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C � ï g���Ö�ß��oÒèÖ � `b`c`b`b`c`%`b`c`b`c`b`b`c`b`c`b`%`c`b`b`c`b`c`b`b`c`b`%`c`b`c`b`b` ; C

C � ï � ï ÎoÏZÐZÑ&ÚHØZÏAãèÖ'ÜDÖ�õ}å�ß}ÒèÝAÓÕÒèÚ�àZõG`b`c`b`%`c`b`b`c`b`c`b`b`c`b`%`c`b`c`b`b` ; C
C � ï � ì �>à/ÓÕÖ�ßÕàZÞ�ãgÎHÒèç�àNÞ�ãèõ�`b`c`b`b`c`b`c`b`%`c`b`b`c`b`c`b`b`c`b`%`c`b`c`b`b` ;�i

i



C � ì õy�#���>Ñ�ÝAãèÖ�Ñ&Ö�à/Ó×Þ]Ó×ÒäÚ�à�`b`c`b`c`b`b`c`b`c`b`%`c`b`b`c`b`c`b`b`c`b`%`c`b`c`b`b` ;4k
C � ì � ï ��ÏZõe�>à<ÓÕÖ�ßöá¤Þ�å�Öc{¡ÒèàAÒäÓ×Ö$ÎoÓúÞ]ÓÕÖlêhÞ�åúÛZÒäàZÖ�`b`c`b`c`b`b`c`b`%`c`b`c`b`b` ;4k
C � ì � ì � ØZØZß}Ö�õÕõj�,ÛNÞ�õ}Ö�â]��ÖÙà/Ó×õ `c`b`c`b`%`c`b`b`c`b`c`b`b`c`b`%`c`b`c`b`b` ;4�
C � ì � C Ü$ÞXÓúÞB�,ÛNÞ�õ}Ö�â]��ÖÙà/Ó×õ�`b`b`c`b`c`b`%`c`b`b`c`b`c`b`b`c`b`%`c`b`c`b`b` ;�ð

C � C õ>�'Î��>Ñ�ÝZãäÖ�Ñ&Ö�à/ÓúÞXÓ×ÒèÚ�à `c`b`c`b`b`c`b`c`b`%`c`b`b`c`b`c`b`b`c`b`%`c`b`c`b`b` k��
C � C � ï õ×Îx� � ê � ØZØZß}Ö�õ}õ?�$Ö�àZÖÙß×Þ]ÓÕÒèÚ�à�`b`%`c`b`b`c`b`c`b`b`c`b`%`c`b`c`b`b` k��
C � C � ì Î<ÓúÞ]ÓÕÖ � å�åÙÖ�õÕõ=`b`c`b`c`b`b`c`b`c`b`%`c`b`b`c`b`c`b`b`c`b`%`c`b`c`b`b` k4i
C � C � C õ
�#�z�}�>à/Ó×Ö�ß}àNÞ�ã7ÎoÓ×Þ]Ó×Ö�`b`b`c`b`c`b`%`c`b`b`c`b`c`b`b`c`b`%`c`b`c`b`b` k@;

C � i õúé#���>Ñ�ÝZãäÖ�Ñ&Ö�à/ÓúÞXÓ×ÒèÚ�à�`b`c`b`c`b`b`c`b`c`b`%`c`b`b`c`b`c`b`b`c`b`%`c`b`c`b`b` k/í
C � ; ÎHÏZÑ&Ñ-Þ]ß}ë `c`b`b`c`%`b`c`b`c`b`b`c`b`c`b`%`c`b`b`c`b`c`b`b`c`b`%`c`b`c`b`b` k��

� r�m�P�n�P�����s[�6���6QqR�rxR0Z[USQ �\�
i � ï g���Ö�ß��oÒèÖ � `b`c`b`b`c`%`b`c`b`c`b`b`c`b`c`b`%`c`b`b`c`b`c`b`b`c`b`%`c`b`c`b`b` k�ð

i � ï � ï ÎoÏZÐZÑ&ÚHØZÏAãèÖ'ÜDÖ�õ}å�ß}ÒèÝAÓÕÒèÚ�àZõG`b`c`b`%`c`b`b`c`b`c`b`b`c`b`%`c`b`c`b`b` í4�
i � ï � ì �>à/ÓÕÖ�ßÕàZÞ�ãgÎHÒèç�àNÞ�ãèõ�`b`c`b`b`c`b`c`b`%`c`b`b`c`b`c`b`b`c`b`%`c`b`c`b`b` íHï

i � ì Þ��#���>Ñ�ÝAãèÖ�Ñ&Ö�à/Ó×Þ]Ó×ÒäÚ�à�`b`c`b`c`b`b`c`b`c`b`%`c`b`b`c`b`c`b`b`c`b`%`c`b`c`b`b` í C
i � ì � ï {7ÒèàZÒÔÓ×Ö'ÎoÓ×Þ]Ó×Ölê�Þ�åúÛZÒèàAÖ�`b`c`b`c`b`%`c`b`b`c`b`c`b`b`c`b`%`c`b`c`b`b` í C
i � ì � ì � ØZØZß}Ö�õÕõj�,ÛNÞ�õ}Ö�â]��ÖÙà/Ó×õ `c`b`c`b`%`c`b`b`c`b`c`b`b`c`b`%`c`b`c`b`b` í�;
i � ì � C Ü$ÞXÓúÞB�,ÛNÞ�õ}Ö�â]��ÖÙà/Ó×õ�`b`b`c`b`c`b`%`c`b`b`c`b`c`b`b`c`b`%`c`b`c`b`b` í4k

i � C Þ@�'Î��>Ñ�ÝZãäÖ�Ñ&Ö�à/ÓúÞXÓ×ÒèÚ�à `c`b`c`b`b`c`b`c`b`%`c`b`b`c`b`c`b`b`c`b`%`c`b`c`b`b` í�í
i � C � ï Þ4����ÏZõ � ØZØZß}Ö�õ}õh�yÖ�õÕÝ!Ú�àZõ}Ö�`b`c`b`%`c`b`b`c`b`c`b`b`c`b`%`c`b`c`b`b` í�í
i � C � ì Î<ÓúÞ]ÓÕÖ � å�åÙÖ�õÕõ=`b`c`b`c`b`b`c`b`c`b`%`c`b`b`c`b`c`b`b`c`b`%`c`b`c`b`b` �Aï
i � C � C Þ4�#�z�}�>à<ÓÕÖ�ß}àNÞ�ãgÎoÓ×Þ]Ó×Ö�`b`b`c`b`c`b`%`c`b`b`c`b`c`b`b`c`b`%`c`b`c`b`b` �/ì

i � i Þ/é#�#�>Ñ&ÝZãäÖ�Ñ&Ö�à/ÓúÞ]ÓÕÒèÚ�à=`b`c`b`c`b`b`c`b`c`b`%`c`b`b`c`b`c`b`b`c`b`%`c`b`c`b`b` �@;
i � ; Þ���ê��>Ñ&ÝZãèÖÙÑ�ÖÙà<Ó×Þ]Ó×ÒäÚ�à�`c`b`c`b`b`c`b`c`b`%`c`b`b`c`b`c`b`b`c`b`%`c`b`c`b`b` ��k

i � ; � ï � ØZØZß}Ö�õÕõj�,ÛNÞ�õ}Ö�â]��ÖÙà/Ó×õ `c`b`c`b`%`c`b`b`c`b`c`b`b`c`b`%`c`b`c`b`b` �/í
i � ; � ì Ü$ÞXÓúÞB�,ÛNÞ�õ}Ö�â]��ÖÙà/Ó×õ�`b`b`c`b`c`b`%`c`b`b`c`b`c`b`b`c`b`%`c`b`c`b`b` ���
i � ; � C Ü'ê � ÎoÓúÞ]ÓÕÖ `b`c`b`c`b`b`c`b`c`b`%`c`b`b`c`b`c`b`b`c`b`%`c`b`c`b`b` ��ð
i � ; � i ÎoÏZÑ�Ñ�Þ�ßöë `%`b`c`b`c`b`b`c`b`c`b`%`c`b`b`c`b`c`b`b`c`b`%`c`b`c`b`b` ��ð

� �b�6T Z¢¡]Y�r�R0ZtUSQ ��£

;



; � ï êhÞ�à<ÏNÞ�ã ù Ö�õöÓ×ÒäàZçG`c`%`b`c`b`c`b`b`c`b`c`b`%`c`b`b`c`b`c`b`b`c`b`%`c`b`c`b`b` ð��
; � ì � ÏAÓÕÚ�Ñ�Þ]Ó×ÖÙØ ù Ö�õöÓ×ÒäàZç¤`b`c`b`c`b`b`c`b`c`b`%`c`b`b`c`b`c`b`b`c`b`%`c`b`c`b`b` ðAï

; � ì � ï Î<ÓúÞ�ß ù.ûpü Ú£ë/Þ�ç�Ö�ß Îoëoõ}ÓÕÖ�Ñ ê�ÚoØZÖ�ã¥`%`c`b`b`c`b`c`b`b`c`b`%`c`b`c`b`b` ðAï
; � ì � ì ù Ö�õöÓ��'ß}Ú�ÏZÝZõ¦`b`c`b`c`b`b`c`b`c`b`%`c`b`b`c`b`c`b`b`c`b`%`c`b`c`b`b` ð/ì

; � C �z��ê ü Ö�ßÕÒÔóNåæÞXÓ×ÒèÚ�à `%`b`c`b`c`b`b`c`b`c`b`%`c`b`b`c`b`c`b`b`c`b`%`c`b`c`b`b` ð4i
; � i é.ÏZßÕß}Ö�à/ÓDÎoÓúÞ]ÓÕÏZõ `c`%`b`c`b`c`b`b`c`b`c`b`%`c`b`b`c`b`c`b`b`c`b`%`c`b`c`b`b` ð4i

� §cUqQ�Y@stWX�+Z[USQX� �\�
k � ï {NÏAÓ×ÏZß}Öh^�Ú�ß
	¨`b`b`c`%`b`c`b`c`b`b`c`b`c`b`%`c`b`b`c`b`c`b`b`c`b`%`c`b`c`b`b` ð@;
k � ì � ß}åúÛZÒäÓÕÖ�åÙÓÕÏZßÕÖ
é.Ú�Ñ&Ñ&Ö�à/Ó×õ `c`b`b`c`b`c`b`%`c`b`b`c`b`c`b`b`c`b`%`c`b`c`b`b` ð�k

k � ì � ï Î<ÓúÞ�ß ù.ûpü Ú£ë/Þ�ç�Ö�ß_`c`b`c`b`b`c`b`c`b`%`c`b`b`c`b`c`b`b`c`b`%`c`b`c`b`b` ð�k
k � ì � ì {7ãñÞ�õ}Û)`b`b`c`%`b`c`b`c`b`b`c`b`c`b`%`c`b`b`c`b`c`b`b`c`b`%`c`b`c`b`b` ð/í
k � ì � C ü Ú£ë�Þ�ç�Ö�ßy©4{¡ãèÞ�õÕÛ¯â¡þoÓ×Ö�àAõÕÒèÚ�àZõI`c`b`%`c`b`b`c`b`c`b`b`c`b`%`c`b`c`b`b` ð�ð

k � C �#�z�ªÎHÒèÑ&ÒèãèÞ�ßÕÒÔÓ×ÒäÖ�õ=`c`%`b`c`b`c`b`b`c`b`c`b`%`c`b`b`c`b`c`b`b`c`b`%`c`b`c`b`b` ð�ð
k � i é.Ú�àZåÙãèÏZØZÒäàZç=�rÖÙÑ-Þ]ß
	<õ�`c`b`c`b`b`c`b`c`b`%`c`b`b`c`b`c`b`b`c`b`%`c`b`c`b`b` ï��4�

ª «3¬c­-ª V�V�T0�6�+� O6£�O
�(� ï®�DÏZÖ�ÏZÖ
ÎoÓ×Þ]Ó×Ö¯`b`b`c`%`b`c`b`c`b`b`c`b`c`b`%`c`b`b`c`b`c`b`b`c`b`%`c`b`c`b`b` ï��Hï
�(� ì�Îoëoõ}ÓÕÖ�Ñ��yÖ�ç�Òäõ}Ó×ÖÙßÕõ�`%`b`c`b`c`b`b`c`b`c`b`%`c`b`b`c`b`c`b`b`c`b`%`c`b`c`b`b` ï�� C

k



° ± MaH EI² ³ ±]´Gµ ¶ JLM

ï û ï � ÎoÓúÞ]ß ù.ûpü Ú£ë�Þ�ç�Ö�ßyõ}ÒäÓ×Ö·`c`b`c`b`b`c`b`c`b`%`c`b`b`c`b`c`b`b`c`b`%`c`b`c`b`b` ï C
ï û ì ù ÛZÖ f â�Î~åæÞ�ß}Ø·`b`c`%`b`c`b`c`b`b`c`b`c`b`%`c`b`b`c`b`c`b`b`c`b`%`c`b`c`b`b` ï+i
C û ï õy�#�z��g���ÖÙß¸�oÒèÖ � `c`%`b`c`b`c`b`b`c`b`c`b`%`c`b`b`c`b`c`b`b`c`b`%`c`b`c`b`b` ;�i
C û ì õy�#�#{¡ÒèàAÒäÓ×Ö$ÎoÓúÞ]ÓÕÖ
êhÞ�åúÛZÒäàZÖa`c`b`b`c`b`c`b`%`c`b`b`c`b`c`b`b`c`b`%`c`b`c`b`b` ;�í
i û ï Þ��#�z�|g���ÖÙß¸�oÒèÖ � `c`%`b`c`b`c`b`b`c`b`c`b`%`c`b`b`c`b`c`b`b`c`b`%`c`b`c`b`b` í4�
i û ì Þ��#��{¡ÒèàAÒäÓ×Ö$ÎoÓúÞ]ÓÕÖ
êhÞ�åúÛZÒäàZÖcgh��Ö�ß��HÒäÖ � `b`%`c`b`b`c`b`c`b`b`c`b`%`c`b`c`b`b` í�i
i û C Þ��#��{¡ÒèàAÒäÓ×Ö$ÎoÓúÞ]ÓÕÖ
êhÞ�åúÛZÒäàZÖlÜDÖÙÓúÞ]Òèã�`b`c`b`%`c`b`b`c`b`c`b`b`c`b`%`c`b`c`b`b` í�i
i û i Þ���êI{¡ÒäàZÒäÓÕÖ'ÎoÓúÞXÓ×Ö
êhÞ�åúÛZÒäàZÖ·`b`b`c`b`c`b`%`c`b`b`c`b`c`b`b`c`b`%`c`b`c`b`b` �/í

í



° ± MaH EI² ¹ º~» ¼�J½M

ì � ï õy�#�z� û õ
����ÏZõj�>à/ÓÕÖ�ß}á¤Þ]å�Ö)`c`b`c`b`b`c`b`c`b`%`c`b`b`c`b`c`b`b`c`b`%`c`b`c`b`b` ï��
ì � ì õy�#�z� û õ×Îx� � ê®�>à/Ó×ÖÙß}á¤Þ�åÙÖ�`b`c`b`b`c`b`c`b`%`c`b`b`c`b`c`b`b`c`b`%`c`b`c`b`b` ï£ð
ì � C õy�#�z� û�¾ �.ÏAõ_�>à/ÓÕÖ�ß}á¤Þ]å�Ö `c`b`c`b`b`c`b`c`b`%`c`b`b`c`b`c`b`b`c`b`%`c`b`c`b`b` ì4�
ì � i õy�#�z� û é�ÓÕßÕã �>à/Ó×ÖÙß}á¤Þ�åÙÖ�`b`c`b`c`b`b`c`b`c`b`%`c`b`b`c`b`c`b`b`c`b`%`c`b`c`b`b` ìHï
ì � ; õy�#�z� û Þ����z�|�>à/ÓÕÖ�ß}á¤Þ]å�Ö `c`b`c`b`b`c`b`c`b`%`c`b`b`c`b`c`b`b`c`b`%`c`b`c`b`b` ìHï
ì � k õy�#�z�ªê�ÒäõÕåÙÖ�ãèãèÞ�àZÖÙÚ�ÏZõrÎHÒäç�àNÞ�ãäõ_`b`b`c`b`c`b`%`c`b`b`c`b`c`b`b`c`b`%`c`b`c`b`b` ì�ì
ì � í õy� � ØZØZß}Ö�õÕõ1ÎHÝNÞ]å�Ö¿`%`b`c`b`c`b`b`c`b`c`b`%`c`b`b`c`b`c`b`b`c`b`%`c`b`c`b`b` ì C
ì � � õy�SÎ�� � ê ÎHÝZÞ�å�Öc`c`%`b`c`b`c`b`b`c`b`c`b`%`c`b`b`c`b`c`b`b`c`b`%`c`b`c`b`b` ì�i
ì � ð õy�¯�?��Ó×ß ÎHÝZÞ�å�Ö `c`%`b`c`b`c`b`b`c`b`c`b`%`c`b`b`c`b`c`b`b`c`b`%`c`b`c`b`b` ì�;
ì � ï��§é.Ú�Ñ&Ñ~�$ßÕÚ�ÏZÝAõ�`b`c`%`b`c`b`c`b`b`c`b`c`b`%`c`b`b`c`b`c`b`b`c`b`%`c`b`c`b`b` ì4k
ì � ï�ïaõy�SÎoÛ ù þhÎHÝNÞ�åÙÖ `c`%`b`c`b`c`b`b`c`b`c`b`%`c`b`b`c`b`c`b`b`c`b`%`c`b`c`b`b` ì4k
ì � ïVìÉõy�SÎoÛ���þ¯ÎHÝNÞ�åÙÖ `c`%`b`c`b`c`b`b`c`b`c`b`%`c`b`b`c`b`c`b`b`c`b`%`c`b`c`b`b` ì�í
ì � ï C õy�SÎoÛ���þ2��ß}ÒèÚ�ß}ÒäÓÕÒèÖ�õ?À¤Òèà�ØZÖÙõÕåÙÖ�àZØZÒäàZç&Ú�ßÕØZÖÙß>ÁÂ`b`b`c`b`c`b`b`c`b`%`c`b`c`b`b` ì4�
ì � ï+iSõy�SÎoÝEÖÙå�ÒñÞ]ãuÎHÛ ù þhÎHÝZÞ�å�ÖL`b`c`b`b`c`b`c`b`%`c`b`b`c`b`c`b`b`c`b`%`c`b`c`b`b` ì�ð
ì � ï0;Sê�Ö�Ñ��%gDÏAÓvgDÝ¯â,àZå�ÚoØZÒèàAç `c`b`b`c`b`c`b`%`c`b`b`c`b`c`b`b`c`b`%`c`b`c`b`b` ì�ð
ì � ï�k^õy�ÉåÙã Îx� � êG� Ý!ØNÞ]ÓÕÖlÎHÝNÞ�åÙÖp`b`b`c`b`c`b`%`c`b`b`c`b`c`b`b`c`b`%`c`b`c`b`b` C �
ì � ïVíÉõy�Sé.Ú�àAóNç � å�åÙÖ�õ}õ$ÎHÝNÞ]å�Ö�`b`c`b`b`c`b`c`b`%`c`b`b`c`b`c`b`b`c`b`%`c`b`c`b`b` C ï
ì � ï��^õy�Ã�>Ñ&Ñ&Ö�ØZÒèÞ]Ó×Ö'é.Ú�Ñ�Ñ�Þ�àZØ�ÎHÝNÞ]å�Ö `b`c`b`%`c`b`b`c`b`c`b`b`c`b`%`c`b`c`b`b` C ì
ì � ï£ðSÞ��#�z� û Þ��/�.ÏZõe�>à/Ó×ÖÙß}á¤Þ�åÙÖ `b`c`b`b`c`b`c`b`%`c`b`b`c`b`c`b`b`c`b`%`c`b`c`b`b` C�C
ì � ì4�SÞ��#�z� û Þ/Îx� � ê��>à/Ó×ÖÙß}á¤Þ�åÙÖ¨`b`c`b`b`c`b`c`b`%`c`b`b`c`b`c`b`b`c`b`%`c`b`c`b`b` C i
ì � ìHï¢Þ��#�z� û 5%�.ÏZõ7�>à/Ó×ÖÙß}á¤Þ�åÙÖ�`c`b`c`b`b`c`b`c`b`%`c`b`b`c`b`c`b`b`c`b`%`c`b`c`b`b` C ;
ì � ì�ì^Þ��#�z� û é�Ó×ß}ã-�>à/Ó×ÖÙß}á¤Þ�åÙÖÃ`b`c`b`c`b`b`c`b`c`b`%`c`b`b`c`b`c`b`b`c`b`%`c`b`c`b`b` C k
ì � ì C Þ��#�z� û Þ��#�z�¿�>à/ÓÕÖ�ß}á¤Þ]å�Ö®`c`b`c`b`b`c`b`c`b`%`c`b`b`c`b`c`b`b`c`b`%`c`b`c`b`b` C í

�



ì � ì�i§Þ��#�z� f â�Î��.Ïx�EÖ�ß_�>à<ÓÕÖ�ßöá¤Þ�å�ÖÄ`b`b`c`b`c`b`%`c`b`b`c`b`c`b`b`c`b`%`c`b`c`b`b` C í
ì � ì�;^Þ��#�z��åÙã Îx� � êI�>à/Ó×Ö�ßöá¤Þ�å�Ö `c`b`b`c`b`c`b`%`c`b`b`c`b`c`b`b`c`b`%`c`b`c`b`b` C �
ì � ì4kSÞ��#�z�«ê�ÒäõÕåÙÖ�ãèãèÞ�àZÖÙÚ�ÏZõe�>à/Ó×Ö�ßöá¤Þ�å�ÖÙõ|`c`b`c`b`%`c`b`b`c`b`c`b`b`c`b`%`c`b`c`b`b` C �
ì � ì�í^Þ�� � ØZØZß}Ö�õÕõDÎHÝNÞ�åÙÖ�`%`b`c`b`c`b`b`c`b`c`b`%`c`b`b`c`b`c`b`b`c`b`%`c`b`c`b`b` i@�
ì � ì4�SÞ��^Î�� � ê ÎHÝZÞ�å�Ö `%`b`c`b`c`b`b`c`b`c`b`%`c`b`b`c`b`c`b`b`c`b`%`c`b`c`b`b` i@�
ì � ì�ðSÞ����?��Ó×ß ÎHÝZÞ�å�Ö `c`%`b`c`b`c`b`b`c`b`c`b`%`c`b`b`c`b`c`b`b`c`b`%`c`b`c`b`b` iZï
ì � C �SÞ��^ÎoÛ ù þhÎHÝNÞ�åÙÖ `c`%`b`c`b`c`b`b`c`b`c`b`%`c`b`b`c`b`c`b`b`c`b`%`c`b`c`b`b` i<ì
ì � C ï¢Þ��^ÎoÛ���þhÎoÝNÞ�å�Ö�`c`%`b`c`b`c`b`b`c`b`c`b`%`c`b`b`c`b`c`b`b`c`b`%`c`b`c`b`b` i C
ì � C ì^Þ��^ÎoÛ���þ3�,ß}ÒèÚ�ß}ÒäÓ×ÒäÖ�õhÀ¤Òèà�ØZÖÙõÕåÙÖ�àZØZÒäàZç-Ú�ßÕØZÖÙß>Á�`b`b`c`b`c`b`b`c`b`%`c`b`c`b`b` i�i
ì � C�C Þ��Å�>Ñ&Ñ&Ö�ØZÒèÞ]Ó×Ö'é.Ú�Ñ�Ñ�Þ�àZØ�ÎHÝNÞ]å�ÖÄ`b`c`b`%`c`b`b`c`b`c`b`b`c`b`%`c`b`c`b`b` iÆ;
ì � C i§Þ��^ÎoàZÚHÚ�ÝEÖÙØ�ÎHÝZÞ�å�Ö `b`c`b`c`b`b`c`b`c`b`%`c`b`b`c`b`c`b`b`c`b`%`c`b`c`b`b` i@k
ì � C ;^Þ��^ÎoÖ�ß¸�oÒäå�Ö�Ø�ÎHÝNÞ�åÙÖ(`%`b`c`b`c`b`b`c`b`c`b`%`c`b`b`c`b`c`b`b`c`b`%`c`b`c`b`b` i<í
ì � C k f â�Îx�.Ï��eÖÙß�gDÝ!Ö�ßÕÞ]Ó×ÒäÚ�àZõÄ`b`c`b`b`c`b`c`b`%`c`b`b`c`b`c`b`b`c`b`%`c`b`c`b`b` i@�
ì � C í f â�Î û êhÞ�õ}ÓÕÖ�ß}Ö�ØagDÝ!Ö�ßÕÞ]Ó×ÒäÚ�àa`c`b`b`c`b`c`b`%`c`b`b`c`b`c`b`b`c`b`%`c`b`c`b`b` i@�
ì � C �SÜ'ê � � þ û êhÞ]õ}Ó×ÖÙßÕÖÙØ�gDÝ!Ö�ß×ÞXÓ×ÒèÚ�à `c`b`c`b`%`c`b`b`c`b`c`b`b`c`b`%`c`b`c`b`b` i/ð
ì � C ðSÜ'ê � �yÖ�å�ÖÙÒ*��Ö�`b`c`%`b`c`b`c`b`b`c`b`c`b`%`c`b`b`c`b`c`b`b`c`b`%`c`b`c`b`b` ;4�
ì � i@�§ê�Òèõ}å�ÖÙãèãñÞ]àZÖ�Ú�ÏAõ f â�Îx�.Ïx�EÖ�ß1é.Ú�Ñ&Ñ-Þ]àZØZõ~`%`c`b`b`c`b`c`b`b`c`b`%`c`b`c`b`b` ;4�
C � ï õy�#�z�}�>à/Ó×ÖÙßÕàNÞ]ã¡ÎoÒèç�àNÞ]ãèõ
`c`b`c`b`b`c`b`c`b`%`c`b`b`c`b`c`b`b`c`b`%`c`b`c`b`b` ;�;
C � ì õy�#�#{¡ÒèàAÒäÓ×Ö$ÎoÓúÞ]ÓÕÖ
êhÞ�åúÛZÒäàZÖ
ÎoÓúÞ]ÓÕÖ�õ¯`b`c`b`%`c`b`b`c`b`c`b`b`c`b`%`c`b`c`b`b` ;�í
C � C ¾ �.ÏZõrÜ$Þ]Ó×Þ�ê¯Ú�Ó×ÒäÚ�à2{NÚ�ßÕÑ�Þ]Ó�`b`b`c`b`c`b`%`c`b`b`c`b`c`b`b`c`b`%`c`b`c`b`b` k/í
i � ï Þ��#�z�¿�>à/Ó×ÖÙßÕàNÞ]ã¡ÎoÒèç�àNÞ]ãèõb`c`b`c`b`b`c`b`c`b`%`c`b`b`c`b`c`b`b`c`b`%`c`b`c`b`b` í�ì
i � ì � ÝZÝAßúé.Ú�Ñ&Ñ-Þ]àZØ¯â�àAå�ÚoØZÒèàZç `b`b`c`b`c`b`%`c`b`b`c`b`c`b`b`c`b`%`c`b`c`b`b` í C
i � C Þ��#��{¡ÒèàAÒäÓ×Ö$ÎoÓúÞ]ÓÕÖ
êhÞ�åúÛZÒäàZÖ
ÎoÓúÞ]ÓÕÖ�õa`b`c`b`%`c`b`b`c`b`c`b`b`c`b`%`c`b`c`b`b` í�;

�(� ï f â�Î � ØZØZßÕÖÙõÕõ��Ç� Þ�õ}Òèå'â,àZåÙÚHØZÒäàZç `c`b`c`b`%`c`b`b`c`b`c`b`b`c`b`%`c`b`c`b`b` ï��Hï
�(� ì f â�Î � ØZØZßÕÖÙõÕõ��7�DÏZÖ�ÏAÖ�Î<ÓúÞ]ÓÕÖÈ`b`b`c`b`c`b`%`c`b`b`c`b`c`b`b`c`b`%`c`b`c`b`b` ï���ì
�(� C�f â�Î � ØZØZßÕÖÙõÕõ��7�$Ö�àZÖÙß×Þ�ãuÎ<ëHõ
�rÖÙç~ÎoÓ×Þ]Ó×ÖÉ`b`%`c`b`b`c`b`c`b`b`c`b`%`c`b`c`b`b` ï�� C
�(� i �#�z���'ÖÙàZÖ�ßÕÞ�ãuÎoëoõöÓ×Ö�Ñ¥�yÖ�ç�Òäõ}ÓÕÖ�ßÕõ¨`c`b`c`b`%`c`b`b`c`b`c`b`b`c`b`%`c`b`c`b`b` ï�� C
�(� ; f â�Î � ØZØZßÕÖÙõÕõ���ÎZÎx�yÖ�õ}ÝEÚ�àZõÕÖ `b`b`c`b`c`b`%`c`b`b`c`b`c`b`b`c`b`%`c`b`c`b`b` ï�� C

ð



�(� k f â�Î � ØZØZßÕÖÙõÕõ��ÇA � 8��rÖÙõÕÝ!Ú�àZõÕÖÈ`b`c`b`c`b`%`c`b`b`c`b`c`b`b`c`b`%`c`b`c`b`b` ï���i

ï��



D Ê º~Ë HKJ ¶ Ì

Í FIH ¶ E Î µ Ï H ± EGF

ù ÛZÒäõ'ÓÕÛZÖ�õ}Òèõ'ØZÖÙõÕå�ß}ÒèÐ!Ö�õ'Ó×ÛZÖsÒäÑ�ÝZãäÖ�Ñ&Ö�à/ÓúÞXÓ×ÒèÚ�à�Þ�àZØ¦��ÖÙßÕÒäóZåæÞ]ÓÕÒèÚ�à°Ú�á.ÐZÏZõ'Òèà/Ó×ÖÙß}á¤Þ�åÙÖsÛNÞ�ßÕØ � Þ�ß}Ö
áòÚ�ß�Þ$õÕå�Þ�ãñÞ]ÐZãèÖ ÝZÞ�ß×Þ�ãäãèÖÙãAÑ�Þ�åúÛZÒèàAÖ ÐNÞ�õ}Ö�Ø-Ú�à&åÙÚ�Ñ&Ñ�ÖÙßÕå�ÒèÞ�ãoå�Ú�Ñ&ÝEÚ�àZÖ�à/Ó×õ � ÛZÒäåúÛ�õ}ÏZÝZÝ!Ú�ß}ÓÕõ�ÐEÚ�ÓÕÛ
Ñ&Ö�õÕõÕÞ�ç�Ö û ÝNÞ�õ}õÕÒäàZçlÞ�àZØ�ØZÒäõ}Ó×ß}ÒèÐZÏHÓ×Ö�Ø�õ}ÛNÞ�ß}Ö�Ø&Ñ�ÖÙÑ�Ú�ßöëlå�Ú�Ñ&Ñ ÏZàZÒäåæÞ]ÓÕÒèÚ�à�Ñ�Ö4Ó×ÛZÚoØZÚ�ãäÚ�ç�ÒèÖÙõ � ù ÛZÒäõ
åúÛNÞ�ÝHÓ×Ö�ß'Ð!Ö�ç�ÒäàZõ � ÒÔÓ×Û�Þ�õÕÏZÑ&Ñ�Þ�ß}ë�Ú�á�ÝZßÕÖ1�oÒèÚ�ÏZõ � Ú�ß
	�Òèà�ÓÕÛZÖ óNÖ�ãäØ°Ú�á�ÝNÞ�ß×Þ]ãèãèÖÙã7åÙÚ�Ñ&ÝZÏAÓ×ÒäàZç �
�pÓlÓ×ÛZÖÙà�ØZÒäõÕå�ÏAõÕõÕÖÙõ
ÓÕÛZÖ�Î<ÓúÞ�ß ù.ûpü Ú£ë/Þ�ç�Ö�ßlÝZßÕÚ d}ÖÙåÙÓ
Òèà�ØZÖÙÓ×Þ�ÒèãUîuÞ�àZØ3Ö4þHÝZãñÞ]ÒèàZõ$Ó×ÛAÖ�Ñ&Ú�Ó×Ò��]Þ]Ó×ÒäÚ�àZõ
áòÚ�ßrÓ×ÛZÒäõ Ó×ÛAÖ�õÕÒäõ � ÒäÓÕÛZÒèà�Ó×ÛZÖ
ç�Ú/Þ�ãäõ1Ú�á,ÓÕÛNÞ]ÓDÝAßÕÚ d}ÖÙåÙÓ �?� Ó1Ó×ÛZÖ ÖÙàZØ�Ú�á,ÓÕÛZÖ åúÛNÞ�ÝHÓ×Ö�ßÙîeÓ×ÛAÖ Ú���Ö�ß û
Þ�ãäã,Ú�ßÕç/Þ]àZÒ.Ð�Þ]Ó×ÒäÚ�à°Ú�á.ÓÕÛZÖ�ÓÕÛZÖ�õ}Òèõ�Òäõ'õÕÏZÑ&Ñ-Þ]ßÕÒ.ÐÙÖ�Ø°Ó×Ú�ØZÒèß}Ö�åÙÓ
ßÕÖ�Þ�ØZÖÙßÕõ
ÓÕÚhÝNÞ]ß}Ó×Òäå�ÏZãèÞ�ß'Þ�ß}ÖæÞ�õlÚ�á
Òèà/ÓÕÖ�ßÕÖÙõ}Ó �

ÑÓÒ�Ñ ��)�� � 
���# �&�ÕÔª
�+¡�IÖ ����"

ù ÛZÖ ÝZÞ�õ}ÓDáòÖ � ØZÖ�å�Þ�ØZÖ�õ$ÛZÞ���Ö�õÕÖÙÖ�à�Þ-ß×Þ]ÝZÒèØ�ÒäàZå�ß}ÖæÞ�õ}Ö Òèà�Ó×ÛZÖ ÝAßÕÚoå�Ö�õ}õÕÒäàZç�Ý!Ú � Ö�ß$Ú]á�Þ-õÕÒäàZç�ãèÖ
å�Ú�Ñ�ÝZÏHÓ×Ö�ß��ZÚ���ÖÙßrÓÕÛZÖ$ÝNÞ�õöÓ ØAÖ�åæÞ]ØZÖ�îNÑ&ÒèåÙßÕÚ�ÝZß}ÚHåÙÖ�õ}õÕÚ�ß}õ�ÛNÞ+��ÖlÒèàZåÙßÕÖæÞ]õÕÖ�Ø¯Òèà~Ý!Ö�ßöáòÚ�ßÕÑ�Þ�àZåÙÖ$Ð/ë�Þ
á¤Þ�å4Ó×Ú�ß�Ú�á7Þ�ãäÑ�Ú�õ}Óyì Ö1��Ö�ßöë~ë�Ö�Þ�ßc×Ø��Ù � â]��ÖÙàhõÕÚAîAÓ×ÛZÖ$ÝAßÕÚoå�Ö�õ}õÕÒäàZç�Ý!Ú � ÖÙßyÚ�á7Þsõ}ÒèàZç�ãèÖDåÙÚ�Ñ�ÝAÏAÓ×ÖÙß
åúÛZÒäÝ�ÛNÞ�õDàZÚ]Ó$Ñ-Þ]àNÞ�ç�ÖÙØhÓ×Ú~Ú�ÏHÓ û ØAÒèõ}Ó×Þ�àZåÙÖ�Ó×ÛZÖ�ßÕÖ�ô<ÏZÒäßÕÖÙÑ�ÖÙà<ÓÕõ$Ú�á�Ñ&ÚHØZÖÙßÕà�õ}Ú�á Ó � Þ]ßÕÖ4�uÞ]õ$ÝZßÕÚ û
å�ÖÙõÕõ}ÒèàZç�ÝEÚ � Ö�ßlÛNÞ�õlÒèàZåÙßÕÖæÞ]õÕÖ�Øeî¡õÕÚ�Ó×ÚoÚ¯ÛNÞ�õ'Ó×ÛZÖ&å�Ú�Ñ&ÝZãäÖ4þHÒäÓ>ëhÚ�á åÙÚ�Ñ�ÝAÏAÓúÞ]ÓÕÒèÚ�à°ß}Ö�ô<ÏZÒèß}Ö�Ø3Ð<ë
Ñ&ÚHØZÖÙßÕà�Þ�ãäç�Ú�ßÕÒÔÓ×ÛZÑ&õ � ù ÚHØZÞ£ëS, õ
Ñ&ÒèåÙßÕÚ�ÝAßÕÚoå�Ö�õ}õÕÚ�ß}õ�îjãäÒèÑ&ÒäÓ×ÖÙØhÐ/ë�ÓÕÛZÖså�ÏZß}ßÕÖ�à/Ó
õÕÒäãèÒèåÙÚ�à�Ö4Ó×åúÛZÒäàZç
Ó×ÖÙåúÛZàZÚ�ãäÚ�ç�ÒäÖ�õ�î<Ý!Ú � ÖÙß Þ�àZØ�å�ÚoÚ�ãèÒäàZç$å�Ú�àZå�ÖÙßÕàZõ.Þ�àZØ9��Ö�ß}ÒäóNå�Þ]Ó×ÒäÚ�à�ÒäõÕõ}ÏZÖ�õÙîZÞ�ß}Ö Ú�á ÓÕÖ�à�ÒèàZõ}Ïx�&å�ÒèÖÙà/Ó
Ó×ÚsÑ&Ö�Ö4ÓrÓÕÛZÖ'ØZÖ�Ñ�Þ�àZØAõrÚ]á¡Ñ&ÚHØAÖ�ßÕà�ÏZõ}Ö�ß}õ �

�¡Þ�ßÕÞ�ãèãäÖ�ãjåÙÚ�Ñ�ÝAÏAÓ×ÒäàZçZî»Òèà�Ö�õÕõ}Ö�àZåÙÖ�îqÒäõ1Þ]à�Þ]Ó}Ó×Ö�Ñ&ÝAÓrÓ×Ú�å�Òèß}å�ÏZÑc��Ö�à/Ó Ó×ÛZÖÙõÕÖ ãäÒèÑ&ÒäÓ×õ.Ú�àhåÙÚ�Ñ û

ï�ï



ÝZÏAÓ×Þ]Ó×ÒäÚ�àNÞ�ãgÝ!Ú � Ö�ß'Ð/ë�ØAÒèõ}ÓÕßÕÒäÐZÏAÓ×ÒäàZç�ÓÕÛZÖ � Ú�ß
	�ØAÚ�àZÖ�ÓÕÚ¯õ}Ö���Ö�ß×Þ]ã,Ñ�Òäå�ßÕÚ�ÝZßÕÚoå�ÖÙõÕõÕÚ�ßÕõ � ÒÔÓ×ÛZÒäà�Þ
õÕÒäàZç�ãäÖ�Úöå�Ú�Ñ&ÝZÏAÓÕÖ�ß �ØÛ ù ÛZÖ-Ö1�eÖÙåÙÓÕÒ*��ÖÙàZÖ�õ}õ�Ú�á ÓÕÛZÒèõ'Ñ&ÖÙÓ×ÛAÚHØ)��Þ]ßÕÒèÖÙõ�îgÐZÏAÓ
ÒäÓlÒèõlåæÞ]ÝNÞ�ÐZãäÖ�Ú�á.ßÕÖ û
ØZÏZåÙÒèàZç�ãñÞ]ÓÕÖ�àZå4ë~áòÚ�ßrÑ-Þ�à/ë�åÙãñÞ�õ}õÕÖ�õ Ú�á,Þ]ãèç�Ú�ß}ÒäÓÕÛZÑ�õ�ßÕÞ�àZç�ÒäàZçsáòßÕÚ�Ñ~{»Þ�õöÓh{NÚ�ÏAßÕÒèÖÙß ù ßÕÞ�àZõ}áòÚ�ßÕÑ&õ
Ó×ÚsØNÞXÓúÞ�ÐNÞ]õÕÖ'õÕÖ�Þ�ßÕåúÛZÖÙõ �

{NßÕÚ�Ñ Þ�à~Þ�ß}åúÛZÒäÓÕÖ�å4Ó×ÏZßÕÞ�ãeõöÓúÞ�àZØAÝEÚ�Òäà/ÓæîHÓÕÛZÖDç�ß}ÖæÞ]ÓÕÖ�õöÓ�åúÛNÞ�ãäãèÖ�àAç�ÖDÒèà�Ó×ÛZÖDÖÙÑ�ÖÙßÕç�ÖÙàZå�Ö1Ú�ágÝNÞ�ß û
Þ�ãäãèÖ�ã¡å�Ú�Ñ&ÝZÏAÓÕÒèàZç~Òäõ'ÓÕÛZÖ&ØZÖ���Ö�ãèÚ�ÝZÑ�ÖÙà/Ó�Ú�á�Ö��&åÙÒèÖ�à/Ó
Ñ�ÖÙåúÛNÞ�àZÒäõÕÑ&õ$áòÚ�ß'Òèà/Ó×ÖÙß û ÝAßÕÚoå�Ö�õ}õÕÚ�ß'åÙÚ�Ñ û
Ñ ÏZàAÒèåæÞXÓ×ÒèÚ�à � �>à�Ú�ßÕØZÖÙß¡Ó×Ú � Ú�ß¸	lÓÕÚ�ç�ÖÙÓÕÛZÖ�ß¡Ú�àsÞ1õÕÒäàZç�ãäÖ.ÝZß}Ú�ÐZãèÖÙÑ�îXÝZß}ÚHåÙÖ�õÕõ}Ú�ßÕõ�Ñ ÏAõ}Ó�Ð!Ö�Þ�ÐAãèÖ�ÓÕÚ
å�Ú�Ñ�Ñ ÏAàZÒèå�Þ]Ó×Ö � ÒÔÓ×Û�ÖæÞ]åúÛ�Ú�ÓÕÛZÖ�ß � ù ÛZÖ�ß}Ö
Þ]ßÕÖDÓ � Ú�ÝZß}ÒèÑ�Þ�ß}ë�Ñ&Ö�åúÛNÞ�àAÒèõÕÑ&õ�Ú�á7Òèà/Ó×ÖÙß û ÝZßÕÚoå�ÖÙõÕõÕÚ�ß
å�Ú�Ñ�Ñ ÏAàZÒèå�Þ]Ó×ÒäÚ�à-�¡ØAÒèõ}ÓÕßÕÒäÐZÏAÓ×ÖÙØ�õÕÛNÞ�ß}Ö�Ø�Ñ�ÖÙÑ�Ú�ßöëaÀ¤Ü'ÎZê�Á�Þ�àZØ�Ñ&Ö�õ}õ×Þ�ç�Ö û ÝNÞ]õÕõÕÒäàZç �

gDßÕÒèç�ÒèàNÞ�ãäãäë�îoÝZÞ�ß×Þ�ãäãèÖÙãeÞ�ß}åúÛZÒäÓÕÖ�å4Ó×ÏZß}Ö$ØZÖ�õ}Òèç�àZõ�áòÚoå�ÏZõ}Ö�Ø�Ú�à�Ú�àZÖ$ÝZÞ�ß}ÓÕÒèå�ÏAãñÞ�ß�å�Ú�Ñ&Ñ ÏZàZÒäåæÞ]ÓÕÒèÚ�à
ÝNÞ�ßÕÞ�ØZÒäç�Ñ � ù ÚDÐ!Ö.å�ÖÙß}Ó×Þ�Òèàqî-Ú}ØZÒäõ}Ó×ß}ÒèÐZÏHÓ×Ö�Ø�õÕÛNÞ�ß}Ö�Ø Ñ&Ö�Ñ&Ú�ßöë Û Ñ-Þ]åúÛZÒèàZÖÙõ¡õ}ÏZåúÛ&Þ�õ7ÓÕÛZÖ�ÎoÓ×Þ�àAáòÚ�ß}Ø
Ü � ÎxAÈ×Ük�ÙgÞ�àZØ�ê3� ù � ãäÖ � ÒÔáòÖ=×Üi4ÙgÞ]ßÕÖ'åæÞ�ÝZÞ�ÐZãèÖ'Ú�á¡Ö�Ñ ÏAãñÞ]ÓÕÒèàZç�Ñ&Ö�õ}õ×Þ�ç�Ö û ÝNÞ]õÕõÕÒäàZçsáòÏZàZåÙÓÕÒèÚ�àZÞ�ã û
ÒäÓ>ë � ÛZÒäãèÖ�Ú}Ñ�ÖÙõÕõÕÞ�ç�Ö û ÝNÞ�õ}õÕÒèàAç Û Ñ�Þ�åúÛZÒèàAÖ�õ1ãäÒ.	]Ö
Ó×ÛAÖsé.ß×Þæë ù C Ü¥× ï��0Ù�å�Þ�à�ÒèÑ&ÝZãèÖÙÑ�ÖÙà/Ó õ}ÛNÞ�ß}Ö�Ø
Ñ&Ö�Ñ&Ú�ß}ë�áòÏZàZå4Ó×ÒäÚ�àNÞ�ãäÒäÓ>ëS�eÛZÚ � Ö���Ö�ß�îjÓÕÛZÖ�õÕÚ�á Ó � Þ�ß}Ö�Ú0��Ö�ß}ÛZÖæÞ�Ø�ßÕÖÙô<ÏZÒèß}Ö�Ø�Ó×Ú~ØAÚ~õÕÚ~Ñ�Þ4	�ÖÙõ$ÝZßÕÚ û
ç�ßÕÞ�Ñ�ÖÿþAÖÙå�ÏAÓÕÒèÚ�à�å�Ú�àZõÕÒäØZÖ�ßÕÞ�ÐZãäëhãèÖÙõÕõ$Ö��&åÙÒèÖ�à/Ó � ArÖ�àZåÙÖ�î � ÛZÒäãèÖ�õÕÏAÝZÝEÚ�ß}Ó×ÒäàZç�Þ~õÕÒäàZç�ãèÖ
Ó>ëHÝ!ÖsÚ�á
å�Ú�Ñ�Ñ ÏAàZÒèå�Þ]Ó×ÒäÚ�à~Ú�á Ó×ÖÙàhãäÚ � Ö�ß}Ö�Ø¯Ó×ÛZÖ
ØZÖ�õ}Òèç�à�Þ�àZØ�ÛNÞ�ßÕØ � Þ�ß}Ö�åÙÚ�õ}Ó Ú�á,Þ&ÝNÞ�ßÕÞ�ãèãäÖ�ãqÑ�Þ�åúÛZÒäàZÖ'Ð<ë
Þ�å�Ú�àZõÕÒäØZÖ�ßÕÞ�ÐZãèÖ�Þ�Ñ�Ú�ÏZà/Óæî,ÒäÓ Þ�ãèõ}Ú�õÕÖÙß¸��Ö�Ø¢Ó×Ú�ßÕÖÙõ}ÓÕßÕÒèå4Ó Ó×ÛAÖ~å�ãñÞ]õÕõÕÖÙõ�Ú�áyÝZß}Ú�ÐZãèÖÙÑ�õ � ÛZÒèåúÛaÓ×ÛAÖ
Ñ�Þ�åúÛZÒèàAÖ$å�Ú�ÏZãäØ�Ö��&å�ÒäÖ�à/Ó×ãÔë~õÕÚ�ã���Ö �

�rÖÙå�ÖÙà<ÓÕãäë�î�õ}Ö���ÖÙß×Þ�ã�ÝZÞ�ß×Þ�ãäãèÖÙã�Ñ�Þ�åúÛZÒäàZÖ�õ�ÛNÞ+��Ö�Þ]ÝZÝEÖ�Þ�ßÕÖÙØ � ÒäÓ×Û¢ØZÒäßÕÖÙåÙÓ�õ}ÏZÝZÝ!Ú�ß}Ó�áòÚ�ß�ÐEÚ�ÓÕÛ
Ñ&Ö�õÕõÕÞ�ç�Ö û ÝNÞ�õ}õÕÒäàZçrÞ�àZØ'åæÞ�åúÛAÖ û åÙÚ�ÛZÖÙßÕÖ�à/ÓgØZÒäõ}Ó×ß}ÒèÐZÏHÓ×Ö�Ø'õ}ÛNÞ�ßÕÖÙØ'Ñ�ÖÙÑ�Ú�ßöë � ù ÛZÖ�ÎoÓ×Þ�àAáòÚ�ß}Ø%{]8 � ÎxA
ÝZß}Ú d}Ö�å4Óh× í Ù»ÒäÑ�ÝZãäÖ�Ñ&Ö�à/Ó×õ¡å�Ú�Ñ&Ñ ÏZàZÒäåæÞ]ÓÕÒèÚ�àAõ¡áòÏZàZå4Ó×ÒèÚ�àNÞ�ãèÒÔÓ>ë�Ð/ësß}Ö�ÝZãèÞ�å�ÒäàZçDÓ×ÛZÖyõöÓúÞ�àZØZÞ�ßÕØ�Ñ�ÖÙÑ û
Ú�ßöë-åÙÚ�à/Ó×ßÕÚ�ãèãèÖÙß � ÒÔÓ×Û�Þ�ÝAßÕÚ�ç�ßÕÞ�Ñ&Ñ-Þ�ÐAãèÖyÑ�Òäå�ß}ÚHåÙÚ�à/Ó×ßÕÚ�ãèãèÖÙß�îoê � �?�öé1î � ÛZÒäåúÛ�ØZÒèß}Ö�åÙÓÕãäë&ÛNÞ�àAØZãèÖÙõ
Þ�ãäãgÒäà/Ó×ß×Þ û Þ�àZØhÒèà/Ó×ÖÙß û ÝAßÕÚoå�Ö�õ}õÕÚ�ß áòÏZàZåÙÓÕÒèÚ�àZÞ�ãèÒÔÓ>ëq�EÚ�Ó×ÛAÖ�ß1ØAÖ�õÕÒäç�àZõÙîqÒèàZåÙãèÏZØAÒèàZç�ÎoÓúÞ�ß ù.û ü Ú£ë/Þ]ç�Ö�ßÙî
ÏAÓÕÒèãèÒ*Ð�Ö�ÞyõÕÖÙå�Ú�àZØZÞ�ß}ë¨Ú}ÝZß}Ú�Ó×Úoå�Ú�ã/ÝZßÕÚoå�ÖÙõÕõÕÚ�ß Û À¤Þ�ãèÚ�àAç � ÒÔÓ×Û
Þrõ}Ñ-Þ]ãèãèÖÙßuÞ�Ñ&Ú�ÏZà/ÓgÚ�áZåÙÏZõ}ÓÕÚ�Ñ«ãèÚ�ç�Òäå�Á
Ó×ÚsÝZß}Ú��HÒäØZÖ'ÐEÚ]Ó×Û~áòÚ�ßÕÑ&õ�Ú�á7Òèà/Ó×ÖÙß û ÝZß}ÚHåÙÖ�õ}õÕÚ�ßrå�Ú�Ñ&Ñ ÏZàAÒèåæÞXÓ×ÒèÚ�à �

ÑÓÒ�Ý � �°� ����
�� ���! �$#-
�%��'� Ô��.�cÞ¡�'0r�

ÎoÓ×Þ�ß ù.ûxü ÚVë�Þ�ç�ÖÙß
Òäõ
Þ�å�Ú�à<ÓÕÒèà<ÏNÞ]ÓÕÒèÚ�à�Ú�á�Ó×ÛZÖ&ÝNÞ�ßÕÞ�ãèãäÖ�ã�åÙÚ�Ñ�ÝAÏAÓ×ÒäàZç�ßÕÖ�õ}ÖæÞ�ß}åúÛ�Ð!Ö�ç�ÏZà3Òèà�ÎoÓúÞ]ß ù
× ï+i4Ù�Þ]àZØaå�Ú�à/ÓÕÒèà<ÏZÖ�ØaÒäà¢ÎoÓ×Þ�ß ù.û f ��× C Ù � ÎoÓúÞ]ß ù Þ�àZØýÎoÓ×Þ�ß ù.û f � � ÖÙßÕÖ�ØZÖÙõÕÒèç�àZÖ�Ø � ÒÔÓ×Û�Ó×ÛAÖ

ïVì
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Union
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Data

{7Òèç�ÏZß}Ö�ï û ï4� � ÎoÓúÞ�ß ù.ûpü Ú£ë/Þ]ç�Ö�ßyõÕÒÔÓ×Ö

ØNÞ]Ó×Þ��NÚ � ÝAßÕÚ�ç�ßÕÞ�Ñ&Ñ�ÒäàZç~Ñ�ÚoØZÖÙã�Òèà°ç�ÖÙàZÖ�ßÕÞ�ã�Þ�àZØ°Ó×ÛZÖ=�>Ø3ãèÞ�àZç�ÏZÞ�ç�Ö
× ï C Ù�Òèà°ÝNÞ]ß}Ó×Òäå�ÏZãèÞ�ß��uÓ×ÛAÖ
ü Ú£ë/Þ�ç�Ö�ßyÝZßÕÚ0d}Ö�åÙÓrß}Ö�ÝZß}Ö�õÕÖÙà/Ó×õ$Þ�õÕÛAÒäá Ó�Ó×Ú&Þ�õ}Ó×Þ�àZØNÞ]ßÕØ¯ÝZßÕÚ�ç�ß×Þ�Ñ&Ñ�ÒäàZç ÒäØZÖ�Ú�ãäÚ�ç�ë �

ù ÛZÖ�ÝZß}ÒèÑ�Þ�ß}ë¯ç�Ú/Þ]ã7Ú�á,ÓÕÛZÖ&ÎoÓ×Þ�ß ù.ûxü ÚVë�Þ�ç�ÖÙßDÝZßÕÚ0d}Ö�åÙÓ'Òäõ ÓÕÚ~ØZÖ�õ}Òèç�à°Þ�àAØ�ÐZÏZÒèãäØ�Þ�õ}åæÞ�ãèÞ�ÐZãèÖ
ÝNÞ�ßÕÞ�ãèãäÖ�ã�å�Ú�Ñ�ÝZÏHÓ×Ö�ß�ÐNÞ�õÕÖÙØaÚ�àaå�Ú�Ñ�Ñ&Ö�ß}å�ÒñÞ]ãèãäë û Þ��]Þ�ÒäãñÞ�ÐAãäÖ
å�Ú�Ñ&ÝEÚ�àZÖ�à/Ó×õ � ÛAÒèåúÛaÒèõ
åæÞ�ÝZÞ�ÐZãèÖ�Ú�á
õÕÏAÝZÝEÚ�ß}Ó×ÒäàZçhÑ�ÏZãäÓÕÒèÝZãäÖ�å�Ú�Ñ&Ñ ÏZàZÒäåæÞ]ÓÕÒèÚ�àAõ$ÝZßÕÚ�ÓÕÚHåÙÚ�ãèõ � �>à�ÝNÞ�ßöÓ×Òäå�ÏZãèÞ�ß�î7ÎoÓ×Þ�ß ù.ûxü ÚVë�Þ�ç�ÖÙß�ÒèõlØZÖ û
õÕÒäç�àZÖÙØ¯ÓÕÚ&ÝAßÕÚ��oÒèØZÖ'Ö��&åÙÒèÖ�à/ÓrÑ&ÖæÞ�àZõyÚ�á7õÕÖÙàZØZÒäàZç�Ñ&Ö�õ}õ×Þ�ç�Ö�õrÚ�áX�]Þ�ß}ÒèÚ�ÏAõ�õÕÒ.ÐÙÖ�õc× ì Ù:�NÒÔÓrÞ�ãèõ}ÚsÝZßÕÚ û
�oÒèØZÖÙõ�ØAÒèßÕÖÙåÙÓ�ÛNÞ�ß}Ø � Þ�ßÕÖrõÕÏZÝAÝEÚ�ßöÓ�áòÚ�ß�åæÞ�åúÛZÖ û åÙÚ�ÛZÖ�ß}Ö�à/Ó õ}ÛNÞ�ß}Ö�Ø-Ñ&Ö�Ñ&Ú�ßöë�ÝZßÕÚ]Ó×Úoå�Ú�ãäõ�î/ÒèàAå�ãèÏAØZÒèàZç
À¤ÐAÏAÓràZÚ�ÓyãèÒäÑ�ÒÔÓ×ÖÙØ-Ó×ÚÆÁ�Î û é7g'ê � × ï�; ÙuÞ�àZØhé�é û f �Dê �c�
â�Þ�åúÛ�õ}ÒäÓÕÖ Òèà ÓÕÛZÖrÎoÓúÞ]ß ù.ûpü Ú£ë�Þ�ç�Ö�ß,ÝZÞ�ß×Þ�ãäãèÖÙãHÑ�Þ�åúÛZÒäàZÖ å�Ú�àZõÕÒäõ}Ó×õ,Ú]áeÞh�z� ê¥��Î'©4k4�����$ê�ÚoØZÖÙã

ì�i@��Ñ&Ú�Ó×ÛAÖ�ßÕÐ!Ú/Þ�ß}Ø � ÒäÓÕÛ�Ó � Ú&ÝZßÕÚoå�ÖÙõÕõÕÚ�ßrõ}ãèÚ�ÓÕõ � gDàZÖ$ÝZß}ÚHåÙÖ�õ}õÕÚ�ßrõÕãäÚ�Ó�Òèõ�Úoå�åÙÏZÝZÒäÖ�Ø�Ð/ë�ÞÓ�7Ú � û
Ö�ß
��é|k4�4i-ÝZß}ÚHåÙÖ�õ}õÕÚ�ß � ÒäÓ×Û�Òèà û ãèÒäàZÖ%8gì�åæÞ�åúÛAÖ4�eÓÕÛZÒèõrÝZßÕÚoå�ÖÙõÕõ}Ú�ß�îEåæÞ�ãäãèÖ�Ø¯Ó×ÛZÖ�Þ�ÝZÝZãäÒèå�Þ]Ó×ÒäÚ�à�ÝZßÕÚ û
å�ÖÙõÕõ}Ú�ß�Ú�ß�ß à�îußÕÏZàZõ
Þ�Ñ&ÚoØZÒäóNÖÙØa��Ö�ß}õÕÒäÚ�à�Ú�á�Ó×ÛZÖ � �âá Ú�ÝEÖÙß×Þ]ÓÕÒèàZç�õöëHõöÓ×ÖÙÑ � ÒÔÓ×Û�ÖÿþoÓ×Ö�àAõÕÒèÚ�àZõ
áòÚ�ßDÝZÞ�ß×Þ�ãäãèÖÙã�d}Ú�Ð�åÙÚHÚ�ßÕØZÒäàNÞ]Ó×ÒäÚ�à � ù ÛZÖsÚ�ÓÕÛZÖ�ß1ÝZßÕÚoå�ÖÙõÕõÕÚ�ßlõ}ãèÚ�Ó1Òèõ$Úoå�åÙÏZÝZÒèÖÙØ�Ð/ë�Ó×ÛZÖ�ã_ä�åÅæ
ß4ç¸è
À f ÖÙÓ � Ú�ß
	�â�àAØZÝEÚ�Òèà/ÓrÎHÏZÐAõ}ëoõ}ÓÕÖ�Ñ åæÞ]ßÕØ\Áÿî � ÛZÒèåúÛ~Òäõ ØZÒäõÕå�ÏAõÕõÕÖÙØ�Òäà~ØZÖÙÓ×Þ�Òèã!Òèà~õ}Ö�å4Ó×ÒèÚ�à�ï � C � ù ÛZÖ
k���á¦Ñ&Ö�Ñ&Ú�ß}ë�ÐAÏZõh× ïVì Ù!å�Þ�ãèãäÖ�ØsÓ×ÛZÖ(ß à/éeêÆë�å�Ú�àAàZÖ�å4Ó×õ.ÓÕÛZÖ1Þ4�7î/Ó×ÛZÖ f â�ÎEî/Ó×ÛAÖh� àAÒèÚ�à&Ñ�ÖÙÑ�Ú�ß}ë
å�Ú�à<ÓÕßÕÚ�ãäãèÖÙß%ÀòÓÕÛZßÕÚ�ÏAç�Û � ÛAÒèåúÛ�Þ��ÉÜ?� � ê ÒèõyÞ�åÙå�ÖÙõÕõÕÖÙØ\Á Þ]àZØ~Ó×ÛZÖ%��©�g õ}ÏZÐZõöëHõöÓ×ÖÙÑ �

ù ÛZÖ&ÎoÓ×Þ�ß ù.ûxü ÚVë�Þ�ç�ÖÙßDõÕÒÔÓ×Ö�õ1Þ�ßÕÖ�å�Ú�àZàAÖ�åÙÓÕÖ�Ø�Ó×ÛAßÕÚ�ÏZç�ÛhÓ×ÛZÖ f â�ÎhåæÞ�ß}Ø�Ó×Ú-ÓÕÛZÖ � ßÕåÙÓÕÒèå
àZÖÙÓ û
� Ú�ß
	»îDÞ�á¤Þ]Ó-Ó×ßÕÖÙÖ°àZÖÙÓ � Ú�ß
	Éå�Ú�àZõöÓ×ß}ÏZåÙÓÕÖ�Ø�Ú]á � ßÕå4Ó×Òèå�ß}Ú�ÏAÓÕÖ�ß~åúÛZÒäÝZõ�×ì;�Ù � ��Ú�Ó×ÛSÓ×ÛAÖ � ßÕå4Ó×Òäå
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{¡Òäç�ÏZßÕÖ�ï û ì�� ù ÛZÖ f â�Î~åæÞ]ßÕØ

ßÕÚ�ÏAÓ×ÖÙß&åúÛAÒèÝZõ�Þ�àZØ¢Ó×ÛZÖ¯àZÖ4Ó � Ú�ß¸	aÐEÚ�Þ�ßÕØZõ�Þ�ß}Ö¯Ð!Ö�ÒäàZç°ØZÖ�õ}Òèç�àAÖ�Ø^Þ]àZØGÒäÑ�ÝAãèÖ�Ñ&Ö�à/ÓÕÖ�ØýÞ�õsÝNÞ�ßöÓ
Ú�á7Ó×ÛZÖ�ÎoÓúÞ]ß ù.ûpü Ú£ë�Þ�ç�Ö�ß ÝZßÕÚ0d}Ö�åÙÓ � ù ÛZÖ � ßÕå4Ó×ÒäålàAÖÙÓ � Ú�ß
	¯ÝZßÕÚ��oÒèØAÖ�õ Þ�ãèÚ�õÕõÕãäÖ�õ}õ ÝNÞ]å>	�ÖÙÓ1ßÕÚ�ÏHÓ×ÒèàAç
õ}ëoõöÓ×Ö�Ñ¯î�Þ�åúÛZÒäÖ��oÒèàAç�ï�k���ê3��ë<Ó×Ö�õy©]õÕÖÙå�ÐNÞ�àZØ � ÒäØAÓ×ÛaÚ�à�ÖæÞ�åúÛaãäÒèà'	\��Þ�õ
ÖæÞ�åúÛGÎoÓ×Þ�ß ù.ûxü ÚVë�Þ�ç�ÖÙß
õÕÒÔÓ×Ö$ÛNÞ]õ Ó � Ú&ãèÒäà'	<õbÀ¤Ú�àZÖ$ÒäàZå�Ú�Ñ�ÒäàZçZîoÚ�àZÖ$Ú�ÏAÓÕç�Ú�ÒäàZçÆÁ � ÒÔÓ×Û~Ó×ÛZÖ$àAÖÙÓ � Ú�ß
	»îNÓ×ÛZÖ$ÓÕÚ�ÓúÞ�ãeÞ+��Þ]ÒèãñÞ]ÐZãèÖ
àZÖ4Ó � Ú�ß¸	°ÐNÞ�àZØ � ÒäØAÓ×Û�áòÚ�ßlÞ¯õ}ÒèàZç�ãèÖsõÕÒÔÓ×ÖsÒèõ C ì4��ê¨��ë<ÓÕÖ�õ>©XõÕÖ�å � ù ÛZÖ&á¤ÞXÓlÓÕßÕÖÙÖ�Ó×Ú�ÝEÚ�ãäÚ�ç�ëhÝZßÕÚ û
�oÒèØZÖÙõlÞ�ÛAÒèç�Û�ÐZÒäõÕÖÙåÙÓ×ÒäÚ�à°ÐNÞ�àZØ � ÒèØAÓÕÛ�Þ�àAØ�ß}Ö�ØZÏAàZØNÞ�àZå4ë�îuÓ � Ú¯ÛZÒäç�ÛZãäëhØZÖ�õ}ÒèßÕÞ�ÐZãèÖ
áòÖæÞ]ÓÕÏZßÕÖÙõ'áòÚ�ß
Ó×ÛAÒèõ�ÝZß}Ú d}Ö�å4Ó �

ÑÓÒ�í î ï � ð�ñ��'��ñ����?$

ù ÛZÖ f ÖÙÓ � Ú�ß¸	�â,àZØAÝEÚ�Òäà/Ó$ÎHÏAÐZõ}ëoõ}ÓÕÖ�Ñ¯îeÚ�ß f â�Î!îEÒäõrØAÖ�õÕÒäç�àZÖÙØ�Ó×Ú�Ñ-Þ]àNÞ�ç�Ö$Ó×ÛAÖb�]Þ�ß}ÒèÚ�ÏZõyåÙÚ�Ñ û
Ñ ÏZàAÒèåæÞXÓ×ÒèÚ�àZõ'Ñ�ÖÙåúÛNÞ�àZÒäõÕÑ&õlÝAßÕÚ��oÒèØZÖÙØ�Ó×Ú�Ó×ÛZÖ�ÏZõÕÖÙß�Ð/ë°Ñ&ÖæÞ�àZõ
Ú�á�Þ]ØZØZßÕÖÙõÕõ
õÕÝNÞ�åÙÖ-Ñ�Þ�ÝZÝZÒäàZç �
ù ÛZÖÙßÕÖ�Þ�ßÕÖhõÕÖ���Ö�ßÕÞ�ã$å�Ú�Ñ&Ý!Ú�àZÖ�à/ÓÕõ~Ú�á'àZÚ�ÓÕÖ4�3ÓÕÛZÖ f â�Î§é.Ú�ß}ÖNÀ¤Ú�ß f â�ÎÉåúÛZÒèÝ\ÁÿîrÓÕÛZÖ�õÕÖÙß¸�oÒèåÙÖ
ÝZß}ÚHåÙÖ�õÕõ}Ú�ß�î��]Þ�ß}ÒèÚ�ÏZõ�Îx� � ê�õ�î!Þ�àAØ¯ÓÕÛZÖ'àZÖÙÓ � Ú�ß
	~Òäà/Ó×Ö�ßöá¤Þ�å�Ö �

ï+i



ù ÛZÖ�ã_ä�åÃò�ó çyô4îqÞ-õ}Ñ-Þ]ãèã � Î��öé1îEÒèõ1Þ-å�ÏZõöÓ×Ú�Ñ ãèÚ�ç�ÒèålØZÖ�õ}Òèç�à � ÛZÒèåúÛ�ÝZß}Ú��HÒäØZÖ�õ1ÛNÞ�ßÕØ � Þ�ß}Ö
õÕÏAÝZÝEÚ�ß}Ó&áòÚ�ß Ó×ÛZÖ¯ÝNÞ�ßÕÞ�ãèãäÖ�ã�å�Ú�Ñ&Ñ ÏZàZÒäåæÞ]ÓÕÒèÚ�àAõ�áòÏZàZå4Ó×ÒèÚ�àZõsßÕÖ�ô<ÏZÒäßÕÖÙØÉÐ/ëGÎoÓúÞ]ß ù.ûpü Ú£ë�Þ�ç�Ö�ß � ù Ú
Ñ&Ö�ÖÙÓ¡Ó×ÛZÖ ç�Ú/Þ�ãoÚ�á»Ö��&å�ÒäÖ�à/Ó�å�Ú�Ñ�Ñ ÏAàZÒèå�Þ]Ó×ÒäÚ�àqî£Ó×ÛZÖ f â�Î�é.Ú�ßÕÖ ÒäÑ�ÝAãèÖ�Ñ&Ö�à/ÓÕõ7Ñ�Þ�à/ë�Ú]áNÓ×ÛZÖ�Ñ&Ú�õ}Ó
å�Ú�Ñ�Ñ&Ú�àsáòÏZàZåÙÓÕÒèÚ�àAõ.ØZÒäßÕÖ�å4Ó×ãÔësÒèà-ÛZÞ�ßÕØ � Þ�ß}Ö4�AÒäà-Ú�ß}ØZÖ�ß�Ó×Ú
ÝZßÕÚ��oÒèØZÖrÓ×ÛZÖ_�NÖ4þHÒäÐZÒèãäÒäÓ>ë�ß}Ö�ô<ÏZÒèß}Ö�Ø-ÓÕÚ
ÒèÑ&ÝZãäÖ�Ñ&Ö�à/Ó/��Þ]ßÕÒèÚ�ÏZõ.åÙÚ�Ñ�Ñ�ÏZàZÒèå�Þ]Ó×ÒäÚ�àZõ�ÝZß}Ú�Ó×Úoå�Ú�ãäõ�î<Ó×ÛZÖ$é.Ú�ßÕÖDÒäõ�å�Þ�ÝNÞ�ÐAãèÖ1Ú]áuÒèà/Ó×ÖÙß×Þ�å4Ó×ÒèàAç � ÒäÓÕÛ
Ó×ÛAÖlõ}Ö�ß��HÒäå�ÖlÝZßÕÚoå�ÖÙõÕõ}Ú�ß�Ó×ÚsÛNÞ�àZØAãèÖ'å�Ú�Ñ&ÝZãäÖ4þ~Ú�ß�ÏZà<ÏZõÕÏNÞ]ãgÚ�ÝEÖÙß×Þ]ÓÕÒèÚ�àZõ �

ù ÛZÖ f â�Î3é.Ú�ßÕÖsÒèõDáòÏZßöÓ×ÛZÖÙß'ØZÒ*�oÒèØAÖ�Ø°Òèà/Ó×Ú�ÓÕÛZßÕÖÙÖsõÕÖ�å4Ó×ÒäÚ�àZõ��$ÓÕÛZÖ&Þ��¿�.ÏZõ%�>à/Ó×ÖÙß}á¤Þ�åÙÖ��ràZÒäÓ
À
ß é�õ�öqÁ4îEÓÕÛZÖ õ
�¿�.ÏZõ?�>à/Ó×ÖÙß}á¤Þ�åÙÖÓ� àZÒÔÓ=À÷ë>é�õ�öqÁ Þ�àZØ�ÓÕÛZÖ f â�Î°é�Ó×ß}ã7À�ò]øtçvùØÁ � ù ÛZÖsÞ��#�z�ÍÞ]àZØ
õy���z�ªÛNÞ]àZØZãèÖlÞ�ãäãqÒèà/ÓÕÖ�ß×Þ]åÙÓ×ÒäÚ�à � ÒäÓÕÛ�ÓÕÛZÖlÑ�ÖÙÑ�Ú�ßöë�ÐZÏAõÕõÕÖÙõ1Ú�á7Ó×ÛZÖ
Þ��^Þ]àZØ�õ
�7�»ÓÕÛZÖ'ØZÖÙÓ×Þ�Òèãäõ�Ú�á
Ó×ÛAÖ�õÕÖ�õÕÖÙåÙÓÕÒèÚ�àZõuÒäõqå�Ú�à/Ó×Þ�ÒèàZÖÙØ
Òäà$Ó×ÛZÒäõqÓ×ÛZÖÙõÕÒèõ � ù ÛAÖ é�ÓÕßÕã�Ñ&ÚHØAÏZãèÖ�ÒäõjßÕÖÙõÕÝ!Ú�àZõÕÒäÐZãèÖ�áòÚ�ßjÒèà/Ó×ÖÙß×Þ�å4Ó×ÒèàAç
� ÒäÓÕÛ�Ó×ÛZÖ_õyéeêÆë4î�Þ�àsÒèà/Ó×ÖÙßÕàNÞ�ã'k4i�Ð�ØNÞ]Ó×Þ$ÐZÏZõ � ÛZÒèåúÛsåÙÚ�àZàZÖÙåÙÓ×õ�Ó×ÛAÖ f â�Îsé.Ú�ßÕÖ�Ó×ÚDÓÕÛZÖrÞ/Îx� � ê3î
õúÎ�� � ê Þ�àZØ�àZÖ4Ó � Ú�ß¸	°Òèà/Ó×ÖÙß}á¤Þ�åÙÖ � é�Ó×ßÕã�Þ�ãäõÕÚ�å�Ú�à<Ó×Þ�ÒèàAõlÑ&Ú�õöÓ
Ú]á�ÓÕÛZÖ�ÚöÚ4�&å�ÒñÞ]ã Û f â�Î�õ}Ó×Þ]Ó×Ö]î
ÒèàAå�ãèÏAØZÒèàZç°Ó×ÛAÖhõ}Ó×Þ]Ó×ÏAõ-Ú�á'Þ]ãèãyÑ�ÖÙõÕõÕÞ�ç�Öhô<ÏZÖÙÏZÖ�õ��1Ó×ÛAÖ��#�z�rõ�å�Ú�à/Ó×Þ�ÒèàýÓ×ÛZÖÙÒèß&Ú � àÉõ}ÓúÞXÓ×Ö�Þ]àZØ
õÕÛZÞ�ØZÚ � ÖÙØ¨��ÖÙßÕõ}ÒèÚ�àZõyÚ�á7å�ÖÙß}Ó×Þ�Òèà�Ñ&Ö�õÕõÕÞ�ç�Ö'ô<ÏZÖ�ÏAÖ�Ý!Ú�Òèà/Ó×ÖÙßÕõ �

ù ÛZÖ�õ}Ö�ß¸�oÒäå�Ö�ÝZß}ÚHåÙÖ�õ}õÕÚ�ßÙî,Ú�ßÓë>à�îgÒèõ
Þ��7Ú � Ö�ß
��é�k��4i � ÛZÒèåúÛaÝAßÕÚ��oÒèØZÖÙõc�NÖÿþAÒäÐZãèÖ-Þ�àZØ�Öÿþ û
Ó×ÖÙàZØZÒäÐZãèÖ�õ}ÏZÝZÝ!Ú�ß}Ó$áòÚ�ßDÓÕÛZÖ f â�Î�é.Ú�ßÕÖ � ù ÛZÖsõy��Ú�ÐAõÕÖ�ß���ÖÙõ�Þ�ãäã,Þ��vÑ�ÖÙÑ�Ú�ßöë�Þ]å�å�ÖÙõÕõ}Ö�õ
ÓÕÚ¯Þ�à
Þ�ØZØAßÕÖ�õ}õ ßÕÖÙç�ÒèÚ�à-åæÞ]ãèãèÖÙØ2ë>àÃå-ô1çvú�û:æ>ô
èBå�üxß6æ>ô1�<ÒäÓ�Òèõ�Þ�ãäõÕÚ Þ]ÐZãèÖyÓ×Ú
Ú�ÐZõÕÖÙß¸��Ö'Þ�àZØ�Ñ&ÚHØAÒäá ësÞ�ãäã f â�Î
é.Ú�ß}Ö�õöÓúÞ]ÓÕÖ�î7Þ�àZØ�å�Þ�à�ÒäàZÒäÓÕÒñÞ]ÓÕÖ�Ó×ßÕÞ�àZõÕÞ�åÙÓÕÒèÚ�àZõ'Ú�à°Ó×ÛAÖ-Þ���Ñ&Ö�Ñ&Ú�ßöë�ÐZÏZõlÓ×ÛZß}Ú�ÏZç�Û°Ó×ÛAÖ-Þ����z�
À¤õ}Ö�Ö ÎHÖ�å4Ó×ÒèÚ�à�ì � ì � C Á � ù ÛZÖ�õ}Ö�áòÖæÞ]ÓÕÏZßÕÖÙõ1Þ]ßÕÖlÖ4þoÓ×ß}Ö�Ñ&Ö�ãäë��ZÖ4þHÒèÐZãäÖ�î!Þ�àZØ � ÒèãäãqÐEÖlÏZõ}Ö�ØhÓÕÚ�ÒäÑ�ÝZãäÖ û
Ñ&Ö�à/Ó�åÙÚ�ÛZÖÙßÕÖ�à/Ó�õÕÛNÞ�ß}Ö�Ø3Ñ�ÖÙÑ�Ú�ßöë�ÝZß}Ú�Ó×Úoå�Ú�ãäõ'Þ�àZØ3àZÚ�à û ßÕÖ�õ}ÒèØZÖÙà/Ó�Ñ&Ö�õ}õ×Þ�ç�Ö&ô<ÏZÖ�ÏAÖ�õ � ù ÛZÖ&õy�
ÒèõyåÙÚ�àZàZÖÙåÙÓ×ÖÙØhÓ×ÚsÓ×ÛAÖ f â�Î�é.Ú�ßÕÖlÐ/ë~Ó×ÛZÖck���áªÐZÏAõ å�Þ�ãèãäÖ�Ø~Ó×ÛZÖBë>à/éeê@ë1�EÞ�ê¨��é1ï��@;sÑ�ÖÙÑ�Ú�ß}ë
å�Ú�à<ÓÕßÕÚ�ãäãèÖÙß%× ï�ï�ÙgÞ�ãèõ}Ú�ãèÒäÖ�õ�Ú�à~Ó×ÛAÖlÐAÏZõ1Þ]àZØ¯Þ�ãèãäÚ � õyÞ]å�å�ÖÙõÕõyÓ×Ú�Ó×ÛAÖlõ
�SÜ?� � ê �

ù ÛZÖ(ß�å'ý7þ�ÿ Þ�àZØ�ëvå'ýÇþ�ÿ"ÝZßÕÚ��oÒèØZÖyõöÓ×Ú�ßÕÞ�ç�Ö�õÕÝZÞ�å�ÖyáòÚ�ß,ßÕÖÙõÕÒäØZÖ�à/Ó�Ñ�ÖÙõÕõÕÞ�ç�Öyô<ÏZÖ�ÏZÖÙõ.Ú�á!Ó×ÛAÖ
Þ��GÞ�àZØ�õy�Éß}Ö�õ}ÝEÖÙåÙÓ×Ò���ÖÙãäëS�ZÓ×ÛZÖ4ë�Þ�ß}Ö'Þ�ãèõ}Ú�ÏZõÕÖÙØ¯ÓÕÚ&ÝZÞ�õÕõ�ØNÞXÓúÞ�ÐEÖ4Ó � ÖÙÖ�à¯Ó×ÛZÖDÓ � Ú-Þ]àZØ~Ó×ÚsßÕÖ�Þ�Ø
f â�Î~é.Ú�ß}ÖDõ}Ó×Þ]Ó×Ö � ù ÛZÖ�õ}Ö'Þ�ßÕÖ ØZÏNÞ�ã û Ý!Ú�ß}ÓÕÖ�Ø�õ}ëoàZåúÛZß}Ú�àZÚ�ÏZõrÎ�� � ê�õ��ZÚ�àZÖDÝ!Ú�ß}Ó.Òèõ�Þ]ÓÕÓ×Þ�åúÛZÖ�Ø�ÓÕÚ
Ó×ÛAÖ�ßÕÖÙãèÖ1��Þ]à<Ó�k���áªÐZÏAõDÞ�àZØhå�Ú�à/Ó×ß}Ú�ãèãäÖ�Ø¯Ð/ë¯ÓÕÛZÖc�#�z�
î � ÛZÒèãäÖ$Ó×ÛZÖ
Ú�Ó×ÛZÖÙß Ý!Ú�ßöÓ1Òäõ ÞXÓÕÓúÞ]åúÛZÖ�ØhÓÕÚ
Ó×ÛAÖb�z��ÏZõrÞ�àZØ¯Ú�ÝEÖÙß×Þ]ÓÕÖ�Ø¯Ð/ë¯é�Ó×ß}ã �

ù ÛZÖ)æ1ù å'ýÇþ�ÿ ÒèõlÞ¯õ}ÝEÖÙå�ÒèÞ�ã�Îx� � ê ÏZõ}Ö�Ø�ÓÕÚ�õöÓ×Ú�ß}Ö�å�Þ�åúÛZÖ�ãèÒèàAÖ�õ}ÓúÞXÓ×ÏZõ���Ó×ÛZÒäõ
Þ]ãèãèÚ � õ$Ó×ÛAÖ
f â�Îýé.Ú�ßÕÖ�ÓÕÚ°ÛNÞ�àZØZãäÖ�ßÕÖÙô<ÏZÖ�õöÓ×õsáòÚ�ß�ßÕÖÙõÕÒèØAÖ�à/Ósç�ãèÚ�ÐNÞ�ã.Ñ&Ö�Ñ&Ú�ßöë�ÒäàaÛNÞ�ßÕØ � Þ�ß}Ö � ÒäÓ×ÛAÚ�ÏAÓ�Ó×ÛAÖ
Ú���ÖÙßÕÛZÖ�Þ�ØhÚ�á7õy�^Òäà/Ó×Ö�ßÕÞ�åÙÓÕÒèÚ�à �

ï0;



ù ÛZÖ�àZÖ4Ó � Ú�ß¸	�Òäà<ÓÕÖ�ßöá¤Þ�å�Ö]î�ÒèàZåÙãèÏZØAÒèàZçrÓ×ÛZÖ ��� ö���ý � ö-Þ]àZØ Ó×ÛZÖÇþ�çyæ1ø û:æ�õ���øzô1ç	��ß6æ>ô4î]Òèõ¡ÏAõÕÖ�Ø ÓÕÚ
ÝZß}Ú0�oÒäØZÖ$éÇ��éÉå�Þ�ãèåÙÏZãñÞXÓ×ÒèÚ�à\©]åúÛZÖÙå>	oÒäàZçZî<å�Ú�Ñ�ÝZß}Ö�õ}õÕÒèÚ�à\©]Ö4þHÝNÞ]àZõÕÒäÚ�à�Þ�àAØ�Ö�ãäÖ�åÙÓÕßÕÒäåæÞ�ãNåÙÚ�à@��Ö�ß}õÕÒäÚ�àZõ
Ð!ÖÙÓ � Ö�Ö�à�Ó×ÛZÖ%�z�.ÏZõrÞ�àAØ¯ÓÕÛZÖ � ßÕå4Ó×Òäå$àZÖÙÓ � Ú�ß
	~ÒÔÓ×õ}Ö�ãäá �

ÑÓÒ�
 � �°�'+���+Äð )h���£�£	��

ù ÛZÒäõDåúÛNÞ�ÝAÓÕÖ�ß$ÛNÞ]õ$ÝZßÕÖÙõÕÖ�à/ÓÕÖ�Ø3Þ�ÐZßÕÒäÖÙá�ÐNÞ�å>	<ç�ß}Ú�ÏZàZØ°Ú�á,ÓÕÛZÖ�ÛZÒèõöÓ×Ú�ßöëhÚ]á�ÝZÞ�ß×Þ�ãäãèÖÙãgåÙÚ�Ñ&ÝZÏAÓ×ÒäàZçZî
ÝZß}Ú0�oÒäØZÖ�ØhÞ&ÐZß}ÒèÖ4á,Þ�ß}åúÛZÒäÓÕÖ�åÙÓÕÏZß×Þ]ãjÚ0��Ö�ß��HÒäÖ � Ú�á7Ó×ÛZÖ�ÎoÓ×Þ�ß ù.ûxü ÚVë�Þ�ç�ÖÙßrÝAßÕÚ d}ÖÙåÙÓ ç�Ú/Þ�ãäõ Þ]àZØ�ÐZÞ�õÕÒäå
Þ�ß}åúÛZÒäÓÕÖ�åÙÓÕÏZßÕÖ]î»Þ�àZØ¯ØZÖ�õ}å�ß}ÒèÐ!Ö�Ø�Þ]Ó ÞB��Ö�ßöë�ÐNÞ�õÕÒäå$ãèÖ1��Ö�ãjÓÕÛZÖ'ç�Ú/Þ�ãäõ Ú�ágÓ×ÛZÒäõ�ßÕÖ�õ}ÖæÞ�ß}åúÛ �

é.ÛNÞ�ÝAÓÕÖ�ß ìlÖ4þHÝNÞ]àZØZõ.Ú�à�Ó×ÛAÖ�õÕÖ1ç�Ú/Þ�ãäõ�Ð/ësØZÖÙõÕåÙßÕÒèÐAÒèàZçlÓ×ÛZÖ õÕÝ!Ö�å�ÒÔóNåyáòÏZàZåÙÓÕÒèÚ�àZÞ�ãèÒÔÓ>ë ßÕÖÙô<ÏZÒèß}Ö�Ø
Ú�ájÓÕÛZÖ?�#�z�rõ�îZÒäàZå�ãäÏZØZÒèàAç Þ ãèÒäõ}Ó�Ú�ágÞ�ãäãEÒäàZÝZÏAÓ Þ�àZØ~Ú�ÏAÓÕÝZÏAÓ�õ}Òèç�àZÞ�ãèõÙîoÓÕÛZÖDõÕÏAÝZÝEÚ�ß}Ó�ÝZß}Ú��HÒäØZÖ�Ø�áòÚ�ß
�]Þ�ßÕÒäÚ�ÏZõ Þ�ØZØZß}Ö�õ}õ1õÕÝZÞ�å�ÖÙõ$Þ�àZØhÓÕß×Þ�àAõ×Þ�å4Ó×ÒèÚ�à�Ó>ëoÝEÖÙõ�î!Ó×ÛZÖ�Þ�å�åÙÖ�õÕõDÞ�àZØhÏAõÕÖ Ú�á¡Ó×ÛZÖ Îx� � ê�õDÞ]àZØ
Ó×ÛAÖ
Þ4�#�z�c, õrÞ�ÐZÒèãäÒäÓ>ë&Ó×ÚsõÕÖÙß¸��Ö�Þ�õyÑ�Þ�õ}ÓÕÖ�ß�Ú�á7Ó×ÛZÖlÞ��/�.ÏAõ �

é.ÛNÞ�ÝAÓÕÖ�ß}õ C Þ�àZØ)i�ØZÖÙõÕåÙßÕÒèÐ!ÖsÓ×ÛZÖ&ÒèÑ&ÝZãèÖÙÑ�ÖÙà/ÓúÞ]ÓÕÒèÚ�à�Ú]á.Ó×ÛAÖ&áòÏZàAåÙÓ×ÒäÚ�àNÞ�ãäÒäÓ>ë�Ú�á.ÓÕÛZÖ9�#�z� õ��
Ó×ÛAÖ�õÕÖhÒèàZåÙãèÏZØZÖÙõ-Þ�ØZÖ�õ}å�ß}ÒèÝAÓÕÒèÚ�àGÚ�áDÓ×ÛAÖ¯áòÏZàAåÙÓ×ÒäÚ�àNÞ�ãyÑ&ÚHØAÏZãèÖÙõ � ÒÔÓ×ÛZÒäàÉÖ�Þ�åúÛ¯�#�z�lî�ÓÕÛZÖhõöÓúÞ]ÓÕÖ
Ñ�Þ�åúÛZÒèàAÖ�õ ß}Ö�õÕÝ!Ú�àZõ}ÒèÐZãäÖ1áòÚ�ß�ÖæÞ�åúÛ~áòÏZàZå4Ó×ÒäÚ�àqîHÓÕÛZÖ$õ}ëoõöÓ×Ö�Ñ ßÕÖ�ç�Òèõ}ÓÕÖ�ß}õ�Þ�àZØ~Ú�ÓÕÛZÖ�ß�Òäà/Ó×Ö�ß}àNÞ�ã!õ}Ó×Þ]Ó×Ö]î
Þ�àZØ�ÓÕÛZÖ�Ó×ÒäÑ�ÒäàZç¯ßÕÖ�ô<ÏZÒäßÕÖÙÑ�ÖÙà<ÓÕõ áòÚ�ß Òäà<ÓÕÖ�ßÕÞ�åÙÓÕÒèÚ�à � ÒÔÓ×Û�ÓÕÛZÖ�ê¨��é1ï��@;�Þ�àAØK� àZÒäÚ�àaÑ�ÖÙÑ�Ú�ß}ë
å�Ú�à<ÓÕßÕÚ�ãäãèÖÙßÕõyÞ�àZØ~ÓÕÛZÖ?��Þ]ßÕÒèÚ�ÏZõrÎx� � ê�õ �

é.ÛNÞ�ÝAÓÕÖ�ß�; ØAÖÙÓúÞ]ÒèãèõgÓ×ÛZÖ.Ñ�Ö4Ó×ÛZÚoØZÚ�ãäÚ�ç�ë'ÏZõ}Ö�Ø�Ó×Ú���Ö�ß}Òäá ëlÓ×ÛZÖ áòÏZàAåÙÓ×ÒäÚ�àNÞ�ãäÒäÓ>ë$Ú]á!ÓÕÛZÖ ØZÖÙõÕÒäç�à-�/ÒäÓ
� Òèãäã/ÒèàZØAÒèåæÞXÓ×Ö�Ó×ÛZÖ.Þ�Øx�]Þ�à/ÓúÞ�ç�Ö�õ�Þ]àZØ�ØZÒ��&å�ÏZãÔÓ×ÒèÖÙõgáòÚ�ÏZàZØ � ÒÔÓ×Û
ÓÕÛZÒèõgÑ&ÖÙÓ×ÛAÚHØZÚ�ãèÚ�ç�ë�îXÞ�àZØ ÒäàZØZÒèå�Þ]Ó×Ö
Þ�ß}ÖæÞ�õyÚ�ágáòÏAÓ×ÏAßÕÖ'å�Ú�àAå�Ö�ß}à �

{¡ÒèàZÞ�ãèãÔë�îNé.ÛZÞ�ÝAÓ×ÖÙß�kså�Ú�àZå�ãäÏZØZÖ�õyÓ×ÛAÖ'ÓÕÛZÖ�õ}Òèõ � ÒäÓÕÛ�åÙÚ�Ñ�Ñ&Ö�à/Ó×Þ�ß}ë-Ú�à¯ÓÕÛZÖlå�Ú�à/Ó×ß}ÒèÐZÏHÓ×ÒèÚ�àZõ�Ú�á
Ó×ÛAÒèõrßÕÖ�õ}ÖæÞ�ß}åúÛ�Ó×ÚsÓ×ÛZÖ�Þ�ÏAÓÕÛZÚ�ß�, õrÏZàZØZÖÙßÕõ}Ó×Þ�àZØZÒäàZç�Ú�á�ÝNÞ�ß×Þ]ãèãèÖÙãjÞ�ß}åúÛZÒäÓÕÖ�åÙÓÕÏZßÕÖ � �>àZå�ãäÏZØZÖ�ØhÒèà�Ó×ÛZÒäõ
åúÛNÞ�ÝHÓ×Ö�ß Þ�ßÕÖ1áòÏHÓ×ÏZß}Ö � Ú�ß
	sÓ×Ú Ð!ÖDØZÚ�àZÖ1ÒäàÆ��Ú�ã*�oÒäàZç
ÓÕÛZÖDØZÖÙõÕÒèç�à�ØZÖ�õ}å�ß}ÒèÐ!Ö�Ø�ÛZÖ�ß}Ö�Òäà~Þ�àZØ�õ}ÝEÖÙå�ÒÔóNå
ÒèàAõÕÒèç�Û<ÓÕõ�Ú�ÐAÓ×Þ�ÒèàZÖÙØ~áòßÕÚ�Ñ"Ó×ÛZÒäõrØAÖ�õÕÒäç�à �

ï�k



D Ê º~Ë HKJ ¶ �


 Í�� ³ µ F Ï H ± EIF º¥¼ ± H��

ù ÛZÒäõ.åúÛNÞ�ÝHÓ×Ö�ß�ØZÖÙÓ×Þ�Òèãäõ,Ó×ÛZÖráòÏZàZåÙÓÕÒèÚ�àZÞ�ãèÒÔÓ>ë�Ú�áqÓÕÛZÖh�#�z�rõ ��� ãäÓ×ÛAÚ�ÏZç�Û&Ó×ÛZÖráòÏZàZåÙÓÕÒèÚ�àAõ�õ}ÏZÝZÝ!Ú�ß}ÓÕÖ�Ø
Ð/ëhÓÕÛZÖ Ó � Ú3�#�z�rõ$Ú0��Ö�ß}ãñÞ�Ý°å�Ú�àZõÕÒäØZÖ�ßÕÞ�ÐZãäë�îeÓ×ÛAÖÙë � Òäãèã7ÐEÖ ØAÖ�õÕåÙßÕÒäÐEÖÙØ3õ}Ö�ÝNÞ�ßÕÞ]Ó×ÖÙãäë�ÛZÖ�ß}ÖsÒèà�Ó×ÛAÖ
Òèà/ÓÕÖ�ßÕÖÙõ}ÓrÚ�á7ßÕÖ�Þ�ØNÞ�ÐZÒäãèÒÔÓ>ë �

â�Þ�åúÛK�#�z� õ}Ö�å4Ó×ÒèÚ�à�ÐEÖÙç�ÒèàAõ � ÒäÓÕÛ�Ó×ÛAÖ-ØZÖ4óNàZÒäÓÕÒèÚ�à3Ú�á ÓÕÛZÖ�Òèà/ÓÕÖ�ß}á¤Þ]å�Ö�õ
ÐEÖ4Ó � ÖÙÖ�àaÓ×ÛAÖ��#�z�
î
Ó×ÛAÖ�õy�¦Ú�ß$Þ���ê¯Ö�Ñ&Ú�ß}ë¨�.ÏZõÙîqÓ×ÛZÖ&Îx� � ê¯õ
Þ]àZØ�Ó×ÛZÖ�ß}Ö�Ñ�Þ�ÒèàAØZÖ�ßDÚ]á�ÓÕÛZÖ f â�Î°é.Ú�ß}Ö � f Ö4þoÓ�î
Ó×ÛAÖ Þ]ØZØZßÕÖÙõÕõ�õÕÝNÞ�åÙÖ Ñ�Þ�ÝZÝAÒèàZçDáòÚ�ß�ÓÕÛZÖ1ê�Ö�Ñ&Ú�ß}ëB�.ÏZõ�Þ�àZØsÓ×ÛZÖ Þ�ÝZÝAßÕÚ�ÝZß}ÒñÞ]ÓÕÖ�ßÕÖÙõÕÝ!Ú�àZõÕÖÙõ.Ð/ë�Ó×ÛAÖ
�#�z�ÍÞ�ß}Ö�ç�Ò*��Ö�à � {¡ÒèàNÞ]ãèãäë�îeÒäà<ÓÕÖ�ß}àNÞ�ã�åÙÚ�Ñ�Ñ�Þ�àZØAõDÒèõ}õÕÏZÖÙØ3Ð/ë�Ú�ÓÕÛZÖ�ß f â�Î�é.Ú�ßÕÖsÑ�ÚoØZÏZãäÖ�õ$Þ]àZØ
Ó×ÛAÖlÖÿþHÝEÖÙåÙÓ×ÖÙØhß}Ö�õÕÝ!Ú�àZõ}Ö�õ1Þ�ßÕÖ'ØZÖ4ÓúÞ�ÒäãèÖ�Ø �

ù ÛZÖDÖÙÑ�ÝZÛZÞ�õÕÒäõ�Ú�áeÓ×ÛZÒäõ�åúÛNÞ]ÝAÓ×ÖÙß.Òèõ�Ú�à-ÓÕÛZÖj�]Þ�ß}ÒèÚ�ÏAõ�áòÏAàZåÙÓÕÒèÚ�àZõ � ÛZÒèåúÛ�Þ�ßÕÖrõÕÏZÝAÝEÚ�ßöÓ×ÖÙØqîAàZÚ]Ó
Ú�àaÓ×ÛAÖ¯Ñ&Ö�åúÛZÞ�àZÒèõ}Ñ�õ�ÏAõÕÖ�ØýÓ×Ú°õÕÏAÝZÝEÚ�ß}ÓsÓ×ÛZÖÙÑ � é.ÛZÞ�ÝAÓ×ÖÙßÕõ C Þ�àZØNi°å�Ú�à/ÓúÞ]ÒèàaÓ×ÛZÖ�ØZÖ4ÓúÞ�ÒäãèÖÙØ
ÒèÑ&ÝZãäÖ�Ñ&Ö�à/ÓúÞ]ÓÕÒèÚ�à�Ú�ágÓ×ÛZÖ'õy���z� Þ�àAØhÞ����z��ßÕÖ�õ}ÝEÖÙåÙÓÕÒ*��ÖÙãäë �

� õÕÏZÑ&Ñ-Þ]ß}ëDÚ]áAÓ×ÛAÖ/�]Þ�ß}ÒèÚ�ÏAõjÛNÞ�ßÕØ � Þ�ß}Ö�å�Ú�Ñ&ÝEÚ�àZÖ�à/Ó×õuÒäõgç�Ò*��ÖÙà
Òäà
ÎHÖ�å4Ó×ÒèÚ�àZõ�ï � ì�Þ�àAØ�ï � C � �>à
Þ�ØZØAÒäÓ×ÒäÚ�àqî£Ó×ÛAÖ ÎoÓ×Þ�ß ù.ûxü Ú£ë/Þ�ç�ÖÙß�A Þ�ßÕØ � Þ�ß}Ö.â,àZç�ÒèàZÖÙÖ�ßÕÒäàZç1ÎHÝEÖÙå�ÒÔóNåæÞ]ÓÕÒèÚ�à�× ï�ÙHÞ�àZØlÓ×ÛZÖ(Ú×ê�ÖÙõÕõ×Þ]ç�Ö
�¡Þ]õÕõÕÒäàZçhÎHÏZÝZÝ!Ú�ß}ÓlÚ�à3ÎoÓ×Þ�ß ù.ûxü Ú£ë/Þ�ç�ÖÙß Û Ñ�ÖÙÑ�Ú)× ì Ù�ÝZß}Ú��HÒäØZÖsÞ�ÛZÒèç�ÛAÖ�ß û ãèÖ1��Ö�ã¡ÝEÖÙßÕõÕÝ!Ö�å4Ó×Ò���Ö&Ú�à
Ó×ÛAÖ ü Ú£ë�Þ�ç�Ö�ßyÝZß}Ú d}Ö�å4Ó Þ�àZØ¯Ñ-Þæë~ÛZÖÙãèÝ~Ó×ÚsÝZÏHÓrÓÕÛZÒèõ ÓÕÛZÖ�õ}ÒèõyÒèà�åÙÚ�à/Ó×Ö4þoÓ �

Ý�Ò�Ñ +�( ��2 ��)�	�0r�����-	°
&�£�4�e#

ù ÛZÖ�õy���z� Òäõ�ßÕÖÙõÕÝ!Ú�àZõÕÒäÐZãèÖ�áòÚ�ß�ÛNÞ�àZØZãäÒèàZçhÐZÏZõ�Ó×ßÕÞ�àZõ×Þ]åÙÓ×ÒäÚ�àZõ�ÒäõÕõÕÏAÖ�ØýÐ<ë�Ó×ÛZÖ�õy�¤À¤ÒèàAå�ãèÏAØZÒèàZç
å�Ú�à<ÓÕßÕÚ�ãjÚ]á¡Ó×ÛAÖlõ×Îx� � ê Ý!Ú�ßöÓ Ú�à�ÓÕÛZÖlõy�/�.ÏZõyÁ1�!ÒäÓrÞ�ãäõÕÚsßÕÖ�Þ�åÙÓÕõyÓÕÚ-ÞsõÕÑ�Þ�ãäãeõÕÖ4Ó1Ú]á�å�Ú�Ñ�Ñ�Þ�àZØZõ

ïVí



ÎHÒäç�àNÞ�ã f Þ�Ñ&Ö ÜDÒèßÕÖÙåÙÓÕÒèÚ�à ÎHÒ.ÐÙÖ é.Ú�Ñ�Ñ&Ö�à/Ó×õ
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õ
�/�.ÏZõúÎoÚ�á Ó>�yÖ�õ}ÖÙÓ � ïæÐ ÎHÚ�á Ó_�yÖ�õ}ÖÙÓ
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ù Þ�ÐZãäÖlì � ï4�,õy�#�z� û õy�/�.ÏAõ��>à/Ó×ÖÙß}á¤Þ�åÙÖ
Òèõ}õÕÏZÖÙØ�Ð/ë~ÓÕÛZÖ
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� ãäã�õ}Òèç�àNÞ]ã.ØZÒäßÕÖ�å4Ó×ÒäÚ�àZõ Þ]ßÕÖ�ØZÖÙõÕåÙßÕÒèÐ!Ö�Ø � ÒÔÓ×Ûaß}Ö�õÕÝ!Ö�å4Ó�Ó×Ú�ÓÕÛZÖ�õy���z�
î�Ò � Ö � Ú¸� Û Ñ&ÖæÞ�àZõ Þ�à
ÒèàAÝZÏAÓ�Ó×Ú�ÓÕÛZÖ'õy�#�z� �
���cmBWX�BP�QqR��ÆT��âr�Y��
ù ÛZÖ�õy�/�.ÏZõ��>à/Ó×ÖÙß}á¤Þ�åÙÖ.ÒèàAå�ãèÏAØZÖ�õgÞ�ãäã�Ú�áHÓ×ÛZÖ�õÕÒäç�àNÞ�ãäõjßÕÖÙãèÖ��]Þ�à/ÓuÓ×ÚyÓ×ÛAÖ�õ
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Ó×Ú¯Ó×ßÕÞ�àZõ×Þ]åÙÓ×ÒäÚ�àZõ
Ú�à�Ó×ÛAÖ-õy�/�.ÏAõsÞ�å�åÙÚ�ßÕØZÒäàZç�ÓÕÚ�k�� á´ÐZÏZõ
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Ú�á�Ó×ÛZÖ�ê¨��é1ï���;�Ñ&Ö�Ñ&Ú�ß}ëhå�Ú�à/ÓÕßÕÚ�ãäãèÖ�ß � ù ÛZÖ&õÕÒäç�àNÞ�ãäõDÒèàAå�ãèÏAØZÖ�Ø°Òèà�ÓÕÛZÒèõ$ç�ß}Ú�ÏZÝ3Þ�ßÕÖ�ãäÒèõöÓ×Ö�Ø°Òäà
ù Þ�ÐZãèÖlì � ï �

ù ÛZÖ&õy�/�.ÏZõ � ØZØZß}Ö�õ}õ�î�õ
����ÏZõ ù ß×Þ�àAõ}áòÖ�ß ù ëoÝ!Ö�î,õ
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õ×Îx� � ê�gDÏAÓÕÝZÏAÓúâ,àNÞ]ÐZãèÖ g ïæÐ õ×Îx� � ê õ
� û �7Ú�ß}Óhg$ÏHÓ×ÝZÏAÓrâ,àNÞ]ÐZãèÖ
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ù ÛZÖDõ
����ÏZõyA Þ�ßÕØ��yÖ�õ}ÖÙÓ�îZõy�/�.ÏZõ×ÎHÚ�á Óy�rÖÙõÕÖÙÓ�Þ�àZØ�õ
����ÏZõ
�>à/Ó×ÖÙßÕß}ÏZÝAÓyõÕÒäç�àNÞ�ãäõ�Þ�ãèõ}Úlá¤Þ�ãäãNÏZàZØZÖÙß
Ó×ÛAÒèõ1Òäà/Ó×Ö�ßöá¤Þ�å�Ö��eÓ×ÛAÖ�õÕÖ�õ}Òèç�àZÞ�ãèõrÑ-Þæë�ÐEÖ
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ê¯Ö�Ñ��bgDÏAÓy�/é.Ú�Ñ&ÝEÚ�õÕÖ g ïæÐ ê�ÖÙÑ��%gDÏAÓy�-é.Ú�Ñ&Ý!Ú�õÕÖ
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ê�ÖÙÑ��%gDÏAÓvgDÝ�ÒèàZØAÒèåæÞXÓ×ÒèàAç-Ó×ÛZÖ&ÝNÞ�ßöÓ×Òäå�ÏZãèÞ�ß1Ó>ëoÝEÖsÚ�á�Ó×ßÕÞ�àZõ×Þ]åÙÓ×ÒäÚ�à � é.Ú�Ñ&ÝEÚ�õÕÖ+{Nß}Ö�ÖsÒèàZØAÒèåæÞXÓ×Ö�õ
Ó×ÛZÞ]Ó�Ó×ÛZÖ ¾ �.ÏAõ ÒäõyÞ��]Þ�ÒäãñÞ�ÐAãèÖDÞ]àZØ¯ÓÕÛZÖ
Îx� � ê � ßÕÒäÓÕÖ$ÛNÞ�õyå�Ú�Ñ�ÝZãäÖÙÓÕÖ�Ø �

{NÚ�ßrÓÕß×Þ�àAõ}áòÖ�ß}õ1Ð!ÖÙÓ � Ö�ÖÙà�Ó×ÛZÖ�Þ/Îx� � ê½Þ�àAØhõúÎ�� � ê3îq	<àZÚ � à°Þ�õ1Ü$Þ]ÓúÞ�ê�Ú�Ó×ÒäÚ�à~Ó×ßÕÞ�àZõ}áòÖÙßÕõÙî
Ó×ÛAÖ ¾ �.ÏZõÕÜ$Þ]ÓúÞ�óZÖ�ãèØhÖ�àZåÙÚHØZÖÙõDÓ×ÛZÖ Þ/Îx� � ê½Þ�àAØ�õúÎx� � ê Þ�ØAØZßÕÖÙõÕõÕÖÙõ�îqÓÕÛZÖ�Ó×ßÕÞ�àZõÕÞ�åÙÓÕÒèÚ�à�õ}Ò.ÐÙÖ
Þ�àZØ§Ó×ÛAÖ�ØAÒèßÕÖÙåÙÓÕÒèÚ�àSÚ�á
Ó×ßÕÞ�àZõ}áòÖÙß � Ü$Þ]Ó×Þ/ê�Ú�ÓÕÒèÚ�à ü Þ]ãèÒèØýÒèàAØZÒèå�Þ]Ó×ÖÙõ�ÓÕÛNÞ]Ó~ÓÕÛZÖ ¾ �.ÏZõ¯Òèõ~Ð!Ö�ÒèàAç
ÏZõ}Ö�ØSáòÚ�ß~ÞaÜ$Þ]Ó×Þ/ê�Ú�ÓÕÒèÚ�àGå�Ú�Ñ&Ñ�Þ�àZØ-�$Ü$ÞXÓúÞ/ê�Ú]Ó×ÒèÚ�à�{NßÕÖ�Ö�Þ�å>	<àZÚ � ãèÖÙØZç�ÖÙõ�ÓÕÛZÖ�ßÕÖÙå�ÖÙÝAÓ×ÒäÚ�àSÚ�á
Ó×ÛAÖ�å�Ú�Ñ&Ñ-Þ]àZØ^Ð/ë f â�Î§é�ÓÕßÕãxî � ÛZÒäãèÖ�Ü$ÞXÓúÞ/ê�Ú]Ó×ÒèÚ�àNÜDÚ�àZÖ�ÒèàZØZÒäåæÞ]ÓÕÖ�õ-ÓÕÛNÞ]Ó�ÓÕÛZÖ�Ó×ßÕÞ�àZõöáòÖ�ß�Òäõ
å�Ú�Ñ�ÝZãäÖÙÓÕÖ �
§bR�T s ­ R�rxR��3P�QSR��ÆT%�:r�Y��
ù ÛZÖsé�ÓÕßÕã¡ÎoÓúÞXÓ×Ö(�>à/ÓÕÖ�ß}á¤Þ]å�Ö ç�ß}Ú�ÏZÝ�åÙÚ�àZõ}Òèõ}ÓÕõDÚ�á�ÓÕÛZÖ�ÎAéÇ�.ÏZõ�î � ÛZÒèåúÛ�Òäõ ÏZõ}Ö�Ø�Ð/ë¯Ó×ÛZÖ õ
�#�z�ªÓÕÚ
Þ�åÙå�Ö�õ}õDé�ÓÕßÕãjõöÓúÞ]ÓÕÖ�î»Þ�àZØ�Ó×ÛAÖ�é�Î��.ÏZõ�î � ÛZÒäåúÛ�Òäõ�ÏZõÕÖÙØhÐ/ë¯é�ÓÕßÕãqÓ×Ú�Þ�åÙå�Ö�õ}õ õ
�#�z�[õ}Ó×Þ]Ó×Ö �

ù ÛZÖ~ÎAéÇ�.ÏZõ � ØZØZß}Ö�õÕõ�ØAÖÙóNàZÖÙõ
ÓÕÛZÖ~é�ÓÕßÕã�õ}Ó×Þ]Ó×ÖsÓ×Ú¯ÐEÖ�Þ�åÙå�Ö�õ}õÕÖÙØ � ÎAéÇ�.ÏZõ>gDÝ�ØAÖÙóNàZÖÙõ�Ó×ÛAÖ
Ú�Ý!Ö�ßÕÞ]Ó×ÒäÚ�àlÞ�õ¡ÞyßÕÖ�Þ�Ø
Þ�àZØ\©]Ú�ß � ß}ÒäÓ×Ö�Ú�ßuàZÚ û Ú�Ý � ÎZéÇ�.ÏAõ×Ü$Þ]Ó×ÞrÝZß}Ú��HÒäØZÖ�õuÓ×ÛAÖ í û ÐZÒäÓuØZÞ]ÓúÞ�óNÖ�ãäØláòÚ�ß
Þ
õöÓúÞ]ÓÕÖ � ß}ÒäÓÕÖ � ÎZéÇ��ÏZõy{NßÕÖÙÖ1ÒäàZØZÒèå�Þ]Ó×ÖÙõ,Ó×ÛNÞ]Ó�Ó×ÛAÖDÎZéÇ��ÏZõ.Òäõ.Þ+�]Þ�ÒèãèÞ�ÐZãäÖ.áòÚ�ß�Þ
àZÖ � Ó×ßÕÞ�àZõÕÞ�åÙÓÕÒèÚ�àqî
� ÛZÒäãèÖlÎZéÇ�.ÏAõ×ÜDÚ�àZÖ'ÒäàZØZÒèå�Þ]Ó×ÖÙõ Ó×ÛNÞXÓrÓÕÛZÖ'ÝZßÕÖ1�oÒèÚ�ÏZõ�ÓÕß×Þ�àZõÕÞ�åÙÓÕÒèÚ�à�ÛNÞ]õrÐ!Ö�ÖÙà�åÙÚ�Ñ&ÝZãèÖ4Ó×Ö�Ø �

ù ÛZÖsé�Îx��ÏZõ � ØZØZßÕÖÙõÕõÙî � ÛAÒèåúÛ�ÒèõrÚ�àZãÔë�Ó � Ú~ÐZÒÔÓ×õ � ÒèØZÖ]îeØZÖ4óNàZÖÙõ � ÛZÒèåúÛ�Ú�á¡Ó×ÛZÖ�áòÚ�ÏZßDÎoÛ���þ
À¤õ}ÛZÚ�ßöÓ Ñ&Ö�õÕõÕÞ�ç�Ö�ßÕÖ�åÙÖ�Ò���Ö�ÁlÝZßÕÚoØZÏZåÙÖ�ß�Ý!Ú�Òäà<ÓÕÖ�ß}õ�Þ�ß}Ö-Ð!Ö�ÒäàZçhÏZÝ!ØNÞ]ÓÕÖ�Ø�Ð/ë�é�Ó×ß}ã � ù ÛZÒäõ�ØNÞ]Ó×Þ�Òäõ
ßÕÖÙô<ÏZÒèß}Ö�Ø�Ó×Ú°Þ]ãèãèÚ � ÓÕÛZÖ�õ
�#�z� Ó×Ú�å�Þ�ãèåÙÏZãñÞ]ÓÕÖ&ÓÕÛZÖ�áòÏZãäã¢©]ÖÙÑ�ÝAÓ>ë°õöÓúÞ]ÓÕÏZõ�Ú�á�ÓÕÛZÖ�ÎHÛ�� þaô<ÏZÖÙÏZÖ�õ �

ì4�



ÎoÒèç�àNÞ]ã f Þ�Ñ&Ö ÜDÒèß}Ö�åÙÓÕÒèÚ�à ÎHÒ*Ð�Ö é.Ú�Ñ�Ñ&Ö�à/ÓÕõ
ÎZéÇ�.ÏAõ � ØAØZßÕÖÙõÕõ g ï�ïæÐ é�ÓÕßÕãgÎoÓ×Þ]Ó×Ö � ØZØZßÕÖÙõÕõÎZéÇ�.ÏAõ×Ü$Þ]Ó×Þ g í]Ð é�Ó×ßÕã��rÝEØZÞ]Ó×ÖlÜ$Þ]Ó×Þ
ÎZéÇ�.ÏAõ>gDÝ g ì]Ð ÎZéÇ��ÏZõhgDÝ!Ö�ßÕÞ]Ó×ÒäÚ�à
ÎZéÇ�.ÏAõy{NßÕÖÙÖ � ïæÐ ÎAéÇ�.ÏZõ � å>	<àZÚ � ãèÖÙØZç�ÖÎZéÇ��ÏZõ×ÜDÚ�àAÖ � ïæÐ ÎZéÇ�.ÏZõ�gDÝEÖÙß×Þ]ÓÕÒèÚ�à�ÜDÚ�àAÖ

é�Îx�.ÏAõ � ØAØZßÕÖÙõÕõ � ì]Ð õy�#�z� ÎoÓúÞXÓ×Ö � ØAØZßÕÖÙõÕõé�Îx�.ÏAõ×Ü$Þ]Ó×Þ � í]Ð õy�#�z�|�rÝEØNÞXÓ×ÖlÜ$Þ]ÓúÞ
é�Îx��ÏZõ ü Þ�ãäÒèØ � ïæÐ õy���z� Î<ÓúÞ]ÓÕÖc�rÝEØZÞ]Ó×Ö

ù Þ]ÐZãèÖlì � i'�,õ
�#�z� û é�Ó×ßÕã �>à/ÓÕÖ�ß}á¤Þ]å�Ö

ÎoÒèç�àNÞ]ã f Þ�Ñ&Ö ÜDÒèßÕÖÙåÙÓÕÒèÚ�à ÎHÒ.ÐÙÖ é.Ú�Ñ�Ñ&Ö�à/Ó×õ
Î � �.ÏZõ � ØZØAßÕÖ�õ}õ g ï��]Ð Þ4�#�z�ªÎoÓúÞ]ÓÕÖ � ØZØZß}Ö�õ}õÎ � �.ÏZõ�^vÜ$Þ]ÓúÞ g íXÐ Þ��#�z�|� Ý!ØNÞ]ÓÕÖ
Ü$ÞXÓúÞ
Î � �.ÏAõy�rÜ$Þ]ÓúÞ � íXÐ Þ��#�z�|�yÖæÞ�Ø�Ü$Þ]Ó×Þ
Î � �.ÏZõygDÝ g ìXÐ Î � �.ÏZõjgDÝEÖÙß×Þ]ÓÕÒèÚ�à

� Îx�.ÏZõ � ØZØAßÕÖ�õ}õ � ï��]Ð õ
�#�z�ªÎoÓúÞ]ÓÕÖ � ØZØZß}Ö�õ}õ
� Îx�.ÏZõ�^vÜ$Þ]ÓúÞ � íXÐ õy�#�z��� Ý!ØNÞ]ÓÕÖ
Ü$ÞXÓúÞ
� Îx�.ÏAõy�rÜ$Þ]ÓúÞ g íXÐ õy���z�Õ�yÖæÞ�Ø�Ü$Þ]Ó×Þ
� Îx�.ÏZõygDÝ � ìXÐ � Îx�.ÏZõjgDÝEÖÙß×Þ]ÓÕÒèÚ�à

ù Þ�ÐZãäÖlì � ;6��õ
�#�z� û Þ��#�z�}�>à/Ó×ÖÙß}á¤Þ�åÙÖ
é�Îx�.ÏAõ×Ü$Þ]Ó×Þ�å�Ú�à/ÓúÞ]ÒèàZõ1ÓÕÛZÖ�àZÖ � Ý!Ú�Òèà/ÓÕÖ�ßj�]Þ�ãäÏZÖ4�jé�Îx�.ÏZõ ü Þ�ãèÒäØ�ÒèàZØZÒäåæÞ]ÓÕÖ�õ1Þ���Þ]ãèÒèØ�Ú�Ý!Ö�ß×ÞXÓ×ÒèÚ�à
Ú�à�Ó×ÛAÖrÐAÏZõ � À ù ÛZÖ�ß}Ö Òäõ,àZÚb{»ß}Ö�ÖyÚ�ß�ÜDÚ�àAÖ�õÕÒèç�àNÞ�ãxî�Þ�õ,Ó×ÛZÖyÏZÝ!ØNÞ]ÓÕÖ�Òèõ,ç�ÏNÞ]ß×Þ�à/Ó×ÖÙÖ�Ø&Ó×Ú'å�Ú�Ñ&ÝZãäÖÙÓ×Ö
Òèà�Ú�àAÖlå4ëoå�ãèÖ � Á

r�m�P�npP�QqR��ÆT��âr�Y��
ù ÛZÖ�Þ��#�z��Òäà/Ó×Ö�ßöá¤Þ�å�Ö,ÒäõjÏZõÕÖÙØ
Ð/ëDÓÕÛZÖ�õy�#�z��ÓÕÚyÒèàZÒÔÓ×ÒñÞXÓ×Ö�Þ]àZØ'ßÕÖ�õ}ÝEÚ�àZØlÓÕÚ�õ}Ó×Þ]Ó×Ö�Þ�åÙå�Ö�õ}õ7ß}Ö�ô<ÏZÖÙõ}Ó×õ �
�pÓ�å�Ú�àZõ}ÒèõöÓ×õ.Ú]áqÓ×ÛZÖDÎ � ��ÏZõ Þ�àAØ-Ó×ÛZÖ � Îx��ÏZõ��oÓ×ÛZÖDÎ � �.ÏAõ.åæÞ]ßÕßÕÒäÖ�õ�Þ��#�z�võ}ÓúÞXÓ×Ö1ß}Ö�ô<ÏZÖÙõ}Ó×õ�áòßÕÚ�Ñ
Ó×ÛAÖlõ
�#�z�
î � ÛAÒèãèÖDÓÕÛZÖ � Îx��ÏZõ å�Þ�ßÕß}ÒèÖÙõ�õy�#�z�«õ}Ó×Þ]Ó×Ö'ßÕÖÙô<ÏZÖ�õöÓ×õyáòßÕÚ�Ñ ÓÕÛZÖlÞ��#�z� �

ù ÛZÖ'Î � �.ÏZõ�Òèõ�ÏZõÕÖÙØ�Ð/ë�ÓÕÛZÖ õ
�#�z�vÓÕÚ�ÒäàZÒäÓÕÒñÞ]ÓÕÖyÞ��#�z�¦õöÓúÞ]ÓÕÖ ß}ÖæÞ�ØAõ.Ú�ß � ßÕÒÔÓ×Ö�õ � Î � ��ÏZõ � Ø û
ØZß}Ö�õÕõ7ÒèàZØAÒèåæÞXÓ×Ö�õjÓÕÛZÖ.Þ4�#�z�ýõöÓúÞ]ÓÕÖ�ÓÕÚ Ð!Ö�Þ�å�åÙÖ�õÕõ}Ö�Øqî/Î � �.ÏAõ>gDÝ ÒèàAØZÒèå�Þ]Ó×ÖÙõuÓÕÛZÖ�Ó×ß×Þ]àZõ×Þ�å4Ó×ÒäÚ�àlÓ>ëoÝ!Ö
À¤ß}ÖæÞ�Øeî � ß}ÒäÓ×Ö Ú�ß�àZÚ û Ú�Ý\Á4îAÎ � ��ÏZõ¸^vÜ$Þ]Ó×Þ�ÝZß}Ú0�oÒäØZÖ�õ�Ó×ÛZÖ ØNÞ]ÓúÞláòÚ�ß.Þ � ßÕÒÔÓ×Ö Þ�àZØ�Î � �.ÏZõ
� Ü$Þ]Ó×Þ

ìHï



ÎHÒäç�àNÞ�ã f Þ�Ñ&Ö ÜDÒèß}Ö�åÙÓÕÒèÚ�à ÎHÒ*Ð�Ö é.Ú�Ñ�Ñ&Ö�à/ÓÕõ
� þAâ,Ñ�ÝAÓ>ë � ;XÐ ê¯Ö�ØZÒäÏZÑ~�yÖ�å�ÖÙÒ*��Ö(�DÏZÖÙÏZÖ�ÎoÓúÞ]ÓÕÏZõ
� þx8gÞXÓ×Ö � å>	 g ï�Ð � ßÕåÙÓÕÒèå � å>	oàAÚ � ãäÖ�ØZç�Öf â�Îx�yÖ�õ}ÖÙÓúÎx� g ï�Ð �rÖÙõÕÖÙÓj�yÖ�åÙÖ�Ò*��Ö�Ø
éÇ8gÎx8uÞ]Ó×åúÛ g ï�Ð 8uÞ]ÓÕåúÛ�åÙã Îx� � êI�rÝEØNÞXÓ×Ö
�yÖ�õ}ÖÙÓ×Ü'ê � g ï�Ð �yÖ�õ}ÖÙÓ1Þ��#�z�[Ü'ê � é.Ú�ÏAà<ÓÕÖ�ß
é.ãèÖæÞ]ß � ÝAÝZßÕÚ��]Þ�ã g ï�Ð é.ãäÖæÞ�ß � ÝZÝZßÕÚ��]Þ�ã��yÖ�ç�Òäõ}ÓÕÖ�ß

ù Þ�ÐAãèÖlì � kx�,õy���z� ê¯ÒèõÕåÙÖ�ãäãñÞ�àZÖÙÚ�ÏZõ ÎHÒäç�àNÞ�ãäõ

ßÕÖ4Ó×ÏZß}àZõyÓ×ÛZÖ'ØNÞ]Ó×Þ áòßÕÚ�Ñ Þsß}ÖæÞ�Ø �
ù ÛZÖ � Îx�.ÏZõ Òèõ Þ�Ñ&ÒèßÕß}Ú�ß�ÒèÑ�Þ�ç�Ö'Ú�á¡Ó×ÛZÖ Î � �.ÏAõ � ÛZÒäåúÛ�ÒèõrÏZõÕÖÙØ�Ð/ë¯ÓÕÛZÖ Þ4�#�z�«ÓÕÚ�Þ�åÙå�ÖÙõÕõ

õy���z�´õ}ÓúÞXÓ×Ö �¦� Îx�.ÏZõ � ØZØZß}Ö�õ}õ&ÒäàZØZÒäåæÞ]ÓÕÖ�õ�ÓÕÛZÖ~Þ��#�z� õ}ÓúÞXÓ×Ö-ÓÕÚ�ÐEÖ~Þ]å�å�ÖÙõÕõ}Ö�Øqî � Îx��ÏZõ>gDÝ¢Òèà û
ØZÒäåæÞ]ÓÕÖ�õ�Ó×ÛZÖ$ÓÕß×Þ�àZõÕÞ�åÙÓÕÒèÚ�à~Ó>ëoÝ!Ö
Þ]àZØ � Îx�.ÏZõ�^vÜ$Þ]ÓúÞ&Þ�àZØ � Î��.ÏZõy�rÜ$Þ]Ó×Þsõ}ÏZÝZÝZãÔëx©]ßÕÖ4Ó×ÏZß}à�Ó×ÛAÖ
� ßÕÒÔÓ×Ö$Ú�ßyß}ÖæÞ�Ø�ØNÞ]Ó×Þ�ßÕÖ�õ}ÝEÖÙåÙÓÕÒ*��ÖÙãäë �

� Ý!ØNÞ]ÓÕÖ�õ�Ú�ß ß}ÖæÞ�ØAõ ÒèàZØAÒèåæÞXÓ×Ö�Ø-Ú�à�Ó×ÛZÖ � Îx�.ÏZõ�Ú�ß�Î � �.ÏZõyÞ�ß}ÖDÖ4þHÝ!Ö�åÙÓÕÖ�Ø�Ó×Ú�Ð!ÖDÝZß}ÚHåÙÖ�õÕõ}Ö�Ø
ÒèÑ&Ñ&Ö�ØZÒèÞ]Ó×ÖÙãäë�î<õ}Ú�àZÚ�Þ�å>	<àZÚ � ãèÖÙØZç�Ñ&Ö�à/ÓrõÕÒäç�àNÞ�ãäõyÞ�ßÕÖ$ß}Ö�ô<ÏZÒèß}Ö�Ø �
" Z ��Y���sts[r�Q��ÆUSW�� ­ Z'&qQ�r�st�

ù ÛZÖ�ß}ÖhÞ]ßÕÖ~Þ�áòÖ � Ú�Ó×ÛAÖ�ßB��©�g õÕÒèç�àNÞ�ãèõ � ÛZÒèåúÛýØZÚ°àZÚ�Ó�á¤Þ�ãèã�ÏZàZØZÖÙß�Þ]à<ë�Ú�áyÓ×ÛZÖ~ÝZß}Ö��oÒèÚ�ÏZõ
Òèà/ÓÕÖ�ß}á¤Þ]å�Ö'ç�ßÕÚ�ÏZÝZõ �

ù ÛZÖ%� þZâ,Ñ&ÝAÓ>ë�õ}Òèç�àZÞ�ãxî<ç�ÖÙàZÖ�ßÕÞ]Ó×ÖÙØ¯Ð/ë~é�Ó×ßÕãUîHÒäàZØZÒäåæÞ]ÓÕÖ�õ.ÓÕÛZÖDõ}Ó×Þ]Ó×ÏAõ�Ú�ájÓ×ÛZÖ1Ñ�ÖÙØZÒèÏZÑ�Ñ&Ö�õ û
õ×Þ]ç�Ö'ßÕÖ�åÙÖ�Ò���ÖlôoÏAÖ�ÏZÖÙõ��NÓ×ÛZÒäõyÒèàAáòÚ�ß}Ñ-ÞXÓ×ÒèÚ�à�Þ�ãäãèÚ � õ.Ó×ÛAÖlõ
�#�z�[Ó×ÚsÒèÑ&ÝZãèÖÙÑ�ÖÙà/Ó�ô<ÏZÖ�ÏZÖlÝ!Ú�ãèãäÒèàZç �

��þx8uÞ]ÓÕÖ � å>	»î<Ú�ÏAÓÕÝZÏAÓ,ÓÕÚlé�Ó×ßÕãUî�ÒèàAØZÒèå�Þ]Ó×ÖÙõ7Ó×ÛZÞ]Ó�Ó×ÛAÖ�õy�3ÛZÞ�õ�ßÕÖ�Þ�Ø&ÞDÑ�ÖÙõÕõÕÞ�ç�Ö áòßÕÚ�Ñ ÞDô<ÏZÖÙÏZÖ
� ÛZÒäåúÛ-ßÕÖÙô<ÏZÒèß}Ö�õ�Ó×ÛNÞ]Ó�Þ'ãñÞ]ÓÕÖyÞ�å>	<àZÚ � ãèÖÙØZç�Ñ&Ö�à/Ó Ð!ÖyõÕÖ�à/Ó�Ó×Ú'Ó×ÛZÖ � ß}åÙÓÕÒèåyàZÖÙÓ � Ú�ß¸	 � ù ÛZÒäõ�ÏZõÕÖrÚ�á
ãñÞXÓ×ÖlÞ�å>	<àZÚ � ãèÖÙØZç�Ñ&Ö�à/Ó×õ Òèõrå�Ú�à/Ó×ß}Ú�ãèãäÖ�Ø�Ð/ë¯õy�#�z�ªõ}ÓúÞXÓ×Ö�ÀxÎHÖÙåÙÓ×ÒäÚ�à C � C � C Á � ù ÛZÒäõ õ}Òèç�àNÞ]ãgÒäõrÞ�ãèõ}Ú
ÏZõ}Ö�Ø�Òäà$ßÕÖÙõÕÝ!Ú�àZõÕÖ�Ó×ÚyÓ×ÛAÖ � ßÕå4Ó×Òèå � å>	?�>Ñ�Ñ&Ö�ØAÒñÞ]ÓÕÖ�é.Ú�Ñ&Ñ-Þ�àAØqîVÞ�õuØZÖ�õ}å�ß}ÒèÐ!Ö�ØlÒèà
ÎHÖ�å4Ó×ÒäÚ�à
ì � ï � ì �

f â�Îx�yÖ�õ}ÖÙÓÿÎ��7î�Ú�ÏHÓ×ÝZÏAÓ7Ó×ÚDé�Ó×ßÕãUî�ÒäàZØZÒèå�Þ]Ó×ÖÙõgÓÕÛNÞ]Ó�Þ�A1Þ]ßÕØ Ú�ß¡ÎHÚ�á Ó��yÖ�õÕÖ4Ó,ÛNÞ�õ7ÐEÖÙÖ�à�ß}Ö�å�ÖÙÒ*��Ö�Ø
Ú�à~Ó×ÛAÖlõ
�/�.ÏZõ�î!Ú�ß ÓÕÛNÞ]Ó�Ó×ÛAÖ f â�Î3�yÖ�õÕÖ4Ó_�>Ñ�Ñ&Ö�ØZÒèÞ]Ó×Ö$é.Ú�Ñ�Ñ�Þ�àZØ~ÛZÞ�õyÐEÖÙÖ�àhÒäõÕõ}ÏZÖ�Ø �

éÇ8gÎx8uÞ]Ó×åúÛqîHÚ�ÏAÓÕÝZÏAÓ�Ó×Ú'Ó×ÛZÖyÖÿþHÓÕÖ�ß}àNÞ�ã»å�ã.{��z{�g�î/å�Þ�ÏZõ}Ö�õ�ÓÕÛZÖyõy�/�.ÏZõ � ØZØAßÕÖ�õ}õ Ó×Ú'Ð!Ö ãèÞ]Ó×åúÛZÖÙØ
Òèà/ÓÕÚsÓÕÛZÖb{��z{�g � ÎHÖ�å4Ó×ÒäÚ�à3i � ; ØZÖÙõÕå�ß}ÒèÐ!Ö�õ�Ó×ÛAÖlÏAõÕÖlÚ�á7ÓÕÛZÒèõe{X�z{Xg«Òèà�ÏZÝ!ØNÞ]ÓÕÒèàZç�Ó×ÛAÖlåÙã Îx� � ê �

�rÖÙõÕÖ4ÓúÜ'ê � Þ]àZØ°é.ãèÖ�Þ�ß � ÝZÝZß}Ú0�]Þ�ãUî»Ú�ÏAÓ×ÝAÏAÓ1ÓÕÚ~Þ��#�z�lîEÛNÞ+��Ö õÕÝ!Ö�åÙÒäóNÖÙØ�Ñ�Ö�Þ�àZÒäàZç�õrßÕÖ�ãèÞ]Ó×ÖÙØ

ì�ì



{¡ÒèÖÙãèØ é.Ú�à/Ó×Ö�à/Ó ÜDÖ�õ}å�ß}ÒèÝAÓÕÒèÚ�à
×Ü�x� k Ù �Aï��Xþ<þ<þ<þ ÎoÝEÖÙå�ÒñÞ]ãgÎHÛ ù þhÎHÝNÞ]å�Ö

�Aï�ï����Xþ<þ Îx� � ê ÎHÝNÞ�åÙÖ
�Aï�ï+�Aï��Xþ �?�,ÓÕß ÎHÝNÞ�åÙÖ
�Aï�ï��Aï�ï�� ÎHÛ ù þhÎoÝNÞ�å�Ö
�Aï�ï��Aï�ï�ï ÎHÛ'��þhÎHÝZÞ�å�Ö
�Aï�ï�ï��Xþ<þ å�ã Î�� � ê®�rÝEØNÞXÓ×Ö
ÎHÝNÞ�åÙÖ
�Aï�ï�ï�ï��Xþ �>Ñ&Ñ&Ö�ØZÒèÞ]Ó×Ö'é.Ú�Ñ�Ñ�Þ�àZØ�ÎHÝNÞ]å�Ö
�Aï�ï�ï�ï�ïÙþ é.Ú�àAóNç � åÙå�ÖÙõÕõ1ÎHÝNÞ�åÙÖ

ù Þ�ÐAãèÖlì � í��,õy� � ØZØZß}Ö�õ}õ$ÎHÝNÞ]å�Ö

Ó×Ú�ÓÕÛZÖlÞ�ÝZÝZß}Ú�ÝZßÕÒèÞ]Ó×Ö?�>Ñ&Ñ&Ö�ØZÒèÞ]Ó×Ö'é.Ú�Ñ�Ñ�Þ�àZØZõ �

�������(� Ê*) ÷,+-+ Á!¶¡ÊZÊ[Àr³'¹.Ëj¶
ù ÛZÖ
õy�^ÛNÞ�õ Þ�åÙå�Ö�õ}õ ÓÕÚ�Þ�áòÏZãèãjßÕÞ�àZç�Ö'Ú�á�Þ�ØZØZß}Ö�õÕõ õÕÝNÞ]å�Ö�õ � ÛZÒèåúÛ�Þ�ßÕÖ'ÏZõ}Ö�ØhÓÕÚ�õ}ÏZÝZÝ!Ú�ß}Ó ØZÒèß}Ö�å4Ó
Þ�åÙå�Ö�õ}õ,Ó×ÚDÓ×ÛAÖyÞ/Îx� � ê Þ�àZØsõúÎ�� � ê3î�ÏZÝ!ØNÞ]ÓÕÖ�õ�Ú�á»Ó×ÛZÖ�åÙã Îx� � ê�î�Þ�åÙå�Ö�õ}õ�ÓÕÚ$õy�#�z�lî/Þ��#�z�SÞ]àZØ
é ù �_8�ôoÏAÖ�ÏZÖ õ}ÓúÞXÓ×ÖrÞ]Ó�ÏZõÕÖÙß�Ú�ß�õöëoõ}Ó×ÖÙÑ ãäÖ���Ö�ã!Þ�àZØ�Þ�å�åÙÖ�õ}õ�Ó×ÚlÑ&Ö�õÕõÕÞ�ç�ÖrßÕÖÙå�Ö�Ò���Ö Þ�àZØsÓ×ßÕÞ�àZõÕÑ&ÒäÓ
ô<ÏZÖ�ÏAÖ�õ �

ù ÛZÖ Þ�ØZØZß}Ö�õÕõ�õ}ÝNÞ�å�ÖrÚ�á»Ó×ÛAÖyÓÕß×Þ�àAõ×Þ�å4Ó×ÒèÚ�à&Òäõ,ØZÖ�åÙÚHØAÖ�Ø&Ð<ë ÐZÒäÓÕõ_×Ø�x�ìk�ÙNÚ]áEÓÕÛZÖyõy�/�.ÏZõ � ØZØZß}Ö�õ}õ�î
Þ�õ�õÕÛAÚ � à�Òèà ù Þ�ÐZãèÖrì � í � {NÏZß}ÓÕÛZÖ�ß�ØZÖÙå�ÚoØZÒèàZç'Ú�á!Ó×ÛAÖ Þ]ØZØZßÕÖÙõÕõ�ØZÖ�Ý!Ö�àAØZõ�Ú�à&ÓÕÛZÖrÞ�ØZØZß}Ö�õÕõ�õÕÝZÞ�å�Ö �
À � ãèãqÏAàZãèÒäõ}Ó×ÖÙØ¯Þ�ØZØZß}Ö�õÕõrõÕÝZÞ�å�ÖÙõ1Þ�ß}Ö'Òèç�àZÚ�ßÕÖ�Ø � Á
ù ÛZÖ�õy�#�z� Ú�àAãäë�õ}ÏZÝZÝ!Ú�ß}ÓÕõsßÕÖæÞ]Ø û ãäÒ.	�Ö�Þ�àZØ � ßÕÒäÓÕÖ û ãèÒ.	]Ö�ÓÕß×Þ�àZõÕÞ�åÙÓÕÒèÚ�àAõ�ÒèõÕõ}ÏZÖ�ØýÐ/ë�Ó×ÛAÖ¯õ
�7�

Þ�ãäã�Ú]Ó×ÛZÖÙß�Ó×ßÕÞ�àZõ×Þ]åÙÓ×ÒäÚ�à�Ó>ëoÝ!Ö�õsÞ�ß}Ö-Òèç�àZÚ�ßÕÖÙØ � {NÏZßöÓ×ÛZÖÙß�î,Þ�õ�ØZÖÙÓ×Þ�ÒèãäÖ�Ø�Ð!Ö�ãäÚ � î�Ó×ÛZÖ�õ}Ò.ÐÙÖ�Ú�á�Ó×ÛAÖ
ßÕÖ�Þ�Ø\© � ß}ÒäÓÕÖ$ÛNÞ�õ7�]Þ�ß}ëoÒèàAç&Ö1�eÖÙåÙÓÕõ Ú�à�Ó×ÛAÖlõ
�#�z�c, õyßÕÖÙõÕÝ!Ú�àZõÕÖ �
­! �ª#" ­ �Xr'Y��
ù ÛZÖ�õ}ÒèÑ&ÝZãèÖÙõ}ÓláòÏZàZå4Ó×ÒèÚ�àNÞ�ãèÒÔÓ>ë°õÕÏZÝAÝEÚ�ßöÓ×ÖÙØaÐ<ë�Ó×ÛAÖ-õy���z� Òèõ
õy�ªÞ�å�åÙÖ�õÕõ ÓÕÚhÓ×ÛAÖ�Þ/Îx� � ê Þ]àZØ
õúÎ�� � ê � {NÚ�ß õúÎ�� � ê Þ�åÙå�ÖÙõÕõ�î�Ó×ÛZÖ~õ
�#�z� õÕÒèÑ&ÝZãÔë�Þ�å4Ó×õ&Þ�õsÞ¦k���á ÐAÏZõ�õÕãèÞ���Ö¯Þ�àZØÉÎx� � ê
å�Ú�à<ÓÕßÕÚ�ãäãèÖÙß�îAÝAßÕÚ��oÒèØZÒäàZç�Ó×ÛZÖ'Þ�ÝAÝZßÕÚ�ÝAßÕÒñÞXÓ×Ö'Þ�ØZØAßÕÖ�õ}õ1Þ]àZØ�å�Ú�à/Ó×ß}Ú�ãjõÕÒäç�àNÞ�ãäõ.Ó×Ú�ÓÕÛZÖ
Îx� � ê � ÛAÒèãèÖ
å�ÚoÚ�ß}ØZÒèàNÞXÓ×ÒèàAçsÓÕÛZÖ'Ó×ß×Þ]àZõ}áòÖÙß1Ú�à¯Ó×ÛZÖlõy�/�.ÏZõ � {NÚ�ßrÞ/Î�� � ê Þ�åÙå�Ö�õ}õ�î!Ó×ÛZÖ
õy�#�z�ªå�ÚoÚ�ßÕØZÒäàNÞ]ÓÕÖ�õrÞ
Ó×ßÕÞ�àZõöáòÖ�ß'Ó×ÚÆ©Xáòß}Ú�Ñ Þ�Ó×Ö�Ñ&Ý!Ú�ß×Þ�ßöë�õúÎ�� � ê ãèÚoåæÞ]ÓÕÒèÚ�à � ÒÔÓ×Û3Þ�ØNÞ]Ó×Þ¯Ñ&Ú�ÓÕÒèÚ�à°ßÕÖÙô<ÏZÖ�õöÓ Ó×Ú f â�Î

ì C



{7ÒèÖ�ãäØ é.Ú�à<ÓÕÖ�à/Ó ÜDÖ�õ}å�ß}ÒèÝAÓÕÒèÚ�à
×Ø���ìi4Ù �Aï�ï���� Îx� � ê ÎHÝNÞ�åÙÖ
×ì;6�äï0;0Ù á ./.(� à<ÏZõ}Ö�Ø0.1.
× ï�k�Ù � õ×Îx� � ê � å�åÙÖ�õÕõï Þ/Î�� � ê � å�åÙÖ�õÕõ× ïVí6� ì4� Ù á Î�� � ê � ØZØZßÕÖÙõÕõ× ì�ð�Ù á Îx� � ê é.ÛZÒäÝ�ÎHÖÙãèÖÙåÙÓ

× C ��� C ï�Ù ��� ./.({¡Ò þAÖÙØ
{¡ÒèÖÙãèØ2./.

ù Þ�ÐAãèÖlì � �x��õy�SÎ�� � ê ÎHÝZÞ�å�Ö

é�Ó×ß}ãuÞ�ãèÚ�àZç � ÒäÓÕÛ�ÞsõúÎ�� � ê ß}ÖæÞ�Ø¯Ú�ß � ßÕÒÔÓ×Ö �
ù ÛZÖ�õ
�#�z� õ}ÏZÝZÝ!Ú�ß}ÓÕõ ØZÒèß}Ö�å4Ó Þ�åÙå�ÖÙõÕõ�ÓÕÚhÓ×ÛZÖ�õúÎx� � ê Ó×ÛZß}Ú�ÏZç�Û�ÓÕÛZÖ-åÙÚ�à/Ó×ß}Ú�ã�õ}Òèç�àZÞ�ãèõ'ØZÖ û

õÕåÙßÕÒäÐEÖÙØ3Òäà�ÎHÖÙåÙÓÕÒèÚ�à3ì � ï � ï � ù ÛAÖ�õÕÖ-Þ�å�åÙÖ�õ}õÕÖ�õ�Þ�ßÕÖsãäÒèÑ&ÒäÓ×ÖÙØhÓ×Ú
i@�ªÞ�àZØ����ªÞ�ãèÒäç�àZÖ�Ø�ÓÕß×Þ�àAõ}áòÖ�ß}õ
Þ�àZØ C ì4�aÐZÏAßÕõ}Ó�Ó×ßÕÞ�àZõöáòÖ�ßÕõ��HÐAÏZßÕõöÓ � ß}ÒäÓ×ÖÙõ�Þ�ßÕÖyÞ�õ}õÕÏZÑ&Ö�Ø&Ó×Ú'Ð!Ö_ÐÙÖ�ß}Ú�Ó×Û � Ú�ß}Ø&óZßÕõ}Ó�î � ÛZÒèãäÖ�ßÕÖæÞ]ØZõ
Þ�ß}Ölß}ÖÙÓÕÏZßÕàZÖÙØ�åÙßÕÒÔÓ×Òèå�Þ�ã � Ú�ß}Ø�óNß}õ}Ó �

�>à�Ó×ÛAÖ.åæÞ]õÕÖ Ú�áNÞ�à�Þ/Îx� � ê � ßÕÒäÓÕÖ�îXÓ×ÛZÖ�ÝZßÕÚ��oÒèØZÖÙØ ØNÞ]Ó×Þ Òäõ7õöÓ×Ú�ß}Ö�Ø�Òèà�ÞrÓÕÖ�Ñ&ÝEÚ�ßÕÞ�ß}ë'õ×Îx� � ê
ãèÚoåæÞXÓ×ÒèÚ�à-�eÞ~Ü$ÞXÓúÞ/ê�Ú]Ó×ÒèÚ�àhßÕÖÙô<ÏZÖ�õöÓ$Ó×Ú�Ó×ßÕÞ�àZõöáòÖ�ßDØNÞXÓúÞ�áòß}Ú�Ñ ÓÕÛZÖ�ÓÕÖ�Ñ&ÝEÚ�ßÕÞ�ß}ë¯õ×Îx� � ê½Ó×Ú�Ó×ÛAÖ
õÕÝ!Ö�åÙÒäóNÖÙØsÞ/Îx� � ê ãäÚHå�Þ]Ó×ÒäÚ�à
Òäõ7ÓÕÛZÖ�àsÒèõ}õÕÏZÖÙØ Ó×ÛZß}Ú�ÏZç�Û
Ó×ÛZÖ ¾ ��ÏZõ��>à/Ó×Ö�ßöá¤Þ�å�Ö �]� àsÞ�Îx� � ê ßÕÖ�Þ�Ø
Òèõ�ÛZÞ�àZØZãäÖ�Ø¢Òèàaõ}ÒèÑ&ÒèãñÞ]ßlá¤Þ�õ}ÛZÒèÚ�à-�~Ü$Þ]Ó×Þ/ê�Ú�ÓÕÒèÚ�à�Òäõ�ßÕÖÙôoÏAÖ�õ}ÓÕÖ�ØýáòßÕÚ�Ñ Ó×ÛZÖ�õÕÝ!Ö�åÙÒäóNÖÙØÉÞ�Îx� � ê
Þ�ØZØAßÕÖ�õ}õ Ó×ÚsÞ�ÓÕÖ�Ñ&ÝEÚ�ßÕÞ�ß}ë�õúÎ�� � ê ãäÚHå�Þ]Ó×ÒäÚ�àqîoÞ�àZØ�ÓÕÛZÖDß}ÖæÞ�Ø~áòßÕÚ�Ñ"ÓÕÛZÒèõ�ãèÚoåæÞ]ÓÕÒèÚ�à�Òèõ ÖÿþAÖÙå�ÏAÓÕÖ�Ø
� ÛZÖÙà�Ó×ÛZÖDØZÞ]ÓúÞlÑ�Ú�ÓÕÒèÚ�à&å�Ú�Ñ�ÝZãäÖÙÓÕÖ�õ ��� ç/Þ�Òäàqî6i@�1î����^Þ�àZØ C ì4�ýÓÕß×Þ�àAõ×Þ�å4Ó×ÒèÚ�àZõ Þ�ß}Ö1õ}ÏZÝZÝ!Ú�ß}ÓÕÖ�Ø
� ÒäÓÕÛ~Ó×ÛZÖ'õ×Þ]Ñ�Ö'ßÕÖÙõ}ÓÕßÕÒèå4Ó×ÒäÚ�àZõyÞ�õ�õ×Îx� � ê ÓÕß×Þ�àZõöáòÖ�ß}õ �
3 �%R�T ­ ��r�Y��
�?��Ó×ß�ÎHÝNÞ�åÙÖyÒèõ,ØZÖÙõÕÒèç�àZÖ�Ø&Ó×ÚlÞ�ãèãäÚ � ÏAõÕÖ�ß û ãäÖ���ÖÙã!Þ�å�åÙÖ�õÕõ�Ó×ÚlõÕÛAÚ�ß}Ó�Þ�àAØ�Ñ&Ö�ØZÒäÏZÑ�Ñ&Ö�õ}õ×Þ�ç�Örô<ÏZÖÙÏZÖ
Ý!Ú�Òèà/Ó×ÖÙßÕõlÒèà�é ù �j8 � �pÓ�Òäõ
Òäà/Ó×Ö�à/ÓÕÒèÚ�àNÞ]ãèãäëhõÕÒäÑ�ÒäãñÞ�ßrÓ×Ú�ÓÕÛZÖ-õöëoõ}Ó×ÖÙÑ ãäÖ���Ö�ã�Þ�å�åÙÖ�õ}õ ÝZßÕÚ��oÒèØAÖ�Ø�Òäà
é.Ú�àAóZç � å�å�ÖÙõÕõDÎHÝNÞ�åÙÖ�ÀUÎHÖ�å4Ó×ÒäÚ�à�ì � ï � ì�Áÿî � ÛZÒäåúÛ�õ}ÒèÑ&ÝZãèÒÔóNÖ�õ.ÓÕÛZÖ'ÛNÞ�ß}Ø � Þ]ßÕÖlÒèÑ&ÝZãèÖÙÑ�ÖÙà<Ó×Þ]Ó×ÒäÚ�à �

�?�,ÓÕß�ÎHÝZÞ�å�Ö]î�Þ�àZØ�õ}Ö���ÖÙß×Þ�ã�Ú�Ó×ÛAÖ�ß Þ]ØZØZßÕÖÙõÕõ�õ}ÝNÞ�å�ÖÙõ�î,ÛNÞ+��Ö f â�Î � ØZØZßÕÖÙõÕõsÞ�àAØ f â�ÎAÜ$Þ]Ó×Þ
Ö�àAå�ÚoØZÖ�Ø � ÒÔÓ×ÛZÒäàGÓ×ÛAÖhõy�/�.ÏAõ � ØAØZßÕÖÙõÕõ � f â�Î � ØZØZß}Ö�õ}õ~Òèõ�Þ]à^Òèà/Ó×ÖÙßÕàNÞ]ã Þ]ØZØZßÕÖÙõÕõ}ÒèàZçaõ}åúÛZÖ�Ñ&Ö
ÏZõ}Ö�Ø�Ó×Ú&Þ�å�åÙÖ�õ}õj���z��Ú�ßré�Ó×ß}ãqõ}Ó×Þ]Ó×Ö��NÐZÒäÓek Ú]á7ÓÕÛZÖ$õy�/�.ÏZõ � ØZØAßÕÖ�õ}õ1õ}Ö�ãèÖÙåÙÓÕõrÐ!ÖÙÓ � Ö�ÖÙà�ÓÕÛZÖDÓ � Ú �
f â�ÎAÜ$ÞXÓúÞ�å�Ú�à<Ó×Þ�ÒèàAõ1Ó×ÛZÖ�ØZÞ]ÓúÞ-áòÚ�ßDÞ�õ}ÓúÞXÓ×Ö � ßÕÒÔÓ×Ö ÒÔá�Ú�àZÖ ÒäõDõÕÝ!Ö�åÙÒäóNÖÙØ°Ð<ëhÓ×ÛZÖB�rÝEØZÞ]Ó×Ö óNÖÙãèØ �

ì�i



{¡ÒäÖ�ãäØ é.Ú�à/Ó×ÖÙà/Ó ÜDÖ�õ}å�ß}ÒèÝAÓÕÒèÚ�à
×Ü�x� ; Ù �Aï�ï��Aï�� �?�,ÓÕß ÎHÝNÞ�åÙÖ
×Øk Ù � f â�Î � ØZØZßÕÖÙõÕõ+×Ø��ÙÇÀ {7ÒÔþHÖ�Ø\Á× í�� ð�Ù á f â�Î � ØZØZßÕÖÙõÕõ+× C � ; Ù54-4�é.Ú�Ñ&Ñ~�$ßÕÚ�ÏAÝ

× ï��x�Ôï�ï�Ù �Aï f â�Î � ØAØZßÕÖÙõÕõ�× ï�� ì Ù× ïVì��Ôï C Ù á ./.(� à<ÏZõ}Ö�Ø0.1.
× ï+i'�Ôï�k�Ù ï+��� f â�Î � ØZØZßÕÖÙõÕõ+×ØkAî ðx�Ôï���Ù#À {7ÒÔþHÖ�Ø\Á× ï£í Ù á f â�Î � ØZØZßÕÖÙõÕõ+× ï�ï�Ù× ï+��Ù á ./.(� à<ÏZõ}Ö�Ø0.1.
× ï£ðx� ì�; Ù á f â�ÎAÜ$Þ]Ó×Þ�×Ø��� k�Ù
× ì�k�Ù � f Ú��rÝEØNÞXÓ×Ö

ï � Ý!ØNÞ]ÓÕÖ
× ì�í�� ì4��Ù á f â�Î � ØAØZßÕÖÙõÕõ�× í��ì��Ù× ì]ð�Ù á A Òèç�Û\©48jÚ � ^3Ú�ßÕØ�À áòÚ�ß C ì]Ð3�rÖ�Þ�ØZõyÁ
× C �x� C ï�Ù ��� ./.({¡Ò þAÖÙØ
{¡ÒèÖÙãèØ2./.

ù Þ�ÐAãèÖ
ì � ðx�,õy�¯�?��Ó×ß ÎHÝZÞ�å�Ö

ù ÛZÖlÏZõÕÖ'Ú�á f â�Î � ØZØZß}Ö�õÕõ Òèà~Ó×ÛAÖlõ
�#�z�[Òèõ�ÖÿþAÝAãñÞ�ÒäàZÖ�Ø¯Òèà � ÝAÝEÖÙàZØZÒÔþ �(�
g1á»ÝNÞ�ß}ÓÕÒèåÙÏZãñÞ�ßjàAÚ�Ó×Ö�Òèõ f â�Î � ØAØZßÕÖÙõÕõ�× C � ; Ù �oÓÕÛZÒèõgÒèõ7Þ�ãèõ}Ú1å�Þ�ãèãäÖ�Ø
ÓÕÛZÖ�é.Ú�Ñ�Ñ��$ßÕÚ�ÏAÝqî�õ}ÒèàZåÙÖ.ÒäÓ

Ö�àAå�ÚoØZÖ�õ,Ó×ÛAÖrõ}ÛZÚ�ßöÓ�Ú�ß�Ñ&Ö�ØZÒäÏZÑ�Ñ&Ö�õ}õ×Þ�ç�Ö�ç�ßÕÚ�ÏZÝ � ÛZÒäåúÛsÒèõ,Ð!Ö�ÒèàAç$ßÕÖÙáòÖÙßÕÖÙàZå�ÖÙØ � ù ÛZÒèõ,ÖÙàZå�ÚoØZÒäàZç
Òèõuõ}ÛZÚ � à�Òèà ù Þ�ÐZãèÖ�ì � ï�� � �7Þ�õ ù Þ�àAØ ü Þ�õ
�aÞ�ßÕÖ�õ}ÛZÚ�ß}Ó7Ñ&Ö�õÕõÕÞ�ç�Ö,Ó×ßÕÞ�àZõ}Ñ�ÒÔÓgÞ�àZØlßÕÖ�åÙÖ�Ò���Ö.ô<ÏZÖÙÏZÖ�õÙî
ßÕÖÙõÕÝ!Ö�å4Ó×Ò*��Ö�ãÔëq�S�,å�Ý ù Þ�àZØ
�,å�Ý��«Þ�ß}Ö$Ñ�ÖÙØZÒèÏAÑ Ñ&Ö�õÕõÕÞ�ç�Ö'ô<ÏZÖ�ÏAÖ�õ �

� ãäõÕÚýÚ�á�àAÚ�Ó×Ö°Òèà �?��Ó×ßhÎHÝNÞ�åÙÖ°Òèõ~Ó×ÛZÖ°Ö1�eÖÙåÙÓ�Ú�á
ÓÕÛZÖ�õy�/�.ÏZõ ù ßÕÞ�àZõ}áòÖÙß ù ëoÝEÖ �~� ß}ÖæÞ�Ø û
ãèÒ*	�Ö&Ó×ß×Þ]àZõ×Þ�å4Ó×ÒäÚ�à�åæÞ]ÏZõÕÖÙõ Ó×ÛZÖ�õ
�#�z� Ó×ÚhßÕÖÙÓÕÏZßÕàaØZÞ]ÓúÞ�áòß}Ú�Ñ ÞhÝNÞ�ßöÓ×ÒèåÙÏZãñÞ]ß
õ×Îx� � ê ãèÚoåæÞ]ÓÕÒèÚ�à
Þ�õ}õÕÚoå�ÒñÞXÓ×Ö�Ø � ÒÔÓ×Û�ÓÕÛZÖsé.Ú�Ñ&Ñ��$ßÕÚ�ÏZÝ-�qÓ×ÛAÒèõDãäÚHå�Þ]Ó×ÒäÚ�àhåÙÚ�à/ÓúÞ�ÒäàZõ��]Þ�ßÕÒäÚ�ÏZõ õ}ÓúÞXÓ×ÏZõ$ÒäàAáòÚ�ßÕÑ�Þ]ÓÕÒèÚ�à
Þ�Ð!Ú�ÏAÓ
Ó×ÛZÖ�é.Ú�Ñ�Ñp�$ßÕÚ�ÏAÝ�Òèà3ôoÏAÖ�õ}ÓÕÒèÚ�à ��� � ß}ÒäÓ×Ö û ãäÒ.	�ÖsÓ×ßÕÞ�àZõÕÞ�åÙÓÕÒèÚ�à3ÛNÞ�õ àZÚhÖ��EÖ�åÙÓ�Ú�à�Ó×ÛAÖ
õúÎ�� � ê�� � ßÕÒÔÓ×Ö�õ�ÓÕÚ f â�Î õ}ÓúÞXÓ×ÖrÞ�ßÕÖ�ÒäÑ�ÝAãèÖ�Ñ&Ö�à/ÓÕÖ�Ø�ÓÕÛZßÕÚ�ÏAç�Û�Ó×ÛZÖ_� Ý!ØNÞ]ÓÕÖ óNÖ�ãäØqî � ÛZÒäåúÛ&å�Þ�ÏZõ}Ö�õ
Ó×ÛAÖ�é�ÓÕßÕã'õ}Ó×Þ]Ó×Ö�õÕÝ!Ö�åÙÒäóNÖÙØ�Ð/ëSÓ×ÛZÖ�Ö�àAå�ÚoØZÖ�Ø f â�Î � ØZØAßÕÖ�õ}õhÓ×ÚýÐ!Ö3ÏZÝ!ØNÞ]ÓÕÖ�Ø§Ó×ÚýÓ×ÛZÖ¦�]Þ�ãèÏZÖ
å�Ú�à<Ó×Þ�ÒèàAÖ�Ø¯Òèà f â�ÎAÜ$ÞXÓúÞsÒäá7Þ�õÕõ}Ö�ßöÓ×Ö�Ø �
­7698-: ­ �Xr'Y��
ù ÛZÖ3ÎHÛ ù þ�À¤õÕÛAÚ�ß}Ó�Ñ&Ö�õ}õ×Þ�ç�Ö�ÓÕß×Þ�àAõÕÑ&ÒäÓvÁsõÕÝNÞ]å�Ö�Þ�ãèãäÚ � õ�õÕÛZÚ�ß}Ó�Ñ&Ö�õÕõÕÞ�ç�ÖÙõ�ÓÕÚaÐEÖ�õ}Ö�à/Ó¯Ð/ë§Þ
õÕÒäàZç�ãäÖ~ÏZàZåæÞ]åúÛZÖ�Ø � ß}ÒäÓÕÖ�áòß}Ú�Ñ ÓÕÛZÖ¯õy� � ù ÛZÖ¯Ñ&Ö�õÕõÕÞ�ç�Ö�Ñ�Þ£ë�ÐEÖ�Ö�à/ÓÕÒèßÕÖÙãäëaåÙÚ�à/ÓúÞ�ÒäàZÖ�ØýÒèà¢Ó×ÛAÖ

ì�;



�$ßÕÚ�ÏZÝ
�LÜ ÜDÖÙõÕåÙßÕÒèÝHÓ×ÒèÚ�à
���4� �7Þ�õ ù.û �@© ü Þ�õ
� û �3ÀUÎHÛZÚ�ßöÓ1ê�Ö�õ}õ×Þ�ç�Ö+Áj�$ßÕÚ�ÏZÝ
���Hï �7Þ�õ ù.û ï0© ü Þ�õ
� û ï�ÀUÎHÛZÚ�ßöÓ1ê�Ö�õ}õ×Þ�ç�Ö+Áj�$ßÕÚ�ÏZÝ
�Aï+� �7Þ�õ ù.û ì�© ü Þ�õ
� û ì
ÀUÎHÛZÚ�ßöÓ1ê�Ö�õ}õ×Þ�ç�Ö+Áj�$ßÕÚ�ÏZÝ
�Aï�ï �7Þ�õ ù.û C © ü Þ�õ
� û C ÀUÎHÛZÚ�ßöÓ1ê�Ö�õ}õ×Þ�ç�Ö+Áj�$ßÕÚ�ÏZÝ
ï��4� é�Ó×ß}ã:���,åÙÝ û �3Àxê�ÖÙØZÒèÏAÑ ê�Ö�õ}õ×Þ�ç�Ö�Á_�'ß}Ú�ÏZÝ

�#�z�b�Nõy�#�z�ªê�ÖÙÑ��h�>à\©�ê�Ö�Ñ��%g$ÏHÓh�$ßÕÚ�ÏZÝ
ï��4� é�Ó×ß}ã:���,åÙÝ û ï�Àxê�ÖÙØZÒèÏAÑ ê�Ö�õ}õ×Þ�ç�Ö�Á_�'ß}Ú�ÏZÝ

���z�c�Sg���ÖÙß¸�NÚ � �$ßÕÚ�ÏAÝ
ï��4� é�Ó×ß}ã:���,åÙÝ û ì
Àxê�ÖÙØZÒèÏAÑ ê�Ö�õ}õ×Þ�ç�Ö�Á_�'ß}Ú�ÏZÝ

�#�z�b�»Þ��#�z�ªê�ÖÙÑ��h�>à\©�ê¯Ö�Ñ��bgDÏAÓj�$ßÕÚ�ÏZÝ
ï��4� é�Ó×ß}ã:���,åÙÝ û C Àxê�ÖÙØZÒèÏAÑ ê�Ö�õ}õ×Þ�ç�Ö�Á_�'ß}Ú�ÏZÝ

���z�c�»Þ��#�z�«Ü'ê � �$ßÕÚ�ÏAÝ

ù Þ�ÐAãèÖlì � ï��x��é.Ú�Ñ&Ñ~�$ßÕÚ�ÏZÝZõ

{¡ÒäÖ�ãèØ é.Ú�à/Ó×ÖÙà<Ó ÜDÖ�õ}å�ß}ÒèÝAÓÕÒèÚ�à
×Ü�x�ìk�Ù �Aï�ï��Hï�ï�� ÎHÛ ù þhÎoÝNÞ�å�Ö
× í0Ù � �¡Þ]õ ù.û �9�$ßÕÚ�ÏZÝ

ï �¡Þ]õ ù.û ï(�$ßÕÚ�ÏZÝ
×Ü�x� ì�í Ù á ê�Ö�õ}õ×Þ�ç�Ö é.Ú�à/ÓÕÖ�à/Ó
× ì4� Ù � 8jÚ � �,ßÕÒèÚ�ßÕÒäÓ>ë��DÏZÖ�ÏAÖ

ï ArÒèç�Û
�,ßÕÒäÚ�ßÕÒÔÓ>ë��DÏZÖÙÏZÖ
× ì�ð Ù á A Òèç�Û\©48jÚ � ^3Ú�ßÕØ�À áòÚ�ß C ì]Ð�^3ßÕÒäÓÕÖ�õyÁ

× C �x� C ï�Ù �4� ./.({¡Ò þAÖÙØ
{¡ÒèÖÙãèØ2./.

ù Þ�ÐAãèÖlì � ï�ï��,õ
�SÎHÛ ù þhÎHÝZÞ�å�Ö

ØNÞ]Ó×ÞlÝ!Ú�ßöÓ×ÒèÚ�à�Ú�áeÓÕÛZÖ � ßÕÒäÓÕÖ�î<Ú�ß�ÓÕÛZÖ õ
�#�z�SåæÞ�à�ÐEÖyÏZõ}Ö�Ø&Ó×Úlå�Ú�Ñ&ÝEÚ�õÕÖyÞ'Ñ�ÖÙõÕõ×Þ]ç�ÖyÛZÖæÞ�ØAÖ�ß�áòßÕÚ�Ñ
Ó×ÛAÖ õy� � ØZØAßÕÖ�õ}õ$Ú�á,Ó×ÛAÖ � ßÕÒÔÓ×Ö �j� ØZØAÒäÓ×ÒäÚ�àNÞ�ãäãäë�îNÏZÝ�Ó×Ú�ì � ;�ãäÒèàZÖÙõ1Ú�á%Ú ù Þ]ç û gDà�Ü$Þ]Ó×Þ Û å�Þ�à�Ð!Ö
Þ]Ó}ÓúÞ�åúÛZÖÙØ�Ó×Ú�ÓÕÛZÖ1Ú�ÏAÓ×ç�Ú�ÒèàZç
Ñ�ÖÙõÕõ×Þ]ç�Ö1Ð/ë�õÕÝ!Ö�å�ÒÔá ëoÒèàZç�ÓÕÛZÒèõ�ßÕÖÙôoÏAÖ�õ}Ó Òèà-ÓÕÛZÖ1Ñ&Ö�õ}õ×Þ�ç�ÖBÀ¤Òèà�Ö�ÒÔÓ×ÛZÖÙß
áòÚ�ß}Ñ-Þ]Ó>Á �

^§ÛZÖ�à�Þ¯ÎHÛ ù þ�ÎHÝNÞ]å�Ö � ßÕÒÔÓ×ÖsÒèõ$ß}Ö�å�Ú�ç�àZÒ.ÐÙÖ�ØqîjÓÕÛZÖsØNÞ]ÓúÞ~Ý!Ú�ß}ÓÕÒèÚ�à�Ú]á�ÓÕÛZÖ � ßÕÒäÓÕÖ�Òèõ$ÒäÑ�Ñ&Ö û
ØZÒèÞ]Ó×ÖÙãäëaÝZãèÞ�å�ÖÙØGÒäàýÓÕÛZÖhõ×Îx� � ê��,Ó×ÛAÖ�Îx� � ê Þ�ØZØZß}Ö�õÕõ�ÏZõÕÖÙØ^Òèõsõ}ÝEÖÙå�ÒäóZÖ�Ø^ÒäàGõ
�#�z� ô<ÏZÖÙÏZÖ
Ý!Ú�Òèà/Ó×ÖÙß�õ}Ó×Þ]Ó×Ö9À¤õ}Ö�Ö�ÎHÖ�å4Ó×ÒäÚ�à C � C � C Á �

� ØZØAÒäÓ×ÒäÚ�àNÞ�ãäãäë�îoÒÔájÓ×ÛZÒäõ ÝNÞ�ßöÓ×Òäå�ÏZãèÞ�ß.Ñ&Ö�õ}õ×Þ�ç�Ö1ôoÏAÖ�ÏZÖ'ÏZõ}Ö�õ C ì]Ð¯é.Ú�Ñ&Ý!Ú�õÕÖ1áòÚ�ßÕÑ�Þ]Ó%À¤Þ�õ õÕÝ!Ö�å û
ÒäóZÖ�Ø�Òäà3õ
�#�z� õöëoõ}Ó×ÖÙÑ ß}Ö�ç�Òäõ}ÓÕÖ�ßÕõ��,õÕÖÙÖ~ÎHÖÙåÙÓ×ÒäÚ�à C � C � C Á'Þ�àZØ�Ó×ÛZÖ&Ó×ß×Þ]àZõ}áòÖÙß
Òäõ�Þ C ì]Ð � ßÕÒäÓÕÖ&ÓÕÚ

ì4k



{¡ÒèÖÙãèØ é.Ú�à/Ó×Ö�à/Ó ÜDÖ�õ}å�ß}ÒèÝAÓÕÒèÚ�à
×Ü�x� k Ù �Aï�ï��Aï�ï�ï ÎHÛ�� þ�ÎHÝZÞ�å�Ö
× í6�äï+i�Ù á ./.(� à<ÏZõ}Ö�Ø0.1.
× ï0; Ù � ü Þ�õ
� û �=�'ß}Ú�ÏZÝ-��ÜDÚsàZÚ�ÓyÝ!Ú�ãäã

ï ü Þ�õ
� û �9�$ßÕÚ�ÏZÝ-�/�7Ú�ãèã
× ï�k�Ù � �,åÙÝ�� û ���$ßÕÚ�ÏZÝ-��ÜDÚsàZÚ�ÓyÝ!Ú�ãèã

ï �,å�Ý'� û ���$ßÕÚ�ÏAÝ-�/�7Ú�ãäã
× ïVí Ù � ü Þ�õ
� û ïc�'ß}Ú�ÏZÝ-��ÜDÚsàZÚ�ÓyÝ!Ú�ãäã

ï ü Þ�õ
� û ï(�$ßÕÚ�ÏZÝ-�/�7Ú�ãèã
× ï���Ù � �,åÙÝ�� û ï��$ßÕÚ�ÏZÝ-��ÜDÚsàZÚ�ÓyÝ!Ú�ãèã

ï �,å�Ý'� û ï��$ßÕÚ�ÏAÝ-�/�7Ú�ãäã
× ï£ð�Ù � ê�ÖÙÑ��h�>à-��ÜDÚsàZÚ�ÓyÝ!Ú�ãäã

ï ê�ÖÙÑ��h�>à-���7Ú�ãèã
× ì4��Ù � g���ÖÙß¸�NÚ � � ÜDÚ�àAÚ�ÓrÝEÚ�ãäã

ï gh��Ö�ß��NÚ � �#�gÚ�ãèã× ìoï��äï+k�Ù á ./.(� à<ÏZõ}Ö�Ø0.1.
× ì�í Ù � ArÒèç�Û
�,ßÕÒäÚ�ßÕÒÔÓ>ë��DÏZÖÙÏZÖ4��ÜDÚsàZÚ�ÓyÝ!Ú�ãèã

ï ArÒèç�Û
�,ßÕÒäÚ�ßÕÒÔÓ>ë2�DÏZÖ�ÏAÖ4���7Ú�ãäã
× ì4��Ù � 8jÚ � �,ßÕÒèÚ�ßÕÒäÓ>ë��DÏZÖ�ÏAÖ4��ÜDÚ&àAÚ�ÓyÝEÚ�ãèã

ï 8uÚ � ��ß}ÒèÚ�ß}ÒäÓ>ë��$ÏAÖ�ÏZÖ����gÚ�ãèã
× ì�ð�Ù þ A Òèç�Û\©48jÚ � ^3Ú�ßÕØ�À áòÚ�ß C ì]Ð3�rÖ�Þ�ØZõyÁ

× C �x� C ï�Ù ��� ./.({¡Ò þAÖÙØ
{¡ÒèÖÙãèØ2./.

ù Þ]ÐZãèÖlì � ïVì��,õ
�§ÎHÛ�� þ�ÎHÝNÞ]å�Ö

Ó×ÛAÖ�ÚHØZØ � Ú�ß}Øqîjõy�/�.ÏZõ � ØZØAßÕÖ�õ}õ�Òäõ � ßÕÒÔÓÕÓ×ÖÙà�Òèà/Ó×Ú�ÓÕÛZÖ�Ö���Ö�à � Ú�ßÕØ°Ú�á�Ó×ÛZÖ�ç�Ö�àZÖÙß×Þ]ÓÕÖ�Ø�Îx� � ê
ãèÚoåæÞXÓ×ÒèÚ�à-Ó×ÛZß}Ú�ÏZç�Û�Ó×ÛAÖ ¾ ��ÏZõ �

^§ÛZÖ�à�Ó×ÛZÖ&Ö�à/ÓÕÒèßÕÖsÑ&Ö�õ}õ×Þ�ç�ÖsÒäõlåÙÚ�à/ÓúÞ�ÒäàZÖ�Ø�Òèà°õ×Îx� � ê3îjÓ×ÛZÖ&õy���z�"ÏZÝ!ØNÞ]ÓÕÖ�õlÒäÓÕõ$Òèà/Ó×ÖÙßÕàNÞ�ã
ô<ÏZÖ�ÏAÖ
Ý!Ú�Òèà/ÓÕÖ�ßÕõrÞ�àAØ¯ÏAÝEØNÞXÓ×Ö�õ f â�Î¯é�Ó×ß}ãjÝEÚ�Òäà/Ó×Ö�ß}õÇ�oÒñÞ Ó×ÛZÖ
ÎZéÇ��ÏZõ �
­76; <:�­ �Xr�Y��
ÎHÛ�� þ·À¤õ}ÛZÚ�ßöÓ�Ñ&Ö�õ}õ×Þ�ç�Ö¯ß}Ö�åÙÖ�Ò*��Ö�Á&ÎHÝNÞ�åÙÖhÞ]ãèãèÚ � õ ÓÕÛZÖ�ÏZõÕÖÙß�ÝZß}ÚHåÙÖ�õ}õ&ÓÕÚ3Ý!Ú�ãèã�õÕÚ�Ñ&Ö�Ú�ß&Þ�ãèã�Ú�á
Ó×ÛAÖc�]Þ�ßÕÒäÚ�ÏZõ ßÕÖ�åÙÖ�Ò���Ö ô<ÏZÖÙÏZÖ�õ'Þ�õ}õÕÚoå�ÒèÞ]Ó×ÖÙØ � ÒäÓÕÛhÓ×ÛZÞ]ÓDÝZß}ÚHåÙÖ�õ}õ � �pÓ1ÏZõÕÖÙõ$Þ-ÐZÒÔÓj��Ö�åÙÓÕÚ�ß1áòÚ�ß}Ñ Ú�á
é.Ú�Ñ&Ñ��$ßÕÚ�ÏZÝ�Ó×Ú�Þ�ãäãèÚ � ÓÕÛZÖlÏZõÕÖÙßrÓÕÚ�õ}Ö�ãèÖÙåÙÓrÓ×ÛZÖ'ô<ÏZÖÙÏZÖ�õ1ÓÕÚ�Ð!Ö'ÝEÚ�ãèãèÖÙØ¯Þ�àZØ¯ßÕÖæÞ]ØZõráòß}Ú�Ñ´Ó×ÛAÖ
ÛZÒäç�ÛZÖ�õöÓ�ÝAßÕÒèÚ�ßÕÒäÓ>ëKÀUÞ�åÙå�Ú�ß}ØZÒèàZç�Ó×ÚhÞ¯õöÓúÞ]ÓÕÒèå&Ú�ßÕØAÖ�ßÕÒäàZç¯ØZÖ�õ}å�ßÕÒäÐEÖÙØ�Òèà ù Þ�ÐZãèÖ�ì � ï C Á$àZÚ�à û Ö�Ñ&ÝAÓ>ë
Ý!Ú�ãèãäÖ�Ø~ô<ÏZÖ�ÏAÖ�î»Ú�ß�ßÕÖ4Ó×ÏZß}àZõrØNÞ]ÓúÞ áòß}Ú�Ñ´Þsõ}Ó×Þ]Ó×Òäå$ãèÚoåæÞ]ÓÕÒèÚ�à�ÒÔágàZÚ�õ}ÏZåúÛhô<ÏZÖÙÏZÖlÖ4þHÒèõöÓ×õ �

ù ÛZÖ õ
�#�z�ÉõÕÖÙãèÖÙåÙÓ×õ7Ó×ÛZÖ ô<ÏZÖÙÏZÖ.ÓÕÚDÐEÖ�ßÕÖ�Þ�Ø�Ð/ë � f ÜDÒèàAç Ó×ÛAÖ.Ö�àAå�ÚoØZÖ�Ø�Ý!Ú�ãèãäÒèàZçyÒäàAáòÚ�ßÕÑ�Þ]ÓÕÒèÚ�à
ì�í



�DÏZÖ�ÏAÖ f Þ�Ñ&Ö
ü Þ�õ
� û �ÓA Òèç�Û
�,å�Ý'� û �=ArÒèç�Û
ü Þ�õ
� û ïbA Òèç�Û
ê�ÖÙÑ��h�>à
gh��Ö�ß��NÚ ��,å�Ý'� û ïcArÒèç�Û

ü Þ�õy� û �Ó8jÚ ���åÙÝ�� û �Ó8jÚ �
ü Þ�õy� û ïb8jÚ ���åÙÝ�� û ïb8jÚ �

ù Þ�ÐZãäÖlì � ï C �,õy�§ÎoÛ���þ2��ß}ÒèÚ�ß}ÒäÓÕÒèÖ�õhÀ¤Òäà¯ØAÖ�õÕåÙÖ�àZØAÒèàZç�Ú�ßÕØZÖÙß>Á

Þ�àZØ&Ó×ÛZÖrô<ÏZÖ�ÏAÖ1Ö�Ñ&ÝAÓ>ësõöÓúÞ]ÓÕÖ�À Ó×ÛZÖyÒèà/ÓÕÖ�ßÕàZÞ�ã»õÕÛZÚ�ßöÓ.Ñ&Ö�õ}õ×Þ�ç�Ö ô<ÏZÖÙÏZÖ1õöÓúÞ]ÓÕÖ1Þ�àAØ&ÓÕÛZÖ�� þAâ,Ñ�ÝAÓ>ë
õÕÒäç�àNÞ�ãäõ1ÝZß}Ú��HÒäØZÖ�Ø�Ð/ë�é�Ó×ßÕãgáòÚ�ß1Ñ&Ö�ØAÒèÏZÑ Ñ&Ö�õÕõÕÞ�ç�ÖsÞ�àAØ�Ú���Ö�ß��NÚ � õöÓúÞ]ÓÕÏZõ>Á ÓÕÚ�ØZÖÙÓÕÖ�ß}Ñ�ÒäàZÖ�Ó×ÛAÖ
ÛZÒäç�ÛZÖ�õöÓrÝZßÕÒäÚ�ßÕÒÔÓ>ë-àZÚ�à û ÖÙÑ�ÝAÓ>ë�ôoÏAÖ�ÏZÖ � ÛZÒèåúÛ¯Òèõ�Ð!Ö�ÒäàZçsÝEÚ�ãèãèÖÙØ �

{NÚ�ß¡ß}ÖæÞ�ØZõ�ÓÕÚ1Ó×ÛAÖ õÕÛZÚ�ß}Ó,Ñ&Ö�õ}õ×Þ�ç�Ö.ßÕÖ�åÙÖ�Ò���ÖbÀ ü Þ]õy�jÁ7ô<ÏZÖ�ÏZÖÙõ�î/Ó×ÛAÖ õy�#�z�GßÕÖÙÓÕÏZßÕàAõ�Ó×ÛZÖ ÛAÖæÞ�ØZÖÙß
Ú�ágÓ×ÛZÖ'Ñ&Ö�õ}õ×Þ�ç�ÖlÞ�õyÒäàZØZÒèå�Þ]Ó×ÖÙØ�Ð<ë�Òèà/Ó×ÖÙßÕàNÞ�ãjô<ÏZÖÙÏZÖlÝEÚ�Òäà/Ó×Ö�ß}õ �/� Ó�Ó×ÛAÖlåÙÚ�Ñ&ÝZãèÖ4Ó×ÒèÚ�à~Ú�á¡Ú�àZÖb���
ßÕÖ�Þ�Ø-Ú�ß�Ó � Ú�i@�ýßÕÖæÞ]ØZõ�îoÓ×ÛZÖrõy�#�z�vÏZÝ!ØNÞ]Ó×ÖÙõ.ÒÔÓ×õ�Ú � à-ôoÏAÖ�ÏZÖ ÝEÚ�Òäà/Ó×Ö�ß�õ}Ó×Þ]Ó×Ö Þ�àZØ�áòÚ�ß � Þ�ßÕØAõ�Ó×ÛAÖ
ÏZÝ!ØNÞ]ÓÕÖ�Ó×Ú f â�Î�é�Ó×ß}ã�Ú���Ö�ß�ÓÕÛZÖ~ÎZéÇ��ÏZõ � ê¯Ö�Ñ��?�>à�ßÕÖæÞ]ØZõ�Ú�Ý!Ö�ßÕÞ]Ó×Ö�Òèà�ÞhõÕÒäÑ�ÒäãñÞ�ßDÑ�Þ�àZàAÖ�ß��
ÛZÚ � Ö���ÖÙß�î�ê¯Ö�Ñ��?�>à�Òèõ$ãäÚHå�Þ]Ó×ÖÙØ°Òèà�Ó×ÛZÖ&Þ����z�
îjõÕÚ�Þ�à�ÏZÝ!ØNÞ]Ó×ÖsÒäõ$ÝNÞ�õÕõ}Ö�Ø�Þ�ãèÚ�àAç�ÓÕÛZÖ�Î � ��ÏZõ
ÒèàAõ}Ó×Ö�Þ�Ø¯Ú�á7ÓÕÛZÖ
ÎZéÇ�.ÏZõ �

�rÖ�Þ�ØZõ�Ó×Ú�ÓÕÛZÖ1Ñ&Ö�ØZÒäÏZÑ�Ñ&Ö�õ}õ×Þ�ç�Ö ßÕÖÙå�Ö�Ò���ÖÓÀt�,å�Ý��jÁ�Ú�ß�Ú���ÖÙß¸�NÚ � ôoÏAÖ�ÏZÖÙõ�îNÞ�õ � ÖÙãèãEÞ�õ�ßÕÖæÞ]ØZõ
� ÛZÖÙßÕÖyÓ×ÛZÖÙßÕÖrÞ�ßÕÖyàZÚ'àZÚ�à û ÖÙÑ�ÝAÓ>ë ôoÏAÖ�ÏZÖÙõ.Ý!Ú�ãèãäÖ�Øqî�ß}Ö�õ}ÏZãäÓ�ÒäàsÓÕÛZÖyßÕÖ4Ó×ÏZß}à�Ú�áq�]Þ�ãèÏZÖÙõ�áòßÕÚ�Ñ õ}Ó×Þ]Ó×Òäå
õúÎ�� � ê Þ�ØAØZßÕÖÙõÕõÕÖÙõDÞ�àAØ�àZÚsÒäà<ÓÕÖ�ß}àNÞ�ãjõ}Ó×Þ]Ó×Ö'åúÛNÞ]àZç�Ö �

^�ß}ÒäÓÕÖ�õ�Ó×Ú�Ó×ÛAÒèõyÞ�ØZØAßÕÖ�õ}õ õ}ÝNÞ�åÙÖ�Þ�ß}Ö$Òèç�àAÚ�ßÕÖÙØ �
­ ����Y@Z[r�s ­76;8=:�­ ��r�Y��
ù ÛZÖsÎoÝEÖÙå�ÒñÞ]ã�ÎHÛ ù þ°ÎHÝZÞ�å�Ö Òäõj��Ö�ß}ë�õÕÒäÑ�ÒäãñÞ�ß ÓÕÚ-Ó×ÛAÖsÎHÛ ù þ�ÎHÝNÞ�åÙÖ4�qÐ!Ú�ÓÕÛ�õÕÝNÞ]å�Ö�õ'Þ]ßÕÖ�ÏAõÕÖ�Ø�ÓÕÚ
ç�ÖÙàZÖ�ßÕÞ]Ó×Ö å�Ú�Ñ&ÝZãèÖ4Ó×ÖrÑ�ÖÙõÕõÕÞ�ç�Ö�õ��HÒèÞ
ÏZàAåæÞ�åúÛZÖÙØ � ßÕÒäÓÕÖ�õ � ù ÛZÖ�ß}Ö$Þ�ßÕÖyÓ � Ú�ØZÒ*�EÖ�ß}Ö�àZåÙÖ�õ�îHÛZÚ � Ö1��ÖÙß��
ÎHÝ!Ö�åÙÒñÞ�ãeÎHÛ ù þ~ÎHÝNÞ�åÙÖDÛNÞ�õ.Þ � ÒèØAÖ�ß.Ñ&Ö�õ}õ×Þ�ç�Ö1å�Ú�à<ÓÕÖ�à/Ó�óNÖÙãèØ-Òäà-Ó×ÛAÖ1õy� � ØAØZßÕÖÙõÕõ�îZÞ�àZØ�ÎHÝ!Ö�åÙÒñÞ�ã
ÎHÛ ù þÉÎoÝNÞ�å�Ö¯Þ�ãäãèÚ � õ Ñ&Ö�õ}õ×Þ�ç�ÖÙõ�Ó×Ú°ÐEÖ�õ}Ö�à/ÓÓ�HÒèÞ�ê�Ö�Ñ��%g$ÏHÓ&Þ�õ � ÖÙãèãyÞ�õ ÓÕÛZÖ
�¡Þ�õ ù À¤õ}ÛZÚ�ßöÓ

ì4�



{¡ÒäÖ�ãèØ é.Ú�à/Ó×ÖÙà<Ó ÜDÖ�õ}å�ß}ÒèÝAÓÕÒèÚ�à
×Ü�x� ì Ù �Hï�� ÎHÝ!Ö�åÙÒñÞ�ãjÎHÛ ù þhÎHÝNÞ]å�Ö
× C �Øi4Ù �4� �¡Þ]õ ù.û �9�$ßÕÚ�ÏZÝ

ï+� �¡Þ]õ ù.û ï(�$ßÕÚ�ÏZÝ
á ï ê¯Ö�Ñ��bgDÏAÓj�$ßÕÚ�ÏZÝ

×Ø;�� ì�í Ù á ê�Ö�õ}õ×Þ�ç�Ö é.Ú�à/ÓÕÖ�à/Ó
× ì4� Ù � 8jÚ � �,ßÕÒèÚ�ßÕÒäÓ>ë��DÏZÖ�ÏAÖ

ï ArÒèç�Û
�,ßÕÒäÚ�ßÕÒÔÓ>ë��DÏZÖÙÏZÖ
× ì�ð Ù á A Òèç�Û\©48jÚ � ^3Ú�ßÕØ�À áòÚ�ß C ì]Ð�^3ßÕÒäÓÕÖ�õyÁ

× C �x� C ï�Ù �4� ./.({¡Ò þAÖÙØ
{¡ÒèÖÙãèØ2./.

ù Þ�ÐZãèÖ
ì � ï+i'�¡õy�§ÎHÝ!Ö�åÙÒñÞ�ãuÎoÛ ù þhÎHÝNÞ�åÙÖ

{¡ÒäÖ�ãäØ é.Ú�à<ÓÕÖ�à/Ó ÜDÖÙõÕå�ß}ÒèÝAÓÕÒèÚ�à ê�Ö�Ñ��%gDÏAÓvgDÝ
× C îäï0;6�äï�k Ù ����� Ü'ê � �rÖÙå�Ö�Ò���Ö �Aï

���Aï f â�Î û ê�Þ�õ}ÓÕÖ�ßÕÖÙØagDÝ �Aï
�Aï�� Ü'ê � �rÖ�Þ�Ø\©�ÎoÖ�àZØ ï��
�Aï�ï Ü$Þ]Ó×Þ/ê�Ú�ÓÕÒèÚ�à¯é.Ú�Ñ�Ñ�Þ�àZØ ï�ï
ï���� ê�ÖÙõÕõ×Þ]ç�Ö(8uÞ�ÏAàZåúÛ ���

ù Þ�ÐZãäÖlì � ï�;���ê�Ö�Ñ��%gDÏAÓvgDÝ¯â,àZå�ÚoØZÒèàAç

Ñ&Ö�õÕõÕÞ�ç�Ö$Ó×ßÕÞ�àZõ}Ñ�ÒÔÓvÁ�ô<ÏZÖÙÏZÖ�õ �
� õ$Òäà�ÎHÛ ù þ�ÎoÝNÞ�å�Ö]î7ÎHÝEÖÙå�ÒèÞ�ã,ÎHÛ ù þ�ÎHÝNÞ]å�ÖsÞ�ãäãèÚ � õDå�Ú�Ñ�ÝZãäÖÙÓÕÖ�Ñ&Ö�õÕõÕÞ�ç�Ö�õ}ÝEÖÙå�ÒäóZåæÞ]ÓÕÒèÚ�à�Òäà

ØNÞ]Ó×Þ
Ó×ÛAßÕÚ�ÏZç�Û�Þ�õÕÒäàZç�ãèÖ�k4i�Ð � ß}ÒäÓÕÖ1Ú�ß ÝZÞ�ß}ÓÕÒñÞ�ã»õÕÝ!Ö�åÙÒäóNå�Þ]Ó×ÒäÚ�à�Òäà-Ó×ÛZÖ1õy�/�.ÏZõ � ØZØZß}Ö�õ}õrÓÕÛZßÕÚ�ÏAç�Û
Þ C ì]Ð � ß}ÒäÓ×Ö � ù ÛZÖyÑ&Ö�õ}õ×Þ�ç�Ö�åÙÚ�à/Ó×ÖÙà<Ó�åúÛNÞ]àZç�ÖyÛNÞ�õ,àZÚ$Ð!ÖæÞ]ßÕÒèàAç$Ú�à�Ó×ÛZÖ�õ
�#�z�
î/õ}ÒèàZåÙÖ Ó×ÛZÖ�ÖÙà<ÓÕÒèß}Ö
õy�/�.ÏAõ � ØAØZßÕÖÙõÕõDÒäõ � ßÕÒäÓ}Ó×ÖÙà�ÓÕÚ&ÓÕÛZÖ
Îx� � êIÓ×ÛZß}Ú�ÏZç�Û~Ó×ÛAÖ ¾ ��ÏZõ �

^§ÛZÖ�à
Ú�àZÖ�Ú�áAÓÕÛZÖ�ê�Ö�Ñ��%gDÏAÓgôoÏAÖ�ÏZÖÙõ¡ÒèõjÓÕÛZÖ�Ó×Þ�ßÕç�ÖÙÓuô<ÏZÖ�ÏAÖ�î�ÓÕÛZÖ�õ
�#�z�¢ÒèàZØZÒäåæÞ]ÓÕÖ�õqÓÕÛZÒèõjá¤Þ�å4Ó
Ó×Ú f â�Î�é�ÓÕßÕã\�HÒèÞlÓÕÛZÖ$ê�ÖÙÑ��%gDÏAÓy�/é.Ú�Ñ&ÝEÚ�õ}ÖDÞ�àAØ~ê�ÖÙÑ��%gDÏAÓæï£é.Ú�Ñ�Ý!Ú�õ}Ö õ}Òèç�àNÞ]ãèõ � {»ÏAß}Ó×ÛAÖ�ß�î
Ó×ÛAÖ Ó>ëHÝ!Ö�Ú�á�Ó×ÛAÖ&ê�Ö�Ñ��%g$ÏHÓ$å�Ú�Ñ&Ñ�Þ�àZØ�ÒäõDØZÖ�åÙÚHØAÖ�Ø�Þ�õ$õÕÛAÚ � à�Òèà ù Þ�ÐAãèÖsì � ï0;�Þ�àAØ�ÝZÞ�õÕõ}Ö�Ø
Ú�à~Ó×ÛAÖ�ê¯Ö�Ñ��bgDÏAÓ>gDÝ�ÐZÏAõ �
Y@s ­7 �ª#" n��/V�r�R�� ­ �Xr�Y��
ù ÛZÖ¯å�ãñÎx� � ê3î � ÛZÒäåúÛGÒäõ&ÏAõÕÖ�ØýÓ×Ú°ØZÖ4Ó×Ö�ß}Ñ�ÒäàZÖ�åæÞ�åúÛAÖ�ãäÒèàZÖ~õöÓúÞ]ÓÕÏZõ&áòÚ�ßsÞ���ßÕÖ�Þ�ØZõsÓ×Ú°ç�ãäÚ�ÐNÞ�ã
Ñ&Ö�Ñ&Ú�ß}ë°õ}ÝNÞ�å�Ö)ÀòõÕÖÙÖ�ÎHÖ�å4Ó×ÒäÚ�à¢ì � ì � ì�ÁlÒäõ�Ú�àZãÔë � ßÕÒäÓ×Þ�ÐZãäÖ&ÓÕÛZßÕÚ�ÏAç�Û�å�ãñÎx� � ê �rÝEØNÞXÓ×Ö�ÎHÝZÞ�å�Ö �

ì�ð



{¡ÒèÖÙãèØ é.Ú�à/Ó×ÖÙà<Ó ÜDÖ�õ}å�ß}ÒèÝAÓÕÒèÚ�à
×Ü�x�Øi4Ù �Aï�ï�ï�� å�ã Î�� � ê®�rÝEØNÞXÓ×Ö
ÎHÝNÞ�åÙÖ
×ì; Ù á ./.(� à<ÏZõ}Ö�Ø0.1.

×Ükx� ì�k�Ù á åÙã Îx� � ê � ØZØZßÕÖÙõÕõ× ì�í Ù � ÜDÚsàZÚ�ÓrÞ�å>	<àZÚ � ãäÖ�ØZç�Ö
ï � å>	<àZÚ � ãèÖÙØZç�Ö× ì4��Ù � � õ}Ö ê¯Ö�Ñ��bgDÏAÓ û �
ï � õ}Ö ê¯Ö�Ñ��bgDÏAÓ û ï

× ì�ðx� C ï�Ù á åÙã Îx� � ê Ü$Þ]Ó×Þ

ù Þ�ÐZãäÖlì � ï+kx�,õy�^åÙã Îx� � êI� Ý!ØNÞ]ÓÕÖ
ÎHÝNÞ�åÙÖ

ù ÛZÖ¯õy�#�z�b, õ&ßÕÖÙõÕÝ!Ú�àZõ}Ö¯ÓÕÚ°ÓÕÛZÒèõ�ÓÕß×Þ�àZõÕÞ�åÙÓÕÒèÚ�à¢Òäõ Ó×Ú�ãñÞ]ÓÕåúÛ¢ÓÕÛZÖ�õy� � ØZØZßÕÖÙõÕõ&ÒèàýÞ�àýÖ4þoÓ×ÖÙßÕàNÞ]ã
{��z{�g´Þ�àZØ3å�Ú�Ñ&Ý!Ú�õÕÖ�Þhê¯Ö�Ñ��bgDÏAÓ
Ñ&Ö�õÕõÕÞ�ç�Ö � ÛZÒèåúÛ3ÒèõlØZÒèß}Ö�åÙÓÕÖ�Ø�Ó×Ú�ÓÕÛZÖ�Þ��#�z�c�jÓÕÛZÖ�Þ����z�
Ó×ÛAÖ�à�åÙÚ�Ñ�ÝAãèÖÙÓÕÖ�õ'Ó×ÛZÖ�å�ãñÎx� � ê ÏZÝ!ØNÞ]ÓÕÖ � ÛZÖÙàaÒäÓlßÕÖÙå�ÖÙÒ*��ÖÙõ�Ó×ÛAÖ-Ñ&Ö�õÕõÕÞ�ç�Ö]î � ÛZÒèåúÛ�	�Ö�ÖÙÝZõ Ó×ÛAÖ
ÏZÝ!ØNÞ]ÓÕÖlÒäà
{��z{�gªÚ�ß}ØZÖ�ß � ÒäÓÕÛ�Ú�Ó×ÛZÖÙß ê�Ö�Ñ��%g$ÏHÓ�Ó×ß×Þ]àZõ×Þ�å4Ó×ÒäÚ�àZõ �

ù ÛZÖ � å>	<àZÚ � ãèÖ�ØAç�Ö�õÕÒäç�àNÞ�ã,Òäõ
ÝZÞ�ß}Ó
Ú�á ÓÕÛZÖ�åÙã Îx� � ê � Ý!ØNÞ]ÓÕÖ�åÙÚ�Ñ�Ñ�Þ�àZØ �¡ÒäÓlÒäõ
ÏZõ}Ö�Ø�ÓÕÚ
ßÕÖÙô<ÏZÖ�õöÓhÞ�åÙÚ�àAóNß}Ñ-ÞXÓ×ÒèÚ�àGáòßÕÚ�Ñ ÓÕÛZÖ�Þ��#�z��ÓÕÚ�Ó×ÛAÖ�õy�È�oÒèÞaê�Ö�Ñ��h�>à � ÛZÖ�à§Ó×ÛAÖ�å�ãñÎx� � ê
ÏZÝ!ØNÞ]ÓÕÖlåÙÚ�Ñ&ÝZãèÖ4Ó×Ö�õ � ÎHÖ�Ö�ÎHÖÙåÙÓ×ÒäÚ�à2i � ; áòÚ�ß Ó×ÛZÖ'ØZÖ4ÓúÞ�Òäãèõ�Ú�ágÓ×ÛZÒäõyÞ�å>	<àZÚ � ãèÖÙØZç�Ñ&Ö�à/Ó �
§cUSQ�¡9& ª Y@Y��6�+� ­ ��r�Y��
é.Ú�àAóZç � åÙå�Ö�õ}õlÎHÝNÞ�åÙÖ Òèõ ÏZõÕÖÙØ°Þ]Ó1ÓÕÛZÖ�õöëoõ}Ó×ÖÙÑ�ãäÖ���ÖÙã7ÓÕÚ-Ñ&Ú�àZÒäÓÕÚ�ßrÞ�àZØ�åÙÚ�à/Ó×ß}Ú�ã f â�Îhõ}ÓúÞXÓ×ÏZõ �
ù ÛZÒäõDõÕÝNÞ]å�ÖsÒèõ õÕÒèÑ&ÒèãèÞ�ß�Ó×Ú
�?��Ó×ß'ÎoÝNÞ�å�Ö��uÛZÚ � Ö1��Ö�ßÙîgÞ � ÒèØZÖÙßDß×Þ�àAç�Ö�Ú�á�õ}Ó×Þ]Ó×ÖÙõ'Þ�ßÕÖ Þ�å�åÙÖ�õÕõ}ÒèÐZãäÖ
áòßÕÚ�Ñ é.Ú�àAóZç � å�å�ÖÙõÕõDÎHÝNÞ�åÙÖ�î»Þ�àZØ�Ó×ÛAÖlß}Ö�õ}ÏZãäÓÕõrÚ]á�Þ�ßÕÖ�Þ�Ø�Þ�ßÕÖ'ØZÒ��eÖÙßÕÖ�à/Ó �

� õ � ÒÔÓ×Û2�?��Ó×ßyÎoÝNÞ�å�Ö]î f â�Î � ØZØZß}Ö�õÕõrÞ�àAØ f â�ÎAÜ$Þ]Ó×Þ Þ�ßÕÖ1Ö4þHÝZãèÒäå�ÒÔÓ×ãäësÝAßÕÚ��oÒèØZÖÙØ~Òèà�õ
����Ï û
õ � ØZØZß}Ö�õÕõ��eÛZÚ � Ö���Ö�ß�îeé.Ú�àAóZç � å�å�ÖÙõÕõ'ÎoÝNÞ�å�ÖlÞ�ãäãèÚ � õyÞ�åÙå�Ö�õ}õ ÓÕÚ&ÓÕÛZÖ$áòÏZãèã f â�Î � ØZØAßÕÖ�õ}õDõÕÝZÞ�å�Ö]î
� ÛZÒäãèÖb�?��Ó×ßrÎHÝNÞ]å�ÖlßÕÖ�õöÓ×ß}ÒèåÙÓÕõrÞ�å�åÙÖ�õÕõyÓ×Ú&ÞsõÕÑ�Þ�ãèãEßÕÖÙç�ÒèÚ�à~Ú]á�ô<ÏZÖ�ÏAÖ
õöÓúÞ]ÓÕÖ �

�rÖ�Þ�ØZõ.ÓÕÚ&é.Ú�àAóNç � å�åÙÖ�õÕõrÎoÝNÞ�å�Öh�]Þ�ßöë-Òäà�ßÕÖÙõÕÏZãÔÓ ØZÖÙÝEÖÙàZØZÒäàZç�Ú�à�Ó×ÛAÖ f â�Î � ØZØZßÕÖÙõÕõyÐ!Ö�ÒèàAç
Þ�åÙå�Ö�õ}õÕÖÙØ � �rÖ�Þ�ØZõrÓ×Ú~é�ÓÕßÕã¡â�àAØ û �gÚ�Òèà/Ó'Î<ÓúÞ]ÓÕÖ�ßÕÖ4Ó×ÏZß}àhÓ×ÛAÖ�õ}Ó×Þ]Ó×ÏAõDÝEÚ�Òèà/Ó×ÖÙßÕõ áòÚ�ßrÓÕÛZÖ�õ}ÝEÖÙå�ÒäóZÖ�Ø
é.Ú�Ñ&ÑI�$ßÕÚ�ÏAÝqî�d}ÏZõ}ÓlÞ]õlÒäà)�?�,ÓÕßlÎHÝNÞ�åÙÖ � �yÖæÞ�ØAõ'ÓÕÚ~Ó×ÛZÖ9g���ÖÙß¸�NÚ � é.Ú�Ñ�Ñ��'ß}Ú�ÏZÝ°Ú�á é�Ó×ßÕã
�DÏZÖ�ÏAÖ�Î<ÓúÞ]ÓÕÖlß}ÖÙÓÕÏZßÕà¯Ú���Ö�ß��NÚ � õ}Ó×Þ]Ó×ÏZõ�áòß}Ú�Ñ´Þsõ}Ó×Þ]Ó×ÒäålÎx� � ê Þ]ØZØZßÕÖÙõÕõ �

�rÖ�Þ�ØZõyÓ×ÚsÓ×ÛZÖlßÕÖÙÑ-Þ]ÒèàZØZÖÙßyÚ�á,é�ÓÕßÕãuõ}Ó×Þ]Ó×ÖlßÕÖÙô<ÏZÒèß}ÖlÓÕÛNÞ]ÓyÓ×ÛZÖlõ}Ó×Þ]Ó×Ö'Ð!Ö � ß}ÒäÓ}Ó×Ö�à�Ó×Ú�ÞsÛNÞ�ßÕØ û

C �



{¡ÒäÖ�ãäØ é.Ú�à/Ó×ÖÙà/Ó ÜDÖ�õ}å�ß}ÒèÝAÓÕÒèÚ�à
×Ü�x� ; Ù �Aï�ï��Aï�� é.Ú�àAóNç � åÙå�ÖÙõÕõ1ÎHÝNÞ�åÙÖ×Øk Ù � f â�Î � ØAØZßÕÖÙõÕõ�×Ü��Ù54�é�ÓÕßÕã � åÙå�ÖÙõÕõï f â�Î � ØZØZß}Ö�õÕõ+×Ø� Ù>4��#�z� � å�åÙÖ�õ}õ× í�� ð�Ù á f â�Î � ØZØZßÕÖÙõÕõ+× C � ; Ù54-4�é.Ú�Ñ&Ñ~�$ßÕÚ�ÏAÝ
× ï��x�Ôï�ï�Ù á f â�Î � ØAØZßÕÖÙõÕõ�× ï�� ì Ù× ïVì��Ôï C Ù á ./.(� à<ÏZõ}Ö�Ø0.1.
× ï+i'�ÔïVí Ù ï+��� f â�Î � ØZØZß}Ö�õÕõ+×ØkHî ðx�Ôï�ï�Ù× ï+��Ù á ./.(� à<ÏZõ}Ö�Ø0.1.
× ï£ðx� ì�; Ù á f â�ÎAÜ$Þ]Ó×Þ�×Ø��� k�Ù
× ì�k�Ù � f Ú��rÝEØNÞXÓ×Ö

ï � Ý!ØNÞ]ÓÕÖ
× ì�í�� ì4��Ù á f â�Î � ØAØZßÕÖÙõÕõ�× í��ì��Ù× ì]ð�Ù á A Òèç�Û\©48jÚ � ^3Ú�ßÕØ�À áòÚ�ß C ì]Ð3�rÖ�Þ�ØZõyÁ
× C �x� C ï�Ù ��� ./.({¡Ò þAÖÙØ
{¡ÒèÖÙãèØ2./.

ù Þ�ÐZãäÖlì � ïVí��,õy�^é.Ú�àAóNç � åÙå�Ö�õ}õ$ÎHÝZÞ�å�Ö

� Òèß}Ö�Ø�õ×Îx� � ê ãäÚHå�Þ]Ó×ÒäÚ�à3�oÒèÞ~Þ�ÎZéÇ�.ÏZõ'å�Ú�Ñ�Ñ�Þ�àZØ-�EÓ×ÛZÖ�õ
����ÏZõ'ßÕÖæÞ]Ø�ÒäõDØZÖÙãñÞæë�ÖÙØ�ÏAà<ÓÕÒèãgÓ×ÛZÒäõ
� ßÕÒÔÓ×Ö~Òäõ�å�Ú�Ñ&ÝZãèÖ4Ó×ÖÙØ � �rÖ�Þ�ØZõsÚ�á õy�#�z� õöÓúÞ]ÓÕÖ¯Ú�ÝEÖÙß×Þ]ÓÕÖ~ÒèàýÞ�õÕÒèÑ&ÒèãèÞ�ß'á¤Þ�õÕÛZÒäÚ�à-�.ÓÕÛZÖ�õ}Ó×Þ]Ó×Ö~Òäõ
� ßÕÒÔÓÕÓÕÖ�à�ÓÕÚ�ÓÕÛZÖ�õÕÞ�Ñ�Ö�Îx� � ê ãèÚoåæÞ]ÓÕÒèÚ�à~Ó×ÛAßÕÚ�ÏZç�Û�Ó×ÛAÖ ¾ �.ÏZõ1Þ�àZØ¯Ó×ÛZÖÙà�ßÕÖ�Þ�ØhÚ�ÏHÓ1Ð/ë¯Ó×ÛZÖlõy� �
{¡ÒäàNÞ�ãèãÔë�î£ß}ÖæÞ�ØZõ7Ú�á»Þ����z�ýõöÓúÞ]ÓÕÖ�ß}Ö�ô<ÏZÒèß}Ö ÞrßÕÖæÞ]Ø�ßÕÖÙô<ÏZÖ�õöÓ�Þ�å�ß}Ú�õÕõgÓ×ÛZÖ.Î � �.ÏZõ�î�Þ � ßÕÒÔÓ×Ö�Ó×ÚDÎx� � ê
Ú�à~Ó×ÛAÖ ¾ ��ÏZõ1Þ]àZØ¯óZàNÞ�ãèãÔë�Þ�ß}ÖæÞ�Ø�áòßÕÚ�Ñ´Îx� � êIÓ×ÚsÓ×ÛZÖ'õy�/�.ÏAõ �

^�ß}ÒäÓÕÖ û ãäÒ.	]Ö1Ó×ßÕÞ�àZõ×Þ]åÙÓ×ÒäÚ�à�Ó>ëHÝ!Ö�õrÛNÞ+��ÖlàZÚ&Ö��EÖ�å4Ó1Ú�à~ÓÕÛZÖ Î�� � ê��Nõ}Ó×Þ]Ó×Ö'ÏZÝ!ØNÞ]ÓÕÖ�õ Þ�ßÕÖ'ÒèàAØZÒ û
åæÞXÓ×Ö�Ø¯Ð/ë~Ó×ÛZÖb�rÝEØNÞXÓ×ÖDóNÖÙãèØqî»Þ�õyÒäà
�%��ÓÕß1ÎoÝNÞ�å�Ö �
P������6VXZ[rxR��a§cUS����r�Q�VX�
ù ÛZÖ��>Ñ&Ñ&Ö�ØZÒèÞ]Ó×Ö-é.Ú�Ñ&Ñ-Þ�àAØaÞ�ØZØZß}Ö�õ}õ�õÕÝNÞ�åÙÖ�Òèõ
ÏZõÕÖÙØaÓ×Ú�õ}Ö�àZØaõ}ÝEÖÙå�ÒäóZå~å�Ú�Ñ&Ñ-Þ]àZØZõ'Ó×Ú�Ó×ÛAÖ
é�Ó×ß}ã�Ú�ß�Þ4�#�z�"Ñ&ÚoØZÏZãèÖÙõ � �>Ñ&Ñ&Ö�ØZÒèÞ]Ó×Öså�Ú�Ñ�Ñ�Þ�àZØZõlÞ�ß}Ö�ØAÖ�å�ÚoØZÖÙØaÒèà°Ó×ÛZÖ&õy�#�z� Þ�àZØ�ÝZÞ�õÕõ}Ö�Ø
�oÒñÞ Ó×ÛAÖlß}Ö�ãäÖ��]Þ�à/ÓyõÕÒäç�àNÞ�ãäõ Ó×Ú�é�Ó×ß}ãjÚ�ßyÞ��#�z�«Þ�õyßÕÖÙô<ÏZÒèß}Ö�Ø �

�������@? A ¸N¿$¶¡Á�ÊZÇG±HÌ BlÈ'·'Ëq¸Nº}¼�·$Ê
�>à~Þ�ØAØZÒäÓÕÒèÚ�àsÓ×Ú
ßÕÖ�õ}ÝEÚ�àZØZÒèàAç
Ó×Ú
Ó×ß×Þ]àZõ×Þ�å4Ó×ÒäÚ�àZõ�ÒèõÕõ}ÏZÖ�Ø-Ð<ë&Ó×ÛAÖ1õy�gîoÓÕÛZÖ1õ
�#�z��Þ�ãäõÕÚlßÕÖÙõÕÝ!Ú�àZØZõ.ÓÕÚ
õ}Ó×Þ]Ó×ÖlÞ�åÙå�ÖÙõÕõÕÖÙõ1ÒäõÕõÕÏAÖ�Ø�Þ�å�ß}Ú�õÕõyÓ×ÛZÖ
é�Îx��ÏZõ1Þ]àZØ � Îx�.ÏAõ Ð/ë¯é�ÓÕßÕãuÞ�àZØ�Þ��#�z� �

C ï



{¡ÒèÖÙãèØ é.Ú�à/Ó×Ö�à/Ó ÜDÖ�õ}å�ß}ÒèÝAÓÕÒèÚ�à
×Ü�x� ;0Ù �Aï�ï�ï�ï+� �>Ñ&Ñ&Ö�ØZÒèÞ]Ó×Ö'é.Ú�Ñ�Ñ�Þ�àZØ�ÎHÝNÞ]å�Ö
×Øk��äï+i�Ù á ./.(� à<ÏZõ}Ö�Ø0.1.
× ï�;��äï£í Ù ����� f â�Î
�yÖ�õ}ÖÙÓ

���Aï ./.(� à<ÏZõ}Ö�Ø0.1.
�Aï�� � ßÕå4Ó×Òèå � å>	�Aï�ï é.ãèÖ�Þ�ßré�Ó×ß}ãuÜ'ê � ÎoÓ×Þ]Ó×Ö
ï���� é.ãäÖæÞ�ßrÞ����z�[Ü'ê � � þAÜ$Þ]ÓúÞ@� éÇ��Ó×ß
ï��Aï é.ãäÖæÞ�ß � ÝZÝZßÕÚ��]Þ�ã��yÖ�ç�Òäõ}ÓÕÖ�ßï�ï�� �>à/Ó×ÖÙßÕßÕÏAÝAÓ Þ��
ï�ï�ï �>à/Ó×ÖÙßÕßÕÏAÝAÓrõy�

× ï+�x� ì]ð�Ù á ./.(� à<ÏZõ}Ö�Ø0.1.
× C �x� C ï�Ù ��� ./.({¡Ò þAÖÙØ
{¡ÒèÖÙãèØ2./.

ù Þ�ÐZãèÖlì � ï����,õy���>Ñ&Ñ�ÖÙØZÒñÞ]ÓÕÖ'é.Ú�Ñ&Ñ-Þ]àZØ¯ÎHÝNÞ�åÙÖ

ù ÛZÖ é�Îx�.ÏZõ,Òäõ�ÏZõ}Ö�ØsÐ/ë&é�Ó×ß}ãHÓ×Ú$ÏAÝEØNÞXÓ×Ö�õy���z�c, õ,õÕÛZÚ�ßöÓ�Ñ�ÖÙõÕõÕÞ�ç�Ö�ßÕÖÙå�ÖÙÒ*��Ö�ô<ÏZÖÙÏZÖyÝEÚ�Òèà/Ó×ÖÙßÕõ��
Ó×ÛAÒèõyÒèàAáòÚ�ßÕÑ�Þ]Ó×ÒäÚ�à�Òèõ�àAÖ�Ö�ØAÖ�Ø�õ}Ú&ÓÕÛNÞ]ÓyÓ×ÛZÖlõy���z�ªå�Þ�à�ØAÖÙÓ×ÖÙßÕÑ&ÒèàZÖ'ÒÔá�Þsç�Ò*��Ö�à¯ô<ÏZÖ�ÏZÖ
Òèõ�ÖÙÑ�ÝAÓ>ë
� ÛZÖÙà�ÝEÚ�ãäãèÖÙØ � ù ÛZÖ � Î��.ÏZõ�Òäõ¡ÏZõ}Ö�Ø�Ð/ë'Ó×ÛZÖ�Þ4�#�z�ýÓÕÚ1ßÕÖ�Þ�Ø Ú�ß � ßÕÒÔÓ×Ö.õ
�#�z�GõöÓúÞ]ÓÕÖ�Þ�õ7àZÖ�åÙÖ�õÕõÕÞ�ß}ë �

Ý�Ò�Ý 
&( ��2 ��)�	�0r�����-	°
&�£�4�e#

ù ÛZÖ~Þ4�#�z� Òèõ
ßÕÖÙõÕÝ!Ú�àZõÕÒäÐZãèÖ&áòÚ�ß�ÛZÞ�àZØZãäÒèàZç�ÐZÏZõ�ÓÕß×Þ�àZõÕÞ�åÙÓÕÒèÚ�àAõ Òèõ}õÕÏZÖÙØaÐ<ë�Ó×ÛAÖ~Þ�� À¤ÒèàAå�ãèÏAØZÒèàZç
å�Ú�à<ÓÕßÕÚ�ã,Ú]á�ÓÕÛZÖ&Þ/Îx� � ê�ÝEÚ�ßöÓ'Ú�à°Ó×ÛZÖ&Þ���Ü$ÞXÓúÞ��.ÏZõyÁ1�7ÒäÓlÞ�ãäõÕÚ�ßÕÖÙõÕÝ!Ú�àZØZõ'Ó×Ú��]Þ�ßÕÒäÚ�ÏZõ f â�Î û
Òèõ}õÕÏZÖÙØ�åÙÚ�Ñ�Ñ�Þ�àZØAõ�îXÒèàZåÙãèÏZØZÒäàZçyå�Ú�Ñ&Ñ�Þ�àZØZõ � ÛZÒäåúÛ�ßÕÖÙô<ÏZÒèß}Ö�ÒÔÓgÓÕÚDÞ�å4Ó7Þ�õ7Ñ�Þ�õöÓ×Ö�ßgÚ�áHÓ×ÛZÖ�Þ��/�.ÏZõ �

���@����� ¹�ÇÉ±oÌ ±H· ¸N¶¡Á!¾4¹.Ëj¶C��Á!¼�È$³'Ê
ù ÛZÖ�Þ��#�z�ÍÒèà/ÓÕÖ�ß}á¤Þ]å�Ö�õ'å�Þ�à�Ð!ÖsÐZßÕÚ�	]Ö�à3ØZÚ � à�Òèà/ÓÕÚ¯õ}Ö���Ö�ß×Þ]ã�ç�ß}Ú�ÏZÝZõ��lÞ��/�.ÏZõb�>à<ÓÕÖ�ßöá¤Þ�å�Ö]î�Þ/Î û
� � êI�>à<ÓÕÖ�ßöá¤Þ�å�Ö]îq5%�.ÏAõ_�>à/ÓÕÖ�ß}á¤Þ]å�Ö�î!é�ÓÕßÕã �>à/Ó×ÖÙß}á¤Þ�åÙÖ�î»õy���z�|�>à/ÓÕÖ�ß}á¤Þ]å�Ö�î f â�Î��.Ïx�EÖ�ß_�>à<ÓÕÖ�ßöá¤Þ�å�Ö]î
å�ãñÎx� � ê��>à/Ó×Ö�ßöá¤Þ�å�Ö
Þ�àZØ¯Ñ&ÒèõÕåÙÖ�ãäãñÞ�àZÖÙÚ�ÏZõ õ}Òèç�àZÞ�ãèõ �

� ãäã�õ}Òèç�àNÞ]ã�ØAÒèßÕÖÙåÙÓÕÒèÚ�àZõ�Þ�ßÕÖ�ØZÖ�õ}å�ß}ÒèÐ!Ö�Ø � ÒäÓÕÛ�ßÕÖÙõÕÝ!Ö�å4Ó Ó×ÚhÓÕÛZÖ~Þ����z�
îgÒ � Ö � Ú�� Û Ñ�Ö�Þ�àZõ�Þ�à
ÒèàAÝZÏAÓ�Ó×Ú�ÓÕÛZÖlÞ��#�z� �
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ÎHÒäç�àNÞ�ã f Þ�Ñ&Ö ÜDÒèß}Ö�å4Ó×ÒèÚ�à ÎHÒ*Ð�Ö é.Ú�Ñ&Ñ�ÖÙà/Ó×õ
Þ��/�.ÏZõ � ØZØZß}Ö�õ}õ ��©�g C ì]Ð � ØZØZß}Ö�õ}õÞ��/�.ÏZõ
�rÖÙôoÏAÖ�õ}Ó g ïæÐ �.ÏAõj�yÖ�ô<ÏZÖÙõ}Ó
Þ��/�.ÏZõy�'ßÕÞ�à/Ó � ïæÐ ��ÏZõj�'ßÕÞ�à/Ó

Þ��/�.ÏZõ ù ßÕÞ�àZõ}áòÖÙßúÎoÓ×Þ�ß}Ó ��©�g ïæÐ ÎoÓ×Þ�ß}ÓrÚ�á � ØAØZßÕÖÙõÕõj��ÛZÞ�õÕÖÞ��/�.ÏZõ ù ßÕÞ�àZõöáòÖ�ß ù ëoÝEÖ ��©�g ;]Ð ù ß×Þ�àAõ}áòÖ�ß ù ëoÝEÖ
Þ��/�.ÏZõ ù ßÕÞ�àZõöáòÖ�ßúé.ÚoØZÖ�� ��©�g ïæÐ ù ßÕÞ�àZõ}áòÖÙßDé.ÚoØZÖ'ÐZÒÔÓ_�
Þ��/�.ÏZõ ù ßÕÞ�àZõöáòÖ�ßúÎoÒ.Ð�Ö ��©�g C Ð ù ß×Þ�àZõöáòÖ�ß ÎHÒ*Ð�Ö
Þ��/�.ÏZõ ù ßÕÞ�àZõ}áòÖÙßy�.ÏAßÕõ}Ó ��©�g ïæÐ �.ÏZß}õ}Ó ù ß×Þ�àZõöáòÖ�ße�>àZØZÒäåæÞ]ÓÕÚ�ß

Þ��/�.ÏZõy�'ãäÚ�ÐNÞ�ã ��©�g ïæÐ �$ãèÚ�ÐNÞ]ã
Þ��/�.ÏZõúé Þ]åúÛZÖ��>àZÛAÒèÐZÒÔÓ ��©�g ïæÐ é Þ�åúÛZÖb�>àZÛZÒäÐZÒäÓ
Þ��/�.ÏZõ¸^3ßÕÒÔÓ×Ö ù ÛZßÕÚ�ÏAç�Û ��©�g ïæÐ ^�ß}ÒäÓ×Ö û>ù ÛZß}Ú�ÏZç�Û

Þ��/�.ÏZõ×ÎHÛNÞ�ß}Ö�Ø ��©�g ïæÐ ÎHÛNÞ]ßÕÖ�Ø
Þ4����ÏZõ � ØZØZßÕÖÙõÕõ
�.ÏZõy��ÏZõ}ë g ïæÐ � ØZØAßÕÖ�õ}õh�,ÛNÞ�õ}Ö'Òèà
�,ßÕÚ�ç�ß}Ö�õ}õÞ4����ÏZõ � ØZØZßÕÖÙõÕõ � å>	 � ïæÐ é.Ú�Ñ&ÝZãèÖ4Ó×ÒèÚ�à~Ú�á � ØZØZß}Ö�õÕõj�,ÛNÞ�õ}ÖÞ��/�.ÏZõy8gì4ArÒäÓ g ïæÐ � ØZØZß}Ö�õÕõ1é.ãñÞ]ÒèÑÞ��/�.ÏZõ � ØZØAßÕÖ�õ}õy�yÖÙÓÕß}ë ��©�g ïæÐ � ØZØZßÕÖÙõÕõj�rÖ4Ó×ßöëÞ��/�.ÏAõ×Ü$Þ]Ó×Þ��.ÏZõy�'ßÕÞ�à/Ó � ïæÐ Ü$Þ]ÓúÞB�.ÏAõ��$ß×Þ]à<Ó
Þ4����ÏZõ×Ü$Þ]Ó×Þ��.ÏZõ
�.ÏZõöë ��©�g ïæÐ Ü$Þ]ÓúÞÓ�,ÛNÞ�õ}Ö
Òäà2�,ßÕÚ�ç�ß}Ö�õ}õ
Þ��/�.ÏZõ ù ß×Þ]àZõ}áòÖÙß � å>	 g ïæÐ é.Ú�Ñ&ÝZãèÖ4Ó×ÒèÚ�à~Ú�á�Ü$ÞXÓúÞB�,ÛNÞ�õ}Ö
Þ��/�.ÏZõ
A1Þ�ß}Ø��rÖÙõÕÖ4Ó � ïæÐ A1Þ�ß}Ø
�rÖÙõÕÖÙÓ
Þ4����ÏZõúÎHÚ]á Ó>�yÖ�õÕÖ4Ó � ïæÐ ÎHÚ�á Ój�rÖÙõÕÖ4Ó
Þ��/�.ÏZõ¸�>à<ÓÕÖ�ß}ßÕÏZÝAÓ g ïæÐ �>à/ÓÕÖ�ßÕß}ÏZÝAÓrõy�

ù Þ�ÐZãäÖ�ì � ï£ð��,Þ��#�z� û Þ��/�.ÏZõ_�>à/Ó×ÖÙß}á¤Þ�åÙÖ
r*�cmBWX�ÓP�QqR��ÆT��âr�Y��
ù ÛZÖ�Þ��/�.ÏZõ
�>à<ÓÕÖ�ßöá¤Þ�å�Ö3ÒèàZåÙãèÏZØZÖÙõhÞ]ãèã$Ú�á
Ó×ÛZÖ3õÕÒèç�àNÞ�ãèõ~ß}Ö�ãäÖ��]Þ�à/Ó�ÓÕÚGÓÕÛZÖ�Þ4�#�z�c, õ�Þ�ÐAÒèãèÒÔÓ>ëGÓÕÚ
ßÕÖÙõÕÝ!Ú�àZØsÓ×Ú$Ó×ßÕÞ�àZõÕÞ�åÙÓÕÒèÚ�àZõ�ÒäõÕõÕÏAÖ�Ø&Ð<ë�Ó×ÛZÖrÞ��ÃÀ¤Ú�ß/�ràZÒèÚ�àsÑ&Ö�Ñ&Ú�ß}ë�å�Ú�à/ÓÕßÕÚ�ãäãèÖ�ßyÁ4î/Þ]õ � ÖÙãèã»Þ�õ,Ó×ÛAÖ
õÕÒäç�àNÞ�ãäõ¡àZÖÙÖ�ØZÖÙØ&ÓÕÚ$Òèõ}õÕÏZÖ f â�Î û êhÞ�õöÓ×ÖÙßÕÖ�ØsÓ×ßÕÞ�àZõöáòÖ�ßÕõ � ù ÛZÖ�õ}Òèç�àNÞ]ãèõ¡ÒäàZå�ãäÏZØZÖÙØ�Òèà Ó×ÛAÒèõ]�>à/Ó×ÖÙß}á¤Þ�åÙÖ
�$ßÕÚ�ÏZÝ¯Þ�ß}Ö'ãèÒèõöÓ×ÖÙØ~Òèà ù Þ]ÐZãèÖlì � ï£ð �

Þ��/�.ÏZõ
�rÖÙôoÏAÖ�õ}ÓlÒäõDÏZõÕÖÙØ � ÛZÖ�à�ÓÕÛZÖ�Þ��#�z� ßÕÖ�ô<ÏZÒäßÕÖÙõ$ÐZÏZõDÑ�Þ�õ}ÓÕÖ�ßöë�áòÚ�ß1Þ f â�Î û êhÞ�õöÓ×Ö�ß}Ö�Ø
Ú�Ý!Ö�ßÕÞ]Ó×ÒäÚ�à-�jÞ��/�.ÏAõ>�$ß×Þ�à/Ó$ÒäàZØZÒèå�Þ]Ó×ÖÙõ1Ó×ÛZÞ]ÓDÓ×ÛAÖ�àZÖ4þoÓ'ÐZÏZõ$å4ëoå�ãèÖ�À¤ÒèàAØZÒèå�Þ]Ó×ÖÙØ�Ð<ëhàZÖ�ç�Þ]Ó×ÖÙØ°Þ�� û
�.ÏZõ � ØZØAßÕÖ�õ}õy�.ÏAõy�.ÏZõöëxÁ1Òèõ�ç�ßÕÞ�à/Ó×Ö�Ø�Ó×Ú�ÓÕÛZÖ f â�Î �

Þ��/�.ÏZõ ù ßÕÞ�àZõ}áòÖÙßúÎoÓ×Þ�ß}Ó�î!Þ��/�.ÏZõy8gì4ArÒäÓyÞ]àZØ¯Þ��/�.ÏZõ � ØZØZß}Ö�õÕõ
�rÖ4Ó×ßöë�ØAÖÙóNàZÖ$ÓÕÛZÖ$ÐEÚ�ÏZàZØNÞ�ß}ÒèÖÙõ
Ú�áqÓÕÛZÖ$Þ�ØAØZßÕÖÙõÕõ ÝZÛZÞ�õÕÖ Ú�ágÞ
àZÚ�à û f â�Î û êhÞ�õöÓ×ÖÙßÕÖ�Ø�ÓÕß×Þ�àAõ}áòÖ�ßÙî � ÛZÒäãèÖ Þ��/�.ÏZõÕÜ$Þ]ÓúÞ���ÏZõy�.ÏAõ}ë~Þ]àZØ
Þ��/�.ÏZõ ù ßÕÞ�àZõöáòÖ�ß � å>	�ÒèØZÖÙà/Ó×Òäá ë¯Ó×ÛAÖ ÐEÚ�ÏZàZØNÞ�ß}ÒèÖÙõ$Ú�á,Ó×ÛZÖ�ØZÞ]ÓúÞ�ÝZÛZÞ�õÕÖ � f â�Î û êhÞ�õöÓ×ÖÙßÕÖ�Ø°Ó×ßÕÞ�àZõ û
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ÎHÒäç�àNÞ�ã f Þ�Ñ&Ö ÜDÒèßÕÖÙåÙÓÕÒèÚ�à ÎHÒ.ÐÙÖ é.Ú�Ñ�Ñ&Ö�à/ÓÕõ
Þ/Îx� � ê � ØZØZß}Ö�õÕõ g ïVìXÐ Þ/Î�� � ê Þ�� û �7Ú�ßöÓ � ØZØZß}Ö�õÕõÞ/Î�� � ê¨�rÖ�Þ�Ø\© ^3ßÕÒÔÓ×Ö g ïæÐ Þ/Î�� � ê Þ�� û �7Ú�ßöÓ_�rÖ�Þ�Ø\© ^3ßÕÒÔÓ×Ö

Þ/Îx� � ê�gDÏAÓÕÝZÏAÓúâ,àNÞ]ÐZãèÖ g ïæÐ Þ/Î�� � ê Þ�� û �7Ú�ßöÓjg$ÏHÓ×ÝZÏAÓ â,àNÞ�ÐAãèÖ
Þ/Îx� � ê�é.ÛAÒèÝNâ,àNÞ�ÐAãèÖ g ì]Ð Þ�Îx� � ê Þ4� û �7Ú�ßöÓ é.ÛZÒèÝ�â,àNÞ�ÐZãäÖ

ù Þ�ÐZãäÖlì � ì��x��Þ��#�z� û Þ/Îx� � êI�>à/Ó×ÖÙß}á¤Þ�åÙÖ
Þ�å4Ó×ÒèÚ�àZõsÏZõÕÖhÞ��/�.ÏZõ>�$ß×Þ]à<Ó-Þ�àZØGÞ��/�.ÏZõ � ØZØAßÕÖ�õ}õy�.ÏAõy�.ÏZõöë^Ó×Ú3ÒèØZÖÙà/Ó×Òäá ë�Þ3ç�ßÕÞ�à/Ó×ÖÙØ^Þ�ØZØAßÕÖ�õ}õ
ÝZÛNÞ]õÕÖ�î�ØZß}Ò*��Ö�Þ��/�.ÏZõ ù ß×Þ]àZõ}áòÖÙßúÎoÓ×Þ�ß}Ó�Þ�àZØ¢Þ4����ÏZõ � ØZØZßÕÖÙõÕõ
�.ÏZõy��ÏZõ}ëýÓ×Ú�åÙãñÞ�ÒäÑ ÓÕÛZÖ~ÐZÏZõsÞ]àZØ
� Þ]Ó×åúÛ�Þ��/�.ÏZõ � ØZØZß}Ö�õÕõ � å>	§Ó×Ú¢ØZÖ4Ó×Ö�ß}Ñ�ÒäàZÖ�å�Ú�Ñ�ÝZãäÖÙÓÕÒèÚ�à � Þ��/�.ÏZõÕÜ$Þ]ÓúÞ���ÏZõ>�$ß×Þ�à/Ó�î$Þ��/�.ÏZõ û
Ü$Þ]Ó×Þ��.ÏZõ
�.ÏZõ}ë~Þ�àZØ�Þ��/�.ÏZõ ù ß×Þ]àZõ}áòÖÙß � å>	¯å�Ú�à<ÓÕßÕÚ�ãqÓÕÛZÖ'å�Ú�ß}ßÕÖÙõÕÝ!Ú�àZØZÒäàZçsØNÞ]ÓúÞ�ÝZÛZÞ�õÕÖ �

Þ��/�.ÏZõ � ØZØZß}Ö�õ}õ�îZÞ4����ÏZõ ù ß×Þ�àAõ}áòÖ�ß ù ëoÝ!Ö�îNÞ4����ÏZõ ù ß×Þ�àAõ}áòÖ�ß×ÎHÒ.ÐÙÖ1Þ]àZØ-Þ4����ÏZõ ù ß×Þ�àAõ}áòÖ�ß
�.ÏZß}õ}Ó
ÒèàAØZÒèå�Þ]Ó×Ö�ÓÕÛZÖ�Ó>ëoÝEÖsÚ�á�Ó×ßÕÞ�àZõ×Þ]åÙÓ×ÒäÚ�à°Ú�à�Ó×ÛZÖsÑ&Ö�Ñ&Ú�ß}ë�ÐZÏZõ � Þ��/�.ÏZõ ù ß×Þ]àZõ}áòÖÙßúé.ÚoØZÖ+�Aî¡Þ��/�.ÏZõ û
�$ãèÚ�ÐNÞ]ãxî�Þ��/�.ÏAõúé Þ�åúÛZÖ��>àZÛZÒäÐZÒäÓ�îDÞ��/�.ÏZõ�^�ß}ÒäÓÕÖ ù ÛZß}Ú�ÏZç�ÛvÞ�àZØ§Þ4����ÏZõúÎHÛZÞ�ßÕÖÙØváòÏZßöÓ×ÛZÖÙß~ØZÖÙóZàZÖ
Ó×ÛAÖ
Ó×ßÕÞ�àZõöáòÖ�ß �e� ãèãjÚ�á�ÓÕÛZÖ�õ}Ö õÕÒäç�àNÞ�ãäõrÞ�ßÕÖlÒèàZÝAÏAÓ×õyáòÚ�ßyÓ×ß×Þ]àZõ}áòÖÙßÕõ1åÙÚ�à/Ó×ß}Ú�ãèãäÖ�Ø¯Ð<ë¯Ó×ÛAÖ�Þ��SÚ�ßyÓ×ÛAÖ
Ñ&Ö�Ñ&Ú�ß}ë-å�Ú�à/Ó×ß}Ú�ãèãäÖ�ß�Þ]àZØ�Ú�ÏAÓ×ÝZÏHÓ×õ�áòÚ�ß f â�Î û êhÞ�õöÓ×Ö�ß}Ö�Ø�Ú�ÝEÖÙß×Þ]ÓÕÒèÚ�àAõ �

Þ��/�.ÏZõ
A1Þ�ß}Ø��rÖÙõÕÖ4ÓæîHÞ��/�.ÏZõúÎoÚ�á Ó>�yÖ�õ}ÖÙÓ�Þ�àZØ&Þ��/�.ÏZõ¸�>à/Ó×Ö�ß}ßÕÏZÝHÓ�õ}Òèç�àZÞ�ãèõ,Þ]ãèõÕÚDá¤Þ]ãèãoÏZàZØZÖÙß�Ó×ÛZÒäõ
Òèà/ÓÕÖ�ß}á¤Þ]å�Ö4��ÓÕÛZÖ�õ}Ö�õÕÒäç�àNÞ�ãäõ¡Ñ�Þ£ë
Ð!Ö ÏZõÕÖÙØ Ó×Ú$ß}Ö�õÕÖ4Ó,Ó×ÛZÖ f â�Î�Ú�ß�ç�ÖÙàZÖ�ßÕÞ]Ó×Ö.Òèà/Ó×ÖÙßÕßÕÏAÝAÓ×õ,Ú�à�å�Ö�ßöÓúÞ�Òäà
Ö���Ö�à/Ó×õ�À¤õ}ÏZåúÛ�Þ�õrÞ�Ñ&Ö�õÕõÕÞ�ç�ÖlÞ�ß}ßÕÒ*�]Þ�ã Á �
r ­! �ª#" P�QqR��ÆT��âr�Y��
ù ÛZÖsÞ/Î�� � ê��>à<ÓÕÖ�ßöá¤Þ�å�Ö�åÙÚ�àZõÕÒäõ}ÓÕõ$Ú�á,Ó×ÛZÖ�õÕÒèç�àNÞ�ãèõ ßÕÖÙôoÏAÒèßÕÖÙØ�Ó×Ú~åÙÚ�à/Ó×ßÕÚ�ã7Ó×ÛAÖ ÝEÚ�ß}Ó$Ú�á,ÓÕÛZÖsÞ/Î û
� � ê � ÛAÒèåúÛÉÒäõ�åÙÚ�àZàZÖÙåÙÓÕÖ�ØÉÓÕÚ�ÓÕÛZÖhØNÞXÓúÞ°ÝEÚ�ßöÓ×ÒäÚ�à¢Ú�áDÓ×ÛAÖhÞ��/�.ÏAõ��yÓ×ÛZÖ
�z�.ÏZõ�ÝEÚ�ßöÓ&Ú�áDÓ×ÛAÖ
Þ/Îx� � ê Òèõ�åÙÚ�à/Ó×ß}Ú�ãèãäÖ�Ø~Ð/ë f â�Î¯é�Ó×ßÕã �

ù ÛZÖsÞ/Îx� � ê � ØZØZß}Ö�õ}õlõ}Òèç�àZÞ�ã�Þ�ØAØZßÕÖÙõÕõÕÖÙõ$Ó×ÛZÖsÎ�� � ê3î � ÛZÒäãèÖ Þ�Îx� � ê¨�yÖæÞ�Ø\©0^�ß}ÒäÓ×Ö]îjÞ/Î û
� � ê�gDÏAÓÕÝZÏAÓúâ,àNÞ]ÐZãèÖlÞ�àZØ�Þ/Îx� � êhé.ÛZÒèÝNâ,àNÞ]ÐZãèÖ'õÕÖÙß¸��Ö�Þ�õyåÙÚ�à/Ó×ßÕÚ�ãjõÕÒèç�àNÞ�ãèõ �
D mBW��BP�QSR��ÆT%�:r�Y��
ù ÛZÖ=5%�.ÏZõlÒèõ'Þ2k4i�Ð°ØNÞXÓúÞ~ÐZÏZõlÐEÖ4Ó � ÖÙÖ�à�Þ��#�z��Þ�àZØ�é�Ó×ß}ã � ÛZÒèåúÛ�Òèõ'ÏZõ}Ö�Ø�Ð/ë�Ó×ÛZÖ&Þ��#�z��ÓÕÚ
ßÕÖÙô<ÏZÖ�õöÓ.Þ]å�å�ÖÙõÕõ,Ó×ÚDÓÕÛZÖyÞ/Îx� � ê´Ú�ß¡õúÎx� � ê Ó×ÛAßÕÚ�ÏZç�Û Ó×ÛZÖ7�z�.ÏAõ_À¤õÕÖÙÖ_{¡Òèç�ÏAßÕÖ#i û ï0Á � ù ÛZÖÙßÕÖrÞ�ß}Ö
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ÎHÒäç�àNÞ�ã f Þ�Ñ&Ö ÜDÒèß}Ö�åÙÓÕÒèÚ�à ÎHÒ*Ð�Ö é.Ú�Ñ�Ñ&Ö�à/ÓÕõ
5%�.ÏZõ � ØZØZß}Ö�õ}õ g ï C Ð 5%�.ÏAõ1é.Ú�Ñ�Ý!Ú�õÕÖ � ØZØZßÕÖÙõÕõ5%�.ÏZõÕÜ$Þ]ÓúÞ g k�i�Ð 5%�.ÏAõ Ü$ÞXÓúÞ
ÎHÛ ù þZé.Ú�Ñ&Ý!Ú�õÕÖ g ï�Ð C ì]Ð�é.Ú�Ñ&ÝEÚ�õÕÖb�rÖÙô<ÏZÖ�õöÓ

ê�Ö�Ñ��h�>à»é.Ú�Ñ&ÝEÚ�õÕÖ+�yÖæÞ]Ø g ï�Ð ê¯Ö�Ñ��?�>àhé.Ú�Ñ&ÝEÚ�õÕÖDáòßÕÚ�Ñ~�rÖ�Þ�Ø
ê�Ö�Ñ��h�>à»é.Ú�Ñ&ÝEÚ�õÕÖ�^3ßÕÒÔÓ×Ö g ï�Ð ê¯Ö�Ñ��?�>àhé.Ú�Ñ&ÝEÚ�õÕÖDáòßÕÚ�Ñ�^�ß}ÒäÓÕÖ
ê�ÖÙÑ��h�>à»é�ÓÕßÕã.�rÖÙô � ï�Ð ê�Ö�Ñ��h�>àhÜDÏAÑ�Ñ�ë��yÖ�ô<ÏZÖ�õöÓ

ê�ÖÙÑ��h�>à»é.Ú�Ñ�Ý!Ú�õÕÖæé�Ó×ß}ã g ï�Ð ê�Ö�Ñ��h�>àhÜDÏZÑ&Ñ�ë~é.Ú�Ñ�Ý!Ú�õ}Ö
é.Ú�Ñ&ÝEÚ�õÕÖ+{Nß}Ö�Ö � ï�Ð ÎHÛ ù þhé.Ú�Ñ�Ý!Ú�õÕÖ
é.Ú�Ñ&ÝZãäÖÙÓ×ÒäÚ�à

Ü$Þ]Ó×Þ/ê�Ú�ÓÕÒèÚ�à ü Þ]ãèÒèØ g ï�Ð Ü$ÞXÓúÞsê�Ú�ÓÕÒèÚ�à
�yÖ�ô<ÏZÖÙõ}Ó
Ü$Þ]ÓúÞ�ê�Ú�Ó×ÒäÚ�à�{NßÕÖÙÖ � ï�Ð Ü$Þ]ÓúÞ&ê�Ú]Ó×ÒèÚ�à � å>	<àZÚ � ãèÖ�ØAç�ÖÜ$Þ]Ó×Þ/ê�Ú�ÓÕÒèÚ�àNÜDÚ�àZÖ � ï�Ð Ü$Þ]Ó×Þsê�Ú�Ó×ÒäÚ�à�é.Ú�Ñ&ÝZãèÖ4Ó×Ö

ù Þ�ÐZãäÖlì � ìoï���Þ��#�z� û 5%�.ÏZõe�>à/Ó×ÖÙß}á¤Þ�åÙÖ
Ó � Ú¯ØAÒèõ}ÓÕÒèàZå4Ó$å�Ú�Ñ�Ñ�Þ�àZØhÓ>ëoÝ!Ö�õ'Òèõ}õÕÏZÖÙØ°Ú0��Ö�ß$Ó×ÛAÖÓ5b��ÏZõ��$Þ~Ü$ÞXÓúÞ/ê�Ú]Ó×ÒèÚ�à�å�Ú�Ñ&Ñ�Þ�àZØ�ÖÙàNÞ�åÙÓÕõ
Þ�Ó×ßÕÞ�àZõ}áòÖÙß'Ú�á.ØZÞ]ÓúÞ�áòßÕÚ�Ñ�Ú�àZÖ�Îx� � ê Ó×Ú~ÓÕÛZÖsÚ�Ó×ÛZÖÙß�î � ÛZÒäãèÖsÞ¯é.Ú�Ñ&ÝEÚ�õÕÖså�Ú�Ñ&Ñ�Þ�àZØ � ßÕÒÔÓ×ÖÙõ
Ó×ÛAÖrÝAßÕÚ��oÒèØZÖÙØ-ØNÞ]Ó×Þ$Òèà/Ó×Ú
Þ$õÕÝ!Ö�å�ÒÔóNÖ�Ø�Îx� � ê ãäÚHå�Þ]Ó×ÒäÚ�à � ù ÛZÖj5%�.ÏZõ��>à<ÓÕÖ�ßöá¤Þ�å�Örå�Ú�à/ÓÕßÕÚ�ãäõ�ÓÕÛZÖ�õ}Ö
áòÏZàZå4Ó×ÒäÚ�àZõ �

{NÚ�ß7õ}ÛZÚ�ßöÓ¡Ñ&Ö�õ}õ×Þ�ç�Ö�å�Ú�Ñ&Ý!Ú�õÕÒÔÓ×ÒèÚ�àqî£Ó×ÛZÖ�5%�.ÏZõ×Ü$ÞXÓúÞ åÙÚ�à/ÓúÞ�ÒäàZõ7ÓÕÛZÖ�ØNÞ]ÓúÞyÓ×Ú ÐEÖ � ßÕÒäÓ}Ó×ÖÙà-��Ó×ÛAÖ
5%�.ÏZõ � ØZØZß}Ö�õ}õ$å�Ú�à/ÓúÞ]ÒèàZõrÓ×ÛZÖ�Þ/Îx� � ê Ú�ß Þ/Îx� � ê ãèÚoåæÞ]ÓÕÒèÚ�à�Ú�á�ÓÕÛZÖ � ß}ÒäÓÕÖ � ÎHÛ ù þZé.Ú�Ñ&ÝEÚ�õ}Ö
ÒèàAØZÒèå�Þ]Ó×ÖÙõ�Ó×ÛNÞXÓ Ó×ÛZÖ�5b��ÏZõ�Òèõ
ÐEÖÙÒèàZç�ÏZõ}Ö�ØaÓ×Ú � ß}ÒäÓÕÖ-Ó×ÛZÖ-ÛZÖæÞ�ØAÖ�ß�Ú�á Þ�õÕÛAÚ�ß}Ó�Ñ&Ö�õ}õ×Þ�ç�Ö)À¤õÕÖÙÖ
ÎHÖÙåÙÓ×ÒäÚ�àSì � ì � ì�Áv�1ê¯Ö�Ñ��?�>àNé.Ú�Ñ�Ý!Ú�õ}Ö+�yÖæÞ�ØSÞ]àZØSê�ÖÙÑ��h�>à»é.Ú�Ñ�Ý!Ú�õÕÖ1^�ß}ÒäÓÕÖ¯ÒäàZØZÒäåæÞ]ÓÕÖ�ÓÕÛNÞ]Ó-Þ
Ó×ßÕÞ�àZõÕÞ�åÙÓÕÒèÚ�à�Ú]árÓÕÛZÖ�ç�Ò���ÖÙà�Ó>ëHÝ!Ö~ÛNÞ�õ�ÐEÖÙÖ�à¢åæÞ�ÝHÓ×ÏZß}Ö�ØýÞ�àZØaÒäõ�Ð!Ö�ÒèàAç � ßÕÒÔÓÕÓ×ÖÙà�Ó×Ú�ê�ÖÙÑ��h�>à �
ÀxÎoÖ�Ö
ÎHÖ�å4Ó×ÒäÚ�àZõ ì � ì � ì�Þ�àAØ�ì � ì � ì�áòÚ�ß Ó×ßÕÞ�àZõ×Þ]åÙÓ×ÒäÚ�à�åæÞ�ÝHÓ×ÏZß}Ö�õ � Á
ê�Ö�Ñ��h�>à»é�Ó×ß}ã �yÖ�ô�ÒèàZØAÒèåæÞXÓ×Ö�õlÓ×ÛNÞXÓsé�Ó×ß}ã � ÒäõÕÛZÖÙõ�Ó×ÚhÝZãñÞ�åÙÖ-õ}Ú�Ñ�Ö4Ó×ÛZÒäàZç�Òäà3Ó×ÛAÖ�ê�Ö�Ñ��h�>à

ô<ÏZÖ�ÏAÖ4�$ê¯Ö�Ñ��?�>àNé.Ú�Ñ�ÝNé�Ó×ßÕãyÒäàZØZÒèå�Þ]Ó×ÖÙõ�Ó×ÛNÞ]Ó&Ó×ÛAÖ�åÙÏZßÕß}Ö�à/Ó�ê�ÖÙÑ��h�>àGÝZßÕÚoØZÏZåÙÖ�ß&ÝEÚ�Òäà/Ó×Ö�ßsÒäõ
Ð!Ö�ÒèàAç�ÝNÞ�õ}õÕÖÙØ�Þ]ãèÚ�àZç'Ó×ÛAÖ?5%�.ÏZõ � ØZØZß}Ö�õÕõ�ÐAÏZõ�Þ�àZØ � Òèãèã»Ð!Ö1ÒäàZå�ß}Ö�Ñ&Ö�à/Ó×ÖÙØ � ÛZÖ�à~ÓÕÛZÖ1åÙÚ�Ñ�Ý!Ú�õ}Ö
å�Ú�Ñ�ÝZãäÖÙÓÕÖ�õ �

{NÚ�ß-Ü$ÞXÓúÞ/ê�Ú]Ó×ÒèÚ�àýÒäàZõ}ÓÕßÕÏZå4Ó×ÒäÚ�àZõ�îÇ5b��ÏZõ×Ü$Þ]Ó×Þ3ÖÙàZå�ÚoØZÖ�õ&Ó×ÛZÖhÞ/Îx� � ê Þ�àZØÉõ×Îx� � ê Þ�Ø û
ØZß}Ö�õÕõ}Ö�õÙîAÓ×ÛZÖyÓ×ßÕÞ�àZõÕÞ�åÙÓÕÒèÚ�à&õÕÒ*Ð�Ö Þ�àZØsÓ×ÛZÖrØZÒèß}Ö�å4Ó×ÒèÚ�à�Ú�áEÓ×ßÕÞ�àZõ}áòÖÙß � Ü$Þ]Ó×Þ/ê�Ú�ÓÕÒèÚ�à ü Þ�ãèÒäØ ÒèàZØAÒèåæÞXÓ×Ö�õ
Ó×ÛZÞ]Ó Ó×ÛAÖ25b��ÏZõ Òèõ�ÐEÖÙÒèàZç�ÏZõ}Ö�ØaáòÚ�ß�Þ�Ü$ÞXÓúÞ/ê�Ú]Ó×ÒèÚ�à3Ó×ßÕÞ�àZõöáòÖ�ß��.Ü$Þ]ÓúÞ�ê�Ú�Ó×ÒäÚ�à�{NßÕÖÙÖ�Þ�å>	<àZÚ � ã û
Ö�ØAç�Ö�õ1ÓÕÛZÖ ß}Ö�å�ÖÙÝAÓ×ÒäÚ�à�Ú�á,ÓÕÛZÖ å�Ú�Ñ�Ñ�Þ�àZØ�Ð<ë f â�Î�é�ÓÕßÕãxî � ÛZÒèãäÖ�Ü$ÞXÓúÞ/ê�Ú]Ó×ÒèÚ�àNÜDÚ�àZÖlÒèàZØAÒèåæÞXÓ×Ö�õ
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ÎHÒäç�àNÞ�ã f Þ�Ñ&Ö ÜDÒèßÕÖÙåÙÓÕÒèÚ�à ÎHÒ.ÐÙÖ é.Ú�Ñ�Ñ&Ö�à/ÓÕõ
� éÇ�.ÏAõ � ØAØZßÕÖÙõÕõ g ï�ï�Ð é�ÓÕßÕãgÎoÓ×Þ]Ó×Ö � ØZØZßÕÖÙõÕõ
� éÇ��ÏZõ×Ü$Þ]Ó×Þ g íXÐ é�Ó×ßÕã��rÝEØZÞ]Ó×Ö'Ü$Þ]Ó×Þ
� éÇ��ÏZõ>gDÝ g ìXÐ � éÇ�.ÏZõ�gDÝEÖÙß×Þ]ÓÕÒèÚ�à
� éÇ��ÏZõy{NßÕÖÙÖ � ï�Ð � éÇ�.ÏAõ � å>	oàAÚ � ãäÖ�ØZç�Ö
� éÇ��ÏZõ×ÜDÚ�àAÖ � ï�Ð � éÇ��ÏZõ?gDÝ!Ö�ß×ÞXÓ×ÒèÚ�à�ÜDÚ�àZÖé � �.ÏZõ � ØZØAßÕÖ�õ}õ � ìXÐ Þ��#�z�«ÎoÓ×Þ]Ó×Ö � ØAØZßÕÖÙõÕõé � �.ÏZõÕÜ$Þ]ÓúÞ � íXÐ Þ��#�z�|�rÝEØNÞXÓ×ÖlÜ$Þ]ÓúÞ
é � �.ÏAõ ü Þ�ãäÒèØ � ï�Ð Þ����z� Î<ÓúÞ]ÓÕÖc�rÝEØZÞ]Ó×Ö

ù Þ]ÐZãèÖlì � ì�ì���Þ4�#�z� û é�Ó×ßÕã �>à/ÓÕÖ�ß}á¤Þ]å�Ö
Ó×ÛZÞ]Ó�Ó×ÛZÖ$ÓÕß×Þ�àZõöáòÖ�ßyÒèõ�åÙÚ�Ñ&ÝZãèÖ4Ó×Ö �
§bR�T s ­ R�rxR��3P�QSR��ÆT%�:r�Y��
ù ÛZÖ�é�Ó×ß}ã¡Î<ÓúÞ]ÓÕÖb�>à/ÓÕÖ�ß}á¤Þ]å�Ölç�ßÕÚ�ÏAÝ�åÙÚ�àZõÕÒäõ}ÓÕõ Ú�á7Ó×ÛZÖ � éÇ�.ÏZõÙî � ÛAÒèåúÛ¯ÒèõyÏZõÕÖÙØhÐ/ë~Ó×ÛAÖ�Þ����z�[ÓÕÚ
Þ�åÙå�Ö�õ}õDé�ÓÕßÕãjõöÓúÞ]ÓÕÖ�î»Þ�àZØ�Ó×ÛAÖ�é � �.ÏZõÙî � ÛAÒèåúÛ¯Òèõ�ÏZõ}Ö�ØhÐ/ë¯é�ÓÕßÕãqÓÕÚ-Þ�åÙå�ÖÙõÕõ Þ��#�z�[õ}Ó×Þ]Ó×Ö �

ù ÛZÖ � éÇ�.ÏZõ � ØZØZß}Ö�õ}õ
ØZÖ4óNàZÖÙõ'ÓÕÛZÖ&é�Ó×ß}ã�õ}Ó×Þ]Ó×Ö
Ó×Ú~Ð!ÖsÞ�å�åÙÖ�õÕõ}Ö�Ø �(� éÇ�.ÏZõ>gDÝ�ØZÖÙóZàZÖ�õ$Ó×ÛAÖ
Ú�Ý!Ö�ßÕÞ]Ó×ÒäÚ�à'Þ�õuÞ�ßÕÖ�Þ�Ø�Þ]àZØ\©]Ú�ß � ßÕÒäÓÕÖ,Ú�ßjàZÚ û Ú�Ý ��� éÇ�.ÏZõÕÜ$Þ]ÓúÞ�ÝZß}Ú0�oÒäØZÖ�õjÓ×ÛAÖ.í û ÐZÒÔÓjØNÞ]Ó×Þ.óNÖ�ãäØ'áòÚ�ß
ÞDõ}Ó×Þ]Ó×Ö � ß}ÒäÓÕÖ ��� éÇ��ÏZõy{NßÕÖÙÖyÒèàZØZÒäåæÞ]ÓÕÖ�õgÓ×ÛNÞ]Ó¡Ó×ÛZÖ � éÇ�.ÏAõ,Òèõ,Þ+�]Þ�ÒèãèÞ�ÐZãäÖ�áòÚ�ß¡ÞDàZÖ � Ó×ßÕÞ�àZõÕÞ�åÙÓÕÒèÚ�àqî
� ÛZÒäãèÖ � éÇ�.ÏZõÕÜDÚ�àZÖlÒèàZØAÒèåæÞXÓ×Ö�õ ÓÕÛNÞ]Ó�ÓÕÛZÖ'ÝZßÕÖ1�HÒäÚ�ÏZõ�Ó×ßÕÞ�àZõÕÞ�åÙÓÕÒèÚ�à�ÛNÞ�õyÐ!Ö�ÖÙà�åÙÚ�Ñ�ÝAãèÖÙÓÕÖ�Ø �

ù ÛZÖ�é � �.ÏZõ � ØZØZß}Ö�õ}õ�î � ÛZÒäåúÛhÒäõrÚ�àZãäë�Ó � Ú�ÐZÒÔÓ×õ � ÒèØAÖ�î»ØZÖÙóZàZÖ�õ � ÛAÒèåúÛhÚ]á¡Ó×ÛAÖláòÚ�ÏAß1ÎoÛ���þ
À¤õ}ÛZÚ�ßöÓ Ñ&Ö�õÕõÕÞ�ç�Ö�ßÕÖ�åÙÖ�Ò���Ö�ÁlÝZßÕÚoØZÏZåÙÖ�ß�Ý!Ú�Òäà<ÓÕÖ�ß}õ�Þ�ß}Ö-Ð!Ö�ÒäàZçhÏZÝ!ØNÞ]ÓÕÖ�Ø�Ð/ë�é�Ó×ß}ã � ù ÛZÒäõ�ØNÞ]Ó×Þ�Òäõ
ßÕÖÙô<ÏZÒèß}Ö�Ø�Ó×ÚhÞ�ãèãäÚ � Ó×ÛZÖ-Þ��#�z��Ó×Ú�å�Þ�ãèåÙÏZãñÞ]ÓÕÖ&ÓÕÛZÖ-áòÏZãäã¢©]ÖÙÑ�ÝHÓ>ë�õ}Ó×Þ]Ó×ÏZõ�Ú�á�Ó×ÛZÖ�ÎHÛ�� þ�ô<ÏZÖÙÏZÖ�õ �
é � ��ÏZõ×Ü$Þ]Ó×Þ&åÙÚ�à/ÓúÞ�ÒäàZõ Ó×ÛAÖlàAÖ � Ý!Ú�Òäà<ÓÕÖ�ßÇ�]Þ�ãäÏZÖ4�»é � �.ÏZõ ü Þ�ãèÒäØ¯ÒäàZØZÒäåæÞ]ÓÕÖ�õyÞ��]Þ�ãèÒäØ�Ú�Ý!Ö�ß×ÞXÓ×ÒèÚ�à
Ú�à�Ó×ÛAÖrÐAÏZõ � À ù ÛZÖ�ß}Ö Òäõ,àZÚb{»ß}Ö�ÖyÚ�ß�ÜDÚ�àAÖ�õÕÒèç�àNÞ�ãxî�Þ�õ,Ó×ÛZÖyÏZÝ!ØNÞ]ÓÕÖ�Òèõ,ç�ÏNÞ]ß×Þ�à/Ó×ÖÙÖ�Ø&Ó×Ú'å�Ú�Ñ&ÝZãäÖÙÓ×Ö
Òèà�Ú�àAÖlå4ëoå�ãèÖ � Á

�+m�P�npP�QqR��ÆT��âr�Y��
ù ÛZÖ�Þ��#�z�aÒèà/ÓÕÖ�ß}á¤Þ]å�Ö�ÒèõjÏZõ}Ö�Ø Ð/ë$Ó×ÛAÖ�Þ4�#�z�¢ÓÕÚ ÒäàZÒäÓÕÒñÞ]ÓÕÖ�Þ�àAØ
ß}Ö�õÕÝ!Ú�àZØlÓ×Úrõ}Ó×Þ]Ó×Ö�Þ�å�åÙÖ�õ}õ¡ßÕÖÙô<ÏZÖ�õöÓ×õ
Ð/ë�Ó×ÛAÖlõ
�#�z� � �pÓrå�Ú�àZõÕÒäõ}Ó×õyÚ�ágÓ×ÛAÖ�Î � �.ÏZõ Þ�àZØ~ÓÕÛZÖ � Îx�.ÏAõ �

ù ÛZÖ � Îx�.ÏZõ�Òèõ�ÏZõÕÖÙØ�Ð/ë�ÓÕÛZÖ1Þ4�#�z�vÓÕÚ�ÒèàAÒäÓ×ÒèÞ]Ó×Ö�õ
�#�z�¦õöÓúÞ]ÓÕÖ ß}ÖæÞ�ØAõ.Ú�ß � ßÕÒÔÓ×Ö�õ ��� Îx��ÏZõ � Ø û

C k



ÎoÒèç�àNÞ]ã f Þ�Ñ&Ö ÜDÒèßÕÖÙåÙÓÕÒèÚ�à ÎHÒ.ÐÙÖ é.Ú�Ñ�Ñ&Ö�à/Ó×õ
Î � �.ÏZõ � ØZØAßÕÖ�õ}õ � ï��]Ð Þ4�#�z�ªÎoÓúÞ]ÓÕÖ � ØZØZß}Ö�õ}õÎ � �.ÏZõ�^vÜ$Þ]ÓúÞ � íXÐ Þ��#�z�|� Ý!ØNÞ]ÓÕÖ
Ü$ÞXÓúÞ
Î � �.ÏAõy�rÜ$Þ]ÓúÞ g íXÐ Þ��#�z�|�yÖæÞ�Ø�Ü$Þ]Ó×Þ
Î � �.ÏZõygDÝ � ìXÐ Î � �.ÏZõjgDÝEÖÙß×Þ]ÓÕÒèÚ�à

� Îx�.ÏZõ � ØZØAßÕÖ�õ}õ g ï��]Ð Þ4�#�z�ªÎoÓúÞ]ÓÕÖ � ØZØZß}Ö�õ}õ
� Îx�.ÏZõ�^vÜ$Þ]ÓúÞ g íXÐ Þ��#�z�|� Ý!ØNÞ]ÓÕÖ
Ü$ÞXÓúÞ
� Îx�.ÏAõy�rÜ$Þ]ÓúÞ � íXÐ Þ��#�z�|�yÖæÞ�Ø�Ü$Þ]Ó×Þ
� Îx�.ÏZõygDÝ g ìXÐ � Îx�.ÏZõjgDÝEÖÙß×Þ]ÓÕÒèÚ�à

ù Þ�ÐZãèÖlì � ì C ��Þ��#�z� û Þ��#�z�¿�>à/Ó×ÖÙß}á¤Þ�åÙÖ

ÎHÒèç�àNÞ�ã f Þ�Ñ�Ö ÜDÒäßÕÖ�å4Ó×ÒäÚ�à ÎoÒ.Ð�Ö é.Ú�Ñ�Ñ&Ö�à/Ó×õ
f â�Îx�.Ïx�EÖ�ßyg$Ý � k4i�Ð f â�Îx�.Ï��eÖÙßDé.Ú�Ñ&Ñ�Þ�àZØ
f â�Îx�.Ïx�EÖ�ß ü Þ�ãèÒäØ � ïæÐ f â�Î��.Ïx�EÖ�ß>gDÝ � å4Ó×Ò*��Öf â�Îx�.Ïx�EÖ�ß
{»ß}Ö�Ö g ïæÐ 8uÞ]Ó×åúÛAÖ�Ø f â�Îx�.Ïx�EÖ�ßyg$Ý
f â�Îx�.Ïx�EÖ�ßÕÜDÚ�àZÖ g ïæÐ é.Ú�Ñ�Ñ�Þ�àZØ�é.Ú�Ñ&ÝZãèÖ4Ó×ÖÙØ

ù Þ�ÐZãèÖlì � ì�ix��Þ��#�z� f â�Îx�.Ï��eÖÙßj�>à/Ó×ÖÙß}á¤Þ�åÙÖ
ØZß}Ö�õÕõ7ÒèàZØAÒèåæÞXÓ×Ö�õjÓÕÛZÖ.Þ4�#�z�ýõöÓúÞ]ÓÕÖ�ÓÕÚ Ð!Ö�Þ�å�åÙÖ�õÕõ}Ö�Øqî � Îx�.ÏAõ>gDÝ ÒèàAØZÒèå�Þ]Ó×ÖÙõuÓÕÛZÖ�Ó×ß×Þ]àZõ×Þ�å4Ó×ÒäÚ�àlÓ>ëoÝ!Ö
À¤ß}ÖæÞ�Øeî � ß}ÒäÓ×Ö Ú�ß�àZÚ û Ú�Ý\Á4î � Îx��ÏZõ¸^vÜ$Þ]Ó×Þ�ÝZß}Ú0�oÒäØZÖ�õ�Ó×ÛZÖ ØNÞ]ÓúÞláòÚ�ß.Þ � ßÕÒÔÓ×Ö Þ�àZØ � Îx�.ÏZõ
� Ü$Þ]Ó×Þ
ßÕÖ4Ó×ÏZß}àZõyÓ×ÛZÖ'ØNÞ]Ó×Þ áòßÕÚ�Ñ Þsß}ÖæÞ�Ø �

ù ÛZÖsÎ � �.ÏZõDÒäõDÞ-Ñ&Òèß}ßÕÚ�ßyÒäÑ-Þ�ç�ÖlÚ]á�Ó×ÛZÖ � Îx�.ÏAõ � ÛZÒèåúÛ�Òäõ ÏAõÕÖ�Ø�Ð/ë¯Ó×ÛZÖ�õy�#�z� ÓÕÚ�Þ�åÙå�ÖÙõÕõ
Þ��#�z�"õ}Ó×Þ]Ó×Ö � Î � ��ÏZõ � ØZØZßÕÖÙõÕõsÒèàAØZÒèå�Þ]Ó×ÖÙõlÓÕÛZÖ~Þ��#�z�"õ}Ó×Þ]Ó×Ö-ÓÕÚhÐ!Ö~Þ�åÙå�Ö�õ}õÕÖÙØqî�Î � �.ÏAõ>gDÝaÒèà û
ØZÒäåæÞ]ÓÕÖ�õ�Ó×ÛZÖ$ÓÕß×Þ�àZõÕÞ�åÙÓÕÒèÚ�à~Ó>ëoÝ!Ö
Þ]àZØ � Îx�.ÏZõ�^vÜ$Þ]ÓúÞ&Þ�àZØhÎ � �.ÏZõy�rÜ$Þ]Ó×Þsõ}ÏZÝZÝZãÔëx©]ßÕÖ4Ó×ÏZß}à�Ó×ÛAÖ
� ßÕÒÔÓ×Ö$Ú�ßyß}ÖæÞ�Ø�ØNÞ]Ó×Þ�ßÕÖ�õ}ÝEÖÙåÙÓÕÒ*��ÖÙãäë �
«3¬b­ mBWFE/�ÆT�P�QqR��ÆT��âr�Y��
ù ÛZÖ f â�Îx��Ïx�eÖÙß��>à/Ó×Ö�ßöá¤Þ�å�Ö°Òäõ�ÏZõÕÖÙØ¦Ð/ëSé�Ó×ßÕã Ó×Ú¢ßÕÖÙãñÞæëÉåÙÚ�Ñ&Ñ-Þ�àAØZõ-Ó×Ú�ÓÕÛZÖ°Þ��#�z� � ù ÛZÖÙõÕÖ
å�Ú�Ñ�Ñ�Þ�àZØZõÙîDÞ�õ�ØZÖÙõÕåÙßÕÒèÐ!Ö�ØvÒèà¦ÎHÖÙåÙÓÕÒèÚ�à�ì � ì � C îDÞ�ß}Ö�ÒäõÕõ}ÏZÖ�ØvÐ/ëSÓ×ÛZÖ°õy�gîyõÕÖ�à/Ó¯Ó×ÛZß}Ú�ÏZç�Û§Ó×ÛAÖ
ê�ÖÙÑ��%gDÏAÓ ô<ÏZÖÙÏZÖ�Ó×Ú�é�Ó×ßÕãUî,Þ�àZØaß}Ö�ãèÞ£ë�Ö�Ø�áòß}Ú�Ñ é�Ó×ßÕã�Ó×ÚhÓÕÛZÖ~Þ����z�´Þ�å�ß}Ú�õÕõ
Ó×ÛZÒäõ�Òèà/ÓÕÖ�ß}á¤Þ]å�Ö �
ù Þ�ÐZãèÖlì � ì�isãäÒèõ}ÓÕõ Ó×ÛZÖ'õ}Òèç�àNÞ]ãèõ � ÛZÒäåúÛ�åÙÚ�Ñ&ÝZßÕÒäõÕÖDÓ×ÛAÒèõyÒèà/Ó×ÖÙß}á¤Þ�åÙÖ �

f â�Îx�.Ï��eÖÙß>gDÝ°å�Ú�à/ÓúÞ]ÒèàZõrÓ×ÛZÖ åÙÚ�Ñ&Ñ-Þ�àAØ�Òèõ}õÕÏZÖÙØ�Ó×Ú-ÓÕÛZÖ�Þ��#�z�b� f â�Îx�.Ïx�EÖ�ßyg$Ý ü Þ�ãèÒäØ�Òèà û

C í



ÎHÒäç�àNÞ�ã f Þ�Ñ&Ö ÜDÒèß}Ö�åÙÓÕÒèÚ�à ÎHÒ*Ð�Ö é.Ú�Ñ&Ñ�ÖÙà<ÓÕõ
å�ãñÎx� � êhÜ$Þ]Ó×Þ � C Ð é Þ]åúÛZÖ(8jÒäàZÖlÎoÓúÞXÓ×ÏZõ

åÙã Îx� � ê3�rÖ�Þ�Ø\© ^3ßÕÒÔÓ×Ö g ï�Ð å�ã Î�� � êG�yÖæÞ]Ø\© ^3ßÕÒäÓÕÖ
åÙã Îx� � ê3� Ý!ØNÞ]Ó×Ö g ï�Ð â,àNÞ]ÐZãèÖ$åÙã {��z{�g�gDÏAÓÕÝZÏAÓ
å�ãñÎx� � êhÜDÚ�àAÖ g ï�Ð �>àZåÙßÕÖÙÑ�ÖÙà<Ó å�ã.{��z{�g

ù Þ�ÐZãäÖ
ì � ì4;��,Þ��#�z�[åÙã Îx� � êI�>à/Ó×Ö�ßöá¤Þ�å�Ö
ÎHÒäç�àNÞ�ã f Þ�Ñ&Ö ÜDÒèß}Ö�åÙÓÕÒèÚ�à ÎHÒ*Ð�Ö é.Ú�Ñ�Ñ&Ö�à/ÓÕõ
� þAâ,Ñ�ÝAÓ>ë � ;XÐ ê¯Ö�ØZÒäÏZÑ~�yÖ�å�ÖÙÒ*��Ö(�DÏZÖÙÏZÖ�ÎoÓúÞ]ÓÕÏZõ
� þx8gÞXÓ×Ö � å>	 g ï�Ð � ßÕåÙÓÕÒèå � å>	oàAÚ � ãäÖ�ØZç�Öf â�Îx�yÖ�õ}ÖÙÓ � � g ï�Ð �rÖÙõÕÖÙÓj�yÖ�åÙÖ�Ò*��Ö�Ø
�yÖ�õ}ÖÙÓ×Ü'ê � � ï�Ð �yÖ�õ}ÖÙÓ1Þ��#�z�[Ü'ê � é.Ú�ÏAà<ÓÕÖ�ß
é.ãèÖæÞ]ß � ÝAÝZßÕÚ��]Þ�ã � ï�Ð é.ãäÖæÞ�ß � ÝZÝZßÕÚ��]Þ�ã��yÖ�ç�Òäõ}ÓÕÖ�ß

ù Þ�ÐAãèÖlì � ì4kx��Þ����z�«ê�Òèõ}å�Ö�ãäãñÞ�àAÖ�Ú�ÏZõe�>à/Ó×ÖÙß}á¤Þ�åÙÖ�õ
ØZÒäåæÞ]ÓÕÖ�õ$Ó×ÛNÞXÓlÞ¯åÙÚ�Ñ�Ñ�Þ�àZØ�Òäõ$ÐEÖÙÒèàZç�ÒäõÕõÕÏAÖ�Ø � f â�Îx�.Ï��eÖÙßy{NßÕÖÙÖ�ÒäàZØZÒèå�Þ]Ó×ÖÙõDÓ×ÛNÞXÓlÓÕÛZÖ&Þ��#�z��Òäõ
ßÕÖ�Þ�ØAë¯Ó×Ú~Þ]å�å�ÖÙÝAÓ'Þ�àAÚ�Ó×ÛZÖÙß1åÙÚ�Ñ�Ñ�Þ�àZØeî � ÛZÒäãèÖ f â�Îx�.Ï��eÖÙß×ÜDÚ�àZÖ�ÒèàZØZÒäåæÞ]ÓÕÖ�õyÓ×ÛNÞXÓ1Ó×ÛAÖ ÖæÞ�ß}ãèÒäÖ�õ}Ó
Ú�ÏAÓÕõ}Ó×Þ�àZØZÒäàZçså�Ú�Ñ&Ñ-Þ]àZØ~ÛNÞ�õyÐ!Ö�Ö�à�å�Ú�Ñ&ÝZãäÖÙÓ×ÖÙØ �
Y@s ­7 �ª#" P�QqR��ÆT��âr�Y��
ù ÛZÖ�å�ãñÎx� � ê Òäà<ÓÕÖ�ßöá¤Þ�å�Ö°ÛNÞ�õ�Ó � ÚGáòÏZàZå4Ó×ÒäÚ�àZõ��GÒäÓ�Òäõ¯ÏAõÕÖ�Ø¦Ó×ÚýßÕÖæÞ]Ø�åæÞ]åúÛZÖ3ãäÒèàZÖ°õöÓúÞ]ÓÕÖ°áòÚ�ß
Ó×ßÕÞ�àZõÕÞ�åÙÓÕÒèÚ�àZõ,ÓÕÚ
Þ4�aÎHàZÚoÚ�Ý!Ö�Ø�ÎHÝNÞ�åÙÖ�ÀUÎHÖ�å4Ó×ÒäÚ�à�ì � ì � ì�Áÿî<Þ�àZØ&ÒäÓ�Òäõ,ÏZõÕÖÙØ�Ó×Ú'åÙÚ�Ñ�ÝAãèÖÙÓÕÖ�å�ãñÎx� � ê
ÏZÝ!ØNÞ]ÓÕÖ�õyßÕÖÙôoÏAÖ�õ}ÓÕÖ�Ø�Ð/ë¯Þ f â�Îx��Ïx�eÖÙß åÙÚ�Ñ&Ñ-Þ�àAØ)À ù Þ�ÐZãèÖlì � i@��Á �

å�ãñÎx� � êhÜ$Þ]Ó×Þ ÒèõeÓÕÛZÖ,õ}Ó×Þ]Ó×ÏZõuÚ�á<ÓÕÛZÖ�å�ÏZß}ßÕÖ�à/Óuå�Þ�åúÛZÖ�ãèÒèàAÖ¡Ð!Ö�ÒèàAç�ßÕÖæÞ]Ø-�]ÓÕÛZÒèõqÒäõjÞ�à'ÒèàAÝZÏAÓjÚ�àAãäë�î
Þ�õ�Ó×ÛZÖrÏZÝ!ØNÞ]Ó×ÖÙõ�Þ�ß}Ö ØZÚ�àZÖ ÓÕÛZßÕÚ�ÏAç�Û�Þ�à-Ö4þoÓ×ÖÙßÕàNÞ�ãq{��z{�g¦Ó×Ú
õ×Þ+��Ö1ÝZÒèàZõ � å�ãñÎx� � ê¨�yÖæÞ�Ø\©0^�ß}ÒäÓ×Ö
Òèõ�ÏZõ}Ö�Ø-ÓÕÚ
åÙÚ�à/Ó×ß}Ú�ãNÓ×ÛZÖ1Îx� � ê ÒÔÓ×õ}Ö�ãäáz�<åÙã Îx� � ê¨�rÝEØZÞ]Ó×ÖrÝZãñÞ]å�Ö�õ,ÓÕÛZÖ åÙÏZßÕß}Ö�à/Ó åÙã {��z{�g¦Ú�ÏAÓ×ÝZÏHÓ
Ú�à/Ó×Ú~ÓÕÛZÖsÞ�ØZØZß}Ö�õ}õ
Þ]àZØ°ØNÞ]ÓúÞ�Ý!Ú�ßöÓ×õ$Ú�á�Ó×ÛAÖ�å�ã Î�� � ê3î � ÛZÒäãèÖ åÙã Îx� � êhÜDÚ�àZÖ ÒèàAØZÒèå�Þ]Ó×ÖÙõ1Ó×ÛNÞXÓ
Ó×ÛAÖlåÙã {��z{�g«õÕÛZÚ�ÏAãèØ�Ñ�Ú���Ö'ÓÕÚ�Ó×ÛZÖ'àZÖÿþHÓ ÒäÓÕÖ�Ñ Òèà�ÒäÓÕõ�ôoÏAÖ�ÏZÖ �
" Z ��Y���sts[r�Q��ÆUSW��ÓP�QqR��ÆT��âr�Y��6�

ù ÛZÖ�ß}ÖhÞ]ßÕÖ~Þ�áòÖ � Ú�Ó×ÛAÖ�ßB��©�g õÕÒèç�àNÞ�ãèõ � ÛZÒèåúÛýØZÚ°àZÚ�Ó�á¤Þ�ãèã�ÏZàZØZÖÙß�Þ]à<ë�Ú�áyÓ×ÛZÖ~ÝZß}Ö��oÒèÚ�ÏZõ
Òèà/ÓÕÖ�ß}á¤Þ]å�Ö'ç�ßÕÚ�ÏZÝZõ �

C �



ù ÛZÖ�� þAâ,Ñ�ÝAÓ>ë�õ}Òèç�àZÞ�ãqÒèàAØZÒèå�Þ]Ó×ÖÙõyÓÕÛZÖlõ}ÓúÞXÓ×ÏZõrÚ�á¡ÓÕÛZÖlÑ�ÖÙØZÒèÏZÑ Ñ�ÖÙõÕõ×Þ]ç�Ö'ßÕÖ�åÙÖ�Ò���Ö�ô<ÏZÖÙÏZÖ�õ��
Ó×ÛAÒèõ�ÒèàHáòÚ�ßÕÑ�Þ]Ó×ÒäÚ�à~Þ�ãäãèÚ � õ.ÓÕÛZÖlÞ��#�z��Ó×ÚsÒèÑ&ÝZãäÖ�Ñ&Ö�à/Ó�ô<ÏZÖ�ÏAÖ
Ý!Ú�ãèãäÒèàZç �

��þx8uÞ]ÓÕÖ � å>	�ÒèàZØAÒèåæÞXÓ×Ö�õ�Ó×ÛZÞ]Ó.ÓÕÛZÖDõy�aÛNÞ]õ ßÕÖ�Þ�Ø~Þ�Ñ&Ö�õ}õ×Þ�ç�ÖráòßÕÚ�Ñ"Þ�ô<ÏZÖÙÏZÖ � ÛZÒäåúÛ�ßÕÖÙôoÏAÒèßÕÖÙõ
Ó×ÛZÞ]ÓrÞ�ãñÞ]ÓÕÖ$Þ�å>	<àZÚ � ãèÖÙØZç�Ñ&Ö�à/ÓrÐEÖ'õÕÖÙà/ÓrÓÕÚ�Ó×ÛZÖ � ßÕåÙÓÕÒèå$àZÖ4Ó � Ú�ß
	 � ù ÛAÒèõyÏZõÕÖ'Ú�á7ãñÞXÓ×Ö$Þ�å>	<àZÚ � ã û
Ö�ØAç�Ñ�ÖÙà/Ó×õ Òäõ�å�Ú�à<ÓÕßÕÚ�ãäãèÖÙØ�Ð/ëaÞ�Þ4�#�z�´ÎoëoõöÓ×Ö�Ñ��rÖÙç�ÒèõöÓ×ÖÙß�À¤õ}Ö�Ö¯ÎHÖÙåÙÓÕÒèÚ�à�i � C � C Á � ù ÛZÒäõ õÕÒäç�àNÞ�ã
Òèõ�Þ�ãèõ}ÚhÏZõ}Ö�Ø¢Òèà�ßÕÖ�õ}ÝEÚ�àZõÕÖ�ÓÕÚhÓ×ÛZÖ � ßÕå4Ó×Òäå � å>	)�>Ñ&Ñ�ÖÙØZÒñÞ]ÓÕÖ�é.Ú�Ñ�Ñ�Þ�àZØ � À ù ÛZÖ��>Ñ&Ñ&Ö�ØZÒèÞ]Ó×Ö
é.Ú�Ñ&Ñ-Þ]àZØ¯ÎHÝNÞ�åÙÖ
Òäõ�ØZÖ�õ}å�ß}ÒèÐ!Ö�Ø¯Òèà�ÎHÖ�å4Ó×ÒäÚ�à�ì � ì � ì � Á

f â�Îx�yÖ�õ}ÖÙÓÿÎ��ýÒäàZØZÒèå�Þ]Ó×ÖÙõ,Ó×ÛNÞ]Ó.ÞbA1Þ�ß}Ø-Ú�ß�ÎHÚ�á Ó#�yÖ�õÕÖ4Ó.ÛZÞ�õ.Ð!Ö�ÖÙà-ßÕÖÙå�ÖÙÒ*��ÖÙØ�Ú�à&Ó×ÛZÖ Þ��/�.ÏZõÙî
Ú�ß ÓÕÛNÞ]ÓyÓ×ÛZÖ f â�Î2�yÖ�õÕÖ4Ó_�>Ñ�Ñ&Ö�ØZÒèÞ]Ó×Ö$é.Ú�Ñ�Ñ�Þ�àZØ�ÛNÞ]õrÐ!Ö�ÖÙà�ÒäõÕõ}ÏZÖ�Ø �

éÇ8gÎx8uÞ]Ó×åúÛ�åæÞ�ÏZõ}Ö�õ,Ó×ÛAÖ Þ4����ÏZõ � ØZØZßÕÖÙõÕõ�Ó×Ú'ÐEÖ�ãèÞ]Ó×åúÛAÖ�Ø&Òèà/Ó×Ú'Þ�àsÖÿþHÓÕÖ�ß}àNÞ�ãS{��z{�g î � ÛZÒèåúÛsÒäõ
ÏZõ}Ö�ØsÓ×ÚlÞ�ãèãäÚ � å�ã Î�� � ê ÏAÝEØNÞXÓ×Ö�õ�ÓÕÚ'ÐEÖ�ÝZß}ÚHåÙÖ�õ}õÕÖ�Ø�ÒèàÓ{��z{�gSÚ�ßÕØAÖ�ß � �rÖÙõÕÖÙÓ×Ü'ê � Þ�àZØ�é.ãèÖ�Þ�ß û
� ÝAÝZßÕÚ��]Þ�ã!å�ãèÖ�Þ�ß,Ó×ÛZÖ1Ü'ê � å�Ú�ÏZà/ÓÕÖ�ß Þ]àZØ � ÝZÝZßÕÚ��]Þ�ãq�rÖÙç�ÒèõöÓ×ÖÙß�î<ßÕÖÙõÕÝ!Ö�åÙÓÕÒ*��Ö�ãäë � ÎHÖ�Ö ù Þ�ÐAãèÖ1ì � i��
áòÚ�ß�ØZÖ4ÓúÞ�Òäãèõ �

���@���(� ¹G) ÷,+-+ Á!¶¡ÊAÊ�À ³'¹�Ëj¶
ù ÛZÖ
Þ��ÉÛNÞ]õ Þ]å�å�ÖÙõÕõrÓ×Ú�Þ�áòÏAãèãqßÕÞ�àZç�Ö'Ú�á�Þ�ØZØZß}Ö�õÕõrõÕÝZÞ�å�ÖÙõ � ÛZÒäåúÛhÞ�ß}Ö'ÏZõÕÖÙØ�Ó×Ú&õÕÏAÝZÝEÚ�ß}ÓrØZÒèß}Ö�å4Ó
Þ�åÙå�Ö�õ}õ,Ó×Ú1ÓÕÛZÖ�Þ/Îx� � ê´Þ]àZØ�õúÎx� � ê�î�ÏZÝ!ØNÞ]Ó×ÖÙõ,Ú�áNÓ×ÛAÖ å�ãñÎx� � ê3î�Þ]å�å�ÖÙõÕõ�ÓÕÚ'Þ��#�z�
î�Þ��#�z�^Þ]àZØ
é�Ó×ß}ãEÒäà/Ó×Ö�ß}àNÞ�ã»õ}Ó×Þ]Ó×Ö1Þ]Ó ÏAõÕÖ�ß�Ú�ß.õöëoõ}Ó×ÖÙÑ ãäÖ���Ö�ãEÞ�àZØ~Þ�åÙå�ÖÙõÕõ.ÓÕÚ Ñ�ÖÙõÕõÕÞ�ç�Ö1ß}Ö�åÙÖ�Ò*��Ö$Þ�àZØ&Ó×ßÕÞ�àZõÕÑ&ÒäÓ
ô<ÏZÖ�ÏAÖ�õ �

ù ÛZÖ Þ�ØZØZß}Ö�õÕõ�õÕÝNÞ]å�ÖrÚ�áeÓÕÛZÖ�Ó×ß×Þ]àZõ×Þ�å4Ó×ÒäÚ�à�Òäõ�Ö�àZåÙÚHØZÖÙØ-Òäà&ÐAÒäÓ×õj×Ü�x�ìk�Ù»Ú�áeÓÕÛZÖrÞ��/�.ÏZõ � ØZØZß}Ö�õ}õ�î
Þ�õ&õÕÛZÚ � àSÒäà ù Þ�ÐZãäÖ�ì � ì�í � {»ÏAß}Ó×ÛAÖ�ß&ØZÖ�åÙÚHØZÒäàZç�Ú]á1Ó×ÛAÖ�Þ�ØZØAßÕÖ�õ}õ-ØZÖÙÝEÖÙàZØZõ�Ú�àGÓ×ÛAÖ�Þ�ØZØAßÕÖ�õ}õ
õÕÝZÞ�å�Ö � À � ãèãEÏZàZãäÒèõ}ÓÕÖ�Ø¯Þ�ØZØAßÕÖ�õ}õ õ}ÝNÞ�åÙÖ�õDÞ]ßÕÖ$Òèç�àZÚ�ßÕÖÙØ � Á

ù ÛZÖ~Þ����z�"å�Þ�à�ßÕÖÙõÕÝ!Ú�àZØ�ÓÕÚ�Þ�à/ë°Ó×ßÕÞ�àZõÕÞ�åÙÓÕÒèÚ�à3ÒèõÕõ}ÏZÖ�Ø3Ó×Ú�ÎoàZÚHÚ�ÝEÖÙØ¢ÎHÝNÞ�åÙÖ-Ú�ß�ÎHÖÙß¸�oÒèåÙÖ�Ø
ÎHÝNÞ]å�Ö4�oÚ�àZãÔë ß}ÖæÞ�Ø û ãèÒ*	�Ö�Þ�àAØ � ß}ÒäÓÕÖ û ãäÒ.	]Ö.Ó×ßÕÞ�àZõ×Þ]åÙÓ×ÒäÚ�àZõ,ÒäõÕõÕÏAÖ�ØsÓ×Ú'Ú�Ó×ÛAÖ�ß�õÕÝNÞ]å�Ö�õ�Þ�ß}Ö�õÕÏZÝZÝ!Ú�ßöÓ×Ö�Ø �

ù ÛZÖ�Þ����z� Þ�ãäõÕÚ�ßÕÖæÞ]åÙÓ×õrÓ×Ú�å�Ö�ßöÓúÞ�Òäà�Þ�ØAØZßÕÖÙõÕõ û ÒèàZØAÖ�Ý!Ö�àZØZÖÙà/Ó'å�Ú�Ñ&Ñ-Þ]àZØZõ(À¤ãèÒ*	�Ö�ÎoëoàZå�Á�Ó×ÛNÞXÓ
Ñ�Þ£ë-ÐEÖ'ÒäõÕõÕÏAÖ�Ø¯Ú�à¯ÓÕÛZÖlÞ��/�.ÏZõ �

C ð



{¡ÒèÖÙãèØ é.Ú�à/Ó×Ö�à/Ó ÜDÖ�õ}å�ß}ÒèÝAÓÕÒèÚ�à
×Ü�x� k Ù �����4���AïÙþ ÎHàAÚHÚ�Ý!Ö�Ø�ÎHÝZÞ�å�Ö

���AïÙþ<þ<þ<þ Þ��^ÎHÖ�ß��HÒäå�ÖÙØ�ÎHÝZÞ�å�Ö
�Aï��Xþ<þ<þ<þ
�Aï�ï����Xþ<þ Îx� � ê ÎHÝNÞ�åÙÖ
�Aï�ï+�Aï��Xþ �?�,ÓÕß ÎHÝNÞ�åÙÖ
�Aï�ï��Aï�ï�� ÎHÛ ù þhÎoÝNÞ�å�Ö
�Aï�ï��Aï�ï�ï ÎHÛ'��þhÎHÝZÞ�å�Ö
�Aï�ï�ï�ï��Xþ �>Ñ&Ñ&Ö�ØZÒèÞ]Ó×Ö'é.Ú�Ñ�Ñ�Þ�àZØ�ÎHÝNÞ]å�Ö
�Aï�ï�ï�ï�ïÙþ é.Ú�àAóNç � åÙå�ÖÙõÕõ1ÎHÝNÞ�åÙÖ

ù Þ�ÐAãèÖlì � ì�í���Þ�� � ØZØZß}Ö�õ}õDÎHÝZÞ�å�Ö

{¡ÒäÖ�ãèØ é.Ú�à/Ó×ÖÙà<Ó ÜDÖ�õ}å�ß}ÒèÝAÓÕÒèÚ�à
×Ü�x�Øi4Ù �Aï�ï+��� Îx� � ê ÎoÝNÞ�å�Ö9Àt{¡ÒÔþHÖ�Ø�Á
×Ø;��Ôï0; Ù á ./.(� à<ÏZõ}Ö�Ø0.1.
× ï�k Ù � Þ/Î�� � ê � å�åÙÖ�õÕõï Þ/Î�� � ê � å�åÙÖ�õÕõ× ïVí�� ì�ð�Ù á Î�� � ê � ØZØZßÕÖÙõÕõ× C �x� C ï�Ù �4� ./.({¡Ò þAÖÙØ
{¡ÒèÖÙãèØ2./.

ù Þ�ÐZãäÖlì � ì4�x��Þ��ÉÎx� � ê ÎoÝNÞ�å�Ö

­! �ª#" ­ �Xr'Y��
ù ÛZÖ õÕÒèÑ&ÝZãäÖ�õ}Ó,áòÏAàZåÙÓÕÒèÚ�àNÞ]ãèÒäÓ>ë�õÕÏZÝAÝEÚ�ßöÓ×ÖÙØ�Ð/ë�Ó×ÛZÖ Þ��#�z�§Òèõ�ØZÒäßÕÖ�å4Ó Þ]å�å�ÖÙõÕõ�Ó×Ú
ÓÕÛZÖ Þ/Îx� � ê*Þ]àZØ
Þ/Îx� � ê � {NÚ�ß�Þ/Îx� � ê Þ�å�åÙÖ�õ}õ�îAÓÕÛZÖDÞ����z�võ}ÒèÑ&ÝZãäësÞ]åÙÓ×õ.Þ�õ�Þ
Ñ&Ö�Ñ&Ú�ß}ë�åÙÚ�à/Ó×ß}Ú�ãèãäÖ�ß�î<ÝZß}Ú��HÒäØZÒèàAç
Ó×ÛAÖ�Þ�ÝZÝZß}Ú�ÝZßÕÒèÞ]Ó×Ö-Þ�ØZØZß}Ö�õ}õsÞ�àZØ¢å�Ú�à/ÓÕßÕÚ�ã�õÕÒèç�àNÞ�ãèõlÓ×Ú�ÓÕÛZÖ�Îx� � ê � {»Ú�ß�õúÎ�� � ê Þ]å�å�ÖÙõÕõÙî�Ó×ÛAÖ
Þ��#�z�aåÙÚHÚ�ß}ØZÒèàZÞ]Ó×ÖÙõ7Þ�Ó×ßÕÞ�àZõöáòÖ�ßjÓ×ÚÆ©VáòßÕÚ�Ñ[Þ�Ó×ÖÙÑ�Ý!Ú�ßÕÞ�ß}ëDÞ/Îx� � êÍãèÚoåæÞ]ÓÕÒèÚ�à � ÒÔÓ×Û
Þ Ü$Þ]Ó×Þ/ê�Ú�ÓÕÒèÚ�à
ßÕÖÙô<ÏZÖ�õöÓ1Ú�à�Ó×ÛAÖc5%�.ÏAõ �

ù ÛZÖ�Þ��#�z�ÍõÕÏZÝAÝEÚ�ßöÓ×õlØZÒèß}Ö�å4ÓlÞ�å�åÙÖ�õÕõlÓ×Ú�Ó×ÛZÖ&Þ/Î�� � ê�ÓÕÛZßÕÚ�ÏAç�Û�ÓÕÛZÖså�Ú�à/ÓÕßÕÚ�ã,õ}Òèç�àNÞ]ãèõ$ØZÖ û
õÕåÙßÕÒäÐEÖÙØ3Òäà�ÎHÖÙåÙÓÕÒèÚ�à3ì � ì � ï � ù ÛAÖ�õÕÖ-Þ�å�åÙÖ�õ}õÕÖ�õ�Þ�ßÕÖsãäÒèÑ&ÒäÓ×ÖÙØhÓ×Ú
i@�ªÞ�àZØ����ªÞ�ãèÒäç�àZÖ�Ø�ÓÕß×Þ�àAõ}áòÖ�ß}õ
Þ�àZØ C ì4�aÐZÏAßÕõ}Ó�Ó×ßÕÞ�àZõöáòÖ�ßÕõ��HÐAÏZßÕõöÓ � ß}ÒäÓ×ÖÙõ�Þ�ßÕÖyÞ�õ}õÕÏZÑ&Ö�Ø&Ó×Ú'Ð!Ö_ÐÙÖ�ß}Ú�Ó×Û � Ú�ß}Ø&óZßÕõ}Ó�î � ÛZÒèãäÖ�ßÕÖæÞ]ØZõ
Þ�ß}Ölß}ÖÙÓÕÏZßÕàZÖÙØ�åÙßÕÒÔÓ×Òèå�Þ�ã � Ú�ß}Ø�óNß}õ}Ó �

�>à�Ó×ÛAÖ.åæÞ]õÕÖ Ú�áNÞ�à õúÎ�� � ê � ßÕÒÔÓ×Ö�îXÓ×ÛZÖ.ÝZßÕÚ��oÒèØZÖÙØ ØNÞ]Ó×Þ Òäõ7õöÓ×Ú�ß}Ö�Ø Òäà Þ ÓÕÖ�Ñ&ÝEÚ�ßÕÞ�ß}ëlÞ�Îx� � ê
ãèÚoåæÞXÓ×ÒèÚ�à-�!Þ�Ü$Þ]ÓúÞ�ê�Ú�Ó×ÒäÚ�à¯ßÕÖ�ô<ÏZÖÙõ}ÓDÓÕÚ-Ó×ßÕÞ�àZõöáòÖ�ß1ØZÞ]ÓúÞ�áòß}Ú�Ñ Ó×ÛZÖlÓ×ÖÙÑ�Ý!Ú�ß×Þ]ß}ë�Þ/Îx� � ê ÓÕÚ-Ó×ÛAÖ

i@�



{¡ÒäÖ�ãäØ é.Ú�à/Ó×ÖÙà/Ó ÜDÖ�õ}å�ß}ÒèÝAÓÕÒèÚ�à
×Ü�x� ; Ù �Aï�ï��Aï�� �?�,ÓÕß ÎHÝNÞ�åÙÖ
×Øk Ù � f â�Î � ØZØZßÕÖÙõÕõ+×Ø��ÙÇÀ {7ÒÔþHÖ�Ø\Á× í�� ð�Ù á f â�Î � ØZØZßÕÖÙõÕõ+× C � ; Ù54-4�é.Ú�Ñ&Ñ~�$ßÕÚ�ÏAÝ

× ï��x�Ôï�ï�Ù �Aï f â�Î � ØZØAßÕÖ�õ}õ�× ï�� ì Ù7Àt{¡ÒÔþHÖÙØ\Á× ïVì��Ôï C Ù á ./.(� à<ÏZõ}Ö�Ø0.1.
× ï+i'�Ôï�k�Ù ï+��� f â�Î � ØZØZßÕÖÙõÕõ+×ØkAî ðx�Ôï���Ù#À {7ÒÔþHÖ�Ø\Á× ï£í Ù á f â�Î � ØZØZßÕÖÙõÕõ+× ï�ï�Ù× ï+��Ù þ ./.(� à<ÏZõ}Ö�Ø0.1.
× ï£ðx� ì�; Ù á f â�ÎAÜ$Þ]Ó×Þ�×Ø��� k�Ù
× ì�k�Ù � f Ú��rÝEØNÞXÓ×Ö

ï � Ý!ØNÞ]ÓÕÖ
× ì�í�� ì4��Ù á f â�Î � ØAØZßÕÖÙõÕõ�× í��ì��Ù× ì]ð�Ù á A Òèç�Û\©48jÚ � ^3Ú�ßÕØ�À áòÚ�ß C ì]Ð3�rÖ�Þ�ØZõyÁ
× C �x� C ï�Ù ��� ./.({¡Ò þAÖÙØ
{¡ÒèÖÙãèØ2./.

ù Þ�ÐZãäÖlì � ì�ðx��Þ��¯�?��Ó×ßrÎoÝNÞ�å�Ö

õÕÝ!Ö�åÙÒäóNÖÙØ�õ×Îx� � ê ãäÚHå�Þ]Ó×ÒäÚ�à�Òèõ$Ó×ÛAÖ�à�ÒäõÕõ}ÏZÖ�Ø3Ú�à�ÓÕÛZÖ95b��ÏZõ �9� à�õ×Îx� � ê ß}ÖæÞ�Ø�Òèõ'ÛNÞ]àZØZãèÖÙØ
ÒèàhõÕÒèÑ&ÒèãèÞ�ß�á¤Þ�õÕÛAÒèÚ�à-�rÜ$Þ]Ó×Þ/ê�Ú�ÓÕÒèÚ�à�ÒèõDß}Ö�ô<ÏZÖÙõ}Ó×ÖÙØ�áòß}Ú�Ñ Ó×ÛZÖ�õ}ÝEÖÙå�ÒÔóNÖ�Ø°õúÎ�� � ê Þ�ØZØZß}Ö�õÕõ$ÓÕÚ~Þ
Ó×ÖÙÑ�Ý!Ú�ßÕÞ�ß}ë3Þ/Îx� � ê ãèÚoåæÞ]ÓÕÒèÚ�àqî¡Þ�àZØ�ÓÕÛZÖ�ß}ÖæÞ�Ø�áòß}Ú�Ñ Ó×ÛZÒäõ�ãèÚoåæÞXÓ×ÒèÚ�à3Òäõ�Ö4þHÖÙå�ÏAÓÕÖ�Ø � ÛZÖ�àaÓ×ÛAÖ
ØNÞ]Ó×Þ�Ñ�Ú�ÓÕÒèÚ�à~åÙÚ�Ñ&ÝZãèÖ4Ó×Ö�õ �/� ç/Þ�Òäàqî'i@� î\���¦Þ]àZØ C ì4�SÓ×ß×Þ]àZõ×Þ�å4Ó×ÒäÚ�àZõrÞ�ßÕÖ$õ}ÏZÝZÝ!Ú�ß}ÓÕÖ�Ø � ÒäÓ×Û�Ó×ÛAÖ
õ×Þ]Ñ�Ö$ß}Ö�õ}ÓÕßÕÒäåÙÓ×ÒäÚ�àZõrÞ�õyÞ/Î�� � ê ÓÕß×Þ�àZõöáòÖ�ß}õ �
3 �%R�T ­ ��r�Y��
�?��Ó×ß�ÎHÝNÞ�åÙÖyÒèõ,ØZÖÙõÕÒèç�àZÖ�Ø&Ó×ÚlÞ�ãèãäÚ � ÏAõÕÖ�ß û ãäÖ���ÖÙã!Þ�å�åÙÖ�õÕõ�Ó×ÚlõÕÛAÚ�ß}Ó�Þ�àAØ�Ñ&Ö�ØZÒäÏZÑ�Ñ&Ö�õ}õ×Þ�ç�Örô<ÏZÖÙÏZÖ
Ý!Ú�Òèà/Ó×ÖÙßÕõ�Òèà f â�Î�é�ÓÕßÕã � �pÓ�Òèõ�Òèà/Ó×ÖÙà/Ó×ÒèÚ�àNÞ�ãèãÔë õ}ÒèÑ&ÒèãñÞ]ß7Ó×Ú'Ó×ÛAÖ õöëHõöÓ×ÖÙÑ ãäÖ���ÖÙã!Þ�å�åÙÖ�õÕõ.ÝZßÕÚ��oÒèØZÖÙØ-Òäà
é.Ú�àAóZç � å�åÙÖ�õÕõ�ÎHÝNÞ]å�Ö
ÀxÎoÖ�åÙÓÕÒèÚ�à�ì � ì � ì�Áÿî � ÛZÒèåúÛ°õÕÒäÑ�ÝAãèÒäóZÖ�õ ÓÕÛZÖ�ÛNÞ�ß}Ø � Þ�ßÕÖ�ÒäÑ�ÝZãäÖ�Ñ&Ö�à/ÓúÞXÓ×ÒèÚ�à-�
ÛZÚ � Ö���ÖÙß�î �?�,ÓÕß ÎHÝNÞ�åÙÖlÒäõ�å�Ú�àAõÕÒèØAÖ�ß×Þ]ÐZãäë~Ñ&Ú�ß}ÖDßÕÖÙõ}Ó×ß}Òèå4Ó×Ö�Ø¯Ó×ÛNÞ]àhé.Ú�àAóNç � å�åÙÖ�õ}õ$ÎHÝNÞ]å�Ö �

�?�,ÓÕß�ÎHÝZÞ�å�Ö]î�Þ�àZØ�õ}Ö���ÖÙß×Þ�ã�Ú�Ó×ÛAÖ�ß Þ]ØZØZßÕÖÙõÕõ�õ}ÝNÞ�å�ÖÙõ�î,ÛNÞ+��Ö f â�Î � ØZØZßÕÖÙõÕõsÞ�àAØ f â�ÎAÜ$Þ]Ó×Þ
Ö�àAå�ÚoØZÖ�Ø � ÒÔÓ×ÛZÒäàýÓÕÛZÖ�Þ��/�.ÏZõ � ØZØZß}Ö�õÕõ � f â�Î � ØZØZß}Ö�õ}õ�Òèõ�Þ�àýÒèà/Ó×ÖÙßÕàNÞ�ãrÞ�ØAØZßÕÖÙõÕõÕÒäàZç�õ}åúÛZÖ�Ñ&Ö
ÏZõ}Ö�Ø~Ó×ÚsÞ�åÙå�ÖÙõÕõ_�#�z��Ú�ß é�Ó×ßÕãeõ}ÓúÞXÓ×Ö4�AÐZÒäÓÇk Ú�áuÓ×ÛZÖ$Þ4����ÏZõ � ØZØZßÕÖÙõÕõrõÕÖÙãèÖ�å4Ó×õ�Ð!ÖÙÓ � Ö�ÖÙà�Ó×ÛAÖ1Ó � Ú �
f â�ÎAÜ$ÞXÓúÞ�å�Ú�à<Ó×Þ�ÒèàAõ1Ó×ÛZÖ�ØZÞ]ÓúÞ-áòÚ�ßDÞ�õ}ÓúÞXÓ×Ö � ßÕÒÔÓ×Ö ÒÔá�Ú�àZÖ ÒäõDõÕÝ!Ö�åÙÒäóNÖÙØ°Ð<ëhÓ×ÛZÖB�rÝEØZÞ]Ó×Ö óNÖÙãèØ �
ù ÛZÖlÏZõÕÖ'Ú�á f â�Î � ØZØZß}Ö�õÕõ Òèà~Ó×ÛAÖ
Þ4�#�z�[Òèõ�Ö4þHÝZãèÞ�ÒèàAÖ�Ø�Òèà � ÝAÝEÖÙàZØZÒÔþ �(�

iZï



{¡ÒäÖ�ãèØ é.Ú�à/Ó×ÖÙà<Ó ÜDÖ�õ}å�ß}ÒèÝAÓÕÒèÚ�à
×Ü�x�ìk�Ù �Aï�ï��Hï�ï�� ÎHÛ ù þhÎoÝNÞ�å�Ö
× í0Ù � �¡Þ]õ ù.û ì=�$ßÕÚ�ÏZÝ

ï �¡Þ]õ ù.û C �$ßÕÚ�ÏZÝ
×Ü�x� ì�í Ù á ê�Ö�õ}õ×Þ�ç�Ö é.Ú�à/ÓÕÖ�à/Ó
× ì4� Ù � 8jÚ � �,ßÕÒèÚ�ßÕÒäÓ>ë��DÏZÖ�ÏAÖ

ï ArÒèç�Û
�,ßÕÒäÚ�ßÕÒÔÓ>ë��DÏZÖÙÏZÖ
× ì�ð Ù á A Òèç�Û\©48jÚ � ^3Ú�ßÕØ�À áòÚ�ß C ì]Ð�^3ßÕÒäÓÕÖ�õyÁ

× C �x� C ï�Ù �4� ./.({¡Ò þAÖÙØ
{¡ÒèÖÙãèØ2./.

ù Þ�ÐAãèÖlì � C �x��Þ��^ÎHÛ ù þ�ÎHÝZÞ�å�Ö

g1á»ÝNÞ�ß}ÓÕÒèåÙÏZãñÞ�ßjàAÚ�Ó×Ö�Òèõ f â�Î � ØAØZßÕÖÙõÕõ�× C � ; Ù �oÓÕÛZÒèõgÒèõ7Þ�ãèõ}Ú1å�Þ�ãèãäÖ�Ø
ÓÕÛZÖ�é.Ú�Ñ�Ñ��$ßÕÚ�ÏAÝqî�õ}ÒèàZåÙÖ.ÒäÓ
Ö�àAå�ÚoØZÖ�õ,Ó×ÛAÖrõ}ÛZÚ�ßöÓ�Ú�ß�Ñ&Ö�ØZÒäÏZÑ�Ñ&Ö�õ}õ×Þ�ç�Ö�ç�ßÕÚ�ÏZÝ � ÛZÒäåúÛsÒèõ,Ð!Ö�ÒèàAç$ßÕÖÙáòÖÙßÕÖÙàZå�ÖÙØ � ù ÛZÒèõ,ÖÙàZå�ÚoØZÒäàZç
Òèõuõ}ÛZÚ � à�Òèà ù Þ�ÐZãèÖ�ì � ï�� � �7Þ�õ ù Þ�àAØ ü Þ�õ
�aÞ�ßÕÖ�õ}ÛZÚ�ß}Ó7Ñ&Ö�õÕõÕÞ�ç�Ö,Ó×ßÕÞ�àZõ}Ñ�ÒÔÓgÞ�àZØlßÕÖ�åÙÖ�Ò���Ö.ô<ÏZÖÙÏZÖ�õÙî
ßÕÖÙõÕÝ!Ö�å4Ó×Ò*��Ö�ãÔëq�S�,å�Ý ù Þ�àZØ
�,å�Ý��«Þ�ß}Ö$Ñ�ÖÙØZÒèÏAÑ Ñ&Ö�õÕõÕÞ�ç�Ö'ô<ÏZÖ�ÏAÖ�õ �

� ãäõÕÚ¢Ú�á
àZÚ�Ó×Ö�Òäà �%��ÓÕß¯ÎHÝNÞ�åÙÖ�Òäõ�Ó×ÛZÖ°Ö1�eÖÙåÙÓ¯Ú�álÓ×ÛZÖ°Þ��/�.ÏAõ ù ß×Þ�àZõöáòÖ�ß ù ëoÝ!Ö ��� ß}ÖæÞ�Ø û
ãèÒ*	�Ö�Ó×ßÕÞ�àZõÕÞ�åÙÓÕÒèÚ�à�åæÞ�ÏAõÕÖ�õ
Ó×ÛZÖ�Þ��#�z�ÍÓ×Ú�ßÕÖÙÓÕÏZßÕà3ØNÞ]Ó×Þ¯áòßÕÚ�Ñ Þ�ÝNÞ]ß}Ó×Òäå�ÏZãèÞ�ß'Þ/Îx� � ê ãèÚoåæÞ]ÓÕÒèÚ�à
Þ�õ}õÕÚoå�ÒñÞXÓ×Ö�Ø � ÒÔÓ×Û�ÓÕÛZÖsé.Ú�Ñ&Ñ��$ßÕÚ�ÏZÝ-�qÓ×ÛAÒèõDãäÚHå�Þ]Ó×ÒäÚ�àhåÙÚ�à/ÓúÞ�ÒäàZõ��]Þ�ßÕÒäÚ�ÏZõ õ}ÓúÞXÓ×ÏZõ$ÒäàAáòÚ�ßÕÑ�Þ]ÓÕÒèÚ�à
Þ�Ð!Ú�ÏAÓ
Ó×ÛZÖ�é.Ú�Ñ�Ñp�$ßÕÚ�ÏAÝ�Òèà3ôoÏAÖ�õ}ÓÕÒèÚ�à ��� � ß}ÒäÓ×Ö û ãäÒ.	�ÖsÓ×ßÕÞ�àZõÕÞ�åÙÓÕÒèÚ�à3ÛNÞ�õ àZÚhÖ��EÖ�åÙÓ�Ú�à�Ó×ÛAÖ
Þ/Îx� � ê)� � ß}ÒäÓÕÖ�õ�Ó×Ú f â�Î&õöÓúÞ]ÓÕÖ1Þ�ß}Ö ÒäÑ�ÝAãèÖ�Ñ&Ö�à/ÓÕÖ�Ø�Ó×ÛZß}Ú�ÏZç�Û&Ó×ÛZÖj� Ý!ØNÞ]ÓÕÖ�î f â�Î � ØZØZßÕÖÙõÕõ�Þ]àZØ
f â�ÎAÜ$ÞXÓúÞ�óNÖ�ãäØZõ � �>à¢Ó×ÛZÖ�åæÞ]õÕÖ¯Ú�á?�?��Ó×ß�ÎHÝZÞ�å�Ö]î�Ó×ÛAÖ f â�Î � ØZØAßÕÖ�õ}õ�Òèõ�ß}Ö�õöÓ×ßÕÒäåÙÓÕÖ�Ø¢Ó×Ú�é�Ó×ßÕã
õ}Ó×Þ]Ó×Ö]îNõÕÚ&ÏZÝ!ØNÞ]Ó×ÖÙõrÞ�ßÕÖ'ÝNÞ�õ}õÕÖÙØ�Ó×Ú�é�ÓÕßÕãjÚ�à~Ó×ÛAÖ � éÇ��ÏZõ �
­7698-: ­ �Xr'Y��
ù ÛZÖsÎoÛ ù þKÀòõÕÛZÚ�ß}ÓDÑ&Ö�õ}õ×Þ�ç�Ö�ô<ÏZÖ�ÏAÖ�Á õ}ÝNÞ�å�Ö Þ�ãèãäÚ � õrõÕÛAÚ�ß}Ó1Ñ�ÖÙõÕõ×Þ]ç�Ö�õrÓ×Ú�Ð!Ö�õ}Ö�à/Ó$Ð/ë�Þ&õÕÒäàZç�ãèÖ
ÏZàZå�Þ�åúÛZÖÙØ � ßÕÒÔÓ×Ö � ù ÛZÖ&Ñ&Ö�õÕõÕÞ�ç�ÖsÑ�Þ£ëhÐEÖsÖÙà<ÓÕÒèß}Ö�ãäë�å�Ú�à/ÓúÞ]ÒèàZÖÙØ3Òäà°ÓÕÛZÖsØNÞ]Ó×Þ¯Ý!Ú�ß}ÓÕÒèÚ�à�Ú]á.Ó×ÛAÖ
� ßÕÒÔÓ×Ö]îjÚ�ß$Ó×ÛZÖsÞ����z��å�Þ�à�ÐEÖ�ÏZõ}Ö�Ø�Ó×Ú�å�Ú�Ñ&Ý!Ú�õÕÖsÞ�Ñ�ÖÙõÕõÕÞ�ç�Ö�ÛZÖ�Þ�ØZÖ�ß'áòßÕÚ�Ñ*Ó×ÛAÖ�Þ4� � ØAØZßÕÖÙõÕõ
Ú�á�ÓÕÛZÖ � ß}ÒäÓ×Ö �j� ØZØZÒÔÓ×ÒèÚ�àNÞ�ãèãÔë�îZÏAÝ�Ó×Ú~ì � ;�ãäÒèàZÖÙõ Ú]ábÚ ù Þ�ç û gDàhÜ$Þ]ÓúÞ Û åæÞ�àhÐEÖ�Þ]ÓÕÓ×Þ�åúÛZÖ�Ø�ÓÕÚ-Ó×ÛAÖ
Ú�ÏAÓÕç�Ú�ÒäàZç�Ñ�ÖÙõÕõÕÞ�ç�Ö'Ð/ë�õÕÝ!Ö�å�ÒÔá ëoÒèàZç�Ó×ÛAÒèõ�ßÕÖÙô<ÏZÖ�õöÓ1Òäà�ÓÕÛZÖ'Ñ�ÖÙõÕõÕÞ�ç�Ö9À¤Òäà¯ÖÙÒäÓÕÛZÖ�ß áòÚ�ß}Ñ-ÞXÓvÁ �

^§ÛZÖ�à�Þ&ÎHÛ ù þ�ÎoÝNÞ�å�Ö � ß}ÒäÓÕÖ$Òèõ ß}Ö�å�Ú�ç�àZÒ.ÐÙÖ�ØqîZÓÕÛZÖ$ØNÞ]Ó×Þ ÝEÚ�ß}Ó×ÒäÚ�à~Ú�áuÓ×ÛAÖ � ßÕÒäÓÕÖ$Òèõ ÒäÑ�Ñ&Ö�ØAÒ û
Þ]ÓÕÖ�ãäë¯ÝZãèÞ�å�ÖÙØ�Òèà�Ó×ÛZÖ�Þ�Îx� � ê½ãèÚoåæÞ]ÓÕÒèÚ�à¯ÒèàAØZÒèå�Þ]Ó×ÖÙØhÐ/ëhÓÕÛZÖ�ô<ÏZÖÙÏZÖ�ÝEÚ�Òèà/Ó×ÖÙßÕõDß}Ö�õÕÒäØZÖ�à/Ó$ÒäàhÓ×ÛAÖ

i<ì



{¡ÒèÖÙãèØ é.Ú�à/Ó×Ö�à/Ó ÜDÖ�õ}å�ß}ÒèÝAÓÕÒèÚ�à
×Ü�x� k Ù �Aï�ï��Aï�ï�ï ÎHÛ�� þ�ÎHÝZÞ�å�Ö
× í6�äï+i�Ù á ./.(� à<ÏZõ}Ö�Ø0.1.
× ï0; Ù � ü Þ�õ
� û ìÓ�'ß}Ú�ÏZÝ-��ÜDÚsàZÚ�ÓyÝ!Ú�ãäã

ï ü Þ�õ
� û ì=�$ßÕÚ�ÏZÝ-�/�7Ú�ãèã
× ï�k�Ù � �,åÙÝ�� û ì9�$ßÕÚ�ÏZÝ-��ÜDÚsàZÚ�ÓyÝ!Ú�ãèã

ï �,å�Ý'� û ì9�$ßÕÚ�ÏAÝ-�/�7Ú�ãäã
× ïVí Ù � ü Þ�õ
� û C �'ß}Ú�ÏZÝ-��ÜDÚsàZÚ�ÓyÝ!Ú�ãäã

ï ü Þ�õ
� û C �$ßÕÚ�ÏZÝ-�/�7Ú�ãèã
× ï���Ù � �,åÙÝ�� û C �$ßÕÚ�ÏZÝ-��ÜDÚsàZÚ�ÓyÝ!Ú�ãèã

ï �,å�Ý'� û C �$ßÕÚ�ÏAÝ-�/�7Ú�ãäã
× ïæðx�äï+k�Ù á ./.(� à<ÏZõ}Ö�Ø0.1.
× ì�í Ù � ArÒèç�Û
�,ßÕÒäÚ�ßÕÒÔÓ>ë��DÏZÖÙÏZÖ4��ÜDÚsàZÚ�ÓyÝ!Ú�ãèã

ï ArÒèç�Û
�,ßÕÒäÚ�ßÕÒÔÓ>ë2�DÏZÖ�ÏAÖ4���7Ú�ãäã
× ì4��Ù � 8jÚ � �,ßÕÒèÚ�ßÕÒäÓ>ë��DÏZÖ�ÏAÖ4��ÜDÚ&àAÚ�ÓyÝEÚ�ãèã

ï 8uÚ � ��ß}ÒèÚ�ß}ÒäÓ>ë��$ÏAÖ�ÏZÖ����gÚ�ãèã
× ì�ð�Ù þ A Òèç�Û\©48jÚ � ^3Ú�ßÕØ�À áòÚ�ß C ì]Ð3�rÖ�Þ�ØZõyÁ

× C �x� C ï�Ù ��� ./.({¡Ò þAÖÙØ
{¡ÒèÖÙãèØ2./.

ù Þ]ÐZãèÖlì � C ï���Þ4�SÎHÛ�� þ�ÎHÝNÞ]å�Ö

Þ��#�z� �
� ØZØAÒäÓ×ÒäÚ�àNÞ�ãäãäë�î�ÒäáEÓ×ÛZÒäõ�ÝZÞ�ß}ÓÕÒèå�ÏAãñÞ�ß,Ñ&Ö�õ}õ×Þ�ç�Örô<ÏZÖ�ÏAÖDÏZõÕÖÙõ C ìXÐ�é.Ú�Ñ&Ý!Ú�õÕÖyáòÚ�ßÕÑ�Þ]ÓjÀ¤Þ�õ�õ}ÝEÖÙå�Ò û

óNÖÙØ�Òèà-Þ��#�z�¦ô<ÏZÖÙÏZÖDõöÓúÞ]ÓÕÖ4�Aõ}Ö�ÖDÎHÖ�å4Ó×ÒèÚ�à�i � C � C Á�Þ�àAØ�Ó×ÛAÖ Ó×ßÕÞ�àZõöáòÖ�ß.Òäõ.Þ C ì]Ð � ß}ÒäÓÕÖrÓÕÚ
Ó×ÛAÖ1ÚoØZØ
� Ú�ßÕØqî7Þ��/�.ÏZõ � ØZØAßÕÖ�õ}õ�Òäõ � ß}ÒäÓ}Ó×Ö�à°Òäà<ÓÕÚ~Ó×ÛZÖ&Ö���Ö�à � Ú�ß}Ø�Ú�á�Ó×ÛZÖ=��� Îx� � ê�ÐZãèÚoå>	hÓÕÛZßÕÚ�ÏAç�Û
Ó×ÛAÖc5%�.ÏAõ �

^§ÛZÖ�à°Ó×ÛAÖ Ö�à/Ó×ÒäßÕÖ�Ñ&Ö�õ}õ×Þ�ç�Ö�Òäõ1åÙÚ�à/ÓúÞ�ÒäàZÖ�Ø°Òèà�Þ/Îx� � ê3îeÓÕÛZÖsÞ��#�z� ÏZÝEØZÞ]Ó×ÖÙõ$ÒäÓ×õ1Òèà/Ó×ÖÙßÕàNÞ�ã
ô<ÏZÖ�ÏAÖ
Ý!Ú�Òèà/ÓÕÖ�ßÕõrÞ�àAØ¯ÏAÝEØNÞXÓ×Ö�õ f â�Î¯é�Ó×ß}ãjÝEÚ�Òäà/Ó×Ö�ß}õÇ�oÒñÞ Ó×ÛZÖ � éÇ�.ÏAõ �
­76; <:�­ �Xr�Y��
ÎHÛ�� þÅÀòõÕÛZÚ�ßöÓlßÕÖ�åÙÖ�Ò���Ösô<ÏZÖ�ÏZÖ+Á
ÎoÝNÞ�å�Ö&Þ�ãäãèÚ � õDÓ×ÛAÖ&ÏAõÕÖ�ß'ÝZß}ÚHåÙÖ�õ}õlÓÕÚ¯Ý!Ú�ãäã¡õÕÚ�Ñ�Ö�Ú�ß'Þ]ãèã�Ú�á�Ó×ÛAÖ
�]Þ�ßÕÒäÚ�ÏZõgßÕÖÙå�Ö�Ò���Ö�ôoÏAÖ�ÏZÖÙõ�Þ�õÕõ}ÚHåÙÒñÞ]ÓÕÖ�Ø � ÒÔÓ×ÛlÓ×ÛNÞ]Ó7ÝZß}ÚHåÙÖ�õÕõ � �pÓ�ÏAõÕÖ�õ�Þ ÐZÒÔÓX��Ö�åÙÓÕÚ�ß7áòÚ�ßÕÑ[Ú�á!é.Ú�Ñ�Ñ
�$ßÕÚ�ÏZÝ~ÓÕÚsÞ�ãèãäÚ � ÓÕÛZÖ$ÏZõÕÖÙß�Ó×Ú�õÕÖÙãèÖÙåÙÓyÓ×ÛZÖ$ô<ÏZÖÙÏZÖ�õyÓ×ÚsÐ!Ö$ÝEÚ�ãèãèÖÙØ~Þ�àZØ�ß}ÖæÞ�ØZõ�áòß}Ú�Ñ ÓÕÛZÖ$ÛZÒèç�ÛZÖ�õöÓ
ÝZß}ÒèÚ�ß}ÒäÓ>ë�À¤Þ�å�åÙÚ�ßÕØAÒèàZç�Ó×Ú3Þ°õ}ÓúÞXÓ×Òèå�Ú�ß}ØZÖ�ß}ÒèàZç°ØZÖÙõÕåÙßÕÒèÐ!Ö�ØGÒèà ù Þ]ÐZãèÖ�ì � C ì�Á�àZÚ�à û ÖÙÑ�ÝAÓ>ë¢Ý!Ú�ãäãèÖ�Ø
ô<ÏZÖ�ÏAÖ�î»Ú�ß�ßÕÖ4Ó×ÏZß}àZõrØNÞ]ÓúÞ áòß}Ú�Ñ´Þsõ}Ó×Þ]Ó×Òäå$ãèÚoåæÞ]ÓÕÒèÚ�à�ÒÔá¡àAÚ&õ}ÏZåúÛhô<ÏZÖÙÏZÖlÖ4þHÒèõöÓ×õ �

i C



�DÏZÖ�ÏAÖ f Þ�Ñ&Ö
ü Þ�õ
� û ìBA Òèç�Û
�,å�Ý'� û ìÓArÒèç�Û
ü Þ�õ
� û C A Òèç�Û
�,å�Ý'� û C ArÒèç�Û
ü Þ�õy� û ìB8jÚ ���åÙÝ�� û ìB8jÚ �
ü Þ�õy� û C 8jÚ ���åÙÝ�� û C 8jÚ �

ù Þ�ÐZãäÖlì � C ì���Þ��SÎoÛ���þ2��ß}ÒèÚ�ß}ÒäÓÕÒèÖ�õhÀ¤Òäà¯ØAÖ�õÕåÙÖ�àZØAÒèàZç�Ú�ßÕØZÖÙß>Á

ù ÛZÖ�Þ����z�ýõ}Ö�ãèÖÙåÙÓÕõ7Ó×ÛAÖ.ô<ÏZÖ�ÏAÖ.Ó×Ú ÐEÖ�ßÕÖ�Þ�Ø Ð/ë � f ÜDÒäàZçyÓ×ÛZÖ�Ö�àZåÙÚHØZÖÙØ Ý!Ú�ãèãäÒèàZç�ÒäàAáòÚ�ßÕÑ�Þ]ÓÕÒèÚ�à
Þ�àZØ
Ó×ÛZÖ�ôoÏAÖ�ÏZÖ ÖÙÑ�ÝHÓ>ë
õöÓúÞ]ÓÕÖ%ÀòÓÕÛZÖ.Òäà/Ó×Ö�ß}àNÞ�ã<õÕÛAÚ�ß}Ó¡Ñ�ÖÙõÕõ×Þ]ç�Ö.ô<ÏZÖÙÏZÖ�õ}Ó×Þ]Ó×ÏZõ¡Þ�àZØ�ÓÕÛZÖÇ� þAâ,Ñ�ÝAÓ>ë
õÕÒäç�àNÞ�ãäõ ÝZß}Ú0�oÒäØZÖ�Ø�Ð/ë¯é�Ó×ß}ãeáòÚ�ß�Ñ&Ö�ØZÒäÏZÑ"Ñ�ÖÙõÕõ×Þ]ç�Ö$ô<ÏZÖ�ÏZÖlõ}Ó×Þ]Ó×ÏAõ>Á�Ó×ÚsØZÖ4Ó×ÖÙßÕÑ&ÒèàZÖDÓÕÛZÖ$ÛZÒèç�ÛZÖ�õöÓ
ÝZß}ÒèÚ�ß}ÒäÓ>ë�àZÚ�à û Ö�Ñ&ÝAÓ>ë~ô<ÏZÖ�ÏAÖ � ÛZÒäåúÛ�Òäõ�ÐEÖÙÒèàZçsÝ!Ú�ãèãäÖ�Ø �

{NÚ�ß7ß}ÖæÞ�ØAõ¡Ó×Ú1ÓÕÛZÖ.õ}ÛZÚ�ßöÓ�Ñ&Ö�õÕõÕÞ�ç�Ö�ßÕÖ�åÙÖ�Ò���Ö%À ü Þ�õy�jÁgô<ÏZÖÙÏZÖ�õÙî<ÓÕÛZÖ Þ4�#�z�Gß}ÖÙÓ×ÏAßÕàZõ¡ÓÕÛZÖ.ÛAÖæÞ�ØZÖÙß
Ú�ágÓ×ÛZÖ'Ñ&Ö�õ}õ×Þ�ç�ÖlÞ�õyÒäàZØZÒèå�Þ]Ó×ÖÙØ�Ð<ë�Òèà/Ó×ÖÙßÕàNÞ�ãjô<ÏZÖÙÏZÖlÝEÚ�Òäà/Ó×Ö�ß}õ �/� Ó�Ó×ÛAÖlåÙÚ�Ñ&ÝZãèÖ4Ó×ÒèÚ�à~Ú�á¡Ú�àZÖb���
ßÕÖ�Þ�Ø-Ú�ß�Ó � Ú(i��ýß}ÖæÞ�ØZõÙîoÓÕÛZÖ Þ��#�z�§ÏZÝEØZÞ]Ó×ÖÙõ�ÒÔÓ×õ�Ú � à-ô<ÏZÖ�ÏAÖ1Ý!Ú�Òèà/Ó×ÖÙß�õ}ÓúÞXÓ×Ö Þ�àZØsáòÚ�ß � Þ�ßÕØAõ�Ó×ÛAÖ
ÏZÝ!ØNÞ]ÓÕÖ'ÓÕÚ f â�Î�é�ÓÕßÕãjÚ���ÖÙßrÓÕÛZÖ � éÇ�.ÏZõ �

�rÖ�Þ�ØZõ,Ó×Ú$ÓÕÛZÖ�Ñ�ÖÙØZÒèÏAÑ Ñ&Ö�õ}õ×Þ�ç�Öyß}Ö�å�ÖÙÒ*��Ö(Àt�,å�Ý��jÁ¡ô<ÏZÖ�ÏZÖÙõ�îAÞ�õ � ÖÙãèãNÞ]õ,ßÕÖæÞ]ØZõ � ÛZÖ�ß}ÖyÓÕÛZÖ�ß}Ö
Þ�ß}Ö-àZÚ�àZÚ�à û Ö�Ñ&ÝAÓ>ë�ôoÏAÖ�ÏZÖÙõ ÝEÚ�ãèãèÖÙØqîgßÕÖ�õ}ÏZãäÓ�Òèà�Ó×ÛZÖ�ßÕÖÙÓÕÏZßÕà�Ú�áÇ�]Þ�ãèÏAÖ�õ'áòßÕÚ�Ñ õ}Ó×Þ]Ó×Òäå-Þ�Îx� � ê
Þ�ØZØAßÕÖ�õ}õÕÖÙõDÞ�àZØ�àZÚ&Òèà/ÓÕÖ�ßÕàZÞ�ãqõ}Ó×Þ]Ó×Ö'åúÛNÞ]àZç�Ö �

^�ß}ÒäÓÕÖ�õ�Ó×Ú�Ó×ÛAÒèõyÞ�ØZØAßÕÖ�õ}õ õ}ÝNÞ�åÙÖ�Þ�ß}Ö$Òèç�àAÚ�ßÕÖÙØ �
§cUSQ�¡9& ª Y@Y��6�+� ­ ��r�Y��
é.Ú�àAóZç � åÙå�Ö�õ}õlÎHÝNÞ�åÙÖ Òèõ ÏZõÕÖÙØ°Þ]Ó1ÓÕÛZÖ�õöëoõ}Ó×ÖÙÑ�ãäÖ���ÖÙã7ÓÕÚ-Ñ&Ú�àZÒäÓÕÚ�ßrÞ�àZØ�åÙÚ�à/Ó×ß}Ú�ã f â�Îhõ}ÓúÞXÓ×ÏZõ �
ù ÛZÒäõDõÕÝNÞ]å�ÖsÒèõ õÕÒèÑ&ÒèãèÞ�ß�Ó×Ú
�?��Ó×ß'ÎoÝNÞ�å�Ö��uÛZÚ � Ö1��Ö�ßÙîgÞ � ÒèØZÖÙßDß×Þ�àAç�Ö�Ú�á�õ}Ó×Þ]Ó×ÖÙõ'Þ�ßÕÖ Þ�å�åÙÖ�õÕõ}ÒèÐZãäÖ
áòßÕÚ�Ñ é.Ú�àAóZç � å�åÙÖ�õÕõhÎHÝNÞ]å�Ö�î1Þ�àZØ§Ó×ÛZÖ�ß}Ö�õ}ÏZãäÓÕõ~Ú�á Þ�ß}ÖæÞ�Ø¦Þ�ß}Ö�ØZÒ*�EÖ�ß}Ö�à/Ó � ù ÛZÒèõ~õ}ÝNÞ�å�Ö°Òäõ
ÒèØAÖ�à/Ó×ÒäåæÞ�ãeÓÕÚsõy�§é.Ú�àAóZç � å�åÙÖ�õÕõDÎHÝNÞ�åÙÖ�î»õÕÛAÚ � à¯Òèà ù Þ�ÐZãäÖ�ì � ïVí �

� õ � ÒÔÓ×Û��%��ÓÕß�ÎHÝNÞ]å�Ö�î f â�Î � ØZØZßÕÖÙõÕõrÞ�àZØ f â�ÎAÜ$Þ]Ó×Þ Þ�ß}Ö1Ö4þHÝZãäÒèåÙÒäÓ×ãÔë�ÝZß}Ú0�oÒäØZÖ�Ø�Òäà�Þ��/�.Ï û
õ � ØZØZß}Ö�õÕõ��eÛZÚ � Ö���Ö�ß�îeé.Ú�àAóZç � å�å�ÖÙõÕõ'ÎoÝNÞ�å�ÖlÞ�ãäãèÚ � õyÞ�åÙå�Ö�õ}õ ÓÕÚ&ÓÕÛZÖ$áòÏZãèã f â�Î � ØZØAßÕÖ�õ}õDõÕÝZÞ�å�Ö]î

i�i



{¡ÒèÖÙãèØ é.Ú�à/Ó×Ö�à/Ó ÜDÖ�õ}å�ß}ÒèÝAÓÕÒèÚ�à
×Ü�x� ;0Ù �Aï�ï�ï�ï+� �>Ñ&Ñ&Ö�ØZÒèÞ]Ó×Ö'é.Ú�Ñ�Ñ�Þ�àZØ�ÎHÝNÞ]å�Ö
×Øk��äï+i�Ù á ./.(� à<ÏZõ}Ö�Ø0.1.
× ï�;��äï£í Ù ����� f â�Î
�yÖ�õ}ÖÙÓ

���Aï ./.(� à<ÏZõ}Ö�Ø0.1.
�Aï�� � ßÕå4Ó×Òèå � å>	�Aï�ï é.ãèÖ�Þ�ßré�Ó×ß}ãuÜ'ê � ÎoÓ×Þ]Ó×Ö
ï+��á ./.(� à<ÏZõ}Ö�Ø0.1.
ï�ï�� �>à/Ó×ÖÙßÕßÕÏAÝAÓ Þ��
ï�ï�ï �>à/Ó×ÖÙßÕßÕÏAÝAÓrõy�

× ï+�x� ì]ð�Ù á ./.(� à<ÏZõ}Ö�Ø0.1.
× C �x� C ï�Ù ��� ./.({¡Ò þAÖÙØ
{¡ÒèÖÙãèØ2./.

ù Þ�ÐZãèÖlì � C�C ��Þ��Ã�>Ñ&Ñ�ÖÙØZÒñÞ]ÓÕÖ'é.Ú�Ñ&Ñ-Þ]àZØ¯ÎHÝNÞ�åÙÖ

� ÛZÒäãèÖb�?��Ó×ßrÎHÝNÞ]å�ÖlßÕÖ�õöÓ×ß}ÒèåÙÓÕõrÞ�å�åÙÖ�õÕõyÓ×Ú&ÞsõÕÑ�Þ�ãèãEßÕÖÙç�ÒèÚ�à~Ú]á�ô<ÏZÖ�ÏAÖ
õöÓúÞ]ÓÕÖ �
�rÖ�Þ�ØZõ¡ÓÕÚ'é.Ú�àAóZç � å�åÙÖ�õ}õ�ÎHÝNÞ�åÙÖ�Þ�å�åÙÖ�õ}õ]��Þ]ß}ëlÒèà�áòÏAàZåÙÓÕÒèÚ�à ØAÖ�Ý!Ö�àZØZÒäàZçDÚ�à
Ó×ÛZÖ õöÓúÞ]ÓÕÖ Ð!Ö�ÒèàAç

Þ�åÙå�Ö�õ}õÕÖÙØ � �rÖ�Þ�ØZõrÓ×Ú~é�ÓÕßÕã¡â�àAØ û �gÚ�Òèà/Ó'Î<ÓúÞ]ÓÕÖ�ßÕÖ4Ó×ÏZß}àhÓ×ÛAÖ�õ}Ó×Þ]Ó×ÏAõDÝEÚ�Òèà/Ó×ÖÙßÕõ áòÚ�ßrÓÕÛZÖ�õ}ÝEÖÙå�ÒäóZÖ�Ø
é.Ú�Ñ&ÑI�$ßÕÚ�ÏAÝqî�d}ÏZõ}ÓlÞ]õlÒäà)�?�,ÓÕßlÎHÝNÞ�åÙÖ � �yÖæÞ�ØAõ'ÓÕÚ~Ó×ÛZÖsßÕÖÙÑ-Þ]ÒèàZØZÖÙßDÚ�á é�Ó×ß}ã�õ}Ó×Þ]Ó×ÖsßÕÖÙô<ÏZÒèß}Ö
Ó×ÛZÞ]Ó
ÓÕÛZÖ-õöÓúÞ]ÓÕÖ-Ð!Ö � ß}ÒäÓÕÓÕÖ�à�Ó×Ú�Þ�ÛNÞ�ßÕØ � ÒèßÕÖÙØ�Þ/Î�� � ê ãèÚoåæÞ]ÓÕÒèÚ�àa�oÒñÞ�Þ � éÇ�.ÏAõ å�Ú�Ñ&Ñ�Þ�àZØ-�
Ó×ÛAÖ
Þ4����ÏZõyßÕÖæÞ]Ø�Òäõ�ØZÖ�ãèÞ£ë�Ö�Ø�ÏZà/Ó×ÒèãEÓ×ÛZÒäõ � ßÕÒäÓÕÖ'Òèõ�å�Ú�Ñ�ÝZãäÖÙÓÕÖ�Ø �

�rÖ�Þ�ØZõ�Ú�á7Þ����z��õ}ÓúÞXÓ×Ö$Ú�Ý!Ö�ßÕÞ]Ó×ÖDÒäà�Þ õÕÒäÑ�ÒäãñÞ�ß�á¤Þ�õÕÛAÒèÚ�à-�oÓ×ÛZÖ$õöÓúÞ]ÓÕÖ$Òèõ � ß}ÒäÓ}Ó×Ö�à�ÓÕÚ Ó×ÛZÖ$õÕÞ�Ñ&Ö
Îx� � ê ãèÚoåæÞ]ÓÕÒèÚ�à��oÒñÞlÞb5b��ÏZõ�ÓÕß×Þ�àAõ×Þ�å4Ó×ÒèÚ�à-Þ�àAØ�Ó×ÛAÖ�à-ß}ÖæÞ�Ø�Ú�ÏAÓ�Ð/ë�Ó×ÛZÖrõy� � {7ÒèàNÞ�ãäãäë�î�ßÕÖ�Þ�ØZõ�Ú�á
õy���z��õ}ÓúÞXÓ×Ö$ßÕÖÙô<ÏZÒèß}Ö'Þ ßÕÖæÞ]Ø~ßÕÖ�ô<ÏZÖÙõ}Ó Þ�åÙßÕÚ�õ}õ Ó×ÛZÖ � Îx�.ÏZõÙî»Þ � ßÕÒäÓÕÖ1Ó×ÚsÞ�Îx� � ê�Ú�à~Ó×ÛZÖh5b��ÏZõ
Þ�àZØ�óNàNÞ]ãèãäë-Þ�ßÕÖ�Þ�Ø¯áòß}Ú�Ñ´Þ�Îx� � ê Ú�à¯ÓÕÛZÖlÞ��/�.ÏZõ �

^�ß}ÒäÓÕÖ û ãäÒ.	]Ö1Ó×ßÕÞ�àZõ×Þ]åÙÓ×ÒäÚ�à�Ó>ëHÝ!Ö�õrÛNÞ+��ÖlàZÚ&Ö��EÖ�å4Ó1Ú�à~ÓÕÛZÖ Î�� � ê��Nõ}Ó×Þ]Ó×Ö'ÏZÝ!ØNÞ]ÓÕÖ�õ Þ�ßÕÖ'ÒèàAØZÒ û
åæÞXÓ×Ö�Ø¯Ð/ë~Ó×ÛZÖb�rÝEØNÞXÓ×Ö$óNÖ�ãäØqî»Þ�õyÒèà3�?��Ó×ß ÎHÝNÞ]å�Ö�î!Þ�àAØ�Ñ�Þæë�Ð!Ö'áòÚ�ß � Þ�ßÕØZÖÙØ�ÓÕÚ-é�ÓÕßÕãjÚ�ßrÞ����z�
Ð/ë�Ó×ÛAÖ � éÇ��ÏZõ1Ú�ß � Îx�.ÏZõyß}Ö�õÕÝ!Ö�å4Ó×Ò���Ö�ãÔë �
P������6VXZ[rxR��a§cUS����r�Q�VX�
ù ÛZÖ��>Ñ�Ñ&Ö�ØZÒèÞ]Ó×Ö�é.Ú�Ñ�Ñ�Þ�àZØ
Þ�ØZØZß}Ö�õ}õ�õÕÝNÞ]å�Ö.ÒäõuÏZõÕÖÙØ Ó×ÚrõÕÖ�àAØ õÕÝ!Ö�åÙÒäóNå�å�Ú�Ñ&Ñ-Þ]àZØZõjÓ×ÚrÓ×ÛZÖ é�Ó×ßÕã
Ñ&ÚHØZÏAãèÖ � ù ÛZÖÙõÕÖså�Ú�Ñ�Ñ�Þ�àZØZõDÞ�ßÕÖ�ØZÖÙå�ÚoØZÖ�Ø°Òäà�Ó×ÛZÖsÞ����z�ÍÞ�àZØ°ÏZõÕÖÙØ�Ó×Ú¯Þ�õÕõ}Ö�ßöÓ$Ó×ÛZÖ�ß}Ö�ãèÖ1�]Þ�à/Ó
õÕÒäç�àNÞ�ãäõ.Ó×Ú-é�Ó×ß}ã �

iÆ;



{¡ÒèÖÙãèØ é.Ú�à<ÓÕÖ�à/Ó ÜDÖ�õ}å�ß}ÒèÝAÓÕÒèÚ�à
×Ü�x� ;0Ù ���������Hï ÎHàAÚHÚ�Ý!Ö�Ø�ÎHÝZÞ�å�Ö
×Øk�� ì�;0Ù á åÙã Îx� � ê � ØZØZßÕÖÙõÕõ× ì4k�� C ï�Ù á �>à/Ó×ÖÙßÕÝZß}ÖÙÓÕÖ�ØhÐ/ë�õ
�

ù Þ�ÐZãèÖ
ì � C i'��Þ��SÎHàZÚoÚ�Ý!Ö�ØhÎHÝNÞ�åÙÖ

­ Q�U-U\���6V ­ ��r�Y��
ÎHàZÚoÚ�Ý!Ö�Ø�ÎHÝNÞ]å�ÖyÒèõ,ÏZõ}Ö�ØsÓ×Ú'ÒèÑ&ÝZãäÖ�Ñ&Ö�à/Ó�õ}ÛNÞ�ßÕÖÙØ-ãäÚHå�Þ�ãHç�ãèÚ�ÐNÞ]ãAÑ&Ö�Ñ&Ú�ß}ë � ù ÛZÖyßÕÖÙõÕÝ!Ú�àZõ}Ö Ú�á!Ó×ÛAÖ
Þ��#�z��Ó×Ú�ÓÕÛZÒèõ
õÕÝNÞ�åÙÖ�Òèõ
ØZÖÙÓÕÖ�ß}Ñ�ÒäàZÖ�Ø�Ð/ë�Ó×ÛZÖ�Þ��/�.ÏZõ ù ß×Þ]àZõ}áòÖÙß ù ëHÝ!Ö�Þ�àZØ�å�Þ�åúÛZÖ û ãèÒäàZÖ-õöÓúÞ]ÓÕÏZõ
ßÕÖÙå�ÖÙÒ*��ÖÙØháòßÕÚ�Ñ´Ó×ÛZÖlå�ãñÎx� � ê � ÎHÖ�å4Ó×ÒäÚ�àZõ_i � ìsÞ�àZØ3i � C ØZÖÙõÕå�ß}ÒèÐ!ÖlÓÕÛZÖlÒèÑ&ÝZãèÖÙÑ�ÖÙà<Ó×Þ]Ó×ÒäÚ�à~Ú�á7Ó×ÛZÒäõ
áòÏZàZå4Ó×ÒäÚ�àNÞ�ãäÒäÓ>ë �

^§ÛZÖ�à�Þ�ÓÕß×Þ�àZõöáòÖ�ß'Ó×ÚhÎHàZÚoÚ�Ý!Ö�ØaÎoÝNÞ�å�Ö&Òèõ
Þ]Ó}Ó×Ö�Ñ&ÝAÓÕÖ�ØqîuÓ×ÛZÖ�Þ��#�z�ÍØZÚoÖ�õ�Þ�Ó×Þ�ÐZãäÖ&ãäÚHÚ4	oÏAÝ
ÒèàAØZÖ4þHÖ�Ø�Ð/ë Ó×ÛZÖrÞ��/�.ÏAõ ù ß×Þ�àZõöáòÖ�ß ù ëoÝ!Ö$Þ�àZØsÓ×ÛZÖyåÙã Îx� � êhÜ$ÞXÓúÞ$å�Ú�ß}ßÕÖÙõÕÝ!Ú�àZØZÒäàZç$Ó×Ú'Ó×ÛZÖyåæÞ]åúÛZÖ
ãèÒäàZÖ Ú�á!Ó×ÛAÖyÓÕß×Þ�àAõ}áòÖ�ß � ù ÛZÖÙßÕÖ Þ�ßÕÖ�áòÚ�ÏZß,Ý!Ú�õ}õÕÒèÐAãèÖ�Ú�ÏAÓÕå�Ú�Ñ&Ö�õ��¡Òäç�àZÚ�ß}Ö�î/àZÚ�ÓÕÒäá ë�î/Þ�ÝZÝZß}Ú���ÖrÚ�ß,ßÕÖ4Ó×ß}ë
ÒèàAØZÖÙóNàAÒäÓ×ÖÙãäë �

�>ç�àZÚ�ß}Ö�Ø�Ó×ßÕÞ�àZõ×Þ]åÙÓ×ÒäÚ�àZõyÖ�ãäÒèåÙÒäÓ àAÚ&áòÏZßöÓ×ÛZÖÙßrÞ�åÙÓÕÒèÚ�à~Ð/ë~Ó×ÛAÖ
Þ4�#�z� �
ù ßÕÞ�àZõÕÞ�åÙÓÕÒèÚ�àZõ � ÛZÒäåúÛ�ß}Ö�ô<ÏZÒèß}Ö°àZÚ�Ó×ÒÔóNåæÞXÓ×ÒèÚ�à§Þ�ßÕÖ°ÝZãèÞ�å�ÖÙØ¦Òäà�ê¯Ö�Ñ��?�>àvÚ���ÖÙß¯ÓÕÛZÖ)5b��ÏZõ

�>à/Ó×ÖÙß}á¤Þ�åÙÖ � �pájÓ×ÛAÖrÓÕß×Þ�àZõöáòÖ�ß�Òèõ�Þ � ß}ÒäÓ×Ö]îoÓÕÛZÖ Þ�õÕõ}ÚHåÙÒñÞ]ÓÕÖ�Ø-ØZÞ]ÓúÞlÒèõ�ÝZãñÞ�åÙÖ�Ø�Òèà-ê�Ö�Ñ��$Ü$Þ]ÓúÞ4�>à � �>à
Ö�ÒÔÓ×ÛZÖÙß�åæÞ�õ}Ö�îZÓÕÛZÖ'Þ��#�z��ØZÚoÖ�õH.£àZÚ�ÓI.
Þ]õÕõÕÖÙß}Ó Þ�à/ë�åÙÚ�à/Ó×ß}Ú�ãqõÕÒäç�àNÞ�ãäõ�îHõÕÚ�Ó×ÛNÞXÓ�Ó×ÛZÖ$ß}ÖæÞ�Ø�Ú�ß � ß}ÒäÓÕÖ
åæÞ]à�Ð!Ö'å�Ú�Ñ&ÝZãèÖ4Ó×ÖÙØ�ÓÕÚ&Þ��^Ü?� � ê �

�pá�Þ�Ó×ßÕÞ�àZõ×Þ]åÙÓ×ÒäÚ�à�ß}Ö�ô<ÏZÒèß}Ö�õ'Þ�ÝAÝZßÕÚ��]Þ�ãxî!Ó×ÛZÖ�õ}ÓúÞXÓ×Ö Ú�á,ÓÕÛZÖ � ÝZÝZßÕÚ��]Þ�ã��rÖÙç�ÒèõöÓ×Ö�ß1Òèõ1åúÛAÖ�å>	�ÖÙØ �
�págÓ×ÛZÖ � ÝZÝZßÕÚ��]Þ�ã �yÖ�ç�Òèõ}ÓÕÖ�ß Òäõ.áòßÕÖÙÖ�îAÓÕÛZÖDÓ×ßÕÞ�àZõÕÞ�åÙÓÕÒèÚ�à~Òäõ ÝZãñÞ]å�Ö�Ø�Òäà�Ó×ÛZÖ$ß}Ö�ç�Òäõ}Ó×ÖÙß�îAÞ�à¯Þ�ÝZÝZß}Ú0�]Þ�ã
ßÕÖÙô<ÏZÖ�õöÓ~Òèõ&õÕÖÙà<Ó�Ú0��Ö�ß�ê�Ö�Ñ��h�>àqîyÞ�àZØýÓ×ÛZÖhÞ��/�.ÏZõ�ÓÕß×Þ�àAõ}áòÖ�ß�Òèõ&ßÕÖ4Ó×ßÕÒäÖ�Ø � �pá$ÓÕÛZÖ � ÝZÝZß}Ú0�]Þ�ã
�yÖ�ç�Òäõ}Ó×ÖÙß'Òèõ'Òèà°Ý!Ö�àZØZÒäàZç¯Ú�ß'ãèÚoå>	�Ö�Ø3õ}Ó×Þ]Ó×Ö]îgÓÕÛZÖ-Þ4����ÏZõlÓÕß×Þ�àAõ}áòÖ�ß'Òäõlß}ÖÙÓÕßÕÒèÖÙØ�Þ]àZØ3àAÚ�áòÏZßöÓ×ÛZÖÙß
Þ�å4Ó×ÒèÚ�à�Òäõ$ÓúÞ4	]Ö�à�Ð/ë�Þ��#�z�b�jÓ×ÛZÒäõlÒäõ'Þ�ãèõ}Ú¯ÓÕÛZÖ&åæÞ�õ}Ö�ÒÔá�ÓÕÛZÖ � ÝZÝZß}Ú0�]Þ�ã��yÖ�ç�Òäõ}ÓÕÖ�ß'Òèõ'ßÕÖ�Þ�ØAë°ÐZÏHÓ
Ó×ÛAÖsÞ�õÕõ}ÚHåÙÒñÞ]ÓÕÖ�Ø�Þ�ØZØZß}Ö�õ}õlØAÚHÖÙõlàAÚ�Ó$Ñ�Þ]Ó×åúÛ�Ó×ÛAÒèõDÓ×ßÕÞ�àZõÕÞ�åÙÓÕÒèÚ�à � �pá�Ó×ÛZÖ � ÝAÝZßÕÚ��]Þ�ã��yÖ�ç�Òäõ}ÓÕÖ�ßDÒäõ
ßÕÖ�Þ�ØAë�Þ]àZØ�Ó×ÛZÖlÞ�ØAØZßÕÖÙõÕõyØZÚoÖ�õ�Ñ�Þ]Ó×åúÛqîHÓ×ÛZÖDÓÕß×Þ�àZõÕÞ�åÙÓÕÒèÚ�à�Òäõ�Þ�ãèãäÚ � ÖÙØ�Ó×Ú�å�Ú�Ñ�ÝZãäÖÙÓÕÖ�î � ÒÔÓ×Û~ØNÞ]Ó×Þ
� ßÕÒÔÓÕÓÕÖ�à~Ó×Ú&Ú�ß�ßÕÖ�Þ�Ø�áòßÕÚ�Ñ"Ó×ÛZÖ
Îx� � ê Þ�ØZØZß}Ö�õ}õ õ}ÏZÝZÝZãäÒèÖ�Ø�Ð/ë~Ó×ÛAÖ � ÝZÝZß}Ú0�]Þ�ã��yÖ�ç�Òèõ}ÓÕÖ�ß �

�pá'Ó×ÛZÖhÓÕß×Þ�àAõ×Þ�å4Ó×ÒèÚ�à^ÒèàZØAÒèåæÞXÓ×Ö�õ�ÒèàZØAÖÙóNàZÒÔÓ×Ö�ß}ÖÙÓÕß}ë�îyÒÔÓ�Òèõ�ßÕÖ4Ó×ßÕÒäÖ�Ø � ÒÔÓ×Û^àZÚ�áòÏAß}Ó×ÛAÖ�ß~Þ����z�
Þ�å4Ó×ÒèÚ�à �

i@k



{¡ÒèÖÙãèØ é.Ú�à<ÓÕÖ�à/Ó ÜDÖ�õ}å�ßÕÒäÝAÓ×ÒäÚ�à
×Ü�x� ì0Ù ���Aï ÎoÖ�ß¸�oÒäå�Ö�Ø�ÎHÝNÞ�åÙÖ

�Aï��
× C � C ï�Ù á �>à/Ó×ÖÙßÕÝZß}ÖÙÓÕÖ�Ø�Ð/ë~õ
�

ù Þ�ÐZãäÖ�ì � C ;6��Þ��^ÎHÖÙß¸�oÒèåÙÖ�Ø�ÎHÝNÞ�åÙÖ

ÎHÖ�Ö ÎHÖ�å4Ó×ÒäÚ�àZõ1ì � ì � C Þ�àZØ
i � C áòÚ�ßyÑ&Ú�ßÕÖ'ØZÖ4ÓúÞ�ÒäãèõyÚ�à�Ó×ÛZÖlÏZõ}Ö�Þ�àAØhÒèÑ&ÝZãäÖ�Ñ&Ö�à/ÓúÞ]ÓÕÒèÚ�à-Ú�á�Ó×ÛAÖ
� ÝAÝZßÕÚ��]Þ�ã��yÖ�ç�Òäõ}Ó×ÖÙß�Ñ�ÖÙåúÛNÞ�àZÒäõÕÑ �
­ �6TKJ�ZtY��6V ­ �Xr�Y��
ÎHÖÙß¸�oÒèåÙÖ�Ø¢ÎHÝZÞ�å�Ö�Òèõ'ÏZõÕÖÙØ�Ó×Ú�õÕÏZÝAÝEÚ�ßöÓ�ç�ãèÚ�ÐNÞ]ã,õÕÛNÞ�ß}Ö�Ø3Ñ�ÖÙÑ�Ú�ßöë°Þ�àZØ3Ú�Ó×ÛAÖ�ßlå�Ú�Ñ&Ñ ÏZàZÒäåæÞ]ÓÕÒèÚ�à
Ó×Ú�ÓÕÛZÖ
õ
� ��� õ � ÒÔÓ×Û�ÎHàZÚoÚ�Ý!Ö�ØhÎHÝNÞ�åÙÖ�îNÓ×ÛZÖlÞ����z�«å�Þ�à¯Òèç�àZÚ�ßÕÖ�îAåæÞ�ÝAÓÕÏZßÕÖ]î»ßÕÖÙÓÕß}ë~Ú�ß�õÕÖ�ß��oÒèå�Ölõy�
ÎHÖÙß¸�oÒèåÙÖ�Ø~ÎoÝNÞ�å�Ö�ÓÕß×Þ�àZõÕÞ�åÙÓÕÒèÚ�àAõ��<Ó×ÛZÖyßÕÖÙõÕÝ!Ú�àZõ}ÖrÓÕÚ'ÓÕÛZÖ�õ}ÖrÓÕß×Þ�àAõ×Þ�å4Ó×ÒèÚ�àZõ�Òèõ,ØZÒäåÙÓúÞXÓ×Ö�Ø&Ö�à/ÓÕÒèßÕÖÙãäë�Ð<ë
Þ��/�.ÏZõ ù ßÕÞ�àZõöáòÖ�ß ù ëoÝEÖ]îeÛZÚ � Ö���Ö�ß �

gDàZå�Ö¯Ó×ÛZÖ�ßÕÖ�õ}ÝEÚ�àZõÕÖMLaÒèç�àAÚ�ßÕÖ]î àZÚ�ÓÕÒäá ë�î.Þ�ÝZÝZß}Ú���Ö�Ú�ß&ßÕÖ4Ó×ßöëNLaÒèõ&ØZÖÙÓÕÖ�ß}Ñ�ÒäàZÖ�ØýáòßÕÚ�Ñ�Ó×ÛAÖ
ù ß×Þ�àZõöáòÖ�ß ù ëoÝ!Ö�îyÎoÖ�ß¸�oÒäå�Ö�Ø^ÎHÝNÞ�åÙÖhÞ]åÙÓ×õ&Ö4þAÞ�å4Ó×ãÔë¢Þ�õ&ØZÖ�õ}å�ßÕÒäÐEÖÙØÉÞ]ÐEÚ���Ö�áòÚ�ß�ÎHàZÚoÚ�Ý!Ö�ØÉÎHÝNÞ�åÙÖ
� ÒäÓÕÛ¯Ó � Ú&Ö4þHå�ÖÙÝAÓ×ÒäÚ�àZõ���Ó×ÛZÖlÞ����z�ªÞ]ã � Þ£ëoõrÞ�õ}õÕÖ�ßöÓ×õrÓ×ÛZÖ'å�Ú�à<ÓÕßÕÚ�ãjõ}Òèç�àZÞ�ãèõyÞ�ÝAÝZßÕÚ�ÝAßÕÒñÞXÓ×ÖDáòÚ�ß�Ó×ÛAÖ
õÕãèÞ+��Ö'Ú�ágÓ×ÛZÖ$åÙÏZßÕß}Ö�à/Ó ÓÕß×Þ�àAõ×Þ�å4Ó×ÒèÚ�àqîNÞ�àZØ�ØNÞXÓúÞ�Òèõ�ß}ÖæÞ�Ø~áòßÕÚ�Ñ�© � ß}ÒäÓÕÓÕÖ�à~Ó×Ú&Þ�ØZÖ4á¤Þ�ÏZãäÓrÞ�Îx� � ê
ãèÚoåæÞXÓ×ÒèÚ�à-áòÚ�ß Ó×ßÕÞ�àZõÕÞ�åÙÓÕÒèÚ�àZõ � ÒÔÓ×Û�Òèç�àAÚ�ßÕÖ$Ú�ß�àAÚ�Ó×ÒÔá ë�ßÕÖÙõÕÝ!Ú�àZõ}Ö�õ �

���@���@? OQP ÀrÇÉÈSRs¶7ÁUTa¼ ² ²´¹.· + Ê
ù ÛZÖ f â�Îx��Ïx�eÖÙß Òäõ�ÏZõÕÖÙØ¯ÓÕÚsÝNÞ�õÕõ Þ��]Þ�ßÕÒäÖÙÓ>ë�Ú]á¡åÙÚ�Ñ�Ñ�Þ�àZØAõ Ó×Ú�Ó×ÛZÖlÞ����z�
îZÒäàZå�ãäÏZØZÒèàAç�Ú�ÝEÖÙß×Þ û
Ó×ÒäÚ�àZõuÓ×ÚDÐ!Ö.ÖÿþHÖ�å�ÏHÓ×Ö�ØsÚ�à
Ó×ÛZÖ�Þ4����ÏZõ�î�åÙã Îx� � ê"ÏZÝEØZÞ]Ó×ÖÙõ�î � ÝZÝZßÕÚ��]Þ�ãx�rÖÙç�ÒèõöÓ×Ö�ßgõ}Ó×Þ]Ó×Ö.åúÛNÞ�àZç�ÖÙõ
Þ�àZØ�Ü'ê � åÙÚ�Ñ�Ñ�Þ�àZØAõ �

ù ÛZÖ��]Þ�ßÕÒäÚ�ÏZõ�åÙÚ�Ñ&Ñ-Þ�àAØZõ�Þ�ß}Ö�ØZÒäõ}Ó×ÒäàZç�ÏZÒäõÕÛZÖÙØ�Ð/ë�ÐZÒÔÓ×õ�ï�iZî�ï+k^Þ�àZØÍï��^Ú]á�Ó×ÛZÖ f â�Î û
�.Ïx�EÖ�ßygDÝqî»Þ�õyØZÖÙÓ×Þ�ÒèãäÖ�Ø~Òäà ù Þ�ÐZãäÖ
ì � C k �

ù ÛZÖ�Ö4þAÞ�å4Ó$Ö�àAå�ÚoØZÒèàZç-Ú�á,Ó×ÛZÖb�]Þ�ßÕÒäÚ�ÏZõ1Ú�ÝEÖÙß×Þ]ÓÕÒèÚ�àZõÙîeÞ]õ � ÖÙãèã7Þ�õ1ÓÕÛZÖ�Þ�å4Ó×ÒèÚ�àZõ1ß}Ö�ô<ÏZÒèß}Ö�ØháòÚ�ß
ÖæÞ]åúÛ�Ú�àZÖ�îEÞ�ß}Ö�ØZÖÙõÕå�ß}ÒèÐ!Ö�Ø�Òäà�Ó×ÛAÖ
áòÚ�ãäãèÚ � ÒèàZçsõ}Ö�åÙÓÕÒèÚ�àAõ � ù � Ú~å�Ú�Ñ�Ñ&Ú�à�áòÏZàZåÙÓÕÒèÚ�àAõ1Ö4þHÒäõ}Ó+�yÞ]à<ë
f â�Îx��Ïx�eÖÙß�å�Ú�Ñ&Ñ�Þ�àZØ�å�Þ�à~Ö4þHÝZãäÒèå�ÒÔÓ×ãÔësÒèàZåÙßÕÖ�Ñ&Ö�à/Ó ÓÕÛZÖ$Ü'ê � ��þAÜ$Þ]Ó×Þ@�«éÇ��Ó×ß�îZÞ�õ ÒèàAØZÒèå�Þ]Ó×ÖÙØ

i<í



{¡ÒèÖÙãèØ é.Ú�à<ÓÕÖ�à/Ó ÜDÖ�õ}å�ß}ÒèÝAÓÕÒèÚ�à
× ï+iAîäï�k Ù ��� Ü'ê � �rÖÙå�Ö�Ò���Ö�é.Ú�Ñ&Ñ-Þ�àAØ

�Aï f â�Î û ê�Þ�õ}ÓÕÖ�ßÕÖÙØagDÝ!Ö�ß×ÞXÓ×ÒèÚ�à
ï�� Ü'ê � ��þ û êhÞ�õ}ÓÕÖ�ß}Ö�Ø¨g$Ý!Ö�ßÕÞ]Ó×ÒäÚ�àï�ï ê�Òèõ}å�Ö�ãäãñÞ�àAÖ�Ú�ÏZõré.Ú�Ñ�Ñ�Þ�àZØZõ

ù Þ�ÐZãèÖ
ì � C kx� f â�Îx�.Ïx�EÖ�ßjgDÝEÖÙß×Þ]ÓÕÒèÚ�àAõ

{¡ÒèÖÙãèØ é.Ú�à/Ó×Ö�à/Ó ÜDÖ�õ}å�ß}ÒèÝAÓÕÒèÚ�à
×Ü��Ù á Ü'ê � �>àAå�ßÕÖÙÑ�ÖÙà/Ó× ï�� C Ù á ./.(� à<ÏZõ}Ö�Ø0.1.

×Üix�äï C Ù á Þ/Î�� � ê � ØZØZßÕÖÙõÕõ× ï�i'�äï+k�Ù ï���� ./.({¡Ò þAÖÙØ
{¡ÒèÖÙãèØ2./.
× ïVí Ù � ÜDÚsàZÚ�ÓrÞ�å>	<àZÚ � ãäÖ�ØZç�Ö

ï � å>	<àZÚ � ãèÖÙØZç�Ö× ï+�x� C ï�Ù á Þ4����ÏZõ åÙÚ�à/Ó×ß}Ú�ãjõÕÒäç�àNÞ�ãäõ
× C ì�� kHï�Ù á Þ��/�.ÏZõ � ØZØAßÕÖ�õ}õ×Øk�ì�� k C Ù á Þ��/�.ÏZõyÓ×ß×Þ]àZõ}áòÖÙßrõ}Ò.ÐÙÖ

ù Þ�ÐAãèÖ
ì � C í�� f â�Î û êhÞ�õöÓ×Ö�ß}Ö�Ø�g$Ý!Ö�ßÕÞ]Ó×ÒäÚ�à

Ð/ë�Ó×ÛZÖ Ü'ê � �>àZå�ß}Ö�Ñ&Ö�à/Ó.óNÖÙãèØ-�oÞ�àAØ�Þ�à/ë f â�Îx��Ïx�eÖÙß�åÙÚ�Ñ&Ñ-Þ�àAØ&å�Þ�à-ß}Ö�ô<ÏZÖÙõ}Ó.ÓÕÛNÞ]Ó�Ó×ÛAÖ åÙÚ�Ñ û
Ñ�Þ�àZØ�Ð!Ö�Þ�å>	<àZÚ � ãäÖ�ØZç�ÖÙØaÐ/ë�ÝZãèÞ�å�ÒäàZç¯ÓÕÛZÖ�ÖÿþZÞ]åÙÓ�åÙÚ�Ñ�Ñ�Þ�àZØeî � ÒÔÓ×Û�ÐZÒÔÓ�× ì4��Ù�õÕÖ4Ó Ó×Ú�ï�î�Òèà/ÓÕÚ
ê�ÖÙÑ��h�>à �
«3¬b­WV�" r���R��ÆT0�6VYXÓ���ÆT r�R0ZtUSQ��
f â�Î û êhÞ�õöÓ×Ö�ß}Ö�Ø�gDÝEÖÙß×Þ]ÓÕÒèÚ�àZõ$ß}Ö�ô<ÏZÒäßÕÖ Ó×ÛZÞ]ÓDÓ×ÛAÖ�Þ4�#�z��Ö4þHÖ�åÙÏAÓ×Ö&Þ~õÕÝ!Ö�åÙÒäóNÖÙØ�ÓÕß×Þ�àAõ×Þ�å4Ó×ÒèÚ�à�Ú�à
Ó×ÛAÖ$Þ��/�.ÏZõ � ù ÛAÖ'Þ/Îx� � êIÞ�ØZØAßÕÖ�õ}õyÞ�àZØ�Þ�ãäãeÞ4����ÏZõ�õÕÒäç�àNÞ�ãäõ.Þ�ß}Ö1áòÏZãäãäë&õÕÝ!Ö�åÙÒäóNÖÙØ � ^§ÛZÖ�à~Ó×ÛAÖ
Ó×ßÕÞ�àZõÕÞ�åÙÓÕÒèÚ�à^åÙÚ�Ñ&ÝZãèÖ4Ó×Ö�õÙîrÓÕÛZÖ�Þ����z��ÒèàZåÙßÕÖÙÑ�ÖÙà<ÓÕõ�Ó×ÛZÖ�Ü'ê � � þAÜ$Þ]ÓúÞ@�IåÙÚ�àZõÕÏAÑ�ÖÙß~ÝEÚ�Òäà/Ó×Ö�ß
Þ�àZØ�©]Ú�ß�ßÕÖ4Ó×ÏZß}àZõ Þ�à¯Þ�å>	<àZÚ � ãèÖ�ØAç�Ñ�ÖÙà/Ó ÓÕÛZßÕÚ�ÏAç�Û~Ó×ÛZÖ
ê�ÖÙÑ��h�>à¯ôoÏAÖ�ÏZÖ
Þ�õyßÕÖÙôoÏAÖ�õ}ÓÕÖ�Ø �
Z "|ª[ <: XÓ���ÆT0rxR0Z[USQX�
Ü'ê � ��þ û ê�Þ�õ}ÓÕÖ�ßÕÖÙØ�gDÝ!Ö�ßÕÞ]Ó×ÒäÚ�àZõ�î/ãäÒ.	]Ö f â�Î û êhÞ�õ}ÓÕÖ�ß}Ö�Ø�gDÝ!Ö�ßÕÞ]Ó×ÒäÚ�àZõ�î/ß}Ö�ô<ÏZÒäßÕÖ Ó×ÛZÞ]Ó,Ó×ÛZÖrÞ����z�
Ö4þHÖÙå�ÏAÓÕÖ Þ�õÕÝ!Ö�åÙÒäóNÖÙØ¯ÓÕß×Þ�àZõÕÞ�åÙÓÕÒèÚ�à�Ú�à�Ó×ÛAÖ
Þ4����ÏZõ �

i@�



{¡ÒèÖÙãèØ é.Ú�à/Ó×Ö�à/Ó ÜDÖ�õ}å�ß}ÒèÝAÓÕÒèÚ�à
×Ü��Ù á Ü'ê � �>àAå�ßÕÖÙÑ�ÖÙà/Ó× ï4�äï�� Ù á ./.(� à<ÏZõ}Ö�Ø0.1.

× ï�ï��äï C Ù á Ü'ê � é.ÛNÞ]àZàZÖ�ã× ï�i'�äï+k�Ù ���Aï ./.({¡Ò þAÖÙØ
{¡ÒèÖÙãèØ2./.
× ïVí Ù � ÜDÚsàZÚ�ÓrÞ�å>	<àZÚ � ãäÖ�ØZç�Ö

ï � å>	<àZÚ � ãèÖÙØZç�Ö× ï+�x� C ï�Ù á Þ4����ÏZõ åÙÚ�à/Ó×ß}Ú�ãjõÕÒäç�àNÞ�ãäõ
× C ì�� kHï�Ù á Þ��/�.ÏZõ � ØZØAßÕÖ�õ}õ×Øk�ì�� k C Ù á Þ��/�.ÏZõyÓ×ß×Þ]àZõ}áòÖÙßrõ}Ò.ÐÙÖ

ù Þ�ÐZãäÖlì � C �x��Ü'ê � � þ û êhÞ]õ}Ó×ÖÙßÕÖÙØagDÝEÖÙß×Þ]ÓÕÒèÚ�à

�>à&ÓÕÛZÖråæÞ�õ}ÖrÚ]ájÞ'Ü'ê � � þ û êhÞ]õ}Ó×ÖÙßÕÖÙØ�gDÝEÖÙß×Þ]ÓÕÒèÚ�àeî/ØNÞ]ÓúÞ$Òäõ,ÝZßÕÚ��oÒèØZÖÙØ&áòß}Ú�Ñ�ÓÕÛZÖrÜ'ê � � þ û
Ü$Þ]Ó×Þ@�¦ô<ÏZÖ�ÏAÖ1Òèà�Þ/Îx� � ê � �páqßÕÖ�ô<ÏZÖÙõ}ÓÕÖ�ØqîAÓÕÛZÖ � ÝZÝZß}Ú���Þ]ãq�yÖ�ç�Òèõ}ÓÕÖ�ß�Òèõ�å�ãäÖæÞ�ß}Ö�Ø�ÏZÝEÚ�à�åÙÚ�Ñ�ÝAãèÖ û
Ó×ÒäÚ�à�Ú�ájÓÕÛZÖ1ÓÕß×Þ�àZõÕÞ�åÙÓÕÒèÚ�à � ù ÛZÖ'Ü'ê � ��þAÜ$Þ]Ó×Þ@��å�Ú�àZõ}ÏZÑ&Ö�ß Ý!Ú�Òèà/ÓÕÖ�ß.Òäõ.ÒäàZå�ß}Ö�Ñ&Ö�à/Ó×ÖÙØ�Þ�àZØ\©]Ú�ß
Þ�à�Þ]å>	oàAÚ � ãäÖ�ØZç�Ñ�ÖÙà<Ó�Òäõ¡ß}ÖÙÓ×ÏAßÕàZÖÙØ Ó×ÛZß}Ú�ÏZç�Ûsê¯Ö�Ñ��?�>à�ÒÔáNõÕÝ!Ö�åÙÒäóNÖÙØ � {¡ÒäàNÞ�ãäãäë�î£ÓÕÛZÖ�Ü'ê � �7Ö�àAØ û
ÒèàAç
åÙÚ�ÏZà/Ó×ÖÙß�áòÚ�ß,ÓÕÛZÖ ÒäàZØZÒäåæÞ]ÓÕÖ�Ø�Ü'ê � é.ÛNÞ�àZàAÖ�ã!Òèõ�ØZÖ�åÙßÕÖ�Ñ&Ö�à/ÓÕÖ�Ø � ÛZÖÙà~Þ'õÕÏZåÙå�Ö�õ}õ}áòÏZãEÓ×ß×Þ]àZõ}áòÖÙß
ÒèõyÖÿþAÖÙå�ÏAÓÕÖ�Ø-�EÒäá7Ó×ÛZÖlå�Ú�ÏAà<ÓÕÖ�ßrßÕÖ�Þ�åúÛZÖ�õjÐ�ÖÙßÕÚZî!Þ�õ}ÝEÖÙå�ÒèÞ�ãuÞ�å>	<àZÚ � ãèÖÙØZç�Ñ&Ö�à/ÓDÒäõrß}ÖÙÓÕÏZßÕàZÖÙØ�ÓÕÚ�Ó×ÛAÖ
õy�ýÓ×ÛZß}Ú�ÏZç�Ûhê�Ö�Ñ��h�>à �
Z "|ª[ �6Y��6Z	Jq�
Ü'ê � �yÖ�åÙÖ�Ò���Ö$å�Ú�Ñ�Ñ�Þ�àZØZõ.ÒèàZÒÔÓ×ÒñÞ]ãèÒ.ÐÙÖ Ó×ÛZÖ'Ü'ê � �7ÖÙàZØZÒäàZç�å�Ú�ÏAà<ÓÕÖ�ß�áòÚ�ß.Þ ç�Ò*��Ö�à¯Ü'ê � é.ÛNÞ�à û
àZÖÙã:�'ãèÒ*	�Ö�Ú�ÓÕÛZÖ�ß f â�Îx�.Ïx�EÖ�ß3gDÝEÖÙß×Þ]ÓÕÒèÚ�àAõ�î Þ�à§Þ�å>	<àZÚ � ãèÖÙØZç�Ñ&Ö�à/Ó¯Òèõ~õÕÖÙà/Ó
�oÒèÞ¢ê�Ö�Ñ��h�>àvÒÔá
ßÕÖÙô<ÏZÖ�õöÓ×Ö�Ø �
" Z ��Y���sts[r�Q��ÆUSW���§cUS����r'QXV��
�>à�Þ]ØZØZÒäÓÕÒèÚ�à�ÓÕÚlÓÕÛZÖ1Þ]ÐEÚ���Ö]îHÓÕÛZÖ f â�Îx�.Ïx�EÖ�ß�Òèõ�Þ�ãèõ}Ú
ÏAõÕÖ�Ø�Ó×ÚlÏZÝEØZÞ]Ó×ÖyÓ×ÛZÖ � ÝAÝZßÕÚ��]Þ�ãS�rÖÙç�ÒèõöÓ×ÖÙß
Þ�àZØ f Ú]Ó×ÒäóZåæÞ]ÓÕÒèÚ�à�õöÓúÞ]ÓÕÏZõ Þ�àZØ~Ó×Ú&ÒèàZÒÔÓ×ÒèÞ]Ó×Ö1ÞsåÙã Îx� � êIÏZÝ!ØNÞ]ÓÕÖ �

ù ÛZÖ f â�Îx�.Ïx�EÖ�ßrÒèõ�Ú�àZÖ'Ñ�ÖÙåúÛNÞ�àZÒäõÕÑ ÏAõÕÖ�Ø¯Ó×ÚsåúÛNÞ�àAç�ÖlÓÕÛZÖ � ÝZÝAßÕÚ��]Þ�ã��rÖÙç�ÒèõöÓ×ÖÙß�å�Ú�à/Ó×ÖÙà/Ó×õ
Ú�ß�ß}Ö�ãñÞXÓ×Ö�Ø�õöÓúÞ]ÓÕÖ � ÎHÖ�Ö�ÎHÖÙåÙÓ×ÒäÚ�àZõ ì � ì � i�Þ]àZØ2i � ï � ì�áòÚ�ß�Ñ&Ú�ßÕÖ$ØAÖÙÓúÞ]Òèãèõ �

ù ÛZÖ f â�Îx�.Ïx�EÖ�ß
åæÞ�à3Þ�ãäõÕÚ�ÐEÖsÏZõ}Ö�Ø�ÓÕÚ�ãèÚoå>	�Þ�àZØ�ÏZàZãäÚHå>	�ÓÕÛZÖ&Þ��#�z�c, õ f Ú�ÓÕÒäóNå�Þ]Ó×ÒäÚ�à�ßÕÖ û
õÕÚ�ÏZßÕåÙÖ4�!Þ�à/ë�Ó×ßÕÞ�àZõöáòÖ�ßÕõyß}Ö�ô<ÏZÖ�õöÓ×ÒäàZç-àZÚ]Ó×Òäá ë � ÛZÒèãäÖ1Ó×ÛAÒèõ�ßÕÖÙõÕÚ�ÏAßÕå�ÖlÒèõ�ãäÚHå>	]Ö�ØhÞ�ßÕÖ$ß}ÖÙÓ×ß}ÒèÖÙØ �

i/ð



{¡ÒäÖ�ãèØ é.Ú�à/Ó×ÖÙà<Ó ÜDÖ�õ}å�ß}ÒèÝAÓÕÒèÚ�à
×Ø��Ù á Ü'ê � �>àAå�ßÕÖÙÑ�ÖÙà/Ó× ï��Ôï���Ù á � à<ÏZõ}Ö�Ø

× ï�ï��Ôï C Ù á Ü'ê � é.ÛNÞ]àZàZÖ�ã× ï+i'�Ôï�k�Ù �4��� ./.({¡Ò þAÖÙØ
{¡ÒèÖÙãèØ2./.
× ïVí0Ù � ÜDÚsàZÚ�ÓrÞ�å>	<àZÚ � ãäÖ�ØZç�Ö

ï � å>	<àZÚ � ãèÖÙØZç�Ö× ï��x�Øi<í Ù á ./.(� à<ÏZõ}Ö�Ø0.1.
× i@�x�ìk C Ù á Ü'ê � �gÖ�àZØZÒäàZç\× Ü'ê � é.ÛNÞ�àAàZÖ�ã�Ù

ù Þ�ÐZãäÖlì � C ðx��Ü'ê � �yÖ�å�ÖÙÒ*��Ö

{7ÒèÖ�ãäØ é.Ú�à/ÓÕÖ�à/Ó ÜDÖ�õ}å�ß}ÒèÝAÓÕÒèÚ�à
×Ü��Ù á Ü'ê � �>àAå�ßÕÖÙÑ�ÖÙà/Ó× ï��Ôï C Ù á ./.(� à<ÏZõ}Ö�Ø0.1.

× ï+i'�Ôï�k�Ù ï��Aï ./.({¡Ò þAÖÙØ
{¡ÒèÖÙãèØ2./.
× ïVí Ù � ÜDÚsàZÚ�ÓrÞ�å>	<àZÚ � ãäÖ�ØZç�Ö

ï � å>	<àZÚ � ãèÖÙØZç�Ö× ï���Ù � f Ú�åÙã Îx� � êI�rÝEØNÞXÓ×Ö
ï å�ãñÎx� � êI� Ý!ØNÞ]Ó×Ö

× ï£ðx�Øi@k�Ù á ./.(� à<ÏZõ}Ö�Ø0.1.
× i<í��Øi/ð�Ù á � ÝZÝZßÕÚ��]Þ�ãgé.Ú�Ñ&Ñ�Þ�àZØ×Ø;4�x� ;�ð�Ù á f Ö � � ÝZÝZßúÎ�� � ê � ØZØAßÕÖ�õ}õ×Ük��x�ìk C Ù á ./.(� à<ÏZõ}Ö�Ø0.1.

ù Þ�ÐZãäÖ
ì � i��x��ê�ÒäõÕå�ÖÙãèãèÞ�àZÖ�Ú�ÏZõ f â�Îx�.Ïx�EÖ�ß é.Ú�Ñ&Ñ�Þ�àZØZõ

;4�



{¡ÒèàZÞ�ãèãÔë�îAÒÔá7ÓÕÛZÖlå�ã Î�� � ê¨� Ý!ØNÞ]ÓÕÖ'óZÖ�ãèØ¯Òèõyõ}ÖÙÓæîNÓÕÛZÖlÞ��#�z�«ÝEÖÙß}áòÚ�ß}Ñ�õyÞ � ßÕÒÔÓ×Ö$Ó×Ú&å�ãñÎx� � ê
ÏZõ}ÒèàZç�Ó×ÛAÖ
Þ]ØZØZßÕÖÙõÕõ Þ�àZØ¯ØNÞ]Ó×ÞsÝAßÕÚ��oÒèØZÖÙØ�Ð/ë~Ó×ÛAÖlÖÿþoÓ×Ö�ß}àNÞ�ãjåÙã {��z{�g�ÀòõÕÖÙÖ ÎHÖÙåÙÓÕÒèÚ�à�ì � ï � ì�Á �

���@���]\ ÷ ³'³'ÁE¼5^�¹�µ<_¦¶¡Æ�ºöÊH¸N¶7Á
ù ÛZÖ � ÝZÝAßÕÚ��]Þ�ã��rÖÙç�ÒèõöÓ×Ö�ßlÒèõlÞ�Ñ�ÖÙåúÛNÞ�àZÒäõÕÑ ÏZõ}Ö�Ø3Ð<ë°ÓÕÛZÖ-Þ4�#�z��Ó×Úhõ}ÏZÝZÝ!Ú�ß}Ó
åæÞ]ßÕÖÙáòÏAãèãäëhå�Ú�à û
Ó×ß}Ú�ãèãäÖ�ØGÞ��/�.ÏZõ&Ó×ß×Þ]àZõ}áòÖÙßÕõ�ÓÕÚ�ÓÕÛZÖ�ÎoÖ�ß¸�oÒäå�Ö�ØSÎHÝNÞ�åÙÖ�Þ�àZØ^ÎHàZÚoÚ�Ý!Ö�Ø§ÎHÝZÞ�å�ÖhÞ�ØZØZß}Ö�õÕõ�õÕÝNÞ]å�Ö�õ �
ù ÛZÖsç�ÖÙàZÖ�ßÕÞ�ã,å�Ú�àAå�Ö�ÝHÓ�ÒäõDÓ×Ú~áòÚ�ßÕåÙÖ�õÕÚ�Ñ&Ö�Ó×ßÕÞ�àZõ}áòÖÙßÕõ$Ó×Ú~ÓÕÛZÖ�õ}Ö�õ}ÝNÞ�å�ÖÙõlÓÕÚ�ÐEÖ�ÚÕÞ�ÝAÝZßÕÚ���ÖÙØ Û Ð<ë
Ó×ÛAÖ�õy�¦Ð!ÖÙáòÚ�ßÕÖ�å�Ú�Ñ�ÝZãäÖÙÓÕÒèÚ�àqî � ÛZÒèåúÛ�Þ�ãäãèÚ � õ ÓÕÛZÖ�õy�vÓ×Ú�áòÖÙÓÕåúÛ°ßÕÖ�Ñ&Ú�ÓÕÖ ØNÞ]Ó×Þ�Ú�ßDÝEÖÙß}áòÚ�ß}Ñ�Þ]à<ë
Ú�ÓÕÛZÖ�ßrßÕÖÙôoÏAÒèßÕÖÙØ¯Ó×Þ�õ
	<õ � ÒäÓ×ÛAÚ�ÏAÓrå�Ú�Ñ&ÝZãäÖÙÓ×ÖÙãäë-õ}ÓúÞ]ãèãèÒäàZç Ó×ÛAÖ�Þ�� � ^§ÛZÖ�à¯Ó×ÛZÖlõy�^åÙÚ�Ñ&ÝZãèÖ4Ó×Ö�õyÓ×ÛAÖ
ßÕÖÙô<ÏZÒèß}Ö�Ø�ÓúÞ]õ
	<õ�î»Þ�ÝAÝZßÕÚ��]Þ�ãeå�Þ�à~Ð!ÖDç�ß×Þ]à<ÓÕÖ�Ø�Þ�àAØ�Ó×ÛZÖ1ÓÕß×Þ�àAõ}áòÖ�ß�å�Þ�à~Ð!Ö$Þ�ãèãäÚ � ÖÙØ-Ó×Ú�åÙÚ�Ñ�ÝAãèÖÙÓÕÖ �

� ÝZÝAßy�yÖ�ç<ÎoÓ×Þ]Ó×Ö�Òäõ-Ó×ÛAÖ�å�ÏZß}ßÕÖÙà<Ó�õöÓúÞ]ÓÕÏZõ~Ú�á'Ó×ÛAÖ�Þ�ÝZÝZß}Ú���Þ]ã1ßÕÖÙç�ÒèõöÓ×ÖÙß��$ÒäÓ-åæÞ�àSÐ!Ö¦{]�râ�âyî
��â f Üh� f ��îq� â � Üa`�Ú�ß�8�g'éÇ5'â�Ü �q� ÝZÝZßy�yÖ�ç � ØZØZß}Ö�õ}õ$å�Ú�à/ÓúÞ]ÒèàZõyÓ×ÛZÖ�Þ��/�.ÏZõ � ØZØZß}Ö�õ}õDÚ�á
Ó×ÛAÖ�ÓÕß×Þ�àZõÕÞ�åÙÓÕÒèÚ�à � ÛZÒäåúÛ�ßÕÖÙô<ÏZÒèß}Ö�õ�Þ�ÝZÝZß}Ú0�]Þ�ã � � ÝZÝZß×Îx� � ê � ØAØZßÕÖÙõÕõ�åÙÚ�à/ÓúÞ�ÒäàZõ¯ÓÕÛZÖ�Îx� � ê
ãèÚoåæÞXÓ×ÒèÚ�à�Ú�á7ØNÞ]ÓúÞ�Ó×ÚsÐ!Ö'ÝZßÕÚ��oÒèØZÖÙØ¯ÓÕÚ&Þ�à/ë�Þ�ÝZÝZß}Ú���Ö�Ø�ßÕÖ�Þ�ØZõ �

^§ÛZÖ�à
Þ.Ó×ßÕÞ�àZõÕÞ�åÙÓÕÒèÚ�à'ßÕÖÙô<ÏZÒèß}Ö�õuÞ�ÝZÝAßÕÚ��]Þ�ãxîæÓÕÛZÖ,õ}Ó×Þ]Ó×Ö,Ú�áoÓ×ÛAÖ � ÝZÝZß}Ú���Þ]ã@�rÖÙç�ÒèõöÓ×ÖÙßqÒèõjåúÛZÖÙå>	�ÖÙØ �
�pá � ÝZÝZß
�rÖÙç<ÎoÓ×Þ]Ó×Öb4-4�{]� â�â�îeÓÕÛZÖ Ó×ßÕÞ�àZõ×Þ]åÙÓ×ÒäÚ�à�Òèõ1ßÕÖÙÓÕßÕÒäÖ�ØqîqÓÕÛZÖsÞ�ØZØZß}Ö�õ}õlÒäõDõ}ÓÕÚ�ßÕÖÙØ°Òèà � Ý û
ÝZß
�rÖÙç � ØZØAßÕÖ�õ}õ�î � ÝZÝAßy�yÖ�ç<ÎoÓ×Þ]Ó×Ö�ÓÕß×Þ�àAõÕÒäÓÕÒèÚ�àAõ
Ó×Ú¦��â f Üh� f ��Þ�àZØ¢Þ]à¢Þ�ÝZÝZß}Ú0�]Þ�ã�ßÕÖÙôoÏAÖ�õ}Ó&Òäõ
õÕÖÙà/Ó ÓÕÛZßÕÚ�ÏAç�Û�ê�Ö�Ñ��h�>à �

�pá � ÝZÝZß
�rÖÙç<ÎoÓúÞXÓ×Öc4-4 8�g'éÇ5lâ�Ü�Ú�ß%��â f Üh� f ��îqÚ�ß$ÒÔá � ÝZÝZß
�rÖÙç<ÎoÓ×Þ]Ó×Öc4-4 �râ � Üa`
Þ�àZØ�Ó×ÛZÖ�Þ��/�.ÏZõ � ØZØAßÕÖ�õ}õ�ØZÚoÖ�õlàZÚ�ÓlÑ-ÞXÓ×åúÛ � ÝZÝZß
�rÖÙç � ØZØAßÕÖ�õ}õ�î¡ÓÕÛZÖ�ÓÕß×Þ�àAõ×Þ�å4Ó×ÒèÚ�à3Òäõlß}ÖÙÓÕßÕÒèÖÙØ
� ÒäÓÕÛ�àZÚ&áòÏAß}Ó×ÛAÖ�ßrÞ�åÙÓÕÒèÚ�à

�pá � ÝZÝZß
�rÖÙç<ÎoÓúÞXÓ×Ö04-4®�râ � Üa` Þ�àZØSÓÕÛZÖ°Þ�ØZØZß}Ö�õ}õÕÖ�õ¯ØZÚaÑ�Þ]Ó×åúÛeîrÓÕÛZÖ�Ó×ßÕÞ�àZõ×Þ]åÙÓ×ÒäÚ�à^Òäõ
Þ�ãäãèÚ � ÖÙØSÓ×Úýå�Ú�Ñ&ÝZãèÖ4Ó×Ö��
ß}ÖæÞ�ØvØNÞ]Ó×Þ¢Òäõ�ÝZßÕÚ��oÒèØZÖÙØváòß}Ú�Ñ ÓÕÛZÖ3Îx� � ê ãäÚHå�Þ]Ó×ÒäÚ�àSõÕÝ!Ö�åÙÒäóNÖÙØ�Òäà

� ÝAÝZßúÎx� � ê � ØZØZß}Ö�õ}õ�î � ÛZÒèãäÖ � ßÕÒäÓÕÖ$ØNÞ]Ó×Þ&Òäõ�ÝZãñÞ�åÙÖ�Ø�Òèà�ê�ÖÙÑ��$Ü$Þ]Ó×Þ4�>à �

���@���(d A ¸N¿$¶¡Á�¹�ÇÉ±oÌ B
È'·'Ëe¸»ºö¼�·$Ê
�>à3Þ�ØZØZÒÔÓ×ÒèÚ�à�Ó×Ú�ßÕÖÙõÕÝ!Ú�àZØZÒäàZç¯ÓÕÚ~Ó×ß×Þ]àZõ×Þ�å4Ó×ÒäÚ�àZõ'Òèõ}õÕÏZÖÙØ�Ð/ë�Ó×ÛAÖ&õ
�7îjÓ×ÛAÖ�Þ4�#�z��Þ�ãèõ}Ú¯ß}Ö�õ}ÝEÚ�àAØZõ
Ó×ÚsõöÓúÞ]ÓÕÖ
Þ]å�å�ÖÙõÕõ}Ö�õ1ÒäõÕõ}ÏZÖ�ØhÞ�å�ß}Ú�õÕõ�Ó×ÛAÖ�é � �.ÏZõ Þ�àZØhÎ � ��ÏZõyÐ<ë�é�ÓÕßÕãuÞ�àAØ¯õ
�#�z� �

ù ÛZÖ�é � �.ÏZõ�ÒäõuÏZõÕÖÙØ Ð/ë é�ÓÕßÕã<Ó×ÚrÏZÝ!ØNÞ]Ó×Ö.Þ��#�z�b, õgõÕÛZÚ�ß}Ó�Ñ&Ö�õ}õ×Þ�ç�Ö�ß}Ö�å�ÖÙÒ*��Ö.ô<ÏZÖ�ÏAÖ ÝEÚ�Òèà/Ó×ÖÙßÕõ��

;Hï



Ó×ÛAÒèõ�ÒèàHáòÚ�ßÕÑ�Þ]Ó×ÒäÚ�à-Òäõ�àZÖ�ÖÙØZÖ�Ø�õÕÚsÓ×ÛNÞXÓ�Ó×ÛZÖlÞ��#�z�[å�Þ�à�ØZÖÙÓÕÖ�ßÕÑ&ÒèàAÖ$Òäá¡Þsç�Ò*��ÖÙà�ô<ÏZÖÙÏZÖ'Òèõ�ÖÙÑ�ÝAÓ>ë
� ÛZÖÙà�ÝEÚ�ãäãèÖÙØ � ù ÛZÖyÎ � �.ÏZõ�Òäõ¡ÏZõ}Ö�Ø�Ð/ë'Ó×ÛZÖ õ
�#�z�ýÓÕÚDßÕÖ�Þ�Ø Ú�ß � ßÕÒÔÓ×Ö�Þ��#�z�GõöÓúÞ]ÓÕÖ�Þ�õ7àZÖ�åÙÖ�õÕõÕÞ�ß}ë �

Ý�Ò�í ��)�� � 
���#

ù ÛZÖ�õ
�#�z�´Þ�àAØ¢Þ��#�z� Þ]ßÕÖ-ØAÖ�õÕÒäç�àZÖÙØ�Ó×Ú�Ú�ÐAõÕÖ�ß���Ö�Þ�àAØaßÕÖ�õ}ÝEÚ�àZõÕÖ-ÓÕÚ�å�Ú�Ñ�Ñ�Þ�àZØZõ
Òèõ}õÕÏZÖÙØaÚ�à
Ó×ÛAÖDõy�/�.ÏZõ�Ú�ß Þ��/�.ÏZõ.ßÕÖ�õ}ÝEÖÙåÙÓÕÒ*��ÖÙãäëS�ZÓ×ÛAÖ�õÕÖ1å�Ú�Ñ&Ñ-Þ]àZØZõ Þ]ßÕÖDÖÙàZå�ÚoØZÖ�Ø � ÒÔÓ×ÛZÒäà-Ó×ÛAÖ$Þ�ØZØZß}Ö�õ}õ Ú�á
Þ-ÐZÏAõDÓ×ß×Þ]àZõ}áòÖÙß � �>à�Ú�ß}ØZÖ�ß1ÓÕÚ~åæÞ�ß}ß}ë�Ú�ÏAÓ Ó×ÛZÖÙõÕÖ�å�Ú�Ñ�Ñ�Þ�àZØZõÙîEÓÕÛZÖB�#�z�rõ$Ñ ÏZõ}ÓDÒèà/Ó×ÖÙß×Þ�å4Ó � ÒäÓÕÛ
Ú�ÓÕÛZÖ�ß f â�Î~å�Ú�Ñ&Ý!Ú�àZÖ�à/ÓÕõ��ZÓ×ÛAÖlÒäà/Ó×Ö�ßöá¤Þ�å�Ö'ç�ß}Ú�ÏZÝZõyØZÖÙõÕåÙßÕÒèÐ!Ö�Ø¯ÛZÖÙßÕÖlÞ�ãèãäÚ � ÓÕÛNÞ]ÓrÒèà/ÓÕÖ�ß×Þ]åÙÓ×ÒäÚ�à �

;�ì



D Ê º~Ë HKJ ¶ e

M 
 Í�� Í0f Ë ¼]J f J�FIHÉºÈH ± EGF

ù ÛZÒäõ åúÛNÞ]ÝAÓ×ÖÙßDØZÖ�õ}å�ß}ÒèÐ!Ö�õ ÓÕÛZÖ'áòÏZàZåÙÓÕÒèÚ�àZÞ�ãèÒÔÓ>ë~Ú�á�ÓÕÛZÖ
õ
�#�z� � {¡ÒäßÕõ}Ó�î!Þ�àhÚ���ÖÙß¸�oÒèÖ � Ú�á¡ÓÕÛZÖ�õ
�#�z�
Òèõ.ç�Ò*��Ö�àqîHØZÖ�õ}å�ßÕÒäÐZÒèàAç Ó×ÛZÖ'Þ�õ}õÕÒäç�àZÑ&Ö�à/Ó Ú�áuáòÏZàAåÙÓ×ÒäÚ�àNÞ�ãäÒäÓ>ë�ÓÕÚ Ó×ÛZÖh�]Þ�ß}ÒèÚ�ÏZõ�õÕÏZÐAÑ�ÚoØZÏZãäÖ�õ � ÒÔÓ×ÛZÒäà
Ó×ÛAÖ&õ
�#�z��Þ�àZØ�Ó×ÛAÖ�Òèà/Ó×ÖÙß×Þ�å4Ó×ÒèÚ�à�ÐEÖ4Ó � ÖÙÖ�à�ÓÕÛZÖ�õ}Ö&õ}ÏZÐZÑ&ÚHØAÏZãèÖÙõ � ù ÛZÖsõ}ÏZÐZÑ&ÚHØZÏAãèÖ�õ'Þ]ßÕÖ Ó×ÛAÖ�à
ØZÖÙõÕå�ß}ÒèÐ!Ö�Ø�Òäà ØZÖÙÓ×Þ�ÒèãUî]ÒäàZå�ãäÏZØZÒäàZç1Þ]ãèã/óNàZÒÔÓ×Ö.õöÓúÞ]ÓÕÖ Ñ�Þ�åúÛZÒèàAÖ�õ7Àt{,ÎZê�õyÁ4î/ß}Ö�ç�Òäõ}Ó×ÖÙßÕõ¡Þ�àZØ ãäÚ�ç�Òèå�ÏZõ}Ö�Ø
Ó×ÚsÝZß}Ú��HÒäØZÖ$Ó×ÛZÖ'ß}Ö�ô<ÏZÒèß}Ö�Ø�áòÏZàZå4Ó×ÒèÚ�àNÞ�ãèÒÔÓ>ë �

í2Ò�Ñ ð�ñ��l��ñ����h$

ù ÛZÖ õ
�#�z��Òäõ ÐZß}Ú�	�ÖÙà°Òèà/Ó×Ú&Ó×ÛZß}Ö�Ö ØZÒäõ}ÓÕÒèàZå4Ó1õ}ÏZÐZÑ&ÚHØZÏAãèÖ�õ�� Ó×ÛZÖ�õy�#�z�½��ÏZõh�>à/Ó×ÖÙß}á¤Þ�åÙÖ�îeÚ�ß1õy���>�
Ó×ÛAÖ õ
�#�z�¿�DÏZÖÙÏZÖ�©�Î<ÓúÞ]ÓÕÖ�îAÚ�ß�õy�lÎS�HÞ]àZØ�ÓÕÛZÖ1õ
�#�z��é�ÓÕßÕãS�>à/Ó×Ö�ßöá¤Þ�å�Ö]îAÚ�ß�õ×é#� � {¡Òäç�ÏZß}Ö C û ïrõÕÛZÚ � õ
Ó×ÛAÖ�õÕÖlõÕÏAÐZÑ�ÚoØZÏZãäÖ�õyÞ�àAØ¯ÓÕÛZÖ'ÝZßÕÒäÑ-Þ�ßöë-Òäà/Ó×Ö�ßöá¤Þ�å�ÖÙõyÚ�á¡Ö�Þ�åúÛ �

gDàZÖláòÏAß}Ó×ÛAÖ�ßyç�Ö�àAÖ�ß×Þ]ãjå�Ú�Ñ&Ñ�ÖÙà/Ó Ð!ÖæÞ]ßÕõyÑ�ÖÙà/Ó×ÒèÚ�àZÒèàZçx��Þ�ãèãqõ}Òèç�àZÞ�ãèõ ãäÖæÞ�ØAÒèàZçsÒèà/ÓÕÚ&Ú�ßrÚ�ÏAÓyÚ�á
Ó×ÛAÖ1õy���z�¦Þ�ß}Ö1ãèÞ]Ó×åúÛZÖÙØ � ArÖ�àZåÙÖ�îAÒäàZÝZÏAÓ�õÕÒäç�àNÞ�ãäõ�Þ�ßÕÖ�Ú}ßÕÖÙå�ÖÙÒ*��ÖÙØ Û Ú�àAÖ å4ëHåÙãèÖ1Þ]á Ó×ÖÙß�ÓÕÛZÖÙë�Þ�ÝZÝ!ÖæÞ]ß
Ú�à&Ó×ÛZÖrÝEÚ�ß}ÓæîHÞ�àZØ�Ú�ÏAÓÕÝZÏAÓ�õÕÒèç�àNÞ�ãèõ�Þ]ßÕÖ�ÚÕÞ�õÕõ}Ö�ßöÓ×Ö�Ø Û Ú�àZÖ åÙëoå�ãäÖ Ð!ÖÙáòÚ�ß}ÖrÓÕÛZÖÙë�Þ�ß}Ö1Þ]åÙÓ×ÏZÞ�ãèãÔë�õÕÖÙÖ�à
Ð/ë�Ó×ÛAÖlÚ]Ó×ÛZÖÙßrÖÙàZØ¯Ú�á¡ÓÕÛZÖ'å�Ú�àZàAÖ�åÙÓÕÒèÚ�à �

?g������� À È ø ²´¼ + Èlµö¶ih[¶¡ÊNËjÁEº}³D¸»ºö¼�·$Ê
ù ÛZÖ
õy�#� õ}ÏZÐZÑ&ÚHØAÏZãèÖ'ÒèõrßÕÖÙõÕÝ!Ú�àZõ}ÒèÐZãäÖ'áòÚ�ß Òäà<ÓÕÖ�ßÕÞ�åÙÓÕÒèàZç � ÒäÓÕÛ�ÓÕÛZÖ
õ
�/�.ÏZõ��EÒäÓ Þ�õ}õÕÖ�ßöÓ×õrÓ×ÛZÖlå�Ú�à û
Ó×ß}Ú�ãuõÕÒäç�àNÞ�ãäõrÓÕÚ-ßÕÖÙõÕÝ!Ú�àZØ�ÓÕÚ�Þ�õ
�/�.ÏZõ1ÓÕß×Þ�àZõÕÞ�åÙÓÕÒèÚ�à�Þ�õ õ}ÝEÖÙå�ÒÔóNÖ�Ø�Ð/ë¯Ó×ÛZÖ(k���á ÐZÏZõ1ÝAßÕÚ�ÓÕÚHåÙÚ�ãxî

; C



sPBus

Interface

sSRAM

Interface

JBus

Interface

Ctrl State

Interface

aBIU

Interface

sBI

sCI

sQS

{7Òèç�ÏZß}Ö C û ï��,õy�#�z��g���ÖÙß¸�oÒèÖ �
å�ÚoÚ�ß}ØZÒèàNÞXÓ×Ö�õ'Ó×ÛAÖ�Ó×ÒäÑ�ÒäàZç¯Ú�á�Ö���Ö�à/Ó×õ � ÒÔÓ×ÛZÒäà3ÓÕÛZÖ-õ
�#�z�
î7Þ�àZØ�åÙÚ�à/Ó×ß}Ú�ãèõlÓ×ÛZÖ�õúÎx� � ê � �pÓ ÛNÞ]õ
å�Ú�Ñ�ÝZãäÖÙÓÕÖ�åÙÚ�à/Ó×ßÕÚ�ãHÚ�áAÓ×ÛZÖ õ
�/�.ÏZõ]�>à/Ó×ÖÙß}á¤Þ�åÙÖ%À¤õ}Ö�ÖyÎoÖ�åÙÓÕÒèÚ�à ì � ï � ï�ÁgÞ�àAØ õúÎx� � ê��>à/ÓÕÖ�ß}á¤Þ]å�Ö%ÀUÎHÖ�å û
Ó×ÒäÚ�à�ì � ï � ï�Á1�»ÒäÓyÒäõ Þ]ãèõÕÚsß}Ö�õÕÝ!Ú�àZõ}ÒèÐZãäÖláòÚ�ßrØAÖ�å�ÚoØZÒäàZç-Þ]àZØ¯áòÚ�ß � Þ�ßÕØZÒäàZç=�>Ñ�Ñ&Ö�ØZÒèÞ]Ó×Ölé.Ú�Ñ�Ñ�Þ�àZØZõ
ÀxÎoÖ�åÙÓÕÒèÚ�à�ì � ï � ì�Á�Ó×ÚsÓ×ÛAÖ
Þ4�#�z��Ú�ßré�Ó×ß}ãjÑ�ÚoØZÏZãäÖ�õ �
ù ÛZÖsõ>�'ÎhõÕÏAÐZÑ�ÚoØZÏZãäÖ Òèõ1ßÕÖ�õ}ÝEÚ�àZõÕÒäÐZãèÖ�áòÚ�ßDÑ-Þ]Òèà/ÓúÞ�ÒäàZÒèàAç-Þ�àAØ�Ñ-Þ�àAÒèÝZÏZãèÞ]Ó×ÒäàZçsÓ×ÛZÖ�õ
�#�z�c, õ

ô<ÏZÖ�ÏAÖ�Ý!Ú�Òäà<ÓÕÖ�ß}õ�î1õöëoõ}Ó×ÖÙÑ ßÕÖÙç�ÒèõöÓ×Ö�ß}õ�Þ�àZØ§Ú�ÓÕÛZÖ�ß~ç�ãäÚ�ÐNÞ�ãrõ}Ó×Þ]Ó×Ö��
ÒÔÓ~Þ�ãäõÕÚaÏZõ}Ö�õ�Ó×ÛZÒäõ�õ}Ó×Þ]Ó×Ö�ÓÕÚ
ç�ÖÙàZÖ�ßÕÞ]Ó×Ö�Ó×ÛAÖsÞ�ÝZÝZß}Ú�ÝZßÕÒèÞ]Ó×Ö�õúÎx� � ê Þ�ØZØZß}Ö�õ}õ'áòÚ�ß$ÖæÞ�åúÛ°Ó×ßÕÞ�àZõ×Þ]åÙÓ×ÒäÚ�à � �pÓ'Ú�ÝEÖÙß×Þ]ÓÕÖ�õDÓÕÛZÖ�é�Ó×ßÕã
ÎoÓ×Þ]Ó×Öj�>à<ÓÕÖ�ßöá¤Þ�å�Ö�ÀxÎHÖÙåÙÓ×ÒäÚ�à�ì � ï � ï0Á�Þ�àZØ~Þ����z��ÎoÓ×Þ]Ó×Öj�>à/Ó×Ö�ßöá¤Þ�å�ÖBÀxÎHÖÙåÙÓ×ÒäÚ�à~ì � ï � ï0Á�Þ�õ � Ö�ãäãeÞ]õ�Ó×ÛAÖ
� þZâ,Ñ&ÝAÓ>ë~õöÓúÞ]ÓÕÏZõ ÐAÏZõ �

ù ÛZÖDõ×é#��õ}ÏZÐZÑ&ÚHØAÏZãèÖrÒèõ�ßÕÖÙõÕÝ!Ú�àZõÕÒäÐZãèÖráòÚ�ß�Ó×ÛZÖ Ú�ÝEÖÙß×Þ]ÓÕÒèÚ�à&Ú�áqÓÕÛZÖ ¾ �.ÏAõ�îHÓÕÛZÖ1Òäà/Ó×Ö�ß}àNÞ�ã»ØNÞ]Ó×Þ
ÐZÏZõ'Ð/ë � ÛZÒäåúÛ�ÓÕÛZÖ�õy���z��å�Þ�à°ßÕÖÙôoÏAÖ�õ}Ó�Þ�åÙå�Ö�õ}õlÓÕÚ¯Þ/Îx� � ê�Þ�àZØ°õúÎ�� � ê ØNÞXÓúÞ � ù ÛAÖ ¾ ��ÏZõ
�>à/Ó×ÖÙß}á¤Þ�åÙÖ�ÀUÎHÖ�å4Ó×ÒèÚ�àhì � ï � ï0Á.Òäõ�ÏZõÕÖÙØ�Ó×ÚsÛNÞ]àZØZãèÖDÓÕÛZÖ�õ}Ö
ß}Ö�ô<ÏZÖÙõ}Ó×õ �

?g�����(� ±H·�¸Z¶¡ÁE·'¹�µhÀ º}Æ�·$¹�µ}Ê

ù ÛZÖÙßÕÖsÞ�ß}Ö�õÕÖ1��ÖÙß×Þ�ã�õ}Òèç�àZÞ�ãèõ Òèà/Ó×ÖÙßÕàNÞ�ãuÓ×Ú�Ó×ÛZÖ õ
�#�z� � ÛZÒäåúÛ°Þ�ßÕÖ
ÏZõÕÖÙØ°ÓÕÚ�å�ÚoÚ�ß}ØZÒèàNÞXÓ×Ö Þ]åÙÓ×Ò��oÒäÓ>ë
Ð!ÖÙÓ � Ö�Ö�à�Ó×ÛZÖ'õÕÏAÐZÑ�ÚoØZÏZãäÖ�õ �

ù ÛZÖ~õy���
ç�ÖÙàZÖ�ßÕÞ]Ó×ÖÙõ õÕÖ1��ÖÙß×Þ�ã�Òäà<ÓÕÖ�ß}àNÞ�ã.õ
�/�.ÏZõ�õÕÒäç�àNÞ�ãäõ��sõy�/�.ÏAõ � ØAØZßÕÖÙõÕõ
�úî�õ
����ÏZõ ù ß×Þ�àAõ û
;�i



ÎHÒèç�àZÞ�ã f Þ]Ñ�Ö ÎoÒ.Ð�Ö ÎHÚ�ÏZß}å�Ö ÜDÖ�õ}ÓÕÒèàNÞXÓ×ÒèÚ�à é.Ú�Ñ&Ñ�ÖÙà<ÓÕõ
õy�/�.ÏZõ � ØZØAßÕÖ�õ}õ
� C ì]Ð õy��� õ>�'ÎEîNõúé#� ù ß×Þ�àZõöáòÖ�ß � ØAØZßÕÖÙõÕõõy�/�.ÏAõ ù ß×Þ�àZõöáòÖ�ß×ÎHÒ.ÐÙÖ�� C Ð õy��� õ>�'ÎEîNõúé#� ù ßÕÞ�àZõöáòÖ�ß ÎHÒ.ÐÙÖ

õy�/�.ÏZõ ù ßÕÞ�àZõöáòÖ�ßúÎ<ÓúÞ�ßöÓy� ïæÐ õy��� õ>�'ÎEîNõúé#� ù ßÕÞ�àZõöáòÖ�ß1ÎoÓúÞ�ßöÓ
õ
����ÏZõ � ØZØZßÕÖÙõÕõ
�rÖ4Ó×ß}ë6� ïæÐ õy��� õ>�'ÎEîNõúé#� ù ß×Þ]àZõ}áòÖÙß��yÖÙÓÕß}ë
õy�/�.ÏZõ ù ßÕÞ�àZõ}áòÖÙß � å>	6� ïæÐ õy��� õ>�'ÎEîNõúé#� ù ß×Þ]àZõ}áòÖÙß Ü$ÞXÓúÞsÜDÚ�àZÖ

� ØZØZß}Ö�õÕõ
�rÖ�Þ�Ø ïæÐ õy��� õ>�'ÎEîNõúé#� ù ßÕÞ�àZõöáòÖ�ßH4|^3ßÕÒäÓÕÖ
� ØZØZß}Ö�õ}õ¸^3ßÕÒäÓÕÖ ïæÐ õy��� õ>�'ÎEîNõúé#� ù ßÕÞ�àZõöáòÖ�ßH4Õ�yÖæÞ�Ø
� ØZØZß}Ö�õÕõ×é.Ú�àAóNß}Ñ ïæÐ õy��� õ>�'ÎEîNõúé#� ù ß×Þ]àZõ}áòÖÙß � ØZØZß}Ö�õÕõ1ÜDÚ�àZÖÜ$Þ]Ó×Þ/ê�Ú�ÓÕÒèÚ�à��yÖ�ô ïæÐ õy��� õúé#� Ü$ÞXÓúÞ/ê�Ú]Ó×ÒèÚ�à��rÖÙô<ÏZÖ�õöÓ
Îx� � ê � ØAØZßÕÖÙõÕõ ïVì]Ð õ>�'Î õy���úî!õ×é#� õ×Îx� � ê � ØZØZß}Ö�õ}õé.Ú�Ñ&Ý!Ú�õÕÖ��rÖÙô ïæÐ õ>�'Î õúé#� é.Ú�Ñ�Ý!Ú�õ}Ö%�rÖÙôoÏAÖ�õ}Ó
ê�ÖÙÑ��%gDÏAÓ>�4�rÖÙô ïæÐ õ>�'Î õúé#� ê�ÖÙÑ��%gDÏAÓy��é.Ú�Ñ�Ý!Ú�õÕÖ
ê�ÖÙÑ��%gDÏAÓæï+�rÖÙô ïæÐ õ>�'Î õúé#� ê�ÖÙÑ��%gDÏAÓ�ï�é.Ú�Ñ�Ý!Ú�õÕÖ

åÙãèõy�yÖ�ô ïæÐ õ>�'Î õúé#� åÙã Îx� � êG� Ý!ØNÞ]ÓÕÖlé.Ú�Ñ�Ý!Ú�õ}Ö
õ>�'Îx�yÖÙÓÕß}ë ïæÐ õ>�'Î õy�#� �yÖÙÓÕß}ë2�yÖ�ô<ÏZÒäßÕÖÙØ

é.Ú�Ñ&ÝEÚ�õ}Ö � ��Þ]Òèã ïæÐ õúé#� õy�lÎ é.Ú�Ñ&Ý!Ú�õÕÖ � �]Þ�ÒäãñÞ�ÐAãèÖÜ$Þ]ÓúÞ/ê¯Ú�Ó×ÒäÚ�à � �]Þ�Òäã ïæÐ õúé#� õy�#� Ü$Þ]Ó×Þ/ê�Ú�ÓÕÒèÚ�à � ��Þ]ÒèãñÞ]ÐZãèÖÜ$ÞXÓúÞ/ê�Ú]Ó×ÒèÚ�àNÜDÚ�àZÖ ïæÐ õúé#� õy�#� Ü$ÞXÓúÞ/ê�Ú]Ó×ÒèÚ�à~ÜDÚ�àZÖ

ù Þ]ÐZãèÖ C � ï��,õ
�#�z�}�>à<ÓÕÖ�ß}àNÞ�ã7ÎHÒèç�àNÞ�ãèõ

áòÖ�ß×ÎHÒ.ÐÙÖ��úî�õy�/�.ÏZõ ù ßÕÞ�àZõöáòÖ�ßúÎ<ÓúÞ�ßöÓy�úî õ
����ÏZõ � ØZØZßÕÖÙõÕõ
�rÖ4Ó×ß}ë6�-Þ�àZØ^õ
����ÏZõ ù ß×Þ�àAõ}áòÖ�ß � å>	Æ� � ù ÛZÖÙõÕÖ
õÕÒäç�àNÞ�ãäõ.Þ]ßÕÖ1ØAÒèßÕÖÙåÙÓÕãäë&ãñÞ]ÓÕåúÛZÖ�Ø�áòßÕÚ�ÑÍÓ×ÛAÖDå�Ú�ß}ßÕÖÙõÕÝ!Ú�àZØZÒäàZç õÕÒäç�àNÞ�ãäõ�ØAÖ�õÕåÙßÕÒäÐEÖÙØ~Òèà~ÎoÖ�åÙÓÕÒèÚ�à~ì � ï � ï �
ù ÛZÖ � ØZØZß}Ö�õ}õy�yÖæÞ�Ø�Þ�àZØ � ØZØAßÕÖ�õ}õ¸^3ßÕÒÔÓ×Ö�õ}Òèç�àZÞ�ãèõrÒèàZØAÒèåæÞXÓ×Ö$Ó×ÛZÖ
ßÕÖÙõÕÏZãÔÓ×õ1Ú]á¡Ó×ÛAÖ
Ó×ßÕÞ�àZõöáòÖ�ß Ó>ëoÝ!Ö
ØZÖÙå�ÚoØZÒèàZçx� � ØZØZß}Ö�õ}õúé.Ú�àAóZßÕÑ�ÒèàZØAÒèåæÞXÓ×Ö�õ7Ó×ÛNÞ]Ó¡Ó×ÛZÖ�Ñ&Ú�õ}Ó�ß}Ö�åÙÖ�à/Ó�Þ�ØZØZß}Ö�õÕõ�ÛNÞ]õ,ÐEÖÙÖ�àså�Ú�Ñ&ÝZãäÖÙÓ×ÖÙØ
� ÒäÓÕÛZÚ�ÏAÓ�ß}ÖÙÓÕß}ë�îHÞ�ãäãèÚ � ÒèàZç1õ>�'Î&Þ]àZØ�õ×é#�¡Ó×Ú'ÝZß}ÚHåÙÖ�ÖÙØ � ÒÔÓ×Û&ÒèßÕß}Ö���Ö�ßÕõ}ÒèÐZãäÖ�õ}Ó×Þ]Ó×ÖyåúÛNÞ�àAç�Ö�õ � Ü$Þ]ÓúÞ û
ê�Ú�ÓÕÒèÚ�à'�rÖÙô-ÒèàAØZÒèå�Þ]Ó×ÖÙõ.Ó×ÛNÞXÓ�Ó×ÛZÖ$åÙÏZßÕß}Ö�à/Ó Þ�ØZØZß}Ö�õÕõyÒäõyÞ�à�Þ/Îx� � ê Þ�å�åÙÖ�õ}õ Þ]àZØ~Ó×Û<ÏZõyßÕÖÙôoÏAÒèßÕÖÙõ
Ó×ÛZÞ]Óyõúé#� õ}Ö�àZØhÞsÜ$Þ]ÓúÞ/ê¯Ú�Ó×ÒäÚ�à~å�Ú�Ñ&Ñ�Þ�àZØ~Ú�à�Ó×ÛZÖ ¾ �.ÏAõ ÞXÓ�Ó×ÛZÖlÞ�ÝZÝAßÕÚ�ÝZß}ÒñÞ]ÓÕÖDÓ×ÒäÑ�Ö �

� ÝAßÕÒèÑ�Þ�ßöëDáòÏZàZå4Ó×ÒèÚ�à
Ú�áZõ>�'ÎlÒäõuÓÕÛZÖ.ç�Ö�àZÖÙß×Þ]ÓÕÒèÚ�àlÚ�á»Î�� � ê � ØZØAßÕÖ�õ}õ�î�ÓÕÛZÖ.õ×Îx� � ê Þ�ØZØAßÕÖ�õ}õ
å�Ú�ßÕßÕÖÙõÕÝ!Ú�àZØZÒäàZçhÓÕÚhÓ×ÛZÖ�å�ÏZß}ßÕÖÙà<Ó õy�/�.ÏZõ � ØZØZß}Ö�õ}õ
�(�]Þ�ãäÏZÖ � é.Ú�Ñ&ÝEÚ�õ}Ö+�yÖ�ô»î�ê�ÖÙÑ��%gDÏAÓ>�4�rÖÙô!î
ê�ÖÙÑ��%gDÏAÓæï+�rÖÙôhÞ�àAØ�åÙãèõ
�rÖÙôhÞ�ß}Ö�ÏZõÕÖÙØ�Ó×Ú~ßÕÖÙô<ÏZÖ�õöÓlÓÕÛZÖ õ}ÝEÖÙå�ÒäóZÖ�Ø3é.Ú�Ñ&ÝEÚ�õ}Ö å�Ú�Ñ�Ñ�Þ�àZØhÓÕÚ
õúé#� � õy�'Îx�rÖ4Ó×ßöë�ÒèàAØZÒèå�Þ]Ó×ÖÙõ$Þ�ßÕÖÙõÕÚ�ÏZß}å�Öså�Ú�àx�NÒèå4Ó � ÒäÓÕÛZÒèà�õy�'ÎEîjÞ�àZØ°å�Þ�ÏZõÕÖÙõ$Ó×ÛZÖ�õ
�#�rÓÕÚ~ßÕÖ4Ó×ß}ë
Ó×ÛAÖlåÙÏZßÕß}Ö�à/Ó1Þ�ØZØZß}Ö�õÕõyÓ×ßÕÞ�àZõöáòÖ�ß �

õúé#�sç�ÖÙàZÖ�ßÕÞ]Ó×ÖÙõ~é.Ú�Ñ&ÝEÚ�õÕÖ � �]Þ�ÒèãyÞ�àAØSÜ$Þ]ÓúÞ�ê�Ú�Ó×ÒäÚ�à � ��Þ]Òèãxî � ÛAÒèåúÛ^ÒäàZØZÒèå�Þ]Ó×Ö~ÓÕÛZÖhåÙÏZßÕß}Ö�à/Ó
õ}Ó×Þ]Ó×ÏAõ�Ú�á�Ó×ÛZÖ�é.Ú�Ñ�Ý!Ú�õ}Ö-Þ�àAØ�Ü$Þ]Ó×Þ/ê�Ú�ÓÕÒèÚ�à°ÐZÏx�EÖ�ß}õ � �pÓ�Þ�ãèõ}Ú�ß}Ö�ãñÞæëoõ
Ü$Þ]ÓúÞ/ê¯Ú�Ó×ÒäÚ�àNÜDÚ�àZÖ ÓÕÚ

;�;



Ó×ÛAÖlõ
�#�.õ}Ú&ÓÕÛNÞ]Ó�ÓÕß×Þ�àZõöáòÖ�ß}õ � Þ�ÒäÓÕÒèàZç áòÚ�ßyÞ&Ü$ÞXÓúÞ/ê�Ú]Ó×ÒèÚ�à~å�Ú�Ñ&Ñ-Þ]àZØ~Ñ-Þæë~ÝAßÕÚoå�Ö�ÖÙØ �

í2Ò�Ý +�( �*�,� �����
� �
	-��
������-	

ù ÛZÖ
õy�#� õ}ÏZÐZÑ&ÚHØAÏZãèÖ]î»Þ�õ ØAÖ�õÕåÙßÕÒäÐEÖÙØ�Þ�Ð!Ú���Ö�î!Òèõyß}Ö�õÕÝ!Ú�àZõ}ÒèÐZãäÖláòÚ�ßrÚ�ÐZõÕÖÙß¸�oÒèàZç�Þ�àZØ�ßÕÖÙõÕÝ!Ú�àZØZÒäàZç
Ó×Ú&Ó×ßÕÞ�àZõ×Þ]åÙÓ×ÒäÚ�àZõyÚ�à¯Ó×ÛZÖlõy�/�.ÏZõ � �>àhØZÚ�ÒäàZç&õÕÚZî!ÒäÓrÑ ÏZõöÓ1åÙÚ�àAáòÚ�ß}Ñ Ó×Ú&Ó×ÛZÖck���á ÐZÏZõrÝZß}Ú�Ó×Úoå�Ú�ã
× ïVì Ù.Þ�àZØ�Ñ&Ö�Ö4Ó
ÓÕÛZÖ�ßÕÖÙô<ÏZÒèß}Ö�Ñ&Ö�à/Ó×õ
Ú�á�Ó×ÛZÖ�ê¨��é1ï��@;hÑ&Ö�Ñ&Ú�ß}ë°åÙÚ�à/Ó×ß}Ú�ãèãäÖ�ß9× ï�ï�Ù � ù ÛZÖ-óZàZÒäÓÕÖ
õ}Ó×Þ]Ó×Ö�Ñ-Þ]åúÛZÒèàZÖ¯Þ�àAØSÞ�õÕõ}ÚHåÙÒñÞ]ÓÕÖ�ØGãèÚ�ç�Òäå � ÛZÒèåúÛÉç�Ö�àZÖÙß×Þ]ÓÕÖ�ÓÕÛZÖhõ
����ÏZõ~Þ�àZØGõúÎx� � ê õÕÒèç�àNÞ�ãèõ
å�Ú�Ñ�Ý!Ú�õÕÖDÓÕÛZÖ'ÐZÏZã*	�Ú�ágÓ×ÛZÒäõ�ãèÚ�ç�Òäå �

?g�@����� Ç^È$ÊS±H·�¸Z¶¡Á!¾Ù¹�Ëj¶iBhº}·'ºL¸N¶ Ày¸Z¹�¸Z¶ij ¹.Ë!¿'ºÕ·$¶

ù ÛZÖDõ
�/�.ÏZõ Òäõ.Þ�k4��á�õ}ÝZãèÒÔÓ�ÝZÛNÞ�õ}ÖDÐZÏZõÙî � ÒäÓÕÛ~Þ�ØZØAßÕÖ�õ}õ�Þ�àZØ-ØNÞ]ÓúÞlÝZÛNÞ�õ}Ö�õ Ú]áuÞ�ç�Ò���Ö�à�Ó×ß×Þ]àZõ}áòÖÙß
Úoå�å�ÏAßÕßÕÒäàZç-õ}Ö�ÝNÞ]ß×Þ]ÓÕÖ�ãäë�Þ�àAØhç�Ú���ÖÙßÕàZÖÙØ°Ð<ë¯ØZÒ��eÖÙßÕÖÙà<Ó1õÕÒäç�àNÞ�ãäõ � ù ÛZÖ�Ó � Ú�ÝZÛZÞ�õÕÖÙõDåæÞ�àhÚ0��Ö�ß}ãñÞ�Ýqî
Ú�ß ÓÕÛZÖ'ØNÞ]ÓúÞ�ÝZÛZÞ�õÕÖlåæÞ�à¯Úoå�å�ÏAß ÞXá Ó×Ö�ß ÓÕÛZÖ'å�Ú�ß}ßÕÖÙõÕÝ!Ú�àZØZÒäàZç&Þ�ØZØZß}Ö�õÕõrÝZÛNÞ]õÕÖlÛNÞ�õyå�Ú�Ñ&ÝZãäÖÙÓ×ÖÙØ �

ù ÛZÖ1ê¨��é1ï��@;lß}Ö�õöÓ×ßÕÒäåÙÓÕõ�ÓÕÛZÖyÝZÒèÝ!Ö�ãäÒèàZÒäàZçDÚ�áqÞ�ØZØZß}Ö�õ}õ.Þ�àAØ�ØNÞXÓúÞ$ÝZÛNÞ�õ}Ö�õ � �>à&ÝZß}ÒèàZåÙÒèÝZãäÖ�î�Ó×ÛAÖ
k���á�ÐZÏZõDÝAãñÞ�åÙÖ�õ1àAÚ�ßÕÖÙõ}Ó×ß}Òèå4Ó×ÒèÚ�àhÚ�à�ÓÕÛZÒèõrÝZÒèÝ!Ö�ãäÒèàZÒäàZç'�!Þ�à/ë�àoÏAÑ ÐEÖÙß1Ú�á�Þ]ØZØZßÕÖÙõÕõ$ÝZÛZÞ�õÕÖÙõDÑ-Þæë
å�Ú�Ñ�ÝZãäÖÙÓÕÖ � ÛZÒèãäÖ$Þ�õÕÒäàZç�ãèÖ1ØNÞ]ÓúÞ�ÝZÛZÞ�õÕÖ'Òèõ.Òèà�ÝZßÕÚ�ç�ßÕÖÙõÕõ�Ú�ß�Ý!Ö�àZØAÒèàZçZî � ÒäÓ×Û~ÓÕÛZÖ$å�Ú�ß}ßÕÖÙõÕÝ!Ú�àZØZÒäàZç
ØNÞ]Ó×Þ�ÝZÛZÞ�õÕÖÙõ � Þ]ÒäÓ×ÒäàZç¯Òèà�Ú�ßÕØZÖÙß
áòÚ�ßlÐZÏZõ�Þ+��Þ]ÒèãñÞ]ÐZÒèãäÒäÓ>ë � ù ÛZÖ�ê¨��é1ï��@;�åÙÚ�à/Ó×ßÕÚ�ãèãèÖÙß'ØZÚHÖÙõ�àZÚ]Ó
Þ�ãäãèÚ � õÕÏAåúÛ~ÝZÒèÝ!Ö�ãäÒèàZÒäàZçZî/ÛZÚ � Ö���ÖÙß��»ÒäÓ�ØZÚoÖ�õ àAÚ�Ó�Þ�ãäãèÚ � Þ�à/ë-Þ�ØZØZß}Ö�õ}õ ÝZÛNÞ�õ}ÖDÓ×Ú åÙÚ�Ñ&ÝZãèÖ4Ó×ÖrÏZà/Ó×Òèã
Ó×ÛAÖlÝAßÕÖ�åÙÖ�ØZÒäàZç&ØNÞ]ÓúÞ�ÝZÛZÞ�õÕÖlÒèõ�åÙÚ�Ñ�ÝAãèÖÙÓÕÖ�Ø �

ù ÛZÖrÝZÒèÝ!Ö�ãäÒèàZÒäàZç$ßÕÖÙõ}Ó×ß}Òèå4Ó×ÒèÚ�à&Ú]áEÓÕÛZÖDê3��é1ï+�@;
Þ�àAØ&ÓÕÛZÖ õöÓúÞ�àAØNÞ�ßÕØ9k���ávÐZÏAõ�ÝZß}Ú�Ó×Úoå�Ú�ãNÝZßÕÚ û
�oÒèØZÖ
Ó×ÛZÖ Ñ&Ú�ÓÕÒ*�]Þ]Ó×ÒäÚ�à�áòÚ�ß ÓÕÛZÖ�ÝZßÕÒäÑ-Þ]ß}ë�õy���róNàAÒäÓ×Ö�õ}ÓúÞXÓ×Ö Ñ�Þ�åúÛZÒäàZÖ�îeÞ�õDØZÖÙÑ�Ú�àAõ}Ó×ßÕÞ]Ó×ÖÙØ°Òèà�Òäà
{¡Òäç�ÏZßÕÖ C û ì � ù ÛAÒèõ$Òèõ Ö�õ}õÕÖ�à/ÓÕÒñÞ�ãäãäëhÞ-Ó � Ú û ØZÒèÑ&Ö�àAõÕÒèÚ�àNÞ�ãX{,ÎZê��jÞ-ÓÕß×Þ�àAõÕÒäÓÕÒèÚ�à�Þ�ãèÚ�àAç-Ó×ÛZÖc��Ö�ßöÓ×Ò û
åæÞ]ã¡ØZÒäßÕÖ�å4Ó×ÒäÚ�à�ÒèàAØZÒèå�Þ]Ó×ÖÙõ$Þ�à�Þ�ØAØZßÕÖÙõÕõ'ÝZÛNÞ�õ}Ö�åúÛNÞ�àZç�Ö�î � ÛZÒäãèÖ Þ-ÓÕß×Þ�àAõÕÒäÓÕÒèÚ�à�ÒèàhÓÕÛZÖ�ÛZÚ�ß}Ò.ÐÙÚ�à/ÓúÞ�ã
ØZÒäßÕÖ�å4Ó×ÒäÚ�à~ÒèàZØAÒèåæÞXÓ×Ö�õ Þ ØNÞ]ÓúÞ ÝAÛNÞ�õÕÖ'Ö1��Ö�à/Ó � ù ÛZÖ'Ö1��Ö�à/ÓÕõ � ÛZÒäåúÛ�ÚHåÙå�ÏZßyÞ]Ó ÖæÞ�åúÛ�õ}Ó×Þ]Ó×Ö]î»Þ�õ � Ö�ãèã
Þ�õ�Ó×ÛAÖlåÙÚ�àZØZÒÔÓ×ÒäÚ�àZõ.áòÚ�ß ÓÕÛZÖ'ÝEÚ�õÕõÕÒäÐZãèÖDÓÕß×Þ�àAõÕÒäÓÕÒèÚ�àAõ áòßÕÚ�Ñ ÖæÞ�åúÛ�õ}ÓúÞXÓ×Ö�î»Þ]ßÕÖ$ØZÖÙõÕå�ß}ÒèÐ!Ö�Ø�ÐEÖÙãèÚ � �

gDàZÖ�Ý!Ú�Òèà/Ó Ú�á�k���á ÐZÏZõ ÝZßÕÚ]Ó×Úoå�Ú�ãgÒèõrÝNÞ�ßöÓ×ÒèåÙÏZãñÞ]ßÕãäë-ßÕÖÙãèÖ��]Þ�à/Ó Ó×Ú�ÓÕÛZÖB{,ÎAê��!ÓÕÛZÖ � ØZØZß}Ö�õÕõ û
�yÖÙÓ×ßöë � ÒäàZØZÚ � ÚHåÙå�ÏZß}õ'Þ]á Ó×ÖÙß1Ó×ÛAÖ¦ÚÕÞ�å>	<àZÚ � ãèÖÙØZç�Ñ&Ö�à/Ó Û Ú]á�ÓÕÛZÖ�Þ�ØAØZßÕÖÙõÕõ$ÝZÛNÞ]õÕÖ � ÜDÏZÖ
Ó×Ú�Ó×ÛAÖ
õÕÝAãèÒäÓ ÝZÛNÞ]õÕÖ�àNÞ]ÓÕÏZßÕÖ�Ú�á,Ó×ÛZÖÓk4��á�ÐZÏAõ�îeÓÕÛZÖ�ßÕÖ4Ó×ß}ë � ÒèàAØZÚ � å�Þ�à�Úoå�å�ÏAß$Þ]á Ó×ÖÙß ÓÕÛZÖ�ØNÞ]Ó×Þ-ÝZÛNÞ�õ}Ö
ÛNÞ�õ�Ð!Ö�Ö�à-ÒèàZÒÔÓ×ÒñÞXÓ×Ö�Øeî<Þ�àZØ-å�Þ�àZåÙÖ�ãèõ�õÕÏAåúÛ�Þ
ØNÞ]Ó×Þ'ÓÕß×Þ�àAõ}áòÖ�ß�ÒäáEÒäÓ�Ö4þHÒäõ}Ó×õ � �>à-Ú�ß}ØZÖ�ß�Ó×Ú�Þ�ãèãäÚ � Ó×ÛAÒèõ�î
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AEDE

AADE

ARDE

ACDE

APDE APDA

ARDS

ACDS

APDS APDR

AHDE

to AEDE

to AADEAHDS AHDA AHDR

{¡Òäç�ÏZß}Ö C û ì��¡õy�#�7{7ÒèàZÒÔÓ×Ö$Î<ÓúÞ]ÓÕÖ�ê�Þ�åúÛZÒèàAÖ

ÎoÓúÞ]ÓÕÖ � ØZØZßÕÖÙõÕõj�,ÛNÞ�õÕÖ�ÎoÓ×Þ]Ó×ÏZõ Ü$Þ]ÓúÞB�,ÛNÞ]õÕÖ�ÎoÓúÞ]ÓÕÏZõ
� â�Ü$â � ØZØZß}Ö�õÕõÕâ,Ñ�ÝAÓ>ë Ü$Þ]Ó×Þ�â,Ñ�ÝAÓ>ë
�j� Ü$â � ØZØAßÕÖ�õ}õ � åÙÓ×Ò���Ö Ü$Þ]Ó×Þ�â,Ñ�ÝAÓ>ë
� �rÜ$â � ØZØZßÕÖÙõÕõ
�rÖÙãèÖæÞ]õÕÖ Ü$Þ]Ó×Þ�â,Ñ�ÝAÓ>ë
� é Ü$â � ØZØZßÕÖÙõÕõ×é.Ú�àAóNß}Ñ Ü$Þ]Ó×Þ�â,Ñ�ÝAÓ>ë
� ��Ü$â � ØAØZßÕÖÙõÕõy�gÖ�àZØAÒèàZç Ü$Þ]Ó×Þ�â,Ñ�ÝAÓ>ë
� A1Ü$â � ØZØAßÕÖ�õ}õyArÚ�ãèØ Ü$Þ]Ó×Þ�â,Ñ�ÝAÓ>ë
� �rÜ'Î � ØZØZßÕÖÙõÕõ
�rÖÙãèÖæÞ]õÕÖ Ü$ÞXÓúÞ/ÎHÖ4Ó×ÏZÝ
� é Ü'Î � ØZØZßÕÖÙõÕõ×é.Ú�àAóNß}Ñ Ü$ÞXÓúÞ/ÎHÖ4Ó×ÏZÝ
� ��Ü'Î � ØAØZßÕÖÙõÕõy�gÖ�àZØAÒèàZç Ü$ÞXÓúÞ/ÎHÖ4Ó×ÏZÝ
� A Ü'Î � ØZØAßÕÖ�õ}õyArÚ�ãèØ Ü$ÞXÓúÞ/ÎHÖ4Ó×ÏZÝ
� ��Ü � � ØAØZßÕÖÙõÕõy�gÖ�àZØAÒèàZç Ü$ÞXÓúÞ � åÙÓ×Ò���Ö
� A1Ü � � ØZØAßÕÖ�õ}õyArÚ�ãèØ Ü$ÞXÓúÞ � åÙÓ×Ò���Ö
� ��Ü?� � ØAØZßÕÖÙõÕõy�gÖ�àZØAÒèàZç Ü$Þ]ÓúÞ��yÖ�ãäÖæÞ�õ}Ö
� A1Ü?� � ØZØAßÕÖ�õ}õyArÚ�ãèØ Ü$Þ]ÓúÞ��yÖ�ãäÖæÞ�õ}Ö

ù Þ�ÐZãèÖ C � ì��,õ
�#�7{¡ÒäàZÒäÓÕÖ$ÎoÓ×Þ]Ó×Ö
êhÞ]åúÛZÒèàZÖ
ÎoÓ×Þ]Ó×ÖÙõ
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Ó×ÛAÖ$ØNÞ]ÓúÞ ÝAÛNÞ�õÕÖ$Òäõ�Þ�ã � Þæëoõ�õ}Ó×Þ�ãèãäÖ�Ø~ÏZà/Ó×ÒäãEÓÕÛZÖ$ßÕÖ4Ó×ß}ë � ÒèàZØAÚ � ÝNÞ]õÕõÕÖÙõ�î!Þ�àZØ~Ñ�Þæë�Ð!ÖDåæÞ]àZå�ÖÙãèãèÖÙØ
Òäá7ÞsßÕÖ4Ó×ß}ë�Òèõ�ßÕÖÙå�ÖÙÒ*��ÖÙØ �

� õ õöÓúÞ]ÓÕÖ�ØaÞ]ÐEÚ���Ö]î¡Ó×ÛAÖ~ê¨��é1ï��@;¯Ñ�ÖÙÑ�Ú�ßöë°å�Ú�à/ÓÕßÕÚ�ãäãèÖ�ßlßÕÖÙõ}ÓÕßÕÒèå4Ó×õ
ÝZÒèÝ!Ö�ãäÒèàZÒäàZç~Ú�árÞ�ØZØAßÕÖ�õ}õ
ÝZÛNÞ]õÕÖ�õ���ÛAÖ�àZåÙÖ�î,Ó×ÛZÖ�õ}Ó×Þ]Ó×Ö�Ñ-Þ�åúÛAÒèàZÖ�õ}ÓúÞ]ãèãèõ
Þ�à/ë3Þ�ØZØZß}Ö�õ}õ�ÝZÛNÞ�õ}Ö�ÏZà/Ó×Òäã�ÓÕÛZÖ�ÝZß}Ö�åÙÖ�ØZÒäàZç�ØNÞ]Ó×Þ
ÝZÛNÞ]õÕÖlÛNÞ�õ�å�Ú�Ñ�ÝZãäÖÙÓÕÖ�Ø �

^§ÒäÓÕÛ¯ÓÕÛZÖ�õ}Ö�Ö4þHåÙÖ�ÝAÓÕÒèÚ�àZõÙîEÒÔÓyÒèõyå�ãäÖæÞ�ß�ÓÕÛNÞ]ÓrÓ×ÛZÖ
Þ�ØZØZß}Ö�õ}õDÞ�àZØ¯ØNÞ]Ó×Þ&Ý!Ú�ßöÓ×ÒèÚ�àZõyÚ�á¡ÓÕÛZÖ({�ÎZê
Þ�ß}Ö�ÒèàZØZÖÙÝEÖÙàZØZÖÙà<Ó�îoÞ�õ,Þ�ß}Ö Ó×ÛZÖyÞ�ØAØZßÕÖÙõÕõ�Þ�àZØ�ØNÞXÓúÞDÝZÛNÞ]õÕÖ�õ�Ú�áEÞ%k���á^ÐZÏZõ�Ó×ßÕÞ�àZõöáòÖ�ß � â�Þ]åúÛ�õöÓúÞ]ÓÕÖ
Ú�á,ÓÕÛZÖ�{,ÎAê½Òèõ1åÙÚ�Ñ&ÝEÚ�õ}Ö�Ø�Ú]á�Þ�à�Þ�ØZØAßÕÖ�õ}õ$Þ�àZØ�ØZÞ]ÓúÞ-ÝAÛNÞ�õÕÖ�õ}ÓúÞXÓ×Ö4�EÓ×ÛZÖ ÐAÏZõDõÕÒäç�àNÞ�ãäõráòÚ�ß Ó×ÛAÖ
Þ�ØZØAßÕÖ�õ}õ
Ú�ßlØZÞ]ÓúÞ~ÝZÛNÞ]õÕÖ�Þ�ßÕÖsç�ÖÙàZÖ�ßÕÞ]Ó×ÖÙØ�ÒèàAØZÖ�Ý!Ö�àZØAÖ�à/Ó×ãÔë°Ú�á�ÓÕÛZÖsÚ�ÝZÝ!Ú�õÕÒÔÓ×Ösõ}Ó×Þ]Ó×Ö � ù ÛAÖ&Ú�àZãäë
ÏZõ}Ö
Ú�ágÓ×ÛAÖlåÙÚ�Ñ&ÝZãèÖ4Ó×Ö$õ}Ó×Þ]Ó×Ö'Òäõ Ó×ÚsØZÖÙÓÕÖ�ß}Ñ�ÒäàZÖ$õ}Ó×Þ]Ó×Ö$Ó×ßÕÞ�àZõ}ÒäÓ×ÒäÚ�àZõ �

?g�@���(� ÷,+-+ ÁE¶7ÊZÊk)a¿$¹�ÊA¶ P ^�¶�· ¸NÊ
ÜDÏZß}ÒèàZç&Ó×ÛZÖ�Þ]ØZØZßÕÖÙõÕõDÝAÛNÞ�õÕÖ]îeÓ×ÛAÖ õy�#�yß}ÖæÞ�ØZõÙîqØZÖÙå�ÚoØZÖ�õ$Þ]àZØ�ãñÞ]ÓÕåúÛZÖ�õrÓ×ÛZÖ Þ�ØZØZß}Ö�õÕõÙîqÓ>ëoÝEÖ�Þ]àZØ
õÕÒ*Ð�Ö�Ú�áZÓÕÛZÖ.åÙÏZßÕß}Ö�à/Ó¡ÓÕß×Þ�àZõÕÞ�åÙÓÕÒèÚ�à �/Þ�õÕõ}ÏZÑ&ÒèàZçyÓ×ÛZÒäõgÓÕß×Þ�àAõ×Þ�å4Ó×ÒèÚ�à
ÒäõgÓÕÚDÞ õ
�#�z� û õÕÖÙß¸�oÒèåÙÖ�ØsÞ�ØZØAßÕÖ�õ}õ
õÕÝZÞ�å�Ö]î�Ó×ÛZÖ õ
�#�uç�Ö�àAÖ�ß×ÞXÓ×Ö�õ�ÓÕÛZÖ�Þ�ÝAÝZßÕÚ�ÝAßÕÒñÞXÓ×Ö.åÙÚ�à/Ó×ß}Ú�ãAõ}Òèç�àNÞ]ãèõuÓ×ÚDåÙÚ�Ñ�ÝAãèÖÙÓÕÖ�ÓÕÛZÖ�Þ�ØZØAßÕÖ�õ}õ,ÝZÛNÞ�õ}Ö
Ú�á7Ó×ÛZÖlÓ×ß×Þ]àZõ}áòÖÙß � ù ÛZÖ
å�ÚoÚ�ßÕØAÒèàNÞ]ÓÕÒèÚ�à~Ú]á�Ó×ÛZÖÙõÕÖ
Ö���ÖÙà/Ó×õDÒäõrÛZÞ�àZØZãäÖ�ØhÐ/ë�Ú�àAÖ
ÝNÞ]ß}Ó Ú�á¡ÓÕÛZÖ�õöÓúÞ]ÓÕÖ
Ú�ágÓ×ÛZÖ'õ
�#�Ç{,ÎAê Àt{¡Òèç�ÏAßÕÖ C û ì�Á �

ù ÛZÖ�þjè@è4çyô>ë>ë>äml�üSøon�õ}Ó×Þ]Ó×Ö°ÒèàAØZÒèå�Þ]Ó×ÖÙõ-Ó×ÛNÞXÓ~Ó×ÛZÖÙßÕÖ°Òèõ~àZÚýÞ�ØAØZßÕÖÙõÕõ�ÝZÛNÞ�õ}Ö°å�ÏZß}ßÕÖ�à/ÓÕãäëSÒäà
ÝZß}Ú�ç�ßÕÖÙõÕõ � f Ú�Þ�ØZØZß}Ö�õ}õ û ß}Ö�ãèÞ]Ó×ÖÙØhõÕÒäç�àNÞ�ãäõrÞ�ßÕÖlÞ�õ}õÕÖ�ßöÓ×ÖÙØ�ØZÏZß}ÒèàZçsÓ×ÛZÒäõyõ}ÓúÞXÓ×Ö4�NÓÕß×Þ�àZõ}ÒäÓÕÒèÚ�à~Ó×Ú � Ø û
ØZß}Ö�õÕõ � å4Ó×Ò*��Ö�Úoå�åÙÏZßÕõ � ÛZÖÙà�Þ�àZÖ � Þ�ØZØZß}Ö�õ}õ ÝZÛZÞ�õÕÖlÒèõ�ØZÖ4Ó×ÖÙåÙÓ×ÖÙØhÚ�à�Ó×ÛAÖlõ
�/�.ÏZõ �

þjè@è4çyô>ë>ë
þ�æ1ø û¢ú4ô�Òèõ�ÓÕÛZÖ°õ}ÓúÞXÓ×Ö�Òèà � ÛZÒäåúÛvÓÕÛZÖ°õy�/�.ÏZõ � ØZØAßÕÖ�õ}õ�Þ�àZØvßÕÖÙãñÞ]ÓÕÖ�Ø§õÕÒäç�àNÞ�ãäõ~Þ�ß}Ö
ØZÖÙå�ÚoØZÖ�Ø � ù ÛZÖ õy�/�.ÏZõ � ØZØAßÕÖ�õ}õ � å>	~õÕÒèç�àNÞ�ã»Òèõ�ç�ÖÙàZÖ�ßÕÞ]Ó×ÖÙØ~ØZÏZßÕÒäàZç'Ó×ÛZÒäõ�ÝZÛZÞ�õÕÖÓÀòÒäáEÓ×ÛZÖrÓ×ß×Þ]àZõ}áòÖÙß
ÒèõqÓÕÚ õ
�#�z� û õÕÖÙß¸�oÒèåÙÖ�Ø õ}ÝNÞ�å�Ö+Á � �páNÞyÜ$Þ]ÓúÞ�ê�Ú�Ó×ÒäÚ�àDÓ×ßÕÞ�àZõöáòÖ�ßgÐEÖ4Ó � ÖÙÖ�à�ÓÕÛZÖ�Þ/Îx� � ê�Þ�àZØ�ÎZÎx� � ê
Òèõ~ß}Ö�ô<ÏZÒäßÕÖ�Øeî$ÞaßÕÖ�ô<ÏZÖÙõ}Ó�Òèõ~õ}Ö�à/Ó�ÓÕÚaÓ×ÛZÖ°õúé#�-õÕÏZÐZÑ&ÚoØZÏZãèÖ �½� ãäõÕÚZîrÓ×ÛZÒäõ~ÝZÛNÞ�õ}Ö3Òäõ~ÏZõÕÖÙØvÓÕÚ
ØZÖ4Ó×Ö�å4ÓsÞ�àZØ�ßÕÖ�ç�Òèõ}ÓÕÖ�ß�Þ�à/ë�ß}Ö�õÕÚ�ÏZßÕåÙÖ�å�Ú�à��NÒèå4Ó×õ � ÒÔÓ×ÛZÒäà3Ó×ÛAÖ-õy���z�c�¡ÒÔá Ó×ÛAÖ�å�Ú�Ñ&Ñ�Þ�àZØ�å�Þ�àZàZÚ]Ó
Ð!Öhå�Ú�Ñ�ÝZãäÖÙÓÕÖ�ØqîyÞ�ß}Ö�ç�Òäõ}ÓÕÖ�ß-Òäõ�õ}ÖÙÓ~ÒäàZØZÒäåæÞ]ÓÕÒèàZç°Ó×ÛNÞXÓ�Þ�ß}ÖÙÓÕß}ëGÒèõ&àZÖ�åÙÖ�õÕõÕÞ�ß}ë � ù ßÕÞ�àZõÕÒÔÓ×ÒäÚ�àýÓÕÚ

� ØAØZßÕÖÙõÕõy�yÖ�ãäÖæÞ�õ}Ö
ÒäõrÞ�ÏAÓ×Ú�Ñ-Þ]ÓÕÒèå �
þjè@è4çyô>ë>ë>ýeô1ù.ô
ß ë�ôyÒäõ1ÏZõ}Ö�Ø�Ó×Ú�ÝAãñÞ�åÙÖ Þ-ß}ÖÙÓ×ßöëhß}Ö�ô<ÏZÖÙõ}Ó'Ú�àhÓÕÛZÖ õ
����ÏZõ � ÛZÖ�à�ß}Ö�ô<ÏZÒäßÕÖ�Ø°Þ]àZØ

Ó×Ú~ØAÖæÞ�õ}õÕÖ�ßöÓlÞ�ãèãgÚ�ÓÕÛZÖ�ß?k4��áÍå�Ú�à<ÓÕßÕÚ�ã7õÕÒäç�àNÞ�ãäõ �?� ãäõÕÚZîEõúÎx� � ê�Þ�ØAØZßÕÖÙõÕõlÞ�àZØ�åÙÚ�à/Ó×ßÕÚ�ã¡õÕÒäç�àNÞ�ãäõ�î
Þ�àZØýÞ�à/ë�Ú�ßÕØZÖÙßÕÒäàZç�å�Ú�àAõ}Ó×ßÕÞ�Òèà/ÓÕõ�Ú�àaÓ×ÛZÖ~ØNÞXÓúÞ�ÝZÛNÞ]õÕÖ�Ú�áyÓ×ÛZÖ~ÓÕß×Þ�àZõöáòÖ�ßÙî�Þ]ßÕÖ~ç�ÖÙàZÖ�ßÕÞ]Ó×ÖÙØ·ÀòßÕÖ û
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å�ÖÙÒ*��Ö�Ø�áòß}Ú�Ñ õ>�'Î°áòÚ�ßlõ×Îx� � ê Þ�ØAØZßÕÖÙõÕõ>ÁlÞ�àZØ3ãñÞ]ÓÕåúÛZÖ�Ø3ØZÏZßÕÒäàZç�ÓÕÛZÒèõ'ÝZÛZÞ�õÕÖ � ù ß×Þ]àZõÕÒÔÓ×ÒèÚ�à°ÓÕÚ
� ØAØZßÕÖÙõÕõúé.Ú�àAóNßÕÑ ÒäõyÞ�ÏAÓ×Ú�Ñ-Þ]ÓÕÒèå �

ù ÛZÖ%þ_è@è4çyô>ë>ë�ò�ó%�qp/çrl�õ}ÓúÞXÓ×Ö1Òäõ.ÏZõ}Ö�Ø�ÓÕÚ ÒèàZØAÒèåæÞXÓ×Ö�Ó×Ú Ú]Ó×ÛZÖÙß.õy���z��ÏZàZÒÔÓ×õ�ÓÕÛNÞ]Ó Þ�à~Þ�ØZØAßÕÖ�õ}õ
ÝZÛNÞ]õÕÖ'ÛNÞ�õyå�Ú�Ñ�ÝZãäÖÙÓÕÖ�Ø � ÒäÓÕÛZÚ�ÏAÓyÐ!Ö�ÒäàZçsßÕÖ4Ó×ßÕÒäÖ�Øqî � ÛZÒèåúÛ¯Þ�ãäãèÚ � õ Ó×ÛZÚ�õÕÖ$ÏZàZÒÔÓ×õ ÓÕÚsóZàNÞ�ãèÒ*Ð�Ö$õöÓúÞ]ÓÕÖ
ÏZÝ!ØNÞ]ÓÕÖ�õ � �>Ñ&Ñ�ÖÙØZÒñÞXÓ×Ö�åÙÚ�Ñ�Ñ�Þ�àZØAõ�Þ�ßÕÖ°Òèõ}õÕÏZÖÙØvÓÕÚaÓ×ÛZÖ�Þ��#�z� Ú�ß¯é�ÓÕßÕã$Òäà§ÓÕÛZÒèõ~õöÓúÞ]ÓÕÖ4�
àZÚ
Ú�ÓÕÛZÖ�ßlõÕÒäç�àNÞ�ãäõlÖÿþoÓ×Ö�ß}àNÞ�ã�Ó×Ú¯Ó×ÛZÖ�õy�#�z� Þ�ßÕÖ&ç�Ö�àAÖ�ß×ÞXÓ×Ö�Ø �
� ÓlÓ×ÛAÖ-Ö�àAØ�Ú�á�Þ¯åÙëoå�ãäÖ�î¡ÓÕß×Þ�àAõÕÒäÓÕÒèÚ�à
Ó×Ú � ØAØZßÕÖÙõÕõy�gÖ�àZØAÒèàZç¦ÀòÒäágÓ×ÛZÖ$ÓÕß×Þ�àZõöáòÖ�ßrÛNÞ�õrÞsØNÞ]ÓúÞså�Ú�Ñ�Ý!Ú�àZÖÙà<Ó>Á Ú�ß � ØZØZß}Ö�õ}õ×â,Ñ�ÝHÓ>ë�ÀòÒäá7àZÚ�Ó>Á
Úoå�å�ÏAßÕõ �

ù ÛZÖ#þjè@è4çyô>ë>ë>àeôr�Sè4û	�ts�õ}ÓúÞXÓ×Ö�ÒèàZØZÒäåæÞ]ÓÕÖ�õqÓÕÛNÞ]ÓjÓ×ÛAÖ�Þ]ØZØZßÕÖÙõÕõ7ÝZÛNÞ�õ}Ö�ÛZÞ�õuÐEÖÙÖ�à�åÙÚ�àAóNß}Ñ�ÖÙØ�Þ]àZØ
Ó×ÛAÖDØNÞ]Ó×Þ�ÝZÛNÞ�õ}ÖDÒèõ�Òèà�ÝAßÕÚ�ç�ß}Ö�õ}õ � ÎoÓ×Þ]Ó×Ö1ÓÕß×Þ�àAõÕÒäÓÕÒèÚ�à&Úoå�å�ÏAßÕõ � ÛZÖÙà�Ó×ÛZÖDØZÞ]ÓúÞ�ÝAÛNÞ�õÕÖ1å�Ú�Ñ&ÝZãèÖ4Ó×ÖÙõ
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Òèà�ÓÕÛZÒèõ�õ}ÓúÞXÓ×Ö�î�Þ�àAØ�Ó×ß×Þ]àZõÕÒÔÓ×ÒèÚ�à�Ó×Ú°Ü$Þ]Ó×Þ/ÎHÖ4Ó×ÏZÝ ÀòÒäá�Ó×ÛAÖ~ØNÞ]ÓúÞ�ÝAÛNÞ�õÕÖ�Òäõ Þ�ßÕÖ�Þ�ØaÚ�ß Ñ ÏAõ}ÓsÐ!Ö
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ô<ÏZÖÙÏZÖ�î�Þ�àZØ�ÓÕÛZÖ-åÙÏZßÕß}Ö�à/Ó
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� Ú�ßÕØ°Ú�á,ÓÕÛZÖ�õúÎx� � ê�Þ�ØAØZßÕÖÙõÕõh�oÒñÞ-ÓÕÛZÖ ¾ �.ÏZõ?�>à/ÓÕÖ�ß}á¤Þ]å�Ö � ù ÛZÖ�õ
�#�z�L�/�,ÓÕß$Òèõ ÒèàZåÙßÕÖ�Ñ&Ö�à/ÓÕÖ�Ø
À¤Ú�ßcÐÙÖ�ßÕÚoÖ�Ø�Òäá�ÒÔÓ
Ñ�Þ]ÓÕåúÛZÖ�õlÓ×ÛZÖ��.Ú�ÏZàZØ�ßÕÖ�ç�Òèõ}ÓÕÖ�ß'áòÚ�ß'Ó×ÛZÖ�ôoÏAÖ�ÏZÖ+Á�Þ]Ó�ÓÕÛZÖ&å�Ú�àZåÙãèÏZõ}ÒèÚ�à3Ú�á�Ó×ÛAÖ
Þ�ØZØAßÕÖ�õ}õ$ÝZÛNÞ�õ}Ö4�jÓ×ÛAÖ å�Ú�Ñ&Ñ�Þ�àZØhÓÕÚ�ÏZÝ!ØNÞ]Ó×Ö&é�ÓÕßÕã�����ÓÕßDÒèõDÒäõÕõ}ÏZÖ�Ø�Ú�à�ÓÕÛZÖsÎZéÇ��ÏZõ � ÛZÖ�à°Ó×ÛAÖ
ØNÞ]Ó×Þ-Ý!Ú�ß}ÓÕÒèÚ�à�Ú�á�Ó×ÛZÖ�ÓÕß×Þ�àAõ}áòÖ�ß1å�Ú�Ñ&ÝZãèÖ4Ó×ÖÙõBÀòÓÕÛZÖ Ñ&Ö�õ}õ×Þ�ç�Ö�Ñ ÏZõ}ÓDÐEÖ ÝAßÕÖ�õ}Ö�à/Ó'Òèà�Ó×ÛZÖ õ×Îx� � ê
Ð!ÖÙáòÚ�ß}Ö'ÓÕÛZÖ
é�Ó×ß}ãjÝEÚ�Òäà/Ó×Ö�ß�Òäõ�ÏZÝ!ØNÞ]Ó×ÖÙØ\Á �

ÎHÖ�Ö
ÎHÖÙåÙÓÕÒèÚ�à C � C � C áòÚ�ß�Þ�ØZÖ�õ}å�ß}ÒèÝAÓÕÒèÚ�à~Ú�áuÓÕÛZÖ'õ}ÓúÞXÓ×Ö'Þ�õ}õÕÚoå�ÒñÞXÓ×Ö�Ø � ÒÔÓ×Û�Ó×ÛAÖ$õÕÛZÚ�ßöÓ�Ó×ßÕÞ�àZõÕÑ&ÒäÓ
ô<ÏZÖ�ÏAÖ�õ �

kAï



­76; <:�­ �Xr�Y��
ù ÛZÖ&ÎHÛ'��þÅÀUÎHÛZÚ�ßöÓ%�yÖ�å�ÖÙÒ*��Ö�Á$ÎHÝNÞ]å�Ö�áòÚ�ßÕÑ�Þ]Ó1ÏZõÕÖÙõ
Þ�ÐAÒäÓ���Ö�å4Ó×Ú�ß9À � ÒÔÓ×Û�õöÓúÞ]ÓÕÒèå ÝZß}ÒèÚ�ß}ÒäÓÕÒèÖ�õyÁ�ÓÕÚ
ØZÖ4Ó×Ö�ß}Ñ�ÒäàZÖ � ÛZÒäåúÛ�ô<ÏZÖÙÏZÖ
Òäõ Ó×ÚsÐ!ÖlÝ!Ú�ãäãèÖ�Ø �AÛZÖÙàZå�Ö]î»ÓÕÛZÖ$óNßÕõöÓrõ}Ó×ÖÙÝ�Òäà�ç�Ö�àZÖÙß×Þ]ÓÕÒèàZç�ÓÕÛZÖ
Îx� � ê
Þ�ØZØAßÕÖ�õ}õ'Þ�àZØ�ß}Ö�ãèÞ]Ó×ÖÙØ�Þ�åÙÓÕÒèÚ�àAõ1Òèõ ØZÖÙÓÕÖ�ß}Ñ�ÒäàZÒèàZç � ÛZÒèåúÛhôoÏAÖ�ÏZÖ�ÒäõDÞ�å4Ó×ÏNÞ�ãäãäë~ÓÕÚ�ÐEÖ�ßÕÖæÞ]Ø � ù ÛZÒäõ
ÒèõyØZÚ�àZÖ'Ð<ë�ØAÖ�å�ÚoØZÒäàZç&ÓÕÛZÖlÞ�ØZØZß}Ö�õ}õ Ó×Ú�áòÚ�ß}Ñ Þ�áòÏZãèãqÝAßÕÒèÚ�ßÕÒäÓÕÒ.ÐÙÖ�Ø~ÐZÒÔÓ7��Ö�å4Ó×Ú�ßrÚ�á7Ó×ÛZÖ'ô<ÏZÖ�ÏAÖ�õ ÓÕÚ
Ð!ÖrÝ!Ú�ãäãèÖ�Øeî � f ÜDÒäàZçDÓ×ÛAÒèõ���ÖÙåÙÓ×Ú�ß � ÒÔÓ×Û&Þ%��Ö�å4Ó×Ú�ß�Ú�áeÓÕÛZÖyàZÚ�à û ÖÙÑ�ÝAÓ>ë ôoÏAÖ�ÏZÖÙõ?ÀUÞ]õ�ØAÖÙÓ×ÖÙßÕÑ&ÒèàZÖÙØ
Ð/ë-Òäà/Ó×Ö�ß}àNÞ�ã!ô<ÏZÖ�ÏZÖ1õ}ÓúÞXÓ×Ö$Þ�àAØ-Ó×ÛZÖh��þAâ,Ñ�ÝHÓ>ë�õ}Òèç�àZÞ�ã!áòß}Ú�Ñ é�Ó×ß}ã¢Á�Þ�àZØ-ÓÕÛZÖ�à~ÏZõ}ÒèàZç�Þ�ÝZß}ÒèÚ�ß}ÒäÓ>ë
Ö�àAå�ÚoØZÖ�ß�Ó×Ú&ØZÖ4Ó×Ö�ß}Ñ�ÒäàZÖDÓ×ÛAÖ
Þ]åÙÓ×ÏZÞ�ãjô<ÏZÖ�ÏZÖlÐ!Ö�ÒèàAçsÞ�å�åÙÖ�õÕõ}Ö�Ø �

�pá�Ó×ÛAÖ
ô<ÏZÖÙÏZÖ�Ð!Ö�ÒäàZç�ß}ÖæÞ�Ø�ÒèõrÞ ü Þ]õy��À¤õ}ÛZÚ�ßöÓ1ß}Ö�å�ÖÙÒ*��Ö�Árô<ÏZÖÙÏZÖ�î!Ó×ÛZÖ
Þ�ØZØAßÕÖ�õ}õ1Òäõrç�Ö�àZÖÙß×Þ]ÓÕÖ�Ø
Ð/ë�åÙÚ�àZåæÞXÓ×Ö�àZÞ]Ó×ÒäàZç�Ó×ÛZÖ�� Þ�õÕÖ�Þ]àZØýéÇ��Ó×ß2ÀUé.Ú�àZõÕÏAÑ�ÖÙßÓ�7Ú�Òäà<ÓÕÖ�ßyÁ
ßÕÖÙç�ÒèõöÓ×Ö�ß}õ�áòÚ�ßlÓ×ÛZÖ~õ}Ö�ãèÖÙåÙÓÕÖ�Ø
ô<ÏZÖ�ÏAÖ �?� ãäõÕÚZî»Ó×ÛAÖ õy�#�z��Þ�àZØ°é�ÓÕßÕã¡éÇ�,ÓÕß��]Þ�ãèÏAÖ�õDÞ]ßÕÖ ÒäàZå�ß}Ö�Ñ&Ö�à/Ó×ÖÙØKÀ¤Ú�ßjÐ�ÖÙßÕÚoÖ�Ø�Òäá¡Ó×ÛZÖ éÇ�,ÓÕß
Ñ�Þ]Ó×åúÛZÖÙõ�ÓÕÛZÖh�.Ú�ÏZàZØ9�]Þ�ãäÏZÖyáòÚ�ß�ÓÕÛZÖ1ô<ÏZÖÙÏZÖ�Á�Þ]Ó�ÓÕÛZÖrå�Ú�àZåÙãèÏZõ}ÒèÚ�à�Ú�áqÓÕÛZÖDÞ�ØAØZßÕÖÙõÕõ.ÝAÛNÞ�õÕÖ1Ú�áqÓ×ÛAÖ
Ó×ßÕÞ�àZõöáòÖ�ß � {¡ÒèàZÞ�ãèãÔë�îAÒÔá¡ÓÕÛZÖb8gÞXÓ×Ö � å>	�ßÕÖ�ç�Òèõ}ÓÕÖ�ß�áòÚ�ß�Ó×ÛAÖ
ô<ÏZÖÙÏZÖ�Òäõrõ}ÖÙÓ�îEÞsãñÞXÓ×ÖlÞ�å>	<àZÚ � ãèÖÙØZç�Ñ&Ö�à/Ó
Òèõ�õ}Ö�à/ÓrÓ×Ú�Ó×ÛZÖ � ßÕåÙÓÕÒèå$àZÖ4Ó � Ú�ß
	��oÒñÞ&é�Ó×ß}ã �

gDà°ÓÕÛZÖ�Ú�ÓÕÛZÖ�ßDÛZÞ�àZØqîjÒÔá,Ó×ÛZÖ�ô<ÏZÖÙÏZÖsÒèàZØZÒäåæÞ]ÓÕÖ�Ø�Òäõ$Þ��,å�Ý��~ÀòÑ�ÖÙØZÒèÏAÑ*ß}Ö�å�ÖÙÒ*��Ö�Á1ô<ÏZÖ�ÏAÖ&Ú�ß
Ó×ÛAÖ
Ú���ÖÙß¸�NÚ � ô<ÏZÖÙÏZÖ�î!Ú�ß�Òäá7àZÚ�àAÖ
Ú�á7Ó×ÛZÖ'Ý!Ú�ãèãäÖ�Ø�ô<ÏZÖ�ÏAÖ�õ1ÒäõyàZÚ�à û Ö�Ñ&ÝAÓ>ë�îZÓÕÛZÖ Î�� � ê Þ�ØZØAßÕÖ�õ}õ
ç�ÖÙàZÖ�ßÕÞ]Ó×ÖÙØ~Òèõ�Þ�õ}Ó×Þ]Ó×Òäå$é.Ú�à/Ó×Òäà<ÏNÞ]Ó×ÒäÚ�à � ØZØZß}Ö�õÕõ.å�Ú�ß}ßÕÖ�õ}ÝEÚ�àZØZÒèàAç�Ó×Ú�ÓÕÛZÖ1Ý!Ú�ãäã!ß}Ö�õ}ÏZãäÓ � f Ú õöÓúÞ]ÓÕÖ
ÏZÝ!ØNÞ]ÓÕÖ�õyÚHåÙå�ÏZß�áòÚ�ß ÓÕÛZÒèõ�å�Þ�õÕÖ �

gDàZÖ Ö4þHåÙÖ�ÝAÓÕÒèÚ�à�ÓÕÚ-Ó×ÛZÖ�Þ�Ð!Ú0��Ö ÝZß}ÚHåÙÖ�õÕõ$ÖÿþHÒèõ}ÓÕõ��yÒäá¡Ó×ÛZÖ�ÓÕß×Þ�àAõ}áòÖ�ß Òèõ1Þ�i@��ß}ÖæÞ�ØqîeÞ-õÕÝ!Ö�åÙÒñÞ�ã
gDàZÖ+�gÚ�ãèã|{�ßÕÖ�ç�Òèõ}ÓÕÖ�ß�Òäõ¡Ó×ÖÙõ}ÓÕÖ�Ø � �pá»ÓÕÛZÖ ßÕÖÙç�ÒèõöÓ×ÖÙß�ßÕÖ4Ó×ÏZß}àZõ�ÞDÝEÚ�õÕÒäÓÕÒ*��Ö��]Þ�ãèÏAÖ�î�ÓÕÛZÖyÎx� � ê Þ�ØZØAßÕÖ�õ}õ
Òèõ$Ó×Þ4	�ÖÙà�áòßÕÚ�Ñ*Ó×ÛZÖ�gDàZÖ+�gÚ�ãèã � ØZØZß}Ö�õ}õ
ß}Ö�ç�Òäõ}Ó×ÖÙß�îuÓ×ÛZÖ�gDàZÖ+�gÚ�ãèã|{�ßÕÖ�ç�Òèõ}ÓÕÖ�ßlÒèõ'å�ãäÖæÞ�ß}Ö�Ø3Þ�àZØ3àZÚ
õ}Ó×Þ]Ó×Ö~ÏAÝEØNÞXÓ×Ö~Úoå�å�ÏAßÕõ��.Òäá�Ó×ÛAÖ
g$àAÖ+�7Ú�ãèã	{ ß}Ö�ç�Òäõ}ÓÕÖ�ß�ßÕÖ4Ó×ÏZß}àZõsÞ�àZÖÙç/Þ]Ó×Ò���Ö��]Þ�ãäÏZÖ�î,Ó×ÛAÖ¯Îx� � ê
Þ�ØZØAßÕÖ�õ}õ�Òäõlç�Ö�àZÖÙß×Þ]ÓÕÖ�Ø�Þ]õ�Þ�Ð!Ú���Ö�Þ�àZØ3ÝZãñÞ�åÙÖ�Ø3Òèà/Ó×Ú~Ó×ÛAÖ�gDàZÖ��7Ú�ãäã � ØAØZßÕÖÙõÕõ�ß}Ö�ç�Òäõ}ÓÕÖ�ß9ÀUÞ�õ � Ö�ãèã
Þ�õyÐ!Ö�ÒèàAç�ÝZß}Ú��HÒäØZÖ�Ø�Ó×ÚsÓ×ÛAÖ
õ
�#� Þ�õrÏZõ}ÏNÞ�ã¢Á Þ]àZØ�ÓÕÛZÖcg$àAÖ+�7Ú�ãèã	{hß}Ö�ç�Òäõ}ÓÕÖ�ßyÒèõyõÕÖ4Ó � ù ÛZÒèõyõÕÝ!Ö�åÙÒñÞ�ã
Ñ&Ö�åúÛNÞ�àAÒèõÕÑ ÒäõrÏAõÕÖ�Ø�ÓÕÚ-õ}ÏZÝZÝ!Ú�ß}Ó1Òèà/Ó×ÖÙßÕßÕÏAÝAÓ×ÒäÐZãèÖ%i@�vôoÏAÖ�ÏZÖ ß}ÖæÞ�ØAõ�î!õÕÒèàAå�Ö
ÓÕÛZÖBgDàZÖ��7Ú�ãäã	{�Þ]àZØ
gDàZÖ+�gÚ�ãèã � ØZØAßÕÖ�õ}õyßÕÖ�ç�Òèõ}ÓÕÖ�ß}õ Þ]ßÕÖ'õy�^Þ]å�å�ÖÙõÕõ}ÒèÐZãäÖlõöëoõ}Ó×ÖÙÑ ßÕÖ�ç�Òèõ}ÓÕÖ�ß}õ �

� ç/Þ]Òèàqî»ÎoÖ�åÙÓÕÒèÚ�à C � C � C ØZÖ�õ}å�ßÕÒäÐEÖÙõrÓÕÛZÖ'ô<ÏZÖ�ÏZÖlõ}Ó×Þ]Ó×ÏAõrß}Ö�ç�Òäõ}ÓÕÖ�ßÕõyÒäà¯Ñ&Ú�ß}Ö$ØZÖÙÓ×Þ�Òèã �

k/ì



­ ����Y@Z[r�s ­76;8=:�­ ��r�Y��
ù ÛZÖ&Îx� � ê�Þ�ØAØZßÕÖÙõÕõ$ç�ÖÙàZÖ�ßÕÞ]Ó×ÒäÚ�àháòÚ�ß'ÎoÝEÖÙå�ÒñÞ]ã,ÎHÛ ù þ°ÎHÝNÞ�åÙÖ Ó×ßÕÞ�àZõ}áòÖÙßÕõ � ÛZÒäåúÛ°ÒèàZØZÒäåæÞ]ÓÕÖ�Ú�àAÖ
Ú�á
Ó×ÛZÖ)�¡Þ]õ ù ô<ÏZÖÙÏZÖ�õ�Ö4þHÖ�åÙÏAÓ×ÖÙõ�Ö4þAÞ�å4Ó×ãäëSÞ�õ�Òäà¦ÎHÛ ù þ�ÎHÝNÞ]å�Ö � ù ßÕÞ�àZõöáòÖ�ßÕõ � ÛZÒäåúÛ�Òèà@��Ú�ã*��Ö
Ú�àZÖ
Ú�á¡ÓÕÛZÖ�ê¯Ö�Ñ��bgDÏAÓ ô<ÏZÖ�ÏAÖ�õ$Þ�ß}Ö�ÝZß}ÚHåÙÖ�õ}õÕÖ�Ø�ÒäàhÞ&õÕÒäÑ�ÒäãñÞ�ß Ñ�Þ�àZàAÖ�ß��!ÛZÚ � Ö���ÖÙß�îqÒäàZõ}ÓÕÖæÞ�Ø�Ú�á
ÏZõ}ÒèàZç1ÓÕÛZÖ�ÎAéÇ�.ÏZõ¡ÓÕÚDÏZÝ!ØNÞ]Ó×Ö é�Ó×ß}ãHõöÓúÞ]ÓÕÖ�î<ê�ÖÙÑ��%gDÏAÓy�/é.Ú�Ñ&ÝB©Dê�ÖÙÑ��%gDÏAÓ�ïVé.Ú�Ñ&Ý Þ�ß}Ö.ÏZõ}Ö�Ø
Ó×Ú¯ÒèàAØZÒèå�Þ]Ó×ÖsÞ�å�Ú�Ñ&Ý!Ú�õÕÒÔÓ×ÒèÚ�à�Ó×Ú�Ó×ÛZÖsÒèàAØZÒèå�Þ]Ó×ÖÙØ�ê�ÖÙÑ��%gDÏAÓ
Þ�àZØ�ê�ÖÙÑ��%gDÏAÓvgDÝ�Òèõ'ÏZõ}Ö�Ø3ÓÕÚ
ÒèàAØZÒèå�Þ]Ó×ÖrÓ×ÛZÖDÓ>ëoÝ!Ö$Ú�áuÓ×ÛZÖDÓÕß×Þ�àZõöáòÖ�ßyÞ�õ.Ö�àZåÙÚHØZÖÙØ�Òäà-Ó×ÛAÖ$õy�/�.ÏZõ � ØZØZß}Ö�õ}õBÀ¤õ}Ö�ÖlÎHÖÙåÙÓÕÒèÚ�à¯ì � ï � ì�Á �
§cUSQ�¡9& ª Y@Y��6�+� ­ ��r�Y��
ù ÛZÖ�ß}Ö�õ}ÝEÚ�àAõÕÖ�Ó×Ú�Ó×ßÕÞ�àZõ}áòÖÙßÕõ�ÒäàGÓÕÛZÖ°é.Ú�àAóZç � åÙå�Ö�õ}õ�ÎHÝNÞ�åÙÖhØZÖÙÝEÖÙàZØZõ~Ú�àÉÓÕÛZÖ�õöÓúÞ]ÓÕÖhßÕÖ4áòÖ�ß û
Ö�àAå�Ö�Ø¯Ð/ë�Ó×ÛAÖ f â�Î � ØZØAßÕÖ�õ}õ ÖÙàZå�ÚoØZÖÙØ�Òäà�ÓÕÛZÖ$ÒèàAõ}Ó×ß}ÏZåÙÓÕÒèÚ�à � ù ÛZÖ'Ö�àZåÙÚHØAÒèàZçsåæÞ]à¯Ð!Ö$áòÚ�ÏZàZØ�Òäà
ÎHÖÙåÙÓ×ÒäÚ�à�ì � ï � ì6� f â�Î � ØAØZßÕÖÙõÕõ1ØAÖÙÓúÞ]Òèãèõ Þ�ßÕÖ'ØZÖÙõÕå�ß}ÒèÐ!Ö�Ø¯Òèà � ÝAÝEÖÙàZØZÒÔþ �(�

õúÎx� � ê Þ�ØAØZßÕÖÙõÕõ�ç�Ö�àAÖ�ß×ÞXÓ×ÒèÚ�à ØZÖ�Ý!Ö�àAØZõ�Ú�àZãäë
Ú�à ÓÕÛZÖ�õ}Ó×Þ]Ó×Ö Ð!Ö�ÒäàZç'Þ�åÙå�Ö�õ}õÕÖÙØ � �páEÓÕÛZÖ�Þ�åÙå�ÖÙõÕõ
ÒèõyÓ×Ú-õy�#�z��õöÓúÞ]ÓÕÖ�îeÞ��#�z� õöÓúÞ]ÓÕÖ�Ú�ß1é�Ó×ß}ã��?� � ê Ú�ß1Îoëoõy�yÖ�ç~õöÓúÞ]ÓÕÖ�î!Ó×ÛZÖ
õúÎx� � ê Þ�ØAØZßÕÖÙõÕõDÒäõ
Þ�õÕÝ!Ö�åÙÒñÞ�ãgõ}Ó×Þ]Ó×Òäå ãèÚoåæÞXÓ×ÒèÚ�à�å�Þ�ãèãäÖ�Ø¦�'é.Ú�àAóZç ù Ñ�Ý � �pá�ÓÕÛZÖ�Þ�åÙå�ÖÙõÕõ'ÒèõrÓ×Ú�é�ÓÕßÕã,â/�/� � ê½õ}Ó×Þ]Ó×Ö]î
Ó×ÛAÖ$õúÎx� � ê Þ�ØZØZß}Ö�õ}õrÒäõ�ç�Ö�àAÖ�ß×ÞXÓ×Ö�Ø~áòß}Ú�Ñ~�?��Ó×ß
� Þ�õÕÖ'Þ]àZØ~Ó×ÛZÖ
é.Ú�Ñ&Ñ¤�$ßÕÚ�ÏZÝ�Ú�áuÓ×ÛZÖ'Þ�åÙå�ÖÙõÕõ
Þ�õ Òèàa�?��Ó×ßDÎHÝNÞ�åÙÖ4�jÞ]àZØ�Òäá¡Ó×ÛZÖ�Þ�å�åÙÖ�õÕõ1Òèõ ÓÕÚ�ÓÕÛZÖBg���ÖÙß¸�NÚ � ç�ßÕÚ�ÏZÝqî»Ó×ÛZÖ
õúÎx� � ê Þ�ØAØZßÕÖÙõÕõDÒäõ
Þ�õ}Ó×Þ]Ó×Òäåbgh��Ö�ß��NÚ � ÎoÓúÞ]ÓÕÏZõ1ãäÚHå�Þ]Ó×ÒäÚ�à �

� ØZØAÒäÓ×ÒäÚ�àNÞ�ãeÞ�åÙÓÕÒèÚ�àAõrØAÖ�Ý!Ö�àZØ�Ú�à~Ó×ÛZÖ$Ó×ßÕÞ�àZõöáòÖ�ß�Ó>ëoÝEÖlÚ�ágÓ×ÛZÖ'õy�/�.ÏAõ Ó×ßÕÞ�àZõÕÞ�åÙÓÕÒèÚ�à¯Þ�àZØ�Ó×ÛAÖ
� Ý!ØNÞ]ÓÕÖ óNÖÙãèØ�Òäà-Ó×ÛAÖ1õy�/�.ÏAõ � ØAØZßÕÖÙõÕõ � �páuÓ×ÛZÖrÓ×ß×Þ]àZõ}áòÖÙß.Ó>ëoÝEÖDÒäàZØZÒäåæÞ]ÓÕÖ�õ�Þ�ßÕÖ�Þ�Ø�Þ�àZØ-ÓÕÛZÖDõöÓúÞ]ÓÕÖ
ßÕÖ4áòÖ�ß}Ö�àZåÙÖ�ØsÒèõ7Òèà�ÓÕÛZÖ õy���z�
î�õy�lÎ Þ]ßÕß×Þ]àZç�Ö�õgáòÚ�ß7ÓÕÛZÖ õöÓúÞ]ÓÕÖ.Ó×ÚDÐ!Ö � ß}ÒäÓÕÓÕÖ�à ÓÕÚ1Ó×ÛZÖ7�lé.Ú�àAóNç ù Ñ&Ý
ãèÚoåæÞXÓ×ÒèÚ�à�ÒèàsõúÎx� � ê¤�oÒñÞ$Ó×ÛZÖ ¾ �.ÏAõ � ÛAÖ�à�ÓÕÛZÖ Þ�ØZØZß}Ö�õÕõ�ÝZÛNÞ]õÕÖrå�Ú�Ñ&ÝZãèÖ4Ó×ÖÙõ��<ÒäáeÞ$ßÕÖæÞ]Ø&ÓÕÚ�Þ����z�
õ}Ó×Þ]Ó×ÖsÒäõlÒäàZØZÒäåæÞ]ÓÕÖ�Øqîjõy�lÎ°ÏZõÕÖÙõlÓÕÛZÖ�Î � ��ÏZõlÓÕÚ�ß}ÖæÞ�Ø°Ó×ÛAÖ&ÒäàZØZÒäåæÞ]ÓÕÖ�Ø°õ}Ó×Þ]Ó×Ö�Þ�àZØ°Ó×ÛZÖÙà3ÝZÞ�õÕõ}Ö�õ
Ó×ÛAÖlÒäàAáòÚ�ß}Ñ-Þ]ÓÕÒèÚ�à&Ó×ÚsÓ×ÛZÖ ¾ �.ÏAõ �/� ßÕÖæÞ]Ø�ÓÕÚ�é�ÓÕßÕãjõöÓúÞ]ÓÕÖlÒäõ�ÝNÞ�õ}õÕÖ�Ø¯Ó×Ú�é�Ó×ß}ãjÚ�à~Ó×ÛZÖ
ÎZéÇ��ÏZõ �

� õ}Ó×Þ]Ó×Ö ÏZÝ!ØNÞ]Ó×Ö]îNÞ�õ�ÒèàZØZÒäåæÞ]ÓÕÖ�Ø�Ð<ë�Ó×ÛZÖ�� Ý!ØNÞ]ÓÕÖ1óNÖ�ãäØ�Òèà�Ó×ÛZÖ1Þ�ØZØZß}Ö�õÕõÙîNÒèõ�Ö4þHÖ�åÙÏAÓ×ÖÙØ � ÛAÖ�à
Ó×ÛAÖ
Þ]ØZØZßÕÖÙõÕõrÝZÛNÞ�õ}Ö
åÙÚ�Ñ&ÝZãèÖ4Ó×Ö�õ � � Ý!ØNÞ]ÓÕÖ�õyÓ×Úsõy�#�z�«õ}Ó×Þ]Ó×ÖlÞ�ß}Ö$ÛNÞ�àZØAãèÖ�Ø¯Òèà/ÓÕÖ�ßÕàZÞ�ãèãÔëq�HÏZÝ!ØNÞ]Ó×ÖÙõ
Ó×Ú�é�ÓÕßÕãjÚ�ßyÞ����z�ªÞ]ßÕÖ'ÝNÞ�õ}õÕÖ�ØhÞ�ãèÚ�àZç Ó×ÛZÖ
ÎZéÇ��ÏZõ Ú�ßrÎ � �.ÏAõ ß}Ö�õÕÝ!Ö�å4Ó×Ò���Ö�ãÔë �

k C



Y@s ­7 �ª#" n��/V�r�R�� ­ �Xr�Y��
ù ÛZÖ¯å�ãñÎx� � ê � Ý!ØNÞ]Ó×Ö�õ}ÝNÞ�å�Ö¯ç�ÖÙàZÖ�ßÕÞ]Ó×ÖÙõ-Þ�à¢ÏZàAØZÖÙóNàAÖ�Ø^õ×Îx� � ê Þ]ØZØZßÕÖÙõÕõÙî�Þ�õsàZÚ�Îx� � ê
Ó×ßÕÞ�àZõöáòÖ�ß Þ�åÙÓÕÏNÞ�ãèãÔë~Úoå�å�ÏAßÕõ � ArÚ � Ö1��Ö�ßÙî � ÛZÖÙà�Þ�åÙã Îx� � ê®� Ý!ØNÞ]Ó×Ö
Þ�åÙå�Ö�õ}õDÒèõyõ}Ö�Ö�àeîeõ>�'Î�ØZÚHÖÙõ
ç�ÖÙàZÖ�ßÕÞ]Ó×Ö�Þ õÕÝ!Ö�å�ÒèÞ�ãoßÕÖ�ô<ÏZÖÙõ}Ó�ÓÕÚDõúé#�uõ}ÚDÓ×ÛNÞ]ÓgÓ×ÛAÖ ÏZÝ!ØNÞ]Ó×Ö � ÒèãäãoÐ!Ö�áòÚ�ß � Þ�ßÕØZÖÙØ��oÒñÞ ÓÕÛZÖ.õ}ÝEÖÙå�ÒäóZÖ�Ø
ê�ÖÙÑ��%gDÏAÓyô<ÏZÖ�ÏAÖ
Ó×Ú&Þ����z� �
P������6VXZ[rxR��a§cUS����r�Q�V ­ �Xr�Y��
ù ÛZÖ��>Ñ�Ñ&Ö�ØZÒèÞ]Ó×Ö�é.Ú�Ñ�Ñ�Þ�àZØ'õÕÝZÞ�å�Ö�ÛNÞ�õgàZÚ1Ð!ÖæÞ�ß}ÒèàZçrÚ�à'Ó×ÛZÖ�õúÎx� � ê�Ú�ß7Þ�à/ë'Ú�áAÓÕÛZÖ�Òäà/Ó×Ö�ßöá¤Þ�å�ÖÙõ
ÝZß}Ú0�oÒäØZÖ�Ø¯Ð/ë�õ>�'Îq�ZÓ×ÛAÖlç�Ö�àZÖÙß×Þ]ÓÕÖ�Ø¯õúÎx� � ê Þ�ØZØZß}Ö�õÕõyÒäõrÏAàZØZÖÙóZàZÖ�Ø �

?g�y?g�(� À�¸N¹,¸N¶ ÷ ËuËj¶¡ÊAÊ

� ãäã�Ú�áoÓ×ÛAÖ�õöÓúÞ]ÓÕÖ � ÒäÓÕÛZÒèà$Ó×ÛAÖ,õ>�'Î'Ñ&ÚoØZÏZãèÖ¡ÒèõjÞ�åÙå�ÖÙõÕõÕÒäÐZãèÖ,áòÚ�ßjõ
�/�.ÏZõgÞ�àZØ
Þ��#�z���>à/Ó×ÖÙß}á¤Þ�åÙÖ�ßÕÖæÞ]ØZõ
Þ�àZØ�ÏZÝ!ØNÞ]Ó×ÖÙõ��»Ó×ÛZÖ
Þ�ØZØAßÕÖ�õ}õÕÒäàZç-áòÚ�ß}Ñ-Þ]ÓyÏAõÕÖ�Ø�Ó×Ú�Þ�å�åÙÖ�õÕõ Ó×ÛZÖlõ}Ó×Þ]Ó×ÖÙõ�î!åæÞ�ãäãèÖ�Ø f â�Î � ØZØZß}Ö�õÕõÙîeÒäõ
ØZÖÙõÕå�ß}ÒèÐ!Ö�Ø�Òäà � ÝAÝEÖÙàZØZÒÔþ �c� ù ÛZÖ�é�Ó×ßÕã¡ÎoÓ×Þ]Ó×Öc�>à<ÓÕÖ�ßöá¤Þ�å�Ö�Þ]å�å�ÖÙõÕõDÓÕÚ-õ>�'ÎhõöÓúÞ]ÓÕÖ�ÒèõrãèÒäÑ�ÒÔÓ×ÖÙØ�ÓÕÚ
� ßÕÒÔÓ×Ö'Þ�åÙå�ÖÙõÕõ ÓÕÚ�Ó×ÛZÖ'õÕÛAÚ�ß}ÓrßÕÖÙå�ÖÙÒ*��Öb�/��Ó×ße�]Þ�ãèÏZÖÙõ�î � ÛAÒèåúÛ�Þ�ßÕÖ'ØZÖÙõÕå�ß}ÒèÐ!Ö�Ø¯Òèà�ÎHÖÙåÙÓ×ÒäÚ�à C � C � C �
­ R�rxR��¨n2�/V�rxR��6�
ù ÛZÖh�oÒèõ}ÒèÐZãäÖ1õöÓúÞ]ÓÕÖDÒèà�ÓÕÛZÖDõ>�'Î�Ñ&ÚHØZÏAãèÖråæÞ�à�Ð!ÖDÏZÝ!ØNÞ]Ó×ÖÙØ~Ð/ë-Ó×ÛAÖ$õy�#�z��À¤Þ�õ�Þ ØZÒäßÕÖ�å4Ó�ÏZÝ!ØNÞ]ÓÕÖ
áòßÕÚ�Ñ*Þ��%��ÓÕß'ÎHÝNÞ�åÙÖ Ú�ßDé.Ú�àAóNç � å�å�ÖÙõÕõlÎHÝZÞ�å�Ö ÓÕß×Þ�àZõÕÞ�åÙÓÕÒèÚ�àeîEÚ�ß1Þ�õ$Þ�àhÒèàZØZÒäßÕÖÙåÙÓDß}Ö�õ}ÏZãäÓ1Ú�á�Þ
ÎHÛ�� þ�Ú�ßrÎoÛ ù þ�Ó×ßÕÞ�àZõ}áòÖÙß>ÁÿîZÓ×ÛZÖlÞ��#�z�ÈÀ¢�HÒèÞ Ó×ÛZÖ � Î��.ÏZõ>Á Ú�ßré�ÓÕßÕã�À¢�HÒèÞ Ó×ÛZÖ
é�Îx�.ÏAõ>Á �

� Ý!ØNÞ]ÓÕÖ�õ'Ð/ëhÓ×ÛAÖsÞ��#�z��Þ�àAØ�õ
�#�z��ÏZõ}ÖsÓÕÛZÖ�õ×Þ]Ñ�Ö�Þ]å�å�ÖÙõÕõ'ÝNÞ]ÓÕÛ�Ó×Ú~õ}ëoõöÓ×Ö�Ñ õöÓúÞ]ÓÕÖ�îjõ}ÒèàZåÙÖ
Ð!Ú�Ó×Û&ÏZàZÒÔÓ×õ�åæÞ�à�Þ�å�åÙÖ�õ}õ.Ó×ÛZÖyáòÏZãäãZß×Þ�àAç�Ö Ú]áqõ}Ó×Þ]Ó×ÖÙõ�õ}ÝEÖÙå�ÒÔóNÖ�Ø�Ð/ë f â�Î � ØZØZß}Ö�õ}õ%À � ÝZÝEÖÙàZØZÒ þ � Á �
ÎHÒäàZå�ÖsÓ×ÛZÖ�Þ��#�z��Ö4þHÝ!Ö�å4Ó×õ�Þ�à�ÒèÑ&Ñ&Ö�ØZÒèÞ]Ó×Ö ß}Ö�õ}ÝEÚ�àAõÕÖ�î¡ÒäÓlÒèõ'ç�Ò���Ö�à3ÝZßÕÒäÚ�ßÕÒÔÓ>ëS�7Ó×ÛAÖ�õ
�#�z� õöÓúÞ]ÓÕÖ
ÏZÝ!ØNÞ]ÓÕÖDÒèõ�ÐZÏx�EÖ�ßÕÖÙØ~ÒäáuÞ åÙÚ�àx�NÒäåÙÓ Þ�ßÕÒäõÕÖ�õ � â�Þ�åúÛ~Ú�ájÓ×ÛAÖ�õÕÖ$ÏAàZÒäÓÕõ.åæÞ]à~ÒèõÕõ}ÏZÖ$Þ]Ó.Ñ�Ú�õ}Ó�Ú�àZÖDõ
�#�z�
õ}Ó×Þ]Ó×Ö'ÏZÝ!ØNÞ]ÓÕÖ'Ö���ÖÙß}ë~áòÚ�ÏAßrå4ëoå�ãèÖÙõ�î � ÛZÒäåúÛ�ÖÙãèÒäÑ�ÒäàNÞ]Ó×ÖÙõ.Ó×ÛAÖlÝ!Ú�õ}õÕÒèÐAÒèãèÒÔÓ>ë&Ú�á¡ÐAÏx�eÖÙßyÚ0��Ö�ß��NÚ � �

� Ý!ØNÞ]ÓÕÖ�õ&ÒèõÕõ}ÏZÖ�ØGÐ/ëGé�Ó×ßÕãyÞ]ßÕÖ¯Þ�ã � Þæëoõ�ÖÿþAÖÙå�ÏAÓÕÖ�Ø^ÒäÑ�Ñ&Ö�ØAÒñÞ]ÓÕÖ�ãäë�î,Þ�àZØÉÞ�ßÕÖ�ÒäõÕõÕÏAÖ�ØGÞ�ãèÚ�àAç
Þ~ØZÒ*�EÖ�ß}Ö�à/Ó'ØNÞ]Ó×Þ~ÝNÞ]Ó×Û�ÓÕÛNÞ�à�Ó×ÛZÖsÏZÝ!ØNÞ]ÓÕÖ�õ'ØZÖÙõÕå�ß}ÒèÐ!Ö�Ø3Þ�Ð!Ú0��Ö � f Ú¯ß}Ö�õ}Ú�ÏZßÕåÙÖså�Ú�àx�ZÒèåÙÓ'ÖÿþHÒèõ}ÓÕõ
Ð!ÖÙÓ � Ö�Ö�à�é�Ó×ß}ãuÞ�àZØ
�#�z��ÏZÝ!ØNÞ]ÓÕÖ�õ�Ó×ÚsØZÒ��eÖÙßÕÖ�à/ÓyõöÓúÞ]ÓÕÖ�õ��Nõ}ÒèÑ ÏAãäÓúÞ]àZÖ�Ú�ÏAõ ÏZÝ!ØNÞ]Ó×ÖÙõ�Ó×Ú�Ó×ÛZÖ$õÕÞ�Ñ&Ö
õ}Ó×Þ]Ó×Ö�Þ�ß}Ö�àZÚ]Ó
ÖÿþHÝEÖÙåÙÓ×ÖÙØqî�Þ�àZØ�Ó×ÛZÖÓ�]Þ�ãèÏAÖ � ß}ÒäÓ}Ó×Ö�à3Ð/ë3é�Ó×ßÕã � Òäãèã,Ð!Ö�õ}Ö�Ö�à�Òäá�õÕÏZåúÛaÞ]à�Ö���Ö�à/Ó

k4i



Úoå�å�ÏAßÕõ �
­ R�rxR��  �Ær�VX�

� ãäã/õy�#�z�ýõ}Ó×Þ]Ó×Ö�ÒèõgÞ+��Þ]ÒèãñÞ]ÐZãèÖ,ÒäÑ�Ñ&Ö�ØZÒèÞ]Ó×ÖÙãäërÓ×Ú ÐEÚ�ÓÕÛ
ÓÕÛZÖ.Þ4�#�z�GÞ]àZØ
ÓÕÛZÖ.õ
�#�z�¿À áòÚ�ßuå�Ú�Ñ&ÝEÚ�õÕÒèàAç
õúÎ�� � ê Þ�ØZØZß}Ö�õÕõ}Ö�õyÁ � �yÖ�õÕÝ!Ú�àZõ}Ö�õ�ÓÕÚaÞ��#�z� ßÕÖæÞ]Ø^ßÕÖÙôoÏAÖ�õ}ÓÕõ¯Þ�ßÕÖ�ç�Ö�àZÖÙß×Þ]ÓÕÖ�ØSÐ/ëGÏZõÕÒäàZç�Ó×ÛAÖ
ßÕÖÙô<ÏZÖ�õöÓ1Þ]ØZØZßÕÖÙõÕõrÞ�õ ÓÕÛZÖDÒèàAÝZÏAÓ ÓÕÚ�Þ ãèÞ�ßÕç�Ö1Ñ ÏHþq�ZõöÓúÞ]ÓÕÖ$ÏZõÕÖÙØ�Ð/ë�Ó×ÛZÖ$õ
�#�z��Òèõ ØAÒèßÕÖÙåÙÓÕãäë � ÒèßÕÖÙØ
Ó×Ú ÓÕÛZÖ'ßÕÖÙãèÖ��]Þ�à/ÓyÞ]ØZØZßÕÖÙõÕõyç�ÖÙàZÖ�ßÕÞ]Ó×ÒäÚ�à~ÏZàZÒÔÓ×õ�îZÞ�àZØ�åæÞ�à�Ð!Ö$Ñ ÏHþHÖ�Ø�Ó×Ú ÓÕÛZÖ ¾ �.ÏZõyÒäà<ÓÕÖ�ßöá¤Þ�å�Ö1áòÚ�ß
õ}Ó×Þ]Ó×ÏAõrß}ÖæÞ�ØAõ Ð/ë�ÓÕÛZÖ'õy� �

?g�y?g�@? ÊZÇG±HÌ ±A· ¸N¶7Áe·$¹�µhÀ�¸N¹,¸N¶

� õ}ÒèØZÖ�áòßÕÚ�Ñ[ÓÕÛZÖ ßÕÖÙç�ÒèõöÓ×ÖÙßÕõ � ÛAÒèåúÛsÞ�ß}Ö.Ö4þHåÙãèÏZõ}Ò*��ÖÙãäë
ÏZõÕÖÙØ�Ð/ë
ÓÕÛZÖ.õ
�#�gÞ�àZØ õ×é#�gõöÓúÞ]ÓÕÖ Ñ�Þ�åúÛZÒèàAÖ�õ�î
Þ�ãäã!õ
�#�z��õöÓúÞ]ÓÕÖDßÕÖÙõÕÒèØAÖ�õ Òäà-Ó×ÛZÖ1õ>�'Î � ù ÛAÒèõ.õöÓúÞ]ÓÕÖDÒèõ�ØZÒ*�oÒäØZÖ�Ø�Òäà/Ó×Ú
ÓÕÛZßÕÖÙÖ1Ó>ëoÝEÖÙõ���õÕÛAÚ�ß}Ó�ß}Ö�åÙÖ�Ò*��Ö
ô<ÏZÖ�ÏAÖ
õöÓúÞ]ÓÕÖ�îNõÕÛAÚ�ß}ÓyÓ×ßÕÞ�àZõ}Ñ�ÒÔÓ�ô<ÏZÖ�ÏZÖlõ}Ó×Þ]Ó×Ö]î»Þ�àZØ¯õ}ëoõ}ÓÕÖ�Ñ ßÕÖÙç�ÒèõöÓ×ÖÙß�õ}ÓúÞXÓ×Ö �
­76 U\T�R  �6Y���Z	JS� 3 W��6W�� ­ R�r�R��
ù ÛZÖÙßÕÖDÞ]ßÕÖ�ó'��Ö õÕÛZÚ�ß}Ó�ßÕÖÙå�Ö�Ò���Ö ôoÏAÖ�ÏZÖÙõ Þ�åÙå�Ö�õ}õÕÒäÐZãèÖrÐ/ë&ÓÕÛZÖyõy�#�z�b� ü Þ]õy� û ��8,î ü Þ�õ
� û ��A
î ü Þ]õy� û
ï�8,î ü Þ]õy� û ï�A¦Þ�àZØ¯ê�ÖÙÑ��h�>à � â�Þ�åúÛ~Ú�áuÓÕÛZÖ�õ}Ö$ôoÏAÖ�ÏZÖÙõ�Òèõ õ}ÝEÖÙå�ÒäóZÖ�Ø � ÒäÓÕÛ¯éÇ��Ó×ß�îx�/�,ÓÕß�î��.Þ�õÕÖ]î
�.Ú�ÏAàZØhÞ]àZØ¨8uÞ]ÓÕÖ � å>	�ßÕÖÙç�ÒèõöÓ×Ö�ß}õ �

ù ÛZÖ&éÇ��Ó×ßDÒäàZØZÒäåæÞ]ÓÕÖ�õ ÓÕÛZÖ Ý!Ú�õÕÒÔÓ×ÒäÚ�à�Ú]á,Ó×ÛZÖ ô<ÏZÖÙÏZÖ4, õ'å�Ú�àAõÕÏZÑ&Ö�ßDÝ!Ú�Òäà<ÓÕÖ�ß��EÓ×ÛAÖB�/�,ÓÕßDÒèàAØZÒ û
åæÞXÓ×Ö�õ Ó×ÛZÖ
ÝZßÕÚoØZÏZåÙÖ�ßDÝ!Ú�Òèà/ÓÕÖ�ßrÝEÚ�õ}ÒäÓÕÒèÚ�à � ù Ú�ç�Ö4Ó×ÛZÖÙß�îEÓÕÛZÖ�õ}Ö�Ó � Ú~ÝEÚ�Òäà/Ó×Ö�ß}õDÞ�ß}Ö�ÏZõ}Ö�Ø�ÓÕÚ�ØZÖÙÓÕÖ�ß û
Ñ&ÒèàZÖ'Òäá7Ó×ÛZÖ
ô<ÏZÖ�ÏZÖ�ÒèõrÖ�Ñ&ÝAÓ>ëS�qÞ�ãäõÕÚZîEéÇ��Ó×ß ÒèõrÏZõÕÖÙØhÓ×Ú�ç�Ö�àZÖÙß×Þ]ÓÕÖ
Ó×ÛAÖ
õ×Îx� � ê Þ�ØZØZß}Ö�õ}õ áòÚ�ß Þ
ÎHÛ�� þ�ß}ÖæÞ�Ø �

� Þ�õ}Örõ}ÝEÖÙå�ÒÔóNÖ�õ�Ó×ÛZÖyÐNÞ]õÕÖyõúÎx� � ê Þ�ØZØAßÕÖ�õ}õ�áòÚ�ß¡Ó×ÛZÖyç�Ò���ÖÙà�ô<ÏZÖÙÏZÖ�îHÞ�àZØsÒèõ,ÏAõÕÖ�Ø � ÒäÓÕÛ�éÇ�,ÓÕß
Ó×Úsç�ÖÙàZÖ�ßÕÞ]Ó×Ö$ÓÕÛZÖ$áòÏZãèãqõ×Îx� � ê Þ]ØZØZßÕÖÙõÕõ �

�.Ú�ÏZàAØ�ãèÒäÑ�ÒÔÓ×õDÓ×ÛAÖ-õÕÒ*Ð�Ö�Ú�á Ó×ÛAÖ-ô<ÏZÖ�ÏAÖ4��õÕÒèàAå�Ö�ÓÕÛZÖ�õ}Ö�ô<ÏZÖ�ÏAÖ�õ�Þ�ß}Ö-åÙÒèßÕåÙÏZãñÞ]ß�îuÓ×ÛZÖ�éÇ�,ÓÕß�Òäõ
õÕÖ4Ó$Ó×Ú�ÐÙÖ�ßÕÚ~ÒäàZõ}ÓÕÖæÞ�Ø�Ú]á�ÒäàZå�ß}Ö�Ñ&Ö�à/Ó×ÖÙØ°Òäá�ÒäÓ � Ú�ÏZãèØ�ÝNÞ]õÕõ%�.Ú�ÏAàZØ � �.Ú�ÏZàAØ�ÒäõDÚ�àZãÔë�Ó×Ö�õöÓ×ÖÙØ°áòÚ�ß
Òèà/ÓÕÖ�ßÕàZÞ�ãyÒèàZåÙßÕÖ�Ñ&Ö�à/Ó×Þ]Ó×ÒäÚ�à¢Ú�á1ÓÕÛZÖhÝ!Ú�Òèà/ÓÕÖ�ßÕõ��yØZÒèß}Ö�åÙÓ�ÏZÝ!ØNÞ]ÓÕÖ�õ�Þ�ßÕÖ¯àZÚ�Ó&Ó×ÖÙõ}Ó×ÖÙØSÞ�ç/Þ]ÒèàZõöÓ�Ó×ÛZÒäõ
�]Þ�ãèÏAÖ �

{¡ÒèàZÞ�ãèãÔë�î 8uÞ]Ó×Ö � å>	�ÒäàZØZÒäåæÞ]ÓÕÖ�õuÓ×ÛNÞ]Ó,ÎHÛ�� þ ß}ÖæÞ�ØAõ¡Ó×ÚrÓ×ÛZÖ ô<ÏZÖÙÏZÖ õ}ÛZÚ�ÏZãäØ ç�Ö�àAÖ�ß×ÞXÓ×Ö�Þ�à � ßÕå4Ó×Òäå

k@;



Þ�å>	<àZÚ � ãèÖÙØZç�Ñ&Ö�à/Ó �
­76 U\T�R 8 T0r�QX����Z[R 3 W��6W�� ­ R+rxR��
ù ÛZÖÙßÕÖ�Þ�ß}Ö-õÕÒ þ3õÕÛZÚ�ßöÓ Ó×ßÕÞ�àZõ}Ñ�ÒÔÓ�ô<ÏZÖÙÏZÖ�õ&Þ�õ}õÕÚoå�ÒñÞXÓ×Ö�Ø � ÒäÓ×Û3Ó×ÛZÖ�õ
�#�z�c���¡Þ�õ ù.û ��8,î��¡Þ�õ ù.û ��Alî
�¡Þ]õ ù.û ï+8�îq�¡Þ]õ ù.û ï+A
îeê�Ö�Ñ��%g$ÏHÓ>�-Þ]àZØ°ê�ÖÙÑ��%gDÏAÓæï � â�Þ]åúÛ�Ú�á¡ÓÕÛZÖ�õ}Ö ô<ÏZÖ�ÏZÖÙõDÛNÞ�õ1Þ��/��Ó×ßÙî
� Þ�õ}Ö�î\�.Ú�ÏZàZØ�Þ�àZØ C ì]Ð»é.Ú�Ñ&Ý!Ú�õÕÖ$ß}Ö�ç�Òäõ}Ó×ÖÙßrÞ�õÕõ}ÚHåÙÒñÞ]ÓÕÖ�Ø � ÒäÓÕÛ¯ÒÔÓ �

�/�,ÓÕß Þ�õ}õÕÚoå�ÒèÞ]Ó×ÖÙØ � ÒäÓÕÛ�Þhç�Ò*��ÖÙà�ô<ÏZÖÙÏZÖ�õÕÝ!Ö�åÙÒäóNÖÙõ�Ó×ÛAÖ�ÝZß}ÚHØAÏZå�ÖÙß�Ý!Ú�Òèà/Ó×ÖÙß���ÓÕÛZÒèõ%�]Þ�ãèÏZÖsÒäõ
ÏZõ}Ö�Ø � ÒäÓ×Û
� Þ]õÕÖ$Ó×ÚsØZÖ4Ó×Ö�ß}Ñ�ÒäàZÖDÓ×ÛAÖlõ×Îx� � ê ãèÚoåæÞ]ÓÕÒèÚ�à � ÛAÖ�ßÕÖ$ÓÕÛZÖ'àZÖ4þoÓrÑ�ÖÙõÕõÕÞ�ç�Ö'õÕÛZÚ�ÏZãèØ�Ð!Ö
� ßÕÒÔÓÕÓÕÖ�àqî»Þ�àAØ¯Òäõ�ÒèàZåÙßÕÖÙÑ�ÖÙà<ÓÕÖ�Ø � ÛZÖ�à¯Ó×ÛZÖ � ß}ÒäÓ×Ö$Òäõ�å�Ú�Ñ&ÝZãäÖÙÓ×Ö �

� Þ�õ}ÖDÒèàZØAÒèåæÞXÓ×Ö�õ�Ó×ÛZÖ1ÐEÖÙç�ÒèàZàAÒèàZç
Ú�ájÓ×ÛZÖ1ç�Ò*��Ö�à~ô<ÏZÖ�ÏAÖ4, õrõ×Îx� � ê�õÕÝZÞ�å�Ö]îNÞ�àZØ~Òäõ.ÏZõ}Ö�Ø � ÒäÓÕÛ
�/��Ó×ß�Ó×Úsç�ÖÙàZÖ�ßÕÞ]Ó×Ö'Ó×ÛZÖ'õ×Îx� � ê Þ]ØZØZßÕÖÙõÕõ �

�.Ú�ÏZàAØýÒäàZØZÒäåæÞ]ÓÕÖ�õ�ÓÕÛZÖ~õÕÒ*Ð�Ö~Ú�áyÓ×ÛAÖ~ôoÏAÖ�ÏZÖ��e����ÓÕß�Òèõ�ÐÙÖ�ßÕÚoÖ�Ø¢ßÕÞ]Ó×ÛZÖÙß Ó×ÛNÞ]àaÒèàZåÙßÕÖ�Ñ&Ö�à/ÓÕÖ�Ø
� ÛZÖÙàhÒäÓ ßÕÖæÞ]åúÛZÖ�õ��.Ú�ÏZàZØ �

{¡ÒèàZÞ�ãèãÔë�î C ì]Ð»é.Ú�Ñ�Ý!Ú�õÕÖ�ÒèàAØZÒèå�Þ]Ó×ÖÙõgÓÕÛNÞ]ÓgÓ×ÛZÖ�ôoÏAÖ�ÏZÖ Òäà�ô<ÏZÖÙõ}Ó×ÒäÚ�à õ}ÏZÝZÝ!Ú�ß}ÓÕõ C ì û ÐZÒäÓgåÙÚ�Ñ�Ý!Ú�õ}Ö
Ñ&ÚHØZÖ � ù ÛZÒèõ'Ñ&ÚHØAÖsÞ�ãèãäÚ � õDÞ�à��4�«Ñ&Ö�õ}õ×Þ�ç�ÖsÓÕÚ�Ð!ÖsõÕÝ!Ö�åÙÒäóNÖÙØ)�oÒñÞ�Þ�õÕÒäàZç�ãèÖ(i@� � ß}ÒäÓÕÖ�î � ÒäÓÕÛ
Ó×ÛAÖ�Þ�ØAØZßÕÖÙõÕõ1Ú]á¡Ó×ÛAÖ
åÙÚ�Ñ�Ý!Ú�õ}ÖlåÙÚ�Ñ&Ñ-Þ�àAØ¯õ}Ö�à/Ó��oÒèÞsÓÕÛZÖ ¾ �.ÏZõ ÓÕÚ&áòÚ�ßÕÑ ÓÕÛZÖ
Ú]Ó×ÛZÖÙß_i�� � À ù ÛZÒäõ
ØZÚoÖ�õyàZÚ�ÓyÝAßÕÚ�ÛZÒäÐZÒäÓ å�Ú�Ñ&ÝZãèÖ4Ó×Ö$õ}ÝEÖÙå�ÒäóZåæÞ]ÓÕÒèÚ�à�Ú�á7Ñ�ÖÙõÕõÕÞ�ç�Ö�õe�oÒñÞÓ��� � ßÕÒÔÓ×Ö]îNÛZÚ � Ö1��Ö�ß � Á

­ u���R��6�  �}&SZ ��R+�6T ­ R�rxR��
ù ÛZÖÙßÕÖyÞ�ß}Ö.Ú�àZãÔë'Ó � Ú'õ}ëoõöÓ×Ö�Ñ ßÕÖÙç�ÒèõöÓ×Ö�ß}õ�ÏZõ}Ö�ØsÐ/ë
ÓÕÛZÖ õy���z�c�@gDàZÖ��7Ú�ãäã	{~Þ�àZØ=gDàZÖ��7Ú�ãäã � ØZØZßÕÖÙõÕõ �
ÎHÖÙåÙÓ×ÒäÚ�à C � C � ï'ØZÖÙõÕåÙßÕÒèÐ!Ö�õyÓ×ÛAÖlÏAõÕÖlÚ�á7ÓÕÛZÖ�õ}Ö
ß}Ö�ç�Òäõ}ÓÕÖ�ßÕõ �
­ R�rxR0ZtY��cr's W��6�
ÎHÖ1��Ö�ßÕÞ�ã»Þ�ØZØAßÕÖ�õ}õ�õÕÝNÞ�åÙÖ�õ�ÏZõ}ÖrõöÓúÞ]ÓÕÒèå õ×Îx� � ê´ãèÚoåæÞ]ÓÕÒèÚ�àAõ¡ß×ÞXÓ×ÛZÖÙß�Ó×ÛNÞ�à�åÙÚ�àAóNç�ÏZßÕÒäàZç$õy�#�z�SõöÓúÞ]ÓÕÖ
Ú�ß�ÖÙàZå�ÚoØZÒèàAç°ÓÕÛZÖ�õúÎx� � ê Þ�ØZØAßÕÖ�õ}õ � ÒÔÓ×ÛZÒäà�Ó×ÛZÖ�õ
����ÏZõ-Þ]ØZØZßÕÖÙõÕõsÝZÛNÞ]õÕÖ � Þ/Î�� � ê ù Ñ�Ý¢Òäõ
ÏZõ}Ö�Ø�Þ�õyÓ×ÛAÖlÓÕÖ�Ñ&ÝEÚ�ßÕÞ�ß}ë-õúÎx� � ê ãèÚoåæÞ]ÓÕÒèÚ�à�áòÚ�ßyØNÞXÓúÞ�Ó×ß×Þ]àZõ}áòÖÙßÕßÕÖÙØhÓ×Ú&Ú�ß�áòßÕÚ�Ñ´Ó×ÛZÖ
Þ/Îx� � ê �
g���ÖÙß¸�NÚ � ÎoÓ×Þ]Ó×ÏZõ¡å�Ú�à/ÓúÞ]ÒèàZõuÓ×ÛZÖ�õ}Ó×Þ]Ó×ÏAõ7Ú�áAÓ×ÛZÖ�Ú���Ö�ß��NÚ � ô<ÏZÖ�ÏZÖ]î � ÛZÒäåúÛ ÒèõuÑ�Þ�Òèà/ÓúÞ]ÒèàZÖÙØlÐ/ë
é�ÓÕßÕã �
â,Ñ�ÝHÓ>ëZê¯õÕç � ØZØZßÕÖÙõÕõDÒäàZØZÒäåæÞ]ÓÕÖ�õ�Ó×ÛZÖ'õ×Îx� � ê Þ�ØAØZßÕÖÙõÕõ ÓÕÚ�Ð!Ö'ßÕÖ�Þ�Ø � ÛAÖ�à�Þ&ÎHÛ�� þ¯ßÕÖ�Þ�Ø¯ØZÚHÖÙõ
àZÚ�Ó¡ÝEÚ�ãèãHÞ�à/ë�àZÚ�à û ÖÙÑ�ÝAÓ>ëlô<ÏZÖÙÏZÖ�õ � �lé.Ú�àAóNç ù Ñ&Ý�Òèõ7ÏZõÕÖÙØsÓÕÚ � ßÕÒÔÓ×Ö#�#�z�ÉÚ�ß�é�Ó×ßÕãHõ}Ó×Þ]Ó×Ö�Ó×ÚDÓ×ÛAÖ

k�k



{7ÒèÖ�ãäØ ü Þ]ãèÏZÖ ÜDÖÙõÕå�ß}ÒèÝAÓÕÒèÚ�à
×Ü��Ù á ./.(� à<ÏZõ}Ö�Ø�./.

× ï4�äï C Ù á Þ/Î�� � ê Þ�ØAØZßÕÖÙõÕõ
× ï+ix�äï0;0Ù á ./.(� à<ÏZõ}Ö�Ø�./.
× ï�k�Ù � ù ßÕÞ�àZõöáòÖ�ßyÓ×ÚsõúÎx� � êï ù ßÕÞ�àZõöáòÖ�ß�Ó×Ú�Þ/Îx� � ê× ïVí6� ì�ð Ù á õúÎ�� � ê Þ�ØAØZßÕÖÙõÕõ

× C ��� C ï�Ù á ù ß×Þ�àZõöáòÖ�ß1ÎHÒ.ÐÙÖ

ù Þ�ÐZãèÖ C � C � ¾ �.ÏAõ Ü$ÞXÓúÞ&ê�Ú�ÓÕÒèÚ�à2{NÚ�ß}Ñ-Þ]Ó
õúÎ�� � ê õÕÚ�ÒäÓyå�Þ�àhÐ!Ö'ßÕÖæÞ]ØhÐ/ë~Ó×ÛZÖlõy� � {¡ÒèàNÞ]ãèãäë�î��?��Ó×ß
� Þ�õÕÖlØZÖ4óNàZÖ�õrÓ×ÛZÖlßÕÖÙç�ÒèÚ�à¯åÙÚ�à/ÓúÞ�ÒäàZÒèàAç
é�Ó×ß}ã û Ñ-Þ�Òäà/ÓúÞ�ÒäàZÖ�Ø�õöÓúÞ]ÓÕÏZõyÝEÚ�Òèà/Ó×ÖÙßÕõ�å�Ú�ßÕßÕÖÙõÕÝ!Ú�àZØZÒäàZçsÓ×Ú�Ó×ÛZÖ?�]Þ�ß}ÒèÚ�ÏZõré.Ú�Ñ�Ñ¤�'ß}Ú�ÏZÝZõ �

í2Ò�
 +a~ ����� �����
� �
	��,
�������	

ù ÛZÖ'õúé#�.ÏZàZÒäÓ Òèõ�ßÕÖÙõÕÝ!Ú�àZõ}ÒèÐZãäÖDáòÚ�ß�å�ÚoÚ�ßÕØAÒèàNÞ]ÓÕÒèàZç
Ó×ÛZÖ ¾ �.ÏAõrÒäà/Ó×Ö�ßöá¤Þ�å�Ö]î � ÛZÒèåúÛ�Ó×ÛAÖ$õy�#�z�[ÏZõ}Ö�õ
Ó×Ú�ßÕÖÙô<ÏZÖ�õöÓ~Þ�å4Ó×ÒèÚ�àGÚ�àýÓ×ÛZÖ2�z�.ÏAõ-Ð!ÖÙÓ � Ö�Ö�à f â�ÎEî�Þ/Îx� � ê3î�õúÎ�� � ê Þ�àZØýÓ×ÛZÖ ù þx�h©4� þx�
àZÖ4Ó � Ú�ß¸	~Òèà/Ó×ÖÙß}á¤Þ�åÙÖ'Ñ�ÚoØZÏZãäÖ �

ù ÛZÖ&ãèÚ�ç�Òäå Òèà�ÓÕÛZÒèõ'ÏZàZÒÔÓ'Òèõ$á¤Þ�ÒäßÕãäë�õ}ÓÕß×Þ�Òäç�Û/ÓÕáòÚ�ß � Þ]ßÕØ � ù ÛZÖÙßÕÖ�Þ�ßÕÖ�Ó � Ú�ÐZÏ��eÖÙßÕõlÏZõÕÖÙØ-��Ú�àAÖ
áòÚ�ß&ÝEÖÙàZØZÒäàZç�Þ/Î�� � ê Þ�å�åÙÖ�õ}õ~ßÕÖ�ô<ÏZÖÙõ}ÓÕõ�ç�Ö�àAÖ�ß×ÞXÓ×Ö�ØSÐ/ë¢Ó×ÛAÖhõy���&õ}ÏZÐZÑ&ÚHØAÏZãèÖ�Þ�àZØ^Ú�àZÖ¯áòÚ�ß
é.Ú�Ñ&ÝEÚ�õÕÖlßÕÖ�ô<ÏZÖÙõ}ÓÕõ$ç�Ö�àZÖÙß×Þ]ÓÕÖ�Ø�Ð/ë�Ó×ÛAÖ�õ>�'Î�Ñ&ÚoØZÏZãèÖ �7� ãäãjßÕÖ�ô<ÏZÖÙõ}ÓÕõ'Þ�ßÕÖlÒèàZÒÔÓ×ÒèÞ�ãèãÔë�ÝAãñÞ�åÙÖ�Ø�Òäà
Ó×ÛAÖ�õÕÖ�ÐZÏx�EÖ�ß}õ���Þ�ØZØZÒÔÓ×ÒäÚ�àNÞ�ã�ÐAÏx�eÖÙß�õöÓúÞ]ÓÕÖ�ÒäàZØZÒèå�Þ]Ó×Ö�ÓÕÛNÞ]ÓlÓ×ÛZÖ�å�Ú�Ñ&Ñ-Þ]àZØ3õ}ÛZÚ�ÏZãäØ�Ð!Ö�ØAÖ�ãñÞæë�Ö�Ø
ÏZà/Ó×ÒäãeÓ×ÛAÖlàAÖ4þoÓDÞ]ØZØZßÕÖÙõÕõrÚ�ß�ØNÞ]Ó×Þ�ÝZÛNÞ�õ}Ö
åÙÚ�Ñ�ÝAãèÖÙÓÕÖ�õ �

^§ÛZÖ�à�ÞGÜ$Þ]Ó×Þ/ê�Ú�ÓÕÒèÚ�àSåÙÚ�Ñ&Ñ-Þ�àAØvÒäõ�ßÕÖæÞ]ØAë�îDÓÕÛZÖ3õ×é#�~ÝZãñÞ]å�Ö�õ~ÓÕÛZÖ3åÙÚ�Ñ&Ñ-Þ�àAØvÚ�à¦Ó×ÛAÖ
¾ �.ÏZõÕÜ$Þ]ÓúÞ~Òäà<ÓÕÖ�ßöá¤Þ�å�Ö&Þ�åÙå�Ú�ß}ØZÒèàZç~ÓÕÚ ù Þ�ÐZãäÖ C � C Þ�àAØ�Þ�õ}õÕÖÙß}Ó×õ'Ó×ÛAÖ�Ü$ÞXÓúÞ/ê�Ú]Ó×ÒèÚ�à ü Þ�ãèÒäØ�õ}Òèç�àZÞ�ã:�
Ó×ÛAÖ�õÕÖ�õÕÒäç�àNÞ�ãäõ'Þ�ßÕÖ&ÛZÖ�ãäØ3ÏAà<ÓÕÒèã�é�Ó×ß}ã�ßÕÖ�õ}ÝEÚ�àZØ � ÒÔÓ×Û3Ü$Þ]ÓúÞ/ê¯Ú�Ó×ÒäÚ�à�{NßÕÖÙÖ Ó×ÚhÒäàZØZÒäåæÞ]ÓÕÖ Ó×ÛNÞ]ÓlÓ×ÛAÖ
å�Ú�Ñ�Ñ�Þ�àZØ~ÛNÞ]õrÐ!Ö�ÖÙàhß}Ö�å�ÖÙÒ*��Ö�Ø ��� Ó�Ó×ÛZÒäõyÝEÚ�Òäà/ÓæîHÓÕÛZÖ'ÐZÏx�EÖ�ßrÒèõ�åÙãèÖæÞ]ßÕÖ�Ø �

� é.Ú�Ñ&ÝEÚ�õ}Ö$ßÕÖÙôoÏAÖ�õ}Órß}Ö�ô<ÏZÒèß}Ö�õ ÓÕÛNÞ]Ó�Ó×ÛAÖlÎx� � ê Þ�ØZØZß}Ö�õÕõyç�ÖÙàZÖ�ßÕÞ]Ó×ÖÙØ�Ð<ë�õ>�'Î�ÐEÖ$ÝZãèÞ�å�ÖÙØ
Ú�à ÓÕÛZÖ ¾ �.ÏZõ � ØZØZß}Ö�õ}õ�Òäà<ÓÕÖ�ßöá¤Þ�å�Ö�Þ]àZØ Ó×ÛZÖ�ØZÞ]ÓúÞÓÀòõy�/�.ÏZõ � ØZØZß}Ö�õ}õ�Òäà Ñ�Ú�õ}Ó,å�Þ�õÕÖÙõ��HÞDÛNÞ�ßÕØ � ÒèßÕÖÙØ
C ì]Ð�óNÖ�ãäØ�áòÚ�ß.åÙã Îx� � ê*ÏAÝEØNÞXÓ×Ö�õyÁ�Ð!ÖDÝZãñÞ]å�Ö�Ø-Ú�à/Ó×Ú ¾ �.ÏZõÕÜ$Þ]ÓúÞ �]� ç/Þ]Òèàqî<Ó×ÛZÖ1õÕÒèç�àNÞ�ãèõ.Þ�ßÕÖ ÛZÖ�ãäØ
ÏZà/Ó×ÒäãeÓ×ÛAÖ�é.Ú�Ñ�Ý!Ú�õÕÖ�{NßÕÖ�Ö'ß}Ö�õÕÝ!Ú�àZõ}Ö
Òäõ�ç�Ò*��Ö�àqî � ÛAÖ�à�ÓÕÛZÖ'ÐZÏx�EÖ�ßyÒèõ�åÙãèÖ�Þ�ßÕÖÙØ �

k/í



ù ÛZÖ1õ×é#�,ÏZõÕÖÙõ Þ%��Ö�ßöë&õÕÒèÑ&ÝZãäÖ�Ñ�Ö4Ó×ÛZÚoØ�áòÚ�ß�ß}Ö�õÕÚ�ã*�oÒèàZçlå�Ú�àx�NÒèå4Ó×ÒäàZç
ß}Ö�ô<ÏZÖÙõ}Ó×õ�áòÚ�ß,Ó×ÛZÖ ¾ �.ÏZõ��
ÒäÓ
Ó×ßÕÞ�å>	<õ Ó×ÛZÖ�ãèÞ�õ}Ó�ÏZõÕÖ-Ú�áyÓ×ÛZÖ ¾ ��ÏZõ�Þ�àZØ¢Þ � Þ�ßÕØAõ�ÝZßÕÒäÚ�ßÕÒÔÓ>ë�Ó×Ú�Ó×ÛAÖ-Ó>ëoÝEÖ)À¤Ü$Þ]ÓúÞ/ê¯Ú�Ó×ÒäÚ�à3Ú�ß
é.Ú�Ñ&ÝEÚ�õÕÖ�Á � ÛZÒèåúÛ � Þ�õ�àZÚ�Ó�õ}Ö�ß��HÒäå�ÖÙØ�Ñ&Ú�õ}Ó.ßÕÖÙå�Ö�à/ÓÕãäë � ù ÛZÖÙßÕÖ'Òèõ.àZÚ�àZÖ�ÖÙØ~áòÚ�ß Ñ&Ú�ßÕÖrÓ×ÛNÞ�à�Ú�àAÖ
ÐZÏx�EÖ�ß'áòÚ�ß$Ö�Þ�åúÛ3Ó>ëoÝ!Ö�î¡õ}ÒèàZåÙÖ�Ó×ÛZÖ&õúé#�DÐAßÕÚ/Þ�ØAåæÞ�õöÓ×õ'Ó×ÛZÖ&ÐZÏx�EÖ�ß'õ}Ó×Þ]Ó×ÏAõ�Þ�àAØ�ÓÕÛZÖ�Ú]Ó×ÛZÖÙßlÏAàZÒäÓÕõ
ç�ÖÙàZÖ�ßÕÞ]Ó×Ö'ßÕÖ4Ó×ß}ÒèÖ�õ � ÛZÖÙà�Þ�å�Ú�àx�NÒèå4ÓyÒèõ�ØZÖ4Ó×ÖÙåÙÓ×ÖÙØ �

í2Ò�� ��)�� � 
���#

ù ÛZÖ õ
�#�z�GÒäÑ�ÝAãèÖ�Ñ&Ö�à/Ó×Þ]Ó×ÒäÚ�à'ÒèõgØZßÕÒ���Ö�à�Ð<ëlÓ×ÛAÖ�áòÏZàZå4Ó×ÒäÚ�àZõ7Þ�àZØ Òäà<ÓÕÖ�ßöá¤Þ�å�ÖÙõ¡ØZÖÙõÕå�ß}ÒèÐ!Ö�Ø�Òäà�é.ÛNÞ�Ý û
Ó×ÖÙß ì � ù Ú�ÝZßÕÚ��oÒèØZÖ&Ó×ÛZÒäõ$áòÏZàZåÙÓÕÒèÚ�àZÞ�ãèÒÔÓ>ë�îjÓ×ÛZÖ�õy�#�z�"Òèõ'ÐZß}Ú�	�ÖÙàaÒèà/Ó×Ú�Ó×ÛZß}Ö�Ö�Ñ�ÚoØZÏZãäÖ�õ��
Þ¨��ÏZõ
�>à/Ó×ÖÙß}á¤Þ�åÙÖ Ñ�ÚoØZÏZãäÖ � ÛAÒèåúÛ Òäà<ÓÕÖ�ßÕÞ�åÙÓÕõ � ÒäÓÕÛ
Ó×ÛAÖ õy�/�.ÏZõÙî<Þ?�DÏZÖ�ÏAÖ�©�ÎoÓ×Þ]Ó×Ö.Ñ�ÚoØZÏZãäÖ � ÛAÒèåúÛ�ç�ÖÙàZÖ�ß û
Þ]ÓÕÖ�õ�õúÎ�� � ê Þ]ØZØZßÕÖÙõÕõ}Ö�õ Þ�àZØ~Ñ�Þ�Òèà/ÓúÞ]ÒèàZõ�õy�#�z��õöÓúÞ]ÓÕÖ�îNÞ�àAØ�Þsé�ÓÕßÕã-�>à/ÓÕÖ�ß}á¤Þ]å�Ö$Ñ&ÚHØZÏAãèÖ � ÛAÒèåúÛ
ÛNÞ�àAØZãèÖÙõ1õy���z��Òèà/Ó×ÖÙß×Þ�å4Ó×ÒèÚ�à � ÒäÓÕÛhÓ×ÛAÖ ¾ �.ÏZõ � ù Ú�ç�ÖÙÓÕÛZÖ�ßÙîEÓ×ÛAÖ�õÕÖ�Ñ&ÚoØZÏZãèÖÙõ ÝAßÕÚ��oÒèØZÖ�Þ]ãèãuÚ�á,Ó×ÛAÖ
áòÏZàZå4Ó×ÒäÚ�àNÞ�ãäÒäÓ>ë�ßÕÖ�ô<ÏZÒäßÕÖÙØ �

k��



D Ê º~Ë HKJ ¶ �

º 
 Í�� Í0f Ë ¼�J f J�FIHÉºÈH ± EGF

ù ÛZÒäõråúÛZÞ�ÝAÓ×ÖÙßyØZÖ�õ}å�ßÕÒäÐEÖÙõrÓÕÛZÖ$áòÏZàZå4Ó×ÒèÚ�àNÞ�ãèÒÔÓ>ë-Ú]á7ÓÕÛZÖlÞ��#�z� � {7ÒèßÕõöÓæîNÞ]à¯Ú���Ö�ß¸�oÒäÖ � Ú�ágÓ×ÛZÖlÞ����z�
Òèõ.ç�Ò*��Ö�àqîHØZÖ�õ}å�ßÕÒäÐZÒèàAç Ó×ÛZÖ'Þ�õ}õÕÒäç�àZÑ&Ö�à/Ó Ú�áuáòÏZàAåÙÓ×ÒäÚ�àNÞ�ãäÒäÓ>ë�ÓÕÚ Ó×ÛZÖh�]Þ�ß}ÒèÚ�ÏZõ�õÕÏZÐAÑ�ÚoØZÏZãäÖ�õ � ÒÔÓ×ÛZÒäà
Ó×ÛAÖsÞ��#�z��Þ�àAØ°ÓÕÛZÖ Òäà<ÓÕÖ�ßÕÞ�åÙÓÕÒèÚ�à�Ð!ÖÙÓ � Ö�ÖÙà�ÓÕÛZÖ�õ}Ö&õ}ÏZÐZÑ&ÚHØAÏZãèÖÙõ � ù ÛZÖsõÕÏZÐAÑ�ÚoØZÏZãäÖ�õ$Þ�ß}Ö�Ó×ÛAÖ�à
ØZÖÙõÕå�ß}ÒèÐ!Ö�Ø�Òäà ØZÖÙÓ×Þ�ÒèãUî]ÒäàZå�ãäÏZØZÒäàZç1Þ]ãèã/óNàZÒÔÓ×Ö.õöÓúÞ]ÓÕÖ Ñ�Þ�åúÛZÒèàAÖ�õ7Àt{,ÎZê�õyÁ4î/ß}Ö�ç�Òäõ}Ó×ÖÙßÕõ¡Þ�àZØ ãäÚ�ç�Òèå�ÏZõ}Ö�Ø
Ó×ÚsÝZß}Ú��HÒäØZÖ$Ó×ÛZÖ'ß}Ö�ô<ÏZÒèß}Ö�Ø�áòÏZàZå4Ó×ÒèÚ�àNÞ�ãèÒÔÓ>ë �

� õ$Ñ&Ö�à/Ó×ÒäÚ�àZÖÙØqîeÓ×ÛAÖsÞ��#�z��Þ�àAØ�õ
�#�z��õÕÛZÞ�ßÕÖ�Ñ�Þ�à/ëhåÙÚ�Ñ&Ñ�Ú�à�áòÏZàZåÙÓÕÒèÚ�àAõ�îuÞ�àZØ�ÓÕÛZÖsÞ��#�úî
Þ@�'Î°Þ�àZØ3Þ/é#�DõÕÏAÐZÑ�ÚoØZÏZãäÖ�õlÞ�ãäã,Þ�ßÕÖsõ}ÒèÑ&ÒèãñÞ]ß Ó×Ú�Ó×ÛAÖ�Òèß'õ
�#�z�"åÙÚ�ÏZà/Ó×ÖÙßÕÝNÞ]ß}Ó×õ � ù ÛZÖ�å�Ú�Ñ&ÝZãäÖÙÓ×Ö
ØZÖÙõÕå�ß}ÒèÝAÓÕÒèÚ�àAõ Þ]ßÕÖ$ÝZß}Ú0�oÒäØZÖ�Ø¯ÛZÖ�ß}Ö
àAÚ�àZÖÙÓÕÛZÖ�ãäÖ�õ}õ Òäà�Ó×ÛZÖ'Òèà/ÓÕÖ�ßÕÖÙõ}ÓrÚ�á¡ßÕÖæÞ]ØNÞ�ÐZÒäãèÒäÓ>ë �


¨Ò�Ñ ð�ñ��l��ñ����h$

ù ÛZÖsÞ����z��ÒèõDÐAßÕÚ�	]Ö�à°Òèà/Ó×Ú�áòÚ�ÏZß1ØZÒäõ}ÓÕÒèàZå4Ó$õÕÏZÐAÑ�ÚoØZÏZãäÖ�õ��yÓ×ÛAÖsÞ��#�z�½�.ÏAõ?�>à<ÓÕÖ�ßöá¤Þ�å�Ö]îjÚ�ß$Þ��#�>�
Ó×ÛAÖ�Þ��#�z���$ÏAÖ�ÏZÖ+©�ÎoÓúÞXÓ×Ö�îeÚ�ßDÞ@�'Îq�»Ó×ÛAÖ�Þ��#�z��é�Ó×ßÕãX�>à/Ó×Ö�ßöá¤Þ�å�Ö]îqÚ�ß1Þ/é#�>�qÞ�àAØhÓ×ÛZÖ Þ��#�z����ÏZõ
êhÞ�õöÓ×ÖÙß�î�Ú�ß�Þ���ê � {¡Òäç�ÏZßÕÖÓi û ï-õ}ÛZÚ � õ�Ó×ÛZÖÙõÕÖ�õ}ÏZÐZÑ&ÚHØAÏZãèÖÙõ Þ�àZØ3Ó×ÛZÖ�ÝZßÕÒäÑ-Þ�ßöë�Òèà/ÓÕÖ�ß}á¤Þ]å�Ö�õ
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Òäõ ß}Ö�õÕÝ!Ú�àZõ}ÒèÐZãäÖláòÚ�ß Ñ�Þ�Òèà/Ó×Þ�ÒèàZÒäàZç�Þ�àAØ�Ñ-Þ]àZÒèÝZÏAãñÞ]ÓÕÒèàZç ÓÕÛZÖ�Þ4�#�z�c, õ
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Ó×ßÕÞ�àZõöáòÖ�ß ��� ØZØZß}Ö�õ}õy�yÖæÞ�Ø[Þ]àZØ � ØZØZßÕÖÙõÕõ�^�ß}ÒäÓ×Ö3ÒèàZØAÒèåæÞXÓ×Ö�Ó×ÛAÖ3ØZÖÙå�ÚoØZÖ�Ø¦Ó>ëHÝ!Ö�Ú�á Ó×ÛAÖ3Ñ&Ú�õ}Ó
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ê�ÖÙÑ��h�>à f Ö4þoÓ ïVì]Ð Þ@�'Î Þ�� ê f Ö4þoÓ1ê�ÖÙÑ��h�>à � ØZØZß}Ö�õ}õé.Ú�Ñ&ÝEÚ�õ}Ö � ��Þ]Òèã ïæÐ Þ/é#� Þ@�'ÎEîNÞ4��ê é.Ú�Ñ&Ý!Ú�õÕÖ � �]Þ�ÒäãñÞ�ÐAãèÖÜ$Þ]ÓúÞ/ê¯Ú�Ó×ÒäÚ�à � �]Þ�Òäã ïæÐ Þ/é#� Þ��#� Ü$Þ]Ó×Þ/ê�Ú�ÓÕÒèÚ�à � ��Þ]ÒèãñÞ]ÐZãèÖÜ$ÞXÓúÞ/ê�Ú]Ó×ÒèÚ�àNÜDÚ�àZÖ ïæÐ Þ/é#� Þ��#� Ü$Þ]ÓúÞ/ê¯Ú�Ó×ÒäÚ�à�ÜDÚ�àZÖ

Þ���êhêhÞ�õ}ÓÕÖ�ß � ØZØZß}Ö�õ}õ ïæÐ Þ���ê Þ��#� Þ4��ê ê�Þ�õ}ÓÕÖ�ßÕÒäàZç�Þ��/�.ÏZõ � ØZØAßÕÖ�õ}õÞ���êhêhÞ�õ}ÓÕÖ�ßÕÜ$Þ]ÓúÞ ïæÐ Þ���ê Þ��#� Þ4��ê ê�Þ�õ}ÓÕÖ�ßÕÒäàZç&Þ��/�.ÏZõ Ü$Þ]ÓúÞ
å�ãäõy�rÝEØNÞXÓ×Ö ïæÐ Þ���ê Þ��lÎ å�ã Î�� � êG�rÝEØZÞ]Ó×Ö%�>à3��ß}Ú�ç�ß}Ö�õÕõ
� ÝZÝZßy�rÝEØZÞ]Ó×Ö ïæÐ Þ���ê Þ��lÎ � ÝZÝZßÕÚ��]Þ�ã��yÖ�ç�Òäõ}ÓÕÖ�ße� Ý!ØNÞ]ÓÕÖ

� ÝZÝZß×é.Ú�Ñ&Ñ-Þ�àAØ C Ð Þ���ê Þ��lÎ � ÝZÝZß}Ú���Þ]ã��rÖÙç�ÒèõöÓ×Ö�ßré.Ú�Ñ�Ñ�Þ�àZØ
� ÝZÝZß � ØZØZß}Ö�õ}õ f Ö � ï���Ð Þ���ê Þ��lÎ f Ö � � ÝZÝZß×Îx� � ê � ØZØZßÕÖÙõÕõ ü Þ]ãèÏZÖÞ���êhé.Ú�Ñ�Ý!Ú�õ}Ö+�yÖ�ô ïæÐ Þ���ê Þ@�'ÎEî»Þ/é#� Þ���ê ê�Ö�Ñ��h�>à�é.Ú�Ñ&Ý!Ú�õÕÖ

ù Þ�ÐZãèÖ%i � ï���Þ����z�¿�>à<ÓÕÖ�ß}àNÞ�ã7ÎHÒèç�àNÞ�ãèõ

í�ì



{7ÒèÖ�ãäØ ü Þ]ãèÏZÖ é.Ú�Ñ&Ñ�ÖÙà/Ó×õ
×Ø�x� ì Ù ���4� � ÝAÝZßy�yÖ�ç<Î<ÓúÞ]ÓÕÖ�4Õ� â � Üa`���Hï � ÝZÝAßy�yÖ�ç<ÎoÓ×Þ]Ó×Ö�4�8�g'éÇ5'â�Ü

�Aï+� �rÖÙõÕÖÙÓ1Ü'ê � ��þAÜ$Þ]Ó×Þ@� éÇ��ÓÕß
�Aï�ï � ÝZÝZßy�yÖ�ç/ÎoÓúÞ]ÓÕÖ�4�{]�râ�â
ï��4� f Ú�gDÝ!Ö�ßÕÞ]Ó×ÒäÚ�à
ï��Hï 8uÚoå>	 f Ú�Ó×ÒÔóNåæÞ]ÓÕÒèÚ�à
ï�ï+� 8jÚHå>	�©4�ràZãèÚoå>	~Þ��/�.ÏZõ
ï�ï�ï � àZãäÚHå>	 f Ú�ÓÕÒäóNå�Þ]Ó×ÒäÚ�à

ù Þ�ÐZãäÖ?i � ì�� � ÝZÝAßúé.Ú�Ñ&Ñ-Þ]àZØ¯â�àAå�ÚoØZÒèàZç

ÏZÝ!ØNÞ]ÓÕÖrÒäõ,ÒèàsÝZß}Ú�ç�ßÕÖÙõÕõÙî � ÛAÒèåúÛ&ÒèàZØZÒäåæÞ]ÓÕÖ�õ�ÓÕÛNÞ]Ó�Þ�à/ë Ó×ßÕÞ�àZõöáòÖ�ß,Ó×Ú
ÎHàZÚoÚ�Ý!Ö�Ø�ÎHÝNÞ]å�ÖrÑ ÏZõ}Ó�Ð!ÖyßÕÖ û
Ó×ß}ÒèÖÙØ �X� ÝZÝZß
� Ý!ØNÞ]Ó×Ö�ÒèàAØZÒèå�Þ]Ó×ÖÙõqÓ×ÛNÞ]Ó7Þ f â�Îx�.Ï��eÖÙß7åÙÚ�Ñ�Ñ�Þ�àZØ'ß}Ö�ãñÞXÓ×Ö�Ø'Ó×ÚyÓ×ÛAÖ � ÝZÝZß}Ú0�]Þ�ã6�yÖ�ç û
ÒèõöÓ×ÖÙß��/Ó×ÛZÖyõ}ÝEÖÙå�ÒäóZåråÙÚ�Ñ&Ñ-Þ�àAØ�Òèõ,õÕÝ!Ö�åÙÒäóNÖÙØ�Òäà � ÝZÝAßúé.Ú�Ñ&Ñ-Þ]àZØ&Þ�å�åÙÚ�ßÕØZÒäàZç$Ó×Ú ù Þ�ÐZãèÖ7i � ìHî<Þ]àZØ
Ó×ÛAÖ�àZÖ � � ÝZÝAßúÎx� � ê � ØZØZß}Ö�õÕõ�Òèõ¡ç�Ò*��Ö�à�Òèà � ÝZÝZß � ØZØZß}Ö�õ}õ f Ö � � {¡ÒèàNÞ]ãèãäë�î�Þ4��ê�é.Ú�Ñ&ÝEÚ�õÕÖ+�yÖ�ô
ÒèàAØZÒèå�Þ]Ó×ÖÙõ Ó×ÛNÞ]ÓrÞ4��ê àAÖ�Ö�ØAõrÓÕÚ&åÙÚ�Ñ&ÝEÚ�õ}ÖlÞ�à¯Þ�å>	<àZÚ � ãèÖ�ØAç�Ñ�ÖÙà/Ó1Òäàhê¯Ö�Ñ��?�>à�Ó×ÛAßÕÚ�ÏZç�Û�Þ�é#� �


¨Ò�Ý 
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ù ÛZÖ�Þ4�#�qõÕÏAÐZÑ�ÚoØZÏZãäÖ.Þ]åÙÓ×õ¡Þ�õ�ÞrõÕãèÞ���Ö ØZÖ1�HÒäå�Ö�Ú�à
ÓÕÛZÖ Þ��/�.ÏAõ,Þ�å�åÙÚ�ßÕØAÒèàZçrÓ×Ú ÓÕÛZÖ.õ}ÝEÖÙå�ÒÔóNåæÞ]ÓÕÒèÚ�àAõ
Ú�á�Ó×ÛZÖ=k�� á ÐAÏZõ'ÝZßÕÚ�ÓÕÚHåÙÚ�ãe× ïVì Ù�Þ�àAØ°ÓÕÛZÖ9� àZÒäÚ�à°Ñ�ÖÙÑ�Ú�ßöëhåÙÚ�à/Ó×ß}Ú�ãèãäÖ�ß=× ð�Ù � ù ÛAÖ&óNàAÒäÓ×ÖsõöÓúÞ]ÓÕÖ
Ñ�Þ�åúÛZÒèàAÖ1Þ�àAØ�Þ�õ}õÕÚoå�ÒñÞXÓ×Ö�Ø�ãèÚ�ç�Òèå � ÛZÒèåúÛ-ç�Ö�àZÖÙß×Þ]ÓÕÖrÓÕÛZÖ1õ
�/�.ÏZõ�Þ�àAØ�Þ/Îx� � ê õÕÒèç�àNÞ�ãèõ�åÙÚ�Ñ�Ý!Ú�õ}Ö
Ó×ÛAÖlÐAÏZã.	�Ú�á¡ÓÕÛZÒèõ�ãäÚ�ç�Òèå �

\��@����� B�ºÕ·'ºL¸Z¶´Ày¸Z¹�¸Z¶ij ¹.Ë!¿'ºÕ·$¶

ù ÛZÖ�Þ4����ÏZõ1ÒäõDÞ�k4��á�õ}ÝZãèÒÔÓ ÝAÛNÞ�õÕÖ�ÐZÏZõ�î � ÒäÓÕÛ�Þ�ØZØAßÕÖ�õ}õ'Þ�àZØ�ØNÞ]ÓúÞ&Ó×ß×Þ]àZõ}áòÖÙßÕõ1Úoå�åÙÏZßÕß}ÒèàZç�õÕÖÙÝ û
Þ�ßÕÞ]Ó×ÖÙãäëS�ZÓ×ÛZÖ'Ó � Ú-ÝZÛNÞ]õÕÖ�õ åæÞ�à�Ú���Ö�ß}ãñÞ�Ýeî!Ú�ßyÓÕÛZÖ'ØNÞ]Ó×ÞsÓÕß×Þ�àZõöáòÖ�ßråæÞ�à�ÚHåÙå�ÏZß Þ]á ÓÕÖ�ß�Ó×ÛZÖ
Þ�ØZØAßÕÖ�õ}õ
Ó×ßÕÞ�àZõöáòÖ�ßyÒèõ�åÙÚ�Ñ�ÝAãèÖÙÓÕÖ �

ù ÛZÖ=� àZÒäÚ�à�Ñ&Ö�Ñ&Ú�ß}ë�å�Ú�à<ÓÕßÕÚ�ãäãèÖÙßDÞ�ãäãèÚ � õj�NÖÿþHÒèÐZãäÖ ÝZÒèÝ!Ö�ãäÒèàZÒäàZç&Ú�á�k���áÍÐZÏAõDÓ×ß×Þ]àZõ×Þ�å4Ó×ÒäÚ�àZõ��
Ó×ÛAÖ1Þ�����ÒèÑ&ÝZãèÖÙÑ�ÖÙà/ÓúÞ]ÓÕÒèÚ�àsÞ�ãäãèÚ � õ,ÏZÝ&Ó×Ú
ÓÕÛZßÕÖÙÖ Ú�ÏAÓ×õöÓúÞ�àZØAÒèàZç�Þ�ØZØZß}Ö�õÕõ�ÝZÛNÞ�õ}Ö ÓÕß×Þ�àZõÕÞ�åÙÓÕÒèÚ�àAõ�ÓÕÚ
Ð!ÖDÝZÒèÝ!Ö�ãäÒèàZÖÙØ � �>à~Ú�ÓÕÛZÖ�ß � Ú�ß}ØZõ�îZÓÕÛZÖ$Þ�ØAØZßÕÖÙõÕõyÝZÒèÝ!Ö�ãäÒèàZÖrØZÚoÖ�õ àAÚ�Ó�õ}Ó×Þ�ãèãEÏZà/Ó×Òäã!ÓÕÛZÖ�ß}Ö'Þ�ßÕÖ1ÓÕÛZßÕÖÙÖ

í C
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To A0D0To A0D2To A0D1

{¡Òäç�ÏZß}Öhi û ì6��Þ��#��{¡ÒèàZÒÔÓ×Ö'Î<ÓúÞ]ÓÕÖ�ê�Þ�åúÛZÒèàAÖ(g���Ö�ß¸�oÒäÖ �

AExDEy

AAxDEy
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AExDSy AExDAy AExDRy
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ARxDSy

ACxDSy ACxDAy
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{7Òèç�ÏZß}Ö?i û C �,Þ��#�#{¡ÒèàZÒÔÓ×Ö'Î<ÓúÞ]ÓÕÖ�ê�Þ�åúÛZÒèàAÖ
ÜDÖ4ÓúÞ�Òäã

ÏZàZåÙÚ�Ñ&ÝZãèÖ4Ó×Ö�Ø�ØNÞXÓúÞsÝZÛNÞ�õ}Ö�õ �
ù ÛZÖck���áªÐZÏZõyÝZß}Ú�Ó×Úoå�Ú�ãuÞ]àZØ�õÕÖ�ãäÖ�å4Ó×Ö�Ø�ÝZÒèÝ!Ö�ãäÒèàZÖ1ØZÖ�ÝAÓÕÛhÝZß}Ú��HÒäØZÖ$Ó×ÛZÖ'Ñ&Ú�Ó×Ò��]Þ]Ó×ÒäÚ�à-áòÚ�ß�Ó×ÛAÖ

ÝZß}ÒèÑ�Þ�ß}ësÞ4�#�¡óNàZÒÔÓ×Örõ}Ó×Þ]Ó×Ö Ñ-Þ�åúÛAÒèàZÖ � ù ÛZÒèõ�{,ÎZê Òèõ�ÐEÖÙõ}Ó.ØZÖ�õ}å�ßÕÒäÐEÖÙØ�Òèà�õÕÖ1��Ö�ßÕÞ�ãeõöÓ×ÖÙÝZõ�îHØZÏZÖ ÓÕÚ
Ó×ÛAÖlåÙÚ�Ñ&ÝZãèÖÿþAÒÔÓ>ë�ÒäàÆ��Ú�ã*��Ö�Ø¯Òèà�ÝZÒäÝEÖÙãèÒèàAÒèàZçlÓ×ÛZÖlÞ�ØZØAßÕÖ�õ}õ1Þ]àZØ�ØZÞ]ÓúÞ�ÝZÛNÞ]õÕÖ�õ �

{¡Òèç�ÏZßÕÖ�i û ì ç�Ò*��Ö�õgÞrõ}ÒèÑ&ÝZãèÒÔóNÖ�Ø$Ú���Ö�ß¸�oÒäÖ � Ú�áHÓ×ÛZÖ�ÖÙà<ÓÕÒèß}Ö�õöÓúÞ]ÓÕÖ�Ñ-Þ�åúÛAÒèàZÖ���{¡Òäç�ÏZßÕÖ�i û C ÐZßÕÖ�Þ4	<õ
Ú�àZÖ_{,ÎAê õ}Ó×Þ]Ó×ÖyÒäà<ÓÕÚ
õ}Ö���Ö�ß×Þ]ãEõ}ÏZÐ û õöÓúÞ]ÓÕÖ�õÙîHÖ�Þ�åúÛ-Ú�á � ÛZÒèåúÛ�ÒèàZØAÒèåæÞXÓ×Ö�õ�Þ'õÕÝ!Ö�åÙÒäóNÖÙØ�Þ�ØAØZßÕÖÙõÕõ Þ]àZØ
ØNÞ]Ó×Þ�ÝZÛNÞ�õ}Ö�Þ�õ�õ}ÛZÚ � àhÒäà ù Þ�ÐZãäÖ?i � C �

{¡Òèç�ÏZßÕÖ�i û ìhõÕÏZç�ç�Ö�õöÓ×õ&Þ�å�Òèß}å�ÏZãèÞ�ß ô<ÏZÖÙÏZÖ�ÒäÑ�ÝAãèÖ�Ñ&Ö�à/Ó×Þ]Ó×ÒäÚ�à�Ú�árÓ×ÛAÖ¯ß}Ö�ç�Òäõ}ÓÕÖ�ßÕõsÞ]õÕõÕÚoå�ÒèÞ]Ó×ÖÙØ
� ÒäÓÕÛ¯ÓÕÛZÖ
óZàZÒäÓÕÖlõöÓúÞ]ÓÕÖ
Ñ�Þ�åúÛZÒäàZÖ4�NÓÕÛZÒèõrÒèõyÝZß}Ö�å�ÒäõÕÖÙãäë~Ó×ÛAÖ
õöÓ×ßÕÏAåÙÓ×ÏAßÕÖ�ÏAõÕÖ�Ø �7� ÝNÞ]ÒèßyÚ�á�Ý!Ú�Òäà<ÓÕÖ�ß}õ

í�i



ÎoÓúÞ]ÓÕÖ � ØAØZßÕÖÙõÕõj��ÛZÞ�õÕÖ�ÎoÓúÞXÓ×ÏZõ Ü$Þ]ÓúÞÓ�,ÛNÞ�õ}Ö�Î<ÓúÞ]ÓÕÏZõ
� â¡þAÜ$â�ë � ØAØZßÕÖÙõÕõ×â,Ñ&ÝAÓ>ë Ü$Þ]ÓúÞ�â,Ñ&ÝAÓ>ë
�j� þAÜ$â�ë � ØZØZß}Ö�õ}õ � å4Ó×Ò���Ö Ü$Þ]ÓúÞ�â,Ñ&ÝAÓ>ë
� ��þAÜ$â�ë � ØZØAßÕÖ�õ}õy�yÖ�ãäÖæÞ�õ}Ö Ü$Þ]ÓúÞ�â,Ñ&ÝAÓ>ë
� é�þAÜ$â�ë � ØZØAßÕÖ�õ}õúé.Ú�àHóNßÕÑ Ü$Þ]ÓúÞ�â,Ñ&ÝAÓ>ë
� â¡þAÜ'Îoë � ØAØZßÕÖÙõÕõ×â,Ñ&ÝAÓ>ë Ü$Þ]Ó×Þ/ÎHÖ4Ó×ÏZÝ
�j� þAÜ'Îoë � ØZØZß}Ö�õ}õ � å4Ó×Ò���Ö Ü$Þ]Ó×Þ/ÎHÖ4Ó×ÏZÝ
� ��þAÜ'Îoë � ØZØAßÕÖ�õ}õy�yÖ�ãäÖæÞ�õ}Ö Ü$Þ]Ó×Þ/ÎHÖ4Ó×ÏZÝ
� é�þZÜ'Î<ë � ØZØAßÕÖ�õ}õúé.Ú�àHóNßÕÑ Ü$Þ]Ó×Þ/ÎHÖ4Ó×ÏZÝ
� â�þAÜ � ë � ØAØZßÕÖÙõÕõ×â,Ñ&ÝAÓ>ë Ü$Þ]Ó×Þ � å4Ó×Ò���Ö
��� þZÜ � ë � ØZØZß}Ö�õ}õ � å4Ó×Ò���Ö Ü$Þ]Ó×Þ � å4Ó×Ò���Ö
� � þAÜ � ë � ØZØAßÕÖ�õ}õy�yÖ�ãäÖæÞ�õ}Ö Ü$Þ]Ó×Þ � å4Ó×Ò���Ö
� é�þAÜ � ë � ØZØAßÕÖ�õ}õúé.Ú�àHóNßÕÑ Ü$Þ]Ó×Þ � å4Ó×Ò���Ö
� â¡þZÜ?��ë � ØAØZßÕÖÙõÕõ×â,Ñ&ÝAÓ>ë Ü$ÞXÓúÞ��yÖ�ãäÖæÞ�õ}Ö
��� þAÜ?�yë � ØZØZß}Ö�õ}õ � å4Ó×Ò���Ö Ü$ÞXÓúÞ��yÖ�ãäÖæÞ�õ}Ö
� � þAÜ?�yë � ØZØAßÕÖ�õ}õy�yÖ�ãäÖæÞ�õ}Ö Ü$ÞXÓúÞ��yÖ�ãäÖæÞ�õ}Ö
� é�þAÜ?��ë � ØZØAßÕÖ�õ}õúé.Ú�àHóNßÕÑ Ü$ÞXÓúÞ��yÖ�ãäÖæÞ�õ}Ö

ù Þ�ÐZãèÖ?i � C ��Þ4�#�Ç{¡ÒäàZÒäÓÕÖ'ÎoÓ×Þ]Ó×ÖlêhÞ]åúÛZÒèàZÖ
ÎoÓ×Þ]Ó×ÖÙõ
Òèõ�ÏZõ}Ö�Ø-ÓÕÚ
ÒäàZØZÒäåæÞ]ÓÕÖyÓÕÛZÖrôoÏAÖ�ÏZÖDÝ!Ú�õ}ÒäÓ×ÒäÚ�à�Ú�áqÓÕÛZÖrå�ÏZß}ßÕÖ�à/Ó Þ�ØZØZß}Ö�õÕõ.Þ�àZØ�ØNÞ]ÓúÞ'ÝZÛNÞ]õÕÖ�îHÞ�ãäãèÚ � ÒèàZç
Þ�õÕÒäàZç�ãèÖ$ØZÞ]ÓúÞ�ÝNÞ]ÓÕÛ¯ÓÕÚsÐEÖ'ÏZõ}Ö�Ø�áòÚ�ß�ÖæÞ�åúÛ�ÝZÛNÞ�õ}Ö �

� õlÑ�ÖÙà/Ó×ÒèÚ�àZÖ�Ø�Þ�Ð!Ú���Ö�îuÓ×ÛAÖ�Þ4�#�1Òäõ$ØZÖ�õ}Òèç�àZÖÙØ�ÓÕÚhÞ]ãèãèÚ � ÏZÝ°Ó×Ú~Ó×ÛAßÕÖ�ÖsÝZÒäÝEÖÙãèÒäàZÖ�Ø�Þ�ØZØAßÕÖ�õ}õ
ÝZÛNÞ]õÕÖ�õ��EÓÕÛZÒèõrßÕÖÙõ}Ó×ß}Òèå4Ó×ÒèÚ�à¯Òäõ õ}Ö�ÖÙà�Òèà�Ó×ÛZÖlØNÞ�õ}ÛZÖ�ØhãèÒèàAÖ�õyÒèà3{¡Òèç�ÏZßÕÖ%i û C � ù ÛZÖlõ}Ó×Þ]Ó×Ö � â¡þAÜ$â�þ
ÛNÞ�õrÓ � Ú-Ñ�Ö�Þ�àZÒèàAç�õ��.ÓÕÛZÖ�ÝAÒèÝ!Ö�ãèÒäàZÖ'ÒèõrÖ�Ñ&ÝAÓ>ë�î!Ú�ßrÓ×ÛZÖ
ÝZÒèÝ!Ö�ãäÒèàZÖ'Òèõrå�Ú�Ñ�ÝZãäÖÙÓÕÖ�ãäë-áòÏZãèã �»ÓÕÛZÖ�àAÖ4þoÓ
õ}Ó×Þ]Ó×Ö$Òäõ ßÕÖÙõ}ÓÕßÕÒèå4Ó×ÖÙØ�ÓÕÚ ��� þAÜ$â¡þ~ÒÔáuÓ×ÛZÖ$ÝZÒäÝEÖÙãèÒäàZÖ Òäõ�Ö�Ñ&ÝAÓ>ë~Þ]àZØ � â¡þAÜ'Î<þ�ÒÔágÓÕÛZÖ$ÝZÒäÝEÖÙãèÒèàAÖ Òäõ
áòÏZãäã � ÎHÒèÑ&ÒèãèÞ�ßÕãÔë�îAÓÕÛZÖ õ}Ó×Þ]Ó×ÖÙõ � â¡þAÜ'Î-Àñþ û ï0Á4î � â¡þAÜ � À þ û ï�Á1Þ�àZØ � â�þAÜ?�cÀ þ û ï�ÁrÒèàAØZÒèå�Þ]Ó×Ö'Ó×ÛNÞXÓ
Ó×ÛAÖ-ÝZÒäÝEÖÙãèÒèàAÖ&Ñ�Þæë°ÐEÖ&áòÏZãèã�Ú�ßlÖ�Ñ&ÝAÓ>ëS�,Ó×ßÕÞ�àZõÕÒÔÓ×ÒäÚ�à�ÓÕÚ �j� þ�åæÞ�à3ÚHåÙå�ÏZß
Ú�àZãäë�Òäà�ÓÕÛZÖ-ÖÙÑ�ÝAÓ>ë
åæÞ]õÕÖ � {7ÒèàNÞ�ãäãäë�îXÓÕÛZÖyõ}ÓúÞXÓ×Ö ��� þZÜ$â¡þ&å�Þ�àsÚ�àZãäë�ÐEÖyß}ÖæÞ�åúÛZÖÙØ � ÛZÖÙà&ÓÕÛZÖyÝZÒèÝ!Ö�ãäÒèàZÖ.Òèõ,Ö�Ñ&ÝAÓ>ë�îHÞ]àZØ
Ó×Û<ÏZõrØZÚoÖ�õyàZÚ�ÓrÞ]ãèãèÚ � Þ Ó×ßÕÞ�àZõÕÒÔÓ×ÒäÚ�à�Ó×Ú � é�þAÜ'Î<þ �

\��@���(� ÷,+-+ ÁE¶7ÊZÊk)a¿$¹�ÊA¶ P ^�¶�· ¸NÊ
ÜDÏZß}ÒèàZçsÓ×ÛZÖ�Þ�ØZØZß}Ö�õ}õDÝZÛNÞ�õ}Ö�î!Ó×ÛZÖ�Þ��#��ßÕÖ�Þ�ØZõÙîEØZÖÙå�ÚoØZÖ�õDÞ�àZØ�ãèÞ]Ó×åúÛZÖÙõ ÓÕÛZÖ Þ�ØAØZßÕÖÙõÕõ�î!Ó>ëoÝEÖ�Þ]àZØ
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� ØZØAßÕÖ�õ}õ'ç�Ö�àZÖÙß×Þ]ÓÕÒèÚ�à�áòÚ�ß1Ó×ÛAÖ(�]Þ�ßÕÒäÚ�ÏZõDÞ4����ÏZõ'Þ�ØZØZß}Ö�õ}õlõ}ÝNÞ�åÙÖ�õ$Òèõ1ØZÚ�àZÖ Òäà�ÝNÞ�ßÕÞ�ãèãäÖ�ã �EÓ×ÛAÖ
í�í



Þ�ÝZÝAßÕÚ�ÝZß}ÒñÞ]ÓÕÖ'Þ�ØZØZß}Ö�õ}õráòÚ�ß ÓÕÛZÖlÞ�åÙÓÕÏNÞ�ãjÞ4����ÏZõ � ØZØZßÕÖÙõÕõ ÒèõyõÕÖÙãèÖ�å4Ó×ÖÙØ�Ð/ë¯Þ�ãñÞ�ß}ç�ÖDÑ Ïoþ �
�rÖ�Þ�ØZÖÙßÕõsÞ�ß}Ö�ØZÒèß}Ö�å4Ó×Ö�Ø�ÓÕÚ°ÎHÖÙåÙÓ×ÒäÚ�àýì � ì � ì¯áòÚ�ß Ñ&Ú�ßÕÖ�ØZÖÙÓ×Þ�Òèãäõ�Þ]ÐEÚ�ÏHÓ Ó×ÛZÖ-Ö�àZåÙÚHØZÒäàZç�õ�Þ]àZØ

ÏZõ}Ö�õrÚ�á7ÓÕÛZÖ?�]Þ�ßÕÒäÚ�ÏZõyÞ�ØZØAßÕÖ�õ}õ õ}ÝNÞ�åÙÖ�õ �
­! �ª#" ­ �Xr'Y��
�$Ö�àZÖÙß×Þ]ÓÕÒèÚ�à�Ú�á�Ó×ÛAÖ&Îx� � ê Þ]ØZØZßÕÖÙõÕõ$áòÚ�ß'Î�� � ê ÎHÝZÞ�å�ÖsÒèõ1õ}Ó×ßÕÞ�Òèç�Û<Ó}áòÚ�ß � Þ�ß}Ø � �pá�ÐZÒäÓ=× ï�k�Ù¡Ú�á
Ó×ÛAÖ�Þ��/�.ÏZõ � ØZØZß}Ö�õ}õ,Òèõ�Þ]õÕõÕÖÙß}ÓÕÖ�Øqî�ÓÕÛZÖ.áòÏZãäãäë û õ}ÝEÖÙå�ÒäóZÖ�Ø Þ�Îx� � ê Þ�ØZØAßÕÖ�õ}õ¡áòßÕÚ�Ñ Þ4����ÏZõ � ØZØZßÕÖÙõÕõ
Òèõ�ÏZõ}Ö�Ø � �páeÐZÒäÓ�× ï�k�Ù!Òèõ�ØZÖ�Þ�õÕõ}Ö�ß}ÓÕÖ�ØqîHÓ×ÛZÖ Þ�å�åÙÖ�õ}õ.Òèõ,ÓÕÚ
Ó×ÛAÖ õ×Îx� � ê��oÒèàsÓ×ÛZÒäõ�å�Þ�õÕÖ]îHÓÕÛZÖ1Þ�Îx� � ê
Þ�ØZØAßÕÖ�õ}õ Òäõ Ó×Ú&ÞsÛNÞ�ßÕØ � ÒèßÕÖÙØ�ãèÚoåæÞ]ÓÕÒèÚ�à�å�Þ�ãèãäÖ�Ø�õúÎ�� � ê ù Ñ�Ý �
3 �%R�T ­ ��r�Y��
ù ÛZÖ'Î�� � ê�Þ�ØZØZß}Ö�õ}õ.áòÚ�ß#�%��ÓÕß�ÎHÝNÞ]å�ÖDåÙÚ�àZõÕÒäõ}ÓÕõ.Ú�áuÞlóAþHÖ�Ø~ÐNÞ�õ}ÖDÞ�ØAØZßÕÖÙõÕõ àNÞ]Ñ�ÖÙØ2�?�,ÓÕß ù Ñ&Ý
Þ�àZØ�Þ�à�Ú��eõ}ÖÙÓ � ÛZÒèåúÛ3å�Ú�àZõ}ÒèõöÓ×õ�Ú]á ÐZÒÔÓ×õ9× í6� ð�Ù�À Ó×ÛZÖ-é.Ú�Ñ&ÑG�'ß}Ú�ÏZÝ\Á$Ú�á�Ó×ÛZÖ�Þ��/�.ÏZõ � ØZØZß}Ö�õ}õ��
f â�Î¯é�Ó×ß}ãjÑ-Þ�Òäà/ÓúÞ�ÒäàZõ õ}Ó×Þ]Ó×ÏAõrÒäàAáòÚ�ß}Ñ-Þ]ÓÕÒèÚ�à�áòÚ�ß Ó×ÛZÖ
é.Ú�Ñ&Ñ~�$ßÕÚ�ÏZÝZõrÞ]Ó�Ó×ÛAÖ�õÕÖlãèÚoåæÞXÓ×ÒèÚ�àZõ �

� ØZØAÒäÓ×ÒäÚ�àNÞ�ãäãäë�îZÒäá�ÓÕÛZÖ��rÝEØZÞ]Ó×Ö'óNÖ�ãäØ�Òèà�Þ��/�.ÏZõ � ØZØAßÕÖ�õ}õ$Òèõ Þ�õÕõ}Ö�ßöÓ×Ö�ØeîjÞ�àhÏAÝEØNÞXÓ×Ö�ß}Ö�ô<ÏZÖÙõ}Ó
ÒèõrÝZãèÞ�å�ÖÙØ�Òäà�Ó×ÛAÖ � éÇ�.ÏAõDÐZÏx�EÖ�ßyáòÚ�ßrÝZßÕÚoå�ÖÙõÕõÕÒäàZç-Ú�àZå�ÖlÓ×ÛZÖ
Þ�ØZØZß}Ö�õ}õ1ÝZÛNÞ]õÕÖ�Òäõ åÙÚ�àAóNß}Ñ�ÖÙØ � �pá
Ó×ÛAÒèõ�ÐZÏx�EÖ�ßyÒäõ�ÚHåÙå�ÏZÝZÒäÖ�Øqî»Þ4�#�.Òäõ�àZÚ�Ó×ÒÔóNÖ�Ø�õ}Ú&ÓÕÛNÞ]Ó�Ó×ÛAÖlåÙÏZßÕß}Ö�à/ÓrÓ×ß×Þ]àZõ}áòÖÙßrå�Þ�à¯ÐEÖ'ßÕÖ4Ó×ß}ÒèÖ�Ø �
­7698-: ­ �Xr'Y��
ù ÛZÖ Îx� � ê½Þ�ØZØAßÕÖ�õ}õ1áòÚ�ß ÎHÛ ù þÉÀxÎoÛZÚ�ß}Ó ù ß×Þ�àZõ}Ñ�ÒÔÓvÁyÎHÝNÞ]å�Ö�Þ�ØAØZßÕÖÙõÕõ1Òäõ åÙÚ�Ñ&ÝEÚ�õ}Ö�Ø¯áòßÕÚ�Ñ Ó×ÛAÖ
å�Ú�àZåæÞ]ÓÕÖ�àNÞXÓ×ÒèÚ�à
Ú�áoÓ×ÛAÖ��.Þ�õÕÖ�Þ�àZØc�/�,ÓÕßÇÀt�,ßÕÚoØZÏZå�ÖÙß��7Ú�Òäà<ÓÕÖ�ßyÁjõöÓúÞ]ÓÕÖ�áòÚ�ßqÓ×ÛZÖ�ç�Ò���Ö�à(�¡Þ�õ ù À¤õ}ÛZÚ�ßöÓ
Ó×ßÕÞ�àZõ}Ñ�ÒÔÓvÁDô<ÏZÖ�ÏZÖ � �pá�ÓÕÛZÖ C ì]Ð»é.Ú�Ñ&ÝEÚ�õÕÖ&ßÕÖ�ç�Òèõ}ÓÕÖ�ßlÒèõlõÕÖ4Ó�áòÚ�ß'Ó×ÛZÒäõ
ô<ÏZÖÙÏZÖ�î�Þ�àZØ�ÓÕÛZÖ-åÙÏZßÕß}Ö�à/Ó
Ó×ßÕÞ�àZõöáòÖ�ßgÒèõgÞji@� � ßÕÒÔÓ×Ö]î�Þ@�'ÎlÞ�ãèõ}Ú ß}Ö�ô<ÏZÖ�õöÓ×õ¡ÓÕÛNÞ]ÓuÓ×ÛAÖ.Þ��/�.ÏAõ � ØAØZßÕÖÙõÕõ�Ð!Ö � ß}ÒäÓ}Ó×Ö�àlÓ×ÚyÓ×ÛZÖ�Ö���Ö�à
� Ú�ßÕØ�Ú�á7ÓÕÛZÖ
Þ/Îx� � ê Þ�ØZØZß}Ö�õÕõe�oÒñÞ Ó×ÛAÖ(5%�.ÏZõe�>à/Ó×ÖÙß}á¤Þ�åÙÖ � ù ÛZÖ�Þ4�#�z�|����ÓÕß Òäõ�ÒèàZåÙßÕÖ�Ñ&Ö�à/ÓÕÖ�Ø
À¤Ú�ßcÐÙÖ�ßÕÚoÖ�Ø�Òäá�ÒÔÓ
Ñ�Þ]ÓÕåúÛZÖ�õlÓ×ÛZÖ��.Ú�ÏZàZØ�ßÕÖ�ç�Òèõ}ÓÕÖ�ß'áòÚ�ß'Ó×ÛZÖ�ôoÏAÖ�ÏZÖ+Á�Þ]Ó�ÓÕÛZÖ&å�Ú�àZåÙãèÏZõ}ÒèÚ�à3Ú�á�Ó×ÛAÖ
Þ�ØZØAßÕÖ�õ}õDÝZÛNÞ]õÕÖ4�EÓ×ÛZÖ
å�Ú�Ñ&Ñ-Þ]àZØ�ÓÕÚ-ÏZÝ!ØNÞ]ÓÕÖ�é�Ó×ß}ã��/��Ó×ß1ÒèõrÒèõÕõ}ÏZÖ�ØhÚ�àhÓ×ÛAÖ � éÇ�.ÏZõ � ÛAÖ�à�Ó×ÛAÖ
ØNÞ]Ó×Þ¯Ý!Ú�ßöÓ×ÒèÚ�à�Ú]á.Ó×ÛAÖ�Ó×ßÕÞ�àZõöáòÖ�ß'å�Ú�Ñ&ÝZãäÖÙÓ×ÖÙõ�À Ó×ÛZÖ&Ñ&Ö�õÕõÕÞ�ç�Ö&Ñ ÏZõöÓ�Ð!ÖsÝZßÕÖÙõÕÖ�à/Ó�Òäà�Ó×ÛZÖ�Îx� � ê
Ð!ÖÙáòÚ�ß}Ö'ÓÕÛZÖ
é�Ó×ß}ãjÝEÚ�Òäà/Ó×Ö�ß�Òäõ�ÏZÝ!ØNÞ]Ó×ÖÙØ\Á �

ÎHÖ�Ö
ÎHÖÙåÙÓÕÒèÚ�à2i � C � C áòÚ�ß�Þ�ØZÖ�õ}å�ß}ÒèÝAÓÕÒèÚ�à~Ú�áuÓÕÛZÖ'õ}ÓúÞXÓ×Ö'Þ�õ}õÕÚoå�ÒñÞXÓ×Ö�Ø � ÒÔÓ×Û�Ó×ÛAÖ$õÕÛZÚ�ßöÓ�Ó×ßÕÞ�àZõÕÑ&ÒäÓ
ô<ÏZÖ�ÏAÖ�õ �

í4�



­76; <:�­ �Xr�Y��
ù ÛZÖ&ÎHÛ'��þÅÀUÎHÛZÚ�ßöÓ%�yÖ�å�ÖÙÒ*��Ö�Á$ÎHÝNÞ]å�Ö�áòÚ�ßÕÑ�Þ]Ó1ÏZõÕÖÙõ
Þ�ÐAÒäÓ���Ö�å4Ó×Ú�ß9À � ÒÔÓ×Û�õöÓúÞ]ÓÕÒèå ÝZß}ÒèÚ�ß}ÒäÓÕÒèÖ�õyÁ�ÓÕÚ
ØZÖ4Ó×Ö�ß}Ñ�ÒäàZÖ � ÛZÒäåúÛ�ô<ÏZÖÙÏZÖ
Òäõ Ó×ÚsÐ!ÖlÝ!Ú�ãäãèÖ�Ø �AÛZÖÙàZå�Ö]î»ÓÕÛZÖ$óNßÕõöÓrõ}Ó×ÖÙÝ�Òäà�ç�Ö�àZÖÙß×Þ]ÓÕÒèàZç�ÓÕÛZÖ
Îx� � ê
Þ�ØZØAßÕÖ�õ}õ'Þ�àZØ�ß}Ö�ãèÞ]Ó×ÖÙØ�Þ�åÙÓÕÒèÚ�àAõ1Òèõ ØZÖÙÓÕÖ�ß}Ñ�ÒäàZÒèàZç � ÛZÒèåúÛhôoÏAÖ�ÏZÖ�ÒäõDÞ�å4Ó×ÏNÞ�ãäãäë~ÓÕÚ�ÐEÖ�ßÕÖæÞ]Ø � ù ÛZÒäõ
ÒèõyØZÚ�àZÖ'Ð<ë�ØAÖ�å�ÚoØZÒäàZç&ÓÕÛZÖlÞ�ØZØZß}Ö�õ}õ Ó×Ú�áòÚ�ß}Ñ Þ�áòÏZãèãqÝAßÕÒèÚ�ßÕÒäÓÕÒ.ÐÙÖ�Ø~ÐZÒÔÓ7��Ö�å4Ó×Ú�ßrÚ�á7Ó×ÛZÖ'ô<ÏZÖ�ÏAÖ�õ ÓÕÚ
Ð!Ö1Ý!Ú�ãèãäÖ�Øqî � f ÜDÒèàZçlÓ×ÛZÒäõ���Ö�åÙÓÕÚ�ß � ÒÔÓ×Û~Þc��Ö�å4Ó×Ú�ß Ú]ájÓ×ÛZÖ àZÚ�à û Ö�Ñ&ÝAÓ>ë-ô<ÏZÖÙÏZÖ�õbÀ¤Þ�õ.ØAÖÙÓ×ÖÙßÕÑ&ÒèàZÖÙØ
Ð/ë-Òäà/Ó×Ö�ß}àNÞ�ã!ô<ÏZÖ�ÏZÖ1õ}ÓúÞXÓ×Ö$Þ�àAØ-Ó×ÛZÖh��þAâ,Ñ�ÝHÓ>ë�õ}Òèç�àZÞ�ã!áòß}Ú�Ñ é�Ó×ß}ã¢Á�Þ�àZØ-ÓÕÛZÖ�à~ÏZõ}ÒèàZç�Þ�ÝZß}ÒèÚ�ß}ÒäÓ>ë
Ö�àAå�ÚoØZÖ�ß�Ó×Ú&ØZÖ4Ó×Ö�ß}Ñ�ÒäàZÖDÓ×ÛAÖ
Þ]åÙÓ×ÏZÞ�ãjô<ÏZÖ�ÏZÖlÐ!Ö�ÒèàAçsÞ�å�åÙÖ�õÕõ}Ö�Ø �

�pá�Ó×ÛAÖ
ô<ÏZÖÙÏZÖ�Ð!Ö�ÒäàZç�ß}ÖæÞ�Ø�ÒèõrÞ ü Þ]õy��À¤õ}ÛZÚ�ßöÓ1ß}Ö�å�ÖÙÒ*��Ö�Árô<ÏZÖÙÏZÖ�î!Ó×ÛZÖ
Þ�ØZØAßÕÖ�õ}õ1Òäõrç�Ö�àZÖÙß×Þ]ÓÕÖ�Ø
Ð/ë�åÙÚ�àZåæÞXÓ×Ö�àZÞ]Ó×ÒäàZç�Ó×ÛZÖ�� Þ�õÕÖ�Þ]àZØýéÇ��Ó×ß2ÀUé.Ú�àZõÕÏAÑ�ÖÙßÓ�7Ú�Òäà<ÓÕÖ�ßyÁ
ßÕÖÙç�ÒèõöÓ×Ö�ß}õ�áòÚ�ßlÓ×ÛZÖ~õ}Ö�ãèÖÙåÙÓÕÖ�Ø
ô<ÏZÖ�ÏAÖ ��� ãèõ}ÚZîNÓ×ÛZÖ�Þ��#�z��Þ]àZØ°é�Ó×ß}ã�éÇ��ÓÕßj�]Þ�ãèÏAÖ�õ Þ�ßÕÖ
ÒèàZåÙßÕÖ�Ñ&Ö�à/ÓÕÖ�ØKÀòÚ�ßjÐÙÖ�ß}ÚHÖÙØ�Òäá7Ó×ÛZÖ éÇ�,ÓÕß
Ñ�Þ]Ó×åúÛZÖÙõ�ÓÕÛZÖh�.Ú�ÏZàZØ9�]Þ�ãäÏZÖyáòÚ�ß�ÓÕÛZÖ1ô<ÏZÖÙÏZÖ�Á�Þ]Ó�ÓÕÛZÖrå�Ú�àZåÙãèÏZõ}ÒèÚ�à�Ú�áqÓÕÛZÖDÞ�ØAØZßÕÖÙõÕõ.ÝAÛNÞ�õÕÖ1Ú�áqÓ×ÛAÖ
Ó×ßÕÞ�àZõöáòÖ�ß � {¡ÒèàZÞ�ãèãÔë�îAÒÔá¡ÓÕÛZÖb8gÞXÓ×Ö � å>	�ßÕÖ�ç�Òèõ}ÓÕÖ�ß�áòÚ�ß�Ó×ÛAÖ
ô<ÏZÖÙÏZÖ�Òäõrõ}ÖÙÓ�îEÞsãñÞXÓ×ÖlÞ�å>	<àZÚ � ãèÖÙØZç�Ñ&Ö�à/Ó
Òèõ�õ}Ö�à/ÓrÓ×Ú�Ó×ÛZÖ � ßÕåÙÓÕÒèå$àZÖ4Ó � Ú�ß
	��oÒñÞ&é�Ó×ß}ã �

gDàGÓ×ÛAÖ�Ú�ÓÕÛZÖ�ß&ÛNÞ�àAØqî ÒäárÓ×ÛAÖhô<ÏZÖ�ÏAÖhÒèàAØZÒèå�Þ]Ó×ÖÙØGÒäõ�Þ)�,å�Ý��pÀ¤Ñ&Ö�ØAÒèÏZÑ ß}Ö�åÙÖ�Ò*��Ö�Á�ô<ÏZÖ�ÏZÖ]î
Ó×ÛAÖsÎx� � ê½Þ�ØAØZßÕÖÙõÕõ$ç�ÖÙàZÖ�ßÕÞ]Ó×ÖÙØ�ÒèõDÞ�õ}ÓúÞXÓ×Òèå�é.Ú�à/Ó×Òäà<ÏNÞ]Ó×ÒäÚ�à � ØZØZßÕÖÙõÕõ$åÙÚ�ßÕß}Ö�õÕÝ!Ú�àZØAÒèàZç-ÓÕÚ-Ó×ÛAÖ
ÝNÞ�ßöÓ×Òäå�ÏZãèÞ�ß ô<ÏZÖ�ÏAÖ � f Úsõ}Ó×Þ]Ó×Ö'ÏZÝ!ØNÞ]ÓÕÖ�õrÚHåÙå�ÏZß áòÚ�ß ÓÕÛZÒèõyå�Þ�õÕÖ �

gDàZÖ Ö4þHåÙÖ�ÝAÓÕÒèÚ�à�ÓÕÚ-Ó×ÛZÖ�Þ�Ð!Ú0��Ö ÝZß}ÚHåÙÖ�õÕõ$ÖÿþHÒèõ}ÓÕõ��yÒäá¡Ó×ÛZÖ�ÓÕß×Þ�àAõ}áòÖ�ß Òèõ1Þ�i@��ß}ÖæÞ�ØqîeÞ-õÕÝ!Ö�åÙÒñÞ�ã
gDàZÖ+�gÚ�ãèã|{�ßÕÖ�ç�Òèõ}ÓÕÖ�ß�Òäõ¡Ó×ÖÙõ}ÓÕÖ�Ø � �pá»ÓÕÛZÖ ßÕÖÙç�ÒèõöÓ×ÖÙß�ßÕÖ4Ó×ÏZß}àZõ�ÞDÝEÚ�õÕÒäÓÕÒ*��Ö��]Þ�ãèÏAÖ�î�ÓÕÛZÖyÎx� � ê Þ�ØZØAßÕÖ�õ}õ
Òèõ$Ó×Þ4	�ÖÙà�áòßÕÚ�Ñ*Ó×ÛZÖ�gDàZÖ+�gÚ�ãèã � ØZØZß}Ö�õ}õ
ß}Ö�ç�Òäõ}Ó×ÖÙß�îuÓ×ÛZÖ�gDàZÖ+�gÚ�ãèã|{�ßÕÖ�ç�Òèõ}ÓÕÖ�ßlÒèõ'å�ãäÖæÞ�ß}Ö�Ø3Þ�àZØ3àZÚ
õ}Ó×Þ]Ó×Ö~ÏAÝEØNÞXÓ×Ö~Úoå�å�ÏAßÕõ��.Òäá�Ó×ÛAÖ
g$àAÖ+�7Ú�ãèã	{ ß}Ö�ç�Òäõ}ÓÕÖ�ß�ßÕÖ4Ó×ÏZß}àZõsÞ�àZÖÙç/Þ]Ó×Ò���Ö��]Þ�ãäÏZÖ�î,Ó×ÛAÖ¯Îx� � ê
Þ�ØZØAßÕÖ�õ}õ�Òäõlç�Ö�àZÖÙß×Þ]ÓÕÖ�Ø�Þ]õ�Þ�Ð!Ú���Ö�Þ�àZØ3ÝZãñÞ�åÙÖ�Ø3Òèà/Ó×Ú~Ó×ÛAÖ�gDàZÖ��7Ú�ãäã � ØAØZßÕÖÙõÕõ�ß}Ö�ç�Òäõ}ÓÕÖ�ß9ÀUÞ�õ � Ö�ãèã
Þ�õyÐ!Ö�ÒèàAç&ÝAßÕÚ��oÒèØZÖÙØ¯ÓÕÚsÓÕÛZÖlÞ��#��Þ�õyÏZõÕÏZÞ�ã¢Á Þ�àAØ¯ÓÕÛZÖcg$àAÖ+�7Ú�ãèã	{¯ßÕÖ�ç�Òèõ}ÓÕÖ�ß�Òäõ�õÕÖÙÓ � ù ÛZÒèõyõÕÝ!Ö�åÙÒñÞ�ã
Ñ&Ö�åúÛNÞ�àAÒèõÕÑ ÒäõrÏAõÕÖ�Ø�ÓÕÚ-õ}ÏZÝZÝ!Ú�ß}Ó1Òèà/Ó×ÖÙßÕßÕÏAÝAÓ×ÒäÐZãèÖ%i@�vôoÏAÖ�ÏZÖ ß}ÖæÞ�ØAõ�î!õÕÒèàAå�Ö
ÓÕÛZÖBgDàZÖ��7Ú�ãäã	{�Þ]àZØ
gDàZÖ+�gÚ�ãèã � ØZØAßÕÖ�õ}õyßÕÖ�ç�Òèõ}ÓÕÖ�ß}õ Þ]ßÕÖ'õy�^Þ]å�å�ÖÙõÕõ}ÒèÐZãäÖlõöëoõ}Ó×ÖÙÑ ßÕÖ�ç�Òèõ}ÓÕÖ�ß}õ �

� ç/Þ]Òèàqî»ÎoÖ�åÙÓÕÒèÚ�à2i � C � C ØZÖ�õ}å�ßÕÒäÐEÖÙõrÓÕÛZÖ'ô<ÏZÖ�ÏZÖlõ}Ó×Þ]Ó×ÏAõrß}Ö�ç�Òäõ}ÓÕÖ�ßÕõyÒäà¯Ñ&Ú�ß}Ö$ØZÖÙÓ×Þ�Òèã �

í�ð



§cUSQ�¡9& ª Y@Y��6�+� ­ ��r�Y��
ù ÛZÖ�ß}Ö�õ}ÝEÚ�àAõÕÖhÓÕÚ3Ó×ßÕÞ�àZõöáòÖ�ßÕõ�ÒèàýÓ×ÛZÖ�é.Ú�àAóNç � å�åÙÖ�õÕõ¯ÎoÝNÞ�å�ÖhØZÖ�Ý!Ö�àZØAõ�Ú�àÉÓÕÛZÖhõöÓúÞ]ÓÕÖhÐ!Ö�ÒèàAç
Þ�åÙå�Ö�õ}õÕÖÙØ�Ð/ë�Ó×ÛZÖ'ÒäàZõ}ÓÕßÕÏZå4Ó×ÒèÚ�à�À Ó×ÛZÖ'ÖÙàZå�ÚoØZÒèàAç&å�Þ�à¯ÐEÖ$áòÚ�ÏZàAØ¯Òäà�ÎHÖ�å4Ó×ÒèÚ�à�ì � ï � ì�Á �

Þ/Îx� � ê´Þ�ØAØZßÕÖÙõÕõ�ç�ÖÙàZÖ�ßÕÞ]Ó×ÒäÚ�à ØZÖÙÝEÖÙàZØZõ,Ú�àAãäëlÚ�à�ÓÕÛZÖ õ}Ó×Þ]Ó×Ö�ÐEÖÙÒèàZçDÞ�å�åÙÖ�õÕõ}Ö�Ø � �páNÓÕÛZÖ�Þ�åÙå�ÖÙõÕõ
ÒèõyÓ×Ú-Þ��#�z�«õ}Ó×Þ]Ó×Ö]îEõ
�#�z� õöÓúÞ]ÓÕÖ�Ú�ß1é�Ó×ß}ã��?� � ê Ú�ß1Î<ëHõ
�rÖÙç~õ}Ó×Þ]Ó×Ö]î!ÓÕÛZÖ�Þ�Îx� � ê½Þ�ØZØAßÕÖ�õ}õ1Òäõ
Þ~õÕÝ!Ö�åÙÒñÞ�ã,õöÓúÞ]ÓÕÒèå�ãèÚoåæÞXÓ×ÒèÚ�à�åæÞ�ãäãèÖÙØ��'é.Ú�àHóNç ù Ñ&Ý-�7ÒÔá�Ó×ÛZÖ&Þ�åÙå�Ö�õ}õ�ÒäõDÓ×Ú�é�Ó×ß}ã�â��/� � ê�õ}Ó×Þ]Ó×Ö]î
Ó×ÛAÖ$Þ/Îx� � ê Þ�ØZØAßÕÖ�õ}õ�Òèõ ç�Ö�àZÖÙß×Þ]ÓÕÖ�Ø~áòßÕÚ�Ñ �?��Ó×ß
� Þ�õÕÖ'Þ]àZØ�Ó×ÛZÖlé.Ú�Ñ�Ñ��'ß}Ú�ÏZÝ�Ú]ágÓÕÛZÖ$Þ�åÙå�ÖÙõÕõ
Þ�õrÒèà��%��ÓÕßDÎHÝZÞ�å�Ö��qÞ�àZØ�Òäá�ÓÕÛZÖ
Þ�å�åÙÖ�õÕõ1ÒèõyÓ×Ú�ÓÕÛZÖ(gh��Ö�ß��NÚ � ç�ßÕÚ�ÏZÝeî!ÓÕÛZÖ�Þ�Îx� � ê½Þ�ØZØAßÕÖ�õ}õ1Òäõ
Þ�õ}Ó×Þ]Ó×Òäåbgh��Ö�ß��NÚ � ÎoÓúÞ]ÓÕÏZõ1ãäÚHå�Þ]Ó×ÒäÚ�à �

� ØZØAÒäÓ×ÒäÚ�àNÞ�ãeÞ�åÙÓÕÒèÚ�àAõ ØZÖ�Ý!Ö�àAØ�Ú�à~ÓÕÛZÖDÓ×ßÕÞ�àZõ}áòÖÙß Ó>ëoÝEÖ'Ú�áuÓ×ÛAÖ
Þ4����ÏZõ Ó×ßÕÞ�àZõ×Þ]åÙÓ×ÒäÚ�à¯Þ�àZØ~Ó×ÛAÖ
� Ý!ØNÞ]ÓÕÖ óNÖÙãèØ�ÒèàsÓ×ÛZÖ1Þ��/�.ÏZõ � ØZØZß}Ö�õÕõ � �pájÓÕÛZÖ ÓÕß×Þ�àAõ}áòÖ�ß�Ó>ëoÝEÖ1ÒèàZØZÒäåæÞ]ÓÕÖ�õ�Þ�ß}ÖæÞ�Ø-Þ�àZØ-ÓÕÛZÖ1õöÓúÞ]ÓÕÖ
ßÕÖ4áòÖ�ß}Ö�àZåÙÖ�Ø�ÒèõgÒèà'Ó×ÛAÖ Þ��#�z�lîXÞ@�'Î
Þ�ß}ß×Þ�àZç�Ö�õuáòÚ�ßgÓÕÛZÖ.õöÓúÞ]ÓÕÖ�ÓÕÚ1Ð!Ö � ß}ÒäÓ}Ó×Ö�àlÓ×ÚrÓ×ÛZÖÇ�lé.Ú�àAóNç ù Ñ&Ý
ãèÚoåæÞXÓ×ÒèÚ�àlÒäà Þ/Î�� � êÈ�oÒñÞrÓÕÛZÖÇ5%�.ÏAõ � ÛZÖÙà Ó×ÛZÖ.Þ�ØZØZß}Ö�õÕõ¡ÝZÛNÞ�õ}Ö.å�Ú�Ñ�ÝZãäÖÙÓÕÖ�õ � �pá!Þ ß}ÖæÞ�Ø�ÓÕÚ1õ
�#�z�
õ}Ó×Þ]Ó×ÖsÒäõDÒèàZØAÒèåæÞXÓ×Ö�ØeîuÞ@�'Î�ÏAõÕÖ�õ'Ó×ÛAÖ � Îx�.ÏAõ'ÓÕÚ�ßÕÖæÞ]Ø�ÓÕÛZÖ�ÒèàZØAÒèåæÞXÓ×Ö�Ø°õöÓúÞ]ÓÕÖsÞ�àZØ�Ó×ÛZÖÙà3ÝZÞ�õÕõ}Ö�õ
Ó×ÛAÖlÒäàAáòÚ�ß}Ñ-Þ]ÓÕÒèÚ�à&Ó×ÚsÓ×ÛZÖb5%�.ÏZõ �/� ßÕÖæÞ]Ø¯ÓÕÚ-é�ÓÕßÕãjõöÓúÞ]ÓÕÖlÒäõ�ÝNÞ�õ}õÕÖ�Ø¯Ó×Ú-é�Ó×ß}ãjÚ�à~Ó×ÛZÖ � éÇ�.ÏZõ �

� õ}Ó×Þ]Ó×Ö�ÏZÝ!ØNÞ]ÓÕÖ�î<Þ�õ¡ÒèàZØZÒäåæÞ]ÓÕÖ�Ø�Ð/ë�ÓÕÛZÖe� Ý!ØNÞ]ÓÕÖ óNÖ�ãäØ�Òèà ÓÕÛZÖ�Þ��/�.ÏZõ � ØZØAßÕÖ�õ}õ�îHÒèõ�ÖÿþAÖÙå�ÏAÓÕÖ�Ø
� ÛZÖÙà¢ÓÕÛZÖ~Þ�ØAØZßÕÖÙõÕõ ÝZÛZÞ�õÕÖ~åÙÚ�Ñ�ÝAãèÖÙÓÕÖ�õ � � Ý!ØNÞ]ÓÕÖ�õ�ÓÕÚ�Þ��#�z� õöÓúÞ]ÓÕÖ~Þ�ß}Ö-ÛNÞ�àAØZãèÖÙØ�Òèà/Ó×ÖÙßÕàNÞ]ãèãäëS�
ÏZÝ!ØNÞ]ÓÕÖ�õ�Ó×Ú-é�Ó×ß}ãjÚ�ß�õy�#�z�«Þ�ß}Ö'ÝNÞ�õÕõ}Ö�ØhÞ�ãèÚ�àAç Ó×ÛZÖ � éÇ�.ÏZõrÚ�ß � Îx�.ÏZõrßÕÖÙõÕÝ!Ö�åÙÓÕÒ*��Ö�ãäë �
P������6VXZ[rxR��a§cUS����r�Q�V ­ �Xr�Y��
ù ÛZÖ��>Ñ�Ñ&Ö�ØAÒñÞ]ÓÕÖ�é.Ú�Ñ&Ñ-Þ�àAØlõ}ÝNÞ�åÙÖ�ÛNÞ]õ7àZÚrÐ!ÖæÞ�ß}ÒèàZçyÚ�à'Ó×ÛZÖ�Þ/Î�� � ê�Ú�ßgÞ�à/ë$Ú]áAÓ×ÛAÖ�Òäà/Ó×Ö�ßöá¤Þ�å�ÖÙõ
ÝZß}Ú0�oÒäØZÖ�Ø¯Ð/ë¯Þ@�'Îq�AÓ×ÛAÖlç�Ö�àZÖÙß×Þ]ÓÕÖ�Ø�Þ/Îx� � ê Þ�ØZØZß}Ö�õÕõrÒèõ�ÏAàZØZÖÙóZàZÖ�Ø �
­ �6TKJ�ZtY��6V ­ �Xr�Y��
ù ÛZÖ�Þ��lÎ�ßÕÖÙõÕÝ!Ú�àZõÕÖ
Ó×Ú~ÎoÖ�ß¸�oÒäå�Ö�Ø�ÎoÝNÞ�å�Ö�å�Ú�Ñ&Ñ-Þ]àZØZõyÒèõ ØZÖÙÓÕÖ�ßÕÑ&ÒèàAÖ�ØhÐ/ë¯Ó×ÛZÖlÓ � Ú û ÐZÒÔÓ$ÎZÎ��rÖ û
õÕÝ!Ú�àZõ}ÖrÓÕÚ$Ó×ÛZÖrÝNÞ�ßöÓ×ÒèåÙÏZãñÞ]ß,Þ��/�.ÏZõ ù ßÕÞ�àZõ}áòÖÙß ù ëoÝEÖ$Þ]àZØ&ÓÕÛZÖyõ}Ó×Þ]Ó×ÏZõ�Ú�áEÓ×ÛZÖ � ÝZÝZßÕÚ��]Þ�ã\�yÖ�ç�Òäõ}ÓÕÖ�ß �

�pá�ÎZÎx�yÖ�õ}ÝEÚ�àZõÕÖ�4���� f g%�râ�îNÓ×ÛZÖ�Þ/Îx� � ê Þ]ØZØZßÕÖÙõÕõ ç�Ö�àZÖÙß×Þ]ÓÕÖ�Ø�Òäõ�Ó×ÛZÖlõ}Ó×Þ]Ó×Òäå ê�ÒäõÕõ
�¡Þ]Ó û
Ó×ÖÙßÕà¯Þ�ØZØAßÕÖ�õ}õcÀUÞ�ãÔÓ×ÛZÚ�ÏAç�Û�àZÚsØNÞ]Ó×Þ Òèõ�Þ]åÙÓ×ÏZÞ�ãèãÔë � ß}ÒäÓÕÓÕÖ�à~Òäà�Þ � ßÕÒäÓÕÖ�ÁÿîNÞ�àZØ~àZÚsÚ�ÓÕÛZÖ�ßyÞ]åÙÓ×ÒäÚ�à�Òäõ
ÓúÞ�	�Ö�à�Ð/ë�Þ@�'Î �

���



�párÎZÎx�yÖ�õ}ÝEÚ�àZõÕÖ�4 f g ù �z{;`�îjÓ×ÛAÖ�Ó×ßÕÞ�àZõöáòÖ�ßlÒèõ
Þ�àZÚ�ÓÕÒäá ë�Ú�àZãäë�îgÓÕÛZÖ�Þ/Î�� � ê Þ�ØZØAßÕÖ�õ}õ�Òäõ
Ö�ÒÔÓ×ÛZÖÙß'ê�ÒäõÕõy�7Þ]ÓÕÓÕÖ�ß}àNÀòáòÚ�ß1Þ�ßÕÖæÞ]Ø\Á Ú�ßrÓ×ÛZÖsê¯Ö�Ñ��'Ü$ÞXÓúÞ4�>à�Ý!Ú�Òäà<ÓÕÖ�ß�ÀòáòÚ�ß1Þ � ßÕÒäÓÕÖ�Á � �>à�Ö�ÒÔÓ×ÛZÖÙß
åæÞ]õÕÖ�î�Þ@�'Î�ßÕÖÙô<ÏZÖ�õöÓ×õ&Þ°ê�Ö�Ñ��h�>à¢Ñ�ÖÙõÕõ×Þ]ç�Ö�å�Ú�Ñ�Ý!Ú�õÕÖ-Ú�áyÓ×ÛZÖ~õ}ÝEÖÙå�ÒäóZÖ�ØaÓ>ëoÝEÖ)ÀòßÕÖæÞ]Ø\© � ßÕÒÔÓ×Ö+Á
Ó×ÛAßÕÚ�ÏZç�Û&ÓÕÛZÖrÞ/é#�úîoÞ�àZØ&ÏZÝEØZÞ]Ó×ÖÙõ�ÓÕÛZÖ1ê�Ö�Ñ��h�>à��/��Ó×ß�Òèà&Ð!Ú�Ó×Û�Ó×ÛAÖ1Þ����z�vÞ]àZØ�õ
�#�z��À[�oÒñÞ$Ó×ÛAÖ
� Î��.ÏZõ>Á �

�pá�ÎZÎx�yÖ�õ}ÝEÚ�àZõÕÖ�4 � �/�/�7g ü â�î!ÓÕÛZÖlÖ4þAÞ�åÙÓ ßÕÖÙõÕÝ!Ú�àZõ}Ö�ØZÖÙÝEÖÙàZØZõ1Ú�à¯ÓÕÛZÖ'å�Ú�à/Ó×ÖÙà/Ó×õ1Ú]á � Ý û
ÝZß
�rÖÙç<ÎoÓúÞXÓ×Ö�î � ÝZÝZß
�rÖÙç � ØAØZß Þ�àAØ � ÝZÝAßúÎx� � ê � ØZØZß � �pá � ÝZÝZßy�yÖ�ç/ÎoÓúÞ]ÓÕÖ�4¤{]�râ�âyîgÒèàAØZÒ û
åæÞXÓ×ÒèàAç�Ó×ÛZÞ]Ó�ÓÕÛZÖ�ß}Ö-Òèõ
àZÚ�Ý!Ö�àZØAÒèàZçhÞ�ÝZÝZß}Ú0�]Þ�ãUî7ÓÕÛZÖ�å�ÏAßÕßÕÖÙà/Ó Ó×ßÕÞ�àZõ×Þ]åÙÓ×ÒäÚ�à�Òäõ
ß}ÖÙÓÕßÕÒèÖÙØqî,Þ��/�.Ï û
õ � ØZØZß}Ö�õÕõ-ÒèõsÝZãñÞ]å�Ö�ØýÒèà/ÓÕÚ � ÝZÝZßy�yÖ�ç � ØZØZßÙî � ÝAÝZßy�yÖ�ç<Î<ÓúÞ]ÓÕÖhÒèõsõ}ÖÙÓ&Ó×Ú���â f Üh� f ��î�Þ]à^Þ�Ý û
ÝZß}Ú0�]Þ�ã1ßÕÖ�ô<ÏZÖÙõ}Ó¯Òèõ-ÝZãñÞ�åÙÖ�ØSÒäà<ÓÕÚýê�Ö�Ñ��h�>àvÞ�àZØ^Ó×ÛAÖ�ê�Ö�Ñ��h�>à �/��Ó×ß~Òäõ�ÒèàAå�ßÕÖÙÑ�ÖÙà/Ó×Ö�Ø � �pá
� ÝAÝZßy�yÖ�ç<Î<ÓúÞ]ÓÕÖ�4È��â f Üh� f � Ú�ßb8�g'éÇ5lâ�Ü îjÚ�ß'ÒÔá � ÝZÝZßy�yÖ�ç/ÎoÓúÞ]ÓÕÖc4�� â � Ü�` Þ�àZØ � Ý û
ÝZß
�rÖÙç � ØZØAß�<�4 Þ��/�.ÏAõ � ØAØZßÕÖÙõÕõ�î�Ó×ÛAÖ�å�ÏZß}ßÕÖÙà<Ó�Ó×ß×Þ]àZõ}áòÖÙß Òèõ
ßÕÖÙÓÕßÕÒäÖ�ØaÞ�àAØ�àZÚháòÏZßöÓ×ÛZÖÙß�Þ�å4Ó×ÒèÚ�à
Òèõ�ÓúÞ4	]Ö�à � �pá � ÝZÝZß
�rÖÙç<ÎoÓ×Þ]Ó×Ö�4|� â � Üa` Þ�àZØ � ÝZÝZßy�yÖ�ç � ØZØZß�4«Þ��/�.ÏZõ � ØZØZß}Ö�õ}õ�îEÞ�ÝZÝZß}Ú0�]Þ�ã
ÛNÞ�õ�ÐEÖÙÖ�à¢ç�ß×Þ]à<ÓÕÖ�Ø-�sÓ×ÛAÖ-Ó×ßÕÞ�àZõ}áòÖÙß å�Ú�Ñ�ÝZãäÖÙÓÕÖ�õ ÏZõ}ÒèàZç�Ó×ÛZÖ � ÝZÝZß×Îx� � ê � ØAØZßsÞ�õ�ÓÕÛZÖ-ÓúÞ]ßÕç�Ö4Ó
Þ/Îx� � ê Þ�ØZØAßÕÖ�õ}õ1Þ]àZØ � ÝZÝZß
�rÖÙç<ÎoÓ×Þ]Ó×Ö'Òèõyß}Ö�õÕÖ4ÓyÓ×Ú={]�râ�â �

�pálÎZÎx�yÖ�õ}ÝEÚ�àZõÕÖ�4Â� â ù �;` î�ÓÕÛZÖ�ÓÕß×Þ�àAõ×Þ�å4Ó×ÒèÚ�àGÒäõ&ß}ÖÙÓÕßÕÒèÖÙØ � ÒÔÓ×ÛýàZÚ3áòÏZßöÓ×ÛZÖÙß-Þ]åÙÓ×ÒäÚ�àýÐ<ë
Þ@�'Î �
­ Q�U-U\���6V ­ ��r�Y��
Þ@�'Î�ßÕÖÙõÕÝ!Ú�àZõ}Ö�ÓÕÚ°ÎHàZÚoÚ�Ý!Ö�ØGÎHÝNÞ]å�Ö~Òèõb��ÖÙß}ëaõ}ÒèÑ&ÒèãñÞ]ß'ÓÕÚ�Ó×ÛZÖ-ßÕÖ�õ}ÝEÚ�àZõÕÖ~Ó×Ú�ÎoÖ�ß¸�oÒäå�Ö�ØGÎHÝZÞ�å�Ö �
A Ú � Ö���Ö�ß�îjÓÕÛZÖBA � 8��rÖÙõÕÝ!Ú�àZõÕÖ Ó×Þ�ÐZãäÖ�Òèõ ÒèàZØAÖ4þHÖ�Ø°Ð/ë�ÓÕÛZÖ åÙã Îx� � êhÜ$ÞXÓúÞ�áòÚ�ßrÓ×ÛZÖ�åæÞ�åúÛZÖ�ãäÒèàZÖ
Ú�áyÓ×ÛAÖ�å�ÏZß}ßÕÖÙà<Ó�ÓÕß×Þ�àAõ}áòÖ�ßsÞ]õ � ÖÙãèã.Þ�õ Ó×ÛZÖ�Þ��/�.ÏZõ ù ß×Þ]àZõ}áòÖÙß ù ëHÝ!Ö ��� ãèã�Ú�Ó×ÛAÖ�ß ß}Ö�õÕÝ!Ú�àZõ}Ö�õ&Þ�ß}Ö
ÒèØAÖ�à/Ó×ÒäåæÞ�ãeáòß}Ú�Ñ ÓÕÛZÖlÞ@�'Î�Ý!Ú�Òäà<Ó Ú�áX�oÒäÖ � �

\��y?g�(� À�¸N¹,¸N¶ ÷ ËuËj¶¡ÊAÊ

� ãäã,Ú�á ÓÕÛZÖ�õöÓúÞ]ÓÕÖ � ÒÔÓ×ÛZÒäà�ÓÕÛZÖ�Þ��lÎ�Ñ&ÚHØZÏAãèÖsÒèõlÞ�åÙå�Ö�õ}õÕÒäÐZãèÖ&áòÚ�ßlÞ��/�.ÏZõ Þ]àZØ�õ
�#�z� �>à/Ó×ÖÙß}á¤Þ�åÙÖ
ßÕÖ�Þ�ØZõlÞ�àZØ�ÏZÝ!ØNÞ]ÓÕÖ�õ��gÓ×ÛZÖ�Þ�ØZØAßÕÖ�õ}õÕÒäàZç¯áòÚ�ßÕÑ�Þ]Ó$ÏZõ}Ö�Ø3ÓÕÚ¯Þ�å�åÙÖ�õÕõlÓ×ÛZÖsõöÓúÞ]ÓÕÖ�õ�îgåæÞ]ãèãèÖÙØ f â�Î � Ø û
ØZß}Ö�õÕõÙî1Òäõ-ØZÖÙõÕå�ß}ÒèÐ!Ö�Ø§Òèà � ÝZÝ!Ö�àZØAÒÔþ �c� ù ÛZÖ�é�Ó×ß}ã$ÎoÓ×Þ]Ó×Ö¨�>à<ÓÕÖ�ßöá¤Þ�å�Ö�Þ�åÙå�Ö�õ}õ�Ó×Ú¢Þ@�'ÎÉõöÓúÞ]ÓÕÖ
Òèõ�ãäÒèÑ&ÒäÓÕÖ�Ø�ÓÕÚ � ß}ÒäÓÕÖ�Þ]å�å�ÖÙõÕõsÓ×Ú°Ó×ÛZÖ�õ}ÛZÚ�ß}Ó&ß}Ö�å�ÖÙÒ*��Ö¨�/��Ó×ßB�]Þ�ãèÏAÖ�õ�î � ÛZÒäåúÛÉÞ�ß}Ö�ØZÖ�õ}å�ßÕÒäÐEÖÙØÉÒäà

�Aï



ÎHÖÙåÙÓ×ÒäÚ�à2i � C � C �
­ R�rxR��¨n2�/V�rxR��6�
ù ÛZÖ��oÒäõÕÒèÐAãèÖyõ}Ó×Þ]Ó×Ö Òèà�ÓÕÛZÖ$Þ@�'ÎsÑ�ÚoØZÏZãäÖ å�Þ�à�Ð!Ö1ÏZÝ!ØNÞ]ÓÕÖ�Ø�Ð/ë&Ó×ÛZÖ1Þ��#�z�½À¤Þ�õ ÞlØZÒèß}Ö�å4Ó ÏZÝ!ØNÞ]ÓÕÖ
áòßÕÚ�Ñ*Þ��%��ÓÕß'ÎHÝNÞ�åÙÖ Ú�ßDé.Ú�àAóNç � å�å�ÖÙõÕõlÎHÝZÞ�å�Ö ÓÕß×Þ�àZõÕÞ�åÙÓÕÒèÚ�àeîEÚ�ß1Þ�õ$Þ�àhÒèàZØZÒäßÕÖÙåÙÓDß}Ö�õ}ÏZãäÓ1Ú�á�Þ
ÎHÛ�� þ�Ú�ßrÎoÛ ù þ�Ó×ßÕÞ�àZõ}áòÖÙß>ÁÿîZÓ×ÛZÖ'õy���z��À¢�HÒèÞ�Ó×ÛZÖ
Î � �.ÏZõyÁyÚ�ßré�ÓÕßÕã�À¢�HÒèÞ Ó×ÛZÖ
é � ��ÏZõ>Á �

� Ý!ØNÞ]ÓÕÖ�õ'Ð/ëhÓ×ÛAÖsÞ��#�z��Þ�àAØ�õ
�#�z��ÏZõ}ÖsÓÕÛZÖ�õ×Þ]Ñ�Ö�Þ]å�å�ÖÙõÕõ'ÝNÞ]ÓÕÛ�Ó×Ú~õ}ëoõöÓ×Ö�Ñ õöÓúÞ]ÓÕÖ�îjõ}ÒèàZåÙÖ
Ð!Ú�Ó×Û&ÏZàZÒÔÓ×õ�åæÞ�à�Þ�å�åÙÖ�õ}õ.Ó×ÛZÖyáòÏZãäãZß×Þ�àAç�Ö Ú]áqõ}Ó×Þ]Ó×ÖÙõ�õ}ÝEÖÙå�ÒÔóNÖ�Ø�Ð/ë f â�Î � ØZØZß}Ö�õ}õ%À � ÝZÝEÖÙàZØZÒ þ � Á �
ÎHÒäàZå�ÖsÓ×ÛZÖ&õy���z� Ö4þHÝ!Ö�å4Ó×õ Þ]à�ÒèÑ&Ñ&Ö�ØZÒèÞ]Ó×Ö ß}Ö�õ}ÝEÚ�àAõÕÖ�î¡ÒäÓlÒèõ'ç�Ò���Ö�à3ÝZßÕÒäÚ�ßÕÒÔÓ>ëS�gÓÕÛZÖ�Þ����z�"õöÓúÞ]ÓÕÖ
ÏZÝ!ØNÞ]ÓÕÖ1Òèõ�ÐZÏx�EÖ�ß}Ö�Ø~ÒÔáuÞ
åÙÚ�àx�NÒäåÙÓ�Þ]ßÕÒèõ}Ö�õ � â�Þ�åúÛ~Ú�áqÓÕÛZÖ�õ}ÖDÏZàZÒÔÓ×õ.å�Þ�à�ÒäõÕõÕÏAÖDÞ]Ó.Ñ�Ú�õöÓ.Ú�àZÖDÞ����z�
õ}Ó×Þ]Ó×Ö'ÏZÝ!ØNÞ]ÓÕÖ'Ö���ÖÙß}ë~áòÚ�ÏAßrå4ëoå�ãèÖÙõ�î � ÛZÒäåúÛ�ÖÙãèÒäÑ�ÒäàNÞ]Ó×ÖÙõ.Ó×ÛAÖlÝ!Ú�õ}õÕÒèÐAÒèãèÒÔÓ>ë&Ú�á¡ÐAÏx�eÖÙßyÚ0��Ö�ß��NÚ � �

� Ý!ØNÞ]ÓÕÖ�õ&ÒèõÕõ}ÏZÖ�ØGÐ/ëGé�Ó×ßÕãyÞ]ßÕÖ¯Þ�ã � Þæëoõ�ÖÿþAÖÙå�ÏAÓÕÖ�Ø^ÒäÑ�Ñ&Ö�ØAÒñÞ]ÓÕÖ�ãäë�î,Þ�àZØÉÞ�ßÕÖ�ÒäõÕõÕÏAÖ�ØGÞ�ãèÚ�àAç
Þ~ØZÒ*�EÖ�ß}Ö�à/Ó'ØNÞ]Ó×Þ~ÝNÞ]Ó×Û�ÓÕÛNÞ�à�Ó×ÛZÖsÏZÝ!ØNÞ]ÓÕÖ�õ'ØZÖÙõÕå�ß}ÒèÐ!Ö�Ø3Þ�Ð!Ú0��Ö � f Ú¯ß}Ö�õ}Ú�ÏZßÕåÙÖså�Ú�àx�ZÒèåÙÓ'ÖÿþHÒèõ}ÓÕõ
Ð!ÖÙÓ � Ö�Ö�à�é�Ó×ß}ãuÞ�àZØ
�#�z��ÏZÝ!ØNÞ]ÓÕÖ�õ�Ó×ÚsØZÒ��eÖÙßÕÖ�à/ÓyõöÓúÞ]ÓÕÖ�õ��Nõ}ÒèÑ ÏAãäÓúÞ]àZÖ�Ú�ÏAõ ÏZÝ!ØNÞ]Ó×ÖÙõ�Ó×Ú�Ó×ÛZÖ$õÕÞ�Ñ&Ö
õ}Ó×Þ]Ó×Ö�Þ�ß}Ö�àZÚ]Ó
ÖÿþHÝEÖÙåÙÓ×ÖÙØqî�Þ�àZØ�Ó×ÛZÖÓ�]Þ�ãèÏAÖ � ß}ÒäÓ}Ó×Ö�à3Ð/ë3é�Ó×ßÕã � Òäãèã,Ð!Ö�õ}Ö�Ö�à�Òäá�õÕÏZåúÛaÞ]à�Ö���Ö�à/Ó
Úoå�å�ÏAßÕõ �

{¡ÒèàZÞ�ãèãÔë�î f Ú�Ó×ÒÔá ëx8jÚoå>	�Þ�àZØ�Ó×ÛZÖ&Þ�ÝAÝZßÕÚ��]Þ�ã�ßÕÖÙç�ÒèõöÓ×Ö�ß'õöÓúÞ]ÓÕÖ�õlåæÞ�à�ÐEÖ&ØZÒäßÕÖ�å4Ó×ãÔë�Þ�åÙå�Ö�õ}õÕÖÙØaÐ<ë
f â�Îx��Ïx�eÖÙß�å�Ú�Ñ&Ñ-Þ]àZØZõ�Þ]àZØ\©]Ú�ß��>Ñ�Ñ&Ö�ØZÒèÞ]Ó×Ö é.Ú�Ñ&Ñ-Þ�àAØZõ�ßÕÖÙãñÞæë�ÖÙØ�Ð/ë
Ó×ÛZÖ�õ
�#�z�c�/Þ]ãèãAÚ]á!ÓÕÛZÖ�õ}Ö
Þ�ß}ÖlÖÿþHÖ�å�ÏHÓ×Ö�Ø�ÒèÑ&Ñ�ÖÙØZÒñÞXÓ×Ö�ãÔë�Þ�àZØ�ÓúÞ4	]ÖlÝAßÕÒèÚ�ßÕÒäÓ>ë�Ú���ÖÙß Ú�ÓÕÛZÖ�ß�ÏAÝEØNÞXÓ×Ö�õ �
­ R�rxR��  �Ær�VX�

� ãäãZÞ����z�Éõ}Ó×Þ]Ó×Ö�Òäõ,Þ+��Þ]ÒèãñÞ]ÐZãèÖ�ÒèÑ&Ñ�ÖÙØZÒñÞXÓ×Ö�ãÔë$Ó×Ú$Ð!Ú�Ó×Û ÓÕÛZÖyÞ��#�z�SÞ]àZØ Ó×ÛZÖyÞ4�#�z� � �yÖ�õ}ÝEÚ�àZõÕÖÙõ�ÓÕÚ
õy���z� ßÕÖ�Þ�Øhß}Ö�ô<ÏZÖÙõ}Ó×õDÞ�ßÕÖlç�Ö�àAÖ�ß×ÞXÓ×Ö�ØhÐ<ë¯ÏZõ}ÒèàZç&Ó×ÛZÖlßÕÖÙô<ÏZÖ�õöÓ f â�Î � ØZØZßÕÖÙõÕõ1ÓÕÚ-õ}Ö�ãèÖÙåÙÓ Ó×ÛZÖlßÕÖ û
ô<ÏZÒèß}Ö�Ø
ØNÞ]ÓúÞ�� � ÒäÓÕÛZÒèà'Ó×ÛAÖ.Þ����z�
îVõ}Ó×Þ]Ó×Ö�ÒèõuØZÒäßÕÖ�å4Ó×ãÔë � Òèß}Ö�Ø
ÓÕÚrÓÕÛZÖ�ßÕÖ�ãäÖ��]Þ�à/Ó¡Þ�ØZØZß}Ö�õÕõ7ç�Ö�àAÖ�ß×ÞXÓ×ÒèÚ�à
ÏZàZÒÔÓ×õyÞ�àAØ�å�Þ�à�Ð!Ö'Ñ ÏHþHÖ�Ø�Ó×Ú�ÓÕÛZÖb5b��ÏZõyÒèà/Ó×ÖÙß}á¤Þ�åÙÖ'áòÚ�ß�õ}ÓúÞXÓ×ÏZõyßÕÖ�Þ�ØZõrÐ/ë�Ó×ÛZÖlÞ�� �

\��y?g�@? ¹�ÇÉ±oÌ ±H· ¸N¶¡ÁE·$¹.µhÀ�¸Z¹�¸Z¶

� õ}ÒèØZÖ�áòßÕÚ�Ñ�Ó×ÛZÖ�ßÕÖÙç�ÒèõöÓ×ÖÙßÕõ � ÛZÒèåúÛ�Þ�ßÕÖ�Ö4þHå�ãäÏZõÕÒ���ÖÙãäë'ÏZõ}Ö�Ø Ð/ë'Ó×ÛZÖ�Þ��#�eÞ�àZØ�Þ/é#�qõ}Ó×Þ]Ó×Ö�Ñ�Þ�åúÛZÒèàAÖ�õ�î
Þ�ãäãqÞ��#�z��õöÓúÞ]ÓÕÖ'ßÕÖ�õ}ÒèØZÖÙõyÒèà�Ó×ÛAÖ
Þ��lÎ � ù ÛZÒèõ�õöÓúÞ]ÓÕÖ$Òèõ�ØZÒ��oÒèØZÖÙØ¯Òäà/Ó×Ú áòÚ�ÏZß Ó>ëoÝ!Ö�õ���õ}ÛZÚ�ßöÓ ß}Ö�åÙÖ�Ò*��Ö

�/ì



ô<ÏZÖ�ÏAÖ$õ}ÓúÞXÓ×Ö�îHõÕÛZÚ�ß}Ó ÓÕß×Þ�àZõ}Ñ�ÒÔÓ.ô<ÏZÖÙÏZÖ$õ}Ó×Þ]Ó×Ö]îNÎHÖÙß¸�oÒèåÙÖ�Ø¯ÎHÝZÞ�å�Ö$Þ]àZØ¯ÎHàZÚoÚ�Ý!Ö�Ø�ÎHÝZÞ�å�Ö$ß}Ö�õÕÝ!Ú�àZõ}Ö
ÓúÞ]ÐZãèÖÙõyÞ�àZØ¯õ}ëoõ}ÓÕÖ�Ñ ßÕÖÙç�ÒèõöÓ×Ö�ß�õöÓúÞ]ÓÕÖ �
­76 U\T�R  �6Y���Z	JS� 3 W��6W�� ­ R�r�R��
ù ÛZÖÙßÕÖyÞ�ß}Ö�áòÚ�ÏZß7õÕÛZÚ�ß}Ó,ß}Ö�å�ÖÙÒ*��Ö�ôoÏAÖ�ÏZÖÙõ�Þ�å�åÙÖ�õÕõ}ÒèÐZãäÖ Ð/ë�ÓÕÛZÖ�Þ��#�z�b� ü Þ�õ
� û ì48,î ü Þ�õy� û ì4Alî ü Þ]õy� û
C 8�Þ�àZØ ü Þ�õy� û C A � â�Þ�åúÛ&Ú�á!Ó×ÛZÖÙõÕÖyô<ÏZÖ�ÏAÖ�õ�Òèõ�õ}ÝEÖÙå�ÒäóZÖ�Ø � ÒäÓ×Û�éÇ��Ó×ßÙî6����ÓÕß�î6� Þ�õ}Ö�îÆ�.Ú�ÏAàZØ-Þ]àZØ
8uÞ]Ó×Ö � å>	�ßÕÖÙç�ÒèõöÓ×ÖÙßÕõ � ù ÛZÖ
Ü'ê � � þAÜ$Þ]ÓúÞ@�ªÏZõÕÖÙõrÓÕÛZÖ
õÕÞ�Ñ&Ö'áòÚ�ßÕÑ�Þ]ÓæîNÐZÏHÓ ÒäõyÏZõÕÖÙØhÓ×Ú&ÝZßÕÚ��oÒèØAÖ
ØNÞ]Ó×Þ áòÚ�ßyÜ'ê � � þ û êhÞ]õ}Ó×ÖÙßÕÖÙØhÚ�Ý!Ö�ßÕÞ]Ó×ÒäÚ�àZõ��AõÕÖ�Ö�ÎHÖÙåÙÓ×ÒäÚ�à2i � ; �

ù ÛZÖ&éÇ��Ó×ßDÒäàZØZÒäåæÞ]ÓÕÖ�õ ÓÕÛZÖ Ý!Ú�õÕÒÔÓ×ÒäÚ�à�Ú]á,Ó×ÛZÖ ô<ÏZÖÙÏZÖ4, õ'å�Ú�àAõÕÏZÑ&Ö�ßDÝ!Ú�Òäà<ÓÕÖ�ß��EÓ×ÛAÖB�/�,ÓÕßDÒèàAØZÒ û
åæÞXÓ×Ö�õ Ó×ÛZÖ
ÝZßÕÚoØZÏZåÙÖ�ßDÝ!Ú�Òèà/ÓÕÖ�ßrÝEÚ�õ}ÒäÓÕÒèÚ�à � ù Ú�ç�Ö4Ó×ÛZÖÙß�îEÓÕÛZÖ�õ}Ö�Ó � Ú~ÝEÚ�Òäà/Ó×Ö�ß}õDÞ�ß}Ö�ÏZõ}Ö�Ø�ÓÕÚ�ØZÖÙÓÕÖ�ß û
Ñ&ÒèàZÖ'ÒäágÓ×ÛAÖ
ô<ÏZÖÙÏZÖ ÒèõyÖÙÑ�ÝAÓ>ëS�EÞ�ãèõ}ÚZî!éÇ��Ó×ß ÒèõyÏZõÕÖÙØhÓ×Ú&ç�ÖÙàZÖ�ßÕÞ]Ó×ÖlÓ×ÛZÖ
Þ/Îx� � ê Þ�ØZØZß}Ö�õÕõráòÚ�ßrÞ
ÎHÛ�� þ�ß}ÖæÞ�Ø �

� Þ�õ}Örõ}ÝEÖÙå�ÒÔóNÖ�õ�ÓÕÛZÖ�ÐNÞ�õ}Ö Þ�Îx� � ê´Þ�ØZØZß}Ö�õ}õ�áòÚ�ß¡Ó×ÛZÖ�ç�Ò*��ÖÙàsôoÏAÖ�ÏZÖ]îAÞ�àAØ�Òèõ�ÏZõ}Ö�Ø � ÒäÓÕÛ&éÇ�,ÓÕß
Ó×Úsç�ÖÙàZÖ�ßÕÞ]Ó×Ö$ÓÕÛZÖ$áòÏZãèãjÞ�Îx� � ê Þ]ØZØZßÕÖÙõÕõ �

�.Ú�ÏZàAØ�ãèÒäÑ�ÒÔÓ×õ¡ÓÕÛZÖ1õ}Ò.Ð�ÖrÚ�áqÓÕÛZÖ1ô<ÏZÖÙÏZÖ4�AõÕÒèàAå�ÖyÓ×ÛZÖÙõÕÖDô<ÏZÖÙÏZÖ�õ�Þ]ßÕÖrå�Òèß}å�ÏZãèÞ�ß�î/ÓÕÛZÖ$éÇ��Ó×ß�Òèõ�õÕÖ4Ó
Ó×Ú=Ð�ÖÙßÕÚ&ÒèàZõöÓ×Ö�Þ�ØhÚ�á7ÒèàAå�ßÕÖÙÑ�ÖÙà/Ó×Ö�Ø�Òäá7ÒäÓ � Ú�ÏZãäØhÝNÞ�õ}õ���Ú�ÏZàZØ � À �/��Ó×ßyÒèõrÞ�ã � ÞæëoõrÖ4þHÝZãèÒäå�ÒÔÓ×ãäë�õÕÖ4Ó
ß×ÞXÓ×ÛZÖÙßyÓÕÛNÞ�à�ÒèàAå�ßÕÖÙÑ�ÖÙà/Ó×Ö�ØeîNõÕÚ9�.Ú�ÏZàZØ¯Òèõ�ÏAàoÏAõÕÖ�Ø � Á

{¡ÒèàZÞ�ãèãÔë�îj8gÞXÓ×Ö � å>	SÒèàZØAÒèåæÞXÓ×Ö�õ~ÓÕÛNÞ]Ó¯ßÕÖ�Þ�ØZõ�Ó×Ú¢Ó×ÛZÖ°ô<ÏZÖ�ÏAÖ�õÕÛAÚ�ÏZãèØvç�ÖÙàZÖ�ßÕÞ]Ó×Ö3Þ�à � ßÕå4Ó×Òäå
Þ�å>	<àZÚ � ãèÖÙØZç�Ñ&Ö�à/Ó �
­76 U\T�R 8 T0r�QX����Z[R 3 W��6W�� ­ R+rxR��
ù ÛZÖÙßÕÖ&Þ�ßÕÖ óx��ÖsõÕÛZÚ�ß}Ó$Ó×ßÕÞ�àZõ}Ñ�ÒÔÓDô<ÏZÖ�ÏAÖ�õ
Þ�õÕõ}ÚHåÙÒñÞ]ÓÕÖ�Ø � ÒäÓÕÛ�Ó×ÛZÖ&Þ��#�z�b� �¡Þ]õ ù.û �48�î-�¡Þ�õ ù.û ��Alî
�¡Þ]õ ù.û ï+8�î6�7Þ�õ ù.û ï�A�Þ�àAØ~ê�ÖÙÑ��h�>à � â�Þ�åúÛ-Ú�áeÓÕÛZÖ�õ}ÖDô<ÏZÖ�ÏZÖÙõ.ÛNÞ]õ Þb����ÓÕß�î�� Þ�õÕÖ]î'�.Ú�ÏZàZØ�Þ]àZØ
C ì]ÐNé.Ú�Ñ�Ý!Ú�õ}Örß}Ö�ç�Òäõ}ÓÕÖ�ß�Þ�õÕõ}ÚHåÙÒñÞ]ÓÕÖ�Ø � ÒäÓÕÛ�ÒÔÓ � ù ÛAÖDê�ÖÙÑ��$Ü$Þ]Ó×Þ4�>à&ôoÏAÖ�ÏZÖrõÕÛNÞ]ßÕÖ�õ�Ñ�Ú�õ}Ó�Ú�á!Ó×ÛZÒäõ
áòÚ�ß}Ñ-Þ]Ó�Þ]õ � Ö�ãäãxîoÞ�ãÔÓ×ÛZÚ�ÏAç�ÛsÒäÓ�Òèõ�ÏZõ}Ö�Ø-ÓÕÚ
õöÓ×Ú�ß}ÖyØNÞ]ÓúÞ$áòÚ�ß�åæÞ]ÝAÓ×ÏZß}Ö�Ø&Ó×ß×Þ]àZõ×Þ�å4Ó×ÒäÚ�àZõ�ß×Þ]ÓÕÛZÖ�ß,Ó×ÛZÞ�à
Þ�õrÞ�Ñ�ÖÙõÕõÕÞ�ç�Ö'ô<ÏZÖ�ÏZÖ �

�/�,ÓÕß Þ�õ}õÕÚoå�ÒèÞ]Ó×ÖÙØ � ÒäÓÕÛ�Þhç�Ò*��ÖÙà�ô<ÏZÖÙÏZÖ�õÕÝ!Ö�åÙÒäóNÖÙõ�Ó×ÛAÖ�ÝZß}ÚHØAÏZå�ÖÙß�Ý!Ú�Òèà/Ó×ÖÙß���ÓÕÛZÒèõ%�]Þ�ãèÏZÖsÒäõ
ÏZõ}Ö�Ø � ÒäÓ×Û2�.Þ�õÕÖDÓÕÚ�ØZÖÙÓÕÖ�ßÕÑ&ÒèàAÖ1Ó×ÛZÖ'Þ�Îx� � ê�ãèÚoåæÞ]ÓÕÒèÚ�à � ÛZÖ�ß}ÖDÓ×ÛZÖ$àZÖÿþoÓ Ñ&Ö�õ}õ×Þ�ç�ÖDõÕÛZÚ�ÏZãèØ�Ð!Ö
� ßÕÒÔÓÕÓÕÖ�àqî»Þ�àAØ¯Òäõ�ÒèàZåÙßÕÖÙÑ�ÖÙà<ÓÕÖ�Ø � ÛZÖ�à¯Ó×ÛZÖ � ß}ÒäÓ×Ö$Òäõ�å�Ú�Ñ&ÝZãäÖÙÓ×Ö �

� Þ�õ}ÖDÒèàZØAÒèåæÞXÓ×Ö�õ�Ó×ÛAÖ1Ð!Ö�ç�ÒäàZàZÒèàAç
Ú�áeÓ×ÛZÖ ç�Ò*��Ö�à�ô<ÏZÖÙÏZÖ4, õyÞ/Îx� � ê*õ}ÝNÞ�åÙÖ�îZÞ]àZØ�Òèõ�ÏZõ}Ö�Ø � ÒäÓÕÛ
� C



�/��Ó×ß�Ó×Úsç�ÖÙàZÖ�ßÕÞ]Ó×Ö'Ó×ÛZÖlÞ/Î�� � ê Þ]ØZØZßÕÖÙõÕõ �
�.Ú�ÏZàAØýÒäàZØZÒäåæÞ]ÓÕÖ�õ�ÓÕÛZÖ~õÕÒ*Ð�Ö~Ú�áyÓ×ÛAÖ~ôoÏAÖ�ÏZÖ��e����ÓÕß�Òèõ�ÐÙÖ�ßÕÚoÖ�Ø¢ßÕÞ]Ó×ÛZÖÙß Ó×ÛNÞ]àaÒèàZåÙßÕÖ�Ñ&Ö�à/ÓÕÖ�Ø

� ÛZÖÙàhÒäÓ ßÕÖæÞ]åúÛZÖ�õ��.Ú�ÏZàZØ �
{¡ÒèàZÞ�ãèãÔë�î C ì]Ð»é.Ú�Ñ�Ý!Ú�õÕÖ�ÒèàAØZÒèå�Þ]Ó×ÖÙõgÓÕÛNÞ]ÓgÓ×ÛZÖ�ôoÏAÖ�ÏZÖ Òäà�ô<ÏZÖÙõ}Ó×ÒäÚ�à õ}ÏZÝZÝ!Ú�ß}ÓÕõ C ì û ÐZÒäÓgåÙÚ�Ñ�Ý!Ú�õ}Ö

Ñ&ÚHØZÖ � ù ÛZÒèõ'Ñ&ÚHØAÖsÞ�ãèãäÚ � õDÞ�à��4�«Ñ&Ö�õ}õ×Þ�ç�ÖsÓÕÚ�Ð!ÖsõÕÝ!Ö�åÙÒäóNÖÙØ)�oÒñÞ�Þ�õÕÒäàZç�ãèÖ(i@� � ß}ÒäÓÕÖ�î � ÒäÓÕÛ
Ó×ÛAÖ'Þ�ØZØZß}Ö�õÕõyÚ�ágÓ×ÛAÖ$å�Ú�Ñ&ÝEÚ�õÕÖDåÙÚ�Ñ�Ñ�Þ�àZØ~õ}Ö�à/Óe�oÒñÞ�Ó×ÛAÖ%5b��ÏZõ Ó×Ú�áòÚ�ß}Ñ"ÓÕÛZÖ$Ú�Ó×ÛAÖ�ß7i@� � À ù ÛZÒäõ
ØZÚoÖ�õyàZÚ�ÓyÝAßÕÚ�ÛZÒäÐZÒäÓ å�Ú�Ñ&ÝZãèÖ4Ó×Ö$õ}ÝEÖÙå�ÒäóZåæÞ]ÓÕÒèÚ�à�Ú�á7Ñ�ÖÙõÕõÕÞ�ç�Ö�õe�oÒñÞÓ��� � ßÕÒÔÓ×Ö]îNÛZÚ � Ö1��Ö�ß � Á

­ �6TKJ�ZtY��6V>� ­ Q�U US���6V ­ �Xr�Y��  �6����USQX��� 8 r*�Xst�6�
ù ÛZÖ�ÎHÖ�ß��HÒäå�ÖÙØ§ÎHÝNÞ�åÙÖ��yÖ�õ}ÝEÚ�àAõÕÖhÓ×Þ�ÐZãèÖ�ÀUÎZÎx�yÖ�õÕÝ!Ú�àZõ}Ö�Á�Òäõ&Þ�à�ï�ï4þNìXÐÉÓúÞ�ÐAãèÖ4��ÓÕÛZÖhß}Ö�õÕÝ!Ú�àZõ}Ö
Àt��� f g?�râ�î f g ù �z{;` î � �/�/�7g ü â�î/� â ù �;`%Á�Þ�õ}õÕÚoå�ÒñÞXÓ×Ö�Ø � ÒÔÓ×ÛaÖ�Þ�åúÛGÚ]á�Ó×ÛZÖ~õ}ÏZÝZÝ!Ú�ß}ÓÕÖ�Ø
Ó×ßÕÞ�àZõöáòÖ�ß Ó>ëoÝEÖÙõráòÚ�ß.Ó×ÛZÖ
ÎHÖÙß¸�oÒèåÙÖ�Ø�ÎHÝNÞ]å�ÖlÞ�ØZØZß}Ö�õ}õ ß}Ö�ç�ÒäÚ�à~Òèõ Ú�ÐAÓúÞ�ÒäàZÖ�Ø�Ð/ë~ÏZõ}ÒèàZç ÓÕÛZÖlÞ��/�.ÏZõ û
ù ß×Þ�àZõöáòÖ�ß ù ëoÝ!Ö Þ�õ�Ó×ÛAÖ'Ó×Þ�ÐZãäÖDÒèàZØAÖ4þ �

ù ÛZÖ¯ÎHàZÚoÚ�Ý!Ö�ØýÎHÝZÞ�å�Ö��yÖ�õ}ÝEÚ�àZõÕÖ�Ó×Þ�ÐZãèÖ�À A � 8��rÖÙõÕÝ!Ú�àZõ}Ö�Á�Òèõ Þ�à�Àöï�ïÙþx�@Á>þZì]Ð�Ó×Þ�ÐZãèÖ�å�Ú�à û
ÓúÞ]ÒèàZÒäàZç¯ÓÕÛZÖ�õÕÞ�Ñ�Ö&ÒèàHáòÚ�ßÕÑ�Þ]Ó×ÒäÚ�à�Þ�õsÎZÎ��rÖÙõÕÝ!Ú�àZõÕÖ � ù ÛZÖ-ÓÕß×Þ�àAõ}áòÖ�ß
Ó>ëHÝ!Ö-Ú]á�Ó×ÛZÖ-ÓÕß×Þ�àAõ×Þ�å4Ó×ÒèÚ�à
Þ�àZØ¢Ó×ÛAÖ C û ÐZÒäÓsåÙã Îx� � ê ßÕÖÙõÕÝ!Ú�àZõ}Ö�Ó×Ú°Ó×ÛAÖ¯ÓÕß×Þ�àZõÕÞ�åÙÓÕÒèÚ�àGÞ�ØZØAßÕÖ�õ}õ�áòÚ�ß}Ñ½Ó×ÛAÖ�ÒäàZØZÖ4þ�Ó×Ú°Ó×ÛZÒäõ
ÓúÞ]ÐZãèÖ �
­ u���R��6�  �}&SZ ��R+�6T ­ R�rxR��
ù ÛZÖ=gDàZÖ��7Ú�ãäã	{ÉÞ�àAØ)g$àAÖ+�7Ú�ãèã � ØZØZß}Ö�õÕõ1õ}ëoõ}ÓÕÖ�ÑIß}Ö�ç�Òäõ}Ó×ÖÙßÕõ$Þ]ßÕÖ ÏZõ}Ö�Ø°Ó×Ú�ÛZÞ�àZØZãäÖ�i@��ßÕÖ�Þ�ØZõ1ÓÕÚ
ÎHÛ�� þ�õ}ÝNÞ�å�Ö��EÎHÖ�å4Ó×ÒèÚ�à
i � C � ï'ØZÖ�õ}å�ß}ÒèÐ!Ö�õyÓ×ÛZÖ'ÏZõ}Ö
Ú�ágÓ×ÛAÖ�õÕÖlßÕÖÙç�ÒèõöÓ×ÖÙßÕõ �

ù ÛZÖ Þ��/�.ÏZõy8jÚoå>	 ßÕÖÙç�ÒèõöÓ×ÖÙß,ÒèàZØZÒäåæÞ]ÓÕÖ�õ�ÓÕÛNÞ]Ó,Ó×ÛAÖ Þ4����ÏZõ�Òèõ�Ó×Ú'Ð!ÖyãèÚoå>	�Ö�Ø �oÒÔá»Ó×ÛZÒäõ,ßÕÖ�ç�Òèõ}ÓÕÖ�ß,Òäõ
õÕÖ4ÓæîZÓÕÛZÖ'Þ��#�z� � Òäãèãeß}ÖÙÓÕß}ë�Þ�ãäã!ÓÕß×Þ�àAõ}áòÖ�ß}õyÚ�à~Ó×ÛZÖlÞ��/�.ÏZõbÀòàZÚ�ÓyÚ�àAãäë-ÓÕÛZÚ�õ}Ö$àZÚ�ßÕÑ�Þ�ãäãäë&õÕÖÙß¸�oÒèåÙÖ�Ø
Ð/ë�Ó×ÛAÖ
Þ4�#�z�hÁ �

ù ÛZÖ f Ú]Ó×Òäá ë�8jÚoå>	3ß}Ö�ç�Òäõ}Ó×ÖÙß�Òäõ ÏZõÕÖÙØaÓ×Ú�ãäÚHå>	°Ó×ÛZÖ-àZÚ�Ó×ÒÔóNåæÞXÓ×ÒèÚ�à�ßÕÖÙõÕÚ�ÏAßÕå�Ö � �pá�ÓÕÛZÒèõ�Òèõ�õ}ÖÙÓ�î
Þ�à/ë�ÎHÖ�ß��oÒèå�ÖÙØýÎHÝNÞ�åÙÖ-Ú�ß ÎHàZÚoÚ�Ý!Ö�Ø¢ÎHÝZÞ�å�Ö&Ó×ß×Þ]àZõ×Þ�å4Ó×ÒäÚ�àZõ � ÛAÒèåúÛaÞ]Ó}Ó×ÖÙÑ�ÝAÓlÓ×Ú�àZÚ�ÓÕÒäá ë�Ó×ÛAÖ-õy�
Ó×ÛAßÕÚ�ÏZç�Û�ê�ÖÙÑ��h�>à¯Þ�ß}Ölß}ÖÙÓÕßÕÒèÖÙØ�ÒèàZõöÓ×ÖæÞ]Ø �

� ÝZÝAßy�yÖ�ç<ÎoÓ×Þ]Ó×Ö]î � ÝZÝZß
�rÖÙç � ØZØAß�Þ]àZØ � ÝZÝZß×Îx� � ê � ØAØZß Þ�ß}ÖyÏZõÕÖÙØ�Ó×Ú'ÒäÑ�ÝZãäÖ�Ñ&Ö�à/Ó�Þ'õÕÒäÑ û
ÝZãäÖ Þ]ÝZÝZßÕÚ��]Þ�ã»Ñ&Ö�åúÛNÞ�àAÒèõÕÑ�áòÚ�ß�õ}ÝEÖÙå�ÒÔóNÖ�Ø&Ó×ß×Þ]àZõ×Þ�å4Ó×ÒäÚ�àZõ�Ó×Ú�ÎHÖ�ß��HÒäå�ÖÙØ-Ú�ß.ÎHàZÚoÚ�Ý!Ö�Ø-ÎHÝNÞ�åÙÖ ��� Ý û
ÝZß
�rÖÙç<ÎoÓúÞXÓ×Ö å�Þ�àsÐEÖ ÖÙÒäÓÕÛZÖ�ß�{�� â�â�î�ÒäàZØZÒèå�Þ]Ó×ÒäàZç ÓÕÛNÞ]Ó�ÓÕÛZÖ ß}Ö�ç�Òäõ}Ó×ÖÙß�Òèõ¡àZÚ�Ó,Òäà ÏZõÕÖ��x��â f Üh� f �sî
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ÒèàAØZÒèå�Þ]Ó×ÒäàZç Ó×ÛNÞXÓDÞ�à¯Ú�ÏAÓÕõ}Ó×Þ�àZØZÒäàZç�Þ�ÝAÝZßÕÚ��]Þ�ãjßÕÖÙô<ÏZÖ�õöÓ$Ö4þHÒèõöÓ×õ�� �râ � Üa`�î»ÒèàZØAÒèåæÞXÓ×ÒèàAç Ó×ÛNÞ]Ó1Þ�Ý û
ÝZß}Ú0�]Þ�ãNÛZÞ�õ�Ð!Ö�ÖÙà�ç�ß×Þ�à/Ó×ÖÙØ-�oÚ�ß�8Xg'éÇ5'â�Ü î/ÒèàZØAÒèåæÞXÓ×ÒèàAçDÓ×ÛNÞ]Ó�ÓÕÛZÖrÞ�ÝZÝZß}Ú0�]Þ�ãNÑ&Ö�åúÛZÞ�àZÒèõ}ÑÍÒèõ,àZÚ]Ó
Þ�å4Ó×Ò*��Ö �X� ÝZÝZß
�rÖÙç � ØAØZß�õ}ÓÕÚ�ßÕÖÙõ¡Ó×ÛAÖ�Þ�ØZØZß}Ö�õ}õ,Ú�á»Þh��â f Üh� f �vÚ�ß�� â � Üa`§Þ]ÝZÝZßÕÚ��]Þ�ãoßÕÖÙôoÏAÖ�õ}Ó��
Ó×ÛAÒèõ1Òäõ Ñ�Þ]ÓÕåúÛZÖ�Ø�Þ]ç/Þ�ÒèàAõ}ÓrÓ×ÛZÖ�Þ�ØZØZß}Ö�õÕõ1Ú�á,áòÏAÓ×ÏAßÕÖ
ÓÕß×Þ�àAõ×Þ�å4Ó×ÒèÚ�àZõ ÓÕÚ-å�Ú�Ñ�ÝZãäÖÙÓÕÖ
Ó×ÛAÖ Þ�ÝZÝAßÕÚ��]Þ�ã �
� ÝAÝZßúÎx� � ê � ØZØZßrõÕÝ!Ö�åÙÒäóNÖÙõrÓÕÛZÖlÞ/Îx� � ê Þ�ØZØAßÕÖ�õ}õráòÚ�ßyÞ�àhÞ]ÝZÝZßÕÚ���Ö�Ø�ÓÕß×Þ�àAõ×Þ�å4Ó×ÒèÚ�à �
­ R�rxR0ZtY��cr's W��6�
ÎHÖ1��Ö�ßÕÞ�ãlÞ�ØZØZß}Ö�õ}õ�õ}ÝNÞ�å�ÖÙõhÏZõ}Ö3õöÓúÞ]ÓÕÒèå°Þ/Î�� � ê ãäÚHå�Þ]Ó×ÒäÚ�àZõ�ßÕÞ]Ó×ÛZÖÙß~Ó×ÛNÞ�àvå�Ú�àAóNç�ÏZß}ÒèàZçýÞ����z�
õ}Ó×Þ]Ó×Ö Ú�ß�Ö�àZåÙÚHØZÒäàZç'Ó×ÛZÖ1Þ/Îx� � ê*Þ]ØZØZßÕÖÙõÕõ � ÒÔÓ×ÛZÒäà&ÓÕÛZÖDÞ4����ÏZõ Þ�ØAØZßÕÖÙõÕõ.ÝAÛNÞ�õÕÖ � Þ/Îx� � ê ù Ñ&Ý
Òèõ7ÏZõÕÖÙØ&Þ�õ¡Ó×ÛAÖ.Ó×ÖÙÑ�Ý!Ú�ß×Þ]ß}ë
Þ/Îx� � ê ãäÚHå�Þ]Ó×ÒäÚ�à
áòÚ�ß7ØNÞ]Ó×Þ Ó×ßÕÞ�àZõ}áòÖÙßÕß}Ö�Ø�Ó×Ú$Ú�ßgáòßÕÚ�Ñ[ÓÕÛZÖyÞ/Îx� � ê �
g���ÖÙß¸�NÚ � ÎoÓ×Þ]Ó×ÏZõ¡å�Ú�à/ÓúÞ]ÒèàZõuÓ×ÛZÖ�õ}Ó×Þ]Ó×ÏAõ7Ú�áAÓ×ÛZÖ�Ú���Ö�ß��NÚ � ô<ÏZÖ�ÏZÖ]î � ÛZÒäåúÛ ÒèõuÑ�Þ�Òèà/ÓúÞ]ÒèàZÖÙØlÐ/ë
é�ÓÕßÕã �
â,Ñ�ÝHÓ>ëZê¯õÕç � ØZØZßÕÖÙõÕõ ÒèàZØZÒäåæÞ]ÓÕÖ�õ ÓÕÛZÖlÞ/Îx� � ê Þ�ØZØZß}Ö�õ}õrÓÕÚ&Ð!Ö$ßÕÖ�Þ�Ø � ÛZÖ�à�Þ&ÎHÛ�� þ�ßÕÖ�Þ�Ø�ØZÚHÖÙõ
àZÚ�Ó¡ÝEÚ�ãèãHÞ�à/ë�àZÚ�à û ÖÙÑ�ÝAÓ>ëlô<ÏZÖÙÏZÖ�õ � �lé.Ú�àAóNç ù Ñ&Ý�Òèõ7ÏZõÕÖÙØsÓÕÚ � ßÕÒÔÓ×Ö#�#�z�ÉÚ�ß�é�Ó×ßÕãHõ}Ó×Þ]Ó×Ö�Ó×ÚDÓ×ÛAÖ
Þ/Îx� � ê õÕÚ&ÒäÓ åæÞ�à¯ÐEÖ'ß}ÖæÞ�Ø¯Ð/ë�Ó×ÛZÖ'õ
� � {¡ÒèàZÞ�ãèãÔë�îx�%��ÓÕßy� Þ�õ}Ö'ØZÖÙóNàAÖ�õ ÓÕÛZÖ'ßÕÖÙç�ÒèÚ�à~åÙÚ�à/ÓúÞ�ÒäàZÒèàAç
é�Ó×ß}ã û Ñ-Þ�Òäà/ÓúÞ�ÒäàZÖ�Ø�õöÓúÞ]ÓÕÏZõyÝEÚ�Òèà/Ó×ÖÙßÕõ�å�Ú�ßÕßÕÖÙõÕÝ!Ú�àZØZÒäàZçsÓ×Ú�Ó×ÛZÖ?�]Þ�ß}ÒèÚ�ÏZõré.Ú�Ñ�Ñ¤�'ß}Ú�ÏZÝZõ �
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ù ÛZÖ�Þ�é#�&ÏAàZÒäÓ-Òèõ-ß}Ö�õ}ÝEÚ�àAõÕÒèÐAãèÖ�áòÚ�ß-å�ÚoÚ�ß}ØZÒèàNÞXÓ×ÒèàAç�ÓÕÛZÖa5%�.ÏZõ�Òèà/Ó×ÖÙß}á¤Þ�åÙÖ�î � ÛZÒèåúÛ^ÓÕÛZÖ�Þ����z�
ÏZõ}Ö�õ$Ó×Ú~ß}Ö�ô<ÏZÖ�õöÓ
Þ�åÙÓÕÒèÚ�à�Ú�à�ÓÕÛZÖB�z�.ÏZõ=À � ÛZÒèåúÛ°åÙÚ�àZàZÖÙåÙÓ×õ$ÓÕÛZÖ f â�ÎEîjÞ�Îx� � ê3îjÞ/Î�� � ê Þ]àZØ
ù þx�h©4� þx�ªàAÖÙÓ � Ú�ß
	~Òäà<ÓÕÖ�ßöá¤Þ�å�Ö+Á �

ù ÛZÖrãèÚ�ç�Òäå Òèà ÓÕÛZÒèõ�ÏZàAÒäÓ�Òèõ�á¤Þ]ÒèßÕãÔë�õöÓ×ßÕÞ�Òèç�Û/Ó}áòÚ�ß � Þ�ßÕØ � ù ÛZÖÙßÕÖ Þ�ßÕÖ Ó � Ú�ÐZÏ��eÖÙßÕõ�ÏZõÕÖÙØ-�,Ú�àZÖ áòÚ�ß
Ý!Ö�àZØZÒäàZç�Ü$Þ]Ó×Þ/ê�Ú�ÓÕÒèÚ�à&ßÕÖÙô<ÏZÖ�õöÓ×õ�ç�ÖÙàZÖ�ßÕÞ]Ó×ÖÙØ~Ð<ë&Ó×ÛAÖDÞ��#�,õ}ÏZÐZÑ&ÚHØAÏZãèÖ1Þ�àZØ�Ú�àAÖ áòÚ�ß é.Ú�Ñ�Ý!Ú�õ}Ö
ßÕÖÙô<ÏZÖ�õöÓ×õ�ç�Ö�àAÖ�ß×ÞXÓ×Ö�Ø§Ð/ëýÓ×ÛZÖ°Þ@�'ÎGÑ&ÚoØZÏZãèÖ �¿� ãäã ß}Ö�ô<ÏZÖÙõ}Ó×õ¯Þ�ß}Ö�ÒèàAÒäÓ×ÒèÞ�ãèãÔë�ÝZãèÞ�å�ÖÙØSÒèàÉÓÕÛZÖ�õ}Ö
ÐZÏx�EÖ�ß}õ��.Þ�ØZØZÒÔÓ×ÒèÚ�àNÞ�ã�ÐZÏx�EÖ�ß õöÓúÞ]ÓÕÖ�ÒèàAØZÒèå�Þ]Ó×Ö&Ó×ÛNÞ]Ó�Ó×ÛZÖ�åÙÚ�Ñ&Ñ-Þ�àAØ�õÕÛZÚ�ÏZãèØ�Ð!Ö�ØZÖÙãñÞæë�ÖÙØ¢ÏZà/Ó×Òèã
Ó×ÛAÖlàAÖ4þoÓ Þ�ØZØZß}Ö�õÕõrÚ�ßyØNÞ]Ó×Þ�ÝZÛNÞ�õ}ÖlåÙÚ�Ñ&ÝZãèÖ4Ó×Ö�õ �

^§ÛZÖ�à�Þ¢Ü$Þ]ÓúÞ/ê¯Ú�Ó×ÒäÚ�àSå�Ú�Ñ&Ñ�Þ�àZØSÒèõ~ß}ÖæÞ�ØHë�î1ÓÕÛZÖ�Þ/é#�-ÝZãèÞ�å�ÖÙõ~Ó×ÛZÖ°å�Ú�Ñ�Ñ�Þ�àZØSÚ�à§Ó×ÛAÖ
5%�.ÏZõÕÜ$Þ]ÓúÞ-Òäà/Ó×Ö�ßöá¤Þ�å�Ö�Þ�å�åÙÚ�ßÕØAÒèàZç&Ó×Ú ù Þ�ÐZãäÖ C � C Þ�àAØ�Þ�õÕõ}Ö�ßöÓ×õDÓ×ÛAÖ Ü$Þ]Ó×Þ/ê�Ú�ÓÕÒèÚ�à ü Þ]ãèÒèØ~õ}Òèç�àZÞ�ã:�
Ó×ÛAÖ�õÕÖ�õ}Òèç�àZÞ�ãèõ Þ�ßÕÖ
ÛZÖ�ãäØ�ÏZà/Ó×Òäã�é�ÓÕßÕãgßÕÖ�õ}ÝEÚ�àZØZõ � ÒäÓÕÛ�Ü$Þ]Ó×Þ/ê�Ú�ÓÕÒèÚ�à�{Nß}Ö�Ö'Ó×Ú�ÒäàZØZÒèå�Þ]Ó×Ö'Ó×ÛZÞ]ÓDÓ×ÛAÖ
å�Ú�Ñ�Ñ�Þ�àZØ~ÛNÞ]õrÐ!Ö�ÖÙàhß}Ö�å�ÖÙÒ*��Ö�Ø ��� Ó�Ó×ÛZÒäõyÝEÚ�Òäà/ÓæîHÓÕÛZÖ'ÐZÏx�EÖ�ßrÒèõ�åÙãèÖæÞ]ßÕÖ�Ø �
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� ç�Ö�àAÖ�ß×Þ]ãjé.Ú�Ñ&ÝEÚ�õÕÖDß}Ö�ô<ÏZÖ�õöÓyáòßÕÚ�Ñ Þ@�'Î-ßÕÖÙôoÏAÒèßÕÖÙõ Ó×ÛNÞXÓ Ó×ÛZÖ$Îx� � ê Þ�ØZØZß}Ö�õÕõ�ç�Ö�àZÖÙß×Þ]ÓÕÖ�Ø
Ð/ë�Þ@�'ÎsÐ!Ö1ÝZãèÞ�å�ÖÙØ�Òäà�5%�.ÏZõ � ØZØAßÕÖ�õ}õ�Þ�àZØ&Ó×ÛZÖ Þ��/�.ÏZõ � ØZØAßÕÖ�õ}õ�ÐEÖrÝZãèÞ�å�ÖÙØ-Ú�à/Ó×Úc5%�.ÏZõÕÜ$Þ]ÓúÞ �
ê�ÖÙÑ��h�>àhé.Ú�Ñ�Ý!Ú�õ}Ölß}Ö�ô<ÏZÖÙõ}Ó×õ ÏZõÕÖ'Ó×ÛAÖ ê�ÖÙÑ��h�>à�Þ/Îx� � ê Þ�ØZØZß}Ö�õ}õ1ÒèàAõ}Ó×Ö�Þ�Ø¯Ú�á7ÓÕÛZÖlç�Ö�àZÖÙß×Þ�ã
Þ@�'Î û ç�Ö�àZÖÙß×Þ]ÓÕÖ�Ø¦Þ�ØZØZß}Ö�õ}õ � �>àvÖ�ÒÔÓ×ÛZÖÙß¯å�Þ�õÕÖ]î'Þ�ãèã1õÕÒèç�àNÞ�ãèõ�Þ]ßÕÖ°ÛZÖ�ãäØ§ÏZà/Ó×Òèãlé.Ú�Ñ�Ý!Ú�õÕÖ�{NßÕÖ�Ö°Òäõ
ßÕÖÙå�ÖÙÒ*��ÖÙØ �

é.Ú�Ñ&ÝEÚ�õ}Ö�ßÕÖ�ô<ÏZÖÙõ}ÓÕõ�áòßÕÚ�Ñ�Þ���ê ÏZõÕÖ�Ó×ÛAÖ�õÕÞ�Ñ�Ö�Òäà<ÓÕÖ�ßöá¤Þ�å�Ö � ÒäÓÕÛaÓ×ÛZÖ35%�.ÏZõ&Þ�õ&ç�Ö�àZÖÙß×Þ�ã
é.Ú�Ñ&ÝEÚ�õÕÖ�ßÕÖÙô<ÏZÖ�õöÓ×õ � Ü$Þ]Ó×ÞDÝZßÕÚ��oÒèØAÖ�Ø&Ð<ë�Þ���ê Òèõ�ÏZõ}Ö�Ø-Þ�õ/5%�.ÏZõ×Ü$ÞXÓúÞ'Þ�àZØ�ê�ÖÙÑ��h�>à&Òèõ,ÏZõ}Ö�Ø
Þ�õ_5%�.ÏZõ � ØZØZß}Ö�õ}õ �

ù ÛZÖyÞ/é#�gÏZõÕÖÙõ�Þ���ÖÙß}ë�õ}ÒèÑ&ÝZãèÖ�Ñ�Ö4Ó×ÛZÚoØ�áòÚ�ß¡ßÕÖ�õ}Ú�ã*�oÒäàZçDå�Ú�àx�NÒèå4Ó×ÒäàZçDßÕÖÙô<ÏZÖ�õöÓ×õ,áòÚ�ß¡ÓÕÛZÖ75%�.ÏZõ��
ÒäÓ'ÓÕß×Þ�å>	<õ
ÓÕÛZÖ-ãèÞ�õ}ÓlÏZõ}Ö-Ú�á�Ó×ÛZÖ�5%�.ÏZõ
Þ�àZØ�Þ � Þ�ßÕØAõ ÝZßÕÒäÚ�ßÕÒÔÓ>ëhÓÕÚ�Ó×ÛAÖ&Ó>ëoÝ!ÖaÀUÜ$ÞXÓúÞ/ê�Ú]Ó×ÒèÚ�à�Ú�ß
é.Ú�Ñ&ÝEÚ�õÕÖ�Á � ÛZÒèåúÛ � Þ�õ�àZÚ�Ó�õ}Ö�ß��HÒäå�ÖÙØ�Ñ&Ú�õ}Ó.ßÕÖÙå�Ö�à/ÓÕãäë � ù ÛZÖÙßÕÖ'Òèõ.àZÚ�àZÖ�ÖÙØ~áòÚ�ß Ñ&Ú�ßÕÖrÓ×ÛNÞ�à�Ú�àAÖ
ÐZÏx�EÖ�ß$áòÚ�ß$Ö�Þ�åúÛ°Ó>ëHÝ!Ö�îgõÕÒäàZå�Ö�ÓÕÛZÖsÞ/é#�1ÐAßÕÚ/Þ�ØAåæÞ�õöÓ×õ$Ó×ÛZÖsÐZÏ��eÖÙßlõöÓúÞ]ÓÕÏZõlÞ�àZØ°Ó×ÛZÖsÚ�ÓÕÛZÖ�ß$ÏAàZÒäÓÕõ
ç�ÖÙàZÖ�ßÕÞ]Ó×Ö'ßÕÖ4Ó×ß}ÒèÖ�õ � ÛZÖÙà�Þ�å�Ú�àx�NÒèå4ÓyÒèõ�ØZÖ4Ó×ÖÙåÙÓ×ÖÙØ �
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ù ÛZÖ�Þ���ê Ñ&ÚoØZÏZãèÖ$ÒäõyÏZõÕÖÙØhÓ×Ú�ßÕÖ�õ}ÝEÚ�àZØ�ÓÕÚ-å�Ú�Ñ�Ñ�Þ�àZØZõyÒäõÕõÕÏAÖ�Ø�Ú���ÖÙßrÓÕÛZÖ f â�Îx�.Ïx�EÖ�ßj�>à<ÓÕÖ�ß û
á¤Þ�åÙÖ�î!ÒèàZåÙãèÏZØZÒäàZç&Ñ-Þ�õöÓ×ÖÙßÕÒèàAç&ÓÕÛZÖ�Þ4����ÏZõ�îEå�Ú�àAóZç�ÏZßÕÒäàZç�Ü'ê � ÎoÓ×Þ]Ó×Ö]îEåÙÚHÚ�ßÕØZÒäàNÞ]Ó×ÒäàZçså�ãñÎx� � ê
� Ý!ØNÞ]ÓÕÖ�õ�Þ�àZØ&ßÕÖÙãñÞæëoÒèàZç � ÝZÝZßÕÚ��]Þ�ã\�yÖ�ç�Òäõ}ÓÕÖ�ß,ßÕÖÙãñÞ]ÓÕÖ�Ø&å�Ú�Ñ&Ñ�Þ�àZØZõ�ÓÕÚ
Þ��lÎ �@� áòÏAãèãAØAÖ�õÕåÙßÕÒäÝAÓ×ÒäÚ�à
Ú�ágÓ×ÛZÖlÞ+�]Þ�ÒèãèÞ�ÐZãäÖ1å�Ú�Ñ�Ñ�Þ�àZØZõ�Òäõ áòÚ�ÏZàZØ¯Òèà�ÎHÖÙåÙÓÕÒèÚ�à�ì � ì � C �

ù ÛZÖ¯õ}ÓúÞXÓ×Ö¯Ñ-Þ�åúÛAÒèàZÖ � ÛZÒäåúÛGåÙÚ�à/Ó×ßÕÚ�ãèõ�Ó×ÛZÖ�Þ���ê�î,õÕÛZÚ � à^ÒäàÅ{7Òèç�ÏZß}Ö�i û iAî�Òäõ�õÕÒèÑ&ÒèãèÞ�ß
ÓÕÚ
Ó×ÛZÞ]ÓyáòÚ�ÏZàZØ�Òèà~Ó×ÛZÖlõy���%À {¡Òäç�ÏZß}Ö C û ì�Á � �ràZãèÒ*	�Ö$Ó×ÛAÖ�Þ����úîZÓ×ÛZÖ
Þ���ê ÒèõyàZÚ�ÓrØZÖÙõÕÒäç�àZÖ�Ø¯Ó×ÚsÓúÞ4	]Ö
Þ�Øx�]Þ�à/Ó×Þ�ç�ÖDÚ�áeÓ×ÛZÖ?�ràZÒèÚ�à-, õ.ÝZÒèÝ!Ö�ãäÒèàZÒäàZç'åæÞ�ÝNÞ]ÐZÒèãäÒäÓ×ÒäÖ�õ�Òèà-Ú�ßÕØZÖÙß�ÓÕÚ õÕÒäÑ�ÝZãäÒäá ë ÓÕÛZÖDØZÖÙõÕÒäç�à~Ú�ájÓ×ÛAÖ
Ñ&ÚHØZÏAãèÖ �
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Þ�ß}Ö&ß}Ö�ãèÞ]Ó×Ò���Ö�ãÔë�õÕÒäÑ�ÝAãèÖ4�uÓ×ÛAÖ�õÕÖ�Þ�ß}Ö�ÖÿþAÖÙå�ÏAÓÕÖ�Ø�ÒäÑ�Ñ&Ö�ØAÒñÞ]ÓÕÖ�ãäëhÞ�àZØ�õÕÖÙß¸��Ö�Ó×Ú¯õÕÛAÚ�ß}Ó û å�ÒäßÕåÙÏZÒäÓ'Ó×ÛAÖ
àZÚ�ß}Ñ-Þ]ãqõ}Ó×Þ]Ó×Ö'Ñ�Þ�åúÛZÒèàAÖ$Ö4þHÖ�åÙÏAÓ×ÒäÚ�à �

��k



ACDE

APDE

AHDE

AEDE

ARDE

AADE

to AEDE

to ARDE

APDA APDC

AHDCAHDA

{¡Òèç�ÏAßÕÖ?i û i'�,Þ���êG{¡ÒäàZÒäÓÕÖ'ÎoÓúÞXÓ×ÖlêhÞ�åúÛAÒèàZÖ

\��@d���� ÷,+-+ ÁE¶7ÊZÊk)a¿$¹�ÊA¶ P ^�¶�· ¸NÊ
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Òèà@��Ú�ã*��Ö'ÓÕÛZÖlÞ��/�.ÏZõrÞ�ß}ÖlÖÿþHÖ�å�ÏHÓ×Ö�ØhØZÏZßÕÒäàZç�Ó×ÛZÖ3ÚÕÞ]ØZØZßÕÖÙõÕõ Û ÝZÛZÞ�õÕÖ �

þjè@è4çyô>ë>ë>äml�üSøon
ÒäàZØZÒèå�Þ]Ó×ÖÙõrÓÕÛNÞ]ÓrÓ×ÛZÖÙßÕÖ Òäõ àAÚ�Þ�ØZØAßÕÖ�õ}õDÝZÛNÞ]õÕÖ åÙÏZßÕß}Ö�à/Ó×ãÔë�ÒäàhÝZß}Ú�ç�ß}Ö�õÕõ � f Ú
õÕÒäç�àNÞ�ãäõ�Þ]ßÕÖ�Þ]õÕõÕÖÙß}ÓÕÖ�Ø¢Òèà�Ó×ÛZÒäõ�õ}Ó×Þ]Ó×Ö��,Ó×ß×Þ]àZõÕÒÔÓ×ÒèÚ�à3Ó×Ú � ØZØZß}Ö�õ}õy�yÖ�ô<ÏZÖ�õöÓ&ÚHåÙå�ÏZß}õ � ÛZÖ�à¢Þ�àZÖ �
å�Ú�Ñ�Ñ�Þ�àZØ~Òäõ�ßÕÖ�åÙÖ�Ò���Ö�Ø�Ú�à�Ó×ÛZÖ f â�Îx��Ïx�eÖÙßj�>à/ÓÕÖ�ß}á¤Þ]å�Ö �

þjè@è4çyô>ë>ë>ýeô���ê�ô>ë1ørÒäõ&ÓÕÛZÖhõöÓúÞ]ÓÕÖhÒäà � ÛZÒäåúÛGÓ×ÛAÖ�Þ���ê õÕÖ�àAØZõ~Þ3ß}Ö�ô<ÏZÖÙõ}Ó�áòÚ�ßsÓ×ÛAÖ�Þ�ØZØAßÕÖ�õ}õ
ÐZÏZõ�Ó×ÚN�ràZÒèÚ�à � �pÓ¯Òèõ�Þ]ãèõÕÚaÓÕÛZÖ3õöÓúÞ]ÓÕÖ°Òèà � ÛZÒèåúÛ¦àZÚ�à û Þ��/�.ÏZõ�å�Ú�Ñ�Ñ�Þ�àZØZõ¯Þ�ß}Ö°Ö4þHÖ�åÙÏAÓ×ÖÙØ �
{NÚ�ß$ÐZÏZõlå�Ú�Ñ�Ñ�Þ�àZØZõÙîqÓ×ßÕÞ�àZõÕÒÔÓ×ÒäÚ�à�Òèõ$Ó×Ú � ØZØZßÕÖÙõÕõ � åÙÓÕÒ*��Ö � ÛZÖÙà3Ó×ÛAÖ&ÐAÏZõ
ç�ß×Þ�à/ÓlÒèõ$ç�Ò���ÖÙà-�gáòÚ�ß
àZÚ�à û ÐZÏZõ1å�Ú�Ñ&Ñ-Þ]àZØZõ�î»Ó×ßÕÞ�àZõ}ÒäÓ×ÒäÚ�àhÒäõrÓÕÚ � ØAØZßÕÖÙõÕõ×â,Ñ&ÝAÓ>ëNÀ¤Þ�àZØ�Ü$Þ]Ó×Þ/é.Ú�Ñ&ÝZãèÖ4Ó×Ö+ÁrÞ�àAØ�ÚHåÙå�ÏZß}õ
ÒèÑ&Ñ&Ö�ØZÒèÞ]Ó×ÖÙãäë �

þjè@è4çyô>ë>ë
þ�æ1ø û¢ú4ô-Òèõ�Ó×ÛZÖ�õöÓúÞ]ÓÕÖ�Òèà � ÛZÒäåúÛ§ÓÕÛZÖ°Þ��/�.ÏZõ � ØZØAßÕÖ�õ}õhÞ]àZØSßÕÖÙãñÞ]ÓÕÖ�Ø§õÕÒäç�àNÞ�ãäõ�Þ�ß}Ö
Þ�õ}õÕÖ�ßöÓ×ÖÙØ � ù ÛZÒèõlõ}Ó×Þ]Ó×Ö]î�Þ�àAØ�Þ�ãäã�Þ�õÕõ}ÚHåÙÒñÞ]ÓÕÖ�Ø�õÕÒäç�àNÞ�ãäõ�îgÞ�ßÕÖ&ÛZÖÙãèØ�ÏAà<ÓÕÒèã�Þ��/�.ÏAõ � ØAØZßÕÖÙõÕõ � å>	�Òäõ
ßÕÖÙå�ÖÙÒ*��ÖÙØqî!Þ]Ó � ÛZÒäåúÛ¯ÓÕÒèÑ&ÖDÓ×ÛZÖb{,ÎZê�ÓÕß×Þ�àZõ}ÒäÓÕÒèÚ�àZõ ÓÕÚ � ØZØZß}Ö�õ}õDé.Ú�àHóNßÕÑ �

�/í



þjè@è4çyô>ë>ë�ò�ó%�qp/ç�l^Òäõ¡ÏZõ}Ö�Ø�Ó×ÚDØAÖæÞ�õ}õÕÖ�ßöÓ×ÖÙØsÓÕÛZÖ�Þ��/�.ÏAõ � ØAØZßÕÖÙõÕõ�Þ�àZØ�Þ]ãèãoÚ�Ó×ÛZÖÙß]k�� á^õÕÒäç�àNÞ�ãäõ�î
Þ�àZØaÓÕÚ�Ú�ÐZõÕÖÙß¸��Ö¯Ó×ÛZÖ�Þ4����ÏZõ � ØZØZßÕÖÙõÕõ
�rÖ4Ó×ß}ëGõÕÒäç�àNÞ�ã � �pá1Þ�ßÕÖÙÓÕß}ëaÒäõ�Ú�ÐZõ}Ö�ß¸��Ö�Øqî�Ó×ÛZÖ¯Þ�ØZØAßÕÖ�õ}õ
ÝZÛNÞ]õÕÖ¯ßÕÖÙÓÕÏZßÕàAõ�Ó×Ú � ØZØZßÕÖÙõÕõ��rÖÙôoÏAÖ�õ}Ó�Þ�àZØýÓ×ÛZÖ�ØNÞ]Ó×Þ�ÝAÛNÞ�õÕÖ�Òèõ�å�Þ�àZå�ÖÙãèãäÖ�Ø-�yÚ�ÓÕÛZÖ�ß � ÒèõÕÖ]î.Ó×ÛAÖ
Þ�ØZØAßÕÖ�õ}õ�ÝAÛNÞ�õÕÖ~ÓÕß×Þ�àZõ}ÒäÓÕÒèÚ�àZõ ÓÕÚ � ØZØZß}Ö�õ}õy�7ÖÙàZØZÒäàZç�Ó×Ú°ÒäàZØZÒèå�Þ]Ó×Ö�ÓÕÛNÞ]Ó�ÓÕÛZÖ�ØNÞ]ÓúÞ�ÝZÛZÞ�õÕÖ¯Òèõ�Òäà
ÝZß}Ú�ç�ßÕÖÙõÕõ �

þjè@è4çyô>ë>ë>àeôr�Sè4û	�ts�ÒèàZØZÒäåæÞ]ÓÕÖ�õDÓÕÛNÞ]Ó'Ó×ÛZÖ&ØNÞ]Ó×Þ~ÝZÛNÞ�õ}Ö�åÙÚ�ßÕß}Ö�õÕÝ!Ú�àZØAÒèàZç�Ó×Ú�Ó×ÛZÖsãèÞ�õ}Ó
Þ�ØZØAßÕÖ�õ}õ
ÛNÞ�õ�àZÚ]Ó~ë�ÖÙÓ¯åÙÚ�Ñ�ÝAãèÖÙÓÕÖ�Ø � f Ú¢å�Ú�à<ÓÕßÕÚ�ã$õ}Òèç�àZÞ�ãèõ~Þ]ßÕÖ°Þ�õ}õÕÖ�ßöÓ×ÖÙØ¦Òäà§ÓÕÛZÒèõ~õöÓúÞ]ÓÕÖ � ù ß×Þ]àZõÕÒÔÓ×ÒèÚ�à
Úoå�å�ÏAßÕõ � ÛZÖ�à�Þ àZÖ � å�Ú�Ñ�Ñ�Þ�àZØ~Òäõ ØZÖÙÓÕÖ�å4Ó×Ö�ØhÞ�àZØ\©XÚ�ß.Ó×ÛAÖlØZÞ]ÓúÞ ÝZÛZÞ�õÕÖ'å�Ú�Ñ�ÝZãäÖÙÓÕÖ�õ�îZÞ�àZØ�Òèõ.ÓÕÚ
� ØAØZßÕÖÙõÕõyArÚ�ãèØNÀòàZÖ � åÙÚ�Ñ�Ñ�Þ�àZØ�Á4î � ØZØZß}Ö�õ}õ×â,Ñ�ÝHÓ>ëNÀ¤ØNÞXÓúÞ�åÙÚ�Ñ&ÝZãèÖ4Ó×ÒèÚ�à\ÁyÚ�ß � ØAØZßÕÖÙõÕõy�yÖ�ô<ÏZÖÙõ}Ó
À¤Ð!Ú�ÓÕÛ\Á �

þjè@è4çyô>ë>ë�ubó ù�è
ÒèàAØZÒèå�Þ]Ó×ÖÙõyÓÕÛNÞ]Ó1Þ�àZÖ � Þ�ØZØAßÕÖ�õ}õDÝZÛNÞ]õÕÖ�ÛZÞ�õ Ð!Ö�ç�ÏZà � ÛZÒäãèÖlÞ�ØZÞ]ÓúÞ&ÝZÛNÞ�õ}Ö
Òäõ
Òèà¯ÝZß}Ú�ç�ßÕÖÙõÕõ��!ÓÕÛZÒèõyõ}Ó×Þ]Ó×ÖlÒèõyÏZõ}Ö�ØhÓÕÚ�õöÓúÞ�ãäãqÓ×ÛZÖ
Þ�ØZØAßÕÖ�õ}õ1ÝZÛZÞ�õÕÖlÏZà/Ó×ÒäãqÓ×ÛZÖlå�ÏZß}ßÕÖÙà<Ó1Ú�ßyÝEÖÙàZØZÒäàZç
ØNÞ]Ó×ÞDÝZÛNÞ�õ}Ö�å�Ú�Ñ&ÝZãäÖÙÓ×ÖÙõ�î<Þ]Ó � ÛZÒèåúÛsÝ!Ú�Òèà/Ó�ÓÕÛZÖ õöÓúÞ]ÓÕÖ Ó×ß×Þ]àZõÕÒÔÓ×ÒèÚ�àZõ7ÓÕÚ � ØZØZß}Ö�õ}õy�yÖ�ô<ÏZÖ�õöÓ ��� ç/Þ]Òèàqî
àZÚså�Ú�à<ÓÕßÕÚ�ãjõ}Òèç�àZÞ�ãèõyÞ�ß}Ö$ç�Ö�àAÖ�ß×ÞXÓ×Ö�ØhÞ]Ó�Ó×ÛAÒèõ Ó×ÒäÑ�Ö �

\��@d��(� h[¹,¸N¹v)�¿'¹�ÊZ¶ P ^�¶¡·�¸ZÊ
ù ÛZÖ
ØNÞ]ÓúÞsÝZÛNÞ]õÕÖ�ÒäàZå�ãäÏZØZÖÙõrÓÕÛZÖ Þ�å4Ó×ÏNÞ]ãuÓÕß×Þ�àAõ}áòÖ�ßrÚ�á¡ØNÞ]ÓúÞHî»ÓÕÛZÖ�ÏAÝEØNÞXÓ×ÒèàAç�Ú�á�Þ���ê õ}ÓúÞXÓ×Ö Þ]àZØ
Ó×ÛAÖ1å�Ú�Ñ�ÝZãäÖÙÓÕÒèÚ�àsÚ�áqÓÕÛZÖ1åÙÏZßÕß}Ö�à/Ó åÙÚ�Ñ&Ñ-Þ�àAØ � ù ÛZÖ1Þ/Îx� � ê ÏAõÕÖ�Ø�áòÚ�ß�ØNÞXÓúÞlÓÕß×Þ�àAõ}áòÖ�ß�ØZÖÙÝEÖÙàZØZõ
Ú�à�ÓÕÛZÖ Þ]åÙÓ×ÏZÞ�ã f â�Î��.Ïx�EÖ�ß�åÙÚ�Ñ�Ñ�Þ�àZØlÓ>ëoÝEÖ�� f â�Î û êhÞ�õöÓ×ÖÙßÕÖ�ØsÚ�Ý!Ö�ßÕÞ]Ó×ÒäÚ�àZõgÒèàZåÙãèÏZØAÖ�Ó×ÛAÖ�ÓúÞ]ßÕç�Ö4Ó
Þ/Îx� � ê Þ�ØZØZß}Ö�õÕõ � ÒäÓÕÛZÒèà�Ó×ÛZÖ
å�Ú�Ñ&Ñ�Þ�àZØ¯Ö�àZåÙÚHØZÒäàZçZî � ÛZÒèãäÖlÜ'ê � � þ û êhÞ�õöÓ×ÖÙßÕÖ�Ø�Ú�ÝEÖÙß×Þ]ÓÕÒèÚ�àZõ
ÏZõ}Ö�Þ�õÕÝ!Ö�åÙÒñÞ�ãqÜ'ê � � þAÜ$Þ]ÓúÞ@�[Ó×Úsç�ÖÙàZÖ�ßÕÞ]Ó×Ö'Ó×ÛZÖlÞ/Î�� � ê Þ]ØZØZßÕÖÙõÕõ �

gDàZÖDç�ÖÙàZÖ�ßÕÞ�ãEÝ!Ú�Òäà<Ó�Ú�áuàZÚ]Ó×Ö4�7Ó×ÛZÖDØZÞ]ÓúÞlÝZÛNÞ�õ}ÖDÒèÑ&Ñ�ÖÙØZÒñÞXÓ×Ö�ãÔë�ÓÕß×Þ�àZõ}ÒäÓÕÒèÚ�àZõ�Ó×Ú�Ü$Þ]ÓúÞ�â�Ñ&ÝAÓ>ë
Òäá7Þ��/�.ÏAõ � ØAØZßÕÖÙõÕõy�yÖÙÓÕß}ë�Òèõ�ØZÖ4Ó×ÖÙåÙÓ×ÖÙØ �

w ß4ø:ß ä�l�üSøonrÒèàZØZÒäåæÞ]ÓÕÖ�õ�Ó×ÛNÞ]Ó�àZÚ ØZÞ]ÓúÞ
ÓÕß×Þ�àAõ}áòÖ�ß�Òèõ�Òèà-ÝAßÕÚ�ç�ß}Ö�õ}õ � f Ú õ}Òèç�àZÞ�ãèõ�Þ�ß}ÖDÞ�õ}õÕÖ�ßöÓ×ÖÙØqî
Þ�àZØ�ÓÕß×Þ�àZõ}ÒäÓÕÒèÚ�à�Úoå�åÙÏZßÕõ$Ó×Ú�Ü$ÞXÓúÞ � åÙÓ×Ò���Ö�ÒÔá.Þ~ØNÞXÓúÞ~ÐZÏZõ'ç�ßÕÞ�à/Ó'ÒèõDõ}Ö�Ö�à3Ú�ß'Ü$Þ]Ó×Þ/é.Ú�Ñ&ÝZãèÖ4Ó×Ö�ÒÔá
Ó×ÛAÖ f â�Îx�.Ïx�EÖ�ßyg$Ý�ØZÖ�åÙÚHØAÒèàZçsÒèàAØZÒèå�Þ]Ó×ÖÙõyÞsàAÚ�à û ÐAÏZõyå�Ú�Ñ&Ñ-Þ]àZØ �

w ß4ø:ß�þ�æ1ø û¢ú4ô-Òèõ�ÓÕÛZÖ°õ}ÓúÞXÓ×Ö�Òèà � ÛAÒèåúÛ§Ó×ÛZÖ°ØNÞ]Ó×Þ�Òèõ�Þ�å4Ó×ÏNÞ]ãèãäëýÓ×ßÕÞ�àZõöáòÖ�ßÕß}Ö�Ø � ù ÛAÖ3Þ4��ê
Þ�õ}õÕÖ�ßöÓ×ÖÙØGÓ×ÛAÖ�Þ/Îx� � ê å�Ú�à/Ó×ß}Ú�ãyÞ�àZØýÞ�ØAØZßÕÖÙõÕõ&õÕÒèç�àNÞ�ãèõ Þ�àZØ¢Ñ�Ú�àZÒäÓÕÚ�ßÕõ�Þ4����ÏZõ ù ß×Þ�àAõ}áòÖ�ß � å>	\�
� ÛZÖÙàGÓ×ÛAÖ¯ØZÞ]ÓúÞ�Ó×ßÕÞ�àZõöáòÖ�ß&Òèõ�å�Ú�Ñ�ÝZãäÖÙÓÕÖ)ÀUÞ]á ÓÕÖ�ß�Ú�àZÖ�Ú�ß�áòÚ�ÏAß�ÐEÖ�Þ]Ó�Þ�å>	<àZÚ � ãèÖ�ØAç�Ñ�ÖÙà/Ó×õ>Áÿî.Ó×ÛAÖ
õ}Ó×Þ]Ó×Ö�ÓÕß×Þ�àZõ}ÒäÓÕÒèÚ�àZõDÓÕÚ¯Ü$Þ]ÓúÞ¯é.Ú�Ñ&ÝZãèÖ4Ó×Ö � ù ÛAÒèõ$õ}Ó×Þ]Ó×Ö � Òèãäã¡àZÖ1��ÖÙß�Ð!Ö&ß}ÖæÞ�åúÛAÖ�Ø3áòÚ�ß'Þ�àAÚ�à û ÐAÏZõ

���



f â�Îx��Ïx�eÖÙß åÙÚ�Ñ&Ñ-Þ�àAØ �
w ß4ø:ß�ò�ó%l�üSù.ô1ø÷ô&Òèõ�ÏZõÕÖÙØ^Ó×Ú�ØAÖæÞ�õ}õÕÖ�ßöÓ~Ó×ÛZÖ
�]Þ�ßÕÒäÚ�ÏZõ�k4��áIØNÞXÓúÞ�åÙÚ�à/Ó×ßÕÚ�ã1õÕÒäç�àNÞ�ãäõ � �pÓ�Òäõ

Þ�ãäõÕÚlÏZõÕÖÙØ-Ó×Ú
å�Ú�Ñ&ÝEÚ�õÕÖ Þ�à�Þ�å>	<àZÚ � ãäÖ�ØZç�Ñ&Ö�à/Ó ÓÕÚ ê¯Ö�Ñ��?�>àeîAÞ�àAØ-Ó×ÚlÏZÝ!ØNÞ]Ó×ÖDê�Ö�Ñ��h�>à��/��Ó×ßÙî
Ü'ê � ��þAÜ$Þ]Ó×Þ@��éÇ��Ó×ßÙî»Þ�àZØ�Ó×ÛZÖlÜ'ê � �7ÖÙàZØZÒèàAç�åÙÚ�ÏZà/ÓrÒäágàZÖ�åÙÖ�õ}õ×Þ�ßöë �

\��@d��@? hzj ÷ À�¸N¹,¸N¶

â�Þ�åúÛ¦Ü'ê � åúÛNÞ�àZàAÖ�ã$å�Ú�à<Ó×Þ�ÒèàAõ�Þ�õÕÖ�ÝZÞ�ß×Þ]ÓÕÖ°å�Ú�ÏZà/Ó�Ú�á
Ý!Ö�àZØZÒäàZçaÚ�Ý!Ö�ßÕÞ]Ó×ÒäÚ�àZõ�î Ü'ê � �7Ö�àAØ û
ÒèàAç � Ü'ê � �7Ö�àAØZÒèàZçsÒäõ ÒèàZÒÔÓ×ÒèÞ�ãèÒ*Ð�Ö�Ø&Ð/ë~Þ�Ü'ê � �yÖ�åÙÖ�Ò���Ö$å�Ú�Ñ�Ñ�Þ�àZØ¦ÀòõÕÖÙÖ�ÎoÖ�åÙÓÕÒèÚ�à¯ì � ì � C Á.Þ]àZØ
ØZÖÙå�ßÕÖÙÑ�ÖÙà/Ó×Ö�ØhÞ]ÓrÖæÞ�åúÛ¯õÕÏAå�å�ÖÙõÕõöáòÏZã¡Ü'ê � � þ û êhÞ�õöÓ×Ö�ß}Ö�Ø�Ú�ÝEÖÙß×Þ]ÓÕÒèÚ�à �

ù ÛZÖ¯Ü'ê � � þAÜ$Þ]ÓúÞ���î � ÛZÒèåúÛ¢Òäõ ÏZõÕÖÙØýÓÕÚ�ÝZßÕÚ��oÒèØAÖ~ØNÞ]ÓúÞháòÚ�ß�Ü'ê � Ú�Ý!Ö�ßÕÞ]Ó×ÒäÚ�àZõ�î,Òäõ ØZÖ û
õÕåÙßÕÒäÐEÖÙØ�ÒäàhÎoÖ�åÙÓÕÒèÚ�à2i � C � C �

\��@d��]\ À È'² ²´¹�Á»Å

ù ÛZÖ.Þ��#�z�¢ÒèÑ&ÝZãèÖÙÑ�ÖÙà<Ó×Þ]Ó×ÒäÚ�àDÒäõ7ØZß}Ò*��Ö�à�Ð/ë'Ó×ÛAÖ�áòÏZàAåÙÓ×ÒäÚ�àZõ7Þ�àZØ
Òèà/Ó×ÖÙß}á¤Þ�åÙÖ�õgØZÖ�õ}å�ßÕÒäÐEÖÙØ Òèà�é.ÛNÞ�Ý û
Ó×ÖÙßsì � ù Ú�ÝAßÕÚ��oÒèØZÖ-ÓÕÛZÒèõ
áòÏZàZåÙÓÕÒèÚ�àZÞ�ãèÒÔÓ>ë�î7ÓÕÛZÖ�Þ��#�z� Òèõ ÐZß}Ú�	�ÖÙà¢Òèà/Ó×Ú�áòÚ�ÏAß Ñ�ÚoØZÏZãäÖ�õ���Þa��ÏZõ
�>à/Ó×ÖÙß}á¤Þ�åÙÖ$Ñ�ÚoØZÏZãäÖ � ÛZÒäåúÛ�Þ�åÙÓÕõ�Þ�õyÞ�õ}ãñÞ+��Ö$Ú�ß�õÕàZÚoÚ�Ý~ØZÖ1�oÒèå�Ö$Ú�à�Ó×ÛZÖ$Þ4����ÏZõ�îNÞÓ�DÏZÖÙÏZÖ�©�ÎoÓúÞ]ÓÕÖ
Ñ&ÚHØZÏAãèÖ � ÛAÒèåúÛ&ç�Ö�àZÖÙß×Þ]ÓÕÖ�õ�Þ/Îx� � ê Þ�ØAØZßÕÖÙõÕõÕÖÙõ.Þ]àZØsÑ-Þ�Òäà/ÓúÞ�ÒäàZõ¡õ
�#�z�^õ}Ó×Þ]Ó×Ö]îHÞlé�ÓÕßÕã'�>à/Ó×ÖÙß}á¤Þ�åÙÖ
Ñ&ÚHØZÏAãèÖ � ÛZÒèåúÛ3ÛNÞ�àZØAãèÖ�õ�Þ��#�z��Òèà/Ó×ÖÙß×Þ�å4Ó×ÒäÚ�à � ÒÔÓ×Û�Ó×ÛZÖ95%�.ÏZõ���Þ]àZØaÞ¨��ÏZõ ê�Þ�õ}ÓÕÖ�ß�Ñ&ÚoØZÏZãèÖ
� ÛZÒäåúÛ�ßÕÖÙõÕÝ!Ú�àZØZõ�ÓÕÚ f â�Î��.Ïx�EÖ�ß åÙÚ�Ñ�Ñ�Þ�àZØAõ
õ}Ö�à/Ó Ð/ë�é�Ó×ßÕã�Þ�àZØ�Þ�åÙÓÕõ Þ�õ
ÞhÑ�Þ�õ}ÓÕÖ�ßlÚ�à�Ó×ÛAÖ
Þ��/�.ÏZõ � ù Ú�ç�ÖÙÓ×ÛAÖ�ß�îNÓÕÛZÖ�õ}ÖlÑ&ÚoØZÏZãèÖÙõ�ÝZßÕÚ��oÒèØAÖ
Þ]ãèãeÚ]á7ÓÕÛZÖ$áòÏZàZåÙÓÕÒèÚ�àZÞ�ãèÒÔÓ>ë-ß}Ö�ô<ÏZÒèß}Ö�Ø �

��ð



D Ê º~Ë HKJ ¶ �

� J ¶�±5� Ï ºÈH ± EGF

ù ÛZÒäõ1åúÛNÞ�ÝHÓ×Ö�ß1ØZÖ�õ}å�ßÕÒäÐEÖÙõ1Ó×ÛAÖ�Ñ&ÖÙÓ×ÛAÚHØZõ ÏZõÕÖÙØ�Ó×Ú���Ö�ß}Òäá ë�Ó×ÛNÞXÓ1Ó×ÛAÖ�ÒèÑ&ÝZãäÖ�Ñ&Ö�à/ÓúÞ]ÓÕÒèÚ�à�ØZÖ4ÓúÞ�ÒäãèÖÙØ
Òèà�é.ÛNÞ]ÝAÓ×ÖÙßÕõ C Þ]àZØ3i � Þ�õyÝZßÕÚ�ÝEÖÙßÕãäë�å�ÚoØZÖ�Ø¯Òèà~Ó×ÛAÖ ü ÖÙßÕÒäãèÚ�ç ãäÚ�ç�ÒäåDãñÞ�àAç�ÏNÞ�ç�Ö �

ù � Ú&åúÛZÒäÖÙágÑ�Ö4Ó×ÛZÚoØZõ Ú]ágÓÕÖ�õöÓ×ÒèàAç�ÛNÞ+��Ö'ÐEÖÙÖ�à�ÏZõ}Ö�Ø-��Ñ�Þ�à<ÏNÞ�ãEÓÕÖ�õöÓ×ÒèàAç�Ú�áuÓ×ÛZÖDÒäà/Ó×Ö�ß}àNÞ�ã ���z�
õÕÒäç�àNÞ�ãäõ1Þ]àZØ°Þ�ÏAÓÕÚ�Ñ-ÞXÓ×Ö�Ø�Ó×Ö�õöÓ×ÒäàZç�Ú�á�Ó×ÛAÖ å�Ú�Ñ&ÝZãäÖÙÓ×Ö f â�ÎhßÕÖÙõÕÝ!Ú�àZõ}Ö Ó×Ú-ÓÕß×Þ�àZõÕÞ�åÙÓÕÒèÚ�àAõDÚ�à�Ó×ÛAÖ
Þ��/�.ÏZõ&Ú�ß�õ
����ÏZõ � �>àÉÞ�ØAØZÒäÓÕÒèÚ�àqî�Þ�õ�ÓÕÛZÖ�ÝZßÕÚ d}ÖÙåÙÓ-Þ�Øx�]Þ�àZåÙÖ�õÙî � Ö�ÖÿþAÝ!Ö�å4Ó�ÓÕÚ3Ñ�Þ4	]Ö¯ÏAõÕÖ�Ú�á
Ó×ÖÙõ}ÓÕÒèàZç�á¤Þ�åÙÒèãèÒÔÓ×ÒäÖ�õ.ÝAßÕÚ��oÒèØZÖÙØ�Ð/ë��z��ê �

��Ò�Ñ � 
&	¯)�
&�S�S�'+¡���£	�%

êhÞ�à<ÏNÞ]ã»ÓÕÖ�õöÓ×ÒèàAç
Ú�áEÓ×ÛZÖj�#�z�§õÕÏZÐAÑ�ÚoØZÏZãäÖ�õ�îHÞ�àZØsÓ×ÛAÖ��#�z�rõ.Þ]õ.Þ � ÛZÚ�ãäÖ�îoÚHåÙå�ÏZß}ßÕÖ�Ø�Òèà&ÝNÞ�ßÕÞ�ãèãäÖ�ã
� ÒäÓÕÛ�Ó×ÛZÖ ü Ö�ßÕÒäãèÚ�ç�å�ÚoØZÒèàAç�Ú�á�Ó×ÛZÖ�ÒèÑ&ÝZãèÖÙÑ�ÖÙà<Ó×Þ]Ó×ÒäÚ�à � ù ÛZÖ�ÝZßÕÒäÑ-Þ]ß}ë¯ç�Ú/Þ�ãgÚ�á�Ó×ÛAÒèõDÝ!Ú�ß}ÓÕÒèÚ�à�Ú�á
Ó×ÛAÖ9��ÖÙßÕÒÔóNåæÞ]ÓÕÒèÚ�à3ÝZßÕÚoå�ÖÙõÕõ � Þ�õlÓ×ÚhØAÖÙÓ×ÖÙåÙÓ�ÐAÏZç�õ�Òäà�ÓÕÛZÖ-ÒäÑ�ÝAãèÖ�Ñ&Ö�à/Ó×Þ]Ó×ÒäÚ�à°å�ÚoØZÖ�î¡Þ�àZØ�Òäà3Ó×ÛAÖ
óNàZÒÔÓ×Ö$õöÓúÞ]ÓÕÖlÑ�Þ�åúÛZÒäàZÖ�õyÒäà¯ÝZÞ�ß}ÓÕÒèå�ÏAãñÞ�ß �

â�Þ�åúÛ�õÕÏZÐAÑ�ÚoØZÏZãäÖ � Þ�õ�ÒèàAØZÖ�Ý!Ö�àZØAÖ�à/Ó×ãÔëlÓÕÖ�õöÓ×Ö�Ø � ÒÔÓ×Û Þ Ñ-Þ�à<ÏNÞ]ãèãäë$Þ�Ø d}ÏZõöÓ×Ö�Ø ü ÖÙßÕÒäãèÚ�çrõÕåÙßÕÒèÝHÓ
å�Ú�à<ÓÕßÕÚ�ãäãèÒäàZç¯ÓÕÛZÖ�ÒäàZÝZÏAÓ���Ö�å4Ó×Ú�ß}õ��.Òäà/Ó×Ö�ß}àNÞ�ã�õ}ÓúÞXÓ×Ö~Þ�àAØaÚ�ÏAÓ×ÝAÏAÓ×õ � Ö�ß}Ö~Ú�ÐZõ}Ö�ß¸��Ö�Øýç�ß×Þ]ÝZÛZÒèå�Þ�ãèãÔë
� ÒäÓÕÛ~Ó×ÛZÖb� àAØZÖ�ßöÓ×Ú � ÏAÓÕÒèãèÒÔÓ>ë �

ð��



��Ò�Ý ! )��,��� 
����%& �^�'+¡���£	�%

� ÏHÓ×Ú�Ñ�Þ]Ó×ÖÙØýÓÕÖ�õöÓ×ÒèàAç3Ú�árÓ×ÛAÖ�ÖÙà<ÓÕÒèß}Ö f â�ÎÉÎHÏZÐAõ}ëoõ}ÓÕÖ�Ñ ÛNÞ�õ&ÐEÖÙÖ�àÉÏAõÕÖ�ØýÓ×Ú¦��ÖÙßÕÒäá ëaÓÕÛNÞ]ÓsÓ×ÛAÖ
f â�Î�é.ÛAÒèÝ�Þ]å�å�ÏAß×Þ]ÓÕÖ�ãäë&Ý!Ö�ßöáòÚ�ßÕÑ&õ�ÒÔÓ×õ/�]Þ�ßÕÒäÚ�ÏZõ,áòÏZàZå4Ó×ÒèÚ�àZõ � ù ÛZÖ ÝZßÕÒäÑ-Þ]ß}ë�ç�Ú�Þ�ã»Ú�áqÓ×ÛAÒèõ�Ó×Ö�õöÓ×ÒäàZç
Ñ&ÖÙÓ×ÛAÚHØ�Òèõ'Ó×ÛZÖ&ØZÖ4Ó×Ö�å4Ó×ÒäÚ�à�Þ�àAØ�å�Ú�ßÕßÕÖÙåÙÓÕÒèÚ�à3Ú�á ØZÖÙõÕÒäç�à�ÖÙßÕßÕÚ�ßÕõ���Þ]ØZØZÒäÓÕÒèÚ�àZÞ�ãèãÔë�îeÓÕÛZÖ-Þ]ÐZÒèãäÒäÓ>ëhÓÕÚ
ÖæÞ]õÕÒèãÔë�ç�Ö�àZÖÙß×Þ]ÓÕÖ~Ñ ÏZãäÓÕÒèÝZãäÖ&ÓÕÖ�õöÓ×õ&Þ�ãèãäÚ � õ�Þ�õÕÖÙå�Ú�àZØýßÕÚ�ÏZàZØ¢Ú�á ÐZÏZç�ØZÖ4Ó×Ö�å4Ó×ÒäÚ�à � �>à¢Ú�ß}ØZÖ�ß ÓÕÚ
Þ�åÙå�Ú�Ñ&ÝZãèÒäõÕÛ&Ó×ÛZÖÙõÕÖ'ç�Ú/Þ�ãäõ�îHÞ�å�Ú�Ñ�ÝZãäÖÙÓÕÖ$ÎoÓ×Þ�ß ù.ûxü ÚVë�Þ�ç�ÖÙß�õÕÒäÓÕÖ1Ñ&ÚHØAÖ�ãeÛZÞ�õ Ð!Ö�Ö�à�åÙßÕÖæÞXÓ×Ö�Ø�Þ]àZØ�Þ
õÕÖÙßÕÒäÖ�õyÚ�á7ßÕÖ�ô<ÏZÒäßÕÖÙØ¯ÓÕÖ�õ}ÓÕõ ÛZÞ���Ö
Ð!Ö�ÖÙà�ç�Ö�àZÖÙß×Þ]ÓÕÖ�Ø �

d��@����� À�¸N¹�ÁeÂ3Ã]Ä�¼�Å ¹�Æ ¶7Á[ÀrÅ1ÊH¸N¶¡² j ¼ + ¶�µ
�>à¯Ú�ßÕØZÖÙß�Ó×ÚsõÕÒäÑ ÏZãñÞXÓ×Ö1ÓÕÛZÖ'Ö�à/Ó×ÒäßÕÖ
ÎoÓúÞ]ß ù.ûpü Ú£ë�Þ�ç�Ö�ßyõ}ÒäÓ×Ö$Òäà ü Ö�ßÕÒäãèÚ�çAîAÞså�Ú�Ñ&ÝZãäÖÙÓ×Ö ü ÖÙßÕÒäãèÚ�ç õ}ÒäÓÕÖ
ÛNÞ�õ�Ð!Ö�ÖÙà�åÙßÕÖ�Þ]Ó×ÖÙØ � ÛZÒäåúÛ�å�Ú�à/ÓúÞ]ÒèàZõ áòÏZàAåÙÓ×ÒäÚ�àNÞ�ãEÑ�ÚoØZÖÙãèõ Ú�áuÓÕÛZÖ'Þ�ãèãEÛNÞ�ß}Ø � Þ]ßÕÖ'å�Ú�Ñ&Ý!Ú�àZÖ�à/ÓÕõbÀ
Þ�õyõÕÖÙÖ�à�Òèà2{¡Òäç�ÏZßÕÖÙõ$ï û ïlÞ�àAØ3ï û ì�Á �

ù ÛZÖ õ×Îx� � ê3îqÞ�Îx� � ê3î»å�ãñÎx� � ê½Þ�àZØhå�ã {X�z{Xg ü Ö�ßÕÒäãèÚ�ç&Ñ&ÚHØZÖÙãèõ � ÖÙßÕÖ
å�Ú�Ñ&ÝEÚ�õÕÖ�Ø�áòßÕÚ�Ñ
å�Ú�Ñ�Ý!Ú�àZÖÙà<ÓrãäÒèÐZßÕÞ�ßÕÒäÖ�õ Þ]õrß}Ö�ô<ÏZÒäßÕÖ�Ø �ZÓ×ÛZÖÙõÕÖlÑ�ÚoØZÖ�ãäõ õÕÛAÚ�ÏZãèØ¯Ð!Ö$å�Ú�Ñ&ÝZãèÖ4Ó×ÖÙãäë~Þ]å�å�ÏAß×Þ]ÓÕÖ �

ù ÛZÖ ê¨��é1ï��@;$Þ�àZØÓ�ràZÒèÚ�à�Ñ�ÚoØZÖ�ãäõ,Þ�ß}Ö õÕÒäÑ�ÝZãäÒäóNÖÙØ�Ó×Ú$Ñ&Ö�Ö4Ó�Ó×ÛAÖ�Ñ�ÒäàZÒèÑ�Þ�ã/áòÏZàZå4Ó×ÒèÚ�àNÞ�ãèÒÔÓ×ÒäÖ�õ
ßÕÖÙô<ÏZÒèß}Ö�Ø�áòÚ�ß�Ó×ÖÙõ}Ó×ÒäàZç � ù ÛZÖ$ê¨��é1ï��@;
Ñ&ÚHØAÖ�ã � Þ�õ.ç�Ö�àZÖÙß×Þ]ÓÕÖ�Ø�Þ�ãäÑ�Ú�õ}Ó�ØZÒèß}Ö�å4Ó×ãäësáòß}Ú�ÑÍÓ×ÛZÖ õy�#�
õÕÏAÐZÑ�ÚoØZÏZãäÖ4�gÓ×ÛZÖ�óNàZÒÔÓ×Ösõ}Ó×Þ]Ó×Ö&Ñ�Þ�åúÛZÒèàAÖ � Þ�õlÑ�ÚoØZÒÔóNÖ�Ø�Ó×Ú�Þ�åÙå�ÏZßÕÞ]Ó×ÖÙãäë�ØZÖÙÝZÒèå4Ó'Ó×ÛZÖ&Ñ�ÖÙÑ�Ú�ß}ë
å�Ú�à<ÓÕßÕÚ�ãäãèÖÙß�, õ�ßÕÖ�õ}ÝEÚ�àZõÕÖÙõ�î � ÛZÒèãäÖDÓ×ÛZÖ
Îx� � ê Òèà/ÓÕÖ�ß}á¤Þ]å�Ö � Þ�õ ÏAàZåúÛNÞ�àZç�Ö�Ø�ÓÕÚ&Þ�ãèãäÚ � ÓÕÛZÖ
Îx� � ê
Ñ&ÚHØZÖÙãeÓ×Úsõ}Ö�ß¸��Ö Þ�õyÞsÝZõ}Ö�ÏZØZÚ û Ü?� � êIáòÚ�ß Ó×ÖÙõ}Ó×ÒäàZçsÝZÏZß}ÝEÚ�õ}Ö�õ �

ù ÛZÖ�� àZÒäÚ�à'Ñ�ÚoØZÖ�ã/ÒäõjÖ�õ}õÕÖ�à/ÓÕÒñÞ�ãäãäë$ØZÖÙõÕÒäç�àZÖ�Ø � ÒäÓÕÛlÓÕÛZÖ�Þ��#�eÞ]ÓgÒäÓ×õjåÙÚ�ßÕÖ]î]õ}ÏZßÕß}Ú�ÏZàZØAÖ�Ø Ð/ë$Ó×ÛAÖ
ÐZÏZõ Þ�ß}ÐZÒäÓÕß×Þ]ÓÕÒèÚ�à~Ñ�Þ�åúÛZÒäàZÖ ��� ç/Þ]ÒèàqîZÓÕÛZÖlóZàZÒäÓÕÖlõöÓúÞ]ÓÕÖ
Ñ�Þ�åúÛZÒäàZÖ � Þ�õ1åúÛNÞ]àZç�Ö�Ø¯Ó×Ú&å�Ú�ß}ßÕÖÙõÕÝ!Ú�àZØ
Ó×Ú¨� àZÒäÚ�à-, õ
Òäà/Ó×Ö�ßÕÞ�åÙÓÕÒèÚ�à � ÒäÓÕÛ3ÓÕÛZÖ-Þ4�#�z� Þ]àZØ�Ó×ÛAÖ-Þ��/�.ÏAõ�î � ÛZÒäãèÖ�Ó×ÛAÖ~Îx� � ê Òèà/Ó×ÖÙß}á¤Þ�åÙÖ�Òäõ
Þ�ç/Þ]Òèà�ÏZõ}Ö�Ø�ÓÕÚ'Ö�Ñ ÏZãèÞ]Ó×ÖyÞ4��Ü?� � ê � ù ÛZÖyÐZÏAõ.Þ�ß}ÐZÒäÓÕß×Þ]ÓÕÒèÚ�à�Ñ-Þ�åúÛAÒèàZÖ�Òäõ,àZÚ�Ó�Ö4þAÞ�å4Ó+�oÛZÚ � Ö1��ÖÙß�î
ÒäÓyÒäõyÖ4þHÝEÖÙåÙÓÕÖ�Ø�Ó×Ú&Ð!Ö
õ}Ïx�&å�ÒèÖÙà/Ó×ãäë�åÙãèÚ�õ}Ö$Ó×ÚsÓ×Ö�õöÓ ÓÕÛZÖ%��Þ]ßÕÒèÚ�ÏZõrÞ��#�z�[áòÏZàZåÙÓÕÒèÚ�àAõ � ÒÔÓ×Û�Ó×ÛZÖ
Þ�ÒäØ
Ú�áX�z��ê�, õrÓÕÖ�õöÓ×ÒèàAç&ÖÙà@�HÒäßÕÚ�àAÑ�ÖÙà<Ó(ÀòØZÖ�õ}å�ßÕÒäÐEÖÙØ�Ð!Ö�ãäÚ � Á �

�,ßÕÚ��oÒèØZÖÙØ�ÐZÏZõ Ñ�ÚoØZÖ�ãäõyÚ�á¡ÓÕÛZÖ��gÚ � Ö�ß
��é|k4�4i-Þ]ßÕÖlÏZõÕÖÙØ�áòÚ�ß�Ó×ÛZÖ
Þ��SÞ�àZØhõy� � ù ÛZÖÙõÕÖ ÐAÏZõ
Ñ&ÚHØZÖÙãèõ Þ�ßÕÖlÏZõ}Ö�Ø�Ó×Ú�Ö4þHÖ�åÙÏAÓ×ÖsÞ&õÕÝ!Ö�åÙÒäóNÖÙØ�ãèÒèõöÓrÚ�á,ÐZÏZõ Ó×ß×Þ]àZõ×Þ�å4Ó×ÒäÚ�àZõ�î � ÛZÒäåúÛ�ÒèõyÓ×ÛZÖ
ÝZßÕÒäÑ-Þ]ß}ë
Ó×ÖÙõ}ÓÕÒèàZçsÑ&Ö�åúÛNÞ�àAÒèõÕÑ Ú�á7ÓÕÛZÖlÞ�ÏAÓÕÚ�Ñ-ÞXÓ×Ö�Ø~ÓÕÖ�õ}ÓÕÒèàZçsÑ&ÖÙÓÕÛZÚHØ �

ù ÚlÖ4þHÖÙå�ÏAÓÕÖrÓÕÖ�õ}ÓÕõ�îoÞ$ãèÒäõ}Ó,Ú�áEÐZÏZõ�ÒäàZõ}ÓÕßÕÏZå4Ó×ÒèÚ�àZõ�Þ�àZØsõÕÏAÝZÝEÚ�ß}Ó×ÒäàZç'å�Ú�Ñ&Ñ�Þ�àZØZõ�Òäõ,ç�Ö�àAÖ�ß×ÞXÓ×Ö�Ø �
ðAï



ù ÛZß}Ú�ÏZç�Û�Þ�õÕÖÙô<ÏZÖ�àZåÙÖ-Ú�á�ÏAÓÕÒèãäÒäÓ×ÒäÖ�õÙî!ÓÕÛZÒèõDÒäàZõ}ÓÕßÕÏZå4Ó×ÒäÚ�à�õÕÖÙôoÏAÖ�àZåÙÖ�ÒäõDå�Ú�Ñ&ÝZÒäãèÖ�Ø � ÒäÓ×Û�ÓÕÛZÖ�ÐNÞ�õ}Ö
ü Ö�ß}ÒèãäÚ�çDÚ�Ð6d}ÖÙåÙÓ�óNãäÖ�õ,Òèà/ÓÕÚ'Þ�àsÖ4þHÖ�åÙÏAÓúÞ�ÐAãèÖ � ÛZÒèåúÛsÖÙàZå�ÚoØZÖ�õ�Ó×ÛAÖ�õÕÝ!Ö�å�ÒÔóNÖ�Ø&ÒèàAõ}Ó×ß}ÏZåÙÓÕÒèÚ�àAõ � ^§ÛAÖ�à
Ó×ÛAÖ ÖÿþAÖÙå�ÏAÓ×Þ�ÐZãäÖ Òäõ�ß}ÏZà&Ú�à�ÓÕÛZÖyõ}ëoõ}ÓÕÖ�Ñ"Ñ�ÚoØZÖ�ã À¤ÒèàAå�ãèÏAØZÒèàZç$ÓÕÛZÖrÞ��aÞ�àZØ&õy�Ék���i
ÐZÏAõ�Ñ&ÚHØAÖ�ãèõyÁ4î
Ó×ÛAÖ
ÐZÏAõrÓÕß×Þ�àZõÕÞ�åÙÓÕÒèÚ�àAõ1Þ�ß}Ö
ÝAãñÞ�åÙÖ�Ø¯Ú�à�ÓÕÛZÖ�Þ4����ÏZõ Ú�ßrõ
�/�.ÏZõ$Þ]ÓyÓÕÛZÖ�Þ]ÝZÝZßÕÚ�ÝZßÕÒèÞ]Ó×Ö$Ó×ÒäÑ�Ö'Þ]àZØ
Þ�ãäãèÚ � ÖÙØ~Ó×Úså�Ú�Ñ&ÝZãäÖÙÓ×Ö'Þ]õjk4��á«ÝZßÕÚ]Ó×Úoå�Ú�ãqØAÒèåÙÓ×Þ]Ó×ÖÙõ �

d��@���(� Â�¶¡Êo¸z��Á!¼�È$³'Ê
�>àZõöÓ×ßÕÏAåÙÓ×ÒäÚ�à§õÕÖÙôoÏAÖ�àZåÙÖ�õ¯ÛNÞ+��Ö°ÐEÖÙÖ�à � ßÕÒÔÓÕÓÕÖ�à^Ó×ÚaÓÕÖ�õ}Ó~ÓÕÛZÖháòÏZãäã1ßÕÞ�àZç�Ö�Ú]á(���z��áòÏZàZåÙÓÕÒèÚ�àZÞ�ã û
ÒäÓ>ë � ù ÛAÖ�õÕÖ&Ó×ÖÙõ}Ó×õ
Þ�ß}Ö�ØZÒ��oÒèØZÖÙØ�Òäà/Ó×Ú¯õÕÖ���Ö�ßÕÞ�ã�ç�ßÕÚ�ÏZÝAõ���Îx� � ê � å�å�ÖÙõÕõÙî f â�Î�ÎoÓúÞ]ÓÕÖ � å�åÙÖ�õÕõÙî
ê�ÖÙõÕõ×Þ]ç�Ö¨�7Þ�õÕõ}ÒèàZçAî�åÙã Îx� � ê �rÝEØNÞXÓ×Ö�î f â�Îx��Ïx�eÖÙß�é.Ú�Ñ�Ñ�Þ�àZØAõ�î�Þ���ÎoÖ�ß¸�oÒäå�Ö�ØÉÎHÝNÞ]å�Ö�î�Þ��
ÎHàZÚoÚ�Ý!Ö�ØhÎHÝNÞ�åÙÖ�î f â�Î û êhÞ�õöÓ×ÖÙßÕÖ�Ø ù ßÕÞ�àZõÕÞ�åÙÓÕÒèÚ�àZõrÞ�àAØhÜ'ê � ù ß×Þ]àZõ×Þ�å4Ó×ÒäÚ�àZõ �
­! �ª#" ª Y@Y��6�+�
ù ÛZÖ-Îx� � ê � å�åÙÖ�õÕõlÓ×ÖÙõ}Ólç�ßÕÚ�ÏZÝ3ÒäàZå�ãäÏZØZÖÙõbi��1î����ªÞ�àZØ C ì4�«ßÕÖæÞ]ØZõ
Ð/ë�ÓÕÛZÖ&Þ���Þ�àZØ�õy��ÓÕÚ
Ð!Ú�Ó×Û3Þ/Îx� � ê Þ�àZØ�õúÎx� � ê õÕÝNÞ]å�Ö � Îx� � ê Þ]àZØ�Þ4����ÏZõ>©]õ
�/�.ÏZõ Þ]åÙÓ×Ò��oÒäÓ>ë�Þ]ßÕÖsÑ�Ú�àZÒäÓÕÚ�ßÕÖÙØ
Ó×ÚsåÙÚ�àAóNß}Ñ Ó×ÛZÖ$ÓÕÖ�õ}ÓÕõ �
«3¬b­�­ R+rxR�� ª Y@Y��6�+�
ù ÛZÒäõ.Ó×ÖÙõ}Óyç�ß}Ú�ÏZÝ~ÏZõ}Ö�õ Ó×ßÕÞ�àZõÕÞ�åÙÓÕÒèÚ�àZõ�Ó×Ú=�?��Ó×ßyÎHÝZÞ�å�Ö'Þ�àAØ¯é.Ú�àAóNç � å�å�ÖÙõÕõ ÎHÝNÞ]å�ÖDÓ×Ú�ØAÒèßÕÖÙåÙÓÕãäë
ÏZÝ!ØNÞ]ÓÕÖ�Þ�àZØ\©]Ú�ß ßÕÖ�Þ�Ø¢Òèà/Ó×ÖÙßÕàNÞ�ã f â�Î�õ}Ó×Þ]Ó×Ö � ù ÛZÖ~Òäà<ÓÕÖ�ß}àNÞ�ã õöÓúÞ]ÓÕÖ~Òèõ ØZÒäßÕÖÙåÙÓ×ãÔë�Ú�ÐZõÕÖÙß¸��ÖÙØýÓÕÚ
å�Ú�àAóNßÕÑ�ÏAÝEØNÞXÓ×Ö�õÙî � ÛZÒäãèÖ�ÓÕÛZÖ�Î�� � ê Þ�àAØÉÞ��/�.ÏAõ>©]õ
����ÏZõ�Þ�å4Ó×Ò��HÒÔÓ>ë¢Þ�ß}Ö¯ÏAõÕÖ�ØýÓ×Ú°å�Ú�àAóNßÕÑ
ßÕÖ�Þ�ØZõ �
" �6�+��r*&\���hr����+Z Q�&
ù ÛZÒäõ'ÓÕÖ�õöÓ�ç�ß}Ú�ÏZÝ�Òèà@��Ú�ã*��ÖÙõ'õÕÖÙÓ}Ó×ÒäàZç�ÏAÝ3Ó×ÛAÖ9���z�"Þ]àZØ�é�ÓÕßÕã�ô<ÏZÖ�ÏAÖ�Ý!Ú�Òèà/ÓÕÖ�ß'õ}Ó×Þ]Ó×Ö&Þ�àZØ°Ó×ÛAÖ�à
õÕÖÙàZØZÒäàZç¯Þ�àZØ°ßÕÖÙå�Ö�Ò��oÒèàZç�Þ�Ñ&Ö�õ}õ×Þ�ç�Ö�ÓÕÛZßÕÚ�ÏAç�Û�Ó×ÛZÖ&ÎoÛ ù þ�Þ�àZØ3ÎHÛ'��þ°ÎHÝNÞ�åÙÖ�õ � ù ÛZÖsÒèà/Ó×ÖÙßÕàNÞ�ã
f â�Îsõ}ÓúÞXÓ×Ö�îHÎx� � ê¨©]ÐZÏZõ�Þ�åÙÓÕÒ*�oÒäÓ>ë�Þ�àZØ=�z�.ÏZõ�Þ�åÙÓÕÒ*�oÒäÓ>ësÞ]ßÕÖrÞ�ãèãAÑ�Ú�àAÒäÓ×Ú�ßÕÖ�Ø ÓÕÚ
åÙÚ�àAóNß}ÑÍÝZßÕÚ�ÝEÖÙß
Ñ&Ö�õÕõÕÞ�ç�Ö'ÛNÞ�àAØZãèÒäàZç �

ð/ì



Y@s ­7 �ª#" n��/V�r�R��6�
ù ÛZÖ�ÏAõÕÖhÚ]á$Ó×ÛZÖ�õy��å�ã Î�� � ê � Ý!ØNÞ]ÓÕÖ�ÎHÝZÞ�å�Ö�Òäõ&ÓÕÖ�õöÓ×Ö�ØSÒäàGÓÕÛZÒèõ�ç�ßÕÚ�ÏAÝGÓ×Ú�å�Ú�àAóZßÕÑ�Ó×ÛNÞXÓ
Ó×ÛAÖ ßÕÖÙôoÏAÒèßÕÖÙØ�ØNÞ]Ó×Þ-Òèõrõ}ÓÕÚ�ßÕÖÙØ�Òèà¯Ó×ÛZÖ åÙã {��z{�g�Þ�àAØhÓ×ÛZÖ�ÏZÝEØZÞ]Ó×Ö
ßÕÖ�ô<ÏZÖÙõ}Ó'Òäõ1ÝNÞ�õ}õÕÖÙØ�Ó×Ú~Þ����z�
Ó×ÛAßÕÚ�ÏZç�Û�ê�ÖÙÑ��%gDÏAÓrÞ�àAØ¯ÓÕÛZÖ f â�Îx�.Ïx�EÖ�ße�>à/Ó×ÖÙß}á¤Þ�åÙÖ �
«3¬b­ mBWFE/�ÆT
§cUS����r�Q�VX�
ù ÛZÒäõDÞ�ØZØAßÕÖ�õ}õDõÕÝZÞ�å�Ö�ÓÕÖ�õöÓ×õ1ÓÕÛZÖ ÝZß}ÚHåÙÖ�õÕõ}ÒèàZç-Ú�á�àZÚ�à û ÐZÏZõ f â�Îx�.Ïx�EÖ�ß1å�Ú�Ñ&Ñ-Þ]àZØZõ�� � ÝZÝZß}Ú0�]Þ�ã
�yÖ�ç�Òäõ}Ó×ÖÙß,Þ�àZØ�ß}Ö�ãèÞ]Ó×ÖÙØ�Ñ-Þ�àAÒèÝZÏZãèÞ]Ó×ÒäÚ�àqîXÜ'ê � é.ÛNÞ]àZàZÖ�ãNÒäàZÒäÓÕÒñÞ�ãäÒ.Ð�Þ]Ó×ÒäÚ�à'Þ�àZØ�åÙã Îx� � ê ÏZÝ!ØNÞ]ÓÕÖ�õ �
�>à/Ó×ÖÙßÕàNÞ�ãuÞ4�#�z�[õ}ÓúÞXÓ×Ö'Òèõ�ÏZõ}Ö�Ø¯Ó×Úså�Ú�àHóNßÕÑ ÓÕÛZÖ�õ}ÖlÓÕÖ�õöÓ×õ �
r*� ­ �ÆTKJ�Z Y��6V ­ ��r�Y��
ù ÛZÒäõ�ç�ßÕÚ�ÏAÝ~Ú�áuÓ×Ö�õöÓ×õ�åÙÚ�àAóNß}Ñ�õ ÓÕÛZÖ$ÝZßÕÚ�ÝEÖÙß ÝZßÕÚoå�ÖÙõÕõ}ÒèàZçsÚ�áuÓ×ßÕÞ�àZõöáòÖ�ßÕõ ÓÕÚsÞ��^ÎoÖ�ß¸�oÒäå�Ö�Ø�ÎHÝZÞ�å�Ö �
ù ÛZÖ�ÎZÎx�yÖ�õ}ÝEÚ�àAõÕÖ
Þ�àZØ � ÝZÝZß}Ú���Þ]ã��rÖÙç�ÒèõöÓ×Ö�ß�Ñ&Ö�åúÛZÞ�àZÒèõ}Ñ�õyÞ]ßÕÖ'ÒèàZÒÔÓ×ÒèÞ�ãèÒ*Ð�Ö�Ø-Þ�àZØ~Ó×ÛAÖ
ß}Ö�õÕÝ!Ú�àZõ}Ö
Ú�à&Ó×ÛZÖ1Þ��/�.ÏZõ�ÓÕÚ Þ'Ó×ß×Þ]àZõ}áòÖÙß�Ó×Ú�Þ��¢ÎHÖÙß¸�oÒèåÙÖ�Ø¯ÎHÝNÞ]å�Ö1Òäõ�Ú�ÐZõÕÖÙß¸��ÖÙØ�Ó×Ú
å�Ú�àAóZßÕÑÍÓ×ÛZÒäõ�áòÏAàZåÙÓÕÒèÚ�à û
Þ�ãäÒäÓ>ë �
r*� ­ Q�U-U\����V ­ �Xr'Y��
ù ÛZÖ ß}Ö�õ}ÝEÚ�àAõÕÖ�ÓÕÚ-Ó×ßÕÞ�àZõ}áòÖÙßÕõ1ÓÕÚ~Þ��vÎHàZÚoÚ�Ý!Ö�Ø°ÎoÝNÞ�å�Ö Þ�ßÕÖlÓ×Ö�õöÓ×ÖÙØ�Òèà�ÓÕÛZÒèõ ç�ßÕÚ�ÏZÝ � ù ÛZÖBA � 8 û
�yÖ�õÕÝ!Ú�àZõ}Ö�î � ÝZÝZßÕÚ��]Þ�ã �rÖÙç�ÒèõöÓ×Ö�ß Þ�àZØ~å�ãñÎx� � êIÞ�ß}Ö$Þ�ãèã!ÒèàAÒäÓ×ÒèÞ�ãèÒ*Ð�ÖÙØsÓÕÚ�ÝNÞ�ßöÓ×ÒèåÙÏZãñÞ]ß�õöÓúÞ]ÓÕÖ�õ�î»Þ]àZØ
Ó×ÛAÖ�à�ÞyÓ×ß×Þ]àZõ}áòÖÙß7Ó×ÚDÎHàZÚoÚ�Ý!Ö�Ø�ÎoÝNÞ�å�Ö�ÒèõgÝZãñÞ]å�Ö�Ø
Ú�à
ÓÕÛZÖ Þ4����ÏZõ � ù ÛAÖ.ßÕÖÙõÕÝ!Ú�àZõ}Ö.Ó×ÚrÓ×ÛZÖ�Ó×ß×Þ]àZõ}áòÖÙß
Þ�õyÚ�ÐZõ}Ö�ß���Ö�Ø�Ú�à�Ó×ÛZÖlÞ��/�.ÏZõyåÙÚ�àAóNß}Ñ�õ�Ó×ÛAÒèõ áòÏZàZå4Ó×ÒäÚ�àNÞ�ãäÒäÓ>ë �
«3¬b­WV�" r���R��ÆT0�6V 8 T0r�QX��r�Y4R0Z[UqQ��
ù Ú¯ÓÕÖ�õ}ÓlÓ×ÛAÒèõDáòÏZàZå4Ó×ÒäÚ�àNÞ�ãäÒäÓ>ë�îuÞ]à f â�Î û êhÞ�õöÓ×ÖÙßÕÖ�Ø ù ßÕÞ�àZõÕÞ�åÙÓÕÒèÚ�à�Òèõ$õ}Ö�à/Ó�ÓÕÚ�Þ4�#�z��Ó×ÛZß}Ú�ÏZç�Û3Þ
õy�vå�Ú�Ñ&Ý!Ú�õÕÖ ÓÕÚ�Þ�ê�Ö�Ñ��%g$ÏHÓ'ôoÏAÖ�ÏZÖ � ù ÛZÖ&Þ��#�z��ÒäõDÖ4þHÝ!Ö�å4Ó×Ö�Ø�Ó×Ú~ß}Ö�ô<ÏZÖ�õöÓlå�Ú�à/Ó×ß}Ú�ã�Ú�á�Ó×ÛAÖ
Þ��/�.ÏZõrÞ�àAØ¯ÒäõÕõ}ÏZÖDÓ×ÛZÖ$õ}ÝEÖÙå�ÒÔóNÖ�Ø�Ó×ßÕÞ�àZõ}áòÖÙß�îNõ}ÚsÓÕÛZÖ'Þ��/�.ÏZõyõ}Òèç�àNÞ]ãèõ Þ]ßÕÖ$ÏZõ}Ö�Ø�Ó×Úså�Ú�àHóNßÕÑ"Ó×ÛZÒäõ
áòÏZàZå4Ó×ÒäÚ�àNÞ�ãäÒäÓ>ë �

ð C



Z "|ª §cUS����r�Q�V��
ù ÚyÓÕÖ�õöÓjÓ×ÛZÖ�áòÏZãäã�Ü'ê � ÖÙàZç�ÒäàZÖ�î f â�Îx��Ïx�eÖÙßuå�Ú�Ñ&Ñ-Þ]àZØZõjÞ�ß}Ö,Þ�ß}ß×Þ�àZç�Ö�Ø$Ó×Ú�õ}ÖÙÓgÏZÝlÞ�Ü'ê � é.ÛNÞ�à û
àZÖÙã�Þ]àZØ�ÒäõÕõÕÏAÖ-Þ�Ü'ê � � þ û êhÞ�õöÓ×ÖÙßÕÖ�Ø�Ú�ÝEÖÙß×Þ]ÓÕÒèÚ�à � ù ÛZÖ&Ú�ÐZõ}Ö�ß¸��Ö�Ø¢Þ�å4Ó×Ò��HÒÔÓ>ë�Ú�à�Ó×ÛZÖ�Þ��/�.ÏZõÙî
Ó×ÛAÖ�Òèà/Ó×ÖÙßÕàNÞ]ã.Þ�å4Ó×Ò��HÒÔÓ>ë°ÒèàaÞ4��ê Þ�àZØ�ÓÕÛZÖ-ç�Ö�àZÖÙß×Þ]ÓÕÒèÚ�à�Ú]árÞhå�Ú�àHóNßÕÑ�Þ]Ó×ÒäÚ�à�õÕÒèç�àNÞ�ã � ÛZÖ�àaÓ×ÛAÖ
Ü'ê � é.ÛNÞ]àZàZÖ�ãuÒäõ�Ö�Ñ&ÝAÓ>ë�Þ�ß}Ö
Þ]ãèãeÚ�ÐZõÕÖÙß¸��ÖÙØ �

��Ò�í �,(��  �'� �I��0 
�������	

� õ àZÚ�ÓÕÖ�Ø�Þ]ÐEÚ���Ö]î � Ö�ØZÚ�àZÚ�Ó Ö4þHÝ!Ö�åÙÓDÚ�ÏZßj� àZÒäÚ�à�ÐAÏZõ1Ñ&ÚHØAÖ�ãjÓ×Ú�ÐEÖlå�Ú�Ñ&ÝZãäÖÙÓ×Ö�� � Ö�Þ]ßÕÖ
Þ�ãèõ}Ú
ÏZõ}ÒèàZç�õ}ÒèÑ&ÝZãèÒÔóNÖ�Ø
�gÚ � Ö�ß
��éÕk��4i�ÐZÏZõDÑ&ÚoØZÖ�ãäõ Þ]õ1Ú�ÏZß õy�vÞ�àZØ�Þ4�§Ñ&ÚoØZÖ�ãäõ�î!Þ�õ1àAÚ�ÐEÖ4ÓÕÓÕÖ�ß1Ú�ß
á¤Þ�õöÓ×Ö�ßyÑ&ÚHØAÖ�ãèõ Þ�ßÕÖlÞ+�]Þ�ÒèãèÞ�ÐZãèÖrÓ×ÚsÏZõ �

�>à�Ú�ßÕØZÖÙß�ÓÕÚ'å�Ú�àAóZßÕÑ�ÓÕÛNÞ]Ó�Ú�ÏZß,ØZÖÙõÕÒäç�à-Þ]åÙÓ×ÏZÞ�ãèãÔë
áòÏZàAåÙÓ×ÒäÚ�àZõ�Þ�õ,ÖÿþAÝ!Ö�å4Ó×ÖÙØ � ÒäÓÕÛ&ß}ÖæÞ�ã\�ràZÒèÚ�à
Þ�àZØ2k4�4i�õ Òäà~ÝZãñÞ�åÙÖ�îHÚ�ÏZß�Þ�ç�ßÕÖ�ÖÙÑ�ÖÙà/Ó � ÒäÓ×Û��z��êIÒèàZåÙãèÏZØZÖÙõ�Þ�ÒäØ~Òèà���Ö�ßÕÒÔá ëoÒèàZç�Ú�ÏAß ØZÖ�õ}Òèç�à � ù ÛZÖ
ÏZõ}Ö�Ú�á.å�Ú�Ñ&ÝZãäÖÙÓ×ÖsÑ&ÚHØAÖ�ãèõ'Ú�á�Ó×ÛZÖ9� àAÒèÚ�à�Þ�àZØ�Þ���©]õy� � Òäãèã�Ð!Ö&Ö�õÕõ}Ö�à/Ó×ÒèÞ�ã�Òèà°å�Ú�àHóNßÕÑ&ÒèàZç�Ó×ÛAÖ
ÝZß}Ú�ÝEÖÙß�áòÏZàZå4Ó×ÒäÚ�àNÞ�ãäÒäÓ>ë�Ú�áyÓ×ÛZÖ f â�Î�Òèàaç�ÖÙàZÖ�ßÕÞ�ã�Þ�àZØ�ÓÕÛZÖ~õy���úî,Þ��#�lÞ�àZØýÞ�� ê Ñ�ÚoØZÏZãäÖ�õ Òäà
ÝNÞ�ßöÓ×Òäå�ÏZãèÞ�ß �

��Ò�
 ~ )��.�.�
	-� ����
���)�+

êhÞ�à<ÏNÞ]ã�ÓÕÖ�õöÓ×ÒèàAç�Ú�á.Þ�ãäã��#�z��å�Ú�Ñ&ÝEÚ�àZÖ�à/Ó×õ'ÛNÞ]õ
Ð!Ö�ÖÙà�å�Ú�Ñ�ÝZãäÖÙÓÕÖ�Ø-� � ÒäÓÕÛ�ÓÕÛZÖså�Ú�Ñ&ÝZãèÖ4Ó×ÒäÚ�à�Ú�á
Ó×ÛAÖlõöëoõ}Ó×ÖÙÑ Ñ�ÚoØZÖÙãjÞ�àZØ¯ÒèàZåÙßÕÖ�Þ�õÕÒäàZçså�Ú�Ñ&ÝZãèÖÿþHÒäÓ>ë�Ú]á7ÓÕÖ�õ}Órå�Þ�õÕÖÙõ�îNÓ×ÛZÒäõ Ó×ÖÙõ}Ó×ÒäàZçsÑ�Ö4Ó×ÛZÚoØ�Òèõ�àZÚ]Ó
Ö4þHÝ!Ö�å4Ó×Ö�Ø¯Ó×Ú&ÐEÖ$ÏAõÕÖ�Ø�Ö���Ö�àhÒÔá¡åúÛZÞ�àZç�ÖÙõrÓÕÚsÓÕÛZÖb�#�z� õrÞ�ß}Ö'Ñ-Þ�ØAÖ �

ù ÛZÖrÞ�ÏAÓÕÚ�Ñ-ÞXÓ×Ö�Ø�ÝAßÕÚoå�Ö�õ}õ,Òèõ,õöÓ×ÒèãäãHÒäà�ÝZßÕÚ�ç�ßÕÖÙõÕõ � gDá»ÓÕÛZÖ Ó×ÖÙõ}Ó�åæÞ]õÕÖ�õ�ãäÒèõ}ÓÕÖ�Ø�Òäà&ÎHÖ�å4Ó×ÒèÚ�à=; � ì � ìHî
Þ�ãäã!ÐAÏAÓ f â�Î û êhÞ�õöÓ×ÖÙßÕÖ�Ø ù ß×Þ]àZõ×Þ�å4Ó×ÒäÚ�àZõ Þ]àZØ~Ü'ê � é.Ú�Ñ�Ñ�Þ�àZØAõ�ÛNÞ+��ÖDÐEÖÙÖ�à���Ö�ß}ÒäóNÖÙØ~Òèà-ÐZÞ�õÕÒäå
åæÞ]õÕÖ�õÙî<Þ�àZØ�ÖÿþAÛZÞ�ÏZõ}ÓÕÒ*��Ö Ó×Ö�õöÓ×õ�Ú]á!Þ�ãèãoÝEÚ�õÕõÕÒäÐZãèÖ�åæÞ]õÕÖ�õ�Þ]ßÕÖ.Ð!Ö�ÒäàZçDÝZß}Ö�ÝNÞ]ßÕÖ�Ø � {NÏAÓ×ÏZß}Ö.Ó×ÖÙõ}Ó,ç�ßÕÚ�ÏZÝAõ
Òèà@��Ú�ã*�oÒèàAç�ÝEÚ�õ}õÕÒäÐZãèÖ$åÙÚ�àx�NÒäåÙÓ×õyÐ!ÖÙÓ � Ö�ÖÙàhÓ×ßÕÞ�àZõ×Þ]åÙÓ×ÒäÚ�àZõ � ÒäãèãqÞ]ãèõÕÚsÐ!Ö'å�ßÕÖ�Þ]Ó×ÖÙØhÞ]õràAÖ�å�ÖÙõÕõÕÞ�ß}ë �

� ÐNÞ]õÕÒèå Ñ�Ö4Ó×ÛZÚoØZÚ�ãäÚ�ç�ë áòÚ�ß�ÝZß}Ö�ÝNÞ]ßÕÒèàAç Þ�àZØ&Ó×ÖÙõ}Ó×ÒäàZçsÎoÓ×Þ�ß ù.ûxü Ú£ë/Þ�ç�ÖÙß ü ÖÙßÕÒèãäÚ�çlå�ÚoØZÖ1Òäà�Ó×ÛAÖ
�z��ê Ö�à@�oÒèßÕÚ�àZÑ�ÖÙà/Ó�ÛNÞ]õ
Ð!Ö�ÖÙà�Ö�õöÓúÞ�ÐAãèÒèõ}ÛZÖ�Ø �,Þ�åÙÓÕÏNÞ�ã,Ó×ÖÙõ}ÓÕÒèàZç � ÒäÓÕÛZÒèà�Ó×ÛAÒèõ'Ö�à@�oÒèß}Ú�àZÑ&Ö�à/Ó � Òäãèã
ÝZß}ÚHåÙÖ�Ö�Ø¯Ú���ÖÙßrÓÕÛZÖ'àZÖ4þoÓráòÖ � Ñ&Ú�à/Ó×ÛAõ �

ð4i



D Ê º~Ë HKJ ¶ �

D EGF Ï ¼ µ M ± EGF M

ù ÛZÒäõlåúÛZÞ�ÝAÓ×ÖÙß
åÙÚ�àZåÙãèÏZØZÖÙõlÓÕÛZÖ�Ó×ÛZÖÙõÕÒäõlÐ/ë°ÝZß}Ö�õ}Ö�à/Ó×ÒäàZç�ÓÕÛZÖ � Ú�ß¸	�ë�Ö4Ó
ÓÕÚ�ØZÚ�àZÖsÒèà@��Ú�ã��oÒèàZç~Ó×ÛAÖ
�#�z�rõ Þ]àZØ�Ó×ÛZÖ
ÎoÓ×Þ�ß ù.ûxü Ú£ë/Þ�ç�ÖÙß�ÝZßÕÚ0d}Ö�åÙÓrÞ]àZØ�Ð<ë�ÝZßÕÖÙõÕÖ�à/ÓÕÒèàZç�Ó×ÛAÖ'Þ�ÏAÓ×ÛAÚ�ß�, õ Ó×ÛZÚ�ÏZç�Û/Ó×õyÚ�à~Ó×ÛAÖ
� Ú�ß
	�ØAÚ�àZÖ$Ó×Ú&ÝZßÕÚoØZÏZåÙÖ$Ó×ÛZÒäõ Ó×ÛZÖÙõÕÒèõ �

�2Ò�Ñ ��)���)°��� Ö �&�#"

ù ÛZÖÙßÕÖ�Þ�ß}Ö�õ}Ö���ÖÙß×Þ�ã7õ}ÓÕÖ�ÝZõ1ÓÕÛNÞ]Ó àZÖ�ÖÙØ�Ó×Ú�ÐEÖ
å�Ú�Ñ&ÝZãèÖ4Ó×ÖÙØhÐ!ÖÙáòÚ�ß}Ö
Ó×ÛAÖ f â�Î�é.ÛAÒèÝ�å�Þ�à�Ð!Ö
á¤Þ�Ð û
ßÕÒäåæÞ]ÓÕÖ�Ø-�]��Ö�ß}ÒäóNå�Þ]Ó×ÒäÚ�àqîZõöëHà/ÓÕÛZÖ�õ}ÒèõDÞ]àZØ���Ö�àAØZÚ�ßrÒèà/Ó×ÖÙß×Þ�å4Ó×ÒèÚ�à �

ù ÛZÖ(��Ö�ßÕÒÔóNåæÞXÓ×ÒèÚ�à�ÝZßÕÚoå�ÖÙõÕõÙîjÞ�õDØZÖÙõÕåÙßÕÒèÐ!Ö�Ø�Òäà�é.ÛNÞ]ÝAÓ×ÖÙß%;HîeÒäõ1ÒäàhÝZß}Ú�ç�ßÕÖÙõÕõ � é.Ú�àAóNß}Ñ-ÞXÓ×ÒèÚ�à
Ú�á�ÓÕÛZÖ�ÐZÞ�õÕÒäå f â�Î�é.ÛAÒèÝ�áòÏAàZåÙÓÕÒèÚ�àNÞ]ãèÒäÓ>ë�ÒèõràZÖæÞ�ß}ÒèàZç&å�Ú�Ñ�ÝZãäÖÙÓÕÒèÚ�àqî»ÐZÏHÓ ÓÕÛZÖ�ß}Ö Òèõrõ}ÓÕÒèãèã � Ú�ß¸	�ÓÕÚ
Ð!Ö-ØZÚ�àAÖ-Òèà�Ó×ÛZÖ�ØZÖ���Ö�ãäÚ�ÝZÑ&Ö�à/Ó�Þ�àAØ�Ö4þHÖ�åÙÏAÓ×ÒäÚ�à�Ú�á å�Ú�Ñ&ÝZãèÖÿþ°Ó×ÖÙõ}Ó�å�Þ�õÕÖÙõ Òèà � ÛZÒèåúÛaß}Ö�õ}Ú�ÏZßÕåÙÖ
å�Ú�àx�NÒèå4Ó�Ú�ß Ú]Ó×ÛZÖÙß�Ö4þHå�ÖÙÝAÓ×ÒäÚ�àNÞ�ã õ}ÒäÓÕÏNÞ]Ó×ÒäÚ�àZõ
ÚHåÙå�ÏZß � gDÐ@�HÒäÚ�ÏZõ}ãäë�î�ÓÕÛZÒèõ�ÝZßÕÚoå�ÖÙõÕõsÒèàZåÙãèÏZØAÖ�õ Ó×ÛAÖ
å�Ú�ßÕßÕÖÙåÙÓÕÒèÚ�à�Ú�á¡Þ�à/ë�ØZÖÙÓÕÖ�å4Ó×Ö�Ø�Ö�ß}ßÕÚ�ß}õrÒäà
�#�z��ÒèÑ&ÝZãèÖÙÑ�ÖÙà/ÓúÞ]ÓÕÒèÚ�à �

å�n���ø	��ô>ë1û.ëlÒèõlÓ×ÛZÖ-å�Ú�à@��ÖÙßÕõ}ÒèÚ�àaÚ�á�ÓÕÛZÖ�� ù 8�Àt�rÖÙç�ÒèõöÓ×Ö�ß ù ßÕÞ�àZõöáòÖ�ßB8jÖ���Ö�ã Á ü Ö�ß}ÒèãèÚ�ç�ÒäÑ�ÝZãäÖ û
Ñ&Ö�à/ÓúÞ]ÓÕÒèÚ�à�Ó×Ú�ç/Þ]ÓÕÖDãèÖ1��ÖÙã ü Ö�ß}ÒèãäÚ�ç Þ�àAØ¯Ö1�]Þ�ãèÏNÞXÓ×ÒèÚ�à-Ú�áuÓ×ÛAÖDç�Ö�àAÖ�ß×ÞXÓ×Ö�Ø�ç/ÞXÓ×ÖDãäÖ���ÖÙãqãèÚ�ç�Òèå � ù ÛZÒäõ
ÝZß}ÚHåÙÖ�õÕõÙî � ÛZÒäåúÛ � Òèãèã»ÏAÓÕÒèãäÒ.Ð�Ö�ÓÕÛZÖ$ÎoëoàZÚ�ÝZõÕÒäõ õ}ëoà/Ó×ÛZÖÙõÕÒäõ Þ]àZØ�Ö��]Þ�ãäÏNÞ]ÓÕÒèÚ�àsÓ×ÚoÚ�ãèõÙîHÛZÞ�õ�ÓÕÛZßÕÖÙÖDÝZÏZß û
Ý!Ú�õÕÖÙõ��¡ÓÕÚ$ÒèØZÖÙà<ÓÕÒäá ë�ÒèÑ&ÝZßÕÚ�Ý!Ö�ß}ãäë'áòÚ�ß}Ñ�ÖÙØ�õ}Ó×ß}ÏZåÙÓÕÏZßÕÖÙõ�Òäà Ó×ÛZÖe� ù 8�ÒèÑ&ÝZãäÖ�Ñ&Ö�à/ÓúÞ]ÓÕÒèÚ�àeîXÓÕÚlãäÚHå�Þ]Ó×Ö
å�ß}ÒäÓÕÒèåæÞ]ã<ÓÕÒèÑ&ÒèàZçyÝNÞXÓ×ÛZõ�Òäà
ÓÕÛZÖ.ÒäÑ�ÝZãäÖ�Ñ&Ö�à/ÓúÞXÓ×ÒèÚ�à
Þ]àZØ Ö�õöÓ×ÒäÑ-Þ]ÓÕÖ�ÓÕÛZÖ ØZÖÙãñÞæëoõ�Þ�ãäÚ�àZçrÓ×ÛZÖÙõÕÖ ÝNÞXÓ×ÛZõÙî
Þ�àZØ�Ó×Ú&å�Ú�Ñ�ÝZÒäãèÖ1ÓÕÛZÖb� ù 8�åÙÚHØZÖ'Òäà<ÓÕÚ-Þ áòÚ�ß}Ñ-ÞXÓyõÕÏZÒÔÓúÞ�ÐZãäÖDáòÚ�ß á¤Þ�ÐZß}Òèå�Þ]Ó×ÒäÚ�à � �>à�Þ�ØZØZÒÔÓ×ÒèÚ�àqîAÓ×ÛAÖ
ç/Þ]ÓÕÖ ãäÖ���Ö�ã!å�ÚoØZÖ1ÝZß}ÚHØAÏZå�ÖÙØ�Òèà&Ó×ÛZÒäõ�õöÓ×Ö�Ý~å�Þ�à-Ð!Ö1ß}ÏZà�Òäà&ÓÕÛZÖ1õÕÞ�Ñ�Ö_��ÖÙßÕÒäóZåæÞ]ÓÕÒèÚ�à�Ö�à@�oÒèßÕÚ�àZÑ�ÖÙà/Ó

ð@;



Þ�õ�Ó×ÛAÖc� ù 83å�ÚoØZÖ]î»Þ�ãèãäÚ � ÒäàZç�ÓÕÛZÖ'å�Ú�àAóZßÕÑ�Þ]Ó×ÒäÚ�à~Ú�á,Þ]å�å�ÏAß×Þ]ÓÕÖlõöëoà<ÓÕÛZÖ�õ}Òèõ �
{¡ÒèàZÞ�ãèãÔë�îeÓ×Þ4	<ÒèàZç�Ó×ÛZÖ f â�Î3é.ÛZÒèÝ°áòßÕÚ�ÑIØZÖ�õ}Òèç�à°Ó×Ú¯ÛNÞ�ß}Ø � Þ�ßÕÖ � Òèãäã�ßÕÖÙôoÏAÒèßÕÖsåÙÚ�àZõÕÒäØZÖ�ßÕÞ�ÐZãäÖ

Òèà/ÓÕÖ�ß×Þ]åÙÓ×ÒäÚ�à � ÒäÓÕÛ¢Þ�à � Î��öéL��ÖÙàZØZÚ�ß � g$àAå�Ö~Ó×ÛZÖ���Ö�ß}ÒäóNå�Þ]Ó×ÒäÚ�à¢Þ�àZØýõ}ëoà/Ó×ÛZÖÙõÕÒäõ&Ú]á ÓÕÛZÖ f â�Î
é.ÛZÒäÝ�Þ�ß}Ö åÙÚ�Ñ�ÝAãèÖÙÓÕÖ�Øqî<Ó×ÛAÖ ç/ÞXÓ×ÖrãèÖ���Ö�ã!å�ÚoØZÖ � ÒèãèãNÐ!Ö ÓÕß×Þ�àAõÕãñÞXÓ×Ö�Ø&Òèà/ÓÕÚc��ÖÙàZØZÚ�ß û õ}ÝEÖÙå�ÒäóZå áòÚ�ß}Ñ-Þ]Ó
À¤ÒÔáDàZÖÙå�ÖÙõÕõ×Þ]ß}ëxÁ-Þ�àZØGõÕÖÙà<Ó�Ó×ÛZÖ�Ó×ÛAÖ3��ÖÙàZØZÚ�ßÙî � ÛZÖ�ß}ÖhÒÔÓ � Òäãèã�Ð!Ö�ãèÞ�ÒèØ¢Ú�ÏHÓ�Þ�åÙå�Ú�ß}ØZÒèàAç�ÓÕÚ3Ó×ÛAÖ
��ÖÙàZØZÚ�ß�, õ-ØZÖ�õ}Òèç�àGßÕÏZãäÖ�õ � ù ÛZÒäõ�ãèÞæë�Ú�ÏAÓ � Òèãäã�ÐEÖ�õÕÏZÐÆd}Ö�åÙÓ-Ó×Ú3áòÏAß}Ó×ÛAÖ�ßÓ��Ö�ß}ÒäóNå�Þ]Ó×ÒäÚ�àqî�Þ]àZØÉÓ×ÛAÖ
Ñ&Ú�ßÕÖ Þ�å�åÙÏZß×ÞXÓ×ÖrØZÖ�ãèÞ£ë&ÖÙõ}Ó×ÒäÑ-ÞXÓ×ÒèÚ�àZõ � ÒèãèãAÐEÖ ÏZõÕÖÙØ-Ó×Ú�Þ�àNÞ�ãÔë�ÐÙÖ ÓÕÛZÖrÓÕÒèÑ&ÒèàZç'Ú�áeÓ×ÛZÖrÖ�à/Ó×ÒäßÕÖ åúÛZÒèÝ �

�pÓsÒèõ�ÛZÚ�ÝEÖÙØ¢ÓÕÛNÞ]Ó���Ö�ß}ÒäóNå�Þ]Ó×ÒäÚ�àýÞ�àZØ¢õ}ëoà/Ó×ÛZÖÙõÕÒäõ&å�Þ�à¢ÐEÖ~åÙÚ�Ñ&ÝZãèÖ4Ó×Ö�Ø¢Ð/ë�ÓÕÛZÖ�Ö�àZØ¢Ú�árÓ×ÛAÖ
õÕÏAÑ�Ñ&Ö�ßÙî � ÒäÓÕÛ�ÓÕÛZÖ$óNàNÞ�ãjÝAßÕÚoØZÏZåÙÓrÝZß}ÚHØAÏZå�ÖÙØ�àZÖ�Þ�ß�Ó×ÛNÞXÓrÓÕÒèÑ&Ö �

�2Ò�Ý ! �.0 �3�4���'0y��)°��� ~ ��� � �
	-��+

ù ÛZÖ � Ú�ß
	�ØZÖÙõÕå�ß}ÒèÐ!Ö�Ø�Òèà�Ó×ÛZÒäõ,Ó×ÛZÖÙõÕÒèõ�ÛNÞ]õ�ãäÖ�Ø�Ó×Ú
Þlà<ÏZÑ�ÐEÖÙß�Ú]áeÓ×ÛAÚ�ÏZç�Û/Ó×õ�Þ�Ð!Ú�ÏAÓ�ÓÕÛZÖyØZÖ�õ}Òèç�à&Ú�á
Ó×ÛAÖ ÎoÓ×Þ�ß ù.ûxü Ú£ë/Þ�ç�ÖÙßyÝNÞ�ß×Þ]ãèãèÖÙãeåÙÚ�Ñ�ÝAÏAÓ×ÖÙß � ù ÛAÒèõyõÕÖÙåÙÓ×ÒäÚ�à¯ØZÖ�õ}å�ßÕÒäÐEÖÙõ õ}Ú�Ñ&ÖlÚ]á¡Ó×ÛAÖ
Þ]Øx�]Þ�à/ÓúÞ�ç�ÖÙõ
Þ�àZØÉØZÒèõÕÞ�Øx�]Þ�à/ÓúÞ�ç�Ö�õ�Ú�á$ÓÕÛZÖ�Þ�å4Ó×ÏNÞ]ã ØZÖÙõÕÒäç�àqî�å�Ú�Ñ�ÝNÞ]ßÕÖ�õ ü ÚVë�Þ�ç�ÖÙß-Ó×ÚaÞ3ß×Þ�ØZÒäåæÞ�ãäãäëaØAÒ*�EÖ�ßÕÖÙà/Ó
ØZÖÙõÕÒèç�à¦ÀxÎoÓ×Þ�àAáòÚ�ß}Ø�{¡ãèÞ�õÕÛ�Á4îoÞ�àZØ�ÐZßÕÒäÖ��Zë&õÕÏAç�ç�Ö�õöÓ×õ�ÞlÝEÚ�õÕõÕÒäÐZãèÖrÑ&ÖÙÓ×ÛAÚHØ�Ú�ájØZÖÙõÕÒèç�àZÒèàZç
Þ�Û/ëoÐZßÕÒäØ
ØZÖÙõÕÒèç�à �

�g�@����� À�¸N¹�ÁeÂ3Ã]Ä�¼�Å ¹�Æ ¶7Á

ù ÛZÖ°åúÛZÒäÖÙá�Þ�Øx�]Þ�à/ÓúÞ�ç�Ö�õ�Ú�álÓ×ÛZÖ�ÎoÓ×Þ�ß ù.ûxü Ú£ë/Þ�ç�ÖÙß�ØZÖ�õ}Òèç�àvÞ�ß}Ö�Ó×ÛZÖa�NÖÿþAÒäÐZÒèãäÒäÓ>ëGÞ�àZØ§ß}Ö�ØZÏZåÙÖ�Ø
ØZÖÙõÕÒèç�à¯ÓÕÒèÑ&Ö4�HÓÕÛZÖ$Ó×ßÕÞ�ØZÖ�Ú��eõyÒèàAå�ãèÏAØZÖ$õÕÚ�Ñ&Ö$ÒèàAÖ��&å�ÒäÖ�àZå4ë~Òèà�Ú�à û õÕÒÔÓ×Ö$å�Ú�Ñ�Ñ ÏAàZÒèå�Þ]Ó×ÒäÚ�àZõ �
o7s[� : Zo�XZ stZ¢R1u
ÎoÓ×Þ�ß ù.ûxü ÚVë�Þ�ç�ÖÙßjÒèõqØZÖÙõÕÒäç�àZÖ�Ø'Ó×Ú�ÝAßÕÚ��oÒèØZÖ,ÖÿþAåÙÖ�ÝAÓÕÒèÚ�àZÞ�ãèãÔëj�NÖÿþHÒèÐZãäÖ�Ñ�ÖÙõÕõÕÞ�ç�Ö û ÝNÞ�õ}õÕÒèàAç Þ]àZØ'õÕÛNÞ�ß}Ö�Ø
Ñ&Ö�Ñ&Ú�ß}ë�õ}ÏZÝZÝ!Ú�ß}Ó � ù ÛZÖrÝZßÕÒäÑ-Þ]ß}ë�õ}Ú�ÏZßÕåÙÖ Ú]áeÓ×ÛAÒèõ��NÖ4þHÒäÐZÒèãäÒäÓ>ë Òäõ,Ó×ÛZÖrÒèà/Ó×ÖÙß×Þ�å4Ó×ÒäÚ�àsÐEÖ4Ó � ÖÙÖ�à�Ó×ÛAÖ
f â�Î¯é.ÛZÒèÝ�Þ�àZØ~ÓÕÛZÖ'õy� �

ù ÛZÖ f â�ÎSé.ÛZÒäÝvÝAßÕÚ��oÒèØZÖÙõ�óAþHÖ�Ø§ÛNÞ�ß}Ø � Þ]ßÕÖ�õÕÏAÝZÝEÚ�ß}Ó�Ú�á'Ó×ÛAÖ�õÕÒäÑ�ÝZãäÖ�õöÓ~Ñ�ÖÙõÕõÕÞ�ç�Ö�õ�Þ]àZØ
å�Ú�àAóNç�ÏZßÕÞ�ÐZãäÖ.õÕÏAÝZÝEÚ�ß}Ó,áòÚ�ß7Ú�Ó×ÛZÖÙß�Ñ&Ö�õÕõÕÞ�ç�Ö.Ó>ëoÝ!Ö�õ � �pÓ�Þ�ãäõÕÚ$Þ�ãäãèÚ � õuáòÚ�ß�å�Ú�àAóNç�ÏZßÕÞ�ÐZãäÖ.ßÕÖÙõÕÝ!Ú�àZõ}Ö�õ
áòÚ�ß,ß}Ö�õÕÝ!Ú�àZõ}Ö�õ�Ó×Ú$Ó×ÛZÖ1ÎHàZÚoÚ�Ý!Ö�Ø-ÎHÝNÞ�åÙÖrÞ�àZØ-ÎHÖ�ß��HÒäå�ÖÙØ~ÎHÝNÞ]å�Ö Þ�ØZØZß}Ö�õÕõ�õÕÝZÞ�å�ÖÙõ�Ú�àsÓ×ÛAÖ Þ4��ÐZÏZõ �

ð�k



êhÞ�à/ëlÚ�áHÓ×ÛZÖÙõÕÖ ß}Ö�õÕÝ!Ú�àZõ}Ö�õ¡Þ�ßÕÖ�Ö4þHÖ�åÙÏAÓ×ÖÙØsÒèàlÛNÞ�ßÕØ � Þ�ß}Ö�î � ÛZÒèãäÖ�Ú]Ó×ÛZÖÙßÕõ¡Òäà@��Ú�ã���Ö�ØZÒèß}Ö�åÙÓ7õÕÚ]á Ó � Þ�ß}Ö
À¤õ
��Á�Òäà/Ó×Ö�ß���ÖÙà<ÓÕÒèÚ�à �
ù ÛZÖ1õ}Ö�ß��HÒäå�ÖrÝZßÕÚoå�ÖÙõÕõ}Ú�ß�å�Þ�à-Ð!ÖyÏZõÕÖÙØ�ÓÕÚ
ÒäÑ�ÝZãäÖ�Ñ&Ö�à/Ó�Þ � ÒèØZÖ7�]Þ�ßÕÒäÖÙÓ>ë�Ú]áqÑ&Ö�õÕõÕÞ�ç�Ö û ÝNÞ�õ}õÕÒäàZç

Þ�àZØ�õ}ÛNÞ�ßÕÖÙØ�Ñ�ÖÙÑ�Ú�ßöë-ÝAßÕÚ�ÓÕÚHåÙÚ�ãèõ � ^§ÒäÓÕÛ~ÒäÓ×õ.Ú � à¯Ü?� � ê Þ�àZØ~Ñ&Ö�Ñ&Ú�ßöë-åÙÚ�à/Ó×ßÕÚ�ãèãèÖÙß�îAÞ�àZØ�Þ�å û
å�ÖÙõÕõ¡ÓÕÚ ÓÕÛZÖ Þ��/�.ÏAõ7Ó×ÛAßÕÚ�ÏZç�Û
Ó×ÛAÖ f â�Î é.ÛAÒèÝqî]ÒäÓ7ÝZßÕÚ��oÒèØZÖÙõ�Þ�à�Þ�ØZØZÒÔÓ×ÒäÚ�àNÞ�ã�ØAÖ�ç�ß}Ö�Ö Ú�áx�NÖ4þHÒèÐAÒèãèÒÔÓ>ë
Ð!ÖÙë�Ú�àZØ�ÓÕÛNÞ]ÓyÝZß}Ú0�oÒäØZÖ�Ø¯Ð/ë~Ó×ÛZÖ'å�Ú�àAóNç�ÏZßÕÞ�ÐZãäÖ$ÛNÞ�ßÕØ � Þ�ß}Ö'õÕÏZÝZÝ!Ú�ßöÓ �
Z �6�+Zo&SQ ¬ E/UST�R
ù ÛZÖ�ÏZõ}Ö�Ú�á!å�Ú�Ñ&Ñ&Ö�ßÕåÙÒñÞ�ãoå�Ú�Ñ�Ý!Ú�àZÖÙà<ÓÕõ,ÛNÞ�õ�ç�ßÕÖæÞXÓ×ãäë
ßÕÖÙØZÏZåÙÖ�ØsÓ×ÛZÖ ØAÖ�õÕÒäç�àsÖ��EÚ�ß}Ó�Ú�áNÓ×ÛZÖrÎ<ÓúÞ�ß ù.û
ü Ú£ë/Þ�ç�Ö�ß-åÙÏZõ}ÓÕÚ�Ñ ãèÚ�ç�Òäå � ù ÛAÖhç�ß}ÖæÞ]ÓÕÖ�õ}Ó-ßÕÖÙØZÏZåÙÓÕÒèÚ�àÉÒèàýØZÖ�õ}Òèç�àÉÓÕÒèÑ&Ö�å�Ú�Ñ&Ö�õ&áòßÕÚ�Ñ ÓÕÛZÖhÏZõ}Ö
Ú�á å�Ú�Ñ&Ñ&Ö�ßÕåÙÒñÞ�ã�Ñ&Ö�Ñ&Ú�ß}ë�å�Ú�à/Ó×ß}Ú�ãèãäÖ�ß}õ � {NÏZßöÓ×ÛZÖÙß�ßÕÖ�ØAÏZåÙÓÕÒèÚ�à¢Òèõ�Òäàaá¤Þ�åÙÓsÚ�ÐHÓúÞ�ÒäàZÖ�Ø�áòß}Ú�Ñ½Ó×ÛAÖ
õy�7��Ú�ÐAÓúÞ]ÒèàZÒäàZç3Ö1��ÖÙàvß}Ö�ØZÏAå�Ö�Ø¯�NÖÿþHÒèÐZÒäãèÒäÓ>ë � ÒäÓ×ÛAÚ�ÏAÓ~Þ3õÕÖ�åÙÚ�àZØSÝZß}ÚHåÙÖ�õ}õÕÚ�ß � Ú�ÏZãäØ^ßÕÖÙôoÏAÒèßÕÖhÞ
å�Ú�àZõÕÒäØZÖ�ßÕÞ�ÐZãèÖ'Þ]Ñ�Ú�ÏAà<ÓyÚ]á�Þ�ØAØZÒäÓÕÒèÚ�àNÞ]ãeÛNÞ�ß}Ø � Þ�ßÕÖ'ØZÖÙõÕÒèç�à �
¬H� Y@Zt�6Q�Y4u
^§ÛZÒäãèÖ�Ó×ÛZÖ�ÏZõÕÖ-Ú�á�å�Ú�Ñ�Ñ&Ö�ß}å�ÒñÞ]ã�å�Ú�Ñ&Ý!Ú�àZÖ�à/ÓÕõ Þ�àZØ�Þ�ØZÒäõ}Ó×ß}ÒèÐZÏHÓ×Ö�Ø3ØZÖ�õ}Òèç�à�ØZÚHÖÙõ�ß}Ö�ØZÏZåÙÖ-Ó×ÛAÖ
ØZÖÙõÕÒèç�àhÓ×ÒäÑ�ÖlÚ�á,Ó×ÛAÖ�ÎoÓ×Þ�ß ù.ûxü ÚVë�Þ�ç�ÖÙßDÝNÞ�ßÕÞ�ãèãäÖ�ãuå�Ú�Ñ&ÝZÏAÓÕÖ�ßÙîeÒäÓ1Þ�ãäõÕÚ-ß}Ö�ØZÏAå�Ö�õDÓÕÛZÖ Ö1��åÙÒèÖÙàZåÙë�Ú�á
Ó×ÛAÖ f â�Î°õ}ÏZÐZõ}ëoõöÓ×Ö�Ñ � �>à�ÝNÞ�ßöÓ×Òäå�ÏZãèÞ�ß�îeÓÕÛZÖsãñÞ]ÓÕÖ�àZå4ë�Ú�á�å�Ú�Ñ&Ñ�Þ�àZØZõ$Ú�à°Ó×ÛAÖ9k4��á�ÐZÏZõ}õÕÖ�õ
Òèà û
å�ß}ÖæÞ�õ}Ö�õ,ØZÏAÖ Ó×Ú1ÓÕÛZÖ ØZÖÙãñÞæëoõ�ÒèàB���z�ÉÒèà/Ó×ÖÙß×Þ�å4Ó×ÒäÚ�à � ÒÔÓ×Û Ó×ÛAÖ Ñ�ÖÙÑ�Ú�ß}ë'å�Ú�à<ÓÕßÕÚ�ãäãèÖÙßÕõ�Þ]àZØ&Îx� � ê�õ��
å�Ú�Ñ�Ý!ÖÙÓÕÒäÓ×ÒäÚ�à-áòÚ�ß ÓÕÛZÖ%�z�.ÏZõråæÞ�à�Þ�ãäõÕÚ�åæÞ]ÏZõÕÖlØZÖ�ãèÞæëHõ �

�g�@���(� B�µ}¹�ÊN¿

� õ
àZÚ�ÓÕÖ�Ø�Òäàaé.ÛNÞ]ÝAÓ×ÖÙß-ï�îgÓ×ÛZÖÙßÕÖ-ÛZÞ���Ö-Ð!Ö�ÖÙà�ßÕÖÙå�Ö�à/Ó�Ö1�eÚ�ß}Ó×õlÓ×Ú�ØZÖ�õ}Òèç�à3ÝNÞ�ß×Þ]ãèãèÖÙã�å�Ú�Ñ�ÝZÏHÓ×Ö�ß}õ
� ÛZÒäåúÛ�õÕÏZÝAÝEÚ�ßöÓDÐ!Ú�Ó×Û�Ñ�ÖÙõÕõÕÞ�ç�Ö û ÝNÞ�õ}õÕÒèàAç�Þ�àZØhØZÒèõöÓ×ßÕÒäÐZÏAÓÕÖ�Øhõ}ÛNÞ�ß}Ö�Ø�Ñ&Ö�Ñ&Ú�ß}ë � ù ÛZÖ�õ}Ö ØZÖÙõÕÒèç�àZõ
ØZÒ��eÖÙß áòßÕÚ�Ñ"Ó×ÛNÞ]ÓrÏZõ}Ö�Ø¯Òèà�ÎoÓ×Þ�ß ù.ûxü ÚVë�Þ�ç�ÖÙßyÓÕÚB��Þ]ßÕÒèÚ�ÏZõ�ØZÖ�ç�ßÕÖ�ÖÙõ �

g1á.Ó×ÛAÖ�õÕÖ]î7ÓÕÛZÖ�ÎoÓúÞ�àHáòÚ�ßÕØ�{¡ãñÞ]õÕÛ°ÝZßÕÚ0d}Ö�åÙÓlõöÓúÞ�àZØAõ
Ú�ÏHÓ � ^§ÛZÒèãäÖsÞ]ÓÕÓÕÖ�Ñ&ÝAÓ×ÒäàZç�Ó×Ú¯Ñ�ÖÙÖÙÓ'Ó×ÛAÖ
õ×Þ]Ñ�Örç�Ú/Þ�ãäõ�Þ�õ�ÓÕÛZÖ$Î<ÓúÞ�ß ù.ûpü Ú£ë/Þ�ç�Ö�ß.ÝAßÕÚ d}ÖÙåÙÓæî�{¡ãèÞ�õÕÛ�Ö�Ñ&ÝZãèÚ£ëoõ.Þ%�]Þ�õ}ÓÕãäësØZÒ��eÖÙßÕÖ�à/Ó�ØZÖ�õ}Òèç�à �HÓ×ÛAÖ
õÕÒÔÓ×ÖDåÙÚ�àZõ}Òèõ}ÓÕõ�õÕÚ�ãäÖ�ãÔë-Ú�á7Þ åÙÚ�Ñ�Ñ&Ö�ß}å�ÒèÞ�ãEÝAßÕÚoå�Ö�õ}õÕÚ�ßÙîNãèÚoåæÞ�ãEÜ?� � êIÞ�àZØ¯Þ õ}ÒèàZç�ãäÖ1åÙÏZõ}ÓÕÚ�Ñ´ãèÚ�ç�Òèå
åúÛZÒäÝ&å�Þ�ãèãäÖ�Ø�ê � �?�öé � ê � �?�öéýßÕÖÙõÕÝ!Ú�àZØZõ�Ó×ÚlÞ�ãäãHÓÕß×Þ��&åyÚ�à�Ó×ÛZÖyÝZß}ÚHåÙÖ�õ}õÕÚ�ß�ÐZÏZõ�Þ�àZØsàZÖ4Ó � Ú�ß
	»î

ð/í



Þ�àZØ�Þ�å4Ó×õrÞ�õrÞ�ãèÚoåæÞ�ãeÜ?� � ê åÙÚ�à/Ó×ß}Ú�ãèãäÖ�ßyÞ�õ � Ö�ãäã �
ù ÛZÖ�ÏAõÕÖ Ú�á�Þ�õ}ÒèàZç�ãäÖ
ØAÖ��oÒèåÙÖ�ßÕÖÙØZÏZåÙÖ�õ1ÓÕÛZÖ
ãèÞ]Ó×ÖÙàZåÙë¯Ú�á7Ó×ÛZÖ
ÐZÏZõ1Þ�àZØhàAÖÙÓ � Ú�ß
	¯Òèà/Ó×ÖÙß}á¤Þ�åÙÖ�õÙî

Ó×Û<ÏZõuÒäàZå�ß}ÖæÞ�õ}ÒèàZç ÓÕÛZÖ,Ú���Ö�ßÕÞ�ãèã�Ö��&å�ÒäÖ�àZå4ëq��ÛZÚ � Ö1��Ö�ßÙî�ÒäÓjÞ�ãèõ}Ú ßÕÖÙØZÏZå�ÖÙõgÓÕÛZÖ��NÖ4þHÒäÐZÒèãäÒäÓ>ë Þ�àZØ'ç�ß}ÖæÞ]ÓÕãäë
ÒèàAå�ßÕÖ�Þ�õÕÖÙõrÓÕÛZÖ'ØZÖ�õ}Òèç�à�Ö1�eÚ�ßöÓrßÕÖ�ô<ÏZÒäßÕÖÙØ �

À ù ÛZÖsØZÖ4ÓúÞ�ÒäãèõDÚ]á�ÓÕÛZÖ={¡ãñÞ]õÕÛ�ØZÖÙõÕÒèç�à3Þ]ßÕÖ�Ð!ÖÙë�Ú�àZØ�ÓÕÛZÖ�õÕåÙÚ�Ý!Ö&Ú]á�ÓÕÛZÒèõ1ÓÕÛZÖ�õ}Òèõ��7ß}ÖæÞ�ØZÖÙßÕõlÞ�ß}Ö
ØZÒäßÕÖ�å4Ó×ÖÙØ¯ÓÕÚ¨× í ÙjáòÚ�ß�Ñ&Ú�ß}Ö$ÒèàAáòÚ�ß}Ñ-ÞXÓ×ÒèÚ�à � Á

o7s[� : Zo�XZ stZ¢R1u
�.ÖÙåæÞ�ÏZõ}Ö Ó×ÛZÖ�ØZÖ�õ}Òèç�à�Òäõ¡ÒäÑ�ÝZãäÖ�Ñ&Ö�à/Ó×ÖÙØ
ÖÙà/Ó×Òèß}Ö�ãÔë
Òäà ÛNÞ�ß}Ø � Þ�ßÕÖ]î�Ó×ÛZÖ#{¡ãñÞ�õ}Û ØZÖÙõÕÒèç�à Òèõ7õÕÚ�Ñ&Ö � ÛNÞXÓ
ãèÒäÑ�ÒÔÓ×ÖÙØ~Òèà��NÖ4þHÒäÐZÒèãäÒäÓ>ë � �pÓrØZÚoÖ�õrÝZßÕÚ��oÒèØZÖ'áòÚ�ßrÞB��Þ]ßÕÒèÖ4Ó>ë�Ú�á�Ñ&Ö�õ}õ×Þ�ç�Ö û ÝZÞ�õÕõ}ÒèàZçsÓ>ëoÝEÖÙõDÞ�àZØ�õÕÏZÝ û
Ý!Ú�ß}ÓÕõ�ç�ãèÚ�ÐNÞ]ãAõÕÛZÞ�ßÕÖÙØ-Ñ&Ö�Ñ&Ú�ß}ë�î/ÐZÏAÓ�Ó×ÛZÖyÝZß}Ú�Ó×Úoå�Ú�ãèõ,ÏZõ}Ö�Ø�ÓÕÚ
õ}ÏZÝZÝ!Ú�ß}Ó�ÓÕÛZÖ�õ}Ö åÙÚ�Ñ�Ñ�ÏZàZÒèå�Þ]Ó×ÒäÚ�àZõ
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õÕÚ�Ñ&Ö�Ú]áZÓ×ÛZÖ�õy��áòÏZàZå4Ó×ÒäÚ�àNÞ�ãäÒäÓ>ëDÒäà/Ó×ÚDÞrõÕÒäàZç�ãèÖ
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ÎHÒäàZå�Ö�Ó×ÛAÖ1Þ�Ø���Þ]à<Ó×Þ�ç�ÖÙõ�Ú]áeÓ×ÛAÖ ü Ú£ë�Þ�ç�Ö�ß�Þ�àZØ9{¡ãèÞ�õÕÛsØZÖÙõÕÒèç�àZõ�õÕÖ�ÖÙÑÍÓ×ÚlÐEÖyå�Ú�Ñ�ÝZãäÖÙÓÕÖ�ãäë�å�Ú�Ñ&ÝZãäÒ û
Ñ&Ö�à/ÓúÞ�ßöë�î/ÒÔÓ,õÕÖÙÖ�Ñ&õ�àZÞ]Ó×ÏZßÕÞ�ãHÓÕÚ'å�Ú�àZõ}ÒèØZÖÙß�Ó×ÛZÖ�Ý!Ú�õ}õÕÒèÐAÒèãèÒÔÓ>ëlÚ�á!å�Ú�Ñ ÐAÒèàZÒäàZç1Ó×ÛAÖrÝ!Ú�õ}ÒäÓ×Ò���Ö�Þ]õÕÝ!Ö�åÙÓÕõ
Ú�ágÖæÞ]åúÛ-�,Ó×ÛZÖ?�NÖÿþAÒäÐZÒèãäÒäÓ>ë�Þ�àZØ�ãäÚ � ØZÖÙõÕÒäç�à�Ö��EÚ�ß}ÓyÚ�áuÓÕÛZÖ ü ÚVë�Þ�ç�ÖÙß�õÕÒäÓÕÖ'Þ�àZØ~Ó×ÛAÖ$Ö�àZÛNÞ]àZå�ÖÙØ�Ö4á û
óNåÙÒèÖ�àAåÙë�Ú�ágÓ×ÛZÖb{¡ãèÞ�õÕÛ¯ê � �%�öé¦åúÛAÒèÝ �

gDàZÖ$ÝEÚ]Ó×Ö�à/ÓÕÒñÞ�ã!Û/ëHÐAßÕÒèØ�Ñ&Òèç�Û/Ó�ÐEÖ'Þ õ}ãèÒäç�Û/Ó Ñ&ÚHØZÒÔóNåæÞXÓ×ÒèÚ�à�Ú�áuÓÕÛZÖ'ÎoÓ×Þ�ß ù.ûxü ÚVë�Þ�ç�ÖÙß�ØZÖ�õ}Òèç�à-�
Ó×ÛAÖ
ÒäàZå�Ú�ß}ÝEÚ�ß×Þ]ÓÕÒèÚ�à~Ú�á7Ó×ÛZÖ
Þ��#�.Þ�àZØhÞ���ê Ñ�ÚoØZÏZãäÖ�õrÞ�àZØ¯Ñ�ÖÙÑ�Ú�ß}ë~åÙÚ�à/Ó×ßÕÚ�ãèãèÖÙß áòÏZàZå4Ó×ÒèÚ�àNÞ�ãèÒÔÓ>ë
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f â�ÎsõÕÏZÐZõöëoõ}Ó×ÖÙÑ åÙÚ�ÏZãäØ&Ð!ÖrßÕÖ�ãèÞ]Ó×Ò���ÖÙãäë ÏAàZåúÛNÞ�àZç�Ö�Ø\Áv�HÓ×ÛAÖrç�Ö�àZÖÙß×Þ]ÓÕÒèÚ�à&Ú�ájÞ'Ü?� � ê å�Ú�à/ÓÕßÕÚ�ãäãèÖ�ß
� Ú�ÏZãèØsÒäàZå�ß}ÖæÞ�õ}Ö Ó×ÛZÖ�ØZÖÙõÕÒäç�àså�Ú�õöÓ�Ú]á!ÓÕÛZÖ�õ}ëoõöÓ×Ö�Ñ¯î<ÛZÚ � Ö1��ÖÙß�îAõ}ÒèàZåÙÖ � Ú�ß
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� õ�ÛNÞ]õ�Ð!Ö�ÖÙà&áòß}Ö�ô<ÏZÖÙà<ÓÕãäësàZÚ]Ó×Ö�Øeî<ÓÕÛZÖyõy�#�z�§Þ�àAØ�Þ4�#�z�§Þ�ßÕÖ�õ}ÒèÑ&ÒèãñÞ]ß¡Òèà�Ñ�Þ�à/ë�ß}Ö�ç/Þ�ß}ØZõ��<ÛZÖÙàZå�Ö]î
ÒäÓ � Þ�õ�àNÞ]ÓÕÏZß×Þ�ã»Ó×Ú Þ]ÓÕÓÕÖ�Ñ&ÝAÓ.ÓÕÚ ßÕÖÙØZÏZå�ÖDÓÕÛZÖ1ØAÖ�õÕÒäç�à~Ö��EÚ�ßöÓ ßÕÖÙô<ÏZÒèß}Ö�Ø~Ð/ë-ß}Ö�ÏZõ}ÒèàZç�Ñ�ÏZåúÛ~Ú�ájÓ×ÛAÖ
ü Ö�ß}ÒèãäÚ�ç�å�ÚoØZÖ$ÏZõ}Ö�Ø�ÓÕÚsÝZßÕÚoØZÏZåÙÖlÓÕÛZÖ'Ñ�ÚoØZÏZãäÖ�õ �

ù ÛZÖ~Ú�ß}Òèç�ÒäàNÞ�ã,ØZÖÙå�Òèõ}ÒèÚ�à � Þ�õ
Ó×Ú�ÒèÑ&ÝZãäÖ�Ñ&Ö�à/Ó'Ó×ÛZÖ�õ}ÒèÑ&ÝZãèÖÙß
õ
�#�z� Ñ&ÚHØAÏZãèÖ�Þ�àZØ�ÓÕÛZÖ�àaÏZõ}Ö
Ó×ÛZÞ]Ó�Ñ&ÚHØAÏZãèÖ�Þ�õgÓ×ÛZÖ ÐZÞ�õÕÒäõ7áòÚ�ßuÓ×ÛZÖ Þ��#�z� � ù ÛZÒäõ � Ú�ß
	]Ö�Ø � ÖÙãèã<áòÚ�ßuÓ×ÛZÖ�Þ��lÎlÞ�àZØ�Þ�é#�gÑ&ÚoØZÏZãèÖÙõ�î
ÐZÏAÓ�Ó×ÛZÖ-Þ��#�'Ñ�ÚoØZÏZãäÖsØZÖ�Ñ&Ú�àZõöÓ×ß×ÞXÓ×Ö�Ø�ÓÕÛZÖ�ãäÒèÑ&ÒäÓúÞXÓ×ÒèÚ�à�Ú�á�Ó×ÛAÒèõ�ÒäØZÖæÞ���ÒèàZõ}Ö�ß}ÓÕÒèàZçhàZÖ � õ}Ó×Þ]Ó×ÖÙõ
Þ�àZØhõÕÒèç�àNÞ�ãèõyÒäà<ÓÕÚ�Þ�à�Ö4þHÒèõöÓ×ÒäàZç�{,ÎAê ÝZßÕÚ���Ö�Ø�ØZÒ���åÙÏZãäÓ � �>Ñ�ÝAãèÖ�Ñ&Ö�à/Ó×Þ]Ó×ÒäÚ�à�Ú]á�Ó×ÛZÖ
Þ���ê áòßÕÚ�Ñ
Ó×ÛAÖlõ
�#� ÝZß}Ú���Ö�ØhÖ���ÖÙàhÑ&Ú�ßÕÖ'ØZÒ��&å�ÏZãÔÓ+�ZÖ1��Ö�à/ÓÕÏNÞ�ãèãÔë�îNÓ×ÛAÖlÐZÞ�õÕÖ � Þ]õ õ}å�ß×Þ]ÝZÝEÖÙØ�Þ�àAØ¯ÓÕÛZÖ
Ñ&ÚoØZÖ�ã
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Ó×ÛAÖ
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�#�z��áòÏZàZåÙÓÕÒèÚ�àZÞ�ãèÒÔÓ>ë �
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ù ÛZÒäõ-Ó×ÛZÖÙõÕÒäõ�ÛNÞ�õ~ØZÖÙõÕåÙßÕÒèÐ!Ö�Ø^ÓÕÛZÖ�ØZÖÙõÕÒèç�à§Þ�àZØ^ÒäÑ�ÝZãäÖ�Ñ&Ö�à/ÓúÞXÓ×ÒèÚ�àGÚ�á
Þ�õ}ÏZÐZõöÓúÞ�à/Ó×ÒèÞ�ã1Ý!Ú�ßöÓ×ÒèÚ�à
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� Ú�ß
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ÓÕÛZÖ�õ}Òèõ ß}Ö�ÝZß}Ö�õÕÖÙà/Ó×õ&ÞhõÕÒäç�àZÒÔóNåæÞ�à/Ó
õ}ÓÕÖ�Ý�Ó×Ú � Þ�ßÕØAõ�Ó×ÛZÖ�á¤Þ�ÐZßÕÒäåæÞ]ÓÕÒèÚ�à
Ú�á7Ó×ÛZÖ f â�Î�é.Ú�ßÕÖlÞ�àZØ�Ó×ÛAÖ
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