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è�ÌhÉhÉ�è�ÒVÌZÑV×]ÑVæ�× ÏFÆ�ÇLÇLÈ	ç`×LÑ�^
ÌZÐ½ÑVæ�× ÏFÊ6ÒQë

g ^�ê"h�ì;i h�j
h�T�`�k
�



èBæ�×lÒQ×�`"ÌOç�ÑVæ�×�Æ�Ð�ÌZîN×lÒlç`×�Ô6ÐXñ�^�ê"h�ì.T�� �! < 	JÌOç ÑVæ�×�ë�×Lë�òX×lÒlç`æ�ÌZÙ$ñ�×LË6ÒQ×L×�Ê6Ï�h�T�`]Ú1ZBÈ
�½ê9`�ì � � �! < 	���è�×	ñ�×LÐ�ÊaÑV×�ÑVæ�×	ç`×LÑ�Ê6Ï2ÔLÉhÉBÑVæ�×�ÏFÆ�ÇLÇLÈ
ç`×LÑQç ÊaÐP`]ÚIZBÈ$ñ�ÊaëðÔ6ÐXñ
ÒQÐ�Ë½è�×
ñ�×LÐ�ÊaÑV×�ÑVæ�×]ñ�Êaë	ÔLÌZÐ$Ô6ÐXñ�ÒlÔ6Ð�Ëa×]Ê6Ï9ÑVæ�× ÏFÆ�ÐXÍlÑ`ÌZÊaÐ�ÌZÐ
ÍlÊaÐXÍl×lÒQÐ�ØNÒQ×6ç`ÙX×6ÍlÑ`ÌZîN×lÉZÈNÚ

� � ���	�	� ä6Ý�
ðâ
��� ä�� ÜJÝ�Þ�� ß���à�����Þ9äLà�Ý

`Ð�Ù�Æ�Ñ`Ö=ÊaÆ�ÑVÙ�Æ�Ñ�òX×LæXÔLîNÌZÊaÆ�Ò�Ê6ÏBÑV×6ÍQæ�Ð�ÌOÍLÔLÉ�ç`È�ç`ÑV×Lë	ç2ÌOç�ñ�×6çVÍQÒVÌZòX×6ñ½ÌZÐ$ÑV×lÒQë	ç Ê6Ï�ÏFÆ�ÐXÍlÑ`ÌZÊaÐXçlÚ��
Ñ`È�Ù�ÌOÍLÔLÉ ×lÕXÔ6ë�Ù�ÉZ×½ÌOç�ÑVæ�×
ÑQÔ6ò�ÉZ×
òXÔaç`×6ñ;ÍlÊaÐ�Ñ`ÒQÊ6É=Ø2èBæ�×lÒQ×
Ô
ÏFÆ�ÐXÍlÑ`ÌZÊaÐ&ÌOç�ÍlÊaÐXç`Ñ`ÒQÆXÍlÑV×6ñöÑVæXÔ6Ñ
ÔaçVç=ÌZËaÐXçBÑVÊ]ë�×6Ôaç`Æ�ÒQ×6ñ�ÌZÐ�Ù�Æ�ÑQç9Ê6Ï�ÔaÍlÑVÆXÔLÉ�Ù�ÒQÊ�Íl×6çVç�ÙXÔLÒlÔ6ë�×LÑV×lÒlç9Ô�ç`Æ�ÌZÑQÔ6ò�ÉZ×]ÍlÊaÐ�Ñ`ÒQÊ6É�ÔaÍlÑ`ÌZÊaÐ½Ôaç
ÊaÆ�ÑVÙ�Æ�ÑLÚ%� Ê6è�×LîN×lÒ6ØNÑVæ�×]ñ�×lôXÐ�ÌZÑ`ÌZÊaÐ
Ê6Ï�Ô]ÏFÆ�ÐXÍlÑ`ÌZÊaÐ½ÙXÊ6ÌZÐ�Ñ2ò�È	ÙXÊ6ÌZÐ�Ñ2ÌOçBÊ6ÏFÑV×LÐ
Ô6Ð�ÌZÐ�Ñ`ÒlÔaÍlÑQÔ6ò�ÉZ×
ÑQÔaç`õ�ØN×6ç`ÙX×6ÍQÌOÔLÉhÉZÈ	ç=ÌZÐXÍl×BÑVæ�×2Ù�ÒQ×6ÍQÌOç`×BîaÔLÉZÆ�×6ç�Ê6Ï�ÑVæ�×�ÏFÆ�ÐXÍlÑ`ÌZÊaÐ	ÔLÒQ×2ÆXç`ÆXÔLÉhÉZÈ�Ð�ÊaÑ�õ�Ð�Ê6èBÐ�Ú9å�æ�ÆXçlØ
ÑVæ�×lÒQ× ÌOç2Ô]Ð�×L×6ñ�ÏFÊ6Ò ÊaÑVæ�×lÒ2ë�×LÑVæ�Ê�ñ�ç�ÏFÊ6Ò ç`ÙX×6ÍQÌhô�ÍLÔ6Ñ`ÌZÊaÐ
Ê6Ï�Ô]ÏFÆ�ÐXÍlÑ`ÌZÊaÐ�Ú

c2Æ�Ò�ç=ÌZÑVÆXÔ6Ñ`ÌZÊaÐ½ÍLÔ6Ð�òX× ñ�×6çVÍQÒVÌZòX×6ñ�ÔaçJÏFÊ6ÉhÉZÊ6è2çlÚ9ï$×�ÌZÐ�ÑV×LÐXñ]ÑVÊ ôXÐXñ�Ô2ÏFÆ�ÐXÍlÑ`ÌZÊaÐ���ó!`�R])
��Ú � Ê6è�×LîN×lÒ6ØlÏFÊ6Ò�îaÔLÒVÌZÊaÆXçJÒQ×6Ôaç`ÊaÐXçlØaè�×�Ð�×L×6ñ Ð�ÊaÑ�õ�Ð�Ê6è�ÑVæ�ÌOç�ÏFÆ�ÐXÍlÑ`ÌZÊaÐ�ÍlÊaë�Ù�ÉZ×LÑV×lÉZÈ�ò�Æ�ÑJÊaÐ�ÉZÈ
Ô6Ð½Ô6Ù�Ù�ÒQÊLÕ�ÌZë	Ô6Ñ`ÌZÊaÐ½Ê6ÏJÌZÑBèBæ�ÌOÍQæ�ÌOçBÔ�ÏFÆ�ÐXÍlÑ`ÌZÊaÐ�ØXçVÔLÈ��]Ú�å�æ�×�éNÆ�×6ç`Ñ`ÌZÊaÐ½ÔLÒVÌOç`×6çlØ�æ�Ê6è1×lÕXÔaÍlÑ`ÉZÈ
��ÌOç2Ë6ÌZîN×LÐ
Ô6ÐXñ½æ�Ê6è�è�×lÉhÉJÌZÑ2ôXÑQç2ÑVæ�×�ÏFÆ�ÐXÍlÑ`ÌZÊaÐ���Ú���îN×lÒQÈ�ÆXç`ÆXÔLÉ9ç=ÌZÑVÆXÔ6Ñ`ÌZÊaÐ�ØJ×LÐXÍlÊaÆ�Ð�ÑV×lÒQ×6ñ
ÌZÐ	ÏFÆ�ÇLÇLÈ�ÍlÊaÐ�Ñ`ÒQÊ6É�ê=Ô6ÐXñ	ÊaÑVæ�×lÒ2Ô6Ù�Ù�ÉhÌOÍLÔ6Ñ`ÌZÊaÐXç2Ê6Ï�ÏFÆ�ÇLÇLÈ]ÉZÊaË6ÌOÍ6ì9ÌOçlØ�ÑVæXÔ6Ñ��1ÌOçBÔ ÏFÆ�ÇLÇLÈ]ÏFÆ�ÐXÍlÑ`ÌZÊaÐ
Ê6Ï2Ñ`È�ÙX×��$ê=ÍQÏVÚ�� <K� 	FìQØ�ç`Êaë�×LÑ`ÌZë�×6ç�ÍLÔLÉhÉZ×6ñöÔ��+3-=+= ��!
J$5+C#"�Ø�Ì=Ú ×NÚZØ�ÌZÑ�ÌOç]Ô$ê=ÍQÉOÔaçVç=ÌOÍLÔLÉ=Ø9ÙXÔLÒQÑ`ÌOÔLÉFì
ë	Ô6Ù�Ù�ÌZÐ�Ë

��ó$�½ê9`�ìWR])%�½ê&�]ì+U
� ÊaÑV×
ÑVæXÔ6Ñ�è�×
×lÕ�Ù�ÉhÌOÍQÌZÑ`ÉZÈ1ÔLÉhÉZÊ6è'� ÑVÊöòX×$Ô�ÙXÔLÒQÑ`ÌOÔLÉ]ë	Ô6Ù�Ù�ÌZÐ�Ë;ç`ÊöÑVæXÔ6Ñ�� ë	ÔLÈ;ÔaçVç=ÌZËaÐ
Ô6Ð�ÊaÆ�ÑVÙ�Æ�Ñ]ÏFÆ�ÇLÇLÈ
ç`×LÑ]ÊaÐ�ÉZÈ$ÑVÊ
ç`Êaë�×�ÌZÐ�Ù�Æ�Ñ�ÏFÆ�ÇLÇLÈ$ç`×LÑQçlÚ�cBÏ2ÍlÊaÆ�Òlç`×NØJè�×�ç`æ�ÊaÆ�ÉOñöÔaçVç`Æ�ë�×NØ
ÑVæXÔ6Ñ�ÑVæ�×�ÏFÆ�ÇLÇLÈöË6ÒlÔ6Ù�æ1Ë6ÌZîN×LÐ1ò�È(�;ÍlÊ6îN×lÒlç)��ØBÌ=Ú ×NÚ�ñ�Êaë½ê��Xì+*S�NÆ�Ù�Ù]ê-,�ñ�Êaë½ê&��ìVì�Ô6ÐXñ
ÒQÐ�ËXê��Xì.* �NÆ�Ù�Ù�ê-,�ÒQÐ�ËXê&��ìVì�èBæ�×lÒQ× ñ�Êaë Ô6ÐXñ]ÒQÐ�Ë�ñ�×LÐ�ÊaÑV× ÑVæ�× ñ�Êaë	ÔLÌZÐ�Ô6ÐXñ�ÑVæ�× ÍlÊ�ñ�Êaë	ÔLÌZÐ
Ê6Ï]Ô�ÍQÉOÔaçVç=ÌOÍLÔLÉ ÏFÆ�ÐXÍlÑ`ÌZÊaÐ�Ú�å�æ�ÌOç	ç=ÌZÑVÆXÔ6Ñ`ÌZÊaÐ;ÌOç	ñ�×LÙ�ÌOÍlÑV×6ñöÊaÐ;ÅJÌZË�Ú < Ú1å�æ�×½ÏFÆ�ÐXÍlÑ`ÌZÊaÐ/� ÌZÐ
ÑVæ�×�Ù�ÌOÍlÑVÆ�ÒQ×�ÌOç ÊaÆ�Ñ`ÉhÌZÐ�×6ñ$ò�È
ÊaÐ�ÉZÈ½ÏF×Lè ÍQÌhÒlÍQÉZ×6çlÚ(� Ê6è�×LîN×lÒ6Ø�ÌZÑ�ÏFÊ6ÉhÉZÊ6è2ç�ÏOÒQÊaëíÑVæ�×	ÍlÊaÐXñNÌZÑ`ÌZÊaÐ
ÊaÐöñ�Êaë	ÔLÌZÐöÔ6ÐXñ½ÒlÔ6Ð�Ëa×�Ô6òXÊ6îN×�ÑVæXÔ6Ñ�ÌZÑ]ÍlÊ6îN×lÒlç2ÑVæ�×�èBæ�Ê6ÉZ×���ÚI
`Ñ2ÌOç�Ð�ÊaÑ�ÌZÐ�ÑV×LÐXñ�×6ñ
ÑVæXÔ6Ñ��
Ëa×LÐ�×lÒlÔLÉhÌZÇL×6ç�ÑVæ�×�ë	Ô6Ù�Ù�ÌZÐ�Ë
0��ñ�×lôXÐ�×6ñ]ÊaÐ�ÑVæ�×�ÙXÊ6è�×lÒ�ç`×LÑ�Ê6Ï `&èBæ�ÌOÍQæ�ÔaçVç=ÌZËaÐXç9ÑVÊ ×6ÔaÍQæ�ç`Æ�òXç`×LÑ
`21]Ê6Ï.` ÌZÑQç ÌZë	Ô6Ëa×30��ê9`21lì � ��ê9`21Lì � g�4 T/� j�ê&5$6�T*`21LìQê���ê�6Jì � 4 ì;k�ÑVÊ�ÏFÆ�ÇLÇLÈ
ç`×LÑQçlÚ
��ÌOç2Æ�ÐXñ�×lÒlç`ÑVÊNÊ�ñ
ÔaçBÑVæ�×�×lÕ�ÑV×LÐXç=ÌZÊaÐ½Ê6Ï���ÑVÊ�ÏFÆ�ÇLÇLÈ	ÙXÊ6ÌZÐ�ÑQçlØ�Ì=Ú ×NÚ�ÑVÊ�ÏFÆ�ÇLÇLÈ�ç`×LÑQçBÊ6Ï9Ô�Íl×lÒQÑQÔLÌZÐ
Ñ`È�ÙX×NÚ�ï;æXÔ6Ñ2è�× Æ�ÐXñ�×lÒlç`ÑQÔ6ÐXñ�ò�È�Ô]ÏFÆ�ÇLÇLÈ�ÙXÊ6ÌZÐ�Ñ2è�ÌhÉhÉ9òX×�×lÕ�Ù�ÉOÔLÌZÐ�×6ñ	ÉOÔ6ÑV×lÒ ÊaÐ�ÌZÐ
ñ�×LÑQÔLÌhÉ=Ú

c2Æ�Ò�Ù�ÒQÊaò�ÉZ×Lë�Ð�Ê6è$ÌOç�ÑVÊBôXÑ�ÑVæ�×�ÏFÆ�ÐXÍlÑ`ÌZÊaÐ���ò�È ë�×6Ô6ÐXç�Ê6Ï7��ÌZÐ�ç`Êaë�×9èBÔLÈ�Ô6ÐXñ�ÑVÊ2òX×�Ô6ò�ÉZ×
ÑVÊ�ôXÐXñ½Ô�îaÔLÉZÆ�×)��ê"h81Lì�T3�"ÑVÊ	ÑVæ�×]Ë6ÌZîN×LÐ$ÔLÒQËaÆ�ë�×LÐ�Ñ.h81�T�`"ò�È�ë�×6Ô6ÐXçBÊ6Ï��]Ú2Å�ÒQÊaë ÑVæ�×
ë	Ô6ÑVæ�×Lë	Ô6Ñ`ÌOÍLÔLÉ�ÙXÊ6ÌZÐ�Ñ Ê6Ï9îNÌZ×Lè�Ø�ÌZÐ�ÑV×lÒQÙXÊ6ÉOÔ6Ñ`ÌZÊaÐ$ÌOç Ô�ÙXÊNçVç=ÌZò�ÉZ×�Ô6Ù�Ù�ÒQÊNÔaÍQæ�Ú�� Ê6è�×LîN×lÒ6Ø�æ�Æ�ë	Ô6Ð
×lÕ�ÙX×lÒQÑQçBñ�Ê�ÆXç`ÆXÔLÉhÉZÈ½Ð�ÊaÑBÑVæ�ÌZÐ�õ�ÌZÐ½ÑV×lÒQë	ç9Ê6Ï�ë	Ô6ÑVæ�×Lë	Ô6Ñ`ÌOÍLÔLÉ�ÌZÐ�ÑV×lÒQÙXÊ6ÉOÔ6Ñ`ÌZÊaÐ
ÑV×6ÍQæ�Ð�ÌOéNÆ�×6çlØNÏFÊ6Ò
×lÕXÔ6ë�Ù�ÉZ×NØJÑVæ�ÊNç`×	òXÔaç`×6ñ$ÊaÐ&ç`Ù�ÉhÌZÐ�×6çlÚ�
`Ñ]ç`×L×Lë	ç�ÑVæXÔ6Ñ]Ñ`è�Ê½ç=ÌZë�Ù�ÉZ×½ÔaçVç`Æ�ë�Ù�Ñ`ÌZÊaÐXç]ÉZ×6Ôañ$ÑVÊ
Ô
ë�Ê6ÒQ× Ô6Ù�Ù�ÒQÊaÙ�ÒVÌOÔ6ÑV× ë�Ê�ñ�×lÉ�ÏFÊ6Ò�ÑVæ�×2èBÔLÈ]æ�Ê6è1Ô æ�Æ�ë	Ô6Ð�×lÕ�ÙX×lÒQÑ9ÍlÊaÐXç=ÌOñ�×lÒlç�Ô6Ð�ÌZÐ�Ù�Æ�Ñ X ÊaÆ�ÑVÙ�Æ�Ñ
ÏFÆ�ÐXÍlÑ`ÌZÊaÐ½Ê6Ï�Ô]ÑV×6ÍQæ�Ð�ÌOÍLÔLÉ�ç`È�ç`ÑV×Lë½Ú
êOÌFì	ÅXÊ6ÒBç`Êaë�×2ÒQ×LÙ�ÒQ×6ç`×LÐ�ÑQÔ6Ñ`ÌZîN×�ÌZÐ�Ù�Æ�ÑQç9ÑVæ�×2ÊaÆ�ÑVÙ�Æ�Ñ9ÌOç�Ô6Ñ9ÉZ×6Ôaç`ÑBÔ6Ù�Ù�ÒQÊLÕ�ÌZë	Ô6ÑV×lÉZÈ�õ�Ð�Ê6èBÐ�Ú�
`Ñ
ÌOç2ç`Æ:9�ÍQÌZ×LÐ�ÑBÑVÊ	ç`ÙX×6ÍQÌhÏFÈ	ÑVæ�×6ç`× ÌZÐ�Ù�Æ�ÑQç2Ô6Ù�Ù�ÒQÊLÕ�ÌZë	Ô6ÑV×lÉZÈNÚ

êOÌhÌFì	ÅXÊ6Ò2ë�Ê6ÒQ×�Ê6Ò2ÉZ×6çVç2ç=ÌZë�ÌhÉOÔLÒ ÌZÐ�Ù�Æ�ÑQçlØXÑVæ�×�ÊaÆ�ÑVÙ�Æ�ÑQç2ÔLÒQ×]ÔLÉOç`Ê�ç=ÌZë�ÌhÉOÔLÒ6Ú
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ÅJÌZËaÆ�ÒQ× < ó���ÍQæ�×Lë	Ô6Ñ`ÌOÍ�ñ�×LÙ�ÌOÍlÑ`ÌZÊaÐ½Ê6Ï�ÏFÆ�ÐXÍlÑ`ÌZÊaÐXç.��Ô6ÐXñ
�]Ú

å�×6ÍQæ�Ð�ÌOÍLÔLÉhÉZÈ�ç`ÙX×6Ô6õNÌZÐ�Ë�Ø�êOÌFì�ë�×6Ô6ÐXç�ÑVæXÔ6Ñ���ÌOçJñ�×6çVÍQÒVÌZòX×6ñ]ÔaçJÔBÙXÔLÒQÑ`ÌOÔLÉ�ÏFÆ�ÐXÍlÑ`ÌZÊaÐ�ÔaçVç=ÌZËaÐ�ÌZÐ�Ë
ÊaÆ�ÑVÙ�Æ�Ñ�îaÔLÉZÆ�×6ç]ÊaÐ�ÉZÈ$ÑVÊ$Íl×lÒQÑQÔLÌZÐ$ÌZÐ�Ù�Æ�ÑQçlÚ�
`Ñ ÌOç]Ð�ÊaÑ]Ð�×6Íl×6çVçVÔLÒQÈ$ÑVÊ½õ�Ð�Ê6è�Ù�ÒQ×6ÍQÌOç`×lÉZÈ$×lÌZÑVæ�×lÒ
ÑVæ�×�ÌZÐ�Ù�Æ�Ñ Ê6Ò ÑVæ�×]ÊaÆ�ÑVÙ�Æ�Ñ2îaÔLÉZÆ�×6çlÚ�
`Ñ�ÌOç ç`Æ:9�ÍQÌZ×LÐ�Ñ2ÑVÊ	ç`ÙX×6ÍQÌhÏFÈ�ÑVæ�×Lë ÊaÐ�ÉZÈ�Æ�Ù
ÑVÊ	Ô�Íl×lÒQÑQÔLÌZÐ
Ù�ÒQ×6ÍQÌOç=ÌZÊaÐ�Ú

êOÌhÌFì�ç`ÑQÔ6ÑV×6ç�ÑVæXÔ6Ñ�Ô$ç`Æ�ÌZÑQÔ6ò�ÉZ×
ÌZÐ�ÑV×lÒQÙXÊ6ÉOÔ6Ñ`ÌZÊaÐ;ÌZÐ;ÑV×lÒQë	ç�Ê6Ï]ç`Êaë�×
ç=ÌZë�ÌhÉOÔLÒVÌZÑ`È;æXÔaç�ÑVÊ�òX×
ÍLÔLÒVÒVÌZ×6ñ�ÊaÆ�Ñ2Ô6ë�ÊaÐ�Ë	ÑVæ�×6ç`× Ë6ÌZîN×LÐ½ÙXÊ6ÌZÐ�ÑQçlÚ


`Ð�òXÊaÑVæ½ÍLÔaç`×6çlØXêOÌFì9Ô6ÐXñ½êOÌhÌFìQØNÌZÑ9ÌOç�ÔaçVç`Æ�ë�×6ñ�ÑVæXÔ6Ñ�ÑVæ�×lÒQ×BÌOç�Ô�Ð�ÊaÑ`ÌZÊaÐ�Ê6Ï9êFë	ÔLÈ�òX×2Ë6ÒlÔañ�×6ñXì
ñNÌOç`Ñ`ÌZÐ�ËaÆ�ÌOç`æXÔ6ò�ÌZÉZÌZÑ`È&Ê6Ò]ÌZÐXñNÌOç`Ñ`ÌZÐ�ËaÆ�ÌFç`æXÔ6ò�ÌZÉZÌZÑ`È&Ê6Ï îaÔLÉZÆ�×6çlÚ�
`Ð;êOÌFìQØ�ÑVæ�ÌOç]ÌZÐXñNÌOç`Ñ`ÌZÐ�ËaÆ�ÌOç`æXÔaò�ÌhÉZÌZÑ`È
ÌOç	ÍlÊaÐ�Ð�×6ÍlÑV×6ñ�ÑVÊ�ÑVæ�×
ç`Æ:9�ÍQÌZ×LÐ�Ñ�ò�Æ�Ñ�ÉhÌZë�ÌZÑV×6ñ&Ù�ÒQ×6ÍQÌOç=ÌZÊaÐ;Ð�×L×6ñ�×6ñ�Ú�êOÌhÌFì�ÒQ×6éNÆ�ÌhÒQ×6ç�ÑVæ�×
ñNÌOç=Ö
Ñ`ÌZÐ�ËaÆ�ÌOç`æXÔ6ò�ÌhÉZÌZÑ`È1ÌZÐ1Ê6Òlñ�×lÒ½ÑVÊ&ñ�×6ÍQÌOñ�×NØBèBæ�×LÑVæ�×lÒ
ÔöÍl×lÒQÑQÔLÌZÐ1ÊaÆ�ÑVÙ�Æ�Ñ½ÍLÔ6Ð;òX×�ÍQÉOÔaçVç=ÌhôX×6ñ�Ôaç
Ô6Ù�Ù�ÒQÊaÙ�ÒVÌOÔ6ÑV×�Ê6Ò Ð�ÊaÑLÚ


`Ñ�ÌOç2ÍQÉZ×6ÔLÒ ÑVæXÔ6ÑBè�ÌZÑVæ�ÊaÆ�Ñ�Ôañ�ñNÌZÑ`ÌZÊaÐXÔLÉ�ÌZÐ�ÏFÊ6ÒQë	Ô6Ñ`ÌZÊaÐ
Ê6Ò�ÔaçVç`Æ�ë�Ù�Ñ`ÌZÊaÐXçlØ�ÑVæ�×�ÙXÔLÒQÑ`ÌOÔLÉJÏFÆ�ÐXÍQÖ
Ñ`ÌZÊaÐ
��Ë6ÌZîN×LÐ½ñ�Æ�× ÑVÊ�êOÌFì�ÍLÔ6Ð�Ð�ÊaÑBòX×�×lÕ�ÑV×LÐXñ�×6ñ�ÑVÊ)�	ñ�×lôXÐ�×6ñ�ÏFÊ6Ò2ÔLÉhÉ�ÌZÐ�Ù�Æ�ÑQçlÚ�å�Ê�ç`Ê6ÉZîN×�ÑVæ�ÌOç
Ù�ÒQÊaò�ÉZ×Lë½Ø�è�×BæXÔLîN×2ÑVÊ]×lÕ�Ù�ÉZÊ6ÌZÑ�ÑVæ�× ç=ÌZë�ÌhÉOÔLÒVÌZÑ`È�ç`ÑQÔ6ÑV×6ñ]ÌZÐ
êOÌhÌFì9èBæ�ÌOÍQæ�×LÐXÔ6ò�ÉZ×6ç9ÆXç9ÑVÊ]ñ�×6çVÍQÒVÌZòX×
�$ÌZë�Ù�ÒQ×6ÍQÌOç`×lÉZÈöèBæ�×LÐöÑVæ�×½ç`ÙX×6ÍQÌhôX×6ñ�ÌZÐ�Ù�Æ�ÑQç�ÔLÒQ×	ÒQ×LÙ�ÒQ×6ç`×LÐ�ÑQÔ6Ñ`ÌZîN×	ÌZÐöÑVæ�×½ç`×LÐXç`×½ÑVæXÔ6Ñ�ÑVæ�×LÈ
ÍlÊ6îN×lÒBÑVæ�× ÌZÐ�Ù�Æ�Ñ ç`ÙXÔaÍl×]ç`Æ:9�ÍQÌZ×LÐ�Ñ`ÉZÈ�ñ�×LÐXç`×�è�ÌZÑVæ�ÒQ×6ç`ÙX×6ÍlÑBÑVÊ�ÑVæ�×]ç=ÌZë�ÌhÉOÔLÒVÌZÑ`È�ÌZÐ�êOÌhÌFìQÚW
`Ð�ÑVæ�×
ÏFÊ6ÉhÉZÊ6è�ÌZÐ�Ë�ØJè�×�ñ�×6çVÍQÒVÌZòX×�Ô6Ð½ÌZÐ�ÑVÆ�ÌZÑ`ÌZîN×�Ô6Ù�Ù�ÒQÊNÔaÍQæ
ÑVÊ�Ô�ë�Ê�ñ�×lÉJÌZÐXÍlÊ6ÒQÙXÊ6ÒlÔ6Ñ`ÌZÐ�Ë
ÑVæ�×�ÌOñ�×6Ôaç]êOÌFì
Ô6ÐXñ$êOÌhÌFìQÚW
`ÑBÑVÆ�ÒQÐXçBÊaÆ�ÑBÑVæXÔ6Ñ2ÑVæ�ÌOç�ÉZ×6Ôañ�çBÑVÊ�ÑVæ�×�Ó$ÔLÕ�Ö=Ó½ÌZÐ�êFÓ$ÔLÕ�Ö=Ñ`Ö=Ð�Ê6ÒQë�ì�ÒQÆ�ÉZ×NÚ


`Ð	Ê6Òlñ�×lÒBÏFÊ6ÒQë	ÔLÉhÌZÇL×�ÑVæ�× ÌOñ�×6Ô]Ê6Ï9ç=ÌZë�ÌhÉOÔLÒ2ÌZÐ�Ù�Æ�ÑQç2Ô6ÐXñ	ÊaÆ�ÑVÙ�Æ�ÑQçlØ�è�× ÆXç`× ÑVæ�×�Ð�ÊaÑ`ÌZÊaÐ½Ê6Ï�Ô
ç=ÌZë�ÌhÉOÔLÒVÌZÑ`È½ÒQ×lÉOÔ6Ñ`ÌZÊaÐ�Ú)��ç=ÌZë�ÌhÉOÔLÒVÌZÑ`È
ÒQ×lÉOÔ6Ñ`ÌZÊaÐ$ÊaÐ
ÑVæ�×�ç`×LÑ�`�ÌOç Ô�ë	Ô6Ù�Ù�ÌZÐ�Ë! �ó/`#"�` R])
� �! < 	Jç`ÆXÍQæ�ÑVæXÔ6Ñ
ê9� < ì! �ê"h] +h�ì � < Ø
ê9�!�Nì! �ê"h] +h�$hì �  �ê"h�$  +h�ìQØ�Ô6ÐXñ
ê9� � ì! �ê"h] +h�$hì%'# �ê"h�$  +h�$ $hì!%& �ê"h] +h�$ $eìQØBèBæ�×lÒQ×�'íÌOç�ÑVæ�×�LM�Æ�õaÔaç=ÌZ×Lè�ÌOÍlÇ$ë�Æ�ÉZÑ`ÌZÙ�ÉhÌOÍLÔ6Ñ`ÌZÊaÐ

ñ�×lôXÐ�×6ñ�ÌZÐ½×6éNÆXÔ6Ñ`ÌZÊaÐ�ê"�NìQØ

�



æ�Ê6ÉOñ�ÚW
=Ï�ÑVæ�×�LM�Æ�õaÔaç=ÌZ×Lè�ÌOÍlÇ ë�Æ�ÉZÑ`ÌZÙ�ÉhÌOÍLÔ6Ñ`ÌZÊaÐ�ÌOç9ÒQ×LÙ�ÉOÔaÍl×6ñ�ò�È�Ô6Ð�ÔLÒQò�ÌZÑ`ÒlÔLÒQÈ	Ñ`Ö=Ð�Ê6ÒQë½Ø�ÑVæ�×2ë�Ê6ÒQ×
Ëa×LÐ�×lÒlÔLÉXÐ�ÊaÑ`ÌZÊaÐ	Ê6ÏJÔ6Ð�×6éNÆXÔLÉhÌZÑ`È]ÒQ×lÉOÔ6Ñ`ÌZÊaÐ�� � 	�Ê6Ò9ÌZÐXñNÌOç`Ñ`ÌZÐ�ËaÆ�ÌOç`æ�Ô6ò�ÌZÉhÌOÑ`È	ÊaÙX×lÒlÔ6ÑVÊ6Ò�� ����	�ÌOç�ÆXç`×6ñ�Ú
å�æ�×	ÍQæ�Ê6ÌOÍl×�Ê6ÏBÑVæ�×�LM�Æ�õaÔaç=ÌZ×Lè�ÌOÍlÇ	ë�Æ�ÉZÑ`ÌZÙ�ÉhÌOÍLÔ6Ñ`ÌZÊaÐ�ÌZÐ&ê9� � ìBÌZë�Ù�ÉhÌZ×6ç�ÑVæXÔ6Ñ�ÑVæ�×�ÍlÊaÐXÍl×LÙ�Ñ�Ê6ÏBÔ
ç=ÌZë�ÌhÉOÔLÒVÌZÑ`È;ÒQ×lÉOÔ6Ñ`ÌZÊaÐ;ÌOç�ñ�ÆXÔLÉ ÑVÊöÙXç`×LÆXñ�Ê6Ö=ë�×LÑ`ÒVÌOÍLçlÚ�å�æ�ÆXç	Ô�ÍLÔ6Ð�ÊaÐ�ÌOÍLÔLÉ�ÌZÐ�ÑV×lÒQÙ�ÒQ×LÑQÔ6Ñ`ÌZÊaÐ;Ê6Ï
ç=ÌZë�ÌhÉOÔLÒVÌZÑ`È
ÌZÐ$ÑVæ�×	ç`×LÐXç`×�Ê6Ï��eÐ�ÊaÑ òX×lÌZÐ�Ë�Ï=ÔLÒ�ÔLèBÔLÈ�ÏOÒQÊaëí×6ÔaÍQæ
ÊaÑVæ�×lÒ���è�ÌZÑVæ
ÒQ×6ç`ÙX×6ÍlÑ ÑVÊ�ÑVæ�×
ÍlÊ6ÒVÒQ×6ç`ÙXÊaÐXñNÌZÐ�Ë	ÙXç`×LÆXñ�Ê6Ö=ë�×LÑ`ÒVÌOÍ]ÍLÔ6Ð�òX×]Ù�ÒQÊ6îNÌOñ�×6ñ����K	=Ú
ï$×�ç`Ñ`ÒQ×6çVç`×6ñ$ÌZÐöÑVæ�×�ÔaçVç`Æ�ë�Ù�Ñ`ÌZÊaÐ�êOÌFì�ÑVæXÔ6Ñ]ÑVæ�×½ç`ÙX×6ÍQÌhôX×6ñ$îaÔLÉZÆ�×6ç�ñ�Ê
Ð�ÊaÑ]æXÔLîN×	ÑVÊ
òX×

Ù�ÒQ×6ÍQÌOç`×NÚ��2Ð½ÌZÐ�ÑVÆ�ÌZÑ`ÌZîN×�Ô6Ù�Ù�ÒQÊNÔaÍQæ$ÑVÊ	ÒQ×��X×6ÍlÑ ÑVæ�ÌOç�Ð�ÊaÑ`ÌZÊaÐ$ÌOç�ÑVÊ½ñ�×6çVÍQÒVÌZòX×�ÑVæ�×6ç`×�ÌZë�Ù�ÒQ×6ÍQÌOç`×
îaÔLÉZÆ�×6ç�ò�È$ÏFÆ�ÇLÇLÈ�ç`×LÑQçlØ9èBæ�ÌOÍQæ&ÔLÒQ×�è�×lÉhÉ ç`Æ�ÌZÑV×6ñ$ÏFÊ6Ò�ë�Ê�ñ�×lÉhÉhÌZÐ�ËöÊ6Ï2ÉhÌZÐ�ËaÆ�ÌOç`Ñ`ÌOÍ
×lÕ�Ù�ÒQ×6çVç=ÌZÊaÐXç
ÉhÌZõN×	� 5+C-C�J$D�
K7 >�5 B 8;? ��h81��ZÚ&å�æ�ÌOç�×lÕ�Ù�ÒQ×6çVç=ÌZÊaÐöÌOç]ÒQ×LÙ�ÒQ×6ç`×LÐ�ÑV×6ñ�ò�ÈöÔ½ÏFÆ�ÇLÇLÈöç`×LÑ(^ T �½ê9`�ì
èBæ�×lÒQ×�`"ÌOç ÑVæ�×�Æ�ÐXñ�×lÒVÉZÈNÌZÐ�Ë
ñ�Êaë	ÔLÌZÐ$ÏFÊ6Ò]ÑVæ�×�îaÔLÒVÌOÔ6ò�ÉZ×
��Ú�ï$×�ÔLÉOç`Ê$ÔaçVç`Æ�ë�×�ÑVæXÔ6Ñ�ÑVæ�×lÒQ×
ÌOç]ç`Êaë�×�h81IT*` ç`ÆXÍQæ
ÑVæXÔ6Ñ1^�ê"h81Lì � < Ú���ç`ÆXÔLÉhÉZÈNØ%` è�ÌhÉhÉBòX×	Ô½ç`Æ�òXç`×LÑ�Ê6Ï2ÑVæ�×�ÒQ×6ÔLÉ�ÉhÌZÐ�×NØ
Ô6ÐXñ�ÌZÐ½ÑVæ�ÌOç ÍLÔaç`×�ÌZÑ2ÌOçBÒQ×6Ôaç`ÊaÐXÔ6ò�ÉZ×�ÑVÊ�ÔaçVç`Æ�ë�×]ÑVæXÔ6Ñ.^
ÌOç2Ð�ÊaÐ�Ö`ñ�×6ÍQÒQ×6Ôaç=ÌZÐ�Ë�ÏFÊ6Ò1h % h81 Ô6ÐXñ
Ð�ÊaÐ�ÖFÌZÐXÍQÒQ×6Ôaç=ÌZÐ�Ë
ÏFÊ6Ò�h�� h816Ø�ÌZë�Ù�ÉZÈNÌZÐ�Ë$ÑVæXÔ6Ñ1^&ÌOç]Ô
ÍlÊaÐ�îN×lÕ½ÏFÆ�ÇLÇLÈ$ç`×LÑLÚ�ï$×	è�ÌhÉhÉBÒQ×LÑVÆ�ÒQÐ
ÑVÊ	ÑVæ�ÌOç2ÙXÊ6ÌZÐ�Ñ2ÉOÔ6ÑV×lÒ�ÊaÐ½ÌZÐ½ÑVæ�ÌOç�ç`×6ÍlÑ`ÌZÊaÐ�Ú��BÑ2ÑVæ�×]ë�Êaë�×LÐ�ÑLØ�ÌZÑ2ÌOç ç`Æ:9�ÍQÌZ×LÐ�ÑBÑVÊ	Æ�ÐXñ�×lÒlç`ÑQÔ6ÐXñ
ÑVæ�×�ÏFÆ�ÇLÇLÈ�ç`×LÑ�^öÔaç2Ô]ÒQ×LÙ�ÒQ×6ç`×LÐ�ÑQÔ6Ñ`ÌZÊaÐ
Ê6Ï9ÑVæ�×�îaÔ6ËaÆ�×lÉZÈ½Ë6ÌZîN×LÐ½îaÔLÉZÆ�×Ih81LÚBå�æ�×]ë�×Lë�òX×lÒlç`æ�ÌZÙ
ñ�×LË6ÒQ×L×�^�ê"h�ì�ÌOç9ÌZÐ�ÑV×lÒQÙ�ÒQ×LÑV×6ñ�ÔaçBÑVæ�×�ñ�×LË6ÒQ×L×�ÑVÊ�èBæ�ÌOÍQæ�h�ÍLÔ6Ð½òX× ÌOñ�×LÐ�Ñ`ÌhôX×6ñ	è�ÌZÑVæ½ÑVæ�×�îaÔLÉZÆ�×
h81LÚ

M�×LÑ2ÆXç�Ð�Ê6è�ÍlÊaÐXç=ÌOñ�×lÒ ÊaÐ�×]ç=ÌZë�Ù�ÉZ×�ç`ÑQÔ6ÑV×Lë�×LÐ�Ñ
� ����� ��� �15+C-C�J$D�
K7 >�5 B 8;? �(h81������ �"!#� � 5+C-C�J$D�
K7 >�5 B 8;? � � 1KU ê ��ì

ÑVæXÔ6Ñ�ÔaçVç=ÌZËaÐXç ÑVæ�×	êOÌZë�Ù�ÒQ×6ÍQÌOç`×lÉZÈ�õ�Ð�Ê6èBÐ�ì�îaÔLÉZÆ�× � 1 ÑVÊ�ÑVæ�×	êOÌZë�Ù�ÒQ×6ÍQÌOç`×lÉZÈ½õ�Ð�Ê6èBÐ�ì�îaÔLÉZÆ�×Ih81LØÌ=Ú ×NÚZØNÌZÑ ñ�×LÑV×lÒQë�ÌZÐ�×6ç�ÑVæ�×�îaÔLÉZÆ�×]Ê6Ï�ÑVæ�× ÏFÆ�ÐXÍlÑ`ÌZÊaÐ��	ÌZÐ½ÊaÐ�×�êOÌZë�Ù�ÒQ×6ÍQÌOç`×lÉZÈ�õ�Ð�Ê6èBÐ�ì9ÙXÊ6ÌZÐ�ÑLÚ

`Ñ�è�ÌhÉhÉJÏFÊ6ÉhÉZÊ6è1ÏOÒQÊaë ÑVæ�×�ñNÌOçVÍlÆXçVç=ÌZÊaÐ
òX×lÉZÊ6è�ÑVæXÔ6Ñ�ê ��ì�ÌOçBÔ6Ð	ÌZë�Ù�ÉhÌOÍLÔ6Ñ`ÌZÊaÐ
ÊaÐ�ÑVæ�×]ç`Æ�ÒVÏ=ÔaÍl×

ÌZë�Ù�ÉhÌOÍLÔ6Ñ`ÌZÊaÐ½ÏFÊ6ÒQë�èBæ�ÌOÍQæ�Ø�æ�Ê6è�×LîN×lÒ6ØaÌOç�Ð�ÊaÑBÐ�×6Íl×6çVçVÔLÒVÌhÉZÈ	Æ�ÐXñ�×lÒlç`ÑVÊNÊ�ñ½ÔaçBÔ�ÉZÊaË6ÌOÍLÔLÉJÌZë�Ù�ÉhÌOÍLÔLÖ
Ñ`ÌZÊaÐ�Ú�M�Ô6ÑV×lÒ�ÊaÐ$è�×]è�ÌhÉhÉ�ñNÌOçVÍlÆXçVç2ÌZÐ
ë�Ê6ÒQ×�ñ�×LÑQÔLÌhÉ9ñNÌ�$�×lÒQ×LÐ�Ñ èBÔLÈ�ç2ÑVÊ�ñ�×6çVÍQÒVÌZòX×]ÏFÆ�ÐXÍlÑ`ÌZÊaÐ½ÌZÐ
ÑV×lÒQë	ç�Ê6ÏJÉZÊaË6ÌOÍLÔLÉ�ÌZë�Ù�ÉhÌOÍLÔ6Ñ`ÌZÊaÐXç�Ô6ÐXñ�ÊaÑVæ�×lÒ ç`ÑQÔ6ÑV×Lë�×LÐ�ÑQçlÚ
å�æ�×�ÉhÌZÐ�ËaÆ�ÌOç`Ñ`ÌOÍ½×lÕ�Ù�ÒQ×6çVç=ÌZÊaÐXç�� 5+C-C�J$D�
K7 >�5 B 8;? ��h81���Ô6ÐXñ%� 5+C-C�J$D�
K7 >�5 B 8;? � � 1���ÔLÒQ×�ÒQ×LÙ�ÒQ×lÖç`×LÐ�ÑV×6ñ½ò�È�ÑVæ�×�ÏFÆ�ÇLÇLÈ½ç`×LÑQç�^&Ô6ÐXñ�_�ØXÒQ×6ç`ÙX×6ÍlÑ`ÌZîN×lÉZÈNÚ�� Ê6è"ÔaçVç`Æ�ë�×�ÑVæXÔ6Ñ è�×�ÔLÒQ×�Ë6ÌZîN×LÐ
ÑVæ�×

ÌZÐ�Ù�Æ�Ñ2îaÔLÉZÆ�×(h�Ú�ï;æXÔ6Ñ ÍLÔ6Ð�è�×]çVÔLÈ�Ô6òXÊaÆ�Ñ ÑVæ�×�ÊaÆ�ÑVÙ�Æ�ÑBÏFÊ6Ò.h &

=Ï]h � h819ÑVæ�×LÐ�ÑVæ�×2ÊaÆ�ÑVÙ�Æ�Ñ�ÌOç�� 5+C-C�J$D�
K7 >�5 B 8;? � � 1��ZØaèBæ�ÌOÍQæ�ÌOç�ÒQ×LÙ�ÒQ×6ç`×LÐ�ÑV×6ñ�ò�È]ÑVæ�×BÏFÆ�ÇLÇLÈç`×LÑ._�Ú�ÅXÊ6Ò�h%'� h81 è�×�æXÔLîN×�ÑVÊ�ÑQÔ6õN×�ÌZÐ�ÑVÊ	ÔaÍLÍlÊaÆ�Ð�Ñ2ÑVÊ�èBæ�ÌOÍQæ
ñ�×LË6ÒQ×L×(h½ÍLÔ6Ð½òX×�ÌOñ�×LÐ�Ñ`ÌhôX×6ñ

è�ÌZÑVæPh816Ú
å�æ�ÌOç�ñ�×LË6ÒQ×L×�ÌOç]Ë6ÌZîN×LÐöò�È
ÑVæ�×�ë�×Lë�òX×lÒlç`æ�ÌZÙ�Ë6ÒlÔañ�×�^�ê"h�ìQÚ
ï;æXÔ6Ñ�ÍLÔ6Ð�òX×�çVÔLÌOñ
Ô6òXÊaÆ�Ñ ÑVæ�×�ÊaÆ�ÑVÙ�Æ�Ñ�ÌZÐ½ÑVæ�ÌOç2ÍLÔaç`×(&

�aÌZÐXÍl×]ê ��ì�ÌOç9ÑVæ�×BÊaÐ�ÉZÈ�ÌZÐ�ÏFÊ6ÒQë	Ô6Ñ`ÌZÊaÐ�è�×BæXÔLîN×NØaè�×2ñ�×lÒVÌZîN×BÏFÊ6ÒBÔ Ë6ÌZîN×LÐ�ÙXÊNçVç=ÌZò�ÉZ×�ÊaÆ�ÑVÙ�Æ�Ñ �ÑVæXÔ6ÑLØaÌhÏ h]ÌOç9Ô6Ù�Ù�ÒQÊLÕ�ÌZë	Ô6ÑV×lÉZÈIh819ÑVæ�×LÐ � ÍLÔ6Ð�òX× ÔaÍLÍl×LÙ�ÑV×6ñ]Ôaç�ÊaÆ�ÑVÙ�Æ�Ñ�ÌhÏ�ÌZÑ�ÌOç9Ô6Ù�Ù�ÒQÊLÕ�ÌZë	Ô6ÑV×lÉZÈ
� 16ÚJå�æ�× B J$3 B "(G!8 !
JK8+8�Ê6Ï�ÑVæ�×Bç`ÑQÔ6ÑV×Lë�×LÐ�ÑQç)� hI7 6�5+C-C�J$D�
K7 >�5 B 8;? �%h81��6Ô6ÐXñ�� � 7 6�5+C-C�J$D�
K7 >�5 B 8;? �
� 1��NÌOç2ñ�×LÑV×lÒQë�ÌZÐ�×6ñ	ò�È�ÑVæ�× ÏFÆ�ÇLÇLÈ	ç`×LÑQç%^�Ô6ÐXñ�_�ØNÒQ×6ç`ÙX×6ÍlÑ`ÌZîN×lÉZÈNÚ9å�æ�×6ç`×�Ñ`è�Ê�ç`ÑQÔ6ÑV×Lë�×LÐ�ÑQçBÔLÒQ×ÍlÊaÐ�Ð�×6ÍlÑV×6ñ�ò�È�Ô�ÍlÊaÐ�*QÆ�ÐXÍlÑ`ÌZÊaÐ�Ú9Å�ÒQÊaë ÑVæ�× îNÌZ×Lè1ÙXÊ6ÌZÐ�Ñ2Ê6ÏJÏFÆ�ÇLÇLÈ�ÉZÊaË6ÌOÍaØ�Ô�ÐXÔ6ÑVÆ�ÒlÔLÉJë�Ê�ñ�×lÉ�Ê6Ï
ÍlÊaÐ�*QÆ�ÐXÍlÑ`ÌZÊaÐ	ÌOçBÑVæ�× ë�ÌZÐ�ÌZë�Æ�ë�Ê6Ò Ô6Ð�ÊaÑVæ�×lÒ ç`Æ�ÌZÑQÔ6ò�ÉZ×]Ñ`Ö=Ð�Ê6ÒQë V�Ú9å�æ�×lÒQ×lÏFÊ6ÒQ×NØ�ÑVæ�×�ñ�×LË6ÒQ×L× ÑVÊ
èBæ�ÌOÍQæ � ÍLÔ6Ð½òX×]ÍlÊaÐXç=ÌOñ�×lÒQ×6ñ½Ôaç2Ô6Ð
Ô6Ù�Ù�ÒQÊaÙ�ÒVÌOÔ6ÑV×]ÊaÆ�ÑVÙ�Æ�ÑBÏFÊ6Ò�h	ÌOçBÊaò�ÑQÔLÌZÐ�×6ñ�ÆXç=ÌZÐ�Ë

^�ê"h�ì]V�_�ê � ì+U ê"�Nì

�



ÅXÊ6ÒQë�Æ�ÉOÔ�ê"�NìBÍLÔ6Ð�òX× ÌZÐ�ÑV×lÒQÙ�ÒQ×LÑV×6ñ�ÌZÐ½ÑVæ�× ÏFÊ6ÉhÉZÊ6è�ÌZÐ�Ë½ç`×LÐXç`×NÚ
� ê"h�ì�� ��� ) h��*h81W& � � � 1 ê � ì

èBæ�×lÒQ×�� ç`ÑQÔ6ÐXñ�çBÏFÊ6Ò�ê=Ô6Ù�Ù�ÒQÊLÕ�ÌZë	Ô6ÑV×aì�×6éNÆXÔLÉhÌZÑ`ÈNÚ%
`Ð�ÑVæ�×�ÍQÒVÌOç`Ù
ÍLÔaç`×NØXèBæ�×lÒQ× N ��OBÌOç2×lÌZÑVæ�×lÒÑ`ÒQÆ�×2Ê6Ò�Ï=ÔLÉOç`×NØ�ê � ì9ç=ÌZë�Ù�ÉZÈ�ñ�×LÑV×lÒQë�ÌZÐ�×6ç�ÑVæ�×2ÙXÔLÒQÑ`ÌOÔLÉ�ÏFÆ�ÐXÍlÑ`ÌZÊaÐ	ÑVæXÔ6Ñ9ÌOç�ñ�×lôXÐ�×6ñ�ÏFÊ6ÒBÑVæ�×BÌZÐ�Ù�Æ�Ñ
h81LØJÈNÌZ×lÉOñNÌZÐ�Ë � 1�Ôaç�ÊaÆ�ÑVÙ�Æ�ÑLÚ�ZBÆ�Ñ]ç=ÌZÐXÍl×	è�×	ÔaçVç`Æ�ë�×6ñ$ÑVæXÔ6Ñ(h81]Ô6ÐXñ � 1�ÔLÒQ×	Ð�ÊaÑ]Ù�ÒQ×6ÍQÌOç`×lÉZÈõ�Ð�Ê6èBÐ�Ø N � O ÍLÔ6Ð�Ð�ÊaÑ2òX×�×LîaÔLÉZÆXÔ6ÑV×6ñ�ÌZÐ½ÑV×lÒQë	ç�Ê6Ï�Ñ`ÒQÆ�×]Ô6ÐXñ	Ï=ÔLÉOç`×�ÔLÉZÊaÐ�×NØXò�Æ�Ñ�ÌZÐ
Ô�Ë6ÒlÔañ�×6ñÔ6Ù�Ù�ÒQÊNÔaÍQæ	ÉZ×6ÔañNÌZÐ�Ë�ÑVÊ]ÑVæ�×2ÌOñ�×6Ô]Ê6Ï�Ô ÏFÆ�ÇLÇLÈ�×6éNÆXÔLÉhÌZÑ`È�ÏFÊ6ÒBèBæ�ÌOÍQæ�Ô]ÙXÊNçVç=ÌZò�ÉZ×�ÔLÕ�ÌZÊaë	Ô6Ñ`ÌZÇ6Ô6Ñ`ÌZÊaÐ
ÌOç Ë6ÌZîN×LÐ½ò�È½ÑVæ�×�ÔLÕ�ÌZÊaë	ç�ê9� < ì X ê9� � ìQÚ�ï$×]è�ÌhÉhÉ9ÒQ×LîNÌOç=ÌZÑ ÑVæ�ÌOç�éNÆ�×6ç`Ñ`ÌZÊaÐ$Ô6ËNÔLÌZÐ$ÌZÐ
ÑVæ�×�×LÐXñ�Ê6Ï
ÑVæ�ÌOç2ç`×6ÍlÑ`ÌZÊaÐ�Ú
ï$×�Ð�Ê6è�×lÕ�ÑV×LÐXñ½ÊaÆ�Ò]ÍlÊaÐXç=ÌOñ�×lÒlÔ6Ñ`ÌZÊaÐXç�ÏOÒQÊaëíÊaÐ�×�ç`ÑQÔ6ÑV×Lë�×LÐ�Ñ2Ê6ÏBÑVæ�×]ÏFÊ6ÒQë�ê ��ìBÑVÊ�Ô�ç`×LÑ

Ê6Ï�ç`ÆXÍQæ½ç`ÑQÔ6ÑV×Lë�×LÐ�ÑQç
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ÊaÆ�ÑVÙ�Æ�Ñ�îaÔLÉZÆ�×6ç � 	 ���1 T ��Ø�èBæ�×lÒQ×	è�×	ÔaçVç`Æ�ë�×�ÑVæXÔ6Ñ]ÑVæ�×�ñ�Êaë	ÔLÌZÐXçI` Ô6ÐXñ � ÔLÒQ×�ÒQ×6ÔLÉ�ÌZÐ�Ö
ÑV×lÒQîaÔLÉOçlÚW
`Ð½Ôañ�ñNÌZÑ`ÌZÊaÐ�Ø�çVÍLÔLÉhÌZÐ�Ë�ÏFÆ�ÐXÍlÑ`ÌZÊaÐXçBÊaÐ�`"Ô6ÐXñ���Ø�èBæ�ÌOÍQæ�ÌZÐXñ�ÆXÍl×�ÑVæ�×]ÍlÊ6ÒVÒQ×6ç`ÙXÊaÐXñNÌZÐ�Ë
ç=ÌZë�ÌhÉOÔLÒVÌZÑ`È$ÒQ×lÉOÔ6Ñ`ÌZÊaÐXçlØ�æXÔLîN×�ÑVÊ½òX×	ç`ÙX×6ÍQÌhôX×6ñ�Ú	å�æ�×	çVÍLÔLÉhÌZÐ�Ë½ÏFÆ�ÐXÍlÑ`ÌZÊaÐXç�æXÔLîN×�ÑVÊ½òX×	ÍQæ�ÊNç`×LÐ
ÌZÐ;ç`ÆXÍQæ;Ô½èBÔLÈöÑVæXÔ6Ñ�ÉZÊ6è çVÍLÔLÉhÌZÐ�Ë$Ï=ÔaÍlÑVÊ6Òlç�ÔLÒQ×
ÔaçVç=ÌZËaÐ�×6ñ&ÑVÊ$îaÔLÉZÆ�×6ç�èBæ�×lÒQ×½ÑVæ�×	ÏFÆ�ÐXÍlÑ`ÌZÊaÐ
ÑVÊ�òX×�ÌZÐ�ÑV×lÒQÙXÊ6ÉOÔ6ÑV×6ñöñ�ÊN×6ç Ð�ÊaÑ]îaÔLÒQÈ$ç=ÌZËaÐ�Ìhô�ÍLÔ6Ð�Ñ`ÉZÈNÚ�å�æ�ÌOç ÒQ×��X×6ÍlÑQç2ÑVæ�×�ÌOñ�×6Ô�ÑVæXÔ6Ñ ÌZÑ�ÌOç Ð�ÊaÑ
Ð�×6Íl×6çVçVÔLÒQÈ	ÑVÊ�ñNÌOç`Ñ`ÌZÐ�ËaÆ�ÌOç`æ�ç`Ñ`ÒVÌOÍlÑ`ÉZÈ½òX×LÑ`è�×L×LÐ�ÌZÐ�Ù�Æ�Ñ îaÔLÉZÆ�×6çBÏFÊ6Ò èBæ�ÌOÍQæ½ÑVæ�×�ÊaÆ�ÑVÙ�Æ�Ñ2ÌOçBë�Ê6ÒQ×
Ê6Ò ÉZ×6çVçBÌOñ�×LÐ�Ñ`ÌOÍLÔLÉ=Ú(c2Ð
ÑVæ�×]ÊaÑVæ�×lÒ�æXÔ6ÐXñ�ØXÌhÏ�ÑVæ�×]ÏFÆ�ÐXÍlÑ`ÌZÊaÐ
ÑVÊ	òX×]ÌZÐ�ÑV×lÒQÙXÊ6ÉOÔ6ÑV×6ñ½ÌOç ×lÕ�ÙX×6ÍlÑV×6ñ
ÑVÊ�ÍQæXÔ6Ð�Ëa×2ÒlÔ6Ù�ÌOñNÉZÈ	ÌZÐ½Ô�Íl×lÒQÑQÔLÌZÐ	ÒlÔ6Ð�Ëa×NØ�ÑVæ�×LÐ	ÏFÊ6ÒBÑVæ�ÌOç�ÒlÔ6Ð�Ëa×]Ô�Ë6ÒQ×6Ô6ÑV×lÒ çVÍLÔLÉhÌZÐ�Ë�Ï=ÔaÍlÑVÊ6Ò2æXÔaç
ÑVÊ
òX×�ç`ÙX×6ÍQÌhôX×6ñ�Ø9ç=ÌZÐXÍl×	ÌZÑ�ÌOç�ÌZë�ÙXÊ6ÒQÑQÔ6Ð�Ñ�ÑVÊ$ñNÌOç`Ñ`ÌZÐ�ËaÆ�ÌOç`æ;è�×lÉhÉB×LîN×LÐ$òX×LÑ`è�×L×LÐ�ÍQÉZÊNç`×	ÌZÐ�Ù�Æ�Ñ
îaÔLÉZÆ�×6çlØ�òX×6ÍLÔ6ÆXç`×�ÑVæ�×lÌhÒ]ÍlÊ6ÒVÒQ×6ç`ÙXÊaÐXñNÌZÐ�Ë�ÊaÆ�ÑVÙ�Æ�ÑQç2ë�ÌZËaæ�Ñ�ñNÌ�$�×lÒ]ÍlÊaÐXç=ÌOñ�×lÒlÔ6ò�ÉZÈNÚ.
`Ð½ÑVæ�ÌOç èBÔLÈNØ
ÑVæ�×2ç=ÌZë�ÌhÉOÔLÒVÌZÑ`È�ÒQ×lÉOÔ6Ñ`ÌZÊaÐXç�ÌZÐXñ�ÆXÍl×6ñ�ò�È]ÑVæ�×2çVÍLÔLÉhÌZÐ�Ë�ÏFÆ�ÐXÍlÑ`ÌZÊaÐXç�ÍQæXÔLÒlÔaÍlÑV×lÒVÌZÇL×Bæ�Ê6è&Ù�ÒQ×6ÍQÌOç`×BÑVæ�×
îaÔLÉZÆ�×6ç2ç`æ�ÊaÆ�ÉOñ½òX× ÌZÐ
ñNÌ�$�×lÒQ×LÐ�ÑBÒlÔ6Ð�Ëa×6ç�ÌZÐ½Ê6Òlñ�×lÒ2ÑVÊ�Êaò�ÑQÔLÌZÐ
Ô6Ð
ÔaÍLÍl×LÙ�ÑQÔ6ò�ÉZ×�ÌZÐ�ÑV×lÒQÙXÊ6ÉOÔ6Ñ`ÌZÊaÐ�Ú
å�Ê
òX×�Ô6ò�ÉZ×�ÑVÊ
ÍLÔLÒVÒQÈ$ÊaÆ�Ñ�ÑVæ�×�ÌZÐ�ÑV×lÒQÙXÊ6ÉOÔ6Ñ`ÌZÊaÐ�Ø�ÌZÐöÔañ�ñNÌZÑ`ÌZÊaÐ;ÑVÊ½ÑVæ�×�çVÍLÔLÉhÌZÐ�Ë
ÏFÆ�ÐXÍlÑ`ÌZÊaÐXç

ÙXÔLÌhÒlç2Ê6ÏBêOÌZë�Ù�ÒQ×6ÍQÌOç`×lÉZÈ�õ�Ð�Ê6èBÐ�ì�ÌZÐ�Ù�Æ�Ñ`Ö=ÊaÆ�ÑVÙ�Æ�Ñ îaÔLÉZÆ�×6ç�ê"h
	 ���1  � 	 ���1 ìBÔLÒQ×�Ð�×L×6ñ�×6ñ�Ú
ZB×lÏFÊ6ÒQ×�è�×]ÑVÆ�ÒQÐ½ÑVÊ�ÑVæ�×]Ù�ÒQÊaò�ÉZ×Lë Ê6ÏBÍQæ�ÊNÊNç=ÌZÐ�Ë�Ô6Ù�Ù�ÒQÊaÙ�ÒVÌOÔ6ÑV×�ÙXÊ6ÌZÐ�ÑQçBÏFÊ6Ò2ÌZÐ�ÑV×lÒQÙXÊ6ÉOÔ6Ñ`ÌZÊaÐ�Ø

è�×�*QÆXç`Ñ`ÌhÏFÈ
ÑVæ�×]Ó$ÔLÕ�Ö=Ó½ÌZÐ½ÒQÆ�ÉZ×]ÌZÐ$ÑVæ�ÌOç ç`Ñ`ÒVÌOÍlÑV×lÒ ÏOÒlÔ6ë�×Lè�Ê6ÒQõ�Ú � çVç`Æ�ë�×�ÑVæXÔ6Ñ è�×]õ�Ð�Ê6è�ÑVæ�×
çVÍLÔLÉhÌZÐ�Ë$ÏFÆ�ÐXÍlÑ`ÌZÊaÐXç � Ô6ÐXñ �½ÌZÐXñ�ÆXÍQÌZÐ�Ë$ÑVæ�×�ç=ÌZë�ÌhÉOÔLÒVÌZÑ`È�ÒQ×lÉOÔ6Ñ`ÌZÊaÐXç� Ô6ÐXñ�[ ÊaÐöÑVæ�×�ÌZÐ�Ù�Æ�Ñ
ñ�Êaë	ÔLÌZÐ�`�Ô6ÐXñ
ÑVæ�×�ÊaÆ�ÑVÙ�Æ�Ñ]ñ�Êaë	ÔLÌZÐ3��Ú�
`Ð$Ôañ�ñNÌZÑ`ÌZÊaÐ�Ø�è�×�æXÔLîN×]ÑVæ�×]ÌZë�Ù�ÒQ×6ÍQÌOç`×lÉZÈ
õ�Ð�Ê6èBÐ
ÌZÐ�ÑV×lÒQÙXÊ6ÉOÔ6Ñ`ÌZÊaÐ	ÙXÊ6ÌZÐ�ÑQçWh 	 ���1 è�ÌZÑVæ�ÍlÊ6ÒVÒQ×6ç`ÙXÊaÐXñNÌZÐ�Ë�ÊaÆ�ÑVÙ�Æ�ÑQç � 	 ���1 Ø6Ì=Ú ×NÚZØaÔBÙXÔLÒQÑ`ÌOÔLÉXÏFÆ�ÇLÇLÈ2ÏFÆ�ÐXÍlÑ`ÌZÊaÐ
��ÌOç�Ë6ÌZîN×LÐ�ÚJÅXÊ6Ò�×6ÔaÍQæ�ÙXÔLÌhÒ2ê"h] � ì�è�×�ÍLÔ6Ð�ñ�×LÑV×lÒQë�ÌZÐ�×9ÑVÊ2èBæ�ÌOÍQæ�ñ�×LË6ÒQ×L×�ÌZÑ�ÍLÔ6Ð]òX×�ÍlÊaÐXç=ÌOñ�×lÒQ×6ñÔaçBòX×lÉZÊaÐ�Ë6ÌZÐ�Ë�ÑVÊ	�]Ú

�



å�æ�×�ÙXÔLÌhÒ$ê"h] � ì òX×lÉZÊaÐ�ËNç�ÑVÊ$ÑVæ�×	ÏFÆ�ÇLÇLÈ
ÏFÆ�ÐXÍlÑ`ÌZÊaÐ/� ÌhÏ�Ô6ÐXñöÊaÐ�ÉZÈ�ÌhÏ�ÑVæ�×lÒQ×�×lÕ�ÌOç`ÑQç�Ô6Ð
ÌZë�Ù�ÒQ×6ÍQÌOç`×lÉZÈ	õ�Ð�Ê6èBÐ�ÌZÐ�ÑV×lÒQÙXÊ6ÉOÔ6Ñ`ÌZÊaÐ
ÑVÆ�Ù�ÉZ×�ê"h
	 ���1  � 	 ���1 ì9è�ÌZÑVæ�èBæ�ÌOÍQæ
ê"h] � ì9ÍLÔ6Ð	òX× ÌOñ�×LÐ�Ñ`ÌhôX×6ñ�Ø
Ì=Ú ×NÚZØ�è�×�æXÔLîN×�ÑVÊ	ÉZÊNÊaõ
ÏFÊ6Ò]ÑVæ�×]ÌZÐ�ÑV×lÒQÙXÊ6ÉOÔ6Ñ`ÌZÊaÐöÑVÆ�Ù�ÉZ×½ê"h
	 ���1  � 	 ���1 ì2èBæ�ÌOÍQæ½ôXÑQç òX×6ç`Ñ�ÑVÊ$ê"h] � ìQÚ
�aÌZÐXÍl×�h�ç`æ�ÊaÆ�ÉOñ]òX×�ÌOñ�×LÐ�Ñ`Ìhô�Ô6ò�ÉZ×Bè�ÌZÑVæIh
	 ���1 5
E/G � ç`æ�ÊaÆ�ÉOñ]òX×�ÌOñ�×LÐ�Ñ`Ìhô�Ô6ò�ÉZ×Bè�ÌZÑVæ � 	 ���1 ÌZÑJÌOçJÍQÉZ×6ÔLÒ
ÑVæXÔ6Ñ�ÑVæ�×Bñ�×LË6ÒQ×L×6çJÊ6Ï�ç=ÌZë�ÌhÉOÔLÒVÌZÑ`È�òX×LÑ`è�×L×LÐ(h�Ô6ÐXñ(h 	 ���1 ØNÔ6ÐXñ � Ô6ÐXñ � 	 ���1 ç`æ�ÊaÆ�ÉOñ�òX×BÔ6ËaË6ÒQ×LËNÔ6ÑV×6ñ
ÌZÐ$Ô	ÍlÊaÐ�*QÆ�ÐXÍlÑ`ÌZîN×]ë	Ô6Ð�Ð�×lÒ6Ø�Ì=Ú ×NÚZØ�ò�È½Ô�Ñ`Ö=Ð�Ê6ÒQë½ØXÏFÊ6Ò ×lÕXÔ6ë�Ù�ÉZ×�ÑVæ�×]ë�ÌZÐ�ÌZë�Æ�ë½Ú2å�æ�ÌOç ë�×6Ô6ÐXç
ÑVæXÔ6ÑBè�× Êaò�ÑQÔLÌZÐ
Ô]ñ�×LË6ÒQ×L× Ê6Ï9ç=ÌZë�ÌhÉOÔLÒVÌZÑ`È�Ê6Ï�ë�ÌZÐ g  �ê"h] +h
	 ���1 ì+ $[�ê �  � 	 ���1 ì;k�òX×LÑ`è�×L×LÐ�ÑVæ�× ÙXÔLÌhÒlç
ê"h] � ì�Ô6ÐXñ½ê"h
	 ���1  � 	 ���1 ìQÚ%�aÌZÐXÍl× è�× ÔLÒQ×BÉZÊNÊaõNÌZÐ�Ë�ÏFÊ6ÒBÑVæ�× òX×6ç`Ñ9ôXÑVÑ`ÌZÐ�Ë�ÌZÐ�ÑV×lÒQÙXÊ6ÉOÔ6Ñ`ÌZÊaÐ
ÙXÊ6ÌZÐ�Ñ9ÏFÊ6ÒÑVæ�×�ÙXÔLÌhÒ�ê"h] � ìQØ�è�× ôXÐXÔLÉhÉZÈ½Êaò�ÑQÔLÌZÐ

ë	ÔLÕ� � ë�ÌZÐ g  �ê"h] +h 	 ���1 ì+ $[�ê �  � 	 ���1 ì;k�� ê < �Nì
ÔaçBÑVæ�×]ñ�×LË6ÒQ×L×�ÑVÊ�èBæ�ÌOÍQæ�ê"h] � ì�òX×lÉZÊaÐ�ËNç2ÑVÊ�ÑVæ�× ÌZë�Ù�ÒQ×6ÍQÌOç`×lÉZÈ	õ�Ð�Ê6èBÐ½ÙXÔLÒQÑ`ÌOÔLÉJÏFÆ�ÐXÍlÑ`ÌZÊaÐ�Úï;æXÔ6Ñ2ÍLÔ6Ð�òX×�çVÔLÌOñ½Ô6òXÊaÆ�Ñ2ÑVæ�× ÊaÆ�ÑVÙ�Æ�Ñ�ÏFÊ6Ò Ô�Íl×lÒQÑQÔLÌZÐ�ÌZÐ�Ù�Æ�Ñ�h &�ÅXÊ6ÒB×6ÔaÍQæ	ÊaÆ�ÑVÙ�Æ�Ñ � è�×ÍLÔ6Ð$ñ�×LÑV×lÒQë�ÌZÐ�×�ÑVæ�×�ñ�×LË6ÒQ×L×]ÑVÊ�èBæ�ÌOÍQæöê"h] � ìBòX×lÉZÊaÐ�ËNç�ÑVÊ	ÑVæ�×]ÌZë�Ù�ÒQ×6ÍQÌOç`×lÉZÈ½õ�Ð�Ê6èBÐ$ÙXÔLÒQÑ`ÌOÔLÉÏFÆ�ÐXÍlÑ`ÌZÊaÐ½ò�È	×6éNÆXÔ6Ñ`ÌZÊaÐ�ê < �NìQÚ�å�æ�ÆXçlØXÔ�ñ�×6çVÍQÒVÌZÙ�Ñ`ÌZÊaÐ½Ê6Ï9ÑVæ�×�ÊaÆ�ÑVÙ�Æ�ÑBÏFÆ�ÇLÇLÈ	ç`×LÑ�ÌOçBË6ÌZîN×LÐ½ò�È

^������
	 �aê � ì � ë	ÔLÕ� � ë�ÌZÐ g  �ê"h] +h
	 ���1 ì+ $[�ê �  � 	 ���1 ì;k � U ê <�� ì

�2×Lë�×Lë�òX×lÒVÌZÐ�Ë]ÑVæXÔ6Ñ�ÑVæ�×2ÏFÆ�ÇLÇLÈ�ç`×LÑQç9Ê6Ï�îaÔLÉZÆ�×6ç�ÑVæXÔ6Ñ2ÍLÔ6Ð	òX×2ÌOñ�×LÐ�Ñ`ÌhôX×6ñ	è�ÌZÑVæ�ÑVæ�× îaÔLÉZÆ�×�h
	 ���1
Ô6ÐXñ � 	 ���1 ØaÒQ×6ç`ÙX×6ÍlÑ`ÌZîN×lÉZÈNØNÔLÒQ×BË6ÌZîN×LÐ�ò�È�^ �Vê"h�ì �  �ê"h] +h 	 ���1 ìJÔ6ÐXñI_��`ê � ì � [�ê �  � 	 ���1 ìQØN×6éNÆXÔ6Ñ`ÌZÊaÐê <�� ìBÍLÔ6Ð�òX×�ÒQ×Lè�ÒVÌZÑVÑV×LÐ	ÌZÐ½ÑVæ�× ÏFÊ6ÒQë

^�������	 �Nê � ì � ë	ÔLÕ� g ë�ÌZÐ g ^ �Vê"h�ì+ +_��=ê � ì;k-k ê < �aì
èBæ�ÌOÍQæ�ÌOç2Ô6ËNÔLÌZÐ
ÑVæ�×�Ó$ÔLÕ�Ö=Ó½ÌZÐ	ÒQÆ�ÉZ×NÚ


`Ð	ÑVæ�× Ô6òXÊ6îN×�ÍlÊaÐXç=ÌOñ�×lÒlÔ6Ñ`ÌZÊaÐXçlØXè�×2ËNÔLîN×BÉhÌZÐ�×6ç�æ�Ê6è1Ô6Ù�Ù�ÒQÊaÙ�ÒVÌOÔ6ÑV×]çVÍLÔLÉhÌZÐ�Ë�ÏFÆ�ÐXÍlÑ`ÌZÊaÐXçBÍLÔ6Ð
òX×�ÍQæ�ÊNç`×LÐ�ÚBå�æ�×�ÌZÐ�ÑV×lÒQÙXÊ6ÉOÔ6Ñ`ÌZÊaÐ�ÙXÊ6ÌZÐ�ÑQç2è�×lÒQ×]ÔaçVç`Æ�ë�×6ñ�ÑVÊ	òX×]Ë6ÌZîN×LÐ�Ú%� Ê6è�ØXè�×�Ù�ÒQÊaÙXÊNç`×�Ô
Ù�æ�ÌhÉZÊNç`ÊaÙ�æ�È½Ê6Ï�ç`×lÉZ×6ÍlÑ`ÌZÐ�Ë	ç`Æ�ÌZÑQÔ6ò�ÉZ×]ÌZÐ�ÑV×lÒQÙXÊ6ÉOÔ6Ñ`ÌZÊaÐXç ÙXÊ6ÌZÐ�ÑQçlÚ
å�æ�×BÍLÔaç`×�èBæ�×LÐ�Ô�ÒlÔ6ÐXñ�Êaë"çVÔ6ë�Ù�ÉZ×BÊ6Ï�ñ�Ô6ÑQÔ�ÌOç�ÔLîaÔLÌhÉOÔ6ò�ÉZ×2è�ÌhÉhÉXÐ�ÊaÑJòX×BÍlÊaÐXç=ÌOñ�×lÒQ×6ñ]ç=ÌZÐXÍl×9ÌZÑ

ÑVæ�×LÐ]ÌOç�ÆXç`ÆXÔLÉhÉZÈ�ë�Ê6ÒQ×2Ô6Ù�Ù�ÒQÊaÙ�ÒVÌOÔ6ÑV×2ÑVÊ]Ô6Ù�Ù�ÉZÈ�ÔBÒQ×LË6ÒQ×6çVç=ÌZÊaÐ	ÑV×6ÍQæ�Ð�ÌOéNÆ�×NÚ�ï$×2ÍlÊaÐXÍl×LÐ�Ñ`ÒlÔ6ÑV×�ÊaÐ
ÑVæ�×BÍLÔaç`×�èBæ�×lÒQ×�Ô2æ�Æ�ë	Ô6Ð]×lÕ�ÙX×lÒQÑ�æXÔaç�Ô6Ð]ÌOñ�×6ÔBÊ6Ï�æ�Ê6è�ÑVæ�×9ÏFÆ�ÐXÍlÑ`ÌZÊaÐ�ç`æ�ÊaÆ�ÉOñ�Ô6Ù�Ù�ÒQÊLÕ�ÌZë	Ô6ÑV×lÉZÈ
ÉZÊNÊaõ�ÉhÌZõN×NÚWcBÏXÍlÊaÆ�Òlç`×NØLÌZÑJë�ÌZËaæ�ÑJòX×9ÒQ×6Ôaç`ÊaÐXÔ6ò�ÉZ×BÑVÊ ç`ÙX×6ÍQÌhÏFÈ]Ôaç�ë	Ô6Ð�È2ÌZÐ�ÑV×lÒQÙXÊ6ÉOÔ6Ñ`ÌZÊaÐ�ÙXÊ6ÌZÐ�ÑQç�Ôaç
ÙXÊNçVç=ÌZò�ÉZ×NÚ%� Ê6è�×LîN×lÒ6Øaè�×�ç`Ñ`ÌOÍQõ�æ�×lÒQ× ÑVÊ]ÑVæ�× Ù�æ�ÌhÉZÊNç`ÊaÙ�æ�È�ÑVæXÔ6ÑBÑVæ�× ×lÕ�ÙX×lÒQÑ9Ñ`ÒVÌZ×6ç�ÑVÊ�ñ�×lôXÐ�×�Ôaç
ÏF×Lè
ÌZÐ�ÑV×lÒQÙXÊ6ÉOÔ6Ñ`ÌZÊaÐ�ÙXÊ6ÌZÐ�ÑQç�Ôaç�ÔLÒQ×9Ð�×6Íl×6çVçVÔLÒQÈ2ÏFÊ6Ò�Ô2çVÔ6Ñ`ÌOç=Ï=ÔaÍlÑVÊ6ÒQÈ]ñ�×6çVÍQÒVÌZÙ�Ñ`ÌZÊaÐ]Ê6ÏXÑVæ�×JÏFÆ�ÐXÍlÑ`ÌZÊaÐ�Ú
å�æ�ÌOç�ë�×LÑVæ�Ê�ñ�ÏOÒQ×L×6ç�ÑVæ�×�×lÕ�ÙX×lÒQÑ�ÏOÒQÊaë+ç`ÙX×6ÍQÌhÏFÈNÌZÐ�Ë�ÒQ×6ñ�Æ�ÐXñ�Ô6Ð�Ñ�õ�Ð�Ê6è�ÉZ×6ñ�Ëa×
Ô6ÐXñöÉZ×6Ôañ�ç�ÑVÊ
Ô
îN×lÒQÈ$ÌZÐ�ÏFÊ6ÒQë	Ô6Ñ`ÌZÊaÐ�ÍlÊaë�Ù�ÒQ×6çVç`×6ñ$ÒQ×LÙ�ÒQ×6ç`×LÐ�ÑQÔ6Ñ`ÌZÊaÐ&Ê6Ï�ÑVæ�×�ÏFÆ�ÐXÍlÑ`ÌZÊaÐ;ÑVÊ$òX×�ÌZÐ�ÑV×lÒQÙXÊ6ÉOÔ6ÑV×6ñ�Ú
M�×LÑ�ÆXç�ÔaçVç`Æ�ë�×�ÑVæXÔ6Ñ�ÑVæ�×	ÊaÆ�ÑVÙ�Æ�Ñ � 	 ���1 ÏFÊ6Ò�ÑVæ�×�ÌZë�Ù�ÒQ×6ÍQÌOç`×lÉZÈöõ�Ð�Ê6èBÐ�ÌZÐ�Ù�Æ�ÑIh 	 ���1 ÌOç�Ë6ÌZîN×LÐ�Ú
å�æ�×�ç=ÌZë�ÌhÉOÔLÒVÌZÑ`È½ÒQ×lÉOÔ6Ñ`ÌZÊaÐ  �ÌZÐXñ�ÆXÍl×6ñ½ò�È�ÑVæ�×�çVÍLÔLÉhÌZÐ�Ë	ÏFÆ�ÐXÍlÑ`ÌZÊaÐ � ÊaÐ�`"×LÐXÔ6ò�ÉZ×6ç2ÆXç2ÑVÊ	Ëa×LÑÌZÐ�ÏFÊ6ÒQë	Ô6Ñ`ÌZÊaÐ�Ô6òXÊaÆ�Ñ ÑVæ�×]ÊaÆ�ÑVÙ�Æ�Ñ�ÍlÊ6ÒVÒQ×6ç`ÙXÊaÐXñNÌZÐ�Ë�ÑVÊ�ÑVæ�×]îaÔLÉZÆ�×Ih�ØXÔaçBÉZÊaÐ�Ë�Ôaç  �ê"h] +h
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ÏFÆ�ÇLÇLÈ
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ÏFÊ6Ò½ç`ÆXÍQæ&Ñ`È�Ù�ÌOÍLÔLÉ2ÏFÆ�ÇLÇLÈ�ÙXÔLÒQÑ`ÌZÑ`ÌZÊaÐXç�ÌZÐ;ÑV×lÒQë	ç�Ê6Ï�Ô%� ÉOÔ6ÇLÈ ��×lÕ�ÙX×lÒQÑ�èBæ�Êöç`ÙX×6ÍQÌhôX×6ç	Ôaç�ÏF×Lè
ÌZÐ�ÑV×lÒQÙXÊ6ÉOÔ6Ñ`ÌZÊaÐ$ÙXÊ6ÌZÐ�ÑQç Ôaç�Ð�×6Íl×6çVçVÔLÒQÈNÚ
ï$×�æXÔLîN×�ë�ÊaÑ`ÌZîaÔ6ÑV×6ñöÑVæ�×	Ó$ÔLÕ�Ö=Ó½ÌZÐöÒQÆ�ÉZ×
Ôaç�Ô6ÐöÌZÐ�ÑV×lÒQÙXÊ6ÉOÔ6Ñ`ÌZÊaÐ1ÑV×6ÍQæ�Ð�ÌOéNÆ�×�òXÔaç`×6ñ�ÊaÐ

ÌZë�Ù�ÒQ×6ÍQÌOç`×lÉZÈ�õ�Ð�Ê6èBÐ�ÌZÐ�ÑV×lÒQÙXÊ6ÉOÔ6Ñ`ÌZÊaÐ�ÙXÊ6ÌZÐ�ÑQçlÚ2å�æ�×�ç=ÌZë�ÌhÉOÔLÒVÌZÑ`È�ÒQ×lÉOÔ6Ñ`ÌZÊaÐXç Ù�ÒQÊ6îNÌOñ�×�Ôañ�ñNÌZÑ`ÌZÊaÐXÔLÉ
ÌZÐ�ÏFÊ6ÒQë	Ô6Ñ`ÌZÊaÐ½ÌZÐ½ÑVæ�×�Ð�×lÌZËaæ�òXÊaÆ�ÒQæ�ÊNÊ�ñ
Ê6Ï�ÑVæ�× ÌZÐ�ÑV×lÒQÙXÊ6ÉOÔ6Ñ`ÌZÊaÐXç ÙXÊ6ÌZÐ�ÑQçlÚBå�æ�×lÒQ×lÏFÊ6ÒQ×NØNÌZÑ�ÌOçBÙXÊNç=Ö
ç=ÌZò�ÉZ×	ÑVÊ
ñ�×lôXÐ�×	Ô
êOÏFÆ�ÇLÇLÈXì2ÊaÆ�ÑVÙ�Æ�Ñ�ÏFÊ6Ò�Ô6Ð�È½ÌZÐ�Ù�Æ�ÑLØJ×LîN×LÐ
ÌhÏBÑVæ�×�ÌZÐ�Ù�Æ�Ñ`Ö=ÊaÆ�ÑVÙ�Æ�Ñ]ÒQ×lÉOÔ6Ñ`ÌZÊaÐ�ÌOç
õ�Ð�Ê6èBÐ&ÊaÐ�ÉZÈ�ÌZÐ&ÑVæ�×�ÏFÊ6ÒQë�Ê6Ï]Ô
ÙXÔLÒQÑ`ÌOÔLÉ ÏFÆ�ÐXÍlÑ`ÌZÊaÐ�ÚP
`ÐöÑVæ�ÌOç�ç`×LÐXç`×NØ�ÑVÊ6ÉZ×lÒlÔ6Ñ`ÌZÐ�ËöÔ$Íl×lÒQÑQÔLÌZÐ
Ô6ë�ÊaÆ�Ð�Ñ2Ê6Ï9ÌZë�Ù�ÒQ×6ÍQÌOç=ÌZÊaÐ
Ù�ÒQÊ6îNÌOñ�×6ç Ô�òX×LÑVÑV×lÒ2ÏOÒlÔ6ë�×Lè�Ê6ÒQõ�ÏFÊ6Ò ÌZÐ�ÑV×lÒQÙXÊ6ÉOÔ6Ñ`ÌZÊaÐ$ÑVæXÔ6Ð½ÌZÐXç=ÌOç`Ñ`ÌZÐ�Ë
ÊaÐ
×lÕXÔaÍlÑ2îaÔLÉZÆ�×6çlØ�ÏFÊ6Ò èBæ�ÌOÍQæ
ÊaÑVæ�×lÒ]ÔaçVç`Æ�ë�Ù�Ñ`ÌZÊaÐXç æXÔLîN×]ÑVÊ	òX×�ë	Ôañ�×�ÌZÐ
Ê6Òlñ�×lÒ�ÑVÊ�ñ�×lôXÐ�×�Ô
ÒQ×6Ôaç`ÊaÐXÔ6ò�ÉZ×]ÌZÐ�ÑV×lÒQÙXÊ6ÉOÔ6Ñ`ÌZÊaÐ
ÏFÆ�ÐXÍlÑ`ÌZÊaÐ�Ú

M�×LÑ�ÆXç]ÒQ×LÑVÆ�ÒQÐöÑVÊ
ÌOñ�×6Ô
Ê6Ï�Ô½ÏFÆ�ÇLÇLÈ$ÏFÆ�ÐXÍlÑ`ÌZÊaÐ/��ó��½ê9`�ì�R/) �½ê&�]ìQØ�ç`ÑQÔ6ÑV×6ñ�ÌZÐ&ÑVæ�×
òX×LË6ÌZÐ�Ð�ÌZÐ�Ë�Ê6Ï�ÑVæ�ÌOç�ç`×6ÍlÑ`ÌZÊaÐ�Ô6ÐXñ ÌhÉhÉZÆXç`Ñ`ÒlÔ6ÑV×6ñ�ÌZÐ�ôXËaÆ�ÒQ× < ÚJï$×9×Lë�Ù�æXÔaç=ÌZÇL×6ñ�ÑVæXÔ6Ñ�ÑVæ�×�Ê6ÒlñNÌZÐXÔLÒQÈ
ÙXÔLÒQÑ`ÌOÔLÉ ÏFÆ�ÐXÍlÑ`ÌZÊaÐ �íç`æ�ÊaÆ�ÉOñ&ÊaÐ�ÉZÈ&òX×
ñ�×lôXÐ�×6ñ�ÏFÊ6Ò�ÏFÆ�ÇLÇLÈ�ÙXÊ6ÌZÐ�ÑQçlÚ�åJÔ6õNÌZÐ�Ë$ÌZÐ�ÑVÊöÔaÍLÍlÊaÆ�Ð�Ñ
ÑVæ�×�Ô6òXÊ6îN×�ÍlÊaÐXç=ÌOñ�×lÒlÔ6Ñ`ÌZÊaÐXç ÊaÐ
ç=ÌZë�ÌhÉOÔLÒVÌZÑ`È½ÒQ×lÉOÔ6Ñ`ÌZÊaÐXçlØ�ÌZÑBÌOç ÍQÉZ×6ÔLÒ ÑVæXÔ6Ñ ×lÕXÔaÍlÑ`ÉZÈ	ÑVæ�ÊNç`×]ÏFÆ�ÇLÇLÈ
ç`×LÑQç�ÍLÔ6Ð�òX×�ÌZÐ�ÑV×lÒQÙ�ÒQ×LÑV×6ñ$Ôaç ÏFÆ�ÇLÇLÈ
ÙXÊ6ÌZÐ�ÑQç�ÑVæXÔ6Ñ�ÌZÐXñ�ÆXÍl×6ñ$ò�È
Ô½ç=ÌZÐ�Ë6ÉZ×�×lÉZ×Lë�×LÐ�Ñ�ê=Ô6ÐXñ$ÑVæ�×
Ë6ÌZîN×LÐ�ç=ÌZë�ÌhÉOÔLÒVÌZÑ`È�ÒQ×lÉOÔ6Ñ`ÌZÊaÐ�ìQÚ�
`Ð�ÍLÔaç`×NØJÑVæ�×	ç=ÌZë�ÌhÉOÔLÒVÌZÑ`È$ÒQ×lÉOÔ6Ñ`ÌZÊaÐ�ÌOç�Ð�ÊaÑ]×lÕ�Ù�ÉhÌOÍQÌZÑ`ÉZÈ�ñ�×lôXÐ�×6ñ�Ø
å�æ�×LÊ6ÒQ×Lë < Ù�ÒQÊ6îNÌOñ�×6çBÑVæ�×�Ô6ÐXç`è�×lÒ ÑVÊ	ÑVæ�×]éNÆ�×6ç`Ñ`ÌZÊaÐ
èBæ�×LÑVæ�×lÒ ÑVæ�×�ÏFÆ�ÇLÇLÈ�ç`×LÑQç2ÍLÔ6Ð½òX×�ç`×L×LÐ
Ôaç�ÏFÆ�ÇLÇLÈ�ÙXÊ6ÌZÐ�ÑQçlÚ
ï$×�æXÔLîN×�ÒQ×6ç`Ñ`ÒVÌOÍlÑV×6ñ�ÊaÆ�Ò�ÍlÊaÐXç=ÌOñ�×lÒlÔ6Ñ`ÌZÊaÐXç�æ�×lÒQ×�ÑVÊ2ÑVæ�×Bç=ÌZë�Ù�ÉZ×2ÍLÔaç`×�èBæ�×lÒQ×�ÑVæ�×Bç=ÌZë�ÌhÉOÔLÒVÌZÑ`È

ÒQ×lÉOÔ6Ñ`ÌZÊaÐ]ÌOç�ÌZÐXñ�ÆXÍl×6ñ ò�È ÑVæ�×9ç`ÑQÔ6ÐXñ�ÔLÒlñ]ë�×LÑ`ÒVÌOÍ�Ô6ÐXñ]Ô�Ð�ÊaÐ�Ö=Æ�Ð�ÌhÏFÊ6ÒQë çVÍLÔLÉhÌZÐ�Ë�Ú9å�æ�×9Ð�ÊaÑ`ÌZÊaÐ�Ê6ÏXÔ
ç=ÌZë�ÌhÉOÔLÒVÌZÑ`È�ÒQ×lÉOÔ6Ñ`ÌZÊaÐ	ÌOç�ë�Ê6ÒQ×BËa×LÐ�×lÒlÔLÉW� �
��Ø <�< 	=ÚW�aÌZë�ÌhÉOÔLÒ�ÒQ×6ç`Æ�ÉZÑQç�Ô6òXÊaÆ�Ñ�ÌZÐ�ÑV×lÒQÙXÊ6ÉOÔ6Ñ`ÌZÊaÐ�ÌZÐ�ÑVæ�×
ë�Ê6ÒQ×2Ëa×LÐ�×lÒlÔLÉ�ÏOÒlÔ6ë�×Lè�Ê6ÒQõ�Ê6ÏJ×6éNÆXÔLÉhÌZÑ`È�ÒQ×lÉOÔ6Ñ`ÌZÊaÐXçBÍLÔ6Ð	òX×2ÏFÊ6ÒQë�Æ�ÉOÔ6ÑV×6ñ�� ��Ø �
	=Ú � Ê6è�×LîN×lÒ6ØaÑVæ�×
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<�<
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å�æ�×6ç`×	Ñ`è�Ê
Ô6Ù�Ù�ÒQÊNÔaÍQæ�×6ç]ÔLÒQ×�ÔLÉOç`Ê$ñNÌOçVÍlÆXçVç`×6ñ�ò�È � Æ�òXÊ6ÌOç�Ô6ÐXñ���ÒlÔañ�×�� ��	�Ô6ÐXñ
	�Ô6Ëa×lÒ�Ô6ÐXñ
ÅJÌhÉZ×Lî � � �K	2èBæ�×lÒQ×�ÑVæ�×LÈöÔLÒQ×½ÑVæ�×�Ë6ÒlÔ6Ù�æ1Ô6ÐXñöÑVæ�×	ÏFÆ�ÐXÍlÑ`ÌZÊaÐXÔLÉ�îNÌZ×Lè Ê6Ò�ÍlÊaÐXç`Ñ`ÒQÆXÍlÑ`ÌZîN×½Ô6ÐXñ
ñ�×6ç`Ñ`ÒQÆXÍlÑ`ÌZîN×�ë�Ê�ñ�×lÉOçlØ9ÒQ×6ç`ÙX×6ÍlÑ`ÌZîN×lÉZÈNÚPc2Æ�Ò�ÔLÌZë�ÌOç�ÑVÊ$×lÕXÔ6ë�ÌZÐ�×�ÑVæ�×6ç`×½Ô6Ù�Ù�ÒQÊNÔaÍQæ�×6ç]ÌZÐ&ÑVæ�×
îNÌZ×Lè1ÏFÆ�ÇLÇLÈ	ç`×LÑQç9ÌZÐXñ�ÆXÍl×6ñ�ò�È�ç=ÌZë�ÌhÉOÔLÒVÌZÑ`È�ÒQ×lÉOÔ6Ñ`ÌZÊaÐXçlÚ
å�æ�×�Ô6òXÊ6îN× ÍlÊaÐXç=ÌOñ�×lÒlÔ6Ñ`ÌZÊaÐXç2ÔLÒQ× îN×lÒQÈ�ç=ÌZë�Ù�ÉZ×2ÏFÊ6ÒBÑVæ�× ÍQÒVÌOç`Ù�ÍLÔaç`×NÚ�ZBÆ�Ñ9èBæ�×LÐ	è�×2Ëa×LÐ�×lÒVÖ

ÔLÉhÌZÇL×2ÑVæ�×Bñ�×6çVÍQÒVÌZÙ�Ñ`ÌZÊaÐ�Ê6Ï�ÔBÒQ×lÉOÔ6Ñ`ÌZÊaÐ�ÑVÊ2ÏFÆ�ÇLÇLÈ]ç`×LÑQçlØaè�×�æXÔLîN×�ÑVÊ òX×2ÔLèBÔLÒQ×�Ê6Ï�ÑVæ�×2ñNÌOç`Ñ`ÌZÐXÍlÑ`ÌZÊaÐ
òX×LÑ`è�×L×LÐ�ê < �Nì2Ô6ÐXñöê < �NìQÚ�� Ð�ÏFÊ6ÒQÑVÆ�ÐXÔ6ÑV×lÉZÈNØ�×6ç`ÙX×6ÍQÌOÔLÉhÉZÈ½ÌZÐ
ÑVæ�×]ÏFÆ�ÇLÇLÈ½ÍlÊaÐ�Ñ`ÒQÊ6É9Ô6Ù�Ù�ÉhÌOÍLÔ6Ñ`ÌZÊaÐXçlØ
ÍlÊaÐ�ÏFÆXç=ÌZÊaÐ&ÌOç�ÍLÔ6ÆXç`×6ñöò�È$ë�ÌOç=ÌZÐ�ÑV×lÒQÙ�ÒQ×LÑQÔ6Ñ`ÌZÊaÐXç½êFÊ6Ò�ë�ÌOçVç=ÌZÐ�Ë$ÌZÐ�ÑV×lÒQÙ�ÒQ×LÑQÔ6Ñ`ÌZÊaÐ�ìQÚ&å�æ�×�Ñ`ÒlÔ6ÐXç=Ö
ÏF×lÒ�ÏFÆ�ÐXÍlÑ`ÌZÊaÐ�ØJÊ6Ò6Ø�ÌZÐ�ÊaÆ�Ò�ÑV×lÒQë�ÌZÐ�Ê6ÉZÊaËaÈNØJÑVæ�×�ÌZÐ�Ù�Æ�Ñ`Ö=ÊaÆ�ÑVÙ�Æ�Ñ]ÒQ×lÉOÔ6Ñ`ÌZÊaÐ$ÌOç�Ë6ÌZîN×LÐ
ÌZÐ�ÑV×lÒQë	ç2Ê6Ï
ÉhÌZÐ�ËaÆ�ÌOç`Ñ`ÌOÍ]ÒQÆ�ÉZ×6çBÊ6Ï�ÑVæ�× ÏFÊ6ÒQë

� � ��� ��� ��� ����� �"!#� ��
 ê"���Nì
èBæ�×lÒQ×���Ô6ÐXñ�
&ç`ÑQÔ6ÐXñ�ÏFÊ6Ò�ÉhÌZÐ�ËaÆ�ÌOç`Ñ`ÌOÍ ×lÕ�Ù�ÒQ×6çVç=ÌZÊaÐXç�ÉhÌZõN×%C�D
6+7 B 7��-8�F+7 !�Ê6Ò�E]8 !-5 B 7��-8%6+>�5
?H?aÑVæXÔ6Ñ
ÔLÒQ×9ÒQ×LÙ�ÒQ×6ç`×LÐ�ÑV×6ñ ò�È ÏFÆ�ÇLÇLÈ�ç`×LÑQç ^��½Ô6ÐXñ(_���ØLÒQ×6ç`ÙX×6ÍlÑ`ÌZîN×lÉZÈNÚ�å�æ�×BéNÆ�×6ç`Ñ`ÌZÊaÐ�Ê6Ï�æ�Ê6èöç`ÆXÍQæ�ÒQÆ�ÉZ×6ç
ç`æ�ÊaÆ�ÉOñ	òX×2ÌZÐ�ÑV×lÒQÙ�ÒQ×LÑV×6ñ�ÌOç�Ê6ÏFÑV×LÐ�Ð�ÊaÑBñNÌOçVÍlÆXçVç`×6ñ�ÌZÐ�ÑVæ�× Ô6Ù�Ù�ÉhÌOÍLÔ6Ñ`ÌZÊaÐXçlÚ �2×6ÍLÔLÉhÉhÌZÐ�Ë�ÑVæ�× Ô6òXÊ6îN×
ÍlÊaÐXç=ÌOñ�×lÒlÔ6Ñ`ÌZÊaÐXç�Ô6òXÊaÆ�Ñ ÑVæ�×]ñ�×6çVÍQÒVÌZÙ�Ñ`ÌZÊaÐ
Ê6Ï�Ô�ÍQÒVÌOç`Ù�ÌZÐ�Ù�Æ�Ñ`Ö=ÊaÆ�ÑVÙ�Æ�Ñ2ÒQ×lÉOÔ6Ñ`ÌZÊaÐ�Ø�ÑVæ�×lÒQ×]ÔLÒQ×]Ñ`è�Ê
ÙXÊNçVç=ÌZò�ÉZ×�ë�×6Ô6Ð�ÌZÐ�ËNç2ÏFÊ6Ò�ç`ÆXÍQæ
ÒQÆ�ÉZ×6çlØ�æXÔLîNÌZÐ�Ë½ÍlÊaÐXç`×6éNÆ�×LÐXÍl×6çBÏFÊ6Ò]ÑVæ�×
� ÏFÆ�ÇLÇlÌhô�ÍLÔ6Ñ`ÌZÊaÐ ��Ê6ÏBÑVæ�×
ÒQÆ�ÉZ×NÚ
ï$×�Ð�Ê6è�ÑVÆ�ÒQÐ
ÑVÊ	ÑVæ�×�ÏFÆ�ÇLÇLÈ½ÍLÔaç`×�èBæ�×lÒQ×]è�×]èBÔ6Ð�Ñ2ÑVÊ�ñ�×6çVÍQÒVÌZòX×�Ô�ÏFÆ�ÇLÇLÈ	ÒQ×lÉOÔ6Ñ`ÌZÊaÐ
��de

`#"(��ÌZÐXç`ÑV×6Ôañ½Ê6ÏBÔ�ÍQÒVÌOç`Ù½ÒQ×lÉOÔ6Ñ`ÌZÊaÐ � *�`#"+��Ú2å�æ�×�ÒQ×lÉOÔ6Ñ`ÌZÊaÐ
��ë�ÌZËaæ�Ñ2òX×�ÌZÐ�ÑV×lÒQÙ�ÒQ×LÑV×6ñ
ÔaçBÑVæ�×�ÒQ×LÙ�ÒQ×6ç`×LÐ�ÑQÔ6Ñ`ÌZÊaÐ½Ê6Ï�Ô�ÍQÒVÌOç`Ù�ÒQ×lÉOÔ6Ñ`ÌZÊaÐ�� *�` "+�"ÑQÔ6õNÌZÐ�Ë�ç`Êaë�×�ç=ÌZë�ÌhÉOÔLÒVÌZÑ`È�ÒQ×lÉOÔ6Ñ`ÌZÊaÐ
��ÊaÐ�` " ��ÌZÐ�ÑVÊ
ÔaÍLÍlÊaÆ�Ð�ÑLÚ�
`Ð�ÑVæ�×�çVÔ6ë�×�èBÔLÈ�Ô½ç=ÌZÐ�Ë6ÉZ×�×lÉZ×Lë�×LÐ�Ñ ÌZÐXñ�ÆXÍl×6ç�Ô	ÏFÆ�ÇLÇLÈ$ç`×LÑ
è�ÌZÑVæ½ÒQ×LËNÔLÒlñ�ÑVÊ	Ô	ç=ÌZë�ÌhÉOÔLÒVÌZÑ`È�ÒQ×lÉOÔ6Ñ`ÌZÊaÐ&ê=ÍlÊaë�ÙXÔLÒQ×�×6éNÆXÔ6Ñ`ÌZÊaÐöê < �NìVìQØ�Ô�ÍQÒVÌOç`Ù$ç`Æ�òXç`×LÑ���Ê6Ï�Ô
ñ�Êaë	ÔLÌZÐ�`�ÌOç2ÔaçVç`Ê�ÍQÌOÔ6ÑV×6ñ½è�ÌZÑVæ½ÑVæ�× ÏFÆ�ÇLÇLÈ�ç`×LÑ

^���ê"h�ì � �
� ���  �ê"h] ��$ì ê"� < ì
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Ê6ÏJ×lÉZ×Lë�×LÐ�ÑQç�ÑVæXÔ6ÑBÍLÔ6Ð�òX×2ÌOñ�×LÐ�Ñ`ÌhôX×6ñ�è�ÌZÑVæ�Ô6Ñ9ÉZ×6Ôaç`ÑBÊaÐ�×2Ê6ÏJÑVæ�×2×lÉZ×Lë�×LÐ�ÑQç�Ê6ÏW`1è�ÌZÑVæ�ÒQ×LËNÔLÒlñ
ÑVÊ�ÑVæ�×]ç=ÌZë�ÌhÉOÔLÒVÌZÑ`È�ÒQ×lÉOÔ6Ñ`ÌZÊaÐ  �Ú9å�æ�ÆXç�è�×�è�ÊaÆ�ÉOñ�æXÔLîN×

�Xê"h] � ì � �
	 ��� 	 � � ����� �
êVê"h] � ì+ Lê"h81$ � 1lìVì

èBæ�×lÒQ×(h�T�`]Ø � T(� Ô6ÐXñ � * `#"+��ÌOç Ô6Ð½Æ�Ð�õ�Ð�Ê6èBÐ½ÒQ×lÉOÔ6Ñ`ÌZÊaÐ�Ú.cBÏ�ÍlÊaÆ�Òlç`×NØXÔLÉOç`Ê�ÊaÑVæ�×lÒ
ÌZÐ�ÑV×lÒQÙ�ÒQ×LÑQÔ6Ñ`ÌZÊaÐXç2Ê6Ï�ÑVæ�× ÏFÆ�ÇLÇLÈ�ÒQ×lÉOÔ6Ñ`ÌZÊaÐ ��ÔLÒQ×�ÙXÊNçVç=ÌZò�ÉZ×NÚ
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ÑVæ�ÌOç�ç`×6ÍlÑ`ÌZÊaÐ�Ø�è�×�ÍLÔ6Ð$è�ÌhÉhÉBñNÌOçVÍlÆXçVç ÑVæ�×]ÒQ×lÉOÔ6Ñ`ÌZÊaÐ�òX×LÑ`è�×L×LÐ½ÑVæ�×]ÒQÆ�ÉZ×6ç Ê6Ï�ÑVæ�×]ÏFÊ6ÒQë�ê"���Nì
Ô6ÐXñ½ÑVæ�×�êFÆ�Ð�õ�Ð�Ê6èBÐ�ì�ÏFÆ�ÇLÇLÈ�ÒQ×lÉOÔ6Ñ`ÌZÊaÐ
�XÚBå�æ�×�ô�Òlç`Ñ2ÌZÐ�ÑV×lÒQÙ�ÒQ×LÑQÔ6Ñ`ÌZÊaÐ
Ê6Ï�ç`ÆXÍQæ�ÒQÆ�ÉZ×6ç�ÌOçBÌZÐ
ÑVæ�×
ç`Ù�ÌhÒVÌZÑ9Ê6Ï9ê < �NìQÚ9å�æ�×�ÉhÌZÐ�ËaÆ�ÌOç`Ñ`ÌOÍLç9×lÕ�Ù�ÒQ×6çVç=ÌZÊaÐXç���Ô6ÐXñ 
öÔ6ÐXñ�ÑVæ�×lÌhÒ�ÔaçVç`Ê�ÍQÌOÔ6ÑV×6ñ�ÏFÆ�ÇLÇLÈ]ç`×LÑQç ^��
Ô6ÐXñ�_���ÒQ×LÙ�ÒQ×6ç`×LÐ�Ñ�ÌZë�Ù�ÒQ×6ÍQÌOç`×lÉZÈ
õ�Ð�Ê6èBÐ
îaÔLÉZÆ�×6ç�h81�Ô6ÐXñ � 1 è�ÌZÑVæ
ÒQ×LËNÔLÒlñ½ÑVÊ	ÑVæ�×�ç=ÌZë�ÌhÉOÔLÒVÌZÑ`ÈÒQ×lÉOÔ6Ñ`ÌZÊaÐXç  �ÊaÐ�`�Ô6ÐXñ�[�ÊaÐ+��Ø�ÒQ×6ç`ÙX×6ÍlÑ`ÌZîN×lÉZÈNÚ9å�æ�×lÒQ×lÏFÊ6ÒQ×NØ�ÑVæ�× ÒQÆ�ÉZ×�ê"���NìBç`ÑQÔ6ÑV×6ç�ÑVæXÔ6Ñ2ÑVæ�×
ÍQÒVÌOç`Ù	ÑVÆ�Ù�ÉZ×�ê"h81K � 1lì�òX×lÉZÊaÐ�ËNç�ÑVÊ]ÑVæ�×2Æ�Ð�õ�Ð�Ê6èBÐ�ÍQÒVÌOç`Ù�ÒQ×lÉOÔ6Ñ`ÌZÊaÐ ��Ú%�aÌZÐXÍl× ÑVæ�×.h81BÔ6ÐXñ � 1BÔLÒQ×ÊaÐ�ÉZÈ½ÌZÐXñNÌhÒQ×6ÍlÑ`ÉZÈ�ñ�×LÑV×lÒQë�ÌZÐ�×6ñ½ò�È½ÑVæ�×]ÏFÆ�ÇLÇLÈ
ç`×LÑQç.^��;Ô6ÐXñ�_���ØXÌZÐXç`ÑV×6Ôañ$Ê6ÏBÑVæ�×�ÍQÒVÌOç`Ù$ÑVÆ�Ù�ÉZ×
ê"h81K � 1LìJè�× ÍLÔ6Ð	Êaò�ÑQÔLÌZÐ�ÊaÐ�ÉZÈ�ÌZÑQçBÍlÊ6ÒVÒQ×6ç`ÙXÊaÐXñNÌZÐ�Ë]ÏFÆ�ÇLÇLÈ�ç`×LÑ9è�ÌZÑVæ	ÒQ×6ç`ÙX×6ÍlÑ9ÑVÊ]ÑVæ�× ç=ÌZë�ÌhÉOÔLÒVÌZÑ`ÈÒQ×lÉOÔ6Ñ`ÌZÊaÐ�� ÊaÐ�`#"
��Ú

`Ñ�ÌOç	Ð�×6Íl×6çVçVÔLÒQÈöÑVÊ�ë	Ô6õN×
ç`Êaë�×$ÔaçVç`Æ�ë�Ù�Ñ`ÌZÊaÐXç�Ô6òXÊaÆ�Ñ�ÑVæ�×$ÍlÊaÐ�Ð�×6ÍlÑ`ÌZÊaÐ;òX×LÑ`è�×L×LÐ&ÑVæ�×

ç=ÌZë�ÌhÉOÔLÒVÌZÑ`È
ÒQ×lÉOÔ6Ñ`ÌZÊaÐXç  Ô6ÐXñ�[ ÊaÐ�`�Ô6ÐXñ(��Ø�ÒQ×6ç`ÙX×6ÍlÑ`ÌZîN×lÉZÈNØ�Ô6ÐXñ
ÑVæ�×	ç=ÌZë�ÌhÉOÔLÒVÌZÑ`È
ÒQ×lÉOÔ6Ñ`ÌZÊaÐ
�íÊaÐ�ÑVæ�×�Ù�ÒQÊ�ñ�ÆXÍlÑ ç`ÙXÔaÍl×I` "+��Ú
ÅJÌhÒlç`Ñ�Ê6Ï�ÔLÉhÉ=Ø è�×½ÒQ×6éNÆ�ÌhÒQ×
ÑVæXÔ6Ñ�ÑVæ�×$ç=ÌZë�ÌhÉOÔLÒVÌZÑ`È;ÒQ×lÉOÔ6Ñ`ÌZÊaÐXç  ðÔ6ÐXñ [ çVÔ6Ñ`ÌOç=ÏFÈ1Ô�è�×6Ô6õ

ÌZÐXñ�×LÙX×LÐXñ�×LÐXÍl×�Ù�ÒQÊaÙX×lÒQÑ`ÈNØXë�×6Ô6Ð�ÌZÐ�Ë�ÑVæXÔ6Ñ ÑVæ�×�ç=ÌZë�ÌhÉOÔLÒVÌZÑ`È$ñ�×LË6ÒQ×L× �
êVê"h] � ì+ Lê"h�$  � $hìVìBÊ6Ï�ÑVæ�×ÑVÆ�Ù�ÉZ×6ç]ê"h] � ìBÔ6ÐXñ�ê"h�$  � $hì2ñ�×LÙX×LÐXñ�ç2ÊaÐ�ÉZÈ½ÊaÐ
ÑVæ�×�ç=ÌZë�ÌhÉOÔLÒVÌZÑ`È$ñ�×LË6ÒQ×L×6ç  �ê"h] +h�$hì�òX×LÑ`è�×L×LÐ�hÔ6ÐXñ�h�$�Ô6ÐXñ�[�ê �  � $eì�òX×LÑ`è�×L×LÐ � Ô6ÐXñ � $ZØXò�Æ�Ñ2Ð�ÊaÑ ÊaÐ½ÑVæ�×�ç`ÙX×6ÍQÌhô�Í�ÍQæ�Ê6ÌOÍl×]Ê6Ï%h] +h�$H �  XÔ6ÐXñ
� $ZÚ�
`Ð�ÊaÑVæ�×lÒ è�Ê6Òlñ�çlØ
ê � < ì�ÑVæ�×lÒQ× ÌOç2Ô�ÏFÆ�ÐXÍlÑ`ÌZÊaÐ��½ó/� �! < 	 � R/) � �! < 	Jç`ÆXÍQæ�ÑVæXÔ6Ñ

�
êVê"h] � ì+ Lê"h $  � $ ìVì � ��ê  �ê"h] +h $ ì+ $[�ê �  � $ ìVì
æ�Ê6ÉOñ�çlÚ

å�æ�× ÏFÆ�ÐXÍlÑ`ÌZÊaÐ��
ç`æ�ÊaÆ�ÉOñ	ÏFÆ�Éhô�ÉhÉ9Ô6ÑBÉZ×6Ôaç`Ñ2ÑVæ�× ÏFÊ6ÉhÉZÊ6è�ÌZÐ�Ë�ÑVæ�ÒQ×L×]ÔLÕ�ÌZÊaë	çlÚ
ê ���Nì���ê��W ���ì � ��ê��� ���ì
ê � � ì���ê��W < ì � �

ê �.��ì�� %�� � ��ê��W ���ì�%	��ê��� ���ì
å�æ�×�ÍlÊaë�ë�Æ�ÑQÔ6Ñ`ÌZîNÌZÑ`È�Ê6Ï��½ÌZÐ$ÔLÕ�ÌZÊaë�ê ���Nì2ÔaçVç`Æ�ë�×6ç2ÑVæXÔ6Ñ ÑVæ�×�ç=ÌZë�ÌhÉOÔLÒVÌZÑ`È
ÒQ×lÉOÔ6Ñ`ÌZÊaÐ$ÊaÐ
ÑVæ�×
Ù�ÒQÊ�ñ�ÆXÍlÑ�ç`ÙXÔaÍl×]ÌOç2Ð�ÊaÑ]Ô�$�×6ÍlÑV×6ñ�ò�È�ÑVæ�×�Ê6Òlñ�×lÒ Ê6ÏBç`×6éNÆ�×LÐXÍl×]Ê6Ï�ÑVæ�×�ç`ÙXÔaÍl×6ç�` Ô6ÐXñ+��ØXÌ=Ú ×NÚZØ
 "Ô6ÐXñ�[�æXÔLîN× ÑVæ�×]çVÔ6ë�× ÌZÐ �XÆ�×LÐXÍl×]ÊaÐ �
Ú
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ê � � ì�ÌOçBë�ÊaÑ`ÌZîaÔ6ÑV×6ñ�ò�È	ÑVæ�×]ÔaçVç`Æ�ë�Ù�Ñ`ÌZÊaÐ
ÑVæXÔ6Ñ
�
êQê"h] � ì+ Lê"h $  � ìVì �  �ê"h] +h $ ì

æ�Ê6ÉOñ�çlØ�ç`ÑQÔ6Ñ`ÌZÐ�Ë]ÑVæXÔ6Ñ9ÑVæ�× ç=ÌZë�ÌhÉOÔLÒVÌZÑ`È	ñ�×LË6ÒQ×L×BòX×LÑ`è�×L×LÐ�ÑVæ�×BÑVÆ�Ù�ÉZ×6ç2ê"h] � ì�Ô6ÐXñ�ê"h�$  � ì�ÌOç�×6éNÆXÔLÉÑVÊ�ÑVæ�×]ç=ÌZë�ÌhÉOÔLÒVÌZÑ`È
ñ�×LË6ÒQ×L× Ê6Ï%h½Ô6ÐXñ�h�$ZÚ�� çVç`Æ�ë�ÌZÐ�Ë� �ê"h] +h�$hì � �9Ø�è�×�ÑVæ�×lÒQ×lÏFÊ6ÒQ×�Êaò�ÑQÔLÌZÐ
��ê��W < ì � ��ê  �ê"h] +h $ ì+ $[�ê �  � ìVì � �
êVê"h] � ì+ Lê"h $  � ìVì �  �ê"h] +h $ ì � �WU

å�æ�×�ë�ÊaÐ�ÊaÑVÊaÐ�ÌOÍQÌZÑ`È½ÍlÊaÐXñNÌZÑ`ÌZÊaÐöê �.��ì�ÌOçB×6éNÆ�ÌZîaÔLÉZ×LÐ�ÑBÑVÊ�ÑVæ�×]ç`ÑQÔ6ÑV×Lë�×LÐ�Ñ�ÑVæXÔ6ÑBÑVæ�×]ñ�×LË6ÒQ×L×
Ê6Ï�ç=ÌZë�ÌhÉOÔLÒVÌZÑ`È�òX×LÑ`è�×L×LÐ�ê"h] � ì�Ô6ÐXñ�ê"h�$  � $hì�ñ�ÊN×6ç�Ð�ÊaÑ�×lÕXÍl×L×6ñöÑVæ�×�ñ�×LË6ÒQ×L×
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����������� êOÌFì]Ô6ÐXñ1êOÌhÌFì�ÔLÒQ×�×6Ôaç=ÌhÉZÈöÙ�ÒQÊ6îN×6ñ�ò�Èöñ�×lÒVÌZîNÌZÐ�Ë$ÑVæ�×�Ù�ÒQÊaÙX×lÒQÑ`ÌZ×6ç�ê9� < ì X ê9� � ì ÏFÊ6Ò
�
	;Ô6ÐXñ � � Ø�ÒQ×6ç`ÙX×6ÍlÑ`ÌZîN×lÉZÈNØ�ò�ÈöÑQÔ6õNÌZÐ�Ë�ÌZÐ�ÑVÊ&ÔaÍLÍlÊaÆ�Ð�Ñ�ÑVæXÔ6Ñ! ðÔ6ÐXñ*[ ÔLÉOç`ÊöæXÔLîN×½ÑVæ�×6ç`×
Ù�ÒQÊaÙX×lÒQÑ`ÌZ×6çlÚ

� çVç`Æ�ë�× �
êVê"h] � ì+ Lê"h�$  � $hìVì � ��ê  �ê"h] +h�$hì+ $[�ê �  � $eìVìQÚ å�æ�×]ÉZ×lÏFÑ`Ö=æXÔ6ÐXñ
ÙXÔLÒQÑ Ê6Ï�êOÌhÌhÌFìBÌOçÙ�ÒQÊ6îN×6ñ	ò�È

�
êVê"h] � ì+ Lê"h $  � $ ìVì 	���� �� �
êVê"h] � ì+ Lê"h $  � ìVì]'��
êQê"h $  � ì+ Lê"h $  � $ ìVì	! ���� ��ê  �ê"h] +h $ ì+ $[�ê �  � ìVì�'���ê  �ê"h $  +h $ ì+ $[�ê �  � $ ìVì	! "� ��  �ê"h] +h $ ì]'�[�ê �  � $ ì+U
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ÅXÊ6Ò�ÑVæ�×�ÒVÌZËaæ�Ñ�æXÔ6ÐXñ$ÙXÔLÒQÑ�Ê6Ï]êOÌhÌhÌFì]è�×	æXÔLîN×�ÑVÊ
ç`æ�Ê6è�ÑVæXÔ6Ñ ��ê��W ���ì %�ë�ÌZÐ g �W ��%k�æ�Ê6ÉOñ�çlÚ
ê �.��ì�Ô6ÐXñ;ê � � ì ÌZë�Ù�ÉZÈ ��ê��W ���ì % ��ê��W < ì � �9Ú
Ó$Ô6õNÌZÐ�Ë
ÆXç`×	Ê6Ï�ê ���Nì è�×	Êaò�ÑQÔLÌZÐ;ÔLÉOç`Ê
��ê��W ���ì�%��BÚ �

��ÒQÊaÙXÊNç=ÌZÑ`ÌZÊaÐ < æXÔaçBñNÌhÒQ×6ÍlÑ2ÍlÊaÐXç`×6éNÆ�×LÐXÍl×6ç�ÏFÊ6Ò ÑVæ�×2ÌZÐ�ÑV×lÒQÙ�ÒQ×LÑQÔ6Ñ`ÌZÊaÐ½Ê6ÏJÒQÆ�ÉZ×6çBÊ6Ï�ÑVæ�× ÏFÊ6ÒQë
ê"���NìQÚ�å�æ�×�ç=ÌZë�ÌhÉOÔLÒVÌZÑ`È	ÒQ×lÉOÔ6Ñ`ÌZÊaÐXç  ( $[% �Ô6ÐXñ �íÔLÒQ× ÆXç`ÆXÔLÉhÉZÈ�Ð�ÊaÑB×lÕ�Ù�ÉhÌOÍQÌZÑ`ÉZÈ	Ë6ÌZîN×LÐ�Ú�ï$× ÊaÐ�ÉZÈ
ÔaçVç`Æ�ë�×½ÑVæXÔ6Ñ�ÑVæ�×�ÏFÆ�ÇLÇLÈöç`×LÑQç(^��"Ô6ÐXñP_���ÒQ×LÙ�ÒQ×6ç`×LÐ�Ñ�ÑVæ�×
ÍQÒVÌOç`Ù&îaÔLÉZÆ�×6ç�h81	Ô6ÐXñ � 1�è�ÌZÑVæÒQ×LËNÔLÒlñ
ÑVÊ  �Ô6ÐXñ�[�Ú�ï$×�ÔLÒQ×]ÌZÐ�ÑV×lÒQ×6ç`ÑV×6ñ�ÌZÐ$ÑVæ�×]ÏFÆ�ÇLÇLÈ	ÒQ×lÉOÔ6Ñ`ÌZÊaÐ��½èBæ�ÌOÍQæ½ÌOç ÌZÐXñ�ÆXÍl×6ñ½ò�È
ÑVæ�×�ÍQÒVÌOç`Ù�ÒQ×lÉOÔ6Ñ`ÌZÊaÐ ��ÊaÐ�` " � è�ÌZÑVæ�ÒQ×LËNÔLÒlñ�ÑVÊ��
Ú$å�æ�×�ÒQÆ�ÉZ×$ê"���Nì]ç`ÑQÔ6ÑV×6ç�ÌZë�Ù�ÉhÌOÍQÌZÑ`ÉZÈ
ÑVæXÔ6Ñ ê"h81K � 1LìWT��;æ�Ê6ÉOñ�çlÚ9å�æ�ÆXç�ÏOÒQÊaëíê < �Nì9Ô6ÐXñ½ê"� < ì�è�× ÍLÔ6Ð�ÍlÊaÐXÍQÉZÆXñ�×2ÑVæXÔ6Ñ�ÑVæ�×BÏFÆ�ÇLÇLÈ�ç`×LÑ
��� � ^ 	 ��� 	 � � � ÔaçVç`Ê�ÍQÌOÔ6ÑV×6ñ½è�ÌZÑVæ�ê"h81
 � 1lì2êFè�ÌZÑVæ�ÒQ×6ç`ÙX×6ÍlÑBÑVÊ �½ì�ÌOç2ÍlÊaÐ�ÑQÔLÌZÐ�×6ñ	ÌZÐ �XØ�Ì=Ú ×NÚ

��� %���U ê"���Nì

`Ð]Ê6Òlñ�×lÒ�ÑVÊ ñ�×LÑV×lÒQë�ÌZÐ�×����
è�×�è�ÊaÆ�ÉOñ]æXÔLîN×9ÑVÊ2õ�Ð�Ê6è�ÑVæ�×Bç=ÌZë�ÌhÉOÔLÒVÌZÑ`È�ÒQ×lÉOÔ6Ñ`ÌZÊaÐ �
Ú�� çVç`Æ�ë�ÌZÐ�Ë
ÑVæXÔ6Ñ��íçVÔ6Ñ`ÌOç=ôX×6ç2ÑVæ�×]ÔLÕ�ÌZÊaë	ç�ê � < ì X ê �.��ìQØ�è�× Êaò�ÑQÔLÌZÐ

���2ê"h] � ì � �
êVê"h] � ì+ Lê"h81K � 1lìVì
� ��ê  �ê"h] +h81lì+ $[�ê �  � 1QìVì
� ��ê ^�ê"h�ì+ +_�ê � ìVì+U

å�æ�ÌOç�ë�×6Ô6ÐXç�ÑVæXÔ6Ñ ��� ê"h] � ì�ñ�×LÙX×LÐXñ�ç�ÊaÐ�ÉZÈ�ÊaÐ(^�ê"h�ì�Ô6ÐXñ(_�ê � ìQÚJÅXÆ�ÒQÑVæ�×lÒQë�Ê6ÒQ×NØ6ÏOÒQÊaë���ÒQÊaÙXÊ6Öç=ÌZÑ`ÌZÊaÐ < è�×]ñ�×lÒVÌZîN×
^�ê"h�ì]'P_�ê � ì % ��� % ë�ÌZÐ g ^�ê"h�ì+ +_�ê � ì;k!U

å�æ�ÆXçlØ�ÊaÐ�×�ÒQ×6Ôaç`ÊaÐXÔ6ò�ÉZ×�ç`Ê6ÉZÆ�Ñ`ÌZÊaÐ
ÌOçBÑVÊ	ÔaçVç`Æ�ë�×�ÑVæXÔ6Ñ
��� � ë�ÌZÐ g ^�ê"h�ì+ +_�ê � ì;k ê"� � ì

ç=ÌZÐXÍl×�ÑVæ�×�ç=ÌZë�ÌhÉOÔLÒVÌZÑ`È�ÒQ×lÉOÔ6Ñ`ÌZÊaÐ
� � ÌZÐ�Ù�ÒQÊaÙXÊNç=ÌZÑ`ÌZÊaÐ < Ø�èBæ�ÌOÍQæ	ÉZ×6Ôañ�ç�ÑVÊ�ê"� � ìQØXç`×L×Lë	ç9ÑVÊ�òX×�Ô
ËaÊNÊ�ñ$ÍQæ�Ê6ÌOÍl×NØXòX×6ÍLÔ6ÆXç`×�ÌZÑ�ÔaçVç`Æ�ë�×6ç2ÑVæXÔ6Ñ2ÑVæ�×lÒQ×�ÌOç2Ð�Ê�ÌZÐ�ÑV×lÒlÔaÍlÑ`ÌZÊaÐ
òX×LÑ`è�×L×LÐ�ÑVæ�×�ç=ÌZë�ÌhÉOÔLÒVÌZÑ`È
ÒQ×lÉOÔ6Ñ`ÌZÊaÐXç  "Ô6ÐXñ�[�Ú

� Ð�Ñ`ÌhÉ�Ð�Ê6è1è�×2æXÔLîN× ÍlÊaÐXç=ÌOñ�×lÒQ×6ñ�ÊaÐ�ÉZÈ�Ô]ç=ÌZÐ�Ë6ÉZ×�ÒQÆ�ÉZ× Ê6ÏJÑVæ�×BÏFÊ6ÒQëíê"���NìQÚW
=ÏJÔ]ç`×LÑ�Ê6Ï�ç`ÆXÍQæ
���`Ø 
�T���ØNÌOçBË6ÌZîN×LÐ�Ø�ò�È
ê"���Nì�è�× Êaò�ÑQÔLÌZÐ ��� � % ��ÏFÊ6Ò�ÔLÉhÉ 
%T���Ô6ÐXñ�ÑVæ�×lÒQ×lÏFÊ6ÒQ×

������ ��� � % ��U

� çVç`Æ�ë�ÌZÐ�Ë�ÑVæXÔ6Ñ ��ÌOçBôXÐ�ÌZÑV×NØ�ê"� � ì9ÉZ×6Ôañ�çBÑVÊ
ë	ÔLÕ����� g ë�ÌZÐ g ^ �Vê"h�ì+ +_��=ê � ì;k-k % � ê"�
��ì

èBæ�×lÒQ×�^ ��Ô6ÐXñ�_���ÔLÒQ×�ÑVæ�× ÏFÆ�ÇLÇLÈ	ç`×LÑQçBÔaçVç`Ê�ÍQÌOÔ6ÑV×6ñ½è�ÌZÑVæ�ÑVæ�× ÉhÌZÐ�ËaÆ�ÌOç`Ñ`ÌOÍ�×lÕ�Ù�ÒQ×6çVç=ÌZÊaÐXç�� ��Ô6ÐXñ

��JÊ�ÍLÍlÆ�ÒVÒVÌZÐ�Ë�ÌZÐ�ÑVæ�× ÒQÆ�ÉZ× ���`Ú�c2Ð�×�ÍLÔ6Ð
ç`×L×�ÑVæXÔ6Ñ�ê"�
��ì9ÌOç2Ô6ËNÔLÌZÐ$ÑVæ�×�Ó$ÔLÕ�Ö=Ó½ÌZÐ	ÒQÆ�ÉZ×NÚ

< �
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 � �"� ���	���"������
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å�æ�×]ç`×6ÍlÊaÐXñ	ÌZÐ�ÑV×lÒQÙ�ÒQ×LÑQÔ6Ñ`ÌZÊaÐ½Ê6Ï�ÒQÆ�ÉZ×6çBÊ6Ï�ÑVæ�× ÏFÊ6ÒQëðê"���Nì9ÌOç�ÌZÐ½ÑVæ�×]ç`Ù�ÌhÒVÌZÑ Ê6Ï�×6éNÆXÔ6Ñ`ÌZÊaÐ�ê < �NìQÚ
M�×LÑ�ÆXçJÒQ×LÑVÆ�ÒQÐ�Ø6ÏFÊ6Ò�Ô ë�Êaë�×LÐ�ÑLØ6ÑVÊ�ÑVæ�×2ÍQÒVÌOç`Ù�ÍLÔaç`×2Ô6ÐXñ�ÔaçVç`Æ�ë�×BÑVæXÔ6Ñ9ÑVæ�×�ÏFÆ�ÇLÇLÈ]ç`×LÑQç ^��
Ô6ÐXñ
^��$ÍlÊ6ÒVÒQ×6ç`ÙXÊaÐXñ
ÑVÊ�ÑVæ�×�ÍQÒVÌOç`Ù�ç`×LÑQç�� �;Ô6ÐXñ�����ØXÒQ×6ç`ÙX×6ÍlÑ`ÌZîN×lÉZÈNÚ]å�æ�×LÐ
ÑVæ�×]ÒQÆ�ÉZ×�ë�ÌZËaæ�Ñ�òX×
ÌZÐ�ÑV×lÒQÙ�ÒQ×LÑV×6ñ�Ôaç�ÏFÊ6ÉhÉZÊ6è2çlÚ�
=Ï�ÑVæ�× ÌZÐ�Ù�Æ�Ñ òX×lÉZÊaÐ�ËNç2ÑVÊ ��Ø�ÑVæ�×LÐ½ÑVæ�×�ÊaÆ�ÑVÙ�Æ�Ñ ñ�×lôXÐ�ÌZÑV×lÉZÈ�æXÔaçBÑVÊ
òX×]ÍQæ�ÊNç`×LÐ	ÏOÒQÊaë��
Î�ò�Æ�Ñ��íë�ÌZËaæ�Ñ2ç`Ñ`ÌhÉhÉ9ÍlÊaÐ�ÑQÔLÌZÐ½ç`Êaë�×�×lÉZ×Lë�×LÐ�ÑQç9èBæ�ÌOÍQæ½ÔLÒQ×�Ð�ÊaÑ ç`Æ�ÌZÑQÔ6ò�ÉZ×NÚ
å�æ�×lÒQ×lÏFÊ6ÒQ×NØ�ÑVæ�×	ÒQÆ�ÉZ×�ê"���Nì]ç`ÑQÔ6ÑV×6ç�ÑVæXÔ6Ñ�ÑVæ�×�ÙXÔLÌhÒlç]ÌZÐ&ÑVæ�×½ç`×LÑ � � � � " �
Ø9èBæ�×lÒQ× �
ñ�×LÐ�ÊaÑV×6ç�ÑVæ�×�ÍlÊaë�Ù�ÉZ×Lë�×LÐ�Ñ�Ê6Ï��
Ø�ñ�Ê
Ð�ÊaÑ]òX×lÉZÊaÐ�Ë$ÑVÊ½ÑVæ�×�ÒQ×lÉOÔ6Ñ`ÌZÊaÐ���Ú�f�éNÆ�ÌZîaÔLÉZ×LÐ�Ñ`ÉZÈNØ�è�×
ÍLÔ6Ð½çVÔLÈ�ÑVæXÔ6Ñ �1ÌOç2ÍlÊaÐ�ÑQÔLÌZÐ�×6ñ	ÌZÐ½ÑVæ�×]ç`×LÑ

� � � ê�� "��½ì��
ê � "
��ì � g ê"h] � ìWT�` "+� j�h�T
� � � T���k!U ê"���Nì
å�æ�ÆXçlØNÑVæ�×BÉhÌZÐ�ËaÆ�ÌOç`Ñ`ÌOÍ.
`ÅJÖ`å%�.fW�&ÒQÆ�ÉZ×]ê"���NìJÌOç�Æ�ÐXñ�×lÒlç`ÑVÊNÊ�ñ�Ôaç9Ô2ÉZÊaË6ÌOÍLÔLÉ�ÌZë�Ù�ÉhÌOÍLÔ6Ñ`ÌZÊaÐ�Ú%� ÊaÑV×NØ
ë�Ê6ÒQ×LÊ6îN×lÒ6Ø6ÑVæXÔ6Ñ9ÑVæ�ÌOç�ÌOç�ÑVæ�×Bë�ÊNç`Ñ�Ëa×LÐ�×lÒlÔLÉ�ÏFÊ6ÒQë"Ê6Ï�×lÕ�Ù�ÒQ×6çVç=ÌZÐ�Ë ÑVæXÔ6Ñ9ÑVæ�×lÒQ×9ÌOç9Ô ñ�×LÙX×LÐXñ�×LÐXÍl×
òX×LÑ`è�×L×LÐ�ç`Êaë�×]Ù�æ�×LÐ�Êaë�×LÐXÔ�Ú�2×LÑVÆ�ÒQÐ�ÌZÐ�Ë�ÑVÊ�ÑVæ�× ÏFÆ�ÇLÇLÈ	ÍLÔaç`×NØ�èBæ�×lÒQ×�ÑVæ�× ÉhÌZÐ�ËaÆ�ÌOç`Ñ`ÌOÍ�×lÕ�Ù�ÒQ×6çVç=ÌZÊaÐXç2ÔLÒQ× ÒQ×LÙ�ÒQ×6ç`×LÐ�ÑV×6ñ�ò�È
ÑVæ�×�ÏFÆ�ÇLÇLÈöç`×LÑQç(^��"Ô6ÐXñP_���Ø9ÒQ×6ç`ÙX×6ÍlÑ`ÌZîN×lÉZÈNØ9è�×
ÍlÊaë�×�ÑVÊ$ÑVæ�×½è�Ê6ÒVÉOñ&Ê6Ï ÏFÆ�ÇLÇLÈ�ÉZÊaË6ÌOÍ
Ô6ÐXñ
Ô6Ù�Ù�ÒQÊLÕ�ÌZë	Ô6ÑV×�ÒQ×6Ôaç`ÊaÐ�ÌZÐ�Ë�ñNÌOçVÍlÆXçVç`×6ñ�ÌZÐ&ÑVæ�×�Ð�×lÕ�Ñ�ç`×6ÍlÑ`ÌZÊaÐ�Ú�� ÊaÑV×	ÑVæXÔ6Ñ�ÌZÐöÑVæ�ÌOç�ÍLÔaç`×NØ9ÑVæ�×
ÒQÆ�ÉZ×6ç2ÔLÒQ× ÌZÐ�ÑV×lÒQÙ�ÒQ×LÑV×6ñ	ÊaÐ½ÑVæ�×�òXÔaç=ÌOçBÊ6Ï�ÏFÆ�ÇLÇLÈ�ÌZë�Ù�ÉhÌOÍLÔ6Ñ`ÌZÊaÐXç ÈNÌZ×lÉOñNÌZÐ�Ë	ÑVæ�× ÏFÆ�ÇLÇLÈ�ÒQ×lÉOÔ6Ñ`ÌZÊaÐ

���2ê"h] � ì � ^���ê"h�ì�)S_���ê � ì � ë�ÌZÐ g < R�^��9ê"h�ì Q _���ê � ì+ < k ê"� � ì
èBæ�ÌOÍQæ
ÍlÊaÐ�ÑQÔLÌZÐXçBÑVæ�×�Æ�Ð�õ�Ð�Ê6èBÐ�ÏFÆ�ÇLÇLÈ�ÒQ×lÉOÔ6Ñ`ÌZÊaÐ �XØ�Ì=Ú ×NÚZØ ��%���� Ú


=Ï9Ô�ç`×LÑ2Ê6Ï�ÒQÆ�ÉZ×6ç����`Ø 
�T���Ø�ÌOçBË6ÌZîN×LÐ�ØXÑVæ�×LÐ ��% ��� � æ�Ê6ÉOñ�çBÏFÊ6Ò ×6ÔaÍQæ 
�T���ç`Ê�ÑVæXÔ6Ñ2è�×Êaò�ÑQÔLÌZÐ
� %
	����� ��� � U ê"� �aì

å�æ�ÌOç�ÏFÊ6ÒQë�Æ�ÉOÔ�ñNÌ�$�×lÒlçBîN×lÒQÈ�ë�ÆXÍQæ	ÏOÒQÊaë ÑVæ�×�Ó$ÔLÕ�Ö=Ó½ÌZÐ	ÒQÆ�ÉZ×NÚ9ï$×�è�ÌhÉhÉ�×lÉOÔ6òXÊ6ÒlÔ6ÑV×�ÑVæ�ÌOç2ÍLÔaç`×
ë�Ê6ÒQ× ÌZÐ
ñ�×LÑQÔLÌhÉOçBÌZÐ½ÑVæ�×�Ð�×lÕ�ÑBç`×6ÍlÑ`ÌZÊaÐ½èBæ�×LÐ½ñ�×6ÔLÉhÌZÐ�Ë	è�ÌZÑVæ
ÑVæ�× ÉZÊaË6ÌOÍLÔLÉ9Ô6Ù�Ù�ÒQÊNÔaÍQæ�Ú
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å�æ�×	Ô6òXÊ6îN×	ñNÌOçVÍlÆXçVç`×6ñ�Ô6Ù�Ù�ÒQÊNÔaÍQæ�×6ç ÉZ×6Ôañ$ÑVÊ�ÑVæ�×�ÊaÆ�ÑVÙ�Æ�Ñ]èBæ�ÌOÍQæ
ÌOç]Ô	ÏFÆ�ÇLÇLÈ
ç`×LÑLÚ�ÅXÊ6Ò�ÒQ×6ÔLÉ
Ô6Ù�Ù�ÉhÌOÍLÔ6Ñ`ÌZÊaÐXç�ÌZÑ ÌOç Ð�×6Íl×6çVçVÔLÒQÈ½ÑVÊ�ñ�×LÑV×lÒQë�ÌZÐ�×�ÊaÐ�×�Æ�Ð�ÌOéNÆ�×�ÊaÆ�ÑVÙ�Æ�Ñ�îaÔLÉZÆ�×�ÏOÒQÊaëíÑVæ�×�ÊaÆ�ÑVÙ�Æ�Ñ
ÏFÆ�ÇLÇLÈ
ç`×LÑLÚ�å�æ�ÌOç�ç`ÑV×LÙ
ÌOç�ÍLÔLÉhÉZ×6ñ�������������� �! �"�# � $&%NÚ���ÉZÊaÑ]Ê6Ï2ñ�×lÏFÆ�ÇLÇlÌhô�ÍLÔ6Ñ`ÌZÊaÐ�ç`Ñ`ÒlÔ6ÑV×LË6ÌZ×6ç]ÔLÒQ×
ÔLîaÔLÌhÉOÔ6ò�ÉZ×NÚ9Ó
ÊNç`ÑJÊ6ÏXÑVæ�×Lë�ÔLÒQ×�æ�×LÆ�ÒVÌOç`Ñ`ÌOÍ�ÑV×6ÍQæ�Ð�ÌOéNÆ�×6çXÉZ×6ÔañNÌZÐ�Ë�ØNÐ�×LîN×lÒQÑVæ�×lÉZ×6çVçlØLÑVÊ çVÔ6Ñ`ÌOç=Ï=ÔaÍlÑVÊ6ÒQÈ
ÒQ×6ç`Æ�ÉZÑQçlÚ

�"Ù�ÒQÊaò�ÉZ×Lë ÍlÊaÐ�Ð�×6ÍlÑV×6ñ�è�ÌZÑVæ$ÑVæ�×�æ�×LÆ�ÒVÌOç`Ñ`ÌOÍ�ñ�×lÏFÆ�ÇLÇlÌhô�ÍLÔ6Ñ`ÌZÊaÐ$ë�×LÑVæ�Ê�ñ�çBÌOç ÑVæXÔ6Ñ ÑVæ�×�Ôaç=Ö
ç`Æ�ë�Ù�Ñ`ÌZÊaÐXç2òX×Læ�ÌZÐXñ�ÑVæ�× ÒQ×6ç`ÙX×6ÍlÑ`ÌZîN× æ�×LÆ�ÒVÌOç`Ñ`ÌOÍLç ÔLÒQ×�Ê6ÏFÑV×LÐ�Ð�ÊaÑ2ë	Ôañ�×�×lÕ�Ù�ÉhÌOÍQÌZÑLÚ


`Ð�ë�ÊNç`Ñ�ÏFÆ�ÇLÇLÈ�ÍlÊaÐ�Ñ`ÒQÊ6É�Ô6Ù�Ù�ÉhÌOÍLÔ6Ñ`ÌZÊaÐXç2ÑVæ�× ÌOñ�×6Ô�ÌOçBÑVÊ�ñ�×LÑV×lÒQë�ÌZÐ�× ÑVæ�× Ñ`ÒlÔ6ÐXç=ÏF×lÒBÏFÆ�ÐXÍlÑ`ÌZÊaÐ
èBæ�ÌOÍQæ$Ë6ÌZîN×6ç]Ô�ç=ÌZÐ�Ë6ÉZ×	ÊaÆ�ÑVÙ�Æ�Ñ]ÑVÊ�×6ÔaÍQæ
ÌZÐ�Ù�Æ�ÑLÚ	å�æ�ÆXç�ÑVæ�×]ÒQÆ�ÉZ×6ç]ÔLÒQ×�ÌZÐXñ�×L×6ñ$ç`Æ�Ù�ÙXÊNç`×6ñ$ÑVÊ
ñ�×6çVÍQÒVÌZòX×�Ô�êOÏFÆ�ÇLÇLÈXì�ÏFÆ�ÐXÍlÑ`ÌZÊaÐ�Ú�å�æ�× Ó$ÔLÕ�Ö=Ó½ÌZÐ�ÒQÆ�ÉZ×NØ�ë�ÊNç`Ñ�Ê6ÏFÑV×LÐ�Ô6Ù�Ù�ÉhÌZ×6ñ�ÌZÐ	ÏFÆ�ÇLÇLÈ�ÍlÊaÐ�Ñ`ÒQÊ6É=Ø
ë�Ê�ñ�×lÉOçlØ�Ôaç ç`æ�Ê6èBÐ
Ô6òXÊ6îN×NØ�Ô�ÉZÊ6è�×lÒ�Ô6Ù�Ù�ÒQÊLÕ�ÌZë	Ô6Ñ`ÌZÊaÐ�Ú�å�æ�×lÒQ×lÏFÊ6ÒQ×NØXÔ�ÉZÊ6è�×lÒ�Ô6Ù�Ù�ÒQÊLÕ�ÌZë	Ô6Ñ`ÌZÊaÐ
Ê6Ï�Ô�êOÏFÆ�ÇLÇLÈXìXÏFÆ�ÐXÍlÑ`ÌZÊaÐ	ÍLÔ6Ð�òX× ç`×L×LÐ�ÔaçJÑVæ�×BòXÔaç=ÌOÍ2ÍlÊaÐXÍl×LÙ�Ñ�òX×Læ�ÌZÐXñ�ë	Ô6Ð�È�ÏFÆ�ÇLÇLÈ]ÍlÊaÐ�Ñ`ÒQÊ6ÉhÉZ×lÒlçlÚ
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ÅJÌZËaÆ�ÒQ×(��ó��1ÏFÆ�ÇLÇLÈ�ç`×LÑ2ÍLÔ6ÆXç=ÌZÐ�Ë	ñNÌ 9�ÍlÆ�ÉZÑ`ÌZ×6çBÏFÊ6Ò ñ�×lÏFÆ�ÇLÇlÌhô�ÍLÔ6Ñ`ÌZÊaÐ�Ú

å�æ�ÆXçlØ9Ô�îN×lÒQÈ
ÍlÊaë�ë�ÊaÐ�æ�ÌOñ�ñ�×LÐöÔaçVç`Æ�ë�Ù�Ñ`ÌZÊaÐ&òX×Læ�ÌZÐXñ�ñ�×lÏFÆ�ÇLÇlÌhô�ÍLÔ6Ñ`ÌZÊaÐ&ç`Ñ`ÒlÔ6ÑV×LË6ÌZ×6ç�ÌOç�ÑVæXÔ6Ñ
ÑVæ�×�ÊaÆ�ÑVÙ�Æ�Ñ�ÏFÆ�ÇLÇLÈ�ç`×LÑ]ÒQ×LÙ�ÒQ×6ç`×LÐ�ÑQç�Ô6Ñ�ë�ÊNç`Ñ�ÊaÐ�×$êOÏFÆ�ÇLÇLÈXì�ÊaÆ�ÑVÙ�Æ�Ñ�îaÔLÉZÆ�×NÚ�ZBÆ�Ñ]ÑVæ�×LÐ&ÊaÐ�×
ç`æ�ÊaÆ�ÉOñöòX×�ÔLèBÔLÒQ×	Ê6Ï2ÑVæ�×�Ï=ÔaÍlÑ]ÑVæXÔ6Ñ]ÌZÑ�ñ�ÊN×6ç]Ð�ÊaÑ]ë	Ô6õN×	ç`×LÐXç`×	ÑVÊ
æXÔLîN×	Ô6ÐöÊaÆ�ÑVÙ�Æ�Ñ]ÏFÆ�ÇLÇLÈ
ç`×LÑ�Ôaç�ÌZÑ�ÌOç�ç`æ�Ê6èBÐ;ÌZÐ;ôXËaÆ�ÒQ×���èBæ�ÌOÍQæ;Êaò�îNÌZÊaÆXç=ÉZÈ�ç`ÑQÔ6ÐXñ�ç�ÏFÊ6Ò�Ñ`è�Ê;êOÏFÆ�ÇLÇLÈXì]îaÔLÉZÆ�×6çlÚ 
`Ñ
ÌOç	Ð�ÊaÑ�ÑVæ�×
ÒQ×6ç`ÙXÊaÐXç=ÌZò�ÌhÉhÌZÑ`È�Ê6Ï�ÑVæ�×$ñ�×lÏFÆ�ÇLÇlÌhô�ÍLÔ6Ñ`ÌZÊaÐ�ç`Ñ`ÒlÔ6ÑV×LËaÈ;ÑVÊ&ç`Ê6ÉZîN×$ÑVæ�ÌOç	Ù�ÒQÊaò�ÉZ×Lë ò�È
ñ�×LÑV×lÒQë�ÌZÐ�ÌZÐ�Ë½Ô	ç=ÌZÐ�Ë6ÉZ×	ÊaÆ�ÑVÙ�Æ�Ñ2ÏOÒQÊaëíÑVæ�ÌOç2ÏFÆ�ÇLÇLÈ½ç`×LÑLÚ.
`Ð
ÑVæ�×�ç`Ñ`ÒVÌOÍlÑ ÌZÐ�ÑV×lÒQÙ�ÒQ×LÑQÔ6Ñ`ÌZÊaÐ$Ê6Ï�ÑVæ�×
ÉZÊ6è�×lÒ�Ô6Ù�Ù�ÒQÊLÕ�ÌZë	Ô6Ñ`ÌZÊaÐöÊ6Ï2Ô�ÏFÆ�ÇLÇLÈ�ÏFÆ�ÐXÍlÑ`ÌZÊaÐ�Ø�ç`ÆXÍQæ$Ô6Ð�ÊaÆ�ÑVÙ�Æ�Ñ ÌZÐXñNÌOÍLÔ6ÑV×6ç]Ô�ÍlÊaÐ�Ñ`ÒlÔañNÌOÍlÑ`ÌZÊaÐ
ÌZÐ½ÑVæ�× ÒQÆ�ÉZ×]òXÔaç`×NÚ

å�æ�ÆXçlØa×lÌZÑVæ�×lÒ�ÑVæ�×9ÒQÆ�ÉZ×�òXÔaç`×BæXÔaçJÑVÊ2òX×BÍQæXÔ6Ð�Ëa×6ñ�ØaÊ6Ò�ÑVæ�×9ÌOñ�×6Ô2Ê6Ï�ÔBÉZÊ6è�×lÒ9Ô6Ù�Ù�ÒQÊLÕ�ÌZë	Ô6Ñ`ÌZÊaÐ
Ê6Ï�Ô�ÏFÆ�ÇLÇLÈ]ÏFÆ�ÐXÍlÑ`ÌZÊaÐ�æXÔaç�ÑVÊ]òX× Ë6ÌZîN×LÐ	Æ�Ù�Ø�×lÌZÑVæ�×lÒBò�È�ÔaçVç`Æ�ë�ÌZÐ�Ë	Ô ÉZÊ6è�×lÒ2Ô6Ù�Ù�ÒQÊLÕ�ÌZë	Ô6Ñ`ÌZÊaÐ½Ê6Ï
Ô�ÏFÆ�ÇLÇLÈ�ÒQ×lÉOÔ6Ñ`ÌZÊaÐ$Ê6Ò�ò�È½ÍlÊaÐXç=ÌOñ�×lÒVÌZÐ�Ë½Ô6Ð
Æ�Ù�ÙX×lÒ�Ô6Ù�Ù�ÒQÊLÕ�ÌZë	Ô6Ñ`ÌZÊaÐ�Ú�� Ê6è�×LîN×lÒ6ØNÏFÊ6Ò]Ô6Ð½Æ�Ù�ÙX×lÒ
Ô6Ù�Ù�ÒQÊLÕ�ÌZë	Ô6Ñ`ÌZÊaÐ
ÑVæ�×�Ó$ÔLÕ�Ö=Ó½ÌZÐ�ÒQÆ�ÉZ×]ç`×L×Lë	ç�Ð�ÊaÑ2ÑVÊ�òX×]Ô6Ù�Ù�ÒQÊaÙ�ÒVÌOÔ6ÑV×NÚ


=Ï�ÑVæ�× ÔLÌZë�Ê6Ï�ÑVæ�×BÒQÆ�ÉZ×2òXÔaç`×2ÌOç9ÑVæ�× ñ�×6çVÍQÒVÌZÙ�Ñ`ÌZÊaÐ	Ê6Ï�Ô2ÏFÆ�ÇLÇLÈ]ÒQ×lÉOÔ6Ñ`ÌZÊaÐ�ÌZÐXç`ÑV×6Ôañ	Ê6ÏJÔ ÏFÆ�ÇLÇLÈ
ÏFÆ�ÐXÍlÑ`ÌZÊaÐ�ØBÌZÑ½ç`æ�ÊaÆ�ÉOñ;òX×$ÑQÔ6õN×LÐöÌZÐ�ÑVÊ&ÔaÍLÍlÊaÆ�Ð�Ñ�ÏFÊ6Ò½ÑVæ�×$ñ�×lÏFÆ�ÇLÇlÌhô�ÍLÔ6Ñ`ÌZÊaÐ1ç`Ñ`ÒlÔ6ÑV×LËaÈNÚ å�æ�×LÐ
ñ�×lÏFÆ�ÇLÇlÌhô�ÍLÔ6Ñ`ÌZÊaÐ½æXÔaçBÑ`è�Ê]ÏFÆ�Éhô�ÉhÉ�Ñ`è�Ê�ÑQÔaç`õ�ç2ç=ÌZë�Æ�ÉZÑQÔ6Ð�×LÊaÆXç=ÉZÈ�ó

� ÑVÆ�ÒQÐ�ÌZÐ�Ë	Ô]ÏFÆ�ÇLÇLÈ	ç`×LÑBÌZÐ�ÑVÊ�Ô�ÍQÒVÌOç`Ù
ç`×LÑLØ
� ÍQæ�ÊNÊNç=ÌZÐ�Ë	ÊaÐ�×�ÊaÆ�Ñ2Ê6Ï9ë	Ô6Ð�È
êOÏFÆ�ÇLÇLÈXì�îaÔLÉZÆ�×6çlÚ


=Ï�ÔBÉZÊ6è�×lÒ�Ô6Ù�Ù�ÒQÊLÕ�ÌZë	Ô6Ñ`ÌZÊaÐ	Ê6Ï�Ô2ÏFÆ�ÐXÍlÑ`ÌZÊaÐ�ÌOçJÑVæ�×�ÌZÐ�ÑV×LÐ�Ñ`ÌZÊaÐ�ØNÑVæ�×LÐ�ÑVæ�×2ç`×6ÍlÊaÐXñ]ÑQÔaç`õ�ÌOç9ç`Æ�ÙX×lÒVÖ
�XÆ�ÊaÆXçlÚ�å�æ�×�òXÔaç=ÌOÍ�ñ�×lÏFÆ�ÇLÇlÌhô�ÍLÔ6Ñ`ÌZÊaÐöç`Ñ`ÒlÔ6ÑV×LË6ÌZ×6ç]ÔLÒQ× � ×LÐ�ÑV×lÒ]Ê6Ï�
BÒlÔLîNÌZÑ`È
ë�×LÑVæ�Ê�ñ&ê � c 
�ìQØ
Ó
×6Ô6Ð�Ê6Ï9Ó$ÔLÕ�ÌZë	Ô�êFÓ�c2Ó�ì�Ô6ÐXñ�ÅXÆ�ÇLÇLÈ�Ó
×6Ô6Ð�Ú.�BÉhÉJÊ6Ï9ÑVæ�×Lë ñ�×Lë�ÊaÐXç`Ñ`ÒlÔ6ÑV×]ÑVæXÔ6Ñ2ÑVæ�×LÈ�ÔLÒQ×
ÌZÐXñ�×L×6ñ	òXÔaç`×6ñ	ÊaÐ�ÑVæ�×]ÔaçVç`Æ�ë�Ù�Ñ`ÌZÊaÐ½ÑVæXÔ6ÑBÑVæ�× ÏFÆ�ÇLÇLÈ�ç`×LÑBÑVÊ�òX×]ñ�×lÏFÆ�ÇLÇlÌhôX×6ñ�ÒQ×LÙ�ÒQ×6ç`×LÐ�ÑQç9ÊaÐ�ÉZÈ
ÊaÐ�×	êOÏFÆ�ÇLÇLÈXì9îaÔLÉZÆ�×NÚ2å�æ�ÆXçlØXÑVæ�×]Ù�ÒQÊaò�ÉZ×Lë ÌOçlØ�æ�Ê6è�ÑVÊ�ôXÐXñ½Ô	ç`Ñ`ÒlÔ6ÑV×LËaÈ�ÑVæXÔ6Ñ2è�ÊaÆ�ÉOñ½òX×6ç`Ñ2ôXÑ
ÑVæ�× ÏFÆ�ÐXÍlÑ`ÌZÊaÐ���ñNÌOçVÍlÆXçVç`×6ñ�ÌZÐ½ÑVæ�×�òX×LË6ÌZÐ�Ð�ÌZÐ�Ë	Ê6Ï��N×6ÍlÑ`ÌZÊaÐ���Ú

M�×LÑ�ÆXç�ÔLÉOç`Ê�ÒQ×Lë	ÔLÒQõ�Ø�ÑVæXÔ6Ñ�ÑVæ�×�æ�ÌOñ�ñ�×LÐöÔaçVç`Æ�ë�Ù�Ñ`ÌZÊaÐ�ÑVæXÔ6Ñ�ÑVæ�×�ÒQÆ�ÉZ×6ç�ÔLÒQ×�ÌZÐ�ÑV×LÐXñ�×6ñ½ÑVÊ
ñ�×6çVÍQÒVÌZòX×�Ô�ÏFÆ�ÇLÇLÈ]ÏFÆ�ÐXÍlÑ`ÌZÊaÐ�ÒlÔLÌOç`×6ñ�ÔLÉOç`Ê�ÍlÊaÐ�ÏFÆXç=ÌZÊaÐ½Ê6ÏJÑVæ�×2ÌZÐ�ÑV×lÒQÙ�ÒQ×LÑQÔ6Ñ`ÌZÊaÐ	Ê6Ï�ÑVæ�×2Ó$ÔLÕ�Ö=Ó½ÌZÐ
ÒQÆ�ÉZ×NÚ �BÉZÑVæ�ÊaÆ�Ëaæ;ÑVæ�×½ÒQÆ�ÉZ×6ç�ÔLÒQ×$ç`ÑQÔ6ÑV×6ñ;Ôaç½ê=Ô$ÍlÊaÐ�*QÆ�ÐXÍlÑ`ÌZÊaÐ1Ê6Ïlì]ÌZë�Ù�ÉhÌOÍLÔ6Ñ`ÌZÊaÐXçlØ ÑVæ�×LÈ&ÔLÒQ×
Ñ`ÒQ×6Ô6ÑV×6ñ
Ôaç Ô	ñNÌOç�*QÆ�ÐXÍlÑ`ÌZÊaÐ�Ê6ÏBÍlÊaÐ�*QÆ�ÐXÍlÑ`ÌZÊaÐXç�ÔaÍLÍlÊ6ÒlñNÌZÐ�Ë�ÑVÊ	ÑVæ�×�ÆXç`×]Ê6Ï�ÑVæ�×�ë	ÔLÕ�ÌZë�Æ�ëíÔ6ÐXñ
ÑVæ�×2ë�ÌZÐ�ÌZë�Æ�ë½Ú �2×6ÍLÔLÉhÉ�ÊaÐXÍl×�Ô6ËNÔLÌZÐ�ÑVæXÔ6Ñ9ÌZÐ½ÍQÉOÔaçVç=ÌOÍLÔLÉ�ÉZÊaË6ÌOÍaØ�ÑVæ�× ñ�×6çVÍQÒVÌZÙ�Ñ`ÌZÊaÐ�Ê6Ï�Ô ÏFÆ�ÐXÍlÑ`ÌZÊaÐ

< �



êFÐ�ÊaÑ2Ê6Ï9Ô6Ð
ÔLÒQò�ÌZÑ`ÒlÔLÒQÈ	ÒQ×lÉOÔ6Ñ`ÌZÊaÐ�ìBÆXç=ÌZÐ�Ë�Ô�ÍlÊaÐ�*QÆ�ÐXÍlÑ`ÌZÊaÐ
Ê6ÏJÌZë�Ù�ÉhÌOÍLÔ6Ñ`ÌZÊaÐXç2ÌOçB×6éNÆ�ÌZîaÔLÉZ×LÐ�Ñ2è�ÌZÑVæ
ÑVæ�×]ñ�×6çVÍQÒVÌZÙ�Ñ`ÌZÊaÐ
ÆXç=ÌZÐ�Ë	Ô�ñNÌOç�*QÆ�ÐXÍlÑ`ÌZÊaÐ
Ê6Ï9ÍlÊaÐ�*QÆ�ÐXÍlÑ`ÌZÊaÐXçlÚ

�"ñNÌ�$�×lÒQ×LÐ�Ñ ç=ÌZÑVÆXÔ6Ñ`ÌZÊaÐ$ÌOçBÏ=ÔaÍl×6ñ�è�ÌZÑVæ
ÑVæ�×]Æ�Ù�ÙX×lÒ�Ô6Ù�Ù�ÒQÊLÕ�ÌZë	Ô6Ñ`ÌZÊaÐ
ÉZ×6ÔañNÌZÐ�Ë�ÑVÊ�Ô]ÉZÊaË6ÌOÍLÔLÉ
ñ�×6çVÍQÒVÌZÙ�Ñ`ÌZÊaÐ � ç`×L×�ÑVæ�×]Ð�×lÕ�Ñ ç`×6ÍlÑ`ÌZÊaÐ�Ú �"ç`Ê6ÉZÆ�Ñ`ÌZÊaÐ�ç`æ�ÊaÆ�ÉOñ
òX×�òXÔaç`×6ñ�ÊaÐ
ÑVæ�×�ÔaçVç`Æ�ë�Ù�Ñ`ÌZÊaÐ
ÑVæXÔ6Ñ2è�×]ÔLÒQ×]ñ�×6ÔLÉhÌZÐ�Ë	è�ÌZÑVæ�ÉZÊaË6ÌOÍLÔLÉ�ÒQ×6Ôaç`ÊaÐ�ÌZÐ�Ë�Ô6ÐXñ�ØXÙXÊNçVç=ÌZò�ÉZÈNØ�ÔLÉOç`Ê	ÑVæXÔ6Ñ2ÑVæ�×�ÊaÆ�ÑVÙ�Æ�ÑBÏFÆ�ÇLÇLÈ
ç`×LÑQç ÑVÊ½òX×	ñ�×lÏFÆ�ÇLÇlÌhôX×6ñ½ÒQ×LÙ�ÒQ×6ç`×LÐ�Ñ2ÉhÌZÐ�ËaÆ�ÌOç`Ñ`ÌOÍ	×lÕ�Ù�ÒQ×6çVç=ÌZÊaÐXçlÚ��NÆXÍQæ�Ô6Ð�Ô6Ù�Ù�ÒQÊNÔaÍQæ�æXÔaç�òX×L×LÐ
Ù�ÒQ×6ç`×LÐ�ÑV×6ñ�Ø�×NÚ Ë�ÚZØNÌZÐP� ���
	=Ú ��ë�Ê6ÒQ×�ÏFÊ6ÒQë	ÔLÉ�ÙXÊNçVç=ÌZò�ÉZ×	Ô6Ù�Ù�ÒQÊNÔaÍQæ½æXÔaç2òX×L×LÐ½ÊaÆ�Ñ`ÉhÌZÐ�×6ñ�ÌZÐ�� ����	=Ú
� ç2è�×�è�ÌhÉhÉBç`×L×]ÌZÐ$ÑVæ�×�Ð�×lÕ�Ñ�ç`×6ÍlÑ`ÌZÊaÐ�Ø�ÑVæ�×�Ô6Ù�Ù�ÒQÊLÕ�ÌZë	Ô6ÑV×�ÒQ×6Ôaç`ÊaÐ�ÌZÐ�Ë
ÍLÔ6Ð
òX×�×lÕ�Ù�ÉOÔLÌZÐ�×6ñ$Ôaç
ÏFÊ6ÒQë	ÔLÉ�ÒQ×6Ôaç`ÊaÐ�ÌZÐ�Ë½ÌZÐ�Ô�ÏFÆ�ÇLÇLÈ�ÑVæ�×LÊ6ÒQÈ � ��� Ë6ÌZîN×LÐ
ò�È�ÏFÆ�ÇLÇLÈ
ç`×LÑQç2Ê6Ï2ç`ÙX×6ÍQÌOÔLÉBÔLÕ�ÌZÊaë	ç ÑVæXÔ6Ñ
ÔLÒQ×�ñ�×lÒVÌZîN×6ñ�ÏOÒQÊaë�ÑVæ�×2ÉhÌZÐ�ËaÆ�ÌOç`Ñ`ÌOÍ ÏFÊ6ÒQë�Ê6Ï�ÑVæ�×BÒQÆ�ÉZ×6ç����`Ø�
�T���Ú�å�æ�×LÐ�Ø�ÑVæ�×�ñ�×lÏFÆ�ÇLÇlÌhô�ÍLÔ6Ñ`ÌZÊaÐ
ë	ÔLÈ�òX× Æ�ÐXñ�×lÒlç`ÑVÊNÊ�ñ
Ôaç9ôXÐXñNÌZÐ�Ë�Ô�ÍlÊaÐXÍQÉZÆXç=ÌZÊaÐ�ÌZÐ � ��� ×lÕ�ÑV×LÐXñ�×6ñ�ò�È	Ôañ�ñNÌZÑ`ÌZÊaÐXÔLÉJÏFÆ�ÇLÇLÈ	ç`×LÑ
�+Ê6Ï ç`ÙX×6ÍQÌOÔLÉ ÔLÕ�ÌZÊaë	çlÚ
å�æ�×lÌhÒ�ÏFÊ6ÒQë�Æ�ÉOÔ6Ñ`ÌZÊaÐ&ç`æ�ÊaÆ�ÉOñöòX×	òXÔaç`×6ñ$ÊaÐöÑVæ�×	Ù�ÒQÊaÙX×lÒQÑ`ÌZ×6ç]Ê6Ï2ÑVæ�×
ÏFÆ�ÇLÇLÈ�ÑVæ�×LÊ6ÒQÈ � ��� Ô6ÐXñ�õNÌZÐXñ�çBÊ6Ï�ÏFÊ6ÒQë�Æ�ÉOÔaç�ÌZÐ
ÍlÊaÐXÍl×lÒQÐ�Ú

� ��à	��ä6ã ���&ÜJÝ �$� ß���Ý
ã �	
���
���ä6Ý
ä6Ý�� à�� 
ðâ
�����


`Ð�ÑVæ�×2Ù�ÒQ×LîNÌZÊaÆXç9ç`×6ÍlÑ`ÌZÊaÐXçlØ�è�×2æXÔLîN×2ñNÌOçVÍlÆXçVç`×6ñ�ÑVæ�×2èBÔLÈ]æ�Ê6è1Ô2ÏFÆ�ÐXÍlÑ`ÌZÊaÐ�ÍLÔ6Ð�òX× ñ�×6çVÍQÒVÌZòX×6ñ
Ô6ÐXñ]è�×2ñ�×Lë�ÊaÐXç`Ñ`ÒlÔ6ÑV×6ñ]ÑVæXÔ6Ñ�ÑVæ�×�Ó$ÔLÕ�Ö=Ñ`Ö=Ð�Ê6ÒQë Ù�ÒQÊ�Íl×6ñ�Æ�ÒQ×9ÌOç9ÔBÒQ×6Ôaç`ÊaÐXÔ6ò�ÉZ×2èBÔLÈ]Ê6ÏXÌZÐ�ÑV×lÒQÙXÊ6Ö
ÉOÔ6Ñ`ÌZÊaÐ�èBæ�×LÐ	ç`×6ÔLÒlÍQæ�ÌZÐ�Ë�Ô2ÏFÆ�ÐXÍlÑ`ÌZÊaÐXÔLÉ�îaÔLÉZÆ�×2Ê6Ï�Ô6Ð�ÌZë�Ù�ÒQ×6ÍQÌOç`×lÉZÈ	ç`ÙX×6ÍQÌhôX×6ñ]ÏFÆ�ÐXÍlÑ`ÌZÊaÐ�Ú�
`Ð�ÑVæ�ÌOç
ç`×6ÍlÑ`ÌZÊaÐ�Ø�è�× è�ÌhÉhÉ�ñ�×6ÔLÉ�è�ÌZÑVæ
Ô�ë�Ê6ÒQ× Ëa×LÐ�×lÒlÔLÉ�ç=ÌZÑVÆXÔ6Ñ`ÌZÊaÐ½èBæ�×LÐ�ë	Ô6õNÌZÐ�Ë�Ô�ÉZÊaË6ÌOÍLÔLÉJÌZÐ�ÏF×lÒQ×LÐXÍl×NÚ�2×6ÍLÔLÉhÉ�ÑVæXÔ6Ñ�ÑVæ�ÌOç�ÍlÊaÐXÍl×lÒQÐXç9ÑVæ�×2Æ�Ù�ÙX×lÒ2Ô6Ù�Ù�ÒQÊLÕ�ÌZë	Ô6Ñ`ÌZÊaÐ�Ê6ÏJÑVæ�×BÏFÆ�ÇLÇLÈ]ÒQ×lÉOÔ6Ñ`ÌZÊaÐ½ñNÌOçVÍlÆXçVç`×6ñ�ÌZÐ
�N×6ÍlÑ`ÌZÊaÐ � Ú � Ú

�"��� ����� � ����� ����� ����������� �!��� ����� ����������� ������������� �#��� � �
�"ÉZÊaË6ÌOÍLÔLÉBÌZÐ�ÏF×lÒQ×LÐXÍl×NØ�ÌZÐ�Ëa×LÐ�×lÒlÔLÉ=Ø�ÌOç]Ô�Ù�ÒQÊ�Íl×6ñ�Æ�ÒQ×�æ�Ê6è ÑVÊ½Êaò�ÑQÔLÌZÐöÐ�×Lè�Ï=ÔaÍlÑQç ÏOÒQÊaëðç`Êaë�×
ÊaÑVæ�×lÒ Ù�ÒQ×LîNÌZÊaÆXç=ÉZÈ½Ë6ÌZîN×LÐ�Ï=ÔaÍlÑQçlÚ��NÆXÍQæ�Ù�ÒQÊ�Íl×6ñ�Æ�ÒQ×6ç ÔLÒQ× ÌZÐ�æ�×lÒQ×LÐ�Ñ2ÑVÊ�æ�Æ�ë	Ô6Ð½ë�ÌZÐXñ½Ô6ÐXñ
ÔLÒQ×
ç`ÑVÆXñNÌZ×6ñöÌZÐ&ÉZÊaË6ÌOÍ$ç=ÌZÐXÍl×
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çVÔ6ë�×½ÔLÒQËaÆ�ë�×LÐ�Ñ�Ô6ÐXñöÑQÔ6õNÌZÐ�Ë$ÑVæ�×½ÔaçVç`Æ�ë�Ù�Ñ`ÌZÊaÐ&ÑVæXÔ6Ñ�� �BÌOç�Ô6ÐöÌZÐ�*Q×6ÍlÑ`ÌZÊaÐ&è�×	Êaò�ÑQÔLÌZÐ;ÑVæ�×
Ù�ÒQÊaÙXÊNç=ÌZÑ`ÌZÊaÐ�Ú �

�]À�ÁaÀ���� ��Á6¾ �*2�8 B � ÔLÒlñ�ê � ��ì�%�� Q < #0$ "�8;E � 1 � �	ê-, � ��ì'#
å�æ�×$ÔaçVç`Æ�ë�Ù�Ñ`ÌZÊaÐ ^ ����^�$� '� � ÌZÐ ��ÒQÊaÙXÊNç=ÌZÑ`ÌZÊaÐ �$ÌOç	ÐXÔ6ÑVÆ�ÒlÔLÉ]ÑVÊ�æXÔLîN×
ÍlÊ6îN×lÒVÌZÐ�Ë�Ê6Ï

ÑVæ�×�ç`ÙXÔaÍl× � �VÚ�
=ÏBç`Êaë�×	� �BÔLÒQ×�Ð�ÊaÑ ÌZÐ�*Q×6ÍlÑ`ÌZÊaÐXç�ÑVæ�×LÐ
ÑVæ�ÌOç Ù�ÒQÊaÙXÊNç=ÌZÑ`ÌZÊaÐ�ÌZÐ$Ëa×LÐ�×lÒlÔLÉ�ÌOç Ð�ÊaÑ
Ñ`ÒQÆ�×�Ô6ÐXñ½ÌZÐ�ç`ÙX×6ÍQÌhô�Í�ÍLÔaç`×6çlØ � ��ë	ÔLÈ
ÍlÊaÐXç=ÌOç`Ñ�Ê6Ï2ç=ÌZËaÐ�Ìhô�ÍLÔ6Ð�Ñ`ÉZÈ�ç`ë	ÔLÉhÉZ×lÒ]Ð�Æ�ë�òX×lÒ�Ê6Ï�ÏFÆ�ÇLÇLÈ
ç`×LÑQçlÚ%� Ê6è�×LîN×lÒ6Ø�ÑVæ�×�ñ�Ô6Ð�Ëa×lÒ Ê6Ï�ÒlÔ6Ù�ÌOñ�ÌZÐXÍQÒQ×6Ôaç`×]Ê6Ï��NÆ�Ù�ÙJê � ��ì�ë	ÔLÈ�ñNÒlÔaç`Ñ`ÌOÍLÔLÉhÉZÈ$ñNÌOçVéNÆXÔLÉhÌhÏFÈ
ÍQæXÔLÌZÐ�ÌZÐ�Ë	Ê6Ï9ÌZÐ�ÑV×lÒQÙXÊ6ÉOÔ6Ñ`ÌZÊaÐXç]ç=ÌZÐXÍl× � 1BÌZÐöê ���Nì�ë�ÌZËaæ�Ñ òX×�ñ�×lÒVÌZîN×6ñ�ÏOÒQÊaëíÔ�îN×lÒQÈ	è�ÌOñ�×]ÏFÆ�ÇLÇLÈ
ç`×LÑLÚ


`Ñ�ç`×L×Lë	ç ë�Ê6ÒQ×�ÒQ×6Ôaç`ÊaÐXÔ6ò�ÉZ×½ÑVÊ
ñ�×lÏFÆ�ÇLÇlÌhÏFÈ
×6ÔaÍQæ
ÏFÆ�ÇLÇLÈ$ç`×LÑ � �`ê"h ��
��Vì òX×lÏFÊ6ÒQ×�ÏFÊ6ÉhÉZÊ6è�ÌZÐ�Ë
ç`ÑV×LÙ�Ú;å�æ�×LÐ�h ��� � �Vê �'�'� � �lê"h81Lì �'�'� ì�ÌOç�Ô�ñ�×lÏFÆ�ÇLÇlÌhôX×6ñ�îaÔLÉZÆ�×
Êaò�ÑQÔLÌZÐ�×6ñöÌZÐ&ÑVæ�×½Ù�ÒQ×LîNÌZÊaÆXçç`ÑV×LÙ�Ú���ÔLÉhÌOñNÌZÑ`È�Ê6Ï ÑVæ�×�ÒQ×6ç`Æ�ÉZÑ`ÌZÐ�Ë � 1LØ�æ�Ê6è�×LîN×lÒ6Ø�ñ�×6ÍQÒQ×6Ôaç`×6ç�è�ÌZÑVæöÑVæ�×�ÌZÐXÍQÒQ×6Ôaç`×�Ê6Ï �9Ú
ï$×ë	ÔLÈ
ç`Êaë�×LèBæXÔ6Ñ ÌZë�Ù�ÒQÊ6îN×�ÌZÑ�èBæ�×LÐ½ÌZÐXÍQÒQ×6Ôaç=ÌZÐ�Ë
ÍLÔLÒlñNÌZÐXÔLÉhÌZÑ`È$Ê6Ï�ÑVæ�×�ç`×LÑQç � �=ØXÌ=Ú ×NÚZØ�ÑVÊ�ë	Ô6õN×
ÑVæ�×�ÏFÆ�ÇLÇLÈ�ÙXÔLÒQÑ`ÌZÑ`ÌZÊaÐXç ë�Ê6ÒQ×�ñ�×LÐXç`×NÚWZBÆ�Ñ2ÑVæ�×LÐ�ÑVæ�×�ñ�×6ç=ÌZËaÐ
Ô6ÐXñ
ÔLÉhÉ�ÑVæ�×]ÍlÊaë�Ù�Æ�ÑQÔ6Ñ`ÌZÊaÐXç�ÔLÒQ×
ë�Ê6ÒQ×]ÍlÊaë�Ù�ÉhÌOÍLÔ6ÑV×6ñ�Ú

� ÊaÑV×�ÑVæXÔ6ÑJÑVæ�×Bç=ÌZÑVÆXÔ6Ñ`ÌZÊaÐ�ÌZÐ�ÑVæ�×�ÍQæXÔLÌZÐ�ÌZÐ�Ë�Ê6Ï�ÌZÐ�ÑV×lÒQÙXÊ6ÉOÔ6Ñ`ÌZÊaÐXç�ÌOç�ñNÌ�$�×lÒQ×LÐ�Ñ�ÌZÐ�ÍlÊaë�ÙXÔLÒVÌOç`ÊaÐ
è�ÌZÑVæ1ÑVæ�×½ÉZÊaË6ÌOÍLÔLÉ�ÌZÐ�ÏF×lÒQ×LÐXÍl×NÚ�ÅXÊ6Ò�×lÕXÔ6ë�Ù�ÉZ×NØ9ÌhÏ�è�×
ÍlÊaë�ÙXÔLÒQ×öê � � ì�è�ÌZÑVæ"ê ���Nì�ÑVæ�×LÐ;ÑVæ�×
ÍlÊaë�Ù�Æ�ÑQÔ6Ñ`ÌZÊaÐXÔLÉJÍlÊaë�Ù�ÉZ×lÕ�ÌZÑ`È�ÌOç�ÑVæ�× çVÔ6ë�×�êFè�ÌZÑVæ�ÊaÆ�Ñ�ÊaÙ�Ñ`ÌZë�ÌZÇ6Ô6Ñ`ÌZÊaÐ�ì9ò�Æ�Ñ9ÑVæ�×BîaÔLÉhÌOñNÌZÑ`È�Ê6Ï�ÑVæ�×
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ÒQ×6ç`Æ�ÉZÑ�ÌZÐ½ê � � ì�ÌOç�ë�ÆXÍQæ�æ�ÌZËaæ�×lÒBç=ÌZÐXÍl× � ÌOç9ñ�×6ñ�ÆXÍl×6ñ]ÆXç=ÌZÐ�Ë]Ô�ç`×6éNÆ�×LÐXÍl×BÊ6Ï�Ù�ÒQ×6ÍQÌOç`×lÉZÈ�ñ�×lôXÐ�×6ñ
ÌZÐ�ÏF×lÒQ×LÐXÍl×6ç � ×LîaÔLÉZÆXÔ6ÑV×6ñ
Ù�ÒQÊNÊ6Ï=çlÚ1
`Ð�ê ���NìQØJÔ�ÏFÆ�ÇLÇLÈ½ç`×LÑ Ê6Ï�×lÉZ×Lë�×LÐ�ÑQçBè�ÌZÑVæ�Ô�æ�ÌZËaæ�ñ�×LË6ÒQ×L×
Ê6Ï�ÏFÆ�ÇLÇlÌZÐ�×6çVçBÌOç�Êaò�ÑQÔLÌZÐ�×6ñ�ÍLÔLÒVÒQÈNÌZÐ�Ë�ÑVæ�×]ÌZÐ�ÏFÊ6ÒQë	Ô6Ñ`ÌZÊaÐ�ÑVæXÔ6Ñ�ÑVæ�×	ÍlÊ6ÒVÒQ×6ÍlÑ]ê=ç`×6ÔLÒlÍQæ�×6ñXì���ê"h81Lì
ÌOç ç`Êaë�×LèBæ�×lÒQ×�ÌZÐ�ÌZÑQç ç`Æ�Ù�ÙXÊ6ÒQÑ]Ô6ÐXñ�è�×]æXÔLîN×�ÑVÊ�ôXÐXñ � 1�Ôaç2ÍQÉZÊNç`×�ÑVÊ�ÌZÑ�Ôaç2ÙXÊNçVç=ÌZò�ÉZ×NÚ1�aÌZÐXÍl×è�× Ù�ÒQÊaÙXÔ6ËNÔ6ÑV×�Ô]ë�ÌOç`ÑQÔ6õN×�Ô6ÐXñ	ÌZÐXÍQÒQ×6Ôaç`×�îaÔ6ËaÆ�×LÐ�×6çVçlØXÍQæXÔLÌZÐ�ÌZÐ�Ë�Ê6ÏJÌZÐ�ÑV×lÒQÙXÊ6ÉOÔ6Ñ`ÌZÊaÐXç�ç`×L×Lë	ç9ÑVÊ
òX×]ç`Êaë�×LèBæXÔ6Ñ ñ�Æ�ò�ÌZÊaÆXçlÚ
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`Ð]ÏFÆ�ÇLÇLÈ]ÍlÊaÐ�Ñ`ÒQÊ6ÉXÔ6ÐXñ]îaÔLÒVÌZÊaÆXç9ÊaÑVæ�×lÒ�Ô6Ù�Ù�ÉhÌOÍLÔ6Ñ`ÌZÊaÐXçlØ�ÑVæ�×�ÌZÐ�Ù�Æ�ÑWh81JÌOç9ÍQÒVÌOç`Ù�ØaÌZÐ�ÑV×lÒQÙ�ÒQ×LÑV×6ñ]Ôaç�Ô
ÏFÆ�ÇLÇLÈ�ç=ÌZÐ�Ë6ÉZ×LÑVÊaÐ g <�i h81KkBÊ6Ò6ØLÌZÐ]ÉZÊaË6ÌOÍLÔLÉXÌZÐ�ÏF×lÒQ×LÐXÍl×NØaÔaçJÔ2Æ�Ð�ÌZÑ�×LîaÔLÉZÆXÔ6ÑV×6ñ�ÏFÊ6ÒQë�Æ�ÉOÔ1� � �-� �&1;	=Î < 	=Ú
� Ê6è�×LîN×lÒ6ØXë	Ô6Ð�È
ÊaÑVæ�×lÒ�Ô6Ù�Ù�ÉhÌOÍLÔ6Ñ`ÌZÊaÐXç]ÒQ×6éNÆ�ÌhÒQ×�ÊaÐ�×�Ê6Ò]ë�Ê6ÒQ×�ÌZÐ�Ù�Æ�ÑQç�ÑVÊ½òX×�ÏFÆ�ÇLÇLÈ
Ôaç�è�×lÉhÉ=Ú

`Ð�ÑVæ�ÌOç2ÍLÔaç`×NØ�ÑVæ�×]ñNÌ�$�×lÒQ×LÐXÍl×�òX×LÑ`è�×L×LÐ	òXÊaÑVæ$Ô6Ù�Ù�ÒQÊNÔaÍQæ�×6ç�òX×6ÍlÊaë�×6ç�ë�Ê6ÒQ×]Ô6Ù�ÙXÔLÒQ×LÐ�ÑLÚ

M�×LÑ9ÑVæ�×BÉhÌZÐ�ËaÆ�ÌOç`Ñ`ÌOÍ]ñ�×6çVÍQÒVÌZÙ�Ñ`ÌZÊaÐ
ê ��� ì�Ô6ÐXñ½ê � ��ì�òX×2Ë6ÌZîN×LÐ�Ú�å�æ�×LÐ�ÑVæ�×BÌZÐ�ÏF×lÒQ×LÐXÍl×�ÌZÐ�ÏFÆ�ÇLÇLÈ
ÉZÊaË6ÌOÍ�ÌOçBË6ÌZîN×LÐ�ò�È	ÑVæ�× ÏFÊ6ÒQë�Æ�ÉOÔ
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æ�Ê6ÉOñ�çBÏFÊ6Ò2×LîN×lÒQÈ � T+��Ú �

c2Ð	ÑVæ�× òXÔaç=ÌOçBÊ6ÏJÑVæ�ÌOçBÙ�ÒQÊaÙXÊNç=ÌZÑ`ÌZÊaÐ
è�×�ÍLÔ6Ð�ñ�×lÒVÌZîN×2ÑVæ�×2ÏFÊ6ÉhÉZÊ6è�ÌZÐ�Ë�Ú�M�ÊaË6ÌOÍLÔLÉ�ÌZÐ�ÏF×lÒQ×LÐXÍl×2ÌOç
çVÔLÏF×NØ�Ì=Ú ×NÚZØ�ÌZÑ2ÌOç2Ð�ÊaÑ2ÙXÊNçVç=ÌZò�ÉZ×�ÑVÊ	Ëa×LÑ Ô]ÏFÆ�ÇLÇLÈ�ç`×LÑ._ $�èBæ�ÌOÍQæ
è�ÊaÆ�ÉOñ
ÍlÊaÐ�ÑQÔLÌZÐ
×lÉZ×Lë�×LÐ�ÑQç�è�ÌZÑVæ
Ð�ÊaÐ�Ö=ÇL×lÒQÊ�ë�×Lë�òX×lÒlç`æ�ÌZÙ½ñ�×LË6ÒQ×L×]Ð�ÊaÑ2òX×lÉZÊaÐ�Ë6ÌZÐ�Ë½Ô6Ñ2ÑVæ�×]çVÔ6ë�×�Ñ`ÌZë�×]ÑVÊ�ÑVæ�× ÏFÆ�ÇLÇLÈ�ç`×LÑ�_ �lÚW
=Ï
^ ��ÌOç�Ð�Ê6ÒQë	ÔLÉJÔ6ÐXñ�ÑVæ�×lÒQ×BÌOçBÔ6Ð�h	ç`ÆXÍQæ	ÑVæXÔ6Ñ%^ �lê"h�ì � < Ô6ÐXñI^ �Lê"h�ì � ��ÑVæ�×LÐ�_ $ � _ �lÚ9å�æ�×
Ù�ÒQÊaÙX×lÒ�ÌZÐXÍQÉZÆXç=ÌZÊaÐ�ë	ÔLÈ�ÌZÐ$Ëa×LÐ�×lÒlÔLÉ9Ê�ÍLÍlÆ�Ò]ñ�Æ�×�ÑVÊ�ÑVæ�×]ÒQÆ�ÉZ× 
�� ����Ú�� Ê6è�×LîN×lÒ6Ø�ç=ÌZÐXÍl×�ë�Ê6ÒQ×
Ù�ÒQÊNÊ6Ï=ç]ÍLÔ6Ð$òX×�ÏFÊaÆ�ÐXñ�Ø�ÑVæ�ÌOç ÒQ×6ç`Æ�ÉZÑ]ÍLÔ6Ð$òX×�ÌZë�Ù�ÒQÊ6îN×6ñ�Ú�ÅXÊ6Ò]×lÕXÔ6ë�Ù�ÉZ×NØ�ÌhÏBè�×�ÆXç`×�ÑVæ�×]ÒQÆ�ÉZ×

 ���
è�ÌZÑVæ½ÑVæ�× ÌZë�Ù�ÉhÌOÍLÔ6Ñ`ÌZÊaÐ

��� ��� ��� ������� �"!#� ��
 �
ÑVæ�×LÐ�_ $ � _ �lÚ9å�æ�ÌOçBÌOç�ÐXÔ6ÑVÆ�ÒlÔLÉ9ñ�×6ñ�ÆXÍlÑ`ÌZÊaÐ½èBæ�×LÐ½Ô�ç`×LÑBÊ6Ï9ç`ÙX×6ÍQÌOÔLÉ9ÔLÕ�ÌZÊaë	ç�ê � �Nì9ÌOçBÍlÊaÐXç=ÌOñNÖ
×lÒQ×6ñ�Ú


`Ð�ÑVæ�×2ÍLÔaç`×BÊ6ÏXÏFÆ�ÇLÇLÈ ÌZÐ�ÑV×lÒQÙXÊ6ÉOÔ6Ñ`ÌZÊaÐ$ê"� < ìQØNç`Êaë�×(�QÔañ�ñNÌZÑ`ÌZÊaÐXÔLÉ �]×lÉZ×Lë�×LÐ�ÑQçJÔLÉZèBÔLÈ�ç�òX×lÉZÊaÐ�Ë
ÑVÊ1_ $OÚ�� ÊaÑV×BÑVæXÔ6Ñ9ÑVæ�ÌOç�ÌOç�ÍlÊ6ÒVÒQ×6ÍlÑ�èBæ�×LÐ�è�×2ñ�Ê]Ð�ÊaÑ�ÍlÊaÐXç=ÌOñ�×lÒ�ê"� < ì�Ôaç9ÑVæ�×�ÉZÊaË6ÌOÍLÔLÉ�ÌZÐ�ÏF×lÒQ×LÐXÍl×NÚ
å�æ�×�Ù�ÒQÊ�Íl×6ñ�Æ�ÒQ×�ç=ÌZë�Ù�ÉZÈ½ÑQÔ6õN×6çBÌZÐ�ÑVÊ�ÔaÍLÍlÊaÆ�Ð�Ñ�ç`Êaë�×�×LÐ�îNÌhÒQÊaÐ�ë�×LÐ�ÑQÔLÉ�×lÉZ×Lë�×LÐ�ÑQçBÑVæXÔ6Ñ ë�ÌZËaæ�Ñ
ÔLÉOç`Ê½òX×]ÏFÆ�ÐXÍlÑ`ÌZÊaÐ
îaÔLÉZÆ�×6ç Ê6Ï�ÑVæ�×�êFÆ�Ð�õ�Ð�Ê6èBÐ�ì�ÌZÐ�ÑV×lÒQÙXÊ6ÉOÔ6ÑV×6ñ½ÏFÆ�ÐXÍlÑ`ÌZÊaÐ
�
ñ�Æ�×�ÑVÊ	ÑVæ�×�è�ÌOñ�ÑVæ
Ê6Ï ÑVæ�×	ÌZÐ�Ù�Æ�Ñ�ÏFÆ�ÇLÇLÈ$ç`×LÑLÚ�
`ÐöÑVæ�×	ÉZÊaË6ÌOÍLÔLÉ2ÒQÆ�ÉZ×�Ê6Ï ë�Ê�ñ�ÆXç�ÙXÊaÐ�×LÐXçlØ�æ�Ê6è�×LîN×lÒ6ØJÑVæ�ÌOç]ÌOç]Ð�ÊaÑ
ÔaÍLÍl×LÙ�ÑQÔ6ò�ÉZ×2ç=ÌZÐXÍl×9ÌZÑ9ÍLÔ6Ð�Ð�ÊaÑ�Ë6ÌZîN×�×lÉZ×Lë�×LÐ�ÑQç�ÊaÆ�ÑQç=ÌOñ�×�_ �9êOÌ=Ú ×NÚZØ6×lÉZ×Lë�×LÐ�ÑQç h]è�ÌZÑVæ�ë�×Lë�òX×lÒlç`æ�ÌZÙ
ñ�×LË6ÒQ×L×�Ë6ÒQ×6Ô6ÑV×lÒ2ÑVæXÔ6Ð�_ �lê"h�ìVìQÚ


`Ð�ÑVæ�× ×LÐXñ�ØaÉZ×LÑ9ÆXç�ÒQ×Lë	ÔLÒQõ�ÑVæXÔ6Ñ9ÌhÏJÑVæ�×BÌZÐ�Ù�Æ�Ñ9ÏFÆ�ÇLÇLÈ�ç`×LÑQç�^�T � ÔLÒQ×2ë�Æ�ÑVÆXÔLÉhÉZÈ	ñNÌOç�*QÊ6ÌZÐ�Ñ
ÑVæ�×LÐ�ÑVæ�×	ÏFÆ�ÇLÇLÈ½ÌZÐ�ÑV×lÒQÙXÊ6ÉOÔ6Ñ`ÌZÊaÐ;ÑVÆ�ÒQÐ�×6ç]ÑVÊ
òX×½Ô½ç`ÊaÆ�ÐXñ�ÌZÐ�ÏF×lÒQ×LÐXÍl×�ÒQÆ�ÉZ×�òXÔaç`×6ñ�ÊaÐ 
�� ê=ÍQÏVÚ
� < �
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