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 !"# .�0�� �  $�%� �=* <�&�"  0� <�  �'M- S�'  ��� �0%� &  �� �� E# $"�, ��� ,� <� .�0��� ��=*�T �� �� � $�U&���G 
��,#�� .�� �I	 �#V �#1CD�    .�M* ��� �-  $"�, W��X&�� 0 13 �          0 123 $"�2, �B� " $�'� ����- .����5 .�0��  �
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  �)�D0T��'�$            &��Y0G� � �'	 " �?� �K3� `M1� .+ �D0N� �?� " ��� .   E$"\) ��  a��	��$�%��" &
 ������$������ (#HG <� &��Y0G� &��Y0G� �?�& E ��'D) $��� bR� ]��/�� Ec�'	 ]��d" ]��/��

    &��Y0G� ���G� .�'	 &��#N� &���#e`	 ����  . � ������1�#��   .�'� �$�%��" �� � &#���  ��Y20G� &  &� �
��   �0D%� <� �[� .�'	�  �(�f� �� #�     �'M- �� �*��� ��+�� .�'� ���& .�%T         .��2�� �2KDT <� c'2� 

�N*��. $��D? 6"�T)�(     >5�? g��#h	 �*"� $�%��"    " (d &$�%��"     ��� �� �� �#�'	 (��') &
�i
��j�.�M* �� ���:

�i k#N�	 <� (HG .����5 .�0�� �'=1����.
∗M*��#�"��� $�UM*�� E��Y0G� $"�, ����%M� .
��   l��� �� ����� �m�n�I	#	��� %	 #   $�? �  ��� �- ���&  o�%? �-�? &�� 0 13 �     " $�*��U* S�'	 .����5 .�0��    ��2@D� �2�& �G+  2�.� :

�G�� �H-�&DO E#K��) ��DO " #	�p* �!� ����� $�? ��T� ��Y0G� �?�� .���1?��- E.
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 E$�*�� �G�� ���e uv�H���	 ������$�%�" ��" $�'� ����'5�� �Dd �?� <� ��d &"�#* &$�%��" ������ &
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  ���     �# !" � ��R� V#�I	 ��� $�2%��"   �2O�" �� & �2�    U*'2Ux E.�2���5 .�02�� �0 123 &�

   G� (��') <� $��B0����Y0  &)  �d l��� ����     �2DG� "� &I.S.I.C ("    �2� .+ �N2����$�%��"   � 123 &
�'Md��� .
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 H��
���*�^��0d �"� <� $��B0���� V#�I	 � &���� $�? c�p*� .

:3=3I��J0� �
(E
 � ���K
 H��
          &���+ ��/�� c�* yDd �� g�)\n� (#KI	 " ��/p	SPSS     6�� <� $��B0�� �� " ���Y0G� & �p1� �

10H�� �� &�'z	��    ��� �0����� c�p*� &��Y0G� & .            " V2#�I	 &�2=* �*�2H� �2� ��10�� �� �#1CD�
                       �2� �e{2� (2��') �2���� &��2� �2K) " �B#3'	 �"� <� �'T'� g�)\n� " ���+ �� �T'	 $�2%��" &

�O�"����� $�? $��B0�� .�0�� �0 13 &.

>3=3����� �F��5
 &���+ � ��T � � �I	 �#VO�"���    4�/� �0 13 &)   &f�2��q    �d��2d �2B* (      .�2���5 .�02��  �2�

�d�� &
�� �DG� � l��"���� c'� ]��Hn&�1�ISIC٢��� .

2- International Sceintific Industrail Classification (Rev. 3.0).
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��bR���5".\-"���'M-��&_K0^�  � �KDT <��  � �� .��� �< �#       .�2@�� �- ��� $�? c�p*� �1
 ��D	 �-}�   � �� .�*+ ��p1  ����* �'T" . ����1� �E�������DNGS�� � 25�� <� g�2 ��R� c�2p*� $�2?

����.���"���� '?*�.
�DI�K)�DRG#�&"�B T���G&) ��jt (�������$�%��"&�13�A�'M-"(��') �e'2� �2�

.+n�6��&����j
   �	 ��jt05������*�.   �%*+ ��$��B0��<�>5�?��'�" ��21-�~ $�2%��"&
(-(��')�13�A��.��  ���H��I�$��-"���&�����(��')�e'���$�%��"&��$��B0��<�KI	 2#(

��,�#E.'h0�#���&������E�*��� �HN2* �2O�" �2�& �2I	 �2����� ]2^� 3'Y25� �2� (2-
�O�"��&�'	#�&��E� 13��k%��'�O"�/D0�����<��E$�"/���HN*��� 	.\X�?����

� 13"�<���'	#����������-  $"�����0*#�p��#�$  �*��-�<���'	#�]�*�H��"�e'�&
��$�%��"&����"�������*������HN*��������*#"�&��-"�HN*��� 	.\X�?����� 13
����� 	$�,��-&���'	#�&��.+� 13�#e`	B1����$�%��"&����) �� �	�'23 �2-<� >5�2?

��1-�~$��B0���'?.(
�pO� ...��H)�) ��r
 ( ~� ���I	#V�#�D�M��������$�%��"&*#"�&E��-k%�* 2#"�&

��-"�<��$�"/�����-�??��#�<��&o�����6��r
05�������� ."&��]^����U&<�
I	�#V�'5��$�,����.��".�1-��-�����'n�*�,��T$����� P12� (2��) �e'2� �2� $�2%��"& �2�

$��B0��<�$���&�� R���� ��R�$��-���.
�-�k���}+�*�p�)78��(�������(��')�e'� �2� $�2%��"& (2- (2��')�'	 2#� �123�A �'M2-

�5����"<��#k0Ngf�� �E.��/D�(D0M���"������ ��,�#.'�1xh0�#$�$��B0�� ��2d"
�����.������0*#�p��#��-�#.�/�'	#�$�,��- �2�E �2!�W ���2��� *�N2*��)  �23�� .�,�2*���

YI	#g\�R�'0�"��)�(Eg�?���������HN*(��)����������� 	*#"�&E��-k%�* 2#"�&
��-.������(-6�h0?�$�,��-��Ek%����"O�'�"�<��$�"/����'��"�#�	����"� �#e`2	&��

$�%��"&(-(��')�'	#��*���*.
DO#��C���-)78��(*#/��M^��<��I	#V�'5�������(��')�e'��� $�2%��"& �123�A
?"�0�#D��5���� ."�*#/�1*���-�k���}+�*�p�<��#k0Ngf�� �.��/D�(D0M���"����� �
��,�#'.�1xh0�#$�$��B0����-.

BRY���'�*�'	$"����6��)��j
(��$<��*�,#�&/p	"��"KI	 2#( $�2%��"&�� $"�2, 2K��
0 13��f'���.���5����"���M^��<��I	#V�'5(��')D-� �e'2� �2� $�2%��"&   �2���� ��
��d .h0�#���&(�0N��"������I	#EVE��YI	#g\��N1T#E�0���/D"�HN* ���2��� �2�
��-�'��-U0NHD��h0�#���&�'�����$�%��"&*#"�&��-�H��I���-"�����.������0*#�p

��������-���'T"U0NHD��1 ������#�$�%��"&"h0�#���&E�'��/D0��<�h0�#� �2�&
���U�0D%����.
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k����'����p�&)78��((��')�e'���$�%��"&���'R5�'	#�g�p*�5��-<��"��'5&�����
  " ����� ����$��B0��<��"��I	#V�#�D�M�"�*'D*�#,&"<'	�A���1M���c��G��� �"+��2,&

  g�)\n� R�����-."&������I	#V��$�,�&�� .�21-��-�� ��'2� (2��') _2K0^� �e'2� �2�
$�%��"&���������-  $"�����.������0*#�p��������-�� �#�&��0��G�� 2�#� .�21-��-

�'R5�'	#E���.�1-��-"�<'�+.�1-��-�'R5�'	#�]�*D%���� �/2���] $�2%��"&� 2��
�O�"��&�'	#�&0?����*�.

���� ...��#1�"�	���$�GX��#.���������&�I	 .�'21)»KI	 2#( <�2�"��'5&� 2�.��« A��2	
/���1�1K�g��� 13<��"��'5&� 2�.��) � 2�.�� E"��'25 �2��E�� l��2� "��'25 (��$�"�) jji

��tj (��   $��B0�� ��<�A��	/���1��(@?�*��	  4f �d ��"����$�*�.�0*�PD^	#�.�M*�� �2��
�-k%�/���1�&��'��"�#��#]<�����(��')�'	#� $�'2�"��� 2�� � 123 ��<�2�� �HN2* �2�
��#l�$�1��-   �0?�� �'T"��� .�0*�P  1CD� �K3�O #�.�#��,gf'I	�H����$��B0��<�(��')
�'	#�"�?� �H��$�%��"&���.

��*m��]^�"�#�0<"�'*&    �'=1� �� �'5 � ��R� ��<�������� �#�$�,��-&��0 13� �'M- <�
>5�?$�%��"&*#"�&��-$��B0��$��d�*�.�0*�Pg�H��I�  .�*+�M*.� �- ��>5�?�'-�����&

(-� 13��6��j�DG���"�O��r
���/���6�$�'�����O#�@���&$"�, �123�A ��2X��"
��?+#*��E���kG��"�Oss�j��/���6��$�? ��"��H�-��#���	<�(-� 13���.

.�T������M-#$���������&�I	.�'1)»������e�/�� �21 &�2� 2*��D)� �2�� �2?�<��
$�"/���*���� 13"+��-��� 13��
�.�0���'M-«��������e�/���1&��*��D)� 20�"��

 �1�/� (��?&��<��1����E]^�&�� �0N2�#k 20�"��)  <�"�M2-&E � 123" .�2 �(E )�2D0T��"
�����E.��D)E.�0��E�<'�+/�� �21 &�2� �'2��� �2� �123�A" �2e�"� ]2^� �0N2�#k�'	 2#�&

)M-<�"�&".� � (���?��<��$�"/���*���� 13) $�,��-&��4�/�0 13��'M-(  �25���� .
 <� &"6������*'D  $��B0��"�?�+��-��� 13��
�.�0���'M-��n�6�� &�2�j
i��r�
�������d  $��� .�0*�P�K3�O.�M* �� ��1��-��D	�� 2T�/&/�� �21 &�2� 2*��D)� E�2�"� �2�

�1�0��&/���1&��*��D)�<��1����E���?��<��$�"/���*���� 13�e��H���0?�� �2��. �2�
g��H)���US��/���1&��*��D)�<��1�������?��<��$�"/���*���� 13�e�B1��0?����*�.

:3�N�	������ ��
����
  "� �'T" �����@&��  YY^0� g"�B0� �  �02?� . &�2�    ��2� _2K0^� &   , $<��2*�  2#�& $�2%�&�"E ��

 �� w'Dp�  �d �B, .�'	�� ��[�"� :� ( �Y5�?
 ( �#�'	 A��	�($<��*� &��� $�*�0� " $���  &�2#,
$�%�   $��B0�� &�"��'?*�)-�5� �!��\X E:��jr:�
(   "� �d  �"�    ��� �� 6"������    �20��, ��2- ��

�? �1��'5.
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  $�� <� �[��� $<��*� & $�%� &�#,"   >5�? <� $��B0�� &��� �2� .   $�2%� >5�2?    <� �N2	��H) &�"
*NH      �<�� �� kpO �#� ��'	#    �<�� �� �              ���2G $��B02�� ��'2� .+ �#�'	 &��� �d �K��) �1x �� y�

�0��,�*�.         �02� �#� �R��� w'* �� �U�� g��H) �� *               >5�2? E�2?�� �HN2* g�'23 �2� �2d $��� " $�
$�%���� &�" .>5�?��*',�*', w�'*� ����� �U0N� V#�I	 ��� �� y� �� �����d " �*��� . ��� ��

$�%� >5�? �O"�R� g�#!�� " ����� �� �T'	 �� V#�I	�? � ��R� ������ " ��d &"�#* &�"$�*�.

R (	
��
 ���
 ��Q����

  .�#� �#�'	 A��	    �1� �R��� �, ��%* �#�$  A��1� �� �� �#�'	 ��     f�2d �2� gf'Y2I� �2�  �2�� .   �2�� ��
�"�       $��B0�� �#�'	 A��	 w'* �� ��@���*'? �-   �DNG ��           b#2!'	 �0M2#� �2R��� ��� �� &� � &��

�? ���'5 $���.

>3'8�S� '��)5� ���� !� TF�� 
    �� .����5 .�0��88�8�"  $�%� �� �0 13�O   $�#�� &�����)t/t    �'M2d (d �3�� (    c��2%x �2H	�

       �� ���� &���, ������ ��" &�'M-sqr�    6�2�� ���2#K#� ) 
/s      �'M2d (2d �23��  (    c'2� �2H	�/��O
 ��� &�'Md�� " 6�h0?�ss�qq �B* )j�'Md (d �3�� (���� ���G &�'M- c'� $�U��T �� .

  ��� 	  �*�"��   �O�" �#�`	 &��� $���3      .�0�� ��� �� �0 13 &����r
   �O�" )
/r     (2d �23�� 
�'Md(             $�2? �21#� ]#2� &���2, ������ ��" c��%x �H	����
q    2�� ���2#K#�   6�)s/t     (2d �23�� 
�'Md(        $�? �1#� ]#� 6�h0?� " kM? �H	����qqq    �2B* )
/r      �'M2d (2d �23�� (   c"� �2H	�/��O
��� .� �� .�0�� ��� $"\) ��� .�'� ��r�t <� ]#� �@�/#� ���M#� �� �0 13 m�n �q�3�� )�/s

�'M- (- �3��( ��� <� �� &�'M- 6"� �H	��=*��� $��� ��Y05� �'5 ��  .
 �X � 123 .�022�� W2�,   �2*', �22� �2�� ����22X A��123  ���22 	 �2=* <� �22d &�
�  k22pO E�23�� 

������  &���,�s     6�h0?� " �3�� t/
j     �2O�" (2d �3��           ����2X A��123 �� .�02�� &�2#�'	 &�2�
�� (#[M	�1�� .

          �)'Dp� " g� RG �5�� �1#�< �� �#5� 6�� �1x �n .����5  .�'21) �� "��'5 �� �0N��" &��
�0M#� .�0�� y�$�? m�R� <E�  �&�'n �?<�� �=* <� �-�� .�<�� "��'5 <�#* ��'� g� RG �3�� 

  �'Md<�   �� �#�`	 .����5   �'?"               ]2^� �2�� ���� &��Y20G� <��	 ���	f�� .��%	 <� � � �%T ��� <�
����. E$"\) ��       6�� .���� �� �%01� ���+ 
�  �� .�M*    �d ����t        �2��e &���2, ������ (d �3�� 

 $�? c�p*�   " ��      �)'Dp� �� $�? ��p�� 6�h0?� �3�� �� � RG &         .�2���5 �2� V2K 0� �'M2d &<��
���.<'p�  �O�" �#�`	 &��   �0 13 &��)  $���3  ��  6��
� ( �2� .�M* /#*�� 21  �2d ��
  �23�� 

     " &���, ������ kpO�q    �O�" �� $�? �1#� ]#� 6�h0?� �3��  �� VK 0� �'Md &<�� � RG &��

3- Index Approach.
4- Production function Approach.
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 .����5)6"� �H	� ('���� $�t.
            �� .�0�� ��� �� ��T� ��� �� &<��"��'5 �O�" "� &<��*� $�� ��   $�21�+ �� �2B, .�'2	&�   �2* 

�'� ���'5 m�R� �'Md &<��"��'5 � 13 c"� WRG .�'1) �� .����5 �"� .��1xr .
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     &��� �'=1� ��� ��   $"�, <� c��d ��       �DG�"� �d y#[B	 �� �0 13 &��ISIC        (2d &��2� /2#* " 

    'I* �� �*�'0� �d �#�'	 A��	 y� .�0�� � 13W��1��#h0� �� �� �#�'	 ��0�� �1d .�#� �K3� &�� �� E
(�} m�?��� $�? ��^0*�:

#3#3?3 R�C 	
��
 ���
3UJ��� 
    �d ��� &�#�'	 A��'	 ���	 6"��0� <� A��	 ��� $��B0�� &��Y0G� �Dd g� ��R� �� ���'? "  �2�

���&�� $�11d �"�I� �� �KDT .+ <� �d ��� $��D� &�      (2��') �2� �HN2* �2��e ]M2d �� .�'	
            &��� �R5 c�� �� �d ��d $��?� &�#�'	 ��R1� �� �� �� �#�'	n   $��� ]��D* ��< g�'3 �� $��%*

���'?.

)�(∑
=
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1i
ixlnAlnyln

+ �� �d .y " $�*�0� ����� �� � Xi$��%* ����� ���#�'	 &��&�  � " � 13 �� �0�� ��dA>5�? 
��� &�"�1�.

=3#3?34� �	V���
 	
��
 ���

  ���"�I� 6�0*�N*��	 A��	    ��d A��	 &��i   �0?��* �� l\,��  "    $�%� ��� ���G      �2#X ���2%* &�"

    &�' 3 �1 � ���ei      ��%* �#�'	 .�'� �B1� " ��"/*             .�M2* �#�'	 �#O�* �� �� �� �/p� �'n �� �� �
��� .  ��$"\)E           $��%* g��##h	 �1��� �� �1#M*�T ]Md "�#�'	 ]Md A��	 ��� ��     �� �d �*�#h0� ��

��� ��< ([? �� �R5 c��:

)
(∑∑
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iii LaAlnxnyln.bx

:3#3?�W X���
 ���
  :
 A��	 ��� �-N1,�'� �N1	 ���d S�'	 ��� �#�"� &��� 6����'�f " ��sj
 (#�� �� �? m�R� 

 ��/� �0?��     ��� �� ��� �� �YI1� &��        ��'2� $��0N, �'n �� �#5� &�� �2T'	     ���2G .�*����Y20G� 
���,.

ti.����5 .�0�� .�� � " A��13 .��<��.
ri!'	 �� c<f# 6"� <�� .'1-� k� �- ��� b�@��O�" .+ <� ������� $�%� �� &�� #��� $�.
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�� $��� ]��D* ��< g�'3 �� A��	 �R5 c���'? :

)�(∑ ∑ ∑
= = =

++=
1 1 12

1
i

n

i
ji

n

j
ijii xln.xln.bxlnaAlnyln

A��	 ��� �� �,�bij = 0�A��	 �� �?� ��d i�� l\,�� � k#2� .  �2�/� �25��    �2#�'	 A��2	 &�2�
<� �1	��H) 4f �*��	:

  _��i         ]Md " ���%* g��#�'	 �U0N��" �=* �R�* <� A��	           ��Y2� ���2�� �2� $��%* �� �#�'	 &��
��%*    ��� ���� ��R *� �U�� &��E   �1 �     ��2- A��	 �\5 ��i   l\2,��         �� $��2%* �2� �2#�'	 ]M2d

 �#�'	 _K0^� ������)�#�'	 A��	 6'n ��(��� �#h0� .
�i �#�'	 �KO�� �� �� A��	 ��� )y#�\d'z*�� (�� .�M* �����.
 �i-��� �#h0� .�ND� �#�'	 �1I1� 6'n �� �#�'	 (��') �1#M*�T ]M.j

=3?3 ���� H��3 �	�� ! )���! (
 _��i$�%� ��/T &�"

$�*�0� �<�� 
�=* ��'� &�#�'	 (��) �<�� =$�%�) S�'0� &�"&�#�'	 (��

g��##h	$�*�0� 
&�#�'	 (��) g��##h	 =$�%�&�#�'	 (��) ���%* &�"

 �i$�%� �#�'	 (��') �Kd &�"
�<��$�*�0� 

$��� (d �<�� �� =$�%�&�#�'	 (��) ���%* &�"

 �i&����d >5�? E$�%� ��"��� &��� &��# � ��/T &�"

�qq ×$�%� &"�#* &�" � 13 �� ��dj c� =
$�%� >5�?&�"

$�%�� 13 �� ��d &�"
�U�� g��H) ���� �?'* .�'	 :

)N/V/(100)N/V(L TTjjj ×=

.+ �� �-:
VT, Vj � 13 �� $�"/�� �<�� <� �1	��H) W#	�	 ��j� 13 (- " c� .  A��123 �#2� �N���� .'x

�B0�� $�"/�� �<�� <� $�*�0� &�T �� ��� _K0^��� $��'? .NT, Nj  � 123 .�21d��d ��� 	j  " c�
� 13 (d.�M* �� �� ���.

ji   ���"�I� �� A��	 ���   �2�� �KDT .+ <� �- ��� �T�'� /#* ���� :   >5�2? ���2 	 ]��/2��       (23�O �#2� �2R^D� <"�2� " �21#D^	 &�2�
��!�"� �0H�� �- � n��	 &�����"�I� ��� A�� &��� /#* ������� $�? ����� .�YY^0� &'� <� ��.
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4�	5=3�./0 �����C �	���./0 Z����� [
��! \��] �� ' F�� ��8[
� ���	�� !� �	��T
��F* '(()�� ��8
 ���& ]�(I.S. I.C, RCV.3) 
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 g�T'N1� �#�'	

 ���/5 ��'� .��d �*� " .��"+ (D) " ��?'� �#�'	

    c�x .��"+ (D) " �X��� , _#d �5�� ,    " �2�< E.��Dx

]Bd �#�'	 " ����

     �H1� �'x gf'YI� " �'x �#�'	 ,)    .�2DKH� <� �2#X ( "

�d �5'� &�#YO ��'� " �* <� f

&�X�d gf'YI� " �X�d �#�'	

�*��� �#�[	 " ��x ��M0*� $�? SH! &��

   yd 6�X< �#�'	 A��13 ,$�UM�f��   �5'� " �B* &�� &��

�0N�&�

 ���#D#? gf'YI� " ��'� �#�'	 A��13

 &/K� �#X �*�d gf'YI� ���� �#�'	

 ����� g�/K� �#�'	

 22� &/22K� gf'Y22I� �22#�'	�#22?�� /22p� �[���� " gf+

 g�/#%p	

 �#?�� �#�'	   ��Hn g�/#%p	 " gf+      &�2T �� $�2? &�1�
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 �#?�� �#�'	    $�U02�� " ��2� 6�2�0*� " �2�'� gf+   �2G�� &�2�

��Hn �U�� &�T �� $�M* &�1�

 .'�<'K	 " '���� �#�'	$�U0�� " �n�H	�� (���" " ��

            �)�2� " V2#G� ��/�� " �[#0�� ��/�� " �[?/� ��/�� �#�'	  &�2�

�)�� �U�� w�'*� " �C�

 (���" ���� �#�'	 �K��	 k#* " �K��	 &�'	'� �#K�* (���" �#�'	

 (�* " (DO

��Hn g�)'1Y� " .�DKH� �#�'	 �U�� &�T �� $�M* &�1�

����<��

�5`� :�d ���*���+$�,� 6�� .���� �0 13 4�/� &��j


@3���� ���$ !� ���� ��8 �	
��
 ����
 ������
��"���   �2#�'	 A��'	 &     $��� &�21H� �2�        $�2? ���^02�� &�2�<�          " �����2� .��<�2� ��2�+ ]2^� 

���*��      6�� &��� .����5 .�0�� &/��
q   $�? c�p*����. $��� �- ��� b#!'	 �� c<f   �'-�2� &��
\n� ���5+ ��� �� �'T'� g�)<��� $�'� �1#�.

������	
��
 ����
 
   $��� ]�f�� <� �� �#�"� &��E       ��/�� c�* <� $��B0�� �� ��"�q:spss6����      �#2D^	 �2=* ��'� &

�*�? $�< .�#h0� �"��" &���&� �KO�� �"� <� /#* 6�� �� ��
��� $�? $��B0�� s. ��"��� �#�'	 A��	 

8- Stepwize.
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'	 �#h0� ��%x (��? $�?��� ��< m�? �� �I#!�q:
LNENR 2.5 = ½.(LNENR)2$�,��d ���Y� &F�*� �<�� k0���U�LNENR = 

LNKAP 2.5 = ½. (LNKAP)2�<�� k0���U�$�,��d ������LNKAP =

LNKAR 2.5 = ½. (LNKAR)2 $�,��d .\X�? ����� k0���U�LNKAR = LNMV 2.5 = 

½. LNMV2.5 =1/2(LNMV)2k0���U��'���$�,��d ���Y� �#�"LNMV = 

 6��� WNO �� ���Y� &F�*� �����=SOKHT

 6��� WNO �� ������ ����� =KAP 

 (d .\X�? ��� 	 =KAR

 �#�"� ��'� =MVAD 

 �#�"� ��'� k0���U� " &F�*� k0���U� ���K3�OLNERMV = LNENR. LNMV =

 �#�"� ��'� k0���U� " ������ k0���U� ���K3�OLNKPMV = LNKAP. LNMV =

�#�"� ��'� k0���U� " ��d &"�#* k0���U� ���K3�O= NKRMV = LNKR.LNM

LNKAR. LNKAP = ������ k0���U� �� ��d &"�#* k0���U� ���K3�OLNKR. KP = 

LNKAP. LNENR= &F�*� k0���U� �� ������ k0���U� ���K3�O LNKP. ER =

LNKAR. LNENR =&"�#* k0���U� ���K3�O &F�*� k0���U� �� ��d LNKR. ER = 

    �? �0B, �- �'n .�D� ��    ��d A��	i          6�20*� �*��	 " 4f �*��	 A��	 El\,��  &��2� ��"��2�
  $�,��d �#�'	 A��'	      $��B0�� .����5 .�0�� �0 13 &��$�?�*�.        6"�2T �� �K23�O P��0*  $��D2?)�(

 &����0�� E.�0�� � 13" &�1��Y^M�&��#HG <� &���+ (R2 $���+ "t�1 � W���! &���  ���/#*
$�? $��"+�*�.

�d <� c��d �� &��� �#�'	 A��	 ���0%� ����Y^M� l����� �#�� � &���1 � " &���+ &�� ���
$��B0�� ��'� &� � (O��� �� �	 $�? ��^0*� W���! .�'��#, ���G*� .

#3@3������4�! �� ��!��" �� !� TF�� �C 	
��
 ���
 <B
        6�� �� .����5 .�0�� � 13 ����� &���
q           ��Y20G� <� ]^� ��� &��� W��1� 6�� �## 	 " 

 <� � � .+ �d��     $��?� ��'� 6��  �*����, ��"���    ���%* P��0* E   <� (3�O ��"��2�   �2� ~2�     �� �2%*+ <� 
 6"�T $��D?)� ($��"+��� $�?  .��"��� ��d 6�� i�� .�M* l\,�� ]Md w'Dp� �d ����� &

              ��� l�#�� �� �HN* &�' 3 $�<�� �'T" .+ c'%B� �d �10N� y� <� �0,�/� &�#�'	 .   $"\2) �2�E
 ]Md ���D	      �H�� 6�� ��� �� �� �- $�'� �  ]M- ���0M#            �2%*+ ���20Dd " �2#�"� ��'2� �� VK 0� 

��'��   ��� ������ ��  .     �1 � �� ��� ����#e`	  &"� �#�"� ��'� �� �##h	 <� �1# � �3�� �0M#�  �����
     $��%* ���� �� �N���� �� �#�'	    ��� A��	 ��� �� ��.           �e{2� " �K23� W���2! /#* 6�0*� �*��	 6�� �� 

�10H�� .(��G   ��� �-}     ��/� &���� 4f �*��	 6�� �d���  �      02�� �U�� 6�� "� �� �HN*  �@  <� .+

si  ����  �� �"� �     $��� �'T" g�'3 �� �KO�� ����   $<�� <� ���5 &��   .+ ��/�� c�* �=* ��'� &�� ����� �� " $��d ��O �� ��"����� �<���� �2	
6�����%* �M#� �� &��� &�� �#�'	 A��'	 <� w'* �� ���+ ���.
�qi�d ���U1� 4f �*��	 A��	�� I=j �?�� ��.�'1) ����� ���Y� &F�*� &��� 6��� ½. LNENR. LNENR�� ��� ��     &��2� �2d �2�+

��"��� ����� E .+ W��! LNENR 2.5 =1/2. LNENR. LNENR W��! " $��d ��� �� ��"���   0� &��2� 4f �*��2	 A��2	 �� $�?   �2#h
LNENR 2.5�'� ���'5 �=* ��'� W��! .�D� .
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�KDT ��   �*"/� �� .�'	2R        �U�� 6�� "� �� �HN* .+  #� ��.�/�  " �3�� /#* (2���0� �e�   W���2! 
.+ ��d $��?� .]Md �� &��             �#�"� ��'� W���! .�'� �B1� <� �d�O 4f �*��	 6�� �� $��+ ���

��� &F�*� " .���O ��$"�, ��d� �� �#�"� ��'� �d �,�/� ��0HN* �H�� W��! &���� �����.$"\) �� 
  6�� ���D	 ��   ��d &��i    �0*� �*��	 " l\,��       �2H�� �#h0� "� ��� W��! 6  �2�  �12?��.   c'2%B� 

       .�'� y� <� �0[x'd " �H��  �#h0� ~� W��!       $��%* <� $��B0�� �d ��� ���  �n'���    c"� �2#O�* ��
  �#�'	 �0��, g�'3  "   .+ <�    �� $��B0�� &��Y0G� g�'3 ���'?. �@#��O ��       y2� .�'� y� <� �0,�/� 

  �� .�M* W��!   �d ���    6"� �#O�* ����G �#�'	 ����� �1� " �0?�� �  ��2%* <� &��Y20G��#X g�'3 ��$
 �� $��B0���'? .   ��� ��.�#� �D* ��d 6'HG � 13 &��� �� �#�"� ��'� W��! .�'� �B1� .�'	 . �#D�

��� ���3 /#* � 13 ]^� &��� ���Y� &F�*� ��'� �� W��R� .

 4�	5^3�������� !� TF�� 	
��
 ����
 

���
4� � 	 V���
 	
��
 ���
��
 
�W X���
 	 R�� 	
��
 ���
3J��� U
N, R �����t �_ \�β N, R �����t �_ \�β N, R �����t \��_β �
` �

29.855 6.115 -7.202 -10.369 29.649 5.779 Constant
0.923 45.400 0.398 LNMV

17.265 0.221 LNENR
971 8.489 0.119 LNKAP

15.371 0.324 LNKAR
-14.009 -6.64E –02 - - - LNERMV

0.963 28.290 3.044 E-05 - - - LNMV2.5
2.681 2.684 E-02 - - - LNKRKP
6.457 1.518 E-5 - - - LNENR2.5
-6.374 -5.47 E-02 - - - LNKRMV
-7.376 -3.44 E-02 - - - LNKPMV
2.562 1.301 E-02 - - - LNKPER

6.971 1.238E-11 - - - - - - MV
-4.177 -9.366E-04 - - - - - - KAR
-2.177 -3.341E-14 - - - - - - KAP
2.009 2.282E-11 - - - - - - ENR

�5�� :V#�I	 g�H��I�.

 E��� ���1� �5�� �'T"�� �*�M*  &�	�� &��6�� �� 4f �*��	 6��  ��2d i l\2,�� E  6�2�  �2#5�
 b#T�	�� $����'?�1 � W���! ���< E]^� ��< �� �� &�0M#� ����� .�M* � 13 &�����.

=3@3 �/!�E� ���� a!� � ����'���� ����*� HN�� \Vb ��
��"���  #�'	 A��'	              $�2%� �H2��I� .�2@�� .'1-� >5�? �"� <� $��B0�� /#* " &�   " S2�'0� &�"

���%*��� $��d k���� �� �#�'	 (��')  .P��0*I�� $��D? 6"��T �� W#	�	 �� $�? c�p*� g�H�)� ( "
)t (  $"�, ~#@B	 ��         ��� $�? $��"+ .�0�� � 13 (- /#* " �0 13 &�� .     �- ��� &�"+��� �� c<f

   ��� �� �T'	 ��   $�%� �H��I� �-        �"� <� ~2� �2� <� &�"          &���� $�*�02� �<�� " $�"/2�� �<�� &�2�
��/�  ���"�I� " ��  �'5 ��5 &�� �� �1?��) $�%� .'#N#D-  �#���0�� ��"� &�" :�::8 (  E��� ���1�
$�%� &�#�'	 (��') S�'0� &�" �"� "� �� <�$�? �H��I��*�.
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