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1� %� �4# �C���K��� 1234	 /�/- J�c ��1,B  d�0 &�BI��� I% �G� J%4C+ �B �� 1<��-

�3% F/��3�C) &�4P� .1<C- �� I��� '�%S(W0 &�B �3��3  �+�,(-% *&��Y(c% 1S,- I% V
1(#�3 J���,� %� �4#FI4= J%/C,P�/�% '�� ��  VS(W0 &�B1�F%� J%4C+ &%�� �LR0 �S=

&��G�� Q�<c I% �	"GP0 Q= 1� �Z($�%  0P�Qe1� �(6 � F@�  J��0 �� %Pc�Q�YU	 �
E0%4- F���*�3% F/) 1(#�C) .

 '���K��� �%��% 1� E0%4- I���  ��2,- E��3 `�%>�% J4f,B �Sg�$0 �� �� � K4�
�6 � ����%4	 ./+  �(6 � Qe�P0 �4<,�/0K �4-  1� 120�- �%��% �S9) I��� '�0M	 �� �B .I%

1� 1234	  ���P�� 1� I��� ���XF@�   &� K4� ����%4	 �� &�%��% �4-  *&��Y(c% h�U6 I% 
8�� ��c"# �0% '�% 1� J/�3� &%���� %�-4�0 ������>��5 &�0% E0%�#�3 .J�C���K��� %�6

J�CD /C(��5 �%�c F@�  1-4	 ��401� ���K I% �N�= J�c �� 1� &��Y(c% i�U0 �4	40 J%4C+
�0 ���/CC� .

�j�� I% k�Uj �#�C) �� J�C���K���1��0�3 I% F���(3% ��  �B %� �	���G0% */�%� &�B
/0  �B/��0I�3 ��  F�4,� dB%��F/�% *E��C0 �����0 �S,+ %� �4# &�B ��C	 1�  /C��,�

�,� ��G�� J�)�4# &�Z�� �%/2	 &%�� �(6 ���e `W� ��  �6 � 1� l�G	% J /� 1GS� */C��0
�0 Q9) >�� /CC���K)*�<��-�%>B���� :��.(�0�� '���K��� �%��% J��� F�%�% 1� /C���

% *�%�5 ;�= �� ��Y(c% �� ��5I�3�� A�U01G<) T��X IJ�G0% &��� o�X�<	�% &�B ����
�3% .1G<) '�� o8�Y	% 1� %�D *�B J�a0%�0 dB%�� %� o�+"X%  E��C0 1� �3�(3�I�3 �

1N�+ J���(P0 '(��� 1� *'�%�� F "+  1��0�3  F/CC��0 p,� >�� J%�%�5/C� .'�%���C�
 A�% � I% &��9(0 1G<) �� 1� �3% &/C�K�� �C���K��� A�% � '�%  �3% F/) Ec%  �+�,(-%

�0 �+�,(-%�j��  E��C0 �� %� '���K��� 1H�%� /�%4	/��,� Q��$	 �� � /U0 *�B .1��	��<+
1G<) ��:�%  �Z�/G� �� �%��% �+�,(-% A�% ��0 �+�,(-% &�B '���K��� J%>�0 �� /�%4	
/)�� 1()%� &�%/���  d�O($0 ��LM	 �%��% J�4� .�CD �4<�1,H6 �H�% � 'J%�<- &% 1� ������

�0 E0%4- 1234	9) '�0M	  &��Y(c% ����4� I%  /�I�0 &��54S- Q/��,� .A�% � '�%J�CD 
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�0 1� /C($B ��,B% ��1� ���K I% J%4	 J%4C+"&��Y(c%% �4	40 �#43 "1� �4,� ��� 1� &�4X
 *�%��% '�� A�% � 1G<) J /�&���$� E0%4- �40% I% (#% ��/) /B%4# 1-%40 ;" .

J�+r% /��� F/) ��r ]6�H0 1� 1-4	 �� %�6�4,� �� . %/0  �%/��� 1234	 ��:�% &%�� 1� 
 ���5 &/- %� 120�- �%��% '�� �� �4-40 �+�,(-% 1��0�3  �C���K��� sU� /��� *�4P�

�5@�  �� &�%��% 1� �%� !43 �(,3 1� %� �)I40K .�t� &%�%�  '���K��� &�B A�% �
 �+�,(-% 8��  120�- 1�  F�4,� ����	 �LR0/B� Q�4U	 .'�% �� F "+*sU� 1� 1-4	 �� 

u��� &��G���0 v�$=% o� �N '�% �B�ZP�%� J"�YU(6% 1� J��4:P�%� /��� 1� �4)
Q9) �3%4#�� 1� ���K Q��,	 I% ��ZB� '�% I% �	 /�4) ��%/B �C���K��� �,3  �(6 � &�B

� ��Z� �>0�4) 1(3� .1� %� >��<	 F�ZP�%� J��4:P�%� *�N�= 16�O0 *��- '�% I% 120�- J%4C+
 1��0�3 ��K 1� *`B @� '�% �Sj% ;%43 1� ��4ZW3�� �� ��%� �23  F/�>5�� �4# &��0K

w��# �� �$B �%�5��LM	 ���K �C���K��� Q�$��(� J%>�0 �� �%��% �+�,(-%*&�(3%� �� �� �� 
��� �� ��� & ��� �%/��� 1234	 ����� ��  ����%/��� .�5.
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���K��� Fx% b�Cy&4$�%�� 1,S� I% Entreprenure�  b) /�2(0 &�C20 1b�3% J/ .��
Fx% �0 /�2(0 1� �3% �$� '���K��� z�($�  �B�ZP�%� 10�� ��6�2� p� &�B�H# �4)

 /C� Q<O	  F�%�% *�B/��0I�3 %� &��Y(c%)=%�4�/,�����%� *��{� :�.('���K��� Fx%  FI �0%
��6�2� &%��F�5/�� ]6�c ��  |4C(0 &�B�0 }�H0 VS(W0 &�B �4))*�,�O0  �4�/,=%

���� :��(I%.4��0 ��S(W0 V���2	 '���K���  �C���K��� 1(��5 o�4j 1-4	 ��40  F/)
J%/C,P�%�*��/0  &��Y(c% *�3�CP�% � *�+�,(-% .4S+ �3% �� .J�C���K��� J%/C,P�/�% �_�% 

�0 &��Y(c% 1234	 �4U0 %� ]��W	 �� 1� /C�%�F4�) &�B �C�>Z��-  �S<c /0K�����  '��
F4�) �� ���K�0 o��=  ����4� *&��Y(c% .�t� 1� '�4�  /0K��� &�B /CPW�)*��� &/�23

���� :��.(

1- Entrepreneurship 
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�(�� ��%��y�0 �3% ��(�� p� �C���K��� /�45 ��� ��YW) �� F@�  ��j p� 1�  
'���K���)*&�t����� :��.(�I�% '���K��� *��%�� F/�O+ 1��0 ���9	 %� �B ��B�0  /B�

�0 ;4U	 ��D� %� ���KF�X�W0 */C�d�,Y	 �(3�� 1�  �3% �����0 &��5 &%�� */��,�
~�B �0% *��%� I��� 1��0�3 1� �4# ��6�2�1��0�3 F�5�$�� �%�5.�1� F�%4,B '���K�� ;�<��

�0 �3�� JK 1�  �3% ���9	�j��  /B��0 ���3�C) %� �B /C�)*��� &/�23���� :��.(

�(��04)�)���� (�0 &��Y(c% 1234	 1��U0 �4	40 %� �C���K��� �U	 JK I%  /�%�
 J%4C+"!"# ]��W	"��0 ��� /C� .� %� �($�% ;��2	 '���K��� 1� �3�C20 J%/� '�%��Y(c% �*

6��2	  ]��W	��0 ��:�% *�3% &��Y(c% 1234	 10I8 1� %� ��4� /C�)/,=% *�,�O0  �4�
���� :�{.(�3% &� K4� '���K��� `O� �(��04) �t� 1�)*%�K��0���{ :��.(& �t� 1�

�j�� ]$� &4:($- �� '���K����43 &�B�3% � K .&� K4� �� FI�	 o�<���	  % %� ���B
%���0 ��:�% `�%/B% 1� J/�3� &/C� .'���K��� A34	 &� K4� TS# *�(��04) F/�O+ 1�

 o%���9	 �� �� Q�6�)1234	 (�3% &��Y(c% .�t� �� .d�� %� &��Y(c% .�t� ;��2	 '���K���
�0FI�	 ;��2	 �4# /�/- o�<���	 I% F���(3% ��  /�I1� %� &%�0 �4-  �� K)Van Peraag *

���� :���(.�3 �$�	�� J�-�)���� (�0 �S0�+ %� '���K��� >�� �%>�% �0�,	 1� /�%�
0 ]���	 %� /�64	b�3 Q� ����I�� *o%/�64	 �I�% ��64�$0  /C�b1��0�1� 1� %� &% ���

�0F��-%  F��� *�B�>,(3� �I�% *���5�0 1� &%dB  �I%��� F/�+�� %� Qj�= �43 '�CD
�0���5 )*�<��-�%>B���� :��� .( '��2	 �PO� &%�%� J�C���K��� *�3 �$�	�� �t� I%

)�CB�,B (F/CC���0 E�I4	  /�64	 �� &>��0 /C)�� .1���  ���) p� Q#%� �� ���K &%
�CB�,B'�4�  &I �0% ��%�<B� JK �� F "+  /��%� F/CC� C($B /)Van Peraag, 1999: 

314 .( 

1- P. Draker 
2- J. Schumpeter 
3- Creative destruction 
4- J.B. Say  
5- Coordinator  
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�5@�  I% �#�� `B @� '�% ���K��� &�BF/) �3��� �C��1� 1� /�% k�N4	 �Y(W0 �4X
�0 F�%�/�4):

-�&*.	 %� ��(�:S0�+ ��O�40 1� I�����0 1� �3% �C���K��� �� F4O6��  /)� s+�� /�%4	
�4) &��Y(c% 1234	 .1�45 ��O�40 1� I����0 ��,) 1� F>�Z�% I% F@�  &% p� Q0�) 1� /�K

 ��O�40 1� �<$� &4c  �� �� v�$=% �3%)*�+�:)  F�%I E��)���{ :��.(�	��<+ 1�
F>�Z�% ��O�40 1� I��� �%�%  ��� p� Q0�� J�%� .�:�%  ��6�2� 1� %� �W) 1� �3% &%

�0�0 1S�3  '�/�  %  /C� /B%4#�J%�Z�� ���LM	 ��%�Z� )*�G(3%  �c��j���� :��.(

��/�� 0��1�:C+ 1� ��2Hc ./+ '(����� I% �3% o��<+ 10%�% ����%4	 *�5/�I I% �PW� J%4
 ��O�40 I% J�C�,X% J /� QO($0 �(�6�2� I�eK 1� Q��,	  A�U0 I% �c�� �P�%� �� o��=

�0 /)��)*V���  ���B46%/<+ *�3������� :��.(

23�,���45�:p$���3% �C���K��� d�0 ���$� ��2�% I% �G� &���� .�0 %� p$�� J%4	
�j�� E��3 &��Z�� 1� �%� A�� 1�%�4$- o�0%/c%  E��C0 E��3 ������ �� F���(3% *�B

)*�C)K  J���4C0 *�,�S$	���� :��.(p$�� �O�O= ���0 1(�5 �(6�= 1� &���� 1� �4)
 ."+% *��%� �4-  JK �� �$G) ;�,(=% 1� �(�64�$0 ����� �� &��� .�:�% &%�� ���

�0 �5��0K /C�)*�G(3%  �c��j���� :��.(

6��)�  .(��7:��C0 �� �<_0 ^��(� E<C0 1�4ZD �W) 1� �3% JK &�C20 1� ;�(C� J4���
�0 �<$� J%�Z�� �� �4# 1� %� /B�)*�(,2����� :��.(1�'�/� ;�(C� J4��� �S� �4X

 ���K �YW) ;�(C� &%�  �� J �� �� �B�%/� � &�B/0��� 1� /��%� � �� .��0 1� �3�C20
��%� �%�c .'�% I%�3% J�) ;�,+% 1� E��c  J�%� �<$� J%>�0 �� *�%��% o ��	 1� �3 � .

�0 d�$O	 �,$c  � 1� ;�(C� J4����4) :I% &�3 p� �W) �� �� ;�(C� J4��� ��
�5@�  �� ��4# ��(�� �� �G(0 %� A<	�0 E��c �0 �4# �%/��� �(<$� &�B �� 1� �6�= �� z/�%�

 
1- Need for Achievement 
2- Tolerance of Ambuguity 
3- Risk-taking 
4- Focus of control 
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2(0 �%/� � �W) �� ��� ;�(C� J4���7"0�� %� �4# ��(�� ]c��,� ���(�� ;4S20 /�%�
)�4�  �0�-�- ���,�% *]-����� :{.(1�1� �3% ��%>�0 �Z���� ;�(C� J4��� �Z�� o��<+

 Q0%4+ 1� %� `�4# ��(�� �S+ 1GC�% ��  �3% d��= `�4# �)4��3 �� �3% /O(20 ���
�0 �<$� �� ���1� 1� */B�� ;�(C� J4��� JK 1� ]�	�	�0 1(�5 �� ���  �� � �4)

)*�,B �<6�X  &���j���� :��.(

89�����:�:�0 k�-�	 �/B '��2	 .�ZCB J�C���K����/B */CB� \�W(�% %� �W3 &�B
/CC� .F%� ]Se% o"GP0 ��%�� ��Q= F/�f�� Qg�$0 Q= 1�  F��� ���CP�� F/�I�3 &�B

�0 J�P� 1c"+ d�<0/CB� .��� p� .�:�% &%��1� F/�f�� %/�� � � '�/CD ;4,20 �4X
�0/CC� .`6�D1� ���K �<SX�,� �(,� ��C	 1� ���0I�3 E��C0 �4<,� 1H3%  >�� �(P�� 1GS� *�4)
�0���5)*�G(3%  �c��j���� :��.(1��5@�  '�% 1H3% *�4-40 EN  1� J�C���K��� 

/C($B �B��� �(�� .�:�% ;�<�� 1� 1P�,B  /C($�� �N%� .���9	 1D �5% Q�6� '�,B 1�
��4C� ��2N `6�D �� J�)1� � &���$� &�B�0  � 1S��O0 ���K �� J% %�� !��()% �� �0% /)��

�0�� ./c JK E�� &%��  /CC��0/��%�)* V���  ���B46%/<+ *�3������� :���.(

����! 0���:/C($B %�ZS,+ &�%��% '���K��� �%��%*C	 1� �C20 '�/�  &�4�	 ;�<�� 1� ��
�,� Q�<c '�% I% �Sg�$0 /C)��)*���$�  J��fS������ :��.(���0I '�%���C� J�C���K��� 1�

�0 Q,+ 1� d�,Y	�0 %�-% %� JK 'G,0 �j�� '�6 % ��  1Sj��"� */���5/CC� .^��(�
`B @��� ��%��5�4#  1��C���K��� Q,+ '�� �(<_0 1H�%� *�3% F�%� J�P� �BQ,+ ��%�5

��%� �4-  ��� .1��4#  �G	% �4# �%��% '�% �	��<+ /C($B J%��5)*�G(3%  �c��j���� :
��.(

�����;� %��	�< 
�� �+�,(-% 1��0�3 .4��0 1()�5�F��($5 V�X �� 1()� I% &% F��� /)� �+�,(-% &�B

�3% .F/C�%>� �%/2	��Y(c% 1S,- I% VS(W0 J�OOU0 I% &%0�-  J��%�12.4��0 '�% I% J�3�C)

 
1- Positive response to challenge 
2- Pragmatism 
3- Social capital 
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F��($5 V�X 1� �3�� &%��`B @� 1� �4��0 o8%43 I% &%�0 F���(3% �4# &�B /CC�
F/�/� 1� F/�% '�% �� T��H0�0 �+�,(-% &�B��6�2� �� /�%4	 /C)�� �%�5��LM	 &��Y(c% &�B

)Boari & Presutti, 2004(.

120�- �� �+�,(-% 1��0�3 .4��0 `�%/�� F�����)dB  �3��3 .4S+  ��Y(c% *�3�C'�CD 
��%/� �4-  J�OOU0 '�� �� &�t� !��	% JK `:C3 &�B�%>�%  V���2	 *���20 F����� .

� /C��0 1� J4(0 I% �#�� �� }"Hj% '�% `�%/���.�C	y1� �#�� ��J�� ���B ��#�� ��  
\4��- 1� �Z����3% F/) F�%� �<$� .&�46���Y(c% '�6 % >�� ��%� .4��0 '�% 1� 1� �4� 

4���4�  ��� 1-4	��4,� &��Y(c% J4(0 ��%  %� JK ��� '�6 % &%�� )*&/,j '�$=���� :
��� .(7�(<$� 1G<) %� �+�,(-% 1��0�3 *4���4� F/) 1C����� `���,� A�% � I% �0% � �� 

�0 V��2	1� 1� /C���$	 &%�� %� .I8 o�<-40 F4O6�� �� Q2�6�� �2��C0 J%4C+`C� Q&�B
�� J%�ZPC� �2,- ��  &���%�0 dB� K �)Adler & Kwon, 2002: 20(.1� >,�- d+I

',S���0 ]<3 �+�,(-% 1��0�3 *>�� 1C�>B �	 �4) `B�� '�20 �%/B% 1� ����(3� &�B
1C�>B ��j �� ��C	 ���K 1� ����(3� �+�,(-% 1��0�3 �4<� �� 1� ��%/B% */��� ���I &�B

J�G0%0 �������5 �)*& /�  `W�%4����{ :��.(

��1� %� JK *�#�3 ^�%� %� �+�,(-% 1��0�3 .4��0 1� .�C	1G<) J%4C+  �B��:CB *�B
�0 ���c %� ��+% 1� &��,(+%1� dB �� �I�34U� i�(P0 �%/B% 1� J/�3� &%�� �	�LR0 

�0 V��2	 /CC� Q,+ /C�)Harper *���� :�(.� %� �+�,(-% 1��0�3 &  A�%�) I% �G
1� 1234	 &/�S��0 ��,) 1G<)  �B��:CB �� ��/C0 �+�,(-% 1��0�3 1� �3% /O(20  �� K

dB  &��Y(c% 1234	 &%�� �3�3% �X�) `�� ��/0 ����P0 &�B��LM	 '�CD &%�� �%�5
 �3% �6 �)Harris, 1997: 920(.

1- Putnam 
2- Hanifan 
3- Jine Jakoob 
4- G. Loury 
5- Pierre Bourdieu 
6- James Coleman 
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F/�/� %� �+�,(-% 1��0�3 >�� ����- p����0 &%�= 1� /�%� *�+�,(-% &�B���� ��LM	 Qj
 J�0I�3 '�% \��:	  �3% �+�,(-% o"0�2	 �����  ��,� �� �B��:CB  ���$�% A�% �
��%� VS(W0 &�B�4P� 1234	  ��Y(c% �� ��-4	 Q��c ��LM	 F/�/� '�% 1� �3% F�%� J�P� .

�0 120�- �� 1��0�3 '�% `�%>�%1C�>B kH3 &/- J/0K '���� ]-40 /�%4	 &�B F�%�%
1C�>B >��  120�-J�0I�3 �	��S,+ &�B �4) �B)Wool cock & Narayan, 2000(.

;�)45  ����B��y1+4,:0 16>C0 1� %� �+�,(-% 1��0�3 *>�� �S2�6��  F4O6�� E��C0 I% &%
�0 I%  �3% �3�(3� Q��c *1()%� �4-  */��%� '���K��� �%��% 1� �H�% � 1G<) �� 1� /C�%�

���	 JK�0 ]�4) .JK I%1+4,:0 Q0�) �+�,(-% 1��0�3 1� �- '�%���C� *�3% A�% � I% &%
1<C-�0 Q0�) %� �	 ��(0 &�B�0 1� �4)�%� �%�c �3��� ��40 /2� 13 �� %� JK J%4	 :/2�

&��(#�3�1H�%� /2� *&%�/2�  �(#�C)�)Nahapiet & Ghoshal, 1998: 243(.

>	�4��� �+�,(-% 1��0�3 1H3%  1� \��,� E��C0 '()%� ���(#% �� &%�� �%��% ��S��c %
1G<) �� ��4�+E�3  �+�,(-% ��(#�3 �� �B�0 V��2	 �	 /C�)*��%46%���{ :��.( ~C�6

J"����1��0�3 1+4,:0 %� JK &�%�51G<)  E��C0 *�B�0 ���B A�% � .�:�% 1� 1� /C�%�
 �� ���) 1� Q�0  ��,(+% *�+�,(-%��6�2� 120�- &�B�0 ��(C0�4))*���,=�  &��0%

���� :��� .( 

�)��*+,�� # �����;� %��	�< 
F/C�%>� �4X 1� �C���K��� �� �+�,(-% 1��0�3 `O� F/�f�� �_U�  1($-�� �+4N40 1� &%

 �3% F/) Q�/<	 ���  ]$� o����% ��)Light & Dana, 2013(.�� 1��0�3 |4� '�% 
��6�2���� &�B�+�,(-% /C�K�� p� �C���K��� 1� %�D z��%� �,�0 `O� 1��C���K[&��Y(c% 

&�%��% J�C���K��� 1GC�% ; % z�3% �+�,(-% ����  A�%�) 1� �G(0 T��X  � I% 1� �3%

 
1- Nahapiet & Ghoshal 
2- Structural 
3- Relational 
4- Cognitive 
5- Portes 
6- Linch & Kaplan 
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��6�2� p� �C���K��� 1GC�% . �  /C($B �4# �+�,(-% A�U0 ;4YU0 1� /C($B
4�� ./+ �� �4-  1:�(� ��  �3% �+�,(-%/����  ]$� ��B�0 �� �+�,(-% o�X�<	�%  �B

�0 ��LM	 ��%�5)�Sc *J����2- *�)4B/0 *�4����{ :��� .(�,�I  ~��/6K 1C�0I '�,B ��y

)���� (1G<) 1� /���� ���j�� �#�C) &%�� �+�,(-% &�BF/�% ����I�% *�B ]$�  �B
�0 1� ���$� &%�� E��C01��0�3 /CB%4#%� &/�/- &�%�5�0 &� �N /CC� | �) /)�� .

D �3% 'G,0 /�/- &�B���  ]$�dP�5�>� &�BI%/�%  � `�� �� �0% */C)�� 1()%�
�0 �	�4jdPD  �%/B% 1� /C�%4	���  ]$� | �) 1S=�0 �� 1� /C3�� �4# &�BI%/�%*

�+�,(-% 1��0�3 �4# /CB� 1234	 %�)Nun Chen et al,2007: 217(.

 � �+�,(-% 1��0�31G<) &�5@�  '�Cf,B  �%��% '�� �+�,(-% &�B1G<) '�% &�B�B*
�0 >��,(0 Q��O(0 A�% � �� ��,(+% �23  �� J%>�0  A�% � o�/c 1S,- I%�4) .�Sj% 1($B

1G<) .4��0 '�% �3% �+�,(-% )Sander & Lowney *���� :�(.1G<) J%4C+ 1� ]Se% �B
;�����0 1(��5 �t� �� ���B1� /�4)1��0�3 Q_0 �-��# E��C0 1� �3�(3� *�6�0 &�B

�0 dB%�� %� F� �P0  o�+"X% /�� K)Rooks & Szirmai & Sserwanga, 2009: 10.( 
| �) &%�� J�C���K��� ���X I%��6�2�&�B o���0 *1��0�3 *o�+"X% 1� �4# ���  ]$� 

/��%� I��� ��� & ���  .��� I% &���$� 1� �3% �6�= �� '�% T��X I% %� �4# E��C0 J�C���K
<X�W0 �� v�,	��0 Q�,G	 �4# J/CC�)Greve, 2003: 5(.1� �)%� 1-4	 /��� 1(<6% 

1G<) �� J�C���K��� A�% � o�/cdB  �+�,(-% &�B1G<) '�% �23  '�CD ��O�40 �� �B
��LM	 ���  ]$� | �) &%�� ���K �3% �%�5)Rooks, Szirmai & Sserwanga *���� :

��(.F��� J�+r% &���I J�OOU0 ���X I% ��6�2� 1� /�%1G<) A�% � �� �C���K��� &�B &%
�0 dB%�� J�C���K��� &%�� �(�� A�% � ��:�% &%�� %� A�%�) 1� �3% F/) 1�<2	�� K .o����%

�0 J�P� }4N  1� >�� &�t� �3% 'G,0 J�C���K��� 1� �2��C0 �� �+�,(-% 1��0�3 1� /B�
��X I%1G<) T�4# �YW) &�B���K 1� /C)�� 1()%� �3�(3� *���3�C) �� J�C���K��� 1� 

�b�j��BdB  E��C0 *�% '�CDb� ��+ �P0 ��:b���) &%�# &�Bb0 p,� �4b�/C�
)Stam, Arzlanian & Elfring, 20123: 2(.�� �+�,(-% 1��0�3 `�%>�% '�Cf,B 

1- Aldrich & Zimmer  
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�0 120�-� J%>�0 /�%4	1I �c"#  &� K  F�%� `�%>�% /�/- o�0/#  �B8�� /�64	 �� %� ��
T��X '�% I%*���) �%I�� d�3 /B� `�%>�% %� ��Y(c% �� ;�2� &�B .s+�� �+�,(-% 1��0�3

���  ]SO	 `B�����) &�%�5 1��0�3  F/) &�%��� /�/- o�0/#  o84YU0 �� �B
�0 Q��$	 %� 120�- �� /C�)*����)  �(#/�� '�0%���� :�{� .( 1��0�3 I% |4� '�%

dB  1��C���K��� &�B��(�� ��:�%  &� K4� *��c"# i�� �� &���C�  �3�3% �04��0 '�CD
����4��0 ��,) 1� ���0I�3 &�B %� �,�	 &��5���  &� K4� *��c"# /C�K�� 1��0�3 '�% */�K

�0 �%�c ��LM	 �U	�0 Q��$	 %� ���K  /B���,� /)��G,B  J%��� *J%���� :��� .( '�%���C�
!4� ]6�H0 1� 1-4	 ��  *&�(P�� �	�+"X% E��C0 1� �	8�� �+�,(-% 1��0�3 �� �%��% 

&�B�%I�� 1� ����(3�  ���  ]$� 1234	  Q�GP	 /� � �� /C�%4	 �0 1� /��%� ����(3�
 /C)�� �%�5��LM	 /�/-)*����)  �(#/�� '�0%���� :�{�.(

����1 %)�=�5 

�1 �S#%� J�OOU0 �+�,(-% 1��0�3 1S,- I% JK �� �LR0 Q0%4+  �C���K��� ��,B% Q�6�
F�%� J�P� 1-4	 J%/� VS(W0 ��2�% I% �-��#/�%.

�C)K  J���4C0 *�,�S$	)����(�C���K���  �+�,(-% 1��0�3 '�� 1H�%� �3��� �� *
�2�%  �+�,(-% 1��0�3 '�� 1� /C(��5 1:�(� ���0I�3 J �� ���0I�3 J �� �C���K��� �� JK �

�0 `�%>�% >�� ���0I�3 J �� �C���K��� *�+�,(-% 1��0�3 `�%>�% ��  ��%� �4-  1H�%�/��� .

J%��G,B  �%�5 ��)����(J%4C+ �U	 �O�OU	 �� *"&��(#�3  �(#�C) ��2�% ����I�%
�C���K��� �� �+�,(-% 1��0�3 "&�%��C20 ��<	�% 1� /��%� J�P� 1��0�3 *�C���K��� '��

dB  �+�,(-% JK ��2�% '�� '�CD)�(#�C)  &��(#�3 (��%� �4-  .�4# `B @� �X ���K 1�
/�/�3� 1:�(� '�%1<	� '��	8�� 1� 1� �4��0 ]�	�	 1� �+�,(-% 1��0�3  �C���K��� &�B

�0 o�X�<	�%  &� K4� Q0%4+/)��.

!��j  �2��� F�%I)���� (B @� �� >�� ��2�%  �+�,(-% 1��0�3 '�� 1� /��%� J�P� �P
��%� �4-  �%��C20  �<_0 1H�%� �C���K��� �� JK .dB1��0�3 I% �L�(0 �H�U0 A�%�) '�CD
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`�%>�% %� �C���K��� 1� Q�0 *o�+"X% ;��<	  ��,(+% J�4� 8�� *A�% � 1G<) *�+�,(-%
�0/B�.

`�%��G,B  J%��� &�Z�� `B @� ��)����(* �+�,(-% 1��0�3 1H�%� �3��� 1� 
1H�%� �4-  �Z���� T�OU	 ^��(� 1� /C(#%��� J�C���� ��c"# 1��0�3 '�� d�O($0 &%

�4� ��c"#  �+�,(-% .*�+�,(-% 1��0�3 &�/+ �%/O0 `�%>�% �� `B�� �� 1� �C20 '�/�
�0 `�%>�% �� `B�� >�� J�C���� ��c"#/���.

�� '���-��# J�OOU0*�����B  J43/�4�y)����(`O� �3��� 1� �4# T�OU	 �� *
 /C(#%��� ��4� J�C���K��� J��0 �� ���$�%  �+�,(-% 1��0�31��C20 1H�%� 1��0�3 '�� �%�

 �%��% �C���K���  �+�,(-%/C(��� �3� .�+�,(-% 1��0�3 1� �%� J�P� T�OU	 '�% ^��(�
`�� p��C��% �C���K��� I% &4c F/CC�D �B  �3% �%��1&�(P�� �+�,(-% 1��0�3 ��� 

F%� �� */)�� 1()%���� /B%4# Q,+ �	 T�40 ���  ]$� &I%/�%.

`�%��G,B  'D�)���{(1��0�3 '�� 1H�%� J%4C+ �U	 &�Z�� T�OU	 �� >�� *
/�/- &�B���  ]$� �� 1��C���K��� ��GS,+  ���0I�3 E��C0 *1��C���K��� `�%�5 *�+�,(-%

� ���0I�3 E��C0  1��C���K��� `�%�5 *�+�,(-% 1��0�3 J��0 �%��C20 �Z($<,B 1� �%� J�P
1H�%�0 13 �B J��0 �%��C20  d�O($0 &%R��%� �4-  1��C���K��� ��GS,+  1�6 .

J%45 A34	 1� &�Z�� `B @��)���� (�� �+�,(-% 1��0�3 ��LM	 �3��� J%4C+ �U	
34	  &� K4� *�C���K��� 1��0�3 '�� �(<_0 A�% � 1� �%� J�P� */) .�:�% &��Y(c% 12

 �4-  &��Y(c% 1234	  &� K4�  �+�,(-% 1��0�3 '�� '�Cf,B  �C���K���  �+�,(-%
��%� .1��0�3 ��2�% 1� �4� JK �Z���� >�� 126�H0 '�% J4�3�5� Q�SU	 1� �4��0 ^��(�

��/0 &�B��:CB  ��4�+ *��,(+% Q0�) �+�,(-%�%� �%��C20  �<_0 ��LM	 &� K4� �� >�� �/.

1- Davidsoon & Hanig 
2- Nun Chen et al 
3- S. Gwan 
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168 �(+��))���� ( �+�,(-% 1��0�3 '�� A�% � 126�H0 J%4C+ �U	 �4# `B @� ��
  �+�,(-% 1��0�3 '�� ��<	�%  ���� �3� J�OOU0 �Z�� 1�<) �:��(� 1� �C���K���

��� V�j4	 �%��C20  �<_0 %� �C���K���.

`�%��G,B  d(3%y)����(�� �+�,(-% 1��0�3 `O� 126�H0 1� �4# T�OU	 �� *
���) ��GS,+ �4<�� �� JK ��LM	  �C���K���/C(#%��� pD4� &�B .1� �4tC0 '�% &%�� ���K
1G<) '�� A�% � Q�SU	  1�>:	  �3������) ��GS,+  �C���K��� &�B pD4� &�B

 1(#%���1��4tC0 '�%��� �%�c �3��� ��40 %� ��� /��% .1GC�% �� F "+ T�OU	 '�% ^��(�
�b�C20  �<_0 �Z($<,B p&�%�)��/�r=(��GS,+ �4<��  �+�,(-% 1��0�3 '��

���)1�  pD4� &�B �C���K���  �+�,(-% 1��0�3 '�� �	��<+�%� J�P�1G<) |4C	 *&�B
�$�%� �LR0 �C���K��� ��GS,+ �� >�� %� ���K �23   �+�,(-%.

6�H0 ��&�/CG3% A34	 1� &�Z�� 12�.�U0  &/,U0 *F�%I)���� (1(��� */) .�:�%&�B 
1H�%� T�OU	�C20  �<_0 &%�%� J�P� �C���K���  �+�,(-% 1��0�3 '�� %� �%� .^��(� '�%

 T�OU	dB�4� �C���K��� �� �+�,(-% 1��0�3 ��2�% '�� 1H�%� �4-  �Z���� '�CD .�� J�OOU0
�+�% T�OU	 '�%�0 JK ��2�%  �+�,(-% 1��0�3 `�%>�% �� 1� /���� `�%>�% 1� J%4	

�4,� p,� �C���K��� .

E,- &�(3%� �� �C���K��� Q�$��(� '��<	 J40%����0 ���:	  &�t� &/C� ��5 J%4	
� *;�)45  ����B�� 1�� ',S� *.�C	 ...1�640  �+�,(-% 1��0�3 p� �B Q�GP	 &�B

 &%�� %� JK F/CB� 1��0�3 `O� ��  1($�%� �LR0 �C���K��� J%>�0 ���4SH0 `�%>�%
�0 /��M	 1��C���K��� &�B��� .�:�% �,3 1� �%��% '(#�3 Q��,(0 �� �+�,(-%/CC� .^��(�

 '�% I% ���= >�� �+�,(-% 1��0�3  �C���K��� 1C�0I �� VS(W0 �-��#  �S#%� o�O�OU	
1�640  �+�,(-% 1��0�3 1� �3% &�B Q0�+ F�0I �� *JKF/C�%>�% �%��% �C���K��� Q�$��(� 

�0 \4$U0�4) .

1- W. Stam  et al 
2- Esgandari  
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1��t� *|4,:0 ��120�- o�O�OU	  �B 1��0�3 �� ��<	�% �� %� �C���K��� F/�/� *�(#�C)
1�640  �+�,(-% 1��0�3  F�4,� }�H0 �+�,(-%1� %� JK &�B '��	�LR0 I% �G� J%4C+

�0 ���20 Q0%4+/C��,� .�%���C�`B @� �/B '*�N�= *�+�,(-% ��:CB ��<	�% �3��� 
1G<)  �+�,(-% ��,(+%�0 �%��% �C���K��� J%>�0 �� �+�,(-% &�B/)�� .v�3% '�%��*;/0 

1�N��  �S�SU	�3% ��<C(3% Q��c ��I &�B.

,��.�()?(A�&�1 �����1 6�	 
%�B�*8C#D5 ��C 
�.�C���K��� Q�$��(�  �+�,(-% 1��0�3 '����%� �4-  &�%��C20 1H�%� JK ��2�%  .
�.1H�%� JK ��2�%  �C���K��� Q�$��(�  �+�,(-% 1��0�3 �+�,(-% ��,(+% /2� '��

��%� �4-  &�%��C20.
�.1H�%� JK ��2�%  �C���K��� Q�$��(�  �+�,(-% 1��0�3 �+�,(-% 1G<) /2� '��

��%� �4-  &�%��C20.
�.-% 1��0�3 �+�,(-% ��:CB /2� '�� 1H�%� JK ��2�%  �C���K��� Q�$��(�  �+�,(

��%� �4-  &�%��C20.
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E#,A�&�1 �<�)F 
��  �3% 1(��5 o�4j 10�CP3�� �%>�% I% F���(3% ��  �3% �P��,�� |4� I% �N�= `B @�

84�$0 A34	 JK ^��(� I% F���(3% J�G0% 1� 1-4	�0 \4$U0 &������ |4� I% J�4) .120�-
� *`B @� &��0K �S�YU	 ;�3 �� >��<	 F�ZP�%� J��4:P�%� 1�S��[���� EX�O0 1�S� �� 

�0 �S�YU	/)��.

126�H0 ��40 &��0K 120�-Q0�) �{{���0 �S�YU	 EX�O0 .�,	 �� 4:P�%� ��� /)��
 �%/2	 '�% I% 1� ���1� ��� 1�4,� d:= J%4C+ F4�) 1�  J%��4� ;40�� v�3% �� *`B @�

1�4,�X ����Y	 &��51O<�3% F/) \�W(�% *&% .�%/2	 v�3%�� F/GP�%� �B I% �4tC0 '�/�
1�4,� JK J��4:P�%��3% F/) 1g%�% ��I ; /- �� 1X4��0 ^��(� 1� /) &��5.

6#�;
,��F :�
��=(�� G3H�� %(.�( I�H �(�#��* J�.1 


��=(���,#�=�2�(��	K������<�)=(�#,�(�� -���1
�.��
�L��: 

.�� # M.&H �
�����;� 

��% %�� �����yy�y�����
/j�� �/y��/��/��/��/��/��/y�

F/GP�%� !�� �,�) p�>���N��� J%�,+ F/P� ����%Q� E,- 
��% %�� ��y���y�y������ 
/j�� y/��/��/��/��/��/�y�� 

� � �"# �� J%��4� ;40�� &%>-% T�c� '��2	 &%�� *`B @� '�% �� �� ^�%� &�B
J�OOU0 '�� )�0 �%�c i"0 %� �����%  �_�%/= 1� �C2� /CB���/�(�	�0/O0 J40IK I%

1� J%��4� ;40�� �����%   /) F���(3%/���5 '��2	 T�c�  �2c%  �4X.

+%b&�4j T�OU	 �%>�% ��<(y�  F�4� b0 J40IK &%�-% I% /2b����%  �	�0/O �b�t
]=�j	 ��40 *J%�t�M�����5 �%�c /.dB������ 1<3�U0 ��- '�CD�1�45 >�� T�OU	 &�B

 
1- Face validity 
2- Reliability 
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�3% F/���5 F���(3% ��<� �� &��6K ]��N I% .Q�$��(� J%>�0 `:C3 &%�� T�OU	 '�% ��
 ��2�%  �C���K��� I% JK��I% JK ��2�%  �+�,(-% 1��0�3 J%>�0 `:C3 &%��  1�45 ��1�45 
�3% F/) F���(3%.

6#�;
,��F :NO��(#�� ��P9+  .	+ Q���( 

�C��R�	 ��L�� ���L1 %�.!�CO��(#�� ��P9+ %�.! 0� ���L1�C
p$��&���� �

;�(C� J4��� �
��O�40 1� I��� �

��%�ZS,+ �
.���% Q,U	 �

�C���K��� Q�$��(� 

`6�D�<SX �
��/���

+�,(-% ��,(+%��
�+�,(-% 1G<) � �+�,(-% 1��0�3 
�+�,(-% ��:CB ����/���

A�&�1 ��C��R�	 �1����� # �	./P	 S�,�L1 

�3% �C���K��� Q�$��(� T�OU	 '�% �� 1($�%  ��9(0 .I% �3% o��<+ �C���K��� Q�$��(�
 �C���K��� &%�� .I8 ����%4	  �($� '()%� 1+4,:0 Q0�) �5@�  I% &% �(�YW) &�B

%1� 1� �31� /)�  &I%/�% F%� ��$0 ��  ��%� �4-  ��� �� F4O6�� o�4j Q0�+ o�4j
�0 ��S2� 1�  1(P5 }�H0 '���K��� ��O�40 �Sj% /3�)*J%��G,B  J%4#%���� :��� .(

1�o��<+�Z�� *�C���K��� Q�$��(� *1�45 1� ��� �� �4-40 F4O6�� ����%4	 �5% 1� �3% &%
1C�0I  A�%�)B�0 *�4) dB%�� /+�$0 &� ��6�2� ��$0 �� &  '(#%/�% 4S- 1� �� /�%4	

 /C� p,�  % 1� 1��C���K���)J%��a,B  J%4#% *���� :���.(

�#�) I% �C���K��� Q�$��(� ��9(0 J��� �	��S,+ ��-p$�� &�B J4��� *&����
`6�D  .���% Q,U	 *��%�ZS,+ *��O�40 1� I��� *;�(C�1�45 ��  F/) F���(3% �<SX ���B

J4f,B :d�,Y	 *�N�= EN  I% ���N� �4-  �� J��� p$�� 1� Q��,	 �4-  �� &��5



'4 ����� ���	
�� � ������  ������� ���	� ��������������   !"#�$%&'( 

��2N  1� '()%� 1c"+ *�$G) ;�,(=% �4-  �� &��� .�:�% 1� Q��,	 *�c�� o�+"X%&�B 
*d�<0)p$�� /2�&���� (�"	 1� ��O(+% *�%/B% TOU	 �� �4# o�/c 1� ��O(+% `)4�  

*VS(W0 &��B%� I% �/B &��Z�� *��O�40 &%��);�(C� J4��� /2� (�� ��� .�:�% �� �23
 F���(3% *JK .�:�% ��j 1� ��� p� 1:�(� 1� J�%� ��,B% *F%� �� E�%40 �4- 1C��� *J�0I I% 

)��O�40 1� I��� /2� (*��O�40 &%�� ��G(P� ��,B% 1� ��O(+% *�%4)� Qg�$0 Q= I% J��� o�6 
*T�40 �%��% '�$U	)��%�ZS,+ /2� (1-4	 J /� ��� .�:�% I% Q<c T��O= '($�%� 1� Q��,	

 �#%4CG� ��� 1� J�%� ��U-�% *���9	 I% �� �5/�I �� �64,20 �5/�I ��U-�% *J�0I /2� 1�
 *.%�K  ).���% Q,U	 /2� (� � ���CP�� Q= 1� 1c"+ *o"GP0 Q= &%�� |4C(0 &�B

0  F/�f�� Qg�$0��6�2� &%�� �W3 �%/B% J�%� k�-�	 *d�< *�4# &�B)`6�D /2��<SX (
 ...�%�c `:C3 ��40�3% 1(��5.

1+4,:0 �+�,(-% 1��0�31G<)  �B��:CB *��,(+% /C��0 d�B��0 I% &% ]-40 1� �3% �B
 1C��� ����P0  ��<	�% ��:�% '�� i�(P0 �B�5  Q��O(0 E��C0  F/) |�,(-% p� &��+%

�K�0 '�0M	 %� J� /C�)v�<+ *�g%I��0  F�%I���� :��� .(� ��O(+% 1��.�C	*Q,+  ��,(+% 
� 1G<) �� l��+% Q��O(0b1`C� 1� /C($B �2��C0 J%4C++% &�Bb�%�c ��LM	 �U	 %� l��

�0 /CB�)!��j  �2��� *F�%I���� :�[��� .(���� �+�,(-% 1��0�3 1GC�% 1j"# F/���5
�� �� �H�% ��0 Q��$	 %� `C� �+4� 1� 1� �3% .��0 '/C� .&/= �	 1��0�3 '�%

���� %��I z�3% v4,S0���0  F�4� >�� �YW) A�% � F/���5 J �� *&��� kH3 �� /�%4	
 /)�� 1()%� ������ �B �5 '��  �B �5)v�<+ *F�%I���� :��.(

�#�) I% �%��% �+�,(-% 1��0�3 �3��� &%�� >�� `B @� '�% �� *�+�,(-% ��,(+% &�B
�3% F/) F���(3% �+�,(-% ��:CB  �+�,(-% 1G<) .1�45 ��  J4f,B ���B :1� ��,(+%

��c  &���4G�� 'P- �� ���) 1� Q��,	 *'�64�$0 o�$S- �� ���) *�S�0�� 1C$U6%
�2�C0  �34S��D J%>�0 1� ��Z� *�3��3 1� p,� *�(3 � A�% �  120�- �� �<SX

 J�Z��$,B *'($�%� �LR0 %� �4# &%� *J�%� ��c ;4� *o"GP0 .�ZCB �� J�(3 � 
 �5/�I I% ���N� v�$=% ...���5 �%�c `:C3 ��40 .
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%�*��8C#D5 ��C 

T�OU	 1�4,� �C3 '�Z���0 *^��(� v�3%����/��J��4:P�%� �C3 1C0%�  ;�3 ���	��
�3% F�4� ;�3 .�/�{ ��0 J��4ZW3�� /j�� �/��/j��  JI {/��/j��  J%��0 I% 

J��IF�4� ��:0 >�� /�% .�/{� &��) /j�� {/���S�YU	 EHO0 �t� I%  ���(3 � /j�� 
�3�C)��� >�� �B��/)�% �3�C)��� */j�� �/��&�(��  /j�� �/��1�4,� d:= /j�� 

F�%� Q�GP	 %�/�% .K 120�- �� �S�YU	 EX�O0 I% p� �B d�3 v�3%�� �%/2	 '�% &��0
�3% F/) \�W(�% .1()� I% 1�4,� '��(P�� *�S�YU	 1()� �t� I% �� ���$�% .4S+ &�B�/��

1()� I% 1�4,� '��(,�  /j�� �� &I� �P� &�B�/�{�3% F�4� /j�� .1()� 1��� .4S+ &�B
 �� ]�	�	 1� >�� �3/C�0  �C�  �/�� �/����9(0 1� �4��0 1�4,� d:= 1�O� /j�� 

�YU	 1()�F�%� Q�GP	 %� �S/�%.

FI%/�% &%�� �N�= T�OU	 �� I% *J��4:P�%� �C���K��� Q�$��(� ��9(0 &��5���� 1�45 
FI%/�% kH31<	� &��57"0�� �(,$c `) V�X �� &%�	 *T�%40 &/=�	 *T�%40 *T�%40 &/=

/) F���(3% V6�W0 "0��  V6�W0 *V6�W0 .F�,����J�P� *V�X '�% �� �� F/CB� '��(P
 F�,�  �C���K��� Q�$��(� J%>�0��J�P� J��4:P�%� �C���K��� Q�$��(� J%>�0 '��(,� F/CB� 

�3% .��%�� F/) 126�H0 J��4:P�%� &%�� �#�) '�% '�Z���0�{/����3% F�4� .�C2�
�3% F�4� 8�� 1�  � A34(0 *J��4:P�%� �C���K��� Q$��(� J%>�0 .Q�$��(� J%>�0 �3���

���K��� /2� 1� �4��0 '�Z���0 '��(P�� 1� �3% '�% I% ���= *JK ��2�% p�G�	 1� �C
��%� TS2	 .���% Q,U	 /2� 1� >�� '�Z���0 '��(,�  ��%�ZS,+.



'5 ����� ���	
�� � ������  ������� ���	� ��������������   !"#�$%&'( 

6#�; 
,��FT:%�*��  + ��L�� # �)��*+,�� 0�3(��5 ��R�	 �P�U.1 ��C 

�)��*+,�� 0�3(��5 ��L�� �C %�.! ���L1 ��V W�X(��	 ,� W�X(��	��U 
p$��&���� ���/�{��/��

;�(C� J4��� ���/����/{�
��O�40 1� I��� ���/����/{�

��%�ZS,+ ���/����/��
.���% Q,U	 ���/����/��
�<SX `6�D ���/��{�/{�

Q� �C���K��� Q�$��(� ���{/��� ��/��

�� >�� J��4:P�%� �+�,(-% 1��0�3��FI%/�% kH3 �� 1�45 51<	� &�� `) V�X �� &%
cb0�� �(,$7"0�� V6�W0 *V6�W0 &/= �	 *T�%40 &/= �	 *T�%40 *T�%40 b7"0bV6�W

FI%/�%�3% F/) &��5 .F�,� v��O0 '�% ���{�J�P� 1��0�3 J%>�0 '��(P�� F/CB�
 F�,�  �+�,(-%��J�P� �3% J��4:P�%� �+�,(-% 1��0�3 J%>�0 '��(,� F/CB� .'�Z���0

�) '�% 126�H0 ��40 J��4:P�%� &%�� �#{�/����1J%>�0 �Z���� '�%  �3% F/0K �3�
�3% J��4:P�%� A34(0 �+�,(-% 1��0�3.

6#�; 
,��F Y:%�*��  + ��L�� # �����;� %��	�< ��R�	 �P�U.1 ��C 

�����;� %��	�< ��L�� %�.! ���L1�C��V W�X(��	 ��U,� W�X(��	 
�+�,(=% ��,(+% ���/����/��
�+�,(-% 1G<) ���/�{��/��
�+�,(-% ��:CB ����/���{/{�

Q� �+�,(-% 1��0�3 ��{�/��� ��/��

'��(P�� 1� �3% '�% I% ���= >�� JK ��2�% p�G�	 1� �+�,(-% 1��0�3 J%>�0 �3���
�0 TS2	 �+�,(-% 1G<) /2� 1� >�� '��(,�  �+�,(-% ��:CB /2� 1� �4��0 '�Z���0���5.

1��0�3 ��9(0  J��4:P�%� �C���K��� Q�$��(� J%>�0 ��9(0 �Z($<,B Q�SU	 ^��(�
 ; /- �� ��Y(#% ���+� ��- JK ��2�%  �+�,(-%)�(�3% F/) 1g%�%.
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6#�; 
,��FZ:A�&�1 %�3��# # 0&3	 ��C��R�	 �� [��1,� ,�  .<��5 �X�3��C G��B  .	+ Q���( 

+,�� 0�3(��5�)��* 0&�3	 ��C��R�	 
RSig 

�+�,(-% ��,(+% ���/�*���/�
�+�,(-% 1G<) ���/�**���/�
�+�,(-% ��:CB ���/�**���/�

Q� �+�,(-% 1��0�3 ���/�**���/�

1� �%� J�P� T�OU	 &�B��9(0 '�� �Z($<,B Q�SU	 ^��(�:

�C20 �Z($<,B J��4:P�%� �C���K��� Q�$��(� J%>�0 �� �+�,(-% 1��0�3 �,�O($0  �%�
��%� .1�Q�$��(� kH3 &�O	�% 1� *J��4:P�%� �+�,(-% 1��0�3 �� `�%>�% 1�45 �B *�	��<+

�0 p,� J��4:P�%� �C���K���/C� .��,(+% �C2� *�+�,(-% 1��0�3 ��2�% I% p� �B '�Cf,B
G��>� 1H�%� �C���K��� Q�$��(� J%>�0 �� �+�,(-% ��:CB  �+�,(-% 1G<) *�+�,(-% �

/C()%� .�+�,(-% ��,(+%  �Z($<,B '��(P�� �+�,(-% ��:CB *�+�,(-% 1��0�3 ��2�% ��
�%� J�P� �C���K��� Q�$��(� �� %� �Z($<,B '��(,� .

�� J��4:P�%� �C���K��� Q�$��(� ��9(0 ��2�% 1� �4��0 �Z($<,B Q�SU	 JK �� F "+
1� �4� JK �Z���� T�OU	 QO($0 &�B��9(0:

�.'��  �<_0 �Z($<,B ��O�40 1� I���  ;�(C� J4��� /2�  �+�,(-% ��,(+% ��9(0
��%� �4-  �,�O($0 .�3% F/P� F/B�P0 �Z($<,B 1�45 ~�B ��2�% �Z�� ��.

�.p$�� ��2�%  �+�,(-% 1G<) ��9(0 '��  ��O�40 1� I��� *;�(C� J4��� *&����
`6�D��%� �4-  &�%��C20 d�O($0 1H�%� �<SX.*�+�,(-% 1G<) ��9(0 '�Z���0 `�%>�% �� �C2� 

�0 %/�� `�%>�% >�� ��2�% '�% I% p� �B '�Z���0�G+ ��  /C�.

�.�<SX `6�D  ��%�ZS,+ *��O�40 1� I��� *;�(C� J4��� ��2�% �� �+�,(-% ��:CB ��9(0
� `�%>�% 1� �:C0 �+�,(-% ��,(+% kH3 �4<��  ��%� �(<_0  �%��C20 1H�%� J��4:P�%� F�,

�0 1X4��0 ��2�% ���4).



'( ����� ���	
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�.���D �� %� �S� o�4j 1� �+�,(-% 1��0�3 ��9(0 '�� �Z($<,B *^��(� >�� ����� ��
1� �<SX `6�D  ��%�ZS,+ *��O�40 1� I��� *;�(C� J4��� /2� �,�O($0  �%��C20 o�4j

�3% F�%� J�P�.

; /- �� ^��(� *�(�� d�� �4tC0 1�)�(o�4j 1��3% F/) 1g%�% 1j"# .

6#�; 
,��F :\��R�	 ��L�� # 0&3	 ��C��R�	 �� [��1,� ,�  .<��5 �X�3��C G��B  .	+ Q���( 
�)��*+,�� 0�3(��5 

�)��*+,�� 0�3(��5 ��L�� 
0&�3	 ��C��R�	23�, 

���45 
 .(��
6��)� 

%� ��(
-�&*.	 

����X���
0��1
��/�� 

89�����:

�+�,(-% ��,(+% ���/�*��{/�**���/����/����/���{/�
�+�,(-% 1G<) **���/�**���/�**�{�/���{/����/�[**��{/�
�+�,(-% ��:CB ���/�**���/�**���/�**��{/����/�[**�{�/�

Q� �+�,(-% 1��0�3���/�**���/�**���/�**���/����/�**���/�

*�)L	 ]^< ,� ,��_Z/_a** �)L	��]^< ,� ,_?/_

JK �� �23 �N�= `B @� ��F�4�  �+�,(-% 1��0�3 ��9(0 &�%�5��LM	 J%>�0 �	 �3% 
FI%/�% �C���K��� Q�$��(� ��9(0 �� JK ��2�% o%���9	 '��<	 �� ��9(0 '�K d�3  F/) &��5

�4) �WP0 �C���K��� Q�$��(� .'�% I%�4�3�5� Q�SU	 I%  �1��5/CD �'�% 1� J/�3� &%�� 
�3% F/) F���(3% d�0.
6#�;
,��F :b8�5 %� [.��	 Q���( c�* .�<�!, ��C 

8�5c�*  .	+ 
,�	+ ,��&	 
J�4� ;�0�� �4���,3% � �54,S� ���/�

�B�H# ;"O(3% J4$	%  '��� � ���/�
�H# 1H�%� �4-  F���/�

; /- 1� �4��0 ^��(� 1� 1-4	 ��)�(�01� ���5 1:�(� J%4	:



����� �� �)�*��� �#��+� ,-. ���+/�	#+�0��1 2"�.��$ '6

�.0�4���,3% � �54,S� J40IK �%/Oy`�� *	 %� E�I4	 J�4� ;�0�� ���M�0 /��/C�.

�.J4$	%  '��� � J40IK �%/O0�;4<c Q��c F� /U0 �� )�/��	�/�('�%���C� ��%� �%�c
�0 J�P� %� �B�H# ;"O(3% *�N�= T�OU	 ��4�3�5� ;/0 &%�� J40IK '�% F��0K �%/O0/B�.

�.40IK F��0K �%/O0 JFJ�P� >�� �3�B��9(0 '�� �H# 1H�%� �4-  F/CB�.

��� `�� '�%���C� ���+� �N�= T�OU	 �� J4�3�5� Q�SU	 I% F���(3% &%�� .I8 &�B
�3% F/) .��9(0 ��2�% 1,B *1($�%  ��9(0 J%4C+ 1� J��4:P�%� �C���K��� Q�$��(� '��<	 ��

,(-% ��:CB *�+�,(-% ��,(+% �C2� �+�,(-% 1��0�31� �+�,(-% 1G<)  �+� J%4C+
/) 16��20 ��%  QO($0 &�B��9(0 .'��<	 &�B��9(0 ��4�3�5� ;/0 �I%�� � � 1� F/CC�

J�0>,B��0 �%�c ��4�3�5� ;/0 �� �+�,(-% 1��0�3 I% /2� 13 �B 1� �%� J�P� /���5 .
*;/0 1� F/) ��%  &�B��9(0���0 '��<	 %� 1($�%  ��9(0 �����%  I% /j�� �/CC .'�% ��

�3% �L�(0 �+�,(-% ��:CB ��9(0 I% 1,B I% �(P�� �C���K��� Q�$��(� ��9(0 ;/0 .JK I% /2�
� '��(P�� ]�	�	 1� �+�,(-% 1G<)  �+�,(-% ��,(+% &�B��9(0 >�� ��9(0 '��<	 �� %� `O

%� 1($�% 1()/�% ); %/-� �.(

6#�; 
,��Fd:	 %UeV # %(�!�)�  .�<�!, 0���1 
�F E��� �(.�<�!, 6� 

��/�1��5/CD �Z($<,B ]��N 
��/�'��<	 ]��N 
��/�F/) k�UY	 F/) '��<	 ]��N 
{�/�����20 F�<()% 
��/�J4$	%  '��� � J40IK 

��,� ���/��F=�%/O0 ���/�P=

�- Kolmogorov-Smirnov 
2- Durbin Watson 
3- Enter 
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�� � ������  ������� ���	� ��������������   !"#�$%&'( 

6#�; 
,��Ff:
,�	+ (�	 ���� ��C��R�	 ��C�(.�<�!, E��� 6�	 ,� 
� 

�C��R�	 ��( BSTD.E BETA TSig 
�+�,(-% ��,(+% ���/����/����/���{/����/�
�+�,(-% 1G<) ���/����/����/����/����/�
�+�,(-% ��:CB {��/����/����/����/{���/�

%���( # g�����! 

�%� J�P� �N�= T�OU	 ^��(�1��C20 �Z($<,B �%�  �C���K��� Q�$��(� '�� �,�O($0  
��%� �4-  �+�,(-% 1G<)  ��:CB *��,(+% �C2� *�+�,(-% 1��0�3 ��2�% 1,B .1��	��<+

1�640  �+�,(-% 1��0�3 �� `�%>�% �� �+�,(-% 1G<)  ��:CB *��,(+% �C2� *JK &�B
�3% F%�,B J��4:P�%� �C���K��� Q�$��(� J%>�0 `�%>�%.

dB�(� '�CD 1��0�3 ��2�% '�� d�O($0  �%��C20 �Z($<,B �4-  *�N�= T�OU	 ^�
0  �+�,(-%R1�6p$�� *�C2� �C���K��� Q�$��(� 1� �4��0 &�B I��� *;�(C� J4��� *&����

`6�D  .���% Q,U	 *��%�ZS,+ *��O�40 1��3% �<SX .1��0�3 &�B 1�640 ��40 '�% ��
 ��:CB *��,(+% *�C2� �+�,(-%�,(-% �+1� �+�,(-% 1G<)  �Z($<,B '��(P�� �S� o�4j

/��%� J�P� �4# I% ��O�40 1� I��� /2� �� %� ./2� �� ��2�% '�% �Z($<,B J%>�0 1GC�% F "+ 1�
`6�D  ;�(C� J4����)%� �%�c ��4SH0 /= �� >�� �<SX .��40 '�% �� 1-4	 Q��c 1(G�*
�Z($<,B ./+ �4-  �B '���0�3 ��2�% I% p� 1G<)  ��:CB *��,(+% *�C2� �+�,(-% 1�

�4� �C���K��� Q�$��(� .���% Q,U	 /2� �� �+�,(-% .1(��� '�%���C� ��40 '�% �� `B @� &�B
�0 J�P�7�<��O	 1� /B�  /��%� �%�c �+�,(-% 1��0�3 ��2�% ��LM	 �U	 �C���K��� ��2�% �0�,	 

7�,�O($0 .���% Q,U	 ��9(0 ��C	�3 ��LM	 �U	 ��%/� �%�c JK ��2�%  �+�,(-% 1��0 .'�%���C�
JK 1� �4��0 ��2�%  �C���K��� Q�$��(� ��4O	 1� �)%� 1-4	 /���*1��0�3 1� 1-4	 1� I��� 

��%� E0%4- �%��% J��0 �4-40 A�% �  �+�,(-% .'�/� 1a<)  �+�,(-% 1��0�3 1� �C20 
*A�% � '���K��� �%��% �� �� | �) 1HO� �� 1� �0 �%�c���5.
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1(���dB T�OU	 &�BD �� '�CD��%� ��4$,B T�OU	 ���:	  &�t� \4D�� .'�% ��
 �,�I  ~��/6K ��<	�%)����(1G<) 1� /���� �� *�j�� �#�C) &%�� �+�,(-% &�B *�B

F/�% ����I�%1��0�3 &%�� E��C0 ]$�  �B�0 &� �N &�%�5/)�� .*�(3%� '�,B ��
���B  J43/�4�� �)����(1H�%� �%��% �C���K���  �+�,(-% 1��0�3 '�� 1� /C(����� *

�C20��%� �4-  �,�O($0  �%� .dB`�%��G,B  �3��6% '�CD)����('�� 1� /C(����� *
�j�� ��WP	 �� J�C���K��� �+�,(-% 1G<)1H�%� �B�C20 &%��%� �4-  �<_0  �%� .1�

J%45 ��O(+%)���� (3 `�%>�% >�� 1234	  &� K4� *�C���K��� `�%>�% 1� �+�,(-% 1��0�
�0 �:C0 &��Y(c%�4) .1(��� '�%�,�I  ~��/6K o�26�H0 �� T�OU	 &�B)����(.�C	4� *

)���� (',S�  )���� (��%� �O��H0.

1(��� �� *>�� �N�= `B @� I% Qj�= ^��(�!��j  �2��� �PB @� &�B F�%I)���� ( 
dB%�5 �� '�CD `�%��G,B  �)���� (��%� ��4$,B ./��%� J�P� `B @�  � '�% J�OOU0

��%� �4-  &�%��C20  �<_0 1H�%� �C���K��� �� JK ��2�%  �+�,(-% 1��0�3 '�� 1� .
`�%��G,B  &�/CG3%)���� (��2�%  �+�,(-% 1��0�3 '�� %� �,�O($0  �<_0 1H�%� >��

/��%� J�P� �C���K��� �� JK .OOU0 �+�,(-% 1��0�3 `�%>�% �� 1� /���� �+�% T�OU	 '�% J�
�0 JK ��2�%  �4,� p,� �C���K��� `�%>�% 1� J%4	 .168 �(+��))���� (`B @� �� >��

 �C���K���  �+�,(-% 1��0�3 '�� ��<	�%  ���� �3� J�OOU0 �Z�� 1�<) �:��(� 1� �4# %�
��� V�j4	 �%��C20  �<_0.�= T�OU	 ^��(� !4� o�O�OU	 �� 4$,B �N�0 �%�c ���6%���5.

�4�3�5� Q�SU	 ^��(� *����� ���/CD �0 J�P� F��9(0 T�OU	 QO($0 &�B��9(0 z/B�
��F��� '��<	 %� �C���K��� Q�$��(� 1($�%  ��9(0 o%���9	 I% /j�� /�% .��9(0 *J��0 '�% ��

 ��LM	 '��	8�� �+�,(-% ��:CB)���/�(1G<) ��9(0  ��LM	 '��(,� �+�,(-%)���/�(��� %
()%� �C���K��� Q�$��(� & �1/�% .Q�$��(� 1� /CD �B *F/) ��� ^��(� h�U6 1� Q� ��

�3% ;4<c Q��c J��4:P�%� '�� �� �C���K���*1� �0% �5@�  '�% �%�,(3%  ��= �4tC0  �B
�0 *126�H0 ��40 �%��% �C���K��� J%>�0��I &�B���CP�� J%4	 Q�$��(� `�%>�% &%�� %� 

�%� 1g%�% J��4:P�%� �C���K���:
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�[�+�,(-% 1��0�3 `�%>�% :� �:C0 1� &��%40 I%b� �j�� ��:�% 1b�C���K��� &%�
�0�4)*1G<) �3% �%��% �+�,(-% A�% �  �B .��%40 I% &���$� �� '�%�� F "+*1� &��,(+% 

��%� �4-  '���X '��*Q�GP	  ��:�% 1C�0I �� %� /�/- ���  ]$� %�0 dB� K�.��,(+%
�Sj% I% �G� ���3  �+�,(-% A�% � 1� �3% &�YC+  �3% �+�,(-% 1��0�3 �j�C+ '��	

�0 Q�GP	 %� �+�,(-% 1��0�3 ��2�% &��� F �5 p� &��+% J��0 ����P0 I�3 1C�0I  /B�
�3% .(-% &�B���� Q�GP	 1� p,�  Q�GP	 *��4O	 �(3%� '�% ��1��=  ��Cj *�+�, *&%

��,(+% *�%��% ����P0 ]S-��Z� ��4O	 *�����)  &I�3�)%/C�  �B ��4O	 *�<_0 &�B
�I�%��%�5 ��# I% >�B��  120�- .�+ &�B.�+ E��0 1� �g�B�0 ��%�5�0 1�j4	 �4)�4).

% � �Z�� ���X I%�0 Q��O(0 Q,+  �+�,(-% A��%4	F��� �j�� /1G<) I% &/C0 &�B
�j��  A�%�) �3% 'G,0 �4# 1�4� 1� 1� �I�3 dB%�� %� �X�<	�% VS(W0 &%�� %� ���B

�� K dB%�� �%��% &%�� /�/- &�B�%I�� 1� � �  .*J%�Z�� 1� p,� 1�= � `�%>�% ��40 '�% ��
F �5 Q�GP	  T�4P	 ��:�%  J����I dB ��e �� ��<	�% ��:�% 1� T�4P	 *VS(W0 \%>=%  �B

,(+%! /Cj Q�GP	 T��X I% �Z�/G� �6�0 o"GP0 Q= 1� T�4P	  &I�3�� ���,= &�B
�0 1�j4	 �6�0�4).

�0% �B �5���  ����P0 &%�� 120�- �I40K '�% �� F "+&d�0 ���$� ;�O(�% �� 
�+�,(-% 1��0�3 1� F�4���%� ��%>3 1� ��LM	 120�- /�64	 ��.

�[�%b	  `�%>b� '�Z���0 ��4Ob� F�,�Z���K��� &�Bb1S,- I% J��4:P�%� 1��C
p$��`6�D *��%�ZS,+ *��O�40 1� I��� *&���� T��X I% ;�(C� J4���  .���% Q,U	 *�<SX

�C���K��� �I40K .�I40K �/B 1� �3% ���/� ��:�%  `�%� ;�O(�% /��� �C���K��� &�B
 ��Z� ��:�% &%�� %� ]3�C0 A�%�) �	 /)�� J��4:P�%� �� o���0 dBK�� J��K �� 1��C���K���

�� K .�0 ���CP�� * � '�% I%10���� �	 �4)F�ZP�%� �I40K &�B '�% ��:�% &�(3%� �� �B
�5@� �4) d�tC	 �B.

p$�� �5@�  `�%>�% ���0 J��4:P�%� '�� �� .���% Q,U	  &���� %� ��t(�% '�% J%4	
./c FI�	 &���  ]$� ��:�% ��- �� 1� �)%� ���K I%`6�D ��  /��%��� �B o�a� d�<0 
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/C)�� 1()%� 1�"c�+  �OHC0 &��4#�� ��� '�% �� �4-40 .'�%�� F "+*1� I��� `�%>�% 
�0 J%4-  4:P�%� �Pc �� ��O�40 ��� /�%4	1C�0I �� i�U0 �� ��:�% S9)�/)�� FI�	 .

0 ��4O	 �%��% �� %� &���� p$�� �5@�  *��O�40 1� I��� `�%>�%��4# 1�4� 1� '�%  /C�
�5@�  `�%>�% 1� �:C0Q,+ &�B`6�D *��%�5�0 ;�(C� J4���  .���% Q,U	 *�<SX �4)

F%� &%�� �Z,B 1��0 &� �N 1��C���K��� �S,+  /�/- &��� &I%/�%/C)�� .1�j4	 '�%���C�
�0�5@�  '�% `�%>�% 1� �<$� �4)10����  F�4� v�$= �B&>��� .I8 &�B ��- '�% �� %

�%� .�:�%.
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J��)	 

b�4,U0 *�����%� �4�/,=%)��{� (�)��*+,��)�C.X9� hK���'( hS�,�L1(*J%��	 *����� ���) �P��{*
; % ��D.

b/,U0/�3  �4,U0 *�����%� �4�/,=% �,�O0)���� (�)��*+,�� �(��	 *J%��	 *`�/�%�� o%��P(�%*��D
dB� .

bJ�,�� *J%4#%z�/�3 �S+��0 *&4O z*���O6�X�,�B%��%*/,=%z ��K *�PW� �N�/,U0 &/B%I)���� (
��-  /CD ��G� � p� 1g%�%  �C���K��� Q�$��(� 1� �4��0 Q0%4+ �3���*&��40 126�H0 )�2Cj

 ��4# &I�3 12Hc(*���� %	�)�i* j��L)U -����	 K�L9�^	 �=C#D5 F��,) *dP) ;�3 *�{:���[
��{.

b*��%46%/�3  &/�0 ��40 � x �%/<+)���{ (*���0I�3 �C���K��� �� �+�,(-% 1��0�3 `O� ���5 %��=(
h-����	 F��,)�{:��[�.

b�S+ *�(#/�� '�0%/�4�  �<�% ����) )����(&��Y(c% 1234	 �� �+�,(-% 1��0�3 `O� �3��� :p� 1g%�%
 *&�t� &4Z6%��� ���C�, %��	 F��,) *��:���[���.

b�4,�	 *���,=�  d_�0 *&��0%)���� (&��Y(c% /)� �� �B �5 J ��  J �� �+�,(-% 1��0�3 ��LK �3���
J�(3% *J%��% &�B���i��� ��C,��3; %��=( F��,) *�:���[���.

b '�$= *�0�-�- ���,�% J�,���4� \K /���0 ]-�)����(�C���K��� &�B �5@�  Q�SU	  `:C3 *
/��M	 �� J%���B�1C�0I Q0%4+ �� *JK �� �LR0 &%8C#D5����<#, ��C; % F��,) *; % ;�3 *:�{[�{.

b1C�G3  1�N�0 *���B46%/<+  �%/<+ *�3��� V���)���� (F4�) ��LM	 �3��� ��YW) �� 16M$0 Q= &�B
 1��C���K���)&��40 126�H0 :I%4B% J%�,D /��) F�ZP�%� J��4:P�%�(*)��*+,�� %L<.1 %��	�;�3 *

F��,) *.���D��:���[���.

b-�cK  /,U0 *J%����N�  �%>�� *�c4)  ��4,�X *��� �0�+  ��K *F�%Id:� &���K)���� (��LM	 �3���
1(W�� E��Cj �� J�C���� ��c"# �� �+�,(-% 1��0�3 J%��% &�5)126�H0 ��40 :��) �� Qe�) J�C����

F �� �(2Cj(*-��eV # ,����� %��=(�(�3(� �.�� ,� ; % F��,) *. � F� � *:���[���.

b��HY0  v�<+ *J���4C0  /�23/,U0 *�,�S$	 �C)K)���� ( �+�,(-% 1��0�3 '�� 1H�%� �3���
 *���0I�3 J �� �C���K���-����	 k)C�* %	�)�i* F��,) *.���D ;�3 *��:��[�{.
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b�S+ *&/,j '�$=)���� (1234	  �+�,(-% 1��0�3 J%��% �� ��Y(c% �6�0����[���� *%��=(
���i��� K�&�&�1 F��,) *��:���[��{.

bJ�,�% *�O�O=)���� (*J%��% �� �j4Y# `W� &��Y(c% `O� 1234	  �C���K���%L<.1 ��C�, %��=( *
F��,)�:�{�[���.

b1,�G=  �S+ *�2���!��j F�%I)���� (K��� �� �+�,(-% 1��0�3 1H�%� �3��� *�C������� %	�)�i*j
�����;� 
�*, �=C#D5 F��,) *dB�I�� ;�3 *��:���[���.

b&/�23 &/�0 *���)���� (*�C���K��� ���<0  ;4j%��� K�,�=�(� *dB�>�3 ��D.

bE��) �%4-  /�,= *F�%I �+�:))���{(*��O�40 1� I���  J�C���K��� *����1 %��	 F��,) *���:�{[��.

b� *�c��j I�C�0  �  % �G(3%)���� (�5@�  1$��O0���) J%��/0 �C���K��� &�B ���,��%4B &�B
 *J%��% �(6 �  �j4Y#��V�)=(�#, K�&�&�1 F��,) *; % ;�3 *�:���[��.

b1,X��  /�23 *&���j�<6�X��,B)����(E��$	 �S0�+ *�C���K��� !"#%QG) �� F/CC��C���K��� &��5 
*�%/����P)� ��)� 8(�� ��C,�� # G3� -����	 # �)��*+,�� ��	 l(�F�0 J��K *.

bv�<+6  /,U0 *F�%I "���%/(O0 )����(120�- �3��� `�%� �� �+�,(-% 1��0�3 ��LM	 �(#�C) *�C���K
%L	�; %��	 ���� �<�)F F��,) *dB� F� � *�:��[�.

bv�<+ /,U0 *F�%I �<(:0 ��%I��0)���� (126�H01S#%/0 `O� 1��0�3  �+�,(-% 1��0�3 1���%�5
120�- /C�K�� &�%�5 ��LM	 �� �(#�CP�% � *&�%/C�� �� &�������� %	�)�i*#�jK�:��1,� # W�� �=C#D5*

F��,) *. �  �$�� ;�3�:�{[���.

bJ%��G,B  /0�= *�%�5 ��)����(��� �� �+�,(-% 1��0�3 &��(#�3  �(#�C) ��2�% ����I�% *�C���K
�)��*+,�� # �,#+.( h-����	 %(m�< l(��P)�; % F� � *.

b�Sc�,=� *�4�/�=   �%���0 *�)4B/0  �% J����2-)���{ (�C���K��� �� �+�,(-% 1��0�3 Q�SU	
 ���0I�3)/�/3 �(2Cj F �5 �� &��40 126�H0(*-����	 k)C�* %	�)�i* F��,) *dP) ;�3 *�{:

���[���.

b%�K��0 �%/3% *)���{(*�6�+ �I40K �� �C���K��� 1234	 &%�� �	� �N �C���K��� !"#% %	�)C�	
�X)C�* h���� h���i��� h�����;� F��,) *�� ��:�{[��.

b�N�/,U0 *&�t�)���� (�C���K��� *��.5 ���5 �=(. � ��D *.
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b�S+/,U0 *�(,2�)���� (�5@�  �3��� 1��C���K��� �(�YW) &�BF�ZP�%� J��4:P�%� *J%��	 �(6 � &�B
�)��*+ E,� # �,#+.( %	�)�i* #� F��,) *; % ;�3 *�:��[�{.
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