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é~Ê�ßjËªÝâÈ]ÕjÜÛÒLØ+Òeø­ÒeÖâÊ�Ô+Ì5ÒeÐ�Õ%Ê�åïÇfÈ9áDÜÛÒeÌ5Ò%ÕjÜ
Ç�ÕôÇ�Ö×ÖâÊSé(È]å¤Ê�ßÏÇ�Ú+Õ9Ê�Ì}Ç�ÕjÝâá�Ø+ÒeÕ9Ò�áeÕjÝâÊ�Ð$Ê�ånÈ9ÚÛá9ÜzÌ5ÒÓÇ�ÈjÚ+ß9ÒñÍ
Ì5ÒeÐ�ÕFÒeßjß9Ê�ß9ÈFÊ�Ð Ç�ÕjÝ×Ì5ÒLÈ9áÓÇ�ÖâÒ%Ê�årÖâÒ�È9È]ÕjÜ
Ç�Ð Ç�ÌfÝ×Ö×Ö×ÝâÈ9Ò�á�Ê�ÐÛØmê S ÐÛá�Ò%ÕjÜÛÒ%Ø+ÒeÐÛÈjÝ×Õ	
�Ô+ß9Ê�úÛÖâÒXÝâÈFÇÓø�Ç�Ý×ÖóÇ�ì+ÖâÒ
Ý×ÐÙß9ÒÓÇ�ÖçÍwÕjÝ×Ì5Ò�õÛÇ�áeÕjÚ
Ç�Õ9Ê�ß9È~Ç�ß9ÒÏÕ9ÊLìBÒ]ÝâØ+ÒeÐ�ÕjÝçú
Ò�Ø�é]Ü+ÝâáDÜ�Ç�Ö×ÖâÊSé�Õ9Ê�Ý×Ð'&ÛÚÛÒeÐÛá�ÒFÕjÜÛÒÏÈjÜ
Ç�ÔBÒFÊ�åmÕjÜÛÒÏØ+ÒeÐÛÈ9Ý×Õ	

Ô+ß9Ê�úÛÖâÒ�õÛÇ�ÐÛØÙÕjÜÛÒ(Ú+ÐÛØ+ÒeßjÖK
&Ý×Ð+Þ�Ô+Ü�
 ÈjÝâáÓÇ�Ö_Ì5Ò�áDÜ
Ç�Ð+ÝâÈjÌ5È]Ê�åyÕjÜ+ÝâÈ~ß9Ò�ÈjÔBÊ�ÐÛÈ9ÒFÊ�åyÕjÜÛÒôØ+ÒeÐÛÈjÝ×Õ	
ÙÔ+ß9Ê�úÛÖâÒÏÈ9Ü
Ç�Ö×Ö
ìBÒLÒ � Ô+ÖâÊ�ß9Ò�ØmõÛì
Ç�È9Ò�ØzÊ�Ð Õ9Ê�ØÛÇj
hÛ ÈFÚ+ÐÛØ+Òeß9ÈjÕDÇ�ÐÛØ Ý×Ð+ÞÙÊ�å=ÕjßDÇ�ÐÛÈjÔBÊ�ßjÕÓê	òrÝ×Ð
Ç�Ö×ÖK
­õÛÕjÜÛÒ%åæÒÓÇ�ÈjÝ×ì+Ý×Ö×Ý×Õ�
zÊ�å=Ç�áeÕjÝ×ø­Òá�Ê�Ð�Õjß9Ê�ÖPÊ�ånÕjÜÛÒ%Ô+ß9Ê�úÛÖâÒLÈjÜ
Ç�ÔBÒ%ÈjÜ
Ç�Ö×ÖyìBÒ%Ò � ÔBÒeßjÝ×Ì5ÒeÐ�ÕDÇ�Ö×ÖK
ªØ+ÒeÌ5Ê�ÐÛÈjÕjßDÇ�Õ9Ò�Ømê
�·Ð�ÕjÜÛÒ å¤Ê�Ö×ÖâÊÓé]Ý×Ð+Þ�áDÜ
Ç�Ô+Õ9ÒeßÓõôÕjÜÛÒ$ì
Ç�ÈjÝâá«Ô+ßjÝ×ÐÛáeÝ×Ô+ÖâÒ�ÈªÊ�å�ÜÛÒÓÇ�ÕzÇ�ÐÛØ�Ô
Ç�ßjÕjÝâáeÖâÒ$ÕjßDÇ�ÐÛÈjÔBÊ�ßjÕ�Ý×Ð Ç�Õ9Ê�Ë�ÇtÍ
Ì}Ç�Ë�Ô+ÖóÇ�È9Ì}Ç é]Ý×Ö×Öôì:ÒµØ ÝâÈ9áeÚÛÈ9È9Ò�Ømêa)AÜ
Ç�Ô+Õ9Òeß(z�Ô+ß9Ò�È9ÒeÐ�Õ9È�ÕjÜÛÒzÌ}Ç�Ý×Ð´á9Ü
Ç�ßDÇ�áeÕ9ÒeßjÝâÈjÕjÝâá�ÈªÊ�å�ã%à&ÆXè��
�ÏÔ+Þ�ßDÇ�Ø+ÒLÇ�ÐÛØ�Ý×Ð�Õjß9Ê&Ø ÚÛá�Ò�ÈJÕjÜÛÒôÒeÖâÒ�áeÕjß9Ê�Ðzá@
 áeÖâÊ�Õjß9Ê�Ð�ß9Ò�È9Ê�Ð
Ç�ÐÛá�ÒXÜÛÒÓÇ�ÕjÝ×Ð+Þ 1 è�)2
3.54~Ç�ÐÛØ�Õ±éAÊ�Ô+ÖóÇ�È9Ì}Ç
Ø ÝóÇ�Þ�ÐÛÊ�ÈjÕjÝâá�ÈAÕjÜ
Ç�Õïé]Ý×Ö×Ö+ìBÒ]ß9ÒeÖâÒeø�Ç�Ð�ÕïÝ×Ð5ÕjÜÛÒ]å Ú+ßjÕjÜÛÒeß	Ø ÝâÈDáeÚÛÈ9ÈjÝâÊ�Ðyê�)AÜ
Ç�Ô+Õ9Òeß�y�Ø+Ò�È9áeßjÝ×ìBÒ�È=ÕjÜÛÒ]Ô+ßjÝ×ÐÛáeÝ×Ô+ÖâÒ
Ê�ånÝ×Ð�Õ9ÒeßNå¤Òeß9Ê�Ì5ÒeÕjßjÝâá�Ø+ÒeÐÛÈ9Ý×Õ	
�Ì5ÒÓÇ�ÈjÚ+ß9ÒeÌ5ÒeÐ�ÕXÇ�ÐÛØªÕjÜÛÒXÝ×Ð�Õ9ÒeßNå¤Òeß9Ê�Ì5ÒeÕ9ÒeßôÈDÒeÕjÚ+ÔzÊ�ÐzãXà&ÆXè��a�FÔ+Þ�ßDÇ�Ø+Ò�ê
�·Ð�áDÜ
Ç�Ô+Õ9Òeß�� õ(ÕjÜÛÒµØ+Òeø­ÒeÖâÊ�Ô+Ì5ÒeÐ�ÕzÊ�åLÐÛÒeéüß9ÒÓÇ�Ø+Ê�Ú+Õ�ÒeÖâÒ�áeÕjß9Ê�Ð+Ýâá�È�åæÊ�ßÙÕjÜÛÒ Ý×Ð�Õ9ÒeßNåæÒeß9Ê�Ì5ÒeÕ9ÒeßÓõÏé]Ü+Ýâá9Ü
éJÇ�ÈôáÓÇ�ßjßjÝâÒ�Ø$Ê�Ú+Õôé]Ý×ÕjÜ+Ý×ÐµÕjÜ+ÝâÈÏéAÊ�ßjËBõ:ÝâÈFÔ+ß9Ò�ÈDÒeÐ�Õ9Ò�Ømê��±Ð$Ç�Ø+Ø Ý×ÕjÝâÊ�ÐyõBÕjÜÛÒ�ÐÛÒeé/Ô:Ê�È9È9Ý×ì+Ý×Ö×Ý×ÕjÝâÒ�ÈÏÔ+ß9ÊSø�ÝâØ+Ò�Ø
ìM
�ÕjÜ+ÝâÈ�ÈU
 ÈjÕ9ÒeÌzõPÒ�ÈjÔ:Ò�áeÝóÇ�Ö×ÖK
�é]Ý×ÕjÜ�ß9Ò�ÈjÔBÒ�áeÕ�Õ9Êªß9ÒÓÇ�ÖçÍwÕjÝ×Ì5Ò�Ø+ÒeÕ9Ò�áeÕjÝâÊ�ÐVÊ�å(Ì5ÒÓÇ�È9Ú+ß9ÒeÌ5ÒeÐ�Õ�Òeßjß9Ê�ß9ÈÓõ=Ç�ß9Ò
Ø ÝâÈ9áeÚÛÈDÈ9Ò�Ømê�ëJÇ�ÈDÒ�Ø�Ê�Ð�ÕjÜÛÒ�Ö×Ý×ÐÛÒñÍwÝ×Ð�Õ9ÒeÞ�ßDÇ�Õ9Ò�ØVØ+ÒeÐÛÈjÝ×Õ	
«Ì5ÒÓÇ�ÈjÚ+ß9ÒeÌ5ÒeÐ�Õ9È�Ç�ÖâÊ�Ð+Þ È9Òeø­ÒeßDÇ�Ö=Ö×Ý×ÐÛÒ�ÈLÊ�åJÈjÝ×Þ�Ü�Õ
Ô+ß9ÊSø�ÝâØ+Ò�ØªìM
ÙÕjÜÛÒLÝ×Ð�Õ9ÒeßNå¤Òeß9Ê�Ì5ÒeÕ9ÒeßÓõÛÕjÜÛÒ%ÈjÔ
Ç�ÕjÝóÇ�ÖyØ ÝâÈjÕjßjÝ×ì+Ú+ÕjÝâÊ�ÐµÊ�ånØ+ÒeÐÛÈjÝ×Õ�
ÙÜ
Ç�È(Õ9Ê�ì:Òôß9Ò�á�Ê�ÐÛÈjÕjßjÚÛáeÕ9Ò�Ømê
ÉJÜ+ÝâÈ~ÝâÈ	Ò�È9Ô:Ò�áeÝóÇ�Ö×ÖK
5áDÜ
Ç�Ö×ÖâÒeÐ+Þ�Ý×Ð+Þfé]ÜÛÒeÐ}ÕjÜÛÒÏß9Ò�ÈjÚ+Ö×Õ	Ü
Ç�ÈAÕ9ÊLìBÒÏÇÓø�Ç�Ý×ÖóÇ�ì+ÖâÒôÝ×Ð}ß9ÒÓÇ�ÖçÍwÕjÝ×Ì5Ò�êW�±Ð}áDÜ
Ç�Ô+Õ9ÒeßP¬ õ
Ç}á�Ê�ÌfÔ+Ú+Õ9ÒeßXÇ�Ö×Þ­Ê�ßjÝ×ÕjÜ+ÌÂÝâÈ(Ô+ß9Ò�ÈDÒeÐ�Õ9Ò�Øµé]ÜÛÊ�È9Ò�Ð�Ú+Ì5ÒeßjÝâáÓÇ�Örá�Ê�ÌfÔ+ÖâÒ � Ý×Õ	
 ÝâÈFÖâÊSé/ÒeÐÛÊ�Ú+Þ�Ü«Õ9Ê5Ì5Ò�ÒeÕôÕjÜÛÒß9ÒÓÇ�ÖçÍwÕjÝ×Ì5Ò~ß9ÒQL�Ú+Ý×ß9ÒeÌ5ÒeÐ�ÕÓõ�ì+Ú+Õré]Ü+Ýâá9Ü�ÐÛÒeø­ÒeßjÕjÜÛÒeÖâÒ�È9È8
&ÝâÒeÖâØ+È@ß9Ò�ÈjÚ+Ö×Õ9ÈPÕjÜ
Ç�Õ=Ç�ß9Ò	Ý×Ð�Þ­Ê�Ê&Ø�Ç�Þ�ß9Ò�ÒeÌ5ÒeÐ�Õ=é]Ý×ÕjÜ
ÕjÜÛÒ5Ø+ÒeÐÛÈ9Ý×Õ	
$Ô+ß9Ê�úÛÖâÒ�È%Ô+ß9ÊÓø&ÝâØ+Ò�Ø ìM
$Ç�Ì5Ê�ß9Ò}á�Ê�ÌfÔ+ÖâÒ � Ç�Ö×Þ­Ê�ßjÝ×ÕjÜ+Ìzê·)AÜ
Ç�Ô+Õ9ÒeßB�ÙÞ�Ý×ø­Ò�È�Ç�Ð�ÊSø­Òeßjø�ÝâÒeéÊ�å~ÕjÜÛÒ�Ò � Ô:ÒeßjÝ×Ì5ÒeÐ�Õ9ÈXå¤Ê�ßÏÔ+ß9Ê�úÛÖâÒfá�Ê�Ð�Õjß9Ê�Ö=ÕjÜ
Ç�ÕôÜ
ÇÓø­Ò�ì:Ò�ÒeÐ�áÓÇ�ßjßjÝâÒ�Ø$Ê�Ú+Õ%Ê�Ð$ã%à&ÆXè��N�ÏÔ+Þ�ßDÇ�Ø+Ò�ê5�·ÐáDÜ
Ç�Ô+Õ9ÒeßA­ õ ÕjÜÛÒ%Ò � ÔBÒeßjÝ×Ì5ÒeÐ�ÕDÇ�ÖPØÛÇ�ÕDÇ�ÝâÈ(Ç�Ð
Ç�ÖK
�ÑÓÒ�ØzÇ�ÐÛØ�Ô
Ç�ßjÕjÝâáeÖâÒ%ÕjßDÇ�ÐÛÈ9Ô:Ê�ßjÕ(ÈjÕjÚÛØ ÝâÒ�È(Ç�ß9Ò%áÓÇ�ßjßjÝâÒ�Ø Ê�Ú+Õé]Ý×ÕjÜµÕjÜÛÒLÜÛÒeÖ×ÔµÊ�åïÇ5È9Ý×ÌfÔ+ÖâÒLÈjÝ×Ì�Ú+ÖóÇ�ÕjÝâÊ�Ð$á�Ê&Ø+Ò�ê�)AÜ
Ç�Ô+Õ9Òeß5�fÈjÚ+ÌfÌ}Ç�ßjÝ×ÑÓÒ�ÈÏÕjÜÛÒLß9Ò�ÈjÚ+Ö×Õ9ÈôÇ�ÐÛØzÞ�Ý×ø­Ò�ÈôÇ�Ð
Ê�Ú+ÕjÖâÊ&Ê�ËªÊ�Ð�å Ú+ÕjÚ+ß9Ò�Ç�Ô+Ô+Ö×ÝâáÓÇ�ÕjÝâÊ�ÐÛÈôÊ�ånß9ÒÓÇ�ÖçÍwÕjÝ×Ì5Ò�Ø+ÒeÐÛÈjÝ×Õ�
ÙÔ+ß9Ê�úÛÖâÒ�Ø+ÒeÕ9ÒeßjÌfÝ×Ð
Ç�ÕjÝâÊ�Ðyê
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�±ÐLÌ5Ê�È9Õ@áÓÇ�È9Ò�ÈÓõtÕjÜÛÒ=Ô
Ç�ßjÕjÝâáeÖâÒ~È9Ê�Ú+ß9á�ÒïÝ×ÐLÕ9Ê�Ë�Ç�Ì}Ç�Ë%Ô+ÖóÇ�ÈjÌ}Ç]Ø ÝâÈDá9Ü
Ç�ßjÞ­Ò�ÈrÝâÈ@Ê�Ð+ÖK
XÔBÒeßjÝ×Ô+ÜÛÒeßDÇ�ÖwêPÉJÜÛÒ	Ì5Ê�ÈjÕ
á�Ê�ÌfÌ5Ê�Ð åæÚÛÒeÖ×Ý×Ð+Þ Ì5ÒeÕjÜÛÊ&Ø ÝâÈLÞ�Ç�È�Ô+Ú'V5Ð+Þ åæß9Ê�Ì ÕjÜÛÒÙÒ�Ø Þ­Ò�õnÇ�Ö×ÕjÜÛÊ�Ú+Þ�Ü*Ç�ÖâÈ9ÊzÈDÊ�Ì5ÒfÐÛÊ�Ð ÍwÔ:ÒeßjÝ×Ô+ÜÛÒeßDÇ�Ö
å ÚÛÒeÖ×Ý×Ð+ÞfÌ5ÒeÕjÜÛÊ&Ø+È(Ò � ÝâÈjÕÓõ+ÈjÚÛá9Ü«Ç�È]ÐÛÒeÚ+ÕjßDÇ�ÖyìBÒÓÇ�Ì Ý×Ð�ýNÒ�áeÕjÝâÊ�ÐµÇ�ÐÛØzÕjÜÛÒXÝ×Ð�ýNÒ�áeÕjÝâÊ�Ð Ê�åråæß9Ê�ÑÓÒeÐªÜ�
 Ø ß9Ê�Þ­ÒeÐÔ:ÒeÖ×ÖâÒeÕ9ÈÓê�ÉPÇ�Ë&Ý×Ð+Þ Ê�Ð+ÖK
«Ý×Ð�Õ9Ê Ç�á�á�Ê�Ú+Ð�Õ�Ø Ý��BÚÛÈjÝ×ø­Ò�Ô
Ç�ßjÕjÝâáeÖâÒfÕjßDÇ�ÐÛÈjÔBÊ�ßjÕÓõmÝwê Ò�ê�Ô
Ç�ßjÕjÝâáeÖâÒ:&ÛÚ � Ò�È%ÕjÜ
Ç�Õ�Ç�ß9ÒØ ßjÝ×ø­ÒeÐ«ìM
µØ+ÒeÐÛÈjÝ×Õ�
 Þ�ßDÇ�Ø ÝâÒeÐ�Õ9ÈÓõyÊ�ÐÛÒ�éAÊ�Ú+ÖâØ�Ò � Ô:Ò�áeÕôÕjÜ
Ç�ÕXÝ×Ð$ÕjÜÛÒ�Ç�ìÛÈDÒeÐÛá�Ò�Ê�å~Ô
Ç�ßjÕjÝâáeÖâÒ�È9Ê�Ú+ß9á�Ò�ÈLÇ�ÐÛØÈjÝ×Ð+Ë&È}Ý×ÐÛÈjÝâØ+ÒzÕjÜÛÒ Ô+ÖóÇ�ÈjÌ}Ç õ(Ç È9ÕDÇ�Õ9Ò Ê�å�ÒQL�Ú+Ý×Ö×Ý×ì+ßjÝ×Ú+Ì Ê&á�áeÚ+ß9È}Ý×Ð�é]Ü+Ýâá9ÜþÕjÜÛÒeß9ÒzÝâÈÙÐÛÊ ÐÛÒeÕÙÔ
Ç�ßjÕjÝâáeÖâÒ
&ÛÚ � Ç�ÐÛØ�ÕjÜ�ÚÛÈ]ÐÛÊ�Ø+ÒeÐÛÈjÝ×Õ�
}Þ�ßDÇ�Ø ÝâÒeÐ�ÕÓê	ã]á�á�Ê�ß9Ø Ý×Ð+Þ�ÖK
­õ+ÕjÜÛÒ%Ø+ÒeÐÛÈjÝ×Õ�
}Ô+ß9Ê�úÛÖâÒXé~Ê�Ú+ÖâØ�ì:ÒA&_Ç�ÕÓê�.ôÊÓéAÒeø­ÒeßÓõÒ � ÔBÒeßjÝ×Ì5ÒeÐ�Õ9È=ÈjÜÛÊSé*ÕjÜ
Ç�Õ=ÕjÜÛÒJØ+ÒeÐÛÈjÝ×Õ	
�Ô+ß9Ê�úÛÖâÒ�È=Ê�ìÛÈ9Òeßjø­Ò�Ø�Ý×Ð�Õ9Ê�Ë�Ç�Ì}Ç�Ë ÈïÇ�ß9Ò~ß9ÒeÞ�Ú+ÖóÇ�ßjÖK
�ÔBÒÓÇ�Ë­Ò�Ø�Ý×Ð�ÕjÜÛÒá�ÒeÐ�Õ9ÒeßÓõ@Òeø­ÒeÐ�é]ÜÛÒeÐ ÕjÜÛÒfÔ
Ç�ßjÕjÝâáeÖâÒ5È9Ê�Ú+ß9á�Ò5ÝâÈ%Ê�Ð+ÖK
«ÔBÒeßjÝ×Ô+ÜÛÒeßDÇ�Ö × ¬ Ø êfÉJÜ+ÝâÈLÈ9ÜÛÊÓé(ÈLÕjÜ
Ç�Õ�ÕjÜÛÒ�Ô
Ç�ßjÕjÝâáeÖâÒ
ÕjßDÇ�ÐÛÈjÔ:Ê�ßjÕ�ÝâÈ�ÐÛÊ�ÕªÊ�å�Ô+Ú+ß9ÒeÖK
þØ Ý��:ÚÛÈ9Ý×ø­ÒµÐ
Ç�ÕjÚ+ß9Ò�ê �·Ðþá�Ê�Ð�ÕjßDÇ�ÈjÕÓõôÕjÜÛÒeß9Ò$Ü
Ç�È�Õ9Ê�ìBÒ�Ç�Ð Ç�Ø+Ø Ý×ÕjÝâÊ�Ð
Ç�Ö
Ý×Ð�é~Ç�ß9Ø�ÕjßDÇ�ÐÛÈjÔBÊ�ßjÕ~Ì5Ò�á9Ü
Ç�Ð+ÝâÈjÌ é]Ü+ÝâáDÜ�ì
Ç�ÖóÇ�ÐÛá�Ò�È~ÕjÜÛÒôØ Ý��:ÚÛÈ9Ý×ø­ÒÏÊ�Ú+Õ·é~Ç�ß9Ø�ÕjßDÇ�ÐÛÈjÔBÊ�ßjÕJÇ�ÐÛØ�Ç�Ö×ÖâÊÓé(È~å¤Ê�ß
Ç�ÐzÒQL�Ú+Ý×Ö×Ý×ì+ßjÝ×Ú+ÌüÔ+ß9Ê�úÛÖâÒ%é]Ü+Ýâá9ÜµÝâÈ(á�ÒeÐ�ÕjßDÇ�Ö×ÖK
�ÔBÒÓÇ�Ë­Ò�Ømê
è=ÌfÔ+Ý×ßjÝâáÓÇ�Ö×ÖK
­õ	ÕjÜÛÒ�å¤Ê�Ö×ÖâÊÓé]Ý×Ð+Þ�Ç�ÐÛÈdÇ�ÕjÑªÝâÈ�Ì}Ç�Ø+Ò�åæÊ�ß�ÕjÜÛÒ�Ô
Ç�ßjÕjÝâáeÖâÒ¯&ÛÚ � Êâ Ç�ÐÛØ�ÕjÜÛÒ�ÜÛÒÓÇ�ÕB&ÛÚ � Êãiä 3Xå�æ× �&õG¬ õI­ Ø �

Êâ,ÝçM : Êè�=y3�M ¾héy=y3 Êè ;; , ÊÔ�ê =y3 1 w ê u 4
Êãiä 3Xå�æ ÝçM�ëY= 3YÊè ; , ÊÔ�ì = 3 ; 1 w êxw�4

�±Ð%ÕjÜÛÒnúÛß9È9Õ@ÒQL�Ú
Ç�ÕjÝâÊ�Ðyõ�ÕjÜÛÒnúÛß9È9ÕyÕ9ÒeßjÌ/á�Ê�Ð�ÕDÇ�Ý×ÐÛÈ@ÕjÜÛÒïØ Ý��BÚÛÈjÝâÊ�Ð�á�Ê&ÒTV}áeÝâÒeÐ�Õ : Ç�ÐÛØLØ+Ò�È9áeßjÝ×ìBÒ�È@Ø Ý��BÚÛÈjÝ×ø­Ò
ÕjßDÇ�ÐÛÈjÔ:Ê�ßjÕÓõBé]Ü+ÝâáDÜ ÕjßjÝâÒ�ÈXÕ9Ê�ì
Ç�ÖóÇ�ÐÛá�Ò5Ç�Ð�
$Ø+ÒeÐÛÈjÝ×Õ�
 Þ�ßDÇ�Ø ÝâÒeÐ�ÕÓê�ÉJÜÛÒfÈ9Ò�á�Ê�ÐÛØ$Õ9ÒeßjÌkÝâÈôß9Òñå¤Òeßjß9Ò�Ø$Õ9ÊzÇ�È
ÕjÜÛÒeßjÌ5Ê�Ø Ý��BÚÛÈjÝâÊ�ÐÙÇ�ÐÛØféJÇ�ÈïÝ×Ð�Õjß9Ê�Ø ÚÛá�Ò�Ø�Ø ÚÛÒ]Õ9Ê%ÕjÜÛÒ(Ê�ìÛÈDÒeßjø�Ç�ÕjÝâÊ�Ð5ÕjÜ
Ç�Õ~Ç�ÖâÈ9Ê%Õ9ÒeÌfÔBÒeßDÇ�ÕjÚ+ß9Ò(Þ�ßDÇ�Ø ÝâÒeÐ�Õ9È
áÓÇ�Ð«Ø ßjÝ×ø­Ò�Ô
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2. Temperature−dependent drift
1. Initial temperature perturbation

3. Density perturbation
4. Electric field

5. ExB drift
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Õ±éAÊ$áDÜ
Ç�Ð+ÐÛÒeÖâÈfÊ�åFÕjÜÛÒÙã%à&ÆXè��#�ÏÔ+Þ�ßDÇ�Ø+Ò�Ý×Ð�Õ9ÒeßNå¤Òeß9Ê�Ì5ÒeÕ9ÒeßfÝâÈ�ÚÛÈDÒ�ØVÇ�È�ÔBÒÓÇ�Ë�Ý×Ð+Þ«Ô
Ç�ßDÇ�Ì5ÒeÕ9ÒeßÓê�ÉJÜÛÒ
Ö×Ý×ÐÛÒfÊ�åJÈjÝ×Þ�Ü�ÕLÊ�åJáDÜ
Ç�Ð+ÐÛÒeÖ�.FÍ u Þ­Ê�Ò�ÈLÇ�Ö×Ì5Ê�È9ÕLÕjÜ+ß9Ê�Ú+Þ�Ü ÕjÜÛÒ�Ô+ÖóÇ�ÈjÌ}Çªá�ÒeÐ�Õ9ÒeßÓõyé]ÜÛÒeß9ÒÓÇ�È=.(Í���ÝâÈLÇ�ÔBÒñÍ
ßjÝ×Ô+ÜÛÒeßDÇ�ÖráDÜ
Ç�Ð+ÐÛÒeÖ 1 á�Ê�ÌfÔ
Ç�ß9Ò�úÛÞ�Ú+ß9ÒByÛê³�5Ý×Ðµá9Ü
Ç�Ô+Õ9Òeß5yÛê yM4ñêÏÉJÜÛÒ�Ì5Ê�ß9Ò�ÔBÒÓÇ�Ë­Ò�Ø ÕjÜÛÒ�Ø+ÒeÐÛÈjÝ×Õ	
 Ô+ß9Ê�úÛÖâÒ
ÝâÈÓõ�ÕjÜÛÒôÖóÇ�ßjÞ­ÒeßJÕjÜÛÒôßDÇ�ÕjÝâÊ:.(Í u Ál.FÍ���ì:Ò�á�Ê�Ì5Ò�ÈÓê��·Ð�ÕjÜÛÒôØ ÝóÇ�Þ�ßDÇ�ÌzõÛÕjÜ+ÝâÈAÔBÒÓÇ�Ë&Ý×Ð+Þ�Ô
Ç�ßDÇ�Ì5ÒeÕ9Òeß]Ü
Ç�È~ìBÒ�ÒeÐ
ÐÛÊ�ßjÌ}Ç�Ö×Ý×ÑÓÒ�Ø�Õ9Ê�Ê�ÐÛÒ�åæÊ�ß%ÕjÜÛÒfáÓÇ�È9Ò�é]Ý×ÕjÜÛÊ�Ú+Õ�Ç�Ø+Ø Ý×ÕjÝâÊ�Ð
Ç�ÖAÒeÖâÒ�áeÕjß9Ê�Ð ÜÛÒÓÇ�ÕjÝ×Ð+ÞÛõmé]Ü+Ýâá9Ü�ÝâÈXÔ+ÖâÊ�ÕjÕ9Ò�Ø�é]Ý×ÕjÜ
Ê�Ô:ÒeÐ�ÈU
&Ì�ìBÊ�ÖâÈÓê�ÉJÜÛÒ�úÛÖ×ÖâÒ�Ø�ÈÏ
�Ì�ì:Ê�ÖâÈ�ß9ÒeÔ+ß9Ò�È9ÒeÐ�Õ}ÕjÜÛÒªáÓÇ�È9Òzé]Ý×ÕjÜ�á�ÒeÐ�ÕjßDÇ�ÖÏÒeÖâÒ�áeÕjß9Ê�Ð�ÜÛÒÓÇ�ÕjÝ×Ð+ÞÛê S Ð
ÕjÜÛÒÙÊ�ß9Ø Ý×Ð
Ç�Õ9Ò�õ	ÕjÜÛÒ}Ö×Ý×ÐÛÒñÍwÝ×Ð�Õ9ÒeÞ�ßDÇ�Õ9Ò�Ø�ÒeÖâÒ�áeÕjß9Ê�Ð�Ø+ÒeÐÛÈjÝ×Õ	
�Ì5ÒÓÇ�ÈjÚ+ß9Ò�ØVì�
�ÕjÜÛÒ�á�ÒeÐ�ÕjßDÇ�Ö]Ý×Ð�Õ9ÒeßNåæÒeß9Ê�Ì5ÒeÕ9Òeß
á9Ü
Ç�Ð+ÐÛÒeÖ@ÝâÈFÔ+ÖâÊ�ÕjÕ9Ò�Ømê��±ÕFáÓÇ�Ð ì:ÒLÈDÒ�ÒeÐzÕjÜ
Ç�Õ(å¤Ê�ß(ÖâÊÓéJÍ±Ø+ÒeÐÛÈ9Ý×Õ	
�7BÍwÌ5Ê&Ø+Ò�Ø ÝâÈDá9Ü
Ç�ßjÞ­Ò�ÈÓõ_á�ÒeÐ�ÕjßDÇ�ÖnÒeÖâÒ�áeÕjß9Ê�Ð
ÜÛÒÓÇ�ÕjÝ×Ð+ÞzáÓÇ�ÚÛÈ9Ò�ÈLÇ�ÈjÝ×Þ�Ð+Ýçú
áÓÇ�Ð�Õ5&_Ç�ÕjÕ9ÒeÐ+Ý×Ð+ÞµÊ�å	ÕjÜÛÒfØ+ÒeÐÛÈjÝ×Õ	
«Ô+ß9Ê�úÛÖâÒ�ê�ÉJÜ+ÝâÈXÔ+ß9Ê�á�Ò�È9È%Ê�å~ß9Ò�Ø ÚÛáeÝ×Ð+ÞªÕjÜÛÒ
á�ÒeÐ�ÕjßDÇ�ÖBÒeÖâÒ�áeÕjß9Ê�Ð�Ø+ÒeÐÛÈ9Ý×Õ	
fÝâÈ~á�Ê�ÌfÌ5Ê�Ð+ÖK
}ß9Òñå¤Òeßjß9Ò�Ø5Õ9Ê�Ç�ÈAØ+ÒeÐÛÈjÝ×Õ�
(Û Ô+Ú+ÌfÔ Í±Ê�Ú+ÕjÛ&Ý×ÐÙÕjÜÛÒFÖ×Ý×Õ9ÒeßDÇ�ÕjÚ+ß9Ò�êïãJÕ
Ü+Ý×Þ�ÜÛÒeßLØ+ÒeÐÛÈjÝ×ÕjÝâÒ�È%Ê�åAÕjÜÛÒ�Ê�ß9Ø+ÒeßLÊ�åh(:Ò'ÓQÔ ) ë Þ Ø À õBÕjÜ+ÝâÈ%ÒT�mÒ�áeÕLáÓÇ�Ð$ÐÛÊ�ÖâÊ�Ð+Þ­Òeß%ì:Ò�Ê�ìÛÈ9Òeßjø­Ò�Ømê�ÉJÜÛÒeß9Ò
ÝâÈôÒeø­ÒeÐ�Ç�ÈjÖ×Ý×Þ�Ü�Õ%Õ9ÒeÐÛØ+ÒeÐÛá@
«Ê�åAÝ×ÐÛáeß9ÒÓÇ�È9Ò�Ø$Ô:ÒÓÇ�Ë&Ý×Ð+Þ�Ý×Ð�ÕjÜÛÒ�Ô+ß9Ò�È9ÒeÐÛá�ÒfÊ�åAá�ÒeÐ�ÕjßDÇ�ÖAÒeÖâÒ�áeÕjß9Ê�Ð�ÜÛÒÓÇ�ÕjÝ×Ð+ÞÛê
�±Ð¯.(ÍwÌ5Ê&Ø+ÒÏØ ÝâÈDá9Ü
Ç�ßjÞ­Ò�ÈÓõ+ÇO&_Ç�ÕjÕ9ÒeÐ+Ý×Ð+Þ�ÒT�mÒ�áeÕ~ÝâÈAß9ÒeÔBÊ�ßjÕ9Ò�Ø}åæÊ�ß~ÖâÊÓé�Ø+ÒeÐÛÈjÝ×ÕjÝâÒ�ÈÓõ&é]Ü+Ýâá9Ü�ø�Ç�Ð+ÝâÈjÜÛÒ�È~é]ÜÛÒeÐ
Ý×ÐÛáeß9ÒÓÇ�ÈjÝ×Ð+Þ5ÕjÜÛÒ%Ø+ÒeÐÛÈjÝ×Õ�
�Õ9Ê5Ç�ìBÊ�Ú+Õ2(I5³Ñ>ÒqÓQÔ ) ë Þ Ø À ê=ãJÕ(Ü+Ý×Þ�ÜzØ+ÒeÐÛÈjÝ×Õ�
 1 7�M J�Ò�ÓQÔ ) ë Þ Ø À 4ñõ ÕjÜÛÒeß9Ò%ÝâÈ
Ç�Õ9ÒeÐÛØ+ÒeÐÛá@
�Ê�å*&_Ç�ÕjÕ9ÒeÐ+Ý×Ð+Þ�Ç�Þ�Ç�Ý×Ðyê
ã]á�á�Ê�ß9Ø Ý×Ð+Þ�Õ9Ê�ÕjÜÛÒÏØ+ÒeÕDÇ�Ý×ÖâÒ�Ø�Ç�Ð
Ç�ÖK
 ÈjÝâÈ	Ô+ß9Ò�ÈDÒeÐ�Õ9Ò�Ø�Ý×Ð × u ¬ Ø õ�ÕjÜÛÊ�È9ÒôØ ÝâÈ9á9Ü
Ç�ßjÞ­Ò�ÈJÕjÜ
Ç�Õ~Ò � Ü+Ý×ì+Ý×Õ]Ç�Ø+ÒeÐÛÈjÝ×Õ	
&_Ç�ÕjÕ9ÒeÐ+Ý×Ð+Þ�Ç�ß9Ò]Ø+Ê�ÌfÝ×Ð
Ç�Õ9Ò�Øfì�
fÇXÉ]è��üÝ×ÐÛÈjÕDÇ�ì+Ý×Ö×Ý×Õ	
­ê��·Ð5ÈjÚÛáDÜ5áÓÇ�È9Ò�õ�ÕjÜÛÒJÕjÜÛÒeßjÌ5Ê&Ø Ý��:ÚÛÈjÝâÊ�ÐÙá�Ê�ÒTV}áeÝâÒeÐ�Õ
¾ é Ý×Ð ÒQL�Ú
Ç�ÕjÝâÊ�Ð 1 w ê u 4~ÝâÈ]ÖóÇ�ßjÞ­Ò�Ç�ÐÛØzÜ
Ç�È]Ô:Ê�È9Ý×ÕjÝ×ø­ÒLÈjÝ×Þ�ÐyêïòÛÊ�ßFÕjÜÛÒLØ ÝâÈ9á9Ü
Ç�ßjÞ­Ò�ÈÏé]Ü+Ýâá9Ü«Ø ÝâØªÐÛÊ�ÕFÈjÜÛÊSé



u ¬ w ê�ÿrÇ�ßjÕjÝâáeÖâÒ�ÕjßDÇ�ÐÛÈjÔBÊ�ßjÕ(Ý×ÐzÉ@Ê�Ë�Ç�Ì}Ç�Ë�Ô+ÖóÇ�ÈjÌ}Ç�È

Ø+ÒeÐÛÈjÝ×Õ�
(&_Ç�ÕjÕ9ÒeÐ+Ý×Ð+ÞÛõBÜÛÊSéAÒeø­ÒeßÓõmÕjÜÛÒ�Ì5Ê�ÈjÕôÚ+ÐÛÈjÕDÇ�ì+ÖâÒ�Ì5Ê&Ø+Ò�é~Ç�Èôå¤Ê�Ú+ÐÛØ Õ9ÊÙÜ
Ç�ø­ÒfÇ�Ð-�·ÉFð°á9Ü
Ç�ßDÇ�áeÕ9Òeß× u ¬ Ø ê
�·Ð × u � Ø õ Ý×Õ(ÝâÈ]ß9ÒeÔBÊ�ßjÕ9Ò�ØªÕjÜ
Ç�Õ(Ý×Ð�.(ÍwÌ5Ê&Ø+Ò%Ø ÝâÈ9á9Ü
Ç�ßjÞ­Ò�ÈXÇ�ÖâÈ9Ê�ÕjÜÛÒLÊ�Ô+ÔBÊ�ÈjÝ×Õ9Ò%ÒT�mÒ�áeÕFÊ�å=è�)2
3.�õ+Ð
Ç�Ì5ÒeÖK

Ç�ÐzÝ×ÐÛáeß9ÒÓÇ�ÈDÒLÊ�årÕjÜÛÒ�Ø+ÒeÐÛÈjÝ×Õ	
�ÔBÒÓÇ�Ë�Ý×Ð+ÞÛõÛáÓÇ�ÐµÊ�á�áeÚ+ß]Ú+ÐÛØ+ÒeßFá�ÒeßjÕDÇ�Ý×Ð«á�Ê�ÐÛØ Ý×ÕjÝâÊ�ÐÛÈÓêW�·ÐªÞ­ÒeÐÛÒeßDÇ�Öwõ
Ø+ÒeÐÛÈ9Ý×Õ	

ÔBÒÓÇ�Ë�Ý×Ð+Þ Ý×Ð`.(ÍwÌ5Ê&Ø+Ò5Ø+Ò�áeß9ÒÓÇ�È9Ò�È�é]Ý×ÕjÜ Ý×ÐÛáeß9ÒÓÇ�ÈjÝ×Ð+Þ«á�Ê�Ö×Ö×ÝâÈjÝâÊ�Ð
Ç�Ö×Ý×Õ	
­õ=Ç�ÈXúÛÞ�Ú+ß9Ò�w êx�ªÝ×Ö×Ö×ÚÛÈjÕjßDÇ�Õ9Ò�ÈÓê��±åJÐÛÊ
ÈjÕjß9Ê�Ð+Þ­Òeß~ÒT�BÒ�áeÕAÈjÚÛá9ÜÙÇ�ÈïÕjÜÛÒeßjÌ5Ê�Ø Ý��BÚÛÈjÝâÊ�Ð}ÝâÈïÔ+ß9Ò�È9ÒeÐ�ÕÓõ&Ê�ÐÛÒ(Ò � Ô:Ò�áeÕ9È=ÕjÜ
Ç�ÕAÒeÖâÒ�áeÕjß9Ê�Ð}ÜÛÒÓÇ�ÕjÝ×Ð+Þ�ß9Ò�Ø ÚÛá�Ò�ÈÕjÜÛÒLá�Ê�Ö×Ö×ÝâÈ9ÝâÊ�Ð
Ç�Ö×Ý×Õ	
 Ç�ÐÛØªÕjÜ�ÚÛÈ(Ý×ÐÛáeß9ÒÓÇ�È9Ò�È]ÕjÜÛÒ�Ø+ÒeÐÛÈjÝ×Õ	
�ÔBÒÓÇ�Ë�Ý×Ð+ÞÛê
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�±ÐÙÕjÜ+ÝâÈ~áDÜ
Ç�Ô+Õ9ÒeßÓõ ÕjÜÛÒôÝ×ÌfÔ:Ê�ßjÕDÇ�Ð�Õ~Ô+ß9Òeß9ÒQL�Ú+ÝâÈjÝ×Õ9Ò�È~å¤Ê�ß~áÓÇ�ßjßU
&Ý×Ð+Þ�Ê�Ú+Õ~ÕjÜÛÒôÒ � Ô:ÒeßjÝ×Ì5ÒeÐ�Õ9È~åæÊ�ß~ÕjÜ+ÝâÈ~ÕjÜÛÒ�ÈjÝâÈé]Ý×Ö×Ö�ìBÒ=Ô+ß9Ò�È9ÒeÐ�Õ9Ò�ØmênÉJÜÛÒ	ø�Ç�áeÚ+Ú+Ì/ø­Ò�È9È9ÒeÖ�Ê�å
Ç]å ÚÛÈjÝâÊ�Ð�Ò � ÔBÒeßjÝ×Ì5ÒeÐ�ÕrÝâÈyÚÛÈjÚ
Ç�Ö×ÖK
LÈ9Ú+ßjß9Ê�Ú+ÐÛØ+Ò�Ø�ìM
LÈ9Òeø­ÒeßDÇ�ÖÇ�Ø+Ø Ý×ÕjÝâÊ�Ð
Ç�ÖÛÜÛÒÓÇ�ÕjÝ×Ð+ÞLÈU
 ÈjÕ9ÒeÌ5ÈïÇ�ÐÛØ�ì�
�ÇôÖóÇ�ßjÞ­ÒJÐ�Ú+Ì�ìBÒeß	Ê�å:Ô+ÖóÇ�ÈjÌ}ÇXØ ÝóÇ�Þ�ÐÛÊ�ÈjÕjÝâá�ÈÓê8�·Ð�ÕjÜÛÒ~úÛß9È9ÕïÈ9Ò�áeÕjÝâÊ�Ð
Ê�ånÕjÜ+ÝâÈXáDÜ
Ç�Ô+Õ9ÒeßÓõ_ÕjÜÛÒ�Ì}Ç�á9Ü+Ý×ÐÛÒ�á9Ü
Ç�ßDÇ�áeÕ9ÒeßjÝâÈ9ÕjÝâá�È%Ê�å	ãXà&ÆXè�� �ÏÔ+Þ�ßDÇ�Ø+Ò�é]Ý×Ö×ÖrìBÒLÔ+ß9Ò�È9ÒeÐ�Õ9Ò�Ø«Ç�ÐÛØµÕjÜÛÒ
Ø Ý×ø­ÒeßjÕ9Ê�ßLá�Ê�ÐÛá�ÒeÔ+Õ%é]Ý×ÕjÜ�ÕjÜÛÒ�ß9Ò�ÈjÚ+Ö×ÕjÝ×Ð+Þ·&ÛÚ � ÈjÚ+ßNåwÇ�á�Ò�Þ­Ò�Ê�Ì5ÒeÕjßU
$é]Ý×Ö×ÖrìBÒ�Ý×Ð�Õjß9Ê&Ø ÚÛá�Ò�Ømê�ÉJÜÛÒfÈ9Ò�á�Ê�ÐÛØÈ9Ò�áeÕjÝâÊ�ÐzÔ+Ýâá9Ë È(Ê�Ú+ÕFÊ�ÐÛÒ�Ç�Ø+Ø Ý×ÕjÝâÊ�Ð
Ç�Ö@ÜÛÒÓÇ�ÕjÝ×Ð+Þ}È9áDÜÛÒeÌ5ÒLÕjÜ
Ç�Õ(ÝâÈ(ß9ÒeÖâÒeø�Ç�Ð�Õ]åæÊ�ß(Ø+ÒeÐÛÈ9Ý×Õ	
�Ô+ß9Ê�úÛÖâÒ�á�Ê�Ð�Õjß9Ê�Öwõ
Ð
Ç�Ì5ÒeÖK
 ÕjÜÛÒfÒeÖâÒ�áeÕjß9Ê�Ð á@
 áeÖâÊ�Õjß9Ê�Ð�ß9Ò�È9Ê�Ð
Ç�ÐÛá�Ò�ÜÛÒÓÇ�ÕjÝ×Ð+ÞÛõ@Ç�ÐÛØ«ÕjÜÛÒ�ÕjÜ+Ý×ß9Ø�Ç�ÐÛØ«åæÊ�Ú+ßjÕjÜ�È9Ò�áeÕjÝâÊ�Ð�ì+ßjÝâÒT&G

Ý×Ð�Õjß9Ê&Ø ÚÛá�Ò�Õ±éAÊ�Ø ÝóÇ�Þ�ÐÛÊ�ÈjÕjÝâá�ÈÓõïÕjÜÛÒ�ÒeÖâÒ�áeÕjß9Ê�Ð�á@
 áeÖâÊ�Õjß9Ê�Ð�ÒeÌfÝâÈ9ÈjÝâÊ�Ð*ßDÇ�Ø ÝâÊ�Ì5ÒeÕ9Òeß}Ç�ÐÛØ�Ö×Ý×ÕjÜ+Ý×Ú+Ì ìBÒÓÇ�Ì
Ý×ÌfÔ
Ç�áeÕ�Ò � áeÝ×ÕDÇ�ÕjÝâÊ�Ð�ÈjÔBÒ�áeÕjß9Ê�È9á�Ê�Ô�
­ê�ÉJÜÛÒ�Ì5Ê�ÈjÕ�Ý×ÌfÔ:Ê�ßjÕDÇ�Ð�Õ}Ø ÝóÇ�Þ�ÐÛÊ�ÈjÕjÝâáÙåæÊ�ß�ÕjÜ+ÝâÈfÈjÕjÚÛØ'
­õïÜÛÊÓéAÒeø­ÒeßÓõé]Ü+Ýâá9Ü ÝâÈFÕjÜÛÒLÝ×Ð�Õ9ÒeßNåæÒeß9Ê�Ì5ÒeÕ9ÒeßÓõBØ+Ò�È9Òeßjø­Ò�ÈFÕ9Ê5ìBÒLØ+Ò�È9áeßjÝ×ìBÒ�ØzÝ×ÐzÌ�ÚÛá9Ü«Ì5Ê�ß9Ò�Ø+ÒeÕDÇ�Ý×Ö@Ý×Ð$Ç�ÐzÝ×ÐÛØ Ý×ø&ÝâØ Ú
Ç�Ö
á9Ü
Ç�Ô+Õ9ÒeßÓê

ÏOÊ¤É CZYJ[]\_^ ` Â�ÅXH:¿�a�Ácb C aBÍAd(Á8H�F�ÎXHæF�Î2ÁA¿ÏÀÂ¿2Á
ÉJÜÛÒLãXà&ÆXè��´�ÏÔ+Þ�ßDÇ�Ø+Ò % Ò � Ô:ÒeßjÝ×Ì5ÒeÐ�ÕÓõ
Ê�Ðµé]Ü+Ýâá9Ü ÕjÜÛÒ�Ò � ÔBÒeßjÝ×Ì5ÒeÐ�ÕDÇ�ÖrÈjÕjÚÛØ ÝâÒ�È]å¤Ê�ß(ÕjÜ+ÝâÈFÕjÜÛÒ�ÈjÝâÈ(Ü
ÇÓø­Òì:Ò�ÒeÐ�áÓÇ�ßjßjÝâÒ�Ø�Ê�Ú+ÕÓõ�ÝâÈrÖâÊ&áÓÇ�Õ9Ò�Ø�Ý×Ð5ð%Ç�ß9áDÜ+Ý×Ð+ÞôÐÛÒÓÇ�ß��µÚ+Ð+Ýâá9Ü5Ç�ÐÛØ�ÈjÕDÇ�ßjÕ9Ò�Ø�Ê�ÔBÒeßDÇ�ÕjÝâÊ�Ð�Ý×Ð�ÕjÜÛÒ�
­ÒÓÇ�ß u �q� u ê
/�Ý×ÕjÜµÇ5Ì}ÇtýNÊ�ßÏßDÇ�Ø Ý×ÚÛÈÏÊ�å u êx¬q�rÌkÇ�ÐÛØµÇ5ÌfÝ×ÐÛÊ�ßFßDÇ�Ø Ý×ÚÛÈôÊ�å�  êx�rÌzõ:ã%à&Æôè�� �FÔ+Þ�ßDÇ�Ø+Ò�Ü
Ç�ÈFß9Ê�Ú+Þ�Ü+ÖK

Ü
Ç�ÖçåFÕjÜÛÒ�ÈjÝ×ÑÓÒ�Ê�å Ö èïÉ%ê=ÉJÜÛÒ�Ð
Ç�Ì5Òªã%à&Æôè�� ÈjÕDÇ�ÐÛØ+È�å¤Ê�ß�ã � Ý àM
�ÌfÌ5ÒeÕjßjÝâá�ÆôÝ×ø­ÒeßjÕ9Ê�ß5è��ôÔ:ÒeßjÝ×Ì5ÒeÐ�ÕÇ�ÐÛØzÒeÌfÔ+Ü
Ç�ÈjÝ×ÑÓÒ�ÈÏÕjÜÛÒ%åwÇ�áeÕ(ÕjÜ
Ç�ÕFÕjÜ+ÝâÈFÕ9Ê�Ë�Ç�Ì}Ç�ËªÝâÈÏÒQL�Ú+Ý×Ô+ÔBÒ�Øªé]Ý×ÕjÜ«Ç}Ø Ý×ø­ÒeßjÕ9Ê�ßÓê��±Ð á�Ê�Ð�ÕjßDÇ�ÈjÕôÕ9ÊfÕjÜÛÒ
Ö×Ý×ÌfÝ×Õ9Òeß�á�Ê�Ð úÛÞ�Ú+ßDÇ�ÕjÝâÊ�Ðyõné]ÜÛÒeß9ÒfÕjÜÛÒfÖóÇ�ÈjÕO&ÛÚ � È9Ú+ßNå¤Ç�á�ÒfÊ�å]ÕjÜÛÒ 1 ÚÛÈjÚ
Ç�Ö×ÖK
�áeÝ×ß9áeÚ+ÖóÇ�ß°4%Ô+ÖóÇ�ÈjÌ}Ç�Õ9Ê�ÚÛá9ÜÛÒ�ÈÇÙá�Ê�ÌfÔBÊ�ÐÛÒeÐ�Õ�Ê�åAÕjÜÛÒ�ø­Ò�È9È9ÒeÖnÕjÜ
Ç�Õ%ÝâÈôÐ
Ç�Ì5Ò�ØµÛ Ö×Ý×ÌfÝ×Õ9ÒeßjÛ×õmÕjÜÛÒfØ Ý×ø­ÒeßjÕ9Ê�ß�á�Ê�Ð úÛÞ�Ú+ßDÇ�ÕjÝâÊ�Ð�åæÊ�ßjÌ5ÈLÇ�Ð �ÏÍ
Ô:Ê�Ý×Ð�Õ 1 È9Ò�Ò�úÛÞ�Ú+ß9Ò�z ê u 4�ì�
*Ç�á�á�Ê�ß9Ø Ý×Ð+Þ�ÖK
�Ç�Ô+Ô+ÖK
�Ý×Ð+Þ�áeÚ+ßjß9ÒeÐ�Õ9È}Ý×Ð�ø­ÒeßjÕjÝâáÓÇ�Ö]ú
ÒeÖâØ�á�Ê�Ý×ÖâÈ}Ê�Ú+Õ9È9ÝâØ+ÒªÕjÜÛÒ
ø­Ò�È9È9ÒeÖwêfÉJÜÛÒB&ÛÚ � ÈjÚ+ßNåwÇ�á�Ò�é]Ü+Ýâá9Ü�Þ­Ê&Ò�ÈXÕjÜ+ß9Ê�Ú+Þ�Ü�ÕjÜÛÒ+�FÍwÔBÊ�Ý×Ð�Õ%ÝâÈLáÓÇ�Ö×ÖâÒ�Ø�È9ÒeÔ
Ç�ßDÇ�ÕjßjÝ � õPé]Ü+Ýâá9Ü�ÝâÈ%ì�
Ø+ÒñúÛÐ+Ý×ÕjÝâÊ�ÐVÕjÜÛÒ�ÖóÇ�ÈjÕ�áeÖâÊ�È9Ò�Ø�&ÛÚ � ÈjÚ+ßNåwÇ�á�Ò�ê�ãÏÖ×ÖW&ÛÚ � È9Ú+ßNå¤Ç�á�Ò�È�Ý×ÐÛÈjÝâØ+Ò�Ý×ÕfÇ�ß9Ò�áeÖâÊ�ÈDÒ�Ømõ=é]ÜÛÒeß9ÒÓÇ�È�ÕjÜÛÒÊ�Ú+Õ9Òeß�Ê�ÐÛÒ�È�Ç�ß9ÒµÊ�ÔBÒeÐ´Ç�ÐÛØ�Ý×Ð�Õ9Òeß9ÈDÒ�áeÕ�ÕDÇ�ßjÞ­ÒeÕ�Ô+ÖóÇ�Õ9Ò�È�Ý×Ð�ÕjÜÛÒ ÖâÊÓé~ÒeßªÔ
Ç�ßjÕ�Ê�åLÕjÜÛÒ ø­Ò�È9È9ÒeÖwõ]ÕjÜÛÒ«È9Ê�Í
áÓÇ�Ö×ÖâÒ�Ø�Û Ø Ý×ø­ÒeßjÕ9Ê�ßjÛ×ê$ÉJÜÛÒ�Ô+ÖóÇ�ÈjÌ}Ç ß9ÒeÞ�ÝâÊ�Ð�Ê�Ú+Õ9È9ÝâØ+Ò}ÕjÜÛÒ�È9ÒeÔ
Ç�ßDÇ�ÕjßjÝ � ÝâÈ�áÓÇ�Ö×ÖâÒ�Ø�ÕjÜÛÒÙÈ9áeßDÇ�ÔBÒñÍ±Êl��ÖóÇj
­ÒeßÓêãÏÈFÕjÜÛÒLÔ+ß9Ò�È9ÈjÚ+ß9Ò�Ç�ÖâÊ�Ð+Þ�ÕjÜÛÒ%ú
ÒeÖâØµÖ×Ý×ÐÛÒ�ÈFÝ×ÐµÕjÜÛÒ�È9áeßDÇ�ÔBÒñÍ±Êl� ÖóÇQ
­ÒeßôÝâÈôá�Ê�ÐÛÈ9Òeßjø­Ò�Ømõ
ÕjÜÛÒ�Ô
Ç�ßjÕjÝâáeÖâÒ�ÈôÕjÜ
Ç�Õ
Ü+Ý×ÕÏÕjÜÛÒ�Ø Ý×ø­ÒeßjÕ9Ê�ßXÔ+ÖóÇ�Õ9Ò�È%áÓÇ�ÐµÜ
ÇÓø­Ò�ÖâÊSéAÒeß%Õ9ÒeÌfÔBÒeßDÇ�ÕjÚ+ß9Ò�õBì+Ú+ÕÏÜ+Ý×Þ�ÜÛÒeß%Ø+ÒeÐÛÈjÝ×Õ�
µá�Ê�ÌfÔ
Ç�ß9Ò�Ø«Õ9ÊÙÕjÜÛÊ�È9Ò
Ü+Ý×ÕjÕjÝ×Ð+Þ ÕjÜÛÒÙÖ×Ý×ÌfÝ×Õ9ÒeßÓê S Ð�ÕjÜÛÒÙÊ�ÐÛÒ5Ü
Ç�ÐÛØmõrÕjÜ+ÝâÈ�ß9Ò�Ø ÚÛá�Ò�È�ÕjÜÛÒÙÒeß9Ê�ÈjÝâÊ�Ð�Ê�å(ÕjÜÛÒ}Ì}Ç�Õ9ÒeßjÝóÇ�ÖJÇ�ÐÛØ�ÜÛÒeÖ×ÔÛÈ
Õ9Ê«È9Ý×Þ�Ð+Ýçú
áÓÇ�Ð�ÕjÖK
Vß9Ò�Ø ÚÛá�Ò�ÕjÜÛÒ�Ç�Ì5Ê�Ú+Ð�Õ5Ê�åÏÝ×ÌfÔ+Ú+ßjÝ×Õ�
�Ý×Ð'&ÛÚ � Ý×Ð�Õ9Ê$ÕjÜÛÒ�Ô+ÖóÇ�ÈjÌ}Ç õ	Ç�ÐÛØ�Ê�Ð�ÕjÜÛÒªÊ�ÕjÜÛÒeßÜ
Ç�ÐÛØmõPÝ×ÕfÇ�Ö×ÖâÊÓé(È�å¤Ê�ß�ÒTV}áeÝâÒeÐ�Õ�Ô+Ú+ÌfÔ+Ý×Ð+Þ$Ê�å(ÕjÜÛÒ�Ò � Ü
Ç�ÚÛÈjÕ9Ò�Ø�Ô
Ç�ßjÕjÝâáeÖâÒ�ÈfÇtå Õ9Òeß�ÕjÜÛÒeÝ×ß�ÐÛÒeÚ+ÕjßDÇ�Ö×Ý×ÑSÇ�ÕjÝâÊ�ÐO � b \Uf�]�a���f�\UfWT}wz]^RQVfe g � �^RQZ�V/T�ex{�ZAh�_daW����T�_�\E\Uf�Z^\`\UfWjc_Ãw�Z�_ji�aW_�\hZ�gqT�g�f�Z�g�[XT�{2T�g�\Ã]^rz\Uf�T � RUT�VWTX[�T�_d_d]�RhT)k,l� T"RUjK{2TXgi\ �nm,oqp�r u�j \�jc_�jcg~rtZ�[X\�Zh[�]�{ � bcTX\UT�bsh�gWTXw°{�Z�[Qf�jcgWT¬\Uf�Z^\yV/]�T�_zg�]^\�_df�Z�RUTÃZ^g,h�[�]�{ � ]�g�T�g�\U_Swyj \Uf~\Uf�T¬]�bKVT;k � T"RUjK{2TXgi\�u�wyfWjc["f*[X]�g�\Ujcg/aWT�V�] � TXRQZ�\UjK]�g&jcgut�f�jcg�Z�a�g�V/TXRz\UfWT`g�Z�{2TBvnw%l5x � �

u �



u ­ z ê�è � ÔBÒeßjÝ×Ì5ÒeÐ�ÕDÇ�ÖrÈ9ÒeÕjÚ+ÔªÍ	ÉJÜÛÒLã%à&ÆXè��E�ÏÔ+Þ�ßDÇ�Ø+ÒLÒ � Ô:ÒeßjÝ×Ì5ÒeÐ�Õ

Limiter

X−point

Divertor target plates

Last closed flux surface

Scrape−off layer

î3ï�ðGñ�òjó ª�õ�ôG÷	N`
�� �
���Tü���
"ý¯
���� ü��:ü��	ú��º	�
qýi®�ÿ��6���A��ü�
"ý´�U�Úú����¹���qý�þ-þ"ü�¸"ú����U
���	�
"ý/®�ÿ��6������üd
"ý �Q�°üKÿlù��¹����%$X#i$
Ý×Ð ÕjÜÛÒ}Ø Ý×ø­ÒeßjÕ9Ê�ßÓê S Ð ÕjÜÛÒfÔ+ß9Ò�Ø+Ò�á�Ò�È9ÈDÊ�ß�Ò � ÔBÒeßjÝ×Ì5ÒeÐ�Õ�ãXà&ÆXè���õBÕjÜÛÒfÜ+Ý×Þ�Ü Í±á�Ê�Ð úÛÐÛÒeÌ5ÒeÐ�Õ�Ì5Ê&Ø+Ò 1 .FÍÌ5Ê&Ø+Òs4�é~Ç�È Ø ÝâÈ9á�ÊÓø­Òeß9Ò�Ømõ%é]Ü+ÝâáDÜ ÝâÈzáDÜ
Ç�ßDÇ�áeÕ9ÒeßjÝ×ÑÓÒ�Ø ì�
þÕjÜÛÒ Ê&á�áeÚ+ßjß9ÒeÐÛá�Ò Ê�å5ÇVÕjßDÇ�ÐÛÈjÔ:Ê�ßjÕªì
Ç�ßjßjÝâÒeß
Ç�ÕLÕjÜÛÒ5Ô+ÖóÇ�ÈjÌ}ÇzÒ�Ø Þ­Ò}Ç�ÐÛØ ÕjÜÛÒeß9ÒñåæÊ�ß9Ò}Ô+ß9ÊÓø&ÝâØ+Ò�È�Ç�Ð Ý×ÌfÔ+ß9ÊSø­Ò�Ø Ô
Ç�ßjÕjÝâáeÖâÒ�Ç�ÐÛØ ÒeÐÛÒeßjÞq
 á�Ê�Ð úÛÐÛÒeÌ5ÒeÐ�ÕÓê
ã]á�á�Ê�ß9Ø Ý×Ð+Þ�ÖK
­õ
Ô+ÖóÇ�ÈjÌ}ÇfÈ9á�ÒeÐ
Ç�ßjÝâÊ�È]é]Ý×ÕjÜÛÊ�Ú+ÕFÕjÜ+ÝâÈ(Ò�Ø Þ­Ò%ì
Ç�ßjßjÝâÒeßÏÇ�ß9ÒXÐ
Ç�Ì5Ò�ØªÖâÊSéJÍ±á�Ê�Ð úÛÐÛÒeÌ5ÒeÐ�ÕXÌ5Ê&Ø+Ò�õ
Ê�ßAÝ×Ð}ÈjÜÛÊ�ßjÕ�7mÍwÌ5Ê�Ø+Ò�ê=ã�ÕjßDÇ�ÐÛÈjÝ×ÕjÝâÊ�ÐÙå ß9Ê�ÌÈ7mÍwÌ5Ê�Ø+ÒFÕ9Ê%.FÍwÌ5Ê�Ø+Ò]ÝâÈAá9Ü
Ç�ßDÇ�áeÕ9ÒeßjÝ×ÑÓÒ�Ø�ì�
5Ç�ÐÙÝ×ÐÛáeß9ÒÓÇ�È9Ò(Ê�å
ÕjÜÛÒLÒ�Ø Þ­ÒXÕ9ÒeÌfÔBÒeßDÇ�ÕjÚ+ß9Ò�Ç�ÐÛØªÒ�Ø Þ­ÒLØ+ÒeÐÛÈ9Ý×Õ	
ªÇ�ÐÛØ�ÕjÜÛÒeß9ÒñåæÊ�ß9Ò%ìM
�Ç=&_Ç�ÕjÕ9ÒeÐ+Ý×Ð+ÞÙÊ�årÕjÜÛÒ%Ø+ÒeÐÛÈjÝ×Õ�
ÙÔ+ß9Ê�úÛÖâÒ�ê
ÉJÜÛÒLá�Ê�ÐÛØ Ý×ÕjÝâÊ�Ð åæÊ�ß(ÒQL�Ú+Ý×Ö×Ý×ì+ßjÝ×Ú+Ì Ý×Ð«Ç�Õ9Ê�Ë�Ç�Ì}Ç�Ë�ÝâÈ]ÕjÜ
Ç�Õ(ÕjÜÛÒôå¤Ê�ß9á�ÒLØ ÚÛÒ%Õ9Ê�ÕjÜÛÒLÔ+ÖóÇ�ÈjÌ}Ç�Ô+ß9Ò�È9ÈjÚ+ß9ÒLÝâÈ
ì
Ç�ÖóÇ�ÐÛá�Ò�Ø ì�
�ÕjÜÛÒXÌ}Ç�Þ�ÐÛÒeÕjÝâá%å¤Ê�ß9á�Ò�õ+Ýwê Ò�ê

Êèzy Ý Ê{ ÍÎÊË 5
ãôÈFÕjÜÛÒ�áeß9Ê�È9ÈÏÔ+ß9Ê�Ø ÚÛáeÕ Ê{ Í ÊË 
&ÝâÒeÖâØ+ÈôÇ5ø­Ò�áeÕ9Ê�ßÏÕjÜ
Ç�ÕôÝâÈÏÔ:ÒeßjÔBÒeÐÛØ ÝâáeÚ+ÖóÇ�ßÏÕ9Ê Ê{ Ç�ÐÛØ ÊË�õ
ÕjÜÛÒ�Ô+ß9Ò�È9È9Ú+ß9Ò
Þ�ßDÇ�Ø ÝâÒeÐ�ÕÏÝâÈFÔ:ÒeßjÔBÒeÐÛØ ÝâáeÚ+ÖóÇ�ßFÕ9ÊfÕjÜÛÒ�Ì}Ç�Þ�ÐÛÒeÕjÝâá%ú
ÒeÖâØªÖ×Ý×ÐÛÒ�ÈXÇ�ÐÛØªÕ9ÊfÕjÜÛÒ�áeÚ+ßjß9ÒeÐ�ÕôØ+ÒeÐÛÈjÝ×Õ	
ªø­Ò�áeÕ9Ê�ßXÇ�ÐÛØ
ÕjÜ�ÚÛÈ}ÔBÒeßjÔ:ÒeÐÛØ ÝâáeÚ+ÖóÇ�ßÙÕ9Ê�ÕjÜÛÒªÌ}Ç�Þ�ÐÛÒeÕjÝâá(&ÛÚ � È9Ú+ßNå¤Ç�á�Ò�ÈÓê�ã]á�á�Ê�ß9Ø Ý×Ð+Þ�ÖK
­õJÕjÜÛÒªÔ+ß9Ò�È9ÈjÚ+ß9ÒªÝâÈÙá�Ê�ÐÛÈjÕDÇ�Ð�ÕÊ�Ð�&ÛÚ � ÈjÚ+ßNå¤Ç�á�Ò�ÈSêþòÛß9Ê�Ì ÕjÜÛÒ«Ç�ì:ÊSø­Òzå¤Ê�ß9á�Òzì
Ç�ÖóÇ�ÐÛá�ÒµÒQL�Ú
Ç�ÕjÝâÊ�Ðyõ]ÕjÜÛÒµÈ9Ê�Í±áÓÇ�Ö×ÖâÒ�ØþðXßDÇ�Ø&Í à�Ü
Çtå ßDÇ�ÐÛÊSøÒQL�Ú
Ç�ÕjÝâÊ�Ð áÓÇ�Ð�ì:Ò�Ø+ÒeßjÝ×ø­Ò�Ømõmé]Ü+ÝâáDÜ ÝâÈLÇ�Ø Ý��BÒeß9ÒeÐ�ÕjÝóÇ�Ö	ÒQL�Ú
Ç�ÕjÝâÊ�Ð$åæÊ�ßXÕjÜÛÒ�Ô:Ê�ÖâÊ�ÝâØÛÇ�Ö8&ÛÚ � åæÚ+ÐÛáeÕjÝâÊ�Ð}|fêÉJÜ+ÝâÈ(å Ú+ÐÛáeÕjÝâÊ�ÐzÝâÈFØ+ÒñúÛÐÛÒ�Øªø�ÝóÇ

ÓÌ�~ |~ Ì ÝÑË � Ç�ÐÛØ
ÓÌ�~ |~�� ÝNM~ËJ�

� 1 z ê u 4
é]ÜÛÒeß9Ò�Ì¯ÝâÈJÕjÜÛÒ%Ø ÝâÈjÕDÇ�ÐÛá�Òôåæß9Ê�Ì ÕjÜÛÒ%ÈU
&ÌfÌ5ÒeÕjßU
�Ç � ÝâÈ]Ê�åPÕjÜÛÒXÕ9Ê�ßjÚÛÈÏÇ�ÐÛØ � ÝâÈFÇ�á�Ê�Ê�ß9Ø Ý×Ð
Ç�Õ9Ò%Ô
Ç�ßDÇ�Ö×ÖâÒeÖÕ9ÊªÕjÜÛÒfÈÏ
�ÌfÌ5ÒeÕjßU
�Ç � ÝâÈSêfè=ø�ÝâØ+ÒeÐ�ÕjÖK
­õ@ÕjÜÛÒ0&ÛÚ � åæÚ+ÐÛáeÕjÝâÊ�Ð�| Ø+ÒñúÛÐÛÒ�Ø Ö×Ý×Ë­Ò�ÕjÜ+ÝâÈSõyé]Ü+Ýâá9Ü�ÝâÈLá�Ê�ÐÛÈjÕDÇ�Ð�ÕÊ�Ð�&ÛÚ � ÈjÚ+ßNåwÇ�á�Ò�ÈÓõ
ÝâÈôÇ�ßjì+Ý×ÕjßDÇ�ßU
zÕ9Ê�Ç�Ð«Ç�Ø+Ø Ý×ÕjÝ×ø­Ò�á�Ê�ÐÛÈjÕDÇ�Ð�ÕÓêÏã�á�Ê�ÌfÌ5Ê�Ð+ÖK
zÚÛÈ9Ò�Ø�&ÛÚ � ÈjÚ+ßNåwÇ�á�ÒLÖóÇ�ìBÒeÖÝâÈ]ÕjÜÛÒLÐÛÊ�ßjÌ}Ç�Ö×Ý×ÑÓÒ�ØzÔBÊ�ÖâÊ�ÝâØÛÇ�Ön&ÛÚ � ßDÇ�Ø Ý×ÚÛÈ�� ê ò õ õ é]Ü+ÝâáDÜ ÝâÈ(Ø+ÒñúÛÐÛÒ�Øzø�ÝóÇ

� ê ò õ Ý � | M�|&å|�öÃM�|*å 5 1 z êxw�4
�·Ð�ÕjÜ+ÝâÈ�ÒQL�Ú
Ç�ÕjÝâÊ�ÐyõP|*åÙÝâÈ�ÕjÜÛÒ}ø�Ç�Ö×ÚÛÒ�Ê�åFÕjÜÛÒ+&ÛÚ � å Ú+ÐÛáeÕjÝâÊ�Ð*Ç�Õ�ÕjÜÛÒ}Ì}Ç�Þ�ÐÛÒeÕjÝâáªÇ � ÝâÈ�Ç�ÐÛØ�|&ö�ÝâÈ�Ý×Õ9Èø�Ç�Ö×ÚÛÒ�Ç�ÕXÕjÜÛÒ�È9ÒeÔ
Ç�ßDÇ�ÕjßjÝ � êôÉJÜ
Ç�Õôé~Çj
­õBéAÒ�Ü
Ç�ø­Ò�� ê ò õ ÝEÔ}Ý×Ð«ÕjÜÛÒ�Ô+ÖóÇ�ÈjÌ}Ç}á�ÒeÐ�Õ9ÒeßÓõ�� ê ò õ Ý Ó�Ç�ÕôÕjÜÛÒ



z êxw ê�ÉJÜÛÒ%ÒeÖâÒ�áeÕjß9Ê�Ðµá@
 áeÖâÊ�Õjß9Ê�Ðzß9Ò�È9Ê�Ð
Ç�ÐÛá�Ò%ÜÛÒÓÇ�ÕjÝ×Ð+Þ 1 è�)2
3.54 u �

È9ÒeÔ
Ç�ßDÇ�ÕjßjÝ � Ç�ÐÛØX� ê ò õ�� ÓLÝ×ÐªÕjÜÛÒLÈ9áeßDÇ�ÔBÒñÍ±Êl�«ÖóÇj
­ÒeßÓêë�
�ÕDÇ�Ë�Ý×Ð+ÞXÕjÜÛÒ~Ì5ÒÓÇ�ÈjÚ+ß9ÒeÌ5ÒeÐ�Õ9ÈAÊ�å
Ì}Ç�Þ�ÐÛÒeÕjÝâáJÔ+Ýâá9Ë�ÍwÚ+Ô5á�Ê�Ý×ÖâÈÓõ�é]Ü+ÝâáDÜ}Ç�ß9ÒJÖâÊ�áÓÇ�Õ9Ò�Ø�Ê�Ð�ÕjÜÛÒ~Ý×Ð+ÐÛÒeß=ø­Ò�È9È9ÒeÖ
é~Ç�Ö×Ö@Ç�Õ(Ø Ý��mÒeß9ÒeÐ�Õ(ÔBÊ�ÖâÊ�ÝâØÛÇ�ÖPÇ�ÐÛØ�Õ9Ê�ß9Ê�ÝâØÛÇ�ÖyÔBÊ�ÈjÝ×ÕjÝâÊ�ÐÛÈÓõÛÇ�ÐÛØªÈ9Ê�Ö×ø&Ý×Ð+ÞfÕjÜÛÒ�ðôßDÇ�Ø&Í à�Ü
ÇtåæßDÇ�ÐÛÊÓøªÒQL�Ú
Ç�ÕjÝâÊ�Ðyõ| Ç�ÈFÇ�åæÚ+ÐÛáeÕjÝâÊ�Ð Ê�årÕjÜÛÒLÞ­Ò�Ê�Ì5ÒeÕjßjÝâáLá�Ê�Ê�ß9Ø Ý×Ð
Ç�Õ9Ò�È Ì#Ç�ÐÛØ � áÓÇ�ÐªìBÒXß9Ò�á�Ê�ÐÛÈjÕjßjÚÛáeÕ9Ò�ØmêèïÈjÔBÒ�áeÝóÇ�Ö×ÖK
�å¤Ê�ßªÕjÜÛÒ�á9Ü
Ç�ßDÇ�áeÕ9ÒeßjÝ×ÑSÇ�ÕjÝâÊ�Ð Ê�å�Ì}Ç�Þ�ÐÛÒeÕ9Ê�ÍwÜM
&Ø ß9Ê&Ø'
&Ð
Ç�ÌfÝâá�Ý×ÐÛÈjÕDÇ�ì+Ý×Ö×Ý×ÕjÝâÒ�ÈSõÏÕjÜÛÒ�È9Ê�Í±áÓÇ�Ö×ÖâÒ�Ø
ÈDÇtåæÒeÕ�
}åwÇ�áeÕ9Ê�ß ã Ê�å=Ç:&ÛÚ � ÈjÚ+ßNåwÇ�á�ÒXÔ+ÖóÇQ
 ÈÏÇ�ÐªÝ×ÌfÔBÊ�ßjÕDÇ�Ð�ÕÏß9Ê�ÖâÒ�õ+é]Ü+Ýâá9ÜµÝâÈ(Ø+ÒñúÛÐÛÒ�Ø Ç�È

ã Ý Ó
�"!�� ÓÌ Ë æ ò"ñ�ò � :�å õË ê ò õ ò � :�å õ���� �

é]ÜÛÒeß9Ò%Ý×Ð�Õ9ÒeÞ�ßDÇ�ÕjÝâÊ�Ð«ÝâÈ]ÔBÒeßNåæÊ�ßjÌ5Ò�Ø Ç�ÖâÊ�Ð+Þ}ÕjÜÛÒ%Ô:Ê�ÖâÊ�ÝâØÛÇ�ÖPáeß9Ê�È9È(È9Ò�áeÕjÝâÊ�Ð Ê�å=ÕjÜÛÒ>&ÛÚ � ÈjÚ+ßNåwÇ�á�Ò�ê��·ÐzÈjÝ×Ì�ÍÔ+ÖâÒXéAÊ�ß9Ø+ÈÓõ+ÕjÜÛÒ%ÈdÇtåæÒeÕ�
5åwÇ�áeÕ9Ê�ß]Þ�Ý×ø­Ò�È]ÕjÜÛÒ%Ð�Ú+Ì�ì:ÒeßÏÊ�åPÕjÚ+ßjÐÛÈ]Ý×ÐªÕ9Ê�ß9Ê�ÝâØÛÇ�Ö@Ø Ý×ß9Ò�áeÕjÝâÊ�Ð ÕjÜ
Ç�ÕÏÇ�ú
ÒeÖâØ�Ö×Ý×ÐÛÒ
ÐÛÒ�Ò�Ø+È(Õ9Ê5ÔBÒeßNå¤Ê�ßjÌüÊ�ÐÛÒLÕjÚ+ßjÐµÝ×ÐzÔBÊ�ÖâÊ�ÝâØÛÇ�ÖrØ Ý×ß9Ò�áeÕjÝâÊ�ÐyêX�·ÐÛÈjÕDÇ�ì+Ý×Ö×Ý×ÕjÝâÒ�ÈôáÓÇ�ÐµÊ&á�áeÚ+ßôÇ�Õ(ÖâÊ&áÓÇ�ÕjÝâÊ�ÐÛÈFÝ×ÐµÕjÜÛÒ
Ô+ÖóÇ�ÈjÌ}Çµé]ÜÛÒeß9Ò�ÕjÜÛÒ�ÈdÇtåæÒeÕ�
 åwÇ�áeÕ9Ê�ß�ÝâÈ5ÇµßDÇ�ÕjÝâÊ�Ð
Ç�Ö]Ð�Ú+Ì�ìBÒeßÓõ	Ýwê Ò�ê ã Ý\Þ�ãW=þé]Ý×ÕjÜ�ÈjÌ}Ç�Ö×ÖJÐ�Ú+Ì�ì:Òeß9ÈÞ � =����(ê«ÉJÜ+ÝâÈ�á�Ê�ÐÛØ Ý×ÕjÝâÊ�Ð�Ì5ÒÓÇ�ÐÛÈ�ÕjÜ
Ç�Õ�Ç�ÐM
«ú
ÒeÖâØ Ö×Ý×ÐÛÒ}Ê�Ð�ÕjÜÛÒ:&ÛÚ � ÈjÚ+ßNåwÇ�á�Ò5ÝâÈ�áeÖâÊ�ÈDÒ�Ø�Ý×Ð�Ý×Õ9È9ÒeÖçåÇtå Õ9ÒeßÏÇfø­ÒeßU
�Ö×Ý×ÌfÝ×Õ9Ò�Ø Ð�Ú+Ì�ì:ÒeßXÊ�årÕjÚ+ßjÐÛÈÏÝ×ÐzÕjÜÛÒ%Õ9Ê�ß9Ê�ÝâØÛÇ�ÖrØ Ý×ß9Ò�áeÕjÝâÊ�Ðyõ
é]Ü+ÝâáDÜzåwÇ�ø­Ê�ß9ÈÏÕjÜÛÒLÊ&á�áeÚ+ßjß9ÒeÐÛá�Ò
Ê�årÝ×ÐÛÈjÕDÇ�ì+Ý×Ö×Ý×ÕjÝâÒ�ÈSêïãFÐzÒ � Ç�ÌfÔ+ÖâÒLÊ�å=ÈjÚÛá9Ü«Ç�ÐzÝ×ÐÛÈjÕDÇ�ì+Ý×Ö×Ý×Õ	
ªáÓÇ�ÐzìBÒôå¤Ê�Ú+ÐÛØ�Ý×ÐµÇ�Ô+Ô:ÒeÐÛØ Ý � ã�ê u ê
É@Ê�Ç�áDÜ+ÝâÒeø­Ò�ÕjÜÛÒ�Ü+Ý×Þ�Ü Õ9ÒeÌfÔBÒeßDÇ�ÕjÚ+ß9Ò�ÈzÕjÜ
Ç�ÕµÇ�ß9Ò ß9ÒQL�Ú+Ý×ß9Ò�Ø�å¤Ê�ßªÐ�ÚÛáeÖâÒÓÇ�ß å ÚÛÈ9ÝâÊ�ÐyõÏÈ9Òeø­ÒeßDÇ�Ö�ÜÛÒÓÇ�ÕjÝ×Ð+Þ
È9á9ÜÛÒeÌ5Ò�È}Ç�ß9ÒµÇ�Ô+Ô+Ö×ÝâÒ�Ø�Ê�Ð*Ô+ß9Ò�È9ÒeÐ�ÕNÍ±ØÛÇj
�Ò � ÔBÒeßjÝ×Ì5ÒeÐ�Õ9ÈSê�ãÏÈfÒeø­ÒeßU
VÕ9Ê�Ë�Ç�Ì}Ç�ËVÝâÈfÒQL�Ú+Ý×Ô+ÔBÒ�Ø*é]Ý×ÕjÜ�Çá�ÒeÐ�ÕjßDÇ�ÖBÕjßDÇ�ÐÛÈNå¤Ê�ßjÌ5ÒeßJá�Ê�Ý×ÖBÕjÜ
Ç�ÕJÝâÈ~ÚÛÈ9Ò�ØÙÕ9Ê�Ý×ÐÛØ ÚÛáeÕjÝ×ø­ÒeÖK
�Ø ßjÝ×ø­ÒôÕjÜÛÒÏÔ+ÖóÇ�È9Ì}Ç�áeÚ+ßjß9ÒeÐ�ÕÓõÛÊ�Ü+ÌfÝâáôÔ+ÖóÇ�ÈjÌ}Ç
ÜÛÒÓÇ�ÕjÝ×Ð+Þ�ÝâÈ]Ç�Ö×éJÇQ
 ÈJÔ:Ê�È9È9Ý×ì+ÖâÒ�ê=ÆÏÚÛÒÏÕ9Ê�ÕjÜÛÒÏÒeÖâÒ�áeÕjßjÝâáXß9Ò�È9ÝâÈjÕDÇ�ÐÛá�ÒÏÊ�åPÕjÜÛÒÏÔ+ÖóÇ�È9Ì}Ç õ�ÕjÜÛÒôÔ+ÖóÇ�ÈjÌ}Ç�áeÚ+ßjß9ÒeÐ�Õ
áÓÇ�Ð�Ê�Ð+ÖK
�ì:Ò~Ì}Ç�Ý×Ð�ÕDÇ�Ý×ÐÛÒ�Øfì�
�á�Ê�Ð�ÕjÝ×Ð�ÚÛÊ�ÚÛÈ9ÖK
fßDÇ�ÌfÔ+Ý×Ð+Þ%ÕjÜÛÒ~áeÚ+ßjß9ÒeÐ�ÕïÝ×Ð�ÕjÜÛÒ~ÕjßDÇ�ÐÛÈNåæÊ�ßjÌ5ÒeßÓê=ãôÈ=ÇÏß9Ò�ÈjÚ+Ö×Õ
Ê�å(ÕjÜÛÒÙÊ�Ü+ÌfÝâáÙÖâÊ�È9È9Ò�ÈÓõrÔBÊÓé~Òeß�ÝâÈ�Ø+ÒeÔBÊ�ÈjÝ×Õ9Ò�Ø�Ý×ÐVÕjÜÛÒÙÔ+ÖóÇ�ÈjÌ}Ç ê S Ü+ÌfÝâáÙÜÛÒÓÇ�ÕjÝ×Ð+Þ$ÝâÈ�ÒTV}áeÝâÒeÐ�Õ}Ç�Õ�ÖâÊSé
Ô+ÖóÇ�ÈjÌ}ÇªÕ9ÒeÌfÔBÒeßDÇ�ÕjÚ+ß9Ò�ÈÓõné]ÜÛÒeß9Ò5Ý×Õ9È�ÒeÖâÒ�áeÕjßjÝâáÙß9Ò�ÈjÝâÈjÕDÇ�ÐÛá�ÒÙÝâÈLÜ+Ý×Þ�Üyê�/þÝ×ÕjÜ�Ý×ÐÛáeß9ÒÓÇ�ÈjÝ×Ð+Þ«Õ9ÒeÌfÔBÒeßDÇ�ÕjÚ+ß9Ò�õ
ÜÛÊÓéAÒeø­ÒeßÓõ@ÕjÜÛÒ�ß9Ò�ÈjÝâÈjÕDÇ�ÐÛá�Ò�Ø+Ò�áeß9ÒÓÇ�È9Ò�È�Ç�ÐÛØ�Ê�Ü+ÌfÝâá�ÜÛÒÓÇ�ÕjÝ×Ð+ÞªìBÒ�á�Ê�Ì5Ò�È%Ý×ÐÛÒTV}áeÝâÒeÐ�ÕÓê�ò
Ê�ß%ÕjÜ+ÝâÈXß9ÒÓÇ�È9Ê�Ðyõ
Ç�Ø+Ø Ý×ÕjÝâÊ�Ð
Ç�Ö=ÜÛÒÓÇ�ÕjÝ×Ð+ÞzÈU
&È9Õ9ÒeÌ5ÈLÇ�ß9Ò�ß9ÒQL�Ú+Ý×ß9Ò�Ø$Õ9Ê�Ê�ì+ÕDÇ�Ý×Ð�ÕjÜÛÒfØ+Ò�ÈjÝ×ß9Ò�Ø«Õ9ÒeÌfÔ:ÒeßDÇ�ÕjÚ+ß9Ò�ÈSê S ÐÛÒ�Ì5ÒeÕjÜÛÊ&Ø
ÝâÈ�ÐÛÒeÚ+ÕjßDÇ�ÖFì:ÒÓÇ�ÌcÝ×Ð�ýjÒ�áeÕjÝâÊ�Ð 1 v ë��U4ñêrÉJÜ+ÝâÈ�ÝâÈ�ì
Ç�È9ÝâáÓÇ�Ö×ÖK
�ÇµÔ
Ç�ßjÕjÝâáeÖâÒzÇ�á�á�ÒeÖâÒeßDÇ�Õ9Ê�ß5ÕjÜ
Ç�ÕfÔ+ß9Ê&Ø ÚÛá�Ò�È5Ç
ì:ÒÓÇ�ÌÂÊ�åïÜ�
 Ø ß9Ê�Þ­ÒeÐ�ÝâÊ�ÐÛÈôé]Ý×ÕjÜ$Ç}Ë�Ý×ÐÛÒeÕjÝâá�ÒeÐÛÒeßjÞq
 Ê�å�¬q tÍ��qzrË­Òwî Ý×Ð«áÓÇ�È9Ò�Ê�å	ã%à&Æôè��È�FÔ+Þ�ßDÇ�Ø+Ò�ê5�·Ð
ÇzÈjÚ+ìÛÈ9ÒQL�ÚÛÒeÐ�Õ�ÈjÕDÇ�Þ­Ò�õrÕjÜ+ÝâÈ�ìBÒÓÇ�Ì÷ÝâÈ�ÐÛÒeÚ+ÕjßDÇ�Ö×Ý×ÑÓÒ�Ø�Ç�ÐÛØ�È9ÒeÐ�Õ�Ý×Ð�Õ9Ê ÕjÜÛÒ}Ô+ÖóÇ�ÈjÌ}Çzø­Ò�ÈDÈ9ÒeÖwê·/�ÜÛÒeÐ�ÕjÜÛÒ
ÒeÐÛÒeßjÞ­ÒeÕjÝâá}Ô
Ç�ßjÕjÝâáeÖâÒ�È�ÒeÐ�Õ9Òeß�ÕjÜÛÒ5Ô+ÖóÇ�ÈjÌ}Ç õPÕjÜÛÒ@
�Þ­ÒeÕ�ÝâÊ�Ð+Ý×ÑÓÒ�ØVÇ�ÐÛØ�Ø+ÒeÔBÊ�ÈjÝ×Õ�ÕjÜÛÒeÝ×ß�Ë�Ý×ÐÛÒeÕjÝâáÙÒeÐÛÒeßjÞq
�Ý×Ð
ÕjÜÛÒfÔ+ÖóÇ�ÈjÌ}Ç ê¯/�Ý×ÕjÜ�Ç�Õ9Ê�ÕDÇ�Ö	ÔBÊÓé~Òeß�Ê�å3wq 8��/¯õ v ë��ÏÝâÈLÕjÜÛÒ5Ì}Ç�Ý×Ð�ÜÛÒÓÇ�ÕjÝ×Ð+ÞµÈ9áDÜÛÒeÌ5ÒÙÊ�Ð�ãXà&ÆXè��
�FÔ+Þ�ßDÇ�Ø+Ò�ê=ÉJÜÛÒXÐÛÒ � Õ~ÈDÒ�áeÕjÝâÊ�ÐªÔ+ß9Ò�È9ÒeÐ�Õ9È(Ç�ÐÛÊ�ÕjÜÛÒeß]ÜÛÒÓÇ�ÕjÝ×Ð+Þ5È9áDÜÛÒeÌ5Ò�õ é]Ü+Ýâá9Üzé]Ý×Ö×ÖBìBÒFß9ÒeÖâÒeø�Ç�Ð�ÕJå¤Ê�ßJÕjÜÛÒá�Ê�Ð�Õjß9Ê�Ö@Ê�å=Ø+ÒeÐÛÈjÝ×Õ	
�Ô+ß9Ê�úÛÖâÒ�ê

ÏOÊX¾ ¿ À Á Á�Ì9Á�J�FIHRÎ(Ã J�Ð5J�Ì¤Î�FIHRÎ(Ã HBÁ=¾IÎFÃ�¿(ÃBJrÁ À Á=¿�F�ÍDÃ�Å�� \ í������
ãFÐ�Ç�Ö×Õ9ÒeßjÐ
Ç�ÕjÝ×ø­Ò�Ç�Ô+Ô+ß9Ê­Ç�áDÜ�Õ9Ê�Ô+ÖóÇ�ÈjÌ}Ç�ÜÛÒÓÇ�ÕjÝ×Ð+ÞVÝâÈ}ÕjÜÛÒ ÚÛÈ9ÒzÊ�å�ÒeÖâÒ�áeÕjß9Ê�Ì}Ç�Þ�ÐÛÒeÕjÝâá«é~ÇÓø­Ò�ÈÓêâ/þÜÛÒeÐ
ÈjÚÛá9Ü�Ç�éJÇ�ø­Ò5Ô+ß9Ê�Ô
Ç�Þ�Ç�Õ9Ò�È�ÕjÜ+ß9Ê�Ú+Þ�Ü�Ç�Ô+ÖóÇ�ÈjÌ}Ç õ@Ý×Õ9ÈLÒeÖâÒ�áeÕjßjÝâá�ú
ÒeÖâØ�Ç�á�á�ÒeÖâÒeßDÇ�Õ9Ò�È�ÕjÜÛÒ5á9Ü
Ç�ßjÞ­Ò�Ø�Ô
Ç�ßjÕjÝçÍ
áeÖâÒ�ÈXé]Ü+Ýâá9Ü�áÓÇ�Ð�ÕjÜÛÒeÐ�ÜÛÒÓÇ�Õ%ÕjÜÛÒ�Ô+ÖóÇ�ÈjÌ}Çªø�ÝóÇ�á�Ê�Ö×Ö×ÝâÈjÝâÊ�ÐÛÈÓê:.ôÊÓé~Òeø­ÒeßÓõyÕjÜÛÒfá�Ê�Ö×Ö×ÝâÈjÝâÊ�Ð
Ç�ÖAÇ�ìÛÈDÊ�ßjÔ+ÕjÝâÊ�Ð ÝâÈ
Ô+ß9Ê�Ô:Ê�ßjÕjÝâÊ�Ð
Ç�ÖnÕ9Ê ; Ø èED�À3 × � Ø õBÇ�ÈôÕjÜÛÒ�Ì5ÒÓÇ�Ð«åæß9Ò�Ò�Ô
Ç�ÕjÜ$Ê�å	ÕjÜÛÒ�Ô
Ç�ßjÕjÝâáeÖâÒ�ÈXÝ×ÐÛáeß9ÒÓÇ�È9Ò�Èôé]Ý×ÕjÜµÝ×ÐÛáeß9ÒÓÇ�È9Ý×Ð+Þ
Õ9ÒeÌfÔ:ÒeßDÇ�ÕjÚ+ß9Ò�ê�ãJÕ�Õ9ÒeÌfÔBÒeßDÇ�ÕjÚ+ß9Ò�Èfß9ÒeÖâÒeø�Ç�Ð�Õ�å¤Ê�ß�å ÚÛÈjÝâÊ�Ðyõïé~Ç�ø­Ò�È}Ê�åXÇ�ßjì+Ý×ÕjßDÇ�ßjÝ×ÖK
�á9ÜÛÊ�È9ÒeÐVåæß9ÒQL�ÚÛÒeÐÛá@

Ç�ß9Ò�ÕjÜÛÒeß9ÒñåæÊ�ß9ÒªÜ
Ç�ß9Ø ÖK
*Ç�ìÛÈ9Ê�ßjìBÒ�Ø�Ý×Ð*ÕjÜÛÒ�Ô+ÖóÇ�ÈjÌ}Ç ê*ë~Ú+ÕfÝ×Ð�Ç«Ì}Ç�Þ�ÐÛÒeÕjÝ×ÑÓÒ�Ø*åæÚÛÈjÝâÊ�Ð�Ô+ÖóÇ�ÈjÌ}Ç õAß9Ò�È9Ê�Í
Ð
Ç�Ð�Õ�ÜÛÒÓÇ�ÕjÝ×Ð+Þ«È9áDÜÛÒeÌ5Ò�È�áÓÇ�Ð�ìBÒ}ÈjÚÛá�á�Ò�ÈDÈNå Ú+Ö×ÖK
�Ç�Ô+Ô+Ö×ÝâÒ�Ømê«ÉJÜÛÒ5ì
Ç�È9Ýâá}ÝâØ+ÒÓÇ ì:ÒeÜ+Ý×ÐÛØ�ÕjÜ+ÝâÈ�ÝâÈ�Õ9ÊµÈ9ÒeÐÛØ
ÒeÖâÒ�áeÕjß9Ê�Ì}Ç�Þ�ÐÛÒeÕjÝâáfé~ÇÓø­Ò�ÈLÝ×Ð�Õ9Ê�ÕjÜÛÒ�Ô+ÖóÇ�È9Ì}Ç�é]ÜÛÊ�È9Ò�å ß9ÒQL�ÚÛÒeÐÛá@
µÝâÈXÒQL�Ú
Ç�Ö=Õ9Ê 1 Ê�ß�Ç}Ì�Ú+Ö×ÕjÝ×Ô+ÖâÒ5Ê�åT4FÕjÜÛÒ
Þq
�ß9Ê�Í¤åæß9ÒQL�ÚÛÒeÐÛá@
µÊ�åïÔ+ÖóÇ�ÈjÌ}Ç}ÒeÖâÒ�áeÕjß9Ê�ÐÛÈ%Ê�ßôÝâÊ�ÐÛÈÓêÏÉJÜ
Ç�ÕôéJÇQ
­õ:ÕjÜÛÒ�Ô
Ç�ßjÕjÝâáeÖâÒ�È%áÓÇ�Ð«á�Ê�Ð�ÕjÝ×Ð�ÚÛÊ�ÚÛÈjÖK
«Þ�Ç�Ý×Ð
ÒeÐÛÒeßjÞq
 é]Ý×ÕjÜVÒeø­ÒeßU
�Þq
�ßDÇ�ÕjÝâÊ�Ð�Ç�ß9Ê�Ú+ÐÛØ�ÕjÜÛÒ}Ì}Ç�Þ�ÐÛÒeÕjÝâáÙú
ÒeÖâØVÖ×Ý×ÐÛÒ�ÈÓê«ÉJÜÛÒ}Ì}Ç�Õ9áDÜ+Ý×Ð+Þ$á�Ê�ÐÛØ Ý×ÕjÝâÊ�Ð�å¤Ê�ß
ÕjÜÛÒ}åæß9ÒQL�ÚÛÒeÐÛá@
 Ü
Ç�È�Õ±é~Ê$Ý×ÌfÔ:Ê�ßjÕDÇ�Ð�Õ5á�Ê�ÐÛÈ9ÒQL�ÚÛÒeÐÛá�Ò�Ès� S Ð�ÕjÜÛÒ�Ê�ÐÛÒÙÜ
Ç�ÐÛØmõ	ÕjÜÛÒ�Þq
�ß9Ê�Í¤åæß9ÒQL�ÚÛÒeÐÛá@
�ÝâÈ



wq  z ê�è � ÔBÒeßjÝ×Ì5ÒeÐ�ÕDÇ�ÖrÈ9ÒeÕjÚ+ÔªÍ	ÉJÜÛÒLã%à&ÆXè��E�ÏÔ+Þ�ßDÇ�Ø+ÒLÒ � Ô:ÒeßjÝ×Ì5ÒeÐ�Õ

Ø Ý��mÒeß9ÒeÐ�Õ�åæÊ�ß�ÒeÖâÒ�áeÕjß9Ê�ÐÛÈ�Ç�ÐÛØ�ÝâÊ�ÐÛÈÓõnÈ9ÊzÒÓÇ�áDÜVÈjÔBÒ�áeÝâÒ�ÈLß9ÒQL�Ú+Ý×ß9Ò�È�Ç�Ð Ý×ÐÛØ Ý×ø�ÝâØ Ú
Ç�ÖAåæß9ÒQL�ÚÛÒeÐÛá@
�Ç�ÐÛØ�áÓÇ�Ð
ÕjÜÛÒeß9Òñå¤Ê�ß9Ò�ì:ÒÙÜÛÒÓÇ�Õ9Ò�ØVÝ×ÐÛØ Ý×ø�ÝâØ Ú
Ç�Ö×ÖK
­ê S ÐÛÒ�Ø ÝâÈjÕjÝ×Ð+Þ�Ú+ÝâÈjÜÛÒ�È�ìBÒeÕ±é~Ò�ÒeÐ*ÕjÜÛÒ}ÝâÊ�Ð�á@
&áeÖâÊ�Õjß9Ê�Ð�ß9Ò�È9Ê�Ð
Ç�ÐÛá�Ò
ÜÛÒÓÇ�ÕjÝ×Ð+Þ 1 �U)2
3.54=Ç�ÐÛØ}ÕjÜÛÒÏÒeÖâÒ�áeÕjß9Ê�Ðªá@
&áeÖâÊ�Õjß9Ê�Ð�ß9Ò�È9Ê�Ð
Ç�ÐÛá�ÒÏÜÛÒÓÇ�ÕjÝ×Ð+Þ 1 è�)2
A.>4ñê S ÐÙÕjÜÛÒÏÊ�ÕjÜÛÒeßAÜ
Ç�ÐÛØmõ
ÕjÜÛÒ�Þq
�ß9Ê�Í¤åæß9ÒQL�ÚÛÒeÐÛá@
ªØ+ÒeÔBÒeÐÛØ+ÈFÊ�ÐµÕjÜÛÒ%Ì}Ç�Þ�ÐÛÒeÕjÝâá%ú
ÒeÖâØµÈjÕjß9ÒeÐ+Þ�ÕjÜyõÛé]Ü+ÝâáDÜ ÝâÈ(ÐÛÊ�ÕÏá�Ê�ÐÛÈjÕDÇ�Ð�ÕXÊÓø­ÒeßÏÕjÜÛÒ
Ô+ÖóÇ�ÈjÌ}Ç�ø­Ê�Ö×Ú+Ì5Ò�ê	ÉJÜ
Ç�Õ~éJÇQ
­õ+ßDÇ�Ø ÝâÊ�åæß9ÒQL�ÚÛÒeÐÛá@
ÙÜÛÒÓÇ�ÕjÝ×Ð+Þ5Ç�Ö×ÖâÊÓé(ÈJå¤Ê�ßJø­ÒeßU
5ÖâÊ�áÓÇ�Ö×Ý×ÑÓÒ�ØªÒeÐÛÒeßjÞq
�Ø+ÒeÔ:Ê�È9ÝçÍ
ÕjÝâÊ�ÐµÝ×ÐzÕjÜÛÒ%Ô+ÖóÇ�ÈjÌ}Ç ê��±ÐªÕjÜÛÒXå¤Ê�Ö×ÖâÊÓé]Ý×Ð+ÞÛõ:Ê�Ð+ÖK
�ÕjÜÛÒLè�)2
A./ÈU
 ÈjÕ9ÒeÌ é]Ý×Ö×ÖPì:Ò%Ø ÝâÈ9áeÚÛÈDÈ9Ò�ØªÝ×Ð Ø+ÒeÕDÇ�Ý×Öwõ
Ç�È
ÕjÜ+ÝâÈFÜÛÒÓÇ�ÕjÝ×Ð+Þ}È9á9ÜÛÒeÌ5ÒLÝâÈ]ß9ÒeÖâÒeø�Ç�Ð�Õ(å¤Ê�ß]ÕjÜÛÒLá�Ê�Ð�Õjß9Ê�ÖrÊ�årÕjÜÛÒ%Ø+ÒeÐÛÈ9Ý×Õ	
�Ô+ß9Ê�úÛÖâÒ�ê
òÛÊ�ßLÇ}Ì}Ç�Þ�ÐÛÒeÕjÝâá=&ÛÚ � Ø+ÒeÐÛÈjÝ×Õ	
«Ê�å�w êx��É@Ò�ÈjÖóÇ õ:ÕjÜÛÒ�Þq
�ß9Ê�Í¤åæß9ÒQL�ÚÛÒeÐÛá@
«Ê�å	ÒeÖâÒ�áeÕjß9Ê�ÐÛÈXÝâÈ%Ç�ì:Ê�Ú+ÕO�" ïð>.ÏÑ­êÉJÜÛÒ�ÒeÖâÒ�áeÕjß9Ê�Ð�á@
&áeÖâÊ�Õjß9Ê�Ð$ß9Ò�È9Ê�Ð
Ç�ÐÛá�Ò�ÜÛÒÓÇ�ÕjÝ×Ð+Þ�ÕjÜÛÒeß9Òñå¤Ê�ß9Ò�Ê�ÔBÒeßDÇ�Õ9Ò�ÈXÝ×Ð«ÕjÜÛÒ�ÌfÝâáeß9ÊSé~Ç�ø­Ò5ßDÇ�Ð+Þ­Ò�ê%ÉJÜÛÒ
Ç�ìÛÈ9Ê�ßjÔ+ÕjÝâÊ�ÐÙÊ�å:ÒeÖâÒ�áeÕjß9Ê�Ì}Ç�Þ�ÐÛÒeÕjÝâá(éJÇ�ø­Ò�È	Ý×Ð}ÇôÌ}Ç�Þ�ÐÛÒeÕjÝ×ÑÓÒ�ØfÔ+ÖóÇ�ÈjÌ}ÇôÝâÈïÇXá�Ê�ÌfÔ+ÖâÒ � ÝâÈ9ÈjÚÛÒ�êrãFìÛÈ9Ê�ßjÔ+ÕjÝâÊ�ÐÝâÈ(Ç�ÖâÈ9Ê�ÔBÊ�È9ÈjÝ×ì+ÖâÒ%Ç�ÕJÜ+Ý×Þ�ÜÛÒeß(Ü
Ç�ßjÌ5Ê�Ð+Ýâá�È(Ê�årÕjÜÛÒXÞq
�ß9Ê�Í¤åæß9ÒQL�ÚÛÒeÐÛá@
�Ç�ÐÛØªØ+ÒeÔBÒeÐÛØ+È]Ê�ÐªÕjÜÛÒXÔ:Ê�ÖóÇ�ßjÝ×ÑSÇ�ÕjÝâÊ�Ð
Ê�å~ÕjÜÛÒ�éJÇ�ø­Ò�ß9ÒeÖóÇ�ÕjÝ×ø­ÒeÖK
«Õ9ÊÙÕjÜÛÒ�Ì}Ç�Þ�ÐÛÒeÕjÝâá�ú
ÒeÖâØmêLÉJÜÛÒ�ÈjÕDÇ�ÐÛØÛÇ�ß9Ø$è�)2
A.�ÜÛÒÓÇ�ÕjÝ×Ð+ÞzÈ9á9ÜÛÒeÌ5Ò�Ê�Ð�ã%à�Í
ÆXè�� �ÏÔ+Þ�ßDÇ�Ø+ÒfÝâÈLÈ9Ò�á�Ê�ÐÛØ$Ü
Ç�ßjÌ5Ê�Ð+Ýâá}ÜÛÒÓÇ�ÕjÝ×Ð+ÞzÝ×Ð�Ò � ÕjßDÇ�Ê�ß9Ø Ý×Ð
Ç�ßU
 � ÔBÊ�ÖóÇ�ßjÝ×ÑSÇ�ÕjÝâÊ�ÐyõPé]Ü+Ýâá9Ü Ô+ß9ÊSø�ÝâØ+Ò�Èá�Ê�ÌfÔ+ÖâÒeÕ9Ò�Ç�ìÛÈ9Ê�ßjÔ+ÕjÝâÊ�ÐµÊ�ånÕjÜÛÒ%ÌfÝâáeß9ÊSé~Ç�ø­Ò�ìBÒÓÇ�ÌzêAãôÈ]é]Ý×Ö×ÖyìBÒLÈjÜÛÊSé]ÐzÝ×Ð È9Ò�áeÕjÝâÊ�Ð�yÛêxzfÊ�åïá9Ü
Ç�Ô+Õ9ÒeßAyÛõ
ÕjÜÛÒ�Ô+ß9Ê�Ô
Ç�Þ�Ç�ÕjÝâÊ�Ð«Ê�ånÌfÝâáeß9ÊÓéJÇ�ø­Ò�ÈXÝ×ÐµÇ�Õ�
�Ô+ÝâáÓÇ�Önã%à&Æôè��a�ÏÔ+Þ�ßDÇ�Ø+Ò%Ô+ÖóÇ�ÈjÌ}Ç5ÝâÈ(ÐÛÊ�Ð�ÕjßjÝ×ø�ÝóÇ�ÖnÇ�È(ìBÒÓÇ�Ì
ß9ÒñåæßDÇ�áeÕjÝâÊ�Ð}Ç�ÐÛØ�Ô:Ê�È9È9Ý×ì+ÖK
�Òeø­ÒeÐ�ß9ÒT&
Ò�áeÕjÝâÊ�ÐfÇ�ÕnÕjÜÛÒJáeÚ+ÕNÍ±Êl��Ø+ÒeÐÛÈ9Ý×Õ	
�áÓÇ�ÐfÊ&á�áeÚ+ßÓêPÉJÜÛÒ�ÈDÒ~Ø Ý�V}áeÚ+Ö×ÕjÝâÒ�ÈAÇ�ß9Ò
ÕjÜÛÒ~Ì5Ê�ß9ÒJÈ9Òeø­Òeß9Ò~ÕjÜÛÒ~ÖâÊÓéAÒeß=ÕjÜÛÒ	åæß9ÒQL�ÚÛÒeÐÛá@
�ÝâÈÓõ�ÕjÜÛÒeß9ÒñåæÊ�ß9Ò�õ­Ê�ÔBÒeßDÇ�ÕjÝ×Ð+ÞLÇ�Õ u y� ïð>.FÑJÝâÈ=Ç�ÖâÈ9ÊÏÔ+ß9ÒñåæÒeßDÇ�ì+ÖâÒ
åæß9Ê�Ì ÕjÜ+ÝâÈ]ÔBÊ�Ý×Ð�ÕFÊ�ånø&ÝâÒeéLê
ÉJÜÛÒ]ã%à&ÆXè����ÏÔ+Þ�ßDÇ�Ø+Ò]è�)2
3.�ÈÏ
&ÈjÕ9ÒeÌ�Ê�ÔBÒeßDÇ�Õ9Ò�ÈïÇ�ÕïÇFÈjÕDÇ�ÐÛØÛÇ�ß9Ø�åæß9ÒQL�ÚÛÒeÐÛá@
�Ê�å u y� ïð>.ÏÑJÔ+ß9Ê�Ø ÚÛá�Ò�Ø
ìM
fÞq
�ß9Ê�Õjß9Ê�Ð�ÕjÚ+ì:Ò�ÈSêrãþÐÛÒeé~ÒeßAÔ
Ç�ßjÕ~Ê�åyÕjÜÛÒFÈU
 ÈjÕ9ÒeÌ#ÝâÈ~Ç�ÖâÈ9Ê�áÓÇ�Ô
Ç�ì+ÖâÒôÊ�åyÊ�Ô:ÒeßDÇ�ÕjÝ×Ð+ÞfÇ�Õ u  q�ïð>.ÏÑ­õ�ì+Ú+Õ
Ç�È	ÕjÜÛÊ�È9Ò(ÐÛÒeé�Þq
�ß9Ê�Õjß9Ê�ÐÛÈAéAÒeß9ÒFÐÛÊ�Õ~Ç�ø�Ç�Ý×ÖóÇ�ì+ÖâÒÏé]ÜÛÒeÐ}ÕjÜÛÒFÒ � ÔBÒeßjÝ×Ì5ÒeÐ�Õ9È	åæÊ�ßïÕjÜ+ÝâÈ	ÕjÜÛÒ�ÈjÝâÈAéAÒeß9ÒFáÓÇ�ßjßjÝâÒ�ØÊ�Ú+ÕÓõïÊ�Ð+ÖK
�ÕjÜÛÒÙÊ�ÖâØVÈU
 ÈjÕ9ÒeÌ÷ÝâÈ�Ø+Ò�È9áeßjÝ×ìBÒ�Ø�ÜÛÒeß9Ò�ê-�·Õ�á�Ê�ÐÛÈjÝâÈ9Õ9È�Ê�å]å¤Ê�Ú+ß�Þq
�ß9Ê�Õjß9Ê�ÐÛÈ�é]Ý×ÕjÜ*ÇzÐÛÊ�ÌfÝ×Ð
Ç�Ö
Ê�Ú+ÕjÔ+Ú+ÕôÔ:ÊSéAÒeß%Ê�å��q q rËQ/ ÒÓÇ�á9Ü × u ­ Ø õ
é]Ü+Ýâá9Ü Ç�ß9ÒLÞ�ß9Ê�Ú+ÔBÒ�Ø Ý×ÐµÕ±é~ÊÙÔ
Ç�Ý×ß9ÈSê(è	Ç�á9Ü«Ô
Ç�Ý×ßXáÓÇ�ÐµÊ�Ð+ÖK
ªìBÒ
Èjé]Ý×Õ9áDÜÛÒ�ØzÊ�Ð Ç�ÐÛØzÊ�å=Ç�ÈFÇ�é]ÜÛÊ�ÖâÒ�Ç�ÐÛØ�Ì�ÚÛÈjÕFÐÛÊ�Õ(Ò � á�Ò�Ò�ØzÇ�ÐzÊ�Ð ÍwÕjÝ×Ì5ÒLÊ�å�w�È9Ò�á�Ê�ÐÛØ+È]ÔBÒeß(Ø ÝâÈ9á9Ü
Ç�ßjÞ­Ò�êÉJÜÛÒ�ÌfÝâáeß9ÊÓéJÇ�ø­Ò�È�Ç�ß9Ò�È9ÒeÐ�ÕôÕ9ÊÙÕjÜÛÒ�Ô+ÖóÇ�ÈjÌ}Ç5ø­Ò�È9È9ÒeÖrø�ÝóÇ5é~ÇÓø­ÒeÞ�Ú+ÝâØ+Ò�ÈÓõBé]ÜÛÒeß9ÒfÇ�Ð«Ç�Ø�ýNÚÛÈjÕDÇ�ì+ÖâÒ�ÌfÝ×ßjß9Ê�ß
Ç�áeÕ9È�Ç�ÈLì:ÒÓÇ�ÌkÖóÇ�Ú+ÐÛáDÜÛÒeßÓê}ÿrÊÓéAÒeß�Ø+ÒeÔ:Ê�È9Ý×ÕjÝâÊ�Ð�Ê�á�áeÚ+ß9È�Ç�Õ%ÕjÜÛÒfÔ:Ê�Ý×Ð�Õ%é]ÜÛÒeß9ÒfÕjÜÛÒfÌfÝâáeß9ÊSé~Ç�ø­ÒÙìBÒÓÇ�Ì
ß9ÒÓÇ�áDÜÛÒ�ÈJÕjÜÛÒ(ßDÇ�Ø Ý×ÚÛÈ]Ç�Õ	é]Ü+ÝâáDÜÙÕjÜÛÒÏÌ}Ç�Þ�ÐÛÒeÕjÝâáÏú
ÒeÖâØ5ÝâÈAÝ×Ð}ß9Ò�È9Ê�Ð
Ç�ÐÛá�Ò�õ È9Ò�Ò(úÛÞ�Ú+ß9Ò�z êxw ê=ÆôÚÛÒ(Õ9Ê�ß9ÒñåæßDÇ�áñÍ
ÕjÝâÊ�Ðyõ_ÕjÜÛÒLìBÒÓÇ�ÌüØ+Ê&Ò�È(ÐÛÊ�ÕÏÔ+ß9Ê�Ô
Ç�Þ�Ç�Õ9Ò�Ç�ÖâÊ�Ð+ÞªÇfÈjÕjßDÇ�Ý×Þ�Ü�ÕÏÖ×Ý×ÐÛÒ�Ý×Ð ÕjÜÛÒLÔ+ÖóÇ�È9Ì}ÇfÝ×Ð ÕjÜÛÒ�Þ­ÒeÐÛÒeßDÇ�ÖráÓÇ�ÈDÒ�õ
ÕjÜÛÒeß9Òñå¤Ê�ß9Ò�õ+ßDÇQ
�ÍwÕjßDÇ�áeÝ×Ð+Þ}áÓÇ�ÖâáeÚ+ÖóÇ�ÕjÝâÊ�ÐÛÈôÇ�ß9ÒXß9ÒQL�Ú+Ý×ß9Ò�Ø�Õ9Ê�Ô+ß9Ò�Ø ÝâáeÕ(ÕjÜÛÒXÖâÊ&áÓÇ�ÕjÝâÊ�ÐzÊ�åPÔBÊÓé~Òeß(Ø+ÒeÔ:Ê�ÈjÝ×ÕjÝâÊ�Ðyê

ÏOÊ"Ï ¿¯À Á Á�Ì9Á�J�FIHhÎFÃ J�Ð5J�ÌÏÎXFIHhÎFÃ ÁïÀ,Í9¾_¾IÍÏÎFÃ�� \ í \ � H:¿9aBÍÏÎFÀÂÁ*F:Á8H
ÉJÜÛÒ$ÒeÖâÒ�áeÕjß9Ê�Ð á@
 áeÖâÊ�Õjß9Ê�Ð�ÒeÌfÝâÈDÈjÝâÊ�Ð�ßDÇ�Ø ÝâÊ�Ì5ÒeÕ9Òeß Ç�Ö×ÖâÊSé(È�åæÊ�ß�ÕjÜÛÒ«Ì5ÒÓÇ�ÈjÚ+ß9ÒeÌ5ÒeÐ�ÕzÊ�å�ÕjÜÛÒ«ÒeÖâÒ�áeÕjß9Ê�Ð
Õ9ÒeÌfÔBÒeßDÇ�ÕjÚ+ß9ÒfÊ�åAÇfåæÚÛÈjÝâÊ�Ð«Ô+ÖóÇ�ÈjÌ}Ç ê>�±Õ9ÈôÊ�ÔBÒeßDÇ�ÕjÝ×Ð+Þ�Ô+ßjÝ×ÐÛáeÝ×Ô+ÖâÒ�ÝâÈôÝ×Ð$È9Ê�Ì5Ò�ÈDÒeÐÛÈ9Ò(ýNÚÛÈjÕXÇ5ß9Òeø­Òeß9ÈDÇ�ÖnÊ�å
ÕjÜÛÒXÒeÖâÒ�áeÕjß9Ê�Ðzá@
 áeÖâÊ�Õjß9Ê�Ð�ß9Ò�ÈDÊ�Ð
Ç�ÐÛá�ÒÏÜÛÒÓÇ�ÕjÝ×Ð+Þ5ÈDá9ÜÛÒeÌ5Ò�õÛÇ�È~Ý×ÕAÝâÈ~ì
Ç�È9Ò�Ø�Ê�Ð�ÕjÜÛÒôÞq
�ßDÇ�ÕjÝâÊ�ÐªÊ�åPÒeÖâÒ�áeÕjß9Ê�ÐÛÈ
Ç�ß9Ê�Ú+ÐÛØ}ÕjÜÛÒJú
ÒeÖâØ5Ö×Ý×ÐÛÒ�ÈÓêïà�ÚÛáDÜ�ÇôÞq
&ßDÇ�ÕjÝ×Ð+Þ�ÒeÖâÒ�áeÕjß9Ê�Ð}ÝâÈAÇ�ÐÙÇ�á�á�ÒeÖâÒeßDÇ�Õ9Ò�ØÙáDÜ
Ç�ßjÞ­ÒÏÇ�ÐÛØfÕjÜÛÒeß9Òñå¤Ê�ß9ÒFÒeÌfÝ×Õ9È
ÒeÖâÒ�áeÕjß9Ê�Ì}Ç�Þ�ÐÛÒeÕjÝâá�ßDÇ�Ø ÝóÇ�ÕjÝâÊ�Ð*Ç�Õ�ÕjÜÛÒ}á@
 áeÖâÊ�Õjß9Ê�Ð�å ß9ÒQL�ÚÛÒeÐÛá@
 Ç�ÐÛØ�Ç�Õ�Ý×Õ9È�ÖâÊÓé~Òeß�Ü
Ç�ßjÌ5Ê�Ð+Ýâá�ÈSêªãÏÈ�ÕjÜÛÒ
á@
 áeÖâÊ�Õjß9Ê�Ð åæß9ÒQL�ÚÛÒeÐÛá@
$Ø+ÒeÔBÒeÐÛØ+ÈLÊ�Ð ÕjÜÛÒfÈjÕjß9ÒeÐ+Þ�ÕjÜ�Ê�åJÕjÜÛÒfÌ}Ç�Þ�ÐÛÒeÕjÝâá�ú
ÒeÖâØmõ@é]Ü+Ýâá9Ü�ø�Ç�ßjÝâÒ�È%é]Ý×ÕjÜ�ÕjÜÛÒ
Ø ÝâÈjÕDÇ�ÐÛá�Ò}åæß9Ê�Ì÷ÕjÜÛÒ5Õ9Ê�ßjÚÛÈ�Ç � ÝâÈÓõyåæß9ÒQL�ÚÛÒeÐÛá@
�Í±È9ÒeÖâÒ�áeÕjÝ×ø­ÒÙßDÇ�Ø ÝâÊ�Ì5ÒeÕjßU
�Ê�å(ÕjÜ+ÝâÈ�ÒeÌfÝâÈ9ÈjÝâÊ�Ð�Ç�Ö×ÖâÊÓé(È�åæÊ�ß�ÇÈjÔ
Ç�ÕjÝóÇ�Ö×ÖK
µß9Ò�È9Ê�Ö×ø­Ò�Ø«Ì5ÒÓÇ�ÈjÚ+ß9ÒeÌ5ÒeÐ�ÕÓê=�wåAÕjÜÛÒ�Ô+ÖóÇ�È9Ì}Ç}ÝâÈXÊ�Ô+ÕjÝâáÓÇ�Ö×ÖK
µÕjÜ+Ýâá9Ëzå¤Ê�ßôÕjÜÛÒ�éJÇ�ø­ÒeÖâÒeÐ+Þ�ÕjÜ Ú+ÐÛØ+Òeß
á�Ê�ÐÛÈjÝâØ+ÒeßDÇ�ÕjÝâÊ�ÐyõFÝwê Ò�êþé]ÜÛÒeÐ�Ç�ìÛÈ9Ê�ßjÔ+ÕjÝâÊ�Ð´Ç�ÐÛØ�ß9ÒñÍ±ÒeÌfÝâÈDÈjÝâÊ�Ð�Ê�åLßDÇ�Ø ÝóÇ�ÕjÝâÊ�ÐþÝâÈ}Ø+Ê�ÌfÝ×Ð
Ç�Ð�Õ�á�Ê�ÌfÔ
Ç�ß9Ò�Ø
Õ9Ê«ÕjßDÇ�ÐÛÈjÌfÝâÈ9È9ÝâÊ�Ð�ÕjÜ+ß9Ê�Ú+Þ�Ü*ÕjÜÛÒÙÔ+ÖóÇ�ÈjÌ}Ç õ=é]Ü+ÝâáDÜVÝâÈ�åæÚ+ÖçúÛÖ×ÖâÒ�Ø�åæÊ�ß�ÕjÜÛÒ�è�)~è¯å ß9ÒQL�ÚÛÒeÐÛá@
 ßDÇ�Ð+Þ­Ò�Ý×Ð*Ç
Õ9Ê�Ë�Ç�Ì}Ç�Ë�Ý×ÐfÌ5Ê�È9ÕïáÓÇ�È9Ò�ÈÓõ�ÕjÜÛÒeÐfÕjÜÛÒJÔ+ÖóÇ�ÈjÌ}ÇôìBÒeÜ
Ç�ø­Ò�È	Ö×Ý×Ë­Ò(Çôì+ÖóÇ�á9Ë&ì:Ê&Ø'
�ßDÇ�Ø ÝóÇ�Õ9Ê�ßAÇ�ÐÛØ�ÕjÜÛÒJÝ×Ð�Õ9ÒeÐÛÈjÝ×Õ�

Ê�å
ÕjÜ+ÝâÈnÒeÌfÝâÈ9È9ÝâÊ�Ð�ÝâÈnÇ]åæÚ+ÐÛáeÕjÝâÊ�ÐfÊ�å
ÕjÜÛÒ~ÒeÖâÒ�áeÕjß9Ê�Ð�Õ9ÒeÌfÔBÒeßDÇ�ÕjÚ+ß9ÒJÊ�Ð+ÖK
­õ�ì+Ú+ÕPÐÛÊ�Õ=Ê�åÛÕjÜÛÒ~Ô+ÖóÇ�ÈjÌ}ÇÏØ+ÒeÐÛÈjÝ×Õ	
­ê
ÉJÜ
Ç�Õ~é~Çj
­õ Ì5ÒÓÇ�ÈjÚ+ßjÝ×Ð+Þ�ÕjÜÛÒÏÝ×Ð�Õ9ÒeÐÛÈ9Ý×Õ	
ÙÊ�åmÕjÜÛÒôÒeÖâÒ�áeÕjß9Ê�Ðªá@
&áeÖâÊ�Õjß9Ê�Ð�ÒeÌfÝâÈ9ÈjÝâÊ�Ð�Ý×Ð�ÇLÐ
Ç�ßjß9ÊÓéþå ß9ÒQL�ÚÛÒeÐÛá@

 j������A�) �¡ �¢B£�¤�¥¦¤�§©¨ ��ª



z ê yÛêµ7mÝ×ÕjÜ+Ý×Ú+Ì ìBÒÓÇ�Ì Ý×ÌfÔ
Ç�áeÕFÒ � áeÝ×ÕDÇ�ÕjÝâÊ�ÐµÈjÔBÒ�áeÕjß9Ê�È9á�Ê�ÔM
 w u

resonance layer

gyrotron
from

steerable
launcher

deposition
of power
location

î3ïtðIñ�òjó¯ª�õU�R÷Ã��	Tù'ú�������üd	¯þ���� ÿ ü�ýMÿ�
��ô�tù'ú«LuNy»9G �v����ýS	Tù'ú����qý�þµ�tù'úX6������^�°üd�"ý_LJNy»9G#û¤ú����^ütý�tù'ú}���t�������x$#�2
 ÿ ú��Bþ�úQ�

��Tü���üd
"ý 
i	�	��6�������}�tù'ú%ü�ý¶�	ú��^�jú�	���üd
"ýþ
��=ûÏú����Î�"ý�þº�Ïú���
"ý��"ýS	¤úq�v����ú��i$
é]Ý×ÐÛØ+ÊÓé�Ô+ß9ÊÓø&ÝâØ+Ò�ÈrÕjÜÛÒAÒeÖâÒ�áeÕjß9Ê�Ð�Õ9ÒeÌfÔBÒeßDÇ�ÕjÚ+ß9ÒJÇ�ÕrÕjÜÛÒAÔ:Ê�Ý×Ð�ÕPé]ÜÛÒeß9Ò~ÕjÜÛÒAÖ×Ý×ÐÛÒAÊ�å
ÈjÝ×Þ�Ü�ÕrÊ�å_ÕjÜÛÒ~Ç�Ð�Õ9ÒeÐ+Ð
Ç
Ý×Ð�Õ9Òeß9È9Ò�áeÕ9ÈFÕjÜÛÒ%Ì}ÇtýNÊ�ßFßDÇ�Ø Ý×ÚÛÈÏÇ�Õ]é]Ü+Ýâá9ÜµÕjÜÛÒ%Ì}Ç�Þ�ÐÛÒeÕjÝâá%ú
ÒeÖâØ ÈjÕjß9ÒeÐ+Þ�ÕjÜzÝâÈ]ß9Ò�È9Ê�Ð
Ç�Ð�Õ(å¤Ê�ß(ÕjÜÛÒ%á9ÜÛÊ�ÈDÒeÐ
å ß9ÒQL�ÚÛÒeÐÛá@
­êªÉJÜÛÒÙè2)~è¯Ø ÝóÇ�Þ�ÐÛÊ�È9ÕjÝâáÙÊ�ÐVãXà&ÆXè�� �ÏÔ+Þ�ßDÇ�Ø+Ò5Ü
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ÉJÜÛÒ�áÓÇ�ÖâáeÚ+ÖóÇ�ÕjÝâÊ�ÐÛÈfÈ9Ê å¤Ç�ßfÇ�ß9Ò�ì
Ç�È9Ò�ØVÊ�Ð�ÕjÜÛÒªÇ�È9ÈjÚ+ÌfÔ+ÕjÝâÊ�ÐVÕjÜ
Ç�Õ�ÕjÜÛÒ�á�Ê�Ì�ì+Ý×ÐÛÒ�Ø�ìBÒÓÇ�Ì5È�Ü
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é]Ü+Ýâá9Ü Ì5ÒÓÇ�ÐÛÈ%ÕjÜ
Ç�Õ�Ç�Ð�Ç�Ø+Ø Ý×ÕjÝâÊ�Ð
Ç�Ö	Õ9ÒeßjÌ�Ç�Õ%ÕjÜÛÒfÊ�Ô+ÕjÝâáÓÇ�Önå ß9ÒQL�ÚÛÒeÐÛá@
�Ç�Ô+Ô:ÒÓÇ�ß9ÈÓê�ãJÕ%ÕjÜÛÒfÊ�Ú+ÕjÔ+Ú+Õ�Ê�å
ÕjÜÛÒLØ+ÒeÕ9Ò�áeÕ9Ê�ßÓõ:ÕjÜ+ÝâÈ=ýNÚÛÈjÕFáÓÇ�ÚÛÈ9Ò�ÈôÇ5á�Ê�ÐÛÈjÕDÇ�Ð�ÕôÊl�mÈ9ÒeÕ(ø­Ê�Ö×ÕDÇ�Þ­Ò�ì+Ú+ÕÏØ+Ê&Ò�È(ÐÛÊ�ÕôÇ��mÒ�áeÕFÕjÜÛÒ�Ø+ÒeÕ9Ò�áeÕjÝâÊ�Ð«Ê�å
ÕjÜÛÒXÔ+Ü
Ç�È9ÒLÈjÜ+ÝçåæÕ(Ê�årÕjÜÛÒXìBÒÓÇ�ÕFÈjÝ×Þ�Ð
Ç�Öwê
ãFÖ×ß9ÒÓÇ�Ø'
�Ç�ÕnÕjÜ+ÝâÈnÔBÊ�Ý×Ð�ÕÓõ�ÇFÔ+ßjÝ×ÐÛáeÝ×Ô
Ç�Ö+éAÒÓÇ�Ë&ÐÛÒ�È9È=Ê�å:ÕjÜÛÒAÝ×Ð�Õ9ÒeßNåæÒeß9Ê�Ì5ÒeÕjßU
�Ì5ÒeÕjÜÛÊ&Ø�ìBÒ�á�Ê�Ì5Ò�ÈïÇ�Ô+Ô
Ç�ß9ÒeÐ�Õj�
ÆÏÚÛÒJÕ9ÊLÕjÜÛÒP!:ÍwÔ:ÒeßjÝâÊ&Ø ÝâáeÝ×Õ	
fÊ�åBÕjÜÛÒJåæÚ+ÐÛáeÕjÝâÊ�Ð � ìîí è º � À õ�ÕjÜÛÒeß9Ò(ÝâÈ=ÐÛÊXéJÇQ
fÕ9Ê%Ø ÝâÈjÕjÝ×Ð+Þ�Ú+ÝâÈ9ÜÙÇXÔ+Ü
Ç�È9Ò]Ø Ýçå ÍåæÒeß9ÒeÐÛá�ÒzØH,´=:ÒÏ�"! � =_��ñ�åæß9Ê�Ì Ç%Ô+Ü
Ç�È9ÒÏØ Ý��BÒeß9ÒeÐÛá�Ò�Ø~ê	à&ÊLÕjÜÛÒÏÖ×Ý×ÐÛÒñÍwÝ×Ð�Õ9ÒeÞ�ßDÇ�Õ9Ò�ØªÒeÖâÒ�áeÕjß9Ê�Ð�Ø+ÒeÐÛÈjÝ×Õ	

Ì5ÒÓÇ�ÈjÚ+ß9Ò�Ø ÕjÜ+ÝâÈÏé~Çj
zÝâÈÏÇ�ßjì+Ý×ÕjßDÇ�ßU
 Õ9Ê�Ç�ÐµÝ×Ð�Õ9ÒeÞ­ÒeßôÌ�Ú+Ö×ÕjÝ×Ô+ÖâÒ�Ê�åE=y3"À Ô 1 ÕjÜÛÒ�Ç�Ì5Ê�Ú+Ð�ÕXÊ�å	Ø+ÒeÐÛÈjÝ×Õ�
zÕjÜ
Ç�Õá�Ê�ßjß9Ò�ÈjÔ:Ê�ÐÛØ+ÈLÕ9Ê�Ç�Ô+Ü
Ç�ÈDÒfÈjÜ+Ýçå Õ%Ê�å~ÕjÜÛÒ�Ô+ß9Ê�ì:Ò�ìBÒÓÇ�Ì Ê�å��"!�4ñê�ÉJÜ+ÝâÈ�Ç�Ì�ì+Ý×Þ�Ú+Ý×Õ	
$ì:Ò�á�Ê�Ì5Ò�ÈLß9ÒeÖâÒeø�Ç�Ð�Õ
é]ÜÛÒeÐ�ÕjÜÛÒôÖóÇ�È9ÒeßJéJÇ�ø­ÒeÖâÒeÐ+Þ�ÕjÜ ÝâÈJáDÜÛÊ�È9ÒeÐªÝ×ÐzÇ�éJÇQ
�ÕjÜ
Ç�ÕJÕ	
&Ô+ÝâáÓÇ�ÖmÖ×Ý×ÐÛÒñÍwÝ×Ð�Õ9ÒeÞ�ßDÇ�Õ9Ò�Ø ÒeÖâÒ�áeÕjß9Ê�ÐzØ+ÒeÐÛÈ9Ý×ÕjÝâÒ�È
Ý×Ð�ÕjÜÛÒ�åæÚÛÈjÝâÊ�Ð�Ø+Òeø&Ýâá�Ò Ç�ß9ÒªÞ�ß9ÒÓÇ�Õ9Òeß}ÕjÜ
Ç�Ð =y3"À Ô ê�ÉJÜ+ÝâÈÙØ Ý�V}áeÚ+Ö×Õ	
�áÓÇ�Ð�ì:ÒªÊSø­Òeß9á�Ê�Ì5Ò ìM
VÚÛÈ9Ý×Ð+Þ�ÇÌ�Ú+Ö×ÕjÝ×ßDÇ�Ø ÝóÇ�Ð�Ô+Ü
Ç�ÈDÒ5Ø+ÒeÕ9Ò�áeÕjÝâÊ�Ð�ÈU
 ÈjÕ9ÒeÌ Ç�È%ÖâÊ�Ð+ÞµÇ�ÈLÕjÜÛÒfÌ5ÒÓÇ�ÈjÚ+ß9ÒeÌ5ÒeÐ�Õ�ÈjÕDÇ�ßjÕ9È%é]Ý×ÕjÜ ÕjÜÛÒ5Õ9Ê�Ë�Ç�Ì}Ç�Ë
Òeø�Ç�áeÚ
Ç�Õ9Ò�Ø 1 Ýwê Ò�êïÇ�ÕJÑÓÒeß9Ê�ÒeÖâÒ�áeÕjß9Ê�ÐzØ+ÒeÐÛÈjÝ×Õ	
G4~Ç�ÐÛØ�Ç�Ö×ÖmáDÜ
Ç�Ð+Þ­Ò�È(Ê�åPØ+ÒeÐÛÈjÝ×Õ�
ÙÊ&á�áeÚ+ßJÈ9Ú'V}áeÝâÒeÐ�ÕjÖK
�ÈjÖâÊÓé]ÖK

È9Ê�ÕjÜ
Ç�ÕFÇ�Ö×ÖyÕjßDÇ�ÐÛÈjÝ×ÕjÝâÊ�ÐÛÈ(å ß9Ê�Ì Ê�ÐÛÒ%ÔBÒeßjÝâÊ&ØªÊ�årÕjÜÛÒXìBÒÓÇ�ÕFÈjÝ×Þ�Ð
Ç�ÖmÕ9ÊfÕjÜÛÒXÐÛÒ � ÕFáÓÇ�ÐªìBÒ%á�Ê�Ú+Ð�Õ9Ò�ØmêAÉJÜ+ÝâÈÌ}Ç�Ë­Ò�ÈXÇ�ÐµÝ×Ð�Õ9ÒeßNå¤Òeß9Ê�Ì5ÒeÕjßjÝâáfØ+ÒeÐÛÈjÝ×Õ	
µÌ5ÒÓÇ�ÈjÚ+ß9ÒeÌ5ÒeÐ�ÕXÜ+ÝâÈjÕ9Ê�ßU
�Í±Ø+ÒeÔBÒeÐÛØ+ÒeÐ�ÕÓõyÇ�ÈôÕjÜÛÒ�ÕjßjÚÛÒ�Ø+ÒeÐÛÈjÝ×Õ�
 áÓÇ�Ð
ì:ÒÙÔ+ß9ÊÓø&ÝâØ+Ò�Ø*Ê�Ð+ÖK
�é]ÜÛÒeÐ�ÕjÜÛÒ�Ø+ÒeÐÛÈjÝ×Õ	
VÒeø­Ê�Ö×Ú+ÕjÝâÊ�Ð*Ü
Ç�È�ì:Ò�ÒeÐ�á�Ê�Ð�ÕjÝ×Ð�ÚÛÊ�ÚÛÈjÖK
�Ì5Ê�Ð+Ý×Õ9Ê�ß9Ò�Ø*ÈjÝ×ÐÛá�Ò�ÕjÜÛÒ
ì:ÒeÞ�Ý×Ð+Ð+Ý×Ð+Þ�Ê�å:ÕjÜÛÒFÔ+ÖóÇ�ÈjÌ}ÇLØ ÝâÈ9áDÜ
Ç�ßjÞ­Ò�ê��wåyÇXßDÇ�Ô+ÝâØÙØ+ÒeÐÛÈjÝ×Õ	
5áDÜ
Ç�Ð+Þ­ÒFáÓÇ�Ð+ÐÛÊ�Õ	ìBÒJå¤Ê�Ö×ÖâÊÓé~Ò�ØÙØ ÚÛÒFÕ9Ê%Ö×Ý×Ì�Í



wq­ yÛê6�±Ð�Õ9ÒeßNåæÒeß9Ê�Ì5ÒeÕjßjÝâá�Ø+ÒeÐÛÈjÝ×Õ	
�Ì5ÒÓÇ�ÈjÚ+ß9ÒeÌ5ÒeÐ�Õ

Ý×Õ9Ò�Ø�ÕjÝ×Ì5Òôß9Ò�È9Ê�Ö×Ú+ÕjÝâÊ�ÐzÊ�å@ÕjÜÛÒôß9ÒÓÇ�Ø+Ê�Ú+Õ(ÒeÖâÒ�áeÕjß9Ê�Ð+Ýâá�ÈÓõÛÝçåPÒeÖâÒ�áeÕjßjÝâáXÐÛÊ�ÝâÈ9ÒXØ ÝâÈjÕjÚ+ßjìÛÈJÕjÜÛÒôß9ÒÓÇ�Ø+Ê�Ú+Õ(ÈU
 ÈjÕ9ÒeÌ
Ê�ß(Ýçå=ÕjÜÛÒLÈ9Ý×Þ�Ð
Ç�ÖyÝâÈ]Õ9ÒeÌfÔBÊ�ßDÇ�ßjÝ×ÖK
ªÖâÊ�ÈjÕ(Ø ÚÛÒ%Õ9ÊfìBÒÓÇ�Ì Ø+ÒT&
Ò�áeÕjÝâÊ�Ð«Ý×ÐªÕjÜÛÒLÔ+ÖóÇ�ÈjÌ}Ç õ+ÕjÜÛÒLÌ5ÒÓÇ�ÈjÚ+ß9ÒeÌ5ÒeÐ�Õ
Ê�Ð+ÖK
�Ô+ß9ÊÓø&ÝâØ+Ò�È}ÒeÖâÒ�áeÕjß9Ê�ÐþØ+ÒeÐÛÈjÝ×Õ	
*Ý×Ð å¤Ê�ßjÌ}Ç�ÕjÝâÊ�Ð�Ì5Ê&Ø Ú+ÖâÊ =y3"À Ô õAé]Ü+Ýâá9Ü�ÝâÈ5Ý×Ð*Þ­ÒeÐÛÒeßDÇ�ÖÏÐÛÊ�Õ5ÚÛÈ9ÒñåæÚ+ÖwõÒ�ÈjÔBÒ�áeÝóÇ�Ö×ÖK
�å¤Ê�ßFß9ÒÓÇ�ÖçÍwÕjÝ×Ì5Ò�á�Ê�Ð�Õjß9Ê�Öwê3�±å=ÕjÜÛÒ�áÓÇ�ÖâáeÚ+ÖóÇ�Õ9Ò�Ø«Ø+ÒeÐÛÈjÝ×Õ	
µÈjÚÛØ+Ø+ÒeÐ+ÖK
ªì:Ò�á�Ê�Ì5Ò�ÈXÇ��mÒ�áeÕ9Ò�Ø ìM
 Ç�Ð
Òeßjß9Ê�ßfÕjÜ
Ç�Õ�ÝâÈfÇzÌ�Ú+Ö×ÕjÝ×Ô+ÖâÒzÊ�å~= 3"À Ô õïÕjÜ+ÝâÈ�ÝâÈ�Ê�åæÕ9ÒeÐ�ß9ÒñåæÒeßjß9Ò�ØVÕ9Ê�Ç�ÈfÇ(�¤åæßjÝ×Ð+Þ­Ò�ý Ú+ÌfÔ'�Dê�ÉJÜÛÒ�ÚÛÈ9Ò�Ê�åÕjÜ+ÝâÈJÒ � Ô+ß9Ò�È9ÈjÝâÊ�Ð}Ü
Ç�ÈAÜ+ÝâÈjÕ9Ê�ßjÝâáÏß9ÒÓÇ�È9Ê�ÐÛÈÓõ�Ý×Õ~Ê�ßjÝ×Þ�Ý×Ð
Ç�Õ9Ò�ÈAåæß9Ê�Ì ÇLÕjÝ×Ì5ÒFé]ÜÛÒeÐÙúÛß9ÈjÕAå ÚÛÈjÝâÊ�Ð�Ø+Òeø�Ýâá�Ò�ÈAéAÒeß9Òì+Ú+Ý×Ö×ÕfÇ�ÐÛØ Ô+ÖóÇ�ÈjÌ}Ç Ø+ÒeÐÛÈjÝ×Õ	
�é~Ç�È�Ì5ÒÓÇ�ÈjÚ+ß9Ò�Ø�ìM
 á�Ê�Ú+Ð�ÕjÝ×Ð+Þ«Ý×Ð�Õ9ÒeßNå¤Òeß9ÒeÐÛá�ÒÙå ßjÝ×Ð+Þ­Ò�È�Ì}Ç�Ð�Ú
Ç�Ö×ÖK
­êµà�Ý×ÐÛá�Ò
ÕjÜÛÒ�È9Ò�ØÛÇj
&ÈÓõ:ÕjÜÛÒ%�¤å ßjÝ×Ð+Þ­ÒT��Ü
Ç�ÈôÊ�åæÕ9ÒeÐ«ì:Ò�ÒeÐ$ÚÛÈ9Ò�Ø$Ç�È%Ç5Ú+Ð+Ý×ÕÏåæÊ�ßôÔ+ÖóÇ�ÈjÌ}Ç�Ø+ÒeÐÛÈjÝ×Õ�
zÕjÜ
Ç�Õ%áÓÇ�Ð$Ç�ÖâÈ9ÊÙìBÒ
å¤Ê�Ú+ÐÛØªÝ×ÐzÕjÜÛÒXÖ×Ý×Õ9ÒeßDÇ�ÕjÚ+ß9Ò�ê2�wårÕjÜÛÒ%Ì5ÒÓÇ�ÈjÚ+ß9Ò�ØzØ+ÒeÐÛÈ9Ý×Õ	
ªØ+Ê�Ò�È(ÐÛÊ�Õ(ß9ÒeÕjÚ+ßjÐzÕ9ÊfÑÓÒeß9Ê+õ+ì+Ú+ÕFÕ9Ê5Ç 1 Ô:Ê�È9Ý×ÕjÝ×ø­Ò
Ê�ß~ÐÛÒeÞ�Ç�ÕjÝ×ø­Òs4=Ì�Ú+Ö×ÕjÝ×Ô+ÖâÒXÊ�åy=y3lÀ Ô ÇtåæÕ9Òeß	ÕjÜÛÒÏÔ+ÖóÇ�ÈjÌ}Ç�Ø ÝâÈ9á9Ü
Ç�ßjÞ­Ò�õ&ÕjÜ+ÝâÈAÝâÈAÒeø&ÝâØ+ÒeÐÛá�Ò(å¤Ê�ßïÕjÜÛÒôÊ�á�áeÚ+ßjß9ÒeÐÛá�ÒÊ�å 1 Ç�Õ(ÖâÒÓÇ�ÈjÕ(Ê�ÐÛÒs4AåæßjÝ×Ð+Þ­ÒJýNÚ+ÌfÔyê
ãôÈªÝ×Ð�Õ9ÒeßNå¤Òeß9Ê�Ì5ÒeÕjßjÝâáVÌ5ÒÓÇ�ÈjÚ+ß9ÒeÌ5ÒeÐ�Õ9Èµß9ÒQL�Ú+Ý×ß9Ò�Ç�ÖâÊ�Ð+Þ�á�Ê�ÜÛÒeß9ÒeÐÛá�Ò�ÖâÒeÐ+Þ�ÕjÜ/Ê�åfÕjÜÛÒ�Ö×Ý×Þ�Ü�Õ ìBÒÓÇ�ÌzõLÇ
ÖóÇ�È9Òeß}ÝâÈ5ß9ÒQL�Ú+Ý×ß9Ò�Ø�Ç�È5ÕjÜÛÒªÖ×Ý×Þ�Ü�ÕÙÈ9Ê�Ú+ß9á�Ò�ê �«Ê�ß9Ò�ÊÓø­ÒeßÓõ]Ê�ÐÛÒªìBÒÓÇ�Ì á�Ê�ÌfÔBÊ�ÐÛÒeÐ�Õ�Ü
Ç�ÈfÕ9Ê ìBÒªÈjÜ+ÝçåæÕ9Ò�Ø
Ý×Ð$Ý×Õ9ÈFå ß9ÒQL�ÚÛÒeÐÛá@
zì�
«Ç}ÈjÌ}Ç�Ö×ÖïÇ�Ì5Ê�Ú+Ð�Õ5á³ÄþÝ×Ð$Ê�ß9Ø+ÒeßXÕ9Ê�Ç�Ô+Ô+ÖK
zÕjÜÛÒ�ÜÛÒeÕ9Òeß9Ê&Ø'
�ÐÛÒ�Ô+ßjÝ×ÐÛáeÝ×Ô+ÖâÒ�ê�à�Ü+ÝçåæÕNÍ
Ý×Ð+Þ«ÕjÜÛÒfåæß9ÒQL�ÚÛÒeÐÛá@
�ÇtåæÕ9Òeßjé~Ç�ß9Ø+È�á�Ê�Ú+ÖâØ�ì:Ò�Ç�ø­Ê�ÝâØ+Ò�Ø�ì�
�ÚÛÈjÝ×Ð+Þ«Õ±é~Ê ÖóÇ�ÈDÒeß9È�é]Ý×ÕjÜVÈjÖ×Ý×Þ�Ü�ÕjÖK
�Ø Ý��mÒeß9ÒeÐ�Õ
áÓÇÓø�Ý×Õ�
 ÖâÒeÐ+Þ�ÕjÜ«ÕjÜ
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ÕjÜÛÒeß9ÒLÇ�ß9ÒXØ Ý��BÒeß9ÒeÐ�ÕFÈU
 ÈjÕ9ÒeÌ5Èj�nãhÆO) v Ý×Ð�Õ9ÒeßNåæÒeß9Ê�Ì5ÒeÕ9ÒeßÏé]Ý×ÕjÜ
úÛø­Ò5ÜÛÊ�ßjÝ×ÑÓÊ�Ð�ÕDÇ�ÖJá9Ü
Ç�Ð+ÐÛÒeÖâÈSõïÇ�ÐÛØ�Çªø­ÒeßjÕjÝâáÓÇ�Ö~Õ±é~Ê�Í±á�Ê�ÖâÊ�ß�¾%¿AÀjÁlÂ�ÃsÄ�ÃÙÝ×Ð�Õ9ÒeßNå¤Òeß9Ê�Ì5ÒeÕ9Òeß�é]Ý×ÕjÜ;zªÖ×Ý×ÐÛÒ�È
Ê�ånÈjÝ×Þ�Ü�ÕÓê	ãôÈ]ÕjÜÛÒLáÓÇ�ÖâáeÚ+ÖóÇ�ÕjÝâÊ�Ð$Ê�ånØ+ÒeÐÛÈ9Ý×Õ	
ªÔ+ß9Ê�úÛÖâÒ�È(é]Ý×ÕjÜ+Ý×ÐµÕjÜ+ÝâÈ]ÕjÜÛÒ�ÈjÝâÈFéAÊ�ßjË�é]Ý×Ö×Ö@Ê�Ð+ÖK
�ß9ÒeÖK
ªÊ�ÐzÕjÜÛÒ
Ì5ÒÓÇ�ÈjÚ+ß9ÒeÌ5ÒeÐ�Õ9È�Ê�åAÕjÜÛÒfÆO) v Ý×Ð�Õ9ÒeßNåæÒeß9Ê�Ì5ÒeÕ9ÒeßÓõrÊ�Ð+ÖK
µÕjÜ+ÝâÈ%ÈÏ
&ÈjÕ9ÒeÌÂÝâÈ%Ø ÝâÈ9áeÚÛÈDÈ9Ò�Ø«Ý×Ð Ø+ÒeÕDÇ�Ý×Ö=ÜÛÒeß9Ò�ê�ã
Ø+ÒeÕDÇ�Ý×ÖâÒ�Ø}Ø ÝâÈ9áeÚÛÈ9È9ÝâÊ�Ð}Ê�åmÕjÜÛÒ�¾%¿AÀjÁlÂ-ÃjÄ-ÃFÝ×Ð�Õ9ÒeßNåæÒeß9Ê�Ì5ÒeÕ9Òeß]áÓÇ�ÐÙì:ÒJå¤Ê�Ú+ÐÛØfÝ×Ð�Ç�Ô+Ô:ÒeÐÛØ Ý � ã�êxw êrãJÕAÕjÜÛÒÒeÐÛØ�Ê�åPÕjÜ+ÝâÈ~áDÜ
Ç�Ô+Õ9ÒeßÓõ�ýNÚÛÈjÕAÕjÜÛÒôì
Ç�ÈjÝâáôÔ+ß9Ê�ÔBÒeßjÕjÝâÒ�È]Ê�å@ÕjÜÛÒO¾%¿AÀjÁlÂ�ÃsÄ�Ã�ÈU
 ÈjÕ9ÒeÌ Ç�ß9Òôì+ßjÝâÒT&G
�ÈjÚ+ÌfÌ}ÇtÍ
ßjÝ×ÑÓÒ�Ømê
òÛÊ�ß}ÕjÜÛÒµÜÛÊ�ßjÝ×ÑÓÊ�Ð�ÕDÇ�ÖXÖ×Ý×ÐÛÒ�È�Ê�å�ÈjÝ×Þ�Ü�ÕÓõÏÇ Ø+ÒeÚ+Õ9ÒeßjÝ×Ú+Ì�á@
�Ç�Ð+ÝâØ+Ò ÖóÇ�ÈDÒeßÙÝâÈÙÚÛÈ9Ò�Ø�Ç�ÈÙÕjÜÛÒzÖ×Ý×Þ�Ü�ÕªÈ9Ê�Ú+ß9á�Ò�ê
ÉJÜ+ÝâÈFÝâÈXÇfø­ÒeßU
ªßDÇ�ß9Ò�Õ	
&Ô:Ò�Ê�åïÕ9ÒeßDÇ�ÜÛÒeßjÕjÑ�ÖóÇ�È9ÒeßFé]ÜÛÊ�È9Ò�Ì}Ç�Ý×Ð�Ç�Ô+Ô+Ö×ÝâáÓÇ�ÕjÝâÊ�Ð«ÝâÈÏÕjÜÛÒLÚÛÈDÒ�Ê�Ðµå ÚÛÈjÝâÊ�Ð«Ø+ÒñÍ
ø�Ýâá�Ò�ÈÓê}ÉJÜÛÒ}Ç�áeÕjÝ×ø­Ò5Ì5Ò�Ø Ý×Ú+Ì Ê�å~ÕjÜ+ÝâÈ�ÖóÇ�È9ÒeßLÝâÈ%ÕjÜÛÒÙØ+ÒeÚ+Õ9ÒeßDÇ�Õ9Ò�Ø Ô+ßjÚÛÈ9ÈjÝâáÙÇ�áeÝâØ�Ì5Ê�ÖâÒ�áeÚ+ÖâÒ 1 ÆO) v 4ôÝ×Ð
Þ�Ç�È9Ò�Ê�ÚÛÈXÈjÕDÇ�Õ9Ò�êA7PÇ�È9Òeß%ÒeÌfÝâÈ9ÈjÝâÊ�Ð«ÝâÈXÇ}ß9Ò�ÈjÚ+Ö×ÕXÊ�å	ÕjßDÇ�ÐÛÈjÝ×ÕjÝâÊ�ÐÛÈôìBÒeÕ±éAÒ�ÒeÐ�ß9Ê�ÕDÇ�ÕjÝâÊ�Ð
Ç�Ö	Ç�ÐÛØµø&Ý×ì+ßDÇ�ÕjÝâÊ�Ð
Ç�Ö
ÈjÕDÇ�Õ9Ò�ÈXÊ�å	ÕjÜÛÒ�Æ5) v Ì5Ê�ÖâÒ�áeÚ+ÖâÒ�ê�òrÝ×Þ�Ú+ß9ÒByÛêx­ÙÈ9ÜÛÊÓé(È%Ç�Ð�ÒeÐÛÒeßjÞq
 ÖâÒeø­ÒeÖ=Ø ÝóÇ�Þ�ßDÇ�Ìzõmé]ÜÛÒeß9Ò�ÕjÜÛÒ�ÕjßDÇ�ÐÛÈjÝçÍ
ÕjÝâÊ�Ð é~ÇÓø­ÒeÖâÒeÐ+Þ�ÕjÜÛÈ1× ) � ×GÀ � ×Iè5Ç�ÐÛØ'× ' Ç�ß9Ò u ­q� êx�q� õ u �q  êx  u õ u �lyÛê³�" zÇ�ÐÛØ u �lyÛê³�"¬!�mÌ × wly Ø ê+�·Ð�ÕjÜ+ÝâÈÖâÒeø­ÒeÖAØ ÝóÇ�Þ�ßDÇ�Ìzõ Ö Ø+ÒeÐÛÊ�Õ9Ò�È�ÕjÜÛÒ}ß9Ê�ÕDÇ�ÕjÝâÊ�Ð
Ç�Ö�L�Ú
Ç�Ð�ÕjÚ+Ì Ð�Ú+Ì�ì:ÒeßfÇ�ÐÛØ ÕjÜÛÒÙÊ�ÕjÜÛÒeß:zªúÛÞ�Ú+ß9Ò�È�Ç�ß9Ò}ÕjÜÛÒ
ø�Ý×ì+ßDÇ�ÕjÝâÊ�Ð
Ç�ÖWL�Ú
Ç�Ð�ÕjÚ+Ì÷Ð�Ú+Ì�ìBÒeß9ÈÓêfòrÝ×Þ�Ú+ß9Ò0yÛêx­ªÇ�ÖâÈ9Ê�Ý×Ö×Ö×ÚÛÈ9ÕjßDÇ�Õ9Ò�ÈLÕjÜÛÒ+z�á�Ê�ßjß9Ò�ÈjÔBÊ�ÐÛØ Ý×Ð+Þzø&Ý×ì+ßDÇ�ÕjÝâÊ�Ð
Ç�Ö
ÈjÕDÇ�Õ9Ò�ÈFÊ�å=ÕjÜÛÒLÖ×Ý×ÐÛÒÓÇ�ßôÆO) v Ì5Ê�ÖâÒ�áeÚ+ÖâÒ�ê]ã]áeÕjÚ
Ç�Ö×ÖK
­õ_ÕjÜÛÒeß9Ò�Ç�ß9ÒLåæÊ�Ú+ßFø�Ý×ì+ßDÇ�ÕjÝâÊ�Ð
Ç�ÖnØ+ÒeÞ�ß9Ò�Ò�ÈÏÊ�ånåæß9Ò�Ò�Ø+Ê�Ì
Ç�È]ÕjÜÛÒXÌ5Ê�ÖâÒ�áeÚ+ÖâÒ�áÓÇ�ÐzÔBÒeßNå¤Ê�ßjÌ Õ±éAÊÙØ Ý��BÒeß9ÒeÐ�ÕÓõ+ì+Ú+ÕFØ+ÒeÞ­ÒeÐÛÒeßDÇ�Õ9Ò�Ø ì:ÒeÐÛØ Ý×Ð+Þ}Ê�ÈDáeÝ×Ö×ÖóÇ�ÕjÝâÊ�ÐÛÈÓê S Ð+ÖK
ªÊ�ÐÛÒ
Ê�åïÕjÜÛÒeÌüÝâÈôÈjÜÛÊÓé]Ð$Ý×ÐµÕjÜÛÒLúÛÞ�Ú+ß9Ò�õ_å¤Ê�ßFÕjÜÛÒ�Ê�ÕjÜÛÒeßXÊ�ÐÛÒ�õ_ÕjÜÛÒ�Ç�Õ9Ê�Ì5ÈÏé~Ê�Ú+ÖâØ$Ê�È9áeÝ×Ö×ÖóÇ�Õ9Ò�ÔBÒeßjÔBÒeÐÛØ ÝâáeÚ+ÖóÇ�ß
Õ9ÊzÕjÜÛÒ}Ø ßDÇÓé]Ý×Ð+Þ$Ô+ÖóÇ�ÐÛÒ�ê ã Ö×Ý×ÐÛÒÓÇ�ß�á�Ê�Ì�ì+Ý×Ð
Ç�ÕjÝâÊ�Ð*Ê�å(ÕjÜÛÒ�È9Ò5Õ·éAÊ«ìBÒeÐÛØ Ý×Ð+Þ«Ê�È9áeÝ×Ö×ÖóÇ�ÕjÝâÊ�ÐÛÈ�é]Ý×ÕjÜ�È9Ê�Ì5Ò
Ô+Ü
Ç�È9Ò�ÈjÜ+Ýçå Õ�áÓÇ�Ð�ß9Ò�ÈjÚ+Ö×Õ�Ý×Ð�Ç�Ð*Ç�Ð+Þ�Ú+ÖóÇ�ßfÌ5Ê�Ì5ÒeÐ�ÕjÚ+Ì�é]Ý×ÕjÜ�ß9Ò�ÈjÔBÒ�áeÕ�Õ9Ê«ÕjÜÛÒ�Ì5Ê�ÖâÒ�áeÚ+ÖâÒzÇ � ÝâÈÓê�ÉJÜÛÒÈjÚ+Ô:Òeß9ÈDáeßjÝ×Ô+ÕFÐÛÒ � ÕFÕ9ÊÙÕjÜÛÒ�È9Ò�á�Ê�ÐÛØ�L�Ú
Ç�Ð�ÕjÚ+ÌÂÐ�Ú+Ì�ìBÒeß%Ø+ÒeÐÛÊ�Õ9Ò�ÈôÕjÜ+ÝâÈôÇ�Ð+Þ�Ú+ÖóÇ�ßôÌ5Ê�Ì5ÒeÐ�ÕjÚ+ÌkÝ×ÐµÚ+Ð+Ý×Õ9ÈÊ�å��:ê
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Ç�ÐÛá�ÒµÇ�ÕfÇ�ÐM
�ÕjÝ×Ì5Ò�ê �·Õ�á�Ê�ÐÛÈjÝâÈ9Õ9ÈfÊ�åXÇ-zµÌ5ÒeÕ9ÒeßfÖâÊ�Ð+Þ�Þ�ÖóÇ�È9È�ÕjÚ+ì:Ò�ÕjÜ
Ç�ÕfÝâÈ�Ë­ÒeÔ+Õ}Ç�Õ5Ç
á�Ê�ÐÛÈjÕDÇ�Ð�ÕÏÕ9ÒeÌfÔ:ÒeßDÇ�ÕjÚ+ß9Ò�Ê�å u zq fØ+ÒeÞ�ß9Ò�Ò�á�ÒeÐ�ÕjÝ×Þ�ßDÇ�Ø+Ò�ê]ÉJÜ+ÝâÈ(ÝâÈôÇ�á9Ü+ÝâÒeø­Ò�Øµì�
ªÔ+Ú+ÕjÕjÝ×Ð+Þ}ÕjÜÛÒ�ÖóÇ�È9Òeß(ÕjÚ+ìBÒ
á�Ê�ÐÛá�ÒeÐ�ÕjßjÝâáÓÇ�Ö×ÖK
$Ý×Ð�Õ9ÊzÇ�È9Ò�á�Ê�ÐÛØmõBÖóÇ�ßjÞ­Òeß%Þ�ÖóÇ�È9ÈôÕjÚ+ìBÒfÇ�ÐÛØ�&ÛÚÛÈjÜ+Ý×Ð+Þ�ÕjÜÛÒfÈjÔ
Ç�á�Ò�Ý×Ð«ìBÒeÕ±é~Ò�ÒeÐ é]Ý×ÕjÜ Ç�áñÍ
á�Ê�ß9Ø Ý×Ð+Þ�ÖK
�ÜÛÒÓÇ�Õ9Ò�ØÙÈjÝ×Ö×Ýâá�Ê�ÐÛÒ(Ê�Ý×Öwê8�·ÐÛÈjÝâØ+ÒJÕjÜÛÒ]ÖóÇ�È9ÒeßïÕjÚ+ìBÒ�õ�ÇôÞ�Ç�ÈAØ ÝâÈ9á9Ü
Ç�ßjÞ­ÒFÝ×ÐÙÇôÐ+Ý×Õjß9Ê�Þ­ÒeÐ�ÁtÜÛÒeÖ×Ý×Ú+Ì Þ�Ç�È
ÌfÝ � ÕjÚ+ß9Ò(Ç�Õ	ÇôÔ+ß9Ò�È9È9Ú+ß9Ò]Ê�åmÇÏå¤Òeé*ÌfÝ×Ö×Ö×Ý×ì
Ç�ßïÝâÈnÝ×Þ�Ð+Ý×Õ9Ò�ØfìM
�Ç�Ô+Ô+ÖK
&Ý×Ð+Þ�ÇXÆO)�ø­Ê�Ö×ÕDÇ�Þ­Ò(Ê�å_Õ�
�Ô+ÝâáÓÇ�Ö×ÖK
+zrË�î�ê�±Ð�ÕjÜ+ÝâÈ(ÈjÕDÇ�Õ9Ò�õ ÕjÜÛÒ%ÈÏ
&ÈjÕ9ÒeÌ Ø+Ê&Ò�ÈJÐÛÊ�ÕP
­ÒeÕ(ÒeÌfÝ×Õ]ÖóÇ�È9Òeß]ßDÇ�Ø ÝóÇ�ÕjÝâÊ�Ðyê S Ð+ÖK
�Ç�ìBÊ�Ú+Õ u ÌfÝ×Ð�Ú+Õ9ÒLì:Òñå¤Ê�ß9ÒLÇ�Ð



zly yÛê6�±Ð�Õ9ÒeßNåæÒeß9Ê�Ì5ÒeÕjßjÝâá�Ø+ÒeÐÛÈjÝ×Õ	
�Ì5ÒÓÇ�ÈjÚ+ß9ÒeÌ5ÒeÐ�Õ

ã%à&ÆXè�� �FÔ+Þ�ßDÇ�Ø+Ò�Ø ÝâÈ9á9Ü
Ç�ßjÞ­Ò�ÈjÕDÇ�ßjÕ9ÈÓõ
Ø+ÒeÚ+Õ9ÒeßDÇ�Õ9Ò�Ø Ì5ÒeÕjÜ
Ç�ÐÛÒ�Þ�Ç�È 1 ¾ : ' 4~ÝâÈÏÇ�Ø+Ø+Ò�Ø«Ç�ÐÛØµÇ�Ö×ÖâÊÓé(ÈFå¤Ê�ßÕjÜÛÒôÔ+ß9Ê&Ø ÚÛáeÕjÝâÊ�Ð�Ê�årÆ5) v Ì5Ê�ÖâÒ�áeÚ+ÖâÒ�ÈSêïãÏÈX¾ : ' ÝâÈ~ø­ÒeßU
}Ò � ÔBÒeÐÛÈjÝ×ø­ÒXÇ�ÐÛØÙáÓÇ�ÚÛÈDÒ�È~áÓÇ�ßjìBÊ�ÐªØ+ÒeÔ:Ê�È9Ý×ÕjÝâÊ�ÐÝ×ÐÛÈjÝâØ+Ò5ÕjÜÛÒfÖóÇ�È9Òeß%ÕjÚ+ìBÒ�õyÕjÜÛÒ�ÚÛÈ9ÒfÊ�å3¾ : ' ÝâÈ%ß9Ò�ÈjÕjßjÝâáeÕ9Ò�Ø Õ9Ê Ç�ÈjÜÛÊ�ßjÕ%ÕjÝ×Ì5ÒfÝ×Ð�Õ9Òeßjø�Ç�Öwê v Òeø­ÒeßjÕjÜÛÒeÖâÒ�È9ÈSõé]ÜÛÒeÐ�È9Ê�Ì5Ò(Ü�Ú+ÐÛØ ß9Ò�Ø�ÌfÝ×Ð�Ú+Õ9Ò�ÈJÊ�å@Ê�Ô:ÒeßDÇ�ÕjÝâÊ�Ð�é]Ý×ÕjÜ(¾ : ' Ü
ÇÓø­ÒFìBÒ�ÒeÐ�Ç�á�áeÚ+Ì�Ú+ÖóÇ�Õ9Ò�Ømõ Ý×ÕAÝâÈ	ÐÛÒ�á�Ò�È9ÈDÇ�ßU
Õ9ÊÙÊ�Ô:ÒeÐµÕjÜÛÒLÖóÇ�È9ÒeßÏÕjÚ+ì:Ò�Ç�ÐÛØ ß9ÒeÌ5ÊSø­Ò�ÕjÜÛÒ�áÓÇ�ßjì:Ê�ÐµÖóÇQ
­Òeß9ÈôÕjÜ
Ç�ÕFÌ}Ç�Ý×Ð+ÖK
 Ø+ÒeÔBÊ�ÈjÝ×ÕXÇ�ß9Ê�Ú+ÐÛØzÕjÜÛÒ�ÒeÖâÒ�áñÍ
Õjß9Ê&Ø+Ò�ÈÓê�ÆôÚÛÒ�Õ9Ê�ÕjÜ+ÝâÈXÔ+ß9Ê�Ô:ÒeßjÕ�
­õyÆO) v ÖóÇ�È9Òeß9È%Ç�ß9ÒfÊ�Ð+ÖK
µÚÛÈ9Òñå Ú+ÖPå¤Ê�ßXÈ9ÜÛÊ�ßjÕNÍwÔ+Ú+ÖâÈ9ÒfÒ � ÔBÒeßjÝ×Ì5ÒeÐ�Õ9È�Ç�ÐÛØø­ÒeßU
�Ú+Ð+Ö×Ý×Ë­ÒeÖK
$Õ9ÊzìBÒfÚÛÈ9Ò�Ø�Ê�Ð ÐÛÒ � ÕNÍ±È9Õ9ÒeÔ åæÚÛÈjÝâÊ�Ð�Ø+Òeø&Ýâá�Ò�È�Ê�ßLÔBÊÓé~Òeß�Ô+ÖóÇ�Ð�Õ9ÈÓê�à�ÚÛÈ9ÕDÇ�Ý×Ð+Ý×Ð+ÞµÕjÜÛÒfÞ�Ç�ÈØ ÝâÈ9áDÜ
Ç�ßjÞ­Ò}Ý×Ð Ä=ÀsÁlÂ-Ã}ì:ÒeÕ·éAÒ�ÒeÐ�Ô+ÖóÇ�ÈjÌ}ÇzØ ÝâÈDá9Ü
Ç�ßjÞ­Ò�È�ÝâÈLÐÛÒ�á�Ò�È9ÈDÇ�ßU
�Õ9Ê Ë­Ò�ÒeÔ�ÕjÜÛÒ}ÖóÇ�È9ÒeßLÝ×Ð�ÕjÜÛÒeßjÌ}Ç�Ö
ÒQL�Ú+Ý×Ö×Ý×ì+ßjÝ×Ú+ÌzêÙÉJÜÛÒ}ÖâÒeÐ+Þ�ÕjÜ�Ê�å]ÕjÜÛÒfß9Ò�È9Ê�Ð
Ç�Õ9Ê�ß�ÝâÈLÈjÕDÇ�ì+Ý×Ö×Ý×ÑÓÒ�Ø ìM
�z�ÖâÊ�Ð+Þ�L�Ú
Ç�ßjÕjÑ5ß9Ê�Ø+ÈLé]Ý×ÕjÜ�á�ÒeÐ�ÕjßDÇ�Ö
ìBÊ�ß9ÒeÜÛÊ�ÖâÒ5ÕjÜ+ß9Ê�Ú+Þ�Ü é]Ü+ÝâáDÜ�á�Ê&Ê�Ö×Ý×Ð+Þzé~Ç�Õ9Òeß�ÝâÈ%Ô+Ú+ÌfÔ:Ò�Ø Ý×Ð�Ê�ß9Ø+ÒeßLÕ9ÊªË­Ò�ÒeÔ ÕjÜÛÒ0L�Ú
Ç�ßjÕjÑ5Ì}Ç�Õ9ÒeßjÝóÇ�ÖJÇ�Õ
á�Ê�ÐÛÈjÕDÇ�Ð�ÕLÕ9ÒeÌfÔBÒeßDÇ�ÕjÚ+ß9Ò�ê5ãJÕ%ÕjÜÛÒfÊ�ÐÛÒfÒeÐÛØ Ê�åAÕjÜÛÒ�ÖóÇ�ÈDÒeß%ÕjÚ+ì:Ò�õmÕjÜÛÒeß9Ò5ÝâÈLÇ�Ì5ÒeÕDÇ�Ö×Ö×ÝâáfÌfÝ×ßjß9Ê�ßLé]Ü+Ýâá9Ü
áÓÇ�Ð«ì:Ò�Ì5ÊÓø­Ò�Øµé]Ý×ÕjÜ$Ç�Ð«ÒeÖâÒ�áeÕjßjÝâá�Ì5Ê�Õ9Ê�ß%Ç�ÐÛØ$ÇfÌfÝâáeß9Ê�Ì5ÒeÕ9Òeß%È9áeß9ÒeéLõBÇ�Ö×ÖâÊÓé]Ý×Ð+Þ�åæÊ�ßXÇ�Ð«Ç�Ø�ýNÚÛÈjÕjÌ5ÒeÐ�Õ
Ê�å=ÕjÜÛÒXß9Ò�È9Ê�Ð
Ç�Õ9Ê�ßÏÖâÒeÐ+Þ�ÕjÜyê	ãJÕ(ÕjÜÛÒLÊ�Ú+ÕjÔ+Ú+ÕÏÈjÝâØ+ÒLÊ�ånÕjÜÛÒ%ÖóÇ�È9ÒeßÓõ ÕjÜÛÒeß9ÒLÝâÈÏÇ:L�Ú
Ç�ßjÕjÑLÔ+ÖóÇ�Õ9Ò�Ê�Ðªé]Ü+Ýâá9Ü$Ç

discharge tube quartz rods

gas flow controllersmicrometer screw

silicone oil supply line
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SVU<^_SBGIE�Q�\]Si^_Q�GRQ�SNOMofOMYld8L!bRSVGRW!bIO9\_t¨^9t�YVGRQ!ofOp`<SVU!GIElJP\]L!bIF¢^_bIEN\X��O8FHL�OCSN\XdXOPJKU<^_Q!GIJ�^_b�Z]^_YVGc^_SVGI\]Q�E
\_t�SVU�OeW<^_SVUgbIOMQ!opSVU	�'��Q�SVU!GIE�O�­�^_d�W!bIOp`�U�\�§�OMZfOMY�`�SVU�O¡JNU<^_Q!Q�OMbIEa©���är^_Q�Fg©�� é F!\�Q�\]S�EVU�\�§ ^
EVGRopQ!Gu�<J�^_Q�S8F!OMZ[Gc^_SVGI\]Q'tvYN\]d®SVU�O9ã�OMYN\¡bRGRQ�Op�9DBE�SVU�OMGRYibRGRQ�OPE8\_t�EVGRopU�S8^_YNO9W<^_YK^_bRbIOMb�SN\¡SVU<^_S�\_t�©��Ká
^_Q�F�SVU�OiGRQH��ZfOPENENOMb�d�GRYVYN\]Y�t \]Y�©��Ká�GIE�bI\�J�^_SNOPF�GRQ/��OMS�§¨OPOMQrSVU�O�\]SVU�OMY�S�§¨\7d�GRYVYN\]YNE�`q^9dXOPJNU<^_Q!GIJ�^_b
YNO�^]EN\]Q¢EVL�JKUr^]E�ZfOPENENOMb°FHGIEVW!bc^]JPOMdXOMQ�SlYNOMbc^_SVGRZfOMbR�/SN\XSVU�O8GRQ�SNOMY�t OMYN\]dXOMSNOMY�t�YK^_dXO8J�^_Qr��O�O�­HJMbRL�F!OPF�`
^]E�GRS�§¨\]L!bIF�^_bIEN\7^���OPJMS�©���äX^_Q�Fs©�� é �
��QiSVU�O�bc^_��\]YK^_SN\]YV�f`�t�YK^]JMSVGI\]Q<^_bpt�YVGRQ!ofOq�ßL!d�W�E�JP\]L!bIFi��O�YNOMW!YN\�FHL�JMGR�!bR�lofOMQ�OMYK^_SNOPF�§�GRSVU8SVU�O�ji���Bè�í	í
dX\[FHL!bIOPE����¡t�OPOPFHGRQ!o¡^sá�â«�H©�ã1EN£�L<^_YNO�§�^PZfO1EVGRopQ<^_b�S�§�GIJPOCGRQ�SN\XSVU�O8W!U<^]ENO8JP\]L!Q�SNOMY�`q^]E�YNO�t�OMYNOMQ�JPO
^_Q�F'W!bc^]ENda^sEVGRopQ<^_bw^]Ei§�OMbRb�`	§�U!GIJNU�YNOPEVL!bRSNEiGRQ~^¡JP\]Q�EVSK^_Q�S8F!OMQ�EVGRS��¢\]L!SVW!L!S��!��U�OMQ'SVU�O�W!bc^]ENda^
EVGRopQ<^_b�GIEiEN§�GRSNJNU�OPFª\_�Tda^_Q�L<^_bRbR�rt�\]Y8^eEVU�\]YVSiW�OMYVGI\[F¢^_Q�F¢SVU�OMQ�OMQ<^_�!bIOPFª^_o�^_GRQ#Øv§�U!GIJNUªSVYVGRopofOMYNE
SVU�O1W!YNOMZ[GI\]L�EVbR�/dXOMQ�SVGI\]Q�OPF'JP\]L!Q�SNOMYlbI\�JK��JMGRYNJML!GRS�Ü�`�SVU�O9\]L!SVW!L!S�Zp^_bRL�O9FHGu��OMYNE�tvYN\]d®SVU�OCW!YNOMZ�GI\]L�E
\]Q�Oi���/^_�q\]L!S�U<^_butw^Ct�YVGRQ!ofOp�

±l²�à á ¾�µ�â:ã¨¶�µ�âN¾�ä ½P¾�¿ µ·À1¼Á¼�åN¼�æ	µ·¿q¾�ä�âræ«¹¯¸CÂ1Ã�¿q¶�Ä1¼

�)U�OMQ�^¡F!OMQ�EVGRS��rEVGRopQ<^_b¨EVU<^_bRb��qO1L�ENOPF't�\]YlYNO�^_bu��SVGRdXOaJP\]Q�SVYN\]b�`	t \]YiO�­!^_d�W!bIO�t�\]YiSVU�O9W!L!YVW�\pENO�\_t
J�^_bIJML!bc^_SVGRQ!o'^_Q�F~JP\]Q�SVYN\]bRbRGRQ!orF!OMQ�EVGRS��'W!YN\_��bIOPE�`�§�U!GIJNUT§�GRbRbw��O�F!OPENJMYVGR�qOPF~GRQªSVU�O�t�L!YVSVU�OMYCJP\]L!YNEKO
\_t�SVU!GIE7SVU�OPEVGIE�`�SVU�OMQ#GRS7GIEaGRd�W�\]YVSK^_Q�SeSVU<^_SXt�YVGRQ!ofO���L!d�W�EeJ�^_Q#��O/YNOPJP\]opQ!GRã�OPF����#^ªJP\]d�W!L!SNOMY
^_bRof\]YVGRSVU!d/�9��t�^8�ßL!d�W'\[JPJML!YNE�`�JP\]YVYNOPJMSVGI\]Qªda^P�
�qO�^_SVSNOMd�W!SNOPF�`	t�\]YiO�­�^_d�W!bIOC���
L�ENGRQ!os^_Q�\]SVU�OMY
GRQ�SNOMY�t�OMYN\]dXOMSNOMYXJKU<^_Q!Q�OMb�^]ECYNO�t OMYNOMQ�JPOp�
��t�SVU!GIECGIECQ�\]S1Wq\pENENGR�!bIOp`�SVU�OeEVGRopQ<^_b¨d8L�EVS1Q�\�bI\]Q!ofOMY1��O
L�ENOPF
t \]Y�t OPOPFH�<^]JN�rJP\]Q�SVYN\]bw^_Q�F¢EN\]dXO9^_bRSNOMYVQ<^_SVGRZfOXJP\]Q�SVYN\]b�ENJKU�OMdXO9U<^]EBSN\7��O9^_W!W!bRGIOPF�����Q¢EVL�JKU
J�^]ENOp`«W!YN\_��bIOeJ�^_bIJML!bc^_SVGI\]QgU<^]E8SN\��qOa^_��\]YVSNOPF�`�§�U�OMYNO�^]E8t�OPOPFH�<^]JK�~JP\]Q�SVYN\]b�\]Q�\]Q�O7\_t�SVU�Oaj����
JKU<^_Q!Q�OMbIE�J�^_Qe��O�JP\]Q�SVGRQ�L�OPF/^]E�bI\]Q!o�^]EwQ�\]S�^_bRb�×CJNU<^_Q!Q�OMbIE�U<^�ZfOB�qOPOMQs^���OPJMSNOPF7���XtvYVGRQ!ofOw�ßL!d�W�E��
DBE�EN\[\]Qg^]E9SVU�O¡bc^]EVS�j����åJKU<^_Q!Q�OMb�U<^]E�EVLH��OMYNOPF�tvYN\]d t�YVGRQ!ofO¡bI\pENE�`�GRS9GIE9W�\pENEVGR�!bIO7SN\¢L�ENOeSVU�O
F!OMQ�EVGRS���EVGRopQ<^_bIE�tvYN\]d{SVU�O�­g® Y GRQ�SNOMY�t�OMYN\]dXOMSNOMYBt \]Y�JP\]Q�SVYN\]b���©B\�§�OMZfOMY�`qU<^PZ[GRQ!oe\]Q!bR�¡SVU�O8\]L!SVW!L!SEVGRopQ<^_b!\_tqSVU�O�j����Bè�í	ísW!U<^]EKO�JP\]L!Q�SNOMYNEw^PZp^_GRbc^_�!bIOp`fSVU�OMYNO�GIE«Q�\BL!Q<^_d8�!GRopL�\]L�E¨JMYVGRSNOMYVGI\]Q9t�\]Y«t�YVGRQ!ofO
��L!d�WaF!OMSNOPJMSVGI\]Q	� n EVGRQ!oiSVU�O�SVGRdXO�F!OMYVGRZp^_SVGRZfO�\_t�SVU�O�F!OMQ�EVGRS��XEVGRopQ<^_b·^]E�JMYVGRSNOMYVGI\]Q7GIE�Q�\]S�W!YN\]d�GIEVGRQ!o
^]ECGRQTEK\]dXOaJ�^]ENOPE¡ØvbRGR�fO7\�ZfOMYVbI\�\]�fOPFTW�OMbRbIOMSNEC\]Y1OPFHofOabI\[J�^_bRGRã�OPF�dX\�F!OPE�Ü�`�Q�\]SCSVU�OaW!YNOPEKOMQ�JPOp`��!L!S
SVU�O'^_��ENOMQ�JPO'\_t1^�bc^_YVofOrSVGRdXO¢F!OMYVGRZ]^_SVGRZfO¢GIE¡JKU<^_YK^]JMSNOMYVGIEVSVGIJª\_t1^~t�YVGRQ!ofOa��L!d�W	�;��U�OrW!YVGRda^_YV�
dX\]SVGRZp^_SVGI\]Q»t \]YeF!OMZfOMbI\]W!GRQ!o�^�Q�OM§¬W!U<^]ENO¢JP\]L!Q�SNOMYs§�^]EsSN\TW!YN\�Z[GIF!Oª^TEV�HEVSNOMd,§�U!GIJNU	`BGRQÝSVU�O
Q�\]YVda^_b<J�^]EKOp`]ofOMQ�OMYK^_SNOPE¨^BEVSK^_�!bIO�F!OMQ�EVGRS��CEVGRopQ<^_b!§�GRSVU�\]L!S�t�YVGRQ!ofO��ßL!d�W�E�`p�!L!S�§�U!GIJNU7^_bIEN\BW!YN\�Z�GIF!OPE
^7JMbIO�^_YlGRQ�FHGIJ�^_SVGI\]QrSVU<^_S�t�YVGRQ!ofOPE�U<^�ZfO1�qOPOMQrbI\pEVS�Gut¨SVU�O8W!bc^]EVda^7JP\]Q�FHGRSVGI\]Q�El��OPJP\]dXOCFHGLÆaJML!bRSBt \]Y
GRQ�SNOMY�t�OMYN\]dXOMSVYV�f���¨L!SwSVU�OMYNO�^_YNO�^_bIEN\8EN\]dXO�t�L!YVSVU�OMY¨^]EVW�OPJMSNE¨^_��\]L!SwSVU�O�j����Bè�í	í
dX\�FHL!bIOPE¨§�U!GIJNU
^_YNOiL!Q�E�^_SVGIE�tv�[GRQ!o_²

³ ��U�O¨j����Bè�í	ísW!U<^]EKO�JP\]L!Q�SNOMYNE�J�^_Q9W!YN\�FHL�JPO¨t�YVGRQ!ofO	��L!d�W�E�SVU<^_S�^_YNO�Q�\]QH��GRQ�SNOMofOMY�d8L!bRSVGRW!bIOPE\_t =�Û Y�Ü �wh[\�GRQsofOMQ�OMYK^_b�`!t�YVGRQ!ofO���L!d�W/JP\]YVYNOPJMSVGI\]Q�GRQ/EVSNOMW�E�\_t =�Û Y�Ü GIE�Q�\]S�tvL!bRbR�¡EVLMÆaJMGIOMQ�S��
³ ��U�O�YNOPEVW�\]Q�ENO�\_t�SVU�OCj�����è�í°íTJP\]L!Q�SNOMYNEBSN\XYK^_W!GIF�JKU<^_Q!ofOPEl\_twF!OMQ�EVGRS��sGIE�Q�\]SBEK^_SVGIEVtv�[GRQ!o�`OPEVW�OPJMGc^_bRbR�eGRQ/J�^]EKO�\_t�WqOMbRbIOMS�GRQ]�VOPJMSVGI\]Qr^]E�SVU�O�EVL�F!F!OMQ
F!OMQ�ENGRS��¡YVGIENO�FHL!YVGRQ!o7WqOMbRbIOMS�^_�!bc^_SVGI\]Q
J�^_QsQ�\]S��qOlYNOPEK\]bRZfOPF¡GRQ/da^_Q��¡J�^]ENOPE���DBE�SVU�\pENOlYVGIEVGRQ!oaOPFHofOPE�^_YNOi\_tvSNOMQ/\�ZfOMYVbI\�\]�fOPF����eSVU�O
W!U<^]ENOXJP\]L!Q�SNOMYNE�`�SVU�OXF!OMQ�EVGRS��ªEVGRopQ<^_bwU<^]ECSVU�O�SNOMQ�F!OMQ�JM�ªSN\/FHYVGut�S1^�§�^��ªSN\�§�^_YNF!ECQ�OMo�^_SVGRZfO
Z]^_bRL�OPE�GRQ/EVL�JNU�J�^]EKOPE��

³ ��U�O�j�����èwí	íTdX\�FHL!bIOPEl^_YNO�OP£�L!GRW!WqOPF�§�GRSVUr^9Ù��H©�ã8bI\�§���W<^]ENE���bRSNOMYl^_S�SVU�O8\]L!SVW!L!S�ENGIF!Op`§�U!GIJNU)GIEeYNOP£�L!GRYNOPF�SN\~EVL!W!W!YNOPEKEeOMbIOPJMSVYVGIJrJMYN\pENE���SK^_bR�+tvYN\]d SVU�O
FHGRopGRSK^_biEVGIF!O
\_t�SVU�O
j�D��
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SVU�OCGRQ�SNOMY�t OMYN\]dXOMSNOMY�EVGRopQ<^_b«GIEBJP\]d�W<^_YNOPFrSN\eF�^_SK^
t�YN\]d-\]SVU�OMYwFHGc^_opQ�\pEVSVGIJPE¨^_Q�FaJP\]Q�JMbRL�EVGI\]Q�EwEVU<^_bRb<�qO�FHYK^�§�Q�tvYN\]d�SVU�O�YNOMbc^_SVGRZfO�SVGRdXO�^_S�§�U!GIJKU
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SVU�OlQ�O�­[S�EKOPJMSVGI\]Q	�

Å�Æ���ÆUõ ÈeÉ�Êbö���������Ê�Î�Õ]Ô�Ë°Ó
¤�\]Y«t�OPOPFH�<^]JK�1JP\]Q�SVYN\]b·^_W!W!bRGIJ�^_SVGI\]Q�E�`fGRS�§�^]E�F!OPEVGRYK^_�!bIO�SN\lU<^PZfO�^BFHGRopGRSK^_b�j����+W!U<^]ENO�JP\]L!Q�SNOMY�SVU<^_S
GIE�JP\]d�W<^_SVGR�!bIOX§�GRSVU�SVU�O�Q�OM§�EVSK^_Q�F�^_YNFªt�\]Y�F�^_SK^
^]JP£�L!GIEVGRSVGI\]Q~U<^_YNFH§�^_YNOe\]Q~Dlh[jlk�m n W!opYK^]F!Op`
§�U!GIJNU¥GIE9F!OPENJMYVGR��OPF�GRQ¥F!OMSK^_GRb�GRQ»ê é â�ì��ª¤�\]YX^_bRb�FHGc^_opQ�\pEVSVGIJPE9§�U!GIJNU#^_YNOe�<^]ENOPFg\]QgSVU!GIE�EV�HEVSNOMd/`
^XU<^_YNFH§�^_YNOa^_Q�F¢EN\_tvS�§�^_YNO1t�YK^_dXOM§¨\]YV�
t�\]YBYNO�^_bu��SVGRdXOXJP\]d�dCL!Q!GIJ�^_SVGI\]Qª§�GRSVU'SVU�O9JP\]Q�SVYN\]b�EV�HEVSNOMd
GIE8^PZp^_GRbc^_�!bIOp�s��U�O�Q�OM§�U<^_YNFH§�^_YNO7ENSK^_Q�F�^_YNFªGIE8^/�<^]JN�[W!bc^_Q�OX�!L�E8EN�[EVSNOMd/`°GRS8GIEi�<^]ENGIJ�^_bRbR�~^'á�Ö��
�!GRS�§�GIF!OaJKU<^_GRQT\_t�j���S��[WqO à GRWH� à \]W�EeØ ä�­�Ú�Ùf©i����×fÚ�Ù�Üi§�GRSVUg^¡SVYVGu��EVSK^_SNO7\]L!SVW!L!S��s��U�OXGRQ!W!L!SC\_t
O�^]JNUªJNU!GRW'GRQ¢SVU�O�JKU<^_GRQ'GIEiJP\]Q!Q�OPJMSNOPF'SN\eSVU�O�\]L!SVW!L!S�\_t¨SVU�O1W!YNOMZ�GI\]L�E8JNU!GRW~^_Q�FrSN\¡SVU�O1W!bRL!o]��GRQ
J�^_YNF��J���sEV§�GRSNJNU!GRQ!o7SVU�O�\]L!SVW!L!SNE�\_t�SVU�O à GRWH� à \]W�E�SN\�U!GRopUH��GRd�W�OPF�^_Q�JPO8dX\[F!O8^_Q�F�OMQ<^_�!bRGRQ!o7SVU�O
\]L!SVW!L!S�\_t�SVU�O�W!bRL!o]��GRQrdX\�FHL!bIOPE�`�SVU�O8F�^_SK^Xt�YN\]d{^_bRb°dX\[FHL!bIOPE�J�^_Q
�qO�bI\f^]F!OPF�GRQ�SN\XSVU�O à GRWH� à \]W�E
EVGRd8L!bRSK^_Q�OP\]L�EVbR�f����U�OMQ	`!���¡FHGIE�^_�!bRGRQ!oXSVU�O�\]L!SVW!L!SNE�\_t�SVU�OldX\[FHL!bIOPE�^_Q�F�^]JMSVGRZp^_SVGRQ!oaSVU�O8\]L!SVW!L!SNE
\_t	SVU�O à GRWH� à \]W�E�`HSVU�O�F�^_SK^1J�^_Qe�qOBEVL�JPJPOPENEVGRZfOMbR�adX\�ZfOPFet \]YV§�^_YNFeGRQ7SVU�O à GRWH� à \]WsJNU<^_GRQ	`HbRGR�fOl\]Qs^
JP\]Q�ZfOM�f\]Yl�qOMbRS"²���GRSVU¢O�^]JNU'JMbI\[JN�/W!L!bIENO1ENOMQ�SBSN\7SVU�O à GRWH� à \]W�E�`�OMZfOMYV�
JNU!GRWrbI\f^]F!ElSVU�O1\]L!SVW!L!Sl\_t
GRSNEwW!YNOPF!OPJPOPENEK\]Y�GRQeSVU�OBJNU<^_GRQ	��;�Q¡SVU�OB\]L!SVW!L!S�ENGIF!O�\_t	SVU�OBbc^]EVS����¥GRQ7SVU�OlJKU<^_GRQ	`HSVU�O�YNOPEVL!bRSNE�ENOMQ�S
���/SVU�OCW!bRL!o]��GRQ'dX\�FHL!bIOPEi^_YNOCW!GIJN�fOPF¢L!W¢\]Q�O�^�tvSNOMYBSVU�OC\]SVU�OMYl���
^eENOMYVGc^_bRGRã�OMYiJ�^_YNF�§�U!GIJKUªENOMQ�F!E
SVU�OMd SN\X^9JP\]d�W!L!SNOMY�Z[Gc^9\]W!SVGIJ�^_b	����OMY��
j�L�OlSN\9SVU�OlbRGRd�GRSNOPF�EVW<^]JPO�\]QsSVU�OiEVSK^_Q�F�^_YNFHGRã�OPF�W!bRL!o]��GRQ�J�^_YNF!E�t \]Y�SVU!GIE�EV�[ENSNOMdå^_Q�F¡GRQ/\]YNF!OMY�SN\
^_bRbI\�§-t \]Yit�L!SVL!YNOXdX\[FHGu�<J�^_SVGI\]Q�EC\_t�SVU�OaW!U<^]ENOXJP\]L!Q�SNOMY1§�GRSVU�\]L!S1YNOM�!L!GRbIFHGRQ!o
SVU�O�U<^_YNFH§�^_YNOp`�SVU�O
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JMGRYNJML!GRS�§�^]E�GRd�W!bIOMdXOMQ�SNOPFs\]Qe^CJP\]d�W!bIO�­aW!YN\]opYK^_d�da^_�!bIOlbI\]opGIJ�F!OMZ[GIJPO9Ø���è�í	j�ÜwGRQ�EVSNO�^]F7\_t	L�ENGRQ!o
FHGIENJMYNOMSNO1�V��E��¨��U!GIEBF!OMZ[GIJPO�GIE�OP£�L!GRW!W�OPF/§�GRSVUr^_Q
GRQ�SNOMY�t�^]JPO�t \]Y�GRQH��EV�HEVSNOMd9��W!YN\]opYK^_d�d�GRQ!o�`�EN\XSVU�O
GRQ�SNOMYVQ<^_b�JMGRYNJML!GRSVYV�
J�^_Qr�qO8dX\�FHGu�<OPFr§�GRSVU�\]L!SiEN\]bIF!OMYVGRQ!o����pL�EVSBSVU�O8W!U<^]EKO���bI\�JK�fOPF¢bI\�\]W¢JMGRYNJML!GRSlGIE
�!L!GRbRS�L!W/tvYN\]d FHGIENJMYNOMSNO8JP\]d�Wq\]Q�OMQ�SNE�bI\[J�^_SNOPFsQ�O�­HS�SN\�SVU�OC��è�í	j9�

��U�OsW!U<^]EKO/JP\]L!Q�SNOMYedX\�FHL!bIOPEXL�ENOªá�×'\]L!Sa\_tlSVU�Oªá�Öª^�Z]^_GRbc^_�!bIO
\]L!SVW!L!SX�!GRSNE"²È/'YNOMW!YNOPENOMQ�S7SVU�O
Q�L!d8��OMY�\_t	tvL!bRbqt�YVGRQ!ofOPE�`!Ö�SVU�OBQ�L!d8��OMY�\_t	tvYK^]JMSVGI\]Q<^_bqt�YVGRQ!ofOPE�`!^_Q�F¡\]Q�Ol^]JMSNE�^]E�^_Q¡L!WqF�^_SNOB�!GRS"²���S
GIE�EKOMS�SN\ � U!GRopU � bIOMZfOMb�§�U�OMQ
^CYVGIEVGRQ!oXOPFHofO�\_t�SVU�OlW!bc^]ENda^9EVGRopQ<^_b°^_YVYVGRZfOPE�`!G�� Op��§�U�OMQ
^1Q�OM§»YNOPENL!bRS
^_W!W�O�^_YNE�\]Q7SVU�O�\]L!SVW!L!S�\_t	SVU�O�W!U<^]ENO�JP\]L!Q�SNOMY�`�^_Q�F7GRSwGIE�ENOMSwSN\ � bI\�§ � §�U�OMQeSVU�O�W!bRL!o]��GRQ¡dX\�FHL!bIOPE
^_YNO¡YNO�^]F+\]L!S�Z[Gc^
SVU�Os�<^]JN�[W!bc^_Q�Op�¥��U�O¡YNO�^]F!\]L!SXSVGRd�GRQ!o'GIEa^rJMYVGRSVGIJ�^_b�GIEKEVL�O/^]E9SVU�OetvYNOP£�L�OMQ�JM�
^_S7§�U!GIJNU#SVU�O
\]L!SVW!L!S7\_tlSVU�O/W!U<^]ENO�JP\]L!Q�SNOMYeGIEXL!W�F�^_SNOPF+GIE�opGRZfOMQ����¥SVU�Os��O�^_S�t�YNOP£�L�OMQ�JM�¥\_t
SVU�O1F!OMSNOPJMSN\]YBENGRopQ<^_bIEB^_Q�F�SVU�L�EB���sSVU�O9^_Q!opL!bc^_Y�ZfOMbI\[JMGRS��/\_t�SVU�O8YN\]SK^_SVGRQ!oe\]W!SVGIJ�^_b«opYK^_SVGRQ!o�����U!GIE
t�YNOP£�L�OMQ�JM�9GIE¨\_tqSVU�O�\]YNF!OMY�\_t�á�â«�H©�ãf`f�!L!SwJ�^_QXZp^_YV�9���X^�t OM§+U�L!Q�FHYNOPFe©�OMYVSVãB^]E�GRS�GIE�F!OMSNOMYVd�GRQ�OPF
���Ý^�dXOPJNU<^_Q!GIJ�^_bCEV�[ENSNOMd/�-��U�OMYNO�t�\]YNOp`BYNO�^]FHGRQ!o#^_S/^~�!­HOPFÝEK^_d�W!bRGRQ!o¥YK^_SNO¢\_t¡á�â«�[©�ã¢GIE¡Q�\]S
W�\pENEVGR�!bIOp�«jlOMWqOMQ�FHGRQ!o�\]Q9SVU�O�^]JMSVL<^_b!�qO�^_S�t�YNOP£�L�OMQ�JM�f`fEK\]dXO�E�^_d�W!bIOPE�§¨\]L!bIF9ofOMS�bI\pEVS�`pEN\]dXO�§¨\]L!bIF
��O�YNO�^]F�S�§�GIJPOp����U!GIE�W!YN\]�!bIOMd{§�^]E�EN\]bRZfOPF����/\�ZfOMYNE�^_d�W!bRGRQ!o_²���U�O8EK^_d�W!bRGRQ!oeYK^_SNO�GIEB^9d8L!bRSVGRW!bIO
\_t�á�â«�[©�ãf`pEN\lSVU<^_S�O�^]JKUX\]L!SVW!L!S�Z]^_bRL�O�\_tqSVU�O�W!U<^]ENO�JP\]L!Q�SNOMYNE�GIE�YNO�^]F�ENOMZfOMYK^_b!SVGRdXOPE�����U�O�L!W�F�^_SNO
�!GRS�SVU�OMQ¡GRQ�FHGIJ�^_SNOPE¨§�U�OMSVU�OMY�SVU�OBJML!YVYNOMQ�S�Zp^_bRL�O�GIE¨Q�OM§Ý\]Y°��L�EVS�^iYNOMW�OMSVGRSVGI\]Q¡\_t	SVU�OBW!YNOMZ[GI\]L�E�\]Q�Op�
¤�\]Yi^7EK^_d�W!bRGRQ!o7YK^_SNO1\_t¨×pâ«�H©�ãf`q§�U!GIJNUrGIE�SVU�O8L�EVL<^_b�ENOMSVSVGRQ!o�`qSVU�O�L!W�F�^_SNOC�!GRS�§�GRbRb«SVU�OMYNO�t�\]YNOC��O
t \]L!Q�FaSN\8�qO � U!GRopU � GRQeO�^]JNUs×_SVUeE�^_d�W!bIO�\]Qs^PZfOMYK^_ofOp��;�ZfOMYNEK^_d�W!bRGRQ!o1GIE�^_bIEN\���OMQ�O��<JMGc^_b<t \]Y¨\_¦XGRQ�O
EVSVL�FHGIOPE�§�GRSVU'U!GRopUrSNOMd�W�\]YK^_b�YNOPEN\]bRL!SVGI\]Q	`�^]ElGRSBYNOPFHL�JPOPE�SVU�O9SVGRd�GRQ!osL!Q�JPOMYVSK^_GRQ�S���²W�)U�OMQª^eQ�OM§
Zp^_bRL�O'ØvG�� Op�¢L!WqF�^_SNOe�!GRS � U!GRopU � Ü�GIECt \]L!Q�F¥^_SCSVU�O¡\]L!SVW!L!S�\_t�SVU�OeW!U<^]ENO¡JP\]L!Q�SNOMY�`¨\]Q�O7J�^_Q¥\]Q!bR�
JP\]Q�JMbRL�F!O9SVU<^_SlSVU�OCL!WqF�^_SNO9\[JPJML!YVYNOPF
��OMS�§�OPOMQ¢SVU�O1JML!YVYNOMQ�S8^_Q�F�SVU�O1W!YNOMZ[GI\]L�ElEK^_d�W!bIOp`��!L!S�U<^]E
Q�\sGRQHt \]YVda^_SVGI\]Q�\]Q~SVU�OXO�­!^]JMS8SVGRdXOp�XD�SC×pâ«�H©�ãf`°SVU!GIE8JP\]YVYNOPEVW�\]Q�F!E�SN\/^_QªL!Q�JPOMYVSK^_GRQ�S��~\_t�\]Q!bR�
äpâ@?	E�`�§�U!GIJNU�J�^_Q/��OBt�L!YVSVU�OMY�YNOPFHL�JPOPFs���¡GRQ�JMYNO�^]EVGRQ!oaSVU�OiYNO�^]F!\]L!S�t�YNOP£�L�OMQ�JM�f`!Gut�YNOP£�L!GRYNOPF��
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;�Q�O7ENOPJP\]Q�F���O�t�\]YNOaSVU�OaW!bc^]EVda^rFHGIENJKU<^_YVofO¡EVSK^_YVSNE�`«SVU�OaW!U<^]EKO7JP\]L!Q�SNOMYNE9YNOPJPOMGRZfO¡^/YNOPENOMS9EVGRopQ<^_b
tvYN\]d-SVU�O�FHGIENJNU<^_YVofOBJP\]Q�SVYN\]b�EV�HEVSNOMd;§�U!GIJNU¡ENOMSNE�SVU�O�JP\]L!Q�SNOMYNEwt�\]Y�t�L!bRb!t�YVGRQ!ofOPE�SN\1^iF!O���Q�OPFXZp^_bRL�Op�
n EVL<^_bRbR�f`�SVU!GIElZp^_bRL�O9GIEiENOMSlopYNO�^_SNOMYiSVU<^_Q'ã�OMYN\¡GRQ'\]YNF!OMYiSN\/^_bRbI\�§�t \]YiEN\]dXO1tvYVGRQ!ofO���L!d�W�EiGRQ¢SVU�O
Q�OMo�^_SVGRZfO�FHGRYNOPJMSVGI\]Q�§�GRSVU�\]L!S�J�^_L�ENGRQ!o7^9JP\]L!Q�SNOMYB\�ZfOMY à \�§���D�tvSNOMY�SVU!GIE�`HSVU�O8F�^_SK^1tvYN\]d SVU�O�W!U<^]ENO
JP\]L!Q�SNOMYNE�GIE�YNO�^]F7t�\]Y�^CENU�\]YVS¨SVGRdXOp`[L�EVL<^_bRbR�¡^_�q\]L!Slá�âpâ«dXE�`!^_Q�FeSVU�OB^�ZfOMYK^_ofOlGIE�J�^_bIJML!bc^_SNOPF��w��U!GIE
F!O���Q�OPE�SVU�Oiã�OMYN\�bRGRQ�O8\_t�F!OMQ�ENGRS��¡dXO�^]EVL!YNOMdXOMQ�S�����U�OiW!U<^]EKO�EVU!Gut�S�dX\�FHL!bI\ex]}'�qOMS�§¨OPOMQ
W!YN\]�!GRQ!o
^_Q�FªYNO�t OMYNOMQ�JPOX��O�^_d GIE�L�ENL<^_bRbR�rQ�\]SCã�OMYN\
^_SCSVU�OX��OMopGRQ!Q!GRQ!o
\_t�SVU�OaFHGIENJKU<^_YVofOp�s��SCF!OMWqOMQ�F!E1\]Q
SVU�OsofOP\]dXOMSVYVGIJ/W<^_SVU�bIOMQ!opSVU#\_tiSVU�OsW!YN\]�!GRQ!o~��O�^_d ^_Q�F¥SVU�OMYNO�t \]YNO�JKU<^_Q!ofOPEa§�U�OMQ�OMZfOMYe\]W!SVGIJ�^_b
JP\]d�Wq\]Q�OMQ�SNE9^_YNO7YNO�^]F_��L�EVSNOPF��p�)U�OMQ�SVU�O7W!bc^]EVda^
FHGIENJNU<^_YVofOeEVSK^_YVSNE�`�SVU!GIECã�OMYN\
bIOMZfOMb¨U<^]ECSN\���O
EVL!�!SVYK^]JMSNOPF¡t�YN\]d{^_bRb�Z]^_bRL�OPE�SVU<^_S�^_YNOidXO�^]EVL!YNOPF��
��U�OMYNO�^_YNO¨S�§�\BFHGu��OMYNOMQ�S�§�^P�HE�\_t<J�^_bIJML!bc^_SVGRQ!oiSVU�O¨F!OMQ�EVGRS��it�YN\]dîSVU�O�^]JP£�L!GRYNOPF1F�^_SK^H����U�O¨ENGRd�W!bIOPEVS
^_W!W!YN\f^]JNU1GIE	SN\�^]F!F8SVU�O�Q�L!d8��OMY«\_t!t�L!bRbpt�YVGRQ!ofOPE«^_Q�F7á>9]Ö_Ù�SVGRdXOPE�SVU�O�Q�L!dC�qOMY�\_t!t�YK^]JMSVGI\]Q<^_bft�YVGRQ!ofOPE�`
EVL!�!SVYK^]JMS�SVU�O8ã�OMYN\abIOMZfOMb�^_Q�F/dCL!bRSVGRW!bR��SVU�O8YNOPEVL!bRS����sSVU�O1^_dX\]L!Q�Si\_t�F!OMQ�ENGRS��/SVU<^_SlJP\]YVYNOPEVW�\]Q�F!E
SN\
\]Q�O7t�YVGRQ!ofOrØ�y! E1#"]x ò ç y�X%$ ê'& Y�Ü��¢��U�OeEKOPJP\]Q�F�§�^P��GIECSN\rJP\]d�W!bIOMSNOMbR�~GRopQ�\]YNOeSVU�OeQ�L!dC�qOMYX\_t
tvL!bRb�t�YVGRQ!ofOPE8^_Q�F'L�ENO9SVU�O9GRQHt \]YVda^_SVGI\]Q�\]Q¢t�YK^]JMSVGI\]Q<^_b�t�YVGRQ!ofOPE�\]Q!bR�f�X��U�OMQ~SVU�O9SVYK^_Q�EVGRSVGI\]Q�Eit�YN\]d
\]Q�O�W�OMYVGI\�FsSN\aSVU�O8\]SVU�OMY�U<^PZfOCSN\X��OiYNOPJP\]Q�EVSVYVL�JMSNOPFr���sEN\_t�S�§�^_YNOp����Q!GRSVGc^_bRbR�f`·SVU�O�Q�L!d8��OMYB\_t�t�L!bRb
tvYVGRQ!ofOPE�GIE�ENOMS�SN\�ã�OMYN\!�w��t�SVU�O�Q�L!d8��OMY�\_t«t�YK^]JMSVGI\]Q�E�F!OPJMYNO�^]ENOPE����¡dX\]YNOiSVU<^_Q é äR9]Ö_ÙXGRQ
\]Q�OiSVGRdXO
EVSNOMW	`�SVU�O9Q�L!dC�qOMY8\_t�t�L!bRb�t�YVGRQ!ofOPElGIEiGRQ�JMYNOMdXOMQ�SNOPFª���r\]Q�Op�9D�JPJP\]YNFHGRQ!opbR�f`	GRSiGIEiF!OPJMYNOMdXOMQ�SNOPF~���
\]Q�OCGut�SVU�O9Q�L!dC�qOMY8\_t¨tvYK^]JMSVGI\]Q�ElGRQ�JMYNO�^]EKOPEi���
dX\]YNO9SVU<^_Q é äR9]Ö_ÙsGRQª\]Q�O1ENSNOMW	�C��U!GIEldXOMSVU�\[F¢GIE
�<^]ENOPF¢\]QrSVU�O�^]ENENL!d�W!SVGI\]Q'SVU<^_SBSVU�O1W!U<^]ENO9JKU<^_Q!ofO9�qOMS�§¨OPOMQªS�§¨\sEK^_d�W!bIOPElGIElL�EVL<^_bRbR��bIOPENElSVU<^_Q
U<^_but�^Ct�YVGRQ!ofOp�
��U�L�E�`]SVU�OMYNO�^_YNOwQ�\�§gSVU!YNOPO¨FHGu��OMYNOMQ�S�F!OMQ�EVGRS��8EVGRopQ<^_bIE�^PZp^_GRbc^_�!bIO�WqOMY«GRQ�SNOMY�t OMYN\]dXOMSNOMY�JNU<^_Q!Q�OMbO²«��U�O
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�qOPOMQat�\]L!Q�F7SN\8��O�GRQ�JP\]YVYNOPJMS�FHL�O�SN\�t�YVGRQ!ofOw�ßL!d�W�E�FHL!YVGRQ!o9SVU�O�L�ENO�t�L!b à ^_S���SN\]W¡W!U<^]ENOB\_t�^8W!bc^]EVda^
FHGIENJNU<^_YVofOp�
¤�\]Y�^_bRb!JP\]Q�SVYN\]b<^_W!W!bRGIJ�^_SVGI\]Q�E�SVU<^_S�EKOMQ�EVGRSVGRZfOMbR�8F!OMW�OMQ�F1\]Q�^�JP\]YVYNOPJMS�F!OMQ�EVGRS��8ENGRopQ<^_b�`]GRS«GIE�SVU�OMYNO�t \]YNO
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SVU�OlSNOPJKU!Q!GI£�L�OPE�F!OPEKJMYVGR�qOPF¡GRQ¡YNO�t OMYNOMQ�JPO�ê é á�ì�����U�OMYNOp`!SVU�OlJP\]d�W<^_YK^_SN\]Y�SVU<^_S�JP\]Q�ZfOMYVSNE�SVU�O�^_bRdX\pENS
EVGRQ�L�EN\]GIF�^_b�W!bc^]EVda^a^_Q�F
YNO�t OMYNOMQ�JPOCEVGRopQ<^_bIE�GRQ�SN\e����ígEVGRopQ<^_bIE�`·GIE�OP£�L!GRW!W�OPF/§�GRSVUrS�§¨\eSVU!YNOPEVU�\]bIF!E
§�U!GIJKUe��\]SVUaU<^�ZfO�SN\C�qO�JMYN\pENENOPFX§�GRSVU!GRQs^�F!O���Q�OPF7SVGRdXO�§�GRQ�F!\�§�����U!GIE�^_bRbI\�§�E�SN\C^�Zf\]GIF7EVW!L!YVGI\]L�E
YVGIEVGRQ!oeOPFHofOPE�FHL�O8SN\ à L�JMSVL<^_SVGI\]Q�EB\_t�SVU�OCEVGRopQ<^_b�^_d�W!bRGRSVL�F!Op`q§�U!GIJNU¢^_YNO8JKU<^_YK^]JMSNOMYVGIEVSVGIJC\_t�W!U<^]ENOPE
§�GRSVUc�r©�j�^]JMSVGRZ[GRS��f�l��Qr^]F!FHGRSVGI\]Q	`�SVU�OCSVGRdXOCFHGu��OMYNOMQ�JPO1�qOMS�§¨OPOMQ¢SVU�O9^_YVYVGRZ]^_b�\_t�YVGIEVGRQ!o¡OPFHofOPEBGRQ
SVU�OaW!bc^]EVda^�ENGRopQ<^_b�GIE8dX\]Q!GRSN\]YNOPFg^_Q�FªYNOP£�L!GRYNOPFªSN\��qOX§�GRSVU!GRQg^/W!bc^_L�EVGR�!bIOXSVGRdXOa§�GRQ�F!\�§��/��t�GRS
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W!YVGRQ�JMGRW!bIOa��O�L�ENOPF�`��!L!SCFHL�OaSN\/SVU�OXU!GRopU�Q�\]GIENOXbIOMZfOMb�\_t�SVU�O�­�® Y q4¯�°"±�° GRQ�SNOMY�t OMYN\]dXOMSNOMY�`�\]Q�O§¨\]L!bIF¥U<^�ZfO/SN\~^�ZfOMYK^_ofO/SVU�OF���Ká/F!OMQ�EVGRS��¥\�ZfOMYaENOMZfOMYK^_b�d�GRbRbRGIENOPJP\]Q�F!E�`¨§�U!GIJKU�F!OMSNOMYVGI\]YK^_SNOPE7SVU�O
SNOMd�Wq\]YK^_b�YNOPEN\]bRL!SVGI\]Q	�'jlOPEVW!GRSNO¡\_t�EVL�JNU+^�ZfOMYK^_opGRQ!o�`�SVU�O7Q�\]GIENOabIOMZfOMb�EVSVGRbRb�YNOMda^_GRQ�E9U!GRopU�OMY9SVU<^_Q
SVU<^_S�\_t«SVU�Olji���îEV�HEVSNOMd/����U�OlW!YVGIJPO�W<^_GIFet \]Y�\]Q�O�^]F!FHGRSVGI\]Q<^_b�bRGRQ�OB\_t�EVGRopU�S�§�\]L!bIF¡SVU�OMYNO�t�\]YNOl��O
^_QrGRQ�JMYNO�^]EKOPF¢bIOMZfOMb�\_t¨EVW!L!YVGI\]L�E à L�JMSVL<^_SVGI\]Q~\_t¨SVU�O9YNOPEVL!bRSVGRQ!o/F!OMQ�EVGRS��
W!YN\_��bIOp�C¤<\]YiSVU!GIElYNO�^]EN\]Q	`
\]Q!bR�7SVU�OidXO�^]ENL!YNOMdXOMQ�SNEB\_t«SVU�Oij����5GRQ�SNOMY�t OMYN\]dXOMSNOMY�§�GRbRb	��OlL�ENOPFet \]Y�W!YN\_��bIO�J�^_bIJML!bc^_SVGI\]Q	�
©B^�Z�GRQ!ogSVU�O¢bRGRQ�O���GRQ�SNOMopYK^_SNOPFîOMbIOPJMSVYN\]Q F!OMQ�EVGRSVGIOPE�^_bI\]Q!o#×�bRGRQ�OPEs\_t1ENGRopU�S�^_Q�FÝSVU�O@PRQ�STKlda^_SVYVGu­
^PZp^_GRbc^_�!bIOp`�SVU�OCJKU<^_bRbIOMQ!ofO9GIE�Q�\�§5SN\a��Q�F'^_Q¢^_bRof\]YVGRSVU!d®SVU<^_SlYNOPJP\]Q�EVSVYVL�JMSNEBSVU�O9OMbIOPJMSVYN\]Q'F!OMQ�EVGRS��=�Û k PRQ�STKUsl^_Q�F¢GIEBt�^]EVSiOMQ�\]L!opUªSN\¡��O1L�ENOPF¢GRQ'YNO�^_bu��SVGRdXO�§�GRSVU'SVU�O9W!YNOPENOMQ�SVbR�'^�Z]^_GRbc^_�!bIOaJP\]d�W!L!SNOMYW!YN\�JPOPENEK\]YNE��°©BOMYNOp`pSVU�O¨t�\]bRbI\�§�GRQ!oldXOMSVU�\�F9§�GRbRbH��O�^_W!W!bRGIOPFz²«��U�O�F!OMQ�EVGRS��CW!YN\_��bIO�GIE�W<^_YK^_dXOMSNOMYVGRã�OPF
����^
ENOMS9\_t��<^]EVGIE8tvL!Q�JMSVGI\]Q�E�`�GRQ�Zf\]bRZ[GRQ!o'^
ENOMS9\_t�L!Q!�[Q�\�§�Q¥JP\�O%ÆaJMGIOMQ�SNE��'��U�OMQ	`��<^]ENOPFg\]QTSVU�O
opGRZfOMQ~da^_opQ�OMSVGIJ¡JP\]QH��opL!YK^_SVGI\]Q	`�SVU�OX��ZfOabRGRQ�OXGRQ�SNOMopYK^_bIEX^_YNOaJ�^_bIJML!bc^_SNOPFg^]E1^stvL!Q�JMSVGI\]Qg\_t�SVU�\pENO



Öpä ÖH��<�OPJP\]Q�EVSVYVL�JMSVGI\]Qr\_t«SVU�O8F!OMQ�EVGRS��eW!YN\_��bIO

JP\[O%ÆaJMGIOMQ�SNE��w¤�GRQ<^_bRbR�f`HSVU�OBJ�^_bIJML!bc^_SNOPFebRGRQ�OBGRQ�SNOMopYK^_bIE�^_YNOBJP\]d�W<^_YNOPF7SN\CSVU�Oi^]JMSVL<^_b·dXO�^]ENL!YNOMdXOMQ�SNE
���~SVU�O7GRQ�SNOMY�t OMYN\]dXOMSNOMYa^_Q�F�SVU�O7W!YN\_��bIO¡JP\�O%ÆaJMGIOMQ�SNEX^_YNO¡F!OMSNOMYVd�GRQ�OPF��'��U�Oat \]bRbI\�§�GRQ!o'ENOPJMSVGI\]Q�E
F!OPENJMYVGR��OiSVU�OPENOlSVU!YNOPO8da^���\]Y�ENSNOMW�E�GRQ�F!OMSK^_GRb��

(�²�à Wª¶�¿q¶+�®¼«µq¼�¿�âYX«¶�µFâK¾�ä ¾�½
µ·À1¼ÁÄC¼�ä1¹�âVµ�é ÂC¿�¾[Z�åN¼
��U�O9^_W!W!YN\f^]JNUrt \]Y�W!YN\_��bIO8J�^_bIJML!bc^_SVGI\]Q¢SVU<^_SBGIE�W!YNOPENOMQ�SNOPFrU�OMYNO�GIE��<^]ENOPF�\]Q¢^�W<^_YK^_dXOMSNOMYVGRã�^_SVGI\]Q
\_t�SVU�OXF!OMQ�EVGRS��¢W!YN\_��bIO]\ Û k P^Q�STKUsi^]EC^sbRGRQ�O�^_Y8JP\]d8�!GRQ<^_SVGI\]Qg\_t�^¡ENOMS8\_t��<^]EVGIEit�L!Q�JMSVGI\]Q�E��a�«^_��GRQ!oGRQ�SN\a^]JPJP\]L!Q�S�SVU�OlopGRZfOMQ/da^_opQ�OMSVGIJ�OP£�L!GRbRGR�!YVGRL!d/`!SVU�OlbRGRQ�O���GRQ�SNOMopYK^_SNOPFrF!OMQ�EVGRSVGIOPE�^_bI\]Q!oXSVU�O�×1bRGRQ�OPE
\_t�EVGRopU�Sa\_tiSVU�OsGRQ�SNOMY�t OMYN\]dXOMSNOMY¡^_YNO/SVU�OMQ�J�^_bIJML!bc^_SNOPF�^]E7^rtvL!Q�JMSVGI\]Q)\_tBSVU�O�JP\�O%ÆaJMGIOMQ�SNE��Ý��U�O
J�^_bIJML!bc^_SNOPF�bRGRQ�O���GRQ�SNOMopYK^_bIEX^_YNOX��Q<^_bRbR�ªJP\]d�W<^_YNOPF~SN\sSVU�Oe^]JMSVL<^_bwdXO�^]EVL!YNOMdXOMQ�SNE�^_Q�FªSVU�OXW!YN\_��bIO
JP\[O%ÆaJMGIOMQ�SNEl^_YNO�F!OMSNOMYVd�GRQ�OPF/GRQ�^�§�^P�¡SN\9W!YN\�Z�GIF!O8�qOPEVS�JP\]Q�ENGIEVSNOMQ�JM�f�
��U�OMYNOs^_YNOeEN\]dXOaYNOPENSVYVGIJMSVGI\]Q�E9SN\/SVU�O¡JNU�\]GIJPO¡\_t�SVU�O7�<^]EVGIECtvL!Q�JMSVGI\]Q�E�`�§�U!GIJKUg�qOPJP\]dXO¡^_W!W<^_YNOMQ�S
§�U�OMQ�FHGIEKJML�ENEVGRQ!oXSVU�OlW!YN\]W�OMYVSVGIOPE�\_t�SVU�O�F!OMQ�EVGRS��eW!YN\_��bIO
\ Û k PRQ_S`K
s%²
a�Æ
��Æ�Ç b¡Ê<É�Ïc��Ô�Ë	ÎrÏ·Ñ�ÑpÉwÊe�)Ï��°ÓwÊ!ÑfÔ�Ò'Ï���Ô�Õ
;�Q�OlU<^]E�SN\1SK^_�fOlGRQ�SN\X^]JPJP\]L!Q�S�SVU<^_S[\ Û J�^_Qs��OB§�YVGRSVSNOMQ�^]E�^CtvL!Q�JMSVGI\]Q/\_t«SVU�OlofOP\]dXOMSVYVGIJ�JP\[\]YNFHGu�
Q<^_SNOPE,d�^_Q�FBeB���iGRQ�ENOMYVSVGRQ!oVPRQ�STK k dgfYe�s°^]E�^_QCGRd�W!bRGIJMGRS�t�L!Q�JMSVGI\]Q	�«��U�O¨YNOPEVL!bRSVGRQ!o�tvL!Q�JMSVGI\]Q;\ Û k dgfYe�sdCL�EVS��qOBFHGu��OMYNOMQ�SVGc^_�!bIO�OMZfOMYV�[§�U�OMYNO�GRQ�ENGIF!O�SVU�OBENOMW<^_YK^_SVYVGu­�`!EN\CSVU�O�opYK^]FHGIOMQ�S�§�GRSVUeYNOPENWqOPJMS�SN\1SVU�O
J�^_YVSNOPEVGc^_Q'JP\[\]YNFHGRQ<^_SNOPE�d ^_Q�F@e7U<^]E�SN\7�qO8§¨OMbRbu��F!O���Q�OPFª^_Q�F¢^_Q���FHGRYNOPJMSVGI\]Q<^_b�F!OMYVGRZp^_SVGRZfOCGRQ�ENGIF!O
SVU�O7ENOMW<^_YK^_SVYVGu­ªd8L�EVSC�qOaF!O���Q�OPFT^_Q�F�JP\]Q�SVGRQ�L�\]L�E��s��U!GIE8GIECOPEVWqOPJMGc^_bRbR�¢Zp^_bRGIF't \]Y�SVU�OXda^_opQ�OMSVGIJ
^�­HGIE��¢��U�OeWq\]bI\]GIF�^_b�da^_opQ�OMSVGIJ à LH­ªt�L!Q�JMSVGI\]Qh? k dgfYe�s8GIE1��Q�\�§�QgSN\���O7FHGu��OMYNOMQ�SVGc^_�!bIOp`�EN\
GRS9GIEU�OMbRWHt�L!b	SN\�§�YVGRSNOiSVU�OiOMbIOPJMSVYN\]QrF!OMQ�EVGRS��F\ Û ^]E�^1tvL!Q�JMSVGI\]Q
\_t�?�²

\ Û k P^Q�STK k dgfYe�s:sjik\ Ûglm ? k dgfYe�s,no?�H? I no?�H pq
D�JPJP\]YNFHGRQ!o7SN\�SVU�OiJNU<^_GRQ
YVL!bIOp`!SVU�O�F!OMYVGRZp^_SVGRZfOi§�GRSVU/YNOPEVW�OPJMS�SN\]d�GIE�opGRZfOMQ/���rc\ Ûrsd ik\ut Û lm ? k dgfYe�s�no?JH? I nv?�H pq ò w ? I no?�Hxcx ? k dgfYe�s,no?�H ò ç? I no?�H ò ry? k dgfYe�srzd  
DBE�SVU�OXO�­HW!YNOPENEVGI\]Q x ? k dgfYe�s�n{?�He^_W!W�O�^_YNE�GRQ~SVU�OaF!OMQ�\]d�GRQ<^_SN\]Y�`«SVU�OMYNOXGIE8SVU�O�Wq\pEKEVGR�!GRbRGRS��'\_tU<^�Z�GRQ!oC^lFHGIEKJP\]Q�SVGRQ�L!GRS��X\]Y�OMZfOMQXEVGRQ!opL!bc^_YVGRS��X^_S|?}i~?�Hf`pG�� Op��^_S�SVU�O�da^_opQ�OMSVGIJ�^�­HGIE��«©�\�§¨OMZfOMY�`�^]E?»U<^]Ew^lbI\[J�^_b<O�­[SVYNOMdCL!d%^_S�SVU�OB^�­[GIE�ØvSVU�O�JP\]YVYNOPEVW�\]Q�FHGRQ!oCJP\[\]YNFHGRQ<^_SNOPEw§�GRbRb���O�YNO�t OMYVYNOPF�SN\8^]E|dVH
^_Q�F�e_H_Ü�`�GRSNE�F!OMYVGRZp^_SVGRZfO�§�GRbRb�Zp^_Q!GIEVUXSVU�OMYNOp`[EN\lSVU�O�bc^]ENS�t ^]JMSN\]YwGRQXSVU�O�^_��\�ZfO�OP£�L<^_SVGI\]Qe^_bIEK\lof\�OPEwSN\
ã�OMYN\1GRQeSVU�O�bRGRd�GRS k dgfYe�s�� k dVH�fYe_H�s�����Qe\]YNF!OMY�SN\1JNU�OPJK�a§�U�OMSVU�OMY�^CFHGIENJP\]Q�SVGRQ�L!GRS��¡\]Y�EVGRQ!opL!bc^_YVGRS��^]JMSVL<^_bRbR�T\�JPJML!YNE�`�^
JMbI\pENOMY1bI\�\]�~^_S]? k dgfYe�s8GIECYNOP£�L!GRYNOPF��¢��U�Oe��^���bI\]Y�ENOMYVGIOPE9\_t�?{^_YN\]L!Q�FTSVU�O
da^_opQ�OMSVGIJl^�­[GIE¨JP\]Q�SK^_GRQ�E¨SVU�O�JP\]Q�EVSK^_Q�S[?JHCØvSVU!GIE�GIE�`f���XF!O���Q!GRSVGI\]Q	`[GRSNEwZ]^_bRL�O�^_S¨SVU�O�^�­HGIE�Ü�`f�!L!S¨SVU�O
SNOMYVdXE¨SVU<^_S¨^_YNO�bRGRQ�O�^_Y¨GRQ k d�n�d�H�s�^_Q�F k e|n�e_H�s«Zp^_Q!GIEVU7^]E�?ÝU<^]E¨^lbI\[J�^_b<O�­HSVYNOMd8L!d%^_SwSVU�O�^�­[GIE��
��U�O�£�L�OPEVSVGI\]QsQ�\�§ GIE�§�U�OMSVU�OMY�SVU�OMYNOi§�GRbRb�GRQsofOMQ�OMYK^_b«^_W!WqO�^_Y�SNOMYVdXE�W!YN\]Wq\]YVSVGI\]Q<^_b�SN\ k d�n�dVH�s Y^_Q�F k egn9eRH4s.Yp����U�OMQªENL!��EVSVGRSVL!SVGRQ!o/SVU�OXF!O���Q!GRSVGI\]Q~\_t+?®Ø�OP£�L<^_SVGI\]Q�Ø é �Rá�ÜVÜBGRQ�SN\�D�d�W�OMYNO � Eibc^P§�� z �� ib?�� �� ^_Q�F¡EN\]bRZ[GRQ!o9§�GRSVU¡YNOPEVWqOPJMS�SN\1SVU�OBSN\]YN\]GIF�^_b	JP\]d�Wq\]Q�OMQ�S ��� \_t«SVU�OBJML!YVYNOMQ�S�F!OMQ�EVGRS��f`
\]Q�O�\]�!SK^_GRQ�E n�? � d ��� i�d rrzd çd r�?rsd ô rFY�?rze Y  



ÖH�ëäH�+è«^_YK^_dXOMSNOMYVGRã�^_SVGI\]Q¢\_t�SVU�O�F!OMQ�EVGRS��¡W!YN\_��bIO Ö é

��U�OMQ1GRQ�ENOMYVSVGRQ!olSVU�O�EVGRd�W!bIOwSNOPENS°t�L!Q�JMSVGI\]Q2? k dgfYe�s�i k d�nBd�Hls N ò k e�n;e_H4s)� ô ?JHf`]§�U!GIJNU�JP\]Q�SK^_GRQ�E^aofOMQ�OMYK^_b�W!YN\]SN\]S���W�OX\_t�^_bRb«SNOMYVdXE�SVU<^_S�J�^_Q~^_W!WqO�^_YiGRQ¢SVU�O���^���bI\]YCENOMYVGIOPE�`�SVU�O9YVGRopU�S���U<^_Q�F~EVGIF!O
�qOPJP\]dXOPE

k e�n�eRH4s ��� ê k ê n ç s k d�njd�H�s N & Y n çd ê k d�njd�Hls N & X�� ô \ k \�n ç s k eJn'e_H4s � & Y k dhn@d�H4s N  
��Qª\]YNF!OMY�SN\
^_bRbI\�§-t \]Y8^¡Q�\]QH��ã�OMYN\
JML!YVYNOMQ�SCF!OMQ�ENGRS��ª^_S�SVU�O�da^_opQ�OMSVGIJe^�­[GIEaØv§�U!GIJKU~GIEiSVU�OXL�EVL<^_b
J�^]ENO�GRQ7^lSN\]�p^_da^_�q`�SVU�O�EN\]dXOM§�U<^_S�O�­H\]SVGIJ�O�­!JPOMW!SVGI\]Q7\_t	^iJML!YVYNOMQ�SwU�\]bIO�da^��9�qO�Q�OMopbIOPJMSNOPF7U�OMYNO�Ü�`
SVU�OMYNO8U<^�ZfOCSN\7��O�SNOMYVdXEB§�GRSVU ê i�x�f[\ji5ye\]Y ê i5y!f[\ji�xH�B��U�OCSVU!GRYNF
W�\pENEVGR�!GRbRGRS��f`q§�U!GIJKU
§¨\]L!bIFg��O ê i ç f]\~i y!`�GIE�O�­!JMbRL�F!OPFg����SVU�O¡O�­[GIEVSNOMQ�JPO¡\_ti^�bI\[J�^_b�O�­[SVYNOMdCL!d \_tJ? ^_S9SVU�O
da^_opQ�OMSVGIJ9^�­HGIE��l��U�L�E�`·GRQrofOMQ�OMYK^_b�`�SVU�OMYNO�^_YNO9EN£�L<^_YNOCSNOMYVdXEBGRQ¢SVU�OC�«^P�[bI\]Y�ENOMYVGIOPEl\_t�? k dgfYe�sB^_SSVU�Olda^_opQ�OMSVGIJC^�­HGIE��
��GRSVUsSVU!GIE��[Q�\�§�bIOPFHofOp`q^9ZfOMYV�¡EVGRd�W!bIO�O�­�^_d�W!bIO�\_t�? k dgfYe�s�J�^_Q/��OlL�ENOPFz²? k dgfYe�s�i k d�nvdVH4s Y ô k e
njeRH4s Y ô ?JHJ 
¤�\]Y�EVGRd�W!bRGIJMGRS��f`<§�OC\]Q!bR�et \�JML�E�\]Q�SVU�OCFHGRYNOPJMSVGI\]Q<^_b«F!OMYVGRZp^_SVGRZfO1^_bI\]Q!o�e]i}eRH�`!SVU�OMQrSVU�O8OP£�L<^_SVGI\]Q
t�\]Y�SVU�OiF!OMYVGRZp^_SVGRZfO8\_t,\ Û ��OPJP\]dXOPE"²rc\ Ûrzd i�\ t Û � h d�njd�H hw ? I no?JH � ò w ? I nv?�Hx h d�nvdVH h ò ç? I n{?�H ò x k d�nvdVH4s� 
��U�OCO�­HW!YNOPENEVGI\]Qr�qOPENGIF!OPE+\ t Û of\[OPE�SN\ ô k ? I n.?�Hls & X)��Y GRQ
SVU�O1bRGRd�GRS�d���dVH ô ^_Q�F
SN\�n k ? I n?�Hls & X)��Y�GRQ�SVU�O�bRGRd�GRS�d~��d�HDnC`fEN\lSVU�OMYNO�GIEw^lFHGIENJP\]Q�SVGRQ�L!GRS��a^_S�d~i�d�H��«��U�O�§�U�\]bIO�O�­[W!YNOPEKEVGI\]Q
GIEi\]Q!bR�rJP\]Q�SVGRQ�L�\]L�EC^_SiSVU�O9da^_opQ�OMSVGIJ7^�­[GIEi§�U�OMQ�\ t Û k PMsBGIEiOP£�L<^_b�SN\¡ã�OMYN\/^_SJP�i-y!�9��U�OMYNO�t \]YNOp`
^_Q��7tvL!Q�JMSVGI\]Q/SVU<^_S�GIE�L�ENOPFsSN\9W<^_YK^_dXOMSNOMYVGRã�OB\ Û k PMs�d8L�EVS�U<^�ZfOiã�OMYN\XF!OMYVGRZp^_SVGRZfO8^_S�ã�OMYN\!�
a�ÆU��ÆU� b¡Ê<ÉwÏ���Ô�Ë	ÎrÏqÑ/ÑfÉ�ÊgÕ�Ê��wÏ�ÎfÏqÑpÎ�ÔB�
D�EiSVU�OaENOMW<^_YK^_SVYVGu­'GIEiSVU�OXbc^]EVS�JMbI\pEKOPF à LH­ªEVL!Y�t ^]JPOX���'F!O���Q!GRSVGI\]Q	`«W<^_YVSVGIJMbIOPE�SVU<^_S8dX\�ZfO9t�YN\]d ^PRQ�STKu� ç YNOMopGI\]Q/SN\a^gP^Q�STKu� ç YNOMopGI\]Q�FHL�O�SN\9W�OMYVWqOMQ�FHGIJML!bc^_Y�SVYK^_Q�EVW�\]YVS�^_YNOiQ�\�bI\]Q!ofOMYBJP\]QH��Q�OPF�`
�!L!SidX\�ZfOXSN\¡SVU�OaFHGRZfOMYVSN\]Y��<^�¦aOPEC^_Q�Fª^_YNO�YK^_W!GIFHbR�¢YNOMdX\�ZfOPF~\]L!S�\_t�SVU�OXEV�HEVSNOMd/��jBL�O9SN\¡SVU!GIE
W<^_YVSVGIJMbIOBENGRQ!�q`�SVU�OlF!OMQ�EVGRS��XW!YN\_��bIOlFHYN\]W�E�YK^_W!GIFHbR�XGRQ¡SVU�OBENJMYK^_W�O���\_��bc^P�fOMY����)U�OMQsJP\]Q�EVGIF!OMYVGRQ!oX^_Q
\]YVSVU�\]Q�\]YVda^_bq�<^]ENGIE �z¡°�¢ f�¡°¤£ f�¡°�¥^¦ `[§�U�OMYNO�¡°¤¢ GIEwW�OMYVWqOMQ�FHGIJML!bc^_Y�SN\CSVU�O à LH­7ENL!Y�t ^]JPOPE�^_Q�Fo¡°�£ ^_Q�F °_¥^_YNO�S�§�\ebRGRQ�O�^_YVbR�/GRQ�F!OMWqOMQ�F!OMQ�SlZfOPJMSN\]YNE�§�U!GIJKU'EVW<^_Q
SVU�O à LH­
EVL!Y�t�^]JPOp`q^_Q�F
SK^_�[GRQ!oaGRQ�SN\s^]JPJP\]L!Q�S
\]Q!bR�XFHGu�qL�EVGRZfO�W<^_YVSVGIJMbIO�SVYK^_Q�ENWq\]YVSlØvG�� Op��SVU�O���YNEVS¨SNOMYVd GRQeOP£�L<^_SVGI\]Q¢Ø äH�Rá�Ü�GRQeJNU<^_W!SNOMY�äfÜ�`fSVU�OMQeSVU�O
W<^_YVSVGIJMbIO à LH­ �§ GIE�opGRZfOMQ/��� �§ i¨n+© rz\ ÛrcP ¡° ¢ n�© rz\ Ûrzª ¡°�£ nv© rz\ Ûrs« ¡°_¥  
D�JPJP\]YNFHGRQ!opbR�f`�SVU�O8^_��EN\]bRL!SNO�Z]^_bRL�Oi\_t�SVU�OiW<^_YVSVGIJMbIO à LH­sGIE�opGRZfOMQ/���¬¬¬ �§ ¬¬¬ ik© � ¬¬¬¬ rz\ ÛrzP ¬¬¬¬ ô ¬¬¬¬ rz\ Ûrzª ¬¬¬¬ ô ¬¬¬¬ rc\ Ûry« ¬¬¬¬ �  
��Q�EVGIF!O�SVU�O�ENOMW<^_YK^_SVYVGu­�`p§�O�U<^PZfO ¬¬¬®­ �°¯­ £ ¬¬¬ ô ¬¬¬®­ �^¯­ ¥ ¬¬¬ iÝy!`�^]E�SVU�O�F!OMQ�ENGRS��1GIE�JP\]Q�EVSK^_Q�S�\]Q à LH­�EVL!Y�t�^]JPOPE�`\]L!SNEVGIF!O�SVU�O�ENOMW<^_YK^_SVYVGu­�`�U�\�§�OMZfOMY�`�SVU!GIE�O�­HW!YNOPENEVGI\]Q9GIE�opYNO�^_SNOMY�SVU<^_Q�ã�OMYN\iFHL�O�SN\BSVU�O�W<^_YVSVGIJMbIO�EVGRQ!���
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OP£�L<^_SVGI\]Q/GRQ�F!OMW�OMQ�F!OMQ�SB\_t § Ø ^_Q�F¡SVU�OMYNO�t�\]YNO�GRQ�F!OMWqOMQ�F!OMQ�SB\_t3NzÌNÜ�^]E�GRS�da^_�fOPE�SVU�O�O�­[W!YNOPEKEVGI\]QsGRQ
SVU�O9�!YK^]JN�fOMSNE�Zp^_Q!GIEVU	�9D�bIEN\¡SVU�O�J�^]ENO³È �ù1eGIEiW�\pENEVGR�!bIOp`�U�\�§¨OMZfOMY�`�SVU�OMQªSVU�O9W!YN\]�!bIOMd §�GRbRb���O
L!Q�F!OMY���F!OMSNOMYVd�GRQ�OPFT^]E8SVU�OMYNOXGIE8^sENGRQ!opbIO��B\]Y�dCL!bRSVGIFHGRdXOMQ�EVGI\]Q<^_b�EKOMS8\_t�JP\�O%ÆaJMGIOMQ�S8ZfOPJMSN\]YNEG�Ã t \]Y§�U!GIJNUrSVU�OCO�­HW!YNOPENEVGI\]Q
GIE�OP£�L<^_b�SN\7ã�OMYN\!����U�O1J�^]ENOC\_t�GRQ�SNOMYNOPEVSBSVU�OMYNO�t�\]YNO1GIEVÈ �Þ1H`·§�U�OMYNO8GRSBGIE
GRQeofOMQ�OMYK^_b�Q�\]S�W�\pENEVGR�!bIO�SN\C��Q�F/^8ZfOPJMSN\]Y;�Ã EVL�JNUsSVU<^_S�SVU�OlO�­[W!YNOPEKEVGI\]Q¡GRQeSVU�OB�!YK^]JK�fOMSNE�Z]^_Q!GIENU�OPE����U�OlW!YN\]�!bIOMd{J�^_Q/��OiEN\]bRZfOPF¡��� �Ã i k § ò � s & X ò § ò �î  



Ú]â ÖH��<�OPJP\]Q�EVSVYVL�JMSVGI\]Qr\_t«SVU�O8F!OMQ�EVGRS��eW!YN\_��bIO

��S�GIE�§¨\]YVSVU�dXOMQ�SVGI\]Q!GRQ!o8SVU<^_S�SVU!GIE�OP£�L<^_SVGI\]QXGIE�^_bIEN\i^_W!W!bRGIJ�^_�!bIO�SN\lSVU�O�J�^]ENOUÈ i 1H�«��U�OMQ	` � ^_Q�F§ ^_YNO�EN£�L<^_YNO�da^_SVYVGIJPOPE�`[EN\lSVU�O�GIF!OMQ�SVGRS�� k § ò � s & X³i �2& X ò §Ê& X�U�\]bIF!E¨^_Q�F7\]Q�O�ofOMSNE��Ã i ��& X ò �î `
§�U!GIJKU
GIE�`<\]Q�JPOC^_o�^_GRQ	`�SVU�OC^_Q<^_bR��SVGIJ�^_b«EN\]bRL!SVGI\]Q	��¤�\]Y�È � 1H`�U�\�§�OMZfOMY�` k § ò � s�§�GRbRb��qOiEVGRQ!opL!bc^_Y^_Q�FsSVU�OC^_SVSNOMd�W!S�SN\�GRQ�ZfOMYVS�GRS�§�GRbRb�t�^_GRb��
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DBE�F!OPENJMYVGR��OPF9GRQ�SVU�O�W!YNOMZ�GI\]L�E�ENOPJMSVGI\]Q�E�`pSVU�OMYNO�^_YNO�ENOMZfOMYK^_b!dXOMSVU�\[F!E�\_tqJ�^_bIJML!bc^_SVGRQ!o9^�W!YN\_��bIO�§�GRSVU
^8EVGRd�W!bIOp`�YNO�^_bu��SVGRdXOBJP\]d�W<^_SVGR�!bIOl^_bRof\]YVGRSVU!d/���r^_GRQ!bR��SVU!YNOPO�JNU�\]GIJPOPE�U<^PZfO�SN\���O�da^]F!O9Øv§�U!GIJNUs^_YNO
Q�\]S�t�L!bRbR�eGRQ�F!OMWqOMQ�F!OMQ�S�\_t�O�^]JNU
\]SVU�OMY�Ü%²

³ ��U�OldXOMSVU�\�F�\_t�J�^_bIJML!bc^_SVGI\]QgØ ^_Q<^_bR��SVGIJ�^_bU9�bIO�^]EVSBEN£�L<^_YNOPE�^_W!W!YN\P­HGRda^_SVGI\]Q·Ü
³ ��U�Ol�<^]EVGIE�t�L!Q�JMSVGI\]Q�E
³ ��U�OlQ�L!dC�qOMYB\_t�t�YNOPOiW<^_YK^_dXOMSNOMYNE

jlOMW�OMQ�FHGRQ!o/\]Q
SVU�OPENO1SVU!YNOPO9JNU�\]GIJPOPE�`	^aF!OMQ�EVGRS���W!YN\_��bIO9§�GRbRb«�qO1\]�!SK^_GRQ�OPF¢SVU<^_SlW!YN\�Z[GIF!OPE�^XdX\]YNO
\]Y�bIOPENE�^]JPJML!YK^_SNOiF!OPENJMYVGRW!SVGI\]Q
\_t°SVU�O�^]JMSVL<^_b�W!bc^]EVda^1F!OMQ�EVGRS��f�¨��U�OBQ�O�­[S�EVSNOMW¡SVU�OMYNO�t \]YNOlGIE�SN\CSNOPENS
ENOMZfOMYK^_b�dXOMSVU�\[F!E�\_t�W!YN\_��bIOiJ�^_bIJML!bc^_SVGI\]Qr^_Q�F7SN\�^]ENEKOPENE�SVU�Oi£�L<^_bRGRS��7\_t�SVU�OBYNOPEVL!bRSNE����eJP\]d�W<^_YVGRQ!o
SVU�OMd SN\ª^rYNO�t OMYNOMQ�JPOsW!YN\_��bIOs§�U!GIJKU+GIEXO�­HWqOPJMSNOPFgSN\¢YNOMW!YNOPEKOMQ�SaSVU�O/^]JMSVL<^_b�W!YN\_��bIO/EVU<^_W�O¡§�GRSVU
U!GRopU¥^]JPJML!YK^]JM�f��;�QTDlh[jlk�m n W!opYK^]F!Op`�^/F!OMQ�ENGRS��ªW!YN\_��bIO7GIECJ�^_bIJML!bc^_SNOPFg\_¦XGRQ�O7���~��Q�SNOMopYK^_SNOPF
ji^_SK^gD�Q<^_bR�[EVGIE'ØvGRQ»EVU�\]YVS"²T��j�DlÜ�`¨§�U!GIJNU GIEe�<^]ENOPFÝ\]QÝSVU�O¢\]L!SVW!L!S/\_tCS�§¨\¥FHGc^_opQ�\pEVSVGIJPE"²T�B\]S
\]Q!bR�
SVU�OCF�^_SK^at�YN\]d{SVU�O9j����;GRQ�SNOMY�t OMYN\]dXOMSNOMYiGIEBL�ENOPF�`q�!L!S�^_bIEN\aSVU�O9F�^_SK^XtvYN\]d®bRGRSVU!GRL!d®��O�^_d
GRd�W<^]JMS�O�­!JMGRSK^_SVGI\]Q�EVW�OPJMSVYN\pENJP\]W��f����U�Oi��j�Dî^_W!W!YN\f^]JNU�L�ENOPE�^1W!YN\]�<^_�!GRbRGIEVSVGIJ8^_Q�EK^_SVãiSN\�J�^_bIJML!bc^_SNO
SVU�OXF!OMQ�ENGRS��'W!YN\_��bIO9t�YN\]d SVU�O�dXO�^]EVL!YNOMdXOMQ�SNE9\_t�SVU�OPENOXS�§¨\
FHGc^_opQ�\pEVSVGIJPE��e��^_�[GRQ!o�GRQ�SN\�^]JPJP\]L!Q�S
SVU�O7OMYVYN\]YCFHGIEVSVYVGR�!L!SVGI\]Q�tvL!Q�JMSVGI\]Q�E1\_t�SVU�OXGRQ�Zf\]bRZfOPF�FHGc^_opQ�\pEVSVGIJPE�`�^sW!YN\_��bIOp`�§�U!GIJKU�GIE8opGRZfOMQT^]E1^
EVW!bRGRQ�O�t�L!Q�JMSVGI\]Q	`�GIE�J�^_bIJML!bc^_SNOPF¡EVL�JNUeSVU<^_S�SVU�O�YNOPEVL!bRSVGRQ!o9ENOMS�\_t°EVW!bRGRQ�O�JP\[O%ÆaJMGIOMQ�SNE�da^�­HGRd�GRã�OPE�SVU�O
bRGR�fOMbRGRU�\[\�F�\_t�\]�!SK^_GRQ!GRQ!o�SVU�O7^]JMSVL<^_b¨dXO�^]EVL!YNOMdXOMQ�S1YNOPEVL!bRSNE��7��Q~SVU�OaOPFHofO�YNOMopGI\]Q	`«SVU�O�YNOPEVL!bRSVGRQ!o
W!YN\_��bIOsGIE1da^_GRQ!bR�gF!OMSNOMYVd�GRQ�OPF¥���TSVU�OebI\�J�^_b�dXO�^]ENL!YNOMdXOMQ�SNEa\_t�SVU�O¡bRGRSVU!GRL!d|�qO�^_d FHGc^_opQ�\pEVSVGIJp`
§�U!GIJKUªJ�^_Q!Q�\]SiWqOMQ�OMSVYK^_SNO9dCL�JNUªF!OPOMW�OMYiGRQ�SN\eSVU�O9W!bc^]EVda^7SVU<^_Q¢SN\7SVU�O9ENOMW<^_YK^_SVYVGu­¢W�\pEVGRSVGI\]Q'FHL�O
SN\
�qO�^_d|^_SVSNOMQ�L<^_SVGI\]Q	`�§�U�OMYNO�^]ECSVU�O7YNOPEVL!bRSNE8t�\]YCSVU�O7JP\]YNO7YNOMopGI\]QgF!\�da^_GRQ!bR�ªYNOMbR�ª\]QTSVU�O7bRGRQ�O��
GRQ�SNOMopYK^_SNOPF�dXO�^]EVL!YNOMdXOMQ�SNEB���¡SVU�O�GRQ�SNOMY�t�OMYN\]dXOMSNOMY���D�S�SVU�O�W!YNOPENOMQ�S�`·SVU�O��ßj�D5W!YN\_��bIOPE�EVSK^_SNO�SVU�O
dX\pEVSaW!YNOPJMGIENO/F!OMQ�EVGRS��TW!YN\_��bIOPEaSVU<^_S7^_YNO/^PZp^_GRbc^_�!bIO�\]Q�Dlh[jlk�m n W!opYK^]F!Op�#¤�\]Y7^_SXbIO�^]EVS�SVU!YNOPO
YNO�^]EN\]Q�E�`HSVU�O�W!YN\_��bIOPE�J�^_bIJML!bc^_SNOPF¡���aSVU�OBYNO�^_bu��SVGRdXO�^_bRof\]YVGRSVU!d §�U!GIJNUsGIE�W!YNOPENOMQ�SNOPF¡U�OMYNOp`H§�GRbRb�Q�\]S
��O�^_�!bIOiSN\�YNO�^]JKU/SVU�O�EK^_dXOibIOMZfOMb	\_t�W!YNOPJMGIEVGI\]Q¢^]E���j�D�²

³ ;�Q!bR�/da^_opQ�OMSVGIJ9OP£�L!GRbRGR�!YVGc^7SVU<^_S�^_YNO1J�^_bIJML!bc^_SNOPF¢Z�Gc^XtvL!Q�JMSVGI\]Q<^_b�W<^_YK^_dXOMSNOMYVGRã�^_SVGI\]Q~J�^_Qr��O
L�ENOPF¡t \]Y�YNO�^_bu��SVGRdXOC^_W!W!bRGIJ�^_SVGI\]Q�E�����U�O��ßj�D;^_W!W!YN\f^]JNU¢^]E�^_Q�\_¦XGRQ�OCFHGc^_opQ�\pEVSVGIJp`�U�\�§¨OMZfOMY�`
L�ENOPE9OP£�L!GRbRGR�!YVGc^'§�U!GIJNU#^_YNOsJ�^_bIJML!bc^_SNOPF#^�t�SNOMY9SVU�OsOMQ�FT\_tBSVU�O¡W!bc^]EVda^rFHGIENJNU<^_YVofO
^_Q�F+^_YNO
JMbI\pENOMY�SN\�SVU�O�^]JMSVL<^_b«EN\]bRL!SVGI\]Q�\_t�SVU�O�ABYK^]F[�ßh�U<^�tvYK^_Q�\�Z/OP£�L<^_SVGI\]Q	�

³ ��U�O�YNO�^_bu��SVGRdXO�^_bRof\]YVGRSVU!d U<^]E�SN\�O�­!JMbRL�EVGRZfOMbR�CYNOMbR��\]Q�SVU�O�×BbRGRQ�O���GRQ�SNOMopYK^_SNOPFadXO�^]ENL!YNOMdXOMQ�SNE
W!YN\�Z[GIF!OPFa���XSVU�OBji���ÝGRQ�SNOMY�t�OMYN\]dXOMSNOMY�`��!L!S¨J�^_Q!Q�\]S�L�ENO�SVU�OBF�^_SK^�tvYN\]d%SVU�O�bRGRSVU!GRL!dÁ��O�^_d
FHGc^_opQ�\pEVSVGIJp����U�O�bc^_SVSNOMY�GIE�`�\]Q/SVU�O�\]Q�O8U<^_Q�F�`�Q�\]S��fOMS�SNOPJKU!Q!GIJ�^_bRbR��F!OPEVGRopQ�OPF/t�\]Y�YNO�^_bu��SVGRdXO
SVYK^_Q�E�t OMYl\_t¨dXO�^]EVL!YNOPF'F�^_SK^H`	^_Q�F¢\]Q'SVU�O1\]SVU�OMYlU<^_Q�F�`�GRSiF!\[OPEBQ�\]SBW!YN\�Z�GIF!OX^eJP\]Q�SVGRQ�L�\]L�E
dXO�^]EVL!YNOMdXOMQ�S��l��U�OCbRGRSVU!GRL!d{��O�^_d GIE�W!L!bIENOPF�`q§�GRSVU'^XFHL!S���JM�[JMbIO1\_t¨^_W!W!YN\P­HGRda^_SNOMbR�ªÚ]âXW
^_Q�F+^
WqOMYVGI\[F¥\_t�/pâ«dXE��T��U�OMYNO�t \]YNOp`wSVU�OMYNO/^_YNO¡SVGRdXO¡GRQ�SNOMYVZ]^_bIEa§�GRSVU#^�bIOMQ!opSVU�\_tl^_��\]L!S



ÖH�ë×H����\]d�W<^_YVGIEN\]Q�\_t�Z]^_YVGI\]L�E�dXOMSVU�\�F!E Ú[á

ä_Ù�dXE�FHL!YVGRQ!o¢§�U!GIJNU¥Q�\
dXO�^]EVL!YNOMdXOMQ�SaGIE9^�Z]^_GRbc^_�!bIOp�~��U!GIECGIE1Q�\]SX^]JPJPOMW!SK^_�!bIO¡§�U�OMQgSVU�O
F!OMQ�EVGRS��eW!YN\_��bIOPEB^_YNOldXO�^_Q�S�SN\��qOlL�EKOPFet�\]Y�t OPOPFH�<^]JN�sJP\]Q�SVYN\]b��

³ ��U�OBYNO�^_bu��SVGRdXOiJ�^_bIJML!bc^_SVGI\]QsU<^]E�SN\CSK^_�fOBbIOPENE¨SVGRdXOBSVU<^_Qs\]Q�OBJM�HJMbIOl\_t°SVU�O�t�OPOPFH�<^]JK�7JP\]Q�SVYN\]bEV�HEVSNOMd,\_t8SVU�O
O�­HW�OMYVGRdXOMQ�S�`�§�U!GIJNU»GIE¡\_t8SVU�Or\]YNF!OMY¡\_teá
d�GRbRbRGIEKOPJP\]Q�F��;��U�OMYNO�t�\]YNOp`�SVU�O
��è n EVW�OPOPF'\_t�SVU�OX^�Z]^_GRbc^_�!bIO7JP\]d�W!L!SNOMYNE8ENOMSNE8^_Q'L!W!W�OMYibRGRd�GRS�SN\¡SVU�OXJP\]d�W!bIO�­HGRS��'\_t�SVU�O
^_bRof\]YVGRSVU!d/�

��Q'SVU�O9t \]bRbI\�§�GRQ!o
EVL!��ENOPJMSVGI\]Q�E�`�SVU�O9YNOPEVL!bRSNE8\_t�S�§�\/YNO�^_bu��SVGRdXOe^_W!W!YN\f^]JNU�OPEC§�GRbRb��qO�JP\]d�W<^_YNOPF~SN\
SVU�Oi��j�DîYNO�t OMYNOMQ�JPO�W!YN\_��bIOPE�����U�OiFHGIEKJML�ENEVGI\]Q/§�GRbRb°ENSK^_YVS�§�GRSVU/SVU�O8^_Q<^_bR�[SVGIJ�^_b°EN\]bRL!SVGI\]Q	�
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¤�\]YwSVU�O�^_Q<^_bR�[SVGIJ�^_b�EN\]bRL!SVGI\]Q	`�SVU�O�Q�L!dC�qOMY�\_t�tvYNOPO�W<^_YK^_dXOMSNOMYNE�U<^]EwSN\���O�OP£�L<^_b<SN\�SVU�O�Q�L!d8��OMY�\_t
dXO�^]EVL!YNOPF/Zp^_bRL�OPE��w��U�O8L!W!WqOMY�bRGRd�GRS�SN\�SVU�OiQ�L!d8��OMYB\_t��<^]EVGIE�tvL!Q�JMSVGI\]Q�E�GIE�SVU�OMYNO�t \]YNOi��ZfOp��©�\�§��
OMZfOMY�`�FHL�OiSN\�SVU�OiW!YNOMZ[GI\]L�EVbR�sF!OPENJMYVGR��OPF/EV�[d�dXOMSVYV�¡�qOMS�§¨OPOMQ�SVU�O8bRGRQ�OPE�\_t�EVGRopU�S�\_t�©���äX^_Q�F/©�� é `
SVU!GIE�§�\]L!bIF
opGRZfOCZfOMYV�sL!Q�EVSK^_�!bIOCYNOPEVL!bRSNE�����tV`!t \]Y�O�­�^_d�W!bIOp`�©���äXGIEB^aSK^_Q!ofOMQ�SlSN\XSVU�O à LH­�EVL!Y�t�^]JPOPRQ�STKui y! [Z�`·G�� Op��JMYN\pENENOPE�^_bRb à LH­/EVL!Y�t ^]JPOPE�§�GRSVU�bc^_YVofOMY à LH­/YK^]FHGRL�EB^_Q�F
F!\�OPE�Q�\]S�W�OMQ�OMSVYK^_SNO�GRQ�SN\
YNOMopGI\]Q�E�§�GRSVUebI\�§¨OMY[P^Q�STK�`!^_Q�Fe©�� é GIE�^�SK^_Q!ofOMQ�S�SN\CSVU�OVP^Q�STKsiÝy! [Z ç EVL!Y�t�^]JPOp`[SVU�OMQs^1EVda^_bRb�FHGu��OMY��
OMQ�JPO�GRQ/SVU�O8S�§¨\7dXO�^]EVL!YNOPF�bRGRQ�O���GRQ�SNOMopYK^_SNOPF¢F!OMQ�EVGRSVGIOPE9Ø�Op� o���FHL�O8SN\�dXO�^]EVL!YNOMdXOMQ�SBGRQ<^]JPJML!YK^]JMGIOPE�Ü
§�GRbRb�U<^PZfO8OMQ�\]YVdX\]L�E�GRd�W<^]JMS�\]Q/SVU�OiYNOPJP\]Q�ENSVYVL�JMSNOPF/W!YN\_��bIOiGRQ/SVU�OlGRQ�SNOMYVZ]^_bµPRQ�STK ðeñ y! [ZVóNy! [Z ç é ����QSVU�O�J�^]ENOBSVU<^_S�SVU�Ol©���äCEVGRopQ<^_b�GIE�U!GRopU�OMY�`�^_Q¡GRYVYK^_SVGI\]Q<^_bRbR�7U!GRopUsF!OMQ�EVGRS��a§�GRbRb��qO�YNOPJP\]Q�EVSVYVL�JMSNOPF¡t \]Y
SVU!GIE�GRQ�SNOMYVZp^_b�����U�OMYNO�t \]YNOp`<^1YNOPFHL�JMSVGI\]Q
\_t�SVU�OlQ�L!dC�qOMYB\_t°t�YNOPOlW<^_YK^_dXOMSNOMYNE�GIE�YNOP£�L!GRYNOPF�`!§�U!GIJNU
GIE
^]JNU!GIOMZfOPFª���¢GRQ�JMbRL�FHGRQ!or\]Q!bR�¢SVU�OXEVL!d \_t�EK\]dXO�GRQ�SNOMY�t OMYN\]dXOMSNOMY1JKU<^_Q!Q�OMbIE8GRQ�SN\/SVU�OXJ�^_bIJML!bc^_SVGI\]Q	�
D�E�^eW!YN\_��bIO�§�GRSVUª\]Q!bR�¢\]Q�O9t�YNOPO9W<^_YK^_dXOMSNOMY�§¨\]L!bIF~Q�\]Si�qO�J�^_W<^_�!bIOa\_t�F!OPENJMYVGR�!GRQ!o
^_Q��'EVW<^_SVGc^_b
FHGIEVSVYVGR�!L!SVGI\]Q/\_t�F!OMQ�EVGRS��f`!J�^_bIJML!bc^_SVGI\]Q�E�§�GRSVU/äH` é ^_Q�FeÙ1W<^_YK^_dXOMSNOMYNE�U<^PZfOl��OPOMQ7W�OMY�t \]YVdXOPF��¨h�GRd9�
W!bIOXW�\]bR��Q�\]d�Gc^_bIECU<^PZfOa�qOPOMQ�L�ENOPF�^]E8SVU�OX�<^]EVGIE8tvL!Q�JMSVGI\]Q�E�`�§�U�OMYNOM���'SVU�OabRGRQ�O�^_YCSNOMYVd dCL�EVSC��O
ã�OMYN\¢GRQ+\]YNF!OMYXSN\rtvL!bu��bRb�SVU�O¡��\]L!Q�F�^_YV�gJP\]Q�FHGRSVGI\]Q)^_S³PRQ_S`K�i¬y¢opGRZfOMQ¥GRQ+ENOPJMSVGI\]Q5Ø ÖH�ëäH�Rá�Ü��¥¤�\]Y
��YNEVS8EVSVL�FHGIOPE�`°W!YN\_��bIOPE�U<^�ZfOX��OPOMQ~J�^_bIJML!bc^_SNOPFªt \]Y8Dih[jlk�m n W!opYK^]F!OXFHGIEKJNU<^_YVofOf¡9äpä�/pÖ é `°§�U!GIJKU
GIE�JKU<^_YK^]JMSNOMYVGRã�OPF/���7SVU�Oi\[JPJML!YVYNOMQ�JPOi\_t«JPOMQ�SVYK^_b°F!OMQ�EVGRS��eW�O�^_��GRQ!oX^_YN\]L!Q�F¡SF¢Táp�ëÖp×�E��¨��U!GIE�FHYVGRZfOPE
SVU�O/FHGIENJNU<^_YVofO
L!Q�EVSK^_�!bIOp`�^_Q�F)^_SaSF¢Táp�ÛÚ]×�E�`�SVU�O�GRQ�SNOMY�t OMYN\]dXOMSNOMYeEVLH��OMYNE�t�YN\]d SVU�O/��YNEVS�t�YVGRQ!ofO
�ßL!d�W#Ø�ENOPO1��opL!YNO7ÖH� Ù�Ü�`°EN\¡SVU<^_S�W!YN\_��bIOaJ�^_bIJML!bc^_SVGI\]Q~U<^]EiSN\¡��O�EVSN\]W!W�OPF¢SVU�OMYNOp�XD�ElSVU�OaF!OMQ�EVGRS��
W!YN\_��bIO�OMZf\]bRZfOPE�t�YN\]d{^1YK^_SVU�OMY à ^_S�©���dX\[F!OiW!YN\_��bIOiSN\�§�^_YNF!EB^�WqO�^_�fOPFsW!YN\_��bIO��qOMS�§¨OPOMQ�SF¢Táp�ëâ�E
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bIOMZfOMb�GIEBGRQ�F!OPOPF¢JP\]YVYNOMbc^_SNOPF¢SN\e^adXO�^]EVL!YK^_�!bIO�^_dX\]L!Q�S�\_tw�<^]JK����YNO à OPJMSNOPF'k��)<�©;W�\�§�OMY��i��U!GIElGIE
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YNOMopGI\]Qg\_t�SVU�OXW!bc^]EVda^H`�^sU!GRopU�OMY1bIOMZfOMb¨\_t�F!OMZ[Gc^_SVGI\]Q���OMS�§�OPOMQ�SVU�O7W!YN\_��bIOPE1J�^_Q~��OX\]��ENOMYVZfOPF�GRQ
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k�Q�EVL!YVGRQ!o~SVU!GIEaYNOP£�L!GRYNOPEeEN\]dXO�^]F!FHGRSVGI\]Q<^_bl\�ZfOMYVU�O�^]F)GRQ�JMbRL�FHGRQ!o�YNO���ENOMQ�FHGRQ!oT\_t�F�^_SK^ªGRQ#J�^]ENO�\_t
W<^]JN�fOMS�bI\pENE��~��U!GIE�EVbI\�§�E�F!\�§�Q¥SVU�OeF�^_SK^rSVYK^_Q�EVt�OMY�`w^
S���W!GIJ�^_b�SVYK^_Q�E�t OMY9SVGRdXO¡GIE1GRQ¥dX\pEVS�J�^]ENOPE
^_�q\]L!S/á���ärdXE�`w�!L!S9tvYN\]d|SVGRdXO/SN\¢SVGRdXOp`wGRQ�SNOMYVYVL!W!SVGI\]Q�E7\_tlSVU�Os\]YNF!OMYX\_t9á�â«dXE7^_Q�FgdX\]YNO�^_YNO
\]��ENOMYVZfOPF�`·Op� o���FHL�O8SN\XW<^]JK�fOMS�bI\pENE�����U�OMYNO�t \]YNOp`qEN\]dXOit�^]EVSNOMY�SVYK^_Q�E�t OMY�ENSVYK^_SNOMop�sGIE�YNOP£�L!GRYNOPF��N;�Q
Dlh[jlk�m n W!opYK^]F!Op`°S�§¨\
dXOMSVU�\�F!EC\_t�YNO�^_bu��SVGRdXOeJP\]d�d8L!Q!GIJ�^_SVGI\]Q+^_YNOXJML!YVYNOMQ�SVbR�ªGRQªL�ENOp�f;�Q�Oa\_t
SVU�OMd GIE1k�SVU�OMYVQ�OMS9SVYK^_Q�E�t�OMYCL�EVGRQ!orSVU�O n ENOMYCji^_SK^_opYK^_d|è�YN\]SN\[JP\]blØ n jlè¨Ü�����U!GIECW!YN\]SN\[JP\]b�F!\[OPE
U<^_YNFHbR�8GRQ�JMbRL�F!O�^_Q��COMYVYN\]Y�U<^_Q�FHbRGRQ!o8ENOMYVZ[GIJPOPE�`]GRS�F!\[OPE«Q�\]S�opL<^_YK^_Q�SNOPO�SVU�O�^_YVYVGRZp^_b�\_t�^�W<^]JN�fOMS�`[^_Q�F
SVU�O�W<^]JK�fOMSNE�da^P�¡^_YVYVGRZfOBGRQ¡FHGu��OMYNOMQ�S�\]YNF!OMY�SVU<^_Q¡SVU�OM�7§¨OMYNOiENOMQ�S���©�\�§¨OMZfOMY�`�^]E�SVU!GIE�EK^�ZfOPE�d8L�JKU
\�ZfOMYVU�O�^]F�`!SVYK^_Q�E�t OMY�GIE�t ^]ENSNOMY¨SVU<^_Qs§�GRSVU/����è�9_�ßè«�!��S�U<^]E���OPOMQ7t \]L!Q�FeSVU<^_S�SVU�OBSVYK^_Q�E�t�OMY�\_t«EN\]dXO
SNOMQ à \f^_SVGRQ!o�Wq\]GRQ�S�Q�L!d8��OMYNE�SK^_�fOPE�EN\]dXOlU�L!Q�FHYNOPFsd�GIJMYN\pEKOPJP\]Q�F!E�����U�OMYNO�t \]YNOp`!SVU!GIE�EN\]bRL!SVGI\]Qs§�^]E
JNU�\pENOMQ¡t \]Y¨SVU�OlSVYK^_Q�EVt�OMY�\_t�SVU�OBW!YN\_��bIOiJP\[O%ÆaJMGIOMQ�SNE�^_Q�F¡SVU�OBW�O�^_��GRQ!o9W<^_YK^_dXOMSNOMYNE�SN\1SVU�OiJP\]Q�SVYN\]b
EV�[ENSNOMd/�r©B\�§�OMZfOMY�`wSVU!GIE1SVYK^_Q�E�t OMY9SVGRdXO¡F!\�OPE1Q�\rbI\]Q!ofOMY�U�\]bIF�t�\]Y1bc^_YVofOMYXF�^_SK^¢^_YVYK^P�HE�`�bRGR�fOeSVU�O
2DCCz�EDC1da^_SVYVGu­¡SVU<^_S�GIE�W!YN\�Z�GIF!OPFs���7SVU�Olda^_opQ�OMSVGIJ8FHGc^_opQ�\pEVSVGIJp��DBE�^9ENOPJP\]Q�F¡SVYK^_Q�E�t OMY�EVSVYK^_SNOMop�f`
§�U!GIJNU�GIE�^_�!bIO�SN\�U<^_Q�FHbIO8bc^_YVofO8F�^_SK^X^_YVYK^��[E�`q^9YNO à OPJMSVGRZfO�dXOMdX\]YV�sSNOPJKU!Q�\]bI\]op�sU<^]E���OPOMQ�JNU�\pEKOMQ
\]Q¢Dih[jlk�m n W!opYK^]F!Op�9kw^]JKU~JP\]d�W!L!SNOMYiGRQ'SVU�O�JP\]YVYNOPEVW�\]Q�FHGRQ!o/YNO�^_bu��SVGRdXO�Q�OMS�§�\]YV�¢GIEiOP£�L!GRW!W�OPF
§�GRSVU�^Cè����wW!bRL!o]��GRQ/J�^_YNF¡SVU<^_S�U<^]E�äp×pÖT�7�Ý\_t�dXOMdX\]YV�¡\]Qs�q\f^_YNF�����U�\pEKOBJ�^_YNF!E�^_YNOiJP\]Q!Q�OPJMSNOPF
SN\XO�^]JNU¢\]SVU�OMY�Z[Gc^�\]W!SVGIJ�^_b����qOMYNE�`�SVU!YN\]L!opUr§�U!GIJNUrSVU�O8JP\]Q�SNOMQ�Si\_t�SVU�O8dXOMdX\]YV�sGIE�EN��Q�JKU!YN\]Q!GRã�OPF
�qOMS�§¨OPOMQ/SVU�OlJ�^_YNF!E����)U�OMQs\]Q�OlW<^_YVSVGIJMGRW<^_Q�S�GRQeSVU�OlQ�OMS�§¨\]YV�¡§�YVGRSNOPE�F�^_SK^1GRQ�SN\9SVU�OldXOMdX\]YV�f`!SVU�O
EK^_dXOiF�^_SK^X^_W!W�O�^_YNE�GRQ/SVU�OidXOMdX\]YV�s\_t�SVU�Oi\]SVU�OMY�è¨����J�^_YNF!E�§�GRSVU!GRQ�d�GIJMYN\pEKOPJP\]Q�F!E��
©�\�§¨OMZfOMY�`!GRQeSVU�Ol�fO�^_Y�äpâpâ�8H`H§�U�OMQeSVU�OBda^_GRQ/O�­HWqOMYVGRdXOMQ�SK^_b	EVSVL�FHGIOPE�t \]Y¨SVU!GIE�SVU�OPEVGIE�§�OMYNOiJ�^_YVYVGIOPF
\]L!S�`�SVU�O�GRQ�EVSK^_bRbc^_SVGI\]Q~\_t�SVU�O9YNO�^_bu��SVGRdXOXF�^_SK^¡Q�OMS�§¨\]YV�'§�^]E�EVSVGRbRbw^_Qª\]Q!of\]GRQ!o/W!YN\[JPOPENE�����Q!GRSVGc^_bRbR�f`
\]Q!bR��SVU�O n jBè�W<^_SVUeSVU<^_S¨JP\]Q!Q�OPJMSNE�SVU�O�GRQ�SNOMY�t�OMYN\]dXOMSNOMY�JP\]d�W!L!SNOMY�§�GRSVU7SVU�O�JP\]Q�SVYN\]b�EV�HEVSNOMd�§�^]E
\]WqOMYK^_SVGI\]Q<^_b�`��!L!SlSVU�O1da^_opQ�OMSVGIJ�FHGc^_opQ�\pEVSVGIJ9§�^]ElQ�\]SB�fOMSiJP\]Q!Q�OPJMSNOPF��C¤�\]YiSVU!GIEBYNO�^]EN\]Q	`	^eEVSK^_SVGIJ
da^_opQ�OMSVGIJsOP£�L!GRbRGR�!YVGRL!d §�^]E�L�ENOPF�t \]Y1W!YN\_��bIOsJ�^_bIJML!bc^_SVGI\]Q	�µ��O�t \]YNO/^
FHGIEKJNU<^_YVofOs§�GRSVUgt OPOPFH�<^]JN�
JP\]Q�SVYN\]b�\]Q
SVU�O9F!OMQ�EVGRS��/W!YN\_��bIO9JP\]L!bIFr�qOCWqOMY�t \]YVdXOPF�`qSVU�Ou2DCaz@EDC2P^Q�STK«da^_SVYVGu­/tvYN\]d¬^_Q¢O�^_YVbRGIOMY
FHGIENJNU<^_YVofOl§�GRSVUsGIF!OMQ�SVGIJ�^_b	W!bc^]EVda^CW<^_YK^_dXOMSNOMYNE�U<^]F¡SN\1�qOBYNO�^]Fet�YN\]dÁSVU�OBF�^_SK^_�<^]EKO�^_Q�F¡GRQ�ENOMYVSNOPF
GRQ�SN\XSVU�O�W!YN\]opYK^_d JP\[F!O�\]Q/SVU�O8GRQ�SNOMY�t OMYN\]dXOMSNOMYBJP\]d�W!L!SNOMY������¡SVU�O�OMQ�F�\_t�SVU�O8äpâpâ�8aJ�^_d�W<^_GRopQ	`
SVU�O�da^_opQ�OMSVGIJiFHGc^_opQ�\pENSVGIJl§�^]E�JP\]Q!Q�OPJMSNOPFsSN\1SVU�OlJP\]Q�SVYN\]b°EN�[EVSNOMd%Z[Gc^1^CYNO à OPJMSVGRZfOldXOMdX\]YV�¡J�^_YNF��
©�\�§¨OMZfOMY�`]SVU�O�\]Q!bR�ibRGRQ!�i�qOMS�§¨OPOMQ9SVU�O¨JP\]Q�SVYN\]b!EV�[ENSNOMdî^_Q�F8SVU�O¨GRQ�SNOMY�t OMYN\]dXOMSNOMY�JP\]d�W!L!SNOMY�§�^]E«EVSVGRbRb
^ n jBèÝJP\]Q!Q�OPJMSVGI\]Q	`�Q�\]SB�qOMGRQ!o¡J�^_W<^_�!bIO9\_t�SVYK^_Q�E�t OMYVYVGRQ!oeSVU�OCbc^_YVofOCda^_SVYVGu­�§�GRSVU!GRQ¢SVU�O8YNOP£�L!GRYNOPF
SVGRdXOp�C�BOMZfOMYVSVU�OMbIOPENE�`°^7§�^P�rU<^]Ei�qOPOMQrt \]L!Q�F¢SN\¡J�^_bIJML!bc^_SNOXF!OMQ�EVGRS��rW!YN\_��bIOPElt�YN\]d®SVU�O9YNO�^_bu��SVGRdXO
da^_opQ�OMSVGIJ1F�^_SK^H�lD�Q
GRd�W�\]YVSK^_Q�SiW!YN\]W�OMYVS��r\_t�SVU�O�^_bRof\]YVGRSVU!d{t \]YBW!YN\_��bIO1J�^_bIJML!bc^_SVGI\]Q'GIE�SVU<^_SlSVU�O
J�^_bIJML!bc^_SVGI\]Q¡\_t�SVU�O ãsË|ÌTÍ Á � E�^]JPJP\]YNFHGRQ!o9SN\1OP£�L<^_SVGI\]QªØ ÖH�ÛÚpÜ¨F!\[OPE¨\]Q!bR�XYNOP£�L!GRYNOBF�^_SK^�t�YN\]d%da^_opQ�OMSVGIJ
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dXO�^]EVL!YNOMdXOMQ�SNE�`��!L!S1Q�\
GRQ!W!L!SCt�YN\]d SVU�OeGRQ�SNOMY�t�OMYN\]dXOMSNOMY��'¤�\]Y1SVU!GIE1YNO�^]EN\]Q	`�GRS1§�^]E9F!OPJMGIF!OPFTSN\
EVW!bRGRS�SVU�O8^_bRof\]YVGRSVU!dåGRQ/S�§¨\aW<^_YVSNE�^_Q�F/FHGIEVSVYVGR�!L!SNO8SVU�OMd SN\�S�§¨\aJP\]d�W!L!SNOMYNE>²¨��U�Ol��YNENS�W<^_YVS�§�^]E
GRd�W!bIOMdXOMQ�SNOPF~\]Q'SVU�O9JP\]d�W!L!SNOMY8\_t¨SVU�O1da^_opQ�OMSVGIJXFHGc^_opQ�\pENSVGIJp�C��SlSK^_�fOPElSVU�O9bc^_YVofO!2DC7z'EDC à LH­
da^_SVYVGu­�^_Q�F�J�^_bIJML!bc^_SNOPEaSVU�O ãsË�ÌÐÍ Á � E��)��Q#J�^]ENO/\_tiÙ~�<^]ENGIE�t�L!Q�JMSVGI\]Q�E�`�§�U!GIJNU)GIEXSVU�O/da^�­HGRd8L!dQ�L!d8��OMYBSVU<^_S�§�^]E�t�\]YNOPEKOPOMQ�FHL!YVGRQ!o7SVU�OCF!OMZfOMbI\]W!dXOMQ�SlW!U<^]ENOC\_t�SVU�O1^_bRof\]YVGRSVU!d/`<SVU�OPEKOit \]YVd-��L�EVS
^�17z�Z¡da^_SVYVGu­��8��U�O9JP\]YVYNOPEVW�\]Q�FHGRQ!o
äpâ à \f^_SVGRQ!osWq\]GRQ�SiQ�L!dC�qOMYNE8^_YNO9EVL�JPJPOPEKE�tvL!bRbR��SVYK^_Q�E�t�OMYVYNOPF
SN\
SVU�OXGRQ�SNOMY�t�OMYN\]dXOMSNOMY�JP\]d�W!L!SNOMY1Z�Gc^ n jlèî§�GRSVU!GRQ�SVU�O7opGRZfOMQ~SVGRdXO7bRGRd�GRS��/��U�OMYNOp`«SVU�O7EKOPJP\]Q�F
W<^_YVSl\_t�SVU�O1^_bRof\]YVGRSVU!d®J�^_bIJML!bc^_SNOPEBSVU�O8W!YN\_��bIOCJP\�O%ÆaJMGIOMQ�SNE�^_Q�Fs��Q<^_bRbR�sSVU�OCWqO�^_�[GRQ!oaW<^_YK^_dXOMSNOMYNE
t�YN\]d¬SVU�O ãsË|ÌTÍ Á � E8^_Q�F¢SVU�O9dXO�^]ENL!YNOPF¢bRGRQ�O���GRQ�SNOMopYK^_SNOPFTF!OMQ�EVGRSVGIOPE��1��U�O9YNOPEVL!bRSNE8^_YNO9SVU�OMQªENOMQ�SiSN\SVU�O�JP\]Q�SVYN\]b�EV�HEVSNOMd Z[Gc^ n jlè«�
D�S¨SVU�O�OMQ�Fa\_t�SVU�O�äpâpâ�88J�^_d�W<^_GRopQ	`�SVU�O�da^_opQ�OMSVGIJ�FHGc^_opQ�\pEVSVGIJ�F!OMbRGRZfOMYNOPFe^iQ�OM§�OP£�L!GRbRGR�!YVGRL!d O�^]JNU
Ö
d�GRbRbRGIENOPJP\]Q�F!E��~��U�OeF!OMQ�ENGRS��f`�GRQ¥JP\]Q�SVYK^]ENS�`�GIE1dXO�^]EVL!YNOPFT§�GRSVU+^/t�YNOP£�L�OMQ�JM�~\_tB^_��\]L!S¡á�â«�H©�ãf�
��\¡W!YN\�Z[GIF!O9^eF!OMQ�EVGRS���W!YN\_��bIO9O�^]JNUªJP\]Q�SVYN\]b�JM�[JMbIOp`qSVU�O1dXO�^]EVL!YNOPF¢F!OMQ�EVGRSVGIOPEl§�OMYNO�JP\]bRbIOPJMSNOPFª^_Q�F
^�ZfOMYK^_ofOPF'\�ZfOMYXáCd�GRbRbRGIENOPJP\]Q�F'^_Q�F
SVU�OMQrL�ENOPF
t \]Y�W!YN\_��bIO�J�^_bIJML!bc^_SVGI\]Q	`�SN\]ofOMSVU�OMYi§�GRSVUrSVU�OCbc^_SNOPENS
YNOPJPOMGRZfOPF�da^_opQ�OMSVGIJ8F�^_SK^H����U<^_S�§�^P�f`·O�^]JNU/da^_opQ�OMSVGIJCOP£�L!GRbRGR�!YVGRL!d GIE�L�ENOPF�Ö1SVGRdXOPE�\]Q�^�ZfOMYK^_ofOp�
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��U�OBO�­HW�OMYVGRdXOMQ�SK^_b�^_GRd \_t�SVU!GIE�§�\]YV�7GIE�SN\1W�OMY�t�\]YVdÁYNO�^_bu��SVGRdXOlt OPOPFH�<^]JN�¡JP\]Q�SVYN\]b�\_t°SVU�OiEVU<^_W�OB\_t
SVU�O�F!OMQ�ENGRS��8W!YN\_��bIO�\]Q�Dih[jlk�m n W!opYK^]F!Op�T<�\]L!SVGRQ�OMbR�f`pSVU�O�FHGIENJKU<^_YVofO�JP\]Q�SVYN\]b�EV�HEVSNOMd;\]Q!bR�C^_bRbI\�§�E
t�\]Y�F!OMQ�ENGRS��st OPOPFH�<^]JN��JP\]Q�SVYN\]b«\_t�SVU�O8bRGRQ�O���GRQ�SNOMopYK^_SNOPF'F!OMQ�EVGRS��/dXO�^]EVL!YNOPF
���/\]Q�O1JNU<^_Q!Q�OMb�\_t�SVU�O
ji���5GRQ�SNOMY�t�OMYN\]dXOMSNOMY�����U!GIE�bRGRQ�O���GRQ�SNOMopYK^_SNOPF¢dXO�^]ENL!YNOMdXOMQ�SBGIE�JP\]d�W<^_YNOPF
SN\7^�W!YNO���W!YN\]opYK^_d�dXOPF
ENOMSVWq\]GRQ�S¨^_Q�F9SVU�O�o�^]E�GRQ!bIOMSwZ]^_bRZfOPEw^_YNO�JP\]Q�SVYN\]bRbIOPF7^]JPJP\]YNFHGRQ!opbR�f�w��U<^_S�§�^��f`f�<^]EVGIJ�^_bRbR�9SVU�O�^�ZfOMYK^_ofO
Q�L!d8��OMY�\_t«W<^_YVSVGIJMbIOPE�GRQsSVU�O�W!bc^]EVda^9GIE�JP\]Q�SVYN\]bRbIOPF�`��!L!S�Q�\]S�SVU�OMGRY�ENW<^_SVGc^_b°FHGIEVSVYVGR�!L!SVGI\]Q	�
��U�O/^]JMSVGRZfO/JP\]Q�SVYN\]b�\_tlSVU�OsF!OMQ�EVGRS��TW!YN\_��bIO/GIE9dX\]YNO/JNU<^_bRbIOMQ!opGRQ!og^]E�GRSXF!\�OPE9Q�\]S7\]Q!bR��YNOP£�L!GRYNO
SVU�O8YNO�^_bu��SVGRdXO�J�^_bIJML!bc^_SVGI\]Qª\_twSVU�O1W!YN\_��bIOp`��!L!S�^_bIEN\7SVU�O8GIF!OMQ�SVGu�<J�^_SVGI\]Q~\_t�^_SlbIO�^]EVSl\]Q�O�^]JMSVL<^_SN\]Y
SVU<^_Sa^_bRbI\�§�E9t \]Ya^
dX\�FHGu�<J�^_SVGI\]Q)\_t�SVU�OsEVU<^_W�O¡\_tBSVU�O¡W!YN\_��bIOp�g��QTW!YVGRQ�JMGRW!bIOp`�\]Q�OsJP\]L!bIFgSVU!GRQ!�
\_t�L�EVGRQ!o'SVU�O¡o�^]E9GRQ!bIOMS�Zp^_bRZfO/^]EX^]JMSVL<^_SN\]Y��¥©�\�§¨OMZfOMY�`¨§�U�OMQ+SVU�OeSN\]SK^_b�F!OMQ�EVGRS��TEVU<^_bRb���Oe�fOMW!S
JP\]Q�EVSK^_Q�S�`�\]Q�O�U<^]E�U<^_YNFHbR�X^_Q��1t�YNOPOPF!\]d-SN\idX\[FHGutv�1SVU�O�o�^]E�GRQ!bIOMS�YK^_SNOp�,�pL�ENSwEVU�\]YVS�o�^]E�W!L!bIEKOPEw^_YNO
Wq\pENENGR�!bIOlGRQ/SVU<^_S�J�^]ENOp`!§�U!GIJKU
\]Q!bR�¡J�^_L�ENOiSVYK^_Q�EVGIOMQ�S�O���OPJMSNE���D5��OMSVSNOMY�\]W!SVGI\]Q/§¨\]L!bIF��qOlSVU�O�L�ENO
\_t�^aENOPJP\]Q�F¡t�L�OMbRGRQ!o7EV�HEVSNOMd bRGR�fOiSVU�O8WqOMbRbIOMS�GRQ]��OPJMSN\]Y�§�U!GIJNUrW!YN\�Z[GIF!OPEB^9Q�\]QH��W�OMYVGRW!U�OMYK^_b«W<^_YVSVGIJMbIO
EN\]L!YNJPOp� ©B\�§¨OMZfOMY�`�SVU�O�GRQ]�VOPJMSVGI\]QÝ\_t�WqOMbRbIOMSNE7GIEe^]JPJP\]d�W<^_Q!GIOPF)����^_Q#GRQ�JMYNO�^]ENOPF�YVGIEV�+\_tit�YVGRQ!ofO
�ßL!d�W�E�`�§�U!GIJKUª§¨\]L!bIF't�\]YNJPO�\]Q�O9SN\¡EVSN\]W'SVU�O�J�^_bIJML!bc^_SVGI\]Q~\_t�SVU�O�F!OMQ�EVGRS��rW!YN\_��bIOp����U�OMYNO�t \]YNOp`�GRS
§�^]E�F!OPJMGIF!OPF7SN\8L�ENO�JPOMQ�SVYK^_b�U�O�^_SVGRQ!o9^]E�^]JMSVL<^_SN\]Y�t�\]Y¨W!YN\_��bIO�JP\]Q�SVYN\]b���D�EwSVU�O�OMbIOPJMSVYN\]Q¡JM�HJMbI\]SVYN\]Q
YNOPEN\]Q<^_Q�JPOeU�O�^_SVGRQ!o'W!YN\�Z[GIF!OPEX^/ZfOMYV��bI\�J�^_bRGRã�OPFTW�\�§¨OMYXF!OMW�\pEVGRSVGI\]QgGRQgSVU�OeW!bc^]EVda^H`�GRS9GIE�^/ZfOMYV�
L�ENO�tvL!b<SN\�\]b<t�\]Y�^_W!W!bR��GRQ!o1bI\�J�^_b·U�O�^_S�EK\]L!YNJPOPE�`f§�U!GIJKUeGRQ7SVL!YVQaGRQ à L�OMQ�JPOBSVU�O�F!OMQ�ENGRS��XW!YN\_��bIO�L!Q�F!OMY
JPOMYVSK^_GRQ�JP\]Q�FHGRSVGI\]Q�E�`�ENOPO8JNU<^_W!SNOMYBäH�
��O�t \]YNOl^]JMSVGRZfO�t OPOPFH�<^]JN�e\]Q7SVU�OlF!OMQ�EVGRS��XW!YN\_��bIOlJP\]L!bIF7��O�W�OMY�t \]YVdXOPF�`H^CENOMYVGIOPE�\_t	SNOPEVS�FHGIENJNU<^_YVofOPE
§�^]ElYNOP£�L!GRYNOPF
SN\eGIF!OMQ�SVGutv�rW!bc^]EVda^7W<^_YK^_dXOMSNOMYNElt \]YB§�U!GIJKUªk¨�)<�©�U<^]Ei^_Q¢O���OPJMS�\]Q¢SVU�O9F!OMQ�EVGRS��
W!YN\_��bIOp����U!GIE�O���OPJMS�U<^]F/SN\���O�£�L<^_Q�SVGu�<OPF
SN\XF!O���Q�OCSVU�O�\]WqOMYK^_SVGI\]Q<^_b«§�GRQ�F!\�§ît \]Y�SVU�Oit OPOPFH�<^]JN�
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no ECRH (t=2.2s)
2 gyrotrons (t=2.3s)
4 gyrotrons (t=2.7s)
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âH�÷/p×T�È� U�O�^_SVGRQ!oeWq\�§¨OMY�`·U<^_YNFHbR��^_Q��¡U��HEVSNOMYNOPEVGIE�bI\�\]W
J�^_Q���O�\]��ENOMYVZfOPF/§�GRSVU!GRQ
SVU�O�Q�\]GIENO8bIOMZfOMb
\_t«SVU�OlGRQ�Zf\]bRZfOPF�FHGc^_opQ�\pEVSVGIJPE��
D�QCGRQ�SNOMYNOPEVSVGRQ!oiJ�^]ENO¨GIE�FHGIEKJNU<^_YVofO�¡9äp×pâ_Ù�áiØ�ENOPO���\]SVSN\]d5\_t!��opL!YNOy/H�ÛÚpÜ�`]§�U!GIJKUC§�^]E�W�OMY�t \]YVdXOPF9^_S�^
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\]��ENOMYVZfOPF�`�EN\�SVU�O��<^_Q�F!E�GRQ/SVU�OJ\ Û n Ä Û FHGc^_opYK^_d ^_YNOC^_bRdX\pEVS�U�\]YVGRã�\]Q�SK^_b�����U�OiU��[ENSNOMYNOPEVGIE�bI\[\]W�E
OMQ�JMbI\pENO�\]Q!bR�e^8EVda^_bRb	^_YNO�^1^_Q�Fs^_YNO�YVL!QeSVU!YN\]L!opUsGRQ7SVU�OBJP\]L!Q�SNOMYNJMbI\[JN�[§�GIENO�FHGRYNOPJMSVGI\]Q	�wDÝU�O�^_SVGRQ!o
Wq\�§¨OMY�\_t�áp�ë×T�0�5`�U�\�§¨OMZfOMY�`qJ�^_L�ENOPFr^�EVSVYN\]Q!o à ^_SVSNOMQ!GRQ!o¡\_t�SVU�O�F!OMQ�EVGRS��sW!YN\_��bIOp����U�O��<^_Q�F!E�GRQ
SVU�O+\ Û n Ä Û FHGc^_opYK^_d ^_YNOBSVGRbRSNOPFe^]JPJP\]YNFHGRQ!opbR�f`�U�\�§¨OMZfOMY�`HSVU�OMYNOBGIE¨Q�\9EVGRopQ!Gu�<J�^_Q�S�U��HEVSNOMYNOPEVGIE�GRQeSVU�O
JP\]YNOXYNOMopGI\]Q	���pL�ENSCJMbI\pENOaSN\/SVU�OaOPFHofOp`�Op� o���^_SBPRQ�STK|i y! a~H`�^sU��[EVSNOMYNOPENGIE�bI\[\]W~GIECZ�GIEVGR�!bIO7^_o�^_GRQ	�
��U!GIEXbI\[\]W+GIEXYVL!Q�SVU!YN\]L!opU�GRQ+SVU�O
JP\]L!Q�SNOMYNJMbI\[JN�[§�GIENO¢FHGRYNOPJMSVGI\]Q)^_Q�F#SVU�O�EVSK^_SNOPE7\_tiE�^_SVL!YK^_SVGI\]Q
JP\]YVYNOPEVWq\]Q�FaSN\8SVU�O��q\]SVSN\]d%bIO�t�S¨^_Q�FaSN\]W7YVGRopU�S�JP\]YVQ�OMY�����U!GIE¨GIE�^_bIEN\C\]��ENOMYVZfOPFXGRQp¡9ä_ÙQ/fÚ]âH`[§�U�OMYNO
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/H� é �+��L!dXOMYVGIJ�^_b�EVGRd8L!bc^_SVGI\]Qr\_t�F!OMQ�EVGRS��/^_Q�FsSNOMd�WqOMYK^_SVL!YNO�W!YN\_��bIO á�âp×

SVU�L�E�SVU�O�F!OMQ�ENGRS��eW!YN\_��bIO�SN\9SVU�OlSNOMd�W�OMYK^_SVL!YNO�W!YN\_��bIOp��©B\�§�OMZfOMY�`<\]Q�OiU<^]E�SN\9�fOPOMW�GRQsd�GRQ�FsSVU<^_S
SVU�O�SVYK^_Q�EVW�\]YVS¨JP\[O%ÆaJMGIOMQ�SNE¨bRGR�fO�SVU�O�FHGu��L�EVGI\]QaJP\[O%ÆaJMGIOMQ�SU© ^_Q�FXSVU�O�GRQ�§�^_YNF¡JP\]Q�ZfOPJMSVGI\]QeSNOMYVd �ß ¨^_YNO�Q�\]S�Q�OPJPOPENEK^_YVGRbR�¢JP\]Q�EVSK^_Q�S�`��!L!S8da^P�'F!OMWqOMQ�F~\]QªSNOMd�WqOMYK^_SVL!YNOe^_Q�F'SNOMd�W�OMYK^_SVL!YNOXopYK^]FHGIOMQ�S�`
§�U!GIJNU
^_bIEN\aJ�^_L�ENOPE�^9JP\]L!W!bRGRQ!oaSN\9SVU�O�SNOMd�WqOMYK^_SVL!YNO8W!YN\_��bIOp�
��U�OCSNOMd�W�OMYK^_SVL!YNO1W!YN\_��bIO9§�U!GIJNUª\[JPJML!YNEBL!Q�F!OMYlENSK^_SVGI\]Q<^_YV�
JP\]Q�FHGRSVGI\]Q�E�J�^_Q¢��OCJ�^_bIJML!bc^_SNOPFrt�YN\]d
SVU�O7JP\]Q�FHGRSVGI\]Q¥SVU<^_S1SVU�OeSN\]SK^_b�U�O�^_S à LH­~SVU!YN\]L!opU+^ à LH­�EVL!Y�t�^]JPOeGIECOP£�L<^_b�SN\�SVU�OeQ�OMS1U�O�^_SVGRQ!o
Wq\�§¨OMYlF!OMWq\pEVGRSNOPF�GRQ�EVGIF!O�SVU!GIE�EVL!Y�t�^]JPOp����U�O8EVSK^_SVGI\]Q<^_YV�/F!OMQ�EVGRS��/W!YN\_��bIOit \]YB^XJ�^]ENO�§�GRSVU�\]L!SlJPOMQH�
SVYK^_b�EK\]L!YNJPOPE�`[bRGR�fO�U�OMYNOp`HGIE�F!OMSNOMYVd�GRQ�OPF¡���aSVU�OlJP\]Q�FHGRSVGI\]QsSVU<^_S�SVU�O�W<^_YVSVGIJMbIO à LH­eGIE�OP£�L<^_b�SN\1ã�OMYN\
OMZfOMYV��§�U�OMYNOp`·G�� Op��SVU�O8FHGu��L�EVGI\]Q
SNOMYVd{GIE��<^_bc^_Q�JPOPF
���sSVU�O8EVL!d \_t�SVU�OMYVdX\�FHGu��L�EVGI\]Q'^_Q�F
JP\]Q�ZfOPJ��
SVGI\]Q	����U�O�SNOMd�W�\]YK^_b�OMZf\]bRL!SVGI\]Q¡\_t°SVU�O�W!YN\_��bIOPE�`[GRQ7JP\]Q�SVYK^]ENS�`HGIEwdCL�JNU¡dX\]YNO�FHGLÆaJML!bRS�SN\1J�^_bIJML!bc^_SNO
^]E¨SVU�OlJP\]Q�FHGRSVGI\]Q�E�t \]Y�SVU�OlEVSK^_SVGI\]Q<^_YV�7J�^]ENOlF!\1Q�\]S�U�\]bIF/^_Q�F¡\]Q�O�U<^]E�SN\9EN\]bRZfOlJP\]L!W!bIOPFsFHGu��OMYNOMQH�
SVGc^_b�OP£�L<^_SVGI\]Q�Elt \]YJ\ Û k PRQ_S`K f o sl^_Q�F Ä Û k P^Q�STK®f o s��1¤�\]YiSVU!GIEiYNO�^]EK\]Q	`°^7Q�L!dXOMYVGIJ�^_b�^_W!W!YN\f^]JKU	`	§�U!GIJKUGIE�F!OPEKJMYVGR�qOPFeGRQsF!OMSK^_GRb�GRQ/^_W!WqOMQ�FHGu­¡DC� é `[GIE�L�ENOPFeSN\1SVU�OP\]YNOMSVGIJ�^_bRbR�eW!YNOPFHGIJMS�SVU�OlSVGRdXOlF!OMW�OMQ�F!OMQ�JPO
\_t«SVU�O8W!YN\_��bIOPE�����U!GIE�Q�L!dXOMYVGIJ�^_b«dX\[F!OMb°F!OPENJMYVGR��OPE�SVU�O�SNOMd�W�\]YK^_b�OMZf\]bRL!SVGI\]Q¢\_t�SVU�O�SNOMd�W�OMYK^_SVL!YNO
W!YN\_��bIOiGRQ
^�JM�[bRGRQ�FHYVGIJ�^_b°Zf\]bRL!dXOi§�U!GIJKU�U<^]E�YN\]SK^_SVGI\]Q<^_b�EV�[d�dXOMSVYV�¡§�GRSVU/YNOPEVW�OPJMS�SN\�SVU�O�JM�[bRGRQ�F!OMY
^�­[GIE�����U�OiJM�[bRGRQ�FHYVGIJ�^_b�ofOP\]dXOMSVYV�eENSK^_SNOPE�^Cof\[\�Fs^_W!W!YN\�­[GRda^_SVGI\]Q
^_bIEK\8t \]Y�SVU�OlSN\]�]^_da^_�7§�U�OMQ�^]E��
EVL!d�GRQ!oXJMGRYNJML!bc^_Y�^_Q�F/JP\]Q�JPOMQ�SVYVGIJ à LH­sEVL!Y�t ^]JPOPE�����QsSVU�OlYK^]FHGc^_b°FHGRYNOPJMSVGI\]Q	`<SVU�OlZf\]bRL!dXOiGIE�FHGRZ[GIF!OPF
GRQ�SN\ ± OP£�L!GIFHGIEVSK^_Q�SiENOPJMSVGI\]Q�EB§�U!GIJNU~^_YNO9^]ENEVL!dXOPF
SN\eU<^PZfO9O�^]JNUª^aU�\]dX\]ofOMQ�OP\]L�EiSNOMd�W�OMYK^_SVL!YNOp�
¤�\]YX^/opGRZfOMQgSNOMd�W�OMYK^_SVL!YNOsFHGIEVSVYVGR�!L!SVGI\]Q	`�SVU�OeU�O�^_S à \�§Á�<^_bc^_Q�JPOet \]Y1O�^]JKUg\_tBSVU�OPENOeENOPJMSVGI\]Q�E9GIE
J�^_bIJML!bc^_SNOPF�`[^]Ew§¨OMbRb·^]EwSVU�O�YNOPEVL!bRSVGRQ!o8Q�OM§#SNOMd�WqOMYK^_SVL!YNOB^�tvSNOMYw\]Q�O�FHGIENJMYNOMSNO�SVGRdXO�ENSNOMW	�«��U<^_S¨§�^��f`
^aYNOPJML!YNENGI\]Q¢t�\]YVdCL!bc^¡GIEi\]�!SK^_GRQ�OPF'§�U!GIJNUT^_bRbI\�§�EiSN\sJ�^_bIJML!bc^_SNO�SVU�O1SNOMd�W�OMYK^_SVL!YNOXOMZf\]bRL!SVGI\]Q't�YN\]d
\]Q�O�SVGRdXOlEVSNOMWeSN\8SVU�OBQ�O�­HS���D�Qs^_Q<^_bI\]of\]L�E�t \]YVd8L!bc^8t�\]Y�SVU�OlF!OMQ�EVGRS��aU<^]E¨��OPOMQ¡F!OMYVGRZfOPFetvYN\]d%SVU�O
^_�q\�ZfO�OP£�L<^_SVGI\]Q/t�\]Y�SVU�O�W<^_YVSVGIJMbIO à LH­/^_Q�FsGRd�W!bIOMdXOMQ�SNOPF
GRQ/SVU�OidX\[F!OMb��w��S�GIE���L�EVS�^9£�L<^_bRGRSK^_SVGRZfO
dX\�F!OMb�§�U!GIJKU�L�ENOPE�FHGRdXOMQ�ENGI\]Q!bIOPENE�GRQ!W!L!S�W<^_YK^_dXOMSNOMYNEB^_Q�FsW!YN\�Z[GIF!OPE�YNOPENL!bRSNE�GRQ�^_YV�!GRSVYK^_YV�¡L!Q!GRSNE��
��U�O�EVGRd8L!bc^_SVGI\]Q�Ew§¨OMYNO�WqOMY�t \]YVdXOPF�§�GRSVU ± i»x]y8^_Q�FXGRQ!GRSVGc^_bRbR� à ^_S¨FHGIEVSVYVGR�!L!SVGI\]Q�E¨\_t�SNOMd�W�OMYK^_SVL!YNO
^_Q�F'F!OMQ�EVGRS��f�7¤�\]Y8SVU�O�\]L!SNOMYVdX\pEVSCYK^]FHGc^_bwENOPJMSVGI\]Q	`��q\]L!Q�F�^_YV�¢JP\]Q�FHGRSVGI\]Q�E8t�\]YiU�O�^_SC^_Q�FªW<^_YVSVGIJMbIO
à LH­
U<^PZfO9SN\e��O9F!O���Q�OPF��C��U�O1W<^_YVSVGIJMbIO à LH­
SVU!YN\]L!opU~SVU�OC��\]L!Q�F�^_YV�r^_YNO�^¡\_t�SVU�O9JM��bRGRQ�F!OMYi§�^]E
ENOMSCSN\
ã�OMYN\!`�YNOPEVL!bRSVGRQ!o¢GRQ¥^�JP\]Q�EKOMYVZ]^_SVGI\]Q¥\_t�SVU�OeZf\]bRL!dXO���GRQ�SNOMopYK^_SNOPF#F!OMQ�EVGRS��g^_Q�F~SVU�L�E�\_t�SVU�O
SN\]SK^_bwQ�L!dC�qOMY9\_t�W<^_YVSVGIJMbIOPE1GRQ~SVU�OXW!bc^]ENda^H�s¤!L!YVSVU�OMYVdX\]YNOp`�SVU�OX��\]L!Q�F�^_YV�ª\_t�SVU�OaJM�[bRGRQ�F!OMY8§�^]E
^]ENEVL!dXOPFsSN\���O�JP\]Q!Q�OPJMSNOPF
SN\a^_Q/GRQH��Q!GRSNOMbR�sbc^_YVofO8SNOMd�WqOMYK^_SVL!YNO8YNOPENOMYVZf\]GRY�\_t�JP\]Q�EVSK^_Q�S�SNOMd�W�OMYK^��
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SVU�O8SNOMd�WqOMYK^_SVL!YNOCW!YN\_��bIO�GIE�^_W!W!YN\�­[GRda^_SNOMbR�r^9bI\]o�^_YVGRSVU!dåt�L!Q�JMSVGI\]Q½ãf�¨��U�O8F!OMQ�EVGRS��sW!YN\_��bIO�§¨\]L!bIF
��O¡YK^_SVU�OMYaW�O�^_�fOPFgGRQ+SVU�O/^_��ENOMQ�JPO/\_tlSVU�OMYVdX\[FHGu�qL�EVGI\]Q�Ø�ENOPOsF�^]EVU�OPF¥bRGRQ�O¡GRQ+��opL!YNOÈ/H�÷/fÜ�`�^]E7^
YNOPEVL!bRS¨\_tqSVU�O�GRQ�§�^_YNFaW!GRQ�JNUaSNOMYVd ß ¨��@�)GRSVU�Q�\]QH��ã�OMYN\�SVU�OMYVdX\[FHGu�qL�EVGI\]Q7JP\�O%ÆaJMGIOMQ�S�­ ª `fU�\�§¨OMZfOMY�`SVU�O�F!OMQ�ENGRS��¡W!YN\_��bIOiGIE�YK^_SVU�OMY à ^_S�GRQsSVU�O8JPOMQ�SNOMY�FHL�OiSN\9SVU�OiENSVYN\]Q!oXSNOMd�WqOMYK^_SVL!YNO�opYK^]FHGIOMQ�S�����U�O
YNOPEVL!bRS¨\_t�F!\]L!�!bRGRQ!o�SVU�O�U�O�^_SVGRQ!o�Wq\�§¨OMY¨GIEw^_bIEN\lGRbRbRL�EVSVYK^_SNOPF�GRQX��opL!YNON/H�÷/BGRQXYNOPFz²«��U�O�SNOMd�WqOMYK^_SVL!YNO
opbI\]�<^_bRbR�eGRQ�JMYNO�^]ENOPE�`[�!L!S�SVU�OlEVU<^_WqOB\_t°SVU�OBSNOMd�W�OMYK^_SVL!YNOlW!YN\_��bIO�YNOMda^_GRQ�E�SVU�OBE�^_dXOp����U�OBF!OMQ�ENGRS��
W!YN\_��bIOp`!GRQ/JP\]Q�SVYK^]EVS�` à ^_SVSNOMQ�E�^_Q�F¡OMZfOMQs��OPJP\]dXOPE�EVbRGRopU�SVbR�7U�\]bRbI\�§ GRQ¡SVU�OiJPOMQ�SVYK^_b	YNOMopGI\]Q	����U!GIE�GIE
^�ZfOMYV�XEVGRd�W!bIO�Q�L!dXOMYVGIJ�^_bqdX\[F!OMb<§�GRSVUeEVSK^_SVGIJ�SVYK^_Q�EVWq\]YVS�JP\�O%ÆaJMGIOMQ�SNE�`[§�U!GIJNUe§¨\]L!bIF�`�t \]YwO�­!^_d�W!bIOp`
t�^_GRb�SN\8W!YN\[FHL�JPOlEVSVGu��SNOMd�W�OMYK^_SVL!YNOlW!YN\_��bIOPE�GRQ¡J�^]EKO�\_t�\_�q��^�­HGIE¨U�O�^_SVGRQ!o��w��Q/^]F!FHGRSVGI\]Q	`HSVU�OMYNOBGIE�Q�\
dXOPJKU<^_Q!GIEVd �!L!GRbRSlGRQ'§�U!GIJNUªOMQ�EVL!YNOPElSVU<^_SiF!OMQ�EVGRS��
W!YN\_��bIOPElU<^�ZfO9ã�OMYN\¡F!OMYVGRZ]^_SVGRZfO9GRQ¢SVU�O�JPOMQ�SNOMY��
��L!SiQ�OMZfOMYVSVU�OMbIOPENE�`°SVU�O�J�^_bIJML!bc^_SNOPFªO���OPJMS�\_t¨GRQ�JMYNO�^]ENOPFªJPOMQ�SVYK^_b�U�O�^_SVGRQ!o/W�\�§�OMY8\]Q'SNOMd�WqOMYK^_SVL!YNO
^_Q�F/F!OMQ�ENGRS��¡W!YN\_��bIOiGIE�GRQ�£�L<^_bRGRSK^_SVGRZfO8^_opYNOPOMdXOMQ�S�§�GRSVU/SVU�OiO�­HW�OMYVGRdXOMQ�SNE��
DBE1SVU�O¡Q�O�­[S9EVSNOMW	`w^rEVGRdCL!bc^_SVGI\]Q#\_t�SVU�OeSNOMd�Wq\]YK^_b�OMZf\]bRL!SVGI\]Q+\_tBSVU�O¡F!OMQ�EVGRS���W!YN\_��bIO¡§�^]E9W�OMY��
t \]YVdXOPF��9¤�\]YiSVU�O�JNU�\pENOMQªJP\[O%ÆaJMGIOMQ�SNEäO�^_Q�F�©r`�GRSiSK^_�fOPE8^7bRGRSVSVbIO9dX\]YNO/áp`ëâpâpâeSVGRdXO�EVSNOMW�ElL!Q�SVGRb
SVU�O
EVGRd8L!bc^_SNOPF#SNOMd�WqOMYK^_SVL!YNOPEs^_Q�F+F!OMQ�EVGRSVGIOPEeJP\]Q�ZfOMYVofO�SN\�^'ENSK^_SVGIJsZ]^_bRL�Op�)��U�O�ENGRd8L!bc^_SVGI\]Q)GIE
EVSK^_YVSNOPF~§�GRSVUªbI\�§ U�O�^_SVGRQ!o�W�\�§�OMY8GRQªSVU�OXJPOMQ�SNOMY1^_Q�F é `ëâpâpâ/SVGRdXOXEVSNOMW�E1^_YNOXJ�^_bIJML!bc^_SNOPF��7��U�OMQ	`
SVU�O�U�O�^_SVGRQ!osW�\�§�OMY8GIEiF!\]L!�!bIOPF~^_Q�Frt�L!YVSVU�OMY é `ëâpâpâ¡EVSNOMW�E8\_t�J�^_bIJML!bc^_SVGI\]QT^_YNO9W�OMY�t \]YVdXOPF��1D�t�SNOMY
SVU!GIE�`�U�O�^_SVGRQ!orW�\�§¨OMY9GIECENOMSC�<^]JK�ªSN\/SVU�Oe\]YVGRopGRQ<^_b�Z]^_bRL�O¡^_Q�FªÙ�`ëâpâpâ/tvL!YVSVU�OMY1SVGRdXOeEVSNOMW�E�t \]bRbI\�§��
��U�OsYNOPENL!bRSVGRQ!oªSVGRdXOsSVYK^]JPOPEX\_tlSNOMd�WqOMYK^_SVL!YNO
^_Q�F+F!OMQ�EVGRS��¥^_SXSVU�O¡YK^]FHGc^_b�bI\[J�^_SVGI\]QÂâ q Ã i y! ME�1
^_YNO�EVU�\�§�QªGRQ¢��opL!YNO!/H�÷8H�9��U�O9SNOMd�WqOMYK^_SVL!YNOaEVSK^_YVSNElYVGIEVGRQ!os§�U�OMQªSVU�O�JPOMQ�SVYK^_b�U�O�^_SVGRQ!o/W�\�§¨OMY8GIE
GRQ�JMYNO�^]ENOPFª^_Q�F¢SVU�OMQ~^]EN��d�W!SN\]SVGIJ�^_bRbR�'^_W!W!YN\f^]JNU�OPE8SN\7GRSNElQ�OM§-E�^_SVL!YK^_SVGI\]Q'bIOMZfOMb��C��U�O1bI\[J�^_b�F!OMQH�
EVGRS��f`�U�\�§�OMZfOMY�`���YNEVS�ENSK^_YVSNElYVGIEVGRQ!oet�\]YiENOMZfOMYK^_b�SVGRdXO�EVSNOMW�EB��O�t�\]YNO1GRS�FHYN\]W�E�^_Q�F'OMZf\]bRZfOPElSN\�§�^_YNF!E
^XQ�OM§îEK^_SVL!YK^_SVGI\]QrbIOMZfOMb°§�U!GIJKU
GIE�bI\�§¨OMYBSVU<^_QrSVU�O�W!YNOMZ[GI\]L�E�Zp^_bRL�Op�)��U�OMQ
SVU�O�U�O�^_SVGRQ!oeWq\�§¨OMYBGIE
YNOPFHL�JPOPF/^_o�^_GRQ	`HSVU�OBEK^_dXOBU<^_W!WqOMQ�E�§�GRSVUs\]W!W�\pEVGRSNOBEVGRopQ	`[G�� Op��SVU�OMYNO�GIE�^_o�^_GRQ�^_QeGRQ!GRSVGc^_b	JNU<^_Q!ofOl\_t
F!OMQ�EVGRS��X§�U!GIJNU¡of\[OPE�^�§�^��Xt�YN\]d�SVU�O�Q�OM§)EK^_SVL!YK^_SVGI\]QebIOMZfOMb�����U!GIE�GRQ!GRSVGc^_bq\�ZfOMYNEVU�\[\]SVGRQ!o9\_t°F!OMQ�ENGRS��
��OPJP\]dXOPEi§¨O�^_�fOMY8^_SlbI\�§¨OMY�YK^]FHGRG��CD�ElSVU�O9F!OMQ�EVGRS��
W!YN\_��bIO à ^_SVSNOMQ�ElGRQ¢SVU�O�JPOMQ�SNOMYi§�U�OMQ'U�O�^_SVGRQ!oåFæ�ú����RùEi ú�� ümbÐú�ýºýºþ©n�ü[� û,�Rüºû�b _ ø©� üºøkf^ü[�±þ�üºøÚ���RùUýºümi[üm�,çÀèéÉµbÐú�ø#qDùrfRø��Rù�p û�� _©_ �;ú�û3d _ ýºý _ h�ûEê({�ùTú�� üºøwljv _ hyù�p�üMûú�û®û�fei[ùD�À� _ qDù,�_ùEv _ û®ü[� ùD��üºøµ���RùÊüMøRø^ù�p�i _ û��u` _ ýmfei[ù,ùTýºùEi[ùTø©� _ øRýÝþ©x Å øÀ���^ùÊýºümi[ü[�4ë�èíìîne���^üºû�üMû0ùDÆ©f^üm`�ú�ýºùTø©�U� _ú(ï,ü[p%ú�b�}Ëï,ùTý[�%ú�ýºümÏâù9�Rüºû���p ümqwfe� ü _ ø _ d
���Rù9�^ùTú�� üºøwl*v _ h�ù�puý _ bÐúF� ùD�VúF�Uç 	 Ékx ^ �Rüºû�p ùDÆ©f^ü[p ùTûuú�ø�üºø_ÿ°ø^ü[� ùu� ùEirvDù�p%úF��fep ùlGp%úG�RüºùTø©�µú���ç 	 Ésx
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Wq\�§¨OMY�GIE�GRQ�JMYNO�^]EKOPF�`�W<^_YVSVGIJMbIOPE�U<^�ZfO�SN\9dX\�ZfOit�YN\]d SVU�O�JPOMQ�SNOMY�SN\9SVU�O�OPFHofOp�wD�S�d�GIF[��YK^]FHGRL�E�`<SVU�O
à ^_SVSNOMQ!GRQ!o9\_t	SVU�O�W!YN\_��bIOBEVSVGRbRbqJP\]YVYNOPENWq\]Q�F!E�SN\9^�F!OPJMYNO�^]ENOl\_t°F!OMQ�EVGRS��f`�U�\�§¨OMZfOMY�`�ENU�\]YVSVbR�a^�tvSNOMY�SVU�O
GRQ�JMYNO�^]ENOX\_t�SVU�OXJPOMQ�SVYK^_b¨U�O�^_SVGRQ!o/Wq\�§¨OMY�`�SVU�O�W<^_YVSVGIJMbIOPE8O�­HW�OMbRbIOPF¢tvYN\]d SVU�O�JPOMQ�SNOMY1^_YVYVGRZfOaSVU�OMYNOp`
YNOPEVL!bRSVGRQ!o�GRQ
^1SNOMd�W�\]YK^_YV�7GRQ�JMYNO�^]ENO8\_t�F!OMQ�EVGRS��f����Q¡��opL!YNOg/H�Rá�âH`HSVU�OibI\[J�^_b	F!OMQ�EVGRS��s^_S�â q Ã i»y! ME�1GIE�W!bI\]SVSNOPF
ZfOMYNEVL�E�SVU�O8bI\�J�^_b�SNOMd�WqOMYK^_SVL!YNOCt \]Y�SVGRdXO8GRQ�FHGIJPOPEläH`ëâpâpâXSN\�á�âH`ëâpâpâH����U�O�dX\[F!OMb��[GIOMbIF!E
^¡U��HEVSNOMYNOPEVGIECbI\�\]W~§�U!GIJNUTGIE8YVL!QªSVU!YN\]L!opUTGRQ~SVU�O7JMbI\�JK��§�GIEKOaFHGRYNOPJMSVGI\]Q	�/��QªW!YVGRQ�JMGRW!bIOp`«SVU!GIE8GIE8GRQ
^_opYNOPOMdXOMQ�S�§�GRSVU�SVU�O�O�­[W�OMYVGRdXOMQ�SK^_b«\]��ENOMYVZp^_SVGI\]Q�E�`!U�\�§�OMZfOMY�`�SVU�O�ENU<^_WqOi\_t�SVU�O8^]JMSVL<^_b	U��[EVSNOMYNOPENGIE
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F!OMQ�EVGRS��lW!YN\_��bIO�GRQ8Dih[jlk�m n W!opYK^]F!O�FHGIEKJNU<^_YVofOPE«J�^_Q��qO�^]JMSVGRZfOMbR�iJP\]Q�SVYN\]bRbIOPF8§�GRSVUC^¨t OPOPFH�<^]JN�lbI\[\]W
GRQ�§�U!GIJNUrSVU�OC^]JMSVL<^_SN\]YBGIE�JPOMQ�SVYK^_b�OMbIOPJMSVYN\]QrJM�HJMbI\]SVYN\]Q
YNOPEK\]Q<^_Q�JPO�U�O�^_SVGRQ!o'Ø�k¨�)<�©iÜ��<jlOMW�OMQ�FHGRQ!o
\]QeSVU�OlW!bc^]ENda^1W<^_YK^_dXOMSNOMYNE�`!W�O�^_��GRQ!o�\]Y à ^_SVSNOMQ!GRQ!oa\_t«SVU�O�W!YN\_��bIO8J�^_Qs�qOi^]JNU!GIOMZfOPF��¨��U!GIE�GIE�SVU�O
��YNEVS�F!OMdX\]Q�EVSVYK^_SVGI\]Q�\_t!t OPOPFH�<^]JN��W!YN\_��bIO�JP\]Q�SVYN\]bHGRQ9Dlh[jlk�m n W!opYK^]F!O�^_Q�F8W!YN\�Z�GIF!OPE«SVU�O¨�<^]EVGIE	t \]Y
\]SVU�OMY�t�OPOPFH�<^]JK�eW�\pENEVGR�!GRbRGRSVGIOPE�GRQsSVU�OBtvL!SVL!YNOp����U�OiYNOP£�L!GRYNOMdXOMQ�SNE�t�\]Y�ENL�JPJPOPENE�t�L!b·t OPOPFH�<^]JN�sJP\]Q�SVYN\]b
^_YNO�²

³ DîYNOMbRGc^_�!bIO�F!OMQ�EVGRS��¡dXO�^]EVL!YNOMdXOMQ�S
³ ¤<^]EVS�J�^_bIJML!bc^_SVGI\]Q¢\_t�SVU�OiF!OMQ�EVGRS��¡W!YN\_��bIO
³ DîYNO�^_bu��SVGRdXOida^_opQ�OMSVGIJ8OP£�L!GRbRGR�!YVGRL!d
³ <�O�^_bu��SVGRdXO8F�^_SK^9SVYK^_Q�E�t OMY�SN\�SVU�O�JP\]Q�SVYN\]b�EV�[ENSNOMd
³ D�Q�^]JMSVL<^_SN\]Y�J�^_W<^_�!bIO�\_t�dX\�FHGut��[GRQ!o�SVU�O�F!OMQ�EVGRS��¡W!YN\_��bIO

��U�O���YNEVS9EVSNOMW�\]QTSVU�OX§�^P�ªSN\�t OPOPFH�<^]JN�~JP\]Q�SVYN\]b�§�^]E1SVU�OaJMYNO�^_SVGI\]Q¥\_t�SVU�OXSNOPJKU!Q!GIJ�^_b��<^]EVGIE�t \]Y
SVU�O9YNO�^_bu��SVGRdXOXJ�^_bIJML!bc^_SVGI\]Q�\_t�SVU�O�F!OMQ�EVGRS��¢W!YN\_��bIOp����U!GIEiW!YN\_��bIOXGIE�J�^_bIJML!bc^_SNOPF¢t�YN\]d¬SVU�Oa×ebRGRQ�O��
GRQ�SNOMopYK^_SNOPF¯F!OMQ�ENGRS��ÝdXO�^]EVL!YNOMdXOMQ�SNE�W!YN\�Z[GIF!OPF ����SVU�OªENL!�H��d�GRbRbRGRdXOMSNOMY�GRQ�SNOMY�t OMYN\]dXOMSNOMY�`i§�U!GIJKU	`
U�\�§¨OMZfOMY�`�da^P�ª��O7^���OPJMSNOPFT���'dXO�^]EVL!YNOMdXOMQ�SXOMYVYN\]YNE�`�EN\_��J�^_bRbIOPF � tvYVGRQ!ofO8�ßL!d�W�E � ����U�OeF!OMZfOMbI\]WH�
dXOMQ�S7^_Q�F¥JP\]Q�EVSVYVL�JMSVGI\]Q)\_t�Q�OM§ YNO�^]F!\]L!S7OMbIOPJMSVYN\]Q!GIJPE�t \]Y�SVU�O¡GRQ�SNOMY�t OMYN\]dXOMSNOMYe^_bRbI\�§�OPF¥t \]Y�SVU�O
F!O���Q!GRSVGI\]Q/\_t�^8YNOMbRGc^_�!bIOlYNO�^_bu��SVGRdXO�F!OMSNOPJMSVGI\]Q/JMYVGRSNOMYVGI\]Q¡t�\]Y�t�YVGRQ!ofO¨�ßL!d�W�E�`[§�U!GIJKU�OMQ�EVL!YNOPE�SVU<^_S�Q�\
F!OMQ�EVGRS���W!YN\_��bIOBFHGIEVSN\]YVSNOPF7���aEVW!L!YVGI\]L�E�F!OMQ�EVGRS��aEVGRopQ<^_bIE¨GIEwL�ENOPFXt�\]Ywt�OPOPFH�<^]JK�aJP\]Q�SVYN\]b��w��U�O�t�^]EVSNOMY
YNOPEVWq\]Q�EKOX\_t�SVU�OaQ�OM§�OMbIOPJMSVYN\]Q!GIJPE1SN\sYK^_W!GIF~JKU<^_Q!ofOPEC\_t�F!OMQ�EVGRS��~^_bIEN\sW!YN\�Z�GIF!OPECQ�OM§�\]W!W�\]YVSVL!Q!Gu�
SVGIOPE�`�EVL�JKU¡^]E¨SVU�O�\]��EKOMYVZ]^_SVGI\]Q¡\_t	EK^P§�SN\[\]SVU7GRQ�ENSK^_�!GRbRGRSVGIOPE�^_Q�FaSVU�OMGRY¨W!YNOPJML!YNEK\]Y�\pENJMGRbRbc^_SVGI\]Q�E�����U!GIE�`
U�\�§¨OMZfOMY�`<§�^]E�Q�\]S�GRQ�ZfOPEVSVGRo�^_SNOPF�GRQsdX\]YNO�F!OMSK^_GRb°U�OMYNOp�
D�Q�\]SVU�OMY1da^���\]YCW<^_YVS1\_t�SVU!GIEC§¨\]YV�~§�^]E1SVU�OaF!OMZfOMbI\]W!dXOMQ�SX\_t�^¡t�^]EVS8�!L!S9EVLMÆaJMGIOMQ�SVbR�T^]JPJML!YK^_SNO
JP\]d�W!L!SNOMY¨^_bRof\]YVGRSVU!d�§�U!GIJKUaJ�^_bIJML!bc^_SNOPE�SVU�O�F!OMQ�EVGRS��9W!YN\_��bIO�tvYN\]d;SVU�O�×BbRGRQ�O���GRQ�SNOMopYK^_SNOPFXdXO�^]ENL!YNO��
dXOMQ�SNE�`!SK^_�[GRQ!oXGRQ�SN\a^]JPJP\]L!Q�SBSVU�Olda^_opQ�OMSVGIJ8OP£�L!GRbRGR�!YVGRL!d/�¨��U�O8F!OMQ�EVGRS��¡W!YN\_��bIOiGIE�W<^_YK^_dXOMSNOMYVGRã�OPF
^]E�^�t \]L!YVSVU�F!OMopYNOPO�Wq\]bR�[Q�\]d�Gc^_b�\_t<SVU�O�Q�\]YVda^_bRGRã�OPF�W�\]bI\]GIF�^_b à LH­1YK^]FHGRL�E�`�^_Q�F1SVU�O�bRGRQ�O���GRQ�SNOMopYK^_SNOPF
F!OMQ�EVGRSVGIOPE�^_bI\]Q!olSVU�O�×�bRGRQ�OPE�\_t�EVGRopU�S�^_YNO�J�^_bIJML!bc^_SNOPFa^]E�^�tvL!Q�JMSVGI\]QX\_t<SVU�O�W�\]bR��Q�\]d�Gc^_b�JP\[O%ÆaJMGIOMQ�SNE��
��U�O8ENOMS�\_t�JP\[O%ÆaJMGIOMQ�SNEBSVU<^_SBW!YN\�Z[GIF!OPE���OPEVS�JP\]Q�EVGIENSNOMQ�JM�s§�GRSVU�SVU�O�dXO�^]ENL!YNOMdXOMQ�SlGIE�SVU�OMQrF!OMSNOMY��
d�GRQ�OPF7Z[Gc^8bIO�^]EVS�EN£�L<^_YNOPE�^_W!W!YN\�­[GRda^_SVGI\]Q	��;�Q7SVU�Ol\]Q�OBU<^_Q�F�`HSVU�O�Q�L!dXOMYVGIJ�^_b°JP\]d�W!bIO�­HGRS��7\_t�SVU!GIE
^_bRof\]YVGRSVU!d §�^]E8�fOMW!S8bI\�§�SN\sYVL!QªGRQ~YNO�^_bu��SVGRdXO7\]QªW!YNOPEKOMQ�S���F�^P��JP\]d�W!L!SNOMYNEeØ�JP\]d�W!L!SK^_SVGI\]QTSVGRdXO
� á�dXE�Ü�`	^_Q�F¢\]Q'SVU�O1\]SVU�OMYlU<^_Q�F�`�SVU�O1YNOPEVL!bRSVGRQ!o/F!OMQ�ENGRS���W!YN\_��bIOPEC^_YNOCGRQ¢of\[\�F'^_opYNOPOMdXOMQ�S�§�GRSVU
W!YN\_��bIOPE8J�^_bIJML!bc^_SNOPFª���'dX\]YNOXJP\]d�W!bIO�­~\_¦XGRQ�Oa^_bRof\]YVGRSVU!dXE��¡D�tvSNOMY�EKOMSVSVGRQ!o�L!W�^¡YNO�^_bu��SVGRdXO7F�^_SK^
Q�OMS�§¨\]YV�~§�U!GIJNU¥^_bRbI\�§�ECt�\]YCSVU�OaJP\]d�dCL!Q!GIJ�^_SVGI\]Qg\_t�SVU�O7F!OMQ�EVGRS��~W!YN\_��bIOXSN\/SVU�O7JP\]Q�SVYN\]b�EV�HEVSNOMd

ápápá



ápá�ä 8H�#h�L!d�da^_YV�/^_Q�F0;�L!SVbI\�\]�

FHL!YVGRQ!o/SVU�O9FHGIENJKU<^_YVofOp`°O�­HWqOMYVGRdXOMQ�SNEit \]YlYNO�^_bu��SVGRdXOXJP\]Q�SVYN\]bw\_t�SVU�O9F!OMQ�EVGRS��rW!YN\_��bIO�§¨OMYNO�J�^_YVYVGIOPF
\]L!S���¤!YN\]d{SVU�O8F!OMQ�EVGRS��sW!YN\_��bIOp`<§�U!GIJKU�§�^]EBJ�^_bIJML!bc^_SNOPFrO�^]JNU�d�GRbRbRGIEKOPJP\]Q�F�`q^aENJ�^_bc^_Y�W�O�^_��GRQ!o7W<^��
YK^_dXOMSNOMY�§�^]E�F!OMYVGRZfOPF
^_Q�FsL�ENOPF/^]E�GRQ!W!L!S�SN\7^Ct�OPOPFH�<^]JK�¡JP\]Q�SVYN\]b°bI\[\]W	�
DBE1^_Q¥^]JMSVL<^_SN\]Y1t�\]Y1dX\[FHGutv�[GRQ!o�SVU�OeEVU<^_W�O7\_t�SVU�OeF!OMQ�EVGRS���W!YN\_��bIOp`�JPOMQ�SVYK^_b�OMbIOPJMSVYN\]Q¥JM�[JMbI\]SVYN\]Q
YNOPEN\]Q<^_Q�JPOaU�O�^_SVGRQ!oTØ�k¨�)<�©lÜ�§�^]E�L�ENOPF��a��Q'W!YNOMW<^_YK^_SN\]YV�ªO�­HWqOMYVGRdXOMQ�SNE�`�SVU�OXO���OPJMSC\_t�SVU!GIE8U�O�^_S
EN\]L!YNJPOe\]QTSVU�OXW!YN\_��bIO7§�^]E9O�­[W!bI\]YNOPF�§�GRSVU¥^sW!YNO���W!YN\]opYK^_d�dXOPFgU�O�^_SVGRQ!o¢W<^_SVSNOMYVQ�SN\rF!O���Q�O7SVU�O
\]W�OMYK^_SVGI\]Q<^_b�§�GRQ�F!\�§�t�\]YlSVU�O1t OPOPFH�<^]JN�¢JP\]Q�SVYN\]b�O�­[W�OMYVGRdXOMQ�SNE��9��Sl§�^]Elt \]L!Q�F¢SVU<^_S�JPOMQ�SVYK^_b�OMbIOPJ��
SVYN\]Q�U�O�^_SVGRQ!o
YNOMbRGc^_�!bR�~^_Q�F~YNOMW!YN\�FHL�JMGR�!bR�~J�^_L�EKOPEC^sYNOPFHL�JMSVGI\]Qg\_t�SVU�OaJP\]YNO7F!OMQ�EVGRS��~^_Q�F~SVU�L�E9^
à ^_SVSNOMQ!GRQ!os\_t�SVU�O8F!OMQ�EVGRS��/W!YN\_��bIOCGRQ�bI\�§5F!OMQ�EVGRS��
í���dX\�F!OCFHGIENJNU<^_YVofOPE�`·§�U!GIJKU	`q^]JPJP\]YNFHGRQ!o¡SN\aSVU�O
bRGRSNOMYK^_SVL!YNOp`	JP\]GRQ�JMGIF!OPEB§�GRSVUª^aSVYK^_W!WqOPFrOMbIOPJMSVYN\]Q¢dX\�F!OsØ���k��'Ü���OMGRQ!oeSVU�O1F!\]d�GRQ<^_Q�SlGRQ�EVSK^_�!GRbRGRS��f�
�)U�OMQ8of\]GRQ!oBSN\�U!GRopU�OMY«JP\]bRbRGIEVGI\]Q<^_bRGRS��f`p§�U!GIJKUCGIE«^]JPJP\]d�W<^_Q!GIOPF1���8^�SVYK^_Q�ENGRSVGI\]Q8SN\�^�W!bc^]EVda^�YNOMopGRdXO
§�U�OMYNO8^_QsGI\]QsSNOMd�W�OMYK^_SVL!YNOiopYK^]FHGIOMQ�SCØ����+A8Ü¨dX\�F!OiF!\]d�GRQ<^_SNOPE�`�SVU�OiO���OPJMS���OPJP\]dXOPE�§¨O�^_�fOMYB^_Q�F
��Q<^_bRbR��YNOMZfOMYNENOPE�EVGRopQ	`�da^_�[GRQ!o¢SVU�O7W!YN\_��bIOedX\]YNO¡W�O�^_�fOPF��'D���\�ZfOs^rJPOMYVSK^_GRQgWq\�§¨OMY�SVU!YNOPEVU�\]bIF�`
JPOMQ�SVYK^_b�U�O�^_SVGRQ!oeSVYVGRopofOMYNEB^XSVYK^_Q�EVGRSVGI\]Q�SN\aU!GRopU
JP\]QH��Q�OMdXOMQ�SBdX\[F!OaØ�©���dX\�F!O�Ü�`·§�U!GIJNUrYNOPEVL!bRSNE�GRQ
^ à ^_SVSNOMQ!GRQ!o~\_t�SVU�O¡W!YN\_��bIOs^_Q�FgSVU�L�E�OMQ!U<^_Q�JPOPEX\]Y9§¨O�^_�fOMQ�E�SVU�O¡GRQ!GRSVGc^_b�O���OPJMS�`wF!OMW�OMQ�FHGRQ!oª\]Q
W!bc^]EVda^/W<^_YK^_dXOMSNOMYNE��p;�QªSVU!GIE��<^]ENGIE�`�t OPOPFH�<^]JN�ªJP\]Q�SVYN\]b�\_t�SVU�OaF!OMQ�EVGRS��¢W!YN\_��bIOXGRQ~í���dX\[F!OaFHGIEV�
JKU<^_YVofOPEw§�^]E¨EVL�JPJPOPEKE�tvL!bRbR�9F!OMdX\]Q�EVSVYK^_SNOPF�����U�O�^]JNU!GIOMZp^_�!bIOB^_dX\]L!Q�S¨\_t à ^_SVSNOMQ!GRQ!o8§�^]EwbRGRd�GRSNOPFa���
SVU�O8^�Z]^_GRbc^_�!bIOCk¨�)<�©îW�\�§¨OMYB\_t�áp�ë×T�0���
D�bIEN\9GRQ�©���dX\�F!Op`<O�­[W�OMYVGRdXOMQ�SNE�§¨OMYNO8J�^_YVYVGIOPF�\]L!S�����QsbRGRSNOMYK^_SVL!YNOp`·W<^]EVS�O�­HWqOMYVGRdXOMQ�SNE�\]Q�Dih[jlk�m
n W!opYK^]F!Oa^_YNO�YNOMW�\]YVSNOPF'GRQª§�U!GIJKUT^ à ^_SVSNOMQ!GRQ!o
\_t�SVU�OXF!OMQ�EVGRS��
W!YN\_��bIOa���¢k¨�)<�©%§�^]E8^]JNU!GIOMZfOPF
GRQ¡bI\�§���F!OMQ�ENGRS��¡©���dX\[F!OlFHGIENJNU<^_YVofOPE���©B\�§�OMZfOMY�`!GRS�§�^]E¨t \]L!Q�F7SVU<^_S�EVL�JKUsO�­[W�OMYVGRdXOMQ�SNE�J�^_Q!Q�\]S���O
YNOMW!YN\[FHL�JPOPF¥^_SCW!YNOPENOMQ�S�`w^]E1SVU�OaGRQ�ENSK^_bRbc^_SVGI\]Qg\_t�^_Q¥^_bRbu��SVL!Q!ofEVSNOMQT��YNEVS1§�^_bRb�W!YNOMZfOMQ�SNE�\]Q�Oat�YN\]d
^]JPJPOPENENGRQ!o�SVU�Oa\]W�OMYK^_SVGI\]Q<^_b�YNOMopGRdXOX§�GRSVU~bI\�§ JP\]bRbRGIEVGI\]Q<^_bRGRS��ªYNOP£�L!GRYNOPF't \]YCEVL�JKU
	�W!L!d�WH��\]L!S�	aO�­[�
W�OMYVGRdXOMQ�SNE��9©B\�§�OMZfOMY�`�^eENOMSi\_t¨W!bc^]EVda^eW<^_YK^_dXOMSNOMYNE�GRQ¢©���dX\[F!O�JP\]L!bIF¢�qO1GIF!OMQ�SVGu�<OPF't�\]Yl§�U!GIJNU
JPOMQ�SVYK^_b�U�O�^_SVGRQ!o'GRQ�JMYNO�^]ENOPE�SVU�OeW�O�^_��GRQ!o'\_t�SVU�OsF!OMQ�ENGRS��~W!YN\_��bIOp�T��U<^_S�§�^��f`�t OPOPFH�<^]JN�gJP\]Q�SVYN\]b
JP\]L!bIF#^_bIEK\¢�qO¡W�OMY�t�\]YVdXOPF+GRQ+©���dX\[F!Op�¥D�bRb�GRQ#^_bRb�`¨GRS�U<^]E���OPOMQ+EVU�\�§�Q#SVU<^_Sa^]JMSVGRZfO¡t�OPOPFH�<^]JK�
JP\]Q�SVYN\]b«GIE�W�\pENEVGR�!bIO8^_Q�F
SVU�O8F!OMQ�EVGRS��/W!YN\_��bIO1J�^_Q���OC^]F_��L�EVSNOPF/SN\aSVU�O8F!OPEVGRYNOPFrEVU<^_W�O�§�GRSVU!GRQrSVU�O
J�^_W<^_�!GRbRGRSVGIOPE�\_t�SVU�Ol^]JMSVL<^_SN\]Y���D�Q7L!Q<^PZf\]GIF�^_�!bIOlENOPJP\]Q�F�^_YV�aO���OPJMS¨\_t°F!OMQ�EVGRS���W!YN\_��bIO�JP\]Q�SVYN\]b�§�GRSVU
k¨�)<�©C`�U�\�§¨OMZfOMY�`<GIE�^9Zp^_YVGc^_SVGI\]Q�\_t�SVU�OlSNOMd�WqOMYK^_SVL!YNO8W!YN\_��bIOp�
jBL�OeSN\�SVU�Oebc^_YVofOeQ�L!dC�qOMY�\_t�k��)<�© W!L!bIENOPE�`�SVU�O7W!YNOMW<^_YK^_SN\]YV�TO�­[W�OMYVGRdXOMQ�SNE9W!YN\�Z�GIF!OPF+^�ZfOMYV�
of\[\�F¡�<^]ENGIE�t�\]Y�W<^_YVSVGIJMbIOiSVYK^_Q�ENWq\]YVS�ENSVL�FHGIOPE�`�^]E�SVU�OiSVYK^_Q�EVGIOMQ�S��qOMU<^�Z�GI\]Y�\_t�SVU�O�F!OMQ�EVGRS��7W!YN\_��bIO�GRQ
YNOPEVW�\]Q�ENO�SN\1SVU�O�U�O�^_SVGRQ!o�W!L!bIENOPE�JP\]L!bIFe��O�GRQ�ZfOPEVSVGRo�^_SNOPF��w��U!GIE�^_Q<^_bR�HEVGIE�YNOMZfO�^_bIOPF7SVU<^_S�OPEVW�OPJMGc^_bRbR�
^_S�d�GIF[��YK^]FHGRL�E�`[SVU�O�F!OMQ�ENGRS���YNOPEVW�\]Q�F!EwdX\]YNOBEVbI\�§�bR�XSN\8EVSNOMW�E¨GRQeSVU�O�^_W!W!bRGIOPFeU�O�^_SVGRQ!oCW�\�§�OMY�SVU<^_Q
SVU�O1SNOMd�W�OMYK^_SVL!YNOp`�YNOPEVL!bRSVGRQ!o¡GRQ¢^aU��HEVSNOMYNOPEVGIEiJML!YVZfO1GRQrSVU�O9F!OMQ�EVGRS�����SNOMd�WqOMYK^_SVL!YNO�FHGc^_opYK^_d/�8��U�O
EVU<^_W�Oa\_t�SVU!GIE1JML!YVZfOp`�SVU�O7^_YNO�^�OMQ�JMbI\pENOPF~���'GRS1^_Q�F~SVU�OaFHGRYNOPJMSVGI\]QTGRQ~§�U!GIJNUTGRS8GIECYVL!Q~SVU!YN\]L!opU
F!OMW�OMQ�F!E�\]Q
SVU�O8W!bc^]ENda^�W<^_YK^_dXOMSNOMYNEi^_Q�F/SVU�O8YK^]FHGc^_b�W�\pEVGRSVGI\]Q	��D5bc^_YVofO8Zp^_YVGIOMS��/\_t�EVL�JKUrJML!YVZfOPE
§�^]E�\]��ENOMYVZfOPFsGRQ�SVU�OiO�­[W�OMYVGRdXOMQ�SNE��
D%EVGRd�W!bIO�\]Q�O���FHGRdXOMQ�EVGI\]Q<^_b¨Q�L!dXOMYVGIJ�^_bwSVYK^_Q�ENWq\]YVSidX\[F!OMb�U<^]Ei��OPOMQªF!OMZfOMbI\]WqOPF�`°§�U!GIJNUªGRQ�JMbRL�F!OPE
SVU�OCda^_GRQ'JNU<^_YK^]JMSNOMYVGIEVSVGIJPEi\_twU�O�^_Si^_Q�F
W<^_YVSVGIJMbIOCSVYK^_Q�ENWq\]YVS��B��SB§�^]ElEVU�\�§�Q¢SVU<^_S�SVU�O1\�JPJML!YVYNOMQ�JPO
\_t�^eU��HEVSNOMYNOPEVGIE8bI\�\]W'GRQ'SVU�OXF!OMQ�ENGRS�����SNOMd�WqOMYK^_SVL!YNO7FHGc^_opYK^_d J�^_Q'��O�EVGRd8L!bc^_SNOPF�\]Q'SVU�O��<^]EVGIEi\_t
SVU�O
SVYK^_Q�EVW�\]YVS7OP£�L<^_SVGI\]Q�Eat \]YXU�O�^_Ss^_Q�F+W<^_YVSVGIJMbIOPEs^_bRYNO�^]FH�+§�GRSVUÝ^ªENOMSe\_tiJP\]Q�ENSK^_Q�S¡SVYK^_Q�EVW�\]YVS
JP\[O%ÆaJMGIOMQ�SNE��»©B\�§�OMZfOMY�`����#^]ENENL!d�GRQ!oªSVU<^_SaSVU�O/JP\]L!W!bRGRQ!oT��OMS�§¨OPOMQ�SNOMd�WqOMYK^_SVL!YNO¢^_Q�F#F!OMQ�ENGRS��
W!YN\_��bIO�GIE�W!YN\�Z[GIF!OPF7���X^lSNOMd�W�OMYK^_SVL!YNO���F!OMWqOMQ�F!OMQ�S�GRQ�§�^_YNFeJP\]Q�ZfOPJMSVGI\]QeSNOMYVd/`H^lU��HEVSNOMYNOPEVGIEwbI\�\]W7GIE
EVGRdCL!bc^_SNOPF�§�U�\pEKO�EVU<^_W�OiGIE�d8L�JKU
��OMSVSNOMY�JP\]Q�EVGIENSNOMQ�S�§�GRSVU�SVU�O8O�­HWqOMYVGRdXOMQ�SK^_b�\]��ENOMYVZp^_SVGI\]Q�E�����U�O
^_opYNOPOMdXOMQ�Sl\_t�EVGRdCL!bc^_SNOPFr^_Q�F�dXO�^]EVL!YNOPFrF!OMQ�EVGRS��sW!YN\_��bIOPE�`<SNOMd�WqOMYK^_SVL!YNOCW!YN\_��bIOPEl^_Q�F/U��HEVSNOMYNOPEVGIE
bI\[\]W�E�EVL!opofOPEVSNE�SVU<^_S8EVL�JNUT^eSNOMd�WqOMYK^_SVL!YNO7F!OMWqOMQ�F!OMQ�JPO7\_t�SVU�O�JP\]Q�ZfOPJMSVGI\]Q�ZfOMbI\[JMGRS��f`�§�U!GIJNUªU<^]E
��OPOMQ/W�\pEVSVL!bc^_SNOPFs���eSVU�OP\]YV�f`<O�­HGIEVSNE��
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W!U��HEVGIJPElbRGRQ�OX^_Q�F¢SVU�O9YNO�^_bu��SVGRdXO�bRGRQ�Op�9��U�O9bc^_YVofO9Z]^_YVGIOMS��r\_t�U��HEVSNOMYNOPEVGIE�JML!YVZfOPE8\]��ENOMYVZfOPF¢GRQ'SVU�O
O�­[W�OMYVGRdXOMQ�SNECF!OPENOMYVZfOPE8SN\/�qO�GRQ�ZfOPEVSVGRo�^_SNOPF�GRQªdX\]YNOXF!OMSK^_GRbw���ª^_W!W!bR��GRQ!o
dX\]YNOaJP\]d�W!bIO�­�`�£�L<^_QH�
SVGRSK^_SVGRZfO9SVYK^_Q�EVWq\]YVS�ENGRd8L!bc^_SVGI\]Q~JP\[F!OPEiEVL�JNU~^]EiDih[�y<�D1`�^]ElSVU!GIEiW!YN\]d�GIENOPElSN\¡W!YN\�Z�GIF!OX^¡F!OPOMW�OMY
GRQ�EVGRopU�S�GRQ�SN\CSVU�O�L!Q�F!OMYVbR�[GRQ!o1W!YN\�JPOPENEKOPE¨\_t	U�O�^_S�^_Q�FXW<^_YVSVGIJMbIOBSVYK^_Q�EVW�\]YVS�����Q¡^]F!FHGRSVGI\]Q	`[GRSwGIE�F!OPEVGRY��
^_�!bIOwSN\BW�OMY�t�\]YVd5op��YN\]�[GRQ�OMSVGIJ�J�^_bIJML!bc^_SVGI\]Q�E�\_t<SVL!YV�!L!bIOMQ�JPO�EVSK^_�!GRbRGRS��8SN\�GIF!OMQ�SVGut��8SVU�O¨dX\pEVS�L!Q�EVSK^_�!bIO
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SVYK^_Q�EVGRSVGI\]Q�E�FHL!YVGRQ!oXSVU�O�U�O�^_SVGRQ!oXW!L!bIENOPE��
;�QeSVU�OiO�­HW�OMYVGRdXOMQ�SK^_b�ENGIF!Op`�t�L!SVL!YNOiDih[jBk�m n W!opYK^]F!OiJ�^_d�W<^_GRopQ�E�§�GRbRb�W!YN\�Z�GIF!O�O�­HSNOMQ�F!OPF¡W�\pENEVGu�
�!GRbRGRSVGIOPE�t \]Y�WqO�^_�[GRQ!o8JP\]Q�SVYN\]bq^]Ew^]F!FHGRSVGI\]Q<^_bqop��YN\]SVYN\]Q�E�^_YNO���OMGRQ!o�GRQ�EVSK^_bRbIOPF7^_Q�FXSVU�O�k¨�)<�©)W�\�§�OMY
bRGRd�GRSK^_SVGI\]Q�\_t�áp�ë×T�0� §�GRbRb	��OlGRQ�JMYNO�^]ENOPFsSN\9Ù��0� ���7SVU�O8OMQ�F/\_t�äpâHá�âH�
¤!L!YVSVU�OMYBF!OMZfOMbI\]W!dXOMQ�S�\_t�SVU�OC^_bRof\]YVGRSVU!d t \]Y�F!OMQ�EVGRS��/W!YN\_��bIOCJ�^_bIJML!bc^_SVGI\]Q'J�^_Q
�qOCOMQ�Z[GIEK^_ofOPF���DBE
GRbRbRL�EVSVYK^_SNOPF�`«SVU�OXF!OMQ�EVGRS��'W!YN\_��bIOPECW!YN\�Z[GIF!OPF����¢SVU�OaJML!YVYNOMQ�SCYNO�^_bu��SVGRdXO¡^_bRof\]YVGRSVU!d da^_GRQ!bR�ªFHGu��OMY
tvYN\]dÁSVU�\pENOiJ�^_bIJML!bc^_SNOPFs���7dX\]YNOiJP\]d�W!bIO�­/\_¦XGRQ�O�^_bRof\]YVGRSVU!dXE�GRQsSVU�OiOPFHofOlYNOMopGI\]Q	`!§�U!GIJNU�J�^_Qs��O
L!Q�F!OMYNEVSN\�\[F1t�YN\]d5SVU�O�t ^]JMS�SVU<^_S�SVU�O�\_¦XGRQ�O�JP\[F!OPEw^_bIEN\lGRQ�JMbRL�F!O�OPFHofO�FHGc^_opQ�\pENSVGIJPE�EVL�JNUe^]E�bRGRSVU!GRL!d
�qO�^_d{GRd�W<^]JMS�O�­!JMGRSK^_SVGI\]QrEVW�OPJMSVYN\pENJP\]W��f����Q�SVU�O8Q�O�^_Y�tvL!SVL!YNOp`·§�U�OMQr^_bIEN\7OPFHofO8FHGc^_opQ�\pEVSVGIJPElEVL�JKU
^]E�SVU�OCdXOMQ�SVGI\]Q�OPFªbRGRSVU!GRL!d ��O�^_d¬FHGc^_opQ�\pEVSVGIJp`�SVU�O1YNO à OPJMSN\]dXOMSNOMY8^_Q�FrSVU�O1��U�\]dXEK\]Q¢EKJ�^_SVSNOMYVGRQ!o
FHGc^_opQ�\pEVSVGIJ8dXOPOMSlSVU�OCSNOPJNU!Q!GIJ�^_b�YNOP£�L!GRYNOMdXOMQ�SNEBt \]Y�YNO�^_bu��SVGRdXO�F�^_SK^aSVYK^_Q�E�t OMY�`<SVU�O�^_bRof\]YVGRSVU!d®da^P�
�qOiO�­HSNOMQ�F!OPFsSN\9GRQ�JMbRL�F!OC^_bIEK\�OPFHofOidXO�^]EVL!YNOMdXOMQ�SNE��
��Q�^]F!FHGRSVGI\]Q	`�tvL!YVSVU�OMY9^_W!W!bRGIJ�^_SVGI\]Q�E�\_t�YNO�^_bu��SVGRdXO¡F!OMQ�EVGRS��'W!YN\_��bIO¡F!OMSNOMYVd�GRQ<^_SVGI\]QT��OPEVGIF!OPE1^]JMSVGRZfO
W!YN\_��bIO1JP\]Q�SVYN\]bw^_YNOCt�\]YNOPENOPOMQ	�g;�Q�O1\_t¨SVU�OMd®GIEBSVU�O9^]JMSVGRZfO�EVSK^_�!GRbRGRã�^_SVGI\]Q'\_t¨Q�OP\[JMbc^]ENEVGIJ�^_b«SNO�^_YVGRQ!o
dX\�F!OPE1Ø����y�rE�Ü�`·^Xda^_opQ�OMSN\_��U��HFHYN\�FH�[Q<^_d�GIJ1GRQ�EVSK^_�!GRbRGRS���§�U!GIJNU¢\�JPJML!YNEB\]Q à LH­�EVL!Y�t�^]JPOPE�§�GRSVU¢^
YK^_SVGI\]Q<^_b°EK^�t OMS��et ^]JMSN\]Y Þ `HdX\pENS�tvYNOP£�L�OMQ�SVbR�/^_S Þ i}E q xa^_Q�F Þ i»x q ç ��DBE����y�rE�J�^_L�ENOC^1YNOPJP\]QH�Q�OPJMSVGI\]Qª\_t¨�<OMbIF¢bRGRQ�OPE8^_Q�F¢SVU�OMYNO�t \]YNOXF!OMSNOMYVGI\]YK^_SNO�SVU�OaJP\]QH��Q�OMdXOMQ�SC£�L<^_bRGRS��¢\_t¨SVU�OXW!bc^]EVda^s^_Q�F
SVU�L�E�SVU�O�t�L�EVGI\]QeWqOMY�t \]YVda^_Q�JPOB\_t«^lt�L!SVL!YNO�W�\�§�OMY�W!bc^_Q�S�`HGRS�GIE¨F!OPEVGRYK^_�!bIOBSN\CU<^PZfOi^iSN\[\]b·t�\]Y�^]JMSVGRZfO
���y�,EVSK^_�!GRbRGRã�^_SVGI\]Q	��h�SK^_�!GRbRGRã�^_SVGI\]QgJ�^_Q~��Oa^]JNU!GIOMZfOPF�§�GRSVU~SVU�OaU�OMbRW~\_t�SVU�Oak¨�)<�©ÁEV�[ENSNOMd ���
bI\�J�^_bRbR��FHYVGRZ[GRQ!o/^eJML!YVYNOMQ�S�\]Q¢SVU�O�^���OPJMSNOPF¢YK^_SVGI\]Q<^_b à LH­
ENL!Y�t ^]JPOsØ�EN\_��J�^_bRbIOPF'OMbIOPJMSVYN\]Q'JM�HJMbI\]SVYN\]Q
JML!YVYNOMQ�SiFHYVGRZfO�Ü�����U!GIE�`<U�\�§¨OMZfOMY�`�YNOP£�L!GRYNOPE�W!YNOPJMGIEKOCEVSNOPOMYVGRQ!o¡\_t�SVU�O1k¨�)<�©�bc^_L!Q�JKU�OMY�EN\XSVU<^_SBSVU�O
YVGRopU�S à LH­rENL!Y�t ^]JPO9GIElU!GRS��CD�ElSVU�O1��O�^_d F!\�OPElGRQ¢ofOMQ�OMYK^_b�Q�\]SlW!YN\]W<^_o�^_SNOa^_bI\]Q!o�^eEVSVYK^_GRopU�S�bRGRQ�O
GRQ�SVU�OCW!bc^]EVda^aFHL�OCSN\XYNO�t�YK^]JMSVGI\]Q	`�SVU!GIE�YNOP£�L!GRYNOPEi^�YK^��/SVYK^]JMGRQ!o¡J�^_bIJML!bc^_SVGI\]QrSN\7��O�W�OMY�t�\]YVdXOPF
GRQ
YNO�^_bu��SVGRdXOp�ª��U!GIE9GIE9\]Q!bR�~W�\pENEVGR�!bIO7§�U�OMQ¥SVU�OeF!OMQ�ENGRS��~W!YN\_��bIOeGIE9�[Q�\�§�Q	�ª¤<\]Y1SVU!GIE9YNO�^]EK\]Q	`�SVU�O
GRQ�SNOMY�t OMYN\]dXOMSNOMYi§�GRSVUrSVU�O1YNO�^_bu��SVGRdXOX^_bRof\]YVGRSVU!d®t \]Y�W!YN\_��bIO9J�^_bIJML!bc^_SVGI\]Q'GIEBof\]GRQ!osSN\7�qOCW<^_YVSi\_t�^
YK^_SVU�OMY�JP\]d�W!bIO�­sQ�OMS�§¨\]YV�/\_t�YNO�^_bu��SVGRdXO8FHGc^_opQ�\pENSVGIJPE�t \]Y�^]JMSVGRZfO����y� EVSK^_�!GRbRGRã�^_SVGI\]Q	�
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��OPEVGIF!OPE�SVYK^_Q�EVW�\]YVS¨W�OMYVW�OMQ�FHGIJML!bc^_Y�SN\CSVU�O��<OMbIFabRGRQ�OPE�`[SVU�OBJP\]QH��Q�OMdXOMQ�S�£�L<^_bRGRS��a\_t�t�L�EVGI\]Q¡F!OMZ�GIJPOPE
GIEX^_bIEN\rbRGRd�GRSNOPF¥FHL�OeSN\rbc^_YVofO���ENJ�^_bIO¡da^_opQ�OMSN\_��U��HFHYN\[FH��Q<^_d�GIJTØ��
©Bj�ÜiGRQ�EVSK^_�!GRbRGRSVGIOPE�`w§�U!GIJKU+J�^_Q
YNOPEVL!bRS�GRQe^�YNOPJP\]Q!Q�OPJMSVGI\]Q/\_t	da^_opQ�OMSVGIJ��<OMbIF7bRGRQ�OPE�\]QeFHGu��OMYNOMQ�S à LH­aEVL!Y�t�^]JPOPEw§�U!GIJKUs^_YNO�Q�\]YVda^_bRbR�
§�OMbRbHEKOMW<^_YK^_SNOPF�t�YN\]d5O�^]JKU�\]SVU�OMY�`]YNOPEVL!bRSVGRQ!o�GRQ�^�ENU�\]YVSNJML!S�\_t<FHGu��OMYNOMQ�S�JP\]QH��Q�OMdXOMQ�S�YNOMopGI\]Q�E�����U!GIE
J�^_L�ENOPECYK^_W!GIFªOMQ�OMYVop�~^_Q�F~W<^_YVSVGIJMbIOaO�­!JNU<^_Q!ofOp�sD�QªGRd�Wq\]YVSK^_Q�S��r©Bj GRQ�ENSK^_�!GRbRGRS��f`�SVU�OXEN\_��J�^_bRbIOPF
EK^�§�SN\�\]SVU
GRQ�EVSK^_�!GRbRGRS��f`<GIE��!YVGIO à �¡FHGIENJML�ENENOPFsU�OMYNOp�
��U�O�EK^�§�SN\�\]SVU1GRQ�EVSK^_�!GRbRGRS��f`f§�U!GIJNU9bRGRd�GRSNE�SVU�O¨JP\]YNO�JP\]QH��Q�OMdXOMQ�S�GRQ�^�SN\]�]^_da^_��W!bc^]ENda^H`]YNOMW!YNOPENOMQ�SNE
SVU�O�J�^]ENO Þ i ç `p§�U�OMYNO Þ GIE�SVU�O�E�^�t�OMS��it ^]JMSN\]Y�`�ENOPO�F!O���Q!GRSVGI\]Q�GRQ9EKOPJMSVGI\]Q é �Ráp����U�OP\]YNOMSVGIJ�^_bRbR�f`�GRS«U<^]E��OPOMQ/t \]L!Q�FsSVU<^_SB^�da^_opQ�OMSVGIJCJP\]QH��opL!YK^_SVGI\]Qr§�GRSVUr^�JP\]YNOCEK^�t OMS��et ^]JMSN\]Y Þ � ç GIE�L!Q�EVSK^_�!bIOp����Qr^EVSK^_Q�F�^_YNF¡SN\]�p^_da^_�7EKJPOMQ<^_YVGI\!`HSVU�O Þ t ^]JMSN\]Y�GRQ¡SVU�OlJPOMQ�SNOMY�GIE�^_YN\]L!Q�Fs\]Q�Oi^_Q�FeS��[W!GIJ�^_bRbR�7GRQ�JMYNO�^]ENOPESN\�§�^_YNF!EiSVU�O9OPFHofO1SN\e^aZp^_bRL�O9^_YN\]L!Q�F é ��Ù�� n Q�F!OMYl^7§�GIF!OCYK^_Q!ofO9\_t¨\]WqOMYK^_SVGRQ!o/JP\]Q�FHGRSVGI\]Q�E�`�\]Q�O
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