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Abstract: 

By considering that the resources and accessible facilities 

are limited, achieving development, particularly high 

human development is important target in adjusting 

development plans; therefore in developing countries 

policy makers and planners are worried about recognition 

and analysis of accelerating factors in development 

process as well as diagnosis the barriers, which using of 

indexes and modern instruments to attain is necessary and 

evident. Human development is one of noticeable contexts 

for policy makers, planners and researchers which is 

measured by human development index (HDI). Criticisms 

of HDI and creation of nonparametric methods of 

performance evaluation have caused evaluation of human 

development by applying data envelopment analysis 

(DEA). The lack of recognition of sources of inefficiency 

is one of the weakness points in traditional approach in 

DEA, hence in this paper separation efficiency approach 

is used, which is based on according to process and 

network data envelopment analysis (NDEA). In this 

article by considering a two stage process for human 

development, which is inclusive making infrastructures 

and getting results, relative efficiency for human 

development is measured in all provinces in a five year 

period from 2010 to 2014. The results of research 

highlighted that Tehran and Alborz provinces had high 

efficiency in human development and on the other side in 

terms of human development compared to the remained 

provinces, Kurdistan, Mazandaran and Lorestan are 

ranked that at the end of table. Total efficiency separation 

illustrated that inefficiency in preparing human 

development infrastructures had more effect in total 

efficiency. 
 

Keywords: Human Development, Network Data 
Envelopment Analysis, Human Development 
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� �� � $�86-) !�. W�E�8 ��8��; ��1393 :75.(  

 � $%�&6�G)6;H�� �. ���� *[�P� 8�8,") 
9-   "  .,4(
�

 $��,# F�G9- .6;%���.8. ��   86���8!�8  6�B  K2�� *+�,-

�  ���,44�=  �� 644�  .�,44� *44+[�m� $��44��8 *44Pm"44�I � ��

 ',���T8I8�W"      $��4��8 *+4�,- K2�4� $��4%��8 *�  �4"(� 64�  

 $��,# F�G9-�.8. ��  !E-    �!4� 64Z� !4% !4"�28.6#  <4%8 �. .

   .64;%�� 8!4��8 *[�P�6��8��#��     <4%8 *(4��9� �. t�-,u4�. S4%

 t�-,u�. .6;%�� ���)8 �� tu� �!� $��%��8 K2�� �� 64�  

 *Pm"�  ���,�=�I ',���T8 � ��W8�I 8  8� .64;%�� <%8 :7�;�

       �. t�-,u4�. .64;%�� ^%�4�� *4= !4�.6= �!��4�� � $%���"�

 �� *�%�P�*(-�  !"�     �. 8�  .�4%� ���4�� :864��h- �FG� ������

 *(-�.
�8 �.6= .�E%8 ���,�= �8 $�+� �. �
� �� 
%*y8�8   S4%

 �!�6��8��#�� �8��8 6� S%*J[r�  �4�    $��4��8 *+4�,- K2�4�  

.�!9�
%  $%���8AB*�    34H� 8� t�-,u4�. .6;%�� :n;�� �

 ��!5 �. Y��N# �� g(-6� :�P�P9- 6%�� .!�.6=1  *4�  :�,40 

 *0n2*y8�8  �!�  � $%�&6�G)) 
�86;H�� ���� �1393 :10(.  

 $��)1. ��Y��N# �� g(-6� :�P�P9- 6%  

��B!"�%,� Q��  *+[�m�.�,�  

�� � $[8��;�  

)2006(  

 �!� �8DEA   ��H!"b *H!�   86�   8�  .��� .!4�.6= �.�J�4�8 $����8 *+�,- 6Z� �8 ���,�= .6;G�) $��%��8

 8� $����8 *+�,- $G08 K2�� *� � �.6= �6H S% 
��a .!)*�  �8,") .!�.6= w�9[ $5�62  
���,�= W��-  

 � $��78 ��#1 )2010( 
 Q��*GD6�!"b   8 �� *= !�.6= *y8�8  !%!5�,�6H �8 �.�J��8 !"�  

5 *G0�H �8.  qn408    �!4�DEA   *4�

 *(��9�6�86���    ��*Pm"� 8   K2�� ��HDI �$  ..�8.6#  
8
[�% !"�  �� 

,y�8,� � .��;�n�2 )2013(  
��� 	���� �8  Q�� �� $���. $�.DEA   86�*J[r� ��  86� �8!%�#  HDI �.�J��8  �!� ~�2 *�;� .!�.6=

 �
�I �!� !�[,- <�6= !��=8  . �8C�� �8 �.�J��8*� )�8," $5�62 �8 $;% .
�8 �!�  ��  

122  �,�=

��D�. *+�,-  

��3 �� �8��;� )2014( 

 �!�Super-Efficiency � *=Q�  *+�,-�.8.  �!� DEA    $4H6+� $��4��8 *+�,- $��%��8  86� 8� 
�8

 $G08 K2�� *� �!� *y8�8 �!� �. .!�.6=HDI *�  �8,")  6Z� �. $5�62 *4�H6B   �!4�    K2�4� �8 � 
4�8

*%��6�  $����8*�  �8,")  �!�  .����.�J��8  �!� .
�8  

19 �,�=  

�� �  .�E�8��;�  
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 �� $H.�1-  �6� F�G9- Q�� �8 �.�J��8h�� \ .���  ��6��8C�  8�8 *� S�C# .8!+- 6J�    *4� '�!4� 
(4�� �

 F19�$G�19- 3`�P� *�G= �. �    ��4E-) >641� O,4� R�D6� �6� >61� �8!P� ���h��8 �6�-  ($M��42  �

 K2�� $5�62 � :��!2 *� $�6��.HDI.  

����6
� �� ����8  

��
J08 

!%��4 �� �8��;�  

)2015(  

 Q�� �8 �.�J��8 ��MGP-BOD *= ���  86� 
�8 $���  K2�� �$�.HDI ��� 8�  �. �
�I .!�.6= $�.

 S% 
��a .!) �8 .,2 �!�*�  �8,4")  $45�62 �  .���     $B!4�� *4� !4��8 \ �4�     �64� �!4[,- �!4� �. ,4���.8  

�7��B�C� �6� �
(a W�� !�8�. � $G�19- 3`�P� �. .!�.6= �.�J��8 *�86�  

16 �,�=  

 :,-.�*"���# $��6� P9-<�PP9� g�,- k�

                                                      
1. Shetty & Pakkala (2010) 

2. Blancard   & Hoarau (2013) 

3. Wu et al. (2014) 

4. Sayed et al. (2015) 
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  *4= !"�H��� 8� $P�P9- �Y��N# *"���# $��6� �. <�PP9�

 �.8. $4��,# F�G9- �!� *y8�8 *Gp�� *�   *;(4�  �4�    864�  8

 YE"�8��= $%�. ��   $��4��8 *+4�,- *"�    64|=8 .!4��� *4�28.6#

 *� *= $-�P�P9-  $��4%��8 �,Z"�      �8 �.�J�4�8 �4� $��4��8 *+4�,-

�.8. $��,# F�G9-  ��    $4��,# F4�G9- Q�� �4� *�H6B :�,0

�.8. *GD6� S%  ��  � �.,�  8*� �,`   *4� �!4�)     <�4�+- �,4Z"�

 K2�44� $G4408  �44����+� ���HDI  �.�J�44�8 Q�� <44%8 �8

�.6=  *;"%8 �% �!�8��  >!4�  408     F4�G9- !4%!5 �!4� *+4�,- $G

�.8. $��,#  $����8 *+�,- K2�� �8 ��*�  �8,4")  *4+[�m�.�,� 

�.�J��8   �!4�     *4= $4P�P9- � 
4�8 >!4���   S4�;J- 8��4= $%

��  ��!D8�8��= *;(� .6;%�� ��   8 W�E�8   �!��4�� �!��� *�H6B

.
�8 �!��  

    �. �I ��4M%�5 � Y4P� � $��4��8 *+�,- 
���8 *� *5,- ��

,�� *+�,- $��6� ��8!%�# � ��88��=����8 $%   �8 *4"��� <%8 �. ��

      864� Y��N4# <4%8 �. <%86��4"� .
�8 �8.�,26�  .�%� 
���8

����8 .6;G�) $��%��8  �8C�� $��6� � ��8��=  Q�� �8 �
�I �.,�

6��8��#�� S%DEA �.�J��8  �!� �E�I �8 �     $4��,# F4�G9- *=

�.8. *GD6� S%  �� $��  8 )n`8 !�8,-  86� $H�= $�%6%!� :�

�� F�8,) $%���"�8��=*���6� � �86%!� ����28 �. $%    �864T �8C4%�

*GD6��. �!� �8 �!�.   8�.�J��8   �!4�      �. 64� $4"�(� �4- 
4�8

 *GD6��]-
2��6%� <�  *+�,- ^%��� R�= � $����8 *+�,-  ��

 $����88��= $%����8 �� ...6B F�G9- � $��%��8 *"��� <%8 �.  

 

4- A
�  G�
1) ����(  

   �8 >!4� '�4�8 6� 6&�D Y��N# �Y��N# *Gp�� *� 
%�") ��

 �  .6���44= O,44��8 w�449[  O,44� �8 :�44)n`8  ��I.644B �,449�

$J�0,--   $4��6� Y��N# �6�GT .
�8 $G�G9- 8��4=  $(4�� $%

31   �864%8 ����8�. ��      $��4�� ���.  864� $��4��8 *+4�,- *4"�

��� ��  1393-1389  .
�8�.8. ��  8<%  N4#  4� *4� Y���,� 

.�"�8  3�5 ��I   �!� !�8.   :
4�8 YX� �. F��� Y��N# <%8

 86� 8!��8 �.  �Y��N# :��6& �*Gp�� ����*"���#   Y��N4#  �

 $%�44��"�.���   � �44�445�62$  3��44"� �8 Y��N44# �!44�  �44�

 F��� UG�X� � :7�P� �R�=��%3��"� 6 '6��. �. �. ��  *4"�

 Y��N44# *Gp44���.�J�44�8  
44�8 �!44� *44= !445 ��2 .���   �

5�62$  ��  6� �. �!�S%    $4� ��4�� 8� F4D86� �8  !4�. . �.

  34�5  864� W�. YX� �.8.  ��I      � $45�62 *4� V,4�6�  �4�

 �:�%644�� �8 �!44�  .���Q�8C44B �44� � �#��44M%  �. �.8.  �44�

 '6��.�.�J��8  �!� ) 
�8 ��!52.(  

 $��)2 .$5�62 �  .��� �!�  ��  

 F
D8

6�

�!
�

  

 (K2��) 6�h��

g(-6�  
6�h�� U%6+-   A2]�  ��I.6B�.8. ��  

 YE"� 

5 K2�� <%8 �8 *= $+��"�

�.6= �.�J��8 $����8 *+�,- .!�8  

��
8 *

GD
6�

  
.�

��
  


�+�5  
        �4%  ���4�6� ��4�� �. �864%8 �. <=�4�  �4��8,��2 W�4�-  ��)8

#Y� $"�� ���  86� �!�   ��?6� ����6�   
�,�=  ���I *��"[��  

Wu et al. (2014) 

Martić, & Savić, (2001) 

 .6;G�)

 :8��(�)8

C�*"%  8  

 :8��(�)81X-K�     864� *4�H�% �]4- *4"%C� <�     � 
4[�.  ��45  �4�

 
4�[�+H �m�  �8!
M� *"%C� <�"{��     $)�4��58 �  .�41�T8  �4�

.�,�= *5.,� �,��T '��8 6� 
[�.  

�,�=  ���I *��"[��  

�� �  .�E�8��;) �1392(  

Wu et al. (2014) 

Martić, & Savić, (2001) 

Vierstraete (2012) 

 .6;G�)

 :8��(�)8

$�86�)  

 :8��(�)81X-K�      *4),�E� *4� �,4�= *45.,� �,��T '��8 6� *�H�%

    g4�,- $
�5,4- :�4+[�m� '��8 6� *= $1X�� :��!2 � :��G�)

��M��. ��$� W�E�8 $%8658   ..,�  

�,�=  ���I *��"[��  
Wu et al (2013) 

Martić, and Savić, (2001) 

Vierstraete (2012) 

 F19� 
(��

'�!� *�  

       ���. ��4�� '�!4� 64�  8�8 *4� $G�419- ���. 64� F19� .8!+-

.$G�19-  

K2��  �.��  ��68 

 	E"# *���6� �,��T

*+�,-  

�� � $�86-8��;) �1393( 

�� �  .�E�8��;) �1392( 

 �
�8 

*G
D6

� $
5�

62
– 

W�
. *

GD
6�

  
.�

��
  

 Y�,#

$G�19-  

 $G�19- ���. S% �n19� 
(�� *4�  F4=  W�7 
4�+�5   �. 	�4G+�[8

.���. ����  

K2��  � 
�+�5  ��

*+�,-  

) $%�&6�n? � �@I1384( 

Martić, and Savić, (2001) 

Sayed et al (2015) 

Shetty &. Pakkala (2010) 

 �6�� ��;�  j6& �(��;�� � F?��) ��+H 
�+�5 *� ��;�� 
�+�5 
(��   �.100.  �,�=  ���I *��"[��  

� � $�86-�8��;) �1393( 

�� �  .�E�8��;) �1392( 

) R�� 	��86�8 � 
��. 6
u�1394( 

�� � $����� 6��08��;) �1389( 

Vierstraete (2012) 

Martić, and Savić, (2001) 
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 *� S�C# .8!+-

�8C�  8�8 6J�  

  64�  8�8 *� KX�� ��� S% �. S�C# .8!+-1000    
4�+�5 64J�

.��� ���� �. <=��  
  ���I *��"[���,�=  

) $%�&6�n? � �@I1384( 

�� �  .�E�8��;) �1392( 

�� � $����� 6��08��;) �1389( 

Vierstraete (2012) 

Martić, and Savić, (2001) 
 
X- .8!+-

 *� ���������

6J� �8C�  8�8  

 6�  8�8 *� KX�� ��� S% �. ��+H $��������� 
X- .8!+-1000 

.��� ���� �. <=�� 
�+�5 6J�  
*��"[�� �,�=  ���I  

�� � $�86-8��;) �1393( 

Vierstraete(2012) 

W�
. *

GD
6�

 $
5�

62
 

*�86� !�I�.  $G28. K[�2�� !�[,- �8 �,�= 
�+�5 �8 .6H 6� 	
�  �,�=  ���I *��"[��  

) $%�&6�n? � �@I1384( 

�� � $�86-8��;) �1393( 

�� �  .�E�8��;) �1392( 

Martić, and Savić, (2001) 

Lee et al (2006) 

Shetty &. Pakkala (2010) 

Wu et al (2013) 

Blancard & Hoarau (2013) 

 .8,��� �6�  

 
(��.86H8  $� *= �8,-!"   �.�4� <�4� 6M%. ���� 6� �% $���H *�   8

��� *��8!� �% !��� *��8. $��� ��!� �8,2 �!�%,"� � !�8,X� 8� *� !

.
�+�5  

K2��  �.��  ��68 

 	E"# *���6� �,��T

+�,-*  

6;H�� � $%�&6�G) 6=�� )1393( 

�� �  .�E�8��;) �1392( 

�� � $�86-8��;) �1393( 

Lee et al (2006) 

Shetty &. Pakkala (2010) 

Wu et al (2013) 

Blancard & Hoarau (2013) 

 $B!�� *� !��8

 �� S�;J- *�)

(.6� �  

��� .8!+- g�,�� ��$% � ��Z��8 *= 
�8$ .�� S% ![,�� .8�,�  �!4� 

�. !"= 6�) -�,0$ *= 86�g%  ![,- ���� :�,0 ���� *� 6�� � s6�

T��$ .!����  

K2��  � 
�+�5  ��

*+�,-  

6;H�� � $%�&6�G) 6=�� )1393( 

�� �  .�E�8��;) �1392( 

�� � $�86-8��;) �1393( 

Lee et al (2006) 

Shetty &. Pakkala (2010) 

Wu et al (2013) 

Blancard & Hoarau (2013) 

�� :,-<�PP9� g�,- k�P9- *"���# $��6�

 644-6� *44� *445,- �44� Q��  8644� �!44� 644=@  �44�   �44�

6��8��#�� Q�� *4� 
(�� S%    ��8!4�8 �. S4%6��8��#  �4�    64�B

8��= $% ���4�8  �4�  �,4�=  �. ��    Q�� �8 �$��4��8 *+4�,- *4"�

DEA *� � !� �.�J��8 �,Z"� <%8  86�  ��8!�8 �,Z"�  6�  6�B

k�T. *b  6-8��=$% �� FG) *� �.6� $# � 8��4=  F4�G9- Q�� �$%

�.8. $��,# *;(�  ��   �!4� �I '��8 6� � !%.6B j�X��8  8

 �. ��6%�!"%86H �]- <�
2��6%� ��   $��4��8 *+�,- ^%��� R�= �

  �!44� 
44%�
� �. .!44� $44D86`44D86` $  �8 �.�J�44�8 �44� �!44�

W6� 8CH8   �4��LINGO � DEA-SOLVER     864� � F4D

*�H�% 6�
� �%6�-  �8 F0�D ^%��� �Y��N#  ��W6� �8CH8  R[�T �.

 R��"�  ���8.,��*y8�8  �!� .
�8  

  

5- I�3 G�
1)  

 �. �.�J��8 $��,# F�G9- �8�.8.  �4�   *;(4� 8   �. *4� *45,-  

� 	
� *�;� \
�8  ��6& �� j�X��8.6;% .���   �4%  45�62 $

 *� $�.��� O,� � 86BP�'��  .�,4�   .64Z�    64� Y��N4# <4%8 �.

�P9-  �"(��,= k1 �� �8��;) �2010(  *(��9� Q��8��= $%


��a �.��� ��  *� 
(��P�'�� �� �.6;%  �,9�  .��� j�4X��8 

�.8. $��,# F�G9- �!� *= !%.6B *;(�  ��   8�.�J��8   �!4� 


�8 6%� q6� *� Y��N# <%8 �.)Cook et al, 2010.(  

DMUj (j=1,…,n) 	��1-  ��!D8�  �  6�BD    �4����+�

�62) $���� $5�  .��� � ��8 	����6%�  �
4�8 (W�. 	����6%

 *44=*44� 44�� *G�Zdj(d=1,…,D) ��8!44�8  $44�  644�B  ..,44�

Xij(i=1,2,..,m)  .���   �4444444�� � ��8 	�4444444���6%

Yrj(r=1,2,…,s)  $%�
� $5�62�  .
4�8 W�. 	����6%Vi � 

Wd � Ur ���   ��?6� J"�  $4��,# F�G9- �!� �. <�+��� $

�.8. ) !"��� ��Vi .�
� ����   � *4�[�8  ��Wd    �4����+� ���

 � $��44��Ur   �!44� .($%�44
� $445�62 ���DEA *;(44�   8

*� :
�8 �!�I 6%� :�,0  

) �!�1(  �������� = 	
�� 
�
�

���
��� 

                                                      
1. Cook et al. (2010) 



$�G) *��"G1H  $���N#Y��N#  .�1�T8 *+�,- � !��  ��� ������ �	
� � 
��� ����� �	��� ��� 1396                     119  

  

  �
�
�

���
��� −���

�

���
��� ≤ 0,					�
= 1,2,… , !, 

���
�

���
��� −�"#

$

#��
%#� ≤ 0,						�
= 1,2,… , !, 

�"#
$

#��
%#� = 1, 

�� ≥ 0, ' = 1,2, …(:			"#
≥ 0,1,2, … ,*:									
� ≥ 0, +
= 1,2, … ,: 

�8 �E�I *= 	��������   �m4� 8��4=$%   $4G= !4"%86H  *4GD6��.   8

 86�DMU0   *;"%8 �6H �� .
�8 ) �!4�1    j8,45 S4% *4� (

619"� *�  .6H $� 6E"�  *GD6� <���. � <�[�8  86� �.��� �.,�

:
�8 6%� R�-6- *�  

) �!�2(  
���	 = ���∗

�

���
���, 

��. = ∑ 
�������� ∑ ��∗�������
0  

*= �E�I �8  S%�8� FD  *� 619"� .6H H6B 6Z� �.  $4� *4�   \.,4�

$� 6%� *m�8� ���� *� 6E"� :.,�  

) �!�3(  

  

�������� =	��� ∗ ��. 

6- ��<�  G�
1) 
��  

 $��%��8  86�8��=$%  $(�� ���4�8  �4�    *+4�,- 64Z� �8 �,4�=  

  .�
"��# �!� $����8*y8�8  �!�    *4�H6B ��4= *� F(T YX� �.

*;"%8 *� *5,- �� .!�  F= *y8�8 ��;�88.�. ��  �.�J��8   �!4�  �.

�!� ��  ��!5 �. .�8!� .,5�3 *0n2 8 �8  K2�� �� $G08  

�.8. ��Y��N#   *y8�8  �!� .
�8  

  86�  .�
"��# �!�31     $��4�� ���.  864� �,4�= ����8

93-89  ��K2�� ��   *4GD6� �. � $45�62 �  .���   �]4- <�
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 � *GD6� 6�*� :�,0  .!%.6B �86X��8 F=8��= �!� *(��9� $%

$(�� �,` *� ����8 6� *= 
�8 <%8 6M���� ����8 6�  86�   �4-

� *b�8C� �.�
� �8 
� �,` *� �� *4"�  [,- 
4
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�8 ��!5 �. .4  .8!+- ���4�8  �4�   64� �. *4= $%

 YX�8��= � !"��8. F��= $%�8��� ��   *4GD6� �. 64� �. *= $%

8��=  !�.,�*y8�8  �!�  ��!5 �. .
�85 -  86�( 6���� <��8��=$% 

 ����8 6�8��= $%*(��9�  �!�  ���  86� *GD6� S�;J- *�93 

 g�,�� �8��=     ��4�� Y��N4# $��4�� ���.  864� *GD6� 6� $%

�.8.  �!� .
�8  

 ��!55  ��� �. *= 
�8 O,&,� <%8 6M����93 ��8 *� ��
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�,� � �86
- ��6([88��= F��= $%*��8. !�8  ���. �. <�4"{�� �

 $����93-89  �6([8 ����8 gPH8��=   �. � 
4�8 *�4�8. F��= $%

 g�,�� '��8 6� ���. <%88��= $% *(4��9�   �!4� � ���4�8  �4�  

*(-� �. ����b,G� � ������ � �86
- ��6([8     W,4� �4- ��8  �4�

.!��8. �86T  

  

 $��)3 .K2�� ��    ���I�.8. ��   �.�J��8 �!� Y��N# �.  

�h�6�  
 $���� ���.1393 -1389   ���1393  

6|=8!D  FT8!D  <�M����  6|=8!D  FT8!D  <�M����  

(6J� �8C�) 
�+�5  12559  555  2453  12559  575  2512  

(��%� �,�G��)  ��5 *5.,� .6;G�)  3667396  466166  1443957  3496204  666765  1605824  

.,� .6;G�)(��%� �,�G��) $�86�) *5  9023453  398187  1935975  4287673  553447  1557361  

F19� *� '�!� 
(��  09/0  04/0  06/0  09/0  04/0  06/0  

$G�19- Y�,#  996/0  603/0  776/0  9/0  659/0  742/0  

6J� �8C�  8�8 *� S�C# .8!+-  03/1  15/0  52/0  1  34/0  59/0  

 ��;�� �6�  2/94  5/79  3/88  1/93  3/84  05/89  

6J� �8C�  8�8 *� ��������� 
X- .8!+-  07/3  8/0  62/1  07/3  8/0  73/1  

���� $B!�� *� !��8  7/74  5/69  2/73  7/74  5/69  2/73  

�8.6� $B!�� *� !��8  3/72  2/67  63/70  3/72  2/67  63/70  

 .8,��� �6�  5/92  3/66  93/81  5/92  1/72  67/82  
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�,� ��6([8  

1391  11  11  ����b,G� � ������ � �86
- ��6([8  
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- � �6([8  

1393  11  17  6
�,� � �86
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 :,-.�k�P9- :�(��9�  

 $��)5 .8��= $(�� $%����8 ���� � *GD6� S�;J- *� �,�=   �  

����8  

 ���93   $���� ���.93-89  

8��= $%

��8 *GD6�  

8��= $%

W�. *GD6�  
8��=$% F=  *(-�  

8��= $%

��8 *GD6�  

8��= $%

W�. *GD6�  
8��=$% F=  *(-�  

���@I��E% $T6�  846/0  927/0  785/0  22  867/0  946/0  82/0  27  

���@I��E% $�6?  91/0  951/0  865/0  17  935/0  994/0  93/0  18  

F��.�8  894/0  959/0  857/0  19  894/0  988/0  884/0  20  

��
J08  91/0  945/0  86/0  18  892/0  988/0  881/0  21  

�6([8  1  1  1  1  1  1  1  1  

Wn%8  1  948/0  948/0  9  1  973/0  973/0  5  

6
�,�  1  1  1  1  967/0  1  967/0  6  

�86
-  1  1  1  1  1  99/0  99/0  2  

 ����X� � ��9���
b  903/0  988/0  892/0  13  978/0  959/0  937/0  15  

$�,"5 ���862  1  907/0  907/0  11  1  931/0  931/0  17  

 ,&� ���862  774/0  984/0  761/0  23  87/0  985/0  858/0  23  

$[��� ���862  93/0  978/0  91/0  10  972/0  987/0  958/0  10  

�����,2  902/0  988/0  892/0  14  956/0  1  956/0  11  

��E��  935/0  957/0  895/0  12  925/0  963/0  889/0  9  

��"��  1  984/0  984/0  3  1  944/0  944/0  4  

����b,G� � ������  1  949/0  949/0  8  988/0  1  988/0  31  

'��H  75/0  1  75/0  24  825/0  998/0  823/0  25  

<%�CT  1  985/0  985/0  2  1  959/0  959/0  28  

	T  1  971/0  971/0  4  1  983/0  983/0  13  

����.6=  74/0  934/0  691/0  29  766/0  967/0  741/0  16  

���6=  767/0  94/0  721/0  26  828/0  1  828/0  24  

������6=  733/0  1  733/0  25  792/0  992/0  785/0  29  

!�D86%,� � *%,G�M
=  95/0  1  95/0  7  95/0  996/0  946/0  30  

����GB  877/0  988/0  866/0  16  938/0  996/0  934/0  8  

�n�B  811/0  98/0  794/0  21  847/0  992/0  84/0  7  

����6[  714/0  1  714/0  27  779/0  1  779/0  22  

�8�!����  737/0  95/0  7/0  28  795/0  964/0  766/0  12  
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F=  .�8. $"�%�# �% W�. *GD6� �. .C% ����8 t;)6�8��=  *4� $%

  *4;"%8 *� *5,- �� ��8 .�8. $"�%�# 
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4�8 �!� R5,� 6�8 <%8 
�8 g�,�� !D �8 6-7�� ��8 *GD6�
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.!���  
  

  
 �����"1 . <�M����8��= $%����8 �� - *�� *GD6� S�;J 8��=F= $% 
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  .�,� $��6� ������8 �� $�� �8,-  *E��� *� 619"� .6H  

 <�� *m�8� �88��= � F= $% 8��4=     �4�8 �.64= �!��4�� F4D86� $%

M��(�� $��6� $8��= � F= $% 8��4=    <4%8  �4%,B �F4D86� $%

 *= 
�88��=  �4�  6-7�� $M��(�� F= $% 8��4=  ��8 *4GD6� $%

)96/0  ) W�. *4GD6� *4� 
(�� (02/0  �8.,4�� ..�8. (2    *4= C4��

 g�,��8��= � W�. ���8 *GD6� $%8��= F= $%����8  �4�   $4` �.

 8� ���..�,� ��6�$� �86T $   �4%,B C�� !�.    6�4��� $4%86M��

=8�� �� F= $%8��=   *4� *4= 
�8 ��8 *GD6� $% 
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$� ���� <�"{�� �8.,�� <%8 .
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 *=8��= ��� �. ��8 *GD6� $%90  ��� �. � !D <%6-7�� *�92 
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�8 �!� i)��
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 �����"3 . g�,��8��= $(�� $%����8 ��  $���� ���. �.93-89 

W�. � ��8 *GD6�  86�   

 :,-.�k�P9- :�(��9�  

 *=  6M%. F�G9-$� �8,- ��M%�5 !����8  �4�  8� �,4�=  �. 
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44�8 W�. *44GD6� � ��8 *44GD6� $%3  
44�+T,�

����8   g4�,�� �8C�� *� *5,- �� �� 8��4=   ���.  864� F4D86� $%

.�,� ��6� 8� $*� �,` 	� ���� $� ����    *4� 8� �8.,4�� 6B8 .!�.

 ��8 *�D�� \	�"= 	��P- *�D�� ��
b����8 �� �. 8� $%$�6�  .64�B 

 *=�8 6Z� �]- <�%�
2��6 ��    ^%�4�� R4�= � $��4��8 *+�,-  

 !T�H8��= $%�.,� !�8 .,5� $T6� ��E%���@I ����8 YX� <%8 �. .

 W�. *�D�� �.�8.����8 �� F��� 8� $%$� .,�  *=�8  64Z�  �]4- <�
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 W,� *�D�� �.����8 ���� .,5� �� *= !"��� $%8��= �. $% �]4- <�


2��6%� �� �$����8 *+�,-  �. �� ^%��� R�= *"�8��=  �!"���
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�8!�� ��  .���  �,9�  �.�J�4�8   �!4� 
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5,4- �8 $
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(�� $����8 *+�,- 
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 �. Wn%8 � ����b,G� � ������*(-� ��  7��  8��=  �8!4"b $%

      *4= 
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