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Abstract:  

The study aimed to determine the product mix or combination products in Ben Hammadi   

Pasta's organization, based on demand estimates obtained from the time series estimations and then 

the production estimates under the technical constraints and the goal function (multiple goals), The 

predefined quantities help to control the linear program Which is used to control the organization's 

decisions and thus rationalize them. 

The study found that quantitative methods have an effective role in rationalizing decisions, so 

the knowledge of managers or decision-makers in different quantitative methods makes them able 

to face the competition challenges, and manage the available resources efficiently within the 

organization. 

Keywords: Economic organization, quantitative methods, goal programming, available resources, 

rationalization of decision-making, prediction, Time Series. 

Jel Classification Codes:  C44, G11 

Résumé:  

le but de l’étude était de déterminer le mix des produit ou bien la composition des produit de 

l'entreprise de pâte ben hammadi , et sa grâce a l'estimation de la demande que l'on n’a obtenue à 

partir de l'estimation de série chronologique ensuit estimer la production sous les contrainte 

technique et la fonction cible ( cible multiple ) , la quantité prédéfinie dernièrement aide à contrôler 

le programme linéaire choisie pour le mix des produit de l'entreprise de pâte ben hammadi , ceux 

qui va participer au bon contrôle et bonne prise de décision et ensuit sa rationalisation. 

Les résultats de l'étude ont montré que les méthodes quantitatives ayant un rôle efficace  dans 

la rationalisation des décisions, de telle sorte que la maitrise des différentes méthodes quantitatives 
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par  les gestionnaires ou les décideurs habilite ces derniers d’affronter les défis de la concurrence et 

de gérer efficacement les ressources disponibles au sein de l'entreprise. 

Mots-clés: L’entreprise Economique, Méthodes Quantitatives, La Programmation Par  Objectifs, 

Les Ressources Disponibles, La Rationalisation De La Prise De Décision, La Prédiction. 

Codes de classification de Jel: C44, G11, 
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م�اcرv*ا�Mor���@v�	ج�
�=���#d`ن���6�
��
�")�4�5،�و¡���b
�=���c
#�
i:��67ا�����9���cي�Z����Wا

��#d��%&ب�
�4"!�أو����
*�»IG�	م�
cرWه�Z ��cأن�د���/�،h*ج
�=�. 

�ا
�Oار��  )3 �ا���#"ات �و������:;.�'� ��ÁI4I��ا ����� 
( � O$�� �رo4±1ن �=o&9ن �إ�� 
�qدرا�� 67� �ا����
ت 
�(4c

�O�9ا��� �%&� �(�G�� ��9ف h�"&و� ،h4e=�9 � ��&�e��ا �ا�Zpا��1 �ا����
ت :i��G�� �أن �إ�� �9GSد +��وذ ،01
2Â�ا


���إ���أن� Zه�ا���P�

ر� Zه�ا����
ت،�*G�g�JÃ
4lLا��e"�Yم��
2Äv*ع�
Æ"i5��،Æ"i،��1غ،�800غ،�500(�
ت�	�
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10�� ،Æ"i25�Æ"i (ات�Mopا��� h�"&و� �ا����oن، �*oن ��M~��� 
س�c� 
ر�9i/�ة#�$����MN�Gا 
س�$��ا �و/�ة ��/9��و

6�
��
���Ç	9yن�&%��ا��y:�ا����"�)9ذج�ا����
�W: 

X1 :؛��ÁI4I�  �)r:������ا

X2 :01
2Â�  .�)r:������ا

4. 
�ت��68%��ا6�>�ام�ا��89/,$9:��
��$3�4
  GIPATES%�567ا


/��*���������Xو�إ�����
،�/���·�B?�اB��*�

د���&%��	�"�:�ا�o*��cAGن�ا��Mopات���)D�c>9ث����	����&�د���0ا

 Mo����/إ����h*
�q��{#��
��،Mop���1ا��

ءات�ا��67����Y�4ا���"�Aت�@�D/و��،MÈان�أو�أ�Mop���O�	أي���ى������=
iوإن�

��$G��
ت����Gدة�ا���Mop	4q?�*�رMo����bة���0اcAG�
ءات�ا��67����Y�4درا���اD/�.  

1.4  ��$Cv3���Oو������%�
�:�qC�/�89ا�$9��ت��3���ا
  Box-Jenkinsا

���ÁI4I�
ت������اG4"��ز��������"��
����(X1)��Je=
b��]T�0ة�ا�)��ة��M~e"�،�أي���ة�2016إ���§
���9b��]Tان���2012

�&�د �أن �أي ،�]T� �وd)94ن �GÃ67 أر
i� �/
�ا�� �*�9« ا��
 �ات ��2���� 
��Y��)-��ÊI�bB-J�6ام��
* Ë�KÌQ� ��=
yإ� 

    .وhb أ/04 &%� ا��)9ذج

  ا
���A��rا6��Oار�ا
%�%��: أو�

���
���"�X�I&�0ا��$�ار���ا�4"4"��(*����0إ	�
ع�اKL#9ات�ا:  

9�ر�ا6��Oار�ا
%�%���.أ�xا :y	 4"4"� 9ن�
ن إذا ��4$�ة اi تA�
G� �����0
ل�ا�pk��0���$r)(ا�ZاJQ <ر	�
ط دا(P�x$	

�ـ��(�c�:i�:b0: أ>k.  


�Aت�<ر	�
ط�ا�Zا�JQ:دا
��*ر;9�ط�ا
�ا�w. 1.أGب��
4�*)(pkء
#*���bدر���
  إ���§

 
12

4

50
4/ ≈== nk

  :وا���67��DKا�2Lول�ا�9ا�6

  ����5k��3 ة�pk)(ا
�ا��q$) wدا
��*ر;9�ط: 1ا �Cول�
Autocorrelations 

Series: ��ÁI4I� �����ا

Lag Autocorrelation Std. Errora Box-Ljung Statistic 

Value df Sig.b 

1 ,306 ,132 5,356 1 ,021 

2 ,191 ,131 7,476 2 ,024 

3 ,210 ,130 10,082 3 ,018 

4 ,152 ,129 11,485 4 ,022 

5 ,176 ,127 13,400 5 ,020 

6 ,083 ,126 13,836 6 ,032 

7 ,102 ,125 14,503 7 ,043 

8 ,164 ,123 16,262 8 ,039 

9 ,053 ,122 16,448 9 ,058 

10 ,010 ,121 16,454 10 ,087 

11 ,136 ,119 17,751 11 ,088 

12 ,104 ,118 18,525 12 ,101 
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a. The underlying process assumed is independence (white noise). 
b. Based on the asymptotic chi-square approximation. 

  .�Y�4�SPSSج���0*�=
����:ا�)�ر

�5n�
�ت��3���ا
�%����: 1ا�$9���$3�4

�%�%���ا�w� دا
��*ر;9�ط�ا
�ا

  

  

  

  

  

  

  

  

  

  . �Y�4�SPSSج���0*�=
����:ا�)�ر

�x$	�JQاZ�
�Aت�دا���<ر	�
ط�اG��?�c�0و����W�6£و�O$�وا/�ة���(�cأن��í/A=ه�A&أ�:y���Ad�0ل�ا�2Lول�وا

r�
رج���
ل�اd9ن���4$�ةy	�0أن�I(���"4"4�
�GS°��أن�ا(��،�$.  

9�ر�. ب�xا:∗∗∗∗Ljung-Box :(G�4� اZ  ر
��d> را���� ��9�Gا� ��"y�
�Aت اG� ��
���1 و	9ا�} ا�ZاJQ، <ر	�
ط داD/�


ر �[Zا ا��94¡���d> �dأ �(�c 67 9د�(G�
(Value)�����1اD/إ��(�c�x��
B¹=ر
4
*}،�و¡)$��67ا�2Lول�ا
2χ�����/��bدر���&

�
: أي% 1: در��bو�9�4ى���c���9�Gره��c12ر 
26,2172

(0,01.12) =χ
  

: إذن
,52518L26,2172

(0,01.12) =>= Bχ
�(�c� �أن 
(*� ،

2χ��(�c� 0��MNأ�LB�:i� �*vن �ا��Gم ��P��� :�$=� 
�=`�� ،

JQاZ�
�Aت�<ر	�
ط�اG4"4"����4$�ة���  .��Gو���و=��¤�ا��eض�ا����:،�و���hا

�$2�£ :�'�O; �89و�¤ 2, ذج:�
 Cv3� Box-Jenkins$�� ا

 :$�f= $��� ��/"� و£6 ��/"���[)� إ��	��2 =)9ذج ����
  . B-Jا���5�fو�$

���ف  . أ

ذج� ر	�� 	���� GS°� ا��)9ذج &%� ا���Gف: ا
3, ذج �¦¥ ا(��
د*
(&�) وذ�+�AR و�� MAا �%& :y��دا��� ا

�ا����ÁI4I <ر	�
ط ����� 
تG���� �������ا �"4"4"�� JQاZ��ا �<ر	�
ط ����ا� {*
4��ا :y�"�� ��9bع
�و¡ ��/� ،JQاZ�ا

(X1)��bدر� 
�أ� ،JQا=��ار�ذا� �("G�� �*9b9د 6ª9�� ��óأ� :y�k� Ëc
�وا��� JQاZ��ا �<ر	�
ط ���دا :yT� �أن ��=� ،

JQاZ�  .ا�Jô�2Lا��)9ذج�����د 
�yT:�دا���<ر	�
ط�ا

  

  

                                           

 
∗
 Test Ljung-Box : « 	و�س-����ق  » ا��	�ر    
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�5n�
�ت�ا
�%�����: 2ا�$9���$3�4

�%�%���ا�w§4C ا�w� (X1)دا
��*ر;9�ط�ا
�ا

 

 

  

  

  

  

  

  

  

  .�Y�4�SPSSج���0*�=
����:ا�)�ر

���ÁI4I�
ت�اG�����������"4"4"��ا�Jô�2Lا�JQاZ���9bع��"�y:�دا���<ر	�
ط�ا
*(X1)ت��A�
G��?�c�x�(bأن����=�،

Jô�2Lا� JQاZ��ا �<ر	�
ط ���أن��دا 0I(و�� �Wو�� �bر���ا 0�� �ا��)9ذج �أن 6ª9�� 
(�� �Wو��، �(�$��ا �&�ا 
���eD��ا 0�� ����c

 .����f�4أن�ا��)9ذج����9ي�&%���G")��ا=��ار�ذا�0��JQا��رW��bو��

  ا
3, ذج ;�O'� . ب

 A�
G�� +�Zو���eD��ا 0�� 
�	�ر��� �	$~Mب JQاZ��ا �<ر	�
ط 
�AتG�� �أن í/A=� {*
4��ا :y���ا �Adل 0��JQاZ��ا �<ر	�
ط ت

=)9ذج�ا=��ار�ذا�0��JQا��رW��bو���: ا�Jô�2Lو=��ا�gن��c)��دا���<ر	�
ط�ا�Zا�JQ	M~$ب����،�%&W��l��0I(��h=`أن�=$~Mح

� Jô
D/�� ��
=MN��ا �و¡
���Yام �Wو��، �bر���ا 0�� �ا��9)�� �ا��eوق �و9bد x�� �Wو�� �bر���ا 0�� �����ك O�9و��SPSS�

b�Yا���%&�:D��=���
��
ت�ا:  

Time Series Modeler 

Model Description 

 Model Type 

Model ID 
�����

��ÁI4I� ا
Modèle_1 

ARIMA(1,0,1)(0,1,0

) 

 

Model Summary 

Model Fit 

Fit Statistic Mean SE Minimum Maximum Percentile 

5 10 

Stationary R-squared ,114 . ,114 ,114 ,114 ,114 

R-squared -,730 . -,730 -,730 -,730 -,730 

RMSE 1011,274 . 1011,274 1011,274 1011,274 1011,274 

MAPE 27,478 . 27,478 27,478 27,478 27,478 
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MaxAPE 85,056 . 85,056 85,056 85,056 85,056 

MAE 783,898 . 783,898 783,898 783,898 783,898 

MaxAE 2223,586 . 2223,586 2223,586 2223,586 2223,586 

Normalized BIC 14,105 . 14,105 14,105 14,105 14,105 

Model Statistics 

Model Number of 

Predictors 

Model Fit statistics Ljung-Box Q(18) 

Stationary R-

squared 

Normalized BIC Statistics DF 

��ÁI4I�-�����ا

Modèle_1 
0 ,114 14,105 16,606 16 

Model Statistics 

Model Ljung-Box Q(18) Number of Outliers 

Sig. 

����%�
3���ا�-Modèle_1 ,412 0 

ARIMA Model Parameters 

 Estimate SE 

����%�
3���ا�-

Modèle_1 

���3�

����%�
 ا

No 

Transformation 

Constant 233,088 342,395 

AR Lag 1 ,882 ,173 

MA Lag 1 ,716 ,261 

Seasonal Difference 1  

ARIMA Model Parameters 

 t Sig. 

-�3ــــــــــــــــــــــ���ا
�%��ــــــــــــــــــــــ��

Modèle_1 

����3ــــــــــــــــــــــــــــــــــــــــــــــــــ

����%�
 ا

No 

Transformation 

Constant ,681 ,500 

AR Lag 1 5,084 ,000 

MA Lag 1 2,740 ,009 

Seasonal Difference   

 


ءه��67$*�04��4S�0I���§9�G��Moي�*
r�
�ا�$�ار�ا(�±*�،��9�Gا����ك���O�9وا���JQاZ�=�í/Aأن��G")��<=��ار�ا

  ..ARIMA(1.0(0.1.0)(1: ا��)9ذج،���9yن�ا��)9ذج�ا�$~Mح� 9

�ا
3, ذج. ج g$h®�:���إ���	�"�:�دا v2�=�،������
ر���0أ�Ë�KÌQ�:bا��)9ذج�ا�$~Mح��"4"4"��ا��d)�JQاZ���<ر	�
ط�ا


ر��dا�:(G�4و�� ،6w9ا���ا �أ&Aه�Ljung-Box-Pierce: ا��$�ار��"4"� �ا�2Lول 67� 
ر��9b9دة��d>ا�Z � ��1
D/إ� �/���أن ،

(Model statistices) :606,16Q* =� ��1
D/إ� �(�c� x�� 
B¹=ر
�و¡)$ ،
2χ��
��cر  ���/� �bدر� ��&

110112 =−−=−− qpkره��c� ��9�G�� �و�9�4ى �bأي% 1: در :
24,7252

(0,01.11) =χ
�إذن ، :
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606,1624,725 *2

(0,01.11) =>= Qχ
�(�c� �أن 
(*� ،

2χ��(�c� 0��MNأ�LBت�A�
G�� :i� �*vن �ا��Gم ��P��� :�$=� 
�=`�� ،

�������0
ل�ا�$�9ل��)
��%6<ر	�
ط�ا�Zا�G��JQو���و=��¤�ا��eض�ا(P�
]"i��]�	���/�،�4��6$�ةw9ا��  ::،�و����h"4"��ا

�5n�

�9 ا°¯: 3ا�w�  دا
��*ر;9�ط�ا
�ا��wوا �w§4Cدا
��*ر;9�ط�ا
�ا

  

  

  

  

  

  

  

  

  

  .��Gk	�����ا��)9ذج�ا��Y�4� :SPSS�?1Aج���0*�=
��: ا�)�ر

  

�:89. د
� 9: ا �ا�$~Mح �ا��)9ذج �أن 
(* :1)(0.1.0)ARIMA(1.0.).ك����� O�9��� x�� JQذا� �=)9ذج�)ار	�
ط �p�_� ��`ن ،

� ��ÁI4I��ا ����� 
تG��(*� 5�f����X1�6%ا 
(��  :δφ	9yن =tYD41B)-(1:y���ا 0�� �أي ، :

δεφφ ++−+= −− tttt YYY 5141)1(  


ت�ModWة�=���أن�ا��)9ذج�ا�$�ر� 9b�Y�0ا�� :  

395,342716,0)0,8821(ˆ
54 +−+= −− ttt YYY   

�:y��ˆ8821, 395,342716,0: أي���0ا
54 +−= −− ttt YYY  

3��¥���ا
�%�����: 2ا �Cول�¦��±�>
�/�89:�
���Bا
3, ذج�ا�%�>�م�²¯�ا�2X1���36�A��w³�´
2016
�%�ا���µا  

Prévision 

Model Jul 2016 Août 2016 Sep 2016 Oct 2016 Nov 2016 Déc 2016 

���� ��ÁI4I�-ا

Modèle_1 

Prévision 2596,34 2238,63 3397,59 2360,21 3489,62 5405,51 

UCL 4634,62 4304,74 5485,08 4464,17 5606,30 7532,03 

LCL 558,06 172,52 1310,10 256,25 1372,94 3279,00 

  .�Y�4�SPSSج���0*�=
����:ا�)�ر
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2.4���$Cv3���Oو��AB�C¹
�:�qC�/�89ا�$9��ت��3���ا
  Box-Jenkinsا

�01
2Â�
ت������اG���� ��"4"��ز���� 
����(X2)�� Je=
b��]T� 0�� �ا�)��ة 2012�"M~eة�� �9b��]Tان ��
§� ���ة�2016إ�� �أي ،


 أر��GÃوd)94ن�T[�،�أي�&�د� ��/
67 )��
 �ة�50أ��0��MN( ا��
 �ات�ا��
i »�9*���2ام�����Yاض�ا��M~�)- ��ÊI�b

B-J  6�
��
* Ë�KÌQ���=
y9ذج إ�(��  .وhb أ/04 &%� ا

  ا
���A��rا6��Oار�ا
%�%��: أو�

I"����
��  :��X&�0ا��$�ار�ا�4"4"��(*����0إ	�
ع�اKL#9ات�ا

�ا
%�%���. أ �ا6��Oار 9�ر�xا :JQاZ��ا �<ر	�
ط ���ا�ZاJQ: دا �<ر	�
ط 
�AتG�� 4
ب�*)(pkء�
#*�� �bدر� ��
§� إ��

12
4

50
4/ ≈== nk

  :ا���67��DKا�2Lول�ا�9ا��6

  ����5k��3 ة�pk)(ا
�ا��q$) wدا
��*ر;9�ط: 3ا �Cول�

Autocorrelations 

Series: AB�C¹
3���ا� 

Lag Autocorrelation Std. Errora Box-Ljung Statistic 

Value df Sig.b 

1 ,336 ,132 6,438 1 ,011 

2 ,343 ,131 13,285 2 ,001 

3 ,316 ,130 19,215 3 ,000 

4 ,182 ,129 21,213 4 ,000 

5 ,125 ,127 22,175 5 ,000 

6 ,103 ,126 22,845 6 ,001 

7 ,016 ,125 22,861 7 ,002 

8 -,010 ,123 22,867 8 ,004 

9 -,113 ,122 23,727 9 ,005 

10 -,110 ,121 24,557 10 ,006 

11 -,175 ,119 26,716 11 ,005 

12 -,115 ,118 27,667 12 ,006 

  .�Y�4���SPSSج���0*�=
��:ا�)�ر

�5n�
��AB: 4اC¹
�ت��3���ا�$9���$3�4

�%�%���ا�w�  X2دا
��*ر;9�ط�ا
�ا

 

  

  

  

  

  

  

  

  �Y�4�SPSSج���0*�=
����:ا�)�ر
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�
(��،�$r�
رج���
ل�اd�x$	�JQاZ�
�Aت�دا���<ر	�
ط�اG��?�c�¤Gkأن��í/A=�،هA&أ�:y���Ad�0ل�ا�2Lول�وا

  .GS°��أن�ا��4��Mo§��"4"4$�ة

9�ر��xا:Ljung-Box :(G�4� اZ  ر
��d> را���� ��9�Gا� ��"y�
�Aت اG� ��
���1ا��94¡� و	9ا�} ا�ZاJQ <ر	�
ط داD/� 


ر �[Zا��d> �dأ �(�c 67 9د�(G�
(Value)�����1اD/إ��(�c�x��
B¹=ر
4
*}،�و¡)$��67ا�2Lول�ا
2χ��
�12&���در�c����/��bر 

��bرهدر�c���9�Gأي% 1: و�9�4ى�� :
26,2172

(0,01.12) =χ
: إذن  

,66727L26,2172

(0,01.12) =<= Bχ
�(�cأن��
(*�،

2χ�

�(�c� 0�� :cأLB�hو��� ،:�����ا �ا��eض �و=$�: ���Gو�� JQاZ��ا �<ر	�
ط 
�AتG�� :i� �*vن �ا��Gم ��P��� ¤��=� 
�=`�� ،

 �$�4��Mo§��"4"4� .ةا

��ا���<ر	�
ط�ا�Zا�xc9�=�JQو9bد�������ا	�
ه�&
م��67ا�4"4"���:إزا
����م�ا6��Oار�ا
%�%��.ب�:r(ا��:y���Ad�0ل�ا


م�=��v2إ���أ�Zd��وق�G�
ه�ا�	>���
م��67ا�4"4"��ا������،�و�زاG�ا������،�و��0أ ?����4
ت�&�م�<��$�ار�و9bد�<	�
ه�ا

����ا �"4"4"�� �Wو�� �bر���ا ���)���]���ا �) ا��eوق :y���ا 0�� 
����� ����ا �ا���2Lة �"4"4��ا ��D��)1t −−= tt YYy (�،

�{*
4�
ر�ا��d>إ����v2�=ا��$�ت���c��"4"4�
�LB6و�"��0����vأن�ا��  :،��Ad�0ل�ا�2Lول�ا

  �����5k ة�pk�3)(ا
�ا��q$) wدا
��*ر;9�ط: 4ا �Cول�

Autocorrelations 

Series: 01
2Â� �����ا

Lag Autocorrelation Std. Errora Box-Ljung Statistic 

Value df Sig.b 

1 -,428 ,151 8,065 1 ,005 

2 ,005 ,149 8,066 2 ,018 

3 ,168 ,147 9,369 3 ,025 

4 -,196 ,145 11,204 4 ,024 

5 ,090 ,143 11,603 5 ,041 

6 ,062 ,141 11,795 6 ,067 

7 -,142 ,139 12,834 7 ,076 

8 ,080 ,137 13,174 8 ,106 

9 -,060 ,135 13,372 9 ,146 

10 ,027 ,133 13,414 10 ,201 

11 ,079 ,130 13,778 11 ,246 

12 -,302 ,128 19,328 12 ,081 

  .�Y�4�SPSSج���0*�=
����:ا�)�ر


����
,32819L26,2172

(0,01.12) =>= Bχ
�(�c� �أن 
(*� ،

2χ��(�c� 0��MNأ�LB�:i� �*vن �ا��Gم ��P��� :�$=� 
�=`�� ،


�Aت�<ر	�
ط�ا�Zا�G��JQو���و=��¤�ا��eض�ا����:،�و���hا�4"4"����4$�ةG�.  

�$2�£ :�'�O; �89و�¤ 2, ذج:�
 Cv3� Box-Jenkins$�� ا

�Gk  9_9ل�2
01،ا�4"4" ا��$�ار إ�� اÂ�
ت������اG����������ا���5�fو�$
� =)9ذج 	$��� ��/"� ��/"���[)��و£6 إ�� =�f$: ��ا

��2���B-J .  
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���ف .أ

ذج� ر	�� 	���� GS°� ا��)9ذج &%� ا���Gف�: ا
3, ذج �¦¥ ا(�� دا���<ر	�
ط yT: &%� ا&�)
دا وذ�+�AR و�� MAا

��9bع�إ���ا�ZاJQ،�/���و¡
2
yT�01:�دا���<ر	�
ط�اÂ�
ت������اG�����������"4"4"��ا�JQاZ�X2ط��
=���أن�yT:�دا���<ر	�

ا�Zا�JQوا���
y�k�Ëc:�أ���óو9b9*�6ª9�����bد�������O�9����("Gك،�أ�
�در��bا��)9ذج�����د 
�yT:�دا���<ر	�
ط�

Jô�2Lا�JQاZ�  .ا

�5n�
�ت�ا
C¹: 5ا�$9���$3�4

�%�%���ا�w§4C ا�w���ABدا
��*ر;9�ط�ا
�اX2  

  

  

  

  

  

  

 .�Y�4�SPSSج���0*�=
����:ا�)�ر

�Jô�2Lا�JQاZ�
�Aت�دا���<ر	�
ط�اG��?�c�x�(bأن����=��������"4"4"��ا�Jô�2Lا�JQاZ���[��yT:�دا���<ر	�
ط�ا


���6ª9أن�ا��)9ذج���0ا��رW��bو��،��)
��)�0Iأن(��،��&���=
r�
�&�ا�ا�$�)��Wو���وا�$�)��ا���eD���0������c����f�4ا

O$�ك������O�9����%&9ذج����9ي�(�� .أن�ا

�ذج ;�O'�.ب,3

�Aت��:اG��+�Zو���eD�
�Aت�<ر	�
ط�ا�Zا�JQ	M~$ب�	�ر���
���0اGأن���í/A=�{*
4��Ad�0ل�ا��y:�ا

��،��&���=
r��+��)�0Iأن�<ر	�
ط�ا�Zا�JQاJô�2L،�و=��ا�gن��c)��دا���<ر	�
ط�ا�Zا�JQ	M~$ب���W��l&%��&���ا�$�?�اZ


ت�ا�M~$= :��(�9حcو�e� .=)9ذج��������O�9ك���0ا��رW��bو����$�x��Oا

�Jô
D/����
=MN�����SPSSو�Ad�0ل�ا���Yام�ا
��
ت�اb�Yا���%&�
�"D�	:  

Time Series Modeler 

Model Description 

 Model Type 

Model ID 
�����

01
2Â� ا
Modèle_1 

ARIMA(1,0,0)(0,1,

0) 

 

Model Summary 

Model Fit 

Fit Statistic Mean SE Minimum Maximum Percentile 

5 10 

Stationary R-squared ,211 . ,211 ,211 ,211 ,211 

R-squared -,948 . -,948 -,948 -,948 -,948 

RMSE 1674,997 . 1674,997 1674,997 1674,997 1674,997 

MAPE 42,578 . 42,578 42,578 42,578 42,578 

MaxAPE 309,998 . 309,998 309,998 309,998 309,998 

MAE 1244,081 . 1244,081 1244,081 1244,081 1244,081 
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MaxAE 5508,989 . 5508,989 5508,989 5508,989 5508,989 

Normalized BIC 15,025 . 15,025 15,025 15,025 15,025 

 

Model Statistics 

Model Number of Predictors Model Fit statistics Ljung-Box Q(18) 

Stationary R-squared Statistics DF Sig. 

01
2Â� Modèle_1 0 ,211 17,362 17 ,430-�����ا

 

ARIMA Model Parameters 

 Estimate SE 

01
2Â� Modèle_1-�����ا
�����

01
2Â� ا
No Transformation 

Constant 290,072 473,400 

AR Lag 1 ,468 ,139 
Seasonal Difference 1  

ARIMA Model Parameters 
 t Sig. 

01
2Â� Modèle_1-�����ا
�����

01
2Â� ا
No Transformation 

Constant ,613 ,544 

AR Lag 1 3,374 ,002 
Seasonal Difference   

 

*�،��9�Gا����ك���O�9ا����("Gأن���í/A=9ن�y��
ءه��67ا��)9ذج،�$*�04��4S�0I���§9�G��Moي�*
r�
�ا�$�ار�ا(�±

  ..ARIMA(1.0(0.1.0)(0: ا��)9ذج�ا�$~Mح� 9

�ا
3, ذج�.ج g$h®�
ر��:��d)�JQاZ��إ���	�"�:�دا���<ر	�
ط�ا v2�=�،��������0أ�Ë�KÌQ�:bا��)9ذج�ا�$~Mح��"4"4"��ا

��dا�:(G�4����/� ،6w9ا��
را��$�ار��"4"��ا :Ljung-Box-Pierce�2ول��L�67ا� 
ر��9b9دة��d>ا�Z ���1
D/أن�إ� ��/� ،

*362,17Q:  (Model statistices)أ&Aه� =  

���1
D/إ��(�c�x��
B¹=ر
و¡)$
2χ��
101112&���در�c����/��bر  =−−=−− qpkره��c���9�Gو�9�4ى����b1: در %

: أي
23,2092

(0,01.10) =χ
  

: إذن
362,1723,209 *2

(0,05.15) =>= Qχ
�(�c� �أن 
(*� ،

2χ��(�c� 0��MNأ�LB��:i� �*vن �ا��Gم ��P��� :�$=� 
�=`�� ،


ل���� 0(P� 
]"i��]�	� ��/� ���4$�ة، 6w9ا���ا �"4"�� hو��� ،:�����ا �ا��eض �و=��¤ ���Gو�� JQاZ��ا �<ر	�
ط 
�AتG�


��%6ا�$�9ل�(�:  
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�5n�

�9 ا°¯: 6ا�w�  دا
��*ر;9�ط�ا
�ا��wوا �w§4Cدا
��*ر;9�ط�ا
�ا

  

  

  

  

  

  

  

  

  

  .��Gk	�����ا��)9ذج�ا��Y�4�SPSS�?1Aج���0*�=
����:ا�)�ر

�:89 .د
� �9:ا �ا�$~Mح �Wو��ARIMA(1.0.. )(0.1.0)(0: ا��)9ذج �bر�"�� ���وق x�� JQذا� �ا���5�f)ار	�
ط �=)9ذج �p�_� ،

(*�01
2Â�
ت������اG��X2�6%��
 :δφ	9yن��) =tYD41B)-(1 

:y���ا 0�� δεφφ: أي ++−+= −− tttt YYY 5141)1(9 � �ا�$�ر �ا��)9ذج �أن ��=� �ModWة 
تb�Yا�� 0�� ، :

072,290468,0)0,4681(ˆ
54 +−+= −− ttt YYY  

:y��ˆ4861, 072,290468,0: أي���0ا
54 ++−= −− ttt YYY  

�:�89/<�±��¦¥: 5ا �Cول�
���Bا
3, ذج�ا�%�>�م�²¯�ا�2���3%
�w³�´

�%�ا���µا�AB�C¹
3�2016���ا  

Forecast  

Model Jul 2016 Août 2016 Sep 2016 Oct 2016 Nov 2016 Dec 2016 

01
2Â� Modèle_1-�����ا

Prévision 2074,18 4528,36 4545,80 4808,89 2900,43 5646,23 

UCL 5439,90 8244,77 8334,75 8613,56 6708,54 9455,09 

LCL -1291,54 811,96 756,85 1004,22 -907,68 1837,36 

  .�Y�4�SPSSج���0*�=
����:ا�)�ر

  

�ت. 5���.�'������4ا�3
�ت�وا
¾"����½�sاف��$9��/�89:��
�w,�
  ا6�>�ام�ا
3, ذج�ا


g �اف،�*������9yن�*����MN�	����������ا����
ت�أو�	������ا����
ت��±�?�*#��$���)���*
���Yام�=)9ذج�ا


�9�cد�ودا��� �ف�����
ت�ا���دة��$�4
�)أ �اف����Gدة(�(I�
��،xc9ت�ا��
G2?�ا���Ä9د��$�،���9yن��P�0)�0	"+�ا

���2�$�ارات�Lا�O�R�4
 ?��67اS�

دي،��)(/�01*�0

���ا�J#KLا���د����������
ت��23��4�5=MN�4
&���O�P�67اQ


 ��T�	�?@�0ا���4�5و�.  

1.5�����
3�ء�ا
3, ذج�ا/��À  

�67��"r(وا����@Ar�
دي�إ���	�$�}�W �اف�ا(/�01*�0
23��4�5���}4Q:  

  	�eY¤�ا����e"yا��B¹4��؛�:g1 ا
�yف�½ول�

�w³�´
���Xا92Lدة�إ���أ0I(���/����c؛�:g2 ا
�yف�ا
y	�¤�eY	  
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�Á
�´
 . W�?��GQر¡
ح�:g3 ا
�yف�ا


Z ��2Lا�ا��9ع���0ا�$�9د�G�)اف� W9د��c (����
Pن���?�إo��0ا=��ا�Mop�)dj+  ،dj- (��(�cاف،�و� W9د��c�0����c�:y�

����q��
��)r:��$�ار�ا=��اف�اB���Mop���:i)
=
D$=دة�أو�

���0) <=��ا�
ت�ا�)���Iز�$*
&�0ا�$�)��ا��B¹4���ا����/�دت��

6�
��
iاف�� W9د��c���D��  :¦�ف����ZYا�$�ار،�

Min Z1(g1) = 4156,55 X1  + 3706,17X2  + d1
- - d1

+ = 150500700 

Min Z2 (g2) = 912,41  X1 + 654,03 X2 + d2
- - d2

+ = 30000000 

Max Z3 (g3) = 1208,64 X1 + 1005,4 X2   + d3
- - d3

+ =  43180000 

  :/���أن

dj+ :::: ف�ا�#"9ب�]�
دة�&�0ا���  .	)r:�<=��اف�ا�b9!،�أي��$�ار�ا

dj- :::: أي��$�ا�،!�
4�  .ر�&�م�	�$�}�ا�[�ف�ا�#"9ب	)r:�<=��اف�ا


مG�  :	9yن�دا���ا�[�ف��67_9رة�	���MopD)9ع���Mopات�<=��ا�
ت��)
��%6:  دا���ا��)9ذج�ا
−−−−++++++++ ++++++++====
321

d25.0d35.0d4.0Z Min.  
�
BC����=����
=���واr�
�W )���اBC"	�?@�،ولW�67�JQv	���b
�=����"(G�
*��$"Gا���X��
y��=�í/Aأن� �ف�	�=�����X"�Yا

eY	� ��9��Wو ��)9�4ى �Wر¡
ح، ?��GQ� ��ModW �ف 67� ?@� �ا92Lدة X��
y	� ¤�)��( W� �bدر(���dآ� �إ�� � �ف 0�� X"�Y	

  ./4!�رؤ������ZYا�$�ار

�3O$�  .أ 
  :(*����0أZ �Zdه�ا�$�9د�oGkن�<&��
ر�&���*�
ء�ا��)9ذج،�وا��)r"��67: ;.�'��ا
O$ د�ا

�q)1(($��ر :(�$
 2,5X1 + 1,67 X2  ≥  79877  ا��دة�½و

� q)ر� �ج�): 2(($��2Ã
� Ä³د½� �Å 10080ا ≥ X1 

� q)ر� �ج�): 3(($��2Ã
� Ä³د½� �Å 4500ا  ≥ X2 

�q)�5): 4(($��ر,�
�ت�ا��6)x1( 4100  ≤ 0,211X1 

�q)�5): 5(($��ر,�
�ت�ا��6)x2( 4000  ≤ 0,205X2 

�q)6(($��ر :(�¥¦��±�>
 x1( 19487,9  ≤ X1(ا

�q)7(($��ر :(�¥¦��±�>
 x2 ( 24503,89  ≤ X2(ا

�q)9$�): 8(($��ر�%
X1 , X2 , d1 ��م�ا
+, d1

-,d2
+,d2

-,d3
+,d3

-    ≥ 0 


��9�c�ËYد�ا�#"!�&%��ا����oن�(��x1و��x2�������
���Yام�ا��A4:�ا*�
BC"&�:Dات�ا������$��
د�&%��ا(�&>�?	��$��،

��AIا����oن�+� .وذ


3,    .ب ��$B�ÆÇ
���Èا$(
���1�"�)9ذج�وا�Zي��9yن�&%��ا��y:�: ذج�/�����½�sاف�ا���ÅÉا
B��
§��ا�D�	���JQv/"��ا

6�
��   :ا
−−−−++++++++ ++++++++====
321

d25.0d35.0d4.0Z Min.  

:;.�Êا
�ـــ�وط  

g1: 4156,55 X1  + 3706,17X2  + d1
- - d1

+ = 150500700 

g2: 912,41  X1 + 654,03 X2 + d2
- - d2

+ = 30000000 

g3: 1208,64 X1 + 1005,4 X2  + d3
- - d3

+ = 43180000 
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  :;.�Êا
O$ــ د

79877 ≤ 2,5X1 + 1,67 X2 

10080 ≥ X1 

4500 ≥ X2 

4100 ≤ 0,211X1 

4000 ≤ 0,205X2 

19487,9 ≤ X1 

24503,89 ≤ X2 

X1 , X2 , d1
+, d1

-,d2
+,d2

-,d3
+,d3

-     ≥  0 

 

���Bا
3, ذج�ا�ÌO"ح 2.5�2�"#%j;�5و@  


§��ا��)9ذج�ا�_��Gk���
=MN��W����MN �اف�ا�����l=$9م�*�:�ا��)9ذج�*
���Yام�ا���Ç
���QM��1
�������D:�&%��ا�،

6�
��  :ا��±����67ا�2Lول�ا


%��3: 6 ا �Cول �w³�´
���Bا
3, ذج�ا�ÌO"ح�
�%�ا���µا�22016 

  

  

  

  

  

  

  .�Y�4�QMج���0*�=
����:ا�)�ر


���ى�	�$}�W �:��ى�;.�s½�¤Oاف  . أm9��6�2ول�ا�9ا�Lاف�ا� W����MN�
��67=)9ذج�اB¹§
�_�?	���� �اف�ا�Ar@��ا

�lا���:  

  ��ى�;.�s½�¤Oاف�ا
´7£�: 7ا �Cول�

�س$O
  دج: و@�ة�ا

¤O.;��9%³ 

 ا
�yف

 2 ع�

 *2.�اف
  ا
�q$Oا�%���ÆÐ *2.�ا��ت

 +d- d )دج(

�ج:  ��b9��) 0 0 150500700 g1ا=��اف 100%%%%�2l�r$
�n; 

100%%%% b9��)ا=��اف��  0 0 30000000 g2  :دة C ا�r$
�n; 

§���Mo§9با=��اف� %%%%98,16  793388 0 43180000 g3  :ح�Ñر½�q$Ò�� 

� �s½�¤O.;�±%³�=6اف 99,39 %%%% � 


����:ا�)�ر=MN�
ت�اb�Y���%&دا�

/��rإ&�)��  .�0�QMإ&�اد�ا
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	�¤�eY	�67�:r(ول�وا��Wف��]�
ج�	�$}�*Ad�0��í/A=���4fل�ا�2Lول�أ&Aه�أن�ا�=��X��
y)100%(أن��
(��،

���4f*�
Rأ��{$�	��c92دة�Lا�X��
y	�¤�eY�*�{"Gوا���J�
r�4
وي�ا��eD،�أي��-dو�� +gdن�<=��اف�) %100(ا�[�ف�اQ

����B¹4ا���(�$����Xا92Lدة(أن�ا
y	�،ج
�=>�X��
y	 (ت

�و¡�ون�ا=��ا��
(	��$$�	��cار��$�  .��0¦�ف����ZYا

���وا��)W�?��GQ�67�:rر¡
ح��$:�*$�)��	$�ر�*ـ�o/�67ن�
r�&�c�0)��ا��B¹4���و �9ا=��اف�) دج d3-793388 = :(أن�ا�[�ف�ا

9 � �ا�$~Mح �ا��)9ذج {��#	� ��
/� �ا�$�ار�67 ZY��� h$$���� �ا�Zي �¡���ا �أن �أي ،h��� �أن�����Mo§ :42386612§9ب �أي دج،

��4f*�{$�	���
r� :ا�[�ف�ا

[[[[  43180000  / 42386612] =  k ====100 ××××  98,16  %%%%.  

  


ع� Zا�<=��اف�إ������ود���ا�9اد�Wو�����% 1,84: أي�´2"�
�ا=��اف��$�ر�*ـb�0إرI(و��،���B¹4ا���(�$�&�0ا

��%&�Mo@v���ا ?@� �و�0 
ل(&W� ?cر� �%&� 
�	5@��*�ور  ����وا �ا����� ��(I��ا ����ود�� ?@� �و�0 ��b
�=�� ��"(G��ا 67� �"(G�4ا�

��¡��ا��$}� 
���ا)��¡��
ل=  
���ا(&W�?cر-�X��
y��  ).ا

��@Ar���x�#�4ا�$9ل�أن�ا��)9ذج�ا�$~Mح���)
�����Ad�0�)% 99,39 (�xل���!4��O�9�����/A	�W�{$ �اف�ا


ت�و	A�Reت����ZYا�$�ارG"#	 .  

�@��. ب��ا� �ا� ارد �ا6��7ل �$
��ا���:�� 67� �ا�$~Mح �ا��)9ذج ���
G�إ*�از�� �Adل����
ول �4�5("�� �/
�ا�� �ا�9ارد Apل

�����0��J�
r�  . 2016ا��4ا���óا

�ا
�,1.�5.ب �ت��6� �وا6��7ل �$
�½و �ا� اد �ل,���ا6 �$
�
ل��:��(Gا��� 67� �ا�$~Mح ��
=MN�����ا
G�� ���oن ا�2Lول�ا�9ا�6

�/

ت�ا��T9ر�
ت�&):�ا&
 .ا�9اد�Wو����و�


$��ا
3, ذج�ا�ÌO"ح�²¯�ا6: 8ا �Cول���ت��oر 
�ت��,�5ا����7ل�ا� اد�½و
$��و6 

ا
�,$�� *2.�ا��ت

�@��  ا�

    

��9%³*6��7ل d- 

)��$,�
ا
d+     

%%%% 100 0,3125 0 79877 ������
ر(ا�
دة�Wو#�c(  


ج 4100 0 41,5481 99,99 %�=��Od1 :(&ت�
&
�  


تT9ر�
ج� 4000 0 97,5402 99,98 % ا�=�� Od


ت�*�=
����:را�)�b�Y���%&دا�

/��rإ&�)��  .�0�QMإ&�اد�ا

���4f*���b
�=����"(G�
��67ا�
(	��I"B¹ا��
B¢أ���=����
ل�ا�
دة�Wو(G���4ا������/Aل��Ad�0�100%أي�أن��،


دة�Wو����وذ�+��67;:����ود���ا��DlLا("��:r�Wم�و
����)���f�9ا��)9ذج�ا�$~Mح��9ف��)�0Iا�Ap��>�0���4�5ل�ا

)50%���b
�=���c
#�  ).��0ا

�?c�6ر�
�=��OKLت�&):�ا
&

ج�ا��X"�Y(*���ÁI4Iأ=9ا&�h´2:�ا=��اف�¦o/�67)1 (�X�eن�أن���=��ËDYوا�

)¤1
��41,5481: �$�ر�*ـ) � ?cر� 6�
�=�� OKLا� 
�أ� ،�&
�)2 (�:2´� 
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