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F��-R ">-�K !�4 !P��� %��� T[�,- �� 3W�4 �5�H<� � �=J�(: ����) "��@ % ��	A"�*S� \]^ 
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%�-� �  %�"��# �  �=f �A�-  "� �	 \�B� F�5 % ��- �A� "� �A� CD(E- �*-  �� !F� �
�4  0�*� �=:�>� &*'<- .��8S5 A ��@*4 N5AI� m�4  ��% o)���� (9:�� �� p�	BSZ %���

NU� �=:�>� e�]�  A �(,4 F�5 �H��# F�5 NU� 9:�� �� �(<=� % ��- AA �(,4�=f F�5
�=:�>� e�]�  B�  0B) 0B=<W��*J	 "� "��# �  $��# F�5 .e�]�  O�U=U�	 q��(� V=� % ��  ��

r�(W FA� �� 0B) %�(2�� 0�A� �4�� F�5 )B5 � A �� BM��b�sF��]^ ���_s���<�  
% ��8S5 A!����s3	A�� !���� (%�<� \=2U	 �(,4 F*H:  m�4  �� "W �4  3�  0B,5�

\W A tB�  ��=2� �*i^ !��Wr�(W ��A�J	 A 3(- �� %��� u�� 0�AB�- �� 9Df  �4�� F�5
A "��# �# � F�5��W e�]�  0� � %�<� A C��>	 "��# �  $��# &�'()  9:�� �� �(SW �-�*) .
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N5AI� �#�� %�=- �4���  � %��� &�'()  9��>- A �� V- �5 �-B,W.
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�=>SK F�5�='(- A �-v4 �4��� % *,Z �� �<5AI� &�4 �� �(#�,)���� FA� �� 
�*S�"K �  �>=4A \�- %��� �-v4 F �� �D') �=>QA "a � � %�<� !�{��-R �=>S �  �	
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��H� ��B>	 �Z�� �H�� G�[�  A3�  "a 0B) �(=2,K F�5�*# "�*� "� �-  N� V�  !
"() � �� ��  � ��*)��� O�B� d� A� �� %��� O�B� �4 .

-� �� V=� �2S5 �') �� 0� *��# %B) ��@��4 ��*4 �  �(=S5  V1�^ ":*U- &�'()  ",=
�4  .;D��)���_ (�- %�=���W ���>	 B,W�$A� "� 0� *��# �5�-���R �2S5 "W ��*-R
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1- Zareen F.Naqvi 
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�� ��  %�!- �A� !">-�K �� �*# ���<=� �=2- �[ �� ��=� �') 0 � �  B-R�� 92W "�
�� � .0� *��# �A� �� �:�- F�5��<� A F��J(�  e�*	 %��� F��� "W �4  3=H,4 %�,6 �5  �

�5��<� 3�  �  3(4�W F ���-�-  3�  A B.D[ �(=>� A \�- ��=2��4  .����� B,(25 0�A�- 
 F��J(�  ��<� ��� �� "W ��W ;� ��,	 "� !�@B�� �1\A� �8� B���6�� "8D� !B�� � ���X A

�=:*j2- �� 0AvZ !\5  � �H�� �') �� "��# F�5B��=H� 0B�ZB#��� �@B�� ��6 �	 .��
% �� :�*K*- F�5��-R 3��#R m�4 �� FA� ��F��8=� ��� !F��8=� ���%���P��� �=J�(: 

- % ��- �� �� A� �  N=� �5�H<� ��0��6 �i>- 3�  ~�� ��K �� �4  F�A�Q A B)��
 �<�B� �*) )www.amar.org.ir.( 

\53=,6�4��� �� ��  F�5� *��# ",�V5 A B-R�� % V=- �*J# �� 0B) e�]�  F�5
 %�<� �-",�V5 % V=- d4*(- B5� N=� F��) w�U� �� 3W�4 F�5� *��# F �� �@B�� F�5

��# �4���4 � ��  B-R�� d4*(- �  � * �4 )www.amar.org.ir ( �� *- �  F��=2� ��  �: A
0� *��# F�iZ  �  �+� A� ��W "� &�'() r�,(K  F�-  �5������ �4  .

|�[ q��(� ���,�"�*S� F�5�@I�A �  F�=@F��8=� A &�'()  F�5!�.2� %��� F � � 
�  �*<W %��� �=>SK �W "� �:�Z Ov=J�	��/_"� BM�� �/�� BM�� �4  "(��� N� V .

1- Adams GA, King LA, King DW 
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N5AI� �A�- �H�� F*4 �  	 �� &�'()  "M�Z F�5z�=2,K �� B=W %�<� �-B5�
N:�6 � ��  3�  �*# A 0� *��# !�*<W F �� %��� &�'()  � ���5"F �� "W �4  0��AR �*KA 

%R ~�� B,(25 F�(<=� O�>:�?- B,-��=� % � �H(4�=4 !�5.

�� \=2U	 A ">-�K A 0� *��# �� ��- A %� C=:�8	 A h*U^ OA�+	 �  e��- �=.>	 ;)
%R 3=� G��>(- ��W�5�� � %��� F��J(�  �=:�>� ��� �=='	�� �1 V2� �=Xz	 .C��yA e�]� 

"��# % B���� �  �.� �- A F� B�H� A F� �)34 �5 �� (d4*	% ���- \f�=DZ �	 0B) 9K*- 
�=:*j2- �� ��- A %� C��yA A C=:�8	 �AB^ %�*� �E<- e��- 9Df  !�@� *��# F�5

�"0I�A-C��yA 3�  F�+�  �� A B,� B� %��� "+=yA  � "��# ����B- 3�  % ��!0B�Z �� �<U� 
B��=H� .�S� �1��,	 "� �-  3�  38=:",=-� B� *	N5�W ��4h*� �#�) "W  �6 B)�� �W�: 
�S	 �� �-�=:*j2- A C=:�8	 % V=- �@B�� e��  0� B�  ;� "� %��� �@� *��# F�5�2=� .

�DW 0�H� �� "� ��,	 %��� &�'()  !�	N=� �- *Z �  �8� % *,Z ��*- �Z�S(K  0B���
 "K*	&�^ 3=Z �� A���>	 z	 A %��� �� A� A ���S2K �-v4 A �<U� F�5 A �./- �=X

��*)��� �@B�� �� &�'()  �+,-V=� ��*- "(��@ � �� �4��� A ���)!��� ������ ���� :
��b��_�!����� s���� :�����9=.^ s!% ��8S5 A 0� ����� :��b���x!F��]^ s

����� :bb��b�� (">:�?- �-  �� B=Wz	 �� %��� "��# �  $��# &�'()  �=>QA ",=-� �� F 
P��� %���� �5�H<� � �=J�(: "B<� 0B5�<- ��]- %��� 0I�A .!�Q�^ ">:�?- 3� ���,�

">:�?-�- �v	 "W �4  �+=M*	 F - �4��� "� �	 B,Wz2%��� "��# �  $��# &�'()  ":
�� � �=:�>� �5�H<� � �=J�(:  P��� .

-.�/# 0�� 
�� T=U�	 "� "K*	 �� �Q�^  0B) 0��+(4  N��S=� �A� �  %R G B5 �4.
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���*1  2*�3 
�@I�A A GB5 "� "K*	 �� N5AI� �� F��-R ">-�K !T=U�	 3�  F�5"=Da  �P��� %��� �=J�(:  
T[�,- 3W�4 �5�H<� ���% ��	 ��) "��@�- �={<	 B,5�.

���AB�- �=:� "� "W �-  3�  "� ���,Z �� �*Q*- �4��� %�8-  �:�- A ���-� F�5
�-R ">-�K �W �?4 �� T=U�	�A� �  0��+(4  �� T=U�	 3�  �� �� B� �*KA F� F��-R F�5

� B>	F"� F��-R ">-�K �  �4  "(����� O�*M %��R FA� �� ">:�?- A 3==>	 "�*S� % *,Z.��
"� F��-R ">-�K \]^ T=�� 3==>	 "W �-  3�  "� "K*	 �(=>SK �- *Z "?4 A"�0I�A 

O�K��- ) 3=� F�5k� A F��k%AV� �A� N� V	kP��� % �(#� � B> �5�H<� � �=J�(: 
%�8-  m�4 �� !�*.� ����� B>	P��� % �(#� �.��U	 "� % ��	 3W�4 �5�H<� � �=J�(: 

"�*S� \]^ 3==>	 &ABK B) ">K �-.��=(#  ��  � �?# BM�� �� ">-�K ����� A "W �]�R �  
B) 0��+(4  %�@�*- &ABK �  \=() B� .F �� &ABK 3�  ������� �+� ��� 0B) 3==>	 �+� 

"�*S� ">-�K \]^ w�=(^  �+^ F �� N5AI� 3�  �-  �4 _���4  "(��@ �`� ��  � �+� .
"�*S� �A�"�*S� !F�=@")*# F�=@F "D^�- B,6 F 3�  "� A �4  �	B) e�]�  9=	 "W

"� "U?,- ;� e BW �5 �  % ��	 r�f A h�) !r*,K !&�S) T[�,- %�=- �   B(� 8)�
T[�,- 3�  �)�*-R VW �- A O � �  %�=- �  �74 !B) r�E(�  ����J	!VW�- �� A 0� �  ;� 

VW �- A O � �  3�  "� ">K �- �� A 0B) r�E(�  �<5AI�!F��8S5 "� �Q�^ "W  � F� ��  
B��*�!"-�,<4�� �74 A r�E(�  B) �=S8	 � ��  3�  d4*	 �5 .� B>	  B(� _�� "-�,<4�� 

B) ~��*	"-�,<4�� � B>	 "�*S� � ��  �  �#�� F��8S5 eBZ �DZ "� "W"� �5 ��b �=DU	
����.9^�M �  �+� q,� �  �5 *#�`� T��[ �  �� *(�- A F�*M ��.(Z ">-�K % �`� �4�,)

% A� A���@ � �� B=�z	 ��*- �4�,) .%��� �  F� B>	 d4*	 �	�-BU- ">:�?- �� 3=,�S5
P���(Z  �f�) �=J�(: B) �4��� T=U�	 � V�  F�*M ��.."-�,<4�� !��.�A�W F�+:R 9��Q

�� "�*@F )�=>SK O�Zv[  !��W \=2U	 !F��J(�  �=>QA !�D=J�	 �=>QA !�(#�,)
0�*^ �� w�.	�  % V=- A O�Zv[  �  ������  �*# !�DSZ % *	 A ",=<=� A �DZ !�D') F�5

0V=H� !%��� &�'()  F�5 0 ��^%��� F�5!0� *��# A �') 3=� ���>	 �^ F �� �XY- �- *Z
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0BSZ !�') �*� r�E(�  �� �	�A� 3� �4� F�5 ���Q� % V=- A %��� F �� &�'()  "� ����
�') � (!�b/��"B-R �4�.

$ 4�� �.

�W�)  � N5AI� 3�  %�@B,,W��bP��� % �(#� �  �+� % ��	 3W�4 �5�H<� � �=J�(: 
 �=8<	 �-"W !B�� � %�=- 3�  �  �/�x3=� �,4 "DM�� �� BM�� �x�	��&�4 �/��

BM�� �,4 "DM�� �� ���	�b� �(SW A &�4 ��BM�� ���	�_B��*� ":�4 .�/_�BM�� 
(-z!�5�/��BM�� �  �(SW A ��]- �B��*� "UD?- �� 0*=� BM�� .� ��  �  �S=� �  N=� 
)�/xbBM��(���2=: ��B- F � � !�/�_�F � � BM�B��*� �	c�� A ���2=: h*� t�B- 
AdU� ���U- �� �/_BM�� t�B- F � �B,() � \D7�� h*� .�/_xBM�� ��*- "�*S� �  

"()� �� �4����W�) ���4 A B��*� 0��W �=J�	 ���2�  e*DZ"� %�@B,,W �	� 9=	
"()� !�4B,�- �,� F�5 B��*� "��� e*DZ �� %��� !�,5 !�8)V� e*DZ 0�A� �� A�� "� �A� F�5

B��*� 0B��4� e�S	  "�  � �*# Ov=J�	 � �R 0�H<� � .0� *��# "��5�- ",�V5 A $��E- 3=H��=-
�_�� V5 %�-*	 �JE) ",�V5 % V=- 3=H��=- !%�-*	 � V5BM "=DW "��5�- B-R�� d4*(- !

�� B^ 0� *��# F�iZ �/��b�x_�W e�]�  F �� "(��� ��J(#  %�-� OB- !�JE) F�5�
 �/W B^�_�Z�4�4 .�AB^ x�BM�� A �JE) &V,- F � � � ��  _/��BM�� �� � ��  

0��K  &V,- "�*S� 3�  e�� "� "K*	 �� A B�� � F F�5��],5 �=>QA � ��  �(<=� ">-�K 
0��W ������  d4*(-  � �*# F��J(�  �JJE	 �1�2- 0�*^ �� %�<�  O�Zv[  A B��*� 

N=� �*# "()��4  0�*� d4*(- A r*# B^ �� �	!�� 0I�A ��=(-  A ".	� 92W % V=- �-  
�SDZ F�5��=7S:  �� 0� *,<K���,	 �JJE	 �/��BM��!O���<� �� ":�U- ��6 % V=-

�/�_BM��".	� 92W % V=- !F�5 �SDZ �5�H<� � Ov=J�	 % �A� &*[ �� �	���/��
BM��3S]�  �� &�>� ��*iZ % V=- A�5�SDZ O�24Y- ����U=U�	 �/��BM�� 0�*� 

�4 .

5�64��  
()* 7�
89���: �&��
��89 

�#�,) % V=-%���P��� 0*=) �  �5�H<� � �=J�(:  "� "K*	 �� ��W "� &�'()  %*@��*@ F�5 
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d4*(- &ABK 3� �4  .�') w�.	�  �/��BM���D=J�	 "()� �� %�<�  �4  ���� %�) .
_� BM��� NE� �� !�(:A�/��BM�� A �M*J# NE� �� �BM��"S=� NE� �� �(:A�

B�� � �=:�>� .�=:�>� �*�b/��BM�� !�)�*-R %�<�  �/��BM�� !�	�-B# _/��BM�� 
A �H,5���/��BM���4  �<5AI� .A FB=:*	 !�() B�� �f�<- �� %�@B,,W �W�) ���4

B,() � �=:�>� F� �  . �� � ��  �/W  "�*S� 3� ���- ��W F� ��B,,W .���4 e BE(4  �=>QA
"� � ��  �	�4  �(W�) A ���S=� !�S4� 9=	 .x/x�BM�� !��A e�S	�/�BM��"S=� A ��A 

�/_BM��0��� �=:�>� ��A �-B,,W ."� ;��V� A��� �� "S=� N)*� ��	 ���R BM�� 
B�� B� .�') �  � ��  ���Q� % V=- �*#�- d4*(- B^ �� B)��.�- %�<� &ABK 3�  "W B5�

 �  N=�� �S=� � ��  *HE4�� B�� � ���S	 �� %�8-  O�*MB,5� �=='	  � �*# �') .�4���
 &�'()  0*��%��*HE4���S=� �  N=� "W � � %�<� �4��� ��*- � � ��  G�>- T��[ �  

"� &*'<-0B) ��WB� .

��&�!� ���!�;:5�64�� ��8� ��$�<="�# 

%�S5[&ABK �� "W �*)�(!!�4  0B) 0� � %�<� !T=U�	 %��*HE4��	 % V=- \=2U
 F�iZ  3=� "��# �*-  e�]�  �� �Z�2- ;��<	 A ��W0� *��# �B^ �� ������  d4*(- 

B���W:
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5��3 ���!�;:>�),9 ��?�* @"��+ @A�)* B$�C9 � ��� �DA� E�+  ��F ��*� G���� �&�&����F 
��	�$& :�$�<="�#��

&�$: @
�F &�$: H"�4* >�>� @
�F 
�� A �� b���� �x� ����
BM�� �x%_/��%�/�_%x/��%b/x%

�W�)\�- N5AI� �� %�@B,,W  � ">-�K �� %��� ��W "� &�'()  �=:� �� �-�Z 3��	
 �:�- "� *(<� A F��� &vU(4  3() � �-B,� �.

��&�!� ���!�I:>J* 7��& �$ 7*�A E$�9 2*�3 �& ���: ���  + 5�64�� 

���- � �� ����*HE4�� !B>� ".	�- ��J(�  �*.�� A 0� *��# B-R�� �?4 ��U	�  "a B��=@
"�  � 0� *��#0��a �a� %��� &�'()  F �� �D=:� % *,ZB�  .\50��� 3=,6 A N� � �  FB,-

=(4�� 92a �SDZ A �,� �JE	 a�� A ">-�K �� %B) |�?- A �Z�S(K  IO�Z�4 %��
�- "��# �  $��# &�'()  �=:�  � �@�-�A� �  F�=@*DK A F��{=�B,� �.
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5��3 ���!� I:>�!�9 �+ �K�* 7*��A ��� 76� ���+�& ���4F& ���	 
&�$: @
�F&�$: H"�4*>� >� @
�F

�� A ����� ����� x��_ �D=J�	 "()� �� h�.?�  
BM���/��x/���/���/�_��

�� A ����� ����b b��b  V=-�') �*� "� ��� ���S	 A "�vZ %
BM���/�x�/���/�x�x�/�

�� A ����� ��� x_���x �') F�� V- A h*U^ % V=- 
BM���� x/�b_/��_/�x/�

�� A ���� �x� ��_ ���� �2S5 �*JE� 0� *��# F�iZ  ���Q� 
BM���� _/�x�/�bb/��

�� A ����� ��b ��� �b�� �@I�A F�5 d� A� �*� A % ��8S5 F��(�� 
%�,W��W 3=� �*K*- BM��_/��b/���/��_/���/�

�� A ����� ��� ��� ���� �  �f�) %��� "� w*��- Ov=�2	 A O���8- 
B-R A ��� ��A�4 !��*WB�- "DSK BM���/��b/��_/��b/��

�� A ����� ��� ��x _��b "� ��W "� &�'()  %�8- O�*M0��� �� ��A
"S=���A BM��b/�x�/���/���/���/�

0� � %�<� �5 �-0BSZ B5� �	B-R�� % V=- �') �*� r�E(�  �� �-�Z 3�%��*HE4�� 
�4  0�*�.

5��3 ���!�L:��� 7��84�� ���� ���4F& ���  + 5�64�� ��. 
&�$: @
�F&�$: H"�4*>� >� @
�F

�� A ���� _��b� ��� b� �*-  F�=H=� A ������W VW �- �� e�� �.X
%��R T��[ �  BM�� �/_�/���/�b�/�b�/�b

�� A ��_x ����� ��_ _� %*-�R �� �W�)  BE(4  F�5 �-��#
%vW O�24*- �� VW �- BM�� _/��_/���/���/���/��

A ���� ��_ ��� x���b ��# � ��  �� ��� F*4 �  ���>- BM�� �/_����/���/�x/�
�� A ���� x���� ��� x� F*4 �  0B) ���>- �f�<- ���4�,)

���4 ��@R �� �5 �	�'=D.	 F�5 BM�� _/����/���/���/��
�� A ���� �_��x ��� ��_ 0�H(4� A O � �  "� \=U(2- ">K �- F�5

"[*��- BM�� _/x�/b�/��%_/���/��
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%�S5 0��S) &ABK �� $�B,- q��(� "a �*[��- %�<� !\�- B5� "� ���=(4� 0 � 3��	
 �  �(Sa !���U- �� A 0�*� G�>- 3() � !%��*HE4�� �`� �  !�')_� %��*HE4�� �  BM��

���4 �� �f�<- ���4�,) T��[��@R �� �5"(# ��� !�') 3�  "� �	�'=D.	 F�5B� .

 V=- "2��U-�,>- w�.	�  ��W �� "()� w�.	�  % V=- "� "K*	 �� �') �  ���Q� % � F� �
 %�<� �-B5�.

5��3���!� M:��� �+  4�� N��9�� ��?�*  +  3�9 �+ 76� :� O$�P� ��?�*  )$�,* 

&�$: @
�F &�$: H"�4* >�>� @
�F 
�� A �� ��b�b���� ���� 
BM�� �/��b/��_/���/b�/b

�� A �� ���_x��� (-d4* 
BM�� �/��/���/x��/��%�/�

�� A �� x���b�x� \W 
BM�� x/x�/�_x/_�x/�b�/�

��/��=X2�=df Sig=  ���/�

"� q��(� �D=J�	 "()� �� d.	�- �') A �') �=='	 "� ���S	 3=� w�.	�  �  0B-R �4�
 0��S) &ABK �� $�B,- !%��*HE4��_�<� !�- %�') F � � %��*HE4�� 3=� "a B5�

 F� ��,>- OA�+	 �') �=='	 "� ���S	 % V=- �� �D=J�	 "()� �� d.	�-�=f A "()� �� d.	�-
�� � �*KA.

5��3 ���!�Q:��� �+  4�� N��9�� ��?�*  +  3�9 �+ 76� ���69  + 7$�!9  )$�,* 

&�$: H"�4* >�RST� 
�� A �� �����x�� ���� 
BM�� _/�b%��%�/�x%��%

�� A �� �������b d4*(- 
BM�� x/�_%�/��%b/��%_/��%

�� A �� �����x�� \W 
BM�� b/�x%�/��%�/�b%�/��%

��/��=X2x=df ��/�=Sig 
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 ��4����	 

�:�SK  �4���q��(� �+=M*	 �"0B-R �4� �S=� "a � � %�<� N5AI� 3�  �  � %��*HE4�� 
(- ">:�?- ��*-z�5(25 B,.\5� 3=,6k� N=x���*- � ��  �  BM�� ">:�?- ��*- "�*S�

 F � � B^ �� Ov=J�	 �  N=� A 0�*� ���2=:��BM�� ���R )�"p�.��U	 �*[ FA�2- (P���
0�A� �=J�(:  0�H<� � "� �A� F�5 � �R 0�H<� � A �(:A� F�50�*�B�  .

��=2� BM�� �Sa� %��*HE4��&*j2- ����,	 "� 	zp�	BSZ A 0�*� �*# $��E- 3=- �B� 
2- �2S5 �� Aj	 &*z�*� $��E- 3=-0B� .

�AB^ "W F�*KA ��x�BM�� �JE) 382- F � � ">:�?- ��*- "�*S� !�*� �AB^ �-  
���BM�%R"U.[ C=>Q �� A d4*(-  � �*# �:�- FB,S� *	 �5�- FB,� B,,W."��?4 ���: 

- A O�Zv[ ",=-� �� N� � % V= �=f F�5���  q��(� !�D=J�	���� ��*- �� 0B) e�]�  F�5
 N� � A O�Zv[ %��*HE4�� ����- �� �*i^ A�SDZ A d4*(- �?4 ��  � �*# !���/a 

0��a ������  r*#B�  .� N=���BM���W�) A �5��=7S:  �� �Q�^ T=U�	 �� %�@B,,W
0� *,<K W ".	� �5 �AB^ A 0��W 92�_BM�� 9(W A O���<� �� ":�U- ��6 "� T�*- 

0B) �JJE	 B�  .�AB^�_BM��".	� F � � %��R �  F�5 �SDZ ��(S- A �	��!0�*� �AB^ ��
BM��3S]�  �� V=� Z O�24*- A �5 �SD &�>��-B,)��.

�  N=�_�BM��- �=� ���W �#�,) A O�Zv[  B��� ">:�?- ��*- "�*S� "()� %* F�5
�����W A �5�H<� � %R F�50�*�B� .�AB^��BM�� ���W �v[  B��� ">:�?- ��*- "�*S� 

0 � %*- �=� &�'()  F�5 �,���R��W A �� �0�*�B� .�AB^b�BM�� %��*HE4�� A ��W � ��� � 
% V=- B� �Zv[  �f�<- F�Q�U	 A "Q�Z A "() �AB^��BM��- �� Y������W O�24 A

�=5 �,���R��W"() B� �[�.	�  "�*@B� .\53=,6 �AB^��BM��"(2� *(� � ��  3�  �� B� 
B,,W � ���� w�.	�  0�H<� � B=	�4  A �*# �JJE	 0�*^ �� T�*- � �� ."� q��(� T��?- 

!0B-R �4�\�- �  �	0V=H�  3� F�5 %��� &�'() !"��	9=	92a �  0�*� O��.Z A &vU(4  
<�0� *��# B-R �� �?4 F�U	�  A �:�- "� *(.
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%��*HE4�� "{,�  �� !�Q�^ N5AI� q��(� m�4 ��".,K %��� &�'()  F ��  � �(./- F�5
 �� �-� N=� �-  !B���S)��BM�� B�BU(>- %��R "� � F���� F�5��<� %��� NU� �B>	 �=:�

 �S�	 �-B,,W .\5�`� �  3=,6!%��*HE4�� U+� �# ��� O�A�Q eBZ 9K*- %��� "� "
�S� %��� F �� &�'()  �*).

�AB^x�*HE4�� %��� �  BM��0� *��# B�BU(>- % �2� A % �(#� &�'()  "� �.2� �5
B�� � ���28� ��H� .� N=���BM�� "� *(<� A &vU(4  %��� F �� &�'()  B�BU(>- "�*S� 

�  � �:�-"c*j2- A �� � 0 �S5*	 %AB� B��� %�M�� �=2,K ":*U- "� "K  � �� �� F�5
 ����� �� A B��AR \5 ���=Xz	 "� %��*HE4�� �/a &�'()  ��A �-v4 %��AR \5 �� �=>�*- 
%��� F �� �(�� �Z�S(K "() � %�Z� B� .

�AB^ ��,	�"() � ���y  BM��B�  �') �  G �J�  "� �Q�^ %B)� � B���� �  �� �*#
0�*�N=� A%��R �	|�?-  � h*U^ %AB� �J#�- A ��W %*��� F�� V- �  0��+(4  "(#�4 B� .

"() � ���y  %��*HE4�� �  �S=� �  N=�B�  "� �Q�^ ���-� ��,	 �	$ A��  F �� �*# ��W �
��AR \5 ��  � ���W �:�- "� *(<� %��R F �� B� *(� $ A��  "W B,(25.

!�Q�^ N5AI� q��(� T.[ \�- �	�- *Z 3�	z\=SJ	 �� � �@�=X F�=@*HE4�� %��� �� 
�') 0����*# %�8-  !��A�4 A ��*WB�- %*6 �	v=�2	 A O���8-  !�� V- A h*U^ % V=- 

"S=� A ��A 0��� &�'() �@I�A A ��A % ��8S5 F��(�� F�50�*� �� h�.?�  A "�vZ % V=- A
D=J�	 "()� � ",=-� 3�  ��  � \�4 3��(SW ��4  "().

BSZ0�	0 � 3�5�4� F� �`� �  &�'()  "� ����*HE4�� %�����# � ��  F*4 �  ���>- 
0�*��4  .0*=) �  %��*HE4�� �#�,) % V=- !&�^ 3=Z �� "� d4*(- B^ �� &�'()  F�5

�4  0�*� 3=��� .�AB^ ��,	 "a �+@ B��� 3�  ���,���F � � ">:�?- ��*- "�*S� �  BM��
 "()� �� d.	�- �')0�*� �*# �D=J�	B�  .NE� �� %��*HE4�� ���/a  A �)�*-R F�5

"� �	�-B# �f�<- �� A �<5AI�0�*� &*'<- ��aB� .

�S=� "� }��V� A 0�*� �,=��� B^ �� �S4� �- BE(4  �=>QA F � � %��*HE4�� � B>	
"S=� �f�<- F � � *HE4�� � ��  � 0�*� ��A 0��� A ��A� N=� 3�  ���,� !B�  �  �S=� 
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"() � ���y  �*# �') �  �,=��� ���Q� %��*HE4�� �=='	 F �� %��R �  �S=� "� }��V� A B� 
"() � F���� ���S	 �H�� �') "� 3(# ��� A �*# �')B�  .���B� F�-  B��) m�4  3�  ��

0BSZ \=� B� "a B)��G�>- T��[ �  !�*# �') "� ">:�?- ��*- "�*S� ���=(4� 0 � 3��	5�
�4  0�*� .%*-�R q��(� "a � � %�<� �5�5d.	�- �D=J�	 "()� �� �') "6 �	% V=- !B)�� 

u���� 0� *��# �� ��� NU� !"(��� N� V�  �D') ���Q� �	�(SW �') �=='	 "� ���S	A 
�- �*).

\5 ">:�?- 3�  q��(� m�4  �� 3=,6�4 3=��� %��� �� &�'()  ���- !� 3�  % *	
 �*Q*-���  0�@B�� "� �4*	 \5 ���5�(#�4 0�@B�� %*6�� � �=Q*	 V�*4��� F��W��W .

NU� V�*4��� 0�@B�� m�4 �� "��4� !"4�B- T��[ �  ">-�K O ��`(�  A �5 A �>SK F�5
 ��A�� 0� *��# �-NU� %R � ��  A �*) �  � �5 "�(^ � �-B����� .%��� 0�@B�� 3�  m�4 ��

� F�(SW N<W "� F*4N=� A B�� � &V,- �  $��# �') 3()  %B=<E� TU�	 ��K �� �	
NU� "� �v	 &*�- F�5 �-B,,W."a �:�^ �����Q�^ T=U�	 q��(� m�4  !F �� &�'() 

 F�*�- A 0BSZ ��=2� NU� %���"() �A%��*HE4�� O���8-  %B) 0��AR \5 �� %�5 *# 
B,(25 �,K A� �5 F �� �D') �� �� .��*- 0A�@"� �Q�^ ">:�?- �	� �*# �') �"�=:�

 �*# �') \5 A B���� A 0� *��# \5 B,� *(� "8,�  F �� "8D� !B,(2=� $ A��  �� A B���� 3() �
 �,)�� "() � B\5 ��*��� F�5��W 0 � %B-R \5 �� %�5 *# !0��+(4  A �4�(4� %�8-  %*6

\5 �	v=�2	 �  ��W O�Z�4 �  0��+(4  !��*W B�- %*6"S=� �') A �J#�- !�A�,) ��A
B,(25 .�{� � c�D���� "W 3�  �%N=� FA� �() B�� A �)�*-R �f�<- "� �	 �-!B��AR

�AB�- ��W O�Z�4 "W B)�� 3�  �	3�  �� �@� *��# d� �) �� ��W O�Z�4 \=`,	 %�8-  A
\5 �� �f�<- �	�4  .

�S=� �  N=�)x�BM�� (� �(Sa ��*HE4�� � ����]- %��R �  �S=� "� }��V� A &�4
�JE) ",�V5 A 0�*��4  0�*� 0�- �� %�-*	� V5BM !%�) "� "� "K*	 �� "W G�Z &*S>- 

0��W ������  d4*(-  � �*# F��J(�  �=>QA � ��  �(<=� ">-�KB��*� .% V=- "W �]�R �  
P��� % �(#� �#�,)0*=) �  �5�H<� � �=J�(: &�'()  %*@��*@ F�5 ��W "� B^ �� d4*(- 

0�*� �� % �(#� 3�  e���6 ;� "� ;��V� ANE� A �M*J# x/x�BM��"�e�S	 O�*M
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"� &*'<- !��A ��W �-� N=� A B�*) �S=� � 3�  � ��  "� "a &*'<- ��A e�S	 O�*M
 %�{-  O�*M �� B�� � ���S	 B,(25B,5� �=='	  � �*# �')!�:A F�� V- A �=S5  % V=- 

)�'%�<�  F �� � N=�p�.��U	�@I�A �� �� A� �*K*- d� A� �*� A % ��8S5 F��(�� F�5
�� � �=S5  %�,W��W 3=�.�-  3�  �-"��<� B� *	 �*K*- F�i� ",=-� �� 0B,5�� B<5 F 

 "K*	 A B)�� % *K % �(#� ��W F ��A��=� "�N5AI� % *K % �(#� 0A�@ �� �(<=� F�5
4���4 �*# ��]-� �"P��� % �(#� 0I�A %�<� �[�#  � �5�H<� � �=J�(:  �-��4�.

�5��]- 0A�@ 34 d4*(- ">:�?- ��*- "�*S� ����A &�4 34 N� V�  �  �W�^ 
�4  % �(#� $ A��  .��c� �  �8� B��) "� w*��- N� V�  3�  NU� A �:�- &vU(4  92a

B)�� %�<�  F �� �'()  0BSZ. ��U- A d� �) �:A � ">-�K O""�*@ %��� 3�  �2=� F 
NU� 3=� B,� *(� B,��S� � ���� &��>	 �*# �@� *��# A �D') F�5 .

0BSZ �Q�^ T=U�	 �� �	�') r�E(�  �� � �@ �=X�	 �-�Z 3�!B-R�� % V=- A"D^�- �� 
B>�!"S=� &�'()  %�8-  A ��*WB�- %*�S5 �	v=�2	 "� �4�(4� A�0��� A ��*� ��A 0

�4 ."(��� �� q��(� 3�  &�6B�A�,=- F�5 )���� (%��� &�'()  �� �X*- �- *Z �&A  "K�� �� 
�M�� �=+=W �D=J�	 "()� �� �U��?- A !%R �Z�S(K  �=>�*- !�D') F�5�- ���>- !B,a

�� � O���'- .0V=H�  ~� A �� \5 ���5 �� T��?	 A �Z�S(K  I=(4�� !F��� F�U	�  %*6
0�� �`� �  �JE	B,(25 �	c�� 0�� F�5��=� !�5��=� FB,� .\5%�,6- "W�|�?- *:� �-B,W

 m�2^  �� *- 3�  �� ��� "W �	�*M �� "W B,(25 "��� F�5��=� !F��- A �8�V=� F�5��=�
 � �� "=)�^ �� A 0B) u��SW �	c�� �^ �- F�5��=� !B,W �=-A��- �-B��=@.��*- 0A�@ 

�=>QA �Q�^ T=U�	 �� ">:�?- C=>Q �� A d4*(-  � �*# F��J(�  0�*S� ������  A
0BSZ 3=,�S5 �	B��*� 0��W |�?- F��J(�  "� *(<�  � %��� F �� &�'()  F�� V- 3� .3� 

"���*# %�<� �-B5�"a3=��� 0�� F�5��=� �	!3� ���,� A 0B<� 0��AR�� "��� B^ �� � ��  3�  
3�  %�8-   � c�� �?4 F�5��=� "� "WB�� ��7� �	!B�� B� .

BM�� "W � � %�<� �Q�^ T=U�	 q��(�F���� �*# �') �  ">:�?- ��*- "�*S� �  
B,(25 �*# �') �=='	 "� �Q�^ %�8-  O�*M �� A B�� � �,=��� ���Q� .3=� "6 �5 "(.: 

N=� w�.	�  �') �*� A �D=J�	 "()�F�	B)�� !�- N� V�  �D') ���Q� !B��� "� ���S	 A
	�- N5�W �') �=='B��� .&�4 �� 0B) e�]�  T=U�	 �� "(��� 3� ���� VW�- ���+4 "� 
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%��� �W��<- �*- !� � %�<� "W 0B,(25 �*# �') �=='	 "� ���- %��� �  ��c�� BM�� !
�� � �� *ES5 .�4��� ���� �`,- B,6 �  �') �*� �� Ov=J�	 A �JE	 3=� w�.	�  eBZ

�4  .�.	�  "8,�  &A "()� A ">-�K F�5��=� 3=� �[ 0�H<� � �� �*K*- �D=J�	 F�5 �5
"-���� eBZ �H��=� �*# 3�  "W !�� B� �*KA F�5��=� 94�,	 "� *]<� � r�K ",=-� �� FV��

�4  ��W� ��� A ">-�K ."��-�4 A F��J(�  O���8-  3(�� �B5 9K*- �-  3�  ���2�  F�5
�-���@ .� "8,�  eA�" !F��� ���:94�,	 eBZ A �H,5�S5 eBZ 3�!!�@�*�=� m�2^  

p�(���� A ���+W eBZ A �� *	���  � O��2# m�2^  "��� �-�*# "W ��AR!N5�W 9K*- 
0��� �� A F�A �vZ"�`� ��*- �') "� �@ �-��@�.!B)�� "() B� �*KA �D') 94�,	 �(�A

*- �*# 3�  A �) � B5 *# �,=��� �<E��X �*# m�2^  ���OVZ N5�W 9K A 0B) �+�
0��� !�') �  ���Q� eBZ "� �],- �HS5 B5 *# �=�v# eBZ A 3=��� F�AB���@ .

"(��� %*- �=� ���W O�Zv[  B��� ">:�?- ��*- "�*S� � � %�<� �Q�^ ">:�?- F�5
0 � &�'()  F�5 �� �0�*��� �f�<- F�Q�U	 A "Q�Z A ��W � ��� F�5��=� �� AA B,(25 �,)R

p �/a - �� Y�=5 �,���R��W A ������W O�24B�� B� �[�.	�  "�*@ .�� �U� �H��=� q��(� 3� 
0�H<� � �)�*-R \(2=4 "-���� %AB� *]<� � ����� A �5�4  FV�� .N� V�  "� "K*	 ��

P���p�M*J# A �5�H<� � %v=J�(: P��� ��� N� V�  F�(SW r��]	 "W �(#� %v=J�(: 
 ",=-� ��  �"() � ������W A &�'() F�5B^ A ��J(#  !B� d.	�- A �JJE	 \5 A3=,6

F��A��W N=� "6�5 ���,)R ��K ���5�M�� A O���8-  �� � ��  3�  �	 F�A�Q �D') F�5
�4  .(-z"D=4A ��,	 �	c�� ~[�U- �� %R "- �  A �5�H<� � Ov=J�	  �5�y "��+4 F �� F 

�SZ % ��@!� ��  A 0B) �UD	 �� B��) "8,�  B=-  "� F�(�� F�i� 0B,�R���R �=:�>� F �� 
!�*) ��]� �- �=J�	 "�B�� ��� .�� "W % *K �@B�� A �SZ "��-�4 "W �4  �:�^ �� 3� 

hv# �	�2� �SZ "D^�- 3��	B-R��W A 3� �-��5 "� !��� �-�A� .%��� ��# ��,	 "Dj2- 3� 
 ��*- �� "6�@  !�2=� 0��W �=J�	FBK �8<- %��� �	�4  .

">:�?- ��*- "�*S�!0BSZ �	�4� 0 � 3�"(2� � �,)R A G�>- 3() �  � �') "� ���� A B� 
pvSZ V=� "(2� *	 G�>- T��[ �  "� B� �Df�<- "W �����R �  \5 ��B�� B� ���Q� !�4� 
B,��� .!c�� F��8=� ��� A \W �') A �JE	 3=� w�.	�  "W �?� �) �� A\53=,6 

��� "W �(�A !�4c�� F��J(�  �=>QA �  �(��Q��� -k�!B,=� 3() � %AB�A �4A� A �,)R
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���>- !�� m�2^  !�2=� B,� ���K "� N(4� �(: BZ �-B,W A3� �*#! � �+Z�i- ��<� 
��]�  ��� ��A 0��a �-�-v4 �W B� *	 FA �  �"-E0�[��� B,=�A�� "(2� *	 "W F��� 

����� �*) T�*- �*8,W � *)� F�5A!�� �H� �4 �<�  � 0�H<� � �=J�	 % �A� �>=.[
0B,�R ~�*	 "W �4  N��5��=� �� B^ "W B)�� "() �  � 3)A� F !�U(2- �@B�� B,��- 

���@ 3=-z	 % �H�� F �� %�*.� ����4 A 0�,��4 3() � .0��AR�� O ��`(�  3�  "W �(�A
�S� *)�B!m�2^  ��� �-� "W �]��(� �� N)v	 3=� B,W"�4� �-��AR�.4�,	 �*KA 

��6� !�� B��@��*#�4 �-"W �*) !�-  3� �� A �@��2�  A �-*J# m�2^  �� A �	A�+	
 ",=W�) � B5 *# &�.�� "�  �.

�./-  � &�'()  F�5B-�=� ">:�?- ��*- "�*S� "8,�  �� !� � %�<� �Q�^ T=U�	 q��(�
 ������ 0�*S�!B� 9Df  �:A %R|�?-  � NU� �B>	 "� w*��- F�5��<� �5"(#�4B�  .3� 

 %�<� "]=(� �-�DZ B5�NU� �� F�=='	 !%��� F��J(�  A �Z�S(K  �=>�*- \f� F�5
�@� *��#�4  0B<� ��]�  %�) .0BSZ ��c� �  �8� B��)� %��� "W F "��k�f�<- &�.

"S=�0��� A ��A 3=S5 B,(25 ��ANU� B,� *(� "W �4  "Dj2- A �@� *��# &*�- F�5
 � �*# �D')"�e�]�  B,��4�� 

O���- % V=- A ���+W m�2^  �� &�'()  T��[ �  0�AV�  �- F�5 �-B)� F �� "W �*)
���2� F�-  �W��) A �-v4 A 0�*� F�A�Q �-	 ��	  � � �� z� �� �=X �-B5� .�	�*M ��

 �*# �') �� ��� "WB��=� ���,>- %R �� A "() � FB=+- �W��<- m�2^!3�  �-"� B� *	
�*) �],- � ��  �-v4 A F�A���.

dU� � ��  !�Q�^ ">:�?- �� "a �4  3�  ���� "({��_e�]�  "�  � �*# ��A �  BM�� 
�- ��J(#  �JE) �*- �- %�<� �5�*<a ���4 �� O�>:�?- "a �:�^ �� B,5�"� B5� �*[

=H��=- � ��  3���- ��J(#  �JE) �*-  e�]�  "�  � �*# O��A  �  BM��B,5�.
NU� �=@�� "a �(�A % ��  ">-�K �� %����- �B>(- F�50��4 !B�*) "a 0 � 3��	

�- r�E(� �=:�>� G�^ !B,,a T�vZ 3(#�4 �AB�- A %�)�*# "� �@B=4� A �JE) F�5
0� � �Z�S(K  O�[�.	�  A ���+	 !F��� B� NU� 3=� &��>	 �*KA "a �� � ��  �B>(- F�5

�@B���4  F�A�Q F�-  %��R �-�a��) A �-v4 F �� ��*,a 0B=�=� F�5 .B� *(� B��� ���
NU� A C��yA 3=�B��S� � ���� ��� *	 A &��>	 �*#�B>(- F�5 .A O���{-  %�*S� \5 ��
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) C��yA �� e�HS5 B,� *(� �f�) %��� "a 3�  F �� Ov=�2	 F��� A �@� *��# �*-  "� �D'
A �� ��) A �-v4 ��,	 "� B�� ��7� V=� �*# �- "{D� 0�*S� 3=-z	  � %��R "=^A� �+^ B� *	

���@ ">-�K �� �>=4A �?4 �� �� ��) A �-v4 "� �],- ����� ��.
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U+�V* 

k���<�  !�Q�=DZB=4 )����(NU� B=:*	��� �� �(=2,K F�5 r�(W ~?U- �4��� F�5 �� B(�  ���: -.�/# !
0�A�b) !0��S�:�b���b.

!��� ������ k": B4  )���� (�Z�S(K  d� A� A 0� *��# �� %��� &�'()  O �=X�	 N],4)��) F��*- ">:�?-
�@B=� A % �R(!O"��" �  2"�9 �& �:  *�V
��)���: -.�/#(Y0��S)��:��b��_�.

k!F��=(E� h��M )���� (P��� F��8=� A &�'()  �=>QA �  �D=D�	�:�Z ��*-R e�`� %v=J�(:  ."Z*S]-
�*<W �:�Z ��*-R e�`� A &�'()  N��S5 3=:A  Oc�U-!0�H<� � % ��	 �	m�B- �=�!%�-��4 

�5�H<� � ���K O ��<(�  .

k�R��A \4�U: *�  !F�� �4�� FBS�- )���x (0 � !��A�>	 ��]� %�H(#*-R N� � F��{=� �{<- ��K �D^!
 *�V
��G�Z� @"�VJ* �:���C[ �U+�V* @2��\ 0��S) !��:x_�x�.

k!������- �� �	 FB�- )���_ (�=J�	 % �A� �� %��*]<� � F��4B,S� *	 O�A�Q! *�V
�� -$�� !
0��S)��:�_.

k!�D4*	 "��2�  A0B=^A FB=>4 )���� (0� *��# �� O�B� ��(#�4 �� %��� &�'()  �=Xz	 !�{� *� ��) F�5 
O"��" �  2"�9 �& �:  
�*!0�A� �) !0��S�:�������.

k9=.^ !0� ���B=) F�(�va �=D# A u,)*5 !�� A��  sO ��4 )���� (N=� �- *Z �D-�Z �=D�	 A 0B���
 �Z�S(K  ">4*	 0B�� ����)F��*- ">:�?- :!$�a %�(4��)����(! *�V
�� -.�/#��. @$�4"�� !

0��S)��:��b���x.

k"�:  !F��]^ )���_ (r�(W �� %� F�S=4 |vM g� B(�  0�A� F�5:"� �5 ��M�� "� ���=(4� F*4 F�5
�� ��! *�V
�� >�
29 �O�+�9) !0��S�b:������_.

F��]^!�M��B=4 )���� .(f�) %��� ��H�A eA� B���� %��AR "� �- �- *ZY�X��%R! 
�* %�,�,89 
G�Z� O*S" &�4 !�0��S) !b:bb��b��.

F�B=^ BS^  !FB.Z)���� .(0�H<� � %�H(#*-R N� � &�'()  �5)m���5�*<W r��]	 �  ���5 h�) F
�=4R(!@"��" %�AS\�  
�*]�&��4^� !0��S) �*���) A � ��- ��A��.

k��:  s�DZ !���H4 �*# �����A 0B=>4 !�4A� C]� "��J=� "()�� F���R)����("��4�,)� B�B� F  ">:�?-
%��+M  �� %� % ��B- "(2�� "��]	 0�����! *�V
��  2*�3@"�V� �&�+��[!0��S)_�:�����.
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kF�*+f�=-9=.^B=4 !": A"2=�  ���Q� )���� (N=� A �=D�	P��� &�'()  �,=� �� �5�H<� � %v=J�(: 
\(2=4 ����*� ��{�A� �  0��+(4  �� �V� %�(4 ! 
�* O"��"���_	 �&��4^� Y&�4_0��S) !

��:�b.

k!�� BM B=>4 A �5� B5 �)��b�(NU� �� �(=2,K F�5 ��A�J	 r�(W�� B(�  0�A� �4�� F�5 ! 
�* 
 ��:�� 0�A� !�!0��S)_.

k!3	A�� r*U>� )����(">-�K�� �(=2,K F���� r�(W% ��  m� B- �4�� F�5!�& �: �  2"�9 O"��" 
)���: -.�/#(!� !\(<5 0�A� �:��_���x.

k32�- A FB�-B=4 !F��5�=- �����)���� (P��� &�'()  % V=- �4���O���- %v=J�(:  F�5 ��a N� � 
 *�V
�� �:�*1 Y0��S)��!�_.

k!&�6 B�A�,=- "U�BM)���� (">K �- �:�Z Ov=J�	 F � � %��� &�'()  �� �XY- �- *Z VW �- "� %�@B,,W
% ��	 ��) &�'()  O�-B#!%���� �S,5 � ��(4  !���.[�.[ "-vZ 0�H<� � !B)�  �4�,)��W "-�� :

OVZ ...e �R e�4.
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