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¿ ¹ ·�Æ¡º¼­�» ¹ ¿�·�¸¹ ®�º¼­ ¹ ·F¯¼¬)¯�À=®%¬'¯�º¼­�¬ ¾ º�À ½¡¹%¾ ¯¼¬�4�¸¹ À�Æ�¸¹%¾ ·�º ¹ » ¹ ­ P ¬'º�¯�¯ ¹ ­F¬!*=¬ ½=¾ 9 À Á ¸¹ ¯�À�·�­�» ¹ ­F¿�·�º ½ ®�º�¿�¬ Á Å
¸¹  �¸¹%½�¹ Æ ¹%½=¾ ­�» ¹ ¯¼¬4­=¸¹ % Á�¹%½ ® ¹ ­�º¼­�Æ¡º'% Á�¹ º ¾ ¬'¯�º ¹%½�½�¹ » ¹ ÉFÀ�¯ ? À�·�º ¾ À G-,�./.21IHD1
± ½ ? ½ ¯ ¹ ­F»=À ½�½ ¸¹%¹ ­�» ¹ Æ¡À Á  ¹ Æ ¹�½=¾ P À�· ¾F½ À Á ­�À ½=¾ ¿ ¹ ·�Æ¡º¼­�»#" ¹ ­ ¾ º�Æ ¹ ·�¯ ¹ ¿ ¹%½ »�¬
4 ¹ » ¹ ¯¼¬ P ¬'º�¯�¯ ¹

¬!*=¬ ½=¾ ·�À�Æ¡¿ Á ¯�À�·�­�» Á ­=¸¹ º¼­�Æ ¹ º ½ »=º ¹%½ » ¹ ÉFÈ�¬'Æ¡À�¯�º G-,�././.2HD1 ³6À Á ­�¬! 0À ½ ­ Á�¾ º�¯�º¼­=¸¹ » ¹ ­�»=À ½�½ ¸¹%¹ ­�» ¹
Æ¡À Á  ¹ Æ ¹�½=¾ P À�· ¾ ¿�À Á ·�®�À ½=¾ ·�¬'º ½ »=· ¹ ¯ ¹ »�¸¹  ¹ ¯�À�¿�¿ ¹ Æ ¹%½=¾ » ¹ ¯¼¬)· Á ¿ ¾�Á · ¹ ¯�À�·�­F» Á ­=¸¹ º¼­�Æ ¹ Æ ¹ Å=º¼®%¬'º ½
» ¹ Ã�¬'Å�¬�®%¬ G-,�././.2HD1 Ä ¹ ­#»=À ½�½ ¸¹%¹ ­)» ¹ Æ¡À Á  ¹ Æ ¹%½=¾:P À�· ¾ À ½=¾ ¸¹%¾ ¸¹4Á�¾ º�¯�º¼­=¸¹%¹ ­ ¹%½ ¬�­�­�À=®�º¼¬ ¾ º�À ½ ¬! ¹ ®
» ¹ ­�»=À ½�½ ¸¹%¹ ­K4�¸¹ À=»�¸¹ ­�º'% Á�¹ ­F¿�À Á ·�· ¹ Æ¡À ½=¾�¹ ·F¬ Á »�¸¹  ¹ ¯�À�¿�¿ ¹ Æ ¹%½=¾�¾�¹ Æ¡¿�À�· ¹ ¯�» ¹ ¯¼¬)· Á ¿ ¾�Á · ¹ ¯�À�·�­�» Á
­=¸¹ º¼­�Æ ¹ » ¹ Ä�¬ ½ » ¹ ·�­ ¹%¾ » ¹ ¯¼¬4­=¸¹ % Á�¹%½ ® ¹ ­�º¼­�Æ¡º'% Á�¹ » ¹ ÉFÀ�¯ ? À�·�º ¾ À 1 ± ½ ® ¹ % Á º�®�À ½ ® ¹ · ½�¹ ¯ ¹ ­=¸¹ º¼­�Æ ¹
» ¹ Ä�¬ ½ » ¹ ·�­ < ¯¼¬ % Á ¬'¯�º ¾ ¸¹�¹%¾ ¯¼¬!®�À�Æ¡¿�¯%¸¹ Æ ¹%½=¾ ¬'·�º ¾ ¸¹ » ¹ ­)»=À ½�½ ¸¹%¹ ­ ½ À Á ­#À ½=¾ ¿ ¹ ·�Æ¡º¼­�»#" À�Ì ¾�¹%½ º�· Á�½
 �¸¹ ·�º ¾ ¬'Ì�¯ ¹ ? ¯�Æ.» Á 4�¯�º¼­�­ ¹ Æ ¹%½=¾!1 Ä�¬�· Á ¿ ¾�Á · ¹)¹ ­ ¾ È�¸¹%¾ ¸¹ ·�ÀI4�Ê¹%½�¹21 Ã ½�½ À ¾�¹ ¯¼¬�¿�·�¸¹ ­ ¹%½ ® ¹ » ¹ M%À ½�¹ ­�À�ÊÁ
¯ ¹ 4�¯�º¼­�­ ¹ Æ ¹%½=¾�¹ ­ ¾ ¿�¯ Á ­6º�Æ¡¿�À�· ¾ ¬ ½=¾ % Á "ä¬'º�¯�¯ ¹%Á ·�­ 1 É ¹ ­AM%À ½�¹ ­�­�À ½=¾ ­=¸¹ ¿�¬'·�¸¹%¹ ­6¿�¬'·#» ¹ ­6·�¸¹ 4�º�À ½ ­0% Á º
®�À�·�· ¹ ­�¿�À ½ » ¹%½=¾ ¬ Á Å�M%À ½�¹ ­F» ¹ · ¹ ¯¼¬'º¼­ ¹%½=¾ · ¹ ¯ ¹ ­�­ ¹ 4�Æ ¹%½=¾ ­�» ¹ P ¬'º�¯�¯ ¹ À�ÊÁ ¯ ¹ 4�¯�º¼­�­ ¹ Æ ¹%½=¾�¹ ­ ¾ Æ¡À�º ½ »=· ¹
¹%¾ À�ÊÁ ¯¼¬S =º ¾�¹ ­�­ ¹ » ¹ · Á ¿ ¾�Á · ¹ »=º�Æ¡º ½=Á�¹21

3 ���
�546+ � �� �
Ï À Á ·�® ¹ ­�º¼­�Æ¡º'% Á�¹2< ´6¯%¸¹ ¬4­�º¼­�Æ¡º'% Á�¹2< Â ½=¾�¹%½ ­�º ¾ ¸¹ ­ < Ï ´�² <=- « Ï < Ç!À Á  ¹ Æ ¹%½=¾ ­ P À�· ¾ ­ < Â ½  ¹ ·�­�º�À ½=<

Ä�¬ ½ » ¹ ·�­ < Ã�¬'Å�¬�®%¬ < ÉFÈ�¬'Æ¡À�¯�º < ÉFÀ�¯ ? À�·�º ¾ À 1
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Í�È�º¼­
	�À�·&C�¿�· ¹ ­ ¹%½=¾ ­�­ ¹ º¼­�Æ¡º¼®F­�À Á ·�® ¹ ­ ¾�Á »=º ¹ ­ Á ­�º ½ 4 ½�¹ ¬'·R+ ? ¹ ¯¼»�»�¬ ¾ ¬ 1 Â ½ ¬�®%®�À�·�»�¬ ½ ® ¹ 	�º ¾ È ¾ È ¹

% Á ¬'¯�º ¾ *4¬ ½ » ¾ È ¹ % Á ¬ ½=¾ º ¾ *�À P ¬! �¬'º�¯¼¬'Ì�¯ ¹ »�¬ ¾ ¬�	 ¹ » ¹  ¹ ¯�À�¿�¿ ¹ »4¬ ½ »�¬'¿�¿�¯�º ¹ »� �¬'·�º�À Á ­�Æ ¹%¾ È�À=»�­ ¾ À
®�È�¬'·�¬�® ¾�¹ ·�º5M ¹�¾ È ¹ ­ ¹ º¼­�Æ¡º¼®�­�À Á ·�® ¹21
Çh¬�®�·�À0­ ¹ º¼­�Æ¡º¼®4»�¬ ¾ ¬v¬'· ¹!Á ­ ¹ » ¾ À  ¹ ·�º P * º P ­�º�Æ¡¿�¯ ¹ ¬ ½ »�·�À�Ì Á ­ ¾ Æ ¹%¾ È�À=»�­ Á ­ ¹ »�À ½ · ¹ ® ¹%½=¾

º ½ ­ ¾ · Á Æ ¹%½=¾ ¬'¯ ¹ ¬'· ¾ È�% Á ¬
C ¹ ­�Æ�¬!*)¿�·�À
 =º¼» ¹ ¬04�À0À=» ¾ À0À�¯ ¾ À#®%¬'¯�º�Ì�·�¬ ¾�¹ È�º¼­ ¾ À�·�º¼®%¬'¯ ¹  ¹%½=¾ ­&º ½ Ë�·�¬ ½ ® ¹21
Í�È ¹ ­ ¹ »�¬ ¾ ¬#¬'· ¹ À P ¾�¹%½4Á ­ ¹ » ¾ À#®�È�¬'·�¬�® ¾�¹ ·�º5M ¹�¹ ¬'· ¾ È�% Á ¬
C ¹ ­ ¾ À�Ì ¹6¾ ¬
C ¹%½ º ½=¾ À)¬�®%®�À Á�½=¾ P À�·�­ ¹ º¼­�Æ¡º¼®
È�¬
M'¬'·�»!¬�­�­ ¹ ­�­�Æ ¹%½=¾ º ½ Æ¡À=» ¹ ·�¬ ¾�¹ ­ ¹ º¼­�Æ¡º¼®�º ¾ *#· ¹ 4�º�À ½ ­ 1

-6¹ À=» ¹%¾ º¼®!»�¬ ¾ ¬ G Ï ´�² <K- « Ï H ¬'· ¹hÁ ­ ¹ » ¾ À ¹ ­ ¾ º�Æ�¬ ¾�¹�¾ È ¹ ­�¯�º�¿�»=º¼­ ¾ ·�º�Ì Á�¾ º�À ½ À ½�¾ È ¹ P ¬ Á ¯ ¾
» Á ·�º ½ 4 ¾ È ¹(,�././0.< Ä�¬ ½ » ¹ ·�­ < É�¬'¯�º P À�· ½ º¼¬ ¹ ¬'· ¾ È�% Á ¬
C ¹21 Í�È ¹ ­ ¹ »�¬ ¾ ¬�¬'· ¹ ¬'¯¼­�À Á ­ ¹ » ¾ À�¿�· ¹ ®�º¼­ ¹
¾ È ¹ ¯�À=®%¬ ¾ º�À ½ ¬ ½ » ¾ È ¹ 4 ¹ À�Æ ¹%¾ ·&*!À P ¾ È ¹ Æ�¬'º ½ ¹  ¹%½=¾ ­6À P ¾ È ¹�,�./.212< ÉFÀ�¯ ? À�·�º ¾ À < ® ¹%½=¾ ·�¬'¯�Â ¾ ¬'¯5* <
¹ ¬'· ¾ È�% Á ¬
C ¹ ­ ¹ % Á�¹%½ ® ¹21
Ë�º ½ ¬'¯�¯5* <F¾ È ¹ ­ ¾ ·�À ½ 43Æ¡À ¾ º�À ½ ­�®�À ½=¾ ¬'º ½
¾ È ¹ Æ¡À0­ ¾ ®�À�Æ¡¿�¯ ¹%¾�¹ º ½QP À�·�Æ�¬ ¾ º�À ½ ¬'Ì�À Á�¾ · Á ¿ ¾�Á · ¹

¿�·�À=® ¹ ­�­ 1 Í�È ¹ ­ ¹ »�¬ ¾ ¬v¬'· ¹!Á ­ ¹ » ¾ Àv»=º¼­�®�·�º�Æ¡º ½ ¬ ¾�¹ Ì ¹%¾ 	 ¹%¹%½�¾ 	�À ¿�À0­�­�º�Ì�¯ ¹ P ¬ Á ¯ ¾ ¿�¯¼¬ ½�¹ ­�À P ¾ È ¹
,�././..<�½ À�· ¾ ÈvÂ ½ »=º¼¬ < ÉFÈ�¬'Æ¡À�¯�º ¹ ¬'· ¾ È�% Á ¬
C ¹21 Í�È ¹ ­ ¾ ·�À ½ 4�Æ¡À ¾ º�À ½ ­6· ¹ ®�À�·�» ¹ »h®�¯�À0­ ¹�¾ À ¾ È ¹�,�././..<
Ç ¹ Å=º¼®�À < Ã�¬'Å�¬�®%¬ ¹ ¬'· ¾ È�% Á ¬
C ¹ ¬'· ¹�Á ­ ¹ » ¾ À#®�À ½ ­ ¾ ·�¬'º ½¡¾ È ¹ · Á ¿ ¾�Á · ¹ È�º¼­ ¾ À�·&* 1 Ï ¾ ·�À ½ 4#Æ¡À ¾ º�À ½ ­F¬'· ¹
¬'¯¼­�À Á ­ ¹ »vº ½ ®�À�Æ4Ì�º ½ ¬ ¾ º�À ½ 	�º ¾ È 4 ¹ À=» ¹%¾ º¼®�»�¬ ¾ ¬ ¾ Àv¬�®%® ¹ ­�­ ¾ È ¹ · Á ¿ ¾�Á · ¹ È�º¼­ ¾ À�·&*vÀ P ¾ È ¹ Ä�¬ ½ +
» ¹ ·�­ ¹ ¬'· ¾ È�% Á ¬
C ¹ ¬ ½ » ¾ È ¹ Æ�¬'º ½�¹  ¹%½=¾ ­�À P¤¾ È ¹ ÉFÀ�¯ ? À�·�º ¾ À¡­ ¹ º¼­�Æ¡º¼®�­ ¹ % Á�¹%½ ® ¹21 Ë�À�· ¾ È ¹ Ä�¬ ½ » ¹ ·�­
¹ ¬'· ¾ È�% Á ¬
C ¹2<�¾ È ¹ »�¬ ¾ ¬	% Á ¬'¯�º ¾ *¡¬ ½ »h®�À�Æ¡¿�¯ ¹ Æ ¹�½=¾ ¬'·�º ¾ *�ÀLO ¹ · ¹ » ¾ È ¹ ¿�À0­�­�º�Ì�º�¯�º ¾ * ¾ À�» ¹ ­�®�·�º�Ì ¹)¾ È ¹
· Á ¿ ¾�Á · ¹ » ¹  ¹ ¯�À�¿�Æ ¹%½=¾ 	�º ¾ È�¬�®%® Á ·�¬�® * 1 Í�È ¹ ¯¼¬'·&4 ¹ È ¹%¾�¹ ·�ÀI4 ¹%½�¹ º ¾ º ¹ ­�º ½ Ì�À ¾ È!­�¯�º�¿�¬'Æ¡¿�¯�º ¾�Á » ¹ ¬ ½ »
· Á ¿ ¾�Á · ¹  ¹ ¯�À=®�º ¾ *6 �¬'·�º¼¬ ¾ º�À ½ ­4­ Á 4I4 ¹ ­ ¾4¾ È�¬ ¾4¾ È ¹ · Á ¿ ¾�Á · ¹ ¿�·�À�¿�¬
40¬ ¾�¹ ­�Ì.*vÌ�· ¹ ¬
C=º ½ 4 ­ Á ®%® ¹ ­�­�º5 ¹
¬�­�¿ ¹ ·�º ¾ º ¹ ­F·�¬ ¾ È ¹ · ¾ È�¬ ½ Ì.*4¿�·�À�¿�¬
40¬ ¾ º ½ 4¡¯�º5C ¹ ¬#¿ Á ¯¼­ ¹ ¬ ¾ ®�À ½ ­ ¾ ¬ ½=¾  ¹ ¯�À=®�º ¾ * 1 Í�È ¹ · Á ¿ ¾�Á · ¹ P ·�À ½=¾
­�¯�À�	6­�¬�­�º ¾�¹%½ ®�À Á�½=¾�¹ ·�­�Ì�¬'·�·�º ¹ ·�­�¬ ½ »!¬�®%® ¹ ¯ ¹ ·�¬ ¾�¹ ­
	�º ¾ È�º ½ Æ�¬'º ½ ¬�­�¿ ¹ ·�º ¾ º ¹ ­ 1

� � %��S��
#�)�
Ï ¹ º¼­�Æ¡º¼®�­�À Á ·�® ¹2< Ï ¹ º¼­�Æ¡º¼®�È�¬
M'¬'·�» < Â ½=¾�¹%½ ­�º ¾ º ¹ ­ < Ï ´�² <A- « Ï < Ï ¾ ·�À ½ 43Æ¡À ¾ º�À ½ ­ < Â ½  ¹ ·�­�º�À ½=<

Ä�¬ ½ » ¹ ·�­ < Ã�¬'Å�¬�®%¬ < ÉFÈ�¬'Æ¡À�¯�º < ÉFÀ�¯ ? À�·�º ¾ À 1
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� ��� � � � � ��� ��) ��� � �'+2� +2�2���� � � ������ � � ��� ��� � � 
#� � �5�#� �2�� ���(�'+2�
±F­ ¾�¹6¾ ·�¬'Ì�¬ 9 À#­ ¹ ®�À ½ ­�¬
4�·�¬#¬'¯ ¹ ­ ¾�Á »=º�À)» ¹ ¯¼¬ P Á�¹%½=¾�¹ ­%¸	 ­�Æ¡º¼®%¬ Á�¾ º�¯�º5M'¬ ½ »=À)»�¬ ¾ À0­�» ¹ ®%¬'Æ¡¿�À)® ¹ ·R+

®%¬ ½ À 1 Ï ¹ 4�¸Á�½ ¯¼¬)®%¬ ½=¾ º¼»�¬�»S*�¯¼¬)®%¬'¯�º¼»�¬�»�» ¹ ¯�À0­F»�¬ ¾ À0­F»=º¼­�¿�À ½ º�Ì�¯ ¹ ­ < ¬'¿�¯�º¼®%¬'Æ¡À0­�»=º¼­ ¾ º ½=¾ À0­�Æ�¸¹%¾ À=»=À0­
¿�¬'·�¬4®%¬'·�¬�® ¾�¹ ·�º5M'¬'·�¯¼¬#· Á ¿ ¾�Á ·�¬4­%¸	 ­�Æ¡º¼®%¬ 1
± ½ ¿�·�º�Æ ¹ ·6¯ Á 40¬'· <  �¬'¯�º¼»�¬'Æ¡À0­6Æ�¸¹%¾ À=»=À0­6Æ�¬�®�·�À0­%¸	 ­�Æ¡º¼®�À0­�¿�¬'·�¬ ¹ ­ ¾ º�Æ�¬'·6¯¼¬¡¯�À=®%¬'¯�º5M'¬�®�º'¸À ½ *h¯¼¬

¹ Å ¾�¹%½ ­�º'¸À ½ » ¹ ¯�À0­�­�º¼­�Æ¡À0­ P ·�¬ ½ ® ¹ ­ ¹ ­�· ¹ ®�º ¹%½=¾�¹ ­ 1 Ä�À0­4»�¬ ¾ À0­4Æ�¬�®�·�À0­%¸	 ­�Æ¡º¼®�À0­)» ¹ ¯�À0­ ¾�¹ ·�· ¹ Æ¡À ¾ À0­
È�º¼­ ¾ ¸À�·�º¼®�À0­F­ ¹�Á�¾ º�¯�º5M'¬'·�À ½ ¿�¬'·�¬#®%¬'·�¬�® ¾�¹ ·�º5M'¬'·�¯�À0­�­�º¼­�Æ¡À0­$% Á�¹ È�¬!*F% Á�¹ ®�À ½ ­�º¼» ¹ ·�¬'·�® Á ¬ ½ »=À#­ ¹ È�¬�® ¹
¯¼¬ ¹ ­ ¾ º�Æ�¬�®�º'¸À ½ » ¹ ¯�·�º ¹ ­ 4�À ¹%½ ¯¼¬�­�· ¹ 4�º�À ½�¹ ­�®�À ½ ­�º¼­�Æ¡À0­FÆ¡À=» ¹ ·�¬�»=À0­ 1
Ä�À0­#»�¬ ¾ À0­�4 ¹ À=»�¸¹ ­�º¼®�À0­ ½ À0­�¿ ¹ ·�Æ¡º ¾ º ¹ ·�À ½!¹ ­ ¾ º�Æ�¬'·�¯¼¬�»=º¼­ ¾ ·�º�Ì Á ®�º'¸À ½ » ¹ ¯F» ¹ ­�¯�º5M'¬'Æ¡º ¹%½=¾ À ¹%½ ¯¼¬

P ¬'¯�¯¼¬¡® Á ¬ ½ »=À¡À=®%® Á ·�·�º'¸À ¹ ¯�­�º¼­�Æ¡À¡» ¹ Ä�¬ ½ » ¹ ·�­ G É�¬'¯�º P À�· ½ º¼¬ < ,�././02HD1 Ä�À0­)»�¬ ¾ À0­ - « Ï * Ï ´�² ½ À0­
¿ ¹ ·�Æ¡º ¾ º ¹ ·�À ½)¹ ­�¿ ¹ ®�º ? ®%¬'·�¯¼¬6¯�À=®%¬'¯�º5M'¬�®�º'¸À ½ *#¯¼¬A4 ¹ À�Æ ¹%¾ ·'¸	 ¬6» ¹ ¯¼¬�­ P ¬'¯�¯¼¬�­$% Á�¹ ¬�® ¾�Á ¬'·�À ½ ® Á ¬ ½ »=À)¿�¬>+
­�¬'·�À ½ ¯�À0­F¿�·�º ½ ®�º�¿�¬'¯ ¹ ­�¬�®�À ½=¾�¹ ®�º�Æ¡º ¹%½=¾ À0­�» ¹ ¯¼¬#­ ¹ ® Á�¹%½ ®�º¼¬�­%¸	 ­�Æ¡º¼®%¬6º ¾ ¬'¯�º¼¬ ½ ¬)» ¹ ÉFÀ�¯ ? À�·�º ¾ À G-,�./.21IHD1
«�À�·v¸Á ¯ ¾ º�Æ¡À#¯�À0­6»�¬ ¾ À0­�» ¹ Æ¡À
 =º�Æ¡º ¹%½=¾ À P Á�¹ · ¾�¹)½ À0­6¿ ¹ ·�Æ¡º ¾ º ¹ ·�À ½4¹ ­ ¾ º�Æ�¬'· ¹ ¯#¸¬ ½ 4 Á ¯�À	 ¹ · ¾ º¼®%¬'¯

» ¹ ¯¼¬ P ¬'¯�¯¼¬ % Á�¹ ·�À�Æ¡¿�º'¸À ¹%½ ¹ ¯�­�º¼­�Æ¡À�º ½ »=º�Àh» ¹ ÉFÈ�¬'Æ¡À�¯�º G-,�././.2HD1 J ¾ º�¯�º5M'¬'Æ¡À0­6»�¬ ¾ À0­�» ¹ Æ¡À
 =º +
Æ¡º ¹%½=¾ À P Á�¹ · ¾�¹ ¿�¬'·�¬!®%¬'·�¬�® ¾�¹ ·�º5M'¬'· ¹ ¯F» ¹ ­�¬'·�·�À�¯�¯�À!» ¹ ¯¼¬¡· Á ¿ ¾�Á ·�¬ ¹%½ ¹ ¯ ¾�¹ ·�· ¹ Æ¡À ¾ À¡Æ ¹ Å=º¼®%¬ ½ À¡» ¹
Ã�¬'Å�¬�®%¬ G-,�././.2HD1 Ä�À0­�­�º¼­�Æ¡ÀI4�·�¬'Æ�¬�­)· ¹ 4�º¼­ ¾ ·�¬�»=À0­4® ¹ ·�®%¬ ½ À0­#¬!¯¼¬ P ¬'¯�¯¼¬!­ ¹�Á�¾ º�¯�º5M'¬'·�À ½ 9 Á�½=¾ À ®�À ½
»�¬ ¾ À0­�4 ¹ À=»�¸¹ ­�º¼®�À0­F¿�¬'·�¬�· ¹ Æ¡À ½=¾ ¬'·�­ ¹ ¬'¯�» ¹ ­�¬'·�·�À�¯�¯�À ¾�¹ Æ¡¿�À�·�¬'¯�» ¹ ¯¼¬6· Á ¿ ¾�Á ·�¬ ¹%½4¹ ¯�­�º¼­�Æ¡À)» ¹ Ä�¬ ½ +
» ¹ ·�­�*�» ¹ ¯¼¬�­ ¹ ® Á�¹%½ ®�º¼¬)­%¸	 ­�Æ¡º¼®%¬)» ¹ ÉFÀ�¯ ? À�·�º ¾ À 1 ² ¹ ­�¿ ¹ ® ¾ À�¬'¯ ¾�¹ ·�· ¹ Æ¡À ¾ À#» ¹ Ä�¬ ½ » ¹ ·�­ < ¯¼¬�®%¬'¯�º¼»�¬�»
*!¯¼¬�®�À�Æ¡¿�¯ ¹ Æ ¹%½=¾ ¬'·�º¼»�¬�»�» ¹ ¯�À0­)»�¬ ¾ À0­ ½ À0­)¿ ¹ ·�Æ¡º ¾ º ¹ ·�À ½ À�Ì ¾�¹%½�¹ · Á�½ ¬	 ¹ ·�»�¬�» ¹ ·�¬4¿ ¹ ¯�¸	 ® Á ¯¼¬4» ¹ ¯
» ¹ ­�¯�º5M'¬'Æ¡º ¹%½=¾ À 1 Ä�¬�· Á ¿ ¾�Á ·�¬ ¹ ­�È ¹%¾�¹ ·�ÀI4�¸¹%½�¹ ¬ 1 ³6À ¾ ¬'Æ¡À0­&¯¼¬�¿�· ¹ ­ ¹%½ ®�º¼¬6» ¹ M%À ½ ¬�­F»=À ½ » ¹6¹ ¯�» ¹ ­�¯�º5M'¬>+
Æ¡º ¹%½=¾ À ¹ ­�Æ
¸¬�­�º�Æ¡¿�À�· ¾ ¬ ½=¾�¹ % Á�¹6¹%½ À ¾ ·�À0­�­�º ¾ º�À0­ 1 ±F­ ¾ ¬�­KM%À ½ ¬�­�­�À ½ ­ ¹ ¿�¬'·�¬�»�¬�­�¿�À�·�· ¹ 4�º�À ½�¹ ­�% Á�¹
®�À�·�· ¹ ­�¿�À ½ » ¹%½ ¬�¯¼¬�­)M%À ½ ¬�­�» ¹ ­ ¹ ¿�¬'·�¬�®�º'¸À ½�¹%½=¾ · ¹ ¯�À0­�­ ¹ 4�Æ ¹%½=¾ À0­&» ¹ P ¬'¯�¯¼¬ < »=À ½ » ¹�¹ ¯�» ¹ ­�¯�º5M'¬'Æ¡º ¹%½0¾ À
¹ ­�Æ ¹%½ À�·K*�»=À ½ » ¹ ¯¼¬S ¹ ¯�À=®�º¼»�¬�»¡» ¹ · Á ¿ ¾�Á ·�¬4»=º¼­�Æ¡º ½=Á * ¹21

�A� � ���)

��� + � �I� � �
Ë Á�¹%½=¾�¹ ­%¸	 ­�Æ¡º¼®%¬ < ²�º ¹ ­ 4�À3­%¸	 ­�Æ¡º¼®�À < Â ½=¾�¹%½ ­�º¼»�¬�» ¹ ­ < Ï ´�² <A- « Ï < Ç!À
 =º�Æ¡º ¹%½=¾ À0­ P Á�¹ · ¾�¹ ­ < Â ½ +

 ¹ ·�­�º'¸À ½=< Ä�¬ ½ » ¹ ·�­ < Ã�¬'Å�¬�®%¬ < ÉFÈ�¬'Æ¡À�¯�º < ÉFÀ�¯ ? À�·�º ¾ À 1
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� �A��� � �)�.�#� ��� � ���"! � � �� �6��� ���(�'&�� � ) � ������ 
�4� ��� � �(�� �#��� � ��� � �!���)
#+ � 5 �
,I1 , Â ½=¾ ·�À=» Á ® ¾ º�À ½ 1�1S1�1S1�1S1�1�1S1�1S1�1S1�1S1�1S1�1�1S1�1S1�1S1�1S1�1S1�1S1�1�1S1�1 0 ,
,I1 0 ²�º¼­&% Á�¹ ­�º¼­�Æ¡º'% Á�¹76 ¬'¯%¸¹ ¬ ¹%¾  Á ¯ ½ ¸¹ ·�¬'Ì�º�¯�º ¾ ¸¹�1S1�1S1�1�1S1�1S1�1S1�1S1�1S1�1S1�1�1S1�1 0 ,
,I198 É�¬'·�¬�® ¾ ¸¹ ·�º¼­�¬ ¾ º�À ½ » ¹ ­�­=¸¹ º¼­�Æ ¹ ­ 1S1�1S1�1S1�1S1�1S1�1�1S1�1S1�1S1�1S1�1S1�1S1�1�1S1�1 0/0
,I1 : É�¬'·�¬�® ¾ ¸¹ ·�º¼­�¬ ¾ º�À ½ » Á Æ¡À Á  ¹ Æ ¹%½=¾ ­�º¼­�Æ¡º'% Á�¹ 1S1�1�1S1�1S1�1S1�1S1�1S1�1S1�1�1S1�1 0;8
,I19< «�·�À�Ì�¯%¸¹ Æ�¬ ¾ º'% Á�¹ ­F¯�º%¸¹%¹ ­�Ê¬#¯/"�¸¹  �¬'¯ Á ¬ ¾ º�À ½ » ¹ ¯/"ä¬'¯%¸¹ ¬ 1�1S1�1S1�1S1�1S1�1S1�1S1�1�1S1�1 0;8
,I19= ÉFÀ ½ ®�¯ Á ­�º�À ½�1S1�1S1�1S1�1S1�1�1S1�1S1�1S1�1S1�1S1�1�1S1�1S1�1S1�1S1�1S1�1S1�1�1S1�1 0>:

5 �A�#��� � � ��� �6�!���)
#+ � ��� ���(�'&�� � 5 �
0.1 , Â ½=¾ ·�À=» Á ® ¾ º�À ½ 1�1S1�1S1�1S1�1�1S1�1S1�1S1�1S1�1S1�1�1S1�1S1�1S1�1S1�1S1�1S1�1�1S1�1 021
0.1 0 µ6À ½�½ ¸¹%¹ ­6»=º¼­�¿�À ½ º�Ì�¯ ¹ ­�¿�À Á ·!¸¹%¾�Á »=º ¹ ·�¯¼¬�­�À Á ·�® ¹ 1�1�1S1�1S1�1S1�1S1�1S1�1S1�1�1S1�1 021

0.1 0.1 , Ä�º�Æ¡º ¾�¹ » ¹ ­6»=À ½�½ ¸¹%¹ ­�­�º¼­�Æ¡À�¯�ÀI4�º'% Á�¹ ­F¯�À�º ½=¾ ¬'º ½�¹ ­ 1�1S1�1S1�1S1�1S1�1�1S1�1 0;?
0.1 0.1 0 Ä ¹ ­�º ½=¾�¹%½ ­�º ¾ ¸¹ ­FÆ�¬�®�·�À0­�º¼­�Æ¡º'% Á�¹ ­ 1S1�1S1�1�1S1�1S1�1S1�1S1�1S1�1S1�1�1S1�1 0;?
0.1 0.198 Ä ¹ ­�Æ ¹ ­ Á · ¹ ­�4�¸¹ À=»�¸¹ ­�º'% Á�¹ ­ 1�1S1�1S1�1S1�1�1S1�1S1�1S1�1S1�1S1�1S1�1�1S1�1 0/.
0.1 0.1 : Ä ¹ ­�Æ¡À Á  ¹ Æ ¹%½0¾ ­ P À�· ¾ ­ 1�1S1�1S1�1S1�1S1�1�1S1�1S1�1S1�1S1�1S1�1S1�1�1S1�1@8;A
0.1 0.19< ´ Á�¾ · ¹ ­�º ½QP À�·�Æ�¬ ¾ º�À ½ ­�­ Á ·�¯¼¬�­�À Á ·�® ¹ 1S1�1�1S1�1S1�1S1�1S1�1S1�1S1�1�1S1�1@8/0

0.198 «�¬'·�¬'ÆhÊ¹%¾ · ¹ ­F¿�À Á ·�»�¸¹ ®�·�º�· ¹ ¯¼¬4­�À Á ·�® ¹ ­�º¼­�Æ¡º'% Á�¹ 1�1�1S1�1S1�1S1�1S1�1S1�1S1�1�1S1�1@8;8
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0.198.1 , µ ¹ ­�®�·�º�¿ ¾ º�À ½ » ¹ ¯¼¬S4�¸¹ À�Æ�¸¹%¾ ·�º ¹ » ¹ ¯¼¬ P ¬'º�¯�¯ ¹ 1�1S1�1�1S1�1S1�1S1�1S1�1S1�1�1@8;8
0.198.1 0 Çh¬
4 ½ º ¾�Á » ¹ 1S1�1S1�1S1�1S1�1�1S1�1S1�1S1�1S1�1S1�1�1S1�1S1�1S1�1S1�1S1�1�1@8;<
0.198.198 Ç!À=»�¸¹ ¯�º¼­�¬ ¾ º�À ½ » Á »�¸¹  ¹ ¯�À�¿�¿ ¹ Æ ¹%½=¾ » ¹ ¯¼¬�· Á ¿ ¾�Á · ¹ ­�º¼­�Æ¡º'% Á�¹ 1�1S1�1S1�1�1@8;<
0.198.1 : J ½ Æ¡À=»�Ê¹ ¯ ¹ ®�º ½ ¸¹ Æ�¬ ¾ º'% Á�¹ ­�º�Æ¡¿�¯ ¹S1S1�1S1�1S1�1S1�1�1S1�1S1�1S1�1S1�1S1�1�1@8;=
0.198.19< Ä�¬ P À�·�Æ Á ¯¼¬ ¾ º�À ½ » Á ¿�·�À�Ì�¯@Ê¹ Æ ¹ 1�1S1�1S1�1S1�1S1�1�1S1�1S1�1S1�1S1�1S1�1�1 : A
0.198.19= Ä�¬4¿�¬'·�¬'Æ�¸¹%¾ ·�º¼­�¬ ¾ º�À ½ » ¹ ¯¼¬�­�À Á ·�® ¹�1�1S1�1S1�1S1�1�1S1�1S1�1S1�1S1�1S1�1�1 : ,

0.1 : Ä ¹ ¿�·�À�Ì�¯@Ê¹ Æ ¹ º ½  ¹ ·�­ ¹�1�1S1�1S1�1S1�1�1S1�1S1�1S1�1S1�1S1�1�1S1�1S1�1S1�1S1�1S1�1�1 : ,
0.1 :�1 , «�¬�­�­ ¹ ·�» ¹ ­�»=À ½�½ ¸¹%¹ ­6¬ Á Å¡¿�¬'·�¬'ÆhÊ¹%¾ · ¹ ­�» Á Æ¡À=»�Ê¹ ¯ ¹ 1S1�1S1�1S1�1S1�1S1�1�1 : ,
0.1 :�1 0 Ä ¹ ­�Æ�¸¹%¾ È�À=» ¹ ­�»#" º ½  ¹ ·�­�º�À ½ 1�1S1�1S1�1S1�1S1�1S1�1�1S1�1S1�1S1�1S1�1S1�1�1 : =

0.19< ÉFÀ ½ ®�¯ Á ­�º�À ½ 1�1�1S1�1S1�1S1�1S1�1S1�1�1S1�1S1�1S1�1S1�1S1�1�1S1�1S1�1S1�1S1�1S1�1�1 : 1

��� �
)1��)7�(".'��������)1"����������*� �����������*� ���������� !�!�*� ��3

� 3 � �#���'�#��� ��� � � ��+2� � � �!�.�#� ��� �� �"! � �'� � � � ���)���)���� � ��� ! � ��� � �)���'���� � ���=

����+ � 	 �
8.1 , Â ½=¾ ·�À=» Á ® ¾ º�À ½ 1�1S1�1S1�1S1�1S1�1S1�1�1S1�1S1�1S1�1S1�1S1�1�1S1�1S1�1S1�1S1�1S1�1�1@< ,
8.1 0 E ¬'¯�º¼»�¬ ¾ º�À ½ » ¹ Æ�¸¹%¾ È�À=» ¹ ­�Æ�¬�®�·�À0­�º¼­�Æ¡º'% Á�¹ ­ 1�1S1�1S1�1S1�1�1S1�1S1�1S1�1S1�1S1�1�1@< ,

8.1 0.1 , Â ½=¾ ·�À=» Á ® ¾ º�À ½ 1�1S1�1S1�1S1�1�1S1�1S1�1S1�1S1�1S1�1�1S1�1S1�1S1�1S1�1S1�1�1@<;8
8.1 0.1 0 µ ¹ ­�®�·�º�¿ ¾ º�À ½ À P Æ�¬�®�·�À0­ ¹ º¼­�Æ¡º¼®�Æ ¹%¾ È�À=»�­ 1S1�1S1�1�1S1�1S1�1S1�1S1�1S1�1�1@<>:
8.1 0.198 EF¹ ·�º ? ®%¬ ¾ º�À ½ À P Æ ¹%¾ È�À=»�­�À ½ º ½ ­ ¾ · Á Æ ¹%½=¾ ¬'¯ ¹ ¬'· ¾ È�% Á ¬
C ¹ ­ 1S1�1S1�1S1�1�1@<21
8.1 0.1 : µ6º¼­�® Á ­�­�º�À ½ ¬ ½ »!®�À ½ ®�¯ Á ­�º�À ½ ­ 1S1�1S1�1S1�1S1�1S1�1�1S1�1S1�1S1�1S1�1S1�1�1@= ,

8.198 ÉFÀ ½ ®�¯ Á ­�º�À ½ 1�1�1S1�1S1�1S1�1S1�1S1�1�1S1�1S1�1S1�1S1�1S1�1�1S1�1S1�1S1�1S1�1S1�1�1@=/0
�
	 �� ������ �

#� � � ��
#�)�=�#�)
 � � ! �)� ���� � ��� � � ��� �'+2� � � �� �"! � �'� � � ! � +2+ �� � �� 

� �#

����$ � � � �
:�1 , Â ½=¾ ·�À=» Á ® ¾ º�À ½ 1�1S1�1S1�1S1�1S1�1S1�1�1S1�1S1�1S1�1S1�1S1�1�1S1�1S1�1S1�1S1�1S1�1�1@=;8
:�1 0 Ä�¬¡­�À Á ·�® ¹ » Á ­=¸¹ º¼­�Æ ¹ » ¹ Ã�¬'Å�¬�®%¬ G-,�././.2H 1�1S1�1S1�1S1�1�1S1�1S1�1S1�1S1�1S1�1�1@=;<

:�1 0.1 , Â ½=¾ ·�À=» Á ® ¾ º�À ½ 1�1S1�1S1�1S1�1�1S1�1S1�1S1�1S1�1S1�1�1S1�1S1�1S1�1S1�1S1�1�1@=;=
:�1 0.1 0 µ�¬ ¾ ¬ 1�1S1�1S1�1S1�1S1�1S1�1�1S1�1S1�1S1�1S1�1S1�1�1S1�1S1�1S1�1S1�1S1�1�1@=;=
:�1 0.198 Ç!À=» ¹ ¯�¯�º ½ 4 1S1�1S1�1S1�1S1�1�1S1�1S1�1S1�1S1�1S1�1�1S1�1S1�1S1�1S1�1S1�1�1@=;?
:�1 0.1 : Â ½  ¹ ·�­�º�À ½ ² ¹ ­ Á ¯ ¾ ­ 1S1�1S1�1�1S1�1S1�1S1�1S1�1S1�1�1S1�1S1�1S1�1S1�1S1�1�1@=/.
:�1 0.19< ÉFÀ ½ ®�¯ Á ­�º�À ½61S1�1S1�1S1�1S1�1�1S1�1S1�1S1�1S1�1S1�1�1S1�1S1�1S1�1S1�1S1�1�1 1>8

:�198 ÉFÀ ½ ®�¯ Á ­�º�À ½ 1�1�1S1�1S1�1S1�1S1�1S1�1�1S1�1S1�1S1�1S1�1S1�1�1S1�1S1�1S1�1S1�1S1�1�1 1 :

	 	 �� ������ �

#� � � ! �)� ���� � ��� � $��'� � � �/% � � �� �"! � �'� � � � � ���=� � � � ���
���R��
!�
� � 	
<.1 , Â ½=¾ ·�À=» Á ® ¾ º�À ½ 1�1S1�1S1�1S1�1S1�1S1�1�1S1�1S1�1S1�1S1�1S1�1�1S1�1S1�1S1�1S1�1S1�1�1 1><
<.1 0 Ï º¼­�Æ¡º¼®�º ¾ ¸¹ » ¹ ¯¼¬#·�¸¹ 4�º�À ½ » ¹ ÉFÈ�¬'Æ¡À�¯�º 1S1�1S1�1S1�1S1�1S1�1�1S1�1S1�1S1�1S1�1S1�1�1 1><
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<.198 ¯ ¹ ®�À ½=¾�¹ Å ¾�¹ ­�º¼­�Æ¡À ¾�¹ ® ¾ À ½ º'% Á�¹ 1�1S1�1S1�1S1�1S1�1�1S1�1S1�1S1�1S1�1S1�1S1�1�1S1�1 1>=
<.1 : Ä�¬F4�¸¹ À�Æ�¸¹%¾ ·�º ¹ » ¹ ¯¼¬ P ¬'º�¯�¯ ¹�1�1S1�1S1�1S1�1S1�1S1�1�1S1�1S1�1S1�1S1�1S1�1S1�1�1S1�1 1/1

<.1 :�1 , Ä ¹ ­6»=À ½�½ ¸¹%¹ ­6» ¹ Æ¡À Á  ¹ Æ ¹%½=¾ P À�· ¾ 1�1S1�1�1S1�1S1�1S1�1S1�1S1�1S1�1�1S1�1 1/1
<.1 :�1 0 Ç!À=»�¸¹ ¯�º¼­�¬ ¾ º�À ½ » Á Æ¡À Á  ¹ Æ ¹%½0¾ ­�º¼­�Æ¡º'% Á�¹ 1�1S1�1S1�1S1�1S1�1S1�1S1�1�1S1�1 1/1
<.1 :�198 Â ½QP À�·�Æ�¬ ¾ º�À ½ ­ Á ·�¯¼¬�­�À Á ·�® ¹ 1�1S1�1S1�1S1�1�1S1�1S1�1S1�1S1�1S1�1S1�1�1S1�1 1>?
<.1 :�1 : Â ½=¾�¹ ·�¿�·�¸¹%¾ ¬ ¾ º�À ½�¾�¹ ® ¾ À ½ º'% Á�¹ 1�1S1�1S1�1S1�1�1S1�1S1�1S1�1S1�1S1�1S1�1�1S1�1@?;8

<.19< ÉFÀ ½ ®�¯ Á ­�º�À ½�1S1�1S1�1S1�1S1�1�1S1�1S1�1S1�1S1�1S1�1�1S1�1S1�1S1�1S1�1S1�1S1�1�1S1�1@?>:

����� � ��)��0������� ��� �
'�1��)1"��� !�!� ��� %�)��(�!-!"�������� �����1��� '��"�)7-	�*� ���

� �5� � � � 
#� � � � � � 
#�)�=�#�)
 ���� �"! � �'� � � � �)���)���� � ������ ������ ���'&�� � � � ����� ��� � � � � �'&�� � � � �
=.1 , Â ½=¾ ·�À=» Á ® ¾ º�À ½ 1�1S1�1S1�1S1�1�1S1�1S1�1S1�1S1�1S1�1�1S1�1S1�1S1�1S1�1S1�1S1�1�1S1�1@?21
=.1 0 Â ½  ¹ ·�­�º�À ½¡¹%½ » ¹%Á Å�¸¹%¾ ¬'¿ ¹ ­6» Á ­=¸¹ º¼­�Æ ¹ » ¹ Ä�¬ ½ » ¹ ·�­ 1S1�1S1�1S1�1S1�1S1�1S1�1�1S1�1@?/.

=.1 0.1 , Â ½=¾ ·�À=» Á ® ¾ º�À ½ 1�1S1�1�1S1�1S1�1S1�1S1�1S1�1�1S1�1S1�1S1�1S1�1S1�1S1�1�1S1�1 .;A
=.1 0.1 0 -6¹ À=» ¹%¾ º¼®)µ�¬ ¾ ¬ 1S1�1�1S1�1S1�1S1�1S1�1S1�1�1S1�1S1�1S1�1S1�1S1�1S1�1�1S1�1 .;<
=.1 0.198 Ë�À�· 	�¬'·�»!Ç!À=» ¹ ¯�º ½ 4 1S1�1S1�1S1�1S1�1S1�1�1S1�1S1�1S1�1S1�1S1�1S1�1�1S1�1 .;<
=.1 0.1 : Â ½  ¹ ·�­�º�À ½ Ç ¹%¾ È�À=»�­ 1S1�1S1�1S1�1S1�1S1�1�1S1�1S1�1S1�1S1�1S1�1S1�1�1S1�1 .;=
=.1 0.19< Í ¹ ­ ¾�� º ¾ È!¬ Ï * ½=¾ È ¹%¾ º¼® Ï º�Æ Á ¯¼¬ ¾ º�À ½ 1S1�1�1S1�1S1�1S1�1S1�1S1�1S1�1�1S1�1 .21
=.1 0.19= ´6¿�¿�¯�º¼®%¬ ¾ º�À ½�¾ À ¾ È ¹ Ä�¬ ½ » ¹ ·�­6Â ½=¾�¹ · P ¹ ·�ÀI4�·�¬'Æ 1�1S1�1S1�1S1�1S1�1S1�1�1S1�1 ./.
=.1 0.1 1 Â ½  ¹ ·�­�º�À ½ À P:- « Ï µ�¬ ¾ ¬ 1S1�1S1�1S1�1S1�1�1S1�1S1�1S1�1S1�1S1�1S1�1�1S1�1 , A;8
=.1 0.19? - « Ï ¬ ½ »!Â ½=¾�¹ · P ¹ ·�ÀI4�·�¬'ÆuÉFÀ�Æ4Ì�º ½�¹ »4Â ½  ¹ ·�­�º�À ½ 1�1S1�1S1�1S1�1S1�1�1S1�1 , A;=
=.1 0.1 . Ï ¾ ·�À ½ 4�Ç!À ¾ º�À ½ µ�¬ ¾ ¬4Â ½  ¹ ·�­�º�À ½	� º ¾ È Ï ¯�º�¿ P ·�À�Æ -6¹ À=» ¹ ­ * 1�1S1�1�1S1�1 , A/.
=.1 0.1 , A µ6º¼­�® Á ­�­�º�À ½ 1S1�1S1�1�1S1�1S1�1S1�1S1�1S1�1�1S1�1S1�1S1�1S1�1S1�1S1�1�1S1�1 ,/, <
=.1 0.1 ,/, ÉFÀ ½ ®�¯ Á ­�º�À ½61S1�1S1�1�1S1�1S1�1S1�1S1�1S1�1�1S1�1S1�1S1�1S1�1S1�1S1�1�1S1�1 ,/, =

=.198 ÉFÀ ½ ®�¯ Á ­�º�À ½�1S1�1S1�1S1�1S1�1�1S1�1S1�1S1�1S1�1S1�1�1S1�1S1�1S1�1S1�1S1�1S1�1�1S1�1 ,/,#1
��
�� ���� � �.�#�'&�� � � � ���!���)
#+ � � � ��

��� ! �)� � ���� &�� � ��+ � ��� ���(�'&�� � � 5 �
121 , Â ½=¾ ·�À=» Á ® ¾ º�À ½ 1�1S1�1S1�1S1�1�1S1�1S1�1S1�1S1�1S1�1�1S1�1S1�1S1�1S1�1S1�1S1�1�1S1�1 ,�0 ,
121 0 ² Á ¿ ¾�Á · ¹ » ¹ ­ 8 ¿�·�º ½ ®�º�¿�¬ Á Å�­=¸¹ º¼­�Æ ¹ ­F» ¹ ¯¼¬4­=¸¹ % Á�¹%½ ® ¹ » ¹ ÉFÀ�¯ ? À�·�º ¾ À 1�1S1�1�1S1�1 ,�0>:

121 0.1 , Â ½=¾ ·�À=» Á ® ¾ º�À ½ 1�1S1�1�1S1�1S1�1S1�1S1�1S1�1�1S1�1S1�1S1�1S1�1S1�1S1�1�1S1�1 ,�0>:
121 0.1 0 µ�¬ ¾ ¬ 1�1S1�1S1�1S1�1�1S1�1S1�1S1�1S1�1S1�1�1S1�1S1�1S1�1S1�1S1�1S1�1�1S1�1 ,�0;=
121 0.198 Â ½  ¹ ­ ¾ º540¬ ¾ º�À ½ ­�®�È ¹ Æ ¹ 1�1S1�1S1�1S1�1S1�1�1S1�1S1�1S1�1S1�1S1�1S1�1�1S1�1 ,�0;?
121 0.1 : Í�È ¹#¾ 	�À�Æ�¬'º ½ ­�È�À=®DC�­�À P Ï ¹ ¿ ¾�¹ Æ4Ì ¹ · 0;= 1S1�1S1�1S1�1S1�1S1�1S1�1�1S1�1 , 8 ,
121 0.19< Í�È ¹ Ã�® ¾ À�Ì ¹ · , :�<�, < 6 0;8�¹  ¹%½=¾ 1�1S1�1S1�1�1S1�1S1�1S1�1S1�1S1�1S1�1�1S1�1 , < ,
121 0.19= Ï Á Æ¡Æ�¬'·&*�À P¤¾ È ¹ · ¹ ­ Á ¯ ¾ ­�¬ ½ »hÉFÀ ½ ®�¯ Á ­�º5 ¹ · ¹ Æ�¬'·&C�­ 1�1S1�1S1�1S1�1�1S1�1 , <;<
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12198 ÉFÀ ½ ®�¯ Á ­�º�À ½ 1�1�1S1�1S1�1S1�1S1�1S1�1�1S1�1S1�1S1�1S1�1S1�1�1S1�1S1�1S1�1S1�1S1�1�1 , </.
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?.1 , Â ½=¾ ·�À=» Á ® ¾ º�À ½ 1�1S1�1S1�1S1�1S1�1S1�1�1S1�1S1�1S1�1S1�1S1�1�1S1�1S1�1S1�1S1�1S1�1�1 , =;8
?.1 0 Â@Æ�¬
4 ¹ ·�º ¹ » ¹ ­�·�¬�»=º¼¬ ¾ º�À ½ ­�È�¬ Á�¾�¹ ­ P ·�¸¹ % Á�¹%½ ® ¹ ­ 1S1�1S1�1S1�1�1S1�1S1�1S1�1S1�1S1�1�1 , =;8
?.198 Ã6Ì�­ ¹ ·& �¬ ¾ º�À ½ ­ 1�1S1�1S1�1S1�1S1�1S1�1�1S1�1S1�1S1�1S1�1S1�1�1S1�1S1�1S1�1S1�1S1�1�1 , =;=
?.1 : ÉFÀ ½ ®�¯ Á ­�º�À ½ 1�1�1S1�1S1�1S1�1S1�1S1�1�1S1�1S1�1S1�1S1�1S1�1�1S1�1S1�1S1�1S1�1S1�1�1 ,#1#0
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..1 , Â ½=¾ ·�À=» Á ® ¾ º�À ½ 1�1S1�1S1�1S1�1S1�1S1�1�1S1�1S1�1S1�1S1�1S1�1�1S1�1S1�1S1�1S1�1S1�1�1 ,#1>8
..1 0 Ä ¹ ­�Æ¡À=»�Ê¹ ¯ ¹ ­ ¾ È�¸¹ À�·�º'% Á�¹ ­ ¹%¾ ­ ¹ Æ¡º + ¹ Æ4¿�º�·�º5% Á�¹ ­ 1�1S1�1S1�1�1S1�1S1�1S1�1S1�1S1�1�1 ,#1>8
..198 Ä ¹ ­�¯�À�º¼­�»#"ä¬ ¾�¾ ¸¹%½=Á ¬ ¾ º�À ½ 1S1�1S1�1S1�1�1S1�1S1�1S1�1S1�1S1�1�1S1�1S1�1S1�1S1�1S1�1�1 ,#1>=
..1 : µ!¸¹%¾�¹ ·�Æ¡º ½ ¬ ¾ º�À ½¡¹ Æ¡¿�º�·�º'% Á�¹ » ¹ ¯¼¬�» Á ·�¸¹%¹ » Á Æ¡À Á  ¹ Æ ¹%½=¾ ­�º¼­�Æ¡º'% Á�¹ 1�1S1�1S1�1�1 ,#1>=

..1 :�1 , Â ½=¾ ·�À=» Á ® ¾ º�À ½ 1�1S1�1S1�1S1�1�1S1�1S1�1S1�1S1�1S1�1�1S1�1S1�1S1�1S1�1S1�1�1 ,#1/1
..1 :�1 0 Ï ¾ ·�À ½ 4	4�·�À Á�½ »�Æ¡À ¾ º�À ½ »�¬ ¾ ¬'Ì�¬�­ ¹ 1�1S1�1S1�1S1�1�1S1�1S1�1S1�1S1�1S1�1�1 ,#1>?
..1 :�198 µ ¹ ? ½ º ¾ º�À ½ À P ­ ¾ ·�À ½ 4�4�·�À Á�½ »!Æ¡À ¾ º�À ½ » Á ·�¬ ¾ º�À ½ 1�1S1�1S1�1S1�1S1�1S1�1�1 ,#1#.
..1 :�1 : ±�Æ¡¿�º�·�º¼®%¬'¯�Æ¡À=» ¹ ¯ P À�·�­ ¾ ·�À ½ 44Æ¡À ¾ º�À ½ » Á ·�¬ ¾ º�À ½ 1�1S1�1S1�1S1�1S1�1S1�1�1 ,#1#.
..1 :�19< ÉFÀ ½ ®�¯ Á ­�º�À ½ ­ 1�1S1�1S1�1S1�1�1S1�1S1�1S1�1S1�1S1�1�1S1�1S1�1S1�1S1�1S1�1�1 , ?>:

..19< ÉFÀ ½ ®�¯ Á ­�º�À ½ 1�1�1S1�1S1�1S1�1S1�1S1�1�1S1�1S1�1S1�1S1�1S1�1�1S1�1S1�1S1�1S1�1S1�1�1 , ?;<
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Ä ¹ ­ ¾ · ¹ Æ4Ì�¯ ¹ Æ ¹�½=¾ ­�» ¹�¾�¹ ·�· ¹ ­ Á ·& ¹%½=Á ­&·�¸¹ ® ¹ Æ¡Æ ¹%½=¾ ¿�·%Ê¹ ­�» ¹ 4�·�¬ ½ » ¹ ­F¬
4I4�¯�À�Æ�¸¹ ·�¬ ¾ º�À ½ ­ G B�À�Ì�¸¹2<
30¬'¿�À ½=<�,�./.;<") Â/M%Æ¡º ¾!< Í Á ·D% Á º ¹2< ,�././.") ÉFÈ�ºCÉFÈ�º < Í�¬'º 	�¬ ½=< ,�././.") ´ ¾ È&Ê¹%½�¹ ­ <I- ·%Ê¹ ® ¹2< ,�././.2H�½ À Á ­�·�¬'¿Q+
¿ ¹ ¯�¯ ¹%½=¾ % Á " Á�½ ­=¸¹ º¼­�Æ ¹ ¿ ¹%Á�¾6¾�Á�¹ ·�» ¹#½ À�Æ4Ì�· ¹%Á ­ ¹ ­�¿ ¹ ·�­�À ½�½�¹ ­ ¹%¾ ¿�·�À
 0À.% Á�¹ ·�»#"�¸¹%½ À�·�Æ ¹ ­�»�¸¹ 4 (¬ ¾ ­ 1
Ë�¬ Á�¾�¹ » ¹ ¿�À Á  0À�º�·F¿�·�¸¹ »=º�· ¹ ¯ ¹ ­�­=¸¹ º¼­�Æ ¹ ­ ¹%¾�¹%½ ®�À�· ¹ Æ¡À�º ½ ­�» ¹ ¯ ¹ ­�®�À ½=¾ · (À�¯ ¹ · <'½ À Á ­�­�À�Æ¡Æ ¹ ­�À�Ì�¯�º54�¸¹ ­
» ¹ ¯ ¹ ­�­ Á Ì�º�· 1
Í&À Á�¾�¹8P À�º¼­ < ® ¹)½ " ¹ ­ ¾ ¿�¬�­�¿�¬'·�® ¹ % Á�¹)½ À Á ­6­�À�Æ¡Æ ¹ ­�º ½ ®%¬'¿�¬'Ì�¯ ¹ ­�»#"ä¬
4�º�·�®�À ½=¾ · ¹ ¯/"�¸¹ Æ¡º¼­�­�º�À ½ » ¹ ­

À ½ » ¹ ­�­�º¼­�Æ¡º'% Á�¹ ­0% Á�¹¡½ À Á ­ ½�¹ ¿�À Á  0À ½ ­#¿�¬�­ ½ À Á ­#¿�·�À ¾ ¸¹ 4 ¹ ·4» ¹ ­ ¹ O ¹%¾ ­S% Á " ¹ ¯�¯ ¹ ­�¿�·�À
 0À.% Á�¹%½=¾!1
µ�¬ ½ ­�® ¹ Ì Á�¾!< º�¯ ¹ ­ ¾�½ ¸¹ ® ¹ ­�­�¬'º�· ¹ »#"�¸¹%¾�Á »=º ¹ ·&¯ ¹ ­&­�À Á ·�® ¹ ­�» ¹ ­�­=¸¹ º¼­�Æ ¹ ­ 1 Â@¯ P ¬ Á�¾ ®%¬'·�¬�® ¾ ¸¹ ·�º¼­ ¹ ·�¬ Á Æ¡º ¹%Á Å
¯/"ä¬�® ¾ º5 =º ¾ ¸¹ » ¹ ­�­=¸¹ º¼­�Æ ¹ ­ ¹%¾ ¯ ¹ ­&À ½ » ¹ ­�% Á " º�¯¼­#4�¸¹%½ Ê¹ · ¹%½=¾ ¿�À Á ·4¸¹  =º ¾�¹ ·�» ¹ ®�À ½ ­ ¾ · Á º�· ¹ » ¹ ­�º ½ ­ ¾ ¬'¯�¯¼¬ ¾ º�À ½ ­
Ê¬�·�º¼­&% Á�¹ »�¬ ½ ­6» ¹ ­KM%À ½�¹ ­#Ê¬ P À�· ¾ ¬'¯%¸¹ ¬ ¹%¾ »�¸¹ ? ½ º�·6» ¹ ­ ½ À�·�Æ ¹ ­F¿�¬'·�¬�­�º¼­�Æ¡º'% Á�¹ ­ 1
± ½ ¿�¯ Á ­6» ¹ ® ¹%¾ À�Ì 9 ¹ ® ¾ º P ¬'¿�¿�¯�º'% Á ¸¹ ¬ Á ·�º¼­&% Á�¹ ­�º¼­�Æ¡º'% Á�¹2< º�¯ ¹ ­ ¾6¾ ·%Ê¹ ­ ¹ Å�®�º ¾ ¬ ½=¾ » ¹ ®�È ¹ ·�®�È ¹ ·)Ê¬

»�¸¹ ®�·�º�· ¹ ¯ ¹ ­�¿�·�À=® ¹ ­�­ Á ­A% Á º#4�À Á  ¹ · ½�¹%½=¾ ¯¼¬#· Á ¿ ¾�Á · ¹ ­�º¼­�Æ¡º'% Á�¹21
J ½ ­=¸¹ º¼­�Æ ¹)½ " ¹ ­ ¾ ¿�¬�­6À�Ì�­ ¹ ·& �¬'Ì�¯ ¹ »=º�· ¹ ® ¾�¹ Æ ¹%½=¾ ¿ Á º¼­&% Á " º�¯�­ ¹ ¿�·�À=» Á º ¾6¹%½ ¿�·�À P À ½ » ¹%Á · 1 Â@¯ ¹ ­ ¾

»=À ½ ® ¾ ·%Ê¹ ­¡º�Æ¡¿�À�· ¾ ¬ ½=¾ »#" Á�¾ º�¯�º¼­ ¹ ·�» ¹ ­�­�º54 ½ ¬ Á Å+»�¸¹%¾�¹ ® ¾ ¸¹ ­ ¹%½ ­ Á · P ¬�® ¹ ¿�À Á ·h»�¸¹ ®�·�º�· ¹ ¬ Á Æ¡º ¹%Á Å
®�À�Æ¡Æ ¹%½=¾ ­ " º ½ º ¾ º ¹2< ­ ¹ »�¸¹  ¹ ¯�À�¿�¿ ¹�¹%¾ ­ "ä¬'·�· (¹%¾�¹)Á�½ ­=¸¹ º¼­�Æ ¹21
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É ¹%¾�¾�¹!¾ È&Ê¹ ­ ¹ ®�À ½ ® ¹ · ½�¹ ¯/"�¸¹%¾�Á » ¹ » ¹ ­�Æ�¸¹ ®%¬ ½ º¼­�Æ ¹ ­¡Ê¬h¯¼¬ ­�À Á ·�® ¹ » ¹ ­4­=¸¹ º¼­�Æ ¹ ­ 1 µ6º5 ¹ ·�­ ¾ *=¿ ¹ ­
»#" º ½QP À�·�Æ�¬ ¾ º�À ½ ­ < · ¹ ® Á�¹ º�¯�¯�º ¹ ­)¿�·%Ê¹ ­4» ¹ ­¡­=¸¹ º¼­�Æ ¹ ­ < À ½=¾ ¸¹%¾ ¸¹!Á�¾ º�¯�º¼­=¸¹%¹ ­#¿�À Á ·¡¯ ¹ ­�¸¹%¾�Á »=º ¹ · 1 Ï ¹ ¯�À ½ ¯¼¬
% Á ¬'¯�º ¾ ¸¹ » ¹ ­�»=À ½�½ ¸¹%¹ ­6¿�·�À=®�È ¹ ­ < » ¹ ­6Æ�¸¹%¾ È�À=» ¹ ­A% Á º�¿ ¹ ·�Æ ¹%¾�¾�¹%½=¾ » ¹ Æ¡º ¹%Á Å�®�À ½�½ ¬ (	�¾ · ¹ ¯¼¬¡­�À Á ·�® ¹
À ½=¾ ¸¹%¾ ¸¹ »�¸¹  ¹ ¯�À�¿�¿�¸¹%¹ ­ 6

2 ¯ ¹ ­6»=À=® Á Æ ¹%½=¾ ­�È�º¼­ ¾ À�·�º'% Á�¹ ­ ¹%¾ ¯ ¹ ­6»�¸¹ 4 (¬ ¾ ­ G »=À ½�½ ¸¹%¹ ­6Æ�¬�®�·�À0­�º¼­�Æ¡º'% Á�¹ ­ H ¿ ¹ ·�Æ ¹%¾�¾�¹%½=¾ »#" ¹ ­ +
¾ º�Æ ¹ ·F¯¼¬ ¾ ¬'º�¯�¯ ¹�¹%¾ ¯¼¬#¯�À=®%¬'¯�º¼­�¬ ¾ º�À ½ » ¹ ­�­=¸¹ º¼­�Æ ¹ ­F¬ ½ ®�º ¹%½ ­ 1



� � � ���


������+I�#� ���(���� ���� 

� �'�

2 ¯ ¹ ­)Æ ¹ ­ Á · ¹ ­�» ¹ ­#»�¸¹8P À�·�Æ�¬ ¾ º�À ½ ­#» ¹ ¯¼¬!­ Á · P ¬�® ¹ » ¹ ¯¼¬ ¾�¹ ·�· ¹ G »=À ½�½ ¸¹%¹ ­�4�¸¹ À=»�¸¹ ­�º'% Á�¹ ­ H ¿ ¹ ·R+
Æ ¹%¾�¾�¹%½=¾ » ¹ · ¹ Æ¡À ½=¾�¹ ·�Ê¬¡¯¼¬¡¯�À=®%¬'¯�º¼­�¬ ¾ º�À ½ » ¹ ­ P ¬'º�¯�¯ ¹ ­ ¹%¾ Ê¬¡¯¼¬�»=º¼­ ¾ ·�º�Ì Á�¾ º�À ½ » Á 4�¯�º¼­�­ ¹ Æ ¹%½=¾
­ Á ·�® ¹ ¯�¯ ¹ ­ + ®�º 1

2 ¯ ¹ ­�À ½ » ¹ ­�­�º¼­�Æ¡º'% Á�¹ ­ ¹%½ · ¹ 4�º¼­ ¾ ·�¸¹%¹ ­�¿�·%Ê¹ ­�» ¹ ¯¼¬�­�À Á ·�® ¹�G Æ¡À Á  ¹ Æ ¹�½=¾ ­ P À�· ¾ ­ H ­�À ½=¾ »#" Á�½�¹�¾ ·%Ê¹ ­
4�·�¬ ½ » ¹ ·�º¼®�È ¹ ­�­ ¹¡¹%¾ ¿ ¹ ·�Æ ¹%¾�¾�¹%½=¾ » ¹ P ¬'º�· ¹�Á�½�¹ » ¹ ­�®�·�º�¿ ¾ º�À ½ ®�º ½ ¸¹ Æ�¬ ¾ º'% Á�¹ » ¹ ¯¼¬!· Á ¿ ¾�Á · ¹
­�º¼­�Æ¡º'% Á�¹21

Ï Á ·�® ¹%¾�¾�¹ Ì�¬�­ ¹ » ¹6¾ ·�¬! �¬'º�¯ < » ¹ ­ ¾�¹ ®�È ½ º'% Á�¹ ­�¿ ¹ ·�Æ ¹%¾�¾ ¬ ½=¾ »#" ¹ ­ ¾ º�Æ ¹ ·�¯ ¹ ­�®%¬'·�¬�® ¾ ¸¹ ·�º¼­ ¾ º'% Á�¹ ­)4�¸¹ ÀL+
Æ�¸¹%¾ ·�º'% Á�¹ ­ ¹%¾ ®�º ½ ¸¹ Æ�¬ ¾ º'% Á�¹ ­6» ¹ ­#­�À Á ·�® ¹ ­)­�º¼­�Æ¡º'% Á�¹ ­�Ê¬�¿�¬'· ¾ º�·#» ¹ ­#»=À ½�½ ¸¹%¹ ­#» ¹ ®�È�¬'Æ¡¿h¿�·�À=®�È ¹
À ½=¾ ¸¹%¾ ¸¹ Æ¡º¼­ ¹ ­�¬ Á ¿�À�º ½=¾6¹%¾ ¬'¿�¿�¯�º'% Á ¸¹%¹ ­�Ê¬4» ¹ ­�­=¸¹ º¼­�Æ ¹ ­�·�¸¹ ® ¹%½=¾ ­ 1
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É ¹%¾�¾�¹�¾ È&Ê¹ ­ ¹ ­ "ä¬'· ¾ º¼® Á ¯ ¹ ¬ Á�¾ À Á ·4» ¹ % Á ¬ ¾ · ¹ ¿�¬'· ¾ º ¹ ­ 1 µ�¬ ½ ­�¯¼¬�¿�¬'· ¾ º ¹ Â <�½ À Á ­ ¹ Å=¿�À0­�À ½ ­�¯ ¹ ­
¿�·�À�Ì�¯%¸¹ Æ�¬ ¾ º'% Á�¹ ­6¯�º%¸¹%¹ ­4Ê¬�¯/"�¸¹  �¬'¯ Á ¬ ¾ º�À ½ » ¹ ¯/"ä¬'¯%¸¹ ¬�­�º¼­�Æ¡º'% Á�¹�¹%¾ Ê¬!¯¼¬�®�À ½�½ ¬'º¼­�­�¬ ½ ® ¹ » ¹ ¯¼¬!­�À Á ·�® ¹21
µ�¬ ½ ­)¯¼¬�¿�¬'· ¾ º ¹ Â�Â <�½ À Á ­)¿�·�¸¹ ­ ¹%½=¾ À ½ ­#» ¹ ­ ¾�¹ ®�È ½ º'% Á�¹ ­6¿ ¹ ·�Æ ¹%¾�¾ ¬ ½=¾ » ¹ ¿�·�¸¹ ®�º¼­ ¹ ·�¯ ¹ ­)®%¬'·�¬�® ¾ ¸¹ ·�º¼­ +
¾ º'% Á�¹ ­&¿�·�º ½ ®�º�¿�¬'¯ ¹ ­&» ¹ ¯¼¬�­�À Á ·�® ¹21 µ�¬ ½ ­�¯¼¬�¿�¬'· ¾ º ¹ Â�Â�Â <'½ À Á ­�¿�·�¸¹ ­ ¹%½=¾ À ½ ­ Á�½�¹ Æ�¸¹%¾ È�À=» ¹ »#" º�Æ�¬
4 ¹ ·�º ¹
¹%½ » ¹%Á Å+¸¹%¾ ¬'¿ ¹ ­)» ¹ ¯¼¬¡®�º ½ ¸¹ Æ�¬ ¾ º'% Á�¹ » ¹ ¯¼¬4· Á ¿ ¾�Á · ¹21 ± ½ ? ½=< »�¬ ½ ­�¯¼¬¡¿�¬'· ¾ º ¹ Â EF<�½ À Á ­ ½ À Á ­�º ½ +
¾ ¸¹ · ¹ ­�­�À ½ ­F¬ Á Å�®%¬'·�¬�® ¾ ¸¹ ·�º¼­ ¾ º'% Á�¹ ­�» ¹ ­�­�º54 ½ ¬ Á Å4» ¹ ®�È�¬'Æ¡¿#¿�·�À=®�È ¹�¹%¾ Ê¬6¯¼¬6¿�È.*�­�º'% Á�¹ » ¹ ¯¼¬6· Á ¿ ¾�Á · ¹21

Ä�¬¡¿�¬'· ¾ º ¹ Â6­ ¹ ®�À�Æ¡¿�À0­ ¹ » ¹ » ¹%Á Åh®�È�¬'¿�º ¾ · ¹ ­ 1 µ�¬ ½ ­�¯ ¹ ®�È�¬'¿�º ¾ · ¹ ,I<�½ À Á ­�¿�·�¸¹ ­ ¹%½=¾ À ½ ­�¯/"ä¬'¯%¸¹ ¬
­�º¼­�Æ¡º'% Á�¹)¹%¾ ¯/" º ½=¾ ¸¹ · (¹%¾ » ¹ ­h¸¹%¾�Á » ¹ ­�» ¹ ­�À Á ·�® ¹ ¿�À Á ·#­�À ½ ¸¹  �¬'¯ Á ¬ ¾ º�À ½h¹%¾)Á�½�¹ ®�À�Æ¡¿�·�¸¹ È ¹%½ ­�º�À ½ » Á
¿�È�¸¹%½ À�ÆhÊ¹%½�¹21 µ�¬ ½ ­�¯ ¹ ®�È�¬'¿�º ¾ · ¹�0�½ À Á ­�¿�·�¸¹ ­ ¹%½=¾ À ½ ­�¯ ¹ ­�»=À ½�½ ¸¹%¹ ­6» ¹ ®�È�¬'Æ¡¿¡¿�·�À=®�È ¹)¹%¾ ¯¼¬ P ¬ N®�À ½
» ¹ ¯ ¹ ­ Á�¾ º�¯�º¼­ ¹ ·�¿�À Á ·�¬�®%®�¸¹ » ¹ ·4Ê¬�» ¹ ­�º ½QP À�·�Æ�¬ ¾ º�À ½ ­�­ Á ·)¯ ¹ ­)¬�­�¿ ¹ ® ¾ ­)­ ¾ ¬ ¾ º'% Á�¹ ­ ¹%¾ ®�º ½ ¸¹ Æ�¬ ¾ º'% Á�¹ ­
» ¹ ¯¼¬4­�À Á ·�® ¹ ­�º¼­�Æ¡º'% Á�¹21 Ä ¹ ¯ ¹ ® ¾�¹%Á ·6¬! ¹ · ¾ º�¿�À Á ·�·�¬�­ ¹ ®�À ½=¾�¹%½=¾�¹ ·6» ¹ ¯�º�· ¹ ¯ ¹ ­�®�À ½ ®�¯ Á ­�º�À ½ ­6» ¹ ® ¹ ­
» ¹%Á Å�®�È�¬'¿�º ¾ · ¹ ­�¬! �¬ ½=¾ » ¹ ¿�¬�­�­ ¹ ·�Ê¬#¯¼¬�¿�¬'· ¾ º ¹ ­ Á º5 �¬ ½=¾�¹21

Ä�¬)¿�¬'· ¾ º ¹ Â�Â�» ¹ ® ¹%¾�¾�¹�¾ È&Ê¹ ­ ¹6¹ ­ ¾ ®�À ½ ­�¬�®�·�¸¹%¹ Ê¬)¯/"�¸¹%¾�Á » ¹ » ¹ ­F®%¬'·�¬�® ¾ ¸¹ ·�º¼­ ¾ º'% Á�¹ ­�¿�·�º ½ ®�º�¿�¬'¯ ¹ ­�» ¹ ¯¼¬
­�À Á ·�® ¹21 µ�¬ ½ ­�¯ ¹ ®�È�¬'¿�º ¾ · ¹�8.< ¯¼¬�Æ�¬
4 ½ º ¾�Á » ¹F¹%¾ ¯¼¬�¿�·�À P À ½ » ¹%Á ·F» ¹ ®�º ½ %�­=¸¹ º¼­�Æ ¹ ­ P ·�¬ ½$N®%¬'º¼­�­�À ½=¾�¹ ­ ¾ º +
Æ�¸¹%¹ ­�Ê¬�¯/"ä¬'º¼» ¹ » ¹ »=À ½�½ ¸¹%¹ ­F»#" º ½=¾�¹%½ ­�º ¾ ¸¹21 É ¹%¾�¾�¹ ¸¹%¾�Á » ¹�½ À Á ­F¬)¿ ¹ ·�Æ¡º¼­�» ¹  �¬'¯�º¼» ¹ · < ­ Á ·�» ¹ ­F­=¸¹ º¼­�Æ ¹ ­
·�¸¹ ® ¹%½=¾ ­ < » ¹ ­)Æ�¸¹%¾ È�À=» ¹ ­�Æ�¬�®�·�À0­�º¼­�Æ¡º'% Á�¹ ­ 1 É ¹ ­)Æ�¸¹%¾ È�À=» ¹ ­)­�À ½=¾!<�¹%½ 4�¸¹%½ ¸¹ ·�¬'¯ <&Á�¾ º�¯�º¼­=¸¹%¹ ­)»�¬ ½ ­#¯ ¹
®%¬�­�» ¹ ­=¸¹ º¼­�Æ ¹ ­�È�º¼­ ¾ À�·�º'% Á�¹ ­�¿�À Á ·6¬�®%®�¸¹ » ¹ ·F¬ Á Å¡®%¬'·�¬�® ¾ ¸¹ ·�º¼­ ¾ º'% Á�¹ ­�¿�·�º ½ ®�º�¿�¬'¯ ¹ ­�» ¹ ­�­�À Á ·�® ¹ ­ 1 µ�¬ ½ ­
¯ ¹ ®�È�¬'¿�º ¾ · ¹	:�<&½ À Á ­ Á�¾ º�¯�º¼­�À ½ ­6¯ ¹ ­�»=À ½�½ ¸¹%¹ ­)» ¹ Æ¡À Á  ¹ Æ ¹%½0¾:P À�· ¾ ¿�À Á ·�®�À ½=¾ ·�¬'º ½ »=· ¹ ¯ ¹ ¿�¯¼¬ ½ » ¹
P ¬'º�¯�¯ ¹ % Á º�¬ 9 À Á ¸¹ ¯�À�·�­F» Á ­=¸¹ º¼­�Æ ¹ » ¹ Ã�¬'Å�¬�®%¬ G Ç ¹ Å=º'% Á�¹2<;8;A ­ ¹ ¿ ¾�¹ Æ4Ì�· ¹�,�././.2HF¹%¾ ¯¼¬)»=º¼­ ¾ ·�º�Ì Á�¾ º�À ½
» Á 4�¯�º¼­�­ ¹ Æ ¹%½=¾ ¬'º ½ ­�º)% Á�¹ ¯¼¬#»=º�· ¹ ® ¾ º5 =º ¾ ¸¹ » ¹ ¯¼¬)· Á ¿ ¾�Á · ¹21 µ�¬ ½ ­�¯ ¹ ®�È�¬'¿�º ¾ · ¹�<.<�½ À Á ­�¬! 0À ½ ­ Á�¾ º�¯�º¼­=¸¹
» ¹ ­�¬�®%®�¸¹ ¯%¸¹ ·�ÀI4�·�¬'Æ¡Æ ¹ ­�» ¹ ®�È�¬'Æ¡¿¡¿�·�À=®�È ¹ ¿�À Á ·!¸¹%¾�Á »=º ¹ ·�¯ ¹ ­=¸¹ º¼­�Æ ¹ » ¹ ÉFÈ�¬'Æ¡À�¯�º G Â ½ » ¹2< 0;? Æ�¬'·�­



� ���


������+I�#� ���(���� ���� 

� �'� � �

,�././.2HD1 ³6À Á ­ ½ À Á ­)­�À�Æ¡Æ ¹ ­�¿�·�º ½ ®�º�¿�¬'¯ ¹ Æ ¹%½=¾ ¬ ¾�¾ ¬�®�È�¸¹ ­�Ê¬�­�¬! 0À�º�·�­�º�¯ ¹ ­=¸¹ º¼­�Æ ¹ ¬! �¬'º ¾�¹%Á ¯�º ¹%Á ­ Á ·
¯ ¹ »�¸¹ ®�À�¯�¯ ¹ Æ ¹%½0¾ È�º�Æ�¬'¯¼¬!* ¹%½ À Á ­ Á · Á�½ ®�È ¹  �¬ Á ®�È ¹ Æ ¹%½=¾ Ê¬4¿�¯ Á ­ P À�· ¾ ¿ ¹%½ »�¬
4 ¹21 É ¹%¾�¾�¹ ¸¹%¾�Á » ¹#¹ ­ ¾
º�Æ¡¿�À�· ¾ ¬ ½=¾�¹ ¿�À Á · ¹ ­ ¾ º�Æ ¹ ·F¬ Á Æ¡º ¹%Á Å#¯ ¹ ·�º¼­&% Á�¹ ­�º¼­�Æ¡º'% Á�¹ » ¹ ® ¹%¾�¾�¹ ·�¸¹ 4�º�À ½ » Á¡½ À�·�»¡» ¹ ¯/"äÂ ½ » ¹ À�ÊÁ
­ ¹ ­�º ¾�Á�¹%½=¾ » ¹%Á Å4Ì�¬'·�·�¬
4 ¹ ­6º�Æ¡¿�À�· ¾ ¬ ½=¾ ­ 1

Ä�¬�¿�¬'· ¾ º ¹ Â�Â�Â�» Á Æ�¬ ½=Á ­�®�·�º ¾�¹ ­ ¾ ®�À ½ ­�¬�®�·�¸¹%¹ Ê¬�¯/" º ½  ¹ ·�­�º�À ½)¹%½ » ¹%Á Åv¸¹%¾ ¬'¿ ¹ ­F» ¹ ¯¼¬)®�º ½ ¸¹ Æ�¬ ¾ º'% Á�¹
» ¹ ¯¼¬)· Á ¿ ¾�Á · ¹21 µ�¬ ½ ­�¯¼¬)¿�· ¹ Æ¡º@Ê¹ · ¹ ¸¹%¾ ¬'¿ ¹2<=½ À Á ­6»�¸¹%¾�¹ ·�Æ¡º ½ À ½ ­�¯ ¹ ­�®%¬'·�¬�® ¾ ¸¹ ·�º¼­ ¾ º'% Á�¹ ­F­ ¾ ¬ ¾ º'% Á�¹ ­�» ¹
¯¼¬v­�À Á ·�® ¹ Ê¬v¯/"ä¬'º¼» ¹ » ¹ ­¡»=À ½�½ ¸¹%¹ ­�4�¸¹ À=»�¸¹ ­�º'% Á�¹ ­ 1 µ�¬ ½ ­¡¯¼¬v» ¹%Á Å=º@Ê¹ Æ ¹ ¸¹%¾ ¬'¿ ¹2<�½ À Á ­�¬�®%®�¸¹ »=À ½ ­hÊ¬
¯/" È�º¼­ ¾ À�º�· ¹ » Á 4�¯�º¼­�­ ¹ Æ ¹%½=¾�¹%½ º ½=¾ ·�À=» Á º¼­�¬ ½=¾ ¯ ¹ ­�»=À ½�½ ¸¹%¹ ­�» ¹ Æ¡À Á  ¹ Æ ¹�½=¾ P À�· ¾ »�¬ ½ ­�¯/" º ½  ¹ ·�­�º�À ½=1
«�À Á ·4·�¸¹ ¬'¯�º¼­ ¹ ·�® ¹ 4 ¹%½ · ¹ »#"�¸¹%¾�Á » ¹ º�¯ P ¬ Á�¾ ¿�À0­�­=¸¹ » ¹ ·hÊ¬h¯¼¬ P À�º¼­�» ¹ ­4»=À ½�½ ¸¹%¹ ­S4�¸¹ À=»�¸¹ ­�º'% Á�¹ ­ ¹%¾ » ¹
Æ¡À Á  ¹ Æ ¹�½=¾ P À�· ¾ Ì�º ¹%½ ·�¸¹ ¿�¬'· ¾ º ¹ ­�­�¿�¬ ¾ º¼¬'¯ ¹ Æ ¹%½=¾!1 µ�¬ ½ ­�¯ ¹ ®�È�¬'¿�º ¾ · ¹�=.<�½ À Á ­)¬! 0À ½ ­A �¬'¯�º¼»�¸¹ ® ¹%¾�¾�¹
¾�¹ ®�È ½ º'% Á�¹ »#" º�Æ�¬
4 ¹ ·�º ¹�¹%½ » ¹%Á Å3¸¹%¾ ¬'¿ ¹ ­�»�¬ ½ ­F¯ ¹ ®%¬�­�» Á ­=¸¹ º¼­�Æ ¹ » ¹ Ä�¬ ½ » ¹ ·�­ G É�¬'¯�º P À�· ½ º ¹2< 0;?:9 Á º ½
,�././02HD1 ³6À Á ­F¬! 0À ½ ­�Æ¡À=»�¸¹ ¯�º¼­=¸¹ ¯/"�¸¹  0À�¯ Á�¾ º�À ½ » ¹ ¯¼¬6· Á ¿ ¾�Á · ¹�¹%½ Æ ¹%¾�¾ ¬ ½=¾�¹%½ ¸¹  =º¼» ¹%½ ® ¹ ¯ ¹ ­) �¬'·�º¼¬ ¾ º�À ½ ­
­�¿�¬ ¾ º�ÀL+ ¾�¹ Æ¡¿�À�· ¹ ¯�¯ ¹ ­6» Á 4�¯�º¼­�­ ¹ Æ ¹%½=¾!1 Ä)" º�Æ�¬
4 ¹ ·�º ¹ ¿�·�¸¹ ®�º¼­ ¹ » ¹ ¯¼¬¡· Á ¿ ¾�Á · ¹ ¬'º ½ ­�º�À�Ì ¾�¹%½=Á�¹2<�½ À Á ­)¬
¿ ¹ ·�Æ¡º¼­�» ¹ ®�À ½ ®�¯ Á · ¹ % Á�¹ ¯ ¹ ­=¸¹ º¼­�Æ ¹ » ¹ Ä�¬ ½ » ¹ ·�­�¬ Á�½�¹ ¿�·�À�¿�¬
40¬ ¾ º�À ½ È�¸¹%¾ ¸¹ ·�ÀI4�Ê¹%½�¹21 É ¹ ­=¸¹ º¼­�Æ ¹ ¬
®%¬�­�­=¸¹ ¿�¯ Á ­�º ¹%Á ·�­6­ ¹ 4�Æ ¹%½=¾ ­�» ¹;P ¬'º�¯�¯ ¹)¹%¾6½ À Á ­�· ¹ Æ�¬'·D% Á À ½ ­ % Á�¹ ¯¼¬4· Á ¿ ¾�Á · ¹ ­ ¹ Æ4Ì�¯ ¹ ¬�®%®�¸¹ ¯%¸¹ · ¹ · ¹%¾
(¹%¾ · ¹ ¿�¯ Á ­�º�Æ¡¿�À�· ¾ ¬ ½=¾�¹ ­ Á ·#¯ ¹ ­)­ ¹ 4�Æ ¹%½=¾ ­6Ì�º ¹%½ º¼» ¹%½=¾ º ? ¸¹ ­0% Á�¹ »�¬ ½ ­#¯ ¹ ­0M%À ½�¹ ­)» ¹ · ¹ ¯¼¬'º¼­�À�ÊÁ ¬ Á
®�À ½=¾ ·�¬'º�· ¹�¹ ¯�¯ ¹ ­ ¹ Æ4Ì�¯ ¹ ·�¬'¯ ¹%½=¾ º�· ¹%¾ (¹%¾ · ¹ » ¹ ¿�¯ Á ­ P ¬'º�Ì�¯ ¹ ¬'Æ¡¿�¯�º ¾�Á » ¹21 ± ½ ­ Á º ¾�¹2< »�¬ ½ ­�¯ ¹ ®�È�¬'¿�º ¾ · ¹�12<
½ À Á ­¡¬! 0À ½ ­4¬'¿�¿�¯�º'% Á ¸¹ ¯/" º ½  ¹ ·�­�º�À ½v¹%½ » ¹%Á Å�¸¹%¾ ¬'¿ ¹ ­4¬ Á Å ¾ ·�À�º¼­�¸¹  �¸¹%½�¹ Æ ¹%½=¾ ­�¿�·�º ½ ®�º�¿�¬ Á Å�» ¹ ¯¼¬
­=¸¹ % Á�¹%½ ® ¹ ­�º¼­�Æ¡º'% Á�¹ » ¹ ÉFÀ�¯ ? À�·�º ¾ À G Â ¾ ¬'¯�º ¹ ® ¹%½=¾ ·�¬'¯ ¹2<�,�./.21 + .;?2HD1 ³6À Á ­)¬! 0À ½ ­)¬ ¾�¾�¹ º ½=¾ ¯ ¹ ­�¯�º�Æ¡º ¾�¹ ­
»#"ä¬'¿�¿�¯�º¼®%¬'Ì�º�¯�º ¾ ¸¹ » ¹)½ À ¾ · ¹ Æ�¸¹%¾ È�À=» ¹ ¯�À�·�­�» ¹ ¯/"�¸¹%¾�Á » ¹ » ¹ ® ¹ ­�­=¸¹ º¼­�Æ ¹ ­ 1

Ä�¬4¿�¬'· ¾ º ¹ Â E » Á Æ�¬ ½=Á ­�®�·�º ¾�¹ ­ ¾ ®�À ½ ­�¬�®�·�¸¹%¹ Ê¬�¯¼¬4®%¬'·�¬�® ¾ ¸¹ ·�º¼­�¬ ¾ º�À ½ » Á Æ¡À Á  ¹ Æ ¹�½=¾ ­�º¼­�Æ¡º'% Á�¹
¹%½ ®�È�¬'Æ¡¿�¿�·�À=®�È ¹�¹%¾ Ê¬)¯¼¬�¿�È.*�­�º'% Á�¹ » ¹ ¯¼¬)· Á ¿ ¾�Á · ¹21 µ�¬ ½ ­F¯ ¹ ®�È�¬'¿�º ¾ · ¹�?.<0½ À Á ­ ½ À Á ­Fº ½=¾ ¸¹ · ¹ ­�­�À ½ ­
¬ Á Åv·�¬�»=º¼¬ ¾ º�À ½ ­#¿�¯ Á ­#È�¬ Á�¾�¹ ­ P ·�¸¹ % Á�¹%½ ® ¹ ­#» ¹ ¯¼¬h­�À Á ·�® ¹ % Á º�­�À ½=¾ ¿�¯ Á ­�»=º 7 ®�º�¯ ¹ ­�Ê¬!º�Æ�¬
4 ¹ ·�®%¬'·
¯¼¬�¿�·�À�¿�¬
40¬ ¾ º�À ½ » ¹ ® ¹ ­�À ½ » ¹ ­�®�À Á · ¾�¹ ¿�¸¹ ·�º�À=» ¹	G���� ,����.H�½�¹ ¿ ¹%Á�¾ ¿�¬�­ (¹%¾ · ¹ »�¸¹ ®�·�º ¾�¹ » ¹;P ¬ N®�À ½
»�¸¹%¾�¹ ·�Æ¡º ½ º¼­ ¾�¹ ®�À�Æ¡Æ ¹�½ À Á ­�¯/"ä¬! 0À ½ ­ P ¬'º ¾ ¿�À Á · ¹ Å=¿�¯�º'% Á�¹ ·&¯ ¹ ­�»=À ½�½ ¸¹%¹ ­)4�¸¹ À=»�¸¹ ­�º'% Á�¹ ­ ¹%¾ ¯ ¹ ®�À ½=¾�¹%½=Á
Ì�¬�­�­ ¹ ­ P ·�¸¹ % Á�¹%½ ® ¹ ­6» ¹ ­)»=À ½�½ ¸¹%¹ ­�» ¹ ®�È�¬'Æ¡¿�¿�·�À=®�È ¹ »�¬ ½ ­�¯ ¹ ­6¿�¬'· ¾ º ¹ ­ 0¡¹%¾.8.1 Ä�¬¡¿�¬'· ¾ º ¹ È�¬ Á�¾�¹
P ·�¸¹ % Á�¹%½ ® ¹ » Á ­�º54 ½ ¬'¯�­�º¼­�Æ¡º'% Á�¹F¹ ­ ¾ ® ¹ ¿ ¹%½ »�¬ ½=¾ º ½ »=º¼­�¿ ¹%½ ­�¬'Ì�¯ ¹ ¿�À Á ·F¯ ¹ ­�¸¹%¾�Á » ¹ ­F» ¹  Á ¯ ½ ¸¹ ·�¬'Ì�º�¯�º ¾ ¸¹21
µ�¬ ½ ­)¯ ¹ ®�È�¬'¿�º ¾ · ¹�..<&½ À Á ­)¬! 0À ½ ­#»�¸¹ ·�º5 �¸¹#Á�½�¹ ¯�À�º ¹ Æ¡¿�º�·�º'% Á�¹ » ¹ ¯¼¬�» Á ·�¸¹%¹ » Á Æ¡À Á  ¹ Æ ¹%½=¾ ­�º¼­ +
Æ¡º'% Á�¹)¹%½ P À ½ ® ¾ º�À ½ » ¹ ¯¼¬¡»=º¼­ ¾ ¬ ½ ® ¹�¹%¾ » ¹ ¯¼¬4Æ�¬
4 ½ º ¾�Á » ¹ Ì�¬�­=¸¹%¹ ­ Á ·)» ¹ ­)»=À ½�½ ¸¹%¹ ­ ¹%Á ·�À�¿�¸¹%¹%½�½�¹ ­
¹%¾ ®%¬'¯�º P À�· ½ º ¹%½�½�¹ ­ 1 Ä�¬�» Á ·�¸¹%¹ ¬'¿�¿�¬'· ¹%½=¾�¹ »#" Á�½ ­=¸¹ º¼­�Æ ¹2< Ì�º ¹%½ % Á�¹6¾ ·%Ê¹ ­� �¬'·�º¼¬'Ì�¯ ¹2<0¹ ­ ¾�Á�¾ º�¯ ¹ ¬ Á Å4º ½ +
4�¸¹%½ º ¹%Á ·�­�¿�À Á ·�¯ ¹ »=º�Æ ¹%½ ­�º�À ½�½�¹ Æ ¹�½=¾ ».* ½ ¬'Æ¡º'% Á�¹ » ¹ ­F­ ¾ · Á ® ¾�Á · ¹ ­ 1 Í&·%Ê¹ ­F¿�·%Ê¹ ­F» ¹ ¯¼¬)­�À Á ·�® ¹2< º�¯ ¹ ­ ¾
¾ ·%Ê¹ ­�»=º 7 ®�º�¯ ¹ » ¹ ®%¬'·�¬�® ¾ ¸¹ ·�º¼­ ¹ · Á�½ ­�º54 ½ ¬'¯ ¹%¾�½ À ¾ ¬'Æ¡Æ ¹%½=¾ ­�¬�» Á ·�¸¹%¹21 ± ½ ®�È�¬'Æ¡¿4¿�·�À=®�È ¹2< ¯ ¹ ­ ¹ O ¹%¾ ­
» Á ­)Ê¬#¯/" À�·�º ¹%½=¾ ¬ ¾ º�À ½ » ¹ ­ P ¬'º�¯�¯ ¹ ­ ¹%¾ ¬ Á »�¸¹  ¹ ¯�À�¿�¿ ¹ Æ ¹%½=¾ » ¹ ¯¼¬#· Á ¿ ¾�Á · ¹ º ½	� Á�¹%½=¾ ¸¹%½ À�·�Æ�¸¹ Æ ¹%½=¾ ­ Á ·
¯¼¬ P À�·�Æ ¹�¹%¾ ¯¼¬�» Á ·�¸¹%¹ » Á ­�º54 ½ ¬'¯ 1
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µ�¬ ½ ­)® ¹ ®�È�¬'¿�º ¾ · ¹ ¯/"ä¬'¯%¸¹ ¬4­�º¼­�Æ¡º'% Á�¹�¹ ­ ¾�¾ À Á�¾ »#"ä¬'Ì�À�·�»h»�¸¹ ? ½ º 1 Ä ¹ ­!¸¹%¾ ¬'¿ ¹ ­ ½ ¸¹ ® ¹ ­�­�¬'º�· ¹ ­#Ê¬¡­�À ½
¸¹  �¬'¯ Á ¬ ¾ º�À ½
¹%¾ ¯ ¹ ­¡»=º¼­�®�º�¿�¯�º ½�¹ ­F% Á " ¹ ¯�¯ ¹ P ¬'º ¾ º ½=¾�¹ ·& ¹%½ º�·4­�À ½=¾�¹%½ ­ Á º ¾�¹ ¿�·�¸¹ ­ ¹%½=¾ ¸¹%¹ ­ 1 Ä ¹ ­¡¿�·�À�Ì�¯%¸¹ +
Æ�¬ ¾ º'% Á�¹ ­�¯�º%¸¹%¹ ­¡Ê¬!¯¼¬h­�À Á ·�® ¹ ­�º¼­�Æ¡º'% Á�¹4¹%¾ ¯ ¹ ­S 0À�º ¹ ­¡Ê¬ ¹ Å=¿�¯�À�· ¹ ·#¿�À Á ·4¯ ¹ ­)·�¸¹ ­�À Á »=· ¹ ­�À ½=¾4¹%½ ? ½
»=º¼­�® Á�¾ ¸¹%¹ ­ 1

�
	�
 � ����	�� � ������� ��	�� ��� �$� 
� � ����� ����%�
� �1� + ����� � 
�
±$ �¬'¯ Á�¹ ·6¯ ¹ ·�º¼­&% Á�¹ ­�º¼­�Æ¡º'% Á�¹ · ¹  =º ¹%½=¾ Ê¬ ¹ ­ ¾ º�Æ ¹ ·�¯ ¹ ­�®�À ½ ­=¸¹ % Á�¹%½ ® ¹ ­ ¹%½!¾�¹ ·�Æ ¹ » ¹ »�¸¹ 4 (¬ ¾ ­�Æ�¬>+

¾ ¸¹ ·�º ¹ ¯¼­ ¹%¾ » ¹ ¿ ¹ · ¾�¹ ­F» ¹  =º ¹ ­�È Á Æ�¬'º ½�¹ ­$% Á º�­ ¹ ·�¬'º ¹%½=¾ À=®%®%¬�­�º�À ½�½ ¸¹ ­�¿�¬'· Á�½4¾ · ¹ Æ4Ì�¯ ¹ Æ ¹%½=¾ » ¹�¾�¹ ·�· ¹
¿�·�À�Ì�¬'Ì�¯ ¹)¹%½�Á�½ ­�º ¾�¹ »=À ½�½ ¸¹21
É ¹�½ " ¹ ­ ¾ ¿�¬�­�¯ ¹ ­=¸¹ º¼­�Æ ¹¡¹%½ ¯ Á º�Æ (¹ Æ ¹ % Á " º�¯ P ¬ Á�¾ ®�·�¬'º ½ »=· ¹ Æ�¬'º¼­)¿�¯ Á�¾ (À ¾ ¯ ¹ ­�» ¹ ­ ¾ · Á ® ¾ º�À ½ ­

¿�·�À
 0À.% Á ¸¹%¹ ­&¿�¬'·�¯ ¹ ­&À ½ » ¹ ­$% Á " º�¯24�¸¹%½ Ê¹ · ¹ À Á ¯ ¹ ­�»�¸¹ ¿�¯¼¬�® ¹ Æ ¹%½=¾ ­�»=º O ¸¹ · ¹%½=¾ º ¹ ¯¼­&» ¹ ­�» ¹%Á Å)¯@Ê¹  =· ¹ ­&» ¹ ¯¼¬
P ¬'º�¯�¯ ¹21 Ä ¹ ·�º¼­&% Á�¹ ­�º¼­�Æ¡º'% Á�¹F¹ ­ ¾ »=À ½ ®�¬! �¬ ½=¾�¾ À Á�¾ ®�À ½ »=º ¾ º�À ½�½ ¸¹ ¿�¬'·�¯¼¬6¿�·�¸¹ ­ ¹%½ ® ¹ »#" º ½QP ·�¬�­ ¾ · Á ® ¾�Á · ¹ ­ 1
Ä)" ¹ ­ ¾ º�Æ�¬ ¾ º�À ½ » Á ·�º¼­&% Á�¹ ­�º¼­�Æ¡º'% Á�¹ ­ ¹ »�¸¹ ®�À�Æ¡¿�À0­ ¹�¹%½ » ¹%Á Å ¾ *=¿ ¹ ­F»#"�¸¹%¾�Á » ¹ ­ 1 Í&À Á�¾ »#"ä¬'Ì�À�·�»¡º�¯

¹ ­ ¾6½ ¸¹ ® ¹ ­�­�¬'º�· ¹ » ¹ ®%¬'·�¬�® ¾ ¸¹ ·�º¼­ ¹ ·6¯ ¹ ­�­=¸¹ º¼­�Æ ¹ ­�­ Á ­�® ¹ ¿ ¾ º�Ì�¯ ¹ ­6» ¹ ­ ¹ ¿�·�À=» Á º�· ¹ ¿�·%Ê¹ ­6» Á ­�º ¾�¹ »#"�¸¹%¾�Á » ¹
¹%¾ ¯ ¹ ­)Æ¡À Á  ¹ Æ ¹%½0¾ ­0% Á º�¯ ¹%Á ·�­�À ½=¾ ¬�­�­�À=®�º%¸¹ ­ < ®I" ¹ ­ ¾ ¯/"�¸¹  �¬'¯ Á ¬ ¾ º�À ½ » ¹ ¯/"ä¬'¯%¸¹ ¬�­�º¼­�Æ¡º'% Á�¹21 ± ½ ­ Á º ¾�¹2<
¯ ¹ ­Fº ½ 4�¸¹%½ º ¹%Á ·�­�» ¹ ­�­ ¾ · Á ® ¾�Á · ¹ ­4¸¹%¾�Á »=º ¹%½=¾ ¯¼¬� Á ¯ ½ ¸¹ ·�¬'Ì�º�¯�º ¾ ¸¹ » ¹ ­�®�À ½ ­ ¾ · Á ® ¾ º�À ½ ­ 1 µ�¬ ½ ­�® ¹ % Á º&­ Á º ¾!<
­ ¹%Á ¯&¯/"ä¬�­�¿ ¹ ® ¾ ¬'¯%¸¹ ¬�­�º¼­�Æ¡º'% Á�¹6¹ ­ ¾ ¬'Ì�À�·�»�¸¹21
Ä�¬vË�·�¬ ½ ® ¹!¹ ­ ¾ % Á ¬'¯�º ? ¸¹%¹ » ¹ ¿�¬!*�­!Ê¬v­�º¼­�Æ¡º¼®�º ¾ ¸¹4¹%¾ Ê¬v¬'¯%¸¹ ¬ ­�º¼­�Æ¡º'% Á�¹ Æ¡À=»�¸¹ ·�¸¹ ­4®%¬'· ¹ ¯�¯ ¹�¹ ­ ¾

­�º ¾�Á ¸¹%¹ »�¬ ½ ­ Á�½ ®�À ½=¾�¹ Å ¾�¹ 4�¸¹ À=».* ½ ¬'Æ¡º'% Á�¹ ¿ ¹%Á ¬�® ¾ º PR1 Çh¬'º¼­ < º�¯�*¡¬ ½ ¸¹ ¬ ½ Æ¡À�º ½ ­F» ¹ ­F·�¸¹ 4�º�À ½ ­�¿�À Á ·
¯ ¹ ­&% Á�¹ ¯�¯ ¹ ­�¯/"ä¬�® ¾ º5 =º ¾ ¸¹�¾�¹ ® ¾ À ½ º'% Á�¹h¹%¾ ¯ ¹ ·�º¼­&% Á�¹ ­�º¼­�Æ¡º'% Á�¹ ­�À ½=¾ ­�º54 ½ º ? ®%¬ ¾ º P ­ 1 ÉA" ¹ ­ ¾ ¯ ¹ ®%¬�­!» ¹ ­



5�5 �A��� � �)�.�#� ���(� ���"! � � �� � ��� ���(�'&�� �*) � ������ 
�4� ��� � � �� �#��� � ��� � �!���)
#+ �
«$*=·�¸¹%½ ¸¹%¹ ­ < » ¹ ¯¼¬�«�·�À
 ¹%½ ® ¹�¹%¾ » ¹ ­�´6¯�¿ ¹ ­ % Á º&À ½=¾ ®�À ½�½=Á »#" º�Æ¡¿�À�· ¾ ¬ ½=¾ ­�­=¸¹ º¼­�Æ ¹ ­�È�º¼­ ¾ À�·�º'% Á�¹ ­ 1
Ä ¹ ­ ¹ O ¹%¾ ­�»#"ä¬'Æ¡¿�¯�º ? ®%¬ ¾ º�À ½ » Á ­�º54 ½ ¬'¯&­�º¼­�Æ¡º'% Á�¹ ¿�¬'·6» ¹ ­�®�À Á ®�È ¹ ­F­=¸¹ »=º�Æ ¹%½=¾ ¬'º�· ¹ ­�¿ ¹%Á ®�À ½ ­�ÀL+

¯�º¼»�¸¹%¹ ­�À Á ¿�¬'·�¯¼¬ ¾ À�¿�ÀI4�·�¬'¿�È�º ¹ ¿ ¹%Á  ¹%½=¾ ¬ Á 4�Æ ¹%½=¾�¹ ·�¯/"ä¬'¯%¸¹ ¬4­�º¼­�Æ¡º'% Á�¹21 ÉA" ¹ ­ ¾ ¯/" ¹ O ¹%¾ » ¹ ­�º ¾�¹ % Á º
½ À ½ ­ ¹%Á ¯ ¹ Æ ¹%½=¾ ¿ ¹%Á�¾ ¬'Æ¡¿�¯�º ? ¹ ·6»�¬ ½ ­�® ¹ · ¾ ¬'º ½�¹ ­ 40¬'Æ¡Æ ¹ ­�» ¹@P ·�¸¹ % Á�¹%½ ® ¹ ¯/"ä¬'Æ¡¿�¯�º ¾�Á » ¹ » Á ­�º54 ½ ¬'¯
»#" Á�½ P ¬�® ¾�¹%Á ·)¿�À Á  �¬ ½=¾ (¹%¾ · ¹ ­ Á ¿�¸¹ ·�º ¹%Á ·¡Ê¬ , A.< Æ�¬'º¼­6¿ ¹%Á�¾ ¬ Á ­�­�º�¯ ¹@P ¬'º�· ¹ » Á · ¹ ·)¿�¯ Á ­�¯�À ½ 4 ¾�¹ Æ¡¿�­
¯�À�·�­&% Á�¹ ¯ ¹ ­�À ½ » ¹ ­�­�º¼­�Æ¡º'% Á�¹ ­�­�À ½=¾ ¿�º%¸¹ 4�¸¹%¹ ­�»�¬ ½ ­ Á�½ Ì�¬�­�­�º ½ ­=¸¹ »=º�Æ ¹%½=¾ ¬'º�· ¹21

�
	�� ��� �1�$� � 
� �
����� � ����% � � � ��
� ����� � �

«�À Á ·�¸¹  �¬'¯ Á�¹ ·�¯/"ä¬'¯%¸¹ ¬6­�º¼­�Æ¡º'% Á�¹ º�¯ ¹ ­ ¾�¾ À Á�¾ »#"ä¬'Ì�À�·�» ½ ¸¹ ® ¹ ­�­�¬'º�· ¹ »#" ¹ ­ ¾ º�Æ ¹ ·�¯¼¬6¿�À ¾�¹%½=¾ º¼¬'¯�º ¾ ¸¹ % Á "ä¬
Á�½ ­=¸¹ º¼­�Æ ¹ » ¹ ­ ¹ »�¸¹ ®�¯ ¹%½ ®�È ¹ · 1 ´
¯/"�¸¹ ®�È ¹ ¯�¯ ¹ » Á 4�¯�À�Ì ¹)¾�¹ ·�· ¹ ­ ¾ · ¹ ¯ ¹ ­�­=¸¹ º¼­�Æ ¹ ­�À ½=¾ ¯�º ¹%Á ¿�·�¸¹8P ¸¹ · ¹%½=¾ º ¹ ¯ +
¯ ¹ Æ ¹%½=¾ Ê¬�¯¼¬ P ·�À ½=¾ º@Ê¹ · ¹ » ¹ ­�¿�¯¼¬I% Á�¹ ­�¯�º ¾ È�À0­�¿�È�¸¹ ·�º'% Á�¹ ­ < ¯�Ê¬)À�ÊÁ ¯¼¬#®�·�À (Á�¾�¹�¹ ­ ¾ ¯¼¬�¿�¯ Á ­ P ·�¬
4�º�¯ ¹21 Ä)"ä¬'¯%¸¹ ¬
­�º¼­�Æ¡º'% Á�¹�¹ ­ ¾ »=À ½ ® ¾ ·%Ê¹ ­�¸¹ ¯ ¹  �¸¹ ¬ Áh½ º5 ¹ ¬ Á » ¹ ­�¯�º�Æ¡º ¾�¹ ­�» ¹ ¿�¯¼¬I% Á�¹ ­ 1 ´
® ¹%¾�¾�¹ ¬�® ¾ º5 =º ¾ ¸¹ ¿�·�º ½ ®�º�¿�¬'¯ ¹
 =º ¹%½=¾ ­ "ä¬ 9 À Á�¾�¹ · Á�½�¹ ­�º¼­�Æ¡º¼®�º ¾ ¸¹ ¿�¯ Á ­�»=º O Á ­ ¹ ­ Á ·�» ¹ ­ P ¬'º�¯�¯ ¹ ­�­ ¹ ®�À ½ »�¬'º�· ¹ ­$% Á º ½ " ¹%½ ­�À ½=¾ ¿�¬�­�Æ¡À�º ½ ­
¬�® ¾ º5 ¹ ­�»=À ½ ®#Æ ¹%½ ¬ N®%¬ ½=¾�¹ ­ 1 Ä)"�¸¹  �¬'¯ Á ¬ ¾ º�À ½ » ¹ ¯/"ä¬'¯%¸¹ ¬4­�º¼­�Æ¡º'% Á�¹ »#" Á�½�¹ ·�¸¹ 4�º�À ½ ¿�¬�­�­ ¹ »#"ä¬'Ì�À�·�»!¿�¬'·
¯¼¬#· ¹ ®�À ½�½ ¬'º¼­�­�¬ ½ ® ¹ » ¹ ­ P ¬'º�¯�¯ ¹ ­F¿�·�¸¹%¹ Å=º¼­ ¾ ¬ ½=¾�¹ ­ <=¹%¾ ¯/"�¸¹%¾�Á » ¹ » ¹ ¯ ¹%Á ·�¬�® ¾ º5 =º ¾ ¸¹21
Ä�¬!­�º¼­�Æ¡º¼®�º ¾ ¸¹ » Á Ì�¬�­�­�º ½ Æ�¸¹ »=º ¾�¹ ·�·�¬ ½ ¸¹%¹%½=< ·�¸¹ ­ Á ¯ ¾�¹ » ¹ ¯¼¬!®�À ½  ¹ ·&4 ¹%½ ® ¹ » ¹ ­�¿�¯¼¬I% Á�¹ ­)´ P ·�º'% Á�¹

¹%¾ ± Á ·�¬�­�º ¹21 É ¹%¾�¾�¹ ®�À ½  ¹ ·&4 ¹%½ ® ¹ »=À ½�½�¹h½ ¬'º¼­�­�¬ ½ ® ¹ Ê¬ Á�½ »=À�Æ�¬'º ½�¹ » ¹ ®�À�¯�¯�º¼­�º�À ½ ®�À ½=¾ º ½�¹%½=¾ ¬'¯ ¹
®%¬'·�¬�® ¾ ¸¹ ·�º¼­=¸¹ ¿�¬'· Á�½�¹ ¬�® ¾ º5 =º ¾ ¸¹ » ¹�¾ *=¿ ¹ º ½=¾ ·�¬'¿�¯¼¬I% Á�¹21 Ä)"ä¬�® ¾ º5 =º ¾ ¸¹ ­�º¼­�Æ¡º'% Á�¹ » ¹ ¯¼¬hË�·�¬ ½ ® ¹ ¿ ¹%Á�¾
(¹%¾ · ¹ % Á ¬'¯�º ? ¸¹%¹ » ¹ Æ¡À=»�¸¹ ·�¸¹%¹ ¿�¬'·�·�¬'¿�¿�À�· ¾ Ê¬#»#"ä¬ Á�¾ · ¹ ­$M%À ½�¹ ­�¿�¯ Á ­F¬�® ¾ º5 ¹ ­ ¹%½ Ç+¸¹ »=º ¾�¹ ·�·�¬ ½ ¸¹%¹2<'¾�¹ ¯�¯ ¹ ­
% Á�¹ ¯¼¬ - ·%Ê¹ ® ¹ À Á ¯/"äÂ ¾ ¬'¯�º ¹21 É ¹ ¿ ¹%½ »�¬ ½=¾!< À ½ »�¸¹%½ À�Æ4Ì�· ¹�¹%½ Æ¡À
* ¹%½�½�¹6¹%½ Ë�·�¬ ½ ® ¹�¾ ·�À�º¼­6­=¸¹ º¼­�Æ ¹ ­F» ¹
Æ�¬
4 ½ º ¾�Á » ¹ ­ Á ¿�¸¹ ·�º ¹%Á · ¹ Ê¬ =4¹%¾ 9 Á ­&% Á "¼Ê¬ Á�½�¹ »=º5M'¬'º ½�¹ » ¹ ­=¸¹ º¼­�Æ ¹ ­�» ¹ Æ�¬
4 ½ º ¾�Á » ¹ ­ Á ¿�¸¹ ·�º ¹%Á · ¹ Ê¬ <
¿�¬'·�­�º@Ê¹ ®�¯ ¹SG Ä�¬'Æ4Ì ¹ · ¾���������� <�,�./.21IHD1
Ä�¬!¿�· ¹ Æ¡º@Ê¹ · ¹ ¸¹%¾ ¬'¿ ¹ » ¹ ¯/"�¸¹  �¬'¯ Á ¬ ¾ º�À ½ » ¹ ¯/"ä¬'¯%¸¹ ¬�­�º¼­�Æ¡º'% Á�¹ ®�À ½ ­�º¼­ ¾�¹ ®�¯¼¬�­�­�º'% Á�¹ Æ ¹%½=¾ Ê¬!»�¸¹%¾�¹ ·R+

Æ¡º ½�¹ ·6¯/"ä¬'Æ¡¿�¯�º ¾�Á » ¹ ¿�À0­�­�º�Ì�¯ ¹ » Á ¿�·�À=®�È�¬'º ½ ­=¸¹ º¼­�Æ ¹ ­�º54 ½ º ? ®%¬ ¾ º P ¹%½hÁ�½ ¯�º ¹%Á »=À ½�½ ¸¹ Ê¬¡¯¼¬¡¯ Á Æ¡º@Ê¹ · ¹
» ¹ ­�¸¹  �¸¹%½�¹ Æ ¹%½=¾ ­�¿�¬�­�­=¸¹ ­ 1 É ¹%¾�¾�¹)¾ (¬�®�È ¹)¹ ­ ¾ · ¹ ¯¼¬ ¾ º5 ¹ Æ ¹%½0¾ ¬'º¼­=¸¹%¹ »�¬ ½ ­�» ¹ ­�·�¸¹ 4�º�À ½ ­�À�ÊÁ ¯ ¹)¾ ¬ Á Å!» ¹
»�¸¹8P À�·�Æ�¬ ¾ º�À ½¡¹ ­ ¾ ¸¹ ¯ ¹  �¸¹SG ®�À�Æ¡Æ ¹ ¿�À Á ·�¯¼¬#¿�¯ Á ¿�¬'· ¾ » ¹ ­�·�¸¹ 4�º�À ½ ­6» Á ¿�À Á · ¾ À Á ·)» Á «�¬�®�º ? % Á�¹IHD1
´ Á ®�À ½=¾ ·�¬'º�· ¹2< »�¬ ½ ­6¯ ¹ ­KM%À ½�¹ ­#Ê¬ P ¬'º�Ì�¯ ¹)¾ ¬ Á Å!» ¹ »�¸¹8P À�·�Æ�¬ ¾ º�À ½=< ¯¼¬�­�º¼­�Æ¡º¼®�º ¾ ¸¹ º ½ ­ ¾ · Á Æ ¹%½=¾ ¬'¯ ¹

À Á È�º¼­ ¾ À�·�º'% Á�¹ ®�À ½ ­ ¾ º ¾�Á�¹#¾ ·%Ê¹ ­6­�À Á  ¹%½=¾!< ®�À�Æ¡¿ ¾�¹)¾�¹%½=Á » ¹ ­�¯�À ½ 40­6º ½=¾�¹ ·& �¬'¯�¯ ¹ ­�» ¹ ·�¸¹ ® Á ·�· ¹%½ ® ¹ » ¹ ­
¸¹  �¸¹%½�¹ Æ ¹%½=¾ ­&­�º¼­�Æ¡º'% Á�¹ ­ <'Á�½�¹ P ¹%½ (¹%¾ · ¹ » ¹6¾�¹ Æ¡¿�­�º ½ ­ ÁQ7 ­�¬ ½=¾�¹ ¿�À Á ·�¯¼¬�¿�·�¸¹  =º¼­�º�À ½ » ¹ ­4¸¹  �¸¹%½�¹ Æ ¹%½=¾ ­
¹ Å ¾ · (¹ Æ ¹ ­ 1 «�À Á ·�·�¸¹ ­�À Á »=· ¹ ® ¹ ¿�·�À�Ì�¯@Ê¹ Æ ¹2< ¯ ¹ ­ ¹ Å=¿ ¹ · ¾ ­)· ¹ ®�È ¹ ·�®�È ¹%½=¾ » ¹ ­)º ½QP À�·�Æ�¬ ¾ º�À ½ ­#®�À�Æ¡¿�¯%¸¹ +
Æ ¹%½=¾ ¬'º�· ¹ ­6Ê¬ ¾ ·�¬! ¹ ·�­�»#"ä¬ Á�¾ · ¹ ­6»=º¼­�®�º�¿�¯�º ½�¹ ­ ¾�¹ ¯�¯ ¹ ­K% Á�¹ ¯/"ä¬'·�®�È�¸¹ À0­�º¼­�Æ¡º¼®�º ¾ ¸¹2< ¯¼¬#¿�¬'¯%¸¹ À0­�º¼­�Æ¡º¼®�º ¾ ¸¹2<4¹%¾
¯¼¬ ½ ¸¹ À ¾�¹ ® ¾ À ½ º'% Á�¹21
Ä�¬�®%¬'·�¬�® ¾ ¸¹ ·�º¼­�¬ ¾ º�À ½ » ¹ ­¡­=¸¹ º¼­�Æ ¹ ­�Ê¬ ¿�· ¹%½ »=· ¹!¹%½ ®�À�Æ¡¿ ¾�¹ ¿�À Á ·�¯/" ¹ ­ ¾ º�Æ�¬ ¾ º�À ½ » ¹ ¯/"ä¬'¯%¸¹ ¬h· ¹ +

¿�À0­ ¹ ¬�® ¾�Á�¹ ¯�¯ ¹ Æ ¹%½=¾ ­ Á ·�¯¼¬#Ì�¬�­ ¹ » ¹ »=À ½�½ ¸¹%¹ ­ Ï Â�²6±F³�± < % Á º&®�À ½=¾ º ¹%½=¾ » ¹ ­�º ½QP À�·�Æ�¬ ¾ º�À ½ ­�­ Á ·�¯ ¹ ­
­=¸¹ º¼­�Æ ¹ ­�È�º¼­ ¾ À�·�º'% Á�¹ ­ P ·�¬ ½$N®%¬'º¼­ 1 «�¬'·#¬'º�¯�¯ ¹%Á ·�­ < ¯ ¹ ­6Ì�¬�­ ¹ ­)» ¹ »=À ½�½ ¸¹%¹ ­6º ½ ­ ¾ · Á Æ ¹%½=¾ ¬'¯ ¹ ­ < Æ�¬'¯54�·�¸¹ ¯ ¹
P ¬'º�Ì�¯ ¹ º ½=¾�¹ ·& �¬'¯�¯ ¹ » ¹#¾�¹ Æ¡¿�­K% Á " ¹ ¯�¯ ¹ ­�®�À Á  =· ¹%½=¾!< ¬'¿�¿�À�· ¾�¹%½=¾ » ¹ ­�º ½QP À�·�Æ�¬ ¾ º�À ½ ­�¿�·�¸¹ ®�º ¹%Á ­ ¹ ­�¿�¬'·�Æ¡º



� 
S��

� +I���� 
#� �!�.�#� ��� ����� ���=� � � � ���S��� ���(�'&�� � 5 �

¯ ¹ ­&% Á�¹ ¯�¯ ¹ ­�¯ ¹ ­�¯�À=®%¬'¯�º¼­�¬ ¾ º�À ½ ­�¿�·�¸¹ ®�º¼­ ¹ ­ ¹%¾ ¯ ¹ ­�Æ�¸¹ ®%¬ ½ º¼­�Æ ¹ ­F¬ Á P À
* ¹ · 1
Ä�¬¡· ¹ ®�À ½�½ ¬'º¼­�­�¬ ½ ® ¹ » ¹ ­AM%À ½�¹ ­�­�À Á ·�® ¹ ­0 ¹ ·�·�¬ < ¯¼¬4¿�¯ Á ¿�¬'· ¾ » Áh¾�¹ Æ¡¿�­ < ¯¼¬�®�À�¯�¯¼¬'Ì�À�·�¬ ¾ º�À ½ » ¹ ­

¾�¹ ® ¾ À ½ º¼®�º ¹%½ ­ < » ¹ ­A4�¸¹ À�¯�ÀI4 Á�¹ ­ ¹%¾ » ¹ ­6­�º¼­�Æ¡À�¯�ÀI4 Á�¹ ­ 6 ¯ ¹ ­ P ¬'º�¯�¯ ¹ ­ ¾ ·%Ê¹ ­6¬�® ¾ º5 ¹ ­�Æ�¬'·D% Á�¹%½=¾ ­ ÁQ7 ­�¬'Æ +
Æ ¹%½=¾ ¯¼¬4Æ¡À�·�¿�È�À�¯�ÀI4�º ¹ » Á ¿�¬!*�­�¬
4 ¹ G »�¸¹ ®%¬'¯¼¬
4 ¹ ­)» ¹ ­�· ¹ ¯�º ¹8P ­ < » Á ®�À Á ·�­)» ¹ ­6·�º5 =º@Ê¹ · ¹ ­ <)1!1!1 H ¿�À Á ·
% Á�¹ ¯¼¬#¯�À=®%¬'¯�º¼­�¬ ¾ º�À ½ » ¹ ­�­�À Á ·�® ¹ ­�­�À�º ¾ ¿�À0­�­�º�Ì�¯ ¹21 Ä)" º¼» ¹%½=¾ º ? ®%¬ ¾ º�À ½ » ¹ ­ P ¬'º�¯�¯ ¹ ­ ½ " ¹ ­ ¾ ¿�À Á · ¾ ¬ ½=¾ ¿�¬�­
¾ À ÁL9 À Á ·�­�­�º�Æ¡¿�¯ ¹2< ¿�À Á ·�» ¹ ­�­�À Á ·�® ¹ ­F¿ ¹%Á ¬�® ¾ º5 ¹ ­ < ®�À�Æ¡Æ ¹ ®I" ¹ ­ ¾ ¯ ¹ ®%¬�­ ¹%½ Ë�·�¬ ½ ® ¹21 «�À Á · ¾ ·�¬I% Á�¹ ·
» ¹�¾�¹ ¯�¯ ¹ ­ P ¬'º�¯�¯ ¹ ­ < ¯¼¬�· ¹ ®�È ¹ ·�®�È ¹ »#" º ½ »=º¼® ¹ ­&» ¹ ­�º¼­�Æ¡º¼®�º ¾ ¸¹ È�º¼­ ¾ À�·�º'% Á�¹�¹%¾ ¯ ¹ ®�À ½ ®�À Á ·�­�» ¹ ­ ¾�¹ ® ¾ À ½ º¼®�º ¹%½ ­
¹%¾ » ¹ ­K4�¸¹ À�¯�ÀI4 Á�¹ ­6­�À ½=¾6Á�¾ º�¯ ¹ ­ 1

�
	�� ��� �1�$� � 
� �
����� � ����% ��� � ��� ��� � � % � ������� ��	�� �
J ½�¹ P À�º¼­�¯¼¬�®%¬'·�¬�® ¾ ¸¹ ·�º¼­�¬ ¾ º�À ½ » ¹ ­�­�À Á ·�® ¹ ­ ¹ O ¹ ® ¾�Á ¸¹%¹FG ¯�À=®%¬'¯�º¼­�¬ ¾ º�À ½=< Æ�¬
4 ½ º ¾�Á » ¹2<#1!1!1 HD< ¯¼¬#Æ¡ÀL+

»�¸¹ ¯�º¼­�¬ ¾ º�À ½ » ¹ ­�Æ¡À Á  ¹ Æ ¹%½=¾ ­�­�º¼­�Æ¡º'% Á�¹ ­F¿�·�¸¹  Á ­ ¹%½ ® ¹ · ¾ ¬'º ½ ­6­�º ¾�¹ ­6» ¹  =º ¹%½=¾�½ ¸¹ ® ¹ ­�­�¬'º�· ¹21 ´�® ¾�Á�¹ ¯ +
¯ ¹ Æ ¹%½=¾!< ¯ ¹ ­6Æ¡À Á  ¹ Æ ¹%½0¾ ­6­�º¼­�Æ¡º'% Á�¹ ­#Ê¬¡¿�· ¹%½ »=· ¹�¹%½ ®�À�Æ¡¿ ¾�¹ ¿�À Á ·)¯ ¹ ­)®�À ½ ­ ¾ · Á ® ¾ º�À ½ ­)®�·�º ¾ º'% Á�¹ ­
· ¹ ¿�À0­ ¹%½=¾�¹ ­�­ ¹%½=¾ º ¹ ¯�¯ ¹ Æ ¹�½=¾ ­ Á ·�» ¹ ­�¯�À�º¼­�»#"ä¬ ¾�¾ ¸¹%½=Á ¬ ¾ º�À ½ ®%¬'¯%¸¹%¹ ­�­ Á ·�» ¹ ­�Ì�¬�­ ¹ ­6» ¹ »=À ½�½ ¸¹%¹ ­6¬�®%®�¸¹ +
¯%¸¹ ·�À�Æ�¸¹%¾ ·�º'% Á�¹ ­ 1 É ¹ ­�¯�À�º¼­�»#"ä¬ ¾�¾ ¸¹%½=Á ¬ ¾ º�À ½ »�¸¹ ®�·�º ¾�¹ ­�¬ Á ®�È�¬'¿�º ¾ · ¹�. ­�À ½=¾ Ì�¬�­=¸¹%¹ ­)­ Á ·#» ¹ ­6Æ¡À=»�Ê¹ ¯ ¹ ­
¹ Æ¡¿�º�·�º'% Á�¹ ­ 1 É ¹ ­)¯�À�º¼­)¿ ¹ ·�Æ ¹%¾�¾�¹%½=¾ » ¹ ¿�·�¸¹ »=º�· ¹ ¯ ¹ ­#®%¬'·�¬�® ¾ ¸¹ ·�º¼­ ¾ º'% Á�¹ ­)» Á Æ¡À Á  ¹ Æ ¹%½=¾ ­�º¼­�Æ¡º'% Á�¹
¿�À Á · Á�½�¹ »=º¼­ ¾ ¬ ½ ® ¹ Ê¬�¯¼¬�­�À Á ·�® ¹2<�Á�½�¹ Æ�¬
4 ½ º ¾�Á » ¹�¹%¾)Á�½�¹ ®�À ½ »=º ¾ º�À ½ » ¹ ­�º ¾�¹ »=À ½�½ ¸¹%¹ ­ 1 Ä ¹ ­)º ½ +
4�¸¹%½ º ¹%Á ·�­#» Á 4�¸¹%½ º ¹ ¿�¬'·�¬�­�º¼­�Æ¡º'% Á�¹ÎÁ�¾ º�¯�º¼­ ¹%½=¾ ¯/" º ½QP À�·�Æ�¬ ¾ º�À ½ ®�À ½=¾�¹%½=Á�¹ »�¬ ½ ­#¯/"ä¬�®%®�¸¹ ¯%¸¹ ·�ÀI4�·�¬'Æ¡Æ ¹
­�À Á ­6¯¼¬ P À�·�Æ ¹ »#" Á�½ ­�¿ ¹ ® ¾ · ¹ » ¹ ·�¸¹ ¿�À ½ ­ ¹ ¿�À Á ·)»=º�Æ ¹%½ ­�º�À ½�½�¹ ·�¯ ¹ ­6­ ¾ · Á ® ¾�Á · ¹ ­6¬ Á Å ½ À�·�Æ ¹ ­�¿�¬>+
·�¬�­�º¼­�Æ¡º'% Á�¹ ­ 1 É ¹ ­�¿ ¹ ® ¾ · ¹)¹ ­ ¾ ¯¼¬#·�¸¹ ¿�À ½ ­ ¹ »#" Á�½ À0­�®�º�¯�¯¼¬ ¾�¹%Á ·�¯�º ½ ¸¹ ¬'º�· ¹ Ê¬ Á�½ ­ ¹%Á ¯&» ¹ 4�·�¸¹ » ¹ ¯�º�Ì ¹ · ¾ ¸¹2<
Ê¬ Á�½ Æ¡À Á  ¹ Æ ¹�½=¾ ­�º¼­�Æ¡º'% Á�¹ ¬'¿�¿�¯�º'% Á ¸¹ Ê¬¡­�¬4Ì�¬�­ ¹21 Ä)"�¸¹ % Á ¬ ¾ º�À ½ » Á Æ¡À Á  ¹ Æ ¹%½=¾ » ¹ ¯/" À0­�®�º�¯�¯¼¬ ¾�¹%Á ·
¯�º�Ì�· ¹ ­ "�¸¹ ®�·�º ¾�6 �����

G��DH� � �
	 0���

���
G��DH� � 	 


� �
G��DH������)G��DH G-,I1 ,
H

À�ÊÁ
�
G��DHF¹ ­ ¾ ¯ ¹ »�¸¹ ¿�¯¼¬�® ¹ Æ ¹%½=¾ » ¹ ¯/" À0­�®�º�¯�¯¼¬ ¾�¹%Á ·�­�À Á Æ¡º¼­)Ê¬4¯/" ¹ Å�®�º ¾ ¬ ¾ º�À ½��)G��DHD< ®I" ¹ ­ ¾ + Ê¬>+ »=º�· ¹ ¯/"ä¬�® +

®�¸¹ ¯%¸¹ ·�¬ ¾ º�À ½ » Á ­�À�¯ 1��h¹ ­ ¾ ¯/"ä¬'Æ¡À�· ¾ º¼­�­ ¹ Æ ¹%½=¾  =º¼­&% Á�¹%Á Å ¹%¾�
 ¹ ­ ¾ ¯¼¬ P ·�¸¹ % Á�¹%½ ® ¹ ¿�·�À�¿�· ¹ » ¹ ¯/" À0­ +
®�º�¯�¯¼¬ ¾�¹%Á · 1 É ¹%¾�¾�¹�½ À ¾ º�À ½ » ¹ ­�¿ ¹ ® ¾ · ¹ » ¹ ·�¸¹ ¿�À ½ ­ ¹ ¬�¸¹%¾ ¸¹ º ½=¾ ·�À=» Á º ¾�¹�¹%½ 4�¸¹%½ º ¹ ¿�¬'·�¬�­�º¼­�Æ¡º'% Á�¹ ¿�¬'·
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» ¹�,�� < ¯ ¹ ­)¬�®%®�¸¹ ¯%¸¹ ·�À�ÆhÊ¹%¾ · ¹ ­�¿ ¹%Á  ¹%½=¾ (¹%¾ · ¹ ·�¸¹ 4�¯%¸¹ ­�¿�À Á · ½�¹ ¿�¬�­#­�¬ ¾�Á · ¹ ·#Æ (¹ Æ ¹)¾ ·%Ê¹ ­�¿�·%Ê¹ ­#» ¹ ¯¼¬
­�À Á ·�® ¹21 «�¬'·�®�À ½=¾ · ¹2< »#"ä¬ Á�¾ · ¹ ­Fº ½ ­ ¾ · Á Æ ¹%½=¾ ­F­�º¼­�Æ¡À�¯�ÀI4�º'% Á�¹ ­�¿ ¹%Á  ¹%½=¾ ­�¬ ¾�Á · ¹ ·�®%¬'·�¯ ¹ Æ¡À Á  ¹ Æ ¹%½=¾
­�º¼­�Æ¡º'% Á�¹ ¿ ¹%Á�¾ »�¸¹ ¿�¬�­�­ ¹ ·�¯ ¹ »=À�Æ�¬'º ½�¹ » ¹  �¬'·�º¼¬'Ì�º�¯�º ¾ ¸¹ ¿�·�¸¹  Á ¿�À Á ·�¯/" º ½ ­ ¾ · Á Æ ¹%½=¾!1 É ¹ ­�»=À ½�½ ¸¹%¹ ­
».* ½ ¬'Æ¡º'% Á�¹ ­ <=¹%½ · ¹ 4�º¼­ ¾ ·�¸¹%¹ ­�¿�·%Ê¹ ­6» ¹ ¯¼¬4­�À Á ·�® ¹2< ¿ ¹ ·�Æ ¹%¾�¾�¹%½=¾ » ¹ ®�À ½=¾ ·�¬'º ½ »=· ¹#½ À ½ ­ ¹%Á ¯ ¹ Æ ¹%½=¾ ¯ ¹ ­
¿�¬'·�¬'ÆhÊ¹%¾ · ¹ ­�­ ¾ ¬ ¾ º'% Á�¹ ­)» ¹ ¯¼¬�­�À Á ·�® ¹ Æ�¬'º¼­�­ Á · ¾ À Á�¾ » ¹ »�¸¹ ®�·�º�· ¹ ¯¼¬�®�º ½ ¸¹ Æ�¬ ¾ º'% Á�¹ » ¹ ¯¼¬4· Á ¿ ¾�Á · ¹2<
®I" ¹ ­ ¾ + Ê¬>+ »=º�· ¹#¹ ­ ¾ º�Æ ¹ ·F¯/"�¸¹  0À�¯ Á�¾ º�À ½ » Á 4�¯�º¼­�­ ¹ Æ ¹%½=¾ ­ Á ·6¯ ¹ ¿�¯¼¬ ½ » ¹;P ¬'º�¯�¯ ¹ ¬ Á ®�À Á ·�­6» Á!¾�¹ Æ¡¿�­ 1 Ã ½
¿ ¹%Á�¾ ­�À�º ¾ P ¬'º�· ¹ ¯/" È.*=¿�À ¾ È&Ê¹ ­ ¹2< »#"ä¬'¿�·%Ê¹ ­�» ¹ ­�¸¹%¾�Á » ¹ ­ ¾ ¸¹ ¯%¸¹ ­�º¼­�Æ¡º'% Á�¹ ­#% Á�¹ ¯ ¹ Æ�¸¹ ®%¬ ½ º¼­�Æ ¹�¹ ­ ¾ ®�À ½ ­ ¾ ¬ ½=¾
­ Á · ¾ À Á�¾�¹ ¯¼¬ P ¬'º�¯�¯ ¹1) À ½ ®�À ½ ­�º¼»�Ê¹ · ¹ ¬'¯�À�·�­K% Á�¹ ¯¼¬#»=º�· ¹ ® ¾ º�À ½ » Á 4�¯�º¼­�­ ¹ Æ ¹%½=¾�¹ ­ ¾ ®�À ½�½=Á�¹�¹%¾ »�¬ ½ ­�® ¹
®%¬�­ < ­ ¹%Á ¯ ¹ ® ¹%¾�¾�¹ ®�À�Æ¡¿�À0­�¬ ½=¾�¹)¹ ­ ¾ º ½  ¹ ·�­=¸¹%¹21 Ï º�¬ Á ®�À ½=¾ ·�¬'º�· ¹ À ½h½�¹ ®�À ½�½ ¬ (	�¾ ¿�¬�­6¯ ¹ Æ�¸¹ ®%¬ ½ º¼­�Æ ¹
À Á ­�º�À ½ ­ " º ½=¾ ¸¹ · ¹ ­�­ ¹ Ê¬h­�¬  �¬'·�º¼¬ ¾ º�À ½=< À ½ º ½  ¹ ·�­ ¹ ·�¬¡¯ ¹ ­ 0 ®�À�Æ¡¿�À0­�¬ ½=¾�¹ ­#» Á 4�¯�º¼­�­ ¹ Æ ¹%½=¾ ­ Á ·�¯¼¬
P ¬'º�¯�¯ ¹21
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4 ¹6¹%½=¾ · ¹ ¯ ¹ ­
» ¹%Á Å#¯@Ê¹  =· ¹ ­�» ¹ ¯¼¬ P ¬'º�¯�¯ ¹21 É ¹ ­�À�Ì�­ ¹ ·& �¬ ¾ º�À ½ ­�¿ ¹ ·�Æ ¹%¾�¾�¹%½=¾ » ¹ ¿�·�¸¹ ®�º¼­ ¹ ·�¯¼¬04�¸¹ À�Æ�¸¹%¾ ·�º ¹ » ¹ ¯¼¬�· Á ¿ ¾�Á · ¹
¹%½ ­ Á · P ¬�® ¹)¹%¾ » ¹ % Á ¬ ½=¾ º ? ¹ ·�¯/"ä¬'Æ¡¿�¯�º ¾�Á » ¹ » Á 4�¯�º¼­�­ ¹ Æ ¹%½=¾!1 É ¹ ­�Æ ¹ ­ Á · ¹ ­ ½�¹ ­�À ½=¾ ® ¹ ¿ ¹%½ »�¬ ½=¾ ¿�¬�­
»=º�· ¹ ® ¾�¹ Æ ¹%½=¾�¹ Å ¾ ·�¬'¿�À�¯¼¬'Ì�¯ ¹ ­ ¹%½ ¿�·�À P À ½ » ¹%Á · 1 Â@¯ P ¬ Á�¾ ¬ Á ­�­�º�®%¬'· ¾ ÀI4�·�¬'¿�È�º ¹ · ¾ À Á�¾�¹ ­)¯ ¹ ­�· Á ¿ ¾�Á · ¹ ­
®%¬'· ¹ ¯�¯ ¹ ­F¿ ¹%Á  ¹%½=¾ (¹%¾ · ¹ »=º¼­ ¾ ·�º�Ì Á ¸¹%¹ ­�­ Á ·�¿�¯ Á ­�º ¹%Á ·�­ P ¬'º�¯�¯ ¹ ­ 1
Ä ¹ ­�· Á ¿ ¾�Á · ¹ ­�­ Á ¿ ¹ ·R? ®�º ¹ ¯�¯ ¹ ­�¿ ¹%Á  ¹%½=¾ ®%¬ Á ­ ¹ ·�» ¹ ­�»�¸¹ ®%¬'¯¼¬
4 ¹ ­�»�¬ ½ ­�¯ ¹ ­�»�¸¹ ¿ (À ¾ ­�­=¸¹ »=º�Æ ¹%½=¾ ¬'º�· ¹ ­

·�¸¹ ® ¹%½=¾ ­ ¹%¾ »�¬ ¾ ¬'Ì�¯ ¹ ­�® ¹ % Á º0¿ ¹ ·�Æ ¹%¾ » ¹ P ¬'º�· ¹ » ¹ ­)¸¹%¾�Á » ¹ ­&» ¹ ¿�¬'¯%¸¹ À0­�º¼­�Æ¡º¼®�º ¾ ¸¹ 4�· (¬�® ¹ Ê¬6» ¹ ­ ¾ ·�¬ ½ ®�È�¸¹%¹ ­
· ¹ ®�À Á ¿�¬ ½=¾ ¯¼¬ P ¬'º�¯�¯ ¹21 É ¹ ­�Æ ¹ ­ Á · ¹ ­�» ¹ ¿�¬'¯%¸¹ À0­�º¼­�Æ¡º¼®�º ¾ ¸¹ ­�À ½=¾ ¿�·�¸¹ ®�º ¹%Á ­ ¹ ­6®%¬'· ¹ ¯�¯ ¹ ¿ ¹ ·�Æ ¹%¾�¾�¹%½=¾ » ¹
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C ¹ ­
Æ�¬!*#¿�·�À
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´6È�À�· ½�¹ · <�,�./.;<2H Æ�¬!*¡¿�·�À
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¾ È ¹ · ¹ º¼­ ½ À¡­�º54 ½ º ? ®%¬ ½=¾  �¬'·�º¼¬ ¾ º�À ½ À P � ��1 Â ½�¾ È ¹ P ¬'· ? ¹ ¯¼»�¬ ½ » P À�·�¬�» ¹%¹ ¿ P À=® Á ­ G � � ��� , ¬ ½ »
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� � � � 
#�(� �)�.�#� ����� ��� � �#���'�#��� � 46� ��� � �)���'�6%�46��� � �
����+ � 
 � � �.�#� ���)��$�� �
Â ½�¾ È ¹ ­ ¾�Á ».*¡Æ ¹%½=¾ º�À ½�¹ »¡¬'Ì�À
 ¹�G Ä ¹  =· ¹%¾���������� <�,�./.>:.HD< ¬�· ¹ ¯¼¬ ¾ º�À ½ ­�È�º�¿ 	�¬�­ ¹ ­ ¾ ¬'Ì�¯�º¼­�È ¹ »¡À ½

1>8 · ¹ ®�À�·�» ¹ » ¹ ¬'· ¾ È�% Á ¬
C ¹ ­ P À�· 	�È�º¼®�È!Æ�¬�®�·�À0­ ¹ º¼­�Æ¡º¼®�»�¬ ¾ ¬¡¬�­ 	 ¹ ¯�¯�¬�­�º ½ ­ ¾ · Á Æ ¹%½=¾ ¬'¯�Æ�¬
4 ½ º ¾�Á » ¹
G � � Ì ¹%¾ 	 ¹%¹%½,8 ¶ 84¾ À = ¶ 82H 	 ¹ · ¹ ¬! �¬'º�¯¼¬'Ì�¯ ¹21 ÉFÀ�Æ4Ì�º ½ º ½ 4 ¾ È ¹�¹%½�¹ ·&4I*!·�¬�»=º¼¬ ¾ º�À ½ Æ¡À=» ¹ ¯ Á ­ ¹ »!Ì.*Ï ¿�À ½ È ¹%Á�¹ · G-,�.;=;A2H ¬ ½ »	B)¬'· ½ ¸	 C G-,�.;=/.2H 	�º ¾ È ¾ È ¹ ²�º¼®�È ¾�¹ · G-,�.;<;?2H · ¹ ¯¼¬ ¾ º�À ½ Ì ¹%¾ 	 ¹%¹%½4¾ È ¹6¹%½�¹ ·&4I*
· ¹ ¯ ¹ ¬�­ ¹ »¡¬ ½ » ¾ È ¹ Æ�¬
4 ½ º ¾�Á » ¹2< ¬#¯�º ½�¹ ¬'·�· ¹ 4�· ¹ ­�­�º�À ½ G ¯ ¹ ¬�­ ¾ ­&% Á ¬'· ¹ Æ ¹%¾ È�À=» H 	�¬�­ ¹ ­ ¾ ¬'Ì�¯�º¼­�È ¹ »4À ½
¾ È ¹ »�¬ ¾ ¬4­ ¹%¾!1 Í�È ¹ Ì�¬�­�º¼®�· ¹ ¯¼¬ ¾ º�À ½ º¼­ 6

� � � � 	�� ¯�ÀI4 G � H 	�� � 	 � G 8.1 02H

	�È ¹ · ¹ �Yº¼­ ¾ È ¹ Æ�¬
4 ½ º ¾�Á » ¹ ¬ ½ » � º¼­ ¾ È ¹ º ½=¾�¹%½ ­�º ¾ *)À P ¾ È ¹ º¼­�À0­ ¹ º¼­�Æ�¬'¯�¬ ¾�¾ È ¹ P À=®%¬'¯�»=º¼­ ¾ ¬ ½ ® ¹
²�À P ¾ È ¹ Æ ¹ ¬ ½ ·�¬�»=º Á ­ G º ½ C=Æ HD1 ² ¹ ¯¼¬ ¾ º�À ½ 8.1 0 º¼­= �¬'¯�º¼»�¬ ¾�¾ È ¹�¹ ¿�º¼® ¹%½=¾�¹ · 	�È ¹ · ¹ º ¾ ®%¬ ½ Ì ¹ 	�·�º ¾�¾�¹%½
¬�­ 6

� � � � � 	�� ¯�ÀI4 G � H 	�� � 	 � G 8.1982H
	�È ¹ · ¹ � º¼­ ¾ È ¹ P À=®%¬'¯�» ¹ ¿ ¾ È¡¬ ½ »¡Â@À ¾ È ¹6¹ ¿�º¼® ¹%½=¾ ·�¬'¯�º ½=¾�¹%½ ­�º ¾ * 1 Í�È ¹ »�¬ ¾ ¬#­ ¹%¾ ®�À Á ¯¼» ¾ È ¹ · ¹8P À�· ¹

Ì ¹ ­ Á ¿�¿�¯ ¹ Æ ¹%½=¾�¹ »�Ì.* ¹ ¿�º¼® ¹%½=¾ ·�¬'¯�»�¬ ¾ ¬ 6�¹ ¿�º¼® ¹%½=¾ ·�¬'¯�º ½=¾�¹%½ ­�º ¾ *!¬ ½ » P À=®%¬'¯�»=º¼­ ¾ ¬ ½ ® ¹ À P ¾ È ¹ ¬�­�­�ÀL+
®�º¼¬ ¾�¹ »4º¼­�À0­ ¹ º¼­�Æ�¬'¯�À P Æ�¬'Å=º�Æ Á Æ
º ½=¾�¹%½ ­�º ¾ * 1 � È ¹%½�¾ È�º¼­� �¬'¯ Á�¹ º¼­ Á�½ C ½ À�	 ½=< º ¾ º¼­�¬�­�­ Á Æ ¹ » ¾ À�Ì ¹
¹ % Á ¬'¯ ¾ À ¾ È ¹ » ¹ ¿ ¾ È 6�¹21 4 1(< C=Æ P À�· � ��< C=Æ <�, A C=Æ P À�· � � , A C=Æ <=¹%¾ ® 1 HD1 ÉFÀ�Æ4Ì�º ½ º ½ 4 8.1 0
¬ ½ » 8.198 ¬ ½�¹ 	
· ¹ ¯¼¬ ¾ º�À ½ ­�È�º�¿�º¼­�À�Ì ¾ ¬'º ½�¹ » 6

� � � � � �
�
¯�ÀI4 � � � � 	 �� G � � � H G 8.1 :.H

	�È�º¼®�È�®�À�·�· ¹ ­�¿�À ½ »�­ ¾ À ¾ È ¹ Ï ¿�À ½ È ¹%Á�¹ ·6· ¹ ¯¼¬ ¾ º�À ½ ­�È�º�¿ 8.1 ,I1 Â ½ Ë�·�¬ ½ ® ¹2<=¹ O ¹ ® ¾ ­�À P ¹ ¬'· ¾ È�% Á ¬
C ¹
¬'· ¹ À P ¾�¹%½ À P ¯�º�Æ¡º ¾�¹ » ¹ Å ¾�¹%½=¾!< º ½ »=º¼®%¬ ¾ º ½ 4 ¾ È�¬ ¾�¾ È ¹ Æ�¬ 9 À�·�º ¾ *�À P ®%¬�­ ¹ ­�º ½  0À�¯5 ¹ À ½ ¯5*¡­�È�¬'¯�¯�À�	 P À=®�º
G ��� ,�0 C=Æ H�¹  ¹%½=¾ ­ 1 ´�­6¬#· ¹ ­ Á ¯ ¾!<�¾ È ¹ ¬'Ì�­�À�·�¿ ¾ º�À ½ ®�À ¹87 ®�º ¹%½=¾#� º ½ · ¹ ¯¼¬ ¾ º�À ½ 8.1 , º¼­K ¹ ·&*¡­�Æ�¬'¯�¯
G À ½4¾ È ¹ À�·�» ¹ ·FÀ P , A � � C=Æ � � HD1 Â ¾ º¼­ ¾ È ¹ · ¹8P À�· ¹ ¿�À0­�­�º�Ì�¯ ¹6¾ À 	�·�º ¾�¹2< Ì.*�	�¬!*�À P ¬ ½ ¬'¿�¿�·�À'Å=º�Æ�¬ ¾ º�À ½=<
¾ È�¬ ¾�¾ È ¹ ®�À ¹87 ®�º ¹%½=¾ À P ¿�·�À�¿�À�· ¾ º�À ½ ¬'¯�º ¾ *¡Ì ¹%¾ 	 ¹%¹%½4¾ È ¹ º ½=¾�¹%½ ­�º ¾ *4¬ ½ » ¾ È ¹ ¬'Æ¡¿�¯�º ¾�Á » ¹ À P Æ¡À ¾ º�À ½
º¼­ G º ½�¾ È ¹ ®%¬�­ ¹ À P Ì�À=».* 	�¬! ¹ ­ H 6 ��� � � ��1 Í�È ¹ · ¹ ­ Á ¯ ¾ ­�À P¤¾ È ¹ · ¹ 4�· ¹ ­�­�º�À ½ ®%¬'¯¼® Á ¯¼¬ ¾ º�À ½ ­ P À�· 0;<;?
 �¬'¯ Á�¹ ­FÀ P Â G E Â�Â�Â ¾ À4Â�Â�Â H ¬ ½ »�² G P ·�À�Æ 1�¾ À 8;?;A C=Æ H ­�È�À�	 ¾ È�¬ ¾�¾ È ¹6¾�¹ ·�Æ � �
º ½4¹ % Á ¬ ¾ º�À ½ 8.1 0
º¼­ ½ À ¾ ­�º54 ½ º ? ®%¬ ½=¾ ¯5*4»=º O ¹ · ¹%½=¾ P ·�À�Æ M ¹ ·�À < ­�À ¾ È ¹ · ¹ ­ Á ¯ ¾ ­
	 ¹ · ¹ À�Ì ¾ ¬'º ½�¹ »�À ½¡¾ È ¹ ­�º�Æ¡¿�¯�º ? ¹ » P À�·�Æ
G Ë�º54 Á · ¹	8.1 02HD1

� �$A ¶ :;:�� 	 , ¶ : ? ¯�ÀI4 G � H 	 A ¶ : ?��
	 G�	 �&A ¶ :.H G 8.19<2H



	 � 3 � �#���'�#��� ��� � � ��+2� � � �!�.�#� ��� �� �"! � �'� � � � ���)���)���� � ��� ! � ��� � �)���'���� � � �=

����+ �

������� 8.1 0 2 
 � �0� 	��@�= =��� 	¼�=�����0�
	��@¦ ��  	÷���@�0���%� �����÷���
	¼�0�0� � 	 ¨������@�0��� 	÷� � �� 3�0� � 
v�������0�� =�� v���0��� � �
�%�=���0��� �C� ��� 	÷�%�'�'��	÷�%§�����	¼�=�����0�
	��
	C��� � � � �0���@���=§4���=�@���6§�� �0� 	��@�= =���!�0��  �¥�'������  	÷���@�0�������!� � � � �
§4���0� 	÷�%�'�'��	÷�%§��������0  	�	 �@�%���'���'��� � �0����¨������'���=����  �¥�0�#����� 	÷�%�'�'��	÷�%§���� 	¼�=�����0�
	��
	C��� ��� � �0�� �� � �
��� � 	¼��¢'�����
	¼�0�
�%�=��¢'� �C� 	¼��� ��� 	�� � 	��¼� 	¼��  	¼¢
	¼ 0�=�������0� 
  =������� 	¼�=������¢%��� �@ 0���C����  � 	÷�h�����÷�%�0�÷������ 
� 	�� � � � ������¢%�����������÷���
	¼�0�0� � 	 ¨ � �&A ¶ :;:�� 	 , ¶ : ? ¯�ÀI4 G � H 	 A ¶ : ? �



����� � �'�)�.�#� ��� � � ���� �#$)��� � � � � +2

����� ���(�'& � � � 	 �

����� � 8.1 , 2 � �0§6¨��0��	÷�%�0��� � � � � 	¼�0���@���=§4���=�@�����0�� �§��0�%���'�'��	÷�%§�	¼�#¢%���÷�������0� �¥�'�����& =�@¨�� � �0�� 
§�� �0� 	��@�= =��� � ���0��� � �%�=���0��� �
±F¬'· ¾ È�% Á ¬
C ¹ µ�¬ ¾�¹ Çh¬�®�·�À0­ ¹ º¼­�Æ¡º¼® Â ½ ­ ¾ · Á Æ ¹%½=¾ ¬'¯ Ç�� Ç �» ¹ ¿ ¾ È » ¹ ¿ ¾ È Æ�¬�®�·�À0­ ¹ º¼­�Æ¡º¼® º ½ ­ ¾ · Á Æ ¹%½=¾ ¬'¯
Ï � «�¬ Á ¯�Ë ¹%½=1 A/0 � , ? � .;= <�¾ À . C=Æ =�¾ À ,/, C=Æ � :�1 .#¾ À < <�¾ À <.19= �
´6· Á ».* A/0 � 0/. � ?;A :4¾ À ,/, C=Æ :4¾ À = C=Æ � <.1 ,�¾ À <.198 <.1 ,)¾ À <.1 1 �
´6· ¹%¾�¾�¹ A;? � , 8 � =21 8�¾ À : C=Æ <�¾ À 1 C=Æ 	 <.1 0 <.19< 	
´ ½�½�¹ ® * A21 � , < � .;= 8�¾ À < C=Æ 8�¾ À : C=Æ � :�19=#¾ À :�1 1 :�19<�¾ À <.19< �

-�� + °�À�· ½ ¬ ½ » ,�0 � , : � .>: 8�¾ À 1 C=Æ , A.1 : ��, C=Æ � :�19= <.1 , �
² ¹8P ¹ · ¹%½ ® ¹ ­ 6 � ²�º54�À ���3����� <�,�./.21 )

�
- ¬
4 ½�¹ ¿�¬'º ½ + ° ¹ * ½�¹ º�Å ���3����� <�,�.;?/0") 	 � À0¬ ½ 4.Í&·�À ½ 4 ¹%¾

²�À Á ¯¼¬ ½ » <�,�.212, ) ��Í�È�À Á  ¹%½ À ¾4��������� <�,�./.;?") ��Ë�·�¸¹ ®�È ¹%¾#��������� <�,�./.;=

��������� �,�����
	.��)1"������ � 
 ����" �!� ��� ��� � �!� " �(����� �7"�)7%��*)1��" �! !�!)��0�*�

Í�È ¹ Æ�¬�®�·�À0­ ¹ º¼­�Æ¡º¼®�Æ ¹%¾ È�À=»�­6» ¹ ­�®�·�º�Ì ¹ »�¬'Ì�À
 ¹ È�¬! ¹ Ì ¹%¹%½  ¹ ·�º ? ¹ »4À ½ · ¹ ® ¹%½=¾�¹ ¬'· ¾ È�% Á ¬
C ¹ ­
À P Æ�¬
4 ½ º ¾�Á » ¹ 4�· ¹ ¬ ¾�¹ · ¾ È�¬ ½�<6¾ È�¬ ¾ À=®%® Á ·�· ¹ »#º ½�¾ 	�À�· ¹ 4�º�À ½ ­ 6�¾ È ¹ Ë�· ¹%½ ®�È�´6¯�¿�­�¬ ½ » ¾ È ¹ Ë�· ¹%½ ®�È
«$*=· ¹%½�¹%¹ ­ 1

�=���)
#+ � ����� � � � � � � �'+2� � � �
� � � ��+ � �F��� � �!��� � � ��� � � ��$)��� � �

Í�È ¹ 3 Á ¯5* , <.<�,�./.;= ´ ½�½�¹ ® * ¹ ¬'· ¾ È�% Á ¬
C ¹ À=®%® Á ·�· ¹ »�º ½!¾ È ¹ Ë�· ¹%½ ®�È!´6¯�¿�­6¬'¯�À ½ 4 ¾ È ¹SEFÁ ¬�®�È ¹
P ¬ Á ¯ ¾!1 Í�È ¹ º ½ ­ ¾ · Á Æ ¹%½=¾ ¬'¯�» ¹ ¿ ¾ È ¹ ­ ¾ º�Æ�¬ ¾�¹ º ½ »=º¼®%¬ ¾�¹ ­�¬�­�È�¬'¯�¯�À�	 È.*=¿�À=® ¹%½=¾�¹ · 1 Í�È ¹ % Á�¹ ­ ¾ º�À ½ ·�¬'º¼­ ¹ »
Ì.* ¾ È�º¼­ ¹  ¹%½=¾ º¼­ 	�È ¹%¾ È ¹ · ¾ È ¹ EFÁ ¬�®�È ¹ P ¬ Á ¯ ¾!< ¬v®�À ½ ­�¿�º¼® Á À Á ­¡³ � + Ï ± ¾ · ¹%½ »=º ½ 4v¯ ¹8P ¾ + ¯¼¬ ¾�¹ ·�¬'¯
­ ¾ ·�º5C ¹ + ­�¯�º�¿ P ¬ Á ¯ ¾!< º¼­�¬#­ Á ¿ ¹ ·R? ®�º¼¬'¯�À�·�¬)®�· Á ­ ¾ ¬'¯ P ¹ ¬ ¾�Á · ¹�G Í�È�À Á  ¹%½ À ¾)���F����� <�,�./.;?2HD1 ´�®%®�À�·�»=º ½ 4 ¾ À
¬)¿�· ¹ ¯�º�Æ¡º ½ ¬'·&*#­ ¾�Á ».* G Ï ®�À ¾�¾ º <�,�./.;?2H ¬ ¾ ¯ ¹ ¬�­ ¾�¾ 	�À ¹ ¬'·�¯�º ¹ · ¹  ¹%½=¾ ­ < Ë�·�¬ ½ 4I* G-,�.;8;=2H ¬ ½ »�Ë�¬! ¹ ·&4 ¹ ­
G-,�.;?;A2HD< ®%¬ ½ Ì ¹ ¬ ¾�¾ ·�º�Ì Á�¾�¹ » ¾ À ¾ È ¹ EFÁ ¬�®�È ¹ P ¬ Á ¯ ¾ ¬ ½ »�¬'· ¹ ­�È�¬'¯�¯�À�	 P À=® Á ­ ¹  ¹%½=¾ ­ 1 Â�­�À0­ ¹ º¼­�Æ�¬'¯
­�È�¬'¿ ¹ ­)»=·�¬ 	 ½ P À�· ¾ È ¹ Æ¡À0­ ¾ · ¹ ® ¹%½=¾ ´ ½�½�¹ ® * ¹ ¬'· ¾ È�% Á ¬
C ¹ ­�È�À�	�º ½h¾ È ¹�½�¹ ¬'· ? ¹ ¯¼»!¬�4 ¹ À�Æ ¹%¾ ·&*
®�À ½=¾ ·�À�¯�¯ ¹ »�Ì.* ¾ È ¹ ­�À Á ·�® ¹�G Ë�º54 Á · ¹�8.1982H ¬ ½ »4º ½¡¾ È ¹ P ¬'· ? ¹ ¯¼» < º¼­�À0­ ¹ º¼­�Æ�¬'¯¼­F­�È�¬'¿ ¹ ­�®�À ½=¾ ·�À�¯�¯ ¹ »�Ì.*
¾ È ¹ ­ Á ¿ ¹ ·R? ®�º¼¬'¯=4 ¹ À�¯�ÀI4�º¼®%¬'¯ P À�·�Æ�¬ ¾ º�À ½ ­ 1
Í�È ¹ »=º¼­ ¾ ·�º�Ì Á�¾ º�À ½ À P ¾ È ¹ º ½=¾�¹%½ ­�º ¾ º ¹ ­ P À�· ¾ È ¹ · ¹ ® ¹%½=¾ «$*=· ¹%½�¹ ¬ ½!¹ ¬'· ¾ È�% Á ¬
C ¹ À P Ï ¬'º ½=¾ + «�¬ Á ¯ +

» ¹ + Ë ¹%½ À Á º�¯�¯ ¹%¾FG-,�./.;=2H ­�È�À�	6­ ¹ Å ¾�¹%½ » ¹ » ¹ O ¹ ® ¾ ­�º ½ »=º¼®%¬ ¾ º ½ 4!¬!» ¹%¹ ¿ ¹ · P À=® Á ­ < ¿�· ¹ ­ Á Æ�¬'Ì�¯5*!À ½ ¬
·�¬'Æ¡¿
­ ¾ · Á ® ¾�Á · ¹ À P ¾ È ¹ ³6À�· ¾ È+«$*=· ¹%½�¹ ¬ ½ Ë�·�À ½=¾ ¬'¯)Í�È�· Á ­ ¾ G ²�º54�À ���¡����� <�,�./.21IHD1 Â ½�¾ È ¹ P ¬'·
? ¹ ¯¼» < º ½ Ï ¿�¬'º ½=<�¾ È ¹ ­ ¾ ·�À ½ 4�À�·�º ¹%½=¾ ¬ ¾ º�À ½ À P ¾ È ¹ º¼­�À0­ ¹ º¼­�Æ�¬'¯¼­�º ½h¾ È ¹ »=º�· ¹ ® ¾ º�À ½ Ï � Ì ¹ *0À ½ » ¾ È ¹
«$*=· ¹%½�¹ ¬ ½ Æ¡À Á�½=¾ ¬'º ½ ­�Æ�¬!*4Ì ¹ » Á�¹#¾ À�4 ¹ À�¯�ÀI4�º¼®%¬'¯�®�À ½ »=º ¾ º�À ½ ­�Ì Á�¾ ¬'¯¼­�À ¾ À¡¬4»=º O ¹ · ¹%½=¾ »�¬ ¾ ¬¡­ ¹%¾
¬ ½ »!º ½=¾�¹%½ ­�º ¾ * ¹  �¬'¯ Á ¬ ¾ º�À ½=1 Ï º�Æ¡º�¯¼¬'·�­�È�¬'¿ ¹ ­�¬'· ¹ À�Ì�­ ¹ ·& ¹ » P À�· ¾ È ¹#¾ 	�À4¯¼¬'·&4 ¹#¹ ¬'· ¾ È�% Á ¬
C ¹ ­ ¾ È�¬ ¾
À=®%® Á · ¹ »¡º ½�¾ È ¹ 	 ¹ ­ ¾�¹ · ½ ¿�¬'· ¾ À P¤¾ È ¹ «$*=· ¹%½�¹%¹ ­�Æ¡À Á�½=¾ ¬'º ½ ­ 6 ´6· Á ».* <�,�.;?;A ¬ ½ »!´6· ¹%¾�¾�¹2< ,�.;=2121



	 � 3 � �#���'�#��� ��� � � ��+2� � � �!�.�#� ��� �� �"! � �'� � � � ���)���)���� � ��� ! � ��� � �)���'���� � � �=

����+ �

������� 8.198 2 
 �0�%���'�'��	÷�%§�	¼��§���¨4� �¤� � � ���������%¦#���0��� � �%�=���0� ��� ���������������=��� � ��� ��	÷�%�'�'��	÷�%§���� ���0���
 0��� �����0�����0��  	¼���#�@��� � � 	¼�=�����0�
	��@¦4�0���'����¢'��  	¼�¡� � ���÷�'����� 	��
	C���'ª&�����0� 
 ���÷  	÷�%�'�'��	÷�%§������ � ��¨���� �¥�0�
	¼�=�����0�
	��
	C��� � � � �0��  � � �0���6���0�=�@���������� 4�%¦#� � ����� ��� � ���=�0� � � �¥�0�0�ä�F�0� � � 	¼� � � � �)���0��� � �%�=���0�
�'���%�=������ �� �¥�0� 
 ���÷  	÷�%�'�'��	÷�%§������ � ��¨�������� 	÷�� 0��� ����	¼� �0����¦�� �0���F§�� 	¼�=�÷¦����0�=�@���������� #�%¦ �=�����÷��� 	¼�����
���0��  	��
	¼�0�0��� � �%�%¨�����
 �
	¼���&�÷�0¦0����� �



����� � �'�)�.�#� ��� � � ���� �#$)��� � � � � +2

����� ���(�'& � � � 	 �

�=��+2� � � � �=�#$�+2� � +2� � �.�#� ���
Í�È ¹ ¿�¬'·�¬'Æ ¹%¾�¹ ·�­¡À P ¾ È ¹ Ï ¿�À ½ È ¹%Á�¹ ·h· ¹ ¯¼¬ ¾ º�À ½ ­�È�º�¿ G ±�% Á ¬ ¾ º�À ½ 8.1 ,
H ¬'· ¹v¹ ­ ¾ º�Æ�¬ ¾�¹ »3Ì.*
¬

¯ ¹ ¬�­ ¾ + ­&% Á ¬'· ¹ ­�º ½  ¹ ·�­�º�À ½vÁ ­�º ½ 4 < Ì�À ¾ È ¾ È ¹ º¼­�À0­ ¹ º¼­�Æ�¬'¯�·�¬�»=º�º G ­&% Á ¬'· ¹IH ¬ ½ »3¬'¯�¯ ¾ È ¹ Æ�¬�®�·�À0­ ¹ º¼­ +
Æ¡º¼®4À�Ì�­ ¹ ·& �¬ ¾ º�À ½ ­ G ­ ¾ ¬'· HD1 Í�È ¹ » ¹ ¿ ¾ È
¬�­ 	 ¹ ¯�¯6¬�­ � ¬ ½ » � ¿�¬'·�¬'Æ ¹%¾�¹ ·�­4¬'· ¹ ¬�» 9 Á ­ ¾�¹ » ¾ À ? ¾
¾ È ¹ ® Á ·& ¹ · ¹ ¿�· ¹ ­ ¹%½=¾ º ½ 4 ¾ È ¹ »�¬ ¾ ¬ 1 º ½ » ¹ Å=º ½  ¹ ·�­�º�À ½¡¹%½ 4�·�º�¯�¯ ¹ ´ 4�·�º¼»!­ ¹ ¬'·�®�È�º¼­ Á ­ ¹ » ¾ À ¹ Å=¿�¯�À�· ¹
¾ È ¹ ­�À�¯ Á�¾ º�À ½ ­�¿�¬�® ¹ 4�¯�À�Ì�¬'¯�¯5* 1 ±F¬�®�Èh¿�¬'·�¬'Æ ¹%¾�¹ ·6º¼­)¬'¯�¯�À�	 ¹ » ¾ À  �¬'·&*!Ì ¹%¾ 	 ¹%¹%½h¾ 	�À¡¯�º�Æ¡º ¾  �¬'¯ Á�¹ ­� � 	 , A � � ��, A � 	 � � 
 � � < � � 	 , � < �/< ¬ ½ » � � 	 A � 8;A �	� 
61 Í�È ¹ Æ¡º¼­ ? ¾ P Á�½ ® ¾ º�À ½�Á ­ ¹ » º ½�¾ È�º¼­
º ½  ¹ ·�­�º�À ½ º¼­ ¾ È ¹ � � ½ À�·�Æ�Ì ¹%¾ 	 ¹%¹%½!¾ È ¹ º ½=¾�¹%½ ­�º ¾ *!®%¬'¯¼® Á ¯¼¬ ¾�¹ » 	�º ¾ È ¾ È ¹ Ï ¿�À ½ È ¹%Á�¹ ·)¯¼¬ 	 P À�·)¬
4�º5 ¹%½¡¾ ·�º�¿�¯ ¹%¾�G � � � � � H ¬ ½ » ¾ È ¹ ®�À�·�· ¹ ­�¿�À ½ »=º ½ 4¡»�¬ ¾ ¬ <�¹ º ¾ È ¹ ·�º¼­�À0­ ¹ º¼­�Æ�¬'¯�¿�¬'·�¬'Æ ¹%¾�¹ ·�­FÀ�·�¬'¯�¯ ¾ È ¹
Æ�¬�®�·�À0­ ¹ º¼­�Æ¡º¼®�»�¬ ¾ ¬ 1 Â ½  ¹ ·�­�º�À ½ º ½v¾ È ¹ ¯ ¹ ¬�­ ¾ + ­&% Á ¬'· ¹ ­4­ ¹%½ ­ ¹ ¯ ¹ ¬�»�­ ¾ À ¾ È ¹ À�¿ ¾ º�Æ Á ÆÎ­�À�¯ Á�¾ º�À ½=1
Í�È ¹ ­�À�¯ Á�¾ º�À ½ º¼­�­�È�À�	 ½ º ½ Ë�º54 Á · ¹ 8.1 : À ½ ¯5* P À�· ¾ È ¹  �¬'¯ Á�¹ À P � ®�À�·�· ¹ ­�¿�À ½ »=º ½ 4 ¾ À ¾ È ¹ ¯ ¹ ¬�­ ¾
­&% Á ¬'· ¹ ­�À�¯ Á�¾ º�À ½ À ½!¾ È ¹ »�¬ ¾ ¬�¿�À�º ½=¾ ­ 1
Í�È ¹ 4�·�º¼»¡­ ¹ ¬'·�®�È4ÀLO ¹ ·�­ ¾ È ¹ ¿�À0­�­�º�Ì�º�¯�º ¾ * ¾ À4» ¹ ? ½�¹6¾ È ¹ ­�È�¬'¿ ¹ À P ¾ È ¹ ­�À�¯ Á�¾ º�À ½ »=À�Æ�¬'º ½ º ½¡¾ È ¹

¿�¬'·�¬'Æ ¹%¾�¹ ·F­�¿�¬�® ¹21 Í�È ¹ Ì�¯¼¬�®DC ¾ À�4�· ¹ *�· ¹ 4�º�À ½ ­�· ¹ ¿�· ¹ ­ ¹%½=¾ 0;A �	< : A � ¬ ½ » =;A � º ½ ®�· ¹ ¬�­ ¹ º ½4¾ È ¹
Æ¡º¼­ ? ¾6¾ À!¬'¯�¯�Æ�¬�®�·�À0­ ¹ º¼­�Æ¡º¼®�»�¬ ¾ ¬¡¿�À�º ½=¾ ­ 	�È ¹%½ ®�À�Æ¡¿�¬'· ¹ » ¾ À ¾ È ¹ Æ¡º¼­ ? ¾ À P ¾ È ¹ Ì ¹ ­ ¾ ­�À�¯ Á�¾ º�À ½
	������ � G ­ ¾ ¬'·�º ½ Ë�º54 Á · ¹	8.1 :.H�6

º ½ ®�· ¹ ¬�­ ¹ À P Æ¡º¼­ ? ¾0G ��H�� , A;A 	 ��	������ �	������ � G 8.19=2H
Í�È�º¼­�Æ ¹ ¬ ½ ­ ¾ È�¬ ¾ ¬'¯�¯F­�À�¯ Á�¾ º�À ½ 	�º ¾ È�º ½h¾ È ¹ Ì�¯¼¬�®DC�· ¹ 4�º�À ½=< P À�· ¹ Å ¹ Æ¡¿�¯ ¹2< È�¬! ¹ À ½ ¯5*h¬ 0;A��

º ½ ®�· ¹ ­�¬�­ ¹ º ½�¾ È ¹ Æ¡º¼­ ? ¾ ®�À�Æ¡¿�¬'· ¹ » ¾ À ¾ È ¹ Ì ¹ ­ ¾ ­�À�¯ Á�¾ º�À ½=1 Í�È ¹  �¬'·�º¼¬'Ì�º�¯�º ¾ *vº ½3¾ È ¹ ­�È�¬'¿ ¹ À P
¾ È ¹ ­�À�¯ Á�¾ º�À ½ º�Æ¡¿�¯�º ¹ ­�¬	 �¬'·�º¼¬'Ì�¯ ¹ » ¹ 4�· ¹%¹ À P ­ ¹%½ ­�º ¾ º5 =º ¾ *�À P ¾ È ¹ ¿�¬'·�¬'Æ ¹%¾�¹ ·�­ ¾ À!®�È�¬ ½ 4 ¹ ­�º ½ ¾ È ¹
? ¾)¾ À ¾ È ¹ Ï ¿�À ½ È ¹%Á�¹ ·)· ¹ ¯¼¬ ¾ º�À ½ ­�È�º�¿ 1 Â ¾ ­ ¹%¹ Æ�­�®�¯ ¹ ¬'· ¾ È�¬ ¾ P À�·#¬'¯�¯F­�È�¬'¿ ¹ ­ < ¬�®�À�·�· ¹ ¯¼¬ ¾ º�À ½h¹ Å=º¼­ ¾ ­
Ì ¹%¾ 	 ¹%¹%½!¾ È ¹�¹ ­ ¾ º�Æ�¬ ¾ º�À ½ À P ¾ È ¹ � ¬ ½ » � ¿�¬'·�¬'Æ ¹%¾�¹ ·�­ 1 Í�È�º¼­6· ¹ » Á ® ¹ ­6­�À�Æ ¹ 	�È�¬ ¾�¾ È ¹ ¿�È.*�­�º¼®%¬'¯
Æ ¹ ¬ ½ º ½ 4 ¾ È�¬ ¾ Ï ¿�À ½ È ¹%Á�¹ ·4¬ ¾�¾ ·�º�Ì Á�¾�¹ » ¾ À �#1 ³ ¹  ¹ · ¾ È ¹ ¯ ¹ ­�­ < 	 ¹ ®%¬ ½ À�Ì�­ ¹ ·& ¹¡¾ È�¬ ¾ · ¹ ¬�­�À ½ ¬'Ì�¯ ¹
G 0;A�� ®�À ½=¾ À Á ·�¯�º ½�¹ ­ H  �¬'¯ Á�¹ ­FÀ P � G Ì ¹%¾ 	 ¹%¹%½ 0 ¬ ½ » :.H ¯ ¹ ¬�» ¾ À#¿�È.*�­�º¼®%¬'¯�¯5*�· ¹ ¬�­�À ½ ¬'Ì�¯ ¹  �¬'¯ Á�¹ ­FÀ P
È G � , A C=Æ HD1 Í�È ¹ ­�À�¯ Á�¾ º�À ½ »=À�Æ�¬'º ½ º¼­�Ì ¹%¾�¾�¹ ·F®�À ½ ­ ¾ ·�¬'º ½�¹ » P À�·�´ ½�½�¹ ® *)Ì ¹ ®%¬ Á ­ ¹ º ¾ º¼­�¬)­�È�¬'¯�¯�À�	
¹  ¹%½=¾0G È � < C=Æ H ¬ ½ » ¾ È ¹ · ¹ ¬'· ¹ ¬4­ ÁQ7 ®�º ¹%½=¾�½=Á Æ4Ì ¹ ·�À P »�¬ ¾ ¬4¿�À�º ½=¾ ­�º ½�¾ È ¹#¹ ¿�º¼® ¹%½=¾ ·�¬'¯&¬'· ¹ ¬
¾ ÀvÌ ¹%¾�¾�¹ ·�®�À ½ ­ ¾ ·�¬'º ½ �#1 Ë�À�·�» ¹%¹ ¿ ¹ · ¹  ¹%½=¾ ­ G 4�· ¹ ¬ ¾�¹ · ¾ È�¬ ½&< C=Æ HD<�¾ È ¹ Ï ¿�À ½ È ¹%Á�¹ ·¡· ¹ ¯¼¬ ¾ º�À ½
®%¬ ½�½ À ¾ »=º¼­ ¾ º ½ 4 Á º¼­�È¡Ì ¹%¾ 	 ¹%¹%½ ¬ ½¡¹  ¹%½=¾ ¬ ¾ ¬�» ¹ ¿ ¾ È4À P < À�·�À ½�¹ ¬ ¾�, A C=Æ 1 Í�È�º¼­�®%¬ ½ Ì ¹ ­ ¹%¹%½ ¬ ¾
- ·�¬ ½ »!°�À�· ½ ¬ ½ » < ´6· Á ».*�¬ ½ » Ï ¾ «�¬ Á ¯�» ¹ Ë ¹%½ À Á º�¯�¯ ¹%¾!< 	�È ¹ · ¹ » ¹ ¿ ¾ È  �¬'¯ Á�¹ ­�®%¬ ½  �¬'·&*�Ì ¹%¾ 	 ¹%¹%½
0 ¬ ½ » , A C=Æuº ½ ¾ È ¹�0;A�� ®�À ½=¾ À Á ·)¯�º ½�¹21 Í�È�º¼­ Á�½ ® ¹ · ¾ ¬'º ½=¾ *�º¼­�¬'¯¼­�À�· ¹ � ¹ ® ¾�¹ »!º ½h¾ È ¹ ­�À�¯ Á�¾ º�À ½
À�Ì ¾ ¬'º ½�¹ »�	�º ¾ È ¾ È ¹ º¼­�À0­ ¹ º¼­�Æ�¬'¯�¿�¬'·�¬'Æ ¹%¾�¹ ·�­ G ­&% Á ¬'· ¹ ­�º ½ Ë�º54 Á · ¹.8.1 :.HD1 Ë�À�· ¾ È ¹S- ·�¬ ½ »!°�À�· ½ ¬ ½ »
¬ ½ »3´6· Á ».* ¹  ¹%½=¾ ­ <&¾ È ¹ ­&% Á ¬'· ¹ ­F4�º5 ¹ % Á º ¾�¹ »=º O ¹ · ¹%½=¾  �¬'¯ Á�¹ ­�À P � ¬ ½ » � ®�À�Æ¡¿�¬'· ¹ » ¾ À ¾ È ¹
­ ¾ ¬'·�­ 1 ³ ¹  ¹ · ¾ È ¹ ¯ ¹ ­�­ < 	�º ¾ È ¾ È ¹4¹ Å�® ¹ ¿ ¾ º�À ½ À P - ·�¬ ½ »v°�À�· ½ ¬ ½ » <�¾ È ¹ * P ¬'¯�¯�º ½ ¾ È ¹ Ì�¯¼¬�®DCh· ¹ 4�º�À ½
®�À�·�· ¹ ­�¿�À ½ »=º ½ 4 ¾ À�¬ 0;A � º ½ ®�· ¹ ¬�­ ¹ º ½4¾ È ¹ ­ ¾ ¬ ½ »�¬'·�»�» ¹  =º¼¬ ¾ º�À ½ ®�À�Æ¡¿�¬'· ¹ » ¾ À ¾ È ¹ Ì ¹ ­ ¾ ­�À�¯ Á�¾ º�À ½=1
� ¹ ¿�·�À�¿�À0­ ¹�¾ È ¹ · ¹8P À�· ¹F¾ À Á ­ ¹�¾ È ¹ ­ ¹�¾ 	�À�Æ ¹%¾ È�À=»�­ ¾ À ¹ ­ ¾ º�Æ�¬ ¾�¹�¾ È ¹
! !�¹ ·�·�À�· " " À ½#¾ È ¹�¹  �¬'¯ Á ¬ ¾ º�À ½ À P
¾ È ¹ » ¹ ¿ ¾ È � ¬ ½ » ¹ Å=¿�¬ ½ ­�º�À ½ ®�À ¹87 ®�º ¹%½=¾ � G Í�¬'Ì�¯ ¹.8.1 ,
HD1 Í�È ¹�� ®�À ¹87 ®�º ¹%½=¾!< À ½¡¾ È ¹ À ¾ È ¹ ·�È�¬ ½ » <



� � 3 � �#���'�#��� ��� � � ��+2� � � �!�.�#� ��� �� �"! � �'� � � � ���)���)���� � ��� ! � ��� � �)���'���� � � �=

����+ �

a. Annecy earthquake
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α = 0.00001

b. Saint-Paul de Fenouillet earthquake
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c. The Grand-Bornand earthquake
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d. Arudy earthquake
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¬ ½ »#®�À ½ ­ ¹ % Á�¹%½=¾ ¯5*�¬ ½#¹  �¬'¯ Á ¬ ¾ º�À ½ À P ¾ È ¹ ®�À�·�· ¹ ® ¾ Æ�¬�®�·�À0­ ¹ º¼­�Æ¡º¼®&Æ�¬
4 ½ º ¾�Á » ¹ ·�¬ ½ 4 ¹0G Ä ¹  =· ¹%¾
· ¹ ¯¼¬ ¾ º�À ½#HD<

<.1 Æ�¬�®�·�À0­ ¹ º¼­�Æ¡º¼® ¹ ­ ¾ º�Æ�¬ ¾�¹ ­6À P Æ�¬
4 ½ º ¾�Á » ¹ ¬'· ¹ ®�À ½ ­�º¼­ ¾�¹%½=¾ 	�º ¾ Èvº ½ ­ ¾ · Á Æ ¹%½=¾ ¬'¯$ �¬'¯ Á�¹ ­)¬ ½ »
­�È�À�	�®�À�Æ¡¿�¬'·�¬'Ì�¯ ¹�Á�½ ® ¹ · ¾ ¬'º ½=¾ º ¹ ­ G Í�¬'Ì�¯ ¹	8.1 ,
HD1

�$��������	¼¢'�� ����=������
��������������0�����@¨����� ������@�0������� ������� �
®� � ��¨�¦���	
� � ��������� � � �'��¢
	C���Q���
	C������� ���@  �
� � � ª$��� ��� � ������� ��� ��� � �0�0�0�0� � � �

� 	�� ����%�������������%

Ä)" º ½=¾�¹ ·�¿�·�¸¹%¾ ¬ ¾ º�À ½ » ¹ ­6»=À ½�½ ¸¹%¹ ­�Æ�¬�®�·�À0­�º¼­�Æ¡º'% Á�¹ ­F»#" Á�½ ­=¸¹ º¼­�Æ ¹ ¿ ¹ ·�Æ ¹%¾ » ¹ ¯�À=®%¬'¯�º¼­ ¹ · 4�·�À0­�­�º@Ê¹ +
· ¹ Æ ¹%½=¾ ¯¼¬h­�À Á ·�® ¹!¹%¾ » ¹ ¯ Á º�¬�­�­�À=®�º ¹ · Á�½�¹ Æ�¬
4 ½ º ¾�Á » ¹21 Ä�¬ »�¸¹%¾�¹ ·�Æ¡º ½ ¬ ¾ º�À ½ » ¹ ¯¼¬!¿�·�À P À ½ » ¹%Á ·
¹ ­ ¾ ¿�¯ Á ­4¬'¿�¿�·�À'Å=º�Æ�¬ ¾ º5 ¹21 É ¹ ­4»=À ½�½ ¸¹%¹ ­	% Á À�º'% Á�¹ Ì�¬�­=¸¹%¹ ­¡­ Á ·¡» ¹ ­4¿�È�¸¹%½ À�ÆhÊ¹%½�¹ ­ ¾ ·%Ê¹ ­4»=º 7 ®�º�¯ ¹ +
Æ ¹%½=¾ % Á ¬ ½=¾ º ? ¬'Ì�¯ ¹ ­ < ­�À ½=¾ ¯ ¹ ­�­ ¹%Á ¯ ¹ ­�º ½QP À�·�Æ�¬ ¾ º�À ½ ­�»=À ½=¾�½ À Á ­�»=º¼­�¿�À0­�À ½ ­6¿�À Á ·6®%¬'·�¬�® ¾ ¸¹ ·�º¼­ ¹ ·�¯ ¹ ­
­=¸¹ º¼­�Æ ¹ ­�È�º¼­ ¾ À�·�º'% Á�¹ ­ 1 ±�¯�¯ ¹ ­6¿ ¹ ·�Æ ¹%¾�¾�¹%½=¾ » ¹ Æ¡º ¹%Á Å�®�À ½�½ ¬ (	�¾ · ¹ ¯¼¬4­�º¼­�Æ¡º¼®�º ¾ ¸¹ »#" Á�½�¹ ·�¸¹ 4�º�À ½=1 ±�¯�¯ ¹ ­
­�À ½=¾#¾ ·%Ê¹ ­�¿�·�¸¹ ®�º ¹%Á ­ ¹ ­6¿�À Á ·4®%¬'·�¬�® ¾ ¸¹ ·�º¼­ ¹ ·�¯ ¹ ­)­=¸¹ º¼­�Æ ¹ ­�Ê¬�¿�· ¹%½ »=· ¹4¹%½ ®�À�Æ¡¿ ¾�¹ »�¬ ½ ­)¯ ¹ ®%¬�»=· ¹ » ¹
¯/"�¸¹  �¬'¯ Á ¬ ¾ º�À ½ » ¹ ¯/"ä¬'¯%¸¹ ¬#­�º¼­�Æ¡º'% Á�¹2< »�¬ ½ ­�» ¹ ­�¿�¬!*�­)Ê¬4­�º¼­�Æ¡º¼®�º ¾ ¸¹ Æ¡À=»�¸¹ ·�¸¹%¹2< ®�À�Æ¡Æ ¹ ¯¼¬�Ë�·�¬ ½ ® ¹21
³6À Á ­4¬! 0À ½ ­ Á�¾ º�¯�º¼­=¸¹ » ¹ ­#º ½=¾�¹%½ ­�º ¾ ¸¹ ­#Æ�¬�®�·�À0­�º¼­�Æ¡º'% Á�¹ ­�· ¹ ® Á�¹ º�¯�¯�º ¹ ­�¯�À�·�­4» ¹ ­=¸¹ º¼­�Æ ¹ ­ P ·�¬ ½$N®%¬'º¼­

·�¸¹ ® ¹%½=¾ ­ ¹%¾ ¸¹ 40¬'¯ ¹ Æ ¹%½=¾�¹%½ · ¹ 4�º¼­ ¾ ·�¸¹ ­�¿�¬'·)» ¹ ­�º ½ ­ ¾ · Á Æ ¹%½=¾ ­�­�º¼­�Æ¡À�¯�ÀI4�º'% Á�¹ ­ < ¿�À Á ·A �¬'¯�º¼» ¹ ·6» ¹ ­�Æ�¸¹ +
¾ È�À=» ¹ ­6Æ�¬�®�·�À0­�º¼­�Æ¡º'% Á�¹ ­ 1 Ä ¹ ­6Æ�¬
4 ½ º ¾�Á » ¹ ­ ¹%¾ ¯ ¹ ­�¿�·�À P À ½ » ¹%Á ·�­0% Á�¹#½ À Á ­6¬! 0À ½ ­ ¾ ·�À Á  �¸¹%¹ ­6¬! ¹ ®
¯ ¹ ­&»=À ½�½ ¸¹%¹ ­&Æ�¬�®�·�À0­�º¼­�Æ¡º'% Á�¹ ­�­�À ½=¾�¹%½ ¬�®%®�À�·�»)¬! ¹ ®�¯ ¹ ­ ¹ ­ ¾ º�Æ�¬ ¾ º�À ½ ­�º ½ ­ ¾ · Á Æ ¹%½=¾ ¬'¯ ¹ ­ 1 ³6À Á ­�¬! 0À ½ ­
Á�¾ º�¯�º¼­=¸¹6Á�½�¹ º ½  ¹ ·�­�º�À ½4¹%½ 4�·�º�¯�¯ ¹6½ À Á ­�¿ ¹ ·�Æ ¹%¾�¾ ¬ ½=¾ »#" ¹ ­ ¾ º�Æ ¹ ·�¯/" ¹ ·�· ¹%Á ·�­ Á ·�¯¼¬#»�¸¹%¾�¹ ·�Æ¡º ½ ¬ ¾ º�À ½ » ¹ ­
¿�¬'·�¬'ÆhÊ¹%¾ · ¹ ­ ¹%¾ » ¹)¾�¹ ­ ¾�¹ ·�¯/" Á�½ º¼®�º ¾ ¸¹21



� �

� � � � �=� � � �

� ������ ��	��

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

 !�*)����

+-,/. 0�132�4"576989:;2"</531

=&>@?BAC>/DFE�GFHID&?KJMLONP?BQOLO>/R3SFHI>/R3>UTCQV?WAC>XQO>/LOLO>PY�ZPDF[\?]>7?]NMTCQBGFLONCACDF[IQV?B^@D�_UNMDFLV?BAC>XHa`b^@TFT\c>/>
,�././. ^@D9d->/EC[eZPDF>PY;c>/QV^@[I>/TCQ%AC>/DFE-?Cc>/[e?]RX>@?">/Tgfh^@[IHIHI>KTFNMLOR7^@HI>Xi^BHa` [ITCQFc>/LO[I>/DFL\AC>jHe^BGFHe^MZPDF>Bk"NC_UNP?ZPDF[">@?]Qj?]DFS�ACDF[IQO>7?]NMD&?jHe^XGFHe^MZPDF>Xl%Rmc>/LO[eZPDF>B^@D�TF[InP>@^@D�ACD�?]D&A�ACD�G&^/oF?Up"k">@?KAC>/DFE�?Cc>/[e?]RX>@?
NMTCQ\>/D7HI[I>/D�i^3AC>@?\AC[e?]QV^@T&_U>@?UY&AC>KHe^B_CqNMQO>jr�^M_U[tsuZPDF>PYCQOL/i>@?\AC[tvwc>/LO>/TCQO>@?Up&=&>KGFLO>/RX[I>/L/YMHI>j?Cc>/[e?]RX>WAC>
xy>/zCD&^M_yc^@T�{ ,/|X} DF[IT ,�././. Y�~����M���F�9Y����!���P�b�P�Xc>/QV^@[IQ%HINC_/^@HI[e?Cc>Xi^3�M�M���F��AC>jHe^3_CqNMQO>K>/QWAC>
_U>jG&NM[ITCQjAC>jnCDF>B>@?]QWDFT�c>/n;c>/TF>/RX>/TCQ;[ITCQOLV^@GFHe^MZPDF>3_UNMRXRX>W[IH�?U` >/T9GFLONCACDF[IQK?]NMDFnP>/TCQKAF^@T&?K_U>/QOQO>
� NMTF>3AC>X?]DFS�ACD&_UQO[INMTyp�=&>X?]>@_UNMT&A�Y�HI>3?Cc>/[e?]RX>jAC>7�W^@EF^M_/^9{a�M�7?]>/GFQO>/R3SFLO> ,�././. Y"~���� . �����F�9Y�����	�P� | �;?U` >@?]Q;GFLONCACDF[IQ\QOL/i>@?"GFL/i>@?;AC>KHe^j_CqNMQO>WG&^M_U[tsuZPDF>PY���D&?]QO>W>/T7AC>@?O?]NMD&?\AC>KHe^ � NMTF>KAC>wf�NMLOQ_UNMDFGFHe^@JM>K>/TCQOLO>KHI>@?;AC>/DFEXGFHe^MZPDF>@?Up
�%DF[IQ;?]QV^@QO[INMT&?;^M_/_�c>/H/c>/LONMRmc>/QOLO[eZPDF>@?y?][IQOD\c>/>@?"AF^@T&?;DFT3LV^/oPNMT7AC> ,/| ���F��^@DFQONMDFL\AC>WHa`Oc>/GF[e_U>/TCQOLO>

NMTCQ\>/TFLO>/JM[e?]QOLFc>KHI>@?"RXNMDFnP>/RX>/TCQV?�?][e?]RX[eZPDF>@?�J�c>/T\c>/LFc>@?;G&^@L%HI>j?Cc>/[e?]RX>WAC>B�W^@EF^M_/^7{ax�^@SFHI>@^@D7�Fp , �Vp
�%NMD&?�^/nPNMT&?�_UNMT&?][eA;c>/LFc>\AC[tvwc>/LO>/TCQO>@?�G&NP?O?][ISF[IHI[IQFc>@?yG&NMDFL�He^%J�c>/NMRmc>/QOLO[I>"ACDjGFHe^@T3AC>�fh^@[IHIHI>Wi^%G&^@LOQO[IL

AC>@?\?]NMHIDFQO[INMT&?Wk;d9x�AC[e?]G&NMTF[ISFHI>@?K{ax�^@SFHI>@^@D7�Fpb�P�Vp
r�NMDFL3_Vz&^M_UDFTF>7AC>7_U>@?KJ�c>/NMRmc>/QOLO[I>@?WTFNMD&?B^/nPNMT&?j[ITCnP>/LV?Cc>3He^-AC[e?]QOLO[ISFDFQO[INMT
ACD
JMHI[e?O?]>/RX>/TCQW>/Q

He^X_U[IT\c>/R7^@QO[eZPDF>KAC>BHe^3LODFGFQODFLO>X?]DFLWHe^�fh^@[IHIHI>Ppy=&>BGFHe^@T�AC>�fh^@[IHIHI>PY�_UNMLOLO>@?]G&NMT&AF^@TCQj^@D9GFHe^@T�AC>BHe^
?]NMHIDFQO[INMT
k;d9x�AC>X�W^@LOnM^@LVA�Y�ZPDF[�G&>/T&A�AF^@T&?WHe^7AC[ILO>@_UQO[INMT�ACD�TFNMLVA��h>@?]Q/Y�>@?]QKHe^3J�c>/NMRmc>/QOLO[I>BZPDF[
TFNMD&?�G&>/LORX>/Q"AC>\QOLONMDFnP>/L�HI>@?�RX>/[IHIHI>/DFLV?�RXNCA�i>/HI>@?y>/T3QO>/LORX>;A�`b^M_/_UNMLVA3^@DFE3ACNMTFT\c>/>@?\{a��[IJMDFLO>\�Fp , �Vp
�%NMD&?;GFLFc>@?]>/TCQONMT&?;AF^@T&?\HI>WG&^@LV^@JMLV^@GFzF>jZPDF[y?]DF[IQ\DFT7?O_�c>/T&^@LO[IN3_U[IT\c>/R7^@QO[eZPDF>;G&NP?O?][ISFHI>KG&NMDFL\HI>

?Cc>/[e?]RX>WAC>B�W^@EF^M_/^Cp



��� �������	 ���

�
������
��
����

���
����������� �������	���	��� �� +�! ����"!$# � ! �����%��� ! +2+ �� # ����
�'&(� ! ��)����

*�+-,�.F�Fp ,0/21�354635798�:�;=<�>#�@?'4�ACB%B(DE8'�@?�>GF�357�HI7I;�J>�>E;GB'8�F�D�J>@35F�<�7�>KDLH�>L;�J>K7I;�A�>M<�>=NO4
P640�@4$QSR6T�T�TVUXW
=�^@QO[IQOD&AC>PY�YV� =&NMTFJM[IQOD&AC>PY(Y@Z [PQV^@QO[INMT \aT&?]QO[IQODFQO>
, �Cpb�6] | � . �Pp^]M�M� } lWd_\ \aTFJM>/TF[I>/L@c` ^
,/| p . ��] � . �Pp , ]P� =�lW�GZ \aTFJM>/TF[I>/L@c` ^
,/| pb�M�6] � . �Cp � . , r�lW�La \aTFJM>/TF[I>/L@c` ^
, �Cpb� , � � . �Pp �P� . b \O�La \aTFJM>/TF[I>/L@c` ^
, �Cpb� |M| � . �Cp��@� . [Cd�=yk \aTFJM>/TF[I>/L@c` ^
, �Cpb�M� , � . �Cp | � | x�lWd9l \aTFJM>/TF[I>/L@c` ^
,/| p��@�6] � . �Cp , �6] �GcG\Ea a%>/N f c` ?][e_/^
, �Ppb�6]M� � . �Cp��@�M� �OdL\Ea a%>/N f c` ?][e_/^

egf9hC.��Fp ,i/kj�8�F�B�>�<�>%HI4_l�8�:�>%<�>�;�F�m@<�F=�K35798�:�4�F$;�F�<n<�F_on>EP679p�F'>%;
>@HI8�:qHEr 4
P�>�1'1gs%t�uCuCv
w r ?'x@B'8'�K>K:�35D@>=<�F�;�J>K7I;�A�>�<�>�NO4
P640�@4$<�>�R6T�T�T$>E;K3LD@>5B(D-J>E;
>K:�3�J>GB'4�D�F�:�>yJ>@358�7�H�>�WGjg>=;�J>K7I;�A�>�>E;K3
>K:{z|4�7�H�H�>$:'8�DKA=46H�>~}4nHEr 79:�3�J>KDK7�>KF�D_<�>�HI4_B�HI4�p�F'>nj�8'�@8
;��|F6;K3S>_4�Fq<�>E;@;�8�F6;_<�>�HI4nl�8�:�>_<�>�z|8�D@3
�@8�F�B�HI4���>�>K:�35D@>LHI4MB�HI4�p�F'>�j�8'�@8
;=>@3gHI4MB�HI4�p�F'>L�GA�J>KDK79p�F'>�W w >OB�>K:'<�4���>M<�>LHEr 79:�3S>KD�z|40�K>�>K:�35D@>LH�>E;
<�>KF6PLB�HI4�p�F'>E;�>E;K3O<�>LHEr 8�DE<�D@>G<�> ,/| Y W



��� ! ������� + �_���q� �������	��%����� !  ! +�!����	�
�
��� ��


*�+-,�.C�Fpb� /��O4�DE4�A�}>@35D@>E;L<�>LHI4�;�8�F�D��K>�W
[PNMDFLV_U> =�^@Q/pIY�YO� =&NMTypIY�Y@Z ���@Y , ��� ��� � [PQOLO[��P>
Y �%[IG�Y b ^��P>
Y �jY	�CR
�W^@LOnM^@LVA
� , �Cpb�M� � . �Cp . � �Cpb� � .M| | � � ]M� | �Cp .�GZ�\Ok�� , �Cp , ��] � . �Cp��@�6] , p � � ,/| |M| � ] , | �
Z b \�� , �Cpb�M� � . �Cp�� | , p , � . � | �Cp | � . , p^] � | pb�

�W[��CD&_VzF[�� , �Cp , � � . �Cp��@� , pb� �M�P� | � � ] | |M|d-[e_VzF[IJP^@T
� , �Cp , � � . �Cp��@� , p , � . � |/. � , � , �P�
=&NC_/^@H� , �Cpb�M� � . �Ppb�M� � . p��

!#"%$'&#(*)*+,)*-�./$'0�12./$'3�./$'465�&#-�7'$'8�)*4:968�+,&#-�7�;%&#-�<'8�$=<'8�(*>�7')*8�-@?BA�C�9:./7'&#$'-�8/3�<'D�.E0�.�./-�4:FGC�H%D�<'7'$'8�+6I#C
JE"%$'&#(*)*+,)*-�./$'0�K2L�FML�N/A2H%O'5P5�&#-�7'$'8�)*4:968�+,&#-�7�;%&#-�<'8�$=<'8�(*>�7')*8�-	C
Q/H
R=O
ST>�7'8�5=96;U<'8�(*>�7')*8�-	C
VE;%&#(*&#<'&#)*<'+,)*W	X�8�4�02YZ.E3�&	ST-�./(*0�<')*<�?�9[C#\2)*D�>�W�]�)�./-�4_^`Ca^b./+6./-�./D�.�I�W#8�-�<')*4�&#$')*-�cT7']�&
A2H%O'5@&#d�)*W#&#-�7'&#$%(*8�WE./7')*8�-	C
eE968�+,&#-�7
;%&#-�<'8�$2RT./7'&2f�>�-�W#7')*8�-:L�8�(*>�7')*8�-,8hgi7']�&2KT-�)*3�&#$'<')*7j0,8hgk96)*W�]�)*c�./-@?l^`C�;
./-�)*8�D�.M./-�4:m
C�R=>onpI#C
qEH%d�)*W#&#-�7'$�./(	(*8�WE./7')*8�-6./-�4,4�&#d�7']rgs$'8�+t-�&E./$vuw&#(*46./-�46$'&#c�)*8�-�./(x4�./7�.�C

+-,/y z�{}|�538-4;:G~�698�|U�~K<�|2��~�6U~���{:�U{B:G{���.6�[�[�Z�
k">KG&^@LV^@JMLV^@GFzF>3^
c>/QFc>K?]NMDFRX[e?Ki^�a%>/NMGFzCoF?][e_/^@H b >@?]>@^@LV_Vz-=&>/QOQO>/LV?\>/T���DF[IT-�M�M�M���

� ����

���
�U�����K

�����q�i��������

��	������@�
�=� �	�
�
��� ��

� ! � #�! 

�U� ! ��

) & � !%� �
�i��� !  ! +�! �2�y�� �� + � � � �Z�U��� 
 � � �
��	 � �
�(���
���������i�r�(

�
����&
�/�y�'

������� ! 
 !

 Wp&�%>/LOT&^@T&AC> � YF�jpFd�p�[Pz&^@GF[ILONFY�[&p
�Bp�[P[ITFJMzyY } pF�;p&r�^M_VzF>@_UNFYF�;p�k"NMQOQONMTyYd�p&k;^@RXGF[IHIHINFYCljp�\aJMHI>@?][e^M?UY	¡Bp�k"LOD � Y } p&d�p(a9cNMRX> � YF=�p&l%He_yc^@TCQV^@LV^
¢ >E8KB'?'x�;
W�£G>E;
W w >@3�3SW*¤ ?]NMDFRX[e?UY���DF[IT-�M�M�M�Cp

! ���K

� ! + 

�%>@^@L�� ?]NMDFLV_U>B?]QOLONMTFJ7RXNMQO[INMT&?\^@LO>B[ITCnP>/LOQO>@A3QONX>@?]QO[IR7^@QO>WQOzF>jLODFGFQODFLO>jzF[e?]QONMLOo-N f [ITCQOLV^M?]He^@SyY

TFNMLOR7^@Ht� fh^@DFHIQO[ITFJ�[P>/GFQO>/R3S&>/L;�M�CY ,�././. Yy�W^@EF^M_/^CY&d->/EC[e_UNj>@^@LOQOz&ZPD&^��P>PpCx�¥;N�f�NC_/^@HyRX>@_Vz&^@TF[e?]RX?{a�W^@LOnM^@LVAj^@T&Aj�GZ�\Ok�k;d9x�?]NMHIDFQO[INMT&?V�y^@LO>"QO>@?]QO>@Awf�NML�QOzF>;?]NMDFLV_U>;JM>/NMRX>/QOLOoPpUx;zF>;[ITCnP>/LV?][INMT6¥\[IQOz
QOzF>K�GZ�AC[IGFGF[ITFJ�fh^@DFHIQ;GFHe^@TF>KN f QOzF>K�W^@LOnM^@LVA7?]NMHIDFQO[INMT7S&>@?]Q\R7^@QV_VzF>@?�QOzF>jAF^@QV^Cp%¦�>W>@?]QO[IR7^@QO>@A
QOzF>K?]HI[IG7AC[e?]QOLO[ISFDFQO[INMTXNMT7QOzF> fh^@DFHIQ\^@T&AXQOzF>K^M?O?]NC_U[e^@QO>@A7LODFGFQODFLO>wf�LONMTCQ\GFLONMG&^@JP^@QO[INMTyY�^M?�¥;>/HIH�^M?
QOzF>\LO[e?]>\QO[IRX>Pp@x;zF>\[ITCnP>/LV?][INMTjLO>@?]DFHIQV?�?]zFN�¥�QOz&^@Q"QOzF>%LODFGFQODFLO>\R7^@[ITFHIoWGFLONMG&^@JP^@QO>@A�f�LONMR Zg[�Z�QON
¦��,¦ ^@T&A-?]HI[IJMzCQOHIoXACN�¥\T&AC[IGyY%¥\[IQOz9^@T-^/nP>/LV^@JM>KLODFGFQODFLO>jnP>/HINC_U[IQ]oBN f�^@S&NMDFQW�[�CRU§@?UpFx;zF>KLO[e?]>
QO[IRX>WLV^@TFJM>@?\S&>/Q#¥;>/>/T , ^@T&A-�X?Up&x;zF>B?]HI[IG-AC[e?]QOLO[ISFDFQO[INMT-NMT-QOzF> fh^@DFHIQ%[e?\R7^@[ITFHIo3_UNMT&_U>/TCQOLV^@QO>@A[IT�Q#¥;N7[ITCQO>/LV_UNMTFTF>@_UQO>@A7G&^@QV_VzF>@?6¥\[IQOz�^7R7^@EC[IRBDFR(?]HI[IG�N f �Cp | R�HINC_/^@QO>@A�^@S&NMDFQ3�M�P�CR�^@T&A
�P�:�CR¨¦��,¦�N f QOzF>%zCoCG&NC_U>/TCQO>/L/pMd-NP?]Q;N f QOzF>W?]HI[IGB[e?�LO>/HI>@^M?]>@AB^@Q;^@T7^/nP>/LV^@JM>%AC>/GFQOz3N f � | �CR9pl!?]R7^@HIHI>/LW^@LO>@^P¥\[IQOz�^XR7^@EC[IR3DFR(?]HI[IG9N f , p | R�[e?K^@He?]N-NMS&?]>/LOnP>@A�_UHINP?]>BQON-QOzF>3zCoCG&NC_U>/TCQO>/L/p



��� �������	 ���

�
������
��
����

���
����������� �������	���	��� �� +�! ����"!$# � ! �����%��� ! +2+ �� # ����
�'&(� ! ��)����

x;zF>KQONMQV^@H�_UN � ?]>/[e?]RX[e_\RXNMRX>/TCQ�LO>/HI>@^M?]>@AX[e?;>@ZPD&^@HyQON , �^]�� , ��� � �%R9p

�������	� 
���
�����������
������

c%TCQO[IHCLO>@_U>/TCQOHIoW[IQ2¥\^M?�QOzFNMDFJMzCQ;QOz&^@Q�He^@LOJM>PYMTFNMLOR7^@Ht� fh^@DFHIQO[ITFJW>@^@LOQOz&ZPD&^��P>@?�[ITBQOzF>%?]DFS�ACD&_UQO>@A
k"NC_UNP?;GFHe^@QO>PYPS&>/HIN�¥md->/EC[e_UNFYMNC_/_UDFLOLO>@A3ACN�¥\T&AC[IG f�LONMR�QOzF>K?]QOLONMTFJMHIo�� _UNMDFGFHI>@ABG&^@LOQ;N f QOzF>%GFHe^@QO>
[ITCQO>/L�fh^M_U>PYM^@Q\AC[e?]QV^@T&_U>@?�JMLO>@^@QO>/L"QOz&^@T7^@S&NMDFQ ,/| �:�CR f�LONMR�QOzF>W_UNP^M?]Q/pCl%T3>/EF_U>/GFQO[INMT3?]>/>/RX>@AKQONS&>;QOzF> ,/|W} ^@TCD&^@LOoPY ,�. � , {ad��K�Pp^]P���W^@EF^M_/^%>@^@LOQOz&ZPD&^��P>PY�¥\zF[e_Vz:¥\^M?�HINC_/^@QO>@AjNMTFHIoj^@S&NMDFQ"� | �CRf�LONMR�QOzF>B_UNP^M?]Q3{S[P[ITFJMz >@3C46H�W Y ,�. ] | �Vp b >@_U>/TCQ\>@^@LOQOz&ZPD&^��P>@?UY&zFN�¥;>/nP>/L/Y&?]DFJMJM>@?]QKQOz&^@QW[ITCQOLV^M?]He^@S>@^@LOQOz&ZPD&^��P>@?UYx¥\zF[e_Vz3NC_/_UDFL;S&>/HIN�¥mNML;TF>@^@L;QOzF>WACN�¥\T&AC[IGX>@ACJM>WN f _UNMDFGFHI>@ABGFHe^@QO>W[ITCQO>/L�fh^M_U>PY@R7^/o
S&>KRXNMLO>wf�LO>@ZPDF>/TCQ"QOz&^@T-GFLO>/nC[INMD&?]HIo3QOzFNMDFJMzCQ/p&�FNML\>/EF^@RXGFHI>PYMQOzF>K>@^@LOQOz&ZPD&^��P>WN f , �Z�%>@_U>/R3S&>/L/Y
,�./. �
{adU¥W�W�Cpb�P�,¥\^M?KHINC_/^@QO>@A9S&>/HIN�¥�QOzF>XACN�¥\T&AC[IG�>@ACJM>3N f QOzF>3LODFGFQODFLO>X^@LO>@^7N f QOzF> ,�. ^@T&A� , [P>/GFQO>/R3S&>/L/Y ,�. ] | {adU¥W�y]Cpb�CYy�Ppb�P�;d-[e_VzFNP^M_/^@T7>@^@LOQOz&ZPD&^��P>@?K{]k"NC_/_UN >@3O46H�W Y ,�./. �M�%^@T&A7QOzF>>@^@LOQOz&ZPD&^��P>-N f ,/,9} ^@TCD&^@LOoPY ,�./. ��{adU¥W�K�Ppb�P�BNC_/_UDFLOLO>@A ��D&?]QXS&>/HIN�¥ QOzF> ,�. ] | LODFGFQODFLO>9^@LO>@^{ad-[��CDFRXN >@3O46H�W Y ,�././.�� d-[��CDFRXN >@3O46H�W Y&�M�M�M�P�Vp
x;zF>jQ#¥;N3He^@LOJM>j>@^@LOQOz&ZPD&^��P>@?G¥\zF[e_Vz-NC_/_UDFLOLO>@A7[IT-d->/EC[e_UN3ACDFLO[ITFJ ,�././. ¥;>/LO>jS&NMQOz9TFNMLOR7^@Ht�fh^@DFHIQO[ITFJ�>/nP>/TCQV?���QOzF> ,/|
} DFTF> ,�././. {ad9�3�K�Ppb�P�3xy>/zCD&^M_yc^@Tm>@^@LOQOz&ZPD&^��P>�^@T&Am�M�q[P>/GFQO>/R3S&>/L

,�././. {ad9�3�K�Pp | �VY;�W^@EF^M_/^9>@^@LOQOz&ZPD&^��P>Pp"l%HIQOzFNMDFJMz�S&NMQOz�¥;>/LO>7[ITCQOLV^@GFHe^@QO>X>/nP>/TCQV?UY�QOzF>/LO>7[e?B^?][IJMTF[tsu_/^@TCQKAC[tvu>/LO>/T&_U>j[IT9QOzF>/[IL%HINC_/^@QO[INMTypyx;zF>3xy>/zCD&^M_yc^@T�>@^@LOQOz&ZPD&^��P>@¥\^M?WHINC_/^@QO>@A9^@S&NMDFQB�M�M�
�CR f�LONMR�QOzF>�_UNP^M?]Q�{S[P[ITFJMz >@3�46H�W Y ,�././. �VpWx;zF>
�W^@EF^M_/^
>@^@LOQOz&ZPD&^��P>PY;NMT�QOzF>�NMQOzF>/L7z&^@T&A�YNC_/_UDFLOLO>@A�S&>/HIN�¥�QOzF>7_UNP^M?]QX{S[P[ITFJMz >@3L46H�W Y��M�M�M�P�VY�TF>@^@LKQOzF>7ACN�¥\T&AC[IG�>@ACJM>3N f QOzF>7^�f�QO>/LV?]zFNC_/�^@LO>@^BN f QOzF>j� . �%N@nP>/R3S&>/L/Y ,�. �
]-{adU¥W�K�Pp��M�"QOzFLOD&?]Q%>@^@LOQOz&ZPD&^��P>3{S[P[ITFJMz >@3O46H�W Y ,�. ]M�P�Vp

�%>/QV^@[IHI>@A7?]QOD&AC[I>@?\N f�QOzF>B?]NMDFLV_U>jGFLONC_U>@?O?\N f�[ITCQOLV^@GFHe^@QO>K>@^@LOQOz&ZPD&^��P>@?%^@LO>j[IRXG&NMLOQV^@TCQ\QON3DFT �
AC>/LV?]QV^@T&AXQOzF>K?]QV^@QO>KN f ?]QOLO>@?O?;[ITXQOzF>jk"NC_UNP?\GFHe^@QO>PYPQOzF>jACoCT&^@RX[e_/?�N f [IQV?\?]DFS�ACD&_UQO[INMTyYCQOzF>K?]QOLO>@?O?
[ITCQO>/LV^M_UQO[INMTKS&>/Q#¥;>/>/TK[ITCQO>/LOGFHe^@QO>"QOzFLOD&?]Q�� ^@T&AK[ITCQOLV^@GFHe^@QO>;TFNMLOR7^@Ht� fh^@DFHIQO[ITFJ\>@^@LOQOz&ZPD&^��P>@?UY@^@T&AjQOzF>
?]>/[e?]RX[e_�z&^ � ^@LVAB[ITjQOzF>\LO>/JM[INMTypPx;zF> ,�././. �W^@EF^M_/^%>@^@LOQOz&ZPD&^��P>\[e?�QOzF> s LV?]Q�He^@LOJM>\[ITCQOLV^M?]He^@SB>/nP>/TCQ[ITBQOzF>%?]DFS�ACD&_UQO>@AXk"NC_UNP?"GFHe^@QO>\QONKS&>%^ � [IR3DFQOz&^@HIHIo6¥;>/HIHt�hLO>@_UNMLVAC>@AKSCoj>/[IJMzCQ�TF>@^@L�� ?]NMDFLV_U>W?]QOLONMTFJ �RXNMQO[INMT9?]QV^@QO[INMT&?Up�\aT9QOzF[e?WG&^@G&>/L:¥;>jGFLO>@?]>/TCQWLODFGFQODFLO>BzF[e?]QONMLOo9N f�QOzF>3>@^@LOQOz&ZPD&^��P>BAC>/QO>/LORX[ITF>@A
f�LONMR QOzF>K[ITCnP>/LV?][INMTXN f QOzF>KTF>@^@L�� ?]NMDFLV_U>jAF^@QV^Cp

��������� ����
��

��[IJMDFLO>B�Fpb�X?]zFN�¥%?KQOzF>j>/[IJMzCQK?]QOLONMTFJ �hRXNMQO[INMT�?]QV^@QO[INMT&?6¥\zF[e_VzU¥;>/LO>BHINC_/^@QO>@AU¥\[IQOzF[IT�^@T9>/GF[t�
_U>/TCQOLV^@H"AC[e?]QV^@T&_U>BN f ,/| �P�CR9p�x;zF>3^M_/_U>/HI>/LONMJMLV^@GFz&?K^@LO> , ]��hSF[IQ=Z�QOT&^9{a?O^@RXGFHI[ITFJXLV^@QO>3�M�M�9~! FYLV^@TFJM>��#" �Vp\l%HIHW?]QV^@QO[INMT&?Z¥;>/LO>->@ZPDF[IGFG&>@At¥\[IQOz aWrg[
LO>@_U>/[InP>/LV?B^@T&A�LO>@_UNMLVAC>@A�QOzFLO>/>9_UNMRXG&N �
TF>/TCQV?jN fwQOzF>XJMLONMDFT&A�^M_/_U>/HI>/LV^@QO[INMTyp�x;zF>-^ � [IR3DFQOz&^@H;_UN@nP>/LV^@JM>XN fwQOzF>7?]QV^@QO[INMT&?B[e?KLO>@^M?]NMT&^@SFHIoJMNPNCA�p\x;zF>-^M_/_U>/HI>/LONMJMLV^@R7?:¥;>/LO> s LV?]Q3ACNMDFSFHIo
[ITCQO>/JMLV^@QO>@A�[IT
QOzF>-�FNMDFLO[I>/L3ACNMR7^@[IT
QON9NMSFQV^@[IT
QOzF>XG&^@LOQO[e_UHI>7AC[e?]GFHe^M_U>/RX>/TCQV?Up�x;zF>7QOLV^M_U>@?:¥;>/LO>XQOzF>/T s HIQO>/LO>@A9S&>/Q#¥;>/>/T
�Cpb� | ^@T&A
�Cp ��� � YyQOzF>



��� ! ������� + �_���q� �������	��%����� !  ! +�!����	�
�
��� � �

-98˚ -97˚ -96˚

16˚

17˚

JAMI

LANE

PANG

RIOG

SMLC

TAMA

HUIG

OXIG

Jamiltepec

Las Negras

Puerto Angel

Rio Grande

San Martin los Canseco

Tamazulapan

Huatulco

Oaxaca

36 km37 km37 km 38 km32 km

40 km

-98˚ -97˚ -96˚

16˚

17˚

0 50

km

-110˚ -100˚ -90˚
10˚

20˚

30˚

egf9hC.P�Fpb� / w 8��@4635798�:�A=4KB�;@?'8��-79:6��39?�>g?'8�DK7Il�8�:�3546H�B(DE8 � >��K35798�:�8 z 39?�> z|4�F�H^3(B�HI4�:�>=Q5<�7���79<�>E<=79:�358
�	� ;�p�F�4�D@>=;�F�m z|4�F�H^39; U 4�:'<_39?�>%>K7^�
?�3C;K35DE8�:6�6tSA=8635798�:n;K354635798�:�;_Q�35DK794�:6�6H�>E; U F6;
>E<$79:$39?'7I;�;K35F�<�x�W

 ?'7I;$A=8
<�>@H��@8�DKD@>E;SB'8�:'<
;�358q39?�>%��>E8�A�>@35DKx�8 z{39?�>
�L4�D���4�DE<�j�o 
 ;�86HIF�35798�: Q9;K35DK7���> ��� .M| Y ¤
<�7 B � | �6Y UXW 
 ?�>G;K354�DG;@?'8���;M39?�>=>5B(7��K>K:�3S>KD=8 z�39?�>MA=4�79:�;@?'8�����W 
 ?�>=>5B(7��K>K:�3S>KDE;�Q5D@>E<�<�8639; U 4�:'<
<�>5B�39?_8 z�39?�>=>E4�D@HIx=HI4�D���>KDL4 zV3S>KDE;@?'8�����4�D@>G46H ;�8%<�7I;SB�HI4�x�>E<�8�:�39?'7I;MA=4KB�W



��� �������	 ���

�
������
��
����

���
����������� �������	���	��� �� +�! ����"!$# � ! �����%��� ! +2+ �� # ����
�'&(� ! ��)����

f�LO>@ZPDF>/T&_Uo3S&^@T&A-D&?]>@AX[IT-NMDFL%[ITCnP>/LV?][INMT&?UpFl\Q\HIN�¥;>/L�f�LO>@ZPDF>/T&_U[I>@?"QOzF>BAF^@QV^3^@LO>jTFNMQ%LO>/HI[e^@SFHI>PpFl\Q
zF[IJMzF>/L�f�LO>@ZPDF>/T&_U[I>@?�QOzF>K?]QOLOD&_UQODFLO>W[e?�GFLONMS&^@SFHIoXQONPN3_UNMRXGFHI>/EjQONjS&>K^MAC>@ZPD&^@QO>/HIo3LO>/GFLO>@?]>/TCQO>@AjSCo
^BzFNMLO[ � NMTCQV^@HIHIo��hHe^/oP>/LO>@ABz&^@Htf ?]G&^M_U>PYFQOzF>KRXNCAC>/H�¥;>WD&?]>jQONBJM>/TF>/LV^@QO>j?]oCTCQOzF>/QO[e_W?]>/[e?]RXNMJMLV^@R7?Up
��������� � �������	���	��


¦�>3^M?O?]DFRX>jQOzF> fh^@DFHIQO[ITFJXQONXS&>3_UNMT s TF>@A-QON7^X?][ITFJMHI>jGFHe^@TF>Pp��%>/LO>@¥;>jGFLO>@?]>/TCQWQOzF>jLO>@?]DFHIQV?
S&^M?]>@A�NMTmQOzF>gf�NC_/^@H%RX>@_Vz&^@TF[e?]R�JM[InP>/T
[IT�QOzF>9�W^@LOnM^@LVA�k;d9x(?]NMHIDFQO[INMTyp\� f QOzF>-Q#¥;N�TFNCAF^@H
GFHe^@TF>@?UY=¥;>7_VzFNPNP?]>XQOzF>3NMTF> ¥\zF[e_Vz�AC[IG&?j�GZ�{a?]QOLO[��P>M�!� .M| Y/Y�AC[IG�� | �6Y@YyLV^��P>M�
�G]M�6YU�K^M?KQOzF>
fh^@DFHIQ;GFHe^@TF>Pp�\aTCnP>/LV?][INMT&?2¥\[IQOzXQOzF>K?O^@RX>%G&^@LV^@RX>/QO>/LO[ � ^@QO[INMT3SFDFQ�¥\[IQOzXQOzF>K�GZ�\Ok�k;d9x�?]NMHIDFQO[INMT{a?]QOLO[��P>M�!� ,/| Y@Y�AC[IG�� |M| Y@Y�LV^��P>M�
�G] , YU�KHI>@^MA9QON�?][IRX[IHe^@LWLO>@?]DFHIQV?WSFDFQ[¥\[IQOz
^P¥;NMLV?]> s Q/p�x;zF>LO>@?]DFHIQV?�NMSFQV^@[ITF>@ABSCoj_VzFNPNP?][ITFJjQOzF>%?]>@_UNMT&AjTFNCAF^@H&GFHe^@TF>%N f �W^@LOnM^@LVAXk;d9x
?]NMHIDFQO[INMTX^M?�QOzF> fh^@DFHIQ
GFHe^@TF>j^@He?]NBHI>@^MAXQON3^[¥;NMLV?]> s Q/pFx;zF>j?]>/HI>@_UQO[INMTXN f �GZ � AC[IGFGF[ITFJBTFNCAF^@H�GFHe^@TF>j^M?;QOzF> fh^@DFHIQ\GFHe^@TF>
[e?\^@He?]N3?]DFGFG&NMLOQO>@A7SCo s nP>WN f QOzF>KHe^@LOJM>/L%^�f�QO>/LV?]zFNC_/�F?W{S[P[ITFJMz >@3O46H�W Y&�M�M�M�P��¥\zF[e_VzP¥;>/LO>WHINC_/^@QO>@A?]z&^@HIHIN�¥;>/L%^@T&A9_UHINP?]>/L\QON3QOzF>B_UNP^M?]Q%QOz&^@T9QOzF>KR7^@[IT&?]zFNC_/�XzCoCG&NC_U>/TCQO>/LK{a��[IJMDFLO>K�Fpb�P�Vp�x;zF> fh^@DFHIQ
RXNCAC>/H;^MACNMGFQO>@A�[e?j^7LO>@_UQV^@TFJMHI> ¥\[IQOz . �P�CR�^@HINMTFJ-QOzF>7?]QOLO[��P>X^@T&A�� | �CR�^@HINMTFJ-QOzF>7AC[IGyp�l
nC[e?]D&^@Hy[IT&?]G&>@_UQO[INMT7N f HINC_/^@H�^@T&A7LO>/JM[INMT&^@H�AF^@QV^3?]DFJMJM>@?]QV?\QOz&^@Q%QOzF>KLODFGFQODFLO>KGFLONMG&^@JP^@QO>@A7QON�¥\^@LVA
QOzF>P¦��,¦ {S[P[ITFJMz >@3=46H�W Y;�M�M�M�P�Vp;�FNML3QOzF[e?jLO>@^M?]NMTyY"QOzF> fh^@DFHIQ3HI>/TFJMQOz
QON�¥\^@LVAt¦��,¦ N f QOzF>
zCoCG&NC_U>/TCQO>/LW[e?WQV^��P>/T9QON7S&>3JMLO>@^@QO>/LKQOz&^@T�QON�¥\^@LVA$Zg[�Z\p�x;zF>3zCoCG&NC_U>/TCQO>/LWHINC_/^@QO[INMT�{ , �C�b�M�6YU�jY
� . �P�b�M�6YKZ\Y&�K�W� . p��@�CR-�VYCNMSFQV^@[ITF>@Agf�LONMR HINC_/^@H�^@T&A-LO>/JM[INMT&^@H�AF^@QV^CY&[e?%?][IQOD&^@QO>@A7[IT7QOzF>jRX[eAFACHI>
N f QOzF>�fh^@DFHIQB^@HINMTFJ-QOzF>[¥\[eACQOz
^@T&A��M�Cp | �CR ¦��,¦�QON7QOzF>�Zg[�Z	QO[IG�N f QOzF>�fh^@DFHIQ/p�x;zF>�fh^@DFHIQ
[e?3AC[InC[eAC>@A�[ITCQON
�Pp | �CR�Em�Pp | �CR�?]DFS fh^@DFHIQV?-{a��[IJMDFLO>-�Fpb�P�VpgZ"^M_Vz�?]DFS fh^@DFHIQ3[e?X_UNMRXG&NP?]>@A
N f
�@�m?]NMDFLV_U>�G&NM[ITCQV?P¥\zFNP?]>�LODFGFQODFLO>�[e?7AC>/He^/oP>@A�[ITmQO[IRX>-SCo�^M?O?]DFRX[ITFJ�^�_UNMT&?]QV^@TCQ-�Cp����CRU§@?
LODFGFQODFLO>"nP>/HINC_U[IQ]o%[IT&?][eAC>"QOzF>;?]DFS fh^@DFHIQ/p@x;zF>;QOLV^@T&? f�>/L f�DFT&_UQO[INMT&?yS&>/Q#¥;>/>/TW>@^M_Vzj?]DFS fh^@DFHIQ�^@T&AK>@^M_Vz
?]QV^@QO[INMT7^@LO>K_UNMRXGFDFQO>@Aj[ITXQOzF> f�LO>@ZPDF>/T&_UoBACNMR7^@[IT3D&?][ITFJjQOzF>KAC[e?O_ULO>/QO>G¥\^/nP>/TCDFR3S&>/L�[ITCQO>/JMLV^@QO[INMT
RX>/QOzFNCA
{� ;NMD&_VzFNMTyY ,�. ] , �j[IT�^M?O?]NC_U[e^@QO[INMTt¥\[IQOz�QOzF>3LO>�� >@_UQO[INMT �hQOLV^@T&?]RX[e?O?][INMT�R7^@QOLO[IE-RX>/QOzFNCA{��W>/TFTF>/QOQ/Y ,�. ]M�P�Vp�x;zF>BnP>/HINC_U[IQ]oXRXNCAC>/HyD&?]>@A-[e?W?]zFN�¥\T9[IT�x�^@SFHI>B�Fpb�Cp�x;zF>3?]oCTCQOzF>/QO[e_/?%^@QW>@^M_Vz

*�+-,�.C�Fpb� /���>@HI8���7�35x�A=8
<�>@H�F6;
>E< z|8�DG39?�> ¢ D@>@>K:�r ; z|F�: �K35798�: �@46H���F�HI4635798�:�W
~��V� �����V�9����� � �����V�9����� � � �V� "u�b��� �  �  �
�Cp � | �M�Cp �M�M�M�Cp �P�@�M�Cp �M�M�Cp , �M�Cp
, �M�M�Cp | �M�M�Cp �M�M�M�Cp �P�@�M�Cp �M�M�Cp , �M�Cp
| �M�M�Cp �M�M�M�Cp � | ]M�Cp �P�@�M�Cp �M�M�Cp , �M�Cp
,/| �M�M� �6] | �Cp � .M| �Cp � . �M�Cp �M�M�Cp , �M�Cp�M�M�M�M�Cp ] ,/| �Cp �C� , �Cp �M�M�M�Cp �M�M�Cp , �M�Cp

?]QV^@QO[INMT-^@LO>ws T&^@HIHIoBNMSFQV^@[ITF>@A3SCo3^MAFAC[ITFJBQOzF>K_UNMTCQOLO[ISFDFQO[INMT3N f ^@HIH�QOzF>W?]NMDFLV_U>wf�DFT&_UQO[INMT&?;AC>/He^/oP>@A
[ITjQO[IRX>"SCoKQOzF>;LODFGFQODFLO>\QO[IRX>�N fuQOzF>\_UNMT&?][eAC>/LO>@Aj?]DFS fh^@DFHIQ"^@T&A3_UNMTCnPNMHInP>@A%SCoKQOzF>%_UNMLOLO>@?]G&NMT&AC[ITFJ



��� ! ������� + �_���q� �������	��%����� !  ! +�!����	�
�
��� � �

QOLV^@T&? f�>/L f�DFT&_UQO[INMTyp

������� � 
���� � ����������� ��������
��

¦�>BD&?]>X^XTFNMTFHI[ITF>@^@LWHI>@^M?]Q�� ?OZPD&^@LO>3[ITCnP>/LV?][INMT9?O_VzF>/RX>KS&^M?]>@A9NMT�QOzF>[¥;NMLE�9N f x�^@LV^@TCQONMHe^X>/Q
¡;^@HI>/QOQO>7{ ,�. ]M�P�j^@T&A
AC[e?O_UD&?O?]>@A9[IT
AC>/QV^@[IH"SCo�k"NMQOQONMT�>/Q3k;^@RXGF[IHIHIN9{ ,�./.M| �j^@T&A��%>/LOT&^@T&AC> �$>@3
46H�W { ,�././. �Vp�¦�>KRX[ITF[IRX[ � >%QOzF>jAC[tvu>/LO>/T&_U>KS&>/Q#¥;>/>/T7NMS&?]>/LOnP>@A7^@T&A-?]oCTCQOzF>/QO[e_K?]G&>@_UQOLV^7{ LO>@^@H�^@T&A[IR7^@JM[IT&^@LOo�G&^@LOQV?V��f�NML7^@HIH%QOzF>9AC[e?O_ULO>/QO> f�LO>@ZPDF>/T&_U[I>@?jS&>/Q#¥;>/>/T��Cpb� | ^@T&Am�Cp �
� � ^@T&A f�NMLXQOzF>QOzFLO>/>3_UNMRXG&NMTF>/TCQV?\N f QOzF>B>/[IJMzCQK?]QV^@QO[INMT&?Up�¦�>3?]QV^@LOQ:¥\[IQOz�^@T�zFNMRXNMJM>/TF>/NMD&?W[ITF[IQO[e^@H�RXNCAC>/Hap&l
_UNMT&?]QV^@TCQW�3?\LO[e?]>KQO[IRX>K^@T&A-^ , pb�BR�?]HI[IG7[IT7QOzF>jLV^��P>jAC[ILO>@_UQO[INMT7[e?\^M?O?][IJMTF>@A-QON3>@^M_Vz-?]DFS fh^@DFHIQ/p
x;zF>B[ITF[IQO[e^@H�LODFGFQODFLO>BQO[IRX>KN f >@^M_Vz9?]DFS fh^@DFHIQK[e?W_UNMRXGFDFQO>@AP¥\[IQOz�^X�Cp��Z�CRU§@?\LODFGFQODFLO>BnP>/HINC_U[IQ]oPp
x;zF>�s Q�S&>/Q#¥;>/>/TKQOzF>\AF^@QV^W^@T&AKQOzF>\?]oCTCQOzF>/QO[e_/?�[e?y[IRXGFLON@nP>@A\[IQO>/LV^@QO[InP>/HIo\G&>/LOQODFLOS&^@QO[ITFJWQOzF>;nM^@HIDF>@?
N f QOzF>WLODFGFQODFLO>WQO[IRX>PYMQOzF>KLO[e?]>%QO[IRX>PYP^@T&AXQOzF>j?]HI[IG7^@RXGFHI[IQOD&AC>G¥\zF[e_Vz7AC> s TF>WQOzF>j?]z&^@G&>j^@T&AXQOzF>
QO[IRX[ITFJKN f QOzF>j?]NMDFLV_U> f�DFT&_UQO[INMT7N f >@^M_Vz-?]DFS fh^@DFHIQ/p&x;zF>KG&>/LOQODFLOS&^@QO[INMT-N f NMTF>KG&^@LV^@RX>/QO>/L;N f QOzF>
RXNCAC>/Huf�LONMR NMTF>K[IQO>/LV^@QO[INMT7QONBQOzF>KTF>/ECQ%AC>/G&>/T&AF?;TFNMQ%NMTFHIo3NMT-[IQV?;[ITF[IQO[e^@H�nM^@HIDF>WSFDFQW^@He?]NBNMT-[IQV?
LO>/He^@QO[InP>;_UN@nM^@LO[e^@T&_U>Pp�¦�>%^M?O?]DFRX>@AKQOzF>\?O^@RX>"nM^@LO[e^@T&_U> f�NML�QOzF>%?]HI[IGB^@RXGFHI[IQOD&AC>"^@T&ABQOzF>;LO[e?]>;QO[IRX>
N f ^@HIH�QOzF>K?]DFS fh^@DFQV?K{ nM^@LO[e^@T&_U>M� , �M�Cpb�P�Vp&�FNML\QOzF>WLODFGFQODFLO>KQO[IRX>%^M?O?]NC_U[e^@QO>@A7QONB>@^M_Vz7?]DFS fh^@DFHIQG¥;>^M?O?]DFRX>@AB^%He^@LOJM>/L;^%GFLO[INMLO[FnM^@LO[e^@T&_U>K{ , � . pb�P�VpCx;zF[e?�RX>@^@T&?yQOz&^@Q"QOzF>\LODFGFQODFLO>\nP>/HINC_U[IQ]oW[e?"^@HIHIN�¥;>@AQONXnM^@LOo-?][IJMTF[tsu_/^@TCQOHIo f�LONMR([IQV?\[ITF[IQO[e^@HynM^@HIDF>Pp�l�?]R7^@HIH�_UNMRXG&NMTF>/TCQ\G&>/LOG&>/T&AC[e_UDFHe^@L%QONXQOzF>jLV^��P>
^@TFJMHI>W[e?;^@HIHIN�¥;>@A�f�NML\QOzF>K?]HI[IG-{ nM^@LO[e^@T&_U>M� , pb�P�;?]QV^@LOQO[ITFJ�f�LONMR ^@T7[ITF[IQO[e^@H&nM^@HIDF>WN f �CpFR9p�¦�>K^@He?]N
TF>/>@A-QON7AC> s TF>3^7_UN@nM^@LO[e^@T&_U>�f�NMLWQOzF>3AF^@QV^ ¥\zF[e_Vz9LO>�� >@_UQV?\QOzF>/[ILWLO>/He^@QO[InP>KLO>/HI[e^@SF[IHI[IQ]oPp	¦�>BJP^/nP>
QOzF>X?O^@RX>@¥;>/[IJMzCQKQON-^@HIH�QOzF>XAF^@QV^�{ nM^@LO[e^@T&_U>M� , pb�P�Vpyx;zF[e?W[e?WLO>@^M?]NMT&^@SFHI>3S&>@_/^@D&?]>3QOzF>X?]QV^@QO[INMT&?^@LO>:¥;>/HIHyAC[e?]QOLO[ISFDFQO>@AX[IT-?]G&^M_U>j^@T&A7QOzF>jAF^@QV^3^@LO>KLO>/HI[e^@SFHI>W[IT7QOzF> f�LO>@ZPDF>/T&_Uo3LV^@TFJM>B_UNMT&?][eAC>/LO>@A�p
x;zF>BAF^@QV^3^@QW^@HIH�?]QV^@QO[INMT&?%^@He?]N7^@GFG&>@^@L%QON3S&> f�LO>/> f�LONMR�?][IJMTF[tsu_/^@TCQ%?][IQO>j> vu>@_UQV?Up&x;zF>jAF^@RXGF[ITFJ
fh^M_UQONML\N f QOzF>K[IQO>/LV^@QO[InP>%[ITCnP>/LV?][INMT7?O_VzF>/RX>%[e?;QV^��P>/T7>@ZPD&^@HyQON3�Cpb� | p
x;zF>;LO>@?]DFHIQV?yN f NMDFL�[ITCnP>/LV?][INMTB{a��[IJMDFLO>;�Fpb�P�y?]zFN�¥�QOz&^@Q�QOzF>;LODFGFQODFLO>;R7^@[ITFHIo%GFLONMG&^@JP^@QO>@A f�LONMR

Zg[�Z9QON,¦��,¦�^@T&AB?]HI[IJMzCQOHIoKACN�¥\T&AC[IGyY�¥\[IQOz3^@TB^/nP>/LV^@JM>;LODFGFQODFLO>;nP>/HINC_U[IQ]oK_UHINP?]>"QONK�,�CRU§@?Up@x;zF>
LO[e?]>BQO[IRX>X{ HINC_/^@H"ACDFLV^@QO[INMT�N f QOzF>3LODFGFQODFLO>M�\LV^@TFJM>XS&>/Q#¥;>/>/T , ^@T&A��7?Upyx;zF>X?]HI[IG�AC[e?]QOLO[ISFDFQO[INMTNMT9QOzF>�fh^@DFHIQK?]zFN�¥%?WQ#¥;N7^@LO>@^M?WN f �Cp | R(G&>@^���?]HI[IG-HINC_/^@QO>@A9^@S&NMDFQB�M� �CR�^@T&A9�P�Z�CR�¦��,¦
N f�QOzF>jzCoCG&NC_U>/TCQO>/LK^@QK^@T�^/nP>/LV^@JM>BAC>/GFQOz9N f�� | �CR9p&x;zF>@?]>BQ#¥;NX?]HI[IG�^@LO>@^X^@LO>j[ITCQO>/LV_UNMTFTF>@_UQO>@A{a��[IJMDFLO>-�Fpb�P�Vp\l�?]R7^@HIHW^@LO>@^�¥\[IQOz�^���R�G&>@^��m?]HI[IG�[e?3NMS&?]>/LOnP>@A�_UHINP?]>9QON�QOzF>9zCoCG&NC_U>/TCQO>/L/p
x;zF>K?]oCTCQOzF>/QO[e_\?]>/[e?]RXNMJMLV^@R7?�_/^@He_UDFHe^@QO>@A[¥\[IQOz3QOzF>K?]NMDFLV_U>WRXNCAC>/HaYMAC>@?O_ULO[IS&>@A3[ITX��[IJMDFLO>%�Fpb�CYF^@LO>
_UNMRXG&^@LO>@A�¥\[IQOz
QOzF>7AF^@QV^9[IT���[IJMDFLO>X�Fp �Fp"x;zF>7R7^@QV_Vz�S&>/Q#¥;>/>/T�?]oCTCQOzF>/QO[e_/?K^@T&A
NMS&?]>/LOnM^@QO[INMT
[e?K^@S&NMDFQ3^M?KJMNPNCA�^M?j_/^@T�LO>@^M?]NMT&^@SFHIo�S&>3>/ECG&>@_UQO>@A
{ nM^@LO[e^@T&_U>3LO>@ACD&_UQO[INMT
�!��]	�3�VYyJM[InP>/T�QOzF>
DFT&_U>/LOQV^@[ITCQO[I>@?�[ITBQOzF>;nP>/HINC_U[IQ]oWRXNCAC>/Hap@x;zF>%?]NMDFLV_U>;QO[IRX> f�DFT&_UQO[INMT3^@T&AjQOzF>\_UDFR3DFHe^@QO>@AK_UNP?]>/[e?]RX[e_
RXNMRX>/TCQ�LO>/HI>@^M?]>@AB^M?"^ f�DFT&_UQO[INMTBN f QO[IRX>PY/_UNMLOLO>@?]G&NMT&AC[ITFJjQONWQOzF>G�C[ITF>/R7^@QO[e_�RXNCAC>/HCGFLO>@?]>/TCQO>@AK[IT
��[IJMDFLO>\�Fpb�CYP[e?�?]zFN�¥\T3[ITX��[IJMDFLO>\�Fp | p�¦�>%TFNMQO>%QOz&^@Q"QOzF>\QONMQV^@H&RXNMRX>/TCQy[e?�^@S&NMDFQ , �^]�� , ��� ��� �9Y[IT-^@JMLO>/>/RX>/TCQM¥\[IQOz7QOzF>KNMQOzF>/L%>@?]QO[IR7^@QO>@?Up



� � �������	 ���

�
������
��
����

���
����������� �������	���	��� �� +�! ����"!$# � ! �����%��� ! +2+ �� # ����
�'&(� ! ��)����

Rise time, s

-40

-30

-20

-10

0

0 10 20 30 40 50 60 70 80 90

1

2

2

2

2

2

Rise time, s

-40

-30

-20

-10

0

0 10 20 30 40 50 60 70 80 90
-55

-50

-45

-40

-35

-30

-25

0

1

2

3

4

5

s

Slip amplitude, m

-40

-30

-20

-10

0

D
is

ta
nc

e 
al

on
g 

di
p,

 k
m

0 10 20 30 40 50 60 70 80 90

0.5

0.50.5

0.5

0.5

0.
5

1

1

1

1

1

1.5

1.5
2

2

-55

-50

-45

-40

-35

-30

-25

D
ep

th
, k

m
0.0

0.5

1.0

1.5

2.0

2.5

3.0

m

Rupture time, s

-40

-30

-20

-10

0

0 10 20 30 40 50 60 70 80 90
Distance along strike, km

2.5

5

5

7.5
10

12.5

Rupture time, s

-40

-30

-20

-10

0

0 10 20 30 40 50 60 70 80 90
Distance along strike, km

-55

-50

-45

-40

-35

-30

-25

0.0
2.5
5.0
7.5

10.0
12.5
15.0
17.5
20.0
22.5
25.0

s

egf9hC.��Fpb� / o$4KB';M8 z DK7I;
>L3579A�>E¤g;KHI7 Bn4�ACB�HI7�35F�<�>=4�:'<�DKF�B�35F�D@>G3579A�>=8�mK354�79:�>E<�m�x�79:�3S>KD5B'86HI4635798�:
8 z�39?�>=D@>E;�F�H^39;=8 z :'8�:�HI79:�>E4�D=79: �
>KDE;�798�:$8�mK354�79:�>E<�z|8�DL39?�> z|4�F�H^3���>E8�A�>@35DKx �@8�DKD@>E;SB'8�:'<�79:6��358�39?�>
�L4�D���4�DE<�j�o 
 ;�86HIF�35798�:�W 
 ?�>Lu%s 357 Bn8 z 39?�> z|4�F�H^3C7I;�463g39?�>M358KBnDK7^�
?�3SW 
 ?�>M4�DKDE8���;M79:'<�7��@463S>
39?�>MD@>@HI46357��
>MA=8635798�:_8 z�39?�>G?'4�:6��79:6�
�-46H�H�W



��� ! ������� + �_���q� �������	��%����� !  ! +�!����	�
�
��� ���

egf9hC.&�Fp � /21�35DE8�:6�6tSA=8635798�:�;
>K7I;�A=8@��DE4�AL;�Q5D@>E<M;�86HI79<�HI79:�>E; U 4�:'<=;�x6:�39?�>@357��M;
>K7I;�A=8@��DE4�AL;�Q5mKHIF'>
<�863�3S>E<�HI79:�>E; UXWg1(x6:�39?�>@357��@;�4�:'<_8�m@;
>KD���4635798�:�;%4�D@>GB�HI863�3S>E<$8�:n39?�>=;�4�A�>M;	�@46H�>�W 
 ?�>=;�x6:�39?�>@357��@;
�@8�DKD@>E;SB'8�:'<=358�39?�>G;�86HIF�35798�:�;@?'8��-:_79:��g7^��F�D@>��(W���W



��� �������	 ���

�
������
��
����

���
����������� �������	���	��� �� +�! ����"!$# � ! �����%��� ! +2+ �� # ����
�'&(� ! ��)����

0

10

20
S

o
u
rc

e
 T

im
e
 F

u
n
c
ti
o
n
, 
1
0

1
8

N
.m

.s
-1

-5 0 5 10 15 20 25 30
Time, s

0

1

2

S
e
is

m
ic

 M
o
m

e
n
t,
 1

0
2

0
N

.m

-5 0 5 10 15 20 25 30
Time, s

Harvard CMT

egf9hC.M�Fp | / 1(8�F�D��K>�3579A�> z|F�: �K35798�:�4�:'< ��F�A=F�HI463S>E<=A=8�A�>K:�3 �@8�DKD@>E;SB'8�:'<�79:6�G358L39?�>OA=8
<�>@H�;@?'8��-:
79: �g7^��F�D@> �(W���W 
 ?�>MD@>E;�F�H^39;M4�D@> �@8�ACB'4�D@>E< �-7�39?�8639?�>KDMD@>E;�F�H^39;Mm@4
;
>E<�8�:�3S>@H�>E;
>K7I;�A=7���<�46354�W



��� ! ������� + �_���q� �������	��%����� !  ! +�!����	�
�
��� � �
��������� � ����� �	� �������

x;zF>L[P>/GFQO>/R3S&>/L��M�CY ,�././. �W^@EF^M_/^K>@^@LOQOz&ZPD&^��P>G¥\^M?;^KTFNMLOR7^@Ht� fh^@DFHIQO[ITFJW>/nP>/TCQ2¥\zF[e_VzBNC_/_UDFL��LO>@A�^@Qj^-AC>/GFQOz�N fw^@S&NMDFQj� | �CR�[IT�QOzF>X?]DFS�ACD&_UQO>@A�k"NC_UNP?jGFHe^@QO>Pp��%DFLB?]NMDFLV_U>3[IR7^@JM>PY&S&^M?]>@A
NMT9QOzF>BHIN�¥ � f�LO>@ZPDF>/T&_Uo7_UNMTCQO>/TCQ%N f ?]QOLONMTFJ �hRXNMQO[INMT�AF^@QV^CYy?]zFN�¥%?WQOz&^@QWQOzF>BLODFGFQODFLO>jGFLONMG&^@JP^@QO>@A
f�LONMR Zg[�Z�QON�¦��,¦ ^@T&A
?]HI[IJMzCQOHIo�ACN�¥\T&AC[IGyp"l(?]>/[e?]RX[e_jRXNMRX>/TCQKN f ^@S&NMDFQ , �^] � , ��� ��� �9Y_UNMT&?][e?]QO>/TCQ[¥\[IQOz
QO>/HI>@?]>/[e?]RX[e_j>@?]QO[IR7^@QO>@?UYy[e? f�NMDFT&A�p"x;zF>->@^@LOQOz&ZPD&^��P>7_UNMT&?][e?]QO>@A
N fwQ#¥;N9R7^@[ITyY
[ITCQO>/LV_UNMTFTF>@_UQO>@A�Y � NMTF>@?KN fw?]HI[IG�HINC_/^@QO>@A��M�9^@T&A��P�P�CR ¦��,¦ N f QOzF>XzCoCG&NC_U>/TCQO>/L/p��%nP>/LKQOzF>
,/| ?"LODFGFQODFLO>WACDFLV^@QO[INMTXQOzF>W^/nP>/LV^@JM>%LODFGFQODFLO>%nP>/HINC_U[IQ]o:¥\^M?;�:�CRU§@?UpPx;zF>%QO[IRX[ITFJWN f QOzF>%LODFGFQODFLO>[e?%TF>/nP>/LOQOzF>/HI>@?O?\G&NPNMLOHIo�_UNMT&?]QOLV^@[ITF>@A9ACDF>BQON7QOzF>3?]NMDFLV_U>3AC>/GFQOz�^@T&A9QOzF>BGFLONMSFHI>/R�N f�QOLV^MAC>3N v
S&>/Q#¥;>/>/T7?]HI[IGyYFLO[e?]>WQO[IRX>W^@T&A7LODFGFQODFLO>KnP>/HINC_U[IQ]oB[IT7QOzF>KRXNCAC>/Huf�NMLOR3DFHe^@QO[INMTyp
x;zF>3>@^@LOHIoPY&He^@LOJM>/LK^�f�QO>/LV?]zFNC_/�F?UYy^@HIH�TFNMLOR7^@Ht� fh^@DFHIQO[ITFJX>/nP>/TCQV?UY%¥;>/LO>3?]z&^@HIHIN�¥;>/LB{aAC>/GFQOz&?%S&>/Q��

¥;>/>/T��M�-^@T&A��6] �CR-�%^@T&A�_UHINP?]>/LKQON7QOzF>X_UNP^M?]QKQOz&^@T�QOzF>3R7^@[IT9?]HI[IG � NMTF>BN f QOzF>BR7^@[IT&?]zFNC_/��px;zF[e?KNMS&?]>/LOnM^@QO[INMT�^@HINMTFJU¥\[IQOz�QOzF>XLODFGFQODFLO>XzF[e?]QONMLOo9N fwQOzF>3R7^@[IT&?]zFNC_/��Y�?]zFNMDFHeA�JM[InP>3[IT&?][IJMzCQV?
^@S&NMDFQ%QOzF>j?]QV^@QO>jN f�?]QOLO>@?O?;N f QOzF>j?]DFS�ACD&_UQO[ITFJ7k"NC_UNP?\GFHe^@QO>3{SaW^@LVAC[ >@3O46H�W Y&�M�M�M�P�Vp
x;zF>"LO>@_UDFLOLO>/T&_U>�G&>/LO[INCAWN f He^@LOJM>"QOzFLOD&?]Qy>@^@LOQOz&ZPD&^��P>@?�[ITWQOzF[e?y?]>/JMRX>/TCQ�N f QOzF>"GFHe^@QO>�S&NMDFT&AF^@LOo

[e?;^@S&NMDFQ | �joP>@^@LV?W{S[P[ITFJMz >@3O46H�W Y ,�. ] , �Vp�[P[IT&_U>%QOzF>KHe^M?]Q%?]D&_VzX>/nP>/TCQ;[ITXQOzF[e?;LO>/JM[INMTXNC_/_UDFLOLO>@AX[IT
,�. �
]�{adU¥W�K�Pp��M�VYyQOzF> ,�././. [ITCQOLV^M?]He^@S�>@^@LOQOz&ZPD&^��P>3QONPN���GFHe^M_U>3LONMDFJMzFHIo9[IT�QOzF>3RX[eAFACHI>jN f QOzF>>@^@LOQOz&ZPD&^��P>W_UoF_UHI>Pp�¦�>/LO>%QOzF>@?]>WQ#¥;Nj>/nP>/TCQV?�LO>/He^@QO>@A��%x;zF>6�C[ITF>/R7^@QO[e_\AC>@?O_ULO[IGFQO[INMT3N f QOzF>K?]NMDFLV_U>
GFLO>@?]>/TCQO>@AK[ITBQOzF[e?�G&^@G&>/L�[e?�^ws LV?]Q"?]QO>/GBQONK?]QOD&ACoBQOzF>;G&NP?O?][ISFHI>W?]QOLO>@?O?�[ITCQO>/LV^M_UQO[INMTjS&>/Q#¥;>/>/TjQOzF>@?]>
Q#¥;NB>/nP>/TCQV?Up
� +�� ����� # ����&(	�����

�

¦�>-^@LO>XJMLV^@QO> f�DFH\QON�xWp"d-[��CDFRXN f�NML�f�LODF[IQ�f�DFH\AC[e?O_UD&?O?][INMT&?Up2¦�>XQOz&^@T%�
d�p"k"NC_/_UN�^@T&A
^@T
^@TFNMTCoCRXNMD&?"LO>/nC[I>�¥;>/L f�NML\zF>/HIG f�DFHy_UNMRXRX>/TCQV?Up�¦�>KQOz&^@T%� ¡Bp%�WNP?]QOLONMJMHINCACN@n f�NML\zF[e?"zF>/HIG7[ITXQOzF>
GFLO>/G&^@LV^@QO[INMTBN f QOzF>�s JMDFLO>@?�^@T&Ajd�p��W[��CD&_VzF[ f�NML�GFLON@nC[eAC[ITFJ\D&?T¥\[IQOzjQOzF>;QO>/HI>@?]>/[e?]RX[e_�?]NMDFLV_U> �hQO[IRX>
f�DFT&_UQO[INMTBGFLO[INML"QONWGFDFSFHI[e_/^@QO[INMTypPx;zF>\LO>@?]>@^@LV_Vz[¥\^M?�G&^@LOQOHIoB?]DFGFG&NMLOQO>@A3SCo3k\�W�WlWk	�Kx�{ad	c>/EC[e_UNC�
GFLON ��>@_UQV? } �M�M�M�6]�� x�^@T&A�aW� | ]@�P��� xWY�^@T&AU�LaWlWr�l�{5cW�WlWd���GFLON ��>@_UQC\]� , � .M|/. ]Cp



� � �������	 ���

�
������
��
����

���
����������� �������	���	��� �� +�! ����"!$# � ! �����%��� ! +2+ �� # ����
�'&(� ! ��)����
+-,�� �!5319:��@8�|�</531
=&>K?Cc>/[e?]RX>%AC>j�W^@EF^M_/^jACD7�M�B?]>/GFQO>/R3SFLO> ,�././. Y\c>/QV^@[IQ"DFT7?Cc>/[e?]RX>\>/T fh^@[IHIHI>\TFNMLOR7^@HI>WZPDF[�?U` >@?]QGFLONCACDF[IQBi^jHa` [ITCQFc>/LO[I>/DFL;AC>KHe^jGFHe^MZPDF>Bk"NC_UNP?Up
�%NMD&?-^/nPNMT&?7GFLFc>@?]>/TCQFc>�DFT�?O_�c>/T&^@LO[IN�_U[IT\c>/R7^@QO[eZPDF>-G&NP?O?][ISFHI>�G&NMDFL�_U>�?Cc>/[e?]RX>-S&^M?Cc>�?]DFL-HI>

_UNMTCQO>/TCDKS&^M?O?]>�f�LFc>@ZPDF>/T&_U>"AC>@?�ACNMTFT\c>/>@?�AC>"RXNMDFnP>/RX>UTCQ f�NMLOQ/pM=�^\LODFGFQODFLO>\?U` >@?]QyGFLONMG&^@J�c>/>\ACDB?]D&A��
>@?]QynP>/LV?�AC>"TFNMLVA��hNMDF>@?]Q�>/Q�H/c>/JFi>/LO>/RX>/TCQFnP>/LV?�HI>�S&^M?UpP=&>"RXNMRX>/TCQ&?][e?]RX[eZPDF>�>@?]QO[IRmc>;{ , �^] � , ��� ��� �-�>@?]Q;>/TX^M_/_UNMLVA7^/nP>@_;HI>@?Bc>/QOD&AC>@?"QFc>/H/c>@?][e?]RX[eZPDF>@?UpM=�^jLODFGFQODFLO>K^jACDFLFc>/> ,/| �W>/Q\?U` >@?]Q"GFLONMG&^@J�c>/>j^/nP>@_DFTF>KnC[IQO>@?O?]>KAC>WHa` NMLVACLO>KAC>j���F��� �Pp�=&>j?Cc>/[e?]RX>%>@?]Q\_UNMRXG&NP?Cc>jAC>KAC>/DFE � NMTF>@?\AC>wf�NMLOQ\JMHI[e?O?]>/RX>/TCQHINC_/^@HI[e?Cc>/>@?Ki^3�M�B>/Q\�P���F��^@D-TFNMLVA��hNMDF>@?]QKAC>KHa` zCoCG&NC_U>/TCQOLO>Pp&=&>@?%AC[tvwc>/LO>/TCQV?;G&^@LV^@R9i>/QOLO>@?"TF>j?]NMTCQ
G&^M?\[IT&A;c>/G&>/T&AF^@TCQV?;>/Q\TFNMD&?\HI>@?\^/nPNMT&?;[ITCnP>/LV?Cc>@?;?][IR3DFHIQV^@T\c>/RX>UTCQ/p

�j`b^@DFQOLO>@?W?]NMHIDFQO[INMT&?W^/nP>@_WDFTF>jLODFGFQODFLO>jDFT9G&>/D9GFHID&?\LV^@GF[eAC>j>/Q%DFT9JMHI[e?O?]>/RX>/TCQ;GFHID&?7c>/QO>/T&ACD
ACNMTFTF>/TCQ9c>/JP^@HI>/RX>/TCQ\DFT�^M_/_UNMLVA9^M_/_U>/GFQV^@SFHI>B^@DFE�ACNMTFT\c>/>@?Upyr�NMDFLWLFc>@?]NMD&ACLO>X_U>jGFLONMSFHai>/RX>PYFTFNMD&?
nP>/LOLONMT&?BAF^@T&?3He^-G&^@LOQO[I>�\E\E\jZPDF>PY�HINMLV?OZPDF>7TFNMD&?XAC[e?]G&NP?]NMT&?XAC>-ACNMTFT\c>/>@?BJ�c>/NCA;c>@?][eZPDF>@?B>/T
GFHID&?
AC>@?XACNMTFT\c>/>@?XAC>-RXNMDFnP>/RX>UTCQ f�NMLOQ/Y"[IH%>@?]Q3G&NP?O?][ISFHI>�A�` [ITCnP>/LV?]>/LjHI>@?BG&^@LV^@R9i>/QOLO>@?BQO>/RXG&NMLO>/He?j>/Q
A�`b^@RXGFHI[IQOD&AC>WACD7JMHI[e?O?]>/RX>/TCQ;AC> fh^��_UNMT-[IT&A;c>/G&>/T&AF^@TCQO>Pp



� 


� )� !���y��
�� �

� ������ ��	��

��� ������� � �������� � )��"�  !$� ������ # 
$%�& !����� ��� � ��������� ������� �%�(
����

�X,/. 0�132�4"576989:;2"</531
�W^@T&?j_U>3_Vz&^@GF[IQOLO>3TFNMD&?WDFQO[IHI[e?]NMT&?KAC>@?KACNMTFT\c>/>@?KAC>3RXNMDFnP>/RX>/TCQ f�NMLOQK>/TFLO>/JM[e?]QOLFc>/>@?%GFL/i>@?KAC>

He^ � NMTF>BAC>KLODFGFQODFLO>jG&NMDFLK^/nPNM[IL%AC>@?\[IT f�NMLOR7^@QO[INMT&?\?]DFL%He^3?]NMDFLV_U>BACD-QOLO>/R3SFHI>/R3>/TPQ;AC>jQO>/LOLO>jAC>k"z&^@RXNMHI[W{a�6]9R7^@LV? ,�././. Y\�������C�b�P�Vp;k">-?Cc>/[e?]RX>X^9>/D
HI[I>/D
^@D�TFNMLVA
AC>7Ha`^\aT&AC>�i^-Ha` >@?]Q3ACD
?Cc>/[e?]RX>BA�`^c%QOQV^@LE�M^M?]zF["ZPDF["^/nM^@[IQjA;c>���i^X?]>@_UNMD\c>3He^3LFc>/JM[INMT�HI> ,�. �W_UQONMSFLO> ,�./. , p"k">@?K?Cc>/[e?]RX>@?\NMTCQ>/D-HI[I>/D9AF^@T&?%He^ � NMTF>jN�iD�He^BGFHe^MZPDF>j[IT&AC[I>/TFTF>j>@?]QW_VzF>/nM^@D&_Vz\c>/>KG&^@LWHe^3GFHe^MZPDF>j>/DFLV^M?][I>/TFTF>Pp�c%TF>AC>@?O_ULO[IGFQO[INMT7AC>WHe^KLODFGFQODFLO>jACD7?Cc>/[e?]RX>WA�`^c%QOQV^@LE�M^M?]zF[�{]�������C�^]P�;^�c>/QFc>WLFc>@^@HI[e?Cc>/>%G&^@LWk"NMQOQONMT >@3
46H�W { ,�./. �P�Wi^KHa`b^@[eAC>\AC>WACNMTFT\c>/>@?"QFc>/H/c>@?][e?]RX[eZPDF>/?y>/Q;AC>%ACNMTFT\c>/>@?;?][e?]RXNMHINMJM[eZPDF>@?�AC>W_Vz&^@RXGjGFLONC_VzF>Ppk">/QOQO>Xc>/QOD&AC>\_UNMT&_UHIDFQ�ZPDF>;HI>\?Cc>/[e?]RX>"A�`^c%QOQV^@LE�M^M?]zF[F^%GFLONMS&^@SFHI>/RX>/TCQy>/DjHI[I>/DB?]DFL�HI>\A;c>@_UNMHIHI>/RX>/TCQ�i^
fh^@[ISFHI>%G&>/T&AF^@JM>j_UNMLOLO>@?]G&NMT&AF^@TCQji^KHa` [ITCQO>/L�fh^M_U>\>/TCQOLO>%He^K_ULONyqDFQO>K[IT&AC[I>/TFTF>W?]DFS�ACD&_UQFc>/>W>/Q"HI>WGFLO[e?]RX>
A�`b^M_/_ULFc>/QO[INMT7_UNMTCQO[ITF>/TCQV^@Hap

�%D fh^@[IQjAC>3Ha` [ITCQFc>/L@q>/Q%G&NMDFLjHa` >@?]QO[IR7^@QO[INMT9AC>3Ha`b^@H/c>@^X?][e?]RX[eZPDF>BAF^@T&?j_U>/QOQO>BLFc>/JM[INMT�{a_UNMT&?]QOLOD&_ �
QO[INMT
AC>3S&^@LOLV^@JM>@?j[IRXG&NMLOQV^@TCQV?V�VY�[IH">@?]QKDFQO[IHI>XAC>3GFLFc>@_U[e?]>/LWHe^7J�c>/NMRmc>/QOLO[I>3AC>@?wfh^@[IHIHI>@?K?][e?]RXNMJFi>/TF>@?
AF^@T&?W_U>/QOQO>jLFc>/JM[INMTyp��%NMD&?W^/nPNMT&?W^@[IT&?][�LO>@_VzF>/LV_Vz\c>jZPDF>/HyG&>/T&AF^@JM>3G&>/LORX>/QOQV^@[IQ\AC>BLO>/GFLONCACDF[ILO>jHI>@?
AC[tvwc>/LO>/T&_U>@?\A�`b^@RXGFHI[IQOD&AC>%NMS&?]>/LOn;c>/>@?%?]DFL%HI>@?;QOLONM[e?%_UNMRXG&NP?O^@TCQO>@?\ACD9?][IJMT&^@H�?][e?]RX[eZPDF>%>/TFLO>/JM[e?]QOLFc>
i^BDFTF>j?]QV^@QO[INMT9AC>KRXNMDFnP>/R3>/TCQ f�NMLOQ%QOL/i>@?;GFLONC_VzF>jACD-?Cc>/[e?]RX>KAC>Bk"z&^@RXNMHI[ap

�X,/y �-<�|2� <@:%<U2��~�6U~ ��{*4��~
	3</531 6U~ ���U{[�*5 �@<
=&>\?Cc>/[e?]RX>"AC>\k"z&^@RXNMHI[&{a�6]\R7^@LV? ,�././. YC�������C�b�P�y^\QOD\c> , �@�WG&>/LV?]NMTFTF>@?UpP=&>@?�A;c>/J�q^@QV? f�DFLO>/TCQQOL/i>@?�[IRXG&NMLOQV^@TCQV?%i^Bk"z&^@RXNMHI[&>/Q"DFT3G&>/DXRXNM[IT&?"_UNMT&?Cc>@ZPDF>/TCQV?"AF^@T&?"HI>@?"^@DFQOLO>@?"nC[IHIHI>@?�AC>%He^KLFc>/JM[INMT

ACD$aW^@LOz	¥\^@Hapyk">/QOQO>KLFc>/JM[INMT9ACD-TFNMLVA9AC>jHa`^\aT&AC>PYF?]>j?][IQODF>7i^BHe^�f�LONMTCQO[ai>/LO>jAC>@?\GFHe^MZPDF>@?\[IT&AC[I>/TFTF>@?
>/Q3>/DFLV^M?][I>/TFTF>@?Up�Z�HIHI>7>@?]Q3Ha` DFTF>-AC>@?BLFc>/JM[INMT&?BHI>@?BGFHID&?3^M_UQO[InP>@?BAC>7Ha`b�%[IR7^@He^/oC^Cp�\aHW?U` o�GFLONCACDF[IQ



� � �������	 ���

�
������������� �������	���)���	 !'#�! �(��� "!$# � ! ����������	����=�(��	�����

� � ����

�
>/T9RXN@oP>/TFTF>KDFT�?Cc>/[e?]RX>BAC>BR7^@JMTF[IQOD&AC>B?]DFG\c>/LO[I>/DFLO>7i^7�XQONMD&?WHI>@?C]�i^ . ^@T&?Up�Z�T , ]M�M�CY-\aH�?U` >@?]QGFLONCACDF[IQ%AF^@T&?\_U>/QOQO>%LFc>/JM[INMTXDFT-?Cc>/[e?]RX>\QOL/i>@?;AC>@?]QOLOD&_UQO>/DFL\^/oC^@TCQ"DFTF>W[ITCQO>/T&?][IQFc>-c>/GF[e_U>/TCQOLV^@HI>7c>/JP^@HI>
i^�\5dBp�\aH�>@?]Q%QOL/i>@?\[IRXG&NMLOQV^@TCQ\A�`Oc>/QOD&AC[I>/L\He^3?][e?]RXNMQO>@_UQONMTF[eZPDF>WAC>B_U>/QOQO>WLFc>/JM[INMT-N�iD�AC>/DFE7S&^@LOLV^@JM>@?
[IRXG&NMLOQV^@TCQV?%{axy>/zFLO[aYC�M�M�C� | ��>/Q\r�^@T&_VzF>@?]z	¥\^@L/YF�6]6]��-�;?]NMTCQ\>/T7_UNMT&?]QOLOD&_UQO[INMT�{'¡;^@HeAC[IoC^CY ,�./. �M�Vp=&>\?Cc>/[e?]RX>�A�`^c%QOQV^@LE�M^M?]zF[C^7c>/QFc>"HI>�GFLO>/RX[I>/L�?Cc>/[e?]RX>"�%[IR7^@He^/oP>UT%>/TFLO>/JM[e?]QOLFc>�G&^@L�AC>@?�^M_/_�c>/H/c>/LONMR9i>/QOLO>@?
GFLONC_VzF>@?Up%=�` zF[e?]QONM[ILO>�AC>9He^�LODFGFQODFLO>�ACD	?Cc>/[e?]RX>-A�`^c%QOQV^@LE�M^M?]zF[B{]k"NMQOQONMT >@3�46H�W Y ,�./. �P�7?]>/R3SFHI>[IT&AC[eZPDF>/LyZPDF>"HI>"?Cc>/[e?]RX>�?U` >@?]QyGFLONCACDF[IQ�?]DFL�HI>�HINMTFJWACDjA;c>@_UNMHIHI>/RX>/TCQ&?][IQOD\c>;^@Dj?]NMRXRX>/Q�AC>"He^;GFHe^MZPDF>
[IT&AC[I>/TFTF>"?]DFS�ACD&_UQFc>/>Pp@k">;A;c>@_UNMHIHI>/RX>/TCQFGFHINMTFJM>;^/nP>@_�DFT fh^@[ISFHI>�G&>/T&AF^@JM>\?]NMD&?yHI>M \^M? � �%[IR7^@He^/oC^"^@D
?]D&AXACDX_VzF>/nM^@D&_VzF>/RX>/TCQ�AC>,¡;^@[��CLO[IQV^CpCk">W_VzF>/nM^@D&_VzF>/RX>/TPQ�R7^@LVZPDF>;He^WHI[IRX[IQO>;?Cc>/G&^@LV^@TCQ;He^WG&^@LOQO[I>
?][e?]RX[eZPDF>;ACDXA;c>@_UNMHIHI>/RX>/TCQ"{a?]DFL"He^MZPDF>/HIHI>\AC>@?�?Cc>/[e?]RX>@?�_UNMRXRX>;_U>/HIDF[FA�`^c%QOQV^@LE�M^M?]zF[&G&>/DFnP>/TCQ�^/nPNM[IL
HI[I>/D���AC>KHe^KG&^@LOQO[I>W[ITCQO>/LOTF>%>/Q;GFHID&?;GFLON f�NMT&AC>jACD-_VzF>/nM^@D&_VzF>/RX>/TCQ�ZPDF[�>@?]Q\AC>WT&^@QODFLO>j^M?][e?]RX[eZPDF>Pp

�X,�� ��~�:\531322~,�722~ |�<�|2�*5j22~K:;2�5319<��78U~
=�^3_Vz&^@q` TF>jAC>KHa`b�%[IR7^@HI^/oC^%>@?]QW_/^@LV^M_UQFc>/LO[e?Cc>/>WG&^@L\DFTF>KQONMG&NMJMLV^@GFzF[I>BQOL/i>@?;R7^@LVZPD\c>/>3i^jHa`Oc>@_VzF>/HIHI>AC>WHe^WGFHe^@Tyi>/QO>PpFk">/QOQO>WQONMG&NMJMLV^@GFzF[I>K>@?]Q"HI>WLFc>@?]DFHIQV^@Q;AC>WHe^j_UNMHIHI[e?][INMT3_UNMTCQO[ITF>/TCQV^@HI>%>/TCQOLO>%He^WGFHe^MZPDF>

[IT&AC[I>/TFTF>W>/Q\He^KGFHe^MZPDF>K>/DFLV^M?][I>/TFTF>B{ad-NMHIT&^@L\>/Q%x�^@GFG&NMTF[I>/L/Y ,�. � |�� =&>@�FNMLOQ/Y ,�. � |�� x�^@GFG&NMTF[I>/L%>/Qd-NMHIT&^@L/Y ,�. �M� � =&oPNMT ��k;^@>/TX>/Q"d-NMHIT&^@L/Y ,�. ]M� � �%[C>/QM \^@LV^@T � ^@TFJM[aY ,�. ]@�C�VpFk">/QOQO>%_UNMHIHI[e?][INMTB^K_UNMR �RX>/T&_�c>W[IH�o-^3>/TCnC[ILONMT7�P�"���&p�k">/QOQO>jLFc>/JM[INMT�^3DFTgf�NMLOQWTF[InP>@^@D-AC>3?][e?]RX[e_U[IQFc>PYP>/T-> vu>/Q/Y&>/TCnC[ILONMT
,/| �!AC>KHa`Oc>/TF>/LOJM[I>%?][e?]RX[eZPDF>\RXNMT&AC[e^@HI>%>@?]Q\LO>/He^M_Vz\c>/>WAF^@T&?;Ha`b�%[IR7^@He^/oP^CYP_Vz&^MZPDF>W^@TFT\c>/>Pp&=�^3_UNMHIHI[t�?][INMTX_UNMTCQO[ITF>/TCQV^@HI>%^j_ULFc>yc>%^@D3TF[InP>@^@DXAC>%Ha`b�%[IRX^@He^/oC^\AC>%TFNMR3SFLO>/D&?]>@? � NMTF>@?"AC>%GFHI[e?�>/Q;AC>%JMLV^@T&AF?_VzF>/nM^@D&_VzF>/RX>/TCQV?Up�=�^�GFHe^MZPDF>7[IT&AC[I>/TFTF>7JMHI[e?O?]>-?]NMD&?3He^9GFHe^MZPDF>7>/DFLV^M?][I>/TFTF>9AF^@T&?BHe^�AC[ILO>@_UQO[INMT
�W�GZ\p�l%D�AC>@?O?]D&?KAC>3_U>3A;c>@_UNMHIHI>/RX>/TCQ/Yyi^XG&>/T&AF^@JM>3QOL/i>@? fh^@[ISFHI>PY&HI>@?%LONC_VzF>@?K�%[IR7^@He^/oP>/TFTF>@?;?]NMTCQ
_Vz&^@LOLO[/c>/>@?yAF^@T&?yHe^%AC[ILO>@_UQO[INMTjACDB?]D&A�pM=�^W_UNMTCnP>/LOJM>/T&_U>�QONMQV^@HI>;>/TCQOLO>"Ha`^\aT&AC>�>/Q�Ha`blW?][I>�>@?]Q�AC>;Ha` NMLVACLO>
AC>7�M�M�M�
i^-�M�M�M���F�9p�\aH"o�^7>/TCnC[ILONMT��M�M�
i^ | �M���F��AC>X_Vz&^@LOLO[e^@JM>7AC>XHe^7_ULONyqDFQO>7[IT&AC[I>/TFTF>X?]DFL
>/HIHI> �hR�q>/R3>Mp��%DXTFNMLVA3nP>/LV?�HI>%?]D&A�YCHa`b�%[IR7^@He^/oP^\>@?]Q\_UNMRXG&NP?Cc>WAC>%QOLONM[e? � NMTF>@?��PHI>W�W^@DFQ�� �%[IR7^@He^/oC^{a^@D�TFNMLVAmAC>-He^�d�k;x �O�VY"HI>U \^M? � �%[IR7^@He^/oC^�{aAC>7He^�d�k;x�i^�He^�d� \xZ�V�j>/QBHI>7GFLFc> � �%[IR7^@He^/oC^
{a^@D�?]D&A
AC>XHe^9d� \x%�Vp"=&>7_VzF>/nM^@D&_VzF>/RX>/TCQWHI>3GFHID&?B^@D
TFNMLVA
AC>7He^ � NMTF>7AC>-_Vz&^@LOLO[e^@JM>X>@?]QBHI>_VzF>/nM^@D&_VzF>/RX>/TCQ=¡;^@[��CLO[IQV^B{ NMDXd�k;x�� \O�"?]>/HINMT3HI>@ZPDF>/HFHI>@?�LONC_VzF>@? f�NMLOQO>/RX>/TCQ�Rmc>/QV^@RXNMLOGFzF[e?Cc>/>@?�ACD
z&^@DFQj�%[IR7^@He^/oC^B?]NMTCQB_Vz&^@LOLO[/c>/>@?K{'¡;^@HeAC[IoC^CY ,�. ]M�P�3i^XDFTF>X^@HIQO[IQOD&AC>BRXN@oP>/TFTF>jAC> | �F�9p�=�^ � NMTF>c>/GF[e_U>/TCQOLV^@HI>WACD-?Cc>/[e?]RX>WAC>Bk"z&^@RXNMHI[y?]>j?][IQODF>���D&?]QO>j^@D9?]D&A7AC>KHe^jS&^M?]>jAC>@?\_VzF>/nM^@D&_VzF>/RX>/TCQV?�AC>
¡;^@[��CLO[IQV^W{ad�k;x�� \O�&>/Q�AC>\d-DFT&?][e^@LO[&{ad�k;x�� \E\O�&>/Q�^@DjTFNMLVAjACDB_VzF>/nM^@D&_VzF>/RX>/TCQ&ACDB�%NMLVAjl%HIRXNMLV^Cp
=�^7HINC_/^@HI[e?O^@QO[INMT�AC>3Ha`Oc>/GF[e_U>/TCQOLO>BA;c>/QO>/LORX[IT\c>/>KG&^@LKHa`^\]d�� �3{a�M�C� �P�6]6Y � Y�� . � � , �6Y��BY�~���� , �F�9Y�6]KR7^@LV? ,�././. Y ,�. �b� | � , �Cp �C��>@?]Q;?][IQOD\c>/>Bi^WDFTF>KAC[ � ^@[ITF>%AC>,�C[IHINMR9i>/QOLO>@?y^@D7?]D&AXACDX_VzF>/nM^@D&_VzF>/RX>/TCQAC>6¡;^@[��CLO[IQV^B{ad�k;x�� \O�Vp&=&>K?Cc>/[e?]RX>WA�`^c%QOQV^@LE�M^M?]zF[y^/nM^@[IQ\A;c>���i^K>/DXHI[I>/D3GFL/i>@?\AC>WHe^jd�k;x�i^j>/TCnC[ILONMT
��� 9:5�;
	�9:./)*-65�&#-�7'$�./(	;=]�$'>�<'7
��� 9
��;�	�9:./)*-���8�>�-�4�./$'06;=]�$'>�<'7
��� Oj-�4�)B./-696&#7'&#8�$'8�(*8�c�)*WE./(��T&#d�./$'7'+,&#-�7




�� ! & �����	 ���

�
������� #�! � ! � #�# � �
�

� | �F� i^7Ha` >@?]QjAC>7_U>/HIDF["AC>-k"z&^@RXNMHI[ap�=�^7HINC_/^@HI[e?O^@QO[INMTqcL['aL[�AC>3Ha`b�%oCG&NC_U>/TCQOLO>XACD
?Cc>/[e?]RX>3AC>
k"z&^@RXNMHI[;{a�M�C� |M| �6Y � Y�� . � �P�@��Y��j�%>@?]QK?][IQOD\c>/>BQOL/i>@?%H/c>/JFi>/LO>/RX>/TCQ%^@D�TFNMLVA�ACD�_VzF>/nM^@D&_VzF>/RX>/TPQ%AC>
¡;^@[��CLO[IQV^Cpy=�^X?]NMHIDFQO[INMT
k;d9x�AC>BHa`^cL['aL[9{a?]QOLO[��P>M���6]M� Y YyAC[IG�� . Y Y&LV^��P>M� .M| Y �\GFLO[InC[IH/c>/JM[I>KHa` zCo��G&NMQOzyi>@?]>XACD�_VzF>/nM^@D&_VzF>/RX>/TCQ\?]DFLWHI>3A;c>@_UNMHIHI>/RX>/TCQKi^�fh^@[ISFHI>BG&>/T&AF^@JM>Pp�=&>3Rmc>@_/^@TF[e?]R3>K_UNMTCQOLV^@[ITCQ
G&^@L%Ha`^c%TF[InP>/LV?][IQCc>WA�`b�%oFAC>/LV^@S&^MA-{a?]QOLO[��P>M�m�6] | Y@Y&AC[IG��m� | Y@YCLV^��P>M� . �6Y ��£C4
;K358@��7 �@8�A=A=F�:'7��@4635798�:
B�>KDE;�8�:':�>@H�H�> ������� �\GFLO[InC[IH/c>/JM[I>B^@D�_UNMTCQOLV^@[ILO>3DFTF>BLODFGFQODFLO>X?]DFLKDFT�_VzF>/nM^@D&_VzF>/RX>/TCQ\GFHID&?WG&>/TCQFc>Pp
k">@?\AC>/DFEXRmc>@_/^@TF[e?]RX>@?�AC[tvwc>/LO>/TCQV?\ACNMTFTF>/TCQ%AC>@?;G&>/T&AF^@JM>@?\LV^@[e?]NMTFT&^@SFHI>@?%A�` DFT7G&NM[ITCQ%AC>KnCDF>jAC>
He^K?][e?]RXNMQO>@_UQONMTF[eZPDF>%AC>%He^WLFc>/JM[INMTyp�\aH&>@?]Q;ACNMT&_\T\c>@_U>@?O?O^@[ILO>WAC>W_UNMT&?][eA;c>/LO>/L;AC>/DFEBG&NP?O?][ISF[IHI[IQFc>@?�G&NMDFL
He^3J�c>/NMRmc>/QOLO[I>BAC>BHe^X?]NMDFLV_U>Pp�=&>3GFLO>/RX[I>/L%?O_�c>/T&^@LO[IN7_UNMT&?][e?]QO>-i^ fh^@[ILO>BHa` zCoCG&NMQOzyi>@?]>BZPDF>BHI>3?Cc>/[e?]RX>
?U` >@?]Q�GFLONCACDF[IQ;?]DFL�DFTF>�fh^@[IHIHI>Ki^%QOL/i>@? fh^@[ISFHI>;G&>/T&AF^@JM>j{ . YU�Vp��W^@T&?�HI>\?]>@_UNMT&AB?O_�c>/T&^@LO[INFY@NMT3_UNMT&?][eA�i>/LO>ZPDF>KHI>K?Cc>/[e?]RX>W^B>/D7HI[I>/D7?]DFL%DFTF> fh^@[IHIHI>K_VzF>/nM^@D&_Vz&^@TCQO>WGFHID&?;G&>/TCQFc>/>3{a� | YU�Vp

�X,]+ z�{ 	 �~W5Z� �~%2�4;<�~ 6U~ ��{��x{B< � ��~
��� ���	� � ��� �������������� ���	� ��� � �
� ����
�� ����


=&>3QOLO>/R3SFHI>/R3>/TCQ%AC>BQO>/LOLO>XAC>7k"z&^@RXNMHI[�^�c>/QFc>B>/TFLO>/JM[e?]QOLFc>BG&^@L ,/, ?]QV^@QO[INMT&?jAC>BRXNMDFnP>/RX>/TCQHINC_/^@HI[e?Cc>/>@?3AF^@T&?7DFTmLV^/oPNMT�AC> ,/| ���F� ^@DFQONMDFL-AC>9Ha`Oc>/GF[e_U>/TCQOLO>Pp"k">@?X?]QV^@QO[INMT&?7^@GFG&^@LOQO>/T&^@TCQ�i^
Ha`^c%TF[InP>/LV?][IQFc>-AC> b NPNMLE�P>/>�NMTCQ7>/TFLO>/JM[e?]QOLFc>9HI>@?3QOLONM[e?7_UNMRXG&NP?O^@TCQO>@?XACD�RXNMDFnP>/RX>/TCQB?][e?]RX[eZPDF>PpxyLONM[e?%AC>j_U>@?;?]QV^@QO[INMT&?%?]NMTCQW?][IQOD\c>/>@?;GFL/i>@?\AC>KHe^B?]NMDFLV_U>Pp
d9^@HIzF>/DFLO>/D&?]>/RX>/TCQKHI>7R7^@T&ZPDF>7AC>-QO>/RXG&?j^@S&?]NMHIDyY"Ha`b^@S&?]>/T&_U>-AC>@?jGFLO>/RX[ai>/LO>@?WGFz&^M?]>@?XAF^@T&?

HI>@?WACNMTFT\c>/>@?%>/QWHI>@?\[IT&_U>/LOQO[IQOD&AC>@?%_UNMT&_U>/LOT&^@TCQWHe^3HINC_/^@HI[e?O^@QO[INMT�AC>BHa` zCoCG&NC_U>/TCQOLO>j>/QWHe^3J�c>/NMRmc>/QOLO[I>
AC>jHe^3?]NMDFLV_U>BTF>jTFNMD&?%NMTCQ/Y&G&NMDFLWHa` [IT&?]QV^@TCQ/YFG&^M?%G&>/LORX[e?\AC>jQOLONMDFnP>/LWAC>jRXNCA�i>/HI>@?\_U[IT\c>/R7^@QO[eZPDF>@?
ACNMTFT&^@TCQ%DFT-^M_/_UNMLVA-?O^@QO[e? fh^@[e?O^@TCQW^@DFE7ACNMTFT\c>/>@?Up

Z�T-QOLV^@[IQV^@TCQ\HI>@?\ACNMTFT\c>/>@?UYFTFNMD&?\TFNMD&?W?]NMRXRX>@?�T\c>@^@TFRXNM[IT&?;^@G&>/L �_UD&?%ZPDF>KHa` DFTF>KAC>@?%?]QV^@QO[INMT&?
ZPDF[�^/nM^@[IQW>/TFLO>/JM[e?]QOLFc>jHI>B?Cc>/[e?]RX>KGFL/i>@?WAC>jHe^X?]NMDFLV_U>3^/nM^@[IQWDFTF>3^@RXGFHI[IQOD&AC>j?]>/HINMT-He^X_UNMRXG&NP?O^@TCQO>
TFNMLVA3S&>@^@D&_UNMDFG7GFHID&?"[IRXG&NMLOQV^@TCQO>WZPDF>W?]DFL;HI>@?;^@DFQOLO>@?;_UNMRXG&NP?O^@TCQO>@?%{a��[IJMDFLO> | p , �Vp&k">/QOQO>W_/^@LV^M_ �QFc>/LO[e?]QO[eZPDF>BnM^XTFNMD&?KG&>/LORX>/QOQOLO>3AC>XAC[e?O_ULO[IRX[ITF>/L\HI>@?KAC>/DFE-zCoCG&NMQOzyi>@?]>@?KJ�c>/NMRmc>/QOLO[eZPDF>@?%ZPDF>3TFNMD&?
^/nPNMT&?\_U[IQFc>/>@?;^@D-G&^@LV^@JMLV^@GFzF>BGFLFc>@_�c>@AC>/TCQ/p

��� ����� � ���
������ ����
������ ����� ��� � �
� ����
 ��� ��� �������

�%NMD&?W_UNMT&?][eA;c>/LONMT&?%AC>/DFE7G&NP?O?][ISF[IHI[IQFc>@?\G&NMDFLWHe^3J�c>/NMRmc>/QOLO[I>KAC>jHe^�fh^@[IHIHI>Pp�=&> � + ���� ! �
��� �9{a��[t�
JMDFLO> | pb�P�%>@?]QjS&^M?Cc>7?]DFLjHe^7?]NMHIDFQO[INMT�k;d9x�AC>3Ha`^cL['aL[&pyr�NMDFLB_U>X?O_�c>/T&^@LO[INFYyTFNMD&? fh^@[e?]NMT&?KHa` zCo��G&NMQOzyi>@?]>XZPDF>BHe^�fh^@[IHIHI>B^XDFT�^ � [IR3DFQ%AC>X�6]M�6YKG&^@LKLV^@GFG&NMLOQB^@D�TFNMLVA9>/QKZPDF>3?]NMT�G&>/T&AF^@JM>3nM^@DFQ
. Y/p&=&>KRX[IHI[I>/D3AC>WHe^ fh^@[IHIHI>K?]>WQOLONMDFnP>3i^jDFTF>KGFLON f�NMT&AC>/DFL%AC> ,/| �F�9p�=�^3AC[ILO>@_UQO[INMTXACD7JMHI[e?O?]>/RX>/TCQAF^@T&?;HI>WGFHe^@T-AC>wfh^@[IHIHI>%>@?]Q\?]DFGFG&NP?Cc>/>7q>/QOLO>K_UNMT&?]QV^@TCQO>W>/Q;nM^@DFQ .M| Y@p&=&> � + ���� ! �
��� �-{a��[IJMDFLO> | pb�P�>@?]Q;S&^M?Cc>j?]DFL\He^j?]NMHIDFQO[INMT9k;d9x�AC>WHa`^c%TF[InP>/LV?][IQFc>\A�`b�%oFAC>/LV^MAF^@SypFr�NMDFL%_U>K?O_�c>/T&^@LO[INFYCTFNMD&?�fh^@[e?]NMT&?



� � �������	 ���

�
������������� �������	���)���	 !'#�! �(��� "!$# � ! ����������	����=�(��	�����

� � ����

�

egf9hC. | p , /��M8�:':LJ>@>E;�<�>%A=8�F �
>KA�>K:�3 z|8�D@3M>K:'D@>���7I;K35D-J>@>E;y}4$HI4_;K354635798�:��(N�1�79:�3�J>���D-J>@>E;$>K:q<CJ>@t
B�HI4��K>KA�>K:�3=>@3�� H^35D-J>@>E;_>K:�35D@> � W9R_>@3 �C�b�"~! W w r 4�ACB�HI7�35F�<�>�<�F$<CJ>5B�HI4��K>KA�>K:�3�>E;K3LmK>E4�F �@8�F�B_B�HIF6;
79ACB'8�D@354�:�3S>C;�F�DGHI4 �@8�ACB'8
;�4�:�3S>CuL8�DE<�p�F'>G;�F�DGH�>E; �@8�ACB'8
;�4�:�3S>E;Gv�;K3O>@3 ��>KD@357��@46H�>�W

Ha` zCoCG&NMQOzyi>@?]>%ZPDF>\He^wfh^@[IHIHI>%^WDFTX^ � [IR3DFQ�AC>%�6] | Y;G&^@L"LV^@GFG&NMLOQ%^@D3TFNMLVAB>/Q;ZPDF>%?]NMTXG&>/T&AF^@JM>%nM^@DFQ� | Y p"=&>7?]NMRXRX>/QjAC>XHe^ fh^@[IHIHI>X>@?]Q7i^ | �F��AC>XGFLON f�NMT&AC>/DFL/p;=�^9AC[ILO>@_UQO[INMT
ACD
JMHI[e?O?]>/RX>/TCQKAF^@T&?
HI>BGFHe^@T
AC>�fh^@[IHIHI>B>@?]Qj?]DFGFG&NP?Cc>/>�q>/QOLO>3_UNMT&?]QV^@TCQO>X>/QWnM^@DFQ . �6Y3{ Rmc>@_/^@TF[e?]RX>KGFDFLO>/RX>/TCQ%[ITCnP>/LV?]>M�Vp
�W^@T&?jHI>@?KAC>/DFE�_/^M?UY�He^ fh^@[IHIHI>B>@?]QjRXNCA;c>/HI[e?Cc>/>BG&^@LjDFT�LO>@_UQV^@TFJMHI>7AC>X� | �F��AC>XHINMTFJ-G&^@LB� | �F�AC>3He^@LOJM>Pp�=�^ fh^@[IHIHI>B>@?]QjAC[InC[e?Cc>/>B>/T�?]NMD&? fh^@[IHIHI>@?W_/^@LOLFc>/>@?KAC> | �F��AC>X_CqNMQFc>Pp�k"z&^MZPDF>7?]NMD&? � fh^@[IHIHI>
>@?]QK_UNMRXG&NP?Cc>/>BAC> , �M�XG&NM[ITCQV?K?]NMDFLV_U>@?Upy�%NMD&?W?]DFGFG&NP?]NMT&?jZPDF>BHe^3LODFGFQODFLO>3?]>BGFLONMG&^@JM>XACD9TFNMLVAnP>/LV?jHI>7?]D&A	i^-Ha` [ITCQFc>/LO[I>/DFLjAC>-_Vz&^MZPDF>7?]NMD&? � fh^@[IHIHI>-^/nP>@_3DFTF>7nC[IQO>@?O?]>-AC>7LODFGFQODFLO>-AC>-�C�����F��� �Pp
=&>@? f�NMT&_UQO[INMT&?BAC>�a%LO>/>/T�?]NMTCQ3_/^@He_UDFH/c>/>@?%G&NMDFL3_Vz&^MZPDF>XG&NM[ITCQB?]NMDFLV_U>�i^7Ha`b^@[eAC>XAC>XHe^7Rmc>/QOzFNCAC>
AC>@?\TFNMR3SFLO>@?\A�` NMT&AC>@?WAC[e?O_ULO>/QV?K{��W>/TFTF>/QOQ\>/Q6�W>/LOLOoPY ,�. � .��  ;NMD&_VzFNMTyY ,�. ] , �%AF^@T&?WDFT-RX[IHI[I>/D9i^?]QOLV^@QO[tsu_/^@QO[INMT-GFHe^@TF>3{ax�^@SFHI>@^@D | p , �Vp

��� ����� 
�� � ��� � ��
������ ����� ��� ��������� �

r�NMDFL7_Vz&^MZPDF>-?O_�c>/T&^@LO[INFY"TFNMD&?7^/nPNMT&?3_/^@He_UDFH/c>7HI>@?3?][e?]RXNMJMLV^@RXRX>/?j?]oCTCQOz\c>/QO[eZPDF>@?BACD&?9i^�DFT
JMHI[e?O?]>/RX>/TCQ\DFTF[IQV^@[ILO>B?]DFLK_Vz&^M_UDFTF>3AC>@?W?]NMD&? � fh^@[IHIHI>@?W_UNMRXG&NP?O^@TCQWHe^X?]NMDFLV_U>Pp�k">@?W?][e?]RXNMJMLV^@RXRX>@?
?]oCTCQOz\c>/QO[eZPDF>@?�s HIQOLFc>@?\>/TCQOLO>j�Cp , >/Q%�C�b�"~! XRXNMTCQOLO>/TCQ\He^3_UNMTCQOLO[ISFDFQO[INMT9AC>B_Vz&^MZPDF>j?]NMD&? � fh^@[IHIHI>B^@DRXNMDFnP>/RX>/TPQ&?][e?]RX[eZPDF>\i^\He^\?]QV^@QO[INMT } �L[KAF^@T&?yHI>"_/^M?yACDB?O_�c>/T&^@LO[IN , {a��[IJMDFLO> | p �C�&>/Q�ACDj?O_�c>/T&^@LO[IN%�{a��[IJMDFLO> | p | ��=�`b^@RXGFHI[IQOD&AC>KACD�A;c>/GFHe^M_U>/RX>/TCQKi^BHe^X?]QV^@QO[INMT } �L[&Y&G&NMDFLWDFT-JMHI[e?O?]>/RX>/TCQ\DFTF[IQV^@[ILO>




�� ! & �����	 ���

�
������� #�! � ! � #�# � �%�

79˚ 15' 79˚ 30'
30˚ 15'

30˚ 30'

30˚ 45'

IMD    

USGS   

ALM

BAR

CHI

GHA
GOP

JOS

LAN
RUR

TEH

UKH

UTT

79˚ 15' 79˚ 30'
30˚ 15'

30˚ 30'

30˚ 45'

0 5 10
km

egf9hC. | pb� / ¢ J>K8�A�J>@35DK7�>%<�>�HI4 z|4�7�H�H�>_4�x64�:�3 �|8�FGJ>�HI8�DE;�<�F$;�J>K7I;�A�>%<�>_j�?'4�A=86HI7�W � + ���� ! �
��� �
Q9;�86HIF�35798�:nj�o 
 <�>GHEr���1 ¢ 1 U t-B'8�F�D��K>C;	��J>K:'4�DK798�¤g:'8�F6; z|4�7I;�8�:�;GHEr ?'x@B'8639?O}>E;
>Mp�F'>GHI40z|4�7�H�H�>M4�F�:
4
l�79A=F�3-<�> �6]M�6Y B'4�DODE4KB�B'8�D@3(4�F�:'8�DE<�>@3-p�F'>O;�8�:LB�>K:'<�4���>���4�F�3 . Y W w 4M<�79D@>��K35798�:�<�FL�6HI7I;@;
>KA�>K:�3
<�4�:�;GH�>�B�HI4�:%<�> z|4�7�H�H�>M>E;K3�;�F�B�B'8
;�J>�>��>@35D@> �@8�:�;K354�:�3S>M>@3 ��4�F�3�.M| Y Q5A�J>��@4�:'7I;�A�>G79: �
>KDE;
>L4��
>��LF�:�>
35D(}>E;LH6J>S��}>KD@> �@8�ACB'8
;�4�:�3S>L<�>EP
35D@> UXW w >GA=7�HI7�>KF�<�>LHI4 z|4�7�H�H�>�>E;K3%}4�,/| �F� <�>OB(DE8 z|8�:'<�>KF�D�W w 4 z|4�7�H�H�>
>E;K3=A=8
<CJ>@HI7I;�J>�>=B'4�D�F�:qD@>��K354�:6�6H�>_<�> � | �F� <�>%HI8�:6�q>@3=<�> � | �F� <�>%HI4�D���>�WgvgH�H�>$>E;K3=<�7���7I;�J>�>
>K: ����;�8�F6;Kt z|4�7�H�H�>E; �@4�DKD-J>�>E;=<�>%| �F� <�> ���863�J>�W w >E;M35DE8�7I;L;K354635798�:�;=<�>=A=8�F �
>KA�>K:�3 z|8�D@3gH�>E;GB�HIF6;
B(DE8��@?�>E;G<�>OHI4M;�8�F�D��K>C<�F=;�J>K7I;�A�>G<�>Mj�?'4�A=86HI7�;�8�:�3�D@>5B(D-J>E;
>K:�3�J>�>E;gB'4�DC<�>E;G35DK794�:6�6H�>E;
W w >E;��K>KD��KH�>E;
�@8�DKD@>E;SB'8�:'<�>K:�3g4�F6P%D-J>5B�HI79p�F'>E;�<�F�;�J>K7I;�A�>=<�>�j�?'4�A=86HI7�W w >E;MA�J>��@4�:'7I;�A�>E;�4�F�z|8�x�>KDM<CJ>@3S>KDKA=79:LJ>E;
B'4�DLHEr���1 ¢ 1�>@3CHEr��-:'7��
>KDE;�7�3�J>%<�r �Lx6<�>KDE4�m@4�<�>@3GH�>E;�HI8��@46HI7I;�4635798�:�;�<�>=HEr ?'x@B'8��K>K:�35D@>L;
>@HI8�:nHEr���1 ¢ 1
>@3gHEr �Eo �~;�8�:�3$J>S��46H�>KA�>K:�3G79:'<�79p�FGJ>E;
W



� � �������	 ���

�
������������� �������	���)���	 !'#�! �(��� "!$# � ! ����������	����=�(��	�����

� � ����

�

79˚ 15' 79˚ 30'
30˚ 15'

30˚ 30'

30˚ 45'

IMD    

USGS   

ALM

BAR

CHI

GHA
GOP

JOS

LAN
RUR

TEH

UKH

UTT

79˚ 15' 79˚ 30'
30˚ 15'

30˚ 30'

30˚ 45'

0 5 10
km

egf9hC. | pb� / ¢ J>K8�A�J>@35DK7�>%<�>�HI4 z|4�7�H�H�>_4�x64�:�3 �|8�FGJ>%HI8�DE;%<�F$;�J>K7I;�A�>%<�>_j�?'4�A=86HI7�W � + ���� ! �
��� �

Q9;�86HIF�35798�:�j�o 
 <�>LHEr��-:'7��
>KDE;�7�3�J>�<�r �Lx6<�>KDE4�m@4�<VU t-B'8�F�D �K>G;	��J>K:'4�DK798�¤C:'8�F6; z|4�7I;�8�:�;MHEr ?'x@B'8639?O}>E;
>
p�F'>�HI4 z|4�7�H�H�>�4_F�:q4
l�79A=F�3L<�> �6] | Y B'4�D�DE4KB�B'8�D@3C4�Fn:'8�DE<$>@3Lp�F'>�;�8�:�B�>K:'<�4���> ��4�F�3 � | Y W w 4
<�79D@>��K35798�: <�Fn�6HI7I;@;
>KA�>K:�3�<�4�:�;$H�>%B�HI4�: <�> z|4�7�H�H�>q>E;K3=;�F�B�B'8
;�J>�> �>@35D@> �@8�:�;K354�:�3S>q>@3 ��4�F�3�. � Y
Q5A�J>��@4�:'7I;�A�>�B(F�D@>KA�>K:�3�79: �
>KDE;
> UXW w >g;�8�A=A�>@3-<�>CHI4 z|4�7�H�H�>=>E;K3�}4W| �F� <�>�B(DE8 z|8�:'<�>KF�D�W w 4 z|4�7�H�H�>
>E;K3CA=8
<CJ>@HI7I;�J>�>OB'4�DLF�:_D@>��K354�:6�6H�>�<�> � | �F� <�>LHI8�:6�_>@3O<�> � | �F� <�>MHI4�D���>�W�vgH�H�>�>E;K3O<�7���7I;�J>�>�>K:
���=;�8�F6;Kt z|4�7�H�H�>E; �@4�DKD-J>�>E;M<�>\| �F� <�> ���863�J>�W

*�+-,�. | p ,�/2o$8
<�}>@H�>M<�> ��7�3S>E;@;
>=D-J>S��798�:'46H ¤OF�357�HI7I;�J>CB'8�F�D��@46H���F�H�>KDMH�>E; z|8�: �K35798�:�;�<�> ¢ D@>@>K:�W
r�LON f�NMT&AC>/DFL/YFR ¡WGyYCRU§@? ¡K?UYFRU§@? � Y&� " �@� � � G � ?

�Cp � . �M�Cp �M�M�M�Cp ,�. �M�Cp �M�M�Cp , �M�Cp�M�M�M�Cp |M| �M�Cp �M�M�M�Cp �M�M�M�Cp �M�M�Cp ,/| �Cp
,/| �M�M�Cp �M�M�M�Cp � | �M�Cp �P�@�M�Cp �M�M�Cp �P�M�Cp
�M�M�M�M�Cp �6]M�M�Cp � . �M�Cp �M�M�M�Cp �M�M�Cp �P�M�Cp
� | �M�M�Cp ]M�M�M�Cp ��]M�M�Cp �M�M�M�Cp �M�M�Cp �P�M�Cp




�� ! & �����	 ���

�
������� #�! � ! � #�# � � �

egf9hC. | p � / j�8�:�35DK79m�F�35798�:q<�> �@?'4���F�:�>%<�>E; ����;�8�F6;Kt z|4�7�H�H�>E;~}4�HI4_;�79A=F�HI4635798�:�<�FnA=8�F �
>KA�>K:�3
;�7I;�A=79p�F'>�}4�HI4%;K354635798�: �(N�1q<�4�:�;�H�> �@4
;�<�F � + ���� ! �
��� � W2�O8�F�D �K> �@46H���F�Hg<�79D@>��K3G:'8�F6;�4���8�:�;
;�F�B�B'8
;�J>Cp�F'>CH�>C3S>KACB';L<�>GA=8�:�3�J>�>�J>@354�7�3 �@8�:�;K354�:�3g>@3�J>S��46HM}4�, � ¤-HI4L;�8�F6;Kt z|4�7�H�H�> �@8�:�;�79<CJ>KD-J>�>g�6HI7I;@;
>
4��
>��CF�:�>O4�ACB�HI7�35F�<�>O<�> , � 46HI8�DE;Op�F'>gH�>E;G4�F�35D@>E;O:�>-�6HI7I;@;
>K:�3�B'4
;/¤L}4LHEr 79:�3�J>KDK7�>KF�DO<�> �@?'4�p�F'>�;�8�F6;Kt
z|4�7�H�H�>E¤GHI4_DKF�B�35F�D@>M;
>GB(DE8KB'4���>=<�F$:'8�DE<
�
>KDE;�H�>=;�F�<�4��
>��%F�:�> ��7�3S>E;@;
>�<�> �C�����F��� � W w r@J>��@?�>@H�H�>
>K:�4�ACB�HI7�35F�<�>_>E;K3LHI4�A �>KA�>=B'8�F�D�358�F�3S>E;�H�>E;%;�8�F6;Kt z|4�7�H�H�>E;n>@3OB'8�F�D�H�>E;�35DE8�7I; �@8�ACB'8
;�4�:�3S>E;�<�F
<CJ>5B�HI4��K>KA�>K:�3SW w >E;M35DE4�7�39;=DE8�F
��>E;�>@3 � :�; �@8�DKD@>E;SB'8�:'<�>K:�3�}4%HI4
�@8�ACB'8
;�4�:�3S>LuL8�DE<�¤gH�>E;LB'8�79:�357�H�H6J>E;
mKH�>KF6;�}4�HI4 �@8�ACB'8
;�4�:�3S>Cv�;K3C>@3gH�>E;M35DE4�7�39; �
>KD@39;�J>5B'4�7I;�}4�HI4 �@8�ACB'8
;�4�:�3S> ��>KD@357��@46H�>�W



� � �������	 ���

�
������������� �������	���)���	 !'#�! �(��� "!$# � ! ����������	����=�(��	�����

� � ����

�

egf9hC. | p | / j�8�:�35DK79m�F�35798�:q<�> �@?'4���F�:�>%<�>E; ����;�8�F6;Kt z|4�7�H�H�>E;~}4_HI4�;�79A=F�HI4635798�:�<�FnA=8�F �
>KA�>K:�3
;�7I;�A=79p�F'>�}4�HI4%;K354635798�: �(N�1q<�4�:�;�H�> �@4
;�<�F � + ���� ! �
��� � W2�O8�F�D �K> �@46H���F�Hg<�79D@>��K3G:'8�F6;�4���8�:�;
;�F�B�B'8
;�J>Cp�F'>CH�>C3S>KACB';L<�>GA=8�:�3�J>�>�J>@354�7�3 �@8�:�;K354�:�3g>@3�J>S��46HM}4�, � ¤-HI4L;�8�F6;Kt z|4�7�H�H�> �@8�:�;�79<CJ>KD-J>�>g�6HI7I;@;
>
4��
>��CF�:�>O4�ACB�HI7�35F�<�>C<�> , � 46HI8�DE;Op�F'>OH�>E;C4�F�35D@>E;O:�>-�6HI7I;@;
>K:�3�B'4
;/¤M}4GHEr 79:�3�J>KDK7�>KF�DO<�> �@?'4�p�F'>�;�8�F6;Kt
z|4�7�H�H�>E¤GHI4$DKF�B�35F�D@>L;
>GB(DE8KB'4���>=<�F$:'8�DE<
�
>KDE;�H�>=;�F�<�4��
>��%F�:�> ��7�3S>E;@;
>�<�> �C�����F��� � W w r@J>��@?�>@H�H�>
>K:�4�ACB�HI7�35F�<�>_>E;K3MHI4nA �>KA�>=B'8�F�D�358�F�3S>E;�H�>E;%;�8�F6;Kt z|4�7�H�H�>E;n>@3CB'8�F�D�H�>E;�35DE8�7I; �@8�ACB'8
;�4�:�3S>E;�<�F
<CJ>5B�HI4��K>KA�>K:�3SW w >E;=35DE4�7�39;�DE8�F
��>E;�>@3�� :�; �@8�DKD@>E;SB'8�:'<�>K:�3_}4�HI4 �@8�ACB'8
;�4�:�3S>�:'8�DE<�¤OH�>E;LB'8�79:�357�H�H6J>E;
mKH�>KF6;�}4�HI4 �@8�ACB'8
;�4�:�3S>M>E;K3C>@3gH�>E;=35DE4�7�39; �
>KD@39;�J>5B'4�7I;�}4�HI4 �@8�ACB'8
;�4�:�3S> �
>KD@357��@46H�>�W




�� ! & �����	 ���

�
������� #�! � ! � #�# � � �
?]DFL%DFTF>j?]NMD&? � fh^@[IHIHI>jA;c>/G&>/T&A7AC>KHe^BAC[e?]QV^@T&_U>K>/TCQOLO>KHe^B?]NMD&? � fh^@[IHIHI>K>/Q\He^B?]QV^@QO[INMTypy=�^3?]QV^@QO[INMT } �L[>@?]Q;HINC_/^@HI[e?Cc>/>WGFL/i>@?;AC>WHe^jGFLON ��>@_UQO[INMT7AC>WHa`b^@TFJMHI>K�GZ
AC>@?"RXNCA�i>/HI>@?"AC> fh^@[IHIHI>@?\{a��[IJMDFLO>@? | pb�j>/Q | pb�Cpr�NMDFL%DFT9JMHI[e?O?]>/RX>/TCQ;[eAC>/TCQO[eZPDF>WHI>@?%?]NMD&? � fh^@[IHIHI>@?\GFLONC_VzF>@?%AC>B_U>/QW^@TFJMHI>BAC>jHe^�fh^@[IHIHI>j_UNMTCQOLO[ISFDF>/TCQ
GFHID&?-i^9Ha`b^@RXGFHI[IQOD&AC>XACD�?][IJMT&^@HWZPDF>7HI>@?3^@DFQOLO>@?3?]NMD&? � fh^@[IHIHI>@?jGFHID&?
c>/HINM[IJMT\c>/>@?jGFLO[IT&_U[IG&^@HI>/RX>/TCQ3i^
_/^@D&?]>jACD-QO>/LORX>%HI[/c>3i^BHa` >/ECG&^@T&?][INMTXJ�c>/NMRmc>/QOLO[eZPDF>Pp
=&>�Rmc>@_/^@TF[e?]RX>�{a^ � [IR3DFQXAC>�He^ fh^@[IHIHI>PY;G&>/T&AF^@JM>PY%AC[ILO>@_UQO[INMT�ACD�JMHI[e?O?]>/RX>/TCQU�B^�c>/JP^@HI>/RX>/TCQS&>@^@D&_UNMDFG�A�` [IT � DF>/T&_U>7?]DFLBHI>XA;c>/GFHe^M_U>/RX>/TCQWQOLO[eAC[IRX>/TCQO[INMTFTF>/H�NMS&?]>/LOn;c>�i^-DFTF>7?]QV^@QO[INMT
>/QBG&>/DFQ

AF^@T&?7_U>/LOQV^@[ITF>@?3_UNMT s JMDFLV^@QO[INMT&?7J�c>/NMRmc>/QOLO[eZPDF>@? fh^@[ILO>9^@GFG&^@LV^@q ` QOLO>�AC>@?3nM^@LO[e^@QO[INMT&?X[IRXG&NMLOQV^@TCQO>@?A�`b^@RXGFHI[IQOD&AC>�>/TCQOLO>"HI>@?yAC[tvwc>/LO>/TCQO>@?y_UNMRXG&NP?O^@TCQO>@?�ACDB?][IJMT&^@Hyi^%DFTF>;R�q>/RX>�?]QV^@QO[INMTypM�%NMD&?�G&NMDFnPNMT&?
LO>/R7^@LVZPDF>/LK?]DFLBHe^-��[IJMDFLO> | p ��ZPDF>7AF^@T&?jHI>7_/^M?jACD�?O_�c>/T&^@LO[IN , Y�HI>@?j?]NMD&? � fh^@[IHIHI>@?jHINC_/^@HI[e?Cc>/>@?K^@DTFNMLVA��h>@?]QBJ�c>/Tyi>/LO>/TCQKDFT
A;c>/GFHe^M_U>/RX>/TCQWAF^@T&?jHe^-AC[ILO>@_UQO[INMT�TFNMLVA�S&>@^@D&_UNMDFG
GFHID&?K[IRXG&NMLOQV^@TCQjZPDF>
AF^@T&?;HI>@?"AC[ILO>@_UQO[INMT&?�>@?]Q;>/Q"nP>/LOQO[e_/^@HI>Pp��W^@T&?;HI>W_/^M?;ACD7?O_�c>/T&^@LO[INB�CYF_U>/QOQO>%AC[tvwc>/LO>/T&_U>WA�`b^@RXGFHI[IQOD&AC>
>/TCQOLO>WHI>@?\AC[tvwc>/LO>/TCQO>@?;_UNMRXG&NP?O^@TCQO>@?;Ty` >@?]Q\G&^M?%^@D&?O?][�R7^@LVZPD\c>/>Pp	�W^@T&?\HI>@?\ACNMTFT\c>/>@?�s HIQOLFc>/>@?;>/TCQOLO>
�Cp , >/QK�C�b�"~! 7TFNMD&?WNMS&?]>/LOnPNMT&?WZPDF>BHa`b^@RXGFHI[IQOD&AC>KACD�A;c>/GFHe^M_U>/RX>/TCQ;>@?]QWS&>@^@D&_UNMDFG�GFHID&?%JMLV^@T&AC>?]DFLKHe^X_UNMRXG&NP?O^@TCQO>BTFNMLVA�ZPDF>3?]DFLKHI>@?WAC>/DFE9^@DFQOLO>@?W_UNMRXG&NP?O^@TCQO>@?Up�k">/QOQO>BNMS&?]>/LOnM^@QO[INMT�G&>/LORX>/Q
AC>XGFLO[InC[IH/c>/JM[I>/L%HI>X?O_�c>/T&^@LO[IN , G&^@LjLV^@GFG&NMLOQ3^@D�?O_�c>/T&^@LO[IN-�Cp"=&>7?Cc>/[e?]RX>3AC>7k"z&^@RXNMHI[;?U` >@?]QjACNMT&_nCLV^@[e?]>/R3SFHe^@SFHI>/R3>UTCQKGFLONCACDF[IQX?]DFL3HI>7A;c>@_UNMHIHI>/RX>/TCQXi^gfh^@[ISFHI>7G&>/T&AF^@JM>Pp;�%NMD&?BG&NMDFnPNMT&?3AC>-GFHID&?
NMS&?]>/LOnP>/L"ZPDF>\Ha`b^@RXGFHI[IQOD&AC>;AC>@?"ACNMTFT\c>/>@?�>@?]Q�QOL/i>@?�[IRXG&NMLOQV^@TCQO>%^@DXA;c>/SFDFQ�GFDF[e?"A;c>@_ULONMq` Q/pCk">@_U[FG&>/DFQG&>/LORX>/QOQOLO>%A�`Oc>/RX>/QOQOLO>"Ha` zCoCG&NMQOzyi>@?]>WZPDF>%HI>W?Cc>/[e?]RX>\AC>jk"z&^@RXNMHI[&^KGFD7?U` [ITF[IQO[I>/L�GFL/i>@?"AC>WHe^K?]QV^@QO[INMT
} �L[3GFDF[e?%?U`eq>/QOLO>WGFLONMG&^@J�c>jnP>/LV?;HI>K?]D&A��hNMDF>@?]Q/p

��� ��� � 
���
�� ����� �� 
���
������ 
�� ��
������������

=&>9?Cc>/[e?]RX>XAC>�k"z&^@RXNMHI[;TFNMD&?3^@GFG&NMLOQO>�AC>@?j[IT f�NMLOR7^@QO[INMT&?B?]DFL3He^9?][e?]RX[e_U[IQFc>X^M_UQODF>/HIHI>7AF^@T&?
He^XLFc>/JM[INMT
ACDqaW^@LOz	¥\^@HapT�W^@T&?B_U>/QOQO>BG&^@LOQO[I>XAC>XHa`b�%[IRX^@He^/oC^CY&AC>XTFNMR3SFLO>/D&?]>@?%LONC_VzF>@?K?Cc>@AC[IRX>/T �
QV^@[ILO>@?%>/QWRmc>/QV^@RXNMLOGFzF[eZPDF>@?\?]NMTCQj_Vz&^@LOLO[/c>/>@?\G&^@LjAC>@?W_VzF>/nM^@D&_VzF>/RX>/TCQV?\_UNMRXRX>WG&^@LK>/EC>/RXGFHI>WHI>
_VzF>/nM^@D&_VzF>/RX>/TCQ�AC>Wd-DFT&?][e^@LO[apF=&>@?"NMS&?]>/LOnM^@QO[INMT&?�fh^@[IQO>@?Wi^KHe^j?]QV^@QO[INMT } �L[&YCTFNMD&?"G&>/LORX>/QOQO>/TCQ"AC>?]DFGFG&NP?]>/LBZPDF>BHI>3?Cc>/[e?]RX>BAC>Xk"z&^@RXNMHI[�TF>X?U` >@?]QWG&^M?WGFLONCACDF[IQB?]DFLKHa` DFT�AC>3_U>@?K_VzF>/nM^@D&_VzF>/RX>/TCQO?
R7^@[e?"ZPDy` [IH�^@DFLV^@[IQ\GFHIDFQMqNMQ\>/DXHI[I>/DX?]DFL\HI>KA;c>@_UNMHIHI>/RX>/TCQ\i^ fh^@[ISFHI>WG&>/T&AF^@JM>jZPDF[y?]>K?][IQODF>j^@D-?]D&A7ACD
_VzF>/nM^@D&_VzF>/RX>/TCQ"AC>:¡;^@[��CLO[IQV^Cp
�%NMD&?KGFLONMG&NP?]NMT&?UY;��[IJMDFLO> | pb�CY�DFTF>7_UNMDFG&>7AC>XHe^7LFc>/JM[INMT
AC>-k"z&^@RXNMHI["LFc>@?]DFR7^@TCQKTFNMQOLO>X[IT �QO>/LOGFLFc>/QV^@QO[INMTmQO>@_UQONMTF[eZPDF>Pp;=�^ � NMTF>�^@D�?]D&A�ACD�_VzF>/nM^@D&_VzF>/RX>/TCQBAC>U¡;^@[��CLO[IQV^9>@?]QXDFT�GFLO[e?]RX>A�`b^M_/_ULFc>/QO[INMT�_UNMTCQO[ITF>/TCQV^@H\?][IQOD\c>7>/TCQOLO>7HI>Xz&^@DFQ�� �%[IR7^@He^/oC^-^@D�TFNMLVA
>/Q3He^9_ULONyqDFQO>9[IT&AC[I>/TFTF>Pp"=&>

A;c>@_UNMHIHI>/RX>/TCQKi^ fh^@[ISFHI>BG&>/T&AF^@JM>7?Cc>/G&^@LV^@TCQKHe^X_ULONyqDFQO>X[IT&AC[I>/TFTF>j>/QKHI>BGFLO[e?]RX>jA�`b^M_/_ULFc>/QO[INMT�_UNMTCQO[t�
TF>/TCQV^@H�LO>/HOq^M_VzF>%DFTF>KS&NMTFTF>KG&^@LOQO[I>KAC>@?\_UNMTCQOLV^@[ITCQO>@?"QO>@_UQONMTF[eZPDF>@?"HINMLV?\AC>WJMLONP?%?Cc>/[e?]RX>@?�QO>/He?\_U>/DFE
A�`^c%QOQV^@LE�M^M?]zF[y>/Q%AC>Bk"z&^@RXNMHI[ap
l%D
TFNMLVA
ACD�_VzF>/nM^@D&_VzF>/RX>/TCQKAC>P¡;^@[��CLO[IQV^7He^gfh^@[IHIHI>XAC>-A;c>@_UNMHIHI>/RX>/TCQK^-GFLONMS&^@SFHI>/RX>/TCQjDFT

GFHID&?�f�NMLOQ%G&>/T&AF^@JM>B?]NMD&?\HI>Wz&^@DFQ�� �%[IR7^@He^/oC^K>/Q%AC>/nC[I>/TCQ\^M?][e?]RX[eZPDF>Pp



��� �������	 ���

�
������������� �������	���)���	 !'#�! �(��� "!$# � ! ����������	����=�(��	�����

� � ����

�

egf9hC. | pb� / j�8�F�B�>GA=8�:�35DE4�:�3g:'8635D@>G79:�3S>KD5B(D-J>@354635798�:�3S>��K358�:'79p�F'>=<�>GHI4�D-J>S��798�:�<�>=j�?'4�A=86HI7->@3�HI4
HI8��@46HI7I;�4635798�:_<�F�;�J>K7I;�A�>M<�4�:�;L;�8�: �@8�:�3S>EP
3S>M3S>��K358�:'79p�F'>�W

k">@?\_UNMT&_UHID&?][INMT&?;?]NMTCQ\[IRXG&NMLOQV^@TCQO>@?"G&NMDFL\>@?]QO[IRX>/L"^@D7RX[I>/DFEjHa`b^@H/c>@^j?][e?]RX[eZPDF>\>/Q;GFHID&?;G&^@LOQO[t�
_UDFHI[ai>/LO>/RX>/TPQ�G&NMDFLW_/^@LV^M_UQFc>/LO[e?]>/L;HI>@?;?Cc>/[e?]RX>@?"?]D&?O_U>/GFQO[ISFHI>@?;AC>K?]>KGFLONCACDF[ILO>jAF^@T&?%_U>/QOQO>%LFc>/JM[INMT7N�iD
?]>KQOLONMDFnP>/TCQ%AC>/DFEXS&^@LOLV^@JM>@?\[IRXG&NMLOQV^@TCQV?Up

�X, � �!5319:��@8�|�</531
=�^BR7^@DFnM^@[e?]>KZPD&^@HI[IQFc>KAC>@?\ACNMTFT\c>/>@?W{a^@S&?]>/T&_U>KACD-QO>/RXG&?"^@S&?]NMHID->/Q\A;c>@_UHI>/T&_VzF>/RX>UTCQ"AC>@?\?]QV^��

QO[INMT&?j?]DFLBAC>@?KGFz&^M?]>@?jQV^@LVAC[InP>@?V�%TF>XTFNMD&?B^7G&^M?jG&>/LORX[e?WAC>XQOLONMDFnP>/LKDFT�RXNCA�i>/HI>X_U[IT\c>/R7^@QO[eZPDF>
su^@SFHI>BG&>/LORX>/QOQV^@TCQWAC>3ACNMTFTF>/LWDFT�^M_/_UNMLVA9^M_/_U>/GFQV^@SFHI>B^@DFE�ACNMTFT\c>/>@?WAC>BRXNMDFnP>/RX>/TCQV? f�NMLOQV?KACD
?Cc>/[e?]RX>WAC>Bk"z&^@RXNMHI[�{5\aT&AC>PY ,�././. �Vp
=�` NMS&?]>/LOnM^@QO[INMT�A�` DFT�A;c>/GFHe^M_U>/RX>/TCQ%GFHID&?j[IRXG&NMLOQV^@TCQj?]DFLBHe^9_UNMRXG&NP?O^@TCQO>XTFNMLVA
ZPDF>7?]DFLjHI>@?

AC>/DFEX^@DFQOLO>@?\_UNMRXG&NP?O^@TCQO>@?Wi^jDFTF>K?]QV^@QO[INMT7QOL/i>@?"GFLONC_VzF>KTFNMD&?\^jQONMDFQ\AC>KR�q>/R3>\G&>/LORX[e?�AC>KGFLO[InC[t�
H/c>/JM[I>/L;Ha` zCoCG&NMQOzyi>@?]>KA�` DFTF>KLODFGFQODFLO>j?]DFL%HI>KA;c>@_UNMHIHI>/RX>/TCQ%i^�fh^@[ISFHI>WG&>/T&AF^@JM>Pp



��


� 
��������W#��� � �� �
������

� �  �'(��

��� �	�"� ����  ���������� ��� $� 
������
��
��
��� ������� ��	�� !� ���





� �

� )� !���y��
�� �

� �  �'(��

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

�7,/. 0�132�4"576989:;2"</531

Z�T ,�./. �CY&DFT-?Cc>/[e?]RX>WAC>KR7^@JMTF[IQOD&AC>j�PYb�B^ fh^@[IQ\QOLO>/R3SFHI>/L�He^3k;^@HI[tf�NMLOTF[I>KACD-?]D&A�p%¡W[IQO>%NMDFSFHI[/c>G&^@L�HI>@?yG&NMGFDFHe^@QO[INMT&?�_/^@HI[tf�NMLOTF[I>/TFTF>@?yz&^@SF[IQOD\c>/>@?�^@DFEB?]>@_UNMD&?O?]>@?�QO>/HIHIDFLO[eZPDF>@?UYUTFNMQOLO>;[ITCQFc>/L@q>/QyG&NMDFL�HI>
?Cc>/[e?]RX>%AC>j=�^@T&AC>/LV?�f�DFQ\RXNMQO[In;c>\G&^@L;GFHID&?][I>/DFLV?"LV^@[e?]NMT&?W{a��[IJMDFLO>K�Cp , �VpFxyNMDFQ%A�`b^@S&NMLVA�YFHe^ � NMTF>KAC>JMHI[e?O?]>/RX>/TCQ"^3^@QOQO>/[ITCQ;He^B?]DFL�fh^M_U>KACD-?]NMHy>/Q\HI>KA;c>@_/^@He^@JM>PYC>/TCQOLO>WHI>@?;AC>/DFEXHai>/nCLO>@?"AC>KHe^ fh^@[IHIHI>PYC_ULFc>yc>
G&^@L"HI>;QOLO>/R3SFHI>/R3>/TCQyAC>\QO>/LOLO>%^-c>/QFc>\RX>@?]DFLFc>\?]DFL�HI>\QO>/LOLV^@[ITyp�Z�T&?]DF[IQO>PYM_U>\QOLO>/R3SFHI>/R3>/TPQ�AC>\QO>/LOLO>\^
c>/QFc>;>/TFLO>/JM[e?]QOLFc>Ki^WHa`b^@[eAC>\AC>;TFNMR3SFLO>/DFEK[IT&?]QOLODFRX>/TCQV?y?][e?]RXNMHINMJM[eZPDF>@?�>/Q�J�c>/NCA;c>@?][eZPDF>@?�QOL/i>@?�GFLFc>@_U[e?y>/Q
SF[I>/TX^MAF^@GFQFc>@?Ki^jHa`Oc>/QOD&AC>WAC>@?;?Cc>/[e?]RX>@?�>/T7_Vz&^@RXG3GFLONC_VzF>PpF=&>@?;LFc>@?]>@^@DFEX?][e?]RXNMHINMJM[eZPDF>@?�_UHe^M?O?][eZPDF>@?
_/^@HI[tf�NMLOTF[I>/T&?yNMTCQ"G&>/LORX[e?yAC>\HINC_/^@HI[e?]>/L�QOL/i>@?�GFLFc>@_U[e?Cc>/RX>/TCQ�HI>@?�LFc>/GFHI[eZPDF>@?�ACDBQOLO>/R3SFHI>/R3>/TCQyAC>\QO>/LOLO>Pp
=�^3HINC_/^@HI[e?O^@QO[INMT9?]>/HINMT9DFTF>jS&^@T&AC>jnP>/LOQO[e_/^@HI>jAC>B_U>@?;G&>/QO[IQV?W?Cc>/[e?]RX>@?"TFNMD&?%G&>/LORX>/Q%AC>B_UNMTFT&^@q` QOLO>He^XJ�c>/NMRmc>/QOLO[I>BQOLO[eAC[IRX>/T&?][INMTFTF>/HIH�>BAC>@?wfh^@[IHIHI>@?Up�Z�T s TyYyHI>X?Cc>/[e?]RX>BAC>-=�^@T&AC>/LV?j?U` >@?]QKGFLONCACDF[IQjTFNMT
G&^M?B?]DFLBDFTF> fh^@[IHIHI>3DFTF[eZPDF>PYyR7^@[e?K^@D�_UNMTCQOLV^@[ILO>X?]DFLBGFHID&?][I>/DFLV?j?]>/JMRX>/TCQV?KAC> fh^@[IHIHI>@?K^/oC^@TCQBAC>@?
NMLO[I>/TCQV^@QO[INMT&?�AC[tvwc>/LO>/TCQO>@?UpPk">/QOQO>%AC>/LOTF[ai>/LO>;NMS&?]>/LOnM^@QO[INMT3nC[I>/TCQ�LO>/RX>/QOQOLO>">/TX_/^@D&?]>\Ha` zCoCG&NMQOzyi>@?]>%ACD
?Cc>/[e?]RX>�� �e_/^@LV^M_UQFc>/LO[e?]QO[eZPDF>�� �F?]>%LFc>/G\c>/QV^@TCQWi^KHa` [eAC>/TCQO[eZPDF>;?]DFL;DFTF> fh^@[IHIHI>\AC>%QV^@[IHIHI>\SF[I>/TXA;c> s TF[I>Ppx�W^@T&?
HI>B_/^M?WACD9?Cc>/[e?]RX>jAC>3=�^@T&AC>/LV?UY�He^3LODFGFQODFLO>B^3LFc>/D&?O?][\i^X?]>jGFLONMG&^@JM>/Lj?]DFLWGFHID&?][I>/DFLV?%?]>/JMRX>/TCQV?\AC>
fh^@[IHIHI>@?\>/QK?U` >@?]Qj^@LOL@q>/QFc>/>B^@D�RX[IHI[I>/D-ACD�AC>/LOTF[I>/LK?]>/JMRX>/TCQ/p&r�NMDFLj_UNMRXGFLO>/T&ACLO>B_U>/QOQO>B_UNMRXGFHI>/EC[IQFc>PY
TFNMD&?%^/nPNMT&?;RX[e?;^@D-G&NM[ITCQ\DFTF>KQO>@_VzFTF[eZPDF>KA�` [IR7^@JM>/LO[I>WAC>KHe^jLODFGFQODFLO>K>/T-AC>/DFEmc>/QV^@G&>@?��
� =�^3GFLO>/RX[ai>/LO>-c>/QV^@G&>B_UNMT&?][e?]QO>Xi^BDFQO[IHI[e?]>/L%AC>@?\ACNMTFT\c>/>@?%J�c>/NCA;c>@?][eZPDF>@?;G&NMDFLWLO>/QOLONMDFnP>/L\He^3AC[e? �

QOLO[ISFDFQO[INMT�ACD�JMHI[e?O?]>/RX>/TCQW?]DFLjHI>BGFHe^@T
AC>�fh^@[IHIHI>3_ULFc>yc>3G&^@LjHI>X?Cc>/[e?]RX>Ppy=�^7J�c>/NCA;c>@?][I>X?]G&^@QO[e^@HI>X>@?]Q
^M_UQODF>/HIHI>/RX>/TCQy>/TXGFHI>/[ITB>@?O?]NML/p'\aH&>@?]Q\A;c>@?]NMLOR7^@[e?�G&NP?O?][ISFHI>WJMLMq^M_U>W^@D-?]oF?]Q/i>/RX>GaWrg[7{ nC[ITFJMQV^@[ITF>WAC>
?O^@QO>/HIHI[IQO>@?y>/TjNMLOSF[IQO>%^@DFQONMDFL;AC>;He^%QO>/LOLO>M�yAC>\RX>@?]DFLO>/LyHI>@?�A;c>/GFHe^M_U>/RX>/TCQV?&>/TCQOLO>\AC>/DFEB?]QV^@QO[INMT&?%i^%He^
?]DFL�fh^M_U>;QO>/LOLO>@?]QOLO>\^/nP>@_�DFTF>;GFLFc>@_U[e?][INMTBAC>\ZPDF>/HeZPDF>@?�RX[IHIHI[IR-i>/QOLO>/?UpKc%TF>\^@DFQOLO>\QO>@_VzFTF[eZPDF>PYUHa` [ITCQO>/L�f c> �
LONMRmc>/QOLO[I>;LV^MAF^@L\G&^@L\?O^@QO>/HIHI[IQO>\G&>/LORX>/Q"AC>W_/^@LOQONMJMLV^@GFzF[I>/L;HI>W_Vz&^@RXG3AC>WA;c> f�NMLOR7^@QO[INMTX_ULFc>yc>%G&^@L;DFT



��� � 	 ! &(���
������� #�! �
����

���
��"!$# � ! �����%���_������� ������M& ������ ��������������M��
�������	�� # �'&(���������

egf9hC.;�Cp , / w 8�DE;%<�Fn;�J>K7I;�A�>�<�> w 4�:'<�>KDE;/¤LH�>��6HI7I;@;
>KA�>K:�3�4n463�3S>K79:�3=HI4$;�F�D�z|4��K>�<�Fn;�86HG>@3MH�>
<CJ>��@46HI4���>E¤G>K:�35D@>MH�>E;=<�>KF6P�HK}>���D@>E;�<�>MHI40z|4�7�H�H�>E¤���D-J>-J>CB'4�DGH�>M35D@>KA=mKH�>KA�>K:�3C<�>M3S>KDKD@>L4~J>@3�J>�A�>E;�F�D-J>
;�F�D=H�>�3S>KDKDE4�79:�W-uL8�F6;%4���8�:�;%A=8
<CJ>@HI7I;�J>�HI4%;�8�F�D��K>�<�F_;�J>K7I;�A�>�<�> w 4�:'<�>KDE;�}4�HEr 4�79<�>�<�>���B�HI4�:�;
<�> z|4�7�H�H�> �
>KD@357��@4�F6PnQ9;
>���A�>K:�3C<�> �'8�:�?�;�8�: �'46H�H�>Kx�¤����~u ��� � Y�� ;
>���A�>K:�3G<�> �L8�A�>E;K3S>E4�< �'46H^t
H�>Kx�¤��	� u � ��R Y�� ;
>���A�>K:�3CvOA�>KDE;�8�:�>@3=j�4�ACB�£C8�����¤
��� u � ��� Y UXW w 4�z|4�7�H�H�>�>E;K3L<�7���7I;�J>@>�>K:
�
�_;�8�F6;Kt z|4�7�H�H�>E; �@4�DKD-J>@>E;%<�>3| �F� <�>
���863�J>�WMj�?'4�p�F'>�;�8�F6;Kt z|4�7�H�H�>$>E;K3 �@8�ACB'8
;�J>@>%<�>_R � R�B'8�79:�39;
;�8�F�D��K>E;
W�uL8�F6;M79: �
>KDE;�8�:�;LHEr 4�ACB�HI7�35F�<�>M<�F=�6HI7I;@;
>KA�>K:�3j¤gH�>L3S>KACB';M<�>LA=8�:�3�J>@>M>@3gH�>G3S>KACB';M<�>L<CJ>@t
m�F�3G<�>=DKF�B�35F�D@>=4
;@;�8���7�J>q}4 �@?'4�p�F'>=;�8�F6;Kt z|4�7�H�H�>%>K:$F�357�HI7I;�4�:�3L<�>E;�<�8�:':LJ>@>E;M�CJ>E8
<CJ>E;�79p�F'>E;LB(F�7I;�<�>E;
>K:'D@>���7I;K35D@>KA�>K:�39;=<�>MA=8�F �
>KA�>K:�39; z|8�D@39;
W



� � �
�(���
�������q���q������ ���
 ! �����M����� �������	������ � ! �������
� � �

?Cc>/[e?]RX>\AF^@T&?�He^KAC[ILO>@_UQO[INMT3?]NMHt� ?O^@QO>/HIHI[IQO>%^/nP>@_"DFTF>%QOL/i>@?�S&NMTFTF>WLFc>@?]NMHIDFQO[INMTX?]G&^@QO[e^@HI>PpPl�G&^@LOQO[IL;A�` DFT
RXNCA�i>/HI>BAC[ILO>@_UQKAC>XAC[e?]HINC_/^@QO[INMT�AF^@T&?KDFT�RX[IHI[I>/D�c>/He^M?]QO[eZPDF>-i^7_UNMD&_VzF>@?%GFHe^@TF>@?W>/QjAC>XAC[tvwc>/LO>/TCQO>@?
Rmc>/QOzFNCAC>@?\A�` [ITCnP>/LV?][INMT&?W{a^@HIJMNMLO[IQOzFRX>KJ�c>/T\c>/QO[eZPDF>PYFRXNM[IT&ACLO>@?\_/^@LOLFc>@?V�VY&TFNMD&?W^/nPNMT&?%>@?]QO[IRmc>WHe^BnM^��
HI>/DFL\ACD7JMHI[e?O?]>/RX>/TCQ"G&NMDFLW_Vz&^MZPDF>9c>/H/c>/RX>/TCQ"AC>jAC[e?O_ULFc>/QO[e?O^@QO[INMT7ACD7RXNCA�i>/HI>KAC>wfh^@[IHIHI>PpF=�` >/T&?]>/R3SFHI>
AC>@?;RXNCA�i>/HI>@?"QOLONMDFn;c>@?;G&>/LORX>/Q\AC>j_/^@He_UDFHI>/L;AC>@?%A;c> f�NMLOR7^@QO[INMT&?;?]oCTCQOz\c>/QO[eZPDF>@?">/T-^M_/_UNMLVA7^/nP>@_%HI>@?
A;c> f�NMLOR7^@QO[INMT&?jLFc>/>/HIHI>/RX>UTCQKNMS&?]>/LOn;c>/>@?7i^9Ha`b^@[eAC>-AC>@?3?O^@QO>/HIHI[IQO>@?Up"k">@?jRXNCA�i>/HI>@?jRXNMTCQOLO>/TCQBZPDF>7He^
?]NMHIDFQO[INMT->@?]Q\z\c>/QFc>/LONMJFi>/TF>j?]G&^@QO[e^@HI>/RX>/TCQ/YC_M` >@?]Q�� i^�� AC[ILO>jZPDF>KHa`b^@RXGFHI[IQOD&AC>%ACD-JMHI[e?O?]>/RX>/TCQ;?][e?]RX[eZPDF>
^@QOQO>/[ITCQ\AC>@?\nM^@HI>/DFLV?\AC[tvwc>/LO>/TCQO>@?;?]>/HINMT7Ha` >/T&ACLONM[IQ\N�iD-Ha` NMT-?]>KQOLONMDFnP>j?]DFL%He^ fh^@[IHIHI>Pp
� �W^@T&?;He^BAC>/DFEC[ai>/RX>7c>/QV^@G&>PYCTFNMD&?\^/nPNMT&?;DFQO[IHI[e?Cc>%He^BAC[e?]QOLO[ISFDFQO[INMT7ACD7JMHI[e?O?]>/RX>/TCQ"?]DFL\He^ fh^@[IHIHI>

>@?]QO[IRmc>/>KHINMLV?WAC>BHe^3GFLO>/RX[ai>/LO>9c>/QV^@G&>3>/QKAC>@?WACNMTFT\c>/>@?W?][e?]RXNMHINMJM[eZPDF>@?%AC>BRXNMDFnP>/RX>/TPQ�f�NMLOQKG&NMDFL
_UNMTCQOLV^@[IT&ACLO>"HI>;A;c>/nP>/HINMGFG&>/RX>/TCQ&QO>/RXG&NMLO>/HPAC>;He^\LODFGFQODFLO>W{ [ITF[IQO[e^@QO[INMTyYUGFLONMG&^@JP^@QO[INMT3>/Q�^@LOL@q>/QU�VpM=&>@?
?]QV^@QO[INMT&?WAC[IQO>@?%AC>BRXNMDFnP>/R3>/TCQ f�NMLOQK?]NMTCQKAC>@?%^M_/_�c>/H/c>/LONMR9i>/QOLO>@?;_UNMT&?]QOLODF[IQV?%G&NMDFLWTF>jG&^M?W?O^@QODFLO>/L
>/QW>/TFLO>/JM[e?]QOLO>/L%Ha`b^M_/_�c>/H/c>/LV^@QO[INMT-ACD�?]NMH�>/T f�NMT&_UQO[INMT�ACD9QO>/RXG&?;QOL/i>@?%GFL/i>@?WAC>BHe^3?]NMDFLV_U>3?][e?]RX[eZPDF>Pp
=&>7A;c>/nP>/HINMGFG&>/RX>/TCQWLFc>@_U>/TCQjAC>@?j?]QV^@QO[INMT&?BAC>XRXNMDFnP>/RX>UTCQ f�NMLOQ3^-G&>/LORX[e?WA�`b^@T&^@HIoF?]>/LBAC> fh^��_UNMT
TFNMDFnP>/HIHI>WZPDF>/HeZPDF>@?�JMLV^@T&AF?%?Cc>/[e?]RX>@?"AF^@T&?%AC>@?"LFc>/JM[INMT&?;SF[I>/TX[IT&?]QOLODFRX>/TCQFc>/>@?;{]k;^@HI[tf�NMLOTF[I>PY } ^@G&NMTyY
\aT&AC>PpIpIp��Vpy=&>X?Cc>/[e?]RX>BAC>X=�^@T&AC>/LV? f�DFQj^@[IT&?][">/TFLO>/JM[e?]QOLFc>BG&^@LjGFHID&?KA�` DFTF>3AC[ � ^@[ITF>3AC>X?]QV^@QO[INMT&?jAC>RXNMDFnP>/RX>UTCQ�f�NMLOQKAF^@T&?%DFT9LV^/oPNMT�AC>B?]NM[IEF^@TCQO>[�C[IHINMR9i>/QOLO>@?;^@DFQONMDFLKACD�?Cc>/[e?]RX>j^/nP>@_WDFTF>BS&NMTFTF>
_UNMDFnP>/LOQODFLO>X^ � [IR3DFQV^@HI>Ppy�%NMD&?KNMSFQO>/TFNMT&?UY�G&^@LB[ITCnP>/LV?][INMTyY�Ha` zF[e?]QONM[ILO>3QO>/RXG&NMLO>/HIHI>3ACD�JMHI[e?O?]>/RX>/TCQ>/T-_Vz&^MZPDF>KG&NM[ITCQ%AC>jAC[e?O_ULFc>/QO[e?O^@QO[INMT-AC>KHe^ fh^@[IHIHI>Pp

�7,/y 0�1��Z~W4�|�</531 ~K1 6U~K8P� �~%22{���~:|�698�|U�~K<�|2��~�6U~ z�{B196U~W4�|
k">KG&^@LV^@JMLV^@GFzF>3^�fh^@[IQ\Ha` NMS ��>/Q\A�` DFTF>KGFDFSFHI[e_/^@QO[INMT7?]NMD&?%He^jLFc> f c>/LO>/T&_U>M�

� ����

�
�'����

�������i�0� ! � ! �%����

��� � ���
��	���

���_

� ! 
 �M�%�@�K

�������
�(���
�������
�i�0

)�� � ������	 ! 

� + ���
� + �����=�i�0

)�� �	�
� � � ! �������
�=� ! ��

) ��� !%� �

 WpF�%>/LOT&^@T&AC> � YF�;p�k"NMQOQONMTyY�d�p&k;^@RXGF[IHIHIN
��W ¢ >E8KB'?'x�;
W
£G>E;
W*¤OR � �	¤OR � � � �6tER � � T�T Y ,�././. p

� ���K

� ! + 

¦�>B?]QOD&ACo7QOzF>jLODFGFQODFLO>BGFLONC_U>@?O?\N f�QOzF> ,�./. �-=�^@T&AC>/LV?%>@^@LOQOz&ZPD&^��P>Pp&xyNXHI[IRX[IQ;QOzF>jQOLV^MAC> �hN vS&>/Q#¥;>/>/T�?]HI[IG�^@RXGFHI[IQOD&AC>3^@T&A9LODFGFQODFLO>3QO[IRX>jQOz&^@Qj^�vu>@_UQV?j?]NMHIDFQO[INMT&?WD&?][ITFJ-NMTFHIo9?]>/[e?]RXNMHINMJM[e_/^@H

AF^@QV^CYx¥;>%^MACNMGFQ\^WQ#¥;N � ?]QO>/GX^@GFGFLONP^M_Vzypx¦�> s LV?]Q;_UNMT&?]QOLV^@[IT3QOzF>W?]HI[IG3AC[e?]QOLO[ISFDFQO[INMT3^@T&AB[IQV?�DFT&_U>/L��
QV^@[ITCQ]oBSCo3[IT&AC>/G&>/T&AC>/TCQ;JM>/NCAC>/QO[e_WAF^@QV^jQONBLO>@_UN@nP>/L"[ITXQOzF>K?]>@_UNMT&A7?]QO>/GXQOzF>WQO>/RXG&NMLV^@HyAC>/QV^@[IHe?�N f
QOzF>\LODFGFQODFLO>\GFLONMG&^@JP^@QO[INMTypCx;zF> s LV?]Q"?]QO>/G3_UNMT&?][e?]QV?�N f ^@TB[ITCnP>/LV?][INMTjN fu[ITCQO>/L�f�>/LONMRX>/QOLO[e_�AF^@QV^K^@T&A
a%HINMS&^@H�r�NP?][IQO[INMTF[ITFJ�[PoF?]QO>/R!RX>@^M?]DFLO>/RX>/TPQV?UYMS&NMQOz7[IT&AC>/G&>/T&AC>/TCQOHIo3^@T&AXQONMJM>/QOzF>/L/YCQONB_UNMT&?]QOLV^@[IT
?]HI[IG-AC[e?]QOLO[ISFDFQO[INMT-NMT�^BQOzFLO>/> � ?]>/JMRX>/TCQ�fh^@DFHIQ%RXNCAC>/H�^@HINMTFJXS&NMQOz�?]QOLO[��P>j^@T&A9AC[IG-AC[ILO>@_UQO[INMTyp%¦�>



� � � 	 ! &(���
������� #�! �
����

���
��"!$# � ! �����%���_������� ������M& ������ ��������������M��
�������	�� # �'&(���������
D&?]>B^BJM>/TF>/QO[e_W^@HIJMNMLO[IQOzFR(QON3QO>@?]Q\QOzF>jDFTF[eZPDF>/TF>@?O?;N f QOzF>j?]NMHIDFQO[INMT9^@T&A-^BHI>@^M?]QW?OZPD&^@LO>@? f�NMLOR3D �
He^@QO[INMT9QON s T&A9QOzF>jRXNCAC>/HT¥\zF[e_Vz9S&>@?]Qws QV?%QOzF>3AF^@QV^Cp�¦�>3_UNMT&_UHID&AC> f�LONMR�QOzF>BLO>@?]DFHIQV?%N f�QOzF>@?]>
JM>/NCAC>/QO[e_"[ITCnP>/LV?][INMT&?yQOz&^@Q�[ITCQO>/L�f�>/LONMRX>/QOLO[I_�AF^@QV^K^@LO>;LO[e_Vzj>/TFNMDFJMzBQONK^M_/_U>@?O?yQOzF>\?]HI[IGBAC[e?]QOLO[ISFDFQO[INMT
[IT7QOzF>B_/^M?]>jN f QOzF>B=�^@T&AC>/LV?%>@^@LOQOz&ZPD&^��P>Pp([P[IT&_U>KQOzF>j?]DFL�fh^M_U>BAC> f�NMLOR7^@QO[INMT&?\^@LO>jRXNMLO>K?]>/T&?][IQO[InP>
QON3?]z&^@HIHIN�¥	?]HI[IGX[ITXNMDFL%_UNMT s JMDFLV^@QO[INMTyYFQOzF>K?]HI[IG7^@RXGFHI[IQOD&AC>%[e?"S&>/QOQO>/L;LO>@?]NMHInP>@A3TF>@^@L\QOzF>K?]DFL�fh^M_U>
QOz&^@T7^@Q;AC>/GFQOzypPx;zF>%LO>@?]DFHIQO[ITFJj?]HI[IG3AC[e?]QOLO[ISFDFQO[INMT3[e?�[ITX^@JMLO>/>/RX>/TCQT¥\[IQOz3JM>/NMHINMJM[e_/^@H&NMS&?]>/LOnM^@QO[INMT&?
^@Q\QOzF>K?]DFL�fh^M_U>K^@T&A7_UNMT s LOR7?�QOzF>WzF>/QO>/LONMJM>/TF>/NMD&?;T&^@QODFLO>WN f QOzF>j=�^@T&AC>/LV?;>@^@LOQOz&ZPD&^��P>PpCd-NP?]Q\N f
QOzF>%?]HI[IG3NC_/_UDFLV?"^@Q;?]z&^@HIHIN�¥mAC>/GFQOz&?UYMNMT3QOzF>W�%NMRX>@?]QO>@^MA:¡;^@HIHI>/o fh^@DFHIQ%{a?]>@_UNMT&AB?]>/JMRX>/TCQU�VY�¥\[IQOz3^
R7^@EC[IR3DFR	nM^@HIDF>WN f ^@LONMDFT&A-�KR9pPl%TFNMQOzF>/L"zF[IJMz-?]HI[IG � NMTF>W[e?�NMS&?]>/LOnP>@A3NMTXQOzF> } NMzFT&?]NMTP¡;^@HIHI>/ofh^@DFHIQ7{�s LV?]Q3?]>/JMRX>/TCQU�K^@Q�]��CR�AC>/GFQOzyp�\aT
QOzF>-?]>@_UNMT&A
?]QO>/GyY2¥;>X[ITCnP>/LOQB?]QOLONMTFJ�RXNMQO[INMT
AF^@QV^
¥\[IQOz9QOzF>B^3GFLO[INMLO[ s T&^@H�?]HI[IG�^@RXGFHI[IQOD&AC>K^@T&A9[IQV?\DFT&_U>/LOQV^@[ITCQ]o-AC>@ACD&_U>@A f�LONMR(JM>/NCAC>/QO[e_BAF^@QV^3QON
_UNMT&?]QOLV^@[IT9QOzF>BQO[IRX>KzF[e?]QONMLOo-N f�QOzF>jLODFGFQODFLO>BGFLONC_U>@?O?Upyx;zF[e?W?]>@_UNMT&A9?]QO>/G9>/RXGFz&^M?][ � >@?\^7?]QOLONMTFJnM^@LO[e^@QO[INMT�N fwQOzF>7QO>/RXG&NMLV^@H%AC>/nP>/HINMGFRX>/TCQWN fwQOzF>7>@^@LOQOz&ZPD&^��P>Pp"�&^M?]QBLODFGFQODFLO>gf�LONMTCQBnP>/HINC_U[IQO[I>@?
^@GFG&>@^@LP¥\[IQOzF[IT�zF[IJMz	?]HI[IG � NMTF>@?UY\^@T&A�QOzF>9LODFGFQODFLO>�?]HIN�¥%?Z¥\zF>/Tm[IQ3>/T&_UNMDFTCQO>/LV?X^�LO>@?][e?]QV^@T&_U>^@HINMTFJ-QOzF>�fh^@DFHIQ/p��%T�^/nP>/LV^@JM>PYyQOzF>3LODFGFQODFLO>�f�LONMTCQKGFLONMG&^@JP^@QO>@?@¥\[IQOz�nP>/HINC_U[IQO[I>@?%_UHINP?]>3QON-QOzF>%[
¥\^/nP>%nP>/HINC_U[IQ]oB^@T&AXQO>/LORX[IT&^@QO>@?�^@S&NMDFQW�M�B?;^�f�QO>/L;[ITF[IQO[e^@QO[INMTypCx;zF>KHe^@LOJM>WnM^@LO[e^@QO[INMT&?"[ITXS&NMQOz-?]HI[IG
^@RXGFHI[IQOD&AC>3^@T&A�LODFGFQODFLO>3nP>/HINC_U[IQ]o9?]DFJMJM>@?]QBQOz&^@QjQOzF>3LODFGFQODFLO>3GFLONC_U>@?O?j[e?WS&>/QOQO>/LjAC>@?O_ULO[IS&>@A9SCo
?]D&_/_U>@?O?][InP>/HIoBSFLO>@^��C[ITFJ3^M?]G&>/LO[IQO[I>@?;QOz&^@T-SCo7^jGFDFHe?]>KGFLONMG&^@JP^@QO[ITFJ ¥\[IQOz-_UNMT&?]QV^@TCQ%nP>/HINC_U[IQ]oPp

�������	� 
���
�����������
������

\aT
?]>/[e?]RXNMHINMJMoPYyS&^M?][e_3GFLONMSFHI>/R7?WN fw[ITF[IQO[e^@QO[INMTyYyGFLONMG&^@JP^@QO[INMTyY"^@T&A�zF>@^@HI[ITFJ-N fwQOzF>XLODFGFQODFLO>
GFLONC_U>@?O?;^@LO>K?]QO[IHIHFTFNMQ�¥;>/HIHFDFT&AC>/LV?]QONPNCA�p([P[IT&_U>\QOzF>%TF>@^@L�� s >/HeAX?]QOLONMTFJjJMLONMDFT&AXRXNMQO[INMTBLO>@_UNMLVAF?"N f
QOzF>�\aRXG&>/LO[e^@H=¡;^@HIHI>/o7>@^@LOQOz&ZPD&^��P>7{]�%He?]NMT9>/QKl%G&?]>/HaY ,�. ]M� � �W^@LOQ � >/HIHy>/QK�%>@^@QONMTyY ,�. ]M� � l%LV_VzCD �HI>/QV^CY ,�. ]@�C�VYyLODFGFQODFLO>3zF>/QO>/LONMJM>/TF>/[IQ]o7S&>@_/^@RX>j>/nC[eAC>/TCQ/p&x;zF[e?WzF>/QO>/LONMJM>/TF>/[IQ]o7[e?%GFLONMS&^@SFHIo9JM>/TF> �LV^@QO>@AXSCo7^B_UNMR3SF[IT&^@QO[INMTXN f QOzF>j?]QV^@QO[e_WGFLO>@?]QOLO>@?O?�s >/HeA7ACDF>KQONBQO>@_UQONMTF[e_ f�NMLV_U>@?UYFG&^M?]Q%?]>/[e?]RX[e_U[IQ]o
{��K^@T&^@RXNMLO[">/Q=[PQO>�¥\^@LOQ/Y ,�. �
]P�VY fh^@DFHIQKJM>/NMRX>/QOLOo�{S[C_VzFNMH � Y ,�. ] .�� k"NMQOQONMT
>/Qjk;^@RXGF[IHIHINFY ,�./.M| �VY^@T&AmQOzF>9> vu>@_UQXN f QOzF>�ACoCT&^@RX[e_7GFLONC_U>@?O?XJMN@nP>/LOTF>@A�SCo f�LO[e_UQO[INMT�{]k;^@LOHe?]NMT�>/Q-=�^@TFJM>/L/Y ,�. ] .��k"NC_Vz&^@LVA7>/Q%d9^MAF^@LO[e^@JP^CY ,�./. �C�Vp

\aTXNMLVAC>/L;QONBDFT&AC>/LV?]QV^@T&AXQOzF>%R7^@[IT3NMLO[IJM[ITXN f QOzF>%LODFGFQODFLO>K_UNMRXGFHI>/EC[IQ]oPYM?]>/[e?]RXNMHINMJM[e?]QV?"^MACNMGFQ
Q#¥;NB^@GFGFLONP^M_VzF>@?Up&�%T3QOzF>WNMTF>Wz&^@T&A�Y�f�NMLE¥\^@LVAXACoCT&^@RX[e_;RXNCAC>/He?�^@LO>KAC>/nP>/HINMG&>@ABQONBAC>@?O_ULO[IS&>%QOzF>
LODFGFQODFLO>3GFLONC_U>@?O?X{��W^M?K>/Q@�WNP?]QOLON@n�Y ,�. ]M� � d-[��CDFRXN >@3L46H�W Y ,�. ]P� � �%>@^@QONMTyY ,�./. � � k"NC_Vz&^@LVA�>/Qd9^MAF^@LO[e^@JP^CY ,�./. �C�Vp"�%T�QOzF>3NMQOzF>/LKz&^@T&A�YyTF>@^@L�� s >/HeA�?]QOLONMTFJ-JMLONMDFT&A�RXNMQO[INMT&?W^@LO>3[ITCnP>/LOQO>@A7QON>@?]QO[IR7^@QO>BQOzF>7?]HI[IG � QOzF>3LO>/He^@QO[InP>XAC[e?]GFHe^M_U>/RX>/TCQ%N f NMTF>7?][eAC>XN f QOzF> fh^@DFHIQ:¥\[IQOz�LO>@?]G&>@_UQjQON-QOzF>NMQOzF>/L � ^@T&A�QOzF>XQO[IRX>BzF[e?]QONMLOo�N fwQOzF>7?]>/[e?]RX[e_jGFLONC_U>@?O?Up"�%nP>/LKQOzF>XG&^M?]Q3�9AC>@_/^MAC>@?UYT�C[ITF>/R7^@QO[e_RXNCAC>/He?;AC>@ACD&_U>@A f�LONMR!TF>@^@L�� s >/HeA7AF^@QV^Bz&^/nP>KGFLON@nC[eAC>@A3[IT&?][IJMzCQ;[ITCQONBQOzF>j?]G&^@QO[e^@H�^@T&A7QO>/RXG&NMLV^@H
AC>/QV^@[IHe?"N f QOzF>WLODFGFQODFLO>%GFLONC_U>@?O?�f�NML;R7^@TCoB>@^@LOQOz&ZPD&^��P>@?UpCx;zF>WLODFGFQODFLO>WRXNCAC>/He?2¥;>/LO>WAC>/LO[InP>@AjSCo
R7^@QV_VzF[ITFJBLO>@_UNMLVAC>@A7AF^@QV^ ¥\[IQOz-QOzF>/NMLO>/QO[e_/^@H�AF^@QV^3JM>/TF>/LV^@QO>@A�Y&^M?O?]DFRX[ITFJ3GFHe^@T&^@Lwfh^@DFHIQW?]DFL�fh^M_U>@?Up



� � �
�(���
�������q���q������ ���
 ! �����M����� �������	������ � ! �������
� �=�

b >@_U>/TCQOHIoPY&^@QOQO>/RXGFQV?%z&^/nP>BS&>/>/T�R7^MAC>jQON7DFT&AC>/LV?]QV^@T&A�QOzF>3ACoCT&^@RX[e_KGFLONC_U>@?O? f�LONMR��C[ITF>/R7^@QO[e_
RXNCAC>/He?3{ � DF[ITyY ,�./. � � d-[IoC^@QV^��P>PY ,�./. � � �FD%�CDFoC^@R7^X>/Q3d-[��CDFRXNFY ,�./. � � \]AC>7>/QBx�^��P>/NFY ,�./. � �
 ;NMD&_VzFNMTyY ,�./. � � �%He?]>/T >@3=46H�W Y ,�./. �M�VpC\aTm^MAFAC[IQO[INMT�QON�[IQV?B[IRXG&NMLOQV^@T&_U>-QON�QOzF>9?]QOD&ACo
N f QOzF>?]NMDFLV_U>WGFLONC_U>@?O?UYFQOzF>6�C[ITF>/R7^@QO[e_\^@GFGFLONP^M_Vz7[e?"D&?]>@A3QONBRXNCAC>/H�?]QOLONMTFJBJMLONMDFT&A7RXNMQO[INMT3[IT7?]>/[e?]RX[e_
z&^ � ^@LVA�p

�%>@?]GF[IQO>-R3D&_Vz
LO>@?]>@^@LV_Vz�NMT �C[ITF>/R7^@QO[e_3RXNCAC>/He?UY"QOzF>/LO>-LO>/R7^@[IT
[IRXG&NMLOQV^@TCQXAC[e?O_ULO>/G&^@T&_U[I>@?
^@RXNMTFJ�LODFGFQODFLO>�[ITCnP>/LV?][INMT&?BN f�QOzF>�?O^@RX>->@^@LOQOz&ZPD&^��P>9GFDFSFHI[e?]zF>@A�SComAC[tvu>/LO>/TCQX^@DFQOzFNMLV?UpW�FNML
>/EF^@RXGFHI>PYFQOzF>X?]QOLONMTFJ-RXNMQO[INMT9[ITCnP>/LV?][INMT-N f QOzF>7=�^@T&AC>/LV?K>@^@LOQOz&ZPD&^��P>BHI>@^MAF?WQON-AC[tvu>/LO>/TCQK?]NMHID �
QO[INMT&?K{]k"NMzF>/>j>/Q, ;>/LON � ^CY ,�./. �MS � ¦�^@HeA7>/Q%�%>@^@QONMTyY ,�./. � � k"NMQOQONMT9>/QWk;^@RXGF[IHIHINFY ,�./.M| �Vpyx;zF>@?]>AC[e?O?][IRX[IHe^@LO[IQO[I>/?�_/^@TjS&>\_/^@D&?]>@AKSCoWQOzF>;RXNCAC>/HPG&^@LV^@RX>/QO>/LO[ � ^@QO[INMTyYUQOzF>\AF^@QV^G¥;>/[IJMzCQO[ITFJFY/QOzF>;S&^@T&A��
¥\[eACQOz7N f QOzF>:¥\^/nP> s >/HeA�YPNML\QOzF>W[ITCnP>/LV?][INMT3GFLONC_U>@ACDFLO>j^@T&A7^@LO>KN f�QO>/T7_U[IQO>@AX^M?;[IT&AC[e_/^@QO[InP>%N f QOzF>
^@RXNMDFTCQ�N f DFT&_U>/LOQV^@[ITCQ]oK[IT3LODFGFQODFLO>%RXNCAC>/He?�NMSFQV^@[ITF>@A�f�LONMR!?]QOLONMTFJjRXNMQO[INMT3AF^@QV^CpF�FNML"QOzF>\RXNP?]Q
G&^@LOQ/YPG&^M?]Q;?]QOD&AC[I>@?�z&^/nP>%_UNMT&_U>/TCQOLV^@QO>@AjNMTXAC>/LO[InC[ITFJK^WRXNCAC>/HCQOz&^@Q s QV?�QOzF>W?]QOLONMTFJjRXNMQO[INMTBAF^@QV^CY
¥\[IQOzFNMDFQ3R3D&_Vz�>/RXGFz&^M?][e?jNMTm^M?O?]>@?O?][ITFJ�QOzF>9?]NMHIDFQO[INMTm?]QV^@SF[IHI[IQ]o�NMLX?]G&^@QO[e^@HWLO>@?]NMHIDFQO[INMTyp�cW?][ITFJ
?]QV^@T&AF^@LVA�[ITCnP>/LV?]>BRX>/QOzFNCAF?UY�[IQK[e?WTFNMQBAC[�� _UDFHIQ%QON-NMSFQV^@[IT
^7?]NMHIDFQO[INMT�QOz&^@QKR7^@QV_VzF>@?%QOzF>XAF^@QV^
LO>@^M?]NMT&^@SFHIo�¥;>/HIHW{]k"NMzF>/>7>/QZ ;>/LON � ^CY ,�./. �P^P�Vp;x;zF>7JMLO>@^@QO>/L3_Vz&^@HIHI>/TFJM>XHI[I>@?K[IT
>@?]QO[IR7^@QO[ITFJ7QOzF>LO>/HI[e^@SF[IHI[IQ]oPpCx;zF>[�CTFN�¥\HI>@ACJM>jN f�QOzF>jLO>@?]NMHIDFQO[INMT9NMT9QOzF>@�C[ITF>/R7^@QO[e_%G&^@LV^@RX>/QO>/LV?\[e?%^3LO>@?]DFHIQ%QOz&^@Q
[e?\^M?\[IRXG&NMLOQV^@TCQ\^M?\QOzF>WG&^@LV^@RX>/QO>/LV?;QOzF>/R7?]>/HInP>/?Up�\aQ\[e?\^@He?]N3[IRXG&NMLOQV^@TCQ;QONBQO>@?]Q\QOzF>KDFTF[eZPDF>/TF>@?O?
N f QOzF>j?]NMHIDFQO[INMTyp
l%TFNMQOzF>/LK_Vz&^@HIHI>/TFJM>3_UNMT&?][e?]QV?%[IT s T&AC[ITFJXLODFGFQODFLO>�f�LONMTCQWnP>/HINC_U[IQO[I>@?Up b >@_U>/TCQOHIoPYFQOzF>XACoCT&^@RX[e_?][IR3DFHe^@QO[INMT-N f QOzF> ,�./. �9=�^@T&AC>/LV?K>@^@LOQOz&ZPD&^��P>BG&>/L�f�NMLORX>@A-SCo��%He?]>/T >@3G46H�W { ,�./. �M�Kz&^M?K?]zFN�¥\T?]QOLONMTFJ�nM^@LO[e^@QO[INMT
N f QOzF>7LODFGFQODFLO> f�LONMTCQBnP>/HINC_U[IQ]ogf�LONMR�?]DFS&?]NMTF[e_XQON�?]DFG&>/LV?]NMTF[e_XnM^@HIDF>@?Up�[PD&_Vz

nM^@LO[e^@QO[INMT&?%^@LO>KTFNMQ\>/ECG&>@_UQO>@A�f�LONMR �C[ITF>/R7^@QO[e_\[ITCnP>/LV?][INMT&?UpCx�¥;N3LO>@^M?]NMT&?%_/^@T7>/ECGFHe^@[ITP¥\zCo3>/nC[t�
AC>/T&_U>BN f ?]D&_Vz9nM^@LO[e^@QO[INMT�N f QOzF>BHINC_/^@H�LODFGFQODFLO>�f�LONMTCQKnP>/HINC_U[IQ]oX[e?W?]G&^@LV?]>3[IT9G&^M?]QK[ITCnP>/LV?][INMT&?\N f
?]>/[e?]RX[e_�AF^@QV^CpC��[ILV?]Q/Y@QOzF>/LO>;[e?�^WQOLV^MAC> �hN v S&>/Q#¥;>/>/TB?]HI[IGB^@T&AjLODFGFQODFLO>\QO[IRX>"QOz&^@Q"^�vu>@_UQV?�?]NMHIDFQO[INMT&?
S&^M?]>@ABNMT7?]QOLONMTFJjRXNMQO[INMT3AF^@QV^j^@HINMTF>PpCk"NMT&?]>@ZPDF>/TCQOHIoPYM[IQ�[e?�TF>@_U>@?O?O^@LOoBQONj_UNMT&?]QOLV^@[IT3QOzF>W?]HI[IG3^@R �
GFHI[IQOD&AC>jAC[e?]QOLO[ISFDFQO[INMT7SCo7[IT&AC>/G&>/T&AC>/TCQ%AF^@QV^7{ LV^MAF^@LW[ITCQO>/L�f�>/LONMRX>/QOLOo3^@T&A7NMQOzF>/L%JM>/NCAC>/QO[e_jAF^@QV^P�
[IT�NMLVAC>/LjQON-LO>@_UN@nP>/LWQOzF>XQO>/RXG&NMLV^@H;AC>/QV^@[IHe?KN f QOzF>XLODFGFQODFLO>3GFLONMG&^@JP^@QO[INMT�D&?][ITFJ9?]>/[e?]RXNMHINMJM[e_/^@H
AF^@QV^3{a��[IJMDFLO>%�Cpb�P�Vp�[P>@_UNMT&A�YC^WGFLO[INMLO[&_UNMT&?]QOLV^@[ITCQV?�[ITCQOLONCACD&_U>@AjSCoBQOzF>\G&^@LV^@RX>/QO>/LO[ � ^@QO[INMTjD&?]>@AB[ITQOzF>K[ITCnP>/LV?][INMT&?"D&?]D&^@HIHIo7_UNMT&?]QOLV^@[IT-QOzF>KR7^@EC[IRBDFR�nM^@HIDF>KN f QOzF>KLODFGFQODFLO> f�LONMTCQ\nP>/HINC_U[IQ]oPpCx;zF>/LO> �
f�NMLO>\[IQ�[e?�TF>@_U>@?O?O^@LOojQONj^@HIHIN�¥
QO>/RXG&NMLV^@HFG&^@LV^@RX>/QO>/LV?yQONKnM^@LOo f�LO>/>/HIo3{]k"NMQOQONMT3>/Q;k;^@RXGF[IHIHINFY ,�./.M|���W^@LOQ � >/HIH >@3O46H�W Y ,�./. �P�Vp
x;zF> } DFTF>%�6]CY ,�./. �CYF=�^@T&AC>/LV?�>@^@LOQOz&ZPD&^��P>;[e?�QOzF>;He^@LOJM>@?]QM¥;>/HIHt�hLO>@_UNMLVAC>@AW>@^@LOQOz&ZPD&^��P>;[ITXk;^@HI[t�f�NMLOTF[e^%QONKAF^@QO>Pp6\aT3^MAFAC[IQO[INMTjQONWQOzF>\zF[IJMz3ZPD&^@HI[IQ]oK^@T&AjnM^@LO[I>/Q]oKN f _UHe^M?O?][e_/^@HFAF^@QV^CYMQOzF[e?y>@^@LOQOz&ZPD&^��P>

GFLON@nC[eAC>@AXQOzF> s LV?]Q%NMGFG&NMLOQODFTF[IQ]o-QONX^@GFGFHIo7QOzF>jQO>@_VzFTF[eZPDF>WN f�?]oCTCQOzF>/QO[e_K^@G&>/LOQODFLO>jLV^MAF^@LB{S[Cl b �[ITCQO>/L�f�>/LONMRX>/QOLOo%QONjAC>/QO>@_UQ"_UNP?]>/[e?]RX[e_�JMLONMDFT&AXAC[e?]GFHe^M_U>/RX>/TCQV?�{ad9^M?O?]NMTFTF>/Q >@3�46H�W Y ,�./. �P�VpCx;zF>%[IT �QO>/L�f�>/LONMJMLV^@R!GFLONCACD&_U>@AXSCoXAC[tvu>/LO>/T&_U[ITFJjQOzF>WGFz&^M?]>KS&>/Q#¥;>/>/T�[Cl b [IR7^@JM>@?�QV^��P>/TXS&> f�NMLO>3{al%GFLO[IH



� � � 	 ! &(���
������� #�! �
����

���
��"!$# � ! �����%���_������� ������M& ������ ��������������M��
�������	�� # �'&(���������

SAR
data

static study:
  - Slip distribution
  - Uniqueness of the solution
  - Spatial resolution

GPS
data

Strong motion
seismograms

genetic algorithm

and
 least squares

 inversion

frequency domain inversion 
Cotton and Campillo, [1995]

kinematic study :
 - Rise time and rupture time (strong variation allowed)
 - Slip distribution determined in the static study
 - Rupture front velocity variation
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Rupture development at the top of the faults
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Inversions results:
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Data set: California+Italy (0.5-10Hz) (5-95%)                         
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