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59>t8n5	ãl2 � ù � ê�. 2 7�� a � 2 � ê � E0� 2+I 2n.(ù � �9. 1 ` 2n.(ù � 2 � � 2 � � 2 _6` ê � �C� ù � ê". � 2�� " d $l7r; _ ê � `
�!a ` 1 a � ù � ê�. �#� ï ( _ ë � � " ) d 8 ë 5 ÷=2 � ( � � � .62�.0ê � ` 2 ) � ê�I _bac` 132 a � � I 2 �°� ` 2 � � 2
� a ê9ã ( � 2 ` � � 2 ) >�>�>B>�>�>B>�>B>�>B>�>�>Â>�>�>Â>�>�>B>�>B>�>B>�>�>B>�>�>Â>�>�>B>�>B> G"7
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59>t81G	ãl2 � ù � ê�. 2 7�� a � 2 � ê � E0� 2+I 2n.(ù � �9. 1 ` 2n.(ù � 2 � � 2 � � 2 _6` ê � �C� ù � ê". � 2�� " d $l7r; _ ê � `

�!a ` 1 a � ù � ê�. �#� ï ( _ ë � � " ) d 8 ë D ÷=2 � ( � � � .62�.0ê � ` 2 ) � ê�I _bac` 132 a � � I 2 �°� ` 2 � � 2
� a ê9ã ( � 2 ` � � 2 ) >�>�>B>�>�>B>�>B>�>B>�>�>Â>�>�>Â>�>�>B>�>B>�>B>�>�>B>�>�>Â>�>�>B>�>B> G(8

59>t86$�ãl2 � ù � ê�. 2 7�� a � 2 � ê � E0� 2+I 2n.(ù � �9. 1 ` 2n.(ù � 2 � � 2 � � 2 _6` ê � �C� ù � ê". � 2�� " d $l7r; _ ê � `
�!a ` 1 a � ù � ê�. �#� ï ( _ ë � � " ) d 5 ë D ÷=2 � ( � � � .62�.0ê � ` 2 ) � ê�I _bac` 132 a � � I 2 �°� ` 2 � � 2
� a ê9ã ( � 2 ` � � 2 ) >�>�>B>�>�>B>�>B>�>B>�>�>Â>�>�>Â>�>�>B>�>B>�>B>�>�>B>�>�>Â>�>�>B>�>B> G(8

59>t81D	ãl2 � ù � ê�. 2 7�� a � 2 � ê � E0� 2+I 2n.(ù � �9. 1 ` 2n.(ù � 2 � � 2 � � 2 _6` ê � �C� ù � ê". � 2�� " d $l7r; _ ê � `
�!aÂ` 1 a � ù � ê". � %(' 
 E ( _ ë � � " ) d 8 ë 5�÷=2 � ( � � � .62/.0ê � ` 2 ) � êGI _Car` 1n2 a ��� I 2 �°� ` 2 � � 2
� a ê9ã ( � 2 ` � � 2 ) >�>�>B>�>�>B>�>B>�>B>�>�>Â>�>�>Â>�>�>B>�>B>�>B>�>�>B>�>�>Â>�>�>B>�>B> G"5

59>t81E	ãl2 � ù � ê�. 2 7�� a � 2 � ê � E0� 2+I 2n.(ù � �9. 1 ` 2n.(ù � 2 � � 2 � � 2 _6` ê � �C� ù � ê". � 2�� " d $l7r; _ ê � `
�!aÂ` 1 a � ù � ê". � %(' 
 E ( _ ë � � " ) d 8 ë D�÷=2 � ( � � � .62/.0ê � ` 2 ) � êGI _Car` 1n2 a ��� I 2 �°� ` 2 � � 2
� a ê9ã ( � 2 ` � � 2 ) >�>�>B>�>�>B>�>B>�>B>�>�>Â>�>�>Â>�>�>B>�>B>�>B>�>�>B>�>�>Â>�>�>B>�>B> G[G

G9>t8 èbê". � ù � ê�. � _ 2 � ù `¢ac� 2 � ù � � �!� 132 �0a . � � 2 �N�Z� I � �!a ù � ê". � å K â�� > >�>B>�>�>Â>�>�>B>�>B> G F
G9> 5 ãl2 � ù � ê�. � 2 7Ð� a � 2 � � ê � E0� 2+I 2n.(ù � �9. 1 ` 2n.(ù � 2 � � 2 � � 2 _0` ê � �C� ù � ê". � 2 � " d $l7r; _ ê � `

�!a ` 1 a � ù � ê�. �#� ï ( _ ë �)��" ) d 8 ë 5 ÷=2 � ( � � � .02 � .0ê � ` 2%2nù � �!�ø� ê�.(ù � . � 2 ) � ê�I _Car` 1n2 �
a ��� I 2 �°� ` 2 � � 2$� a ê9ã ( � 2 ` � � 2 ) >�>�>�>Â>�>�>Â>�>�>B>�>B>�>B>�>�>B>�>�>Â>�>�>B>�>B> G��

G9>HG ãl2 � ù � ê�. � 2 7Ð� a � 2 � � ê � E0� 2+I 2n.(ù � �9. 1 ` 2n.(ù � 2 � � 2 � � 2 _0` ê � �C� ù � ê". � 2 � " d $l7r; _ ê � `
�!a ` 1 a � ù � ê�. �#� ï ( _ ë �)� " ) d 8 ë D ÷=2 � ( � � � .02 � .0ê � ` 2%2nù � �!�ø� ê�.(ù � . � 2 ) � ê�I _Car` 1n2 �
a ��� I 2 �°� ` 2 � � 2$� a ê9ã ( � 2 ` � � 2 ) >�>�>�>Â>�>�>Â>�>�>B>�>B>�>B>�>�>B>�>�>Â>�>�>B>�>B> G��

G9> $ ãl2 � ù � ê�. � 2 7Ð� a � 2 � � ê � E0� 2+I 2n.(ù � �9. 1 ` 2n.(ù � 2 � � 2 � � 2 _0` ê � �C� ù � ê". � 2 � " d $l7r; _ ê � `
�!a ` 1 a � ù � ê�. �#� ï ( _ ë �)� " ) d 5 ë D ÷=2 � ( � � � .02 � .0ê � ` 2%2nù � �!�ø� ê�.(ù � . � 2 ) � ê�I _Car` 1n2 �
a ��� I 2 �°� ` 2 � � 2$� a ê9ã ( � 2 ` � � 2 ) >�>�>�>Â>�>�>Â>�>�>B>�>B>�>B>�>�>B>�>�>Â>�>�>B>�>B> G��

G9>HD ãl2 � ù � ê�. � 2 7Ð� a � 2 � � ê � E0� 2+I 2n.(ù � �9. 1 ` 2n.(ù � 2 � � 2 � � 2 _0` ê � �C� ù � ê". � 2 � " d $l7r; _ ê � `
�!aÂ` 1 a � ù � ê". � %(' 
 E ( _ ë �$� " ) d 8 ë 5�÷=2 � ( � � � .02 � .0ê � ` 2?23ù � �!�ø� ê�.(ù � . � 2 ) � ê�I _Car` 1n2 �
a ��� I 2 �°� ` 2 � � 2$� a ê9ã ( � 2 ` � � 2 ) >�>�>�>Â>�>�>Â>�>�>B>�>B>�>B>�>�>B>�>�>Â>�>�>B>�>B> $j7

G9>HE ãl2 � ù � ê�. � 2 7Ð� a � 2 � � ê � E0� 2+I 2n.(ù � �9. 1 ` 2n.(ù � 2 � � 2 � � 2 _0` ê � �C� ù � ê". � 2 � " d $l7 ; _ ê � `
�!aÂ` 1 a � ù � ê". � %(' 
 E ( _ ë �$� " ) d 8 ë D�÷=2 � ( � � � .02 � .0ê � ` 2?23ù � �!�ø� ê�.(ù � . � 2 ) � ê�I _Car` 1n2 �
a ��� I 2 �°� ` 2 � � 2$� a ê9ã ( � 2 ` � � 2 ) >�>�>�>Â>�>�>Â>�>�>B>�>B>�>B>�>�>B>�>�>Â>�>�>B>�>B> $j7

G9>JF ãl2 � ù � ê�. � 2 7Ð� a � 2 � � ê � E0� 2 I 2n.(ù � �/. 1 ` 2n.(ù � 2 � � 2 � � 2 _0` ê � �C� ù � ê�. � 2 � " d $j7c; _ ê � `
�!a�` 1 a � ù � ê". �#� ï ( _ ë � � " ) d 8 ë 5 ÷=2 � ( � � � .02 � .0ê � ` 2%2nù � � �w� ê".9ù � . � 2 ) � ê�I _Car` 1n2 �
a ��� I 2 �°� ` 2 � � 2$� a ê9ã ( � 2 ` � � 2 ) >�>�>�>Â>�>�>Â>�>�>B>�>B>�>B>�>�>B>�>�>Â>�>�>B>�>B> $68

G9> � ãl2 � ù � ê�. � 2 7Ð� a � 2 � � ê � E0� 2 I 2n.(ù � �/. 1 ` 2n.(ù � 2 � � 2 � � 2 _0` ê � �C� ù � ê�. � 2 � " d $j7c; _ ê � `
�!a�` 1 a � ù � ê". �#� ï ( _ ë � � " ) d 8 ë D ÷=2 � ( � � � .02 � .0ê � ` 2%2nù � � �w� ê".9ù � . � 2 ) � ê�I _Car` 1n2 �
a ��� I 2 �°� ` 2 � � 2$� a ê9ã ( � 2 ` � � 2 ) >�>�>�>Â>�>�>Â>�>�>B>�>B>�>B>�>�>B>�>�>Â>�>�>B>�>B> $j5
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G9> � ãl2 � ù � ê�. � 2 7Ð� a � 2 � � ê � E0� 2 I 2n.(ù � �/. 1 ` 2n.(ù � 2 � � 2 � � 2 _0` ê � �C� ù � ê�. � 2 � " d $j7c; _ ê � `

�!a�` 1 a � ù � ê". �#� ï ( _ ë � � " ) d 5 ë D ÷=2 � ( � � � .02 � .0ê � ` 2%2nù � � �w� ê".9ù � . � 2 ) � ê�I _Car` 1n2 �
a ��� I 2 �°� ` 2 � � 2$� a ê9ã ( � 2 ` � � 2 ) >�>�>�>Â>�>�>Â>�>�>B>�>B>�>B>�>�>B>�>�>Â>�>�>B>�>B> $j5

G9>t8n7	ãl2 � ù � ê�. � 2 7Ð� a � 2 � � ê � E0� 2 I 2n.(ù � �/. 1 ` 2n.(ù � 2 � � 2 � � 2 _0` ê � �C� ù � ê�. � 2 � " d $j7c; _ ê � `
�!a?` 1 a � ù � ê�. � % ' 
 E ( _ ë � � " ) d 8 ë 5�÷/2 � ( � � � .62 � .0ê � ` 2=2nù � �!�ø� ê�.(ù � . � 2 ) � ê�I _Car` 1n2 �
a ��� I 2 �°� ` 2 � � 2$� a ê9ã ( � 2 ` � � 2 ) >�>�>�>Â>�>�>Â>�>�>B>�>B>�>B>�>�>B>�>�>Â>�>�>B>�>B> $ G

G9>t8�8�ãl2 � ù � ê�. � 2 7Ð� a � 2 � � ê � E0� 2 I 2n.(ù � �/. 1 ` 2n.(ù � 2 � � 2 � � 2 _0` ê � �C� ù � ê�. � 2 � " d $j7 ; _ ê � `
�!a?` 1 a � ù � ê�. � % ' 
 E ( _ ë � � " ) d 8 ë D�÷/2 � ( � � � .62 � .0ê � ` 2=2nù � �!�ø� ê�.(ù � . � 2 ) � ê�I _Car` 1n2 �
a ��� I 2 �°� ` 2 � � 2$� a ê9ã ( � 2 ` � � 2 ) >�>�>�>Â>�>�>Â>�>�>B>�>B>�>B>�>�>B>�>�>Â>�>�>B>�>B> $ G

G9>t8n5�:/ê �(a � � 2 �#� ï � . � ù � ar� �!� 1 a � 2 � � .02 _Ca � ` 2 _6` ê�ùøê�.�ó².02 � ù ` ê�. ë^� ê". � ù � ù � a .(ù � .
� 2 � ùøê�. ë 2nù � ��� . �C� � 1nê". � .0ê�. � ê `ø` 1 � 1 � >ÿ>�>Â>�>�>B>�>B>�>B>�>�>B>�>�>Â>�>�>B>�>B> $ D

G9>t81G	ãl2 � ù � ê�. � 2 7Ð� a � 2 � � ê � E0� 2+I 2n.(ù � �9. 1 ` 2n.(ù � 2 � � 2 � � 2 _0` ê � �C� ù � ê". � 2 � " d $l7 ; _ ê � `
�!a/` 1 a � ù � ê". � � ï ( _ ë �)� " ) d 8 ë 5²÷=2 ��� ê�I _Car` 1n2 � a ��� I 2 �Z� ` 2 � � 2 � a ê(ã ( � 2 ` � � 2 ) 4
8 _Ca � ` 2 ë � � � .62 � ê�.(ù � . � 2 � G _Ca � ` 2 ��ë _ ê � .9ù � � � 1 � D _Ca � ` 2 ��ë ù � ` 23ùn>�>B>�>�>Â>�>�>B>�>B> $ E

G9>t86$�ãl2 � ù � ê�. � 2 7Ð� a � 2 � � ê � E0� 2+I 2n.(ù � �9. 1 ` 2n.(ù � 2 � � 2 � � 2 _0` ê � �C� ù � ê". � 2 � " d $l7r; _ ê � `
�!a/` 1 a � ù � ê". � � ï ( _ ë �)� " ) d 8 ë D²÷=2 ��� ê�I _Car` 1n2 � a ��� I 2 �Z� ` 2 � � 2 � a ê(ã ( � 2 ` � � 2 ) 4
8 _Ca � ` 2 ë � � � .62 � ê�.(ù � . � 2 � G _Ca � ` 2 ��ë _ ê � .9ù � � � 1 � D _Ca � ` 2 ��ë ù � ` 23ùn>�>B>�>�>Â>�>�>B>�>B> $ E

G9>t81D	ãl2 � ù � ê�. � 2 7Ð� a � 2 � � ê � E0� 2+I 2n.(ù � �9. 1 ` 2n.(ù � 2 � � 2 � � 2 _0` ê � �C� ù � ê". � 2 � " d $l7r; _ ê � `
�!a/` 1 a � ù � ê". � � ï ( _ ë �)� " ) d 5 ë D²÷=2 ��� ê�I _Car` 1n2 � a ��� I 2 �Z� ` 2 � � 2 � a ê(ã ( � 2 ` � � 2 ) 4
8 _Ca � ` 2 ë � � � .62 � ê�.(ù � . � 2 � G _Ca � ` 2 ��ë _ ê � .9ù � � � 1 � D _Ca � ` 2 ��ë ù � ` 23ùn>�>B>�>�>Â>�>�>B>�>B> $XF

G9>t81E	ãl2 � ù � ê�. � 2 7Ð� a � 2 � � ê � E6� 2+I 23.9ù � �/. 1 ` 2n.(ù � 2 � � 2 � � 2 _6` ê � �C� ù � ê". � 2 � " d $l7r;
_ ê � `?� af` 1 a � ù � ê". � %(' 
 E ( _ ë �$� " ) d 8 ë 5�÷=2 � � ê�I _bac` 132 � a ��� I 2 �Z� ` 2 � � 2 � a ê(ã
( � 2 ` � � 2 ) 4H8YD _ba � ` 2 ��ë � � � .02 � ê".9ù � . � 2 � $j7 _Ca � ` 2 ��ë _ ê � .(ù � � � 1 � E"D _Ca � ` 2 ��ë ù � ` 23ùn>ÿ>B> $XF

G9>t8 F�ãl2 � ù � ê�. � 2 7Ð� a � 2 � � ê � E6� 2+I 23.9ù � �/. 1 ` 2n.(ù � 2 � � 2 � � 2 _6` ê � �C� ù � ê". � 2 � " d $l7r;
_ ê � `?� af` 1 a � ù � ê". � %(' 
 E ( _ ë �$� " ) d 8 ë D�÷=2 � � ê�I _bac` 132 � a ��� I 2 �Z� ` 2 � � 2 � a ê(ã
( � 2 ` � � 2 ) 4H8YD _ba � ` 2 ��ë � � � .02 � ê".9ù � . � 2 � $j7 _Ca � ` 2 ��ë _ ê � .(ù � � � 1 � E"D _Ca � ` 2 ��ë ù � ` 23ùn>ÿ>B> $ �

G9>t80�	ãl2 � ù � ê�. � 2 7Ð� a � 2 � � ê � E0� 2 I 2n.(ù � �/. 1 ` 2n.(ù � 2 � � 2 � � 2 _0` ê � �C� ù � ê�. � 2 � " d $j7c; _ ê � `
�!aN` 1 a � ù � ê�. �#� ï ( _ ë � � " ) d 8 ë 5Â÷=2 ��� ê�I _Car` 1n2 � a ��� I 2 �°� ` 2 � � 2 � a ê9ã ( � 2 ` � � 2 ) 4
8 _Ca � ` 2 ë � � � .62 � ê�.(ù � . � 2 � G _Ca � ` 2 ��ë _ ê � .9ù � � � 1 � D _Ca � ` 2 ��ë ù � ` 23ùn>�>B>�>�>Â>�>�>B>�>B> $ �

G9>t80�	ãl2 � ù � ê�. � 2 7Ð� a � 2 � � ê � E0� 2 I 2n.(ù � �/. 1 ` 2n.(ù � 2 � � 2 � � 2 _0` ê � �C� ù � ê�. � 2 � " d $j7c; _ ê � `
�!aN` 1 a � ù � ê�. �#� ï ( _ ë � � " ) d 8 ë DÂ÷=2 ��� ê�I _Car` 1n2 � a ��� I 2 �°� ` 2 � � 2 � a ê9ã ( � 2 ` � � 2 ) 4
8 _Ca � ` 2 ë � � � .62 � ê�.(ù � . � 2 � G _Ca � ` 2 ��ë _ ê � .9ù � � � 1 � D _Ca � ` 2 ��ë ù � ` 23ùn>�>B>�>�>Â>�>�>B>�>B> $ �

G9> 5�7	ãl2 � ù � ê�. � 2 7Ð� a � 2 � � ê � E0� 2 I 2n.(ù � �/. 1 ` 2n.(ù � 2 � � 2 � � 2 _0` ê � �C� ù � ê�. � 2 � " d $j7c; _ ê � `
�!aN` 1 a � ù � ê�. �#� ï ( _ ë � � " ) d 5 ë DÂ÷=2 ��� ê�I _Car` 1n2 � a ��� I 2 �°� ` 2 � � 2 � a ê9ã ( � 2 ` � � 2 ) 4
8 _Ca � ` 2 ë � � � .62 � ê�.(ù � . � 2 � G _Ca � ` 2 ��ë _ ê � .9ù � � � 1 � D _Ca � ` 2 ��ë ù � ` 23ùn>�>B>�>�>Â>�>�>B>�>B> D"7
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G9> 598�ãl2 � ù � ê�. � 2 7�� a � 2 � � ê � E0� 2 I 2n.(ù � �/. 1 ` 2n.(ù � 2 � � 2 � � 2 _0` ê � �C� ù � ê�. � 2�� " d $l7r;

_ ê � `=�!aB` 1 a � ù � ê�. � %(' 
 E ( _ ë � � " ) d 8 ë 5 ÷/2 � � êGI _Cac` 1n2 � a ��� I 2 �°� ` 2 � � 2 � a ê(ã
( � 2 ` � � 2 ) 4H8YD _ba � ` 2 ��ë � � � .02 � ê".9ù � . � 2 � $j7 _Ca � ` 2 ��ë _ ê � .(ù � � � 1 � E"D _Ca � ` 2 ��ë ù � ` 23ùn>ÿ>B> D(8

G9> 5�5	ãl2 � ù � ê�. � 2 7�� a � 2 � � ê � E0� 2 I 2n.(ù � �/. 1 ` 2n.(ù � 2 � � 2 � � 2 _0` ê � �C� ù � ê�. � 2�� " d $l7r;
_ ê � `=�!aB` 1 a � ù � ê�. � %(' 
 E ( _ ë � � " ) d 8 ë D ÷/2 � � êGI _Cac` 1n2 � a ��� I 2 �°� ` 2 � � 2 � a ê(ã
( � 2 ` � � 2 ) 4H8YD _ba � ` 2 ��ë � � � .02 � ê".9ù � . � 2 � $j7 _Ca � ` 2 ��ë _ ê � .(ù � � � 1 � E"D _Ca � ` 2 ��ë ù � ` 23ùn>ÿ>B> D(8

$0>t8 ã � � 1+I a�� 2 _0` � . ��� _ 2 � � � . � � � ù K I 2 �(� E0` � � 2 � ê". � ù � ù � 1 _Cac`�� 2 � ê � _0� aF� 2 � � � .
a �n� 1 � 1 `¢a ùw2 � `�� 2 _0` ê�ùøê�. � 2nù � � � . ` 1 a � ùw2 � ` � ê �C� ó � ` � ù � � � 2l>/>�>�>B>�>�>Â>�>�>B>�>B> E(8

D9>t8 �R� 2 �w� � 1+I a ù �!�l� 2 � � � .*ùw1 � 2 �ø� ê _ 2%ù ` � _0� 2 � ù � � �!� 1 _ ê � `��!a�� 13ùw2 � ù � ê". � 2 � _bac` ù � ó
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1D E ��� ! D EF �9 GIH . 09
2 . & � $ �-&  ! H . 09�2 � �J <>=#?AKCB
1D EF � ! D H . 03 2 . &657 � � $ �'&  ! D H . 03 2 � �L <>=#?NM,BOQPCR�S

K
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& R('*)�+-,!S R.'�/.021�O.,435)6+#'87-/:9�R:+#7 O.+;,>R.'�7;1<,>R I 9#'
021 R>=@?�)�+<AB/.'*)61C,8+-1 I /DA43E021 R I R:+-, ?GF RH9CAB35+;ISJ3K9 R P,OLA43 OL,B35)�+M+ R:=-A4/.7;1M35,N7;)�+�S8=O?P/QP2)6=51C,B35)6+Q,>R I 9#)�A>R:=5=�R
7 R�=O?P/.021�OL,B35)6+R7 R>S SUTMA4V-7;3K+CW#R:ANX>Y SJ)�AB9#'R:+Z1C+ RR/ P2)�=51M,435)6+[,�R I 9#)6A�R:=K= RH7 R]\�^�_@`ba G `>ced�9�OLA O I KD,4A�Rf'!OL1CgM0G1 R:=E'�1C+ R]'*35W6+C3ih SQOL,B35)�+Z9CT-jGI
'*3k0G1 R�9 RD1C,ml:,BA�Rb7;)6+C+C/QR < `na R:,
`oc<'*)6+;,
A�Rf'*9�R�SJ,B3 PCR I Rp+-,�= R�+M) Irq A�R�7 R�+-1�SJ=K/:)�+#'N7;1�9MA4).s�R�Sp,435=�RR:,b7 RH= O SJ3 q =�R B ?

F R.'�/.0G1 OL,43K)�+#'�7-1 I )61 PCR I Rp+;,N9�)61CAb= R.'89�O.A O I K:,4A>R.' D EF;t R:, D E u tr'p?P/�SpA43 PCRD+;,
1D EF-tRv Dxw � �J 

w D E u t yJz 1D E u t{v w
� �J 
w D EF;t <>=#?%|CBR:, I )�+-,4A�RD+;,m1M+ RH'*,BA41�Sp,41CA>R>3E7 RD+;,B3E021 RbX S RD=5= Rb7 R.'�/.021�O.,435)6+#' Sp= O�'B'*3k0G1 Rf'87;1 I )�1 PCR I RJ+-,m7 R} O I 35=K,4)�+ ?~F Or'*)6=51C,B35)6+�+-1 I /DA43E021 R�9�R:1C,�lD,4A�Ro,4A O.35,B/QRH7 RH= O I l I R I O.+C3 K:A>R>021�?-R:+[7;j-+�O I 3E021 R

I )6=5/�SJ1M= OL3KA�R SJ= O�'B'*3E021 RZ�%�n�o� M,M:�@� ����� F Mf$��@� �%�H�4S $6�L��?mF R.'Q��)6+�SJ,B35)�+~'R7�?�)�+#7 Rf'�7�?'R.'B'�O.3E' � O.1C,4A>R.'021 R
= R.'�WCO.1#'4'�3 R:+C+ R.' � /.021�O.,435)6+ =,? =b� R:+CW#RD+#7;A�RD+;,�7 Rf'e/.021�O.,435)6+#'�7;1 I )61 PCR I R:+-,C9C=51~' SJ) I 9C=�R:g Rf'R:,b7 R S R>� O.35, � =@? OL+�O.=5)�W63 R OQPCR�Sn= O�7;j;+ O I 3k0G1 R I )�=K/�SJ1C= OL35A>R SJ= O6'4'�3E021 R R.'�,�9 RDA�7;1 R ?
�R�B� ���n�������:�<���:�(� �<� �;¡O¢¤£R¥ �:�J���R�[�:���

F O�7-j;+�O I 3E021 Rb7 R(¦>§��¨9�R:1C,�OL1#'B'*3�'p?'R:g-9CA43 I R:A
'�)�1#'81M+ R>��)�A I R>' R I 3iI SJ= O�'4'�3E021 R ?2F OQ��)�+�S�I,43K)�+]7 R�7;3k'*,BA43 q 1C,43K)�+�7 R8�©35W6+ R:ANªLt-9#)�1CAm1M+R+-1�SJ=5/D)�+(«�9�R:1C,N'J?-R:g-9CA43 I R:A�'�3 I 9M= R I R:+2,�R:+R9 OLA4, OL+-,
7 R.'8��)�+ SJ,43K)�+#'�7�?�)�+#7 R.'�7�?'Rf'4'�O.3E' < =O?AOL+-,43k'*j I /:,BA*3�R!R.'*,�+M/:W�=K35W�/ R B

ª.t@_ D E u<¬QD E F ¬ z dmv ­® ��¯;� y.°5± ² ³ ± ± ² ³O´U°¶µK·5·i¸ ¸¹ y ± ° ± ² º ± ± ²º ´4°%µK·5· ¸
¹
¸�» ¸ <�=,? =:¼CBR:,R= O½7 RD+#'*3K,4/<,B)�, O.= R[7 R<�©35W6+ R:A Rf'*,R= O½'�) I�I Rr'�1CAR,B)�1#'R=�R.'Q+-1�SJ=K/:)�+~'R7 R<= O¾��)6+�SJ,43K)�+¿7 R

7;3k'*,4AB3 q 1M,435)6+ ?#À =K)�A�'8= O P,OL= RD1CA I ).jCR:+C+ Rb7 RQ=O? } O I 35=K,4)6+C3 R:+r'p?P/�SpA435,
Á*ÂZÃ v ÁOÄÅÃ G Á*ÆRÃ

v¨Ç t º ¸ ´�@È ´ G Ç t ÇÊÉ4Ë t2Ì ª.t@_ D E ur¬QD E F ¬ z d Æ t É ª É _ D E uHÍE¬QD E F ÍK¬ z d � D E u � D E uHÍ � D E F � D E F Í <�=,? =#=�B
F RR9#)�,>R:+-,43 RD= SJ)6+;,B3 R:+-,
= OR9�O.A4,43�RHA4/QR:=K= Ro7 RH= O I OL,BA43 S RQÎÏXR= O�021 R:=5=�Rn)6+ O:s4)61C,�RH=O?P35+-,�RDA O#Sp,435)6+

7 R & )�1C=K) Irq R:+-,4A�RH9�O.A4,B3 SJ1C=�R.' S�T�O.A4W�/ R.' ?�F O�9�OLAB,43�RRA�RD= OL,B3 PCRoX{= O I OL,4AB3 S RHÎÐ9�R:1C,�l:,BA�R(7;3�P;3k'*/QRR:+[1C+Z,�R:A I R Sp)�+-,�R:+�O.+;,�=O?P3K+;,>R:A O,SJ,43K)�+[7 R SJ)6+;, O#SJ,b7-1�,�j-9�R{SÒÑ;j-A I R � 1M+ R SJ)�+-,4AB3 q 1C,B35)6+½7-1 R OL19#)�,>R:+;,B3 R:=!7 RHÓ
1CÑ,OfÔ�O�7 RQ9#)6A4,4/ RÅh~+C3 R � R:,�1C+ RH9�O.A4,B3 R(7;/:9�R:+#7 OL+-,�R(7 RH=@?�3 I 9C1M=E'*3K)�+ ?
M
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v Æ t É����� È�� G Æ t É� � � G Æ t ÉÈ��*t G Æ t Éc�� ���
v z �"!-_ D E^Ct D D E^ É d G z ��!-_ D E^Ct D D E^ É d�#%$ ± � _ D E^CtLd G z � �'& º ( ± ) ± ²& ´ ± ± ²&�* ) +�,�-) ± ²& ´ ± ± ²&�* ) +�, G
z/.10
2 � _ ­ G z�3 _ D EF;t D D EF É d � d4!-_ D E^Ct D D E^ É d G65 ´ 5 *4� ¸) ± ²& ´ ± ± ²&�* )

<�=,? =�7CB
8 t � 8 É '*)6+;,�= R.'�S�T�OLABW#R.'�7 R.' q O.A4j2)�+~'8« R:,�9 ?CF OQ9�O.A4,B3 RbA4/QR:=K= Rb7 Rb= O I OL,BA43 S RnÎ 7 Ro�8A�:�S�Ñ-+ R:AR.'�,>7;/D9 RD+#7 OL+-,�R(7 RH= O�7 RD+#'*3K,4/ � S R(0G1C3�' RHA�R<;HKD,�R(7 OL+~' =O?'R:g-9CA�Rf'4'*3K)�+[7 R=� t É ?�F R.'�9�OLA O I K:,BA�R.'�>R:, z � � ? ?�?5� z�3 '�)�+-,�O:s41#'�,4/.'>9#)�1CAHA>R:9CA4)-7-1C35A>R�= O�9�O.A4,B3 R�A4/ R:=5=�R�7 R�= O I OL,BA43 S R�Î4R:,>9#)�1MAR7-/�SJA43KA�R

= Rf'89CA4)69CA43K/:,4/.'�7 R.'8+C).j OL1Cg ?
F O P,OL=�R:1CA I ).jCR:+C+ R87 RQÎ©9#)61CA81C+r+-1�SJ=5/D)�+r« R.'�, ��)6+�SJ,B35)�+x7 R�= OQ7 R:+#'*3K,4/b7�?�35+-,�R:A O#SJ,B35)6+?# ttA@ µ ?& ?'Rf'*, S R:,B,�RH021�O.+;,B35,4/(021C3�A>R:=53�R>= O�7 R:+#'*3K,4/(XR=@?�/:+ R:ABW�3�RH7 RH= O I O.,43 K:A�Rb+;1 SJ=5/�O.35A>R ?

# ttA@ µ _ D E u t;d
v ­_@®CB
d � + ��D ÉFEG t y ± ° ± ² ³O´ ± ± ²³ * · ¸ +�H <�=,? =:�CB
F O<= OLABW#R:1MAIB©7 R�= O{��)6+�SJ,43K)�+ 7 R]7;3E'�,4AB3 q 1C,B35)6+ 7;/:,�RDA I 3K+ R>= Or9�)6A4,B/QRr7 RR=O?P3K+;,>R:A O,SJ,43K)�+Z7 R�= O

9�O.A4,43 SJ1C=�R R:,�35+J;#1 R:+�S R<= O�7;3k'*,BA43 q 1C,43K)�+¿7 RZ7 RD+#'*3K,4/[7 Rf'�'*jM'*,	K I R.'Åh~+C3E' ? S O P,OL= RD1CA�7;)635,r7;)6+�Sl:,BA�R R:+ O#S SJ)�A 7�OQPCR�S{= O�9#)�AB,4/QR¾7 R<=@?�35+-,�R:A O#SJ,B35)6+½��)�A4,>R ?�F OZ7;/:9�R:+#7 OL+�S R R:+ I ) I R:+-, Æ t ÉÈ��*t 7 R
=@?�35+-,�R:A O#SJ,B35)6+Q+-1�SJ=K/:)�+RI!+;1 SJ=5/:)6+ � 7;)�+-,m=@?-R I 9C=K)�3,R.'*,m)69C,43K)�+C+ R:=#7 O.+#'8¦>§�� � R.'*,:S�TC)�3k'*3 R�7 R8� O%Kp)�+X>A�R:9MA4)-7;1C3KA�R�=�R.'m7;)6+C+C/QR.' R:g-9#/:A43 I R:+-, O.= R.'�� ÀML Y $%7.�@� �AN À S K MD� '*1MA�= On9�O.A4,43�RnAB/QR:=K= R�7;1r9�)6,�R:+-,43�R:=)�9M,43E021 R(7;1[+-1�SJ=5/D)�+ �iS & } $ M:�O� � À � & $ M:�O� �¶��O Lb$�$.�@� O.=5)�A '

P È���t�vQ!SR 0'2 �UT�V RK_�W D E F½d � G ­�X R�Y #2tA@ µ#[ZI\ <�=,? =<] B
F O�9�O.A4,43�RR9#)�,>R:+-,43 RD=5= R(7 RH=O?P/.021�OL,B35)6+�7�?�/:, O.,�A4/.'�1C=5, OL+-,>7 R(= O SJ)�+ P2)�=K1C,43K)�+Z7 R.'���)�+�SJ,B35)6+#'n7 R7;3k'*,4AB3 q 1M,435)6+Zª t R:,bª É O PCR Sn= R.'83K+;,>R:A O,SJ,43K)�+#' Æ t É�^�"� ³ ÈC� R:, Æ t ÉÈ��*t 'J?�/�SJAB35,�7-)�+�S

P v`_�R Y #2tA@ µ# Z \ Gba R Y #2tA@ µ# Z \ $ G !SR 0'2 �UT V R5_�W D E F½d � G ­ X R Y #2tA@ µ# Z \ <�=,? =Q@CB
�@= R.'*,H3K+;,B/:A�R.'B'�O.+;,H7 R�+C)6,�R:AÅ0G1 Rx7;1�� OL3K,H7 Rr= O[7;/Jh#+M35,43K)�+ 7 Rc#2tA@ µ < /.0G1 OL,43K)�+ =,? =:�CB�� OL1 SJ1C+9#)�,>R:+;,B3 R:=Ò7 R SUT O I 9 I )LjCRD+n+�? OL9C9 OLA O�d5,N7 OL+~'e=�R�SQOL= SJ1C=Ò7 R.'�/.0G1 OL,43K)�+#'�7-1 I )�1 PCR I R:+;, < /.021�OL,B35)6+=#?¶| B I OL3k'�1C+ Ro'*) I�I R�7�?P3K+;,>R:A O,SJ,43K)�+#'NXR7 R:1Mg < R:,m,BA4)63E' B SJ)�AB9#' < /.021�O.,435)6+ =,? =e7 B ?-À 3K+#'*3#=O?P/:+ RDA4W�3�RR:,�=@?�3 I 9C1M=E'*3K)�+H'�)�+-, Sp)�+#' R:A�P2/QRf' O.1�' RD35+�7 R!S�T�O�021 R8/ P2/:+ R I Rp+-, ?:F ?P3K+;,>R:A O,SJ,43K)�+ SJ)�1M=5) Irq 3�R:+C+ Rm+ R9�R:1C,�9�O6'8l:,4A>Rn,BA O.35,4/ Rn9#)�1MA�= O I OL,43 K:A�R�3K+;h#+C3�R � SQOLA�OL9C9 OLA O�dE'B' R:+-, OL=K)�A�'�7 R.'�,>R:A I Rf'�7-3 PCR:ABW#R:+-,�' ?� O.+#'>= R.'�9CA�R I 3 K:A>R.'�PCRDA�'*3K)�+#'b7 Rr¦>§�� � O.1�SJ1C+�,BA OL3K,�R I R:+;, R:g-9C=53 SJ35,>RH7 RR=O?P3k'*)2'�9C35+Z+�?P/D, OL3K,n9MA43E'R:+ SJ) I 9C,>R R:,>=�R.' S�T�OLABW#R.'b/:, O.3 R:+-,>A�R I 9C= O,SJ/QR.'89 OLAH7 Rf' S�T�O.A4W#Rf' R<f R�SJ,B3 PCR.' � ,4)�1~'Å=�R.'n+-1�SJ=K/:)�+#'9#)2'B'*/.7 O.3 R:+-,
= O�S�T�OLABW#R!R<f R�SJ,B3 PCR 8 vÐ_ 8 a G 8 c�d�gÒ_@`na G `>ced ? �4¦>§�� R:,
7"?AOL1M,4A�Rf' PCRDA�'*3K)�+#'�9C=51#'

A4/ S R:+-,�R.'
1C,43K=53E' R:+-,8= Rf' S�T�OLABW#R.'�A4/QRD=5= Rf'�7 R.' q OLABj2)�+#' ?
$
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	[£H���:�R� � ¡��8��£Q� �x� �:£ ¥ £H����
���� ��	�������£R�D���
� + Rx7 R.'>W�A OL+#7 R.' I )6,43�P#O.,43K)�+#'H7 Rr= O['*3 I 1M= OL,B35)6+½+-1 I /:AB3E021 R�7 Rf'ÅAB/�O#Sp,435)6+#'H7�?P3K)�+#'>=K)�1CA 7C'R.'�,R= O[9#)2'4'�3 q 3K=53K,4/x7�?P) q ' R:A>PCR:AH= R.' R<f R:, 'R7 Rx=@?P/f0G1�O.,43K)�+ 7�?P/:, OL,(7 R<= O I O.,43 K:A�R(+;1�Sp=5/�O.35A�Rx'*1MAR= O

7;j-+�O I 3E021 R RD,�=@?P/D, OL,
h#+�O.=�7 R.'!SJ)6=5=53k'*3K)�+#' ? ¦o§��*R.'*,�1C+ I )-7�K:= R�Sp) I 9CA>R:+�O.+;,�7 R.'�35+-,�RDA O#Sp,435)6+#'R:+-,4A>R>= R.'!Sp)�+#'�,435,B1�OL+-,�' RD,8+ R SJ)6+;,B3 R:+-,�7;)6+�S�OL1�Sp1C+ RH9�OLA O I /D,4A43k'�O.,435)6+[7 RH=@?�/.021�OL,B35)�+¾7�?P/:, OL,�OL1
' RD+#'n7"?P1C+ RHA>R:= O.,435)6+ R:g-9C=53 SJ35,>R RD+;,BA�R>= O�7 R:+#'�35,4/ � = OR,�R I 9#/:A O.,41CA>R R:,�= O�7 R:+#'�35,B/R7"?P/:+ RDA4W�3�R ?N�)�1MA>= O<7 R.'�SJAB359C,B35)6+½7 R�=@?P/D+ R:A4W63 R>9 OLA>+-1�SJ=K/:)�+JR:+���)6+�SJ,43K)�+ 7 R(= Or7 R:+#'�35,B/ � RD+ SJ)6+#'*3k7;/:A O.+;,Ä v�� � 1C+ R�9�OLA O I /D,4A43k'�O.,435)6+H7 R
,�j;9�R�S2Ñ-j;A I R:O PCR S�,4AB)�3E'�9�O.A O I K:,4A>R.' _ � a ����� R.'*,�W6/:+C/:A OL= R I R:+-,1C,B35=53k'*/QR ? � R:1Mg 7 R S R.'R9 OLA O I K:,BA�R.'�'�)�+-,�h#g-/.'�7 R�'�)�AB,�R�021 RZ=@?P/D+ R:A4W63 R<,B)�, OL= R '*)635, I 35+C3 I 1 I
9#)�1CA�= OH7 R:+~'*35,B/>7 R>'>OL,41MA OL,B35)6+ #�v #[Z R:,�0G1 R��Ig `¨'*)635,
/:WCO.="X D ­ \�� y Æ � S R>021C3�SJ)6A4A>R.'*9#)�+~7<X=@?�/:+ R:ABW�3�R87 R P2)�=K1 I R
7 OL+#'m= O8��)�A I 1M= R�7 R I O�'4' R�7 R�� R:,4T RJI@� R:3��.'��,SUÑCR:A ?:F R�,4A4)63E'�3 K I RN9�OLA O I K:,BA�RR.'�,�h#g-/>9�O.A�= O Sp) I 9CA>R.'4'�3 q 3K=53K,4/8+-1�SJ=K/�OL3KA�Ro0G1M3 R.'�,8= O(7;/:AB3 P2/QRb' R�SJ)�+~7 RH7 R>=O?P/:+ R:A4W63 Rb9�OLA�A OL9C9#)�AB,
X�= O�7 R:+~'*35,B/ ?

�[v��S# � w �
w # � Y �` \ <�=,? =QKCB

�b+½1C,B35=53k' R�Sp) I�I 1C+C/ I RD+2,87 R:1Cgr/.0G1 OL,43K)�+#'b7�?�/:, O., �! � + RQ/f0G1�O.,43K)�+Z7�?P/D, OL,b7-1CA�R < } B O PCR Sn1C+ R SJ) I 9CA�Rf'4'*3 q 35=K35,B/b7 R#"%$%�&� y Æ �¶� L � $#@.�! � + RQ/f0G1�O.,43K)�+Z7�?P/D, OL,b7-)�1�S R < S B OQPCR�Sn1C+ R SJ) I 9CA>R.'4'�3 q 3K=535,B/b7 R#'%�(��� y Æ �¶§ � F"$,@L�
� OL+~'{¦o§�� � =�R.'n9�O.A O I K:,4A>R.' z � ��? ?�?5� z"3 '*)6+;,(7;/:,>R:A I 35+C/.'bX<9�OLAB,43KAH7 R.' P,OL=�R:1CA�'�SJ)6A4A>R.'*9#)�+-I7 O.+;,>R.'H7 Rc_ ¬ a ¬ � ¬ ! R:, V ?�F R.' P,OL=�R:1CA�'o'*, O.+#7 O.A�7C'(7 R S R.'n9 OLA O I K:,BA�R.'>'�)�+-,H35+#7;3k0G1M/QR.'b7 OL+#'>=�R, O q = R OL1�'�1C3 P,O.+;, ? _
_)� y Æ d a _�� y Æ d � !-_)� y Æ d V+*-, ¸. �0/ ¸�1S I �#@,K ��¼6� =#? =�M ! !

SG§ I ��|6¼ �%76¼ =#? =1] =,?A@ M @�¼�¼} I =�7�] MC= 7 ?%¼6¼ ! !} § I =:�6¼ @�| 7 ?%¼6| =,?A@ M @�¼�¼2436587:9;3=<?>A@:>CB N:OLA O I K:,BA�R.'H7 R.'(7;3 f"/:A>R:+-,�R.'H/.0G1 OL,43K)�+#'(7�?P/D, OL,]7 R<= O I OL,B3 K:A>R�+;1�Sp=5/�O.35A�Rx7 O.+#'
¦o§�� ? § 7;/.'*3KW�+ RH=O?P35+-,4AB)-7;1�SJ,B35)6+[7�?P1M+ RH35+-,�R:A O#SJ,B35)�+¾7;/:9�R:+#7 O.+;,>R(7 RH=@?P3 I 9C1C=k'*3K)�+ ?
�R��D EÏ�R�:�D�L���D�Q�½�

F O 9�O.A4,B3 R�3 I OLW�3K+�OL3KA�R 7 R�= O I O.,4A43 S R�Î OLW635,JSJ) I�I R[1C+�,�R:A I RZ7 R�Sp)�=5=K3E'�35)�+ ? � O.+#'<= R.''*3 I 1M= OL,B35)6+#'e¦o§�� � )6+�' R�A�R.'�,4A>R:35+-, O.1Cg SQO�'�7 R.' SJ)6=5=K3E'*3K)�+#' q 35+�O.35A�Rf' ? � R:1Mg>9�OLAB,43 SJ1C= Rf' R:+;,BA�R:+-, RD+
|
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SJ)6=5=53k'*3K)�+x'*3#= R:1MA87-3E'*, OL+�S R I 3K+C3 I 1 I 7�?AO.9C9CAB) SUT R � � S6?'R.'�,8X(7;35A>Rn= OH7;3E'�, OL+ S RnA>R:= O.,43�PCR I 35+C3 I 1 IR:+-,4A>R<= R.' S R:+-,4AB)��@7 Rf'Q7 R.'QW OL1#'B'*3 RD+C+ R.' O.1�Sp)�1CA '�7 R<= RD1CA I )61 PCR I RD+2,H7 OL+~'R= R<AB/J��/:A�RD+;,B3 R:=
7-1S R:+-,4A>RH7 R I O6'4' R � A�R I 9C=53K,
= O SJ)6+#7;35,B35)6+½'�1C3 P,O.+;,>R �

����� Znv � �
µ � µ® ¬ �

µ � µ v � T�� � ¬ z
	 F y X <�=,? = M,B
)���= O�' R�SJ,B35)6+ R�
 SQO,S R�R.'*, S�TC)63E'*3�R SJ) I�I R�/:, O.+;,�= O�' R�SJ,43K)�+ R�
 S O#S Rm=K3 q A>R
7;1(,*j-9�R�7 R!SJ)6=5=K3E'*3K)�+SJ)6+#'*3k7;/:A4/ � +-1�SJ=5/D)�+<I
+-1�SJ=5/D)�+ � +;1�Sp=5/:)6+¾I�7 R:=5, O � ?�? ?& ) I�I RR= Rf'n9�OLA O I KD,4A�Rf'>7;/�SJAB3 P,OL+-,b= R�9#)�,>R:+;,B3 R:=N+;1�Sp=5/:)6+½Ib+;1�Sp=5/:)6+ � =�R.'>' R�SJ,43K)�+#' R�
 SQO,S R.'SJ)6+#'*,B35,41 R:+;,�1C+ R O.1C,4A>R89�O.A4,B3 R�3 I 9�)6A4, OL+-,�R�7;1 I )-7 KD= R ? O +�9MA435+ SJ359�R � =�R.'�7 R:1CgHW�AB)�1C9�R.'
7 R�9�O.A O:I

I K:,BA�R.'"'*)6+;,:SJ)�+M+ R�SJ,B/.' R:,�9�R:1 PCR:+-,�l:,BA�R�7;/.7;1M35,�'�7 R�= O ,BTC/:)6A43 R�7 R��8A":�SUÑ-+ R:A ? ¦o§�� 1C,43K=53k'�OL+-,�7 R.'' R SJ,43K)�+#'!R�
 SQO#S Rf'�R:,o7 R.'89#)�,>R:+-,43 RD=E'�7;/:AB3 P2/.'�7 R.'b7;3E'�,4AB3 q 1C,B35)6+#'8=5) SQO.= R.'b7 RH=@?-R.'*9 O#S RH7 R.' 9MT�O�' R.'
��� À O | 7L�O� =�R.'
'*3 I 1C= OL,B35)�+~'m'*)6+;,�SJ)��C,>R:1#' R.'�R:+r,�R I 9#' SQO.A8=�R.'
' R�SJ,B35)6+#'�R�
 SQO,S R.' R:,
=�R.'�9#)�,>R:+-,43 RD=E'7;/:9�R:+~7 R:+-,�RDg;9C=K3 SJ3K,�R I R:+-,�7 Rb= O>9#)�9C1C= OL,B35)�+[=K) SQOL=�R>7 Rb=@?-R.'*9 O#S Rb7 Rf'�9CT�O6' R.' ? O + R I 9C=K)Lj O.+;,N7 R.'' R SJ,43K)�+#'�R�
 S O#S R.'b=53 q A�R.' � )6+ 9�R:1C,(9�OLA O I /:,BA�R:Ao= R.'H' R SJ,43K)�+#'�R�
 S O#S R.'o7 R.'Q9MA4) S R.'B'*1#' RD+ 'p?AOL9-I9C1Cj O.+;,o'*1MAn=�R.'�7;)�+M+C/QR.'!R:g-9�/DA43 I R:+;, OL=�R.'
'*3�+C/�S R.'4'>OL35A>R ? N�)61CAn=�R.'�' R SJ,43K)�+#' R�
 SQO,S R.'835+ SJ)�+C+-1 R.'R:g-9#/:A43 I R:+-, OL=�R I RJ+-, � = OR'*j I /:,BA43�R R:+<3k'*)Ò'*9C3K+ R:,8= O>A4/QPCR:A '*3 q 35=K35,4/�7;1<,>R I 9#'
'*)6+;,�1C,43K=53k'*/QR.' ? � O.+#'1C+ R PCR:A�'�35)�+ 9�O.A4,43 SJ1C=K3 K:A>Rr7 R½¦o§�� < } ¦o§�� B�� =�R.'H' R�SJ,B35)6+#' R�
 SQO,S R.'H'*)6+;,() q ,>R:+;1 R.'RX[9�OLAB,435A7 R SJ)�+~'*3E7-/:A O.,435)6+#'Q,BTC/:)6A43E021 R.' ?�F R I )-7�K:= Rr7�?�/�S�T�OL+CW,Rr7�?P1M+ q )2'�)�+ O�/D,4/ R I 9C=K)Lj2/�R:,H9�R:A I R:,
7�?�) q ,>R:+C35A�1M+ RH9CA�R I 3 K:A>Rb7 R.'�SpA4359M,435)6+Z7 R.'�' R SJ,43K)�+#' R�
 SQO,S R.'87 OL+#'n=�R I 3K=53 RD1�+;1�Sp=5/�O.35A�R ?S23N7 R:1Cg[9�O.A4,43 SJ1C=�R.'n7-3 f"1#' RD+;, � = Or7;35A>R�SJ,43K)�+ 7 RR=�R:1CA�3 I 9C1C=E'�35)6+¾h~+�OL=�R�' RDA Or7;3E'�,4A43 q 1C/QR O.=5/�O:I,4)635A>R I R:+-,�7 R�,�RD=5= R�'*)6A4,�Rb021 R�= O>7;3E'�,4AB3 q 1C,B35)6+r7 R�9C=51~'*3 RD1CA�' SJ)�=K=53k'*35)6+#'�3k7 R:+-,43E021 R.' Sp)�A4A>R.'*9#)6+#7 R:+-,
X�= O�' R SJ,43K)�+ R�
 SQO#S R I R.'*1MA4/QR ? N�)61CAb= R.'�7;3 f"1#'�35)�+~' /:= O�'�,43E021 R.' � = O�7;3k'*,BA43 q 1C,43K)�+ R.'�, RDg;,BA OL3K,�RH7 R� & � Î $ =:�

� � �'���� � y ^CF>_O` _ � d�R z d <�=,? =:$CB
)�� z v D�� � R.'�,n=�RR,4A OL+#'@�	R:A4,Å7�?P3 I 9C1C=k'*35)6+ OL1 SQO.A4A4/ R:, � � R.'*,o=@?P/D+ R:A4W63 RH7 OL+#'>= R S R:+-,4A>RR7 R

I O6'4' R ?
�R�
� � �:�r�8£��R� �x����£+	[�:�

F O ' R SJ,43K)�+�R�
 SQO,S R R.'�,�AB/.7;1C3K,�RZX�1C+ R�' R�SJ,B35)�+ R�
 SQO#S R R<f R�SJ,43�PCR<9�O.A q =5) S OLW#R 7 R N:OL1C=K3 ?N�)61CA!S�T�O�021 R SJ)�=K=53k'*35)6+ � =�R.'m7 R:+~'*35,B/.'
7 Rb=@?'Rf'*9�O,S R>7 R.'m9CT�O�' R.'87 OL+#'
= R.'m/:, OL,�'mh#+�O.1Cg<'�)�+-,
,�R.'�,4/QR.'9#)�1CAx021 R<= O�7-3E'*,BA43 q 1C,43K)�+ h~+�OL=�R[7 OL+~'{=O?'R.'�9�O#S Rx7 R.'R9MT�O�' R.'�'*)635, R:+ O#S SJ)�A 7�OQPCR�S�= Rx9CA43K+�SJ359�R
7�?-R:g Sp=51#'�35)�+¾7 R N O.1C=53 < ª � ­ B ?�F ?-R.'*9 O#S RH7 R.'89CT�O6' R.'�7 R�¦o§�� +�?-R.'*,�9�O�'b7;3k'�SJAB/:,43k'*/ R:+JS R:=5=K1C= Rf'

=D¼
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/:=K/ I R:+-, O.35A�Rf' SJ) I�I RN7 OL+#'m1C+ I )-7 K:= R�Xn1M+ SJ)6A49#' ? N�)�1MAm) q ,>R:+C3KAm7 Rf'e��)�+�Sp,435)6+#'m7 R�7;3E'�,4AB3 q 1C,B35)6+=53k'4' R.' � = O�7 RD+#'*3K,4/>h#+�O.= R�7 RQ=O?'R.'�9�O#S RR7 R.' 9MT�O�' R.'nª Ít 9#)�1MA>= R.'8/D, OL, '�h~+�OL1Cg ­ Í R:, ' Í R.'*, SQO.= SJ1M=5/QRR:,�35+-,�R:AB9CA4/:,B/QR SJ) I�I R81M+ R>9CAB) q O q 35=K35,4/o7 R q =5) SQO.W#R ?MÀ 35+#'�3 � = O SJ)6=5=K3E'*3K)�+ R.'*,�' R:1M= R I RD+;,m9�R:A I 3E' ROQPCR�Sm1C+ R
9CAB) q O q 35=K35,4/b_ ­ D ª Í� d�_ ­ D ª Í� d ? S232= O!Sp)�=5=K3E'�35)�+�R.'�,�A�R�s�RD,4/QR � OL=K)�A�'�= Rf'�9�OLAB,43 Sp1C= R.' Sp)�+#' R:A�PCR:+-,= RD1CA�3 I 9M1C=E'�35)�+r35+M35,43 OL=�R ?

F R q =5) S OLW#R]7 R?N:OL1C=K3�7 R�¦o§��¨9#)2'4' K.7 R�1C+ R R�
 SQO#Sp35,4/Å7�?'R:+ P-35A4)6+ |#@��x� S�?'R.'�,bX�7-35A�R(021�?P1M++C).j OL1x7 O.+#'
'*)�+r/:, OL,���)6+#7 O I R:+;, OL=�OQPCR�S
1C+ R�3 I 9C1C=k'*35)6+�7 R�� R:A I 329#)2'B' K.7 Rb1C+�, OL1Cgr7 R q =5) SQO.W#RSJ) I 9�OLA O q =�R ? N�)�1CA�AB/.7;1C3KA�R
=@?�35+�;#1 R:+�S RN7 Rm� OL1#'B' R.' SJ)6=5=53k'*3K)�+#'�X8=O?P35+-,4/DA43 RD1CA"7 R.'�+C).j OL1MgH7 OL+~'e=�R:1CA�'
/:, OL,�'���)6+#7 O I R:+-, OL1Mg � 7 R.' Sp)�+#7;3K,43K)�+#'�'�1C9C9C=K/ I R:+-, O.35A�Rf'�9�R:A I RD,4,�RD+;,�XR1C+[+-1�SJ=5/D)�+[7�?-R:+-,4A�RDA�RD+SJ)6=5=53k'*3K)�+Z' R:1M= R I RD+;, OQPCR�Sn1C+Z+;1 SJ=5/:)6+Z7�?P1C+JO.1C,4A>RR+C).j OL1Z)�1 O PCR Sn1C+½+-1�SJ=K/:)�+Z021C3 Or7;/�s�Xr'*1 q 3
1C+ R SJ)6=5=K3E'*3K)�+ ?
�R��� ����� 	��
� 	[��� � 	[¥ ����� � 	[�

F R I )-7�K:= RH¦o§�� ' R SJ) I 9#)2' R>9CA43K+�SJ3K9�OL=�R I R:+-,
7 RH,4AB)�3k' W6A OL+~7 R.'�9�OLAB,43 Rf'��
! F ?�35+C3K,43 O.=53k'�OL,B35)6+[7;1½9MA4).s�R�Sp,435=�R RD,b7 RH= O SJ3 q = R ?! F O�9CA4)69�OLW OL,B35)�+ 7 R.'8+;1 SJ=5/:)6+#' � 7 R.'8A4/.'�)�+�O.+�S R.'!R:,�7 R.'�9�OLAB,43 Sp1C= R.'
9CA4)-7-1C35,>R.' ?! F R.'�9CA4) S Rf'4'*1~'m7 R!Sp)�=5=K3E'�35)�+~'�A�R:9#)2'>OL+-,
'*1MAm= R.'�' R�SJ,B35)�+~' R�
 SQO,S R.'�7;/:9�R:+~7 OL+-,�R.'N7 R8=O?P/:+ RDA4W�3�R7 RH+C) I�q A�R:1Cg SQO.+�OL1Cg R:,b'*1CAb= R q =5) SQO.W#R]7 R N OL1C=K3 ?N�)�1MAn= OR9CA4)69�OLW OL,43K)�+ � = O�7 R.'>SJA43K9C,43K)�+[7-1½9#)�,>R:+;,B3 R:= R.'*,b7"?P1C+ RH3 I 9#)�A4, OL+�S R�SJA41 SJ3 O.= R ?

	�

��
�	 ��������������������� ��!���"#���������$���%�'&�"(�)�+*,�(&-�

F O<'*)6=51C,B35)6+ 7 R.'�/.0G1 OL,43K)�+#'b7 R(,4A O.+#'*9#)6A4,>9#)�1MA>= OR��)�+�Sp,435)6+�7 R]7;3E'�,4AB3 q 1C,B35)6+½XxY Sp)�A49~' R.'*,
7;/:,>R:A I 35+C/QRo7 RH= O I OL+C3 K:A�Ro'*1C3�P,OL+-,�R��! F Rr9CA4)fs�R�SJ,43K= R�R:,>= O SJ3 q = R]'*)�+-,>3K+C35,B3 OL=K3E'�/.' ? N�)61CA SUT O#SJ1C+ 7 R.'>+C).j OL1Mg � = R.'b+;1�Sp=5/:)6+#'n'�)�+-,3K+C35,B3 OL=K3E'�/.' R:+©��)�+�Sp,435)6+¨7 R = O 7;3k'*,4AB3 q 1M,435)6+�ª�_ D E u�¬QD E F ¬ z v �2d ? & R:,4,>R 7-3E'*,BA43 q 1C,43K)�+ R.'*,SJ)6+;,BA O.35+-,�R X A�R:9MA4)-7;1C3KA�R = R.'r9CA4)69CA43K/:,4/.'x7 R.'</:, O.,�'���)�+~7 O I RD+;, OL1CgÊ7 R.'[7 RD1Cg +C).j O.1Cg �SJ) I�I R�=�R.'8A O:j2)�+~'%R:,�= R.'8/D+ R:A4W63 R.'�7 RQ=K3 O.3E'*)6+#' ?! F R.'b9�OLAB,43 Sp1C= R.'b'*)6+;,o9CA4)69�OLW6/QR.' R:+�1M,435=K3E'>OL+-,n=�R.' /f0G1�O.,43K)�+#'b7;1 I )61 PCR I R:+2,�7�? } O I 3K=5,4)6+< /.0G1 OL,43K)�+ =#?¶| B OQPCR�Sn1C+ } O I 35=K,4)�+M3 R:+x7;)�+M+C/ Á�Â½Ã ?! � RD1Cg½9�O.A4,B3 SJ1C=�R.'�9CA4) S�T R.'>7 OL+#'n=O?'R.'�9�O#S R�7 R.' SJ)2)6A�7;)6+C+C/QR.'>9�R:1 PCRD+;, R:+-,4A�RDA R:+ SJ)�=K=53k'*35)6+ ?

F R.'�9�O.A4,43 SJ1C=�R.' S�T�OL+MW#R:+-,b7�?P3 I 9C1C=k'*3K)�+ R:+[A�R.'�9 R SJ, O.+;,�=�RQ9MA435+ SJ359�RH7 R N O.1C=53 ?
=,=
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F R.'m9�OLA O I KD,4A�Rf'�7�?'R:+-,4AB/QR
1C,43K=53k'*/.'�9�OLAN= R89MA4)�W6A O I�I R
9�R:1 PCR:+-,�lD,4A�R�7;3 P-3E'�/.' R:+R,BA4)�3k'�W�A OL+#7 R.'SJ= O�'4' R.' �! F R.'
9�OLA O I KD,4A�Rf'm7 R�= O�SJ)6=5=K3E'*3K)�+ � I O6'4' Rf' R:, SUT OLA4W,R.'
7;1r9CA4).s�R SJ,43K= R RD,87 Rn= O Sp3 q =�R � /D+ R:A4W63 R3K+�SJ3E7 R:+;,>R � 9�O.A O I K:,4A>RH7�?�3 I 9�O,SJ, ? � =k'87;/ph#+C3E'B' R:+-,8,B)�1C,>R>= O Sp35+C/ I OL,43k0G1 R�7�?�1C+[/QP2/:+ R I RJ+-, ?! F R.'
9�OLA O I KD,4A�Rf' 9MT;jM'*3k0G1 Rf' �29#)�AB,4/QRÅ7�?P3K+;,>R:A O,SJ,43K)�+ � 9 OLA O I K:,BA�R.'m=53K/.' O.1Cg�9#)6,�R:+-,43�R:=E' � ' R�SUI,B35)�+~' R�
 SQO,S R.'m7 OL+#'m= R I 35=53�R:1H+;1 SJ=5/�O.35A>R � = OLABW#R:1CA '
7 Rb7;/�SJAB)�3k'4'�O.+�S R � ? ? ? �@=E' Sp)�A4A>R.'*9#)6+#7 R:+-,X[1C+ R[7 Rf'�SJAB359C,B35)�+ 7;/:, OL3K=5=5/ Rr7 R.'Q3K+;,>R:A O,SJ,43K)�+#' ?mF R:1CA S�TC)635g�A�RD9�)Ò' R['�1CAR= OLSJ) I 9�O.A OL3k'*)6+R:+-,4A>R>= Rf'�'*3 I 1C= OL,43K)�+#'�R:,�= Rf' I R.'�1CA�Rf'�R:g-9#/:A43 I R:+-, OL=�R.' ?! F R.'m9�O.A O I K:,4A>R.'�,�R�S�TC+C3k0G1 Rf' ��9 O�' R:+r,�R I 9~' � 7;3k'*, O.+�S R�3K+C35,B3 OL=�R � 9�O.A O I K:,4A>R.'m7 R SJ)61C9C1CA>R.' �7;3k'*, OL+�S RÅ7 R Sp)�=5=K3E'�35)�+ ? ?�? � =k'
'*)�+-,83K+;,BA4)-7;1M35,�' Ofh#+¾7 R>9#)�1 P2)635A R<f R�SJ,41 R:A
= R.'�SQO.= SJ1C=k'm+;1 I /JIAB3E021 R.' ?#F R.'�) q ' R:A�P,O q = R.'8+ R(7;)63 PCR:+-,89 O�'b7;/:9�R:+#7;A>R(7�?'R:1Mg ?
	�

��
�	 ���
� ��� " ������� ��� ��� ��� ���)�
����� �

F )�A '4021 R�,4)61#'n= Rf' 9�O.A O I K:,4A>R.'�7;/�SpA435, '89CA4/ SJ/.7 R I%I RJ+-,�'*)6+;,nh~g;/.' � = Or'*3 I 1C= OL,B35)�+Z7�?�1C+½/ P2/JI+ R I R:+;,
9CT-jM'*3E021 RH' R�7;/DA4)�1M= RH7 RH= OQ� O%KJ)6+�'*1M3 P,OL+-,�R��! 3K+C35,B3 OL=K3E'>OL,43K)�+[7 OL+#'8=�R:1CA�'8/D, OL, '���)�+#7 O I R:+-, O.1Cgx7 R.'�+M)Lj O.1Cg[7;1[9CAB).s�R�SJ,B35=�R R:,�7 RH= O SJ3 q = R ?! 9CAB)�9�O.WCO.,435)6+ 7 R.'89�O.A4,B3 SJ1C=�R.'�7;1Z'*jM'*, K I R
�! SQO.= SJ1C=!7 R.'�7 RD+#'*3K,4/.'�7�?�35+-,�R:A O#SJ,B35)6+ � 7 R.'���)�A S R.' R:,b7 RQ=O? } O I 35=K,4)6+C3 R:+ ?! 9CAB)�9�O.WCOL,B35)6+r7 R�,4)61C,�R.'�= Rf'e9�O.A4,B3 SJ1C=�R.' R:+ O#SQSJ)6A�7 OQPCR�Sm= Rf'e/.021�O.,435)6+#'�7;1 I )�1 PCR I RD+;,
7 R } O I 35=K,4)�+ ?! P2/:AB3ih SQO.,43K)�+>9#)�1MA�SUT O�021 R SJ)�=K=53E'�35)6+H'*3-=@?�/:, O.,�h#+�OL= R.'�, OL1C,B)�A43k'*/�)�1�+C)6+R9�O.A�=�R q =5) SQO.W#R
7 R N OL1C=K3 ? � OL+~'n= R SQO�'n) � = O Sp)�=5=K3E'�35)�+JR.'*, OL1C,B)�A43k'*/QR � S�T�OL+MW#R I RD+;,b7 Rf' 3 I 9C1C=k'*35)6+#'R:+<��)�+ SJ,43K)�+Z7 RH= O�7;3k'*,BA43 q 1C,43K)�+JOL+CW61C= O.35A>RR7-1½9CAB) S R.'4'�1#' SJ)�+#'�3E7;/DA4/ ?! 9CAB)-7;1�SJ,B35)6+ 7 R.'�35+;��)6A I O.,435)6+#'b'*1CAb= R.'�/:, OL9�R.'�35+-,�R:A I /.7;3 OL35A>R.'
7 RR= O{AB/�O#Sp,435)6+ SJ) I�I Rb= R.'SJ)2)6A�7;)6+C+C/QRf' � = R.'�3 I 9M1C=E'�35)�+~' � = R.'89 OLA4,>R:+�O.35A�Rf'n7 R SJ)�=K=53k'*35)6+ � RD,�) q ,>R:+;,B35)6+�7 RH= O SJ)6+;h#W�1-IA OL,43K)�+[h#+�OL=�R(7 OL+#'�=@?-R.'*9 O#S RH7 R.'89CT�O6' R.' ?& R:,4,>R½9CAB) SJ/.7;1MA�RLRf'*,rA4/:9#/:,B/QR½9#)�1MA<) q ,>R:+C3KA�1C+ R�'*, OL,B3E'*,B3E021 RZ'*1 
¾'�O.+;,>R � S�?'R.'�,rX 7;3KA�R½1M+W�A OL+#7[+C) Irq A>RH7�?P/ P2/:+ R I RD+2,�'m35+#7-/:9�R:+#7 O.+;, ' ?

�R��� ����� � � 	[� � �������:�(�[����¥ ����� �<� ��� �
��'*)2'�9C35+-I4¦o§�� < �4¦o§�� B � } ÀMLb$�|:� � } ÀMLb|��:� ,4A OL3K,�RR=�R.'>7;3 f"/:A�R:+-,�'�/:, OL,�'o7 R SUT OLA4W,Rr7 R.'n+-1;ISJ=K/:)�+#' � 7 R.'R7 R:=5, O�' R:,(7 R.'H9C35)6+#' R:g-9C=K3 SJ3K,�R I R:+2, ?�F R¾7 R:W�AB/[7 Rr=53 q RDA4,4/r7"?P3E'�)2'�9C35+�Rf'*,H35+-,4AB)-7;1C35,

=e7
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7 O.+#' =�R.'�' R SJ,43K)�+#' R�
 SQO,S R.'�RD,b7 OL+#'�= Rf'835+-,�R:A O#SJ,B35)�+~' SJ)61C=5) I�q 3�R:+C+ Rf' ?

F R.'�' R SJ,43K)�+#' R�
 SQO#S R.'>/:= O6'*,43k0G1 R.' R:,H35+C/:= O�'�,43E021 R.'>9#)�1MAR= Rf' SJ)6=5=53k'*3K)�+#'>9CAB)�,4)6+ Io9CA4)6,4)�+IR:,
9CAB)�,4)6+ I(+ R:1C,BA4)�+©1M,435=K3E'�/QR.'R7 OL+#'<�4¦o§�� '*)6+;,<A>R:9CAB/.' R:+-,4/ R.'R'�1CA<= O�h~W�1CA>R =#? =,? F Rf'�' R�SJ,43K)�+#'R�
 SQO#S R.'�9#)�1CA�= R.'�SJ)6=5=K3E'*3K)�+#'�+ R:1C,BA4)�+�I�+ R:1M,4A4)6+<'�)�+-,!SJ)6+#'*3k7;/:AB/QR.'�/:W OL=�R.'�OL1Cgr' R�SJ,43K)�+#' R�
 SQO,S R.'
9#)�1CAb= Rf'!SJ)�=K=53E'�35)6+#'89CA4)6,4)6+�I
9CAB)�,B)�+ ?

���
	 <��(9 >C@�>CB SCR�SJ,B35)�+~' R�
 SQO#S Rf'�/:= O6'*,B3E021 R.' R:,
3K+C/:= O6'*,B3E021 R.'�9�)61CA8=�R.'�SJ)�=K=53k'*35)6+#'�9CAB)�,B)�+�I�9CAB)�,B)�+R:,�9CAB)�,B)�+�I�+ RD1C,4AB)�+[1C,43K=53k'*/QR.'�7 OL+~'n�4¦o§�� ?

���� 9������:9�7�� <���� 7
�������

F R��<)-7��:=�R<�4¦o§�� 9CAB)-7;1C35,r7 R.'R7;3k'*,BA43 q 1C,43K)�+#'�7 R¾7 R:+#'�35,4/ O�'4' R��['�, O q = R R:, Sp)�+#' R:A�PCR q 3 RD+
=@?�/:+ R:ABW�3�R � � O.3E'
A�R:9CAB)-7;1C3K,�� O.=�=�R.'8/:+ R:ABW�3�R.'�7 RH=53 OL3E'�)�+ < OU��t��4t! ��@�" ] I @ §LR$#&%D+;1�Sp=5/:)6+<9#)�1CAb= R.'+C).j OL1Mg�=K)�1CA 7C' OL1½=K3 R:1¾7 R $ §LR$#&%:+-1�SJ=K/:)�+ B ? O +Z9C=51~'n7 RH=O?P1C,B35=53k'�O.,435)6+[7 R.'�/:, OL,�'b7 R S�T�OLABW#R�7 R,4)61#'8= Rf' q OLA4j2)6+#'�RD,��</.'�)�+#' � 1C+<9#)6,�R:+-,43�R:="7 RH'*j'�</:,BA43�R R:+-,4A>Rn9CAB)�,B)�+#' R:,
+ RD1C,4AB)�+#'!SJ)6A4A>R.'*9#)�+-I7 O.+;,oXR= OR��)�A(��1C=�R>7 R)� O�'4' RH7 R(� R:,BT RJIO� R:3��.'��,SUÑCRDA R.'*, O:s4)61C,4/

Æ t É � È v z$* ­# Z Ä � t Ä � É !-_ D E u t D D E u É d z$* v ­ �(��� y Æ <�=,? =:|CB
=D�
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)�� Ä � t R:, Ä � É A�R:9CAB/.' RD+;,>R:+;,�= R.'�9CAB).s�R�SJ,B35)�+~'>7 RR=O?P3k'*)2'�9C35+ 7 R.'�9�OLAB,43 SJ1C= Rf'n«�R:, 9 ?�F R.' O.1C,4A>R.'9#)�,>R:+;,B3 R:=k' q O.A4j2)6+C3E021 R.' SJ) � � R Æ t É����� ³ È�� RD, Æ t ÉÈC��t '*)6+;,�7;/ph#+C3E'�3K+#7;/:9�R:+~7 OL+-,�'�7 R
=O?P3E'�)2'�9C35+�Sp) � � R

9#)�1CA�,4)61C,�Rf'e=�R.' OL1C,BA�R.'�'�OQPCR:1MA�' ?.F R89#)�,>R:+-,43 RD=27 R
Ó
1CÑ,O:Ô!O�7 O.+#'��4¦o§���R.'*,�7 R�,BA �.' SJ)61CA4,>R�9#)6A4,4/ RR:,8� O.3 q =�R ?
�49'������� � �

F R.'m9C35)6+#'�=K3 q A>R.'m' R�9MA4)�9 OLW#RD+;,�'*)61#'m=@?�35+�;#1 R:+�S R�7 R.'�35+-,�R:A O#SJ,B35)�+~' SJ)61C=5) � q 3 R:+C+ R.' ?�F R.'�9C35)6+#'9�R:1 PCR:+-,�l:,BA�RH9CA4)-7-1C35, ' =K)�A�'b7 RH= Or7;/�SpA4)�3k'4'>OL+�S R(7�?�1C+ RHA4/f'*)�+ OL+�S R(7 RD=5, O R:,�9�R:1 PCRD+;,�l:,4A>RQAB/�O q I
'*)6A q /.'R9�O.A�1C+ +-1�SJ=K/:)�+ 9#)61CAR��)�A(� R:A(X�+C)61 PCR�O.1 1M+ R<A4/f'*)�+ OL+�S R¾7 R:=5, O ?
F R[7 R:W6A4/[7 Rx=53 q R:AB,4/7�?�3E'*)Ò'*9C3K+�s4)61 RR1C+ZA��6= RH3 �<9#)6A4, O.+;, � '*9#/�SJ3 OL=�R�� R:+-,�7 OL+#'�= O�9CAB)-7;1�SJ,B35)�+ 7 RR9 OLA4,B3 SJ1M= R.' ?�F R.'n' R�SUI,43K)�+#'�R�
 SQO#S Rf'n35+C/D= O�'�,43k0G1 Rf'n1C,43K=53k'*/QR.'�)�+-,H/:,4/ SQO.= SJ1C=K/QR.'b7 OL+~'Q= R SQO67;A�Rx7;1 �<)-7��:=�R�7�?�/�SUT OL+CW,R
7�?�1C+ q )Ò'*)6+ OL35+~'*3�021 RH= R:1CA '�7;3E'�,4AB3 q 1C,B35)6+#'!OL+CW61C= O.35A>R.'>�%� À S |��L�O� �¶� À S |S]6��?
� ���
���:3;7
����3��������

� OL+~'Q�4¦o§�� � =�R.' S R:+;,BA4) �@7 R.'�7 Rf' W OL1#'B'*3 RD+C+ R.'>7"?P1C+Z+C).j OL1 '*)6+;,o7;3k'*,4AB3 q 1M/.' O.=5/�O.,4)635A�R�� R:+-,7 O.+#'�1C+ R�'*9CT �:A�R�7 R8=O?'R.'�9�O#S R�7 Rf'e9CT O�' Rf' OQPCR�S u �	� R:,�F � F�
 ? � v ­ ¬ ­ '�R%` � + � ��� SJ)�ABA�R.'�9�)6+#7
X½1C+¿/:, OL,Q��)6+#7 O � R:+-, OL=�7 R¾7 R:+#'�35,4/ #[Z�v � ¬ ­ � ª�
 ± � ?�F R��<) � R:+-,>7 R � R:A �<3 F�
�7;/:9�R:+~7 7 R
= O¿7 RD+#'*3K,4/�7 R�=@?P/D, OL,r��)�+#7 O � R:+-, O.= � 9�)61CA #[Z v � ¬ ­ � ª�
 ± � )�+�) q ,43 RD+;, F�
 " '�\($�� y Æ g�� ?
F R.'�3 �<9M1C=E'�35)�+~'8'*)6+;,�1M+C3i��)6A �</�� R:+2,�7;3E'�,4A43 q 1C/QRf'8X�=@?P3K+;,B/:A43�R:1CA
7"?P1C+ R('�9CT �:A>RR7"?P3 �x9C1C=E'�35)6+ OQPCR�SF � F�
 ? �@=-9 RD1C,
7;)6+�S O.A4AB3 PCR:AN0G1 Rb7 R.'�+-1�SJ=K/:)�+#'�9CAB) SUT Rf'�7 R�= O>'�1CA*� O,S R � ) ��=@?P/D+ R:A4W63 R�9�)6,�R:+-,43�R:=5=�R=5) S OL= R R.'*, q O�'4' R � '*)�3�R:+-,�=53 q A�R.'83K+C35,B3 OL=�R�� Rp+;, ? & R:9�R:+#7 OL+-,n=O?P/:+ RDA4W�3�RH7 RH=53 OL3k'*)�+Z9�OLAb+-1�SJ=5/D)�+ R.'*,,4)61.s4)�1MA�'{� O.3 q =�RLSp) �<9�O.A4/QR¾X S RD=5= R¾7;)�+C+M/QR[9�OLAr= O½��)�A(��1C=�R<7 R � O6'4' RZ7 RZ� R:,BT RJIO� RD3 �.' �#S�ÑCR:A ?
À =K)�A�'8=�R.'8+C).j OL1Mg<'�)�+-,��<)635+#'�'*, O q =�R.' P;3k' I XfI P;3k'�7�?P1M+ R>/QP,OL9#)6A OL,B35)6+ 7 R>9�O.A4,43 SJ1C=�R.'835+�Sp)�+-,4A��6=5/QR ?
��3K+�OL=�R�� R:+-, � 35= R.'*,HX<+C)6,�R:AÅ0G1 R]�4¦>§�� 1M,435=K3E' RR= O SJ)�+-,4A O#SJ,B35)�+ 7 R F )�A>R:+-,��r7 R�= O<7;3E'�,4AB3 q 1C,B35)6+7 R.' SJ)2)6A�7;)6+C+C/QR.'b7;1[+C).j OL1 � 0G1C3�7 RQP;3�R:+-,�3 �<9#)�AB, OL+-,�Ro9�)61CA O %D+;1 SJ=5/:)6+�� = Î R$# ?
����� 9�7 7:9���� ����� 9 �%3 � �������

F O<= OLABW#R:1MA>7 Rf' W OL1#'B'*3 RD+C+ R.'n9�R:1M,nl:,BA�R(35+-,�R:AB9CA4/:,B/QR�SJ) � � Rb= O�9#)�A4,B/QR�7"?P35+-,�RDA O#Sp,435)6+Z7�?P1C+ R
9�O.A4,43 SJ1C=�R ? S2)�+©3K+�;#1 RD+�S R�7-3E'*9 OLA O�d5,x7 OL+~'¾= O � OL,43 �:A�Rx+;1�Sp=5/�O.35A�R[3K+;h#+C3�R OL=K)�A '<0G1 R � 9#)�1CAZ7 R.''*jM'*,(��� R.'�h~+C3E' � R:=5=�R�s4)�1 R�1C+�A���=�RR+C)6+�+C/:W�=K35W,R�O q =�R ? � O.+#'H� ¦o§�� � = Or= OLABW#R:1MA>7 Rf'nWCO.1#'4'�3 R:+C+ R.'R.'�,�1C,43K=53E'�/QR SJ) � � RR1C+¿9�O.A O � �:,4A>R<7�?-R:+-,4A4/ R�)69C,43K)�+C+ RD=�7;/:9�R:+~7 OL+-,r7 R[= O[, OL3K=5=�R<7;1Ê'�jC'�, ��� R ?N�)61CA�7 Rf'�'�jC'�, ��� R.'�=5/DW#R:A ' � )�+r1C,43K=53k' RMB¿v�� R "("�ª�
 � O.=5)�A '8021 Rb9�)61CA�7 R.'8'�jC'�, ��� Rf'e9C=K1#'�=K)�1CA 7C' �)�+ SUTM)�3E'�35A OR9C=51C,���,MB v�$�R%\6\�ª�
 � ?

=1]
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F ?P/:,B1#7 R 7 R.'�9CA4)69CA43K/:,4/.'�7 R.'{T O�7;AB)�+#'<7 OL+#'�= O � OL,43 �:A�Rx+;1�Sp=5/�O.35A�R R.'*,r1C+©'�1.s�R:,x7�?P3K+;,B/:A4lD,O#Sp,41 R:= ?#À 1��<35=K3 R:1x7 R.'!O.+C+C/QRf'n021�OL,BA�RJI P-35+CW6, � /�� RDA4W#Rb=@?�3E7;/ RH0G1 RQ=�R.'��</.'�)�+#' P2)63 R:+-,8=�R:1CA '89CA4).I9CAB35/:,B/.' �<)-7;3 h#/QR.'�9�O.A�=O?'R:+ P-35A4)6+C+ R�� R:+-,C+-1�SJ=5/ OL35A>R ?LF R�+C).j OL1]7 RQP-3 R:+-,�7;)6+�S�1M+&�<).jCR:+o7�?P/D,41#7;3�R:A= Rf'89CA4)69CA43K/:,4/.'�7 R.'��</f'*)�+~' ? S21CA�= O q O�' RR7 R Sp)�+#'�3E7;/:A OL,B35)�+~'8,4TC/:)6A43k0G1 Rf' � )�+Z9CA4/QP2)635,�021 RH= R.'
A4/JI'*)6+�OL+ S R.' q OLABj2)�+C3k0G1 R.' O.1CW � R:+;,>R:+-,�= O�9CAB)-7;1�SJ,B35)6+ 7 R&�</f'*)�+~' 9#)�1MAQ1M+ R�/:+ R:ABW�3�RR7 RR� OL3E'>S R�O.1
'*)61#'m= Rb' R:1C35=M7 R�9CAB)-7;1�SJ,B35)6+r7;1 �x/.'*)6+ SJ)6+#'*3k7;/:A4/�=5)6A�'m7 R�9MA4) S R.'B'*1#'
7 R Sp)�=5=K3E'�35)�+~'e/:=K/�� R:+-, O.35A>R.' ?� + OLA4W61 � R:+-,>��)�AB, RD+ � OQPCR:1CA(7 R S R�A OL3E'�)�+C+ R�� R:+-,>A�RD9�)Ò' R['�1CAH= R�� OL3K,R021�?�1C+ 9MA4) S R.'B'*1#'(X
7 R:1MgR/:, OL9�R.' � ,�R:=M0G1 R8+-1�SJ=5/D)�+QI!+;1 SJ=5/:)6+r7;)�+M+ Rb7 R:=K, O8I�+;1�Sp=5/:)6+�'*1M3 P-3C7 R�7 R:=K, O I!+;1�Sp=5/:)6+�7;)6+C+ R= O � q 7 O�I!Ñ,OL)�+RI"+-1�SJ=K/:)�+ � Rf'*,�9C=51#'���A4/f0G1 RD+;,!X>7 R.'�/:+ R:ABW�3�R.'�'*)61#'�= R�' R:1C35=M021 R
= R
9CA4) S R.'4'�1#'mXn1C+ R' RD1C= R�/:, OL9�R � +-1�SJ=5/D)�+RI�+-1�SJ=5/D)�+r7;)6+C+ Rb= O � q 7 O I�Ñ,OL)6+�I�+-1�SJ=5/D)�+ ? & ) � � R
= R�9MA4) S R.'B'*1#'�XH7 R:1Cg
/:, OL9�R.' Rf'*, O q ' R:+-,�7 R.'�SJ)6=5=K3E'*3K)�+#'>+-1�SJ=K/:)�+½Io+;1 SJ=5/:)6+ � '>O�9CAB/.' R:+ S R�=5)6A�'R7 R SJ)6=5=K3E'*3K)�+#'>+-1�SJ=K/:)�+Ir+C).j OL1 OL1MW � R:+-,�RZ= O ' R�SJ,B35)�+ R�
 SQO#S RLR.'�,43 �x/QR[9�OLA R:g-,4A OL9#)�= OL,43K)�+ 7 R.'[7;)6+C+C/QR.'<+-1�SJ=K/:)�+¿I
+-1�SJ=5/D)�+ ? � O.+#'n= O&� OL,B3 �:A>R>+;1 SJ=5/�O.35A>R � = OR9CA4)-7;1 SJ,43K)�+ 7 RH9�O.A4,43 SJ1C=�R.' R.'*, O^f R�Sp,4/QRH9�O.A>7;3 f"/:A�R:+-,�'SQO.+�OL1CgZ7 RH9CAB)-7;1�SJ,B35)6+ � � OL3k'�=�R.'89CA4)69CA43K/:,4/f'�7 R.'��</.'�)�+#' RD1CgGI �<l�� R.'
'*)6+;, �x)-7;3ih#/ R.' ?

F R.' �</.'�)�+#' # R:,[� '*)6+;,[,4A(�.'�3K+;,B/:A�R.'B'�O.+;, '�9#)�1CA[=@?�/:,41~7 R�7 R S R.' R<f R:, ' ? Om+ R<f R:, � =�R #
9#)2'B' �.7 RH1C+ RH7;1CAB/QRH7 R P-3 R SJ)61CA4,>R R:,81M+<, O.1Cg<7 RH7;/�SJAB)�3k'4'�O.+�S R RD+<1C+ R>9 OL35A>RH7 RH7-35= RD9C,4)6+#'�h#+C3 ?
F O<9�OL3KA�Rr7 Rr7-35= RD9C,4)6+#' SpA4/:/QR(+�?P3K+;,>R:A O.W�3K,n9C=K1#' OQPCR�S>=@?-R:+ P;3KA4)�+M+ R�� R:+2,�+;1 SJ=5/�O.35A>R ? S O[7;/:,>R�SJ,43K)�+R:g-9#/:A43 � R:+-, OL=�Rm9�R:A � R:, O.=5)6A�'
7 R�,43KA�R:A 7 R.'�SJ)�+ SJ=51#'�35)6+#'m'*1MA�=�R.'�9CAB)�9CAB35/:,B/.'m7 Rf' �</.'�)�+#' ? N�)�1MAm= R.'Ñ,OL)6+#' � 35=#+�?'RDg;3k'*,�R�9 O�'87 R>7;/f'*35+-,4/DW�A O.,43K)�+ R:+<7-35= RD9C,4)6+#' � OL3k'�= O(' R�SJ,B35)6+ R�
 SQO,S R�Ñ,OL)�+rIm+-1�SJ=K/:)�+R.'�,H7 R�=@?�)�A 7;A�R]7�?P1C+ R�7;3���OL3K+ R�7 R �x35=5=K3 q O.A4+#' ?�F R.'bA�R.7;3 f"1#'*3K)�+#'H'*)6+;,Å7;)�+�SR9�R:1�3 �<9#)�AB, OL+-,�Rf'%R:,= Rf'{Ñ,OL)6+#'�WCOLA 7 R:+-, O.=5)6A�'<7 Rf'R35+;��)6A � O.,435)6+#'�'*1MA�=�R.'{AB/�O#Sp,435)6+#'R= Rf'R9C=51#' S R:+-,4A OL=�R.' ?
F R.'�Ñ,OL)6+#'S�T�OLABW�/.'>9#)2'�35,43�PCR�� R:+-,b9�)Ò'4'$�.7 R:+-,(7 R�9M=51#'>=@? OQP#O.+;, OLW,R<7 R SJ)6+;,>R:+C35Ao1C+�O.+;,B3E021�OLABÑ�/:,4A OL+CW,R ? �@=E'+ RH9�R:1 PCR:+-,b7;)6+�S>9�O�'�l:,4A>R>A4/ O q '�)�A q /.' ?

= @
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 ����	 ����p� �r�������D�R�½� ��� �8£(�8�n� ������¥ ���{��£(�:���n�

F ?P/:,B1#7 Ro7 Rb= O>9CA4)-7-1�SJ,43K)�+[7 Rn9�O.A4,B3 SJ1C=�R.'m=5)6A�'
7�?P1M+ R Sp)�=5=K3E'�35)�+ RD+;,BA�R�1C+r9CA4)6,4)6+ R:,
1C+<+C).j O.1XR=@? OL3k7 R>7"?P1C+ �x)-7��:= Ro7 R>,BA O.+#'*9#)�AB,n+M/�S R.'B'*35,>Rn=O?P1C,B35=K3E'�O.,43K)�+r7 R.'�' R�SJ,B35)�+~'�R�
 SQO#S R.'m/:=5/�� R:+;, OL3KA�RD'
7 RH9CAB)-7;1�SJ,B35)�+ 7 R.'89�O.A4,B3 SJ1C=�R.'89#)�1CAb= Rf'835+-,�R:A O#SJ,B35)�+~'�R:+-,4A>R>T�O�7-A4)�+~' ?

À 1Cg¿/:+ RDA4W�3�R.'�7 R[=@?�)�A 7;A�RZ7;1�Î R$# � =�R.'R9�O.A4,43 SJ1C=�R.'&�<3E' R.' RD+½s�RD1 =5)6A�'r7 R.' SJ)6=5=K3E'*3K)�+#'�'�)�+-,
9CAB35+�SJ3K9�OL=�R�� R:+-,�= Rb+-1�SJ=5/D)�+ � =�R�9C35)6+ R:,
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= Rf' � Rf'*1CA>R.'R7 RZ= O ' R�Sp,435)6+�R�
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9CAB)�,4)6+�X 7 §LR$#�O.1;I 7 R.'4'�1#'b7;1�' R:1C35="9�OLAb= O Sp)�=5= O q )�A OL,B35)�+ & �HS2Ó �%� ÀQF"|,KL��?Yn)�1~'�9CA4/f' R:+-,4)6+#'{3 SJ38= O 9 OLA O �</:,BA43E'>OL,B35)�+ 7 R ��'�1#'*TM3 � O R:, OL= ? ���nS � |6|L� 9#)�1CAx= O ' R�SJ,B35)6+R�
 SQO#S R>,4)6, OL=�R(7 RH9CA4)-7;1 SJ,43K)�+�7"?P1C+[Ñ,OL)6+�=5)�A '�7�?P1M+ RHA4/�O,SJ,43K)�+ q OLABj2)�+<I q OLABj2)�+ �

�������
¸ ± ²

��	�
 � v
� Y �� � D ­ \ � * � �� 1
,

)� < 7 ?A@CBOQPCR�S � � ��= R(' R:1C35=!7 RH9CA4)-7-1�SJ,43K)�+ 7�?P1C+[Ñ,OL)6+ ?

=D|



��� �������
	 ��� � ��	m� � � � �
� � �¿��� ��� � ����� � ����� ��� �8��� � ���R
 �©�����
����	 �
� � � 
 
 ����	 �

L /�O,SJ,43K)�+ O < � q B q S

 
 D E 
 ��� 7;�%�6� 7;��=<] @;�¶¼%7�]

 
 D E W ��� |;� 7S]2| 7;�¶$S][7 =��¶|#KW 
 D E 
 ��� ]C��=QK�| 7;� 7%7 M 7;� @ =,=W 
 D E W ��� 7;� K M.| 7;� 7�$ @;�¶¼�$,KWcW D E W ��� ¼;�¶��� M 7;��=<]2| =�7-�%¼,@

 
 D E 
 ��� =Q@-� ]2| 7;� M�K�$ M2� 7%7 7

 
 D E W ��� =�7;� @ 7;�¶$ M�] 7;� @S]Ò�W 
 D E 
 ��� ��|-�A@S] 7;� M.|�| K;�¶��¼6�W 
 D E W ��� 7 =6� =:$ 7;� M�]2� $;� ]2¼CMWcW D E W ��� @;� =1] 7;�¶|#@%7 =�7-�%¼,@2436587:9;3=< 	 @:>AB # OL= RD1CA�'�7 R.'�9 OLA O � �:,BA�R.' O � q � R:,:S�7 R.'m' R�SJ,43K)�+#' R�
 S O#S R.'�,4)6, O.= R.'m7 R�9CA4)-7;1 SJ,43K)�+7�?�1C+[Ñ#O.)�+Z9�)61CA>=�R.'�AB/�O#SJ,B35)6+#' q OLABj2)�+[I q OLA4j2)6+ ?

���
	 <��(9
	 @�� B S R�SJ,43K)�+#' R�
 SQO,S R.'
,4)�, OL=�R.'�7 R.'�A4/�O,SJ,43K)�+#' � � � � D E � � ��� ?
76¼



� � � � � � � � 	m� � �
� � ��� � ��� � 
 �©�����
����	 � � � � 
�
 ��� 	 �

���
	 <��(9
	 @�� B SCR�SJ,B35)6+#' R�
 SQO#S Rf'�,4)6, O.= R.'b7 R.'8AB/�O#SJ,B35)6+#' � � � � D E � � ��� ?
F Rn, O q =�R�OL1 7 ?�= 35+#7;3k0G1 R�= R.' P,O.= R:1CA 'm7 R.'
7;3 f"/:A�R:+-,�'�9�OLA O � �:,BA�R.'N' R:=K)�+�= O>AB/�O#SJ,B35)6+ R:+ P-3E'>OLW6/QR ?

F R.'�9�OLA O �</D,4A43k'�O.,435)6+#'8) q ,�R:+-1 R.'�'�)�+-,�A�R:9CAB/.' RD+;,B/QR.'8'�1CAb= R.'mh#W�1CA>R.' 7 ?%� R:, 7 ? ] ?N�)�1MA�= OQ9MA4)-7;1�Sp,435)6+Z7�?P1C+xÑ#O.)�+[W�A��#S R OL1Cg<AB/�O#Sp,435)6+#'�9M35)�+rI
+;1 SJ=5/:)6+ RD,8+-1�SJ=5/D)�+�I
+;1 SJ=5/:)6+ �35= RDg;3k'*,�R(7 RH+C) � q A�R:1Cgr9CAB) S R.'4'�1#' SJ) �<9CA>R:+�OL+-,81M+½)�1 7 R:1Cg<9C3K)�+#'!R:+JP2)�3 RÅ7 R�'�)�A4,B3 R � ®�
 D EÂ ® � � 
 
 D E 
 Â ® � )�1 
 
 D E 
 Â ®�® � ? & R.'
9CA4) S R.'4'�1#' + RH'*)6+;,�9�O�'83 �<9#)�A4, OL+-,�'�OL1Mg/:+ RDA4W�3�R.'m)��<+M)�1#'
+C)�1#'
9C= O KJ)�+~'87;1�� OL3K,87"?P1C+x' R:1M35="7 Rb9CA4)-7;1 SJ,43K)�+<9C=K1#'m/:= R P2/�021 Rn=�R.'mA4/�O,SJ,43K)�+#'
'�O.+#'�9C35)6+�7 O.+#' =O?P/:, OL,
h#+�OL= ?
���B� �"��������£(�����:�(� � £ �]��� �:£ ¥ £Q��� 
���� � 	[������£R�:���

F R.'>Ñ,OL)�+~'Q9CAB)-7;1C35, '>=5)�A '>7 R.'>AB/�O#SJ,B35)6+#'nT�O67;A4)6+ IbT�O67;A4)6+ 3K+;,>R:A�PCRD+�OL+-,>7 OL+#'>= Rf' SJ)�=K=53k'*35)6+#'7�?�1C+ +-1�SJ=K/:)�+ OQPCR�S<1C+©+C).j OL1Ê+ R½9�R:1 PCR:+;,�9 O�'r'J?P/ SUT�O.9C9�R:Ax7;1 �<3K=53�R:1 +-1�SJ=K/�OL3KA�RZ'�O.+#'<'�1 q 35A
7�?�35+-,�R:A O#SJ,B35)�+~' OQPCR�S S R �<35=K3 R:1 OQP,OL+-,r7�?PlD,4A�R¾7;/:,�R SJ,4/.' ?mÀ 3K+#'*3 � 35= Rf'*,�+C/�S R.'4'>OL35A>R[7 RJSJ)6+C+�OSdK,4A>RS R.'
35+-,�R:A O#SJ,B35)6+#' O:h#+Z7 R>= Rf'�35+ SJ)�AB9�)6A�R:A�7 OL+~'8= R��<)-7'�:= Ro7 R>,BA OL+~'*9#)�AB,b0G1C3"9#)�1CABA O OL35+~'*3 �x3 R:1Cg
A�RD9CA4)-7;1M35A�RH=�R.'�7;)�+M+C/QR.'!R:g-9�/DA43 � R:+;, OL= R.' ?

7 =



��� �������
	 ��� � ��	m� � � � �
� � �¿��� ��� � ����� � ����� ��� �8��� � ���R
 �©�����
����	 �
� � � 
 
 ����	 �
� 
���
�	 � � ����&'"�� ���������$������� "(����� " � � � ��" ��"#���
��&'�%��� � ����"�� &'�
� +�Ñ#O.)�+�+ R 9 RD1C,[l:,4A>R½A4/ O q '�)�A q /�RD+©A OL3k'*)6+Ð7 R�= OISJ)6+#' RDA�P,OL,B35)�+ 7 R�=O?P/:,BA OL+MW#R:,B/ ? �@=>+ R'*1 q 35,(021 R�7 Rf' Sp)�=5=K3E'�35)�+~' /:= O�'�,43E021 R.'�)�1 7�?�/�SUT OL+CW,Rr7 R SUT OLA4W,R OL1CgZ/:+ R:ABW�3�R.'>7 R�=O?P)�A 7;A�Rr7 R = X7 Î R$# ? �n+Z+ R Sp)�+#'�3E7��:A>RR3 SJ3�0G1 RR= Rf' 3K+;,>R:A O,SJ,43K)�+#'b7 R.'�Ñ,OL)�+~' OQPCR�S>=�R.' +-1�SJ=K/:)�+~' ?�F R.'n7-)�+C+C/ R.'R:g-9#/:A43 � R:+-, OL=�R.'�SJ)�+ S R:A4+ OL+-,�=�R.'�' R�SJ,B35)�+~' R�
 SQO,S R.'R,4)6, O.= R.'r7 R S R.'{9MA4) S R.'B'*1#'x'*)�+-,<3k'4'*1 R.'�7 R

�%�H� # |%7.� R:,�9�R:A � R:,4,>R:+;,
=�R.'�9�O.A O �</:,4AB3E'>OL,43K)�+#'�'�1C3 P,O.+;,>R.'��
�49'����� � � 9'����< ��� 9������ < � ����� �&7:3 � ����� < 9'�

� � � º ±U² �
�

º v
� � � @ ±p² � � @(v ­ ' ¬ " G ­ ¬ $($ F D ' ¬ "(' F � 
)�� � � @

±p²
� � @ v � � � º ±p² � � º v ­ � ¬�� ­ F Z$# �B� 
)� F���� u F)" � ¬ \ � y Æ g��

� � � @
±p²
� � @ v D ­ $ ¬ �%" G � \ ¬ \($ F D \6\ ¬ \ � F � G ­ � ¬ � �QF � 
)� F!��� u � ¬ \ � F � ­ ¬ � � y Æ g��

� � � @
±U²
� � @ v�\�
)� F���� u F * ­ ¬�� � y Æ g �

���
	 <��(9 	 @�� B SCR�SJ,B35)6+#'%R�
 SQO,S R.'8,B)�, O.= R.'b7 R.'�9CAB) S R.'4'�1#'>7 R]7;3 f"1#'�35)6+#'n/:= O�'*,B3E021 R.'!R:,b7�?�/�SUT OL+CW,R
7 R S�T�OLABW#RH9#)�1CAo7 R.'�35+-,�R:A O#SJ,B35)6+#'�Ñ,OL)6+�I�+-1�SJ=5/D)�+ ?
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� ��� º ±U² �
� @ v � � � @

±U²
��� º v

�;¬ \(" G � ¬ �(��\ F D � ¬�� ­ � F � 
 � F���� u F � ­ ¬�� � y Æ g �
� ��� º ± ² �

� @ v�\ ¬�� �(' F ± �(# % � � 
)� F!��� u F * ­ ¬�� � y Æ g��
F O�h#W�1CA>R 7 ? @ �<)�+-,4A>RR=�R SJ) �<9#)�A4,>R�� R:+-,�7 R S R.'o' R�SJ,B35)6+#' R�
 SQO#S R.'8,4)6, OL=�R.' R:+½��)6+�SJ,B35)�+ 7 R

=@?�3 �<9M1C=E'�35)�+x7;1[Ñ,OL)6+½35+ SJ3E7 RD+;,�7 OL+#'�= RoA4/J��/:A>R:+-,43 RD=�7-1�= O q )�A OL,B)�35A>R ?
� 
���
�� � ������� �)�+� �(� ����� � "������

S2)�3K, � µ � µ = OR' R SJ,43K)�+ R�
 SQO#S Rb,4)6, O.= R(7 RH= O SJ)6=5=K3E'*3K)�+<Ñ,O.)�+<I�+;1�Sp=5/:)6+ ? S23�1C+[Ñ,OL)�+ 'J? OL9C9CAB) SUT R7�?�1C+<+-1�SJ=5/D)�+xXQ1C+ RÅ7;3E'�, OL+ S Rn3K+;��/:AB3 R:1CA>RbX u v�� ��� � �� � OL=5)6A�'
35=#j O(7;3 f"1#'�35)6+[7;1<Ñ,OL)6+JO PCR S 1C+ R7;3k'*,4AB3 q 1M,435)6+ OL+CW61C= O.35A>Rn3k7 R:+-,43E021 R�X�S R:=K= R�7 R�= OH7;3 f"1#'*3K)�+�=53 q A�R ? & R�Sp3#'*3KW�+C3 h�Rb0G1 R8=@?�)�+ SJ)6+#'*3k7��:A>R= R�Ñ,O.)�+ R:,�=�R�+;1 SJ=5/:)6+ SJ) � � Rm=K3 q A>R.' ? Yn)6A � O.= R�� RD+2, � S R:, RD+ P-35AB)�+C+ R�� R:+-, S�T�OL+CW,Rn=�R.'�9CA4)69CA43K/:,4/.'7 R.'
9�OLAB,43 SJ1C= Rf' =�R Sp)�+#'�,435,B1�OL+-, � +C)�1~'8+ Rn9MA�R:+C)6+#'89�O6'�R:+ Sp) �<9C,>R S R.' SUT�O.+CW#R�� R:+-,�' � �<3E'mXH9�OLAB,= Rf'��<)-7-3ih SQO.,43K)�+#'�7 R�� O�'4' R ?�F R.'�A4/�O,SJ,43K)�+#'N7 R�7;3 f"1#'*3K)�+R/D= O�'�,43k0G1 R � � �
� � RD,m7�?�/�S�T�OL+CW,R�7 R!S�T�OLABW#R �� � ,�� � 9�)Ò'4'$�.7 R[1C+ R���A O#SJ,B35)6+ A�R:= OL,B3 PCRr7;1¿9CAB) S R.'4'�1#'R,4)6, O.=8/:W OL= RxA�R.'�9 R SJ,43�PCR�� R:+2,oX � �'�
% � µ � µ R:,� � ,�� % � µ � µ � OQPCR�S � µ � µ v � �
� G � � ,�� ?
�e)61C,�Rf' =�R.' SJ)6=5=K3E'*3K)�+#' R:+;,BA�R�1C+�Ñ,O.)�+ R:,N1C+�+-1�SJ=K/:)�+]'*)6+;,
,4A OL3K,4/QR.'N7 R�� OL+C3 �:A�R
9�R:A4,B1CA q OL,43�PCR ?

À 9CA(�.'m= O�SJ)6=5=53k'*3K)�+ � = O>9�)Ò'*3K,435)6+ R:,
=@?�3 �<9M1C=E'�3i)6+�7;1x+;1�Sp=5/:)6+r'*)�+-,mh#g-/QR.'
XQ=�R:1CA P,OL=�R:1CA OL+-,4/DA43 RD1CA�RX>= O Sp)�=5=K3E'�35)�+ ?�F R.'m+;1�Sp=5/:)6+#'e/ P2)�=51 R:+;,N7 O.+#'�= R �x35=53�R:1�SJ) � � R
'p?P3K=;+�?�j O P,O.35,m9�O6'
7 R�Ñ,OL)�+~' ? § O.3E' �SJ)6+;,BA OL3KA�R�� R:+;,�OL1CgZ+;1 SJ=5/:)6+#' � = Rf' 3 �<9C1C=k'*35)6+#'�7 R.'�Ñ,OL)6+#'H'*)�+-,��<)-7-3ih#/QRf' R:,>= RD1CA�'�,4A O:s�R�SJ,B)�35A>R.''*)6+;, SQOL= SJ1C=5/ R.'�R:+[��)�+�Sp,435)6+ 7 R.' SUT OL+CW,R�� R:+-,�'
9CA4)�P2)-021C/.'�9�OLA>=�R.'!SJ)6=5=53k'*3K)�+#' OQPCR�S>= R.'8+-1�SJ=K/:)�+#'
7;1 �<35=K3 R:1 ? & R:,B,�R �</:,BTC)-7 R>9�R:A(� R:,b7�?-R<f R�SJ,B1 R:A�7 R.'n'�3 �r1C= O.,43K)�+#'
+;1 �x/:A43k0G1 Rf' A OL9C3k7 R.'�,4)61C, RD+O#S SJ1 �r1C= O.+;,b1C+ Rx'*, OL,43k'*,B3E021 Rr'*1 
¾'�O.+;,>R�9#)�1CA(= R SQO.= SJ1C= 7 R.'>) q ' R:A�P,O q = R.'>=K35/QR.' OL1 Ñ#O.)�+ ? S23N)�+,4A OL3K, OL3K,�7 R�� OL+C3 �:A�R�+C)6+<9�R:A4,B1CA q OL,43�PCR�= R.'m/QP �D+ R�� R:+-,�' SpA4/�O.+;,�7 R.'mÑ,OL)6+#' � 35=C� OL1~7;A O.35, O#SQSpA4)%dK,4A>R7 R
� O%KJ)6+ SJ)6+#'*3k7;/:A O q = R
=�R�,>R��<9#'"7 R!S OL= Sp1C=CO:h#+r7 R
9#)2'4'�/.7 R:A�1C+(+C) � q A�R�'�1 
['>OL+-,m7 R�Ñ,O.)�+#'�9#)61CAR<f R�SJ,B1 R:A�1C+ R O.+�OL=KjC' R('*35W6+C3ih SQOL,B3 PCRH7;1JSJ) �<9#)�AB,�R�� RD+;,�7 R.'8Ñ,O.)�+#'b7 OL+~' = O � O.,43 �:A�Rb+;1 SJ=5/�O.35A>R ?
����� ���Q���������:��� �<�n�
	>£(�R�½�

& ) � � R½+C)61#'�=O?AOQP2)�+#'r9CA4/.' R:+-,4/�9CAB/�SJ/.7 R�� � RD+;, � = Rf'¾Ñ,O.)�+#'JSUT�O.A4W6/.'<9�)Ò'*3K,43 PCR�� R:+-, � � � �' R�� q =�R:+-, SJ)�+#'�,43K,41 R:A[1C+ q )�+ �x)LjCRD+ 9#)�1CA[) q ,�R:+M35AZ7 R.'<35+-��)�A � OL,43K)�+#'x'*1CA[= O AB/:W�3K)�+ 7 R:+#' R
7 R.'�SJ)6=5=K3E'*3K)�+#'b+;1�Sp=5/:)6+½Ib+C).j OL1 R:+ A O.3E'*)6+ 7 R�=�R:1CA>=K3 q A>RR9�O.A SJ)61CA�' �<).jCR:+Z'*1 
¾'�O � � R:+-,�=5)6+CW
9#)�1CAH/QP-35,>R:Ab7�?�35+-,�R:A OLW�3KA RD+#'*1C3K,�R O PCR SÅ=�R&�<3K=53�R:1 ? & Rr'*)6+;,H��O.9C= O.+ R:,>Y R:=E'�)�+ 021C3�=�R.'�9CA�R��x3 R:A '9CAB)�9#)2'$�:A�R:+-,�= OH9#)2'4'�3 q 3K=53K,4/o7 R ��)6A � O.,43K)�+x7�?P1C+ R>9CT�O6' R�SJ)6+#7 R:+~'*/QRH7 RnÑ,OL)6+#'�7 O.+#'8= R.' SJ)�=K=53k'*35)6+#'
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7�?�35)�+~'Q=5)61CA�7M'��%Y O F"$CM:� ? � R.'Q/:,B1#7 R.'>9#)2'�,4/:AB3 R:1MA�R.'(X�=@? OL3k7 Rr7;1 �<)-7'�:= RrY O � q 1;I ��)6+�OfI F O�'�35+C3K)� F � � |%7��@� 7 Rr= O�,BTC/:)6A43 Rr7 R.'n9�R:A4,B1CA q OL,43K)�+#' SUTM35A O.= R.'H�%� L � |�]L� R:,(7;1 �<)-7��:=�R�7�?�/�S�T�OL+CW,Rr7�?P1M+q )2'�)�+Ð�iS & } |S]6� �<)�+-,4A>R:+;,(021 R<=�R.'RÑ,OL)�+~' < � � B '*1 q 3E'B' R:+-,�1C+ 9#)6,�R:+-,43�R:=8AB/:9C1C=k'*3i�b=K/:W#RDA�7 O.+#'
= R �<35=K3 R:1 R:,�+ R<9�R:1 PCR:+-,R9�O6' Sp)�+#7 RD+#' R:A ? N O.A SJ)�+-,4A>R � =�R.' O.+;,B35Ñ,OL)6+#'r'*)�+-,r'*)61 �<3k'RX½1C+ ��)�AB,9#)�,>R:+;,B3 R:= OL,B,4A O,SJ,43 �
7 OL+#'�= R �<3K=53 RD1 ?� OL+~'8= R��<)-7��:=�Rb7 R>�bj;+�O �<3E021 R>¦b1�O.+;,B3E021 Rb§½)�=K/�SJ1C= OL35A>R � =�R.'mÑ#O.)�+#'�' R>9MA4)�9 OLW#RD+;,�7 OL+#'81M+9#)�,>R:+;,B3 R:=:SJAB/:/H9�OLA>=O?'R:+ P-35A4)6+C+ R�� R:+-,
+;1�Sp=5/�O.35A�R q O6'*/]'*1CA>=�R �<)-7��:=�R L §$� � S & } |�]��@� � S & } |CM.��?
F ?AO.9C9CAB) SUT R]7 RRS S�T�O�f�+ R:A!R:, OL= ? A>R:9#)2' R('�1CA�=@?-R:g;,>R:+#'�35)�+¾7;1��<)-7��:=�R>7 R S�T�O �x9 �<).jCR:+x7 R>,�j-9�R
� OL= R SUÑ,O>7 R>S � <�7CB XRS � <@�CB ? �@=k' R��<9C=K)�3�R:+;,"=@?�3 � O.W#R
,4A O�7;3K,435)6+C+ R:=K= R�7�?P/�S�T�O.+CW#R.'N7 R �</.'�)�+#'�9#)61CA7;/�SpA435A>Rn=O?P3K+;,>R:A O,SJ,43K)�+x7 R.'�T O�7;AB)�+#' ?�F R.' P,OL= RD1CA�'�7 R.'!SJ)6+#'*, OL+-,�R.'�7 R�SJ)61C9C= O.W#R(7;1��<)-7��D= R L §$�'*)6+;,�9MA43E' R.'�/DWCOL=�R.'�X S R:=K= R.'N7 RH=@?'RD+#' R�� q = R OL9M9 RD=5/ ��§ = 7 R(S SUT O^f"+ R:A!R:,�0G1M3 SJ)6A4A�Rf'*9#)�+#7[XR1C+ R/.021�OL,B35)6+¿7�?P/D, OL,]7;)�1 S R[7 R<= O � O.,43 �:A�R�+-1�SJ=K/�OL3KA�R ? S OL+#'H9�)6,�R:+-,43�R:= � =�R.'QÑ,OL)6+#'�'*)6+;, SJ)�+~'*3E7-/:A4/.'SJ) � � Ro7 R.'89�O.A4,43 SJ1C=�R.'�=K3 q A>R.' � 35=E'�' R(7;/:9C= O#S R:+-,�7-)�+�S R:+[=53KW�+ R(7;AB)�3K,�R(7 OL+~' =�R��<35=K3 R:1 ?
����D � 	�� ��� �<� �x�:� �x� �:£ � �n�!�R�[£(����� �x���J��£

F O)� ODs4)�A43K,4/�7 R.'�SJ)�=K=53k'*35)6+#'�T�O67;A4)6+�I�T�O67;A4)6+<9CA4)-7-1C3E'>OL+-,81C+rÑ,OL)�+x3 �<9C=K3E021 R:+2,�7;3KA�R�Sp,�R�� RD+;,1C+ R(A4/.'�)�+�O.+�S Rr7 RD=5, O�)�1�1M+½9C3K)�+�9CAB) PCRD+�OL+-,b7 RR= O<7;/.'�35+-,4/:W6A O.,435)6+�7 R(= O�A4/.'�)�+�O.+�S R]7 R:=5, O ?�F O7;1CAB/QR(7 R�P;3�RH7 R S R:,B,�R>AB/.'*)6+�OL+ S R R.'�,b7;)�+ SÅ1M+½9�O.A O � �:,4A>R>3 �<9#)6A4, O.+;, ?
� 
���
�	 �%��&'��� ��� �����%� � �)��� &����+����"��	� �%����� ��& ����� &'��� � ��� �
	���� &

N R:+#7 OL+-,>=5)6+CW�,>R��<9#' � )�+ O�9�R:+#'*/r021 R(= O<7;1MA4/QRr7 R P;3�R�7�?�1C+ R(A4/.'�)�+�O.+�S RcW 7 R � O�'B' R�
 �
7;/:9�R:+~7 OL3K,
7 R8=O?'R.'�9�O#S R�7 R.'�9CT�O6' R.'
7;3k'*9#)�+M3 q =�R89#)�1CA�'>O>7;/.'�35+-,4/:W6A OL,B35)6+ ? § O.3E' � 3K= On/D,4/�7-/��<)�+-,4AB/�%� À Y |,KL� � À � & |CMp� 021 R S R:,B,�RrT;j-9#)�,4T �.' Rr+�?P/D, OL3K,�P#O.=53k7 R<021 Rr9#)�1CA]7 R.'QAB/.'*)6+�OL+ S R.'Q9#)Ò'4'*/f7 OL+-,1C+ R(7;1MA4/QR(7 R�P-3 R>=K)�+CW61 R ?

F O�7;1CAB/QR<7 R P;3�R<7"?P1C+ RrA4/f'*)�+ OL+�S R¾7 R:=5, O�9�R:1C,(l:,4A>R S OL= Sp1C=5/QRr7 R<= O�� O%Kp)�+Ê'*1C3�P,OL+-,�R ? & )�+-I'*3k7;/:AB)�+#'<7 R:1Cg¿9�O�021 R:, '�7"?P)�+~7 R.'�A>R:9CA4/f' R:+-, O.+;,�A>R.'*9�R�SJ,B3 PCR�� R:+;,H1C+©9M35)�+ R:,r1C+©+;1 SJ=5/:)6+Ê0G1C3
7;3 f�1~' R:+-, ?�F RH9CAB) S R.'4'�1#'b7 R(7;3 f"1#'�35)�+JR.'*,�AB/:W�3�9 OLAb=@?P/f0G1�O.,43K)�+[7 R F 3K9C9 � O.+C+;IBS SUT-Ô�35+MW#R:A �

� v�� G � � Æ �
�b+ SQOL= SJ1C= RN= O�9CA4) q O q 3K=53K,4/�
 � _O^ ¬ z d�
�7 R�,4AB)�1 PCR:A�= O 9 OLA4,B3 SJ1M= R�7;3 f"1#'�/QR RD+Rg(X =O?P3K+#'*, OL+-,�, ? N 1M3E' �)�+ 7;/:,>R:A �<3K+ Rb= RH,�R��x9#'�9#)�1MA>021 RH= R � O.g;3 ��1 � 7;1½9 O�021 R:,b7�?�)�+#7 Rf' 9�O6'4' R R:+[g R:, S R:=K1C3�9#)61CA

021 RH= RH9�O�021 R:,b7"?P)�+~7 R.'89�O6'4' R]'�O.+#'>7;3 f�1~' R:A ?�F RR7-/�SQOL= OLW,R RD+;,BA�R>=�R.'�7 R:1Cgx,�R��<9~' SJ)6A4A�Rf'*9#)�+#7ZX= O�7-1CA4/QR(7 R�P-3 RH7 RQ= O{AB/.'*)6+�OL+ S R(7 R:=5, O ?N�)�1MAn1C+ RQAB/.'*)6+�OL+ S R(7 R>��)�A � RH�8A�R:3K,*IO�©35W6+ R:A � )�+ O q )�1C,B35,oX �
7�]
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�<v � !� � v � ��g '

_�� D � �pd � G � �� g �
OQPCR�S � ��� =�76¼ §LR$# � = OR= O.A4W#RD1CAb7 RH= ORAB/.'*)6+�OL+�S R � R:,�� ��� =��A76�%7 Î R # ?

� 
���
�� � "�&'"���� ��&'���-"#�'����� ��� � "�����&'��*

N�)�1MA�= O�7;/.'*3K+;,B/:W�A OL,B35)�+(7 R
= O8A4/.'�)�+�O.+�S R�7 R:=K, O � � ?eL O.+#7;AB1C9<� LnÀ Y M.|L� 1C,43K=53k' Rm1C+ R�RDg;9CA>R.'4'�35)6+7;/:9�R:+~7 OL+-,�R(7 RH= O � O6'4' R �
� v u _ F º t@du _ FJ�Jd � �

)��JF º t R.'�,n=O?P3 �<9C1C=k'*35)6+[7;1�9C3K)�+ 7 O.+#'n=�RRA4/p��/:A�R:+-,43�R:=�7 R�A�R:9#)2'o7 R�= O�A4/.'�)�+�O.+�S Rr7 RD=5, O R:, FJ�
� =�� = @ ��� ± � � 7 7 M §LR$#&%�S ? � ��R.'�,>= O�= OLABW#R:1CAÅ7 R�= O<A4/f'*)�+ OL+�S Rr7 R:=5, O<7;)�+-,H= O P,O.= R:1CA R.'*,H7 R=�76¼ §LR$# ?

F O{��)�+ SJ,43K)�+ u _ F�d R.'�,b7;/Jh#+C3�R>9�O.A+�
u _�F�d8v F �* ºº ¸ 1 . G * ºº � 1

� G ­
OQPCR�S F���v �Z # � �	� È � 7��6$ §LR$#&%�S R:,�FC��v �Z # * � � È � � =:$ §LR$#&% S ?

� 
���
�	 
$����*�"�&'"����-�(�

F Onh#W�1CA>R 7 ?AK �<)6+;,BA�Rm=�R.' P#O.= R:1MA�'�7 R8= On7;1MA4/QR�7 R8= O AB/.'*)6+�OL+�S R�7 R:=K, O�) q ,>R:+-1 R.' O PCR S =�R.'�7 R:1Cg9�O.A O �x/:,4AB3E'�O.,43K)�+#'�9MA4/�SJ/f7 R:+-,�R.' R:,�S RD=5= Rf'�) q ,>R:+;1 R.'�9#)�1CA�= R�SQO�'
7�?�1C+ R8AB/.'*)6+�OL+ S R>7 R�= OLABW#R:1MA�h#g R
7 R =�76¼ §LR$# ?� + R(9CA�R��x3 �:A>R�OL9C9MA4) S�T R SJ) � � R�S R:=K= RH7 R L OL+#7;AB1C9 7;)�+C+ RR1C+ Rr7-1CA4/QR]7 R P-3 R(,4A(�.' W6A O.+#7 R9#)�1CAN1C+ R8AB/.'*)6+�OL+ S R�7 RD=5, O�7 R�� O6'4' Rm� O.3 q =�R � 9C1M3E' R:=5=�R
7;/�SJAB)%dK, O PCR S =O?AO.1CW � RD+;, OL,43K)�+H7 R�= O � O�'4' R ?� + RH' R�SJ)6+#7 R OL9C9CAB) SUT R�SJ) � � R!S RD=5= Rb7-1[7;/:9CT O�'�O.W#RHA�RD9�)Ò' RH'�1CA�1C+ S OL= Sp1C=�OL+ OL=5j-,43k0G1 R>7 R��
021C3 O q )�1M,435,oX�1C+ R(7;1CAB/QRH7 R�P-3 R S R:+-,4AB/QR O.1C,4)61CAo7 RH= O � O�'B' R�� � � =�� 7�� 7 Î R$# ?
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	 <��(9 	 @�� B �b1CA4/QRÅ7 R P-3 Ro7 R>= OHA4/.'�)�+�O.+�S R(7 R:=K, OH) q ,>R:+;1 Rn9#)�1MA>7;3 f"/:A�R:+-,�'m,�j-9 Rf'87 R>9 OLA O �</JI
,4AB3E'>OL,43K)�+ ?
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� �r�:¥ 	[�:£H���:�R�½� � ��� �

� OL+~' S RH9�O.A O.W�A O.9CT R � +M)�1#'�9CA4/f' R:+-,4)6+#'8= R.'
9CA43K+�SJ3K9�OL1CgrA4/f'*1C=K, OL, '�7 R.'�'�3 �r1C= O.,435)6+#'�) q ,�RD+;1#'OQPCR�S�= O PCR:A�'�35)6+ '�, OL+~7 OLA 7 7"?%�4¦o§�� ? Yn)61#'Q=�R.' SJ) �<9�O.A4)�+~' OQPCR�SR=�R.')� R.'*1CA>R.' R:g-9#/:A43 � R:+-, O.= RD'�%� O�� |,K�� R<f R�Sp,41C/QRf' OL1 F O q )�A OL,B)�35A>R�Y O.,43K)�+�O.=mS OL,B1CA4+ RH9CA(�.'�7;1Z'*9�R�Sp,4A4) � �:,BA�RHSJN�O�S � 9�OLAb= OSJ)6=5= O q )�A O.,43K)�+���O.);S RD+ =D|�|,K ?
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�	 ��� � ���������%��� � " � ��� �)�(� � ���
����� � ��� �,��&'��� ������������� ����*)&'�����	� �'� �(�
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F R.'nAB/.'*1C=K, O.,�'�) q ,>R:+;1~'n9#)�1CA>=�R.'�' R SJ,43K)�+#'!R�
 SQO#S Rf'�7;)�1 q = R�� RD+;,�7;3 f"/:A>R:+;,B3 R:=K= R.'�7 RR9MA4)-7;1�S�I,43K)�+[7 R>9C35)6+#'�=K)�A '87 RbA4/�O,SJ,43K)�+#'
35+#7-1C35,>R.'m9�OLA�9CA4)6,4)�+~'�'*1CA�SJ3 q =�Rb7 R�SQO.A q )�+ R>9#)�1CAb7 Rf' /D+ R:A4W63 R.'
35+ SJ3E7 RD+;,>R.'87 R =6�A7 Î R$# � =�� @ Î R$#�R:, 7-�A@ Î R$# '�)�+-,n9MA4/.' R:+;,B/.'8'�1CAb= R.'mh#W�1CA>R.' 7 ?NMÒ��7 ?¶$ R:, 7 ?%| ?

F R.'H'*3 ��1C= OL,B35)�+~'nX =�� 7 R:, =��A@ Î R$# A�R:9MA4)-7;1C3k' R:+-,HX<= O���)63E' R:+ O �x9C=53K,41#7 R�R:,�R:+½��)6A � R(= R.'
7;)6+C+C/QR.'!R:g-9#/:A43 � R:+-, OL=�R:' ?

F R¿'*9�R�Sp,4A�R ) q ,�R:+-1¨X 7-�A@ Î R$# '*)61#' I R.'�,43 � R½��)�A4,>R�� R:+-,r= O 9CA4)-7-1�SJ,43K)�+Ð7 R ®��¨9#)�1CAZ= R.'
3 �x9C1C=E'�35)6+#'8'�1C9#/:A43�R:1CA�Rf'�X ¼;�A@ Î R$#&%�S ? & R:9�R:+#7 O.+;, � = O�9�R:+;,>R R.'�,!R:+JO#SQSJ)6A�7JO PCR Sn= R.'�� R.'*1CA>R.' ?S23>)6+ SJ) �<9 OLA�RZ= R.'�,4AB)�3k'<'*9�R�SJ,BA�R.' � =�R.'<' R�SJ,43K)�+#' R�
 SQO#S R.'�'�)�+-,[' RD+#'*3 q = R�� R:+;,(3E7 RD+;,B3E021 R.'
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7 R(��OL);S < S R:A SJ= R B ?
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 SQO,S R>7-)�1 q =�R�� R:+-,
7;3 f"/:A�R:+-,43�R:=5=�R.'�7 R>9CAB)-7;1�SJ,B35)�+¾7 RH® � X ]2¼ � 9�)61CA�= OA4/ O#SJ,B35)�+ �O� & < 9 � gM®�� B X =�� @ Î R$# < =535W6+ RH+C)�3KA�R B Sp) �<9�O.A4/QR OL1Mg � R.'*1CA>R.'
7 R(��OL);S < S R:A SJ= R B ?
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s41#'B0G1�?¶X ¼;� K Î R$#&%�SH7�?�3 �<9M1C=E'�35)�+ ?2À 1Z7 R:=kX � = Ro+C) � q A�RÅ7 RH9C35)6+#'89CA4)-7-1C35, '%R.'�,n9MA4)�9#)6A4,43K)�+C+ R:=�X=@?�/:+ R:ABW�3�R>35+�Sp3E7 R:+-,�Ro7;1[9CAB)�,4)6+ ?
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	 <��(9 	 @�� B SCR�SJ,B35)6+ R�
 SQO,S R>7-)�1 q =�R�� R:+-,
7;3 f"/:A�R:+-,43�R:=5=�R.'�7 R>9CAB)-7;1�SJ,B35)�+¾7 RH®��½X ]2¼ � 9�)61CA�= OA4/ O#SJ,B35)�+ �O� & < 9 � gM® � B X 7;� @ Î R$# < =535W6+ RH+C)�3KA�R B Sp) �<9�O.A4/QR OL1Mg � R.'*1CA>R.'
7 R(��OL);S < S R:A SJ= R B ?
� �:5 7:9 � 9��87���� 5

F R.'nAB/.'*1C=K, O.,�'�) q ,>R:+;1~'n9#)�1CA>=�R.'�' R SJ,43K)�+#'!R�
 SQO#S Rf'�7;)�1 q = R�� RD+;,�7;3 f"/:A>R:+;,B3 R:=K= R.'�7 RR9MA4)-7;1�S�I,43K)�+ 7 RR9C3K)�+#'b=5)�A 'n7 RRA4/ O#SJ,B35)�+~' 3K+#7;1C3K,�R.'89�O.A>9CAB)�,4)6+#'>'�1CA Sp3 q =�RR7 RR9C=K) � q 9#)�1CAH7 R.' /D+ R:A4W63 R.'
35+ SJ3E7 RD+;,>R.'87 R =6�A7 Î R$# RD, =��A@ Î R$#Ï'*)6+;,b9CA4/f' R:+-,4/.'�'*1CAb= Rf' h#W61CA�R.' 7 ?�=:¼ R:, 7 ?�=#=,?N�)�1MA½1C+ R /:+ RDA4W�3�R�35+�Sp3E7 R:+-,�R 7 R =��A7 Î R$# � )6+�SJ)�+~'*, O.,�R¿7 R:1Cg W6A O.+#7 R.'[,�R:+#7 OL+�S Rf' ?bÀ 1;I7 R.'B'*)61#'n7 R ¼-�A@ Î R # R:+[3 �<9C1M=E'*3K)�+ � = O�' R�SJ,B35)6+ R�
 SQO,S R R.'*,�9C=K1#' q O6'4' R]0G1 R S R:=5=�R�� Rf'*1CAB/QR ? N OLASJ)6+;,BA�R � OL1;I 7 R:=kX�7 R ¼;� @ Î R$# 7�?�3 �<9C1M=E'*3K)�+ � = OR��)�A(� R�R:,n=O?AO �<9C=53K,41#7 R>'�)�+-, R:+ q )6+ O#SQSJ)6A�7 OQPCR�S= Rf'�7;)�+C+M/QR.' R:g-9#/:A43 � R:+-, OL=�R.' ?

À =6�A@ Î R$# 7�?P/:+ R:A4W63 RR3K+�SJ3k7 R:+-,�R � = O¾9MA4)-7;1�Sp,435)6+ 7 R<®�� Rf'*,('*1CA>R.'*,B3 �</ RR'�1CAH9CA O.,43k0G1 R�� R:+-,,4)61C,�R(= ORW O � � R R:+[3 �x9C1C=E'�35)6+ ?CF O]��)6A � R Rf'*, SJ)6TC/:A�RD+;,>R�OQPCR�Sn= Rf'�� R.'*1MA�R.' ?& ) � � R89#)�1CA�= O Sp3 q =�Rb7 R SQOLA q )�+ R � = OÅ9MA4)-7;1�Sp,435)6+<7 Rn9C3K)�+#' R.'�,
9CA4)69�)6A4,B35)�+M+ R:=5=�RbXQ=O?P/:+ RDA4W�3�R35+ SJ3E7 RD+;,>RH7;1[9CA4)6,4)6+ ?
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7 R(��OL);S < S R:A Sp= R B ?

���
	 <��(9 	 @�>C>CB SCR�Sp,435)6+LR�
 SQO,S RH7;)61 q = R�� R:+-,�7;3 f�/DA�R:+-,43�R:=5=�R.'87 RH9CAB)-7;1�SJ,B35)6+ 7 R�® � X ]Ò¼ � 9#)61CA= ORAB/�O#Sp,435)6+ ��Z � N q < 9 � gM®�� B X =6�A@ Î R$# < =K35W6+ R>+C)635A�R B SJ) �<9�OLAB/QR OL1Cg � R.'*1CA>R.'
7 R(��OL);S < S R:A Sp= R B ?
76|



��� �������
	 ��� � ��	m� � � � �
� � �¿��� ��� � ����� � ����� ��� �8��� � ���R
 �©�����
����	 �
� � � 
 
 ����	 �
� ��� � 7:< � �����

F R.'8A4/f'*1C=K, OL, '8) q ,>R:+-1#'!OQPCR�Sn�4¦o§�� 9#)�1MAn=�R.'8' R�SJ,43K)�+#'�R�
 SQO#S Rf'87;)61 q = R�� R:+-,
7;3 f"/:A>R:+-,43 RD=5= Rf'
7 R[9CAB)-7;1�SJ,B35)�+ 7 R�®��©'�)�+-,<7 R � OL+C3 �:A�RrW�/:+M/:A O.= R R:+ q )�+ O,SQSJ)6A�7�OQPCR�Sr= R.'&� Rf'*1CA>R.' R:g;9#/:AB3iI
� R:+-, O.= R.'�7 RR= O SJ)�=K= O q )6A OL,B35)6+ � O.);S ?�F R.' O �x9C=53K,41#7 Rf' R:,n=�R.' ��)6A � R.' RD+���)�+ SJ,43K)�+ 7 R�=O?P/:+ RDA4W�3�R35+ SJ3E7 RD+;,>RR7-1�9CA4)6,4)�+ )�1 7 RR= O SJ3 q =�R('*)�+-, q 3�R:+½A>R:9CAB)-7;1C35,>R.' ? �n+�9�R:1M, R:+ Sp)�+�SJ=K1CA�R]0G1 RR= OrA�RJI9CAB/.' R:+-, O.,43K)�+x7 R.' �</ SQOL+C3k' � Rf'�7 R�9CA4)-7-1�SJ,43K)�+x7 R.'m9C3K)�+#'�O�7-)�9C,B/QR>7 OL+#'m= R �x)-7��:= R R.'*, SJ)�ABA�R�SJ,>R ?
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F R.'nAB/.'*1C=K, O.,�'�) q ,>R:+;1~'n9#)�1CA>=�R.'�' R SJ,43K)�+#'!R�
 SQO#S Rf'�7;)�1 q = R�� RD+;,�7;3 f"/:A>R:+;,B3 R:=K= R.'�7 RR9MA4)-7;1�S�I,43K)�+[7 RnÑ,OL)6+#'�=K)�A '87 RbA4/�O,SJ,43K)�+#'m3K+#7;1C3K,�R.'�9 OLA89MA4)�,B)�+#'�'�1CA SJ3 q = Rb7 R SQOLA q )�+ R>9#)61CA�7 Rf' /D+ R:A4W63 R.'
35+ SJ3E7 RD+;,>R.'m7 R =�� 7 Î R$# ��=��A@ Î R$#�RD, 7-�A@ Î R$# '*)6+;,�9CA4/.' R:+-,4/.'
'*1MA8= Rf'eh#W�1MA�R.' 7 ? =e7;� 7 ? =D� R:, 7 ? =<] ?

F R.'H'*3 ��1C= OL,B35)�+~'nX =6�A@ R:, 7-�A@ Î R$# A�R:9CAB)-7;1C3k' R:+-, q 3�R:+½= Ox��)6A � R(7 Rf'Q'�9�R�SJ,4A>R.' R:g-9#/:A43 � R:+;I
, O.1Cg ? & R:9�R:+~7 OL+-, � = O{9MA4)-7;1�Sp,435)6+ 7 R�� � Rf'*,H'�1CA�R.'�,43 �</QRH7�?-R:+ P;3KA4)�+[1C+½� O,SJ,�RD1CA>7 R:1CgZ7��.'b0G1 R=@?�3 �<9M1C=E'�35)�+x7;/:9 O�'4' R ¼;�A@ Î R$#&%�S ?
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 ����	 �N�)�1MA>1C+ R�/:+ R:A4W63 RR3K+�SJ3k7 R:+-,�R(7 R =6�A7 Î R$# � +C3m= O]��)6A � R(+C3�=O?AO �<9C=53K,41#7 RH'*)6+;,�Sp)�A4A>R�SJ,>R.' ? �b+A�R�� OLA 0G1 R �<l�� R�1C+ R OL1MW � R:+-, O.,43K)�+(7 R8= On' R�SJ,B35)�+�R�
 SQO,S Rm9#)�1CAN1C+ R83 �<9C1C=k'*3K)�+�SJ) �<9CAB3E' R:R:+;,BA�R
¼;� @#@ R:, ¼-�NM Î R$#&% S OL=K)�A '�0G1 Ro=@?P)6+ OL,B,�R:+~7 RDg;9#/:AB3 � R:+-, O.= R�� RD+;,�1C+ RH7-3 �<3K+;1C,B35)6+ R:g;9#)6+ R:+-,43 RD=5= R ?Om+ SJ) �x9�OLA OL+-,�=�R.'
7;3 f"/:A>R:+-,�'
'*9�R�SJ,BA�R.' � )�+<A>R�� OLA 0G1 R81C+ R OL1CW � R:+-, OL,B35)6+�3 �<9#)�AB, O.+;,>R>7 Rb= O9CAB)-7;1�SJ,B35)�+¾7 R�Ñ,OL)�+~' � 7"?'R:+ P;3KA4)6+�1C+�)6A�7;A>R>7 R�W�A O.+#7 R:1MA � R:+-,4A�R S�T�O60G1 R�/D+ R:A4W63 R�3K+�SJ3E7 R:+;,>R ? & R�SJ335+~7;3E021 R81M+ R8��)�AB,�R�7-/:9�R:+#7 O.+�S Rb7 R�= On9CA4)-7-1�SJ,43K)�+r7 R�Ñ,O.)�+#' R:+R��)6+�SJ,43K)�+]7 R�=@?�/:+ R:ABW�3 R�7;3k'*9#)�+M3 q =�R
7 O.+#' =�R.'!SJ)6=5=53k'*3K)�+#'
+;1�Sp=5/:)6+�I
+-1�SJ=5/D)�+ ? O + R<f R:, � = R.'
Ñ,OL)�+~' 9#)2'B' �.7 R:+;,b1C+Z' RD1C35=!7 RH9CA4)-7;1 SJ,43K)�+/:=�RQP2/�7 R =6�A@6$ Î R$# � Sp)�+-,4A O.35A>R�� R:+-, OL1Cg�9M35)�+~' < 7 Mf| §LR$# B ? �@=k'm'*)6+;,�7;)6+�S 9MA4)-7;1C3K,�'
'*)61#'�=�Rb' R:1M35='�O.1;��X 7;� @ Î R$#Ï7�?�/:+ R:ABW�3 Ro35+�SJ3k7 R:+-,�Rb9#)�1CAb= R.'89MA4)�,B)�+#' ?
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F R.'nAB/.'*1C=K, O.,�'�) q ,>R:+;1~'n9#)�1CA>=�R.'�' R SJ,43K)�+#'!R�
 SQO#S Rf'�7;)�1 q = R�� RD+;,�7;3 f"/:A>R:+;,B3 R:=K= R.'�7 RR9MA4)-7;1�S�I,43K)�+ 7 RHÑ#O.)�+#'b=5)�A 'n7 RQAB/�O#Sp,435)6+#'�35+#7;1M35,�Rf'89�OLAb9CA4)6,4)6+#'>'*1MA SJ3 q = RÅ7 RH9C=5) � q 9#)61CAH7 R.'8/D+ R:A4W63 R.'
35+ SJ3E7 RD+;,>R.'87 R =6�A7 Î R$# RD, =��A@ Î R$#Ï'*)6+;,b9CA4/f' R:+-,4/.'�'*1CAb= Rf' h#W61CA�R.' 7 ?�=Q@ R:, 7 ?�=QK ?& ) � � R>9#)�1CAH= O SJ3 q = R(7 R SQO.A q )�+ R � 9#)61CAH1C+ RR/D+ R:A4W63 R(35+�SJ3k7 R:+-,�RH7 R =�� 7 Î R$# � +M3�= O]��)6A � R+C3m=O?AO �<9C=53K,41#7 RH'*)6+;,�R:+ O#SQSJ)6A�7 OQPCR�S>= R.'�� R.'*1CA>R.'!R:g;9#/:AB3 � RD+;, OL= RD' ? �b+�A�R�� O.A�021 R�R:+�SJ)6A�R�1C+ ROL1MW � R:+-, O.,43K)�+Z7 RH= O�' R�SJ,43K)�+ R�
 SQO#S R>9#)�1CA>1M+ RH3 �<9C1M=E'*3K)�+ SJ) �x9CA43k' R R:+-,4A>R ¼;� @#@ R:, ¼;�NM Î R$#&% SOL=K)�A 'n021 RH=@?�)�+JOL,B,�R:+#7 R:g-9#/:A43 � R:+-, O.= R�� R:+-,m1C+ RR7-3 �<3K+;1C,B35)6+ R:g-9#)�+ RD+;,B3 R:=K= R ?
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 SQO#S R>7;)61 q =�R�� R:+-,�7;3 f"/:A�R:+-,43�R:=5=�R.'m7 RH9CAB)-7;1�SJ,B35)6+�7 R(� � X ]2¼ � 9#)61CA= OHA4/�O,SJ,43K)�+ ��Z � N q < 9 � gM� � B X =�� 7 Î R$# < =K35W6+ Rn+M)�35A>R B Sp) �<9�O.A4/QR O.1Cg � R.'*1MA�R.'
7 Ro��OL);S < S R:A Sp= R B ?
� 7
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 ������� �8� �
	�� �
À�=6�A@ Î R$# � )�+(A�R:,BA4)�1 PCR�1M+ R���)6A � R RD+ O,SQSJ)6A�7 OQPCR�S�= R.'�7;)�+M+C/QR.' ? & R:9�R:+#7 O.+;, � = O�9CA4)-7;1 SJ,43K)�+7 R(� � Rf'*,b7 R:1Mg[X{,BA4)63E'���)�3k'�'*1C9#/:AB3 R:1MA�R(X S R:=K= R�� Rf'*1CAB/QRn9 OLAb= O SJ)6=5= O q )�A O.,43K)�+���O.);S ?

���
	 <��(9
	 @:> � B S R�SJ,43K)�+ R�
 SQO#S R>7;)61 q =�R�� R:+-,�7;3 f"/:A�R:+-,43�R:=5=�R.'m7 RH9CAB)-7;1�SJ,B35)6+�7 R(� � X ]2¼ � 9#)61CA= OHA4/�O,SJ,43K)�+ ��Z � N q < 9 � gM� � B X =�� @ Î R$# < =K35W6+ Rn+M)�35A>R B Sp) �<9�O.A4/QR O.1Cg � R.'*1MA�R.'
7 Ro��OL);S < S R:A Sp= R B ?
� ��� � 7:< � �����

F R.'8A4/f'*1C=K, OL, '8) q ,>R:+-1#'!OQPCR�Sn�4¦o§�� 9#)�1MAn=�R.'8' R�SJ,43K)�+#'�R�
 SQO#S Rf'87;)61 q = R�� R:+-,
7;3 f"/:A>R:+-,43 RD=5= Rf'
7 R�9CAB)-7;1�SJ,B35)6+¨7 R � � '*)6+;,Z7 R � OL+C3 �:A�R[W�/D+C/:A O.= RJR:+�7;/.'>O#SQSJ)6A�7 OQPCR�S�=�R.' � R.'�1CA�Rf' R:g;9#/:AB3iI
� R:+-, O.= R.'
7 Ro= O Sp)�=5= O q )�A OL,B35)�+Z��OL)-S ? & )�+-,4A OL3KA�R�� RD+;,�O.1Cg<9C3K)�+#' � =O?AOL9M9CA4) S�T RH7;/ PCR:=5)69C9#/QRn9#)61CA7;/�SpA435A>R<= O½9MA4)-7;1�Sp,435)6+©7 R[Ñ,OL)6+#'r7 OL+#'�= R��<)-7'�:= R R.'*,�3K+#'*1 
['>OL+-,�R[=5)6A�'�7 RJSJ)6=5=53k'*3K)�+#'R9CAB)�,B)�+
IH+C).j O.1 ?�F R.'RÑ,O.)�+#'R,>R.'*,>R:+;, � 7 R�� O%Kp)�+ q R�OL1�Sp)�1C9¿9C=K1#'Qh#+ R[021 R<=�R.'Q9M35)�+~' � =�R.'R7-3E'*,BA43 q 1C,43K)�+#'7�?�3 �<9C1M=E'*3K)�+ R:,H7"?P/:+ RDA4W�3�R�7 Rf'Å+-1�SJ=K/:)�+~'>7 OL+~'Å=�RR+C).j O.1 9#)�1MAQ1M+ R�/:+ R:ABW�3�RR35+ SJ3E7 RD+;,>R�7 R.'b9CA4).I
,4)6+#'�7 R[=@?�)�A 7;A�Rx7;1©Î R # ?�À S R.'Q/D+ R:A4W63 R.' � = O SJAB/�OL,B35)�+ 7 R.'QÑ,O.)�+#' R.'*,(3 �<9#)Ò'4'*3 q = Rr=5)6A�'(7�?P1C+ RSJ)6=5=53k'*3K)�+½+-1�SJ=K/:)�+[I�+-1�SJ=K/:)�+ ? �@=�� OL1C,Å7;)�+�SRW OLW6+ R:A>1C+ R�9�OLAB,43 R]7�?P/D+ R:A4W63 R('*1M9C9C=5/�� R:+-, OL3KA�R ? N OLAR:g R��<9C=�R � '*3"= R.' �<) � R:+-,�'�3K+;,BA435+~' �.021 R.'m7 R � R:A �<3M7 R.'m+-1�SJ=K/:)�+#'
'�)�+-,!OL+-,43 I Sp)�=53K+C/�O.35A�Rf' � =O?P/:+ RDA4W�3�R7;3k'*9#)�+C3 q = R O.1CW � RD+;,>R ?
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�<�p� �x�R�[�
���:�R� �!����������£R�D� � 	 � 	[�������R�
	 
�	(
�	 �%��� ��� �������

F R SJ) �<9#)6A4,�R�� R:+-,
7�?P1M+�+-1�SJ=K/:)�+¾7 OL+#'81M+�+M)Lj O.1 R.'*,�7;/�SJAB35,89 OLAb'�OQ��)6+�SJ,B35)�+Z'�9 R SJ,4A OL= RÅ0G1C3A�RD9CA4/.' R:+-,�RR= O{9MA4) q O q 3K=535,B/�7 R�,BA4)61 PCR:Ab1C+�+;1 SJ=5/:)6+JO PCR SQ1C+ R(3 �<9M1C=E'�35)�+ D E � R:,>1M+ RR/:+ R:A4W63 R�7 R
=53 OL3k'*)�+ O�R:,b021C3 SJ)�+-,43�R:+;,�,4)61C,�RH=@?�35+;��)6A � O.,43K)�+['�1CA�= O�'�,4A41 SJ,41CA>R(7;1½+C).j O.1½7 RQ= O SJ3 q = R ?

F O Sp)�+C+�O.3E'B'�OL+ S RZ7 R[= O¾��)6+�SJ,B35)�+Ê'�9 R SJ,4A OL= R R.'*,�+C/ S R.'4'>OL3KA�R<9#)�1MA SJ)�+C+ OSd5,BA�R[=@?�/:+ R:ABW�3�R<7;3k' I
9#)�+C3 q = R¾7 OL+#'H= Rr+C).j OL1�RD,Q9#)61CA�= R SQOL= SJ1C=
7 R[' R�Sp,435)6+#' R�
 SQO#S Rf'Q7 R�AB/�O#SJ,B35)6+#'Q+-1�SJ=K/�OL3KA�R.' ? Om+
9�O.A4,43 SJ1C=K3 R:A � R:=K= R O¾/D,4/�= O.A4W,R�� R:+-,n1M,435=K3E'�/QRR9#)�1MAQ=O?AO.+�OL=KjC' Rr7 R.'H7;3 f"1#'�35)6+#'H0G1�O6'*3 I@/:= O�'�,43E021 R.'b35+;ISJ=K1#'*3�PCR.'�R:,!RDg SJ=K1#'*3�PCR.'87"?P/:=�R�SJ,4AB)�+#'�'*1CAo7 R.'�+C).j OL1Mg ?�F OR��)�+�Sp,435)6+�'�9 R SJ,4A OL= R(7;1Z+;1 SJ=5/:)6+ � +M)�,4/ RN < D E � � O B�� R.'�,Q1M+ 9#)�3K+;, SJA41�Sp3 OL=N7 O.+#'Q=O?P/QP,OL=K1�OL,B35)6+�7;1 ' R:1M35= q O6'H7 R�9CA4)-7-1�SJ,43K)�+ 7 R�+�?�3 �<9#)�AB,�R021 R:=5=�R
9�OLAB,43 Sp1C= R�7 O.+#'m1C+ R!Sp3 q =�R�+-1�SJ=K/�OL3KA�R ?.F R q R.'*)635+r7�?�1C+ R���)6+�SJ,B35)�+ N < D E � � O B AB/�OL=K3E'�,�R Rf'*,�9�OLA�I,43 SJ1C=K3 �:A>R�� Rp+;, � OL+C3 �	R.'*,>Rn9#)�1MAn=�R.'�9CAB) S R.'B'*1#'�3 �<9M=53E021�O.+;,�7 RHW�A OL+#7 R.'83 �<9M1C=E'�35)�+~'87 RH,4A OL+#'@�	R:A4,
0 ?

F OQ��)�+�Sp,435)6+['*9�R�Sp,4A O.= R�Sp)�+-,43 RD+;,m,B)�1C,>R>=@?�35+;��)6A � O.,43K)�+r'*1MA8= O('*,BA41�SJ,B1CA�RÅ7 Rn= O SJ3 q = R�+-1�SJ=K/�OL3KA�R�%��O
Y |�]�� ?eF R.'H7;/D9 RD+#7 OL+ S R.' R:+�3 �x9C1C=E'�35)6+ RD, R:+�/:+ RDA4W�3�Rr7 R�=53 OL3k'*)�+ '�)�+-,HW�)�1 PCR:A4+C/ R.' 9 OLAH= R.'SQO.A O#Sp,4/:AB3E'*,B3E021 R.'b7 R�9�O.A4,43 SJ1C=�RR1C+C3k0G1 R�7 R�= O<'*,BA41�SJ,B1CA�R(+;1 SJ=5/�O.35A>R R:,b9�OLAH=�R SJ) �<9#)�A4,>R�� R:+-,�7 R
= OQ��)6+�SJ,B35)�+ 7�?P)6+#7 RH+-1�SJ=5/ OL35A>R>X SJ)61CA4,>RR7-3E'*, OL+�S RR7 RR'�/:9�O.A OL,B35)6+½+-1�SJ=5/D)�+�I�+-1�SJ=5/D)�+ ?& ) � � RH7;/�s�X � R:+;,B35)6+C+C/>9C=K1#' O P,O.+;, � = O]��)6+�SJ,43K)�+ '�9 R SJ,4A OL= R]7;1½+-1�SJ=K/:)�+ � N < D E � � O B�� 7;)6+C+ R= Or9CA4) q O q 3K=53K,4/�s4)635+-,�R(7 R�,BA4)�1 PCR:A>7 OL+#'n1M+�+C).j OL1�1C+Z+;1�Sp=5/:)6+ OQPCR�S>1C+ R�3 �<9C1C=k'*35)6+ D E � RD,n1C+ R
/:+ RDA4W�3�R(7 RH=53 O.3E'�)�+ O ? N 1M3E'4021 R>=O?P/:+ R:A4W63 RH7 RH=K3 OL3k'*)6+ Rf'*,b7;/Jh~+C3 R>9 OLA#�

�Ðv	� ��
�� D � ��
 ± �
� G �  
 ± ��  

±
� /:, O.+;,>=O?P/:+ R:A4W63 RH7�?-R:g SJ35, OL,43K)�+ 7;1 '*jM'*,(��� R(7 R�` D ­ +;1�Sp=5/:)6+#' � R.'*1CAB/QRH9�OLAHA OL9C9#)�AB,

�,@
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�
 � ���R� � �8�(
���� � � � �
X�=O?P/:, OL,���)�+#7 O � R:+-, O.= � R:,+� 
 < � 
 ± � B =@?P/D+ R:A4W63 R(7 R�=K3 OL3k'*)6+�7;1�+C).j O.1 ` < ` D ­ B ?�F O���)�+�SJ,B35)6+'*9�R�Sp,4A O.= R>A>R:9CAB/.' R:+-,�R OL1#'B'*3 � OL9CA(�.'�021�?P1C+x+;1�Sp=5/:)6+[7�?P3 �<9C1C=k'*3K)�+ D E � O.35,8/D,4/ R:g-9C1C=k'*/H7 R>= O SJ3 q = R �= O�9CAB) q O q 35=K35,4/Z021 R[= RZ'*jM'*,(��� RrA4/.'�3E7;1 R:=b7 RZ` D ­ +-1�SJ=K/:)�+~'R9�)Ò'4'$�.7 R½=O?P/:+ R:A4W63 R[7�?-R:g SJ35, OL,43K)�+�  

±
� � & �4� |,K���?

	 
�	(
�� �$&'��*�&'��� �����
Nm=51#'�3 R:1CA '�0G1 OL+-,435,B/.'83 �x9�)6A4, OL+-,�R.'�'*)�+-,bA�R:=K35/QR.'
X�= OQ��)6+�SJ,43K)�+Z'*9�R�Sp,4A O.= R��! F Or7;3E'�,4AB3 q 1C,B35)6+�3K+;,>R:A4+ RH7�?P3 �<9C1C=k'*3K)�+x7;1[+;1�Sp/:)�+

2 _ D E � d
v ��� _ D E � ¬ �(d � �
À � OL3 q = R�3 �<9C1C=k'*35)6+ � + < D E � B R.'�,R7-) �<3K+C/QR�9�O.AQ=�R.'�SQOLA O#SJ,B/:A43k'*,B3E021 R.'>7 R�9 OLA4,B3 SJ1M= R�1C+C3k0G1 R7 RH= O&� OL,B3 �:A>R>+;1 SJ=5/�O.35A>R ?
À ��)�AB,�R�3 �x9C1C=E'�35)6+ � + < D E � B R.'*,[W6)�1 PCR:AB+C/QR�9�O.A[= R.'�9MA4)�9MA435/D,4/.'[XISJ)�1MA4,�R�9#)6A4,4/ R 7 R = O
'�,4A41 SJ,41CA>RH+;1�Sp=5/�O.35A�R ?! F ?�/:+ R:ABW�3 R SJ35+C/D,43E021 R��x)LjCRD+C+ Ro7;1[+;1�Sp=5/:)6+

" Ä * v ��� D E � �' 
 �
� _ D E � ¬ �(d � D E � � �! F ?�/:+ R:ABW�3 RÅ7 RH=53 O.3E'�)�+��<).jCR:+C+ Ro7;1Z+;1�Sp=5/:)6+

"�� * v ��� � � _ D E � ¬ �Rd � D E � � �! � + R<f R:,�3 �<9#)�AB, OL+-, Rf'*, S R:=51M3�7 RQ= O � O�'4' R R<f R�SJ,B3 PCRo7;1½+-1�SJ=K/:)�+

  v � � � D D E F ���v 
 �


  R.'*,�= O&� O�'B' R�R<f R�SJ,B3 PCR � 
 �!R.'�,n= O&� O�'B' R�O.1½A>R:9#)2' �D E F Rf'*,�= R PCR�SJ,�RD1CA83 �<9C1C=k'*35)6+ ?
F OÅ��)6+�SJ,43K)�+r'�9 R SJ,4A OL= R!Rf'*,
9CA4)69#)�A4,B35)6+C+ R:=K= RbX>= O>9�O.A4,43�R�3 � O.W�3K+�OL3KA�R�7 Rb= O ��)6+�SJ,43K)�+x7 R>ÎbA�RQRD+021C3�7;/�SJAB35,�= OR9CAB)�9�O.WCOL,B35)6+ 7 R.'8/:, OL,�'b7 RH,4AB)�1JR:,89�R:1C,bl:,BA�R>/�SpA435,>R
�

� _ D E � ¬ �(d
v D � � " � � � �� � 
 
 ± � * � � !-_)� D � 
 ± �� G � 
� d
F R SQO.= SJ1C= 7 RcN < D E � � O B 9�)61CA À�� 7 +C/�S R.'B'*3K,�R�= O SJ)6+C+�O.3E'4'>OL+�S R[7�?P1M+ R:+~' R�� q = R SJ) �<9C=�R:,>7 R��)�+ SJ,43K)�+#'r7�?P)6+#7 R.'R9#)61CA<` D ­ +-1�SJ=K/:)�+~' R:+¿35+-,�RDA O#Sp,435)6+ ? & ) � � R S R[7 RDA4+C3�R:A�7;)635,rl:,4A>R<) q I

,�RD+;1 9 OLAR1M+ISQOL= SJ1C=�X½Y0SJ)6A49#'H1C,43K=53E'>OL+-,H1C+ �<)-7��D= R�A4/ OL=53k'*,>R<7 Rx=@?P3K+;,>R:A O,SJ,43K)�+�+-1�SJ=K/:)�+�I>+-1;ISJ=K/:)�+ � =@?�/QP,OL=K1�OL,B35)�+ 7 RcN < D E � � O B A�R:9CAB/.' RD+;,>RR1C+�W6A OL+~7 3K+;,B/:A4l:, ? Om+�O67;)�9C, OL+-,H1C+ R�7 R.'�SJAB359C,B35)6+
�,K
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 � �
7 R<S S�TCABV-7;35+CW,R:A>+C)6+ A>R:= O.,43�P;3k'*,�R(7 Rf'n+C).j OL1Cg � = O{��)�+�Sp,435)6+ '*9�R�SJ,BA O.= R�7"?P1C+�+-1�SJ=K/:)�+ R.'�,H7;/Jh~+C3 RSJ) � � Ro'*1C3K, �

� _ D E � ¬ �Rdmv ­'��[� G ­ D
�
"��

�
 � � �� # � !;_�� D _ Â D � 
�dBd�� ±� # � ��� �
 *
F R�9CA43K+�SJ3K9�OL= R<f R:,>7 R.' Sp)�A4AB/:= O.,43K)�+#'�+;1 SJ=5/:)6+<I8+-1�SJ=K/:)�+ R.'�,>7 R�7;/:9�R:1M9C= R:A�=�R.'8/:, OL,�'o'*)�1~' =�R+C3�PCR�OL1 7 R � R:A(�<3 R:,H7 R�9 RDA � R:,B,4A>RQ=O?P) SQSp1C9�OL,B35)6+�9�OLAB,43 RD=5= R]7 R.'n/D, OL, ' OL1-I�7 Rf'4'*1~'R7;1�+C3�PCR�OL1 7 R

� R:A �x3 ?
F O{��)�+ SJ,43K)�+Z'*9�R�SJ,BA O.= RH1C,43K=53k'*/QRH7 OL+#'�= R.'�'�3 �r1C= O.,43K)�+#'�'*1C3�P#O.+;,>R.' � +M)�1#' O{/D,4/ SJ) � ��1C+M3E0�1C/QR

9�O.A>� ? SÒ3 S�Ñ R:,!Rf'*,�A�RD9CA4/.' R:+-,4/QRH'�1CA�= ORh#W61CA�R('*1M3 P,OL+-,�R ?

���
	 <��(9 �8@:>CB �C)�+�Sp,435)6+Z'*9�R�SJ,BA OL=�RH1C,43K=53E'�/QRo7 OL+#'�= Rf'�'*3 �r1C= OL,43K)�+#'��4¦>§�� ?
	 
�	(
�	 � ���-��� ��"#�'�
� 9 � ������� � 9�� � 3 � 9'��� �A< 5 7:9 � 9'� � ������� �(9������:9&7 7:9�� � 9 ��� � � < � ����� � � 9������ � �
� �:5 7:9 � 9 � 3��(5 � � 9

F R.'nAB/.'*1C=K, O.,�'�) q ,>R:+;1~'n9#)�1CA>=�R.'�' R SJ,43K)�+#'!R�
 SQO#S Rf'�7;)�1 q = R�� RD+;,�7;3 f"/:A>R:+;,B3 R:=K= R.'�7 RR9MA4)-7;1�S�I,43K)�+[7 R>9C35)6+#'�=K)�A '87 RbA4/�O,SJ,43K)�+#'
35+#7-1C35,>R.'m9�OLA�9CA4)6,4)�+~'�'*1CA�SJ3 q =�Rb7 R�SQO.A q )�+ R>9#)�1CAb7 Rf' /D+ R:A4W63 R.'
35+ SJ3E7 RD+;,>R.'87 R =6�A7 Î R$# � =�� @ Î R$#�R:, 7-�A@ Î R$# '�)�+-,n9MA4/.' R:+;,B/.'8'�1CAb= R.'mh#W�1CA>R.' � ?A7-�#� ?¶� R:, � ? ] ?

�CM
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 � ���R� � �8�(
���� � � � �

���
	 <��(9 � @ 	 B SCR�Sp,435)6+#' R�
 SQO#S R.'87;)61 q =�R�� R:+-,�7;3 f"/:A>R:+;,B3 R:=K= R.'
7 RH9CAB)-7;1�SJ,B35)6+½7 RR®���X ]2¼ � 9#)61CA= O�A4/ O#SJ,B35)�+ �O� & < 9 � gM®�� B X =6�A7 Î R # < =535W6+ R.'8+C)635A>R RD,b7;3E'>SJ)�+-,43K+;1 R B SJ) �<9�OLAB/QR.' OL1Cg � R.'*1CA>R.'87 R
��OL)-S < S R:A SJ=�R B ?

���
	 <��(9 � @ �8B SCR�Sp,435)6+#' R�
 SQO#S R.'87;)61 q =�R�� R:+-,�7;3 f"/:A>R:+;,B3 R:=K= R.'
7 RH9CAB)-7;1�SJ,B35)6+½7 RR®���X ]2¼ � 9#)61CA= O�A4/ O#SJ,B35)�+ �O� & < 9 � gM®�� B X =6�A@ Î R # < =535W6+ R.'8+C)635A>R RD,b7;3E'>SJ)�+-,43K+;1 R B SJ) �<9�OLAB/QR.' OL1Cg � R.'*1CA>R.'87 R
��OL)-S < S R:A SJ=�R B ?

�6$
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	 <��(9 � @ �8B SCR�Sp,435)6+#' R�
 SQO#S R.'87;)61 q =�R�� R:+-,�7;3 f"/:A>R:+;,B3 R:=K= R.'
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= R � RD35=5=�R:1CA"A4/.'�1C=5, OL, ?& R�SJ3:R.'*,(7 � OL1 � O.35,(021 R�= R.'H7;)6+C+C/QRf'Q'�1 q 3k'4' RD+;,H1C+ Rx7;3k'�SJ)6+;,B35+-1C35,B/R3 �x9�)6A4, OL+-,�RrX ¼;� ] Î R$#&% S
7�?�3 �<9C1M=E'*3K)�+ R:,�1C+ R(' R�SJ)�+~7 R(X ¼-�NM Î R$#&% S ?SCR:1C=#=�R.'m'*3 ��1M= OL,B35)6+#'�� R:+C/QR.'�X =�� 7 Î R$#©9#)�1CA�= O�SJ3 q = R�7 Rn9M=5) � q + R �<)�+-,4A>R:+;,�9�O6'87�?�/QP2)�=K1;I

@6¼



�[� � � � ��	
	 
�
 ���
��� � � � � 
�
 � ��� � � � 
�
 � �

���
	 <��(9 � @ 	 >AB SCR SJ,43K)�+#' R�
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,43K)�+#'�35+-,4/DA�R.'B'�OL+-,�Rf'�7 R.'b' R�SJ,B35)6+#'%R�
 SQO,S R.' R:, S R:=5=�R.' I SJ3�7 R�� R:1CA>R:+-,�,BA �.'�/:=K)�35W6+C/QR.'�7 R.' � R.'*1CA>R.'R:g-9#/:A43 � R:+-, OL=�R.'mX�= OQ��)63E'!R:+<��)�A � R R:,!RD+LO �<9C=K35,41~7 R ?
� ��� � 7:< � �����

F ?AO.9C9CA4) S�T R(9CTC/:+C) �</:+C)6=5)6W�3E021 Ro'*3 �<9C= Ro021 RH+C)�1#' OQP2)�+#'�7-/QPCR:=5)69C9#/QR>9#)�1MAnA>R:+#7;A>R�SJ) �x9C,�R7 R.'�SJ)6A4AB/:= O.,435)6+#'>X[7 R:1Mg½+-1�SJ=5/D)�+#'>7 OL+#'>= O � OL,B3 �:A>RQ+-1�SJ=K/�OL3KA�R(9CA4)-7;1M35,(7�?'RDg S RD=5= RD+;, '8A4/.'�1C=5, OL,�'
9#)�1CA(= R.'o' R�SJ,B35)6+#' R�
 S O#S R.'o7;)�1 q = R�� RD+;,o7;3 f"/:A>R:+-,43 RD=5= Rf'�7 R�9MA4)-7;1�Sp,435)6+ 7 R�9C3K)�+#' R:,(7 RrÑ,OL)6+#'
021 R:=E021 R]'*)�3K,>= R�+M)Lj O.1 SJ3 q = R ? N�)61CA>=�R SQOLA q )6+ R � =�RR+C) � q A�R�7 R�9�OL3KA�R.'>' R�� q = R(7 RQP2)635Abl:,4A>RR3 ��I9#)�AB, OL+-,>9#)�1MAnA>R:9CA4)-7-1C35A>R Sp)�A4A>R�SJ,>R�� R:+-,m= Rf'�� R.'*1MA�R.'�R:g;9#/:AB3 � RD+;, OL= Rf' ? N O.A Sp)�+-,4A�R � 35=�+M)�1#'!R.'*,7;3 
 SJ3K= Ro7 RH,4A OL+�S�T R:Ab7 O.+#'�= R�SQO6'�7;1½9M=5) � q � +C)61#' � OL+#021C)�+~'87 RH9#)�3K+;, 'n7 R SJ) �<9�O.A OL3k'*)6+ � +C)Ò''*9�R�Sp,4A�Rf'�X =6�A7 Î R #©/D, OL+-,m3K+ R:g-9C=5)635, O q = Rf' ?2F OR7;3 �<35+-1C,43K)�+(7 R�= OÅ9MA4)-7;1�Sp,435)6+<7 RnÑ,OL)6+#'�) q ' RDA�P2/QR9�R:1C, OL1#'B'*38lD,4A�Rr= OJSJ)�+~'*/.021 R:+�S Rr7 R.' S OLA O,SJ,4/DA43E'�,43k0G1 Rf'Å3K+;,BA43K+#' �.021 R.'o7;1¿7 R:1M,4)�+ ? & ?-R.'*,(XZ7;35A>R1C+ R�R:g-,�RD+#'*3K)�+[9C=51~'�� OL3 q = R�R:+[3 �<9M1C=E'�35)�+x7;1 R(X�1C+ RH= O.A4W,R RDg;,>R:+#'*3K)�+Z'*9 OL,43 OL=�R ?
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F ?P1C+Z7 Rf'�9CAB35+�SJ3K9�OL1Mg�3K+;,B/:A4l:, '
7 R>=@?�/:,41~7 R>7 R.' SJ)6=5=K3E'*3K)�+#'m+-1�SJ=K/:)�+�IN+C).j OL1JOQPCR�S�1C+ R>/D+ R:A4W63 R35+ SJ3E7 RD+;,>RR7 RR=@?�)�A 7;A�R]7;1 Î R$# R.'�,>= O SJ) �<9CA4/DT R:+#'�35)�+Z7 Rf'n9CA4)69CA43K/:,4/f'n7 R(= O � OL,43 �:A�Ro+;1�Sp=5/�O.35A�R ?
F O '�)�+#7 R 3k7;/�OL=�R�9#)�1CAZA4/�O.=53E' R:A S R:,[) q s�R�Sp,43i�Q7 OL+#'JS R:,B,�R�WCO � � RZ7�?�/:+ R:ABW�3 R Rf'*,<=O?P/:,B1#7 R 7 R.'
Ñ,OL)6+#' ? N O.A�= R:1MAR' R:1C3K=87 R<9CA4)-7-1�SJ,43K)�+¿/:=�RQP2/ � =�R.'QÑ,OL)6+#'�'*)6+;,(9#)�A4,>R:1CA '�7�?P3K+;��)�A(� OL,B35)�+~'Q'�1CA�= O�:)6+ RH7 R:+~' R R:, S�T�OL1~7 RH7 R.' SJ)�=K=53k'*35)6+#' ? � R>9C=K1#' � = O>9CA4/f' R:+�S R>7�?�1C+ O.+;,B3E021�OLABÑ�/:,BA O.+CW#RH7 OL+#'
= R:1CA'*,BA41�Sp,41CA>R>9�R:A � RD,�OL1<Ñ,O.)�+ S�T�OLABW�/>9#)Ò'*35,B3 PCR�� R:+;,N7 Ro'*)6A4,43KA�7 Rb=@?-R:+ P;3KA4)�+M+ R�� Rp+;,�+-1�SJ=5/ OL35A>Rb'�O.+#'
l:,BA�RHA4/�O q '*)6A q / ?

N�)�1MA �<)-7-/:=53k' R:A SJ)6A4A�R SJ,�R�� R:+;,M= R SJ) �x9�)6A4,>R�� R:+-,#7 R.'�Ñ,O.)�+#' � 3K=L� OL1M, SJ)�+C+ OSd5,BA�R
= RD1CA�'�' R�SJ,43K)�+#'R�
 SQO#S R.'
7 Rn9MA4)-7;1�Sp,435)6+<9#)�1CA�= R.'
7;3 f"/:A�R:+-,�'�SQO.+�OL1Mg<7 RbA4/ O#SJ,B35)�+~' 9#)Ò'4'*3 q = Rf'�9#)�1CA�=�R.'�SJ)�=K=53k'*35)6+#'
+-1�SJ=5/D)�+ I(+C).j OL1©7 OL+#'�= O�WCO � � R[7�?�/:+ R:ABW�3�R SJ)�+~'*3E7-/:A4/QRJO.35+#'�3b0G1 RZ= R.'�' R�SJ,B35)�+~' R�
 S O#S R.'�7 R
A�Rf7;3 f"1#'�35)�+ 7 R.'8Ñ,OL)6+#' O PCR Sn= R.'8+-1�SJ=K/:)�+~'�0G1C3"=@?-R:+;,B)�1CA>RH7 O.+#' =�R �<35=K3 R:1 ?� + R OL1C,BA�Rr9�OLAB,43�R�3 �<9#)�A4, OL+-,�Rr7 O.+#'Q=O?P/:,B1#7 Rr7 Rf'QÑ,OL)6+#' R.'�,H= O �<)-7;/:=K3E'>OL,43K)�+ 7 Rr= RD1CAH9CA4).I
9�O.WCOL,B35)6+�7 O.+#'8= R��<35=K3 R:1(T�O�7-A4)�+M3E021 R('*)�1~'8=@?P3K+�;#1 RD+�S Rb7 R>9#)6,�R:+-,43�R:=E'�R<f R�SJ,43 �O' ? S OL+#'8)61 q =53�R:A � =�RA��6= RH3 �x9�)6A4, OL+-,�7 RH= O�A4/f'*)�+ OL+�S R(7 RD=5, O�7 OL+#'�= OR9CAB)-7;1�SJ,B35)6+�7 R.'8Ñ,O.)�+#' ?

�e)61#' S R�SJ3 OR/:,B/H7;/QPCR:=K)�9C9#/H7 OL+#'�= R��x)-7��:= Ro7 RH7-j;+�O �<3E021 Ro0G1 OL+-,43E021 R��<)�=K/�SJ1C= OL3KA�Rb�4¦o§��
1C,B35=53k'*/>9#)61CA>'�3 �r1C= RDA�= OR9CA4)-7-1�SJ,43K)�+ 7 RH9C35)6+#'%RD,�7 RHÑ,OL)6+#'>7 O.+#' S R>,4A O P,O.35= ?

F R.'�AB/.'*1M=5, O.,�'m9CAB/:=53 �<35+�O.35A>R:'�9#)�1CA
= Rf'�' R�SJ,B35)�+~' R�
 SQO#S Rf'm7;)�1 q = R�� R:+;,N7;3 f�/DA�R:+-,43�R:=5=�R.'�7 Rb9CA4).I7;1�Sp,435)6+�7 R(9C35)6+#'b'*)�+-, R:+JO,SQSJ)�A 7LOQPCR�S>= Rf'n'�9 R SJ,4A>R.'%RDg;9#/:AB3 � R:+-, O.1Cg � O.3E'!S RH+�?-R.'*,�9�O6'n= R SQO6'
9#)�1CAb= Rf'�Ñ,OL)6+#' ?�F R.'8Ñ,O.)�+#'b'*)6+;,�9CAB)-7;1C3K,�'b'*)�1~'8= RH' R:1C35= � =O?P/:+ RDA4W�3�Rb7;3E'�9#)�+C3 q = R(7 O.+#'8= O SJ)6=5=K3E'*3K)�++-1�SJ=5/D)�+ IH+-1�SJ=5/D)�+ +�?-R.'*,�9 O�'�'*1 
['>OL+-,�R[9#)�1CA SJA4/ R:AR1C+ÊÑ,OL)�+ ? N�)�1CAr021 R[= O½9MA4)-7;1�Sp,435)6+©'�)�35,
9#)2'B'*3 q = R � 3K=e� O.1C,(7;)�+ SRWCOLW6+ R:A(7 R�=O?P/:+ RDA4W�3�R ? Om+�Sp)�+#'�/.0G1 R:+�S R � = O<9CA4)-7;1 SJ,43K)�+ 7 R�Ñ,OL)6+#'Q,>R.'*,>R �7 R�� OL+C3 �:A�R q R OL1�SJ)61C9<9C=K1#' h~+ R>021 Rb= R.'m9C3K)�+#' � =�R.'
7;3E'�,4A43 q 1C,B35)�+~'�7"?P3 �x9C1C=E'�35)6+ R:,�7�?P/:+ R:A4W63 Rb7 R.'+-1�SJ=5/D)�+#'�7 O.+#'�= R>+C).j O.1 ?S23
)�+ 35+-,4AB)-7;1C35,H= Ox��)6+�SJ,B35)�+ '*9�R�Sp,4A O.= Rx7;1 +;1�Sp=5/:)6+ 7 OL+#'H+C)�,BA�R �<)-7��:=�R � = R.'>7-3E'*,BA43 q 1C,43K)�+#'R:+ /D+ R:A4W63 R R:,�R:+ 3 �<9C1M=E'*3K)�+ 7 Rf'Q+-1�SJ=5/D)�+#'H'*)6+;,(9C=51~'QA4/ OL=53k'*,>R.'�SQOLA]7;35A>R�SJ,�R�� R:+2, R:g;,BA O.35,�Rf'Q7 R
� R.'�1CA�Rf' R:g;9#/:AB3 � RD+;, OL= Rf' ? § O.3E' � 3K= R.'�, S R:9�R:+#7 O.+;,H7-3 
 SJ35=�RH7 R&� R:,4,BA�R�R:+½9M= O#S R � 7 OL+#'>1C+ �<)LI
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7��:=�R�7;j-+�O �<3E021 R � 1C+ R�7 R.'�SJAB359C,B35)6+½'�, O.,43E021 R ?�F R.'nAB/.'*1M=5, O.,�'�) q ,>R:+-1#' OL9M9�)6A4,>R:+;,Å7�?AO.35=5=�R:1CA '�9�R:17�? O �</:=K35)6A OL,B35)6+<9�OLA�A OL9C9#)6A4,HX S RD1Cg���)�1MA4+C3k'89�OLAb= R.'�'�3 �r1C= O.,43K)�+#'
'*, OL+#7 OLA�7 ?Yn)�1~' OQP2)�+~' � OL=K)�A ' � 7;/QPCR:=K)�9C9#/>1C+ R O.9C9CAB) SUT R(9CTC/:+M) �</:+M)�=5)6W�3k0G1 RÅ'*3 �x9C= Rb9#)�1CAo7;/�SJAB35A>R>= R.'SJ)6A4A4/D= OL,B35)6+#'�+-1�SJ=K/:)�+�Im+-1�SJ=K/:)�+x7 O.+#'8= Rb+C).j OL1 SJ3 q = R R:+�3 �<9#)2'>OL+-,�1M+ R>9#)2'B'*3 q = R�O.W�A4/DWCOL,B35)6+½7 R
7 R:1Mg½+-1�SJ=5/D)�+#'b'*)61#'>= O{��)6A � R]7�?P1C+ 7 R:1C,B)�+ ? S2)�+ R<f R:,o'*1CAH= Rf'n' R�SJ,43K)�+#' R�
 S O#S R.'b7;)61 q = R�� R:+-,7;3 f�/DA�R:+-,43�R:=5=�R.'>7 Rr9CA4)-7-1�SJ,43K)�+Ê7 R<9M35)�+~' R.'�,R,4A(�.'Å� O.3 q =�R RD,Q=�R.'R'�9�R�SJ,4A>R.'QA>R.'*,>R:+-,R7-)�+�S RD+ q )�+O#S SJ)�A 7 OQPCR�S8=�R.'8'�9�R�SJ,4A>R.'�RDg;9#/:AB3 � R:+-, O.1Cg SJ) � � R OL,B,�R:+#7-1 ? N 1M3E'4021 R>=�R.'�9M35)�+~'�)�+-,81M+½' R:1C3K=�7 R9CAB)-7;1�SJ,B35)�+ q O6' � 35=
'�)�+-,H7;)6+�S{9�R:1 ' RD+#'*3 q = R.'oX�= O[7;3k'*,4AB3 q 1M,435)6+ 7�?P3 �<9C1C=k'*3K)�+Z7 R.'>+-1�SJ=5/D)�+#'>7-1+C).j OL1 ?�À =@?P)69C9#)2'�/ � '*)6+ R<f R:,N'*1CAm=�R.'�'*9�R�SJ,BA�R.'�7 R.'�Ñ,O.)�+#' Rf'*,m3 �<9#)�A4, OL+-, R:,�= R.'�' R�Sp,435)6+#' R�
 SQO,S R.') q ,�R:+-1 R.'�R:+ 35+-,4AB)-7;1C3k'�OL+-,R1M+ R�+M) � q A�Rr/:= R P2/r7 R<7 R:1C,4)6+#'�7 O.+#'R= Rr+C).j OL1ISp3 q =�R � SQO.A q )�+ Rx)�19C=K) � q � '*)�+-, OL=5)6A�'!R:+JO#SQSp)�A�7<A>R�� OLA 0G1 O q =�R�OQPCR�Sn= Rf'87;)6+C+C/QR.'b7 RH= O Sp)�=5= O q )�A OL,B35)�+ ��OL);S ?

�b+<9�R:1C,!Sp)�+�SJ=K1CA�Ro021 Rn=�R.'�Ñ,O.)�+#'8,>R.'*,>R:+;,�7 R�� O%Kp)�+<9�R:AB,435+ R:+;,>Rn= OR7;3k'*,BA43 q 1C,43K)�+x7�?P3 �<9C1C=k'*35)6+
7 R.'�+-1�SJ=5/D)�+#'�7 OL+#'�= RH+C).j O.1 ?

F R.'>7;)6+C+C/QRf'%R:g-9#/:A43 � R:+-, O.=NRf' RD+½9CAB)�,4)6+�I�+C).j OL1 '*)6+;, R:+�SJ)6A�RHA O.A�R.'�)�1Z,4A(�.' 9MA4/:=K3 �<3K+�OL3KA�RD'7 O.+#'�S R:,4,>RRW O � � RÅ7�?P/:+ R:A4W63 RR9#)61CA(7 R.'�) q ' R:A�P,O q = R.'n��)�AB,�R�� R:+;,�7;/:9�R:+#7 OL+-,�R.'>7 R�=@?P3 �<9C1C=k'*3K)�+ ?� R.' SJ)6+�SJ=51~'*35)6+#'89CAB/�SJ3E' R.'8'�1CAb= R.' �</�SQO.+C3E'$� R.'m7 R(A4/�O,SJ,43K)�+<A>R.'*,>R:+-,�9CA4/�� OL,41MA4/QR.' ?
À ,�RDA � R � =@?P/D,41#7 Ro7 R>= OQ9CAB)-7;1�SJ,B35)6+½7 R>Ñ,OL)�+~' � XR= O>��)�3k'�7 OL+#'8=�R.'�SJ)�=K=53k'*35)6+#'�9MA4)�,B)�+<I
+C).j O.1R:,N7�?P3K)�+#'�=5)61CA�7M' � R.'�,�,BA �.'�9CAB) � R:,B,�R:1~' Rm9#)�1MA87-/Jh#+C3KA�= R.'�9CA4)69CA43K/:,4/f'�7 Rf'e+-1�SJ=K/:)�+#'�7 O.+#'�= R �<35=K3 R:1+-1�SJ=5/ OL35A>R ?
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�
�������<S T���� ���f�I=?9 G Z125;?LN9<@ G 0 g =?9A;?9A@1Q g 9<Z6={7 U =?T U 25;>L:9<@ g =?9A;?9<@�] 2 U = c 9<@60 k ¡ �i� � ��0 ) 0o@
J�9<@q25;?LN9<@ G 0 ��� � /10HQ g La2PQ�289<=?=>0HQ g 9A@ G 0P@i; U Z6e G L &	Z1QnLN9<@1Q�TP7 U Qn;>LaXOZ60HQ�0P;,L:@WTP7 U Qn;?LYX[ZW0HQ G 0HQ g =?9A;?9A@1Q
QnZW=_7N0 
 $ B �

���



��� ��� �������
	 ������� � ��� �����
����� � ����� � ����� ��� �����
��������������� � ������������� � � ��������
 � �	�
+ 
 ��
 � 	 ����S � 	���, ��� � ��
 S �

��9<ZW=_7N0HQ g1U =>;?LY25Z67:0mQh259�� g 9OQnLN;?0HQ8�^;>9<Z6;>0HQ 7N0HQb=>T U 28;?L:9A@1Q\Qn9A@^; G 0|7 U J�9A=���0 �

� � 
 $ � ��� ��� � ����� � ���
	��
9 $�g � 2 � 7 �WG THQnLN`<@60|7 UDg1U =>;?La28Z67:0 2RV U =>`<TP0|7:To`	�P=>0yT���LYQn0y0P;�I �
	�� 7N0|@69H4 U Z
=?THQSL G ZW0P7 G6U @1Q_7KJlTP; U ;

J�9<@ G6U ��0o@^; U 7�9AZ G6U @1Q\Z6@�TP; U ;\0PeW25LN;?T �
GI@ U<G 9 g ; U @i;_7N0HQh@69<; U ;>L:9<@qQ_QSZ6L:M U @i;?0mQ g 9AZ6=p7 U 25L:@6T�� U ;>LaXOZ60 k G 0PZ6e+259<= g Q5�

m1,T1

projectile

m2,T2

m4,T4

m3,T3

θ

φ

axe du faisceau
cible

�
�������<S T�� � �	� B L:@6T�� U ;?LYX[ZW0 k G 0PZ6e+259A= g Q g 9<Z6=p7:0HQh=>T U 28;?L:9A@1Q���� 
 $ � ��� ��� � ����� ��� �
	�� �

7�JjTP@60P=>`<L:0 G 0|7 UDg1U =?;?LY25Z67N0|2�V U =?`ATP0|7:TP`��P=?0�T���LaQS0_0mQn; G 9A@6@6TP0 g1U = �

�
2
�
� 
����  

�
U MO0H2


 � � � ��� 
 � � � � ��� 2 � � � �*��� � 
 � 2 ��� � $ � � � � � 
 � � � � ��� 2 � � � � � � 	� ��� �
��� 2 � � � � $

 � 
 $ ��� � ��� 
 � � � � � 
�� � � � � 	� ��� � � $
��� 2 � � � � $9 $

� ��
 G TmQnL:`A@60|7�JjTP@60P=>`<L:0 G 0|7 UDgqU =?;>La25ZW7:0yLN@125L G 0P@^;>0
� � $ ��� @�=?TKJ�TP=>0P@i;?L:0o7 G Z�7 UCc 9<= U ;>9<L:=>0=B
� �

2 G TmQnL:`A@60|7�JjTP@60P=>`<L:0 G 0|=?0m25Z67 G 0 7 UDg1U =>;?LY25Z67:0 2RV U =>`<TP0�7:TP`��P=?0|T���LYQn0
� � � G TmQnL:`A@60|7�JjTP@60P=>`<L:0 G 0|=?0m25Z67 G 0 7 UDg1U =>;?LY25Z67:0|7N9<Z6= G 0

� �



	 � 	 � ��� ��� ��� � � � � ����������� � �
� ����� ��������������
����
� � � ��� 
 � � $ � � 2 � � � � � $
� � 	� G TmQnL:`A@60|7�JjTP@60P=>`<L:0 G Jj0Pe628L:; U ;?LN9<@ G 0|7 U g1U =?;>La25Z67N0y7:9AZ6= G 0 =>THQnZW7:; U @^; G 0 7 U =?T U 25;?LN9<@
/10HQ_=>T U 25;>L:9A@1Q g =?9<;>9<@�] 2 U = c 9<@60 @�; UCc 7N0 U Z u � � B g 0P=��+0P;?;>0P@^; U L:@1QSL G Jj9 c ;>0P@6LN= G 0mQ g 9<LN@^; Q G 0

V U Z6;?0�TP@60P=>`<L:0
0P@ Z6;?LN7:LYQ U @i;{7 U 25LN@6T�� U ;?LaXOZ60 G 0mQ =>T U 25;>L:9A@1Q U L:@1QSLyXOZ60
7:0mQD; UCc 7:0HQ G 0�@WL:MO0 U Z6e
G JjTP@60P=>`<L:0 G 0HQh@69H4 U ZWe�7:TP`A0P=RQ � ����� �<�H� �

� T U 25;>L:9<@ 
 $
�
B @ g � G B 
 


�
B

� @6`A7:0 @ M B � u � u � u u<u ¡ u sHu � u
�I@60P=>`<L:0V@.��0 ) B � �i� �A� � w � � s � ;i� ��� �A�^� � s � s � w � � u � � � �	�i� uAu

� T U 28;?L:9A@ 
 $
�
B @ g �j;KB 
 -

�
B

� @6`A7:0 @ M B � u � u � u u<u ¡ u sHu � u
�I@60P=>`<L:0V@.��0 ) B � ¡ � �<; � u � ��� �	�i� � ¡ ���^� ;�� �=;i� ; u �A�^� ; � � ¡ � ;A�

� T U 25;>L:9<@ 
 $
�
B @ g � 2 " 0=B 
 -� �

� @6`A7:0 @ M B � u � u � u u<u ¡ u sHu � u
�I@60P=>`<L:0V@.��0 ) B � ;i� w � �A�^� sAs � s � ;A� � u � wHs �	�i� wAw � w � ; w �<�i� � �

� T U 25;>L:9A@ 
 $
�
B @ g � � B��� �

� @6`A7:0 @
M B � u � u � u u<u ¡ u sHu � u
�I@60P=>`<L:0V@.��0 ) B �O�i� u ¡ � ¡ � ��� �	�W� ¡ s � �^� ��� �<�i� ¡ � � ¡ � � ¡ � �W� � ¡

	�

����S�
 �1T�� �	� �I@60P=>`<L:0 G 0|7 UDg1U =>;?La28Z67:0 259�� g 9OQnLN;?0y0o@ J�9A@125;>L:9<@ G 0 7�J U @6`A7:0 G 0 G To;?0H25;>L:9A@ g 9AZ6=
7:0mQh=?T U 25;?LN9<@1Q 
 $

�
B @ g � G B 
 


�
B � 
 $

�
B @ g �l;KB 
 -

�
B � 
 $

�
B @ g � 2 " 0<B 
 -� ��0P; 
 $�

B @ g � ��B � � � �

/10�; UHc 7:0 U Z u � u G 9<@6@60
7 U M U 7:0PZ6= G 0HQ g =?0��+L:0P= Q @6LNMO0 U ZWe G JlTP@W0P=?`AL:0 U ;>;?0PLN@^; Q g1U ={7N0z@69H4 U Z
=?TmQnL G Z60P7 g 9AZ6=_7N0HQh=?T U 25;>L:9<@qQhTP;?Z G L:TP0HQ GWU @1Qp250y;>= U M U L:7 �

� T U 25;>L:9<@ J�9<@ G � w � � � � � � � � � � � � � �

 $

�
� � � � � � 
 $�

� ; �W� � �<�<� s � ¡ u � � �^� ¡ � w ; w<w � ���<�

 $

�
� � � � � � 
 
�

� I �^� ; �6� � w �A� �6���=; � � ¡ � � s �	�

 $

�
� � � � $ � 
 -�

� ; �i� � u � ¡ u ���	�=; u ���<�<; ¡ � u �<;

 $

�
� � � � 2�� #�� 
 -�
	 ; ;i� s�w �	� w � s � ; w �^� wPu � � �^� u � sOw

 $

�
� � � � � �����	 ; �i� � ¡ w ; �^� s �<�<; ¡ ��� s ; I

	�

����S�
 � T�� T�� H L:MO0 U Z6e G JlTP@60o=?`<LN0 G LaQ>25=?0o;RQ5� G Zd@69H4 U Z+=?THQSL G Z60o7�� U 2P250HQ>QnL c 7:0HQ�7N9<= Q G 0HQf=?T U 25;?LN9<@1Q

 $

�
B @ g � g B 
 $

�
B � 
 $

�
B @ g � G B 
 


�
B � 
 $

�
B @ g �l; B 
 -

�
B � 
 $

�
B @ g � 2 " 0=B 
 -� ��0P; 
 $�

B @ g � ��B��� � �

B 0 g 0P@ G6U @^;o��7:0 @69	� c =>0 G 0 g 9AL:@i;RQ G JlTP; U 7:9A@6@ U `<0 U 2o250HQ?QSL c 7N0HQ g1U =y7 U �+TP;?V69 G 0 G 0{7KJlTP@60o=?`<LN0
L:@q25L G 0o@^;>0 0mQn;�J U L c 7:0 g 9<Z6=|7:0mQ 2 " 0D0P;p7:0mQ U 7 g V U � GI7N7:0|@60 g 0P=��+0P; G 9A@12 g1U Q G 0{289<@i;?= U L:@ G =?0 G 0
J U�
 9<@FQ U ;>LaQ J U LaQ U @i;?0|7 U J�9<=���0 G 0HQ_289<Z6= c 0mQ\QnZ6=>;?9<ZW; k c1U Q>Qn0 TP@60P=>`<L:0 �

� u



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

p + 12C → d + X(* )

1er niveau excité du 11C →

3eme niveau excité du 11C →
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niveau fondamental du 9B ↓
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