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]aRsT"f+d+w�WO]kj�dmpqtXT�T�z³T�hrhezJWO]XR�]aRU`qVZT�`q[s]admWroUT�^�l|tX`m\�T¼¯s�eT�tZWr\�T�o�]+§LÄ�]XRUT�t}f RUdmtadmf°]aT�tXWrV�]aWOf�VS`ml
]aRsT,·�`{z»dgpqtXT�TJz³T�hOh�zJWO]aR�T°¯E�eT�tZWr\�T�o�] dmh�^Udg] d�dmoU^¢]aRUTJwgdmhrWO^�dg]XWr`qo6WOoUVZ]XWrhOV�f�`qos¾U^UT�oUf�T�]XR�dg]
]aRsT�·U`@zÀ�UR�j�VXWrf�V�VZWr\6Yshydg]XT�^�§

Ä"�µT�o¬f+d+w�WO]kjª·�`{zÅWOV�]aR�dH]_`ml�\�`qVZ]_WOo�]aT�tZT�V�]_]a`�tXT�VXT�dmtXf RUT�tXV�§ÆQSRUT4·�`{z�WrV�]kj��UWOf+dmh,]a`
]aRUdg])l|`qYsoU^²]X`'T°¯EWrV�]6WOo²]aRsT�[µ`m\6[�[�d+j­`mlS]XRUT�cÇºa�q�q��dmoU^®WOV)f R�dgtadmf°]aT�tZWrVZT�^�[�j­Wro�]aT�oUVXT
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�q§i� ÒLº��)[e`q\6[eT�tStZT�hOT+dmVZWroUp¢VZ]X`qtXT�V §�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§ Â
�E§i� ¶ `q\���dmtXWOVX`qo_`gl ¶ c5~ ��tXT�VXVXYstXT6�,WrV�]a`qtZWrT�V}zJWi]aR�n0¯E�µT�tXWr\�T�o�] §�§�§�§�§�§�§ä�R'
�E§á� ¶ `q\���dmtXWOVX`qo_`gl ¶ c5~ ��tXT�VXVXYstXT6�,WrV�]a`qtZWrT�V}zJWi]aR�n0¯E�µT�tXWr\�T�o�] §�§�§�§�§�§�§ä�m¥
�E§ÁÂ n0¯s�eT�tZWr\�T�o�] dgh�ñ�© â ��tXT�VZVXYUtZT�V�dmhr`moUp ¶ d+w�WO]kj_c
hr`�`qt�§0c½tZ`q\1hrT�lÏ]³]a`btZWrpqR�]+u

]a`q�6]X`�[µ`g]X]a`m\gv�wCAx(EB»�s§áÃEu��s§i�@ÃEu��s§á�qÃEuq�s§áÂqÃEu��s§ Ô�ÃEu��s§áÃqÃEuq�s§á£qÃEu��s§S'qÃEu��s§Á¥�ÃEu
�s§ÁÍ�Ã §�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§ä�mÍ

�E§ Ô ¶ c5~Àñ�© â �#tZT�VZVXYUtZT�VSdmhO`qoUp ¶ d+wEWi]kj�c0hr`�`qt5l|`qt ¶ hOT+dmo ¶ d{w�Wi]kj�©&dmf R_�s§Á¥�ÃE§
c�tX`q\�hrT°lÏ]"]a`%tXWOpqR�]+u�]X`q�4]a`%[µ`g]X]a`m\gv�wCAx(EB��E§ÞÃEu��E§O�@Ã�u<�s§á�qÃEu��s§ÁÂ�ÃEu��s§ Ô�ÃEu
�s§áÃqÃEu��s§Á£�ÃEuU�s§+'mÃEu��s§Á¥�ÃEu��E§áÍ�Ã §�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§ãÂq�

�E§áÃ ~"Wr\�T�oUVZWr`qosVSdmoU^�n0¯�]aT�o�]�`ml ¶ `�dmtXVZT6x�tXWO^ §�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§ãÂs�
�E§Á£ Ò�`qYUos^�dmtZj](Çd+jmT�tJf�hOYUVZ]XT�tXWOoUpbl|`qt ¶ `�dmtZVXT)x�tZWr^ä§�§�§�§�§�§�§�§�§�§�§�§�§�§�§ãÂs�
�E§S' ¶ `q\���dmtXWOVX`qo�`mle^UWrV�]atZWr[UYs]XWr`qosVÇl|`qt
]aWr\�TLVZ]aT��UV�`mlµ�s§Á����dmos^¢�s§á�m��Ã�`qobf�`�dmtXVZT

pqtXWO^ §�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§ãÂ��
�E§Á¥ ¶ `q\���dmtXWOVX`qo_`gl0^UWOVZ]XtXWr[sYs]aWO`qoUV}`qo�f�`qdmtXVZT�dgoU^�¾UoUT�pqtXWO^UV6§�§�§�§�§�§�§�§�§�§ãÂ��
�E§ÁÍ n5wmdghrY�dg]XWr`qo�`ml â T�]X]XhrWOoUp¢Ñko�]XT�t�wmdgh_§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§ãÂqÂ
�E§i�{�¬n0¯s�eT�tZWr\�T�o�] dgh â �*(�^UWOVZ]atZWr[UYE]aWr`mo�l|`qtSf�hOT+dmo�dmoU^%f�d{w�Wi]kj_zJWO]aR%^U`�`qtZVSf+dmVZT�V

[ ©DB��s§Á¥�ÃbdmoU^y(EAm~CB�ÃR\ §�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§ãÂqÂ
�E§i�q�z&LdmtXWrdg]aWO`qo�`ml â ]XtX`qYURUdmh�$�Ys\6[µT�tSzJWO]aR�©&dgf RD$�Ys\6[µT�t}l|`qt@(EAm~CB�Ã §�§�§�§ãÂmÔ
�E§i�@�"&LdmtXWrdg]aWO`qo�`ml0��tX\�V{Ag«�dmhr`qospbf+d+w�WO]kj�·�`�`qt}l|`qt,©VB��E§á¥�Ã�uM(EAm~CB�ÃÀ§�§�§�§�§�§ãÂmÔ
�E§i�{Â|&LdmtXWrdg]aWO`qo�`ml â �*(®dmhO`qoUpbf�d{w�Wi]kj�·�`�`qt}l|`qt,©DB��s§Á¥�ÃEuM(EAm~CB�Ã�§�§�§�§�§�§�§�§ãÂ�Ã
�E§i�+Ô}&LdmtXWrdg]aWO`qo�`ml â �*(®dmhO`qoUpbf�d{w�Wi]kj�·�`�`qt}l|`qt,©DB6�q§i�{ÍsuM(EAm~CB�Ã�§�§�§�§�§�§�§�§ãÂ�Ã
�E§i�@Ã"&LdmtXWrdg]aWO`qo�`ml â �*(²zJWi]aR&©&dmf Rg$�YU\6[eT�t,dg] â T�hrT�f�]aT�^&��tZ`q[µT��Ç`qVXWi]aWr`moUVS`qo

]aRUT�f�d{w�Wi]kj�·�`�`qt�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§ãÂq£
�E§i�{£¬��tXT�VZVXYUtZT)~"WOVZ]XtXWr[sYs]aWO`qo���hO`qoUp ¶ d+w�WO]kj%c0hO`E`mt³l|`qt@(EAm~CB6�{�su�©&dmf R­�q§áÂqÃ §�§ãÂq£
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�E§O��'}(�Ag~CBb�+�su�©&dgf R²�q§ÁÂ�Ã0vLx�tXWO^�ñ,T°¾�oUT�\�T�o�] §�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�Â�'
�E§O�+¥~(�Ag~CBb�+�su�©&dgf R&�s§Á¥�Ã0vLx�tXWO^�ñ,T°¾�oUT�\�T�o�] §�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�Â�'
�E§O�+Í�ÑkoUVZ]admo�] dmoUT�`qYUV�c0hr`{zS¾�T�hr^�l|`qt�(EAm~CB6�@�EuU©&dmf R��s§Á¥�Ã0v ¶ `�dmtZVXT�x�tXWr^ §�§�§�§�Âq¥
�E§Þ�g��ÑkoUVZ]admo�] dmoUT�`qYUV�c0hr`{zS¾�T�hr^�l|`qt�(EAm~CB6�@�EuU©&dmf R��s§Á¥�Ã0v#c0WOoUT�x�tZWr^�§�§�§�§�§�§�Âq¥
�E§Þ���É©&dmf R��s§áÍEuM(EAm~CB�¥�v#��tXT�VZVXYUtZT â �µT�f�]atXd�`mo ¶ d+w�WO]kj%c
hr`�`qt §�§�§�§�§�§�§�§�§�Âq¥
�E§Þ�m�}(�Ag~CB�¥¢©�dmf R&�E§áÍ�vL��tXT�VXVZYUtXT�~"WrV�]atXWO[UYs]XWr`qo�l|`mtSQ
tXdmoUVXWi]aWO`qo�dmh ¶ d{w�Wi]kj�c0hr`{z�§�ÂqÍ
�E§Þ�gÂ»©�`qoUWi]a`qtZT�^���tXT�VZVXYUtZT)�,WrV�]a`qt�j_`qo ¶ d+wEWi]kj�c0hr`�`qtLl|`qt@(EAm~CB��m�.§�§�§�§�§�§�§�ÂqÍ
�E§Þ�HÔ ¶ d{w�Wi]kj%��tXT�VZVXYUtZT6~"WOVZ]atZWr[UYE]aWr`mo�l|`qt ¶ hr`mVXT�^ ¶ d+w�WO]kj�c0hO`{z §�§�§�§�§�§�§�§�§ÆÔ��
�E§Þ�mÃ â ´�Wroªc½tZWrf°]aWr`mo ¶ `ET°¹�f�WrT�o�]�~"WrV�]atXWO[UYs]XWr`qo�`qo ¶ d+w�WO]kjÉc0hO`E`qt6l|`mt�(EAm~CB��m�

¶ d{w�Wi]kj/§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§ÆÔ��
Âs§O� â f RUhrWOT�tZT�o%Wr\�dmpqT"[�j%ð�tZWrVXoUdm\6YUt�]kjqu�(EAm~CB�Ãb©&dmf R&�s§á¥m�mÔ §�§�§�§�§�§�§�§�§ÆÔ�Â
Âs§Þ� �#tZT�VZVXYUtZT�¾�T�hr^%l|tX`q\±ñ,�%$ â VXWO\6YUhydH]aWr`mo�u�(�Ag~CB�Ã¢©&dgf R&�s§Á¥�Ã §�§�§�§�§�§�§ÆÔ�Â
Âs§áÂ &LdmtXWrdg]aWO`qo�`ml â ]atZ`qYUR�dgh�$�YU\)[µT�tJzJWi]aR�©&dmf RV$�YU\)[µT�t [ ð�tXWOVXRUo�dg\6YUtZ]kj�\b§�§ÆÔqÔ
Âs§ÁÔ &LdmtXWrdg]aWO`qo�`ml â ]atZ`qYUR�dgh�$�YU\)[µT�tJzJWi]aR�©&dmf RV$�YU\)[µT�t [ ñJ`qVXVZWO]aT�t{\�§�§�§�§�§ÆÔ�£
Âs§ÞÃ â f RUT�\�dg]XWrf�ñJT��UtZT�VXT�o�] dg]XWr`qo�`ml ¶ d{w�Wi]kj�Ä�VZf�WOhrhydH]aWr`mo ¶ j�f�hOT1§�§�§�§�§�§�§�§�§ÆÔ�Í
Âs§á£ â ]atZT+dm\�hrWOoUT�V�l|`mt@(�Ag~CB�Ã�u�©&dmf R&�s§Á¥�Ã §�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�£q�
Âs§+' &#`qtZ]XWrf�Wi]kj ¶ `mo�]X`qYUtZVJl|`mt@(�Ag~CB�Ã�u�©&dmf R&�s§Á¥�Ã [ ñJT�^_ºLRUWrpmR%wm`qtZ]XWrf�WO]kjqus[UhrYUT

ºLhr`{z wm`qtZ]XWrf�WO]kj�\l\ª§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�£s�
Âs§á¥ �#tZT�VZVXYUtZT ¶ `qo�]a`mYUtXV%l|`qt7(EAm~CB�ÃEu�©�dmf RC�s§Á¥�Ã [ ñJT�^¬º�RUWrpqRsT�t_�UtZT�VXVZYUtXTgu

pqtXT�T�o�AHjmT�hOhr`{zÕºLhO`{z�T�t,�stXT�VZVXYUtZT�\�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�£��
Âs§áÍ ÑkoUVZ]admo�] dmoUT�`qYUV���tXT�VZVXYUtZT ¶ `mo�]X`qYUtZV�dg]JQ�B��q��§á����§±§�§�§�§�§�§�§�§�§�§�§�§�§�£qÂ
Âs§O�+�|&#`qtZ]XWrf�Wi]kj ¶ `mo�]X`qYUtZV�dmos^ â ]atXT�dm\�hrWrosT�VSdg],Q�B��q�E§i�@� §�§�§�§�§�§�§�§�§�§�§�§�£qÂ
Âs§O�m� â ]atZT+dm\�hrWOoUT�V}VZYU�eT�tXWO\��e`qVZT�^%`qo��#tZT�VZVXYUtZT ¶ `qo�]X`qYUtXV�dg]JQ�B��E�q§áÃq� §�§�§�§�§�£mÔ
Âs§O�{�7Q
tXdmf ´�WroUp¢`mlE&#`qtZ]XT°¯ ¶ `mtXT�V�dmoU^%Ë�d{wmT�V §�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�£mÔ
Âs§O�+Â¬��`qtZW���`mo�]admh>QÇtadgf ´�WOoUp�`ml�&#`mtZ]aT¼¯ ¶ `qtZT�V"§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�£�Ã
Âs§O��Ô}&#T�tZ]XWrf�dmh�QÇtadmf ´�Wrosp�`gl�&#`qt�]aT¼¯ ¶ `qtXT�Vä§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�£�Ã
Âs§O�{Ã¬©�`qoUWi]a`qtZT�^���tXT�VZVXYUtZT)�,WrV�]a`qt�j%dg] â T�hrT�f°]aT�^V(<`�f+dg]XWr`qoUVS`mo%]XRUT�f+d+w�WO]kj_·�`�`qt £q£
Âs§O�+£ ¶ c5~�ñ�© â ��tXT�VZVXYUtZT�V�dmhr`qosp ¶ d{w�Wi]kj%c0hr`�`qt�l|`mt ¶ hrT+dgo ¶ d+w�WO]kj%©&dmf R��m§O�{Í6§�£�'
Âs§O��'7Ñko�]XT�tZ�UtXT°] dg]XWr`qo%`ml
Wro�]aT�tXo�dgh�·�`{zS¾�T�hO^�l|`qtSVZYU�eT�tXVZ`qoUWOf�T¼¯�]aT�tZo�dmh<·�`{z §�§�§�§�£q¥
Âs§O�+¥¬�#tZT�VZVXYUtZT�]Xtadmf�T�l|tZ`q\�dHlÏ]Jf+d+w�WO]kj_z�dmhrhµ§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�£q¥
Âs§O�+Í»©&dmf R�o�Ys\6[µT�tJf�`qo�]a`mYUtXVJl|`qt,©&dmf R­�q§i�{Í¢c0hr`{zó§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�£qÍ
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ÔU§i� ¶ d+wEWi]kj_tXWOpbVXRU`{zJWOoUp�^sT�] dgWrhrV�`ml0z³T+dm�e`qo�[�d+j_^U`�`qtXVJdgoU^�V�]a`qtZT�§�§�§�§�§�§�§�'qÃ
ÔU§á� n5Î>T�f�]³`ml�ñJT+dmt�Ë�dmhrh â hO`q�UWOoUp�`mo�v,oUVZ]XT+dm^sj���tXT�VXVXYstXT�(<T�wmT�hµdmhr`moUp ¶ d+w�WO]kj

c0hr`�`qt"¡�'q�@¦ §�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�'m£
ÔU§ÁÂ n5Î>T�f�]³`ml�ñJT+dmt�Ë�dmhrh â hO`q�UWOoUp�`mo�v,oUVZ]XT+dm^sj���tXT�VXVXYstXT�(<T�wmT�hµdmhr`moUp ¶ d+w�WO]kj

c0hr`�`qt��U©&dgf RD$�Ys\6[µT�tW&LdmtXWrdg]aWO`qoÌ¡�'q�H¦¬§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�'m£
ÔU§ Ô n5Î>T�f�]³`ml�ñJT+dmt�Ë�dmhrh â hO`q�UWOoUp�`mo�v,oUVZ]XT+dm^sj���tXT�VXVXYstXT�(<T�wmT�hµdmhr`moUp ¶ d+w�WO]kj

c0hr`�`qt��s��tXT�^UWrf°]aT�^�[eT�R�d+w�Wr`mYUt�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�'R'
ÔU§áÃ n5Î>T�f�]³`ml�ñJT+dmt�Ë�dmhrh â hO`q�UWOoUp�`mo�v,oUVZ]XT+dm^sj���tXT�VXVXYstXT�(<T�wmT�hµdmhr`moUp ¶ d+w�WO]kj

c0hr`�`qt#º³�#\)[½�g^_§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�'mÍ
ÔU§Á£ n5Î>T�f�]³`ml�ñJT+dmt�Ë�dmhrh â hO`q�UWOoUp�`mo�v,oUVZ]XT+dm^sj���tXT�VXVXYstXT�(<T�wmT�hµdmhr`moUp ¶ d+w�WO]kj

c0hr`�`qt�v ¶ `q\���dmtZWrVX`mo_`ml ¶ c5~¸zJWO]XR�n5¯E�eT�tZWr\�T�o�]­§�§�§�§�§�§�§�§�§�§�§�§�§�§�'mÍ
ÔU§S' n5Î>T�f�],`ml0ñ,T�dmt}Ë®dghrh â hO`q�UWOoUpPv5QÇtadmosVXWO]XWr`qo%ñJT�pmWr`qo�§�§�§�§�§�§�§�§�§�§�§�§�§ã¥q�
ÔU§Á¥ ��tXT�VZVXYUtZT)�,WrV�]a`qt�j_Q
tXdmf�T�V,dg] â T�hOT�f�]XT�^g(<`Ef�dg]aWO`qoUV}`qo%]aRsT ¶ d+w�WO]kj_c0hr`�`qt4§�§ã¥��
ÔU§ÁÍ n0¯s�eT�tZWr\�T�o�] dgh�ñ�© â ��tXT�VZVXYUtZT�V�dmhr`moUp ¶ d+w�WO]kj_c
hr`�`qt�§0c½tZ`q\1hrT�lÏ]³]a`btZWrpqR�]+u

]a`q�6]X`�[µ`g]X]a`m\gv�wCAx(EB»�s§áÃEu��s§i�@ÃEu��s§á�qÃEuq�s§áÂqÃEu��s§ Ô�ÃEu��s§áÃqÃEuq�s§á£qÃEu��s§S'qÃEu��s§Á¥�ÃEu
�s§ÁÍ�Ã §�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§ã¥qÂ

ÔU§i�{����lÏ] ¶ d+w�WO]kj�z�dmhOh â ]atZT+dm\�hrWOoUT�V [ l|tX`q\��
`g]aT�o�]XWydmh>c0hr`{z QSRUT�`qt�j�\�§�§�§�§�§�§�§ã¥�Ã
ÔU§i�q�Èc0hr`{zÀÄ�wqT�t�d ¶ hrT�dmo ¶ d{w�Wi]kj §�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§ã¥q£
ÔU§i�@��c0hr`{zÀÄ�wqT�t�d â hO`q�µT�^%Q
tXdmWrhOWroUpbn�^UpmT ¶ d+w�WO]kjÈ§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§ã¥q£
ÔU§i�{Â â RUT�dmtJhyd+jqT�tJdg],tXT+dgtS`ml0f�hrT�dmo%f+d+w�WO]kj�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§ã¥q¥
ÔU§i�+Ô â RUT�dmtJhyd+jqT�tJdg],tXT+dgtS`ml5£mÂ��ÁÔR�,VZhr`q�eT�f+d+w�WO]kj §�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§ã¥q¥
ÔU§i�@Ã â RUT�dmtJhyd+jqT�tJdg]Jl|tX`qo�]J`ml ¶ d+wEWi]kj §�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§ãÍq�
ÔU§i�{£�QSWr\�T�n5wm`qhrYs]XWr`qo�`ml�]XRUT�&#`qt�]aWOf�WO]kj ¶ `mo�]X`qYUtZVJÄ�wqT�t�`qoUT�Ä"VZf�WrhOhydg]XWr`qo ¶ j�f�hOT

l|`qt ¶ hrT�dmo�dmoU^ â hr`m�µT�^ ¶ d+w�WO]kj�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§ãÍqÂ
ÃE§i� ¶ d+wEWi]kj%c0hO`@zÀc0WOT�hr^�©�`E^UT�h�v ¶ hO`qVXT�^�c
hr`{z §�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§ãÍ�Ã
ÃE§á� ¶ d+wEWi]kj%c0hO`@zÀc0WOT�hr^�©�`E^UT�h�v ¶ hO`qVXT�^�c
hr`{z §�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§ãÍ�Ã
ÃE§ÁÂ ¶ d+wEWi]kj%c0hO`@zÀc0WOT�hr^�©�`E^UT�hrV�v�Q
tXdmoUVXWi]aWO`qo�dmhßº ¶ hr`mVXT�^�c0hr`{z»§�§�§�§�§�§�§�§�§�§ãÍq£
ÃE§ Ô ¶ d+wEWi]kj%c0hO`@zÀc0WOT�hr^�©�`E^UT�hrV�v�Q
tXdmoUVXWi]aWO`qo�dmhßº�Ä"�µT�o_c0hO`@z §�§�§�§�§�§�§�§�§�§ãÍq£
ÃE§áÃ â Wr\��UhOWO¾�T�^%©�`�^UT�h<`mlÇ]aRsT�c
hr`{z¸§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§ãÍq£
ÃE§Á£ $�� â ��(�dmoUpqhOT�jÉQÇT�VZ]XV�v�&LdmtXWrdg]aWO`qoª`gl ¶ tXWO]XWrf�dmh�(�Ag~.ñ�dH]aWr`­zJWO]XR»©&dmf R

$�YU\)[µT�t/§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§ãÍq¥
ÃE§S' ��tXT�VZVXYUtZT)~"WOVZ]XtXWr[sYs]aWO`qo���hO`qoUp ¶ d+w�WO]kj%c0hO`E`mt�v�©�dmf R��q§ÁÂ�Ãî§�§�§�§�§�§�§�§�§��{�qÂ

¯�w



ÃE§á¥ ©&dmf R ¶ `qo�]a`qYUtZV�dgoU^ â ]atZT+dm\�hrWOoUT�V}l|`qt@(EAm~CB��m�¢©�dmf R²�m§áÂ�Ã §�§�§�§�§�§�§��+�qÂ
ÃE§áÍ ©&dmf R ¶ `qo�]a`qYUtZV�dgoU^ â ]atZT+dm\�hrWOoUT�V}l|`qt@(EAm~CB6�{£¢©�dmf R²�m§áÂ�Ã §�§�§�§�§�§�§��+�mÔ
ÃE§O�+�»©&dmf R ¶ `qo�]a`qYUtZV�dgoU^ â ]atZT+dm\�hrWOoUT�V}l|`qt@(EAm~CB6�+Ô�©�dmf R²�m§áÂ�Ã §�§�§�§�§�§�§��+��Ã
ÃE§O�m�É©&dmf R ¶ `qo�]a`qYUtZV�dgoU^ â ]atZT+dm\�hrWOoUT�V}l|`qt@(EAm~CB6�@�b©�dmf R²�m§áÂ�Ã §�§�§�§�§�§�§��+�q£
ÃE§O�{�¬©&dmf R ¶ `qo�]a`qYUtZV�dgoU^ â ]atZT+dm\�hrWOoUT�V}l|`qt@(EAm~CB6�{�¢©�dmf R²�m§áÂ�Ã §�§�§�§�§�§�§��+��'
ÃE§O�+Â â ´�Wro�c�tXWrf°]aWO`qo%~"WrV�]atXWO[UYs]XWr`qo���hr`moUp ¶ d{w�Wi]kj%c0hr`�`qt�v#©&dmf R­�q§ÁÂ�Ã §�§�§�§�§�§��+�q¥
ÃE§O��Ôf(�T�oUpm]XR%]X`��,T�WOpqR�],ñ�dg]XWr`b`ml â T���dmtadH]aWr`mo%Ë�dm´gT�l|`mt ¶ hr`qVZT�^�c0hr`{z §�§�§�§�§��+�q¥
ÃE§O�{Ã��#tZT�^UWOf�]XWr`qo_`ml [ (EAm~C\Êf�tXWi]�l|tZ`q\���tadmos^s]ahßº�©�T°jqT�t,n0¯E��dmoUVZWr`qosV)§�§�§�§�§�§�§�§��m�{�
£s§O� ©�T+dmVZYUtXT�^ â ]adg]aWOf���tXT�VZVXYUtZT)~"WOVZ]XtXWr[sYs]aWO`qo�l|`qt â Ys�µT�tXVX`moUWrf�c0hO`@zCv5Ë»WOhrf�`{¯ §��m�@�
£s§Þ� ©�T+dmVZYUtXT�^ ¶ d+w�WO]kj�c0hO`E`qt�~"WrVZ]XtXWO[UYs]aWO`qoUV>l|`mtÇT�dmf R6c
hr`{z®ñJT�pmWr\�Tm§
©�B��s§ÁÍ�ÃEu

] dm´gT�o%l|tX`q\�tXT�l|T�tXT�oUf�T�¡ £s�°¦Ð§>§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§��m�+Ô
£s§áÂ n5¯E�eT�tZWr\�T�o�] dmh,VXT°]aYU�»`ml�f�d+wEWi]kj�dgoU^¬�UtXT�VXVZYUtXT4]atXdmoUVZ^UYUf�T�tXV�]adm´mT�o»l|tZ`q\

tXT�l|T�tXT�oUf�T�¡ £E��¦¨§®§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§��m�{£
£s§ÁÔ n�ÎµT�f°]6`ml³wgdmtXWrdg]aWO`qoÌWro5(�Ag~±tadg]XWr`%`qo®�stXT�VZVXYUtZT�^UWOVZ]atZWr[UYE]aWr`mo�u
©&dmf R��s§Á¥su

] dm´gT�o%l|tX`q\�tXT�l|T�tXT�oUf�T�¡ £s�°¦­§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§��m�{£
£s§ÞÃ n�ÎµT�f°]6`ml³wgdmtXWrdg]aWO`qoÌWro5(�Ag~±tadg]XWr`%`qo®�stXT�VZVXYUtZT�^UWOVZ]atZWr[UYE]aWr`mo�u
©&dmf R��s§ÁÍsu

] dm´gT�o%l|tX`q\�tXT�l|T�tXT�oUf�T�¡ £s�°¦­§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§��m��'
£s§á£ Ò�`qYUoU^UdmtXWOT�VS[eT�]kz³T�T�o�wmdgtXWr`mYUV}·�`{zÀ]kj��eT�VSº³�#hOT�o�]a`{w�Wrf R�n0¯E�µT�tXWr\�T�o�] §�§�§��m�{¥
£s§+' ^UWOw�Wr^sWroUp â ]atXT�dm\�hrWrosT ¶ `qoUf�T��s]Jº�Ä"�µT�o&c0hO`{z §�§�§�§�§�§�§�§�§�§�§�§�§�§�§��m�{Í
£s§á¥ ^UWOw�Wr^sWroUp â ]atXT�dm\�hrWrosT ¶ `qoUf�T��s]Jº ¶ hr`qVZT�^�c0hr`{z/§�§�§�§�§�§�§�§�§�§�§�§�§�§�§��m�{Í
£s§áÍ &LdmtXWrdg]aWO`qoÌ`ml�©�T+dgo â ] dg]XWrf��#tZT�VZVXYUtZT%~"WrVZ]XtXWO[UYs]aWO`qo­��hr`moUp ¶ d+w�WO]kj�c0hr`�`qt

zJWO]aRy(EAm~ ñ�dH]aWr`s§ ¶ c5~ §�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§��{�E�
£s§O�+� ¶ `q\��UdmtXWOVX`qoÉ`ml���tXT�VXVZYUtXT4~"WOVZ]XtXWr[sYs]aWO`qo�l|`qt�QÇtadgoUVXWi]aWr`mo�dmh ¶ d+w�WO]kjªc0hr`{z�u

(�Ag~CB�¥'§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§��{�mÂ
£s§O�m�È��`qtZW���`mo�]admh>QÇtadgf ´�WOoUp�`ml�&#`mtZ]aWOf�T�V�dgoU^_Ë®d+wqT�V�§ ¶ `q\��sYs] dg]XWr`qo7(EAm~CB�¥ §�§��{�gÔ
£s§O�{�"&LdmtXWrdg]aWO`qo�`ml â �*(®dmhO`qoUpbf+d+w�WO]kj�zJWO]aRy(EAm~àtadg]XWr` §�§�§�§�§�§�§�§�§�§�§�§�§��{�gÔ
£s§O�+Â¬�#tZT�VZVXYUtZT�RUWOVZ]X`qtZj_`mo�dHlÏ]Jf+d+w�WO]kj�z�dmhrh¨u½©&dmf R��s§ÁÍ9(�Ag~CB�¥ §�§�§�§�§�§�§�§�§��{�qÃ
£s§O��Ô»�#tZT�VZVXYUtZT ¶ `qo�]X`qYUtXVJl|`qt,©&dgf R&�s§Á¥�ÃEuP(�Ag~CB�¥4§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§��{�R'
£s§O�{Ã"&#`qtZ]XWrf�Wi]kj ¶ `mo�]X`qYUtZV,l|`qt,©�dmf R&�E§á¥�Ã�uM(EAm~CB�¥ §�§�§�§�§�§�§�§�§�§�§�§�§�§�§��{�m¥
£s§O�+£ â ]atZT+dm\�hrWOoUT�V�l|`mt,©&dmf R��s§á¥qÃEuM(EAm~CB�¥ §�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§��{�mÍ
£s§O��'7QSWr\�T"��wmT�tadgpqT�^ â ]atZT+dm\�hrWOoUT ¶ `qo�]a`mYUtXV�v�(EAm~CB�¥�©&dmf RMB��E§áÍ §�§�§�§�§�§�§��+Âq�
£s§O�+¥ â ]atZT+dm\�hrWOoUT ¶ `qo�]X`qYUtXV�v�(EAm~CB6�@��u�©&dmf RMB��E§á¥�ÃÌ§�§�§�§�§�§�§�§�§�§�§�§�§�§�§��+Âs�
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£s§i�{Í|&LdmtXWrdg]aWO`qo_`mlL©�T+dmo â ] dg]XWrf���tXT�VZVXYUtZT¢~"WrV�]atXWO[UYs]XWr`qo_��hr`qoUp���lÏ]�Ë®dghrh�zJWO]XR
(EAm~¸tadg]XWr`UuU©&dmf R�B �s§Á¥�ÃE§ ¶ c5~Ö§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§��{Âs�

£s§á�m�|&LdmtXWrdg]aWO`qo�`ml5©&dH¯EWO\6YU\���tZT�VXVZYUtXT�wgdmhrYUT"zJWi]aRy(EAm~ ñ�dg]XWr`UuU©&dmf RVBÆ�s§Á¥�Ã_§��{ÂmÔ
£s§á�E�z&LdmtXWrdg]aWO`qo'`ml}©&dH¯EWO\6YU\ ��tXT�VXVZYUtXTj(�`�f+dH]aWr`mo'zJWO]aR5(EAm~1ñ�dg]XWr`UuÇ©�dmf R�B

�s§Á¥�Ã §�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§��{Â�Ã
£s§á�q� â ]atZT+dm\�hrWOoUT ¶ `mo�]X`qYUtZV�`qo�dglÏ]Sz�dmhOh�l|`qt@(EAm~CB�¥�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§��{Â�Ã
£s§á�mÂ â YU\�\�dgtZj�`ml0tZT�VZYUhO]XVJl|`mtSQ
tXdmoUVXWi]aWO`qo�dmh ¶ d+w�WO]XWrT�V¸§�§�§�§�§�§�§�§�§�§�§�§�§�§��{Âq¥
�)§i� â Wr\��UhOWO¾�T�^%©�`�^UT�h<`mlÇ]aRsT�c
hr`{z¸§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§�§��+Ô<'
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� èÅï ëÆæ �Àê0�ã��u �®ë

� VZ�µT�T�^�`ml
VX`qYUos^
ô \�T+dgo&�qdgf�`q[UWrdmo%\�dH]atXWß¯
� VZ�µT�T�^�`ml
VX`qYUos^
�	[ \ ^sWOÎµYUVXWO`qo�]aT�tX\
�R� wmT�f°]a`qtJ`ml
pqtXWO^U�e`qWro�]S^UWOVX�Uhrdmf�T�\�T�o�]
Ù f�d+wEWi]kj_^UT��s]aR
� T�oUT�tZpmj
� ]X`m] dgh�T�oUT�tXpmj��µT�t,YsoUWO]J\�dmVXV
�JÝ ]X`m] dgh�T�oUT�tXpmj��µT�t,YsoUWO]Swm`qhrYU\�T
����e ·UYE¯_wqT�f�]X`qt�f�`q\��µ`qosT�o�]aV
� l|tZT�«�YUT�oUf�j
� a��>  dgYE¯EWrhrWrdmtZj�f�T�hrh�dmtXT�d
¡ ]X`m] dgh�T�o�]aRUdmhr��j
� YsoUWO]J\�dg]atZWi¯
¢ �qdgf�`q[UWrdmo_\�dg]atZWi¯
£x¤ n�\��µT�tXWOf+dmhµf�`qoUV�] dmo�]�B��s§áÃR'
¥ f�d+wEWi]kj_hrT�oUpm]XR
× f�d+wEWi]kj_hrT�oUpm]XR
¦ ©�dmf R�o�YU\)[µT�t
§ \�`�^UT"o�YU\6[eT�t
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¨ �UtXT�VXVZYUtXT
¨ Ûª©o« tX`�`m]J\�T+dmo%VX«�Y�dgtXT��UtXT�VXVXYstXT
1 wqT�f�]a`mt�`ml
�UtZWr\�WO]aWiwqT,wmdgtXWydg[UhrT�V
¬®­ ��tadmoU^E]ah<o�YU\6[eT�t
« ~�j�o�dm\�Wrf"�UtZT�VZVXYUtZT
¯   � ¯�° RUT+dH],·UYE¯_wqT�f�]X`qt�f�`q\��µ`qosT�o�]aV
k tXT�VXWr^sY�dmh
k \�dH]atXWß¯�`gl0tZWrpqR�]JT�WOpqT�o�wmT�f�]X`qtXV
kg±M² \�dH]atXWß¯�`gl0hOT�lÏ]JT�WOpqT�o�wmT�f�]X`qtXV
k]³ YUoUV�]aT+dg^sj%tXT�VXWr^sY�dmh
´ � ñ,T°j�oU`qhr^sV,o�YU\)[µT�t
´ �Fµ ñ,T°j�oU`qhr^sV,o�YU\)[µT�t,[UdmVXT�^&`qo%f+d+w�WO]kj�hrT�ospm]aR
â VXT���dmtadH]aWr`mo��e`qWOo�]
¶ â ]atZ`qYUR�dgh<o�Ys\6[µT�t
· ]aWO\�T
· ³ �UVXT�YU^U`�]aWr\�T
¸ ]aWO\�T"�eT�tZWr`�^
¸ VZ]adg]aWOf"]aT�\��eT�tadH]aYUtZT
¸I¹ tXT°l|T�tXT�oUf�T�]aT�\��eT�tXdg]aYstXTmue�g¥q¥s§i�{£�¡¤ð�¦
º �¼» wqT�hr`�f�WO]kj�f�`q\��µ`moUT�o�]aV
½ �>¾ f�`qo�]Xtad+wgdmtXWrdmo�]SwqT�hO`Ef�WO]kj_f�`q\��µ`qosT�o�]aV
¿ wqT�f�]a`mt�`ml
VZ]adg]aT�wgdmtZWydm[UhOT�V
K wqT�f�]a`mt�`ml
f�`moUVXT�tZwqT�^&wgdmtXWrdm[UhOT�V
À �¼Á f+dmt�]aT�VXWydgo�f�`gºk`qtZ^UWroUdg]aT�V
Â n�\��eT�tZWrf+dgh ¶ `qoUV�] dmo�]%BÆ�s§á�qÃ
Ã VXRU`�f ´%dmoUpmhrT

¯sWß¯



Ä VZ�µT�f�WO¾Uf�RUT�dg]JtadH]aWr`
Å oU`moEºk^UWO\�T�oUVXWO`qo�dmhµhr`qospqWO]XYU^UWroUdmhµ^sWrVZ]admoUf�T�WOo�d¢f�d+wEWi]kj
Å ^UT°·�T�f°]aWO`qo&dgoUpqhrT
ÆP�¼Ç f�YUtZw�WrhOWroUT�dmt}f�`gºk`qtZ^UWroUdg]aT�V
È Û T�o�]XtX`q��j_¾s¯�f�`ET°¹�f�WrT�o�]
É T�WrpqT�o�wgdmhOYUT
Ê \�dg]atZWi¯�`ml5T�WrpqT�o�wmdghrYUT�V
Ë hrdm\�WOo�dmtLwEWOVXf�`qVXWi]kj
Ì ^UT�oUVXWi]kj
Í V�]atXT�VXV
Î WOo�w�WOVXf�WO^
§ �UVZT�YU^s`�]aWO\�T�hrT�wmT�h
Ï ]XWr\�T�hrT�wmT�h
» w�WrVZf�`qYsV
Ð tZWrpqR�]JR�dmos^�VZWr^UT�VZ]adg]aT
Ñ hOT�lÏ]JR�dmos^�VZWr^UT�VZ]adg]aT
Ò ^UWO\�T�oUVXWO`qo�dmh>«�YUdmo�]aWO]XWrT�V
Ó wgdmhOYUT�VJWro%pqT�oUT�tXdmh<f�YstZw�WrhOWroUT�dmt�l|`qtZ\

 ��õ0ö�úqøgû.8�÷@ö
§ l|tZT�«�YUT�osf�j�f�`qtZtXT�VX�e`qoU^UWOoUp�]X`¢\�`�^UT�\
§ Î Ï \�WroUWO\6YU\
§7��À \�dH¯EWr\6Ys\
§7���<Ï \�T+dmo
Ï oU`mtX\�dmh�f�`m\��e`qoUT�o�]
· ]XYUtX[UYshrT�o�],f�`m\��e`qoUT�o�]

¯�¯



­ tadm^UWrdmh>f�`q\��µ`qosT�o�]
´ tXWrpmR�]}R�dmoU^�VXWO^UT
· ] dmoUpmT�o�]aWrdmh>f�`q\��e`qoUT�o�]
¸ wmdghrYUT�V}l|`qt}]aYUtZ[UYUhOT�o�]J·�`{zJV
À �¼Á	�{Ô f�`q\��µ`moUT�o�]aVJWOo�¯>u¤jqu���^UWrtZT�f�]XWr`qosV
À �¼Á	�{Ô ��dmtZ]XWydmhµ^UWOÎµT�tZT�o�]aWrdg]aWO`qo�zJWO]XR%tXT�VZ�µT�f�],]a`6¯µu jmu��
Õ l|tXT�T�VZ]XtXT+dg\±wgdmhrYUT�V

ô_úqø@ÿµþ	=�
®ö
Ò�Ñ_(�v Ò³hr`�f ´�ÑkoUf�`q\��shrT�]XTC(<`@z³T�tÊºÊv,�U�µT�t,lüdgf�]a`mtXWrVXdg]aWO`qo
¶ c5~ ¶ `m\��UYE] dg]XWr`qo�dgh�c0hOYUWr^%~�j�o�dm\�Wrf�V
~�n#ñ,� ~"T°l|T�oUf�T�n�wgdmhOY�dg]XWr`qo%dmos^&ñJT�VZT+dmtZf R&��pmT�oUf°j
x ¶ ( x�T�`m\�T°]atXWOf ¶ `qoUVZT�t�wmdH]aWr`moV(�d+z
x â x ¶ `moHÓZYUp�dg]XT�x�tXdm^UWrT�o�],©�T�]XRU`�^
©&v âs¶ ( ©�`qoU`m]X`qoUT�v��UV�]atZT+dm\bº ¶ T�o�]XtXT�^ â f RUT�\�T�V,l|`mt ¶ `qoUVXT�tZwgdg]XWr`qoy(�d+zJV
$���Q,Ä $,`qtZ]XR%�}]ahydgo�]XWrf�QÇtXT�dg]kj�Ä"tXp�dmosWrVadH]aWr`mo
�L©&ÒS�m~ �
dmtadghrhrT�h<©�YshO]aWßºÊÒ�hO`Ef ´�Q}z³`gºÊ~"WO\�T�oUVXWO`qo�dmh
� â Ñ �Ç`qYUoU^sV��eT�t â «�Y�dmtZT�ÑkoUf R
��QSQ ��VZT�YU^U`�QSWr\�T"QÇ`qhrT�tadmoUf�T
ñ,�%$ â ñJT�j�oU`mhr^UVJ��wmT�tXdmpqT�^V$�d+w�WrT�t�º â ]a`q´gT�V
ñ�© â ñJ`�`m],©�T�dmo â «�Y�dgtXT
â �*( â `qYUoU^���tXT�VZVXYUtZTÖ(<T�wmT�h
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ò × ��Ø �²ë � Ù

Ú æÅ���®è ì u ��� q èÅæ

â WOoUf�Tb]aRsT��+Í�Ãm��Û V�]aRUTb·�`{zã�URsT�oU`q\�T�oUd�WOo²dgWrtXf�tadglÏ]�zJRsT�T�h�z³T�hOhrV�dmoU^Ìz�T�dm�e`qo�[�d+j�V�R�dmV
Wro�]XtXWrpmYUT�^_\�dmo�j_tXT�VXT�dmtXf RUT�tXV�§LË»Wi]aR_]aRUT�v â �¸lüd{wm`qYUtZWroUpbWOo�]XT�tZo�dmh<VZ]X`qtXT�f�dmtXtZWydmpmT�Wro_f�Yst�º
tXT�o�]�dmoU^�l|Ys]XYUtXT4pqT�oUT�tXdg]aWO`qoUV�`gl�¾UpqR�]aT�t%dgWrtXf�tadglÏ]�uSf+d+w�WO]kj�dmT�tZ`E^sj�o�dg\�WOf�V�R�dgV_tXT�f�T�WiwqT�^
\6YUf R&tXT�f�T�o�]�WOo�]XT�tZT�VZ]�§�QSRsT)o�dg]XYUtXT�`ml5]XRUT)�UtZT�VZVXYUtZT)·�YUf°]aY�dg]XWr`qosV�Wro�d�f�d{w�Wi]kj�z³T�tZT)¾�tZVZ]
Wro�wmT�VZ]XWrp�dH]aT�^4WOo��{Í�ÃqÃ&¡ÁÃq�{¦,¡¤£q¥H¦¨§���[e`qYs]¢�{��jmT+dmtZV�hydg]XT�t�]XRUTbdm^EwqT�o�]�`mlLRUWOpqR'VX�eT�T�^Ìf�`q\bº
�UYs]XT�tZV�VXd{z�]aRUT¢^UT°wqT�hr`q�U\�T�o�]�`ml ¶ `q\��sYs] dg]XWr`qoUdmh5c0hOYUWr^Ì~�j�o�dg\�WOf�V [ ¶ c0~C\°§�QÇ`E^Ud{j4]XRUT
VX`m�URUWrV�]aWOf+dg]XT�^¬f�`m\��UYE] dg]XWr`qo�dgh,\�T�]XRU`�^UV�]aRUdg]_R�d+wqT4[eT�T�o»^UT�wmT�hr`m�µT�^ÕRUd{wmT4T�V�] dm[UhOWrVZRUT�^
¶ c5~�dmV�d¢f�`m\��UhOT�\�T�o�]J]a`�T°¯E�eT�tXWO\�T�o�] dmhÇdmoU^�]aRUT�`qtXT°]aWOf+dmh�dmT�tX`�^sj�o�dm\�Wrf�V�§�QSRsT�z³`qtX´%`ml
]aRsWrV�]aRUT�VXWOV³zJWrhOhUYUVZT ¶ c5~ ]X`�T�oUR�dmosf�T�]XRUT�T¼¯E�UhydmoUdg]aWO`qoUV#`ml�f�d+wEWi]kj¢·�`{z¬�UR�j�VXWrf�V}`q[s]admWrosT�^
l|tX`m\±T°¯E�eT�tZWr\�T�o�] dmh�z³`qtZ´e§

QSRUT��UtX`m[UhrT�\�V�dmVZVX`�f�WydH]aT�^ÈzJWO]XRªf�d+wEWi]aWOT�V¢WroªdmWrtZf�tXdglÏ]¢dmtZ`qVXT%l|tX`q\çdmo7dg�U��dmtZT�o�]�hrdmf ´�`ml
l|`qtZT�VXWOpqR�]�[�j­dmWrtZf�tadHlÏ]�^UT�VZWrpqoUT�tXV�dmoU^Ì]aRsWrV�^U`�T�V�oU`m]�dm�U�eT+dgt�]X`%R�d+wqT�f R�dmoUpqT�^�§ ¶ RUdmtXhOT�V
n��UVZ]XT�WOo�u�dmoÌT°¯E�eT�tZ]�WOo']aRUT6¾UT�hr^Ì`mlLf�dmtXtZWydmpqT)dmoU^ÌtXT�hrT�dmVXTb`mlLV�]a`qtZT�V�Wro']admf�]XWrf+dgh
\�WrhOWO] dgtZj
dmWOtXf�tXdglÏ]+u�tXT�f�T�o�]XhOj%dgVX´mT�^�]XRUT�hrT�dm^UWOoUp)$���Q,Ä¸o�dg]XWr`qosV}RU`{z ]XRUT�j�z�T�tXT��UhydgoUoUWrosp)]a`bf�dmtXt�j
z³T+dm�e`qoUV�`qo²]XRUT�dgWrtXf�tadglÏ]�§�n#dmf R�dgoUVZz³T�tZT�^®]aRUdg]�]XRUT�jÌz³`qYUhO^�^UT�VXWrpmo®dmoU^­]aT�VZ]�]aRUT�dmWrtÊº
f�tXdglÏ]5¾�tZVZ]5]XRUT�ob]XRUWroU´�dm[e`qYs]0VZ]a`mtXTSVXT���dmtXdg]aWO`qo6�UtZ`q[UhrT�\�V�§ â Ysf R�dgo¢dm�U�UtZ`�dmf R6]aRsT�o¢hrT�d{wmT�V
\�dmo�j6�UtZ`q[UhrT�\�V5]XR�dg]³dmtZTS`mlÏ]aT�o�oU`g]³tZT�f�`qpqoUWOVXT�^�YUo�]aWOhs]aRsTJ¾UtXVZ]#·�WOpqR�]�]aT�VZ]+u�zJRUWOf R�[�j6]XR�dg]
]aWO\�T�\�T+dmoUV)VX`qhOYs]aWO`qoUV�]X`&]aRsT_�UtX`q[shrT�\�V)f�dmo�[eT�tXT�VZ]atZWrf°]aT�^>§­QSRsT_f�YUtZtXT�o�]¢v â ^UT�l|T�oUf�T
�e`qhrWOf�WrT�V�dghrVX`�lüd+wq`qYUt�Ò#º���[e`q\6[eT�tZV�VXT�tZw�Wrosp%dmV�d�wgdmoUpmY�dmtX^']X`�]aRsT6\�WOhrWi] dmt�j_T�Îµ`qtZ]�§"QSRUT
ÒLºÊ�)[µ`q\)[µT�t}WrV}tZWr^UWOoUp6d)z�d+wqT�`ml
dmf�f�hydmWO\ãl|`qhrhO`@zJWOoUp)Wi]aV}VZYUf�f�T�VZV�WOo_ð�`qVX`{wq`¢WOo4�{ÍqÍqÍsusdmoU^
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d"�Uhydgo6]a`�tXT�`q�µT�ob]aRUTS�UtZ`E^sYUf�]XWr`qo¢hrWOoUT³]X`�[UYUWrhO^6Ô��"\�`qtXTS`gle]XRUTS[e`q\6[eT�tXV�WOV5`qoUTS�stX`q�e`qVadgh
d+z}dmWi]aWOoUp�d�^UT�f�WrVZWr`qo�Wro%]aRUT)�
T�o�]admpq`qoÈ¡ �mÂg¦¨§SÑ¿]"WOV,]XRUT�tZT�l|`qtZT�VZT�T�o']aR�dg],]aRsT)�UtZ`q[UhrT�\�V,dmVÊº
VX`�f�Wrdg]aT�^%zJWi]aR%f+d+w�WO]XWrT�V�dgtXT�d¢f�YUtZtXT�o�]�dmoU^%l|Ys]XYUtXT�f R�dmhOhrT�oUpqTm§

â `q\�T�`ml0]XRUT��stX`q[UhOT�\�V,dmVXVZ`Ef�Wydg]XT�^%zJWO]aR�dmWOtXf�tXdglÏ]Jf+d+w�WO]XWrT�V�dmtZT�VXRU`{zJo'[�j_]aRsT�\�`{wEWOT�VJWro�º
f�hOYU^UT�^�Wro%]aRsT ¶ ~�dmf�f�`q\���dmo�j�WroUp¢]aRUWOV}]aRUT�VXWOV�u�zJRUWrf R�z}dgV�tZT�hrT�dmVXT�^�[�j ¶ R�dgtXhrT�V�n��UV�]aT�Wro
¡Á�g¥g¦Ð§�QSRsT"¾�hr\1f�`qosf�T�tZoUV,dmWrtZf�tXdglÏ]Zº¿VZ]a`mtXT�V³f�`q\���dg]XWr[UWOhrWi]kj6]aT�VZ]aWOoUp�dmoU^_VZRU`{zJV,f�`qo�wqT�o�]XWr`qoUdmh
z�T�dm�e`qoUV�tZT�hOT+dmVZT,l|tZ`q\ãd�ÒLº���[µ`m\6[µT�t�u�VXWO\�WOhydmt
]a`�]aR�dg]LtZT��UtZT�VXT�o�]aT�^_WOo�c
WrpqYUtZT��q§O�m§�c�tX`q\
]aRUT�¾�hr\ ]aRsT�VZ]X`qtXT_tZT�hrT�dmVXT�WrV�lüdgt�l|tX`m\ÖVZYUf�f�T�VZVZl|YUh,dmoU^®]XRUT�tZT�WrV�VXWOpqoUWO¾Uf+dmo�]6^s`@zJo�z�dmtX^
�UWO]Xf RUWrosp�`ml5]XRUT6V�]a`qtZT�V�u>��dmtZ]XWrf�YUhydmtZhOj�]aRU`qVZT6f�hO`qVXT�VZ]�]a`�]XRUT6f+d+w�WO]kj�tZT+dmt,z}dmhOhÐ§JË»RUT�o�jq`qY
f�`qosVXWr^sT�t�]XR�dg]��g¥�tX`{zJV"`glLÂ�VZ]X`qtXT�V�u�\�dm´�WroUp�d�]a`g] dmhÇ`mlL¥mÔUuµdmtZT)[eT�Wrosp�tXT�hrT+dgVXT�^4Wi]�WOV"dm��º
��dmtZT�o�]�Rs`@zà[sWrp�d��UtZ`q[UhOT�\�f�d{w�Wi]kj&dgT�tX`�^sj�o�dm\�Wrf�VJWrV�§³ÑkoU^UT�T�^'l|`�`m] dmpmT�WroUVZWr^UT�]aRsT�f�d{w�Wi]kj
VXRU`{zJV�ÓZYsVZ]�RU`{zîVX\�dmhrh}]XRUT&f�hrT+dgtadmoUf�T�`gl�T+dmf R7VZ]a`mtXT&WOV�dgoU^�dmhOVX`­pqWOwmT�V�d­l|T�T�h,l|`mt�]XRUT
]aYUtZ[UYUhOT�o�]¢o�dg]XYUtXT_`ml,]aRsT_�UtX`q[shrT�\�§²Ë»RsT�oÈ]aRUT%Ò�`�T�WOoUp ¶ `q\���dmo�j�]X`E`m´²]aRsT�¾�hr\/WO]bWOV
VadmWO^�]aR�dH]}]aRUT��sWrhr`g]aV�z³`qYUhO^_oUT�wmT�tJR�d+wqT�f�`moUVXWO^UT�tZT�^�dmoU`m]XRUT�tS\�WrVZVXWr`mo�R�dm^_]XRUT�j_VZT�T�o�]XRUT
l|`E`g] dmpqTg§0QSRUT�¾�hr\ãf�`qos¾�tZ\�V#]aRUT�Wr\��µ`mtZ] dgoUf�TJ`ml�¾UoU^UWrosp�z�d{j�V�]X`bdmhOhrT�w�Wrdg]aT}]XRUT��UtZ`q[UhOT�\�V
Wro­f+d+w�WO]XWrT�V�§%c�`E`m]admpqTb`ml}VZ]a`mtXT�tXT�hOT+dmVZT�l|tZ`q\9dmo�cÇº �q�m� [ `q�eT�o®f�d{w�Wi]kj4·�`{zäWrV�]kj��UWrf�dmh�]a`
]aRUWOV)]kj��µT_`gl"dmWOtXf�tadglÏ])f+d+w�WO]kj�\)VXRU`{zJV¢VXYsf�f�T�VXV�l|YUhJtXT�hOT+dmVZT_`ml,[UhrYEÎ�[e`q\6[UVbdH]bVXYU�eT�tZVX`qosWrf
VX�eT�T�^UV�§³��`{z³T�wqT�t,zJRsWrhrT�]aRUT�VZ]X`qtXT�tZT�hOT+dmVZT�z�dmVJVXYsf�f�T�VXV�l|YUh
Wi]}z�dmVSl|`qYUoU^_]aRUdg]S]aRUT�dgf�`qYUVÊº
]aWOf�T�o�w�WOtX`qoU\�T�o�]�z}dmV�VX`�VZT�wmT�tXTb�UdmtZ]XV�`ml5]XRUTbdmWOtXf�tadglÏ]�dmhOVX`¢l|T�hrh�`qYE]�]aRsT)[e`q\6[&[Ud{j�zJWO]XR
]aRUT�VZ]X`qtXTÝÜ,��p�dmWOo�]aRsT)VXT°wqT�tXT�hij�]XYUtX[sYUhrT�o�]�o�dg]XYUtXT�`ml5]XRUT�·�`{zàWOV�T°wEWO^UT�o�]�l|tX`q\�]aRsT�¾�hO\�§
Ñ¿]LWrV5]aRsT�tXT°l|`qtXT,oU`m]LVZYU�UtXWOVXWOoUp�]aR�dg]LtZT�VXT�dmtXf RsT�tXV�dmtXTJV�]aWrhOhUVZ]XtXWiwEWOoUp�]a`�l|YUhrhij)YsoU^UT�tZVZ]admoU^�]XRUT
�UtX`m[UhrT�\�dmoU^�^UT°wEWOVXT�\�T�]aRs`E^UVS]X`�VZYU�U�UtZT�VZV�]aRsT��stXT�VZVXYUtZT�`mVXf�WOhrhrdg]aWO`qoUV�WOo�d¢f�d+wEWi]kjq§

QSRUTSz�`mtX´bWrob]XRUWrV5]XRUT�VZWrV�zJWrhOhsWro�wmT�VZ]XWrp�dH]aTS]aRUTS·�`{z7�UR�jEVZWrf�V³`�f�f�YUtXtZWroUp�WrobVZ�µT�f�Wi¾�f,]kj��eT�VL`ml
f+d+w�WO]XWrT�V�§0QSRUT}l|`mYUt0]kj��µT�V#`ml½f+d+w�WO]kj�]aR�dg]5R�d+wqTJ�UtXT°w�Wr`qYUVZhOj�[µT�T�o¢Wr^sT�o�]aWi¾�T�^bf�dmo¢[µT}f RUdmtadmf¼º
]aT�tXWrVZT�^�dmV�`q�eT�o�·�`{z�uE]XtadmoUVZWO]XWr`qo�dghiºk`m�µT�o6·�`{z�uE]atXdmoUVZWO]aWO`qo�dmhßºkf�hr`qVZT�^b·�`{z»dmoU^�f�hr`mVXT�^�·�`{z�§
QSRUT%]kjE�eT�`ml�·�`{z±`Ef�f�YUtZtXWrosp²WOVb^UT��eT�oU^Udmo�]�`qoÈ]aRUT%hOT�oUpm]XR�Ag^UT��s]aR [ (EAm~C\6tXdg]aWO`4`ml�]XRUT
f+d+w�WO]kjm§�QSRUT�]aT�tX\�WroU`mhr`qpmjyÞàß�á�â�ãlä�dmoU^�á{åMãàæ)·�`{z»¾�tXV�]Sdm�U�eT+dgtXV�WOo�]XRUT"��dm�eT�t³[�j ¶ RUdmtZz�dg]
T�]}dmh5¡ �E��¦¨§5Ñko�]aYsWO]aWO`qo�VZYUpqpqT�VZ]}]XR�dg]³]aRUT�]XT�tZ\�V³\�d+j�[µT�[µT°]X]XT�t�VZYUWO]XT�^�Wil<VZz�dm�U�eT�^�dmtZ`qYUoU^>§
¶ R�dmt�z}dg]�`mÎ>T�tXV�os`®T°¯E�Uhrdmo�dg]XWr`qoÉl|`qt�]XRUT&f RU`mWrf�T&`ml�]aT�tX\�V�VX`²]aRUT'tZT+dmVZ`qo�l|`qt�]aRUT�\ WOV
`q�eT�o²]X`&f�`qoHÓZT�f°]aYUtZTm§_QSRUT�tXT�\�d+jÌ[eT�d�f�`qoUosT�f�]XWr`qo­]a`�]aRUT�T�oUpmWroUT�T�tXWOoUp�f+dmVZT�`ml}d�RUT�dg]
T�oUpmWroUT}zJWi]aR�d�f�hr`mVXT�^�f�j�f�hrTm§5c½`mt0]aRUWOV5]aRUTSz³`qtX´�WOoUp�VXYU[UV�] dmosf�T,WrV�f�`mo�]XWro�YU`qYsVXhOj6f�WrtZf�YUhrdg]aT�^
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c
WrpqYUtZTb�q§i�Rv#ÒLº��6[e`q\6[eT�tStZT�hrT�dmVXWOoUpbVZ]X`qtXT�V

dmoU^�^U`�T�V,oU`m],oUT�T�^&tZT��UhOT�oUWOVXRUT�^�º³d¢VXWi]aY�dg]XWr`qo_]XR�dg],WrVJVXWO\�WOhydmt#]a`¢zJR�dg]�R�dm�s�µT�oUV,l|`mtJ]XRUT
VXT���dmtXdg]aWO`qo%dmoU^_tZT�f�`m\��UtZT�VZVXWr`mo%z�dm´gT�VSlüdm\�WrhrWrdmt5]a`bf�hr`qVZT�^_·�`{z�§#QSRUT�VXT���dmtXdg]aWO`qo%dmoU^_tZT°º
f�`m\��UtZT�VZVXWr`mo�tZT�pqWO`qoUV,dmtXT�f�hr`qVZT�^�u�zJRUWOhrT"l|`qtS]aRsT�VZ\�dmhOhrT�t/(EAm~ tXdg]aWO`qVS\�dmVXV�dm^U^UWi]aWO`qo%dmoU^
T°¯E�UYshrVXWO`qo%`Ef�f�YUt0ÓZYUV�]aWilÏjEWOoUp6]aRsT�`q�eT�o_·�`{z ]aT�tZ\�WOoU`qhO`qpmjq§

Ä"�µT�oÉ·U`@z±pqT�osT�tadghrhOj�`Ef�f�YUtZVbzJRUT�oÉ]aRUT%f+d+w�WO]kjÈWOVb^UT�T�� [ (�Ag~Öç�¥�\¼uLdmVbl|`qYUoU^ÉWroÈ[e`q\6[
[�d+j�VL]kj��UWOf+dmh�`gl>]aRsT�cÇºa�q�q�q§
c�`qt5]aRsWrV#f+dmVZT,]XRUTJ·�`{z¬T�VZVXT�o�]XWydmhOhOj6[stXWr^spqT�V�]aRsT�f�d{w�Wi]kjbzJWO]aR�d
VXRsT+dmtShrd{jmT�t}l|`qtZ\�WOoUp6`{wqT�tS]aRUT�f�d{w�Wi]kjq§L~"T�VZ�UWO]XT"]aRUT"·�`{zÀ[µT�WroUpbRUWOpqRUhij�f�`q\��UhrT¼¯%d6oUT�dmtXhij
YUoUWil|`qtX\óhr`qospqWO]XYU^UWroUdmh
V�] dg]XWrfb�UtZT�VZVXYUtZT�^UWOVZ]XtXWr[sYs]aWO`qo4WrV��UtZ`E^sYUf�T�^�dmos^²pq`�`�^4VZ]a`mtXT¢VXT���dHº
tadH]aWr`mo4WrV"pqT�oUT�tXdmhrhij&os`m]�^UWO¹�f�YUhO]�]X`%dmf RUWrT°wqTg§��,`{z�T°wqT�t�]aRsT��stX`q[UhOT�\îzJWO]XR­`m�µT�o­f�d+wEWi]kj
·�`{z»f�`moUf�T�tXoUV�]XRUT�dmf�`qYsVZ]aWOf�T�o�w�WOtX`qoU\�T�o�]�§�ñ,T�VX`qoUdmo�]�]a`moUT�V³`Ef�f�YUt³Wro�]XRUT,f+d+w�WO]kj�dmoU^�]XRUT
�UtZT�VXVZYUtXT�·UYUf�]XY�dg]aWO`qoUV6WOo�]aRsT�f+d+w�WO]kj²f+dmo�f�dmYUVZT%dmf�`qYsVZ]aWOf�hOT�wqT�hrV6[eT�]kz³T�T�o»�{£q�'dmos^¬�{¥q�
^U[�§³QSRUT�VZT)hOT�wqT�hrV�ueVZWr\�Wrhrdmt³]X`�d�ÓZT�]�T�oUpmWroUT�T°¯ER�dgYUVZ]"dg]��m�¢l|T�T�]�`qt,d�[e`�`qVZ]XT�tJtX`�f ´mT°]+uef+dmo
f+dgYUVXT,T+dmtZhOj)VZ]atZYUf�]XYUtadghUlüdmWrhOYUtXTSdgoU^�^Udm\�dgpqT}]a`�VZ]X`qtXT,d+w�Wr`qosWrf�V�§#Ä"�µT�o�f�d+wEWi]kj6·�`{z�zJWOhrhs[eT
Wro�wmT�VZ]XWrp�dH]aT�^�Wrobf RUdm�s]aT�t�Â"zJRUWOhrTSf R�dg�s]aT�tLÔ�WOo�wmT�V�]aWrpqdg]aT�V#]XRUTJT�ÎµT�f°]�`ml>d�tXT�dmt5z}dghrh�VXhO`q�UWOoUp
dmV�d�^UT°w�Wrf�T¢]a`&dmhrhOT�w�WydH]aT6]aRsT�dmf�`qYUV�]aWrf�T�o�w�WrtZ`qoU\�T�o�]+§_QSRsT�VZT�f�`moU^®]kj��µT�`mlSf�d{w�Wi]kj4·�`{z
WrV}l|`mtSVXR�dmhOhr`{z f+d+w�WO]aWOT�V,dmoU^�WrV}]XT�tZ\�T�^�f�hr`qVZT�^�f+d+w�WO]kj�·�`{z�§LQSRUWrVJf�d{w�Wi]kj%f�`qos¾UpqYUtadH]aWr`mo�WOV
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]kj��UWrf�dmh5`mlL]aRUT¢[e`q\6[Ì[�d+j�V�`gl}d%Ò��¢[e`q\6[eT�t�§ ¶ hr`qVZT�^­f+d+w�WO]kj'·�`{zÆpqT�oUT�tadmhOhOj&`Ef�f�YUtZV�l|`mt
(EAm~Öè��+Âs§5Ñko�f�hr`mVXT�^�f+d+w�WO]kj�·�`{z�u�]aRUT"·�`{zÀVXT��Udmtadg]XT�V�dg]S]aRsT"l|`qtZz�dmtX^%lüdmf�T�`ml
]XRUT�f+d+w�WO]kjmu
tXT�dg]X]admf RUT�V}dg]}VZ`q\�T��µ`mWro�]SdmhO`qoUp�]aRUT�f+d+w�WO]kj�·�`E`mt�uEdmoU^_VXT���dmtXdg]aT�VSdmp�dmWOo�[eT�l|`qtZT�tZT+dmf RUWOoUp
]aRUT�tXT�dmt�f�d+wEWi]kj�[UYUhr´�RUT�dm^�§�c�`qt�VZR�dmhOhr`{zCf�d{w�Wi]aWrT�V�zJRUT�tXT�]aRUT�·�`{zàWrV,`ml�]aRUT�f�hO`qVXT�^&]kj��µTgu
dmf�`mYUVZ]XWrf�]X`qoUT�VLdmtZTSoU`m]��stXT�VZT�o�]F��RU`{z³T�wqT�t�u�]aRUT}·�`{zª�UtX`�^UYUf�T�VLdmo�dm^swmT�tZVXTJVZ]adg]aWOf}�UtXT�VXVZYUtXT
pqtadg^UWrT�o�]#]XR�dg]Lf+dmo�f+dmYsVXTJ]aRUT,VXT���dmtadH]aWrosp�V�]a`qtZT,]X`�T¼¯s�eT�tZWrT�oUf�T�hydmtZpqTSoU`qVZT°ºkWOo�]a`gºÐ]aRUT¼ºkf+d+w�WO]kj
�UWO]Xf RUWrospb\�`q\�T�o�]XV�§ ¶ hr`mVXT�^%f�d{w�Wi]kj�·�`{zÀzJWOhrhe[µT�WOo�wqT�V�]aWOp�dg]aT�^%Wro_f R�dm�E]aT�tZV"Ã6dgoU^�£s§�QSRUT
]aRUWOtX^&dmoU^�l|`mYUtZ]XR'\�T�dmo&f�d+wEWi]kj%·�`{z¸]kjE�eT�V�`Ef�f�YUt,l|`qt�f�d+wEWi]aWOT�VJzJWO]aR�wgdmhrYUT�V�`ml:(�Ag~ ]aRUdg]
lüdmhrhJ[eT�]kz³T�T�oÕf�hr`qVZT�^¬f�d{w�Wi]kjª·�`{zódmoU^7`q�µT�o¬f+d+w�WO]kjÈ·�`{zódmoU^»dmtZT&VZhrWrpmR�]�wgdmtXWrdg]aWO`qoUV�`ml
]aRUT�VXT'^sT�¾�oUT�^�·�`{zJV�§ÕQSRUT�tZT'WrV¢wqT�tZjªhrWi]X]ahOT_YUoU^UT�tXV�] dmoU^sWroUp�`ml�]aRUT�]atadgoUVXWi]aWr`mo�dmh}f�d{w�Wi]kj
·�`{zJV,zJRsWrf R�dmtXT�f�`qoUVXWO^UT�tZT�^�Wro ¶ R�dm�s]XT�tZV�Ã¢dmoU^�£s§

¶ d+wEWi]kjªdmT�tZ`�dmf�`mYUVZ]XWrf�V�dmoU^7]XRUT'dgVXVX`�f�Wrdg]aT�^��UtZ`q[UhrT�\�V�R�d+wqT&[µT�T�o¬Wro�wmT�VZ]XWrp�dH]aT�^7T°¯E�µT�tXWßº
\�T�o�] dmhOhOj�VXWrosf�T¢�{Í�ÃqÃ_¡ Ãq�H¦#¡ £q¥H¦<jqT�]J]XRUT�tZT�dgtXT�\�dgo�j�«�YUT�V�]aWr`moUV�V�]aWOhrh>Yso�dmoUV�z�T�tXT�^>§�ÑkoU^UT�T�^
`qoUT_`mlS]XRUT_\�`qVZ]btZT�oU`{zJoUT�^ªtZT�VZT+dmtZf RUT�tZV�WOo�]aRUT�¾UT�hr^>u³�±��T�hOhrT�t�u�tXT�f�T�o�]XhOj��UYU[UhOWrVXRsT�^Èd
��dm�eT�t)¡¤Ô��H¦Ç^UT�]admWrhOWroUpbT¼¯s�eT�tZWr\�T�o�] dghÇtZT�VZYUhO]XV�VXWO\�WOhydmtL]a`�]aRU`qVZT)RUT�¾�tZVZ]"�sYU[UhrWOVXRUT�^&WOo²�{ÍR'qÃ
¡¤Ôs��¦Ðusdmhr[eT�Wi]�YsVXWrosp¢d)^UWOÎµT�tZT�o�]ST¼¯s�eT�tZWr\�T�o�] dghµ]aT�f RUoUWO«�YsTm§LQSRUT�tZT�dmtXT"V�]aWOhrh½\�dgo�j�«�YUT�V�]aWO`qoUV
tXT�hydg]XWroUp�]X`�zJRUdg]�WrV"]XRUT¢^UtXWiwEWOoUp_\�T�f R�dmosWrVX\Å`ml�f�d+wEWi]kj'·�`{zJV�§¢ÑkoÌ]aRUWOV�tXT�VX�eT�f�]�WO]"WrV�dmtÊº
pqY�dm[shrT#]aR�dg]
]aRUT�YUoU^UT�tXVZ]admoU^UWOoUp"`ml½f�d+wEWi]kj�·U`@zÉ\�T�f R�dgoUWrVZ\�V
WrVÇoU`�l|YUt�]aRUT�t5`qo)]XR�dmo6Wi]
z�dmV
Ô���jmT+dmtZV�dmpq`U§"�0dmt�]"`ml�]XRUT6�UtZ`q[UhrT�\îWrV"dH]X]atZWr[UYE] dm[UhOT�]X`�]aRsT)lüdmf�]�]aR�dH]"T°¯E�eT�tZWr\�T�o�]aV"f�dmo
[µTbhOWr\�WO]XT�^�zJWi]aR4tZT�p�dmtZ^UV"]a`_zJR�dH]�]aRUT°j'f+dgo²tZT�wqT�dmh#dm[e`qYs]�f�d+wEWi]kj&·�`{zS¾�T�hr^UV�u�T�VX�eT�f�WydmhOhOj
dg]�VXYU�eT�tZVX`qoUWOf)VZ�µT�T�^UV�§���os`m]aRUT�t�VZWrpqoUWi¾�f+dgo�],lüdmf°]a`qt,f�`qo�]XtXWr[sYs]aWOoUp�]X`�]aRsWrV,hydmf ´%`ml�YsoU^UT�tÊº
VZ]admoU^UWOoUp)WOV³]aRsT"dm�U�stX`�dmf R_\�dmo�j�tXT�VXT+dgtXf RUT�tXVJdm�U�eT+dgt³]a`)R�d+wqT�]adm´mT�o�zJRUT�o_WOo�wmT�V�]aWrpqdg]aWOoUp
f+d+w�WO]kj%·�`{zJV�§�QSRUT)\�dmWro��UtXdmf�]XWrf+dgh
�UtZ`q[UhOT�\�`ml#WOo�]XT�tZT�VZ]�WrVJ]aRUT�VXT°wqT�tZT¢dmf�`mYUVZ]XWrf�V�T°¯E�µT�tXWßº
T�oUf�T�^4WOo�]aRsT6f+d+w�WO]kjm§�©�YUf R4`gl�]aRUT��UtXT°wEWO`qYUV�tXT�VZT+dmtZf RÌ^U`Ef�YU\�T�o�]aT�^4Wro�]XRUT)hOWO]XT�tadH]aYUtZT�WOV
Wro�]aT�o�]}`qo�VZ`qhOw�WOoUp�]XRUT"�UtZ`q[UhrT�\ätadg]XRUT�tL]aR�dmo�YUoU^UT�tXVZ]admoU^UWOoUpbT°¯sdmf°]ahij�zJRUdg]Sf+dgYUVXT�VSWO]+§ â `
zJRUWrhOT6]aRUT¢T¼¯s�eT�tZWr\�T�o�] dgh5z�`qtZ´4tXT�dmf RUT�^�d_�Uhydg]XT+dmY4zJWi]aR­tXT�pqdmtX^UV�]X`�YsoU^UT�tZVZ]admoU^UWOoUp�]XRUT
�UtX`m[UhrT�\�uU\�T�]XRU`�^UV�`gl5VXYs�U�UtXT�VXVZWroUp�]XRUT�·�`{zàdmoU^�]aRUT�^UT°wqT�hO`q�U\�T�o�]�`ml5WOoUpqT�osWr`qYUVJ��dghrhrWrdHº
]aWiwqT�^UT�w�Wrf�T�V�z³T�o�]�Wro�]a`�`@wmT�tZ^UtXWiwqTm§�v�os^UT�oUWrdm[Uhij_]aRUT�tXT)RUdmV�[eT�T�o'VXYsf�f�T�VXV�WOo&VXYs�U�UtXT�VXVZWroUp
f+d+w�WO]kj¢]a`moUT�V³[UYs]}\)YUf R�`ml<]XRUWrVLWrV³dg]X]XtXWO[UYs] dg[UhrTS]a`�]aRUT�VXRUT�T�t�wm`qhrYs\�T,`ml�dm^�ºkRU`�f�\�T�]XRU`�^UV
]aR�dH]JR�d+wqT�[µT�T�o�Wro�wqT�VZ]aWOp�dg]XT�^�§
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QSRUWOV)z�`mtX´�zJWOhrhLYUVXT ¶ c5~�]X`4T�oUR�dgoUf�T%YUoU^sT�tXV�] dmos^UWroUp4`gl,]XRUT_�UR�j�VXWOf+dmh}�sRUT�oU`m\�T�o�d4Wro
f+d+w�WO]kj4·U`@zJV�§�Ë»WO]XR­]XRUT�Wrosl|`qtZ\�dH]aWr`mo'`q[s]admWroUT�^­l|tZ`q\Å]XRUT�VZWr\6Yshydg]XWr`qoUV�l|`qt�`q�µT�o²f�d+wEWi]kj
·�`{zÆ]XRUT¢VXYU�s�UtXT�VXVXWO`qo�`gl³f�d+wEWi]kjÌ�UtXT�VXVZYUtXT�`qVXf�WrhOhydg]XWr`qoUV�dmoU^Ì]aRsT�T°Î>T�f�]XWOwqT�oUT�VZV)`ml³VXhO`q�UWOoUp
`ml�tXT+dgt�f�d+wEWi]kj�z}dghrhrVbf�dmoÉ[µT�T�wgdmhOY�dg]aT�^ª\�`qtZT_\�T°]aRU`�^UWrf�dmhrhijq§�ÑkoU^sYUVZ]XtZjÉWrVbf�`qo�]aWro�Y�dghrhOj
T�\)[Utadmf�WroUp6]XRUT�Wr^UT�db`ml ¶ c0~ [eT�WOoUpb`ml
YUVXT�Wro_]XRUT�^UT�VZWrpqo%�UtZ`Ef�T�VXVS]XR�YsV�`mÎµT�tZWroUp¢dgoU`m]aRsT�t
d+wqT�o�YsT�]a`_]XRUT¢\�T°]aRU`�^UV�`ml³T°¯E�eT�tXWO\�T�o�])dgoU^²�sYUtXTb]aRsT�`qt�jq§�Ä"oUT¢T+dmtZhOj'VZYUf�f�T�VZV�z�dmV�]XRUT
T°¯E�eT�tZWr\�T�o�] dmh@$,� â �ódmWOtXf�tXdglÏ]¢f+dghrhrT�^É��WÏ©���Q [ �,WrpqRshOjÈ©�dmoU`�T�Ysw�tadg[UhrT���WOtXf�tXdglÏ]¢QÇT�f REº
oU`qhO`qpmj�\°uIä�ã{âàéëêxæIãlä)ì_áÖì_ã{âàìWÞ{áGæIÞ{ãíå	ì�âîá_ï�ð�éëêGð]ñLòxæIá�ãàó�ô�õlò�ö�é�ß÷é�ì�ø�ïFáGõ�ì�ðMã�æIãúùRìEê�ãàæIãàõúòxì�é�áGæ!á_ï
û éëêGð�ìoå	ßëòxæIã{â�üzý7é�æ	ä7ìHó�æMæIãàßoìíã{âàì�âJá_ï�å	õ¼ãàß÷é�ñ)é�æ	òxõ>ø7ä�ã{âàéëêxæ9ïFáGõîþ�é�ÿ����|â{ðMá���ãlä]é�ì���áGó0ßëä
ð�òxôxã�ó�æ	ò�Þ{Þ{ãíå	ì�ò�ö�ß�ãCäxõúò�êJòxìoâíåMã{ãläGâ�æIãlòxõ�ì.ðMã%âíåMã{ãlä]á_ï�â�áGó�æ	ä��*é ï�ö�ó0é�ß÷ì*ì�ð�òxì�� òxø)ì�ðMãWå	ßëòxæIã��áGó�ßëä4öàã/ó�æ	ò�ö�ß�ã�ì_áWå	õ¼áGô�é�ä�ã/òxæMø�ó<â�ã.ï>ó�ßMä�òxì�ò�ü	��ðMã�Þ{á�âàìoá_ïWõ¼ãlä�ã{âàéëêxæMé�æ�ê�é�ì�é�æ�ï>ó�õ>ì.ðMãàõ
�:é�æ	ä
ì�ó0æMæIãàß�ìíã{âàì.â���áGó�ßëä9ð�òxôxã4öàã{ãàæ!òxõ¼áGó�æ	ä���
�������������òxæ	ä���áGó�ßëäLð�òxôxãCó0æ	ò�Þ{Þ{ãíå	ì�ò�ö�ß÷øjä�ãàßëòxø<ãlä
ì�ðMã/å	õ{á��Fã{Þàì�ü
�àæ�âàìíãlò�ä��:ì�ðMã��:é�æ�ê�� òGâCõ¼ãlä�ã{âàéëêxæIãläJö�øjò7Þ{áGñ%å	ó�ì_ãàõîòxì�òyÞ{á�âàì@á_ï������������xüÏ¡ �{Í{¦
Ò�`�T�WOoUp�dmhOVX`�YUVZT�^ ¶ c5~¬VXYU[UV�] dmo�]XWydmhOhOj�Wrob^UT�VXWOpqoUWrosp"]aRUT�'R'x'E§
QSRsWrV�WrV0oU`m]�]a`�VZYUpqpqT�VZ]�]XR�dg]
¶ c5~�WOV�WOoslüdmhrhOWr[UhOT�dmV�f�`qoUVZWr^UT�tadg]XWr`qo�\6YUV�]�[µT�pqWOwmT�o&]X`�^UWOVXf�tZT�]XWrVadH]aWr`mo&T�tZtX`qt�ue]XYUtX[sYUhrT�oUf�T
\�`E^UT�hrV�u�f�`mo�wmT�tZpqT�oUf�TÌdmoU^�hOWroUT�dmtXWOVadg]XWr`qo�T�tXtZ`qtXV�§ �,`{z�T°wqT�t%dgV�hO`qoUp²dmV�jm`qY¬dmtZT&d+z�dmtXT
`ml}]XRUT�hOWr\�WO]adg]aWO`qoUV�WOo²]XRUT�o�YU\�T�tZWrf+dgh#]XT�f RUosWr«�YUT�V�u�T�wmT�oÈWOl³jq`qY®f�dmo®oU`g]6«�Y�dmo�]aWilÏj4]aRUT�\
Wro²d��UdmtZ]XWrf�Yshydmt�VX`mhrYs]XWr`qo�u<]XRUT�tZT�VXYshO]aV�f+dgo®VZ]XWrhrh0[µT�Wro�]aT�tX�UtZT�]aT�^®VXYsf�f�T�VXV�l|YUhrhijq§ â Wr\�WrhrdmtXhij
\�dmo�j4T°¯E�eT�tXWO\�T�o�]aV�`ml}tZT+dmh�hOWOl|T6T�oUpqWOoUT�T�tXWrosp��stX`q[UhOT�\�V�dmtXT¢\�dm^UTbzJWO]XR­dmVXVZYU\��E]aWr`moUV�Wro
]aRsT�\îWÐ§ Tm§JoU`m]�ñJT�j�oU`qhO^UV�o�YU\6[eT�t,\�dg]af RUT�^�uµzJtZ`qoUp�·�`{zà[µ`qYsoU^�dmt�j�f�`qoU^UWi]aWO`qoUV�§SQSRsWrV�WOV
`mlÏ]XT�o­tXT�«�YUWOtXT�^�dmV�Wi]�WrV�oU`m]��e`qVZVXWr[shrT6]a`�tXYso­]XRUT¢f�`qtZtXT�f°]�T°¯E�µT�tXWO\�T�o�]�zJWi]aRUWOo²d_tZT+dmVZ`qoEº
dm[UhOTJ[UYU^UpqT°]>AH]XWr\�T�VZf+dmhOTm§0QSRsT�tXT°l|`qtXTguEhOWr´gT ¶ c0~6u�f+dmtZT,RUdmVL]X`�[eTJT°¯ET�tZf�WOVXT�^�Wro�Wro�]aT�tX�UtZT�]aWOoUp
]aRsT&tXT�VXYUhi]aV�dmoU^7^stad+zJWroUp�f�`qoUf�hrYUVZWr`qosV�§ x�T�oUT�tXdmhrhij�VXYs[UVXf�dmhrT'T¼¯E�µT�tXWr\�T�o�]XV�R�d+wqT�]a`�[eT
wgdmhrWO^�dg]XT�^�Wro�]XRUT%tXT+dgh}^UT�w�WOf�T%zJRUWrf RÉ\�d+j�oU`m]�[µT_�e`qVZVXWr[shrT_YUo�]aWOh}]aRUT_¾�tZVZ]��UtZ`E^UYsf�]aWO`qo
YUoUWi]}WOV}Wro��shydmf�Tm§5Ñko_]aRsT�VXT�f�dmVXT�VJdmoU^_\�`qtXT�VX�eT�f�WO¾�f�dmhrhij�f�d+wEWi]kj_dmT�tX`�^sj�o�dm\�Wrf�V�u ¶ c5~¸f+dmo
�UtZ`@w�WO^UT�d�f�`q�UhrT�\�T�o�] dmt�j­d{wmT�o�YUT�`ml}WOo�wmT�V�]aWrpqdg]aWO`qo�§ ¶ d+wEWi]kj4]aT�VZ]aV�dmtZT��stX`qRUWO[UWO]XWOwmT�hOj&T°¯�º
�eT�oUVZWOwqTg§"Ä"oUT�\�T�]aRs`E^�`ml#dmWOtXf�tXdglÏ]Zº¿VZ]X`qtXT�V,f�`q\���dg]aWO[UWrhOWO]kj�]aT�VZ]aWOoUp�WOVJ^UtX`q�&\�`�^UT�h�]XT�V�]aWrospU§
��o%c�º �q�q��\�`�^UT�hezJWrhOhµ[eT�f�`qosVZ]atZYUf�]XT�^%l|`qt}d)zJWOoU^_]aYUosoUT�h<dgoU^�]a`b^UtZ`q��d6VZ]X`qtXT"l|tZ`q\1]XRUT
[e`q\6[6[�d+j�]aRUTSRUT�d+w�j6VXf+dghrWrosp�hyd+zJV#dmtZT}YUVZT�^b]a`�[UYsWrhr^�]aRUT}\�`�^UT�hE`ml�]aRUTSV�]a`qtZTm§5QSRsWrV5`mlÏ]XT�o
\�T+dmoUVJ]aRUdg],T°¯E�µT�oUVXWiwqT6\�dg]XT�tXWrdmhrV�usVZYUf R4dmV,pq`qhO^�u½dmtXT�tXT�«�YUWrtZT�^�l|`mtJ]XRUT�\�`�^UT�h¨§³��hrVZ`�Wil5d� �{�m�suá�m�q�"T°¯E�eT�tXWO\�T�o�] dmhU]XT�VZ]LWOVLf�`qoU^UYsf�]aT�^�dmos^�d"l|T�z7z�T�T�´�V�hrdg]aT�t5jq`qY�^UT�]XT�f°]�VZ`q\�T°]aRUWOoUp
YUoUT¼¯E�µT�f�]aT�^%Wro¢]aRUT�^�dg] d�`qt³]XR�dg]Ljq`qY�oUT�T�^UT�^_\�`qtXT,WrosVZ]atZYU\�T�o�] dg]XWr`qo�WO]³WrVL`mlÏ]XT�o�^sWO¹�f�YUhi]
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]a`6tZT°º¿tXYUo�]XRUT�]XT�VZ]}�UtX`qpmtadm\�\�Tg§0QSRUT"dm^swgdmo�] dmpmT�zJWO]XR ¶ c5~CWrVL]aR�dH]�]aRsT�VX`mhrYs]XWr`qo�f+dmo_[eT
Wro�wqT�VZ]XWrp�dg]XT�^�zJRUT�oUT°wqT�t�dmoU^%zJRUT�tZT�wmT�t"WOo�]XRUT�VZ��dmf�T�]XR�dg]�WrVJ`ml5WOo�]aT�tZT�V�]+§S�,`@z³T�wmT�t,]aRUT�tXT
VZ]XWrhrh0T°¯EWrV�]aV�]XRUT��UtX`q[shrT�\Å`ml�wgdmhOWr^�dg]XWroUp�]XRUT ¶ c5~�^�dH] ds§�QSRsT��UtZWr\�dmtZj&Wr\��µT°]aYUV�`ml³]aRUWOV
]aRUT�VXWOVbWrV)]X`4VXRU`{z±]XR�dg]bT¼¯E�µT�tXWr\�T�o�]XV¢dmoU^ ¶ c5~�f+dmoÈ[eT_YUVXT�^ªWOo�] dgoU^UT�\/]a`4T�hOYUf�WO^�dg]XT
zJR�dg]³WrV#´�oU`{zJo_dm[e`qYs]Lf+d+w�WO]kjb·U`@zJV�§�QSRUT�dmWr\�WOV�]a`�YUVXT ¶ c5~ WOo�dgtXT+dgVL]XR�dg]³T°¯E�µT�tXWO\�T�o�]XV
R�d+wqT&jmT�]�]X`�dm^U^stXT�VZV_dmoU^ª]aR�YUV��UtZ`{wEWO^UT�l|YstZ]aRsT�t�WOosl|`qtZ\�dg]XWr`qoÈf�`qoUf�T�tXoUWOoUp®f�d{w�Wi]kjÉ·U`@z
�URUT�oU`q\�T�o�ds§ ¶ `qoUVXWO^UT�tXdg]aWO`qoÌ`ml#]aRUT¢WOosl|`qtX\�dg]XWr`qo��UtXT°wEWO`qYUVZhOj'´�oU`{zJoÌzJWrhOh
]aRsT�o­[µTbYUVZT�^
zJWO]XR�]aRUT ¶ c0~�Wrosl|`qtZ\�dH]aWr`mo­WOoÈdmo�dg]Z]aT�\��s]�]a`4T�oUR�dmoUf�T�zJR�dg]bWOV)´�oU`{zJoªdm[µ`mYs]6`q�eT�o>u
]atXdmoUVXWi]aWO`qo�dmh>dmoU^%f�hO`qVXT�^�f�d{w�Wi]kj�·�`{zJVJº³dgoU^�zJRsWrf R�WrVJdb\�dgWro_`q[�ÓZT�f�]XWOwqT�`mlÇ]aRUWOV}]aRUT�VXWOV�§

Ñko�f R�dg�s]aT�t}�"zJWroU^¢]aYsoUoUT�he^�dg]ad�zJWOhrhU[eTJYUVXT�^�]a`�wgdmhrWO^�dg]XT}]aRUT ¶ c5~ÕtXT�VZYUhO]XV�§�QSRUT,tXT�dmhrWOVX\
`ml�]XRUT�tXT�VZYUhO]XV)WOV�WO\��e`qt�] dmo�]�dmoU^­]aRUT�VXWO\6YUhrdg]aWO`qo4WrV�VXYs[UVZ]admo�]aWydghrhOj&wmdghrWr^Udg]aT�^�§�QSRUT�l|tXT¼º
«�YUT�oUf�WrT�V�dmos^�dm\��UhOWO]aYs^UT�V5`glµ]XRUTJ^UWrVZf�tXT°]aTS]a`moUT�V³dmoU^ â `qYsoU^���tZT�VXVZYUtXT%(<T�wqT�hrV [ â �*(<V{\�dmtZT
f�`qosVXWr^sT�tXT�^�§%~"WrtZT�f°]�f�`q\���dmtXWOVX`qosV�`gl}�UtZT�VXVZYUtXT�RUWrV�]a`qt�j4]atXdmf�T�V)WroÌ]aRsT�f�d{w�Wi]kj­dmtXT�VXRU`{zJo
l|`qt�]XRUT_T°¯E�eT�tZWr\�T�o�] dmh�dmoU^ ¶ c5~�^�dH] ds§D&#T�tXWO¾Uf+dg]XWr`qo®`gl,]XRUT�\�T�]XRU`E^�WOV)^UWOVXf�YUVXVZT�^ªdmoU^
WrVZVXYUT�V}`ml�]XYUtX[UYshrT�osf�T�\�`�^UT�hOhrWrosp�dmoU^�^UWOVXf�tXT�]XWrVXdg]aWO`qo [ pqtXWO^�WOoUf�hOYU^UT�^�T�tXtZ`qt{\#dmVLz�T�hrhµdmV³]XRUT
dm�U�UtZ`�dmf R�]X`)VZ`qhOw�Wrosp�]XRUT"ñJT�j�oU`qhO^UVL��wqT�tadmpmT�^7$�d+w�WrT�t â ]a`q´gT�V}T�«�YUdg]aWO`qoUV}dgtXT,f�`qoUVZWr^UT�tXT�^�§

ÑkoÈf R�dm�s]XT�t�Â ¶ c5~�WrVbYUVZT�^�]a`ÌT�oUR�dmoUf�T_]aRUT_YUos^UT�tZVZ] dgoU^UWrosp­`gl�f�d+wEWi]kj®·�`{zJV¢`q[s]admWroUT�^
l|tX`q\9zJWros^®]aYUoUosT�hSdmoUdmhOj�VXWOV�§4��tZT�w�WrT°z±`gl,]XRUT�¾�os^UWroUpmV)l|tX`q\9]aRsT_\�dmWOo�T¼¯s�eT�tZWr\�T�o�] dgh
z�`mtX´�V�WOV��UtZT�VZT�o�]aT�^�§�QSRUT�·�`{zà�URUT�oU`q\�T�o�d�Wro%]aRUT�f+d+w�WO]kj�dmtXT�^UT�VXf�tZWr[eT�^&l|`mt"©&dgf R4�s§Á¥�Ã
·�`{z�`{wqT�t�dgoª`q�eT�oÉf+d+w�WO]kjm§ªQSRsT�^UT°] dmWOhrT�^È·U`@zS¾UT�hr^ÉWrV¢VZRU`{zJoª]a`Ì[eT%f R�dmtadgf�]aT�tXWOVXT�^ª[�j
d²VZT�tXWOT�V�`ml"wq`mtZ]aWOf�T�V�f�`qo�wmT�f�]XWroUp�^U`{zJoUVZ]XtXT+dg\ zJRUWOhrT��UtXT�VXVZYUtXT'z�d+wqT�V�T�\�dmo�dg]XWroUpÌl|tX`q\
]aRUT_]XtadmWOhrWrosp&T�^spqT��stX`q��dgp�dg]aT_Ys�UVZ]XtXT+dg\�§�QSRUT�T�ÎµT�f°]�`ml�©&dgf Rªo�YU\6[eT�t¢WOVbf�`qoUVZWr^UT�tXT�^�§
QSRUT ¶ c5~îVXWO\6YUhydH]aWr`moUV)dgtXT_YUVZT�^�]a`ÌT�hOYUf�WO^�dg]XT�]aRUT_T�dmtXhOWrT�t)T°¯E�Uhrdmo�dg]XWr`qosV6^UT�tZWOwmT�^�l|tX`q\
T°¯E�eT�tXWO\�T�o�] dmhJVZ]XYU^UWOT�V�§7��o7YsoU^UT�tZVZ]admoU^UWOoUp®`ml�]aRUT%·�`{z�l|T+dg]XYUtXT�V�[�j ¶ c5~ódmhrhO`@zJVb]XRUT
VXYU�s�UtXT�VXVXWO`qo�`gl}f+d+w�WO]kj4]X`qoUT�V�]X`�[eT�WOo�wqT�V�]aWOp�dg]aT�^²WOo­]XRUT¢VXYU[sVXT�«�YUT�o�]¢f R�dm�s]XT�t�\�T°]aRU`�^UWiº
f+dmhOhOjm§�v�VZWroUpb]aRsT}ÓZWOpqVad+zÀdmo�dmhO`qpmj�]aRUT��UYP����hOT�WOVS´�oU`{zJo'dmoU^�f+dgo�os`@zC[µT�VZ`qhOwmT�^�§

¶ R�dm�s]XT�t�Ô�f�`qoUf�T�tXoUV�]aRUT�T�ÎµT�f°]�`gl"VXhO`q�UWOoUp4]aRUT�tXT�dmt�f�d+wEWi]kj�z}dghrhJdmV�d­^sT�w�Wrf�T�]a`­VXYs�Eº
�UtXT�VXV�f+d+w�WO]kj%�UtZT�VXVZYUtXT)`qVXf�Wrhrhrdg]aWO`qoUV�§LÑ¿]�WrVJ`q[�w�Wr`mYUV,]XR�dg] ¶ c5~�f�dmo&[eT�YUVXT�^'Wro%]aRUT�WrosWO]aWrdmh
zJWroUos`@zJWOoUp_`ml³�µ`mVXVXWO[UhrT)VXYU�U�stXT�VZVXWO`qo�^UT°w�Wrf�T�V�§¢�,T�hrhOT�t���Ò�hrWOVXV¢¡ ÔU�°¦LdmoU^­c�tadmoU´gT	� ¶ dmtZt
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¡¤Â��H¦5T¼¯E�µT�tXWr\�T�o�]admhrhij�WOo�wqT�V�]aWOp�dg]aT�^4]aRUTbT°Î>T�f�]�`mlL\�dmo�j'VXYs�U�UtXT�VXVZWr`qo­^UT�w�WOf�T�V�§ â T°wqT�tXdmh�`ml
]aRsT6f�`qosf�T��E]aV�^UWr^4os`m]�tXT�^UYUf�Tb`qVXf�Wrhrhrdg]a`mtZj�dm\��UhrWi]aYU^sT�V�uµdmoU^Ì`qo4`�f�f�dmVXWO`qo'f�dmYUVXT�^²RsWrpqRUT�t
hrT°wqT�hrV0]XR�dmo¢`q[UVZT�tZwmT�^�Wro)]XRUTS[�dmVZWrf}f�d+wEWi]kjq§5QSRsT,VZhr`q�eT�^btZT+dmt
z}dmhOhsf�d{w�Wi]aWrT�V5VXWO\6YUhrdg]aT�^6R�d+wqT
dmhOtXT+dg^sj�[eT�T�o%Wro�wqT�VZ]aWOp�dg]XT�^_T°¯E�eT�tZWr\�T�o�] dmhOhOj¢zJWO]XR_tXT�p�dmtX^sV}]a`6]aRsT"T°¯�]aT�o�]�`glÇ]XRUT�VXYs�U�UtXT�V�º
VXWO`qoÈdmf RUWOT�wmT�^�§®QSRsT_f�YUtZtXT�o�]�VXWO\6YUhrdg]aWO`qoUV�dmhrhO`@z1d4^UT�VXf�tXWr�E]aWr`mo�`ml,RU`{z�]XRUT_VXhO`q�µT�^ÉdglÏ]
z�dmhrh�VZYU�U�UtZT�VZVXT�V�f+d+w�WO]kj_�UtZT�VZVXYUtZT�`qVZf�WOhrhydH]aWr`moUV�§

¶ R�dm�E]aT�tZV_Ã­dmoU^�£Ìf�`moUf�T�tXoUV�]XRUT�YUVXT�`ml ¶ c5~î]a`�WOo�wqT�V�]aWOp�dg]aT�f+d+w�WO]kj�·U`@zJV�l|`qt¢zJRUWrf R
wqT�tZjÌhOWO]X]XhrT�Wrosl|`qtZ\�dH]aWr`mo&R�dmV�[eT�T�o�^U`�f�YU\�T�o�]XT�^­Wro4]aRUT¢hOWO]aT�tadg]XYUtXTg§6QSRUT�YUoU^UT�tXV�] dmoU^sWroUp
`ml�]XtadmosVXWO]XWr`qoUdmhUf+d+w�WO]kj¢·�`{z»�URsT�oU`q\�T�oUd)WrVLtXT�hydg]XWOwqT�hOjbVZ��dmtZVXT"f�`q\��UdmtXT�^�]a`�]aR�dH]³l|`qtL`q�eT�o
dmoU^%f�hr`qVZT�^�f+d+w�WO]kj�·�`{z�§#QSRUT�pqT�osT�tadgh<\�T°]aRU`�^�]a`¢f�hrdmVXVZWOlÏj�f+d+w�WO]kj�·�`{zJV,WrVSf�`qoUVXWO^UT�tXdg]aWO`qo
`mlµ]aRUT,�UtXT�VXVZYUtXT�^UWrV�]atXWO[UYs]XWr`qoUV#dghr`qoUp�]XRUT�f�d+wEWi]kjb·�`�`qt�§5QSRsWrV#WroU^sWrf+dH]a`qt�WOVLYsVXT�^�Wro�f R�dm�s]XT�t
Ã6]a`¢Wr^UT�o�]aWOlÏj�]aRUT�]kj��µT�V�`gl0·�`{zC`�f�f�YUtXtZWroUpbl|`qtJf�d{w�Wi]aWrT�V}zJWO]XRV(EAm~àtadg]XWr`qV}l|tZ`q\.�{�6]X`��m�E§
Ò³j&f�`qoUVZWr^UT�tXWOoUp�]aRsT�`qtZT�]aWOf+dmhÇ·�YUWO^4^sj�o�dm\�Wrf�V�]aRUT6·�`{z�`{wqT�t�d�f�hr`qVZT�^4f�d{w�Wi]kj'WrV"dmo�dmhijEVZT�^
Wro�^UT°] dmWOhÐ§0QSRsWrVLWrV³dmo�dmtZT+d�]aR�dg] ¶ c5~Õf+dmo�[eT,YUVXT�^�]a`�Wro�wqT�VZ]aWOp�dg]XT,]XRUT��UR�j�VXWOf+dmhe�URUT�oU`q\bº
T�oUd�`�f�f�YstXtXWOoUp�zJRsWrf R&\�d+j%[µT�Wros·UYUT�oUf�T�^'[�j�T°¯E�eT�tZWr\�T�o�] dmh��UtZ`Ef�T�^UYstXT�V�§��}]�VXYs�µT�tXVX`moUWrf
VX�eT�T�^UV�]XRUT�T¼¯s�eT�tZWr\�T�o�]}pmtadm^UYUdmhrhijbWroUf�tXT�dmVXT�^�`qtL^UT�f�tXT+dgVXT�^_]XRUT�f�d{w�Wi]kjj(EAm~ tadg]XWr`�^UYUtXWOoUp
]aRsT�T°¯E�eT�tXWO\�T�o�]6w�Wyd'd&VZhrWO^UWroUp�[Uhr`�f ´4lüdmf�WOhrWi]kjq§&QSRsT7(�Ag~�tadg]XWr`qV�z�T�tXT_oU`g]bWro�wqT�VZ]XWrp�dg]XT�^
Wros^UWOw�Wr^sY�dmhrhij%dmoU^4VZ`�d�R�j�V�]aT�tZT�VZWrV�tXT�pqWr`qo&WrV�l|`qYsoU^']a`_T¼¯sWOVZ]�^UT��µT�oU^UWOoUp_`qo'zJRUT°]aRUT�t�]XRUT
(EAm~7tXdg]aWO`�WOV
WOoUf�tZT+dmVZWroUp,`qt0^sT�f�tZT+dmVZWroUps§0QSRUT ¶ c5~7tXT�VXYUhi]aVÇzJWrhrh�oU`g]0R�d+wmT�]aRUWOV
YsoUf�T�tZ] dgWro�]kj
dmoU^¢]aRsWrV#f+dmo�[eTJw�WOT�z³T�^_dmVLd�\�`�^UT�hUVXWi]aY�dg]XWr`qo6zJRsT�tXT,]aRUTJT¼¯s�eT�tZWr\�T�o�] dgh�VZ]aYs^sj�WrV�hrWO\�Wi]aT�^
dmoU^ ¶ c5~�R�dgV¢dÌ�e`m]XT�o�]aWrdmh�tZ`qhrT�]X`4�Uhyd+jm§�QSRUT_^UT°] dmWOh}`q[s]admWrosT�^®l|tX`m\Ö]XRUT ¶ c5~�VZ]aYs^sj
T�oUdm[UhrT�VJWr^UT�o�]XWO¾�f�dg]aWO`qo_`mlÇ]aRUT�·�`{z l|T+dg]XYUtXT�V�oU`g]J�UtXT°wEWO`qYUVZhOj_^UT°]aT�f�]aT�^&[�j_T¼¯s�eT�tZWr\�T�o�]aV�§

¶ R�dm�E]aT�t�£%T°¯�]aT�oU^UV�]XRUT�dmo�dmhij�VXWrV�`mlL]atXdmoUVZWO]aWO`qo�dmh0f+d+w�WO]kj4·�`{z��sRUT�oU`m\�T�o�d�l|tZ`q\.VXYs�µT�t�º
VX`moUWrf�VX�eT�T�^UV�]a`­VXYs[UVX`qosWrf&tZT�pqWO\�T�V�§�Ñko7��dmtZ]XWrf�YUhydmt6]XRUT&[e`qYUos^�dmtXWOT�V¢zJRUT�tZT�]XRUT�f�d+wEWi]kj
·�`{zãf R�dgoUpqT�V�l|tX`m\.`q�eT�o²]X`_]atadgoUVXWi]aWr`mo�dmh�dmos^­l|tZ`q\Å]atXdmoUVZWO]aWO`qo�dmhÇ]a`�f�hO`qVXT�^�f+d+w�WO]kj&·�`{z
dmtZT�^UT�¾�osT�^�§LQSRUT�VZT�[e`qYUos^�dmtXWOT�V}z³T�tZT�^UT°¾�oUT�^�[�j_WOo�]XT�tZ�UtXT°] dg]XWr`qo_`mlÇ]aRsT��stXT�VZVXYUtZT�^sWrVZ]XtXWßº
[UYs]XWr`qosV�dmhO`qoUp¢]aRUT�f+d+w�WO]kj%·�`�`qtJl|tX`q\�T¼¯E�µT�tXWr\�T�o�]XV�§ ¶ c5~ÆT°Î>T�f�]aWiwqT�hOj�dmhrhO`{zJV,\�`qtZT�^�dH] d
Vadg\��UhOT��e`qWro�]XV0]aR�dgobf�`q\���dmtZT�^6]a`�T¼¯E�µT�tXWr\�T�o�]Ldmos^6]aRUTS�UtZT�VZT�o�]LtXT�VZYUhO]XV5VXRs`@z7Wro�]aT�tXT�VZ]aWOoUp
]atZT�oU^sV)WroÌ]aRsT�^�dg]ad�]XR�dg]�f+dmo�[µT�YUVXT�^�]a`�T�hOYUf�WO^�dg]aTb]XRUT�f�hydmVZVXWO¾Uf+dg]XWr`qo­`ml}f�d+wEWi]kjÌ·�`{zJV�u
VX�eT�f�WO¾�f�dmhrhijÌ]aRU`qVZT�Wro²]aRUT�]XtadmosVXWO]XWr`qoUdmh#tXT�pmWr\�Tm§&QSRsT�VXT_]XtXT�os^UVbdmtZT�tXT�hydg]XT�^�]X`&]aRUT�·�`{z
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[µT�R�d+w�Wr`qYUt¢dgoU^É]XRUT%^UT�VZf�tZWr�s]XWr`qoÈ`ml,]aRUT_·�`{z±�URUT�os`q\�T�o�d4l|`qt6]atXdmoUVXWi]aWO`qo�dmhLf+d+w�WO]kj®·U`@z
f�`q\��UhOT�]aT�V�]XRUTbf+d+w�WO]kj�VXT°]+§�c0WroUdmhrhijqu½f�`q\���dmtZWrVZ`qoUV"dgtXT6^UtXd+zJo4[µT°]kz�T�T�o­VXYU[UVZ`qoUWOfbtXT�VZYUhO]XV
dmoU^%]aRUT�VZYU�µT�tXVZ`qoUWrf�`qosT�VSl|tX`q\1]aRUT��UtZT�f�T�^UWrosp�f RUdm�s]aT�t�§

QSRUT�WO\��e`qt�] dmo�]#tXT�VXYUhi]aV#l|tX`q\�]XRUT�]XRUT�VZWrV³dmtXT,VXYs\�\�dmtXWOVXT�^�WOo�]XRUT ¶ R�dg�s]aT�t/'E§5QSRsT"dmWO\�`ml
]aRUT³z�`qtZ´�]X`"YUVZT ¶ c5~7]a`"f�`q\��UhrT�\�T�o�]
[e`m]aR6T¼¯E�µT�tXWr\�T�o�]admhUdmos^)]aRUT�`qtXT°]aWOf+dmh�·�YUWr^)^sj�o�dm\bº
Wrf�V)Wro­]aRUT�VX`qhOYs]aWO`qo®dmos^�dmo�dmhij�VXWrV�`mlJf�d{w�Wi]kj®dmT�tX`�^sj�o�dm\�Wrf��UtX`m[UhrT�\�V�zJWrhOhL[eT�tZT�w�WrT°z�T�^�§
ñ,T�f�`q\�\�T�oU^�dH]aWr`moUV�l|`qt}l|Ys]XYUtXT�z³`qtX´%dgtXT�VXYspqpqT�V�]aT�^�§
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QSRUWOV�f R�dm�E]aT�t�f�`qoUVZWr^UT�tXV�]XRUT"VZWr\6YUhrdg]aWO`qo¢^UT�]admWrhOV�dgoU^_�UtXT�VXT�o�]XVJd�wgdmhrWO^�dg]XWr`qo�dmoU^�wqT�tZWO¾�f�dHº
]aWO`qobVZ]XYU^sj6]X`�T�wgdmhrYUdg]aT�]XRUTStXT�dmhrWOVX\ `mle]aRUTSVZ`qhrYs]XWr`qosV5`q[s]admWroUT�^�§0QSRsT,f RUdm�s]aT�t#VZ] dgtZ]aV�zJWi]aR
d_^UWrVZf�YUVZVXWO`qo²`gl³]XRUT¢\�`�^UT�hOhrWOoUp�`q�E]aWr`moUV�d+wmdgWrhydg[UhrT�dmoU^Ì]aRUT�o²\�`{wqT�V�`mo­]X`�f�`qoUVZWr^UT�t�]XRUT
]aYstX[UYUhOT�oUf�T)\�`E^sT�hrhOWroUpbWOVXVZYUTm§%$�T°¯�]�uµ]aRsT6ñJ��$ â VXWO\6YUhydH]aWr`mo�tZT�VZYUhO]XV�l|`qtJ]aRUT�]aRUtZT�T)]kj��eT�V
`ml�·�`{z�f�`moUVXWO^UT�tZT�^¬Wroª^UT�]admWrh,WroÉ]aRUT�l|`qhrhO`@zJWOoUp­f R�dm�s]XT�tXV�u�dgtXT'dgVXVXT�VXVZT�^»l|`qt�o�YU\�T�tZWrf+dgh
dmf�f�YUtXdmf�j�dmos^��sR�j�VZWrf+dghÇtZT+dmhOWrVZ\�§

"�#&" ' ��	)('��( ��	5�+*,�)� ' �%$'���+�

â T°wqT�tXdmhElüdgf�]a`mtXVÇ^UWrf°] dg]XT�^�]XRUT�f Rs`qWrf�T�`ml�\�dg]XRUT�\�dg]aWOf+dmhm\�`�^UT�hOV�YUVXT�^bWro�]aRUT³�UtXT�VXT�o�]�V�]aYU^Ejq§
Ñko�]aYUWi]aWiwqT�hijÌ]aRUT�o�YU\�T�tZWrf�dmh�dg�U�UtX`qdmf R�\6YUV�]b[µT�]aWO\�T�dmf�f�YUtadH]aT�]a`&\�`�^UT�h#]aRsT�YUoUV�]aT+dg^sj
·�`{zîl|T+dg]XYUtXT�V�§ QSRUT'YUoUV�]aT�dm^sjªVXRUT�dmt�hyd+jmT�t�]XR�dg]�]atad+wmT�tXVZT�V�]XRUT'f+d+w�WO]kjÉ`q�eT�osWroUpUu}]kj��UWßº
f+dgh�`ml�RsWrpqR7ñ,T°jEos`qhr^UV�o�YU\6[eT�t�·�`{z�uJ\6YUV�]�[eT&tZT�VX`mhOwqT�^¬VX��dH]aWydghrhOj�zJRUWrf R�osT�f�T�VXVZWO] dH]aT�V
pqtZWr^¬f�hOYUVZ]XT�tZWroUpÉdmhO`qoUp�z}dghrh"[e`qYUoU^UdmtXWOT�V�]a`Éf+dg�s]aYUtZT4]aRUTÌ[e`qYUoU^�dgtZj¬hrd{jmT�t�§ â WroUf�TÌ]XRUT
·�`{zJV�`{wmT�t"d�f+d+w�WO]kj%WOo�wm`qhOwmT)V�]atX`moUp�w�WrVZf�`qYsV�ºkWOo�wEWOVXf�Wr^�Wro�]aT�tadmf°]aWr`moUV,zJWi]aR�hydmtZpqT�VXT���dmtadH]aT�^
·�`{zCtZT�pqWO`qoUV�us]aRUT�tZT�VXYshO]aVJWOo�]aRUWOV}]aRUT�VXWrV,dmtZT�`q[s]admWroUT�^%[�j%VZ`qhrYE]aWr`mo�`mlÇ]aRUT®$�d+w�WrT�t�º â ]a`q´gT�V
T�«�Y�dH]aWr`moUV�§ÉQSRUT�VZT&T�«�YUdg]aWO`qoUV�dmtXT%^UT�tXWiwqT�^ª[�jÈf�`qoUVZWr^UT�tXWOoUp4]aRUT�f�`qosVXT�t�wgdg]aWO`qoª`gl�\�dmVXV�u
\�`q\�T�o�]aYU\ãdgoU^�T�oUT�tZpmj�dmoU^�tXT�VXYUhi]LWro�d�V�j�VZ]aT�\ä`ml�oU`moEºkhOWroUT�dmt5��dmt�]aWrdmhU^UWiÎ>T�tXT�o�]XWydmhUT�«�Y�dHº
]aWO`qoUV�§³��hO]aRs`qYUpqR�d¢]XRUtXT�T°º¿^UWr\�T�oUVZWr`qoUdmh<dmo�dghOj�VXWOVSWrVJ�µ`mVXVXWO[UhrT��UtZT�w�Wr`mYUV�T¼¯E�µT�tXWr\�T�o�]admh�dmoU^
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f�`q\��UYs]adg]aWO`qo�dmh½V�]aYU^UWOT�V�¡¤¥q�g¦5¡¤£mÔm¦#¡¤£s�°¦#¡¤¥q¥H¦>R�d+wqT�VXRs`@zJo_]XR�dg]}T°wqT�o%l|`mt³]aRstXT�T¼ºk^UWO\�T�oUVXWO`qo�dmh
f+d+w�WO]XWrT�V,]aRUT�l|YUoU^�dm\�T�o�]admh
·�`{z [eT�R�d+w�Wr`qYst�u>�UdmtZ]XWrf�YshydmtZhOj�dmhO`qoUp�]XRUT6f�d{w�Wi]kj&f�T�o�]atZT�hrWOoUT6WOV
�UtXT�^U`q\�Wro�dgo�]XhOjÌ]kz³`gºk^UWO\�T�oUVXWO`qo�dmh#WOo®o�dg]XYUtXTg§­QSRsT_�UtXT�VXT�o�]¢tZT�VXYshO]aV¢dgtXT�dghrVX`&f�`q\���dmtZT�^
zJWO]XR�]aRUT�f�dmVXT�`ml
d6f�d{w�Wi]kj�zJWO]XR�]aRUT�[Ud{j�^U`�`qtXVSdH]JÍq� � §�QSRsT�hrWr´gT�hij�T°Î>T�f�]J`ml�]aRsT"^U`�`qtXVSWOV
]a`%f R�dmosoUT�h�]aRsT¢·U`@zÆ^U`{zJo­]XRUT¢f+d+w�WO]kjmu
�UtZT�wmT�o�]aWOoUp�hOT+dm´HdmpmTbWro']aRsT�VZ��dmo�zJWrVZT�^sWrtXT�f�]XWr`qo�§
Ñ¿]"WOV,]XRUT�tZT�l|`qtZT6VXYUpmpqT�V�]aT�^']XR�dg],]aRUT)f+dmVZT�zJWO]XR'^U`�`qtXVJwqT�tZ]XWrf+dghrhOj%Ys�'WrV�hrWr´gT�hij�]a`�[eT)\�`qtZT
]kz�`Hºk^UWO\�T�oUVXWO`qo�dmh0]XR�dmo­zJRUT�o­]aRUT�^U`�`qtXV�dmtZT�`mÎ
§�QSRsT�]kz³`gºk^sWr\�T�oUVZWr`qo�dgh:$�d+w�WrT�t�º â ]a`q´gT�V
T�«�Y�dg]XWr`qosV�dgtXT�pqWiwqT�o�Wro%���U�µT�oU^UWß¯�Ò

Q
`�dmf�f�`qYso�]#l|`qt5]XRUT}]aYstX[UYUhOT�o�]Lf R�dmtXdmf�]XT�tXWOVZ]XWrf�V�`glµ]XRUT}·�`{z�Wi]�WrV�oU`mtX\�dmhE]X`�T�\��shr`{jbd"]aWO\�T
d+wqT�tXdmpqWOoUpU§�QSRUT�tZT�VXYshO]aWOoUp6T�«�YUdg]aWO`qoUVSdmtZT"f+dghrhrT�^�]aRsT�ñ,T°j�oU`qhr^sVS��wqT�tadmpmT�^y$�d+w�WrT�t�º â ]a`q´gT�V
T�«�Y�dg]XWr`qosV [ ñJ��$ â \°§
QSRUT%ñ,�%$ â l|`qtZ\/`mlS]XRUT_T�«�Y�dH]aWr`moUV6f�`moUVXWOVZ]aVb`gl,d&]aWr\�T�d+wmT�tadgpqT�^
f�`q\��e`qoUT�o�])dmoU^�d�]aYstX[UYUhOT�o�]�·�YUf�]XY�dg]XWroUp�f�`q\��µ`moUT�o�]�pqWOw�Wrosp%]XRUT�l|`mhrhr`{zJWOoUp�]aT�tX\�V�u
l|`mt
T°¯sdm\��UhrTSl|`qt#^UT�oUVXWi]kjqu��UtXT�VXVZYUtXT�dmoU^�wmT�hO`Ef�WO]kjbf�`q\��e`qoUT�o�]aV�u�]a`�tXT��Uhydgf�TJ]aRUT,WroUV�] dmo�]admoUT�`mYUV
f�`q\��e`qoUT�o�]XV�v

º B+*º Ð º-, � » B.*» Ð » , � Ì B/*Ì Ð Ì0, � ¨ B1*¨ Ð ¨2,
��o�dmhO]XT�tXoUdg]aWiwqTJ\�T°]aRU`�^¢]a`6ñJT�j�oU`mhr^UV³d+wqT�tXdmpqWOoUp�]XRUT%$ â T�«�YUdg]aWO`qoUVL`@wmT�t�d�VXYsWO] dg[UhrTS]aWO\�T
VXf�dmhrTSWOV#]X`�VX`qhiwqTS]aRUT�$ â T�«�YUdg]aWO`qoUV�`qo�d�pqtXWO^¢zJWi]aRb]aRsT,VZ��dmf�WroUp�tXT�VX`qhOYs]aWO`qobVX\�dmhOhUT�oU`mYUpqR
]a`'f�dm�s]XYUtXT�]XRUT�VZ\�dmhOhrT�VZ]�]aYUtZ[UYUhrT�o�]bhrT�oUpm]aR�VXf+dghrT�V�§'��o�T¼¯�]atXT�\�T�hOj­¾�oUT�pmtXWr^²z�`qYshr^®[eT
tXT�«�YsWrtXT�^'dmos^�VZYUf R4dmo�dm�U�UtZ`�dmf R�WrVJWr\��UtXdmf�]XWrf+dgh>Wro_]XT�tX\�V,`ml0f�`qVZ]�dmoU^%]aWO\�Tg§Lc½`mt�ñJ��$,V
]aRUT�T�ÎµT�f�]XWOwmT�w�WOVXf�`mVXWO]kj�WrV³] dm´gT�o�dmV�]XRUT�VXYU\�`ml<]aRsT�\�`qhOT�f�YUhydmt³dmoU^�]XYUtX[sYUhrT�o�]Sw�WOVXf�`mVXWO]XWrT�V
zJRUT�tZT�]aRUT�]aYUtZ[UYUhrT�o�]6w�WrVXf�`qVXWi]kjqu Ë43 WOV)f�dmhrf�YUhydg]XT�^®[�j²\�T�dmoUV6`glS]aRUT £ Ñ65 ]XYUtX[UYshrT�osf�T
\�`�^UT�hÐ§
c½`mt#]XRUT,RUWrpqR�ñJT�j�oU`qhO^UV#o�Ys\6[µT�tL·U`@zJVL]kj��UWrf�dmh�]a`�f+d+w�WO]aWOT�V�]aRsT�YU�sVZ]atZT+dm\ã[e`qYUos^Eº
dmtZj�hyd+jqT�tSWrV}]aYstX[UYUhOT�o�]+§

"�#87 9 34!;:434���"�4*,� ���=<­3'���4*J�����q��! �1������	�� �¬�����Å�

QSRUT�tZT�R�d+wmT�[eT�T�o²]kz�`�\�dmWOo­]kj��eT�V�`ml�]XYUtX[UYshrT�osf�T�\�`�^UT�hOhrWrosp�YUVXT�^�l|`qt�]aRUT�f+d+w�WO]kj4·U`@z
VXWO\6YUhydH]aWr`moUV�^UT�VXf�tXWr[eT�^�Wro�]XRUT�hrWi]aT�tXdg]aYstXTm§
QSRUT�¾�tXV�]JWrVSWro�]XRUT�f�hrdmVXVS`ml0dmhOpqT�[UtXdmWrf�\�`�^UT�hrV�u
]aRUTS\�`qV�]��UtX`m\�WOoUT�o�]�T¼¯Udg\��UhOTS[µT�WroUp�Ò�dmhr^szJWOoEº_(<`q\�dH¯µ§�QSRUTJVXT�f�`qoU^�WrV
]aRUTSlüdm\�Wrhij�`ml½]kz�`
T�«�Y�dg]XWr`qo¢]aYstX[UYUhOT�o�]³´�WOoUT�]XWrfJT�osT�tXpgj¢[�dmVXT�^�\�`E^sT�hrV�u�dm\�`moUpqVZ]�zJRsWrf R�dgtXT £ Ñ>5 dgoU^ £ Ñ È §
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ACBED
BGF HJI�K�LNMPO-Q;R�STMPQVUWLYXZU�[-\PX�R�LYU
� \�`�^UWO¾UT�^_l|`qtX\�`gl�Ò}dmhO^szJWro�º_(<`q\�dH¯�z�dmV�YUVXT�^'Wro�¡ £gÔg¦¨§Sc�`qtJ�µ`qWOo�]aV,`qYs]aVZWr^UT�]XRUT�f�d+wEWi]kj
]aRsT�YsVXY�dmh<l|`qtZ\�`ml
]aRUT�Ò}dmhO^szJWro�º_(<`q\�dH¯�\�`�^UT�h�WOVJYUVXT�^�§�ÑkoUVZWr^UT�]aRsT�f�d+wEWi]kj�d�tZT�hrdH¯sdg]aWO`qo
dm�U�stX`�dmf R�WrVLYUVXT�^�]a`��UtX`{w�Wr^UT�d�VZT�oUVZT"`ml<RUWOVZ]X`qtZjb]X`)]aRUT,^UT°wqT�hO`q�U\�T�o�]S`mlµ]aRUT,]aYUtZ[UYUhOT�oUf�Tm§
QSRUT%T�^s^sj�º¿w�WrVZf�`qVZWO]kjÈdm�s�UhrWOT�^®WOV¢dmoÈd+wqT�tXdmpqT%`ml,]aRUT�]X`q�Èf�`qtZoUT�t¢dgoU^Èhr`�f+dmhOhOjÌf+dghrf�Yshydg]XT�^
wgdmhrYsT�V�uez�T�WrpqR�]XT�^Ì[�j�]XRUT6^UWOVZ] dgoUf�T)l|tZ`q\î]aRUT6Ys�UVZ]XtXT+dg\�z�dmhrh¨§"QSRUT6T¼¯sdm\��shrT)f�`qoUVZWr^UT�tXT�^
R�dm^ ¦^]2B �R�áÃ'dmoU^Y´ � BÖ�R�Á�qÍ&\�WrhOhrWr`mo�§%QSRUT_\�T�dmo�·�`{z1T�«�Y�dH]aWr`moUV6z�T�tXT_VZ`qhOwmT�^�[�j
d_�UtXT�^UWrf°]a`qtÊºkf�`qtXtZT�f�]X`qt�\�T�]aRs`E^­YUVXWOoUp�d_tXT�^sYUf�T�^²]aWO\�TbV�]aT��²`ml��s§Á�q�q��'gÂsu�zJWO]XR­VXdm\��UhrWOoUp
[eT�]kz³T�T�oÈtZT�^UYUf�T�^È]aWO\�T�V�`mlJÔs§Þ�R'�dmoU^É�mÂs§á�mÂs§�QSRUT_pqtZWr^�YsVXT�^�l|`qt�R�dmhil}]aRUT�f+d+w�WO]kj®VZ��dmo
R�dm^ÈÔ�ÂE§ÞÃg´²�µ`mWro�]aVbWOo®]aRUT_f�d{w�Wi]kjÈdmoU^»�q�{�E§Þ�qÃH´��e`qWro�]aV)`qYs]aVZWr^UTg§�$�`4]XWr\�T�VZ]XT��É`qt6pqtZWr^
tXT°¾�oUT�\�T�o�],z�dmVJ�UtXT�VXT�o�]XT�^�§

�î]kz�`gº¿^UWr\�T�osVXWr`mo�dmh�wmT�tXVZWr`qo7`ml�]XRUWrV�f+dmVZT�z�dmV�T°¯sdm\�WroUT�^7WroÉtXT°l�¡ Ô�£H¦JzJWO]XRª]XRUT&Ò³T+dm\bº
Ë�dmtX\�WroUp�lüdgf�]a`mtXWrVXdg]aWO`qo4YUVZT�^²l|`mt"]aRUT¢]aWO\�T6V�]aT��U�UWrospU§��äpqtZWr^Ì`ml³`qoUhij­ÃE§áÃg´'�e`qWro�]aV"z�dmV
f�hrdmWr\�T�^�]a`"[eTSdm^sT�«�Y�dg]XTm§*$�`�pqtXWO^6`qt
]XWr\�T�V�]aT��¢tZT�¾�oUT�\�T�o�]�tXT�VXYUhi]aV5z³T�tXTS�stXT�VZT�o�]aT�^�§�QSRUT
]aYstX[UYUhOT�oUf�T³\�`�^UT�h�z�dmV0dgp�dmWro�[�dmVZT�^�`qo6d,tXT�hrdH¯ET�^�wqT�tXVXWO`qo6`mlE]aRUT³Ò}dmhO^szJWro�º_(<`q\�dH¯�\�`E^sT�hÐ§

�ãtXT�hydH¯ET�^ÌwmT�tZVXWr`mo²`ml#]XRUT�~"T�WOz³T�t�]�\�Wß¯EWroUp�hOT�oUpg]aR4\�`E^UT�h0z�dmV�YUVXT�^²WOo4tXT�l�¡ ÍqÃ@¦¨§6��p�dgWro
]aRsT�tZT�hyd@¯UdH]aWr`mo�z�dmV�dm�U�UhOWrT�^�Wro%]aRsT)f+d+w�WO]kj%[UdmVXT�^'`qo�]XRUT�YU�UVZ]XtXT�dm\îf�`qtZoUT�t,wmdghrYUT�`ml5]XRUT
T�^s^sj�w�WrVZf�`qVZWO]kjm§�QSRUT"T°¯sdm\��UhOT�YUVZT�^_z}dgVSdg]@¦^] B��R�áÃEu0´ � B��x�áÂ�Ã�\�WOhrhrWO`qo¢dmoU^J(�Ag~CB�ÂE§
n0¯E�UhrWOf�WO]�]kz�`�VZ]XT��&^sWOÎµT�tXT�oUf�WOoUpbz}dgV,YsVXT�^&dmoU^�oU`b]aWO\�T"`mt,pmtXWr^_tZT�¾�osT�\�T�o�]��stXT�VZT�o�]aT�^�§

�îtXT�hydH¯ET�^ÈwqT�tXVZWr`qoª`ml�]XRUT ¶ T�[eT�f�Wßº â \�WO]XR�\�`�^UT�h}z}dmV�YUVZT�^7WOoÈtXT�lb¡ÁÃg�g¦Ð§È�îVXYs�µT�tXVX`moUWrf
`q�eT�o�f+dmVZT�z�dmVLT°¯sdm\�WroUT�^�dg]�¦_];B��R�áÃEu�d�ñ,T°jEos`qhr^UV�Û�o�YU\6[eT�tL`ml���\�WOhrhOWr`qo)dmoU^�(�Ag~CB�£E§
QSRUT)]XWr\�T�\�dmtZf RUWrosp�z�dmV"[�j%]aRUT6T¼¯E�UhrWOf�WO],�UtZT�^UWOf�]X`qt�º¿f�`qtZtXT�f°]a`qt�\�T°]aRU`�^'dgoU^&]aWO\�T�RUWOVZ]X`gº
tXWOT�V�z³T�tXT"ÓZYU^UpmT�^²]X`%R�d+wqT�VZT�]Z]ahrT�^�dH])d_tZT�^UYUf�T�^�]XWr\�Tb`ml�Âq�s§¢QSRUT�pqtXWO^­`moUhOj4RUdm^�ÂR'm�q�
�e`qWro�]aV�§*$�`¢pqtZWr^%`qt}]aWO\�T�VZ]aT��&f�`qo�wqT�tZpqT�osf�T�z�dmV,�UtXT�VXT�o�]XT�^�§

Ñko�tZT�l�¡ �+Ôm¦J]aRUT&\�`�^UWO¾UT�^ªÒ}dmhr^EzJWroEºí(�`m\�dH¯�\�`�^UT�hSz�dmV�YUVZT�^�]X`�f�`m\��UYE]aT&f�d+wEWi]kjÈ·�`{z
dg]�¦_]QBÆ���ÁÍ�ÃEu>d_ñ,T°j�oU`qhr^sV�Û>o�YU\)[µT�t�`mlL¥�\�WOhrhOWr`qo%dmos^!(�Ag~CB�Ôs§ÞÃE§�QSRUTbpqtXWO^'YUVZT�^ÌR�dm^
�{¥q¥R'qÃ��µ`mWro�]aV#dmos^�os`�tZT�¾�osT�\�T�o�]LVZ]aYs^sjbz}dgVLVZRU`{zJo�§�QSRUT,Ò�T�dm\¢ºÐË®dgtX\�WroUp�dm�U�UtZ`{¯EWO\�dg]XT
lüdmf°]a`qtZWrVadH]aWr`mo¢z�dmV}YsVXT�^�l|`mtL]XRUT�]XWr\�T,V�]aT��U�UWrospbdmoU^�VZWrpqosWO¾�f�dmo�]�^UWiÎ>T�tXT�oUf�T�V}[µT°]kz�T�T�o_¾�tZVZ]
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dmoU^�VXT�f�`qoU^'`mtX^UT�t,]XWr\�T�dmf�f�YUtadmf°j%z}dmV�`q[UVZT�tZwmT�^�§�$,`�]aWO\�T�V�]aT��'tXT°¾�oUT�\�T�o�]�z}dmV�VXRU`{zJo
dmoU^�Vadm\��UhOWroUp)z�dmVJ\�dm^UT�[µT°]kz�T�T�o�]aWr\�T�V,Ãbdmos^&¥�Ã�§

c0WroUdmhrhijqu@d�f�`q\���dmtXWOVX`qo�`mlU]XRUT�WOos·�YUT�oUf�T³`ml�^UWiÎ>T�tXT�o�]Çl|`qtZ\�V�`mlU]XRUT}Ò�dmhr^szJWOoEº_(<`q\�dH¯"\�`�^UT�h
z}dgV5\�dg^UT�¡¤¥�ÃH¦¨§0��o9(ÇvÉ^UT�f�`q\��µ`qVZWO]XWr`qo�zJWO]aR)VXYU[Eº¿WO]XT�tadH]aWr`moUV
z�dmV5YUVZT�^bl|`qtÇ]aRUT�]XWr\�T³V�]aT��Eº
�UWrosp_dmoU^&]XRUTbf+dgVXT6f�`qoUVXWO^UT�tZT�^ÌR�dm^�¦_] B����á�suI´ � BÆ�0�áÂq£mÍ�\�WOhrhOWr`qo%dmos^!(�Ag~CB���§á�s§��
pqtXWO^bzJWO]aR%�@Ã�§O�{¥g´6�µ`mWro�]aV5z�dmVLYUVXT�^�dmoU^�WO]�z�dmVLVZ]adg]aT�^�]aRUdg]³d�pmtXWr^bzJWi]aR�^U`qYU[UhOT}]aRUT,o�YU\bº
[µT�tb`ml��µ`qWOo�]aVbWroÈT�dmf Rª^sWrtXT�f�]XWr`qo�p�d+wmT�tZT�VZYUhO]XV¢zJRsWrf RÈz�T�tXT%`qoUhij®\�dmtXpqWOo�dmhOhOjÌ^UWiÎ>T�tXT�o�]�§
��`{z³T�wqT�t�u#oU`'tZT�VZYUhO]XV)z�T�tXT�VZRU`{zJo�]a`&VZYU�U�e`qtZ])]aRUWOV�f�hydmWO\�§ â dm\��UhOWroUp%z}dgV6f+dmtZtXWOT�^�`mYs]
`{wqT�t)'E��f R�dgtadmf°]aT�tZWrV�]aWrf�]aWO\�T�V�[UYE]boU`&]XWr\�T�V�]aT���tXT�¾UoUT�\�T�o�]6z�dmV6VZRU`{zJo�§'QSRUT�\�`�^UT�hOV
f�`q\���dmtZT�^%z�T�tXT�l|`qYUtJwqT�tZVXWO`qoUV,`ml0]XRUT6Ò}dghr^szJWOoEº_(<`q\�dH¯�\�`�^UT�h¨uUWrosf�hrYs^UWroUpb]XRUT�Ys�UVZ]XtXT+dg\
tXT�hydH¯sdg]XWr`qob\�`E^sT�hUdgoU^�]kz³`�wqT�tXVXWO`qoUVL`ml>d�hrdm\�Wro�dmtÇ^UT�VXf�tZWr�s]XWr`qo>uq¾�tXV�]³hrdm\�Wro�dmtÇT�wmT�t�j�zJRsT�tXT
dmoU^¬dghO]aT�tXo�dH]aWOwmT�hijÈhydm\�Wro�dgt�WOo�dmos^»dm[µ`{wmT&]aRUT�f+d+w�WO]kjm§C��hOh�`ml�]XRUT&\�`�^UT�hOV�pqWiwqT&VZWr\�Wiº
hydmtS«�Y�dghrWO]adg]aWiwqT�tZT�VXYshO]aVJzJWO]XR�]XRUT�V�] dmos^�dmtX^&Ò}dmhO^szJWroEºí(<`q\�d@¯�\�`E^sT�h<pqWiwEWOoUp¢hrT°wqT�hOV�dg[µ`qYE]
�{�m^�Ò¬hO`@z³T�tS]XR�dmo%]aRUT�`m]XRUT�tS\�`E^sT�hrV�§

A
B`D
B�A a^bdceLYfg\PQh[2R�cjiZklRGiPL@[2RmSnLoiPLYO-K;pqMPQVU�LoXZU�[-\PX�R�LYU
Ñko�tZT�l�¡�'m£H¦¨u ¶ RUT�o�Û V¢�@ºkT�«�Y�dg]aWO`qoÌ]aYUtZ[UYUhrT�oUf�T�\�`�^UT�h#z�dmV�YUVXT�^�zJWO]XRz$�WOf RU`qhHÛÁV�f�`q\��UtZT�VXVÊº
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YUVXT�^&]a`�VX`qhiwqT�]aRUT�T�«�Y�dg]XWr`qoUV,Wro&£mÔq´�]XWr\�T�V�]aT��UV"YU��]a`�d�f R�dmtXdmf�]XT�tXWOVZ]XWrf�]aWr\�T�`mlS�{£E§@$�`
]aWO\�T�VZ]aT���tZT�¾�osT�\�T�o�]Jz}dmVJ�UtZT�VZT�o�]aT�^�§³QSRsT�f�dmVXT�f�`q\��sYs]aT�^%z�dmVJWr^sT�o�]aWOf+dmhe]a`6]aRsT�`moUT�`ml
¡ £gÔm¦�^UT�VZf�tZWr[eT�^'dg[µ`{wqTg§}QSRUT�pqtXWO^�YsVXT�^�R�dm^²�q�@Ãm�q�b�e`qWro�]XV,[sYs]�os`�tZT�¾�oUT�\�T�o�]"VZ]XYU^sj_z�dmV
�UtXT�VXT�o�]XT�^�§ â Wr\�Wrhrdmt#tXT�VXYUhi]aVS]a`b]aRs`qVXT�`q[s]admWrosT�^_l|`qtJd6]kz�`Hºk^UWO\�T�oUVXWO`qo�dmhµVXWr\)YUhydg]XWr`qo�YUVXWOoUp
]aRUT�tZT�hyd@¯sT�^&Ò�dmhr^szJWOoEº_(<`q\�dH¯�\�`E^UT�h>z³T�tXT�`q[s]admWrosT�^�§

ÑkoÈtXT�l6¡¤Íq¥g¦}]XRUT £ Ñ65 \�`�^UT�hLz}dgV�YsVXT�^>u�\�`E^UWi¾�T�^²l|`qtbf�`q\��UtZT�VXVZWr[UWOhrWi]kj²T°Î>T�f�]XV�§���tXT¼º
^UYUf�T�^�]XWr\�T"VZ]XT���`ml��s§Á�s��z�dmV�YsVXT�^�]a`¢f�`m\��UYE]aT�]aRUT�f�dmVXT�f�`qosVXWr^sT�tXT�^&WOo�¡¤Í�Ã{¦ [ ^UT�VXf�tZWr[eT�^
dm[e`@wmT�\�]a`bd�f R�dmtadgf�]aT�tXWOVZ]aWOf�]XWr\�T,`gl�£q�q�s§ $�`)]XWr\�T,V�]aT��_tXT�¾UoUT�\�T�o�]}z�dmV��stXT�VZT�o�]aT�^�§LQ}z�`
pqtXWO^UVJz�T�tXT6]aT�VZ]XT�^'l|`qt,]aRUT)]XYUtX[sYUhrT�o�]�VXWO\6YUhydH]aWr`moUV,dmoU^4d�]XWr\�T�]Xtadmf�T)`ml#�stXT�VZVXYUtZT¢dg]"`moUT
hr`�f+dg]XWr`qo�Wro6]XRUTJf+d+w�WO]kj6`{wmT�t�]aRUTST�dmtXhij6^UT°wqT�hr`q�U\�T�o�]#`ml½]XRUTS·�`{zªz�dmV#VXRU`{zJo¢]a`�[eTSVXWO\�WOhydmt
`qo_]aRUT�]kz³`�pqtZWr^UV�§�QSRUT â �*(�tXT�VXYUhi]aVJVXT�T�\�]X`�[eT�WroUf�`qoUVZWrVZ]XT�o�]JzJWO]XR%]XRU`qVZT�WOo%tXT�lS¡ ÍqÃH¦Ð§
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ACBED
BED rg\�s+stQVO2pucwvyxzHz{|r~} c�X�LoImIGRmiPK
Ë»WO]XR_]aRUT�T°¯Ef�T��s]XWr`qo�`ml
]XRUT�VZj�VZ]XT�\�dg]aWOf�VZ]aYs^sj%`ml
tXT�lS¡ ¥qÃ@¦�WO]JWOVS^UWO¹�f�YUhO]S]X`�^stad+z¸f�`moUf�hOYEº
VXWO`qoUV�`qo�]aRUTLWroE·�YUT�osf�TL`mls]XRUT�]aYUtZ[UYUhrT�oUf�TL\�`E^UT�hrhOWroUpUu�^UT�VZ�UWO]XT³VZWr\�Wrhydgt>f+dgVXT�VÇ[eT�Wrosp�V�]aYU^UWOT�^
[�j_VXT°wqT�tadmhÇdmYs]XRU`qtZV�§�QSRUT�tXT�WrV�wmT�tZj%hOWO]Z]ahrT,T�wgdmhOY�dg]XWr`qo_`ml�]XRUT�Wros·�YsT�oUf�T�VJ`ml
o�Ys\�T�tXWrf�dmh<dmf¼º
f�Ystadmf°jqu,\�dm´�WOoUp®^UWOtXT�f°]�f�`q\��UdmtXWOVX`qoUV�`ml�hrWi]X]ahOT_wmdghrYUTg§¸QSRUT4T�w�Wr^sT�oUf�T'l|tX`q\ ]aRUT&VZ]aYs^sj
`mlb¡ ¥�Ã@¦JVXYUpqpmT�VZ]XV�]XR�dg]�]aRUT�YUoU\�`E^sWO¾�T�^ªÒ�dmhr^szJWOoEº_(<`q\�dH¯®\�`�^UT�hStZT�VZYUhO]XV�WOoÈ]XYUtX[sYUhrT�oUf�T
wgdmhrYsT�V�zJRUWrf R²dmtZT¢]X`E`%RUWOpqR�u<hOT+dm^UWOoUp�]a`�hr`{z³T�t��UtZT�VXVZYUtXT¢·�YUf°]aY�dH]aWr`moUV�]aR�dmo­`q[UVZT�t�wqT�^�Wro
T°¯E�eT�tZWr\�T�o�]+§5QSRsT�tXT�WrV#oU`�T�w�Wr^sT�oUf�T�`ml�d�f�hrT+dgtLf�Ys]�dm^swgdmo�] dmpmT,WOo�YsVXWrosp�]XRUT,]kz³`gº¿T�«�Y�dg]XWr`qo
]aYstX[UYUhOT�oUf�T"\�`E^UT�hrV³dmV�`m�U�µ`mVXT�^�]X`)]aRsT�tXT�hydH¯ET�^�wqT�tXVXWO`qo_`mlÇd)\�Wi¯EWOoUp�hOT�oUpg]aR�\�`�^UT�h¨§0QSRUT
hydg\�WOo�dmt#tXT�VXYUhi]aV}pqWiwqT�o_WroÌ¡¤¥�ÃH¦>dmpqtZT�T�]X`6zJWO]aRsWro_ÃH^�Ò7zJWO]XR�]aRUT�tZT�hrdH¯ET�^�]aYstX[UYUhOT�o�]StZT�VXYshO]aV�§

ACBED
B�� ��Q;IGR�X�R�[�p�c�vyxzH�{|r
QSRUT�]aWr\�T�d{wmT�tXdmpqWrosp�YUVZT�^&]X`�^UT�tZWOwmT�]aRsT6ñJ��$ â T�«�Y�dg]XWr`qosV�\�T+dmoUV,]aR�dH]�]XRUT�VZT6f+dmo&`qoUhOj
[eT�YUVZT�^�]a`�\�`�^UT�h<YsoUVZ]XT+dm^sj%·�`{zJV,zJRUT�o&]XRUT�tZT�WOV,d�f�hrT+dgtJl|tZT�«�YUT�oUf�j�p�dm��[µT°]kz�T�T�o']XWr\�T
VXf�dmhrT�V5`ml½]aRsT}\�T�dmo)·�`{zªtXT�VX`qhiwqT�^b`mo6]aRUT}pmtXWr^6dmoU^6]aRsT�]aYUtZ[UYUhOT�oUf�T}zJRUWrf RbWOV5^UT�VZf�tZWr[eT�^b[�j
]aRsT)]aYUtZ[UYUhOT�oUf�Tb\�`�^UT�h¨§�x�WOwqT�o']aRUT)RUWrpqR�l|tXT�«�YUT�oUf�j'f�`q\��µ`moUT�o�]aV��UtXT�VXT�o�]�Wro�]aRUT6f�d+wEWi]kj
·�`{z�Wi]�VXT�T�\�V�^s`qYU[s]Zl|YUh0zJRUT°]aRUT�t�]XRUWrV�WOV"]aRUT¢f+dgVXTbl|`qt"]aRsWrV�VXWi]aY�dH]aWr`mo�§�Ë»RUT�o²os`�p�dg�­WOV
�UtZT�VXT�o�]6]aRUT�\�WroUWO\6YU\ÅhOT�wmT�hL`ml}\�`E^sT�hrhOWroUp_osT�f�T�VXVXdmtZj­l|`qt�d�tZWrpq`qtZ`qYUV�dmo�dghOj�VXWOV�WOVî(�dmtZpqT
n�^U^sj â Wr\6YUhrdg]aWO`qo [ (�n â \5zJRsT�tXT,��dmt�]#`ml½]aRUTS]XYUtX[UYshrT�o�]LVX�eT�f°]atZYU\�WrV�tZT�VZ`qhOwmT�^�`qob]aRUTJpqtZWr^
dmoU^�Wros·�YsT�oUf�T�`ml<]aRUT�VXYU[�ºkpqtZWr^�T�^U^UWrT�V}WrV³\�`�^UT�hrhrT�^�§0QSRsT"f�`qV�]S`mlE(�n â dg]}hrdmtXpmT�ñJT�j�oU`qhO^UV
o�YU\6[eT�tZV6WrV�wqT�tZj²hydmtZpqT�]X`'dmhOhr`{z�tZT�VZ`qhrYs]XWr`qo²`ml}]XRUT�VZ�µT�f�]atZYU\Ö^U`{zJo®]a`&WOoUT�t�]aWrdmh#VXf+dghrT�V�§
QSRUT�tXT�dmtXTbos`_�UYU[UhOWrVXRsT�^�(�n â tZT�VXYshO]aV�l|`qt�f+d+w�WO]kj&·U`@zJV�dg]�f�`qoU^UWi]aWO`qoUV"dg�U�UtX`qdmf RUWrosp%]XRUT
©&dmf R�dmoU^�ñJT�j�oU`qhO^UVJo�Ys\6[µT�tXVJ`ml0Wro�]aT�tXT�V�]Jl|`qt}]aRUT�f�YUtXtZT�o�]Jz�`qtZ´½§

â `q\�T�tZT�f�T�o�]�z³`qtZ´®R�dmVbf�`qoUVXWO^UT�tZT�^ªd4R�j�[UtZWr^ÉñJ��$ â º_(�n â dg�U�UtX`qdmf R�l|`qt6f+d+w�WO]kj�·�`{zJV�§
QSRUT�f�`q\���dmo�j ¶ ñJ�"c0QãR�dgV�^UT°wqT�hr`q�eT�^�]kz³`4dm�s�UtX`�dgf RUT�V�¡�'m¥H¦"¡�'R'H¦¨§_QSRUT�¾�tXV�]6WrV�[�dgVXT�^
`qo_YUVZWroUp6d6f�`�dmtZVXT"pmtXWr^J(Çn â uE]aT�tZ\�T�^j&�(�n â ¡�'g¥H¦¨us]a`6tZT�VZ`qhOwmT�`qoUhOj¢]XRUT�hydmtZpqT�V�]}T�^U^UWrT�V}`qo
]aRsT)pqtZWr^'dgoU^�]X`�\�`�^UT�h�]XRUT)VZYU[Eº¿pqtXWO^&VXf�dmhrT�T�^U^sWrT�V�YUVXWOoUp�]XRUT â \�dmpm`qtXWOoUVX´�W�\�`�^UT�hÐ§SQSRUT
dm�U�stX`�dmf R�z}dgV�VXT�T�o&]X`�pmWOwqT�[eT�]Z]aT�t�dmpqtZT�T�\�T�o�],zJWO]XR&\�T+dmVZYUtXT�\�T�o�]aVJ]aR�dmo�]aRUT�Ò}dmhO^szJWro�º
(<`q\�dH¯�\�`�^UT�h�[sYs],oU`�dmVXVZT�VXVZ\�T�o�]�`mlÇ]aRsT��stXT�^sWrf�]XWr`qosVJdmV}]aRUT�pqtZWr^_WOVStXT�¾UoUT�^%z}dgV,\�dm^UTg§
��VXT�f�`qoU^¬dg�U�UtX`qdmf R7WOV�d­R�jE[stXWr^ª`ml�ñJ��$ â º_(�n â dgoU^7WOo�wm`qhOwmT�V�\�dg]Xf RUWrosp²d­oUT+dgt�º¿z�dmhOh
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ñ,�%$ â VX`mhrYs]XWr`qo®zJWi]aRÈdmoÈ`qYs]XT�t9(�n â VZ`qhrYE]aWr`mo�§²��p�dmWOo�oU`Ì^UT�]admWrhOT�^�T�wgdmhOY�dg]XWr`qo®`gl�]XRUT
�µT�tZl|`qtZ\�dgoUf�T�`mlÇ]aRsT�dg�U�UtX`qdmf R�z�dmV,\�dg^UTm§

�ÅVZT�f�`moU^Õdm�U�UtZ`�dmf R�l|`qhOhr`{z�T�^7[�jÉ]aRUT'f�`q\���dmo�j¬©�T�] dgf�`q\���Wro�wm`qhOwmT�V�YUVZWroUp®d�VXf�dmhrWOoUp
`mlS]aRsT_T�^U^sj²w�WrVXf�`qVXWi]kj²]X`4tXT�\�`{wqT�]aRUT_f�`qo�]atXWO[UYs]XWr`qo®`glS]aYUtZ[UYUhrT�oUf�T�zJRsWrf R�R�dmV¢dghrtXT�dm^sj
[µT�T�o�tXT�VX`qhiwqT�^�`qob]aRUTJpqtZWr^�¡ �{ÂH¦¨§5QSRUTJ]aT�f RUoUWr«�YUTgu�]XT�tZ\�T�^�(�$ â u�VXRU`{z³T�^�VZ`q\�TS^UWOÎµT�tZT�oUf�T�V
Wro�]aRUT,hrT°wqT�he`ml�·UYUf�]XY�dg]aWO`qoUV³`q[UVXT�tZwmT�^�l|`qt³d�f�d{w�Wi]kj�]XT�VZ]�f+dmVZT�[UYE]}oU`�tXT+dghµT°wmdghrY�dg]XWr`qobz�dmV
�UtXT�VXT�o�]XT�^�§���`{z³T�wqT�t�u½]aRUT�dm�s�UtX`�dgf R�WOVStadg]XWr`qo�dghrhOj¢[UdmVXT�^�§

c�`qt)f�d{w�Wi]kj®VXWO\6YUhrdg]aWO`qoUV�]aRUT_f RU`mWrf�T�WrV)]XRUT�tZT�l|`qtZT_VXT�T�oÉ]X`4[µT�[µT°]kz�T�T�oªñ,�%$ â zJRUWrf RÈWOV
]aRUT�`qtXT°]aWOf+dmhOhOj_^U`mYU[s]Xl|Ysh
`qt,`m]XRUT�t�(�n â WroUVZ�UWrtZT�^4dm�s�UtX`�dgf RUT�V,zJRUWrf R4dgtXT)T�WO]XRUT�t,YUoU�UtZ`{wqT�o
`qt�]X`E`�f�`qV�]ahijq§�QSRsTbdm�U�UtZ`�dmf R&]adm´mT�o4Wro&]XRUWrV,]aRUT�VXWOV�WrV,]a`�YUVXT)]XRUTbñJ��$ â �UtXT�^UWrf°]aWO`qoUV�WOo
f�`qo@ÓZYUoUf�]XWr`qo_zJWi]aR�dmhrh>d{wgdmWOhydm[shrT�T¼¯E�µT�tXWr\�T�o�]admh<^�dg]ads§�Ñ¿],WrVSRU`q�eT�^%]aRUdg]J]aRUT�f�tZT�^UWO[UWrhOWO]kj�`ml
]aRUTbVZWr\6Yshydg]XWr`qo�tXT�VZYUhO]XV�f+dmo4]XRUT�tZT�l|`qtZTb[µTbT�VZ] dg[UhrWOVXRUT�^²dgoU^4]aRUT�o­YsVXT�^Ì]a`%�UtZ`{wEWO^UTbT°¯�]Xtad
Wrosl|`mtX\�dg]aWO`qo�§ÇÑ¿]SWrV}Rs`@z³T�wmT�t,dmo�]aWOf�WO��dg]aT�^�]aR�dH]So�YU\�T�tXWOf+dmhe�UtX`m[UhrT�\�V�zJWOhrhe[µT�T�oUf�`qYUo�]aT�tXT�^
zJWO]XR�usl|`qtST¼¯Udg\��UhOTmuU`m[s] dmWOoUWrosp¢d¢pmtXWr^%WOoU^UT��eT�os^UT�o�]�VX`qhOYs]aWO`qo�§
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QSRUT��L©&ÒS�m~îf�`�^UT�z�dmV¢YUVXT�^Él|`qt�]aRUT_f�dmhrf�YUhydg]XWr`qosV)�UtZT�VXT�o�]aT�^ªWro®]XRUWrV6]XRUT�VZWrV�§�QSRUWrVbWOV
d�pqT�osT�tXWOf ¶ c5~ãf�`�^UTb^UT°wqT�hr`q�eT�^­dg]"]XRUT¢v�osWOwqT�tXVZWO]kj'`gl}x�hydgVXpq`{z�dmoU^4R�dgV�[µT�T�oÌYUVXT�^4]a`
VXYUf�f�T�VXVZl|YshrhOj­\�`E^sT�h�VZ]XT+dm^Ej­dmoU^�YsoUVZ]XT+dm^sjÌ·�`{zJV�WroUf�hrYU^UWOoUp%dmT�tX`ml|`qWOhrV�¡ �qÃ@¦¨u
zJWOoUpqV�u
tZT+dmtÊº
z}dgtX^ªlüdgf�Wrosp­V�]aT��UV4¡¤Âq¥H¦¨u�ÓZT°]aV&¡ ÂmÍg¦Ðu³WroÉVXYU[sVX`qoUWOfmuL]atadgoUVX`qosWrf�dmoU^ª\�`qtZT_tXT�f�T�o�]XhOjÉR�jE�eT�tÊº
VX`qosWrf_·�`{zJV�§¬QSRUT��UtZT�^U`q\�WroUdmo�]�l|T�dg]aYstXT�V�`ml"]XRUT�f�`�^UT�dmtXT�^UT�VZf�tZWr[eT�^7WOoC¡ �q��¦,dgoU^�dmtZT
VXYU\�\�dmtXWOVXT�^�RsT�tXTg§���f�T�hrhßºkf�T�o�]atZT�^®¾�oUWi]aT�wm`qhrYs\�T�^sWrVXf�tXT°]aWrVXdg]aWO`qo�\�T�]aRs`E^�WOV6T�\��Uhr`{jmT�^
]a`ÌVX`mhOwqT�]XRUT%ñJ��$ â T�«�Y�dH]aWr`moUV�§®QSRsT_f�YUtZtXT�o�]�l|`qtX\)YUhydg]XWr`qo²T�\��Uhr`{j�V�Ä"VXRUT�t�Û Vb·�YE¯Édm��º
�UtX`+¯EWr\�dg]XWr`qo�VXf RUT�\�T�dmos^�©&v âU¶ (ÌwgdmtXWrdm[UhrT�Wro�]aT�tX�e`qhydH]aWr`mo�l|`qt³]aRUT"^sWrVXf�tXT°]aWrVXdg]aWO`qo�`ml�]XRUT
f�`qo�wmT�f�]XWOwmT)]aT�tX\�V,`�f�f�YUtXtZWroUp�Wro%]aRsT�pq`{wmT�tXosWroUp�T�«�Y�dg]XWr`qoUV�§ ¶ T�o�]XtadmhÇ^UWOÎµT�tZT�oUf�WroUp�WrVJYUVZT�^
]a`¢^UWOVXf�tZT�]XWrVXT"]XRUT�^UWiÎ>YUVZWOwmT"]aT�tZ\�V�§#�¸VZ]aT�dm^sj_V�] dg]XT�f+dmhOf�YUhrdg]aWO`qo��UtZ`Ef�T�T�^UV�WOo�]kz�`��UR�dgVXT�V�u
zJRUT�tZT,]XRUTSl|tXT�T�VZ]XtXT�dm\äVZ] dgtZ]aWOoUp�VX`qhOYs]aWO`qobWrV�WOoUWO]XWydmhOhOj�VZ\�`�`m]aRsT�^�YUVXWOoUp�dmo�T¼¯E�UhrWOf�WO]#VZf RUT�\�T
dmoU^�]XRUT�o�dmo�Wr\��UhOWrf�Wi]�VXf RsT�\�T"WrV³YUVXT�^�]a`)`m[s] dmWOo�tXdm�UWr^�f�`qo�wmT�tXpmT�oUf�Tm§LQSRUT"hrWOoUT+dgtLV�j�VZ]aT�\
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dmtZWrVXWOoUp¢dg]JT�dmf R&WO\��UhOWrf�WO]L]aWr\�T"V�]aT���WrVSVZ`qhOwmT�^&YsVXWrosp�d�x�T�oUT�tadmhOWrVXT�^ ¶ `qoHÓZYUp�dH]aT�x�tXdm^UWOT�o�]
\�T�]aRs`E^�dgoU^Èd'Ò�Ñ_(�v�lüdmf°]a`qtZWrVXdg]aWO`qo²WOV6YUVZT�^ÈdmVbd'�stXT�f�`qoU^UWi]aWO`qoUT�t�§'QSRUT�f�`E^sT�T�\��Uhr`{j�V
d�VZ]XtXYUf°]aYUtZT�^­\6YUhi]aWiº¿[Uhr`�f ´_pqtZWr^'V�jEV�]aT�\�§���oÌWr\��µ`mtZ] dgo�]�l|T+dg]XYUtXTb`glL]XRUT6f�`E^UTbWOV�]aRsTbYUVXT
`ml³dm�U�stX`+¯EWr\�dg]aT¢�qdgf�`q[UWrdmo4\�dg]atZWrf�T�V�l|`qt�]XRUTbhrT°lÏ]�R�dmos^­VZWr^UTb`gl³]XRUTbhrWOoUT+dmt�VZj�VZ]XT�\�§6QSRUT
´qº 5 ]XYUtX[sYUhrT�o�])\�`�^UT�h³WOV�WO\��UhOT�\�T�o�]aT�^²]X`&^UT�VXf�tZWr[eT�]aRsT�WroE·�YUT�osf�T�`mlS]XYUtX[sYUhrT�oUf�Tg§&QSRUT
YUoUV�]aT�dm^sj%��dmt�],`ml
]XRUT�f�`�^UT�T�\��Uhr`{j�VJdmo�Wr\��UhrWOf�WO]³YUoslüdgf�]a`mtXT�^�^UY�dghiº¿]XWr\�T"\�T�]aRs`E^�§#�,T�tZTmu
]aRsT�tXdg]aT,`ml<f�`qo�wqT�tZpqT�osf�T"[eT�]kz³T�T�o�]kz�`6f�`qoUVZT�f�YE]aWOwmT�tZT+dmhßº¿]aWO\�TSV�]aT��UV�WOVL\�`qoUWi]a`qtZT�^�[�j�]XRUT
VX`Hºkf+dghrhrT�^%��VXT�Ys^U`�QSWO\�T�QÇ`qhrT�tadmosf�T [ ��QSQ�\¼u½zJRsWrf R�WrVS^UT°¾�oUT�^&dmV

��� �����4��� © �4� Ñ � ���4��� © ��� ���� � ���4��� © �4� Ñ � � ��� �
zJRUT�tXT � B [ Ì � Ì�º � Ì »�� Ì �Ö\#WrV�]XRUT�wqT�f�]X`qtS`ml�f�`moUVXT�tZwqT�^�wgdmtZWydm[UhOT�V³dmoU^ � ��� © ^UT�oU`g]aT�V}]XRUT
\bº¿]aR²�UVXT�YU^U`4]aWO\�T�WO]XT�tXdg]aT�dg])]XRUT�oEºÐ]aR®tZT+dmhL]aWO\�T�hrT°wqT�h¨§&QSRUT_^sT�] dgWrhrT�^²l|`qtZ\6YUhrdg]aWO`qo²WOV
^UT�VXf�tZWr[eT�^�Wro%���s�µT�oU^UWi¯%Ò

ACB��gB�A ��Qh[WQeHJiPQ;I�plU2R�U
��f�`q\��UdmtXWOVX`qo�`ml#]aRUT ¶ c0~��UtXT�VXVXYstXTb]atXdmf�T�V�zJWO]XRÌd�VXT�f�]aWO`qo'] dg´mT�o4l|tZ`q\óT¼¯E�µT�tXWr\�T�o�]�WOV
VXRs`@zJo�Wro�c0WOpqYUtXT�V��E§O��dmos^'�E§á�E§#��VJzJWrhOh�[eT�VZT�T�o&Wro�ñ�© â VX�eT�f�]Xtad��Uhr`m]XV�uU]XRUT ¶ c5~�^�dH] d
WrV,\�`qtXT�VXWOo�YsVX`qWO^�dmh�Wro�o�dg]aYstXT�]XR�dmo&]XRUT)T¼¯E�µT�tXWr\�T�o�]admh
^Udg] ds§,�,`@z³T�wmT�t�u<dmV�WOV�T°w�Wr^UT�o�]"Wro
c0WOpqYUtXT��E§i�qu�]aRUT�f�`q\���dmtZWrVX`mo�`ml<]XRUT ¶ c0~À^�dg]ad�zJWO]XR�d)�e`qtZ]XWr`qo¢l|tX`m\ãT°¯E�µT�tXWO\�T�o�]�WrVLwqT�t�j
pq`�`E^�WroU^UT�T�^�§#QSRUT��stXT�VZVXYUtZT�WOV}�UhO`m]X]XT�^�WOo%�
`qYUos^UVJ�µT�tSVX«�Y�dmtZT�WroUf R [ � â Ñ�\}dgoU^_]aRUT"]XWr\�T
WrV³Wro�VXT�f�`qoU^UV�§#QSRUT�dmpqtZT�T�\�T�o�]�WrV�«�YUWi]aT�tXT�\�dmtZ´gdg[UhrT�dmoU^�RUdmV}oUT°wqT�t�[µT�T�o_VXRs`@zJo_]X`6VXYUf R
dmo¢T°¯�]XT�o�]L[�j6`m]aRUT�t�tXT�VXT+dgtXf RUT�tXV�§ $,YU\�T�tX`qYsV5z�`qtZ´�V³R�d+wmT�dgo�dmhOj�VZT�^b]aRUTS·�`{zÉl|T+dg]XYUtXT�V#[UYs]
`qoUhij6VZRU`{z¬f�`q\���dmtZWrVZ`qo6zJWO]XR��e`{z�T�t³VZ�µT�f�]Xtadmh�^UT�oUVXWi]aWOT�VLdmoU^¢VX`mYUoU^��stXT�VZVXYUtZT�hOT�wmT�hrV#WOo¢]XRUT
f+d+w�WO]kjm§5n5wqT�o6]aRUT�o)]aRsT�f�`m\���dgtXWrVZ`qoUV
dmtXTLoU`m]5dmVZ]X`qYUoU^sWroUpU§ÇQÇ`�^�dg]XT³]XRUWrVÇWrV�]aRUT³`qoUhij�VZ]aYs^sj
]a`�VXRU`{zªd�^sWrtXT�f�]0f�`q\���dmtZWrVX`mo�`mls]aRUT³�UtXT�VXVXYstXT}]atXdmf�T�V�§
QSRUTSdmf�`qYUVZ]XWrfLVZ]XtXT+dg\)zJWrVZT��UtZT�VXVZYUtXT
^UWOVZ]atZWr[UYE]aWr`moUV�dmhO`qoUp"]aRsT,f�d+wEWi]kj6·�`�`qt#dmtZT,tZT��UtZT�VZT�o�]aT�^_dmV�]aRUT,ñJ`E`g]L©�T+dgo â «�Y�dgtXT [ ñ�© â \
�UtZT�VXVZYUtXT�V,dmoU^�]XRUT"`{wqT�tadmhOhµVZ`qYUoU^_�UtZT�VZVXYUtZT�hrT�wmT�h¨u â �*(�§sQSRUT"ñ�© â �stXT�VZVXYUtZT"wgdmhrYUT�V}dmtZT"d
\�T+dmVZYUtXT6`gl�]aRUT6V�] dg]XWrV�]aWrf�dmh�VZ]admoU^�dmtZ^4^UT�w�Wrdg]aWO`qo'`ml�]XRUT6VXWOpqo�dmh
dmoU^'dmV"VXYsf R­�stX`{w�Wr^UT)]XRUT
\�dmpqoUWi]aYU^UT�`ml�]aRsT)·�YUf°]aY�dg]XWroUp_f�`q\��µ`qosT�o�]�dmtZ`qYUoU^']XRUT6\�T+dmo&wgdmhOYUTm§�QSRsT¢ñ�© â `glL]XRUT
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�UtXT�VXVZYUtXT�WrVSf�dmhrf�YUhydg]XT�^�dmVSl|`qhOhr`{zJV�v

¬ÇÛ�© « B �w� [ ¬ Ñ ¬E©�`�a � \ �Ï �
QSRUT â �*(�Wro%^UT�f�WO[µT�hrV [ ^�ÒW\�WrVS^UT°¾�oUT�^&dmV�v

¶ ¬�× [H��� \ B �g� ¥�� � � ¹w¡í¬ÇÛª©o«�Øq� À �+� ±�¢ ¬ ��£
zJRUT�tZT6� À �{�<±�¢{¬ � WrVS]aRsT�V�] dmos^�dmtX^�tXT°l|T�tZT�oUf�T��UtZT�VZVXYUtZT_¡ ÃR'@¦¨§#Ñko&dm^s^UWO]XWr`qo�]X`�]XRUT�tXT�VZYUhO]XV
[µT�WroUp��UtXT�VXT�o�]XT�^�Wro�]aT�tZ\�V³`ml<]aRsT�hr`mp�dmtXWi]aRU\�WrfS^sT�f�WO[µT�hµVZf+dmhOTmu�]aRUT°j�zJWOhrhedmhrVZ`)[eT�VZRU`{zJo�WOo
]aT�tX\�VS`ml ¬�Ûª©o«lAg«½§

Ñ¿]�WrV��UtZ`q[�dm[shOj'[eT�]Z]aT�t�]X`%YUVXT�d_f�YU\)YUhydg]XWOwmTb^UWrV�]atXWO[UYs]XWr`qo&l|YsoUf�]XWr`qoÌ`{wqT�t)ñ�© â �UtXT�VXVZYUtXT
dmo�dmhij�VXWrV�Wro�]aR�dg]�l|tXT�«�YUT�oUf�j&tXT�VX`qhOYs]aWO`qo'�UtZ`q[UhrT�\�V�dmoU^'zJWOoU^U`{z VXW ��T�V�f�T+dgVXT6]a`�[µTbdgo'WrVÊº
VXYUTg§L��`{z�T°wqT�t�]aRsT��UtXT�VXT�o�]�dmo�dmhij�VXWrVSWOo�]aT�os^UVS`qoUhij�]a`¢WO^UT�o�]aWilÏj�l|tZT�«�YUT�osf�WrT�V,dmoU^�f�`q\���dmtZT
]aRUT�T�ÎµT�f°]aVS`ml�VZYU�U�UtZT�VXVZWr`qo_WOo�hydH]aT�tLf R�dm�E]aT�tZVSdmoU^�]XRUT�tZT�l|`qtZT"ñ�© â �UtZT�VXVZYUtXT�dgo�dmhOj�VZWrV#zJWrhrh
VXYs¹�f�Tm§���hrVZ`��e`{z�T�t�VZ�µT�f�]atXdmh#^UT�osVXWO]kj [ � â ~C\"tXT��stXT�VZT�o�] dH]aWr`mo²WOV�\�`qtZTbVXYUWi]aT�^­]a`%[UtZ`�dm^
[�dmoU^¢�UtZT�VZVXYUtZT�VZ�µT�f�]atXd�tXdg]aRsT�t5]aRUdmob]aRUTJo�dmtZtX`{zª[�dmoU^¢zJRUWrf R¢WOV5]kjE�sWrf+dghU`mlµf+d+w�WO]kj6\�`�^UT�V�§
â `¢WO]JWOVS\�`qtZT�dm�U�UtZ`q�UtZWydg]XT"]a`¢YUVXT��e`{z�T�t�VZ�µT�f�]atZYU\�zJRUT�o&hr`�`q´�Wrospbdg]S]aRsT�f�YUtXtZT�o�]�^�dg] dE§

c�`qt}]aRUT�T¼¯s�eT�tZWr\�T�o�] dgh<^�dg] d6]XRUT�VXdm\��UhrT�WOVS`@wmT�t�Â�VZT�f�`qoU^UV,hr`qosp¢zJWi]aR�db]aWr\�T"WOoUf�tZT�\�T�o�]
`ml��E§á�q�m�s�{£q£�'bVXT�f�`qos^UV�§JQSRUT�Vadm\��UhrWOoUp¢tadg]XT�WOV�£m�q�q�q����dgoU^�]XRUT�l|tZT�«�YUT�osf�j�tXT�VZ`qhrYE]aWr`mo�WOV
�{�q���)l|`qt"£m�q��Vadm\��UhOT�V��eT�t�zJWroU^U`{z�§�c0WrpmYUtXT)�E§ÁÂ�VXRU`{zJV�dmoÌdmf�`qYUVZ]XWrf�VX�eT�f�]Xtad%dmhO`qoUp�]XRUT
f+d+w�WO]kj�·�`�`qt�§ÇQSRUT}f�`q\��UYs] dH]aWr`mo�dmhq^�dH] d�WOVÇl|`mt0d,Vadm\��UhrTL`ml½d,\6YUf R6VZRU`qt�]aT�tÇ]aWO\�T#`ml½�E§O�{�E�{£
V�§%QSRUT�]XWr\�T¢WroUf�tXT�\�T�o�]�WrV��s§Á�q�q�q�qÂmÂqÍ�V)dmoU^�]XRUT�tXT�VZ`qhrYE]aWr`mo�WrV��@�m���m§%QSRUT�dmVXVZ`Ef�Wydg]XT�^
VX�eT�f°]atad%dmtZT6VXRs`@zJo­Wro'c0WrpqYstXTb��§ÁÔU§�QSRUTb^UWOVXf�tXT�]XT6l|tXT�«�YsT�oUf�WrT�V�`ml#WOo�]aT�tZT�V�]�dmtXTb�UtZT�^UWOf�]XT�^
tXT�dmVX`qoUdm[UhOj�z�T�hrhÐu�zJWO]XR�]XRUT�^U`q\�Wro�dmo�]SVZT�f�`qoU^�]X`qoUT�`ml
ÔU�{Â¢����l|tZ`q\ ¶ c5~ f�`q\���dmtZWroUp�]a`
]aRUT�Âq¥E�������stXT�^sWrf�]XT�^­T°¯E�eT�tXWO\�T�o�] dmhOhOjq§bQSRsWrV�WrV"z³T�hOh5zJWO]aRsWro4]aRUT%�{�¥¤�]X`qhrT�tadmoUf�T6l|tX`q\
]aRUT)ñ,`mVXVXWi]aT�t6¡¤£qÍg¦0dmoU^ â \�Wi]aR®¡�'mÍ@¦0T�\��sWrtXWOf+dmh�l|`mtX\6YUhrds§SQSRUT��+VZ]"dmoU^4ÂmtZ^�]X`qoUT�V�dmtXT)dmhrVZ`
�UWrf ´gT�^�YU��[�jb]XRUTJVXWr\)YUhydg]XWr`qosV�dmoU^�dmp�dmWOo¢f�`q\���dmtZTStXT+dgVX`qo�dg[UhOj6z³T�hOhÐ§0��`{z�T°wqT�t³]aRsT�ñ�© â
�UtXT�VXVZYUtXT�hrT°wqT�hOV�dmtXT%`{wqT�t�ºk�stXT�^sWrf�]XT�^ª[�j ¶ c5~ódgoU^Él|`mtbVX`q\�T%hr`�f+dg]XWr`qoUV6dmtXT_^U`mYU[UhrT_]XRUT
dm\��UhrWi]aYU^UTbl|`qt�]aRsT�f�`qtZtXT�VX�e`qoU^UWOoUp'T°¯E�eT�tZWr\�T�o�] dmh#l|tXT�«�YUT�oUf�WrT�V�§'QSRUWOV)hOT+dm^UV�]a`4dgo®`{wqT�tÊº
�UtXT�^UWrf°]aWO`qo'`ml�]XRUT6`{wqT�tadmhOh0VX`mYUoU^4�UtZT�VXVZYUtXT¢hOT�wqT�hrV [ â �*(:ÛÁV¼\�[�j ¶ c5~�WOo&]aRUT)f+d+w�WO]kjq§�QSRUWOV
f+dmoª[µT%VZT�T�o7Wroªc0WrpqYstXT��E§i�{Âs§ªQSRUT ¶ c0~ótXT�VXYUhi]aV�^U`­oU`m]�f+dm�E]aYUtZT�]aRsT�os`qWrVZT�zJRUWOf R7WOV
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f�hOT+dmtZhOj)�UtXT�VXT�o�]�Wro¢]aRUT,T°¯E�eT�tXWO\�T�o�]+§�c�tX`m\Æ]aRUT,�UtZT�VXVZYUtXT�RUWrV�]a`qt�j6]atXdmf�T�V [ c0WrpmYUtXT�V���§O��dmoU^
�E§á�R\,]XRUT6T°¯E�eT�tZWr\�T�o�] dmh
^�dg]ad�WrV"\�`qtXT�tadmos^U`q\�Wro'o�dH]aYUtZT6]aR�dmo']XRUT ¶ c5~�^�dH] d�zJRUWOf R­WOV
VXWOo�YUVX`qWO^�dmh0l|`mt�dmhrh
hr`�f+dg]XWr`qosV�dm��dmt�]�l|tX`q\ wCAÝ(�B1�s§á�qÃEu�wCAÝ(�B��s§Á£�Ã�dmos^�w�Ax(EB��E§+'qÃ�§)QSRUT
[�dmf ´�pqtZ`qYUoU^�oU`qWOVXT�R�dmVS]aRsT�T°Î>T�f�],`ml�dg^U^UWrosp¢]X`�]XRUT�`{wqT�tXdmhrh â � (<V,VX`¢]aR�dH]�Wi]JWrVJf�hO`qVXT�t}]a`
]aRsT ¶ c0~ �UtZT�^UWOf�]XWr`qoUV}]XR�dmo�WO]}z³`qYUhO^�[eT�zJWO]XRU`qYs]S]XRUT�oU`qWrVZTm§

"�#&¦ % 2��"� §%3¨:4�0���4�+* �)�4$ §%342���!#�0���4�+* �¬�����

ACB�©CBGF ��LYUWS�O�Rmªg[2RmcwiZcwvy«­¬®ª¯LYO�RmseLoij[WQ;I�a�LYU�[J°_QVUWLYU
± ��8:��øHû�
���þµ÷{ùM� h_ùs÷{ù
¶ `q\���dmtZWrVX`moUV5`mlµ�UtXT�^UWrf°]aWO`qoUV5[�j6]XRUTSf�YUtZtXT�o�]L\�T�]XRU`E^�dmtZTS\�dg^UT�zJWO]XR¢T°¯E�µT�tXWO\�T�o�]admhU^�dH] d
�UtZ`@w�WO^UT�^­[�j­�m`qRUo²ñ,`mVXV�`ml�~"T�l|T�osf�T�dmoU^­n5wgdmhrY�dH]aWr`moÌñ,T�VXT+dgtXf R���pqT�osf�jqu
Ò�T�^sl|`qtX^ª¡�'q�H¦¨§
QÇT�VZ]�z³T�tXT�f+dmtZtXWOT�^Ì`qYs]�WroÌ]aRsT���WrtZf�tadHlÏ]�ñ,T�VXT+dgtXf R®��VXVX`�f�Wrdg]aWO`qo�(�]a^²ÍglÏ]�¯­¥glÏ] [ �E§S'gÔq\�¯
�E§ ÔqÔq\j\#]XtadmoUVZ`qoUWOf�zJWroU^_]XYUoUoUT�h<dg],©&dgf R�o�YU\6[eT�tZVS`ml
�s§Á£su��s§Á¥suU�E§á¥�Ã�u��s§ÁÍsuU�s§ÁÍq¥suµ�q§i�qu��q§i�{Í
dmoU^_�m§áÂ�Ã�§0QÇYUoUoUT�hs]a`m]admhs�stXT�VZVXYUtZTJWrobdmhOhEf�dmVXT�V5z}dgV#dg]a\�`qVX�sRUT�tZWrfm§
QSRUTStXT�f�]admoUpqYUhrdmt0f�d+wEWi]kj
]aT�VZ]XT�^&RUdmV,d¢hOT�oUpg]aREºÐ]a`gº¿^UT��s]XR [ (EAm~C\�tadH]aWr`b`gl�Ã¢dmoU^�d6zJWr^s]XR�]X`�^sT��s]XR [ Ë;Am~C\�tadg]XWr`¢`ml
�q§SQSRUT�f+d+w�WO]kj%RU`mYUVXT�V�d�`qosT�]XT�o�]aR'VZf+dmhOT��"©&ñJ��©/\�WrVZVXWrhOT"zJRUWrf R�WrV,VZ]XWroUp�\�`mYUo�]aT�^&dg]
]aRsTbf�T�o�]XtXTbhrWOoUTm§�Ñ¿]�WOV�l|T�hi]"]aRsTbf+dmtZtXWydgpqT)`ml#]XRUTb\�WOVXVZWrhrT�zJWrhOh
os`m]�VXWOpqoUWi¾�f+dmo�]XhOj�T�ÎµT�f°]�]XRUT
`{wqT�tadmhOhÇ·�`{z��UR�j�VXWrf�V�`ml�]aRsT6f+d+w�WO]kj�T�o�w�WrtZ`qoU\�T�o�]+§�QSRUWOV"WrV�VXYU�s�µ`qt�]aT�^4[�j�]aRUT)VXWr\�WrhrdmtXWi]kj
Wro�\�T�dmVXYstXT�^_�stXT�VZVXYUtZT"·�YUf°]aY�dg]XWr`qosV}`qo�]XRUT"f+d+w�WO]kj�·�`�`qtL[µT°]kz�T�T�o�f+dmVZT�V}zJWO]XR�]aRsT�\�WrVXVZWrhOT
dg]J^UWiÎ>T�tXT�o�]JwmT�tZ]XWrf�dmh<RUT�WOpqR�]aV�§LQSRsT�VZT�hOT�f�]XT�^�]aT�V�],f+dmVZT�V�dmtXT�VZRU`{zJo&Wro_]adm[UhrT�£E§O�q§

��tXT�VXVXYstXT�]aWr\�T"RUWOVZ]X`qtXWOT�V�z³T�tZT�\�T+dgVXYUtZT�^�dmhr`qospbdbhrWrosT�dg]S`qosT�«�YUdmtZ]XT�tJVX��dgo�`mo%]XRUT�·�`�`qt
`ml³]aRUT¢f+d+w�WO]kjm§�QSRUT¢]aT�VZ]XV�z³T�tZT�f+dgtXtXWOT�^­`qYs]�zJWO]XRÌ[�d+jÌ^U`E`mtXV�dg]�wgdmtXWO`qYUV�dmoUpmhrT�V�§j(�dmtZpqT
^UWiÎ>T�tXT�osf�T�V5z³T�tZTJ`q[UVXT�tZwmT�^�[µT°]kz�T�T�o¢]aRUTS�UtZT�VZVXYUtZTJ·UYUf�]XY�dg]aWO`qoUV5`m[s] dmWOoUT�^6zJWi]aRb^U`�`qtZV0wqT�t�º
]aWOf+dmhOhOj%YU�­dmos^4^U`E`mtXV�`mÎ
u<dmV"VZRU`{zJo²WOo'¾�pqYUtZT��E§i�{�s§�QSRUTbzJWr^s]XR']a`_hOT�oUpm]XR4tadg]XWr`�`glL]XRUT
f+d+w�WO]kj�VZYUpqpqT�VZ]aV}]XR�dg]L]aRUtZT�T"^sWr\�T�oUVZWr`qo�dgh�T�ÎµT�f�]XV�zJWrhOh½[µT�VXWrpmoUWO¾�f�dmo�]+§5QSRsT�hrWO´mT�hOj¢T�ÎµT�f°]S`ml
]aRsT�^U`�`qtXV³WrVL]a`)f RUdmoUoUT�h>]aRUT,·�`{zÕ^U`{zJo�]aRUT�f+d+w�WO]kjquE�UtXT°wqT�o�]XWroUpbhOT+dm´HdmpmT�WOo�]aRsT"VX��dgo�zJWOVXT
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dmoU^�·�`{zÕVX�eT�T�^�uUtZT�VX�eT�f°]aWiwqT�hij	��dmoU^ � ©7WOV³]aRsT"tXT�VX`qo�dgo�]�l|tXT�«�YUT�oUf�j�f�`qtZtXT�VZ�µ`moU^UWrosp6]a`)]XRUT
ñ · � \�`�^UTm§���T�hrhrT�t�dgoU^ÌÒ�hrWOVXV,^UT�]XT�tZ\�WOoUT�^&l|tZ`q\�]aRUT�Wrt�T°¯E�µT�tXWO\�T�o�]XV�]aRUdg]�]XRUT6f�`moUVZ]admo�]aV
Â dgoU^ £x¤ dmtXT)�s§á�qÃ�dmos^4�s§áÃR'EuetXT�VZ�µT�f�]XWOwqT�hOj>¡ ÔU�+¦Ð§���T�hrhOT�t�¡¤Ôq�g¦0T�VZ]XWr\�dg]aT�^�]aRUdg]�l|`mt�f�d{w�Wi]aWrT�V
zJWO]XR4d](EAm~�tadg]XWr`�`ml#Ô�`qt"pmtXT+dH]aT�t)uµ]aRsT6^UWOÎµT�tZT�oUf�Tb[µT°]kz�T�T�oÌ]aRUT6ñ,`qVZVXWi]aT�t,l|`qtX\)YUhyd�dmoU^
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T°¯E�eT�tZWr\�T�o�]aVJVXRs`qYUhr^�[eT"zJWO]aRsWroÌ�{��¤
c0WOpqYUtXT&�E§i�q�&VZRU`{zJV�]aRsT&wgdmtXWrdg]aWO`qoÈ`ml�]aRUT â ]atZ`qYUR�dgh�o�YU\6[eT�tZV�[eT�]kz³T�T�o ©&dgf R»�s§ÁÔ�dmoU^
©&dmf R��q§O�+Í¢l|`qt�d�f�d+wEWi]kj_zJWO]XRD(EAm~CB�ÃE§}QSRUT�hrWOoUT�VJtXT��UtXT�VXT�o�]�]aRUT â ]atZ`qYUR�dmh�o�YU\6[eT�t,�UtZT°º
^UWOf�]aT�^4[�j&]aRsT¢dm[µ`{wmTbT�«�Y�dg]XWr`qo&l|`mt�]aRUT�¾�tXV�]�l|`qYUt"\�`E^sT�V�§�QSRUTbV�j�\6[µ`mhrV�uµ^UT��sWrf�]XWroUp�]XRUT
f�`m\��UYE] dg]XWr`qo�dgh<�UtXT�^UWrf°]aWr`moUV�ueVXRU`{zà]aRUdg]�]XRUT)\�T+dmVZYUtXT�^'l|tXT�«�YsT�oUf�WrT�V"dmtXT�z�T�hrh�zJWO]aRsWro&^sT°º
VXWOtXT�^%dmf�f�YUtadmf°jq§LQSRUWrV}dmpqtXT�T�\�T�o�]JWrV�pqT�oUT�tadmhOhOj�dg]X]admWrosT�^�l|`qt}VZWr\6Yshydg]XT�^�tZT�VXYshO]aV�§#QSRUT�tXT�dmh
f R�dmhOhrT�oUpqT"l|`qtJdbVXWO\6YUhrdg]aWO`qo�WrV}]X`¢�UtXT�^UWrf°],·UYUf�]XY�dg]aWO`qo%hrT°wqT�hOVJtXT+dghrWrV�]aWOf+dmhOhOjq§

 1 � ùE÷Jm¸ù�úG3~O ?�n�T
c0WOtXVZ]5f�`qoUVZWr^UT�t�]aRUTJtXT�VXYUhi]aV#dg]Ld"l|tZT�T�V�]atZT+dm\1©&dgf R�o�YU\6[eT�t#`mlµ�s§Á¥�ÃE§
�»f�`q\���dmtZWrVX`mob`mlµ]XRUT
VXWO\6YUhrdg]aT�^ â �*(Ì^UWrV�]atXWO[UYs]XWr`qo�dmhr`qosp�]aRsT"f+d+w�WO]kj�·�`�`qt�WOV�\�dm^UT�zJWi]aR�T¼¯E�µT�tXWr\�T�o�]SWOo�¾�pqYstXT
�E§i�{Âs§�QSRUT¢oU`qo�ºk^UWO\�T�oUVXWO`qo�dmhOWrVXT�^�tZ`E`g]�\�T�dmo4VX«�Y�dgtXTb�UtZT�VXVZYUtXT�^UWOVZ]atZWr[UYE]aWr`mo&WrV�VXRU`{zJo­Wro
¾�pqYstXT��E§i�@�E§�c�tX`q\�[µ`g]aRÌf�`q\���dmtZWrVZ`qoUV�]XRUT¢«�Y�dmhrWi] dg]XWOwmT6dmoU^4«�Y�dgo�]XWO]adg]aWiwqT6]atZT�oU^sV�`glL]XRUT
f�`m\��UYE] dg]XWr`qo�dgh>�UtZT�^UWOf�]aWO`qoUVSf�hr`qVZT�hOj�dm^URUT�tXT�]a`¢]aRs`qVXT�`q[s]admWrosT�^%[�j_T°¯E�eT�tXWO\�T�o�]Fv

Ç QSRUT�tXT³WrVÇd�^UtZ`q�)WOo�]XRUT â �*(%[eT�]kz³T�T�o6]aRUT#l|tX`mo�]
[UYUhO´�RUT+dm^)dmoU^���AgÔ,hrT�ospm]aR��µ`qVZWO]XWr`qo�§
Ç QSRUWOV�WOVLl|`qhOhr`{z³T�^�[�j�dmo�WOoUf�tZT+dmVZT�Wro â �*(']aWrhOh½d)�Uhrdg]aT�dmY�WOV³tZT+dmf RUT�^_oUT+dgt�]aRUT�f�T�o�]XtXT
`mlÇ]aRsT�f�d+wEWi]kj

Ç � VXT�f�`qoU^4^sT�f�tZT+dmVZTbWro â �*(�WrVJ]aRUT�o4VXT�T�o']a`�`Ef�f�YUt�[µT°l|`qtXTgu>dmV�T°¯E�eT�f�]XT�^�uµ]aRUT â �*(
tZWrVXT�VJVXWrpmoUWO¾�f�dmo�]ahij�dmVS]XRUT�tXT+dgtS[UYUhr´�RUT�dm^�WrVJdm�U�stX`�dmf RsT�^�§

QSRUT6\�dmWOo�^UWOVXf�tXT��UdmoUf�WOT�V"[eT�]kz³T�T�o4]aRUT�tXT�VZYUhO]XV�dmtZT)VXT�T�o4oUT�dmt�]XRUT6tZT+dmt,[UYUhO´�RsT+dm^'zJRUT�tXT
]aRsT�f�`q\��UYs] dH]aWr`mo�dmh>tZT�VZYUhO]XV,`{wmT�t�º¿�UtXT�^UWrf°]J]aRUT â �*(�[�j�dm[e`qYs]��g^UÒ�§

 1 � ùE÷Jm¸ù�úG3 �-?H� #
¶ `q\���dmtZWrVX`moUV³`gl�T°¯E�µT�tXWO\�T�o�]admhedmoU^�f�`q\��UYs]aT�^_^�dg]ad�l|`qt#]aRUT â �*(­dH]Sd�l|tZT�T�VZ]atZT+dm\±©&dmf R
o�YU\6[eT�tL`ml5�m§O�{Í�dmtZT�VZRU`{zJo�Wro¢¾�pqYUtZT"��§O�+Ôs§5QSRUT,^UWOÎµT�tZT�oUf�T�[eT�]kz³T�T�o_f�dmhrf�YUhydH]aWr`mo¢dmoU^�]XRUT
T°¯E�eT�tZWr\�T�o�] dmh#^�dH] d�tXdmoUpqT�V�l|tZ`q\ ��]X`��{�m^UÒ�§Ç��`{z�T°wqT�t�u�]aRUT�VXRUdm�µT�`ml}]XRUT�^UWOVZ]XtXWr[sYs]aWO`qo
WrV6z³T�hOhStXT��UtXT�VXT�o�]XT�^�[�j®]XRUT%f+dmhOf�YUhrdg]aWO`qo®QSRUT�\�d{ÓZ`qt6^UWiÎ>T�tXT�osf�T�V�dmtZT�VZT�T�oÉ]X`²`�f�f�YUt¢dg]
wCAÝ(�B��s§á�qÃ�dgoU^&�0�á£Lç�È�Øm×}ç ���Á¥s§��}]�\�`mVZ]J]aRUT�^UWiÎ>T�tXT�osf�T�WrV��{�m^�ÒÕ`Ef�f�YUtZtXWOoUp�dg]�]XRUT
�s§á�qÃ�hO`Ef�dg]aWO`qo�§�Ñ¿])zJWOhrh#[µT�^UWrVZf�YUVZVXT�^ÉWOo®f R�dm�E]aT�t6Â�]aR�dH]bdg]�]aRUT�VXT�hO`Ef�dg]aWO`qoUV�VXWrpmoUWO¾�f�dmo�]
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Wro�]aT�tadmf°]aWO`qoUVS[eT�]kz³T�T�o�z}d+wqT�V�dmoU^%wq`mtZ]aWOf�T�V,`�f�f�YUt�§LQSRUT��UtXT�^UWrf°]aWO`qo%`ml0]XRUT â �*(®oUT+dmtS]XRUT
tXT�dmt³[sYUhr´�RUT�dm^�WOV�dmpqdmWro¢VXT�T�o�]X`�[eT�zJWi]aRUWOo��g^UÒª`mlµ]aRUT�T°¯E�µT�tXWO\�T�o�]admh½^�dg]ads§�c�`qt�]aRUT,�UYUtÊº
�µ`mVXT�V�`ml5YsoU^UT�tZVZ]admoU^UWOoUp�f+d+w�WO]kj_·U`@zà\�T�f RUdmoUWrVZ\�VJ]aRsT�T¼¯sf�T�hOhrT�o�]�«�Y�dmhrWi] dg]XWOwmT�dgpqtXT�T�\�T�o�]
WrVSVZWrpqoUWi¾�f+dgo�]�§

m¸ù�úÝ3~O ? ?�÷{ÿ�m¸ù�úÝ3 �-?�� #
QSRUT6wgdmtXWrdg]aWO`qo&`glL]XRUT â �*(�zJWO]aR­©�dmf RÌo�Ys\6[µT�t"l|`qt"VZT�hrT�f�]XT�^Ìf+d+w�WO]kj&�UtX`q[eTb�e`qVXWi]aWr`moUV�WOV
VXRU`{zJo%Wro%c
WrpqYUtZT��E§i�@ÃE§#~�dH] d)WOV}�UtXT�VXT�o�]XT�^�dg]Ww�Ax(­hO`Ef�dg]aWO`qoUVL`ml
�s§áÃqÃ6dmoU^%�s§ÁÍ�ÃE§*$,`b��dmtÊº
]aWOf�YUhrdmt0T�\��URUdmVXWOV5WrV5�shydmf�T�^¢`qo6]aRsT�VXTJhO`Ef�dg]aWO`qoUV0pmWOwqT�obVXWOoUf�T}]XRUT�j6z³T�tZT}]aRUTS`moUhOj��µ`mVXWO]XWr`qosV
l|`qt0zJRUWOf R¢^�dg] d"z�dmV#d+wgdmWrhrdm[UhrTL`{wqT�t#]XRUTStadgoUpqTS`ml>©&dmf R�o�YU\6[eT�tZV�§:$,`�T¼¯E�µT�tXWr\�T�o�]admhU^�dg]ad
z}dgV�d{wgdmWOhydm[shrT�l|`qt�©�dmf R­�s§ÁÔs§�c½tZ`q\�]aRUT�¾�pqYUtZTbWO]�WrV"VZT�T�o4]XR�dg]�]XRUTbVXWO\6YUhrdg]aWO`qo��stXT�^sWrf�]XV
]aRUT â �*(�hOT�wmT�hrVSz³T�hOh<dg]J]aRUT�VXT�hr`�f+dH]aWr`moUV�]aRstX`qYUpmRU`qYs]J]aRsT)©�dmf R�o�YU\)[µT�t,tXdmoUpqTg§

"�#8É 9 !��)�4�5��	������'�)��§%342���!#�0���4�+* �¬�����

A
B`Ê
BGF �^LYO�R�³�S�Qh[-R�cwi
QSRUTJ©&dgf R_�q§áÂqÃJl|tXT�T�V�]atXT�dm\à·�`{zª`{wmT�t�d�f�d+wEWi]kj�zJWO]aRÖ(�Ag~CBb�+�,WOV0f�`moUVXWO^UT�tZT�^�§5QSRsWrV
·U`@zÉWOV
VZ]XT+dm^sj�dmoU^�WrV�f�dmhrhOT�^�]atadgoUVXWi]aWr`mo�dmh½dmV�zJWOhrh�[eT"^UWOVXf�YsVXVXT�^%Wro�f RUdm�s]aT�tJÃE§�QSRUT�^UWrV�]atXWO[UYs]XWr`qoUV
`ml��UtZT�VXVZYUtXT�dmos^�VZ´�Wro�l|tXWOf�]XWr`qo�dmhr`qosp)]aRUT�f+d+w�WO]kj�·U`E`qt�dmtXT�VXRU`{zJo�Wro�¾�pmYUtXT�V,�E§O��' [ d�\³dmoU^
[ [�\�dmtXT6wmT�tZj'VXWr\�Wrhrdmt�§�QSRUTbpqtZWr^4^UWO\�T�oUVXWO`qoUV"dgtXT¢dmV�l|`mt�]aRUTbVZYU[UVZ`qoUWrfb`m�µT�o4f+d+w�WO]kj&·U`@z
f+dmVZT�V�§

A
B`Ê
B�A �^Q;ImR�X�Qh[-R�cji
QSRUT)�stXT�VZVXYUtZT6^UWOVZ]atZWr[UYE]aWr`mo�dghr`qoUp¢]aRsT�f�d{w�Wi]kj�·U`E`qtJWOV�VZRU`{zJo'Wro�¾�pqYUtZT6�E§i�{£s§ QSRUT�T°¯E�µT�tXWßº
\�T�o�] dmhe^�dg]ad�] dm´gT�o�l|tZ`q\1ð�dgYsl|\�dgoÌ¡¤Ôq¥H¦>l|`mt³VZWr\�Wrhydgt�f�`qoU^sWO]aWO`qoUV³WrV�WOoUf�hOYU^UT�^�l|`qtLf�`q\���dmtÊº
WrVZ`qo�§b��pmtXT�T�\�T�o�])WOV�VXT�T�o²]X`�[eT¢pq`E`�^4[e`m]aR­«�Y�dmhrWi] dg]XWOwmT�hOj�dmos^²«�Y�dmo�]XWO] dH]aWOwmT�hijq§¢QSRUWrV�WOV
]aRUT�`qoshOj�T¼¯E�µT�tXWr\�T�o�]admh<^�dg]ad�d+wgdmWOhydm[UhOT�l|`qt}wgdmhOWr^�dH]aWr`mo�§
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ACB�ÍCBGF ��LoO�R�³�S�Qh[2Rmcwi
��V5]XRUTJhrT�oUpm]aR6]X`�^UT��s]XR�tXdg]aWO`"WrV0WroUf�tXT+dgVXT�^¢]aRsT}·�`{z7]kj��µTJf R�dgoUpqT�V�l|tZ`q\Æ`q�eT�ob·�`{zªzJRUWrf R
WrV�f R�dmtXdmf�]XT�tZWrVXT�^®[�j�V�]atZ`qoUp'YUosVZ]aT�dm^UWOoUT�VZV)]a`�f�hr`mVXT�^²·�`{zãzJRUWrf R®WOV�V�]aT�dm^sjq§�QSRUT�tZT�WOV)d
tXT�pqWr`mo�zJRsT�tXTL]aRUT#·�`{z�WOV�]XT�tZ\�T�^�]XtadmoUVZWO]XWr`qo�dgh�dmoU^�]aRUWOV�zJWOhrhq[eTLWro�wqT�VZ]aWOp�dg]XT�^�Wro�f R�dm�s]XT�t
£s§

QSRUT�VZ`qhrYs]XWr`qo�l|`qt³]XRUTC(EAm~CB6�@��f�d+wEWi]kj_dg]S©&dmf R��s§Á¥�ÃEu�zJRUWrf R_WOV³]atXdmoUVZWO]aWO`qo�dmh½f�hr`qVZT�^�·�`{z�u
f�`mo�wmT�tZpqT�VL]a`�d�VZ]aT�dm^sj¢V�] dg]XTm§5QSRUTJ¾�oUTJpqtZWr^¢R�dmVLdmtZ`qYUoU^�£mÔUuÁ�q�q�"�e`qWOo�]XV5zJWO]XR�`{wqT�t³�m�suÁ�q�q�
[eT�Wrosp²WOoÉ]XRUT�f�d+wEWi]kjq§���f�`qdmtXVZT�pqtZWr^ÉR�dmV�d­]X`m] dmhSosT+dmt��{£suÁ�q�q�4�e`qWro�]aV¢zJWO]XR4ÓZYsVZ]�`@wmT�t
�{�suÁ�q�q�6[eT�WOoUp¢Wro_]aRsT�f�d+wEWi]kjq§#QSRUT��UtZT�VXVZYUtXT)dmoU^%VX´�WOo�l|tZWrf�]XWr`qo�^UWrV�]atXWO[UYs]XWr`qoUV�`qo�]XRUT�·�`�`qt
`ml
]aRUT�f+d+w�WO]kj�dmtZT�VZRU`{zJo'Wro%¾�pqYUtZT�V"�E§O�+¥ [ d�\,dgoU^ [ [�\,dgoU^&WOoU^UWrf�dg]aT�d�pqtXWO^�WOoU^UT��µT�oU^UT�o�]
VX`mhrYs]XWr`qo�§
QSRUT"V�]atXT�dm\�hrWrosT�V#`q[s]admWroUT�^�`qo�]aRUT�f�`�dmtZVXT�dgoU^�¾�oUT�pqtXWO^UV³dmtXT�VXRU`{zJo_Wro�¾�pqYUtZT�V
�E§i�{Í¢dmoU^&�E§á�m�bdmoU^%wqT�tZj%VXWO\�WOhydmt#l|T+dH]aYUtZT�V�dmtXT�`q[sVXT�t�wqT�^�§

QSRUT%wqT�tXWO¾Uf+dg]XWr`qoÈl|`qtb]aRUT�`q�eT�oEºÐ]atXdmoUVXWi]aWO`qo�dmh³f+dmVZT'dg]�(EAm~CB�¥ÌdmoU^ªd­l|tXT�T�V�]atXT�dm\ ©&dmf R
o�YU\6[eT�t�`gl��s§ÁÍ²j�WrT�hO^UT�^7Wr^UT�o�]XWrf�dmh�f�`qoUf�hrYUVZWr`qoUV�]a`�]XRU`qVZT'pqWOwmT�o¬dg[µ`{wqT�l|`qt�]XRUTD(EAm~CB�Ã
f+d+w�WO]kjm§

ACB�ÍCB�A ��Q;IGR�X�Qh[-R�cwi
QSRUT)]XtadmosVXWO]XWr`qoUdmhiº¿`q�µT�o�tZT�VZYUhO]XV�l|`qt�(EAm~CB�¥¢z�T�tXTbf�`m\���dgtXT�^'zJWi]aR&]XRUT6T¼¯s�eT�tZWr\�T�o�] dgh
tZT°º
VXYshO]aV�`mlStZT�l|T�tZT�oUf�T�V�¡¤£s��¦�dmoU^»¡¤¥q¥@¦Ð§�QSRUT�T°¯E�eT�tZWr\�T�o�] dmh#^�dH] d�z�dmV6`q[E] dmWOoUT�^­l|`qt�f�d+wEWi]aWOT�V
zJWO]XR�wgdmt�jEWOoUp�Ë;Ag~ l|tX`q\���]a`)Ôs§5QSRUT"^�dH] d�`m[s] dmWOoUT�^�zJWO]XR�Ë;Am~CB"Ô)WOV³YsVXT�^_RsT�tXT�dmV³]XRUT
]aRstXT�T¼ºk^UWO\�T�oUVXWO`qo�dmhµT�ÎµT�f°]aV�dmtXT�hrWO´mT�hOj�]a`¢[µT�\�WroUWO\�WOVXT�^�§

QSRUT%�UtZT�^UWOf�]aT�^ªVZ`qYUoU^É�UtZT�VXVZYUtXT�hrT°wqT�hrV6l|tX`m\çd4�UtXT�VXVZYUtXT%]atXdmf�T_WOoÈ]XRUT_f+d+w�WO]kj®WrVbVXRs`@zJo
Wro­¾�pqYUtZT_�E§á�E��l|`mt�]XRUT_©DB��s§ÁÍ�]XtadmoUVZWO]XWr`qo�dgh5·�`{z�f�dmVXTg§&QSRUT�T°¯E�µT�tXWO\�T�o�]admh#l|tXT�«�YUT�oUf�WOT�V
^UT°]aT�f°]aT�^­[�j�Q
tXdmf�j�¡ ¥m¥H¦�dgtXT)VZRU`{zJoÌ[�j�]aRsT)wqT�tZ]aWOf+dmh
^�dmVZRUT�^4hOWroUT�V"dmoU^']XRUT�VZTbdmpqtZT�T)z³T�hOh
zJWO]XR&]aRsT)]a`qosT�V"�UtZT�^UWOf�]XT�^4o�YU\�T�tXWOf+dmhOhOjm§,QSRsT6l|tXT�«�YUT�oUf�j&f�`qo�]XT�o�]�WrV,RUWrpmRUhrWOpqR�]aT�^�l|`qt�]XRUT
^U`q\�WroUdmo�]"\�`E^UT [ \�`E^UTb�R\�dg]�Ôq�q�q���6dmoU^4]aRUT6wgdmhOYUT6`ml,�+Ôq¥�^�ÒàdmpqtXT�T�V"wmT�tZj&z�T�hrh0zJWi]aR
]aRsT�T¼¯E�µT�tXWr\�T�o�]admh�hrT°wqT�hÐu½dmVJWrVST°w�Wr^UT�o�]Jl|tZ`q\�¾�pmYUtXT��E§á�E�q§
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QSRUT��UtZT�VXVZYUtXT�^sWrVZ]XtXWO[UYs]aWO`qo�dghr`qoUp�]aRUT"f�d+wEWi]kj�·�`�`qtLl|`qt³]XRUT�Vadm\�T�f�dmVXT�WOV�VZRU`{zJo�WOo�¾�pqYUtZT
�E§á�q� [ dR\°§0QSRsT�f�`m\���dgtXWrVZ`qo�`ml�]aRsT��UtZT�^UWOf�]XWr`qo¢zJWO]XR�]aRsT�VZ]adg]aWOfJ�UtXT�VXVXYstXT�VS\�T+dgVXYUtZT�^�WOo�]XRUT
T°¯E�eT�tXWO\�T�o�]�WrV,wqT�t�j'pq`�`�^&[e`m]aR4«�Y�dmhOWO]adg]aWiwqT�hij%dmoU^4«�Y�dgo�]XWO]adg]aWiwqT�hijq§"QSRsT6f+d+w�WO]kj&dglÏ]�z�dmhOh
�UtXT�VXVZYUtXT�V�dmtXT�f�`m\���dgtXT�^�zJWO]XR&T°¯E�eT�tZWr\�T�o�]�WOo�¾�pmYUtXT)�E§á�q� [ [M\°§SQSRUT�T°¯E�µT�tXWO\�T�o�]admh�VXT°]aYU�
dmhrhO`{z�T�^²`qoshOj4l|`qt�d�hOWr\�WO]XT�^4o�YU\6[eT�t�`ml}�UtZT�VZVXYUtZT��µ`mtZ]aV�`qo­]aRUT�dglÏ]�z}dmhOhLdmoU^²]XRUT�VZT�dmtZT
VXRU`{zJo�[�j_]aRUT"l|`qYstSVZj�\6[e`qhrV�§���p�dmWOo�dmpqtXT�T�\�T�o�]JWrVSpm`E`�^�§�c�YUt�]aRUT�t,^sWrVXf�YUVXVZWr`qo%`mlÇ]aRsT�dHlÏ]
z}dghrh��UtZT�VZVXYUtZT�V�zJWOhrhµ[µT��UtZT�VXT�o�]aT�^&hydg]XT�t�§

"�#8Î �������0��$ §%342���!#�0���4�+* �1������	�� �¬�����

Ñko�]XRUT�f�hr`qVZT�^�f�d+wEWi]kj¢·�`{z»f�`q\��UYs]adg]aWO`qo�u�oU`�VXWrpmoUWO¾�f�dmo�]#·�`{z¬·�YUf�]XY�dg]XWr`qoUV#z³T�tXT�^UT�]XT�f�]XT�^
dglÏ]aT�t"]aRUT¢WOoUWO]XWydmh�]atXdmoUVXWOT�o�]�WrV��UYUtZpqT�^>u
c
WrpqYUtZT��E§á�mÂs§bQSRUT�VX\�dmhrh0dm\��UhrWi]aYU^UT)`qVXf�Wrhrhrdg]aWO`qoUV
`q[UVZT�tZwmT�^�WOob]aRUT,�UtXT�VXVZYUtXT�RUWrV�]a`qt�jb�Uhr`g]LdmtXTS]aRs`qYUpqR�]#]a`�[µT,dmVZVX`�f�Wrdg]aT�^�zJWi]aR¢]aRUTJT°¯E�eT�f°]aT�^
YUoUV�]aT+dg^UWroUT�VXV%l|tX`q\ ]aRUTÌVXRsT+dmt�hyd+jqT�t%VXT��Udmtadg]XWr`qo>§�c
WrpqYUtZT­�E§á�mÂ�VXRU`{zJV%]aRUT­\�`moUWO]X`qtXT�^
�UtXT�VXVZYUtXTb]atXdmf�T¢dH]�VXT�hOT�f°]aT�^Ì�e`qVXWi]aWO`qoUV�zJWi]aRUWOo']aRUTbf�d+wEWi]kjq§�Ñ¿]�WrV"VZT�T�o>u
dgV�T°¯E�µT�f�]XT�^�u<]aRUdg]
^UWOÎµT�tZT�oUf�T�V,[µT°]kz�T�T�o��UtXT�VXVXYstXT6dH]S]aRUT�l|tX`mo�],dgoU^�tZT+dmtJ`mlÇ]aRsT�f�d+wEWi]kj_^U`¢T°¯EWOVZ]+§

QSRUT�f�`q\��UYs]XT�^�VX´�Wro%l|tXWOf�]XWr`qo_f�`ET°¹�f�WrT�o�],^UWOVZ]XtXWr[sYs]aWO`qo�`{wqT�t,]XRUT�f+d+w�WO]kj�·�`�`qtSWOVSVXRU`{zJo&WOo
c0WrpmYUtXT³�E§á�qÃJdmoU^�RUT�hO�UV
WO^UT�o�]XWOlÏj"]XRUT³·�`{z�VZT���dgtadg]XWr`qo�dmoU^�tXT+dH]X] dgf RU\�T�o�]0�e`qWro�]XV�§ÇÑ¿]0f�dmo)[eT
VXT�T�ob]aR�dH]5]aRUTSVZ´�Wro6l|tXWOf�]XWr`qo�WrV5oUT�p�dg]XWOwqT�Wro)]XRUTJdmtXT�dmV5^U`m\�WOo�dg]aT�^6[�j)]XRUT�]kz³`�wm`qtZ]XWrf�T�V���]XRUT
hydmtZpqT�t,wq`qt�]aT¼¯'l|`qtZ\�T�^4dg]"]XRUT)l|tX`mo�]�z}dmhOh0`�f�f�YU�UWrT�V�]aRsT¢dmtXT�d�[µT°]kz�T�T�o����á�7çnÈ�Øm× ç��s§Þ��u
zJRUWrhOVZ]#]aRsT�VZ\�dmhOhrT�t5wq`qt�]aT°¯�dg]L]aRsT�tZT+dmt#z}dghrh½`Ef�f�YU�sWrT�V³���Á¥)çzÈ�Øm× ç��m§á�s§0QSRUT�VZRUT+dmt³hyd+jqT�t
Wr\��UWrospqT�\�T�o�]ShO`Ef�dg]aWO`qo_dglÏ]XT�tS]aRUT�WOoUWO]XWydmheVXT���dmtadH]aWr`mo�WOVSVXT�T�o�]X`�`�f�f�YUt,dg]/wCAx(EB��s§á�E§#QSRUT
VXT���dmtadH]aWr`mo�hO`Ef�dg]aWO`qob[µT°l|`qtXTS]XRUT�tZT+dmt�z�dmhrh�`�f�f�YUtXV³dg]*wCAÝ(�B��s§S'qÃE§
QSRUT,�UtXT�VXT�o�]�f�`q\��UYs]XT�^
VX´�Wro�l|tZWrf°]aWr`mo�f�`�T�¹�T�f�WrT�o�]J^sWrVZ]XtXWO[UYs]aWO`qo�VZRU`{zJVJpq`E`�^�«�Y�dmhOWO]adg]aWiwqT�dmpqtXT�T�\�T�o�]SzJWO]XR�]aR�dH]S`ml
ð�Wr\ ¡ Ô�Í@¦Ð§

¶ `qoUVZWr^UT�tXWrosp­]XRUT ¶ �ª^UWrV�]atXWO[UYs]XWr`qoUV�u�VZRU`{zJo�Wro7c0WrpqYstXT��E§á�gÔUu³]XRUT�f�`q\��UYs]adg]aWO`qoªYsoU^UT�tÊº
�UtXT�^UWrf°]aV6]XRUT��UtZT�VXVZYUtXT�V�osT+dmt)]XRUT�l|`qt�z}dmtZ^®z}dghrh}dgoU^�`{wqT�tb�stXT�^sWrf�]XV6]aRUT��UtXT�VXVXYstXT�V�oUT�dmt
]aRUT_tZT+dmt6z�dmhOhÐ§ÌQSRUT%VX`qYstXf�T%`mlJ]XRUWrV6^sWrVXf�tXT���dmoUf°j�WrV)]XRU`qYUpmR�]b]X`Ì[µT_dH]X]atZWr[UYE] dm[UhOT�]a`ÌÂ@º
^UWr\�T�osVXWr`mo�dmh5T°Î>T�f�]aV�¡¤ÔqÍg¦Ð§�c½`mt�f�hr`qVZT�^²f+d+w�WO]aWOT�V�WO]�WOV�]XRU`qYUpmR�]�]aRUdg]�]XRUT�f+d+w�WO]kj4zJWr^E]aR�WOo
]aRUT�T¼¯E�µT�tXWr\�T�o�]XV,f�`qo�]atZWr[UYs]XT�V}]X`¢]XRUT�VXRsT+dmtJhyd+jmT�tST°¯E��dgoU^UWrosp�\�`qtZT"l|tXT�T�hOj�Wro�]a`6]XRUT�f+d+w�º
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WO]kjm§'QSRUWOV)z�`mYUhr^®f�dmYUVZT%d&pqtXT�dg]aT�t)·�`{z1^UT�·UT�f�]XWr`qoÈdH])]aRsT�l|tX`qo�]6z�dmhOh³RUT�oUf�T_�stX`�^UYUf�WOoUp
hr`{z³T�t³�UtXT�VXVXYstXT�VJWOo�]aRsWrV�hO`Ef�dg]aWO`qo�§
QSRUT"VZ]XtX`qospqT�t³T°¯E��dmoUVZWr`qo_`gl<]aRUT,·�`{z WOoUT�w�Wi] dm[Uhij¢hrT�dm^UV
]a`%]aRsT�f�d{w�Wi]kj'·�`{zã[eT�Wrosp�lüdmV�]aT�t�]XR�dmo²WroÌ�UYUtZT�hOj²�{ºk^UWO\�T�oUVXWO`qo�dmhÇ·�`{z�§�Ñko�]aYUWi]aWiwqT�hijqu<]aRsWrV
·�`{z�uEzJWi]aR�]aRUT"WOoUf�tZT+dmVZT�^�wmT�hO`Ef�WO]kjqu�z³`qYUhr^��UtX`�^UYUf�T"d)V�]atX`moUpqT�t³T°¯EWO]�VXRU`�f ´¢zJRUWrf R�WOo�]XYUtXo
f+dgYUVXT�VJ]XRUT�RUWOpqRUT�tS�stXT�VZVXYUtZT�tXWrVZT�f�hO`qVXT�]X`b]aRUT�tZT+dmt}z�dmhrh¨§#Ä�wqT�tadmhOhµ]aRsT�tXT�VZYUhO]XVSVXRU`{zÀpq`E`�^
«�Y�dmhOWO] dH]aWOwmT¢dmpqtZT�T�\�T�o�]�zJWO]XR­]XRUT�T°¯E�µT�tXWO\�T�o�]admh5wgdmhrYsT�V�§�Ñko�dg^U^UWO]XWr`qo4]XRUT¢�UtXT�VXT�o�])f�`q\bº
�UYs]adg]aWO`qo�u½Wro'dmpqtXT�T�\�T�o�]�zJWi]aR�T°¯E�µT�tXWO\�T�o�]�u>VZRU`{zJV�]aRUT)�UtXT�VXVXYstXTbf�`�T�¹�f�WrT�o�]�`qo&]aRsT)tXT�dmt
lüdmf�T6]a`_^UT�f�tXT�dmVXT�dmV"]XRUT6]a`m�4`ml#]aRUTbf�d{w�Wi]kj'WrV"dm�U�UtZ`�dmf RUT�^�§)QSRUWOV"z}dgV�oU`m]��UtZT�^UWOf�]aT�^ÌWro
]aRsT�f�`q\��UYs] dH]aWr`moUV}`ml5ð�WO\�§

"�#8Ï �1���4*���34�5�����4�

QSRUT,T�wgdmhOY�dg]aWO`qob`mle]aRUTJo�YU\�T�tZWrf+dghUVXf RUT�\�T,f+dgtXtXWOT�^�`qYs]#WOo¢]XRUWrV#f R�dg�s]aT�t#l|`mt�`q�µT�o�·U`@z�R�dmV
VXRs`@zJo�]aRUT�l|`qhOhr`{zJWrospPv

Ç f�`qo�wqT�tZpqT�osf�T�zJWi]aRÉtXT�VX�eT�f�]�]a`Ì]aRsT%]XWr\�T_VZ]XT��Èz}dmV�dmf RUWOT�wmT�^�uSdghO]aRs`qYUpqR�]aRsT�]XWr\�T
V�]aT���tXT�«�YUWrtZT�^%z}dmV,^UT��µT�oU^UT�o�]�`qo%]aRUT�pqtZWr^

Ç ]XRUT��UVZT�YU^U`4]XWr\�T�f�`qo�wqT�tZpqT�osf�T%hrT°wqT�h�oUT�T�^UV6]a`'[eT�]XWrpqR�]+u0`m]aRUT�tZzJWOVXT�]XRUT��UtZT�VXVZYUtXT
RUWOVZ]X`qtXWOT�V}z³T�tXT�^�dm\��eT�^

Ç lüdmt�¾�T�hr^�[µ`mYUoU^�dmt�j¢f�`qos^UWO]XWr`qoUVLdmtZTJoUT�T�^UT�^�l|`mtLVZYU[UVZ`qoUWrf,l|tXT�T�VZ]XtXT�dm\�V�u�zJRsT�tXT�dmV³]XRUT
^U`m\�dmWOo¢f+dmo�[µTJ]atZYUoUf�dg]aT�^�YUVXWOoUp�d�[e`qYUoU^UdmtZj¢hrdg]aT�tL�stX`m¾�hOTJ`qo�]XRUT,YU�UVZ]XtXT�dm\ä�Uhydg]XT
dmos^%wgdmtZWydm[shrT"T¼¯E]Xtadm�e`qhrdg]aWO`qo_^U`{zJoUVZ]XtXT�dm\�uUl|`mtSVXYU�eT�tZVX`qoUWOf�·�`{z

Ç ]XRUT�f�`�dmtXVZT�pmtXWr^�tXT�VXYUhi]aVLVXRU`{zÕT°¯Ef�T�hrhOT�o�]SdmpmtXT�T�\�T�o�]³zJWi]aR�T¼¯E�µT�tXWr\�T�o�]�`@wmT�t�d�tadgoUpqT
`ml5©&dmf R�o�YU\6[eT�tZV

Ç ]XRUWrVJdmpmtXT�T�\�T�o�]�WOVShr`qV�]J`qo%pqtXWO^%tXT�¾UoUT�\�T�o�]
Ç ]XRUT&[eT�R�d+w�Wr`mYUt�`m[UVXT�tZwqT�^¬l|tX`q\ pqtZWr^ªtXT�¾UoUT�\�T�o�]_WOV�f�`qoUVXWOVZ]XT�o�]�zJWi]aR7]XRUT&VZYUpqpqT�V�º
]XWr`qo%]aR�dH]"ñJ��$ â WrV,Wro�dg�U�UtX`m�UtXWrdg]aT�l|`qtJ]aRUT�VXT�·�`{zJV"^UYUT�]a`�\�T+dgo�·�`{z}º¿]XYUtX[sYUhrT�oUf�T
WOo�]XT�tXdmf�]XWr`qo

�¬Vadg]XWrV�lüdmf�]X`qtZj)VXWr\)YUhydg]XWr`qo�\6YUV�]#R�d+wqTJ^UT�\�`qoUV�]atXdg]aT�^�pmtXWr^bf�`qo�wqT�tXpqT�oUf�Tg§³�,`{z�T°wqT�t�uEWi]
R�dmV³[µT�T�o_dgtXpqYUT�^�]XR�dg]³WO]³WrV#oU`m]��µ`qVZVXWO[UhrTS]a`)dmf RUWOT�wqT�]aRUWOV³YUVZWroUp)ñ,�%$ â \�`�^UT�hOhrWOoUpU§ â Wrosf�T



��Z  ûH
!�E�üùE÷@ûüÿeþ �E��÷{ùUûH�üö

(�n â WrVLYUoU�UtZ`@wmT�o%dg]L]aRsT"ñJT�j�oU`qhO^UV�Û�o�YU\6[eT�tXV�`ml<Wro�]XT�tXT�VZ]�RUT�tZT�WO]#z�dmV}^UT�f�WO^UT�^�]X`)T¼¯s�shr`qWi]
]aRUT�T°¯Ef�T�hrhOT�o�]�dmpqtXT�T�\�T�o�],zJWO]aR�T°¯E�eT�tZWr\�T�o�],`qo�]XRUT�f�`�dmtZVXT�pqtXWO^%]X`�dmoUdmhOj�VXT�·�`{z¸\�T�f RUdHº
oUWrVZ\�V�§�QSRUT�w�WrVZf�`qYUV�T�hOT�\�T�o�]J]a`�d¢f+d+w�WO]kj_·U`@zCf�`q\�T�VJl|tX`q\�]aRUT�pqT�osT�tadH]aWr`mo�`ml0wq`qt�]aWrf�WO]kj
Wro�wq`mhOw�WroUp�]aRUT"VZRUT+dgtShyd+jqT�t�§ &LdmtZWr`qYUV³VX`qYstXf�T�VS`mlÇ^UWOÎµYUVZWr`qo_dgtXT"�UtZT�VZT�o�]JWro�]XRUT�VXWO\6YUhrdg]aWO`qo�u
o�dm\�T�hijb\�`�^UT�hrhrWOoUp�`ml<\�`qhOT�f�Yshydmt#dmos^�]aYstX[UYUhOT�o�]+uEdmoU^�o�YU\�T�tXWOf+dmh¨§0Ñ¿]}WOV#�µ`qVZVXWO[UhrTJ]aR�dH]³]XRUT
[�dmhrdmoUf�T�[eT�]kz³T�T�o�]XRUT�VZT�T�hOT�\�T�o�]aV�`qo�]XRUT�f�`�dmtXVZT�pqtZWr^­pqWOwmT�V)d&hrT°wqT�h#zJRUWOf R®WrV�tXT�dmhrWOVZ]aWOfmu
T�wmT�o']aRs`qYUpqR&]XRUT)T�hrT�\�T�o�]XV�dgtXT)os`m]�WOo�]XRUT)f�`qtXtZT�f�]��UtX`m�µ`qt�]aWO`qoUV�§ ¶ dmtZT�l|YUhÇT�wgdmhOY�dg]XWr`qo�`ml
]aRUT�·�`{z1¾UT�hr^®zJWi]aR�dghrh³d{wgdmWOhydm[shrT¢Wrosl|`mtX\�dg]aWO`qo­l|tZ`q\9`m]aRsT�t6VZ`qYUtXf�T�VbWOV)tXT�«�YUWrtZT�^�]a`'�sYs]
]aRUWOV�V�]aYU^sj&`qoÌdmV"VZYUtXT¢d�l|`E`m]XWroUp�dmV"�e`qVXVZWr[UhOT6^UYUT�]a`�]aRsTbdm[UVZT�oUf�Tb`mlLpqtXWO^&f�`mo�wmT�tZpqT�oUf�Tm§
~"T�wmT�hr`m�U\�T�o�]aV�WOoD(�n â zJWrhOh<�UtX`{w�Wr^sT6d�l|YE]aYUtZT)f RUT�f ´&`qo�]aRUT�f�`qoUf�hrYUVZWr`qosV�`ml�]XRUT��UtXT�VXT�o�]
VZ]XYU^sjq§��Æ[eT�]Z]aT�t�YUoU^UT�tXV�] dmoU^sWroUp�`gl�]aRUT�·�`{zà\�T�f R�dmoUWOVX\�V�WrV,Wr\��e`qtZ]admo�],]X`�RUT�hr�&^sT�VXWOpqo
f�`qo�]XtX`qh#dm�s�UtX`�dgf RUT�V�§�QSRUT�YUhO]XWr\�dg]aT)]XT�V�])`ml³]aRUT�VXT�WrV�\�dm^UT¢T°¯E�eT�tXWO\�T�o�] dmhOhOjq§��,T�oUf�Tmu0WOo
]aRUT¢dg[UVXT�oUf�T�`ml�d%VXdg]aWOVZlüdmf°]a`qt�j4dmhi]aT�tXo�dg]XWOwmTmu�Wi]�z}dmV�l|T�hO]"]XR�dg]�dmo�dghOj�VXWOoUp�]aRUTbf�`�dmtZVXT¢pqtXWO^
ñ,�%$ â VX`qhOYs]aWO`qoUV}f�`qYUhO^�pmWOwqT�YUVZT�l|YUh<WOosl|`qtZ\�dg]XWr`qo�dmoU^%]aRUWOVSWrVS^U`qosT�[eT�hO`{zÀWOo�f RUdm�s]aT�t�ÂE§

c�`qt�]XRUTbVZ]XT+dm^sj'VX`qhOYs]aWO`qoUV�`m[s] dmWOoUT�^'l|`mt�VXRUdmhrhO`@z³T�t�f+d+w�WO]aWOT�V"pmtXWr^4WOoU^UT��µT�oU^UT�o�]�VZ`qhrYs]XWr`qosV
R�d+wqT_[eT�T�oÉ^sT�\�`qoUVZ]Xtadg]XT�^ÉdmoU^�pm`E`�^�dmpqtZT�T�\�T�o�])zJWO]aR®]XRUT�hOWr\�WO]aT�^²T¼¯E�µT�tXWr\�T�o�]admh}^�dg]ad
dmf RUWOT�wqT�^�§LQSRUWrVS�UtZ`{wEWO^UT�V,dbpq`�`E^_[UdmVXWOV}]a`¢T°¯sdm\�WroUT"]XRUT�\�T�f R�dmosWrVX\�VSWro�wm`qhOwmT�^%zJWO]aR_]XRUT
]atXdmoUVXWi]aWO`qo�l|tX`q\�`q�eT�o%]a`¢f�hO`qVXT�^�·�`{z l|`qt}]aRUT�VZYU�µT�tXVZ`qoUWrf�dmos^�VZYU[UVX`moUWrf�f+dgVXT�V�§
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RU`qYsVXT�^�WOo�]aRsT�f+d+w�WO]kjm§Ìn0¯s�eT�tZWr\�T�o�] dgh³V�]aYU^UWOT�V6^Udg]aT�[�dmf ´²]X`��{ÍqÃqÃ&dmoU^�R�d+wqT_[eT�T�o®]XRUT
�UtZWroUf�Wr��dmh
VX`qYstXf�T¢`ml³T�w�WO^UT�oUf�Tm§¢�,`@z³T�wmT�t�u
]aRsTb^UWO¹�f�YshO]kj'WOoÌ`q[s] dgWroUWOoUp�·�`{zÆ¾UT�hr^4w�WrVZY�dmhßº
WrVXdg]aWO`qoÌ^UYUT¢]a`%]aRUT�RUWOpqR­l|tZT�«�YUT�oUf�j­`ml³]aRUT�VXWOpqoUWO¾Uf+dmo�]�T�wmT�o�]aV6RUdmV�\�T+dgo�]�]XR�dg]�dg]�[µT�VZ]
]aRsTbWrosl|`qtZ\�dH]aWr`mo�`q[E] dmWOoUT�^'z�dmV�T�Wi]aRUT�t�]aWO\�T)d+wqT�tXdmpqT�^²`qt�YUoUVZ]XT+dm^Ej'wgdmhrYUT�V�dg]�]XRUT)z�dmhrh¨§
QSRUT�dm^swmT�o�]�`gl"RUWOpqRÈVX�eT�T�^ªf�`q\��UYs]XT�tZV�dmos^ª\�`E^sT�tXo ¶ c5~�R�dmV�dmhOhr`{z�T�^Éd­o�YU\6[eT�t�`ml
VXWO\6YUhrdg]aWO`qo�[�dmVZT�^�Wro�wqT�VZ]XWrp�dg]XWr`qosV}]a`¢[µT�f�dmtXtZWrT�^%`qYE]+§

QSRUT�f�YUtZtXT�o�]�f R�dg�s]aT�t�dmWO\�V�]a`­YUVXT_]aRsT�^UT°] dmWOhrT�^�tXT�VZYUhO]XV¢`q[s] dgWroUT�^Él|tZ`q\çd4VX`mhrYs]XWr`qoÈ`ml
]aRsT�ñJT�j�oU`qhO^UV�Û
��wqT�tadmpmT�^Y$�d+w�WrT�t�º â ]a`q´gT�V6T�«�Y�dg]aWO`qoUV)]X`&^UT�VXf�tXWr[eT�]XRUT�·�`{zä\�T�f R�dmosWrVX\�V
l|`qtb]atXdmoUVZ`qoUWrf%`q�eT�oªf+d+w�WO]kj�·�`{z�§�QSRsT&f R�dm�E]aT�t�VZ]admtZ]XV�zJWi]aR7d­tZT�w�WrT°z�`ml�]XRUT%]aRUT�`qtXWOT�V
^UT�tXWOwmT�^�l|tX`q\�T¼¯s�eT�tZWr\�T�o�] dgh�dmoU^&f�`q\��UYs] dH]aWr`mo�dmh�V�]aYU^UWOT�V�§SQSRUT�o�uµd¢^UT�]admWrhOT�^�dmo�dmhijEVZWrVJ`ml
]aRsT�·�`{zà¾�T�hO^'`q[s]admWrosT�^�l|`mt�]aRsT¢©DB��s§Á¥�ÃEu-(�Ag~CB�Ã¢f+dmVZT6WrV,�UtZT�VXT�o�]aT�^>§�QSRsT6Wros·UYUT�oUf�T6`ml
©&dmf R�o�Ys\6[µT�t�`qo�]aRUWOV#VX`qhOYs]aWO`qo�WOV³^sWrVXf�YUVXVZT�^_[�j�f�`qosVXWr^sT�tXWOoUp�tXT�VZYUhO]XV³l|tZ`q\�]aRUT,f+dgVXT�zJWi]aR
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©DB6�q§i�{Ís§#c0WOo�dmhrhijqu�]aRUT�\�T�f R�dgoUWrVZ\�VS`mlÇ]aRsT�·U`@z¸dmtXT�VZYU\�\�dmtZWrVXT�^�§

7y#&" 9 ('�"��!#�����î��!���( Ö�×�2���!#�+( ����	��

ð�tXWrVZRUo�dm\)YUtZ]kj��UYU[UhOWrVXRsT�^�RUWrVS�UWO`qoUT�T�tXWOoUpbz�`mtX´_`qo_]aRsT�pmT�oUT�tadg]XWr`qo%`ml5dmf�`qYsVZ]aWOf��UtXT�VXVZYUtXT
`qVXf�WrhOhydg]XWr`qoUV�[�j¢·�`{zÕ`{wqT�t�d)f+d+w�WO]kj�WOo&�{Í�ÃmÃ�¡ Ãq�H¦¨§5QSRUWrVLz�`mtX´¢z}dmV³\�`g]aWOwgdg]XT�^�[�j�]XRUT�oUT�T�^
]a`�YUoU^UT�tXVZ]admoU^�]XRUT�·�`{z»¾�T�hr^�WOo�[e`q\6[�[�d+jEV�YUVXT�^�l|`qtL]XRUT�WOo�]aT�tZo�dmh½f+dgtXtXWrdmpqT,`ml�z³T+dm�e`qoUV�§
â f RUhOWrT�tZT�o��UWrf°]aYUtZT�V#VXRs`@z³T�^�]aR�dg]�]XRUTJf+d+w�WO]kj¢T�\�Wi]aV�VZ]XtX`qosp�dgf�`qYUV�]aWOf,tXdm^UWrdg]aWO`qo�§ÇQSRUtXT�T���d@º
tadm\�T�]XT�tZV}]aR�dg]JWOos·�YUT�oUf�T"]XRUT�dmf�`mYUVZ]XWrf"¾�T�hr^�z³T�tXT�Wr^sT�o�]aWi¾�T�^�uso�dm\�T�hOj�^UWO\�T�oUVXWO`qoUV�uU©&dmf R
o�YU\6[eT�t,dmoU^�YU�UV�]atXT�dm\�[e`qYUoU^UdmtZj_hrd+jqT�tJ^UT°wqT�hr`q�U\�T�o�]�§LQSRsT�\�dmWro�¾UoU^UWrospqV}z�T�tXTÝv

Ç d)hrdm\�WOo�dmt�[e`qYUoU^UdmtZj�hyd+jqT�t�YU�sVZ]atZT+dm\1�UtZ`@w�WO^UT�^%d)f�hrT�dmt�dgoU^�z�T�hrhßºk^UT°¾�oUT�^�dmf�`qYsVZ]aWOf
¾�T�hr^�u�zJRUWOhrT�]aRUT�¾�T�hO^&`q[E] dmWOoUT�^�l|tX`q\îd¢]aYUtZ[UYUhrT�o�]�[e`qYUoU^UdmtZj�hyd+jmT�tJz}dmV�z�T�dm´�dmoU^
^UWiÎ>YUVZT�^

Ç ]aRsT�tXdm^UWydH]aWr`mo%z�dmV,l|`qYUoU^&]X`�[eT�f�`q\�T)\�`qtXT�Wro�]XT�oUVZT6dmoU^�^UWrtZT�f°]aWr`mo�dmh�dmV,]aRUT)©&dmf R
o�YU\6[eT�tJWrVSWOoUf�tZT+dmVZT�^�§

Ç db\�WOoUWr\)YU\ährT�ospm]aR_z�dmV�tZT�«�YUWOtXT�^%l|`qtJdmo�dmf�`qYUV�]aWrf�¾�T�hr^_]a`�`�f�f�Yst�§

Ç dmV�]aRUT](EAm~�tXdg]aWO`�`glS]aRUT�f�d+wEWi]kj²z�dmV6WOoUf�tZT+dmVZT�^ [ l|tX`q\ (EAm~ B.��\°u
]aRUT�WOo�]aT�osVXWO]kj
`ml�]XRUT¢dmf�`mYUVZ]XWrf6tXdm^UWydH]aWr`mo�z�dmV�`q[UVZT�tZwmT�^Ì]a`_WOoUf�tZT+dmVZTbdg]"¾�tZVZ]�[eT�l|`qtZT6WO]�pqtadg^UY�dmhOhOj
^UWO\�WOoUWrVZRUT�^

Ç ]aRsT�z�d+wqT�hrT�ospm]aR�`ml
]XRUT�dmf�`mYUVZ]XWrf�tadg^UWydg]XWr`qo_WOoUf�tZT+dmVZT�^%zJWO]XR%]XRUT�f+d+w�WO]kj_hOT�oUpg]aR
��hi]aRU`qYspqR�]aRsT_VZ]aYs^sj�z�dmVb�UtZWr\�dmtXWOhOj4T¼¯s�shr`qtXdg]a`qt�jqu#ð�tXWOVXRUoUdm\6YUt�]kj²tZT�f�`qpqoUWOVXT�^�]XR�dg]6]XRUT
`qVXf�WrhOhydg]XWroUpbVZRUT+dmt�hyd+jqT�t�WO\��UWOoUpqWOoUpb`qo�]XRUT6dHlÏ]�z�dmhrh�`ml
]aRUT�f+d+w�WO]kj%z�dmV�d�´gT�j�T�hOT�\�T�o�]�WOo
]aRUT��UtZ`E^UYsf�]aWO`qo­`ml�]XRUT�dgf�`qYUV�]aWOf�tXdm^UWydH]aWr`mo�§¢��hO]XRU`qYUpmR­]XRUT â f RUhrWOT�tXT�o��UWOf�]XYUtXT�V�^UWO^²os`m]
WroU^sWrf+dH]aT�]XRUTb�UtZT�VXT�oUf�T¢`ml#wm`qtZ]XWrf�T�V�Wro']XRUT6f+d+w�WO]kjmu�ð�tXWrVZRUo�dm\)YUtZ]kj�^UWr^4V�] dg]XT6]aR�dH]"wq`qt�]aT¼¯
\�`g]aWr`mo�\�d+j%[µT�dmo�T�VXVZT�o�]aWrdmh
l|T�dg]aYstXT�^UtXWiwEWOoUp¢]aRUT�·�`{z�§,QSRsT â f RUhOWrT�tXT�o��URU`m]X`qpqtXdm�UR�l|`mt
©&dmf R¢�s§Á¥q�mÔ"dmoU^9(EAm~CB"ÔUugzJRsWrf RbWrV
f�hO`qVXT�]X`�]aRsT}f�`qoE¾�pqYUtXdg]aWO`qobdmo�dghOj�VXT�^b[µT�hr`{z�uqWrV
VXRU`{zJo
Wro6¾�pmYUtXTJÂs§i�q§5QSRsT,�stXT�VZVXYUtZT,¾UT�hr^b`m[s] dmWOoUT�^bl|tZ`q\Æd ¶ c5~Õdmo�dghOj�VXWOV5WrV�VZRU`{zJo�WOo6¾�pqYUtZTJÂs§Þ��§
QSRUT"dgf�`qYUV�]aWOf�tadg^UWydg]XWr`qo¢WOV�T�w�WO^UT�o�]Sdg[µ`{wqT,]aRUT�f+d+w�WO]kj�Wro�[µ`m]XR�¾�pmYUtXT�V�§�QSRUT"hO`{z¬�UtXT�VXVZYUtXT
tXT�pqWr`qosVSWro_¾�pqYUtZT�Âs§Þ� [ hrWrpmR�]XT�t}VZR�dm^UT�Wro�]XRUT�f+d+w�WO]kj�\StXT��stXT�VZT�o�],]aRUT�wq`mtZ]aT¼¯�f�`qtZT�V�§
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c0WOpqYUtZT�Âs§O�xv â f RUhrWOT�tZT�o%Wr\�dmpqT"[�j�ð�tXWOVXo�dg\6YUtZ]kjmuM(EAm~CB�Ãb©&dmf R&�s§á¥m�mÔ

c0WOpqYUtXT"Âs§Þ��v#�#tZT�VZVXYUtZT�¾�T�hr^_l|tX`q\�ñ,�%$ â VXWO\6YUhydH]aWr`mo�u�(EAm~CB�Ã¢©&dmf R��s§Á¥�Ã
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Ñ¿]6z�dmV¢dmhrVZ`'VXRs`@zJoÈ]aRUdg]6]aRsT â ]atZ`qYUR�dgh�o�YU\6[eT�t â wgdmtZWrT�V�zJWO]aR�©&dmf RÉo�Ys\6[µT�t�u5zJWi]aR â
^UT�¾UoUT�^&dmV

¶ B Ø8ÙÚ ¸
zJRUT�tZT6l�WOV�]XRUT6l|tXT�«�YsT�oUf°jqu�(È]XRUTbf+d+w�WO]kj&hrT�ospm]aRÌdmos^�½)]�]XRUT6l|tXT�T�VZ]XtXT�dm\ÅwqT�hr`�f�Wi]kjq§�QSRUT
wgdmtXWrdg]aWO`qo�`gl â zJWO]aR�©�dmf R%o�Ys\6[µT�t�l|`qt�d)]aYUtZ[UYUhrT�o�]S[µ`mYUoU^�dmt�j�hrd+jqT�t�WrV�VZRU`{zJo%Wro_c0WOpqYUtZT
Âs§ÁÂs§%QSRUT�^UT��µT�oU^UT�oUf�T_`ml�]aRUT â ]atZ`qYUR�dmh#o�YU\6[eT�t�`qo�]XRUT�f�d{w�Wi]kj²hOT�oUpg]aR²z�dmV�oU`m]�Wro�wqT�V�º
]aWOp�dg]aT�^�§6ð�tZWrVXRso�dm\6YUt�]kj'tZT�f�`mtX^UT�^­]kz³`�l|tZT�«�YUT�oUf�WOT�V�`ml³T�«�Y�dmh�\�dmpqoUWi]aYU^sT)zJWO]XR']aRUTJð�éëêGð
l|tXT�«�YsT�oUf°j4dmhO\�`qV�]J^U`qYU[shrT�]XRUTjß�á��²l|tXT�«�YUT�oUf�jm§�QSRUT)^UT�]XT�f�]XWr`qo�`ml5]XRUT�VZT)]kz�`�l|tZT�«�YUT�oUf�WOT�V
VZ]XWr\6YUhrdg]aT�^_VZ]XYU^UWrT�VSzJRUWrf R%z�`mYUhr^�^UT�wmT�hO`q���stXT�^sWrf�]XWOwmT�\�T�]XRU`�^UV�§
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WrpqYUtZT�Âs§ÁÂ�v &LdmtXWrdg]aWO`qo�`ml â ]XtX`qYURUdmh�$�YU\)[µT�tJzJWi]aR�©&dmf Rg$�Ys\6[µT�t [ ð�tXWOVXRUo�dg\6YUtZ]kj�\

Ñko��{Íq£gÔUu5ñJ`qVXVZWO]XT�t6dg^swgdmoUf�T�^�`qo�]XRUT�¾�oU^sWroUpqV�`mlJð�tXWOVXRUoUdm\6YUt�]kj�¡¤£qÍg¦¨§4©�`qtXT�]aR�dmo²]kz�`
l|tXT�«�YsT�oUf�WrT�V}z³T�tZT�`q[UVXT�tZwmT�^%l|`qt}d6f�dmVXT"zJWi]aR7(EAm~CB"ÔU§5�,T�VXYUpmpqT�V�]aT�^_]XR�dg]}]XRUT�VZT"l|tXT�«�YUT�oEº
f�WOT�V¢WroU^sWrf+dH]aT�^Éd'l|T�T�^U[�dmf ´�\�T�f RUdmoUWrVZ\�§���l|`qtZ\6YUhrd&z}dmV¢VZYUpqpqT�VZ]aT�^ªzJRUWOf RªVZRU`{zJV�]XRUT
wgdmtXWrdg]aWO`qoÈ`ml"]aRsT â ]XtX`qYURUdmh�o�YU\)[µT�t�zJWO]XR¬©&dgf R�o�YU\6[eT�t�§ÕQSRUT'�stXT�VZVXYUtZT&·�YUf°]aY�dH]aWr`moUV
]aR�dH]³z³T�tZT�\�T�dmVXYUtZT�^��stX`�^UYUf�T�^�^UWOVZ]aWOoUf�]³�eT+dm´�V}WOo�]aRsT��UtZT�VXVZYUtXT�VZ�µT�f�]Xtads§�QSRUWOV�WOoU^UWrf�dg]aT�^
]aR�dH]"�eT�tXWO`E^sWrf��UtXT�VXVXYstXT6wgdmtXWrdg]aWO`qoUVJz�T�tXTbVZYU�µT�tXWO\��e`qVXT�^'`qo4d�[�dmf ´�pqtX`mYUoU^Ì`mlLd�tXdmoU^U`q\
o�dg]XYUtXTg§5QSRUT,tadmoU^s`q\�f�`m\��e`qoUT�o�]Lz�dmV³VZRU`{zJo�]X`�[eTJ�UtXT�^U`q\�Wro�dmo�]#WOo�VZR�dmhOhr`{z�T�t#f+d+w�WO]aWOT�V�u
zJRUWrhOTb]aRUT��µT�tXWr`�^UWOf�f�`q\��µ`qosT�o�] [ ^UYUT�]a`'dgf�`qYUV�]aWOf�tXT�VX`qoUdmoUf�T�Wro­]aRUT�f+d+w�WO]kj�\�z�dmV)\�`qtZT
VXWOpqoUWO¾Uf+dmo�]JWro%^UT�T��eT�tJf+d+w�WO]XWrT�V�§#QSRUT�dm\��shrWO]XYU^UT�VX�eT�f�]Xtad¢l|`qtS^UT�T��µT�t�f�d+wEWi]aWOT�VSVXRs`@zJVJ]aRUdg]
]aRUT�·�YUf�]XY�dg]XWroUp_�UtZT�VZVXYUtZT�V�u<zJRUWOf R­dmtXT�`ml³d��µT�tXWr`�^UWOf�o�dH]aYUtZTmu<dmtZT6f�`m\��e`qVXT�^4`ml³d�^U`q\�Wiº
o�dmo�]�l|tZT�«�YUT�oUf�j�zJWO]XR'd�VZ\�dghrhrT�tSf�`qo�]XtXWr[sYs]aWO`qo'dg]�`m]XRUT�tJl|tXT�«�YsT�oUf�WrT�V�§�QSRsT�VXT6l|tZT�«�YUT�oUf�WOT�V
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hrWOT6`qoÌf�YstZwqT�V�VZWr\�Wrhrdmt,]X`_]aRU`qVZT6l|`qYUoU^­[�jÌð�tXWOVXRUo�dg\6YUtZ]kj [ VZRU`{zJo²WOoÌ¾UpqYUtXT¢ÂE§áÂ�\¼§bc�`qt�d
��dmt�]aWOf�YUhrdmtJ©&dmf R�o�YU\6[eT�t,dg],d¢pqWOwmT�oy(EAm~àtadg]XWr`UuEYU��]X`¢Ô�\�`E^sT�V}z³T�tXT�Wr^sT�o�]aWi¾�T�^�§

��VZT�\�WiºkT�\��sWrtXWOf+dmh5l|`mtX\6YUhrd�z�dmV6�UtZ`q�e`qVXT�^Èl|`mt)�UtZT�^UWOf�]aWOoUp&]XRUT�^UWOVXf�tZT�]XT�]a`qoUT�Vb^UT�]XT�f°]aT�^
Wro_]XRUT�T°¯E�µT�tXWO\�T�o�]XV�§LñJ`qVXVZWO]aT�tS�UtX`m�µ`qVZT�^%]aR�dH],wm`qtZ]XWrf�T�VSzJRUWrf R�dmtZT�VXRUT�^�l|tX`m\�]aRsT�f�d+wEWi]kj
hrT�dm^UWOoUpbT�^UpmT�dmtXT�f�`mo�wmT�f°]aT�^�^U`{zJoUVZ]XtXT�dm\�YUo�]aWOh>]aRUT°j_Wro�]XT�tadgf�]SzJWO]XR_]aRUT�dglÏ]Jf�d{w�Wi]kj�z�dmhrh¨u
pqT�oUT�tXdg]aWOoUp�dmf�`qYsVZ]aWOf��UYUhOVXT�V�§³QSRsT�VXT�dmf�`qYUVZ]XWrf��UYshrVXT�V��stX`q��dgp�dg]aT�Ys�UVZ]XtXT+dg\�Wro�]aRsT�f�d+wEWi]kj
T�wmT�o�]aYUdmhrhij¢tXT+dgf RUWroUp�]aRUTJl|tX`mo�]³f+d+w�WO]kj¢z�dmhrh¨§0�}]L]aRUWOV�]aWr\�TS]aRUT°j�WroU^UYsf�T,VXT��Udmtadg]XWr`qo�`ml�]XRUT
VXRsT+dmtLhyd+jqT�t�zJRUWrf R�tXT�VXYUhi]aV#Wro¢]aRUTJVZRUT�^U^sWroUp�`ml<dgoU`m]aRsT�t�wq`qt�]aT¼¯>u�f�`m\��UhOT�]XWroUp"]XRUTSl|T�T�^s[�dmf ´
hr`�`q��§JÒ�dmVXT�^'`qo�]XRUWrV�^UT�VZf�tZWr�s]XWr`qo&d�l|`qtZ\6YUhyd6z�dmV"�UtZ`q�e`qVXT�^&]a`��UtXT�^UWrf°]�]aRsT�l|tZT�«�YUT�osf�WrT�V�u
pqWiwqT�o�[�j

� ©"B ½h]
×

§ Ñ Ä¦_] Ð �ÛzJRUT�tXT¢\óWOV�dmo4Wro�]XT�pqT�t"WroU^sT°¯'l|`mt�]aRUT6l|tZT�«�YUT�oUf�jÌ`mlLWOo�]XT�tZT�VZ] [ \JB6�quá�EuÁÂs§i§O§i§+\¼u Ä WrV�d�f�`qoEº
VZ]admo�]�l|`qt�d�¾s¯ET�^�(EAm~�dmoU^¨Ü4tZT��UtZT�VZT�o�]aV"]XRUT)tXdg]aWO`�`ml0]aRUT�VX�eT�T�^4`gl5]aRUT�wq`qt�]aWOf�T�V,]a`�]XRUT
l|tXT�T�V�]atXT�dm\.VZ�µT�T�^�§�QSRUTb��dmtXdm\�T°]aT�t Ä dmf�f�`qYso�]XV�l|`qt�]aRsT)]aWO\�T6hrdmp�]XR�dg]�`�f�f�YUtXV�[eT�]kz³T�T�o
dbwq`qt�]aT°¯�[eT�WOoUp�VZRUT�^�l|tX`q\�]XRUT�l|tZ`qo�],`ml5]aRsT�f�d{w�Wi]kj�dmoU^'dgo'dmf�`qYUVZ]XWrf�^UWOVZ]aYstX[�dmosf�T)[eT�WOoUp
pqT�oUT�tXdg]aT�^'dg]J]aRsT)dglÏ]Jz�dmhrh¨§³Ñ¿],WOV�dgVXVXYs\�T�^�]aRUdg]J]aRUT�dmf�`mYUVZ]XWrf�tadm^sWydg]XWr`qo%WrosWO]aWrdg]aT�V�wq`mtZ]aT¼¯
VXRsT�^U^UWOoUp²dg]b]aRUT_hOT+dm^sWroUp4T�^UpqTmu#zJRUWOhrVZ]b]XRUT%Wr\���dmf°]6`ml,]aRUT_wm`qtZ]XWrf�T�V¢`qo�]aRUT�dglÏ]bf�d+wEWi]kj
z�dmhrh³WrV)]XRUT�pqT�oUT�tXdg]aWOoUp4\�T�f R�dmoUWOVX\9l|`qt6oUT°z�dgf�`qYUV�]aWOf�z}d+wmT�V�§5&LdmhrYUT�V6`ml Ä dmoU^ÝÜÉdgtXT
^UT°]aT�tZ\�WOoUT�^%[�j%f�YstZwqT�¾U]Z]aWrosp¢]XRUT�\�T�dmVXYstXT�^�^�dg]ads§

QSRUT²dmpqtZT�T�\�T�o�]%l|`qt%dÈtadmospqTÌ`mlb©�dmf RÀo�YU\6[eT�tZV�[eT�]kz³T�T�oÀ]aRsTÌl|tZT�«�YUT�oUf�WOT�V&�stXT�^sWrf�]XT�^
dmoU^�\�T�dmVXYstXT�^�[�j�ñJ`qVZVXWO]XT�tLWrV#VXRs`@zJo�]X`�[eT,f�hr`mVXT,Wro¢¾�pqYUtZT"Âs§ ÔU§5QSRUT�tXT�WrV#oU`qtZ\�dmhOhOj)\�`qtZT
^UWOVadmpqtZT�T�\�T�o�]LzJWO]XR�]XRUT,T°¯E�µT�tXWO\�T�o�]admh½\�T�dmVXYstXT�\�T�o�]XV³`ml�`m]aRUT�tXVL[UYs]L]aRUT,�eT�tZl|`mtX\�dmoUf�T,`ml
]aRsT�l|`mtX\6YUhrd6WrVSV�]aWrhOh>pq`�`�^�uUdmos^�WOVSpqT�oUT�tadmhOhOj�dmf�f�T��s]XT�^�§

QSRUT�^UT�tZWOwgdg]aWO`qo%`ml�ñJ`qVZVXWO]XT�t�ÛÁV,T�«�Y�dg]XWr`qo�z}dgV�[UYUWOhO]J`qo�dmo�R�j��e`m]aRsT�VXWOVXT�^'·�`{z¸[µT�R�d+w�Wr`qYUt�§
QSRUT³Wr\��µ`qt�] dmo�]�l|T+dH]aYUtZT�`q[UVZT�t�wqT�^¢[�j�ñ,`mVXVXWi]aT�t
l|tX`m\¸VXR�dm^s`@zJpmtadm�URsV0z}dgV0wq`qt�]aT¼¯6VZRUT�^U^sWroUp
l|tX`m\�]aRUT�l|tX`qo�]"f�d+wEWi]kj%z}dmhOhÐ§S��V�oU`m]XT�^'T�dmtXhOWrT�t�u�]aRUWOV,z�dmV"os`m]�^sT�]aT�f�]XT�^4Wro�]aRUT â f RUhOWrT�tZT�o
�UWOf�]aYstXT�V³`ml�ð�tXWOVXRUoUdm\6YUt�]kjq§:(�dg]XT�t}�,T�hOhrT�t#T°]Sdmh¿¡¤Ô��@¦e�UtX`{w�Wr^UT�^�T�w�WO^UT�oUf�T"`ml�]XRUT�·�`{z»V�]atXYsf°º
]aYstXT#YUVXWOoUpSz�`�`qhOhrT�o�]XYslÏ]aV��Uhrdmf�T�^�WOoUVXWO^UT5]aRUT#f�d{w�Wi]kjquHVXYUpqpmT�VZ]XWroUpJ]aRUdg]�]aRUT#\�T+dmo�f+d+w�WO]kj�·�`{z
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mode 4 Symbols - Experiment

Lines - Rossiter Formula

c
WrpqYUtZT�Âs§ ÔPv &LdmtXWrdg]aWO`qo�`ml â ]XtX`qYURUdmh�$�YU\)[µT�tJzJWi]aR�©&dmf Rg$�Ys\6[µT�t [ ñJ`qVXVZWO]aT�t{\

f�`qosVXWrV�]aV}`glÇd�VXWOoUpqhOT�wq`mtZ]aT¼¯�^stXWOwmT�o_[�j�]aRUT,l|tXT�T�VZ]XtXT+dg\�·�`{z�§#c�YUtZ]XRUT�tLz�`mtX´�[�j���T�hrhOT�t{¡ ÔU�°¦
l|`qYUoU^ÌoU`�wm`qtZ]XT°¯ÌVZRUT�^s^UWroUp_]X`�`�f�f�YUt"zJRUT�o­z�dg]aT�t"] dm[shrT)w�WrVZY�dmhOWrVadH]aWr`mo�]aT�f RUoUWO«�YsT�V�z�T�tXT
YUVXT�^�§)Q
dm\ÅdmoU^­Ò�hr`�f ´µ¡ß��'@¦�f�`qoUf�hOYU^UT�^Ì]XR�dg]"]XR�dg]�dgf�f�Ys\6YUhydH]aT�^ÌT°wEWO^UT�osf�TbVXYspqpqT�V�]aV�]aRUdg]
]aRUT�wq`qt�]aT°¯_VXRUT�^U^UWrosp6l|tX`q\ä]aRUT�l|tX`qo�]Sf�d{w�Wi]kj�z�dmhrhµ\�d+j�oU`m]}[eT�dmV}WO\��e`qt�] dmo�]�dmVSñJ`qVXVZWO]aT�t
[µT�hrWOT�wqT�^®WO]�]a`�[µTg§4��`{z³T�wqT�t�u#]aRUT�z�`qtZ´²`gl,��T�hOhrT�t)dmos^®f�`gºÐz�`mtX´mT�tXVbWOoU^UWrf�dg]aT�^�]aRUdg])]XRUT
T�\��UWrtZWrf�dmh�\�`�^UT�hE`mleñJ`qVXVZWO]aT�t0z�dmV�«�Y�dmhrWi] dg]XWOwmT�hOj�f�`qtXtZT�f�]5Wrob�UtZ`q�µ`mVXWrosp�dmo¢dmf�`qYUVZ]XWrf}VZ`qYUtZf�T
dg]J]aRUT�f�d{w�Wi]kj_]atadgWrhrWOoUp6T�^UpqTm§�ñ,`mVXVXWi]aT�t�dghrVX`¢VZRU`{z�T�^&]aR�dH],]XRUT�wmdgtXWydH]aWr`mo�`ml0]XRUT�YUoUVZ]XT+dm^Ej
�UtXT�VXVZYUtXT�V�dghr`qoUp�]aRUT�·�`E`mt�`ml#]aRsT6f+d+w�WO]kjmu��Uhr`g]X]aT�^'Wro�]aT�tZ\�V�`mlLtX`�`m]�\�T�dmo4VX«�Y�dmtZT [ tZ\�V¼\
wgdmhrYUT�V�uLWroUf�tXT�dmVXT�WroÈWro�]XT�oUVZWO]kj®zJWi]aRÉ^UWrV�] dmoUf�T_l|tX`q\ ]XRUT%hrT�dm^UWrosp4T�^UpqT�dmoU^ªdm�U�stX`�dmf Rªd
\�d@¯sWO\6YU\�dg]S]aRsT�dHlÏ]Jf+d+w�WO]kj_z�dmhrh¨§

Ò�WrhrdmoUWOo4dmoU^ ¶ `@wmT�t�]_¡ �{£g¦#WO\��UtZ`{wqT�^²ñJ`qVXVZWO]aT�t�Û V�^UT�VZf�tXWO�s]aWO`qo­`ml³]XRUT�T�wqT�o�]aV�]XR�dg]�VXYsVZ] dgWro
]aRUT�^UWOVXf�tZT�]XT¢l|tZT�«�YUT�oUf�j²`qVXf�WrhOhydg]XWr`qoUV�§6��hi]aRU`mYUpqR²ñ,`qVZVXWi]aT�t�RUWOpqRUhOWrpqR�]aT�^']aRUT�T°¯EWOVZ]aT�oUf�T�`ml
dmo'dgf�`qYUV�]aWOf�VZ`qYUtZf�TmuµRUT�oUT�Wi]aRUT�t�T¼¯s�shydmWOoUT�^�RU`{zC]aRUT�VXT)dmf�`qYsVZ]aWOf�^sWrVZ]XYUtX[UdmoUf�T�V�z³T�tZT)pqT�oEº
T�tXdg]aT�^®oU`qt�RU`{zã]aRUT°j�T¼¯sf�WO]XT�^®]aRsT�VXRsT+dmt�hyd+jqT�t6dg]�]aRUT�f+d+w�WO]kj²hrT+dg^UWroUp�T�^spqT�]X`'WroUWi]aWrdg]aT
]aRUT�VXRUT�^U^UWrosp'`ml,dmoU`g]aRUT�t�wq`mtZ]aT¼¯µ§ÌÒ�WrhrdmoUWro²dmoU^ ¶ `@wmT�t�]�dg]X]XtXWr[sYs]aT�^²]aRsT�f+d+w�WO]kj²`qVXf�WrhOhydHº
]aWO`qoUV�]X`'dmo�WOoUVZ]adm[UWOhrWO]kj&Wro�]XRUT�l|tZT�T�VZRUT+dgt6hyd+jqT�t%¡ �{£H¦¨§'QSRUWOV)^UT�VXf�tZWr�s]XWr`qo²z}dmV)[�dmVXT�^�`qo
T�wmT�o�]aV6VZWr\�Wrhrdmt�]a`�]aRU`mVXT��stX`q�e`qVXT�^�[�j²ñ,`mVXVXWi]aT�t�§_QSRUT�VXRUT�dmt)hrd{jmT�t�z}dgV6dmVZVXYU\�T�^�]X`&[eT
�µT�tXWO`E^UWOf+dmhOhOj�^UWrV�]aYUtZ[µT�^¢dg]0]XRUT}YU�UV�]atZT+dm\�f+d+w�WO]kj�z}dmhOhÐugT°¯Ef�Wi]aWrosp�dmo6WOoUVZ]adm[UWrhOWO]kjm§ÇQSRsT}VXRUT�dmt
hyd+jqT�t�^sWrVZ]XYUtX[UdmoUf�T�f+dgYUVXT�^�\�dmVZV)dg^U^UWO]XWr`qo­dmos^�T°¯E�UYshrVXWO`qo²dg]�]XRUT�dglÏ])f�d+wEWi]kj4z}dghrhÐ§�QSRUT
pqT�osT�tadH]aWr`mo4`ml#]aRUT¢dmf�`qYUV�]aWrf)�UYUhrVZT�V�dg]�]aRUT6]XtadmWOhrWrosp�T�^UpqT6z�dmV�dg]X]XtXWr[sYs]aT�^']a`�]aRsWrV"tXdg]aRUT�t
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]aRUdmo®]aRUT_WO\��Udmf�])`ml,^U`{zJoUVZ]XtXT+dg\ç\�`{w�Wrosp&wq`qt�]aWOf�T�V�§®Ä"oUf�T�]aRUT%dgf�`qYUV�]aWOf�^UWrV�]aYUtZ[�dmoUf�T�V
dmtZT�f�tXT�dg]aT�^%WO]}z�dmVSVXYspqpqT�V�]aT�^�]aRUdg]}]aRsT�j_�UtZ`q��dmpqdg]aT"Ys�UVZ]XtXT+dg\±]a`6]XRUT"l|tX`qo�]Jf�d{w�Wi]kj�z�dmhrh¨u
f�`m\��UhOT�]XWroUp,]aRUT}l|T�T�^U[�dgf ´bhr`�`q��§
Ò�WrhrdmoUWro�dmoU^ ¶ `{wqT�tZ]L\�`E^UT�hrhOT�^)]XRUT�VZTST�wqT�o�]aVLYUVXWOoUp�d"hrWOoUT
VX`mYUtXf�T�dg]}]aRsT�dglÏ]Sf+d+w�WO]kj�z}dghrhÐ§0QSRUWrV}�sYUhrVXdg]aT�^��eT�tZWr`�^UWrf�dmhrhij6]a`btZT��UtZT�VZT�o�]J]aRUT�pqT�oUT�tXdg]aWO`qo
`ml�dmo­dmf�`mYUVZ]XWrf¢�UYUhOVXT¢^UYUTb]a`_]XRUT�dmf�]XWr`qoÌ`mlL]aRUTb·�Ysf�]aYUdg]aWOoUp%VXRUT�dmt�hyd+jqT�t�§L(<Wr´mT°zJWrVZT¢]XRUT
T°¯Ef�WO] dH]aWr`mo4`ml�]XRUT¢VXRUT�dmt�hyd+jqT�t�dH]�]aRUTbl|tX`mo�]�z�dmhrh0[�j4]XRUT¢YU�UV�]atXT�dm\ �UtZ`q��dmp�dH]aWr`mo4`ml³]XRUT
dmf�`qYUVZ]XWrf�^UWrV�]aYUtZ[�dmoUf�T�V�z}dmV�\�`�^UT�hrhrT�^²[�j²d%hrWrosT��stXT�VZVXYUtZT�l|`qtZf�Tm§%QSRUWOV�\�`�^UT�h�z�dmV�l|tZT�T
l|tX`m\�T�\��UWOtXWOf+dmhef�`qosVZ] dgo�]XV,dmoU^%VXRU`{z³T�^�tXT�dmVX`qoUdm[UhrT�dgpqtXT�T�\�T�o�]SzJWO]XR_T°¯E�µT�tXWO\�T�o�]admh�^�dH] d
l|`qt�RUWrpqR�VXYU�eT�tZVX`qoUWOf�©&dmf R�o�YU\6[eT�tZV�§­c�`qt)RsWrpqR®VZYU[UVZ`qoUWrf%dgoU^�hr`{zäVXYs�µT�tXVX`moUWrf�VZ�µT�T�^UV
dmpqtZT�T�\�T�o�]�z�dmV#z�`mtXVXTg§�QSRUT�tZTJWrV#dmhOVX`�d"l|YUoU^�dg\�T�o�]admhU�UtZ`q[UhOT�\�zJWi]aRb]aRsT�Wrt�\�`�^UT�h�dH]�wqT�t�j
RUWOpqR%VXYU�eT�tZVX`qoUWOf�VZ�µT�T�^UV�u�dmf�f�`qtZ^UWrosp¢]X`�Q
dm\îdmos^'Ò�hO`Ef ´Ì¡ ��'{¦Ð§³QSRUT�j�Wr^sT+dmhOWrVXT�^_]aRUT�VXRsT+dmt
hyd+jmT�t6dgV)d�]XRUWroÌwq`mtZ]aT¼¯®VZRUT�T°]bRU`{z³T�wqT�t�©�WrhOT�V�VXRU`{zJV)]XR�dg]�l|`qt�d�]aRsWro²wm`qtZ]XT°¯�VXRUT�T�]6]XRUT
·�`{zÕ[µT�f�`q\�T�VSV�] dm[shrT�l|`mt/¦ èÕ� ��Þ ¢+§�Ñ¿l�]aRUWOV�WrV³]aRUT"f�dmVXT"]XRUT�o�]XRUT"tZT�hrWrdmoUf�T�`ml<]XRUT�Ò�WrhrdmoUWOo
dmoU^ ¶ `{wqT�tZ]�\�`�^UT�h0`qoÌ]aRUTbWOoUVZ]adm[UWOhrWO]kj�`mlL]aRsT�VZRUT+dgt�hyd+jqT�t�\�T+dgoUV"]aRUT�tXT�dmtZTboU`%^UtXWiwEWOoUp
\�T�f R�dmosWrVX\�V"l|`qt"]XRUTb·�`{z�§bQSRUWrV�WrV�f�`qo�]atXdmtZj&]a`_zJR�dg]�T°¯E�eT�tZWr\�T�o�] dmh�tZT�VZYUhO]XV�VXRU`{z�§L$�`
dmf�f�`qYUo�]�z�dmV�pqWOwmT�o4`mlLRU`{z�]aRUT6^sWrVXf�tXT°]aTbl|tXT�«�YsT�oUf�WrT�V�z³T�tZT�VZYUVZ]admWrosT�^­dmoU^']XRUT¢dmf�`mYUVZ]XWrf
^UWOVZ]aYstX[�dmosf�T�V³Wro�]aT�tadmf°]aT�^�zJWO]XR�]XRUTJ·�`{zS¾�T�hO^�`qtLT°¯Ef�Wi]aT�^�]aRsT�VZRUT+dmt³hyd+jqT�t�dH]L]XRUT,YU�UVZ]XtXT�dm\
hrWO��§

�ä^UT�VZf�tZWr�s]XWr`qo­`ml�]XRUT�T�wqT�o�]aV6`�f�f�YUtXtZWroUp%Wro²dmo­`q�eT�o�f�d+wEWi]kj4zJRUWrf RÌz�dmV)[�dgVXT�^²`qoÌz}d+wqT
�UtZ`q��dmp�dH]aWr`mo²z�dmV¢�UYs]6l|`qt�z}dgtX^�[�j��,T�hrhOT�tbdgoU^ÈÒ�hrWOVXV�Wro¬�{Í�'mÃ®¡¤Ôs��¦Ð§ÌQSRUT_T¼¯E�µT�tXWr\�T�o�]admh
VZ]XYU^sj�tXT�f�`qtZ^UT�^ÌWroEl|`qtX\�dg]aWO`qo�dm[e`qYs]�l|tZT�«�YUT�oUf�WOT�V�u<\�`�^UT�VZR�dm�eT�V�dmos^4dmf�`mYUVZ]XWrf)hOT�wmT�hrV�l|`qt
^UWiÎ>T�tXT�o�]î(EAm~ätadg]XWr`qV�dmos^®©&dgf R²o�YU\6[eT�tZV�§��0dmhOhrWrdg]aWiwqT6^UT°w�Wrf�T�V�z³T�tZT�dghrVX`%WOo�wmT�V�]aWrpqdg]aT�^�§
~"T�VZ�UWO]XT6[�dmVZWroUp�]aRUT6^sT�VXf�tXWO�s]aWO`qo4`qo4dmf�`qYUV�]aWrf�z}d+wqT¢�UtZ`q��dmpqdg]aWO`qo�ueYUVXT6z�dmV�\�dm^UT)`glL]XRUT
T�«�Y�dH]aWr`mo'^UT�wmT�hO`q�µT�^4[�j4ñJ`qVXVZWO]aT�t�§�QSRUT)]a`moUT�V"^sT�]aT�f�]XT�^ÌWro&]XRUT6T¼¯s�eT�tZWr\�T�o�]aV�l|T�hrh�`qo']XRUT
f�YstZwqT�VL]XR�dg]LdmtZTJdmVXVZ`Ef�Wydg]XT�^6zJWi]aRb]aRUTStZT�VZ`qo�dmo�]L\�`�^UT�V�u�dmV�^UT°¾�oUT�^�[�j6]aRsTJñ,`qVZVXWi]aT�t�T�«�Y�dHº
]aWO`qo�uE\�`�^UWO¾UT�^_]a`�dmf�f�`qYUo�]Jl|`qt}]XRUT�RUWrpqRsT�tJVX`qYsoU^�VZ�µT�T�^�Wro_]aRUT�f�d{w�Wi]kj%dmV

� ©"B ½h]
×

§ Ñ Â· ¸¹ �º�¼» ½¿¾ ± �ºÀ�Á �`Ã ·�Ä¸ Ð �Û
zJRUT�tXT Ä WrVL]aRUT"tXdg]aWO`)`ml�VZ�µT�f�Wi¾�f"RUT�dg]aVJdmos^ � ©ªWrVL]aRUT"\�`�^UWO¾�T�^�tXT�VX`qoUdmo�]}l|tXT�«�YsT�oUf°j_f�`qtÊº
tXT�VX�e`qoU^UWOoUp_]a`_]aRsTyñ · � \�`�^UTg§¢��T�hOhrT�t�dmoU^²Ò�hrWOVXV"^sT�]aT�tX\�WroUT�^4l|tX`q\Å]XRUT�WOt�T°¯E�eT�tXWO\�T�o�]aV
]aRUdg]"]aRsTbf�`qoUV�] dmo�]XV Â dgoU^^Ü­dmtZT¢�s§á�qÃ�dmoU^­�s§áÃR'Eu�tZT�VZ�µT�f�]aWiwqT�hOjq§)Ñ¿]"z}dgV��stXT�w�WO`qYUVXhij'T�VZ]aWßº
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\�dH]aT�^_]XR�dg]Sl|`qtSf�d{w�Wi]aWrT�V}zJWO]XR�dL(EAm~¸tadg]XWr`b`ml
Ô¢`qtSpqtZT+dg]XT�t�uU]XRUT�^UWOÎµT�tZT�oUf�T�[µT°]kz�T�T�o&]XRUT
YUoU\�`E^sWO¾�T�^�ñJ`qVZVXWO]XT�t}l|`qtZ\6YUhrdbdmoU^%T°¯E�eT�tXWO\�T�o�]aV,VXRU`qYshr^%[µT�zJWi]aRUWOo4�{��¤.¡ Ô��H¦¨§

��hi]aRU`qYspqRª]XRUT&^UT�tXWiwmdH]aWr`mo7`ml"]XRUT4ñJ`qVXVZWO]XT�t�T�«�Y�dg]XWr`qo7z�dmV�[UdmVXT�^¬`qoªwm`qtZ]XT°¯¬VZRUT�^s^UWroUpsu
��T�hrhrT�t6dmos^ÈÒ�hrWOVXV)^sWr^®oU`g]bf�`qosVXWr^sT�t)]XRUWrV)l|`mt�]aRsT�Wrt)\�`�^UWO¾UT�^�T�«�Y�dg]aWO`qoÈdmoU^�WOoUVZ]XT+dm^®l|`Hº
f�YUVZVXT�^­`mo&z}d+wmTb�UtX`q�Udmp�dg]XWr`qo�§,c0WOpqYUtZT6Âs§áÃ@º ��WroU^sWrf+dH]aT�V�d��UtZT�VZVXYUtZT6z}d+wqTb\�`{w�WroUp�^U`{zJoEº
VZ]XtXT+dg\�dmoU^�dm�s�UtX`�dgf RUWroUp�]XRUT}]atXdmWrhOWroUp,z}dmhOhÐ§ÇQSRUWrV5z�d+wqTJ�UtZ`E^UYsf�T�VLdmo¢`qYE]kz}dmtZ^�^sT�·�T�f�]aWO`qo
`ml�]aRsT}VXRUT�dmt�hyd+jmT�t0]XR�dg]�dghrhr`{zJVÇ·�YUWr^�]a`�hrT�d+wqT�]XRUT}f+d+w�WO]kj6dg]0]XRUT}]atXdmWrhOWroUpJT�^UpqTm§5v��UV�]atXT�dm\�u
d��UtZT�VZVXYUtZT}z}d+wqTguqzJRUWrf Rb�stXT�w�WO`qYUVXhij�R�dm^6[eT�T�o6]atXd{wmT�hOhrWrosp�YU�sVZ]atZT+dm\�umWOV0tZT�·�T�f�]aT�^6l|tX`q\¸]XRUT
l|`qtZz�dmtZ^�z�dmhrhÇdmoU^�oU`{z dmhrVZ`�\�`{wqT�V�^U`{zJoUV�]atXT�dm\�§,Ñko'c0WrpqYstXT�Âs§áÃ@º��EuU]XRUT)Ys�UVZ]XtXT+dg\îz�d+wqT
f�`qo�]XWro�YUT�VL]a`�]atXd{wmT�h½^U`{zJoUV�]atXT�dm\�§�QSRUT�^U`{zJoUV�]atZT+dm\ãz�d{wmTmuERU`{z�T°wqT�t�uUR�dmVLtXT°·�T�f°]aT�^�l|tX`q\
]aRUT�dglÏ]6z�dmhrh³dmoU^È�UtZ`q��dmp�dH]aT�V)YU�UVZ]XtXT�dm\/]XRUtX`qYspqR®]aRUT�tXT�hrdg]aWiwqT�hOj­Wro�dgf�]aWiwqT�·UYUWr^�zJWi]aRUWOo
]aRUT�f�d{w�Wi]kjq§#QSRUWrVSz�d+wqT�\�`{wqT�V�VZYU�eT�tXVZ`qoUWOf+dmhOhOj�zJWi]aR%tXT�VX�eT�f°]�]X`¢]XRUT�l|tXT�T�VZ]XtXT�dm\îdmoU^�VX`�d
f�`q\��UtZT�VXVZWr`qo�z}d+wqT�WrV�pmT�oUT�tadg]XT�^�WOo�]aRUT�T°¯�]aT�tXo�dghµ·�`{z�§��}]�]XRUT�tZT+dmt³[UYUhO´�RsT+dm^�u�]aRUT�VXRUT�dmt
hyd+jqT�t�hOWrT�V³[µT�hr`{z¬]aRsT�f+d+w�WO]kj�hrWO��u�tXT�VXYUhi]aWrosp6Wro�\�dmVZV}dm^s^UWO]XWr`qo�]a`)]XRUT"f+d+w�WO]kjm§�QSRUT�l|`qt�z}dgtX^
dmoU^²tXT+dgtZz�dmtX^²�UtX`q�Udmp�dg]XWroUp_z�d{wmT�VbWOo�]XT�tZVXT�f°])osT+dmt�]aRUT�f�T�o�]XtXT�`ml�]XRUT�f�d+wEWi]kj²dmoU^�u
dglÏ]aT�t
Wro�]aT�tadmf°]aWOoUpUuÇ\�dmWOo�] dmWOo­]XRUT�WOt�tZT�VX�eT�f°]aWiwqT�^UWOtXT�f�]aWO`qoUV)dmV)VZRU`{zJo�Wro®c
WrpqYUtZT�ÂE§ÞÃ@ºkÂs§%�}])]XRUT
dglÏ]L[UYUhO´�RsT+dm^�u�]XRUT�VZRUT+dgt³hrd{jmT�t#f�`mo�]XWro�YUT�VL]X`�WOoHÓZT�f°]L·UYUWr^�Wro�]a`�]XRUT�f�d+wEWi]kjqu�]aR�YUVLf�tZT+dg]XWroUp�d
tXT�f�WrtZf�YUhrdg]aWOoUp6·�`{z�§#Ñko&c
WrpqYUtZT�Âs§áÃ@ºkÔUu�]aRUT�dglÏ]Sz�d+wqT�WrVSVXT�T�o�]a`�hrWOlÏ]³]aRUT�VZRUT+dmtJhrd{jmT�t,dm[e`{wqT
]aRUT�^U`{zJoUVZ]XtXT�dm\ÅhOWr��u½tXT�VXYUhi]aWOoUp�WOo'\�dgVXV�tZT�\�`{wmdghÐu�zJRUWrhOT�]XRUT)l|`qt�z}dgtX^&z�d+wqTbWrV�dm[e`qYs],]a`
Wr\���dmf°]�]aRUTbl|tX`mo�]�[UYshr´�RUT+dg^®dmoU^­f�`m\��UhOT�]XT6]aRUT�`qVXf�WrhOhydg]XWr`qo�f�j�f�hOT�]XR�dg]�[µT�p�dmoÌzJWO]XR­]XRUT
VXWi]aY�dg]XWr`qo_^sT��UWOf�]aT�^�WOo�c0WrpqYstXT�Âs§áÃ@ºa�q§
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â T�wmT�tXdmhUf�`m\��UYE] dg]XWr`qo�dgh�V�]aYU^sWrT�V�RUd{wmTS[µT�T�o¢�UYU[shrWrVZRUT�^)VXWrosf�T��{Íq¥m¥s§o$,`qoUT}`gl�]aRUT�VXTSVZ]XYU^UWOT�V
f�`qosVZ]aWi]aYs]XT,d�f�`q\��shrT�]XT�hij6tXWOpq`qtZ`qYUV�Wro�wmT�VZ]XWrp�dH]aWr`mo�[sYs]#]aRUT°j¢�UtX`{w�Wr^UTJ^UT°] dmWOhrT�^�WOosl|`qtZ\�dg]XWr`qo
`qo'zJR�dg]�]aRUT)·U`@zS¾UT�hr^4\�WrpmR�]�hr`�`q´_hrWO´mTg§"Ë�T)]XRUT�tZT�l|`qtZT6tXT°w�WrT�z�VXT°wqT�tadmh5`gl�]aRUT�VXTbVZ]XYU^UWOT�V
Wro_]aRsT�hOWrpqR�]S`gl0T¼¯s�eT�tZWr\�T�o�] dgh�]aRUT�`qtXWOT�VJVXYU\�\�dmtXWOVXT�^_WOo_]aRUT��UtZT�w�Wr`qYsV�VZT�f�]XWr`qo>§L��hrhµ`ml0]XRUT
VZ]XYU^UWrT�VLdmtXT}l|`qt�VZYU�eT�tXVZ`qoUWOfJl|tZT�T�VZ]atZT+dm\�V�u��e`qVXVZWr[Uhij)[eT�f�dmYUVXTJ]aRsWrV�\�dm´mT�V³dg�U�UhOj�WOoUp"lüdmt5¾�T�hr^
[µ`mYUoU^�dmt�j_f�`moU^UWO]XWr`qosV}VXWO\��UhOT�t�§
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WrpqYUtZT�Âs§áÃ0v â f RUT�\�dg]XWrf�ñJT��UtZT�VZT�o�] dg]XWr`qo�`ml ¶ d+wEWi]kj�Ä"VXf�WOhrhrdg]aWO`qo ¶ j�f�hOT

QSRUT}¾�tZVZ]#�UYs[UhrWOVXRUT�^�V�]aYU^Ej6z}dgV�[�jbñ,W ����T°]X]ad"Wro_�{Íq¥m¥b¡ £gÔm¦Ð§0QSRUWrV5VZRU`{z�T�^�wm`qtZ]XT°¯¢VZRUT�^U^sWroUp
l|tX`m\�]aRsT�l|tZ`qo�],hrWr�%dgoU^_z}d+wqT��UtX`m��dmp�dg]XWr`qo_`mYs]aVZWr^UT"]XRUT�f+d+w�WO]kjq§

n5w�Wr^UT�oUf�T"`gl�\�dmVZV}dm^s^UWO]XWr`qo�dmoU^�T¼¯E�UYUhrVZWr`qo�z}dmV�VXRU`{zJo%[�j���dm\�T�^�dmos^_f�`gºÐz�`qtZ´mT�tXV�¡�'m£g¦¨§
��f�`q\��UtXT�VXVZWr`qoÉz}d+wqT&`qtXWOpqWro�dH]aT�^�l|tZ`q\ VXRUT�dmt�hrd+jqT�t�Wr\��UWrospqT�\�T�o�]¢`qoÉ]aRUT�tXT�dmt�f�d+wEWi]kj
z�dmhrh¨§o&#`qtZ]XT°¯%VZRUT�^s^UWroUp¢l|tX`m\�]aRsT�l|tZ`qo�],hrWr��z�dmV,dmhOVX`¢T�w�Wr^sT�o�]+§

Q}z³`ªV�]aYU^UWOT�V%[�jJß>R�dmoUp ¡¤Í�Ã@¦�¡¤Íq¥@¦�VXRU`{z³T�^Àf�`qoUVZWr^UT�tadm[UhOT4^UT�]admWrh"dm[µ`mYs]_]aRUT4·�`{zó¾�T�hO^�§
¶ `q\��UtXT�VXVZWr`qoÌz}d+wmT�V)z³T�tZT�T�w�WO^UT�o�]6`mYs]aVZWr^UT¢]aRUT�f+d+w�WO]kj­dgoU^²]XRUT�VZT�`qtZWrpqWOo�dg]aT�^'l|tX`q\.]XRUT
Wr\��UWOoUpqT�\�T�o�]�`ml³]XRUT¢VXRUT�dmt�hyd+jqT�t�`qo4]aRUT¢tXT�dmt�f+d+w�WO]kj'z�dmhOhÐ§¢©&dgVXV�dm^U^UWi]aWO`qoÌdmoU^ÌT°¯E�UhOYEº
VXWO`qo�f�j�f�hOT�V�z³T�tZTbd¢�UtX`q\�WrosT�o�]Jl|T+dg]XYUtXT�dmV�]XRUT�VXRUT�dmt�hrd{jmT�t,`qVXf�WrhOhydg]XT�^�§LQSRUT)T¼¯EWrVZ]XT�oUf�T6`ml
wq`mtZ]aWOf+dmh#V�]atXYsf�]aYstXT�V)Wro²]XRUT�f�d+wEWi]kjÌz}dmV�^UT�VZf�tZWr[eT�^�Wro­^UT°] dmWOhLWOo¬¡¤Íq¥H¦¨§��1wm`qtZ]XT°¯�VXRUT�^�dg]
]aRsT�hOT+dm^UWOoUp�T�^UpmT,z�dmV�VZRU`{zJo�]a`�\�`@wmT�^s`@zJosVZ]atZT+dm\äYUo�]XWrh½WO]#\�Wi¯ET�^¢zJWO]XR�d�wq`qt�]aT¼¯�dg]³]XRUT
]atXdmWrhOWroUp�T�^spqTm§�QSRUTbV�]atXT�oUpm]XR4`ml#]aRUT)]XtadmWOhrWOoUp�T�^UpqT)wm`qtZ]XT°¯&wmdgtXWrT�^4^UYUtZWroUp�]XRUT6T¼¯s�sYUhrVZWr`qo
dmoU^�dm^U^sWO]aWO`qo�§
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�.^UT°] dmWOhrT�^7^UT�VZf�tXWO�s]aWO`qo¬`ml�d®VZWr\6YUhrdg]aT�^�tXT�VXYUhi]_WrV�pqWOwmT�o¬Wro7tXT�l|T�tXT�oUf�Tª¡¤¥mÔg¦¨§�QSRsT4\�`gº
]aWO`qo_`ml�z}d+wmT�V"dgoU^_wq`qt�]aWrf�T�V}z�dmVS]atXdmf ´mT�^'dmoU^%f�`qo�]atadgVZ]aT�^�zJWi]aR�]XRUT�]aRUT�`qtZj�`ml5�,T�hOhrT�t�§5Ñko
��dmt�]aWrf�YUhydgt�uq^U`{zJoUV�]atZT+dm\ã\�`{wEWOoUp"z�d{wmT�V�dm�U�eT+dmtZT�^¢]a`�^UWrVZVXWO��dg]aTJtXdg]aRUT�t5]aR�dgo�tZT�·�T�f�]#l|tX`q\
]aRUT�tXT+dgt³z�dmhrh¨§5Ñko%dm^U^UWi]aWO`qo�u�]aRUT�wq`qt�]aWrf�WO]kj�VXRsT�^�dg]�]XRUT"hOT+dm^UWOoUp)T�^UpqT"^s`ET�V}oU`m]}dm�U�eT+dmtL]a`
pqT�osT�tadH]aT�]aRUT�z�d+wqT�V�[�j%Wr\��UWroUpmWroUp�`qo_]aRUT�]atXdmWrhOWroUp)T�^UpqTg§
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Ñko�]XRUWrVJVZT�f�]XWr`qo%]aRsT�VZWr\6Yshydg]XWr`qo�tZT�VZYUhO]XVJl|`mtJ]XRUT�©DB��s§Á¥�ÃEu�(EAm~CB�Ã)f+dmVZT)dgtXT�T°¯sdm\�WroUT�^_]a`
Wr^UT�o�]aWOlÏj­]aRsT%·U`@z�\�T�f R�dmosWrVX\�V�§²QSRUT%T�wmT�o�]aV�dmtXT�T¼¯sdm\�WOoUT�^Édg]b]kz³T�hiwqT_]aWO\�T�V6[eT�]kz³T�T�o
�E�q§ÁÂ���dmoU^��q�E§ÁÍ��Eu�hrdm[eT�hrhOT�^6[�j¢hOT�]X]XT�tZV [ d�\
]a` [ h�\°u�f�`qtXtZT�VZ�µ`qos^UWroUp�]X`)���ÁÔU�{Ã�ê��{� ±�ë VXT�f�`qoU^sV�§
QSRUT)·�`{z�Wro�wq`mhOwqT�V�]aRsT6Wro�]aT�tadmf°]aWO`qo'`ml�wm`qtZ]XWrf�T�V"Wro�]aRUT6f�d+wEWi]kjqu>zJRsWrf RÌ�Uhyd+j�d�\�d@ÓZ`qt�tX`qhOT
Wro­]aRUT�l|T�T�^U[Udmf ´�\�T�f R�dgoUWrVZ\�§�QSRUT�tZT%dmtXT�YUVXY�dghrhOj4]kz³`'wq`mtZ]aWOf�T�V6�UtXT�VXT�o�]¢WOo�]aRsT�f+d+w�WO]kjmu
]aRU`mYUpqRÈ`qoUT�WOVbVXT�T�oÈ]a`4^U`q\�WroUdg]aTgu�dmVbVXRs`@zJoÉWro®]XRUT_VZ]XtXT�dm\�hOWroUT��Uhr`g]aV6WOoÈc0WrpqYstXT�V6Âs§á£E§
Ò�T�]kz³T�T�o4]aWr\�T�V [ d�\JdmoU^ [ f�\,d�VXT�f�`qoU^'wm`qtZ]XT°¯&WrV,l|`qtX\�T�^'tZT�VZYUhO]XWroUp�l|tX`q\�]aRsT)T�hO`qoUp�dH]aWr`mo
`ml0]XRUT)`mtXWrpmWro�dmhewq`qt�]aT¼¯>§JQSRUWOV�osT�z¸wq`mtZ]aT¼¯�WrV,VZ]atZT�oUpg]aRUT�oUT�^&l|tZ`q\�wq`mtZ]aWOf�Wi]kj%pqT�oUT�tadg]XT�^&dg]
]aRUT�YU�UV�]atZT+dm\�hOWr�%`ml0]XRUT�f+d+w�WO]kj�dmoU^�f�`qo�wmT�f�]XV"^U`{zJoUV�]atXT�dm\�u>dmVJVZRU`{zJo'[�j�]XRUT�wq`qt�]aWrf�WO]kj
f�`qo�]X`qYUtXV³Wro�c0WrpqYstXT�Âs§+'��àc0WrpqYstXT,Âs§i�{�s§5QSRUT�RUWrpqR�hrT°wqT�h>`ml�wm`qtZ]XWrf�WO]kj�dg]L]aRUT�hrT�dm^UWrosp)T�^spqT
`ml½]aRUT�f+d+w�WO]kj6WOV5T�w�WO^UT�o�]+§0QSRUTS�UtXT�VXVZYUtXTSz�d{wmT�VL�UtX`m��dmp�dg]XWroUp�YU�UVZ]XtXT�dm\�dmtZT}f�hOT+dmtZhOj�w�WrVZWr[UhOT
Wro�c0WrpmYUtXT�Âs§Á¥s§���tXT�VXVXYstXT"RUWOVZ]X`qtZjb]Xtadmf�T�V³l|`mt³hO`Ef�dg]aWO`qoUV�`qo�]aRUT�f+d+w�WO]kj¢·�`�`qtLdmoU^_dglÏ]Lf�d{w�Wi]kj
z}dghrh�dmtZTSVXRU`{zJo�Wro¢c0WOpqYUtXT�V#Âs§i�@ÃE§0QSRsT,hO`Ef�dg]aWO`qoUV
`mlµ]XRUTSwq`qt�]aT¼¯¢f�`qtZT�VLdmoU^��UtZT�VXVZYUtXTJz�d{wmT�V
R�d+wqT�[µT�T�o%]atXdmf ´mT�^�l|tX`m\±]aRUT�VZ`qhrYs]XWr`qosVSdmoU^�dmtXT��shr`m]Z]aT�^%WOo�c
WrpqYUtZT�VJÂs§i�@�)]a`�Âs§i�+ÔU§

QSRUT6·�`{z�WOV"f R�dmtXdmf�]XT�tZWrVXT�^Ì[�j4d�VXT�tZWrT�V�`ml#wq`qt�]aWrf�T�V"zJRU`mVXT¢f�`qtZT�V"]Xtad+wqT�h�VX\�`E`m]XRUhOj�^U`{zJo
]aRUT�f�d+wEWi]kj�l|tX`m\±�s§á�x(Ì]a`¢�s§ÁÍR(²\�dmWOoUhOj�dg],dbRUT�WrpqR�]S`gl5�s§Á£)]a`��s§S'6dm[e`{wqT�]aRUT�f�d+wEWi]kj�·�`�`qt�u
zJRUWrf R�f�dmoÈ[µT�VXT�T�oÈWro�c0WOpqYUtZT�Âs§Á£s§ÌQSRUT�wq`mtZ]aWOf�T�VbdmtXT�l|`qtX\�T�^Èdmos^ÈdmtXT�^stXWOwmT�o�\�dmWroshOj
l|tX`q\�]aRUTbwm`qtZ]XWrf�Wi]kj'pqtZ`{zS]aR²dg]�]aRUTbYs�UVZ]XtXT+dg\ hrWr�4`glL]XRUT¢f+d+w�WO]kjmu�zJRsWrf R­WrV�VXT�T�o­]a`%pqtX`{z
l|tX`q\î]aWO\�T [ d�\J]a` [ p�\�WroÌc0WOpqYUtZT6Âs§S'E§�QSRUT¢VXRUT�dmt�hyd+jqT�t�dm[e`{wqTb]aRUT)f+d+w�WO]kj']adm´mT�V�d�z}d+w�j
VXR�dg�µT¢zJWO]XR�d%�µT�dm´Ì`Ef�f�YUtZtXWOoUp%^UWrtZT�f�]XhOjÌdg[µ`{wqT�]aRUT�f�`mtXT¢`ml}]XRUT�\�`{w�WroUp_wq`mtZ]aWOf�T�V�§�QSRUWOV
�µT�dm´�hrWOT�V¢dm[e`{wqT%]aRUT�f+d+w�WO]kjÈtZWr\�u�dgV�WOV¢T�w�Wr^UT�o�]�WOo7c0WOpqYUtZT%Âs§á£E§7QSRUT��UtXT�VXVZYUtXT�WrV�dmhrVZ`
hr`�f+dmhOhOj�hr`{z�Wro']XRUTbwEWOf�WOoUWO]kj�`mlL]aRUTbwq`mtZ]aWOf�T�V�uÇdmV�VXRU`{zJo²WroÌc0WOpqYUtXT¢ÂE§O�q�bzJRUWOf RÌVXYU�eT�tZWr\bº
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�e`qVXT�V}]aRUT"�stXT�VZVXYUtZT�f�`qo�]a`mYUtXVSdgoU^_VZ]XtXT+dg\�hOWroUT�V}dg]³]aWr\�T�WOoUVZ]admo�] [ f�\°§#QSRUT�hr`{z�T�t}�UtZT�VXVZYUtXT
tXT�pqWr`moUV�dgtXT�tZT��UtZT�VZT�o�]aT�^�WOo�pqtZT�T�o>uEzJWO]XR�tXT�^_tXT��UtXT�VXT�o�]XWroUpbRUWOpqRUT�t³�UtZT�VZVXYUtZT�tXT�pmWr`qoUV�§5QSRUT
]atZ`qYUpqRsV�`ml�]XRUT�VZRUT+dgt�hyd+jmT�tLhrWrTJtZ`qYUpqRUhij¢R�dmhil>z�d{j�[eT�]kz³T�T�o_]XRUT�\�`{wEWOoUp�wq`qt�]aT°¯�f�`mtXT�V�dmoU^
dmtZT�[eT�hr`{zã]XRUT�f�d{w�Wi]kj�tZWr\�§�QSRsT��UtXT�VXVZYUtXT_WOV�hO`Ef�dmhrhij'RUWOpqR®Wro­]aRUWOV)tZT�pqWO`qo�[eT�]kz³T�T�oÈ]XRUT
]atZ`qYUpqRsV�§b��hi]aRU`mYUpqR4l|`qt�\�`qVZ]�`mlL]aRsT6]aWr\�T)]XRUT�tZT�dmtZT6]kz�`%wq`mtZ]aWOf�T�V��stXT�VZT�o�] [ dmoU^­RUT�oUf�T
]kz³`�VXRsT+dmt¢hyd+jmT�t¢�µT�dm´�V{\¼u�]aRUT�tXT�WrV¢dg]�dmo�jÈ`qosT%]XWr\�T�`qoUhij�`qoUT%^U`m\�WOo�dmo�]bwq`qt�]aT¼¯>§7c�`qt
dm[e`qYs]��{�b�eT�tZf�T�o�]�`mlÇ]aRUT�]aWO\�T�]aRUT�tXT�WrVJ`qoUT�VZ`qhrT�wm`qtZ]XT°¯_zJRU`mVXT�f�`qtZT�WOVJdg],dmtZ`qYUoU^��s§S'x(�§

QSRUT'RsWrVZ]X`qtZjÉ`ml�d²��dmtZ]XWrf�YUhydmt¢wq`mtZ]aT¼¯�WOo�wq`qhiwqT�V_Wi]aV�WroUf�T��s]XWr`qo�dg]��e`qVXWi]aWO`qo [ �s§á�x(�uá�s§áÃm~C\¼§
c0WOpqYUtXT�V�ÂE§á£ [ d�\�]a` [ f�\#VXRU`{z¬]aRsT"WroUWi]aWrdmhEl|`qtZ\�dH]aWr`mo�`ml>]aRUT,wq`qt�]aT°¯-�UWOo�wq`qhiwEWOoUp�WO]aVLVX�shrWO]Z]aWOoUp
l|tX`m\.]aRUT��UtXT�f�T�^UWroUp�wq`qt�]aT°¯µu0zJRsWrf R�RUdmV6dg]�]aRsT�]XWr\�T�[eT�T�o®VZ]XtXT°]af RUT�^®]a`%¾�hrh�]aRsT�zJRU`mhrT
f+d+w�WO]kj [ dmos^']aR�YUV�WrV�]aRUT6`moUhOj�wq`qt�]aT¼¯4�UtZT�VXT�o�]>\�zJWO]XR4WO]aV�f�`qtZTbhOj�Wrosp�[eT�]kz³T�T�o��s§Á£�Ãx(ÈdmoU^
�s§S'qÃx(�§�QSRUT�wm`qtZ]XT°¯�VZ]atZT�oUpg]aRUT�oUV�l|tX`m\�]aRUT"hOT+dm^sWroUp�T�^UpmT�wq`mtZ]aWOf�Wi]kj [ c0WOpqYUtXT�Âs§i�{��\#dmoU^�]XRUT
tXT�\�oUdmo�]aVJ`ml0]XRUT�wq`qt�]aT¼¯%l|tX`q\±]XRUT��UtXT°w�Wr`qYUVJf°jEf�hrTgu½zJRsWrf R�WrV,dm[UVZ`qtX[eT�^�dmVJWO],dm�s�UtX`�dgf RUT�V
]aRsT³dHlÏ]<z}dmhOh�dg]<]XWr\�T [ d�\¼§
��V�WO]<\�`{wqT�V<]X`@z�dmtZ^UVÇ]XRUTLdglÏ]<z�dmhrhm]XRUT#f�`qtZT�\�`{wmT�VÇYU��uHVXWrpmo�dmhrhOWroUp
]aRsT)`qoUVZT�]�`gl�\�dgVXV�T¼¯E�UYUhrVZWr`qo>§�QSRUT�]atXd@ÓZT�f°]a`qt�j&`ml0]aRUT�wq`qt�]aT°¯&f�`mtXT�V�WrV,VXRU`{zJo4Wro�¾�pqYUtZT�V
Âs§i�@��dgoU^_Âs§i�+ÔU§�ÒLj�]XRUT�]XWr\�TJ]XRUT"f�`qtXT�`ml�]aRsT�wq`qt�]aT¼¯_dm�s�UtX`�dgf RUT�V�]XRUT"dHlÏ]}`ml�]XRUT"f�d{w�Wi]kj�Wi]
WrV#z³T+dm´gT�oUT�^�[�j¢]aRsT�T°¯E�UYshrVXWO`qo�`gl<VX`q\�T,\�dmVZV³`{wmT�t³]XRUT�tZT+dmtLf+d+w�WO]kj¢z�dmhrh [ c0WrpqYstXT�V³Âs§Á£ [ T�\
]a` [ p<\l\¼§�QSRUWrVSRUdm�U�eT�oUVJ[eT�f+dgYUVXT�]aRsT�\�`m]XWr`qo�`ml�]aRUT�wq`mtZ]aT¼¯%T�wmT�o�]aYUdmhrhij�f+dgYUVXT�VJ]XRUT�VXRsT+dmt
hyd+jmT�tJ]a`�^UT�]admf R&l|tX`m\�]aRUT�dglÏ]Jz}dghrhÇdg]J]aWO\�T [ l¼\°§LË»WO]XR�]XRUT)VZRUT+dmt,hyd+jmT�t,VXT��Udmtadg]XWroUp¢l|tX`m\
]aRsT�dglÏ]Çz�dmhrhq]XRUT�tZT�VXYshO] dgo�]
�UtZT�VXVZYUtXT�^UT�f�tXT+dgVXT}f�dmYUVXT�V
]XRUT³wm`qtZ]XT°¯�]a`�VX�UhOWO]+u{zJWi]aR�·U`@z®Wro�]XRUT
YU�U�eT�t
��dmt�]5`ml�]XRUT³wm`qtZ]XT°¯ [ ]aRUT³f�tZT�VZ]5`ml�]aRUT³VXRUT�dmt5hrd{jmT�t0dm[µ`{wmT�]aRUT³wq`qt�]aT°¯)f�`mtXT�\¼uqT�VZf+dm�sWroUp
^U`{zJoUV�]atXT�dm\à`mlU]XRUTL]XtadmWOhrWOoUp}T�^spqTmuHz�T�dm´mT�oUWroUp�]aRUTLwq`qt�]aT°¯µ§
QSRUT³·�`{z®l|tZ`q\C]aRsT³YU�s�µT�t
��dgtZ]
`mlS]XRUT�wq`mtZ]aT¼¯ [ zJRUWrf R�hOWrT�V)dm[e`{wqT�]XRUT�f�d{w�Wi]kj®tXWO\J\"T�VXf+dg�µT�V¢dmoU^�f�`mo�wmT�f°]aV¢^U`{zJoUVZ]XtXT�dm\
l|tX`m\ä]XRUT"f�d{w�Wi]kj�hOT+d+w�WroUp�]aRUT,z�T�dm´mT�oUT�^%wq`qt�]aT¼¯>usVXRU`{zJo%Wro�c0WrpqYstXT"ÂE§á£ [ R�\¼§�QSRUT"�UtZT�VXVZYUtXT
dg]"]XRUT¢dglÏ]"z�dmhOh0^UT�f�tXT�dmVXT�V�^UYUT6]a`_]XRUT6^UT°] dmf RU\�T�o�]�`ml#]aRsTbVXRUT�dmt�hyd+jqT�t�u>zJRsWrf RÌf+dmYsVXT�V�d
tXT�hrT�dmVXTJl|tX`q\�]XRUT,tXT�hrdg]aWiwqT�hOjbRUWOpqR��UtXT�VXVXYstXT�VSf�dmYUVZT�^_dg]#·�`{zÕdg]Z] dmf Rs\�T�o�]³tXT�pqWr`moUV�§0Ë»RsWrhrV�]
]aRsWrV�WOV}`�f�f�YstXtXWOoUp)]XRUT"oUT°z wm`qtZ]XT°¯_RUdmVS\�`{wmT�^_^U`{zJoUV�]atXT�dm\�dmos^_WO]aV³�UtXT�VXT�oUf�T�f+dgYUVXT�VJ]XRUT
oU`{z�z³T+dm´gT�oUT�^�]XtadmWOhrWrospST�^UpqTLwq`qt�]aT¼¯)]X`�\�`@wmT�^U`{zJo6]X`@z�dmtZ^UV0]aRsT�f+d+w�WO]kj�·�`�`qt [ c0WOpqYUtZT�Âs§Á£
[ RM\kº [ W�\ú\°§0QSRsWrV�\�`m]XWr`qo�f+dmYsVXT�V}]XRUT"VZRUT+dmt³hyd+jqT�t�]a`�tXT�dg]X]admf R�]a`)]XRUT"dHlÏ]�z�dmhrh½`ml<]XRUT"f+d+w�WO]kjmu
f�`mo�]admWrosWroUp�]aRUT�z³T+dg´mT�osT�^�wm`qtZ]XT°¯µ§#QSRUWrV�VXWrpmo�dmhrV#]aRsT"T�oU^%`ml<]XRUT"\�dmVXV³T°¯E�UYUhOVXWO`qo_�UtX`�f�T�VXV
dmoU^6]XRUT}V�] dmt�]�`ml½\�dmVXV�dg^U^UWO]XWr`qo>§ÇQSRsT}·�`{z�dmpqdmWro�VZ] dgpqo�dg]XT�V5`qo6]XRUTSdglÏ]
z}dghrhs`gl�]aRUT}f�d+wEWi]kj
dmp�dgWro�WOoUf�tZT+dmVZWroUp)]XRUT"�UtZT�VZVXYUtZT�hO`Ef�dmhrhijq§
QSRUT��UtXT�VXVZYUtXT�tZWrVXT�f+dmo%[eT"VXT�T�o_l|tX`q\ä]aWO\�T"�E�q§S'q�
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WrpqYUtZT"Âs§i�@Ã [ Ó¼\³dmos^_WrV}T°wEWO^UT�o�]JWOo�]aRUT��stXT�VZVXYUtZT�f�`qo�]a`mYUtXV}l|tZ`q\1c0WrpqYstXT�V}Âs§á¥ [ R�\L]X` [ Ó¼\¼§
QSRUT¢oUT�zÆwq`qt�]aT°¯­WOV�VXT�T�o²]X`%tXWr^sT�[eT�hO`{z�dmos^­]X`%]XRUTbl|tX`qo�]�`mlL]aRUT¢^UT°·�T�f°]aT�^®VXRUT�dmt�hyd+jqT�t
dmoU^4]aRsT�tXT°l|`qtXT6l|`mtXf�T6]XRUTbYU��z�dmtX^­\�`g]aWr`mo'`ml#]aRUTbVZRUT+dgt�hyd+jqT�t�dglÏ]aT�t�wCAx(EB��s§ÁÂs§ [ c0WrpmYUtXT�V
Âs§Á£ [ l¼\kº [ R�\�QSRUT�wq`mtZ]aWOf�T�VbdmtXT�]aRUT�tXT°l|`qtXT�tZT�VZ�µ`qosVXWr[shrT�l|`mt�]aRsT�YU��z�dmtX^ [ dgoU^®^U`{zJo�z}dgtX^�\
^UT�·UT�f�]XWr`qo4`gl�]aRUT6VZRUT+dgt�hyd+jqT�t�§�Ñ¿]�WOV�T�w�WO^UT�o�]�]aRUdg]�dmV�]aRUT)wm`qtZ]XT°¯'\�`{wqT�V�^U`{zJoUVZ]XtXT�dm\ÅWi]
f�`qo�]XtX`qhOV�]aRUT�^UT°·�T�f°]aWO`qo%`ml�]aRUT�VZRUT+dmtJhrd{jmT�t�§5Ë»RUWrhOT�]aRUT�VZRUT+dgtShyd+jqT�tSWrV}^UT°·�T�f°]aT�^&YU�%oUT�dmt
]aRUTbhOT+dm^sWroUp_T�^UpqTbWO]"WrV�^UT°·�T�f°]aT�^²^U`{zJo�z}dmtZ^UV�dg]�]aRUTbf�d+wEWi]kj']atXdmWrhOWroUp�T�^UpmTm§6��p�dmWro>u>]aRUWOV
^U`{zJo�z}dmtZ^�^UT�·UT�f�]XWr`qo�\�d+jÌ[µT�dg]X]XtXWO[UYs]aT�^�]a`�]aRUT�\�`g]aWr`mo²`mlS]XRUT�^s`@zJosVZ]atZT+dm\Ö\�`@w�WOoUp
wq`qt�]aT¼¯>§#c�tZ`q\ãc0WOpqYUtXT�V�ÂE§á£ [ d�\¿º [ f�\�dg]#]aRUTJl|tX`mo�]³`mlµ]aRUTJwq`qt�]aT¼¯�Wi]aV#^U`{zJo�z}dgtX^_\�`q\�T�o�]aYU\
f+dmYsVXT�V�]XRUTbVXRUT�dmt�hyd+jqT�t"]a`_^UT°·�T�f°]�Wro�]a`�]XRUT¢f+d+w�WO]kjq§���V�WO]�^U`�T�V�]aRUT�tXTbWOV�dmo4Wro�]aT�tadmf°]aWO`qo
zJWO]XR�]aRsT)VX\�dmhOhrT�tSwm`qtZ]XT°¯&tXT�VZWr^UWOoUp�oUT+dmt,]aRUT�]atXdmWrhOWroUp¢T�^spqT)`ml0]aRUT�f+d+w�WO]kjq§�QSRUT�]kz³`�]aRsT�o
\�T�tXpqT�dmoU^ÉdmtXT�l|`mtXf�T�^�]a`']aRsT�]a`q�È`mlJ]aRsT_f+d+w�WO]kj®WOoUWO]XWydg]XWroUp�\�dmVXVbT¼¯s�sYUhrVZWr`qo®l|tZ`q\/]XRUT
f+d+w�WO]kjm§�ñJT�]XYUtXosWroUp%]a`�]aRUT�]atadg�U�µT�^²wm`qtZ]XT°¯Ìº"Wi]�WrV�VXhr`{zJhij4VX«�YUT�T���T�^�]a`{z}dgtX^UV�]aRUT�hr`{z�T�t
dglÏ]�f�`qtZoUT�t�`ml}]XRUT�f�d+wEWi]kjqu0zJRsWrf R�WOV�VZT�T�o�dg]�]aWr\�T�V [ p<\�dgoU^ [ R�\�WOo®c0WOpqYUtZT�ÂE§á£s§�~"YUtXWOoUp
]aRUWOV�]XWr\�T�]aRsT�oUT�z1wq`mtZ]aT¼¯�R�dgVbp�dmWrosT�^®[�j�l|T�T�^UWOoUp4`qo�]XRUT�wq`mtZ]aWOf�Wi]kj²pmT�oUT�tadg]XT�^Édg]6]XRUT
YU�UV�]atXT�dm\9f+d+w�WO]kjÌhOWr��§�QSRUT�oUT°zãwq`qt�]aT¼¯®dghrVX`%l|T�T�^UV)`gÎ�]aRUT�tXT�\�o�dmo�]XV�`ml³]aRUT¢z³T+dm´gT�oUT�^
wq`qt�]aT¼¯�dmoU^bzJRUT�o�]aRUTJoUT°z�f�`qtXTJR�dmV#tZT+dmf RUT�^��E§ÞÃx(%]a`��s§áÃqÃx( [ ]aWO\�T [ Ó¼\0Wro�c0WOpqYUtZTJÂs§á£R\Ç]aRUWOV
wq`qt�]aT¼¯�dg[UVX`qtZ[UV�]XRUT,z³T+dg´mT�osT�^_wq`qt�]aT¼¯�]Xtadm�U�eT�^�Wro¢]aRUT�f�`qtZoUT�t�usoU`{z»oUT�dmtXhij¢VZ] dH]aWr`mo�dmtZjbdg]
[ �s§ÁÍR(�ue�s§ Ô�~C\°uedmVZVXWrV�]aT�^'[�j�]XRUT)hO`{z�T�t��UtZT�VXVZYUtXT)[µT°]kz�T�T�o4]aRUT�wq`qt�]aWOf�T�V�§�QSRsWrV�tZT�VZYUhO]XV�Wro�d
VXWOoUpqhrT}wm`qtZ]XT°¯�Wro¢]aRsT�f�d{w�Wi]kjq§�Ñ¿]³WrV#VZ]XtXT�ospm]aRUT�oUT�^�[�j¢]XRUT�T�o�]atadgWroUT�^�·�YUWO^�^sYUtXWOoUp�]XRUT,\�dmVZV
dm^U^UWi]aWO`qo_��dmt�]�`gl0]aRsT�f°jEf�hrTg§}c0hOYUWr^%WrVS�sYUhrhOT�^�Wro_]a`¢]aRUT�f+d+w�WO]kj�dgoU^�]XYUtXosV�^U`{zJo�]aRUT�tXT�dmt
z}dghrh�dmos^¢]XRUT�o�[�dmf ´¢dghr`qoUp"]XRUTS[e`m]X]X`q\�z�dmhrh¨§0QSRUTJVZWroUpqhOT�wq`mtZ]aT¼¯�[µT�f�`q\�T�V#T�hr`qoUpqdg]aT�^b^UYUT
]a`�]aRUT,dm^s^UWO]XWr`qo�dghU\�dgVXV�l|tX`q\�]aRUT�dm[UVZ`qtX[eT�^�wq`qt�]aT°¯µu�VZ]XtXT�]Xf RUWrosp�]a`{z�dmtX^sVL]XRUT,l|tZ`qo�]L`ml>]XRUT
f+d+w�WO]kj�zJRUT�tZT¢d�hr`q[eT6WrV,l|`qtX\�T�^ÌdH]"]aWO\�T [ Ó¼\°§�QSRUTbVZRUT+dgt�hyd+jqT�t"^UT�·UT�f�]XV�Wro�]a`�]XRUTbf+d+w�WO]kjmu
zJWO]XR�WO]aV)VXRUT�dmtbl|`qtXf�T_Wro®]aRsT_VZ]atZT+dm\�zJWrVXT_^sWrtXT�f�]XWr`qo�§­QSRUT_YU�sVZ]atZT+dm\/wq`qt�]aT°¯ÈdmhrVZ`4p�dmWrosV
\�`m\�T�o�]XYU\�Wro%]aRsT)`q�U�e`qVZWO]aT�^UWOtXT�f°]aWO`qo�l|tZ`q\�]aRsT)dm[sVX`qtZ[µT�^&wq`qt�]aT¼¯&]XR�dg]�WrV,^U`{zJoUVZ]XtXT+dg\
Wro®]XRUT%f+d+w�WO]kjq§�QSRsT�VXT�T�ÎµT�f°]aV�f�`q\)[UWroUT�]X`Ìf+dmYUVZT_]aRUT%hr`m[µT�]X`ÌVX�UhOWO]¢dmos^Éf�tXT�dg]aT�d4oUT�z
wq`qt�]aT¼¯>u5dmV)VZRU`{zJoÈdg]�]XWr\�T�V [ h \°u [ d�\¼u [ [M\°u [ f�\¼u [ ^�\¼u0f�`q\��shrT�]XWroUp%]aRsT�f�j�f�hrTm§�QSRUWOV�T°wqT�o�]
f�`q\��UhOT�]aT�V�`moUT)`qVZf�WOhrhydH]aWr`mo�f�j�f�hOTm§,QSRUT6d+wmT�tadgpqT)f�`qo�wqT�f°]aWO`qo'VX�eT�T�^4`ml5]XRUT�wm`qtZ]XT°¯&f�`qtZT)WOV
T�V�]aWr\�dg]XT�^�l|tZ`q\ c
WrpqYUtZT_Âs§i�{Â&`{wqT�tb]aRUT�\�Wr^s^UhrT�£q�&�eT�tXf�T�o�]�`mlJ]aRUT�f+d+w�WO]kj®hOT�oUpg]aR�WrV6Âq¥
�µT�tXf�T�o�]�`gl
]XRUT�l|tXT�T�VZ]XtXT+dg\�VX�eT�T�^>uUzJRUWrf R�WrV,©&dmf R��s§ÁÂ��mÂs§

�}]�]XRUT6dHlÏ]�z�dmhrh�`ml0]aRUT�f+d+w�WO]kjmuµ]aRsT��UtZT�VZVXYUtZTbtXT+dgf RUT�V�d�\�d@¯sWO\6YU\�VZ`E`mo'dglÏ]XT�tJ]aRUT�VXRUT�dmt
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hyd+jmT�t5WO\��UWOoUpqT�\�T�o�]�ugWOoUf�tZT+dmVZWroUp�l|tX`q\à]aWO\�T [ Ó¼\¼§0QSRUTS\�dH¯EWr\6Ys\¸RUT�tZT}WrV0]XRUT}RUWOpqRUT�VZ]5wgdmhOYUT
Wro­]aRUT�·�`{zã¾�T�hO^�dmoU^®WOV6Â�Ã%�µT�tXf�T�o�]�dm[e`@wmT�]aRsT�l|tXT�T�V�]atXT�dm\ÖVZ] dH]aWrf��UtXT�VXVZYUtXTg§ÌÒ³j­f�`q\bº
��dmtZWrVZ`qo&Wil0]aRsT�l|tXT�T�V�]atXT�dm\îVZ]admpqo�dg]XT�^'Wi]�z³`qYUhO^&[eT6dmtZ`qYUoU^&£q���eT�tZf�T�o�]�dm[µ`{wmT�]aRsT)VZ]adg]aWOf
�UtZT�VXVZYUtXTg§%QSRUWrV��UtXT�VXVZYUtXWOVadg]XWr`qo­f�`qo�]XWro�YUT�V�l|`qt�dm[µ`mYs]��s§Þ�HQ�`ml�]XRUT�f�j�f�hOT�dmoU^Ì]atZWrpqpmT�tXV�d
VZ]XtX`qosp­�stXT�VZVXYUtZT�z�d+wqTguSdmhrWOpqoUT�^Èdg]¢tX`qYspqRUhOj�Ô�Ã�ï6]X`Ì]XRUT_`qoUf�`q\�WroUp'·�`{z�uL]a`4�UtZ`q��dmp�dH]aT
l|`qt�z}dmtZ^�dgoU^¢YU��z}dmtZ^�l|tZ`q\Æ]aRsT,tZT�pqWO`qo¢`mle]aRUTJf+d+w�WO]kjm§5QSRUT,�UtXT�VXVZYUtXTJz}d+wmT�WrV5¾UtXVZ]LT°wEWO^UT�o�]
dg]�]aWr\�T [ Ó¼\�dgoU^4f+dmo4[eT)l|`qhOhr`{z³T�^&WOo4c0WOpqYUtXT)Âs§Á¥�dmV�Wi]"�UtZ`q��dmpqdg]aT�V�]a`{z�dmtX^UV�]aRUT)l|tZ`qo�]�`ml
]aRsT�f�d+wEWi]kjÌWro4]aRsT�T�«�YsWOwgdmhrT�o�]�]XWr\�T)]aRUdg]�d%wm`qtZ]XT°¯­f�`mtXT�WrV�f�`mo�wmT�f°]aT�^�^s`@zJo­]aRUT�f+d+w�WO]kjmu
]aR�YUV�f�`qoUosT�f�]XWroUp_Wi]�]X`�]aRUT�^U`q\�Wro�dgo�]��goU^&]X`qoUTg§��#tZT�VZVXYUtZT6z}d+wqT�V�l|tX`q\î�UtZT�w�Wr`qYsV"f�j�f�hOT�V
f+dgo�dmhOVX`_[eT¢VXT�T�o�§�c½`mhrhr`{zJWOoUp�]aRsT��stXT�VZVXYUtZT�z�d+wqT�YU�UVZ]XtXT�dm\9d_VXYUf°]aWr`moÌz�d+wqT�WrV�Wro4]XYUtXo
�UtZ`q��dmp�dH]aT�^²zJWO]aR²]aRUT�VXdm\�T_dmhrWOpqoU\�T�o�]�dmoU^�^UWOtXT�f�]aWO`qo�u
f+dmYUVZT�^È[�j�]XRUT�T�VZf+dm�eT�`mlJ·�YsWr^
hr`{z³T�tZWroUp�]aRUT��UtXT�VXVXYstXTbdg],]aRsT)tXT�dmt�`gl5]aRUT�f+d+w�WO]kjm§�QSRUWOV"dmpqdmWro�f�`{wqT�tXV�]XRUT)f�d+wEWi]kj&hOT�oUpg]aR
Wro%]aRsT�T�«�YsWOwgdmhrT�o�],]XWr\�T"]a`�d¢wm`qtZ]XT°¯�f�`mtXT�f�`qo�wqT�f�]XWroUp�^s`@zJo�]aRUT�f+d+w�WO]kjm§}QSRUT�VXT)`m[UVXT�tZwgdHº
]aWO`qoUV#�UtZ`@w�WO^UT,]XRUT,T�w�Wr^UT�oUf�T,]aR�dH]³]XRUT�YsoUVZ]XT+dm^UWOoUT�VZV}WrV#f�dmYUVXT�^�[�j�d�l|T�T�^U[�dgf ´�\�T�f R�dgoUWrVZ\
l|tX`m\Å]aRUT¢VZRUT+dmt�hrd{jmT�t�dg]Z] dmf RU\�T�o�])dmoU^­^UT�]admf RU\�T�o�]�l|tX`q\�]aRUT¢tXT�dmt�z}dghrh�`mlL]aRUT�f+d+w�WO]kjm§
QSRUT�d+wqT�tadmpqT��UtZ`q��dmpqdg]aWO`qo�VX�eT�T�^�`gl
]XRUT�YU�UV�]atXT�dm\±z�d+wqT�V�uµ^sT�tXWiwqT�^%l|tZ`q\�c
WrpqYUtZT�Âs§i�@�EuUWOV
dm�U�stX`+¯EWr\�dg]aT�hOj�Ãm�b�µT�tXf�T�o�]�`mlÇ]aRsT�l|tZT�T�VZ]atZT+dm\�VZ�µT�T�^�§
QSRUT�VXT4YU�UV�]atZT+dm\ ]atXd{wmT�hOhrWrosp²z�d{wmT�V [ dgVXVX`�f�Wrdg]aT�^7zJWO]XR��UtZT�VXVZYUtXT4WOoUf�tZT+dmVZT�V�l|`mt��UtZT�VXVZYUtXT
z�d{wmT�VSdgoU^�^UT�f�tZT+dmVZT�V�l|`qt#VZYUf�]XWr`qo¢z}d+wmT�V{\L\�T�T�]L]aRUT,^U`{zJoUVZ]XtXT�dm\ã]atad+wmT�hrhOWroUp�wm`qtZ]XT°¯�f�`qtZT�V
[ dgVXVX`�f�Wrdg]aT�^�zJWO]aRÈ�UtZT�VZVXYUtZT&^UT�f�tXT�dmVXT�V{\¢dmoU^È]aRUT7��`qoUT�V¢[eT�]kz³T�T�o7]aRUT%f�`qtXT�V [ dmVXVZ`Ef�Wydg]XT�^
zJWO]XR��UtZT�VZVXYUtZT_WroUf�tXT+dgVXT�V¼\)dmoU^²f�tZT+dg]XT�]aRUT�f R�dmtXdmf�]XT�tXWOVZ]XWrf�z�dmhOhL�stXT�VZVXYUtZT�]atXdmf�T�V [ c
WrpqYUtZT
Âs§i�@ÃR\5dmos^�]XRUT�tZT�VZYUhO]XWroUp9Û¤Ë Û�VZR�dm�eTJ`ml>]XRUT â �*(4dmhr`qosp�]XRUTJf+d+w�WO]kjb·�`�`qt�u�VXRU`{zJo�WOo�c
WrpqYUtZT
�E§i�{Âs§
QSRUTSYU�UV�]atXT�dm\�]Xtad+wqT�hrhOWroUp��UtXT�VXVXYstXTSz}d+wmT,\�T�T°]aV5]XRUT�wq`mtZ]aT¼¯¢f�`mtXT�V�WOo)]aRsT}wEWOf�WOoUWO]kj�`ml
�s§ÁÂ�Ãx(�dmoU^¢`ml>�s§S'x(�f�dmYUVXWOoUp"]aRsT,�stXT�VZVXYUtZT,·UYUf�]XY�dg]aWO`qoUV5]X`�[eTSVX\�dmhOhrT�t0dmoU^�dmhOVX`�T�osR�dmoUf�WroUp
]aRsT�RsWrpqRUT�t�l|tXT�«�YUT�oUf�jÌ]X`qoUT�V�§�c0WOpqYUtZTbÂs§i�q��VZRU`{zJV�]XRUT¢wq`qt�]aT°¯­f�`qtXT�\�T�T�]XWroUp�d_�UtZT�VXVZYUtXT
z�d{wmT�dg]ÖwCAÝ(�B��s§S'E§Ìc0WOpqYUtZT_Âs§i�@Ã [ p�\�VXRU`{zJVb]aRsT�hrT°wqT�h�`mlJ]aRUT�`mVXf�WOhrhrdg]aWO`qoUV�]a`4[eT�hr`{z³T�t
]aRs`qYUpqR']XRUT)l|tXT�«�YUT�oUf°j'`ml#]XRUT�\�WroUf�tXT�dmVXT�V�§�c0WrpmYUtXT)�E§ Ô�VXRU`{zJV�]aRUdg]�]XRUT��+V�]"]a`qosT6Wro&]XRUT
f+d+w�WO]kj�WrVST�osR�dmoUf�T�^'dH]�w�Ax(EB��s§+'mÃE§5QSRUT�Vadm\�T�[eT�R�d+w�Wr`qYst,WOVST�w�Wr^sT�o�]JzJRUT�o�]aRUT��UtZT�VXVZYUtXT
z�d{wmT�V�\�T�T�]S]aRsT�wm`qtZ]XT°¯�f�`qtXT�V�dH]�w�Ax(EB��s§áÂqÃE§
QSRUT#YU�UV�]atZT+dm\À]Xtad+wqT�hrhOWroUp}VZYUf�]XWr`qo�z�d+wqTL\�T�T�]aV�]XRUT5wq`mtZ]aT¼¯�f�`mtXT�V�[eT�]kz³T�T�o6�s§áÃqÃx(�dmoU^��s§á�x(�u
dmVJVXRs`@zJo&Wro�c0WrpmYUtXT�Âs§Á¥¢[µT°]kz�T�T�o&]XWr\�T�V [ W \}dmoU^ [ Ó¼\°§#QSRUWOV�WOV}zJRUT�tZT�]XRUT�VX`qYUos^&�UtZT�VXVZYUtXT
hrT°wqT�hrV�dmtXT¢hydgtXpqT�dmoU^­]aRUT�VXT�f�`qos^�]a`qosT�WOV�\�`qtZT��stX`q\�WroUT�o�]+§���hO]XRU`qYUpqR­oU`m]�oUT�f�T�VZVadmtZWrhij
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Wr\��µ`mtZ] dgo�]³]a`6]XRUT�dmo�dmhijEVZWrV�uE]aRsT�l|`mtX\�dg]aWO`qo�`ml0d)wq`mtZ]aT¼¯µuµdH] [ �s§á�x(�u��s§áÃm~C\³f�`qWrosf�Wr^sT�V}zJWO]XR
]aRUT¢��dgVXVXWOoUp�`ml�]XRUT�Ys�UVZ]XtXT+dg\ VXYUf°]aWr`mo­z�d+wqT�dH]�]aRUWOV��e`qWOo�]�dgoU^�WOV�f�`qWOoUf�WO^UT�o�]�zJWO]XR­]XRUT
��dmVZVXWrosp�`ml�]aRsT)YU�UV�]atZT+dm\��UtXT�VXVZYUtXT6z�d+wqT6zJWO]XR&]aRsT6VX`qhOT�^s`@zJosVZ]atZT+dm\�wq`qt�]aT¼¯4dg]"dmtX`mYUoU^
�s§S'x(�§U��hOVX`Uus]XRUT�\�T�tXpqWOoUpb`mlÇwq`qt�]aWOf�T�VJ`�f�f�YUtXV,dg]S]XRUT�f�`qWOoUf�WO^UT�oUf�T�`ml
]XRUT�wq`qt�]aT¼¯%zJWO]aR_]XRUT
YU�UV�]atXT�dm\�]atXd{wmT�hOhrWrosp��stXT�VZVXYUtZT�z�d+wqTbdg] [ �E§áÍR(�u½�s§S'm~C\SdmoU^�`ml0]XRUT�^U`q\�Wro�dg]XWroUpbYs�UVZ]XtXT+dg\
wq`qt�]aT¼¯%zJWO]aR_]XRUT���dmVXVZWroUp¢`ml0d¢VXYUf°]aWr`mo%z�d+wqT)dg] [ �s§áÃx(�u��s§Á£q~C\¼§
��z�d+j�dgoU^�dg[µ`{wqT¢]aRsT�f�d{w�Wi]kj4]aRUT�dmf�`mYUVZ]XWrfb¾�T�hO^²pmT�oUT�tadg]XT�^�WOV�VXR�dm�eT�^²[�j­]XRUT¢�UtXT�VXVZYUtXT
dmoU^²VXYUf°]aWr`mo²z�d{wmT�V6pmT�oUT�tadg]XT�^®YU�sVZ]atZT+dm\Ödg])dm[e`qYs]�Ô�Ã_^UT�pqtZT�T�V)]a`%]aRUT�l|tXT�T�VZ]XtXT�dm\ÖdmoU^
]aRUT�VZYUf�]XWr`qo�dmoU^��UtXT�VXVZYUtXT�z}d+wqT�V"\�`@w�WOoUpb^U`{zJoUVZ]XtXT�dm\�dmoU^�pqT�oUT�tadg]XT�^�l|tX`q\±]XRUT�wq`qt�]aT¼¯
f�`qtZT�V�dmoU^&]XRUT)RUWOpqR&�stXT�VZVXYUtZT6tXT�pqWr`moUV�[eT�]kz³T�T�o4]aRUT�\�§JQSR�YUV�zJRUT�tXT�]aRUT��UtXT�VXVXYstXT6z�d{wmT�V
dmoU^²VXYUf°]aWr`mo²z�d{wmT�V6T�oUR�dmosf�T�T�dmf R®`m]XRUT�t�]aRsT�tXT�hrWOTb��dg]af RsT�V6`ml�RUWrpmR�dmos^�hr`{zã�stXT�VZVXYUtZT�V
tXT�VX�eT�f�]XWOwmT�hOjm§ â Wrosf�T�]XRUT�V�]atXT�dm\)zJWOVXT�]Xtad+wqT�hrhrWOoUp%z}d+wqT�V�dmtXT�z�T�dm´mT�t�[�j�dm[e`qYs]��F(Õd+z�d+j
l|tX`q\�]aRUT�f+d+w�WO]kj_]XRUT�f�`qYUo�]aT�t�V�]atXT�dm\)zJWOVXT�z}d+wqT�V�[eT�f�`q\�T��UtZT�^U`q\�WroUdmo�]+§LÑ¿]�WOVJzJRsT�o&]XRUT
�UtXT�VXVZYUtXT_z�d{wmT�V¢��dmVZV6`{wqT�t6]aRUT�hOT+dm^sWroUp'T�^UpqT�`glS]aRUT_f�d{w�Wi]kj²]XR�dg]6]XRUT�l|T�T�^U[�dmf ´²hr`�`q�®WOV
f�`q\��UhOT�]aT�^�§%c0WOpqYUtXT�Âs§ÁÍ%VXRU`{zJV)]XRUT�·�`{zS¾�T�hr^�dg])QSWO\�TFB��q�E§Á���)ÓZYsVZ])dmV)d��UtXT�VXVZYUtXT�z�d+wqT
��dmVZVXT�V�`{wqT�t�]aRUT¢hrT�dm^UWOoUp�T�^spqT¢`ml#]aRUTbf�d{w�Wi]kjq§bc0WOpqYUtZTbÂs§i�{�_VXRU`{zJV�]aRUT6·U`@zS¾UT�hr^­VXhOWrpqR�]XhOj
hydg]XT�t [ Q�B��m�E§O�{�R\�zJRUT�oª]aRsT�hOT+dm^sWroUp4T�^UpqT%wq`qt�]aT°¯®l|T�T�^sV�l|tZ`q\/]XRUT%pqtX`{zS]aRÉ`ml�wq`qt�]aWrf�WO]kj
f+dmYsVXT�^É[�j�]aRUT_�stXT�VZVXYUtZT�z�d+wqT���dmVXVZWroUpÌ`{wqT�tb]aRUT%hrT�dm^UWOoUp'T�^spqTm§ÈQSRUT_wq`mtZ]aWOf�Wi]kj�dg]b]XRUT
hrT�dm^UWrosp�T�^UpqT6WOV�VZT�T�o']X`�[eT)VX\�dmhOhrT�tJ[eT�l|`qtZT�]XRUT)�UtZT�VZVXYUtZT6z}d+wqTb�UdmVXVZT�V"`{wqT�t�]aRsT6hrT�dm^UWrosp
T�^UpmT [ QSWr\�T�B��E�q§ÁÍ��Eusc0WrpmYUtXT�ÂE§+' [ l¼\l\¼§
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Ò�T�]kz³T�T�o®©�dmf R­�s§á¥qÃ�dmoU^­©&dgf RÉ�m§O�{Í�]aRUT�tXTbWrV�d�VXWOpqoUWO¾Uf+dmo�]"tZWrVZT6Wro&]XRUT6YUosVZ]aT�dm^sj4�stXT�VÊº
VXYUtZT�hOT�wmT�h<zJWO]XRUWro_]aRsT�f�d{w�Wi]kj_l|`qtS]aRUT�T°¯E�eT�tXWO\�T�o�] dmh<tZT�VXYshO]aV [ f�`q\���dmtXT�c0WOpqYUtZT�V,�E§i�{Â�dmoU^
�E§i�+Ô<\�QSRUT ¶ c0~ätZT�VZYUhO]XV�dmtXT6VZT�T�o­]X`_T°¯ERUWr[sWO]�d_VZWr\�WrhydgtJ]XtXT�oU^�§��}]�©&dmf RÈ�q§i�{Í�]aRUT â � (
^UWrV�]atZWr[UYs]XWr`qo�dmhr`moUp�]XRUT�f+d+w�WO]kj­·�`�`qt)WOV)VZWr\�Wrhydgt"]a`&]XR�dg]6l|`qt6©&dmf RÈ�s§Á¥�Ã�·U`@z�u�zJWi]aR�]XRUT
T°¯Ef�T��s]aWO`qo_`ml�d�VXhrWOpqR�]L�Uhydg]XT+dmY�Wro�]XRUT�^sWrVZ]XtXWO[UYs]aWO`qo�[µT°]kz�T�T�o]wCAx(�B��s§Á£�Ã�dgoU^jwCAÝ(�B��s§S'qÃE§
QSRUWrV}z³`qYUhO^%VXYUpqpmT�VZ]J]XR�dg]}]XRUT�·�`{zÀ�UR�j�VXWOf�V,Wro�]XRUT�f+d+w�WO]kj�zJWOhrh½]aT�oU^�]X`¢[µT�VZWr\�Wrhydgt�§
ñ,`qVZV
¡�'g�g¦5dghrVX`�l|`qYUoU^']XR�dg]�]XRUT�tZT)z�dmV�T�w�Wr^sT�oUf�Tb`mlLd�f�j�f�hOWrf�wmdgtXWydH]aWr`mo�`ml�]XRUTbdmf�`qYUV�]aWrf)^UWrV�]aYUtÊº
[�dmoUf�T�VLzJRUWrf R�WrVLT�w�Wr^UT�o�]³l|tZ`q\�]aRUT,�UtZT�VXT�o�]�z³`qtX´½§Lc0WrpmYUtXTJÂs§i�{£�VXRU`{zJV�]XRUT,^UWrVZf�tXT°]aTJ]a`qosT�V
�UtXT�^UWrf°]aT�^%dg]S©�dmf R4�q§i�{Ís§5QSRUT"]X`qoUT�V�\�T+dmVZYUtXT�^%dmtXT�VXT�T�o_]a`)WOoUf�tZT+dmVZT"Wro�dm\��UhrWi]aYU^UTJzJWO]XR
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]aRsT)]aRUWOtX^4dgoU^'l|`qYUt�]aR']a`moUT�V"T�VX�eT�f�WydmhOhOj�[µT�f�`q\�Wrosp�\�`qtXT)dm�U��dmtZT�o�]�T�wmT�oÌWOl�]XRUT�WOt�f�`qo�]atXWßº
[UYs]XWr`qo�\�d+j�oU`m]S[eT�VZWrpqosWO¾�f�dmo�]+§#c�`qt³d)(�Ag~CB�£E§ÞÃ�f+d+w�WO]kjqusñ,`mVXV�¡�'m�g¦µl|`qYUoU^�]XRUT"^U`m\�WOo�dmo�]
]a`moUT�]X`�[eT)dg]�ÂmÔ��m����zJWO]aR�`m]aRsT�t�]X`qoUT�V�]aRUdg]"dgpqtXT�T�^&zJWi]aR�]XRUT6ñJ`qVZVXWO]XT�t,�UtXT�^UWrf°]aWO`qoUVJl|`qt
�{ÂqÂm���mu�Ãx'gÔ����gu�dmoU^j'mÍ�Ãm����ºÇoU`m]�]a`�`�^UWrVZWr\�WrhrdmtÇ]X`�]aRUTJ�UtZT�VXT�o�]��UtZT�^UWOf�]XWr`qoUV�§�ñJ`qVXV�l|`qYUos^�u
WroÉdmpmtXT�T�\�T�o�]�zJWi]aR�]aRUT��UtZT�VXT�o�]�tXT�VXYUhi]aV�u³]aRUdg]yñLòFùRé�ñ)ó0ñ òxñ%å	ß÷é�ìHó�ä�ã7é�âCïFáGó�æ	äLïFáGõ]ì.ðMã
â�ã{Þ{áGæ	äyìíáGæIãjòxæ	äyé�â)ôxãàõàøyñ)óMÞ{ðDð�éëêGðMãàõ)ì.ð�òxæ�ì.ðMá�â�ã/ïFáGó�æ	ä®ïFáGõ)ì�ðMã]áGì.ðMãàõ)ìíáGæIã{â°§9$�`%WOoEº
l|`qtZ\�dg]XWr`qo�z}dmV,`q[s]admWrosT�^�dm[e`qYs]S]aRsT�·�`{z l|T+dg]XYUtXT�VJl|tZ`q\±]XRUT�VZ]aYs^sj%`ml0ñ,`qVZV,zJRsWrf R�WrVJdmo
dmtZT+d6]aR�dH],]XRUT��UtXT�VXT�o�],z³`qtX´_dg^U^UtXT�VXVZT�V�§

��V�T°¯E�µT�f�]XT�^%]aRUT�l|T�dg]aYstXT�VSWOoUVXWO^UT�]XRUT"f�d{w�Wi]kj�l|`qtL]atadgoUVX`qosWrf"`q�eT�o_f�d+wEWi]kj�·U`@zÀdmtZT�VXWO\�WOhydmt
]a`']XRU`qVZT�T°¯ERUWO[UWO]XT�^®l|`qt6VZYU[UVZ`qoUWrf_f�d+wEWi]kj²·U`@z�§²��tXT�VXVXYstXT_·�YUf°]aY�dg]XWr`qosV6T°¯EWrV�]bzJRUWrf RÈdgtXT
f+dgYUVXT�^_[�j�]aRsT�`qVZf�WrhOhydg]XWroUp�VZRUT+dgt}hyd+jqT�t³zJRUWOf R�Wro�]aYUtZo�^UtZWOwqT�V�]aRsT�wq`mtZ]aT¼¯�WOo�]aT�tXdmf�]XWr`qo�dmoU^
�UtZT�VXVZYUtXT�z�d+wqT��UtX`m��dmp�dg]XWr`qo>usdmV��UtXT°wEWO`qYUVZhOj�^UWrVZf�YUVZVXT�^%l|`qtL]aRUT�VZYU[UVX`moUWrf�f�dmVXTg§LQSRsT�VXWr\�Wiº
hydgt³wq`mtZ]aT¼¯_WOo�]XT�tXdmf�]XWr`qo�]X`)]aRsT�VXYU[UVZ`qoUWOf"f+d+w�WO]kj�·�`{zÀWOV�T�w�WO^UT�o�]Sl|tX`m\±c0WOpqYUtZT"Âs§i�{Ísu�zJRUWrf R
VXRs`@zJV³VZ]XtXT+dg\�hOWroUT�V�VXYU�eT�tZWr\��µ`qVZT�^�`qo�]XRUT�©&dmf R�f�`qo�]a`qYstXV�§�Ñko�]atXdmoUVX`moUWrf,dmoU^�VXYs�µT�tXVX`moUWrf
·�`{z�T°¯E�eT�tXWO\�T�o�]aV�uJ^UWOVXf�tXT�]XT&wq`mtZ]aWOf�T�V_dmtXT�oU`m]�YUVXY�dghrhOjÈVZT�T�oÕVZ`�]aRsT�tXT&WrV�os`m]aRUWOoUp�zJWi]aR
zJRUWOf R%]X`bf�`q\���dmtZT�]aRsT��UtXT�VXT�o�],VZ]XtXT�dm\�hOWroUT��Uhr`g]aV�§�Ñko�dm^s^UWO]XWr`qo�l|T�z T°¯E�µT�tXWO\�T�o�]admh>z³`qtX´�V
R�d+wqT��UtZ`{wEWO^UT�^_·�`{zÕw�WrVXYUdmhrWOVadg]XWr`qo�dm[µ`mYs]SVXYs�µT�tXVX`moUWrf�`qt³]atadgoUVX`qosWrf"`q�eT�o%f�d{w�Wi]aWrT�V�l|`qt�]XRUT
T°¯�]XT�tXoUdmhL·U`@z�T�WO]XRUT�t�§_��`{z³T�wmT�t6tZT�VXT�dmtXf R�tZT�f�T�o�]ahijÌ�UYU[UhOWrVXRsT�^�[�j²��§Ç�,T�hrhOT�t��î�s§Ç~"T�hil|V
¡ Ô��H¦eR�dmVL�UtX`{w�Wr^sT�^�WOosl|`qtZ\�dg]XWr`qo¢dg[µ`qYE]L]XRUT�T¼¯�]aT�tZo�dmh½·�`{z}º¿¾�T�hr^�l|`qt�]atadgoUVX`qosWrf,f+d+w�WO]kjb·�`{z�§
QSRUT�T°¯E�µT�tXWO\�T�o�]XV�z³T�tZT)f�`moU^UYUf°]aT�^4WOo'dmo�T�Îµ`qtZ],]a`��UtX`{w�Wr^sT)d�f�hrT�dmtXT�t�YsoU^UT�tZVZ]admoU^UWOoUp�`ml
]aRsT��UR�j�VXWOf+dmh#\�T�f R�dgoUWrVZ\�V��UtXT°wgdmhrT�o�]�WOo­]XRUT�T¼¯�]aT�tZo�dmh#·�`{z}º¿¾�T�hr^�§�QSRUT�¾UoU^UWrospqV�zJWOhrh5[eT
f�`m\���dgtXT�^_]X`�]XRUT�tXT�VZYUhO]XV}l|tX`q\�]aRUT�VXWO\6YUhrdg]aWO`qoUV�§

��o�dmtZ[UWO]Xtadmt�j)�e`qWOo�]5R�dmV#[µT�T�o�f RU`qVZT�o¢l|`qt5]aRUTSV�] dmt�]#`mle]aRUTS`qVZf�WOhrhydH]aWr`mo)f�j�f�hrTm§0QSRUTJf�j�f�hOT,WOV
dmo�dghOj�VXT�^�[eT�]kz³T�T�o&]aRUT�oU`moEºk^UWO\�T�oUVXWO`qo�dmhe]aWO\�T�VS`ml0Ôs�q§á£q�¢dgoU^�ÔqÂs§O�{�E§Lc0WrpqYstXT�Âs§i�{Í¢VXRU`{zJV
]aRsT_©&dmf R�f�`qo�]a`qYst)�UhO`m]aV)dg])^sWOÎµT�tXT�o�])]aWO\�T�WrosVZ] dgoUf�T�V6Wro­]aRUT�f�j�f�hOTm§ â RU`{zJo�Wro®c
WrpqYUtZT
Âs§i�{¥�dgtXT�]XRUT6�UtZT�VZVXYUtZT6^UWrV�]atZWr[UYs]XWr`qosV�`qo�]aRUT�f+d+w�WO]kj�tXT+dgt�z�dmhrh¨§�c�tZ`q\�]aRUT6dmoUWr\�dg]XWr`qoUVSWi]
WrVSVZT�T�o�]aRUdg]J]aRUT��UtZT�VXVZYUtXT�z}d+wmT�V�\�`{wqT�`qYs]kz�dmtZ^&Wro�]X`¢]XRUT�T°¯�]aT�tXo�dgh�·U`@z}ºÐ¾�T�hO^&dgVJz³T�hOh�dmV
l|`qt�z}dmtZ^�§���T�hrhrT�t�dmoU^�~"T�hOl|V�tXT��µ`qt�])]XR�dg]�]aRUT�T°¯�]aT�tXo�dmh#z�d{wmT�l|tX`mo�])\�`{wmT�V)`mYs])WOo�]a`�]XRUT
T°¯�]XT�tXoUdmhs\�T�^UWOYU\ dmV5Wi]0WOV0oU`�hO`qoUpqT�t0dg]Z] dmf RsT�^6]a`"dmobWro�]aT�tXo�dghE�UtZT�VZVXYUtZT}z}d+wqTJ�UtZ`q��dmpqdg]aWOoUp
YU�UV�]atZT+dm\�WOoUVXWO^UT}]aRsT,f�d+wEWi]kjq§5QSRsT�j¢VXYspqpqT�V�]³]XR�dg]�]XRUTJWro�]aT�tXo�dmhEz}d+wqT,tXT°·�T�f°]aVL`mÎ�]XRUTSl|tX`qo�]
f+d+w�WO]kj�z�dmhOh�dmoU^�\�`{wqT�V
^s`@zJosVZ]atZT+dm\ dmos^�WOVÇos`�hO`qoUpqT�t<f+dm��dg[UhrT#`mlEVXYU�s�µ`qt�]aWOoUp�dgo�T¼¯E]XT�tZo�dmh
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z}d+wmT)l|tX`qo�]�§�QSRUT�VXT6f�hydmWO\�VJVZYU�U�e`qtZ]XT�^'T�dmtXhOWrT�tSz³`qtX´%zJWO]XR�z�dg]aT�t�]adm[UhrT�VXWO\6YUhrdg]aWO`qoUV�¡ ÔU��¦¨§
Ñ¿]"WOV�WO\��e`qtZ]admo�]S]a`�\�T�o�]XWr`qo%]aR�dH]�]aRsT�z�dg]aT�t�] dg[UhrT�VXWO\6YUhydH]aWr`moUVSf�`qtZtXT�VX�e`qoU^&]X`�]aRUT�¾�tXV�]
\�`�^UT�`ml#`qVZf�WrhOhydg]XWr`qo>§}Ñ¿]"R�dgV"[µT�T�o4VZRU`{zJo4Wro�]XRUT6f�YUtXtZT�o�]"z³`qtX´½u<dmos^'WrVJl|tXT�T�hOj�dm^s\�Wi]X]aT�^
[�j��,T�hrhOT�t�u�]XR�dg]�]XRUT�VZT�f�`qoU^%\�`�^UT,^U`q\�Wro�dH]aT�V [ ]XRU`qYUpqR�RUWrpqRsT�tL\�`�^UT�V�dmtXT�tadmtZT�hOj¢VZT�T�o�WOo
z}dH]aT�tS]adm[UhrT�T¼¯E�µT�tXWr\�T�o�]XV{\°§
QSRUT�VX´mT°]af RUT�V�l|`qtS]aRsT�hOT+dm^UWOoUpbT�^spqT�·U`@z¸dmtXT�VXRs`@zJo�Wro�c0WrpmYUtXT�Âs§i��' [ d�\³l|`mtJ]XRUT�z�`qtZ´_`ml
��T�hrhrT�t�dgoU^ÌÒ�hrWOVXV�dmoU^4�,T�hrhOT�t�dmoU^4~"T�hOl|Vb¡ ÔU��¦}¡ Ô��H¦¨§�ñ,`mVXVXWi]aT�t�Û V"T°¯E�Uhrdmo�dg]XWr`qo�uµc0WOpqYUtXT)Âs§i��'
[ [�\Jlüd{wm`qYUtZV�d�]aRUT�`qtZj&`ml#^UWOVXf�tZT�]XT)wq`qt�]aWOf�T�V�§���Tb�UtZ`q�µ`mVXT�V�]aR�dg]�]aRUT6VZRUT+dgt�hyd+jqT�t"tX`qhOhrV,YU�
dmoU^%�eT�tXWO`E^sWrf+dghrhOj6VXRUT�^UV,wm`qtZ]XWrf�T�V}l|tX`m\�]aRsT�f+d+w�WO]kj�hOT+dm^sWroUpbT�^UpqTm§#ñJ`qVZVXWO]XT�tST¼¯s�shydmWOoUV�]aRUdg]
d�osT�zJhOj&l|`qtX\�T�^4wq`mtZ]aT¼¯²\�`{wqT�V)dg[µ`{wqTb]XRUT�f�d+wEWi]kj4tXWO\ dmoU^­VXhO`{zJV�]XRUT�T°¯�]aT�tXo�dmh�·�`{z�]a`
VXYUf R7dmoÈT°¯�]aT�o�]�]XR�dg]�d4[µ`{z1z}d+wmT&WrV)�UtX`�^UYUf�T�^�dH]b]aRUT_hOT+dm^UWOoUp4T�^spqTm§���V¢]XRUT_wq`qt�]aT¼¯
WrVJf�`mo�wmT�f°]aT�^4^s`@zJosVZ]atZT+dm\îWi]��stX`�^UYUf�T�V��UtZT�VZVXYUtZT�z�d{wmT�V�zJRsWrf R'�UtZ`q��dmpqdg]aT�YU�UV�]atZT+dm\�uedmV
VXRU`{zJo¢Wro�]aRUT³¾�pqYUtZT�V�§0�}]5¾�tXV�]�WO]
VXT�T�\�V0]aRUdg]0]XRUT�]kz³`�T°¯E�Uhydgo�dg]aWO`qoUV0dmtXT�dg]5`�^U^UV0zJWi]aR6`moUT
dmoU`m]XRUT�t�§��,`{z�T°wqT�t,]aRUT��UtZT�VXT�o�]"tXT�VXYUhi]aVJVXYspqpqT�V�]�]XRUT�j�dgtXT�WroEºÐlüdmf�]J^sWOÎµT�tXT�o�]��eT�tZVX�eT�f°]aWOwmT�V
`mlÇ]aRUT�Vadg\�T�T°wqT�o�]�§
Ñko�c0WOpqYUtXT�Âs§i�{Í [ d�\�WO]�WrV�VXT�T�o�]XR�dg]6dg]�]XRUT¢wqT�t�j�hOT+dm^sWroUp�T�^UpmT�`ml}]XRUT�f�d+wEWi]kjÌ]aRUT�VXRUT�dmt
hyd+jqT�t�WOV¢^UT�·�T�f�]XT�^¬YU��z�dmtX^7zJRsWrf R7tZT�VZYUhO]XV�WOoÉ]XRUT�l|`mtX\�dg]aWO`qo�`ml�dÌf�`q\��UtZT�VXVZWr`qoªVXRU`�f ´½§
QSRUWrV³l|T+dg]XYUtXT"WOV}�UtZT�VXT�o�]�WOo�]aRsT â f RUhOWrT�tZT�o%`q�s]XWrf�dmhµVZ��dmtZ´��URU`g]a`qpqtXdm�URUV�`mlÇ��T�hrhrT�t�¡ Ô��H¦�dmoU^
VXRU`{zJoÌVXf RsT�\�dg]aWOf+dmhOhOj%Wro'c0WrpqYstXT6ÂE§O��' [ d�\¼§"QSRUTbf�`m\��UtZT�VZVXWr`mo4VXRU`�f ´&WOV�«�Y�dmVZWiºkV�]aT�dm^sjqu>VX`
zJRUT�o�]aRUT�]aRUT�VXRsT+dmt�hyd+jqT�t�V�] dmt�]aVJ]a`�^UT�·�T�f�]�^s`@zJo�z�dmtX^�]aRUT�l|`qtX\�dg]XWr`qo%`ml5dmo&T¼¯s�UdmoUVXWO`qo
z}d+wmT6zJWrhrh�f�dmYUVXTbWi]�]X`�^UWOVadm�U�eT+dgt�§"QSRUWOV�VZRU`Ef ´�zJWrhOh�]XRUT�tZT�l|`qtZTbdm�U�eT+dgt"dmoU^4^sWrVadg�U�µT�dmt�WOo
`qoUTJ`qVZf�WrhOhydg]XWr`qo�f�j�f�hrTm§�Ñko�c0WOpqYUtXT}Âs§O�+Í [ f�\
]XRUTJhrT+dg^UWroUp�VZRU`�f ´6WrV#dmhOtXT�dm^sj)z³T+dg´mT�osT�^_dmV�]XRUT
VXRUT�dmt�hyd+jmT�t5V�] dmt�]aV5]a`�^sT�·�T�f�]L^U`{zJo¢Wro�]a`�]XRUTSf+d+w�WO]kj)[UYs]#tZT�l|`qtZ\�V5WOobc0WOpqYUtXT�Âs§i�{Í [ p<\�zJRUT�o
]aRUT�VXRsT+dmt�hyd+jqT�t�WOV�^UT°·�T�f°]aT�^4YU��z}dmtZ^UV�uµf�`q\��UhOT�]aWOoUp¢`qoUT�`qVXf�WrhOhydg]XWr`qo_f°jEf�hrTg§SÑ¿]�WOV�^UWi¹�f�YUhi]
]a`�T�VZ]adm[UhOWrVXR²]aRUT�©&dmf R�dmospqhrT�`ml}]XRUT�hrT�dm^UWOoUp�T�^UpqT�VXRU`�f ´²[eT�f�dmYUVZT�`mlSWi]aV�«�YUdmVXWßºkVZ]XT+dm^Ej
o�dg]XYUtXTg§à��`{z�T°wqT�t�dgo¬dm�U�UtZ`+¯sWO\�dH]aT�wgdmhOYUT&`gl�ÃmÍ � f�`m\���dgtXT�V�wqT�tZj7z³T�hOh�]X`®]aRUTÌÃx'0�O��' �
�UtXT�^UWrf°]aT�^�[�j�]XRUT�©&dgf R%dmoUpqhOT,l|`qtZ\6YUhrd�l|tZ`q\ä`q[UhrWO«�YUT�VZRU`�f ´�]XRUT�`qt�j&¡Á�H¦el|`qt³f�`q\��UtXT�VXVZWr[UhOT
·�`{z�u Ë B�ð Î Ï ± � �· §5Ñko_dg^U^UWO]XWr`qob]X`�]aRsT�«�Y�dmVZWiº¿VZ]aT�dm^sj�f�`m\��UtZT�VZVXWr`mo�VXRs`Ef ´�dg]L]aRUT�hrT�dm^UWrospT�^UpmT�WO])WrV)T°w�Wr^UT�o�]b]XR�dg])�UtXT�VXVXYstXT_z}d+wmT�V�dmtXT�]atXd{wmT�hOhrWrosp�l|tX`m\Ö]XRUT�f+d+w�WO]kj­]atXdmWrhOWroUp�T�^spqT
]a`{z�dmtX^UV#]aRsTJl|tZ`qo�]L`mlµ]XRUTJf+d+w�WO]kjm§5QSRUTJz}d+wqT°l|tX`qo�]�uEzJRUWOf R�R�dgVL[eT�T�o�\�dmtX´gT�^¢l|`qt�f�hrdmtXWi]kjqu�WOV
VXT�T�o�\�`{w�WroUp�l|`qt�z}dmtZ^¢Wro�c0WrpmYUtXT�V#Âs§O�+Í [ [�\°u [ f�\�dmoU^ [ ^�\¼§5QSRUT�dmoUpqhOTS`mlµWroUf�hrWroUdg]aWO`qo6dg]#]XRUT
hrT�dm^UWrosp_T�^UpqTbWOV�f�hOT+dmtZhOj�hrT�VZV�]aR�dmo4]XR�dg]�l|`qt"]XRUT¢«�YUdmVXWßºkVZ]XT+dm^Ej4f�`q\��UtZT�VXVZWr`qo4z�d+wqTm§¢QSRUWOV
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f+dgo�[eT}T¼¯s�shydmWOoUT�^¢[�j)]XRUT}lüdmf�]0]aR�dg]0]aRUTS�UtZT�VZVXYUtZT,z�d+wqTJWrV5\�`{w�WroUp�dmpqdmWroUV�]0]XRUT}l|tXT�T�VZ]XtXT�dm\
·�`{z�§0QSRsT³l|tXT�T�V�]atXT�dm\�©&dmf R6o�YU\)[µT�t0WrV#�q§i�{ÍSzJRUWrf R)\�T�dmoUV�]aR�dg]Ç]aRsTLz�d+wqT�l|tZ`qo�]�WrV�\�`{wEWOoUp
dg])d4©&dmf R�o�YU\)[µT�t)pqtZT+dg]XT�t�]XR�dmo��m§O�{ÍE§&c�tX`m\.]aRUT�©&dmf RÈdmoUpmhrT¢l|`qtX\6Yshyd_]aRUT_dgoUpqhrT�`ml
Wrosf�hrWOo�dg]XWr`qo%zJWrhOhÇ]XRUT�tZT�l|`qtZT�[eT6hOT�VXV�§)Ñ¿]�WOV"VXT�T�o­WroÌc0WOpqYUtXT)Âs§i�{Í [ ^�\�]XR�dg]�dgV"]aRUTbT¼¯E]XT�tZo�dmh
l|tX`mo�]�tXT�dmf RUT�V�]aRUT�hrT+dg^UWroUp�T�^spqT6`ml5]XRUT)f�d+wEWi]kj'd�oUT�zàwm`qtZ]XT°¯&WrVJl|`qtX\�WroUps§SÑ¿]aV�l|`qtZ\�dH]aWr`mo
l|`qhOhr`{zJVÇ]XRUT�^sT�VXf�tXWO�s]aWO`qo6pqWiwqT�o�l|`qt
]XRUT}VXYs[UVX`qosWrf}f�dmVXTg§5QSRUT�z�d+wqTSWro�]aRUT�T°¯�]aT�tXo�dmh�·�`{zÉf+dmo
[eTSVXT�T�o�]X`�\�`{wmTS`mÎ�WOo�]X`"]aRUT}lüdgtZ¾�T�hr^bWro¢c
WrpqYUtZT�V�ÂE§O�{Í [ ^�\�º [ R�\¼u�dmV�WrV5VZYUpqpqT�VZ]XT�^�[�j6��T�hrhrT�t
T�]SdmhÐ§5Ñ¿]�WrVSdghrVX`)VXYUpqpmT�VZ]XT�^%[�j_�,T�hrhOT�t#]aR�dH]}]aRUT�Wro�]aT�tXo�dmhez}d+wmT�VXYU�U�e`qt�]aWrosp)]aRUWOV�l|tX`mo�]³zJWrhOh
tXT°·�T�f°]�`mÎ7]XRUT_l|tX`qo�]¢f+d+w�WO]kj²z}dghrhSdmos^É\�`{wqT_^U`{zJoUV�]atZT+dm\ [ c0WrpqYstXT�ÂE§O��' [ d�\l\¼§®c0WOpqYUtXT�V
Âs§i�{Í [ ^�\³]aRUtZ`qYUpqR_]X` [ R�\�VXRU`{zàdboUT°zCwq`mtZ]aT¼¯�Wro�]XRUT�f+d+w�WO]kj_]atXd+wqT�hOWroUpb^s`@zJosVZ]atZT+dm\�§
c0WOpqYUtXT�V6Âs§i�{Í�VXRU`{z±d�z}d+wmT�l|tX`mo�]¢\�`{w�WroUp�YU�UVZ]XtXT�dm\çdmos^�zJRUT�oÈWi])\�`{wqT�V)Wro�]a`&]XRUT�l|tZT�T
\�T�^UWOYU\îd�wm`qtZ]XT°¯�WrV,VXT�T�oÌdg],]aRUT�hrT�dm^UWOoUp�T�^UpqTg§�QSRUT ¶ c5~ÆtZT�VXYshO]aV�VXRU`{z¸l|T�dg]aYUtZT�V�f�`q\bº
\�`qo�]X`"c0WOpqYUtXT�V5Âs§i��' [ d�\Y� [ [�\¼uqRUT�osf�T}hOWroU´�Wrosp,]XRUT³]XRUT�`qtZWrT�V�§5ñJ`qVZVXWO]XT�t
�UtX`q�e`qVZT�^)]XR�dg]0]XRUT
pqtZ`@zS]XR�`gl>]aRsWrV�oUT°z�wq`qt�]aT¼¯�WrV#tXT�VX�e`qoUVXWO[UhrTSl|`qt5]XRUTJ[µ`{z�z�d+wqT�dg]�]aRUT,hrT�dm^UWOoUp�T�^UpmTmu�zJRUWrf R
R�dmV,�UtZT�w�Wr`qYsVXhOj�[µT�T�o'tZT�l|T�tZtXT�^�]a`�dmVJ]aRUT�«�Y�dmVZWiºkV�]aT�dm^sj�f�`q\��UtZT�VXVZWr`qo�VXRs`Ef ´½§J��T�hrhOT�t�Û VJT°¯�º
�Uhrdmo�dg]XWr`qo�WrV
VXWr\�Wrhrdmt�u@dH]X]atZWr[UYE]aWrosp,]XRUT}«�Y�dmVZWiºkV�]aT�dm^sj�f�`q\��UtXT�VXVZWr`qo6VZRU`�f ´�]X`�]aRUT�^UT�·�T�f�]XWr`qo
`ml#]aRsT6VXRUT�dmt�hyd+jmT�t�§�c0WOpqYUtXT6Âs§O�+Í [ ^�\JVXRU`{zJV�]aRUdg]"zJRUT�o­]XRUT6wq`qt�]aT¼¯4WrV�l|`qtX\�T�^']XRUT6VXRsT+dmt
hyd+jmT�t"WOV"^UT�·UT�f�]XT�^­^U`{zJo�z}dmtZ^�dH]"]aRUT)f+d+w�WO]kj'hOT+dm^sWroUp�T�^UpqTgu>]aR�YUV�WrV�oU`m]�f�dm��dm[shrT6`mlLVZYU�Eº
�e`qtZ]XWroUp�]aRUT�f�`q\��UtXT�VXVZWr`qo�VZRU`�f ´e§#QSRUT�wq`qt�]aT°¯�pqtZ`@zJV}dmoU^�\�`{wqT�V³]a`{z}dgtX^UV�]XRUT�]X`q��`ml<]XRUT
f+d+w�WO]kj [ �e`qVZWO]aWO`qo�VXWr\�Wrhrdmt}]a`�]aR�dg]�l|`qt�©�dmf RÌ�s§Á¥�Ã�·�`{z Wro4c
WrpqYUtZT)ÂE§O�+Ô�\°§�QSRsWrV�f�dmYUVZT�V�dmo
YU��z�dmtX^%^UT°·�T�f°]aWr`mo�`gl<]aRUT�VZRUT+dmt�hyd+jqT�t}zJRUWrf R_WOo�]aYUtZo%f+dmYUVZT�V}]XRUT"l|`qtX\�dg]XWr`qo�`ml�]aRUT�hrT+dg^Eº
Wrosp�T�^spqT)f�`q\��stXT�VZVXWO`qo&z�d{wmTbVXT�T�o4Wro&c0WrpmYUtXT�Âs§i�{Í [ RM\°§,Ñ¿]"WrV�VXT�T�o']aRUdg]�]XRUT6T¼¯s�shydmo�dH]aWr`moUV
pqWiwqT�o�[�j%��T�hrhOT�tST�],dgh�dmoU^�ñ,`mVXVXWi]aT�t,f�dmo�[µT�tZT�hydH]aT�^�`qoUf�T�dmp�dmWOo�§
Ë»RUWOhrTS]aRUT�T�wmT�o�]aVJdg]L]aRsT,l|tZ`qo�]}`ml�]XRUT,f+d+w�WO]kj�R�d+wqT"[eT�T�o�tXT�hydg]XT�^�]a`6d�tXT�dmVX`qoUdm[UhrT�T°¯�]aT�o�]+u
]aRs`qVXT�`Ef�f�YUtZtXWrosp'dg]�]aRUT�f+d+w�WO]kjÌ]atXdmWrhOWroUp_T�^UpqT�dmtXT�\�`qtZT¢^UWO¹�f�YshO]�]a`&f�`qoUoUT�f�]�§&ñJ`qVXVZWO]XT�t
Wro�wmT�VZ]XWrp�dH]aT�^7©&dmf RÕ�q§á�&·�`{z�`{wqT�t�d4f+d+w�WO]kjÈ`gl�(EAm~CB���zJRUWOhrT%��T�hrhOT�t6`q[E] dmWOoUT�^ÈVXWO\�WOhydmt
f�`moU^UWO]XWr`qosV�[�j4dmf�f�T�hrT�tXdg]aWOoUp%©&dgf R²�E§+'mÂ�`@wmT�t�dmoÌdgT�tX`gl|`qWrhÇVXT�f�]aWO`qo']aR�YUV�`m[s] dmWOoUWrosp_©&dmf R
�q§á�q��·�`{z `{wqT�t�d�f+d+w�WO]kj�`ml (EAm~CB��E§"QSRUTb�UtZT�VZT�o�]�tXT�VZYUhO]XV�dmtZT)l|`qt�©�dmf R��q§i�{Í�·�`{z `@wmT�t
d²f�d+wEWi]kj7`glC(EAm~CB�ÃÌVZ`®^UWOÎµT�tZT�oUf�T�V�WOoª]XRUT�·�`{z�l|T�dg]aYUtZT�V_dgtXT�]X`�[eT&T¼¯s�eT�f°]aT�^�§¸c�tX`q\
VXRUdm^U`{zJpqtadg�URUV�u³ñJ`qVXVZWO]aT�tb[µT�hrWOT�wqT�^�]aR�dg])]aRUtZT�T%�UtXT�VXVZYUtXT_z�d{wmT�V�T°¯EWrV�]aT�^7dg])]aRUT�]XtadmWOhrWrosp
T�^spqTm§�QSRsT�tXT­WrV�dÈ[stXT+dg´�^s`@zJoÕVXRs`Ef ´�z�d+wqTÌWro¬]aRsT4�µT�tXWr`�^UWOf&\�dmVXV_`qYE]X·�`{zÅl|tZ`q\ ]XRUT
f+d+w�WO]kjm§�ñJ`qVXVZWO]XT�t�[eT�hrWOT�wmT�V�]aR�dg]�z�d+wqT�V)~±dmos^ ¶ dg�U�µT�dmt�[µT°l|`qtXTbwm`qtZ]XT°¯­�äR�dmV�tXT�dmf RUT�^
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]aRUT�]atXdmWrhOWroUp_T�^UpqT�[sYs]6`qoshOjÌ�UtZ`q��dmp�dH]aT�YU�UVZ]XtXT�dm\9`qoUf�T�wq`qt�]aT¼¯®� [ c0WOpqYUtZT�Âs§i��' [ [�\î\�WOV
T°¯E�eT�hrhOT�^�l|tZ`q\ ]aRUT�f+d+w�WO]kjq§'ñ,`qVZVXWi]aT�t�\�T�o�]aWr`moUV�]XR�dg])z�d+wqT%~�WOV)oU`m]�] dmospqT�o�]aWrdmh#]a`&]XRUT
©&dmf R�hOWroUTg§�QSRUWOV�l|T�dg]aYUtZT�RUdmV�dmhOtXT�dm^sjÈ[eT�T�o7^UT�]XT�f�]XT�^�WOoª]XRUT��stXT�VZT�o�]_tZT�VXYshO]aV�zJRUWrf R>u
Wro�dmpqtZT�T�\�T�o�],zJWO]XR&�,T�hrhOT�t�ueVZRU`{zJV�]XRUT�z�d+wqT)]X`��UtZ`q��dmpqdg]aT�YU�UV�]atZT+dm\ öàã.ïFáGõ¼ã�]aRUT�wq`qt�]aT¼¯
tXT�dmf RUT�V6]XRUT�]atXdmWrhOWroUp%T�^UpqTm§ÌQSRUT�z�d+wqT%~�f+dgo�`qoUhOj­\�`{wqT�YU�sVZ]atZT+dm\/WOlJWi])WOV)]atXdmWrhOWroUp�d
�UtXT�VXVZYUtXT�z�d+wqT�WOo²]XRUT�f�d{w�Wi]kj�dghrVX`�\�`@w�WOoUp�Ys�UVZ]XtXT+dg\�§%QSRUT�z�d+wqT�\�`{wqT�V)Wro�]X`�]aRsT�l|tXT�T
\�T�^UWrYs\çzJRUT�o�Wi]�^UT�]admf RUT�V�l|tZ`q\ç]aRsWrV�Wro�]aT�tXo�dmhJf�d{w�Wi]kjÉz�d+wqTg§ÀQSRUWOV�`�f�f�YUtXV�zJRUT�o�]XRUT
Wro�]aT�tXo�dgh½z�d+wqT"tZT�·�T�f�]XV�`mÎ%]aRsT�l|tX`mo�]#z�dmhrh¨§0Ñ¿]�R�dmV³dmhrtZT+dm^sj¢[eT�T�o�VZRU`{zJo�]aR�dg]L]aRsTîõ¼ã û ã{Þàì_ãlä� òxôxã�l|tZ`q\ä]aRUT��,T�hOhrT�t³VZ]XYU^sj�f�`qWrosf�Wr^sT�V�zJWi]aR�]XRUT)ôxáGõ>ì_ãúù_l|tX`q\ä]aRsT�ñ,`mVXVXWi]aT�t}VZ]XYU^sjq§#QSRUWOV
\�T�dmoUV�]aRUdg]³z�d+wqT�~ \6YUV�]L\�`{wqT,YU�UV�]atZT+dm\ öàã.ïFáGõ¼ãJ]aRUTJwq`mtZ]aT¼¯�tXT�dmf RUT�VL]aRUTJ]atXdmWrhOWroUp�T�^UpqTg§
Ä�l5f�`mYUtXVZT)]aRUT��UtZT�VXT�o�]�tXT�VXYUhi]aV�dmtXT�l|`qt,d�f�d{w�Wi]kj�`gl:(EAm~CB�ÃbzJRsWrhrT�ñJ`qVXVZWO]XT�t,Wro�wqT�VZ]aWOp�dg]XT�^
(EAm~CB��E§���WrV�tXT�VXYUhi]aV)T°Î>T�f�]XWOwqT�hOj²dmhOhr`{z�T�^®`qoUT�wq`qt�]aT¼¯�dmos^®`qoUT�dmf�`qYsVZ]aWOf�z�d+wqT�]X`'T°¯EWrV�]
dg]�dmo�j']XWr\�Tm§�Ñ¿]�WOV�]aRsT�tXT°l|`qtXT¢VZhrWrpmR�]XhOj�\�`mtXT6^UWi¹�f�YUhi]"]a`%Wro�]XT�tX�stXT�]�]XRUT¢f R�dmWOo­`gl�T°wqT�o�]XV�§
QSRUT��UtXT�VXT�o�]�f+dmVZT�VZRU`{zJV�]kz³`�wm`qtZ]XWrf�T�V�]a`�T°¯EWrV�]�Wro4]aRUT¢f�d{w�Wi]kj­dmoU^²d%�stXT�VZVXYUtZT�z�d+wqT¢]a`
[µT�T�\�WO]Z]aT�^�T�dmf R&]XWr\�T�d�wq`mtZ]aT¼¯�dm�U�UtZ`�dmf RUT�V�]XRUT�]XtadmWOhrWOoUpbT�^UpmTm§}ÑkoU^sT�T�^>uµzJRUT�o'ñJ`qVXVZWO]aT�t
^UT�wmT�hO`q�UV�RsWrV#T�\��UWrtZWrf�dmhsl|`qtZ\6YUhyd�]X`)^UT°]aT�tX\�WroUTS]aRsT��URUdmVXT,tXT�hydg]XWr`qo¢[eT�]kz³T�T�o�wm`qtZ]XWrf�T�V³dmoU^
�UtXT�VXVZYUtXT¢z}d+wmT�V�]aRUT¢^UT�VXf�tZWr�s]XWr`qo4`gl³]XRUTbT�wmT�o�]aV)dmtXTbVZWr\�WrhydgtJ]X`_]aRU`qVZT¢VXT�T�o²[�j']XRUT ¶ c5~
tXT�VXYUhi]aV�§�Ä"oUT�`gl�]aRsT¢l|YsoU^�dm\�T�o�] dgh³dgVXVXYs\��s]XWr`qosV�WOo­]XRUT¢^UT�wmT�hO`q�U\�T�o�])`gl�]aRsT�T�\��UWOtXWOf+dmh
tXT�hydg]XWr`qoUVZRUWr��WrVL]aR�dg]�]aRUT�l|tZT�«�YUT�oUf�j_`gl<]aRUT�wm`qtZ]XT°¯�WrV}T�«�YUdmhµ]X`6]aRUT�l|tZT�«�YUT�oUf�j_`glÇdmf�`qYsVZ]aWOf
tadm^sWydg]XWr`qo�§#QSRUWOV�RUdmV��stXT�w�WO`qYUVXhij%[µT�T�o�VXRU`{zJo&]X`�[eT�]XRUT�f+dmVZT�l|`qtJVXYs[UVX`qosWrf�·�`{z [ c0WOpqYUtZT
Âs§i�@�R\JdmoU^'WOV"dmhOVX`�]XtXYUT�l|`qtJ]aRUT6�stXT�VZT�o�]�tZT�VXYshO]aV�`ml³©&dmf R��m§O�{Í¢·�`{z�§���o'Wr\��µ`mtZ] dgo�]Jlüdmf°]
l|tX`q\/]aRUT�^UT�wmT�hO`q�U\�T�o�]�`ml�]aRUT�tXT�hydg]XWr`qosVXRUWO��WrVb]aR�dH]�ñJ`qVXVZWO]XT�t¢VXRU`{zJV�]aR�dg]�d4wq`qt�]aT°¯ªWOV
tXT�VX�e`qoUVXWO[UhrT�l|`qt�]XRUT%dmf�`mYUVZ]XWrf�tXdm^UWydH]aWr`mo²zJRUWOf R�Wro®]aYstXo�WrosWO]aWrdg]aT�V)d'osT�z1wq`qt�]aT°¯�dg]6]XRUT
hrT�dm^UWrosp�T�^UpqTg§�QSRsT��UtZT�VZT�o�]btXT�VXYUhi]aV�VXRU`{zã]XR�dg]�WO]�WrV�oU`m]�]aRsT�hrT�dm^UWOoUp%T�^UpqT�wq`qt�]aT¼¯�[sYs]
dmoU`m]XRUT�t�`qoUT�WOo�]aRsT"f+d+w�WO]kj�]aR�dH]SWrV³tXT�VZ�µ`moUVXWO[UhrT,l|`qt³]XRUT�dmf�`qYUVZ]XWrf"tXdm^UWrdg]aWO`qo�§ÇQSRUT�hrT�dm^UWrosp
T�^UpmT,wm`qtZ]XT°¯¢zJWrhOhUT�wmT�o�]aYUdmhrhij¢[µT�f�`q\�TS]aRUWOV/â�ã{Þ{áGæ	ä6wq`mtZ]aT¼¯�dmoU^�YUhO]XWr\�dg]aT�hOj�[µTJtZT�VX�e`qoUVZWr[UhOT
l|`qt}]aRsT�dgf�`qYUV�]aWOf�tadm^UWrdg]aWO`qo�§

c0WrpmYUtXT_ÂE§O�{¥4VZRU`{zJV�]XRUT%�UtXT�VXVXYstXT&`moÈ]XRUT�dglÏ]bz�dmhrh�]X`Ì[µT�dm�U�stX`�dmf RsWroUp­d4\�WOoUWr\)YU\Ödg]
Q�B"Ô��E§Á£��E§ÕQSRUWrV�tXT��stXT�VZT�o�]aV�]XRUT'\�dmVXV�T°¯E�UYUhOVXWO`qo��UtZ`Ef�T�VXV�dmV�f�dmo�[eT&VXT�T�o»Wro7c0WrpmYUtXT�V
Âs§i�{Í [ ^M\kº [ l{\ [ �UtZT�VZVXYUtZT�]Xtadmf�T�WrV}VZhrWOpqR�]ahOj�^U`{zJo%]aRUT�dHlÏ]�z�dmhrh�VZ`6]aRUT�tXT�WrV}d6hydmp6WOo�]aRUT"]Xtadmf�T
f�`q\���dmtZT�^%]a`¢]aRUT�T�wmT�o�]aV�VXRU`{zJo'WOo�c0WrpqYstXT�V,Âs§i�{Í�\¼§³QSRsT�`qYE]X·�`{z¸R�dgV�[eT�T�o&^UT�VXf�tZWr[eT�^&dmV
dîå	ß÷ó0ñjã"[�j�ñJ`qVXVZWO]XT�t�zJRUWOf R%WrV�tZT�f�`qpqoUWOVadm[UhOT"Wro�c0WrpqYstXT"ÂE§O�{Í [ ^�\¼§��Àl|T+dg]XYUtXT�^sT�]aT�f�]XT�^%[�j
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��T�hrhOT�tS^UYUtZWroUp¢]aRsT�\�dmVZV�T¼¯s�sYUhrVZWr`qo��UtX`�f�T�VXVJz}dgV�d¢f�`q\��UtZT�VXVZWr`qo%z�d{wmTbdglÏ]XT�tS]aRUT�]XtadmWOhrWrosp
T�^spqT�zJRUWrf R�`Ef�f�YUtZV�dgV,]XRUT�VXRUT�dmt�hrd+jqT�tJtZT°ºÊdH]X] dgf RUT�V,dg]J]aRsT�]XtadmWOhrWOoUp6T�^spqTm§L��hi]aRU`qYspqR%oU`m]
dmVJ�UtZ`q\�WOoUT�o�]�dmVS]aRsT�`qosT�zJWi]aoUT�VXVZT�^'[�j���T�hrhOT�t}]aRsT�tXT�WrVJd¢VXhOWrpqR�]Jf�`q\��stXT�VZVXWO`qo�tZT�pqWO`qo�dg]
]aRsT�]atXdmWrhOWroUp�T�^UpmT_T�w�Wr^UT�o�]¢Wro�c0WOpqYUtZT�V6ÂE§O�{Í [ T�\�� [ l{\¼§4���µ`mVXVXWO[UhrT�tXT+dgVX`qo®zJR�j®Wi]6\�d+j
oU`m]�[µT)dmV�V�]atZ`qoUp%dmV,]aRUT�f�`q\��UtXT�VXVZWr`qo&z�d+wqT6zJWi]aoUT�VXVXT�^Ì[�j&��T�hrhOT�t,WrV�]XR�dg]�]aRUT�f+d+w�WO]kj�Wro
]aRsT6�UtXT�VXT�o�]�V�]aYU^Ej'WrV%(EAm~CB�ÃE§�c0WOpqYUtXT�Âs§i�{Í [ T�\�VZRU`{zJV�d�Vadm^s^UhrT6�e`qWOo�]�[µT°]kz�T�T�o4]aRsT)]kz�`
wq`mtZ]aWOf�T�V³zJRUWOf R�\�T�dmoUV#]aRUT,·�`{z»tXWO^UWroUp�`qo�]aRUT,wq`qt�]aT¼¯�f�tXT�V�]Sdg]L]aRsT�]atXdmWrhOWroUp�T�^UpqT�R�dmVLoU`m]
T°¯E��dgoU^UT�^&dmVS\6YUf R�dmVSWi]}z�`mYUhr^%R�d+wqT�`m]XRUT�t�zJWrVXTg§#QSRUT�VXYU[UVZT�«�YUT�o�]�f�`q\��UtZT�VXVZWr`qo_zJWOhrh>[eT
z³T+dm´gT�t5tZT�hydH]aWOwmT�]a`�]XRUTLf+dmVZT³zJRUT�tXT�os`�Vadg^U^UhrTL�e`qWro�]ÇT°¯EWrV�]aT�^�§5Ñ¿]
WrV��UtX`m[�dm[Uhij�]aRUTLf+dmVZT³]XR�dg]
]kz³`�wq`mtZ]aWOf�T�VÇosT�wqT�t0f�`gºkT¼¯sWOVZ]XT�^�l|`qt<]aRUT (EAm~CB��}f+dmVZT³WOo�]XRUT³��T�hOhrT�t<T°¯E�µT�tXWO\�T�o�]XV�uHRUT�osf�T³]XRUT
VZ]XtX`qospqT�tSf�`q\��stXT�VZVXWO`qo_z}d+wqTg§³QSRsT�f�`q\��stXT�VZVXWO`qo�z}d+wmT�WOV�u�dmVS]X`b[µT�T°¯E�eT�f°]aT�^>u½]admoUpqT�o�]aWydgh
]a`­]aRUT&©&dmf R�dmoUpqhOTm§�QSRUT�Vadm\�T�f+dmoª[µT�VadmWO^ªl|`qtb]XRUT&«�Y�dmVZWiº¿VZ]aT�dm^sjÉ[e`@z�VXRU`�f ´�z}d+wqT
RUWOpqRUhrWOpqR�]aT�^&Wro'c0WrpqYstXT6ÂE§O�{Í [ [�\¼§"Ë»RUT�tZT+dmV�]aRsT6f�`q\��UtZT�VXVZWr`qo4VZRU`�f ´'dg]"]XRUT6hOT+dm^UWOoUp�T�^UpqT
`�f�f�YstXV}zJRUT�o�]XRUT�VXRUT�dmtJhyd+jqT�tSWrV}^sT�·�T�f�]aT�^&YU��z�dmtX^>uU]aRUT�[e`{zÀVZRU`Ef ´�dg]S]aRUT"]XtadmWOhrWOoUp)T�^UpqT
`�f�f�YstXV
zJRsT�o)]XRUT�VZRUT+dmt
hyd+jqT�t
^sT�·�T�f�]aV0^U`{zJo6Wro�]a`,]aRUTLf+d+w�WO]kj�hOT+d+w�WroUpJ]aRUT�dglÏ]Çz}dmhOh�T°¯E�µ`mVXT�^
]a`�]aRUT¢l|tXT�T�V�]atXT�dm\�§%��T�hOhrT�t�dH]X]atZWr[UYE]aT�^Ì]aRsT�l|`qtZ\�dg]XWr`qo4`gl}]aRUT�f�`m\��UtZT�VZVXWr`mo²z�d{wmT�]a`�dmo
áGó�ìº� òxõúäÌñ	é�æ-� òxõúä�[UYUhO´7¡ Ô��H¦¨§Ì��tXT°wEWO`qYUVZhOj²T°¯E�UhydgWroUT�^®Wro®tZT�l|T�tXT�osf�T­¡ ÔqÔm¦¨u0]aRUT�VXWr\)YUhydg]XWr`qosV
VXRs`@zÀ]aR�dg],zJRUT�o�]aRsT�VZRUT+dmt,hyd+jmT�t,^UT�·�T�f�]XV�Wro�]X`�]XRUT�f�d+wEWi]kj�dg]J]aRUT�]atXdmWrhOWroUp)T�^UpqT [ c
WrpqYUtZT
Âs§i�{Í [ [�\l\�]aRUT�[µ`qYsoU^�dmt�j²hrd+jqT�t)dglÏ]aT�t�]XRUT�]XtadmWOhrWrosp�T�^UpqT�^sT�wqT�hr`q�sVbdg])]XRUT�]X`q�®f�`qtXoUT�t6`ml
]aRsT�dHlÏ]"z}dghrhÐ§�QSRUT¢[µ`mYUoU^�dmt�j4hyd+jmT�t"·�`{z�WOV�[�j4WO]�ÛÁV�o�dH]aYUtZTbVXhr`{z³T�t�]aRUdmo4]aRUTb·�`{z�[eT�WOoUp
T°¯E�eT�hOhrT�^�l|tX`q\ã]XRUT�f�d{w�Wi]kjq§�QSRUT�«�YUdmVXWßºkVZ]XT+dm^Ej�[e`{z»VXRU`�f ´�dgWr^UV#]aRUT�o�dg]XYUtadmh½^UT°wqT�hr`q�U\�T�o�]
`mlS]XRUT�[e`qYUoU^�dgtZj²hyd+jqT�t6[�j�f�`q\��stXT�VZVXWOoUp']aRUT�·�`{z�[eT�l|`mtXT�]XRUT�]XtadmWOhrWrosp�T�^UpqTm§Ì�,`{z�T°wqT�t
zJRUT�o&]aRUT�VXRsT+dmt,hyd+jqT�t�V�] dmt�]aVJ]a`�hrWilÏ],dm[µ`{wmT�]XRUT�f�d+wEWi]kj_]aRUT�[µ`mYUoU^�dmt�j%hyd+jqT�tJWrV,oU`�hO`qoUpqT�t
å	õ¼áGì_ã{Þàìíãlä'dmoU^&R�dmV"dgo'Wr\���dmf°]�`qo�]aRUT�lüdmVZ]�\�`{w�Wrosp�·�`{z tXWO^UWroUp�`qo&]XRUT)f�tXT�VZ]�dm[e`{wqT)]XRUT
]atXdmWrhOWroUp�T�^UpmT6wq`qt�]aT°¯µu
c0WrpmYUtXTbÂE§O�{Í [ T�\¼§6QSRUTb·�`{z�WOo']aRUTb[e`qYUoU^UdmtZj4hrd+jqT�t�WOV"T�ÎµT�f°]aWiwqT�hij
]atXdm�U�eT�^6ºÇ[e`qYUoU^UT�^�[�j6]XRUTSz}dghrhU[eT�hO`@zªWO]�dmoU^¢]aRUT}l|tZT�T�V�]atZT+dm\�·�`{z�dm[µ`{wmT,Wi]+§0n�wmT�o�]aYUdmhrhij
`{wqT�t�ºkT¼¯E��dmoU^UT�^_·�`{z `mo�]aRUT�VXRUT�dmt}hrd{jmT�t³f�tXT�VZ]JT�oUf�`qYso�]XT�tZV}]aRUT�VXhr`{z³T�t}\�`{w�WroUp�[µ`qYsoU^�dmt�j
hyd+jmT�tS·�`{z¸dmos^�]XRUT�tXT�VZYUhO],WOV}]aRUT�l|`qtZ\�dg]XWr`qo�`ml0]XRUT�f�`q\��UtXT�VXVZWr`qo_z�d{wmTm§³��o�T°¯E�Uhydgo�dg]aWO`qo
WrV�pmWOwqT�o²[�j­ñJ`qo�d­¡¤£�'H¦�^UT�VXf�tXWr[sWroUp%]aRUTb·�`{zÆ[µT�WroUp%TÊÓZT�f�]XT�^²]X`�[eT¢f�WOtXf�Ys\)wqT�o�]XT�^²[�j4]XRUT
VXYs�µT�tXVX`moUWrfb·�`{z�§bQSRUTbz�dmhrh0]XRUT�oÌ]aYstXoUV"]XRUT¢f�WrtZf�YU\�wqT�o�]XWroUp_·�`{z�`mo­Wi]aVZT�hOlLf�tXT+dH]aWrosp%]XRUT
f�`m\��UtZT�VZVXWr`mo_VXRU`�f ´½§³ñJ`qo�d�^UWr^_oU`g]}f�`moUoUT�f°]S]aRUT�T°wqT�o�]J]X`)]aRUT�[eT�RUd{w�WO`qYUt�`glÇ]XRUT�]XtadmWOhrWrosp
T�^spqT�wq`qt�]aT°¯µ§
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¾U]Z]aT�^7Wro�]a`­T°¯EWrV�]aWOoUp�f�d{w�Wi]kjªV�j�VZ]aT�\�V�§ ��VX`mhrYs]XWr`qoÈ]aR�dH]�tZT�«�YUWrtZT�V�VXYU[UV�] dmo�]XWydmh,tXT�^UT�VZWrpqo
`ml�]aRUT�dmWOtXf�tXdglÏ]¢WrV¢oU`g]��stadmf°]aWrf�dmhÐ§ÈQSRUWOV¢pqWOwmT�V�d­tZT+dmVZ`qoªzJR�jÈ��dmVZVXWiwqT&^sT�w�Wrf�T�V�dmtXT%VZ]XWrhOh
lüd+wq`qYstXT�^_`{wmT�tJdmf°]aWOwmT�`qosT�V�§#��oU`m]aRsT�t}f�`qoUVXWO^UT�tXdg]aWO`qo�WOV³]XR�dg]�]XRUT"^UT°w�Wrf�T�VXRU`qYshr^_oU`m]�R�d+wqT
VXWOpqoUWi¾�f+dmo�]�dm^swmT�tZVXT�T°Î>T�f�]aV)`qo²]XRUT�dgWrtXf�tadglÏ]��eT�t�l|`qtX\�dmoUf�Tm§�QÇ`&]aRsWrV�T�oU^®d�VXhrdmo�]aT�^�tXT�dmt
z�dmhrhetXT�^UYUf�T�V}]aRUT�f+dm��dgf�WO]kj�`ml<]XRUT�z³T+dm�e`qoUVS[�d+jm§�QSRUWrV}tZT�V�]atXWOf�]XV�]aRUT"dmoUpqhOT�`ml�WOoUf�hOWro�dH]aWr`mo
`mlÇ]aRUT�tZT+dmt}z�dmhrh¨§0Ë»WO]XR�d¢hOT+dm^sWroUpbT�^UpqT�VX�e`qWrhOT�t�]XRUT�T°¯Ef�tZT�VZf�T�o�]�^Utadmp¢WOVJd¢�stX`q[UhOT�\�§5QSRUT
^UtXdmp�R�dmV#[µT�T�o�l|`qYUoU^¢]a`�Wrosf�tXT�dmVXTJ[�j¢YU�¢]a`�Ãm��¤�WOo�VZ`q\�T,f�dmVXT�V"¡ ÔU�°¦Ð§5QSRsT�f�YUtXtZT�o�]�f RUdm�Eº
]aT�tJhr`�`q´�VSdg]S]aRsT�VZhr`q�sWroUpb`ml
]aRUT�tZT+dmtJf�d{w�Wi]kj�z}dghrhÐ§0QSRUT�·U`@zÀWrV}]XRU`qYUpqR�]J]a`¢[eT�VZ]adm[UWrhOWrVZT�^
¡ ÔU��¦el|`qt³VZhr`q�eT�^�f+d+w�WO]kj�z}dmhOhrV�dmoU^�VZ`6�UtX`�^UYUf�T�VJdmo�dmT�tZ`E^sj�o�dg\�WOf+dmhOhOj6f�hrT�dmoUT�t³·�`{z¬]aR�dmo_WOV
T°¯E�eT�tZWrT�osf�T�^_l|`qt}d6f+d+w�WO]kj�zJWO]aR%d6hOT+dm^sWroUp�T�^UpqT�VZ�µ`mWrhrT�t�§5QSRsT�[µT�oUf RU\�dmtX´�f+dmVZT�^UWrVZf�YUVZVXT�^
Wro ¶ R�dg�s]aT�t�Â¢dmhOhr`{zJVJdb^UT�]admWrhOT�^%T�wgdmhOY�dg]XWr`qo�]X`�[eT�\�dm^UTm§
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â ]admoUT�´_T°]�dmhL¡ ¥mÂg¦�R�d+wqT�tXT�f�T�o�]XhOj%Wro�wmT�VZ]XWrp�dH]aT�^�]aRUT�f�`qo�]atX`mh<`ml5f�d{w�Wi]kj%tXT�VZ`qo�dmosf�T�]aRUtZ`qYUpqR
wqT�tZj�RsWrpqR®l|tZT�«�YUT�osf�j�l|`qtZf�WrospU§®c0hOYUWr^�^sj�o�dm\�Wrf_dmf°]aY�dH]a`qtZV6zJWO]aR�f RUdmtadmf°]aT�tXWrV�]aWOf_`q�µT�tadg]�º
Wrosp%l|tZT�«�YUT�oUf�WOT�V)`gl}VXT°wqT�tadmh#´�����R�d+wqT�[µT�T�o�YsVXT�^­]a`�^Utadg\�dg]XWrf�dmhrhij�tZT�^UYsf�T�]XRUT�dmf�`mYUVZ]XWrf
hrT°wqT�h�Wro�]XRUT�f+d+w�WO]kjm§#v�oUhOWr´gT"`m]aRsT�tJdmf°]aWOwmT"f�`mo�]XtX`qh>\�T°]aRU`�^UV�zJRUWOf R%WroU^UYsf�T"hO`@z»l|tZT�«�YUT�osf�j
�eT�tZ]XYUtX[Udg]aWO`qoUV�ue]aRUT�VXT�dmf°]aY�dg]X`qtXV��UtX`�^UYUf�T6^UWrV�]aYUtZ[�dmoUf�T�V�dg]�l|tXT�«�YUT�oUf�WOT�V"lüdmt�RUWrpqRsT�t�]XR�dmo
]aRsT�ñJ`qVZVXWO]XT�t�\�`E^sT�V�§¢�,WrpqR'l|tZT�«�YUT�oUf�jÌl|`qtZf�Wrosp_Wro�wq`q´gT�V�^UWOÎµT�tZT�o�]��UR�j�VXWrf�dmh�\�T�f R�dmosWrVX\�V
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Wro¢]aRUT,·�`{z¬zJRUWrf R�^UtadmWOoUVLT�oUT�tXpmj¢l|tX`m\�]aRUT�hr`{z�T�t�ñJ`qVZVXWO]XT�t#l|tXT�«�YsT�oUf�WrT�V�uUVXYs�U�UtXT�VXVZWroUp6]XRUT
`qVXf�WrhOhydg]XWr`qoUV�§

��T�hrhrT�t}dmos^�Ò³hrWrVZV�¡ ÔU��¦µz�T�tXT�]aRUT"¾UtXVZ]}Wro�wqT�VZ]aWOp�dg]X`qtXV}]X`6]aRU`qtZ`qYUpqRshOj�f�`qosVXWr^sT�tS��dmVZVXWiwqT�f�`moEº
]atZ`qhs^UT°w�Wrf�T�V#Wro6]aRsTSf+d+w�WO]kjq§0Ñko�`mtX^UT�t0]a`�hrT�VXVZT�ob]aRUTSVZT�wmT�tXWi]kjb`ml½]aRsTS`qVXf�Wrhrhrdg]aWO`qo6dg\��UhOWO]XYU^UT�V
]aRUT°j�dg]Z]aT�\��s]XT�^�]a`JVZ]adm[UWOhrWrVZT0]aRsTLVZRUT+dgtÇhrd+jqT�t<[�j�dghO]aT�tXWOoUp}]aRUT��eT�tZWr`�^UWrf0\�dmVZV�dm^U^UWi]aWO`qo��UtX`Hº
f�T�VXV#`Ef�f�YUtZtXWOoUp�dg]5]aRsTJ]XtadmWOhrWOoUp�T�^UpqTm§ â ] dm[sWrhrWOVadg]XWr`qo�`ml½]aRUTJVZRUT+dmt�hrd+jqT�t5z�dmVLdg]Z]aT�\��s]XT�^¢[�j
]aRUT�YUVXT�`ml��UdmhrhOWydg]XWOwqTS^sT�w�Wrf�T�V�§*&#`qt�]aT°¯�pqT�oUT�tXdg]a`qtZV}VXYsf R�dgV}VX�e`qWrhOT�tZVLz³T�tZT�YUVXT�^�Ys�UVZ]XtXT+dg\
]a`¢pqT�oUT�tXdg]aT�wq`mtZ]aWOf�Wi]kj�Wro�]XRUT�VXRUT�dmtJhyd+jqT�t�§ â hO`q�eT�^%tXT�dmt}z}dghrhrV}z³T�tZT�YsVXT�^%]a`¢V�] dm[UWOhrWOVXT�]XRUT
·�`{zädg]�]XRUT�f�d+wEWi]kj4]atXdmWrhOWroUp�T�^UpqT¢[�jÌVXYU�s�UtXT�VXVXWO`qo®`ml³]aRUTbl|T�T�^U[�dgf ´­\�T�f RUdmoUWrVZ\�§¢QSRUT�VXT
z�T�tXT6l|`qYsoU^4]a`_[eT6T�ÎµT�f°]aWOwmT¢dg]�VZYU[UVX`moUWrf¢dmos^­VZYU�eT�tXVZ`qoUWOfbVX�eT�T�^sV�tZT�^UYsf�Wrosp�]aRUT6^sWrVXf�tXT°]aT
]a`qosT)hrT°wqT�hrV�§JÑko'�UdmtZ]XWrf�YshydmtS]aRsT)Ô�Ã � VXhO`q�µT�z�dmV�l|`qYUos^�]a`��UtX`�^UYUf�T�]aRsT)pqtZT+dg]XT�VZ]�VXYU�s�UtXT�V�º
VXWO`qo�§���o%WOo�]XT�tZT�VZ]XWroUp¢dgVXWr^sT�WrV}]aRUdg],��T�hrhrT�t}dmos^&Ò�hOWrVZV�uUdghO]aRs`qYUpqR_f�`qoUf�T�tXoUT�^�zJWi]aR%��dmVZVXWiwqT
f�`qo�]XtX`qh<^UT°w�Wrf�T�V�u½VXYspqpqT�V�]aT�^�l|`qtZf�Wrospb`ml
]XRUT�VXRUT�dmt,hyd+jqT�tJdg],RUWrpqRsT�t}l|tXT�«�YUT�oUf�WrT�V�§

c�tadmoU´gTSdmoU^ ¶ dgtXtJ¡¤Â��H¦Udg]X]XT�\��s]aT�^6]a`"T�hrWr\�WroUdg]aT�]aRsT}f+d+w�WO]kj)�UtXT�VXVXYstXTJ`qVXf�WrhOhydg]XWr`qoUV�[�j�wmdgtZj�º
WroUp¢]aRsT�f�d{w�Wi]kj%pqT�`q\�T�]XtZjm§S©&dmo�j�f�`mos¾�pqYUtXdg]aWO`qoUVJz�T�tXT�VXT�hOT�f°]aT�^�[�dmVZT�^'`qo%]aRsT)tXT�VXYUhi]aV,`ml
]aRUT6��T�hOhrT�t"dmoU^ÌÒ³hrWrVZV�T¼¯s�eT�tZWr\�T�o�]aV�§�QSRUT�j&VXRU`{z³T�^Ì]aR�dg]�hrT�dm^UWrosp�T�^UpmT6VXhO`q�UWrosp�z�dmV�dmhrVZ`
T�ÎµT�f°]aWOwmTbzJRUT�o­YUVXT�^²WOo4] dmoU^sT�\ózJWi]aRÌtXT�dmt"z�dmhrh5VZhr`q�sWroUpU§�QSRUWOV�^s`qYU[UhOT6tadm\��4z}dgV�`moUhOj
T�ÎµT�f°]aWOwmT"zJRUT�o�·U`@z VXT���dmtXdg]aWO`qo�`�f�f�YstXtXT�^_oUT+dgt�]aRUT�[µT�pqWroUosWroUp�`ml<]aRUT�WroUhOT�]³tadm\���uEzJRsWrf R
z}dgV�oU`m]�dmhiz}d+j�V,]XRUT)f�dmVXTg§,c½tXdmoU´gT)dmos^ ¶ dmtZt�VZRU`{z�T�^']aR�dg],]aRsT)^U`q\�WroUdmo�]�VZT�f�`qoU^'\�`E^sT
z}dgV,VZYU�U�UtZT�VZVXT�^'zJRsT�o�YUVXWOoUp�VZhr`q�eT�^_z�dmhrhOV�§

Ñ¿]�WOVbz�`qt�]aR�zJRUWOhrT%]a`­��dmYUVZT'dmoU^ªf�`qosVXWr^sT�t¢]aRUT�tXT�dmVX`qoÉzJR�jªtZT+dmt¢z�dmhrhSVZhr`q�UWOoUpÌ\�d+jÈ[eT
T�ÎµT�f°]aWOwmT"Wro�]aRUT�VXYU�U�stXT�VZVXWO`qo_`ml<f�d{w�Wi]kj�tZT�VX`mo�dmoUf�Tm§#Ñ¿]}R�dgV}[µT�T�o�VZRU`{zJo_]aR�dg]³f+d+w�WO]kj�·�`{zJV
dmtXT�^U`m\�WOo�dg]aT�^�[�j_wm`qtZ]XWrf+dgh�·�`{z¸VZ]XtXYUf°]aYUtZT�V"f�tXT+dH]aT�^�YU�UV�]atXT�dm\�Wro%]aRsT�f�d{w�Wi]kj_]aR�dg],]aRsT�o
�UtX`m��dmp�dg]XT�^U`{zJoUV�]atZT+dm\Æ]X`�]aRsTSdglÏ]5f�d+wEWi]kj)z�dmhrh¨umWO\��UWOoUpqT#`qobWi]�dmoU^)VXT�os^��stXT�VZVXYUtZTJ^UWrV�]aYUtÊº
[�dmoUf�T�V�YU�UVZ]XtXT�dm\�]a`�f�`q\��UhrT°]aT�]aRsT�l|T�T�^U[�dgf ´�hO`E`m��§³QSRsT�l|T�T�^U[�dgf ´�\�T�f R�dgoUWrVZ\�VXYUV�] dmWOoUV
]aRUT�f�`qRsT�tXT�o�]¢�UtXT�VXVXYstXT�·�Ysf�]aYUdg]aWO`qoUV)VZ`4WO]�WrV�tXT�dmVX`qoUdm[UhrT�]a`4dgVXVXYs\�T�]aR�dg])\�`�^UWi¾�f+dg]XWr`qo
`mlL]aRUT�dglÏ]�z�dmhrh0zJWOhrh5RUd{wmT�d_\�dmtX´gT�^­T�ÎµT�f°])`qoÌ]aRsT��stXT�VZVXYUtZT�`mVXf�WOhrhrdg]aWO`qoUV�WOo4]aRUT�f+d+w�WO]kjm§
�
T�tXT�WOtad"dgoU^ â `qYUVXd¢¡ £m�H¦UYsVXT�^6w�WOVXY�dmhOWrVXdg]aWO`qo�]XT�f RUosWr«�YUT�V5]X`�Wro�wqT�VZ]XWrp�dg]XT³]XRUTSdg]Z]aT�o�Y�dH]aWr`mo6`ml
]aRUT"·U`@zÕ`qVZf�WOhrhydH]aWr`moUVLl|tZ`q\1\�`�^UWO¾UT�^�tZT+dmt�z�dmhOhrV�§0QSRUWrVSVZRU`{z�T�^�]XR�dg]}]XRUT"YUVZT�`glÇd6f�YUt�wqT�^
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tXT�dmt³z�dmhOh�dg]Z]aT�o�Y�dH]aT�^�]XRUT�·�Ysf�]aYUdg]aWO`qo��eT+dm´�\�dgpqoUWO]XYU^UT�V�§5Ñko%dm^s^UWO]XWr`qo�u�]aRsT"T°¯E�eT�tXWO\�T�o�]aV
Wros^UWrf�dg]aT�^�zJR�j�]XRUWrVL��dmt�]aWOf�YUhrdmt#tXT+dgt³z�dmhrh½VXRUdm�µT�z}dmV�VXYUf�f�T�VZVZl|YUh¨§#QSRUT�dg]Z]aT�o�Y�dH]aWr`mo�z�dmV}d
^UWOtXT�f°]}f�`qoUVXT�«�YUT�oUf�T�`ml<]aRUT�\�`qV�]³l|tZT�«�YUT�o�]JT�VXf�dm�µT�`ml<]aRUT�VXT��Udmtadg]XT�^_VZRUT+dmtÊºkhrd{jmT�tLwq`qt�]aWrf�T�V
dm�U�stX`�dmf RsWroUpb]aRsT�WO\��sWroUpqT�\�T�o�]ST�^UpmTm§ ¶ R�dm�s]XT�t�ÂbVXRU`{z³T�^&]XR�dg]Sl|`qtSf�hrT+dgo�`q�eT�o_·�`{zC]XRUT
wq`mtZ]aT¼¯4z�dmV�`qoUhij&��dgtZ]aWrdmhrhij%f�hOWr�U�eT�^Ìdmos^­T¼¯E�µT�hrhrT�^'l|tX`q\î]aRsTbf+d+w�WO]kjq§)�
T�tXT�WOtad%dmoU^ â `mYUVad
¡¤£q�g¦eVXRU`{z³T�^�]XR�dg]Ll|`qt�d�f�YstZwqT�^�z}dghrh�õqf�`m\��UhOT�]XT�T�VXf+dg�µTöõ6`ml>]XRUT"dg�U�UtX`qdmf RUWrosp)VXRsT+dmtÊºkhyd+jmT�t
wq`mtZ]aT¼¯�`Ef�f�YUtZV�§

ß>R�dmospUu�ñJ`qo�d_dmos^Ìn#^Ez}dmtZ^UV�¡ Ím£H¦�V�]aYU^UWOT�^']XRUT6T�ÎµT�f°]�`ml#]atXdmWrhOWroUp�T�^UpmTbpqT�`q\�T�]XtZj%l|`qt"VZYEº
�eT�tXVZ`qoUWOf [ ©&dmf R��m§ÞÃR\}f�d{w�Wi]aWrT�V�^stXWOwmT�o�[�j�db]aRsWrf ´_VXRsT+dmt�hyd+jqT�t�§�QSRsT�]atXdmWrhOWroUp)T�^UpqT�`ml0]XRUT
f+d+w�WO]kjbz�dmVL\�`�^UWi¾�T�^¢YUVZWroUp�z�T�^UpqT�VSdmoU^�tadm\��UV�u��stX`�^UYUf�WOoUp�tXT�^sYUf�]XWr`qoUVL`mlµYU��]X`��m�q§á£�^�Ò
Wro']XRUT6tZ\�V�wgdmhOYUTbdmhO`qoUp�]XRUTbf+d+w�WO]kj�·�`�`qt�§�QSRUTb]aWO\�T)d+wqT�tXdmpqT�^­�stXT�VZVXYUtZT�^stadmp�z�dmV�dmhOVX`
VXWOpqoUWi¾�f+dmo�]XhOjÌtXT�^UYUf�T�^�§'QSRsT�\�dmWro­f+dmYsVXT�`mlS]XRUT��stXT�VZVXYUtZT_^Utadgp&tXT�^UYUf°]aWr`mo®WrV�]aRUT�T�hrWO\¢º
WroUdg]aWO`qo�`qt�tXT�^UYUf�]XWr`qo�`glS]aRUT�RsWrpqREº¿�UtXT�VXVZYUtXT_dgtXT+d'osT+dmt)]XRUT�^U`{zJoUV�]atZT+dm\/f�`qtZoUT�t6`gl,]XRUT
f+d+w�WO]kj&^UYUT6]X`�]aRUT6�stXT�VZT�oUf�T�`gl�d�wm`qtZ]XT°¯È¡ Íq£H¦Ð§����UdmtZ]�l|tZ`q\�]XRUT6`q[sVXT�t�wgdg]aWO`qo']aR�dH]�\�dgVXV
TÊÓZT�f�]XWr`qo%WrV�T+dmVZWrT�tJdH]}]aRUT�f�d+wEWi]kj�]atXdmWrhOWroUp�T�^spqT�oU`¢T°¯E�Uhydgo�dg]aWO`qo�z�dmVJpqWOwmT�o�dmV}]X`¢zJR�j�]XRUT
�UtZT�VXVZYUtXT�`qVZf�WrhOhydg]XWr`qosV�dmtZT"tXT�^UYUf�T�^�§jß>R�dmoUpsu ¶ RUT�o>u½n#^Ez}dmtZ^UV�dmoU^�ñ,`mo�d%¡ ÍR'H¦�dmhOVX`bhr`�`q´gT�^
dg]JdH]X]aT�o�Y�dg]aWOoUp6f�d{w�Wi]kj�`qVZf�WrhOhydg]XWr`qosV#]XRUtX`mYUpqR_hrT�dm^UWOoUp)T�^UpqT���dmVZVXWiwqT�^UT°wEWOf�T�V}l|`qtJ©&dmf RÌ�q§áÃ
·�`{z�§)QSRsTb^UT�w�Wrf�T�V�uÇVZWr\�WrhrdmtS]a`�]aRs`qVXTb]aT�VZ]XT�^Ì[�jÌ��T�hrhrT�t"dmos^²Ò³hrWrVZVb¡ ÔU��¦5dmoU^­c�tadmoU´gT¢dmoU^
¶ dmtZt&¡¤Â��{¦Ðu³WroUf�hrYU^UT�^Èf�`q\��UtXT�VXVZWr`qoÈtadg\��UV�dmos^ÉT¼¯E��dmoUVZWr`qoÉVXYUt�lüdmf�T�V�§ÉÑ¿]�WrVb´�oU`{zJoª]XR�dg]
hrT�dm^UWOoUp'T�^spqT_�UtXT�VXVZYUtXT�^UWrV�]aYUtZ[�dmoUf�T�V¢dmtZT_VXWOpqoUWO¾Uf+dmo�]bWOo�VXYUV�] dmWOoUWroUp�]aRUT�l|T�T�^U[�dgf ´�hr`�`q�
dmoU^­VX`�f�tZT+dg]XWroUp_]aRsT�RUWOpqRÌ`qVXf�WrhOhydg]XWr`qoUV�T°¯E�eT�tXWOT�oUf�T�^®WOo­]XRUT¢f+d+w�WO]kjm§�ß>R�dmosp�RU`m�µT�^­]XR�dg]
[�jÌdmhi]aT�tZWroUp�]aRUT6·�`{zÆ��dmVZ]�]XRUT¢hrT�dm^UWrosp�T�^UpmTbVXWrpmoUWO¾�f�dmo�]�tXT�^UYUf�]XWr`qosV�Wro']aRsT â � (Èz�`mYUhr^
[eT�dgf RUWrT°wqT�^>§
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QSRUT�f�YstXtXT�o�]�V�]aYU^sj%WOo�]aT�os^UVS]a`¢�UtX`{w�Wr^sT�dbf�hrT+dgtXT�tJYUos^UT�tZVZ] dgoU^UWrosp�`mlÇzJR�j_]aRUT�VZhr`q�UWOoUpb`ml
]aRsT�tXT�dmt#z}dmhOh½WrVLVXYUf�f�T�VZVZl|YUh>Wro�dH]X]aT�o�Y�dg]aWOoUp�]aRUT��UtXT�VXVXYstXT�`qVZf�WrhOhydg]XWr`qosV�§�QSRUT�WOo�wqT�V�]aWOp�dg]aWO`qo
zJWrhOhLl|`mhrhr`{z�]XRUT_T°¯E�eT�tZWr\�T�o�] dmhL]aT�VZ]aVbf�`qoU^UYsf�]aT�^ª[�j��ÌñJ`qVZV%¡�'m�H¦Ðu5zJRsWrf RÈWro�wqT�VZ]XWrp�dg]XT�^Èd
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o�YU\6[eT�t¢`ml���dmVXVZWOwmT�f�`qo�]atX`mh}]aT�f RsoUWr«�YUT�V'¡�'E��¦¨u³WOoUf�hOYU^UWOoUp4VXhO`q�µT�^Èf+d+w�WO]kjÈT�o�]XtZjÉdmoU^ÈT¼¯sWi]
dmoU^­Vad+z}º¿]X`E`g]aRÌVX�e`qWrhOT�tZV�dg]�]aRUT¢f�d{w�Wi]kj4hrT�dm^UWrosp_T�^UpqTg§ ¶ `qo�]atadgtZj4]a`_]XRUT¢f�`q\��UYs]adg]aWO`qo�dmh
VXWO\6YUhydH]aWr`moUV#`mloß>R�dmosp%¡ ÍR'H¦Ðu�zJRUWrf R�VXRU`{z³T�^�dmo�T¼¯s�UdmoUVXWO`qo_VXYstZlüdmf�T [ VZhr`q�eT�^�hOT+dm^sWroUp�T�^UpqTF\
�UtX`�^UYUf�T�^�d�oUT�dmt³V�] dm[shrTJT�o�w�WrtZ`qoU\�T�o�]�WOo�]XRUT�f�d+wEWi]kjqu�]aRUT,T°¯E�eT�tZWr\�T�o�]aVL`ml<ñJ`qVZV}dmoU^��
T°]a`
¡�'���¦�l|`qYUoU^Ì]aRUdg]�]aRUT�YUoUV�]aT�dm^sjÌ�UtZT�VXVZYUtXT�hrT°wqT�hOV�T°¯E�µT�tXWOT�oUf�T�^®WOoÌ]XRUT¢f+d+w�WO]kj­dmf°]aY�dghrhOj�Wro�º
f�tZT+dmVZT�^�§

QSRUT_]aT�VZ]�f�`qoE¾�pqYUtXdg]aWO`qo�WrVbVZWr\�Wrhydgt�]X`Ì]XR�dg]bl|`qt�]aRUT%`q�eT�o�·�`{z�f�dmVXT%V�]aYU^UWOT�^ÉWro ¶ R�dg�Eº
]aT�tS�Eu�zJWO]XR�]aRsT�z³T+dm�e`qo�Û V}[�d+j�^U`E`mtXVL^UT��UhO`{jqT�^%dH]³]XRUT�l|YUhOhOj¢`q�eT�o��µ`qVZWO]XWr`qo�§ÇQSRUT"f�YUtXtZT�o�]
VZ]XYU^sj'WOV�\�dm^UT)zJWi]aR4d�f+d+w�WO]kj&]XR�dg]�V�]a`qtZT�V�dgo4��©&ñJ���"© \�WrVZVXWOhrT�dg]�d��e`qVZWO]aWO`qo&`gl�]kz�`
VZ]X`qtXT}^sWydm\�T�]XT�tXV0WroUVZWr^UTL]aRUTSf�d{w�Wi]kjq§5�,`{z�T°wqT�t#]aRsT}tXT�VXYUhi]aV#dmtZT�]kj��UWrf�dmhs`ml½]XRUT}\�WrVXVZWrhOT³[eT�WOoUp
Ô�^UWrdm\�T�]aT�tXVJ`qYs]XVXWO^UT�]XRUT)f�d+wEWi]kjq§JQSRUT�^UT�]admWrhOV�dgoU^&T¼¯s�eT�tZWr\�T�o�] dghÇf�`qoU^UWi]aWO`qoUV�dmtXT�VXRU`{zJo
Wro¢c0WOpqYUtZT�ÔU§i�q§
Ë»RsT�ob]aRUTStZT+dmt
z}dmhOhsWOV5VXhO`q�µT�^b]aRUT}f�d+wEWi]kj6f�T�WrhOWroUp�hrT�ospm]aRbWOV5´mT��s]#f�`qosVZ] dgo�]�u
zJRUWrf Rbf�dmYUVZT�V�dmo)WroUf�tXT+dgVXT}WOo�]aRsT}f+d+w�WO]kj�wq`qhOYU\�Tm§�Ë»WO]aR�]aRUWOV0Wro�\�WOoU^6d,]atadg^UT�`mÎ�[eT�]kz³T�T�o
dg]X]XT�o�Y�dg]XWr`qo&`ml�]aRUT â �*(ªdmos^'WroUf�tXT�dmVXT6WOo'f+d+w�WO]kj�wq`mhrYU\�T�z³`qYUhO^4[µT�VX`qYUpmR�]�§�Ñko']aRUT)T°¯�º
�µT�tXWO\�T�o�]XV�¡�'q�H¦¨ustZT+dmtLz}dmhOhµVZhr`q�eT�V³`ml�'m£ � dmoU^%£qÂ�� Ô � z³T�tZT"Wro�wmT�VZ]XWrp�dH]aT�^%dgV³w�Wydm[shrT�`m�s]aWO`qoUV�§
�»VXhr`m�µTS`ml�ÃmÂ��i����z}dgV�dmhOVX`�]aT�VZ]XT�^�]XRU`qYUpmR�Wi]5z}dgVLl|T�hO]�]aRUdg]#]aRUTJWrosf�tXT�dmVXTJWOo�f�d+wEWi]kjbwq`qhOYU\�T
\�dg^UTS]aRUWOVL`m�s]aWO`qo¢YUosl|T+dgVXWr[shrTm§0ÑkoU^UT�T�^�zJRUT�o�]aRUTJVZT�f�`moU^���dmt�]L`ml>]XRUT�T¼¯E�µT�tXWr\�T�o�]XV�dmWO\�T�^
]a`�T�oUR�dmoUf�T}]aRUT}dg]X]XT�o�Y�dg]XWr`qobT°Î>T�f�]aV�`gl>d�tXT+dgt0z}dghrhsVZhr`q�eT [ [�j6f R�dm\¢l|T�tZWroUp�]aRUTST¼¯sWi]�VXhO`q�eT�\°u
d¢£qÂ�� Ô��,VZhr`q�eT"z�dmVJVXT�hOT�f°]aT�^�l|`qt}l|YUt�]aRUT�tJ]XT�V�]aWrospU§

QSRUT¢]a`m]admh�tX\�V�VX`qYUos^��UtZT�VXVZYUtXT�hrT°wqT�h�wgdmtZWydg]XWr`qoÌdmhO`qoUp_]aRsT�f�d{w�Wi]kj4·�`E`mt�l|`mt�]XRUT�T°¯E�µT�tXWßº
\�T�o�]aV�WOV�VZRU`{zJo4Wro�c0WrpmYUtXT�ÔU§á�¢l|`qt,tXT�dmt,z�dmhOhÇVZhr`q�eT�V�`ml 'm£0�á� � u>£qÂ0�ÁÔ � dmoU^ÌÃgÂ��O� � dg]"©&dmf R
�s§Á¥�ÃE§¬QSRUT'f�hrT�dmo7f�dmVXT�WrV�VXRU`{zJo�l|`qt�f�`q\���dmtZWrVZ`qoª�sYUtX�e`qVXT�V�§ÕQSRUT'T°Î>T�f�]�`gl�tXT�dmt�z�dmhOh
VXhO`q�UWrosp­WOV¢f�hrT�dmtXhij®T°wEWO^UT�o�]�WroÈ]aT�tX\�V�`gl�]aRsT�tZT�^UYUf°]aWO`qoUV¢T°¯E�eT�tXWOT�oUf�T�^�WOoÉ]XRUT�YUoUVZ]XT+dm^Ej
�UtXT�VXVZYUtXT�hrT�wmT�hOVJl|`mt,VZhr`q�eT�VJ`ml5£qÂ�� Ô��,dmoU^&ÃmÂ��i����u�zJRUWrf R��UtX`�^UYUf�T�VXWr\�Wrhrdmt�tZT�VZYUhO]XV�§�� VXhO`q�eT
`ml�'m£ � WrV�oU`m])oUT+dmtZhOj²dmV�T�ÎµT�f�]XWOwmTm§&QSRsT�YUoUV�]aT+dg^sj��stXT�VZVXYUtZT_hrT°wqT�hOV6dmtZT�hOT�VXVZT�oUT�^�VXWOpqoUWOlyº
Wrf�dmo�]ahOj�dmhO`qoUp&]XRUT%f+d+w�WO]kj�·U`E`qt�§®�,`@z³T�wmT�t�`qo�]aRUT%dHlÏ]bf+d+w�WO]kj®z�dmhOh�]aRUT_tZT�^UYsf�]aWO`qoUV¢dmtZT
oU`m]"dmV"�UtZ`qoU`qYUosf�T�^>§�$�`qosT�]aRsT�hrT�VXV�u�]aRUT6ÃE§O�)^�ÒCtXT�^UYUf�]XWr`qo'dg]�]XRUTbdglÏ]�z}dmhOh
WOV�T�«�YUWOwgdmhOT�o�]
]a`_d�tXT�^UYUf�]XWr`qo&Wro4dm\��UhOWO]aYs^UT�[�j&d�lüdmf°]a`qt,`mlJ�q§Á¥s§�ñ,`qVZVb¡�'q�H¦Çl|`qYUoU^�]aR�dg]�]aRUT�\�d@¯sWO\6YU\
tXT�^UYUf�]XWr`qosVJz³T�tZT)T¼¯s�eT�tZWrT�oUf�T�^4dg]/wCAÝ(�B��s§ÁÍ�ÃEuUzJRsT�tXT�]aRsT�YUosVZ]aT�dm^sj��UtZT�VXVZYUtXT�hrT°wqT�hOVSz�T�tXT
tXT�^UYUf�T�^%[�j��@�E§Á¥�^UÒ [ d�lüdgf�]a`mt�`ml<Ôs§ÁÔ<\¼§#c�tX`q\äc0WOpqYUtZT�ÔU§á��Wi]³z�dmV}f�`qoUf�hOYU^UT�^_[�j�ñJ`qVXV"¡�'q�@¦
]aR�dH]0]aRsTST�ÎµT�f�]XWOwmT�oUT�VXV#`ml�]aRsT}tXT�dmt0z�dmhrh�VXhO`q�µT}dm�U�UtZ`�dmf RUT�V#d�hrWO\�Wi]Çdg]�VX`m\�T�dmoUpqhOT�[eT�]kz³T�T�o
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c0WrpmYUtXT"Ôs§O�Rv ¶ d+w�WO]kj%tZWrpbVZRU`{zJWroUp�^UT�]admWrhOV}`mlÇz�T�dm�e`qo&[�d+j_^s`E`qtZVJdmoU^�VZ]X`qtXT

'm£R�
dmoU^b£mÂ��ÁÔR��§�Ä"oUT³`mlU]aRsT�`q[�ÓZT�f�]XWOwqT�V5`ml�]XRUT��UtZT�VZT�o�]�VZ]XYU^sj�WrV�]a`�Wro�wqT�VZ]aWOp�dg]XT³]aRsWrV�§ÇÑ¿]0z�dmV
^UT�\�`qosVZ]atXdg]aT�^ [ ]XRU`qYUpqR%oU`g]SVXRU`{zJo%RUT�tXT�\³]XR�dg]}]XRUT�tXT�^UYUf°]aWr`mo_Wro�]aRsT"YUoUV�]aT+dg^sj_�UtZT�VXVZYUtXT
hrT°wqT�hrV�z�dmVbdH]X]atZWr[UYE] dm[UhOT�]X`'d&tZT�^UYsf�]aWO`qo®WOo�]aRUT�T�oUT�tXpmj²Wro²]aRUT��UtXT�^U`q\�Wro�dmo�]b�goU^�]X`qoUT
[ Âm¥q�q���F\°uUhOT+d+w�WroUp¢oU`¢VZWroUpqhOT"]a`qosT�^s`q\�WOo�dmo�]+§
QSRUT¢WroE·�YUT�osf�T¢`mlW'm£��Á� � dgoU^­£qÂ�� Ô � VXhr`m�µT�V�dH]�wmdgtXWr`mYUV�©&dmf R²o�YU\6[eT�tXV�WOV�VXRU`{zJo�WOoÌc0WrpHº
YUtZT�ÔU§ÁÂs§_QSRUT�VXT_dgtXT�VXRU`{zJo�l|`qt�d��stX`q[eT�hO`Ef�dg]aWO`qoÌ`ml�w�Ax(EB��s§ÞÃmÃ%WOo²]aRsT�f�d{w�Wi]kj²[sYs]6dgtXT
Wros^UWrf�dg]aWiwqT�`ml
]aRUT�]atZT�oU^sV�T°¯E�eT�tZWrT�osf�T�^'dg]J`m]aRsT�t,hr`�f+dg]XWr`qoUV�Wro%]aRUT�f+d+w�WO]kjm§}QSRUT�tXT�VXYUhi]aV,dg]
wCAÝ(�B��s§ÁÍ�Ã�l|`mt�]aRsT_VZ]aT�T��eT�V�]¢VXhr`m�µT_dgtXT�WOoUf�hOYU^UT�^²]a`4WrhOhrYUV�]atXdg]aT¢]aRUWOV�§Ìc0WOpqYUtZT�ÔU§ÁÂ'VXRU`{zJV
]aRUdg]�l|`qt�d�f�hOT+dmo&f+d+w�WO]kj�]aRUT�tXT6WOV"d�pqtXdm^UY�dgh
WOoUf�tZT+dmVZT)Wro�]aRUT â � (ÈdmV�]aRUT6©&dmf RÌo�YU\6[eT�t
Wrosf�tXT�dmVXT�VLl|tZ`q\1©&dmf R��s§Á¥�]a`)©&dmf R��q§i�{Ís§5QSRUWOV³WOV�l|`qhrhO`@z³T�^¢[�j�d�VZhrWOpqR�]³^sT�f�tZT+dmVZT�[eT�]kz³T�T�o
©&dmf R��q§i�{Í�dmoU^_©�dmf R&�q§ÁÂ�ÃE§
�»VXWr\�Wrhrdmt
]XtXT�oU^�WOV#T°¯ERUWr[sWO]aT�^�l|`mt#d�tZT+dmt�z�dmhrh�VZhr`q�eTJ`ml�'g£��á� � u
VXYspqpqT�V�]aWOoUp�]XR�dg]�]aRUT�·�`{zã�UR�j�VXWrf�V)l|`qt�]aRUWOV�^UT�pqtZT�T�`gl}VXhO`q�UWOoUp&dgtXT�VXWr\�Wrhrdmt�]X`�]aRs`qVXT�l|`qt
]aRsT�f�hOT+dmo�f�d{w�Wi]kjq§'Ë»RUT�oÈ]XRUT_£qÂ0�ÁÔ���VXhr`m�µT�WOV)Ys]XWrhOWrVXT�^²]XRUT���dg]Z]aT�tXo�WrV)^UWOÎµT�tZT�o�]+§4QSRUT�tXT
WrV�dgo²WOoUf�tZT+dmVZT�WOo4]aRUT â �*(ªl|`qt�©�dmf R�$,YU\6[eT�tZV�[eT�]kz³T�T�o®�s§Á¥�Ã_dmoU^²�s§ÁÍ�Ã�l|`qhrhO`@z³T�^Ì[�jÌd
VXYs[UVZ]admo�]aWydgh�^UT�f�tXT�dmVXT�l|`qt,©&dmf R�o�YU\6[eT�tZV,[eT�]kz³T�T�o4�s§ÁÍ�Ã6dmoU^­�q§i�{Í [ zJRsWrf R�WrVS`q�U�e`qVZT�^_]a`
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63.4 deg Ramp
53.1 deg Ramp

c0WrpmYUtXT¢ÔU§á�0v�n�ÎµT�f°]6`ml}ñ,T�dmt�Ë®dghrh â hO`q�UWrosp�`mo®v�osVZ]aT�dm^sj²��tXT�VXVXYstXT](<T�wmT�h³dmhr`moUp ¶ d{w�Wi]kj
c0hr`�`qt"¡�'q�@¦
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Mach Number

Clean Cavity X/L=0.55

Slope 76 Degrees X/L=0.55

Slope 63.4 Degrees X/L=0.55

Slope 63.4 Degrees

X/L=0.95

c0WrpmYUtXT¢ÔU§ÁÂ�v�n�ÎµT�f°]6`ml}ñ,T�dmt�Ë®dghrh â hO`q�UWrosp�`mo®v�osVZ]aT�dm^sj²��tXT�VXVXYstXT](<T�wmT�h³dmhr`moUp ¶ d{w�Wi]kj
c0hr`�`qt��U©&dgf RD$�Ys\6[µT�t/&LdmtXWrdg]aWO`qoÌ¡�'q�@¦

]aRUT_^sT�f�tZT+dmVZT�VZT�T�oÉl|`qt�]aRUT_f�hrT+dgoªdgoU^"'m£��Á� � \°§²QSRUWrVb�Udg]X]XT�tXoÈWOV6VXWO\�WOhydmt�l|`qt¢d'VZhr`q�eT_`ml
ÃmÂ��i� � uEdmhO]XRU`qYUpmR�WOV³oU`g]�VZRU`{zJo_RUT�tZTm§�Ñ¿]³WrV#]aRUT�tXT�l|`mtXT�tZT+dmVZ`qo�dm[shrTJ]a`6dgVXVXYs\�T,]aR�dg]�dg]�£qÂ�� Ô �
]aRUT�·U`@z1�UR�j�VXWOf�V¢WrV)^UWrV�]aWrosf�]aWiwqT�hOj­^UWOÎµT�tZT�o�]bl|tX`m\9]XRUT_f�hOT+dmo�f�d+wEWi]kj�dmos^®l|`qtbd'VXhO`q�eT�`ml
'm£��Á�R��§�Ñko�]aYsWO]aWO`qo_VXYspqpqT�V�]aVS]aRUdg]JVX`q\�T�zJRsT�tXT�[eT�]kz³T�T�oD'm£��Á�R�JdmoU^�£qÂ�� Ô��Jd6wgdmhrYUT�zJWrhrhµT°¯EWrV�]
zJRUT�tZT�]XRUTb·�`{zä\�dm´gT�V�]aRUT¢]atXdmoUVZWO]aWO`qo'l|tX`m\.]aRUTb]kj��µT�f�`qtZtXT�VX�e`qoU^UWOoUp�]X`YÞàß�ãlòxæ®·U`@zÆ]a`
]aR�dH]bzJRUWrf RÈWrV)tXT��stXT�VZT�o�] dH]aWOwmT�`gl®âàó�å�å	õ¼ã{â{â�ãlä®·U`@z�§²Ë�T_f�`qoUVXWO^UT�t6]XRUT%tXT�VXYUhi]aVb[eT�]kz³T�T�o
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©&dmf R­�s§ÁÍ�Ã�dgoU^Ì©&dmf RÈ�q§i�{Í�]X`_Wro�wqT�VZ]XWrp�dg]XT�]XRUTb[µT�R�d+w�Wr`qYUt [ c0WOpqYUtZT)ÔU§ Ô<\°§"c½`mt�]aRsT6f�hOT+dmo
dmoU^]'m£��Á� � f+dgVXT�]XRUT â �*(4WroUf�tXT�dmVXT�V}[µT°]kz�T�T�o_]aRsT�VXT�hOWr\�WO]XV�umzJRUWOhrT�WO]³^UT�f�tXT+dgVXT�V}l|`mt}d)VZhr`q�eT
`mlL£qÂ0�ÁÔ � §�Ñ¿l#]XRUT¢dmVXVZYU\��s]aWO`qo'`ml³d�]XtadmoUVZWO]XWr`qo'tZT�pqWO`qo'T¼¯sWOVZ]XWroUp�[eT�]kz³T�T�oz'g£��á� � dmoU^Ì£qÂ�� Ô �
WrVJ]atZYUTmue]aRUT�o4WO]�WrVJ]a`�[eT)T¼¯E�µT�f�]aT�^4]aR�dg]�]aRUT�tXT�zJWrhrh�[eT)VZhr`q�eT)dgoUpqhrT�]aRUdg]�zJWOhrh��UtX`�^UYUf�T6d
hrT°wqT�h�^UWrV�]atXWO[UYs]XWr`qob[eT�]kz³T�T�o�]aRUT�VXT,hrWO\�Wi]aV�§�QSRUT,T°¯E�eT�f°]aT�^�tXT�VXYUhi]³WOV#dmV#WroU^sWrf+dH]aT�^¢WOo�c
WrpqYUtZT
ÔU§ Ô_dmoU^4WOV�WOo�wmT�V�]aWrpqdg]aT�^4Wro&]XRUT)l|`qhOhr`{zJWroUp�VXT�f�]XWr`qo�§�Ñ¿l³d�f�tXWi]aWrf�dmh
dmoUpqhOT�WOV�l|`qYUoU^�]a`_T°¯EWOVZ]
]aRsT�o®]aRsWrV�zJWrhrh#RUT�hr�sl|Ysh³WOo�f�`moUVZ]XtXYUf°]aWrosp4d&R�j��µ`m]XRUT�VZWrVbdgV)]a`�zJR�j®d&f�T�tZ]admWro�dm\�`mYUo�]6`ml
tXT�dmtLVXhr`m�UWroUp�WOV³VZYUf�f�T�VXV�l|YUhÐ§#QSRUWOV³f RUdm�s]aT�t³zJWOhrh�Wro�wmT�VZ]XWrp�dH]aTJ]aRUT,[µT�R�d+w�Wr`qYUtL`ml<VZhr`q�sWroUp�tXT�dmt
z�dmhrhOV³WOo�]aRsT�]atXdmoUVZ`qoUWrf�tXT�pqWr`qo�]a`6^sT�]aT�tX\�WroUT,WOl>]aRUT�T°¯E�µT�f�]XT�^_]atZT�oU^_WOo�c0WOpqYUtXT,ÔU§ Ô)T¼¯sWOVZ]XV�§
QSRUT�\�dgWro�^UWiÎ>T�tXT�osf�T�V�[µT°]kz�T�T�o7]XRUT�f�hrT�dmoÈf+d+w�WO]kjÉdmos^ª]aRUdg]bzJWO]XR7dÌVXhO`q�µT%`ml"£qÂ�� Ô � dg]
©&dmf RÉ�s§Á¥�Ã�zJWOhrhL[µT_VZRU`{zJo�§®Ñ¿]bWOVbdmhrVZ`4�µ`mVXVXWO[UhrT�]aR�dg])]aRUT_tZT�^UYUf°]aWO`qo�Wro®]XRUT â �*(<VbWrVbd
pqtXdm^UY�dmh��UtZ`qpqtZT�VXVZWr`qo'dmV�]XRUT)tZT+dmtJz}dghrh�WrV,VXhO`q�µT�^&]a`�d�hOT�VXVZT�t"WOoUf�hOWro�dH]aWr`mo�§�QSRUT�tXT°l|`qtXT)]XRUT
�UtZ`q�µ`mVXT�^�]atadgoUVZ]XWr`qo%zJWrhOh�]aRUT�o'tXT��UtXT�VXT�o�]�]XRUT�tZT�pqWO`qo'dHlÏ]aT�tJzJRUWOf R&]aRUT�^UWOÎµT�tZT�oUf�T�V�Wro�]XRUT
·�`{zÀ¾UT�hr^sV,[eT�f�`q\�T�\�`qtZT"oU`m]XWrf+dg[UhrTg§
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c0WOpqYUtXT¢ÔU§ ÔPv�n5Î>T�f�]6`glSñJT+dmt�Ë�dmhrh â hO`q�UWOoUp%`qo®v,oUVZ]XT+dm^sj²��tXT�VXVZYUtXT](<T°wqT�h³dmhO`qoUp ¶ d+wEWi]kj
c0hO`E`qt��s��tZT�^UWOf�]aT�^&[eT�R�d+w�Wr`mYUt

�ó#m� ü �6�+�+$'��	������

QSRUT�^UT�]admWrhOVS`ml5]aRsT�f�dmhrf�YUhydg]XWr`qosV}l|`qhrhO`@zÕ]aRs`qVXT��UtXT°w�Wr`qYUVZhOj%�UtZT�VZT�o�]aT�^'l|`qtS]aRUT�f�hrT�dmo�f+dmVZTm§
¶ `q\���dmtZWroUp�]XRUT ¶ c5~ã^�dg]ad�WroÌc0WOpqYUtZT6ÔU§áÃ�zJWO]aR']XRUTbT°¯E�eT�tZWr\�T�o�] dmh0^�dg] d�VZRU`{zJo²WOoÌc0WrpHº
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YUtXT�ÔU§á�_]XRUT�VZWr\�WrhydgtXWO]XWrT�V"dmtZT�T�dmVXWOhOj4tZT�f�`mpqoUWrVXdm[UhOTm§_QSRUT�T�ÎµT�f�]XWOwmT�oUT�VXVb`ml}]XRUT�tXT+dgt)VXhO`q�eT
WroUf�tXT�dmVXT�V"dmVJ]aRUT�VXhO`q�µT�dmospqhrT�^UT�f�tXT�dmVXT�V�§"Ä�o�]aRUT�dglÏ],z}dghrh<`ml5]XRUT�f+d+w�WO]kj%]aRUT â �*(®hrT°wqT�hOV
dmtXT)VZ]aWOhrhÇRUWrpmR&l|`qt"[e`m]aR']XRUT6T¼¯s�eT�tZWr\�T�o�] dgh5dmoU^ ¶ c5~�tZT�VZYUhO]XV�§�QSRUTbhr`�f+dg]XWr`qo�`ml�]aRsT��goU^
]atZ`qYUpqR�WrVLVXT�T�o�]X`�\�`{wqTJl|tX`q\ýÈ�Øm×�BÀ���Á£�ÃEu�l|`qt�]aRUT,f�hOT+dmo�f+d+w�WO]kjmu�]X`�È�Øm×�BÕ���S'qÃ�l|`mtL]XRUT
'm£��Á� � f�dmVXTg§�QSRsWrV�]XtXT�oU^4WrV�VXT�T�oÌWro'[e`m]aR&T°¯E�µT�tXWO\�T�o�]admh5dgoU^ ¶ c5~�tXT�VXYUhi]aV�§�QSRUWrV,]atX`mYUpqR
WrV�VXRU`{zJo�]X`�[eT&hrT°wqT�hrhrT�^7WOoª]aRsT&T°¯E�eT�tZWr\�T�o�]aV�l|`qt�]XRUT'£mÂ��ÁÔR��f+dmVZT&[UYE]�WrV�VZ]XWrhOhS�UtXT�VXT�o�]
l|`qt"]aRsT ¶ c5~1^Udg] ds§)Ñko­]XRUT¢T°¯E�µT�tXWO\�T�o�]XV�d%hOWr\�WO],WrV�dg�U�UtX`qdmf RUT�^²dg]�dmtZ`qYUoU^²£qÂ�� Ô � §¢c½`mt
]aRUT ¶ c0~ätZT�VZYUhO]XV�]XRUTbhrWO\�Wi],VXRU`{zJo­WrV"l|`qt�d�VZhr`q�eTb`ml³£qÂ�� Ô � §��ãVXhOWrpqR�]ahij�VXR�dmhOhr`{z³T�t�VXhO`q�eT
VXRU`{z³T�^­]aRUT�tXT�dmtXTbos`�VZWrpqosWO¾�f�dmo�]�tXT�^sYUf�]XWr`qoUV�WOo4]aRUT â �*(7hOT�wmT�hrV�§6�ã^UWOtXT�f°]�f�`q\���dmtZWrVZ`qo
`ml�]XRUT�T°¯E�µT�tXWO\�T�o�]admhLdmoU^ ¶ c5~�^�dH] d%WrV�VXRU`{zJo®WOo�c
WrpqYUtZT¢ÔU§á£_l|`qt�]aRsTJ'm£0�á� � dmoU^²£qÂ�� Ô �
f+dmVZT�V�dg]�©&dmf RÌ�s§Á¥�ÃE§�QSRUWrV�£qÂ�� Ô��"f+dgVXT)zJWOhrh�[µT�YUVXT�^Ìhydg]XT�tJ]a`�^UWOVXf�YUVXV�RU`{z�ue]aRUtZ`qYUpqR']XRUT
\�`�^UWi¾�f+dg]XWr`qoÌ`ml�]aRUT�·U`@zä�sR�j�VZWrf�V�u�tXT�dmt�z�dmhrh#VZhr`q�UWOoUp&WOV�VZYUf�f�T�VZVZl|YUhSWOo²]aRsT�VXYs�U�UtXT�VXVZWr`qo
`ml,]aRUT%�UtZT�VXVZYUtXT�`qVXf�WrhOhydg]XWr`qoUV�§���hO]aRs`qYUpqRÉc0WOpqYUtXT_Ôs§á£ÌVXRU`{zJV¢]aR�dH]�]XRUTg'm£��Á� � dmoU^ª£qÂ�� Ô �
VXhO`q�µT�V³l|`qt#]aRsT ¶ c5~ÀtZT�VZYUhO]XV}dmtZT�oU`m]}dmV�f�hr`qVZT,]X`)]aRsT�T°¯E�eT�tZWr\�T�o�] dmhe^�dg]ad)dmVLl|`qt#]aRUT�f�hrT�dmo
f+d+w�WO]kjmus]aRUT�^Udg] d6^U`�T�VSf�`q\���dmtXT�tXT+dgVX`qo�dg[UhOj�z�T�hrh¨§�QSRUT�`{wqT�tXdmhrh>tXT�^sYUf�]XWr`qo�l|`qt³]aRUT�T¼¯s�eT�tÊº
Wr\�T�o�] dgh#dmoU^ ¶ c0~±tXT�VXYUhi]aV�]aT�os^UV�]X`&[eT�`ml�]aRUT�Vadm\�T�\�dmpqosWO]aYs^UT6l|`qt�[µ`m]XR�f�dmVXT�V�§%QSRUT
¶ c5~�tXT�VXYUhi]aV"`{wmT�t�º¿�UtXT�^UWrf°]"]aRsT â �*(ÉhOT�wqT�hrV�oUT+dmt�]aRUT6f�T�o�]atZTb`ml#]aRUT)f+d+w�WO]kjqu>RU`{z�T°wqT�t�]XRUT
]atZ`qYUpqRUVLWro¢]aRsT ¶ c5~ÕtXT�VZYUhO]XV�dgpqtXT�T,zJWi]aR�]XRUT,T°¯E�µT�tXWO\�T�o�]admh�wgdmhrYUT�V [ hr`�f+dg]XWr`qosV wCAx(EB��s§á�qÃ
dmoU^�wCAÝ(�B��s§S'qÃR\¼§)��tXpqY�dg[UhOj�]aRUT¢\�`qVZ]"Wr\��µ`qt�] dmo�]�hr`�f+dg]XWr`qo'WOo']aRUTbf�d+wEWi]kj4WrV�zJRUT�tZT�]XRUT
dmf�`mYUVZ]XWrf�hO`�dm^­WrV)dg]6d�\�dH¯EWO\6YU\�u�zJRsT�tXT�]aRUT�`mVXf�WOhrhrdg]aWOoUp_VXRUT�dmt6hrd{jmT�t�Wr\��UWroUpmT�V�`qo�]XRUT
dglÏ]�z}dghrhÐ§¢QSRUT�T°¯E�eT�tZWr\�T�o�]aV�VXRU`{z�]XR�dg]�]aRsT�tZT�^UYUf°]aWO`qo²T¼¯E�µT�tXWrT�oUf�T�^®`qoÌ]aRUT�dglÏ]�z�dmhrh�WOo
\�`{w�Wrosp�l|tZ`q\�]aRsT�f�hrT+dgo�f�d{w�Wi]kjb]a`�d)£qÂ�� Ô � VXhO`q�µTJWOV�Ã�^�Ò�§�QSRUT ¶ c5~ tZT�VZYUhO]XV³VZRU`{zÕdmhr\�`qVZ]
dmo�Wr^UT�o�]XWrf�dmh�tXT�^UYUf�]XWr`qo>§��}]³]XRUT�hO`Ef�dg]aWO`qoÖwCAÝ(�B��s§á�qÃ"]aRUT ¶ c5~ÕtXT�VZYUhO]XV³VZRU`{zÕd�tZT�^UYsf�]aWO`qo
`ml,�{��^�ÒCzJRUWOf R­WOV"VXWO\�WOhydmtS]X`%]XRUTbtXT�^UYUf°]aWr`mo4�UtXT�^UWrf°]aT�^Ì[�j4T¼¯s�eT�tZWr\�T�o�]+§�ÑkoÌ�Utadmf°]aWOf�T6Wi]
WrV"^sT�VXWOtXT�^']a`_YUVZT ¶ c0~ãdmV�d�]a`�`qh�]a`_�UtZT�^UWOf�]�zJRUT°]aRUT�t�f�T�t�] dmWOo4VXYU�s�UtXT�VXVXWO`qo­^UT�w�Wrf�T�V�dmtZT
VXYUf�f�T�VXVZl|YshÐ§LÑ¿l
]XRUT ¶ c5~ tZT�VZYUhO]XV,VZRU`{z¸f�`moUVXWOVZ]aT�oUf�j_]XRUT�o�WO]}WrVStXT�dmVX`mo�dm[UhOT"]a`�YUVXT�]aRsT�o�dmV
d)]a`�`qh½l|`qt�]aRsT�Wro�wqT�VZ]aWOp�dg]XWr`qo�`gl
VZhr`q�sWroUp�`ml�]aRUT�tZT+dmt�z�dmhOhÐ§5QSRUT�f�`q\���dmtXWOVX`qosV}VXRU`{zJo%RUT�tXT
VXYUpmpqT�V�],]XRUT�^UT�VZWrtZT�^&f�`qoUVZWrVZ]XT�oUf°j_l|`qt}]aRsT�f�YUtXtZT�o�],f+dmVZT�V�§
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c0WOpqYUtXT¢ÔU§áÃ0v�n5Î>T�f�]6`glSñJT+dmt�Ë�dmhrh â hO`q�UWOoUp%`qo®v,oUVZ]XT+dm^sj²��tXT�VXVZYUtXT](<T°wqT�h³dmhO`qoUp ¶ d+wEWi]kj
c0hO`E`qt#º³��\6[½�g^
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c0WOpqYUtXT¢ÔU§Á£�v�n5Î>T�f�]6`glSñJT+dmt�Ë�dmhrh â hO`q�UWOoUp%`qo®v,oUVZ]XT+dm^sj²��tXT�VXVZYUtXT](<T°wqT�h³dmhO`qoUp ¶ d+wEWi]kj
c0hO`E`qt�v ¶ `q\���dmtZWrVZ`qo%`ml ¶ c0~àzJWi]aR�n0¯s�eT�tZWr\�T�o�]

�ó#&¦  �'�6�°���5�+�

Ñko_]aRUT��stXT�w�WO`qYUVSVXT�f�]XWr`qo_Wi]}z}dgVSVXYUpqpmT�VZ]XT�^%]aR�dH],d6VXhr`m�µT�dgoUpqhrT�zJWrhrheT°¯EWOVZ]SzJRUT�tXT�]aRUT�·�`{z
\�dm´mT�V�]XRUT�]XtadmosVXWO]XWr`qo�l|tZ`q\ ]aRsT�]kj��eT�f�`qtXtZT�VX�e`qoU^sWroUpÌ]a`~Þàß�ãlòxæ�·�`{z�]a`Ì]aRUdg]�zJRsWrf R7WOV
tXT��UtXT�VXT�o�]adg]aWiwqT�`gl%âàó�å�å	õ¼ã{â{â�ãlä­·U`@z�§�QSRUT�[µT�R�d+wEWO`qYUt�`ml}]aRsT�f�YstZwqT�V6Wro�c0WrpmYUtXT¢ÔU§ÁÂ�VZYUpgº
pqT�VZ]aV³]aR�dg]³]aRUT,·�`{zÕT�o�w�WrtX`moU\�T�o�]�l|`qtL]aRUT�f�hrT�dmo_dmos^7'm£��Á� � VZhr`q�eT�f�d+wEWi]aWOT�V�WOV³wmT�tZj�VXWO\�WOhydmt
dmf�tX`qVZV6]aRUT%©�dmf RÈtadmoUpmT%�s§á¥�]a`��q§i�{Ís§ÌQSRUWOV)·�`{z±WOV6^UWOVZ]aWOoUf�]XhOjÌ^UWiÎ>T�tXT�o�]bl|tZ`q\9]aR�dg])l|`qt
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]aRUT�£qÂ�� Ô���VZhr`q�eTmuEdmV}WOV³T°wEWO^UT�o�]}l|tZ`q\ã]aRUT�^UWOÎµT�tZT�o�]}[eT�R�d+w�Wr`mYUt�`ml>]aRUT â � (4hOT�wqT�hrV}`{wmT�t�]XRUT
Vadm\�T¢©&dgf R­tXdmoUpqTg§�Ñ¿]�WrV�T�dmVXWOT�t"]X`�Wro�wqT�VZ]XWrp�dg]XT6]aRUT)[µT�R�d+wEWO`qYUt"`glL]XRUT6wgdmtXWO`qYUV,·�`{zJV�l|`mt
]aRUT�©&dgf R�tadgoUpqT��s§ÁÍq¥%]X`Ì�q§O��VXWOoUf�T�d%R�jE�e`m]XRUT�]XWrf+dghLtZT�pqWO`qoÌ\�d+j&T°¯EWrV�]+u
dmV�VXYUpqpmT�VZ]XT�^®WOo
c0WrpmYUtXT�ÔU§ ÔU§�Ñ¿]�WrV�tZT+dmVZ`qo�dm[shrT�]X`�dmVZVXYU\�T)]XR�dg]�]XRUWrV�R�jE�e`m]XRUT�VZWrV"WOV"dm�U�shrWrf�dm[UhOT�dgf�tX`mVXV�]XRUT
l|YUhrh>tadmoUpmT�[µT°]kz�T�T�oÌ©&dgf R&�s§Á¥¢dmoU^­�q§i�{ÍbVXWrosf�T�]aRUT�[eT�R�d+w�Wr`mYUtJ`ml
]XRUT�f�YUt�wqT�V�WOVSVXWr\�Wrhrdmt�§
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EXP Slope 76, (0.95)

EXP Slope 63.4, (0.95)

c0WOpqYUtXT�Ôs§+'0v#n5ÎµT�f°]�`ml0ñJT+dmt}Ë�dmhrh â hr`q�sWroUpPv
Q
tXdmoUVZWO]aWO`qo�ñ,T�pqWr`mo

©&dmf RÉ�s§ÁÍq¥'dmos^7©�dmf R»�q§O��·�`{z±`{wqT�tbf+d+w�WO]XWrT�V�zJWO]aR®wgdmtZWr`qYsV)tXT�dmt)z�dmhrh³VXhO`q�µT�V6[eT�]kz³T�T�o
'm£��Á� � dmoU^­£qÂ�� Ô � z�dmV�VXWO\6YUhydH]aT�^>§)c0WOpqYUtZT6ÔU§S'_VZRU`{zJV�]aRUT¢�UtZT�^UWOf�]aT�^ â �*(ªwgdmhrYUT�V�l|`qt"]XRUT
'm���Á� � VZhr`q�eT�dg]��stX`q[eT&hO`Ef�dg]aWO`qoUVb`ml�w�Ax(EB��s§ÞÃmÃ²dmoU^ wCAx(EB��s§ÁÍ�ÃE§»��hOVX`­VXRU`{zJo»dmtZT�]XRUT
T°¯E�eT�tXWO\�T�o�] dmh<tZT�VXYshO]aVJl|`qtJVXhO`q�eT�VJ`qo&T�WO]XRUT�tJVXWO^UT�`ml0]XRUT ¶ c5~��UtZT�^UWOf�]XWr`qoUV�uUl|`qt�'m£��Á� � dmoU^
£qÂ�� Ô � [ zJRUWOf R�u�l|tX`q\ÆT°¯E�µT�tXWO\�T�o�]�u��UtX`�^UYUf�T�V#]aRUTJ\�WroUWO\6YU\ â �*(&`ml>dmhOhE]aRsT,VZhr`q�eT�V�]XT�VZ]XT�^�\¼§

QSRUT ¶ c5~�VZWr\6YUhrdg]aWO`qoUV�VZRU`{z�]aR�dH]6d%tXT�dmt�z}dmhOh#VXhr`m�µT¢`ml/'m� � tXT�VZYUhO]XV�WOo²osT�pqhOWrpqWO[UhrT â � (
wgdmtXWrdg]aWO`qo®[eT�]kz³T�T�o¬©&dmf R��E§áÍq¥Ìdmos^�©&dgf RÀ�q§i�q§ÈÑko7c
WrpqYUtZT_ÔU§S'ÌWi]bWrV¢VXT�T�oÉ]aR�dg]�dmVb]XRUT
VXhO`q�µT�`mlS]aRsT�tXT�dmt�z�dmhrh³WrV�WroUf�tXT+dgVXT�^®l|tZ`q\ 'm£ � ]X`Ì£qÂ�� Ô � ]XRUT�wgdmtXWrdg]aWO`qo­Wro�]XRUT�pqtXdm^UWrT�o�]
`mlL]aRUT â �*(ªw�V6©�dmf R�o�YU\6[eT�t�f�YUtZwmT�WOV�VZT�T�o²]a`%[eT�d�VZ\�`�`m]aR4]XtadmoUVZWO]XWr`qo�§bQSRsWrV�lüdmf�]�WOV
wqT�tZj'WO\��e`qt�] dmo�]�dmoU^&zJWOhrhÇ[µT�tXT�f�dmhrhOT�^'WOo&]aRsT)l|`qhrhO`{zJWroUp�VXT�f�]aWO`qo�§�c�tZ`q\�]aRUT6VZWr\6Yshydg]XWr`qoUV
�µT�tZl|`qtZ\�T�^6l|`qt5d"VZhr`q�eT}`ml-'g� � ]aRUT�wgdmtZWydg]XWr`qo�WrV0wmT�t�j6VX\�dmhOhE[eT�]kz³T�T�o�©&dgf R��E§áÍq¥�dgoU^�©&dmf R
�q§i�q§5��hOVX`�Wros^UWrf�dg]aT�^�WOV#]XR�dg]#]aRsT�[�dgVXWrfS]XtXT�os^UV³`gl>]aRsT â �*(&wgdmhOYUT�VLdmtZT,WOoU^UT��µT�oU^UT�o�]�`ml>]XRUT
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�UtZ`q[µT��e`qVXWi]aWO`qo�Wro_]XRUT�f+d+w�WO]kjq§

�ó#8É §%342424!����0�5����� ��� % �5*����+����	5�����4�

â RU`{zJo�Wro�c0WOpqYUtXT0ÔU§á¥JdmtZT�f�`q\���dmtZWrVZ`qoUV<[eT�]kz³T�T�o�]aRUT��UtZT�VZVXYUtZT�RUWOVZ]a`mtZj�]Xtadmf�T�V<l|`qt�]XRUT�f�hOT+dmo
f+dgVXT�dmoU^�£qÂ�� Ô � VXhr`m�µT�f+d+w�WO]kjm§³QSRsT�T°Î>T�f�]aWiwqT�oUT�VZV�`ml
]aRUT�VXhO`q�eT�^%f+d+w�WO]kj%f�dmo�[eT�VXT�T�o&zJWi]aR
]aRsT�tZT�^UYUf°]aWO`qo²WOo4]aRUT�dm\��UhrWi]aYU^UT�V�`mlL]aRUT�`qVXf�WrhOhydg]XWr`qoUV�§bÑko�c
WrpqYUtZTbÔU§ÁÍ�dmtZT�]XRUT�dmf�`mYUVZ]XWrf
VX�eT�f°]atXdJl|`qt<]XRUT#VXhr`m�µT�^�£mÂ��ÁÔR�Çf�d{w�Wi]kjq§0QSRsWrV�VXRU`mYUhr^�[eTLf�`q\���dmtXT�^�]X`,c0WrpqYstXTL�E§ ÔJWro ¶ R�dm�s]XT�t
��zJRUWOf R'VXRs`@zJV"]XRUT)VZWr\�WrhrdmtSVX�eT�f°]atad�l|`mt,]XRUT)f�hrT+dgo'f+d+w�WO]kjm§�QSRUT6tZT�^UYsf�]aWO`qoUV"`m[UVXT�tZwqT�^ÌWro
YUoUV�]aT�dm^sj²�UtXT�VXVXYstXT_hrT°wqT�hrV6dgtXWrVZT�]XRUtX`qYspqR�]aRsT�tXT�\�`{wgdmh#l|tX`q\ ]XRUT�dmf�`qYUV�]aWrf�VX�eT�f°]atXYs\ `ml
]aRsT��stXT�^s`q\�WOo�dmo�]�dmoU^­^U`q\�WroUdmo�]"]a`qosTm§�Ñ¿]�WOV�VXT�T�o²]XR�dg]�]XRUT�]X`qo�dmh
l|tXT�«�YUT�oUf�WOT�V��UtXT�VXT�o�]
dmtZT}VXhOWrpqR�]ahij�hr`{z�T�t�§5QSRsWrV5\�d+j)[eTJdg]X]XtXWO[UYs]aT�^6]a`"]XRUT�lüdmf°]5]aR�dH]�]aRUT}f�d+wEWi]kj6hOT�oUpm]XRbWrV5hO`qoUpqT�t
l|`qtS]aRsT)VXhO`q�eT�^&f�dmVXT�]aR�dgo�l|`qtS]aRsT)f�hOT+dmo�f+dgVXTm§�Ä"oUf�T6dmp�dgWro_]aRUT�[UtX`qdm^U[�dmos^&[�dmf ´�pqtZ`qYUoU^
WrV,oU`m]��UtXT�^UWrf°]aT�^�§�c�`qtJ]aRUT�VXhr`m�UWroUp�tXT�dmt�z�dmhrh�f�`qos¾�pqYstadg]XWr`qo&]XRUT)^s`q\�WOo�dmo�]�VXT�f�`qoU^']X`qoUT
l|tXT�«�YUT�oUf°j²dg]�ÂqÍq�q����R�dgV�[eT�T�o�\�dmVXVZWOwmT�hOjÌtZT�^UYsf�T�^�Wro­dm\��UhrWi]aYU^UTg§¢��tZT�^UYUf°]aWO`qo²WOo­]XRUT
¾�tZVZ]�]X`qoUT�WrV�dmhrVZ`�T°w�Wr^UT�o�]�\�`mVZ]�oU`m]aWOf�T�dm[UhOj�dH]�w�Ax(EB��s§Þ�mÃEue�s§á£qÃ�dmoU^&�s§S'qÃE§,Ä�wqT�tadmhOhÇWi]�WOV
VXT�T�o�]aR�dg]J]XRUT�tXT�^sYUf�]XWr`qo�Wro_]aRsT�YsoUVZ]XT+dm^sj%�stXT�VZVXYUtZT)hOT�wqT�hrV,dmtZWrVXT�VSl|tX`q\�tZT�^UYsf�]aWO`qo%`ml0]XRUT
VXT�f�`qos^&^U`q\�WroUdmo�]}]a`qosTm§#QSRUT��UR�j�VXWrf�V�`gl
]XRUT�·�`{zÀzJWrhOh�[eT�Wro�wqT�VZ]aWOp�dg]XT�^�Wro_]aRUT�l|`qhOhr`{zJWrosp
VXT�f�]XWr`qoUV�§
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��T�hrhOT�tSdmos^&Ò�hOWrVZV�¡¤ÔU��¦Çdg]X]XT�\��s]aT�^%]X`�T¼¯E�UhydmWOo�]aRUT�`qtXT°]aWOf+dmhOhOj�zJR�j%VZhydmo�]XWroUp¢`mlÇ]aRUT�]XtadmWOhrWrosp
T�^spqT�tZT�^UYUf�T�V��UtZT�VZVXYUtZTS`qVXf�Wrhrhrdg]aWO`qoUV�u@l|`mtÇzJRUWOf R¢d�VZYU\�\�dmt�j�zJWOhrhql|`qhOhr`{z�§E$�`"T¼¯E�µT�tXWr\�T�o�]admh
`qt ¶ c5~ ·U`@z¸w�WOVXY�dmhOWrVXdg]aWO`qoUVSR�d+wqT�[µT�T�o'YsVXT�^�]a`�VZYU[UV�] dmo�]aWrdg]aT�]aRsT�]aRsT�`qt�jq§SQSRUT�f�YUtZtXT�o�]
z³`qtX´�zJWOhrhe]aRUT�tXT�l|`mtXT�[eT�f�`q\���dmtZT�^_zJWO]XR%]XRUT"]aRsT�`qtZT�]aWOf+dmh>Wr^UT�dmVS`ml0��T�hOhrT�tSdmoU^�Ò�hOWrVXV�§5QSRUT
VadghrWrT�o�]³�e`qWOo�]XVLzJWOhrhU[eT,RUWrpqRshrWrpmR�]XT�^�dmoU^�]aRUT,tXT�dm^UT�tLWrVLtXT°l|T�tZtXT�^�]a`�]aRUT,l|YUhrhUz³`qtX´¢`ml���T�hrhrT�t
dmoU^�Ò�hOWrVXV³l|`qtJd�\�`qtZT�f�`q\��UhrT°]aT"T¼¯E�UhydmoUdg]aWO`qo�§

��T�hrhOT�t5dgoU^¢Ò�hrWOVXV0dmtXpqYsT�^6]aRUdg]0]XRUT}VZ]admpqo�dH]aWr`mo6VZ]XtXT+dg\�hOWroUT#l|`qt�d�R�j��e`m]aRUT°]aWOf+dmhEVZ]aT�dm^sj�·�`{z
z³`qYUhr^%T¼¯sWOVZ]JoUT�dmt}]aRsT�f�T�o�]XtXT�`ml�]aRUT�VZRUT+dgt,hrd+jqT�t�§�QSRUT�j��UtX`q�e`qVZT�^�dbVXWr\��UhOWO¾�T�^�\�`�^UT�h>`ml
]aRsT�VZ] dgpqo�dg]XWr`qo�·�`{zÀWro%dbVXRUT�dmtShyd+jmT�tJ[�j�\�dm´�WroUpbVZT�wqT�tadmhÇdmVZVXYU\��s]XWr`qoUV�§#��tXT�w�WO`qYUVSVXRsT+dmt
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WrpqYUtZT�ÔU§Á¥�v#��tXT�VZVXYUtZT6�,WrVZ]X`qtZj�Q
tXdmf�T�V�dH] â T�hOT�f�]XT�^g(<`Ef�dg]aWO`qoUVS`qo_]aRsT ¶ d+w�WO]kj�c
hr`�`qt

hyd+jqT�t�VZ`qhrYE]aWr`moUVJR�dm^&VZRU`{zJo']aR�dH],]XRUT)VZRUT+dgt�WOV�oUT�dmtXhij%f�`qosVZ] dgo�]�Wro%]aRUT�\�Wr^U^UhOT�tXT�pmWr`qo�`ml
]aRUT�VXRUT�dmt�hrd+jqT�t�§�ÑkoU^UT�T�^�]aRsT��UtZT�VXT�o�]Sf�`q\��UYs]adg]aWO`qo�dmh�VZ`qhrYE]aWr`moUV#Wro�c
WrpqYUtZTJÔU§O�+£�VXRs`@z»]XRUT
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wq`qt�]aWOf�WO]kj�os`m]0]X`�wgdmtZj�VXWOpqoUWi¾�f+dmo�]XhOj�dg]
]aRUWOV
hO`Ef�dg]aWO`qo [ tXT�^6��dmt�]5`qo)]XRUT}dHlÏ]0z�dmhrh \°§Çn5wqT�ob]XRUT
VXRUT�^)wq`mtZ]aWOf�Wi]kj�^U`�T�VÇoU`m]
VXWrpmoUWO¾�f�dmo�]ahij�dmhi]aT�t<]XRUT³�Udg]X]XT�tXo�`qo�]aRUT³dglÏ]�z}dghrhÐ§�Ë»WO]XR�]XRUTL\�`�^UT�h
[µT�WroUp)tXT�V�]atZWrf�]XT�^�]X`6]aRUT"hO`Ef�dmhetXT�pmWr`qo_dgtX`qYUos^�]aRUT�V�] dmpmo�dg]aWO`qo��e`qWOo�]³]aRUT"·U`@zÕWOV}dmVZVXYU\�T�^
]a`%[eT�þ!äxé�ñjãàæ�âàé�áGæ	òxßoé�æIÞ{áGñ%å	õ¼ã{â{âàé�ö�ß�ã û á���§b�,T�hOhrT�t"dmoU^²Ò�hrWOVXV"YUVZT�^²�µ`m]XT�o�]aWrdmh
·U`@z�]aRUT¼º
`qtZj�]a`btZT��UtZT�VZT�o�]S]aRUT"·U`@z dmos^_f�`q\6[sWroUT�^%d6VXRUT�dmt�·�`{zÕzJWO]aR�dmo_WrtZtX`m]adg]aWO`qo�dmh�V�] dmpqoUdg]aWO`qo
�µ`mWro�]³·U`@z»]X`6^UT��sWrf�]�]aRUT"V�]atZT+dm\�hrWOoUT��Udg]X]XT�tXosVSdg]�]XRUT"V�] dmpqoUdg]aWO`qo��e`qWro�]�§:$�`qtZ\�dghrhOj6VXYUf R
d�f�`q\6[UWOo�dg]XWr`qo�WOVJoU`m]�dmhrhO`{z�T�^�uURU`{z³T�wqT�t�]XRUT�dmVXVZYU\�T�^&f�`qoU^UWi]aWr`moUVS�µT�tX\�WO]SWi]S]a`�[µT�YUVZT�^
VX`�hO`qoUp�dmV
]aRUTStZT�pqWO`qo6`mlµdm�U�shrWrf�dg]aWO`qo�WrV5tZT�VZ]XtXWOf�]aT�^b]a`�dmtZ`qYUoU^6]XRUTShr`�f+dghEV�] dmpqoUdg]aWO`qo6�e`qWro�]+§

�CVZ]XtXT�dm\�l|YUosf�]aWO`qo�ÿ [ À �¼Á \Lf�dmo%[µT"^sT�¾�oUT�^�zJRsWrf R%Vadg]XWrV�¾�T�V@(�dm�Uhrdmf�TÝÛÁV�T�«�Y�dg]XWr`qo�§#c�`qt�dmo
WrtZtX`m]adg]aWO`qo�dmh½VZ]admpqo�dH]aWr`mo_�µ`qWOo�]+us`gl0V�]atXT�oUpm]XRzòmuUWOo%dbVXRUT�dmt}·�`{z [ VZ]atZT�oUpg]aR�öG\�`gl
f�`qoUV�] dmo�]
wq`qt�]aWOf�WO]kj�]aRUT�V�]atXT�dm\±l|YUosf�]aWO`qo%WrVJ^UT°¾�oUT�^�[�j
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QSRUT�VZ]XtXT�dm\�hOWroUT���dg]X]XT�tZo�usl|`qt}wgdmhOYUT�V}]XR�dg]JpqWiwqT�f�`mtXtXT�f�]J`qtZWrT�o�]adg]aWO`qo_`ml�]aRsT�VZRUT+dgtJ·U`@z�u�WOV
VXRs`@zJo%WOo_c0WrpmYUtXT�ÔU§O�+�s§5QSRUT�RU`mtXW���`qo�] dmhµdH¯EWrV³WrVSdghr`qoUp�]aRUT"dglÏ]Sf+d+w�WO]kj�z�dmhrh½zJRUWrhOT�]XRUT"wqT�t�º
]aWOf+dmhqdH¯EWrV<tXT��UtXT�VXT�o�]XV0]aRsTLVZ��dmo�zJWrVZT³^sWrtXT�f�]XWr`qo�Wro�]XRUT#f+d+w�WO]kjq§
QSRUT#VXWOpqoUWO¾Uf+dmo�]�f�`moUf�hOYUVXWO`qo�WOV
]aRUdg]�]aRsT�ã���ã{ÞàìWá_ïCì�ðMã�â{ðMãlòxõ�é�âCõ¼ã{âíåMáGæ�âàé�ö�ß�ã:ïFáGõCì.ðMã®äxé�õ{ã{Þàì�é�áGæ�á_ï�ì�ðMã�âàìªò�êxæ	òxì�é�áGægâàì�õ¼ãlòxñ)ß÷é�æIã°§
��V,f+dgo�[eT�VXT�T�o'Wro�c0WOpqYUtZT�ÔU§O�+�b]XRUWrVJ\�T+dmosVJ]XR�dg]J]aRsT�VZRUT+dgt�hrd{jmT�tJWr\��UWOoUpqT�VS`mo�]XRUT�z}dmhOh
dg]6dmo�`q[UhOWr«�YUT�dgoUpqhrTg§4c�`qt�]XRUT�V�] dmpqoUdg]aWO`qo®VZ]XtXT�dm\�hOWroUTbº�ÿ � Øq�!B��Eu5]aRUT�WO\��sWroUpqT�\�T�o�]
dmoUpmhrTbWrV�dmV�VX´gT�]Xf RUT�^�WOo²c
WrpqYUtZT¢ÔU§O�+�s§�QSRsT�V�]atXT�dm\�hrWrosT6l|`qt�ÿ � Øq�7B Ñ ��tZT��UtZT�VZT�o�]aV)]XRUT
T�o�]XtadmWOoUT�^%·�`{zCzJRUWOhrT"]aRs`qVXT�l|`qt
ÿ � Øm�4B���dmoU^­ÿ � Øq�®BC�¢dmtXT�`qo%]aRsT�l|tZT�T�VZ]atZT+dm\îVZWr^UT�`ml
]aRsT,·�`{z�§#~"T�VX�UWi]aTJ]aRUT�VXWr\��UhOWOlÏj�WroUp�dgVXVXYs\��s]XWr`qosVL]XRUT,·U`@z»�Udg]X]XT�tXo�WrVLoU`m]L]a`�`�^sWrV�º¿VXWO\�WOhydmt
]a`%]aRUdg]�VXRU`{zJo�l|`qt�`q�eT�o­·�`{zãWro ¶ R�dm�E]aT�t�Âs§�ÑkoU^UT�T�^�]aRsT��UR�j�VXWOf+dmh#VZWrpqoUWi¾�f+dgoUf�T�`ml�]XRUT
VZ]XtXT�dm\�hOWroUT���dg]X]XT�tZo�WOo¢c0WrpqYstXTSÔU§i�{��f+dmo¢[eTJtXT�f�`qpqoUWOVXT�^�Wile]XRUTSwqT�hr`�f�WO]kj)pqtadg^UWrT�o�]XVLdmtXTSf�`qoEº
VXWO^UT�tZT�^�§}c½`mtJ]XRUT�T�o�]atXdmWroUT�^�·�YsWr^ [ ÿ � Øm��çÀ�R\}]XRUT�VZ]atZT+dm\�hrWOoUT�V,dmtZT�VZWrpqosWO¾�f�dmo�]ahOj�f�YUt�wqT�^dmV�]aRUT�·�`{zãR�dmV�]a`�\�`{wqT�^U`{zJo�]XRUT�dglÏ]�z�dmhrh¨§ â YUf R�f�YUt�wmdH]aYUtZT�Wro�]XtX`�^UYUf�T�V�f�T�o�]atZWOl|YUpqdmh
�UtZT�VXVZYUtXTbl|`qtZf�T�V�§�c�`qt"d�[Udmhydmosf�T)WOo4�UtXT�VXVZYUtXTgu<oUT�f�T�VXVXdmtZj&l|`qt"VZ]XT+dm^Ej&·�`{z�u>]XRUT)wqT�hr`�f�Wi]aWrT�V
`qo�]XRUT�l|tZT�T�V�]atZT+dm\�VXWr^sT�`ml<]XRUT"VZ]admpqo�dH]aWr`mo�hrWOoUT�dmtXT"RsWrpqRUT�t³]XR�dmo�]XRU`qVXT�l|`qt³]XRUT"T�o�]XtadmWOoUT�^
·�`{z»dmV#tZT�«�YUWrtZT�^�§�QSR�YUVL]aRUTJV�]atXT�dm\�hrWrosTS��dg]X]XT�tZo�Wro�c0WOpqYUtZT,Ôs§O�{��WOVLVZT�T�o�]a`�R�d+wqT,�UR�j�VXWrf�dmh
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c
WrpqYUtZT�ÔU§i�{��v���lÏ] ¶ d+w�WO]kj�z}dmhOh â ]XtXT+dg\�hOWroUT�V [ l|tX`m\��Ç`m]aT�o�]XWydmh>c0hr`{z QSRUT�`mtZj�\

��T�hrhOT�t�dmoU^4Ò�hOWrVZV�VZ´mT�]Xf RUT�^­RU`{z¸]aRsT�j�T�o�w�WrVadgpqT�^']XRUT)·�`{z¸]a`�[µT�`@wmT�t�]XRUT)T�o�]aWrtZT6f+d+w�WO]kjmu
VXRs`@zJo�Wro�c0WOpqYUtXT�ÔU§O�m�q§�Q
`�VadH]aWrV�lÏj�]aRsT�WO\��sWroUpqT�\�T�o�]}f�tZWO]XT�tXWrd6`qo%]aRUT�dglÏ]Sz�dmhrhµ]aRUT�VXRsT+dmt



n�Z  ��8�8Çø���ö+ö+ûüþE�"
�ù���ûÏ÷>="1�ø���ö+öF��øG�!6�ö+ú�û��H�|ùs÷@û|ÿeþ
ö�õI=�ôJ�¨÷LK�ùM���  �|ÿ	8
ûüþE�

hyd+jqT�t�WOV�tXT�«�YUWOtXT�^²]a`�T°¯E��dmos^®VXWOpqoUWO¾Uf+dmo�]ahij4Wro�]X`�]XRUT�f�d+wEWi]kjq§�QSRsT�oUT�f�T�VZVadmt�j�f�YUtZwgdg]XYUtXTgu
^UYUT"]X`)]aRUT�T¼¯E��dmoUVZWr`qo�lüdmo%dH]�]aRsT�hrT+dg^UWroUp�T�^UpmTmuUf�dmYUVXT�VS]aRUT�l|tZT�T�VZ]atZT+dm\1·�`{z ]X`6�UtZ`E^UYsf�T
VZ]adg]aWOf��UtZT�VZVXYUtZT6wmdgtXWydH]aWr`moUV�§JQSRUT6�stXT�VZVXYUtZT6¾�T�hO^�zJWi]aRUWOo�]aRsT)f+d+w�WO]kjmu>l|`qtJzJRUWrf R�]aRUT6\�dmWOo
Wros·UYUT�oUf�T�WOV6]aRUT��UtZT�VXT�oUf�T�`ml,]aRUT%wq`qt�]aWOf�T�V¢RUT�oUf�T�WO]bzJWOhrh}[eT%tXT�hrdg]aWiwqT�hOj®hO`{z�u³WOVbYUo�dm[UhOT
]a`%[�dmhrdmoUf�T¢]XRUT¢T°¯�]aT�tXo�dghL�stXT�VZVXYUtZT�wgdmtZWydg]XWr`qoUV"dmoU^Ì]aRUWOV�YUhO]XWr\�dg]aT�hOj�hrT�dm^UV�]a`�`qVXf�WrhOhydg]XWr`qo
`mlS]aRsT�VXRsT+dmt)·U`@z�dmos^�dmo®YUosVZ]aT�dm^sj²·�`{z�§'Q
`&`q[s] dgWro�d�R�j��e`m]aRsT�]aWOf+dmh³VZ]XT+dm^sj­·�`{z�dmo
dmhO]XT�tZo�dg]aWiwqT�·U`@zªf�`mos¾�pqYUtXdg]aWO`qob\�WrpqR�]5[eTSd�VXRsT+dmt�hrd{jmT�t5zJRUWOf R¢^U`ET�V�oU`m]�T¼¯E��dmoU^�`{wqT�t�]XRUT
hrT�dm^UWrosp�T�^UpmTmu<]aR�YUV�dmhOhr`{zJWroUp�d�[�dmhrdmoUf�Tb`gl³�stXT�VZVXYUtZT�V)dmoU^4VX`%oU`g]�WroU^UYsf�Wrosp_`qVXf�Wrhrhrdg]aWO`qoUV
Wro�]aRUT,VXRUT�dmt}hrd{jmT�t�§���`{z³T�wqT�tSVXYUf R%d�·�`{z»f�`qo�wmT�o�]aWO`qo_^U`�T�V�os`m]�VXdg]aWOVZlÏjb]XRUT�tZT�«�YUWrtZT�^�WO\¢º
�UWrospqT�\�T�o�]�dmoUpqhOT [ c0WrpqYstXT�ÔU§O�+��\SzJRsWrf R'\�T+dmosV�]aRUdg]�]XRUT�·U`@zà`mo&]aRUT)dglÏ],z}dmhOhÇzJWOhrh<oUT�T�^
]a`6[eT"YUosVZ]aT�dm^sjm§³QSRUWOV}Wros^UWrf�dg]aT�V³]aRUdg]SWO]³WrV³wqT�t�j�YUoshrWr´gT�hij�]XR�dg]SV�]aT�dm^sj�·U`@zÕWOVSdmf RUWOT�wgdm[UhOT
l|`qt}]aRsT�f�hrT�dmo%`q�µT�o�f�d+wEWi]kj�·�`{zC�stX`q[UhOT�\�§

c
WrpqYUtZT"ÔU§i�q�Rv#c0hO`{z¸Ä�wqT�t�d ¶ hOT+dmo ¶ d+w�WO]kj

c0WrpqYstXT�ÔU§i�@�0v#c0hO`{zCÄ�wmT�t�d â hr`q�eT�^%QÇtadmWOhrWrospbn�^UpqT ¶ d+wEWi]kj

��T�hrhrT�t#dmoU^�Ò�hrWOVXV5]XRUT�o�f�`qosVXWr^sT�tXT�^�d�VXhO`q�µT�^¢f+d+w�WO]kjquEdm�U�shOj�WroUp�]XRUTJVadm\�TJhrWrosT}`ml�tZT+dmVZ`qoUWOoUp
]a`�]XR�dg]�YsVXT�^­dm[e`{wqTg§6Ä"oUf�Tbdmp�dmWOo&]aRsT)l|YUoU^�dg\�T�o�]admh5dgVXVXYs\��s]XWr`qo4WOV�]XR�dg]�d�V�]aT�dm^sj&·U`@z
VX`qhOYs]aWO`qo­WrV�dmf RUWrT°wgdm[UhrTg§&c
WrpqYUtZT�Ôs§O�@�%VXRU`{zJV)]XRUT��stX`q�e`qVXT�^®·�`{zä��dg]Z]aT�tZo®`{wqT�tbd�f�d{w�Wi]kj
zJWO]XR7d4VXhO`q�eT�^ÉtXT+dgt¢z�dmhOhÐ§ÈÑ¿]�WrV¢VXT�T�oª]XR�dg]¢l|`qt¢dmoªdm�U�stX`q�UtZWydg]XT%^UT�pqtZT�T%`ml�VXhr`m�UWroUp4]XRUT
VZ]admpqo�dg]XWr`qo�hrWOoUT�WO\��sWroUpqT�V³`mo�]aRUT�dglÏ]}f�d+wEWi]kj�dH]Sdmo�`m[UhrWO«�YsT�dmospqhrTg§�c�`qtL]XRUWrVL]a`6`�f�f�YUt�]XRUT
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·�`{z»^U`�T�VLoU`m]³oUT�T�^�]a`�T°¯E��dmos^�Wro�]a`�]aRsT�f+d+w�WO]kj¢]X`�]XRUT�T¼¯E]XT�o�]}Wi]L^U`ET�V³l|`qtLd�f�`qo�wqT�o�]aWr`mo�dmh
f+d+w�WO]kjm§�Ñko�lüdmf°]�l|`qt³dmo_dm�s�UtX`q�stXWydH]aT,^UT�pqtZT�T�`ml�VXhO`q�UWrosp�]XRUT�VZRUT+dmt³hyd+jqT�t�f�dmo�[eT�T�ÎµT�f°]aWiwqT�hij
VZ]XtadmWOpqR�]�dmV�Wi]�]Xtad+wqT�tXVXT�V�]aRUT6f�d+wEWi]kj'`q�eT�osWroUpU§�QSRsWrV"tZT�«�YUWrtZT�V�oU`_[Udmhydmosf�Wrosp�`ml�]aRsTb�UtXT�V�º
VXYstXT�V³dg]5]XRUTJhrT�dm^UWrosp�T�^UpqTgu�zJRUWrf R�WrV5tZT�«�YUWOtXT�^¢l|`qt5]XRUTJf�hrT�dmo¢f+d+w�WO]kj¢dgoU^¢WrobT�ÎµT�f°]�WOoU^UYUf�T�^
]aRsT�YUosVZ]aT�dm^sjÉo�dg]XYUtXT�`ml"]XRUT%·�`{z�§¬QSRUT�VZ`qhrYE]aWr`moÉ]XRUT�tZT�l|`qtZT�WOoU^UWrf�dg]aT�Vb]aRUT��µ`mVXVXWO[UWrhOWO]kj
`ml³dmf RUWOT�w�Wrosp�V�]aT�dm^sj'·�`{z�§�Ä�l³f�`qYUtZVXT¢^UYUTb]X`�]aRUT�dmVZVXYU\��s]aWO`qoUV�\�dm^UT)l|`mt"]aRUTb·�`{z�Wr\bº
�UWOoUpqT�\�T�o�]S�Udg]X]XT�tXo%]aRsT�tXT+dgh>·�`{zC��dH]X]aT�tXo_zJWrhOhµos`m]J[µT�dgVSVXWr\��UhOTm§ ¶ `qosVXWr^sT�tadH]aWr`mo_`ml
]XRUT
l|T�T�^U[�dmf ´�\�T�f R�dmoUWOVX\�V}zJWO]aR�]XRUT�VX\�dmhOh>^UWOVZ]aYstX[�dmosf�T�VS]XR�dg]ST¼¯sWOVZ]JWOo�]aRUT�VZRUT+dmtJhrd{jmT�t}]XT�oU^
]a`�VXYspqpqT�V�])]XR�dg])d�f�`m\��UhOT�]XT�hOj&VZ]XT+dm^sjÌ·�`{zãl|`qt�d�VXhydgo�]XT�^²tXT+dgt�z�dmhrh�WOV�os`m]6dgf RUWrT°wmdg[UhrTg§
QSRUT�tXT�l|`mtXTS]aRUTST°Î>T�f�]L`mle]aRUTSVZhr`q�eT�^¢tZT+dmt5z�dmhrhEWrV5]X`��UtX`�^UYUf�T�d"V�]aT�dm^sjb·�`{zªVZ]atZYUf�]XYUtXTS]XR�dg]
WrV��stXT�f�hrYU^sT�^­[�jÌ^sT�] dgWrhrV�`ml³]XRUT¢tXT�dmh0·�`{z�V�]atZYUf�]XYUtXTg§�QSRUT¢`{wqT�tadmhOh�T�ÎµT�f°]�WOV�d_tXT�^sYUf�]XWr`qo
Wro�]aRUT6�stXT�VZVXYUtZT¢`qVXf�Wrhrhrdg]aWO`qoUVS]aRstX`qYUpmRÌd�^�dm\��µT�oUWroUp�`ml#]aRUT)hrT�wmT�h5`gl#YUoUVZ]XT+dm^sWroUT�VXV�§�QSRUT
z³`qtX´�`ml�]aRsT}�UtXT�VXT�o�]#]XRUT�VZWrV5WOo�]XT�oU^sV0]a`�¾UtXVZ]XhOj�VXRU`{zÈ]aRsT}R�jE�e`m]XRUT�]XWrf+dghsVX`mhrYs]XWr`qoUV
�UtX`m�µ`qVZT�^
[�j_�,T�hrhOT�t�dmoU^%Ò�hOWrVXV}dmtXT"�e`qVZVXWr[shrTm§5c½tZ`q\ä]aRUWOV}WO]³zJWrhrh½[eT�^UT�\�`qoUV�]atXdg]aT�^�]aR�dg]�]aRUT�hOT�wqT�h�`ml
YUoUV�]aT�dm^sj%dmf°]aWiwEWi]kj�l|`mt}d6VXhO`q�eT�^%f+d+w�WO]kj�WrV�os`m]aWOf�T+dg[UhOj�hrT�VXVXT�oUT�^>§³Ñ¿]}zJWOhrhe[µT�WOo�]aT�tZT�V�]aWrosp)]a`
VXT�T�RU`{z ]XRUT�VX`qhOYs]aWO`qoUV�f�`q\���dmtXT"zJWi]aR�]XRU`qVXT��UtZ`q�e`qVXT�^�[�j%�,T�hOhrT�t}dmoU^�Ò�hrWOVXV�uUdmo%T°¯ET�tXf�WOVXT
oU`m]#YsoU^UT�t�] dm´gT�o�WOo�dmo�jb�UtXT°w�Wr`qYUV#V�]aYU^UWOT�VLWro6]XRUT�hOWO]XT�tadH]aYUtZT�l|`qt�VXYs�U�UtXT�VXVZWr`qo�wEWrd�tXT+dgt5z}dmhOh
VXhO`q�UWOoUpU§

��T�hrhOT�t,dmoU^4Ò³hrWrVZV�^sT�wqT�hr`q�eT�^�]aRUT�Wrt,\�`�^UT�hOV,dmVXVZYU\�WOoUp�V�]aT�dm^sj�·�`{zà[UYs]�]XRUT)�stXT�VZT�o�]�VZWr\bº
YUhrdg]aWO`qoUV [ dmos^&T°¯E�eT�tZWr\�T�o�]aV�dmp�dmWOoUVZ]JzJRUWOf R�]aRsT)tXT�VXYUhi]aV,R�d+wqT6[eT�T�o&wgdmhrWO^�dg]XT�^�\�VZRU`{z ]XRUT
·�`{z�]a`²[µT�RUWOpqRUhOj®YUoUVZ]XT+dm^Ejq§;(�T°wqT�hrV�`gl"YU�7]X`7�{£R'Ì^�Òäz�T�tXT'tZT�f�`qtX^UT�^7l|`qt¢]aRUT�£qÂ�� Ô �
VXhO`q�eT�^�z�dmhOhÐ§5QSRUT�tXT°l|`qtXT,l|`qt�f�`q\��UdmtXWOVX`qoUV#zJWO]XR�]XRUT�\�`E^sT�hrVL`ml��,T�hOhrT�t³dmoU^�Ò�hrWOVXV [ c0WOpqYUtXT�V
ÔU§i�q�bdmos^­Ôs§O�@�x\J]aRsT6]aWr\�T�d{wmT�tXdmpqT�^­VX`mhrYs]XWr`qoUV,zJWrhOh
[eT6f�`moUVXWO^UT�tZT�^�§�QSRUT�VZT¢VX`qhOYs]aWO`qoUV"dgtXT
d+wqT�tadmpqT�^È`@wmT�t%�{�'`qVZf�WOhrhydH]aWr`mo²f°jEf�hrT�V�§�QSRsT_VZ]atZT+dm\�hrWOoUT�V)dg]6]XRUT%dglÏ]6z�dmhrh�dmtXT�VXRU`{zJoÉWro
c0WOpqYUtXT�ÔU§O�+Â)l|`qt�]aRsT�f�hrT�dmo_f+d+w�WO]kj_f�`qos¾�pmYUtadg]XWr`qo>§5�}]J]aRUT�dglÏ]}f+d+w�WO]kj�z�dmhrhe]aRUT�V�]atXT�dm\�hrWrosT
��dg]Z]aT�tXo�WrV�tXT�\�dgtX´Hdm[Uhij)VZWr\�Wrhydgt
]a`�]XR�dg]#�UtZ`q�µ`mVXT�^�[�j���T�hrhrT�t5YUVZWroUp��e`m]aT�o�]XWydmhE·�`{z�]aRUT�`qtZjm§
QSRUT�·U`@zäWOV�VZT�T�o®]a`'WO\��UWOoUpqT¢dg]6dmo�`m[UhrWO«�YsT�dmospqhrT�dmoU^�]XRUT�tXdm^UWOWL`glSf�YUt�wgdg]aYUtZT�`mlS]XRUT
VZ]XtXT�dm\�hOWroUT�V�`qo¢]aRUTJl|tXT�T°ºkV�]atZT+dm\ãVZWr^UT�dmtXTJpqtZT+dg]XT�t#]aR�dgo�]XRU`qVXT,[eT�hr`{zª]aRUT,VZ]admpqo�dg]XWr`qo¢hOWroUTg§
Ñ¿],WrVJVXT�T�o�]aR�dg]J]XRUT�]XWr\�T�d+wqT�tXdmpqT�^�·�`{z¸\�dg]af RsT�VJwqT�t�j_z�T�hrh<zJWO]XR_]aRUT�R�jE�e`m]XRUT�]XWrf+dgh�·�`{z
�UtZ`q�µ`mVXT�^�[�j���T�hrhOT�t�dmoU^�Ò³hrWrVZV�§%Ñko�c0WOpqYUtZT�ÔU§i�@Ã [ d�\�WO]�WrV�VXT�T�o®]aRUdg]�]XRUT�·U`@z1T¼¯s�UdmoU^UV
Wro�]X`)]aRUT�f+d+w�WO]kj�dg]�]XRUT"hrT�dm^UWOoUp)T�^UpqTmuUdmV��UtZ`q�e`qVXT�^_[�j���T�hrhrT�t�dgoU^%Ò�hrWOVXV�§5Q
`)[�dmhydgoUf�T�]XRUT
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c0WrpmYUtXT�ÔU§i�{Â�v â RUT+dgt,hrd+jqT�t,dg]JtZT+dmtJ`ml
f�hOT+dmo%f�d{w�Wi]kj

c0WOpqYUtZT�ÔU§O��ÔPv â RUT�dmtJhyd+jqT�t�dH]JtXT+dgtS`ml5£mÂ��ÁÔ � VZhr`q�eT�f+d+w�WO]kj
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�UtZT�VXVZYUtXTbwgdmtZWydg]XWr`qoUVJ]aRsT6·�`{zÆ\6YsVZ]�[eT6YUoUV�]aT+dg^sj4Wro&o�dg]aYstXTmu�zJRsWrf RÌWrV"WOoU^UT�T�^']aRsTbf+dmVZTm§
QSRUT,f�`q\��UYs]adg]aWO`qo�dmhEf�hOT+dmo�f+dmVZT�dgpqtXT�T�V#wqT�t�jbz�T�hrh�zJWO]XRb]aRUT���T�hrhrT�t#dmoU^�Ò�hrWOVXV�\�`E^sT�hÐu�VZ`�Wi]
WrV#RU`m�µT�^�d�VXWr\�Wrhrdmt5f�`q\��UdmtXWOVX`qobl|`qt�]aRsT�VZhr`q�eT�^�f+dmVZT,zJWOhrh��UtZ`@w�WO^UT�WOosl|`qtZ\�dg]XWr`qo)tXT�pqdmtX^UWOoUp
RU`{zCVZYU�U�UtZT�VZVXWr`mo&`mlÇ]aRUT��UtZT�VZVXYUtZT)`qVZf�WrhOhydg]XWr`qosV³`�f�f�YUtXV�§

QSRUT�VZ]atZT+dm\�hrWOoUT�V�`{wqT�t)]aRsT�£qÂ�� Ô���VXhr`m�µT�^�f+dgVXT�dgtXT�VZRU`{zJo®Wro�c0WrpmYUtXT¢ÔU§i�+ÔU§�Ä"oUf�T_dmp�dmWOo
]aRsT�j4dgpqtXT�T)z�T�hrhÇzJWO]aR�]aRU`qVZT6�UtZ`q�µ`mVXT�^Ì[�j&��T�hOhrT�t"dmoU^ÌÒ³hrWrVZV�§"QSRsWrV"R�dgV"oU`m]�[eT�T�oÌ�UtXT°wEWßº
`qYUVZhOj²VXRU`{zJoÈWro�dmo�j®`mlS]XRUT�hOWO]aT�tadg]XYUtXTg§&QSRUT_V�] dmpmo�dg]aWO`qo®hOWroUT�Wr\��UWrospqT�V�dg]bdgo�`q[UhrWO«�YUT
dmoUpmhrT6dgoU^4WO]�f�dmo4[eT6VXT�T�oÌ]aR�dg]�]aRUT6tXdm^UWOW
`mlLf�YUtZwgdg]XYUtXTb`ml#]XRUT6VZ]XtXT�dm\�hOWroUT�V�`qo']XRUTbf+d+w�º
WO]kjÌVZWr^UT�dmtZT�tZT�hydH]aWOwmT�hij4hydmtZpqT�t"]XR�dmo­]aRUT�f�`qtZtXT�VZ�µ`moU^UWrosp&`qoUT�V�l|`qt�]XRUT�f�hrT+dgo²f�dmVXTg§�QSRsWrV
\�T+dmoUV�]XR�dg]�]aRUT�f�T�o�]XtXWil|YUp�dmh��UtZT�VZVXYUtZT�l|`qtXf�T�V�zJWrhOh5[µT�hrT�VXV�uÇ]XR�YsV)tXT�^UYUf�WroUp%]aRUT�VZ]XtXT�oUpm]aR
`ml#]aRsTb�UtXT�VXVXYstXT¢z}d+wqTbzJRUWOf R­l|`mtX\�V�dg]"]XRUT¢dglÏ]"z�dmhrh5dmoU^ÌWrV�l|YsoU^�dm\�T�o�] dgh0]a`_VZYUVZ]admWroUWOoUp
]aRsTJl|T�T�^U[Udmf ´¢\�T�f R�dmoUWOVX\�§5��`{z³T�wmT�t³]XRUWrV�u�Wrob]aRsT�dmYE]aRU`qtZV#`q�UWrosWr`qo�umWrV�oU`m]#]XRUTJVXWrpmoUWO¾�f�dmo�]
lüdmf°]a`qt�Wro4]XRUT�VZYU�U�UtZT�VZVXWr`mo�`ml³]aRUT��UtXT�VXVZYUtXT�`qVXf�Wrhrhrdg]aWO`qoUV,l|`qt�d�VZhr`q�eT�^²dglÏ]�z}dghrhÐ§�ñ,dg]aRsT�t
]aRsWrVJ\�d+j%[eT)dH]X]atZWr[UYE] dm[UhOT"]a`�]aRUT�o�dg]XYUtadmh<^sT�VXWOtXT�`ml0]XRUT�·U`@z¸]X`�]XT�oU^�]a`{z}dgtX^UV�d�V�]aT+dg^sj
VZ]adg]aTg§%(<`�`q´�WroUp�dg]�c0WrpmYUtXT�ÔU§i�@Ã [ [�\°u½]aRUT�VZ]XtXT+dg\�hOWroUT�VJl|`mt,]XRUT6£qÂ0�ÁÔ � VXhr`m�µT�^&f+d+w�WO]kj�VZRU`{z
]aRsT�VXRsT+dmt³hyd+jqT�t�VZ]XWrhOh�T°¯E��dmoU^sV}Wro�]a`�]aRsT�f+d+w�WO]kj�dg]³]aRUT,hrT�dm^UWOoUp�T�^UpqT�[UYs]�]X`6d�\6YUf R�hOT�VXVZT�t
T°¯�]XT�o�])]XR�dmo²l|`mt�]XRUT�f�hrT�dmo�f�dmVXT�Wro²c0WrpqYstXT¢ÔU§i�@Ã [ d�\°§���V)^sWrVXf�YUVXVZT�^��UtZT�w�Wr`mYUVXhijÌWO]�^U`�T�V
oU`m]}oUT�T�^�]X`bVXWrosf�T"]aRsT�·�`{zÀWO\��sWroUpqT�\�T�o�]SdmoUpmhrT"dH]S]aRUT�dHlÏ]}z}dghrh>WOV}\�`qtXT"T�dmVXWOhOj�Vadg]XWrV�¾�T�^
^UYUT�]a`�]aRUT�VXhr`m�UWroUps§_QSRUT�VXRsT+dmt�hyd+jqT�t�\�`{wqT�V)f�hr`mVXT�t�]a`�zJR�dg]�WrV�T�VXVZT�o�]aWrdmhrhij²d�VZ]XtadmWOpqR�]
VXRsT+dmt,hyd+jqT�t,dmoU^�]XRUT�tZT�l|`qtZT�V�]aT�dm^sj_·�`{z�§}QSRUWOVJWrVSzJR�dg]���T�hrhrT�tJdmoU^�Ò�hrWOVXVJ�UtZ`q�µ`mVXT�^>§�QSRUT
dmf�`qYUVZ]XWrf�T�o�w�WOtX`qoU\�T�o�],Wro�]XRUT�f+d+w�WO]kj_WOVStXT�^UYUf�T�^'dmV}]XRUT�·�`{zC\�`{wqT�V,d+z�d{j_l|tZ`q\�dbV�]atXYsf°º
]aYstXT6]kj��UWrf�dmh0`gl³RsWrpqRUhij�YUoUVZ]XT+dm^Ej'·�`{z�§4$,`qoUT°]aRUT�hrT�VZV�l|T+dg]XYUtXT�V�WroURUT�tXT�o�]�]X`�f�hOT+dmo4f�d+wEWi]kj
·�`{z��stXT�f�hrYU^sT�d4V�]aT+dg^sj®·�`{z�§�QSRUT%VXRsT+dmt¢hyd+jmT�tbVZ]XWrhOh�T°¯E��dgoU^UV [ c0WOpqYUtXT�ÔU§O�{Ã [ [�\l\)WOo�]a`
]aRsT6f+d+w�WO]kj&dg]�]XRUT6hOT+dm^UWOoUp�T�^UpqT6dmoU^ÌdmV�VXYUf R4]aRsT6VZ]adg]aWOf)�UtZT�VXVZYUtXT6wgdmtZWydg]XWr`qosV�WOoU^UYUf�T6dmo
YUoUV�]aT�dm^sj�\�`g]aWr`mo�§0�,`{z�T°wqT�t³]aRUT,T°¯�]aT�o�]S`ml>]XRUT,`qVXf�Wrhrhrdg]aWO`qoUV5osT�T�^�oU`m]³[µT�dmVLpqtXT�dg]L^UYUTJ]a`
]aRsTbWr\��UWroUpmT�\�T�o�]"dgoUpqhrT6dg]"]aRsT¢dglÏ]"z�dmhrh
[µT�WroUp_VXdg]aWOVZ¾�T�^�§)ÑkoÌVXYs\�\�dmtZj�]aRsT6·�`{zÆV�]atXYsf°º
]aYstXT�WrV"]aT�oU^UWOoUp�]X`{z}dmtZ^UV6d%VZ]XT+dm^Ej4·�`{zã[UYs]�WO]�ÛÁV�YUoUV�]aT�dm^sjÌo�dg]XYUtXT�^U`q\�WroUdg]aT�V�dmoU^²]XRUT
`{wqT�tadmhOhÇT°Î>T�f�]�WrV�dgß�ã{â{âîä�ã��*æ	ò�ö�ß�ãîÞàß�ãlòxæ�Þlòxô�é�ìHø û á���§,QSRsT)tXT�\�dgWroU^UT�tJ`ml5]aRsT�VZT�f�]XWr`qo�zJWrhOh
dmWO\�]a`�RUWOpqRUhOWrpqR�]J]aRUT�·�`{z�[eT�WOoUpVß�ã{â{â®ó�æ�âàìíãlò�äxø�tXdg]aRUT�t�]XR�dmoÌdg]Z]aT�\��s]�]a`�VZRU`{zÆ^sWrVZ]XWroUf°]
^UWiÎ>T�tXT�osf�T�V,`�f�f�YstXtXWOoUpb[eT�]kz³T�T�o�]aRUT�]kz³`�f�dmVXT�V�§
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[ dR\ ¶ hrT+dgo ¶ d+w�WO]kj

[ [�\S£qÂ0�ÁÔ�� â hO`q�eT ¶ d{w�Wi]kj
c
WrpqYUtZT�ÔU§i�@Ã0v â RUT�dmtJhyd+jqT�tJdg]Jl|tX`qo�]J`ml ¶ d+w�WO]kj

â RU`{zJoÉWroÉc0WrpmYUtXT�Ôs§O�{£ÌdmtZT�]aRUT%WOoUVZ]admo�] dmoUT�`qYUVbwq`mtZ]aWOf�Wi]kj®\�dmpqoUWi]aYU^UT�f�`qo�]a`mYUtXVbl|`qt6]XRUT
f�hOT+dmo4f�d{w�Wi]kj'dmos^']aRUTbVZhr`q�eT)`ml³£qÂ0�ÁÔ � u�f�`qtZtXT�VX�e`qoU^UWOoUp�]a`�]XRUTboU`qo�ºk^UWO\�T�oUVXWO`qo�dmh<]aWO\�T�Wro�º
]aT�tZwgdmhe�E�q§Á£���]X`6�q��§+'q��u�dmV#Wro�c0WOpqYUtXTSÔs§á¥b§5QSRUTJWOoURUT�tZT�o�]LYUoUV�]aT+dg^UWroUT�VXV³Wrob]aRUTJVZRUT+dmt#hrd{jmT�t�u
zJRUWrf RÈVZYUVZ]admWroUV�]aRUT_�eT�tZWr`�^UWrf�VXRUT�^U^UWOoUpÌ`mlJwq`qt�]aWrf�WO]kjmu�WrV6dg�U��dmtZT�o�]¢Wro�[e`m]aR�f+dmVZT�V�§²QSRUT
VXRUT�^U^UWOoUpb`ml<]aRsT�wq`qt�]aWOf�WO]kj¢l|`qt#]aRsT"f�hOT+dmo�f�dmVXT�f�`q\���dmtXT�V³z³T�hOhµ]a`�]aR�dg]�VXRU`{zJo%tXT�f�T�o�]XhOj�[�j
â WrosR�d�dmos^&��tZYUo�d@ÓXdH]aT�VXdmoÈ¡�'R'H¦�l|`qt�(�n â VXWr\)YUhydg]XWr`qosVS`qo'd¢¾�oUT)pmtXWr^>§}��V�WrV,^UWrVZf�YUVZVXT�^4WOo
T+dmtZhrWOT�t�f RUdm�s]aT�tXVJ]aRUT�WO\��sWroUpqT�\�T�o�]}`ml�wq`mtZ]aWOf�T�V,`mo%]XRUT�dglÏ]Sf�d+wEWi]kj�z�dmhrh�VZYUVZ]admWro_]XRUT"l|T�T�^Eº
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[�dmf ´Ì\�T�f R�dgoUWrVZ\�§_QSRUT�YU�UV�]atXT�dm\9�UtX`m��dmp�dg]XWr`qoÌ`ml}^UWrV�]aYUtZ[�dmoUf�T�V)�eT�tZWr`�^UWrf�dmhrhij&hOWOlÏ]XV�]XRUT
VXRsT+dmt"hrd+jqT�t"dg]�]XRUT6hrT�dm^UWOoUp�T�^UpqTmu<hO`Ef ´�WOoUp�WOo&]aRUT)VXRUT�^U^UWrosp_`ml�l|YUtZ]XRUT�t�wq`qt�]aWrf�WO]kjm§�Ë»RUT�o
dmoUWO\�dH]aWr`moUV�`gl,]XRUT�]kz³`Ìf+dmVZT�V�dmtXT�f�`q\���dmtZT�^�u#tXT��UtXT�VXT�o�]XT�^ª�UWrf°]a`qtZWydmhOhOj4WOo�c0WrpmYUtXT�Ôs§O�{£Eu
^UWiÎ>T�tXT�osf�T�V�dgtXT¢dm�U�UdmtXT�o�]�WOo']aRUT)hrT�wmT�h�`mlLYUosVZ]aT�dm^UWOoUT�VZV�§6c�`qt�]aRUT¢£qÂ0�ÁÔ � VZhr`q�eT)]XRUTb`qVXf�Wrhßº
hydH]aWr`mo­`gl}]aRUT�VXRsT+dmt�hyd+jqT�t�WOV�VZWrpqoUWi¾�f+dgo�]XhOj4^Udm\��eT�osT�^®dgV)f�`m\���dgtXT�^­]a`�]aRUT�f�hOT+dmo²f+dmVZTm§
QSRUWOV�WroU^UWOf+dg]XT�V0]XRUT}]aT�oU^UT�oUf�jb]X`@z�dmtZ^UVLd�V�]atXdmWrpqR�]�VZRUT+dgt�hyd+jqT�t#dmoU^b]aRUT�tXT°l|`qtXTSV�]aT+dg^sj6·�`{z�§
QSRUT"RsT�WrpmR�]XV}`ml<]XRUT"�eT+dm´�VJdmoU^�]XtX`qYspqRUVSdmtZT�VZ\�dmhOhrT�tLl|`qtL]aRUT"£qÂ�� Ô � f+dgVXTm§Lc0WOpqYUtZT�ÔU§i�{£ [ d�\
VXRs`@zJVL]aRUT,£qÂ0�ÁÔ � f+d+w�WO]kj�dH]�]aRUT,Vadm\�TJWroUV�] dmo�]LWrob]XWr\�TJdmV�]aRUT,f�hOT+dmo�f+dmVZTm§5QSRsWrVLtXT��stXT�VZT�o�]aV
]aRsT)\�dmVXV�dm^U^UWi]aWr`mo�V�] dmpqT�`ml�]aRsT)f�j�f�hrTmu>dmV�f�dmo4[eT)VXT�T�o4[�j�]aRUT��UtXT�VXVXYstXT6]atXdmf�T�zJRUWrf R4WOV
dg]³d��eT+dg´¢dg]*wCAx(!BÀ�E§áÍ�Ã�§5QSRUT�]Xtadmf�T�VZRU`{zJV³]XR�dg]L]aRUT,\�dgpqoUWO]XYU^UTS`ml>]aRUT,`qVXf�WrhOhydg]XWr`qoUV
l|`qt
]aRsT�£mÂ��ÁÔR�#f�dmVXT,WrV�VZ`q\�T��{��¤�hrT�VXV�]aR�dgo¢]XR�dg]#l|`qt5]XRUTJf�hrT�dmo¢f+dmVZT,dmoU^¢]aRUTJhrT�VXV#�UtZ`qoU`qYUosf�T�^
VXRsT+dmt�hyd+jqT�t�f+dgo&[eT)VXT�T�o4WOo&c0WOpqYUtZT�Ôs§O�{£ [ d�\¼§�$�`m]XWrf�T�RU`{z¸]aRsT�]atZ`qYUpqR&dm�U�UtZ`�dmf RUWOoUp�]XRUT
dglÏ]�z�dmhrh5l|`qt�]XRUT�f�hrT�dmo²f�dmVXT�WrV�f�`moUVXWO^UT�tXdm[UhOj'hr`{z�T�t [ dmhr\�`qV�]�Wro4]aRUT�f+d+w�WO]kj�\�zJRUT�o²f�`q\bº
��dmtZT�^&]X`�]aRsT6£qÂ�� Ô � f�d+wEWi]kjq§�QSRUT)�eT+dm´�`ml5]XRUT6VZRUT+dmt�hyd+jqT�t�WOV"dmhOVX`�\�`qtZT)�UtZ`qoU`qYsoUf�T�^'l|`qt
]aRsT�f�hrT+dgo²f�d{w�Wi]kjq§�Ñ¿]�WrV�VZT�T�o²]aR�dg]�]XRUT�RsWrpqRUT�t��µT�dm´ÌdmoU^²hr`{z�T�t�]atX`mYUpqR�hOT+dm^4]X`'d%\�`qtZT
^UT°¾�o�dm[UhOT_VXR�dg�µT�l|`qt�]aRUT_f�hrT+dgo�f+dmVZTm§®Ñ¿]bRUdmV¢d'f�hOT+dmtZhOj²^UWrV�]aWrospqYUWrVZR�dm[UhOT�Þ{áGñ)ñLò4VXR�dg�µT
zJRUWOf R�Wro¢]aYstXo�`�f�f�YU�UWOT�V³d�hydgtXpqT�t#dmtXT�ds§5QSRUT�£qÂ�� Ô��³f�d{w�Wi]kj¢WrV#oU`m]�dmVL�UtX`qos`qYUoUf�T�^�VZRU`{zJWroUp
]aRUdg]�]aRUT¢VX`mhrYs]XWr`qoÌWrV�]XT�oU^UWOoUp%\�`mtXTb]a`{z�dmtX^UV�]aRUdg]�zJRUWrf R²WrV�tXT��UtXT�VXT�o�]adg]aWiwqT�`ml�]XRUTb·�`{z
VZ]XtXYUf°]aYUtZTJ�UtX`q�e`qVZT�^�[�j��,T�hOhrT�t5dmoU^�Ò�hrWOVXV�§5c�`qt5]aRsTJ£qÂ�� Ô � VXhr`m�µT}]XRUT,dmtXT�d�`gl>RUWOpqRbwq`qt�]aWOf�WO]kj
WrV�VX\�dmhOhrT�t�dmos^®^U`�T�V)os`m]6�UtZ`m]atZYU^UT�Wro�]a`�]aRUT�f+d+w�WO]kj²dmV)\)YUf R�§&QSRsWrV�zJWOhrh�`q[�w�Wr`mYUVXhij²[eT
VXWOpqoUWi¾�f+dmo�]�zJRUT�o®WO]�dm�U�stX`�dmf RsT�V�]XRUT�dHlÏ]�z�dmhOhÐ§�QSRUT�hr`{z³T�t�wq`qt�]aWrf�WO]kj4hOT�wmT�hrV [ tZT�hrdg]aWiwqTb]a`
]aRsT,f�hrT�dmo¢f+dmVZT�\�Wr\��UWroUpmWroUp�`qo�]XRUT,dglÏ]�z�dmhrhszJWOhrhUhOT�VZVXT�o¢]aRsTJl|T�T�^U[Udmf ´¢\�T�f R�dmoUWOVX\�V#dmoU^�Wro
]aYstXob]aRUTS`{wmT�tadghrhU�UtZ`Ef�T�VZV�§L©�`{w�WroUp�]XRUtX`qYspqR�c0WrpqYstXT�V0ÔU§O�+£ [ [�\¼u [ f�\5dgoU^ [ ^�\0Wi]�WrV5VZT�T�o�]XR�dg]
]aRsT�VZRUT�^U^sWroUp6`gl�]aRUT,RUWOpqRUT�tL\�dmpqoUWi]aYU^UT}wm`qtZ]XWrf�WO]kj¢WrVL\�`qtXTÖãàßëòGâàì�é�ÞSl|`qt#]aRUT�£qÂ�� Ô � f�dmVXTg§#��V
WO]Sdm�U�UtZ`�dmf RUT�V,]XRUT�dglÏ]Sz}dghrh�]aRsT�RsWrpqR_\�dmpqoUWi]aYU^sT"wq`qt�]aWrf�WO]kj�VZ]atZT�]Xf RUT�V�`qYs]Sl|YUt�]aRUT�t,[eT�l|`mtXT
¾�o�dghrhOj%^sT�] dgf RUWroUp�dmoU^4Wr\��UWOoUpqWrospb`qo']aRUT)dglÏ]�z�dmhOhÐ§,QSRUWrV�`q[UVXT�tZwgdg]XWr`qo&]XT�oU^sV�]a`�VZYUpqpqT�VZ]
]aRsT�£qÂ�� Ô � f�d{w�Wi]kj�WOV�f�hO`qVXT�t³]X`bdmf RUWOT�w�WroUp)VZ]aT�dm^sj�·�`{z�§#c½`mt�VXYsf R%·U`@z»]XRUT"VXRsT+dmt}hrd+jqT�tLzJWrhOh
oU`m]5`qVXf�Wrhrhrdg]aT³dmV�\6Ysf R¢dmoU^b]aRUT³wq`qt�]aWrf�WO]kj�zJWrhOh�·�Ysf�]aYUdg]aTShOT�VXV�§5QSRUT4ãàßëòGâàì�é�Þ}T°Î>T�f�]#WOoU^UWrf�dg]aT�V
]aRUdg]�]aRUT6·U`@zÆWrV�\�`{wEWOoUp�]a`{z�dmtX^sV�d_V�]aT+dg^sj4VZ]adg]aT¢VZf�T�oUdmtXWO`U§bñJT�f+dghrh0]XR�dg]�Wro']XRUT¢\�`�^UT�h
`ml³��T�hrhOT�t"dgoU^ÌÒ�hrWOVXV,]aRUT6wm`qtZ]XWrf�Wi]kj�z�dmV�dmVZVXYU\�T�^4]X`_[µT6f�`qoUV�] dmo�]�dg]"]XRUT6hO`Ef�dmh
tZT�pqWO`qo4`ml
]aRsT�V�] dmpmo�dg]aWO`qoÌhrWOoUTm§¢�äVXWO\�WOhydmt�T�ÎµT�f�]�WrV�VZT�T�o²RUT�tZT�l|`mt"]aRUT�£qÂ�� Ô � f+dmVZTm§�c�`qt"]XRUT¢f�hOT+dmo
f+dgVXT)]XRUT)RUWOpqR�wm`qtZ]XWrf�WO]kj%[UtZT+dm´�V"`mÎ�dmV�WO]�dm�U�UtZ`�dmf RUT�V�]aRUT)dglÏ],z}dmhOhÐ§JQSRUWOV�VXRsT�^4wq`qt�]aWOf�WO]kj
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dmhrVZ`�`�f�f�YU�UWOT�V�d�hydgtXpqT�t�dgtXT+d�dmoU^²WrV�^UT�T��µT�t)WOo­]XRUT�f�d+wEWi]kjÌ]aR�dmo­l|`qt�]aRUT�£qÂ�� Ô���f�dmVXTg§_Ñ¿]
zJWrhOh>]aR�YUV�R�d+wqT6d�\�`mtXT�VXWOpqoUWO¾Uf+dmo�],Wr\���dmf°]J`qo�]XRUT)dHlÏ],z�dmhOh
dgoU^�]XRUT�tZT�l|`qtZT�]XRUT�l|T�T�^U[Udmf ´
\�T�f R�dmoUWOVX\�§ â T�«�YUT�oUf�T [ TF\5Wro�c0WrpqYstXTSÔU§i�{£suqzJRUWOf R�WOV#]XRUTJVZ]admtZ]³`mle]aRUT,f�j�f�hOT�dgp�dmWro>u�VXRU`{zJV
RU`{z ]XRUT�^UWOVZ]aYstX[�dmosf�T�VS]XR�dg]}z³`qYUhO^�RUd{wmT��UtX`q�Udmp�dg]XT�^_YU�UV�]atZT+dm\�RUd{wmT�dgÎ>T�f�]XT�^_]aRUT�hOT+dm^�º
WroUp_T�^UpqT6wm`qtZ]XWrf�Wi]kjq§6QSRsT�£mÂ��ÁÔ � VXhr`m�µTbWOV"VXT�T�o²]X`_VXYU�s�UtXT�VXV�]XRUTVÞ{áGñ)ñLò�VZR�dm�eTmu<zJRUWOf R²WOV
T+dmVZWrhij�^UWOVZ]aWOoUpqYUWOVXR�dg[UhrT�dmV,dbl|T�dg]aYstXT�`mlÇ]aRUT�f�hOT+dmo�f+dgVXTm§
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QSWr\�T�B��E�q§áÃq� QSWr\�T�B��E�q§Á¥��

QSWr\�T�B��q�E§Á��� QSWr\�T�B��q�E§á�q�

QSWr\�T�B��q�E§Á£�� QSWr\�T�B��q�E§Á£��
c0WOpqYUtXT�ÔU§i�{£�v,QSWr\�Tbn5wq`qhOYs]aWO`qo'`ml#]aRsTÖ&#`qtZ]XWrf�Wi]kj ¶ `qo�]a`qYUtZV�Ä�wqT�t�`moUT¢Ä"VXf�Wrhrhrdg]aWO`qo ¶ jEf�hrT
l|`qt ¶ hOT+dmo�dmoU^ â hO`q�µT�^ ¶ d{w�Wi]kj
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�}]J]aRUT�VZ]X`qtXT�f�dmtXtZWydmpqT�WOo�]aT�pmtadg]XWr`qo%dmos^�tZT�hrT�dmVXT�f�`qosl|T�tZT�oUf�Tmu½RU`qV�]aT�^&[�j�]aRsT�ñJ`{j�dmh<��T�tZ`gº
o�dmYs]XWrf�dmh â `�f�WOT�]kj)Wro_�{ÍqÍm�¢¡ ÍqÂ@¦Ðu�c­��Ë»WrhOf�`+¯)�UtXT�VXT�o�]XT�^�d�VZYU\�\�dmt�j)`ml½]XRUT}·�`{z�f R�dgtadmf°]aT�tÊº
WrV�]aWrf�V0]aRUdg]�z�T�tXTSl|`qYUos^¢]X`�`Ef�f�YUt#dg]#VZYU�eT�tXVZ`qoUWOfSVX�eT�T�^sV�dmV�^sT�]aT�tX\�WroUT�^bl|tX`q\�T°¯E�µT�tXWO\�T�o�]XV
f�`qos^UYUf�]XT�^¢dg]Ç]aRsT/$�� â �}(�dmoUpmhrT�j�ñJT�VZT+dmtZf R ¶ T�o�]atZTm§�QSRUWOV0VZT�f�]XWr`qo)�UtXT�VXT�o�]XV�d�^UWOVXf�YsVXVXWO`qo
`mlÇ]aRUT�VXT�tXT�VZYUhO]XVSzJRUWrf R%l|`qtX\±d�V�] dmt�]aWOoUpb�µ`mWro�]Sl|`qt}]aRsT�dgo�dmhOj�VZWrVSWro_]XRUWrVSf R�dg�s]aT�t�§
��tXWr`mt�]a`_]aRsT¢z³`qtZ´'`ml â ] dmhOhrWOoUpqV"dgoU^­Ë»WOhrf�`{¯�¡¤¥q�g¦�Wi]�z}dmV�´�oU`{zJo²]XR�dg]�`q�eT�o­dmos^²f�hr`qVZT�^
f+d+w�WO]kj®·U`@z}ºÐ¾�T�hO^UV�dg]¢VXYs�µT�tXVX`moUWrf%VX�eT�T�^UV�T¼¯EWrVZ]XT�^Èl|`qt¢×LØmÙ çÖ�q��dmoU^É×LØmÙ èÖ�{Âsu#tXT¼º
VX�eT�f°]aWOwmT�hijq§�(<WO]Z]ahOT�z�dmV"´�oU`{zJoÌdm[e`qYs]�]aRUT6WOo�]aT�tZ\�T�^UWydH]aT�·�`{z}º¿¾�T�hr^UV�§�n0¯s�eT�tZWr\�T�o�]aV�z�T�tXT
f�`qos^UYUf�]XT�^4`{wqT�t�d�wgdmtXWOT�]kj�`ml5]XT�V�]�f�`qos^UWO]XWr`qoUV�dmoU^�l|`qt"d�tXdmoUpqT�`ml�f�d{w�Wi]kjD(EAm~ÆtXdg]aWO`qVJ]a`
^UT�]XT�tZ\�WOoUT,zJRsT�tXT�]aRUT�f R�dmoUpqT,l|tX`q\ä`q�eT�o�]a`6f�hr`qVZT�^�·�`{z»`Ef�f�YUtZV�¡ ¥m�H¦¨§�QSRUT�f�d{w�Wi]kj�hOT�oUpm]XR
z}dgV�wgdmtZWrT�^�l|tZ`q\ç�s§áÃ&]a`É�@�'WroUf RsT�V�dmoU^�]aRUT%RUT�WrpqR�]¢l|tX`m\ç�s§áÃ4]X`²�E§ÞÃ'WOoUf RUT�V�uSdmhOhr`{zJWroUp
�7çä×³ØgÙ èãÔ��á¥%dmoU^ª�7çä×³ØgÙ èã�gÔ�l|`mt�RsT�WrpmR�]XV�`mlJ�E§áÃ%dmoU^²�s§ÞÃ_Wrosf RUT�V�tXT�VX�eT�f�]XWOwmT�hOjm§
�Cl|T�z f�`qoE¾�pqYUtXdg]aWO`qoUV}zJWO]XR_\�`�^UWi¾�f+dg]XWr`qosV³]a`6]XRUT"zJWr^E]aR_z�T�tXT�dmhOVX`6]aT�VZ]XT�^�§#Ñ¿]Sz�dmVS]aRUT�VXT
]aT�VZ]aV�]aR�dH]�hOT�^É]a`Ì]aRUT�^UT�¾UoUWO]XWr`qoÉ`ml�]kz³`²l|YstZ]aRsT�t�f+d+w�WO]kjÈ·�`{z}º¿¾�T�hr^UV�§�QÇT�VZ]XV�z³T�tZT&f�`moEº
^UYUf°]aT�^�dg]�©&dgf R�o�YU\6[eT�tZV�`gl³�m§ÞÃEu��E§O�+£�dgoU^��E§á¥m£bzJWi]aR�d¢ñ,T°j�oU`qhr^sV,o�YU\)[µT�tS`ml�� ê²�{� ±�

�µT�tSl|`E`m]�uEzJWi]aR%]aRUT�dm�U�stX`�dmf RsWroUp¢[e`qYUoU^�dgtZj_hrd{jmT�tJ[eT�Wrosp�`gl5db]aYUtZ[UYUhOT�o�],o�dg]aYstXTm§�Ë»WOhrf�`+¯
�UtXT�VXT�o�]XT�^ â f RUhOWrT�tZT�o4�URs`m]a`qpmtadm�URsV�l|`qt�]XRUT�©&dmf R­��§á¥q£�f�dmVXTg§�QSRUT6]kj��UWrf�dmh
·�`{zS¾�T�hr^UV"l|`mt
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c0WOpqYUtXT�Ã�§O�Rv ¶ d+w�WO]kj_c0hr`{zÀc0WrT�hr^�©�`�^UT�hHv ¶ hr`qVZT�^�c0hr`{z

c0WOpqYUtXT�Ã�§Þ�0v ¶ d+w�WO]kj_c0hr`{zÀc0WrT�hr^�©�`�^UT�hHv ¶ hr`qVZT�^�c0hr`{z

f�hO`qVXT�^�uS]atXdmoUVXWi]aWO`qo�dmhßºkf�hO`qVXT�^�u³dmoU^�]atXdmoUVZWO]aWO`qo�dmhßºk`q�eT�oÈ`q�eT�o�·U`@zódmtZT&VZRU`{zJoÕWOo¬c0WOpqYUtXT�V
ÃE§á�Eu�ÃE§ÁÂ_dmoU^²ÃE§ ÔUu�tZT�VZ�µT�f�]aWiwqT�hOjq§)QSRUT¢�UtXT�VXVXYstXT¢^UWrV�]atZWr[UYs]XWr`qosV"dmhO`qoUp�]XRUTbf+d+w�WO]kj'·U`E`qt�l|`qt
`q�eT�o_dgoU^�f�hr`qVZT�^�f�d{w�Wi]kj�·U`@zÕdgtXT�VZRU`{zJo�Wro�¾�pqYUtZT�ÃE§i�q§5QSRsT�j�dmtXT�VXRU`{zJo�l|`qtLf�`m\���dgtXWrVZ`qo
�UYUtZ�µ`mVXT�VJ`qoshOj_dgoU^_zJWrhrhµoU`m]J[eT�tXT¼ºk^UWOVXf�YsVXVXT�^�§LQSRUT��UtXT�VXVXYstXT�^UWrV�]atXWO[UYs]XWr`qoUVLl|`qYUoU^%WOo%]XRUT
Wro�]XT�tX\�T�^sWydg]XT�tXT�pmWr`qo [ [UtZ`�dm^Uhij_^UT°¾�oUT�^4[�j_Ë»WOhrf�`+¯�dgV��q�4çÀ×LØmÙ2ç �{Â�\SdmtZT)dghrVX`�VXRs`@zJo
Wro%¾�pqYstXTbÃ�§O�q§SÑ¿]�WrV,pqT�oUT�tXdmhrhij%dmf�f�T��s]XT�^']XR�dg],]aRUT��UtXT�VXVZYUtXTb^UWOVZ]XtXWr[sYs]aWO`qoUVJdmtZT�`qosT)`ml5]XRUT
[eT�VZ],WOoU^UWrf�dg]a`mtXV}`mlÇ]aRsT�]kj��eT�`ml
·U`@zÀ`Ef�f�YUtZtXWOoUpU§�QSRUT�Wro�]XT�tX\�T�^sWydg]XT"tXT�pqWr`qo_WOVStXT°l|T�tXtZT�^%]a`
dmV�]atadgoUVXWi]aWr`mo�dmh�f+d+w�WO]kj­·�`{z1dmoU^�f+dmo®[eT�VZYU[�f�hrdmVXVZWO¾�T�^�dmV�]atadgoUVXWi]aWr`mo�dmhiº¿`q�eT�o4·�`{z1dmoU^
]atXdmoUVZWO]aWO`qo�dmhßºkf�hr`qVZT�^�f�d{w�Wi]kj_·�`{z�uµ^UT��µT�oU^UWOoUp�`mo�zJRUWOf R�T�oU^&`ml
]aRUT�VX�eT�f°]atZYU\îWO]JWrVJf�hr`qVZT�t
]a`s§ c�`qt�]XtadmosVXWO]XWr`qoUdmhiº¿`q�µT�o_·�`{z¸]aRUT6�stXT�VZVXYUtZTb^UWrV�]atZWr[UYs]XWr`qo�dmhO`qoUp¢]aRUT)·U`E`qt,WrV,VXWO\�WOhydmt
]a`�]aR�dH]³l|`qtL`q�eT�o�·�`{z�§#��`{z�T°wqT�t}]aRUT ¶ �_dg]L]aRUT,l|tX`qo�]³`ml�]aRsT�f+d+w�WO]kj�WOVLhO`{z�T�t³]aRUdmo�l|`qt³dmo
`q�eT�o�·�`{z�uUpmWOwqT�o_]aR�dg]�]aRUT�·U`@z T°¯E��dgoU^UVSl|YUtZ]XRUT�t�Wro�]a`6]XRUT"f+d+w�WO]kj�dmV@(EAm~CWrosf�tXT�dmVXT�VJdmoU^
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c0WOpqYUtZT�ÃE§áÂ0v ¶ d{w�Wi]kj%c0hr`{zÀc0WrT�hr^�©�`�^UT�hrV�v�QÇtadgoUVXWi]aWr`mo�dmhiº ¶ hr`qVZT�^_c
hr`{z

c0WOpqYUtXT�Ã�§ÁÔPv ¶ d+w�WO]kj_c0hr`{zÀc0WrT�hr^�©�`�^UT�hOV�v�QÇtadmosVXWO]XWr`qoUdmhiºÊÄ��eT�o�c0hr`{z

φ φ

c0WrpmYUtXT�ÃE§áÃ0v â WO\��shrWO¾UT�^%©�`�^UT�h<`ml
]XRUT�c0hr`{z
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\�d{j'WroEºÐlüdmf�]�pqWiwqT�tXWrVZTb]a`'d%VXhOWrpqR�]�oUT�p�dg]aWiwqT��UtXT�VXVZYUtXT�f�`ET°¹�f�WrT�o�]+§�QSRUT��UtXT�VXVZYUtXT�^sWrVZ]XtXWßº
[UYs]XWr`qo�]aRUT�o'pqT�o�]XhOj�tXWOVXT�V"dmVJ]aRUT�·�`{z pqtadm^sY�dmhrhij�]XYUtXoUV"d{z�d+j�l|tZ`q\�]aRsT)f+d+w�WO]kj�tZT�VXYshO]aWOoUp
Wro�d�VXT�tZWrT�V�`ml0f�`q\��UtZT�VXVZWr`qo%z�d{wmT�hOT�]aV,l|`qtX\�T�^�dm[e`{wqT�]aRUT�f+d+w�WO]kjmuµdgV,VZRU`{zJo'Wro%¾�pqYstXT�ÃE§ ÔU§
QSRUT��UtXT�VXVZYUtXT_dH]�]XRUT�tXT+dgt�`gl�]aRsT�f�d{w�Wi]kjÌ�µT�dm´�V6dg]�d_wmdghrYUT¢RUWOpqRUT�t�]XR�dmo²]XR�dg]�l|`qt�`q�eT�o
·�`{z¬pqWiwqT�o�]aRsT,]XT�oU^UT�oUf�j�`ml�]XRUTJ·�`{z�]a`�T°¯E��dmoU^�Wro�]a`�]aRUT,f+d+w�WO]kj¢\�`qtZTJ]XR�dmo�WO]#z�`mYUhr^�l|`qt
`q�eT�oÌ·�`{z�§�c½`mt"`q�eT�oÌ·�`{zÆ]aRsT¢·UYUf�]XY�dg]aWOoUp%VXRUT�dmt�hyd+jqT�t�\�T�dmoUV�]aRUTb·�`{zÆWrV�oU`m]�dmhiz}d+j�V
Wr\��UWOoUpqWrosp6`qo%]aRUT�tXT�dmt,z�dmhOh<`ml0]XRUT�f�d+wEWi]kj%[UYs],`qoUhij_^U`�T�V,VX`�^UYUtXWOoUp¢]aRUT�\�dgVXV,dm^U^UWi]aWO`qo
VZ]admpqT"`gl<]aRUT�f�j�f�hOTm§Lc�`qt³VZYU�eT�tXVZ`qoUWOf"]atadgoUVXWi]aWr`mo�dmh�f+d+w�WO]kj�·�`{zÕ]aRUT�[µT�R�d+wEWO`qYUt}WOV�^UWiÎ>T�tXT�o�]�§
QSRUT�·U`@zÕl|`qtL]atadgoUVXWi]aWr`mo�dmh�`q�eT�o�·�`{zÕT°¯E��dgoU^UVSf�`moUVXWO^UT�tXdm[UhOj�dg]³]aRUT�]XtadmWOhrWOoUp�T�^UpqT�f�`qtXosT�t
`qoÈhrT�d+wEWOoUp&]XRUT_f+d+w�WO]kjm§ â ] dgtZ]aWOoUp&zJWi]aRÈf�hO`qVXT�^Éf�d+wEWi]kj�·�`{z±dmoU^È^UT�f�tXT�dmVXWOoUp4]aRUT_f�d+wEWi]kj
hrT�oUpm]XR�]a`�^UT��s]aR�tXdg]aWO`�]XRUT�tZT�f�`q\�T�V�d��µ`mWro�]³zJRsT�tXT,]atXdmoUVXWi]aWO`qo�dmh�f�hr`qVZT�^�·U`@z»WOV³`m[s] dmWOoUT�^>§
QSRUWOVS`Ef�f�YUtZVJzJRsT�o�]XRUT�Wr\��UWOoUpqT�\�T�o�]}dmoU^�T°¯EWO]JVZRU`Ef ´�V,f�`qhOhydm�sVXT�]X`¢l|`mtX\�dbVZWroUpqhOT"VXRs`Ef ´½§
QSRUT ¶ ��^UWOVZ]XtXWr[sYs]aWO`qo4oU`&hO`qoUpqT�t�R�dmV�]aRUT��Uhrdg]aT�dmYÌ`ml}f�hr`qVZT�^²·U`@z [ dmVZVX`�f�WydH]aT�^ÌzJWO]XR­]XRUT
·�`{zäWr\��UWOoUpqWrosp_`qo�]aRsT�f+d+w�WO]kjÌ·�`�`qt¼\°§_Ñ¿]6WOV�VZWr\�Wrhrdmt"Wro²o�dg]XYUtXT�]a`�]XRUT�^sWrVZ]XtXWO[UYs]aWO`qoÌl|`qt
]atXdmoUVZWO]aWO`qo�dmhßºk`q�eT�o�·�`{z�u
[UYE]�zJWi]aR­d�pmtXT+dH]aT�t�^UWiÎ>T�tXT�oUf�T�Wro­�UtXT�VXVZYUtXT�[µT°]kz�T�T�o�]XRUTbl|tX`qo�]
dmoU^­dglÏ]�`mlL]aRUT6f�d+wEWi]kjq§)c0WrpqYstXT�V�ÃE§ÁÔ%dgoU^²ÃE§áÂ_dgtXT6] dg´mT�o4l|tZ`q\�Ë»WOhrf�`{¯�]aRs`qYUpqRÌWO]�VXRU`mYUhr^
[eT�\�T�o�]XWr`qosT�^_]aR�dH]S]aRUT�hO`Ef�dg]aWO`qo�`mlÇ]aRUT"·U`@z ¾�T�hO^_l|T+dg]XYUtXT�V�dgVSVX´mT°]af RUT�^'WrV�VXhrWOpqR�]ahij�\�WrVÊº
hrT�dm^UWOoUpU§
c½`mtLT¼¯sdm\��shrTmu�]XRUTJf�`q\��UtXT�VXVZWr`qo�z}d+wqT�V�VZRU`{zJo�l|`qt�]atXdmoUVXWi]aWO`qo�dmhE`q�µT�o�·�`{z¬`�f�f�YUt
l|YUt�]aRUT�t}^U`{zJoUVZ]XtXT�dm\�§Lc�tX`m\ä]XRUT â f RUhOWrT�tXT�o_�sRU`m]a`mpqtadm�sRUV�]aRsT"f�`q\��UtZT�VXVZWr`qo�z�d+wqT�hrT�]XVJf+dmo
[eT)VXT�T�o4]a`�l|`qtX\�l|tZ`q\ wCAx(EB��s§áÃ�YUo�]aWOhÇosT+dmt�]XRUT)f�d+wEWi]kj&T¼¯EWO]¢¡¤ÍqÂg¦¨§�QSRsT6`qtXWOpqWroUdmh<T°¯E�eT�tXWßº
\�T�o�] dmhµz�`qtZ´�z�dmVS^U`qoUT�WOo4�{Íq¥�'6dmos^�tZT�f�`qtX^UT�^�WOo_tXT°l|T�tXT�oUf�T�¡¤¥q�g¦¨§�QSRUWrVST�dmtXhOWrT�t�tXT�l|T�tXT�oUf�T
tadgWrVXT�V)VZ`q\�T�«�YUT�V�]aWr`moUV�§4QSRUT�tXT�WOV)f�`qosl|YUVZWr`qo®tZT�p�dgtX^UWOoUp�]XRUT�^UT�VXf�tZWr�s]XWr`qo�`mlS]aRUT�]atXdmoUVXWßº
]aWO`qo�dmh5·U`@zJV�§�QSRsT�T�osVXYUWOoUp'^UWOVXf�YsVXVXWO`qo²zJWOhrh�tZT�hydH]aT¢]a`�¾UpqYUtXT�ÃE§Á£suÇzJRsWrf R®WOV�tZT��UtZ`E^UYsf�T�^
l|tX`m\�]XRUTbT°¯E�eT�tXWO\�T�o�] dmh0z³`qtZ´4dmoU^­dm�U�eT+dgtXV�Wro4[e`m]XR4`ml#]aRUT¢dm[e`{wqT¢f�Wi]aT�^­�Udm�µT�tXV�u�dmhr[eT�Wi]
zJWO]XR'^UWiÎ>T�tXT�o�]�T°¯E�Uhydgo�dg]aWO`qoUV�§%$,YU\�T�tX`qYsV�]aT�VZ]XV�z�T�tXTbf�`qoU^UYUf°]aT�^'zJWO]aR�]aRUT�WroUWi]aWydgh<Wro�]aT�oEº
]aWO`qo']a`%^UT°]aT�tX\�WroUT)]XRUT¢[µ`mYUoU^�dmtZWrT�V�[µT°]kz�T�T�o�`m�µT�o²dgoU^Ìf�hr`mVXT�^Ì·�`{z�§6QSRUT¢f�tXWO]XWrf�dmh (EAm~
tadH]aWr`mV#l|tZ`q\1©&dmf R4�m§ÞÃ"]a`6�E§á¥m£)dmtZT�VXRs`@zJo�Wro�¾UpqYUtXT"ÃE§Á£s§�c�tX`q\�]aRUT�^UWydmpmtadm\�Wi]�WOV³os`m]}dg�Eº
��dmtZT�o�]LzJRUT�tZT�]aRsT�[e`qYUoU^UdmtXWOT�VLT°¯EWrV�]�[eT�]kz³T�T�o�]atXdmoUVXWi]aWO`qo�dmhU`m�µT�o�dmoU^�]atXdmoUVXWi]aWO`qo�dmhUf�hr`qVZT�^
·�`{z�§#�à�µ`qWOo�]}]a`�oU`m]XT�WrV}]aRUdg]Jl|`qt,©&dmf R­�q§áÃ6]XRUT�tXT�pqWr`qo_l|`qt}]XtadmosVXWO]XWr`qoUdmhµ·�`{zÀWrVSVX\�dmhOhÐ§

Ñko®tZT�l|T�tZT�oUf�TÌ¡¤¥q�g¦³×LØmÙbÚ|ÛÐÜÞÝSWrV�^UT°¾�oUT�^ÈdgV�]aRsTJ(EAm~�tXdg]aWO`�zJRsT�tXT�]aRUT�·�`{zäf R�dmoUpqT�V)l|tX`m\
`q�eT�o_]a`bf�hr`qVZT�^%`qt}w�Wrf�T°ºÐwqT�tZVads§#�¸R�j�VZ]XT�tXT�VXWOV�T°Î>T�f�],WrV�l|`mYUoU^_]a`b`�f�f�YUt�§#QSRUT�f+d+w�WO]kj�R�dmVJd
VXhOWr^UWOoUp¢[Uhr`�f ´_l|T+dg]XYUtXT�dmhOhr`{zJWroUpb]XRUTÖ(EAm~ÆtXdg]aWO`�]X`�[eT�WOoUf�tZT+dmVZT�^4`qt,^UT�f�tXT�dmVXT�^'zJRUWrhOT�]XRUT
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c0WrpmYUtXT�ÃE§Á£�v:$�� â � (�dmospqhrT°j�QÇT�V�]aV�v*&LdgtXWydH]aWr`mo�`gl ¶ tXWO]XWrf�dmh	(�Ag~Cñ�dH]aWr`�zJWO]XR%©&dmf R7$,YU\bº
[µT�t
·�`{z�WOV���dmVXVZWroUp�`{wqT�t³Wi]+§0Ñko¢]aRsT,T¼¯E�µT�tXWr\�T�o�]XV#]XRUTS·�`{z�¾�T�hr^¢WrV�WOoUWO]XWydmhOhOj�`mle]aRUTJf�hr`qVZT�^¢]kjE�eT
dmoU^¢]aRUT�(EAm~»tadg]XWr`�`mlµ]aRUTJf+d+w�WO]kj¢WOV#^UT�f�tXT+dgVXT�^�YUo�]aWrhs`q�µT�o�·�`{z7WrV#`q[s]admWroUT�^�§0QSRsT�f R�dgoUpqT
]a`4`q�eT�o�·�`{z é�âyä�ãàìíãàõ>ñ)é�æIãlä5ö�ø!ì�ðMãyò�ö�õ>ó�å	ì®äxé�â�òàå�åMãlòxõúòxæIÞ{ãyá_ïJì�ðMãVÞ{áGñLö�é�æIãlä�é�ñ%å	é�æ�ê�ã
�
ñjãàæMì ñ�ãúùRé�ìWâ{ðMá�Þ�� [ VZRU`{zJo�WOo²c
WrpqYUtZT�ÃE§ÁÂ�\°§¢Ë»WrhOf�`+¯4hrdg]aT�t�VZ] dH]aT�V�¡¤ÍqÂg¦�]aRUdg]�]aRUT¢f�`m\6[UWrosT�^
Wr\��UWrospqT�\�T�o�]>AHT°¯EWO]�VXRs`Ef ´ªWrV�f R�dgtadmf°]aT�tZWrV�]aWrf�`ml�]atXdmoUVZWO]aWO`qo�dmhßºkf�hr`qVZT�^È·�`{z�§ QSRsT4f�tXWi]aWOf+dmh
(EAm~¸tadg]XWr`6l|`qt}^sT�f�tZT+dmVZWroUp¢f�d{w�Wi]kj_hrT�oUpm]aR%WOV}tXT��UtXT�VXT�o�]XT�^'[�j�]XRUT�hr`{z³T�tShrWOoUT"WOo�¾�pqYUtZT�ÃE§á£E§
QSRUT�`m�U�µ`mVXWO]XT�WOV�]aRUT�o�^U`qoUTgu�zJWi]aR�]aRUT%(�Ag~ tadH]aWr`�Wrosf�tXT�dmVXWOoUp�dmVL]XRUT�·U`@z»�UdmVXVZT�V�`{wmT�t�]XRUT
f+d+w�WO]kj&YUo�]aWrh
f�hO`qVXT�^­f�d+wEWi]kj&·�`{z�WrV"`m[s] dmWOoUT�^>§�QSRsT�osT�z ·�`{zÆtZT�pqWO\�T7Þàß�á�â�ãlä�Þlòxô�é�ì�ø û á��
é�â9ä�ãàìíãàõ>ñ)é�æIãlägö�ø]ì�ðMã4âàó�ä�ä�ãàæ�õ¼ãlòàå�åMãlòxõúòxæIÞ{ã9á_ï4ì�ðMãjÞ{áGñLö�é�æIãlä]é�ñ%å	é�æ�ê�ãàñjãàæMì�ãúùRé�ì�â{ðMá�Þ��H§
QSRUT"f�tXWO]XWrf�dmh	(�Ag~Ctadg]XWr`�l|`mt�Wrosf�tXT�dmVXWOoUp)hOT�oUpg]aR�WOV�VXRs`@zJo%[�j�]aRUT"Ys�U�µT�t}hrWOoUT,Wro�¾�pmYUtXT"ÃE§á£E§
QSRUT"f�tXWO]XWrf�dmh	(�Ag~Àtadg]XWr` [ WOT�zJRUT�o�]aRUT,·�`{z f RUdmoUpqT�V�l|tX`q\ä`q�eT�o�]a`6f�hr`qVZT�^�`qtLl|tX`q\äf�hr`qVZT�^
]a`_`q�eT�oM\�WrV"RsWrpqRUT�t�l|`qt�dgo4WroUf�tXT+dgVXWrosp7(�Ag~�tadg]XWr`�]XR�dmo4l|`qt"d_^UT�f�tZT+dmVZWroUp_`qosTm§)QSRsTbVXW���T
`ml�]aRUT�R�j�VZ]XT�tXT�VXWOV�tZT�pqWO`qo_WroUf�tXT�dmVXT�VJzJWi]aR�©&dgf R�o�YU\6[eT�t�§#��hO]XRU`qYUpmR�]aRUT�tXT�WrV}os`�^sT�] dgWrhrT�^
^UWrVZf�YUVZVXWO`qo�`ml�]atadgoUVXWi]aWr`mo�dmh�f+d+w�WO]XWrT�V�u â ] dmhOhrWOoUpqV�^U`�T�V�\�T�o�]XWr`qo­Wro­]aRUT�Wro�]XtX`�^UYUf�]XWr`qoÌ]aRUdg]
l|`qt�d�f�d{w�Wi]kj'zJWO]XRÌd_×³ØgÙ��î�{�Eu>]aRsT¢·U`@z�WrV�`qo4]aRUT6wmT�tXpmT�`gl³f RUdmoUpqWOoUp�l|tX`q\óf�hO`qVXT�^']a`
`q�eT�o%·�`{z�§�QSRUT�Wr\��UWrospqT�\�T�o�]SVZRU`Ef ´�dmos^�T¼¯sWi],VXRU`�f ´�]aR�dH]�`�f�f�YUtSl|`qtJhydmtZpqT�t@(EAm~àtadH]aWr`mV
[ c0WOpqYUtZT�ÃE§Þ�x\�dmtZT¢oU`&hO`qoUpqT�t��UtXT�VXT�o�]b[sYs]6dgtXT¢tXT��Uhydmf�T�^²[�j²d%VXWOoUpqhrT6z�d+wqT [ c0WrpmYUtXT�ÃE§ÁÂ�\°§
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QSRUT�·�`{zÀ]XYUtXoUV,Wro�]X`¢]XRUT�f+d+w�WO]kj%[eT�l|`qtZT�hrT+d+w�Wrosp¢zJWi]aR�dmo�T°¯EWO]�dmospqhrT"]XR�dg],WrVSf�hr`qVZT�]X`�]XRUT
dmoUpmhrT�`mlÇ·�`{zCWO\��UWOoUpqT�\�T�o�]�§0QSRUWOVJWrV}]aT�tX\�T�^%]atXdmoUVXWi]aWO`qo�dmhµf+d+w�WO]kj�·�`{z�§

Ñko»Ë»Wrhrf�`+¯IÛ V_��dm�eT�t_]XRUT�tZT­WOV_tXT°l|T�tXT�oUf�T [ ]XRU`qYUpmRÕwmT�tZj»[stX`�dm^shOj�\�]a`�]aRsTÌz³`qtZ´�`ml��)§Ác�§
¶ R�dmt�z}dH]+u>�s§S$�§>ñJ`E`mV�uec�§ ¶ ~"T�z³T�j&�mt�uµdmoU^'�s§Á��§>�,WO]l��zJRs`��UYU[UhOWrVZRUT�^ó�%æ=�>æMôxã{âàìHéëê�òxì�é�áGæ
á_ï���ãíå�òxõúòxì_ãlä��:ß�á��oâ
���WòxõàìC
�����ðMã���õ{ã{â{âàó�õ¼ã��*é�ãàßëä��`þ�
��¼§LÑ¿]�WOVSl|tX`q\±]XRUWrVSz³`qtX´½uedmoU^��UtZT°º
w�Wr`qYsVStXT�l|T�tXT�oUf�T�Vb¡ Ô<'H¦L¡�'mÂg¦³¡ Ãm¥H¦³¡ Ãm£g¦¨us]XR�dg]�dmo%Wro�]aT�tX\�T�^UWrdg]aT�tXT�pmWr`qo%WrVSVZRU`{zJo�]X`�T¼¯EWrVZ]�§

¶ R�dmt�z}dH]�\�T�o�]XWr`qoUV}]XR�dg]S]XRUT�]atadgoUVXWi]aWr`mo�l|tX`q\±dmo�`q�µT�o%f+d+w�WO]kj�·�`{z ]a`b]aRUT9é�æMìíãàõ>ñjãläxé�òxì_ã
ß�ãàæ�êxì�ðDÞlòxô�é�ìHøLé�âîòGâ{â�á�Þàé�òxìíãlä��:é�ì�ð7ì.ðMã4òàå�åMãlòxõúòxæIÞ{ãîá_ï®ò���ãlò��Jáxö�ß÷é! �óMã�â{ðMá�Þ��)õ¼á�áGìíãläjé�æDì.ðMã
â{ðMãlòxõÖßëòxø�ãàõ¼§)QSRUWOV"z}dmV�oU`g]aT�^­[�j'�UtZT�w�Wr`mYUV�Wro�wqT�VZ]aWOp�dg]X`qtXV�u>]aRU`mYUpqR4zJWO]XRU`qYs]�VZYU[UVZ]admo�]aWrdmh
f�`m\�\�T�o�]+§ ¶ R�dmtZz�dg]�dg]X]XtXWO[UYs]aT�V�]XRUT��UtXT�VXT�osf�T'`ml�]aRUT�VXRs`Ef ´�]a`­]aRUT�^UT°·�T�f°]aWr`mo7`ml"]XRUT
T°¯�]XT�tXoUdmh½VZ]atZT+dm\�u�zJRUWrf R�WrV#��dmt�]L`ml>]XRUTJtXT�f�`q\��UtXT�VXVXWO`qo�\�T�f RUdmoUWrVZ\�§
QSRUT�T¼¯EWrVZ]XT�oUf�T�`gl<dmo
Wro�]XT�tX\�T�^sWydg]XT}·�`{z�WrV#VZRU`{zJo�Wrob]XRUT â f RUhrWOT�tZT�o��URU`m]X`qpqtadg�URUV�zJRUWrf R�f�hOT+dmtZhOj6WOoU^UWOf+dg]XT�]aRUtZT�T
·�`{zÀ]kj��eT�V�`Ef�f�YUtZtXWrosp [ `q�eT�o�u¤]atXdmoUVXWi]aWO`qo�dmh>dmoU^&f�hr`qVZT�^�f+d+w�WO]kj�·U`@z�\¼§ ¶ RUdmtZz�dg]�VXRU`{zJV�]XRUT
T°¯EWOVZ]aT�oUf�T�`mlÇd6R�j�VZ]XT�tZT�VXWOV�tZT�pqWO`qo�u�zJRUWrf R%WOVSdmV}^UT�VXf�tXWr[eT�^�dm[e`{wqTg§L��hrVZ`6^UT�VZf�tZWr[eT�^�dmtXT"]XRUT
�UtZT�VXVZYUtXT�^sWrVZ]XtXWO[UYs]aWO`qoUV³Wro�]XRUT"f+d+w�WO]kj�zJRUf R�dmtXT�VXWO\�WOhydmt�]a`�]aRU`qVZT�YUVXT�^�]a`�^�d+j�]X`bWr^UT�o�]aWOlÏj
`q�eT�o�u�]XtadmoUVZWO]XWr`qo�dghÐu5dgoU^Èf�hr`mVXT�^Èf�d{w�Wi]kj�·�`{zJV�§�Ñ¿]¢WrV)]XRUT�tZT�l|`qtZT_tXT+dgVX`qo�dg[UhrT�]X`ÌVad+j�]XR�dg]
]aRsT�z³`qtX´¢`ml ¶ RUdmtZz�dg]�z�dmV³VXWrpmoUWO¾�f�dmo�]�WOo�]XRUT�f�hydmVZVXWi¾�f+dg]XWr`qo�`ml<WOo�]aT�tZ\�T�^UWydH]aTJf+d+w�WO]kj¢·�`{z�§
��T�^UWr^®Rs`@z³T�wmT�t�`qoUhij²^sT�¾�oUT�]XRUT�T¼¯sWOVZ]XT�oUf�T�`glJ`qoUT�WOo�]XT�tZ\�T�^UWydg]XT�]kj��eT_`mlS·�`{z�u�zJRUWrf R
â ]admhrhOWroUpqV�hydH]aT�t�VXYU[�ºkf�hrdmVXVZWO¾�T�^»Wro�]a`®]XtadmoUVZWO]XWr`qo�dgh�`q�eT�o»dgoU^¬]atadgoUVXWi]aWr`mo�dmh,f�hr`mVXT�^¬f�d+wEWi]kj
·�`{z�§

��tXWO`qt�]a`�]XRUT6z³`qtX´'`gl ¶ RUdmtZz�dg]+u�ñ Ë ©�f+~"T+dgtX\�`qoª¡ÁÃm£@¦��UYU[shrWrVZRUT�^4]XRUT6]aT�f RUoUWrf�dmh5oU`g]aT�àæMôxã{âàì�éëê�òxì�é�áGæ~á_ï�ì�ðMã"�*ß�á�� é�æ|ò$#@ã{Þàìªòxæ�êxó�ßëòxõ&%*òxô�é�ì�øDé�æ|ò$�*ßëòxì'��ßëòxìíã°§4QSRUT�z³`qtX´½uLdmhßº
]aRs`qYUpqR�f�`qosf�T�tZoUT�^�zJWO]aR¢f�d{w�Wi]aWrT�V#Wrob]aRUT,RUWOpqR¢VXYU�eT�tZVX`qoUWOf�tZT�pqWO\�T [ dg]³d�©&dmf RJ$,YU\6[eT�t#`ml
Âs§áÃqÃR\¼u�RUWrpqRshrWrpmR�]XT�^)]XRUTST°¯EWOVZ]aT�oUf�T,`mle]aRUTSVZYU[Eº¿f�hydgVXVXT�V³hrdg]aT�t0]a`�[eTSo�dm\�T�^¢[�j â ]admhrhOWroUpqV0dmoU^
Ë»WrhOf�`+¯�¡¤¥q�g¦µdmV#]atXdmoUVXWi]aWO`qo�dmhßºk`q�eT�obdgoU^�]XtadmoUVZWO]XWr`qo�dghiºkf�hr`qVZT�^bf�d{w�Wi]kj�·U`@zJV�§�QSRUT�V�]aYU^Ej�z�dmV
tXT�\�dgtX´Hdm[Uhij�VZWr\�Wrhrdmt}]a`�]XR�dg]�`ml â ] dmhOhrWrospqV�WOo&]aRUdg]�]XRUTb\�dgWro�l|T�dg]aYstXT�V�WOo�wqT�V�]aWOp�dg]aT�^'z�T�tXT
]aRs`qVXT¢`mlL]aRUT¢f�d{w�Wi]kj!(EAm~ãtadg]XWr`%dmoU^Ì]aRsT�VZ��dmo­`mlL]aRUT¢f+d+w�WO]kjm§bQSRUT�tXT�VZYUhO]XV�f�`qosVXWrV�]aT�^�`ml
�UtZT�VXVZYUtXT�^UWrV�]atZWr[UYs]XWr`qosV�dmhr`moUp�]aRUT,f+d+w�WO]kj6·U`E`qtLdmos^ â f RshrWrT�tXT�o��URs`m]a`qpmtadm�URsV³dgoU^�VZR�dm^U`{z}º
pqtXdm�URUV�`ml5]aRsT)VXRs`Ef ´%VZ]XtXYUf°]aYUtZT6Wr\�\�T�^UWrdg]aT�hOj_dg[µ`{wqT�]aRUT�f+d+w�WO]kjm§"©�f�~"T+dmtZ\�`mo&`q[s]admWrosT�^
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(EAm~ ñ�dg]XWr` ¶ hydmVZVXWi¾�f+dg]XWr`qo
�gÔ ¶ hr`qVZT�^
�{�E§á¥ Q
tXdmoUVXWi]aWO`qo�dmh
£E§á¥ Ä"�eT�o
ÔU§ÁÍ�Ã Ä"�eT�o
Â Ä"�eT�o
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Q
dm[UhOT�ÃE§i�Rv â YU\�\�dmt�j�`gl�©�f�~"T+dmtZ\�`mo�¡ Ãm£g¦�QÇT�V�] ¶ dmVXT�V
§
�UtXT�VXVZYUtXT�^UWrV�]atZWr[UYs]XWr`qosV�l|`qtJd¢tadmoUpmT�`ml (EAm~àtadH]aWr`mV�uszJRUWOf R&dgtXT�VXRs`@zJo�Wro%Q
dm[UhrT�Ã�§O�q§
QSRUT&]XT�tX\�Wros`qhr`qpgj�YUVXT�^�]a`�^�d+jÈ]a`®^UT�VXf�tXWr[eT&]XRUT�VZT&·�`{zJV�uJ]aRU`mYUpqR�oU`g]�^UT°¾�oUT�^Õdg]�]aRUdg]
]aWO\�TgusWrV�VXRU`{zJo�Wro_f�`mhrYU\�o��)`ml�]aRUT�]adm[UhrT�ÃE§O�m§�QSRUT�f�hrdmVXVZWO¾�f�dg]aWO`qo_`ml�]aRUT"·U`@zJVSl|tZ`q\�]XRUT
z�`mtX´4`ml,©�f+~"T+dgtX\�`qo [ ]aRU`mYUpqR­oU`m]�VZ] dH]aT�^�dg]�]aRUT¢]aWO\�TF\�f+dmo²[µT�Wro�]XT�tX�stXT�]XT�^­l|tX`q\.]XRUT
[µT�R�d+w�Wr`qYUt�`ml³�UtZT�VXVZYUtXT�^UWrV�]atZWr[UYs]XWr`qosV�dmoU^­Wro�wqT�VZ]XWrp�dg]XWr`qoÌ`mlL]aRsT â f RUhrWOT�tXT�o²�sRU`m]a`mpqtadm�sRUV
dmoU^�VZR�dm^U`{zJpqtXdm�URUVLº0]XRUT�\�T�]XRU`E^sV�YUVZT�^�]a`�f�hrdmVXVZWOlÏj�f+d+w�WO]kj¢·�`{zJV�]X`E^�d+jm§5QSRUT"[eT�R�d+w�Wr`mYUt
`mlÇ]aRUT�·�`{zJVJz�T�tXT�dmV}l|`qhrhO`{zJV�v

Ç c�`qtJ×LØmÙ BC�gÔb]aRsT�·U`@zÀ[µT�f+dm\�T�dg]Z] dmf RUT�^�]X`¢]XRUT�f+d+w�WO]kj�·U`E`qt�§

Ç c�`qtJ×LØmÙ B��{���Á¥6]aRUT�·�`{z z}dmVJ^UT°] dmf RsT�^�l|tZ`q\±]XRUT�f+d+w�WO]kj�·�`�`qt�§

Ç c�`qt�×LØmÙ B±£��Á¥su
Ôs§áÍ�Ã�u0Â�dmoU^®�E§O�¢]aRsT�·�`{zãz�dmV�dmhrVZ`�^UT°] dmf RsT�^�]XRU`qYUpqR­]aRUT��URUT¼º
oU`q\�T�oUdbz�dmVJ^UWiÎ>T�tXT�o�]J]aRUdmo�z�dmVJT�w�WO^UT�o�],l|`qt@(EAm~CB6�{�s§Á¥

Ç QSRUT�tXT¢WrV�d_oU`g]aWrf�T+dm[shrT)^sWOÎµT�tXT�oUf�T¢WOo']aRUTb�UtZT�VZVXYUtZT�^UWOVZ]XtXWr[sYs]aWO`qoUV�l|`mt�×LØmÙ�B��{���Á¥
dmoU^�×LØmÙ BC�gÔ

Ç c�tX`q\Æ×LØmÙ B��{���Á¥�]a`�×LØmÙ BÀ£��Á¥�d�f R�dgoUpqTJWrob]aRsT@(�Ag~ÕtXdg]aWO`�`mlµ]XRUTJf+d+w�WO]kjbf�dmYUVZT�V
dbf R�dmoUpmT�WOo�]aRUT��UtZT�VXVZYUtXT�^UWrV�]atZWr[UYs]XWr`qo>§

Ç c�`qtJ×LØmÙ B ÔP�ÁÍ�Ã)]a`��E§i��]aRUT��UtZT�VXVZYUtXT�^UWOVZ]atZWr[UYE]aWr`moUV�z³T�tXT�wqT�tZj%VZWr\�Wrhydgt�§
©�f+~"T�dmtX\�`qo®�stX`q�e`qVXT�^®]aR�dH]¢d&f�tZWO]XWrf+dgh�(EAm~�tXdg]aWO`&T¼¯sWOVZ]XT�^È[µT°]kz�T�T�oÉ×LØmÙ B9�+���á¥&dmoU^
×LØmÙ BC�gÔP�Á�)VXYsf R%]XR�dg]}]XRUT"�UtZT�VZVXYUtZT�^UWrV�]atXWO[UYs]XWr`qo�z}dmV³wqT�t�j_VXT�oUVXWi]aWiwqT�]X`6^UT��E]aR%f R�dmoUpmT�V
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l|`qt0×³ØgÙ ç»×LØmÙbÚÏÛ¿ÜÞÝedgoU^6WrosVXT�osVXWO]XWOwmT³l|`qt0×³ØgÙ è»×LØmÙbÚÏÛ¿ÜÞÝ¿§
Ë»WO]XR)]aRsT}´�oU`{zJhrT�^spqT}`ml�f�d+wEWi]kj
·�`{zJV}d+wgdmWOhydm[UhOT�]a`�^�d+j¢WO]LWOVL`m[�w�WO`qYUV#]aR�dg]L]aRsWrV#f�tZWO]aWOf+dmhP(�Ag~ WrVLWro¢]aRsT,]XtadmoUVZWO]XWr`qo�dghUtXT�pqWr`qo>§
c�tX`q\�]aRUT â f RUhOWrT�tZT�o��URU`m]X`qpqtXdm�URUV�©�f+~"T�dmtX\�`qo%�UtZ`E^UYsf�T�^&VX´mT°]af RUT�V"`ml
]aRUT�·�`{zC]aRs`qYUpqR
^UWO^�oU`g]�T¼¯s�shrWrf�WO]XhOj6oUdm\�TS]XRUT�\�§5QSRUT�VXT"VZ´mT�]Xf RUT�V}z³T�tZT�hrdg]aT�tLoUdm\�T�^�[�j â ]admhrhOWroUpqV5dmoU^�dgtXT
dmV�VXRs`@zJo²Wro4¾�pqYstXT�V)ÃE§á�Eu
ÃE§ÁÂ�dgoU^®Ã�§ÁÔU§�©�f�~"T+dmtZ\�`qoÌ^UT�VXf�tXWr[eT�^­]aRUT�\ dmV�f�hO`qVXT�^²f�d+wEWi]kj
·�`{z�u�d6f�d{w�Wi]kj�·�`{zÀzJWi]aR%d�â{ðMá�Þ��/ï�òxæ�dm[e`{wqT"]XRUT�f+d+w�WO]kj [ l|`mtS×LØmÙ�Bà�{���Á¥�\°usd6f+d+w�WO]kj�·�`{z
zJWO]XRÌd�VXWOoUpqhrT)VXRU`�f ´&z�d{wmT�dm[µ`{wmT¢]XRUTbf+d+w�WO]kj [ l|`qt�×LØmÙ B��{���Á¥�\¼u<dmoU^4`q�eT�oÌf�d{w�Wi]kj&·�`{z�§
QSRUT,l|T+dg]XYUtXT�V�`q[UVZT�t�wqT�^_]X`)`�f�f�Yst�dmtZT�]XRUT�VXdm\�T�dmV#]aRU`mVXT�YsVXT�^_[�j â ]admhrhOWroUpqV5]X`)^UT°¾�oUT�]XRUT
Ô¢f�hrdmVXVZT�V,`ml0f�d+wEWi]kj�·�`{z

$�`g]aT&]XR�dg]�]XRUT']kz�`�·�`{zJV�l|`qYsoU^¬]a`�T°¯EWOVZ]�l|`qt�×³ØgÙ B �{�0�á¥²z³T�tZT4l|`qt�^UWiÎ>T�tXT�o�]7(EAHË
tadH]aWr`mV�§"QSRUTbf�d+wEWi]kj�·U`@z zJWO]XR&]aRsT6VXRU`�f ´�lüdgo4WrV�]XtadmosVXWO]XWr`qoUdmhiº¿`q�µT�o�zJRsWrhrT�]aRUT�·�`{z�zJWi]aR
]aRsT�VXWOoUpqhOT,VZRU`�f ´¢z�d+wqT�dg[µ`{wqT,]aRUT�f+d+w�WO]kj�WrV�]XtadmoUVZWO]XWr`qo�dghiºkf�hr`qVZT�^b·�`{z�§�QÇtadmoUVZWO]XWr`qo�dghiºk`m�µT�o
·�`{zã`�f�f�YUtXtZT�^²l|`mt�]XRUT�hr`{z�T�t4(EAHË tadg]XWr`�dmoU^­]atXdmoUVXWi]aWO`qo�dmhßºkf�hO`qVXT�^&l|`qt�]aRsT�RUWOpqRUT�tî(EAHË
tadH]aWr`s§
QSRUWOV#�URUT�os`q\�T�oU`qo¢WrV�WOo�dmf�f�`qtX^bzJWO]XRb]aRUTJhydH]aT�t0tXT�VZYUhO]XV#`ml â ] dmhOhrWrospqV��0��â�ì�ðMãl�:é�äxì.ð��
ý é�âÖä�ã{Þàõ¼ãlòGâ�ãlä6×LØmÙbÚÏÛ¿ÜÞÝ�ä�ã{Þàõ¼ãlòGâ�ã{â°§�QSRUT�tXT°l|`qtXT)dg]J]aRUT�VX\�dmhrhOT�t/(EAHË tXdg]aWO`b]atadgoUVXWi]aWr`mo�dmhiº
`q�eT�o)·U`@zÉWOV0\�`qtXTLhrWO´mT�hij�]a`"`�f�f�YUt0]XR�dmo)]XtadmoUVZWO]XWr`qo�dghiºkf�hr`qVZT�^�·�`{z�º�dmVÇz}dgV0]aRUT�f+dmVZTSdg]0]XRUT
(EAm~CB6�{�s§Á¥�tXdg]aWO`�WOo�]aRsT)T°¯E�eT�tZWr\�T�o�]aV"`glL©�f+~"T�dmtX\�`qo�§�©�f�~"T+dmtZ\�`qo�oUT�wmT�t�VZRU`{z�T�^Ì]XRUT
]kz³`�]XtadmosVXWO]XWr`qoUdmh�·�`{zJV#]X`"T°¯EWOVZ]�l|`qt0]XRUT}VXdm\�TW(�A@Ë tXdg]aWO`�]aRs`qYUpqR6]XRUWrV5\�d+j)[eTJdg]Z]atXWO[UYs]XT�^
]a`�]XRUT}lüdmf�]�]XR�dg]#oU`g]#T�oU`qYspqRL(�Ag~»tXdg]aWO`qV0z³T�tZT�WOo�wmT�V�]aWrpqdg]aT�^�u�T�VZ�µT�f�WydghrhOj�f�hO`qVXT}]X`�×³ØgÙ¢ÚÏÛ¿ÜáÝk§
Ñko¢VXYU\�\�dmtZj)WO]�WOV�f�hrT�dmtXhij)T°w�Wr^UT�o�]#]XR�dg]�]aRsT,Ô"]kj��eT�VL`mlµf+d+w�WO]kj)·U`@zJV³dg]#VZYU�µT�tXVZ`qoUWrfSVZ�µT�T�^UV
z³T�tXT�^UWrVZf�`{wqT�tXT�^�uE]XRU`qYUpqR�oU`m]Lf�hydmVZVXWO¾UT�^�u�hr`moUp�[µT°l|`qtXTJ]aRUTJz³`qtX´b`ml â ] dghrhrWOoUpqV�§ÇÑko�dm^U^UWi]aWO`qo
©�f�~"T+dmtZ\�`qo>usdglÏ]XT�t³dmo�T¼¯�]aT�osVXWOwmT"tXT°w�WrT�z»`gl�]aRUT�hrWi]aT�tXdg]aYstXTmu�z�dmV³]XRUT�¾UtXVZ]�Wro�wqT�VZ]XWrp�dg]X`qt�]a`
hr`�`q´�dg]S]aRsT�T°Î>T�f�]XV�`ml
YU�UV�]atZT+dm\îdmos^�^U`{zJoUV�]atZT+dm\�hOWr�_tadg^UWrW�`mo%]XRUT�f+d+w�WO]kj�·U`@z�§
Ñ¿])z�dmVboU`g]6YUo�]aWOh â ]admhrhOWroUpmV�f�`qoUVZWr^UT�tXT�^®]XRUT�f�T�o�]atZT�hrWOoUT��UtZT�VZVXYUtZT_^UWrV�]atXWO[UYs]XWr`qoUV�dmoU^®]XRUT
T�ÎµT�f°]_`ml�]XRUT�(EAm~.tadH]aWr`²`ml�]aRsT'f+d+w�WO]kjª]aR�dg]�]aRUT�tXT&z�dmV%dmo�jª\�T�o�]aWr`mo�`ml�]atXdmoUVZWO]aWO`qo�dmh
f+d+w�WO]kjÈ·�`{zîl|tX`m\ç]aRUT�¾�oU^UWOoUpqV�`gl�RUWrV�`{zJo�z�`mtX´½§ QSRsT'�UtXT�VXVZYUtXT'^sWrVZ]XtXWO[UYs]aWO`qoUV�dmhr`moUp
]aRsT�f�d{w�Wi]kj�·�`E`mt�dmtZT%�UtXT�VXT�o�]XT�^�l|`qt�f�hO`qVXT�^É·�`{z�u�ì�õúòxæ�âàé�ìHé�áGæ	òxß û á�� å	õ>é�áGõ7ì_áYÞ{ð�òxæ�êxé�æ�ê
ìíázá{åMãàæ û á���u�ì�õúòxæ�âàé�ìHé�áGæ	òxß û á���òúï>ìíãàõVÞ{ð�òxæ�êxé�æ�ê�ìíázá{åMãàæ û á���dgoU^È`q�µT�oªf�d+wEWi]kj®·�`{z�§
$�`�^UT�VXf�tZWr�s]XWr`qosV,`gl0]aRsT��UtZT�VZVXYUtZT)^UWOVZ]atZWr[UYE]aWr`moUVJdmtXT�pqWiwqT�o&[UYs]�WO]JWOV,dmVXVZYU\�T�^�]XR�dg]J]aRUT�VXT
l|`qYUtJ·�`{zJV�tZT�hrdg]aT�]a`�]aRU`mVXT)^sT�¾�oUT�^'[�j%Ë»Wrhrf�`+¯>§�Ñ¿]�f�dmo&]aRsT�tXT°l|`qtXT�dmhOVX`�[µT)dmVXVZYU\�T�^�]XR�dg]
×LØmÙbÚÏÛ¿ÜÞÝ}f�`qtXtZT�VZ�µ`qos^UV�]X`�zJRUT�o�]atXdmoUVZWO]aWO`qo�dmhßºkf�hr`qVZT�^'·�`{zãV�zJWO]af RsT�V)]X`�]XtadmoUVZWO]XWr`qo�dghiºk`m�µT�o
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·�`{z�u�tadg]XRUT�t5]XR�dmobl|tX`q\ f�hO`qVXT�^�]X`�`q�eT�o�dmV�^UT�VXf�tZWr[eT�^�[�j â ] dghrhrWOoUpqV�§ÇQSRsT,WO^UT�o�]XWO¾�f�dg]aWO`qob`ml
]atXdmoUVXWi]aWO`qo�dmhßºk`q�eT�o¢·�`{z l|tZ`q\ä]atadgoUVXWi]aWr`mo�dmhiº¿f�hO`qVXT�^�·�`{z»z�dmVJdmf RUWOT�wgdm[UhOT"[�j�f�`moUVXWO^UT�tXdg]aWO`qo
`ml�]aRUT�·�`{zÕ¾�T�hO^UVJdmoU^%�UtZT�VZVXYUtZT�^UWOVZ]XtXWr[sYs]aWO`qoUV�usdmVS^UT�VXf�tZWr[eT�^%T+dgtXhrWOT�t�§5Ñ¿]JWrVSdghrVX`bWOo�]aT�os^UT�^
]aR�dH]J\�`qtZT"WroEl|`qtX\�dg]aWO`qo�zJWOhrhµ[µT�`q[s]admWrosT�^%dm[e`qYs]S]XRUT"·�`{zÀ¾�T�hr^_l|`qt}]XtadmoUVZWO]XWr`qo�dghµf�d{w�Wi]aWrT�V
dg]¢VXYs�µT�tXVX`moUWrf%VX�eT�T�^UV�VXWrosf�T%dmV¢tXT�f�T�o�]XhOjÈdgV_�{ÍqÍq¥']aRsT�tXT_z�dmV¢YUoUf�T�tZ]admWro�]kjÈdg[µ`qYE]b]aRUT�VXT
]kj��µT�V)`ml³·�`{z�§_c�tX`q\ T¼¯s�eT�tZWr\�T�o�]aV�¡�'m�H¦³d%f+d+w�WO]kjÌzJWO]XR�(EAm~CB6�{��z�dmV�l|`qYsoU^²]X`�T¼¯sRsWr[UWi]
dmhrhL]aRUT�dmT�tX`�^sj�o�dm\�Wrf�l|T�dg]aYstXT�V�dmVZVX`�f�WydH]aT�^�zJWi]aRÈf�hO`qVXT�^ªf�d{w�Wi]kj®·�`{z�T°wqT�oÉ]aRU`mYUpqRÈWO]¢WOV
f�hrdmVXVZWO¾�T�^�dmV³[µT�WroUp�zJWO]XRUWro¢]aRUT,]atXdmoUVXWi]aWO`qo�dmh�[e`qYUoU^UdmtXWOT�V�§0Ñ¿]�WOVL]XRUT�tZT�l|`qtZT�VXT�T�o�]XR�dg]³\6YUf R
WrV}]X`�[eT�p�dmWOoUT�^_l|tX`m\�dmf�f�YUtXdg]aT�VXWO\6YUhrdg]aWO`qoUV�§

¦�#&" ÷ó���034��	��î�6�4$ 8/�+�5*,34�5�5�����4�

QSRUT�o�dH]aYUtZT�`ml}]XRUT�VZYU�eT�tXVZ`qoUWOf�]atXdmoUVZWO]aWO`qo�dmh5·U`@zã¾UT�hr^�WrV�Wro�wqT�VZ]aWOp�dg]XT�^®WOo²]aRsWrV�f R�dm�s]XT�t
[�j�dmoUdmhOj�VXWOoUp�]XRUT�tZT�VZYUhO]XV�l|tX`q\äVZWr\6YUhrdg]aWO`qo�§
c0WOwmT�f�dmVXT�V�z�T�tXT�WOo�wmT�V�]aWrpqdg]aT�^_dg]J©�dmf R4�q§ÁÂ�Ã
dmoU^¢d�ñJT�j�oU`qhO^UV5o�YU\6[eT�t0`mlI'E§áÂgÔ�¥�\�WrhrhOWr`qo�zJWi]aR)(EAm~�tXdg]aWO`qV0`mlÇ�{�EuU�@�EuU��ÔUus�{£�dgoU^��m�s§
��o
dm^U^UWi]aWO`qo�dmh�f�dmVXT�zJWi]aR)(EAm~CB�¥,VXRU`{z³T�^�dmhrh�]aRsT³l|T+dH]aYUtZT�V5^UT�VXf�tXWr[eT�^bWOo)]aRsT}f R�dm�s]XT�t5`mo6`q�eT�o
·�`{z�dmoU^�zJWOhrh#oU`m]b[eT�^sWrVXf�YUVXVZT�^ÈWro²]aRUT�f�YUtXtZT�o�]bf R�dg�s]aT�t�§4QSRUT��stXT�VZVXYUtZT%^UWrV�]atXWO[UYs]XWr`qoUV
l|`qt®(EAm~CB6�{�su��@�4u³��ÔUu#�{£�dgoU^��m�%dmtZT�VZRU`{zJo®Wro4¾�pmYUtXT�ÃE§S'E§�QSRsT�VXT�f�`qtZtXT�VX�e`qoU^�]X`�]XRUT
�UtXT�VXVZYUtXT�^UWrV�]atZWr[UYs]XWr`qosV�^UT°¾�oUT�^�[�j�Ë»WrhOf�`+¯ [ dmoU^%VXRs`@zJo�Wro�¾UpqYUtXT�Ã�§O��\¼usl|`qt�]XtadmosVXWO]XWr`qoUdmhiº
`q�eT�o�uq]XtadmoUVZWO]XWr`qo�dghiºkf�hr`qVZT�^�dmoU^bf�hr`qVZT�^¢f+d+w�WO]kj�·�`{z�§5QSRUTJdmVZVX`�f�WydH]aT�^6·U`@zÉ¾�T�hr^bWr\�dmpqT�V5dmtZT
VXRU`{zJo�WOo­¾�pmYUtXT�VbÃE§Á¥�]X`4ÃE§i�@�%zJRsWrf R®tZT��UtZT�VXT�o�]�©&dmf R®o�YU\)[µT�t)f�`mo�]X`qYUtZV)f�`mYU�UhrT�^�zJWO]XR
]aRUT�V�]atXT�dm\�hrWrosT�V}`mlÇ]aRsT�·�`{z�§
c�`qt"dmhOh
]XRUT6f+dgVXT�V�oU`_^sWrVXf�tXT°]aT6]a`moUT�V�z³T�tXTbpmT�oUT�tadg]XT�^­dmoU^­dmV�]XRUT�VZT¢VXWr\)YUhydg]XWr`qosV�^U`_os`m]
WroUf�hrYU^sT}[UtX`qdm^U[�dmos^�oU`mWrVXT}]XRUT}·�`{zJVLf�`qo�wqT�tXpqTJ]a`�d"V�]aT+dg^sj¢VZ]adg]aTg§5QSRUWrV�WOV�T°¯E�eT�f�]XT�^�pqWOwmT�o
]aR�dH] â ] dghrhrWOoUpqV)¡ ¥m�g¦5^UT°]aT�f�]aT�^²os`�Ys�UVZ]XtXT+dg\Å�UtZ`q��dmp�dH]aWr`mo'`mlL^UWrV�]aYUtZ[�dmoUf�T�V�Wro']XRUT6f�d{w�Wi]kj
T�wmT�o�zJWi]aR¢[UtX`qdm^�[Udmf ´�pqtX`qYsoU^�oU`mWrVXTg§5QSRUT â f RUhOWrT�tZT�o�Wr\�dmpqT�V�VXRU`{z¬oU`�YUoUV�]aT�dm^sjbl|T+dH]aYUtZT�V
T�Wi]aRUT�t�§�Ñ¿]SzJWrhOhµ[eT�VXRs`@zJo�Wro�]XRUT"l|`qhrhO`{zJWroUp�f R�dm�s]XT�tS]aR�dH]}l|`qtSVXYs[UVX`qosWrf"]atXdmoUVZWO]aWO`qo�dmhßºk`q�eT�o
f+d+w�WO]XWrT�V}]XRUT"·�`{zCWOVSYUoUV�]aT+dg^sjq§LQSRUT�tXT�dmVX`qo_]XR�dg]S]aRsT�VZYU�eT�tXVZ`qoUWOf"]atadgoUVXWi]aWr`mo�dmhiº¿`q�eT�o�·U`@z
WrVJVZ]XT+dm^Ej�\�d+j_[eT)dg]Z]atZWr[UYs]XT�^%]a`�]kz�`�tXT+dgVX`qoUV�§,Ä"oUT�WOVS]aR�dg]JzJRUT�o'f�hrdmVXVZWOlÏj�Wrosp¢]XtadmosVX`qoUWOf
dmoU^®VZYU�eT�tXVZ`qoUWOf�·�`{z1WO]�WrV)T�dmVXWOT�t�]a`'WO^UT�o�]aWilÏjÌ]aRUT�·�`{z1]kj��eT�`�f�f�YstXtXWOoUp'[�j²f�`qoUVZWr^UT�tXWOoUp
]aRUT¢l|T+dH]aYUtZT�V)T°w�Wr^UT�o�])dm[e`{wqT�]XRUT�f+d+w�WO]kjq§_QSRsT�VXT�dmtXT�tXT�dm^UWrhij'WO^UT�o�]aWi¾½dm[UhOTbzJWO]aRÌl|T+dH]aYUtZT�V
^UWrV�]aWOoUf�]³l|tX`q\�VXYU[UVZ`qoUWOf"·�`{zJV�§ â YU[UVZ`qoUWOf"·�`{zÀf�hydmVZVXWO¾Uf+dg]XWr`qo�tZT�hOWrT�V³`qo_]aRUT�f R�dmtadgf�]aT�tXWOVZ]aWOf
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c0WOpqYUtZT�ÃE§Á¥�v³©&dmf R ¶ `qo�]a`qYUtZV�dgoU^ â ]atZT+dm\�hrWOoUT�V}l|`qt@(EAm~CB��m�¢©�dmf R²�m§áÂ�Ã
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c0WOpqYUtXT�ÃE§áÍ0v�©�dmf R ¶ `mo�]X`qYUtZV�dmos^ â ]atXT�dm\�hrWrosT�V}l|`qt@(EAm~CB6�{£¢©&dgf R²�q§ÁÂ�Ã

f+d+w�WO]kj_·�`�`qt,�UtXT�VXVZYUtXT�^UWrV�]atXWO[UYs]XWr`qoUVS]X`�WO^UT�o�]aWilÏj�]aRsT�·�`{zC]kj��eT�V�§JQSRUT�\�dmWro%tXT�dmVX`mo&zJR�j
]atXdmoUVX`moUWrf�]XtadmosVXWO]XWr`qoUdmhiº¿`q�µT�o²·�`{z�WrV6V�]aT�dm^sj®zJRUWOhrT�]XRUT_Vadg\�T�·U`@z�dg]bVZYU[UVX`moUWrf_VZ�µT�T�^UV
WrV"YsoUVZ]XT+dm^sjÌf�dmoÌ[µTbT¼¯E�UhydmWOoUT�^4[�j4f�`qoUVZWr^UT�tXWrosp%�#tXdmoU^s]XhiºÊ©�T�jmT�t�T°¯E��dmosVXWr`moÌ]XRUT�`mtZjq§6c½`mt
]aRUT%VXdm\�T7(EAm~îtadH]aWr`4VZYU�eT�tXVZ`qoUWOf�·�`{z±WrV6]aYstXoUT�^ªWOo�]X`4]aRUT%f+d+w�WO]kj�]a`²dÌpmtXT+dH]aT�t¢T¼¯E]XT�o�]
]aR�dgo�WO]�z³`qYUhO^�[eT�l|`qt�VXYs[UVX`qosWrf�·U`@z�§%Ñko²T�ÎµT�f�]�]aRUWOV�\�T+dgoUV)d�VZ]XT+dm^sjÌ·�`{zäWOV�hOWr´mT�hOj�]a`
[µT)`q[s] dgWroUT�^4T+dmtZhrWrT�t,l|`mt"VXYU�eT�tZVX`qosWrf¢dmoU^']XtadmosVX`qoUWOf)·�`{zà]aR�dgo'l|`qt"VXYs[UVX`qosWrf6·�`{z�§�n5wqT�o
]aRU`mYUpqR6]aRsT}·�`{z�WrV0VZ]aT�dm^sjb^sWrVZ]XWroUf°]aWiwqT�l|T�dg]aYUtZT�V#dm[e`{wqT}]XRUTSf+d+w�WO]kj¢dghrhr`{z�l|`qt0f�hydgVXVXWi¾�f+dH]aWr`mo
`ml0]XRUtXT�T�]kjE�eT�V�`ml5VZYU�eT�tXVZ`qoUWOf�·�`{zÕº³]XtadmosVXWO]XWr`qoUdmhiº¿`q�µT�o�u�]atadgoUVXWi]aWr`mo�dmhiº¿f�hO`qVXT�^�uUdmos^�f�hr`qVZT�^
·�`{z�§ ¶ `q\��UdmtXWOVX`qoUV³[µT°]kz�T�T�o%]aRUT�VZYU[UVZ`qoUWrf�dgoU^_VXYU�eT�tZVX`qosWrf�tXT�VXYUhi]aV�zJWOhrhe[µT�\�dm^UT�Wro�]XRUT
l|`qhrhO`{zJWroUp6f RUdm�s]aT�t,dmoU^%]aRUT�dm[e`{wqT�R�jE�e`m]XRUT�VZWrV,VXRU`{zJo�]X`¢[µT�f�`mtXtXT�f�]�§
¶ `qoUVZWr^UT�tXWrosp�¾�tZVZ],]aRUT�×LØmÙ B¸�g��dmos^&×LØmÙ�BÆ�{£�f�dmVXT�V�]XRUT�l|T�dg]aYstXT�V,T�w�WO^UT�o�]"WOo_¾�pqYUtZT�V
ÃE§Á¥�dgoU^�ÃE§áÍbWOoU^UWrf�dg]aT"]XR�dg]Jf�hr`qVZT�^%f+d+w�WO]kj�·U`@zÀWrVS`�f�f�YUtXtZWroUpU§���o�T¼¯E��dmoUVZWr`qo_lüdmo�u�f�T�o�]atZT�^
dg]_]aRsT4YU�UVZ]XtXT�dm\ hrWO��uS]aYUtZoUV_]aRUT4·�`{zóWro�]a`�]XRUT4f+d+w�WO]kjm§äÒ�T�RUWOoU^¬]aRUT4Ys�UVZ]XtXT+dg\ z}dghrhÐu
zJRUWrf RÈWOV6T�VZVXT�o�]XWydmhOhOj�dÌ^s`@zJo�z�dmtX^Èlüdmf�WroUp4V�]aT��>uL]XRUT�tZT_WrVbd4VXT���dmtXdg]aWO`qo®z}dg´mTmu#zJRUWOf RªWOV
f�hOT+dmtZhOjÈT�w�WO^UT�o�]_WOo7]aRUT�¾�pqYUtZT�V�§ÀÑko�]XT�tZT�VZ]XWroUpmhOjquS]XRUT'tXT�dg]X]admf RU\�T�o�]_�e`qWro�]�`ml�]aRsT&z}dg´mT
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c0WOpqYUtXT�ÃE§O�+��vL©&dmf R ¶ `qo�]a`qYstXV�dmoU^ â ]atZT+dm\�hrWOoUT�V�l|`mt@(�Ag~CBb��Ô�©&dmf R��m§áÂ�Ã

l|`qt�×³ØgÙ B �{£�WOV�l|YUt�]aRUT�t�^U`{zJoUVZ]XtXT�dm\ ]XR�dmo7]XR�dg]�l|`qt�×LØmÙ B �m�E§CQSRUT4��dmtXdm\�T�]aT�t
zJRUWOf R�^UT�]XT�tZ\�WOoUT�VL]aRUWOV�WrV#]aRsT�hrT�oUpm]XR�`ml<]XRUT�VZT���dmtXdg]aWO`qo�z�dm´gT�]a`6Wi]aVLRUT�WOpqR�]³º5×*«XØmÙ�§�c�`qt
f�hO`qVXT�^4f+d+w�WO]kj�·�`{zJV�Wi]"WOV"�µ`mVXVXWO[UhrT�]a`_^UT°]aT�tX\�WroUTbd�wgdmhOYUT)l|`qt�]aRUWOV�tadH]aWr`�[�j&tXT�hydg]XWroUp�]XRUT
[�dmVZT��UtZT�VZVXYUtZT�`ml�]XRUT�z�dm´gT�]a`�WO]XV4(EAm~1tadg]XWr`%[�j�d���tadmoU^E]ahiºÊ©�T�jmT�t�T°¯E��dmoUVZWr`qo�f�T�o�]XtXT�^
dg]�]aRUT'Ys�UVZ]XtXT+dg\ hrWO��§CÑ¿]�R�dmV�[eT�T�oÕVZRU`{zJo�¡Á�E��¦�]XR�dg]%×*«ZØmÙ WrV�wqT�t�j�oUT�dmtXhijÉf�`qoUV�] dmo�]
zJWO]XRª[e`m]XR�©&dgf R�dmoU^ªñJT�j�oU`qhO^UV¢o�Ys\6[µT�t�§ªQSRUT�tXdg]aWO`qVb`ml"× «ZØmÙ dmtXT%VZRU`{zJo7WroÈ¾�pqYstXT
ÃE§i�+ÔU§²QSRUT_wmdghrYUT�Vb`q[s] dgWroUT�^Èl|tZ`q\/]XRUT_f�YstXtXT�o�]�f�dmhrf�YUhydH]aWr`moUV6dmtZT%×*« � � 
 BÅÂ0�ÁÔ��g¥�ÃR'E�+Ô��gÔ
dmoU^%×*« � � ¹WBÀÂ0�ÁÔ��g¥�ÃR'E�+Ô��m�s§0QSRsT�VXT�wgdmhOYUT�V}f�`q\���dmtXT,wqT�tZj�z³T�hOh>]a`)]XRU`qVZT�pqWOwmT�o%WroÌ¡¤ÂqÂg¦�dmoU^¡¤£��H¦�l|`qtS[Udmf ´�z}dmtZ^�lüdmf�WroUp¢V�]aT��sV�§
QSRUT_�UtZT�VZVXYUtZT�^sWrVZ]XtXWO[UYs]aWO`qo®dghr`qoUp�]aRUT�f+d+w�WO]kj�·U`E`qt�WrV6VZRU`{zJoÈWro�¾�pmYUtXT%Ã�§+'E§4Ñ¿]6WrV6VZT�T�o
]aRUdg],dmV}]aRsT"·�`{zCT°¯E��dgoU^UVJWro�]a`b]XRUT�f+d+w�WO]kj�]XRUT��UtZT�VXVZYUtXT�V�[eT�RsWroU^_]aRsT�l|tZ`qo�]}lüdmf�T�dgtXT�hr`{z
[UYs]�Wrosf�tXT�dmVXT¢zJWO]XR²^sWrVZ]admoUf�T�dghr`qoUp_]XRUT�f�d+wEWi]kj4·�`�`qt�§�QSRUWrV�WrV�[eT�f�dmYUVXT�]aRUT�tXT�WrV�pqtZT+dg]XT�t
\�`q\�T�o�]aYU\�`ml½]aRUTS·�`{z�WOo6]aRUTJ��dgtZ]#`ml½]aRsT,VZT���dgtadg]XWr`qo¢[UYU[s[UhrT}]XR�dg]#WrV
l|YUtZ]XRUT�t#YU�UV�]atZT+dm\�§
QSRUT'tZWrVZT�WOo7�UtZT�VXVZYUtXT4WOV�pmtadm^UYUdmh,zJWi]aRªWroUf�tXT+dgVXWrosp^È�Øm×S§ �,lÏ]aT�t�]aRsT&VXT���dmtXdg]aWO`qo7z�dm´mT
]aRsT�·�`{zäWO\��UWOoUpqT�V�`qo²]XRUT�f�d{w�Wi]kj4·�`E`mt�º"dmo²Wr\��UWroUpmT�\�T�o�]�VXRU`�f ´ÌWro­f�hOT+dmtZhOj'w�WrVZWr[UhOT¢Wro
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c0WrpmYUtXT�Ã�§O�q�xvL©&dmf R ¶ `qo�]a`qYUtZV�dgoU^ â ]atXT�dm\�hrWrosT�V�l|`qt@(EAm~CB6�@�b©�dmf R��q§ÁÂ�Ã

¾�pqYUtZT�V"ÃE§á¥�dmoU^4Ã�§áÍs§�c�`qtJ]aRUT)×³ØgÙ B��m��f+d+w�WO]kj%]aRsT�·�`{z Wr\��UWrospqT�VJ`qo�]aRUT�f+d+w�WO]kj�·�`E`mt
l|tX`q\eÈ�Øm×zBÀ�0�O��'mÃ6dmoU^_l|tX`q\�RUT�tZT�YUo�]aWOh�VXT���dmtadH]aWr`mo%]XRUT�tZT�WrVJd6�Uhrdg]aT�dmY%Wro�]XRUT��UtXT�VXVZYUtXT
^UWrV�]atZWr[UYs]XWr`qo>§0n5wqT�o�]aY�dmhOhOj�]aRUTJVXRsT+dmt#hyd+jmT�t�VXT���dmtXdg]aT�V#l|tZ`q\�]XRUTS·�`�`qt5�UtZWr`qt0]X`�]aRUT,dglÏ]5z�dmhOh
dmoU^4]aRsT¢·U`@z zJWrhOh0T¼¯sWi]�]aRUTbf�d+wEWi]kjq§b�ãtZT�f�`m\��UtZT�VZVXWr`moÌz�dm´gT�WOV�l|`qtX\�T�^Ì�UtZWr`qt�]a`�]aRsT�dHlÏ]
z}dghrhµdmoU^�]XRUT�·�`{zÕWrV³T�VXVZT�o�]aWrdmhrhij¢]aR�dg]�`{wqT�tJd�l|`qtZz�dmtX^�lüdmf�WOoUp6VZ]XT���§���o_T°¯EWO]�VXRU`�f ´�l|`mtX\�V
dm[e`@wmTb]aRUTbf�d{w�Wi]kjÌdmV"]aRsT¢·U`@z�]aYUtZoUV"]a`%hOT+d+wqTb]aRsTbf+d+w�WO]kjÌdmos^²dgV�WO]�^U`�T�V�Wi]�T�oUf�`qYUo�]aT�tXV
dmo%T°¯E��dmosVXWr`mo�lüdmo�f�T�o�]atXT�^'dg]S]XRUT�f�`qtZoUT�tJ`mlÇ]aRsT�dHlÏ]Sz}dmhOhÐ§
c�`qt�f�hr`mVXT�^­f+d+w�WO]kj4·U`@zJV�]aRUT�VXT���dmtXdg]aT�^�tXT�pqWr`moUV�dmtXT�\6Ys]XY�dmhrhij'WOoU^UT��eT�os^UT�o�]+§�QSRUT�·U`@z
VZ]X`q�UVS[eT�Wrosp�`glÇ]XRUT�f�hO`qVXT�^_]kjE�eT�zJRUT�o%]aRsTC(�Ag~àtXdg]aWO`6^UT�f�tXT�dmVXT�V,]X`b]aRUT��e`qWro�]}zJRsT�tXT�]XRUT
wqT�tZ]aWOf�T�Vb`mlJ]aRUT_VZT���dmtXdg]aWO`qo�z�dm´mT�dmos^�tXT�f�`q\��UtXT�VXVXWO`qoÈf�`q\�T�]X`qpqT�]XRUT�t�§­c½tZ`q\9]aRUT�·U`@z
w�WrVXYUdmhrWOVadg]XWr`qo)]XRUTJ\�`{wmT�\�T�o�]³]X`{z}dmtZ^UVLT+dmf R�`m]aRsT�t#`ml>]XRUTSwqT�tZ]aWOf�T�VLl|`qt5]XRUT�×³ØgÙ BÀ�m��dmoU^
×LØmÙ BÆ�{£�f+dmVZT�WOV�T°wEWO^UT�o�]�§S��V,\�T�o�]XWr`qosT�^'dg[µ`{wqTguµWi],R�dmV,[µT�T�o'VZRU`{zJo'[�j'©�f+~"T+dgtX\�`qo
¡ÁÃg£g¦q]aRUdg]
dmV<]aRUT (EAm~Ètadg]XWr`S`mlE]aRUT#f+d+w�WO]kj"f�`qo�]aWOo�YUT�V�]a`,^UT�f�tXT�dmVXT#]aRUT#�UtZT�VZVXYUtZT�^UWOVZ]atZWr[UYE]aWr`mo
dmhr`moUp"]aRUT,f+d+w�WO]kjb·U`E`qt5zJWOhrhswgdmt�jboU`m]XWrf�T+dm[Uhijq§
Ñ¿]³WOV�VXRU`{zJo�WOob¾�pqYUtZT�Ã�§+'"]aR�dH]L]XRUTJ�UtXT�VXVZYUtXT
^UWrV�]atZWr[UYs]XWr`qosV�l|`qt�×LØmÙ B��{£%dmoU^­×LØmÙ B��+Ô�dmtZTb^UWrV�]aWrosf�]ahij&^sWOÎµT�tXT�o�]+u<Wros^UWrf�dg]aWOoUp�]aRUdg]
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c0WOpqYUtXT�ÃE§O�{�0vL©&dmf R ¶ `qo�]a`qYstXV�dmoU^ â ]atZT+dm\�hrWOoUT�V�l|`mt@(�Ag~CBb�+�¢©&dmf R��m§áÂ�Ã

]aRUdg]�]aRUTb·�`{zãf RUdmoUpqT�V�l|tZ`q\Åf�hr`qVZT�^Ì]a`_]atXdmoUVXWi]aWO`qo�dmh
VX`q\�T�zJRUT�tXT�[µT°]kz�T�T�o­]aRUT�VXT�tadg]XWr`qV�§
QSRUT��UtZT�VZVXYUtZT)dmos^_VZ]atZT+dm\�hrWOoUT�f�`qo�]a`qYstXV}l|`qtS×LØmÙ B ��Ô¢dmtXT�VZRU`{zJo�WOo�¾�pqYUtZT�ÃE§i�{�s§#c�tX`q\
]aRsTÌ¾UpqYUtXT­WO]�f+dmo [µTÌVXT�T�oÕ]aR�dg]%]XRUT�(�Ag~ÖtXdg]aWO`ÉWOV�ÓZYUVZ]�hOT�VXV%]aRUdmoÕ]XR�dg]%tZT�«�YUWrtZT�^Õl|`qt
]atXdmoUVZWO]aWO`qo�dmhßºkf�hr`qVZT�^�·U`@zCVXWrosf�T

Ç dg]�×³ØgÙ B �+Ô�]aRsT�tXTSWOV�d"VZ]XtXT�dm\Æ`ml½·�`{zÈl|tX`m\ wm`qtZ]XT°¯%� [ dg]5]aRsT�l|`qtXT³z}dmhOh�\<]a`"wq`mtZ]aT¼¯
� [ tZT�VZWr^UWOoUp�dg]S]aRUT�dglÏ]Sz�dmhOh�\

Ç dg],×LØmÙ B �+£b]XRUT�wq`qt�]aWOf�T�V,dmtZT�\6Ys]aYUdmhrhij�WOoU^UT��eT�os^UT�o�]+§
Ò�T°]kz�T�T�o']aRsT�VXT�tadH]aWr`mVJ]XRUT�tZT�zJWOhrh�[eT�d�·�`{zS¾�T�hr^%zJRUT�tZT�]XRUT�wmT�t�]aWrf�T�V�`ml0]XRUT�]kz�`�wq`qt�]aWrf�T�V
f�`m\�T�]X`qpqT°]aRUT�t�§®QSRUT_·�`{zS¾�T�hr^�l|`qt¢×LØmÙ B �+Ô4f�`mtXtXT�VX�e`qoU^UVbz³T�hOh�]a`4¾�pqYstXT�ÃE§ÁÂ'zJRUWrf R
z�dmV"VX´gT�]Xf RUT�^­l|tX`q\�]aRsTbVXR�dm^s`@zJpmtadm�URsV�`ml³©�f+~"T�dmtX\�`qoÈ¡ Ãm£g¦¨§��}]"]XRUT)l|tX`mo�]�hrWO��]aRsT�tXTbWOV
dmo®T¼¯E��dmoUVZWr`qo�lüdgo�]aYUtZoUWrosp�]aRsT�·�`{zã]a`{z�dmtX^UV�]aRUT�f�d+wEWi]kjÌ·�`E`mt�§�Ñk\��e`qtZ]admo�]ahij4]aRUT�·�`{z
^U`�T�V�oU`m]�dg]X]admf Rª]X`²]XRUT�f�d+wEWi]kj�·�`�`qt�§�QSRsWrV�tXT�VZYUhO]�WrV�T�w�WO^UT�o�]�l|tX`q\ç]XRUT�VZ´�WroEºÐl|tXWrf°]aWO`qo
f�`�T�¹�f�WrT�o�]XV�dghr`qoUp®]XRUT4f+d+w�WO]kj7·�`E`mt [ ¾�pmYUtXT²ÃE§i�{Â�\�dgoU^ÕdmpqtXT�T�V_zJWO]XR¬]aRUT4`q[sVXT�t�wgdg]aWO`qoUV
`ml�©�f�~"T+dmtZ\�`mo�§'ñ,dg]aRsT�t�]XR�dmo�]XRUT�·�`{z�dg]Z] dmf RUWOoUp�]X`&]aRsT�f+d+w�WO]kj­·�`�`qt�Wi])WOV)^UT°·�T�f°]aT�^
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c0WOpqYUtZT�ÃE§O�+Â�v â ´�Wro�c�tXWOf�]aWO`qo_~"WOVZ]atZWr[UYE]aWr`mo���hO`qoUp ¶ d+wEWi]kj%c0hO`E`qt�v#©&dmf R­�q§ÁÂ�Ã
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Re (separation), x10e5

Typical 2-D Wake Values

Calculated Ls/D value for L/D=16 and L/D=20

Powers
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c
WrpqYUtZT�ÃE§i�+ÔPv*(<T�ospm]aR%]a`���T�WrpqR�]�ñ,dg]aWO`b`ml â T���dmtXdg]aWO`qo�Ë�dm´mT�l|`qt ¶ hr`mVXT�^�c0hO`@z
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YU��z�dmtX^%dg]}dm�U�UtZ`+¯sWO\�dH]aT�hij6]aRsT�Vadg\�T�dmoUpqhOT�dmVL]aRUT�WroUWi]aWydghU^U`{zJo�z}dmtZ^%^UT�·�T�f�]XWr`qo�§�QSRsWrV�WOV
f+dgYUVXT�^²[�j4]aRsTb�UtXT�VXT�osf�T�`gl}d�z³T+dm´'VZRU`�f ´4Wro']aRsT¢w�WOf�WrosWO]kj�`ml³]XRUT¢f+d+w�WO]kj4f�T�o�]atZTm§�c�tX`q\
]aRsT�VZWr\6Yshydg]XWr`qoUV�×LØmÙbÚ|ÛÐÜÞÝ0`�f�f�YUtXV,dg],dg�U�UtX`+¯EWr\�dg]XT�hOj�×LØmÙ B��+ÔU§
Ñ¿],WrVS�e`qVXVZWr[UhOT"]a`�dmo�dghOj�]aWOf+dmhOhOj��UtXT�^UWrf°],d¢wgdmhOYUT�`ml0×LØmÙbÚ|ÛÐÜÞÝ0[�j%dgVXVXYs\�WOoUp¢VXYU�eT�tZVX`qoUWOf�·�`{z
`{wqT�t¢dÌ�m~�f+d+w�WO]kj»¡ Ãm£@¦Ð§­QSRUT_VXWO\��shrWO¾UT�^�\�`�^UT�h³`mlJ]aRUT�·U`@z�WrV)VXRU`{zJoÉWro®���U�µT�oU^UWß¯��
c0WOpqYUtXTS��§O�m§5��V#]aRUT,\�T�]aRs`E^�f�`qosVXWr^sT�tXV���tadmoU^E]ahiºÊ©�T�jmT�tLT°¯E��dmosVXWr`moUV³os`6dmf�f�`qYUo�]³WrV�] dg´mT�o
`mle]aRUTJ[e`qYUoU^UdmtZjbhrd+jqT�t�§5QSRUT,\�T°]aRU`�^�dmoU^�dmo¢T°¯sdm\��UhrTSf�dmhrf�YUhydH]aWr`mo6l|`qt5]aRUTJ�UtZT�^UWOf�]XWr`qo¢`ml
×LØmÙbÚÏÛ¿ÜÞÝ�WrV<pqWiwqT�o�WOo����U�eT�oU^UWß¯��)§�QSRUTLwgdmtZWydg]XWr`qo�`mlE]XRUT��UtZT�^UWOf�]aT�^)×LØmÙbÚÏÛ¿ÜÞÝ�zJWO]XR�YU�UVZ]XtXT�dm\
©&dmf R�o�YU\6[eT�t,WrVJVXRU`{zJo'WOo�¾UpqYUtXT)ÃE§i�@ÃE§³c�`qtS]aRUT��UtXT�VXT�o�]�f+dmVZT�`gl*¦5¹@BÆ�x�áÂ�Ã¢×LØmÙbÚÏÛ¿ÜÞÝ5WOV
�UtZT�^UWOf�]aT�^bdmV³�@�E§S'mÍs§ÇQSRUT}^UWOVXf�tZT���dgoUf�j�[µT°]kz�T�T�ob]aRsWrV�wmdghrYUT³dmoU^)]XRUT�`moUT�^UT°]aT�tX\�WroUT�^�l|tX`m\
]aRsT�VXWO\6YUhydH]aWr`mo [ ×LØmÙ B9��Ô<\�f�dmo�[eT�T°¯E�UhrdmWrosT�^�VXWOoUf�T�]aRUT��#tXdmoU^s]XhiºÊ©�T�jmT�t6T¼¯s�UdmoUVXWO`qoUV
dmVZVXYU\�TSdmo¢dm[stXYU�s]0]aYUtZoUWroUp�`ml�]aRUT}·U`@zªdmV0WO]5T�o�]aT�tZV5]aRUT�f+d+w�WO]kjqu�dH]X] dgf RUT�V5]X`"]aRUT�·U`E`qt0dmoU^
VXT���dmtXdg]aT�V�§#Ñko�tXT�dmhrWi]kj6]aRsT�]aYstXoUWOoUp)\�`m]aWO`qo�WrVL\�`qtZT�pmtadm^UYUdmhÐ§0��T�osf�Tmu�]aRUT���tadmoU^E]ahiºÊ©�T�jmT�t
]aRsT�`qt�j&z³`qYUhr^Ì[eTbT°¯E�eT�f�]XT�^­]a`_YUoU^sT�t�º¿�UtXT�^UWrf°]�]aRUT6wgdmhOYUT6`ml�×LØmÙbÚÏÛ¿ÜÞÝk§6©�f+~"T�dmtX\�`qoÌdmhOVX`
l|`qYUos^�]aRUWOV³zJRUT�o_f�`q\���dmtZWroUp�RUWrV³T°¯E�eT�tXWO\�T�o�] dmhetXT�VXYUhi]aV�§�QSRsT�tXT°l|`qtXT�]aRUT�×LØmÙbÚÏÛ¿ÜÞÝ�`ml#�@�E§S'mÍ
�UtZT�^UWOf�]aT�^»[�j¸¡ÁÃg£H¦"f�`q\���dmtXT�V�wqT�tZj7z³T�hOh�]a`®]XRUT4×LØmÙbÚÏÛ¿ÜÞÝîB �+Ô®l|tX`m\ ]XRUT'VXWO\6YUhrdg]aWO`qoUV�§
Ä�]aRUT�t�×³ØgÙ¢ÚÏÛ¿ÜáÝ�wgdmhrYsT�V�dmtXT%VZRU`{zJoªl|`qt�©&dmf Rªo�YU\6[eT�tXV�`ml)�q§áÂEu��q§ Ô­dmoU^À�m§ÞÃÌdmoU^È]aRUT�VXT
]a`�`&f�`q\���dmtXT�wqT�tZj�z³T�hOhÐ§�QSRUT�j�dmtXT�VXT�T�o�]a`'[eT�dghr\�`qVZ])dmo®YU��z�dmtX^�VZRUWOlÏ])`mlS]aRsT�f�YUt�wqT
�UtZT�^UWOf�]aT�^�[�j���tadgoU^s]ahßº�©�T°jqT�t,T¼¯E��dmoUVZWr`qo%]aRUT�`qtZjm§

â ]admhrhOWroUpqV�¡¤¥q�H¦5dmoU^Ì©�f+~"T+dgtX\�`qoÈ¡ Ãm£g¦
[µ`m]XR'VXRs`@z³T�^Ì]aRUdg]�dmV,]aRUTÖ(�Ag~�tadg]XWr`�z�dmV�l|YstZ]aRsT�t
^UT�f�tXT�dmVXT�^ª]XRUT�tZT%z³`qYUhO^ªf�`q\�T%dÌ�e`qWOo�])zJRUT�tZT&d4VXT�tXWOT�V¢`ml�f�`q\��UtXT�VXVZWr`qo�z�d{wmT�hOT�]aV¢l|`qtZ\
dm[e`{wqT�]aRUT�f�d+wEWi]kjq§#QSRUWOVStXT��stXT�VZT�o�]aVJ]atXdmoUVZWO]aWO`qo�dmhßºk`q�eT�o�f+d+w�WO]kj�·U`@z�§#QSRUWOV}]kj��µT�`ml�·�`{zCWOV
f�hOT+dmtZhOj�VXT�T�o%Wro�¾�pmYUtXT�V�Ã�§O�q��dgoU^�ÃE§i�@��l|`qt/(EAm~¸tadH]aWr`mV}`mlL�{�bdmoU^Ì�@�)tZT�VZ�µT�f�]aWiwqT�hOjq§#QSRUT�tXT
WrV
VXT�T�ob]a`�[eT}T°¯E��dgoUVXWO`qob`ml�]aRsT}·�`{zªWOo�]a`�]XRUT}f+d+w�WO]kj6dg]0]XRUTShrT�dm^UWOoUp�T�^UpqT}`ml½]XRUT�l|`qtZT³z�dmhrh¨§
QSRUT�T°¯E��dmosVXWr`mo�WOVSoU`m]�dmVJVXT°wqT�tZT)dgV�dH]�hrdmtXpmT�t/(EAm~àtadg]XWr`qVJdgoU^�]XRUT�^UT�f�tXT�dmVXT�Wro%�UtZT�VXVZYUtXT
WrV�WroUVZYs¹�f�WOT�o�])]X`4dmhrhO`{z�·�`{z�dg]X]admf RU\�T�o�]+§'QSRsT�^UT�]admf RUT�^È·U`@z1T�oUf�`qYso�]XT�tZV¢d&VXT�tXWrT�V6`ml
f�`m\��UtZT�VZVXWr`mo²z�d{wmT�hOT�]aV�zJRUWrf R�pqtadm^sY�dmhrhij'^UT°·�T�f°]6]aRsT�·�`{z1d+z�d{jÌl|tZ`q\.]aRUT�f+d+w�WO]kjÌ·�`�`qt�§
�äl|YUtZ]XRUT�t�T°¯E��dmosVXWr`mo®`ml�]XRUT�·U`@z�WrV�T�oUf�`qYUo�]aT�tXT�^ÈdH]�]XRUT�f�`qtXosT�t�`ml}]aRsT�dglÏ]�z�dmhrh¨§�QSRUT
�UtZT�VXVZYUtXT¢f�`qo�]a`qYUtZV�Wro'¾�pqYstXT�V�ÃE§i�q�¢dmos^�Ã�§O�@��dgpqtXT�T6z�T�hrh0zJWi]aR']aRsTbVX´mT°]af RUT�V)tZT��UtZ`E^UYsf�T�^
Wro_¾�pmYUtXT�ÃE§ Ô¢`q[s] dgWroUT�^%l|tZ`q\ â f RUhrWOT�tXT�o��sRU`m]a`mpqtadm�sRUV�§
Ñko¢dm^U^sWO]aWO`qo)]X`�f+dm�s]XYUtXWOoUp"]aRsT�·�`{zª]XtXT�oU^UV#T°¯ERUWO[UWO]XT�^bT°¯E�eT�tZWr\�T�o�] dmhOhOj�]aRsT�·�`{z7[eT�RUd{w�WO`qYUt
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c0WrpqYstXT�ÃE§i�@Ã0v���tZT�^UWOf�]aWO`qo%`ml [ (EAm~C\�f�tXWi]}l|tX`q\��#tXdmoU^s]XhiºÊ©�T�jmT�t,n0¯s�UdmoUVXWO`qoUV

WroUVZWr^UT�]aRUT)f+d+w�WO]kj'WOV�T°wEWO^UT�o�]�§�c�`qt,]atXdmoUVXWi]aWO`qo�dmhßºk`q�eT�o%·�`{z�]XRUT)·�`{z�WrV�VZ]aT�dm^sj�zJWO]aR�]kz�`
wq`qt�]aWOf�T�V�tXT�VXWO^UT�o�]�WroÌ]aRUT�f+d+w�WO]kjm§�QSRUT�hydmtZpqT�t"wm`qtZ]XT°¯µu
zJRUWOf R�hOWrT�V�YUos^UT�t�]aRUT�VXT���dmtXdg]aWO`qo
z}dg´mTmu>WrV�VZT�T�o']a`�R�d+wmT¢d�hr`q[eT�zJRUWrf R'tZT�VZWr^UT�V"oUT+dgt�]aRUT)dglÏ]�z�dmhOh [ T�VXVZT�o�]aWrdmhrhij_]aRUT)tXT�f�`q\bº
�UtXT�VXVZWr`qo�z�dm´mTF\°§#QSRUT�wm`qtZ]XWrf�T�V}^U`bos`m]}`qVZf�WOhrhydH]aTJWro�]XRUT�f�d+wEWi]kj�dgoU^_VX`)]XRUT�·�`{zÕWrV³VZ]XT+dm^sjm§
QSRUWrV�WOV�d_l|T+dH]aYUtZT�zJRUWOf R²RUdmV�os`m]�[µT�T�o��stXT�w�WO`qYUVXhijÌtXT��µ`qt�]aT�^�§�Ë»RUT�o²]XRUTL(�Ag~�tadH]aWr`%WOV
l|YUtZ]XRUT�t#^UT�VXf�tXT+dgVXT�^�YUoUVZ]XT+dm^Ejb·�`{z�WrV�`m[s] dmWOoUT�^�dmhO`qoUp"]XRUTJhrWrosT�V5^UT�VXf�tXWr[eT�^�Wro6]XRUTJf R�dm�s]XT�t
`qo%`q�eT�o%·�`{z�§
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Ñko�]XRUT��UtZT�f�T�^UWOoUp'f R�dm�E]aT�tZV ¶ c5~±RUdmV)[eT�T�o®YUVXT�^�hydmtZpqT�hij4Wro²f�`qo@ÓZYUoUf�]XWr`qo­zJWO]XR®T°¯E�eT�tXWßº
\�T�o�] dmhµtXT�VXYUhi]aV}]a`btZT�wmT+dmh�l|YUt�]aRUT�t�l|T+dH]aYUtZT�VJ`ml�f+d+w�WO]kj�·�`{zJV�§�Ë»RUWrhOT�oUT°zÀWO^UT+dgVSR�d+wqT�[eT�T�o
R�j��µ`m]XRUT�VZWrVZT�^�f+dmtZT�RUdmVS[µT�T�o_] dg´mT�o%]a`¢f�`q\��UdmtXT�]XRUT�\�zJWO]aR�]XRUT"¾�oU^sWroUpqV}l|tZ`q\±�stXT�w�WO`qYUV
tXT�VXT�dmtXf R�§�Ñko6]XRUWrV
f R�dm�s]XT�t ¶ c5~�zJWOhrh�[µT�YUVXT�^¢]X`�dm^swgdmoUf�T�]aRsTSYUoU^UT�tXVZ]admoU^UWOoUp�`ml½VZYU[UVX`moUWrf
]atXdmoUVZWO]aWO`qo�dmhEf+d+w�WO]kjb·�`{zJV�§��Õ^sT�] dgWrhrT�^bhrWi]aT�tXdg]aYstXTStXT°w�WrT�z7tXT°wqT+dghrT�^�]aR�dH]L]XRUTS·�`{z7l|T�dg]aYUtZT�V
`ml�VZYU[UVZ`qoUWrf�]atadgoUVXWi]aWr`mo�dmh>·�`{z R�d+wqT)oU`m]�[µT�T�o4\�T�o�]aWO`qoUT�^�^UT�VZ�UWO]XT6d�f�`q\��UtXT�RUT�oUVZWOwmT6T°¯�º
�eT�tXWO\�T�o�] dmh<V�]aYU^sj�tZT�wqT�dmhrWOoUp�\6YUf R4dm[e`qYs]J]XRUT�·U`@zàf RUdmtadmf°]aT�tXWrV�]aWOf�V)¡ £s��¦Ð§}Ñ¿],zJWrhOh�dmhrVZ`�[eT
VXRs`@zJo�]aR�dg] ¶ c5~ f+dmo�[µT�YUVXT�^&]a`�RUWrpmRUhrWOpqR�]ST�tZtX`qoUT�`qYUV�f�`qoUf�hrYUVZWr`qosV�`q[E] dmWOoUT�^%l|tX`q\�]XRUT
T°¯E�eT�tZWr\�T�o�]aV�§6��oÌT�tZtX`qt�WOo']aRUT¢f�`qoUf�hOYUVXWO`qoUV�^UT�tXWiwqT�^Ìl|tX`m\�]XRUT¢T°¯E�µT�tXWO\�T�o�]admh0z³`qtX´�zJWrhOh
[eT�RsWrpqRUhOWrpqR�]XT�^�§

Ñko��{ÍmÍqÂ�¡¤£s��¦}�#hOT�o�]a`{w�Wrf R>u â ] dmhOhrWOoUpqV�dmoU^®QÇtadgf�T�j²f�`moU^UYUf°]aT�^È`qosT�`ml}]XRUT�\�`qVZ])f�`q\��UtXT¼º
RUT�oUVXWiwqTbT°¯E�eT�tZWr\�T�o�] dmh
Wro�wqT�VZ]XWrp�dg]XWr`qosV�l|`qt�VZYU[UVZ`qoUWrf¢dgoU^']atXdmoUVX`moUWrf6f�d+wEWi]kj�·U`@zJV�§�QSRsT�VXT
T°¯E�eT�tZWr\�T�o�]aV�z³T�tZTbf+dmtZtXWOT�^4`qYs]�]a`�^sT�]aT�tX\�WroUT�]aRUT6f RUdmtadmf°]aT�tXWrV�]aWOf�V"`ml#`m�µT�o�u>]atXdmoUVZWO]aWO`qo�dmh
dmoU^²f�hO`qVXT�^®f+d+w�WO]kjÌ·�`{zJV�§�QSRUT�hO`Ef�dg]aWO`qoÌ`ml}]XRUT�[e`qYUoU^UdmtXWOT�V�[µT°]kz�T�T�o�]aRUT�VXT�·U`@zã]kj��eT�V
tXT�f�T�WOwqT�^¬��dmt�]aWrf�YUhydgt¢dg]X]XT�o�]aWO`qo�§»Ñkosl|`qtZ\�dg]XWr`qoÉdm[e`qYs]�]atXdmoUVZWO]aWO`qo�dmhSf�dmVXT�V�dg]�VXYs�µT�tXVX`moUWrf
VX�eT�T�^UV�z�dmV}dghrtXT�dm^sj¢d+wgdmWOhydm[UhOTm§
��`{z³T�wqT�t�u�dH]³]XRUWrV#]aWO\�TJhrWi]X]XhrT�z�dmV�´�oU`{zJo%dm[e`qYs]#]XRUT�VZYU[Eº
VX`moUWrfJf+dgVXTm§�Ñkos^UT�T�^�usWOo��+ÍqÍ���¡�'m�@¦eWO]�z�dmV�f�WO]aT�^�]XR�dg]³d�f+d+w�WO]kjbzJWO]XRj(EAm~CB6�{��T¼¯sRsWr[UWi]aT�^�dmhOh
]aRsTbdmT�tZ`E^EjEoUdm\�WOf�l|T�dg]aYstXT�V"dmVXVZ`Ef�Wydg]XT�^'zJWO]XR4dmo4dgT�tX`�^sj�o�dm\�Wrf�dmhrhij_VXRUdmhrhO`@zCf+d+w�WO]kjq§�QSRsWrV



���0�  �Çõ
ö�ÿeþÇû¨úgU�ø@ù�þ
ö�û|÷@û|ÿeþÇùP�/
�ù���ûÏ÷à=YX
ÿ0��ö

z}dgV0dg]�`�^U^UV<zJWi]aR�]aRUT#[UtZ`�dm^�^UT�¾UoUWO]XWr`qo��UtZT�w�Wr`qYsVXhOj"pqWOwmT�o�u@zJRUWrf R�z³`qYUhr^�R�d+wqTL^UT°¾�oUT�^�]aRUWOV
f+dmVZT�dmV}]atXdmoUVZWO]aWO`qo�dmh¨§0QSRUT�f�`qo�]aWOo�YsT�^�^UT�wmT�hr`m�U\�T�o�]J`ml
dmWrtZf�tadHlÏ]}tXT�«�YUWrtZT�VS]aR�dH]SVZ]X`qtXT�V,f�dmo
[µT�tXT�hrT�dmVXT�^&`{wqT�t�]aRsT)T�o�]XWrtXT�·�WOpqR�]�T�o�wqT�hO`q�eTm§JQSRUT)T¼¯E�µT�tXWr\�T�o�]XV�u½l|`qhrhO`@zJWOoUpb`qo�l|tX`q\�]XRUT
�UtXT°w�Wr`qYUV,VXYs�µT�tXVX`moUWrf�VZ]aYs^sj�¡ ¥q�H¦Ðu½^UT°]aT�tZ\�WOoUT�^�]aRUT�·�`{zàf R�dmtXdmf�]XT�tZWrVZ]XWrf�V�dg],VZYU[UVX`moUWrf)dmoU^
]atXdmoUVX`moUWrfJVX�eT�T�^UVSdmos^�Wro���dmt�]aWOf�YUhrdmt�^UT�¾UoUT�^�]XRUT,[µ`qYsoU^�dmtZWrT�V#zJRUT�tXT�f�d+wEWi]kjb·�`{z»f R�dmoUpmT�V
l|tX`q\ä`q�eT�o�]X`6]atXdmoUVXWi]aWO`qo�dmhedmoU^�l|tX`q\ä]atXdmoUVXWi]aWO`qo�dmh�]a`)f�hr`mVXT�^�·U`@z�§#Ñ¿]SWOV³z³`qtZ]XR�zJRUWrhOT�¾�tXV�]
]a`�^UT�¾UoUT�]XRUT�\�T+dgoUWroUp%`ml û á�� Þ{ð�òxõúò�Þàìíãàõ>é�âàìHé�Þ{â�dmV�YUVZT�^®WOo­]XRUTbz�`qtZ´Ì`mlS��hrT�o�]a`{w�Wrf R�T°]
dmhÐ§¢QSRUT�·�`{zÆz�dmV)f RUdmtadmf°]aT�tXWrVZT�^²[�j4]XRUT�VZ] dH]aWrf¼ºk�UtZT�VZVXYUtZT�^UWOVZ]XtXWr[sYs]aWO`qoUV�`q[s]admWrosT�^²dmhr`qosp
]aRUTJf�d{w�Wi]kjb·�`E`mt�§0QSRsT��UtZT�VZVXYUtZT�^UWOVZ]atZWr[UYE]aWr`moUV5]aR�dH]�z�T�tXT�YsVXT�^�]a`�f�hrdmVXVZWOlÏj)]XRUTJVXYU�eT�tZVX`qosWrf
·�`{z¬]kj��µT�VSdmtXT,VXRs`@zJo_WOo�¾�pmYUtXT�£s§i�q§5QSRUT�VXT"z³T�tXT�YUVXT�^%dmV³d)tXT°l|T�tXT�oUf�T�Wro¢]aRUT�VXYU[UVZT�«�YUT�o�]
f�hrdmVXVZWO¾�f�dg]aWO`qo_`mlÇ]aRUT�VXYs[UVX`qosWrf�·�`{zC]kj��µT�V�§

c0WOpqYUtXT�£E§O�RvL©�T+dmVZYUtXT�^ â ]adg]aWOf��#tZT�VZVXYUtZT6~"WrV�]atZWr[UYs]XWr`qo�l|`qt â YU�eT�tZVX`qoUWOf�c0hr`{zCv0Ë»WOhrf�`+¯

c�`qtÇ]XRUT�VZYU�eT�tXVZ`qoUWOf�Wro�wmT�VZ]XWrp�dH]aWr`mo�f�`qoUVXWO^UT�tXdg]aWO`qo�z�dmV
pqWOwmT�o)]X`�Wr\�dmpqT�V�`mlU]aRsT³·�`{zS¾�T�hr^�uqWOo
dm^U^UWi]aWO`qo�]X`�]aRUT�VZ] dH]aWrf¼ºk�UtZT�VZVXYUtZTS^UWrV�]atXWO[UYs]XWr`qoUV�§Ç��`{z�T°wqT�t#l|`mt
]aRsT}VXYU[sVX`qoUWOfJdmoU^)]XtadmosVX`qoUWOf
Wro�wqT�VZ]XWrp�dg]XWr`qo�]aRUT�tXT6z�dmV�d�hydmf ´�`mlL«�Y�dmhOWO] dH]aWOwmT�·�`{z w�WrVXYUdmhrWOVadg]XWr`qo�^�dg] dE§�QSRsT â f RUhrWOT�tZT�o
dmoU^Ìwgdm�µ`mYUt�VXf�tZT�T�o�·�`{z�w�WrVZY�dmhrWOVadg]XWr`qo']XT�f RUosWr«�YUT�V�YUVXT�^®^UWO^­os`m]�tXT�wmT+dmh³dmo�jÌYUVZT�l|YUh#Wro�º
l|`qtX\�dg]XWr`qo�§��,`@z³T�wmT�t)�#hOT�o�]a`{w�Wrf RÌT°])dgh0^UWO^­`m[s] dmWOo4VXYU[sVZ] dgo�]XWydmh0Wrosl|`qtZ\�dH]aWr`mo'dm[e`qYs]�]XRUT
·�`{zS¾�T�hO^UV�l|tZ`q\ ]aRUT�VZ]adg]aWOf°º¿�UtXT�VXVXYstXT�tZT�VXYshO]aV)dmoU^­]aRUT�VXT_dmtZT�^sWrVXf�YUVXVZT�^ÈWroÌ]aRsT�oUT¼¯E])VXT�f°º
]aWO`qo�§0Ñko��{ÍqÍR'�]aRUTJYUoUV�]aT�dm^sj��UtXT�VXVZYUtXT,\�T�dmVXYstXT�\�T�o�]XV"¡¤¥q¥H¦�z³T�tZT��stXT�VZT�o�]aT�^�[�j¢Q
tXdmf�jbdmoU^
��hrT�o�]X`@w�WOf R�uL]XRU`qYUpmRªoU`g]bzJWO]aRÉdmo�j�VZWrpqosWO¾�f�dmo�]b^UWrVZf�YUVZVXWO`qo�u#]a`Ìf�`q\��UhOT�]aT�]XRUT_^�dg]ad4VXT�]�§
QSRUT,f�YUtZtXT�o�]³VX`qhOYs]aWO`qoUV5zJWOhrhs[eTJYUVXT�^�]X`��UtZ`{wEWO^UTJWroUVZWrpqR�]#WOo�]X`�]aRUTJ·�`{z7l|T�dg]aYUtZT�VL`Ef�f�YUtZtXWOoUp
l|`qtS]atXdmoUVXWi]aWO`qo�dmh�f�d+wEWi]kj%·�`{zJV"dmoU^�dmhOVX`¢]a`�T�oUR�dmosf�T�]XRUT�T°¯EWrV�]aWrosp�´�oU`{zJhrT�^UpqT�`ml0]XRUT�·U`@z
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f R�dmtXdmf�]XT�tZWrVZ]XWrf�V�u½dmVJ^UT°¾�oUT�^&dm[e`@wmTm§

Ê
BGF�BGF °dQ*)gRE[0p,+�clc�OzªPO-LYUWUW\PO-L stLYQVU2\PO-LostLNij[WU
��hrT�o�]X`{wEWOf RÀf�`qoU^UYUf°]aT�^C]aT�V�]aV�`@wmT�t�d�©&dgf RCo�YU\6[eT�t�tadmoUpmT²`ml6�s§á��]X`��s§ÁÍ�ÃÈdg]�dªYUoUWi]
ñJT�j�oU`qhO^UV#o�Ys\6[µT�t³`gl<Âlê��{� 
 §5QSRUT,[e`qYUoU^�dgtZj¢hyd+jmT�t³dm�U�UtZ`�dmf RUWOoUp�]aRUT,f+d+w�WO]kjbz�dmV#]aYUtZ[UYEº
hrT�o�]+§*(<T�oUpg]aR%]a`�^UT��s]XR�tXdg]aWO`qV [ (EAm~C\L`ml���]a`%��'�§ÞÃ)l|`qt}zJWO^s]aR_]a`�^UT��s]aR�tadg]XWr`qVS`gl [ Ë;Am~C\
`ml³�qu ÔUu�¥�dmoU^Ì�{£bz�T�tXT�Wro�wqT�VZ]aWOp�dg]XT�^�§#c0hOYUf�]XY�dg]XWroUp¢dmos^�V�] dg]XWrf��UtZT�VXVZYUtXT�^�dg]ad¢WOo_]aRUT�f+d+w�º
WO]kj4z�dmV�`q[s] dgWroUT�^®dmhi]aRU`qYspqR²Wi]�z}dmV�]aRUT�d+wqT�tXdmpqT�^�VZ] dH]aWrf��UtZT�VXVZYUtXT�^�dg] d%]aR�dH]�z�dmV)YsVXT�^
zJRUT�o�f R�dmtadgf�]aT�tXWOVXWrosp�]aRsT�f+d+w�WO]kjÌ·�`{z�§�QSRUWrV�z}dmV�\�dgWroUhij4^UYUT�]a`&]XRUT�lüdmf°]�]XR�dg])Wro²]XRUT
�UtZT�w�Wr`qYsV�VZYU�eT�tXVZ`qoUWOf�WOo�wqT�V�]aWOp�dg]aWO`qoÉ¡¤¥q�H¦�]XRUT¢f�hydgVXVXWi¾�f+dH]aWr`mo'`mlL]aRUT¢VXYs�µT�tXVX`moUWrfb·�`{zS¾�T�hr^UV
z�dmVS\�dg^UT�YUVZWroUp6]XRUT"V�] dg]XWrf"�UtZT�VZVXYUtZT�^sWrVZ]XtXWO[UYs]aWO`qoUV�§0Q#jE�sWrf+dgh��UtXT�VXVZYUtXT�^UWOVZ]atZWr[UYE]aWr`moUV�dgtXT
VXRs`@zJo%WOo�¾�pqYUtZT�£s§O��l|`qt}VXYs�µT�tXVX`moUWrf"·�`{z�§#QSRUT�dmf�`qYUV�]aWrf�¾�T�hO^UV}l|`qt�`m�µT�o�dgoU^_f�hO`qVXT�^�·�`{z
z³T�tXT4´�oU`{zJo»[UYs]�z�T�tXT4YUos^UT�]XT�tX\�WrosT�^�l|`qt�]atadgoUVXWi]aWr`mo�dmhiº¿`q�eT�oªdmoU^7]XtadmoUVZWO]XWr`qo�dgh,f�hr`qVZT�^
·�`{z�§#QSRUWrVJoUT�f�T�VXVXWi] dg]XT�^�]aRUT�YUVZT�`gl
]XRUT�VZ] dH]aWrf��stXT�VZVXYUtZT�^Udg] d6]a`�f�hrdmVXVZWOlÏj�]aRUT�·�`{zÀ]kj��eT�V
`�f�f�YstXtXWOoUp_dmos^']aRUTbf R�dgtadmf°]aT�tZWrV�]aWrf�V"`ml#]aRsT6VXYU�eT�tZVX`qosWrf6·�`{z ]kjE�eT�V"z³T�tZT¢YUVXT�^²dgV�d�[�dmVZWrV
l|`qtJf�`m\���dgtXWrVZ`qo�§Lc�`qt}]aRsT�VZYU[UVX`moUWrf�tXT�pqWr\�T�VJ`q�eT�o>uU]atadgoUVXWi]aWr`mo�dmhÐusdmoU^�f�hO`qVXT�^&f+d+w�WO]kj�·�`{z
dmtZT"l|`qYUoU^%]a`¢`�f�f�Yst�§
~"WrV�]atZWr[UYs]XWr`qosV�\�T+dmVZYUtXT�^¬l|tX`q\ ]aRUT&T°¯E�µT�tXWO\�T�o�]XV�u�tXT��stXT�VZT�o�]aWOoUp�]aRUT�VXT'·�`{z�]kj��µT�V�u"dgtXT
VXRs`@zJo&Wro%¾�pqYUtZT)£s§á�E§³QSRUT�VZWr\�WrhrdmtXWi]kj�]X`�]XRUT�VZYU�eT�tXVZ`qoUWOf�^UWOVZ]XtXWr[sYs]aWO`qoUV [ VZRU`{zJo'Wro%¾�pqYstXT
£s§i��\,WOV�T°wEWO^UT�o�]�§���hrT�o�]X`@w�WOf RÉ¡ £s��¦0p�d+wmTbdmo4Wro�]XT�tX�stXT�]adg]aWO`qo&`gl�]aRUT��UtXT�VXVXYstXT¢^UWrV�]atZWr[UYs]XWr`qosV
l|`qtS^UT°¾�oUWOoUp�]XRUT�[µ`mYUoU^�dmtZWrT�V,[eT�]kz³T�T�o'`q�eT�o�u�]XtadmoUVZWO]XWr`qo�dgh�dmoU^�f�hO`qVXT�^�·U`@zJV�dg]JVZYU[UVX`moUWrf
dmoU^%]atXdmoUVZ`qoUWrf�VZ�µT�T�^UV�v

Ç.- åMãàæ/�:ß�á��
021 WrVSYUosWOl|`qtZ\�l|`qtCÈ�Øm× ç»���á£ [ 0 ¨ �C��\°§
�}]�È�Øm×|è»���Á£�]XRUT��stXT�VZVXYUtZT�VSWOoUf�tZT+dmVZT�zJWO]XR�WOoUf�tZT+dmVZWroUpCwCAx(4dgoU^�]XRUT�^UWOVZ]XtXWr[sYs]aWO`qo
R�dgV�dVÞ{áGæIÞlòxôxã
�íó�åDâ{ð�òàåMã°§

Ç.- åMãàæ�ñ;��õlòxæ�âàé�ì�é�áGæ	òxß3�*ß�á��54�áGó�æ	ä�òxõ>ø
021 �C�b`@wmT�tJ]aRUT�l|`qt�z}dgtX^��µ`qt�]aWO`qo_`mlÇ]aRUT�f+d+w�WO]kjm§
QSRUT,�UtZT�VXVZYUtXT�^UWrV�]atXWO[UYs]XWr`qo¢`{wqT�t³]aRsT�tZT+dmt�z}dmtZ^��e`qtZ]XWr`qo¢`ml>]aRUT,f+d+w�WO]kj [ È�Øg×"èÕ���Á£�\
f R�dgoUpqT�VJl|tX`m\�dVÞ{áGæIÞlòxôxã
�íó�åVâ{ð�òàåMãCì_ájòyÞ{áGæIÞlòxôxã
��ä�á��:æ]â{ð�òàåMã°§
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Possible Cp Value From Additional Transducer

L/D=6.0  Open
L/D=8.0 Open/Transitional Boundary

L/D=11.0 Transitional
L/D=13.4 Transitional/Closed Boundary

L/D=17.5 Closed

c0WrpmYUtXT�£s§á�0v�©�T+dmVZYUtXT�^ ¶ d{w�Wi]kj'c0hO`E`mt�~"WOVZ]XtXWr[sYs]aWO`qoUVJl|`qt�T�dmf RÌc0hr`{zàñJT�pmWr\�Tm§�© B��s§ÁÍ�ÃEu
] dm´gT�o%l|tX`q\±tXT�l|T�tXT�oUf�T�¡ £E��¦Ð§

Ç �Põúòxæ�âàé�ì�é�áGæ	òxß6�*ß�á��
QSRUT 021 ^UWrV�]atXWO[UYs]XWr`qo_WOoUf�tZT+dmVZT�VJpqtadg^UY�dmhOhOj�l|`qtCÈ�Øm×|ç»���Á£s§
QSRUT��UtZT�VXVZYUtXT�^UWrV�]atZWr[UYs]XWr`qo�l|tX`q\ È�Øm× è»���Á£�WOVSoU`{zCf�`moUf+d+wqT¼ºk^U`{zJo�§

Ç �Põúòxæ�âàé�ì�é�áGæ	òxß ñ7% ß�á�â�ãlä��:ß�á��54�áGó�æ	ä�òxõàø
��tXT�VXVXYstXT�f�`ET°¹�T�o�]aV�WroUf�tXT+dgVXT¢YUoUWil|`qtX\�hOj�l|tX`q\ÅoUT�p�dH]aWOwmTbwmdghrYUT�V�WOo4]aRUT¢w�Wrf�WOoUWO]kj&`ml
]aRsT%l|tZ`qo�]blüdmf�T_]X`­hrdmtXpmT_�µ`qVZWO]XWOwqT�wgdmhOYUT�V¢dgRUT+dm^É`ml,]aRUT%tZT+dmt6lüdmf�Tm§ÈQSRUT%T°¯�]XtXT�\�T
wgdmhrYsT�VJdmtZT�`gl
]XRUT�Vadm\�T�\�dgpqoUWO]XYU^UT�dmV}]XRU`qVZT�\�T+dmVZYUtXT�^�l|`mtSf�hr`mVXT�^�f+d+w�WO]kj�·�`{z�§

Ç % ß�á�â�ãlä8�*ß�á��
QSRUT)·U`@z�[eT�f�`m\�T�V"f�hO`qVXT�^&zJRUT�o­dmo4WOos·�T�f�]aWO`qo&�e`qWOo�]�`Ef�f�YUtZV�Wro�]aRUT6�stXT�VZVXYUtZT¢^UWrVÊº
]atZWr[UYE]aWr`mo%dg]
È�Øm×9�¸���áÃE§
�àl|YUtZ]XRUT�t,WroUf�tXT�dmVXT�`ml0]XRUT)f�d{w�Wi]kjy(�Ag~Ætadg]XWr`¢f+dgYUVXT�V�]aRUT�WroE·�T�f°]aWr`mo&�e`qWro�]J]a`¢l|`qtX\
db�UhydH]aT+dgY�§
�ãVZ]XWrhOh0l|YUtZ]XRUT�t�WOoUf�tZT+dmVZT�`gl³]XRUTL(�Ag~1tXdg]aWO`_f+dmYUVZT�V�d�^sT�f�tZT+dmVZT�`gl��UtZT�VZVXYUtZT�Wro4]XRUT
�Uhrdg]aT�dmYUT�^%tZT�pqWO`qo�§
QSRUT}\�dH¯EWr\)YU\¸�UtXT�VXVZYUtXTJdg]NÈ�Øm×:�Æ�}WOV5dm�U�stX`+¯EWr\�dg]aT�hOj�]aRsT}Vadm\�T³wgdmhOYUT�\�T+dgVXYUtZT�^
dg]S]XRUT�[µ`qYsoU^�dmt�j_`mlÇ]atadgoUVXWi]aWr`mo�dmhµ·U`@z�§
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Ñ¿]%WrV�Wr\��µ`qt�] dmo�]�]a`�oU`m]XT&]aRsT'z}d+j�WOo�zJRUWrf R»��hOT�o�]a`{w�Wrf R»f R�dmtXdmf�]XT�tZWrVXT�V_]aRUT'f�d+wEWi]kj
·�`{zJV%dmoU^�]XRUT4�UtZ`q[UhrT�\�V�]aR�dH]_\�d+jÉ`�f�f�Yst�u�dmV_d®tXT�VXYUhi]_`ml�T¼¯s�eT�tZWr\�T�o�] dgh�hrWO\�Wi] dg]XWr`qosV�u
zJRUT�o�dmo�dghOj�VXWOoUp']aRUT�tXT�VXYUhi]aV�§ÉÑkoÉRUWOV¢dmo�dmhijEVZWrV�u���hrT�o�]a`{w�Wrf R7^sT�¾�oUT�V�]XRUT%[µ`mYUoU^�dmt�j�[eT°º
]kz³T�T�o�`q�µT�o®dmos^²]atXdmoUVZWO]aWO`qo�dmhÇ·�`{z�]a`�`Ef�f�YUt�zJRUT�o�]aRsT9å	õ¼ã{â{âàó�õ{ãjäxé�âàì�õ>é�ö�ó0ì�é�áGæ|áGôxãàõ9ì.ðMã
õ¼ãlòxõ&� òxõläîåMáGõ>ì�é�áGæYá_ïîì.ðMãLÞlòxô�é�ì�øgÞ{ð�òxæ�ê�ã{â ï>õ{áGñ òVÞ{áGæIÞlòxôxãîó�å�â{ð�òàåMãîì_á]òDÞ{áGæIÞlòxôxãÖä�á��:æ
â{ð�òàåMã°§ÇÑko�wmT�V�]aWrpqdg]aWO`qo�`glU]aRUTLT°¯E�eT�tZWr\�T�o�] dmh�^�dH] d�VZRU`{zJV0]aRUdg]�]aRUTL]aRUTL\�T�dmVXYstXT�\�T�o�]
zJRUWrf R
^UT°]aT�tZ\�WOoUT�VJ]aRsT�f�YUtZwmT)VXRUdm�µT�l|`qt,×LØmÙ BC¥ [ c0WOpqYUtZT�V,£s§á��dmos^&£s§ÁÂ�\}WrV�dg]�È�Øm×YBC���ÁÍqÂ�'qÃ�§
Ñ¿]}WOV³�e`qVZVXWr[shrT�]XR�dg]³T°¯�]atXd6�µ`mWro�]aVLf�hO`qVXT�t³]a`�]aRUT�tXT+dgt³z�dmhrh½z�`mYUhr^�f R�dmoUpqT�]aRUT"VZR�dm�eT�`ml<]XRUT
^UWOVZ]atZWr[UYE]aWr`mo®dmoU^�RsT�oUf�T�]aRUT�f�hydmVZVXWi¾�f+dg]XWr`qo>§4c�`qt)T¼¯Udg\��UhOTmu#d&�e`qWOo�]6dg]6]XRUT�hr`�f+dH]aWr`mo�`ml
]aRsT�dmtXtZ`{zJRUT+dm^_WOo�]aRsT�¾�pqYUtZT"\�dm´mT�V�]aRUT��UtXT�VXVXYstXT�^UWOVZ]atZWr[UYE]aWr`mo�f�`moUf+d+wqT�Ys��§Ln#\��UhO`@j�WOoUp
]aRsT)\�T�]aRs`E^'`gl�f�hrdmVXVZWO¾�f�dg]aWO`qo&YUVZT�^4[�j���hrT�o�]X`@w�WOf R4T�]�dghÇ]XRUWrV,z�`qYshr^&WOoU^UWOf+dg]XT�`q�eT�o�·�`{z
tadH]aRUT�t�]aR�dgo�]atXdmoUVXWi]aWO`qo�dmh¨§0c0WOpqYUtZT�V}£E§ÁÔ¢dmos^_£s§áÃ�VXRU`{zÕ]aR�dH]}]aRUT�hydmV�]��UtZT�VZVXYUtZT�]XtadmosVX^UYUf�T�t
`qoÈ]aRUT�f+d+w�WO]kj�·�`E`mt¢l|`mt6]atadgoUVXWi]aWr`mo�dmh�·�`{z�WOVbVX`q\�T�z�d+jÉVXRU`qt�]�`ml�]XRU`qVXT_l|`qt¢[e`m]aRÉ`q�eT�o
dmoU^­f�hO`qVXT�^²·�`{z�§�c½`mt�[e`m]XR­]XRUTb]atadgoUVXWi]aWr`mo�dmh5f�dmVXT�V)Wro4]XRUT�¾UpqYUtXT�V�Wi]�WrV�T�w�WO^UT�o�]�]aR�dg]�d
l|YUt�]aRUT�t��e`qWro�]J^U`{zJoUV�]atZT+dm\îf�`mYUhr^�f R�dmoUpmT�]aRsT�VZR�dm�eT�`ml
]aRUT��UtZT�VXVZYUtXT�^UWrV�]atZWr[UYs]XWr`qo_zJWi]aR
]aRsT��UtZT�w�Wr`mYUVXhij%hydmV�]�wgdmhOYUT [ oU`{zàVXT�f�`qos^'hydmV�]>\ST�ÎµT�f°]aWOwmT�hij�dmf�]XWroUp�dmV"dgo&WroE·�T�f°]aWr`mo��e`qWro�]�§
��hi]aRU`mYUpqRÌ��hrT�o�]X`{wEWOf R²f�`qoUVZWr^UT�tXV�^�dg]ad_l|`mt�wgdmtXWO`qYUV"zJWr^E]aRUV�dmos^­^sT��s]XRUV�]XRUTbf�`moUf�hOYUVXWO`qoUV
tXT�hydg]XWroUp�]a`�]XRUT6f�hrdmVXVZWO¾�f�dg]aWO`qo&]XT�oU^']X`_[µT)]XRUTbVadg\�Tg§�QSRUTb^�dg]ad�Wro&¾�pmYUtXT�V�£s§Þ��u�£s§ Ô%dmoU^
£s§áÃ&WrV)l|`mt<;�ØmÙ B�Ôs§²QSRUT_hOT�oUpg]aR�`mlJ]aRsT�f+d+w�WO]kj�WrV)wgdmtZWydm[UhOT�zJRsWrhrV�]6]aRsT_^UT��s]XRÈWrV¢�E§ Ô
Wrosf RUT�V�dmoU^�]XRUT�zJWO^s]aR_ÍE§á£�WroUf RUT�V�§5Ë»Wi]aR�]XRUT�VZT"o�YU\6[eT�tZV�]aRUT�tXT�dmVX`qosV³l|`qt#]aRUT�hr`�f+dg]XWr`qo�`ml
]aRsT6�UtXT�VXVZYUtXTb]atXdmoUVZ^UYUf�T�tXV�dmoU^4RsT�oUf�T¢]XRUTbdmoUdmhOj�VXWOV"`ml�]XRUTbtXT�VXYUhi]aV"f�dmoÌ[µT6VZT�T�o�§)c
WrpqYUtZT
£s§ÁÂ�VZRU`{zJV³]XRUT�hO`Ef�dg]aWO`qob`ml>VXT�hOT�f°]aT�^��UtXT�VXVZYUtXT�]XtadmosVX^UYUf�T�tZV³l|tX`m\Æ]aRUT,T°¯E�eT�tZWr\�T�o�]�`gl<��hrT�oEº
]a`{w�Wrf R>§�QSRUT�wmdgtXWydg[UhrT,hrT�oUpm]aR_`glÇ]XRUT�f+d+w�WO]kj�WrV}VZRU`{zJo�l|`mt/(EBb��ÔU§ÁÔsu>�{Ís§á�6dmoU^��g£s§ÁÔbWOoUf RUT�V�u
zJRUWOf R�pqWOwmT�V�(�Ag~Àtadg]XWr`qVL`ml�£Eus¥6dgoU^&�q�muEtZT�VX�eT�f°]aWiwqT�hij [ ]aRU`mVXT�f�`qtXtZT�VZ�µ`qos^UWroUp�]a`�]XRUT"^�dH] d
Wro²¾�pqYUtZT_£s§ÁÂ�\°§4c�`qt4(EAm~CB�£�]aRsT�¾�o�dmhL]atXdmoUVX^sYUf�T�tbWrV6dH])(EB6�+Ô'Wrosf RUT�V [ wCAx(EB��s§ÁÍ�'q�q�q�x\
zJRUWOf RbWrV5tZT+dmVZ`qo�dm[Uhij)f�hr`qVZT�]a`"]XRUT}f�d{w�Wi]kj6tXT�dmt0z�dmhrh¨§0�,`{z�T°wqT�t�l|`qt (�Ag~CB�¥,]aRUT�¾Uo�dmhE]XtadmosV�º
^UYUf�T�t�WOV�dg]C(EB6�{¥�Wrosf RUT�V�pqWiw�WroUp_d�hO`Ef�dg]aWO`qo&WOo&]aT�tX\�V"`ml*wCAÝ(É`ml³�s§ÁÍqÂ�'mÃE§�c½`mt�(EAm~CB6�q�
]aRsT�hO`Ef�dg]aWO`qoÌWrV)�m£�WOoUf RUT�V�zJRUWOf R®pqWOwmT�V®wCAx(EB��s§ÁÍq¥mÔ�¥mÔq¥s§�Ñ¿]�WrV�]aRUT�tXT°l|`qtXT�VXT�T�o®]aRUdg]�]XRUT
hr`�f+dH]aWr`mo�`ml�]aRsT�]atXdmoUVX^sYUf�T�tJl|`mt³]aRsTC(�Ag~CB�¥�f+dmVZT�^U`ET�VSoU`m]Jdghrhr`{z»^UWOtXT�f�]Sf�`q\��UdmtXWOVX`qoUVL]a`
[eT�\�dm^UTg§#Ñ¿]�WOVSf�hOT+dmtZhOj�T°w�Wr^UT�o�]J]XR�dg]J]aRUT�hO`Ef�dg]aWO`qo_`mlÇ]aRUT��UtZT�VXVZYUtXT�]atXdmoUVX^sYUf�T�tXV�f�hr`qVZT"]a`
]aRsT�tZT+dmtJz}dghrh<WrVJf�tXWO]XWrf�dmh�Wro�^UT°]aT�tZ\�WOoUWrosp¢]XRUT�f R�dmtadgf�]aT�tXWOVZ]aWOf�V,`ml0]XRUT�·�`{z�§J��`{z�T°wqT�t�]aRsWrV
WrVJdghrVX`�dbhrWO\�Wi] dg]XWr`qo�`mlÇ]aRUT�T¼¯s�eT�tZWr\�T�o�] dgh�VXT°]aYU��YUVXT�^�§
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c0WrpmYUtXT)£s§áÂ0v"n0¯E�µT�tXWr\�T�o�]admh0VZT�]aYs�²`ml#f�d+wEWi]kj4dmos^­�stXT�VZVXYUtZTb]atadgoUVX^UYsf�T�tZV�] dm´gT�o4l|tX`q\ótXT°lyº
T�tZT�oUf�T�¡¤£s��¦¨§

-0.2

0

0.2

0.4

0.6

0.8

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

C
p

X/L

L/D 2.0  Open
L/D 6.0  Open

L/D 10.0  Transitional
L/D 12.0  Closed
L/D 17.5  Closed
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Y/D[ d�\}~"WOVZ]XtXWr[sYs]aWO`qo_dmhO`qoUp ¶ d+w�WO]kj%c0hO`E`mt [ [�\}~"WrV�]atZWr[UYs]XWr`qo�dmhr`qospb��lÏ]JË®dghrh
c0WrpmYUtXT�£s§ÁÔ�v
n5ÎµT�f°]#`ml½wmdgtXWydH]aWr`mo�WOo)(EAm~�tadg]XWr`"`mo6�UtXT�VXVZYUtXTJ^UWOVZ]atZWr[UYE]aWr`mo�uq©�dmf R��s§á¥Eum] dm´gT�o
l|tX`q\�tXT°l|T�tXT�oUf�T�¡¤£s��¦

c�YUtZ]XRUT�t�Wro�wqT�VZ]aWOp�dg]XWr`qo�`ml5¾�pmYUtXT�V�£s§ Ô�dmoU^'£s§ÞÃ¢VXRU`{zà]aRUdg]�]XRUT6�UtZT�VZVXYUtZT�V�`qo�]aRUT)dglÏ]�z�dmhOh
WroUf�tXT�dmVXTÌpqtXdm^UY�dmhOhOjªdmV_]aRsT5(EAm~ tXdg]aWO`�`ml�]XRUTÌf+d+w�WO]kj¬WOoUf�tZT+dmVZT�V�§1QSRsTÌ¾Uo�dmh�wgdmhOYUT4`qo
]aRUT�f+d+w�WO]kj­·�`E`mt)VXRs`qYUhr^�[µT�f�hr`mVXT�]X`&]aRUT�wmdghrYUT�dg])]XRUT�[e`m]X]X`q\9`mlS]aRUT�dglÏ])z�dmhOhLl|`qt)dmhrh
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X/L

L/D 2.0  Open
L/D 6.0  Open

L/D 8.0  Transitional
L/D 14.0  Closed
L/D 17.5  Closed
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Y/D[ dR\}~"WrVZ]XtXWO[UYs]aWO`qo_dmhO`qoUp ¶ d+w�WO]kj%c
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kfDGF_Q�F&T`DGF µ�µ oBpcHKXZMGFIUKe��9Q�F_�GQ�F_S�F_L�T`S�T`D^F&P�UcT>T`UKO Uce�T`DGF$H�e³T"k�HKX]X'kf[ZT`D µ�µ o·¶¸v
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¼�ÔÆÕ Ö�Ã£×7Ø_Á6¾£Å´Ä/Ù�ÀyÚ3¾7Ø_Å�¿yÅ�Á6¾£ÚGÛEÜ�Ú�ÝÞÅ³¿
ß°à7Á{á�Ø

T`Q>HKLGS>[nT`[ZUVL3HKX{JbHbp�[ZTrY<i3Ulkºkf[ZX]X{iGMGJRT>M3HcT`F'P6FRTrk�F_F_L�T`DGFfi3Ulk�¬â�3FRX]hGS�e�UVQ2T>DGF�UK��FRL"HKL^h�JRX]UVS�F_h
JbHKS�F_S�[ZT'[]SfF
�{�6F_J
T`F_h&T>D3HcTfT`D^F=�GQ�F_S>S�MGQ>F�T`Q�F_LGhIkf[ZX]X�Q�FRi3FRJRT�T`DG[ZS_�6HKS'S>DGUlkfL&[ZLq�3WKMGQ>FRS��^z �
HKLGh��^z©x{z���X]FRLNT>Ulp{[ZJ�D"P6F_XZ[]FRpKF_h8T`D3H�T¦T>DGF'�GQ>FRS>S>M^Q>F�T>Q>FRLGhGS¦UVL�T>DGF�Hce³T�JbHbp�[ZTrY<k�HKX]X3JRUVMGXZh�P6F
MGS>FRh&HKS'HKL!é�æ	äxé�ÞlòxìíáGõ:ïFáGõ®ä�ã��*æMé�æ�ê�ì.ðMã)Þlòxô�é�ì�ø û á��&�Wãàßëä�ì�ø{åMãLá�Þ{Þàó�õ>õ>é�æ�ê�é�æ�ì.ðMã�âàó�öàâ�áGæMé�Þ
òxæ	äzìHõúòxæ�â�áGæMé�Þgõ¼ã�êxé�ñjã{â
z¨o�MGF/T`U:H±X]HKJ��°UKe�i3Ulkãp�[]S>MGHKX][ZS`HcT>[]UVL°T`DG[ZS�k�UVQ>�uJ_UKMGX]hºUKLGXZY
hGQ`Hbkw¡NM3HKXZ[ZT�H�T`[ZpKF�S��KF
T`J�DGFRS_z�CEDGF<�GQ�F_S>FRL�T�k�UVQ��/[ZL�T`F_L^hGS@T`U"[]L�pVFRS�T`[ZW�HcT>F�T`D^F�S>MGWKWVF_S¯T`[]UKLGS
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pVF_HKX]S¦T`DGF'e�UVX]XZUykf[ZLGW�T`Q�F_LGhGS"!
vVz'|3UVQ<þ µ o�¶ � T`D^Fai3UlkÑ[ZS<UV��FRL�z±CED^F 021 hG[ZS�T`Q�[]PGM{T`[]UKL9[]S�F
¤�FRJRT>[ZpVFRXZY:M^LG[Ze�UVQ�Oge�UKQ
#%$'&)(«��*©�{z�CEDGF��GQ>FRS>S>M^Q>F=T>DGF_L/hGF_JRQ>FbHcS>F_S@S>X][ZWVD�T`XnYaP6FRe�UVQ�F�[ZLGJ_Q�FbHKS�[]LGW8T`U"H�O�H��{[n¬
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|�[ZWVMGQ>Ff�{z©s^Î2�¦HKQ>[]HcT`[ZUVL<UKe*�/FbHKLaÌ�T�H�T`[]J'��Q>FRS>S�MGQ>F�o�[ZS�T>Q>[]P^M^T`[ZUVL<�@XZUVLGW�¥�Hbp{[nTrY�|�X]U�UVQ2kf[nT`D
þ µ o3��HcT>[]UGz2¥�|2o

O�M^OÈHcT54 µ þ7¶�v'JbHKM^S>[]L^W�T>DGFfF
�{[]S¯T`F_L^J_F'UKe�kfD3H�T���XZF_L�T`Ulp�[]J�D�T`F_Q�O�FRh"H�JRUVLGJbHbpKF
¬rM^�
S�D3HK�6FKz9CEDG[ZS<S>FRF_O�S�HcO�PG[]WKMGUVMGS<HcLGh°Q>F_X]HcT`[npVF"T>U&T`DGF�e�UVXZX]Ulkf[]L^WIhGFRS>J_Q�[]�^T>[]UVL^S�e�UVQ
T>Q`HKLGS�[ZT>[]UVL3HcX�HKLGh~JRX]UVS�F_h~i3Ulk¨kf[]XZX�S>[ZO��^XZY�P�F�Q�FRe�F_Q�Q>FRh/T`U�HKSfJRUVLGJbHbpKFKz

6 zf��S�T`D^Faþ µ oÑQ>HcT`[ZU/[ZLGJ_Q�FbHKS�F_S�T>DGF"�^Q>F_S�S>MGQ�F~HcT�T`DGF�e�Q>UVL�T�UKeET`DGF�JbHbp�[ZTrYdWVQ>HKhGM3HKXZXZY
hGFRJ_Q�FbHKS�F_S_z$CED^[]S=F
¤�FRJRT<[ZS�HcT�T`Q�[]PGM^T`HKPGXZF8T>UIT`D^F�i3Ulk}F
�{�3HKL^hG[]LGW/e�MGQ�T>DGF_Q�[]L�T`UIT>DGF
J_Hlp�[nTrY9HcT=T`DGFaXZFbHKh^[]LGW&FRhGWVFcz�� [nT`D9T>DGF"i3Ulk}T`MGQ�LG[]LGWIO�UVQ�F"[ZLNT>U&T`DGF"JbHbp�[ZTrY±T>DGF
�GQ�F_S�S>MGQ�F"HcT�T>DGF�Hce³T�UKe�T`D^F�J_Hbp{[nTrY&kf[]XZX2HKXZS>U~[]L^J_Q>F_HKS>F�HKS�[ZS�FRp�[]h^F_L�T�[]L$�3WVMGQ�F8�^z�s^z
� [nT`D8T`DGF'�GQ>FRS>S�MGQ>F�WKQ`HKhG[ZF_L�T¦P�F
Trk�FRF_LaT>DGF'e�Q�UVL�T�HcLGh�Q�FbHKQ¦UKe�T`DGF�JbHbp�[ZTrY8[]L^J_Q>F_HKS>[ZLGW
T>DG[]SED3HcSfT>DGF�FR¤�F_J
T@UKe7S>O�U�UKT`DG[ZLGW�T`D^F�JRUVLGJ_HlpKF�S�D3HK�6F=HcS>S>U�J_[]HcT`FRh�kf[ZT`DqUV�6F_L�i3Ulk�z
��T�þ µ o�¶��/T>DGF�i3UlkÑ[ZS�S�T>[]X]X�UV�6F_L:T`DGUKMGWVD9T`D^FqJRUVLGJ_HlpKF_LGFRS>S�UKefT`DGF�hG[ZS�T>Q>[]P^M^T`[ZUVL
[ZS�XZF_S�S"�GQ�UVLGUVMGL^J_F_h�zj��Taþ µ o�¶���T>DGF/JRMGQ�pKF&[]S�HKXZO�UVS¯T8X][ZLGFbHKQRzºCEDG[ZS"þ µ oBQ>HcT`[ZU
[ZS@k�FRX]X2kf[nT`DG[ZL&T`DGF�T>Q`HKLGS�[ZT>[]UVL3HcX7P6UVMGLGh^S�HcS�J_X�HcS>S>[n�3F_h�P�Y���X]FRL�T`Ulp�[]J�D\HKLGh�S>Uq[ZT�[ZS
Q�FbHKS�UVL3HKPGXZF¦T>U�HKS�S>MGO�F�T>DGF��GQ�F_S�F_L�T�S>[ZO�MGX�H�T`[]UKLGSÞHKQ>F��GQ>FRhG[]J
T`[ZLGW�HfT`Q`HcLGS>[nT`[]UKL3HKXVi3Ulk�z
CEDGF�hG[n¤�FRQ>FRLGJ_F�[]LaT>DGF�i3UlkE�3F_XZhqkf[ZX]X�P6F�hG[]S�J_MGS�S>FRh&S>DGUKQ�T`XnYVz

�^zf�je�MGQ�T>DGF_Q�[ZLGJ_Q�FbHKS�F�[]L�T`DGF�þ µ o«Q`HcT>[]U=J_HKMGS�F_S�T`D^F�hG[]S¯T`Q�[]PGM^T>[]UVL�T`U�JRMGQ�pKF�UVM^Trk�HKQ>h^S_z



¼�Ô6Ô Ö�Ã£×7Ø_Á6¾£Å´Ä/Ù�ÀyÚ3¾7Ø_Å�¿yÅ�Á6¾£ÚGÛEÜ�Ú�ÝÞÅ³¿
ß°à7Á{á�Ø

CEDGF��GQ�F_S�S>MGQ�F�hG[ZS�T>Q>[]P^M^T`[ZUVL"D3HcSfH�J_UVL�pVFå�qS>D3Hc��Fcz¦CED^F��3L3HKX�h^[]S�T>Q>[ZPGM^T`[ZUVLa[ZS�S>DGUlkfL
e�UVQ7H@J_XZUVS>FRh�JbHbp�[ZTrY�i3Ulk:kf[ZT>D<þ µ o�¶�vl�^z£�@XnT`DGUVM^WVD�H'��UV[ZL�T2UKe3[ZL^i3FRJRT`[ZUVL=UKQ��GX]HcT`F_HKM
Q>FRWV[]UKLq[ZSfLGUKTf�GQ�F_S>FRL�T@T`D^F��GQ�UVWVQ�F_S>S�[]UVLqUKe£T`DGF�S>DGHK��FRS'T>D3HcTfT`D^[]SEk�UKMGX]hqFRpKF_L�T`M3HcX]XZY
U�J_J_M^Q_z

¥�UVO��3HKQ>[ZLGW~T`DGFRS>FaT`Q�F_LGh^S=kf[ZT>D±T`DGUKS>FaUVP^S>F_Q¯pVFRhu[ZL\T>DGF"k�UVQ>�dUKef��X]FRL�T`Ulp�[]J�D���[nT=[ZS=S>FRF_L
T`D3H�TET`DGF
Y~HKQ>F�pKF_Q�Y~S�[]O�[]X]HKQ_z£CEDGF�UVLGXnYaQ>F_HKX*hG[n¤�FRQ>F_L^J_F�[]SE[ZLqD^Uyk«T`DGF�J�DGHKLGWVF�e�Q>UVOÏUV�6F_L
T`UaT>Q`HKLGS�[ZT>[]UVL3HcX7J_Hlp�[nTrY&i3Ulk.[ZS�[]L�T`FRQ>�GQ�FRT>F_h�z�CED^F<[]L^i3M^F_LGJRF�Uce¦T>DGF<X]U�JbH�T`[]UKL&UKe¦�GQ>FRS>S�MGQ>F
UVQ>[n�3J_FRS�[]LaT>DGF�F
�{�6F_Q�[]O�F_L�T`S�e�UVQ�T`DGF@T>Q`HKL^S>[ZT>[]UVLGHKX�JRUVMGXZh�D3HbpVF�[]L{i3MGF_L^J_F_h~T`D^F�[]L�T`FRQ>�GQ�FRT�Hy¬
T`[ZUVL\Uce�T`DGF�Q>FRS>MGXnT`S=HKS�h^[]S>JRMGS>S�F_h°HKP6UlpVFczqCED^F"J_UKO��GM{T`F_h\�GQ>FRS>S�MGQ>Fah^[]S�T>Q>[ZPGM^T`[ZUVLGS�S>D^Uyk
T`D3H�T�e�UKQ�T>Q`HKLGS�[ZT>[]UVL3HcX7i3UlkÈT`D^F��GQ�F_S�S>MGQ�FaHcT74 µ þ£¶�vVz��qS�DGUVMGXZh\P6F�DG[]WVD^F_Q�T`D3HcL\T`DGHcT�e�UKQ
UV�6F_L�z�CED^[]S�[]L&T>MGQ>L�J_HKMGS>FRS�H~Q�F_hGM^JRT`[ZUVL�UKe�T`DGF8JRUVLGJbHbpKF_LGFRS>S=Uce¦T>DGF8�GQ>FRS>S�MGQ>F�hG[]S¯T`Q�[]PGM{¬
T`[ZUVL�HKS�T>Q`HKL^S>[ZT>[]UVLGHKX6iGUyk«[]S�HK�G�GQ�U�HKJ�DGFRh�z¦þ*U{UV�N[ZLGW�P3HKJ��"HcT�T>DGF�F
�{�6F_Q>[ZO�FRL�T�HKX�Q>F_S�MGXZT>SEUKe
��X]F_L�T>Uyp�[ZJ�D&ý³�3WVMGQ�F��{z 6 ÿ�[nT�[]S�S�F_FRL�T`DGHcT�T`DGFEJ�D3HcQ`HKJ
T`F_Q�[]S¯T`[]JRS�UKe�T>DGFf�GQ>FRS>S�MGQ>F�hG[]S¯T`Q>[ZPGM^T>[]UVLGS
HKQ>F�pVFRQ�Y/S>[]O�[]X]HKQ_z98rLIT`DGF�J_MGQ�Q>FRLNT@k�UVQ��Æ��HcT�HKL&þ µ o.Q>HcT`[ZU"UKe��^�6T>DGF=JRUVLGJ_HlpKF_LGFRS>S�UKe�T>DGF
�GQ>FRS>S�MGQ>FEhG[ZS�T>Q>[]P^M^T`[ZUVL�DGHKS�P6F_FRL�S>O�U{UcT`DGFRh�UVM^T£T`U�S�MGJ�D8HKL�F
¤�FRJRT2T>D3HcT7[ZT7[]S�HKX]O�UVS�T£XZ[]LGF_HKQ_z
CEDG[]S�F
¤�FRJRT�[]S¦HKX]S�U�S>F_FRLaHcT�T>DGF�UcT`DGFRQ��/HKJ�D"LNMGO�P6F_Q�S_z���X]FRL�T`Ulp�[]J�D"h^FR�3LGFRh�T>D3HcT�e�UVQ�UV�6F_L
i3UlkÈT`DGF�hG[ZS�T`Q�[]PGM{T`[]UKLdk�UVMGXZh±P6F�JRUVLGJbHbpKFaMG�±kfDG[ZX]F<e�UVQ�T`Q>HKLGS>[nT`[ZUVL3HKX�iGUykÈT>DGF"S�D3HK�6F"[ZS
J_UVL^JbHbpVF'hGUlkfL�z58rL8T`DGFf�GQ�F_S>FRL�T�Q�F_S>M^XZT`SR��HcT�T`DGFfP6UVMGLGh3HcQ�Y<UKe�UV�6F_L�HKLGh8T`Q>HKLGS>[nT`[ZUVL3HKXNi3Ulk��
T`DGF�hG[ZS�T>Q>[]P^M^T`[ZUVL�[]SELGFR[ZT>DGF_QEJRUVLGJbHbpKF=LGUVQEJRUVL�pVFå��z
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CEDGF�T`[ZO�F=HbpVF_Q>HKWVFRhd�^Q>F_S�S>MGQ�F8hG[]S¯T`Q>[ZPGM^T>[]UVLqe�UVQ�T>DGF8þ µ o ¶��~�IHKJ�Dd�^z���x�JbHcS>F�T`FRS�T>F_h�P�Y
o�­>�'�w[]S�HKX]O�UVS¯T�[ZhGF_L�T>[]JbHcXÞT>U�T>D3HcT�Uce�Ð���Ì{��T>F_S�T@JbHKS�FK�*HcS�S�DGUlkfL$[]L/�GWVMGQ>F=�^znvl�^zfCEDGF
X�HcT�T`FRQ*JbHKS�F�kf[]XZXVP6F¦M^S>F_h�e�UVQ*T`DGF�HKL3HKXnY�S>[]S*Uce^T`D^F¦i3Ulk9e�F_HcT`M^Q>F_SÞe�UVXZX]Ulkf[]LGW�T>DGF¦O�F
T`DGU�hGUVXZUVWKY
�GQ>F
p�[]UVMGS�XZY8Hc�G�GX][ZF_h8T`U�T`DGF'UV�6F_L�JbHKS�FKz�CEDGFfT`Q>HIH�F_J
T`UVQ¯Y8UKe�T`D^FfpKUVQ�T>F
��J_UKQ>F_S�HKLGh��GQ>FRS>S�MGQ>F
k�HbpKF_S7e�Q�UVO«T>DGF�LNMGO�FRQ>[ZJbHKXVJRUVO��GM^T�H�T`[]UKL�e�UVQ*þ µ o�¶��E[]S*S>D^UykfL�[]L��3WKMGQ>F¦�^znvVvVzÞCEDGF¦FRpKF_L�T`S
HKQ>F�S�[]O�[]X�HcQ�T`UfT`DGUKS>F�T`D3HcT£U�J_JRMGQ7[ZL�T>DGF¦UV��FRL=J_Hlp�[nTrYV�K[ZL�pVUVXnp{[ZLGWET`DGF¦[]L�T>F_Q`HcJRT`[ZUVL�UKe^pKUVQ�T>[]JRF_S
[]L�T>DGFEJbHbp�[ZTrY�HKS2T`DGF
Y=e�FRF_h�UK¤"T>DGFEX]F_HKhG[]L^W�F_hGWKF�pVUVQ¯T`[]JR[ZTrY�P�F
e�UVQ>FEO�Ulp�[]LGW�hGUlkfLGS¯T`Q�FbHKOÓ[ZL
T`DGF�J_Hlp�[nTrYVz¦|�[]WKMGQ>FRSf�^zZv � �3�^znvyx<HKLGhq�^znvl�<S>DGUlk§T>DGF��GQ>FRS>S�MGQ>F�J_UVL�T>UVMGQ>SR�ÆS�T`Q�FbHKO�X][ZLGF_S�HKLGh
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pVUKQ�T`[ZJ_[nTrY"JRUVL�T`UVMGQ�S_�ÆQ>FRS>�6F_J
T`[ZpKF_XnYV�Ge�UVQ�T>DGF�þ µ o�¶��=JbHbp�[ZTrYKz�Ì�MGP^T`XZF�hG[Z¤�F_Q�F_LGJRF_SEe�Q>UKOÑUV�6F_L
JbHbp�[ZTrY\i3Ulk HcQ>FaF
p{[ZhGF_L�T_z±CEDGF~[]L�T>F_LGS�[ZTrY\UKefT`DGF��GQ�F_S�S>MGQ�F/UVS�J_[ZX]X�H�T`[]UKLGS�e�UVQ=T`Q>HKLGS�[ZT`[ZUVL3HKX
i3Ulk���T`D^UVMGWVD�S�T>[]XZX7S�MGPGS�T`HKL�T`[]HKXÒ��[ZS�Q>FRhGMGJRF_h�z<|7[]WVMGQ�F<�^znv 6 S>D^UykfS�T>DGF<WVQ`HchGM3HKX7Q>F_h^MGJRT>[]UVL
[]L�T`D^FaÌ^��þºUVL�T`D^F�J_Hlp�[nTrY$i3U{UKQ�HcS=þ µ o}Q`HcT>[]U~[]LGJRQ>F_HKS>FRS_za�}LGUKT`HKPGX]F<T>Q>F_L^h±[]S�T>D3HcT�HcT
#%$'&LKÈ��* 6 x�T`D^F�hGF_JRQ>F_HKS>F8[]L&T>DGF8Ì^��þ5HKS�þ µ oÓ[]L^J_Q>F_HKS>FRS�[]S�¡NMG[nT`F�S�MGPGS¯T�HKL�T`[]HKXÒz�|7[]WVMGQ�F
�^znvVv�[ZLGhG[]J_HcT`FRS@T`DGHcT�T`D^[]S�XZU{J_HcT`[ZUVL/[ZS@kfDGFRQ>F8HaLGF
k�pKUVQ�T>F
�$e�UVQ�O�S�[]LIT>DGF<JRY�JRX]F8HKLGhEH�M^S�T
hGUlkfLGS¯T`Q>F_HKO e�Q>UKOÏT`D^[]SEX]U�JbH�T`[]UKLa[]S�kfDGFRQ>F�T`DGF�pKUVQ�T>F
�qF_L^J_UVMGL�T>F_Q>S�HKLqMG�GS¯T`Q>F_HKO O�Ulp{[ZLGW
�GQ�F_S>S�MGQ>F�k�HlpKFKz
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ý´H�ÿE¥�Hbp�[ZTrY�|�X]U�UVQ ý�PÆÿf¥�Hlp�[nTrY���e³Tf�±HKX]X
|�[ZWVMGQ>F&�^zZvb�^Î5¥�UVO��GHKQ>[ZS>UVL¹UKe=��Q>FRS>S>M^Q>F9o�[ZS�T>Q>[]P^M^T`[ZUVL²e�UVQ�C£Q`HKL^S>[ZT>[]UVLGHKX�¥�Hbp�[ZTrYj|�XZUlk��
þ µ o�¶��

CEDGF��^Q>F_S�S>MGQ�F�T`Q`HcJ_F@T`HK�KFRLae�Q>UVOÈT`D^F�Hce³T�k�HKXZX�UKe*T>DGF�J_Hlp�[nTrYa[]S�S>DGUlkfL�[ZL"�3WVMGQ�F��^znvl��HKL^h��
[]L/HKJRJ_UVQ�h3HKLGJRF�kf[ZT>D/�3WKMGQ>F 6 z 6 vV�Æ[]LGhG[ZJbHcT>F_SfT`D3H�T�UKLGF=O�U{h^F�[ZS�h^UVO�[ZL3HcT>[]LGWGz�CEDGF�iGUyk�[ZS
HKL3HcXZY�S>FRh9P�F
Trk�FRF_L°T`DGF�LGUVL{¬âhG[]O�F_L^S>[]UKL3HKX�T`[ZO�FRS�UKe'� � z©� 6 HKLGh9��x{z � 6 �2Q�F_�GQ�F_S>FRL�T`[]L^W$UVLGF
J_UKO��GXZFRT>F"�6F_Q>[ZU{h�z/��T<C'¶�� � z©� 6 T`DGFRQ>F�HKQ�F�Trk�U&pVUVQ¯T`[ZJ_F_S=�GQ>FRS>F_L�T8[ZL±T`DGF"JbHbp�[ZTrYºý��3WVM^Q>F
�^znvl�3ý!H�ÿ>ÿåz2CEDGF@pKUVQ�T>F
�aT>D3HcTE[ZS�HcT�#%$'&=K§��*��=D3HKSEP6F_FRLae�UVQ>O�F_h"Q>F_JRF_L�T`XnYV�^kfD^[]X]S¯T�T>DGF@pVUKQ¯¬
T`Få��e�MGQ�T>DGF_Q�hGUlkfLGS¯T`Q�FbHKO·[]S�Hc�G�GQ>UVHKJ�DG[]L^WqT>DGF�Hce³T�k�HKXZX�Hce³T>F_Q�e�F_FRhG[]LGWqUK¤:pKUVQ�T>[]J_[nTrYIT>D3HcT
D3HKS�JRUVL�pVFRJRT`FRhahGUlkfLGS¯T`Q>F_HKOqz2CEDGFf�GQ>FRS>S�MGQ>FET`Q>HKJ_Ff[ZS�HK�G�GQ�U�HKJ�DG[ZLGW�H�O�[ZLG[]O=MGO�S>[]WKL3HKX]XZ[]LGW
T`DGHcT�T`D^F=i3Ulk.[ZS�HcT@T`DGF<FRLGh$UKe�T`DGF=O"HKS�S�F
�{�GM^X]S>[ZUVL$S�T`HKWVFcz��È�^Q>F_S�S>MGQ�F�k�HbpKF8T>D3HcT�k�HKS
e�UVQ�O�FRh�HcT7T`DGF�O�HKS�S2HKhGh^[ZT`[ZUVL�S�T�HcWVF�D3HcS2�GQ>UK�3HKW�HcT>F_h�M^�GS�T>Q>FbHcOwT>U�H@�6UVS>[nT`[]UKL74 µ þ£¶��{z � x��
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|�[]WVM^Q>F��^znv 6 ÎP�¦HcQ>[�H�T`[]UKLaUKe2Ì^��þ9HKX]UKLGW8JbHbp�[ZTrYakf[nT`Dqþ µ owQ>HcT`[ZU

HKS@S�DGUlkfL&[]Lq�3WVMGQ�F��^znv � ý´H�ÿåzECEDGF�Q>FRO"Hc[]LGSfUKe�H8k�F_HK�KFRQ��GQ>FRS>S�MGQ>F=k�HbpVF�J_HKL&P6F=S�F_F_L/T`U
P�FE�GHKS>S�[]LGW�UlpVF_Q�T>DGFfMG�GS�T>Q>F_HKOÓF_h^WVFfUKe�T>DGFfJbHbp�[ZTrYKz��/Ulp�[]LGW�T`U�T`D^FES�T�HcQ�T¦UKe6T`DGFEO�HKS>S¦HKh�¬
hG[ZT>[]UVL8S¯T�HKWVF=ýRQLK§� � *���ÿ2[ZT¦[]S¦S>FRF_L��Ne�Q>UKOÓ�3WVMGQ�F@�^znvyx�ý!Jbÿ¦HcT�C'¶�� � z � 6 ��T`DGHcT�T`DGF'pVUVQ¯T`[]JR[ZTrY
X]UVP6F��GQ>F
p{[ZUVMGS�XZYd�GQ>FRS>FRLNT~ý��3WVM^Q>Fa�{zZvyx\ý´H�ÿ�ÿ�D3HcS�HK�G�GHKQ>FRLNT>XZYdhG[ZS>S>[Z�3HcT>F_h±e�Q�UVOmT`DGF�S>DGF_HKQ
X�HbYVFRQ�[]L�T`U�T`DGFEe�Q�F_F'S�T`Q�FbHKOqz2CEDG[ZS�X]UVP6FED3HKh�e�UVQ>O�F_h<e�Q>UKO.T`DGF'hGUlkfLGS¯T`Q>F_HKOÈJ_UKLNpKF_J
T`[]UKLaUKe
pVUVQ¯T`[ZJ_[ZTrY�e�Q>UVO�T`DGFfX]F_HKhG[ZLGW�F_hGWKFKz�þ*U{UK��[ZLGW�HcT�HKL�F_L�T`[ZQ>FEJ
Y{JRX]F'[ZT�[ZS�S>F_FRL�T>D3HcT�T`DGFfWVQ�UlkET`D
[]L8pVUVQ¯T`[ZJ_[ZTrY<e�Q�UVOÓT`D^F@X]F_HKhG[ZLGW�FRhGWVF�HKLGh"T>DGF'S>MGPGS�F_¡NMGFRLNT'XZUVP�FET>D3HcT�[]S�e�UVQ>O�F_h�FR¤�F_J
T`[ZpKF_XnY
J_UVL�T>Q>UVXZSfT>DGF�O�UcT`[]UKL�UKe�T>DGF�S>DGF_HKQ�X]HbYVF_QRz�CED^F�pKUVQ�T>[]JR[ZTrY�[ZS'S¯T`Q�UVLGWVFRS�T'P�FRX]Ulk¨T>DGF�J_Q>FRS�T�UKe
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|7[]WVMGQ�F��^znvl�^Î���Q>FRS>S>M^Q>F=D^[]S�T>UVQ�Y"UVLqHce³TfJbHbp�[ZTrY�k�HKXZXÒ�3�/HKJ�D&�^z�s8þ µ o�¶��

H~S>DGF_HKQ�X]HbYVF_Q�k�HlpKF�kfDG[ZX]F8[ZT�[ZS�k�F_HK�KFRS�T<P6FRTrk�F_FRL±T`DGF8T`Q�UVMGWVD^S_zT8rL��3WVMGQ�F"�{zZvyxdý!Jbÿ�T>DGF
pVUKQ�T`[ZJ_[nTrYI[ZS�S�T>Q>UVLGW~H�T�#T$�&�K �U* � x�kfD^[]J�D�JbHKL�P6F�S>FRF_L�T`U�P6F�T`UaT>DGF�e�Q>UVL�T�Uce¦T>DGF<LGF
k
pVUKQ�T`Få��z2� DG[]XZFfT>DGF�pKUVQ�T>[]JR[ZTrY8[]S�DG[ZWVD"D^F_Q>F�[ZT¦[]S�XZUyk²e�MGQ�T>DGF_Q�hGUlkfLGS�T>Q>FbHcO kfD^F_Q>F�i3Ulkºkf[]XZX
LGUlk¹P6F_WV[ZL<T`U�F_L�T`FRQ¦T>DGF�J_Hbp{[nTrYVz���S�[nT�hGU{FRS�S>U�T>DGFfT`Q`Hc[]X][ZLGW�FRhGWVFfpVUVQ¯T`F
���NkfDG[]J�D�D3HKS�P6F_F_L
k�FbHK�cF_LGFRh°T>DGQ>UKMGWVD\T>DGF"h^[]S>S�[]�3H�T`[]UKLdUce�pVUVQ¯T`[ZJ_[ZTrYK�7[ZS��^MGS>DGFRh:hGUlkfL�k�HKQ�hGS�[ZL\T`D^F"JbHbp�[ZTrYKz
CEDGF�S�MGPGS�F_¡NMGF_L�T'O�UKT`[ZUVL�[ZS�S�[]O�[]X]HKQ2T`U�T`D3HcT�kf[ZT>LGF_S�S>F_hae�UKQ�UV�6F_LaJ_Hbp{[nTrY8i3Ulk«S�U=kf[]XZXÆUVLGXZY
P6F�JRUVO�O�FRLNT>F_h~UVLqPGQ>[ZFRiGYKz

CEDGF&pKUVQ�T>[]J_[nTrYº[ZSaS>DGUlkfLj[]Lº�3WKMGQ>FRS~�^zZvlx¹ý!Jlÿ�T>U«ý!Flÿ�Q>F_�^Q>F_S�F_L�T`[ZLGW°T`DGF$�6UVQ�T>[]UVL¹Uce�T>DGF
T`[ZO�F�T>Q`HKJRF�e�Q�UVO�C'¶�� � z � 6 T`UqC'¶�� � z©� 6 zaCEDGF�WVQ>UlkET>D9HKLGh\hGUlkfLGS�T>Q>F_HKO·O�UlpVFRO�FRL�T�UKe
T`D^F�pVUKQ�T`[ZJ_[nTrY8[]S¦J_X]F_HKQ>XnY8FRp�[]h^F_L�TfHKS¦[ZT�Q>[ZhGF_S�HcT�T>DGF�e�Q�UVL�T�Uce*T`DGF�S>DGF_HKQ�X]HlYKF_Q�J_Q>FRS�T�hGQ>[np{[ZLGW
i3UlkÓ[ZL�T`U�T`DGF8J_Hlp�[nTrYVz8CEDGF�O"HKS�S�HKhGhG[nT`[]UKL$D3HKS�e�UVQ>JRF_h�T`DGF<T>Q`HK[ZX][]L^W"F_h^WVF�pKUVQ�T>F
�$T>UqT>DGF
P6UKT>T>UVO UKeÞT`DGF�J_Hbp{[nTrY�HKL^h�[ZT�kf[ZX]XÆS>U�UVL�P6F�HKPGS�UVQ>P6F_h~P�Y�T`DGF�HK�^��UVQ>HKJ�DG[ZLGW�UVLGFcz58rL~HKhGhG[ ¬
T`[ZUVL�T`U�T>DGFf[]L^iGUyk5JbHcMGS>FRh�P�Y�T>DGFES>DGF_HKQ�X�HbYVFRQ�HcT>T`HKJ�DG[ZLGW�T`U�T`D^FEQ>FbHcQ2k�HKXZX3H�LGF
kº�GQ�F_S>S�MGQ>F
k�HlpKF=[ZSfe�UKQ>O�F_h��6HKS'JbHKLqP6F�S�F_F_LI[]L~�3WVMGQ�F=�^znv � ý!Fbÿ
�6HcTfT`DGF�Hce³T'JbHbp�[ZTrY~k�HKX]X´z��qFbHKL�kfDG[ZX]F
T`D^F��^Q>FRp�[ZUVMGSf�GQ>FRS>S�MGQ>F�k�HbpKF�T>D3HcTfD3HKSfP6F_FRL/�GQ�UV�3HKWVHcT`[ZLGW<MG�GS¯T`Q>F_HKO�[]SfHc�G�GQ>UVHKJ�DG[]L^W8T>DGF
JbHbp�[ZTrY�XZFbHKh^[]LGW�FRhGWVFKzE8âT�[]S�T`DGF8�GQ�F_S�S>MGQ�F�k�HlpKF"�3HcS>S>[ZLGWqUypKF_Q�T`DGF8e�UVQ�F�J_Hbp{[nTrY$k�HcX]X�T>D3HcT
X]F_HKhGS�T>UdT>DGF~WVF_LGFRQ`HcT>[]UVL:Uce@e�MGQ¯T`DGFRQ�pVUVQ¯T`[]JR[ZTrY9T>DNMGS8O"HK�N[ZLGW&T`DGF~J
Y{JRX]FqS>FRXZe�¬rS�MGS�T`HK[]L^[]LGWGz
CEDGF��GQ�F_S>S�MGQ>F�k�HlpKF=HcJRT`MGHKX]XnY��GHKS>S�F_S'UypKF_QET`D^F�XZFbHKh^[]LGW�FRhGWVF�HcTfC'¶���x{z�� 6 HKSEJ_HKLqP�F�S�F_F_L
e�Q>UKO.�3WVMGQ�F_S��^zZvKv@HKL^ha�^znv � ý³e�ÿåz��jWVQ>UlkET`D�[]L8T`DGFfpVUKQ�T`[ZJ_[nTrY<JbHKL�P�F'S>FRF_L"T>U�U�J_JRMGQ¦S>DGUVQ¯T`XnY
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Hce³T`FRQ�k�HKQ>h^S�ýRQ�¶Ó��xU* 6V6 HcTW#T$�&�K �U*©�^���3WVMGQ�F8�^zZvlx$ý!WNÿ�ÿ
z�CEDG[]S�pKUVQ�T>[]JR[ZTrYqT`DGFRL�e�UKQ>O�S�H
X]UVP6FfS>[ZO�[ZX�HKQ2T>U�T`D^F@UVLGF�U{JRJ_MGQ�Q>[ZLGW�e�M^Q�T`D^F_Q�h^UykfL^S�T`Q�FbHKOÏHcT�T`DGF�S`HKO�F'T>[]O�F�ýRQ ¶«��xU* � 6 ÿ
z
CEDGF�X]UVP6F�T`D^F_Lq[]L^i3M^F_LGJRF_SfT`DGF�O�UypKF_O�F_L�T'UKe£T`DGF�S>D^FbHKQ'X�HbYVFRQ�T`DNMGS'J_XZUVS>[ZLGW�T`DGF�J
Y{JRX]Fcz

�'F
T`MGQ�LG[]L^W5T`U5T`DGF\O"HKS�S&HKh^hG[ZT>[]UVLjS�T`HKWVF±Uce�T`DGF±JRY�J_XZF\T`D^F±O�HK[]L«hG[Z¤�F_Q�F_LGJRF±P6FRTrk�F_F_L
UV�6F_LºHcLGh5T>Q`HKLGS�[ZT>[]UVL3HcX�i3Ulk�P�FRJ_UVO�F_S"HK�G�3HcQ>F_L�T�kfDGF_L²T>DGFIS¯T`Q�FbHKO�X][ZLGF_S8[]L°T`D^F/J_Hlp�[nTrY
HKQ>F�J_UVL^S>[]h^F_Q>FRh�z���T9Qj¶j� � *�� 6 T>DGF�k�FbHK�cF_LGFRhqpKUVQ�T>F
��HcT�T>DGF�T>Q`HK[ZX][]L^W�FRhGWVF�[ZS�S�U{UVL�T`U�P6F
HKPGS�UVQ>P6F_h�z�|ÆUKQ'UK��FRLIJbHbp�[ZTrY�iGUyktT>DGF%XZYA[1\
]^Y^_a`cb"pKUVQ�T>F
�/[]SEe�MGQ¯T`DGFRQ�hGUlkfLGS¯T`Q�FbHKO�T`DGHKLI[nT
[]S2D^F_Q>Fcz�CEDGFf�GQ>U�J_FRS>S�UKe�H�LGFRk5pVUVQ¯T`Få�<e�UVQ>O�[]L^W�HcT�T>DGFEX]F_HKhG[]L^W�F_hGWVF�e�Q�UVO�T>DGFEF_XZUVLGW�H�T`[]UKL
UKe6T`DGF�HKPGS�UVQ>PG[ZLGW�pVUVQ¯T`Få�8e�UVQ�UV��FRL�J_Hbp{[nTrY<i3UlkºP6F_WV[ZLGSdH�MGS�T�HKS�T`D^FfT>Q`HK[ZX][ZLGW�F_h^WVFEpVUVQ¯T`F
��[ZS
HKPGS�UVQ>P6F_h�z2|ÆUKQ�T>Q`HKL^S>[ZT>[]UVLGHKX^J_Hlp�[nTrY�i3Ulk��{P6F_J_HKMGS�F'T>DGF�J_Hbp{[nTrY<[]S�XZUVLGWVFRQ_�VT`D^Ffe�UKQ>O�HcT`[ZUVL<UKe
H�LGF
k�pVUVQ¯T`F
�/P6F_WV[ZLGS@S�U{UKLGF_QRz'CED^F=pVUVQ¯T`Få�I[ZS�HKXZQ>F_HKh^Y~S>M^PGS�T`HKL�T`[�HcX]XZYaF_X]UKLGW�HcT>F_h/T>Ulk�HKQ�hGS
T`DGF�X]F_HKhG[ZLGW8F_hGWVF�UKe2T>DGF�JbHbp�[ZTrY~[]L~�3WVM^Q>F��^zZvb�3ý�e`ÿ
z�ª�Y�T`DGF�T`[ZO�F�O�HKS>Sf[ZS'P6F_[ZLGW�F
�{��FRX]XZF_h
e�Q>UVO T>DGF�JbHbp�[ZTrYV��C'¶���x{z 6V6 �3T`DGFRQ>F=HKQ>F�FR¤�F_J
T`[ZpKF_XnY-eafc]hgig=pKUVQ�T>[]JRF_S'Q>F_S�[]hGFRL�T�[]LqT`DGF�JbHbp�[ZTrYKz
CEDG[]S�h^U{FRS2LGUKT�U�J_JRMGQ2e�UVQ2UV�6F_L<J_Hbp{[nTrY=i3Ulk²HKLGh8[]S2H@e�FbHcT>MGQ>F�T>D3HcT�JRUVMGX]h<P6FEMGS�F_h8T`U�hGF
�3LGF
T`Q>HKLGS>[nT`[ZUVL3HKX£JbHbp�[ZTrY&iGUyk�z8­2pKF_L�T`M3HcX]XZY/T`DGF<k�FbHK�/T`Q`Hc[]X][ZLGW"FRhGWVF<pVUKQ�T`Få��[]S�HKPGS>UKQ>P6F_h\HKLGh
T`DGF�J
Y{JRX]F�[]SEJRUVO��GX]F
T`FKz

CEDGF<T`[ZO�F<HbpKF_Q`HcWVF_h�i3Ulk.�3FRX]h$e�UVQ�HaT>Q`HKLGS�[ZT>[]UVL3HcX�JbHbp�[ZTrYI[]S�S�DGUlkfL±[]L&�GWVMGQ>F��^znvyÊ{z�CEDGF
i3Ulk¨JRUVLGS�[]S�T>SEUKe£H�hGUVO�[]LGHKL�T�pVUKQ�T`Få�~U�J_J_M^�NY�[ZLGW�T`DGF�O�HIH�UVQ�[ZTrY�UKeÞT`D^F�JbHbp�[ZTrY�kf[ZT`D~H�XZUVP6F
e�UVQ>O�[]L^W�Uc¤/[nT�T`Ulk�HcQ>hGS¦T`DGF�Hce³T�JbHbp�[ZTrY8k�HcX]XÒz���X]F_L�T>Uyp�[ZJ�D���kfD^[]X]FfJRUVLGS>[ZhGF_Q�[]LGW�T`DGF'X]U�JbH�T`[]UKL
UKe3T`D^F�[]O��G[]L^WVF_O�F_L�T£��UK[]L�T�e�UVQ£T`DGF�hG[Zp�[]h^[]LGW'S�T>Q>FbHcO�XZ[]LGFc�KS>M^WVWVF_S¯T`FRh8T>D3HcT7T`DGF�iGUykE�GF_X]h�e�UKQ
T`Q>HKLGS>[nT`[ZUVL3HKXGi3Ulk k�UVMGX]h�P�F@J�D3HKLGWV[ZLGW�e�Q�UVO UV�6F_L"T>U=J_XZUVS>FRh"i3Ulk�z�Ì�T`Q�[]J
T`XZY8S���F_HK�N[]LGW�T`DG[ZS
[]S2L^UKT�T`DGFEJ_HKS>F'HKS�[nT�D3HKS�P6F_FRL�S�DGUlkfL�T>D3HcT2T>Q`HKLGS�[ZT>[]UVL3HcX�i3Ulk²D3HKS�MGLG[Z¡NMGFfJ�D3HKQ`HcJRT`FRQ>[ZS�T`[ZJ_SRz
¢�Ulk�FRpVFRQ=T`D^F�T`[ZO�F�HbpVFRQ`HKWKF_h±i3UlkE�3FRX]h9[ZLd�GWVMGQ>F��^znvyÊqh^U{FRS=S>D^UykÈe�F_HcT`M^Q>F_S�J_UVO�O�UVL$T`U
P�UcT`DqUV��FRLIHcLGh/JRX]UVS�F_h~i3Ulk�z�|3UVQEJRX]UVS�F_h~i3Ulk§T`D^F_Q>F�[ZS�H8S>FR�3HKQ>HcT`[ZUVLqHKLGhqQ>F_JRUVO��GQ>FRS>S>[ZUVL
k�Hc�KFEHKL^h=[]L��3WVM^Q>F��{zZvyÊ�T`D^F_Q>F�[]S£FRp�[]h^F_LGJRF�UKeGT>DGF¦[]LG[nT`[�HcXKe�UVQ>O�HcT>[]UVL�UKe^Trk�U@pKUVQ�T>[]JRF_S7kfD^[]J�D
k�UKMGX]h�e�UVQ�O¨S>M^J�D�Q�F_WV[ZUVLGS_z7¢�Ulk�FRpKF_Q7HKS*T`DGF2i3Ulk±[]S*LGUKTÞM^LG[]¡NMGFRXZY@T>D3HcTÞQ�F_�GQ�F_S>FRL�T`[]L^W�JRX]UVS�F_h
JbHbp�[ZTrY$i3UlkÈP^M^T�D3HKS�e�FbHcT>MGQ>FRS�UKe�UV�6F_L�i3Ulk��7S�MGJ�D:HKS�T`D^F�FRX]UVLGWVHcT`[ZUVL�HKLGh\hGUlkfLGS�T>Q>FbHcO
O�UlpKF_O�F_L�T¦UKeÆT`DGFEpVUKQ�T`[ZJ_FRS_��T`DGFES�F_�3HcQ`HcT>[]UVL�HKLGh8Q�F_J_UKO��GQ�F_S�S>[]UKL�Q�F_WV[ZUVLGSfý�[ZeÆT`DGF
Y<F
�{[ZS�T`FRhÆÿ
HKQ>F�h^Q`HbkfL�T`UVWVF
T`DGFRQ_z�CEDG[ZS�e�UVQ>O�SEH�hGUKO�[ZL3HKL�T�pVUKQ�T`Få�akf[nT`DqH�X]UVP6FKz�C7Q>HKLGS>[nT`[ZUVL3HKXÆi3Ulk§[ZS
T`DGFRQ>F
e�UVQ>F�H<D�Y{P^Q>[]hqUKe7UV�6F_L/HKLGhqJ_X]UKS>F_hqJbHbp�[ZTrY"i3Ulk�z
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ý´H�ÿ�CE[ZO�Fb¶�� � z�� 6 ý!PÆÿ�CE[ZO�Fb¶�� � z 6'6

ý�Jlÿ�CE[]O�Fl¶�� � z � 6 ý!hÆÿ�CE[ZO�Fb¶�� � z©� 6

ý�Flÿ�CE[]O�Fl¶�� � z©� 6 ý�e`ÿ�CE[]O�Fl¶���x{z�� 6

Pressure

1.131

1.017

0.903

0.789

0.675

0.561

0.448

0.334

0.220

ý!WNÿ�CE[ZO�Fb¶���x{z 6V6 ý!DÆÿ�CE[ZO�Fb¶��Vx{z � 6 z
|�[]WKMGQ>F��^znv � Î2��Q�F_S�S>MGQ�F<¥�UVL�T`UKMGQ>Sfe�UVQ'�IHKJ�D/�^z���x{�3þ µ o�¶��
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ý!H�ÿ�CE[]O�Fl¶�� � z�� 6 ý!P3ÿECE[ZO�Fb¶�� � z 6V6

ý!JbÿECE[ZO�Fb¶�� � z � 6 ý!h3ÿECE[ZO�Fb¶�� � z�� 6

ý!FbÿECE[ZO�Fb¶�� � z�� 6 ý³e�ÿ�CE[ZO�Fb¶��Vx{z©� 6

ý�WNÿ�CE[]O�Fl¶���x{z 6V6 ý!D3ÿECE[ZO�Fb¶���x{z � 6

Vorticity Magnitude: -0.20 0.32 0.84 1.36 1.89 2.41 2.93 3.45 3.97 4.49

|�[ZWVMGQ>F��{zZvyx�ÎP��UVQ�T>[]J_[nTrY�¥�UKLNT>UVMGQ�Sfe�UKQ@�/HKJ�DI�{z©��x��3þ µ o�¶��
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ý´HVÿECE[ZO�Fb¶�� � z�� 6 ý!PÆÿ�CE[ZO�Fb¶�� � z 6'6

ý�Jlÿ�CE[]O�Fl¶�� � z � 6 ý!hÆÿ�CE[ZO�Fb¶�� � z©� 6

ý�Flÿ�CE[]O�Fl¶�� � z©� 6 ý�e`ÿ�CE[]O�Fl¶���x�z©� 6

ý!W�ÿECE[ZO�Fb¶���x{z 6V6 ý!DÆÿ�CE[ZO�Fb¶��Vx{z � 6
|�[ZWVMGQ�F��^zZvb�^Î¦Ì�T`Q�FbHKO�X][ZLGF_S�e�UVQ'�IHKJ�DI�^z©�Vx{�3þ µ o�¶��
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|�[ZWVMGQ�F��^znvyÊ{Î�CE[]O�F���pKF_Q>HKWVF_hIÌ�T>Q>FbHcO�XZ[]LGF�¥�UKLNT>UVMGQ�S_Î�þ µ o�¶��8�/HKJ�DÆ¶��^z�s

ófôâõ�ôon ÷E�3ü> �ù��âú���
� �ü>�8ú�
ãûp�q
�ù{ø2�r���q
GF

8âTq[]S�O�UVQ>F�hG[ts�JRMGXZT�T>U°hGFR�3L^FdT>DGF\P6UVMGL^h3HKQ�YºP�F
Trk�FRF_L¨T>Q`HKLGS�[ZT>[]UVL3HcX�HKLGhjJ_XZUVS>FRhjiGUyk
P�Y°X]U�UV�N[]LGW�HcT8T>DGF/�^Q>F_S�S>MGQ�FIhG[ZS�T>Q>[]P^M^T`[ZUVLuHKX]UVL^W&T`DGF~i3U�UVQ�HKX]UVL^FKz5��XZF_L�T`Ulp�[]J�D5hGFR�GLGF_h
J_XZUVS>FRh\i3UlkÓT>U/U�J_JRMGQEuvfBgA`=X'`=_a`xwygizAeo_{\
`|\1zizA}U]h[~_a`�eafBg��m]igi[i[A}c]hg%�'_�[Ae�]�_oY^}ce�_{\
`�X'e9���B�
K§��*©x{z�þ*U{UK��[ZLGW�HcT�T>DGF'�GQ>FRS>F_L�TEQ�F_S�MGXZT>S�e�UVQ��IHKJ�D~�{z©��x�ý!S�DGUlkfL�[]L8�3WVMGQ�F��^z�s�ÿ�T`D^[]S�k�UVM^X]h
S>MGWKWVF_S¯T=T`DGHcT�J_X]UKS>F_hdi3Ulk hGU�F_S�LGUKT�U{JRJ_MGQ�MGL�T`[ZXP4 µ þ£¶�vl�^z�¢'Ulk�F
pVF_Q�T`DGF8i3UlkÓe�FbH�T`MGQ�F_S
S>MGWKWVF_S¯T=T`D^F"J�D3HKL^WVFaD3HK�^��FRLGS=e�UVQ�X]Ulk�F_Q�pKHcX]MGFRS=UKefþ µ o�z£|3UVQ�H/J_Hlp�[nTrY\Uce'þ µ o�¶<v 6 T>DGF
�GQ>FRS>FRLNT�S�[]O�MGX]HcT`[ZUVLdJ_UVL�pVFRQ>WVFRS<T`U�H&S�T>FbHKh{Y9S�T`HcT`Fcz\CED^F�Q>F_S�MGXZT>S�S>D^Uyk}T`D^Fai3UlkE�3F_XZh9T`U
P�FaT>D3HcT8UKe@H$J_XZUVS>FRhuJ_Hbp{[nTrY9i3Ulk�z:CEDG[ZS�[ZS<S>DGUlkfLu[]L:�3WVM^Q>F~�^znvl��HKLGh°JbHcL5P6F�S>FRF_L°T`U
P�F~FRS>S>FRL�T`[�HcX]XZY\T`DGF�i3Ulk�UlpKF_Q�Hdh^UykfL^S�T`Q�FbHKO¸e!HcJ_[]L^WdS¯T`FR�²HKL^h²HKD^FbHKhuUKe@HKL5M^�GS�T>Q>FbHcO
e!HKJ_[ZLGW�S�T>F_��z5CEDGF/h^[]S�T>[]LGJ
T`[npVF~S>FR�3HKQ`H�T`[]UKL²HKL^h5Q�F_J_UKO��GQ�F_S�S>[]UKLuk�HK�KFRSaHKS�S>U�J_[]HcT`FRh5kf[ZT>D
S>MGJ�D§H:iGUyk�HKQ>FdJ_XZFbHKQ�XZYºF
p�[]hGFRLNT_zÑCEDGFdP6UVMGLGh3HcQ�Y P6FRTrk�F_F_L«T`Q`HcLGS>[nT`[]UKL3HKX�HKL^h«JRX]UVS�F_h
i3Ulk��*S>DGUlkfLd[]L&�3WKMGQ>F8�^z��^��U�J_JRMGQ>S�HcT�v 6 (�&�$'��(}vl�"e�UVQ��/HKJ�D±�{z©s^��kfDG[]XZS�T�[nT�U�J_J_M^Q>S
HcT&vb��(�&�$'� ( vVv&e�UVQa�IHKJ�Dj�^z��^ztCEDGF_S�F$pKHcX]MGFRS�HKQ>FIhGF_Q�[ZpVFRh PNY5J_UKLGS>[ZhGF_Q�[]LGW9T>DGF
S>D3Hc��F�UKeÞT>DGF��GQ>FRS>S�MGQ>F�hG[ZS�T`Q�[]PGM{T`[]UKLGS�UVL�T>DGF�JbHbp�[ZTrY�i3U{UKQ_�GHcSEhG[]S�J_MGS�S>F_hq�GQ�FRp�[]UVM^S>XZYKz�CEDGF
P�UKMGLGh3HKQ¯Y"e�UVQ'�/HKJ�Dq�^z©�Vx�iGUyk«[]SEJRUVLGS�[]S�T>F_L�Tfkf[ZT>DaT`DGFRS>F�pcHKX]MGFRS_z�¢'Uyk�FRpKF_QR�6T>DGF��GQ>FRS>S�MGQ>F
hG[]S¯T`Q�[]PGM^T>[]UVL�e�UVQEþ µ o�¶�v 6 [ZL"�3WVMGQ�F��^z�s�[]S�Q�F_O�HKQ>��HKPGXnY"S�[]O�[]X]HKQ�T`U�T`D^F�hG[]S¯T`Q>[ZPGM^T>[]UVL�e�UVQEH
þ µ o�¶�v 6 J_Hlp�[nTrY"e�Q>UKO}T>DGF�S�T>MGh^Y�Uce£��XZF_L�T`Ulp�[]J�D��3HKLGh�S�DGUlkfL/[ZL"�3WVMGQ�F��^z � z2T`D^[]S�T>F_LGh^S�T`U
S>MGWKWVF_S¯T�T`D3H�T@O�UVQ>F�T`D3HcL�H�MGS¯T�T`DGF��GQ>FRS>S�MGQ>F<hG[ZS�T>Q>[]P^M^T`[ZUVLIHcX]UVLGW8T`D^F�JbHbp�[ZTrY~i3U�UVQ'S>DGUVM^X]h
P�F�JRUVLGS>[ZhGF_Q�F_hq[]L�T`D^F�JRX�HKS�S>[n�3JbHcT>[]UVL�Uce�J_Hlp�[nTrYai3Ulk§TrY���FRS_z



»�+ZÔ-,EÛ�Á{á Ü/.ÞÚGÀyÚ3ÄK¿10NÀ�Å´Ø
¿yÅ´Ä�Ø ¼cJ*¼

|7[]WVMGQ�F��^znvl�^Î¦Ì�T>Q>F_HKO�XZ[]LGF�¥�UVL�T`UVMGQ�S_Î�þ µ o�¶�v 6 �3�/HKJ�DÆ¶��^z���x
óEôrõ�ô�� ��@`újû9ü����âúV�,A ü>����®��3ø£ù{ù����3ø���� ù�ú���������úB�q
9 �ù
��X]FRLNT>Ulp{[ZJ�D°S>MGWVWKF_S�T>F_h°T`D3H�T�T`DGFaHce³T�k�HKX]X��GQ>FRS>S>M^Q>F~hG[]S¯T`Q�[]PGM^T>[]UVL^S=J_UKMGX]h:P6FaMGS�F_h5HKS<HKL
[]L^hG[]J_HcT`UVQ�e�UVQ¦hGF
�3LG[]L^W=T`DGF�JbHbp�[ZTrY�i3Ulk¹�3F_XZh"TrY���FRS�[]L�T`DGF�S>MGP^S>UVLG[ZJ�HKLGh�T`Q>HKLGS>UKLG[]J�S>�6F_F_h
Q>FRWV[]O�F_SRzICEDGF�T`[]O�F�HlpKF_Q>HKWVF��GQ�F_S>S�MGQ>F�h^[]S�T>Q>[ZPGM^T`[ZUVLGS�HKQ>F�S>DGUlkfL°[]L\�3WVMGQ�F��^znvls/UVL9T>DGF
JbHbp�[ZTrYºHce³T"k�HKXZX�e�UVQ�þ µ omQ>HcT`[ZUVS"Uce � T`U¹vl�^z�CEDGF$JRX�HKS�SaUKe�i3Ulk,k�HcS�hGFRT>F_Q>O�[]L^F_h¹P�Y
J_UKLGS>[ZhGF_Q>HcT`[ZUVL±UKe�T`DGF�JbHbp�[ZTrYd�GQ>FRS>S�MGQ>F�hG[ZS�T>Q>[]P^M^T`[ZUVLGS�HKX]UKLGWqT>DGF"J_Hbp{[nTrY�i3U{UKQ=HKS�k�FRX]X�HKS
T`D^F�i3Ulkue�F_HcT`M^Q>F_SRz�CEDGFEJ_M^Q>Q>FRL�T�S>F_J
T`[ZUVL<[]L�pVFRS�T>[]W�HcT>F_S�DGUlkuT`DGFEP6F_DGHlp�[ZUVMGQ2UKeÆT>DGF��GQ�F_S>S�MGQ>F
hG[ZS�T`Q�[]PGM{T`[]UKLaUVL~T`DGF�Hce³T�k�HKXZX�pKHcQ>[]FRS�kf[ZT>D/þ µ otQ>HcT`[ZU8HKLGhq[]L��3HKQ¯T`[ZJ_MGX]HKQ�T`D^F�pcHKQ�[�HcT>[]UVL"[]L
T`D^F��GQ�F_S�S>MGQ�F=hG[ZS�T`Q�[]PGM{T`[]UKLqJRX]UVS�F�T`U8T`DGF�T`UV�qUKe7T`DGF�Hce³Tfk�HcX]XÒz�8rL~T`DGF�k�UKQ>�~UKe���XZF_L�T`Ulp�[]J�D
� �^v^��[]O���UVQ¯T�HKL�T8e�FbH�T`MGQ�F_SaQ�F_�6UVQ�T>F_h¹J_UKLGJ_FRQ>LG[ZLGW9T`DGF/JbHbp�[ZTrY²Hce³T"k�HKXZX��GQ�F_S�S>MGQ�F_S�e�UVQ�T>DGF
T`D^Q>F_F�TrY��6F_S'UKe7iGUyk§HKQ>F�HKSEe�UVXZX]UlkfS_Î
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|�[ZWVMGQ>F��^znvls^Î��¦HKQ>[]HcT`[ZUVL�UKe'�/F_HKL°Ì�T`HcT`[ZJ"��Q>FRS>S�MGQ>F�o�[ZS�T>Q>[]P^M^T`[ZUVL��@X]UKLGWI�'e³T��±HKX]X�kf[nT`D
þ µ o�Q`HcT>[]UG�G�IHKJ�DI¶.�^z���x{z¦¥�|2o

vVz'|3UVQ�UV��FRL$JbHbp�[ZTrYqi3Ulk���T`D^F���F_HK�q�GQ>FRS>S>M^Q>F8UVL&T`D^F<Hce³T�J_Hbp{[nTrY/k�HKXZX�U�J_J_M^Q>S�LGF_HKQ>FRS�T
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T`D^F�FRhGWVF�UKe£T`DGF�J_Hlp�[nTrYdýa� µ o.¶���ÿ
6 zfCEDGF��6FbHc�q�^Q>F_S�S>MGQ�F�e�UVQ'J_X]UKS>F_h$J_Hbp{[nTrY~i3Ulk�U�J_JRMGQ>S�H�J_FRQ�T`HK[]L&h^[]S�T`HKLGJRF�Hbk�HbYqe�Q>UVO
T`D^F�T>UV�~F_hGWKFKz

�^zfCEDGF��6FbHK���GQ>FRS>S�MGQ>F�e�UVQ�T>DGF�T`Q>HKLGS�[ZT`[ZUVL3HKX6JbHbp�[ZTrY�i3Ulk¨[ZS�Q>FRX]U�JbHcT>F_h"e�Q�UVOÏT>DGF�J_Hlp�[nTrY
F_h^WVF�ý!UK��FRL9i3UlkÏJ�DGHKQ`HKJ
T`FRQ>[]S¯T`[ZJlÿ�T>U$HIhG[ZS�T`HKLGJ_F�H�MGS�T<Uc¤5T>DGF"T`UK�:UKeET`DGFaHce³T�k�HKXZX
ý!S�[]O�[]X]HKQ�T`U�JRX]UVS�F_h�i3Ulk�ÿåzP8âT2S�DGUVMGXZh<P�F�L^UKT`FRh�T`D3HcT7T`DG[ZS7T>Q>F_L^h8k�HKS2L^UKT�J_UKLGS>[ZS�T`FRL�T`XZY
F
�{DG[ZPG[ZT>F_h��^F_S>�6F_JR[�HKXZXZY�e�UVQ�kf[]hGFRQEJbHbp�[ZT>[]F_SRz

8âT�[]S'k�UKQ�T`D$Q�F_O�F_O�P6F_Q�[]LGW�T`D3H�T�T`DGFRQ>F=k�F_Q�F<UVLGXnY � �GQ>FRS>S>M^Q>F8UVQ>[n�3J_FRS�UVLIT>DGF<Hce³T�k�HcX]XÞT`U
Q>FRJ_UVQ�h"T`DGF@S�T�H�T`[]J'�GQ�F_S>S�MGQ>FRS_z¦CEDGF��GQ�F_S�F_L�TfS>[ZO�MGX�H�T`[]UKL�DGHKSEx{v@��UV[ZL�T`S�HKX]UVL^W�T`D^F�Hce³T¦k�HcX]XÒ�
kfDG[]J�D\kf[]X]X��GQ�Ulp{[ZhGF�HqO�UVQ�F"hGF
T�HK[ZX]FRh±�G[ZJRT`M^Q>F"UceET`DGF��GQ>FRS>S>M^Q>F�hG[ZS�T`Q�[]PGM{T`[]UKL\UVL\T`DGF�H�e³T
k�HcX]XÒz£CEDGF�T>Q>F_L^hGS2e�Q>UVOtT>DGF��GQ�F_S>FRL�T�S�[]O�M^X�HcT>[]UVLGS£HKQ�F�LGUlk5J_UVLGS�[]hGFRQ>FRh8e�UKQ7T`D^F�T`DGQ�F_F�TrY��6F_S
UKeÆJbHbp�[ZTrY�i3UlkuT`DGUVM^WVD�T2T`U�Få�{[]S�T�HcT�S>M^PGS>UVL^[]J�S���FRF_hGSRz58rL��3WVMGQ�FE�^znvlsy� µ o�¶<v�J_UVQ�Q>F_S���UKLGhGS
T`UqT`DGFaJ_Hbp{[nTrY�i3U{UKQ_��kfDG[ZX]S¯T7� µ o�¶��/Q>FR�GQ>FRS>FRLNT>S�T`DGF�T`UV�±UKeET`DGF�JbHbp�[ZTrYKz&|3UVQ�T`DGF�T`DGQ�F_F
J_X]HKS>S�F_SfUKe�iGUyk«T`DGF�Q�F_S>M^XZT`SfUKe£T`D^F�S�[]O�M^X�HcT>[]UVLaS�DGUlk�Î
vVz'|3UVQ�UV�6F_LdJbHbp�[ZTrY�i3UlkÓT`D^F��GQ�F_S�S>MGQ�F"hG[ZS�T`Q�[]PGM{T`[]UKLdUKL\T`D^F"Hce³T�k�HKX]X�[ZS�UKeEH~S>[ZO�[ZX�HKQ
�3HcT�T`FRQ>L�T`U�T>D3HcT£HKXZUVLGW�T>DGF�JbHbp�[ZTrY�iGU{UVQRz£|�[]WVM^Q>F��^znvls�S�DGUlkfSÞT>D3HcT*T>DGF2T`[ZO�Få¬ HbpVFRQ`HKWVFRh
�GQ�F_S>S�MGQ>F=hGF_JRQ>FbHcS>F_S�S�X][ZWVD�T`XZYa[]L�T`U"H�pcHKX]XZFRY�e�UVQ�O�[ZLGW�H"J_UVL^JbHbpVF�S�D3HK�6FKz��@S�T>DGF�T>UV�
UKe�T`DGF�JbHbp�[ZTrY$k�HKX]X�[]S�HK�G�^Q>U�HKJ�D^F_h±T>DGF��^Q>F_S�S>MGQ�Fa[]L^J_Q>F_HKS>FRS=S�[]WVLG[n�3JbHcLNT>XZYK�7�6FbHK�N[ZLGW
HcT@H�pcHKXZMGF�kfDG[]J�D&[ZS@�8T`[ZO�FRS'D^[]WVDGFRQ'T>D3HKLqT`DGF��GQ>FRS>S>M^Q>F<HcT'T`D^F�P6UKT>T>UVO�UKe2T>DGF�H�e³T
k�HKX]X´z2CEDGF���F_HK�a�GQ�F_S�S>MGQ�F=[]S�T>DGF_Q�FRe�UVQ�F�LGFbHKQ�F_S¯T�T>DGF�F_hGWVF�UKe£T`D^F�J_Hbp{[nTrYVz

6 zf�@S�T>Q`HKL^S>[ZT>[]UVLGHKX�iGUyk±[]S*Hc�G�GQ>UVHKJ�DGF_h"ý´þ µ o°��T>U�v 6 ÿ�T`D^F�J_UVLGJ_HbpVF_L^F_S>S7[]L�T>DGF��GQ>FRS>S�MGQ>F
hG[ZS�T`Q�[]PGM{T`[]UKLuU�J_JRMGQ>Q�[]LGW�e�UVQ8UV�6F_L²iGUyk []S�WVQ`HKh^M3HKX]XnY9S�O�U�UKT`D^F_h�zºCED^[]S�[]S�JbHKMGS�F_h
P�Y�T`DGF��GQ>FRS>S>M^Q>Fa[ZLGJ_Q�FbHKS�[]LGWIHcT�T>DGF"P6UKT�T`UVO�UKe�T`DGF"Hce³T�k�HKXZX¦h^MGF�T>UIO�UVQ>F�UKe�T>DGF
e�Q>FRF_S¯T`Q>F_HKO�i3Ulk}F
�{�3HKLGh^[]LGW/[]L�T`UqT`DGF�JbHbp�[ZTrYVz/¥�XZUVS>F�[]LGS���FRJRT`[ZUVL±Uce�T`DGFa¥��±pcHKX]M^F
HcT�T>DGF�J_Hlp�[nTrYaF_h^WVF�ýa� µ o�¶���ÿ�Q>F
pVF_HKX]S�T>D3HcT�T>DGF��6FbHK���GQ>FRS>S>M^Q>F�[]SEH�S�DGUVQ¯TfhG[]S¯T�HKLGJRF
[]L^S>[]h^F�T`DGF�JbHbp�[ZTrYKz�CED^[]SEk�HcS�S�MGWVWVFRS�T`FRh&P�Y~��X]FRLNT>Ulp{[ZJ�D=� �^v^�´z¦¢�Ulk�F
pVFRQ_��[nT�k�HKS�L^UKT
�GQ�FRp�[]UVM^S>XZY8Q�F_�6UVQ�T>F_h�ý�hGMGF'T`U�XZ[]O�[ZT�H�T`[]UKLGS�[ZL�T`D^F@LNMGO�P6F_Q�UKe*O�FbHKS�MGQ>FRO�FRLNT���UK[]L�T`S`ÿ
T`DGHcTET`DGF��6FbHK�"�GQ>FRS>S>M^Q>F=[ZSfHKJRT>M3HKXZXZY�X]Ulk�FRQET`D3HKL�T>D3HcTfe�UVQEUV�6F_L�i3Ulk�z

�^z'|3UVQ�J_XZUVS>FRh9JbHbp�[ZTrY$i3UlkÈT>DGF�¥��±pcHKXZMGF_S�e�MGQ¯T`DGFRQ�[ZLGJ_Q�FbHKS�F�T`Ulk�HKQ>h^S�T`D^F"P6UKT>T>UVO�UKe
T`D^F�H�e³T�k�HKXZXGkfDG[]J�D�[]S�h^MGFET`U�T`DGFEi3Ulk²e�M^X]XZY=F
�{�3HKL^hG[]LGW�[]L�T>U�T>DGFfJbHbp�[ZTrYKz2CEDGFfT`[]O�F
¬



»�+ZÔ-,EÛ�Á{á Ü/.ÞÚGÀyÚ3ÄK¿10NÀ�Å´Ø
¿yÅ´Ä�Ø ¼cJ�J

HbpVFRQ`HKWKF_h��GQ>FRS>S�MGQ>F<hG[ZS�T>Q>[]P^M^T`[ZUVLI[ZS@Q>F_HKS>UKL3HKPGXnYIJRUVLGS�T`HKL�T�LGF_HKQ@T`D^F�P�UcT>T`UKO UKe�T>DGF
Hce³T£J_Hlp�[nTrY�k�HKXZXÒ��Q>[]S�[]LGW'O�U{hGFRQ`HcT>F_XnY�T`U@H��6FbHK���GQ�F_S>S�MGQ>F�S>UVO�F 6 ���6F_Q>JRF_L�T2P6FRe�UKQ>F�T>DGF
J_Hlp�[nTrY8F_hGWVFcz�CEDGF@�^Q>F_S�S>MGQ�F@T`D^F_L"h^F_J_Q�FbHKS�F_S�S�X][ZWVD�T`XZY=P�F
e�UVQ>F'hGQ�UV�G�G[ZLGW�S�[]WVL^[Z�3J_HKL�T`XZY
LGF_HKQ�T`D^F�JbHbp�[ZTrY9FRhGWVFcz9��X]FRLNT>Ulp{[ZJ�D�� �^v"�ES>DGUlk�F_h°T`DGF��^Q>F_S�S>MGQ�FqT>U$hGF_JRQ>F_HKS>FqHce³T>F_Q
T>DGF<��F_HK�&�GQ�F_S�S>MGQ�F�e�UVQ@J_X]UKS>F_hdJbHbp�[ZTrY/i3Ulk�z8¢�Ulk�FRpVFRQ_��HKW�HK[ZL$P�FRJbHKMGS�F8UKe�T>DGF<X�HcJ��
UKe@S�T`HcT`[ZJq�^Q>F_S�S>MGQ�F&�GQ�UVP�FRS_�E[nT<k�HKS�LGUKT�S>DGUlkfL²T>U\kfD3H�T"Få�{T>F_L�Tbz¹CED^F/T`Q�F_LGh5e�UVQ
[ZLGJ_Q�FbHKS�[]LGW<þ µ o§Q>HcT`[ZU�S>D^UykfS�T>DGF��GQ�F_S>S�MGQ>F�hG[ZS�T>Q>[]P^M^T`[ZUVL"J�D3HcLGWV[]L^W�e�Q>UVOÏH=J_UKLGJbHbpVF
S�D3HK�6F�T>U�H8JRUVL�pVFå�IUKLGFKz

CEDGF��GQ>FRS>S>M^Q>FahG[ZS�T>Q>[]P^M^T`[ZUVLGS�UVLGXnYdHKX]XZUykwe�UVQ�H/XZ[]O�[ZT`FRh�HKL3HKXnY�S>[]S�UKe�T>DGF8i3UlkÈT`UIP6F���FRQ¯¬
e�UVQ�O�FRh��cD^Uyk�FRpKF_Q�P�Y��GQ>FRS>FRLNT>[]LGW�T`DGF�S`HKO�F�hGHcT�H'[]L�H'hG[Z¤�F_Q�F_L�T£e�UVQ>O�HcTÞT`DGF�MGLGhGFRQ>S¯T�HKLGh^[]LGW
UKe�T`DGF'i3Ulk JbHKL�P�F'WVQ>F_HcT`XnY8F_LGDGHKLGJ_FRh�z¦|�[]WKMGQ>FRS��{z 6 ��HKLGha�^z 6 v�S�DGUlk¹T`DGF�O"H��{[ZO�MGO.T>[]O�F
HbpVFRQ`HKWVFRh��P�/HcLGh:[ZT>S�X]U�JbHcT>[]UVL±HKX]UKLGWIT`D^F~Hce³T=k�HKX]X´��Q>FRS>�6F_JRT>[ZpKF_XZYK�¦HKS�T`DGFaþ µ oãQ>HcT`[ZU&UKe
T`D^FaJbHbp�[ZTrY\[]S�[]LGJRQ>FbHcS>F_h�z�|�[]WVM^Q>F��^z 6 �I[]LGh^[]JbH�T`F_S�T`D3H�T<HKS�T`DGF�þ µ o Q>HcT`[ZUIUKeET>DGF"J_Hbp{[nTrY
[]L^J_Q>F_HKS>FRS¦T>DGFfO"Hy�^[ZO�MGO�pcHKX]MGFEUce��GQ�F_S>S�MGQ>F'U�J_J_M^Q>Q>[ZLGW�UVL8T`DGF'Hce³T�k�HKX]XGh^F_J_Q�FbHKS�F_SRz�|7[]WVMGQ�F
�^z 6 vfQ>Få¬r[ZT>F_Q>HcT`FRS�T>DGFET`Q�F_LGh�S>MGWVWKF_S�T>F_haP�Y���X]FRL�T`Ulp�[]J�D�HKLGh"S�DGUlkfL"[ZL8T>DGF'��UV[ZL�T`S�HKP6UlpVF'!^HKS
T`D^F�þ µ o§Q`HcT>[]U�UKe*T`DGF@JbHbp�[ZTrY�[]LGJRQ>FbHcS>F@T>DGF�X]U�JbH�T`[]UKL"UKe*T>DGF��6FbHK���GQ>FRS>S�MGQ>F�O�UlpVF_S�e�M^Q�T`D^F_Q
Hbk�HbY�e�Q>UVOÈT>DGF�JbHbp�[ZTrY�F_h^WVFKz58âT�k�HKS�[]L^e�FRQ>Q>FRh	� �^v^�6T`D3HcT�T`DGF���F_HK���GQ>FRS>S>M^Q>F�UVL"T>DGF@J_Hbp{[nTrY
Hce³T<k�HKX]X�[]S8HKS�S>U�J_[]HcT`FRh°kf[nT`D:T`D^Fq[ZO��^[]LGWVFRO�FRL�T��6UV[]L�T8UKefT`D^Fqh^[Zp�[]hG[ZLGW&S¯T`Q>F_HKO�X][]L^F�HKLGh
�3WVM^Q>F_Sf�{z 6 �<HcLGh~�^z 6 v�T`U<DGFRX]��Få�^�^X�HK[ZLakfDNYKz¦|ÆUKQ�UV�6F_L�JbHbp�[ZTrY�i3Ulk«T>DGF�S>D^FbHKQEX]HlYKF_Q�i3M^J
¬
T`MGHcT`FRS�HcT'T`DGF�T`Q>HK[]XZ[]LGW8F_h^WVF�HKS�O"HcS>S�HKhGhG[nT`[]UKLIHKL^hIF
�{�GM^X]S>[ZUVL&U�J_JRMGQ>SRz@|3UVQ'UV�6F_LIJ_Hbp{[nTrY
i3Ulk§T>DGF�L^FRT'FR¤�F_J
T@UVLqT`DGF�T>[]O�F�HlpKF_Q>HKWVF�UKe�T>DGF�iGUyk§[]S'H�S�X][ZWVD�TfF
�{�3HKLGS�[]UVL/UKe£i3Ulk�_a`Beq\
T`D^F�J_Hlp�[nTrYVz2CEDGF�hG[Zp�[ZhG[]LGW�S¯T`Q�FbHKO�X][ZLGF�T`DGFRQ>F
e�UVQ>F'U{JRJ_MGQ�S�H�S>XZ[]WVD�T�hG[ZS�T�HcLGJ_F'[]L�T`U�T`D^F'J_Hbp{[nTrY
HKLGh:T>DGF��GQ>FRS>S�MGQ>F~kf[]XZX�P6F�J_XZUVS>FRQ�T`U&T`D^Fae�Q>F_FRS�T>Q>FbHcO pcHKX]MGFcz±��S�T`DGF~þ µ o�Q`H�T`[]UIUKe�T>DGF
JbHbp�[ZTrY�[]L^J_Q>F_HKS>FRS�T`D^F�i3Ulkj[]S¦O�UKQ>F�e�Q�F_FRXZY�HKPGXZF'T>U�F
�{�3HKL^h�[]L�T`U�T`DGF�J_Hbp{[nTrYaH�T�T>DGF�X]F_HKhG[ZLGW
F_h^WVFKz2CED^[]S�DGHKS7T>DGF�FR¤�F_J
T�UKe3O�Ulp�[]LGW'T`DGF�[ZO��^[]LGWVFRO�FRL�T7�6UV[ZLNT7UKe3T>DGF�hG[np�[]hG[ZLGW@S¯T`Q>F_HKO�X][]L^F
e�MGQ¯T`DGFRQ�hGUlkfL$T`DGF<H�e³T�JbHbp�[ZTrYqk�HcX]XÒz�|�[]WVM^Q>F��{z 6V6 S�DGUlkfS�T`DGF�T>[]O�F=HbpKF_Q`HcWVF_h�S�T>Q>F_HKO�XZ[]LGFRS
HcT�T`DGF8Hce³T�k�HcX]XÞe�UVQ@T`D^F<þ µ o�¶���T`Q>HKLGS�[ZT`[ZUVL3HKXÞJ_Hlp�[nTrYVz�8âT�JbHcL$P�F�S�F_FRL�T>D3HcT�T>DGF�hG[np�[]hG[ZLGW
S�T>Q>F_HKO�XZ[]LGF�[]O��G[]LGWKF_S�UVL8T`DGF'Hce³T�k�HKXZXÒ�NHKS�T`D^F'i3Ulk²[]S� �g¡X'¢1_a`cb�T`DGF'JbHbp�[ZTrYKzP8rLaHchGhG[ZT>[]UVL�T>DGF
J_M^Q�pcHcT`M^Q>FfUKe6T`DGFfS�T>Q>F_HKO�XZ[]LGF�[]S�WVQ�FbHcT>F_Q2T`DGHcT�e�UVQ�UV�6F_L8i3Ulk¹HKL^h�S�U�T>DGFf�GQ>FRS>S�MGQ>F'[]S�XZUyk�F_QRz
�@S¦J_XZUVS>FRh"J_Hlp�[nTrY<i3Ulk¹[]S¦HK�G�^Q>U�HKJ�D^F_h"T>DGF'iGUykºMGXZT>[]O�HcT`FRXZY�[]O��G[]LGWKF_S�UVL8T`DGF'JbHbp�[ZTrY8i3U�UVQR�
S>D^UykfL�[ZL&�3WVMGQ�F<�^znvl�^��P6FRe�UVQ�F�S>FR�3HKQ>HcT`[ZLGWa�GQ�[]UVQ'T`UaT`D^F8Hce³T@k�HKX]X£kf[ZT>D&T`DGF�[ZO��^[]LGWVFRO�FRL�T
�6UV[]L�T�UKe2T`D^F=hG[np{[ZhG[]L^W�S¯T`Q�FbHKO�X][ZLGF�O�Ulp�[]LGW�e�MGQ�T>DGF_Q�hGUlkfLIT`D^F�Hce³T�JbHbp�[ZTrYqk�HcX]XÒzf¢'Ulk�F
pVF_Q
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HKLq[]L�T`FRQ>F_S¯T`[ZLGW�e�F_HcT`M^Q>F�e�Q>UVOÑ�GWVMGQ>F��^z 6 �8[]LGhG[ZJbHcT>F_SET`DGHcTfT`DGFRQ>F�J_UVO�F_S'H��6UV[ZLNTEkfD^F_LIT>DGF
�GQ>FRS>S�MGQ>F�S�T`UK�GS�h^F_J_Q�FbHKS�[]LGW"HKLGhIHKJRT>M3HKX]XnYaP6F_WV[ZLGSET`U�[]LGJRQ>F_HKS>F�HKW�HK[ZL�z>8rL/T>DGF��GQ>FRS>F_L�T@JbHKX ¬
J_MGX]HcT`[ZUVLGS�T>DG[]S�U�J_JRMGQ>S�e�Q>UVOmþ µ o�¶<v � z8|�[]WKMGQ>F8�^znvl��S>D^UykfS�T`DGF8S¯T`Q>F_HKO�X][]L^F_S�kf[ZT>DG[]L$T>DGF
þ µ o�¶�v 6 JbHbp�[ZTrY�HcT¦�IHcJ�D"�^z���x{z£CEDGFEi3Ulk5[]O��G[]LGWKF_S�UKL�T`DGFEJ_Hlp�[nTrY=i3U�UVQ�HcTv4 µ þ£¶��^z©Ê�HKLGh
S>FR�3HKQ`H�T`F_S'HcT94 µ þ£¶��^z�s � z2CEDGF�XZF_LGWcT`D�UKe£T`DG[ZSEHcT�T�HKJ�DGO�F_L�TEQ�F_WV[ZUVL�[]S��^z 6 � HKLGh�T`DG[ZS�pcHKX]M^F
[]LGJRQ>F_HKS>FRS�kf[nT`Dd[]LGJRQ>FbHcS>[]L^WqJ_Hbp{[nTrYdþ µ o}Q>HcT`[ZUGz8|3UVQ�þ µ o�¶�v � T`DGF�HcT�T�HKJ�DGO�F_L�T�X]FRLGWKT>D\[ZS
�^z���Ê�kfD^[]X]F�e�UKQ�þ µ o�¶�vl��[ZT�[ZS¦�^z � ��CEDGF'FR¤�F_J
T�UKe�T`DGF'[]L^J_Q>F_HKS>[ZLGW�JbHbp�[ZTrY�þ µ o Q`HcT>[]U�[]S�T`DGHcT
T`DGF�i3Ulk�kf[nT`DG[ZL&[]LIT>DGF�J_Hlp�[nTrY&P6F_J_UKO�FRS�J_XZUVS>FRQ@T`UaQ�F_S�F_O�PGXZ[]LGW�T`D3HcT�F
�{��FRQ>[ZF_LGJRF_hd[]LIT>DGF
e�Q>FRF_S�T>Q>F_HKO/z&­�S�S>FRLNT>[�HKXZXZYd[ZeET>DGF�þ µ oÑQ>HcT`[ZUI[ZS=X�HcQ>WVF�F_LGUVM^WVD9e�Q>FRF_S�T>Q>F_HKOgpcHKXZMGF_S�kf[]X]X�P6F
F
�{�6F_Q>[ZF_LGJRF_hdkf[ZT`D^[]L&T`D^F<JbHbp�[ZTrYVz8CEDG[ZS�[]S�kfD�Y&T>DGF8O"H��{[ZO�MGO,�GQ>FRS>S>M^Q>F�UVL$T`DGF�Hce³T�k�HKXZX
JbHKLdP6F�S�F_FRL±T`U~[]L^J_Q>F_HKS>F8e�Q>UKO�þ µ o�¶�v � UVL�k�HcQ>hGSRza|�[ZWVMGQ>F8�{z 6 v�S>D^UykfS�T`D^F�XZU{J_HcT`[ZUVL$UKe
T`DGF�O�H��{[]O=MGOÏ�^Q>F_S�S>MGQ�F�O�UlpVFRS'JRUVLGS�[]hGFRQ`HKPGXnY"h^UykfL~T`D^F�H�e³T�k�HcX]XÒz��@X]S�U<UVL~F
�^HKO�[]L3H�T`[]UKL
UKe��GWVMGQ>F��^znvls^�GT>DGF�hG[]S¯T`Q>[ZPGM^T>[]UVL�S¯kf[ZT`J�D^F_S�e�Q�UVO�H8J_UVL^JbHbpVF�S�D3HK�6F=H�T'þ µ o�¶<v 6 T>U"H8J_UKL{¬
pVFå�:S>DGHK��F"HcT<þ µ o�¶�vl�{�7kf[ZT>D9þ µ o�¶�v � P�FR[]LGW/X][]L^FbHKQRzI��X]FRL�T`Ulp�[]J�D:hGF
�3LGF_h:JRX]UVS�F_h±iGUyk
HKS�U�J_JRMGQ>Q�[]LGWpuvfBgA`£X'`�_a`xwygizAeo_{\
`L\1zizA}U]h[%_a`£eafBg��m]hgi[i[A}c]hg��'_�[Aeo]�_oY^}Ueo_{\
`)X'e��¤�B��K,��*Ëx�z
|3Q>UVO��3WVM^Q>F8�^z�s"T`DG[ZS@hGU�F_S�L^UKT�U�J_J_M^Q�HcT�þ µ o�¶�v 6 PGM^T�[]S�FRp�[]h^F_L�T�e�UVQ�þ µ o�¶�vl�^z�� DGF_L
HKX]X�UKeÞT`DGF�HKP6UlpVF�T>Q>F_L^hGS'HKQ>F�JRUVLGS>[ZhGF_Q�F_hq[ZT�T>F_LGh^SfT>U8S>MGWVWKF_S�TET>D3HcTET>DGF_Q�F�U�J_JRMGQ>SfH<Q�F_WV[ZUVL
UKeEi3Ulk}kfDG[]J�D:O�[]WVD�T�P�F"J_X�HcS>S>[n�3F_h°HcS=T`Q>HKLGS>[nT`[ZUVL3HKX ¬rJ_XZUVS>FRh$i3Ulk�z�8rL:JRUVL�T`Q>HKS�T<kf[nT`D9S�M{¬
��FRQ>S�UVLG[]J�iGUykjkfDGFRQ>F�T`Q>HKLGS>[nT`[ZUVL3HKX ¬rJ_XZUVS>FRh�i3Ulk«[]SE[ZhGF_L�T`[n�3F_h�P�YaT>DGF�F
�{[ZS�T`FRLGJ_F�UKe�H�S>[ZLGWVXZF
S>DGU�J��~[]L�T`D^F�i3UlktS¯T`Q�MGJRT>MGQ>Fc�6e�UVQfS�MGPGS>UKLG[]J�i3UlktS>F
pVFRQ`HKX£e!HKJRT>UVQ>SfLGFRF_h/T>U"P6F�J_UVLGS�[]hGFRQ>FRh�z
CEDGF�HcP�UlpVF�e!HKJ
T`UVQ�S'T>DGF_Q�FRe�UVQ�F�T>F_LGhIT>U�S�MGWVWVFRS�T�T`D3HcT'T`Q>HKLGS�[ZT`[ZUVL3HKX�J_X]UKS>F_hqi3UlktU�J_J_M^Q>S�e�UKQ
vl�¥(�&�$'�¦(tv � H�TfS>MGPGS�UVLG[ZJ�S���FRF_hGSRz
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|7[]WVMGQ�F��^z 6 �^ÎP�¦HKQ�[�HcT>[]UVLaUce��IHy�^[ZO�MGOÑ��Q�F_S�S>MGQ�F�pcHKX]M^F�kf[ZT`Dqþ µ o3��H�T`[]U^�3�IHKJ�DI¶.�^z���x
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|�[ZWVMGQ>Fa�^z 6 vVÎ%�¦HKQ�[�HcT>[]UVL9Uce��/H��{[]O�MGO ��Q>F_S�S>MGQ�F&þ*U�JbHcT>[]UVL±kf[nT`Duþ µ oª��H�T`[]U^�¦�IHKJ�D²¶
�^z���x

|�[ZWVMGQ�F��^z 6V6 Î¦Ì�T>Q>FbHcO�XZ[]LGF�¥�UKLNT>UVMGQ�S�UVLqHce³TEk�HKXZX�e�UVQfþ µ o�¶��

«�¬i­ ê}è~® ¯&ì�í�ñbò�è~° émñ
ï�ë ±�²³¯±ð�í¦ò7èE°$ñ_î¸í�ð�òP²$çRï2ò

Í���FRL/i3Ulk�[ZS'e�UVM^LGh/T>U"F
�{DG[ZPG[ZT'S�[]O�[]X�HcQ�i3Ulk�J�D3HKQ>HKJRT>F_Q>[ZS�T>[]J_S'[]LqT`DGF�JbHbp�[ZTrY~e�UVQfS�MGPGS>UKLG[]J
HKLGhIS>MG�6F_Q�S>UVLG[ZJ<S>�6F_FRhGS_z�Í�LGXnYqT>DGF�Få�{T>F_Q�L3HKX�i3Ulk�e�FbH�T`MGQ�F_S_��kfDGF_Q�F�¡NM3HKS>[ ¬rS¯T`FbHch^YIS�DGU�J���S
HK�G�6FbHcQ_��S>DGUlk�h^[Z¤�F_Q>FRLGJ_FRS_z°|3UVQ<JRX]UVS�F_h°JbHbp�[ZTrY9iGUykÏT`DGFRQ>F~HKQ�F~S>[]O�[]X]HKQ�i3UlkÑS¯T`Q>M^JRT`M^Q>F_S
�GQ�F_S>FRL�Tb��kf[ZT>D&[]O��G[ZLGWVF_O�F_L�T@HKLGh$Få�^[nT�S�DGU{J��NS�P6F_[ZLGW�HKhGh^[ZT`[ZUVL3HKX*e�F_HcT`MGQ�F_S�H�T�S>M^��FRQ>S>UKLG[]J
S>�6F_FRhGS_z8CEDGF<T>Q>F_L^hGS�e�UVQ@T`D^F��^Q>F_S�S>MGQ�F�h^[]S�T>Q>[ZPGM^T`[ZUVLGS'e�UVQ�UV�6F_LdHKLGh�J_XZUVS>FRh$i3UlkÈHcT�S�MGP{¬
S>UKLG[]J�HKL^h/S�MG��FRQ>S�UVLG[]J�S���FRF_hGS@HKQ>F�HKXZS>U8S>[ZO�[ZX�HKQRz

CEDGFIT>Q`HKL^S>[ZT>[]UVLGHKXEi3Ulk,TrY��6F_S�U�J_JRMGQ�HcT�T`DGF$þ µ o Q`HcT>[]UVS�S>DGUlkfL []L²|�[]WVM^Q>F&�{z 6 �{z¨CEDGF
F
�{�6F_Q�[]O�F_L�T�HKX�k�UVQ���UKe���X]FRL�T`Ulp�[]J�DIS�DGUlkfS�T>DGF�P6UVMGL^h3HKQ>[ZF_SEe�UVQET`Q>HKLGS�[ZT`[ZUVL3HKX�i3Ulk§T`U�S>DG[ne³T
kf[ZT>D5[ZLGJ_Q�FbHKS�[]LGW\�IHcJ�D²LNMGO�P6F_Q<¬��3WVMGQ�F/�{z©�^z²|3UVQ�T`DGFq�GQ�F_S>FRL�TaS>[ZO�MGX]HcT`[ZUVLGS�H�S>[ZO�[ZX�HKQ
T`Q�F_LGh$[ZS�F
p�[]hGFRLNT_Î@H�T��IHKJ�D:vKz©��x8T`DGF=T>Q`HKL^S>[ZT>[]UVLGHKX�i3Ulk�TrY{�6F�U�J_JRMGQ>S�H�T�þ µ o�¶�vl��kfD^[]X]S¯T
e�UVQ'�IHcJ�DI�^z���x�[ZTfU�J_JRMGQ>SfF_HKQ>XZ[]F_Q�HcT�þ µ o�¶��{z
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|3UVQ�T>DGF$S>MGP^S>UVLG[ZJ$JbHKS�F_S~[ZT"D3HKS�P6F_FRLjS�DGUlkfLjT>D3HcTaT>DGF&P6UVMGLGhGHKQ�Y²P�F
Trk�FRF_L¨UK��FRL HKLGh
T`Q>HKLGS>[nT`[ZUVL3HKX*i3UlkwO"HbYqP6F�F_S¯T`[]O�HcT>F_h&P�Y&JRUVLGS�[]hGFRQ>[]L^W"T`DGF=�GQ>FRS>S>M^Q>F<hG[ZS�T`Q�[]PGM{T`[]UKLIUVL&T>DGF
JbHbp�[ZTrYqi3U�UVQ_z@|ÆUKQ@UV�6F_LIiGUyk�T>DGF�hG[ZS�T`Q�[]PGM{T`[]UKL/[ZS@J_UKLGJbHbpVF<h^UykfL$kfDG[ZX]S¯T�e�UVQ'T`Q>HKLGS>[nT`[ZUVL3HKX
[ZTf[ZSEJ_UVL�pVFå��z���TfT`DGF�P6UVMGLGhGHKQ�Y�[nT`S�F_XZeÞT>DGF�hG[]S¯T`Q>[ZPGM^T>[]UVL�[ZSEX][]L^FbHKQ�ý³�3WVMGQ�F��^z©sVÿ
z��tS>[ZO�[ZX�HKQ
hGF_S�J_Q�[]�^T>[]UVL�D3HKS¦LGUKT�P�FRF_LaO�HKhGFEe�UVQ�S�MG��FRQ>S�UVLG[]J'i3Ulk�z�¢�Ulk�FRpVFRQ_�^T>DG[]S¦HKXZS>U�HK�G�6FbHKQ�S¦T>U=P6F
T`DGF@JbHKS�F@e�UVQ�þ µ o�¶�vl��[]L��3WVMGQ�F�x{z©Ê{z�CEDG[]S�S>MGWKWVF_S¯T`S�T`DGHcT�T>DG[]S�P�FRD3Hbp{[ZUVMGQ�[]S�[ZLGhG[ZJbHcT>[ZpVF�UKe
T`DGF�P6UVMGLGh3HcQ�Y�P6FRTrk�F_FRL&UV�6F_L&HcLGhqT>Q`HKL^S>[ZT>[]UVLGHKX�i3Ulk§e�UVQEP6UKT>D/S�MGPGS>UKLG[]J�HKLGhqS>MG�6F_Q�S>UVL^[]J
S>�6F_FRhGS_z

CEDGF~P�UKMGLGh3HKQ�[]FRS8HKQ>F�S�DGUlkfL²[]L9�GWVMGQ>F~�{z 6 �{z:��X]F_L�T>Uyp�[ZJ�D5S�DGUlk�FRh5T`D^F�J�D3HKLGWVF~[ZLu�^Q>F_S ¬
S>MGQ�F$hG[]S¯T`Q�[]PGM^T>[]UVL5e�Q>UVO UV�6F_L¹T`U9T>Q`HKLGS�[ZT>[]UVL3HcX'i3Ulk,T`U°P6F�H9S>O�U{UKT>D¹�GQ>UKWVQ>FRS>S>[ZUVL�zw�
Q>Få¬rFRpcHKXZM3HcT>[]UVLuP�Yº��X]FRL�T`Ulp�[]J�D¹UKe�T>DGF&h3H�T�H\Uce�Ì�T�HKXZX][ZLGWVS8S>MGWKWVF_S¯T`F_h H\S>[]O�[]X]HKQ�T`Q�F_LGhºHcT
S>MG�6F_Q�S>UVL^[]J�S���FRF_hGSRz�CED^F<J_MGQ�Q>F_L�T�Q�F_S>M^XZT`S@S>MG�G�6UVQ¯T�T`DG[ZS@S�MGWVWVFRS�T`[ZUVL�z@� D^F_L$T`Q>HKLGS>[nT`[ZUVL3HKX
i3UlkÑ[ZS<HKJ�DG[ZFRpKF_h°T`DGFRQ>F~HKQ�F�hG[Z¤�F_Q�F_LGJRF_S<P6FRTrk�F_F_LuT`DGFaiGUykfS<UKPGS>FRQ�pVFRhºHcT�S>MGPGS�UVLG[ZJ~HKLGh
S>MG�6F_Q�S>UVL^[]J"S���FRF_hGSRz~��T�S>M^PGS>UVL^[]J�S>�6F_F_h^S=T`Q>HKLGS>[nT`[ZUVL3HKX�iGUyk��2HKS�[ZLGhG[ZJbHcT>F_hdPNY\HqJ_UVL�pVFå�
�GQ>FRS>S�MGQ>F8hG[ZS�T`Q�[]PGM{T`[]UKL���D3HcS�Hai3Ulk.S¯T`Q>M^JRT`M^Q>F�T`DGHcT�[]S@JbHK�3HcPGX]F�Uce�S�MG�G�6UVQ�T>[]LGWaT>DGQ>FRF�pVUVQ ¬
T`[ZJ_F_S£[]L�T`DGF�JbHbp�[ZTrYKz�CEDGF�WVF_LGFRQ`HKXNi3Ulk°O�F_J�D3HKL^[]S>O�S7HKQ>F�S>[]O�[]X]HKQ�T>U�T`D^UVS>F�FRp�[]hGFRL�T�e�UVQ£UV�6F_L
i3Ulk5kf[nT`D�T>DGFEWVQ>UlkET>D�[ZL�pVUVQ¯T`[ZJ_[ZTrY�e�Q>UKO�T`D^FEX]FbHchG[]LGW@F_hGWVFfHcLGh<T`DGFES�MGPGS>FR¡NMGF_L�T�XZUVP6F�T`DGHcT
[]S¦e�UVQ>O�F_haF
¤�FRJRT>[ZpVFRXZY�J_UVL�T>Q>UVXZX][]L^W�T>DGF�O�UKT`[ZUVL"UKe*T>DGF�S�DGFbHKQEX]HbYVF_QRz�CEDGF@e�UVQ�O"H�T`[]UKL"UKe*T>DGF
pVUVQ¯T`[ZJ_F_S¦[]L<T>DGFfJbHbp�[ZTrY�HKLGh8T`D^F_[]Q�Q�UVX]FE[ZL�T>DGFfO"HKS�S�F
�{�GMGXZS>[]UKL��GQ�U{JRF_S�S�[ZS¦WKUypKF_Q�LGF_haP�Y<T>DGF
S`HKO�F'O�FRJ�D3HKLG[ZS>O�S�HKXZS>UGz5�fF_S�MGXZT>S�D3HbpKF�S>DGUlkfLaT>D3HcT�HKS�T>DGF�þ µ o¨Q>HcT`[ZU=[ZLGJ_Q�FbHKS�F_S�T>DGF�iGUyk
e�FbHcT>MGQ>FRS�Q>FRS>F_O=PGX]F�T>DGUVS�FEUKe�H�J_X]UKS>F_h8J_Hlp�[nTrY�ý³e�Q>UVO�þ µ o�¶�vl��T`U<vb��ÿ
z�¢�Ulk�F
pVFRQ¦P�Y�T>DGF�hGF
e�¬
[]LG[nT`[ZUVL�WV[npVF_L8P�Y8��X]FRL�T`Ulp�[]J�D8e�UVQ2T`DGFf�GQ�F_S�S>MGQ�F�hG[ZS�T>Q>[]P^M^T`[ZUVL�UKe�J_XZUVS>FRh8iGUyktý�T>D3HcT�uvfBgA`´X'`
_a`xwygizAeo_{\
`©\1zizA}c]i[�_a`³eRfBg��m]hgi[i[A}c]ig/�'_�[Aeo]�_oY^}Ueo_{\
`�X'eP�¤�B�pKt��*ËxKÿ�T`DG[ZSfk�UVMGXZh/S�MGWVWVFRS�TfT`DGHcT
HcT�þ µ o�¶�v 6 T`DGF�i3Ulkt[]SfLGUcT@JRX]UVS�F_h�z�|ÆM^Q�T`D^F_Q'[]L�pVFRS�T`[ZW�HcT>[]UVL~UKe7T`DGF�i3Ulk§e�FbH�T`MGQ�F_S<ý³�3WVMGQ�F
�^z 6 vyÿ2D3HKS�X]F_h�T`U�T`DGF�hGFR�3L^[ZT`[ZUVL�UKe*S>M^J�Dai3UlkjHKS�P6F_[ZLGW%eo]�X'`�[A_ae�_{\
`mX' ¶µ¡zA �\1[1g¡��w�\
uºkf[ZT>D�T>DGF
P�UKMGLGh3HKQ¯YaP6FRTrk�F_FRL/T`D^[]SfHKLGh~JRX]UVS�F_h�i3Ulk¨U�J_JRMGQ>Q�[]LGW�HcTEþ µ o�¶<v � z2CEDG[ZSELGF_JRF_S>S�[ZT`HcT`FRS'T>DGF
Q>Få¬rJ_X]HKS>S�[Z�3J_HcT`[ZUVL&UKe�T>Q`HKLGS�[ZT>[]UVL3HcX£i3UlkwT`U�P6F�T`Q>HKLGS>[nT`[ZUVL3HKX ¬rUV�6F_Lqi3UlkÓHKS�S�DGUlkfL\[ZL&�3WVMGQ�F
�^z 6 �^z�8âT�DGHKS�P6F_F_L$S�DGUlkfL$T`D3HcT@e�UVQ�T>Q`HKLGS�UVLG[ZJ=S>�6F_FRhGS�T`D3H�T@T`D^F=i3Ulk.[ZLIT`D^F=T`Q>HKLGS>[nT`[ZUVL3HKX
Q>FRWV[]UVL°[ZS<S�T`F_HKh^Y°[ZLuLGHcT`MGQ�F�kfDG[]XZFae�UVQ<S>MGP^S>UVLG[ZJ~S>�6F_F_h^S�T`Q>HKLGS�[ZT`[ZUVL3HKX ¬rUV�6F_L\i3Ulk []S<M^L{¬
S�T>FbHKh^YKz58âT�k�HKS��GQ�FRp�[]UKMGS>XnY�D�Y��6UKT`DGFRS>[ZS>F_haT>D3HcT���Q>HKLGh^T>Xn¬ �/FRYKF_Q�Få�{�3HKLGS�[]UVLGS�JbHKMGS�F�S�T>FbHKh{Y
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i3UlkjT`U<P6F�HKJ�DG[ZFRpVFRh/F_HKQ>XZ[]FRQ�e�UVQ�T>Q`HKL^S>UVLG[ZJ�S>�6F_FRhGS_z�|�[ZWVMGQ>F@�^z 6 ��S>DGUlkfSET`DGHcT�T`Q>HKLGS�[ZT`[ZUVL3HKX
UV�6F_L�i3Ulk¹U{JRJ_MGQ�S�HcT�þ µ o�¶���e�UVQ��IHKJ�D��^z���x�kfDG[]XZFf[ZT¦U{JRJ_MGQ�S�HcT�þ µ o�¶�vl��e�UVQ��IHKJ�D&vKz©��x�z
|3UVQ¦S>MGPGS�UVLG[ZJ�S>�6F_FRhGSET`DGF'T`Q`HcLGS>[nT`[]UKL3HKXn¬âUV�6F_L8i3Ulkjk�HKS�[ZhGF_L�T>[Z�3FRhaP�Y"[ZLNT>F_Q�L3HKX6JbHbp�[ZTrY�i3Ulk
e�FbH�T`MGQ�F_S'HKS�k�F_X]X�HKSEJ_UVL^S>[]h^F_Q>[ZLGW<T`DGF�J�DGHKQ`HKJ
T`FRQ>[]S¯T`[ZJ��GQ>FRS>S>M^Q>F�hG[]S¯T`Q>[ZPGM^T>[]UVLGSRzP8âTf[]S�HKL~MGL{¬
S�T>FbHKh{Y&i3UlkÓHcLGh&T`Q>HKLGS>[nT`[ZUVL3HKX ¬rJ_XZUVS>FRh/i3Ulk�[]S@e�UKMGLGh$T`U�U�J_JRMGQ�kfDGF_L�T`D^F�i3Ulk.JRUVL�pVF_Q�WVF_S
T`U�H�S�T>FbHKh{Y<S�T`HcT`F'HcT¦þ µ o�¶�v 6 z£CEDG[ZS�S�T`F_HKh^Y<i3UlkºHcT�S>MGP^S>UVLG[ZJfS>�6F_F_h^S�[ZS�HcT¦H�DG[]WKDGF_Q�þ µ o
Q`H�T`[]U�T>D3HKL�T>D3HcT�UKe�T>DGF�þ µ o�¶�vl��Q>HcT`[ZU�kfDG[ZJ�D"�GQ�U{h^MGJ_FRS�S�T>FbHKh{Y�iGUykjH�T��/HKJ�D&vVz���x{z2CED^[]S
HKWVQ�F_FRS�kf[nT`D<T`D^F'F_HKQ>XZ[]FRQ2D�Y{�6UKT>DGF_S�[]S_z���S�S�T`F_HKh^Y<i3Ulk²U{JRJ_MGQ�S¦F_HKQ>XZ[]FRQ�e�UVQ2T`Q>HKLGS�UVLG[]JES���FRF_hGS
T`DGHKLIJRUVO��GHKQ>FRhqT>U"S>M^PGS>UVL^[]J�S>�6F_F_h^S�hG[Z¤�F_Q�F_LGJRF_S@HKQ>F�WVUV[ZLGW<T`U"U�J_JRMGQfkfDGF_L&h^FR�3LG[ZLGW�T>DGF
P6UVMGLGh3HcQ>[]FRS�S�[]LGJRF�T>DGF=O�FRT>DGU{h^S@UKe�h^FR�3LG[ZLGW�T>DGF�iGUykfS�HKQ>F�LGUKT�DGUVO�UVWVF_L^F_UVMGSRz@¢'Ulk�F
pVF_Q
T`D^F@O�FRT`D^U{hGS�MGS>FRha[]L�T`DGF��GQ>FRS>FRLNTET>DGF_S�[]S¦T`U=[ZhGF_L�T>[Ze³Y<T`D^F�i3UlkfS�D3HbpKF�S�T>Q>UVLGW�e�UVMGLGh3H�T`[]UKLGS
e�UVQ�T>DGF_[ZQ�pcHKX][ZhG[ZTrYKzG8rL<T>DGFE�GQ>U�J_FRS>S�UKe6MGS�[]LGW�T`D^F_S>FfO�FRT>DGU{h^S�e�FbHcT>MGQ>FRS�D3HbpVFfP�FRF_L8[]h^F_L�T`[n�3F_h
kfDG[ZJ�D/S�[]WVLG[n�3JbHcLNT>XZY�F_LGDGHKLGJ_F�T`D^F�JRMGQ>Q�F_L�T�MGLGhGFRQ>S�T`HKLGhG[ZLGW�UKe7T>Q`HKL^S>[ZT>[]UVLGHKX�J_Hlp�[nTrYai3UlkfS_z
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Supersonic

Subsonic

|�[]WVM^Q>F��^z 6 �^Î¦Ì{M^O�O�HKQ�Y�UKe�Q>F_S�MGXZT>SEe�UVQEC7Q>HKLGS�[ZT`[ZUVL3HKX�¥�Hbp{[nT`[ZF_S
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8�ÉËÊhÌ�ÍOÎ¤Ï9Ð'Ñ¡Ò%Ê¡Ì�Ó�ÔBÐ1Ï�Õ�Ì�Ó^É�ÐVÖ~Ó^É�×�ÐcØ^Ø"Ù�Ñ¡Ñ�Í�É�Ú�ÍOÉËÐVÕkÓ"É�Û�Ê¡Ñh×'É�Î�ÍOÊ¡Í�ÐVÉB×�Ün¬�Ð'ÕkÓ"É�ÛZÊhÑh×�É�Î¡ÍtÊhÍ�Ð'ÉB×'Ün¬
Ø^ÜOÐVÎ¡Ó"Ý�ÛÞ×'É�Ý~Ø^ÜOÐVÎ¡Ó"Ý�Øx×xßcÍOÊ�àáÔBÐ1Ï�Î5Ï�Ó^Ñ¡Ó�ÍOÉÞß'Ó^Î�ÊhÍ�ÚV×�ÊhÓ"ÝEÙ�Î�Í�É�Ú�Ê¡Í�Ö~Ó¤×'Ø"Ø^Ù�Ñ¡×�ÊhÓ�Î¡Ð'Ü�Ù�Ê¡Í�ÐVÉ�ÎvÐ'âkÊ¡Ì�Ó
ÐW×xßcÍ�Ó"Ñ�ã ÌcÊhÐVÒ�Ó^Î�Ó^äÞÙB×
ÊhÍ�Ð'É�Î^å�æ�àËÑ�Ó^Ü�×�ÊhÍOÉ�Ú/ÊhÌ�Ó7Ñ�Ó^Î�Ù�ÜOÊ¡Î�Ê¡Ð�Õ�Ñ¡ÍOÐVÑ¤ÓAçUÕmÓ^Ñ�Í�Ö~Ó^ÉZÊi×'Üè×�É�ÝËÊhÌ�Ó"ÐVÑ¡ÓAÊ�ã
Í�Ø^×'ÜPÏ�ÐVÑ¡ÒÞÎ�Ê¡Ì�Ó%Ù�É�Ý�Ó^Ñ�Î�Êh×'É�Ý�ÍOÉ�ÚéÐ'â9ÊhÌ�Ó�ÔBÐ1ÏêÕ�ÌZàcÎ¡Í�Ø"Î�Ï�Ó^Ñ�ÓTÓ^É�Ì�×'É�Ø^Ó"Ý�å�8;Ê/Ì�×'Î/×�Ü�Î¡Ð´ëmÓ^Ó^É
Î¡Ì�ÐIÏ�ÉáÊ¡ÌB×�ÊGÊhÌ�Ó"Ñ¡Ó�×'Ñ�Ó¤Î¡ÍOÚVÉ�ÍtìBØx×'ÉZÊGëkÓ"É�Ó"ì�ÊhÎPÊhÐWëkÓ�ÐVë�Êi×�Í�É�Ó"ÝáëZà/Ù�Î�Í�É�Ú�í¤îPï)Î�àcÉ�Ó"Ñ¡ÚVÍOÎ�ÊhÍOØx×'ÜOÜOà
Ï�ÍOÊ¡Ì�ÓAçUÕkÓ"Ñ¡ÍOÖEÓ"ÉÞÊh×'Ü�Î�Ê¡Ù�Ý�ÍOÓ^Î^å

8�Éðí9ÌB×'Õ�Ê¡Ó^Ñ 6 Ð'âèÊhÌ�ÍOÎ¤Ï9Ð'Ñ¡Ò%Ê¡Ì�Ó�ß�×'Ü�ÍOÝB×�ÊhÍOÐVÉT×�É�Ý´ß'Ó^Ñ�ÍOìBØ^×�ÊhÍOÐVÉËÐ'â2ÊhÌ�Ó�ÉÞÙ�Ö~Ó^Ñ�Í�Øx×�Ü�×'Õ�Õ�Ñ�ÐZ×'ØiÌ
Ï9×'Î¥Ø^ÐVÉ�Î¡Í�Ý�Ó^Ñ¡Ó"Ý�å³ñ�Ì�ÓËØ^×'ÕB×'ë�ÍOÜ�ÍtÊ�à	Ð'â�ÊhÌ�Ó%ÖEÓAÊhÌ�ÐcÝ©ÊhÐ³Õ�Ñ¡Ó^Ý�Í�Ø"Ê/Øx×xßcÍOÊ�à-ÔBÐ1ÏòÏ9×'Î¥Ý�Ó"ÖEÐ'ÉUã
Î�Ê¡Ñh×�Ê¡Ó^Ý�åuÌcÍ�ÖáÙ�Ü�×�ÊhÍOÐVÉ©Ð�â�Ê¡Ì�ÓTÔBÐ1ÏóÐ1ßVÓ"Ñ�ÐVÕkÓ"É�Û>ÊhÑh×�É�Î¡ÍtÊhÍ�Ð'ÉB×'Ütã;ÐVÕmÓ^É�ÛvÊ¡Ñh×'É�Î¡ÍOÊ¡Í�ÐVÉ�×'ÜtãWØ^ÜOÐVÎ¡Ó"Ý�Û
×'É�Ý´Ø^ÜOÐVÎ¡Ó"ÝðØ^×xßUÍtÊ�àËÊ�àcÕkÓ"ÎyâRÑ�ÐVÖªôé×'ØiÌéõ�å÷ö¥Ê¡ÐTôð×'ØiÌ©øVå÷ùZú/Ï9×'Î�Ø"ÐVÉ�Ý�Ù�Ø"ÊhÓ"Ý�å9ñ�Ì�Ó7âRÐVÜOÜ�Ð1Ï�Í�É�Ú
Í�Î�×¥Î�Ù�ÖEÖE×'Ñ�àTÐ'â2ÊhÌ�Ó�ÖE×'Í�ÉËÕmÐVÍOÉÞÊ¡Î�Ð'â2ÊhÌ�Ó7ØiÌB×'Õ�Ê¡Ó^ÑRÎ

û Ê¡Ì�ÓW��ü�Ð@ÌE×'Õ�Õ�Ñ¡ÐZ×�ØiÌEÊi×�Ò'Ó^É%Í�É�ÊhÌ�Ó�Õ�Ñ¡Ó"Î¡Ó^ÉZÊ�Ï9ÐVÑ�Ò�Í�Î>Ù�Î¡Ó"ÝTØx×�Ñ¡Ó"âRÙ�Ü�ÜOàáÍ�É~Ø^ÐVÉ
H�Ù�É�Ø"Ê¡Í�ÐVÉ
Ï�ÍtÊhÌËÊhÌ�Ó7×xß�×'Í�Ü�×'ë�ÜOÓWÓAçUÕmÓ^Ñ�Í�Ö~Ó^ÉZÊi×'Ü�Ý�×�Êi×¥Î¡ÍOÉ�Ø^Ó�ÊhÌ�Ó�×�Õ�Õ�Ü�ÍOØx×'ë�Í�Ü�ÍtÊ�à�Ð'âGÙ�Î¡ÍOÉ�Ú%��ü�Ð@Ì�ÍOÎ
ÐVÕmÓ^É�ÊhÐ�Ý�ÍOÎ¡Ø"Ù�Î¡Î�Í�ÐVÉ�å

û ÚVÑ�Í�Ý)ÍOÉ�Ý�Ó"ÕkÓ"É�Ý�Ó^ÉZÊ�Ñ�Ó^Î¡Ù�ÜOÊhÎ�×�Ñ¡ÓýÉ�Ð�Ê�ÐVë�Êi×�Í�É�Ó"Ý|âRÐVÑ%Ê¡Ì�Ó³Ù�É�Î�ÊhÓx×�Ý�à)ÔBÐ1Ï�ÎËÎ¡ÍOÉ�Ø^ÓýÊ¡Ì�Ó
ÚVÑ�Í�Ý-Ñ¡Ó^Î�ÐVÜOß'Ó^ÎáÓ"Ý�Ý�ÍOÓ^ÎáÍOÉ=×'Ý�Ý�ÍtÊhÍOÐVÉ�Ê¡ÐéÊhÌ�Ó%ÊhÙ�Ñ�ë�Ù�ÜOÓ^ÉZÊ¥ÒVã;ÏêÖ~ÐUÝ�Ó^Ü{å´ñ�Ì�ÍOÎáÍ�Î�×ðâRÐVÑ�Ö
Ð'â�Ý�ÐVÙ�ë�Ü�Ó´×'Ø"Ø^ÐVÙ�ÉZÊ¡Í�É�Ú�å�ñ�Ì�Ó´Ø^Ð'Ñ¡Ñ¡Ó"Ø"Ê~Ü�ÓAßVÓ"ÜyÐ�âWÖ~ÐUÝ�Ó^Ü�ÜOÍ�É�Ú´Ï¤×�Î%×'ØiÌ�Í�Ó"ß'Ó^Ý�ÊhÌ�Ñ�ÐVÙ�ÚVÌ
Ø^×'Ñ¡ÓAâRÙ�Ü�Î¡Ó"Ü�Ó^ØAÊhÍOÐVÉ�Ð'âvÚ'Ñ¡Í�Ý�Ý�Ó"É�Î¡ÍtÊ�àVå

û Ê¡Ì�Ó 6 ï»Øx×xßcÍOÊ�à	Î�Í�ÖáÙ�Ü�×�ÊhÍOÐVÉ�Î�×'Ñ�ÓEÑ�Ó^Õ�Ñ�Ó^Î�Ó^ÉZÊi×�Ê¡ÍOß'ÓTÐ'â¤Ê¡Ì�ÓEÓ�çUÕkÓ"Ñ¡Í�Ö~Ó^ÉZÊh×'Ü>Øx×'Î�Ó%Ð'â¤Ê¡Ì�Ó



þZM�Õ Ü�ÿ�����Û��£Ø��oÿ��£Ø
Øx×xßcÍOÊ�à%Ï�ÍOÊhÌËÊ¡Ì�Ó�ëB×xàËÝ�ÐcÐVÑ¡Îy×�Ê	�Võ¥Ý�Ó"ÚVÑ¡Ó"Ó^Î"Ûk×�ÎyÍOÉZÊhÙ�ÍtÊhÍ�Ð'ÉTÎ¡Ù�Ú'ÚVÓ^Î�ÊhÎ^å

û âRÐVÑ�ÐVÕmÓ^É-Øx×xßcÍOÊ�àýÔ�ÐIÏ�Î7ÊhÌ�Ó~×'Ø"ÐVÙ�Î�ÊhÍ�Ø�Î�ÕkÓ"Ø"ÊhÑ¡×é×�Ê7ÕmÐVÎ¡ÍtÊhÍOÐVÉ�Î�×'ÜOÐVÉ�ÚTÊhÌ�ÓEØ^×1ßcÍtÊ�à³ÔBÐUÐ'Ñ
Õ�Ñ�Ó^Ý�ÍOØ"ÊËÊhÌ�Ó�Ó�çUÕkÓ"Ñ¡Í�Ö~Ó^ÉZÊh×'Ü�Øx×xßcÍOÊ�à|ÊhÐVÉ�Ó"Î^åêñ�Ì�Ó���ô�
�Õ�Ñ¡Ó^Î�Î¡Ù�Ñ�Ó-ÜOÓ"ß'Ó^Ü�Î�×�Ñ¡Ó	Ð1ßVÓ^Ñqã
Õ�Ñ�Ó^Ý�ÍOØ"ÊhÓ"Ý=ëZà©ÊhÌ�Ó´í¤îPï ×'ÎáØ"ÐVÖEÕ�×'Ñ¡Ó"ÝpÏ�ÍOÊhÌpÊ¡Ì�ÓTÓ�ç�ÕmÓ^Ñ�Í�Ö~Ó^ÉZÊi×�Ü�ß�×'Ü�Ù�Ó^Î^å
�yÐIÏ�Ó"ß'Ó^Ñ
ÊhÌ�Óéí¤îvï¦Ñ�Ó^Î¡Ù�ÜOÊhÎ~Ý�Ð�É�Ð'Ê�Ø^×'Õ�ÊhÙ�Ñ¡Ó�ÊhÌ�Ó�ëB×'ØiÒÞÚVÑ�ÐVÙ�É�Ý£É�ÐVÍOÎ¡Ó´×'É�Ý�ÊhÌ�ÍOÎ¥ÖEÓ^×'É�Î¥ÊhÌ�×�Ê
ÊhÌ�Ó�
���þ	Ý�Í�Î�ÊhÑ¡ÍOë�Ù�Ê¡Í�ÐVÉE×'Ü�Ð'É�Ú�Ê¡Ì�Ó�Øx×xßcÍOÊ�à~ÔBÐcÐVÑ�×'ÚVÑ¡Ó"Ó^Î¤Ó�çUØ^Ó^ÜOÜ�Ó"ÉÞÊ¡ÜOà�Ï�ÍOÊ¡ÌTÓAçUÕmÓ^Ñ�Í�Ö~Ó^ÉZÊ
âRÐVÑyôé×�ØiÌéÉÞÙ�ÖáëmÓ^Ñ�Î�Ð'âvõ�å��Zú¥×'É�Ýýôé×'ØiÌ�øVåOø���å>ñ�Ì�Ó�Õ�Ñ¡Ó^Î�Î¡Ù�Ñ�Ó�Ê¡Ñh×'Ø"Ó^Î�âRÑ¡ÐVÖòÊhÌ�Ó/í¤îPï
Ñ¡Ó"Î¡Ù�ÜtÊhÎ�×'Ñ¡Ó�Ø"ÐVÖEÕ�×'Ñ¡Ó"Ý�Ï�ÍtÊhÌ-×ðÎ¡Ó"Ø"Ê¡Í�ÐVÉ�Ð'â9Ê¡Ì�ÐVÎ�Ó~âRÑ�ÐVÖÈÓAçUÕmÓ^Ñ�Í�Ö~Ó^ÉZÊxå��Pß'Ó^É©âRÐVÑ�Ê¡Ì�Ó
Ü�ÐcØx×
ÊhÍ�Ð'É�ÎvÍOÉáÊhÌ�Ó�Ø^×1ßcÍtÊ�à/Ï�Ì�Ó"Ñ¡Ó�ÊhÌ�Ó�Ì�Í�ÚVÌ�Ó"ÑPâRÑ¡Ó"äcÙ�Ó^É�Ø"Í�Ó^Î�×'Ñ�Ó�ÖEÐ'Ñ¡Ó¤Õ�Ñ�Ó"ß�×'ÜOÓ^ÉZÊ5ÊhÌB×�É�×�Ê
Ð'Ê¡Ì�Ó^Ñ�ÕkÐ'Î¡ÍOÊ¡Í�ÐVÉ�Î>Ê¡Ì�Ó�Ê¡Ñh×'Ø"Ó^Î�Î¡Ì�Ð1Ï�Ñ¡Ó^×'Î¡Ð'ÉB×'ë�ÜOÓW×'Ú'Ñ¡Ó^Ó"ÖEÓ"ÉZÊ9ÍOÉ%Õ�ÌB×�Î¡Ó�×�É�ÝT×'Ö~Õ�ÜOÍOÊhÙ�Ý�Ó'å

û âRÐVÑ�Ê¡Ñh×'É�Î�ÍOÊ¡Í�ÐVÉB×�Ütã�Ð'ÕkÓ"ÉWÔBÐ1Ï�×�Êvôé×'ØiÌ/õ�å���ýo×'É7Ù�É�Î�Ê¡Óx×'ÝUà7Ô�ÐIÏ�ÿdÊ¡Ì�Ó�âRÑ�Ó^äÞÙ�Ó"É�Ø"à7Ø^Ð'ÉÞÊ¡Ó^ÉZÊ
Í�Î�Õ�Ñ�Ó^Ý�ÍOØ"Ê¡Ó^Ý�ßVÓ^Ñ�à�Ï9Ó"Ü�Üy×'Î�Í�Î¥ÊhÌ�Ó�Ê¡Í�Ö~Ó�×xßVÓ^Ñ¡×'ÚVÓ"Ý)Õ�Ñ¡Ó"Î¡Î�Ù�Ñ¡ÓðÝ�Í�Î�ÊhÑ¡ÍOë�Ù�Ê¡Í�ÐVÉ�Î¥Ð'É�Ê¡Ì�Ó
Øx×xßcÍOÊ�à%ÔBÐUÐ'Ñ�×'É�Ýð×�âaÊ�Ï¤×�Ü�Ü�Î"å

û âRÐVÑáÊ¡Ì�Ó�Î�ÊhÓ^×'Ý�à=Ê¡Ñh×'É�Î�ÍOÊ¡Í�ÐVÉB×�Ü9×'É�Ý£Ø"Ü�ÐVÎ�Ó^Ý�Øx×xßcÍOÊ�àpÔBÐ1Ï�Î~ÚVÑ¡ÍOÝ=Í�É�Ý�Ó^ÕmÓ^É�Ý�Ó"É�Ø^ÓðÍ�Î¥ÐVëcã
Êi×�Í�É�Ó"Ý�å5ñ�Ì�Ó�Õ�Ñ¡Ð'ë�Ü�Ó"ÖóÐ'âGÑ¡Ó^Î�ÐVÜOßcÍOÉ�ÚáâRÑ¡Ó"äcÙ�Ó^É�Ø"Í�Ó^ÎyÏ¤×�ÎyÉ�ÐEÜOÐVÉ�ÚVÓ"Ñ�×'É´Í�Î¡Î�Ù�Ó'å

ñ�Ì�Ó�ØiÌB×'Õ�Ê¡Ó^Ñ�Ø^ÜOÓx×'Ñ�ÜOàðÝ�Ó^Ö~ÐVÉ�Î�ÊhÑ¡×�ÊhÓ"Î�ÊhÌB×�Ê�Ê¡Ì�Ó¥Ø^Ù�Ñ¡Ñ¡Ó"ÉZÊ/×�Õ�Õ�Ñ¡ÐV×'ØiÌ-Õ�Ñ¡ÐcÝ�Ù�Ø^Ó"Î�ÚVÐUÐcÝ³×'Ú'Ñ¡Ó^Ó�ã
ÖEÓ"ÉZÊ7Ï�ÍtÊhÌ³ß�×'Ñ¡ÍOÐVÙ�Î�Ó�ç�ÕmÓ^Ñ�Í�Ö~Ó^ÉZÊi×�Ü5ÖEÓ^×'Î¡Ù�Ñ�Ó^Ö~Ó^ÉZÊhÎ�âRÐVÑ�Ê¡Ì�Ó�Ñh×'É�Ú'Ó~Ð�â¤Øx×�Î¡Ó^Î7Í�ÉZß'Ó^Î�Ê¡Í�ÚZ×
ÊhÓ^Ýdå
ñ�Ì�Ó7Õ�Ñ¡Ó"Î¡Ó^ÉZÊWÖEÓAÊhÌ�ÐcÝ�ÌB×'Îy×~Ú'ÐUÐcÝ�ëB×'Î¡ÍOÎ�ÊhÐ~ÓAç�×'Ö~Í�É�Ó�Ê¡Ì�Ó�Õ�ÌÞàcÎ�Í�Ø^ÎyÐcØ^Ø^Ù�Ñ¡Ñ¡ÍOÉ�Ú�âRÐVÑ�ÐVÕmÓ^É�ÊhÐ
Ø^ÜOÐVÎ¡Ó"ÝðØ^×1ßcÍtÊ�àTÔBÐ1Ï�å

í9ÌB×'Õ�Ê¡Ó^Ñ¥ùðÕ�Ñ¡Ó"Î¡Ó^ÉZÊ¡Î�×éÝ�Ó"Êh×'Í�ÜOÓ^Ý©×'ÉB×'ÜtàUÎ�Í�Î�Ð'â�ÊhÌ�Ó~ÔBÐ1ÏòÕ�ÌZàUÎ�Í�Ø"ÎáâRÐVÑ�Ð'ÕkÓ"É=Øx×xßcÍOÊ�à�ÔBÐ1Ïò×�Ê
ôé×'ØiÌ	õ�å��Zú~×'É�Ý	ôé×�ØiÌpøVåtø���åyñ�Ì�ÓáÍ�ÉZß'Ó^Î�Ê¡Í�ÚZ×
ÊhÍ�Ð'ÉðÙ�Î�Ó^Î�í¤îvï Î�àcÉ�Ó^Ñ�ÚVÍ�Î�ÊhÍOØx×'ÜOÜOàTÏ�ÍtÊhÌýÓ�ç�ÕmÓ^Ñqã
Í�Ö~Ó^ÉZÊi×�Üv×'É�Ý	Ê¡Ì�Ó^Ð'Ñ¡Ó"Ê¡Í�Ø^×'ÜvÖ~Ó"Ê¡Ì�ÐUÝ�ÎWÊhÐËÎ�Í�ÚVÉ�ÍtìBØx×�ÉÞÊ¡ÜOà´Ó^É�ÌB×'É�Ø"Ó�Ê¡Ì�Ó¥Ù�É�Ý�Ó^Ñ¡Î�Êi×'É�Ý�Í�É�Ú�Ð'â>Ê¡Ì�Ó
Øx×xßcÍOÊ�à¥ÔBÐ1Ï|Õ�ÌZàUÎ�Í�Ø"Î^å>üWÉ~Í�É�É�ÐIß�×�Ê¡ÍOß'Ó�×�Õ�Õ�Ñ¡ÐV×'ØiÌ~Ï9×'Î�Í�Ö~Õ�Ü�Ó"ÖEÓ"ÉZÊhÓ^Ý¥Ê¡Ð�Ê¡Ñh×'ØiÒáÊ¡Ì�Ó�ÕkÐ'Î¡ÍOÊ¡Í�ÐVÉ�Î
Ð'â¤Ê¡Ì�ÓEÙ�Õ�Î�Ê¡Ñ¡Óx×�Ö�Õ�Ñ�ÐVÕB×'ÚV×�ÊhÍOÉ�Ú�Õ�Ñ¡Ó"Î¡Î¡Ù�Ñ¡Ó%Ï9×xßVÓ^Î�×�É�Ý-Ê¡Ì�Ó%Ý�Ð1Ï�É�Î�ÊhÑ�Óx×'ÖrÖ~ÐIßcÍOÉ�Ú´ß'ÐVÑ�Ê¡Í�Ø"Ó^Î
Í�É´ÊhÌ�ÓáØ^×xßUÍtÊ�àVå�ñ�Ì�Ó/Ý�Ó"Êh×'Í�ÜOÓ^ÝéÑ�Ó^Î�Ù�ÜOÊ¡ÎWâRÑ¡ÐVÖ Ê¡Ì�Ó�í¤îPï ÌB×xß'ÓáÓ^ÉB×�ë�Ü�Ó"Ý³ÓAç�×'Ö~Í�ÉB×�Ê¡Í�ÐVÉ´Ð'â5Ê¡Ì�Ó
ÔBÐ1Ï)âRÓx×
ÊhÙ�Ñ�Ó^Î�Í�É�Î�Í�Ý�Ó¤Ê¡Ì�Ó�Ø^×xßUÍtÊ�à¥Ï�Ì�Í�ØiÌ%×'Ñ¡Ó�É�Ð�Ê�Ó^×'Î¡ÍOÜOà¥Ð'ë�Êi×'ÍOÉB×'ë�ÜOÓ9âRÑ¡Ð'Ö ÓAçUÕmÓ^Ñ¡ÍOÖEÓ"ÉZÊhÎ�×'É�Ý
Ñ¡ÓAßVÓx×�ÜèÊ¡Ì�Ó�âRÐVÜ�ÜOÐ1Ï�Í�É�Ú¥×�ëkÐVÙUÊ�ÊhÌ�Ó�ÔBÐ1Ï�Ö~Ó^ØiÌ�×'É�Í�Î�ÖEÎ��

û ñ�Ì�Ó 6 É�Ý�Ø^×1ßcÍtÊ�àTÊhÐVÉ�Ó�Ý�ÐVÖ~Í�ÉB×�Ê¡Ó^Î�×
Ê�×áâRÑ¡Ó^äÞÙ�Ó"É�Ø"à�Ð�â���øxõ���N'å��yÐIÏ�Ó"ß'Ó^ÑyÍOÊ�ÍOÎ�É�Ð'Ê¡Ó^Ý
ÊhÌ�×�ÊT×
Ê%ÊhÌ�ÓéÜ�ÐcØx×
ÊhÍ�Ð'É�Î�Í�É£Ê¡Ì�ÓéØ^×xßUÍtÊ�à�Ï�Ì�Ó^Ñ�ÓéÊhÌ�ÓéÕ�Ñ¡Ó"Î¡Î¡Ù�Ñ¡ÓéÏ9×xßVÓ^ÎËÕ�×'Î¡ÎTÐ1ß'Ó^Ñ%Ê¡Ì�Ó



Ü�ÿ�����Û��7Ø��oÿ��£Ø þZM2þ

ß'ÐVÑ�Ê¡Í�Ø^Ó"ÎPÊhÌ�Ó�ø^Î�Ê5ÊhÐ'É�Ó�Ð'â2ø��Vú��yN�Í�É�Ø"Ñ¡Óx×�Î¡Ó^Î>ÍOÉ�×'ÖEÕ�Ü�ÍOÊ¡Ù�Ý�Ó�Î¡Í�Ú'É�ÍOìBØ^×'ÉZÊhÜtàVå2ñ�Ì�Ó�Ñ¡Óx×�Î¡ÐVÉ
âRÐVÑ�Ê¡Ì�Í�Î�Ï9×'Î�É�Ð'Ê7ÍOÉÞß'Ó^Î�ÊhÍ�ÚV×�ÊhÓ"Ý-×
Ê�ÊhÌ�Ó¥ÊhÍOÖEÓ�×�É�Ý	Í�Î�×'É-×'Ñ¡Ó^×ËÎ¡Ù�ÚVÚ'Ó^Î�Ê¡Ó^Ý�âRÐVÑ�âRÙ�ÊhÙ�Ñ¡Ó
Ï�ÐVÑ¡Ò

û ü¤Ê�ôð×'ØiÌ~õ�å �VúyÊhÌ�Ó¤Ô�ÐIÏ£Í�ÎGØiÌB×'Ñ¡×'Ø"Ê¡Ó^Ñ¡ÍOÎ¡Ó"Ý~ëZàá×�Î¡Ó^Ñ�Í�Ó"Î5Ð'âBßVÐVÑ�ÊhÍOØ^Ó^ÎPÏ�Ì�ÐVÎ¡Ó�Ø"ÐVÑ¡Ó"ÎPÊhÑh×xß'Ó^Ü
Ý�Ð1Ï�É�Î�ÊhÑ�Óx×'Ö¦âRÐVÑ¡Ø"Í�É�Ú~ÊhÌ�Ó�Î¡Ì�Ó^×'Ñ�Ü ×xà'Ó^Ñ�Ö~Ð'ÊhÍOÐVÉ�å�ñ�Ì�Ó¥Î�Ì�Óx×'Ñ�Ü ×xàVÓ"Ñ�Í�Ö~Õ�ÍOÉ�ÚVÓ^ÎyÐVÉéÊ¡Ì�Ó
×�âaÊ�Øx×xßcÍOÊ�à´Ï9×'Ü�Ü2Í�É�Ý�Ù�Ø^ÍOÉ�ÚTÕ�Ñ�Ó^Î¡Î�Ù�Ñ¡ÓáÏ9×xßVÓ"Î�ÊhÌB×�Ê�ÊhÑ¡×1ß'Ó^ÜPÙ�Õ�Î�Ê¡Ñ¡Óx×�Öðå�ôðÓx×'ÉZÏ�Ì�ÍOÜ�Ó/Ê¡Ì�Ó
ÖE×'Í�Éáß'ÐVÑ�Ê¡ÓAçEÍ�É¥Ê¡Ì�Ó�Ø^×xßUÍtÊ�à�ëkÓ"Ø^ÐVÖ~Ó^Î�Î�Ê¡Ñ¡ÓAÊhØiÌ�Ó"ÝË×'É�Ý%×7É�ÓAÏ)ßVÐ'Ñ�ÊhÓ�ç~âRÐVÑ¡Ö~Î5Ð"!´×�Ü�ÐVëmÓ
×�Ê>Ê¡Ì�ÓWÜOÓx×'Ý�ÍOÉ�Ú�Ó^Ý�Ú'Ó'å$#�Ì�ÍOÜ�Ó�ÊhÌ�ÍOÎ�ÍOÎ>ÐUØ"Ø^Ù�Ñ�Ñ¡Í�É�Ú7Ê¡Ì�ÓWÕ�Ñ�Ó^Î�Î¡Ù�Ñ�ÓWÏ¤×xß'Ó^Î¤Ñ�Óx×'ØiÌ%Ê¡Ì�Ó�âRÑ¡ÐVÉZÊ
Ð'âyÊhÌ�Ó´Ø^×xßUÍtÊ�à�×'É�Ý�ÚVÓ"É�Ó^Ñ¡×�ÊhÓËß'ÐVÑ�Ê¡Í�Ø^ÍtÊ�à©Ê¡ÌB×�Ê~Ì�Ó^ÜOÕ�ÎáÏ�ÍOÊ¡Ì�Ê¡Ì�ÓËÍ�É�Ø^Ó^ÕUÊhÍ�Ð'É�Ð�â�×³É�ÓAÏ
ß'ÐVÑ�Ê¡ÓAçkå

û ï�Ó"Î¡Õ�ÍtÊhÓ¥×%Ø"ÐVÉ�Î�Í�Ý�Ó"Ñh×'ë�ÜOÓáÑ¡ÍOÎ¡ÓáÍOÉéÊhÌ�Ó¥Ù�É�Î�Ê¡Óx×'ÝUà³Õ�Ñ¡Ó"Î¡Î�Ù�Ñ¡Ó¥ÜOÓ"ßVÓ"Ü�Î�×�Ê�ôé×'ØiÌ�øVåtø���ÛdÊ¡Ì�Ó
Î¡×'ÖEÓ�ÔBÐ1Ï|Ö~Ó^ØiÌB×�É�Í�Î�ÖEÎv×'Ñ¡Ó�Õ�Ñ�Ó"ß�×'ÜOÓ^ÉZÊ5Í�É�Î¡Í�Ý�Ó�ÊhÌ�Ó�Øx×xßcÍOÊ�àVåvñ�Ì�Ó¤ìBÉ�Ý�ÍOÉ�ÚVÎPÐ�âkÕ�Ñ¡Ó"ßcÍOÐVÙ�Î
Ó�ç�ÕmÓ^Ñ�Í�Ö~Ó^ÉZÊhÎ"ÛZÊhÌB×�Ê>Î�Ó^Ó"Öê×�Ê>ÐUÝ�Ý�Î5Ï�ÍOÊhÌ�Ó^×'ØiÌ%Ð'Ê¡Ì�Ó^ÑPÏ�ÍtÊhÌ�Ñ¡Ó"ÚZ×'Ñ�Ý�Î5ÊhÐ�ÓAçUÕ�Ü�×'ÉB×�Ê¡Í�ÐVÉ�Ð'â
Ê¡Ì�Ó�ÔBÐ1Ï�Õ�ÌZàcÎ¡ÍOØ^Î^Û�×'Ñ¡Ó�Ñ¡Ó"ßcÍOÓ"Ï�Ó^Ý�×'É�Ý%Ø^ÐVÖ~ÕB×'Ñ�Í�Î¡Ð'É�Î¤×'Ñ�ÓWÖE×'Ý�Ó�Ï�ÍOÊ¡Ì%ÊhÌ�ÓyÊhÌ�Ó�Õ�Ñ¡Ó"Î¡Ó"ÉÞÊ
Î�Í�ÖáÙ�Ü�×�ÊhÍOÐVÉ�Î"å28�ÉZÊ¡Ó^Ñ¡Õ�Ñ¡Ó"Êh×�ÊhÍOÐVÉ�Ð'â�ÊhÌ�Ó�í¤îPïLÑ�Ó^Î¡Ù�ÜOÊhÎ>ÍOÉ�Ý�Í�Ø^×�ÊhÓ"ÎvÊhÌ�×�Ê5ÊhÌ�Ó�Ó�çUÕkÓ"Ñ¡Í�Ö~Ó^ÉZÊh×'Ü
Ñ�Ó^Î¡Ù�ÜOÊhÎy×'Ñ�Ó�Ý�Í%!kÓ^Ñ�Ó^ÉZÊyÕkÓ"Ñ¡Î�ÕkÓ"Ø"ÊhÍtßVÓ"ÎWÐ'â2ÊhÌ�Ó�Î¡×'ÖEÓ�ÓAßVÓ"ÉÞÊ¡Î��
ã�ñ�Ì�Ó7ÚVÑ¡Ð1Ï�Ê¡ÌðÐ'âP×~É�Ó"Ï ßVÐ'Ñ�ÊhÓ�ç´Í�Î�Ñ¡Ó"Î¡ÕmÐVÉ�Î�Í�ë�ÜOÓ�âRÐ'Ñ�Ê¡Ì�Ó7Ü�Óx×�Ý�Í�É�Ú¥Ó"Ý�ÚVÓ7äÞÙB×'Î¡Í ã�Î�ÊhÓx×�Ý�à
ÜOÓx×'Ý�ÍOÉ�Ú¥Ó^Ý�ÚVÓ�Ø^ÐVÖ~Õ�Ñ¡Ó"Î¡Î�Í�ÐVÉ�Î¡Ì�ÐUØiÒ�å
ã>ñ�Ì�Ó�É�Ó"Ï�ßVÐVÑ�ÊhÓ�ç´×'Õ�ÕmÓx×'Ñ�Î�×�âaÊ¡Ó^Ñ¤ÊhÌ�Ó�Ù�Õ�Î�ÊhÓx×�ÖóÖEÐ1ßcÍ�É�ÚáÕ�Ñ¡Ó"Î¡Î�Ù�Ñ¡Ó�Ï9×1ß'Ó�Ñ�Ó"ÔBÓ"Ø"Ê¡ÎyÐ&!
Ê¡Ì�Ó�âRÑ¡ÐVÉZÊ�Øx×xßcÍOÊ�à%Ï¤×'ÜOÜ{å
ãvñ�Ì�ÓWÕ�Ñ¡Ó^Î�Ó^ÉZÊ�Ø^×'Î¡Ó�Î�Ì�Ð1Ï�Î9ÊhÌ�×�Ê¤×�ßVÐVÑ�ÊhÓ�ç%âRÑ�ÐVÖê×�Õ�Ñ�Ó"ßcÍ�Ð'Ù�Î9ØAàUØ"Ü�Ó�Í�Î�Ñ¡Ó^Î�ÕkÐ'É�Î¡ÍOë�Ü�ÓyâRÐVÑ
Ê¡Ì�Ó�Õ�Ñ¡Ó"Î¡Î¡Ù�Ñ¡Ó�Ï¤×xßVÓ7Ï�Ì�Í�ØiÌ´Õ�Ñ�ÐVÕB×'ÚZ×
ÊhÓ^Î�Ù�Õ�Î�Ê¡Ñ¡Óx×�Öðå

8;Ê�ÍOÎ9Î¡Ì�ÐIÏ�É�ÊhÌ�×�Ê¤ÊhÌ�Ó�×'Ø^Ð'Ù�Î�Ê¡Í�Ø�ÜOÓ"ßVÓ"Ü�Î¤Ó�çUÕkÓ"Ñ¡Í�Ó"É�Ø^Ó"ÝðÍOÉ%ÊhÌ�Ó�Øx×xßcÍOÊ�àT×'Ñ¡Ó�Î�Ù�ë�Î�Êi×'ÉZÊhÍ�×'Ü�Ütà~Ì�Í�ÚVÌdå
í9ÌB×'ÕUÊhÓ^Ñ��WÍOÉÞß'Ó^Î�ÊhÍ�ÚV×�ÊhÓ"ÎP×�Õ�×'Î¡Î�ÍOßVÓ�Ø^ÐVÉZÊ¡Ñ¡ÐVÜcÖEÓAÊhÌ�ÐcÝ�Ê¡Ð�Î�Ù�Õ�Õ�Ñ�Ó^Î�ÎPÊhÌ�Ó�Õ�Ñ¡Ó"Î¡Î¡Ù�Ñ¡Ó¤ÐVÎ�Ø^ÍOÜ�Ü ×
ÊhÍ�Ð'É�Î^å
ñ�Ì�ÍOÎ�ÍOÉÞß'ÐVÜOß'Ó^Î�Î¡Ü�Ð'Õ�Í�É�Ú¥Ê¡Ì�Óá×�âaÊyØ^×1ßcÍtÊ�à´Ï9×'ÜOÜ{å9ñ�Ì�Ó/Î�Ê¡Ù�Ý�à�âRÐVÜOÜ�Ð1Ï�Î�ÓAçUÕkÓ"Ñ¡ÍOÖEÓ"ÉÞÊh×'Ü�ÊhÓ"Î�ÊhÎW×'É�Ý
Õ�Ñ�ÐIßcÍOÝ�Ó^Î5×�ÉáÙ�É�Ý�Ó"Ñ¡Î�Êi×'É�Ý�Í�É�Ú�Ð'âBÏ�ÌZà/Î¡Ü�Ð'Õ�Í�É�ÚyÐ'âBÊ¡Ì�Ó¤Ñ¡Ó^×'ÑGÏ9×'ÜOÜUÍOÎvÎ¡Ù�Ø^Ø^Ó"Î¡Î�âRÙ�ÜBÍ�É¥×
Ê¡ÊhÓ"ÉÞÙB×�ÊhÍOÉ�Ú
ÊhÌ�ÓËÕ�Ñ¡Ó"Î¡Î¡Ù�Ñ¡Ó�ÐVÎ¡Ø"Í�ÜOÜ ×�Ê¡Í�ÐVÉ�Î"åýñ�Ì�Ó´í¤îPï Ñ�Ó^Î¡Ù�ÜOÊhÎ/Î¡Ì�Ð1ÏóØ"ÐVÉ�Î�Í�Î�Ê¡Ó^É�ØAàpÏ�ÍOÊ¡ÌpÊhÌ�Ð'Î¡ÓËÚZ×�Ê¡Ì�Ó^Ñ�Ó^Ý
ÓAçUÕmÓ^Ñ�Í�Ö~Ó^ÉZÊi×'ÜOÜOàE×'É�Ý�ÍOÉ�Ý�Í�Ø^×�ÊhÓ�ÊhÌB×�Ê9ÊhÌ�Ó�Ý�Ó"Ø^Ñ�Óx×'Î�Ó7ÍOÉTÊhÌ�Ó'
(�¦þ�Î�Í�Î9ÚVÑh×'Ý�ÙB×'Ü�×'Î�ÊhÌ�Ó�Î¡ÜOÐVÕ�ÍOÉ�Ú
Ð'âGÊhÌ�Ó�×�âaÊyÏ¤×'ÜOÜ�Í�Î�Î¡Ì�×'Ü�ÜOÐIÏ�Ó^Ýdå¤ü3Ê¡Ñh×'É�Î�ÊhÍOÐVÉB×'Ü�Ñ�Ó^ÚVÍOÐVÉ´Í�Î�Î¡Ì�Ð1Ï�ÉéÊ¡Ð%Ó�ç�ÍOÎ�ÊW×�Ê)�'õ+*�×'É�ÝéÜOÍOÊ�ÊhÜ�Ó
Ý�Í,!dÓ"Ñ¡Ó^É�Ø^Ó^ÎW×'Ñ¡Ó�É�Ð'Ê¡Í�Ø^Ó"ÝéëmÓ"Ê�Ï�Ó^Ó"ÉýÊhÌ�Ó7ÔBÐ1Ï�ìBÓ^ÜOÝéâRÐVÑ�×EØ^ÜOÓx×'ÉðØx×xßcÍOÊ�àð×'É�ÝðÊhÌB×�ÊyâRÐVÑ�×EÎ�Ü�ÐVÕmÓ



þZM.- Ü�ÿ�����Û��£Ø��oÿ��£Ø
Ð'â��'ö * å�ñ�Ì�ÓáÓ"ßcÍOÝ�Ó^É�Ø"ÓáÚZ×�Ê¡Ì�Ó^Ñ�Ó^ÝýÎ�Ù�Õ�ÕmÐVÑ�Ê¡Î�Ê¡Ì�Ó/Ó^×'Ñ¡ÜOÍ�Ó^Ñ�ë�ÙUÊ�Ù�É�Î�Ù�ë�Î�Êi×'ÉZÊhÍ�×�ÊhÓ"Ý³ÌZàUÕmÐ'Ê¡Ì�Ó^Î�Í�Î
Ð'â���Ó^ÜOÜ�Ó"Ñ�×'É�Ýðæ9Ü�ÍOÎ¡Î"å5ñ�Ì�Ó�Ö%×'ÍOÉËÕkÐ'Í�ÉZÊhÎ�×'Ñ�Ó"�

û âRÐVÑ7Ø^ÜOÓx×'É-Øx×xßcÍOÊ�à³ÔBÐ1Ï�ÊhÌ�Ó%Í�Ö~Õ�ÍOÉ�ÚVÓ^Ö~Ó^ÉZÊ7×'É�ÚVÜ�Ó~Ð'â¤Ê¡Ì�ÓEÎ�Êi×'Ú'ÉB×�ÊhÍOÐVÉ�Î�ÊhÑ�Óx×'Ö~Ü�ÍOÉ�Ó�ÐVÉ
ÊhÌ�Ó¥×�âaÊ�Ï9×'Ü�ÜGÑ¡Ó"äcÙ�Í�Ñ¡Ó"Î�ÊhÌ�Ó¥Î�Ì�Óx×�Ñ�Ü ×xàVÓ"ÑWÊhÐËÓ�ç�Õ�×'É�Ý�Í�ÉZÊhÐ%Ê¡Ì�Ó¥Øx×xßcÍOÊ�àý×�Ê�Ê¡Ì�Ó¥Ü�Ó^×'Ý�Í�É�Ú
Ó^Ý�ÚVÓ'å>ñ�Ì�ÍOÎyÍOÉ�Ý�Ù�Ø"Ó^Î�ÊhÌ�Ó7Ì�Í�ÚVÌ�Ütà%Ù�É�Î�Ê¡Óx×'Ý�à´ÉB×
ÊhÙ�Ñ�Ó�Ð'âvÊ¡Ì�Ó�Î¡Ì�Ó^×'Ñ�Ü ×xàVÓ"Ñ^å

û âRÐVÑ�×ËØ^×1ßcÍtÊ�àéÏ�ÍOÊ¡Ì�×�Î�Ü�ÐVÕmÓ^Ý	×
âaÊ�Ï¤×'ÜOÜGÊ¡Ì�Ó�Î�Êi×�ÚVÉB×�Ê¡Í�ÐVÉ³Î�ÊhÑ¡Ó^×'Ö~Ü�Í�É�Ó/Øx×�É�ÍOÖEÕ�Í�É�ÚVÓ�ÐVÉ
ÊhÌ�Ó�×�âaÊPÏ9×'Ü�Ü�×�Ê>×'É¥ÐVë�Ü�Í�äÞÙ�Ó¤×'É�ÚVÜOÓ'åvñ�Ì�Í�ÎPÖ~Óx×'É�ÎPÊhÌB×�ÊvÊhÌ�Ó�Î�Ì�Óx×'Ñ5Ü�×xàVÓ^Ñ5Ý�ÐUÓ"Î5É�Ð'Ê5É�Ó"Ó^Ý
ÊhÐËÓ�çUÕB×'É�Ý	Í�ÉZÊ¡ÐTÊhÌ�Ó¥Ø^×1ßcÍtÊ�à³×'Î�Ö/Ù�ØiÌ	Ì�Ó^É�Ø"Ó�Î¡Ù�Õ�Õ�Ñ¡Ó^Î�Î¡ÍOÉ�ÚËÊhÌ�Ó¥Ù�É�Î�ÊhÓ^×'Ý�à³É�×�ÊhÙ�Ñ�Ó¥Ð'â
ÊhÌ�Ó7Î�Ì�Óx×�ÑyÜ�×xàVÓ^Ñ"å

û ÊhÌ�ÓyÊ¡Í�Ö~Ó�×xß'Ó^Ñh×�ÚVÓ^ÝTÎ�ÊhÑ�Óx×'Ö~Ü�ÍOÉ�Ó^Î5âRÐVÑ�×�Ø"Ü�Óx×�É%Øx×xßcÍOÊ�àE×'É�ÝT×/ö'ù�*��+*�Î¡ÜOÐVÕmÓyØ^×xßUÍtÊ�àE×'ÚVÑ¡Ó"Ó
Ñ¡Ó"Ö%×�Ñ¡Ò
×'ë�ÜOÓ"à%Ï�Ó^ÜOÜdÏ�ÍOÊ¡Ì´Ê¡Ì�Ó�ÕB×�Ê�ÊhÓ^Ñ�É�ÌÞàcÕmÐ'ÊhÌ�Ó^Î¡ÍOÎ¡Ó"ÝýëZà/��Ó"Ü�Ü�Ó"Ñ�×'É�Ý´æ9ÜOÍ�Î¡Î

û ÓAç�×'Ö~Í�É�×�ÊhÍOÐVÉ|Ð'â�Ê¡Ì�ÓéÔBÐ1ÏÂ×�ÊTÊhÌ�Ó	×�âaÊ%Ï9×'Ü�Ü�Î¡Ì�Ð1Ï¦ÊhÌ�Ó³Ñ¡×'Ý�ÍOÍ�Ð'â7Ø"Ù�Ñ�ß�×�Ê¡Ù�Ñ¡Ó³Ð'â�Ê¡Ì�Ó
Î�Ê¡Ñ¡Ó^×'ÖEÜOÍ�É�Ó"Î/ÐVÉ-ÊhÌ�ÓËØ^×1ßcÍtÊ�à©Î�Í�Ý�ÓË×�Ñ¡ÓTÜ�×'Ñ¡ÚVÓ"Ñ�âRÐVÑ/×ýÎ¡ÜOÐVÕkÓ"ÝpØx×xßcÍOÊ�à-Ï¤×�Ü�Ü>ÊhÌB×'ÉpâRÐ'Ñá×
Ø^ÜOÓx×'É	ÐVÉ�Ó'å0
UÕmÓ^Ø^ÍtìBØx×�Ü�ÜOàðÊhÌ�ÍOÎ�ÖEÓ^×'É�Î�Ê¡Ì�Ó�Ø^Ó^ÉZÊ¡Ñ¡ÍOâRÙ�ÚZ×'Ü5Õ�Ñ�Ó^Î¡Î�Ù�Ñ¡Ó�âRÐVÑ�Ø^Ó^Î�Ï�Í�ÜOÜvëmÓ�Ü�Ó^Î�Î
Ì�Ó"É�Ø^Ó7Î¡Ù�Õ�Õ�Ñ¡Ó"Î¡Î¡ÍOÉ�ÚEÊ¡Ì�Ó7×'Ö~Õ�Ü�ÍtÊhÙ�Ý�Ó�Ð'â2ÊhÌ�Ó�ÐVÎ�Ø^Í�ÜOÜ ×�Ê¡Í�ÐVÉ�Î

û ÍOÊ�Ï9×'Î�âRÐ'Ù�É�Ý-Ê¡ÌB×�Ê/×ðÎ�Ü�ÐVÕmÓ^Ý-Øx×xßcÍOÊ�à	ÌB×'Î/×ðÉB×
ÊhÙ�Ñ¡×'Ü5Ý�Ó^Î�Í�Ñ�ÓEÊhÐé×'Õ�Õ�Ñ�ÐZ×'ØiÌ©×ðÎ�Ê¡Óx×'ÝUà
Î�Êh×�ÊhÓ�å¥ñ�Ì�Ó�Î¡Ì�Ó^×'Ñ�Ü ×xàVÓ"Ñ�ÊhÓ"É�Ý�Î�ÊhÐ1Ï¤×�Ñ¡Ý�Î�ÌB×xßcÍ�É�Ú´×ËÎ�Ê¡Ñh×'ÍOÚVÌZÊ�Î�Êh×'ÚVÉB×�Ê¡Í�ÐVÉ³ÜOÍ�É�Óá×�Ê�ÍOÊ¡Î
Ø^Ó"ÉZÊhÑ¡Ó>Ï�Ì�ÍOØiÌ/Ñ¡Ó"Ý�Ù�Ø"Ó^ÎGÊ¡Ì�Ó�Ù�É�Î�Ê¡Óx×'ÝUà�Ó"ÉZßUÍOÑ¡ÐVÉ�ÖEÓ"ÉÞÊGÍ�É�Ê¡Ì�Ó�Ø^×xßUÍtÊ�àVå���Ð1Ï9ÓAßVÓ"ÑGâRÓx×
ÊhÙ�Ñ�Ó^Î
Í�É�Ì�Ó^Ñ�Ó^ÉZÊ�ÊhÐ�Ø^ÜOÓx×'É�Øx×xßcÍOÊ�àËÔ�ÐIÏ�Õ�Ñ¡Ó"Ø^ÜOÙ�Ý�Ó7×áÊhÐ'Êh×'Ü�Ütà%Î�ÊhÓx×�Ý�àËÔBÐ1Ï�ëmÓ^ÍOÉ�Ú�ÐVë�Êi×�Í�É�Ó"Ý�å

ñ�Ì�Ó�Î¡Ù�Ø"Ø^Ó"Î¡Î9Ð�â�í¤îPï�Í�É�ÍOÉ�Ý�Í�Ø^×�ÊhÍOÉ�ÚWÏ�ÌZàáÊ¡Ì�Ó�Î¡Ù�Õ�Õ�Ñ¡Ó^Î�Î¡ÍOÐVÉ%Ö~Ó"Ê¡Ì�ÐUÝ�Ð'âmÑ�Óx×'Ñ5Ï9×'Ü�Ü�Î�Ü�ÐVÕ�Í�É�Ú�ÍOÎ
Î¡Ù�Ø"Ø^Ó"Î¡Î�âRÙ�ÜBÎ�ÊhÑ�Ó^É�Ú�ÊhÌ�Ó"É�ÎvÊhÌ�Ó9Øx×�Î¡Ó9âRÐVÑGÍOÊ2ÊhÐ�ëkÓ�ÖEÐVÑ�Ó�Ï�ÍOÝ�Ó^Ütà7Ù�Î¡Ó"Ý�å>í¤×xßcÍOÊ�à�ÓAçUÕkÓ"Ñ¡ÍOÖEÓ"ÉÞÊ¡ÎP×'Ñ�Ó
Õ�Ñ¡Ð'Ì�Í�ë�ÍtÊhÍtßVÓ^Ütà¥ÓAçUÕmÓ^É�Î�ÍOß'Ó�ë�Ù�Ê9ÍOâdÊ¡Ì�ÓWÕmÐ'Ê¡Ó^ÉZÊhÍ�×'Ü�Ð'â�ÊhÌ�ÓWØ^Ù�Ñ¡Ñ¡Ó"ÉZÊ�×'Õ�Õ�Ñ�ÐZ×'ØiÌEØx×'ÉTëmÓWØ"ÐVÑ¡Ñ�Ó^ØAÊhÜOà
ÌB×'Ñ�É�Ó^Î�Î¡Ó^Ý´ÊhÌ�Ó"ÉðÍtÊ�Ð"!kÓ^Ñ�Î�×¥ß'Ó^Ñ�à�Ù�Î¡ÓAâRÙ�Üè×xßVÓ^ÉÞÙ�Ó7Ð'âGÍ�ÉZßVÓ"Î�Ê¡Í�ÚZ×�Ê¡Í�ÐVÉdåPñ�Ì�Ó�ÓAçUÕmÓ^Ñ¡ÍOÖEÓ"ÉZÊhÎy×'Ü�Î�Ð
Í�ÉZßVÓ"Î�Ê¡Í�ÚZ×�Ê¡Ó^Ý³ÊhÌ�Ó~Ó1!dÓ"Ø"Ê7Ð'â�Ü�Ó^×'Ý�Í�É�ÚËÓ^Ý�ÚVÓ�Î�ÕkÐVÍOÜ�Ó"Ñ¡ÎWâRÐVÑ�Î�Ù�Õ�Õ�Ñ�Ó^Î�Î¡Í�É�Ú´Ê¡Ì�Ó�Øx×xßcÍOÊ�àýÊ¡ÐVÉ�Ó^Î"å¥8;Ê
Ï¤×�ÎyÎ�Ù�ÚVÚVÓ"Î�Ê¡Ó^ÝðÊ¡ÌB×�Ê�í¤îPï3Ø^ÐVÙ�Ü�Ý�ëkÓ�Ù�Î¡Ó^Ý´ÊhÐ�ÓAç�×'Ö~Í�É�Ó�ÊhÌ�Ó�Ó�!kÓ^ØAÊ�ÊhÌB×�Ê�Î�Ü�ÐVÕmÓ^Ý´Ñ¡Ó^×'Ñ¤Ï9×'Ü�ÜOÎ
×'É�Ý-Ü�Óx×�Ý�Í�É�Ú´Ó^Ý�ÚVÓEÎ�ÕkÐ'Í�Ü�Ó"Ñ¡Î�ÌB×xßVÓ%ÐVÉ-Ê¡Ì�ÓEØ^×xßUÍtÊ�à	ÊhÐVÉ�Ó"Î�Ï�Ì�Ó"ÉpÙ�Î�Ó^ÝpÍOÉ-Êi×�É�Ý�Ó^Ö´åTñ�Ì�ÍOÎ/ÍOÎ
ÐVëZßcÍ�ÐVÙ�Î�ÜOàT×'Éé×�Ñ¡Óx×áÊ¡ÌB×�Ê�âRÙ�Ê¡Ù�Ñ¡Ó�Ï�ÐVÑ¡ÒËØ^×'ÉðÍOÉZßVÓ^Î�ÊhÍOÚZ×�ÊhÓ�å

í9ÌB×'Õ�Ê¡Ó^ÑéúpÝ�Ó^Î�Ø^Ñ¡ÍOëkÓ"Î´Ê¡Ì�Ó	ÔBÐ1ÏÂâRÓx×
ÊhÙ�Ñ�Ó^Î�âRÐVÑTÊhÑ¡×'É�Î¡ÍtÊhÍOÐVÉB×'Ü�Øx×xßcÍOÊ�àLÔBÐ1Ï�Îð×�Ê�Î¡Ù�ÕmÓ^Ñ�Î¡ÐVÉ�Í�Ø
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Î¡ÕmÓ^Ó"Ý�Î^åLüªØ"ÐVÖEÕ�Ñ¡Ó^Ì�Ó^É�Î�ÍOßVÓðÑ¡ÓAßUÍOÓ"Ï Ð�âWÊhÌ�Ó´ÜOÍOÊ¡Ó^Ñh×
ÊhÙ�Ñ�ÓËÍ�É�Ý�ÍOØx×�Ê¡Ó^Î¥ÊhÌ�×�Ê~ëÞà£×'Õ�Õ�ÜOàcÍ�É�Ú	Ê¡Ì�Ó
Õ�Ñ�Í�É�Ø"Í�Õ�ÜOÓ^Î�Ù�Î�Ó^ÝéÊ¡ÐEØ"Ü ×'Î�Î¡ÍOâaàTØx×xßcÍOÊ�àËÔBÐ1Ï�Î�ÊhÐcÝB×xàËÊhÌ�Ó�Ï�ÐVÑ¡Ò�Ð'âPôðØxï�Ó^×'Ñ¡Ö~ÐVÉ´Î¡Ì�Ð1Ï�ÎyÊhÌB×�Ê	�
Ê�àcÕkÓ"Î�Ð�â�Øx×xßcÍOÊ�à/ÔBÐ1Ï�Î9ÓAçUÍOÎ�Ê�×�Ê�Î¡Ù�ÕmÓ^Ñ�Î¡ÐVÉ�Í�Ø�Î¡ÕmÓ^Ó"Ý�Î^å>ñ�Ì�Ó	�7Ê�àcÕmÓ^Î�Ð'â�Ø^×xßUÍtÊ�àáÔBÐ1Ï�Î>âRÐVÙ�É�Ý�ÊhÐ
ÓAçUÍOÎ�Ê5×�Ñ¡Ó9Ü�×�ÊhÓ"ÑèØ^Ñ¡Ó"Ý�ÍOÊ¡Ó^Ý¥×�ÎGÊhÐWëkÓ"Í�É�Ú�Ø^Ü ×�Î¡Î¡ÍtìBÓ^Ý�ëZà�
cÊh×'Ü�ÜOÍ�É�Ú'Î^åèñ¤Ï9ÐWÑ¡Ó"âRÓ"Ñ¡Ó"É�Ø^Ó"Î5ëÞà2
cÊh×'Ü�ÜOÍ�É�ÚVÎ
ÚVÍtßVÓ9Ø"ÐVÉ�ÔBÍOØ"Ê¡Í�É�Ú�Î�Êi×
ÊhÓ^Ö~Ó^ÉZÊ¡Î5×'ëmÐVÙ�Ê2ÊhÌ�Ó�ØiÌB×'É�ÚVÓ�âRÑ¡ÐVÖ ÊhÑ¡×'É�Î�ÍOÊhÍOÐVÉB×'Ü ã�Ø"Ü�ÐVÎ�Ó^Ý�ÊhÐyÊhÑh×�É�Î¡ÍtÊhÍ�Ð'ÉB×'Ütã
ÐVÕmÓ^É¥ÔBÐ1Ï|×'ÜOÊ¡Ì�ÐVÙ�ÚVÌ/Ý�Ù�Ó¤ÊhÐ�Ê¡Ì�Ó�ÓAçUÕmÓ^Ñ�Í�Ö~Ó^ÉZÊi×'Ü�Î¡Ó"Ê¡Ù�Õ¥ÊhÌ�Ó"Ñ¡Ó�ÍOÎPÓ"ßcÍ�Ý�Ó^ÉZÊ�×�ÌÞàcÎ�ÊhÓ^Ñ�Ó^Î�Í�Î>Ó�!kÓ^ØAÊxå
ñ�Ì�Ó�ÌÞàcÎ�ÊhÓ^Ñ�Ó^Î�Í�Î5Ó�!kÓ^ØAÊPÓAßUÍOÝ�Ó^ÉZÊvÍ�É�Ê¡Ì�Ó�ÓAçUÕkÓ"Ñ¡ÍOÖEÓ"ÉÞÊ¡ÎGâRÐVÑèÊhÌ�Ó�ÊhÑ¡×'É�Î�ÍOÊhÍOÐVÉB×'Ü'Ñ¡Ó^Ú'Í�ÐVÉ�Ý�Ó^ÕmÓ^É�Ý�Í�É�Ú
ÐVÉéÏ�Ì�Ó"ÊhÌ�Ó^Ñ�ÊhÌ�Ó8þ�3�ï Ñh×�Ê¡Í�ÐEÍ�Î�ÚVÑ¡×'Ý�ÙB×�Ü�ÜOà�ÍOÉ�Ø^Ñ�Óx×'Î�Ó^Ý³ÐVÑ�Ý�Ó^Ø"Ñ¡Ó^×'Î¡Ó"Ý�Ï9×'Î�É�Ð�Ê�Í�ÉZßVÓ"Î�Ê¡Í�ÚZ×�Ê¡Ó^Ý
ëZà©í¤îPï»×'É�Ý©Í�Î7×'É©×'Ñ¡Ó^×ðÎ�Ù�ÚVÚVÓ"Î�ÊhÓ"Ý©âRÐVÑ�âRÙ�Ê¡Ù�Ñ¡Ó~Ï9ÐVÑ�Ò�åËñ�Ì�Ó%ÖE×'Í�É	Ñ�Ó^Î¡Ù�ÜOÊhÎ7Ð'â¤Ê¡Ì�Ó~Î�ÊhÙ�Ý�à
×'Ñ�Ó"�

û âRÐVÑvÎ¡Ù�ÕmÓ^Ñ�Î¡ÐVÉ�ÍOØ�ÔBÐ1Ï4�5Ñh×'É�Ý�ÊhÜ ã�ôðÓAàVÓ^Ñ5Ê¡Ì�Ó^ÐVÑ�à¥Õ�Ñ�Ó^Ý�ÍOØ"ÊhÎ>Î�ÊhÓx×�Ý�àáÔBÐ1Ï|Ï�ÍOÜ�ÜUëkÓ�ÐVë�Êh×'Í�É�Ó^Ý
×�Ê�×7Ü�Ð1Ï9Ó"Ñ�þ53'ï�Ñh×�Ê¡Í�Ð�ÊhÌ�×'É%ÍtÊ�Ï�ÍOÜ�Ü�ëmÓ�âRÐVÑ�Î�Ù�ë�Î�ÐVÉ�Í�Ø�ÔBÐ1Ï�å5ñ�Ì�Ó�Õ�Ñ¡Ó"Î¡Ó^ÉZÊ9Î¡Í�Ö/Ù�Ü ×�Ê¡Í�ÐVÉ�Î
Î�Ì�Ð1Ï�Ê¡Ñh×'É�Î¡ÍOÊ¡Í�ÐVÉ�×'Ütã;ÐVÕkÓ"É~×'É�Ý%Ê¡Ñh×'É�Î�ÍOÊ¡Í�ÐVÉB×�Ütã�Ø"Ü�ÐVÎ�Ó^Ý¥ÔBÐ1Ï�Î�×�Ê�ôé×'ØiÌ³øVå÷ùZú�Ú'Ó^É�Ó"Ñh×�Ê¡ÓWÉ�Ð
Ý�ÍOÎ¡Ø"Ñ¡Ó"Ê¡Ó�ÊhÐVÉ�Ó"Î^å

û Ø"Ü�ÐVÎ�Ó^Ý´Øx×xßcÍOÊ�à�ÔBÐ1Ï ÓAçUÍOÎ�ÊhÎ�×�Ê�þ53'ï76áø1ö�å�ñ�Ì�Ó/Ñ¡×�ÊhÍOÐ�Ð'âvÊ¡Ì�Ó�Î�Ó^ÕB×�Ñh×�Ê¡Í�ÐVÉ�Ï¤×�Ò'Ó/ÜOÓ^É�Ú�ÊhÌ
Ê¡ÐEØ^×1ßcÍtÊ�à�Ý�Ó^Õ�Ê¡ÌðâRÐVÑ'þ53'ï76 6 õ�×'É�Ý-ø1ö�Í�Îyù�å8��Û�Ï�Ì�Í�ØiÌé×'ÚVÑ�Ó^Ó^Î�Ï�Ó^Ü�Ü�Ï�ÍtÊhÌ´ÓAçUÕkÓ"Ñ¡ÍOÖEÓ"ÉUã
Êh×'Ü�ß'×�Ü�Ù�Ó"Î^å�ñ�Ì�ÓéÎ�Ó^ÕB×�Ñh×�Ê¡Í�ÐVÉ�Ï¤×'Ò�Ó³×'É�Ý�ÊhÌ�ÓðÑ¡Ó�ãq×�Ê�Êi×'ØiÌ�Ö~Ó^ÉZÊ~Ï¤×�Ò'Ó³×'Ñ�ÓéÖáÙUÊhÙB×'ÜOÜOà
ÍOÉ�Ý�Ó^ÕmÓ^É�Ý�Ó^ÉZÊyâRÐVÑ�ÐVÕmÓ^É�Øx×xßcÍOÊ�àËÔBÐ1Ï�å

û Ê¡Ì�Ó�ÔBÐ1Ï)ØiÌB×'É�ÚVÓ^Î>ÊhÐ�ÊhÑ¡×'É�Î¡ÍtÊhÍOÐVÉB×'ÜUØ^Ü�Ð'Î¡Ó^Ý�ÔBÐ1Ï|Ï�Ì�Ó^ÉEÊ¡Ì�Ó�ßVÓ"Ñ�ÊhÍOØ^Ó"Î�Ð'âmÊhÌ�Ó�Î�Ó^ÕB×'Ñ¡×�ÊhÍOÐVÉ
×'É�Ý´Ñ�Ó^Ø"ÐVÖEÕ�Ñ¡Ó^Î�Î¡ÍOÐVÉ´Ï9×'Ò�Ó^ÎyÖEÓ"Ñ¡ÚVÓ�å5ñ�Ì�Ó�ÍOÖEÕ�Í�É�ÚVÓ"ÖEÓ"ÉZÊ�×'É�Ý´ÓAçUÍtÊ�Î¡Ì�ÐcØiÒÞÎyâRÐVÑ�Ø"Ü�ÐVÎ�Ó^Ý
ÔBÐ1ÏêØ"ÐVÜ�Ü�×'Õ�Î¡Ó~ÊhÐ´âRÐVÑ¡Ö ×éÎ�Í�É�ÚVÜOÓEÎ�Ì�ÐcØiÒ�Ï9×xßVÓ'å³ñ�Ì�Í�Î/ÕmÐVÍOÉÞÊ/Í�Î7Ý�Ó"ì�É�Ó^Ý�×'Î/&�$��:9<;>= ?�å
ñ�Ì�Ó�ß�×'Ü�Ù�Ó^Î�Õ�Ñ¡Ó"Ý�Í�ØAÊhÓ"Ý£âRÑ¡Ð'Ö ÊhÌ�Ó�Î�Í�ÖáÙ�Ü�×�ÊhÍOÐVÉ�Î¥×�ÚVÑ¡Ó"Ó�ß'Ó^Ñ�à�Ï�Ó^ÜOÜ¤Ï�ÍOÊ¡Ì£Ó�ç�ÕmÓ^Ñ�Í�Ö~Ó^ÉZÊ
×'É�Ý�Ê¡Ì�ÐVÎ�Ó�ÐVëUÊi×'ÍOÉ�Ó^Ý�ëZà/�5Ñh×'É�Ý�ÊhÜ2ôðÓAàVÓ"ÑWÓAçUÕB×�É�Î¡ÍOÐVÉ´Ê¡Ì�Ó^Ð'Ñ�àVå

û ÍtÊPÍ�ÎGÖEÐ'Ñ¡Ó9Ý�ÍOs~Ø^Ù�ÜtÊvÊ¡Ð�Ý�Ó"ìBÉ�Ó�×'É¥ÓAç�×'ØAÊ>ëkÐVÙ�É�ÝB×'Ñ�à/ëmÓ"Ê�Ï�Ó^Ó"É~Ê¡Ñh×'É�Î�ÍOÊ¡Í�ÐVÉB×�Ütã�Ø"Ü�ÐVÎ�Ó^Ý�×'É�Ý
Ê¡Ñh×'É�Î�ÍOÊ¡Í�ÐVÉB×�Ütã�Ð'ÕkÓ"É�Ô�ÐIÏ�×�Ê�Î¡Ù�ÕkÓ"Ñ¡Î¡Ð'É�Í�Ø�Î�ÕkÓ"Ó^Ý�Î"å�ñ�Ì�ÓWÊhÑ¡×'Í�ÜOÍ�É�Ú�Ó^Ý�ÚVÓ�ß'ÐVÑ�Ê¡ÓAçËëmÓ^Ø"ÐVÖ~Ó^Î
×	Ü�ÐVëmÓËÐ'âyÊhÌ�Ó´Ü ×�Ñ¡ÚVÓËÜOÓx×'Ý�ÍOÉ�Ú³Ó^Ý�ÚVÓ´ß'ÐVÑ�Ê¡ÓAçkå)ñ�Ì�Ó´Í�Ö~Õ�ÍOÉ�ÚVÓ^Ö~Ó^ÉZÊ¥Î�Ì�ÐcØiÒ=É�Ð-ÜOÐVÉ�ÚVÓ"Ñ
Ó�ç�ÍOÎ�Ê¡Î�×�É�ÝðÍOÎ�Ñ¡Ó"Õ�Ü ×'Ø"Ó^Ý´ëZà�×¥Î¡Ó^Ñ�Í�Ó"Î�Ð'âGØ^Ð'ÖEÕ�Ñ�Ó^Î�Î¡Í�Ð'É�Ï9×xßVÓ"Ü�Ó"Ê¡Î^å

í9ÌB×'ÕUÊhÓ^Ñ�öðÓAç�×'Ö~Í�É�Ó"Î¥×ýØ^Ü�×'Î¡ÎáÐ�â�Øx×xßcÍOÊ�à©Ô�ÐIÏ�ÎáâRÐ'Ñ�Ï�Ì�ÍOØiÌ=Ü�ÍOÊ�ÊhÜOÓEÍOÉ�âRÐVÑ¡ÖE×�Ê¡Í�ÐVÉ�×'ëmÐVÙ�ÊáÊ¡Ì�Ó
ÔBÐ1ÏóâRÓ^×�ÊhÙ�Ñ�Ó^Î~ÌB×'Î~ëkÓ"Ó^É£Ý�ÐUØ"Ù�Ö~Ó^ÉZÊhÓ"Ý)Í�É�ÊhÌ�Ó�ÜOÍOÊhÓ"Ñh×�Ê¡Ù�Ñ¡Ó�å£ü¤ÊEÎ¡Ù�ë�Î¡ÐVÉ�Í�Ø´Î¡ÕmÓ^Ó^Ý�ÎTÓAçUÕmÓ^Ñ¡Í ã
Ö~Ó^ÉZÊhÎ5Ï�Ó^Ñ¡Ó�Ø^ÐVÉ�Ý�Ù�Ø"Ê¡Ó^Ý~ÊhÐ7Õ�Ñ¡Ð1ßcÍ�Ý�Ó�ÍOÉ�âRÐVÑ¡ÖE×�Ê¡Í�ÐVÉ/×'ëkÐ'Ù�Ê>ÊhÌ�Ó�ØiÌB×'Ñ¡×'Ø"Ê¡Ó^Ñ�Í�Î�Ê¡Í�Ø�ÔBÐcÐVÑ5Õ�Ñ�Ó^Î¡Î�Ù�Ñ¡Ó



þZMmM Ü�ÿ�����Û��£Ø��oÿ��£Ø
Ý�Í�Î�ÊhÑ�Í�ë�Ù�Ê¡Í�ÐVÉ�Î^åvñ�Ì�Ó�Ø^Ù�Ñ�Ñ¡Ó"ÉÞÊ�×'Õ�Õ�Ñ�ÐZ×'ØiÌËÌ�ÍOÚVÌ�Ü�ÍOÚVÌZÊhÎ�×�Ý�Ñh×xÏ�ëB×'ØiÒEÐ'â�ÊhÌ�Ó�ÓAçUÕmÓ^Ñ¡ÍOÖEÓ"ÉZÊi×'ÜmÕ�Ñ¡Ð
ã
Ø^Ó"Ý�Ù�Ñ¡Ó/×'É�ÝðØ^ÐVÉ�Î�Í�Ý�Ó"Ñ¡Î�ÊhÌ�Ó7Ó^Ñ�Ñ¡ÐVÉ�Ó^ÐVÙ�Î�Ø^ÐVÉ�Ø^Ü�Ù�Î¡Í�Ð'É�Î�Ý�Ó^Ñ�ÍOßVÓ"ÝéâRÑ¡Ð'Ö»ÊhÌ�Ó�Ï�ÐVÑ¡Ò�å�ñ�Ì�Ó�Ñ¡Ó^Î�Ù�ÜOÊ¡Î
Ð'â2ÊhÌ�Ó�ØiÌB×'ÕUÊhÓ^ÑyØx×�É´ëmÓ�Î¡Ù�Ö~ÖE×'Ñ¡ÍOÎ¡Ó^Ý´×'Î�âRÐVÜOÜ�Ð1Ï�Î��

û ÊhÌ�Ó�ÓAçUÕmÓ^Ñ¡ÍOÖEÓ"ÉZÊi×'ÜmÑ¡Ó"Î¡Ù�ÜtÊhÎ¤Ý�ÓAìBÉ�Ó�ù7Ê�àUÕmÓ^Î�Ð�â�ÔBÐ1Ï�Ê¡ÐáÓAçUÍOÎ�Ê��vÐVÕkÓ"É�ÛUÊ¡Ñh×'É�Î¡ÍOÊ¡Í�ÐVÉ�×'Üm×'É�Ý
Ø^ÜOÐVÎ¡Ó"Ýé×�É�ÝËÊhÌ�Ó"Î¡Ó�×'Ñ¡Ó�Í�Ý�Ó^ÉZÊhÍtìBÓ^Ý�ëZàËÊhÌ�Ó�ÔBÐcÐVÑ¤Õ�Ñ¡Ó^Î�Î¡Ù�Ñ�Ó/Ý�ÍOÎ�Ê¡Ñ¡Í�ë�Ù�ÊhÍOÐVÉ�Î^å

û ÊhÌ�Ó%ÓAçUÕmÓ^Ñ�Í�Ö~Ó^ÉZÊi×'Ü5Ï�ÐVÑ¡Ò	ÍOÎ�Ì�ÍOÉ�Ý�Ó"Ñ¡Ó^Ý©ëÞà	Ê¡Ì�ÓT×'Ö~ÐVÙ�ÉZÊ�Ð'â�Õ�Ñ�Ó^Î�Î¡Ù�Ñ�Ó%Êi×'Õ�Õ�Í�É�Ú'Î�Ù�Î�Ó^Ý
Í�É�ÊhÌ�ÓWØx×xßcÍOÊ�à'å�
UÕmÓ^Ø^ÍtìBØx×�Ü�ÜOà/ÊhÌ�ÍOÎ�ÜOÓx×xßVÓ"Î�ÊhÌ�ÓWÚVÓ"É�Ó^Ñ�Í�ØyÕ�Ñ¡Ó"Î¡Î¡Ù�Ñ¡Ó�Ý�ÍOÎ�Ê¡Ñ¡Í�ë�Ù�ÊhÍOÐVÉ�Î>Ý�Ó"ì�É�Ó^Ý
âRÐVÑ¤Ê¡Ñh×'É�Î�ÍOÊ¡Í�ÐVÉB×�ÜkÔBÐ1Ï�Ð'ÕkÓ"É´Ê¡Ð~äÞÙ�Ó"Î�Ê¡Í�ÐVÉ�å

û ÊhÌ�Ó~Õ�Ñ¡Ó^Î�Ó^ÉZÊáÎ�ÊhÙ�ÝUà	Î¡Ì�Ð1Ï�Î�Ê¡ÌB×�Ê7Ö~ÐVÑ¡ÓáÊ¡ÌB×'ÉTH�Ù�Î�Ê�ÊhÌ�ÓEÕ�Ñ�Ó^Î�Î¡Ù�Ñ�Ó%Ý�ÍOÎ�ÊhÑ�Í�ë�ÙUÊhÍ�Ð'É	×'Ü�ÐVÉ�Ú
ÊhÌ�ÓýØx×xßcÍOÊ�à£ÔBÐUÐ'Ñ%Î¡Ì�ÐVÙ�Ü�ÝLëmÓýØ"ÐVÉ�Î¡ÍOÝ�Ó^Ñ�Ó^ÝLÏ�Ì�Ó"É�Ø"Ü ×'Î�Î¡ÍOâaàcÍOÉ�Ú©Ø^×1ßcÍtÊ�à|ÔBÐ1Ï�Î^åA@WÊhÌ�Ó"Ñ
ØiÌB×'Ñ¡×'Ø"Ê¡Ó^Ñ�Í�Î�Ê¡Í�Ø"Î�Ð'âmÊhÌ�ÓyÔBÐ1Ï)ì�Ó^Ü�Ý%×'Ñ¡Ó�ÍOÝ�Ó^ÉZÊhÍtìBÓ^Ý�ÊhÌ�×�Ê9Ø^×'É~ëkÓyÍ�É�Ý�Í�Øx×
ÊhÍOß'Ó�Ð'âdÊ¡Ì�Ó�Ê�àUÕmÓ
Ð'âkØx×xßcÍOÊ�à¥ÔBÐ1ÏLÐcØ^Ø"Ù�Ñ¡Ñ�Í�É�Ú�åvü�ÕB×'Ñ�ÊhÍ�Ø"Ù�Ü ×�Ñ¡ÜOà�Ù�Î�Ó"âRÙ�Ü�ÐVÉ�Ó�ÍOÎPÊhÌ�ÓyÕ�Ñ¡Ó"Î¡Î�Ù�Ñ¡Ó�Ý�Í�Î�ÊhÑ¡ÍOë�Ù�Ê¡Í�ÐVÉ�Î
ÐVÉËÊhÌ�Ó�×
âaÊ�Øx×xßcÍOÊ�àËÏ9×'Ü�Ü�å

û ñ�Ì�Ó�ÕmÓx×'Ò³Õ�Ñ�Ó^Î�Î¡Ù�Ñ�ÓEÐVÉ	ÊhÌ�ÓE×
âaÊ�Ï¤×'ÜOÜ5Ý�Ó^Ø"Ñ¡Ó^×'Î¡Ó"Î�Ï�ÍOÊ¡Ì	Í�É�Ø"Ñ¡Óx×�Î¡Í�É�Ú/þ53'ïêÑh×
ÊhÍ�Ð�åáñ�Ì�Ó
Ü�ÐcØx×
ÊhÍ�Ð'É©Ð'â�ÊhÌ�Ó´ÖE×
çUÍ�Ö/Ù�ÖrÕ�Ñ¡Ó"Î¡Î¡Ù�Ñ¡Ó´ÖEÓ^×'Î¡Ù�Ñ�Ó^Ý�Ö~ÐIß'Ó^Î�Ø^ÜOÐVÎ¡Ó"Ñ/ÊhÐ³Ê¡Ì�ÓTÊhÐVÕ=Ð�â�Ê¡Ì�Ó
×�âaÊEÏ¤×'ÜOÜyÏ�ÍtÊhÌ)Ý�Ó^Ø^Ñ�Óx×'Î�Í�É�Ú°þ53'ïÈÑ¡×�ÊhÍOÐ¹ýaÊhÐ1Ï¤×�Ñ¡Ý�ÎTÐ'ÕkÓ"É)ÔBÐ1Ï�ÿAå 8�É�Î�ÕkÓ"Ø"ÊhÍOÐVÉLÐ'â�Ê¡Ì�Ó
Õ�Ñ�Ó^Î¡Î�Ù�Ñ¡Ó�Ý�Í�Î�ÊhÑ�Í�ë�Ù�Ê¡Í�ÐVÉ�ÎPÍ�É�Ý�Í�Øx×
ÊhÓ¤ÊhÌ�×�Ê�×'É�Ð'Ê¡Ì�Ó^Ñ5Ê�àcÕkÓyÐ'âdØx×xßcÍOÊ�àáÔBÐ1Ï�ÛcÉ�Ð'Ê�Õ�Ñ�Ó"ßcÍ�ÐVÙ�Î¡ÜOà
Ø^Ü�×'Î¡Î�ÍOìBÓ"Ý�Û5ÓAçUÍOÎ�ÊhÎ7ã�ÊhÌ�ÍOÎ/ÍOÎ/Ñ¡ÓAâRÓ^Ñ�Ñ¡Ó^Ý=Ê¡Ð	×'Î/ÊhÑ¡×'É�Î�ÍOÊhÍOÐVÉB×'Ü ã�Ø"Ü�ÐVÎ�Ó^Ý	Øx×xßcÍOÊ�à-ÔBÐ1Ï�å-îBÐVÙ�Ñ
Ê�àcÕkÓ"Î�Ð�âGÔBÐ1Ï�×'Ñ¡Ó�Î¡Ì�ÐIÏ�É´ÊhÐ�ÓAçUÍOÎ�Ê�Ï�Ì�Í�ØiÌ´Í�Î�Î�Í�Ö~Í�Ü�×'Ñ�Ê¡Ð�Î¡Ù�ÕmÓ^Ñ�Î¡ÐVÉ�ÍOØ7Ô�ÐIÏ�å

û Ø^Ð'É�Î¡ÍOÝ�Ó^Ñ¡×�ÊhÍOÐVÉ�Ð'â/Ê¡Ì�Ó	Õ�Ñ¡Ó"Î¡Î¡Ù�Ñ¡Ó©Ý�Í�Î�Ê¡Ñ¡ÍOë�Ù�ÊhÍOÐVÉ�Î�×'ÜOÐVÉ�Ú=ÊhÌ�Ó�Ø^×xßUÍtÊ�àLÔBÐcÐVÑËÎ¡Ì�Ð1Ï Ê¡Ì�Ó
ëmÐVÙ�É�ÝB×�Ñ�à¥ëmÓ"Ê�Ï�Ó^Ó"ÉËÐVÕkÓ"É%×�É�ÝEÊ¡Ñh×'É�Î�ÍOÊ¡Í�ÐVÉB×�Ütã�Ð'ÕkÓ"É/ÔBÐ1ÏLÍ�Î5ØiÌ�×'Ñh×'ØAÊhÓ"Ñ¡Í�Î�Ó^ÝTëZà~×�Ü�ÍOÉ�Óx×'Ñ
Õ�Ñ�Ó^Î¡Î�Ù�Ñ¡Ó7Ý�ÍOÎ�ÊhÑ�Í�ë�ÙUÊhÍ�Ð'É�å

ñ�Ì�Ó/ÔBÐ1Ï�âRÓx×
ÊhÙ�Ñ�Ó^Î�âRÐ'Ñ�ÊhÑ¡×'É�Î�ÍOÊhÍOÐVÉB×'Ü ã�ÐVÕmÓ^ÉËÔBÐ1Ï3×'Ñ�ÓáÎ¡ÍOÖEÍOÜ ×'Ñ�ÊhÐ%Ê¡Ì�ÐVÎ¡Ó�âRÐVÑ�Ð'ÕkÓ"ÉUã;ÔBÐ1Ï�Ï�ÍOÊ¡Ì
ÐVÉ�Ütà³Î¡Ù�ëUÊhÜ�Ó�Ý�Í,!dÓ"Ñ¡Ó"É�Ø^Ó"Î^åTñ�Ì�Ó�ÊhÑ¡×'É�Î�ÍOÊhÍOÐVÉB×'Ü ã�ÐVÕmÓ^ÉðÔBÐ1Ïê×'Ü�Î�Ð�Ö%×'Ò�Ó^Î7ÍOÊ�Ó^×'Î¡ÍOÓ^Ñ�ÊhÐ´Î¡Ó"ÓEâRÓx×Iã
ÊhÙ�Ñ�Ó^ÎáÊ¡ÌB×�Ê�×'Ñ�ÓTÝ�Ó"Î¡Ø^Ñ�Í�ëmÓ^Ý=âRÐVÑáÐ'ÕkÓ"ÉUã;ÔBÐ1Ï�å	ü Õ�Ñ�Ó^Î¡Î�Ù�Ñ¡ÓËÏ9×xßVÓ�ÕB×'Î�Î¡Í�É�Ú³ÐIß'Ó^ÑáÊ¡Ì�ÓËÜ�Ó^×'Ý�Í�É�Ú
Ó^Ý�Ú'Ó7ÍOÎ¤Ø^ÜOÓx×'Ñ�ÜOàEÎ¡Ó"Ó^ÉðÊ¡Ð�Í�É�Ý�Ù�Ø^Ó�Í�É�Ø^Ñ¡Ó^×'Î¡Ó"Ý´ß'ÐVÑ�Ê¡Í�Ø"ÍOÊ�à%Ï�Ì�Í�ØiÌËâRÐVÑ¡Ö~Î�×¥Ü�ÐVëmÓ�×'É�Ý´Ù�ÜOÊhÍOÖ%×
ÊhÓ^Ütà
Í�É�Ô�Ù�Ó^É�Ø"Ó^Î�ÊhÌ�ÓyÎ¡Ì�Ó^×'Ñ9Ü�×xàVÓ^Ñ�Ö~Ð'ÊhÍOÐVÉ�å�B�ÕEÊ¡Ðáù�ßVÐVÑ�ÊhÍOØ^Ó^Î�Øx×�ÉTëkÓyÎ¡Ó"Ó^É%Ê¡Ð�Ó�çUÍ�Î�Ê�Í�É�ÊhÌ�Ó�Ø^×1ßcÍtÊ�à
×�Ê�ÐVÉ�Ó�Ê¡Í�Ö~Ó'å



Ü�ÿ�����Û��7Ø��oÿ��£Ø þZMkS

ôðÙ�ØiÌ=Ì�×'Î/ëmÓ^Ó"É=Ü�Óx×�Ñ¡É�Ó"Ý=×'ëmÐVÙ�Ê�Øx×xßcÍOÊ�à�ÔBÐ1ÏêÍ�É-Ê¡Ì�Ó%Õ�Ñ¡Ó^Î�Ó^ÉZÊ¥ÊhÌ�Ó^Î¡ÍOÎá×'É�ÝpÍOÊ�Í�Î/×'Õ�ÕB×'Ñ�Ó^ÉZÊ
ÊhÌ�×�Ê�Ê¡Ì�Ó/Ø"Ù�Ñ¡Ñ�Ó^ÉZÊ�×'Õ�Õ�Ñ¡ÐZ×�ØiÌýÌB×'ÎyÊhÌ�ÓáÕmÐ'Ê¡Ó^ÉZÊhÍ�×'Ü�ÊhÐ%ëmÓ/Ð�â5Ù�Î¡Ó/Í�ÉðÊ¡Ì�Ó�âRÙUÊhÙ�Ñ�Ó'åy8�É³×'Ý�Ý�ÍtÊhÍOÐVÉ
ÊhÐEÊhÌ�ÐVÎ�Ó�×'Ñ¡Ó^×'Î�×'ÜOÑ¡Ó^×'Ý�àðÎ¡Ù�ÚVÚ'Ó^Î�Ê¡Ó^Ý	Í�Ö~Ö~Ó^Ý�Í�×�ÊhÓ�âRÙ�Ê¡Ù�Ñ¡ÓáÏ�ÐVÑ¡Ò´ÊhÌB×
Ê�Î¡Ì�ÐVÙ�Ü�Ý³ëmÓ¥×�Ê�ÊhÓ"ÖEÕ�Ê¡Ó^Ý
Í�Î¤Ê¡Ì�Ó�âRÐVÜ�ÜOÐ1Ï�Í�É�ÚC�

û ÍOÉ�Î¡Ù�s~Ø"Í�Ó^ÉZÊ�Î¡Õ�×�ÊhÍ�×'ÜBÝ�Í�Î�Ø^Ñ�Ó"ÊhÍOÎh×�Ê¡Í�ÐVÉ�Î5ÌB×'Î�ëkÓ"Ó^É%ÕmÓ^Ñ�âRÐVÑ¡Ö~Ó^Ýdåv8;Ê�Í�Î>Î¡Ù�ÚVÚVÓ^Î�ÊhÓ"Ý%ÊhÌB×
Ê�Ê¡Ì�Ó
ÚVÑ�Í�ÝýÍOÎ�Ñ¡ÓAìBÉ�Ó^Ý³âRÙ�Ñ�ÊhÌ�Ó"Ñ�Ï�ÍOÊ¡Ì�Ù�Õ	Ê¡Ð³ø¥ÖEÍOÜ�ÜOÍ�ÐVÉ´ÕkÐ'Í�ÉZÊhÎ�Ítâ>É�Ó^Ø"Ó^Î�Îh×'Ñ�à³ÊhÐ�Ù�É�Ý�Ó"Ñ¡Î�Êi×'É�Ý
Ê¡Ì�ÓWÕ�Ñ�ÐVë�ÜOÓ^Ö~Î�Ö~Ó^ÉZÊ¡Í�ÐVÉ�Ó"Ý%Õ�Ñ�Ó"ßcÍ�Ð'Ù�Î¡ÜtàVå>í9ÐVÖ~Õ�Ù�Ê¡Í�É�Ú7âo×'Ø^ÍOÜ�ÍtÊhÍ�Ó"Î5×xß�×'Í�Ü�×'ë�Ü�Ó�×
Ê�Ê¡Ì�Ó�Ê¡Í�Ö~Ó
Ê¡Ð�Ê¡Ì�Ó7×'Ù�Ê¡Ì�ÐVÑ�Ñ¡Ó"Î�Ê¡Ñ¡Í�ØAÊhÓ"ÝðÎ�Ù�ØiÌý×�Î�Ê¡Ù�Ý�àVå

û ñ�Ì�Ó 6 ï Øx×xßcÍOÊ�àýÎ�Í�ÖáÙ�Ü ×�Ê¡Í�ÐVÉ�Î�×'Ñ�ÓáÑ¡Ó"Õ�Ñ¡Ó"Î¡Ó^ÉZÊh×�ÊhÍtßVÓ�Ð'â5ÊhÌ�Ó¥ÓAçUÕkÓ"Ñ¡ÍOÖEÓ"ÉÞÊh×'ÜvØ^×'Î¡Ó¥Ð�â�Ê¡Ì�Ó
Ø^×1ßcÍtÊ�à�Ï�ÍtÊhÌ�ÊhÌ�ÓðëB×xà�Ý�ÐUÐ'Ñ¡ÎE×�ÊD�'õ * åLü ùVïÂÎ�Ê¡Ù�Ý�à�Ð'â�Ê¡Ì�Ó´Øx×xßcÍOÊ�à�Í�ÎE×'É|Ð'ëÞßcÍOÐVÙ�Î
Ó�çUÊ¡Ó^É�Î�Í�ÐVÉ´Ð'â2ÊhÌ�Ó�Ï�ÐVÑ¡Ò�×�É�Ý�Í�Î�×'ÜOÑ¡Óx×�Ý�àËÙ�É�Ý�Ó^Ñ�Ï9×xàVå

í9ÐVÑ�Ñ¡Ó^ØAÊhÜtà¥ÌB×'Ñ�É�Ó^Î�Î¡Ó^Ý~ÊhÌ�Ó�Ù�Î�Ó�Ð�â�í¤îPïáÛ'Í�É�Ø^ÐVÉIH�Ù�É�Ø"Ê¡Í�ÐVÉ¥Ï�ÍtÊhÌ¥ÊhÌ�Ó"ÐVÑ�à~×�É�Ý�ÖEÓ^×'Î¡Ù�Ñ�Ó^Ý~ÝB×�Êh×�Û
ÌB×'Î�Ó"É�ÌB×'É�Ø"Ó^Ý´ÊhÌ�Ó�Ù�É�Ý�Ó^Ñ¡Î�Êi×'É�Ý�Í�É�Ú~Ð'âGØx×xßcÍOÊ�àTÔ�ÐIÏ�Õ�Ì�Ó^É�ÐVÖEÓ"ÉB×
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F º º ½ Á G ÇIH F
J ¾p½KG ÇPÃ|¼=ÇGÀÈÁ ÀML N�O PRQ SUTWV�X�YWZ�[\V'T L�À¦¾

] ¾=¹óÁ Æ-Ç�¼=ÇGÀÈÁ ¹ Ä · ¹_^ Ç�¼=ÇG½�Æ

` ¬�a bè°aï�í�è/c³²$îEï�ñ_è~°
üWÉ%×�Ê¡Ê¡Ó^Ö~Õ�Ê>Ï¤×�Î9ÖE×'Ý�Ó�ëZàEôðØxï�Ó^×'Ñ¡Ö~ÐVÉEÊ¡Ð�Õ�Ñ¡Ó^Ý�Í�Ø"Ê�ÊhÌ�Ó�Ø"Ñ¡ÍOÊ¡Í�Ø^×'Ü3þ53'ï�Ñ¡×�ÊhÍOÐ�Ð'âdÊ¡Ì�Ó�Ø^×xßUÍtÊ�à
âRÐVÑË×=Ñ¡×'É�ÚVÓýÐ�â¥ôé×�ØiÌ�ÉÞÙ�Ö/ëkÓ"Ñ¡Î-�÷ú�ö��{å�ü Î¡ÍOÖEÕ�ÜOÍOìBÓ"Ý£ß'Ó^Ñ¡Î�Í�ÐVÉ�Ð'â7Î¡Ù�ÕkÓ"Ñ¡Î¡Ð'É�Í�Ø³ÔBÐ1Ï ÐIß'Ó^Ñ
×ðÊ�Ï�Ð�ã�Ý�Í�Ö~Ó^É�Î�Í�ÐVÉB×�Ü�Ø^×xßUÍtÊ�àVÛ>×'Î/Î¡Ì�Ð1Ï�É�Í�É©îvÍ�ÚVÙ�Ñ¡Ó%ü�åOø'ÛvÏ¤×�ÎáØ^ÐVÉ�Î¡Í�Ý�Ó^Ñ¡Ó"Ý�å³ñ�Ì�ÓTâRÐVÜOÜ�Ð1Ï�Í�É�Ú
×'Î�Î¡Ù�Ö~Õ�ÊhÍOÐVÉ�Î¤Ï�Ó^Ñ�Ó�ÖE×'Ý�Ó

û �$!kÓ^Ø"ÊyÐ'âGëmÐVÙ�É�ÝB×�Ñ�àËÜ�×1à'Ó^Ñ�Í�Î�É�Ó^ÚVÜOÍ�ÚVÍOë�Ü�Ó�å
û îvÜOÐ1Ï�Ê¡Ù�Ñ¡É�Îy×'ë�Ñ¡Ù�Õ�Ê¡ÜOà%Ù�ÕkÐ'Éé×�Ê�Êi×'ØiÌ�Í�É�Ú~×'É�Ý�Î�Ó^ÕB×'Ñ¡×�ÊhÍOÉ�Ú¥âRÑ¡ÐVÖ»Øx×xßcÍOÊ�àËëmÐ'Ê¡Ê¡ÐVÖ´å
ñ�Ì�Ó^Ñ�Ó"âRÐVÑ�Ó�Ø"ÐVÉ�Î�Í�Ý�Ó"Ñ¡Í�É�ÚEîGÍ�ÚVÙ�Ñ�Ó�ü/åtøVÛ£ýo&�$���ÿedgfh?jie9lkmfndWÍOÎ¤ÊhÌ�Ó�Ñ¡×�ÊhÍOÐ�×�Ê�Ï�Ì�Í�ØiÌporqts õ

φ φ

îGÍ�ÚVÙ�Ñ�Ó�ü/åtø+��
UÍOÖEÕ�ÜOÍOìBÓ"Ý�ôðÐcÝ�Ó^Ü�Ð�âvÊhÌ�Ó�îGÜ�Ð1Ï



þZMdl uwvI0yx����"z��Rÿ���ÿ|{ ý�&�$'��ÿgdef�?ji}9lkmfnd {;ÿ|vD~tv����5���<z��Rÿ������U�������<z��R0y�
îBÐVÑ�×¥Î¡ÌB×'ÜOÜ�Ð1Ï�Øx×xßcÍOÊ�àTÏ�ÍtÊhÌ´&�$'�M�wýo&�$'��ÿedgf�?ji}9lkmfnd'�

&�6�o��I��orq���or�t6��LØ"Ð'Ê���q���o%q����LØ^Ð'Ê��|�
üWÕ�Õ�Ñ¡ÐZ×'ØiÌ�Í�É�Ú³ÊhÌ�Ó´Ø"Ñ¡ÍtÊhÍ�Ø^×'Ü�þ53'ï Ñ¡×�ÊhÍOÐ³ëÞà�Ý�Ó^Ø^Ñ�Óx×'Î�Í�É�Ú³Ê¡Ì�Ó�Øx×xßcÍOÊ�à=ÜOÓ^É�Ú'Ê¡Ì�×'É�Ý�Ï�ÍOÊhÌ=Ê¡Ì�Ó
Ø^ÐVÉ�Ý�ÍOÊ¡Í�ÐVÉTÊ¡ÌB×�Ê	orq�s õ��

� &
��� 6�Ø"Ð'Ê���q�� orq

� ��Ø^Ð'Ê��|�
� &
��� def�?ji}9lkmfnd 6�Ø^Ð�Ê���q���Ø"Ð'Ê����

8;Ê5ÌB×'Î5Õ�Ñ�Ó"ßcÍ�Ð'Ù�Î¡Ütà/ëmÓ^Ó"É~Î�Ì�Ð1Ï�Éý� úVú
�UÊhÌB×
ÊPÊhÌ�Ó�ÔBÐ1Ï|Õ�Ì�Ó^É�ÐVÖ~Ó^É�×�âRÐ'ÑP×WÊ�Ï�Ð�ã�Ý�ÍOÖEÓ"É�Î¡ÍOÐVÉB×'Ü
ëB×'Î�Ó¥×'É�Ý	×%âRÐVÑ�Ï¤×�Ñ¡Ýéâo×'Ø"Í�É�Ú%Î�ÊhÓ"Õ�×'Ñ¡Ó¥×�ÉB×'Ü�Ð'ÚVÐVÙ�Î"åW8�ÉýÊhÌ�Ó¥Õ�Ñ¡Ó"Î¡Ó^ÉZÊ�Ø^×'Î¡ÓáÊ¡Ì�Ó¥×'Ñ�Óx×%ëmÓ^Ì�ÍOÉ�Ý
ÊhÌ�Ó�Ñ�Óx×'Ñ�Ï¤×'Ñ�ÝUã;âo×�Ø^Í�É�Ú�Î�ÊhÓ"ÕEÍOÎ5Ñ¡ÓAâRÓ^Ñ¡Ñ�Ó^Ý�ÊhÐ7×'Î5Ñ�Ó^ÚVÍOÐVÉ�øVÛÞ×'É�Ý¥ÊhÌ�Ó�×�Ñ¡Óx×�×'Ì�Óx×'Ý~Ð'â�ÊhÌ�Ó�âRÐVÑ�Ï¤×�Ñ¡Ý
âo×'Ø^ÍOÉ�Ú�Î�ÊhÓ"ÕL×'Î~Ñ¡Ó"ÚVÍ�ÐVÉ 6 å)ñ�Ì�Ó^Ñ¡ÓðÍ�Î¥ÊhÌ�Óý×'Ý�Ý�ÍOÊhÍOÐVÉB×'Ü9Ø^ÐVÉ�Î�Í�Ý�Ó"Ñh×�Ê¡Í�ÐVÉ�Ð'âWÑ¡Ó^Ú'Í�ÐVÉ 6 ÍOÉ�Ê¡Ì�Ó
Õ�Ñ¡Ó"Î¡Ó"ÉÞÊ�Ø^×'Î¡Ó�åWñ�Ì�ÍOÎWÑ�Ó^ÚVÍOÐVÉðÏ�ÍOÜ�ÜèëkÓ�Ñ¡Ó"Õ�Ñ¡Ó"Î¡Ó^ÉZÊ¡Ó^Ý�ëÞàé×~ÔB×�Ê�Õ�Ü�×�ÊhÓ�×'É�ÝéÍOÊ�Í�Î�×�Î¡Î¡Ù�ÖEÓ"ÝéÊhÌ�ÍOÎ
×'Ý�Ý�ÍtÊhÍOÐVÉB×'ÜkÑ¡Ó^Ú'Í�ÐVÉTÏ�ÍOÜ�ÜdÉ�Ð'Ê�×'ÜOÊ¡Ó^Ñ9Ê¡Ì�Ó�ÔBÐ1Ï Í�É�Ñ¡Ó"ÚVÍ�Ð'É³øVå

þ�ÐIß'Ó��÷ú��'��Ý�ÓAìBÉ�Ó^Ý�Ó"ÖEÕ�ÍOÑ¡ÍOØx×'ÜOÜOà=ÊhÌ�ÓýÕkÓ^×'Ò|Õ�Ñ¡Ó^Î�Î¡Ù�Ñ�ÓAã;Ñ¡Í�Î�Ó	Ø^ÐcÓ"s~Ø^ÍOÓ^ÉZÊ´×'Î¡Î�ÐUØ"Í ×�Ê¡Ó^Ý)Ï�ÍtÊhÌ�×
ÊhÙ�Ñ�ë�Ù�ÜOÓ^ÉZÊyëkÐVÙ�É�ÝB×'Ñ�àËÜ ×xàVÓ"Ñ�Î¡Ó"ÕB×'Ñh×
ÊhÍ�É�ÚE×�Ì�Óx×'Ý´Ð'âv×�âRÐ'Ñ�Ï9×'Ñ¡ÝUã{âo×'Ø^ÍOÉ�Ú¥Î�Ê¡Ó^Õ�ÛBÚ'ÍOßVÓ"ÉðëZà��

��6 ù�* 6�	�¨ýn�����)øyÿ q�$!dÓ"Ø"ÊhÎ7Ð'â¤�yÓAàUÉ�ÐVÜ�Ý�Î7ÉÞÙ�ÖáëmÓ^Ñ"ÛGëmÐVÙ�É�Ý�×'Ñ�àZã�Ü�×xàVÓ^Ñ�Ê¡Ì�Í�ØiÒÞÉ�Ó"Î¡Î¥×'É�Ý-Î�ÊhÓ^Õ-Ì�Ó^ÍOÚVÌZÊ�×'Ñ¡Ó�É�Ð'Ê/×'Ø�ã
Ø^ÐVÙ�ÉÞÊ¡Ó^Ý©âRÐ'Ñ^åD�yÐ1Ï9ÓAßVÓ^Ñ¥í9ÌB×'Õ�ÖE×'ÉL� 6 õI��Î�Ì�Ð1Ï9Ó"ÝpÊhÌ�Ó~Ó^äÞÙB×
ÊhÍ�Ð'É-ÚVÍtßVÓ"Î/×´ÚVÐUÐcÝ	Õ�Ñ¡Ó"Ý�Í�ØAÊhÍOÐVÉ
Ð1ßVÓ^Ñ�ÊhÌ�Ó7Î�Ù�ÕmÓ^Ñ¡Î�ÐVÉ�ÍOØ/ôð×'ØiÌðÉÞÙ�Ö/ëkÓ"ÑyÑ¡×'É�ÚVÓ�å

üWÕ�Õ�Ü�Í�Ø^×�ÊhÍOÐVÉTÐ'âèÊ¡Ì�Ó�×'ëmÐIß'Ó7×'ÉB×'ÜOÐVÚ'à%×'Ø^Ñ�ÐVÎ¡Î¤Ê¡Ì�Ó�ÐVë�ÜOÍ�äÞÙ�Ó�Î�Ì�ÐUØiÒËÎ�Ó^ÕB×�Ñh×�Ê¡Í�É�Ú¥Ñ�Ó^ÚVÍOÐVÉ³ø�âRÑ¡ÐVÖ
Ñ¡Ó"ÚVÍ�ÐVÉ 6 ÚVÍtßVÓ^Î7�

�_6 ��q��\���� � 6 ùU* 6�	�«ýn��� �Løyÿ q



¡ +oþp¢���z�vIÿIx5���"z��oÿ�� þZM�£
¤ �5q�¥� 6 � ���� ù�* 6�	�¨ýh�����|øyÿ q ��ø

îBÑ¡ÐVÖ Ø^ÐVÖ~Õ�Ñ�Ó^Î¡Î�Í�ë�ÜOÓ�ÔBÐ1Ï�Ñ�Ó^Ü ×
ÊhÍ�Ð'É�Î9âRÐVÑ�×�Øx×'ÜOÐVÑ¡ÍOØx×'ÜOÜOà�ÕmÓ^Ñ�âRÓ^Ø"ÊyÚZ×�Î��
���� � 6 6¦ � q���Ó"É�Ø^ÓTÊ¡Ì�ÓTÎ�Êi×�Ê¡Í�Ø%Õ�Ñ¡Ó^Î�Î¡Ù�Ñ�Ó�Ñh×�Ê¡Í�Ðý×�Ø^Ñ¡Ð'Î¡ÎáÊhÌ�ÓTÐVë�ÜOÍ�äÞÙ�Ó%Î�Ì�ÐcØiÒ©Î¡Ó"ÕB×'Ñ¡×�ÊhÍOÉ�ÚýÑ¡Ó"ÚVÍ�Ð'É)ø%âRÑ¡Ð'Ö

Ñ¡Ó"ÚVÍ�Ð'É 6 ÍOÎ�ÚVÍOß'Ó^É´ëÞà

��q��� 6�õ�* �+� q� ùU* 6�	�«ýn��� �Løyÿ q ��ø
8;Ê>Í�Î5Î�Ì�Ð1Ï�ÉEÍOÉ´� 6 �£ýRâRÐVÑ5Ð'ë�Ü�ÍOäcÙ�Ó�×'ÎPÏ�Ó^Ü�Ü�×'Î>É�ÐVÑ¡ÖE×'ÜUÎ¡Ì�ÐcØiÒÞÎ�ÿvÊhÌB×
Ê5ÊhÌ�Ó�ÔBÐ1Ï)Ý�Ó"ÔBÓ"Ø"ÊhÍOÐVÉ~×'É�ÚVÜOÓ
âRÐVÑ¤ß�×'Ñ�Í�ÐVÙ�Î�Ù�Õ�Î�Ê¡Ñ¡Óx×�Öªôé×'ØiÌðÉcÙ�ÖáëkÓ"Ñ¡Î�Í�Î

�|q�6�Êi×'É|§ �W¨©ª ©« ú2¬C­�®­"¯ �)ø�°�+� q� ��ú�¬(­�®­"¯ �Lø�°²±³ �+� q� �´¬Iö�­�®­"¯ ��ø�°
ö.­ ®­"¯ ��ø µ¶ ¯®�· ©¸©¹
UÙ�ë�Î�ÊhÍtÊhÙ�Ê¡Í�ÐVÉËâRÐVÑº�5q�$"�¥�¤ÚVÍtßVÓ"Î �

��qt6�Êi×�É�§ �'» øV* ö
ýn� q� � 6 �������U*���ÿ � � �� � 6 � �� �£öU* õ+�+� q� � 6 �\�����

6 *�� 6 � q� � 6 �\���¼� � ¯®m½
��Ó^ÚVÍOÐVÉ�ù�Í�ÎËÊ¡Ì�Ó^É�Ø"ÐVÉ�Î�Í�Ý�Ó"Ñ¡Ó^Ý�ÊhÐ£ëkÓ	ÊhÌ�Ó-×'Ñ�Óx×�×'Ì�Óx×�Ý�Ð'â�×=âRÐVÑ�Ï¤×'Ñ�ÝUã;âo×�Ø^Í�É�Ú�Î�ÊhÓ"Õ ×'É�Ý
Ù�Î�Í�É�Ú´ÊhÌ�ÓE×'Î¡Î�Ù�Ö~Õ�ÊhÍOÐVÉ-Ê¡ÌB×�Ê7ÊhÌ�Ó�ÔBÐ1ÏêÕ�Ì�Ó"É�ÐVÖ~Ó^ÉB×éëmÓ^Ì�Í�É�Ý©×ðÑ¡Ó^×'Ñ�Ï9×'Ñ�ÝUã;âo×'Ø"Í�É�Ú´Î�Ê¡Ó^Õ=×�Ñ¡Ó
×'ÉB×�Ü�ÐVÚVÐ'Ù�Î9ÊhÐ¥Ê¡Ì�ÐVÎ¡Ó�×'Ì�Ó^×'Ý´Ð'âP×áâRÐVÑ�Ï¤×�Ñ¡ÝUã{âo×'Ø^ÍOÉ�Ú¥Î�Ê¡Ó^Õ q

���t6�Êi×�É § � » øV* ö
ýn� q� � 6 �������U*���ÿ � � �� � 6 � �� �£öU* õ+�+� q� � 6 �\�����

6 *�� 6 � q� � 6 �\���¼� � ¯® ½
��×'ÜOÙ�Ó^Î�Ð'â���q�Ø^×'É�ëkÓ�ÐVëUÊi×'ÍOÉ�Ó^Ý�ëZàË×'Î�Î¡Ù�Ö~Í�É�ÚáÊhÌB×�Ê¾�
q�ÍOÎ9ÊhÌ�Ó�Ô�ÐIÏ�Ð1ßVÓ"Ñ�×áÏ�Ó^Ý�Ú'Ó�Ï�ÍtÊhÌ�×
Î¡Ó"ÖEÍtßVÓ"Ñ�ÊhÓ�ç´×'É�Ú'Ü�Ó'���^åt�
q�ÍOÎ¤ÊhÌÞÙ�ÎyÐVë�Êi×�Í�ÉB×'ë�Ü�ÓWâRÑ�ÐVÖ»É�Ð'Ñ¡ÖE×'Ü�Î¡Ì�ÐUØiÒTÑ�Ó^Ü�×�ÊhÍOÐVÉ�Î7� 6 ��å¿gÀ�Á1ÂhÃ$ÂhÄ&ÅÆÂIÂhÄ�Ã�ÇgÁ1ÈnÈnÃ}ÉhÊ&Á�Ë�Ì�Í Ë�Î�ÃÐÏ�Ñ&ÅÆÂhÍ Á1Ë)Í Ë2Ò ÓmÔÆÕyÍ É�Í�Ë)ÃeÈnÈhÁ�È}Ö×}À�Á1ÂhÃ$ÂhÄ&ÅÆÂ5ÅmÎ�ÅmÍ ËºÂnÄ�Ã�ÇgÁ�ÈhÈnÃ}ÉhÊ&Á�Ë�Ì�Í Ë�ÎtÃ}Ï�Ñ�ÅÆÂnÍ�Á�Ë¾Í Ë�Ò Ó1ÔØÕyÍÙÉÚÍ�Ë�Ã}ÈhÈnÁ1ÈÐÖ



þcS|Û uwvI0yx����"z��Rÿ���ÿ|{ ý�&�$'��ÿgdef�?ji}9lkmfnd {;ÿ|vD~tv����5���<z��Rÿ������U�������<z��R0y�
üWÉ)Ó�ç�×'ÖEÕ�Ü�ÓéØ^×'Ü�Ø"Ù�Ü ×
ÊhÍ�Ð'É£ÍOÎ%Õ�Ñ�Ó^Î¡Ó"ÉZÊhÓ^Ý�Í�É�ÊhÌ�ÓðâRÐVÜ�ÜOÐIÏ�ÍOÉ�Ú�Î¡Ó^ØAÊhÍOÐVÉ|ÊhÐ©Ý�Ó^Ö~ÐVÉ�Î�ÊhÑh×
ÊhÓéÊ¡Ì�Ó
Õ�Ñ¡ÐcØ^Ó"Î¡Î¤ÍOÉZßVÐVÜtßVÓ^Ý%Í�É%Ý�Ó"ÊhÓ"Ñ¡Ö~Í�É�ÍOÉ�Ú"ý�&�$'��ÿgdef�?ji}9lkmfnd�×�É�ÝT×'ÜOÎ¡Ð7ÊhÐ/Ø^×'Ü�Ø"Ù�Ü ×
ÊhÓ=ý�&�$'��ÿgdef�?ji}9lkmfnd¤âRÐ'Ñ
ÊhÌ�Ó�Õ�Ñ�Ó^Î�Ó^ÉZÊWØ^×'Î¡Ó7Ð'â$��Üt6�øV*÷ùZúUå
` ¬mÝ Þ�ßqìá® ¯áà_ð êÏì�àbîy²áà_ì�ï2ñ�â~°
îBÑ¡ÐVÖ ÊhÌ�Ó¤Ó^äÞÙB×�Ê¡Í�ÐVÉ�ÎPÍ�É/Ê¡Ì�Ó�Õ�Ñ�Ó"ßcÍ�ÐVÙ�ÎPÎ¡Ó"Ø"ÊhÍOÐVÉ¥ÍOÊvÍ�ÎGÉ�Ð1Ï£ÕmÐVÎ�Î¡Í�ë�Ü�Ó9Ê¡Ð�Õ�Ñ¡Ó"Ý�Í�ØAÊPÊhÌ�Ó¤Ø^Ñ�ÍOÊhÍOØx×'Ü�ãäÝ�Ó"Êh×'ØiÌ�Ö~Ó^ÉZÊ�Ñh×�Ê¡Í�Ð�âRÐVÑ>×�Ñh×�É�ÚVÓ�Ð'â�ôé×'ØiÌ~ÉcÙ�ÖáëkÓ"Ñ¡Î"å5üWÉ~ÓAç�×'Ö~Õ�Ü�Ó�Ø^×'Ü�Ø"Ù�Ü ×�Ê¡Í�ÐVÉ/Í�Î5Õ�Ñ�Ó^Î¡Ó"ÉZÊhÓ^Ý
âRÐVÑ	��Üt6�øV*÷ùZúUÛ�Ï�Ì�Í�ØiÌ´Í�Î¤ÊhÌ�Ó7Ø^×'Î¡Ó�×'ÉB×�ÜOàcÎ¡Ó"ÝðÍOÉTÊhÌ�Ó�Î¡ÍOÖáÙ�Ü�×�ÊhÍOÐVÉ�Î^å
ñ�Ì�Óýß�×'Ü�Ù�ÓýÐ'â2��qËÍ�ÎT×=âRÙ�É�Ø"Ê¡Í�ÐVÉLÐ'â��\�%×'É�Ý�Ê¡Ì�Ó^Î�Ó�×'Ñ¡ÓýØ^×'Ü�Ø"Ù�Ü ×
ÊhÓ^ÝLÐ'É�×pÎ�Õ�Ñ¡Ó^×'Ý�Î�Ì�Ó^ÓAÊxå
8�É�×'Ý�Ý�ÍtÊhÍ�Ð'É©ÊhÐ	Øx×�Ü�Ø^Ù�Ü ×�Ê¡Í�É�Úå�|q�ÍOÊ¥ÍOÎáÕkÐ'Î¡Î¡ÍOë�Ü�ÓTÊ¡Ð³Ý�Ó"Ê¡Ó^Ñ�ÖEÍOÉ�ÓTÊhÌ�Ó/�5Ñ¡×'É�Ý�Ê¡Ütã�ô´Ó"àVÓ"Ñ~×'É�ÚVÜOÓæ ýn���>ÿ¤âRÑ�ÐVÖ

æ 6èç ¦ ��ø¦ �)ø Êh×'É § � ç ¦ �Lø¦ ��ø ýn� q �Løyÿ��pÊh×'É § �|é � q �Lø
üWÎ�Î¡Ù�Ö~Í�É�Ú	×á�5Ñ¡×'ÉZÊhÜtãqôðÓ"à'Ó^Ñ¥Ó�ç�Õ�×'É�Î¡ÍOÐVÉ=Ð'â�ÊhÌ�ÓTÔBÐ1Ïó×'Ñ�ÐVÙ�É�ÝpÊ¡Ì�ÓËÙ�Õ�Î�ÊhÑ�Óx×'Ö Ï¤×'ÜOÜ9Ð'â�Ê¡Ì�Ó
Øx×xßcÍOÊ�àTÊ¡Ì�Ó7×'É�ÚVÜOÓ æ ýn�
Ü
ÿ�Ø^×'É�ëkÓ�ÐVëUÊi×'ÍOÉ�Ó^ÝËâRÑ¡Ð'Ö

æ ýh��ÜRÿ¥6 æ ýn���>ÿ��¼��q

UÐ�âRÐVÑ�×�Ú'ÍOßVÓ"É���Ü1Û æ ýh��Ü
ÿPÍ�Î>ÐVë�Êh×'Í�É�×'ë�Ü�Ó�âRÑ¡ÐVÖ Ó"äÞÙB×�ÊhÍOÐVÉ~ü/åtøyÏ�Ì�ÍOØiÌ%ÍOÉ�Ê¡Ù�Ñ¡É~ÚVÍtßVÓ^Î æ ýh�\�>ÿ
âRÑ¡ÐVÖòÓ^äÞÙB×
ÊhÍ�Ð'ÉTü/åtøVå æ ýh��ÜRÿ�Í�Î�ÊhÌ�Ó"É´ÜOÐUØ^×�ÊhÓ"ÝTÐVÉTÊ¡Ì�Ó�Î¡Õ�Ñ¡Óx×�Ý�Î¡Ì�Ó"Ó"Ê�ÊhÐ¥Ú'ÍOßVÓ���q�×'É�Ý æ ýn�\�>ÿ�å
ñ�Ì�Ó�ß�×'Ü�Ù�Ó"Î�âRÐVÑ¤ÊhÌ�Ó�Õ�Ñ�Ó^Î�Ó^ÉZÊWØ^×'Î¡Ó7Ð'â$��Üt6�øV*÷ùZú¥×'Ñ¡Ó�Ì�ÍOÚVÌ�ÜOÍ�ÚVÌZÊhÓ"ÝËÍ�ÉËÊi×�ë�Ü�Ó�ü�åOø
îBÐVÑ	��Üt6�øV*÷ùZú ¤ æ ýh��Ü
ÿ�6ê�U* ú'öVõ�� 6 �
ñ�Ì�Í�Î�ÚVÍtßVÓ"Î ����K øV* �Vú'õZú�ö 6 ú'ù �|q¤K øVø'*Ù� 6 �+���



¡ +%-
ë)ìÚ�B§©¨��o0å���C�h���5���(z��oÿ�� þcS�þ

æ ýn��Ü
ÿ æ ýh�\�>ÿ �\� ��q�Uå ú'öVõ'õVõ"� ø���å 6 �+�VöZú øVå �Vú'õZú'ù øVøVå � 6 �'ö"��Uå ú'öVõ 6V6 ú ø���å 6 �+�+�"� øVå �Vú'õZú&� øVøVå � 6 �+�Uø�Uå ú'öVõ&�+�Zö ø���å 6 �+� 6 ù øVå �Vú'õZúVú øVøVå � 6 �+�"��Uå ú'öVõ'öVö+� ø���å 6 �+�Zú 6 øVå �Vú'õZú'ö øVøVå � 6 �"�Zú�Uå ú'öVõ"�+�+� ø���å 6 �+�+��ø øVå �Vú'õZú+� øVøVå � 6 �"� 6�Uå ú'ö�ø'øVø1õ ø���å 6 �Võ�ø1õ øVå �Vú'õZú"� øVøVå � 6 �"�+��Uå ú'ö�øxùVù�ø ø���å 6 �Võ"�Zõ øVå �Vú'õZú"� øVøVå � 6 �'õVö�Uå ú'ö�ø1úVú 6 ø���å 6 �VõVö+� øVå �Vú'õVöVõ øVøVå � 6 �Uø1ù
ñv×�ë�Ü�Ó�ü�åOø+�P��×�Ü�Ù�Ó"ÎyÐ�â¥�|qyâRÐVÑ�×¥ØiÌ�Ð'Î¡Ó^É æ ýn�
Ü
ÿAå

#�ÍOÊ¡ÌTÊhÌ�Ó�ÒÞÉ�Ð1Ï�ÜOÓ^Ý�ÚVÓ�Ð'â��\�9×'É�ÝW�|q�ÍOÊ�ÍOÎ¤É�Ð1Ï�ÕmÐVÎ�Î¡Í�ë�Ü�ÓWÊ¡Ð~Ð'ë�Êi×'ÍOÉ/��q1åPÏ�Ì�ÍOØiÌ�Í�Î�Ø^Ð'É�Î¡ÍOÝUã
Ó^Ñ�Ó^Ý�ÊhÐ�ëmÓ�Ê¡Ì�Ó�ÔBÐ1Ï�ÕB×�Î�Ê�×�Ï�Ó^Ý�ÚVÓ7Ï�ÍtÊhÌ´×¥Î¡Ó"ÖEÍ ã;ßVÓ"Ñ�Ê¡ÓAç´×'É�ÚVÜ�Ó'�|qxå
#�ÍOÊ¡Ì¼�\�~K�øV* �Vú'õVú'ö 6 ú'ùð×'É�Ý���q%K�øVøV* � 6 �+�+�
6îí´ÊhÌ�Ó´Î�Ì�ÐcØiÒ©Ý�ÓAâRÓ^Ü�Ó"Ø"Ê¡Í�ÐVÉ�×'É�Ú'Ü�Ó'Û�ïýÍOÎ
ÐVë�Êh×'Í�É�Ó^ÝËâRÑ¡ÐVÖ ÐVë�ÜOÍ�äÞÙ�Ó�Î¡Ì�ÐUØiÒËÑ�Ó^Ü ×
ÊhÍ�Ð'É�Î^å

ñ�Ì�Ó"Ñ¡Ó"âRÐ'Ñ¡Ó ï'6����U* �'õ�ø�� 6
ñ�Ì�Ó�Ñ�Ó^ÖE×'Í�É�Ý�Ó^ÑPÐ'â�Ê¡Ì�Ó�Øx×'ÜOØ^Ù�Ü�×�ÊhÍOÐVÉ/Ï�ÍOÜ�ÜcÍ�É�Ø"Ù�ÑPÎ¡Ð'ÖEÓ�Ó"Ñ¡Ñ¡Ð'Ñ5Î¡Í�É�Ø^Óºï�Ï9×'Î>Ñ¡Ó^×'Ý¥âRÑ¡ÐVÖ�×�ØiÌB×'Ñ�Ê^å
��Ó"É�Ø^Ó �
ð&ñò�¥63øV* �Vú'õVú'ö5Î¡Í�Ét�ó�U*��Võ�ø�� 6 63øV* 6 �+�+�
îBÑ¡ÐVÖ É�ÐVÑ�Ö%×'ÜdÎ¡Ì�ÐcØiÒTÑ¡Ó"Ü ×�Ê¡Í�ÐVÉ�Î �
ð�ñ q�6�õU*Ù�+�&�"� ¤ ôpq�63øV*÷ù�ø��+� 6
��Ó^Õ�Ü�×'Ø^ÍOÉ�Úô��qU6�øV*÷ù�ø��+� 6 ÍOÉËÊhÌ�Ó�Ó^äÞÙB×
ÊhÍ�Ð'É ¤ �|��6_�c*Oø��"�ó�"�Zú
#�ÍOÊ¡Ì�ëkÐ'Ê¡Ìp��q�×'É�ÝW����É�Ð1Ï�ÒÞÉ�Ð1Ï�É:ýo&�$'��ÿedgf�?ji}9lkmfnd�Í�Î�Øx×�Ü�Ø^Ù�Ü ×�Ê¡Ó^Ý´×'Î��

� &
� � dgfh?jie9lkmfnd 6 Ø^Ð�Ê���q���Ø"Ð'Ê���� 6 ��* ��øxöVöº�R�U*����+��ö 6 ø 6 *Ù�&�"� 6



F º º ½ Á G ÇIH õ
] ¸ ½3À¦¾
ö ÷ Å Ç$G ½ ¼-À º ø ù úûG
ü ¬�a bè°aï2í�â/c³²$îEï�ñ�âE°
ñ�Ì�Í�Î¥Ý�ÐUØ"Ù�ÖEÓ"ÉZÊ�ÚVÍOß'Ó^ÎáÊhÓ"ØiÌ�É�ÍOØx×'Ü�ëB×�ØiÒcÚ'Ñ¡ÐVÙ�É�Ý�Ê¡Ð	Ê¡Ì�ÓTÊ�Ï�Ð�ã�Ý�ÍOÖEÓ"É�Î¡ÍOÐVÉB×'Ü�ÕB×'Ñ¡×'Ü�ÜOÓ^Ü�ÖáÙ�ÜOÊ¡Ítã
ë�Ü�ÐcØiÒTÔBÐ1Ï Î�ÐVÜOß'Ó^ÑyØx×'ÜOÜ�Ó^Ýp�5Öáë 6 ï3Ý�Ó"ß'Ó^ÜOÐVÕkÓ"Ý³×�ÊyÊhÌ�ÓwB�É�ÍOßVÓ"Ñ¡Î�ÍOÊ�à´Ð'â�ý�Ü ×�Î¡ÚVÐ1Ï�å���Ó"âRÓ"Ñ¡Ó^É�Ø^Ó
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UÙ�ÊhÌ�Ó^Ñ¡Ü�×'É�Ýkj Î�Ü ×xÏ7�

^^ÚÜ 6 � cc Üó� �ml>q c Ü���ø'ø1õc ��øVø1õ 7 æWå � 8
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×'În^ÚÜ 63ø'åÙ�"�"�"��çkø1õ §�o ÒÞÚó3 7 Öðå Î 8 Ï�ÍtÊhÌ c Ü�6 ` �+��åtø1öJp¥åVñ�Ì�Ó�É�ÐVÉcã�Ý�ÍOÖEÓ"É�Î¡ÍOÐVÉB×'ÜOÍ�Îh×
ÊhÍ�Ð'É�Ù�Î�Ó^Ý
Í�Î�×'Î�âRÐVÜOÜ�Ð1Ï�Î�� $ 6 $Eqr q < ( 6 (sqr q < " 6 "Qqr qut9v�q� <
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« 6 � 7B¦ < § 8� 7 $ < ( 8
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