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: �xsت و �+��
+�@- أھ�ا�1 ���دة 
��/�T وا
 "���ت ا
%/��� وا
&�� ا
ا
*(�ءة، و+ *T ا#�"�ام ��xsت ����دة و�"���ت ����دة ذات و�Lات 


��:�� I(�ءة �"�:(� 1- ا
&��س ��#�%� ��:��
 ا��� ا
Kى +T� ��M ھKا ا
�� ��&, S�E+ ت���s م�&, -�
+/ D � &�ر�� �I و�Lة إ���ج و، ا
��Lات ا


��Lات ا
*(uة وھKا �� +/�;� ;:- ���I5� �1(5 و�Lة أو ,�
�(� �T ا
� ,&g ;:- �%�%- ا
*(�ءة، ��Eدر ;�م ا
*(�ءة 
:��Lا -�
  ت ا

 �;� M� �1ت ,�ا�����

 %�t� ��:�, ��M:~ ا ��M
و+�@:S ا
�@��w ا
 T� دات�� 
 �����أن ,*�ن ا
 �xsت وا
 "���ت ����tات  :)§(ھ-ا

��
�# B/�
ت و�"���ت �I و�Lة �5ر�Cم  ��SM+ -%� � ُT; ���xs أن +و
����� ،�Cx; ت���" 
 s@�� � �%- أن ,*�ن ا
�T�� �Cx ا
 �xsت وا
�Cx�
 ز+�دة ,uدى +SM أن � �%- أ�T�� n ا
 �xsت وا
 "���ت @�د+�ا
 ا

 ،D��� h*�
�h ا
��Lاتا
 �xsت إ
- ز+�دة 1- ا
 "���ت وا�M, او أن 
:� �T � ا
��Lات ��g7 ا
�&��� �� �4 � �%- أن ,*�ن I,*�ن ا
��Lات �� �4:�

� +&� ) ;�%� ا
�را#�(أن +*�ن ;�د ا
��Lات ، �L. ا
 �xsت وا
 "���ت
�4x4 �7~ أو T; ،ت���" 
  وھ%�ك ;�ةأ��7ف �M �ع ;�د ا
 �xsت وا

��%� �%��

��د ا
��Lات 1- ا -�
�� ا�د�� w:��, �;ا�C:  ���L أن +*�ن
Cت أ���" 
� #�(&� ا
% �ذج n,�C  وا� ��ML T ا
��%��7ب ا
 �xsت 1- ا

�
+SM أن +*�ن �ML ا
��%� أ��I ��� ا
*(uة، وو�Lات ا
*(uة ا
� ��<+� ��T ا
  .3ا
 "���ت 1- ا
��د وا
 �xsت �M �ع ����L T �7ب 

s@5 ا
&��س �I�?� -1 S�/�+ �C ذات  أن :و257ب XJ) ھ�ا ا>XG&ب
أ�n  أى  1- ا
��%� ا
 "��رةًأھ �� ���Es إذا �Iن ھ%�ك �&�ط ��@��1

 T* + � I أن +��ث T�� |:s ا
�&:��ت ا
�?�اL ��2/�س �s@�ء ا
&��س،
��ت،���
�&v ا
*(�ءة ا
  b:� 1- ا g� وان  B/�
�/��� و ��:��
���d2 ھKا ا

��%�� �� و
�/B أT��+ ��1 �&:@� ��:�1 أ��1 ا
  �ر#�ت ا
�- , B ا
 &�ر
� �� وھ�;:- ا$طxق،  ��:�,- :-
��
,��+� ا
(���7 �ن  1 و��
���� ��2�EL$ا n�+(��ض ;�م و��د أs@�ء 1- ا
&��س ��C -1#�ت ، وأ

، I � أن Deterministicا
 �xsت وا
 "���ت ��;���ره أ#:�ب ���د 
 ��: ; -1 �I�? 

�M ;�%�ت 7" � ا
�d�%+ �M ;%�� ا
��+� �T ا���

� +&�م � �ذ�� 
:�%�u �5داء ا
��L،ا
�/�ب  �:/:# -1 �s�, �
ات 
/%�ات 
 �:/:/

(��ة ز�%�� �sرج �@�ق ا n��#�, T* + ذ��� ���ت أى � +&�م ���
ا


+&�م �&��س ا
*(�ءة ��
%/�� ���1 أداء ، ا
<�%�� ��g7 ا
�را#� �%��
� + *T ا
 &�ر�� ��T درا#�ت �"�:(� �/� n�y1 -
��
 أن Sا
�را#� ��


-:��� ا
(�وق 1- ا�داء ا���1 ��� ����
� + *T أن +�
%� ;�I T(�� و�� 
�&�ر�� ا
 ?�ھ�ات �g ا�داء ا���1 ;:- ا
 /��ى ا
&��- أو ;:- 

-
إن ,�,���ت ا
*(�ءة ا
%/��� �E� �#�/Lرة ���Iة ، ا
 /��ى ا
�و
�ML أن ز+�دة 	

����~ ا
 �xsت وا
 "���ت و�ML ا
��%� ذ  �%��
ا

)*
�ءة �ن ز+�دة ;�د ا
��Lات #�ف +uدى إ
- c)s ���#| در��ت ا
 n�y1 h*�
� أ�M+$ ��Iد �I�Gء ��&�ر��T 1- ا�داء، و;:- ا�M� �1�+
 T*  
�T� n اy1 ت���" 

��د ا
 �xsت وا ��/%
�C � :I ;�د ا
��Lات ��
����L أ�sى y1ن ز+�دة ;�د  T� ،�&&� 
أن ,��"� در��ت ا
*(�ءة ا

دة ;�د ا
��Lات +uدى إ
- ا
 "���ت وا
 �xsت 1- ا
�را#� ��ون ز+�
1- ,*�ن ز+�دة در��ت ا
*(�ءة 1- ا
 ��#| و+��g ذ
	 إ
- أن ا
��Lة 

  .<داد,  �nوg7 �1+� و�T �4 ا
�g7 ا
Kى � ,+�G ���1 �M	 ���b �&�رن
($2f-ر ا&,A-2ت -#20س ا-?<2ءة ا>$:2`60 ا-:#_60 : اGراK-45 اP �@2:$

����ث وا
�را#�ت ا
*(�ءة ا
(%�� ,%�و
B ا
��+� �T ا :DEA  اXG&بKW:G2Pام
��ت ���
 Data Envelopmentوا��E�Cد+� ��#�"�ام ا#:�ب ,�:�� �t:~ ا

analysis (DEA)-,��I ��%ز� ��,�� ��M2��� B��Iو : 

                                                
) ‡ ( U0اھIPإ KA,3 ،2#V-2008ا (A0X;23-) إ LNIA- �7&?-ل ا&,:u /0/ ا-?<2ءة –، ھX,u 

 ،(a0XW-ك دول ا-:25ون ا&_+P 6$و-6 ا-?&�7 3#2رKP 672رa:-ك ا&_+X- 60,PI-ا-<_60 وا
 .42، ص 6Xa32 ا>;:29د وا�دارة، ا-5V&دKJ ،67د 

)§(  Al- Deleimi, K.S. and Al-Ani, A.H., 2006, Using Data 
Envelopment Analysis to Measure Cost Efficiency with an 
Application on Islamic Banks, Scientific Journal of 
Administrative Development, Vol.4. 
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ا-2aAل او   ا-2P U@2#-+,   ):?2-�0ا-( ا-?<2ءة ا>;:29د67  )ا-67I5V(ا-?<2ءة ا-:&ز6057   ا-?<2ءة ا-<_60
  ا-K@25 ا-I0�:A  ا-K@25 ا-�P2f  ا-A,9&ل

65V-2ءة ا>N  
�P2f-ا K@25-ا  I0�:A-ا K@25-ا  �P2f-ا K@25-ا  I0�:A-ا K@25-ا  

 S@C2011   h ?
;��د ا
-�+>
  %82  %73  %90  %87  %93  %86  %79  ا


T+��G ،g ا
(�ر، ��
ا
  2012ا
� �ى 

D &
          %94  %94  %90  ا

�/ /
ھ�+�ى، د;�ء   %91  %81  %94  %86  %95  %97  %93  ا
  2012إ# �;�� 

���+>
  ا
�+�E
  %94  %86  %96  %94  %93  %98  %91  �1ل ا
v L76      %90  %95  %85  ا��%    
    %71      %91  %96  %87  د�%��ر

Elhendy,. El-
Abd, Eldokla 

2012  

 T� /, 
    I  86%  98%  88%      72%(� ا
�وار  ا��&�ر

 �©)
    %89    %97  %98  %93  %92  1ا
 �©)
    %92    %95  %99  %98  %97  2ا

،-�1�G ى�M�  
�E@(-، ;��ا
��ل، 

 T/L2013  

 ��ارى
T� /�
    %92    %95  %99  %98  %97  3ا
(©�    ا

g�/
 ��#-، ا
 2013  

 ا
 �ارد
��2� 
   ا

 -:; 	

 ����� ا
& D، ا
?���� ص، ا�رز ص، �%�M ا
/*�، SEC ا
/*�، ا
&@T، ا
��#�� �/��+�، وذ 	
وذ
  .�/��ى ا
 ��1[�ت

 �©)
    %73    %88  %98  %90  %89  1ا
 �©)
�+/- �C#�، ا
/%�    %83    %90  %98  %94  %92  2ا

2014  
c�� 

    %90    %94  %98  %97  %96  3ا
(©�    ا
 ��2ة

 w+��2015  ��2� 

 ����� ا
& D، ا
?���� ص، ا�رز ص، �%�M ا
/*�، SEC ا
/*�، ا
&@T، ا
*��ن، ا
��#�� م، ا
��#�� ت   ا
 �ارد ا 	
وذ
/� -:; 	
  .��ى ا
 ��1[�توذ

- �%t
 وT/L ا
    %94    %97  %98  %97  %96  ا�# �ك  2016 

 ��/
    %76    %88      %89  ا�رز  2016ا
 �©)
  %52    %55    %95  %90  %86  1ا
 �©)
 ا
&<از، �@�وع،  %79    %80    %92  %98  %90  2ا

 �%�
  ا�# �ك  2016 ا
 �©)
  %73    %77    %90  %96  %86  3ا

 � ��2016  D &
  %93  %31  %45  %39    %83  %78  ا
D &
          %86  %92  %78  ا

����?
          %90  %83  %75  ا
�*/
          �M%�  77%  98%  79% ا

��#��
          %95  %93  %88  ا
T@&
          %81  %97  %78  ا

-�          %84  %95  %80  ا
(� ا
/�دا
�+�E
          %93  %95  %89  �1ل ا

          %93  %99  %93  ا
@ �ط�
hط�@�
          %93  %98  %91  ا

 ،-1�% 
ا
;��ا
� ��، ;��س، 

  2016دو+�ار 

 ����� 
أھ� ا
  ا
<را;��

          %85  %72  %60  ا
��,&�ل
 ،� Lأ �Gأ�� ;��، ر

  2016;<ت 
�/ /
  %65  %88  %79  %75  %90  %81  %73  ا

  %95  %42  %96  %44  %96  %98  %94  ا
(�او
�  �C2016ح 
 

 -2f-ر ا&,A-ى -#20س ا-?<2ءة ا: اIE_-اما>ط2ر اKW:G2P 60_#:-2`60 ا:$< 
 ا
 �: �� ا
��ود+� ا
@�+&� L�Bُ ا
���ب ا
/��&� ا�Cى
�(�د :SFA اXG&ب
Deterministic Parametric Frontier Analysis  .�L)*(ا
 ��دة

 ا$���ج، و+ *T - دا
� إ���ج ���دة 
��~ ا
�&%�� ا
 /�"��� 1,� ا#�"�ام

�ا�I �&+�@
  :-,����� ;T ھKه ا

yi =  + εi 

 -&�&�
���ج ا��/�� ا w+ط� T; 	
�,-، * �T ا���b وذ�I:  

 
 0F :ج ���دة���  .دا
� إ

yi = ج��� .I �� ا$���ج ا
 ��T� ���:; �E ا#�"�ام ;%��� ا$

  = �
  . +�اد ��C#��-ا
�ا$���ج ���
� دا

=εi"

	 ;%�E ;�م ا
*(�ءة ا$������ ا
�&%��-@5 ا
�?�ا2 اKIو .  
 ;T ط�+w ,&�+� +��أن ��Cس ا
*(�ءة ا$������ ا
�&%�� �L. و

� ,وا
�- εiا
"@5 ا
�?�ا2-   ،�)E:

*�ن n� �C ا
 ����C �/�و+� ��
 -و��
�tE

Kا 1&� ا��Cح ،(OLS) ى�+ *T ا#�"�ام ط�+&� ا
 ����ت ا 


:,�ز+��ت �"�:(� �b� -2ا�?�
I �  ،- ا
��ز+g ا�#أو ,�ز+g ����، "@5 ا
 Maximum Likelihood,� ا#�"�ام ط�+&� ,&�+�ات ��[ � ا$�L �ل 

Estimation (MLE) ى�tE

@�+&� ا
 ����ت ا �+��I. أھ� و T�

                                                
)*(  Aigner, D., and Chu, S., 1968, On Estimating The Industry 

Production Function, American Economic Review, No. 58, PP. 
226–239.  

�
ا
@�+&� أن ��Cس ا
*(�ءة ا$������ ا
�&%�� ھKه  - ,Ksu ;:-ا
���ب ا
� �?+ .�L ،w�Cا2-  +*�ن ��� د�?�
، ا�ول ھ� �*���εi  �:;Tا
"@5 ا

ا$������ أ#��ب � ,*�ن ا
 %?5ة   وا
%�T; G ا
 ���د-ا
"@5 ا
�?�ا2
���1 �*��
أ�� ا
�%�E ا®�E%; ��1 �s ;�م ا
*(�ءة  ،�Cدرة ;:� ا

K

-  @�g ا
 %?5ة ا$������ ا
��*� n�1،� ,/ىا$������ وھ� ا��
 ��Cس و��

nأ$������ ���" � و;%�E ;�م ا
*(�ءة ا �&�&�
 T� ��I، � I ا
&��س ا

�:; Ksu+�� �1 �C�

¯s@�ء ا
%�,T� �M ;�م ا ����#�/L ة�G ��+أ  g �
��ت���

�M و
 .ا�� 
 ا
��:�� ا
��ودى ا
�?�ا2- ا#���ث ���ب ا
/��&�ا

Stochastic Frontier Analysis (SFA)  ،ءة�)*
+/�%� ا
Kى و
&��س ا
، و��/T و�1ن )†(�1977 
*� �T أ+M%� وآ�sون ;�م ;:- ا
� � ا
�ا2

 و,�� � ا
(*�ة ا�#�#�� )§(�I���2003 و
���1 ;�م �I ، و)‡(1977;�م 
  . ;:- أن ا
"@5 ا
�?�ا2- +�*�ن ��L T ا
"@5 و�L ;�م ا
*(�ءة

  :) 3u¥2N?&$0¤ إ-£ I:#u  iεح U0V#u ا-I9_5)وا-:
εi = (vi  - ui) 

 0F::vi5 ا@"

�?�ا2- و+��g ا
��ز+g ا
@���-  + �b �*�ن اN(0, σ2
v))~(vi .  

                                                
)†(  Aigner, D., Lovell, C. K. and Schmidt, P., 1977, Formulation and 

estimation of stochastic frontier production function models, 
Journal of Econometrics, No. 6, PP. 21–37. 

 )‡( Meeusen, W. and Van de Broeck, J., 1977, Efficiency 

Estimation from Cobb-Douglas Production Functions with 
Composed Errors, International Economic Review, No. 18, PP. 
435–444. 

)§(  Kumbhakar, S. C. and Lovell, C. K., 2003, Stochastic Frontier 

Analysis, Cambridge University Press. 
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ui : ~E� g+ز��
+ �b �*�ن ;�م ا
*(�ءة ا$������ ا
�&%��، و+��g ا
 -���@
Half Normal Distribution  .�L|N(0, σ2ا

u)|) ~ 
(ui . ������ إ� uiو+��� ,�ز+��ت �"�:(� 
�%�E ;�م ا
*(�ءة ا$

@
�E~ ا g+ز��

S ا#�"�ام ا�t
  . ���-أن ا
 0F-2ا�?�

:�t�E أن ,���ى ;:- ا
�� ا D /+ -,��I :  

yi = g(xi ; β) · e
vi · e

−ui 
 �t�E
  :ا
"@�� وذ
	 �Ks5 ا
:���ر+��و����+:�� ا
- ا

ln(yi ) = ln (g(xi ; β)) + vi − ui 
 0F: vi-���@
    . ا
"@5 ا
@���- و,��g ا
��ز+g ا
      ui S��� ءة وھ��)*
  .�L ;�م ا

��2 )*( ����رو , *�1982Tم  ;و1-�EL$ا �&+�@
 �T إ+�Mد ا
 T� �I س��&
vi ،ui��,®ا �
  : �xs Tل ا
 ��د

 

λ =  

σ2 = (σ2
v+σ2

u) 

 =  

 0F: )؟(f=  ���@

:��ز+g ا ��
� �L$�1 ا�b*
 Standard -دا
� ا
Normal Density Function.   

 Standard Normal -ا$�L �ل 
:��ز+g ا
@���دا
�   =F)؟(
Distribution Function.   

λ =ر��� 
�/�� ا$���اف ا T; ن ى;��رة�* 
 ��%&�
 ;�م ا
*(�ءة ا
σu -
     .σv - ا
"@5 ا
�?�ا2
 *�ن ى ا$���اف ا
 ���را

  .�C � ;�م ا
*(�ءة = 

  =��    .����� ا
�&%��,��+�E%; T ;�م ا
*(�ءة ا

 .,��+T ا
"@5 ا
�?�ا2-=  

§PاI-ر ا&,A-ا : (P&XG0¤ اP 6$3#2رDEA ،SFA :  
   SFA ا-:,0X/ ا-,Kودى ا-e5&ا@)   �X�3 /0X,u DEA ا-+20$2ت

 *- :�� �  أ#:�ب ��: -*   أ#:�ب 
  ���s إ�L �s�� deterministic    *-2�ELودى* 
  +�g �1 ا�;���ر ا
"@5 ا
�?�ا2-*   � +�� T ا
"@5 ا
�?�ا2-* 
 * ��2�EL$��7 ا�):
 D /+ �

  أن ,*�ن ���t+�ة

:(���7 ا$��2�EL أن ,*�ن *  D /+

  ���t+�ة
� +%(K ا���1ا�7ت ;:- * 

  ,�ز+�E%; g ;�م ا
*(�ءة
 * �E%; g+��1ا�7ت ;:- ,�ز�+%(K ا

  ;�م ا
*(�ءة
 *�+�&�
� +�� s T@5 ا   *�+�&�
واT� �L :  ا
 �s T ��+SI@5 ا

 �4� �� �s®وا S���  
 * �
� �ذج ا
�ا �+��, S:@�+ �   * �
� �ذج ا
�ا �+��, S:@�+  
L/�س �g ;�د ا
 ���tات * 

  وs@5 ا
&��س
 * �+���
إ�*���� �Lوث ;�م ا
*(�ءة ;%� ا


:% �ذج /
  ا
*�+�&�
  ا�E�Cد ��C#-: ط�+&� ا
�&�+�*   ����M ر+���7: ط�+&� ا

 

$:45P �@2 ا-Kرا2Gت -#20س ا-?<2ءة ا>$:2`60 ا-:#_32W- : 60¨ا-A,&ر ا
 ,%�و
c�� B ا
�را#�ت ا
*(�ءة ا
(%�� وا��E�Cد+� :KW:G2PSFAام اXG&ب 
�,-ا
��:�� ا
��ودى ا
�?�ا2-��#�"�ام ا#:�ب �I ��M2��� B��Iو :  

إ#�*?�ف ا
��ا�� ا
 �4uة 1- ا
*(�ءة ا
�&%�� ";T ) †(1- درا#�

�tEر زراع�+��M�� -1 ��:&�
، و,� إ��1اض إن ;�م ا
*(�ءة " ا
 ����� ا

دا
� 1- ا
��+� �T ا
 ���tات ا
 (/�ة ا
�اs:� 1- ا
% �ذج، وأوB�7 ا
�را#� 
 T�� BLاو�, ��%&�
 ، I � 0.82 وذ
	 � ��#| �:N 0.95 – 0.19ان ا
*(�ءة ا

:
 �2��
  ./��,��T� T ھKه ا
�را#� أن ا
 <ارع ,%�d 1- ظ�وف ,<ا+� ا

                                                
 

)†( Ajibefun, I. A., Battese, G. E., and Daramola, A.G., 1996, 
Investigation of Factors Influencing the Technical Efficiencies 
of Smallholder Croppers in Nigeria, Centre for Efficiency and 
Productivity Analysis, (CEPA), Working Paper No. 10/96 
Department of Econometrics, University of New England, 
Armidale, Australia, PP. 19. 

 


���� 1-  " )‡(وإB1���# درا#��%*�
ا
*(�ءة ا
�&%�� وا
���tات ا
-�����

���� 1- �%�;� " �%�;� ا�رز ا�%*�
درا#� أ�4 ا
���tات ا

:(��ة  -�����
، �L. و�� أن أ�4 ;�م ا
*(�ءة )1995-1984(ا�رز ا

 -

 <ارع ا
��%�0.74ً��%�ى إ��2�EL و�:N ���#| ا
*(�ءة ا
�(%�� �Lا .   
إ#�"�ام ط�ق �"�:(� 
�&�+� �/��+�ت " )§(وT� T��, �C درا#�

 �����

 ?�ر+g ا�
��ن ا
 �"�EE 1- ا
  :*� ا ��%&�
ا
*(�ءة ا$������ ا
ً و1&� 
: %���M ا
��+� 26.9، ان ���#| �&v ا
*(�ءة �Lا
- "ا
/��د+�
 -
��� ً و1&� 
: %���M ا
��ود+�، وھKا +�%- أن �/��ى ا$���31.3و�Lا

 ��/%� �Cأ ������
 ?�ر+g ا
��%� + *y� n&�&�, T#�"�ام ��ارد إ w&�, ىK
ا

(��% 31.3أو % 26.9�� g+ر�? 
  .;T ا
 /��ى ا
Kى ا#�"���n ا


 <ار;- ا
&@T 1- " )**(واB1���# درا#� ��%&�
ا
*(�ءة ا

 <ار;- " �&�ط�� ���1رى �M%� -1ب ��
��I/��ن ��%&�
��Cس ا
*(�ءة ا

، I � أوB�7 ا
d2��% أن 0.90
�- �:Bt 1- ا
 ��#| �Lا
- ا
&@T، وا
�B ��,(�� 1- ��[� �<ارع ا
��%� 1- �&�ط�� ���1رى، �I ��%&�
ا
*(�ءة ا

  .T��, � I أن ا
*(�ءة ا
�&%�� ,%"(g� c ; :��ت ا
�ى ا
 ��s5ة 
: ��Eل

 <ارع د��ج ا
�Lx 1- ا
 %@&�  ")††(و,��:B درا#� ��%&�
ا
*(�ءة ا

-@#�
"  �T ا
  :*� ا
����� ا
/��د+� ��#�"�ام دوال ا$���ج ا
��ود+� ا
�?�ا��2ا
 -
وھKا +�%- أن % 89إ
- أن ���#| ا
*(�ءة ا
�&%�� 1- �<ارع ا
��%� �:�L Nا

�~ � &�ار �*�
دون ا
 /�س % �11<ارع ا
�وا�g�@�/, T أن ,"(c ا

 /��ى ا$����-، وN:� �C ���#| ا
*(�ءة 1- ا
 <ارع ا�� �bIأ d�%, -�

*���ة ا

 T�300 -

�� �Lا T82 ط % c)", أن g�@�/, ارع> 
وھKا +�%- أن ھKه ا

�~ � &�ار �*�

��، أ�� ا
 <ارع % 18ا -����دون ا
 /�س ��
 /��ى ا$

 T� �Cأ d�%, -�

�� �:N ���#| ا
*(�ءة �L ���1ا
- 300ا
��tEة ا T83 ط %

�~ � &�ار وھKا +�%- أن ھKه ا
 <ارع ,/�@�g أن �*�
دون % c)",17 ا

��
 -����  .ا
 /�س ��
 /��ى ا$
 

  :ا-_:2@�: ا-A,&ر ا-2Vدس
 - «A#-ا: d2���@�+&� ��[ � ا��L �ل 
��:�� � ا
 &�رة ھ�ت ا
/�%�ر+�أظ��ت 

���ج �ل ��%�+� ، xs T� T��, � Iذج�ا
% ھKه %�+� ��ا
��ود+� ا
�?�ا��2 دوال ا
T� �I ��4 ا
�&�وى، وا
/ �د ا
*� �وى ا�زو,-،  ,5ا
 ���tات ��g7 ا
�را#�

 -

-، وI �� ���ه ا
�ى �C .�Lرت �C � ��و���� ���ا�- وI �� ا
� � ا
 � � +?�� ا
- ا�*���� ز+�دة ا���ج 0.1094، 0.1705، 0.1732، 0.0899

وذ
	 �E�� ، T� D��+ � Iل ا
& g� D ز+�دة ھKه ا
 �ارد ��#�b%�ء ا
�&�وى
  ).1(��ول 

�/�� ا
"@5 ا
 ���رى 
�%�C T� Dλ } �E � و+�� �b ,  م�;
 ��%&�
������ ا� ا
- ا
"@5 ا
 ���رى 
�%�E ا
"@5 ا
�?�اui( -2(ا
*(�ءة ا

)vi({ ��%&�
������ ا� أT� �C ا
"@ui( 5( أن أ�E%; �4 ;�م ا
*(�ءة ا
���ج ا���b ا
(�رق ��T �� ,� إ����n ، و� �%- أ�s �1ن )vi(ا
�?�ا2- �+ *T وا

��/),��I���% � +��g  ، ا
- أ#��ب ;?�ا��2 � + *T ا
��*� ���1ه 1- ا
M<ء ا
�t�������� ا
�&%�� ا
M<ء ا� . �E(� ;���ا
- أ#��ب را��� ا
- C:� ا
*(�ءة ا

 n,ر�C ��2ا�?�
���ج ا
��ود+� ا�و�L. أن �T أھ� v2�Es دوال ا
����
	 ا
��ا�� ;:- L/�ب �/�� �/�ھ � ;�ا�� ;�م ا
*(�ءة اKIو ��%&�
��� ا


� ا
*(�ءة �L -1 n����ا
�?�ا��2 1- ا
(�رق ��T �� أ��nM 1- ا
�اgC و�� �Iن + *T إ
�/�� �/�ھ � ;�ا�� ; Bt:� �&1 ،�:��*
������ ا������� ا
�&%�� أ�C ا��م ا
*(�ءة ا

 T�5 % � ھ�/� ��/�
*� ا
/�%�ر+�ھ�ت ��g7 ا
�را#�، � � +?�� ا
- أن 
 �Cأ T������
�Kا ا
 ��Eل 1- ا
(�رق ��T ا ��%&�
������ ا�;�ا�� ;�م ا
*(�ءة ا

 T�5 % ��2ا�� ;?�ا�; -

*� ا
/�%�ر+�ھ�ت ��g7 ا
�را#�، وا
��g��+ -C ا

                                                
)‡( Ajibefun, I. A., Battese, G. E., and R. Kada, 1996, Technical 

efficiency and Technological Change in the Japanese Rice 
Industry: A Stochastic Frontier Analysis, (CEPA) Working 
Paper No. 96/09, Department of Econometrics, University of 
New England, Armidale, Australia. 

60̀ ا-?<2ءة V3:&27ت -:#X:W3 I7K<6 طIق اKW:Gام ،K+J1998ا-L7L5   ا-Lوم،)§(  ا-:#_2eA- 60ر7§ ا�$:2
 .٢ ا-K5د ،٢٥ ا-KXaA ا2Gت، در Xa36 ا-5V&د67، ا-60PI5 ا-XAA?6 (£ ا-699W:A ا-+2ن

)**( Battese, G. E., and Hassan, S., 1998, Technical Efficiency of 
Cotton Farmersin Vehari District of Punjab Pakistan, (CEPA) 
Working Paper No. 98/08, Department of Econometrics, 
University of New England, Armidale, Australia. 
)††( Jondrow, J., Lovell, C. K., Materov, I. and Schmidt, P., 1982, 
On the Estimation of Technical Inefficiency in the Stochastic 
Frontier Production Function Model, Journal of 
Econometrics, No. 19, PP. 233–238. 

ا-i_A#6  (£ ا-UFd ا-K`2ج -LAارع ا-:#_60 ءةا-?<2 ،2002وإXP¤، و(Iا$K-2�  ¨0V ا-Iو7¨،) †† (
(iG&-6 3¤ ا?XAA-60 اPI5-5&د67 اV-ام اKW:G°P 6-2-60 ا�$:2ج داaA-ا LNI3 ،60@ا&e5-ا 
  .١١٦ر;U  ا-+,60f  ا-_Ieة 5G&د، ا-vXA `6532  ا-Lرا60XN ،6J ا-Lرا60J، ا-+,&ث
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��
������ ا
�&%�� أ�s�* . T� �Cر�� ;T ا�% �C Bt:� T�L -11 � ;�م ا
*(�ءة ا
 N:� �������
*� ا
/�%�ر+�ھ�ت ��g7 ا
�را#�، � � +?�� ا
- أن ;%�E ا
*(�ءة ا

 T� �bIرا#�0.99أ�

*� ا
/�%�ر+�ھ�ت ��g7 ا .  
 �������) g��, ��t� I(و�&��س �(h ا
% �ذج ا
/��w و
*T�� T ا

,��T ,<ا+� �C � ا
 �و�� ) 2(| وT� D��+ � I ��ول وI �� ���ه ا
�ى 1&
 -
 وذ
	 �g 0.4064، 0.3842، 0.3749، 0.3698وا
�- �:�L Btا


*� �T ا
/�%�ر+� ا�ول  ���"�/ 
ا
�g7 (ا�"(�ض I �� ���ه ا
�ى ا
Tاھ�
ا�"(�ض I �� ���ه ا
�ى ���ا
- (و��� ا
- ا
/�%�ر+� ا
�ا�g ) ا

50 %Tاھ�
ا
��,��C � � ،S +?�� ا
- T; ( -:; ��#�/L ا
�g7 ا
ا
 ��Eل ا
- ا�"(�ض ���ه ا
�ى، D��+ � I ا+�� و��C T � ا
*(�ءة 

 -
������ ا
�&%�� وا
�- �:�L Btا�، %48.25، %50.57، %51.86ا
43.02 % T� �*
������ �g ا�"(�ض I �� ���ه ا
�ى �ا�"(�ض ا
*(�ءة ا

ا�"(�ض ( ا
/�%�ر+� ا
�ا�g و��� ا
-) ا
�g7 ا
�اھT(ا
/�%�ر+� ا�ول 
 -
;:- ا
��,�S، ا��� ) ;T ا
�g7 ا
�اھI50 %T �� ���ه ا
�ى ���ا

 �������ا
Kى +?�� ا
- أھ �� ;%�E ا
 ��ه 1- ا
���45 ;:- ا
*(�ءة ا
D &

 ��Eل ا.  

 

  . -0X,u �@2:$ ) Stoc. frontier normal/half-normal model («A#X/ ا-Kا-6 ا-,Kود67 ا-e5&ا@60 وV3:&ى KJم ا-?<2ءة ا>$:2`60 ا-:#_K`1. 60ول 

 ا-0V_2ر7&

Se
ed

s 

O
rg

an
ic

 

C
he

m
ic

al
_N

 

C
he

m
ic

al
_P

h 

P
es

ti
ci

de
s 

L
ab

ou
r 

M
ac

hi
ne

ry
 

Ir
ri

ga
ti

on
 

C
on

s.
 

ln
σ

2
v

 ln
σ

2
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Coef. -0.0899 0.0151 0.1732 0.0021 0.0189 0.0401 0.1705 0.1094 1.0183 -7.2298 -14.1162 0.0269 0.0009 0.0007 0.0320 0.0010 0.9990 101.01 286.08 
Std. 
Err. 

 ا�ول     0.0459 0.0002 0.0453 0.0029 105.2496 0.2122 0.4181 0.0459 0.0586 0.0544 0.0229 0.0035 0.0375 0.0284 0.0257

Sig. 0.00 0.59 0.00 0.54 0.41 0.46 0.00 0.02 0.02 0.00 0.89 0.00 0.00 0.00 0.00     
Coef. -0.0899 0.0151 0.1732 0.0021 0.0189 0.0401 0.1704 0.1094 1.0298 -7.2294 -14.2624 0.0269 0.0008 0.0007 0.0297 0.0009 0.9991 101.01 285.97 
Std. 
Err. 

0.0257 0.0284 0.0375 0.0035 0.0229 0.0544 0.0586 0.0459 0.4153 0.2134 140.5472 0.0029 0.0562 0.0002 0.0569     -��b
 ا

Sig. 0.00 0.59 0.00 0.54 0.41 0.46 0.00 0.02 0.01 0.00 0.92 0.00 0.00 0.00 0.00     
Coef. -0.0899 0.0151 0.1732 0.0021 0.0189 0.0401 0.1705 0.1094 1.0497 -7.2298 -14.4605 0.0269 0.0007 0.0007 0.0269 0.0007 0.9993 101.01 286.08 
Std. 
Err. 

0.0257 0.0284 0.0375 0.0035 0.0229 0.0544 0.0586 0.0459 0.4107 0.2153 203.5077 0.0029 0.0737 0.0002 0.0745     .
�b
 ا

Sig. 0.00 0.59 0.00 0.54 0.41 0.46 0.00 0.02 0.01 0.00 0.94 0.00 0.00 0.00 0.00     
Coef. -0.0899 0.0151 0.1732 0.0021 0.0189 0.0401 0.1705 0.1094 1.0944 -7.2302 -13.4139 0.0269 0.0012 0.0007 0.0454 0.0021 0.9979 101.01 286.07 
Std. 
Err. 

0.0257 0.0284 0.0375 0.0035 0.0229 0.0544 0.0586 0.0459 0.3948 0.2177 83.1963 0.0029 0.0509 0.0002 0.0518     gا��
 ا

Sig. 0.00 0.59 0.00 0.54 0.41 0.46 0.00 0.02 0.01 0.00 0.87 0.00 0.00 0.00 0.00     
  .20P ¤3 ZVF$2ت ا-05_6: ا-K9Aر

  

) 0X,u �@2:$ )Stoc. frontier normal/half-normal model/ ا-Kا-6 ا-,Kود67 ا-e5&ا@60 وV3:&ى KJم ا-?<2ءة ا>$:2`60 ا-:#_K`2. 60ول 
I9_5-«A#X- ىI-60 اAN  .  

Irrigation lnσ  ا-_A&ذج
2

v lnσ
2

υ σv σu σ
2 λ θ TE Log 

likelihood 
Wald chi2 

Coef. 0.3698 -5.9608 -6.0351 0.0508 0.0489 0.0050 0.9635 0.4814 0.5186 65.22 6121.37 
Std. Err. 0.0047 0.6283 1.8547 0.0159 0.0454 0.0031 0.0601     ول� ا

Sig. 0.00 0.00 0.00         
Coef. 0.3749 -5.9752 -5.9978 0.0504 0.0498 0.0050 0.9888 0.4943 0.5057 65.25 6606.50 

Std. Err. 0.0046 0.6224 1.7505 0.0157 0.0436 0.0030 0.0581     -��b
 ا
Sig. 0.00 0.00 0.00         

Coef. 0.3842 -6.0020 -5.9321 0.0497 0.0515 0.0051 1.0356 0.5175 0.4825 65.30 7588.34 
Std. Err. 0.0044 0.6109 1.5772 0.0152 0.0406 0.0029 0.0545     .
�b
  ا

Sig. 0.00 0.00 0.00         
Coef. 0.4064 -6.0679 -5.7867 0.0481 0.0554 0.0054 1.1510 0.5698 0.4302 65.39 10433.47 

Std. Err. 0.0040 0.5832 1.2440 0.0140 0.0345 0.0027 0.0470     gا��
  ا
Sig. 0.00 0.00 0.00         

  .20P ¤3 ZVF$2ت ا-05_6: ا-K9Aر
 

 أظ��ت ���d2 ا
/�%�ر+�ھ�ت ا
 &�رة �@�+&� ��[ � : ا-�رة ا-6032e ا-09<)- 
���ج �ا
��ود+� ا
�?�ا��2 ��%�+� ھKه ا
% �ذج، I � ا��L �ل 
��:�� دوال ا

� T��, ،وى�&�
xs Tل ��%�+� ا
 ���tات ��g7 ا
�را#� ,T� �I ��45 ا
 � �C رت�C .�L ى�

-، وI �� ���ه ا�وا
/ �د ا
�:�ى، وI �� ا
� � ا

 -
 � � +?�� ا
- 0.2687، 0.1989، 0.0331، 0.7036-��و���� ���ا
ا�*���� ز+�دة ا���ج ���Eل ا
Kرة ا
?���� ا
g� -)�E ز+�دة ھKه ا
 �ارد 

b�#�� ول�� T� D��+ � I 	
  ).3(%�ء ا
�&�وى، وذ
���ج ا
��ود+� ا
�?�ا��2 �و�L. أن �T أھ� v2�Es دوال ا
 ��%&�
������ ا��Cر,L -:; n/�ب �/�� �/�ھ � ;�ا�� ;�م ا
*(�ءة ا
 T* + ن�I و�� gCا�

	 ا
��ا�� ا
�?�ا��2 1- ا
(�رق ��T �� أ��nM 1- اKIو

�����
� ا
*(�ءة ا�L -1 n�����/�� �/�ھ � ;�ا�� إ Bt:� �&1 ،�:��*
�� ا
 T� �Cأ ��%&�
������ ا�
*� ا
/�%�ر+�ھ�ت ��g7 % 3;�م ا
*(�ءة ا

 �������ا
�را#�، � � +?�� ا
- أن �/�� �/�ھ � ;�ا�� ;�م ا
*(�ءة ا
 T� �Cأ T������
�Kا ا
 ��Eل 1- ا
(�رق ��T ا ��%&�

*� % 3ا

�
�g��+ -C ا
- ;�ا�� ;?�ا��2 ا
/�%�ر+�ھ�ت ��g7 ا
�را#�، وا
�*��
������ ا
�&%�� أ�s . �Cر�� ;T ا��C Bt:� T�L -1 � ;�م ا
*(�ءة ا

 T�1 % �E%; أن -

*� ا
/�%�ر+�ھ�ت ��g7 ا
�را#�، � � +?�� ا
 T� �bIأ N:� �������
*� ا
/�%�ر+�ھ�ت ��g7 ا
�را#�0.99ا
*(�ءة ا .  

������� و�&��س �(h ا
% �ذج ا
/��w و
*T�� T ا)g��, ��t� I ( �� Iو
,��T ,<ا+� �C � ا
 �و�� وا
�- �:Bt ) 4(���ه ا
�ى 1&| وT� D��+ � I ��ول 

 -
 وذ
	 �g ا�"(�ض I �� ���ه �L0.3657 ،0.3704 ،0.3789 ،0.3992ا

*� �T ا
/�%�ر+� ا�ول  ���"�/ 
و��� ا
- ) ا
�g7 ا
�اھT(ا
�ى ا

 gا��
) ;T ا
�g7 ا
�اھT% �50ه ا
�ى ���ا
- ا�"(�ض I �� ��(ا
/�%�ر+� ا
 � I ،ى�
;:- ا
��,��C � � ،S +?�� ا
- L/�#�� ا
 ��Eل ا
- ا�"(�ض ���ه ا

 -
������ ا
�&%�� وا
�- �:�L Btا�، D��+27.40% ا+�� و��C T � ا
*(�ءة ا
������ �E(� ;��� ر�� % 30.22، 28.47%، 27.78%�ا�"(�ض ا
*(�ءة ا

) ا
�g7 ا
�اھI)T �� ���ه ا
�ى 
*� �T ا
/�%�ر+� ا�ول ز+�د,�� �g ا�"(�ض 
 gا��
;T % 50ا�"(�ض I �� ���ه ا
�ى ���ا
- (و��� ا
- ا
/�%�ر+� ا

Tاھ�
;:- ا
��,�S، ا��� ا
Kى +?�� ا
- أھ �� ;%�E ا
 ��ه 1- ) ا
�g7 ا
-)�E

 ��Eل ا
Kرة ا
?���� ا �������  .ا
���45 ;:- ا
*(�ءة ا


�"(�ض I �� ���ه ا
�ى و�T ا
��ض ا� D7ا�
/��D��+ w ا
���45 ا
-)�E

- ا
& D وا
Kرة ا
?���� ا�E� 
 ��%&�
������ ا�  .;:- ا
*(�ءة ا
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) 0X,u �@2:$ )Stoc. frontier normal/half-normal model/ ا-Kا-6 ا-,Kود67 ا-e5&ا@60 وV3:&ى KJم ا-?<2ءة ا>$:2`60 ا-:#_K`3. 60ول 
032e-رة ا�X-(>09-6 ا .  
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Coef. -0.7036 0.0331 0.0716 0.0081 0.0640 0.0215 0.1989 0.2687 1.4077 -5.3341 -13.3902 0.0695 0.0012 0.0048 0.0178 0.0003 0.9997 43.68 42.76 
Std. 
Err. 

 ا�ول     0.1237 0.0012 0.1227 0.0083 198.3242 0.2402 1.1978 0.1365 0.0944 0.0866 0.0582 0.0087 0.0580 0.0112 0.2032

Sig. 0.00 0.00 0.22 0.36 0.27 0.80 0.04 0.05 0.24 0.00 0.95 0.00 0.00 0.00 0.00     

Coef. -0.7036 0.0331 0.0716 0.0081 0.0640 0.0215 0.1989 0.2687 1.4362 -5.3342 -12.9127 0.0695 0.0016 0.0048 0.0226 0.0005 0.9995 43.68 42.75 

Std. 
Err. 

0.2032 0.0112 0.0580 0.0087 0.0582 0.0866 0.0944 0.1365 1.1861 0.2409 161.0406 0.0084 0.1265 0.0012 0.1278     -��b
 ا

Sig. 0.00 0.00 0.22 0.36 0.27 0.80 0.04 0.05 0.23 0.00 0.94 0.00 0.00 0.00 0.00     

Coef. -0.7036 0.0331 0.0716 0.0081 0.0640 0.0215 0.1989 0.2687 1.4851 -5.3342 -13.0828 0.0695 0.0014 0.0048 0.0208 0.0004 0.9996 43.68 42.76 
Std. 
Err. 

0.2032 0.0112 0.0580 0.0087 0.0582 0.0866 0.0944 0.1365 1.1962 0.2513 497.6911 0.0087 0.3590 0.0013 0.3617     .
�b
 ا

Sig. 0.00 0.00 0.22 0.36 0.27 0.80 0.04 0.05 0.21 0.00 0.98 0.00 0.00 0.00 0.00     

Coef. -0.7036 0.0331 0.0716 0.0081 0.0640 0.0215 0.1989 0.2687 1.5942 -5.3342 -12.9021 0.0695 0.0016 0.0048 0.0227 0.0005 0.9995 43.68 42.76 
Std. 
Err. 

0.2032 0.0112 0.0580 0.0087 0.0582 0.0866 0.0944 0.1365 1.1212 0.2413 172.7454 0.0084 0.1364 0.0012 0.1377     gا��
 ا

Sig. 0.00 0.00 0.22 0.36 0.27 0.80 0.04 0.05 0.16 0.00 0.94 0.00 0.00 0.00 0.00     
  .20P ¤3 ZVF$2ت ا-05_6: ا-K9Aر

  

) 0X,u �@2:$ )Stoc. frontier normal/half-normal model/ ا-Kا-6 ا-,Kود67 ا-e5&ا@60 وV3:&ى KJم ا-?<2ءة ا>$:2`60 ا-:#_K`4. 60ول 
  . -60AN I9_5 ا-Iى -�Xرة ا-6032e ا-09<)

Irrigation lnσ  ا-_A&ذج
2

v lnσ
2

υ σv σu σ
2 λ θ TE Log 

likelihood 
Wald  
chi2 

Coef. 0.3657 -5.3867 -4.4124 0.0677 0.1101 0.0167 1.6276 0.7260 0.2740 33.16 4114.23 
Std. 
Err. 0.0057 0.8547 1.0090 0.0289 0.0556 0.0091 0.0818     ول� ا
Sig. 0.00 0.00 0.00         

Coef. 0.3704 -5.3784 -4.4229 0.0679 0.1095 0.0166 1.6124 0.7222 0.2778 33.17 4087.72 
Std. 
Err. 0.0058 0.8489 1.0179 0.0288 0.0557 0.0091 0.0819     �b
�-ا 

Sig. 0.00 0.00 0.00         
Coef. 0.3789 -5.3633 -4.4421 0.0684 0.1085 0.0165 1.5851 0.7153 0.2847 33.17 4038.65 
Std. 
Err. 0.0060 0.8386 1.0344 0.0287 0.0561 0.0090 0.0821     .
�b
  ا

Sig. 0.00 0.00 0.00         
Coef. 0.3992 -5.3267 -4.4899 0.0697 0.1059 0.0161 1.5195 0.6978 0.3022 33.18 3909.31 
Std. 
Err. 0.0064 0.8146 1.0782 0.0284 0.0571 0.0089 0.0828     gا��
  ا

Sig. 0.00 0.00 0.00         
 .20P ¤3 ZVF$2ت ا-05_6: ا-K9Aر
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Economic Efficiency of some Grain Crops in the Light of Lack of Water Resources 
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ABSTRACT 
 

The aim of the research is to estimate the technical production efficiency for use of the productive resources of the 
important grain crops in order to identify the most important resources used to influence on the production, in addition to the 
impact of technical productive efficiency due to lack of water resources. The data were collected randomly for farmers of wheat 
(winter crop) and maize (summer crop). The sample size was about 46, 35 farmers for the crops respectively for the agricultural 
season 2016/2017. The research was divided into six axes: The first: the theoretical framework for measuring the efficiency of 
technical production using DEA method. The second: the results of some studies to measure the efficiency of technical 
production using the method of DEA The third: the theoretical framework for measuring the efficiency of technical production 
using the SFA method The fourth: comparison between of DEA and SFA The fifth: the results of some studies to measure the 
efficiency of technical production using the SFA method The Sixth: Results: The most important results were as follows: - Effect 
of seeds, nitrogenous chemical fertilizer, mechanical work, and irrigation water were elasticity estimated about -0.0899, 0.1732, 
0.1705, 0.1094 indicating the possibility of increasing the yield of wheat with the increase of these resources except the seeds. - 
The contribution of technical inefficiency factors to wheat in the difference between what was actually produced and what could 
have been produced in case of full production efficiency less than 5% and the rest due to uncontrolled random factors. - The 
technical inefficiency production of wheat was less than 1%.- The low technical efficiency production of wheat in range 43%: 
52%, indicating its sensitivity to low irrigation water. - Effect of seeds, manure, mechanical work, and irrigation water were 
elasticity estimated about -0.7036, 0.0331, 0.1989, 0.2687 indicating the possibility of increasing the yield of summer maize with 
the increase of these resources except the seeds. - The contribution of technical inefficiency factors to summer maize in the 
difference between what was actually produced and what could have been produced in case of full production efficiency less than 
3% and the rest due to uncontrolled random factors. - The technical inefficiency production of summer maize was less than 1%.- 
The low technical efficiency production of summer maize in range 36%: 40%, indicating its sensitivity to low irrigation water. 


