                                             
  

»23«  

��.��X�2א;�?�دאً�_�gא�-��¥4l�)b��Xא�?$�ذج��IP����@��£�F¦[L,��;�;�,،�و���lن�א���K�
�,� 	-�!
�����-��Xא��
��K,�وא��		א�?$�ذج�א�!�)��re��Dج��B�?L�]�9אع�א�?$�ذج�א���Xl��� 2��$�'�W��9�A�;و�،¥�Nو��K�
א���4V�,�§Bא�א

�,�		;��Kذج�א��$?������	9�A�;و�،,�		;.� �
1− 1−����

��#�K"��ذج����49:א��@?����a�+���12�)؛�وא���Random Walk Model(��34(�א��]�א�m,�Eذج�א���

�'��-�$,�א�[�����9+ ��# �|���m���2ذج�#�م�א��������،�K��d!א�?$�ذج�א����K!		�,،�و����12����K�$ ���@��y�����,��?�����tא��a¦Iא��
)���D-)1א��a¦Iא��!��-,����א�[��-��bLyن��zI9��lא�-�$,��� −−−−t،��3��:1ن����

ˆ −−−−==== tt yyن������Q��N،tŷ��g_��[�Lא���������
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2001 4 241 800 .0  30 879 

2002 4 455 300 .0 31 357 
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,���e+9ق�#$ �,�א�� −3e�¥4א��l�W$!L����'�Lل�e^�)��Tŷ�,eوא�[�9!��$ @����א���،)(λλλλ��a�^(ل�א��Ty~.    
                                                 

)1111(��kY�B�	�^2א��אR،�2χχχχ��،t�،F�،........� �
)2222(�Smoothing Methods.�� �



                                                                  

                                    التوقع بالمبيعات وأهم طرقهالتوقع بالمبيعات وأهم طرقهالتوقع بالمبيعات وأهم طرقهالتوقع بالمبيعات وأهم طرقه: : : : الفصل الأول الفصل الأول الفصل الأول الفصل الأول                                                             
  

»57«  

�(�א�! ! ,�א���?�,�:�)�Smoothing(����دא��−3−2�,�Bא����Mאد�C|�_زא�,�א�و���9�)�aد�Cא����4�א��4� �
,�Eא�[و�א����(���!Iو�א���k� Oא���]� $#�k�@!����@?#.� �

�:��9?�و���� 2��$�'��V�2���d!-,��و�l:א�����د�
وא�ط��א���و�ط���א���	��7#א�
��ط���−3−2−1 �

∑∑∑∑
−−−−

====
−−−−

++++−−−−−−−−

====

++++++++++++====

1

0

12

1~

)...(
1~

n

r
rtt

ntttt

y
n

y

yyy
n

y
    

B��±�,� 0Iא�����+�
�����א�B��/��`�C���N���،12====n،��`_،,2�I#�,-2�+,�א
�+����א�]@���N��4====n�,2,�א�
1L��@9���@?��4^Z��a���א�! ! ,�א���?�,�א#�$�دאً$@��ن��¥4Vא�+�2-,�#�,���
�א��אl�[
و���L^�4א
!�-	 �,���.�،��# "�א

�.�)B)1111א:#�	� �
�:)�AverageMovingCentred  (�א���و�ط���א���	��7#א���#7ز?�−3−2−2 �

���:�¥4lא�+��L�,-2^�4��.�א:#�	��Bא:�9-�د�א�!�� �

1−�,��N��n�,2د�'�(Odd):∑∑∑∑







 −−−−








 −−−−−−−−====

−−−−====
2

1

2
1

1ˆ

n

n
r

rtt y
n

y� �

2−�,��N���n�,�Rزو�(even):�∑∑∑∑
















−−−−====

−−−−====
2

2

1ˆ

n

n
r

rttt yD
n

y� �

�Q�N:tD�� �Y���K��� Variable) (Dummy��4^�:� �



















<<<<<<<<−−−−

±±±±====
====

22
1

22
1

n
r

n
if

n
rif

Dt� �

� �
��:�ط#ق�א�����د�א����−3−2−3 �

�)��,-�[����;�;��و$��L�,-2�+�¥4א�lאون��ذج��m(Brown)"$!
،���¥4l�k$��!L�)2א�+�ق����EWMA((:����،�وא
�#$ ����א���,�?��.��א���,P����k;e!א�� �

3−2−3−1−��Fد�	د�א����א������2222("�وذج�א(��:�� !L�]א��,�?���¥4lא�+�2-,��� ,��¬;��$�ل�����N,�א�! ! ,�א��
�B�!��ً�Eא�#]�א���!N�d;ل�و�N�Q��L��،א��¥�#�م�,	����`�3����`��@9��"?�q�،�ً	 -L�`0 �ً�و'�.��� �

                                                 
)1111(��R�
��.69ص�،�]N−02]$�ن.م�[�(�א �
)2222(�Single Exponential smoothing� �



                                                                  

                                    التوقع بالمبيعات وأهم طرقهالتوقع بالمبيعات وأهم طرقهالتوقع بالمبيعات وأهم طرقهالتوقع بالمبيعات وأهم طرقه: : : : الفصل الأول الفصل الأول الفصل الأول الفصل الأول                                                             
  

»58«  

'�ً#�9�,������א;+,�א
��;�dא
��2�F�O+��£���א�	���zI9���9א)l$�,�و��������'pن�א�-��Xא�-�@$�����uא����zI9��u{L�
�،�O�OP�,� $א���,�N�?א��)���`�b2ن��Y2,�و4lא�Cא�X�-�������# "�א���2�zb+��א�-��Xא)��Y@��'א��$@���א);��� �

�X�-وא��t���,�$l��,uא�N(א�^c+�L����;����?�L�,�$l���@��������.eًY$'�,�?���! ! ,�ز�)��א��l�[���?2�������ن��
nnn zzzzzz ,,,,,, 12321 −−−−−−−−K�'d;��
��,RB��(�א��F�O�
�א�mאl�[$ ��*!��,eא���)��:�א�����,�� �

nmmtzzzz
m

z mttttt ,,1,,)(
1

ˆ 121 KK ++++====++++++++++++++++==== ++++−−−−−−−−−−−− 

�@������)b��]2 ��وא���$��:� �

m
nmmtzzzzz

nmmtz
m

z
m

z
m

z
m

z

mttttt

mttttt

1
,,,1,,ˆ

,,1,,
1111

ˆ

121

121

====++++====++++++++++++++++====

++++====++++++++++++++++====

++++−−−−−−−−−−−−

++++−−−−−−−−−−−−

ββββββββββββββββββββ KK

KK

� �

��.ββββن�א
��;�dא
��2�F�O+��£���א�	���zI9���9א��زن���3 �
���אن�����#+�?��א�	�����9�?�Lوزאن����;�a���Cא��#(�א�-�$,�א�l�[
�1��א������nz��������:�� �

10,,,2,1,)1()1(s 2
2

1t <<<<<<<<====++++−−−−++++−−−−++++==== −−−−−−−− αααααααααααααααααααααααα ntzzz ttt KK 

��tsא�-�$,�?�Lوزאن���زون����d;�����l���;��$@���א���%$���א�-��Xא�!��-,�و4lא�����2!$"�(�kb[��*�b2و�d�!	א���;
3Bא�bL:�� �

zsntsz tt ========−−−−++++==== −−−− 01t ,,,2,1,)1(s Kαααααααααααα� �
1L2 �}^�4و��$�������:)1111(א��� �

1,)( ≥≥≥≥==== ll nn sz� �
�אم-?�,����ز���9@��;@ ,�_ن��¥4lא��H�;:א�2���L��Qא��$@����,��!�،��2	-"�א
]�kbא���¥4V�z�Eא�+�αααα,-2،�_`��ن�
�D9ذא���p'αααα�)��,	2��1�a�^(א�,� �Iא��א��l�[$ ��a�	��,�$l���?O?����و����D9����$ ��zb،�א��b9��?9p'�W�O0ن� �

�αααα�)���KP�1,-��!א��א��l�[
�د��	���(�א#�" #�,�$l(א�D#ز�L��$ ��W�O0א���،�,$��,'����kR��)�א�[�αααα��+�Lو
��� ��3B���
�$,�،��'��kא�?���f�!N��?� #�hEא:�jא�Aא�B���^א�Xu�)���ααααو�Aא�jא�k(�, ��-
2222(� ������3Bא(�.� �

�	,�א��]�א�E,���_ذא����D9א�! ! ,�א���?�,�����g_�,'��_�3א
:�)3333("�وذج�א�����د�א����א�@"�,��−3−2−3−2
�אb��,2B(�א���	��#?@���2��$ ��،����	,�א��¥�#�مj+�2-,�א�و�Q�N�:tt utbby ++++++++==== 10�،� �

�)2��:tbb 10 ���	,�א:�++++�kY���+����l�@�¥4א�+��kY���،�" #�,-2א
��	,�א��]�אtu,�Eو،��¥�א���م�א�@��)b$�'
�.� N����$�� 2)4444(:�� �

                                                 
)1111(��R�
 .�173،ص�]02−��3.ع[ �(�א
)2222(��R�
�.��67−�66،ص�ص]�v−00א��.ع[��9{��א �
)3333(�Double Exponential smoothing.�� �
)4444(�R�
�(�א��]G.Chevillon-04[30،ص.� �



                                                                  

                                    التوقع بالمبيعات وأهم طرقهالتوقع بالمبيعات وأهم طرقهالتوقع بالمبيعات وأهم طرقهالتوقع بالمبيعات وأهم طرقه: : : : الفصل الأول الفصل الأول الفصل الأول الفصل الأول                                                             
  

»59«  

M:�1א��#	���א�و�*�
~)1(~

−−−−−−−−++++==== TTT yyy αααααααα� �
�1:א��#	���א�@�"���*�

~~)1(
~~

−−−−−−−−++++==== TTT yyy αααααααα�،�� 2��$��.�$ �
�:و�f�!N�X�2א �

���������������������TT yyb
~~~20 (و������������،====−−−−

~~~(
11 YT yyb −−−−

−−−−
====

αααα
αααα� �

�b2�:hbbyن��2��$ �����א��و�� hT .10 ++++====++++���������� �
�`�و4lא��	�ً�،� <��_�¥4l�gא�+��zI9���,-2א�{�و�Aא�[��k$��!L'�@��א��-?�,�א�!��-,�12:�"�وذج��و���−3−2−3−3

،hE��?א��zI9��+�L��@9����2�b�Lو�א^��و�,�E]�א����ص��^��$l�N����@���Y��Lد��.�و�4א�����)��ن��¥4lא�+�2-,�
�����:��)1111(�و�b1L*��2��$ ���:��¥�א���م،� �

11

11

)1()~~(

)~)(1(~

−−−−−−−−

−−−−−−−−

−−−−++++−−−−====
++++−−−−++++====

tttt

tttt

ryyr

ryyy

γγγγγγγγ
αααααααα� �

�(�א�Ä�0،�א��K�0.�א������.�,#�$��.��)���Xא:e+9ق،�9-¦ ��kb[��)��� H� و��:����� �
�����������11

~ yy ��������01و��==== ====r22:�������و
~ yy 122:����و�==== yyr −−−−====�� �

�a¦Iא��)�����#$ �,�א��$@� +?L@4א��2(و(�)�L�*�b ��א
��د��.���9���א��9�Y,،�و)�Sאض�א�� )���)3א��C,�א(وg،�و
��,�א�����,��
TThT:���א�K�0,�א rhyy ++++====++++

~ˆ.��� �
3−2−3−4−��S�7��¥4l�kY$�Lא�+�2-,���_زא�,��و��9ع����	,�:�Methods tion(Decomposi (�ط#�$��א��

,$Ee��,-2�+��,�?��(�א
��	,�א
?�و#,��+�2-,�،�א:��¥�א���م��(�א�! ! ,�א���,������א�! ! ,�א�?��,��و�א�@��Xu
,��C�¥4אl���3د�N(א);��א���م���$ �,�א��'��-��،�א��$@���,�!b#�,-2�+��.� �

2-�.��(���kRא;�	��د����	,�א:��¥�א���م��א�+��:ط#ق�Eزא����7#
��א.�(��Dא���מ���−3−2−3−4−1���F�?l�
,P�^)2222(،�]-2����$l:��,2Bא�j:وא�+�2-,�א�،gא)و�,RB��(�א�����.א��Iو �
3−2−3−4−1−1−��M�د#(��א�و�و�����ن�א#�,�א�����,��X�L��+	�:ط#�$��א�eא�����:1−−−−−−−−====∇∇∇∇ ttt yyy�،�)2�

�W	0Lty∇∇∇∇�:א:��¥�א���م�)��,�����2?��א�! ! ,�א�����,،���lא�! ! ,�א��D9ذא���p'�،��$��,���$>א���,e������@?#�t�
א
� 2:tttt uy ++++++++ΧΧΧΧ++++==== γγγγββββαααα�،�)2�tγγγγαααα ���	,�א++++���kY$�Lא���م��¥��:�،�)����و��+	�����2-,�א��Iو

gא)و�,RB���א���:� �

tt

ttt

tttt

ttttt

tttt

Vz

V

uutt

ututW

yyWy

++++++++====
++++++++ΧΧΧΧ−−−−ΧΧΧΧ====

−−−−++++−−−−−−−−++++ΧΧΧΧ−−−−ΧΧΧΧ====
++++−−−−++++ΧΧΧΧ++++−−−−++++++++ΧΧΧΧ++++====

−−−−========∇∇∇∇

−−−−

−−−−−−−−

−−−−−−−−

−−−−

ββββγγγγ
γγγγββββ
γγγγββββ

γγγγββββααααγγγγββββαααα

)(

)())1(1()(

))1(()(

1

11

11

1

� �

�(�א:��¥�א���م�,���^�a�^(�¥4א�! ! ,�אl2?��،�و���)2�:1−−−−ΧΧΧΧ−−−−ΧΧΧΧ==== tttZ�،1:�و−−−−−−−−==== ttt uuV.� �
                                                 

)1111(��R�
�(�א�]G.Chevillon-04[31،�ص.�� �
)2222(�)bא�-��م�א;��$�ل�����k2��¥4V�d�!א��-?�������א:��¥�א���م����Sو�������+��.א �



                                                                  

                                    التوقع بالمبيعات وأهم طرقهالتوقع بالمبيعات وأهم طرقهالتوقع بالمبيعات وأهم طرقهالتوقع بالمبيعات وأهم طرقه: : : : الفصل الأول الفصل الأول الفصل الأول الفصل الأول                                                             
  

»60«  

�:א�ط#�$��א."	دא#����−3−2−3−4−1−2 �
ttty:�ن���2?��א�?$�ذج�א�����_ذא��� εεεεγγγγαααα ++++++++====�)2��،ttγγγγαααα ++++،,�Eא��]�א�,	��
��	,�א:��¥��و2�9��_���د�����kYא

�:�א���م��?@���@�¥4א�+�2-,��2��$ � �
����2א
��د�,�א�!��I,�א����4�2�+-,�−-L�OLS�،א:��¥�א���م��,	�����2�-L�" #�0ل�Cوאtyt γγγγαααα ˆˆˆ ++++====�،|?��:��'pن�و �

tt ety ++++++++==== γγγγαααα ˆˆ.�� �
A−��,א:زא�),�?����2א:��¥�א���م��(�א�! ! ,�א��-L� �+��X�Lو�(�:tt ety ====++++−−−− )ˆˆ( γγγγαααα�،ن��bLوte��l�����3א�	�א

�(�א:��¥�א���م�,����2��aא���وl?��12،�א�! ! ,�א���?�,�א%�@��)b$te�ً-��;�B��4
،��+�2-,�א��$@���א);��א)�Nد�3א
���'�    :�b2�$���� 2ن���

TTT eee ~)1(ˆ
1 αααααααα −−−−++++====++++    

,�א�]�� ,�א�����,����و��X�2א��eא�����:א�?@���Eو' �

11
ˆ)1(ˆˆˆ ++++++++ ++++++++++++==== TT eTy γγγγαααα� �

�(���kR_زא��gن�א;��$�ل�א�+�2-,�א)و� �I2�,�	 S(א:��¥�א���م��9��$]����א)^���ن�א�,	����,.� �
�:א��7#
��א��2����و�7����א�����ل�������−�4 �

�k-�?9�،,�Eא��¥�#�م�_��',�# "�א��]�א�,	������; ! ,�ز�?�,�ذא���k���I���g_،�Xu,�א�����kאن��I����?2�B,�א����
��._��',�_�gא
��	�.�א�!��-�.��),دو�2B(��?$�ذج�; ! ,�ز�?�,�ذא�����	,�'0 �,�א��� �
  ��:ط#ق�Eزא���א��7#
��א��و�����−4−1

���א:��¥�א���م��@���? ���L�]א��,�>@?
���_زא�,��א��,� 0I��zI?א�k�،��X�L�Q�N_زא��@���(�א�! ! ,�א���?�,،��X�2א����
1L�XuJد���_��@eًP��aد�R�
b���$�m�)4��@�R،����א�! ! ,�א���?�,�� �0Oل�# "�א�����א�?@���Eא�]���kb��kא
��	���א

2-,��	��a�vو'-ً��+��) Holt-Winters(�,-2د`���و�������MeYذא��א��)Ballot -Buys(���,P�^��`�N)1111(.�� �
���L��@9+ *�،��א:��¥�א���م����9Gא����م��a�@R��B�+Lא�C;*�א��،���ن��(�א�R4m�*�0,�א�0I �,�و'��Iא�!���،�و9{��

��
���eא�ueY,�@�دא��R	��f�!C�aBא),,( ααααγγγγββββQO	2-,�א������	+L�* +�L�]א�،��-N`��lא�[�;?�א�b��[א����
Search) (Grid�@$���2�O���،���9,��$�ع��������א�	�אL�)$��L�]وא�∑∑∑∑RSS)2222(�،�,� $#�D9���Xu�)�و

��(�א�+�ق،�وא�[�4V�k$��!Lא�א��Kض،�وא�[���g_��@$�!-L�)b'¤�.،א:زא�,�ذא����,�$l���K,،�و'�2��$ ���$�#,�
`�g0 �,،�א)وIא��א��v{
���א�O�'�,�9�Y!	@��_��',���$ �,�א:زא�,��!*�א��.� �

� �
� �
� �

                                                 
)1111(�R�
 .��82،�ص]N−02]$�ن.م [���(�א
)2222(�R�
  .33−�32ص�ص�،]�2�v−82.ع[ ��9{��א



                                                                  

                                    التوقع بالمبيعات وأهم طرقهالتوقع بالمبيعات وأهم طرقهالتوقع بالمبيعات وأهم طرقهالتوقع بالمبيعات وأهم طرقه: : : : الفصل الأول الفصل الأول الفصل الأول الفصل الأول                                                             
  

»61«  

�4−1−1−���(�����2���2����F�?l-�.�وl$���:�מ�	���Aא���#6א��א�R�L:� �

	�kوא� ��ن���l:��#7ز?��ط#�$���א���و�ط���א���	��7#א�
��ط��و�א�−4−1−1−1�)���$l�?2�Bن�א�+�2-��ن��L
,� 0Iא��,	��
)(t��Lאن��ÅC�P:زא�,�א tS,�Eوא��]�א)( tεεεε" #�4^{2����(�א�! ! ,�א���?�,،�_`��ن���lن�א�+�2-��ن���L

�,� 0Iא���e���
�.�9@$��`�2@�$�ن�~!��fא �
�2?��א'¦א��)b���ً��� 2��$�����$��kbvو���،,�Eא:��¥�א���م�و�א��]�א�.�	����:��; ! ,�ز�?�,�ذא�� �

ttt Ty εεεε++++====� �
Q�N�:0)( ====tE εεεε�،22:�و�)( σσσσεεεε ====tE� �
�|?�tt:و TyE )(2:و�،�)(==== σσσσ====tyVAR� �

∑∑∑∑:��p'ty~�� 2��$ن�L	�2(�،���,�א�	!�+,���+�2-,�א
��;+���א
�p'Oذא�א;��?�
−−−−

====
−−−−====

1

0

2 )
1

()~(
n

r
rtt y

n
EyE� �

�������������������
n

n
n

2
2

2 )(
1 σσσσσσσσ ========����                                                                                                

�@$
��b2�aن�و�?|�'�	�2(�א�! ! ,�א���?�,�א�,� P(�א�! ! ,�א)��k�.� �
2,��(�א�! ! ,�א���?�,،�و��¥4l���$������2B�*�bLא�+�L�,-2:ط#�$��א��#و�����−4−1−1−2Bو����4��W 0:زא�,�א�

� 2�:� �
pttt

h yyy −−−−−−−−====∇∇∇∇                        

��������������������������������������������������������t
p yB )1( −−−−====��،)��Q�N:B�^א����k�����(�� �

�Q�N:
�.# "�א�¦p،12====p�*�L====�4+����א�]@�2,����א
�+����א�0I �,،�وא �
��¥4�و#$ �,�א���،�$���;��?2�B�b�1====p،��ً-(�א;��$�ل��¥4lא�+�2-,�:زא�,����	,�א:��¥�א���م�
���bLن��$��l���

,��C0 �,�(�אIزא�,�א�_(�,�!b#�,-2�+��X�L�،H L�)bא�����,�و��kNא�
�:�0@����א �
    �����,RB��(�א����,�א��Iوe#��)( pאل��))1���(t(�א;�	 ++++T�� 2��$��،�:1−−−−−−−−==== ttt yySa� �

�W	0L�n2א���������:111
ˆˆ ++++−−−−++++++++ −−−−==== ptTT yyaS� �

2-,���0O ��,$Eeل�# "���א�������+��)ˆ( 1++++TaS،3د�N(א);��א����eًY،��ن��bLن���;��$�ل��mذج�א��$@��D�-�ن�_�
�d-'�,�Eא:زא�,�#]�א�����,�?�111:א�! ! ,�א��

ˆˆ ++++−−−−++++++++ ++++==== PTTT yasy� �
4−1−2−��A��	�������2���:�א��2������#6א�א�א�ط#ق�א�����ز�ل�א� �

��:و�X�2'�@��א;��$�ل�א�+�ق�א�����, �
4−1−2−1−�A�"�و����ط#�$��א��א���:�א�v{
و�¥4l�k$��!Lא�+�2-,�א%�ول�و�א��;�dאC!����א���م��f�!Cא

,� 0Iא�),���
�:�و��¥4l���H L�)bא�+��IL�`��@9��`_،�� 2��$�'�,-2ق��.�א�]�kbא%�א��Eوא��<$������o�?uא�f�!C،)א �

������,?;�kא����l�[
����!Cא�d;א���f�!N:∑∑∑∑
====

−−−−====
p

j
iji ypy

1

1� �

mi ,...,2,1====� �



                                                                  

                                    التوقع بالمبيعات وأهم طرقهالتوقع بالمبيعات وأهم طرقهالتوقع بالمبيعات وأهم طرقهالتوقع بالمبيعات وأهم طرقه: : : : الفصل الأول الفصل الأول الفصل الأول الفصل الأول                                                             
  

»62«  

pj ,...,2,1====    

�Q�N:i,?!א��kد����،jeًY��.�،�وN!*�א
�+����א
!��$ ,�د���kא�k0I،��و�א�]@�� �

∑∑∑∑:��f�!Nא��;�dאC!����א���م���2��$ ������
====

====
m

i
ijy

m
y

1

1� �

�����@vو���k0'�kb�����!Cא�d;א���f�!Nא�!?�א��t#���،�k0I����,P���א��אl�[
��kbא�!?�א���j)א�]@�(��ن��$��א

�a�^(�¥4אlد��∑∑∑∑:�،��m�3و9-!$|�# "�#
====

====
m

i
ijj y

m
y

1

1� �

������� 0Iא���v{
:���f�!Nj�� 2��$א
y

y
S j

j ~~

~
====� �

����f�!N�� 2��$��,���
�(�א
��	,�א�,����:�א�! ! ,�א���?�,�א
j

ija
ij S

y
y ��:����¥4lא�X�2�,��C����kb[א�������وא��،�==== �

j

jTa
jT S

y
y ,1

,1
++++

++++ ====� �

�)2�j��
��aא
-�� ,�� $}��vא�0I ��אl�[

}��vא�0I ��א
-���K�������،�?lj،�V�kض�א;�	��ن�א���a�l�[
،���B�3��dא
�و�?|��b2ن�א����a¦I ��h�� 2��$���:j

a
jhTjhT Syy ,,

ˆˆ ++++++++ ====.� �
� �
4−1−2−2−���
,��.�א�]b .��:)1111(ط#�$��א���و�ط���א���	��7#א�"��Iא�����+�!L��@9�����@�-��;�)#ز�����

���	����2��$ �א%�א��Eو�א��<$����� ! ! ,�א�,��B��)��?�,،�و��p'�X �9��$ن�א�! ! ,�א���?�,��b�Lن����:� �
�����������������������������������������������������),,,( ijijijijij SCTfy εεεε====� �

1L�,� 0Iא��א��v{
�א
���,��و�����3ن�א
}��vא�0I ��א)ول��¥4Vא�!?,�2!�و�3א
}��vא�0I ��א)ول�� !?,(����u�t��,و���qن�א
,�),,,(:����¥4lא�+�2-,،�و�(���Xu�)א�-�د ijijijijij SCTfy εεεε====� �

�:�و�אن���¥4l���H L�)bא�+�2-,���א
�א�kNא�����,� �
��:���bLن�א�! ! ,�א���?�,����¥4lא��C,��2��$ ��:���	����א�"�وذج�א�(دא,���− �

),,,( ijijijijij SCTfy εεεε====� �
����������	+��،,�?��(�א�! ! ,�א���,�E0 �,�وא��]�אIא��,	��
�،9-�م����ل�א�@$� ��a���$
�2-,�א
��;+���א
���O,�א

�� 2����h�?2و:� �
ijijij CTy .~ ====� �

�:��2 �وא��]�א�k0O?'�،�$��d-'�,�E# "�א
��	�.�א��X�!-L�،,� 0Iא�! ! ,�א)P �,�# "�א�?��,����� �
ijijij Sz εεεε.====� �

                                                 
)1111(���R�
    .�90،�ص]N−02]$�ن.م [�(�א



                                                                  

                                    التوقع بالمبيعات وأهم طرقهالتوقع بالمبيعات وأهم طرقهالتوقع بالمبيعات وأهم طرقهالتوقع بالمبيعات وأهم طرقه: : : : الفصل الأول الفصل الأول الفصل الأول الفصل الأول                                                             
  

»63«  

������!N� 0Iא���v{
�א��א��f�:k0Iאl�[�""و�X�2ذ����-!$,� jد�א�!?�א����#�" #�a�^(א�, ! ! ��,?;�kb��,P��א

1−−−−m�،� 2��$�:��∑∑∑∑
−−−−

====−−−−
====

1

11
1 m

i
ijj z

m
S�،�Q�N:pj ,...,2,1====� �

�د�אل]¦ط��ن��b2ن��$�ع�א
}�vא��א�0I �,���2د�����12#�,?;�kb��,P���א��אl�[
)( p:�pS
p

j
j ====∑∑∑∑

====1

� �

��א�]�ط���19-O�2ذא���p'���
�:�'pذא���ن���2?��،��,<�$#�3 �,�א���k2�Oא�����,��f�!Cא
}�vא��א�0I �,�א �

∑∑∑∑
====

≠≠≠≠====
p

j
j pSx

1

� �

)(:'pن�
x
p

Ss jj ====�،)2���:
S

S
s j

j :و�،�====
p

S

p
x

S j∑∑∑∑========� �

�(�א
���,��-!$,�א�! ! ,�א)P �,�# "�א
}��vא�0I ��א
-���k_ن��-��א�]�ط������,������f�!N�X�2א�! ! ,�א���?�,�א

���א�]�ط��،�א�!��-O�2ل�_ذא�����
:�و�# "�א
}��vא
j

ija
ij s

y
y ====� �

A�−������)��א����	�א��������:�ijjijijij SCTy εεεε++++++++++++====�،��?24ن���b�':� �
 ����ijijij CTy ++++====~،� �

 ����ijijij yyz ~~ −−−−====����������Q�N�،:ijjij Sz εεεε++++====~،� �

����∑∑∑∑
−−−−

====−−−−
====

1

11
1 m

i
ijj z

m
S،� �

∑∑∑∑:�א�]�ط������
====

====
p

j
jS

1

��א�]�ط،0-O�2و_ذא�����:�SSs jj −−−−====،� �

����0Iא��)��,�����f�!N�� 2��$��,� :jijא�! ! ,�א
a
ij syy −−−−====�.������������� �

�I9¦ض��9|���:א�ط#�$��א."	دא#���−4−1−2−3��lBא�-��,2Bو���,�����,	���،�p====24?��; ! ,�ز�?�,�ذא��
d-'�,�Eא�[#�,	��qو�،�،���$��kbvو��'Y$א��א���K�
���,� 0Iא��,	��
�� �,�¥4l��Iא�t�9�,��C#(�א �

�)Dummy variables(�،و�������)1111(    :    � �
��,P�^�a����k0Iא)ول����l�[
01،�و����0Iل�א)^�tD1�c_ذא����D9א ====tD� �
�����9�Yא��k0I����,P����aאl�[
02،�و�����0Iل�א)^�tD2c_ذא����D9א ====tD� �
��aא���,P����k0Iא�Q��Y_ذא����D9א����l�[
tD3c�^(�0ل�אI���03،�و� ====tD� �
��aא���,P����k0Iא��א������l�[
04،�و�����0Iل�א)^�tD4�c_ذא����D9א ====tD� �

�����,��#�,I0�א��<$����و�kb[א��,��N���,� 0Iא��,R4m�)bو�����:� �

∑∑∑∑
−−−−

====
++++++++====

1

1

p

j
tjtjt uDy γγγγαααα� �

                                                 
)1111(�R�
    �.�98،�ص�]N−02]$�ن.م[��(�א



                                                                  

                                    التوقع بالمبيعات وأهم طرقهالتوقع بالمبيعات وأهم طرقهالتوقع بالمبيعات وأهم طرقهالتوقع بالمبيعات وأهم طرقه: : : : الفصل الأول الفصل الأول الفصل الأول الفصل الأول                                                             
  

»64«  

�����א��C,�א%�אb��,�E(������@����א�]�kbא�������:� �

tttt

jt

uDDD
t

p

j

D

jt

ey

y

...

.

321
321

1

1

γγγγγγγγαγαγαγαγ

γγγγαααα

====⇒⇒⇒⇒

==== ∏∏∏∏ −−−−

====� �

� �
�:و��;��$�ل�א��2�O �,�א� ��k0O�?'�،,�$�2B�S# "�א������ �

ttttt uDDDw ++++++++++++++++==== 332211 lnlnlnln)ln( γγγγγγγγγγγγαααα� �
�3��،o�+^ª�����	+'¦אض�א���ز2��א���4א�l0,(:و(~ 2σσσσNut.� �

���2א�?$�ذج�א�!��-.��+�2-,�א
������א��c�K0א���د2,�و2-L�X�)�OLS(����
��f��S��l�|�}Neא
}��vא�)b����،�و
�Q�א�����Cد�א�R*�و	!�4א�l،�و��א��אαααα���
,�P)(��א
��د�,،�و� �0Oل�# "�א
}��vאe�����.��!9��?l���א��א

�:��,�א��� �

o �,���$>א���,��Cא���:∑∑∑∑∑∑∑∑
−−−−

====

−−−−

====
−−−−====⇒⇒⇒⇒====++++

1

1

1

1

0
p

j
j

p

j
ppj SSSS،�    

o �,�Eא�∑∑∑∑�:��א��C,�א%
−−−−

====
−−−−====

1

1

p

j
jp SPS    

�� �Y$א����K�
��?�4l�k2�9��?9p'�،��E�0N_�3א�א)^��و19{���א��S�Q�א�����Cن�א���,��Nو��)(P��?l���א��א.� �
Eא��:�����¦�L*�# "�א�?��Oא������و02	�Wא�?$�ذج�א��<$����و�א% �

tjt

P

j
jt uDBy ++++==== ∑∑∑∑

====1

� �

tu
P

j

Djt
jt eBy 






==== ∏∏∏∏
====1

    

،�¥4l��2��(�א
����,�#��l	��aB#(�א�	�א��א�?��,��(�#$ �,�א��-�,�����و��א)^�،��bLن�א�! ! ,�א���?�,�א �
�3��:tt

a
tt yyye ˆ−−−−========.� �

�،,��C�¥4אl������_ز�3و�bLن�#$ �,�א������k��-
0 �,���$Y ,���_��',�א
}���vא�0I ��אIא��<$���,(א�,�א��,��Cو�)א��،
,����
��aאl�[
�T+L(�*!N�,$Ee(���א��a¦I)א��C,�א%�א�E,�(�����|���א�,����L�,-2�+���@� #��? 0����وא�[��b9ن�

�*�b9�،eY�,�א
��Rد��I'�aא��C,�א��<$���,�eא��:� �
j

a
LTjLT Syy ++++==== ++++++++ ,ˆˆ

,� �
���:א�"�ذ(��−4−2 �

�)b��،f�+-�;:ذج�א�m�)$ً��و�$Eدא�v�	��kb[��,� 0Iא��,R4m)�1111(,-2���" #4א�א��ل�l����0�-9�A�;و�،�D��l�−�

�.)Holt-Winters(و2?¦ز� �

                                                 
)1111(aB�+�
��א������tאRא���وذ��������!Cא�oא�R_��������0א��DveL��    .��9{��א��Bא;,�א��+	�-�,�،����-



                                                                  

                                    التوقع بالمبيعات وأهم طرقهالتوقع بالمبيعات وأهم طرقهالتوقع بالمبيعات وأهم طرقهالتوقع بالمبيعات وأهم طرقه: : : : الفصل الأول الفصل الأول الفصل الأول الفصل الأول                                                             
  

»65«  

�!�Holt-Winters�(:,$l(و�"�#ز�−ط#�$���و����−4−2−1�zb�L�,-2�+�¥4א�lو�)��e��Winters،��:�'��,�
l�,د�����g_�D��Holt�،�"�N�،�2�Oא���)��kb[�و��2�
��	,�א
���,،�و�b(�����,�א�?$�ذج��א%���,P��L ��א

�̄�9Gو��,ueYא����	��
���א�f2 ���2<�و��$���:� �

����������������������������������������
pttt

tttt

tt
a
tt

szs

ryyr

ryyy

−−−−

−−−−−−−−

−−−−−−−−

−−−−++++====
−−−−++++−−−−====

++++−−−−++++====

)1()(

)1()~~(

)~)(1()(~

11

11

ββββββββ
γγγγγγγγ

αααααααα
� �

���Q�N:pttא��C,�א��<$���,�
a
t syy
t ttt:و�،�====−−−−−−−− yyz ~−−−−====�،�� �

,�Eא�:����?$����א��C,�א%
pt

ta
t s

y
y

−−−−

:�����و====
t

t
t y

y
z ~====�.� �

k2��!�و2,�
}�vא��א�!?,�א�[�،�و����ز��¥4lא�+�2-,����9@��ذא�L,�א����aBو������D!���,� 0Iא���@Lא�v{�و���������bLن�
�l��2# "��;�س����K0L$�ع��������א�	�א�����f�!N�X�2��$�Xαααα،ββββ،γγγγא�-�،�	 @���و���

t
eRSS∑∑∑∑ ∑∑∑∑====�،

�)2�te�3و�!L��:ttt yye ˆ−−−−====�،��lBو��:��<$���,��2��$ ��!*���א���C.�א%�א�E,�وא�tŷو� �
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1999 2000 2001 2002 2003 2004 2005 2006 

t  tI  t  tI  t  tI  t  tI  t  tI  t  tI  t  tI  t  tI  

1 9 13 24 25 43 37 54 49 15 61 8 73 26 85 18 

2 6 14 Ω1 26 73 38 11 50 4 62 3 74 12 86 51 

3 2 15 14 27 22 39 46 51 30 63 70 75 20 87 81 

4 79 16 62 28 27 40 80 52 74 64 52 76 65 88 58 

5 76 17 71 29 82 41 5 53 17 65 61 77 87 89 90 

6 34 18 50 30 47 42 13 54 85 66 66 78 78 90 36 

7 53 19 40 31 41 43 86 55 69 67 72 79 60 

8 45 20 42 32 10 44 23 56 75 68 35 80 16 

9 49 21 77 33 29 45 32 57 67 69 37 81 55 
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12 31 24 38 36 56 48 7 60 21 72 25 84 59  
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����س� �-  +  -  +  +  +  +  
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• Estimation Command : 
       ==================== 
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• Estimation Command : 
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D��%���א������7ل�����>%;�א�:%:%��א�+/"���א����X/�0:א�����t��V��"ذج�א��.$�;�د�:KP�X/�u7'�א�:"��7"2006 �

�א���*�w�U,""��א��ل�	P?�و>%;�א���X/�evא��،)SCHB(�و�/la�Xل�א�l>"��>%;�و������U)��א12"�$�0/���ز��ن�������

�(�x�!���7��،�����E���)����5ل�k�:9 ����א���7ز�א��<�����7�9?� ���א��S��،�(�4	ن� �א��=���S	�57��:9���P)�5אIدوא��א��%���������������

������������������،5)y���،�"�
":)��bl6)א�����S9:�
��>%;�א�:ق�א}%*�א�jص���12"�0א��=��%���P	و�،�Q�L:O�"/�����S�?P	

،�%�/��k�:9ل��x�!���7%دوא��א��Iא�X/��ً]���57��:9�S��(�4א����$�la�X/��"m$S�Bل�א����"��א���א���P	ن� � �

م����sא��>%7?��(�'��������������א��P2ج،�و�k�:9א������،��،��א�N+ون���������������>%(;��א>�7(�دאً�$��B	ن�א�:~ول�א����eM{���7א��

��Uא��א���
�X/��ً�lא��وP��Z��م������Fو��،��M�J$2وא����دوא��א����Iق�א��%���7وא�
و��א��la�X/��"7ل� �א�א���Bq،�א�

�`�	 �eو	������ق�����$s���:�~د��א��Os���������'(وא�(\��7"(����(��>%(;���������","(+،���−�א�����>%;�א��`�א���kJوא���567!��������

�������X��)��6(�0א������Z)وذ��،*���dא�����%��א����
א�����D����P(��/(������(��א�(:��אI�(*�������،�א�:%:%��א�+/"���א����/�e)n

א�
���Fذج�	�a`���9]��"�7،�א��:��������������������. ARCH-GARCHذجو)���Z$�و�"�����א��א�� �

�����A��ل���و�Jא�����iM��"א��X/��%��;%<��،�����!���M�)W��) א�P�\وא�����W�د��%��/�Xא��P�[��iM��"9?�א�� �X/��ً�l
Pوא

�`�aI:���א�:��و�7%~�א�~���QYא��
9��6(Iא�� kv9?�א�"�7ذج�و� �X/د���K��2�5א��������������.���������������������������������������� �

� �

� �

� �
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1−���'(+ (��>,('�����:��Vא��و��Pא�\����FDذج�א���%7'�אI�*،�و �א��","+��9
*��iM��P	���X/�k6,��X:$−�ن��������

ن��k)vد���(���ذא�)(�ن���������������������،א�\��,�mP���7م����B��9א�"�7ذج�א�aI`�و��),9��k)aIא���) ���/D�و������*�sOن�א�������א�(\��9(

����*%�Kن�א�Pא����������،�dא���*���Iن�אPم�/��א����l���S���و�����E���O�U2	ن� ���א�
�ق�w�S,"���/�����א��)���������%�m ���א�

�א������.�א��و�����ن�و����!�א�:%:��א�+/"�����5א� �

2−����'(�(��������(����X),wא>���� (��)��������:�����57","+�א�\��u��9	���������������89−ن���������%����X)K����u)a�;)%<��)7�����

��B$א������X/��6(	�����������9�����q����%�9��/���"/��W�a�،�6��9����א�"7(ذج�������،���א�"7ذج�)د���(�א>��7د ��>%;��א>)����De)n�X/و

�א�����.א���eMl%:%:%��א�+/"�����5א� �

3−������
��א�� �V%
�9�Z��(א����د�/�4 <u��/وز�y���50������)�0P�(��7%د���א����0P�(��7א��4 �א��	)uو)%�،�/�4 

�V%
�9�Z��(א��،�و
%�Vא��De/��W�a����x��D�7א����م�����א����7ل�	)�uو	���E��Rא�����Q�7���א���K�(�;%<ن�.�   

א�
���Fذج−4������א��(א�*����S	�ARCH-GARCH �،����"P$�و�"�����א��א�����a����"7���"P	�Zذ�،������
9��
�:P

������O�،���Nא9*�א��א����אp2ذج�א���دא�x�5aل�א�7"������/�������6J����P	�>	�،��M�J$����"�/�kv�*א����P	ن� �9?�א��


�Lא��אز��L!�دא���א2���9ط�א��א9*�א�,%��א��67j���5�(ACF )��M+وא���)PACF(���Dא�*�א����.����:%:%��א�� �

�א�(��א��
����(��و (*�������������)��sO�Zن����−5��l�)��Sم�/(������(�� �9(?������������(�����4א����(���א��א�:%:%��א�+/"���א�\�9"�و�"� ��!�א�

4��א�\��9م�������/�5/��א�(:l��5א�+/"�(��א�(\��V)%������+)�7�9א�(������و،���ARCH-GARCHא�"�7ذج��)Volatility(�،

��א�"�7ذج�9,ن������وQ�א����	ن�	)����6� ������
9��5�l:א��������א�+/"�����>%;�א����W�a��
�I���W��eא�/9�56و)(����Z،��!�א��

������،��������א��و����/k�9�56א��	������W]�א���������l7!�א�)M�Kא������	����F�Z��(و�،������`�:)/�;)%<���)���
9�����)7(��	ن��(

���{�y/��?�א����K%�N%א�J��2د�א�,%*���.� �

� �

�����8P��7(�������������9
(*�F(�ذج���(�S��)�"/+�5א��l:ذج�א��F��
א�����ن�א�:%(:%���،��k4!�א�E��kaI	ن���ق�א��)(��)��$�!��

����������̀ �aI��dO�X/���"/+א�:%:%��א���ن�א��<�9:%,?� �Pא����������!��D��9���" ن�	�>	�،�����R���9�5،�א�+/"���ذא����و)�

��dא�"�7ذج�א����Q'7����O�א��א��א9*�א�1986(����<��4)(�)��:�p2ذج�א�F�VAR�(Vector Autoregressive)�،

���Dא���
�����/�����4دون������J	و�����M���Pوא��<��"�,'�!��د�אج�>�د�)�]�وא�\�و)����A����5ذ)����Z%9��/�5/���9א��

��Sو!�)�5א���د���%aא��.�و/"���X/�Vא���kא��א�~����a,�5א�����Dא��א� �
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�אد�א�"�7ذج�א�J��2د��،�������−1<��!�R�אم�א���N�����7�9א������ ��
%����Vد� ��(������א��K%�N،�و �א���وא���א�5Mوא�:�"���

������Pא��������!��JJN�/و��W�a��،������y��Pא���D
�ن�>���%7א��q%��5و�9����Z%9א�����F�E����Pذج�������q8א�,�X/�k6א��

��א����k)aI(�ز�F(�ذج�����������) ���
��א�5M�Qא��<�$��x�!�bل�א�������א�����و)�א�א�����xuא����J)JN،�ذ�9(:�
א��

אن�/��ود�،� ���א�:�>��א�,(���������������k����א���k�(��<�:����D،���א}�)���وא�"�7ذج�א����nل�la�!���%
��א�:������א���و�

����P�5�%א������!��،��������������k6,א>���د�א������9�!�e�:8���ً7�/�lً/�<���(o�����5�6789���%
���E���O�U2د����א����l�JKא�������א�

��������وذ��Z!���5א��%/���א�,��O(��وא��(KO���O(*����������،���אIدא��א�m"%��56/Iم�א�J��2د<����/�Xא}%�%�X,w�?Po��Lو��Uو�e�7J9و�دא

�(��و�%�(�5א����P(���وא�(\����������������������������!��J)א���V)Pא��	�kv�X/�?Pא���(ل�	ن�9,(ن�����"PsO�،���:د<�א��J��2م�א���5א���

F�=������א�4��א��P2م�א�<�!�'�M�5א���/�5א��D6���Pدl��!��7M���0ذج�א}�)���/�زא��.� �

W�a(��/"�(��א�(\��7�9(+�����،�،	و�א2���Kد��/("����eא���57>%;�9,��Xא��2�א��א����JJN!�א�"7����وא����س�א�J��2د<������−2

�����'(��،�F�،�VAR،...�����k)v�X)7O(�ذج��F�E���O�)U2��،+","�ARCH-GARCH(�ذج������−���������>%;��vא���Fذج��(

א�~�(:���א�+א��M(��89(:������(�א�א�"(:��/(�Xא��(:��kא�(�<���(+���������������������/���XوSCHB(� kv(����)��א���ل�وא�"
��	ن���9;���

�.א��4א���Mوא��%���X/�k6(�!���MאI$��ن� �

3−������������e�)ن��	��)Q�5])OIא�X/:�،�و��5א�~aא��دא��אم��9"����א�����א��X/��K%�N	��5>�%"��>���%7א��ذ�א���אN��א�����Uو
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�	
����2003دول��������א� �

TABLEAU DES COMPTES DE RESULTATS 2003  

  

  
                        Date de clôture 31/12/2003   

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

� �

�������������������������������������������� �

� �

� �

� �

SCHB CONSOLIDE  Dossier  

Adresse  

CREDIT DEBIT  DESIGNATION 

  

Cpt  

0.00 
 

  
0.00 

Vente de marchandises  

Marchandises consommées 
70  
60  

 0.00 Marge Brute 80 

0.00 
2 191 256 125.44 

0.00 
(3268251.39) 

0.00 
0.00 

 

 
 
 
 
 
 
1 020 325 356.98 
443 989 212.04 

Marge Brute  

Production vendue 
Production stockée 
Produit Entreprise p/elle  
Prestation Fournies 
Transfert charges de production 
Matières & Fournit Consommées 
Service 

80  
71  
72  
73  
74  
75  
61  
62 

 733 504 116.29 Valeur Ajoutée 81 

733 504 116.29  

60046927.82  

0.00  

29989013.80 

 

 

 

386 205 603.18 
57 630 724.44 
25 474 427.55 
24 396 116.91 
417 074 431.24 

Valeur Ajoutée  

Produits Divers  

Transfert Charges D'entreprise  

Frais de Personnel 
Impôt & Taxes  
Frais Financiers 
Frais Divers 
Dotation aux Amortissement 

81  
77  
78  
63  
64  
65  
66  
68 

( 87 241 245.41)  Résultat d'Exploitation  83 

183 582  743.70  
69 640 218.85 

Produits hors Exploitation  

Charges hors Exploitation 
79  
69 

113 942 524.85  Résultat hors Exploitation 84 

( 87 241 245.41) 
113942524.85 

 Résultat d'Exploitation   

Résultat Hors Exploitation 
83  
84 

26 701 279.44  Résultat Brut de l'exercice 800 

 3 513 327.00 Impôts sur les Bénéfices 889 

23 187 952.44  Résultat de l'exercices 88 
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	��دول���������������������������������������2004�����א� �
TABLEAU DES COMPTES DE RESULTATS 2004                             

  
 
                    Date de clôture 31/12/2004  

   
 

 
 
 
 
  

  

  

  

  

  

��������������������������������������������������������������������� �

� �

� �

� �

� �

� �

� �

� �

� �

� �

� �

� �

� �

� �

� �

� �

� �

� �

� �

� �

SCHB CONSOLIDE  Dossier 
Adresse  

  

  

CREDIT DEBIT  DESIGNATION 
 

Cpt 

20 196 018.30  
13 593 780.22 

Vente de marchandises  

Marchandises consommées 
70  
60  

 6 602 238.08 Marge Brute 80 

6 602 238.08 
2 499 066 063.42 
12 397 5081.78 

0.00 
1 254 200.00 
22 693 389.80 

 
 

 
 
 
 
 
 

1 067 813 940.05 
401 338 677.58 

Marge Brute  

Production vendue 
Production stockée 

Produit Entreprise p/elle 
Prestation Fournies 

Transfert charges de production 
Matières & Fournit Consommées 

Service 

80  
71  
72  
73  
74  
75  
61  
62 

 1 184 384 355.45 Valeur Ajoutée 81 

1 184 384 355.45 
42 294 451.85 
10 979 352.43 

 
 
 

437 432 407.67 
59 703 349.98 
28 139 891.35 
32 176 245.95 
465 296137.56 

Valeur Ajoutée  

Produits Divers  

Transfert Charges D'entreprise  

Frais de Personnel 
Impôt & Taxes 
Frais Financiers 

Frais Divers 
Dotation aux Amortissement 

81  
77  
78  
63  
64  
65  
66  
68 

214 910127.22  Résultat d'Exploitation 83 

39 930 455.18  
95 447 070.88 

Produits hors Exploitation  

Charges hors Exploitation 
79  
69 

(55 516 615.70)  Résultat hors Exploitation 84 

214 910127.22 
(55 516 615.70) 

 Résultat d'Exploitation  

Résultat Hors Exploitation 
83  
84 

159 393 511.52  Résultat Brut de l'exercice 800 

 21 258 539.02 Impôts sur les Bénéfices 889  

13 813 4972.5  Résultat de l'exercices 88 
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TABLEAU DES COMPTES DE RESULTATS 2005                           

  

  
                  Date de clôture 31/12/2005  

  
 
 
 

 
 
 

 
 

 
  

  

� �

� �

� �

� �

� �

� �

� �

� �

� �

� �

� �

� �

� �

� �

� �

� �

� �

� �

� �

� �

SCHB CONSOLIDE Dossier 
Adresse 

CREDIT DEBIT  DESIGNATION  Cpt  

6 068 092.82  
4 239750.35 

Vente de marchandises  

Marchandises consommées 
70  
60  

1 828 342.47  Marge Brute 80 

1 828 342.47 
2 714 640 305.37 

36 474 732.08 
0.00 
0.00 

30 207 866.70 

 
 
 
 
 
 
1 008 745 381.01 
422 570 286.40 

Marge Brute  

Production vendue 
Production stockée 
Produit Entreprise p/elle  
Prestation Fournies 
Transfert charges de production 
Matières & Fournit Consommées 
Service 

80  
71  
72  
73  
74  
75  
61  
62 

51 835 579.21  Valeur Ajoutée 81 

1 351 835 579.21 
43 627 285.21 
43 495 175.39 

 
 
 
462 808 701.58 
59 177 347.84 
60 880 458.06 
30 639 776.67 
458 810171.48 

Valeur Ajoutée  

Produits Divers  

Transfert Charges D'entreprise  

Frais de Personnel 
Impôt & Taxes  
Frais Financiers 
Frais Divers 
Dotation aux Amortissement 

81  
77  
78  
63  
64  
65  
66  
68 

366 641 584.15  Résultat d'Exploitation  83 

79 842 554.02  
145 282 862.34 

Produits hors Exploitation  

Charges hors Exploitation 
79  
69 

 (65 440 308.32) Résultat hors Exploitation 84 

366 641 584.15  
(65 440 308.32) 

Résultat d'Exploitation   

Résultat Hors Exploitation 
83  
84 

301 201 275.83  Résultat Brut de l'exercice 800 

 0.00 Impôts sur les Bénéfices 889 

301 201 275.83  Résultat de l'exercices 88 
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� �
Correlogram of Residuals of ARMA (0,16) Model  
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� �
Correlogram of Residuals of ARMA(15,0) Model  

� �

� �

� �
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Correlogram of Residuals of ARMA(15,1) model 

� �

� �

� �



»229«� �

�]7[א����������ق� �

 

 
Correlogram of Residuals of ARMA(15,9) Model           
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            Correlogram of Residuals squared of AR (15) Model           
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Fonction de répartition ΠΠΠΠ de la loi normale centrée 
réduite.  

Probabilité de trouver une valeur inférieure à u .  

ΠΠΠΠ (-u) = 1 - ΠΠΠΠ (u)  
 

uuuu    0.000.000.000.00    0.010.010.010.01    0.020.020.020.02    0.030.030.030.03    0.040.040.040.04    0.050.050.050.05    0.060.060.060.06    0.070.070.070.07    0.080.080.080.08    0.090.090.090.09    

0.00.00.00.0    0.500000.500000.500000.50000    0.503990.503990.503990.50399    0.507980.507980.507980.50798    0.511970.511970.511970.51197    0.515950.515950.515950.51595    0.519940.519940.519940.51994    0.523920.523920.523920.52392    0.527900.527900.527900.52790    0.531880.531880.531880.53188    0.535860.535860.535860.53586    

0.10.10.10.1    0.539830.539830.539830.53983    0.543800.543800.543800.54380    0.547760.547760.547760.54776    0.551720.551720.551720.55172    0.555670.555670.555670.55567    0.559620.559620.559620.55962    0.563560.563560.563560.56356    0.567490.567490.567490.56749    0.571420.571420.571420.57142    0.57535 0.57535 0.57535 0.57535     

0.20.20.20.2    0.579260.579260.579260.57926    0.583170.583170.583170.58317    0.587060.587060.587060.58706    0.590950.590950.590950.59095    0.594830.594830.594830.59483    0.598710.598710.598710.59871    0.602570.602570.602570.60257    0.606420.606420.606420.60642    0.610260.610260.610260.61026    0.614090.614090.614090.61409    

0.30.30.30.3    0.617910.617910.617910.61791    0.621720.621720.621720.62172    0.625520.625520.625520.62552    0.629300.629300.629300.62930    0.633070.633070.633070.63307    0.636830.636830.636830.63683    0.640580.640580.640580.64058    0.644310.644310.644310.64431    0.648030.648030.648030.64803    0.651730.651730.651730.65173        

0.40.40.40.4    0.655420.655420.655420.65542    0.659100.659100.659100.65910    0.662760.662760.662760.66276    0.666400.666400.666400.66640    0.670030.670030.670030.67003    0.673640.673640.673640.67364    0.677240.677240.677240.67724    0.680820.680820.680820.68082    0.684390.684390.684390.68439    0.687930.687930.687930.68793    

0.50.50.50.5    0.691460.691460.691460.69146    0.694970.694970.694970.69497    0.698470.698470.698470.69847    0.701940.701940.701940.70194    0.705400.705400.705400.70540    0.708840.708840.708840.70884    0.712260.712260.712260.71226    0.715660.715660.715660.71566    0.719040.719040.719040.71904    0.722400.722400.722400.72240    

0.60.60.60.6    0.725750.725750.725750.72575    0.729070.729070.729070.72907    0.732370.732370.732370.73237    0.735650.735650.735650.73565    0.738910.738910.738910.73891    0.742150.742150.742150.74215    0.745370.745370.745370.74537    0.748570.748570.748570.74857    0.751750.751750.751750.75175    0.754900.754900.754900.75490    

0.70.70.70.7    0.758040.758040.758040.75804    0.761150.761150.761150.76115    0.764240.764240.764240.76424    0.767300.767300.767300.76730    0.770350.770350.770350.77035    0.773370.773370.773370.77337    0.776370.776370.776370.77637    0.779350.779350.779350.77935    0.782300.782300.782300.78230    0.78524 0.78524 0.78524 0.78524     

0.80.80.80.8    0.788140.788140.788140.78814    0.791030.791030.791030.79103    0.793890.793890.793890.79389    0.796730.796730.796730.79673    0.799550.799550.799550.79955    0.802340.802340.802340.80234    0.805110.805110.805110.80511    0.807850.807850.807850.80785    0.810570.810570.810570.81057    0.813270.813270.813270.81327    

0.90.90.90.9    0.815940.815940.815940.81594    0.818590.818590.818590.81859    0.821210.821210.821210.82121    0.823810.823810.823810.82381    0.826390.826390.826390.82639    0.828940.828940.828940.82894    0.831470.831470.831470.83147    0.833980.833980.833980.83398    0.836460.836460.836460.83646    0.838910.838910.838910.83891    

1.01.01.01.0    0.841340.841340.841340.84134    0.843750.843750.843750.84375    0.846140.846140.846140.84614    0.848490.848490.848490.84849    0.850830.850830.850830.85083    0.853140.853140.853140.85314    0.855430.855430.855430.85543    0.857690.857690.857690.85769    0.859930.859930.859930.85993    0.862140.862140.862140.86214    

1.11.11.11.1    0.864330.864330.864330.86433    0.866500.866500.866500.86650    0.868640.868640.868640.86864    0.870760.870760.870760.87076    0.872860.872860.872860.87286    0.874930.874930.874930.87493    0.876980.876980.876980.87698    0.879000.879000.879000.87900    0.881000.881000.881000.88100    0.882980.882980.882980.88298    

1.21.21.21.2    0.884930.884930.884930.88493    0.886860.886860.886860.88686    0.88877 0.88877 0.88877 0.88877     0.890650.890650.890650.89065    0.892510.892510.892510.89251    0.894350.894350.894350.89435    0.896170.896170.896170.89617    0.897960.897960.897960.89796    0.899730.899730.899730.89973    0.901470.901470.901470.90147    

1.31.31.31.3    0.903200.903200.903200.90320    0.904900.904900.904900.90490    0.906580.906580.906580.90658    0.908240.908240.908240.90824    0.909880.909880.909880.90988    0.911490.911490.911490.91149    0.913090.913090.913090.91309    0.914660.914660.914660.91466    0.916210.916210.916210.91621    0.917740.917740.917740.91774    

1.41.41.41.4    0.919240.919240.919240.91924    0.920730.920730.920730.92073    0.922200.922200.922200.92220    0.923640.923640.923640.92364    0.925070.925070.925070.92507    0.926470.926470.926470.92647    0.927850.927850.927850.92785    0.929220.929220.929220.92922    0.930560.930560.930560.93056    0.931890.931890.931890.93189    

1.51.51.51.5    0.933190.933190.933190.93319    0.934480.934480.934480.93448    0.935740.935740.935740.93574    0.936990.936990.936990.93699    0.938220.938220.938220.93822    0.939430.939430.939430.93943    0.940620.940620.940620.94062    0.941790.941790.941790.94179    0.942950.942950.942950.94295    0.944080.944080.944080.94408    

1.61.61.61.6    0.945200.945200.945200.94520    0.946300.946300.946300.94630    0.947380.947380.947380.94738    0.948450.948450.948450.94845    0.949500.949500.949500.94950    0.950530.950530.950530.95053    0.951540.951540.951540.95154    0.952540.952540.952540.95254    0.953520.953520.953520.95352    0.954490.954490.954490.95449    

1.71.71.71.7    0.955430.955430.955430.95543    0.956370.956370.956370.95637    0.957280.957280.957280.95728    0.958180.958180.958180.95818    0.959070.959070.959070.95907    0.959940.959940.959940.95994    0.960800.960800.960800.96080    0.961640.961640.961640.96164    0.962460.962460.962460.96246    0.963270.963270.963270.96327    

1.81.81.81.8    0.964070.964070.964070.96407    0.964850.964850.964850.96485    0.965620.965620.965620.96562    0.966380.966380.966380.96638    0.967120.967120.967120.96712    0.967840.967840.967840.96784    0.968560.968560.968560.96856    0.969260.969260.969260.96926    0.969950.969950.969950.96995    0.970620.970620.970620.97062    

1.91.91.91.9    0.971280.971280.971280.97128    0.971930.971930.971930.97193    0.972570.972570.972570.97257    0.973200.973200.973200.97320    0.973810.973810.973810.97381    0.974410.974410.974410.97441    0.975000.975000.975000.97500    0.975580.975580.975580.97558    0.976150.976150.976150.97615    0.976700.976700.976700.97670    

2222.0.0.0.0    0.977250.977250.977250.97725    0.977780.977780.977780.97778    0.978310.978310.978310.97831    0.978820.978820.978820.97882    0.979320.979320.979320.97932    0.979820.979820.979820.97982    0.980300.980300.980300.98030    0.980770.980770.980770.98077    0.981240.981240.981240.98124    0.981690.981690.981690.98169    

2.12.12.12.1    0.982140.982140.982140.98214    0.982570.982570.982570.98257    0.983000.983000.983000.98300    0.983410.983410.983410.98341    0.983820.983820.983820.98382    0.984220.984220.984220.98422    0.984610.984610.984610.98461    0.985000.985000.985000.98500    0.985370.985370.985370.98537    0.985740.985740.985740.98574    

2.22.22.22.2    0.986100.986100.986100.98610    0.986450.986450.986450.98645    0.986790.986790.986790.98679    0.987130.987130.987130.98713    0.987450.987450.987450.98745    0.987780.987780.987780.98778    0.988090.988090.988090.98809    0.988400.988400.988400.98840    0.988700.988700.988700.98870    0.988990.988990.988990.98899    

2.2.2.2.3333    0.989280.989280.989280.98928    0.989560.989560.989560.98956    0.989830.989830.989830.98983    0.990100.990100.990100.99010    0.990360.990360.990360.99036    0.990610.990610.990610.99061    0.990860.990860.990860.99086    0.991110.991110.991110.99111    0.991340.991340.991340.99134    0.991580.991580.991580.99158    

2.42.42.42.4    0.991800.991800.991800.99180    0.992020.992020.992020.99202    0.992240.992240.992240.99224    0.992450.992450.992450.99245    0.992660.992660.992660.99266    0.992860.992860.992860.99286    0.993050.993050.993050.99305    0.993240.993240.993240.99324    0.993430.993430.993430.99343    0.993610.993610.993610.99361    

2.52.52.52.5    0.993790.993790.993790.99379    0.993960.993960.993960.99396    0.994130.994130.994130.99413    0.994300.994300.994300.99430    0.994460.994460.994460.99446    0.994610.994610.994610.99461    0.994770.994770.994770.99477    0.994920.994920.994920.99492    0.995060.995060.995060.99506    0.995200.995200.995200.99520    

2.62.62.62.6    0.995340.995340.995340.99534    0.995470.995470.995470.99547    0.995600.995600.995600.99560    0.995730.995730.995730.99573    0.995850.995850.995850.99585    0.995980.995980.995980.99598    0.996090.996090.996090.99609    0.996210.996210.996210.99621    0.996320.996320.996320.99632    0.996430.996430.996430.99643    

2.72.72.72.7    0.996530.996530.996530.99653    0.996640.996640.996640.99664    0.996740.996740.996740.99674    0.996830.996830.996830.99683    0.996930.996930.996930.99693    0.997020.997020.997020.99702    0.997110.997110.997110.99711    0.997200.997200.997200.99720    0.997280.997280.997280.99728    0.997360.997360.997360.99736    

2.82.82.82.8    0.997440.997440.997440.99744    0.997520.997520.997520.99752    0.997600.997600.997600.99760    0.997670.997670.997670.99767    0.997740.997740.997740.99774    0.997810.997810.997810.99781    0.997880.997880.997880.99788    0.997950.997950.997950.99795    0.998010.998010.998010.99801    0.998070.998070.998070.99807    

2.92.92.92.9    0.998130.998130.998130.99813    0.998190.998190.998190.99819    0.998250.998250.998250.99825    0.998310.998310.998310.99831    0.998360.998360.998360.99836    0.998410.998410.998410.99841    0.998460.998460.998460.99846    0.998510.998510.998510.99851    0.998560.998560.998560.99856    0.998610.998610.998610.99861    

3.03.03.03.0    0.998650.998650.998650.99865    0.998690.998690.998690.99869    0.998740.998740.998740.99874    0.998780.998780.998780.99878    0.998820.998820.998820.99882    0.998860.998860.998860.99886    0.998890.998890.998890.99889    0.998930.998930.998930.99893    0.998960.998960.998960.99896    0.999000.999000.999000.99900    

3.13.13.13.1    0.999030.999030.999030.99903    0.999060.999060.999060.99906    0.999100.999100.999100.99910    0.999130.999130.999130.99913    0.999160.999160.999160.99916    0.999180.999180.999180.99918    0.999210.999210.999210.99921    0.999240.999240.999240.99924    0.999260.999260.999260.99926    0.999290.999290.999290.99929    

3.23.23.23.2    0000.99931.99931.99931.99931    0.999340.999340.999340.99934    0.999360.999360.999360.99936    0.999380.999380.999380.99938    0.999400.999400.999400.99940    0.999420.999420.999420.99942    0.999440.999440.999440.99944    0.999460.999460.999460.99946    0.999480.999480.999480.99948    0.999500.999500.999500.99950    
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Cette table donne les fractiles FP de la loi de khi 
deux 

à νννν degrés de liberté: P = Probabilité ( χχχχ² <<<< FP ) 

 
P 

νννν 

        0.010.010.010.01    0.020.020.020.02    0.050.050.050.05    0.10.10.10.1    0.20.20.20.2    0.30.30.30.3    0.40.40.40.4    0.50.50.50.5    0.70.70.70.7    0.750.750.750.75    0.80.80.80.8    0.90.90.90.9    0.950.950.950.95    0.980.980.980.98    0.990.990.990.99    

1111    0.0000.0000.0000.000    0.0010.0010.0010.001    0.0040.0040.0040.004    0.0160.0160.0160.016    0.0640.0640.0640.064    0.1480.1480.1480.148    0.2750.2750.2750.275    0.4550.4550.4550.455    1.0741.0741.0741.074    1.3231.3231.3231.323    1.6421.6421.6421.642    2.7062.7062.7062.706    3.8413.8413.8413.841    5.4125.4125.4125.412    6.6356.6356.6356.635    

2222    0.0200.0200.0200.020    0.0400.0400.0400.040    0.1030.1030.1030.103    0.2110.2110.2110.211    0.4460.4460.4460.446    0.7130.7130.7130.713    1.0221.0221.0221.022    1.3861.3861.3861.386    2.4082.4082.4082.408    2.7732.7732.7732.773    3.2193.2193.2193.219    4.6054.6054.6054.605    5.9915.9915.9915.991    7.8247.8247.8247.824    9.2109.2109.2109.210    

3333    0.1150.1150.1150.115    0.10.10.10.185858585    0.3520.3520.3520.352    0.5840.5840.5840.584    1.0051.0051.0051.005    1.4241.4241.4241.424    1.8691.8691.8691.869    2.3662.3662.3662.366    3.6653.6653.6653.665    4.1084.1084.1084.108    4.6424.6424.6424.642    6.2516.2516.2516.251    7.8157.8157.8157.815    9.8379.8379.8379.837    11.34511.34511.34511.345    

4444    0.2970.2970.2970.297    0.4290.4290.4290.429    0.7110.7110.7110.711    1.0641.0641.0641.064    1.6491.6491.6491.649    2.1952.1952.1952.195    2.7532.7532.7532.753    3.3573.3573.3573.357    4.8784.8784.8784.878    5.3855.3855.3855.385    5.9895.9895.9895.989    7.7797.7797.7797.779    9.4889.4889.4889.488    11.66811.66811.66811.668    13.27713.27713.27713.277    

5555    0.5540.5540.5540.554    0.7520.7520.7520.752    1.1451.1451.1451.145    1.6101.6101.6101.610    2.3432.3432.3432.343    3.0003.0003.0003.000    3.6563.6563.6563.656    4.3514.3514.3514.351    6.0646.0646.0646.064    6.6266.6266.6266.626    7.2897.2897.2897.289    9.2369.2369.2369.236    11.011.011.011.070707070    13.38813.38813.38813.388    15.08615.08615.08615.086    

6666    0.8720.8720.8720.872    1.1341.1341.1341.134    1.6351.6351.6351.635    2.2042.2042.2042.204    3.0703.0703.0703.070    3.8283.8283.8283.828    4.5704.5704.5704.570    5.3485.3485.3485.348    7.2317.2317.2317.231    7.8417.8417.8417.841    8.5588.5588.5588.558    10.64510.64510.64510.645    12.59212.59212.59212.592    15.03315.03315.03315.033    16.81216.81216.81216.812    

7777    1.2391.2391.2391.239    1.5641.5641.5641.564    2.1672.1672.1672.167    2.8332.8332.8332.833    3.8223.8223.8223.822    4.6714.6714.6714.671    5.4935.4935.4935.493    6.3466.3466.3466.346    8.3838.3838.3838.383    9.0379.0379.0379.037    9.8039.8039.8039.803    12.01712.01712.01712.017    14.06714.06714.06714.067    16.62216.62216.62216.622    18.47518.47518.47518.475    

8888    1.6471.6471.6471.647    2.0322.0322.0322.032    2.7332.7332.7332.733    3.4903.4903.4903.490    4.5944.5944.5944.594    5.5275.5275.5275.527    6.4236.4236.4236.423    7.3447.3447.3447.344    9.5249.5249.5249.524    10.21910.21910.21910.219    11.03011.03011.03011.030    13.36213.36213.36213.362    15.50715.50715.50715.507    18.16818.16818.16818.168    20.09020.09020.09020.090    

9999    2.0882.0882.0882.088    2.5322.5322.5322.532    3.3253.3253.3253.325    4.1684.1684.1684.168    5.3805.3805.3805.380    6.3936.3936.3936.393    7.3577.3577.3577.357    8.3438.3438.3438.343    10.65610.65610.65610.656    11.38911.38911.38911.389    12.24212.24212.24212.242    14.68414.68414.68414.684    16.91916.91916.91916.919    19.67919.67919.67919.679    21.66621.66621.66621.666    

10101010    2.5582.5582.5582.558    3.0593.0593.0593.059    3.9403.9403.9403.940    4.8654.8654.8654.865    6.1796.1796.1796.179    7.2677.2677.2677.267    8.2958.2958.2958.295    9.3429.3429.3429.342    11.78111.78111.78111.781    12.54912.54912.54912.549    13.44213.44213.44213.442    15.98715.98715.98715.987    18.30718.30718.30718.307    21.16121.16121.16121.161    23.20923.20923.20923.209    

11111111    3.0533.0533.0533.053    3.6093.6093.6093.609    4.5754.5754.5754.575    5.5785.5785.5785.578    6.9896.9896.9896.989    8.1488.1488.1488.148    9.2379.2379.2379.237    10.34110.34110.34110.341    12.89912.89912.89912.899    13.70113.70113.70113.701    14.63114.63114.63114.631    17.27517.27517.27517.275    19.67519.67519.67519.675    22.61822.61822.61822.618    24.72524.72524.72524.725    

12121212    3.5713.5713.5713.571    4.1784.1784.1784.178    5.2265.2265.2265.226    6.3046.3046.3046.304    7.8077.8077.8077.807    9.0349.0349.0349.034    10.18210.18210.18210.182    11.34011.34011.34011.340    14.01114.01114.01114.011    14.84514.84514.84514.845    15.81215.81215.81215.812    18.54918.54918.54918.549    21.02621.02621.02621.026    24.05424.05424.05424.054    26.21726.21726.21726.217    

13131313    4.1074.1074.1074.107    4.7654.7654.7654.765    5.8925.8925.8925.892    7.0417.0417.0417.041    8.6348.6348.6348.634    9.9269.9269.9269.926    11.12911.12911.12911.129    12.3412.3412.3412.340000    15.11915.11915.11915.119    15.98415.98415.98415.984    16.98516.98516.98516.985    19.81219.81219.81219.812    22.36222.36222.36222.362    25.47125.47125.47125.471    27.68827.68827.68827.688    

14141414    4.6604.6604.6604.660    5.3685.3685.3685.368    6.5716.5716.5716.571    7.7907.7907.7907.790    9.4679.4679.4679.467    10.82110.82110.82110.821    12.07812.07812.07812.078    13.33913.33913.33913.339    16.22216.22216.22216.222    17.11717.11717.11717.117    18.15118.15118.15118.151    21.06421.06421.06421.064    23.68523.68523.68523.685    26.87326.87326.87326.873    29.14129.14129.14129.141    

15151515    5.2295.2295.2295.229    5.9855.9855.9855.985    7.2617.2617.2617.261    8.5478.5478.5478.547    10.30710.30710.30710.307    11.72111.72111.72111.721    13.03013.03013.03013.030    14.33914.33914.33914.339    17.32217.32217.32217.322    18.24518.24518.24518.245    19.31119.31119.31119.311    22.30722.30722.30722.307    24.99624.99624.99624.996    28.25928.25928.25928.259    30.30.30.30.578578578578    

16161616    5.8125.8125.8125.812    6.6146.6146.6146.614    7.9627.9627.9627.962    9.3129.3129.3129.312    11.15211.15211.15211.152    12.62412.62412.62412.624    13.98313.98313.98313.983    15.33815.33815.33815.338    18.41818.41818.41818.418    19.36919.36919.36919.369    20.46520.46520.46520.465    23.54223.54223.54223.542    26.29626.29626.29626.296    29.63329.63329.63329.633    32.00032.00032.00032.000    

17171717    6.4086.4086.4086.408    7.2557.2557.2557.255    8.6728.6728.6728.672    10.08510.08510.08510.085    12.00212.00212.00212.002    13.53113.53113.53113.531    14.93714.93714.93714.937    16.33816.33816.33816.338    19.51119.51119.51119.511    20.48920.48920.48920.489    21.61521.61521.61521.615    24.76924.76924.76924.769    27.58727.58727.58727.587    30.99530.99530.99530.995    33.40933.40933.40933.409    

18181818    7.0157.0157.0157.015    7.9067.9067.9067.906    9.3909.3909.3909.390    10.86510.86510.86510.865    12.85712.85712.85712.857    14.4414.4414.4414.440000    15.89315.89315.89315.893    17.33817.33817.33817.338    20.60120.60120.60120.601    21.60521.60521.60521.605    22.76022.76022.76022.760    25.98925.98925.98925.989    28.86928.86928.86928.869    32.34632.34632.34632.346    34.80534.80534.80534.805    

19191919    7.6337.6337.6337.633    8.5678.5678.5678.567    10.11710.11710.11710.117    11.65111.65111.65111.651    13.71613.71613.71613.716    15.35215.35215.35215.352    16.85016.85016.85016.850    18.33818.33818.33818.338    21.68921.68921.68921.689    22.71822.71822.71822.718    23.90023.90023.90023.900    27.20427.20427.20427.204    30.14430.14430.14430.144    33.68733.68733.68733.687    36.19136.19136.19136.191    

20202020    8.2608.2608.2608.260    9.2379.2379.2379.237    10.85110.85110.85110.851    12.44312.44312.44312.443    14.57814.57814.57814.578    16.26616.26616.26616.266    17.80917.80917.80917.809    19.33719.33719.33719.337    22.77522.77522.77522.775    23.82823.82823.82823.828    25.03825.03825.03825.038    28.4128.4128.4128.412222    31.41031.41031.41031.410    35.02035.02035.02035.020    37.56637.56637.56637.566    

21212121    8.8978.8978.8978.897    9.9159.9159.9159.915    11.59111.59111.59111.591    13.24013.24013.24013.240    15.44515.44515.44515.445    17.18217.18217.18217.182    18.76818.76818.76818.768    20.33720.33720.33720.337    23.85823.85823.85823.858    24.93524.93524.93524.935    26.17126.17126.17126.171    29.61529.61529.61529.615    32.67132.67132.67132.671    36.34336.34336.34336.343    38.93238.93238.93238.932    

22222222    9.5429.5429.5429.542    10.60010.60010.60010.600    12.33812.33812.33812.338    14.04114.04114.04114.041    16.31416.31416.31416.314    18.10118.10118.10118.101    19.72919.72919.72919.729    21.33721.33721.33721.337    24.93924.93924.93924.939    26.03926.03926.03926.039    27.30127.30127.30127.301    30.81330.81330.81330.813    33.92433.92433.92433.924    37.65937.65937.65937.659    40.28940.28940.28940.289    

23232323    10.19610.19610.19610.196    11.29311.29311.29311.293    13.09113.09113.09113.091    14.84814.84814.84814.848    17.18717.18717.18717.187    19.02119.02119.02119.021    20.69020.69020.69020.690    22.33722.33722.33722.337    26.01826.01826.01826.018    27.14127.14127.14127.141    28.42928.42928.42928.429    32.00732.00732.00732.007    35.17235.17235.17235.172    38.96838.96838.96838.968    41.63841.63841.63841.638    

24242424    10.85610.85610.85610.856    11.99211.99211.99211.992    13.84813.84813.84813.848    15.65915.65915.65915.659    18.06218.06218.06218.062    19.94319.94319.94319.943    21.65221.65221.65221.652    23.33723.33723.33723.337    27.09627.09627.09627.096    28.24128.24128.24128.241    29.55329.55329.55329.553    33.19633.19633.19633.196    36.41536.41536.41536.415    40.27040.27040.27040.270    42.98042.98042.98042.980    

25252525    11.52411.52411.52411.524    12.69712.69712.69712.697    14.61114.61114.61114.611    16.47316.47316.47316.473    18.94018.94018.94018.940    20.86720.86720.86720.867    22.61622.61622.61622.616    24.24.24.24.337337337337    28.17228.17228.17228.172    29.33929.33929.33929.339    30.67530.67530.67530.675    34.38234.38234.38234.382    37.65237.65237.65237.652    41.56641.56641.56641.566    44.31444.31444.31444.314    

26262626    12.19812.19812.19812.198    13.40913.40913.40913.409    15.37915.37915.37915.379    17.29217.29217.29217.292    19.82019.82019.82019.820    21.79221.79221.79221.792    23.57923.57923.57923.579    25.33625.33625.33625.336    29.24629.24629.24629.246    30.43530.43530.43530.435    31.79531.79531.79531.795    35.56335.56335.56335.563    38.88538.88538.88538.885    42.85642.85642.85642.856    45.64245.64245.64245.642    

27272727    12.87812.87812.87812.878    14.12514.12514.12514.125    16.15116.15116.15116.151    18.11418.11418.11418.114    20.70320.70320.70320.703    22.71922.71922.71922.719    24.54424.54424.54424.544    26.33626.33626.33626.336    30.31930.31930.31930.319    31.52831.52831.52831.528    32.91232.91232.91232.912    36.74136.74136.74136.741    40.11340.11340.11340.113    44.14044.14044.14044.140    46.96346.96346.96346.963    

28282828    13.56513.56513.56513.565    14.84714.84714.84714.847    16.92816.92816.92816.928    18.93918.93918.93918.939    21.58821.58821.58821.588    23.64723.64723.64723.647    25.50925.50925.50925.509    27.33627.33627.33627.336    31.39131.39131.39131.391    32.62032.62032.62032.620    34.02734.02734.02734.027    37.91637.91637.91637.916    41.33741.33741.33741.337    45.41945.41945.41945.419    48.27848.27848.27848.278    

29292929    14.25614.25614.25614.256    15.57415.57415.57415.574    17.70817.70817.70817.708    19.76819.76819.76819.768    22.47522.47522.47522.475    24.57724.57724.57724.577    26.47526.47526.47526.475    28.33628.33628.33628.336    32.46132.46132.46132.461    33.71133.71133.71133.711    35.13935.13935.13935.139    39.08739.08739.08739.087    42.55742.55742.55742.557    46.69346.69346.69346.693    49.58849.58849.58849.588    

30303030    14.95314.95314.95314.953    16.30616.30616.30616.306    18.4918.4918.4918.493333    20.59920.59920.59920.599    23.36423.36423.36423.364    25.50825.50825.50825.508    27.44227.44227.44227.442    29.33629.33629.33629.336    33.53033.53033.53033.530    34.80034.80034.80034.800    36.25036.25036.25036.250    40.25640.25640.25640.256    43.77343.77343.77343.773    47.96247.96247.96247.962    50.89250.89250.89250.892    
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Cette table donne les fractiles de la loi de Studen t à νννν degrés de 
liberté : valeur t ayant la probabilité αααα d'être dépassée en valeur 

absolue : P ( - t <<<< T <<<< t ) = 1 - αααα.  
Ou :  P ( T <<<< - t ) = αααα /2 = P ( T >>>> t )  

 
 

   αααα bilatéral    1 - αααα / 2 
(unilatéral)  

  νννν (degré de 
liberté)  

        0.90.90.90.9    0.80.80.80.8    0.70.70.70.7    0.60.60.60.6    0.0.0.0.5555    0.40.40.40.4    0.30.30.30.3    0.20.20.20.2    0.10.10.10.1    0.050.050.050.05    0.020.020.020.02    0.010.010.010.01    0.0050.0050.0050.005    0.0010.0010.0010.001    

        0.550.550.550.55    0.60.60.60.6    0.650.650.650.65    0.70.70.70.7    0.80.80.80.8    1.3761.3761.3761.376    0.850.850.850.85    0.90.90.90.9    0.950.950.950.95    0.9750.9750.9750.975    0.990.990.990.99    0.9950.9950.9950.995    0.99750.99750.99750.9975    0.99950.99950.99950.9995    

                                                                                                                        

1111    0.15840.15840.15840.1584    0.32490.32490.32490.3249    0.50950.50950.50950.5095    0.72650.72650.72650.7265    1111    1.37641.37641.37641.3764    1.96261.96261.96261.9626    3.07773.07773.07773.0777    6.31376.31376.31376.3137    12.70612.70612.70612.706    31.82131.82131.82131.821    63.65663.65663.65663.656    127.32127.32127.32127.32    636.58636.58636.58636.58    

2222    0.140.140.140.1421212121    0.28870.28870.28870.2887    0.44470.44470.44470.4447    0.61720.61720.61720.6172    0.81650.81650.81650.8165    1.06071.06071.06071.0607    1.38621.38621.38621.3862    1.88561.88561.88561.8856    2.922.922.922.92    4.30274.30274.30274.3027    6.96456.96456.96456.9645    9.9259.9259.9259.925    14.08914.08914.08914.089    31.631.631.631.6    

3333    0.13660.13660.13660.1366    0.27670.27670.27670.2767    0.42420.42420.42420.4242    0.58440.58440.58440.5844    0.76490.76490.76490.7649    0.97850.97850.97850.9785    1.24981.24981.24981.2498    1.63771.63771.63771.6377    2.35342.35342.35342.3534    3.18243.18243.18243.1824    4.54074.54074.54074.5407    5.84085.84085.84085.8408    7.45327.45327.45327.4532    12.92412.92412.92412.924    

4444    0.13380.13380.13380.1338    0.27070.27070.27070.2707    0.41420.41420.41420.4142    0.56860.56860.56860.5686    0.74070.74070.74070.7407    0.9410.9410.9410.941    1.18961.18961.18961.1896    1.53321.53321.53321.5332    2.13182.13182.13182.1318    2.77652.77652.77652.7765    3.74693.74693.74693.7469    4.60414.60414.60414.6041    5.59755.59755.59755.5975    8.61018.61018.61018.6101    

5555    0.13220.13220.13220.1322    0.26720.26720.26720.2672    0.40820.40820.40820.4082    0.55940.55940.55940.5594    0.72670.72670.72670.7267    0.91950.91950.91950.9195    1.15581.15581.15581.1558    1.47591.47591.47591.4759    2.0152.0152.0152.015    2.57062.57062.57062.5706    3.36493.36493.36493.3649    4.03214.03214.03214.0321    4.77334.77334.77334.7733    6.86856.86856.86856.8685    

6666    0.13110.13110.13110.1311    0.26480.26480.26480.2648    0.40430.40430.40430.4043    0.55340.55340.55340.5534    0.71760.71760.71760.7176    0.90570.90570.90570.9057    1.13421.13421.13421.1342    1.43981.43981.43981.4398    1.94321.94321.94321.9432    2.44692.44692.44692.4469    3.14273.14273.14273.1427    3.70743.70743.70743.7074    4.31684.31684.31684.3168    5.95875.95875.95875.9587    

7777    0.13030.13030.13030.1303    0.26320.26320.26320.2632    0.40.40.40.4015015015015    0.54910.54910.54910.5491    0.71110.71110.71110.7111    0.8960.8960.8960.896    1.11921.11921.11921.1192    1.41491.41491.41491.4149    1.89461.89461.89461.8946    2.36462.36462.36462.3646    2.99792.99792.99792.9979    3.49953.49953.49953.4995    4.02944.02944.02944.0294    5.40815.40815.40815.4081    

8888    0.12970.12970.12970.1297    0.26190.26190.26190.2619    0.39950.39950.39950.3995    0.54590.54590.54590.5459    0.70640.70640.70640.7064    0.88890.88890.88890.8889    1.10811.10811.10811.1081    1.39681.39681.39681.3968    1.85951.85951.85951.8595    2.3062.3062.3062.306    2.89652.89652.89652.8965    3.35543.35543.35543.3554    3.83253.83253.83253.8325    5.04145.04145.04145.0414    

9999    0.12930.12930.12930.1293    0.2610.2610.2610.261    0.39790.39790.39790.3979    0.54350.54350.54350.5435    0.70270.70270.70270.7027    0.88340.88340.88340.8834    1.09971.09971.09971.0997    1.3831.3831.3831.383    1.83311.83311.83311.8331    2.26222.26222.26222.2622    2.8212.8212.8212.8214444    3.24983.24983.24983.2498    3.68963.68963.68963.6896    4.78094.78094.78094.7809    

10101010    0.12890.12890.12890.1289    0.26020.26020.26020.2602    0.39660.39660.39660.3966    0.54150.54150.54150.5415    0.69980.69980.69980.6998    0.87910.87910.87910.8791    1.09311.09311.09311.0931    1.37221.37221.37221.3722    1.81251.81251.81251.8125    2.22812.22812.22812.2281    2.76382.76382.76382.7638    3.16933.16933.16933.1693    3.58143.58143.58143.5814    4.58684.58684.58684.5868    

11111111    0.12860.12860.12860.1286    0.25960.25960.25960.2596    0.39560.39560.39560.3956    0.53990.53990.53990.5399    0.69740.69740.69740.6974    0.87550.87550.87550.8755    1.08771.08771.08771.0877    1.36341.36341.36341.3634    1.79591.79591.79591.7959    2.2012.2012.2012.201    2.71812.71812.71812.7181    3.10583.10583.10583.1058    3.49663.49663.49663.4966    4.43694.43694.43694.4369    

12121212    0.12830.12830.12830.1283    0.2590.2590.2590.259    0.39470.39470.39470.3947    0.53860.53860.53860.5386    0.69550.69550.69550.6955    0.87260.87260.87260.8726    1.08321.08321.08321.0832    1.35621.35621.35621.3562    1.78231.78231.78231.7823    2.17882.17882.17882.1788    2.6812.6812.6812.681    3.05453.05453.05453.0545    3.42843.42843.42843.4284    4.31784.31784.31784.3178    

13131313    0.12810.12810.12810.1281    0.25860.25860.25860.2586    0.3940.3940.3940.394    0.53750.53750.53750.5375    0.69380.69380.69380.6938    0.87020.87020.87020.8702    1.07951.07951.07951.0795    1.35021.35021.35021.3502    1.77091.77091.77091.7709    2.16042.16042.16042.1604    2.65032.65032.65032.6503    3.01233.01233.01233.0123    3.37253.37253.37253.3725    4.22094.22094.22094.2209    

14141414    0.1280.1280.1280.128    0.25820.25820.25820.2582    0.39330.39330.39330.3933    0.53660.53660.53660.5366    0.69240.69240.69240.6924    0.86810.86810.86810.8681    1.07631.07631.07631.0763    1.3451.3451.3451.345    1.76131.76131.76131.7613    2.14482.14482.14482.1448    2.62452.62452.62452.6245    2.97682.97682.97682.9768    3.32573.32573.32573.3257    4.14034.14034.14034.1403    

15151515    0.12780.12780.12780.1278    0.25790.25790.25790.2579    0.39280.39280.39280.3928    0.53570.53570.53570.5357    0.69120.69120.69120.6912    0.86620.86620.86620.8662    1.07351.07351.07351.0735    1.34061.34061.34061.3406    1.75311.75311.75311.7531    2.13152.13152.13152.1315    2.60252.60252.60252.6025    2.94672.94672.94672.9467    3.2863.2863.2863.286    4.07284.07284.07284.0728    

20202020    0.12730.12730.12730.1273    0.25670.25670.25670.2567    0.39090.39090.39090.3909    0.53290.53290.53290.5329    0.6870.6870.6870.687    0.860.860.860.86    1.0641.0641.0641.064    1.32531.32531.32531.3253    1.72471.72471.72471.7247    2.0862.0862.0862.086    2.5282.5282.5282.528    2.84532.84532.84532.8453    3.15343.15343.15343.1534    3.84963.84963.84963.8496    

25252525    0.12690.12690.12690.1269    0.25610.25610.25610.2561    0.38980.38980.38980.3898    0.53120.53120.53120.5312    0.68440.68440.68440.6844    0.8560.8560.8560.8562222    1.05841.05841.05841.0584    1.31631.31631.31631.3163    1.70811.70811.70811.7081    2.05952.05952.05952.0595    2.48512.48512.48512.4851    2.78742.78742.78742.7874    3.07823.07823.07823.0782    3.72513.72513.72513.7251    

30303030    0.12670.12670.12670.1267    0.25560.25560.25560.2556    0.3890.3890.3890.389    0.530.530.530.53    0.68280.68280.68280.6828    0.85380.85380.85380.8538    1.05471.05471.05471.0547    1.31041.31041.31041.3104    1.69731.69731.69731.6973    2.04232.04232.04232.0423    2.45732.45732.45732.4573    2.752.752.752.75    3.02983.02983.02983.0298    3.6463.6463.6463.646    

40404040    0.12650.12650.12650.1265    0.2550.2550.2550.255    0.38810.38810.38810.3881    0.52860.52860.52860.5286    0.68070.68070.68070.6807    0.85070.85070.85070.8507    1.051.051.051.05    1.30311.30311.30311.3031    1.68391.68391.68391.6839    2.02112.02112.02112.0211    2.42332.42332.42332.4233    2.70452.70452.70452.7045    2.97122.97122.97122.9712    3.5513.5513.5513.551    

45454545    0.12640.12640.12640.1264    0.25490.25490.25490.2549    0.38780.38780.38780.3878    0.52810.52810.52810.5281    0.680.680.680.68    0.84970.84970.84970.8497    1.04851.04851.04851.0485    1.30071.30071.30071.3007    1.67941.67941.67941.6794    2.01412.01412.01412.0141    2.41212.41212.41212.4121    2.68962.68962.68962.6896    2.95212.95212.95212.9521    3.52033.52033.52033.5203    

50505050    0.12630.12630.12630.1263    0.25470.25470.25470.2547    0.38750.38750.38750.3875    0.52780.52780.52780.5278    0.67940.67940.67940.6794    0.84890.84890.84890.8489    1.04731.04731.04731.0473    1.29871.29871.29871.2987    1.67591.67591.67591.6759    2.00862.00862.00862.0086    2.40332.40332.40332.4033    2.67782.67782.67782.6778    2.9372.9372.9372.937    3.4963.4963.4963.496    

60606060    0.12620.12620.12620.1262    0.25450.25450.25450.2545    0.38720.38720.38720.3872    0.52720.52720.52720.5272    0.67860.67860.67860.6786    0.84770.84770.84770.8477    1.04551.04551.04551.0455    1.29581.29581.29581.2958    1.67061.67061.67061.6706    2.00032.00032.00032.0003    2.39012.39012.39012.3901    2.66032.66032.66032.6603    2.91462.91462.91462.9146    3.46023.46023.46023.4602    

100100100100    0.1260.1260.1260.126    0.2540.2540.2540.254    0.38640.38640.38640.3864    0.52610.52610.52610.5261    0.6770.6770.6770.677    0.84520.84520.84520.8452    1.04181.04181.04181.0418    1.29011.29011.29011.2901    1.66021.66021.66021.6602    1.9841.9841.9841.984    2.36422.36422.36422.3642    2.62592.62592.62592.6259    2.87072.87072.87072.8707    3.39053.39053.39053.3905    

110110110110    0.1260.1260.1260.126    0.2540.2540.2540.254    0.38630.38630.38630.3863    0.52590.52590.52590.5259    0.67670.67670.67670.6767    0.84490.84490.84490.8449    1.04131.04131.04131.0413    1.28931.28931.28931.2893    1.65881.65881.65881.6588    1.98181.98181.98181.9818    2.36072.36072.36072.3607    2.62132.62132.62132.6213    2.86482.86482.86482.8648    3.38113.38113.38113.3811    

120120120120    0.12590.12590.12590.1259    0.0.0.0.2539253925392539    0.38620.38620.38620.3862    0.52580.52580.52580.5258    0.67650.67650.67650.6765    0.84460.84460.84460.8446    1.04091.04091.04091.0409    1.28861.28861.28861.2886    1.65761.65761.65761.6576    1.97991.97991.97991.9799    2.35782.35782.35782.3578    2.61742.61742.61742.6174    2.85992.85992.85992.8599    3.37343.37343.37343.3734    

140140140140    0.12590.12590.12590.1259    0.25380.25380.25380.2538    0.38610.38610.38610.3861    0.52560.52560.52560.5256    0.67620.67620.67620.6762    0.84420.84420.84420.8442    1.04031.04031.04031.0403    1.28761.28761.28761.2876    1.65581.65581.65581.6558    1.97711.97711.97711.9771    2.35332.35332.35332.3533    2.61142.61142.61142.6114    2.85222.85222.85222.8522    3.36133.36133.36133.3613    

IIIInfini nfini nfini nfini 0.12570.12570.12570.1257    0.25330.25330.25330.2533    0.38530.38530.38530.3853    0.52440.52440.52440.5244    0.67440.67440.67440.6744    0.84160.84160.84160.8416    1.03641.03641.03641.0364    1.1.1.1.2816281628162816    1.64491.64491.64491.6449    1.961.961.961.96    2.32642.32642.32642.3264    2.57592.57592.57592.5759    2.80722.80722.80722.8072    3.29083.29083.29083.2908    
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Summary : 

                                                                                                                                   
  Accurate forecasting based on scientific methods like mathematics and statistics 
is considered as the essence of management, for this we have applied one of the 
most famous methods of sales forecasting called BOX-JENKINS method (1970).    
It is an art which depends on the practice and experience of the researcher 
rather than relying on fixed rules, and that by passing through four stages:                
the first stage consists on the identification of the model form. The simple form  
ARMA or expended  SARIMA in the case of the existence of the seasonal 
combination, the estimation of the model parameters identified, finally 
forecasting by using the model chosen after diagnostic checking  and to make 
sure that the residuals are random shocks. According to several researches, 
these models are superior in all areas of application against exponential 
smoothing methods. This is supposed to be some fundamental law suit of the 
time series, and is what we prove by comparing the results of exponential 
smoothing and BOX-JENKINS method.                   

   However, Despite the popularity of ARMA models in forecasting the time series, 
it have a significant limitation, namely it assumes  a constant conditional 
variance. Most of the econometric data exhibit the non-constant conditional 
variance, Engle (1982) introduced ARCH model, which allows the conditional 
variance to change over time, and T. Boolerslev (1986) introduced GARCH model 
which takes into account the disadvantages of ARCH model .  
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: Résumé  

 La bonne prévision est celle basée sur les méthodes scientifiques,  
mathématiques et statistiques. Elle est considérée comme le Soubassement de la 
gestion. Pour toutes ces raisons nous nous intéressons dans cette recherche à 
l’une des plus célèbres méthodes de prévision des ventes à savoir la méthode de 
BOX- JENKINS (1970).Cette méthode est considérée comme un art qui dépend de 
la pratique et de l'expérience du chercheur plutôt que des règles fixes. Elle  
passe par quatre étapes : La première étape consiste en l’identification de la 
forme du modèle, forme simple ARMA et la forme dans le cas de l’existence de la 
composante saisonnière se nomme  SARIMA , La seconde étape consiste à estimer  
les paramètres du modèle identité. L’étape finale consiste en la prévision en 
utilisant  le modèle choisi après le diagnostic qui vérifie que les résidus sont des 
processus de chocs aléatoires. Ce qui permet à ce type de modèle d’être 
supérieur dans tous les domaines d'application sur les méthodes de lissage 
exponentiel, qui elles supposent l’existence de loi fondamentale suivi par la série 
chronologique. Ce que nous essayons de prouver parle biais de la comparaison 
entre les résultats des méthodes de lissage exponentiel et la méthode de BOX-
JENKINS. 

   Cependant, en dépit de la popularité des modèles ARMA dans la prévision des 
séries chronologiques, ceux-ci  ont une limite significative, à savoir  la constance 
de la variance conditionnelle. Mais en réalité la majorité des données 
économétriques ont montré le caractère hétérogène de la variance 
conditionnelle. R.F.Engle (1982) a présenté le modèle ARCH, qui considère  que 
la variance conditionnelle n’est pas constante. Pour palier aux insuffisances dans 
le modèle ARCH. T.Boolerslev (1986) a présenté le modèle GARCH . 
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