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BDCFEHGIEHGKJLGNMFO?O?JQPNR�SUT2VNC7WXO?JUEHY4EHZ7W[JUG"\*W[]^MFJQVNE_S`YFGKJUYFZ�TaSUP<O�MFbHJQWXJQcFc*W[JQP<EHY7d�EHYeVNC7WXfgS`M7P<GhW
S`YjiIW[Y7W"P<JUbDkDW[bHJQVNE_lmE_VnRUopBDC7W�cqM7PNc*S`GhWLSUTIVNC7W[GhWeY7SUVhW[G6EHGXVhSrGNM7cFcqb_W[OXW[YsVtVNC7WefgS`M7P<GhWU\uY7SUV
VhSLPNW"cqbHJUfgWtJ6VhWgvmVxwzy*S^SU{|oI}/S`M4GNC7S`MFbHZ�VNM7P<Y�VhSLSUVNC7W"P~GhS`M7P<fgW[GITaSUPISUVNC7W"P~WgvmcqbHJUYFJQVNE_S`YFG"\|OXSUPNW
S`Y#VNC7WeCFEHGhVhSUP<EHf"JUbDJUYFZ�Wgvmc*W"P<EHOXW[YsVNJUbDGNEHZ7WU\uJUYFZ�WgvmW"P<f"EHGhW[G?VhSrVhW[GhV6RUS`M7P�MFYFZ7W"P<GhVNJUYFZFEHY7d�SUT
VNC7W[GhWtO?JQVhVhW"P<G"oI��W"lUW"PNVNC7W[b_W[GNG"\*�DC7SUc*W�VNCFJQVIVNC7W[GhW�Y7SUVhW[GKJQPNW�PNW[JUGhS`YFJQyqb_R�GhW[b_T�wnfgS`YsVNJUEHY7W[Z�JUYFZ
fgS`OXcFPNW[C7W[YFGNE_yqb_WUo
�2O?JQ{UW�Y7Stf"bHJUEHO�VhStSUP<E_d`EHYFJUbHE_VnR?EHY6VNC7W[GhWKY7SUVhW[G"o/�xY6cqJQPNVNEHf"MFbHJQP[\^VNC7WIcFPNW[GhW[YsVNJQVNE_S`Y�SUT�O�MFf<C�SUT
VNC7W�EHYsVhPNSmZFMFfgVhSUPNR�O?JQVhW"P<EHJUb7TaS`bHb_S$��G/]^MFE_VhWDf"b_S`GhW[b_R�VNC7WDVhPNW[JQVNOXW[YsV�EHYt��W[EHYsy*W"PNd7� G���iIP<J[lmE_VNJQVNE_S`Y
JUYFZ���S`GNOXS`b_SUdUR|�_\FyqM7V��uCFJ[lUW�JUbHGhS?MFGhW[Z�JXY^MFO�y*W"P�SUT+SUVNC7W"P�GhS`M7P<fgW[G"o
� W[fgVNE_S`YFG�O?JQPN{UW[Z���E_VNCLJ���fgS`YsVNJUEHY�GNM7cFcqb_W[OXW[YsVNJQPNR6O?JQVhW"P<EHJUb*VNCFJQVDEHG�Y7SUV�GhVhP<EHfgVNb_R�Y7W[fgW[GNGNJQPNR
TaSUPuJUY6MFYFZ7W"P<GhVNJUYFZFEHY7d~SUT*VNC7WIGNM7yqGhW[]^M7W[YsV2GhW[fgVNE_S`YFG"o-�-JUO�dUP<JQVhW"T0MFbqTaSUP2TaW"W[Z7yqJUfN{?SUT�JUYsRX{mEHYFZ��
fgS`OXcqbHJUEHYsVNG"\FfgS`YFGhVhP<MFfgVNE_lUW�fgP<E_VNEHf"EHGNO�\7JUYFZ�fgSUPNPNW[fgVNE_S`YFG"o

�7�F�����^�F�m�`�7���`�Q ^�q�`¡^¢�£-¤4¥s¦^¦^¦

§



=?¨�©-)-ª�©-)-1

«2¬U­g®�¯"°*±�²Q³�¬U­"´|µ~®·¶|¸?¹�º�»|µ<®·¸Qº�»�¹�¼7½|¬U®·º�²^»|µ ¾

¿ÁÀ ­"²^ÂÃ®·¶|¸?¹�º�»|µ<®·¸Qº�»�¹�¼7½|ºHÄ`¬`Å�¸Q»|Æ$¸?«u­"º�»|Æ$ºHÇ*Å�¸t®·²eÈ�¸Q²F´|¸Qµ·º�Æ$µ ¾
ÉËÊ�ÌÎÍÎÏUÐUÑsÒhÌÎÓ Ï$Ê�Ô�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�Ô Õ
Ö�×gØ$Ù·× ÌxÚ × ÊsÐXÛ2ÜKÓ�ÚÎÚnÓ Ï$ÊsÚ2ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�Ô Õ
ÝXÏ[ÌÎÓ Ø"× ÌÎÓ Ï$ÊFÞ�ß+à ÙDá Ó ÊsÚzÌ Ù Ó Ê áãâ Ñ`Ó Ø"×[ä Ù ÊsÒ Ùuå ÍÎÓ ÊsÒNÓ æ ä Ù ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�Ô ç
è�Ù ÏUÐ Ù ÚnÓ�Ò<ÚéÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�Ô�ê"Õ
Ý Ù ÌÎÍÎÓ�Ò<Ú × ÊsÐ Ö ÏQÏ$ÍxÐUÓ Ê × Ì Ù ßqÍ × ÊsÚzëHÏ$ÍÎÜ × ÌÎÓ Ï$ÊsÚ2Ô�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�Ô�ê·ì
Ö à`ÍÎÓ�ÚzÌÎÏ[í Ù<äqîQï Ü�ð^Ï ä Ú<ñ è�Ù ÏUÐ Ù ÚnÓ�Ò<Ú × ÊsÐ Ö ÏQÏ$ÍxÐUÓ Ê × Ì Ù ßqÍ × ÊsÚzëHÏ$ÍÎÜ × ÌÎÓ Ï$ÊsÚ/ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�Ô�ê·ç

ò ±D¶|¸?«�¶móFµ·º�Æ$µ~¬`»|´rÈ�¸Q²^Â�¸�®<­góe²^ô�È�¸Q²F´|¸Qµ·º�Æ$µ òsõ
ß+à Ù�è�Ù ÏUÐ Ù ÚnÓ�Ò áãâ Ñ × ÌÎÓ Ï$Ê�ëHÍÎÏ$Ü ×Iö�× ÍÎÓ × ÌÎÓ Ï$Ê ×[ä7å ÍÎÓ ÊsÒNÓ æ ä Ù Ô�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�Ô�÷[ø
ß+à ÙDù/Ù<ú ÌÎÏ$Ê`Ó × ÊtûFÓ ÜKÓ ÌüÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�Ô�÷[ø
ß+à Ù�è Í ×gØ Ó Ì × ÌÎÓ Ï$Ê ×[ämý-Ù Ð`Únà`Ó ë_ÌÃÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�Ô�÷Uê
ûFÏUÒ ×[ä ä ï ÉËÊ Ù ÍnÌÎÓ ×[äF× ÊsÐ ý Ó Ù Ü × Ê`Ê ù Ï$ÍÎÜ ×[ä|Ö ÏQÏ$ÍxÐUÓ Ê × Ì Ù ÚþÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�Ô�÷[ÿ
ÝXÏ$Í Ù Ï$Ê è�Ù ÏUÐ Ù ÚnÓ�Ò<Ú × ÊsÐ�ÌÎà Ù�ö�× ÍÎÓ × ÌÎÓ Ï$Ê ×[ä7å ÍÎÓ ÊsÒNÓ æ ä Ù Ô�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�Ô�÷��
����� Ê ÙD× ÊsÐ ù Ï$Ê�� ��� Ê Ù�å�× Í × Ü Ù ÌÎÍÎÓ 	 × ÌÎÓ Ï$ÊsÚ Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�Ô�÷�Õ


 ±�¸Q»|µ·²s­���Å�
^¸��|­"¬ ò��
�`ÍÎÏ$ÜéÌÎà ÙDá Ó ÊsÚzÌ Ù Ó Ê áãâ Ñ`Ó Ø"×[ä Ù ÊsÒ Ù�å ÍÎÓ ÊsÒNÓ æ ä Ù ÌÎÏKÌÎà ÙDå ÍÎÓ ÊsÒNÓ æ ä Ù Ï[ë è�Ù Ê Ù Í ×[ä|Ö Ï Ø"× ÍÎÓ × ÊsÒ Ù Ô�ÔuÔ�Ô�÷[ì
ß Ù ÊsÚnÏ$ÍxÚ Ô�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�Ô�÷[ì
ß Ù ÊsÚnÏ$Í � ä �$Ù ð`Í × Ô�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�Ô ÿ$ø
ß Ù ÊsÚnÏ$Í�� Ù ÊsÚnÓ ÌÎÓ Ù Ú Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�Ô ÿ�÷
��� Ö ÏQÏ$ÍxÐUÓ Ê × Ì Ù �0ÉËÊsÐ Ù æ Ù ÊsÐ Ù Ê�Ì-ÉËÊ�Ì Ù ÍÎæ`Í Ù Ì × ÌÎÓ Ï$Ê�Ï[ë�ß Ù ÊsÚnÏ$ÍxÚ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�Ô ÿ$ÿ

� ±�¸Q»|µ·²s­���»|¬`ÅHóFµ·º�µ 
��
ß Ù ÊsÚnÏ$Í � Ê ×[ä ï ÚnÓ�Ú<Þ å Í Ù<ä Ó ÜKÓ Ê × Í ï�ý-Ù Ü × Í��UÚ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�Ô ÿ��
ß+à ÙIÖ Ï Ø"× ÍÎÓ × Ê�Ì�� Ù ÍÎÓ Ø"× ÌÎÓ Ø$Ù ëHÏ$Í ö�Ù ÒhÌÎÏ$Í��|Ó Ù<ä Ð`ÚÁÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�Ô ÿ��
� ÉËÊ Ø"× ÍÎÓ × Ê�Ì+ÉËÊ�Ì Ù ÍÎæ`Í Ù Ì × ÌÎÓ Ï$Ê�Ï[ëqÌÎà ÙIÖ Ï Ø"× ÍÎÓ × Ê�Ì�� Ù ÍÎÓ Ø"× ÌÎÓ Ø$Ù Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�Ô ÿ��
á�� Ì Ù ÊsÚnÓ Ï$Ê�Ï[ëqÌÎà ÙIÖ Ï Ø"× ÍÎÓ × Ê�Ì�� Ù ÍÎÓ Ø"× ÌÎÓ Ø$Ù ÌÎÏ�Û/ÌÎà Ù Í/ß Ù ÊsÚnÏ$Í �|Ó Ù<ä Ð`Ú#Ô�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�Ô ÿQÕ
Ý × Ó Ê å ÍÎÏ$æ Ù ÍnÌÎÓ Ù Ú�Ï[ë|ÌÎà ÙIÖ Ï Ø"× ÍÎÓ × Ê�Ì�� Ù ÍÎÓ Ø"× ÌÎÓ Ø$Ù ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�Ô ÿ$ì
ß+à ÙDå ÍÎÓ ÊsÒNÓ æ ä Ù Ï[ë�ÝXÓ Ê`Ó Ü ×[ä*Ö Ï$Ñ`æ ä Ó Ê � ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�Ô"!�ø
ß Ù ÊsÚnÏ$Í � Ê ×[ä ï ÚnÓ�Ú<Þ î Ï$Ü ÙDî æ Ù ÒNÓ ×[ä*Ö�× Ú Ù Ú�Ô�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�Ô"!�ø

#



Ö Ï Ø"× ÍÎÓ × Ê�Ì��2Ó í Ù Í Ù Ê�ÌÎÓ × ÌÎÓ Ï$Ê � ä Ï$Ê �~×�Ö Ñ`Í Ø$Ù Ô�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�Ô"!Q÷
å�× Í ×[ä ä Ù<ä ßqÍ × ÊsÚnæ^Ï$ÍnÌ × ÊsÐ è�Ù ÏUÐ Ù ÚnÓ�Ò<Ú�Ô�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�Ô"!�ÿ
� è�Ù Ê Ù Í ×[ä Ó 	 × ÌÎÓ Ï$ÊsÚ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�Ô"!�!

� «�¶móFµ·º�Æ$µ~º�»4¬�È�­"¬$ÄFºH®·¬U®·º�²^»|¬`Å À º�¸QÅ�´ �$�
å�× ÍnÌÎÓ�Ò ä Ù Ý Ù Òxà × Ê`Ó�Ò<Ú+Ó Ê ×~è Í ×gØ Ó Ì × ÌÎÓ Ï$Ê ×[ä �|Ó Ù<ä Ð ý-Ù<Ø Ó�ÚnÓ Ì Ù Ð?Ô�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�Ô"!%�
á�ä Ù ÒhÌÎÍÎÏUÐ ï Ê × ÜKÓ�Ò<Ú�Ó Ê ×~è Í ×gØ Ó Ì × ÌÎÓ Ï$Ê ×[ä �|Ó Ù<ä Ð Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�Ô"!%�
Ö Ï$ÊsÚ Ù Í Ø$Ù Ð'&2Ñ × Ê�ÌÎÓ ÌÎÓ Ù Ú�ëHÍÎÏ$Ü Ö Ï Ø"× ÍÎÓ × Ê�Ì ä ï�Ö Ï$ÊsÚ Ù Í Ø$Ù Ð Ö Ñ`ÍÎÍ Ù Ê�ÌxÚ
ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�Ô"!UÕ
Ö Ï$ÊsÚ Ù Í Ø$Ù Ð'&2Ñ × Ê�ÌÎÓ ÌÎÓ Ù Ú�ëHÍÎÏ$Ü Ö Ï Ø"× ÍÎÓ × Ê�Ì ä ï�Ö Ï$ÊsÚ Ù Í Ø$Ù Ð�ß Ù ÊsÚnÏ$ÍxÚ)(éÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�Ô"!�ì

* ±D¶|¸,+ãº�¸.-�¸�­"ºHÄ`¬U®·ºHÄ^¸0/217óFÂ�Â�¸�®<­"º�¸Qµ�¬`»|´43Xº�Å�Å�º�»5
76�¸QÆ[®·²s­"µ ��8
îQï ÜKÜ Ù ÌÎÍÎÓ Ù Ú:9HÉzÚnÏ$Ü Ù ÌÎÍÎÓ Ù Ú);ãÏ[ë × Ý Ù ÌÎÍÎÓ�Ò[Þ å Í Ù<ä Ó ÜKÓ Ê × Í ï�ý-Ù Ü × Í��UÚ ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�Ô"!�ç
ß+à Ù ûFÓ Ù � Ù ÍÎÓ Ø"× ÌÎÓ Ø$Ù ëHÏ$Í î Ò ×[ä�× ÍxÚKÔ�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�Ô<�[ø
ß+à Ù ûFÓ Ù � Ù ÍÎÓ Ø"× ÌÎÓ Ø$Ù ëHÏ$Í ö�Ù ÒhÌÎÏ$Í �|Ó Ù<ä Ð`Ú:Ô�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�Ô<�Uê
ß+à Ù ûFÓ Ù � Ù ÍÎÓ Ø"× ÌÎÓ Ø$Ù ëHÏ$Í�Û/ÌÎà Ù Í/ß Ù ÊsÚnÏ$Í �|Ó Ù<ä Ð`Ú ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�Ô<�$÷
ß+à Ù ûFÓ Ù � Ù ÍÎÓ Ø"× ÌÎÓ Ø$Ù Ï[ë|ÌÎà Ù Ý Ù ÌÎÍÎÓ�Ò × ÊsÐ>=uÓ ä ä Ó Ê �~ö�Ù ÒhÌÎÏ$ÍxÚ�Ô�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�Ô<�[ÿ
=uÓ ä ä Ó Ê �Kö�Ù ÒhÌÎÏ$ÍxÚ × ÊsÐ Ö Ï$ÊsÚ Ù Í Ø$Ù Ð'&2Ñ × Ê�ÌÎÓ ÌÎÓ Ù Ú:Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�Ô<�?!

¾A@�½q­gÄ`¬U®·½q­"¸6¯"°*±D¶|¸,B�º�¸QÂ�¬`»|»4@�½q­gÄ`¬U®·½q­"¸6±�¸Q»|µ·²s­ �0�
Ö Ñ`Í Ø"× ÌÎÑ`Í Ù Þ å Í Ù<ä Ó ÜKÓ Ê × Í ï�ý-Ù Ü × Í��UÚrÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�Ô<���
ß+à ÙDý Ó Ù Ü × Ê`Ê Ö Ñ`Í Ø"× ÌÎÑ`Í Ù ß Ù ÊsÚnÏ$Í+ëHÍÎÏ$ÜéÌÎà ÙIÖ Ï$ÜKÜ�ÑUÌ × ÌÎÏ$Í+Ï[ë Ö Ï Ø"× ÍÎÓ × Ê�Ì�� Ù ÍÎÓ Ø"× ÌÎÓ Ø$Ù Ú~Ô�ÔuÔ�Ô<���
îQï ÜKÜ Ù ÌÎÍÎÓ Ù Ú × ÊsÐ � ä �$Ù ð`Í × Ó�Ò å ÍÎÏ$æ Ù ÍnÌÎÓ Ù Ú�Ï[ë|ÌÎà ÙDý Ó Ù Ü × Ê`Êtß Ù ÊsÚnÏ$Í Ô�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�Ô<��Õ
ß+à ÙDý Ó�Ò<ÒNÓFß Ù ÊsÚnÏ$Í × ÊsÐ�ÌÎà ÙDý Ó�Ò<ÒNÓ î Ò ×[ä�× Í(ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�Ô<�[ç
� Ê á��`× ÜKæ ä Ù Þ�ß+à ÙIÖ Ñ`Í Ø"× ÌÎÑ`Í Ù ß Ù ÊsÚnÏ$Í-Ï[ë|ÌÎà Ù ß ú ÏC� î æ`à Ù Í Ù ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔD�$ø
E�Ó × ÊsÒxà`Ó7ÉzÐ Ù Ê�ÌÎÓ ÌÎÓ Ù Ú~Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔD�`ê
� Ê`Ï[ÌÎà Ù Í/ûFÏQÏ�� × Ì+ÌÎà ÙDå ÍÎÓ ÊsÒNÓ æ ä Ù Ï[ë è�Ù Ê Ù Í ×[ä|Ö Ï Ø"× ÍÎÓ × ÊsÒ Ù Ô�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔD��÷

� @�½q­gÄ`¬U®·½q­"¸6¯g¯"°�È�¸Q²^Â�¸�®<­góe¬`»|´F@�½q­gÄ`¬U®·½q­"¸ *0

ÉËÊ�ÌÎÍÎÓ ÊsÚnÓ�Ò è�Ù Ï$Ü Ù ÌÎÍ ï ñ Ö Ñ`Í Ø"× ÌÎÑ`Í Ù�× ÊsÐ å�× Í ×[ä ä Ù<ä ßqÍ × ÊsÚnæ^Ï$ÍnÌ Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔD�$ÿ
ö�× Ê`Ó�Únà`Ó Ê �~ý Ó Ù Ü × Ê`ÊXß Ù ÊsÚnÏ$Í × ÊsÐ á�� Ó�ÚzÌ Ù ÊsÒ Ù Ï[ëG� ä�× Ì Ö ÏQÏ$ÍxÐUÓ Ê × Ì Ù Ú�Ô�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔD���
ß+à Ù�è�Ù ÏUÐ Ù ÚnÓ�ÒH� Ù<Ø Ó × ÌÎÓ Ï$Ê áãâ Ñ × ÌÎÓ Ï$Ê�Ô�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔD�QÕ

I



8 ±�²Q³�¬U­"´|µ~®·¶|¸?¹�º�»|µ<®·¸Qº�»�¹�¼7½|¬U®·º�²^»|µ *0�
J Ù Ñ`ÍÎÓ�ÚzÌÎÓ�Ò<Ú#ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔD�$ì
� ÝXÏ$Í Ù�îQï ÚzÌ Ù Ü × ÌÎÓ�Ò � æ`æ`ÍÎÏ × ÒxàéÔ�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�Ô Õ"ø
ß+à Ù:K�Ù·× ���L�|Ó Ù<ä Ð�ûFÓ ÜKÓ ÌjÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�Ô ÕQê
ß+à ÙDá Ó ÊsÚzÌ Ù Ó Ê áãâ Ñ × ÌÎÓ Ï$ÊsÚ Ô�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�Ô Õ[÷
î Ó � Ê`Ó M^Ò × ÊsÒ Ù Ï[ëqÌÎà Ù E�Ó × ÊsÒxà`Ó7ÉzÐ Ù Ê�ÌÎÓ ÌÎÓ Ù Ú#Ô�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�Ô Õ"ÿ
� Ö Ï$ÜKÜ Ù Ê�ÌxÚ+Ï$Ê�ÌÎà Ù ÉËÊ`Ó ÌÎÓ ×[ä7ö�×[ä Ñ ÙDå ÍÎÏ$ð ä Ù Ü × ÊsÐ�ÌÎà ÙIÖ�× Ê`Ï$Ê`Ó�Ò ×[ä �`Ï$ÍÎÜ ×[ä Ó�ÚnÜ ÔuÔ�ÔuÔ�Ô�ÔuÔ�Ô Õ"ÿ
ß+à ÙIÖ Ï�ÚnÜKÏ ä Ï � Ó�Ò ×[äFÖ Ï$ÊsÚzÌ × Ê�Ì#Ô�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�Ô ÕN!
ß+à Ù:K�Ù<ïQä ß Ù ÊsÚnÏ$Í�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�Ô ÕC�

¿Uõ ±D¶|¸?¹�º�»|µ<®·¸Qº�»�¹�¼7½|¬U®·º�²^»|µ~ôa­"²^Â ¬76�¬U­"º�¬U®·º�²^»|¬`Å-«u­"º�»|Æ$ºHÇ*Å�¸ ¾^¾
ß+à ÙDá Ó ÊsÚzÌ Ù Ó Ê��LJ/Ó ä ð Ù ÍnÌ � ÒhÌÎÓ Ï$Ê�Ô�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�Ô Õ$Õ
ß+à Ù Ý × ÌnÌ Ù Í/û ×C� Í × Ê � Ó × Ê Ô�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�Ô ì$ø
Ö Ï$ÊsÚ Ù·â Ñ Ù ÊsÒ Ù Ú�Ï[ë|ÌÎà Ù�ö�× ÍÎÓ × ÌÎÓ Ï$Ê ×[ä7å ÍÎÓ ÊsÒNÓ æ ä Ù Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�Ô ì`ê

«2¬U­g®�¯g¯"°O1F¸QÅ�¸QÆ[®·¸Q´P��Ç|Ç*Å�º�Æ$¬U®·º�²^»|µK²^ô�È�¸Q»|¸�­"¬`Å�B�¸QÅ�¬U®·ºHÄFºH®xó �0


¿^¿ ±D¶|¸Q1FÆg¶m³�¬U­?R$µ·Æg¶|º�Å�´FS#¸�®<­"º�Æ �0

ÉËÊ�ÌÎÍÎÏUÐUÑsÒhÌÎÓ Ï$Ê�Ô�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�Ô ì$ÿ
î Ì × ÌÎÓ�ÒuÉzÚnÏ[ÌÎÍÎÏ$æ`Ó�Ò�Ý Ù ÌÎÍÎÓ�Ò<Ú Ô�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�Ô ì$ÿ
î Ï ä Ø Ó Ê � ÌÎà ÙDá Ó ÊsÚzÌ Ù Ó Ê áãâ Ñ × ÌÎÓ Ï$ÊsÚ�ëHÏ$Í ×~î Ì × ÌÎÓ�ÒuÉzÚnÏ[ÌÎÍÎÏ$æ`Ó�Ò�Ý Ù ÌÎÍÎÓ�ÒpÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�Ô ì��
E × ÚnÓ�Ò å ÍÎÏ$æ Ù ÍnÌÎÓ Ù Ú�Ï[ëqÌÎà Ù�î Òxà ú+× Í�	·ÚÎÒxà`Ó ä Ð�Ý Ù ÌÎÍÎÓ�Ò���ÌÎà Ù�î Òxà ú+× Í�	·ÚÎÒxà`Ó ä Ð ý/× ÐUÓ ÑsÚ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�Ô ì$ì
Ý Ù·× ÚnÑ`ÍÎÓ Ê � û Ù Ê � ÌÎà × ÊsÐ�ß+Ó Ü Ù Ó Ê�ÌÎà Ù�î Òxà ú+× Í�	·ÚÎÒxà`Ó ä Ð�Ý Ù ÌÎÍÎÓ�ÒuÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�Ô ì$ç

¿`ò «2¬U­g®·º�Æ$Å�¸?¬`»|´�«�¶|²s®·²^»UTK­N�*ºH®·µ~º�»�®·¶|¸Q1FÆg¶m³�¬U­?R$µ·Æg¶|º�Å�´�È�¸Q²^Â�¸�®<­gó 8^õ
�`ÍÎÏ$Ü Ö Ï$ÊsÚ Ù Í Ø$Ù Ð'&2Ñ × Ê�ÌÎÓ ÌÎÓ Ù Ú�ÌÎÏIÌÎà ÙDá í Ù ÒhÌÎÓ Ø$ÙDå Ï[Ì Ù Ê�ÌÎÓ ×[ä Ô�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�Ô ç�÷
ß+Ó Ü Ù<ä Ó � ÙDè�Ù ÏUÐ Ù ÚnÓ�Ò<Ú6ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�Ô çC!
ß+à Ù � Ê`Ï$Ü ×[ä Ï$ÑsÚ å Í Ù Ò Ù ÚÎÚnÓ Ï$Ê�Ï[ëqÌÎà ÙDå*Ù ÍÎÓ à Ù<ä Ó × Ï[ë|ÌÎà ÙDå�ä�× Ê Ù Ì × Í ï Û2ÍÎð`Ó ÌxÚ?Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�Ô çQÕ
ù Ñ ä ä|è�Ù ÏUÐ Ù ÚnÓ�Ò<Ú Ô�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�Ô ç$ì
ß+à Ù E Ù ÊsÐUÓ Ê � Ï[ë*ûFÓ � à�Ì/ð ï�×~î Ì × Í6ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�Ô?ê·ø$ø

¿�
 ��Ç|Ç|­"²^¬`Æg¶|º�»5
�¬`»|´F@D­"²^µ·µ·º�»5
6®·¶|¸Q1FÆg¶m³�¬U­?R$µ·Æg¶|º�Å�´FB�¬`´|º�½|µ ¿Uõ0

ÉËÊ�MsÊ`Ó Ì Ù�è Í ×gØ Ó Ì × ÌÎÓ Ï$Ê ×[ä7ý-Ù Ð`Únà`Ó ë_Ì ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�Ô?ê·ø$ÿ
ö�Ù ÍnÌÎÓ�Ò ×[ä �`Í Ù<Ù � ×[ä ä Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�Ô?ê·øC!
ßqÏ$ÍnÌÎÏ$Ó�Ú ÙDÖ ÏQÏ$ÍxÐUÓ Ê × Ì Ù Ú�Ô�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�Ô?ê·ø��

V



á Ð`ÐUÓ Ê � ÌÎÏ$Ê��L�|Ó ÊW� Ù<ä ÚzÌ Ù Ó Ê Ö ÏQÏ$ÍxÐUÓ Ê × Ì Ù Ú<ñ�E ä�× Ò)�XJ/Ï ä Ù Ú × ÊsÐ á�Ø$Ù Ê�Ì J/Ï$ÍÎÓ 	<Ï$ÊsÚ#ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�Ô?ê·ø$ì
ß+à Ù =uÍÎÑsÚY� ×[ä Ý Ù ÌÎÍÎÓ�Ò Ô�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�Ô?ê$ê$ê
� ö�× ÍÎÓ × Ï$Ê'E ä�× Ò)�XJ/Ï ä Ù Ú × ÊsÐ è Í ×gØ Ó Ì × ÌÎÓ Ï$Ê ×[äqÖ Ï ä ä�× æsÚ Ù ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�Ô?ê$êN�

¿%� @�²^µ·Â�²^Å�²0
só�¯"°GS#¬�ZFº�Â�¬`Å�ÅHó[17óFÂ�Â�¸�®<­"º�Æ'17Ç*¬`Æ$¸Qµ ¿`òsõ
å Í Ù<ä Ó ÜKÓ Ê × Í ï�ý-Ù Ü × Í��UÚ2Ô�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�Ô?êg÷[ø
ß+à ÙIÖ Ï�ÚnÜKÏ ä Ï � Ó�Ò ×[ämå ÍÎÓ ÊsÒNÓ æ ä Ù Ô�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�Ô?êg÷Uê
J/Ï$ÜKÏ �$Ù Ê Ù Ï$ÑsÚ<ñQÉzÚnÏ[ÌÎÍÎÏ$æ`Ó�Ò × ÊsÐtÝ ×?� Ó Ü ×[ä ä ï�îQï ÜKÜ Ù ÌÎÍÎÓ�Ò î æ × Ò Ù ÚKÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�Ô?êg÷$÷
ß+à ÙIÖ Ñ`Í Ø"× ÌÎÑ`Í Ù ß Ù ÊsÚnÏ$Í-Ï[ë × Ý ×?� Ó Ü ×[ä ä ï�îQï ÜKÜ Ù ÌÎÍÎÓ�Ò î æ × Ò Ù ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�Ô?êg÷[ÿ
ß+à Ù Ý Ù ÌÎÍÎÓ�Ò�Ï[ë × Ý ×?� Ó Ü ×[ä ä ï�îQï ÜKÜ Ù ÌÎÍÎÓ�Ò î æ × Ò Ù É ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�Ô?êg÷?!
ß+à Ù Ý Ù ÌÎÍÎÓ�Ò�Ï[ë × Ý ×?� Ó Ü ×[ä ä ï�îQï ÜKÜ Ù ÌÎÍÎÓ�Ò î æ × Ò Ù ÉnÉ6ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�Ô?êg÷��
ß+à Ù Ý Ù ÌÎÍÎÓ�Ò�Ï[ë × Ý ×?� Ó Ü ×[ä ä ï�îQï ÜKÜ Ù ÌÎÍÎÓ�Ò î æ × Ò Ù ÉnÉnÉ Ô�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�Ô?êg÷�Õ
ß+à ÙDý Ï$ð Ù ÍnÌxÚnÏ$Ê�� KL×[ä � Ù Í+Ý Ù ÌÎÍÎÓ�Ò�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�Ô?êg÷[ì

¿W� @�²^µ·Â�²^Å�²0
só�¯g¯"°G\I¬`µ·º�Æ$µ ¿�
^õ
Û ä ð Ù ÍxÚ^] å�× Í × ÐUÏ � Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�Ô?ê·ÿ$ø
ß+à Ù J/Ñ`ð`ð ä ÙDá�� æ × ÊsÚnÓ Ï$Ê�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�Ô?ê·ÿ`ê
��� Í Ù·× Ý Ù·× ÚnÑ`Í Ù Ü Ù Ê�ÌxÚ�Ó Ê ×Ký Ï$ð Ù ÍnÌxÚnÏ$Ê�� KL×[ä � Ù Í-Ý Ù ÌÎÍÎÓ�Ò × ÊsÐ ù Ñ`Ü�ð Ù Í Ö Ï$Ñ`Ê�ÌxÚ Ô�ÔuÔ�Ô�ÔuÔ�Ô?ê·ÿ�÷
ß+à ÙIÖ Ï�ÚnÜKÏ ä Ï � Ó�Ò ×[ämý-Ù Ð%� î à`Ó ë_Ì�Ô�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�Ô?ê·ÿC!
ß+à ÙDý-Ù Ð%� î à`Ó ë_Ì��2Ó�ÚzÌ × ÊsÒ ÙDý-Ù<ä�× ÌÎÓ Ï$Ê_9�J/Ñ`ð`ð ä Ù ] Ú/û ×gú ;#Ô�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�Ô?ê·ÿ��

¿�* @�²^µ·Â�²^Å�²0
só�¯g¯g¯"°G\I¬`µ·º�Æ$µK²^ô À ­"º�¸Q´|Â�¬`»a`)B�²��ã¸�­g®·µ·²^»a`�bp¬`Ådc^¸�­�@�²^µ·Â�²^Å�²0
só ¿�
0�
ß+à ÙDý Ó�Ò<ÒNÓFß Ù ÊsÚnÏ$Í-Ï[ëqÌÎà ÙDý Ï$ð Ù ÍnÌxÚnÏ$Ê�� KL×[ä � Ù Í-Ý Ù ÌÎÍÎÓ�ÒDÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�Ô?ê·ÿ$ì
ß+à Ù Ý × ÌnÌ Ù Í Ö Ï$Ê�Ì Ù Ê�Ì·Þ � å*Ù Ínë Ù ÒhÌ � ä Ñ`Ó�Ð ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�Ô?ê·ÿ$ç
Ö Ï$ÊsÚ Ù Í Ø"× ÌÎÓ Ï$Ê�û ×gú ÚrÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�Ô?ê^!Q÷
ß+à ÙDá Ó ÊsÚzÌ Ù Ó Ê × ÊsÐ>�`ÍÎÓ Ù ÐUÜ × Ê`Ê áãâ Ñ × ÌÎÓ Ï$ÊsÚ Ô�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�Ô?ê^!�ÿ

¿ ¾7@�²^µ·Â�²^Å�²0
só�¯e66°Of~½|¬`Å�ºH®·¬U®·ºHÄ^¸,��»|¬`ÅHóFµ·º�µ ¿%�0�
ß+à ÙIÖ ÍÎÓ ÌÎÓ�Ò ×[ä � Ù ÊsÚnÓ Ì ï Ô�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�Ô?ê^!%�
ß+à Ù E�Ó � E × Ê � ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�Ô?ê^!%�
ß+à Ù � �$Ù Ï[ëqÌÎà Ùhg Ê`Ó Ø$Ù ÍxÚ Ù Ô�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�Ô?ê^!��
ûFÏ$Ê � ß Ù ÍÎÜiE Ù à ×gØ Ó Ï$Ñ`Í ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�Ô?ê^!��
� Ù ÊsÚnÓ Ì ï�× ÊsÐ å Í Ù ÚÎÚnÑ`Í Ù Ï[ëqÌÎà ÙDå Í Ù Ú Ù Ê�Ì g Ê`Ó Ø$Ù ÍxÚ Ù Ô�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�Ô?ê^!�ì

j



¿�� @�²^µ·Â�²^Å�²0
só_66°*¹�ZF¬`Æ[®>1F²^Å�½q®·º�²^»|µ ¿%��8
å Í Ù<ä Ó ÜKÓ Ê × ÍÎÓ Ù Ú ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�Ô?ê^!�ç
ß+à ÙDá Ó ÊsÚzÌ Ù Ó Ê g Ê`Ó Ø$Ù ÍxÚ Ù ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�Ô?êN�[ø
ß+à Ù Ý × ÌnÌ Ù Í �2Ï$ÜKÓ Ê × Ì Ù Ð á Í × Ô�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�Ô?êN�Uê
� �$Ù�× ÊsÐtûFÓ ë Ù �Ëß+Ó Ü Ù Ï[ë|ÌÎà Ùhg Ê`Ó Ø$Ù ÍxÚ Ù ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�Ô?êN�$÷
ß+à ÙDý/× ÐUÓ × ÌÎÓ Ï$Ê>�2Ï$ÜKÓ Ê × Ì Ù Ð á Í × ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�Ô?êN�[ÿ
ß+à Ù�ö�× ÒNÑ`Ñ`Üi�2Ï$ÜKÓ Ê × Ì Ù Ð á Í × Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�Ô?êN�?!

¿�8 +ãº�»|¸Q¬U­"º�R$¸Q´rÈ�­"¬$ÄFºH®xó�¬`»|´rÈ�­"¬$ÄFºH®·¬U®·º�²^»|¬`Å�bp¬$Ä^¸Qµ ¿W��*
å Í Ù<ä Ó ÜKÓ Ê × Í ï�ý-Ù Ü × Í��UÚ2Ô�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�Ô?êN�C�
ß+à Ù ûFÓ Ê Ù·× ÍÎÓ 	 Ù Ð á Ó ÊsÚzÌ Ù Ó Ê áãâ Ñ × ÌÎÓ Ï$ÊsÚ#ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�Ô?êN�C�
èu× Ñ �$Ù �`Í Ù<Ù ÐUÏ$Ü × ÊsÐ Ö ÏQÏ$ÍxÐUÓ Ê × Ì Ù�Ö à`Ï$Ó�Ò Ù ÚLÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�Ô?êN�[ì
ß+à Ù:KL×gØ$Ùuáãâ Ñ × ÌÎÓ Ï$Ê Ô�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�Ô?êN�[ç
ß+à ÙDå Ï ä�× ÍÎÓ 	 × ÌÎÓ Ï$Ê�ß Ù ÊsÚnÏ$Í
Ô�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�Ô?êN�[ç
å à ï ÚnÓ�Ò ×[ä7á í Ù ÒhÌxÚ+Ï[ë è Í ×gØ Ó Ì × ÌÎÓ Ï$Ê ×[ä�KL×gØ$Ù Ú Ô�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�Ô?êk�`ê
� Ù Ì Ù ÒhÌÎÓ Ï$ÊtÏ[ë è Í ×gØ Ó Ì × ÌÎÓ Ï$Ê ×[ä�KL×gØ$Ù ÚXÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�Ô?êk��÷

òsõ 3X¬`Å�½5R$¬%`)3XÅ�¸Qº�»4±D¶|¸Q²s­gó�¯ ¿�*��
ÝXÏ[ÌÎÓ Ø"× ÌÎÓ Ï$Ê Ô�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�Ô?êk�C!
ß+à Ù E × ÚnÓ�Ò2ÉzÐ Ù·× ÞOJ/Ó�ÚzÌÎÏ$Í ï�× ÊsÐXÛ Ø$Ù Í Ø Ó Ù<ú ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�Ô?êk���
ß+à Ù = ×[ä ÑW	 × �L= ä Ù Ó Ê�ÝXÓ Í × Ò ä Ù ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�Ô?êk�QÕ
ß+à Ù Û2ÍÎÓ � Ó Ê�Ï[ë èu× Ñ �$Ù ÉËÊ Ø"× ÍÎÓ × ÊsÒ Ù ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�Ô?êk�$ç
è�Ù ÏUÐ Ù ÚnÓ�Ò<ÚéÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�Ô?ê"ÕQê
�|Ó ÍxÚzÌ å ÍÎÏ$ð ä Ù Ü~Ú<Þ�ß+à Ù�áãâ Ñ × ÌÎÓ Ï$ÊsÚ+Ï[ë*ÝXÏ[ÌÎÓ Ï$Ê Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�Ô?ê"ÕQê

ò7¿ 3X¬`Å�½5R$¬%`)3XÅ�¸Qº�»4±D¶|¸Q²s­gó�¯g¯ ¿ ¾ ò
Ý × ÚÎÚ Ù ÚãëHÍÎÏ$Ü î Ò ×[ä�× Í��|Ó Ù<ä Ð`Ú-Ó Ê'�|Ó Ø$Ù �2Ó Ü Ù Ê`Ó Ï$ÊsÚ Ô�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�Ô?ê"Õ"ÿ
Ö à × Í �$Ù ÚãëHÍÎÏ$Ü î Ò ×[ä�× Í��|Ó Ù<ä Ð`Ú-Ó Ê.�|Ó Ø$Ù �2Ó Ü Ù Ê`Ó Ï$ÊsÚ�Ô�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�Ô?ê"Õ"ÿ
=uÓ Ê Ù Ü × ÌÎÓ�Ò<Ú+Ï[ëG�2Ó Ü Ù ÊsÚnÓ Ï$Ê ×[äqý-Ù ÐUÑsÒhÌÎÓ Ï$Ê ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�Ô?ê"ÕC�
ß+à Ù = ×[ä ÑW	 × �L= ä Ù Ó Ê � ÊsÚ × Ì�	 ý-Ù<Ø Ó�ÚnÓ Ì Ù Ð�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�Ô?ê"Õ?�
ù Ï$Ê�� � ð Ù<ä Ó × Ê è�Ù Ê Ù Í ×[ä Ó 	 × ÌÎÓ Ï$Ê × ÊsÐXÛ2ÑUÌ ä ÏQÏ�� Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�ÔuÔ�ÔuÔ�Ô�ÔuÔ�Ô?ê"Õ"ì

l
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���2�5���O�2���5�5 ¡�O�

BDC7W�RUW[JQP�§C¢%£Wj��uJUG:¤2EHYFGhVhW[EHY�� G/O?JQd`EHf"JUb|RUW[JQP[o/�xY?VNCFJQVuRUW[JQP[\7C7WIcqM7yqbHEHGNC7W[Z�VNC7PNW"WKJQPNVNEHf"b_W[G"\^S`Y
bHE_d`CsV~]^MFJUYsVNJm\�S`Y4VNC7WXTaS`MFYFZFJQVNE_S`YFG�SUT�VNC7WtVNC7W"SUPNR�SUT � c*W[f"EHJUb+kDW[bHJQVNE_lmE_VnRU\�JUYFZ4S`Y4¥�PNS$��YFEHJUY
OXSUVNE_S`Y�\+W[JUf<C�S`Y7WLGhW"cqJQP<JQVhW[b_R���SUPNVNCsR�SUT�Je��SUy*W[b2cFP<E§¦"WUo��xO?OXW[ZFEHJQVhW[b_R�JQTaVhW"PXCFEHG���SUPN{�S`Y
� c*W[f"EHJUb2kDW[bHJQVNE_lmE_VnRU\ ¤2EHYFGhVhW[EHYrGhVNJQPNVhW[Z
VNCFEHY7{mEHY7d�JQy*S`M7V�dUP<J[lmE_VnRrJUYFZ�C7S$� VhS4d`E_lUWLE_V�JePNW[bHJ�w
VNE_lmEHGhVNEHf"JUbHb_R�EHYslQJQP<EHJUYsV�TaSUP<O�MFbHJQVNE_S`Y�o�¨�W�{UW"cFV�S`Y���SUPN{mEHY7dXS`Y�VNCFEHG�cFPNSUyqb_W[O ZFM7P<EHY7dtVNC7W�Y7WgvmV
VhW[Y�RUW[JQP<G"\ãZ7S`EHY7dLbHE_VhVNb_W�W[bHGhWUo�BDCFEHG���SUPN{|\ãJQTaVhW"P�O?JUYsReVhP<EHJUbHGKJUYFZ�W"PNPNSUP<G"\�f"MFbHO?EHYFJQVhW[Z4EHY4CFEHG
O?JUGhVhW"PNcqE_W[fgWU\�VNC7Wª©�«N¬G«N­e®%¯,°O±$«�²%­k³y²)´_µh«N¯§®�¶¡·�¸�·¡¶¡³Q\�cFPNW[GhW[YsVhW[Z�EHY�§C¢m§CjW¹^§C¢m§Cl^o��ÎV�EHG?f"b_W[JQP<b_R
S`Y7W�SUT�VNC7W6dUP<JQVhW[GhVtGNf"E_W[YsVNE»º|f?JUf<CFE_W"lUW[OXW[YsVNGtSUTDJUbHb/VNEHOXWU\+J�y*W[JUM7VNE_T0MFb-VNC7W"SUPNR�Z7W"P<E_lUW[Z�TaPNS`O
cqM7PNWXVNC7S`M7d`CsV�JUYFZ�cqCsRmGNEHf"JUb/EHYsVNMFE_VNE_S`Y�\�f"JQcqJQyqb_W?SUT�WgvmcqbHJUEHYFEHY7d7\�GhVNEHbHb+VhSmZFJ[RU\ ¼%£�RUW[JQP<G�bHJQVhW"P[\
lmE_PNVNMFJUbHb_R?W"lUW"PNR�JUGhc*W[fgVDSUT+dUP<J[lmE_VNJQVNE_S`YFJUb�cqCsRmGNEHf"G�W"lUW"P�SUyqGhW"PNlUW[Z�o
¤2EHYFGhVhW[EHY�� G�{UW"R
EHYFGNE_d`CsV��uJUGtVNCFJQVtdUP<J[lmE_VnR�EHG�Y7SUVXJ�cqCsRmGNEHf"JUb2WgvmVhW"P<YFJUb�TaSUP<fgW�bHE_{UW�VNC7WLSUVNC7W"P
TaSUP<fgW[G�SUTuYFJQVNM7PNWXyqM7V~P<JQVNC7W"P�J�O?JUYFE_TaW[GhVNJQVNE_S`Y4SUTuVNC7W¾½?¿�­k¸%®�¶¡¿�­�«_²)´'ÀÂÁ$®W½k«NÃ)¶¡·�Ä7«�E_VNGhW[b_TÎoXBDCFEHG
PNW[JUbHE§¦[JQVNE_S`Y�\~EHYéE_VNG�GNEHOXcqbHEHf"E_VnRpJUYFZjy*W[JUM7VnRU\�CFJUG�CFJUZ�J�cFPNSUTaS`MFYFZéEHOXcqJUfgV�S`YéVNC7W"SUPNW"VNEHf"JUb
cqCsRmGNEHf"G/JUG/J~��C7S`b_WU\sJUYFZ,¤2EHYFGhVhW[EHY�� G+lmEHGNE_S`Y�SUT�J~dUW"S`OXW"VhP<E§¦[JQVNE_S`Y6SUT*JUbHb7SUT|cqCsRmGNEHf"G/EHG-GhVNEHbHbm��E_VNC
MFG�VhSmZFJ[RUo
Å T�fgS`M7P<GhWU\+��W�Z7SeY7SUV�CFJ[lUW�VhW[Y�RUW[JQP<G�VhSePNW[JUf<CrVNC7W[GhW�EHYFGNE_d`CsVNG~yqM7V�Y7W"lUW"PNVNC7W[b_W[GNG�VNC7W,ºqP<GhV
CFJUb_T�SUTãVNCFEHGufgS`M7P<GhWK��EHbHbFy*WKZ7W[ZFEHf"JQVhW[ZLVhStWgvmcqbHJUEHYFEHY7d�VNCFEHG�JUYFZ�VhS?Z7W"lUW[b_SUcqEHY7d�VNC7W~O?JUf<CFEHY7W"PNR
Æ SUT+VhW[YFGhSUPIf"JUbHf"MFbHMFG�JUYFZ�k�E_W[O?JUYFYFEHJUYLdUW"S`OXW"VhPNRaÇuPNW[]^MFE_PNW[Z�VhS�Z7W[GNfgP<E_y*WIcqCsRmGNEHf"GDEHY�JXf"M7PNlUW[Z
GhcqJUfgW�VNEHOXWU\qEËo WUoFEHY�JXdUP<J[lmE_VNJQVNE_S`YFJUbGºqW[bHZ�o
�xY4VNC7W?GhW[fgS`YFZ�CFJUb_T2SUT�VNCFEHGKfgS`M7P<GhWU\ã��WX��EHbHbãVNC7W[Y�VNM7P<Y�VhS�lQJQP<E_S`MFGKJQcFcqbHEHf"JQVNE_S`YFGISUTDiIW[Y7W"P<JUb
kDW[bHJQVNE_lmE_VnRUo�È7SUPNW[OXS`GhV�JUOXS`Y7d?VNC7W[O EHGuVNC7W�Z7W[GNfgP<E_cFVNE_S`Y�SUT�VNC7W�f"bHJUGNGNEHf"JUb*cFPNW[ZFEHfgVNE_S`YFG�SUT/iIW[Ymw
W"P<JUb|kDW[bHJQVNE_lmE_VnR?JUYFZ6VNC7W[E_P2Wgvmc*W"P<EHOXW[YsVNJUbqlUW"P<E»º|f"JQVNE_S`Y�o Å VNC7W"PuGNM7y�ÉhW[fgVNG2��WI��EHbHb7fgS$lUW"PDEHYFf"bHMFZ7W
VNC7W�GhVhP<JUY7dUW���SUP<bHZ�SUT�¥ubHJUfN{Ê¨�S`b_W[G"\���S`GNOXS`b_SUdURU\qdUP<J[lmE_VNJQVNE_S`YFJUbã�uJ[lUW[G"\*JUYFZ�GhS`OXW�EHYsVhP<E_d`MFEHY7d
VNC7W"SUP<E_W[G�SUT+dUP<J[lmE_VnR�EHY�CFE_d`C7W"PDZFEHOXW[YFGNE_S`YFG�{mY7S$��Y�JUG�Ë�JUbHM$¦[J�wYË�b_W[EHY�VNC7W"SUP<E_W[G"o
iIW[Y7W"P<JUb�kDW[bHJQVNE_lmE_VnR6O?J[R�JQc*W[JQP�VhStRUS`MLVhSXy*WKJtZFE»Ì�f"MFb_V2GNM7y�ÉhW[fgV�JQV�ºqP<GhV"\7GNEHYFfgWKE_V�PNW[]^MFE_PNW[G�J
fgW"PNVNJUEHY4JUOXS`MFYsVISUT2Y7W"� O?JQVNC7W[O?JQVNEHf"G~JUYFZeVNJQ{UW[GKcqbHJUfgWtEHYeJUY4MFY7T0JUO?EHbHEHJQP�JQPNW[YFJmoÍ¨�S$��W"lUW"P[\
VNCFEHG~fgS`M7P<GhW6EHG~OXW[JUYsV�VhS�y*WXW[GNGhW[YsVNEHJUbHb_R�GhW[b_T�wnfgS`YsVNJUEHY7W[Z�\�PNW[]^MFE_P<EHY7d�S`YFb_R�J�yqJUGNEHf�T0JUO?EHbHEHJQP<E_VnR
��E_VNC � c*W[f"EHJUb2kDW[bHJQVNE_lmE_VnRU\-lUW[fgVhSUP6f"JUbHf"MFbHMFG�JUYFZ
fgS^SUP<ZFEHYFJQVhW�VhP<JUYFGhTaSUP<O?JQVNE_S`YFG"o4BDCFJQV�OXW[JUYFG
VNCFJQV��I��EHbHb+JQVhVhW[OXcFV�VhS�WgvmcqbHJUEHY4W"lUW"PNR�GNEHY7d`b_WXSUVNC7W"P�VNCFEHY7d�VNCFJQV�EHG~PNW[]^MFE_PNW[Z4VhSeMFYFZ7W"P<GhVNJUYFZ
¤2EHYFGhVhW[EHY�� GuVNC7W"SUPNR�SUT+dUP<J[lmE_VnRUo

ÎÐÏ0ÑOÒaÏ ��Ó Ï �O��Ô.Õ� ¡Ó�Ó? ¡�O��Ó

Ö



�xYslQJQP<EHJQyqb_RU\*JUYsR�GhW"VKSUT Æ EHYsVhPNSmZFMFfgVhSUPNRaÇDb_W[fgVNM7PNWtY7SUVhW[G~CFJUGKE_VNGKGNC7SUPNVNfgS`O?EHY7d`G"\�ZFM7W�VhS�bHJUfN{eSUT
GhcqJUfgW�JUYFZLVNEHOXWU\7VNC7W~PNW[]^MFE_PNW[OXW[YsVNGuSUT�VNC7W�JUMFZFE_W[YFfgW~JUYFZ�VNC7W~Wgvmc*W"PNVNEHGhW Æ SUP�bHJUfN{�VNC7W"PNW"SUTkÇ�SUT
VNC7WXb_W[fgVNM7PNW"P[o~BDC7W[GhWtb_W[fgVNM7PNWtY7SUVhW[G~JQPNWU\*SUT�fgS`M7P<GhWU\�Y7S�Wgv7fgW"cFVNE_S`Y�o~�Dy*W[bHE_W"lUW�¹�C7SUc*W�VNCFJQVKVNC7W
GhVhPNW[Y7dUVNCFGDSUT�VNC7W[GhW�b_W[fgVNM7PNW�Y7SUVhW[G�JQPNW�VNCFJQV

× VNC7W"RLJQPNW�W[b_W[OXW[YsVNJQPNRU\FPNW[]^MFE_P<EHY7dtY7SUVNCFEHY7dXy*W"RUS`YFZ�Ghc*W[f"EHJUb*PNW[bHJQVNE_lmE_VnRLJUYFZ�f"JUbHf"MFbHMFG"\

× VNC7W"RLJQPNW�W[GNGhW[YsVNEHJUbHb_R�GhW[b_T�wnfgS`YsVNJUEHY7W[Z�\

× VNC7W"R
cFPNS$lmEHZ7W�J4yqJUbHJUYFfgW[Z�S$lUW"PNlmE_W"� SUTIVNC7W�GNM7y�ÉhW[fgV"\�VNC7W�GhW[fgS`YFZ#CFJUb_T�SUTIVNC7W�fgS`M7P<GhW
Z7W[JUbHEHY7d6��E_VNC�J�bHJQPNdUW"PKlQJQP<E_W"VnReSUT2ZFE»Ø*W"PNW[YsVKGNM7y�ÉhW[fgVNGIVNCFJUY4EHGIMFGNMFJUbHb_R�fgS$lUW"PNW[Z�EHY�J_#%£
b_W[fgVNM7PNW�EHYsVhPNSmZFMFfgVhSUPNR�fgS`M7P<GhWUo

�xYéO�R�SUcqEHYFE_S`Y�\�JUOXS`Y7d�VNC7W���W[JQ{mY7W[GNGhW[G�SUT�VNCFEHG�fgS`M7P<GhW�SUP�VNC7W[GhW�b_W[fgVNM7PNW�Y7SUVhW[G�JQPNW�VNC7W
TaS`bHb_S$��EHY7d7�

× BDC7WKCFEHGhVhSUPNR?SUTãVNC7W~Z7W"lUW[b_SUcqOXW[YsV�SUTãdUW[Y7W"P<JUb*PNW[bHJQVNE_lmE_VnR6EHGuJUY�EHOXc*SUPNVNJUYsVuJUYFZ�fgS`OXcqb_Wgv
GNM7y�ÉhW[fgV"\|fgP<MFf"EHJUb�TaSUPKJ?VNC7SUPNS`M7d`C�JQcFcFPNW[f"EHJQVNE_S`Y�SUT/dUW[Y7W"P<JUbãPNW[bHJQVNE_lmE_VnRUohÙeR�PNW[O?JQPN{mGDS`Y
VNCFEHGKGNM7y�ÉhW[fgV~JQPNW?GNf"JQP<fgW?JUYFZ4c*S`GNGNE_yqb_RLW"lUW[Y�O?EHGNb_W[JUZFEHY7d�JQV~VNEHOXW[G~JUYFZ�GNC7S`MFbHZ�Y7SUV~y*W
VNJQ{UW[YeJUGDdUS`Ghc*W[bËo

× ¤-vmW"P<f"EHGhW[GDJQPNW�JUY�W[GNGhW[YsVNEHJUb�cqJQPNVDSUT+VNC7W�fgS`M7P<GhWU\FyqM7V�GhS?T0JQP��uCFJ[lUWtY7SUV�EHYFf"bHMFZ7W[Z�VNC7W[O
EHYLVNC7W�b_W[fgVNM7PNW�Y7SUVhW[GDVNC7W[O?GhW[b_lUW[G"o

× �xY?VNC7W�ºqP<GhV2CFJUb_T�SUT�VNC7WKfgS`M7P<GhWU\^S`Y�VhW[YFGhSUPuf"JUbHf"MFbHMFG"\^Y7S�OXW[YsVNE_S`Y�EHG�O?JUZ7W�SUTãO?JUYFE_TaS`bHZFG
JUYFZ6yqMFYFZFb_W[G2JUG�VNCFEHG���S`MFbHZ6PNW[]^MFE_PNW�GhS`OXWKyqJUfN{^dUPNS`MFYFZLEHY6VhSUc*S`b_SUdUR6�2ZFEHZ6Y7SUV��uJUYsV�VhS
JUGNGNMFOXWUo

× ÙeSUPNW"S$lUW"P[\UcFP<JUfgVNEHf"JUbHb_RKY7SDOXW[YsVNE_S`Y�EHG�O?JUZ7W/SUTmVNC7W2O?JUYFE_TaW[GhVNb_RKfgS^SUP<ZFEHYFJQVhW/EHYFZ7W"c*W[YFZ7W[YsV
f"JUbHf"MFbHMFG2SUTãZFE»Ø*W"PNW[YsVNEHJUbqTaSUP<O?G"o2iKE_lUW[Y�JtbHE_VhVNb_W�yqE_V�OXSUPNWKVNEHOXWU\7E_V���S`MFbHZ6y*WIc*S`GNGNE_yqb_WDVhS
fgS$lUW"PDVNC7W Æ WgvmVhPNW[OXW[b_R�MFGhW"T0MFb�Ç+lmE_W[b_y*W[EHY6JUYFZLZFE»Ø*W"PNW[YsVNEHJUbqTaSUP<O TaSUP<O�MFbHJQVNE_S`YFG2SUTãdUW[Y7W"P<JUb
PNW[bHJQVNE_lmE_VnRU\QJUYFZ�JIGNM7cFcqb_W[OXW[YsV�VhSIVNC7W[GhWub_W[fgVNM7PNW�Y7SUVhW[G�S`Y�VNCFEHGãGNM7y�ÉhW[fgV�EHGãEHY�cFPNW"cqJQP<JQVNE_S`Y�o

× BDC7W�ZFEHGNf"MFGNGNE_S`YtSUT�VNC7WIf"JUMFGNJUb|GhVhP<MFfgVNM7PNWDSUT�VNC7W � f<Cs�uJQP�¦[GNf<CFEHbHZ6OXW"VhP<EHf�JUYFZ6E_VNG�Ë~P<MFGh{QJUb
WgvmVhW[YFGNE_S`Y�GhVhSUcqG�GNC7SUPNV�SUTXEHYsVhPNSmZFMFf"EHY7dÛÚ�W[Y7PNS`GhWrZFEHJQdUP<JUO?G"o BDC7W[GhW�JQPNWrMFGhW"T0MFb~JUYFZ
EHOXc*SUPNVNJUYsV2JUYFZ�\^S`YFfgWKJQd`JUEHY�\^d`E_lUW[Y�J�yqE_V2OXSUPNWIVNEHOXWU\sVNCFEHG�EHG2J�GNM7y�ÉhW[fgV2VNCFJQVufgS`MFbHZ6JUYFZ
S`M7d`CsVDVhS?y*W~fgS$lUW"PNW[Z4JUG���W[bHbËo

× ��S`GNOXS`b_SUdURLEHGuJtlUW"PNRLJUfgVNE_lUWU\qWgv7f"E_VNEHY7d7\7JUYFZLP<JQcqEHZFb_R?Z7W"lUW[b_SUcqEHY7d>ºqW[bHZ�o�ÜIY7TaSUPNVNMFYFJQVhW[b_RU\
Y7SUV6y*W[EHY7drJUYpWgvmc*W"PNV6S`YpVNC7W�GNM7y�ÉhW[fgV"\DO�R#VhPNW[JQVNOXW[YsVLEHG6P<JQVNC7W"P�S`bHZmwzT0JUGNCFE_S`Y7W[Z#JUYFZ
fgW"PNVNJUEHYFb_RtY7SUV-}X#%Ë�fgS`OXcqJQVNE_yqb_WUo+����S`MFbHZXy*W�dUP<JQVhW"T0MFbFTaSUP�GNM7dUdUW[GhVNE_S`YFG2C7S$�pVhS�EHOXcFPNS$lUW
VNCFEHG�GhW[fgVNE_S`Y�o

× � S`OXW"VNCFEHY7d�fgP<MFf"EHJUb�EHG?O?EHGNEHY7d4TaSUP<OüVNC7WeGhW[fgVNE_S`Y#S`Y#dUP<J[lmE_VNJQVNE_S`YFJUbD�uJ[lUW[G"\�YFJUOXW[b_R�J
Z7W"P<E_lQJQVNE_S`Y�SUTDVNC7W�T0JUOXS`MFGt]^MFJUZ7P<M7c*S`b_WXP<JUZFEHJQVNE_S`YrTaSUP<O�MFbHJmoe�ÎTD��f"JUY�fgS`OXWLM7c
��E_VNC�\

¼



SUP�GhS`OXW"y*SmZ7R�GNCFJQPNW[GK��E_VNC�OXWU\ãJ�GNEHOXcqb_W�ºqlUWgwnbHEHY7WXZ7W"P<E_lQJQVNE_S`Y�SUTuVNCFEHGKTaSUP<O�MFbHJm\��I��EHbHb
EHO?OXW[ZFEHJQVhW[b_R6EHYFf"bHMFZ7WKE_VDC7W"PNWUo

× BDC7W"PNWXJQPNW?Y^MFOXW"PNS`MFGISUVNC7W"P�EHOXc*SUPNVNJUYsVKVhSUcqEHf"G~Y7SUV~VhPNW[JQVhW[Z�EHY�VNC7W[GhW?Y7SUVhW[G"\ãTaSUPNW[OXS`GhV
JUOXS`Y7dKVNC7W[O c*W"P<CFJQcqG�JKZFEHGNf"MFGNGNE_S`Y�SUTqVNC7W�f"JUY7S`YFEHf"JUb�ÝÐÞÍÙ TaSUP<O?JUbHEHGNO�\UJKZFEHGNf"MFGNGNE_S`Y�SUT
Y7SUVNE_S`YFG�SUT2W[Y7W"PNdUReEHY�dUW[Y7W"P<JUb�PNW[bHJQVNE_lmE_VnRU\*VNC7Wtc*S`GhVxwn��W"�DVhS`YFEHJUY4JQcFcFPNS[v7EHO?JQVNE_S`Y�\|SUVNC7W"P
Wgv7JUfgV�GhS`bHM7VNE_S`YFG"\FJUYFZ�JUGhc*W[fgVNGDSUT+yqbHJUfN{LC7S`b_W~VNC7W"P<OXSmZ7RmYFJUO?EHf"G"o

�xYFf"bHMFZFEHY7d�JUbHbsVNC7W[GhWuVhSUcqEHf"G���S`MFbHZ�PNW[]^MFE_PNW�JQV-b_W[JUGhV+S`Y7W�OXSUPNW�S`Y7WgwnGhW[OXW[GhVhW"P2fgS`M7P<GhW�JUYFZ���S`MFbHZ
VNM7P<Y4VNC7W[GhW?b_W[fgVNM7PNW?Y7SUVhW[G�EHYsVhS�J Æ P<JQVNC7W"P�lUS`bHMFO?EHY7S`MFGkÇ�y*S^SU{|oXBDC7WtTaSUP<OXW"P�EHGKY7SUV~c*S`GNGNE_yqb_WU\
d`E_lUW[YrVNC7W�fgS`YFGhVhP<JUEHYsVNG�SUT�VNC7WQÞKE_cqb_S`O?J���S`M7P<GhWU\+JUYFZ�VNC7W6bHJQVhVhW"PtEHG�Y7SUV�O�R�EHYsVhW[YsVNE_S`Y�\+GhS��
f"JUY�S`YFb_ReC7SUc*W�VNCFJQV~VNC7W[GhW?b_W[fgVNM7PNWXY7SUVhW[GKcFPNS$lmEHZ7W�VNC7W?Y7W[fgW[GNGNJQPNReyqJUfN{^dUPNS`MFYFZ4TaSUP�GhVNMFZ7RmEHY7d
VNC7W[GhW�OXSUPNW�JUZ7lQJUYFfgW[Z�VhSUcqEHf"G"o
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é W"VtMFG�Y7S$��\+lUW"PNR�yFP<E_WNêqR4JUYFZ
EHY�J�GhVhPNW[JUO?bHEHY7W[Z��uJ[RU\/VhPNR�VhSePNW"VhP<JUfgWë¤2EHYFGhVhW[EHY�� G~VNC7S`M7d`CsVNG
��CFEHf<C�\2JUGt��W���EHbHb2GhW"WU\���EHbHb2b_W[JUZ�MFG�P<JQVNC7W"P?]^MFEHfN{mb_R�VhS�VNC7W�dUW"S`OXW"VhP<EHfLcqEHfgVNM7PNW�SUT�dUP<J[lmE_VnR
Gh{UW"VNf<C7W[Z�JQy*S$lUWUo
È+E_P<GhV6SUT�JUbHbË\Db_W"V�MFG6JUGh{#VNC7W�]^M7W[GhVNE_S`Yp��CsR���W4GNC7S`MFbHZ#Y7SUV�y*WeCFJQcFc^R���E_VNC#VNC7W�f"bHJUGNGNEHf"JUb
��W"�DVhS`YFEHJUY
Z7W[GNfgP<E_cFVNE_S`Y�SUT�dUP<J[lmE_VnRUo���W[bHbË\+TaSUP�S`Y7WU\+VNCFEHG�VNC7W"SUPNRrEHG�Y7SUV é SUPNW[YsVe¦LEHYslQJQP<EHJUYsV"\
c*S`GhVNMFbHJQVNEHY7d�JUY�JUfgVNE_S`Y�JQV�JDZFEHGhVNJUYFfgW/JUYFZ�JUY�EHYFGhVNJUYsVNJUY7W"S`MFG�cFPNSUcqJQd`JQVNE_S`Y~SUTmVNC7W/dUP<J[lmE_VNJQVNE_S`YFJUb
ºqW[bHZ#VhS�W"lUW"PNR#c*S`EHYsV6EHYpGhcqJUfgWUo BDCFEHG6EHG6GhS`OXW"VNCFEHY7drVNCFJQV_¤2EHYFGhVhW[EHYpCFJUZPÉNMFGhV�GNMFf"fgW[GNGhT0MFbHb_R
WgvmSUP<f"EHGhW[ZXTaPNS`O SUVNC7W"P/JUGhc*W[fgVNG-SUT|cqCsRmGNEHf"G"\`JUYFZXf"b_W[JQP<b_R���W"�DVhS`YFEHJUYXdUP<J[lmE_VnRtCFJUZtVhS~y*WuPNW"lmEHGhW[Z
JUGD��W[bHbËo
�ÎV�EHGuVNC7W[Y�EHO?OXW[ZFEHJQVhW[b_R6f"b_W[JQP�VNCFJQV���CFJQV���S`MFbHZ�CFJ[lUW�VhS?PNW"cqbHJUfgW���W"�DVhS`Y�� GDVNC7W"SUPNRLEHGDGhS`OXWgw
VNCFEHY7d6P<JQVNC7W"PKOXSUPNWtfgS`OXcqbHEHf"JQVhW[Z�o�BDC7W�PNW[JUGhS`Y�TaSUPIVNCFEHG�EHG�VNCFJQV"\�JUf"fgSUP<ZFEHY7d6VhS � c*W[f"EHJUbãkDW[bHJ�w
VNE_lmE_VnRU\�O?JUGNG~EHG�ÉNMFGhVKJUY7SUVNC7W"P~TaSUP<O SUT2W[Y7W"PNdURUo>¥uM7VIVNC7W[Y�\�GNEHYFfgW�dUP<J[lmE_VnR�fgS`M7cqb_W[GIVhS�O?JUGNGhW[G"\
EHYjJ
PNW[bHJQVNE_lmEHGhVNEHf"JUbHb_R�EHYslQJQP<EHJUYsV�VNC7W"SUPNRU\IdUP<J[lmE_VnRp��EHbHb�JUbHGhS�fgS`M7cqb_W�VhS�W[Y7W"PNdURUoþ�xY�cqJQPNVNEHf"Mmw
bHJQP[\/VNC7W"PNW"TaSUPNWU\/dUP<J[lmE_VnR
��S`MFbHZ
CFJ[lUW�VhS�fgS`M7cqb_W�VhS�dUP<J[lmE_VNJQVNE_S`YFJUbuW[Y7W"PNdURU\2EËo WUo+VhS�E_VNGhW[b_TÎo4ÝIG
J�fgS`YFGhW[]^M7W[YFfgWU\ãVNC7WXY7W"� dUP<J[lmE_VNJQVNE_S`YFJUb�ºqW[bHZ�W[]^MFJQVNE_S`YFGK��EHbHbË\*MFYFbHE_{UWt��W"�DVhS`Y�� G"\ãCFJ[lUW?VhS�y*W
Y7S`YmwnbHEHY7W[JQP[��VNC7WhºqW[bHZXSUT�VNC7WIGNMFOþSUT�Vn��SXO?JUGNGhW[G�f"JUYFY7SUV�W[]^MFJUbFVNC7WIGNMFO�SUT�VNC7W�dUP<J[lmE_VNJQVNE_S`YFJUb
ºqW[bHZFG�SUT|VNC7W�Vn��S�O?JUGNGhW[G+y*W[f"JUMFGhWDE_V-GNC7S`MFbHZ�JUbHGhS~VNJQ{UW�EHYsVhS~JUf"fgS`MFYsV/VNC7W�dUP<J[lmE_VNJQVNE_S`YFJUb7W[Y7W"PNdUR
SUT+VNC7W~Vn��SQwzy*SmZ7R�GhRmGhVhW[O�o
¥uM7V~Y7S$��\�CFJ[lmEHY7d�PNW[JUbHE§¦"W[Z�VNCFJQV~��W"�DVhS`Y�� G~VNC7W"SUPNR�f"JUYFY7SUVKy*W�VNC7W>º|YFJUbã��SUP<Z4S`Y�VNC7WXEHGNGNM7WU\
C7S$�þZ7S^W[GIS`Y7WtdUS�JQy*S`M7VÐº|YFZFEHY7d6J�y*W"VhVhW"PKVNC7W"SUPNRaìí¤2EHYFGhVhW[EHY�JQcFcFPNS`JUf<C7W[Z4VNCFEHG�y^ReVNCFEHY7{mEHY7d
JQy*S`M7V�VNC7PNW"W�EHGNGNM7W[G"\

§Qo�VNC7W~W[]^MFE_lQJUb_W[YFfgW~cFP<EHYFf"E_cqb_W�SUT � c*W[f"EHJUb�kDW[bHJQVNE_lmE_VnR5î

#^o�VNC7W~PNW[bHJQVNE_S`Y�y*W"Vn��W"W[YeEHY7W"PNVNEHJUb*JUYFZ�dUP<J[lmE_VNJQVNE_S`YFJUbãO?JUGNG?î

¢



I^o � c*W[f"EHJUb*kDW[bHJQVNE_lmE_VnRLJUYFZ�JUf"fgW[b_W"P<JQVNE_S`YFG"o

ÝIG+PNW"d`JQP<ZFG+VNC7W�ºqP<GhV-EHGNGNM7WU\Ub_W"V-OXW2ÉNMFGhV+PNW[f"JUbHb^VNCFJQV � c*W[f"EHJUb^kDW[bHJQVNE_lmE_VnR�c*S`GhVNMFbHJQVhW[G+JKcFPNW"TaW"PNPNW[Z
f"bHJUGNG�SUT+EHY7W"PNVNEHJUb|TaP<JUOXW[G"\FYFJUOXW[b_R�VNC7S`GhW~VhP<J[lUW[bHbHEHY7d?JQVDfgS`YFGhVNJUYsV�lUW[b_Smf"E_VnR�VhS?W[JUf<C�SUVNC7W"P[o�¥uM7V
VNCFEHG~P<JUEHGhW[G�VNC7W�]^M7W[GhVNE_S`YFG Æ �K��EHbHbçÉNMFGhV~P<JUEHGhW6JUYFZrY7SUV�JQVhVhW[OXcFV�VhS�JUYFGh��W"PNÇI��CFJQV�EHG�Ghc*W[f"EHJUb
JQy*S`M7VKfgS`YFGhVNJUYsVKlUW[b_Smf"E_VNE_W[GKJUYFZ�\*OXSUPNW�T0MFYFZFJUOXW[YsVNJUbHb_RU\|lUW[b_Smf"E_VNE_W[GIfgS`YFGhVNJUYsV~��E_VNCePNW[Ghc*W[fgVIVhS
��CFJQVkì � S`OXW�JQyqGhS`bHM7VhW�GhcqJUfgW�ìeBDC7W~yqJUfN{^dUPNS`MFYFZ�SUT+VNC7W�GhVNJQP<Gkì�o"o"oNì
kDW"d`JQP<ZFEHY7d?VNC7W�GhW[fgS`YFZeEHGNGNM7WU\7PNW[f"JUbHb�VNCFJQV�EHY���W"�DVhS`YFEHJUY�VNC7W"SUPNRU\|f"bHJUGNGNEHf"JUb�OXW[f<CFJUYFEHf"G"\FVNC7W"PNW
JQPNWLVn��S�J�cFP<E_SUP<E2EHYFZ7W"c*W[YFZ7W[YsV�fgS`YFfgW"cFVNGXSUT�O?JUGNG"��EHY7W"PNVNEHJUb2O?JUGNG'ïëðÎ\-��CFEHf<C�JUf"fgS`MFYsVNGtTaSUP
VNC7WDPNW[GNEHGhVNJUYFfgW�JQd`JUEHYFGhV2JUf"fgW[b_W"P<JQVNE_S`Y�\^JUYFZXdUP<J[lmE_VNJQVNE_S`YFJUbqO?JUGNG ïëñ���CFEHf<CXEHG-VNC7W�O?JUGNG-dUP<J[lmE_VnR
fgS`M7cqb_W[G�VhS7o���S$�:E_V�EHG�JUYrEHOXc*SUPNVNJUYsV�W[OXcqE_P<EHf"JUb+T0JUfgV�VNCFJQV�VNC7W6EHY7W"PNVNEHJUb-O?JUGNG�SUTDJ�y*SmZ7R�EHG
W[]^MFJUb2VhS�E_VNG�dUP<J[lmE_VNJQVNE_S`YFJUbuO?JUGNG"o�BDCFEHG�EHG�MFGNMFJUbHb_R4cqJQP<JQcqC7P<JUGhW[ZrJUG6� JUbHb/y*SmZFE_W[G�T0JUbHb2JQV�VNC7W
GNJUOXW�P<JQVhW�EHY�JtdUP<J[lmE_VNJQVNE_S`YFJUb�ºqW[bHZ��_o/BDCFEHGuPNW[JUbHE§¦[JQVNE_S`Y�\FJQV�b_W[JUGhVD��E_VNCLVNCFEHG�f"bHJQP<E_VnRU\qEHGDMFGNMFJUbHb_R
JQVhVhP<E_yqM7VhW[ZtVhS�iKJUbHEHb_W"S Æ E_V/EHG�cFPNSUyqJQyqb_R�Y7SUV-VhP<M7WU\UVNC7S`M7d`C�\`VNCFJQV�iKJUbHEHb_W"S~Z7PNSUcFc*W[Z�SUy�ÉhW[fgVNG/TaPNS`O
VNC7WXb_W[JUYFEHY7d�VhS$��W"P�SUTHÚ2EHGNJ6VhSLVhW[GhV~VNCFEHG�wDC7WXMFGhW[Z4JUY�EHYFf"bHEHY7W[Z�cqbHJUY7WU\�J��uJQVhW"P�f"b_SmfN{4JUYFZ4J
c*W[YFZFMFbHMFOQÇ<o
BDC7W[GhW4Wgvmc*W"P<EHOXW[YsVNGL��W"PNW�bHJQVhW"P�S`YéEHOXcFPNS$lUW[Z�\IEHY�lQJQP<E_S`MFG�TaSUP<O?G"\Iy^R�¨IM7R^dUW[YFG"\K��W"�DVhS`Y�\
¥�W[GNGhW[bIJUYFZ#SUVNC7W"P<G�JUYFZ#PNW[JUf<C7W[ZjMFY7cFPNW[fgW[Z7W[YsVhW[ZpJUf"f"M7P<JUfgR#��E_VNC�VNC7We��SUPN{�SUTX¥uJQPNS`YplUS`Y
¤ÐòSUVhl�òS`G Æ §C¼�¼�¢$wNo�o"oNÇ<\U��C7SK�uJUG-JQyqb_W�VhS~GNC7S$��VNCFJQV-EHY7W"PNVNEHJUb^JUYFZ�dUP<J[lmE_VNJQVNE_S`YFJUb7O?JUGNG+SUT|ZFE»Ø*W"PNW[YsV
O?JQVhW"P<EHJUbHG Æ bHE_{UWI��S^SmZLJUYFZ�cqbHJQVNEHY^MFOQÇ-JQdUPNW"W~VhStS`Y7WKcqJQPNVuEHY�§?£�óUo-�xY6VNC7WX§C¢�j%£�¹%l%£m� G"\qVNCFEHG��uJUG
GhVNEHbHb+T0M7PNVNC7W"P�EHOXcFPNS$lUW[Z�y^R�k�o2ÞKEHfN{UW�VhSeGhS`OXW"VNCFEHY7debHE_{UWXS`Y7W6cqJQPNV�EHY#§?£0ôeô[o_ÙeSUPNW6PNW[fgW[YsVNb_RU\
P<MFOXS`M7P<G6SUT�J#� ºqTaVNCpTaSUP<fgWU�_\IyqJUGhW[ZpS`YjJ
PNW[JUYFJUb_RmGNEHG?SUT�¤ÐòSUVhl�òS`G"��ZFJQVNJ Æ yqM7V�yqM7P<E_W[Z#EHYpVNC7W
OXW[JUYsVNEHOXW�Ç/OXSUVNE_lQJQVhW[Z6Wgvmc*W"P<EHOXW[YsVNG/��E_VNCXW"lUW[Y�CFE_d`C7W"P�JUf"f"M7P<JUfgR6JUYFZ6Y7S�ZFE»Ø*W"PNW[YFfgW�y*W"Vn��W"W[Y
ïëð-JUYFZ_ïëñ��uJUG�TaS`MFYFZ�o
��S$�:��W"�DVhS`Y�� G�VNC7W"SUPNR�EHG~EHY�cFP<EHYFf"E_cqb_W�c*W"PNTaW[fgVNb_R�fgS`YFGNEHGhVhW[YsV���E_VNC4ïëð�õö ïëñU\�JUYFZU¤2EHYFGhVhW[EHY
�uJUG�lUW"PNRrEHOXcFPNW[GNGhW[Z���E_VNCrVNC7W[E_P�SUyqGhW"PNlUW[Z
W[]^MFJUbHE_VnRUoeBDCFEHG�GNC7S`MFbHZ�\+C7W6PNW[JUGhS`Y7W[Z�\-Y7SUV�y*W�J
OXW"PNW�fgS`EHYFf"EHZ7W[YFfgW�yqM7V6EHG?cFPNSUyqJQyqb_R
VhPNRmEHY7d�VhS
VhW[bHb�MFG6GhS`OXW"VNCFEHY7d�P<JQVNC7W"P�Z7W"W"cjJQy*S`M7V?VNC7W
YFJQVNM7PNW�SUT�dUP<J[lmE_VnRUo��jE_VNC�CFEHG�MFY7W[]^MFJUbHb_W[Z�VNJUb_W[YsVDTaSUPIZFEHGNfgS$lUW"P<EHY7dXcFPNSUTaS`MFYFZ�VhP<M7VNCFGDEHY�GNEHOXcqb_W
SUyqGhW"PNlQJQVNE_S`YFG"\7C7W~fgS`YFf"bHMFZ7W[Z�VNCFJQVuVNC7WKW[]^MFJUbHE_VnR6SUT�EHY7W"PNVNEHJUb|JUYFZ�dUP<J[lmE_VNJQVNE_S`YFJUb�O?JUGNG�GNM7dUdUW[GhVNG
J�f"b_S`GhW�PNW[bHJQVNE_S`Yey*W"Vn��W"W[Y�EHY7W"PNVNEHJ?JUYFZedUP<J[lmE_VnR�E_VNGhW[b_TÎ\|GNM7dUdUW[GhVNG"\�EHYeT0JUfgV"\*VNCFJQV~b_Smf"JUbHb_RLWNØ*W[fgVNG
SUT+dUP<J[lmE_VnR�JUYFZ�JUf"fgW[b_W"P<JQVNE_S`YeJQPNW�EHYFZFEHGhVNEHY7d`MFEHGNCFJQyqb_WU\

b_Smf"JUbHb_R|�2iKk�Ý2÷I�xBu} ö �x�Ð¤2k+B��)Ý ö Ý��D�H¤ é ¤2k�Ý-B�� Å �

¨�WXGNM7yqGhVNJUYsVNEHJQVhW[Z4VNCFEHG���E_VNC�GhS`OXWXf"bHJUGNGNEHf"JUb�VNC7S`M7d`CsVKWgvmc*W"P<EHOXW[YsVNG"\:©�«�øW®%¬$ùW«N¬G«�úkÁa«N­k·�Ä7«N¬ç¶Y«g\
JUG�C7W�f"JUbHb_W[Z�VNC7W[O�\7��CFEHf<C�CFJ[lUW�fgS`OXW�VhS?y*W~{mY7S$��Y�JUGDVNC7WQ«N¯d«N¸%®�¶Â²%­>¶�±�²%¿Wû%±0¶h«�úkÁa«N­k·�Ä7«N¬ç¶�À·o
��S`YFGNEHZ7W"PKGhS`OXW"y*SmZ7R�EHY4J�GNO?JUbHb�GhW[JUb_W[Z4y*S[v Æ W[b_W"lQJQVhSUPNÇIGhS`OXW"��C7W"PNWXEHYeS`M7VhW"P�GhcqJUfgWUo~�xY�VNC7W
JQyqGhW[YFfgWtSUT�JUYsReTaSUP<fgW[G"\�VNCFEHG�c*W"P<GhS`Y���EHbHbGêqS`JQV"o é E_{UW"��EHGhWU\*Vn��S�GhVhS`Y7W[G~C7WtCFJUG ÉNMFGhVKZ7PNSUcFc*W[Z
Æ GhW"W>È+E_d`M7PNW?§�Ç���EHbHbaêqS`JQVD��E_VNC�CFEHO�o
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EËo WUoqEHYLVNC7W�JQyqGhW[YFfgW�SUT+TaSUP<fgW[G"o

��S$�þJUGNGNMFOXW Æ È+E_d`M7PNW.#WÇ�VNCFJQV~GhS`OXW"y*SmZ7R�S`Y�VNC7W�S`M7VNGNEHZ7W�GNMFZFZ7W[YFb_R�cqMFbHbHGDVNC7W�y*S[v�M7c���E_VNC
JtfgS`YFGhVNJUYsVDJUf"fgW[b_W"P<JQVNE_S`Y�o2BDC7W[Y6SUT�fgS`M7P<GhWU\mS`M7PuTaP<E_W[YFZ?��EHbHbFy*WIcFPNW[GNGhW[Z6VhStVNC7WKy*SUVhVhS`O:SUT�VNC7W
W[b_W"lQJQVhSUP���E_VNC�JXfgS`YFGhVNJUYsV�TaSUP<fgW�JUYFZ�C7W~��EHbHb*JUbHGhS?GhW"W�CFEHG�GhVhS`Y7W[G�Z7PNSUc�VhS?VNC7WxêqS^SUP[o
��S$��fgS`YFGNEHZ7W"P Æ È+E_d`M7PNW�IWÇãVNCFEHG-GNJUOXWDy*S[v�yFPNS`M7d`CsV/EHYsVhS�J~fgS`YFGhVNJUYsV2dUP<J[lmE_VNJQVNE_S`YFJUb�ºqW[bHZ�o�BDC7W[Y
JQd`JUEHY�\7C7W���EHbHbmy*W�cFPNW[GNGhW[Z?VhS�VNC7WIy*SUVhVhS`O�SUT�VNC7W�W[b_W"lQJQVhSUPu��E_VNC6J�fgS`YFGhVNJUYsV�TaSUP<fgWKJUYFZ�C7W���EHbHb
GhW"WKCFEHG2GhVhS`Y7W[GuZ7PNSUc6VhS�VNC7W�êqS^SUP[o+�jE_VNC�Y7S�Wgvmc*W"P<EHOXW[YsV�EHYFGNEHZ7W�VNC7W�W[b_W"lQJQVhSUPDf"JUY�C7WKZ7W[f"EHZ7W�E_T
VNCFEHG�EHG�JUfgVNMFJUbHb_R�ZFM7W�VhSLJ?dUP<J[lmE_VNJQVNE_S`YFJUbOºqW[bHZ�SUPKZFM7W�VhS�VNC7W�T0JUfgVIVNCFJQVKGhS`OXW"y*SmZ7R�EHGDcqMFbHbHEHY7d
VNC7W�W[b_W"lQJQVhSUPIM7c^�uJQP<ZFG"o
BDC^MFGIS`M7PÐºqP<GhVKb_W[GNGhS`Y4EHGIVNCFJQV"\ãEHYFZ7W"W[Z�\*b_Smf"JUbHb_R�VNC7WtWNØ*W[fgVNG~SUT�JUf"fgW[b_W"P<JQVNE_S`Y�JUYFZ�dUP<J[lmE_VnR4JQPNW
EHYFZFEHGhVNEHY7d`MFEHGNCFJQyqb_WUoã��S$��fgS`YFGNEHZ7W"PDGhS`OXW"y*SmZ7R�f"M7VhVNEHY7dXVNC7W�f"JQyqb_W~SUT�VNC7W�W[b_W"lQJQVhSUP Æ È+E_d`M7PNW V Ç<o
BDC7W[Y�VNC7W�W[b_W"lQJQVhSUPI��EHbHb*T0JUbHb�TaPNW"W[b_R�Z7S$��Ys�uJQP<ZFGDyqM7V"\|JUGIEHYÊÈ+E_d`M7PNW6§Q\|S`M7P�Wgvmc*W"P<EHOXW[YsVhW"PIJUYFZ
CFEHG�GhVhS`Y7W[GD��EHbHbçêqS`JQV�JUGDEHYLVNC7W�JQyqGhW[YFfgW�SUT�dUP<J[lmE_VnRUo
BDC^MFGub_W[GNGhS`Y�Y^MFO�y*W"P�Vn��S?EHG2VNCFJQV"\Fb_Smf"JUbHb_RXVNC7WIWNØ*W[fgV�SUTãdUP<J[lmE_VnR�f"JUYLy*WIW[bHEHO?EHYFJQVhW[Z?y^R?dUS`EHY7d
VhS�J�TaPNW"W[b_R4T0JUbHbHEHY7dLPNW"TaW"PNW[YFfgW?TaP<JUOXW Æ SUP�fgS^SUP<ZFEHYFJQVhW6GhRmGhVhW[OQÇ<oLBDCFEHG~GNC7S`MFbHZ�Y7SUV�fgS`OXW�JUG�J
GNM7PNcFP<EHGhWUo��xY
VNC7W���W"�DVhS`YFEHJUY
VNC7W"SUPNRU\�E_T�VNC7WLTaPNW"WLT0JUbHb�EHY
J4fgS`YFGhVNJUYsVXdUP<J[lmE_VNJQVNE_S`YFJUb�ºqW[bHZ
EHG
Z7W[GNfgP<E_y*W[ZLy^R�VNC7W~W[]^MFJQVNE_S`Y

òü öªý ÆÂþ SUVNC7W"PDTaSUP<fgW[GNÇ�ÿ Æ §QoH§�Ç
VNC7W[Y�EHYLVNC7W�JUf"fgW[b_W"P<JQVhW[Z�fgS^SUP<ZFEHYFJQVhW�GhRmGhVhW[O� Æ ü ÿ���Ç ö ü�� ý �����%# Æ §Qo #WÇ
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È+E_d`M7PNW V �ÍÈ7PNW"WXT0JUbHb+EHY4J�dUP<J[lmE_VNJQVNE_S`YFJUb�ºqW[bHZ�CFJUGKVNC7WXGNJUOXWXWNØ*W[fgV�JUG~Y7SLdUP<J[lmE_VNJQVNE_S`YFJUb�ºqW[bHZ
Æ È+E_d`M7PNW6§�Ç<�/Wgvmc*W"P<EHOXW[YsVhW"PDJUYFZ�GhVhS`Y7W[G:êqS`JQV"o
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È+E_d`M7PNWÊj^��BDC7WLWgvmc*W"P<EHOXW[YsVhW"P?JUYFZ�CFEHGtGhVhS`Y7W[G6EHY�J�Y7S`YmwnMFYFE_TaSUP<O dUP<J[lmE_VNJQVNE_S`YFJUbHºqW[bHZ���VNC7W
GhVhS`Y7W[GD��EHbHb*JQcFcFPNS`JUf<C�W[JUf<CeSUVNC7W"PIGNbHE_d`CsVNb_R6JUGDVNC7W"R�T0JUbHb�VhS?VNC7W~y*SUVhVhS`O SUT�VNC7W�W[b_W"lQJQVhSUP[o

VNC7W�GNJUOXW�cqCsRmGNEHf"G�EHG�Z7W[GNfgP<E_y*W[Z�y^RLVNC7W~W[]^MFJQVNE_S`Y
ò� ö £ ÆÂþ SUVNC7W"P�TaSUP<fgW[GkÇ�ÿ Æ §Qo IWÇ

JUYFZ�VNC7WXWNØ*W[fgV�SUT�dUP<J[lmE_VnR�CFJUG~y*W"W[Y�W[bHEHO?EHYFJQVhW[Z�y^R�dUS`EHY7d�VhS�VNC7W?TaPNW"W[b_ReT0JUbHbHEHY7dLfgS^SUP<ZFEHYFJQVhW
GhRmGhVhW[O � o
�xYjVNC7W�JQy*S$lUWrZFEHGNf"MFGNGNE_S`Y�\���CFJ[lUW�cqM7VLVNC7W4W[OXcqCFJUGNEHG�S`YéfgS`YFGhVNJUYsVeJUf"fgW[b_W"P<JQVNE_S`YFG�JUYFZ�S`Y
� b_Smf"JUbHb_R|�_o�BãSLGhW"W�VNC7W�GNE_d`YFE»º|f"JUYFfgW�SUT-VNCFEHG"\qfgS`YFGNEHZ7W"P�S`M7P�Wgvmc*W"P<EHOXW[YsVhW"P���E_VNCeCFEHG�W[b_W"lQJQVhSUP~EHY
VNC7W�dUP<J[lmE_VNJQVNE_S`YFJUb�ºqW[bHZ�SUT7VNC7W�W[JQPNVNC Æ È+E_d`M7PNW:jWÇ<o-BDCFEHG�dUP<J[lmE_VNJQVNE_S`YFJUb�ºqW[bHZ�EHG�Y7SUV+fgS`YFGhVNJUYsV+yqM7V
GhcqC7W"P<EHf"JUbHb_ReGhRmO?OXW"VhP<EHfQ\�c*S`EHYsVNEHY7d�VhS$�uJQP<ZFG�VNC7W?fgW[YsVhW"P�SUT�VNC7WXW[JQPNVNC�oXBDC7W"PNW"TaSUPNWXVNC7W?GhVhS`Y7W[G
��EHbHb|GNbHE_d`CsVNb_R?JQcFcFPNS`JUf<CLW[JUf<C�SUVNC7W"PDJUGuVNC7W"R6T0JUbHb|VhS$�uJQP<ZFG�VNC7WKy*SUVhVhS`O SUTãVNC7WKW[b_W"lQJQVhSUP[\FEHY�VNC7W
ZFE_PNW[fgVNE_S`YLSUT+VNC7W�fgW[YsVhW"PISUT�VNC7W�dUP<J[lmE_VNJQVNE_S`YFJUb�ºqW[bHZ�o
BDC^MFG"\UE_TFGhS`OXW"y*SmZ7R�f"M7VNG�VNC7W�f"JQyqb_WuY7S$��JUYFZ�VNC7W�W[b_W"lQJQVhSUP/EHG�JQd`JUEHYtEHY�TaPNW"W�T0JUbHb Æ È+E_d`M7PNW:lWÇ<\`S`M7P
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cFPNW[GhW[YFfgW�SUT+GhS`OXW�WgvmVhW"P<YFJUb�TaSUP<fgWUo

VNCFJQVtVNC7WLGhVhS`Y7W[GtOXS$lUW�f"b_S`GhW"PtVhSUdUW"VNC7W"PXTaSUPtGhS`OXWLPNW[JUGhS`Y�oP¨�W���EHbHb/CFJ[lUWLVhS�fgS`YFf"bHMFZ7W6VNCFJQV
VNC7W"PNW�EHG�GhS`OXW�TaSUP<fgW�PNW[Ghc*S`YFGNE_yqb_W�TaSUP�VNCFEHG"o
BDCFEHGIEHGIb_W[GNGhS`Y4Y^MFO�y*W"PIVNC7PNW"WU�IEHY�JLY7S`YmwnMFYFE_TaSUP<O dUP<J[lmE_VNJQVNE_S`YFJUb2ºqW[bHZeVNC7WtWNØ*W[fgVNG~SUT/dUP<J[lmE_VnR
f"JUYFY7SUV-y*W�W[bHEHO?EHYFJQVhW[Z�y^R�dUS`EHY7dKVhS~JITaPNW"W[b_R�T0JUbHbHEHY7dIfgS^SUP<ZFEHYFJQVhW�GhRmGhVhW[O�o+BDCFEHG�EHG�S`YFb_R�c*S`GNGNE_yqb_W
b_Smf"JUbHb_RU\7S`Y�GNMFf<C�GNf"JUb_W[GDS`Y���CFEHf<CLVNC7W�dUP<J[lmE_VNJQVNE_S`YFJUbGºqW[bHZ�EHG�W[GNGhW[YsVNEHJUbHb_R�fgS`YFGhVNJUYsV"o
¤2EHYFGhVhW[EHY?TaSUP<O?JUbHE§¦"W[Z?VNC7WIS`M7VNfgS`OXWKSUT�VNC7W[GhWIVNC7S`M7d`CsVuWgvmc*W"P<EHOXW[YsVNG2EHY?��CFJQVuEHG2Y7S$�j{mY7S$��Y�JUG
VNC7W
	H·�¬$ÀN¶Y«N·�¬�	
�?¿�·�¸%®%¯d«N¬5½k«��H­k·�¬5½?· Á5¯d«g�

ÝuVtW"lUW"PNR�GhcqJUfgWgwzVNEHOXWLc*S`EHYsV�EHY�JUY�JQPNyqE_VhP<JQPNR�dUP<J[lmE_VNJQVNE_S`YFJUb�ºqW[bHZ�E_VtEHG�c*S`GNGNE_yqb_W
VhS�f<C7S^S`GhWeJÛ¯§²C½^®%¯�¯ ³F·�¬G«N­N¶¡·L®%¯ Æ SUPX´k­�«^«N¯ ³,´?®%¯�¯ ·�¬0û�Ç_½^²C²%­eø%·�¬5®�¶Y«¾Àk³�ÀN¶Y«NÄ GNMFf<C�VNCFJQV"\
��E_VNCFEHY�JeGNM�Ì�f"E_W[YsVNb_R4GNO?JUbHb-PNW"d`E_S`Y�SUT�VNCFEHG�c*S`EHYsV~VNC7W�bHJ[��G�SUTDYFJQVNM7PNW6VNJQ{UW�VNC7W
GNJUOXW�TaSUP<O JUG�EHY�MFYFJUf"fgW[b_W"P<JQVhW[Z��uJQPNVhW[GNEHJUY�fgS^SUP<ZFEHYFJQVhW�GhRmGhVhW[O?G�EHY�VNC7W�JQyqGhW[YFfgW

§Cl



SUT�dUP<J[lmE_VNJQVNE_S`Y�o �'Ò �O� Ò Ó? ¡�GÓ
BDC^MFG"\�fgS`YslUW"P<GhW[b_RU\I��W�f"JUYjb_W[JQP<YjJQy*S`M7V�VNC7W�WNØ*W[fgVNG�SUT�dUP<J[lmE_VNJQVNE_S`Yjy^R#VhP<JUYFGhTaSUP<O?EHY7drVNC7W
bHJ[��G�SUT�YFJQVNM7PNW Æ W[]^MFJQVNE_S`YFG�SUTDOXSUVNE_S`Y5ÇKTaPNS`O JUY
EHY7W"PNVNEHJUb2�uJQPNVhW[GNEHJUYrfgS^SUP<ZFEHYFJQVhW�GhRmGhVhW[O VhS
SUVNC7W"P Æ JUf"fgW[b_W"P<JQVhW[Z�\Ff"M7PNlmEHbHEHY7W[JQPNÇãfgS^SUP<ZFEHYFJQVhW[G"o+��WKZ7S�VNCFEHG/TaSUP2VNC7WIOXSUVNE_S`Y?SUT�J�O?JUGNGNE_lUWDTaPNW"W
cqJQPNVNEHf"b_WU\FZ7W[GNfgP<E_y*W[ZLEHY�JUYeEHY7W"PNVNEHJUb*fgS^SUP<ZFEHYFJQVhW�GhRmGhVhW[O�� ����� y^R� ���� � � ��Æ � Ç ö £|ÿ Æ §Qo V Ç

��C7W"PNW � EHGucFPNSUc*W"P�VNEHOXWU\FZ7WNº|Y7W[ZLy^R��� � ö �
� ��� ��� � ��� ��� Æ §Qo jWÇ

é W"VIMFGDY7S$� GhW"W���CFJQVDVNCFEHGDW[]^MFJQVNE_S`Yeb_S^SU{mGDbHE_{UW���C7W[Y��DP<E_VhVhW[Y�EHY�GhS`OXW�SUVNC7W"P Æ Y7S`YmwnEHY7W"PNVNEHJUbË\
JUf"fgW[b_W"P<JQVNEHY7d0ÇKfgS^SUP<ZFEHYFJQVhWXGhRmGhVhW[O ü! Æ ��� Ç<o'È7S`bHb_S$��EHY7dLVNC7WXMFGNMFJUb�P<MFb_W[GITaSUP�f<CFJUY7dUW[G~SUT�lQJQP<E�w
JQyqb_W[G"\ ���� � � ö#" ���" ü  � ü! ��� ÿ Æ §Qo lWÇ
W"VNfQo_\qVNC7W�W[]^MFJQVNE_S`Y�SUT-OXSUVNE_S`Y�y*W[fgS`OXW[G�VNC7W>û0«�²Cø�«kÀk·L½,«$�?¿a®�¶¡·L²%¬� � ü! ��� � þ&%  ')( � ü '��� � ü (��� ö £ ÿ Æ §Qo Ö Ç

��CFEHb_WKcFPNSUc*W"P�VNEHOXW�EHG�f"JUbHf"MFbHJQVhW[Z�TaPNS`O��� � ö � ý  ' � ü  � ü ' � Æ §Qo ¼WÇ

¨�W"PNWU\uVNC7WUÄ7«?¶¡­k·L½P¶Y«N¬$À?²%­ ý  ' JUYFZ�VNC7W�®�*y¬G«[½^²%¬a¬G«�½C¶¡·L²%¬
SUP,+2±�­k·�ÀN¶Â²�-Í«N¯:Àk³%Ä/.�²%¯ %  ')( JQPNWd`E_lUW[Y�y^R

ý  ' ö � ��� " ���" ü  " ���" ü ' Æ §Qo ¢WÇ%  ')( ö " ü! " � � " � ���" ü ' " ü ( � Æ §QoH§?£�Ç

BDC^MFG"\�VNC7W�J�Ì�Y7W�fgS`YFY7W[fgVNE_S`YrPNW"cFPNW[GhW[YsVNG�VNC7W6dUP<J[lmE_VNJQVNE_S`YFJUb2TaSUP<fgWUo��ÎV�f"JUYry*W?WgvmcFPNW[GNGhW[Z
EHY
VhW"P<O?G/SUTçºqP<GhV/Z7W"P<E_lQJQVNE_lUW[G-SUT|VNC7W�OXW"VhP<EHfuVhW[YFGhSUP/��CFEHf<CtVNC^MFG-cqbHJ[RmG-VNC7WDPNS`b_W�SUT*J~dUP<J[lmE_VNJQVNE_S`YFJUb
c*SUVhW[YsVNEHJUbË� %  ')( ö ý  �0 % 0 ')(% 0 ')( ö ô� Æ ý 0 ' ÿ ( þ ý 0 ( ÿ ' � ý ')( ÿ 0 Ç � Æ §QoH§U§�Ç

¨�W"PNW ý  �0 EHGuVNC7W,·�¬a¸�«N­^ÀC«XÄ7«?¶¡­k·L½"\qEËo WUo ý  �0 ý 0 ' ö21  ' o
§ Ö



¨�W[YFfgWU\sd`E_lUW[Y�VNC7W�OXW"VhP<EHf�S`Y7W�f"JUYXZFE_PNW[fgVNb_R�f"JUbHf"MFbHJQVhWuVNC7W��uC7P<EHGhVhS%Ø*W[b^GhRmO�y*S`b^��E_VNC7S`M7V+CFJ[lmEHY7d
VhSe{mY7S$� Æ SUPtZ7W"VhW"P<O?EHY7W�ÇKJUYrEHY7W"PNVNEHJUb-fgS^SUP<ZFEHYFJQVhW�GhRmGhVhW[O ºqP<GhV"oLBDCFEHG�EHZ7W[YsVNE»ºqW[G~VNC7W�OXW"VhP<EHf
VhW[YFGhSUPIJUG�VNC7W�T0MFYFZFJUOXW[YsVNJUb�Z7RmYFJUO?EHf"JUb*lQJQP<EHJQyqb_WKSUT+dUP<J[lmE_VnRUo
È7SUP�O?JUGNGNb_W[GNGucqJQPNVNEHf"b_W[G"\7GhS`OXW~SUVNC7W"P�cqJQP<JUOXW"VhW"P�EHYFGhVhW[JUZLSUTãVNC7W~cFPNSUc*W"PuVNEHOXW � Æ WUo d7o!3 ö ��4 Ç
CFJUG�VhS6y*W~MFGhW[Z�y*W[f"JUMFGhW ��� � ö £XyqM7V�VNC7W~W[]^MFJQVNE_S`YFG�PNW[O?JUEHY�VNC7W�GNJUOXWU\qEËo WUoFS`Y7W�CFJUG� � ü! � 3 � þ&%  ')( � ü '� 3 � ü (� 3 ö £ ÿ Æ §QoH§C#WÇ

��E_VNC
£ ö � ý  ' � ü! � 3 � ü '� 3 � Æ §QoH§CIWÇ

BDC7W�bHJQVhVhW"P�W[]^MFJQVNE_S`Y�\+P<JQVNC7W"P�VNCFJUYrVhW[bHbHEHY7d�C7S$� VhS4f"JUbHf"MFbHJQVhW�cFPNSUc*W"P�VNEHOXW Æ JUG�TaSUPtO?JUGNGNE_lUW
cqJQPNVNEHf"b_W[GkÇ�GhW"VNGDVNC7W�EHYFE_VNEHJUb*fgS`YFZFE_VNE_S`YFG�JQcFcFPNSUc*SUP<EHJQVhWKVhS6J?O?JUGNGNb_W[GNG�cqJQPNVNEHf"b_WUo

ß Ò �5�� ¡�GÓ Ï �O� Î ���O���2 �� Ï � Ò áx� Ï ��Ó65��O�OÕ Ï �5 ¡�O��Ó
Ý�y*S$lUWD��WDGNJ[�#VNCFJQV/VNC7WDOXSUVNE_S`YtSUT|TaPNW"W�cqJQPNVNEHf"b_W[G-EHY'Ù�EHY7{US$��Gh{mE7GhcqJUfgWDEHYXf"M7PNlmEHbHEHY7W[JQP+fgS^SUP<ZFE�w
YFJQVhW[GuEHG2Z7W[GNfgP<E_y*W[Z?EHY?VhW"P<O?G2SUT�J�OXSmZFE»ºqW[Z?OXW"VhP<EHfQ\ ý  ' \mJUYFZ6J�TaSUP<fgW�VhW"P<O %  ')( PNW"cFPNW[GhW[YsVNEHY7dVNC7W�� cqGhW[MFZ7SQwzTaSUP<fgWU�*S`Y4VNC7W�cqJQPNVNEHf"b_WUo~�ÎVIVNC^MFGITaS`bHb_S$��GITaPNS`O VNC7W.¤2EHYFGhVhW[EHY¾¤2]^MFE_lQJUb_W[YFfgW'Ú/P<EHYmw
f"E_cqb_W~VNCFJQVIJUYeJQcFcFPNSUcFP<EHJQVhW�Z7W[GNfgP<E_cFVNE_S`Y�SUT+VhP<M7W�dUP<J[lmE_VNJQVNE_S`YFJUbOºqW[bHZFG�EHG�EHYLVhW"P<O?G�SUT-J6OXW"VhP<EHf
VhW[YFGhSUP ý  ' Æ ü Ç Æ JUYFZ�E_VNG�JUGNGhSmf"EHJQVhW[Z��uC7P<EHGhVhS%Ø*W[bãGhRmO�y*S`b�Ç���CFEHf<Cef"JUY�S`YFb_R�b_Smf"JUbHb_RLy*W�PNW[bHJQVhW[ZVhS�VNC7WÊÙ�EHY7{US$��Gh{mEuOXW"VhP<EHfLlmEHJ�J�GNMFE_VNJQyqb_WLfgS^SUP<ZFEHYFJQVhWLVhP<JUYFGhTaSUP<O?JQVNE_S`Y Æ VhS�b_Smf"JUbHb_RrEHY7W"PNVNEHJUb
fgS^SUP<ZFEHYFJQVhW[GkÇ<o�BDC^MFG�S`M7PXGhVNJQPNVNEHY7d4c*S`EHYsVt��EHbHb2Y7S$� y*W�J4GhcqJUfgWgwzVNEHOXW�W[]^MFE_cFc*W[Zr��E_VNC�GhS`OXW
OXW"VhP<EHf ý  ' Æ ü Ç<o
ÝpGhcqJUfgWgwzVNEHOXWuW[]^MFE_cFc*W[Z���E_VNC�JKOXW"VhP<EHf2VhW[YFGhSUP ý  ' EHG�f"JUbHb_W[ZtJKOXW"VhP<EHfuGhcqJUfgWgwzVNEHOXWuSUP Æ cqGhW[MFZ7SQwÇÎk�E_W[O?JUYFYFEHJUY�GhcqJUfgWgwzVNEHOXWUo/�ÎV�W[YFfgSmZ7W[G�VNC7W�EHY7TaSUP<O?JQVNE_S`Y�C7S$��VhS6OXW[JUGNM7PNW Æ GhcqJQVNEHJUb�JUYFZLVhW[Otw
c*SUP<JUb�Ç�ZFEHGhVNJUYFfgW[G�lmEHJ �87 � öªý  ' Æ ü Ç � ü  � ü ' � Æ §QoH§ V Ç
� MFf<C6ZFEHGhVNJUYFfgW[G�GNC7S`MFbHZXY7SUV�Z7W"c*W[YFZXS`Y6��CFEHf<C?fgS^SUP<ZFEHYFJQVhWIGhRmGhVhW[O�EHG2MFGhW[Z�o�¨�W[YFfgWU\mf<CFJUY7d`EHY7d
fgS^SUP<ZFEHYFJQVhW[G�TaPNS`O VNC7W9� ü! � VhS6Y7W"��fgS^SUP<ZFEHYFJQVhW[G��;:  �< Æ ü! Ç � JUYFZ�Z7W[O?JUYFZFEHY7d�VNCFJQV

ý  ' Æ ü Ç � ü  � ü ' öíý  < ' < Æ :aÇ � :  �< � : ' < ÿ Æ §QoH§CjWÇ

S`Y7Wxº|YFZFGuVNCFJQV�MFYFZ7W"P�J?fgS^SUP<ZFEHYFJQVhW~VhP<JUYFGhTaSUP<O?JQVNE_S`Y�VNC7W�OXW"VhP<EHfKVhP<JUYFGhTaSUP<O?G�JUG

ý  < ' < öªý  ' " ü! " :  < " ü '" : ' < � Æ §QoH§ClWÇ

Å y�ÉhW[fgVNG���CFEHf<C~VhP<JUYFGhTaSUP<O�EHY�GNMFf<C�JDYFEHfgW/JUYFZ�GNEHOXcqb_W+�uJ[R�MFYFZ7W"P�fgS^SUP<ZFEHYFJQVhW/VhP<JUYFGhTaSUP<O?JQVNE_S`YFG
JQPNW2{mY7S$��Y�JUG�¶Y«N¬$À?²%­^À*wqVNC7W�OXW"VhP<EHf-EHG�JUY�Wgv7JUOXcqb_W-SUTFJDfgS$lQJQP<EHJUYsV�GhRmO?OXW"VhP<EHf+P<JUY7{KVn��S�VhW[YFGhSUP[o
��W���EHbHb*GhVNMFZ7R6VNC7W[GhW�EHY�O�MFf<C�OXSUPNW�Z7W"VNJUEHb�bHJQVhW"P[o
Å Y7W/c*S`EHYsV*VhSIY7SUVhW2JQy*S`M7V�VNCFEHG�VhP<JUYFGhTaSUP<O?JQVNE_S`Y~y*W[CFJ[lmE_S`M7P�EHG�VNCFJQVãE_TmEHYKS`Y7W2fgS^SUP<ZFEHYFJQVhW2GhRmGhVhW[O
VNC7W�OXW"VhP<EHf�VhW[YFGhSUP2CFJUG/S`Y7W�Y7W"d`JQVNE_lUW�JUYFZ?VNC7PNW"W�c*S`GNE_VNE_lUW�W[E_dUW[YslQJUbHM7W[G Æ JUG�EHYXJ�b_Smf"JUbHb_R�EHY7W"PNVNEHJUb

§C¼



fgS^SUP<ZFEHYFJQVhW�GhRmGhVhW[OQÇ<\+VNC7W[YrVNC7W�GNJUOXW6��EHbHb+y*W?VhP<M7W�EHY�JUYsR�SUVNC7W"PtfgS^SUP<ZFEHYFJQVhW6GhRmGhVhW[O Æ W"lUW[Y
VNC7S`M7d`C�VNC7W�W[E_dUW[YslQJUbHM7W[GIVNC7W[O?GhW[b_lUW[GI��EHbHbãEHYedUW[Y7W"P<JUb�y*W�ZFE»Ø*W"PNW[YsVkÇuwuVNCFEHGIGhVNJQVhW[OXW[YsV�GNC7S`MFbHZ
y*W�T0JUO?EHbHEHJQP�TaPNS`O bHEHY7W[JQP�JUb_dUW"yFP<J6JUG � Rmb_lUW[GhVhW"P[� GIbHJ[��SUT/EHY7W"PNVNEHJmo�BDCFEHG�WgvmcqbHJUEHYFG�VNC7W�]^MFJUbHE»ºqW"P
� cqGhW[MFZ7S7�_�ãJ�cqGhW[MFZ7SQwnk�E_W[O?JUYFYFEHJUY~GhcqJUfgWgwzVNEHOXW�EHGãJ�GhcqJUfgWgwzVNEHOXW�W[]^MFE_cFc*W[ZK��E_VNC�JIOXW"VhP<EHf-VhW[YFGhSUP
��E_VNC4S`Y7W?Y7W"d`JQVNE_lUW6JUYFZ�VNC7PNW"WXc*S`GNE_VNE_lUWtW[E_dUW[YslQJUbHM7W[G~��CFEHb_WtJ�k�E_W[O?JUYFYFEHJUY4GhcqJUfgW?EHG~J�GhcqJUfgW
W[]^MFE_cFc*W[Z4��E_VNC�J�c*S`GNE_VNE_lUW?Z7WNº|YFE_VhW?OXW"VhP<EHfQo � cqJUfgWgwnbHE_{UW6ZFEHGhVNJUYFfgW[G�fgSUPNPNW[Ghc*S`YFZ�VhS �87 �>= £m\
VNEHOXWgwnbHE_{UWIZFEHGhVNJUYFfgW[G2VhS ��� � ö � �87 ��= £m\7JUYFZ�Y^MFbHb7SUP�bHE_d`CsVxwnbHE_{UW�ZFEHGhVNJUYFfgW[G2VhS �87 � ö ��� � ö £mo
¥�R�Z7P<J[��EHY7drVNC7W�fgS^SUP<ZFEHYFJQVhW�dUP<EHZ�Z7W"VhW"P<O?EHY7W[Zpy^R#VNC7W�OXW"VhP<EHfeVhW[YFGhSUP[\�S`Y7W4f"JUYéfgS`YslmEHYFfgW
S`YFGhW[GhW[b_TmVNCFJQVãEHYKdUW[Y7W"P<JUbsJDOXW"VhP<EHf/GhcqJUfgW/SUP�GhcqJUfgWgwzVNEHOXW2Y7W"W[Z�Y7SUV�SUP�f"JUYFY7SUV�y*W�ê|JQV"o�¤-v7JUOXcqb_WU�
VNC7WufgS^SUP<ZFEHYFJQVhW�dUP<EHZ�SUTFVNC7WuOXW"VhP<EHf ��? � þ GNEHY � ?��8@ � f"JUYFY7SUV�y*W�Z7P<J[��Y�EHYxê|JQV+GhcqJUfgWuyqM7V�f"JUY�y*W
Z7P<J[��Y?S`Y6VNC7WKGNM7PNT0JUfgW�SUT�J�Vn��SQwnGhcqC7W"PNWIy*W[f"JUMFGhW�VNC7WIEHY�º|YFE_VhW[GNEHO?JUbmcqJQP<JUbHb_W[b_SUdUP<JUO?G/Z7W[GNfgP<E_y*W[Z
y^R �87 � Z7W"dUW[Y7W"P<JQVhW�VhS?VhP<EHJUY7d`b_W[GDJQV ? ö £�ÿ$A+o
ÝuVeVNCFEHGLc*S`EHYsVLVNC7Wr]^M7W[GhVNE_S`YéYFJQVNM7P<JUbHb_R�JQP<EHGhW[G�C7S$� S`Y7Wrf"JUYéVhW[bHb~��C7W"VNC7W"PeJ�d`E_lUW[Y Æ c*W"Phw
CFJQcqGDfgS`OXcqbHEHf"JQVhW[Z�b_S^SU{mEHY7d0Ç2OXW"VhP<EHf~EHG2ÉNMFGhVuVNC7Wxê|JQVDOXW"VhP<EHfK�DP<E_VhVhW[Y�EHYLSUVNC7W"P�fgS^SUP<ZFEHYFJQVhW[G�SUP
��C7W"VNC7W"P�E_VKZ7W[GNfgP<E_y*W[GKJ�dUW[Y^MFEHY7W[b_Ref"M7PNlUW[Z�GhcqJUfgWgwzVNEHOXWUo���WX��EHbHbãGhW"W?bHJQVhW"P~VNCFJQV~VNC7W"PNWXEHGKJUY
SUy�ÉhW[fgV"\+VNC7WQµh·Â«NÄ,®%¬a¬ª½?¿�­k¸%®�¶¡¿�­�«Q¶Y«N¬$À?²%­·\+fgS`YFGhVhP<MFfgVhW[Z�TaPNS`OÃVNC7W6GhW[fgS`YFZrZ7W"P<E_lQJQVNE_lUW[G~SUTuVNC7W
OXW"VhP<EHfQ\`��CFEHf<CtCFJUG+VNC7WucFPNSUc*W"PNVnR�VNCFJQV/JUbHb^SUT*E_VNG+fgS`OXc*S`Y7W[YsVNG-lQJUYFEHGNC�E_T|JUYFZ�S`YFb_R�E_TFVNC7WDOXW"VhP<EHf
EHGDJ6fgS^SUP<ZFEHYFJQVhW~VhP<JUYFGhTaSUP<O SUT+VNC7Wxê|JQV�GhcqJUfgW>Ù�EHY7{US$��Gh{mE�OXW"VhP<EHfQo�BDC^MFG"\7d`E_lUW[YeJ?OXW"VhP<EHfQ\Fy^R
f"JUbHf"MFbHJQVNEHY7d�E_VNG�f"M7PNlQJQVNM7PNW6VhW[YFGhSUP�S`Y7W�f"JUY�Z7W[f"EHZ7W6E_TuVNC7WLOXW"VhP<EHf6EHGHÉNMFGhV�VNC7W,ê|JQVtOXW"VhP<EHf6EHY
ZFEHGhd`MFEHGhWKSUP�Y7SUV"o

Î âO�� ¡ÓC���B5C5 ÒaåED!F ÕHGG� å Ó�I �'Ò �O� Ò Ó? ¡�GÓ Ï �O� Î ���O���2 �� Ï � Ò áx� Ï ��Ó65��O�OÕ Ï �5 ¡�O��Ó
Ë�Y7S$��EHY7d�C7S$�pVNC7WIOXW"VhP<EHf�VhP<JUYFGhTaSUP<O?G2MFYFZ7W"P2fgS^SUP<ZFEHYFJQVhWDVhP<JUYFGhTaSUP<O?JQVNE_S`YFG"\s��WIf"JUY�Y7S$��JUbHGhS
Z7W"VhW"P<O?EHY7W�C7S$��VNC7W�J�Ì�Y7W�fgS`YFY7W[fgVNE_S`Y�VhP<JUYFGhTaSUP<O?G"o Ý(GhVhP<JUE_d`CsVhTaSUPN�uJQP<Z�f"JUbHf"MFbHJQVNE_S`Y�d`E_lUW[G%  �<' < ( < ö %  ')( " :  <" ü  " ü '" : ' < " ü (" : ( < þ " :  <" ü  " � ü! " : ' < " : ( < � Æ §QoH§ Ö Ç

BDC^MFG"\ %  ')( EHGÐ¬5²�¶�J�VhW[YFGhSUP[\7yqM7V�VNC7W~GhW[fgS`YFZ�VhW"P<O EHG�VNC7W"PNWKcFPNW[f"EHGhW[b_R?VhS?fgS`OXc*W[YFGNJQVhWKTaSUP�VNC7W
T0JUfgVIVNCFJQV_òü! EHGDJUbHGhS6Y7SUVIJ?VhW[YFGhSUPDw�VNC7W�fgS`O�yqEHY7W[Z�dUW"SmZ7W[GNEHf�W[]^MFJQVNE_S`Y�VhP<JUYFGhTaSUP<O?G�EHY�J6YFEHfgW
�uJ[R�MFYFZ7W"P�fgS^SUP<ZFEHYFJQVhW�VhP<JUYFGhTaSUP<O?JQVNE_S`YFG"o-�xYFZ7W"W[ZLS`Y7W�CFJUG� � :  �<��� � þ,%  �<' < ( < � : ' <��� � : ( <��� ö " :  �<" ü  J � � ü! ��� � þ,%  ')( � ü '��� � ü (����K Æ §QoH§C¼WÇ

BDC7W"PNW"TaSUPNWU\+JUG Æ " :  �< � " ü! ÇKEHG�JUYrEHYslUW"PNVNE_yqb_W?O?JQVhP<E�v*\�VNC7W?dUW"SmZ7W[GNEHf?W[]^MFJQVNE_S`YrEHG�VhP<M7W6EHY�S`Y7WfgS^SUP<ZFEHYFJQVhW�GhRmGhVhW[O Æ :aÇ�E_T7E_VãEHG�VhP<M7W2EHY�JUY7SUVNC7W"P+fgS^SUP<ZFEHYFJQVhW�GhRmGhVhW[O Æ ü Ç<o+BDCFEHG�EHG�VNC7W2cFPNSUVhSUVnR^c*W
SUT�VNC7WD{mEHYFZFG+SUT�cqCsRmGNEHf"JUbFbHJ[��G-��WIJQPNWIb_S^SU{mEHY7d~TaSUP/wãVNC7S`GhW���CFEHf<C?JQPNWDlQJUbHEHZ?EHY?JUYsRXfgS^SUP<ZFEHYFJQVhW
GhRmGhVhW[O�o�BDC7W�PNW[JUGhS`Y#��CsR
VNCFEHG?EHGtVhP<M7W�TaSUP?VNC7W�dUW"SmZ7W[GNEHf�W[]^MFJQVNE_S`Y#EHGXVNCFJQV6E_VXVhP<JUYFGhTaSUP<O?G
EHYeGNMFf<C�J6GNEHOXcqb_W��uJ[ReMFYFZ7W"P�fgS^SUP<ZFEHYFJQVhW�VhP<JUYFGhTaSUP<O?JQVNE_S`YFG�w�JUGIJ�fgS`YsVhP<J[lQJQP<EHJUYsVIS`Y7WgwzVhW[YFGhSUP
Æ W[]^MFE_lQJUb_W[YsVNb_R|�/JUG�JtlUW[fgVhSUPNÇ<o

§C¢



L >�,/ª�@t,NMu1`.L�+1e'2© ����ª�¨��tª�) � M�¨PO���ª�¨��2ª�1`.L�+1

áxâ Ò&�'Ò �O� Ò Ó? ¡� ã�ä � Ï �5 ¡�O�Q5����2Õ ÏQR�Ï ��  Ï �5 ¡�O� ÏOå¾æ �� ����ç �è å�Ò
��WKSUyFVNJUEHY7W[Z6VNC7WIdUW"SmZ7W[GNEHf�W[]^MFJQVNE_S`Y�y^RXVhP<JUYFGhTaSUP<O?EHY7d�VNC7WIW[]^MFJQVNE_S`Y�TaSUPuJ�GhVhP<JUE_d`CsVubHEHY7W�EHYsVhS
JUY�JQPNyqE_VhP<JQPNRefgS^SUP<ZFEHYFJQVhWXGhRmGhVhW[O�o��ÎV�EHGIVNC^MFG~bHE_{UW[b_R�VNCFJQV�EHY�dUW[Y7W"P<JUb-JLdUW"SmZ7W[GNEHf�WgvmVhPNW[O?E§¦"W[G
VNC7WKcFPNSUc*W"PuZFEHGhVNJUYFfgW Æ SUPucFPNSUc*W"P�VNEHOXW�Ç-y*W"Vn��W"W[YLVn��S?GhcqJUfgWgwzVNEHOXWKc*S`EHYsVNG"o-BDCFEHG2EHG�EHYFZ7W"W[Z6VNC7W
f"JUGhWUo
BDC7WLJUfgVNE_S`Y�EHG�GNEHOXcqb_RTS ��� ��E_VNC ��� � ö � ý  ' � ü! � ü ' oUÝIfgVNMFJUbHb_RU\/TaSUPXJ�cqJQPNVNEHf"b_W�SUTPNW[GhV~O?JUGNGÐï�S`Y7WXGNC7S`MFbHZ�PNW[JUbHb_ReMFGhW�VNC7WXJUfgVNE_S`Y4cFP<EHYFf"E_cqb_WxïUS ��� o�¥uM7VKSUT2fgS`M7P<GhW'ï�Z7PNSUcqG
S`M7V�SUT-VNC7W�lQJQP<EHJQVNE_S`YFJUb�W[]^MFJQVNE_S`YFG Æ JUGIE_VIGNC7S`MFbHZLy^R�VNC7W�W[]^MFE_lQJUb_W[YFfgW�cFP<EHYFf"E_cqb_W�Ç2JUYFZ���W���EHbHb
VNC7W"PNW"TaSUPNW�E_d`Y7SUPNWxï EHYLVNC7W�TaS`bHb_S$��EHY7d7o
�xY�SUP<Z7W"P�VhS�c*W"PNTaSUP<O VNC7W�lQJQP<EHJQVNE_S`Y�\|E_V�EHG�MFGhW"T0MFb�VhS�EHYsVhPNSmZFMFfgW�JUYeJUMmv7EHbHEHJQPNR�cqJQP<JUOXW"VhW"P�3rEHY
VNC7W�EHYFE_VNEHJUb*GhVNJQdUW[GDSUT+VNC7W�f"JUbHf"MFbHJQVNE_S`Y�JUYFZ�VhS?�DP<E_VhWV ��� ö V Æ ��� � � 32Ç � 3 ö V Æ � ý  '�W�X;YW$Z W�X�[W$Z Ç ô]\ � � 3 � Æ #^oH§�Ç

¥�RLVNC7W�GhVNJUYFZFJQP<ZLlQJQP<EHJQVNE_S`YFJUb*cFPNSmfgW[ZFM7PNW~S`Y7W~VNC7W[Y_º|YFZFG1 V ��� ö V ��� ý  ' Æ òü  þ,%  0 (_^ü 0 ^ü ( Ç 1 ü ' � Æ #^o #WÇ

BDC7W"PNW�EHG�J�GNO?JUbHb`cFPNSUyqb_W[O���E_VNC�VNCFEHGãJUfgVNE_S`Y�cFP<EHYFf"E_cqb_W+TaSUP+O?JUGNGNb_W[GNGãcqJQPNVNEHf"b_W[G Æ Y^MFbHb`dUW"SmZ7W[GNEHf"GkÇ<o
È7SUP�VNCFEHGKPNW[JUGhS`YrJUYFZ�O?JUYsR4SUVNC7W"P�cFP<JUfgVNEHf"JUb/cqM7PNc*S`GhW[GKE_V�EHG~O�MFf<CrOXSUPNW6fgS`YslUW[YFE_W[YsV�VhS�MFGhW
VNC7W é JQdUP<JUY7d`EHJUY `

öªý  ' ^ü  ^ü ' Æ #^o IWÇ
JUYFZ�VNC7W�JUfgVNE_S`YEa ö S ` ��� ��CFEHf<C�JUbHGhSXd`E_lUW[GDP<EHGhWKVhS?VNC7W�dUW"SmZ7W[GNEHfKW[]^MFJQVNE_S`Y�o

áxâ Òcb�Òed ���O�O  Ï �gf� �Õ� ��
��W�GNJ[� VNCFJQV�VNC7W�§?£�fgS`OXc*S`Y7W[YsVNGtSUTDVNC7WLOXW"VhP<EHf ý  ' cqbHJ[R�VNC7W�PNS`b_W�SUTDc*SUVhW[YsVNEHJUbHG�TaSUPtVNC7WdUP<J[lmE_VNJQVNE_S`YFJUb/TaSUP<fgWUo?��W�Y7S$�þ�uJUYsV�VhSëº|YFZ4VNC7W?PNW[bHJQVNE_S`Y4SUTuVNC7W[GhWXc*SUVhW[YsVNEHJUbHG~VhS�VNC7W6��W"��w
VhS`YFEHJUYrc*SUVhW[YsVNEHJUbËoPÈ7SUPtVNCFJQV���WLfgS`YFGNEHZ7W"PtJecqJQPNVNEHf"b_W�OXS$lmEHY7dUÀk¯§²ih:¯ ³LEHY
Jch�«�®�ù¾ÀN¶Â®�¶¡·L²%¬5®%­k³
dUP<J[lmE_VNJQVNE_S`YFJUbaºqW[bHZ Æ y*W[f"JUMFGhWIE_V2EHG-S`YFb_RXMFYFZ7W"P-VNC7W[GhWIfgS`YFZFE_VNE_S`YFG-VNCFJQV2��W�{mY7S$��JUYFZ?VhP<MFGhV/VNC7W
lQJUbHEHZFE_VnR6SUT-��W"�DVhS`Y�� GDW[]^MFJQVNE_S`YFGkÇ<o
� cqbHE_V2VNC7W~fgS^SUP<ZFEHYFJQVhW[G ü! ö Æ �kÿ ü ð Ç<o ÜIGNEHY7d � ü ð � ����jk� �$� ��� Æ GNb_S$�ÍÇ<\ ý  ' ÿ 4 ö £ Æ GhVNJQVNE_S`YFJQPNRaÇ<\
ý  ' ö �  ' þ,l  ' \nm l  ' m j § Æ ��W[JQ{aÇ<\qVNC7W~dUW"SmZ7W[GNEHf~W[]^MFJQVNE_S`Y�f"JUY�y*W�GNC7S$��YLVhS6PNW[ZFMFfgW~VhS� � ü ð� � � ö ô� l 4�4 ÿ ð � Æ #^o V Ç

�xYFZ7W"W[Z�\mVNC7W~fgS`YFZFE_VNE_S`Y6SUT�GNb_S$�éOXSUVNE_S`YLEHOXcqbHE_W[G/VNCFJQV�VNC7WKdUW"SmZ7W[GNEHf�W[]^MFJQVNE_S`Y�f"JUYLy*WKJQcFcFPNS[v^w
EHO?JQVhW[Z�y^R

òü  þ,%  4�4 ^� � ö £ � Æ #^o jWÇ

#%£



� VNJQVNE_S`YFJQP<E_VnRLVhW[bHbHG�MFG�VNCFJQV %  4�4 ö � ô� ý  ' " ' ý 4�4 ö � ô� ý  ð " ð ý 4�4 � Æ #^o lWÇ

È7PNS`O VNC7W���W[JQ{QºqW[bHZ�fgS`YFZFE_VNE_S`YL��W�b_W[JQP<YLVNCFJQV%  4�4 ö � ô� �  ð " ð l 4�4 ÿ Æ #^o Ö Ç

GhS?VNCFJQV %o4 4�4 ö £ ÿ % ð 4�4 ö � ô� " ð l 4�4 � Æ #^o ¼WÇ
BDC^MFG�VNC7W~dUW"SmZ7W[GNEHf~W[]^MFJQVNE_S`Y�GhcqbHE_VNGuEHYsVhS

ò� ö £
òü ð ö ô� " ð l 4�4 ^��� � Æ #^o ¢WÇ

ÝIG+VNC7W�ºqP<GhV�SUTqVNC7W[GhW2ÉNMFGhV+GNJ[RmG-VNCFJQV ^��EHG+fgS`YFGhVNJUYsV"\`��W�f"JUYXMFGhWuVNCFEHG+EHY�VNC7W�GhW[fgS`YFZtW[]^MFJQVNE_S`YtVhS
fgS`YslUW"PNVKVNC7W � wnZ7W"P<E_lQJQVNE_lUW[GIEHYsVhS�Z7W"P<E_lQJQVNE_lUW[GD��E_VNC�PNW[Ghc*W[fgV�VhS�VNC7W�fgS^SUP<ZFEHYFJQVhW�VNEHOXWp�·oh¨�W[YFfgW
��W�SUyFVNJUEHY Æ #^o V Ç<oD��S`OXcqJQP<EHY7d�VNCFEHG���E_VNC � � ü ð� � � ö � @ ÿ ð Æ #^oH§?£�Ç

��C7W"PNW @ EHGuVNC7W���W"�DVhS`YFEHJUY�c*SUVhW[YsVNEHJUbË\7WUo d7o@ ö �>qsrt ÿ Æ #^oH§U§�Ç

b_W[JUZFG�VhS l 4�4 ö � # @ Æ VNC7W�fgS`YFGhVNJUYsVKSUT/EHYsVhW"dUP<JQVNE_S`Y�EHG:ºFvmW[Zey^R�Z7W[O?JUYFZFEHY7dXVNCFJQVIVNC7WtOXW"VhP<EHf
JQcFcFPNS`JUf<C�VNC7Wxê|JQVDOXW"VhP<EHf~JQV�EHY�º|YFE_VnRaÇ/SUP

ý 4�4 ö � Æ § þ # @ Ç � Æ #^oH§C#WÇ

kDW[GhVhSUP<EHY7dLVNC7WtJQcFcFPNSUcFP<EHJQVhWtMFYFE_VNG Æ EHYecqJQPNVNEHf"MFbHJQPKJ�T0JUfgVhSUP~SUTPu � Ç<\�S`Y7W�º|YFZFG�VNCFJQV @Tv §?£8wçó
S`YLVNC7W~GNM7PNT0JUfgWISUTãVNC7WKW[JQPNVNC�\�§?£8w!xIS`Y�VNC7W~GNM7PNT0JUfgWISUTãVNC7W~GNMFY�\mGhStVNCFJQVuVNC7W~ZFEHGhVhSUPNVNE_S`Y�EHY6VNC7W
GhcqJUfgWgwzVNEHOXW6dUW"S`OXW"VhPNR�cFPNSmZFMFfgW[Z�y^R�dUP<J[lmE_VNJQVNE_S`Y
EHG�EHY�dUW[Y7W"P<JUb2]^MFE_VhW6GNO?JUbHb Æ ÉNMFGhVNE_TaRmEHY7d�S`M7P
JQcFcFPNS[v7EHO?JQVNE_S`YFGkÇ<o

áxâ Ò,� � Ï0Ñ  �� Ï �5 ¡�O� ÏOåzyXÒ ��Ó?âO {5$�
BDC7W~dUP<J[lmE_VNJQVNE_S`YFJUb�PNW[ZFGNCFE_TaV Æ EËo WUoFVNC7W~T0JUfgVDVNCFJQV�cqC7SUVhS`YFGDb_S`GhW~SUPDd`JUEHYLW[Y7W"PNdUR���C7W[YLP<EHGNEHY7d�SUP
T0JUbHbHEHY7d�EHY�J�dUP<J[lmE_VNJQVNE_S`YFJUb�ºqW[bHZ5ÇKEHG�JefgS`YFGhW[]^M7W[YFfgW6SUT�VNC7WQ¤2EHYFGhVhW[EHY4¤2]^MFE_lQJUb_W[YFfgW,Ú/P<EHYFf"E_cqb_W
Æ JUYFZXVNC7W"PNW"TaSUPNWDJUbHGhSKcFPNS$lmEHZ7W[G+JUYXWgvmc*W"P<EHOXW[YsVNJUb^VhW[GhV/SUTqVNC7Wh¤2EHYFGhVhW[EHY>¤2]^MFE_lQJUb_W[YFfgW:Ú/P<EHYFf"E_cqb_W�Ç<o
�ÎVLEHG6f"b_W[JQPLTaPNS`O�VNC7WeWgvmcFPNW[GNGNE_S`Y ��� � ö � ý  ' Æ ü Ç � ü! � ü ' VNCFJQV�WUo d7o�VNC7W�P<JQVhW�SUT�f"b_SmfN{mG�EHGJ�Ø*W[fgVhW[Z�y^R�VNC7W�dUP<J[lmE_VNJQVNE_S`YFJUb2ºqW[bHZ�oÍ¨�S$��W"lUW"P[\ãJUGIW"lUW"PNR^VNCFEHY7dLEHGIJ�Ø*W[fgVhW[Z�EHYeVNC7WtGNJUOXW��uJ[R
y^RLdUP<J[lmE_VnR�E_VDEHGDEHOXc*S`GNGNE_yqb_WIVhS6OXW[JUGNM7PNW�VNCFEHG�WNØ*W[fgVIb_Smf"JUbHb_RUo2�xY�SUP<Z7W"PDVhS,º|YFZ�JUY�SUyqGhW"PNlQJQyqb_W
WNØ*W[fgV"\FS`Y7WKY7W"W[ZFG�VhSXfgS`OXcqJQPNW~ZFJQVNJ�TaPNS`O Vn��SXZFE»Ø*W"PNW[YsV�c*S`EHYsVNG�EHY�J�dUP<J[lmE_VNJQVNE_S`YFJUb*c*SUVhW[YsVNEHJUbËo

#m§



BDC7WKGNE_VNMFJQVNE_S`Y���W~fgS`MFbHZLfgS`YFGNEHZ7W"PuEHG�VNCFJQVuSUTãVn��SXSUyqGhW"PNlUW"P<G}|�JUYFZ>~�OXS$lmEHY7dtS`Y���SUP<bHZFbHEHY7W[G
Æ cqJQVNCFGkÇ�� � JUYFZ�� � \N|:GhW[YFZFEHY7d�bHE_d`CsV�GNE_d`YFJUbHGKVhSE~�o?�xY�dUW[Y7W"P<JUb/VNC7W?TaPNW[]^M7W[YFfgRU\�OXW[JUGNM7PNW[Z
EHY4VNC7WXSUyqGhW"PNlUW"P<G~PNW[GhVxwzTaP<JUOXW?JQV�| Æ SUP�EHY�J�b_Smf"JUbHb_ReEHY7W"PNVNEHJUb+fgS^SUP<ZFEHYFJQVhW?GhRmGhVhW[OÃVNC7W"PNW�Ç���EHbHb
ZFE»Ø*W"P�TaPNS`O VNC7W�TaPNW[]^M7W[YFfgRLOXW[JUGNM7PNW[Z�y^R>~:M7c*S`Y�PNW[fgW[E_lmEHY7dXVNC7W�GNE_d`YFJUbËo
�xY4SUP<Z7W"P�VhS�GhW"c*W"P<JQVhWXS`M7VXÞISUcFcqb_W"PhwnbHE_{UWtWNØ*W[fgVNG�ZFM7WtVhS�PNW[bHJQVNE_lUW?JUf"fgW[b_W"P<JQVNE_S`YFG"\ã��W?fgS`YFGNEHZ7W"P
Vn��S�SUyqGhW"PNlUW"P<GP|éJUYFZ/~ JQV�PNW[GhV2P<JUZFEHJUbHb_R�VhS�W[JUf<C�SUVNC7W"P[\mJQV�P<JUZFEHE t � JUYFZ t � \mEHY?J�GhVNJQVNE_S`YFJQPNR
GhcqC7W"P<EHf"JUbHb_R�GhRmO?OXW"VhP<EHf~dUP<J[lmE_VNJQVNE_S`YFJUbOºqW[bHZ�o�BDCFEHGDOXW[JUYFGDVNCFJQV�VNC7W�OXW"VhP<EHf�Z7W"c*W[YFZFG�S`YFb_R�S`Y
JXP<JUZFEHJUb�fgS^SUP<ZFEHYFJQVhW t JUYFZ���W�f"JUY�f<C7S^S`GhW�E_V�VhS?y*WKSUT+VNC7W~TaSUP<O

ý 4�4 Æ t Ç � ��� þ ýi��� Æ t Ç � t � þ t � �8� �vÿ Æ #^oH§CIWÇ
��C7W"PNW �8� � EHG2VNC7W~GhVNJUYFZFJQP<Z�lUS`bHMFOXWIW[b_W[OXW[YsVuS`Y�VNC7WKVn��SQwnGhcqC7W"PNW Æ GhW"W~GhW[fgVNE_S`Y�§U§ITaSUP�JtOXSUPNW
Z7W"VNJUEHb_W[Z>ÉNMFGhVNE»º|f"JQVNE_S`YLSUT�VNCFEHGDJUYFGNJQVe¦�TaSUPDVNC7W�OXW"VhP<EHf�Ç<o
Å yqGhW"PNlUW"P}|éGhW[YFZFG/S`M7VubHE_d`CsV/SUT�J�d`E_lUW[Y6TaPNW[]^M7W[YFfgRU\mGNJ[R9�ecqMFbHGhW[G-c*W"P2cFPNSUc*W"P2VNEHOXWIMFYFE_VP� � � o
Å yqGhW"PNlUW"PH~ PNW[fgW[E_lUW[G�VNC7W[GhWp��cqMFbHGhW[G�EHY�CFEHGucFPNSUc*W"PDVNEHOXW�� � � ouBDC^MFG�VNC7W�PNW[bHJQVNE_S`Y�y*W"Vn��W"W[Y
VNC7W�TaPNW[]^M7W[YFfgR�� � W[O?E_VhVhW[Z�JQV�| JUYFZ�VNC7W~TaPNW[]^M7W[YFfgR�� � SUyqGhW"PNlUW[Z�JQVH~ EHG� �� � ö

� � �� � � � Æ #^oH§ V Ç

BDC7W?dUW"S`OXW"VhPNR�SUTuVNC7W6GNE_VNMFJQVNE_S`Y�ZFEHfgVNJQVhW[G�VNCFJQV�VNC7W6fgS^SUP<ZFEHYFJQVhWXVNEHOXW6EHYsVhW"PNlQJUbHG~PNW[fgSUP<Z7W[ZrJQV| JUYFZ,~ JQPNWLW[]^MFJUbË\P�
� � ö �
� � JUGXY7SUVNCFEHY7d4EHYrVNC7W�OXW"VhP<EHfLJUfgVNMFJUbHb_RrZ7W"c*W[YFZFG�S`Y,�·o��xY
W[]^MFJQVNE_S`YFG"\FVNCFEHG�f"JUY�y*W~GhW"W[YeJUG�TaS`bHb_S$��G"o È+E_P<GhV�SUT-JUbHbË\mVNC7W�W[]^MFJQVNE_S`Y�TaSUP�JXP<JUZFEHJUb�bHE_d`CsVuP<J[R�EHG� ý 4�4 Æ t Ç � ��� öªýi��� Æ t Ç � t � � Æ #^oH§CjWÇ
È7PNS`O�VNCFEHG���W�f"JUY�f"JUbHf"MFbHJQVhW�VNC7WLfgS^SUP<ZFEHYFJQVhW6VNEHOXW�TaSUP�VNC7WLbHE_d`CsV�P<J[RrVhS�dUS4TaPNS`O�| VhS�~�o
� J[R�VNCFJQVKVNC7W�ºqP<GhVIbHE_d`CsVDcqMFbHGhW�EHGDW[O?E_VhVhW[Z4JQVKc*S`EHYsV�|þJQVKVNEHOXWp� Æ |xÇ ô JUYFZePNW[fgW[E_lUW[Z4JQV�~ JQV
fgS^SUP<ZFEHYFJQVhW�VNEHOXWs� Æ ~,Ç ô o2BDC7W[Y� Æ ~,Ç ô � � Æ |xÇ ô ö V ����]� � t Æ � ýi��� Æ t Ç�� ý 4�4 Æ t ÇeÇ ô]\ � Æ #^oH§ClWÇ

¥uM7VDVNC7W~P<E_d`CsVDCFJUYFZ�GNEHZ7WKSUy^lmE_S`MFGNb_R�Z7S^W[GDY7SUV�Z7W"c*W[YFZ�S`Y��·\FGhS?��W�JUbHGhS6CFJ[lUW� Æ ~,Ç � � � Æ |xÇ � ö V ����]� � t Æ � ýi��� Æ t Ç�� ý 4�4 Æ t ÇeÇ ô]\ � Æ #^oH§ Ö Ç

��C7W"PNWs� � Z7W[Y7SUVhW[GDVNC7W�fgS^SUP<ZFEHYFJQVhW~VNEHOXW~TaS?VNC7W�JQPNP<E_lQJUb|SUT+VNC7W�YmwzVNC�cqMFbHGhWUo/BDC7W"PNW"TaSUPNWU\� Æ ~,Ç ô � � Æ |xÇ ô ö � Æ ~,Ç � � � Æ |xÇ � ÿ Æ #^oH§C¼WÇ
SUP � Æ |xÇ � � � Æ |xÇ ô ö � Æ ~,Ç � � � Æ ~,Ç ô ÿ Æ #^oH§C¢WÇ
JUGKf"bHJUEHOXW[Z�oKBDC^MFGDVNC7WtfgS^SUP<ZFEHYFJQVhW�VNEHOXWtEHYsVhW"PNlQJUbHG�PNW[fgSUP<Z7W[Z�JQVs|þJUYFZE~ y*W"Vn��W"W[Y4VNC7W�ºqP<GhV
JUYFZebHJUGhVDcqMFbHGhW�JQPNW�W[]^MFJUbËoH¨�S$��W"lUW"P[\*VhS�fgS`YslUW"PNVIVNCFEHGDVhS6cFPNSUc*W"PDVNEHOXWU\F��W�CFJ[lUW�VhS�O�MFb_VNE_cqb_R
VNC7W�fgS^SUP<ZFEHYFJQVhW~VNEHOXW�EHYsVhW"PNlQJUbHG�y^RLJUY t wnZ7W"c*W[YFZ7W[YsVuT0MFYFfgVNE_S`Y�\� � �B� � ö Æ � ý  ' Æ t �B� � Ç � ü! � � � ü '� � Ç ô]\ �;�
� �B� � ÿ Æ #^o #%£�Ç

#�#



JUYFZtVNC7W"PNW"TaSUPNW�VNC7WucFPNSUc*W"P+VNEHOXWuEHYsVhW"PNlQJUbHG+��EHbHbsY7SUV-y*W�W[]^MFJUbËo�È7SUP/SUyqGhW"PNlUW"P<G/JQV+PNW[GhV"\ � ü ð � � � ö
£m\FS`Y7W�CFJUG � � �B� � ö Æ � ý 4�4 Æ t �B� � ÇeÇ ô]\ ���
� �B� � � Æ #^o #m§�Ç
BDC7W"PNW"TaSUPNW � �� � ö Æ ý 4�4 Æ t � Ç�� ý 4�4 Æ t � ÇeÇ ô]\ � � Æ #^o #�#WÇ

ÜIGNEHY7dXVNC7W���W"�DVhS`YFEHJUYeJQcFcFPNS[v7EHO?JQVNE_S`Y�\mVNCFEHGuy*W[fgS`OXW[G� �� � v § þ @ Æ t � Ç � @ Æ t � Ç�ÿ Æ #^o #�IWÇ

SUP � � � � �� � ö qsr Æ t � �Tt � Çt � t � Æ #^o # V Ç

��SUVhW6VNCFJQV"\ãTaSUP�Wgv7JUOXcqb_WU\ãTaSUP t � = t � S`Y7W6CFJUGp� �U� � � GhS�VNCFJQV"\�JUG�Wgvmc*W[fgVhW[Z�\�J�cqC7SUVhS`Y
b_S`GhW[G�W[Y7W"PNdURL��C7W[YLP<EHGNEHY7dXEHY�JXdUP<J[lmE_VNJQVNE_S`YFJUbGºqW[bHZ�o
�jCFEHb_W�ZFE»Ì�f"MFb_V+VhS�SUyqGhW"PNlUWKZFE_PNW[fgVNb_R Æ y^R?b_S^SU{mEHY7d�JQV�bHE_d`CsV/TaSUP<OþVNC7WIGNMFY5Ç<\`VNCFEHG/cFPNW[ZFEHfgVNE_S`YXCFJUG
y*W"W[Y�lUW"P<E»ºqW[Z���E_VNC�S`Y7W�c*W"P<fgW[YsVIJUf"f"M7P<JUfgReEHY�VNC7W�bHJQy*SUP<JQVhSUPNR�y^RëÚ�S`MFYFZeJUYFZ � YFEHZ7W"P Æ MFGNEHY7d
VNC7W�ÙÛòS`GNGhyqJUM7W"PDWNØ*W[fgVkÇ<o
BDCFEHGDPNW[GNMFb_V�f"JUY4JUbHGhS�y*W�Z7W[ZFMFfgW[ZeTaPNS`O W[Y7W"PNdURefgS`YFGhW"PNlQJQVNE_S`Y�oÐÝþb_Smf"JUbãEHY7W"PNVNEHJUb�SUyqGhW"PNlUW"P~JQV
VNC7W�W[O?E_VhVhW"P�|p��EHbHb^GhW"WDJ~f<CFJUY7dUW�EHY�VNC7WDEHYsVhW"P<YFJUb7O?JUGNG+SUT|VNC7W�W[O?E_VhVhW"PP�'ï � ö �s�l � � ��C7W[YXJ
cqC7SUVhS`Y�SUTãTaPNW[]^M7W[YFfgR?SUTN� � EHG�W[O?E_VhVhW[Z�o é E_{UW"��EHGhWU\^VNC7WKJQyqGhSUPNy*W"PuJQVuc*S`EHYsV}~ ��EHbHbFWgvmc*W"P<E_W[YFfgW
JUY�EHYFfgPNW[JUGhWXEHY�EHY7W"PNVNEHJUb�O?JUGNGKy^R��'ï � ö �l � � o�¥uM7V~VNC7WtVhSUVNJUb-EHYsVhW"P<YFJUb�cqbHMFG�dUP<J[lmE_VNJQVNE_S`YFJUb
c*SUVhW[YsVNEHJUb�W[Y7W"PNdUR�O�MFGhV�y*W�fgS`YFGhW"PNlUW[Z�o2BDC^MFG

£ ö �'ï � Æ § þ @ Æ t � ÇeÇ þ �'ï � Æ § þ @ Æ t � ÇeÇ � Æ #^o #�jWÇ

BDC^MFG � �� � ö
§ þ @ Æ t � Ç§ þ @ Æ t � Ç v § þ @ Æ t � Ç � @ Æ t � Ç�ÿ Æ #^o #�lWÇ

JUGIy*W"TaSUPNWUoIBDCFEHG�Z7W"P<E_lQJQVNE_S`Y�GNC7S$��G�VNCFJQVIdUP<J[lmE_VNJQVNE_S`YFJUb�PNW[ZmwnGNCFE_TaVDWgvmc*W"P<EHOXW[YsVNG�VhW[GhVKVNC7W>¤2EHYmw
GhVhW[EHYª¤2]^MFE_lQJUb_W[YFfgWëÚ/P<EHYFf"E_cqb_WLEHY#E_VNG?GhVhPNS`Y7d�TaSUP<O�\�EHY���CFEHf<C�VNC7W�VhW"P<O � bHJ[��G?SUT~YFJQVNM7PNWU�2EHG
Y7SUVIPNW[GhVhP<EHfgVhW[Z�VhSLOXW[f<CFJUYFEHf"G Æ EHY7W"PNVNEHJUb ö dUP<J[lmE_VNJQVNE_S`YFJUb+O?JUGNGkÇ<\|yqM7V�JUbHGhS�EHYFf"bHMFZ7W[GD]^MFJUYsVNMFO
OXW[f<CFJUYFEHf"GIEHY�VNC7W�GhW[YFGhW�VNCFJQVIE_VDVhW[GhVNGKE_T+EHY�JUY�EHY7W"PNVNEHJUb*TaP<JUOXW�VNC7W�PNW[bHJQVNE_S`Y�y*W"Vn��W"W[Y�cqC7SUVhS`Y
W[Y7W"PNdUR�JUYFZ�TaPNW[]^M7W[YFfgRLEHG�MFYFJ�Ø*W[fgVhW[Z�y^R�VNC7W�cFPNW[GhW[YFfgW~SUT-JtdUP<J[lmE_VNJQVNE_S`YFJUb�ºqW[bHZ�of���� ÏOå�å6F ��� Ò �$�5  ÏOåëÏ �O� y   Ò Õ Ï �O� b �O�OÕ ÏOå[Î ���O���2 �� Ï � Ò Ó
��W[YsVhP<JUbFVhS�S`M7P2EHYFE_VNEHJUb7ZFEHGNf"MFGNGNE_S`Y�SUT*dUP<J[lmE_VnRX�uJUG/VNC7WÐ¤2EHYFGhVhW[EHY.¤2]^MFE_lQJUb_W[YFfgWhÚ/P<EHYFf"E_cqb_W���CFEHf<C
c*S`GhVNMFbHJQVhW[G-VNC7WDWgv7EHGhVhW[YFfgWDSUT�b_Smf"JUbHb_R�EHY7W"PNVNEHJUb Æ SUP2TaPNW"W[b_R�T0JUbHbHEHY7d0ÇãfgS^SUP<ZFEHYFJQVhW�GhRmGhVhW[O?G/EHYX��CFEHf<C
b_Smf"JUbHb_R�JQV Æ SUP-JQPNS`MFYFZ5Ç�J�c*S`EHYsVãVNC7W�WNØ*W[fgVNG+SUTFdUP<J[lmE_VnR�JQPNWuJQyqGhW[YsV"o-��S$��VNCFJQV+��WuCFJ[lUW�Z7W[f"EHZ7W[Z
VNCFJQVIVNC7WtJQPNW[YFJ6SUT-dUP<J[lmE_VnR�EHG�J6dUW[Y7W"P<JUb�OXW"VhP<EHf�GhcqJUfgWgwzVNEHOXWU\|��WtGNC7S`MFbHZ�W[GhVNJQyqbHEHGNC�VNCFJQVKGNMFf<C
fgS^SUP<ZFEHYFJQVhW�GhRmGhVhW[O?G�EHYFZ7W"W[Z�Wgv7EHGhV"o é S^SU{mEHY7d�JQV�VNC7W6dUW"SmZ7W[GNEHf?W[]^MFJQVNE_S`Y�\-E_V�E_V�EHG�f"b_W[JQP�VNCFJQV

#�I



� JQyqGhW[YFfgW�SUT-dUP<J[lmE_VNJQVNE_S`YFJUbãWNØ*W[fgVNG"�*EHG�VNJUYsVNJUOXS`MFYsVIVhS6VNC7W�Wgv7EHGhVhW[YFfgW�SUT-J6fgS^SUP<ZFEHYFJQVhW�GhRmGhVhW[O� ����� EHYX��CFEHf<C6JQV�J�d`E_lUW[Y6c*S`EHYsV���VNC7WIOXW"VhP<EHfDEHG/VNC7WÐÙ�EHY7{US$��Gh{mEqOXW"VhP<EHfQ\ ý ��� Æ ��Ç ö � ��� JUYFZ
VNC7Wt�uC7P<EHGhVhS%Ø*W[b�GhRmO�y*S`b�EHGH¦"W"PNS7\ % � �B� Æ ��Ç ö £mo Å ��EHY7dtVhS?VNC7W�EHZ7W[YsVNE_VnR

ý  ' ÿ ( ö %  ')( þ,% '  ( ÿ Æ #^o # Ö Ç

VNC7W~bHJQVhVhW"P�fgS`YFZFE_VNE_S`Y�EHG�W[]^MFE_lQJUb_W[YsVuVhS ý ��� ÿ � Æ ��Ç ö £mo/�2��EHbHbqGh{UW"VNf<C�VNC7PNW"W~JQPNd`MFOXW[YsVNGuW[GhVNJQy7w
bHEHGNCFEHY7d�VNC7W?Wgv7EHGhVhW[YFfgW?SUT�GNMFf<CrfgS^SUP<ZFEHYFJQVhW?GhRmGhVhW[O?G"\�W[JUf<CrS`Y7W6CFJ[lmEHY7d�E_VNG~S$��Y�lmE_PNVNM7W[G�JUYFZ
cFPNS$lmEHZFEHY7dXE_VNGuS$��YeEHYFGNE_d`CsVNG�EHYsVhSXVNC7W�EHGNGNM7WUo

§QoÐÞKE_PNW[fgVI��S`YFGhVhP<MFfgVNE_S`Y
��W6{mY7S$� VNCFJQV�d`E_lUW[Y
JefgS^SUP<ZFEHYFJQVhW6GhRmGhVhW[O�� ����� VNCFJQV�EHG�EHY7W"PNVNEHJUb-JQVtJ�c*S`EHYsV_�ã\�VNC7W
OXW"VhP<EHfXJUYFZr�uC7P<EHGhVhS%Ø*W[b-GhRmO�y*S`bHG~JQV_�
EHY�J�Y7W"��fgS^SUP<ZFEHYFJQVhW?GhRmGhVhW[Ok� ü! � JQPNW6Z7W"VhW"Phw
O?EHY7W[Z�y^R Æ §Qo ¢^\H§QoH§?£�Ç<o#��S`YslUW"P<GhW[b_RU\2��W���EHbHb2Y7S$� GhW"WLVNCFJQVt{mY7S$��b_W[Z7dUW�SUT�VNC7W�OXW"VhP<EHf
JUYFZp�uC7P<EHGhVhS%Ø*W[buGhRmO�y*S`bHGXJQV6J4c*S`EHYsVH��EHGXGNM�Ì�f"E_W[YsVtVhSrfgS`YFGhVhP<MFfgV?J�b_Smf"JUbHb_RrEHY7W"PNVNEHJUb
fgS^SUP<ZFEHYFJQVhW�GhRmGhVhW[O JQV��ão
¤2]^MFJQVNE_S`Y Æ §QoH§?£�Ç�cFPNS$lmEHZ7W[GIJ�GhW[fgS`YFZ�SUP<Z7W"PKZFE»Ø*W"PNW[YsVNEHJUb�W[]^MFJQVNE_S`Y4EHYeGhS`OXWtfgS^SUP<ZFEHYFJQVhW
GhRmGhVhW[O�� ü! � TaSUPDVNC7W�EHY7W"PNVNEHJUb*fgS^SUP<ZFEHYFJQVhW�GhRmGhVhW[O�� ����� \qYFJUOXW[b_R" � ���" ü ' " ü ( ö %  ')( " ���" ü  � Æ #^o #�¼WÇ

¥�RtJ~dUW[Y7W"P<JUb7VNC7W"SUPNW[O�\^J~b_Smf"JUbFGhS`bHM7VNE_S`YXJQPNS`MFYFZH�6��E_VNCtd`E_lUW[Y?EHYFE_VNEHJUb^fgS`YFZFE_VNE_S`YFG ��� Æ ��Ç
JUYFZ Æ " ��� � " ü! Ç Æ ��Ç~EHG�d`MFJQP<JUYsVhW"W[Z
VhSeWgv7EHGhV"o��xY�VhW"P<O?G�SUTDJeB�J[Rmb_SUPtGhW"P<E_W[G�WgvmcqJUYFGNE_S`YJQPNS`MFYFZ��eS`Y7W�CFJUG� ��Æ ü Ç ö � ��Æ ��Ç þ " ���" ü  m � Æ ü  � �  Ç þ §# " ���" ü  m � %  ')( Æ ��Ç Æ ü ' � � ' Ç Æ ü ( � � ( Ç þ �6�6� Æ #^o #�¢WÇ�ÎV�TaS`bHb_S$��GDTaPNS`O Æ §Qo ¢WÇDVNCFJQV�VNC7W�OXW"VhP<EHf�JQV���EHY�VNC7W�Y7W"�(fgS^SUP<ZFEHYFJQVhW�GhRmGhVhW[O EHG�EHYFZ7W"W[Z
VNC7WXÙ�EHY7{US$��Gh{mE�OXW"VhP<EHfQ\

ý ��� Æ ��Ç öªý  ' Æ ��Ç " ü! " � � m � " ü '" � � m � Æ #^o I%£�Ç

TaSUP�JUY�JQcFcFPNSUcFP<EHJQVhW�f<C7S`EHfgW�SUT�VNC7W�EHYFE_VNEHJUb*fgS`YFZFE_VNE_S`Y Æ " ��� � " ü! Ç Æ ��Ç Æ J?GhRmO?OXW"VhP<EHf~O?J�wVhP<E�vXJQV2J�c*S`EHYsV-f"JUY�JUb_�uJ[RmG/y*WDZFEHJQdUS`YFJUbHE§¦"W[ZXy^RXJ�GNEHO?EHbHJQP<E_VnR�VhP<JUYFGhTaSUP<O?JQVNE_S`Y5Ç<o��jE_VNC6J
bHE_VhVNb_WIyqE_V�OXSUPNW~��SUPN{�E_VDf"JUY�JUbHGhSty*W~GNC7S$��YLVNCFJQV�EHY�VNC7W[GhW�fgS^SUP<ZFEHYFJQVhW[G ý ��� ÿ � Æ ��Ç ö £mo
BDC^MFG�VNCFEHGãEHGãEHYFZ7W"W[Z�JUY�EHY7W"PNVNEHJUb`fgS^SUP<ZFEHYFJQVhW�GhRmGhVhW[O JQV!�ão�ÝIG�VNC7W�O?JQVhP<E�v Æ " ��� � " ü! Ç Æ ��Ç��CFEHf<CtVhP<JUYFGhTaSUP<O?G-VNC7W�OXW"VhP<EHf�JQV��LEHYsVhS~VNC7W�GhVNJUYFZFJQP<Z,Ù�EHY7{US$��Gh{mE7TaSUP<OþEHG+S`YFb_RtMFYFEH]^M7W
M7ceVhS é SUPNW[YsVe¦�VhP<JUYFGhTaSUP<O?JQVNE_S`YFG"\qS$lUW"P<JUbHb Æ fgS`MFYsVNEHY7dLJUbHGhS?VNC7WtEHYFE_VNEHJUb�fgS`YFZFE_VNE_S`Y ��� Æ ��ÇeÇ
J�b_Smf"JUbHb_RXEHY7W"PNVNEHJUbFfgS^SUP<ZFEHYFJQVhWKGhRmGhVhW[O:EHG�MFYFEH]^M7W�S`YFb_R?M7c�VhS'Ú�S`EHYFf"JQPe�WKVhP<JUYFGhTaSUP<O?JQVNE_S`YFG
w2JUY�MFYFGNM7PNcFP<EHGNEHY7d�PNW[GNMFb_V"o

#^o~iIW"SmZ7W[GNEHf Æ SUPIk�E_W[O?JUYFY���SUP<O?JUb�Ç���S^SUP<ZFEHYFJQVhW[G

# V



Ý�GNbHE_d`CsVNb_R�OXSUPNW�EHYFGNE_d`CsVhT0MFb^�uJ[RXSUT�fgS`YFGhVhP<MFfgVNEHY7d�J�b_Smf"JUbHb_RtEHY7W"PNVNEHJUbmfgS^SUP<ZFEHYFJQVhW�GhRmGhVhW[O�\
P<JQVNC7W"P?VNCFJUY#y^R�ZFE_PNW[fgVNb_R�GhS`b_lmEHY7d4VNC7W�PNW[b_W"lQJUYsV�ZFE»Ø*W"PNW[YsVNEHJUbuW[]^MFJQVNE_S`Y�\�O?JQ{UW[G6MFGhW�SUT
dUW"SmZ7W[GNEHf"GLJQV��ãoþkDW[f"JUbHbIVNCFJQV�EHY�Ù�EHY7{US$��Gh{mEIGhcqJUfgW4VNC7W�OXW"VhP<EHfeVNJQ{UW[G�VNC7W4GNEHOXcqb_W[GhV
c*S`GNGNE_yqb_W�TaSUP<O�EHY�fgS^SUP<ZFEHYFJQVhW[G6��C7S`GhW4fgS^SUP<ZFEHYFJQVhW4bHEHY7W[G�JQPNW�dUW"SmZ7W[GNEHf"G"o Å Y7W4O?E_d`CsV
VNC^MFG2GNMFGhc*W[fgV2VNCFJQV�EHY6J�dUW[Y7W"P<JUb*OXW"VhP<EHfDGhcqJUfgWgwzVNEHOXWIVNC7WIOXW"VhP<EHfD��EHbHb7JUbHGhS Æ b_Smf"JUbHb_RaÇ-b_S^SU{
cqJQPNVNEHf"MFbHJQP<b_R�GNEHOXcqb_Wt��C7W[Y�WgvmcFPNW[GNGhW[ZrEHY�VhW"P<O?G�SUT�GNMFf<C�û0«�²Cø�«kÀk·L½Ê½^²C²%­eø%·�¬5®�¶Y«kÀ·o � EHYFfgW
b_Smf"JUbHb_R�JQPNS`MFYFZH�6��WDf"JUY?GhS`b_lUWDVNC7W�dUW"SmZ7W[GNEHfuW[]^MFJQVNE_S`YX��E_VNCtTaS`M7P/bHEHY7W[JQP<b_R�EHYFZ7W"c*W[YFZ7W[YsV
EHYFE_VNEHJUb�fgS`YFZFE_VNE_S`YFG"\/��W�f"JUY#JUGNGNMFOXW�VNC7W�Wgv7EHGhVhW[YFfgW�SUTKJ�fgS^SUP<ZFEHYFJQVhW�GhRmGhVhW[O�� ����� EHY
��CFEHf<C#VNC7W�fgS^SUP<ZFEHYFJQVhW�bHEHY7W[G6JQPNWedUW"SmZ7W[GNEHf"G ��� Æ � Ç<o�¥uM7V�VNCFEHG6OXW[JUYFG6VNCFJQV ò��� ö £mo
¨�W[YFfgW�VNC7W~dUW"SmZ7W[GNEHf~W[]^MFJQVNE_S`Y�PNW[ZFMFfgW[G�VhS%o� �B� ^� � ^� � ö £ � Æ #^o Im§�Ç
ÝIG�JQV��4VNC7W ^��� ��W"PNWtf<C7S`GhW[YeVhS�y*W�bHEHY7W[JQP<b_RLEHYFZ7W"c*W[YFZ7W[YsV"\7VNCFEHG�EHOXcqbHE_W[G % � �B� Æ ��Ç ö £m\
JUGIZ7W[GNE_PNW[Z�ou�ÎVIEHGDW[JUGhR�VhS�GhW"W�VNCFJQVIVNC7W�fgS^SUP<ZFEHYFJQVhW[G ��� f"JUY4JUbHGhS6y*W�f<C7S`GhW[Y4EHY�GNMFf<C�J
�uJ[RLVNCFJQV ý ��� Æ ��Ç ö � ��� o

I^oÐÝ(�IMFOXW"PNS`b_SUd`EHf"JUbOÝ�PNd`MFOXW[YsV
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V oIk�JUEHGNEHY7dXJUYFZ é S$��W"P<EHY7d?SUT��xYFZFEHfgW[G
BDC7W[GhWISUc*W"P<JQVNE_S`YFGuf"JUYLSUT�fgS`M7P<GhWKy*WKfgS`O�yqEHY7W[ZLEHY6lQJQP<E_S`MFG��uJ[RmG"o�Ý�cqJQPNVNEHf"MFbHJQPuEHOXc*SUPhw
VNJUYsVKSUc*W"P<JQVNE_S`Y�EHG"\|d`E_lUW[Y�JLOXW"VhP<EHf�VhW[YFGhSUP[\�VNC7W�P<JUEHGNEHY7dLJUYFZ4b_S$��W"P<EHY7d�SUT�EHYFZFEHfgW[G���E_VNC
VNC7WKOXW"VhP<EHfQo È7PNS`O VNC7W~JQy*S$lUWK��WK{mY7S$�jVNCFJQVud`E_lUW[YLJ Æ �2ÿ$»WÇzwzVhW[YFGhSUP�|  �½�¾ ¾ ¾  6¿' ½�¾ ¾ ¾ '�À \mVNC7WIcFPNSmZmwMFfgV�cqbHMFGufgS`YsVhP<JUfgVNE_S`Y���E_VNCLVNC7W�OXW"VhP<EHfKVhW[YFGhSUP ý  �½ ' |  �½$¾ ¾ ¾  6¿' ½�¾ ¾ ¾ '�À EHG�J Æ � � §%ÿ$» þ §�ÇzwzVhW[YFGhSUP[o
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�ÎVu��EHbHbFy*WKZ7W[Y7SUVhW[ZLy^R6VNC7W~GNJUOXW�GhRmO�y*S`bË\^yqM7V���E_VNC4²%¬G«X·�¬5ø�«�ú,¯§²ih�«N­�«�ø�.N³,¶�±$«XÄ7«?¶¡­k·L½"\
EËo WUo7��W��DP<E_VhW

ý  �½ ' |  �½�¾ ¾ ¾  6¿' ½�¾ ¾ ¾ '�À�Ç | '  iÈÉ¾ ¾ ¾  6¿' ½�¾ ¾ ¾ '�À � Æ I^oH§ClWÇ
��SUVhW�VNCFJQV�VNC7W"PNWuJQPNWo�XZFE»Ø*W"PNW[YsVã�uJ[RmG�SUTFb_S$��W"P<EHY7d�VNC7WuEHYFZFEHfgW[G"\�JUYFZ�VNC7W"R~��EHbHb`EHY�dUW[Y7W"P<JUb
d`E_lUW~P<EHGhWIVhS6ZFE»Ø*W"PNW[YsVuVhW[YFGhSUP<G"o-�ÎVDEHG�VNC7W"PNW"TaSUPNW�EHOXc*SUPNVNJUYsVuVhS?{UW"W"c�VhP<JUfN{LSUTãVNCFEHG�EHY�VNC7W
Y7SUVNJQVNE_S`Y�o/BDC^MFG"\7EHY�VNC7W�JQy*S$lUWU\qCFJUZL��W~fgS`YsVhP<JUfgVhW[ZeS$lUW"PDVNC7W�GhW[fgS`YFZ�EHYFZ7Wgv�EHYFGhVhW[JUZLSUT
VNC7WÍºqP<GhV"\7��W�GNC7S`MFbHZ��DP<E_VhW

ý  iÈ ' |  �½$¾ ¾ ¾  6¿' ½�¾ ¾ ¾ '�À
Ç |  �½'  ËÊÅ¾ ¾ ¾  6¿' ½�¾ ¾ ¾ '�À � Æ I^oH§ Ö Ç

È+EHYFJUbHb_R�Y7SUVhWXVNCFJQVKVNCFEHGKY7SUVNJQVNE_S`Y�EHGKfgS`YFGNEHGhVhW[YsVK��E_VNC4Z7W[Y7SUVNEHY7d�VNC7WXEHYslUW"P<GhWXOXW"VhP<EHf�y^R
P<JUEHGhW[Z�EHYFZFEHfgW[G�y*W[f"JUMFGhW

ý  ' öªý  ( ý ' Z ý ( Z � Æ I^oH§C¼WÇ
JUYFZLP<JUEHGNEHY7dtS`Y7W�EHYFZ7Wgv�SUT�VNC7W�OXW"VhP<EHfKd`E_lUW[GDVNC7WXË~PNS`Y7W[fN{UW"P�VhW[YFGhSUP[\

ý  ( ý (;' Ç ý  ' ö21  ' � Æ I^oH§C¢WÇ

ÝIY?SUyqGhW"PNlQJQVNE_S`YX��WD��EHbHb^TaPNW[]^M7W[YsVNb_RtO?JQ{UW�MFGhWDSUT|VhS�PNW[fgSUd`YFE§¦"WD��C7W[Y?GhS`OXWDSUy�ÉhW[fgV2EHG/J~VhW[YFGhSUP
EHG�VNC7W~TaS`bHb_S$��EHY7d Æ Smf"f"JUGNE_S`YFJUbHb_R�{mY7S$��Y�JUGDVNC7W/�?¿a²�¶¡·Â«N¬ç¶�¶�±$«�²%­�«NÄþSUPI]^M7SUVNE_W[YsVDb_W[O?O?J�Ç<�
ÝIGNGNMFOXW�VNCFJQV?RUS`M#JQPNW�d`E_lUW[Y#GhS`OXW�SUy�ÉhW[fgV/|  �½$¾ ¾ ¾  6¿' ½�¾ ¾ ¾ '�À o#BDC7W[Y�E_T�TaSUP?W"lUW"PNR�fgS$lUW[fgVhSUPEº  VNC7WfgS`YsVhP<JUfgVhW[Z�SUy�ÉhW[fgVzº  �½ |  �½�¾ ¾ ¾  6¿' ½�¾ ¾ ¾ '�À VhP<JUYFGhTaSUP<O?G?bHE_{UWeJ Æ � � §%ÿ$»WÇzwzVhW[YFGhSUP[\�|  �½�¾ ¾ ¾  6¿' ½�¾ ¾ ¾ '�À EHG6J Æ �2ÿ$»WÇzwVhW[YFGhSUP[o é E_{UW"��EHGhWeTaSUPLfgS`YsVhP<JUfgVNE_S`YFG���E_VNC#lUW[fgVhSUP<G�SUP�SUVNC7W"PLVhW[YFGhSUP<G�GhSrVNCFJQVLE_TKWUo d7o�EHY#JUY
W[]^MFJQVNE_S`Y�SUT�VNC7W�TaSUP<O |  ' ö ~  ')( 0 Ã ( 0 Æ I^o #%£�Ç
RUS`M�{mY7S$�þVNCFJQV�|�VhP<JUYFGhTaSUP<O?G~JUG�JLVhW[YFGhSUP~TaSUP�W"lUW"PNR�VhW[YFGhSUP Ã \�VNC7W[YT~ E_VNGhW[b_T2CFJUGKVhS�y*WXJ
VhW[YFGhSUP[o

á Ò ��Ó��O�QÌ Ò ��Ó? ��5  Ò Ó
�jCFEHb_W?VhW[YFGhSUP<G�JQPNW6VNC7W6SUy�ÉhW[fgVNG���CFEHf<C�\�EHY�JeGhW[YFGhWU\+VhP<JUYFGhTaSUP<O EHY�VNC7W�YFEHfgW[GhV�JUYFZrGNEHOXcqb_W[GhV
c*S`GNGNE_yqb_WK�uJ[ReMFYFZ7W"P�fgS^SUP<ZFEHYFJQVhW�VhP<JUYFGhTaSUP<O?JQVNE_S`YFG"\FVNC7W"R�JQPNW�Y7SUV�VNC7W�S`YFb_R�PNW[b_W"lQJUYsV�SUy�ÉhW[fgVNG"o
ÝIY�EHOXc*SUPNVNJUYsV�f"bHJUGNGuSUT+Y7S`YmwzVhW[YFGhSUP<G�JQPNW�GhSQwnf"JUbHb_W[Z4¶Y«N¬$À?²%­�ø�«N¬$Àk·¡¶¡·Â«kÀ·o2BDC7WKcFP<EHOXWIWgv7JUOXcqb_WKSUT
J?VhW[YFGhSUPIZ7W[YFGNE_VnR�EHG�VNC7W�Z7W"VhW"P<O?EHYFJUYsV ý � ö � Z7W"V ý  ' SUT-VNC7W�OXW"VhP<EHf~VhW[YFGhSUP Æ VNC7W�O?EHY^MFG�GNE_d`YEHGIVNC7W"PNW�S`YFb_R�VhS�O?JQ{UW ý c*S`GNE_VNE_lUW�EHY�GNE_d`YFJQVNM7PNW Æ � þ�þXþ ÇeÇ<o~�ÎVITaS`bHb_S$��GITaPNS`O VNC7WtGhVNJUYFZFJQP<Z
VhW[YFGhSUP<EHJUbmVhP<JUYFGhTaSUP<O?JQVNE_S`Y?bHJ[�#SUT|VNC7WDOXW"VhP<EHfuVNCFJQV/MFYFZ7W"P/J~fgS^SUP<ZFEHYFJQVhW�VhP<JUYFGhTaSUP<O?JQVNE_S`Y ü! «:  < Æ ü! Ç�VNCFEHG�Z7W"VhW"P<O?EHYFJUYsV�VhP<JUYFGhTaSUP<O?G�JUG

ý · ö Z7W"V
Í " ü" :�Î � ý,ö Z7W"V�Í " :" ü Î w � ý � Æ I^o #m§�Ç
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ÝIYLSUy�ÉhW[fgV���CFEHf<C�VhP<JUYFGhTaSUP<O?G�EHYLGNMFf<C�J��uJ[R�MFYFZ7W"PufgS^SUP<ZFEHYFJQVhW~VhP<JUYFGhTaSUP<O?JQVNE_S`YFGuEHGuf"JUbHb_W[Z�J
À?½^®%¯§®%­x¶Y«N¬$À?²%­Íø�«N¬$Àk·¡¶¡³.²)´�h�«N·§û%±0¶ Æ w�#WÇ<o-�xY?dUW[Y7W"P<JUbË\^J~VhW[YFGhSUP�Z7W[YFGNE_VnR�SUT���W[E_d`CsV�ÏjEHG2JUYXSUy�ÉhW[fgV
VNCFJQVDVhP<JUYFGhTaSUP<O?GDJUG¼  �< ½ ¾ ¾ ¾  �<¿' <½ ¾ ¾ ¾ ' <À ö Z7W"V
Í " :" ü Î�Ð " :  < ½" ü  �½ �6�6� " :  �<¿" ü  6¿ " ü ' ½" : ' <½ �6�6� " ü '�À" : ' <À ¼  �½�¾ ¾ ¾  6¿' ½�¾ ¾ ¾ '�À � Æ I^o #�#WÇ

�xY�cqJQPNVNEHf"MFbHJQP[\mVNCFEHG�EHOXcqbHE_W[G�VNCFJQV ý Ð \ � ¼�Ñ Ñ ÑÑ Ñ Ñ VhP<JUYFGhTaSUP<O?G�JUG Æ JUYFZ�C7W[YFfgW�EHGkÇ�JXVhW[YFGhSUP[\
ý�· Ð \ �Å¼  �< ½ ¾ ¾ ¾  �<¿' <½ ¾ ¾ ¾ ' <À öÒ" :  �< ½" ü  �½ �6�6� " :  �<¿" ü  6¿ " ü ' ½" : ' <½ �6�6� " ü '�À" : ' <À ý Ð \ �É¼  �½�¾ ¾ ¾  6¿' ½�¾ ¾ ¾ '�À � Æ I^o #�IWÇ

��S`YslUW"P<GhW[b_RU\2VNC7W"PNW"TaSUPNWU\2JUYsRrVhW[YFGhSUPXZ7W[YFGNE_VnR�SUT���W[E_d`CsV
Ï f"JUY�y*W��DP<E_VhVhW[Y
JUGtVhW[YFGhSUPXVNEHOXW[G
ý w Ð \ � o+BDC7WuPNW[b_W"lQJUYFfgWuSUTqVhW[YFGhSUP/Z7W[YFGNE_VNE_W[G�JQP<EHGhW[G+TaPNS`O(VNC7WuT0MFYFZFJUOXW[YsVNJUb^VNC7W"SUPNW[O SUT*EHYsVhW"dUP<JUbf"JUbHf"MFbHMFGKVNCFJQV�GNJ[RmG~VNCFJQV~VNC7W?EHYsVhW"dUP<JUb/OXW[JUGNM7PNW ��Ó ü Æ OXSUPNWXdUW[Y7W"P<JUbHb_R ��Ô ü EHY4ZFEHOXW[YFGNE_S`Yz��Ç
VhP<JUYFGhTaSUP<O?GDJUG � Ó : ö Z7W"V Í " :" ü Î � Ó ü ÿ Æ I^o # V Ç

EËo WUouJUGLJ
GNf"JUbHJQPLZ7W[YFGNE_VnR�SUT���W[E_d`CsV ÆÂþ §�Ç<o BDC^MFG ý ô]\ � ��Ó ü EHG�JrlUS`bHMFOXWeW[b_W[OXW[YsV���CFEHf<CpEHG
EHYslQJQP<EHJUYsV-MFYFZ7W"P+fgS^SUP<ZFEHYFJQVhWuVhP<JUYFGhTaSUP<O?JQVNE_S`YFG+JUYFZXf"JUYty*W�MFGhW[Z�VhS�Z7WNº|Y7WuEHYsVhW"dUP<JUbHG+SUT|GNf"JUbHJQP<G
Æ T0MFYFfgVNE_S`YFGkÇ�EHY�JXdUW[Y7W"P<JUb�OXW"VhP<EHf Æ f"M7PNlUW[Z5ÇuGhcqJUfgW�EHY�J?fgS^SUP<ZFEHYFJQVhWgwnEHYFZ7W"c*W[YFZ7W[YsV��uJ[R�JUGV ¬ � ö VÁÕ ý � Ó ü ¬ Æ ü Ç � Æ I^o #�jWÇ

BDCFEHG���EHbHbFSUT+fgS`M7P<GhWKy*WKEHOXc*SUPNVNJUYsV�EHY�SUP<Z7W"PuVhSXTaSUP<O�MFbHJQVhW~JUfgVNE_S`Y�cFP<EHYFf"E_cqb_W[G/W"VNfQoFEHYLJXOXW"VhP<EHf
GhcqJUfgW�EHY�JXdUW[Y7W"P<JUbHb_RLfgS$lQJQP<EHJUYsVD�uJ[RUo
BDC7W"PNW~EHGuS`Y7W�OXSUPNW~EHOXc*SUPNVNJUYsVuVhW[YFGhSUPDZ7W[YFGNE_VnR6��CFEHf<C6w2bHE_{UWKVNC7WxË~PNS`Y7W[fN{UW"P�VhW[YFGhSUPuw2CFJUGuVNC7W
GNJUOXWLfgS`OXc*S`Y7W[YsVNGtEHY
JUbHb2fgS^SUP<ZFEHYFJQVhWLGhRmGhVhW[O?G"o4BDCFEHG�EHG�VNC7W�VhSUVNJUbHb_RrJUYsVNE�wnGhRmO?OXW"VhP<EHf é W"lmE�w
�uE_lmE_VNJ?GhRmO�y*S`bNÖ  ' 0 Z ��CFEHf<C�\qJUG�RUS`M4f"JUY�f<C7W[fN{|\�EHG�J?VhW[YFGhSUPKZ7W[YFGNE_VnR�SUT-��W[E_d`CsV Æ w<§�ÇDGhS�VNCFJQV
ý w�ô]\ � Ö  ' 0 Z EHGKJLVhW[YFGhSUP Æ GhVhP<EHfgVNb_R�Ghc*W[JQ{mEHY7dLE_V~EHGKJLcqGhW[MFZ7SQwzVhW[YFGhSUP~y*W[f"JUMFGhWtSUTuE_VNGKy*W[CFJ[lmE_S`M7P
MFYFZ7W"P�PNW"lUW"P<GNJUb�SUT+SUP<E_W[YsVNJQVNE_S`Y�yqM7V�VNCFEHGu��EHbHb*Y7SUV�fgS`YFfgW"P<Y�MFGDC7W"PNW�Ç<o
BDC7WDJUb_dUW"yFP<JUEHfuP<MFb_W[G+TaSUP/VhW[YFGhSUP�Z7W[YFGNE_VNE_W[G+JQPNW�GhVhP<EHfgVNb_R�JUYFJUb_SUdUS`MFG/VhS�VNC7S`GhWDTaSUP/VhW[YFGhSUP<G"o-BDC^MFG"\
TaSUP2Wgv7JUOXcqb_WU\sVNC7WIGNMFO SUT*Vn��S Æ �2ÿ$»WÇ+VhW[YFGhSUP�Z7W[YFGNE_VNE_W[G-SUT*��W[E_d`CsV�Ï Æ b_W"V�MFG/f"JUbHbFVNCFEHG/J Æ �2ÿ$»0î�ÏxÇ
VhW[YFGhSUPNÇ*EHG�JQd`JUEHY�J Æ �2ÿ$»0î�ÏxÇ*VhW[YFGhSUP[\QJUYFZ~VNC7W2ZFE_PNW[fgV�cFPNSmZFMFfgV*SUT7J Æ � ô ÿ$» ô î�Ï ô Ç*JUYFZ�J Æ � � ÿ$» � î�Ï � Ç
VhW[YFGhSUP�EHGuJ Æ � ô þ � � ÿ$» ô þ » � î�Ï ô þ Ï � Ç2VhW[YFGhSUP[o���S`YsVhP<JUfgVNE_S`YFGDJUYFZ�VNC7W~P<JUEHGNEHY7d�JUYFZ�b_S$��W"P<EHY7d
SUT-EHYFZFEHfgW[G�SUT+VhW[YFGhSUP�Z7W[YFGNE_VNE_W[G�f"JUYeJUbHGhSXy*W�Z7WNº|Y7W[Z�ÉNMFGhVDJUG�TaSUPDSUP<ZFEHYFJQPNR6VhW[YFGhSUP<G"o¦z§ Î ���O���2 �� Ï � Ò ¨����O� Ò è Ò �O� Ò �2�4���2� Ò ��èa� Ò � Ï �5 ¡�O�Û�B5Pá Ò ��Ó��O�2Ó
BDC7W"PNW?EHG�J�OXSUPNW6EHYslQJQP<EHJUYsV�JUYFZ�fgS^SUP<ZFEHYFJQVhWgwnEHYFZ7W"c*W[YFZ7W[YsVK�uJ[R4SUT�b_S^SU{mEHY7d�JQV�VhW[YFGhSUP<G�VNCFJUY
��W?CFJ[lUW6Z7W"lUW[b_SUc*W[Z4GhS�T0JQP[o�BDC7WtcqM7PNc*S`GhW�SUT�VNCFEHGKGhW[fgVNE_S`Y�EHGKVhS�WgvmcqbHJUEHYeVNCFEHGIc*S`EHYsVKSUT2lmE_W"�
W"lUW[Y�VNC7S`M7d`C6E_V2EHG/Y7SUV�EHYFZFEHGhc*W[YFGNJQyqb_W2TaSUPuJUY6MFYFZ7W"P<GhVNJUYFZFEHY7dKSUT�VNC7WDPNW[O?JUEHYFZ7W"P/SUT�VNC7WIfgS`M7P<GhWUo
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��S`YFGNEHZ7W"P.ºqP<GhV?SUT~JUbHbDVNC7WeZ7W"P<E_lQJQVNE_lUW � ¬ SUT�J�T0MFYFfgVNE_S`Y Æ GNf"JUbHJQP7ºqW[bHZ5Ç ¬|ök¬ Æ ü Ç<oéBDCFEHGXEHG
f"b_W[JQP<b_R�J�fgS^SUP<ZFEHYFJQVhWgwnEHYFZ7W"c*W[YFZ7W[YsV�SUy�ÉhW[fgV"\+Y7SUV~S`YFb_Rey*W[f"JUMFGhWt��W6ZFEHZFY�� VKCFJ[lUW?VhS�Ghc*W[f"E_TaR�J
fgS^SUP<ZFEHYFJQVhW�GhRmGhVhW[O VhS?�DP<E_VhW � ¬ yqM7V�JUbHGhSXy*W[f"JUMFGhW� ¬ëö#" ¬ Æ ü Ç" ü  � ü  ö®" ¬ Æ : Æ ü ÇeÇ" :  < � :  �< ÿ Æ I^o #�lWÇ

��CFEHf<C6TaS`bHb_S$��G�TaPNS`O VNC7WIT0JUfgV�VNCFJQV "  ¬ Æ JtfgS$lUW[fgVhSUPNÇ�JUYFZ � ü! Æ VNC7WKfgS^SUP<ZFEHYFJQVhW~ZFE»Ø*W"PNW[YsVNEHJUbHGkÇVhP<JUYFGhTaSUP<O:EHYslUW"P<GhW[b_RXVhStW[JUf<CLSUVNC7W"PDMFYFZ7W"P�fgS^SUP<ZFEHYFJQVhWIVhP<JUYFGhTaSUP<O?JQVNE_S`YFG"o-BDCFEHG�GNM7dUdUW[GhVNGuVNCFJQV
E_V2EHG/MFGhW"T0MFbmVhS�PNW"d`JQP<Z?VNC7W�]^MFJUYsVNE_VNE_W[G "  ¬ JUG/VNC7W�fgS^WNÌ�f"E_W[YsVNG2SUT*VNC7W�fgS^SUP<ZFEHYFJQVhWDEHYFZ7W"c*W[YFZ7W[YsVSUy�ÉhW[fgV � ¬ EHY4JLcqJQPNVNEHf"MFbHJQP~fgS^SUP<ZFEHYFJQVhWXGhRmGhVhW[O�\ãYFJUOXW[b_Re��C7W[Y � ¬ EHGKWgvmcqJUYFZ7W[Z4EHY4VNC7WtyqJUGNEHG� � ü! � o
��Wtf"JUYeZ7S?VNC7W�GNJUOXW�VNCFEHY7dXTaSUPIJUYsR�fgS$lUW[fgVhSUP�º  o��ÎT�º  EHGDJ?fgS$lUW[fgVhSUP Æ EËo WUoqVhP<JUYFGhTaSUP<O?GDbHE_{UWS`Y7WKMFYFZ7W"P�fgS^SUP<ZFEHYFJQVhW�VhP<JUYFGhTaSUP<O?JQVNE_S`YFGkÇ<\^VNC7W[Y�º � ö º  Æ ü Ç � ü! EHG�fgS^SUP<ZFEHYFJQVhWgwnEHYFZ7W"c*W[YFZ7W[YsV"\JUYFZeE_V�EHG�MFGhW"T0MFb�VhS6VNCFEHY7{�SUT-VNC7W9º  JUG�VNC7W�fgS^WNÌ�f"E_W[YsVNG�SUT-VNC7W�fgS$lUW[fgVhSUP
º ��C7W[Y�WgvmcqJUYFZ7W[ZEHY�J?fgS^SUP<ZFEHYFJQVhW~yqJUGNEHG"\�º ö º  � ü! o
��Wtf"JUY�W"lUW[YeZ7S?VNC7W�GNJUOXW�VNCFEHY7dXTaSUPIJXdUW[Y7W"P<JUbãfgS$lQJQP<EHJUYsV�VhW[YFGhSUP�¼  ' Ñ Ñ Ñ ou�IJUOXW[b_RU\qE_To¼  �½ Ñ Ñ Ñ  ÀEHGDJ Æ £�ÿ$»WÇzwzVhW[YFGhSUP[\|VNC7W[Y ¼�� ö ¼  �½ Ñ Ñ Ñ  À � ü  �½ �6�6� � ü  À Æ I^o # Ö Ç
EHGIfgS^SUP<ZFEHYFJQVhW�EHYFZ7W"c*W[YFZ7W[YsV"ou�xY�VNC7W�cqJQPNVNEHf"MFbHJQP�f"JUGhW�SUT/VNC7W�OXW"VhP<EHf�VhW[YFGhSUPK��W�CFJ[lUWXJUb_PNW[JUZ7R
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�ÎV?EHGtSUTKfgS`M7P<GhW�c*S`GNGNE_yqb_W6VhS�PNW[bHJ�v�W[E_VNC7W"PXSUTIVNC7W�fgS`YFZFE_VNE_S`YFG Æ §�Ç�SUP Æ #WÇ<\uSUPXy*SUVNC�SUTIVNC7W[O�o
kDW[bHJ�v7EHY7d Æ §�Ç<\qC7S$��W"lUW"P[\|EHGucFPNSUyqJQyqb_R?cqCsRmGNEHf"JUbHb_R6Y7SUV�lUW"PNR�OXW[JUYFEHY7dUT0MFb Æ TaSUPIOXSUPNW~SUP�b_W[GNGuVNC7W
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fgW"PNVNJUEHY�dUW[Y7W"P<JUbHE§¦"W[Z�VNC7W"SUP<E_W[G�SUT�dUP<J[lmE_VnRUo2�xY�dUW[Y7W"P<JUbË\7TaSUP�GNMFf<C�J?fgS`YFY7W[fgVNE_S`Y�\7VNC7W�Y7SUVNE_S`YFGuSUT
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VNC7W_Ù�EHY7{US$��Gh{mE�OXW"VhP<EHf6CFJUG�VNC7WQÚ�S`EHYFf"JQPe�WLdUPNS`M7c�JUGtJedUPNS`M7crSUT�GhRmO?OXW"VhP<E_W[G"\+y*W[f"JUMFGhW6VNC7W
fgSUPNPNW[Ghc*S`YFZFEHY7dXfgS^SUP<ZFEHYFJQVhW~VhP<JUYFGhTaSUP<O?JQVNE_S`YFG�b_W[J[lUW�VNC7W�OXW"VhP<EHf~EHYslQJQP<EHJUYsV"o
é E_{UW"��EHGhWU\���W���S`MFbHZpGNJ[R#VNCFJQV�VNC7W4GhVNJUYFZFJQP<ZpOXW"VhP<EHf"G6S`Y�VNC7WeVn��SQwXSUPLVNC7PNW"WgwnGhcqC7W"PNW�CFJ[lUW
PNSUVNJQVNE_S`YFJUb*GhRmO?OXW"VhP<E_W[G/y*W[f"JUMFGhW�VNC7W"R?JQPNWKEHYslQJQP<EHJUYsV2MFYFZ7W"P2PNSUVNJQVNE_S`YFG2SUT�VNC7WKGhcqC7W"PNWUo+��WKf"JUY
b_S^SU{�JQV�VNCFEHG�EHY�S`Y7W�SUT-Vn��S��uJ[RmG"�uW[E_VNC7W"PIJUGIJUYÛ®W½C¶¡·�¸�«�VhP<JUYFGhTaSUP<O?JQVNE_S`Y�\|EHY���CFEHf<C���W�PNSUVNJQVhW
VNC7W�GhcqC7W"PNW�JUYFZ�Y7SUVhW�VNCFJQVKY7SUVNCFEHY7d?f<CFJUY7dUW[G"\*SUPKJUGIJ'Á$®�À^Àk·�¸�«�VhP<JUYFGhTaSUP<O?JQVNE_S`Y�\|EHY���CFEHf<C���W
Z7S�Y7SUVKOXS$lUW�VNC7W�GhcqC7W"PNWU\|JUbHb�VNC7W�c*S`EHYsVNGDPNW[O?JUEHYëºFvmW[Z�\|JUYFZe��W:ÉNMFGhV�PNSUVNJQVhW�VNC7W�fgS^SUP<ZFEHYFJQVhW
GhRmGhVhW[O�o � S6VNCFEHG�EHGDVNJUYsVNJUOXS`MFYsVKVhSLJ?PNW[bHJQy*W[bHbHEHY7dtSUT/VNC7W�c*S`EHYsVNG"ohÈ7PNS`O VNC7W�bHJQVhVhW"P Æ cqJUGNGNE_lUW�Ç
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cqJQPNVNEHf"MFbHJQP�T0JUO?EHb_R6SUT+fgS^SUP<ZFEHYFJQVhW�VhP<JUYFGhTaSUP<O?JQVNE_S`YFG"o
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ü! « :  Æ ü ' Ç Æ TaSUP2VNC7W�cqM7PNc*S`GhW[G+SUT*VNCFEHG/JUYFZ?VNC7W�TaS`bHb_S$��EHY7d~GhW[fgVNE_S`Y�E_V-��EHbHbmy*W�fgS`YslUW[YFE_W[YsV�Y7SUV
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È7PNS`O�VNC7WIJQy*S$lUWIZFEHGNf"MFGNGNE_S`Yt��W�Z7W[ZFMFfgWDVNCFJQV2��CFJQV/��WIOXW[JUY?y^R?J�GhRmO?OXW"VhPNRU\mEËo WUosEHYslQJQP<EHJUYFfgW
SUT+VNC7W�OXW"VhP<EHf�MFYFZ7W"P�J?fgS^SUP<ZFEHYFJQVhW~VhP<JUYFGhTaSUP<O?JQVNE_S`Y�\FEHG�VNC7W�GhVNJQVhW[OXW[YsV

ý�· ' Æ ü Ç öªý  ' Æ ü Ç � Æ l^o #WÇ

�xYFZ7W"W[Z�\^TaPNS`O�VNC7W�cqJUGNGNE_lUW�c*S`EHYsV2SUT�lmE_W"��\^EHY?��CFEHf<C6J�fgS^SUP<ZFEHYFJQVhWIVhP<JUYFGhTaSUP<O?JQVNE_S`Y?PNW"cFPNW[GhW[YsVNG
J�PNW[bHJQy*W[bHbHEHY7dISUT�VNC7WDc*S`EHYsVNG/SUT*VNC7WIGhcqJUfgWU\^VNCFEHG-W[]^MFJQVNE_S`Y6fgS`OXcqJQPNW[G2VNC7W�S`bHZ?OXW"VhP<EHfDJQV�J�c*S`EHYsV# Æ ��E_VNC�fgS^SUP<ZFEHYFJQVhW[G ü! Ç-��E_VNCXVNC7WKY7W"��OXW"VhP<EHf�JQV�VNC7WIc*S`EHYsV1# · ��CFEHf<C6CFJUG2VNC7WIGNJUOXWIlQJUbHM7W[G
SUTqVNC7WuY7W"��fgS^SUP<ZFEHYFJQVhW[G+JUG�VNC7Wuc*S`EHYsV2#jCFJUZtEHY�VNC7WuS`bHZ�fgS^SUP<ZFEHYFJQVhWuGhRmGhVhW[O�\�:  Æ # · Ç ö ü! Æ #>Ç<o
BDC7W�JQy*S$lUW�W[]^MFJUbHE_VnR�GhVNJQVhW[G�VNCFJQVDVNC7W�Y7W"��OXW"VhP<EHf~JQV�VNC7W�c*S`EHYsV3# · CFJUGDVNC7W�GNJUOXW�T0MFYFfgVNE_S`YFJUb
Z7W"c*W[YFZ7W[YFfgW�S`Y#VNC7WeY7W"� fgS^SUP<ZFEHYFJQVhW[G6JUG?VNC7WeS`bHZ#OXW"VhP<EHf�S`Y#VNC7WeS`bHZ#fgS^SUP<ZFEHYFJQVhW[G6JQV6VNC7W
c*S`EHYsV/#Xo BDC^MFG�J�Y7W[E_d`Csy*S`M7P<C7S^SmZpSUT�# · EHY�VNC7W�Y7W"� fgS^SUP<ZFEHYFJQVhW[G�b_S^SU{mG�EHZ7W[YsVNEHf"JUbIVhSpJ
Y7W[E_d`Csy*S`M7P<C7S^SmZ4SUT*# EHY�VNC7W6S`bHZrfgS^SUP<ZFEHYFJQVhW[G"\+JUYFZ�VNC7W"R�f"JUYry*W6O?JQcFc*W[Z�EHYsVhS�W[JUf<C
SUVNC7W"P
·�À?²%Ä7«?¶¡­k·L½^®%¯�¯ ³Q\FEËo WUo^GNMFf<C?VNCFJQV�JUbHbFVNC7WIOXW"VhP<EHf�cFPNSUc*W"PNVNE_W[G"\sbHE_{UW�ZFEHGhVNJUYFfgW[G"\mJQPNW�cFPNW[GhW"PNlUW[Z�o-��SUVhW
VNCFJQV/VhS�Z7W"VhW[fgV2J�fgS`YsVNEHY^M7S`MFG/GhRmO?OXW"VhPNRtEHYtVNCFEHG-�uJ[RU\^��WDS`YFb_R�Y7W"W[ZXVhS�fgS`YFGNEHZ7W"P/EHY�º|YFE_VhW[GNEHO?JUb
fgS^SUP<ZFEHYFJQVhWeVhP<JUYFGhTaSUP<O?JQVNE_S`YFG"o��xY�VNCFJQV�f"JUGhWU\DVNC7WeJQy*S$lUW4JUOXS`MFYsVNG6VhSrVNC7WeGhVNJQVhW[OXW[YsVLVNCFJQV
OXW"VhP<EHf"JUbHb_R�VNC7W�GhcqJUfgW�VNEHOXWDb_S^SU{mG+VNC7W�GNJUOXW���C7W[YtS`Y7WDOXS$lUW[G2EHY�º|YFE_VhW[GNEHO?JUbHb_RKEHY�VNC7WDZFE_PNW[fgVNE_S`Y
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fgS^SUP<ZFEHYFJQVhW�VhP<JUYFGhTaSUP<O?JQVNE_S`Y
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VhS�dUW[Y7W"P<JQVhW�J�GhRmO?OXW"VhPNR�SUT�VNC7W4OXW"VhP<EHfQo|¨�W"PNW�RUS`Méf"JUYjJUYFZ�GNC7S`MFbHZ#VNCFEHY7{�SUT
¸  JUGLJ
lUW[fgVhSUP�ºqW[bHZty*W[f"JUMFGhWU\sW"lUW[Y?VNC7S`M7d`C?fgS^SUP<ZFEHYFJQVhW[G-VNC7W[O?GhW[b_lUW[G-SUT�fgS`M7P<GhWDZ7S�Y7SUV-VhP<JUYFGhTaSUP<OþbHE_{UW
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SUT�VNC7WIOXW"VhP<EHfQo�Ý�TaVhW"PuJUbHbË\s��WKf"JUY�JUbHGhS�Ghc*W[JQ{XSUT�T0MFYFfgVNE_S`YFG/SUP�lUW[fgVhSUPHºqW[bHZFG-��E_VNC6GhRmO?OXW"VhP<E_W[G"\
JUYFZ
VNCFEHGtf"JUY
y*W�WgvmVhW[YFZ7W[Z�VhS�JQPNyqE_VhP<JQPNR�VhW[YFGhSUP'ºqW[bHZFG Æ JUb_VNC7S`M7d`C
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BDC^MFGuTaSUPDJtGNf"JUbHJQP[\7VNC7W é E_W~Z7W"P<E_lQJQVNE_lUW~EHGOÉNMFGhVuVNC7WKSUP<ZFEHYFJQPNR6ZFE_PNW[fgVNE_S`YFJUb|Z7W"P<E_lQJQVNE_lUWU\FJUYFZ�VNCFEHG
EHGIJUG~E_VIGNC7S`MFbHZey*W�GNEHYFfgWtGNJ[RmEHY7d�VNCFJQVKJ�T0MFYFfgVNE_S`Y�CFJUGKJ�fgW"PNVNJUEHY4GhRmO?OXW"VhPNReJUOXS`MFYsVNGIVhSLVNC7W
JUGNGhW"PNVNE_S`Y�VNCFJQV�E_VNGDZ7W"P<E_lQJQVNE_lUW�EHY�JXcqJQPNVNEHf"MFbHJQPDZFE_PNW[fgVNE_S`YLlQJUYFEHGNC7W[G"o
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BDC7W"PNW�JQPNW�GhW"lUW"P<JUbãEHOXc*SUPNVNJUYsVuVNCFEHY7d`GuVhS�Y7SUVhW�JQy*S`M7V�VNCFEHGuWgvmcFPNW[GNGNE_S`Y��

§QoIBDC7W-PNW[GNMFb_Vãb_S^SU{mG�Y7S`YmwnfgS$lQJQP<EHJUYsV"\`EËo WUo$Y7S`YmwzVhW[YFGhSUP<EHJUbËo�¥uM7VãJUG�J�ZFE»Ø*W"PNW[YFfgW/SUTmVn��SIlUW[fgVhSUP<G
JQV-VNC7W�GNJUOXW�c*S`EHYsV Æ PNW[f"JUbHb7VNC7WDbHEHO?E_V�Ö « £�Ç�VNC7W�PNW[GNMFb_V-GNC7S`MFbHZtJQd`JUEHYXy*W�J~lUW[fgVhSUP[o/BDCFEHG
EHGuEHYFZ7W"W[Z�VNC7W~f"JUGhWUo Å Y7WK�uJ[R�VhS?O?JQ{UW~VNCFEHG�O?JUYFE_TaW[GhVuEHGuVhSXPNW"�DP<E_VhW Æ l^oH§C#WÇ�EHY�VhW"P<O?GuSUT
fgS$lQJQP<EHJUYsV�Z7W"P<E_lQJQVNE_lUW[G"\FJUG 7 � ;  ö ¸ ' Ù ' ;  � ; ' Ù ' ¸  

ö Ù � ;  � Ù�>�¸  � Æ l^oH§CIWÇ

BDCFEHGLGNC7S$��G�VNCFJQV 7 >?;  EHG�JQd`JUEHY�J�lUW[fgVhSUP¾ºqW[bHZ�o ��SUVhWU\�C7S$��W"lUW"P[\�VNCFJQV�VNC7W é E_W
Z7W"P<E_lQJQVNE_lUWU\qEHYefgS`YsVhP<JUGhVIVhS6VNC7W�fgS$lQJQP<EHJUYsVKZ7W"P<E_lQJQVNE_lUWU\|EHG�Z7WNº|Y7W[Z���E_VNC7S`M7V�PNW"TaW"PNW[YFfgW�VhS
JUYsRLOXW"VhP<EHfQo
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BDCFEHGuEHGDJUfgVNMFJUbHb_RLJ é E_W~yFP<JUfN{UW"V"\|EËo WUoqE_VDGNJQVNEHG)ºqW[G�VNC7W � JUfgSUyqE�EHZ7W[YsVNE_VnR� ¸�ÿ � ;4ÿ�Ý �A�  þ � Ý¾ÿ � ¸�ÿ<; �A�  þ � ;4ÿ � Ý¾ÿÅ¸ �A�  ö £ � Æ l^oH§CjWÇ

BDCFEHG�f"JUY�JUbHGhS�y*W�PNW"cqC7P<JUGhW[ZjJUG�VNC7W�GhVNJQVhW[OXW[YsVeVNCFJQVLVNC7W é E_W�Z7W"P<E_lQJQVNE_lUW4EHG�JUbHGhS�J
Z7W"P<E_lQJQVNE_S`YLSUT�VNC7W é E_WKyFP<JUfN{UW"V"\*EËo WUo7VNCFJQVDS`Y7W�CFJUG7 � � ;4ÿ�Ý �  ö � 7 � ;4ÿ�Ý �  þ � ;4ÿ 7 � Ý �  � Æ l^oH§ClWÇ

I^o��+�uJUYsV�VhS�PNW[E_VhW"P<JQVhWKJQV�VNCFEHG/c*S`EHYsV/VNCFJQV�E_V�EHG/WgvmVhPNW[OXW[b_R?MFGhW"T0MFbFVhS�VNCFEHY7{tSUT�lUW[fgVhSUPHºqW[bHZFG
JUGhºqP<GhVDSUP<Z7W"PIbHEHY7W[JQPIZFE»Ø*W"PNW[YsVNEHJUb�SUc*W"P<JQVhSUP<G"\qlmEHJ>¸  « ¸ ö ¸  "  oD�xY�VNCFEHGDf"JUGhWU\*VNC7Wé E_WKyFP<JUfN{UW"V � ¸�ÿ<; � EHGDGNEHOXcqb_RXVNC7W�SUP<ZFEHYFJQPNR�fgS`O?O�M7VNJQVhSUPISUT+ZFE»Ø*W"PNW[YsVNEHJUb*SUc*W"P<JQVhSUP<G"\� ¸�ÿ<; � ö � ¸  "  ÿ<; ' " ' �
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È7PNS`O VNCFEHG�c*S`EHYsVuSUT+lmE_W"��\7VNC7W � JUfgSUyqE�EHZ7W[YsVNE_VnRLEHGuSUy^lmE_S`MFG"o
V oÐ¨IJ[lmEHY7deW[]^MFE_cFc*W[Z�VNC7W�GhcqJUfgW�SUT�lUW[fgVhSUP'ºqW[bHZFG���E_VNC�J é E_W�JUb_dUW"yFP<JeGhVhP<MFfgVNM7PNWU\+EHY�T0JUfgV
��E_VNCLVNC7W�GhVhP<MFfgVNM7PNW�SUT-JUYU·�¬CB ¬a·¡¶Y«NÃeø%·�Ä7«N¬$Àk·L²%¬5®%¯ ð ·Â«'®%¯ û0«�.N­e®Q\|E_V�EHG�T0JUE_PDVhS6JUGh{�� VNC7W é E_W
JUb_dUW"yFP<J�SUT���CFJQV�dUPNS`M7cGìU�_o���W[bHbË\���W�CFJ[lUWLGhW"W[YrJQy*S$lUW�VNCFJQV���W6f"JUYrVNCFEHY7{�SUT�lUW[fgVhSUP
ºqW[bHZFG�JUG-EHY�º|YFE_VhW[GNEHO?JUbUdUW[Y7W"P<JQVhSUP<G+SUT|fgS^SUP<ZFEHYFJQVhWuVhP<JUYFGhTaSUP<O?JQVNE_S`YFG"o�¨�W[YFfgWU\`TaSUP<O?JUbHb_R�JQV
b_W[JUGhV"\7VNC7W é E_W~JUb_dUW"yFP<JtSUT�lUW[fgVhSUPhºqW[bHZFGuEHGuVNC7W é E_W~JUb_dUW"yFP<JtSUTãVNC7W~dUPNS`M7c�SUT�fgS^SUP<ZFEHYFJQVhW
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Z7W"P<E_lQJQVNE_lUWISUTn¸ fgS`YsVhP<JUfgVhW[Z���E_VNC?W[JUf<CLSUT�VNC7W~M7cFc*W"P�EHYFZFEHfgW[G"\sJUYFZ>»~VhW"P<O?G���E_VNC�J�cqbHMFG2GNE_d`Y�\
EHYslUS`b_lmEHY7d�VNC7W~fgS`YslQJQP<EHJUYsV�Z7W"P<E_lQJQVNE_lUWKSUTn¸ fgS`YsVhP<JUfgVhW[Z���E_VNC�W[JUf<CLSUTãVNC7W~b_S$��W"PDEHYFZFEHfgW[G Æ Y7SUVhW
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� EHYFfgW�VNC7W"RpJQPNW�JUGNGhSmf"EHJQVhW[Zj��E_VNC�GhRmO?OXW"VhP<E_W[G�SUT�GhcqJUfgW4VNEHOXWU\IJUYFZjGNEHYFfgW�GhRmO?OXW"VhP<E_W[GLJQPNW
JUb_�uJ[RmG?SUTIT0MFYFZFJUOXW[YsVNJUbuEHOXc*SUPNVNJUYFfgW�EHY�cqCsRmGNEHf"G"\�Ë�EHbHbHEHY7d�lUW[fgVhSUP<G6��EHbHb2cqbHJ[R
JUY#EHOXc*SUPNVNJUYsV
PNS`b_WDEHYXVNC7W�TaS`bHb_S$��EHY7d7o Å M7P/OXS`GhV2EHO?OXW[ZFEHJQVhWDfgS`YFfgW"P<YX��EHbHb^y*W���E_VNCtVNC7W�fgS`YFGhW"PNlUW[Z6]^MFJUYsVNE_VNE_W[G
JUGNGhSmf"EHJQVhW[Ze��E_VNCëË�EHbHbHEHY7d�lUW[fgVhSUP<G"o���W���EHbHb|PNW"VNM7P<Y�VhS6J6OXSUPNW�Z7W"VNJUEHb_W[Z�ZFEHGNf"MFGNGNE_S`YLSUT�Ë�EHbHbHEHY7d
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VNC7W�fgS`bHb_W[fgVNE_S`Y�SUT+JUbHbGË�EHbHbHEHY7d�lUW[fgVhSUP<GDSUT�VNC7WXÙ�EHY7{US$��Gh{mE�OXW"VhP<EHfKdUW[Y7W"P<JQVhW�VNC7W é E_W~JUb_dUW"yFP<JtSUT
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��WXJQPNWtMFGhW[Z�VhSLVNC7W�T0JUfgVKVNCFJQVKGhRmO?OXW"VhP<E_W[G�b_W[JUZeVhSLfgS`YFGhW"PNlUW[Z4]^MFJUYsVNE_VNE_W[G Æ ��S^W"VNC7W"P[� GIVNC7W"SQw
PNW[OQÇ<o�È7SUP�Wgv7JUOXcqb_WU\7EHY�f"bHJUGNGNEHf"JUb*OXW[f<CFJUYFEHf"G"\mVNC7W~JUY7d`MFbHJQP�OXS`OXW[YsVNMFO:SUT�J�cqJQPNVNEHf"b_WIOXS$lmEHY7d
EHY�JXPNSUVNJQVNE_S`YFJUbHb_R�GhRmO?OXW"VhP<EHfIdUP<J[lmE_VNJQVNE_S`YFJUb�ºqW[bHZ�EHG�fgS`YFGhW"PNlUW[Z�o/�xYLVNC7W�cFPNW[GhW[YsVDfgS`YsVhWgvmV"\qVNC7W
fgS`YFfgW"cFV~SUT�� GhRmO?OXW"VhP<E_W[GKSUT�J�dUP<J[lmE_VNJQVNE_S`YFJUb�ºqW[bHZ��*EHGIPNW"cqbHJUfgW[Z4y^R�� GhRmO?OXW"VhP<E_W[GKSUT2VNC7W?OXW"Vxw
P<EHfQ�_\|JUYFZe��W�VNC7W"PNW"TaSUPNW�Wgvmc*W[fgVKfgS`YFGhW"PNlUW[Z�f<CFJQPNdUW[GKJUGNGhSmf"EHJQVhW[Z���E_VNC�VNC7W�cFPNW[GhW[YFfgW�SUT Ë�EHbHbHEHY7d
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��W�Y7S$� fgS`OXWLVhS�S`Y7WLSUTDVNC7WLOXS`GhVtEHOXc*SUPNVNJUYsVtfgS`YFfgW"cFVNG�SUT~iIW[Y7W"P<JUb�kDW[bHJQVNE_lmE_VnRrJUYFZ
k�E_Wgw
O?JUYFYFEHJUYLiIW"S`OXW"VhPNRU\mVNCFJQV�SUT�f"M7PNlQJQVNM7PNWIJUYFZ6C7S$��VhStZ7W[GNfgP<E_y*WDE_V�EHYXVhW[YFGhSUP<EHJUbFVhW"P<O?G"o ÝIOXS`Y7d
SUVNC7W"P�VNCFEHY7d`G"\7VNCFEHGu��EHbHbçº|YFJUbHb_R6JUbHb_S$��MFG�VhS6Z7W[f"EHZ7W�MFYFJUO�yqE_d`M7S`MFGNb_R6E_T+JXd`E_lUW[Y�OXW"VhP<EHf~EHG�ÉNMFGhV
VNC7W Æ ê|JQVkÇxÙ�EHY7{US$��Gh{mE�OXW"VhP<EHf?EHYrZFEHGhd`MFEHGhWXSUP�VNC7W�OXW"VhP<EHf?SUTDJ�dUW[Y^MFEHY7W[b_R�f"M7PNlUW[Z
GhcqJUfgWUo��ÎV
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Ý cFP<E_SUP<EË\2VNC7W�k�E_W[O?JUYFY�VhW[YFGhSUP�CFJUGQ#�j�l ö V Ó fgS`OXc*S`Y7W[YsVNG�EHY V ZFEHOXW[YFGNE_S`YFG"oª¨�S$��W"lUW"P[\
y*W[f"JUMFGhWuSUT|J~bHJQPNdUW�Y^MFO�y*W"P�SUT*GhRmO?OXW"VhP<E_W[G"\QVNC7W�JUfgVNMFJUbFY^MFO�y*W"P�SUT|EHYFZ7W"c*W[YFZ7W[YsV�fgS`OXc*S`Y7W[YsVNG
EHGDO�MFf<C�GNO?JUbHb_W"P[o
�xY4dUW[Y7W"P<JUbË\�VhS�PNW[JUZ4S%Ø�JUbHb�VNC7WXGhRmO?OXW"VhP<E_W[GKTaPNS`O VNC7WXTaSUP<O�MFbHJ Æ Ö o jWÇKEHGKZFE»Ì�f"MFb_V"o Å Y7W��uJ[R
VhS�GNEHOXcqbHE_TaRrVNCFEHY7d`G�EHG?VhS�b_S^SU{#JQVLVNC7W�k�E_W[O?JUYFYpf"M7PNlQJQVNM7PNWeVhW[YFGhSUP�JQV�VNC7W�SUP<E_d`EHY ü 4 SUT�J
k�E_W[O?JUYFYLY7SUP<O?JUb|fgS^SUP<ZFEHYFJQVhW~GhRmGhVhW[O Æ SUPDGhS`OXWKSUVNC7W"PDEHY7W"PNVNEHJUb|fgS^SUP<ZFEHYFJQVhWKGhRmGhVhW[OQÇ<o/�xY�VNCFJQV
f"JUGhWU\mJUbHbmVNC7WHºqP<GhV/Z7W"P<E_lQJQVNE_lUW[G+SUT*VNC7WDOXW"VhP<EHf�ZFEHGNJQcFc*W[JQP-JUYFZtS`YFb_R�VNC7WHºqP<GhV-Vn��S�VhW"P<O?G-SUT Æ Ö o jWÇ
fgS`YsVhP<E_yqM7VhWUo Å Y7WÍº|YFZFGN�WYX[Z[\ Æ ü 4 Ç ö ý W ( Æ " Z % ( XY\ � " \ % ( X[Z Ç Æ ü 4 Ç
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�xY?cFP<EHYFf"E_cqb_WU\UVNCFEHG/WgvmcFPNW[GNGNE_S`Y?EHG2GNM�Ì�f"E_W[YsVNb_RXGNEHOXcqb_W�VhS�JUbHb_S$��S`Y7W�VhS�PNW[JUZ6S%ØeJUbHbFVNC7WIGhRmO?OXWgw
VhP<E_W[G�SUT/VNC7Wtk�E_W[O?JUYFY�VhW[YFGhSUP[oÐ¨�S$��W"lUW"P[\�E_VIEHGIOXSUPNW�EHYFGNE_d`CsVhT0MFb�VhSLZ7W"P<E_lUW�VNC7W[GhWtGhRmO?OXW"VhP<E_W[G
EHY
J�ZFE»Ø*W"PNW[YsV��uJ[RU\/S`Y7W���CFEHf<C���EHbHb/JUbHGhS4O?JQ{UWLf"b_W[JQP>h�±�³�VNC7W�k�E_W[O?JUYFYrVhW[YFGhSUPtCFJUG�VNC7W[GhW
GhRmO?OXW"VhP<E_W[G"o

§QoRN�WYX[Z[\ ö � N�WYXY\]Z
BDCFEHGuEHG�SUy^lmE_S`MFGNb_R6VhP<M7W~TaPNS`O VNC7W�Z7WNº|YFE_VNE_S`Y�SUP�y^RLfgS`YFGhVhP<MFfgVNE_S`Y�o

#^oRN�WYX[Z[\ ö � NRXYW"Z[\
BDCFEHG�EHGDJ6fgS`YFGhW[]^M7W[YFfgW�SUT+VNC7W�T0JUfgV�VNCFJQV�VNC7W�OXW"VhP<EHf~EHG�fgS$lQJQP<EHJUYsVNb_R�fgS`YFGhVNJUYsV"o��xY�T0JUfgV"\
��W�f"JUYef"JUbHf"MFbHJQVhW
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I^oRN W ì X[Z[\ í ö £
BDCFEHG ¥uEHJUYFf<CFE|EHZ7W[YsVNE_VnRXEHG�J�fgS`YFGhW[]^M7W[YFfgWISUT�VNC7W�T0JUfgVuVNCFJQV2VNC7W"PNWKEHG2Y7S�VhSUP<GNE_S`Y�o-�xY?T0JUfgV"\
JQcFcqb_RmEHY7d � Ù Z ÿÉÙ�\ � VhS?VNC7W�fgS$lUW[fgVhSUPpÙ^X @ \ @ J?GNf"JUbHJQP[\7S`Y7W�CFJUGÙ ì Z Ù�\)Ù X í @ ö £�£_N ( ì X[Z[\ í Ù ( @ ö £ � Æ Ö oH§CIWÇ
ÝIGLVNCFEHGLCFJUG�VhS�y*W4VhP<M7W4TaSUP�JUbHbKGNf"JUbHJQP<G @ \IVNCFEHGLEHOXcqbHE_W[G`N W ì X[Z[\ í ö £ Æ VhS#GhW"W4VNCFEHG
RUS`MrfgS`MFbHZ�WUo d7o+f<C7S^S`GhW�VNC7W Æ b_Smf"JUbHb_R�Z7WNº|Y7W[Z5ÇIfgS^SUP<ZFEHYFJQVhW6T0MFYFfgVNE_S`YFG @ Æ ü Ç ö ü! ��E_VNCÙ ( @ ö21  ( Ç<o

V oRN�WYX[Z[\ ö NOZ[\IWYX
BDCFEHG�EHZ7W[YsVNE_VnRU\2GhVNJQVNEHY7d�VNCFJQVXVNC7W�k�E_W[O?JUYFYrVhW[YFGhSUP?EHGtGhRmO?OXW"VhP<EHf�EHY
E_VNGtVn��S�cqJUE_P<G�SUT
EHYFZFEHfgW[G"\sEHG2Y7SUV�JUY�EHYFZ7W"c*W[YFZ7W[YsV/GhRmO?OXW"VhPNRXyqM7V2f"JUY6y*WIZ7W[ZFMFfgW[Z?TaPNS`OþVNC7WIVNC7PNW"W�SUVNC7W"P
GhRmO?OXW"VhP<E_W[Guy^RLGhS`OXW�Y7SUVDcqJQPNVNEHf"MFbHJQP<b_R6EHYsVhW"PNW[GhVNEHY7dXJUb_dUW"yFP<JUEHf�O?JUYFE_cqMFbHJQVNE_S`YFG"o
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��Wtf"JUY�Y7S$�(fgS`MFYsVIC7S$�(O?JUYsR�EHYFZ7W"c*W[YFZ7W[YsV�fgS`OXc*S`Y7W[YsVNG�VNC7W�k�E_W[O?JUYFY�VhW[YFGhSUPIPNW[JUbHb_RLCFJUG"o
Æ §�ÇtEHOXcqbHE_W[G�VNCFJQVXVNC7W�GhW[fgS`YFZ�cqJUE_PXSUTIEHYFZFEHfgW[Gtf"JUY�S`YFb_RrVNJQ{UW Æ VE� IWÇ��%# ö l�EHYFZ7W"c*W[YFZ7W[YsV
lQJUbHM7W[G"o Æ #WÇ/EHOXcqbHE_W[G+VNC7WIGNJUOXWITaSUP2VNC7WhºqP<GhV2cqJUE_P/SUT�EHYFZFEHfgW[G"o Æ V Ç-VNC^MFG2GNJ[RmG�VNCFJQV2VNC7WKk�E_W[O?JUYFY
f"M7PNlQJQVNM7PNW�VhW[YFGhSUP�y*W[CFJ[lUW[G+bHE_{UW�JIGhRmO?OXW"VhP<EHf Æ l � lWÇãO?JQVhP<E�v�JUYFZ�VNC7W"PNW"TaSUPNWuCFJUG Æ l ��Ö Ç��%# ö #m§
fgS`OXc*S`Y7W[YsVNG"o Æ IWÇ2VNC7W[Y�cFPNS$lmEHZ7W[G2S`Y7WKJUYFZ�S`YFb_RXS`Y7WKOXSUPNW~JUZFZFE_VNE_S`YFJUbqfgS`YFGhVhP<JUEHYsVuGhS�VNCFJQVuVNC7W
VhSUVNJUbãY^MFO�y*W"PDSUT+EHYFZ7W"c*W[YFZ7W[YsVufgS`OXc*S`Y7W[YsVNG�EHGh#%£mo
��SUVhWXVNCFJQVKVNCFEHGKJQdUPNW"W[G~cFPNW[f"EHGhW[b_R���E_VNCeS`M7PKcFPNW"lmE_S`MFGIfgS`MFYsVNEHY7dLSUT2C7S$�þO?JUYsReSUT/VNC7WXGhW[fgS`YFZ
Z7W"P<E_lQJQVNE_lUW[G?SUT~VNC7W�OXW"VhP<EHf�f"JUYFY7SUV6y*WeGhW"V6VhSF¦"W"PNS
y^R�JrfgS^SUP<ZFEHYFJQVhWeVhP<JUYFGhTaSUP<O?JQVNE_S`Y��eVNC7W
GhW[fgS`YFZeZ7W"P<E_lQJQVNE_lUW~SUT�VNC7W�OXW"VhP<EHf~CFJUG�§?£�£6EHYFZ7W"c*W[YFZ7W[YsVufgS`OXc*S`Y7W[YsVNG"\FVhS?y*W�fgS`OXcqJQPNW[Z���E_VNC
VNC7W V>� Æ V�� j � lWÇ�� Æ # � IWÇ ö ¼%£�fgS`OXc*S`Y7W[YsVNG~SUT�VNC7WXO?JQVhP<E�v�SUT�VNCFE_P<Z�Z7W"P<E_lQJQVNE_lUW[GKSUT�VNC7W
fgS^SUP<ZFEHYFJQVhW[G"o BDCFEHG6JUbHGhS�b_W[J[lUW[G¾#%£�fgS`OXc*S`Y7W[YsVNG"o ��W4VNC^MFGLGhW"W�lUW"PNRpWgvmcqbHEHf"E_VNb_R
VNCFJQVLVNC7W
k�E_W[O?JUYFYrf"M7PNlQJQVNM7PNW6VhW[YFGhSUPtfgS`YsVNJUEHYFG�JUbHb/VNC7W�fgS^SUP<ZFEHYFJQVhW�EHYFZ7W"c*W[YFZ7W[YsV�EHY7TaSUP<O?JQVNE_S`YrJQy*S`M7V
VNC7W�dUW"S`OXW"VhPNR�M7c�VhS6GhW[fgS`YFZeZ7W"P<E_lQJQVNE_lUW[G�SUT+VNC7W�OXW"VhP<EHfQo/�xY�T0JUfgV"\|E_VDf"JUY�y*W�GNC7S$��Y�VNCFJQVIEHY�J
k�E_W[O?JUYFY�Y7SUP<O?JUb�fgS^SUP<ZFEHYFJQVhW�GhRmGhVhW[O S`Y7W�CFJUG

ý  ' Æ ü Ç ö �  ' þ £ þ ô� N  ( Z ' Æ ü 4 Ç ü ( ü Z þ65_Æ ü � Ç � Æ Ö oH§ V Ç� MFGhV�TaSUPtVNC7W�PNW[fgSUP<Z�\+��Y7SUVhWLC7W"PNW�VNCFJQVtEHY�dUW[Y7W"P<JUbuZFEHOXW[YFGNE_S`Y��pVNC7WLk�E_W[O?JUYFYrVhW[YFGhSUPXCFJUG� � Æ � � � §�Ç��^§C#KEHYFZ7W"c*W[YFZ7W[YsV�fgS`OXc*S`Y7W[YsVNG"o-BDCFEHG�EHG�W[JUGhR�VhS�GhW"WuTaSUPn� ö #^\`��C7W"PNW�VNCFEHG�TaSUP<O�MFbHJ
cFPNW[ZFEHfgVNG�S`Y7W�EHYFZ7W"c*W[YFZ7W[YsV�fgS`OXc*S`Y7W[YsV"o4�xYFZ7W"W[Z�\+P<JQVNC7W"PtSUy^lmE_S`MFGNb_R�VNC7W�S`YFb_R�EHYFZ7W"c*W[YFZ7W[YsV
Y7S`YmwzlQJUYFEHGNCFEHY7dtfgS`OXc*S`Y7W[YsVDSUT�VNC7W�k�E_W[O?JUYFYLVhW[YFGhSUP�EHY�VNCFEHG�f"JUGhW�EHG*N ô � ô � o
È+EHYFJUbHb_RU\KJ���SUP<ZéSUTt�uJQP<YFEHY7d7��VNC7W"PNWrJQPNWrJ#bHJQPNdUW�Y^MFO�y*W"P�SUTtGNE_d`Y�fgS`YslUW[YsVNE_S`YFG�EHYslUS`b_lUW[Z
EHY
VNC7W�Z7WNº|YFE_VNE_S`Y�SUTIVNC7W�k�E_W[O?JUYFY
VhW[YFGhSUP Æ JUYFZ�E_VNGXfgS`YsVhP<JUfgVNE_S`YFGX��W���EHbHb2ZFEHGNf"MFGNG�y*W[b_S$�ÍÇ<\
GhS���C7W[Y7W"lUW"P�PNW[JUZFEHY7deJey*S^SU{�SUPtJQPNVNEHf"b_WU\-EHY�cqJQPNVNEHf"MFbHJQP���C7W[YrRUS`Mr�uJUYsV�VhS4MFGhW6PNW[GNMFb_VNG�SUP
W[]^MFJQVNE_S`YFG2cFPNW[GhW[YsVhW[Z�VNC7W"PNWU\mO?JQ{UWKGNM7PNW���CFJQV�fgS`YslUW[YsVNE_S`YFGuJQPNWIy*W[EHY7d�MFGhW[Z�JUYFZ?W[E_VNC7W"PuJUZ7SUcFV
VNC7S`GhW�SUPIVhP<JUYFGNbHJQVhW�VNC7W�PNW[GNMFb_VNG�EHYsVhS�GhS`OXW�SUVNC7W"PKfgS`YslUW[YsVNE_S`Y�oÐÝIGIJ�f<C7W[fN{|�DVNC7W�fgS`YslUW[YsVNE_S`YFG
MFGhW[ZeC7W"PNW�JQPNW�GNMFf<C�VNCFJQV�N�  ¥   ¥ JUG���W[bHb�JUG�VNC7W�f"M7PNlQJQVNM7PNW�GNf"JUbHJQP Æ VhS�y*W�EHYsVhPNSmZFMFfgW[Z�y*W[b_S$�ÍÇ
JQPNWÍÁ$²�Àk·¡¶¡·�¸�«�TaSUP�VNC7W�GhVNJUYFZFJQP<Z�OXW"VhP<EHfKS`Y�VNC7W�Vn��SQwnGhcqC7W"PNWUo
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BDC7WXk�E_W[O?JUYFYeVhW[YFGhSUP[\�JUGK��WXCFJ[lUW?GhW"W[Y�\�EHGKJ�TaS`M7PhwnEHYFZ7Wgv�VhW[YFGhSUP[o�È7SUP�O?JUYsR�cqM7PNc*S`GhW[G�VNCFEHG
EHG�Y7SUVtVNC7WLOXS`GhVXMFGhW"T0MFb/SUy�ÉhW[fgV"oU¥uM7V���W�f"JUY�fgPNW[JQVhW�Y7W"�:VhW[YFGhSUP<G�y^RrfgS`YsVhP<JUfgVNE_S`YFGtSUTDVNC7W
k�E_W[O?JUYFYXVhW[YFGhSUP[o�ÞKM7W�VhS�VNC7WIGhRmO?OXW"VhP<E_W[G-SUT*VNC7W�k�E_W[O?JUYFYXVhW[YFGhSUP[\sVNC7W"PNW�EHG-W[GNGhW[YsVNEHJUbHb_R�S`YFb_R
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BDC^MFG"\�TaSUPs� ö V \�VNC7WXk�EHf"f"E�VhW[YFGhSUP�CFJUGX§?£�EHYFZ7W"c*W[YFZ7W[YsVIfgS`OXc*S`Y7W[YsVNG"\�TaSUPs� ö ILE_V~CFJUGXl^\
��CFEHb_WITaSUP_� ö #�VNC7W"PNW~EHGuS`YFb_Re§Ky*W[f"JUMFGhW~VNC7W"PNW�EHG�S`YFb_R6S`Y7W~EHYFZ7W"c*W[YFZ7W[YsVufgS`OXc*S`Y7W[YsVuSUT�VNC7W
k�E_W[O?JUYFY�f"M7PNlQJQVNM7PNW~VhW[YFGhSUP�VhS6GhVNJQPNVDS%Ø���E_VNC�o
BDC7W"PNW�EHG�S`Y7W�OXSUPNW�fgS`YsVhP<JUfgVNE_S`Y���W�f"JUY�c*W"PNTaSUP<O�\2YFJUOXW[b_R�S`Y�VNC7W�k�EHf"f"EuVhW[YFGhSUP?E_VNGhW[b_TÎ\/VhS
SUyFVNJUEHY���CFJQVDEHGDf"JUbHb_W[ZLVNC7W'µh·L½^½?·�À?½^®%¯§®%­�SUP'½?¿�­k¸%®�¶¡¿�­�«XÀ?½^®%¯§®%­N � öªý  ' N  ' � Æ Ö oH§ Ö Ç

Å Y7W~O?E_d`CsVuCFJ[lUW~VNC7S`M7d`CsVuVNCFJQVDEHY6TaS`M7P�ZFEHOXW[YFGNE_S`YFG/VNC7W"PNW~EHGuJUY7SUVNC7W"P��uJ[R�SUT�fgS`YFGhVhP<MFfgVNEHY7dtJ
GNf"JUbHJQP[\Fy^RLfgS`YsVhP<JUfgVNEHY7d6VNC7W�k�E_W[O?JUYFYLVhW[YFGhSUP���E_VNCLVNC7W é W"lmE�wx�uE_lmE_V"aJ�VhW[YFGhSUP[\FyqM7VÖ  ' 0 Z N  ' 0 Z ö £ Æ Ö oH§C¼WÇ

y*W[f"JUMFGhW�SUT�VNC7W�¥uEHJUYFf<CFE�EHZ7W[YsVNE_VnRUo
��SUVhW�VNCFJQV+TaSUPn� ö #�VNC7Wuk�E_W[O?JUYFY�f"M7PNlQJQVNM7PNW�VhW[YFGhSUP-CFJUG+JUG-O?JUYsR�EHYFZ7W"c*W[YFZ7W[YsVãfgS`OXc*S`Y7W[YsVNG
JUG�VNC7W6k�EHf"f"E/GNf"JUbHJQP[\�YFJUOXW[b_R�S`Y7WU\+JUYFZ�VNCFJQV�EHY4VNC7PNW"W6ZFEHOXW[YFGNE_S`YFGIVNC7W6k�EHf"f"E-VhW[YFGhSUP�CFJUG�JUG
O?JUYsR�fgS`OXc*S`Y7W[YsVNG�JUGuVNC7WKk�E_W[O?JUYFY�VhW[YFGhSUP[\m��C7W"PNW[JUGuEHY�TaS`M7P�ZFEHOXW[YFGNE_S`YFG-VNC7W"PNW~JQPNW~GhVhP<EHfgVNb_R
b_W[GNGtfgS`OXc*S`Y7W[YsVNGXSUT�VNC7W�k�EHf"f"E�VhW[YFGhSUPXVNCFJUY
SUT�VNC7W�k�E_W[O?JUYFY
VhW[YFGhSUP[orBDCFEHG�CFJUGtcFPNSUTaS`MFYFZ
EHOXcqbHEHf"JQVNE_S`YFG-TaSUPuVNC7WIZ7RmYFJUO?EHf"G2SUT�dUP<J[lmE_VnR6EHY6VNC7W[GhWKZFEHOXW[YFGNE_S`YFG"oã�xY6T0JUfgV"\m��WI��EHbHbFGhW"WIVNCFJQV�E_V
EHG�S`YFb_R�EHYeZFEHOXW[YFGNE_S`YFG}� = I?VNCFJQVIdUP<J[lmE_VnR�y*W[fgS`OXW[G�VhP<MFb_R�Z7RmYFJUO?EHf"JUbË\F��C7W"PNW�W[OXcFVnReGhcqJUfgW
f"JUY�y*W�f"M7PNlUW[Z�\7��C7W"PNW~dUP<J[lmE_VNJQVNE_S`YFJUb��uJ[lUW[GIf"JUY�Wgv7EHGhVDW"VNfQo§ � ã_àOÏ Õ�è å�Ò àÐáxâ Ò�Î �O� Ñ0Ï �5�O� Ò á Ò ��Ó��O�í�B5P�5â Ò á d ��¨ D èaâ Ò � Ò
BãS�GhW"W4C7S$� JUbHbDSUT~VNCFEHG6f"JUY�y*W�Z7S`Y7W�EHY�cFP<JUfgVNEHfgWU\�b_W"V�MFG6��SUPN{�S`M7V6VNC7W�Wgv7JUOXcqb_WeSUT~VNC7W
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VhSrGhW"WeEHY�VNC7W�f"JUGhW�SUTIVNC7W�Vn��SQwnGhcqC7W"PNW Æ GhW"W¾È+E_d`M7PNW Ö Ç<o � EHYFfgW�JUbHbuVNC7W�dUPNW[JQV
f"E_P<f"b_W[G�S`YeJXVn��SQwnGhcqC7W"PNW�JQPNW�dUW"SmZ7W[GNEHf"G"\qEHY�cqJQPNVNEHf"MFbHJQP�VNC7W�GhW"d`OXW[YsVNGI�Dwx�I\q�DwY¤D\qJUYFZÊ¤-wx�éEHY
VNC7Whºqd`M7PNWU\s��WI{mY7S$�pVNCFJQVuEHYXSUP<Z7W"P2VhS�cqJQP<JUbHb_W[b7VhP<JUYFGhc*SUPNV2J�lUW[fgVhSUP�JUb_S`Y7d�GNMFf<C6J�bHEHY7W���W�ÉNMFGhV
Y7W"W[Z�VhS�O?JQ{UW�GNM7PNWXVNCFJQV�E_VNG�b_W[Y7dUVNC�JUYFZ�VNC7W6JUY7d`b_W?y*W"Vn��W"W[YrVNC7W?lUW[fgVhSUPtJUYFZ�VNC7W?dUW"SmZ7W[GNEHf
bHEHY7W?JQPNW�fgS`YFGhVNJUYsV"o�BDC^MFG�EHO?JQd`EHY7W6J�lUW[fgVhSUP�§6JQV�VNC7W�Y7SUPNVNC�c*S`b_W6��\ãc*S`EHYsVNEHY7d�Z7S$��Ys�uJQP<ZFG
JUb_S`Y7d6VNC7WtbHEHY7W��Dwx�2w � o5È+E_P<GhVDcqJQP<JUbHb_W[b�VhP<JUYFGhc*SUPNV�VNCFEHGDJUb_S`Y7dL�Dwx�éVhS6VNC7W�c*S`EHYsVK�Io|BDC7W"PNW���W
��EHbHb*SUyFVNJUEHY�VNC7W�lUW[fgVhSUPX#^\qc*S`EHYsVNEHY7dXZ7S$��Ys�uJQP<ZFG�JUb_S`Y7d��2w � oçÝIb_VhW"P<YFJQVNE_lUW[b_R�EHO?JQd`EHY7W~cqJQP<JUbHb_W[b
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È+E_d`M7PNW Ö �4È+E_d`M7PNWeEHbHbHMFGhVhP<JQVNEHY7d4VNC7WecqJQVNC�Z7W"c*W[YFZ7W[YFfgW�SUT~cqJQP<JUbHb_W[b�VhP<JUYFGhc*SUPNV?S`Y�Jrf"M7PNlUW[Z
GhcqJUfgWU��÷-W[fgVhSUPL§?JQV��:f"JUY�y*WXcqJQP<JUbHb_W[b+VhP<JUYFGhc*SUPNVhW[Z�JUb_S`Y7d�VNC7W?dUW"SmZ7W[GNEHf?�Dw � VhS4�I\�d`E_lmEHY7d
P<EHGhW2VhSÍ÷-W[fgVhSUP�#^o�ÝIb_VhW"P<YFJQVNE_lUW[b_RU\`E_V�f"JUY�ºqP<GhV�y*W2VhP<JUYFGhc*SUPNVhW[Z�JUb_S`Y7dIVNC7W�dUW"SmZ7W[GNEHf��DwY¤ Æ ÷-W[fgVhSUP
IWÇ�JUYFZ�VNC7W[YeJUb_S`Y7d7¤-wx��VhS6d`E_lUW�VNC7W�÷-W[fgVhSUP V oD�ub_W[JQP<b_R6VNC7W[GhW�Vn��S�JQPNW�ZFE»Ø*W"PNW[YsV"o�BDC7W�JUY7d`b_W
y*W"Vn��W"W[Y�VNC7W[O PNWNêqW[fgVNG�VNC7W�f"M7PNlQJQVNM7PNW~SUT+VNC7W~Vn��SQwnGhcqC7W"PNWUo
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VhP<JUYFGhc*SUPNVNEHY7drVNC7W4lUW[fgVhSUPr§¾ºqP<GhV�VhS�VNC7W4c*S`EHYsVQ¤Do � EHYFfgW�VNC7W�lUW[fgVhSUP�CFJUG�VhS�PNW[O?JUEHYjJQV�J
fgS`YFGhVNJUYsV Æ P<E_d`CsVkÇ~JUY7d`b_W6VhS�VNC7W�bHEHY7W?�DwY¤D\�JQV�VNC7W6c*S`EHYsV�¤(cqJQP<JUbHb_W[b+VhP<JUYFGhc*SUPNV���EHbHb+cFPNSmZFMFfgW
VNC7WKlUW[fgVhSUPÍI�c*S`EHYsVNEHY7d���W[GhVn�uJQP<ZFG�JUb_S`Y7d.¤-wx�Io7��S$�écqJQP<JUbHb_W[bqVhP<JUYFGhc*SUPNVNEHY7d�VNCFEHG�lUW[fgVhSUP�JUb_S`Y7d
¤-wx��VhS�����EHbHbãcFPNSmZFMFfgW�VNC7WXlUW[fgVhSUP V JQV��Io�BDCFEHG�lUW[fgVhSUP�f"b_W[JQP<b_R�ZFE»Ø*W"P<GITaPNS`O VNC7WXlUW[fgVhSUP'#
VNCFJQVD�uJUGDSUyFVNJUEHY7W[Z�y^R�cqJQP<JUbHb_W[b*VhP<JUYFGhc*SUPNVNEHY7dtJUb_S`Y7d6�Dwx�jEHYFGhVhW[JUZ�SUT+�DwY¤-wx�Io
BãS?EHbHbHMFGhVhP<JQVhW�VNC7W~f"bHJUEHO:JQy*S`M7Vuf"b_S`GhW[Z�b_S^SUcqGuJQy*S$lUWU\FEHO?JQd`EHY7WIcqJQP<JUbHb_W[bqVhP<JUYFGhc*SUPNVNEHY7d�lUW[fgVhSUP�§
JUb_S`Y7d~VNC7W�f"b_S`GhW[Z?b_S^SUc?�DwY¤-wx�2wn��TaPNS`O �pVhS���o`�xYtSUP<Z7W"P/VhS�fgS`OXcqb_W"VhWDVNCFEHG-b_S^SUc�\U��W�GhVNEHbHbmCFJ[lUW
VhS�cqJQP<JUbHb_W[b7VhP<JUYFGhc*SUPNV-lUW[fgVhSUP V yqJUfN{?M7c?VhS���om�ub_W[JQP<b_R�VNCFEHG-��EHbHbmd`E_lUWIJ~lUW[fgVhSUP[\7Y7SUV�EHYFZFEHf"JQVhW[Z
EHY�VNC7W�ºqd`M7PNWU\*ZFE»Ø*W"PNW[YsV�TaPNS`O Æ JUYFZec*S`EHYsVNEHY7d?PNS`M7d`CFb_R�JQVKJ6P<E_d`CsVIJUY7d`b_W�VhS0Ç�VNC7W�lUW[fgVhSUP?§���W
GhVNJQPNVhW[Z�S%Ø���E_VNC�o
BDCFEHG�EHYsVhP<EHYFGNEHf�dUW"S`OXW"VhPNR�JUYFZrf"M7PNlQJQVNM7PNW?Z7W[GNfgP<E_y*W[Z�JQy*S$lUWLGNC7S`MFbHZ4y*W?fgS`YsVhP<JUGhVhW[Zr��E_VNC�VNC7W
WgvmVhP<EHYFGNEHf�dUW"S`OXW"VhPNR���CFEHf<C4Z7W"c*W[YFZFG�S`Y�C7S$� VNC7W?GhcqJUfgWXO?J[R�y*W�W[O�y*W[ZFZ7W[Z4EHY4GhS`OXW?bHJQPNdUW"P
GhcqJUfgWUo
È7SUP�Wgv7JUOXcqb_WU\�JLfgRmbHEHYFZ7W"PKf"JUY4y*W�SUyFVNJUEHY7W[Z�y^R�� PNS`bHbHEHY7d�M7c��e� � o��ÎV~f"b_W[JQP<b_ReEHYFC7W"P<E_VNGDVNC7W>ê|JQV
OXW"VhP<EHf?TaPNS`Of� � JUYFZ
E_TuRUS`M�f"JUbHf"MFbHJQVhWLE_VNG�f"M7PNlQJQVNM7PNW6VhW[YFGhSUP�RUS`M
��EHbHb�º|YFZ�VNCFJQVtE_V�EHGX¦"W"PNS7o
BDC^MFG"\^VNC7WIEHYsVhP<EHYFGNEHf�f"M7PNlQJQVNM7PNWISUT�VNC7WKfgRmbHEHYFZ7W"P�EHG ¦"W"PNS7\7JUYFZ6VNC7WIT0JUfgVuVNCFJQVuE_V�b_S^SU{mG�f"M7PNlUW[Z�VhS
JUY�S`M7VNGNEHZ7W�SUyqGhW"PNlUW"P�EHGKY7SUV�GhS`OXW"VNCFEHY7dLVNCFJQV~f"JUY�y*WXZ7W"VhW[fgVhW[Z�y^R4GhS`OXW"y*SmZ7RebHE_lmEHY7d6S`Y4VNC7W
fgRmbHEHYFZ7W"P[o�È7SUP�Wgv7JUOXcqb_WU\7cqJQP<JUbHb_W[b*VhP<JUYFGhc*SUPNV�EHG�P<JQVNC7W"PDSUy^lmE_S`MFGNb_R6cqJQVNC�EHYFZ7W"c*W[YFZ7W[YsV"o
ÝIG���W6CFJ[lUW6Y7SeEHYsVhW[YsVNE_S`Y�SUT�W[O�y*W[ZFZFEHY7d�GhcqJUfgWgwzVNEHOXW6EHYsVhSeGhS`OXW"VNCFEHY7d�CFE_d`C7W"P�ZFEHOXW[YFGNE_S`YFJUbË\
��W���EHbHb2S`YFb_R�y*W�fgS`YFfgW"P<Y7W[Z���E_VNC�EHYsVhP<EHYFGNEHf?dUW"S`OXW"VhPNR�EHY�VNC7W�TaS`bHb_S$��EHY7d7o�¨�S$��W"lUW"P[\�E_T�RUS`M
��S`MFbHZeTaSUPIWgv7JUOXcqb_W�y*W�EHYsVhW"PNW[GhVhW[Z4EHY�VNC7W�cFPNSUc*W"PNVNE_W[GDSUT2GhcqJUfgWgwnbHE_{UWtCsR^c*W"P<GNM7PNT0JUfgW[GIEHYeGhcqJUfgWgw
VNEHOXWU\qVNC7W[Y�JUGhc*W[fgVNG�SUT-y*SUVNCeEHYsVhP<EHYFGNEHfKJUYFZ�WgvmVhP<EHYFGNEHfKdUW"S`OXW"VhPNReSUT+VNCFJQVKCsR^c*W"P<GNM7PNT0JUfgW~��S`MFbHZ
y*W~PNW[b_W"lQJUYsV"o
BDC7WtcFPNW[f"EHGhWXGhVNJQVhW[OXW[YsV�PNW"d`JQP<ZFEHY7dLVNC7WtPNW[bHJQVNE_S`Y4y*W"Vn��W"W[Y�VNC7WtcqJQVNC�Z7W"c*W[YFZ7W[YFfgWtSUT2cqJQP<JUbHb_W[b
VhP<JUYFGhc*SUPNV�JUYFZrVNC7W�cFPNW[GhW[YFfgW6SUT�f"M7PNlQJQVNM7PNW�EHG�VNC7W6TaS`bHb_S$��EHY7d7o��ÎT�S`Y7W�cqJQP<JUbHb_W[b-VhP<JUYFGhc*SUPNVNG�J
lUW[fgVhSUP/¸  JUb_S`Y7deJ�f"b_S`GhW[ZrEHY�º|YFE_VhW[GNEHO?JUb�b_S^SUc ü! Æ � ÇK��E_VNC�\ãGNJ[RU\ ü Æ � 4 Ç ö ü Æ � ô Ç ö ü 4 \�VNC7W[Y
S`Y7W�CFJUG ¸  Æ � ô Ç � ¸  Æ � 4 Ç v Æ]g ü W � ü X ÇIN  ( WYX Æ ü 4 Ç�¸ ( Æ � 4 Ç � Æ ¼^oH§�Ç
BDC^MFG�JUY�JQPNyqE_VhP<JQPNR�lUW[fgVhSUP�¸  ��EHbHbQY7SUVãf<CFJUY7dUW2MFYFZ7W"P�cqJQP<JUbHb_W[b�VhP<JUYFGhc*SUPNV�JQPNS`MFYFZ�JUY�JQPNyqE_VhP<JQPNR
GNO?JUbHb^b_S^SUctJQV ü 4 S`YFb_R�E_T7VNC7Wuf"M7PNlQJQVNM7PNW�VhW[YFGhSUP-JQV ü 4 EHG2¦"W"PNS7o-BDCFEHGãf"JUYtSUTqfgS`M7P<GhW�y*W2WgvmVhW[YFZ7W[Z
VhSQº|YFE_VhW�b_S^SUcqG"\qyqM7V�VNC7WtEHOXc*SUPNVNJUYsV�c*S`EHYsVIEHG�VNCFJQVKEHY�SUP<Z7W"PKVhSLZ7W"VhW[fgV~f"M7PNlQJQVNM7PNWtJQVKJ6d`E_lUW[Y
c*S`EHYsV�S`Y7W~S`YFb_R�PNW[]^MFE_PNW[GucqJQP<JUbHb_W[b|VhP<JUYFGhc*SUPNVDJUb_S`Y7d?EHY�º|YFE_VhW[GNEHO?JUb|b_S^SUcqG"o
����EHbHb�Y7SUV�cFPNS$lUW�VNC7W�JQy*S$lUWtW[]^MFJQVNE_S`YeC7W"PNWUoD�2ÉNMFGhV��uJUYsV�VhSLY7SUVhW�VNCFJQVIEHYsVNMFE_VNE_lUW[b_RLE_VIf"JUYey*W
MFYFZ7W"P<GhVhS^SmZ�ZFE_PNW[fgVNb_R�TaPNS`O VNC7W�Z7WNº|YFE_VNE_S`Y�SUT+VNC7W�f"M7PNlQJQVNM7PNW�VhW[YFGhSUP Æ Ö o #WÇ<o��xO?JQd`EHY7W�VNCFJQVDVNC7W
EHY�º|YFE_VhW[GNEHO?JUb+b_S^SUc
EHG�JUfgVNMFJUbHb_R�J�VNEHYsR4cqJQP<JUbHb_W[b_SUdUP<JUO O?JUZ7W�M7c�SUT�VNC7W�fgS^SUP<ZFEHYFJQVhW�bHEHY7W[G ü ô
JUYFZ ü � o:Ú+JQP<JUbHb_W[b�VhP<JUYFGhc*SUPNV�JUb_S`Y7d ü ôIEHGDdUS$lUW"P<Y7W[Z�y^RLVNC7W�W[]^MFJQVNE_S`Y�Ù ô ¸  ö £m\|VNCFJQVIJUb_S`Y7d
ü � y^REÙ � ¸  ö £mo~BDC7W�T0JUfgVKVNCFJQVKcqJQP<JUbHb_W[b�VhP<JUYFGhc*SUPNVNEHY7d,ºqP<GhVIJUb_S`Y7d ü ôKJUYFZ�VNC7W[Y4JUb_S`Y7d ü �
f"JUY�y*W�ZFE»Ø*W"PNW[YsV�TaPNS`O Z7S`EHY7d?E_V�VNC7W�SUVNC7W"P��uJ[R�JQPNS`MFYFZ�EHG�cFPNW[f"EHGhW[b_R6VNC7W�GhVNJQVhW[OXW[YsVIVNCFJQVHÙ ô
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JUYFZ/Ù � Z7S�Y7SUV/fgS`O?O�M7VhWU\mEËo WUoUVNCFJQV2GhS`OXWDSUT*VNC7WDfgS`OXc*S`Y7W[YsVNG1N  ' ô � SUT*VNC7WDf"M7PNlQJQVNM7PNW�VhW[YFGhSUPJQPNW�Y7S`YmwÂ¦"W"PNS7oR�Ï �O ¡Ó?âO �� Â°y   Ò Õ Ï �O�yá Ò ��Ó��O� Ï �O� ã_à  ¡ÓC� Ò ��� Ò �B5�¶ å�Ï � Î ���O���2 �� Ï � Ò Ó
��WKJQPNWIY7S$�ªº|YFJUbHb_RtEHY?J�c*S`GNE_VNE_S`YXVhS�cFPNS$lUWIVNC7W�fgS`YslUW"P<GhWKVhS�VNC7WIGhVNJQVhW[OXW[YsV�VNCFJQVuJxê|JQV�GhcqJUfgW
CFJUG~lQJUYFEHGNCFEHY7d�k�E_W[O?JUYFY�VhW[YFGhSUP[oX�IJUOXW[b_RU\ã��WX��EHbHb�GhW"WXVNCFJQV~��C7W[Y4VNC7W?k�E_W[O?JUYFY�VhW[YFGhSUP�SUT
JXOXW"VhP<EHfIlQJUYFEHGNC7W[G"\^VNC7W"PNW�JQPNW�fgS^SUP<ZFEHYFJQVhW[GuEHY���CFEHf<C�VNC7W�OXW"VhP<EHfKEHG�VNC7W�GhVNJUYFZFJQP<Z_Ù�EHY7{US$��Gh{mE
OXW"VhP<EHfQo
� S�b_W"V�MFG�JUGNGNMFOXW�VNCFJQV���W�JQPNW�d`E_lUW[YeJ6OXW"VhP<EHf���E_VNC�lQJUYFEHGNCFEHY7dXk�E_W[O?JUYFY�VhW[YFGhSUP[o�BDC7W[Y�\Fy^R
VNC7W6JQy*S$lUWU\�cqJQP<JUbHb_W[b+VhP<JUYFGhc*SUPNV�EHGKcqJQVNCrEHYFZ7W"c*W[YFZ7W[YsVKJUYFZ���W6f"JUY�\+EHY4cqJQPNVNEHf"MFbHJQP[\�WgvmVhW[YFZrJ
lUW[fgVhSUPP¸  Æ ü 4 Ç�VhSKJ�lUW[fgVhSUP�ºqW[bHZ�W"lUW"PNR^��C7W"PNWuEHY�GhcqJUfgWgwzVNEHOXWU��VhSKZ7WNº|Y7W_¸  Æ ü ô Ç*��Wuf<C7S^S`GhW�JUYsR
cqJQVNC�TaPNS`O ü 4 VhS ü ô JUYFZ�MFGhWIcqJQP<JUbHb_W[bFVhP<JUYFGhc*SUPNV�JUb_S`Y7d�VNCFJQV�cqJQVNC�o-�xY6cqJQPNVNEHf"MFbHJQP[\sVNC7WIlUW[fgVhSUP
ºqW[bHZ/¸  \^Z7WNº|Y7W[ZXEHYtVNCFEHG+�uJ[RU\^��EHbHb^y*WDfgS$lQJQP<EHJUYsVNb_RXfgS`YFGhVNJUYsV/SUP�Á$®%­e®%¯�¯d«N¯ \¢Ù  ¸ ' ö £mo+��WIf"JUY
JUbHGhS�Z7S6VNCFEHG�TaSUPITaS`M7PIbHEHY7W[JQP<b_R�EHYFZ7W"c*W[YFZ7W[YsVulUW[fgVhSUP<Gp¸  h JQV ü 4 JUYFZ�SUyFVNJUEHY�TaS`M7PIfgS$lQJQP<EHJUYsVNb_RfgS`YFGhVNJUYsV Æ cqJQP<JUbHb_W[b�Ç/lUW[fgVhSUP�ºqW[bHZFGu��CFEHf<C�JQPNW�bHEHY7W[JQP<b_R6EHYFZ7W"c*W[YFZ7W[YsVuJQVDW"lUW"PNRLc*S`EHYsV"o
ÝIY�JUb_VhW"P<YFJQVNE_lUW~�uJ[R�SUT+GNJ[RmEHY7dtSUP�GhW"W[EHY7dtVNCFEHGuEHGuVNC7WKTaS`bHb_S$��EHY7d7�-BDC7W~EHYsVhW"dUP<JQyqEHbHE_VnR6fgS`YFZFE_VNE_S`Y
TaSUPDVNC7W�W[]^MFJQVNE_S`YzÙ  ¸ ( ö £?EHGÙ  ¸ ( ö £ £ � Ù  ÿÉÙ ' � ¸ ( ö N ( Z  ' ¸ Z ö £ � Æ ¼^o #WÇ

BDCFEHG�OXW[JUYFG�VNCFJQV�VNC7W Æ V/�ëV Ç�O?JQVhP<EHfgW[G r Æji ÿÉ�çÇ���E_VNC�fgS^WNÌ�f"E_W[YsVNG r Æji ÿÉ�çÇ ( Z ö N ( Z  ' CFJ[lUWJ.¦"W"PNS6W[E_dUW[YslQJUbHM7WUo/�ÎT�VNCFEHGDEHYsVhW"dUP<JQyqEHbHE_VnR�fgS`YFZFE_VNE_S`Y�EHGDGNJQVNEHG)ºqW[Z�\FJ?GhS`bHM7VNE_S`YLVhS>Ù  ¸ ( f"JUY�y*WTaS`MFYFZ�o��ÎT2S`Y7WX�uJUYsVNG~TaS`M7P�bHEHY7W[JQP<b_R�EHYFZ7W"c*W[YFZ7W[YsVIcqJQP<JUbHb_W[bãlUW[fgVhSUP�ºqW[bHZFG"\*VNC7W[Y4VNC7W?O?JQVhP<EHfgW[Gr Æji ÿÉ�çÇ�O�MFGhVtCFJ[lUW�TaS`M7P'¦"W"PNS�W[E_dUW[YslQJUbHM7W[G"\2EËo WUo+VNC7W"R
JQPNW_¦"W"PNS�JUYFZ
VNC7W"PNW"TaSUPNW?N ( Z  ' ö £mo
�ÎT/VNCFEHGIfgS`YFZFE_VNE_S`YeEHGIGNJQVNEHG)ºqW[Z�\*JUbHbãVNC7WtEHYsVhW"dUP<JQyqEHbHE_VnR�fgS`YFZFE_VNE_S`YFG�JQPNWtGNJQVNEHG)ºqW[Z�JUYFZ�VNC7W"PNW���EHbHb
y*WKTaS`M7PDbHEHY7W[JQP<b_R6EHYFZ7W"c*W[YFZ7W[YsV�fgS$lQJQP<EHJUYsVNb_RLfgS`YFGhVNJUYsVDlUW[fgVhSUP�ºqW[bHZFG2w/VNC7W�GNJUOXW�fgS`YFf"bHMFGNE_S`YLJUG
JQy*S$lUWUo
��W?��EHbHb�Y7S$��MFGhWtVNCFEHGKPNW[GNMFb_VKEHY4VNC7WXcFPNS^SUTÎ\�yqM7VKTaSUP�fgS$lUW[fgVhSUP<GtEHYFGhVhW[JUZ4SUT�lUW[fgVhSUP<G"o��ub_W[JQP<b_R
VNCFEHG-O?JQ{UW[G/Y7S�ZFE»Ø*W"PNW[YFfgWU��E_T�¸  EHG-JKcqJQP<JUbHb_W[b^lUW[fgVhSUP ºqW[bHZ�\UVNC7W[Y ý  ' ¸ ' EHG-JKcqJQP<JUbHb_W[b^fgS$lUW[fgVhSUPºqW[bHZ�o
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cFPNW[f"EHGhW�JQPNd`MFOXW[YsV�JUb_S`Y7dXVNC7W[GhW�bHEHY7W[Gu��CFEHf<CL��EHbHb|W[YFJQyqb_W~MFG�VhS6Z7W"VhW"P<O?EHY7W l  ' o§ ßy�O� Ò&D!F ÓC� Ò Õ Ï �5 ¡� § èaèa��� Ï �çâ
é W"V�MFG�VNJQ{UW�GhVhSmfN{LSUT+��CFJQV���W�{mY7S$��JQy*S`M7V l  ' o
§Qo l  ' EHG�JXVhW[YFGhSUP
#^o l  ' CFJUGDVNC7W�ZFEHOXW[YFGNE_S`YFG�SUT-J6GhW[fgS`YFZ�Z7W"P<E_lQJQVNE_lUWUo2�ÎT+��W�JUGNGNMFOXW�VNCFJQV�Y7S6Y7W"�(ZFEHOXW[YmwGNE_S`Y7T0MFb`fgS`YFGhVNJUYsVNG�W[YsVhW"P/EHY l  ' VNC7W[Y�E_V�CFJUG�VhSIy*W�JIbHEHY7W[JQP�fgS`O�yqEHYFJQVNE_S`Y�SUTFVhW"P<O?G���CFEHf<CJQPNW�W[E_VNC7W"PKGhW[fgS`YFZ�Z7W"P<E_lQJQVNE_lUW[G�SUT/VNC7WtOXW"VhP<EHf�SUP~]^MFJUZ7P<JQVNEHf�EHY�VNC7W�ºqP<GhVIZ7W"P<E_lQJQVNE_lUW[G�SUT
VNC7W�OXW"VhP<EHfQo Æ é JQVhW"P�S`Y�\F��W~��EHbHb|GhW"W�VNCFJQVDVNC7W"PNW�EHGuVNC7W�c*S`GNGNE_yqEHbHE_VnRtSUT+J.¦"W"PNS6Z7W"P<E_lQJQVNE_lUW
VhW"P<O�\myqM7V�VNCFEHG�PNW[]^MFE_PNW[GuJtY7W"��ZFEHOXW[YFGNE_S`Y7T0MFbFfgS`YFGhVNJUYsV"\7VNC7W7½^²�ÀkÄ,²%¯§²�û�·L½^®%¯�½^²%¬$ÀN¶Â®%¬ç¶wv�o
¨IE_d`C7W"P�Z7W"P<E_lQJQVNE_lUWtVhW"P<O?G�fgS`MFbHZ�EHY4cFP<EHYFf"E_cqb_W�JQcFc*W[JQP~yqM7VK��S`MFbHZ4S`YFb_Rey*WtPNW[b_W"lQJUYsV�JQV
lUW"PNRLCFE_d`CLW[Y7W"PNd`E_W[G"o Ç

I^o l  ' EHG�GhRmO?OXW"VhP<EHf~GNEHYFfgWH¼  ' EHG�GhRmO?OXW"VhP<EHfQo
V o � EHYFfgWH¼  ' EHG�fgS$lQJQP<EHJUYsVNb_R�fgS`YFGhW"PNlUW[Z�\FVNC7W�GNJUOXW�CFJUG�VhS?y*W~VhP<M7W~TaSUP l  ' \Ù  ¼  ' ö £p£�Ù  l  ' ö £ � Æ ¢^o ¢WÇ

j^oÐÈ+EHYFJUbHb_RU\+TaSUPXJ4��W[JQ{
GhVNJQVNE_S`YFJQPNRrdUP<J[lmE_VNJQVNE_S`YFJUb�ºqW[bHZ
JUYFZ�Y7S`YmwzPNW[bHJQVNE_lmEHGhVNEHf6O?JQVhVhW"P?��W
GNC7S`MFbHZ7º|YFZ l 4�4 ö � ý 4�4 � Æ ¢^oH§?£�Ç

��S$�(E_V�VNM7P<YFG�S`M7V�VNCFJQVDVNC7W[GhW�fgS`YFZFE_VNE_S`YFG Æ §�Çzw Æ jWÇDZ7W"VhW"P<O?EHY7W l  ' ¿�¬a· �?¿ç«N¯ ³iß È+E_P<GhV�SUT-JUbHbË\ Æ §�ÇJUYFZ Æ #WÇuVhW[bHb�MFG�VNCFJQV l  ' CFJUG�VhS?y*W�J?bHEHY7W[JQP�fgS`O�yqEHYFJQVNE_S`Yl  ' öè­ N  ' þ,¯ ý  ' NAÿ Æ ¢^oH§U§�Ç

��C7W"PNWVN  ' EHG�VNC7W�k�EHf"f"EsVhW[YFGhSUP+JUYFZxN#VNC7W�k�EHf"f"EsGNf"JUbHJQP[o+BDC7W[Y�fgS`YFZFE_VNE_S`Y Æ IWÇ�EHGãJUM7VhS`O?JQVNEHf"JUbHb_RGNJQVNEHG)ºqW[Z�o
BãS6EHOXcqb_W[OXW[YsV Æ V Ç<\q��W�PNW[f"JUbHb*VNC7W�fgS`YsVhP<JUfgVhW[Z[¥uEHJUYFf<CFE�EHZ7W[YsVNE_VnR Æ Ö o I%£m\ Ö o Im§�Ç<\

#�Ù  N  ' ö Ù ' N � Æ ¢^oH§C#WÇ
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¨�W[YFfgW Ù  l  ' ö Æ ­ # þQ¯ Ç�Ù ' N � Æ ¢^oH§CIWÇ
��WXVNC7W"PNW"TaSUPNW?CFJ[lUWXVhSLPNW[]^MFE_PNW�W[E_VNC7W"P�Ù ' N ö £�SUP ­Êö � # ¯ o�BDCFJQVKVNC7W>ºqP<GhVIc*S`GNGNE_yqEHbHE_VnRLEHG
P<MFb_W[ZLS`M7V Æ EHYFfgS`YFGNEHGhVhW[YsVkÇ�f"JUY�y*W�GhW"W[Y�y^R�VNJQ{mEHY7dXVNC7W�VhP<JUfgW�SUT Æ ¢^o ¼WÇ<\l   ö Æ ­ þ V ¯ ÇIN ö � ¼iA q ¼   � Æ ¢^oH§ V Ç

BDC^MFG"\yN EHGKcFPNSUc*SUPNVNE_S`YFJUb�VhS�¼   JUYFZ�GNEHYFfgWtVNCFEHG~]^MFJUYsVNE_VnR�Y7W"W[Z�fgW"PNVNJUEHYFb_R�Y7SUV~y*W?fgS`YFGhVNJUYsVTaSUPDJtdUW[Y7W"P<JUb�O?JQVhVhW"P�fgS`Y�ºqd`M7P<JQVNE_S`Y�\m��W�JQPNW�b_W[Z�VhSXVNC7W�fgS`YFf"bHMFGNE_S`Y�VNCFJQV ­.ö � # ¯ o/BDC^MFGu��W
º|YFZ l  ' öè­ Æ N  ' � ô� ý  ' N�Ç öè­ q  ' ÿ Æ ¢^oH§CjWÇ
��C7W"PNW q  ' EHG/VNC7WÐ¤2EHYFGhVhW[EHYXVhW[YFGhSUP Æ Ö o I�#WÇ<o/��WKf"JUY�Y7S$�jMFGhW�VNC7W�fgS`YFZFE_VNE_S`Y Æ jWÇ-VhS�Z7W"VhW"P<O?EHY7WVNC7W�fgS`YFGhVNJUYsV ­ o

áxâ Ò�z ÒaÏ Øo¨É¶�  Òaå �gf� �Õ� ��
¥�RLVNC7W�JQy*S$lUW�fgS`YFGNEHZ7W"P<JQVNE_S`YFGu��W�CFJ[lUW�Z7W"VhW"P<O?EHY7W[ZLVNC7WÍºqW[bHZLW[]^MFJQVNE_S`YFG�VhS?y*W~SUT+VNC7W~TaSUP<O­ q  ' ö � ¼iA q ¼  ' ÿ Æ ¢^oH§ClWÇ

��E_VNC ­ GhS`OXWU\|JUGDRUW"VIMFYFZ7W"VhW"P<O?EHY7W[Z�\mfgS`YFGhVNJUYsV"ou��W���EHbHb�Y7S$��fgS`YFGNEHZ7W"PDVNC7W���W[JQ{swLºqW[bHZ�bHEHO?E_V
SUTDVNCFEHG�W[]^MFJQVNE_S`Y�o���WLY7W"W[ZrVhS¾º|YFZ�VNCFJQV q 4�4 EHG�cFPNSUc*SUPNVNE_S`YFJUb-VhS�� ý 4�4 JUYFZ���WLf"JUY
VNC7W[YMFGhW�VNC7W�fgS`YFZFE_VNE_S`Y Æ jWÇDVhS7ºFv�VNC7W�lQJUbHM7W�SUT ­ oIBDC7W�TaS`bHb_S$��EHY7d6O?JUYFE_cqMFbHJQVNE_S`YFGDJQPNWtGhS`OXW"��CFJQV
JUYFJUb_SUdUS`MFG�VhStVNC7S`GhW~��WKc*W"PNTaSUP<OXW[Z6��C7W[YLfgS`YFGNEHZ7W"P<EHY7d�VNC7W���W"�DVhS`YFEHJUYLbHEHO?E_V2SUTãVNC7WKdUW"SmZ7W[GNEHf
W[]^MFJQVNE_S`Y�o/BDC7WIO?JUEHY�ZFE»Ø*W"PNW[YFfgWIEHG/VNCFJQVuY7S$�j��WKJQPNWKZ7W[JUbHEHY7d���E_VNC�GhW[fgS`YFZ�Z7W"P<E_lQJQVNE_lUW[G2SUT�VNC7W
OXW"VhP<EHfKP<JQVNC7W"P�VNCFJUY���E_VNC�ÉNMFGhVDE_VNG�ºqP<GhVDZ7W"P<E_lQJQVNE_lUW[G�W[YsVhW"P<EHY7d?EHYLVNC7W�dUW"SmZ7W[GNEHfKW[]^MFJQVNE_S`Y�o
È+E_P<GhVISUT2JUbHbË\|TaSUPKJLY7S`YmwzPNW[bHJQVNE_lmEHGhVNEHf�GhRmGhVhW[O ��WXCFJ[lUWzm ¼Gð m m j ¼ 4�4 JUYFZ�C7W[YFfgWzm q ð m m j m q 4�4 m oBDC7W"PNW"TaSUPNW~��W�fgS`YFf"bHMFZ7W m ¼Gð m m j ¼ 4�4 £_NÐð m v ô� ý ð m N � Æ ¢^oH§ Ö Ç

��WgvmV"\qTaSUP�JX��W[JQ{QºqW[bHZL��W�CFJ[lUW ý  ' v �  ' JUYFZ�\FEHYLcqJQPNVNEHf"MFbHJQP[\N v �  ' N  ' ö N�{ { � N 4�4 ÿ Æ ¢^oH§C¼WÇ

��CFEHf<C�\7VhSUdUW"VNC7W"PI��E_VNC Æ ¢^oH§ Ö Ç<\qVhP<JUYFGNbHJQVhW[G�EHYsVhSN v �� N � N 4�4 � Æ ¢^oH§C¢WÇ

SUP N v #YN 4�4 � Æ ¢^o #%£�Ç
�xY�VNC7W���W[JQ{QºqW[bHZ�bHEHO?E_V"\|N 4�4 EHYLVNM7P<Y�EHGud`E_lUW[Y�y^RN 4�4 ö N { 4 { 4 ö � ð { N ð 4 { 4 � Æ ¢^o #m§�Ç
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ÙeSUPNW"S$lUW"P[\qEHY?VNCFEHG2bHEHO?E_V-S`YFb_RXVNC7WIbHEHY7W[JQP Æ GhW[fgS`YFZLZ7W"P<E_lQJQVNE_lUW�Ç+cqJQPNV2SUTyN  ')( Z ��EHbHb7fgS`YsVhP<E_yqM7VhWU\Y7SUVIVNC7W�VhW"P<O?GK]^MFJUZ7P<JQVNEHf�EHYëºqP<GhVIZ7W"P<E_lQJQVNE_lUW[G"oIBDC^MFGD��Wtf"JUY4MFGhW�VNC7W�WgvmcFPNW[GNGNE_S`Y Æ Ö oH§U§�ÇDTaSUP
VNC7W~f"M7PNlQJQVNM7PNWIVhW[YFGhSUP[o ÝIZFZFE_VNE_S`YFJUbHb_RU\^EHY6VNC7W~GhVNJQVNEHfKf"JUGhWK��W~f"JUY�E_d`Y7SUPNWKJUbHbqVNEHOXW~Z7W"P<E_lQJQVNE_lUW[G"o
BDC7W[Y�S`YFb_R6S`Y7W�VhW"P<O Æ VNC7W�VNCFE_P<Z5Ç/SUT Æ Ö oH§U§�Ç�fgS`YsVhP<E_yqM7VhW[GDJUYFZ���Wxº|YFZN ð 4 { 4 ö � ô� ý 4�4 ÿ ð { ÿ Æ ¢^o #�#WÇ

JUYFZ�VNC7W"PNW"TaSUPNW N 4�4 ö � ô� � ý 4�4 � Æ ¢^o #�IWÇ
BDC^MFG"\7cqM7VhVNEHY7dtW"lUW"PNR^VNCFEHY7dXVhSUdUW"VNC7W"P[\q��W�dUW"Vl 4�4 öè­ q 4�4 ö ­ Æ N 4�4 � ô� ý 4�4 N�Ç

ö ­ Æ N 4�4 � ô� � 4�4 N�Ç
ö ­ Æ N 4�4 þ ô� N�Ç
ö ­ Æ N 4�4 þ N 4�4 Ç
ö � ­ � ý 4�4 � Æ ¢^o # V Ç

BDC^MFGI��WXSUyFVNJUEHY�VNC7WXfgSUPNPNW[fgV~T0MFYFfgVNE_S`YFJUbãTaSUP<O SUT l 4�4 JUYFZ4fgS`OXcqJQP<EHGhS`Y���E_VNC4fgS`YFZFE_VNE_S`Y Æ jWÇ
Z7W"VhW"P<O?EHY7W[G ­.ö � §~JUYFZ�VNC7W"PNW"TaSUPNW l  ' ö � q  ' o

áxâ ÒFã  ���ÓC� Ò  �� ã�ä � Ï �5 ¡�O��Ó

��WtCFJ[lUW�º|YFJUbHb_R�JQPNP<E_lUW[ZeJQV�VNC7W>¤2EHYFGhVhW[EHYLW[]^MFJQVNE_S`YFGDTaSUPIVNC7W�dUP<J[lmE_VNJQVNE_S`YFJUbOºqW[bHZ Æ OXW"VhP<EHf�ÇuSUT
J?O?JQVhVhW"PhwzW[Y7W"PNdUR�fgS`Y�ºqd`M7P<JQVNE_S`Y�Z7W[GNfgP<E_y*W[Z�y^R�VNC7W�W[Y7W"PNdURswnOXS`OXW[YsVNMFO VhW[YFGhSUP_¼  ' o/�ÎVDEHGN  ' � ô� ý  ' N ö ¼iA q ¼  ' Æ ¢^o #�jWÇ

�xY�fgd`G�MFYFE_VNG"\mVNC7W�T0JUfgVhSUPÍ¼iA q GNC7S`MFbHZLy*WKPNW"cqbHJUfgW[Z�y^R} ö ¼iA qu � ö §%ÿ^¼�l�j � §?£ w �S~ d w�ô f"O � Æ ¢^o #�lWÇ

ÝIY7SUVNC7W"PDfgS`O?OXS`Y��uJ[R�SUTã�DP<E_VNEHY7d�VNC7Wx¤2EHYFGhVhW[EHY6W[]^MFJQVNE_S`YFG�EHG�SUyFVNJUEHY7W[ZLy^R6VNJQ{mEHY7dtVNC7WKVhP<JUfgW
SUT Æ ¢^o #�jWÇ<\|��CFEHf<CLRmE_W[bHZFG N � #YN ö ¼iA q ¼   ÿ Æ ¢^o # Ö Ç
JUYFZ�GNM7yqGhVNE_VNM7VNEHY7d�VNCFEHGuyqJUfN{�EHYsVhS Æ ¢^o #�jWÇ�VhS?SUyFVNJUEHYN  ' ö ¼iA q Æ ¼  ' � ô� ý  ' ¼ ( ( Ç � Æ ¢^o #�¼WÇ

�xY�cqJQPNVNEHf"MFbHJQP[\mTaSUPDVNC7W�lQJUf"MFMFO�\C¼  ' ö £m\FVNC7WX¤2EHYFGhVhW[EHYLW[]^MFJQVNE_S`YFGDJQPNW�GNEHOXcqb_RN  ' ö £ � Æ ¢^o #�¢WÇ
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Ý GhcqJUfgWgwzVNEHOXW�OXW"VhP<EHf6GNJQVNEHGhTaRmEHY7d�VNCFEHG�W[]^MFJQVNE_S`YrEHG"\�TaSUP�SUy^lmE_S`MFG�PNW[JUGhS`YFG"\-GNJUEHZ�VhS�y*W6k�EHf"f"E�w
ê|JQV"o ÝIYFZ��LGNC7S`MFbHZ�cFPNSUyqJQyqb_RpY7SUV�CFJ[lUWrGNJUEHZ(� GNEHOXcqb_R|��EHYjVNC7W�JQy*S$lUW�y*W[f"JUMFGhW�W"lUW[YéVNC7W
lQJUf"MFMFOi¤2EHYFGhVhW[EHYKW[]^MFJQVNE_S`YFGãGhVNEHbHbUfgS`YFGhVNE_VNM7VhW2J�fgS`OXcqbHEHf"JQVhW[Z�GhW"VãSUT7Y7S`YmwnbHEHY7W[JQP�fgS`M7cqb_W[Z~cqJQPNVNEHJUb
ZFE»Ø*W"PNW[YsVNEHJUbqW[]^MFJQVNE_S`YFGu��C7S`GhWIdUW[Y7W"P<JUb�GhS`bHM7VNE_S`Y�EHGuY7SUV"\7JUYFZ�cFPNSUyqJQyqb_RX��EHbHbqY7W"lUW"P�y*WU\^{mY7S$��Y�o
ÜIGNMFJUbHb_RU\/S`Y7W�O?JQ{UW[G?GhS`OXW�JUGNGNMFOXcFVNE_S`YFG"\/EHYrcqJQPNVNEHf"MFbHJQPtPNW"d`JQP<ZFEHY7d�VNC7W�GhRmO?OXW"VhP<E_W[G�SUT�VNC7W
OXW"VhP<EHfQ\m��CFEHf<CLGNEHOXcqbHE_TaR�VNC7WKW[]^MFJQVNE_S`YFG�VhSXVNC7WKWgvmVhW[YsV�VNCFJQVuVNC7W"R�f"JUYLy*WKJUYFJUb_R0¦"W[ZLWgvmcqbHEHf"E_VNb_RU\
W[E_VNC7W"P�JUYFJUb_R^VNEHf"JUbHb_RU\7SUP�JQV�b_W[JUGhV�]^MFJUbHE_VNJQVNE_lUW[b_R6SUP�Y^MFOXW"P<EHf"JUbHb_RUo
ÝIG/��W�GNJ[�py*W"TaSUPNWU\^EHYtVn��S�JUYFZXVNC7PNW"W�ZFEHOXW[YFGNE_S`YFG"\QlQJUYFEHGNCFEHY7dKSUT*VNC7WDk�EHf"f"E7VhW[YFGhSUP�EHOXcqbHE_W[G�VNC7W
lQJUYFEHGNCFEHY7d6SUT2VNC7W?k�E_W[O?JUYFY�VhW[YFGhSUP[o�BDC^MFGKEHY�VNC7W[GhWXf"JUGhW[G"\ãVNC7WXGhcqJUfgWgwzVNEHOXW[G�JQPNWXY7W[fgW[GNGNJQP<EHb_R
ê|JQVuJ[�uJ[R6TaPNS`O���C7W"PNWDVNC7W"PNWKEHG2O?JQVhVhW"P[\7EËo WUomJQV2c*S`EHYsVNG�JQV���CFEHf<C9¼  ' Æ ü Ç ö £mo/BDC^MFG/VNC7W"PNWKJQPNW
Y7S?dUP<J[lmE_VNJQVNE_S`YFJUbGºqW[bHZFG�JUYFZ�Y7SXdUP<J[lmE_VNJQVNE_S`YFJUb��uJ[lUW[G"o
�xY�TaS`M7P�ZFEHOXW[YFGNE_S`YFG"\^C7S$��W"lUW"P[\7VNC7W~GNE_VNMFJQVNE_S`YLEHGufgS`OXcqb_W"VhW[b_R6ZFE»Ø*W"PNW[YsV"o ÝIG���W�GNJ[��\mVNC7W~k�EHf"f"E
VhW[YFGhSUP�CFJUGI§?£�EHYFZ7W"c*W[YFZ7W[YsV2fgS`OXc*S`Y7W[YsVNG2��C7W"PNW[JUG2VNC7WKk�E_W[O?JUYFY?VhW[YFGhSUP�CFJUGH#%£mo2BDC^MFG/VNC7W"PNW
JQPNW�§?£�fgS`OXc*S`Y7W[YsVNG~SUT2VNC7W?k�E_W[O?JUYFY�VhW[YFGhSUP~��CFEHf<C4f"JUY�f"M7PNlUWtVNC7WXlQJUf"MFMFO�\�JUGKWUo d7oãEHY�VNC7W
ºqW[bHZ6JQPNS`MFYFZ?VNC7WIGNMFY�\^JUYFZ6J�b_SUV2SUT�EHYsVhW"PNW[GhVNEHY7d�cqCsRmGNEHf"G/EHG2JUb_PNW[JUZ7R?fgS`YsVNJUEHY7W[Z�EHY?VNC7W�lQJUf"MFMFO
¤2EHYFGhVhW[EHYLW[]^MFJQVNE_S`YFG"o D   Â �O {5� ¡� Ï ��� Ò �B5P�5â Ò bÐ  Ï ���çâO ���� Ò �2�5 ��5  Ò Ó
¥�W[f"JUMFGhWeVNC7W�k�EHf"f"EuVhW[YFGhSUP6EHG?GhRmO?OXW"VhP<EHfQ\2VNC7WÊ¤2EHYFGhVhW[EHY
W[]^MFJQVNE_S`YFG?fgS`YFGNE_VNM7VhW�J�GhW"V?SUTIVhW[Y
JUb_dUW"yFP<JUEHf"JUbHb_R�EHYFZ7W"c*W[YFZ7W[YsV?GhW[fgS`YFZpSUP<Z7W"P�ZFE»Ø*W"PNW[YsVNEHJUbDW[]^MFJQVNE_S`YFG?TaSUP�VNC7W�OXW"VhP<EHf ý  ' o ÝuV
ºqP<GhV"\^VNCFEHG�b_S^SU{mG�Wgv7JUfgVNb_R6P<E_d`CsV�JUGuJtGhW"V�SUTãW[]^MFJQVNE_S`YFG2TaSUPuVNC7WIVhW[Y�fgS`OXc*S`Y7W[YsVNG�SUT�VNC7WKOXW"VhP<EHfQo
¥uM7V�JQV�GhW[fgS`YFZ�GNE_d`CsV"\sVNCFEHG/f"JUYFY7SUV2y*WDP<E_d`CsV"o�Ý�TaVhW"PuJUbHbË\`VNC7WÐ¤2EHYFGhVhW[EHYtW[]^MFJQVNE_S`YFG2JQPNW�dUW[Y7W"P<JUbHb_R
fgS$lQJQP<EHJUYsV"\�GhS�VNCFJQVIVNC7W"Ref"JUY4JQVIy*W[GhVKZ7W"VhW"P<O?EHY7W�VNC7WtOXW"VhP<EHf�M7ceVhS�fgS^SUP<ZFEHYFJQVhW�VhP<JUYFGhTaSUP<O?J�w
VNE_S`YFG"o6BDC7W"PNW"TaSUPNWX��W6GNC7S`MFbHZ�S`YFb_R�Wgvmc*W[fgV�GNE�v4EHYFZ7W"c*W[YFZ7W[YsVIdUW[Y7W"P<JUbHb_R4fgS$lQJQP<EHJUYsV�W[]^MFJQVNE_S`YFG
TaSUP�VNC7WLOXW"VhP<EHfQo¾¨�W"PNW���WLGNC7S`MFbHZ�PNW[f"JUbHb2VNC7W�fgS`YsVhP<JUfgVhW[Zy¥uEHJUYFf<CFE�EHZ7W[YsVNE_VNE_W[G"o�BDC7W"R4VhW[bHb�MFG
VNCFJQV Ù  q  ' ö £ ÿ Æ ¢^o I%£�Ç
JUYFZLC7W[YFfgWU\7W"lUW[YLVNC7S`M7d`CLVNC7WKVhW[Y_¤2EHYFGhVhW[EHY6W[]^MFJQVNE_S`YFG�JQPNW~JUb_dUW"yFP<JUEHf"JUbHb_R?EHYFZ7W"c*W[YFZ7W[YsV"\sVNC7W"PNW
JQPNW�TaS`M7P�ZFE»Ø*W"PNW[YsVNEHJUb*PNW[bHJQVNE_S`YFG�JUOXS`Y7d?VNC7W[O�\FGhS?VNCFEHG�EHG�ÉNMFGhV�P<E_d`CsV"o
�ÎV/EHG-Y7S~fgS`EHYFf"EHZ7W[YFfgWU\Uy^R�VNC7Wu�uJ[RU\^VNCFJQV-VNC7Wh¥uEHJUYFf<CFEmEHZ7W[YsVNE_VNE_W[G+fgS`OXWDVhS~VNC7W�PNW[GNf"M7W�SUTqdUW[Y7W"P<JUb
fgS$lQJQP<EHJUYFfgWUo���W���EHbHb*GhW"W�bHJQVhW"P�VNCFJQVDVNC7W�¥uEHJUYFf<CFE�EHZ7W[YsVNE_VNE_W[GDf"JUY�EHY�T0JUfgVDy*W�MFYFZ7W"P<GhVhS^SmZ�JUG�J
fgS`YFGhW[]^M7W[YFfgWKSUT�VNC7WIdUW[Y7W"P<JUb|fgS$lQJQP<EHJUYFfgWKSUT�VNC7WÍ¤2EHYFGhVhW[EHY?W[]^MFJQVNE_S`YFG Æ JUYFZ�SUT�VNC7WKfgSUPNPNW[GhSUcqYFZmw
EHY7d?JUfgVNE_S`Y�cFP<EHYFf"E_cqb_W�Ç<o¦ Î �2ÕÐÕ Ò �2��Ó.�O�í�5â Ò ���O ��5  ÏOå�R�ÏOå � ÒFæ ���oG å�Ò Õ Ï �O�ª�5â ÒFÎÐÏ ���O�O ¡� ÏOå ¶��O�OÕ ÏOå  ¡ÓCÕ
BDC7WKdUW[Y7W"P<JUb�fgS$lQJQP<EHJUYFfgW~SUT�VNC7Wx¤2EHYFGhVhW[EHY6W[]^MFJQVNE_S`YFG�EHG�PNWNêqW[fgVhW[Z�EHY�VNC7WKT0JUfgV�VNCFJQV�S`YFb_R6GNE�v6SUT
VNC7W~VhW[YLW[]^MFJQVNE_S`YFG�JQPNWKVhP<MFb_R6Z7RmYFJUO?EHf"JUb|W[]^MFJQVNE_S`YFG"\7YFJUOXW[b_R Æ TaSUPDVNC7WKlQJUf"MFMFO:W[]^MFJQVNE_S`YFG�TaSUP

Ö I



GNEHOXcqbHEHf"E_VnRaÇ q ð m ö £ ÿ Æ ¢^o Im§�Ç
��C7W"PNW���ÿ�� ö §%ÿ^#0ÿ^I^ouBDC7WKSUVNC7W"P�TaS`M7P[\FYFJUOXW[b_Rq  4 ö £ ÿ Æ ¢^o I�#WÇ

JQPNWKfgS`YFGhVhP<JUEHYsVNG2VNCFJQVuCFJ[lUWIVhS�y*W�GNJQVNEHG)ºqW[Z6y^RXVNC7WIEHYFE_VNEHJUbFZFJQVNJ ý ð m JUYFZ�\mGNJ[RU\ � ý ð m � � �/S`Y�GhS`OXWEHYFE_VNEHJUb*GhcqJUfgWgwnbHE_{UW�CsR^c*W"P<GNM7PNT0JUfgW Æ �uJUMFf<CsR�GNM7PNT0JUfgW�Ç<o
BDC7W[GhW�fgS`YFGhVhP<JUEHYsVNGIJQPNWtJUYFJUb_SUd`M7W[G�SUT-VNC7W?iKJUMFGNGIbHJ[� fgS`YFGhVhP<JUEHYsV�SUT Ù�J�vm��W[bHbãVNC7W"SUPNR Æ ��CFEHf<C
EHGXJ�fgS`YFGhW[]^M7W[YFfgW�SUTIVNC7W�º Æ §�Ç�d`JUM7dUW�EHYslQJQP<EHJUYFfgWLSUTIVNC7W�VNC7W"SUPNRaÇ<\uyqM7VXGNE_d`YFE»º|f"JUYsVNb_RrOXSUPNW
fgS`OXcqbHEHf"JQVhW[Z�o Å lUW"P�VNC7WtRUW[JQP<G"\�JLb_SUV~SUT2WNØ*SUPNV�CFJUGKdUS`Y7W?EHYsVhS�Z7W"lUW[b_SUcqEHY7d�J�TaSUP<O?JUbHEHGNO JUYFZ
TaP<JUOXW"��SUPN{XTaSUP2VNC7W�EHYFE_VNEHJUbmlQJUbHM7WDJUYFZ6f"JUY7S`YFEHf"JUb Æ cqCFJUGhW�GhcqJUfgW�Ç-Z7W[GNfgP<E_cFVNE_S`YtSUT�iIW[Y7W"P<JUbqkDW[bHJ�w
VNE_lmE_VnRUo/BDC7WIOXS`GhV2��W[bHbF{mY7S$��Y�JUYFZ6MFGhW"T0MFb7SUT�VNC7W[GhWIEHG/VNC7WIGhSQwnf"JUbHb_W[ZQÝÐÞÍÙ Æ Ý�P<Y7S$��E_VhV"\�ÞIW[GhW"P[\
Ù�EHGNY7W"PNÇ2TaSUP<O?JUbHEHGNO�o
BDC7W�f"JUY7S`YFEHf"JUbãTaSUP<O?JUbHEHGNO CFJUG�y*W"W[Y�Z7W"lUW[b_SUc*W[Z�EHY�cqJQPNVNEHf"MFbHJQP���E_VNCeJUY�W"RUW�VhS$�uJQP<ZFG~f"JUY7S`Ymw
EHf"JUbu]^MFJUYsVNE§¦[JQVNE_S`Y�SUT�dUP<J[lmE_VnRUo�ÙeS`GhVtSUT�VNC7W[GhW�JQcFcFPNS`JUf<C7W[GXCFJ[lUW�Y7SUVXOXW"Vt��E_VNC�O�MFf<C�GNMFf·w
fgW[GNGXy*W"RUS`YFZ�fgW"PNVNJUEHY�VhS$RswnOXSmZ7W[bHG Æ GhSQwnf"JUbHb_W[Z#O?EHYFE�wnGNM7c*W"P<GhcqJUfgW6OXSmZ7W[bHGkÇ<\2cqJQPNVNEHJUbHb_R�y*W[f"JUMFGhW
SUT+VhW[f<CFYFEHf"JUb�cFPNSUyqb_W[O?G���E_VNC�EHOXcqb_W[OXW[YsVNEHY7dtVNC7W�fgS`YFGhVhP<JUEHYsVNG�JUGDSUc*W"P<JQVhSUPIfgS`YFGhVhP<JUEHYsVNG�EHY�VNC7W
]^MFJUYsVNMFO VNC7W"SUPNRU\�yqM7VKOXSUPNWtT0MFYFZFJUOXW[YsVNJUbHb_RLy*W[f"JUMFGhWtSUT/VNC7WXY7S`YmwzPNW[Y7SUP<O?JUbHE§¦[JQyqEHbHE_VnR�SUT2c*W"Phw
VNM7PNyqJQVNE_lUW?]^MFJUYsVNMFOÃdUP<J[lmE_VnRUo�kDW[fgW[YsVNb_RU\+J�Y7W"�þf"JUY7S`YFEHf"JUb-TaSUP<O?JUbHEHGNO TaSUP�dUP<J[lmE_VnR�CFJUG~y*W"W[Y
Z7W"lUW[b_SUc*W[Z�y^RQÝIGNCsVhW"{QJQPDJUYFZLfgS`bHbHJQy*SUP<JQVhSUP<G"o/BDCFEHG�Y7W"�jTaSUP<O?JUbHEHGNO EHG�O�MFf<C�f"b_S`GhW"PuVhSXVNCFJQVuSUT
Y7S`YmwYÝ�y*W[bHEHJUYLd`JUM7dUW�VNC7W"SUP<E_W[GDVNCFJUY�VNC7W�ÝÐÞÍÙ�TaSUP<O?JUbHEHGNO�o-�xY�cqJQPNVNEHf"MFbHJQP[\7VNC7W�fgS`YFGhVhP<JUEHYsVNG�EHY
VNC7W[GhW�Y7W"��lQJQP<EHJQyqb_W[G-GNEHOXcqbHE_TaR�]^MFE_VhW�Z7P<JUGhVNEHf"JUbHb_RU\`JUYFZ?J~b_SUV-SUT|��SUPN{XCFJUG+dUS`Y7W�EHYsVhS�Z7W"lUW[b_SUcqEHY7d
J�Y7S`Ymwzc*W"PNVNM7PNyqJQVNE_lUWDJQcFcFPNS`JUf<C�VhS�]^MFJUYsVNMFO�dUP<J[lmE_VnR?S`Y?VNC7WIyqJUGNEHG-SUT�VNC7WÐÝIGNCsVhW"{QJQP�lQJQP<EHJQyqb_W[G"o
ÝuV�cFPNW[GhW[YsV"\7VNCFEHG�JQcFcFPNS`JUf<C�JQcFc*W[JQP<G�VhSty*WKVNC7WKS`YFb_R?cFPNS`O?EHGNEHY7d�JUb_VhW"P<YFJQVNE_lUW~VhSXGhVhP<EHY7d�VNC7W"SUPNR
JUG�JX�uJ[RLVhS$�uJQP<ZFG�J?]^MFJUYsVNMFO VNC7W"SUPNR�SUT+dUP<J[lmE_VnRUo

áxâ Ò�Î ��ÓCÕÍ� å � Â  ¡� ÏOå[Î �O��ÓC� Ï �2�
ÝIG+OXW[YsVNE_S`Y7W[Z�y*W"TaSUPNWU\QVNC7W"PNWuEHGãS`Y7W�OXSUPNW�VhW"P<O(VNCFJQV+f"JUY�y*W�JUZFZ7W[Z�VhSIVNC7WH¤2EHYFGhVhW[EHY�W[]^MFJQVNE_S`YFG
cFPNS$lmEHZ7W[Z?VNCFJQV2S`Y7W�PNW[bHJ�vmW[G�fgS`YFZFE_VNE_S`YFG Æ #WÇ-VNCFJQV2S`YFb_RtVhW"P<O?G�]^MFJUZ7P<JQVNEHfDEHY?Z7W"P<E_lQJQVNE_lUW[G2GNC7S`MFbHZ
JQcFc*W[JQP[o/BDCFEHG�VhW"P<O:VNJQ{UW[GDVNC7W~TaSUP<O�v ý  ' JUYFZ�EHGufgS`YFGhW"PNlUW[Z�cFPNS$lmEHZ7W[Z�VNCFJQV*vpEHG�JXfgS`YFGhVNJUYsV"\VNC7WQ½^²�ÀkÄ,²%¯§²�û�·L½^®%¯ ½^²%¬$ÀN¶Â®%¬ç¶0o�BDC7WX¤2EHYFGhVhW[EHY�W[]^MFJQVNE_S`YFG���E_VNC�JXfgS`GNOXS`b_SUd`EHf"JUbãfgS`YFGhVNJUYsV�PNW[JUZN  ' � ô� ý  ' N þ v ý  ' ö ¼iA q ¼  ' � Æ ¢^o I�IWÇ

BãS?y*W�fgS`OXcqJQVNE_yqb_WK��E_VNC�fgS`YFZFE_VNE_S`Y Æ jWÇ ÆeÆ §�Ç<\ Æ IWÇ�JUYFZ Æ V Ç�JQPNW~SUy^lmE_S`MFGNb_R�GNJQVNEHG)ºqW[Z5Ç<\�vjCFJUG�VhS
y*W�]^MFE_VhW�GNO?JUbHb Æ JUYFZ�SUyqGhW"PNlQJQVNE_S`YFJUbHb_R�E_VDEHGulUW"PNR�GNO?JUbHb�EHYFZ7W"W[Z5Ç<ov�cqbHJ[RmGtVNC7W�PNS`b_W�SUTIJ4lQJUf"MFMFO W[Y7W"PNdUR�Z7W[YFGNE_VnRU\�JUG?f"JUY�y*W�GhW"W[Y�y^Rr�DP<E_VNEHY7d�VNC7W�lQJUf"MFMFO
¤2EHYFGhVhW[EHYLW[]^MFJQVNE_S`YFGDJUG N  ' � ô� ý  ' N ö � v ý  ' � Æ ¢^o I V Ç

Ö�V



��S`OXcqJQP<EHY7dDVNCFEHG���E_VNC�VNC7W2W[Y7W"PNdURswnOXS`OXW[YsVNMFO(VhW[YFGhSUP�SUTÎ\UGNJ[RU\`J�c*W"PNTaW[fgVOê|MFEHZ Æ GhW"W�VNC7W�GhW[fgVNE_S`Y
S`Y4��S`GNOXS`b_SUdURaÇ<\ ¼  ' ö Æ � þ ��Ç��  � ' þ � ý  ' ÿ Æ ¢^o I�jWÇ
��W�GhW"W�VNCFJQVOvjfgSUPNPNW[Ghc*S`YFZFGuVhS?VNC7W~W[Y7W"PNdURswnZ7W[YFGNE_VnRLJUYFZ�cFPNW[GNGNM7PNWKlQJUbHM7W[G� ö � � ö v

¼iA q � Æ ¢^o I�lWÇ

BDC7WIfgS`GNOXS`b_SUd`EHf"JUb|fgS`YFGhVNJUYsV��uJUG�SUP<E_d`EHYFJUbHb_R�EHYsVhPNSmZFMFfgW[Z?y^R,¤2EHYFGhVhW[EHYty*W[f"JUMFGhWIC7W��uJUGuMFYFJQyqb_W
VhS,º|YFZ�GhVNJQVNEHf�fgS`GNOXS`b_SUd`EHf"JUbãGhS`bHM7VNE_S`YFGu��E_VNC7S`M7VDE_V"o�Ý�TaVhW"PÐ¨IM7yFyqb_WU� G�ZFEHGNfgS$lUW"PNRLSUT+VNC7W�WgvmcqJUYmw
GNE_S`Y�SUT�VNC7W�MFYFE_lUW"P<GhWU\FJXGhVNJQVNEHf�MFYFE_lUW"P<GhWKTaW[bHb*S`M7VDSUT�T0JUGNCFE_S`Y�\7VNC7W�fgS`GNOXS`b_SUd`EHf"JUbãfgS`YFGhVNJUYsV��uJUG
Y7S?b_S`Y7dUW"P�PNW[]^MFE_PNW[ZLJUYFZë¤2EHYFGhVhW[EHY�PNW�ÉhW[fgVhW[Z�E_V Æ GNM7cFc*S`GhW[ZFb_R?f"JUbHbHEHY7d�VNC7W�EHYsVhPNSmZFMFfgVNE_S`Y�SUTrv�EHY
VNC7WÍºqP<GhV�cqbHJUfgW~CFEHGuyqE_dUdUW[GhV�yqbHMFYFZ7W"P�y*W[f"JUMFGhW�C7W�fgS`MFbHZ�CFJ[lUWÍÁ5­�«�ø%·L½C¶Y«�ø�VNC7W~WgvmcqJUYFGNE_S`YLSUT�VNC7W
MFYFE_lUW"P<GhW�E_T�C7W�CFJUZ�GNEHOXcqb_R?y*W[bHE_W"lUW[Z�EHY�CFEHGuW[]^MFJQVNE_S`YFG���E_VNC7S`M7VuVNC7W�fgS`GNOXS`b_SUd`EHf"JUb�fgS`YFGhVNJUYsVkÇ<o
¨�S$��W"lUW"P[\7VNCFEHY7d`G2JQPNWIY7SUV�JUG�GNEHOXcqb_WDJUG2VNCFJQV"o-�xY?T0JUfgV"\^S`Y7WISUT*VNC7W�yqE_dUdUW[GhV2cqM$¦?¦[b_W[G2EHY?VNC7W"SUPNW"Vxw
EHf"JUb�cqCsRmGNEHf"G�VhSmZFJ[R�EHG���CsRLVNC7W�fgS`GNOXS`b_SUd`EHf"JUb�fgS`YFGhVNJUYsVKEHGDGhS6GNO?JUbHbËo�ÝIf"fgSUP<ZFEHY7d?VhS�GhVNJUYFZFJQP<Z
]^MFJUYsVNMFO ºqW[bHZ�VNC7W"SUPNR#b_SUPNWU\uVNC7W�lQJUf"MFMFOüW[Y7W"PNdUR�Z7W[YFGNE_VnR�GNC7S`MFbHZ�y*WeO?JUYsR�O?JUYsR�SUP<Z7W"P<G
SUTKO?JQd`YFE_VNMFZ7W�bHJQPNdUW"P?VNCFJUY�JUGhVhPNSUcqCsRmGNEHf"JUbuSUyqGhW"PNlQJQVNE_S`YFG?JUbHb_S$��o���S$� MFGNMFJUbHb_R�EHY�]^MFJUYsVNMFO
ºqW[bHZ�VNC7W"SUPNR6S`Y7W~Z7S^W[G�Y7SUVu��SUPNPNR6VhS^SXO�MFf<C�JQy*S`M7VuVNC7WKlQJUf"MFMFO W[Y7W"PNdUR�JUG�S`Y7W~f"JUY�Y7SUP<O?JUb�w
SUP<Z7W"P6E_V?J[�uJ[RUo�¨�S$��W"lUW"P[\�JUG?��W�{mY7S$��\�dUP<J[lmE_VnR�EHGXMFYFbHE_{UW�JUYsR
SUVNC7W"P?VNC7W"SUPNR�EHY
VNCFJQV6Y7SUV
S`YFb_R�W[Y7W"PNdURswnZFE»Ø*W"PNW[YFfgW[G/yqM7V/JQyqGhS`bHM7VhW�W[Y7W"PNd`E_W[G2O?JQVhVhW"P Æ JUYFZ6f"JUYFY7SUVGÉNMFGhV-y*WDZ7PNSUcFc*W[Z5Ç<o+BDC7W
]^M7W[GhVNE_S`Y���CsR�VNC7W6SUyqGhW"PNlUW[Z
fgS`GNOXS`b_SUd`EHf"JUb�fgS`YFGhVNJUYsVtEHG�GhS4GNO?JUbHb Æ E_V�O?J[R�y*W6Wgv7JUfgVNb_R4¦"W"PNS7\
yqM7VDPNW[fgW[YsVIJUGhVhPNSUcqCsRmGNEHf"JUb�SUyqGhW"PNlQJQVNE_S`YFGDJQcFc*W[JQP�VhS?T0J[lUS`M7PKJXVNEHYsR�Y7S`YmwÂ¦"W"PNS?lQJUbHM7W�ÇuEHG�{mY7S$��Y
JUG2VNC7W�+�²�ÀkÄ,²%¯§²�û�·L½^®%¯�+�²%¬$ÀN¶Â®%¬ç¶N�H­e²�.N¯d«NÄto/��WI��EHbHb7fgS`YFGNEHZ7W"P2VNC7W�c*S`GNGNE_yqEHbHE_VnR�VNCFJQV�viõö £�S`YFb_R
EHYLVNC7W�GhW[fgVNE_S`Y�S`Y4��S`GNOXS`b_SUdUR Æ EHY�JUbHb*SUVNC7W"PIJQcFcqbHEHf"JQVNE_S`YFG"\|vjf"JUYeEHYFZ7W"W[Z�y*W�Y7W"d`b_W[fgVhW[Z5Ç<o

áxâ Ò�z ÒeF2å á Ò ��Ó��O�
BDC7WX¤2EHYFGhVhW[EHY�W[]^MFJQVNE_S`YFG q  ' ö } ¼  ' Æ ¢^o I Ö Ç
f"JUY�\mVNJQ{UW[Y�JQVuT0JUfgWIlQJUbHM7WU\^y*W�PNW"d`JQP<Z7W[ZLJUG�VhW[YLJUb_dUW"yFP<JUEHf�W[]^MFJQVNE_S`YFG2TaSUP�fgW"PNVNJUEHY6VhP<JUfgW[GuSUT�VNC7W
k�E_W[O?JUYFY�VhW[YFGhSUP�N  ' 0 Z o�¥uM7V�N  ' 0 Z CFJUG"\�JUGK��Wt{mY7S$��\�Vn��W[YsVnR�EHYFZ7W"c*W[YFZ7W[YsVIfgS`OXc*S`Y7W[YsVNG"\GhS�C7S$��JQPNWXVNC7WXSUVNC7W"P�VhW[Y�Z7W"VhW"P<O?EHY7W[Z5ì�BDC7WtSUy^lmE_S`MFG�JUYFGh��W"P[\�JUb_PNW[JUZ7R�d`E_lUW[Y�JQy*S$lUWU\�EHGKSUT
fgS`M7P<GhW?VNCFJQV���W6GhS`b_lUW?VNC7W7¤2EHYFGhVhW[EHY�W[]^MFJQVNE_S`YFG~TaSUP�VNC7W?OXW"VhP<EHf ý  ' JUYFZ�VNC7W[Y�f"JUbHf"MFbHJQVhW?VNC7Wk�E_W[O?JUYFY�f"M7PNlQJQVNM7PNW~VhW[YFGhSUP�SUT+VNCFJQVDOXW"VhP<EHfQo
¨�S$��W"lUW"P[\|VNCFEHGDJUYFGh��W"P�b_W[J[lUW[GIGhS`OXW"VNCFEHY7dXVhS6y*W�Z7W[GNE_PNW[ZLy*W[f"JUMFGhW�E_VDZ7S^W[G�Y7SUVDPNW[JUbHb_R6cFPNS$lmEHZ7W
JUYLWgvmcqbHJUYFJQVNE_S`Y�SUT+C7S$�éVNC7W~EHY7TaSUP<O?JQVNE_S`Y�JQy*S`M7VuVNC7W[GhW~SUVNC7W"PDfgS`OXc*S`Y7W[YsVNG�EHGuW[YFfgSmZ7W[ZLEHY�VNC7W
¤2EHYFGhVhW[EHY�W[]^MFJQVNE_S`YFG"oj�ÎV�EHG?EHYsVhW"PNW[GhVNEHY7d�VhS�MFYFZ7W"P<GhVNJUYFZ�VNCFEHGXy*W[f"JUMFGhW�E_V6EHG?cFPNW[f"EHGhW[b_R
VNC7W[GhW
fgS`OXc*S`Y7W[YsVNGDSUT+VNC7W�k�E_W[O?JUYFYLVhW[YFGhSUP���EHf<C�PNW"cFPNW[GhW[YsV�VNC7W�WNØ*W[fgVNG�SUT�dUP<J[lmE_VnR�EHYLlQJUf"MFMFO�\FEËo WUo
��C7W"PNW�¼  ' ö £m\qbHE_{UW~VNEHZFJUb*TaSUP<fgW[G�JUYFZ�dUP<J[lmE_VNJQVNE_S`YFJUb��uJ[lUW[G"o
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BDC7W�OXSUPNW�EHYFGNE_d`CsVhT0MFb|JUYFGh��W"PIEHGuVNCFJQVDVNC7W�EHY7TaSUP<O?JQVNE_S`Y�EHGuW[YFfgSmZ7W[Z�EHYLVNC7W�¥uEHJUYFf<CFE�EHZ7W[YsVNE_VNE_W[G
��CFEHf<C�GhW"PNlUWeJUG?cFPNSUcqJQd`JQVNE_S`Y�W[]^MFJQVNE_S`YFGXTaSUP?VNC7W�VhP<JUfgWgwzTaPNW"WecqJQPNVNGXSUTKVNC7W�k�E_W[O?JUYFY�VhW[YFGhSUP
J[�uJ[R�TaPNS`O:VNC7W�PNW"d`E_S`YFG���C7W"PNW�¼  ' õö £mo
é W"V�MFG6GhW"WeC7S$� VNCFEHGX��SUPN{mG"ovÈ+E_P<GhVXSUT�JUbHbË\���WeY7W"W[Z#VhS
Z7W[fgS`OXc*S`GhWeVNC7Wek�E_W[O?JUYFY�VhW[YFGhSUP
EHYsVhS�E_VNGDVhP<JUfgWtcqJQPNVNGON  ' JUYFZ�N Æ Z7W"VhW"P<O?EHY7W[ZeZFE_PNW[fgVNb_RLy^R�VNC7W>¤2EHYFGhVhW[EHY�W[]^MFJQVNE_S`YFGkÇ�JUYFZeE_VNG
VhP<JUfgW[b_W[GNGDcqJQPNV Ã  ' 0 Z \7VNC7W��[«N³%¯2¶Y«N¬$À?²%­·o
�xY�JUYsR>��� V ZFEHOXW[YFGNE_S`YFG"\^VNC7W���W"Rmb�VhW[YFGhSUPIEHG�Z7WNº|Y7W[Z�y^RÃ  ' 0 Z ö N  ' 0 Z� §� � # Æ ý  �0 N ' Z þ N  �0 ý ' Z � ý ' 0 N  Z � N ' 0 ý  Z Ç
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BDCFEHG�Z7WNº|YFE_VNE_S`Y6EHG�GNMFf<C�VNCFJQV Ã  ' 0 Z CFJUGuJUbHbqVNC7W~GhRmO?OXW"VhP<E_W[G2SUTãVNC7WKk�E_W[O?JUYFY6VhW[YFGhSUP Æ VNCFEHG�EHGO?JUYFE_TaW[GhVkÇ�JUYFZ�VNCFJQV�JUbHb*SUT-E_VNG�VhP<JUfgW[G�JQPNWX¦"W"PNS7\qEËo WUoÃ  '  Z ö £ � Æ ¢^o I�¢WÇ

�xY�VNC7W�lQJUf"MFMFO�\�N  ' ö £m\qJUYFZLVNC7W"PNW"TaSUPNW¼  ' Æ ü Ç ö £ £ N  ' 0 Z Æ ü Ç ö Ã  ' 0 Z Æ ü Ç�ÿ Æ ¢^o V £�Ç

JUYFZ�\+JUG�JUYsVNEHf"E_cqJQVhW[Z�\�VNC7W6��W"Rmb2VhW[YFGhSUP�W[YFfgSmZ7W[G�VNC7W�EHY7TaSUP<O?JQVNE_S`Y�JQy*S`M7V�VNC7W6dUP<J[lmE_VNJQVNE_S`YFJUb
ºqW[bHZrEHY�lQJUf"MFMFO�o�BDC7W�]^M7W[GhVNE_S`Y�VNC^MFG�EHG�C7S$� Ã  ' 0 Z EHG�Z7W"VhW"P<O?EHY7W[Z�W"lUW"PNR^��C7W"PNWLEHY�GhcqJUfgWgwVNEHOXW6y^R�JUY�W[Y7W"PNdURswnOXS`OXW[YsVNMFO VhW[YFGhSUP���CFEHf<C�O?J[R�y*W6b_Smf"JUbHE§¦"W[ZrEHY�GhS`OXW7º|YFE_VhW?PNW"d`E_S`Y�SUT
GhcqJUfgWgwzVNEHOXWUo
��S`YsVhP<JUfgVNEHY7d?VNC7W�¥uEHJUYFf<CFE�EHZ7W[YsVNE_VnRU\F��CFEHf<CL��W��DP<E_VhW~JUGÙ>ì (LN  ' í 0 Z ö £ ÿ Æ ¢^o V §�Ç

S$lUW"P���JUYFZ/��JUYFZ�O?JQ{mEHY7d?MFGhW~SUT+VNC7W�GhRmO?OXW"VhP<E_W[G�SUT�VNC7W�k�E_W[O?JUYFYLVhW[YFGhSUP[\FS`Y7W~SUyFVNJUEHYFGÙ ( N ( Z  ' ö Ù  N ' Z � Ù ' N  Z � Æ ¢^o V #WÇ

¤-vmcFPNW[GNGNEHY7dLVNC7W?k�E_W[O?JUYFY4VhW[YFGhSUP�EHY4VhW"P<O?G~SUT�E_VNG~fgS`YsVhP<JUfgVNE_S`YFG�JUYFZ�VNC7WX��W"Rmb/VhW[YFGhSUP[\�JUYFZ
MFGNEHY7d�VNC7Wx¤2EHYFGhVhW[EHY?W[]^MFJQVNE_S`YFGuVhStPNW"cqbHJUfgWKVNC7W~k�EHf"f"E|VhW[YFGhSUPDJUYFZLk�EHf"f"E*GNf"JUbHJQP�y^R6VNC7WKW[Y7W"PNdURsw
OXS`OXW[YsVNMFO VhW[YFGhSUP[\qS`Y7W�Y7S$�(SUyFVNJUEHYFG�J?cFPNSUcqJQd`JQVNE_S`YeW[]^MFJQVNE_S`YeTaSUP�VNC7W���W"RmbãVhW[YFGhSUPISUT-VNC7W
TaSUP<O Ù  Ã  ' 0 Z ö � ' 0 Z ÿ Æ ¢^o V IWÇ
��C7W"PNW � ' 0 Z Z7W"c*W[YFZFGKS`YFb_ReS`Y�VNC7WXW[Y7W"PNdURswnOXS`OXW[YsVNMFO VhW[YFGhSUP�JUYFZ�E_VNG~Z7W"P<E_lQJQVNE_lUW[G"o7ÞIW"VhW"Phw
O?EHYFEHY7d � ' 0 Z EHYLVNCFEHGu�uJ[R�EHG�GhVhP<JUE_d`CsVhTaSUPN�uJQP<Z�JUYFZ�S`Y7Wxº|YFZFG� ' 0 Z ö } � � I� � #�� Ù 0 ¼ ' Z � Ù Z ¼ ' 0 � §� � §?� Ù 0 ¼ ( ( ý ' Z Ù Z ¼ ( ( ý ' 0���� � Æ ¢^o V�V Ç
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BDC7W~W[]^MFJQVNE_S`Y Æ ¢^o V IWÇDEHGuPNW[O?EHYFGNfgW[YsV�SUT+VNC7WXÙ�J�vm��W[bHb�W[]^MFJQVNE_S`YÙ  é  ' ö � ' ÿ Æ ¢^o V jWÇ

JUYFZ�VNCFEHGLEHG�VNC7W�GhVNJQPNVNEHY7d
c*S`EHYsV�TaSUP�J
lUW"PNRpTaP<MFE_VhT0MFb�JUYFJUb_SUdURpy*W"Vn��W"W[YjVNC7W4Vn��S#GNM7y�ÉhW[fgVNG"o
�xYFZ7W"W[Z4E_VKVNM7P<YFGIS`M7VKVNCFJQV�EHY4O?JUYsReSUVNC7W"P~PNW[Ghc*W[fgVNG~JUGK��W[bHb Ã  ' 0 Z y*W[CFJ[lUW[GKlUW"PNR4O�MFf<C�bHE_{UWJUY�W[b_W[fgVhPNSQwnO?JQd`Y7W"VNEHf'ºqW[bHZ��IS`Y7W?f"JUY�Z7WNº|Y7WtW[b_W[fgVhP<EHfXJUYFZ�O?JQd`Y7W"VNEHfXfgS`OXc*S`Y7W[YsVNG l JUYFZ�~�\
VNC7W[GhW�GNJQVNEHGhTaRTm l m ö m ~�msTaSUPIJtdUP<J[lmE_VNJQVNE_S`YFJUb��uJ[lUWU\qW"VNfQo
È+EHYFJUbHb_RU\*VNC7Wt��W"Rmb+VhW[YFGhSUP�EHGKJUbHGhS�MFGhW"T0MFb�EHYeSUVNC7W"P�fgS`YsVhWgvmVNG�JUG~E_V~EHG.½^²%¬C´?²%­kÄ,®%¯�¯ ³¾·�¬a¸%®%­k·L®%¬ç¶0\
EËo WUo Ã  ' 0 Z EHG�EHYslQJQP<EHJUYsVDMFYFZ7W"PDfgS`Y7TaSUP<O?JUb*PNW[GNf"JUbHEHY7d`G�SUT�VNC7W�OXW"VhP<EHf

ý  ' Æ ü Ç « W ¬ Æ ü Ç ý  ' Æ ü Ç � Æ ¢^o V lWÇ

�xYecqJQPNVNEHf"MFbHJQP[\FVNC7W���W"Rmb�VhW[YFGhSUPKEHG�¦"W"PNSLE_T+VNC7W�OXW"VhP<EHf�EHG'½^²%¬C´?²%­kÄ,®%¯�¯ ³��:®�¶0\�EËo WUo|PNW[bHJQVhW[Zey^R�J
fgS`Y7TaSUP<O?JUbmVhP<JUYFGhTaSUP<O?JQVNE_S`Y�VhS~VNC7W�ê|JQV-OXW"VhP<EHfQ\`JUYFZtfgS`YslUW"P<GhW[b_R�lQJUYFEHGNCFEHY7d�SUTqVNC7Wu��W"RmbmVhW[YFGhSUP
EHGDJUbHGhS?J?GNM�Ì�f"E_W[YsVDfgS`YFZFE_VNE_S`YLTaSUP�J?OXW"VhP<EHfKVhS?y*W~fgS`Y7TaSUP<O?JUb�VhS6VNC7WÍê|JQV�OXW"VhP<EHfQo
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BãS�EHYFfgPNW[JUGhW�S`M7P2fgS`Y�º|Z7W[YFfgW�VNCFJQV/VNC7W�¤2EHYFGhVhW[EHY�W[]^MFJQVNE_S`YFG-��WDCFJ[lUWIZ7W"P<E_lUW[ZXJQy*S$lUWIJQPNWDEHYtT0JUfgV
PNW[JUGhS`YFJQyqb_W�JUYFZ
JUbHOXS`GhV�fgW"PNVNJUEHYFb_R�fgSUPNPNW[fgV"\-��WLf"JUY�JUZ7SUcFV�J�OXSUPNW�OXSmZ7W"P<Y�c*S`EHYsV�SUTDlmE_W"��o
��W�f"JUY�JUGh{4E_T2VNC7W7¤2EHYFGhVhW[EHY�W[]^MFJQVNE_S`YFGKTaS`bHb_S$�þTaPNS`OÃJUY�JUfgVNE_S`Y�cFP<EHYFf"E_cqb_W�SUP[\�JUb_VhW"P<YFJQVNE_lUW[b_RU\
��CFJQVD��S`MFbHZLy*W~J?YFJQVNM7P<JUb�JUfgVNE_S`Y�cFP<EHYFf"E_cqb_W�TaSUP�VNC7W�OXW"VhP<EHfQo
Ý�TaVhW"P�JUbHbË\UTaSUP/Wgv7JUOXcqb_W�EHYtVNC7WDfgS`YFGhVhP<MFfgVNE_S`YXSUT|VNC7W � VNJUYFZFJQP<Z.ÙeSmZ7W[bË\`S`Y7WDJUbHGhS�Z7S^W[G-Y7SUV2GhVNJQPNV
��E_VNC�VNC7W�W[]^MFJQVNE_S`YFG+SUT|OXSUVNE_S`YtyqM7V�S`Y7W��DP<E_VhW[G+Z7S$��YtVNC7W�GNEHOXcqb_W[GhV�c*S`GNGNE_yqb_W é JQdUP<JUY7d`EHJUYX��E_VNC
VNC7W�Z7W[GNE_PNW[ZQºqW[bHZ�fgS`YsVhW[YsVIJUYFZ�GhRmO?OXW"VhP<E_W[G"o
��W6��EHbHb-GhVNJQPNV���E_VNC4VNC7W?dUP<J[lmE_VNJQVNE_S`YFJUb2cqJQPNV"\�EËo WUo�VNC7W7¤2EHYFGhVhW[EHY�VhW[YFGhSUP q  ' SUTuVNC7W7¤2EHYFGhVhW[EHYW[]^MFJQVNE_S`YFG"\qJUYFZ�Z7W[JUb���E_VNCLVNC7W�O?JQVhVhW"P�cqJQPNV"\FVNC7W~W[Y7W"PNdURswnOXS`OXW[YsVNMFO VhW[YFGhSUP
¼  ' \qbHJQVhW"P[o
¥�RLdUW[Y7W"P<JUb�fgS$lQJQP<EHJUYFfgWU\|JUYeJUfgVNE_S`Y�TaSUPDVNC7W�OXW"VhP<EHf ý  ' ��EHbHb*CFJ[lUW�VhS?VNJQ{UW�VNC7W~TaSUP<Oa ö VÁÕ ý � Ó ü/� Æ ý  ' Ç�ÿ Æ §?£moH§�Ç

��C7W"PNW � EHG�J�GNf"JUbHJQP�fgS`YFGhVhP<MFfgVhW[ZrTaPNS`OÃVNC7W6OXW"VhP<EHfQo � S���CFJQV�EHG � dUS`EHY7d�VhSey*W�ì �ub_W[JQP<b_RU\
VNC7W�GNEHOXcqb_W[GhVtf<C7S`EHfgW�EHG�VNC7W�k�EHf"f"EuGNf"JUbHJQP�Nt\2JUYFZ�VNCFEHG�EHGtJUbHGhS4VNC7W�MFYFEH]^M7W�f<C7S`EHfgW�E_TDS`Y7W�EHG
b_S^SU{mEHY7d?TaSUPIJ6GNf"JUbHJQPKfgS`YFGhVhP<MFfgVhW[ZeTaPNS`O Y7SUVICFE_d`C7W"PDVNCFJUY�GhW[fgS`YFZ�Z7W"P<E_lQJQVNE_lUW[GDSUT+VNC7W�OXW"VhP<EHfQo
BDC7W"PNW"TaSUPNW~��W�c*S`GhVNMFbHJQVhW~VNC7W�y*W[JUM7VNE_T0MFbHb_R?GNEHOXcqb_WKJUYFZ�W[b_W"d`JUYsV é JQdUP<JUY7d`EHJUYae�y� ö S Õ ý ��Ó ü N Æ §?£mo #WÇ
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{mY7S$��Y�JUG~VNC7W.¤2EHYFGhVhW[EHYmwY¨IEHb_y*W"PNV é JQdUP<JUY7d`EHJUY�o��ÎVK�uJUG~cFPNW[GhW[YsVhW[Z4y^R[¨IEHb_y*W"PNV�cFP<JUfgVNEHf"JUbHb_R�S`Y
VNC7W�GNJUOXW4ZFJ[R�VNCFJQV_¤2EHYFGhVhW[EHY�cFPNW[GhW[YsVhW[ZpCFEHG.º|YFJUbDTaSUP<O Æ ¢^o #�jWÇ?SUT~VNC7WedUP<J[lmE_VNJQVNE_S`YFJUb�ºqW[bHZ
W[]^MFJQVNE_S`YFG"oXÞKEHGNf"MFGNGNE_S`YFGDPNW"d`JQP<ZFEHY7d���C7SLZFEHZ���CFJQV�ºqP<GhVKJUYFZ���C7SLZ7W[GhW"PNlUW[GKfgPNW[ZFE_VITaSUPK��CFJQV
CFJ[lUWry*W"W[YéJ�T0J[lUS`M7P<E_VhW�Smf"f"M7cqJQVNE_S`YéSUTtCFEHGhVhSUP<EHJUYFG�SUTXGNf"E_W[YFfgW�W"lUW"P�GNEHYFfgWUo ¥uM7VÊ¨IEHb_y*W"PNV"� G
��SUPN{6��S`MFbHZLfgW"PNVNJUEHYFb_R6Y7SUV�CFJ[lUW~y*W"W[Y�c*S`GNGNE_yqb_W���E_VNC7S`M7VH¤2EHYFGhVhW[EHY�� G2PNW[JUbHE§¦[JQVNE_S`Y�VNCFJQVudUP<J[lmE_VnR
GNC7S`MFbHZ?y*WIPNW"d`JQP<Z7W[ZLY7SUVuJUGuJ�TaSUP<fgWKyqM7V�JUGuJ�cFPNSUc*W"PNVnRXSUTãGhcqJUfgWgwzVNEHOXW~JUYFZ�VNCFJQVuk�E_W[O?JUYFYFEHJUY
dUW"S`OXW"VhPNR�cFPNS$lmEHZ7W[GuVNC7W�fgSUPNPNW[fgVDTaP<JUOXW"��SUPN{LTaSUPDW[O�y*SmZ7RmEHY7dtVNC7W~W[]^MFE_lQJUb_W[YFfgW~cFP<EHYFf"E_cqb_WUo
��W2��EHbHbQY7S$�rcFPNS$lUW/VNCFJQVãVNC7W�¤2MFb_W"Phw é JQdUP<JUY7dUW-W[]^MFJQVNE_S`YFG�TaS`bHb_S$��EHY7duTaPNS`OéVNC7W�¤2EHYFGhVhW[EHYmwY¨IEHb_y*W"PNV
é JQdUP<JUY7d`EHJUYeEHYFZ7W"W[Z�d`E_lUW�P<EHGhW�VhS?VNC7W>¤2EHYFGhVhW[EHYLVhW[YFGhSUPIJUYFZ�VNC7W�lQJUf"MFMFO ¤2EHYFGhVhW[EHYLW[]^MFJQVNE_S`YFG"o
�ÎV/EHG+VhP<MFb_R�PNW[O?JQPN{QJQyqb_WU\`VNCFJQV/GNMFf<CXJ�GNEHOXcqb_W é JQdUP<JUY7d`EHJUY?EHG-f"JQcqJQyqb_WuSUT|WgvmcqbHJUEHYFEHY7d�cFP<JUfgVNEHf"JUbHb_R
JUbHb�{mY7S$��Y�dUP<J[lmE_VNJQVNE_S`YFJUbË\|JUGhVhPNSUcqCsRmGNEHf"JUb�JUYFZefgS`GNOXS`b_SUd`EHf"JUb�cqC7W[Y7S`OXW[YFJ Æ fgS`YsVhP<JUGhVIVNCFEHG���E_VNC
VNC7W�fgS`OXcqb_Wgv7E_VnR�SUT+VNC7W é JQdUP<JUY7d`EHJUY�SUT+VNC7W � VNJUYFZFJQP<ZÊÙeSmZ7W[b*SUPIJUYsRLSUT+E_VNG�dUW[Y7W"P<JUbHE§¦[JQVNE_S`YFGkÇ<o
� EHYFfgW6VNC7W�k�EHf"f"E�GNf"JUbHJQPtEHG�N ö ý  ' N  ' \/E_V�EHG�GNEHOXcqb_W"P�VhS4fgS`YFGNEHZ7W"P�lQJQP<EHJQVNE_S`YFG 1?ý  ' SUTDVNC7WEHYslUW"P<GhW�OXW"VhP<EHf~EHYFGhVhW[JUZLSUT 1?ý  ' o/BDC^MFG"\FJUG�J>ºqP<GhVDGhVhW"c���W��DP<E_VhW1 ae�y� ö 1 VÁÕ ý � Ó ü ý  ' N  '
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BDC7W7ºqP<GhV�VhW"P<O�JUbHb2y^RrE_VNGhW[b_T���S`MFbHZ�JUb_PNW[JUZ7R�d`E_lUWLVNC7Wë¤2EHYFGhVhW[EHY�VhW[YFGhSUP[o�BDC^MFG���WLY7W"W[Z�VhS
GNC7S$�jVNCFJQVuVNC7WKGhW[fgS`YFZ�VhW"P<O:EHG�EHZ7W[YsVNEHf"JUbHb_R'¦"W"PNS7o-�2Z7StY7SUV�{mY7S$�jSUTãJUYsR6cqJQPNVNEHf"MFbHJQP<b_R�W[b_W"d`JUYsV
JQPNd`MFOXW[YsVuVhStW[GhVNJQyqbHEHGNC?VNCFEHG"\mGhStVNCFEHG2��EHbHb7PNW[]^MFE_PNWIJtbHE_VhVNb_W�yqE_V2SUT���SUPN{|\myqM7VuE_V�EHGuY7SUVuZFE»Ì�f"MFb_V"o
È+E_P<GhV�SUTqJUbHbË\���W�Y7W"W[Z�VNC7W�WgvmcqbHEHf"E_VãWgvmcFPNW[GNGNE_S`Y�TaSUP+VNC7Wuk�EHf"f"EsVhW[YFGhSUP-EHY�VhW"P<O?G�SUTFVNC7WD�uC7P<EHGhVhS%Ø*W[b
GhRmO�y*S`bHG"\7��CFf<C�f"JUY�y*W~SUyFVNJUEHY7W[Z�y^RLfgS`YsVhP<JUfgVNE_S`Y�SUT Æ Ö o jWÇ<\N  ' ö " ( % (  ' � " ' % (  ( þ,% ( ( 0 % 0 '  � % ( ' 0 % 0 (  � Æ §?£mo lWÇ

��S$�
��W2Y7W"W[Z�VhSIf"JUbHf"MFbHJQVhW/VNC7W/lQJQP<EHJQVNE_S`Y~SUT�N  ' oã��W2��EHbHbQY7SUVãPNW[]^MFE_PNW+VNC7W/WgvmcqbHEHf"E_V*WgvmcFPNW[GNGNE_S`YEHY�VhW"P<O?G+SUTqVNC7WulQJQP<EHJQVNE_S`YFG�SUTqVNC7W�OXW"VhP<EHfQ\`yqM7V�S`YFb_R�EHY�VhW"P<O?G�SUT|VNC7WulQJQP<EHJQVNE_S`YFG 1 %  ')( EHYFZFMFfgW[Z
y^R�VNC7W6lQJQP<EHJQVNE_S`YFG�SUTDVNC7W�OXW"VhP<EHfQo�BDCFEHG�GNEHOXcqbHE»ºqW[GKVNCFEHY7d`G�fgS`YFGNEHZ7W"P<JQyqb_RUo Å y^lmE_S`MFGNb_RU\ 1 N  '��EHbHb|VNC7W[Y�y*W�J?GNMFO:SUT-GNE�v�VhW"P<O?G"\1 N  ' ö " ( 1 % (  ' � " ' 1 % (  ( þ 1 % ( ( 0 % 0 '  þ,% ( ( 0 1 % 0 '  � 1 % ( ' 0 % 0 (  � % ( ' 0 1 % 0 (  � Æ §?£mo Ö Ç
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��S$� VNC7W�fgP<MFf"EHJUb�SUyqGhW"PNlQJQVNE_S`YeEHGDVNCFJQV 1 %  ')( EHGDJ?VhW[YFGhSUP[oDBDCFEHG�TaS`bHb_S$��GDTaPNS`O VNC7W�JQPNd`MFOXW[YsVNG
d`E_lUW[Y�JQVKVNC7WtW[YFZ�SUT�GhW[fgVNE_S`Y V \�MFYFZ7W"PIVNC7WXC7W[JUZFEHY7de��iIW[Y7W"P<JUbHE§¦[JQVNE_S`YFG"�_\*yqM7VI����EHbHb�PNW"c*W[JQV~E_V
C7W"PNW�EHYtVNC7WDcFPNW[GhW[YsV2fgS`YsVhWgvmV"o Å T*fgS`M7P<GhWU\s��WD{mY7S$�pVNCFJQV/VNC7WK�uC7P<EHGhVhS%Ø*W[b7GhRmO�y*S`bHG+VNC7W[O?GhW[b_lUW[G
JQPNWLY7SUV�VhW[YFGhSUP<G"\-y*W[f"JUMFGhW6SUT�VNC7WLEHYFC7S`OXSUdUW[Y7W"S`MFG Æ GhW[fgS`YFZ
Z7W"P<E_lQJQVNE_lUW�ÇKVhW"P<O�JQcFc*W[JQP<EHY7deEHY
VNC7W�VhP<JUYFGhTaSUP<O?JQVNE_S`YtP<MFb_WuMFYFZ7W"P-fgS^SUP<ZFEHYFJQVhWuVhP<JUYFGhTaSUP<O?JQVNE_S`YFG"o�¥uM7V+VNCFEHG+VhW"P<O EHG+EHYFZ7W"c*W[YFZ7W[YsV
SUT�VNC7W?OXW"VhP<EHfQotBDC^MFGIVNC7W?OXW"VhP<EHftlQJQP<EHJQVNE_S`Y�SUT�VNC7W��uC7P<EHGhVhS%Ø*W[b+GhRmO�y*S`bHGKEHYFZ7W"W[Z�VhP<JUYFGhTaSUP<O?G
JUGtJeVhW[YFGhSUP[\/JUYFZ
E_V�VNM7P<YFG�S`M7V�VNCFJQV 1 N  ' f"JUY
y*W��DP<E_VhVhW[Y�P<JQVNC7W"PXfgS`OXcqJUfgVNb_RrEHY�VhW"P<O?G�SUTfgS$lQJQP<EHJUYsVIZ7W"P<E_lQJQVNE_lUW[G�SUT 1 %  ')( \FYFJUOXW[b_RLJUG1 N  ' ö Ù ( 1 % (  ' � Ù ' 1 % ( (  � Æ §?£mo ¼WÇ

ÝIG�JëºqP<GhV�f<C7W[fN{�S`YrVNCFEHG"\�Y7SUVhW6VNCFJQV�VNC7W.ºqP<GhV�VhW"P<O S`Y�VNC7W6P<E_d`CsV�CFJUYFZ�GNEHZ7W?EHG�O?JUYFE_TaW[GhVNb_R
GhRmO?OXW"VhP<EHfIJUYFZ6VNCFJQVuVNC7WKGhW[fgS`YFZ�VhW"P<O:EHG�JUbHGhStGhRmO?OXW"VhP<EHf�y*W[f"JUMFGhWISUT Æ V o Im§�Ç�JUYFZ Æ j^oH§C¼WÇ<o�BãS
W[GhVNJQyqbHEHGNC Æ §?£mo ¼WÇ<\+S`Y7W6GNEHOXcqb_ReCFJUG�VhSeMFGhWXVNC7W6Z7WNº|YFE_VNE_S`Y�SUTuVNC7W?fgS$lQJQP<EHJUYsV�Z7W"P<E_lQJQVNE_lUWUo6BDC7W
ºqP<GhV�VhW"P<O EHG Ù ( 1 % (  ' ö " ( 1 % (  ' þ,% ( ( 0 1 % 0  ' � % 0  ( 1 % ( 0 ' � % 0 ')( 1 % ( 0$ ÿ Æ §?£mo ¢WÇ

��CFEHf<C�VNJQ{UW[G�f"JQPNW�SUTIVNC7WëºqP<GhV"\2TaS`M7PNVNC�\�ºqTaVNC�JUYFZ#GNE�vmVNC�VhW"P<O?GXSUT Æ §?£mo Ö Ç<o�BDC7WLPNW[O?JUEHYFEHY7d
VhW"P<O?G�JQPNW � " ' 1 % (  ( þ 1 % ( ( 0 % 0 '  ö � Ù ' % (  ( ÿ Æ §?£moH§?£�Ç
��CFEHf<CLW[GhVNJQyqbHEHGNC7W[G Æ §?£mo ¼WÇ<ou��S$����CFJQVD��W�PNW[JUbHb_R�Y7W"W[Z�EHG ý  ' 1 N  ' \

ý  ' 1 N  ' ö Ù ( Æ ý  ' 1 % (  ' Ç � Ù ' Æ ý  ' 1 % ( (  Ç � Æ §?£moH§U§�Ç

� EHYFfgW~y*SUVNCLSUT+VNC7W[GhW�VhW"P<O?GDJQPNW�fgS$lQJQP<EHJUYsV�ZFE_lUW"PNdUW[YFfgW[GDSUT+lUW[fgVhSUPhºqW[bHZFG"\

ý  ' 1 N  ' ö Ù ( � (� ( ö ý  ' 1 % (  ' � ý  ( 1 % ' '  ÿ Æ §?£moH§C#WÇ

��W�f"JUYeMFGhW�iKJUMFGNG"�7VNC7W"SUPNW[O VhS6fgS`YFf"bHMFZ7W~VNCFJQVVÁÕ
ý � Ó ü ý  ' 1 N  ' ö VÁÕ ý � Ó ü Ù ( � ( ö £ ÿ Æ §?£moH§CIWÇ

Æ GNEHYFfgW �� EHGufgS`YFGhVhP<MFfgVhW[Z�TaPNS`O VNC7WIlQJQP<EHJQVNE_S`YFG�SUT�VNC7W~OXW"VhP<EHf���CFEHf<C�\sy^R6JUGNGNMFOXcFVNE_S`Y�\^lQJUYFEHGNC
JQV�EHY�º|YFE_VnRaÇ2JUGD��W~�uJUYsVhW[ZeVhS6GNC7S$��o
BãS�GNMFOÃVNCFEHG�M7c�\���W�CFJ[lUW6W[GhVNJQyqbHEHGNC7W[Z4VNCFJQV�VNC7W?lQJQP<EHJQVNE_S`Y�SUTuVNC7WQ¤2EHYFGhVhW[EHYmwY¨IEHb_y*W"PNVIJUfgVNE_S`Y
d`E_lUW[GDVNC7W�dUP<J[lmE_VNJQVNE_S`YFJUb�cqJQPNV Æ b_W"TaV�CFJUYFZ�GNEHZ7W�Ç2SUT�VNC7W�¤2EHYFGhVhW[EHY�W[]^MFJQVNE_S`YFG"\1 VÁÕ ý � Ó ü N ö VÁÕ ý � Ó ü Æ N  ' � ô� ý  ' N�Ç 1?ý  ' � Æ §?£moH§ V Ç

��W�f"JUYeJUbHGhSX�DP<E_VhWKVNCFEHGDJUG
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ý
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�ÎT�S`Y7W��uJUYsVNGDVhS6EHYFf"bHMFZ7WIVNC7W�fgS`GNOXS`b_SUd`EHf"JUbãfgS`YFGhVNJUYsVOv�\FVNC7W[Y�VNC7W�JUfgVNE_S`Y�dUW"VNGIOXSmZFE»ºqW[Z�VhSae�y� � � ö VÁÕ ý � Ó ü Æ N � #Yv:Ç � Æ §?£moH§ClWÇ

Å T�fgS`M7P<GhWU\-S`YFfgWLS`Y7WLEHG���SUPN{mEHY7d4JQV�VNC7W�b_W"lUW[b2SUT�VNC7WLJUfgVNE_S`Y�\/E_VtEHG�W[JUGhRrVhS�fgS`OXW�M7c
��E_VNC
fgS$lQJQP<EHJUYsV�dUW[Y7W"P<JUbHE§¦[JQVNE_S`YFG�SUT�VNC7W�¤2EHYFGhVhW[EHYmwY¨IEHb_y*W"PNV�JUfgVNE_S`Y�\qGNMFf<C�JUGa ö V Õ ý � Ó ü Æ N þ u ô N � þ u � N  ' N  ' þ u � N

ë N þ �6�6� Ç�ÿ Æ §?£moH§ Ö Ç

yqM7V/VNC7W[GhWIEHYslQJQP<EHJQyqb_R�EHYslUS`b_lUWICFE_d`C7W"PhwnZ7W"P<E_lQJQVNE_lUW�VhW"P<O?G2JUYFZ6JQPNW�VNC7W"PNW"TaSUPNW�E_PNPNW[b_W"lQJUYsV/TaSUP�b_S$��w
W[Y7W"PNdUR6cqCsRmGNEHf"G�JUYFZ�VNC^MFGuVNC7WI��SUP<Z���W~bHE_lUWKEHY�o � MFf<C�VhW"P<O?GufgS`MFbHZ�y*WIPNW[b_W"lQJUYsVuTaSUPuVNC7WKW[JQP<b_R
MFYFE_lUW"P<GhWU\|C7S$��W"lUW"P[\*JUYFZ�JQPNW�JUbHGhS?VnR^cqEHf"JUbHb_RLcFPNW[ZFEHfgVhW[Z�y^R�]^MFJUYsVNMFO VNC7W"SUP<E_W[GDSUT-dUP<J[lmE_VnRebHE_{UW
GhVhP<EHY7dXVNC7W"SUPNRUo

áxâ Ò ß Ï �G� Ò �Qf ÏBÂ � Ï � Â   Ï �
�xY~SUP<Z7W"P�VhSDSUyFVNJUEHY~VNC7W/Y7S`YmwzlQJUf"MFMFO ¤2EHYFGhVhW[EHYIW[]^MFJQVNE_S`YFG"\$��W2Y7W"W[Z~VhS�Z7W[f"EHZ7W-��CFJQV�VNC7W/O?JQVhVhW"P
é JQdUP<JUY7d`EHJUY�GNC7S`MFbHZ~y*WUo���S$��VNC7W"PNW�EHGãJUY�SUy^lmE_S`MFGãf<C7S`EHfgW�TaSUPãVNCFEHG"oã�ÎT7��W�CFJ[lUWuO?JQVhVhW"P[\UVNC7W[Y�EHY
JUZFZFE_VNE_S`Y�VhSXVNC7Wx¤2EHYFGhVhW[EHY6W[]^MFJQVNE_S`YFGu��W�JUbHGhSt�uJUYsV�VNC7W~W[]^MFJQVNE_S`YFGuSUT�OXSUVNE_S`YLTaSUP�VNC7W~O?JQVhVhW"P
ºqW[bHZFG"opBDC^MFGX��WeGNC7S`MFbHZ�JUZFZ�VhSrVNC7W¾¤2EHYFGhVhW[EHYmwY¨IEHb_y*W"PNV é JQdUP<JUY7d`EHJUY�VNC7WeGhVNJUYFZFJQP<Z#O?JQVhVhW"P
é JQdUP<JUY7d`EHJUY 7V� \FSUT-fgS`M7P<GhW�GNMFE_VNJQyqb_R�fgS$lQJQP<EHJUYsVNE§¦"W[ZelmEHJtVNC7W�cFP<EHYFf"E_cqb_WISUT-O?EHYFEHO?JUb*fgS`M7cqbHEHY7d7o
BDC^MFG�VNC7WtO?JQVhVhW"P�JUfgVNE_S`Y�TaSUPxÙ�J�vm��W[bHbãVNC7W"SUPNR���S`MFbHZey*W Æ j^o ¢WÇ<\ãJUYFZeTaSUPKJLGNf"JUbHJQP�ºqW[bHZ @ ��W
��S`MFbHZ�f<C7S^S`GhW a � ö

VÁÕ
ý � Ó ü Æ ý  ' "  @ " ' @ þ �6�6� Ç

ö
VÁÕ

ý � Ó ü Æ � ý  ' @ Ù  Ù ' @ þ �6�6� Ç � Æ §?£moH§C¼WÇ

Å T+fgS`M7P<GhWU\FVNC7W�lQJQP<EHJQVNE_S`Y�SUT+VNC7W�O?JQVhVhW"PKJUfgVNE_S`Y���E_VNCLPNW[Ghc*W[fgV�VhS6VNC7W�O?JQVhVhW"P�ºqW[bHZFGu��EHbHb|d`E_lUW
P<EHGhWXVhSeVNC7W6fgS$lQJQP<EHJUYsV�W[]^MFJQVNE_S`YFG�SUT�OXSUVNE_S`Y�SUTuVNC7W6O?JQVhVhW"P�ºqW[bHZFG"o7¥uM7V�E_T���W?�uJUYsV�VhS�JUZFZ
VNC7WXO?JQVhVhW"P�JUfgVNE_S`Y4VhSLVNC7W'¤2EHYFGhVhW[EHYmwY¨IEHb_y*W"PNVDJUfgVNE_S`Y4JUYFZ�VhPNW[JQVKVNC7WXOXW"VhP<EHf�JUGKJUY4JUZFZFE_VNE_S`YFJUb
Z7RmYFJUO?EHf"JUb�lQJQP<EHJQyqb_WU\*VNC7W[Y4��WXCFJ[lUWXVhS�JUGh{e��CFJQVKVNC7WXlQJQP<EHJQVNE_S`Y�SUT2VNC7WXO?JQVhVhW"P�JUfgVNE_S`Y���E_VNC
PNW[Ghc*W[fgV�VhS�VNC7W6OXW"VhP<EHfXEHG"o6BDC7W?GNC7SUPNV�JUYFGh��W"P�EHG"�~VNC7W?W[Y7W"PNdURswnOXS`OXW[YsVNMFO VhW[YFGhSUP[o6�xYFZ7W"W[Z�\
W"lUW[Y�VNC7S`M7d`C�VNC7W"PNW�JQPNW~SUVNC7W"PIZ7WNº|YFE_VNE_S`YFG2SUT�VNC7W�W[Y7W"PNdURswnOXS`OXW[YsVNMFO VhW[YFGhSUPDRUS`MeO?J[R�{mY7S$�
Æ Z7WNº|Y7W[ZelmEHJ6��S^W"VNC7W"P[� GIVNC7W"SUPNW[O JQcFcqbHE_W[Z�VhS�VhP<JUYFGNbHJQVNE_S`YFG�EHYëê|JQVIGhcqJUfgWU\*TaSUPIWgv7JUOXcqb_W�Ç<\|VNCFEHG
EHGIVNC7WtOXSmZ7W"P<Y�\*JUYFZey^R�T0JQPKVNC7WXOXS`GhVKMFGhW"T0MFbË\*Z7WNº|YFE_VNE_S`Y�SUT2VNC7W�W[Y7W"PNdURswnOXS`OXW[YsVNMFO VhW[YFGhSUP[\
YFJUOXW[b_RLJUGDVNC7W~PNW[Ghc*S`YFGhW~SUT�VNC7W�O?JQVhVhW"PIJUfgVNE_S`Y�VhS6JXlQJQP<EHJQVNE_S`YLSUT+VNC7W�OXW"VhP<EHfQ\1 OXW"VhP<EHf a � ö � VÁÕ ý � Ó ü ¼  ' 1?ý  ' ÿ Æ §?£moH§C¢WÇ
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Å Y7WDSUT*VNC7W�O?JUYsRXJUZ7lQJUYsVNJQdUW[G�SUT*VNCFEHG-Z7WNº|YFE_VNE_S`YXEHG-VNCFJQV2E_V2JUM7VhS`O?JQVNEHf"JUbHb_R�d`E_lUW[G�J�GhRmO?OXW"VhP<EHf
VhW[YFGhSUP Æ Y7S�EHOXcFPNS$lUW[OXW[YsVXVhW"P<O?GtPNW[]^MFE_PNW[Z5ÇK��CFEHf<C�EHGtJUbHGhS4JUM7VhS`O?JQVNEHf"JUbHb_R
fgS$lQJQP<EHJUYsVNb_R�fgS`Ymw
GhW"PNlUW[Z�o
��W���EHbHb/W[GhVNJQyqbHEHGNC
VNCFEHGtT0JUfgVXy*W[b_S$� w�E_VXEHGtGNEHOXcqb_R�J�fgS`YFGhW[]^M7W[YFfgW�SUTIVNC7WLdUW[Y7W"P<JUb
fgS$lQJQP<EHJUYFfgW�SUT�a � o
BDC7W"PNW"TaSUPNWU\FVNC7W�fgS`OXcqb_W"VhW�dUP<J[lmE_VnRswnO?JQVhVhW"P~JUfgVNE_S`Y�TaSUP~iIW[Y7W"P<JUb�kDW[bHJQVNE_lmE_VnRLEHGa ö §

¼iA q ae�y� þ a � � Æ §?£mo #m§�Ç

�ÎT�S`Y7W?��W"PNW?VhS�VhPNR4VhSeZ7W[ZFMFfgWXVNC7WXdUP<J[lmE_VNJQVNE_S`YFJUb�ºqW[bHZ4W[]^MFJQVNE_S`YFG~y^R�GhVNJQPNVNEHY7d�TaPNS`O J�lQJQP<E�w
JQVNE_S`YFJUb�cFP<EHYFf"E_cqb_WU\2EËo WUo2y^R�fgS`YFGhVhP<MFfgVNEHY7d�VNC7W�GNEHOXcqb_W[GhVXdUW[Y7W"P<JUbHb_R�fgS$lQJQP<EHJUYsVLJUfgVNE_S`YpTaSUP6VNC7W
OXW"VhP<EHfIJUYFZ�VNC7W~O?JQVhVhW"PHºqW[bHZFG"\^VNC7W[Y�S`Y7WI��S`MFbHZLJUbHGhStEHYslQJQP<EHJQyqb_Rty*WKb_W[Z6VhStVNC7W~JQy*S$lUW�JUfgVNE_S`Y�o
BDC7W�PNW[bHJQVNE_lUW�Y^MFOXW"P<EHf"JUb�T0JUfgVhSUPx¼iA q y*W"Vn��W"W[YeVNC7W�Vn��S6VhW"P<O?G���S`MFbHZ�SUT-fgS`M7P<GhW�Y7SUVDy*WÍºFvmW[ZJ?cFP<E_SUP<E Æ yqM7VIfgS`MFbHZ�S`YFfgW�JQd`JUEHYey*W�Z7W"VhW"P<O?EHY7W[Z�y^R�b_S^SU{mEHY7d6JQV�VNC7W���W"�DVhS`YFEHJUYebHEHO?E_VuSUT-VNC7W
PNW[GNMFb_VNEHY7dtW[]^MFJQVNE_S`YFG�SUT+OXSUVNE_S`Y5Ç<o
B2R^cqEHf"JUbHb_RU\7VNC7W�JQy*S$lUW�JUfgVNE_S`Y�cFP<EHYFf"E_cqb_WI��EHbHb*b_W[JUZ�VhS6JXlUW"PNR�fgS`OXcqbHEHf"JQVhW[Z�fgS`M7cqb_W[Z�GhRmGhVhW[O SUT
W[]^MFJQVNE_S`YFG�TaSUP�VNC7W6OXW"VhP<EHfXJUYFZ�VNC7W6O?JQVhVhW"PXºqW[bHZFGKy*W[JUf"MFGhW?VNC7W?OXW"VhP<EHf?JUbHGhS�JQcFc*W[JQP<G�EHY4VNC7W
W[Y7W"PNdURswnOXS`OXW[YsVNMFO VhW[YFGhSUPIJUYFZ�EHYLVNC7W~W[]^MFJQVNE_S`YFG�SUT-OXSUVNE_S`Y�TaSUPDVNC7W�O?JQVhVhW"PhºqW[bHZFG"o

Î �O��Ó Ò5ä � Ò ��� Ò Ó'�B5P�5â Ò�R�Ï ��  Ï �5 ¡�O� ÏOå[æ �� ����ç �è å�Ò
�uOXW[YsVNE_S`Y7W[ZLy*W"TaSUPNW~VNCFJQVDE_VDEHG�Y7SXJUf"f"EHZ7W[YsVDVNCFJQV�VNC7WX¥uEHJUYFf<CFE�EHZ7W[YsVNE_VNE_W[G�fgS`OXW�VhSXVNC7W~PNW[GNf"M7W
SUTDVNC7W�dUW[Y7W"P<JUbufgS$lQJQP<EHJUYFfgWLSUTDVNC7WQ¤2EHYFGhVhW[EHY�W[]^MFJQVNE_S`YFGtEHY�VNC7WLGhW[YFGhW6VNCFJQVtVNC7W"R�PNW[ZFMFfgW6VNC7W
Y^MFO�y*W"PXSUT~EHYFZ7W"c*W[YFZ7W[YsV�W[]^MFJQVNE_S`YFGXTaPNS`OüGNE�v
VhSrVhW[Y�o#��W���EHbHbuY7S$� GhW"W�VNCFJQV6EHYFZ7W"W[Z�VNC7W
¥uEHJUYFf<CFE�EHZ7W[YsVNE_VNE_W[G�JQPNW�J�fgS`YFGhW[]^M7W[YFfgW�SUTDVNC7W6dUW[Y7W"P<JUb�fgS$lQJQP<EHJUYFfgWLSUT�VNC7W_¤2EHYFGhVhW[EHYmwY¨IEHb_y*W"PNV
JUfgVNE_S`Y�oH÷KE_PNVNMFJUbHb_R6VNC7W�GNJUOXW�f"JUbHf"MFbHJQVNE_S`Y���EHbHb*GNC7S$��VNCFJQV�VNC7W�W[Y7W"PNdURswnOXS`OXW[YsVNMFO VhW[YFGhSUP[\|JUG
Z7WNº|Y7W[Z�JQy*S$lUWU\|EHG�JUM7VhS`O?JQVNEHf"JUbHb_R�fgS`YFGhW"PNlUW[Z Æ S`Y�GNC7W[bHb�Ç/y^R�lmE_PNVNM7WKSUT�VNC7W~dUW[Y7W"P<JUb�fgS$lQJQP<EHJUYFfgW
SUT+VNC7W�O?JQVhVhW"PKJUfgVNE_S`Y�o
é W"V�MFGDGhVNJQPNVD��E_VNCLVNC7WX¤2EHYFGhVhW[EHYmwY¨IEHb_y*W"PNV�JUfgVNE_S`Y�o/��W�JUb_PNW[JUZ7R�{mY7S$��VNCFJQV1 ae�y� ö VÁÕ ý � Ó ü q  ' 1?ý  ' Æ §?£mo #�#WÇ
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Z7WNêqW[fgVNE_S`Y�SUTIbHE_d`CsV�y^RrVNC7W�GNMFY�JUYFZ
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��WL��EHbHb/dUS
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Æ JUYFZeVNC7W�PNW[bHJQVNE_S`Y�VhS6yqbHJUfN{�C7S`b_W[GkÇ<\qVNC7W�GhSQwnf"JUbHb_W[ZeGhVNJUYFZFJQP<Z Æ È7P<E_W[ZFO?JUYmwnkDSUy*W"PNVNGhS`Ymwz��JUb_{UW"PNÇ
OXSmZ7W[b|SUT-��S`GNOXS`b_SUdURU\FEHGNGNM7W[G�PNW[bHJQVhW[Z�VhSXVNC7W~bHEHY7W[JQP<E§¦"W[Z6VNC7W"SUPNR6SUTãdUP<J[lmE_VnRLJUYFZ�dUP<J[lmE_VNJQVNE_S`YFJUb
�uJ[lUW[G"\|JUGD��W[bHb�JUG"\7VNEHOXW~c*W"P<O?E_VhVNEHY7d7\mJXyFP<E_W"T�S`M7VNbHEHY7WKSUT�Ë�JUbHM$¦[J�wYË�b_W[EHY�VNC7W"SUPNR Æ JQy*S`M7VD��CFEHf<C
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¤2EHYFGhVhW[EHY�CFEHO?GhW[b_TãGNM7dUdUW[GhVhW[Z�VNC7PNW"W~VhW[GhVNG�SUT/iIW[Y7W"P<JUb�kDW[bHJQVNE_lmE_VnRU\qYFJUOXW[b_R

§Qo�VNC7W~dUP<J[lmE_VNJQVNE_S`YFJUb�PNW[ZFGNCFE_TaV

#^o�VNC7W�Z7WNêqW[fgVNE_S`Y�SUT-bHE_d`CsVuy^RLVNC7W�GNMFY

I^o�VNC7W�JUY7S`O?JUb_S`MFG�cFPNW[fgW[GNGNE_S`Y�SUT�VNC7W�c*W"P<EHC7W[bHE_S`Y6SUT�VNC7W�SUPNyqE_VNGuSUT�ÙeW"P<f"M7PNRLJUYFZë÷-W[Y^MFG"\

JUYFZ6f"JUbHf"MFbHJQVhW[Z6VNC7WDVNC7W"SUPNW"VNEHf"JUbqcFPNW[ZFEHfgVNE_S`YFG-TaSUP2VNC7W[GhW�WNØ*W[fgVNG"o/�xYXVNC7WIOXW[JUYsVNEHOXWU\^SUVNC7W"P2VhW[GhVNG
CFJ[lUW4JUbHGhS�y*W"W[Y#GNM7dUdUW[GhVhW[Z�JUYFZ#c*W"PNTaSUP<OXW[Z�\�TaSUP6Wgv7JUOXcqb_W�VNC7W�VNEHOXWeZ7W[bHJ[R�SUTKP<JUZFJQP6W[f<C7S`G
cqJUGNGNEHY7dXVNC7W�GNMFY Æ VNC7W � CFJQcqE_PNStWNØ*W[fgVkÇ<o
ÝIbHb*VNC7W[GhW~VhW[GhVNGDCFJ[lUW�EHY�fgS`O?OXS`YLVNCFJQVDVNC7W"RLJQPNW�f"JQPNP<E_W[ZLS`M7V�EHYLW[OXcFVnRLGhcqJUfgWU\F��E_VNC�dUP<J[lmE_VNJ�w
VNE_S`YFJUb%ºqW[bHZFG�VNCFJQVãJQPNW2VhSIJUY~Wgv7fgW[bHb_W[YsV�JQcFPNS[v7EHO?JQVNE_S`Y�GhVNJQVNEHf Æ VNEHOXW2EHYFZ7W"c*W[YFZ7W[YsVkÇqJUYFZ�EHGhSUVhPNSUcqEHf
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W[]^MFJQVNE_S`YFG�MFYFZ7W"PDVNC7W�GNEHOXcqbHE_TaRmEHY7d�JUGNGNMFOXcFVNE_S`YFG�SUT-EHGhSUVhPNSUc^R�JUYFZ�VNEHOXWgwnEHYFZ7W"c*W[YFZ7W[YFfgWUo2BDCFEHG"\
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W[JUGNE_W"P�VhS���SUPN{4��E_VNCrJUYFZrEHG�C7W[YFfgW6VNC7W6S`Y7W6��W6��EHbHb-JUZ7SUcFV"o���W���EHbHb-EHOXcqb_W[OXW[YsV�VNC7W�fgS`Ymw
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GhW"PNlmEHY7d?JUGDJ?GhS`bHZFE_W"PDEHYL��SUP<bHZ���JQP��·o
��W�CFJ[lUW�GhW"W[Y�VNCFJQV"\�y^R4EHOXc*S`GNEHY7dLJQcFcFPNSUcFP<EHJQVhWXGhRmO?OXW"VhPNR4fgS`YFZFE_VNE_S`YFGKS`Y�VNC7W?OXW"VhP<EHfQ\�JUYFZ
O?JQ{mEHY7d�ÉNMFZFEHf"E_S`MFG2MFGhWKSUTãVNC7W[O EHY6VNC7W~fgS`M7P<GhW~SUTãVNC7W~f"JUbHf"MFbHJQVNE_S`Y�\mVNC7W~fgS`OXcqbHEHf"JQVhW[Z_¤2EHYFGhVhW[EHY
W[]^MFJQVNE_S`YFG�y*W[fgS`OXW�P<JQVNC7W"P�GNEHOXcqb_W~JUYFZ�O?JUYFJQdUW[JQyqb_WUo
¥�W"TaSUPNW�ZFEHGNf"MFGNGNEHY7d�GhS`OXWKSUTãVNC7WKPNW[O?JQPN{QJQyqb_WIcFPNSUc*W"PNVNE_W[G�SUTãVNC7W~GhS`bHM7VNE_S`Y6��W~CFJ[lUW�ÉNMFGhV�TaS`MFYFZ�\
���uJUYsV�VhS6OXW[YsVNE_S`Y�VNCFJQVDVNC7W�fgS^SUP<ZFEHYFJQVhW�VhP<JUYFGhTaSUP<O?JQVNE_S`Yt ö � Æ § þ r q#"� Ç � Æ §U§Qo # V Ç

cqM7VNG�VNC7W � f<Cs�uJQP�¦[GNf<CFEHbHZ�OXW"VhP<EHf~EHYsVhS?EHGhSUVhPNSUcqEHfKTaSUP<O�\�87 � ö � Æ § � ��¶� 0 Ç �Æ § þ ��¶� 0 Ç � þ Æ § þ r q#"� Ç Ó Æ � � � þ � � �8� � Ç � Æ §U§Qo #�jWÇ

BDC7WXJUZ7lQJUYsVNJQdUW?SUT2VNCFEHGKEHGhVhPNSUcqEHf�TaSUP<O SUT2VNC7WXOXW"VhP<EHftEHGIVNCFJQV~S`Y7WXf"JUY�PNW"cqbHJUfgW � � � þ � � �8� �
y^RLWUo d7oqVNC7W�GhVNJUYFZFJQP<Z�OXW"VhP<EHfKS`Y�� � EHYe�uJQPNVhW[GNEHJUY�fgS^SUP<ZFEHYFJQVhW[G"\FSUP�JUYsRLSUVNC7W"PIOXW"VhP<EHfKS`Y�� � oBDCFEHGuEHG�MFGhW"T0MFb|��C7W[Y�S`Y7W�bHE_{UW[GuVhS?VNCFEHY7{?SUT�VNC7W�GhS`bHJQPDGhRmGhVhW[O JUGuy*W[EHY7dtW[GNGhW[YsVNEHJUbHb_R6Z7W[GNfgP<E_y*W[Z
y^RQê|JQVDGhcqJUfgWU\F��E_VNC�GhS`OXW�f<C7S`EHfgW�SUT-fgS^SUP<ZFEHYFJQVhW[G"ob Ï Ó? ¡� æ ���Oè Ò �$�5  Ò Ó.�B5P�5â ÒcD �çâ dÍÏ �o©WÓ��çâO  å �íß Ò �5�� ¡��¨X�5â Ò&D �çâ dÍÏ �o©WÓ��çâO  å �yXÏ �2 ���Ó
BDC7W�OXW"VhP<EHfL��WeCFJ[lUWeSUyFVNJUEHY7W[Z#EHGX]^MFE_VhW�PNW[O?JQPN{QJQyqb_W�EHY�GhW"lUW"P<JUbDPNW[Ghc*W[fgVNG"oíÝIG6OXW[YsVNE_S`Y7W[Z
y*W"TaSUPNWU\/VNC7W�lQJUf"MFMFO<¤2EHYFGhVhW[EHYrW[]^MFJQVNE_S`YFGXEHOXcqb_R4VNCFJQV?JUY�EHGhSUVhPNSUcqEHf�OXW"VhP<EHfLEHGtGhVNJQVNEHfQo�ÈFM7Phw
VNC7W"P<OXSUPNWU\*VNC7W�OXW"VhP<EHf�fgS`YsVNJUEHYFGIS`YFb_R�J6GNEHY7d`b_W�fgS`YFGhVNJUYsVISUT2EHYsVhW"dUP<JQVNE_S`Y�\|VNC7WtO?JUGNG r oIBDCFEHGEHOXcqbHE_W[G/VNCFJQV�VNC7W~OXW"VhP<EHfKEHY�VNC7WKWgvmVhW"P<E_SUP�SUT�JtGhcqC7W"P<EHf"JUbqy*SmZ7R6EHGufgS`OXcqb_W"VhW[b_R6EHYFZ7W"c*W[YFZ7W[YsV2SUT
VNC7WXfgS`OXc*S`GNE_VNE_S`Y�SUT2VNCFJQVKy*SmZ7RUo~�jCFJQVhW"lUW"P�VNC7WtW[Y7W"PNdURswnOXS`OXW[YsVNMFO VhW[YFGhSUP~TaSUP~J�GhVNJQP�O?J[R
y*WU\ãVNC7W.ºqW[bHZ�EHY4VNC7W?WgvmVhW"P<E_SUP�SUT�VNC7W6GhVNJQP�CFJUG�JUb_�uJ[RmG�dUSUV�VNC7W?TaSUP<O Æ §U§Qo #�IWÇ<o�BDCFEHG~fgS`YFGNEHZmw
W"P<JQyqb_R�GNEHOXcqbHE»ºqW[G2VNC7W�cqCsRmGNEHf"JUb�EHYsVhW"PNcFPNW"VNJQVNE_S`Y�SUT�iIW[Y7W"P<JUbãkDW[bHJQVNE_lmE_VnRUo��xY�cqJQPNVNEHf"MFbHJQP[\FEHY�VNC7W
GNM7yqGhW[]^M7W[YsVIZFEHGNf"MFGNGNE_S`Y�SUT/VhW[GhVNGISUTuiIW[Y7W"P<JUb�kDW[bHJQVNE_lmE_VnRU\*��CFEHf<C�S`YFb_R�EHYslUS`b_lUW�VNC7W�WgvmVhW"P<E_SUPISUT
GhVNJQP<GKbHE_{UW�VNC7WtGNMFY�\|��WtZ7SLY7SUV~CFJ[lUWtVhSL��SUPNPNR�JQy*S`M7VKGhS`bHM7VNE_S`YFG�TaSUPIVNC7WXEHYsVhW"P<E_SUPISUT/VNC7WtGhVNJQP
JUYFZ�C7S$��VNC7S`GhW�fgS`MFbHZ�y*W~cqJQVNf<C7W[Z�VhS6VNC7W~WgvmVhW"P<E_SUP�GhS`bHM7VNE_S`YFG"o

¼�¼



é W"V�MFGKVNJQ{UW6J�b_S^SU{�JQV�VNC7WXP<JUY7dUWXSUT�fgS^SUP<ZFEHYFJQVhW[G�EHY�VNC7W � f<Cs�uJQP�¦[GNf<CFEHbHZ�OXW"VhP<EHfQo?�ub_W[JQP<b_RU\��
EHG~MFY7PNW[GhVhP<EHfgVhW[Z�\ � ° � � � ° \ãJUYFZ�VNC7WXc*S`bHJQP~fgS^SUP<ZFEHYFJQVhW[G ? JUYFZ @ CFJ[lUW?VNC7W[E_P~GhVNJUYFZFJQP<Z
P<JUY7dUWUo>¨�S$��W"lUW"P[\ãVNC7WXEHGNGNM7W�PNW"d`JQP<ZFEHY7d t EHGKOXSUPNWXEHYsVhW"PNW[GhVNEHY7d7o�È+E_P<GhVISUT�JUbHbË\*VNC7WXOXW"VhP<EHf�EHGKJ
lQJUf"MFMFOþOXW"VhP<EHfQo+BDC^MFG"\`E_TqVNC7WDGhVNJQP�CFJUG+P<JUZFEHMFG t 4 \`VNC7W[YtVNC7W�GhS`bHM7VNE_S`YtEHG+S`YFb_R�lQJUbHEHZ�TaSUP t = t 4 o
¨�S$��W"lUW"P[\ Æ §U§Qo #�IWÇ�JUbHGhSKGNC7S$��GãVNCFJQVãVNC7WuOXW"VhP<EHf2CFJUG�J�GNEHY7d`MFbHJQP<E_VnR~JQV�VNC7W*·G½N±�h�®%­S¸kÀ?½N±�·�¯§ø�­e®Wø%·�¿0Àt"¹ \Fd`E_lUW[Y�y^R Æ PNW[EHYsVhPNSmZFMFf"EHY7d9uCÇ t"¹ ö # qsru � � Æ §U§Qo #�lWÇ
BDC^MFG"\/��W�JUbHGhS�CFJ[lUW�VhS�PNW[]^MFE_PNW t = t"¹ o � EHYFfgW�S`Y7WLTaPNW[]^M7W[YsVNb_R���SUPN{mGXEHY�MFYFE_VNG�EHY
��CFEHf<Cq ö u ö §Q\FVNC7W � f<Cs�uJQP�¦[GNf<CFEHbHZ�P<JUZFEHMFGuEHG�SUTaVhW[Y>ÉNMFGhV��DP<E_VhVhW[Y�JUG t"¹ ö #�ï�o
��S$��\ãEHYecFP<JUfgVNEHfgWtVNC7WtP<JUZFEHMFGDSUT�J�cqCsRmGNEHf"JUbãSUy�ÉhW[fgV�EHGKJUbHOXS`GhVKJUb_�uJ[RmG~O�MFf<C�bHJQPNdUW"PKVNCFJUY�E_VNG
� f<Cs�uJQP�¦[GNf<CFEHbHZ�P<JUZFEHMFG"o�È7SUPIWgv7JUOXcqb_WU\qTaSUPIJXcFPNSUVhS`Y�\qTaSUP�VNC7W�W[JQPNVNC�JUYFZ�TaSUP�VNC7W�GNMFY�S`Y7W�CFJUG
JQcFcFPNS[v7EHO?JQVhW[b_R

r cFPNSUVhS`Y v §?£ w � Ó d £ t"¹ v #0ÿ^j � §?£ wtº � f"O j t 4 v §?£ w�ô � f"Or W[JQPNVNC v l � §?£ �S~ d £ t"¹ v §�f"O j t 4 v l%£�£�£Q{mOr GNMFY v # � §?£ ��� d £ t"¹ v IK{mO j t 4 v Ö�� §?£ º {mO � Æ §U§Qo # Ö Ç

¨�S$��W"lUW"P[\UTaSUPãOXSUPNW/fgS`OXcqJUfgVãSUy�ÉhW[fgVNG"\�VNC7W[E_P�P<JUZFEHMFG*f"JUY�JQcFcFPNS`JUf<C�VNCFJQV�SUT^VNC7W[E_P � f<Cs�uJQP�¦[GNf<CFEHbHZ
P<JUZFEHMFG"o�È7SUPDWgv7JUOXcqb_WU\7TaSUPDY7W[M7VhPNS`Y�GhVNJQP<G�S`Y7W�f"JUY�CFJ[lUW t"¹ v £ � § t 4 \FJUYFZ�E_V�EHGuJUY�EHYsVhW"PNW[GhVNEHY7d
]^M7W[GhVNE_S`Y Æ ��WK��EHbHb7VNJQ{UW�M7cLJQd`JUEHYLbHJQVhW"P�S`Y5Ç-��CFJQVuCFJQcFc*W[YFG/VhSXJUY�SUy�ÉhW[fgVu��C7S`GhWKGNE§¦"W~EHG2W[]^MFJUb
VhS?SUPIGNO?JUbHb_W"P�VNCFJUY�E_VNG � f<Cs�uJQP�¦[GNf<CFEHbHZLP<JUZFEHMFG"o
Å Y7W6VNCFEHY7deVNCFJQVtZ7S^W[G7¬5²�¶2Smf"f"M7PtJQV t"¹ \/C7S$��W"lUW"P[\/EHYrGhcqE_VhW6SUTD��CFJQV Æ §U§Qo #�IWÇ�O?J[RrGNM7dUdUW[GhV"\
EHGIJ�GNEHY7d`MFbHJQP<E_VnRUoDBDC7W�GNEHY7d`MFbHJQP<E_VnRLEHY Æ §U§Qo #�IWÇKEHG�J6cqM7PNW�fgS^SUP<ZFEHYFJQVhWtGNEHY7d`MFbHJQP<E_VnRU\qJUY4JQPNVhW"T0JUfgV
SUTICFJ[lmEHY7d4f<C7S`GhW[Y#J�c*S^SUPXfgS^SUP<ZFEHYFJQVhWLGhRmGhVhW[O�o Å Y7WLf"JUY�JUb_PNW[JUZ7R
GhW"WLTaPNS`O VNC7W�OXW"VhP<EHfLEHY
EHGhSUVhPNSUcqEHf�TaSUP<O VNCFJQV�EHYXVNC7W[GhWIY7W"�pfgS^SUP<ZFEHYFJQVhW[G/VNC7W"PNW�EHG2Y7S�GNEHY7d`MFbHJQP<E_VnR�JQV2VNC7W � f<Cs�uJQP�¦[GNf<CFEHbHZ
P<JUZFEHMFG"\2d`E_lUW[Y�y^R¬� ö r q �%#4EHY�VNC7WeY7W"� fgS^SUP<ZFEHYFJQVhW[G"o��ÎV6EHGtVhP<M7W�VNCFJQV ý 4�4 lQJUYFEHGNC7W[G?JQV
VNCFJQVuc*S`EHYsV"\^yqM7V���WK��EHbHbqbHJQVhW"PuS`YLfgS`YFGhVhP<MFfgV�fgS^SUP<ZFEHYFJQVhW[GuEHY6��CFEHf<C6VNC7W~OXW"VhP<EHfIEHGufgS`OXcqb_W"VhW[b_R
PNW"d`MFbHJQP+JQV t"¹ o+BDC7W2S`YFb_RKVhP<M7W�GNEHY7d`MFbHJQP<E_VnRKSUT7VNC7W � f<Cs�uJQP�¦[GNf<CFEHbHZ�OXW"VhP<EHf2EHG�JQV t ö £m\QyqM7VãVNC7W"PNW
VNC7W�GhS`bHM7VNE_S`Y��uJUG-Y7SUV-OXW[JUYsV-VhSKy*WulQJUbHEHZ�JUYsR^�uJ[RU\^GhSKVNCFEHG+EHG+Y7SUV-JIcFPNSUyqb_W[O�o���W"lUW"PNVNC7W[b_W[GNG"\sJUG
��W���EHbHb|GhW"W�bHJQVhW"P[\qGhS`OXW"VNCFEHY7dXEHYsVhW"PNW[GhVNEHY7dXZ7S^W[GDCFJQcFc*W[YLJQV t ö t"¹ \7W"lUW[Y�VNC7S`M7d`CLVNC7W"PNW�EHG�Y7S
GNEHY7d`MFbHJQP<E_VnR�JUYFZeWUo d7o*dUW"SmZ7W[GNEHf"GKJQPNW�c*W"PNTaW[fgVNb_R���W[bHbãy*W[CFJ[lUW[Z�VNC7W"PNWU� t"¹ EHGIJUY�W"lUW[YsVxwnC7SUP<E§¦"S`Y�\
EHYrJ�GhW[YFGhW�J�c*S`EHYsV�SUTDY7SePNW"VNM7P<Y�o Å YFfgW6S`Y7WLCFJUG�cqJUGNGhW[ZrVNC7W � f<Cs�uJQP�¦[GNf<CFEHbHZrP<JUZFEHMFG~SUTDJUY
SUy�ÉhW[fgVK��E_VNC t 4�� t"¹ \|VNC7W"PNWtEHGIY7S6VNM7P<YFEHY7d?yqJUfN{|\�Y7SUVIS`Y�dUW"SmZ7W[GNEHf"G"\|yqM7VIJUbHGhSLY7SUVI��E_VNCeJUYsR
JUOXS`MFYsVDSUT-JUf"fgW[b_W"P<JQVNE_S`Y�o

ß ÒaÏ Ó?�O�� �� Â f Ò � Â �5â Ï �O�íáx �Õ Ò  ��ª�5â ÒcD �çâ dÍÏ �o©WÓ��çâO  å �íß Ò �5�� ¡�
�xY4SUP<Z7W"P~VhS�b_W[JQP<Y4C7S$� VhS�lmEHGNMFJUbHE§¦"W�VNC7W � f<Cs�uJQP�¦[GNf<CFEHbHZ�OXW"VhP<EHf Æ TaSUP t = t 4 = t"¹ Ç<\���WX��EHbHb
ZFEHGNf"MFGNG�GhS`OXW�yqJUGNEHfIcFPNSUc*W"PNVNE_W[GuSUT-b_W[Y7dUVNC�JUYFZLVNEHOXW�EHYLVNC7W � f<Cs�uJQP�¦[GNf<CFEHbHZLdUW"S`OXW"VhPNRUo

¼�¢



é W"V2MFG�ºqP<GhV-fgS`YFGNEHZ7W"P-cFPNSUc*W"P+VNEHOXWuTaSUP2J~GNJQVNE_S`YFJQPNR�SUyqGhW"PNlUW"P[\sEËo WUo`JUYXSUyqGhW"PNlUW"P2JQV-PNW[GhV/JQV�ºFvmW[Z
lQJUbHM7W[G�SUT Æ t ÿ ? ÿ @ Ç<o�Ú/PNSUc*W"P�VNEHOXW�EHGuPNW[bHJQVhW[Z�VhS6fgS^SUP<ZFEHYFJQVhW~VNEHOXW~y^R��� ö Æ § � #�ïE� t Ç ô]\ � � � � � � � Æ §U§Qo #�¼WÇ

BDC^MFG�f"b_SmfN{mGãdUSIGNb_S$��W"P�EHY�JDdUP<J[lmE_VNJQVNE_S`YFJUb�ºqW[bHZKw|GhS`OXW"VNCFEHY7dD��W2JUb_PNW[JUZ7R~GNJ[��EHY~VNC7W2ZFEHGNf"MFGNGNE_S`Y
SUT/VNC7W�dUP<J[lmE_VNJQVNE_S`YFJUbãPNW[ZFGNCFE_TaV"\qJUYFZ�JUbHGhS�EHY�VNC7W�ZFEHGNf"MFGNGNE_S`Y�SUT-VNC7WtGhSQwnf"JUbHb_W[Z�� Vn��EHYmwzcqJQP<JUZ7S[v*�_�
E_V�EHGuVNCFEHG�T0JUfgV�VNCFJQVDO?JQ{UW[G�VNC7W�JUf"fgW[b_W"P<JQVNEHY7dXVn��EHYLRUS`MFY7dUW"PDVNCFJUY�CFEHGuMFYFJUf"fgW[b_W"P<JQVNEHY7dtyFPNSUVNC7W"P
��C7S`GhW�cFPNSUc*W"P2VNEHOXWD��S`MFbHZ?y*W � �·o/BDCFEHG-TaSUP<O�MFbHJ�JQd`JUEHY�GNM7dUdUW[GhVNG�VNCFJQV�GhS`OXW"VNCFEHY7d�EHYsVhW"PNW[GhVNEHY7d
EHGDCFJQcFc*W[YFEHY7dtJQVDVNC7W � f<Cs�uJQP�¦[GNf<CFEHbHZ�P<JUZFEHMFG t ö #�ïÃw/��W���EHbHb*fgS`OXW�yqJUfN{LVhS?VNCFEHG�y*W[b_S$��o
ÝIG�PNW"d`JQP<ZFGIGhcqJQVNEHJUb�b_W[Y7dUVNC�OXW[JUGNM7PNW[OXW[YsVNG"\qVNC^MFG � � ö £m\q��WtCFJ[lUW�JUb_PNW[JUZ7R�GhW"W[Y�JQy*S$lUW�VNCFJQV
VNC7WDGNbHEHfgW[G t ö u�µË� 7 � � CFJ[lUWDVNC7WDGhVNJUYFZFJQP<ZtVn��SQwnGhcqC7W"PNWDdUW"S`OXW"VhPNRUo ¨�S$��W"lUW"P[\7JUG t lQJQP<E_W[G"\`VNC7W[GhW
Vn��SQwnGhcqC7W"PNW[G2lQJQPNRtEHY?J~�uJ[RXZFE»Ø*W"PNW[YsV-VhS�VNC7WD�uJ[RXfgS`YFfgW[YsVhP<EHfDVn��SQwnGhcqC7W"PNW[G/lQJQPNRXEHY�� � o/BãS�GhW"WVNCFEHG"\�Y7SUVhWXVNCFJQV�VNC7WtcFPNSUc*W"P~P<JUZFEHMFGRNt\�SUyFVNJUEHY7W[Z4TaPNS`O VNC7W?GhcqJQVNEHJUb-bHEHY7W�W[b_W[OXW[YsV~y^R�GhW"VhVNEHY7d? ö u�µË� 7 � � ÿ @ ö u�µË� 7 �·\FEHG � N ö Æ § � #�ïE� t Ç w�ô]\ � � t = � t � Æ §U§Qo #�¢WÇ

�xYeSUVNC7W"PK��SUP<ZFG"\qVNC7W Æ cFPNSUc*W"PNÇ�ZFEHGhVNJUYFfgW�y*W"Vn��W"W[Y4GhcqC7W"PNW[GDSUT/P<JUZFEHMFG t JUYFZeP<JUZFEHMFG t þ � t EHG� N = � t JUYFZ�C7W[YFfgW�bHJQPNdUW"P�VNCFJUY�EHY7ê|JQVDGhcqJUfgWUo2��SUVhW�VNCFJQV � N «�� t TaSUP t «»° GhStVNCFJQV"\qJUG
Wgvmc*W[fgVhW[Z�\*T0JQPKJ[�uJ[ReTaPNS`O VNC7W�SUP<E_d`EHY�VNC7W�GhcqJUfgWtJQcFcFPNS[v7EHO?JQVhW[b_R�b_S^SU{mG�bHE_{UW�� � o Å Y7W��uJ[ReVhSlmEHGNMFJUbHE§¦"WKVNCFEHGudUW"S`OXW"VhPNR�EHG�JUG�J?GhSUPNV�SUT+VNC7PNS`JQVDSUP�GNEHY7{|\7JUG�EHYëÈ+E_d`M7PNW�¼^o
BãS�dUW"V�GhS`OXW?OXSUPNW?]^MFJUYsVNE_VNJQVNE_lUWXTaW"W[bHEHY7d�TaSUP�VNC7WXZFEHGhVhSUPNVNE_S`Y�SUT�VNC7WXdUW"S`OXW"VhPNR4cFPNSmZFMFfgW[Zey^R
VNC7W~dUP<J[lmE_VNJQVNE_S`YFJUbGºqW[bHZ�SUT+JXGhVNJQP[\FfgS`YFGNEHZ7W"PDJXb_S`Y7dXGhVNEHfN{Lb_RmEHY7d�P<JUZFEHJUbHb_R?EHY�VNCFEHGudUP<J[lmE_VNJQVNE_S`YFJUb
ºqW[bHZ�\F��E_VNC�E_VNG�W[YFZ7c*S`EHYsVNGDJQV�VNC7W�fgS^SUP<ZFEHYFJQVhW�lQJUbHM7W[G t ô = t � o�BãS6fgS`OXcqM7VhW�E_VNG�b_W[Y7dUVNC 7 \q��W
CFJ[lUW�VhS?W"lQJUbHMFJQVhW 7 ö V � ½� È � t Æ § � #�ïE� t Ç w�ô]\ � � Æ §U§Qo I%£�Ç

�ÎV�EHGKc*S`GNGNE_yqb_W�VhS�W"lQJUbHMFJQVhW?VNCFEHGKEHYsVhW"dUP<JUb/EHY4f"b_S`GhW[Z4TaSUP<O Æ y^R4f<CFJUY7d`EHY7d�lQJQP<EHJQyqb_W[GITaPNS`O t VhS� ö §�� t Ç<\�yqM7V?TaSUPLVNC7WecFPNW[GhW[YsV6cqM7PNc*S`GhW[G6E_V6��EHbHb�y*W�W[Y7S`M7d`CpVhS
VhPNW[JQVÊ#�ïE� t JUGLJ
GNO?JUbHb
c*W"PNVNM7PNyqJQVNE_S`Y�JUYFZ�VhSXS`YFb_R?PNW"VNJUEHY�VNC7WKVhW"P<O bHEHY7W[JQPuEHY7ïÃEHY6VNC7W~B�J[Rmb_SUP�WgvmcqJUYFGNE_S`Y�o-BDC7W[Y���W
º|YFZ 7@¼ V � ½� È � t Æ § þ ïE� t Ç ö Æ t ô �Tt � Ç þ ï�b_SUd t ôt � = Æ t ô ��t � Ç � Æ §U§Qo Im§�Ç

��WeGhW"W�VNCFJQVXVNC7W�fgSUPNPNW[fgVNE_S`YFGXVhS�VNC7Wë¤2MFf"bHEHZ7W[JUY
PNW[GNMFb_VtJQPNW�GNM7cFcFPNW[GNGhW[Zry^Rrc*S$��W"P<GXSUT�VNC7W
� f<Cs�uJQP�¦[GNf<CFEHbHZ4P<JUZFEHMFG t"¹ ö #�ï GhS�VNCFJQV~TaSUP~OXS`GhV�JUGhVhPNS`Y7S`O?EHf"JUb+cqM7PNc*S`GhW[G�S`Y7WXf"JUY�GNEHOXcqb_R
��SUPN{L��E_VNC�fgS^SUP<ZFEHYFJQVhW�ZFEHGhVNJUYFfgW[G6ß
�¢L @u' � )-.L�+5Fªp'2© �þ@t,/¨2)-¨�©¾½ � µ�.0)-1�.Ë©()-,/ª¢)��+,rqX' �H© 1W�+,/.Ë5a����ª�¨��tª�) � M
��W?Y7S$�þfgS`OXWXVhS�VNC7WXC7W[JQPNVKSUT�VNC7WXO?JQVhVhW"P[\�VNC7WXGhVNMFZ7R�SUT2cqbHJUY7W"VNJQPNR�SUPNyqE_VNGKJUYFZ�bHE_d`CsVIP<J[RmG
EHY�VNC7WIdUP<J[lmE_VNJQVNE_S`YFJUb5ºqW[bHZ6SUTãVNC7WKGNMFY�\mEËo WUomVNC7WKcFPNSUc*W"PNVNE_W[G2SUT�VNEHOXWgwnbHE_{UWKJUYFZLY^MFbHbqdUW"SmZ7W[GNEHf"G�SUT

¢%£



Sphere of radius r+dr

dr

dR > dr

Sphere of radius r

È+E_d`M7PNW:¼^��È+E_d`M7PNWuEHbHbHMFGhVhP<JQVNEHY7d�VNC7W�dUW"S`OXW"VhPNR�SUTFVNC7W � f<Cs�uJQP�¦[GNf<CFEHbHZ�OXW"VhP<EHfQo��xY^� � \`fgS`YFfgW[YsVhP<EHfGhcqC7W"PNW[GKSUT�P<JUZFEHE t JUYFZ t þ � t JQPNW?J�ZFEHGhVNJUYFfgW � t JQcqJQPNV"ot�xY4VNC7W � f<Cs�uJQP�¦[GNf<CFEHbHZ4dUW"S`OXW"VhPNRU\
GNMFf<C�GhcqC7W"PNW[G�JQPNW6J�ZFEHGhVNJUYFfgW � N = � t JQcqJQPNV"o6BDCFEHG~Z7W"cqJQPNVNM7PNWtTaPNS`O ¤2MFf"bHEHZ7W[JUY4dUW"S`OXW"VhPNR
y*W[fgS`OXW[GuOXSUPNWKJUYFZ�OXSUPNW�cFPNS`Y7S`MFYFfgW[Z6TaSUPuGNO?JUbHb_W"P2lQJUbHM7W[G2SUT t \^EËo WUomJUG�S`Y7WIVhP<J[lUW[bHGuZ7S$��Y6VNC7W
VNC7PNS`JQVDVhS$�uJQP<ZFGDVNC7W � f<Cs�uJQP�¦[GNf<CFEHbHZ�P<JUZFEHMFG t ö #�ï�o

¢m§



VNC7W � f<Cs�uJQP�¦[GNf<CFEHbHZedUW"S`OXW"VhPNRUo���WXGNCFJUbHb�GhW"WtVNCFJQV"\�y^R�S`YFfgWXJQd`JUEHY�O?JQ{mEHY7d6dUS^SmZ4MFGhWtSUT/VNC7W
GhRmO?OXW"VhP<E_W[GuSUT�VNC7WKcFPNSUyqb_W[O�\m��W�f"JUY�PNW[ZFMFfgWKVNC7W~dUW"SmZ7W[GNEHfIW[]^MFJQVNE_S`YFG�VhS?JXGNEHY7d`b_W�ºqP<GhVuSUP<Z7W"P
ZFE»Ø*W"PNW[YsVNEHJUb/W[]^MFJQVNE_S`Y
EHY�S`Y7W6lQJQP<EHJQyqb_WU\+JUYFJUb_SUdUS`MFG�VhS�VNCFJQV�TaSUPtJ�S`Y7WgwnZFEHOXW[YFGNE_S`YFJUb-cqJQPNVNEHf"b_W
OXS$lmEHY7dIEHY�JDcqJQPNVNEHf"MFbHJQPãc*SUVhW[YsVNEHJUbËo � S`bHM7VNE_S`YFG�VhS�VNCFEHG�W[]^MFJQVNE_S`Y�f"JUY�VNC7W[Y�PNW[JUZFEHb_RIy*W2ZFEHGNf"MFGNGhW[Z
]^MFJUbHE_VNJQVNE_lUW[b_RLJUYFZ�JUbHGhS6]^MFJUYsVNE_VNJQVNE_lUW[b_R Æ JUYFJUb_R^VNEHf"JUbHb_RaÇ<o¶����2Õ Î �O��Ó Ò � ÑOÒ � �'� Ï �2�5 ��5  Ò Ó'���í�5â ÒUã 5C5 Ò �5�5  ÑOÒFæ �2� Ò �2�5  ÏOå
Ý fgS`YslUW[YFE_W[YsV�GhVNJQPNVNEHY7dLc*S`EHYsVKEHYedUW[Y7W"P<JUb-TaSUP~ZFEHGNf"MFGNGNEHY7d6dUW"SmZ7W[GNEHf"G~EHG"\�JUG~�IGhVhPNW[GNGhW[Z�y*W"TaSUPNWU\
VNC7W é JQdUP<JUY7d`EHJUY

`
öªý  ' ^ü! ^ü ' o È7SUPIVNC7W � f<Cs�uJQP�¦[GNf<CFEHbHZ�OXW"VhP<EHfKVNCFEHG�EHG`

ö � Æ § � #�ïE� t Ç ^��� þ Æ § � #�ïE� t Ç w�ô ^t � þ t � Æ ^? � þ GNEHYe� ? ^@ �CÇ�ÿ Æ §C#^oH§�Ç

��C7W"PNW�#�ï ö # r q �Ëu � o�k�JQVNC7W"PãVNCFJUY~�DP<E_VNEHY7d�Z7S$��Y�JUYFZ�GhS`b_lmEHY7duVNC7W Æ GhW[fgS`YFZ�SUP<Z7W"PNÇqdUW"SmZ7W[GNEHfW[]^MFJQVNE_S`YFG"\ã��W?��EHbHb+O?JQ{UW6MFGhW?SUT�VNC7W6fgS`YFGhW"PNlUW[Zr]^MFJUYsVNE_VNE_W[G�G  ^ü! JUGNGhSmf"EHJQVhW[Z���E_VNCUË�EHbHbHEHY7dlUW[fgVhSUP<G"ohÝ�TaVhW"PKJUbHbË\FfgS`YFGhW"PNlUW[Z�]^MFJUYsVNE_VNE_W[G�fgSUPNPNW[Ghc*S`YFZ�VhS,ºqP<GhVDEHYsVhW"dUP<JUbHGDSUT-VNC7W�W[]^MFJQVNE_S`YFGDSUT
OXSUVNE_S`Y�JUYFZ�E_T+VNC7W"PNWtJQPNW�J�GNM�Ì�f"E_W[YsVIY^MFO�y*W"P�SUT-VNC7W[O Æ VNC7W"PNWtJQPNW�Ç���Wtf"JUY4ZFE_PNW[fgVNb_R�PNW[ZFMFfgW
VNC7W�GhW[fgS`YFZ�SUP<Z7W"P�ZFE»Ø*W"PNW[YsVNEHJUb*W[]^MFJQVNE_S`YFG�VhS.ºqP<GhV�SUP<Z7W"PDW[]^MFJQVNE_S`YFG"o
� S7\IC7S$� O?JUYsRªË�EHbHbHEHY7d�lUW[fgVhSUP<G�Z7S^W[G�VNC7W � f<Cs�uJQP�¦[GNf<CFEHbHZjOXW"VhP<EHf�CFJ[lUW�ìÁ��W[bHbË\�GNEHYFfgW�VNC7W
OXW"VhP<EHfKEHG�GhVNJQVNEHfQ\7VNC7W"PNW~EHG�S`Y7WKVNEHOXWgwnbHE_{UWÍË�EHbHbHEHY7d~lUW[fgVhSUP[\qYFJUOXW[b_R " � " �·\FJUYFZLGNEHYFfgWIVNC7W~OXW"VhP<EHfEHGDGhcqC7W"P<EHf"JUbHb_R�GhRmO?OXW"VhP<EHfQ\7VNC7W"PNW�JQPNW�GhcqJQVNEHJUbOË�EHbHbHEHY7d�lUW[fgVhSUP<G�dUW[Y7W"P<JQVNEHY7d?VNC7W é E_W�JUb_dUW"yFP<JXSUTa�ª Æ IWÇ<\|C7W[YFfgW~VNC7W"PNW�JQPNW�VNC7PNW"W~SUT+VNC7S`GhWU\qJUYFZ�VNC7W"PNW"TaSUPNW�JUbHb�EHY�JUbHb*TaS`M7P�Ë�EHbHbHEHY7d�lUW[fgVhSUP<G"o
��S$��\^GNEHYFfgW�VNC7W�dUP<J[lmE_VNJQVNE_S`YFJUb�ºqW[bHZXEHG-EHGhSUVhPNSUcqEHf Æ JUYFZXC7W[YFfgWDVNC7W"PNWDEHG-fgS`YFGhW"PNlQJQVNE_S`YXSUT*JUY7d`MFbHJQP
OXS`OXW[YsVNMFOQÇ<\`VNC7W�SUPNyqE_VNG+SUTqVNC7W�cqJQPNVNEHf"b_W[G�SUP/cqbHJUY7W"VNG+JQPNW�cqbHJUYFJQP[o��jE_VNC7S`M7V-b_S`GNG+SUTqdUW[Y7W"P<JUbHE_VnRU\
��Wef"JUY#f<C7S^S`GhW�S`M7P6fgS^SUP<ZFEHYFJQVhW[GXEHY�GNMFf<C�J4�uJ[R�VNCFJQVXVNCFEHGtcqbHJUY7W�EHGtVNC7W�W[]^MFJQVhSUP<EHJUbucqbHJUY7W? ö Ao�%#^\qGhS6EHYLcqJQPNVNEHf"MFbHJQP ^? ö £m\qJUYFZ�VNC7W~PNW[GNEHZFMFJUb é JQdUP<JUY7d`EHJUY�VhS6Z7W[JUb���E_VNC�EHG` · ö � Æ § � #�ïE� t Ç ^� � þ Æ § � #�ïE� t Ç w�ô ^t � þ t � ^@ � � Æ §C#^o #WÇ

BDCFEHG-f<C7S`EHfgWHºFvmW[G-VNC7WDZFE_PNW[fgVNE_S`YtSUT|VNC7W�JUY7d`MFbHJQP/OXS`OXW[YsVNMFO Æ VhS�y*WuSUPNVNC7SUdUS`YFJUbFVhS�VNC7W�cqbHJUY7W�Ç
JUYFZrb_W[J[lUW[G�Vn��S�fgS`YFGhW"PNlUW[Zr]^MFJUYsVNE_VNE_W[G"\ãVNC7W?W[Y7W"PNdUR Æ c*W"P�MFYFE_V~PNW[GhV�O?JUGNGkÇ l JUYFZ�VNC7W6O?JQdQw
YFE_VNMFZ7W 7 Æ c*W"P�MFYFE_V�PNW[GhV�O?JUGNGkÇ~SUT�VNC7W�JUY7d`MFbHJQP�OXS`OXW[YsVNMFO�\-fgSUPNPNW[Ghc*S`YFZFEHY7d�VhS�VNC7WLfgRmf"bHEHf
lQJQP<EHJQyqb_W[G}�uJUYFZ @ \ Æ SUP[�2fgSUPNPNW[Ghc*S`YFZFEHY7d�VhS?VNC7W�Ë�EHbHbHEHY7d�lUW[fgVhSUP<G " � " ��JUYFZ " � " @ Ç<\" `" � ö £ £ ���� " `" ^� ö £" `" @ ö £ £ ���� " `" ^@ ö £ ÿ Æ §C#^o IWÇ

YFJUOXW[b_R l ö Æ § � #�ïE� t Ç ^� Æ §C#^o V Ç7 ö t �*GNEHYe� ? ^@ ö t � ^@ � Æ §C#^o jWÇ
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BDC7W"PNWIEHG�JUbHGhS�S`Y7WKOXSUPNWIEHYsVhW"dUP<JUbqSUT�VNC7W�dUW"SmZ7W[GNEHf�W[]^MFJQVNE_S`Y Æ fgSUPNPNW[Ghc*S`YFZFEHY7d�VhS�cqJQP<JUOXW"VhP<E§¦[J�w
VNE_S`Y�EHYslQJQP<EHJUYFfgW~SUT�VNC7W é JQdUP<JUY7d`EHJUY5Ç<\qYFJUOXW[b_R

`
E_VNGhW[b_TÎ\���� ` ö # ý  ' ^ü  îî � ^ü ' ö £ � Æ §C#^o lWÇ

BDC^MFG���W�GhW"V `
ö Öyÿ Æ §C#^o Ö Ç

��C7W"PNWpÖ ö � §~TaSUPDVNEHOXWgwnbHE_{UW~dUW"SmZ7W[GNEHf"GDJUYFZzÖ ö £XTaSUP�Y^MFbHb|dUW"SmZ7W[GNEHf"G"o2BDC^MFGu��W�CFJ[lUW� Æ § � #�ïE� t Ç ^��� þ Æ § � #�ïE� t Ç w�ô ^t � þ t � ^@ � ö Öyÿ Æ §C#^o ¼WÇ

JUYFZ6��W~f"JUYLY7S$��WgvmcFPNW[GNG ^�/JUYFZ ^@ EHY6VhW"P<O?G2SUT�VNC7WKfgS`YFGhW"PNlUW[Z�]^MFJUYsVNE_VNE_W[G l JUYFZ 7 VhStSUyFVNJUEHY
J'ºqP<GhV�SUP<Z7W"P�ZFE»Ø*W"PNW[YsVNEHJUb|W[]^MFJQVNE_S`Y�TaSUP t JUb_S`Y7WU\FYFJUOXW[b_R� Æ § � #�ïE� t Ç w�ô l � þ Æ § � #�ïE� t Ç w�ô ^t � þ 7 �t � ö Ö � Æ §C#^o ¢WÇ

Ù�MFb_VNE_cqb_RmEHY7d�y^R Æ § � #�ïE� t Ç��%#?JUYFZ�PNW[JQPNP<JUY7d`EHY7dXVNC7W~VhW"P<O?G"\FS`Y7W~SUyFVNJUEHYFGl � þ Ö
# ö

^t �
# þ Ö ï t þ 7 �# t � � ï 7 �t � � Æ §C#^oH§?£�Ç

��S$��VNCFEHG�W[]^MFJQVNE_S`Y�EHGuSUT+VNC7W~T0JUO?EHbHEHJQPD��W"�DVhS`YFEHJUY�TaSUP<O¿ ö ^t �
# þ ¸�À�ÁCÁ Æ t Ç�ÿ Æ §C#^oH§U§�Ç

��E_VNC ¿ ö
l � þ Ö
#¸�À�ÁCÁ Æ t Ç ö Ö ï t þ 7 �# t � � ï 7 �t � ÿ Æ §C#^oH§C#WÇ

Z7W[GNfgP<E_yqEHY7d�VNC7WXW[Y7W"PNdUR�fgS`YFGhW"PNlQJQVNE_S`Y�EHY�JUY�WNØ*W[fgVNE_lUW?c*SUVhW[YsVNEHJUbËo,¤-v7fgW"cFV~TaSUP�� «ó� \�VNCFEHG~EHG
Wgv7JUfgVNb_RLVNC7W�GNJUOXW�JUG�VNC7W���W"�DVhS`YFEHJUY�W[]^MFJQVNE_S`Y�SUT-OXSUVNE_S`Y�EHY�JXc*SUVhW[YsVNEHJUb¸ Æ t Ç ö Ö ï t � ï 7 �t � ÿ Æ §C#^oH§CIWÇ

VNC7W�WNØ*W[fgVNE_lUWtJUY7d`MFbHJQPKOXS`OXW[YsVNMFO VhW"P<O 7 � � t � ö t � ^@ � JQP<EHGNEHY7d7\qJUGKMFGNMFJUbË\FTaPNS`O VNC7W�f<CFJUY7dUW
VhS?c*S`bHJQP�fgS^SUP<ZFEHYFJQVhW[G"o
�xY�cqJQPNVNEHf"MFbHJQP[\FTaSUP�Ö ö � §Q\|VNC7W�dUW[Y7W"P<JUb�PNW[bHJQVNE_lmEHGhVNEHf~OXSUVNE_S`Y Æ JUGIJ?T0MFYFfgVNE_S`Y�SUT � Ç�EHG�Wgv7JUfgVNb_R
VNC7W�GNJUOXW�JUG�VNC7W���W"�DVhS`YFEHJUY�OXSUVNE_S`Y Æ JUG�JXT0MFYFfgVNE_S`YLSUTN��ÇuEHYLVNC7W~c*SUVhW[YsVNEHJUbÖ ö � § £ ¸ Æ t Ç ö � ï t � ï 7 �t � � Æ §C#^oH§ V Ç

BDC7W�ºqP<GhV�VhW"P<O EHG$ÉNMFGhV�VNC7WuSUP<ZFEHYFJQPNR~��W"�DVhS`YFEHJUY�c*SUVhW[YsVNEHJUbË\`GhSIVNC7W�GhW[fgS`YFZ�VhW"P<O EHG+JQcFcqJQPNW[YsVNb_R
J6dUW[Y7W"P<JUbãPNW[bHJQVNE_lmEHGhVNEHf~fgSUPNPNW[fgVNE_S`Y�o���W���EHbHb�bHJQVhW"PIS`YeVhPNW[JQVIVNCFEHG�JUGKJ?c*W"PNVNM7PNyqJQVNE_S`Y�yqM7VIY7SUVhW

¢�I



VNCFJQV6VNC7W�JQy*S$lUW�EHG6JUY#Wgv7JUfgV�PNW[GNMFb_V"\uY7SUV�JUYpJQcFcFPNS[v7EHO?JQVNE_S`Y Æ GhS7\�TaSUP6Wgv7JUOXcqb_WU\uVNC7W"PNW�JQPNW
Y7S�CFE_d`C7W"P6SUP<Z7W"PLfgSUPNPNW[fgVNE_S`YFG�cFPNSUc*SUPNVNE_S`YFJUb�VhS�CFE_d`C7W"PLEHYslUW"P<GhWec*S$��W"P<G6SUT t Ç<o���W4Wgvmc*W[fgV
SUyqGhW"PNlQJQyqb_W2fgS`YFGhW[]^M7W[YFfgW[G�SUT7VNCFEHG�dUW[Y7W"P<JUb`PNW[bHJQVNE_lmEHGhVNEHf+fgSUPNPNW[fgVNE_S`Y�y*W[f"JUMFGhW2O?JUYsR~cFPNSUc*W"PNVNE_W[G*SUT
VNC7WI��W"�DVhS`YFEHJUY6SUPNyqE_VNG Æ Ë~W"cqb_W"P[� G2bHJ[��GkÇ+Z7W"c*W[YFZ?GhW[YFGNE_VNE_lUW[b_RtS`Y?VNC7W�T0JUfgV�VNCFJQV�VNC7WI��W"�DVhS`YFEHJUY
c*SUVhW[YsVNEHJUb�EHG�cFPNW[f"EHGhW[b_R v §�� t o
È7SUP2Y^MFbHbsdUW"SmZ7W[GNEHf"G"\`S`YtVNC7W�SUVNC7W"P/CFJUYFZ�\UVNC7W���W"�DVhS`YFEHJUYtcqJQPNV+SUT|VNC7Wuc*SUVhW[YsVNEHJUb7EHG�¦"W"PNS7\sJUG-S`Y7W
O?E_d`CsV�Wgvmc*W[fgV�TaSUP+O?JUGNGNb_W[GNGãcqJQPNVNEHf"b_W[G"\QyqM7V�EHYtiIW[Y7W"P<JUb^kDW[bHJQVNE_lmE_VnR�J�cqC7SUVhS`Y�TaW"W[bHG�JIY7S`YmwzVhP<E_lmEHJUb
c*SUVhW[YsVNEHJUb Ö ö £ £ ¸ Æ t Ç ö � ï 7 �t � � Æ §C#^oH§CjWÇ

�xYXcqJQPNVNEHf"MFbHJQP[\`EHYtW[E_VNC7W"P2f"JUGhWU\mE_TqS`Y7W�EHG+cFP<EHO?JQP<EHb_R�EHYsVhW"PNW[GhVhW[Z6EHYtVNC7W�GNCFJQc*WuSUT*VNC7W�VhP<J�ÉhW[fgVhSUP<E_W[G
Æ JUYFZ�VNCFEHG~EHG~��CFJQV�EHG~JUGhVhPNS`Y7S`O?EHf"JUbHb_ReSUyqGhW"PNlQJQyqb_W�Ç<\�VNCFEHG~OXW[JUYFG�VNCFJQV~S`Y7W?�uJUYsVNG�VhS�{mY7S$� t
JUGtJeT0MFYFfgVNE_S`YrSUT @ o��xYrVNCFJQVtf"JUGhWU\/VNC7WLZFE»Ø*W"PNW[YFfgW6y*W"Vn��W"W[Y&��JUYFZ � EHG�E_PNPNW[b_W"lQJUYsV"�X�xYrVNC7W
��W"�DVhS`YFEHJUY�VNC7W"SUPNR~S`Y7W2MFGhW[G 7 ö t � �8@ � � ��VhSIWgvmcFPNW[GNGB��JUG�JDT0MFYFfgVNE_S`Y�SUT @ \i� ö � Æ @ Ç*VhSISUyFVNJUEHYt Æ @ Ç~TaPNS`O t Æ ��Ç<o��xY�iIW[Y7W"P<JUb�kDW[bHJQVNE_lmE_VnRU\+S`Y7WLMFGhW[G�VNC7WLJUYFJUb_SUdUS`MFG�W[]^MFJQVNE_S`Y 7 ö t � �8@ � ���
VhS�WgvmcFPNW[GNG � JUG�J�T0MFYFfgVNE_S`Y�SUT @ \ � ö � Æ @ Ç<o¾¥uM7V�VNC7W[Y�SUy^lmE_S`MFGNb_RE� Æ @ Ç~JUYFZ � Æ @ Ç~JQPNW6VNC7W
GNJUOXWIT0MFYFfgVNE_S`YFG/SUT @ o ¨�W[YFfgWIVNC7WIGNCFJQc*W[G2SUT�VNC7W~iIW[Y7W"P<JUb*kDW[bHJQVNE_lmE_VnRtSUPNyqE_VNG�JQPNW�cFPNW[f"EHGhW[b_RtVNC7W
GNCFJQc*W[G�SUT�VNC7W���W"�DVhS`YFEHJUY�SUPNyqE_VNG�EHYLVNC7W�c*SUVhW[YsVNEHJUb Æ §C#^oH§CIWÇ<o�BDC^MFGu��W�f"JUYeMFGhW~VNC7W�GhVNJUYFZFJQP<Z
OXW"VNC7SmZFG2SUT+�ubHJUGNGNEHf"JUbçÙeW[f<CFJUYFEHf"GuVhStZFEHGNf"MFGNG/VNC7W[GhWIdUW[Y7W"P<JUb|PNW[bHJQVNE_lmEHGhVNEHf�SUPNyqE_VNG�JUYFZ6SUTãfgS`M7P<GhW
VNCFEHGDGNEHOXcqbHE»ºqW[G�O?JQVhVhW"P<G�fgS`YFGNEHZ7W"P<JQyqb_RUo

áx �Õ Òaå  {Ø Ò,�'Ò �O� Ò Ó? ¡�GÓ
�xY�VNCFJQV�f"JUGhWU\q��W�Y7W"W[Z�VhS6MFYFZ7W"P<GhVNJUYFZ�VNC7W�SUPNyqE_VNG�EHYLVNC7W�WNØ*W[fgVNE_lUW�c*SUVhW[YsVNEHJUb¸�À�ÁCÁ Æ t Ç ö � ï t þ 7 �# t � � ï 7 �t � ÿ Æ §C#^oH§ClWÇ

JUYFZ�VNC7WtGhVNJUYFZFJQP<Ze�uJ[ReVhS�Z7S6VNCFEHGIEHG�VhSLcqb_SUV�VNCFEHG�c*SUVhW[YsVNEHJUb+JUGKJ6T0MFYFfgVNE_S`YeSUT t TaSUPIlQJQP<E_S`MFG
lQJUbHM7W[G�SUT+VNC7W~cqJQP<JUOXW"VhW"P<G 7 JUYFZëï�o/BDC7W~yqJUGNEHfKcFPNSUc*W"PNVNE_W[GuSUT�¸�À�ÁCÁ Æ t Ç�JQPNW�VNC7W~TaS`bHb_S$��EHY7d7�
§QoÐÝIGhRmOXcFVhSUVNEHf"JUbHb_RU\FEËo WUo7TaSUP t «»° \FVNC7W~c*SUVhW[YsVNEHJUb�VhW[YFZFG�VhS?VNC7W���W"�DVhS`YFEHJUY�c*SUVhW[YsVNEHJUbË\¸�À�ÁCÁ Æ t Ç � 9�²� « � ï t � Æ §C#^oH§ Ö Ç

#^oÐÝuV�VNC7W � f<Cs�uJQP�¦[GNf<CFEHbHZ�P<JUZFEHMFG t"¹ ö #�ï�\*Y7SUVNCFEHY7d6Ghc*W[f"EHJUb�CFJQcFc*W[YFGDJUYFZ�VNC7W�c*SUVhW[YsVNEHJUb
EHG�fgS`OXcqb_W"VhW[b_R�PNW"d`MFbHJQPDVNC7W"PNWU\ ¸�À�ÁCÁ Æ t ö #�ï[Ç ö � §# � Æ §C#^oH§C¼WÇ

Å T�fgS`M7P<GhWU\7TaSUPDVNC7W�ZFEHGNf"MFGNGNE_S`Y�SUT�cqbHJUY7W"VNJQPNR6SUPNyqE_VNG�EHYLVNC7W�GhS`bHJQP�GhRmGhVhW[O ��W�f"JUYeGNJQTaW[b_R
JUGNGNMFOXW?VNCFJQV�VNC7W?P<JUZFEHMFG~SUTuVNC7W�GNMFY�EHG�O�MFf<CrbHJQPNdUW"P�VNCFJUY
E_VNG � f<Cs�uJQP�¦[GNf<CFEHbHZ�P<JUZFEHMFG"\t 4�Â t"¹ \+yqM7V�VNC7WLJQy*S$lUW�GNC7S$��G�VNCFJQV�W"lUW[Y
TaSUP�VNC7W[GhWLCFE_d`CFb_R4fgS`OXcqJUfgV�SUy�ÉhW[fgVNGt��E_VNC
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È+E_d`M7PNW�¢^��¤�Ø*W[fgVNE_lUW�c*SUVhW[YsVNEHJUb7TaSUP2J�O?JUGNGNE_lUWDcqJQPNVNEHf"b_Wu��E_VNC 7 ��ï � Õ §C#mo-BDC7W�WgvmVhP<JQc*S`bHJQVNE_S`Y
VhS?lQJUbHM7W[G�SUT t � #�ï CFJUG�y*W"W[Y�EHYFZFEHf"JQVhW[ZLy^RLJ?ZFJUGNC7W[Z�bHEHY7WUot 4g� t"¹ dUW"SmZ7W[GNEHf"G�JQPNW�c*W"PNTaW[fgVNb_R#PNW"d`MFbHJQP�JUG�S`Y7W�JQcFcFPNS`JUf<C7W[G t"¹ o Å T�fgS`M7P<GhW�VNC7W

cqJQPNVNEHf"MFbHJQPXY^MFOXW"P<EHf"JUb�lQJUbHM7WLSUTs¸�À�ÁCÁ Æ t ö #�ï[Ç�CFJUGXY7S�Ghc*W[f"EHJUbuGNE_d`YFE»º|f"JUYFfgW�y*W[f"JUMFGhW¸ Æ t Ç�f"JUYeJUb_�uJ[RmGDy*W�GNCFE_TaVhW[ZLy^RLJ?fgS`YFGhVNJUYsV"o
I^oIBDC7WKWgvmVhPNW[O?J?SUT�VNC7W�c*SUVhW[YsVNEHJUbË\FEËo WUo7VNC7W�c*S`EHYsVNG�JQVD��CFEHf<C � ¸�À�ÁCÁ�� � t ö £m\qJQPNW�JQVt"Ã ö Æ 7 ���%#�ï[Ç � §�Ä Å § � §C# Æ ïE� 7 Ç � � ÿ Æ §C#^oH§C¢WÇ

JUYFZLVNC7W�c*SUVhW[YsVNEHJUb�CFJUGDJ?O?J�v7EHO�MFO JQV t w JUYFZ�J?b_Smf"JUb�O?EHYFEHO�MFO JQV t ê o
BDC^MFG�VNC7W"PNWXJQPNWt]^MFJUbHE_VNJQVNE_lUWtZFE»Ø*W"PNW[YFfgW[GIEHYeVNC7WXGNCFJQc*W[G�SUT/VNC7W�SUPNyqE_VNG�y*W"Vn��W"W[Y 7 ��ï � Õ §C#
JUYFZ 7 ��ï = Õ §C#mo é W"V�MFG�ZFEHGNf"MFGNGuVNC7W[GhW�Vn��S6f"JUGhW[GIEHYLVNM7P<Y�o
�jC7W[Y 7 ��ï � Õ §C#m\ãVNC7W[Y�VNC7W"PNW6JQPNW6Y7S�PNW[JUb-VNM7P<YFEHY7dLc*S`EHYsVNG~JUYFZ�VNC7W?c*SUVhW[YsVNEHJUb/b_S^SU{mG�JQc7w
cFPNS[v7EHO?JQVhW[b_R6bHE_{UWIVNCFJQV�EHYQÈ+E_d`M7PNWÍ¢^o2��SUVhWKVNCFJQVu��W~GNC7S`MFbHZ?y*WKf"JQPNW"T0MFb|��E_VNC6WgvmVhP<JQc*S`bHJQVNEHY7d�VhS
lQJUbHM7W[G�SUT t ��E_VNC t � #�ï:y*W[f"JUMFGhW���Wu{mY7S$��VNCFJQV�VNC7W � f<Cs�uJQP�¦[GNf<CFEHbHZ�OXW"VhP<EHf�CFJUG+JIfgS^SUP<ZFEHYFJQVhW
GNEHY7d`MFbHJQP<E_VnR6VNC7W"PNWUo�¨�S$��W"lUW"P[\|]^MFJUbHE_VNJQVNE_lUW[b_R6VNC7W�cqEHfgVNM7PNW~EHGDJUbHGhS?fgSUPNPNW[fgV�TaSUP t � #�ï�o
È7PNS`O VNCFEHG+cqEHfgVNM7PNW���W�f"JUYtPNW[JUZXS%ØLVNCFJQV-VNC7W"PNWDJQPNWDY7SKSUPNyqE_VNG+TaSUP-VNC7W[GhW�lQJUbHM7W[G+SUT|VNC7W�cqJQP<JUOXWgw
VhW"P<G"o ÝIYsRXEHYs�uJQP<Z?y*S`MFYFZtcqJQPNVNEHf"b_WD��E_VNC 7 � Õ §C#%ï ��EHbHbmfgS`YsVNEHY^M7W�VhS�T0JUbHbFEHYs�uJQP<ZFG Æ cFPNS$lmEHZ7W[Z
VNCFJQV2E_V-OXS$lUW[G/S`YXJKdUW"SmZ7W[GNEHf�Ç<o/BDCFEHG+GNC7S`MFbHZ�y*W�fgS`YsVhP<JUGhVhW[Z?��E_VNCtVNC7WD��W"�DVhS`YFEHJUYXGNE_VNMFJQVNE_S`YXEHY
��CFEHf<C�TaSUPDJUYsR 7 õö £�VNC7W"PNW�EHGuJUb_�uJ[RmGuVNC7W~fgW[YsVhP<E_T0M7d`JUb*yqJQPNP<E_W"P�PNWNêqW[fgVNEHY7dXEHYFfgS`O?EHY7d�cqJQPNVNEHf"b_W[G
GNEHYFfgWDVNC7WDPNW"cqMFbHGNE_lUWuVhW"P<O 7 � �%# t � ��EHbHbmZ7S`O?EHYFJQVhWDS$lUW"P�VNC7WIJQVhVhP<JUfgVNE_lUW � ïE� t TaSUP�GNO?JUbHb7lQJUbHM7W[G
SUT t ou�xY4iIW[Y7W"P<JUb�kDW[bHJQVNE_lmE_VnRU\qS`YeVNC7W�SUVNC7W"PKCFJUYFZ�\|E_V�EHG�VNC7W�JQVhVhP<JUfgVNE_lUWtVhW"P<O � ï 7 � � t � VNCFJQVZ7S`O?EHYFJQVhW[G�TaSUP�GNO?JUbHb t o
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È+E_d`M7PNWL§?£m�Í¤�Ø*W[fgVNE_lUWXc*SUVhW[YsVNEHJUbãTaSUP�J�O?JUGNGNE_lUWtcqJQPNVNEHf"b_W���E_VNC 7 ��ï = Õ §C#mo � C7S$��Y�JQPNWtVNC7W
O?J�v7EHO�MFO SUT�VNC7W�c*SUVhW[YsVNEHJUbuJQV t w Æ JUY�MFYFGhVNJQyqb_WLf"E_P<f"MFbHJQP�SUPNyqE_VkÇ<\-VNC7W�O?EHYFEHO�MFO JQV t ê Æ J
GhVNJQyqb_W�f"E_P<f"MFbHJQPuSUPNyqE_VkÇ<\7JUYFZ�VNC7WKSUPNyqE_VuSUT+JtcqJQPNVNEHf"b_WK��E_VNC ¿ � £t��E_VNC�VNM7P<YFEHY7d�c*S`EHYsVNG t ô JUYFZt � o
È7SUPNVNMFYFJQVhW[b_R#TaSUPLVNC7W4GhVNJQyqEHbHE_VnR�SUT�VNC7W�GhS`bHJQPLGhRmGhVhW[O�\DVNC7W4GNE_VNMFJQVNE_S`Y�EHG6]^MFJUbHE_VNJQVNE_lUW[b_R#]^MFE_VhW
ZFE»Ø*W"PNW[YsVuTaSUPDGNM�Ì�f"E_W[YsVNb_R?bHJQPNdUWKlQJUbHM7W[GuSUTãVNC7W~JUY7d`MFbHJQP�OXS`OXW[YsVNMFO�\FYFJUOXW[b_R 7 = Õ §C#%ï Æ GhW"W
È+E_d`M7PNW?§?£�Ç<o
�xY�VNCFJQV�f"JUGhWU\�VNC7W"PNW6EHG~J�O?EHYFEHO�MFO JUYFZ�J�O?J�v7EHO�MFO SUTuVNC7W?c*SUVhW[YsVNEHJUbËo?BDC7W?fgP<E_VNEHf"JUb+P<JUZFEHE
fgSUPNPNW[Ghc*S`YFZXVhS�Wgv7JUfgVNb_RXf"E_P<f"MFbHJQP-SUPNyqE_VNG"\sMFYFGhVNJQyqb_W�JQV t w Æ S`YXVhSUc6SUT*VNC7W�c*SUVhW[YsVNEHJUb�Ç+JUYFZXGhVNJQyqb_W
JQV t ê Æ VNC7WtO?EHYFEHO�MFO SUT-VNC7W�c*SUVhW[YsVNEHJUb�Ç<o:È7SUP 7 « Õ §C#�ï VNC7W[GhW�Vn��S�SUPNyqE_VNGDJQcFcFPNS`JUf<CeW[JUf<C
SUVNC7W"P[\|VNC7W�fgP<E_VNEHf"JUb�P<JUZFEHMFGuVhW[YFZFEHY7d?VhS t"Ã « l�ï�oDBDC^MFG�VNC7W"PNW�JQPNW�Y7S6GhVNJQyqb_W�f"E_P<f"MFbHJQPDSUPNyqE_VNG
TaSUP t � l�ï�o Å Y�VNC7W~SUVNC7W"PDCFJUYFZ�\mTaSUP�lUW"PNRLbHJQPNdUWKlQJUbHM7W[GuSUT 7 VNC7W~fgP<E_VNEHf"JUb*P<JUZFEHE|JQPNW Æ WgvmcqJUYFZ
VNC7W�GN]^MFJQPNW~PNS^SUVDVhS.ºqP<GhVuSUP<Z7W"PNÇ�VhS?y*W~TaS`MFYFZ�JQV

Æ t ê ÿ t w ÇrÆ 9�²� « Æ 7 ����ï4ÿ^I�ï[Ç � Æ §C#^o #%£�Ç

È7SUP�d`E_lUW[Y 7 \ãTaSUP�GNM�Ì�f"E_W[YsVNb_R�bHJQPNdUW?lQJUbHM7W[G~SUT ¿ J�cqJQPNVNEHf"b_Wt��EHbHb�T0JUbHb/JUbHb+VNC7W?�uJ[R�Z7S$��Y�VNC7W
c*SUVhW[YsVNEHJUbËo_È7SUP ¿ � £m\+VNC7W"PNW6JQPNW6y*S`MFYFZ4SUPNyqE_VNG~��CFEHf<C�JQPNW�Y7SUV�f"E_P<f"MFbHJQP�JUYFZ���CFEHf<C�P<JUY7dUW
y*W"Vn��W"W[YtVNC7W2P<JUZFEHE t ô JUYFZ t � \QVNC7W�VNM7P<YFEHY7dDc*S`EHYsVNGãJQV+��CFEHf<C ^t ö £IJUYFZ�VNC7W"PNW"TaSUPNW ¿ ö ¸�À�ÁCÁ Æ t Ç<o
BDC7W[GhW~SUPNyqE_VNG���EHbHb*Y7SUV�y*W�f"b_S`GhW[Z Æ W[bHbHE_cFVNEHf"JUb�Ç-y*W[f"JUMFGhW�SUT�VNC7W�Y7S`Ymwn��W"�DVhS`YFEHJUY�VhW"P<O v §�� t � o
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áxâ Ò § ���2Õ ÏOå �O��Ó æ � Ò � Ò Ó�Ó? ¡�O�í�B5P�5â ÒFæ:Ò �� �â Òaå   Ï �B5P�5â ÒUæ:å�Ï � Ò � Ï � F Ô'�BGç ���Ó
�xYXcqJQPNVNEHf"MFbHJQP[\QVNC7W"PNW"TaSUPNWU\sVNC7W�c*W"P<EHC7W[bHE_S`Y�\�VNC7W�c*S`EHYsV+SUT*f"b_S`GhW[GhV2JQcFcFPNS`JUf<CXSUT|VNC7W�cqbHJUY7W"V+VhS�VNC7W
GNMFYL��C7W"PNW~VNC7W~cqbHJUY7W"V�CFJUGDZFEHGhVNJUYFfgW t ô \7��EHbHb*Y7SUV�PNW[O?JUEHY�fgS`YFGhVNJUYsV"o�¨�S$��W"lUW"P[\qy*W[f"JUMFGhW t ô EHG
fgS`YFGhVNJUYsV"\qJUYFZ�VNC7W~cqbHJUY7W"VNJQPNR?SUPNyqE_VuEHG�cqbHJUYFJQP[\^VNCFEHG�c*S`EHYsV���EHbHbqOXS$lUW~S`Y�JXf"E_P<f"b_WISUTãP<JUZFEHMFG t ô
JQPNS`MFYFZ�VNC7W�GNMFY�ou�xY�SUP<Z7W"PIVhS�f"JUbHf"MFbHJQVhW�VNCFEHG�c*W"P<EHC7W[bHE_S`Y�GNCFE_TaV"\FS`Y7W�Y7W"W[ZFG�VhS6WgvmcFPNW[GNG @ JUGIJ
T0MFYFfgVNE_S`YLSUT t MFGNEHY7d Æ §C#^o jWÇ�JUYFZ Æ §C#^oH§C#WÇ<\�8@� t ö

�8@� � Æ � t� � Ç w�ô
ö
7t � Æ # ¿ � #�¸�À�ÁCÁ Æ t ÇeÇ w�ô]\ � Æ §C#^o #m§�Ç

Å Y7W�f"JUYtVNC7W[Ytf"JUbHf"MFbHJQVhW�VNC7WuVhSUVNJUb7JUY7d`b_W
� @ Gh��W"cFV+S`M7V+y^R�VNC7WucqbHJUY7W"V+ZFM7P<EHY7d�S`Y7WuPNW"lUS`bHM7VNE_S`Y
y^R�EHYsVhW"dUP<JQVNEHY7dXVNCFEHGuTaPNS`O t ô VhS t � JUYFZ�yqJUfN{�JQd`JUEHY�VhS t ô \7SUP� @ ö # V � È� ½ �8@� t � t � Æ §C#^o #�#WÇ

�xY?VNC7WI��W"�DVhS`YFEHJUY?VNC7W"SUPNRU\^S`Y7WD��S`MFbHZ?CFJ[lUWs� @ ö #iA+o/BDC7W�JUY7S`O?JUb_S`MFG/c*W"P<EHC7W[bHE_S`YtGNCFE_TaV/ZFM7W
VhS?VNC7W�WNØ*W[fgVNG�SUT/iIW[Y7W"P<JUbãkDW[bHJQVNE_lmE_VnRLEHGuVNC^MFG1 @ ö � @ � #iA � Æ §C#^o #�IWÇ

ÜIY7TaSUPNVNMFYFJQVhW[b_RU\�VNC7W6JQy*S$lUW�ZFE»Ø*W"PNW[YsVNEHJUb-W[]^MFJQVNE_S`Yrf"JUYFY7SUV�y*W?EHYsVhW"dUP<JQVhW[Z
EHY�f"b_S`GhW[Z�TaSUP<O Æ E_V
b_W[JUZFG�VhS6W[bHbHE_cFVNEHfKEHYsVhW"dUP<JUbHGkÇuyqM7V�f"JUYey*W�f"JUbHf"MFbHJQVhW[ZeVhS7ºqP<GhVDSUP<Z7W"PIEHY�VNC7W�c*W"PNVNM7PNyqJQVNE_S`Y�\qJUYFZ
VNC7W�PNW[GNMFb_V�EHG�VNCFJQV 1 @ ö liA Æ qsru 7 Ç]� � Æ §C#^o # V Ç
�xYeVhW"P<O?GISUT/VNC7W�W[f"fgW[YsVhP<EHf"E_VnR��tJUYFZeVNC7WtGhW[O?E�wnO?J�ÉhSUPKJ�v7EHG ­ SUT2JUY�W[bHbHE_cFVNEHf"JUb�SUPNyqE_V"\qVNCFEHGIf"JUY
y*W~�DP<E_VhVhW[Y�JUG 1 @ ö liA qu � r­ Æ § � � � Ç � Æ §C#^o #�jWÇ

ÝIG�VNC7W[GhW6cqJQPNW[O�VhW"P<G�JQPNW6{mY7S$��Y�TaSUP�VNC7W?cqbHJUY7W"VNJQPNR4SUPNyqE_VNG"\ 1 @ f"JUYry*WXW"lQJUbHMFJQVhW[Z�o_È7SUP�Wgv^w
JUOXcqb_WU\FTaSUPÐÙeW"P<f"M7PNRU\F��C7W"PNW�VNCFEHG�WNØ*W[fgVIEHGDbHJQPNdUW[GhV Æ y*W[f"JUMFGhW�E_VDCFJUGDVNC7W�bHJQPNdUW[GhV�W[f"fgW[YsVhP<EHf"E_VnRaÇ
S`Y7W�º|YFZFG 1 @ ö £�ÿ[§ · · c*W"P�PNW"lUS`bHM7VNE_S`Y�o�BDCFEHGDEHGDSUT/fgS`M7P<GhW�J6VNEHYsRLWNØ*W[fgV Æ §�GhW[fgS`YFZ�\+§ · · \|EHGDS`Y7W
Z7W"dUPNW"W�ZFE_lmEHZ7W[Z�y^RëI�l%£�£�ÇDJUYFZ�Y7SUV�Áa«N­XÀC«�Z7W"VhW[fgVNJQyqb_WUo�¨�S$��W"lUW"P[\

§Qo�VNCFEHG�WNØ*W[fgV�EHG�f"MFO�MFbHJQVNE_lUWU\7EËo WUoFJQTaVhW"POÇ PNW"lUS`bHM7VNE_S`YFGuS`Y7W�CFJUG�JUY�JUY7S`O?JUb_S`MFG�c*W"P<EHC7W[bHE_S`Y
GNCFE_TaV3Ç 1 @ î

#^oÐÙeW"P<f"M7PNRLCFJUGDJXlUW"PNRLGNC7SUPNVDGhS`bHJQPDRUW[JQP[\q��E_VNC�JQy*S`M7V V §CjXPNW"lUS`bHM7VNE_S`YFGuc*W"PDfgW[YsVNM7PNR5î

I^oIJUYFZ�JUf"f"M7P<JQVhW�SUyqGhW"PNlQJQVNE_S`YFG�SUT+VNC7W~SUPNyqE_V�SUT�ÙeW"P<f"M7PNR�dUS6yqJUfN{LS$lUW"PÍ#%£�£?RUW[JQP<G"o

BDC^MFG~VNC7W�f"MFO�MFbHJQVNE_lUW?WNØ*W[fgV�EHG�JQcFcFPNS[v7EHO?JQVhW[b_RU¼�j%£ 1 @ JUYFZ�VNCFEHG.·�À~GNM�Ì�f"E_W[YsVNb_R4bHJQPNdUW?VhSey*W
SUyqGhW"PNlQJQyqb_WUo/BDC7W~cFPNW[ZFEHfgVNE_S`YLSUT/iIW[Y7W"P<JUbãkDW[bHJQVNE_lmE_VnR�TaSUPDVNCFEHGuWNØ*W[fgVIEHG1 @ ¶ÉÈ ö V I0ÿ�£WI · · ��fgW[YsVNM7PNR � Æ §C#^o #�lWÇ

¢ Ö



ÝIYFZpEHYFZ7W"W[Z�GNMFf<CpJUY#WNØ*W[fgVLEHGXSUyqGhW"PNlUW[Z Æ JUYFZpCFJUZ#TaSUP�J�b_S`Y7d�VNEHOXW�cFPNW[GhW[YsVhW[ZpJ�cqM$¦?¦[b_WU\
JUY�JUY7S`O?JUb_RU\7TaSUPDJUGhVhPNS`Y7S`OXW"P<GkÇ<o2�xYLJUfgVNMFJUb�T0JUfgV"\FVNC7W~c*W"P<EHC7W[bHE_S`Y?SUT�ÙeW"P<f"M7PNR|� G�SUPNyqE_VuGNC7S$��GDJ
cFPNW[fgW[GNGNE_S`Y�P<JQVhW�SUTçj�l%£7§ · · c*W"PãfgW[YsVNM7PNRU\`GhS�VNCFEHGãZ7S^W[G�Y7SUVãRUW"V+b_S^SU{�bHE_{UW2JDyFP<EHbHbHEHJUYsV�fgS`Y�ºqP<O?JQVNE_S`Y
SUT�iIW[Y7W"P<JUb2kDW[bHJQVNE_lmE_VnRUo7¨�S$��W"lUW"P[\+SUTuVNCFEHG~WNØ*W[fgV�JQy*S`M7V�j%£W#�j · · JQPNW6ZFM7WXVhS�T0JUfgV�VNCFJQV�S`Y7W6EHG
MFGNEHY7deJeY7S`YmwnEHY7W"PNVNEHJUb-dUW"SmfgW[YsVhP<EHf�fgS^SUP<ZFEHYFJQVhW�GhRmGhVhW[O Æ cFPNW[fgW[GNGNE_S`Y�SUT�VNC7W�W[]^MFEHY7S[vmW[GkÇ<o[j�I�# · ·
JQPNW�ZFM7W6VhS4c*W"PNVNM7PNyqJQVNE_S`YFG�SUTÐÙeW"P<f"M7PNR|� G�SUPNyqE_V�f"JUMFGhW[Z
y^R�VNC7W Æ ��W"�DVhS`YFEHJUY5Ç�dUP<J[lmE_VNJQVNE_S`YFJUb
JQVhVhP<JUfgVNE_S`YrSUT�VNC7W?SUVNC7W"P�cqbHJUY7W"VNGKSUTuVNC7W?GhS`bHJQP�GhRmGhVhW[O Æ f<CFE_WNêqR[÷-W[Y^MFG"\ãW[JQPNVNCrJUYFZ � M7cqE_VhW"PNÇ<o
BDCFEHGKO�MFf<C��uJUG~{mY7S$��Y4cFP<E_SUPKVhS4iIW[Y7W"P<JUb-kDW[bHJQVNE_lmE_VnR4JUYFZ�b_W"TaV~JUY�MFY7WgvmcqbHJUEHY7W[Z�JUY7S`O?JUb_S`MFG
c*W"P<EHC7W[bHE_S`Y�GNCFE_TaVuSUT 1 @ h$Ô ®IÊ h�Ë ®IÌ ¯ ö V I0ÿ[§U§ · · Ä�£�ÿ V j · · ��fgW[YsVNM7PNR � Æ §C#^o # Ö Ç
��S$�:VNC7W�JQdUPNW"W[OXW[YsVt��E_VNC�VNC7W6PNW[GNMFb_V�SUTIiIW[Y7W"P<JUb�kDW[bHJQVNE_lmE_VnR�EHG�VhP<MFb_R�EHOXcFPNW[GNGNE_lUW?JUYFZ�VNCFEHG
EHG�S`Y7W�SUT�VNC7W�OXS`GhVtEHOXc*SUPNVNJUYsV�Wgvmc*W"P<EHOXW[YsVNJUb2lUW"P<E»º|f"JQVNE_S`YFG�SUT~iIW[Y7W"P<JUbukDW[bHJQVNE_lmE_VnRUo Å VNC7W"P
SUyqGhW"PNlQJQVNE_S`YFG"\KEHYslUS`b_lmEHY7d
WUo d7oDVNC7W�O?EHYFE�wzcqbHJUY7W"V6�xf"JQP<MFG"\KZFEHGNfgS$lUW"PNW[ZéEHY §C¢ V ¢^\~��E_VNCjJ�C^M7dUW
W[f"fgW[YsVhP<EHf"E_VnR�� v £�ÿ^¼�# Ö \|SUPDyqEHYFJQPNR6cqMFbHGNJQP�GhRmGhVhW[O?G"\qCFJ[lUW�cFPNS$lmEHZ7W[ZLT0M7PNVNC7W"PDfgS`Y�ºqP<O?JQVNE_S`YLSUT
VNC7W�JQdUPNW"W[OXW[YsV�y*W"Vn��W"W[Y4iIW[Y7W"P<JUb�kDW[bHJQVNE_lmE_VnRLJUYFZ�Wgvmc*W"P<EHOXW[YsV"ob � å�åE�'Ò �O� Ò Ó? ¡�GÓ
BãSLGhVNMFZ7RLVNC7W�y*W[CFJ[lmE_S`M7P�SUT/O?JUGNGNb_W[GNG�cqJQPNVNEHf"b_W[G Æ cqC7SUVhS`YFGkÇ�EHY�VNC7W � f<Cs�uJQP�¦[GNf<CFEHbHZ�dUW"S`OXW"VhPNRU\
��W�Y7W"W[Z�VhS6GhVNMFZ7R�VNC7W~WNØ*W[fgVNE_lUW�c*SUVhW[YsVNEHJUb¸�À�ÁCÁ Æ t Ç ö 7 �# t � � ï 7 �t � ö

7 �
# t � Æ § � #�ït Ç � Æ §C#^o #�¼WÇ

BDC7W~TaS`bHb_S$��EHY7dtcFPNSUc*W"PNVNE_W[G�JQPNW�EHO?OXW[ZFEHJQVhWU�

§Qo��jC7W[Y 7 ö £m\FcqC7SUVhS`YFG�TaW"W[b�Y7SXc*SUVhW[YsVNEHJUb�JQV�JUbHbËo

#^os¸�À�ÁCÁ Æ t ö #�ï[Ç ö £mo

I^oIBDC7W"PNW�EHGtS`Y7WefgP<E_VNEHf"JUbuc*S`EHYsVtSUTKVNC7W�c*SUVhW[YsVNEHJUbË\�JQV t ö I�ï�\���E_VNCg¸�À�ÁCÁ Æ t ö I�ï[Ç ö7 � �%j V ï � o � SXVNC7W"PNW�EHGuS`Y7W�MFYFGhVNJQyqb_W~f"E_P<f"MFbHJQP�SUPNyqE_VuTaSUP�cqC7SUVhS`YFGDJQV t ö I�ï�o

BDC^MFG�VNC7W~c*SUVhW[YsVNEHJUb�CFJUG�VNC7W�TaSUP<O Gh{UW"VNf<C7W[ZeEHYëÈ+E_d`M7PNW?§U§Qo
È7SUP�W[Y7W"PNd`E_W[G l ��= 7 � �%# Ö ï � \ãcqC7SUVhS`YFG�JQPNW6f"JQcFVNM7PNW[Z�y^R4VNC7W6GhVNJQP�JUYFZ���EHbHb+GhcqE_P<JUb-EHYsVhS�E_V"o
È7SUPDW[Y7W"PNd`E_W[G l � � 7 � �%# Ö ï � \7S`Y�VNC7WKSUVNC7W"PDCFJUYFZ�\^VNC7W"PNWK��EHbHbFy*W~J�VNM7P<YFEHY7d�c*S`EHYsV"\mJUYFZLbHE_d`CsV
P<J[RmGI��EHbHb�y*W�Z7WNêqW[fgVhW[Z�y^R�VNC7W�GhVNJQP[oÐÝIG�VNCFEHGIO?J[ReGhS`MFYFZeJ6yqE_V�fgS`MFYsVhW"P<EHYsVNMFE_VNE_lUW Æ GNC7S`MFbHZFY�� V
JLcqC7SUVhS`Y4��E_VNC4CFE_d`C7W"PKW[Y7W"PNdUR�y*WtOXSUPNW?bHE_{UW[b_R�VhSë¦"S^S`OÃy^ReVNC7WXGhVNJQP���E_VNC7S`M7VIy*W[EHY7d�TaSUP<fgW[Z
VhS#GhcqE_P<JUb�EHYsVhS�E_Vkì�Ç<\�VNCFEHY7{#JQy*S`M7VLVNCFEHGLEHYpVNC7W4TaS`bHb_S$��EHY7dr�uJ[RUo 7 ö £�fgSUPNPNW[Ghc*S`YFZFG6VhS#J
cqC7SUVhS`Y�T0JUbHbHEHY7d�P<JUZFEHJUbHb_RXVhS$�uJQP<ZFGDVNC7W~GhVNJQP[\ 7 GNO?JUbHb*fgSUPNPNW[Ghc*S`YFZFG�VhS?JXGNbHE_d`CsV�Z7W"lmEHJQVNE_S`YLTaPNS`O
P<JUZFEHJUb�OXSUVNE_S`Y�\F��CFEHb_W 7 bHJQPNdUW Æ VNC^MFG ^@ bHJQPNdUW�Ç�OXW[JUYFG�VNCFJQV�VNC7W�cqC7SUVhS`YeEHG�VhP<J[lUW[bHbHEHY7d?JUb_S`Y7d6J
VhP<J�ÉhW[fgVhSUPNR4VNCFJQV~��EHbHb�Y7SUV~yFP<EHY7d�E_VKlUW"PNR4f"b_S`GhWXVhS�VNC7W?GhVNJQP�JQV�JUbHbËo��ÎV�EHGIVNC7W[Y�Y7SUV�GNM7PNcFP<EHGNEHY7d

¢�¼



rr=2m r=3m

V    (r)eff

È+E_d`M7PNW�§U§Q�X¤�Ø*W[fgVNE_lUW?c*SUVhW[YsVNEHJUb+TaSUP�J�O?JUGNGNb_W[GNGKcqJQPNVNEHf"b_WUo'ÞKEHGhcqbHJ[RUW[Z�EHGKVNC7W?b_Smf"JQVNE_S`Y4SUT�VNC7W
MFYFGhVNJQyqb_W�f"E_P<f"MFbHJQP�SUPNyqE_V�JQV t ö I�ï�oPÝ cqC7SUVhS`Y
��E_VNCrJUY
W[Y7W"PNdUR l � � 7 � �%# Ö ï � ��EHbHb-y*W
Z7WNêqW[fgVhW[Z Æ b_S$��W"PIJQPNPNS$�ÍÇ<\FcqC7SUVhS`YFG���E_VNC l ��= 7 � �%# Ö ï � ��EHbHb|y*W�f"JQcFVNM7PNW[Z�y^R�VNC7W�GhVNJQP[o

¢�¢



VNCFJQVDcqC7SUVhS`YFG���E_VNCLGNO?JUbHb 7 JQPNW�OXSUPNW�bHE_{UW[b_R?VhS?y*W�f"JQcFVNM7PNW[ZLy^R�VNC7W�GhVNJQP Æ VNCFEHG�CFJQcFc*W[YFG�TaSUP7 � � # Ö ï � l � Ç2VNCFJUY�cqC7SUVhS`YFG���E_VNC�bHJQPNdUW 7 ��CFEHf<CL��EHbHb|S`YFb_R�y*W~Z7WNêqW[fgVhW[ZeEHYLVNC7W[E_PDcqJQVNC�o
��We��EHbHbuGhVNMFZ7R
VNCFEHGXEHY#OXSUPNW�Z7W"VNJUEHb�y*W[b_S$��oª¥uM7V6b_W"V?MFG'ºqP<GhV?JUbHGhSrfgS`YFGNEHZ7W"PXVNC7W�SUcFc*S`GNE_VhW
GNE_VNMFJQVNE_S`Y�\IVNCFJQV�SUTXbHE_d`CsVLTaPNS`O SUPeY7W[JQP�VNC7W�GhVNJQP Æ JUYFZé��WrJQPNW�SUTtfgS`M7P<GhWrJUGNGNMFO?EHY7d�VNCFJQVt 4 = t"¹ Ç<oeBDC7W[Y�TaSUP t 4�� I�ï�JUYFZ l � � 7 � �%# Ö ï � \+VNC7W�bHE_d`CsV�f"JUYFY7SUV�W[GNf"JQc*W�VhS�EHY�º|YFE_VnR
yqM7V�T0JUbHbHG2yqJUfN{6VhStVNC7W~GhVNJQP[\m��C7W"PNW[JUGuTaSUP l ��= 7 � �%# Ö ï � bHE_d`CsV���EHbHbFW[GNf"JQc*WUo/BDC^MFG2TaSUPDJ�cqJQVNC
GNM�Ì�f"E_W[YsVNb_R�f"b_S`GhW~VhSXP<JUZFEHJUb Æ 7 GNO?JUbHbË\my*W[f"JUMFGhW ^@ EHG�VNC7W[Y�GNO?JUbHb�Ç/bHE_d`CsV�f"JUY�JUb_�uJ[RmGDW[GNf"JQc*W�JUG
b_S`Y7d?JUG t = #�ï�o

áxâ Ò b Ò �O�2 �� Â �B5�f�  Â â2�,G FíÏ°D � Ï �
BãSLGhVNMFZ7RLVNC7W�yqEHYFZFEHY7dtSUT2bHE_d`CsVDy^R�J�GhVNJQP[\|��W�fgS`YFGNEHZ7W"PIJUY�EHYFfgS`O?EHY7d?cqC7SUVhS`Y Æ SUPKbHE_d`CsVDP<J[RaÇ
��E_VNC�EHOXcqJUfgVucqJQP<JUOXW"VhW"P ¯'Æ GhW"WXÈ+E_d`M7PNWX§C#WÇuJUYFZL��W�Y7W"W[ZLVhS?f"JUbHf"MFbHJQVhW @ Æ t Ç2TaSUP�JtVhP<J�ÉhW[fgVhSUPNR
��E_VNC�VNM7P<YFEHY7d�c*S`EHYsVXJQV t ö t ô oíÝuV?VNCFJQVXc*S`EHYsVt��WeCFJ[lUW ^t ö £ Æ VNC7WeZ7SUV?Y7S$� EHYFZFEHf"JQVhW[G
ZFE»Ø*W"PNW[YsVNEHJQVNE_S`Y���E_VNC�PNW[Ghc*W[fgV~VhS�VNC7W?J�Ì�Y7WtcqJQP<JUOXW"VhW"Pp3
SUT�VNC7WXY^MFbHb�dUW"SmZ7W[GNEHfQ\���W?f"JUY�yqM7V
Y7W"W[Z�Y7SUV�f<C7S^S`GhW�VNCFEHG�VhS?y*W~VNC7W�fgS^SUP<ZFEHYFJQVhW~VNEHOXWs��ÇuJUYFZ�VNC7W"PNW"TaSUPNWt �ô ö 7 �l � Æ § � #�ït ô Ç � Æ §C#^o #�¢WÇ

BDC7WÍºqP<GhVuVNCFEHY7dt��W�Y7W"W[Z�VhSXW[GhVNJQyqbHEHGNC�EHGuVNC7W~PNW[bHJQVNE_S`YLy*W"Vn��W"W[Y ¯ JUYFZ�VNC7W~SUVNC7W"PDcqJQP<JUOXW"VhW"P<Gl JUYFZ 7 o���S`YFGNEHZ7W"P�VNC7W~P<JQVNE_S 7l ö t � ^@
Æ § � #�ïE� t Ç ^� � Æ §C#^o I%£�Ç

È7SUPIbHJQPNdUW�lQJUbHM7W[G�SUT t \ t Â #�ï�\FVNCFEHGuPNW[ZFMFfgW[G�VhS7l ö t � �8@� � � Æ §C#^o Im§�Ç

Å Y6VNC7W�SUVNC7W"PuCFJUYFZ�\sTaSUPubHJQPNdUW t ��WKf"JUY�JQcFcFPNS[v7EHO?JQVhW ¯ � t ö GNEHY @ y^R @ o � EHYFfgWD��WKJUbHGhS�CFJ[lUW� t � � � ö � § Æ TaSUPIJUY�EHYFfgS`O?EHY7dXbHE_d`CsV�P<J[RaÇ<\F��W�Z7W[ZFMFfgW7l ö t � �� � ¯t ö ¯ � Æ §C#^o I�#WÇ

��S$�yÉNMFGhVDJUGDy*W"TaSUPNWU\7VNC7W�GNCFJQc*WKSUT+VNC7W�f"M7PNlUW�EHG�Z7W[GNfgP<E_y*W[ZLy^R�8@� t ö
7t � � l � � 7 �t � Æ § � #�ït Ç � w�ô]\ �

ö
§t � � §¯ � � §t � Æ § � #�ït Ç � w�ô]\ � � Æ §C#^o I�IWÇ

BDC7W�JUY7d`b_W�� @ EHG�Y7S$��d`E_lUW[Y�y^R � @ ö # V ²� ½ �8@� t � t ÿ Æ §C#^o I V Ç

JUYFZ�VNC7W�Z7WNêqW[fgVNE_S`Y�JUY7d`b_W Æ ��CFEHf<C���S`MFbHZLy*WÍ¦"W"PNS�EHYLVNC7W���W"�DVhS`YFEHJUY�VNC7W"SUPNRaÇuEHG1 @ ö � @ � A � Æ §C#^o I�jWÇ

§?£�£



b r1

delta phi
Delta phi

È+E_d`M7PNW�§C#^�y¥�W[YFZFEHY7d
SUT�bHE_d`CsVLy^R�J�GhVNJQP[o��xYFZFEHf"JQVhW[ZéJQPNW4VNC7W�Z7WNº|YFE_VNE_S`YFG6SUT�VNC7W�EHOXcqJUfgV
cqJQP<JUOXW"VhW"P ¯ \FVNC7W~c*W"P<EHC7W[bHE_S`Y t ô \FJUYFZ�SUT+VNC7W�JUY7d`b_W[G�� @ JUYFZ 1 @ o
�jE_VNC�VNC7W�GNM7yqGhVNE_VNM7VNE_S`Y ü ö ¯ � t \FVNCFEHGuy*W[fgS`OXW[G� @ ö # V X ½4 � ü � § �Uü � þ #�ï ¯ ü � � w�ô]\ � � Æ §C#^o I�lWÇ

BDCFEHGIEHGIS`YFfgWXJQd`JUEHY�JUY4W[bHbHE_cFVNEHf�EHYsVhW"dUP<JUb+VNCFJQV~f"JUYFY7SUVKy*WtGhS`b_lUW[Z�EHY�f"b_S`GhW[Z4TaSUP<O�oX¥uM7V~GNEHYFfgW
��WXW"lmEHZ7W[YsVNb_ReCFJ[lUWQ#�ï ö t"¹ j t 4 JUYFZ t 49� ¯ \�JUbHGhS�� Ç ïE� ¯ j §Qo�BDC^MFGI��W?f"JUY4VhPNR�VhS
WgvmcqJUYFZeVNC7WtEHYsVhW"dUP<JUbãVhS7ºqP<GhV�SUP<Z7W"PKEHY���oIBãSQ¦"W"PNS7� VNC�SUP<Z7W"P[\|S`Y7WtCFJUG t ô ö ¯7Æ Y7SLZ7WNêqW[fgVNE_S`Y
SUT-bHE_d`CsV�EHY�VNC7W���W"�DVhS`YFEHJUY�VNC7W"SUPNRaÇuJUYFZ�VNC^MFG ü ô ö §�JUYFZ��Í 4SÎ @ ö # V ô4 � ü Æ § �Uü ��Ç w�ô]\ � ö #+JQP<f"GNEHY�§ ö A ÿ Æ §C#^o I Ö Ç

��CFEHf<C�EHG�ÉNMFGhV�VNC7W~Wgvmc*W[fgVhW[Ze��W"�DVhS`YFEHJUY�PNW[GNMFb_V 1 @ ö £mo
BDC7WXf"JUbHf"MFbHJQVNE_S`Y4VhS�VNC7W?Y7WgvmV~SUP<Z7W"P�EHYÏ��EHG~JLyqE_V~GNM7yFVNb_W�y*W[f"JUMFGhWty*SUVNC4VNC7W?EHYsVhW"dUP<JUYFZ�JUYFZ
VNC7W�P<JUY7dUW�SUT+EHYsVhW"dUP<JQVNE_S`YeZ7W"c*W[YFZ�S`Y���yqM7VuS`Y7W��uJ[RLVhS6cFPNSmfgW"W[Z�EHGuVNC7W�TaS`bHb_S$��EHY7d7�
§QoÐÈ+E_P<GhV�SUT+JUbHbË\mE_VuTaS`bHb_S$��G�TaPNS`O:VNC7W�Z7WNº|YFEHY7d�W[]^MFJQVNE_S`Y Æ §C#^o #�¢WÇuTaSUP t ô VNCFJQV"\7VhS'ºqP<GhVuSUP<Z7W"P
EHY6��\/VNC7W�c*W"P<EHC7W[bHE_S`Y t ô EHGtGNCFE_TaVhW[Z
TaPNS`O E_VNGX��W"�DVhS`YFEHJUY
lQJUbHM7W ¯[Æ Y7S�JQVhVhP<JUfgVNE_S`Y5Ç�VhSt ô ö ¯ � ï�o2BDC7W"PNW"TaSUPNW

ü ô ö ¯ � t ô v § þ � � Æ §C#^o I�¼WÇ

#^oIBDC^MFGu��W�JQPNW�EHYsVhW"PNW[GhVhW[Z�EHYLVNC7WxºqP<GhVuSUP<Z7W"PDVhW"P<O Ã EHY���SUT�VNC7W�EHYsVhW"dUP<JUbÐ Æ �5Ç Ç � @ ö # V ô ê (4 � ü � § �Uü � þ #Ñ� ü � � w�ô]\ �Ç A þ Ã � þ65_Æ � � Ç � Æ §C#^o I�¢WÇ

§?£7§



I^o Ã f"JUY�y*W~SUyFVNJUEHY7W[Z�JUG�VNC7WxºqP<GhVuSUP<Z7W"PDVhW"P<O EHYLVNC7W�B�J[Rmb_SUPIGhW"P<E_W[G�WgvmcqJUYFGNE_S`YLSUT Ð Æ �5Ç<\Ã ö#" Ð Æ �5Ç" � m ( 
 4 � Æ §C#^o V £�Ç

V oIBDC7W"PNW"TaSUPNW Ã EHG�d`E_lUW[Y�y^RÃ ö ��# � § �Uü � þ #Ñ� ü � � w�ô]\ � m X 
 X ½ � m ( 
 4 þ # V ô4 � ü � "" � � § �Uü � þ #Ñ� ü � � w�ô]\ � � m ( 
 4
ö # Æ § �4ü � Ç w�ô]\ � m X 
 ô � # V ô4 � ü7ü � Æ § �Uü � Ç w � \ � � Æ §C#^o V §�Ç

j^oI��S$� SUy^lmE_S`MFGNb_RLVNC7W�ºqP<GhV�VhW"P<O EHGIZFE_lUW"PNdUW[YsV"\|yqM7VIE_V���EHbHb�y*W�f"JUYFfgW[bHb_W[Zey^R�Wgv7JUfgVNb_R�VNC7W
GNJUOXWIZFE_lUW"PNdUW[YFfgWKJQP<EHGNEHY7d~TaPNS`O�VNC7WIGhW[fgS`YFZ�VhW"P<O Æ VNC7WKEHYsVhW"dUP<JUb�Ç<o+�xY6T0JUfgV"\mVNCFJQVuEHYsVhW"dUP<JUb
EHGuTaSUPNVNMFYFJQVhW[b_R�W[b_W[OXW[YsVNJQPNRUo Å Y7W�CFJUGV � üQü � Æ § �Uü �CÇ w � \ � ö Æ § �Uü �CÇ w�ô]\ � þ Æ § �4ü ��Ç ô]\ � ÿ Æ §C#^o V #WÇ

JUYFZLVNC7W"PNW"TaSUPNWÃ ö # Æ § �Uü � Ç w�ô]\ � m X 
 ô � # Æ § �Uü � Ç w�ô]\ � m X 
 ôX 
 4 � # Æ § �Uü � Ç ô]\ � m X 
 ôX 
 4 � Æ §C#^o V IWÇ

��WIGhW"WDVNCFJQV/VNC7W�ZFE_lUW"PNdUW[YsV�ºqP<GhV-VhW"P<O�EHG/f"JUYFfgW[bHb_W[ZXWgv7JUfgVNb_Rty^RtVNC7W�M7cFc*W"P/fgS`YsVhP<E_yqM7VNE_S`Y
Æ JQV ü ö §�Ç�TaPNS`O VNC7W�GhW[fgS`YFZ�VhW"P<O�\qJUYFZ���W�JQPNW�b_W"TaV���E_VNCÃ ö # � £ þ # ö V � Æ §C#^o V�V Ç

l^oÐ¨�W[YFfgWU\�VNC7W�b_W[JUZFEHY7d�VhW"P<OüEHY
VNC7W�dUW[Y7W"P<JUb�PNW[bHJQVNE_lmEHGhVNEHf�fgSUPNPNW[fgVNE_S`Y�SUTIVNC7W���W"�DVhS`YFEHJUY
PNW[GNMFb_V�EHG V � ö V ïE� ¯ JUYFZ�S`Y7W�CFJUG� @ ö A þ V ï ¯ þ65_Æ �¢��ÇFÿ Æ §C#^o V jWÇ

SUP 1 @?Ò V ï ¯ ö
V r q¯ u � � Æ §C#^o V lWÇ

BDCFEHG2WNØ*W[fgV�EHG2cqCsRmGNEHf"JUbHb_RXOXW[JUGNM7P<JQyqb_WIJUYFZ��uJUG�S`Y7WKSUT�VNC7W�ºqP<GhV�VhP<M7WIVhW[GhVNG�SUT�¤2EHYFGhVhW[EHY�� G2Y7W"�
VNC7W"SUPNRLSUT�dUP<J[lmE_VnRUoHÈ7SUPIbHE_d`CsV2ÉNMFGhV�cqJUGNGNEHY7dtVNC7W�GNMFYLVNC7W�cFPNW[ZFEHfgVhW[ZLlQJUbHM7W�EHG1 @�v §%ÿ Ö j · · � Æ §C#^o V0Ö Ç

¤-vmc*W"P<EHOXW[YsVNJUbHb_R�VNCFEHGKEHG~JLyqE_VKVhP<EHfN{^R�VhS�SUyqGhW"PNlUWXy*W[f"JUMFGhWXS`Y7W?Y7W"W[ZFGKVhSeb_S^SU{�JQV�bHE_d`CsVKTaPNS`O
ZFEHGhVNJUYsVXGhVNJQP<GtcqJUGNGNEHY7d4f"b_S`GhWLVhS�VNC7W�GNMFY�oUÜIYFZ7W"PtSUP<ZFEHYFJQPNRrf"E_P<f"MFO?GhVNJUYFfgW[G�VNCFEHG���S`MFbHZ�Y7SUV
y*W�SUyqGhW"PNlQJQyqb_WU\qyqM7V�EHY�§C¢m§C¢�J?VhW[GhV�SUT-VNCFEHGD�uJUG�c*W"PNTaSUP<OXW[Z�ZFM7P<EHY7dXJ?VhSUVNJUb+GhS`bHJQP�W[f"bHE_cqGhWU\Fy^R
SUyqGhW"PNlmEHY7d?VNC7W�WNØ*W[fgVISUT+VNC7W�GNMFY�S`Y�VNC7W�JQcFcqJQPNW[YsVDc*S`GNE_VNE_S`YLSUT/GhVNJQP<G�EHY�VNC7W�ZFE_PNW[fgVNE_S`Y�SUT+VNC7W
GNMFY�otBDC7WtSUyqGhW"PNlUW[Z�lQJUbHM7WX�uJUG~P<JQVNC7W"P�EHOXcFPNW[f"EHGhWU\�RmE_W[bHZFEHY7d�§%ÿ^j · · � 1 @ � #0ÿ^# · · ��CFEHf<C4EHG"\�E_T
Y7SUV�J?fgS`Y�ºqP<O?JQVNE_S`YLSUTÎ\qJQV�b_W[JUGhV�fgS`YFGNEHGhVhW[YsVD��E_VNCeiIW[Y7W"P<JUb�kDW[bHJQVNE_lmE_VnRUo

§?£W#



ÙeSUPNW~PNW[fgW[YsVNb_RU\qE_V�CFJUG�JUbHGhSty*W"W[Y�c*S`GNGNE_yqb_W�VhS?OXW[JUGNM7PNWKVNC7W�Z7WNêqW[fgVNE_S`YLSUTãP<JUZFE_St�uJ[lUW[GDy^R6VNC7W
dUP<J[lmE_VNJQVNE_S`YFJUb ºqW[bHZ�SUT�VNC7W�GNMFY�o�BDC7W[GhW�OXW[JUGNM7PNW[OXW[YsVNG�PNW[b_R4S`YrVNC7W6T0JUfgV�VNCFJQVtJ�cqJQPNVNEHf"MFbHJQPFKMFJUGNJQP[\�{mY7S$��Y#JUGQI`�:# Ö j^\DEHGXSUyqGNf"M7PNW[Z#JUYFY^MFJUbHb_Rry^R
VNC7WeGNMFY�S`Y Å fgVhSUy*W"PQ¼�VNC�\�JUYFZ�VNC7W
SUyqGhW"PNlUW[Z�PNW[GNMFb_V Æ JQTaVhW"PIfgSUPNPNW[fgVNEHY7d?TaSUPIZFE»Ø*P<JUfgVNE_S`YLWNØ*W[fgVNG�y^R�VNC7W�fgSUPNS`YFJ?SUT�VNC7W�GNMFY5Ç�EHYLVNCFEHG
f"JUGhW�EHG 1xö §%ÿ Ö l · · ÄÛ£�ÿ�£W# · · o
BDC7W�lQJUbHM7W�cFPNW[ZFEHfgVhW[Zry^R�iIW[Y7W"P<JUbukDW[bHJQVNE_lmE_VnRrEHG"\-EHYsVhW"PNW[GhVNEHY7d`b_R�W[Y7S`M7d`C�\-Wgv7JUfgVNb_RrVn��EHfgWLVNC7W
lQJUbHM7W~VNCFJQVD��S`MFbHZ�CFJ[lUW�y*W"W[YLcFPNW[ZFEHfgVhW[ZLy^R�VNC7W���W"�DVhS`YFEHJUY�JQcFcFPNS[v7EHO?JQVNE_S`YLSUT+VNC7W~dUW"SmZ7W[GNEHf
W[]^MFJQVNE_S`YXJUb_S`Y7W Æ yqM7V�VNC7W���W"�DVhS`YFEHJUYtJQcFcFPNS[v7EHO?JQVNE_S`YtEHG+Y7SUV+lQJUbHEHZ�JUYsR^�uJ[R�y*W[f"JUMFGhW�E_V+JQcFcqbHE_W[G
VhSIGNb_S$��b_RKOXS$lmEHY7dDSUy�ÉhW[fgVNG"\UJUYFZ�bHE_d`CsV�fgW"PNVNJUEHYFb_RKT0JUEHbHG*VhSIGNJQVNEHGhTaRKVNCFEHG�fgS`YFZFE_VNE_S`Y5Ç<o�Ý�f"JUbHf"MFbHJQVNE_S`Y
b_W[JUZFEHY7d�VhS�VNCFEHG��DPNS`Y7dDlQJUbHM7W/CFJUZxºqP<GhV�y*W"W[Y~c*W"PNTaSUP<OXW[Z~y^R � S`bHZFY7W"P�EHY?§C¼%£7§ Æ ß Ç Æ y^R~f"JUYFfgW[bHbHEHY7d
VNC7WXO?JUGNGÐï S`M7VISUT2VNC7Wt��W"�DVhS`YFEHJUY�W[]^MFJQVNE_S`YFGISUT�OXSUVNE_S`Y�y*W"TaSUPNWtGhW"VhVNEHY7dQï ö £�Ç�JUYFZ�JUbHGhS
¤2EHYFGhVhW[EHY?cFPNW[ZFEHfgVhW[Z6VNCFEHG2�DPNS`Y7d�PNW[GNMFb_V�EHYe§C¢%£W¼ Æ CFEHG2W[]^MFE_lQJUb_W[YFfgW�cFP<EHYFf"E_cqb_W�ZFJ[RmG"\7b_S`Y7d�y*W"TaSUPNW
C7W�f"JUOXW�f"b_S`GhW�VhS�ZFEHGNfgS$lUW"P<EHY7d6VNC7WxºqW[bHZ�W[]^MFJQVNE_S`YFGDSUT�iIW[Y7W"P<JUbãkDW[bHJQVNE_lmE_VnR�Y7S$� f"JQPNPNRmEHY7d6CFEHG
YFJUOXW�Ç<o

�e± ² �O� � ¨-'��+,/.Ë©�´ '2© ��= � ¨�1`1`.Ë©�´þ)-,/ª¢)��+,rqX' �H© 1W�+,/.Ë5a�,ML'��2.Ë8/1
� S?T0JQP[\7��W�CFJ[lUW�y*W"W[Y�fgS`YFGNEHZ7W"P<EHY7d�SUy�ÉhW[fgVNG�SUT+J?GNE§¦"W�bHJQPNdUW"P Æ EHY�cFP<JUfgVNEHfgW�O�MFf<CebHJQPNdUW"PNÇ�VNCFJUY
VNC7W[E_P � f<Cs�uJQP�¦[GNf<CFEHbHZXP<JUZFEHMFG"\ t 4 = t"¹ o+��WIJUbHGhS�Y7SUVhW[ZXVNCFJQV-VNC7WDWNØ*W[fgVNE_lUWDc*SUVhW[YsVNEHJUb¡¸�À�ÁCÁ Æ t Ç�EHG
c*W"PNTaW[fgVNb_R���W[bHb*y*W[CFJ[lUW[Z�JQV t"¹ o-��W�Y7S$��fgS`YFGNEHZ7W"P�SUy�ÉhW[fgVNGD��E_VNC t 4H� t"¹ JUYFZ�VhPNR�VhS6MFY7P<J[lUW[b
GhS`OXW�SUTIVNC7W�yqE§¦?¦[JQPNPNWLcqCsRmGNEHf"GtVNCFJQV6Y7W"lUW"PNVNC7W[b_W[GNGXSmf"f"M7P<GX��C7W[Y�S`Y7WeJQcFPNS`JUf<C7W[G?SUP6fgPNS`GNGhW[Gt"¹ ö #�ï�o

���B5� ��O �� Ò&� � Ï0Ñ  �� Ï �5 ¡�O� ÏOåzyXÒ ��Ó?âO {5$�
Å Y7WDZ7P<JUO?JQVNEHf�JUGhc*W[fgV/SUT|��CFJQV2EHG-CFJQcFc*W[YFEHY7dKJQV Æ SUP[\sy*W"VhVhW"P[\^Y7W[JQPNÇãVNC7W � f<Cs�uJQP�¦[GNf<CFEHbHZtP<JUZFEHMFG
TaSUPKlUW"PNR Æ lUW"PNR¡ß Ç4fgS`OXcqJUfgVKSUy�ÉhW[fgVNGK��E_VNC t"¹ = t 4 EHG�VNC7WtTaS`bHb_S$��EHY7d7oKkDW[f"JUbHbãVNC7WtTaSUP<O�MFbHJ?TaSUP
VNC7W6dUP<J[lmE_VNJQVNE_S`YFJUb2PNW[ZmwnGNCFE_TaV"\���CFEHf<C�d`J[lUWLMFG�VNC7W6P<JQVNE_S�y*W"Vn��W"W[YrVNC7W6TaPNW[]^M7W[YFfgR4SUTDbHE_d`CsVp� �
W[O?E_VhVhW[Z6JQV/VNC7WDP<JUZFEHMFG t � JUYFZXVNC7WDTaPNW[]^M7W[YFfgR9� � PNW[fgW[E_lUW[Z6JQV2VNC7WDP<JUZFEHMFG t � = t � EHY?J�GhVNJQVNEHf
GhcqC7W"P<EHf"JUbHb_R6GhRmO?OXW"VhP<EHfKdUP<J[lmE_VNJQVNE_S`YFJUbGºqW[bHZ�o/BDC7W~PNW[GNMFb_Vu�uJUG� �� � ö ý 4�4 Æ t � Ç�ô]\ �

ý 4�4 Æ t � Ç ô]\ � � Æ §CI^oH§�Ç

�xY�VNC7W�f"JUGhW�SUT�VNC7W � f<Cs�uJQP�¦[GNf<CFEHbHZ�OXW"VhP<EHfQ\7VNCFEHG�EHG� �� � ö
Æ § � #�ïE� t � Ç�ô]\ �
Æ § � #�ïE� t � Ç ô]\ � � Æ §CI^o #WÇ

��S$� fgS`YFGNEHZ7W"P6JPºFvmW[Z�SUyqGhW"PNlUW"PLJQV t �ÓÂ t"¹ \�JUYFZ#VNC7W�W[O?E_VhVhW"P�JQV t � ��C7SrEHGXdUP<JUZFMFJUbHb_R
JQcFcFPNS`JUf<CFEHY7dXVNC7W � f<Cs�uJQP�¦[GNf<CFEHbHZLP<JUZFEHMFG"\ t � « t"¹ o/�xY�VNCFEHG�bHEHO?E_V�S`Y7Wxº|YFZFG� �� � « £ ÿ Æ §CI^o IWÇ
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EËo WUo`VNC7W"PNWDEHG-JUYë·�¬CB ¬a·¡¶Y«Hû�­e®%¸�·¡¶Â®�¶¡·L²%¬5®%¯5­�«�ø%ÃYÀ^±�· ´N¶Åß/��SUVhW�VNCFJQV/VNC7W�T0JQPhwnJ[�uJ[RXSUyqGhW"PNlUW"P/��EHbHbmY7W"lUW"P
JUfgVNMFJUbHb_R�GhW"W�VNC7WLMFY7TaSUPNVNMFYFJQVhW?W[O?E_VhVhW"P
| fgPNS`GNGNEHY7d�VNC7W � f<Cs�uJQP�¦[GNf<CFEHbHZ�P<JUZFEHMFG"�tC7W6��EHbHb/GhW"W|�� GuGNE_d`YFJUbHG/y*W[fgS`O?EHY7d�ZFEHO?OXW"P�JUYFZ�ZFEHO?OXW"P2JUYFZ�JQPNP<E_lmEHY7d�JQV�dUPNW[JQVhW"PDJUYFZ?dUPNW[JQVhW"PDEHYsVhW"PNlQJUbHG"\
JUYFZ�|j��EHbHbFfgS`OXcqb_W"VhW[b_RXZFEHGNJQcFc*W[JQP2TaPNS`O ~�� G�GNE_d`CsV2��C7W[Y/|jdUW"VNGulUW"PNR?f"b_S`GhWIVhS t"¹ o�|�\^S`Y6VNC7W
SUVNC7W"P~CFJUYFZ�\|Z7S^W[GIY7SUVIEHO?OXW[ZFEHJQVhW[b_RLY7SUVNEHfgWtJUYsR^VNCFEHY7d�Ghc*W[f"EHJUb�CFJQcFc*W[YFEHY7d?JUGKC7W�JQcFcFPNS`JUf<C7W[Gt"¹ o R'Ò �$�5 ¡� ÏOå ¶�� ÒaÒ ¶ ÏOå�å
Å M7P�Y7WgvmVãf"JUbHf"MFbHJQVNE_S`YK��EHbHbQGNC7S$��VNCFJQV�W"lUW[Y�VNC7S`M7d`C�~jY7W"lUW"PãGhW"W[Go|
fgPNS`GNGNEHY7d�VNC7W � f<Cs�uJQP�¦[GNf<CFEHbHZ
P<JUZFEHMFG"\!|(PNW[JUf<C7W[G t"¹ EHY_º|YFE_VhW�cFPNSUc*W"PDVNEHOXWUo�BãS6VNCFJQV�W[YFZ�\qfgS`YFGNEHZ7W"PIJ?lUW"PNVNEHf"JUb�TaPNW"W�T0JUbHb�VhSQw
�uJQP<ZFGIVNC7WtSUy�ÉhW[fgV~��E_VNC t 4
� t"¹ ot� ÷-W"PNVNEHf"JUbË��OXW[JUYFGKVNCFJQV ^@ ö £m\�JUYFZ�VNC7W"PNW"TaSUPNWtVNC7W"PNWXEHGIY7S
JUY7d`MFbHJQP�OXS`OXW[YsVNMFO�\ 7 ö £mo�¨�W[YFfgW�VNC7W~W[Y7W"PNdUR�fgS`YFGhW"PNlQJQVNE_S`Y�W[]^MFJQVNE_S`Y Æ §C#^oH§C#WÇ�y*W[fgS`OXW[Gl � � § ö ^t � � #�ït � Æ §CI^o V Ç

�xY�cqJQPNVNEHf"MFbHJQP[\7E_T t ² EHGuVNC7W~c*S`EHYsVDJQV���CFEHf<CLVNC7W�cqJQPNVNEHf"b_W Æ SUyqGhW"PNlUW"PNÇ}|(�uJUGDEHYFE_VNEHJUbHb_R?JQVDPNW[GhV"\� t��� m � 
 ��Ô ö £ ÿ Æ §CI^o jWÇ

��W�CFJ[lUW l � � § ö � #�ït ² � Æ §CI^o lWÇ
BDC7W[Y���W�SUyFVNJUEHY ^t � ö #�ït � #�ït ² Æ §CI^o Ö Ç
JUYFZ�M7c*S`Y�ZFE»Ø*W"PNW[YsVNEHJQVNE_S`Y

òt þ ït � ö £ � Æ §CI^o ¼WÇ
BDCFEHG�EHG�ÉNMFGhVIbHE_{UW�VNC7Wt��W"�DVhS`YFEHJUYeW[]^MFJQVNE_S`Y Æ ��CFEHf<CeGNC7S`MFbHZeY7SUVKfgS`OXWtJUGKJ6GNM7PNcFP<EHGhW�JUG�¸�À�ÁCÁ
fgS`EHYFf"EHZ7W[G���E_VNC�VNC7WL��W"�DVhS`YFEHJUY�c*SUVhW[YsVNEHJUb2TaSUP 7 ö £�Ç<\-JQcqJQPNV�TaPNS`O VNC7W6T0JUfgV�VNCFJQV t EHG7¬5²�¶
lUW"PNVNEHf"JUb-ZFEHGhVNJUYFfgWXJUYFZ4VNC7WtT0JUO?EHbHEHJQP � õö �·o���W"lUW"PNVNC7W[b_W[GNG"\ãf"JUbHf"MFbHJQVNE_S`Y�SUT2VNC7WtVNEHOXW � JUb_S`Y7d
VNC7W�cqJQVNCLcFPNSmfgW"W[ZFG�Wgv7JUfgVNb_R�JUGDEHYLVNC7W���W"�DVhS`YFEHJUY�VNC7W"SUPNRUo�È7SUPDVNC7W�cFPNSUc*W"PuVNEHOXW~PNW[]^MFE_PNW[ZLVhS
PNW[JUf<C�VNC7W�c*S`EHYsVu��E_VNC�fgS^SUP<ZFEHYFJQVhW�lQJUbHM7W t ö t ô ��W�SUyFVNJUEHY� ö Æ #�ï[Ç w�ô]\ � V � ½��Ô � t Í t ² tt ² �Tt Î ô]\ � � Æ §CI^o ¢WÇ

�xY�cqJQPNVNEHf"MFbHJQP[\|VNCFEHGIEHGhº|YFE_VhWtJUG t ô « #�ï�o���S^SUP<ZFEHYFJQVhW�VNEHOXWU\*S`Y4VNC7W�SUVNC7W"P�CFJUYFZ�\|y*W[fgS`OXW[G
EHY�º|YFE_VhW-VNC7W"PNWUo-BDCFEHG�f"JUY�y*W2MFYFZ7W"P<GhVhS^SmZ�y^R�b_S^SU{mEHY7d�JQV�VNC7W�fgS^SUP<ZFEHYFJQVhW�lUW[b_Smf"E_VnR�JUG+J�T0MFYFfgVNE_S`Y
SUT t \ Õ

Æ t Ç ö � t� � ö � t��� ���� � � Æ §CI^oH§?£�Ç
é W"VIMFGDf<C7S^S`GhW t ² ö ° TaSUPIGNEHOXcqbHEHf"E_VnRXw�SUVNC7W"PIf<C7S`EHfgW[G���EHbHb*Y7SUVIf<CFJUY7dUW�S`M7P�fgS`YFf"bHMFGNE_S`YFGDJUG
��W�JQPNW�EHYsVhW"PNW[GhVhW[Z�EHYLVNC7W�y*W[CFJ[lmE_S`M7P�SUT

Õ
Æ t ÇuJUG t « t"¹ o/BDC7W[Y���W�{mY7S$��VNCFJQV� t��� ö Æ #�ïE� t Ç ô]\ � Æ §CI^oH§U§�Ç

§?£ V



JUYFZ���W�{mY7S$��TaPNS`O VNC7W�Z7WNº|YFE_VNE_S`Y�SUT l VNCFJQV���� � ö l w�ô Æ § � #�ïE� t Ç � Æ §CI^oH§C#WÇ

È7SUP t ² ö ° ��W�CFJ[lUW l ö §Q\qJUYFZLVNC7W"PNW"TaSUPNWÕ
Æ t Ç ö Æ #�ï[Ç ô]\ � t�� #�ït � \ � � Æ §CI^oH§CIWÇ

ÝIG�JeT0MFYFfgVNE_S`Y�SUT t \ Õ Æ t Ç~PNW[JUf<C7W[GtJeO?J�v7EHO�MFO JQV t ö l�ï ö I t"¹ \+��C7W"PNW?VNC7W�lUW[b_Smf"E_VnR�EHG
Æ PNW[GhVhSUP<EHY7dXVNC7W�lUW[b_Smf"E_VnRLSUT+bHE_d`CsV
uCÇÕ Ê h X ö Õ Æ t ö l�ï[Ç ö

#iu
I Õ I � Æ §CI^oH§ V Ç

¥�W"RUS`YFZ�VNCFJQV�c*S`EHYsV"\
Õ
Æ t Ç?Z7W[fgPNW[JUGhW[GLJQd`JUEHY�JUYFZ�f"b_W[JQP<b_R�dUS^W[G�VhS�¦"W"PNS�JUG t « #�ï�o(BDC7W

T0JUfgVXVNCFJQVtVNC7W�fgS^SUP<ZFEHYFJQVhW�lUW[b_Smf"E_VnRrdUS^W[GXVhSP¦"W"PNS4WgvmcqbHJUEHYFG���CsR�VNC7W�fgS^SUP<ZFEHYFJQVhW�VNEHOXWLdUS^W[G
VhS�EHY�º|YFE_VnRUo � S`OXW[C7S$��\FVNC7W � f<Cs�uJQP�¦[GNf<CFEHbHZ�fgS^SUP<ZFEHYFJQVhW[G�JQPNW�Y7SUV�GNMFE_VNJQyqb_W~TaSUP�Z7W[GNfgP<E_yqEHY7dtVNC7W
cqCsRmGNEHf"G�JQV�SUP�y*W"RUS`YFZpVNC7W � f<Cs�uJQP�¦[GNf<CFEHbHZ#P<JUZFEHMFG?y*W[f"JUMFGhWeVNC7W�VNEHOXW�fgS^SUP<ZFEHYFJQVhW�S`Y7W4CFJUG
f<C7S`GhW[Y�EHG�P<MFYFYFEHY7dLVhS^S�T0JUGhV"o�BDCFEHG�EHG�VNC7W�fgP<MFf"EHJUb2EHYFGNE_d`CsV�VNCFJQV���EHbHb-JUbHb_S$�:MFG�VhS4fgS`YFGhVhP<MFfgV
� y*W"VhVhW"P[�qfgS^SUP<ZFEHYFJQVhW[GDEHYLVNC7W�GNM7yqGhW[]^M7W[YsVDGhW[fgVNE_S`YFG���CFEHf<C�JQPNW�JUbHGhSXlQJUbHEHZ�JQV t � t"¹ o

á��O�$���O ¡Ó ÒFÎ ���O���2 �� Ï � Ò Ó

��W4CFJ[lUW4Y7S$� GhW"W[Y�EHY#Vn��S�ZFE»Ø*W"PNW[YsV?�uJ[RmG���CsR�VNC7W � f<Cs�uJQP�¦[GNf<CFEHbHZpfgS^SUP<ZFEHYFJQVhW[G�JQPNW�Y7SUV
GNMFE_VNJQyqb_WITaSUPuWgvmcqb_SUP<EHY7d�VNC7WKcqCsRmGNEHf"GuEHY6VNC7WKPNW"d`E_S`Y t^Ö #�ï��/EHY6VNC7W[GhW�fgS^SUP<ZFEHYFJQVhW[G�VNC7W�OXW"VhP<EHf
y*W[fgS`OXW[G�GNEHY7d`MFbHJQP�JQV t ö #�ï�JUYFZ�VNC7W6fgS^SUP<ZFEHYFJQVhW6VNEHOXW?y*W[fgS`OXW[G�EHY�º|YFE_VhWUo Å Y�VNC7W6SUVNC7W"P
CFJUYFZ�\^��WKCFJ[lUW~GhW"W[YLY7StEHYFZFEHf"JQVNE_S`Y?VNCFJQV�VNC7W~b_Smf"JUbqcqCsRmGNEHf"G"\sWgvmcFPNW[GNGhW[Z�EHY6VhW"P<O?G�SUTãfgS$lQJQP<EHJUYsV
]^MFJUYsVNE_VNE_W[G�bHE_{UWXcFPNSUc*W"P~VNEHOXWXSUP�VNC7WXdUW"SmZ7W[GNEHfXW[]^MFJQVNE_S`Y�\ãy*W[fgS`OXW[G�GNEHY7d`MFbHJQP�JUG~��W[bHbËo � S���W
CFJ[lUW?dUS^SmZ4PNW[JUGhS`YFG~VhS�GNMFGhc*W[fgVKVNCFJQV~VNC7WXGNEHY7d`MFbHJQPIy*W[CFJ[lmE_S`M7PK��W?CFJ[lUW?TaS`MFYFZ4EHGKPNW[JUbHb_R'ÉNMFGhV
JUYeJQPNVhW"T0JUfgV�SUT+JXyqJUZ�f<C7S`EHfgW�SUT+fgS^SUP<ZFEHYFJQVhW[G"o
BãSLEHOXcFPNS$lUW�S`M7PIMFYFZ7W"P<GhVNJUYFZFEHY7dXSUT+VNC7W � f<Cs�uJQP�¦[GNf<CFEHbHZ�dUW"S`OXW"VhPNRU\�E_V�EHG�EHOXc*SUPNVNJUYsVDVhS�GhVNMFZ7R
E_VNG�½^®%¿0À?®%¯OÀN¶¡­k¿a½C¶¡¿�­�«g\qEËo WUoFVNC7W�bHE_d`CsVDfgS`Y7W[G"o2k�JUZFEHJUb�Y^MFbHb�f"M7PNlUW[GDGNJQVNEHGhTaR

Æ § � #�ïE� t Ç � � � ö Æ § � #�ïE� t Ç w�ô � t � � Æ §CI^oH§CjWÇ

BDC^MFG � �� t ö Ä Æ § � #�ïE� t Ç w�ô ÿ Æ §CI^oH§ClWÇ
�xYtVNC7W Æ t ÿ���ÇzwnZFEHJQdUP<JUO SUTGÈ+E_d`M7PNWK§CI^\ � �$� � t PNW"cFPNW[GhW[YsVNG+VNC7WDGNb_SUc*W�SUTqVNC7WDbHE_d`CsVxwnfgS`Y7W[G-JQV/JId`E_lUW[Y
lQJUbHM7W~SUT t o/��S$��\qJUG t « #�ï�\FS`Y7W�CFJUG � �� t � 9 � Ê� « Ä ° ÿ Æ §CI^oH§ Ö Ç

GhSeVNC7W6bHE_d`CsV�f"b_S`Y7W[GX� f"b_S`GhW�M7c���JUG�S`Y7W�JQcFcFPNS`JUf<C7W[G�VNC7W � f<Cs�uJQP�¦[GNf<CFEHbHZ�P<JUZFEHMFG"o6BDCFEHG~EHG~VNC7W
GNJUOXWKGhVNJQVhW[OXW[YsV�JUG2y*W"TaSUPNW�PNW"d`JQP<ZFEHY7d�VNC7W�T0JUfgV�VNCFJQV�VNC7WIfgS^SUP<ZFEHYFJQVhW�lUW[b_Smf"E_VnR?dUS^W[G�VhS>¦"W"PNStJQVt ö #�ï�\FyqM7V�VNCFEHGuVNEHOXW~TaSUP�Y^MFbHb|P<JQVNC7W"P�VNCFJUY�VNEHOXWgwnbHE_{UWKdUW"SmZ7W[GNEHf"G"o

§?£Wj



r=2m r

t

È+E_d`M7PNW�§CI^��BDC7W�f"JUMFGNJUbDGhVhP<MFfgVNM7PNWLSUTIVNC7W � f<Cs�uJQP�¦[GNf<CFEHbHZ�dUW"S`OXW"VhPNR�EHY�VNC7W � f<Cs�uJQP�¦[GNf<CFEHbHZ
fgS^SUP<ZFEHYFJQVhW[G Æ t ÿ���Ç<oÛÝIGtS`Y7W�JQcFcFPNS`JUf<C7W[G t ö #�ï�\/VNC7W�bHE_d`CsVXfgS`Y7W[Gty*W[fgS`OXW�YFJQPNPNS$��W"P?JUYFZ
YFJQPNPNS$��W"PIJUYFZ�W"lUW[YsVNMFJUbHb_R�TaS`bHZ�M7cefgS`OXcqb_W"VhW[b_RUo

ÝIG�S`M7PhºqP<GhVDGhVhW"c�VhS$�uJQP<ZFGIEHYsVhPNSmZFMFf"EHY7dXfgS^SUP<ZFEHYFJQVhW[GDVNCFJQVIJQPNW�OXSUPNW�GNMFE_VNJQyqb_W~TaSUPKZ7W[GNfgP<E_yqEHY7d
VNC7W�PNW"d`E_S`Y�JQPNS`MFYFZ t"¹ \qb_W"VDMFGDGhS`b_lUW~W[]^MFJQVNE_S`Y Æ §CI^oH§ClWÇ<o�BDC7W�GhS`bHM7VNE_S`Y�EHG� ö Ä tÑ× þ Ã ÿ Æ §CI^oH§C¼WÇ

��C7W"PNW~VNC7W7¶Â²%­N¶Â²%·�ÀC«.½^²C²%­eø%·�¬5®�¶Y« t × EHGt × ö t þ #�ï�b_SUd Æ t �%#�ï � §�Ç � Æ §CI^oH§C¢WÇ

ÜIGNEHY7dXVNC7W~VhSUPNVhS`EHGhW�fgS^SUP<ZFEHYFJQVhW t × EHYFGhVhW[JUZ�SUT t \7VNC7W � f<Cs�uJQP�¦[GNf<CFEHbHZ�OXW"VhP<EHfKPNW[JUZFG�87 � ö Æ § � #�ïE� t Ç Æ � � ��� þ � tÑ× ��Ç þ t � �8� �vÿ Æ §CI^o #%£�Ç

��C7W"PNW t EHGuVhS6y*WKVNC7S`M7d`CsVDSUT-JUGDJXT0MFYFfgVNE_S`YLSUT t × o
��W�GhW"W~EHO?OXW[ZFEHJQVhW[b_RXVNCFJQV���W~CFJ[lUW�O?JUZ7WKGhS`OXWKcFPNSUdUPNW[GNG"o/��S$�éVNC7W~bHE_d`CsVufgS`Y7W[G"\FZ7WNº|Y7W[Z6y^R� ��� ö � tÑ× �vÿ Æ §CI^o #m§�Ç

Z7S�Y7SUVXGhW"W[O VhS�TaS`bHZ
M7c�JUGXVNC7W�bHE_d`CsVtfgS`Y7W[G?CFJ[lUW�VNC7W�fgS`YFGhVNJUYsV?GNb_SUc*W � �$� � t × ö Ät§ Æ GhW"W
È+E_d`M7PNW�§ V Ç<\�JUYFZ�VNC7W"PNWtEHG�Y7SLGNEHY7d`MFbHJQP<E_VnRLJQV t ö #�ï�oÐ¨�S$��W"lUW"P[\ t × EHGIGhVNEHbHb�S`YFb_R�Z7WNº|Y7W[Z�TaSUPt = #�ï JUYFZ�VNC7W�GNM7PNT0JUfgW t ö #�ï CFJUGDy*W"W[Y�cqMFGNC7W[Z�EHY�º|YFE_VhW[b_R?T0JQPIJ[�uJ[R Æ t ö #�ï EHGDY7S$� JQVt × ö � ° Ç<o'ÙeSUPNW"S$lUW"P[\�W"lUW[Y�VNC7S`M7d`C�Y7S`YmwnGNEHY7d`MFbHJQP[\|VNC7W?OXW"VhP<EHftfgS`OXc*S`Y7W[YsVNG ý 	A	 JUYFZ ýi��Ø]��Ø
lQJUYFEHGNC�JQV t ö #�ï�o

§?£Wl



r*
r=2m

r*  =-infinity

t

È+E_d`M7PNW�§ V ��BDC7WXf"JUMFGNJUb-GhVhP<MFfgVNM7PNWXSUT2VNC7W � f<Cs�uJQP�¦[GNf<CFEHbHZ4dUW"S`OXW"VhPNR�EHY4VNC7WtVhSUPNVhS`EHGhW6fgS^SUP<ZFE�w
YFJQVhW[G Æ t × ÿ���Ç<o/BDC7WIbHE_d`CsV�fgS`Y7W[Gub_S^SU{?bHE_{UW�VNC7WKbHE_d`CsV�fgS`Y7W[GuEHY7Ù�EHY7{US$��Gh{mE|GhcqJUfgWKJUYFZ�Y7Stb_S`Y7dUW"P
TaS`bHZ�M7c�JUG t « #�ï Æ ��CFEHf<C�Y7S$��GNE_VNGDJQV t × ö � ° Ç<o

§?£ Ö



ã �2�2 �� Â ���O��¨É¶� ��BØ Òaå ÓC� Ò  �� Î ���O���2 �� Ï � Ò Ó�I2b å�Ï �!Ø s'� å�Ò Ó Ï �O� ã:ÑOÒ �2�@s'�O�� ª©W�O��Ó
é W"V�MFGDEHYsVhPNSmZFMFfgW~fgS^SUP<ZFEHYFJQVhW[G�VNCFJQV�JQPNW�YFJQVNM7P<JUbHb_R�JUZFJQcFVhW[Z�VhS6Y^MFbHb*dUW"SmZ7W[GNEHf"G"\FYFJUOXW[b_R� ö � þ t ×Õ

ö � �Tt × � Æ §CI^o #�#WÇ

BDC7W[YeEHY7T0JUbHbHEHY7d�P<JUZFEHJUb�Y^MFbHb*dUW"SmZ7W[GNEHf"G Æ � t × � � � ö � §�Ç�JQPNW�f<CFJQP<JUfgVhW"P<E§¦"W[Z�y^Ru� ö u�µË� 7 � � JUYFZ
S`M7VhdUS`EHY7d?P<JUZFEHJUb�Y^MFbHb|dUW"SmZ7W[GNEHf"GDy^R

Õ
ö u�µË� 7 � �

��S$�é��WKcqJUGNG2VhStVNC7Wp	høWø%·�¬0ûW¶Â²%¬aÃ]Ù ·�¬$ùW«N¯ ÀN¶Y«N·�¬?fgS^SUP<ZFEHYFJQVhW[G Æ �2ÿ t ÿ ? ÿ @ Ç2SUP Æ Õ ÿ t ÿ ? ÿ @ Ç<\qEHY?VhW"P<O?G
SUT+��CFEHf<CLVNC7W � f<Cs�uJQP�¦[GNf<CFEHbHZ�OXW"VhP<EHfKPNW[JUZFG�87 � ö � Æ § � #�ïE� t Ç � � � þ # � � � t þ t � �8� �

ö � Æ § � #�ïE� t Ç � Õ � � # � Õ � t þ t � �8� � � Æ §CI^o #�IWÇ

¤/lUW[YéVNC7S`M7d`C�VNC7W�OXW"VhP<EHf4fgS^WNÌ�fgW[YsV ý ÌCÌ SUP ýYÚSÚ lQJUYFEHGNC7W[GLJQV t ö #�ï�\IVNC7W"PNW�EHG�Y7S�PNW[JUb
Z7W"dUW[Y7W"P<JUfgRUouBDC7W~Z7W"VhW"P<O?EHYFJUYsV�SUT+VNC7W�OXW"VhP<EHf~EHG

ý,ö t Ó GNEHY � ? ÿ Æ §CI^o # V Ç

��CFEHf<C�EHGDfgS`OXcqb_W"VhW[b_R�PNW"d`MFbHJQPDJQV t ö #�ï�\qJUYFZ�VNC7W�OXW"VhP<EHf~EHG�EHYslUW"PNVNE_yqb_WUo
BDC7W�S`YFb_RrPNW[JUb�GNEHY7d`MFbHJQP<E_VnRrEHG?JQV t ö £mo�BDCFJQV?VNCFEHG?EHGXEHYFZ7W"W[Z#J�PNW[JUbDGNEHY7d`MFbHJQP<E_VnR
f"JUY#y*W
GNC7S$��Yey^Ref"JUbHf"MFbHJQVNEHY7d�GhS`OXWtEHYslQJQP<EHJUYsVDSUT/VNC7Wtf"M7PNlQJQVNM7PNW�VhW[YFGhSUP[\�bHE_{UW�N  ' 0 Z N  ' 0 Z ��CFEHf<CeEHGcFPNSUc*SUPNVNE_S`YFJUbUVhS t w!x Æ JUfgVNMFJUbHb_RU\QS`Y�ZFEHOXW[YFGNE_S`YFJUbQdUPNS`MFYFZFG"\$cFPNSUc*SUPNVNE_S`YFJUbQVhS�ï � � t x�Ç<o�ÝIbHGhS7\�VNC7W
dUW"SmZ7W[GNEHf~Z7W"lmEHJQVNE_S`YLW[]^MFJQVNE_S`Y�GNC7S$��GuVNCFJQV�VNC7W~TaSUP<fgW�Y7W"W[Z7W[ZLVhSX{UW"W"ceY7W[E_d`Csy*S`M7P<EHY7d�cqJQPNVNEHf"b_W[G
JQcqJQPNVLEHG?cFPNSUc*SUPNVNE_S`YFJUb�VhS t w � o�BDC^MFG?VNC7WeVNEHZFJUbDTaSUP<fgW[G6��E_VNCFEHY#JQPNyqE_VhP<JQPNR�SUy�ÉhW[fgVNG Æ GhS`bHEHZFG"\JQVhS`O?G"\qW[b_W[OXW[YsVNJQPNR�cqJQPNVNEHf"b_W[GkÇ2W"lUW[YsVNMFJUbHb_RLy*W[fgS`OXW�EHY�º|YFE_VhW[b_R?yqE_d?GhS?VNCFJQVDVNC7W[GhW�SUy�ÉhW[fgVNG���EHbHb
y*W�fgP<MFGNC7W[Z�fgS`OXcqb_W"VhW[b_RUo
�xY�GhS`OXW2GhW[YFGhWU\�C7S$��W"lUW"P[\UY7SUV�W"lUW[Y�VNC7W2GNEHY7d`MFbHJQP<E_VnR�JQV t ö £�EHG�PNW[JUbUy*W[f"JUMFGhW-VNC7W � f<Cs�uJQP�¦[GNf<CFEHbHZ
OXW"VhP<EHf��uJUG�Y7W"lUW"P�OXW[JUYsVuVhSty*WIlQJUbHEHZ?VNC7W"PNW~JUYsR^�uJ[RUo2�ÎT�VNC7W"PNW~EHG�J�lUW"PNR6fgS`OXcqJUfgVDGhVNJQP�EHY6VNC7W
EHYsVhW"P<E_SUP[\�VNC7W[Y4VNC7W � f<Cs�uJQP�¦[GNf<CFEHbHZ�OXW"VhP<EHftEHGKY7SUV�JLGhS`bHM7VNE_S`Y�TaSUP t � t 4 \�EËo WUo*VNC7W?EHYsVhW"P<E_SUPKSUT
VNC7WtGhVNJQP[\*JUYFZ�E_T+VNC7W"PNWtEHG�Y7S�GhVNJQP Æ ï ö £�Ç<\*JUYFZeS`Y7WtfgS`MFbHZ�PNW[JUf<C t ö £m\*VNC7W�GhS`bHM7VNE_S`Y�VhS�VNC7W
¤2EHYFGhVhW[EHYLW[]^MFJQVNE_S`YFGDEHG2ÉNMFGhVhÙ�EHY7{US$��Gh{mE�GhcqJUfgWUo
BDC^MFG"\uW"lUW[YpVNC7S`M7d`C Æ TaSUPLY7S$�ÍÇtVNC7W�GNEHY7d`MFbHJQP<E_VnR
JQV t ö £rEHG6Y7SUV6PNW[JUbHb_R
��SUPNPNRmGhS`OXWU\�ÉNMFGhV
y*W[EHY7dtf"b_S`GhWKW[Y7S`M7d`C�VhS t ö £m\m��E_VNC7S`M7VuJUfgVNMFJUbHb_R6PNW[JUf<CFEHY7d�VNCFJQV�c*S`EHYsV"\mEHGuMFGNMFJUbHb_R?OXSUPNWKVNCFJUY
GNM�Ì�f"E_W[YsV�VhS6fgP<MFGNC�JUYsRL{mY7S$��Y�{mEHYFZ�SUT-O?JQVhVhW"P[o/�xY�VNCFJQV�GhW[YFGhW�JQd`JUEHY�\7VNC7W�cqCsRmGNEHf"Guy*W[fgS`OXW[G
C7SUc*W[b_W[GNGNb_RrGNEHY7d`MFbHJQPtW"lUW[Y�y*W"TaSUPNW�S`Y7W�PNW[JUf<C7W[G t ö £�JUYFZ�VNC7W"PNW�GhW"W[O?GXVhS�y*W�Y7SUVNCFEHY7d4VhS
cFPNW"lUW[YsV�J�fgS`bHbHJQcqGhWXSUT�GNMFf<CrJUY�SUy�ÉhW[fgV�VhS t ö £�JUYFZ�EHY�º|YFE_VhWXZ7W[YFGNE_VnRUo���W"PNVNJUEHYFb_R�f"bHJUGNGNEHf"JUb
OXW[f<CFJUYFEHf"G�JUYFZ�W"lUW[Yrf"M7PNPNW[YsVxwnZFJ[R�]^MFJUYsVNMFO ºqW[bHZ4VNC7W"SUPNR4JQPNW6EHYFJUZ7W[]^MFJQVhWXVhS�Z7W[GNfgP<E_y*W�VNCFEHG
GNE_VNMFJQVNE_S`Y�oI�ÎT/SUP~C7S$�þJ6VNC7W"SUPNReSUT2]^MFJUYsVNMFO dUP<J[lmE_VnR�f"JUY4Z7W[JUb���E_VNCeVNC7W[GhWXO?JQVhVhW"P<GIPNW[O?JUEHYFG
VhS?y*W�GhW"W[Y�o

§?£W¼



BãSXZ7W"VhW"P<O?EHY7W�VNC7W~bHE_d`CsV�fgS`Y7W[G�EHY?VNC7Wx¤2ZFZFEHY7dUVhS`YmwYÈ+EHY7{UW[bHGhVhW[EHY?fgS^SUP<ZFEHYFJQVhW[G���W~JQd`JUEHYLb_S^SU{6JQV
P<JUZFEHJUb�Y^MFbHb|dUW"SmZ7W[GNEHf"GD��CFEHf<CLVNCFEHGuVNEHOXW�JQPNW�GhS`bHM7VNE_S`YFGuVhS

Æ § � #�ïE� t Ç � � � ö # � � � t � Æ §CI^o #�jWÇ

BDC^MFG�W[E_VNC7W"P � ��� � t ö £���CFEHf<C�\KJUG���WrCFJ[lUW
GhW"W[Y�\~Z7W[GNfgP<E_y*W[G�EHYFfgS`O?EHY7d�Y^MFbHbIdUW"SmZ7W[GNEHf"G"\� ö u�µË� 7 � � \7SUP � �� t ö # Æ § � #�ïE� t Ç w�ô ÿ Æ §CI^o #�lWÇ
��CFEHf<CLVNC7W[Y�Z7W[GNfgP<E_y*W[G�S`M7VhdUS`EHY7d?Y^MFbHb|dUW"SmZ7W[GNEHf"G"o2BDC^MFG�VNC7W�bHE_d`CsVNfgS`Y7W[G�PNW[O?JUEHYL��W[bHb�wzy*W[CFJ[lUW[Z
Æ Z7S�Y7SUV-TaS`bHZXM7cGÇãJQV t ö #�ï�\sVNC7WDGNM7PNT0JUfgW t ö #�ï EHG-JQV2JÐº|YFE_VhW�fgS^SUP<ZFEHYFJQVhW�ZFEHGhVNJUYFfgWU\sYFJUOXW[b_R
Æ VhS�PNW[E_VhW"P<JQVhW�VNC7W�SUy^lmE_S`MFGkÇuJQV t ö #�ï�\*JUYFZ�VNC7W"PNW�EHG�Y7S6cFPNSUyqb_W[O ��E_VNC�TaS`bHb_S$��EHY7dXdUW"SmZ7W[GNEHf"G
y*W"RUS`YFZ t ö #�ï�o
¥uM7VtW"lUW[Y�VNC7S`M7d`C
VNC7W�bHE_d`CsVtfgS`Y7W[GXZ7S�Y7SUVtTaS`bHZ
M7c�JQV t ö #�ï�\2GhS`OXW"VNCFEHY7d4EHYsVhW"PNW[GhVNEHY7d4EHG
fgW"PNVNJUEHYFb_R�CFJQc*W[YFEHY7dtVNC7W"PNWUou�jC7W"PNW[JUG"\|EHY�J Æ �2ÿ t ÇzwnZFEHJQdUP<JUO Æ GhW"W>È+E_d`M7PNW6§CjWÇ<\|S`Y7W�GNEHZ7W�SUT+VNC7W
bHE_d`CsV�fgS`Y7WLJUb_�uJ[RmG�PNW[O?JUEHYFG�C7SUP<E§¦"S`YsVNJUb Æ JQV�� ö u�µË� 7 � � Ç<\+VNC7W6SUVNC7W"PtGNEHZ7W?y*W[fgS`OXW[G�lUW"PNVNEHf"JUb
JQV t ö #�ï Æ � ��� � t ö ° Ç~JUYFZ�VNC7W[Y�VNEHb_VNG�S$lUW"PtVhSeVNC7W6SUVNC7W"PtGNEHZ7WUo��xY�cqJQPNVNEHf"MFbHJQP[\ãy*W"RUS`YFZt ö #�ï JUbHb7T0M7VNM7PNWgwnZFE_PNW[fgVhW[ZXcqJQVNCFG"\`VNC7S`GhW���E_VNCFEHY�VNC7WDTaSUPN�uJQP<Z?bHE_d`CsV/fgS`Y7WU\mY7S$��CFJ[lUW�VhS�OXS$lUW
EHYLVNC7W�ZFE_PNW[fgVNE_S`Y�SUT+Z7W[fgPNW[JUGNEHY7d t o/BDC7W"PNW~EHG�Y7SX�uJ[RLVhS?VNM7P<Y�yqJUfN{LVhS6bHJQPNdUW"P�lQJUbHM7W[GuSUT t \FY7SUV
S`Y�J�dUW"SmZ7W[GNEHfDyqM7V�JUbHGhS�Y7SUV2S`Y�JUYsR?SUVNC7W"P�cqJQVNC Æ EËo WUomY7SUV2W"lUW[Y���E_VNC6J�c*S$��W"PNT0MFb7PNSmfN{UW"VkÇ2S`YFfgW
S`Y7W�CFJUG�dUS`Y7W�cqJUGhV t ö #�ï�o
BDC^MFG"\*W"lUW[Y�VNC7S`M7d`C�b_Smf"JUbHb_R�VNC7WXcqCsRmGNEHf"GIJQV t ö #�ï EHGI��W[bHb�y*W[CFJ[lUW[Z�\�d`b_SUyqJUbHb_R�VNC7WXGNM7PNT0JUfgWt ö #�ï EHG�lUW"PNR�GNE_d`YFE»º|f"JUYsV�JUG�E_VLEHG�J
c*S`EHYsV�SUT�Y7S�PNW"VNM7P<Y�o Å YFfgW�S`Y7W�CFJUG�cqJUGNGhW[Z�VNC7W
� f<Cs�uJQP�¦[GNf<CFEHbHZ
P<JUZFEHMFG"\�VNC7W"PNW�EHG�Y7S�VNM7P<YFEHY7d�yqJUfN{|o � MFf<C
J4GNM7PNT0JUfgWLEHG�{mY7S$��Y�JUGtJUYi«N¸�«N¬ç¶
±�²%­k·�¸C²%¬Fop��SUVhW�VNCFJQVXVNCFEHGXEHGtJ�Y^MFbHbuGNM7PNT0JUfgW�GhS7\�EHY
cqJQPNVNEHf"MFbHJQP[\/S`YFfgW�S`Y7W�CFJUGXPNW[JUf<C7W[Z�VNC7W
W"lUW[YsVXC7SUP<E§¦"S`YrS`Y7WLCFJUG�VhS�VhP<J[lUW[b�JQV�VNC7WLGhc*W"W[ZrSUTDbHE_d`CsV�VhS4GhVNJ[RrVNC7W"PNWLJUYFZrY7SUV�y*W6TaSUP<fgW[Z
T0M7PNVNC7W"P�VhS$�uJQP<ZFG t ö £mo
�xYtJUYsR�f"JUGhWU\`��W�Y7S$��W[YFfgS`MFYsVhW"P/Y7SKZFE»Ì�f"MFb_VNE_W[G���C7W[Y�W[YsVhW"P<EHY7dIVNC7WuPNW"d`E_S`Y t � #�ï�\UWUo d7oUJUb_S`Y7d
bHEHY7W[G+SUT*fgS`YFGhVNJUYsV1��JUYFZXVNCFEHG+PNW"d`E_S`Y?GNC7S`MFbHZ�y*WDEHYFf"bHMFZ7W[ZtJUG-cqJQPNV-SUT*VNC7W�cqCsRmGNEHf"JUb7GhcqJUfgWgwzVNEHOXWUo
��SUVhW�VNCFJQVXy*W[f"JUMFGhWu� ö � þ t × JUYFZ t × « � ° TaSUP t « #�ï�\2��W�GhW"W�VNCFJQV?Z7W[fgPNW[JUGNEHY7d t
JUb_S`Y7dLbHEHY7W[G�SUT2fgS`YFGhVNJUYsV���JUOXS`MFYsVNGIVhS�� «Û° o�BDC^MFG�VNC7W�Y7W"�(PNW"d`E_S`Y�JQV t`Ö #�ï ��WtCFJ[lUW
ZFEHGNfgS$lUW"PNW[ZeEHG�EHYLGhS`OXW�GhW[YFGhW�JtT0M7VNM7PNWKWgvmVhW[YFGNE_S`Y�SUT�VNC7W~SUP<E_d`EHYFJUb � f<Cs�uJQP�¦[GNf<CFEHbHZ�GhcqJUfgWgwzVNEHOXWUo
��SUVhW�JUbHGhS�VNCFJQVXY7SUVNCFEHY7d7\-JQyqGhS`bHM7VhW[b_R�Y7SUVNCFEHY7d7\-Y7S4EHY7TaSUP<O?JQVNE_S`Y�\+Y7S4bHE_d`CsV�P<J[RU\2Y7S�cqJQPNVNEHf"b_WU\
f"JUY�W[GNf"JQc*W�TaPNS`O VNC7W�PNW"d`E_S`Yey*W[CFEHYFZLVNC7W�C7SUP<E§¦"S`Y�o�BDC^MFGD��WtCFJ[lUWtJ/³h¯§®W½Nù�Ü�²%¯d«g\*JUYeSUy�ÉhW[fgV
VNCFJQV�EHG Æ f"bHJUGNGNEHf"JUbHb_RaÇ2fgS`OXcqb_W"VhW[b_RLEHYslmEHGNE_yqb_WUo
BDC7WXGhW"W[O?EHY7d�VNEHOXWgwnJUGhRmO?OXW"VhPNRe��WtW[YFfgS`MFYsVhW"P�C7W"PNWXJUbHGhS�GNC7S$��GKM7c�EHY�VNC7WtT0JUfgVKVNCFJQV�EHYeVNC7W
Æ �2ÿ t Ç�fgS^SUP<ZFEHYFJQVhWtGhRmGhVhW[O ��Wtf"JUY4fgPNS`GNGIVNC7W�W"lUW[YsV~C7SUP<E§¦"S`YeS`YFb_R�S`Y�T0M7VNM7PNW�ZFE_PNW[fgVhW[ZecqJQVNCFG"\
Y7SUV-S`YXcqJUGhV/ZFE_PNW[fgVhW[ZXS`Y7W[G"o-BDC7W�GNE_VNMFJQVNE_S`YXEHG+PNW"lUW"P<GhW[ZX��C7W[YtS`Y7WDMFGhW[G-VNC7WDfgS^SUP<ZFEHYFJQVhW[G Æ

Õ
ÿ t Ç

EHYFGhVhW[JUZ�SUT Æ �2ÿ t Ç<o��xY�VNCFJQVKf"JUGhWU\|VNC7W�bHE_d`CsV�fgS`Y7W[GIEHYÊÈ+E_d`M7PNW�§Cj?JQPNWXê|E_cFc*W[Z Æ W[E_VNC7W"PIM7c7wnZ7S$��Y
SUP~b_W"TaVxwzP<E_d`CsVkÇ<\�JUYFZeS`Y7Wtf"JUY�cqJUGNG�VNC7PNS`M7d`CeVNC7WtC7SUP<E§¦"S`Y�S`Y�cqJUGhVKZFE_PNW[fgVhW[Z�f"M7PNlUW[G"oKBDC7W�Y7W"�
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È+E_d`M7PNW4§Cj^�6BDC7W6y*W[CFJ[lmE_S`M7P�SUT�bHE_d`CsV�fgS`Y7W[GtEHY�¤2ZFZFEHY7dUVhS`YmwYÈ+EHY7{UW[bHGhVhW[EHY�fgS^SUP<ZFEHYFJQVhW[G"o é E_d`CsV
fgS`Y7W[GKZ7S6Y7SUV�TaS`bHZ�M7c�JQV t ö #�ï yqM7VDVNEHb_VDS$lUW"P~GhS6VNCFJQV�TaSUP t � #�ï S`YFb_R�OXS$lUW[OXW[YsV~EHY�VNC7W
ZFE_PNW[fgVNE_S`YLSUT-Z7W[fgPNW[JUGNEHY7d t VhS$�uJQP<ZFGDVNC7W�GNEHY7d`MFbHJQP<E_VnR6JQV t ö £XEHGDJUbHb_S$��W[Z�o
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È+E_d`M7PNW�§Cl^�?BDC7W � f<Cs�uJQP�¦[GNf<CFEHbHZrcqJQVNf<C
EHY�VNC7WQË~P<MFGh{QJUb/OXW"VhP<EHfQ�tVNC7WLCFJUb_T�wzcqbHJUY7W t = #�ï�EHG
O?JQcFc*W[ZLVhS?VNC7W�]^MFJUZ7P<JUYsV�y*W"Vn��W"W[Y�VNC7W�bHEHY7W[G�º ö Ä�¸�EHYLVNC7WXË~P<MFGh{QJUb�OXW"VhP<EHfQo
PNW"d`E_S`YtSUT*GhcqJUfgWgwzVNEHOXWDfgS$lUW"PNW[Z6y^R�VNC7WDfgS^SUP<ZFEHYFJQVhW[G Æ

Õ
ÿ t Ç+EHG+Z7WNº|YFE_VhW[b_R�ZFE»Ø*W"PNW[YsV+TaPNS`O VNC7WDY7W"�

PNW"d`E_S`Y6��WKMFYFfgS$lUW"PNW[ZLMFGNEHY7d Æ �2ÿ t Ç-W"lUW[Y�VNC7S`M7d`C6y*SUVNC6SUT�VNC7W[O:bHE_W~� y*W[CFEHYFZ�� t ö #�ï�o+�xY6T0JUfgV"\
VNCFEHGKS`Y7W?EHGKJLcqJUGhV~WgvmVhW[YFGNE_S`Y Æ y*W"RUS`YFZ�� ö � ° Ç�SUT2VNC7WXSUP<E_d`EHYFJUb � f<Cs�uJQP�¦[GNf<CFEHbHZr� cqJQVNf<C���SUT
GhcqJUfgWgwzVNEHOXWUoX�xY�VNCFEHGIcqJQVNf<C�\ãVNC7W?PNW"d`E_S`Y4y*W[CFEHYFZ t ö #�ïüJUfgVNG�bHE_{UWtVNC7W?SUcFc*S`GNE_VhWtSUTuJLyqbHJUfN{
C7S`b_W Æ JX��CFE_VhW�C7S`b_W�Ç2��CFEHf<C�f"JUYFY7SUVDy*W~W[YsVhW"PNW[Z�S`Y�JUYsRLT0M7VNM7PNWgwnZFE_PNW[fgVhW[ZLcqJQVNC�o

áxâ Ò D.�5��Ó6Ø ÏOå ß Ò �5�� ¡�
Ý�PNWKVNC7W"PNWKGhVNEHbHbFSUVNC7W"P�PNW"d`E_S`YFG�SUTãGhcqJUfgWgwzVNEHOXWKVhSty*WKZFEHGNfgS$lUW"PNW[Z5ì�BDC7WKJUYFGh��W"P�EHG�RUW[G"\7JUYFZ�S`Y7W
�uJ[R?VhSXº|YFZtVNC7W[O���S`MFbHZXy*W�VhS�GhVNMFZ7RXGhcqJUfgWgwnbHE_{UWDP<JQVNC7W"P�VNCFJUY6Y^MFbHbmdUW"SmZ7W[GNEHf"G"o�ÝIb_VhW"P<YFJQVNE_lUW[b_RU\
b_W"VKMFGDVhPNR�VhS�d`M7W[GNGIC7S$� S`Y7W�O?E_d`CsV�y*W�JQyqb_W�VhSLZ7W[GNfgP<E_y*W�VNC7WtO?J�v7EHO?JUb�WgvmVhW[YFGNE_S`YeSUT/GhcqJUfgWgw
VNEHOXWUo�BDC7WXºqP<GhVId`M7W[GNGKO?E_d`CsVIy*W�VhS�MFGhW�VNC7WXfgS^SUP<ZFEHYFJQVhW[GR��JUYFZ Õ GNEHO�MFb_VNJUY7W"S`MFGNb_RU\*EHYFGhVhW[JUZ
SUT t JUYFZ>�·o/�xY�VNC7W[GhW�fgS^SUP<ZFEHYFJQVhW[G"\FVNC7W�OXW"VhP<EHfKVNJQ{UW[G�VNC7W�TaSUP<O�87 � ö � Æ § � #�ïE� t Ç � � � Õ þ t � �8� � � Æ §CI^o # Ö Ç

¥uM7V+��CFEHb_W/VNCFEHG�EHG�JIdUS^SmZtEHZ7W[Jm\QVNC7WucFPNSUyqb_W[O�EHGãVNCFJQV-EHY�VNC7W[GhW�fgS^SUP<ZFEHYFJQVhW[G�VNC7WuC7SUP<E§¦"S`Y�EHG�S`YFfgW
JQd`JUEHY�EHY�º|YFE_VhW[b_R�T0JQP�J[�uJ[RU\+JQV�� ö � ° SUP

Õ
ö þ ° o���W6f"JUY�PNW[fgVNE_TaReVNCFEHGKy^R4EHYsVhPNSmZFMFf"EHY7d

fgS^SUP<ZFEHYFJQVhW[G3� · JUYFZ Õ · ��E_VNC � · ö W ��� V ïÕ · ö W � Õ � V ï ÿ Æ §CI^o #�¼WÇ

GhS�VNCFJQVIVNC7W�C7SUP<E§¦"S`Y�EHG�Y7S$� JQVIW[E_VNC7W"PR� · ö £6SUP
Õ · ö £moÐÝIYFZeEHYFZ7W"W[ZeEHY�VNC7W[GhWtfgS^SUP<ZFEHYFJQVhW[G

VNC7WXOXW"VhP<EHf�EHGIfgS`OXcqb_W"VhW[b_ReY7S`YmwnGNEHY7d`MFbHJQP�JUYFZ�PNW"d`MFbHJQP,«N¸�«N­k³ih�±$«N­�«_«�ú�½k«YÁG¶h®�¶ t ö £mo~�xYeT0JUfgV"\
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S`Y7W�CFJUG �87 � ö I�#�ï �t W �
t �%#�ï � � · � Õ · þ t � �8� � � Æ §CI^o #�¢WÇ
È+EHYFJUbHb_RU\+��W�cqJUGNG�TaPNS`O VNC7W�Y^MFbHb2fgS^SUP<ZFEHYFJQVhW[G Æ � · ÿ Õ · Ç Æ OXW[JUYFEHY7d�VNCFJQV " Ì < JUYFZ " Ú < JQPNWLY^MFbHblUW[fgVhSUP<GkÇ�VhS6OXSUPNW~T0JUO?EHbHEHJQPuVNEHOXWgwnbHE_{UW�JUYFZ�GhcqJUfgWgwnbHE_{UW�fgS^SUP<ZFEHYFJQVhW[G Æ ¸�ÿ)ºXÇ�Z7WNº|Y7W[ZLy^Rº ö ô� Æ � · þ Õ · Ç ö Æ t �%#�ï � §�Ç ô]\ � W t � V ï fgS`GNC_�$� V ï¸ ö ô� Æ � · � Õ · Ç ö Æ t �%#�ï � §�Ç ô]\ � W t � V ï GNEHYFCP�$� V ï ÿ Æ §CI^o I%£�Ç

EHYLVhW"P<O?GDSUT���CFEHf<CLVNC7W�OXW"VhP<EHf~EHG�87 � ö I�#�ï �t W �
t �%#�ï Æ � � ¸�� þ � º��CÇ þ t � �8� � � Æ §CI^o Im§�Ç

¨�W"PNW t � EHGDEHOXcqbHEHf"E_VNb_Rtd`E_lUW[Y�y^Rº�� � ¸�� ö Æ t �%#�ï � §�ÇnW t �%#�ï � Æ §CI^o I�#WÇ

ÝIGuEHYQÙ�EHY7{US$��Gh{mE*GhcqJUfgWU\7Y^MFbHbqbHEHY7W[G2JQPNWKd`E_lUW[Y�y^R�º ö Ä�¸ þ u�µË� 7 � � o-BDC7WKC7SUP<E§¦"S`Y�EHG�Y7S$��JQV
VNC7W?Y^MFbHb�GNM7PNT0JUfgW[Gpº ö Ä�¸Xo � M7PNT0JUfgW[GISUT�fgS`YFGhVNJUYsV t JQPNWXd`E_lUW[Y4y^RTº � � ¸ � ö u�µË� 7 � � JUYFZ
VNC7W�GNEHY7d`MFbHJQP<E_VnR6JQV t ö £?fgSUPNPNW[Ghc*S`YFZFGuVhS?VNC7W~Vn��S�GNC7W"W"VNGDSUT�VNC7W�CsR^c*W"PNy*S`b_S`EHZ¸ � � º � ö § � Æ §CI^o I�IWÇ

��W�f"JUY�Y7S$��b_W"V�VNC7W�fgS^SUP<ZFEHYFJQVhW[G Æ º�ÿÅ¸>Ç�P<JUY7dUW~S$lUW"PIJUbHb*VNC7W�lQJUbHM7W[GuTaSUPD��CFEHf<C�VNC7W�OXW"VhP<EHfKEHG
Y7S`YmwnGNEHY7d`MFbHJQP[oIBDCFEHG�fgSUPNPNW[Ghc*S`YFZFG�VhS�¸ � � º � � §���E_VNC�VNC7WtPNW"d`E_S`Yey*W"Vn��W"W[Yc¸ � � º � ö £
JUYFZE¸ � � º � ö §�fgSUPNPNW[Ghc*S`YFZFEHY7dtVhS7£ � t � #�ï�o
�ÎV�f"JUYjy*W�GNC7S$��Y�VNCFJQVLVNC7W�JQy*S$lUW4PNW"cFPNW[GhW[YsVNGLVNC7W4O?J�v7EHO?JUbKJUYFJUb_R^VNEHf"JUb�WgvmVhW[YFGNE_S`Y�SUT�VNC7W
� f<Cs�uJQP�¦[GNf<CFEHbHZ4OXW"VhP<EHftEHY�VNC7WXGhW[YFGhWtVNCFJQV~W"lUW"PNR�J�Ì�Y7W[b_RecqJQP<JUOXW"VhP<E§¦"W[Z�dUW"SmZ7W[GNEHftf"JUY�W[E_VNC7W"P
y*WLfgS`YsVNEHY^M7W[ZrVhS�EHY�º|YFE_VhWXlQJUbHM7W[G�SUT�E_VNG�cqJQP<JUOXW"VhW"PtSUPtP<MFYFG�EHYsVhS�VNC7WLGNEHY7d`MFbHJQP<E_VnR4JQV t ö £
JQVKGhS`OXW�º|YFE_VhW�lQJUbHM7W�SUT/VNC7W�J�Ì�Y7W�cqJQP<JUOXW"VhW"P[o��ÎVI�uJUGKZFEHGNfgS$lUW"PNW[Zey^RÊË~P<MFGh{QJUbãEHYr§C¢�l%£LJUYFZ
cFPNW[GhW[YsVNGDMFGu��E_VNCLJUY�JUO?J%¦[EHY7d`b_R6P<EHf<CLJUYFZ�fgS`OXcqb_WgvLcqEHfgVNM7PNWISUT���CFJQV�SUP<E_d`EHYFJUbHb_R?JQcFc*W[JQPNW[ZLVhS
y*W�JXP<JQVNC7W"P�EHYFY7SmfgW[YsV Æ JUYFZ�lUW"PNR�GNEHOXcqb_W�Ç/GhS`bHM7VNE_S`YLVhS?VNC7W�¤2EHYFGhVhW[EHY�W[]^MFJQVNE_S`YFG"o
ÝIG È+E_d`M7PNW�§ClKGNC7S$��G"\sVNC7W�SUP<E_d`EHYFJUbq� � f<Cs�uJQP�¦[GNf<CFEHbHZtcqJQVNf<C��`SUT|VNC7W � f<Cs�uJQP�¦[GNf<CFEHbHZXGhS`bHM7VNE_S`Y�\`EËo WUo
VNC7W�CFJUb_T�wzcqbHJUY7W t = #�ï ��CFEHf<C��uJUG-VNC7WuPNW"d`EHOXWuSUTqlQJUbHEHZFE_VnR~SUTqVNC7W � f<Cs�uJQP�¦[GNf<CFEHbHZtfgS^SUP<ZFEHYFJQVhW[G"\
EHGKO?JQcFc*W[Z�VhS�VNC7W>ºqP<GhVK]^MFJUZ7P<JUYsVKSUT2VNC7W,Ë~P<MFGh{QJUb�OXW"VhP<EHfQ\�y*S`MFYFZ7W[Zey^ReVNC7WXbHEHY7W[G�º ö Ä�¸
��CFEHf<C
fgSUPNPNW[Ghc*S`YFZrVhS t ö #�ï�oU¥uM7VtY7S$�:VNCFJQVt��W�CFJ[lUW�VNC7WLfgS^SUP<ZFEHYFJQVhW[G/º JUYFZÆ¸X\2JUYFZ
VNC7W�OXW"VhP<EHf Æ JUYFZ�VNC^MFGDVNC7W�cqCsRmGNEHf"GkÇ�EHGDY7S`YmwnGNEHY7d`MFbHJQP�TaSUPIJUbHb�lQJUbHM7W[G�SUT Æ º�ÿÅ¸'ÇuGNM7y�ÉhW[fgVDVhS6VNC7W
fgS`YFGhVhP<JUEHYsV t = £6SUPp¸ � � º � � §Q\*VNC7W"PNWtEHGIY7S�cqCsRmGNEHf"JUb�PNW[JUGhS`Y�VhSLWgv7f"bHMFZ7W�VNC7W�PNW"d`E_S`YFGKEHY
VNC7W�SUVNC7W"PI]^MFJUZ7P<JUYsVNGDJUbHGhS?GNJQVNEHGhTaRmEHY7dtVNCFEHG�fgS`YFZFE_VNE_S`Y�o
¥�R�EHYFf"bHMFZFEHY7d
VNC7W[O�\���WrSUyFVNJUEHY�VNC7W@E�­k¿0À^ù�®%¯>ø%·L®Cû�­e®%Ä È+E_d`M7PNWp§ Ö o �xY�JUZFZFE_VNE_S`YéVhSpVNC7W
� f<Cs�uJQP�¦[GNf<CFEHbHZ�cqJQVNf<C�\+]^MFJUZ7P<JUYsV~�·\���W6CFJ[lUW6VNC7PNW"W?SUVNC7W"P�PNW"d`E_S`YFG"\ãbHE_lmEHY7dLEHY�VNC7W6]^MFJUZ7P<JUYsVNG
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È+E_d`M7PNW4§ Ö ��BDC7W�fgS`OXcqb_W"VhW_Ë~P<MFGh{QJUb�MFYFE_lUW"P<GhWUo[ÞKEHJQdUS`YFJUbubHEHY7W[G�JQPNW�Y^MFbHbË\+bHEHY7W[G�SUT�fgS`YFGhVNJUYsVt JQPNW?CsR^c*W"PNy*S`bHJUG"o�kDW"d`E_S`Y��IEHGKVNC7W � f<Cs�uJQP�¦[GNf<CFEHbHZ4cqJQVNf<C�\ãGhW"c*W"P<JQVhW[Z�y^ReVNC7W?C7SUP<E§¦"S`Y4TaPNS`O
PNW"d`E_S`YFGD�N��JUYFZ���÷�o|BDC7W�¤2ZFZFEHY7dUVhS`YmwYÈ+EHY7{UW[bHGhVhW[EHY�fgS^SUP<ZFEHYFJQVhW[G Æ �2ÿ t Ç�fgS$lUW"PKPNW"d`E_S`YFGD�DJUYFZ��N�·\
Æ
Õ
ÿ t ÇufgS$lUW"P�PNW"d`E_S`YFG���JUYFZL��÷�oFkDW"d`E_S`YFGu�uJUYFZL�N�N�2JQPNWÍº|bHb_W[Z���E_VNCLbHEHY7W[G�SUT+fgS`YFGhVNJUYsV t = #�ï�o

BDC7W"RLJQPNW�f"JUMFGNJUbHb_R�ZFEHGNfgS`YFY7W[fgVhW[Z�o Å yqGhW"PNlUW"P<G�EHY�PNW"d`E_S`YFG���JUYFZL�N�N��f"JUY�PNW[fgW[E_lUW�GNE_d`YFJUbHGuTaPNS`O
PNW"d`E_S`Y���÷þJUYFZeGhW[YFZeGNE_d`YFJUbHG�VhS6PNW"d`E_S`Y��N�·oçÝIY�SUyqGhW"PNlUW"PKEHY�PNW"d`E_S`Y���÷þf"JUYeGhW[YFZeGNE_d`YFJUbHGDEHYsVhS
y*SUVNC6PNW"d`E_S`YFG/�/JUYFZ?�N�N� Æ JUYFZ6VNC7W"PNW"TaSUPNWIJUbHGhS�VhS�PNW"d`E_S`Y6�N��Ç+JUYFZ�O�MFGhV�CFJ[lUWIW[OXW"PNdUW[Z6TaPNS`O�VNC7W
GNEHY7d`MFbHJQP<E_VnR6JQV t ö £XJQVDJ>º|YFE_VhWKcFPNSUc*W"PuVNEHOXW~EHYLVNC7WKcqJUGhV"o�ÝIYsR�SUyqGhW"PNlUW"P�W[YsVhW"P<EHY7dXPNW"d`E_S`YL�N�
��EHbHbãy*WtJQyqb_W�VhS�PNW[fgW[E_lUW?GNE_d`YFJUbHGITaPNS`O PNW"d`E_S`YFGK��JUYFZ4�N�N� Æ JUYFZ4VNC7W"PNW"TaSUPNWXJUbHGhSLTaPNS`O ��÷XÇ�JUYFZ
��EHbHbFPNW[JUf<C�VNC7W~GNEHY7d`MFbHJQP<E_VnRXJQV t ö £tEHY.º|YFE_VhW�VNEHOXWUo ¤/lUW[YsVNGuSmf"f"M7P<EHY7d�EHY?PNW"d`E_S`Y��N�/f"JUYFY7SUVuy*W
SUyqGhW"PNlUW[ZeEHY�JUYsRLSUT�VNC7W�SUVNC7W"PDPNW"d`E_S`YFG"o
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�N�·\7�N�N�·\7JUYFZ���÷�\7W[JUf<CeSUT�VNC7W[O CFJ[lmEHY7d?E_VNG�S$��Y�c*W[f"MFbHEHJQP<E_VNE_W[G"o+��SUVhW�VNCFJQVDSUy^lmE_S`MFGNb_R6VNC7W�fgS`Ymw
lUW"P<GNE_S`Y�TaSUP<O�MFbHJQW�TaPNS`O Æ t ÿ���Ç « Æ º�ÿÅ¸'ÇDEHY�VNC7Wt]^MFJUZ7P<JUYsVNGI�N�·\q�N�N�DJUYFZe��÷�ZFE»Ø*W"P�TaPNS`O VNC7S`GhW
d`E_lUW[YeJQy*S$lUW�TaSUP�]^MFJUZ7P<JUYsVD�·oa¤Do d7oqEHYLPNW"d`E_S`Y��N��S`Y7W�CFJUGº ö Æ § �Tt �%#�ï[Ç ô]\ � W t � V ï GNEHYFCP�$� V ï¸ ö Æ § �Tt �%#�ï[Ç ô]\ � W t � V ï fgS`GNC_�$� V ï � Æ §CI^o I V Ç

BãS?dUW"VIJUf"]^MFJUEHYsVhW[Z���E_VNCLVNC7W�Ë~P<MFGh{QJUb�ZFEHJQdUP<JUO�\Fb_W"VDMFGDY7SUVhW�VNC7W~TaS`bHb_S$��EHY7dtyqJUGNEHfKT0JUfgVNG"�

§QoI�IMFbHb^bHEHY7W[G�JQPNW�ZFEHJQdUS`YFJUbHGPº ö Ä�¸ þ u�µË� 7 � � \kÉNMFGhV+JUG-EHY'Ù�EHY7{US$��Gh{mEmGhcqJUfgWUo/BDCFEHGãdUPNW[JQVNb_R
T0JUf"EHbHE_VNJQVhW[G�VNC7W~Wgvmcqb_SUP<JQVNE_S`Y�SUT�VNC7W�f"JUMFGNJUb�GhVhP<MFfgVNM7PNW~SUT+VNC7WXË~P<MFGh{QJUb�OXW"VhP<EHfQo

#^o��xYLcqJQPNVNEHf"MFbHJQP[\mVNC7W�C7SUP<E§¦"S`Y�fgSUPNPNW[Ghc*S`YFZFGuVhS?VNC7W�Vn��S�bHEHY7W[G�º ö Ä�¸Xo
I^o é EHY7W[G�SUT/fgS`YFGhVNJUYsV t JQPNW�CsR^c*W"PNy*S`bHJUG"oHÈ7SUP t = #�ï VNC7W"R_º|bHb*VNC7W�]^MFJUZ7P<JUYsVNGD�DJUYFZ��N�N�·\
TaSUP t � #�ï VNC7W�SUVNC7W"PDPNW"d`E_S`YFG��N�uJUYFZL��÷�o

V o��xYLcqJQPNVNEHf"MFbHJQP[\mVNC7W�GNEHY7d`MFbHJQP<E_VnR6JQV t ö £XEHG�d`E_lUW[Y�y^R�VNC7W�Vn��S6GNC7W"W"VNGDSUT+VNC7W�CsR^c*W"PNy*S`bHJ¸ � � º � ö §Qo
j^oI��SUVNEHfgW�EHY�cqJQPNVNEHf"MFbHJQP�JUbHGhS?VNCFJQVIEHY�PNW"d`E_S`YFGD�N��JUYFZ���÷ ��SUP<bHZFbHEHY7W[Gu��E_VNC t ö u�µË� 7 � � JQPNW
Y7S?b_S`Y7dUW"PDVNEHOXWgwnbHE_{UW~yqM7V�GhcqJUfgWgwnbHE_{UWUo

l^oIBDC7WÍ¤2ZFZFEHY7dUVhS`YmwYÈ+EHY7{UW[bHGhVhW[EHY6fgS^SUP<ZFEHYFJQVhW[G Æ �2ÿ t Ç�fgS$lUW"P�VNC7WKPNW"d`E_S`YFGu�2JUYFZL�N�·\^VNC7W�fgS^SUPhw
ZFEHYFJQVhW[G Æ

Õ
ÿ t ÇuVNC7W~PNW"d`E_S`YFG��uJUYFZ���÷�o

Ö o�FKMFJUZ7P<JUYsVX�N�N��EHG?fgS`OXcqb_W"VhW[b_R�Y7W"� JUYFZ#EHG?GhW"c*W"P<JQVhW[Z#TaPNS`O PNW"d`E_S`Y���y^R�J�GhcqJUfgWgwnbHE_{UW
ZFEHGhVNJUYFfgWUo/BDCFJQVDEHG"\7PNW"d`E_S`YFG��uJUYFZ��N�N��JQPNW�f"JUMFGNJUbHb_RLZFEHGNfgS`YFY7W[fgVhW[Z�o

��S$�#b_W"V+MFG+GhW"Wu��CFJQV+JUbHbsVNCFEHGãVhW[bHbHG+MFG�JQy*S`M7V�VNC7WucqCsRmGNEHf"GãSUTFVNC7W:Ë~P<MFGh{QJUbsOXW"VhP<EHfQo�ÝIY�SUyqGhW"PNlUW"P
EHY�PNW"d`E_S`Y�� Æ VNC7W�T0JUO?EHbHEHJQP�cqJQVNf<C5ÇDf"JUYeGhW[YFZeGNE_d`YFJUbHGDEHYsVhS6PNW"d`E_S`Y��N�uJUYFZ�PNW[fgW[E_lUWtGNE_d`YFJUbHG�TaPNS`O
PNW"d`E_S`YX��÷�o`BDC7W�GNJUOXW�EHG+VhP<M7WuTaSUP2JUYXSUyqGhW"PNlUW"P2EHYtVNC7WDf"JUMFGNJUbHb_R�ZFEHGNfgS`YFY7W[fgVhW[ZtPNW"d`E_S`YX�N�N�·o Å YFfgW
JUYeSUyqGhW"PNlUW"PIW[YsVhW"P<GIPNW"d`E_S`Y��N�uTaPNS`O�\|GNJ[RU\*PNW"d`E_S`Ye�·\|C7W�f"JUYFY7SUVIW[GNf"JQc*W�TaPNS`O E_V�JUYsRmOXSUPNWtJUYFZ
C7W~��EHbHbFP<MFYLEHYsVhSXVNC7W�f"JQVNJUGhVhPNSUcqCFEHfKPNW"d`E_S`Y t ö £XEHY7º|YFE_VhWKcFPNSUc*W"PuVNEHOXWUo ÝIG�JtPNW"�uJQP<ZLTaSUP�CFEHG
SUP�C7W"P�TaS^S`bHEHGNCFY7W[GNG"\^y*W"Vn��W"W[Y�CFJ[lmEHY7dXfgPNS`GNGhW[Z�VNC7W�C7SUP<E§¦"S`Y�JUYFZLy*W[EHY7dtfgP<MFGNC7W[Z�VhS6Z7W[JQVNC�\7S`M7P
SUyqGhW"PNlUW"P���EHbHbãTaSUP~VNC7W>ºqP<GhVKVNEHOXWty*WXJQyqb_WtVhS�PNW[fgW[E_lUW?GNE_d`YFJUbHGKJUYFZ�OXW"W"V~SUyqGhW"PNlUW"P<GKW[OXW"PNd`EHY7d
TaPNS`OÃVNC7W?O?E_PNPNSUPK��SUP<bHZ�EHY4PNW"d`E_S`Y4�N�N�·o�¤/lUW[YsVNG~Smf"f"M7PNP<EHY7d�EHY4PNW"d`E_S`Y4�N�If"JUYFY7SUV�y*WtSUyqGhW"PNlUW[Z
JUYsR^��C7W"PNW�S`M7VNGNEHZ7WKVNCFJQVDPNW"d`E_S`Y Æ yqbHJUfN{�C7S`b_W�Ç<o È+EHYFJUbHb_RU\7JUY�SUyqGhW"PNlUW"PIEHYLPNW"d`E_S`Y���÷ O�MFGhVDCFJ[lUW
W[OXW"PNdUW[Z�TaPNS`O�VNC7W Æ cqJUGhVkÇ�GNEHY7d`MFbHJQP<E_VnR�JQV t ö £�J[º|YFE_VhW�cFPNSUc*W"PtVNEHOXW�JQdUSrJUYFZ�f"JUY#GhW[YFZ
GNE_d`YFJUbHG�JUYFZ�W[YsVhW"PIEHYsVhSXW[E_VNC7W"PDSUT+VNC7W~PNW"d`E_S`YFG���SUP��N�N�·o
ÝIY7SUVNC7W"P�EHYsVhW"PNW[GhVNEHY7d�JUGhc*W[fgV/SUT�VNC7W�Ë~P<MFGh{QJUbmdUW"S`OXW"VhPNRU\myqM7V/S`Y7WD�+��EHb7Y7SUV2dUS�EHYsVhS�C7W"PNWU\^EHG/E_VNG
Z7RmYFJUO?EHf"JUb�f<CFJQP<JUfgVhW"P[oIBDCFEHG�O?J[ReJQcFc*W[JQP�VhS6y*W�J6GhVhP<JUY7dUW�VNCFEHY7d?VhS�GNJ[ReGNEHYFfgW���W�WgvmcqbHEHf"E_VNb_R
GhVNJQPNVhW[Z
S%Ø���E_VNCrJ�GhVNJQVNEHf�OXW"VhP<EHfQoP¥uM7V�VNCFEHG�GhVNJQVhW[OXW[YsV?JQcFcqbHE_W[G~S`YFb_R�VhS4PNW"d`E_S`Yr� Æ JUYFZ�E_VNG
O?E_PNPNSUP��N�N��Ç<o5ÝIY�EHYslUW[GhVNE_d`JQVNE_S`Y�SUT/VNC7W�y*W[CFJ[lmE_S`M7P�SUT2GhcqJUfgWgwnbHE_{UWtGNbHEHfgW[G�JUYFJUb_SUdUS`MFGIVhSLVNCFJQVI��W

§U§ V



c*W"PNTaSUP<OXW[ZtJQV-VNC7W�W[YFZ�SUT*GhW[fgVNE_S`Y�§U§uTaSUP-PNW"d`E_S`Yt� Æ GhW"WhÈ+E_d`M7PNWh¼WÇãPNW"lUW[JUbHG/J~Z7RmYFJUO?EHf"JUbscqEHfgVNM7PNW
SUT�fgS`YsVNEHY^MFEHY7d�dUP<J[lmE_VNJQVNE_S`YFJUbufgS`bHbHJQcqGhW�EHY�PNW"d`E_S`Yr�N�·oã�xYrGNEHOXcqb_WXVhW"P<O?G"\-VNC7W�b_S`GNG�SUT�GhVNJQVNEHf"E_VnR
f"JUY�y*W�MFYFZ7W"P<GhVhS^SmZ�y^RLY7SUVNEHY7dXVNCFJQVDVNC7W�VNEHOXWgwnbHE_{UWxË�EHbHbHEHY7d�lUW[fgVhSUP�ºqW[bHZ " 	 SUT+PNW"d`E_S`Y��·\7��C7W[YWgvmcFPNW[GNGhW[Z4EHY�VhW"P<O?GISUT�Ë~P<MFGh{QJUbãfgS^SUP<ZFEHYFJQVhW[G"\*y*W[fgS`OXW[GKY^MFbHb�S`Y�VNC7WtC7SUP<E§¦"S`Y�JUYFZ�GhcqJUfgWgwnbHE_{UW
EHYLPNW"d`E_S`Y��N�·o7�xYFZ7W"W[Z�E_V�EHG�W[JUGhRLVhS6f<C7W[fN{�VNCFJQV�EHYLVhW"P<O?G�SUT�Ë~P<MFGh{QJUb*fgS^SUP<ZFEHYFJQVhW[G�S`Y7W�CFJUG

" 	 ö Æ º " � þ ¸ "|Ý Ç�� V ï ÿ Æ §CI^o I�jWÇ

JUYFZ4VNCFJQV�VNCFEHGIlUW[fgVhSUP�ºqW[bHZ4CFJUG~Y7SUP<O cFPNSUc*SUPNVNE_S`YFJUb�VhSE¸ � � º � o.¨�W[YFfgW " 	 EHGKVNEHOXWgwnbHE_{UWXEHYPNW"d`E_S`YL�·\7Y^MFbHbqS`YLVNC7W�C7SUP<E§¦"S`YLJUYFZLGhcqJUfgWgwnbHE_{UW�EHY�PNW"d`E_S`Y��N�·o7BDC^MFG�PNW"d`E_S`YL�N�2CFJUG�Y7StVNEHOXWgwnbHE_{UW
Ë�EHbHbHEHY7d6lUW[fgVhSUP�ºqW[bHZ�\�VNC7W"PNW"TaSUPNW6f"JUYFY7SUV�c*S`GNGNE_yqb_R�y*W?GhVNJQVNEHfQ\�yqM7V~CFJUG�EHYFGhVhW[JUZ�JUY�JUZFZFE_VNE_S`YFJUb
GhcqJUfgWgwnbHE_{UW�Ë�EHbHbHEHY7d�lUW[fgVhSUP�ºqW[bHZ�o¦ R�Ï ��  Ï �O��b å�Ï �!Ø s'� å�Ò Ó Ï �O� � � Ï0Ñ  �� Ï �5 ¡�O� ÏOå[Î � å�å�Ï è5Ó Ò
��S$� RUS`M�O?J[Rr��W[bHb2��S`YFZ7W"P?E_TDJUbHb�VNCFEHG�EHG�TaSUPtPNW[JUbuSUP�ÉNMFGhVtGNf"E_W[YFfgWQº|fgVNE_S`Y�o
�ub_W[JQP<b_RU\/E_TDJUY
SUy�ÉhW[fgV?��E_VNC t 4�� #�ï Wgv7EHGhVNGXJUYFZ#EHGXZ7W[GNfgP<E_y*W[Z
y^R
VNC7W � f<Cs�uJQP�¦[GNf<CFEHbHZ�GhS`bHM7VNE_S`Y�\/VNC7W[Y���W
��EHbHbãCFJ[lUWtVhS�JUf"fgW"cFV~VNC7WXfgS`YFf"bHMFGNE_S`YFGDSUT2VNC7W�cFPNW"lmE_S`MFGIGhW[fgVNE_S`Y�oX¨�S$��W"lUW"P[\�VNCFEHG�PNW[]^MFE_PNW[G�VNC7W
Wgv7EHGhVhW[YFfgWISUT�JUY6W"VhW"P<YFJUbqyqbHJUfN{XC7S`b_W Æ EHY?cqJQPNVNEHf"bHJQP[\sW"VhW"P<YFJUbqEHY?VNC7W�cqJUGhVkÇ/EHY?JUY�JUGhRmOXcFVhSUVNEHf"JUbHb_R
ê|JQV�GhcqJUfgWgwzVNEHOXWU\�JUYFZ4VNCFEHG�EHG~Y7SUV~lUW"PNR4PNW[JUbHEHGhVNEHfQo��jCFEHb_WtyqbHJUfN{4C7S`b_W[G�JQPNW?y*W[bHE_W"lUW[Z�VhS�Wgv7EHGhV"\
VNC7W"RLJQPNWKy*W[bHE_W"lUW[Z�VhSXTaSUP<O JUG�JXfgS`YFGhW[]^M7W[YFfgWKSUT�VNC7WKdUP<J[lmE_VNJQVNE_S`YFJUb�fgS`bHbHJQcqGhWISUT+JtGhVNJQP���C7S`GhW
Y^MFf"b_W[JQP�T0M7W[b/CFJUG�y*W"W[Y�Wgv7CFJUMFGhVhW[Z Æ JUYFZ���CFEHf<C�EHG�GhSeO?JUGNGNE_lUW6VNCFJQV�E_V�f"JUYFY7SUV�GhW"VhVNb_W�EHYsVhSeJ
b_W[GNGDGNEHY7d`MFbHJQP�º|YFJUb�GhVNJQVhW�bHE_{UW�J=�_±�·¡¶Y«�Þ�h�®%­�´uSUP�ß>«N¿$¶¡­e²%¬�·5¶Â®%­WÇ<o
BãS�GhW"W6C7S$�þ��W?fgS`MFbHZ�cqEHfgVNM7PNWtVNC7W?GNE_VNMFJQVNE_S`Y4SUT2dUP<J[lmE_VNJQVNE_S`YFJUb/fgS`bHbHJQcqGhW Æ ��E_VNC7S`M7VKVhPNRmEHY7dLVhS
MFYFZ7W"P<GhVNJUYFZp��CsRpVNCFEHG�fgS`bHbHJQcqGhW4Smf"f"M7P<GLEHY�VNC7W[ºqP<GhV�cqbHJUfgW�Ç<\Ib_W"V�MFG�W[GhVNEHO?JQVhW�VNC7W�J[lUW"P<JQdUW
Z7W[YFGNE_VnR`�6SUT+J?GhVNJQPD��C7S`GhWKP<JUZFEHMFG t 4 EHGuW[]^MFJUb*VhS6E_VNG � f<Cs�uJQP�¦[GNf<CFEHbHZLP<JUZFEHMFG"o�È7SUP�JXGhVNJQP���E_VNC
O?JUGNG r ��W�CFJ[lUW t"¹ ö # r qu � Æ §CI^o I�lWÇ
JUYFZ�JQcFcFPNS[v7EHO?JQVhW[b_R r ö

V A t �4I � � Æ §CI^o I Ö Ç
BDC7W"PNW"TaSUPNWU\qGhW"VhVNEHY7d t 4 ö t"¹ \7��Wxº|YFZLVNCFJQV� ö Iiu)x

I�#iA q � r � ö # � §?£ ô x d8��f"O � Í r GNMFYr Î � � Æ §CI^o I�¼WÇ

È7SUP?GhVNJQP<G�SUTIJeTaW"� GhS`bHJQPtO?JUGNGhW[G"\/VNCFEHG�Z7W[YFGNE_VnR�EHG�C^M7dUWU\/PNS`M7d`CFb_R�VNCFJQV�SUTIY^MFf"b_W[JQPtO?JQVhVhW"P[o
�xYLVNCFJQV�f"JUGhWU\FVNC7W"PNWK��EHbHbqy*WKGhVhPNS`Y7dXY7S`YmwzdUP<J[lmE_VNJQVNE_S`YFJUb*TaSUP<fgW[GDJUYFZLCsRmZ7PNSmZ7RmYFJUO?EHfDcFPNSmfgW[GNGhW[G"\
GNEHY7d`E»º|f"JUYsVNb_R�fgS`OXcqbHEHf"JQVNEHY7dKVNC7WDZ7W[GNfgP<E_cFVNE_S`YtSUT|VNC7WDGNE_VNMFJQVNE_S`Y�o+BDC7WDGNE_VNMFJQVNE_S`YXEHG-]^MFE_VhWDGNEHOXcqb_WU\
C7S$��W"lUW"P[\���C7W[Y4JUY�SUy�ÉhW[fgV~SUT/VNC7WXO?JUGNG~JUYFZ4GNE§¦"W�SUT�J�d`JUbHJ�vmR Æ r v §?£0ô 4 r GNMFY Ç�fgS`bHbHJQcqGhW[G"oBDC7W[YrVNC7WLfgP<E_VNEHf"JUb�Z7W[YFGNE_VnR Æ §CI^o I�¼WÇ�EHG�JQcFcFPNS[v7EHO?JQVhW[b_R�VNCFJQV�SUT�JUE_P[\r� v §?£8w � dC��f"O � \/Y7S`YmwdUP<J[lmE_VNJQVNE_S`YFJUb�TaSUP<fgW[GKf"JUYey*W�Y7W"d`b_W[fgVhW[Z4fgS`OXcqb_W"VhW[b_RU\�JUYFZ�VNC7WtfgS`bHbHJQcqGhW�SUT-VNC7W�SUy�ÉhW[fgVKf"JUY�y*W
JQcFcFPNS[v7EHO?JQVhW[Z�y^R�JtTaPNW"W�T0JUbHbËo
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ÜIYFZ7W"PDVNC7W[GhW�f"E_P<f"MFO?GhVNJUYFfgW[G"\qJXOXSUPNW�PNW[JUbHEHGhVNEHfÍË~P<MFGh{QJUb�wnbHE_{UWKGhcqJUfgWgwzVNEHOXW�ZFEHJQdUP<JUO:SUT-JtyqbHJUfN{
C7S`b_WX��S`MFbHZ�y*WXVNC7WXS`Y7W?Z7W"cqEHfgVhW[Z�EHY4È+E_d`M7PNW�§C¼^oX��W6JUGNGNMFOXWXVNCFJQV�JQV�VNEHOXW
� ö £ Æ ¸ ö £�Ç
��W�CFJ[lUW�J�OXS`OXW[YsVNJQP<EHb_RrGhVNJQVNEHfLO?JUGNGXfgS`Y�ºqd`M7P<JQVNE_S`Y���E_VNCrP<JUZFEHMFG^N Â #�ï JUYFZ�O?JUGNG r��CFEHf<C�VNC7W[YrGhVNJQPNVNG�VhS�fgS`bHbHJQcqGhW6EHY�TaPNW"W?T0JUbHbËoL��W"d`b_W[fgVNEHY7d�P<JUZFEHJQVNE_S`YmwzWNØ*W[fgVNG"\+VNC7W�O?JUGNG r SUT
VNC7W?GhVNJQP Æ d`JUbHJ�vmRaÇ�PNW[O?JUEHYFGKfgS`YFGhVNJUYsV�GhSLVNCFJQV~VNC7WtWgvmVhW"P<E_SUP~SUT2VNC7W?GhVNJQP�EHGKZ7W[GNfgP<E_y*W[Zey^ReVNC7W
fgSUPNPNW[Ghc*S`YFZFEHY7d�GNM7yqGhW"V�SUT�PNW"d`E_S`Y��/SUTãVNC7WÍË~P<MFGh{QJUbqOXW"VhP<EHfQo/��SUVhW~VNCFJQV�PNW"d`E_S`YFG��N�N�/JUYFZ6��÷�Y7S
b_S`Y7dUW"P�Wgv7EHGhV"o-kDW"d`E_S`Y6��÷�CFJUG�ZFEHGNJQcFc*W[JQPNW[ZXy*W[f"JUMFGhW�VNC7W"PNWKEHG2Y7S�GNEHY7d`MFbHJQP<E_VnRtEHYXVNC7WIcqJUGhV"\mJUYFZ
PNW"d`E_S`Y��N�N��f"JUYFY7SUVDy*W~PNW[JUf<C7W[Z�W"lUW[Y�S`Y�GhcqJUfgWgwnbHE_{UW�f"M7PNlUW[G�y*W[f"JUMFGhW�VNC7W�GhVNJQPIEHG�EHYLVNC7W��uJ[RUo
BDC7W�GNM7PNT0JUfgW6SUT�VNC7W�GhVNJQPXf"JUYry*W6PNW"cFPNW[GhW[YsVhW[Zry^R�J�VNEHOXWgwnbHE_{UW?dUW"SmZ7W[GNEHf6dUS`EHY7deTaPNS`O t ö N
JQVp� ö £�VhS t ö £moL�ÎV���EHbHb�PNW[JUf<C t ö £eJQTaVhW"P�VNC7W.º|YFE_VhWXcFPNSUc*W"P�VNEHOXW � ö A Æ N � �%¼ r Ç�ô]\ �
Æ ¤-vmW"P<f"EHGhW�Ç<o�È7SUPDJUY�SUy�ÉhW[fgVuVNC7W~GNE§¦"WISUT�VNC7W~GNMFY6VNCFEHG�EHG�JQcFcFPNS[v7EHO?JQVhW[b_R?S`Y7W~C7S`M7P;ß-��SUVhWKVNCFJQV"\
W"lUW[Y4E_T+VNC7W�TaPNW"W�T0JUbHb Æ dUW"SmZ7W[GNEHf�ÇDJQcFcFPNS[v7EHO?JQVNE_S`YeEHG�Y7S�b_S`Y7dUW"P ÉNMFGhVNE»ºqW[Z�JQVKGhS`OXW�c*S`EHYsV"\qS`YFfgW
VNC7WLGNM7PNT0JUfgW�SUT�VNC7WLGhVNJQPXCFJUG�fgPNS`GNGhW[Z
VNC7W � f<Cs�uJQP�¦[GNf<CFEHbHZrC7SUP<E§¦"S`Y�\-Y7SUVNCFEHY7d7\-Y7S�JUOXS`MFYsV�SUT
cFPNW[GNGNM7PNWU\^f"JUYLGhVhSUc�VNC7WIf"JQVNJUGhVhPNSUcqCFEHfIfgS`bHbHJQcqGhW�VhS t ö £�y*W[f"JUMFGhWU\^��CFJQVhW"lUW"P�CFJQcFc*W[YFG"\`c*S`EHYsVNG
S`Y�VNC7WLGNM7PNT0JUfgWLSUT�VNC7WLGhVNJQPX��EHbHb2CFJ[lUW�VhS�OXS$lUW���E_VNCFEHY�VNC7W[E_P�TaSUPN�uJQP<Z�bHE_d`CsVxwnfgS`Y7W�JUYFZ
��EHbHb
VNC7W"PNW"TaSUPNW�EHY7W"lmE_VNJQyqb_R?W[YFZ�M7c�JQV t ö £mo
È7SUPeJUYjSUyqGhW"PNlUW"P�PNW[O?JUEHYFEHY7drS`M7VNGNEHZ7WU\IGNJ[RjJQV�VNC7W�fgS`YFGhVNJUYsV�lQJUbHM7W t ö Nt\�VNC7W�GNE_VNMFJQVNE_S`Y
cFPNW[GhW[YsVNGuE_VNGhW[b_T�EHY�J�P<JQVNC7W"P�ZFE»Ø*W"PNW[YsV��uJ[RUo�Ü�cLVhSXJ�fgS`YFGhVNJUYsV�T0JUfgVhSUP Æ § � #�ïE�"N�Ç<\FCFEHG2cFPNSUc*W"P
VNEHOXWXW[]^MFJUbHGKVNC7WXfgS^SUP<ZFEHYFJQVhWXVNEHOXW
�·o'ÝIGKVNC7W?GNM7PNT0JUfgWXSUT2VNC7W?fgS`bHbHJQcqGNEHY7d�d`JUbHJ�vmR4fgPNS`GNGhW[G~VNC7W
C7SUP<E§¦"S`Y�JQV�� ö ° \ãGhVhP<EHfgVNb_R4Ghc*W[JQ{mEHY7dLVNC7WXS`M7VNGNEHZ7WXSUyqGhW"PNlUW"P���EHbHb�Y7W"lUW"P�GhW"W?VNC7WXyqbHJUfN{�C7S`b_W
TaSUP<O�o
��W�CFJUZ�JUb_PNW[JUZ7R�W[YFfgS`MFYsVhW"PNW[ZéJ
GNEHO?EHbHJQP6cqC7W[Y7S`OXW[Y7S`Y�EHY#S`M7P�ZFEHGNf"MFGNGNE_S`Y�SUT�VNC7W�EHY�º|YFE_VhW
dUP<J[lmE_VNJQVNE_S`YFJUbuPNW[ZmwnGNCFE_TaV"o[¨�S$��W"lUW"P[\2VNC7W�dUP<J[lmE_VNJQVNE_S`YFJUb�PNW[ZmwnGNCFE_TaV�dUPNS$��G�Wgvmc*S`Y7W[YsVNEHJUbHb_R���E_VNC
VNEHOXWU\ v Wgvmc
�$� V ï TaSUPIP<JUZFEHJUbHb_R6W[O?E_VhVhW[Z�cqC7SUVhS`YFG"o�BDC7W�bHMFO?EHY7S`GNE_VnR 7 SUT-VNC7W�GhVNJQPIZ7W[fgPNW[JUGhW[G
Wgvmc*S`Y7W[YsVNEHJUbHb_RU\7JUGDJXfgS`YFGhW[]^M7W[YFfgW~SUT�VNC7WKdUP<J[lmE_VNJQVNE_S`YFJUb�PNW[ZmwnGNCFE_TaVuJUYFZLVNC7W~T0JUfgVDVNCFJQV�cqC7SUVhS`YFG
W[O?E_VhVhW[Z6JQV/W[]^MFJUb7VNEHOXW�EHYsVhW"PNlQJUbHG+TaPNS`O VNC7W�GNM7PNT0JUfgWDSUT|VNC7W�GhVNJQP2PNW[JUf<C?VNC7WDSUyqGhW"PNlUW"P�JQV/dUPNW[JQVhW"P
JUYFZ�dUPNW[JQVhW"PIVNEHOXW�EHYsVhW"PNlQJUbHG"o+�ÎV�f"JUY�y*W~GNC7S$��Y�VNCFJQV7 v W � �$�%I Õ I%ï ÿ Æ §CI^o I�¢WÇ

GhS�VNCFJQV�VNC7WLGhVNJQPty*W[fgS`OXW[G�lUW"PNRrZFJQPN{�lUW"PNRr]^MFEHfN{mb_RU\+VNC7W�f<CFJQP<JUfgVhW"P<EHGhVNEHf�VNEHOXW6y*W[EHY7d�SUTDVNC7W
SUP<Z7W"PDSUT � v I Õ I�ï v #0ÿ^j � §?£ wtº G Í rr GNMFY Î � Æ §CI^o V £�Ç
BDC^MFG"\-W"lUW[Y�VNC7S`M7d`C
TaSUP?JUY
S`M7VNGNEHZ7W�SUyqGhW"PNlUW"PtVNC7W�fgS`bHbHJQcqGNEHY7d�GhVNJQPXY7W"lUW"P?ZFEHGNJQcFc*W[JQP<G�fgS`Otw
cqb_W"VhW[b_RU\^TaSUPuJUbHbFcFP<JUfgVNEHf"JUbqEHYsVhW[YsVNGuJUYFZ?cqM7PNc*S`GhW[G-VNC7WKGhVNJQPuEHG/yqbHJUfN{?JUYFZ6VNC7WIYFJUOXW�� yqbHJUfN{?C7S`b_WU�
EHG�ÉNMFGhVNE»ºqW[Z�o
�ÎVuEHG/T0JUE_P2VhS���S`YFZ7W"PuJQV2VNCFEHG/c*S`EHYsV�E_T*VNC7WIJQy*S$lUWKfgS`YFf"bHMFGNE_S`YFG/PNW"d`JQP<ZFEHY7d�VNC7WKfgS`bHbHJQcqGhWDVhS t ö £
JQPNW�S`YFb_R~J�fgS`YFGhW[]^M7W[YFfgW�SUT7VNC7W2T0JUfgV�VNCFJQV���WuJUGNGNMFOXW[Z�Wgv7JUfgV+GhcqC7W"P<EHf"JUbsGhRmO?OXW"VhPNRUo���S`MFbHZ�VNC7W
GNEHY7d`MFbHJQP<E_VnRty*WIJ[lUS`EHZ7W[ZLMFYFZ7W"PuOXSUPNW�dUW[Y7W"P<JUb*fgS`YFZFE_VNE_S`YFGkìLBDC7WIJUYFGh��W"PuVhStVNCFEHG2EHG"\mGhS`OXW"��CFJQV
GNM7PNcFP<EHGNEHY7d`b_RXJUYFZ�GNf<C7SmfN{mEHY7d`b_RU\qJXf"b_W[JQP�� Y7S7�_o
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È+E_d`M7PNW�§C¼^�LBDC7W_Ë~P<MFGh{QJUb�ZFEHJQdUP<JUO SUTIJ4dUP<J[lmE_VNJQVNE_S`YFJUb�fgS`bHbHJQcqGhWUo�BDC7WLGNM7PNT0JUfgWLSUT�VNC7W�GhVNJQP
EHG�PNW"cFPNW[GhW[YsVhW[Z�y^RrJeVNEHOXWgwnbHE_{UW�dUW"SmZ7W[GNEHfQ\/OXSmZ7W[bHbHEHY7deJ�GhVNJQP Æ SUPXd`JUbHJ�vmRaÇ�EHYrTaPNW"W�T0JUbHb�MFYFZ7W"P
E_VNGtS$��Y�dUP<J[lmE_VNJQVNE_S`YFJUb�TaSUP<fgWUo�BDC7W�GNM7PNT0JUfgWL��EHbHb2PNW[JUf<C#VNC7W�GNEHY7d`MFbHJQP<E_VnR�JQV t ö £�EHYFº|YFE_VhW
cFPNSUc*W"P�VNEHOXW?��C7W"PNW[JUG�JUY�S`M7VNGNEHZ7W?SUyqGhW"PNlUW"P���EHbHb-Y7W"lUW"P�W"lUW[Y
GhW"W6VNC7W�GhVNJQP�fgS`bHbHJQcqGhW?y*W"RUS`YFZ
E_VNG � f<Cs�uJQP�¦[GNf<CFEHbHZLP<JUZFEHMFG"o�¨�S$��W"W"P[\|JUG�ZFEHGNf"MFGNGhW[ZLEHYLVNC7W~VhWgvmV"\FW"lUW[Y�TaSUPDJUY�S`M7VNGNEHZ7WKSUyqGhW"PNlUW"P
VNC7W�PNW[GNMFb_VNEHY7d�SUy�ÉhW[fgVIEHGucFP<JUfgVNEHf"JUbHb_R�� yqbHJUfN{|�_o

§U§ Ö



Å Y�VNC7WKS`Y7W~CFJUYFZ�\mVNC7W"PNW~JQPNWKlUW"PNR6dUW[Y7W"P<JUb�Àk·�¬0û�¿�¯§®%­k·¡¶¡³7¶�±$«�²%­�«NÄ>À·\|ZFM7WIVhS.Ú�W[Y7PNS`GhWU\a¨IJ[�D{mEHY7d
JUYFZ#SUVNC7W"P<G"\D��CFEHf<C#JUbHb�GhVNJQVhW4EHY�S`Y7We�uJ[R#SUPLJUY7SUVNC7W"P�VNCFJQV�E_Tx¤2EHYFGhVhW[EHY�� GXW[]^MFJQVNE_S`YFG6C7S`bHZ�\
VNC7W�W[Y7W"PNdURswnOXS`OXW[YsVNMFO VhW[YFGhSUPIGNJQVNEHG)ºqW[GDGhS`OXW�{mEHYFZLSUT+c*S`GNE_VNE_lmE_VnR�fgS`YFZFE_VNE_S`Y�\FJUYFZ�VNC7W"PNW�EHGDJ
PNW"d`MFbHJQP�W"lUW[YsVtC7SUP<E§¦"S`Y�\�VNC7W[YrJeGNEHY7d`MFbHJQP<E_VnR���EHbHb-JQcFc*W[JQP[o�BDC7W[GhW?VNC7W"SUPNW[O?G�Z7S�Y7SUV�PNW[b_R�S`Y
JUYsR�GhRmO?OXW"VhPNRLJUGNGNMFOXcFVNE_S`YFG"o
Å Y�VNC7W�SUVNC7W"PICFJUYFZ�\FE_VDCFJUG�JUbHGhSXy*W"W[Y�GNC7S$��Y�VNCFJQV�VNC7W�dUP<J[lmE_VNJQVNE_S`YFJUb�ºqW[bHZLSUT-J?GhVNJQVNEHf~yqbHJUfN{
C7S`b_WU\UW"lUW[Yt��E_VNC7S`M7V�T0M7PNVNC7W"P+GhRmO?OXW"VhPNR�JUGNGNMFOXcFVNE_S`YFG"\QEHG+Y7W[fgW[GNGNJQP<EHb_R~d`E_lUW[Yty^R�VNC7W�GhcqC7W"P<EHf"JUbHb_R
GhRmO?OXW"VhP<EHf � f<Cs�uJQP�¦[GNf<CFEHbHZ�OXW"VhP<EHf~JUYFZ�EHG�VNC^MFGDf<CFJQP<JUfgVhW"P<E§¦"W[Z�y^RLVNC7W�GNEHY7d`b_WKcqJQP<JUOXW"VhW"P r o
Å T|fgS`M7P<GhWU\`SUVNC7W"P-Wgv7JUfgV2GhS`bHM7VNE_S`YFG�Z7W[GNfgP<E_yqEHY7dIEHGhS`bHJQVhW[ZXGhRmGhVhW[O?G-bHE_{UWuJ~GhVNJQP[\sOXW[JUYFEHY7dIVNCFJQV-VNC7W
GhS`bHM7VNE_S`Y�EHGDJUGhRmOXcFVhSUVNEHf"JUbHb_R,ê|JQV"\qJQPNW�{mY7S$��Y�o/B���S6EHOXc*SUPNVNJUYsVuWgv7JUOXcqb_W[GDJQPNW�VNC7W�TaS`bHb_S$��EHY7d7�

§QoIBDC7W~kDW[EHGNGNY7W"Phwn��SUP<ZFGhVhP�àUO ÙeW"VhP<EHf
BDC7W�kDW[EHGNGNY7W"Phwn��SUP<ZFGhVhP�àUOÁOXW"VhP<EHf�EHG�J#GhS`bHM7VNE_S`YjVhS#VNC7WrfgS`M7cqb_W[Z ¤2EHYFGhVhW[EHYmwYÙ�J�vm��W[bHb
W[]^MFJQVNE_S`YFG�Z7W[GNfgP<E_yqEHY7d�VNC7W~dUP<J[lmE_VNJQVNE_S`YFJUbGºqW[bHZ�SUT+JXGhcqC7W"P<EHf"JUbHb_R?GhRmO?OXW"VhP<EHfIW[b_W[fgVhP<EHf"JUbHb_R
f<CFJQPNdUW[ZLGhVNJQP[o-�ÎVuEHG�f<CFJQP<JUfgVhW"P<E§¦"W[ZLy^R?Vn��StcqJQP<JUOXW"VhW"P<G"\7E_VNG�O?JUGNG r JUYFZ�E_VNG�f<CFJQPNdUWx�t\
��E_VNC�é 	 ��ö � �p� t � \FJUYFZ�VNC7W�OXW"VhP<EHf~EHG�87 � ö � Æ § � # r t þ � �t � Ç � � � þ Æ § � # r t þ � �t � Ç w�ô � t � þ t � �8� � � Æ §CI^o V §�Ç

��SUVhW�VNCFJQVDVNCFEHGDf"JUY�y*W~SUyFVNJUEHY7W[Z�TaPNS`O VNC7W � f<Cs�uJQP�¦[GNf<CFEHbHZ�OXW"VhP<EHfKy^RLGNM7yqGhVNE_VNM7VNEHY7d

r « r � � �# t � Æ §CI^o V #WÇ

BDC7W�GhVhP<MFfgVNM7PNW�SUT~VNC7WeGNEHY7d`MFbHJQP<E_VNE_W[GXJUYFZ�W"lUW[YsVLC7SUP<E§¦"S`YFG?EHG6OXSUPNWefgS`OXcqbHEHf"JQVhW[ZpY7S$�
VNCFJUYLEHY6VNC7W~f"JUGhW~SUTãVNC7W � f<Cs�uJQP�¦[GNf<CFEHbHZLOXW"VhP<EHfIJUYFZLJUbHGhSXZ7W"c*W[YFZFG2S`YLVNC7WKPNW[bHJQVNE_lUWKGNE§¦"W
SUT�� JUYFZ r o
�ÎTr� ��= r � Æ VNCFEHGuEHGuY7SUVDJ�lUW"PNR6PNW[JUbHEHGhVNEHfIGNE_VNMFJQVNE_S`Y5Ç<\mVNC7W[YLVNC7W~OXW"VhP<EHfKEHGuY7S`YmwnGNEHY7d`MFbHJQPW"lUW"PNR^��C7W"PNWtWgv7fgW"cFV"\�SUTufgS`M7P<GhWU\�JQV t ö £mo��xY4cqJQPNVNEHf"MFbHJQP[\|VNC7W?fgS^SUP<ZFEHYFJQVhW
�IEHGKJUb_�uJ[RmG
VNEHOXWgwnbHE_{UWXJUYFZ4VNC7W6fgS^SUP<ZFEHYFJQVhW t EHG~JUb_�uJ[RmG�GhcqJUfgWgwnbHE_{UWUoX�jCFEHb_W�VNCFEHG~O?J[R�GhS`MFYFZ�]^MFE_VhW
cqb_W[JUGNEHY7d7\*O�MFf<C4b_W[GNGKEHYFGNJUY7W�VNCFJUY���CFJQV~CFJQcFc*W[YFGDTaSUP~VNC7W � f<Cs�uJQP�¦[GNf<CFEHbHZ4OXW"VhP<EHfQ\*VNCFEHG
EHGtJUfgVNMFJUbHb_R
J�ZFEHGNJUGhVhW"P[o�BDC7W�GNEHY7d`MFbHJQP<E_VnRrJQV t ö £�EHGXY7S$� VNEHOXWgwnbHE_{UWU\2JUYFZ�E_VXEHGXY7SUV
cFPNSUVhW[fgVhW[Z�y^R�JUY4W"lUW[YsVxwnC7SUP<E§¦"S`Y�o � MFf<C4JLGNEHY7d`MFbHJQP<E_VnR�EHGK{mY7S$��Y4JUG�J[¬5®�ùW«�øëÀk·�¬0û�¿�¯§®%­kÃ
·¡¶¡³QoªÝIY�SUyqGhW"PNlUW"P�fgS`MFbHZ�VhP<J[lUW[bDVhS�VNC7WeGNEHY7d`MFbHJQP<E_VnR
JUYFZ#fgS`OXW�yqJUfN{#JQd`JUEHY�o#��SUP<GhWU\
��CFJQVhW"lUW"P�CFJQcFc*W[YFG~JQV�VNC7W6GNEHY7d`MFbHJQP<E_VnR�f"JUYrEHY�ê|M7W[YFfgWtVNC7W?T0M7VNM7PNWXcqCsRmGNEHf"G�J[�uJ[R�TaPNS`O
VNC7W�GNEHY7d`MFbHJQP<E_VnRU\/yqM7VXJUGXVNC7W"PNW�EHGtJ�GNEHY7d`MFbHJQP<E_VnR�VNCFEHGtOXW[JUYFGXVNCFJQVXVNC7W�T0M7VNM7PNW�f"JUYFY7SUV
y*W6cFPNW[ZFEHfgVhW[Z5¹�f"JUbHf"MFbHJQVhW[Z�EHY
GNMFf<C�J4GhcqJUfgWgwzVNEHOXWLy*W[f"JUMFGhW�VNC7W�bHJ[��G�SUTDcqCsRmGNEHf"G�yFPNW[JQ{
Z7S$��Y�JQV t ö £motBDC7W"PNWXEHG~JLT0JUOXS`MFG~fgS`Y�ÉhW[fgVNM7PNWU\ã{mY7S$��Y�JUG~VNC7WT+�²�ÀkÄ'·L½�+ «N¬$À?²%­^À^±�· Á+�²%¬CáC«�½C¶¡¿�­�«g\7��CFEHf<CLPNS`M7d`CFb_R6Ghc*W[JQ{mEHY7dXGhVNJQVhW[G�VNCFJQV�VNC7W�fgS`bHb_cqJUGhWKSUT�cqCsRmGNEHf"JUbHb_RXPNW[JUbHEHGhVNEHf
O?JQVhVhW"P�fgS`Y�ºqd`M7P<JQVNE_S`YFG~��EHbHb+Y7W"lUW"P�b_W[JUZ�VhSeJ�YFJQ{UW[ZrGNEHY7d`MFbHJQP<E_VnRUoX�xY�GhcqE_VhWXSUTuJ�b_SUV�SUT
cqJQPNVNEHJUb+PNW[GNMFb_VNG~JUYFZ�f"E_P<f"MFO?GhVNJUYsVNEHJUb+W"lmEHZ7W[YFfgW?EHY�T0J[lUS`M7P�SUT�VNCFEHG�fgS`Y�ÉhW[fgVNM7PNWU\�E_V�EHG~Y7SUV
{mY7S$��Y�E_T+E_VDC7S`bHZFG�EHYeiIW[Y7W"P<JUb�kDW[bHJQVNE_lmE_VnRUo

§U§C¼



BDC7W�GNE_VNMFJQVNE_S`Y�EHG�W"lUW[YeOXSUPNW�EHYsVhW"PNW[GhVNEHY7d?EHYLVNC7W�GhS`OXW"��CFJQV�OXSUPNW~PNW[JUbHEHGhVNEHf~f"JUGhW r �s=� � o/�xYLVNCFJQV�f"JUGhWU\qVNC7W"PNW�JQPNW�Vn��S6P<JUZFEHEt"Ã ö r Ä Å r � � � � Æ §CI^o V IWÇ

JQV2��CFEHf<C?VNC7WIOXW"VhP<EHf�y*W[fgS`OXW[G�GNEHY7d`MFbHJQP[o�BDC7W�S`M7VhW"P�S`Y7WIEHGGÉNMFGhV2bHE_{UWDVNC7W�W"lUW[YsVuC7SUP<E§¦"S`Y
SUT�VNC7W � f<Cs�uJQP�¦[GNf<CFEHbHZ�OXW"VhP<EHfQ\/VNC7W�EHYFY7W"P�S`Y7W�PNW"lUW"P<GhW[GXVNC7WLPNS`b_WLSUT�P<JUZFEHMFGtJUYFZ�VNEHOXW
S`YFfgW�OXSUPNW�GhSXVNCFJQV�VNC7W�GNEHY7d`MFbHJQP<E_VnR�EHG�VNEHOXWgwnbHE_{UW~JUYFZ�f"JUY�y*W�J[lUS`EHZ7W[Z�y^RLPNW"VNM7P<YFEHY7dtVhS
bHJQPNdUW"P�lQJUbHM7W[G�SUT t o�BDC7W"PNW6EHG�O�MFf<C
OXSUPNW6VNCFJQV�f"JUY�JUYFZrGNC7S`MFbHZ�y*W6GNJUEHZrJQy*S`M7V�VNCFEHG
GhS`bHM7VNE_S`YLyqM7Vh�2��EHbHb*Y7SUVDZ7S?VNCFEHG�C7W"PNWUo

#^oIBDC7WxË~W"PNP�ÙeW"VhP<EHf
BDC7WHË~W"PNP+OXW"VhP<EHf�Z7W[GNfgP<E_y*W[G�JIPNSUVNJQVNEHY7dKyqbHJUfN{�C7S`b_WuJUYFZtEHG�f<CFJQP<JUfgVhW"P<E§¦"W[ZXy^R�E_VNG+O?JUGNG rJUYFZ�E_VNG�JUY7d`MFbHJQP�OXS`OXW[YsVNMFO � o+��S$��S`Y7WuY7SIb_S`Y7dUW"P+CFJUG�GhcqC7W"P<EHf"JUb`GhRmO?OXW"VhPNR Æ y*W[f"JUMFGhW
VNC7WDJ�v7EHG+SUT*PNSUVNJQVNE_S`YXcqEHfN{mG-S`M7V/JKcqJQPNVNEHf"MFbHJQP/ZFE_PNW[fgVNE_S`Y5Ç�yqM7V+S`YFb_R�J�v7EHJUbFGhRmO?OXW"VhPNRUo-BDC7W
GNE_VNMFJQVNE_S`YeEHGDVNC^MFGIJ?cFP<E_SUP<E�O�MFf<C�OXSUPNW�fgS`OXcqbHEHf"JQVhW[Z�o�Ý GhVNJQVNE_S`YFJQPNReGhS`bHM7VNE_S`Y Æ EËo WUo|S`Y7W
��E_VNCLJXVNEHOXWgwnbHE_{UWxË�EHbHbHEHY7d�lUW[fgVhSUP[\�� GhVNJQVNEHfQ�qEHGDJXGNbHE_d`CsVNb_R�GhVhPNS`Y7dUW"P�fgS`YFZFE_VNE_S`Y5Ç/�uJUGDTaS`MFYFZ
y^RyË~W"PNP6S`YFb_R�EHY�§C¢�l�I^\IJUbHOXS`GhV,ºqTaVnR�RUW[JQP<G�JQTaVhW"P�VNC7W � f<Cs�uJQP�¦[GNf<CFEHbHZpJUYFZpkDW[EHGNGNY7W"Phw
��SUP<ZFGhVhP�àUO:GhS`bHM7VNE_S`YFG"o��ÎVNG�GNEHY7d`MFbHJQP<E_VnRXJUYFZLC7SUP<E§¦"S`YLGhVhP<MFfgVNM7PNWKEHG�O�MFf<C�OXSUPNWKEHYsVhP<EHf"JQVhW
JUYFZ�EHYsVhP<E_d`MFEHY7d~VNCFJUY�VNCFJQV�SUT�VNC7WKGhS`bHM7VNE_S`YFG2ZFEHGNf"MFGNGhW[Z?y*W"TaSUPNWUo Å Y7WIf"JUY�cqJUGNG�TaPNS`O�S`Y7W
MFYFE_lUW"P<GhW�EHYsVhS�J�ZFE»Ø*W"PNW[YsV�JUGhRmOXcFVhSUVNEHf"JUbHb_R>ê|JQV�MFYFE_lUW"P<GhWUo-BDC7W�GNEHY7d`MFbHJQP<E_VnRtJQV t ö £�CFJUG
y*W"W[Y�GhcFPNW[JUZeS`M7VKEHYsVhSLJ�P<EHY7d$î*E_T-S`Y7W�W[YsVhW"P<G~EHYsVhS�VNC7W�P<EHY7d7\qS`Y7WXf"JUY4Y7SUVIS`YFb_R�W[OXW"PNdUW
EHYsVhS?J?ZFE»Ø*W"PNW[YsVDJUGhRmOXcFVhSUVNEHf"JUbHb_R,ê|JQV�GhcqJUfgWgwzVNEHOXW�yqM7V�S`Y7W�f"JUY�JUbHGhS?VNM7P<YLyqJUfN{�EHY�VNEHOXW
Æ VNC7W"PNW�JQPNWLf"b_S`GhW[Z�VNEHOXWgwnbHE_{UWLf"M7PNlUW[GkÇ<\/S`Y7W�f"JUY�ZFE_c�EHYsVhS�VNC7WLyqbHJUfN{rC7S`b_WLJUYFZ
W[OXW"PNdUW
��E_VNCLOXSUPNW~W[Y7W"PNdUR�VNCFJUYLS`Y7W�CFJUZLy*W"TaSUPNW Æ JQVDVNC7WKWgvmc*W[YFGhW~SUT�VNC7W~JUY7d`MFbHJQPDOXS`OXW[YsVNMFO
SUT�VNC7W~yqbHJUfN{LC7S`b_W�Ç<\FW"VNfQoFW"VNfQo�ÝIbHb*VNCFEHG�EHGuT0MFYLyqM7V�JUbHGhSXP<JQVNC7W"PDVhW[f<CFYFEHf"JUb�JUYFZ�����EHbHb|Y7SUV
dUS6EHYsVhS?JUYsRLSUT�VNCFEHGDC7W"PNWUo

Å T-fgS`M7P<GhW�VNC7W"PNW�JQPNW�JUbHGhS6GhS`bHM7VNE_S`YFG�Z7W[GNfgP<E_yqEHY7dXJ?fgS`O�yqEHYFJQVNE_S`Y�SUT+VNC7W�Vn��S�JQy*S$lUWtGhS`bHM7VNE_S`YFG"\
YFJUOXW[b_Rrf<CFJQPNdUW[Z�PNSUVNJQVNEHY7d4yqbHJUfN{
C7S`b_W[G Æ VNC7WëË~W"PNPhwn��W"��O?JUY�OXW"VhP<EHf�Ç<o Å Y7W�SUT�VNC7WLPNW[JUGhS`YFG
��CsR��uOXW[YsVNE_S`YLVNC7W[GhW�GhS`bHM7VNE_S`YFGuEHGuVNCFJQV�E_V�f"JUY�y*W�GNC7S$��YLVNCFJQVDVNC7W�OXS`GhV�dUW[Y7W"P<JUb�GhVNJQVNE_S`YFJQPNR
W[b_W[fgVhP<EHf"JUbHb_R
f<CFJQPNdUW[Z#yqbHJUfN{�C7S`b_W�EHGXf<CFJQP<JUfgVhW"P<E§¦"W[Z#y^RÊÉNMFGhVtVNC7PNW"W�cqJQP<JUOXW"VhW"P<G"\uYFJUOXW[b_R r \�ÃJUYFZ � o�BDCFEHGtEHGtdUW[Y7W"P<JUbHb_RrPNW"TaW"PNPNW[Z�VhSrJUGXVNC7W�T0JUfgVXVNCFJQV�.N¯§®W½Nù[±�²%¯d«kÀ_±�®%¸�«Ê¬5²4±�®%·�­·\�SUP
JUG~VNC7Wë¬5²%ÃY±�®%·�­7¶�±$«�²%­�«NÄto?�ÎV~PNS`M7d`CFb_ReGhVNJQVhW[G�VNCFJQV�VNC7WXS`YFb_R�f<CFJQP<JUfgVhW"P<EHGhVNEHf"G~SUTuJLyqbHJUfN{4C7S`b_W
��CFEHf<C�JQPNW?Y7SUV�GhS`OXW[C7S$��P<JUZFEHJQVhW[Z�J[�uJ[R�ZFM7P<EHY7d�VNC7WXcqCFJUGhWtSUTufgS`bHbHJQcqGhWXlmEHJLO�MFb_VNE_c*S`b_WtOXSQw
OXW[YsVNGDSUT+VNC7W~dUP<J[lmE_VNJQVNE_S`YFJUbË\FW[b_W[fgVhPNSQwnO?JQd`Y7W"VNEHfQ\ão[o"oeºqW[bHZFGuJQPNW�VNC7S`GhW���CFEHf<C�JQPNW�cFPNSUVhW[fgVhW[Z�y^R
GhS`OXW~fgS`YFGhW"PNlQJQVNE_S`YLbHJ[��G"\7GhS`OXW"VNCFEHY7d�VNCFJQV�EHY�GNEHOXcqb_W�f"JUGhW[G�f"JUY�y*WKfgS`Y�ºqP<OXW[Z6y^R6JUY�WgvmcqbHEHf"E_V
f"JUbHf"MFbHJQVNE_S`Y�o
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��WtY7S$�(VNM7P<YeJ[�uJ[ReTaPNS`O fgS`YFGNEHZ7W"P<EHY7d?EHGhS`bHJQVhW[Z�GhRmGhVhW[O?G Æ GhVNJQP<GkÇ�VhSLGhS`OXW Æ JUZFO?E_VhVhW[ZFb_RLlUW"PNR
EHZ7W[JUbHE§¦"W[Z5Ç�Z7W[GNfgP<E_cFVNE_S`Y�SUT-VNC7W�MFYFE_lUW"P<GhW�JUG�J?��C7S`b_WUouBDCFEHGDGNM7y�ÉhW[fgV�EHGD{mY7S$��YeJUGK��S`GNOXS`b_SUdURUo
�ÎV~EHGKfgW"PNVNJUEHYFb_R�S`Y7WtSUT2VNC7WtOXS`GhVKT0JUGNf"EHYFJQVNEHY7dLGNM7y�ÉhW[fgVNGISUT2VNC7W"SUPNW"VNEHf"JUb+cqCsRmGNEHf"G"\*Z7W[JUbHEHY7d���E_VNC
GNMFf<CLEHGNGNM7W[G�JUGuVNC7WKSUP<E_d`EHY�JUYFZ�MFb_VNEHO?JQVhWIT0JQVhW~JUYFZ�VNC7W~bHJQPNdUWgwnGNf"JUb_W~GhVhP<MFfgVNM7PNWISUT�VNC7W~MFYFE_lUW"P<GhWUo
ÞKM7W�VhS�VNC7WtZFE»Ì�f"MFb_VnR�SUT/c*W"PNTaSUP<O?EHY7d?fgS`GNOXS`b_SUd`EHf"JUb�Wgvmc*W"P<EHOXW[YsVNG�JUYFZ�O?JQ{mEHY7d6cFPNW[f"EHGhW�OXW[J�w
GNM7PNW[OXW[YsVNGIJQVKbHJQPNdUWtZFEHGhVNJUYFfgW[G"\|O?JUYsR�SUT-VNC7W�OXS`GhVIyqJUGNEHf�]^M7W[GhVNE_S`YFG�JQy*S`M7V�VNC7WtMFYFE_lUW"P<GhW�JQPNW
GhVNEHbHb�MFYFJUYFGh��W"PNW[ZLVhSmZFJ[R|�

§Qo��xG�S`M7PDMFYFE_lUW"P<GhW~SUc*W[YLSUPIf"b_S`GhW[Z5ì

#^o��jEHbHb*E_V�{UW"W"ceWgvmcqJUYFZFEHY7dtTaSUPNW"lUW"P�SUPD��EHbHb*E_V�PNW[fgS`bHbHJQcqGhW�ì

I^o��jCsRLEHG�VNC7W���S`GNO?EHfxÙ�EHfgPNS$�uJ[lUW'¥uJUfN{^dUPNS`MFYFZ�P<JUZFEHJQVNE_S`Y�GhS6EHGhSUVhPNSUcqEHf�ì

V o��jCFJQV�EHGuVNC7W�OXW[f<CFJUYFEHGNO:PNW[Ghc*S`YFGNE_yqb_WITaSUP�GhVhP<MFfgVNM7PNW~TaSUP<O?JQVNE_S`Y�EHYLVNC7W�MFYFE_lUW"P<GhW�ì

j^o��jC7W"PNW�EHG�VNC7Wt� O?EHGNGNEHY7dXO?JUGNG"��ì

l^o��jCsRLEHG�VNC7W�fgS`GNOXS`b_SUd`EHf"JUbãfgS`YFGhVNJUYsVIGhS?GNO?JUbHb�JUYFZ���CFJQVDEHGDE_VNGulQJUbHM7W�ì

Å T�fgS`M7P<GhWU\���W�f"JUYFY7SUV�GhVNMFZ7R�JUYsR�SUTuVNC7W[GhW�]^M7W[GhVNE_S`YFG�EHY�Z7W"VNJUEHbË\�EHY�cqJQPNVNEHf"MFbHJQP�y*W[f"JUMFGhW6JUY
EHOXc*SUPNVNJUYsVtPNS`b_W�EHY�GhVNMFZ7RmEHY7d�VNC7W[GhW�]^M7W[GhVNE_S`YFGXEHG�cqbHJ[RUW[Z�y^RrVNC7W�EHYsVhW"P<JUfgVNE_S`Y�SUTIfgS`GNOXS`b_SUdUR
��E_VNC�JUGhVhPNS`Y7S`O�RU\uJUGhVhPNSUcqCsRmGNEHf"GXJUYFZ�W[b_W[OXW[YsVNJQPNR
cqJQPNVNEHf"b_W�cqCsRmGNEHf"G"\/W[JUf<C#SUTIVNC7W[GhW�GNM7y�ÉhW[fgVNG
Z7W[GhW"PNlmEHY7d?JQV�b_W[JUGhVDJ?fgS`M7P<GhW�SUT+E_VNG�S$��Y�o
È7SUPNVNMFYFJQVhW[b_RU\*C7S$��W"lUW"P[\*O?JUYsRLSUT-VNC7W�EHOXc*SUPNVNJUYsVDTaW[JQVNM7PNW[G�JUYsR�PNW[JUbHEHGhVNEHf~fgS`GNOXS`b_SUd`EHf"JUbãOXSmZ7W[b
GNC7S`MFbHZtZFEHGhcqbHJ[R�JQPNWDJUb_PNW[JUZ7R�cFPNW[GhW[YsV/EHYtGhS`OXW�lUW"PNRtGNEHOXcqb_WuOXSmZ7W[bHG"\QVNC7WDGhSQwnf"JUbHb_W[Z�ÙG­k·Â«�ø%Ä,®%¬a¬aÃ
µ:²�.^«N­N¶�À?²%¬aÃY�¾®%¯ ùW«N­�äU²Cø�«N¯ À�JUb_PNW[JUZ7R6GhVNMFZFE_W[Z6EHY6VNC7WX#%£m� G�JUYFZ_I%£m� GuSUTãVNCFEHG�fgW[YsVNM7PNRUo/BDC7W"R6JQPNW
yqJUGhW[ZrS`Y�VNC7W�GNEHOXcqb_W[GhV~c*S`GNGNE_yqb_W?JUYFGNJQVe¦6TaSUP�VNC7W�OXW"VhP<EHf?fgS`OXcqJQVNE_yqb_W?��E_VNC�VNC7W�JUGNGNMFOXcFVNE_S`Y
VNCFJQV?S`Y#bHJQPNdUW�GNf"JUb_W[GXVNC7W�MFYFE_lUW"P<GhW�EHGtPNS`M7d`CFb_R
C7S`OXSUdUW[Y7W"S`MFG6JUYFZ�EHGhSUVhPNSUcqEHf Æ fgTÎo/VNC7W�Y7WgvmV
GhW[fgVNE_S`Y�TaSUP�J?OXSUPNW�Z7W"VNJUEHb_W[Z�ZFEHGNf"MFGNGNE_S`Y�SUT+VNCFEHG�+�²�ÀkÄ,²%¯§²�û�·L½^®%¯o�H­k·�¬5½?· Á5¯d«^ÇuJUYFZ�CFJ[lUW�y*W[fgS`OXW
VNC7WX� GhVNJUYFZFJQP<Z�OXSmZ7W[bË�mSUT-fgS`GNOXS`b_SUdURUo
��W���EHbHb*GhW"W�VNCFJQVDVNC7W"RLJUb_PNW[JUZ7RLZFEHGhcqbHJ[R�JUbHb*VNC7W~W[GNGhW[YsVNEHJUb�TaW[JQVNM7PNW[GDGNMFf<C�JUG

§QoIJ.¥uE_d7¥uJUY7d

#^o�WgvmcqJUYFZFEHY7dtMFYFE_lUW"P<GhW[G Æ ¨IM7yFyqb_WKWgvmcqJUYFGNE_S`Y5Ç

I^oIZFE»Ø*W"PNW[YsV�b_S`Y7dQwzVhW"P<O y*W[CFJ[lmE_S`M7P Æ W"VhW"P<YFJUb�WgvmcqJUYFGNE_S`Y�lUW"P<GNMFG�PNW[fgS`bHbHJQcqGhW�Ç

V oIJUYFZLVNC7W�fgS`GNOXS`b_SUd`EHf"JUb�PNW[ZmwnGNCFE_TaV"o

§C#%£



Å M7P:ºqP<GhV�JUEHO ��EHbHb*y*W�VhS6O?JQ{UWtO?J�v7EHO?JUb�MFGhW�SUT+VNC7W�GhRmO?OXW"VhP<E_W[GDVNCFJQVIGNEHOXcqb_W~fgS`GNOXS`b_SUd`EHf"JUb
OXSmZ7W[bHG~GNC7S`MFbHZ4CFJ[lUW?VhS_º|YFZ4J�GNEHOXcqb_W�JUYFGNJQVe¦?TaSUP�VNC7W?OXW"VhP<EHfQo Å M7P~d`MFEHZFEHY7d6cFP<EHYFf"E_cqb_W���EHbHb
y*WXo"o[o

áxâ Ò�Î ��ÓCÕÍ� å � Â  ¡� ÏOå[æ �� ����ç �è å�Ò
ÝuV'ºqP<GhV"\/E_V�O?J[R
GhS`MFYFZ�EHOXc*S`GNGNE_yqb_R�ZFE»Ì�f"MFb_V�VhSPº|YFZrGhS`bHM7VNE_S`YFG�SUT�VNC7W_¤2EHYFGhVhW[EHYrW[]^MFJQVNE_S`YFG
Z7W[GNfgP<E_yqEHY7deVNC7W�MFYFE_lUW"P<GhWLJUG?J4��C7S`b_WUo�¥uM7V"�L�ÎTDS`Y7W�b_S^SU{mGXJQVXVNC7W�MFYFE_lUW"P<GhWLJQV?bHJQPNdUW Æ lUW"PNR
bHJQPNdUW�Ç�GNf"JUb_W[G"\qEHY�VNCFJQV�cFPNSmfgW[GNG�J[lUW"P<JQd`EHY7d?S$lUW"P�d`JUbHJ�v7E_W[GDJUYFZLW"lUW[Y�f"bHMFGhVhW"P<GuSUT�d`JUbHJ�v7E_W[G"\7VNC7W[Y
VNC7W�GNE_VNMFJQVNE_S`Y�GNEHOXcqbHE»ºqW[G�J?b_SUVDEHY�GhW"lUW"P<JUb�PNW[Ghc*W[fgVNG?î

§QoÐÈ+E_P<GhV�SUT7JUbHbË\�JQV�VNC7S`GhW�GNf"JUb_W[GãY7S`YmwzdUP<J[lmE_VNJQVNE_S`YFJUbsEHYsVhW"P<JUfgVNE_S`YFG�f"JUY�y*W2fgS`OXcqb_W"VhW[b_RKE_d`Y7SUPNW[Z
y*W[f"JUMFGhWIVNC7W"R6JQPNWKW[E_VNC7W"PuGNC7SUPNVxwzP<JUY7dUW Æ VNC7W~Y^MFf"b_W[JQPuTaSUP<fgW[GkÇ/SUP�fgS`OXc*W[YFGNJQVhWKW[JUf<CLSUVNC7W"P
JQV�bHJQPNdUW�ZFEHGhVNJUYFfgW[G Æ W[b_W[fgVhPNSQwnO?JQd`Y7W"VNEHGNOQÇ<o

#^oIBDC7W�W[JQPNVNC�\�JUYFZeS`M7P~GhS`bHJQPKGhRmGhVhW[O�\*SUPKW"lUW[Y4S`M7PId`JUbHJ�vmRU\�CFJ[lUWXY7S�cFP<E_lmEHb_W"dUW[Z�c*S`GNE_VNE_S`Y
EHYXVNC7WIMFYFE_lUW"P<GhWUo+BDCFEHG/OXW[JUYFG2VNCFJQV�JQV�bHJQPNdUWIGNf"JUb_W[G2VNC7WIMFYFE_lUW"P<GhWDGNC7S`MFbHZ?b_S^SU{tVNC7WIGNJUOXW
TaPNS`O JUYsR�c*S`EHYsVIEHY�VNC7W�MFYFE_lUW"P<GhWUo�Ù�JQVNC7W[O?JQVNEHf"JUbHb_R�VNCFEHGIOXW[JUYFG�VNCFJQVIVNC7W"PNW�GNC7S`MFbHZ�y*W
VhP<JUYFGNbHJQVNE_S`YFJUb�GhRmO?OXW"VhP<E_W[G�TaPNS`O�JUYsRrc*S`EHYsV�SUT�GhcqJUfgWLVhS�JUYsRrSUVNC7W"P[\2EHYrSUVNC7W"PX��SUP<ZFG"\
GhcqJUfgW�GNC7S`MFbHZ�y*W�C7S`OXSUdUW[Y7W"S`MFG"o

I^oÐÝIbHGhS7\`��WIJUGNGNMFOXW�VNCFJQV"\mJQV2bHJQPNdUW�GNf"JUb_W[G"\^VNC7W�MFYFE_lUW"P<GhW�b_S^SU{mG/VNC7W�GNJUOXW�EHY?JUbHb7ZFE_PNW[fgVNE_S`YFG"o
BDC^MFGuVNC7W"PNW�GNC7S`MFbHZLy*W~PNSUVNJQVNE_S`YFJUb�GhRmO?OXW"VhP<E_W[GDJUYFZ�C7W[YFfgW�GhcqJUfgW�GNC7S`MFbHZ�y*W�EHGhSUVhPNSUcqEHfQo

�ÎV�EHG�JUbHOXS`GhV�W"lmEHZ7W[YsV�TaPNS`O ��CFJQV���WKJUb_PNW[JUZ7R?{mY7S$�éJQy*S`M7VHË�EHbHbHEHY7d~lUW[fgVhSUP<G"\7VNCFJQVuVNCFEHG�EHOXcqbHE_W[G
VNCFJQV2VNC7W
�*wnZFEHOXW[YFGNE_S`YFJUbmGhcqJUfgW Æ SUT�fgS`M7P<GhW
� ö I~TaSUP2MFGkÇ+CFJUG���VhP<JUYFGNbHJQVNE_S`YFJUbFJUYFZ9� Æ � � §�Ç��%#
PNSUVNJQVNE_S`YFJUb�Ë�EHbHbHEHY7dtlUW[fgVhSUP<G"\ãEËo WUo|VNC7WXO?J�v7EHO?JUbãc*S`GNGNE_yqb_W�Y^MFO�y*W"P�SUT�Ë�EHbHbHEHY7dXlUW[fgVhSUP<G"o � MFf<C4J
GhcqJUfgWXEHGIf"JUbHb_W[ZFÄ,®Cú�·�Ä,®%¯�¯ ³ëÀk³%Ä'Ä7«?¶¡­k·L½"oxÈ7SUPs� ö I^\*��W���EHbHb�VNC^MFGKCFJ[lUWXGNE�v¾Ë�EHbHbHEHY7dXlUW[fgVhSUP<G"\
Vn��S?OXSUPNWKVNCFJUYLTaSUPuVNC7W � f<Cs�uJQP�¦[GNf<CFEHbHZLOXW"VhP<EHfQ\7JUYFZ�VNC7W~JUYFGNJQVe¦~TaSUPuVNC7W~OXW"VhP<EHfI��EHbHbqGNEHOXcqbHE_TaR
JUf"fgSUP<ZFEHY7d`b_RUo
��SUVhWKVNCFJQVuGNEHYFfgW���WI{mY7S$��TaPNS`O�SUyqGhW"PNlQJQVNE_S`Y6VNCFJQV�VNC7WKMFYFE_lUW"P<GhWDWgvmcqJUYFZFG"\^��WKZ7S�Y7SUV�PNW[]^MFE_PNW
J4O?J�v7EHO?JUbHb_R�GhRmO?OXW"VhP<EHf�GhcqJUfgWgwzVNEHOXW�JUG�VNCFEHG���S`MFbHZ
EHOXcqb_R4VNCFJQVtVNC7W"PNW�EHGtJUbHGhS4J�VNEHOXWgwnbHE_{UW
Ë�EHbHbHEHY7d�lUW[fgVhSUPKJUYFZ�VNC7W�PNW[GNMFb_VNEHY7dtOXSmZ7W[b*TaSUPDVNC7W�MFYFE_lUW"P<GhWK��S`MFbHZLy*W�GhVNJQVNEHfQo
�jCFJQV-GNEHOXcqbHE»ºqW[G�bHE_TaW�fgS`YFGNEHZ7W"P<JQyqb_R~EHG�VNC7W�T0JUfgV"\`��W���EHbHbUW[GhVNJQyqbHEHGNC�y*W[b_S$��\�VNCFJQV+VNC7W"PNWuJQPNW�W[GNGhW[Ymw
VNEHJUbHb_R�S`YFb_R�VNC7PNW"WD{mEHYFZFG�SUT�O?J�v7EHO?JUbHb_R�GhRmO?OXW"VhP<EHfuGhcqJUfgW[G Æ TaSUP2JUYsR
��Ç<\sYFJUOXW[b_R�ê|JQV/GhcqJUfgWO� Ô \
VNC7WXGhcqC7W"PNW9a Ô \�JUYFZ�E_VNGKY7W"d`JQVNE_lUW[b_R�f"M7PNlUW[Z4fgS`MFYsVhW"PNcqJQPNV"\�VNC7W��*wnZFEHOXW[YFGNE_S`YFJUb�cqGhW[MFZ7S`GhcqC7W"PNW
SUPICsR^c*W"PNy*S`b_S`EHZ6��W���EHbHb|f"JUbHbwå Ô o
BDC^MFG"\2TaSUP?J�GhcqJUfgWgwzVNEHOXWeOXW"VhP<EHf���E_VNC�O?J�v7EHO?JUbHb_R�GhRmO?OXW"VhP<EHfLGhcqJUfgWgwnbHE_{UW4� GNbHEHfgW[G"�_\2VNC7W�S`YFb_R
MFY7{mY7S$��Y�EHG�VNC7WKVNEHOXWgwnZ7W"c*W[YFZ7W[YFfgW�SUTãVNC7W~OXW"VhP<EHfQo ÙeSUPNW~fgS`YFfgPNW"VhW[b_RU\7��W~��EHbHbFGhW"W~VNCFJQV�MFYFZ7W"P
VNC7W�JUGNGNMFOXcFVNE_S`YFGuSUT+O?J�v7EHO?JUb�GhRmO?OXW"VhPNR�VNC7W�OXW"VhP<EHf~f"JUY�y*W~f<C7S`GhW[Y�VhS?y*W�87 � ö � � � � þ ­ � Æ ��Ç Æ � t �

§ �¬æ8t � þ t � �8� � Ç�ÿ Æ § V oH§�Ç

§C#m§



��C7W"PNW æ ö £�ÿ<Ät§�fgSUPNPNW[Ghc*S`YFZFG6VhS�VNC7W�VNC7PNW"W4c*S`GNGNE_yqEHbHE_VNE_W[GXOXW[YsVNE_S`Y7W[ZéJQy*S$lUWUo�BDC^MFG�VNC7W
OXW"VhP<EHf�fgS`YsVNJUEHYFG6S`YFb_R
S`Y7W�MFY7{mY7S$��Y�T0MFYFfgVNE_S`Y�\�VNC7W�� P<JUZFEHMFG"�-SUP�fgS`GNO?EHfeGNf"JUb_W�T0JUfgVhSUP ­ Æ ��Ç<o
BDCFEHGKT0MFYFfgVNE_S`Y���EHbHb�y*W?Z7W"VhW"P<O?EHY7W[Z�y^R�VNC7W7¤2EHYFGhVhW[EHY4W[]^MFJQVNE_S`YFG~lmEHJ�VNC7W6O?JQVhVhW"P�fgS`YsVhW[YsV�SUT
VNC7WuMFYFE_lUW"P<GhW Æ ��W���EHbHbUSUTqfgS`MFGhW�y*W�Z7W[JUbHEHY7dD��E_VNC�JIY7S`YmwzlQJUYFEHGNCFEHY7d�W[Y7W"PNdURswnOXS`OXW[YsVNMFO(VhW[YFGhSUPNÇ
JUYFZ�VNC7W�W[]^MFJQVNE_S`Y�SUT+GhVNJQVhW�TaSUPDVNC7W�O?JQVhVhW"P[os'�2ÕÍ� ÂOÒ � Ò �O��Ó�IO�kÓ��2�5���Oèa ¡� Ï �O��ß ÏBà  �Õ ÏOå�å6F°D!F ÕÐÕ Ò �5�� ¡� D è Ï � Ò Ó
��W4CFJ[lUW�GhW"W[YpVNCFJQVQË�EHbHbHEHY7d4lUW[fgVhSUP<GuG  Æ ü Ç?JQPNW�Z7W"VhW"P<O?EHY7W[Z#y^R�VNC7WelQJUbHM7W[G�G  Æ ü 4 ÇXJUYFZÙ  G ' Æ ü 4 Ç*JQV�JDGNEHY7d`b_W+c*S`EHYsV ü 4 oã��W2��EHbHbQY7S$�
GhW"W�C7S$�rVNC7W[GhW2ZFJQVNJ�JQPNW/PNW[bHJQVhW[Z�VhSDVhP<JUYFGNbHJQVNE_S`YFGJUYFZ�PNSUVNJQVNE_S`YFG"o
��WKZ7WNº|Y7WDJ.±�²%Ä,²�û0«N¬G«�²%¿0ÀÐÀÂÁ$®W½k«/VhS�y*W�GNMFf<CXVNCFJQV�E_V2CFJUG2EHY�º|YFE_VhW[GNEHO?JUb^EHGhS`OXW"VhP<E_W[G/VNCFJQV2f"JQPNPNR
JUYsRLd`E_lUW[Y�c*S`EHYsV ü 4 EHYsVhS6JUYsRLSUVNC7W"P�c*S`EHYsVDEHY�E_VNGDEHO?OXW[ZFEHJQVhW�Y7W[E_d`Csy*S`M7P<C7S^SmZ Æ VNCFEHGDfgS`MFbHZ�y*W
GhVNJQVhW[Z�EHY�OXSUPNW�T0JUYFfgR�VhW"P<O?G6ß Ç<ouBDC^MFG�VNC7W�OXW"VhP<EHf�O�MFGhV�JUZFO?E_V�Ë�EHbHbHEHY7d�lUW[fgVhSUP<GIVNCFJQV"\|JQVIJUYsR
d`E_lUW[Ytc*S`EHYsV"\`f"JUYXVNJQ{UWDJUbHb^c*S`GNGNE_yqb_W2lQJUbHM7W[G"o+BDC^MFG���W�PNW[]^MFE_PNW�VNC7WuWgv7EHGhVhW[YFfgW�SUT5Ë�EHbHbHEHY7dDlUW[fgVhSUP<G
TaSUP�JQPNyqE_VhP<JQPNRuG  Æ ü 4 Ç<o
��WtZ7WNº|Y7W�J6GhcqJUfgW�VhS6y*W,·�À?²�¶¡­e²^Á5·L½7®�¶:®�Á$²%·�¬ç¶ ü 4 E_T-E_V�CFJUG�EHGhS`OXW"VhP<E_W[GDVNCFJQVIb_W[J[lUW�VNC7W�d`E_lUW[Y
c*S`EHYsV ü 4 ºFvmW[ZeJUYFZ�GNMFf<C�VNCFJQVIVNC7W"R�f"JUYePNSUVNJQVhWXJUYsR�lUW[fgVhSUP�JQV ü 4 EHYsVhS�JUYsR�SUVNC7W"PIlUW[fgVhSUP�JQV
ü 4 oeBDC7W"PNW"TaSUPNW6VNC7WLOXW"VhP<EHf6O�MFGhV�JUZFO?E_V�Ë�EHbHbHEHY7dLlUW[fgVhSUP<GXGNMFf<CrVNCFJQV^G  Æ ü 4 Ç ö £eyqM7V�GNMFf<C
VNCFJQV�Ù  G ' Æ ü 4 ÇDEHGIJUY4JQPNyqE_VhP<JQPNR�JUYsVNEHGhRmO?OXW"VhP<EHf�O?JQVhP<E�v Æ TaSUP~EHYFGhVNJUYFfgW�VhSLy*W�VNC7S`M7d`CsVISUT2JUGJUY�W[b_W[OXW[YsV�SUT+VNC7W é E_W~JUb_dUW"yFP<JXSUT�a�ª Æ ��ÇeÇ<o
È+EHYFJUbHb_RU\���W6Z7WNº|Y7W?J4Ä,®Cú�·�Ä,®%¯�¯ ³[Àk³%Ä'Ä7«?¶¡­k·L½7ÀÂÁ$®W½k«�VhSey*W?J�GhcqJUfgW6��E_VNC�J�OXW"VhP<EHfX��E_VNC4VNC7W
O?J�v7EHO?JUb�Y^MFO�y*W"P_� Æ � þ §�Ç��%#XSUT�Ë�EHbHbHEHY7d�lUW[fgVhSUP<G"o
� S`OXW�GNEHOXcqb_WKJUYFZ�T0JUE_P<b_R?SUy^lmE_S`MFGDfgS`YFGhW[]^M7W[YFfgW[GDSUT+VNC7W[GhW�Z7WNº|YFE_VNE_S`YFGuJQPNW~VNC7W�TaS`bHb_S$��EHY7d7�

§QoÐÝ(C7S`OXSUdUW[Y7W"S`MFG�JUYFZ�EHGhSUVhPNSUcqEHfKGhcqJUfgW�EHGDO?J�v7EHO?JUbHb_R6GhRmO?OXW"VhP<EHfQo

#^oÐÝ GhcqJUfgWeVNCFJQV�EHG?EHGhSUVhPNSUcqEHfLTaSUP�JUbHb ü EHG?JUbHGhSrC7S`OXSUdUW[Y7W"S`MFG"o Æ BDCFEHGXTaS`bHb_S$��GXy*W[f"JUMFGhW
bHEHY7W[JQP�fgS`O�yqEHYFJQVNE_S`YFGuSUT�Ë�EHbHbHEHY7d�lUW[fgVhSUP<G�JQPNW�JQd`JUEHYÊË�EHbHbHEHY7d�lUW[fgVhSUP<G�JUYFZ�VNC7W�ZFE»Ø*W"PNW[YFfgW
y*W"Vn��W"W[Y#Vn��S
PNSUVNJQVNE_S`YFJUb�Ë�EHbHbHEHY7d�lUW[fgVhSUP<G�JQV ü JUYFZ ü þ � ü f"JUYpy*W�GNC7S$��Y#VhS�y*WeJ
VhP<JUYFGNbHJQVNE_S`YFJUb�Ë�EHbHbHEHY7d�lUW[fgVhSUP[o Ç

I^o Æ §�ÇuJUYFZ Æ #WÇuY7S$��EHOXcqb_R?VNCFJQV�JXGhcqJUfgW���CFEHf<C�EHG�EHGhSUVhPNSUcqEHfKJQPNS`MFYFZLW"lUW"PNRLc*S`EHYsV�EHG�O?J�v^w
EHO?JUbHb_R6GhRmO?OXW"VhP<EHfQo

V oÐÈ+EHYFJUbHb_ReS`Y7WLJUbHGhSeCFJUG�VNC7W�fgS`YslUW"P<GhWU\/YFJUOXW[b_R4VNCFJQVtJeO?J�v7EHO?JUbHb_R4GhRmO?OXW"VhP<EHf?GhcqJUfgW�EHG
C7S`OXSUdUW[Y7W"S`MFG�JUYFZ�EHGhSUVhPNSUcqEHfQo

�xY�cFP<JUfgVNEHfgW�VNC7Wuf<CFJQP<JUfgVhW"P<E§¦[JQVNE_S`YtSUTqJIO?J�v7EHO?JUbHb_R~GhRmO?OXW"VhP<EHf2GhcqJUfgW���CFEHf<C�EHGãW[JUGNE_W[GhV�VhS~MFGhW�EHG
Æ IWÇ�y*W[f"JUMFGhW~E_VuS`YFb_R?PNW[]^MFE_PNW[GufgS`YFGNEHZ7W"P<JQVNE_S`Y�SUTãS`Y7W~VnR^c*WKSUT+GhRmO?OXW"VhP<E_W[G"\7YFJUO?JUb_R?PNSUVNJQVNE_S`YFJUb
GhRmO?OXW"VhP<E_W[G"o

§C#�#



áxâ Ò�Î �O� Ñ0Ï �5�O� Ò á Ò ��Ó��O�y�B5 Ï ß ÏBà  �Õ ÏOå�å6F°D!F ÕÐÕ Ò �5�� ¡� D è Ï � Ò
Å Y4VNC7WXyqJUGNEHGISUT�VNC7W[GhW?GNEHOXcqb_WtfgS`YFGNEHZ7W"P<JQVNE_S`YFGI��W?f"JUY�JUb_PNW[JUZ7R4Z7W"VhW"P<O?EHY7W�VNC7WXTaSUP<O SUT�VNC7W
k�E_W[O?JUYFY?f"M7PNlQJQVNM7PNWDVhW[YFGhSUP�SUT�J�O?J�v7EHO?JUbHb_R�GhRmO?OXW"VhP<EHfDGhcqJUfgWUo+��WI��EHbHbmGhW"W�VNCFJQV�O?J�v7EHO?JUbHb_R
GhRmO?OXW"VhP<EHf~GhcqJUfgW[G�JQPNW�GhcqJUfgW[G�SUT-fgS`YFGhVNJUYsVIf"M7PNlQJQVNM7PNW�EHYLVNC7W�GhW[YFGhW�VNCFJQVN ð m { Ë ö æ Æ ý ð { ý m Ë � ý ð Ë ý m { Ç Æ § V o #WÇ

TaSUP�GhS`OXW�fgS`YFGhVNJUYsV æ o
BDCFEHG+PNW[GNMFb_V/fgS`MFbHZty*W�SUyFVNJUEHY7W[ZXy^RXO?JQ{mEHY7d�GhRmGhVhW[O?JQVNEHfDMFGhWDSUT|VNC7W�CFE_d`C7W"P/SUP<Z7W"P2EHYsVhW"dUP<JQyqEHbHE_VnR
fgS`YFZFE_VNE_S`YFGtTaSUP6VNC7W�Wgv7EHGhVhW[YFfgW�SUT~J�O?J�v7EHO?JUb�Y^MFO�y*W"PXSUTxË�EHbHbHEHY7delUW[fgVhSUP<G"ojBDC7W�JQPNd`MFOXW[YsV
d`E_lUW[Y�y*W[b_S$��EHGDb_W[GNG�fgS$lQJQP<EHJUYsV�yqM7VDOXSUPNW~W[b_W[OXW[YsVNJQPNRUo
ÝIGNGNMFOXW�TaSUP�GhVNJQPNVhW"P<G?VNCFJQV6VNC7WeGhcqJUfgW�EHG?EHGhSUVhPNSUcqEHf�JQV ü 4 JUYFZpf<C7S^S`GhW�J�k�E_W[O?JUYFY#Y7SUP<O?JUb
fgS^SUP<ZFEHYFJQVhW�GhRmGhVhW[O fgW[YsVhW"PNW[Z�JQV ü 4 o2BDC^MFG�VNC7W�OXW"VhP<EHf~JQV ü 4 EHG ý ð m Æ ü 4 Ç ö � ð m ��C7W"PNWK��W�O?J[RÉNMFGhVDJUGD��W[bHb*y*W�fgS`OXcqb_W"VhW[b_R�dUW[Y7W"P<JUb�JUYFZ�JUGNGNMFOXW~VNCFJQV� ð m ö ZFEHJQd Æ � §%ÿ �6�6� ÿ � §â ã�ä å� VNEHOXW[G þ §%ÿ �6�6� ÿ þ §â ã�ä åæ VNEHOXW[G Ç�ÿ Æ § V o IWÇ

��C7W"PNW}� þ » ö ��JUYFZ���W�S`YFb_R�JUGNGNMFOXWs� = #^o
�ÎT+VNC7W�OXW"VhP<EHf~EHGDGNM7cFc*S`GhW[ZLVhS6y*W�EHGhSUVhPNSUcqEHf~JQV ü 4 VNC7W[Y�\qEHY�cqJQPNVNEHf"MFbHJQP[\mVNC7W�f"M7PNlQJQVNM7PNW~VhW[YFGhSUP
JQV�VNC7WXSUP<E_d`EHY�O�MFGhV�y*W?EHYslQJQP<EHJUYsV~MFYFZ7W"P é SUPNW[YsVe¦6PNSUVNJQVNE_S`YFG"o6��S$� ��W?{mY7S$�þVNCFJQV�VNC7W?S`YFb_R
EHYslQJQP<EHJUYsVNG/SUT�VNC7W é SUPNW[YsVe¦IdUPNS`M7c�JQPNW�VNC7W�Ù�EHY7{US$��Gh{mEqOXW"VhP<EHfDJUYFZ?cFPNSmZFMFfgVNG-VNC7W"PNW"SUTÎ\mJUYFZ?VNC7W
VhSUVNJUbHb_RLJUYsVNEHGhRmO?OXW"VhP<EHfIW"cqGNEHb_S`YmwnGhRmO�y*S`bËo�BDC^MFGuVNC7W~k�E_W[O?JUYFYLf"M7PNlQJQVNM7PNWKVhW[YFGhSUP�CFJUGuVhSXy*WKSUT
VNC7W�TaSUP<O N ð m { Ë Æ ü 4 Ç öè­ � ð m � { Ë þQ¯ � ð { � m Ë þ u � ð Ë � m { þ � Ö ð m { Ë ÿ Æ § V o V Ç
��C7W"PNW�VNC7W�bHJUGhVDVhW"P<O EHGDS`YFb_RLc*S`GNGNE_yqb_WKTaSUPH� ö V oDBDC7W�GhRmO?OXW"VhP<E_W[GDSUT-VNC7W�k�E_W[O?JUYFY�VhW[YFGhSUP
EHOXcqb_R?VNCFJQV ­,ö � ö ¯�þ u ö £m\qJUYFZ�C7W[YFfgW~��W�JQPNW�b_W"TaV���E_VNCN ð m { Ë Æ ü 4 Ç ö ¯%Æ � ð { � m Ë �T� ð Ë � m { Ç�ÿ Æ § V o jWÇ

BDC^MFGDEHY�JUY�JQPNyqE_VhP<JQPNR�fgS^SUP<ZFEHYFJQVhW�GhRmGhVhW[O ��W���EHbHb|CFJ[lUWN ð m { Ë Æ ü 4 Ç ö ¯%Æ ý ð { Æ ü 4 Ç ý m Ë Æ ü 4 Ç � ý ð Ë Æ ü 4 Ç ý m { Æ ü 4 ÇeÇ�ÿ Æ § V o lWÇ

�ÎT���W6Y7S$��JUGNGNMFOXWXVNCFJQV~VNC7W6GhcqJUfgW6EHG~EHGhSUVhPNSUcqEHftJQPNS`MFYFZ4W"lUW"PNR4c*S`EHYsV"\�VNC7W[Y���W?f"JUYrZ7W[ZFMFfgW
VNCFJQV N ð m { Ë Æ ü Ç ö ¯%Æ ü Ç Æ ý ð { Æ ü Ç ý m Ë Æ ü Ç � ý ð Ë Æ ü Ç ý m { Æ ü ÇeÇ Æ § V o Ö Ç
TaSUP�GhS`OXW�T0MFYFfgVNE_S`Y ¯%Æ ü Ç<o�BDC7W"PNW"TaSUPNW~VNC7W�k�EHf"f"E�VhW[YFGhSUP�JUYFZ�VNC7W�k�EHf"f"E�GNf"JUbHJQPIJQPNWNÐð m Æ ü Ç ö Æ � � §�Ç ¯%Æ ü Ç ý ð mN Æ ü Ç ö � Æ � � §�Ç ¯%Æ ü Ç � Æ § V o ¼WÇ
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JUYFZ�VNC7W�k�E_W[O?JUYFY�f"M7PNlQJQVNM7PNW~VhW[YFGhSUP�f"JUYeJUbHGhSXy*W~�DP<E_VhVhW[Y�JUGN ð m { Ë ö N� Æ � � §�Ç Æ ý ð { ý m Ë � ý ð Ë ý m { ÇFÿ Æ § V o ¢WÇ
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BDC7W�fgS`YsVhP<JUfgVhW[Z[¥uEHJUYFf<CFE�EHZ7W[YsVNE_VnR�Ù ð q ð m ö £XY7S$��EHOXcqbHE_W[G�VNCFJQV ¯%Æ ü ÇuCFJUG�VhS?y*W~J?fgS`YFGhVNJUYsV"\
JUYFZ���W�CFJ[lUW�VNC^MFG�W[GhVNJQyqbHEHGNC7W[Z Æ § V o #WÇ<ou��SUVhW�VNCFJQVD��W�JUbHGhS?CFJ[lUWNÐð m ö æ Æ � � §�Ç ý ð m ÿ Æ § V oH§U§�Ç

GhS?VNCFJQV�J?O?J�v7EHO?JUbHb_R6GhRmO?OXW"VhP<EHf~GhcqJUfgW Æ wzVNEHOXW�Ç�EHG�JUM7VhS`O?JQVNEHf"JUbHb_RLJ?GhS`bHM7VNE_S`YLVhS?VNC7W�lQJUf"MFMFO
¤2EHYFGhVhW[EHY�W[]^MFJQVNE_S`YFG���E_VNCeJ�fgS`GNOXS`b_SUd`EHf"JUb+fgS`YFGhVNJUYsV"oK�xYeVNC7W�cqCsRmGNEHf"JUbHb_R�PNW[b_W"lQJUYsVKf"JUGhWH� ö §
VNC7W[GhW�JQPNW�{mY7S$��Y�JUGIZ7W � E_VhVhW"PDSUPKJUYsVNEãZ7W � E_VhVhW"PIGhcqJUfgWgwzVNEHOXW[G"o���W���EHbHb*fgS`OXW�yqJUfN{�VhS6VNC7W[O
bHJQVhW"PuS`Y�o-�xY6dUW[Y7W"P<JUbË\7GhS`bHM7VNE_S`YFG/VhStVNC7WIW[]^MFJQVNE_S`YuNÐð m ö u ý ð m TaSUP�GhS`OXWKfgS`YFGhVNJUYsV_u�JQPNWK{mY7S$��YJUG�	H·�¬$ÀN¶Y«N·�¬[Ä,®%¬a· ´?²%¯§ø�À�EHYLVNC7W�O?JQVNC7W[O?JQVNEHf"G�bHE_VhW"P<JQVNM7PNWUo

áxâ Ò ß Ò �5�� ¡���B5 Ï ß ÏBà  �Õ ÏOå�å6FgD!F ÕÐÕ Ò �5�� ¡� D è Ï � Ò �
��W�JQPNW�EHYsVhW"PNW[GhVhW[ZtY7SUVaÉNMFGhV�EHY�VNC7Wuf"M7PNlQJQVNM7PNW2VhW[YFGhSUP+SUTqJKO?J�v7EHO?JUbHb_R~GhRmO?OXW"VhP<EHf2GhcqJUfgW�yqM7V+EHY
VNC7WIOXW"VhP<EHf�E_VNGhW[b_TÎo��+��EHbHbmd`E_lUWIRUS`M6Vn��StZ7W"P<E_lQJQVNE_S`YFG-SUT�VNC7WIOXW"VhP<EHf�SUT�J�O?J�v7EHO?JUbHb_RtGhRmO?OXW"VhP<EHf
GhcqJUfgWU\qS`Y7W~y^RLZFE_PNW[fgVNb_R�GhS`b_lmEHY7dXVNC7W�ZFE»Ø*W"PNW[YsVNEHJUb*W[]^MFJQVNE_S`YNÐð m ö æ Æ � � §�Ç ý ð m Æ § V oH§C#WÇ
TaSUP�VNC7W6OXW"VhP<EHf ý ð m \ãVNC7W?SUVNC7W"P�y^R�J�ZFE_PNW[fgV�dUW"S`OXW"VhP<EHf"JUb2fgS`YFGhVhP<MFfgVNE_S`Y�SUTuVNC7W6OXW"VhP<EHfX��CFEHf<CO?JQ{UW[G�VNC7W�EHGhS`OXW"VhP<E_W[G�SUT�VNC7W�OXW"VhP<EHf~O?JUYFE_TaW[GhV"o
ÝIG+JIO?J�v7EHO?JUbHb_R~GhRmO?OXW"VhP<EHf2GhcqJUfgWuEHG�EHY�cqJQPNVNEHf"MFbHJQP�GhcqC7W"P<EHf"JUbHb_RKGhRmO?OXW"VhP<EHfQ\Q��WuJUb_PNW[JUZ7R~{mY7S$�
VNCFJQVD��W�f"JUY��DP<E_VhW~E_VNGDOXW"VhP<EHf~EHYLVNC7W�TaSUP<O�87 � ö ~ Æ t Ç � t � þ t � �8� � Í Ô w�ô Î ÿ Æ § V oH§CIWÇ
��C7W"PNW �8� � Í Ô w�ô Î ö ��? � þ �6�6� EHG�VNC7W�lUS`bHMFOXWgwzW[b_W[OXW[YsV�TaSUP�VNC7W Æ � � §�ÇzwnZFEHOXW[YFGNE_S`YFJUb�GhcqC7W"PNW~SUPE_VNGXfgS`MFYsVhW"PNcqJQPNVXEHY
SUVNC7W"P?GNE_d`YFJQVNM7PNW[G"oFÈ7SUP6fgS`YFfgPNW"VhW[Y7W[GNG"\2��W�Y7S$� ºFvrS`Y,� ö I^\2yqM7V�VNC7W
JQPNd`MFOXW[YsVDd`E_lUW[Y�y*W[b_S$�édUS^W[GDVNC7PNS`M7d`C�EHYLdUW[Y7W"P<JUbËo
��WXCFJ[lUWtJUb_PNW[JUZ7R�f"JUbHf"MFbHJQVhW[Z�JUbHbãVNC7WX�uC7P<EHGhVhS%Ø*W[bãGhRmO�y*S`bHGDTaSUPKGNMFf<C�J�OXW"VhP<EHf Æ GhW"V�| Æ t Ç ö £
EHY?VNC7WKf"JUbHf"MFbHJQVNE_S`YFG�b_W[JUZFEHY7d�VhS�VNC7W � f<Cs�uJQP�¦[GNf<CFEHbHZ6OXW"VhP<EHfIEHY6GhW[fgVNE_S`Y�§U§�Ç<\FJUYFZ6��WKJUbHGhS�{mY7S$�
VNCFJQV*NÐð m ö £�TaSUP3�hõö �?JUYFZ�VNCFJQVDJUbHb|VNC7W~ZFEHJQdUS`YFJUb*JUY7d`MFbHJQP�fgS`OXc*S`Y7W[YsVNG�SUTãVNC7W~k�EHf"f"E|VhW[YFGhSUP
JQPNW~Z7W"VhW"P<O?EHY7W[Z6y^R`N ¥�¥ y^R�GhcqC7W"P<EHf"JUbqGhRmO?OXW"VhPNRUo ¨�W[YFfgWK��WKS`YFb_R6Y7W"W[ZuN ��� JUYFZuN ¥�¥ \m��CFEHf<C
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È7PNS`O VNC7WxºqP<GhVuW[]^MFJQVNE_S`Y���W~SUyFVNJUEHY ~ ·aö # æ8t ~
�vÿ Æ § V oH§ClWÇ

JUYFZ�TaPNS`O VNC7W�GhW[fgS`YFZ�W[]^MFJQVNE_S`Y���W�Z7W[ZFMFfgW

# æ8t � ö � §~ þ § þ t ~ ·
#i~ �

ö � §~ þ § þ # æ8t � ~ �
#i~ �

ö � §~ þ § þ æ8t � � Æ § V oH§ Ö Ç

BDCFEHG�EHG�JUYeJUb_dUW"yFP<JUEHfKW[]^MFJQVNE_S`Y�TaSUP�~:GhS`b_lUW[Z�y^R~ ö
§

§ �¬æ8t � Æ § V oH§C¼WÇ

Æ JUYFZ�VNCFEHG�JUbHGhS6GhS`b_lUW[GDVNC7WXºqP<GhV�W[]^MFJQVNE_S`Y5Ç<o�BDC7W"PNW"TaSUPNW���W�CFJ[lUW�Z7W"VhW"P<O?EHY7W[Z�VNC7W�OXW"VhP<EHf~SUT/J
J?O?J�v7EHO?JUbHb_R�GhRmO?OXW"VhP<EHfKGhcqJUfgW�VhS?y*W�87 � ö � t �

§ �¬æ8t � þ t � �8� � Í Ô w�ô Î � Æ § V oH§C¢WÇ

é W"VLMFG6cqJUGNG�yqJUfN{#TaPNS`O�c*S`bHJQPLfgS^SUP<ZFEHYFJQVhW[G6VhS#�uJQPNVhW[GNEHJUY�fgS^SUP<ZFEHYFJQVhW[G"\D��E_VNC t � öèçü � ö� ð m ü ð ü m o/BDC7W[Y6��WKCFJ[lUW t � t öéçü � � çü JUYFZ � t � ö Æ çü � � çü Ç � � çü � o ¨�W[YFfgWKVNCFEHG�OXW"VhP<EHfIf"JUY�JUbHGhS�y*W
�DP<E_VhVhW[Y�JUG �87 � ö � çü � þ æ Æ çü � � çü Ç �§ �¬æ çü � � Æ § V o #%£�Ç
�ub_W[JQP<b_RU\uTaSUP æ ö £�VNCFEHG6EHGÍÉNMFGhV6VNC7WÊê|JQV�OXW"VhP<EHf�S`Y � � � æ oiÈ7SUP æ ö §Q\�VNCFEHG6GNC7S`MFbHZ#JUbHGhS
b_S^SU{�T0JUO?EHbHEHJQPKJUGIVNC7WXGhVNJUYFZFJQP<Z�OXW"VhP<EHf�S`Y�VNC7WXGhcqC7W"PNWUoK��Wt��EHbHbãZFEHGNf"MFGNG�VNC7W æ õö £LOXW"VhP<EHf"G
TaPNS`O VNCFEHG�c*S`EHYsVuSUT�lmE_W"��EHY�VNC7W�Y7WgvmVDGhW[fgVNE_S`Y�o/BDCFEHG���EHbHb|O?JQ{UW�VNC7W�EHGhS`OXW"VhP<E_W[GuSUT�VNC7W�OXW"VhP<EHf
O?JUYFE_TaW[GhV�JUYFZ���EHbHb*JUbHGhS6Wgv7f"bHMFZ7W~VNC7W�c*S`GNGNE_yqEHbHE_VnRU\7Y7SUV�b_SUd`EHf"JUbHb_R�P<MFb_W[Z�S`M7VDy^RLVNC7W�JQPNd`MFOXW[YsVNG
d`E_lUW[Y�GhS�T0JQP[\�VNCFJQVKVNC7W?OXW"VhP<EHf"GI��W?CFJ[lUWXTaS`MFYFZ4C7W"PNWtTaSUP æ õö £LJQPNWXGhcqC7W"P<EHf"JUbHb_R�GhRmO?OXW"VhP<EHf
JUYFZ�CFJ[lUW�fgS`YFGhVNJUYsV�k�EHf"f"E�f"M7PNlQJQVNM7PNW~yqM7VDJQPNW�Y7SUV�JUfgVNMFJUbHb_RLO?J�v7EHO?JUbHb_R6GhRmO?OXW"VhP<EHfQo
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kDW[f"JUbHb�VNCFJQVDVNC7W�GhVNJUYFZFJQP<Z�OXW"VhP<EHfKS`Y�VNC7Ws�*wnGhcqC7W"PNW~f"JUY�y*W~SUyFVNJUEHY7W[ZLy^R�PNW[GhVhP<EHfgVNEHY7dtVNC7WÍê|JQV
OXW"VhP<EHf~S`YeJUY�JUO�yqE_W[YsVO� Ô ê ô�VhS6VNC7W�GhcqC7W"PNWUo/��W���EHbHb|dUW[Y7W"P<JUbHE§¦"W�VNCFEHGDfgS`YFGhVhP<MFfgVNE_S`Y�J?yqE_V�VhS
JUbHb_S$��TaSUP æ � £XJUYFZ�SUVNC7W"PIGNE_d`YFJQVNM7PNW[G�JUGD��W[bHbËo
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��S`YFGNEHZ7W"PDJ'ê|JQVDJUMmv7EHbHEHJQPNR?lUW[fgVhSUPKGhcqJUfgW
¸þSUT+ZFEHOXW[YFGNE_S`Y Æ � þ §�Ç���E_VNC�OXW"VhP<EHf�87 � ö � çü � þ §æ � 4 � ÿ Æ § V o #m§�Ç

��C7PNW çü ö Æ ü ôCÿ �6�6� ÿ ü Ô Ç�JUYFZ � çü � ö � ð m � ü ð � ü m o:BDC^MFGLVNC7W�OXW"VhP<EHf4S`YU¸üCFJUG�GNE_d`YFJQVNM7PNW
Æ �2ÿ$» þ §�ÇITaSUP æ c*S`GNE_VNE_lUWtJUYFZ Æ � þ §%ÿ$»WÇITaSUP æ Y7W"d`JQVNE_lUWUoXBDC7WtdUPNS`M7c q ö a�ª Æ �2ÿ$» þ §�Ç�SUPq ö a�ª Æ � þ §%ÿ$»WÇuCFJUG�JXYFJQVNM7P<JUb�JUfgVNE_S`Y�S`Y�¸ y^R�EHGhS`OXW"VhP<E_W[GuSUT+VNC7W�OXW"VhP<EHfQo
��S$�(fgS`YFGNEHZ7W"P�EHYz¸ VNC7W�CsR^c*W"P<GNM7PNT0JUfgWx�jZ7WNº|Y7W[ZLy^Ræ çü � þ 4 � ö § � Æ § V o #�#WÇ

BDC7W�dUPNS`M7c q b_W[J[lUW[G���EHYslQJQP<EHJUYsVIJUYFZeVNC7W"PNW"TaSUPNW q ��EHbHb�y*W�VNC7W�dUPNS`M7c�SUT/EHGhS`OXW"VhP<E_W[G�SUT/VNC7WEHYFZFMFfgW[Z�OXW"VhP<EHf2S`Y��Io�¥uM7V+ZFEHO q ö � Æ � þ §�Ç��%#^o�¨�W[YFfgWuVNC7WP�*wnZFEHOXW[YFGNE_S`YFJUb`GhcqJUfgW�CFJUGN� Æ � þ
§�Ç��%#7Ë�EHbHbHEHY7d�lUW[fgVhSUP<GKJUYFZeEHG�VNC7W"PNW"TaSUPNW�O?J�v7EHO?JUbHb_R�GhRmO?OXW"VhP<EHfQo��xY�T0JUfgV"\ q JUfgVNGIVhP<JUYFGNE_VNE_lUW[b_RS`Y�� Æ VNC^MFGR��EHGuC7S`OXSUdUW[Y7W"S`MFGkÇuJUYFZLVNC7W�GhVNJQyqEHbHE§¦"W"PuJQV�Jtd`E_lUW[YLc*S`EHYsV�EHG�EHGhS`OXSUPNcqCFEHfDVhS�å öa�ª Æ �2ÿ$»WÇ Æ GhSu�jEHG�EHGhSUVhPNSUcqEHf�Ç<\FJUYFZ�VNC7W"PNW"TaSUPNW��jf"JUYeJUbHGhSXy*W~Z7W[GNfgP<E_y*W[Z�JUG�VNC7W�C7S`OXSUdUW[Y7W"S`MFG
GhcqJUfgW � {[ê 4 ö a�ª Æ �2ÿ$» þ §�Ç���a�ª Æ �2ÿ$»WÇ� {[ë 4 ö a�ª Æ � þ §%ÿ$»WÇ���a�ª Æ �2ÿ$»WÇ � Æ § V o #�IWÇ

BDC7WhË�EHbHbHEHY7d�lUW[fgVhSUP<G2SUT|VNC7W�EHYFZFMFfgW[ZtOXW"VhP<EHf�JQPNW�GNEHOXcqb_R~VNC7WDPNW[GhVhP<EHfgVNE_S`YtVhS^�
SUT*VNC7WDGhVNJUYFZFJQP<Z
dUW[Y7W"P<JQVhSUP<G�SUT q S`Y�VNC7W�lUW[fgVhSUPKGhcqJUfgW
¸Xo
�ÎV�ÉNMFGhV�PNW[O?JUEHYFG�VhS�Z7W"VhW"P<O?EHY7W�WgvmcqbHEHf"E_VNb_RLVNCFEHGIEHYFZFMFfgW[ZeOXW"VhP<EHfQoÍÈ7SUP~VNCFEHG���WXGhVNJQPNVI��E_VNCeVNC7W
Z7WNº|YFEHY7dtPNW[bHJQVNE_S`YLSUT1�jJUYFZ�ZFE»Ø*W"PNW[YsVNEHJQVhW�E_V�VhS.º|YFZLVNCFJQVDS`Y���S`Y7W�CFJUG� 4 ö � æ çü � � çü4 ÿ Æ § V o # V Ç

GhS?VNCFJQV � 4 � ö æ � Æ çü � � çü Ç �§ �¬æ çü � � Æ § V o #�jWÇ
BDC^MFG�VNC7W�OXW"VhP<EHf Æ § V o #m§�Ç�PNW[GhVhP<EHfgVhW[Z�VhS/��EHG�87 � m ì ö � çü � þ §æ � 4 � m ì

ö � çü � þ æ Æ çü � � çü Ç �§ �¬æ çü � � Æ § V o #�lWÇ

BDCFEHG�EHGucFPNW[f"EHGhW[b_R6VNC7W�GNJUOXW�OXW"VhP<EHf~JUG���W�SUyFVNJUEHY7W[Z�EHYLVNC7W�cFPNW"lmE_S`MFGuGhW[fgVNE_S`Y�o
È7SUP:¤2MFf"bHEHZ7W[JUYXGNE_d`YFJQVNM7PNWU\sVNC7W[GhWIGhcqJUfgW[G�JQPNWIGhcqC7W"PNW[G2JUYFZ6CsR^c*W"P<GhcqC7W"PNW[G Æ CsR^c*W"PNy*S`b_S`EHZFGkÇ<\`JUYFZ
EHY�SUVNC7W"P/GNE_d`YFJQVNM7PNW[GãVNC7W"R�JQPNWuVNC7W�fgSUPNPNW[Ghc*S`YFZFEHY7d�dUW[Y7W"P<JUbHE§¦[JQVNE_S`YFG"o��xY�cqJQPNVNEHf"MFbHJQP[\�TaSUP Æ �2ÿ$»WÇ ö
Æ §%ÿ�� � §�Ç���WLSUyFVNJUEHY ø�«�·ç·¡¶L¶Y«N­QÀÂÁ$®W½k«NÃ)¶¡·�Ä7«tTaSUP æ ö §LJUYFZ ®%¬ç¶¡·Xø�«u·ç·¡¶L¶Y«N­7ÀÂÁ$®W½k«NÃ)¶¡·�Ä7«tTaSUPæ ö � §Qo�BDC7W"R#CFJ[lUW�VNC7WeVhSUc*S`b_SUdUR#SUT�a Ô w�ô � ��JUYFZ�� Ô w�ô � a�ô6PNW[Ghc*W[fgVNE_lUW[b_R�JUYFZ�\DJUG
OXW[YsVNE_S`Y7W[Z�y*W"TaSUPNWU\FVNC7W"R�GhS`b_lUW�VNC7W�lQJUf"MFMFO ¤2EHYFGhVhW[EHY�W[]^MFJQVNE_S`YFGD��E_VNC�JXc*S`GNE_VNE_lUW Æ Y7W"d`JQVNE_lUW�Ç
fgS`GNOXS`b_SUd`EHf"JUbãfgS`YFGhVNJUYsV"o
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áxâ Ò ß Ò �5�� ¡�F�B5 Ï ß ÏBà  �Õ ÏOå�å6F°D!F ÕÐÕ Ò �5�� ¡� D è Ï � Ò �?�?�
È+EHYFJUbHb_RU\�E_V���EHbHb�y*W/MFGhW"T0MFbQVhS�GhW"W2VNC7W2O?J�v7EHO?JUbHb_RIGhRmO?OXW"VhP<EHf-OXW"VhP<EHf"G�EHY~GhS`OXW/SUVNC7W"P�fgS^SUP<ZFEHYFJQVhW
GhRmGhVhW[O?G"o:È7SUP æ ö £m\qVNC7W"PNW�EHGDY7SUVNCFEHY7d?Y7W"��VhS�GNJ[R�GNEHYFfgW�VNCFEHGDEHG�ÉNMFGhVDVNC7WXê|JQV�OXW"VhP<EHfQouBDC^MFG
��W�TaSmf"MFG�S`Y æ õö £mo
È+E_P<GhVuSUT+JUbHbË\7b_W"V�MFG�Y7SUVhW~VNCFJQV�W[GNGhW[YsVNEHJUbHb_R6S`YFb_R6VNC7W~GNE_d`YLSUT æ O?JQVhVhW"P<G�JUGpm æ msS`YFb_R6WNØ*W[fgVNGDVNC7W
S$lUW"P<JUbHb2GNE§¦"W?SUTuVNC7W6GhcqJUfgW6JUYFZ�Y7SUVNCFEHY7d�W[bHGhW Æ JUYFZrf"JUY�VNC7W"PNW"TaSUPNW?y*W?JQyqGhSUPNy*W[Z�EHY4VNC7W6GNf"JUb_W
T0JUfgVhSUP ­ Æ ��Ç+SUT�VNC7WIOXW"VhP<EHf Æ § V oH§�ÇeÇ<o�BãS�GhW"WIVNCFEHG/Y7SUVhWIVNCFJQV2y^RXPNW[GNf"JUbHEHY7d�SUT t \ t · ö m æ m ô]\ � t \sVNC7W
OXW"VhP<EHf Æ § V oH§C¢WÇDf"JUY�y*W~cqM7VDEHYsVhSXVNC7W~TaSUP<O�87 � ö §m æ m Æ � t · �§VÄ t · � þ t · � �8� � Í Ô w�ô Î Ç � Æ § V o # Ö Ç

BDC^MFG���W~��EHbHbWÉNMFGhVDY7W"W[Z�VhS6fgS`YFGNEHZ7W"PDVNC7W�f"JUGhW[G æ ö Ät§Qo
È7SUP æ ö þ §Q\F��W�CFJ[lUW �87 � ö � t �

§ �Tt � þ t � �8� � Í Ô w�ô Î � Æ § V o #�¼WÇ
BDC^MFG"\-SUy^lmE_S`MFGNb_R�VNC7WLP<JUY7dUWLSUT t EHG�PNW[GhVhP<EHfgVhW[Z�VhS t�Ö §LJUYFZ
y^R�VNC7W�f<CFJUY7dUW�SUT�lQJQP<EHJQyqb_W[Gt ö GNEHY « \ãVNC7W?OXW"VhP<EHfXf"JUY�y*WtcqM7V�EHYsVhSLVNC7W6GhVNJUYFZFJQP<Z4TaSUP<O SUT�VNC7W6OXW"VhP<EHf�S`Y&a Ô EHY4c*S`bHJQP
fgS^SUP<ZFEHYFJQVhW[G"\ �87 � ö � « � þ GNEHYe� « �8� � Í Ô w�ô Î � Æ § V o #�¢WÇ
BDCFEHG�O?JQ{UW[G-E_V+f"b_W[JQP-VNCFJQV+VNC7WuGNEHY7d`MFbHJQP<E_VnR~JQV t ö §uEHG$ÉNMFGhV+JKfgS^SUP<ZFEHYFJQVhWuGNEHY7d`MFbHJQP<E_VnRUoã�ÎV���S`MFbHZ
JUbHGhS?JQcFc*W[JQPDE_TãS`Y7W~�DPNSUVhW�VNC7W�OXW"VhP<EHfIS`Y�VNC7W~Vn��SQwnGhcqC7W"PNW�EHY�VhW"P<O?G�SUT�VNC7W~P<JUZFEHJUb*fgS^SUP<ZFEHYFJQVhWt ö GNEHY ? \ �8� � ö ��? � þ GNEHY � ?��8@ � ö � t �

§ �Tt � þ t � �8@ � � Æ § V o I%£�Ç

È7SUP æ ö � §Q\FS`Y�VNC7W~SUVNC7W"PICFJUYFZ�\7��W�CFJ[lUW�87 � ö � t �
§ þ t � þ t � �8� � Í Ô w�ô Î � Æ § V o Im§�Ç

BDC^MFG�VNC7W~P<JUY7dUWKSUT t EHG:£ ÖÆt � ° \7JUYFZL��W�f"JUY�MFGhWKVNC7W~f<CFJUY7dUW�SUTãlQJQP<EHJQyqb_W[G t ö GNEHYFC « VhS
�DP<E_VhW~VNC7W�OXW"VhP<EHf�JUG �87 � ö � « � þ GNEHYFCC� « �8� � Í Ô w�ô Î � Æ § V o I�#WÇ
BDCFEHG�EHGuVNC7W�GhVNJUYFZFJQP<Z�OXW"VhP<EHf~SUT+J?CsR^c*W"PNy*S`b_S`EHZ�å Ô EHYLc*S`bHJQPDfgS^SUP<ZFEHYFJQVhW[G"o
È+EHYFJUbHb_RU\my^R�O?JQ{mEHY7dtVNC7W�f<CFJUY7dUW�SUT+lQJQP<EHJQyqb_W[Gt ö �t Æ § þ æB�t � � V Ç w�ô ÿ Æ § V o I�IWÇ

S`Y7W�f"JUY�cqM7VuVNC7W�OXW"VhP<EHf~EHYLVNC7W�TaSUP<O�87 � ö Æ § þ æB�t � � V Ç w � Æ � �t � þ �t � �8� � Í Ô w�ô Î Ç � Æ § V o I V Ç
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��SUVhW?VNCFJQV~VNCFEHGKZFE»Ø*W"P<G�y^ReVNC7W¾½^²%¬C´?²%­kÄ,®%¯a´?®W½C¶Â²%­ Æ § þ æB�t � � V Ç$w ��= £LTaPNS`O VNC7W>ê|JQV~OXW"VhP<EHfQo
Å Y7WIGNJ[RmG2VNCFJQVuGNMFf<C6J�OXW"VhP<EHf�EHGÐ½^²%¬C´?²%­kÄ,®%¯�¯ ³3�:®�¶0o2BDC^MFG/��CFJQV2��WICFJ[lUWKGNC7S$��Y6EHG/VNCFJQV2W"lUW"PNR
O?J�v7EHO?JUbHb_R�GhRmO?OXW"VhP<EHf�GhcqJUfgW�EHG/fgS`Y7TaSUP<O?JUbHb_RXê|JQV"o/��SUVhW�VNCFJQV2fgS`Y7TaSUP<O?JUbHb_R�ê|JQV"\sS`YXVNC7WDSUVNC7W"P
CFJUYFZ�\�Z7S^W[G~Y7SUV~EHOXcqb_R�O?J�v7EHO?JUbHb_R�GhRmO?OXW"VhP<EHf�JUG~VNC7WXfgS`Y7TaSUP<O?JUb+T0JUfgVhSUP�fgS`MFbHZ�JUbHGhSLy*WtJUYsR
T0MFYFfgVNE_S`YLSUT+VNC7W~P<JUZFEHJUb�JUYFZ�JUY7d`MFbHJQPDlQJQP<EHJQyqb_W[G"o

áxâ Ò&y �oG Ò �$��Ó��O��¨ zyÏOå Ø Ò ��ß Ò �5�� ¡�
¨IJ[lmEHY7d�Z7W"VhW"P<O?EHY7W[ZrVNCFJQVXVNC7W�OXW"VhP<EHf6SUTKJ4O?J�v7EHO?JUbHb_R�GhRmO?OXW"VhP<EHfLGhcqJUfgW�EHGtSUT�VNC7W�GNEHOXcqb_W
TaSUP<O Æ § V oH§�Ç<\+��W6f"JUY
Y7S$��Z7W[ZFMFfgW?VNCFJQV�J�GhcqJUfgWgwzVNEHOXW�OXW"VhP<EHfXGNJQVNEHGhTaRmEHY7d�VNC7WL��S`GNOXS`b_SUd`EHf"JUb
Ú/P<EHYFf"E_cqb_WKf"JUY�y*W�f<C7S`GhW[Y�VhS?y*W~SUT�VNC7W�TaSUP<O�87 � ö � � ��� þ ­ � Æ ��Ç J � t �

§ �¬æ8t � þ t � �8� � K � Æ § V o I�jWÇ

¨�W"PNW2��W�CFJ[lUW�MFGhW[Z~VNC7W2T0JUfgVãVNCFJQV Æ JUGãEHY~VNC7W�JUYFGNJQVe¦2TaSUP�JDGhcqC7W"P<EHf"JUbHb_RIGhRmO?OXW"VhP<EHf-OXW"VhP<EHf�Ç�Y7S`Ymw
VhP<E_lQJUb ý 	A	 JUYFZ ý 	 � f"JUY�y*WIPNW[OXS$lUW[ZLy^R6JtfgS^SUP<ZFEHYFJQVhWIVhP<JUYFGhTaSUP<O?JQVNE_S`Y�o-BDCFEHG�OXW"VhP<EHf�EHG�{mY7S$��Y
JUG�VNC7WuÙG­k·Â«�ø%Ä,®%¬a¬aÃÂµ:²�.^«N­N¶�À?²%¬aÃY�¾®%¯ ùW«N­ëÄ7«?¶¡­k·L½�SUP:ÉNMFGhV~VNC7W�kDSUy*W"PNVNGhS`Ymwz��JUb_{UW"P�OXW"VhP<EHfQ\+JUYFZ
GhcqJQVNEHJUb|fgS^SUP<ZFEHYFJQVhW[GuEHY?��CFEHf<C?VNC7WKOXW"VhP<EHf�VNJQ{UW[GuVNCFEHG/TaSUP<O:JQPNWKf"JUbHb_W[ZP½^²%Ä,²%¸�·�¬0ûQ½^²C²%­eø%·�¬5®�¶Y«kÀ·\
TaSUPDPNW[JUGhS`YFGDVNCFJQVD��EHbHb|y*W[fgS`OXW�JQcFcqJQPNW[YsVDy*W[b_S$��o
È+E_P<GhV�SUT-JUbHbË\7Y7SUVhW�VNCFJQV"\qGNEHYFfgW ý 	A	 ö � §~EHGDJXfgS`YFGhVNJUYsV"\qS`Y7W�CFJUG%  	A	 ö §

# Æ # " 	 ý  	 � "  ý 	A	 Ç ö £ � Æ § V o I�lWÇ

BDC7W"PNW"TaSUPNW~VNC7W�lUW[fgVhSUP�ºqW[bHZ " 	 EHG�dUW"SmZ7W[GNEHfQ\7��CFEHf<C�f"JUY�y*W~WgvmcFPNW[GNGhW[Z�JUG�VNC7W�GhVNJQVhW[OXW[YsV�VNCFJQVÙ 	 " 	 � ö %  	A	 "  ö £ � Æ § V o I Ö Ç

�xY�GNEHOXcqb_W"PuVhW"P<O?G�VNCFEHG�OXW[JUYFGDVNCFJQVDVNC7W�f"M7PNlUW[G çü ö u�µË� 7 � � \�/« Æ çü Æ � Ç^ÿ�� Æ � ÇeÇ ö Æ çü 4 ÿ � Ç Æ § V o I�¼WÇ

JQPNW�dUW"SmZ7W[GNEHf"G"oh¨�W[YFfgWU\�EHY�VNCFEHG�fgS^SUP<ZFEHYFJQVhW�GhRmGhVhW[O�\|SUyqGhW"PNlUW"P<G�PNW[O?JUEHYFEHY7d?JQV�ºFvmW[Z�lQJUbHM7W[GDSUT
VNC7W�GhcqJQVNEHJUb�fgS^SUP<ZFEHYFJQVhW[G�JQPNW�EHY�TaPNW"W�T0JUbHbËo2�xY�SUVNC7W"P���SUP<ZFG"\qVNC7W�fgS^SUP<ZFEHYFJQVhW�GhRmGhVhW[O EHG�T0JUbHbHEHY7d
��E_VNC�VNC7W[O SUPë½^²%Ä,²%¸�·�¬0ûU\/JUYFZ�VNC7W6cFPNSUc*W"P�VNEHOXW�JUb_S`Y7d�GNMFf<C�dUW"SmZ7W[GNEHf"G�fgS`EHYFf"EHZ7W[G���E_VNC�VNC7W
fgS^SUP<ZFEHYFJQVhWXVNEHOXWU\ ��� ö � �·o��ÎV�EHGIVNC7W[GhWXSUyqGhW"PNlUW"P<G~SUTufgS`YFGhVNJUYsV çü SUP�fgS`YFGhVNJUYsV Æ t ÿ ? ÿ @ ÇI��C7S
JUbHb�GhW"W�VNC7W�GNJUOXW�EHGhSUVhPNSUcqEHfKMFYFE_lUW"P<GhW�JQV�JXd`E_lUW[Y�lQJUbHM7W~SUTN�·o
BDCFEHG�O?J[R�GhS`MFYFZ�JXyqE_V�GhVhP<JUY7dUW�yqM7VDJXdUS^SmZ��uJ[RLVhS6lmEHGNMFJUbHE§¦"W~GNMFf<C�J?fgS^SUP<ZFEHYFJQVhW�GhRmGhVhW[O EHG"\
JUGDEHYëÈ+E_d`M7PNWX§C¢^\qJUGDJ?OXW[GNCLSUT+fgS^SUP<ZFEHYFJQVhW�bHEHY7W[GuZ7P<J[��YLS`Y�JtyqJUbHb_S^S`YLVNCFJQVDEHGuy*W[EHY7dtEHY�ê|JQVhW[Z
SUP�Z7WNê|JQVhW[Z Æ JUf"fgSUP<ZFEHY7dtVhS?VNC7W~y*W[CFJ[lmE_S`M7PuSUT ­ Æ ��ÇeÇ<o�ÞIP<J[��GhS`OXW�Z7SUVNG�S`YLVNCFJQV�yqJUbHb_S^S`Y Æ VNCFJQV
��EHbHbmW"lUW[YsVNMFJUbHb_RXPNW"cFPNW[GhW[YsV2d`JUbHJ�v7E_W[G2SUPuf"bHMFGhVhW"P<G/SUT*d`JUbHJ�v7E_W[GkÇ<o ÝIG2VNC7W�yqJUbHb_S`Y?EHG/y*W[EHY7d�EHY�ê|JQVhW[Z
SUP�Z7WNê|JQVhW[Z�\�VNC7W?Z7SUVNG���EHbHb+OXS$lUW�yqM7V~VNC7W6fgS^SUP<ZFEHYFJQVhW?bHEHY7W[GK��EHbHb+OXS$lUW���E_VNC4VNC7W[O JUYFZ�VNC7W
Z7SUVNG�PNW[O?JUEHY�JQV�ºFvmW[Z�GhcqJQVNEHJUb|fgS^SUP<ZFEHYFJQVhWIlQJUbHM7W[G"o-BDC^MFG"\mJUG���WKY7S$�j{mY7S$��\mPNW"d`JQP<ZFb_W[GNG2SUT�VNC7W
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È+E_d`M7PNW?§C¢^�/�xbHbHMFGhVhP<JQVNE_S`Y�SUT+J?fgS`OXS$lmEHY7d6fgS^SUP<ZFEHYFJQVhW�GhRmGhVhW[O���¤/lUW[Y�VNC7S`M7d`C�VNC7W�GhcqC7W"PNW Æ MFYFE�w
lUW"P<GhW�Ç�WgvmcqJUYFZFG"\*VNC7W
Ýr� G Æ d`JUbHJ�v7E_W[GkÇDPNW[O?JUEHY4JQVKVNC7WXGNJUOXWXGhcqJQVNEHJUb+fgS^SUP<ZFEHYFJQVhW[G"o�BDC7W[GhWtVhP<J�w
ÉhW[fgVhSUP<E_W[GDJQPNWKdUW"SmZ7W[GNEHf"G�JUYFZLC7W[YFfgWKVNC7W�Ýr� G Æ d`JUbHJ�v7E_W[GkÇ�f"JUYLy*WKfgS`YFGNEHZ7W"PNW[Z�VhSXy*WKEHY6TaPNW"WKT0JUbHbËo
BDC7Wxºqd`M7PNW�JUbHGhS�GNC7S$��GDVNCFJQVIE_V�EHG�VNC7W�Y^MFO�y*W"P�Z7W[YFGNE_VnRLc*W"PIMFYFE_VDfgS^SUP<ZFEHYFJQVhW�lUS`bHMFOXW�VNCFJQVIEHG
fgS`YFGhW"PNlUW[Z�\O¬5²�¶�VNC7W�Z7W[YFGNE_VnR�c*W"PDMFYFE_VucFPNSUc*W"P�lUS`bHMFOXWUo

y*W[CFJ[lmE_S`M7P2SUT ­ Æ ��Ç<\^VNC7W[GhWKZ7SUVNG2TaS`bHb_S$��J�dUW"SmZ7W[GNEHfQ\mJUYFZ6��W���EHbHb7VNC^MFG/VNCFEHY7{tSUT�d`JUbHJ�v7E_W[G�EHYXVNCFEHG
Z7W[GNfgP<E_cFVNE_S`Y�JUG�y*W[EHY7dXEHYLTaPNW"W�T0JUbHbËo
ÝIY7SUVNC7W"PDJUZ7lQJUYsVNJQdUW�SUTãVNCFEHGufgS^SUP<ZFEHYFJQVhWKGhRmGhVhW[O EHG�VNCFJQVuVNC7W~GNE�v^wzcqJQP<JUOXW"VhW"P�T0JUO?EHb_RXSUT�EHGhS`OXWgw
VhP<E_W[G:ÉNMFGhV�JUfgVNG�S`Y�VNC7W�GhcqJQVNEHJUb/cqJQPNV�SUT�VNC7W�OXW"VhP<EHfQoL�xYFZ7W"W[Z�\+b_W"V�G ð " ð�y*W6J¾Ë�EHbHbHEHY7dLlUW[fgVhSUPSUTuVNC7W6O?J�v7EHO?JUbHb_R�GhRmO?OXW"VhP<EHfXGhcqJQVNEHJUb-OXW"VhP<EHfQo�BDC7W[Y�G ð " ð�EHG�JUbHGhSeJÊË�EHbHbHEHY7d6lUW[fgVhSUP�SUTuVNC7WkDSUy*W"PNVNGhS`Ymwz��JUb_{UW"P�OXW"VhP<EHfQo BDCFEHG���S`MFbHZéY7SUV�y*W�VNC7W�f"JUGhWrE_T�S`Y7WrCFJUZjWUo d7o�O?JUZ7W�JUY ü w
Z7W"c*W[YFZ7W[YsV�fgS^SUP<ZFEHYFJQVhW?VhP<JUYFGhTaSUP<O?JQVNE_S`Y�SUT}�ISUP�J��nwnZ7W"c*W[YFZ7W[YsV�fgS^SUP<ZFEHYFJQVhW?VhP<JUYFGhTaSUP<O?JQVNE_S`Y
SUT|VNC7W ü ð o+�xY�VNC7S`GhWDf"JUGhW[G/VNC7W"PNW���S`MFbHZ�SUT*fgS`M7P<GhW�GhVNEHbHb^y*W�GNE�v>Ë�EHbHbHEHY7dDlUW[fgVhSUP<G"\^yqM7V+VNC7W"R���S`MFbHZ
CFJ[lUW�J?OXSUPNW�fgS`OXcqbHEHf"JQVhW[Z�TaSUP<O�o
BDC7W�OXW"VhP<EHfKSUT+VNC7W~VNC7PNW"WgwnGhcqJUfgW�JQV�fgS`YFGhVNJUYsV��uEHG

ý ð m öè­ � Æ ��Ç ïý ð m ÿ Æ § V o I�¢WÇ

��C7W"PNW ïý ð m EHG�VNC7W2O?J�v7EHO?JUbHb_RKGhRmO?OXW"VhP<EHf-GhcqJQVNEHJUb`OXW"VhP<EHfQo+BDC^MFG�TaSUP æ ö þ §Q\ ­ Æ ��Ç�ZFE_PNW[fgVNb_RId`E_lUW[G
VNC7WKGNE§¦"W Æ P<JUZFEHMFGkÇ�SUT�VNC7WKMFYFE_lUW"P<GhWUo�È7SUP æ ö � §Q\mGhcqJUfgWKEHG�EHY�º|YFE_VhWU\sGhS�Y7StGNMFf<C�EHYsVhW"PNcFPNW"VNJQVNE_S`Y
EHG/c*S`GNGNE_yqb_WU\QyqM7V2Y7W"lUW"PNVNC7W[b_W[GNG ­ Æ ��Ç-GhVNEHbHb7GhW"VNG/VNC7WIGNf"JUb_WDTaSUP2VNC7W�dUW"S`OXW"VhPNRXSUT*VNC7WIMFYFE_lUW"P<GhWU\`WUo d7o
EHY�VNC7W�GhW[YFGhW�VNCFJQV�VNC7W�f"M7PNlQJQVNM7PNW�GNf"JUbHJQP�N Í � Î SUT-VNC7W�OXW"VhP<EHf ý ð m EHGDPNW[bHJQVhW[ZeVhS6VNC7Wtf"M7PNlQJQVNM7PNWGNf"JUbHJQPÆïN Í � Î SUT ïý ð m y^R N Í � Î Æ ��Ç ö §­ � Æ ��Ç ïN Í � ÎT� Æ § V o V £�Ç
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È+EHYFJUbHb_RU\2TaSUP æ ö £m\�VNC7PNW"WgwnGhcqJUfgW�EHG>ê|JQV6JUYFZ�JUbHGhSrEHY�º|YFE_VhWU\/yqM7VtS`Y7WefgS`MFbHZ�PNW"cqbHJUfgW�� � y^RJ�VNC7PNW"WgwzVhSUP<MFG�¼ � Æ GhVNEHbHb+O?J�v7EHO?JUbHb_R�GhRmO?OXW"VhP<EHftJUYFZ¾ê|JQVKyqM7VKY7S$�þfgS`OXcqJUfgVkÇIJUYFZ�VNC7W[Y ­ Æ ��Ç��S`MFbHZ�S`YFfgW�JQd`JUEHY�y*W~PNW[bHJQVhW[ZeZFE_PNW[fgVNb_R�VhS6VNC7W�GNE§¦"W�SUT+VNC7W�MFYFE_lUW"P<GhW�JQVIfgS`YFGhVNJUYsV��·o�ÝIYsR^�uJ[RU\
EHY�JUbHb�f"JUGhW[G"\ ­ Æ ��Ç�cqbHJ[RmG�VNC7W~PNS`b_W~SUT-J Æ JUYFZ�EHGu{mY7S$��Y�JUGDVNC7W�Çx½^²�ÀkÄ'·L½�À?½^®%¯d«�´?®W½C¶Â²%­·o
��SUVhW�VNCFJQV�VNC7W�f"JUGhW æ ö þ §KSUc*W[Y7W[ZLM7c�TaSUP�VNC7W~lUW"PNR7ºqP<GhV�VNEHOXW~VNC7WKc*S`GNGNE_yqEHbHE_VnRtSUT+fgS`YFGNEHZ7W"Phw
EHY7d7\`W"lUW[Y6fgS`YFfgW[E_lmEHY7d7\sJUY6MFYsy*S`MFYFZ7W[Z�yqM7V�º|YFE_VhW�MFYFE_lUW"P<GhW�ß+BDC7W[GhWDJUYFZXSUVNC7W"P2dUW[Y7W"P<JUbHE§¦[JQVNE_S`YFG
O?JUZ7W6c*S`GNGNE_yqb_Wty^R�J�dUW[Y7W"P<JUb/PNW[bHJQVNE_lmEHGhVNEHfXJQcFcFPNS`JUf<CrVhS�fgS`GNOXS`b_SUdUR�JQPNW�EHOXc*SUPNVNJUYsV�JUG�OXSUPNW
YFJUE_lUW Æ ��W"�DVhS`YFEHJUY5ÇuOXSmZ7W[bHG�SUT-VNC7W�MFYFE_lUW"P<GhW�EHO?OXW[ZFEHJQVhW[b_R�b_W[JUZ�VhS6cqJQP<JUZ7S[vmW[G�SUPKfgS`YsVhP<JUZFEHf·w
VNE_S`YFG"o Å Y7W~SUT+VNC7W[O ��W���EHbHb|Wgv7JUO?EHY7W~yFP<E_WNêqR?y*W[b_S$��o

�¢ò =?¨�1W�t¨�5F¨P´�M ;�;LK�3?'21`.L�+1
Ô å G Ò �2ÓÑí æ2Ï � Ï ��� à

Å Y7W�cqJQP<JUZ7S[v*\Uc*SUcqMFbHJQP<E§¦"W[Z�y^R Å b_y*W"P<G Æ §C¼�#�lWÇ�yqM7V�Y7SUVNEHfgW[Z�y*W"TaSUPNW�y^R�SUVNC7W"P<G+EHGãVNC7WuTaS`bHb_S$��EHY7d7o
¨�WIJUGh{UW[Z?VNC7W�GhW"W[O?EHY7d`b_RtEHYFY7Smf"M7S`MFG+]^M7W[GhVNE_S`Y�îx�jCsRXEHG-VNC7W�Gh{^RXZFJQPN{tJQV2YFE_d`CsVkìCïmo ÝIf"fgSUP<ZFEHY7d
VhS6CFEHG�f"JUbHf"MFbHJQVNE_S`Y�\7PNW"cFPNSmZFMFfgW[ZLy*W[b_S$��\7VNC7W�Gh{^RLGNC7S`MFbHZ�EHYFGhVhW[JUZLy*W�EHY�º|YFE_VhW[b_R?yFP<E_d`CsV"o
BDC7W�GNEHOXcqb_W[GhV�JUGNGNMFOXcFVNE_S`Y�S`Y7W�fgS`MFbHZrO?JQ{UWLEHYrfgS`GNOXS`b_SUdUR Æ cFP<E_SUP�VhS�VNC7W�ZFEHGNfgS$lUW"PNR�SUT�VNC7W
¨IM7yFyqb_WKWgvmcqJUYFGNE_S`Y5Ç�EHGuVNCFJQVDVNC7W�MFYFE_lUW"P<GhW�EHG�GhVNJQVNEHfQ\qEHY�º|YFE_VhWKJUYFZ�C7S`OXSUdUW[Y7W"S`MFGNb_R7º|bHb_W[ZL��E_VNC
GhVNJQP<G"o �xYpT0JUfgV"\IVNCFEHG�EHG6cFPNSUyqJQyqb_R�VNC7W4YFJUE_lUW�cqEHfgVNM7PNW�S`Y7W4CFJUGLEHY�O?EHYFZ#��C7W[Y�b_S^SU{mEHY7d�JQV
VNC7WXGhVNJQP<G~JQV�YFE_d`CsV"\�JUYFZ4fgW"PNVNJUEHYFb_R�TaSUP�JLb_S`Y7d�VNEHOXWXJUGhVhPNS`Y7S`OXW"P<G~CFJUZ4Y7SLPNW[JUGhS`Y4VhSLy*W[bHE_W"lUW
SUVNC7W"PN��EHGhWUo
¨�S$��W"lUW"P[\|VNC7W[GhW�GNEHOXcqb_WKJUGNGNMFOXcFVNE_S`YFG�EHO?OXW[ZFEHJQVhW[b_R6b_W[JUZ�VhS�JtcqJQP<JUZ7S[v*\qYFJUOXW[b_R�VNC7W�fgS`YFf"bHMmw
GNE_S`Y�VNCFJQVIVNC7W�YFE_d`CsVxwnGh{^R�GNC7S`MFbHZ�y*W�EHY�º|YFE_VhW[b_R6yFP<E_d`CsV Æ SUPKJQVKb_W[JUGhV�lUW"PNR�yFP<E_d`CsVkÇu��C7W"PNW[JUG"\|JUG
��W?{mY7S$��\ãVNC7W6Gh{^R4EHG~JUfgVNMFJUbHb_R4]^MFE_VhW?ZFJQPN{4JQV�YFE_d`CsV"o?BDCFEHG~EHG~J�YFEHfgWXWgv7JUOXcqb_WXSUTuC7S$��lUW"PNR
GNEHOXcqb_WKSUyqGhW"PNlQJQVNE_S`YFGDf"JUYeJUfgVNMFJUbHb_R�VhW[bHb�MFGDGhS`OXW"VNCFEHY7d?Z7W"W"c�JQy*S`M7VDYFJQVNM7PNW Æ EHYLVNCFEHGDf"JUGhWU\qVNC7W
YFJQVNM7PNW~SUT+VNC7W�MFYFE_lUW"P<GhW�Ç<o/BDC7W~JQPNd`MFOXW[YsVDP<MFYFG�JUGDTaS`bHb_S$��G"o

§QoÐÝIGNGNMFOXWuVNCFJQV/VNC7W"PNW�EHG-J�GhVNJQP/SUT|yFP<E_d`CsVNY7W[GNG Æ bHMFO?EHY7S`GNE_VnRaÇ 7 JQV2ZFEHGhVNJUYFfgW t o+BDC7W[Y�\sGNEHYFfgW
VNC7W�GhVNJQPIGhW[YFZFG�S`M7V�bHE_d`CsV�EHYsVhS6JUbHb�ZFE_PNW[fgVNE_S`YFG"\7VNC7W�JQcFcqJQPNW[YsV�bHMFO?EHY7S`GNE_VnR/| Æ Y7W"d`b_W[fgVNEHY7d
JQyqGhSUPNcFVNE_S`Y5Ç/��EHbHb|y*W | Æ t Ç ö 7 � V A t � � Æ §Cj^oH§�Ç

#^o��ÎT�VNC7WIY^MFO�y*W"P�Z7W[YFGNE_VnR/�?SUTãGhVNJQP<G�EHG�fgS`YFGhVNJUYsV"\mVNC7W[Y�VNC7WIY^MFO�y*W"P2SUTãGhVNJQP<GuJQVuZFEHGhVNJUYFfgW[G
y*W"Vn��W"W[Y t JUYFZ t þ � t EHG � Ç Æ t Ç ö V AB� t � � t � Æ §Cj^o #WÇ
¨�W[YFfgW�VNC7W~VhSUVNJUbãW[Y7W"PNdURLZ7W[YFGNE_VnRLZFM7W~VhS?VNC7W~P<JUZFEHJQVNE_S`YLSUT-JUbHb*VNC7W�GhVNJQP<GDEHGl ö

V ²4 | Æ t Ç � Ç Æ t Ç ö 7 � V ²4 � t ö ° � Æ §Cj^o IWÇ
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I^oIBDC7W"PNW"TaSUPNW~VNC7W�Gh{^RLGNC7S`MFbHZLy*W�EHY�º|YFE_VhW[b_RXyFP<E_d`CsV"o

��S$�:��CFJQV�EHG�S`Y7W6VhS�O?JQ{UW�SUT�VNCFEHGkìþ�ub_W[JQP<b_R4GhS`OXW6SUT�VNC7W�JUGNGNMFOXcFVNE_S`YFG�EHY�VNC7W�JQy*S$lUWLJQPNW
O�MFf<C�VhS^SeYFJUE_lUWUo?BDC7WX�uJ[R4S`M7V�GNM7dUdUW[GhVhW[Z�y^R Å b_y*W"P<GKEHGKVhS�VNJQ{UW�EHYsVhS�JUf"fgS`MFYsV�JQyqGhSUPNcFVNE_S`Y
WNØ*W[fgVNGKJUYFZ�VhS?c*S`GhVNMFbHJQVhW�GhS`OXW�JQyqGhSUPNyqEHY7dXEHYsVhW"P<GhVhW[bHbHJQP�OXW[ZFEHMFO�o ¥uM7VDVNCFEHGDEHGDJUbHGhS?VhS^S6YFJUE_lUW
y*W[f"JUMFGhW�EHY#JUY#W"VhW"P<YFJUb�MFYFE_lUW"P<GhW���WeGNC7S`MFbHZ#Y7S$� y*WeEHY#JrGhVNJQdUW�SUTKVNC7W"P<O?JUbDW[]^MFEHbHE_yFP<EHMFO�o
¨�W[YFfgW�VNC7W~c*S`GhVNMFbHJQVhW[ZLEHYsVhW"P<GhVhW[bHbHJQPDOXW[ZFEHMFO GNC7S`MFbHZ�W[O?E_V�JUGDO�MFf<C�W[Y7W"PNdURLJUGDE_V�JQyqGhSUPNyqG"\7GhS
VNCFEHG���EHbHb|Y7SUVDPNW[ZFMFfgW~VNC7W�P<JUZFEHJUYsV�W[Y7W"PNdURLZ7W[YFGNE_VnR�W[E_VNC7W"P[o
Å T+fgS`M7P<GhWU\FVNC7W�GhVNJQP<G�VNC7W[O?GhW[b_lUW[G�JQPNW�Y7SUVDVhP<JUYFGhcqJQPNW[YsV"\FGhS?VNC7W"RLfgS`MFbHZ�yqb_SmfN{6S`M7V�bHE_d`CsV�fgS`Otw
cqb_W"VhW[b_ReTaPNS`O ZFEHGhVNJUYsV�GhS`M7P<fgW[G"o,¥uM7V�E_T2VNCFEHG~EHGKVhS�PNW[GNf"M7WXVNC7W?GNE_VNMFJQVNE_S`Y�\�S`Y7WX��S`MFbHZ�Y7W"W[Z�VhS
c*S`GhVNMFbHJQVhW�GhS�O?JUYsR�GhVNJQP<G�VNCFJQVIW"lUW"PNRebHEHY7W~SUT/GNE_d`CsV�W[YFZFG�S`YeJ�GhVNJQP[\|yqM7VDVNC7W[YeVNC7W�YFE_d`CsV�Gh{^R
��S`MFbHZLy*W~yFP<E_d`CsV Æ VNC7S`M7d`C�Y7SUV�EHY�º|YFE_VhW[b_RXyFP<E_d`CsVkÇ�JUYFZ�Y7SUVDZFJQPN{|o
ÙeSmZ7W"P<YXfgS`GNOXS`b_SUd`EHf"JUbFOXSmZ7W[bHG-f"JUYXPNW[GhS`b_lUW�VNCFEHG�cFPNSUyqb_W[O EHYtJKlQJQP<E_W"VnR�SUT|�uJ[RmG"o È7SUP2EHYFGhVNJUYFfgWU\
VNC7W�MFYFE_lUW"P<GhWKfgS`MFbHZ�y*W~GhVNJQVNEHfKyqM7V�º|YFE_VhW Æ VNC7W"PNW~JQPNW�GNMFf<C�GhS`bHM7VNE_S`YFG"\^yqM7VuVNCFEHGuEHGuY7W"lUW"PNVNC7W[b_W[GNG
JUYrMFYFbHE_{UW[b_ReGNfgW[YFJQP<E_S0ÇISUP�VNC7W6MFYFE_lUW"P<GhWXEHG�Y7SUV�W"VhW"P<YFJUb2GNEHYFfgWXVNC7W"PNW?�uJUG�J4� ¥uE_d¾¥uJUY7d7� Æ JUYFZ
VNCFEHGDEHG�J?OXSUPNW�bHE_{UW[b_R�GNfgW[YFJQP<E_S0Ç<o

áxâ Ò s��oG¡G å�ÒUã_à è Ï ��Ó? ¡�O�
��W�CFJ[lUWDJUb_PNW[JUZ7R�ZFEHGNf"MFGNGhW[Z�S`Y7W�SUTqVNC7WuT0MFYFZFJUOXW[YsVNJUbmEHY7cqM7VNGãSUT|GNEHOXcqb_W�fgS`GNOXS`b_SUd`EHf"JUb7OXSmZ7W[bHG"\
YFJUOXW[b_RXVNC7WKfgS`GNOXS`b_SUd`EHf"JUbqcFP<EHYFf"E_cqb_WUo�BDCFEHG/b_W[Z�MFG/VhSXfgS`YFGNEHZ7W"P�GhcqJUfgWgwzVNEHOXW[G���E_VNC6O?J�v7EHO?JUbHb_Rsw
GhRmO?OXW"VhP<EHf~GhcqJUfgWgwnbHE_{UW�GNbHEHfgW[G"o Å Y7W~SUT+VNC7W~TaW"��SUVNC7W"P�VNCFEHY7d`GuVNCFJQV�EHG�Z7WNº|YFE_VhW[b_R6{mY7S$��Y�JQy*S`M7V
VNC7W�MFYFE_lUW"P<GhWU\mJUYFZLVNCFJQVuVhW[bHbHG�MFGuGhS`OXW"VNCFEHY7dXJQy*S`M7VuVNC7WKVNEHOXWgwnZ7W"c*W[YFZ7W[YFfgWISUTãVNC7W�MFYFE_lUW"P<GhWU\mEHG
VNCFJQV�E_V�WgvmcqJUYFZFG�SUP[\FJQV�b_W[JUGhVDVNCFJQV�E_VDJQcFc*W[JQP<G�VhS?y*WKWgvmcqJUYFZFEHY7d7o
�xY�T0JUfgV"\�EHY�VNC7W�§C¢�#%£m� G�JUYFZ�§C¢�I%£m� G"\�VNC7W�JUGhVhPNS`Y7S`OXW"PQ¤2Z7��EHYÛ¨IM7yFyqb_WLO?JUZ7W�J�PNW[O?JQPN{QJQyqb_W
ZFEHGNfgS$lUW"PNR�PNW"d`JQP<ZFEHY7d�VNC7W~OXSUVNE_S`Y�SUTãd`JUbHJ�v7E_W[G"o�¨�WKTaS`MFYFZ�VNCFJQV�bHE_d`CsV�TaPNS`O ZFEHGhVNJUYsV�d`JUbHJ�v7E_W[G�EHG
GhRmGhVhW[O?JQVNEHf"JUbHb_R6PNW[ZmwnGNCFE_TaVhW[Z Æ EHYFfgPNW[JUGhW[Z�EHY6�uJ[lUWgwnb_W[Y7dUVNC��5Ç<\mVNC7W~EHYFfgPNW[JUGhWKy*W[EHY7d�cFPNSUc*SUPNVNE_S`YFJUb
VhS?VNC7W�ZFEHGhVNJUYFfgW � SUT�VNC7W�d`JUbHJ�vmRU\ 4 � ö �`��èð � � Æ §Cj^o V Ç
¨IM7yFyqb_W�EHYsVhW"PNcFPNW"VhW[Z
VNCFEHG�PNW[ZmwnGNCFE_TaV�JUGXZFM7W�VhS�JPÞISUcFcqb_W"PtWNØ*W[fgV?JUYFZ
VNC7W"PNW"TaSUPNW�JUGNfgP<E_y*W[Z
J
­�«�½k«kÀ^Àk·L²%¬5®%¯�¸�«N¯§²C½?·¡¶¡³

Õ
ö u 4 VhS6VNC7W�d`JUbHJ�vmRUo��jCFEHb_WU\qJUGD��W���EHbHb�GhW"WU\qVNCFEHGDcqM7PNWXÞISUcFcqb_W"PIGNCFE_TaV

WgvmcqbHJUYFJQVNE_S`YLEHGuY7SUVuVhW[YFJQyqb_WU\mVNC7WKVhW"P<O?EHY7S`b_SUdUR6CFJUG�GhVNMFfN{|\FJUYFZ_¨IM7yFyqb_WU� G�bHJ[��f"JUYLy*WI�DP<E_VhVhW[Y
EHYLVNC7W�TaSUP<O Õ

ö å � ÿ Æ §Cj^o jWÇ
��C7W"PNW�å�EHGRÜx¿!.�.N¯d«�´ À�½^²%¬$ÀN¶Â®%¬ç¶0o���W���EHbHb*GhW"W�bHJQVhW"P�VNCFJQV�EHY�OXS`GhV�fgS`GNOXS`b_SUd`EHf"JUbãOXSmZ7W[bHG*å EHG
JUfgVNMFJUbHb_R�JXT0MFYFfgVNE_S`YLSUT+VNEHOXWU\qGhS?VNC7Wxå�EHY�VNC7W�JQy*S$lUW�W[]^MFJQVNE_S`Y�GNC7S`MFbHZLVNC7W[Y�y*W�EHYsVhW"PNcFPNW"VhW[Z
JUGDVNC7W�lQJUbHM7WKSUTHå VhSmZFJ[RUo
ÝIfgVNMFJUbHb_RU\|Y7SUV�S`YFb_RLEHY�fgS`GNOXS`b_SUd`EHf"JUbãVhS$RswnOXSmZ7W[bHGDyqM7V�JUbHGhS6EHY�Wgvmc*W"P<EHOXW[YsVNG"\tå�EHG�J?T0MFYFfgVNE_S`Y
SUT-VNEHOXWU\F��E_VNC�f"M7PNPNW[YsVDW[GhVNEHO?JQVhW[Ghê|MFfgVNMFJQVNEHY7dXP<JQVNC7W"PI��EHbHZFb_RUo-�ÎVIEHG�S`Y7W�SUT-VNC7W�O?JUEHY�dUS`JUbHG�SUT

§CIm§



SUyqGhW"PNlQJQVNE_S`YFJUb|fgS`GNOXS`b_SUdUR?VhStZ7W"VhW"P<O?EHY7WRåÃJUG2cFPNW[f"EHGhW[b_RXJUG�c*S`GNGNE_yqb_WU\sJUYFZ?VNC7WKO?JUEHY?cFPNSUyqb_W[O
C7W"PNW�EHG�YFJQVNM7P<JUbHb_R�JtcFPNW[f"EHGhW�Z7W"VhW"P<O?EHYFJQVNE_S`YLSUT+VNC7W�ZFEHGhVNJUYFfgW[G�SUT-ZFEHGhVNJUYsV�d`JUbHJ�v7E_W[G"o
iKJUbHJUfgVNEHf4ZFEHGhVNJUYFfgW[G�JQPNW�TaPNW[]^M7W[YsVNb_R�OXW[JUGNM7PNW[Z�EHYiÄ7«Âû�®%ÃdÁ$®%­^ÀC«�½NÀ Æ Ùec�f�Ç<o|ÝÃcqJQP<GhW[feEHG6VNC7W
ZFEHGhVNJUYFfgW~TaPNS`O ��CFEHf<C�J?GhVNJQP�GNM7yFVhW[YFZFG�JUYeJUY7d`b_W~SUT #XJQP<f·wnGhW[fgS`YFZFG�JQVDVNC7W�Vn��S6ZFEHJUOXW"VhP<EHf"JUbHb_R
SUcFc*S`GNE_VhW�W[YFZFGtSUTKVNC7W�W[JQPNVNC�� G?SUPNyqE_V"o�BDCFEHGtMFYFE_VXJQPNS`GhW�y*W[f"JUMFGhW�SUTKVNC7W�S`bHZ�VhP<E_dUS`Y7S`OXW"VhP<EHf
OXW"VNC7SmZ
SUTIOXW[JUGNM7P<EHY7d�GhVhW[bHbHJQPXZFEHGhVNJUYFfgW[G Æ J�VhP<EHJUY7d`b_WLEHG�Z7W"VhW"P<O?EHY7W[Zry^RrVNC7WLb_W[Y7dUVNC
SUT�S`Y7W
GNEHZ7W�JUYFZeVNC7W�Vn��SLJUZ�ÉNJUfgW[YsV~JUY7d`b_W[GkÇ<o�§�cqJQP<GhW[f�EHG�JQcFcFPNS[v7EHO?JQVhW[b_R¾I � §?£0ô�ñ�f"O�\*J6bHE_VhVNb_W�S$lUW"P
I
bHE_d`CsVxwzRUW[JQP<G"oþBDC7WP¨IM7yFyqb_WefgS`YFGhVNJUYsV�EHG6VNC7W"PNW"TaSUPNW4SUTaVhW[YjWgvmcFPNW[GNGhW[ZjEHY�MFYFE_VNG6SUT�{mO�G)w�ô
Æ Ùec�f�Ç$w�ô[or��W���EHbHb2MFGNMFJUbHb_R�cFPNW"TaW"PtVhS�WgvmcFPNW[GNGtE_V�ÉNMFGhVtEHY
VhW"P<O?GtSUTIEHYslUW"P<GhW�MFYFE_VNG�SUT�VNEHOXWUo
�uM7PNPNW[YsV�W[GhVNEHO?JQVhW[GDTaSUPOå JQPNW�EHYLVNC7W�SUP<Z7W"P�SUT-O?JQd`YFE_VNMFZ7WKP<JUY7dUW�SUTå w�ô ¼®� §?£ ô 4 RUW[JQP<G Æ §Cj^o lWÇ

Æ ��C7W"PNW[JUG�¨IM7yFyqb_WU� GuSUP<E_d`EHYFJUb|W[GhVNEHO?JQVhW��uJUG�OXSUPNW�EHYLVNC7W?§?£�ó~RUW[JQP�P<JUY7dUW�Ç<o¦�§ � ÒaÏ ß ÒaÏ Ó?�O� Ò Õ Ò �2��ÓÐ �� Ï,y �oG Ò �$��Ó��O��¨ zyÏOå Ø Ò �Uß Ò �5�� ¡� Ï �O� b �2ÕHG Ò � Î �O�O�2��Ó
BDC7WtJUEHO SUT2VNCFEHGIJUYFZeVNC7WtGNM7yqGhW[]^M7W[YsVKGhW[fgVNE_S`YFGKEHG�VhS�b_W[JQP<Y�JUGKO�MFf<C4JUGKc*S`GNGNE_yqb_W�JQy*S`M7VIVNC7W
dUW[Y7W"P<JUb�cFPNSUc*W"PNVNE_W[G�SUT�kDSUy*W"PNVNGhS`Ymwz��JUb_{UW"PXdUW"S`OXW"VhP<E_W[G Æ ��E_VNC7S`M7VtMFGNEHY7d�VNC7Wë¤2EHYFGhVhW[EHY�W[]^MFJ�w
VNE_S`YFGkÇ/��E_VNCLVNC7W~JUEHO:SUT�b_S^SU{mEHY7dtTaSUP�SUyqGhW"PNlQJQVNE_S`YFJUb�OXW[JUYFGuSUT+ZFEHGhVNEHY7d`MFEHGNCFEHY7dKWUo d7oqJUOXS`Y7dXVNC7W
OXSmZ7W[bHGu��E_VNC æ ö £�ÿ<Ät§Qo
BãS�dUW"V�J�TaW"W[bHEHY7d�TaSUP�VNC7WIdUW"S`OXW"VhPNR6SUT�VNC7W � f<Cs�uJQP�¦[GNf<CFEHbHZ�OXW"VhP<EHfQ\^��WIGhVNMFZFE_W[Z?VNC7WIcFPNSUc*W"PNVNE_W[G
SUT�JQPNW[JUG�JUYFZ�b_W[Y7dUVNCFG�EHY4VNC7W � f<Cs�uJQP�¦[GNf<CFEHbHZ�dUW"S`OXW"VhPNRUo é W[Y7dUVNCrOXW[JUGNM7PNW[OXW[YsVNG�JQPNWXP<JQVNC7W"P
SUy^lmE_S`MFGuEHY�VNC7W~kDSUy*W"PNVNGhS`Ymwz��JUb_{UW"P�dUW"S`OXW"VhPNRU\|GhSXC7W"PNWI��WKTaSmf"MFGuS`Y�VNC7WKcFPNSUc*W"PNVNE_W[G2SUT�JQPNW[JUG"o
��W��DP<E_VhWKVNC7W�GhcqJQVNEHJUb*cqJQPNVDSUT�VNC7W�kDSUy*W"PNVNGhS`Ymwz��JUb_{UW"PIOXW"VhP<EHf~EHYLc*S`bHJQPDfgS^SUP<ZFEHYFJQVhW[GDJUG�87 � öè­ � � � « � þ ¬ � Æj« Ç �8� � � ÿ Æ §Cj^o Ö Ç

��C7W"PNW ¬ Æj« Ç ö « ÿNGNEHY « ÿNGNEHYFC « TaSUP æ ö £�ÿ þ §%ÿ � §Qoe��S$� VNC7W6P<JUZFEHMFGKSUTDJeGNM7PNT0JUfgW « ö « 4
JQPNS`MFYFZ�VNC7WKc*S`EHYsV « ö £ Æ SUPDJUYsR?SUVNC7W"P�c*S`EHYsV"\^S`M7P�GhcqJUfgW�EHG�EHGhSUVhPNSUcqEHfIJUYFZLC7S`OXSUdUW[Y7W"S`MFGkÇ2EHG
d`E_lUW[Y�y^R � öè­ V/ò 
4 � « öè­ « 4 � Æ §Cj^o ¼WÇ
Å Y VNC7W�SUVNC7W"PrCFJUYFZ�\�VNC7W#JQPNW[JjSUT6VNCFEHG�GNM7PNT0JUfgW�EHG4Z7W"VhW"P<O?EHY7W[Z(y^R(VNC7W�EHYFZFMFfgW[Z OXW"VhP<EHf­ � ¬ � Æj« 4 Ç �8� � JUYFZ�EHG| Æ �$Ç öè­ � ¬ � Æj« 4 Ç V ��ó4 �8@ V ó4 ��? GNEHY ? ö V A ­ � ¬ � Æ �e� ­ Ç � Æ §Cj^o ¢WÇ

È7SUP æ ö £m\FVNCFEHG�EHG�ÉNMFGhVuVNC7W�GhVNJUYFZFJQP<ZLy*W[CFJ[lmE_S`M7P| Æ �$Ç ö V Ae�8�vÿ Æ §Cj^oH§?£�Ç

yqM7V�TaSUP æ ö Ät§KVNC7W�dUW"S`OXW"VhPNR�b_S^SU{mGD]^MFE_VhW�ZFE»Ø*W"PNW[YsV"o
§CI�#



psi Circle of Radius psi1

Circle of Radius psi2

Circle of Radius psi3

psi=psi1

psi=psi2

psi=psi3

È+E_d`M7PNWQ#%£m�'÷KEHGNMFJUbHE§¦[JQVNE_S`Y4SUT�VNC7W æ ö þ §6kDSUy*W"PNVNGhS`Ymwz��JUb_{UW"P�dUW"S`OXW"VhPNR�lmEHJ�J�Vn��SQwnGhcqC7W"PNW
SUT-MFYFE_VuP<JUZFEHMFG"���uE_P<f"b_W[GuSUT+P<JUZFEHMFG « \|OXW[JUGNM7PNW[Z�JUb_S`Y7d?VNC7W�Vn��SQwnGhcqC7W"PNWU\|CFJ[lUW�JUYeJQPNW[J?��CFEHf<C
dUPNS$��GXJQV>ºqP<GhV"\-PNW[JUf<C7W[GXJ4O?J�v7EHO�MFO JQV « ö Ao�%#�JUYFZ
dUS^W[GtVhSP¦"W"PNS4��C7W[Y « « A+o4¤Do d7o
VNC7W4O?J�v7EHO�MFOülQJUbHM7W�SUT�VNC7W�f"E_P<f"MFOXTaW"PNW[YFfgWU\DJQV « ö Ao�%#^\�YFJUOXW[b_Rí#iA+\�EHG�O�MFf<C�GNO?JUbHb_W"P
VNCFJUY�VNC7W�f"E_P<f"MFOXTaW"PNW[YFfgW~SUT-J?f"E_P<f"b_W~��E_VNC�VNC7W�GNJUOXW�P<JUZFEHMFG_Ao�%#XEHY�J'ê|JQVDdUW"S`OXW"VhPNRU\*YFJUOXW[b_R
#iA � Ao�%# ö A � o Å YFb_RtTaSUP « lUW"PNR6GNO?JUbHbqZ7S^W[G2S`Y7WIJQcFcFPNS[v7EHO?JQVhW[b_R?GhW"WKJ�GhVNJUYFZFJQP<Z7¤2MFf"bHEHZ7W[JUY
dUW"S`OXW"VhPNRUo

È7SUP æ ö þ §Q\F��W�CFJ[lUW | Æ �$Ç ö V A ­ ��GNEHYe� Æ �e� ­ Ç � Æ §Cj^oH§U§�Ç
BDC^MFG�VNC7W�JQPNW[J?PNW[JUf<C7W[G�J?O?J�v7EHO�MFO TaSUP*� ö A ­ �%# Æ SUP « ö Ao�%#WÇ<\qVNC7W[Y�ø�«�½?­�«�®�ÀC«kÀDJQd`JUEHY�TaSUP
bHJQPNdUW"P�lQJUbHM7W[G�SUTw�6JUYFZ�dUS^W[GuVhS'¦"W"PNS?JUGV� « A ­ o ÝIb_PNW[JUZ7R?VNC7W~O?J�v7EHO?JUb|JQPNW[Jm\¢| Ê h X ö V A ­ �
EHG�O�MFf<C�GNO?JUbHb_W"PuVNCFJUYLVNC7W�JQPNW[JtSUT+JXGhcqC7W"PNWKSUT�VNC7W~GNJUOXW~P<JUZFEHMFGuEHY_¤2MFf"bHEHZ7W[JUYLGhcqJUfgWU\F��CFEHf<C
��S`MFbHZLy*W V Ae� � ö A � ­ � o
BDCFEHGIy*W[CFJ[lmE_S`M7PKEHGIy*W[GhVKlmEHGNMFJUbHE§¦"W[Zey^RePNW"cqbHJUf"EHY7d�VNC7WtVNC7PNW"WgwnGhcqC7W"PNWty^ReVNC7WtVn��SQwnGhcqC7W"PNW?JUYFZ
b_S^SU{mEHY7deJQV�VNC7WLf"E_P<f"MFOXTaW"PNW[YFfgW?SUT�f"E_P<f"b_W[G�JUGtJ�T0MFYFfgVNE_S`Y�SUT�VNC7W[E_PtZFEHGhVNJUYFfgW6TaPNS`O VNC7W�SUP<E_d`EHY
Æ GhW"W>È+E_d`M7PNW�#%£�Ç<o
È7SUP æ ö � §Q\F��W�CFJ[lUW | Æ �$Ç ö V A ­ � GNEHYFC � Æ �e� ­ Ç�ÿ Æ §Cj^oH§C#WÇ
GhS6EHYLVNCFEHG�f"JUGhW�VNC7W�JQPNW[JXdUPNS$��G�O�MFf<CeOXSUPNW~P<JQcqEHZFb_R?��E_VNCLVNC7W�P<JUZFEHMFG�VNCFJUY�EHYQê|JQV�GhcqJUfgWUo

§CI�I



�xYecFP<EHYFf"E_cqb_WU\mVNCFEHG�ZFEHGhVNEHYFfgVDy*W[CFJ[lmE_S`M7PDSUT/JQPNW[JUGKEHY�VNC7W�OXSmZ7W[bHGD��E_VNC æ ö £�ÿ<Ät§�O?E_d`CsVIJUbHb_S$�
TaSUP�JUY�W[OXcqE_P<EHf"JUb|Z7W"VhW"P<O?EHYFJQVNE_S`Y6SUT æ o È7SUPDEHYFGhVNJUYFfgWU\mS`Y7WKO?E_d`CsVuO?JQ{UW~VNC7WKJUGNGNMFOXcFVNE_S`Y6VNCFJQV
VNC7W"PNW�EHGDJ6C7S`OXSUdUW[Y7W"S`MFGIZFEHGhVhP<E_yqM7VNE_S`Y�SUT-VNC7W�Y^MFO�y*W"PIJUYFZ�yFP<E_d`CsVNY7W[GNGDSUT+d`JUbHJ�v7E_W[G"\|JUYFZ�S`Y7W
fgS`MFbHZ�VhPNR
VhSrZ7W"VhW"P<O?EHY7WLSUyqGhW"PNlQJQVNE_S`YFJUbHb_RrVNC7WeY^MFO�y*W"PXSUTId`JUbHJ�v7E_W[G6JUG?J�T0MFYFfgVNE_S`Y�SUTIVNC7W[E_P
JQcFcqJQPNW[YsVIbHMFO?EHY7S`GNE_VnRUoHÝIGIEHY�VNC7W�ZFEHGNf"MFGNGNE_S`YLSUT Å b_y*W"P<G"�7cqJQP<JUZ7S[v*\qVNC7W�P<JUZFEHJQVNE_S`Yëê|MmvL��S`MFbHZ
y*WDcFPNSUc*SUPNVNE_S`YFJUb7VhS�é ð §��[� � o-�xY7¤2MFf"bHEHZ7W[JUYXGhcqJUfgW Æ æ ö £�Ç<\mS`Y7W���S`MFbHZXWgvmc*W[fgV�VNC7WIY^MFO�y*W"PÇ Æ é>Ç�SUT/d`JUbHJ�v7E_W[G���E_VNCëê|Mmv�dUPNW[JQVhW"PKVNCFJUYEéX\*EËo WUo*ZFEHGhVNJUYFfgW[GIb_W[GNGDVNCFJUY��LVhS�y*W[CFJ[lUWtbHE_{UWx� � \GhS?VNCFJQVDVNC7W~Wgvmc*W[fgVhW[Z¾¤2MFf"bHEHZ7W[JUYLy*W[CFJ[lmE_S`M7P���S`MFbHZLy*WÇ Æ é>Ç ð é w � \ � � Æ §Cj^oH§CIWÇ

ÝIYsR�W[OXcqE_P<EHf"JUb�Z7W"cqJQPNVNM7PNW�TaPNS`O VNCFEHGDy*W[CFJ[lmE_S`M7P�fgS`MFbHZ�VNC^MFGDy*W�JUYeEHYFZFEHf"JQVNE_S`YLSUT/J?MFYFE_lUW"P<GhW
��E_VNC æ õö £m\7yqM7V�f"b_W[JQP<b_RU\7VhS?Z7W[f"EHZ7WKVNCFEHG"\7O?JUYsR6SUVNC7W"PDT0JUfgVhSUP<G Æ PNW[ZmwnGNCFE_TaV"\mW"lUS`bHM7VNE_S`YLSUT+GhVNJQP<G"\
W"VNfQo ÇLCFJ[lUW�VhS6y*W�VNJQ{UW[Y�EHYsVhS�JUf"fgS`MFYsVKJUYFZeGhS6T0JQPIE_V�CFJUGDy*W"W[YeEHOXc*S`GNGNE_yqb_WIVhS�Z7W"VhW"P<O?EHY7W�VNC7W
lQJUbHM7W~SUT æ EHYLVNCFEHG��uJ[RUo

áxâ Ò�Î ��ÓCÕÍ� å � Â  ¡� ÏOåzyXÒ �B¨ D âO {5$�
BDC7W�OXS`GhV�EHOXc*SUPNVNJUYsV6EHY7TaSUP<O?JQVNE_S`Y#JQy*S`M7V6VNC7W�fgS`GNO?EHfeGNf"JUb_WeT0JUfgVhSUP ­ Æ ��Ç?fgS`OXW[G�TaPNS`OüVNC7W
SUyqGhW"PNlQJQVNE_S`Y�SUT2GNCFE_TaVNG�EHYeVNC7W�TaPNW[]^M7W[YFfgR�SUT2bHE_d`CsV�W[O?E_VhVhW[Z�y^ReZFEHGhVNJUYsVIGhS`M7P<fgW[G"o~BãSLf"JUbHf"MFbHJQVhW
VNC7WtWgvmc*W[fgVhW[Z�GNCFE_TaVIEHY4JLkDSUy*W"PNVNGhS`Ymwz��JUb_{UW"P~dUW"S`OXW"VhPNRU\ãb_W"V~MFGIW"dUSQwDSUP~dUW"SmfgW[YsVhP<EHf"JUbHb_R�cqbHJUfgW
S`M7P<GhW[b_lUW[GIJQV�VNC7W�SUP<E_d`EHY t ö £ Æ PNW[OXW[O�y*W"PIVNCFJQV�y*W[f"JUMFGhW�SUT/O?J�v7EHO?JUb�GhRmO?OXW"VhPNR�VNCFEHG�c*S`EHYsV
EHGtJUG�dUS^SmZ�JUGXJUYsR�SUVNC7W"P?JUYFZ
EHY
Y7S��uJ[R
cFP<E_lmEHb_W"dUW[Z5Ç<oe��W�fgS`YFGNEHZ7W"PtJ�P<JUZFEHJUbHb_R4VhP<J[lUW[bHbHEHY7d
W[b_W[fgVhPNSQwnO?JQd`Y7W"VNEHf��uJ[lUW Æ J?bHE_d`CsVuP<J[RaÇuJUYFZ�fgS`YFGNEHZ7W"PDVNC7W~W[]^MFJQVNE_S`Y ��� � ö £XSUP� � � ö°­ � Æ ��Ç � t �

§ �¬æ8t � � Æ §Cj^oH§ V Ç

é W"VKMFGIJUGNGNMFOXW�VNCFJQVIVNC7W��uJ[lUWXb_W[J[lUW[G~J6d`JUbHJ�vmR�b_Smf"JQVhW[Z4JQV t ö t ô JQVIVNC7W�VNEHOXWp� ô o�BDC7W[Y�E_V
��EHbHb|PNW[JUf<CeMFGDJQV�JXVNEHOXWs� 4 d`E_lUW[Y�y^R¬ Æ t ô Ç ö V � ½4 � tÕ § �¬æ8t � ö V 	�
	 ½ � �­ Æ ��Ç � Æ §Cj^oH§CjWÇ

ÝIGDVnR^cqEHf"JUb�d`JUbHJ�v7E_W[GD��EHbHb�CFJ[lUW�fgS`YFGhVNJUYsVIfgS^SUP<ZFEHYFJQVhW[G"\ ¬ Æ t ô Ç Æ ��CFEHf<C�f"JUY�SUT/fgS`M7P<GhW�y*W~d`E_lUW[Y
WgvmcqbHEHf"E_VNb_RU\�yqM7V~VNCFEHG�EHG~Y7SUV�Y7W"W[Z7W[Z�TaSUP�VNC7W?cFPNW[GhW[YsV�JUYFJUb_RmGNEHGkÇIEHG~VNEHOXWgwnEHYFZ7W"c*W[YFZ7W[YsV"oX�ÎT�VNC7W
Y7WgvmVD�uJ[lUW�fgPNW[GhV�b_W[J[lUW[GDVNC7W~d`JUbHJ�vmR�JQV t ô JQVDVNEHOXW�� ô þ 1 � ô \FE_Vu��EHbHb*JQPNP<E_lUW~JQV�JXVNEHOXW�� 4 þ 1 � 4
Z7W"VhW"P<O?EHY7W[ZLy^R ¬ Æ t ô Ç ö V 	�
 ê \ 	�
	 ½ ê \ 	 ½ � �­ Æ ��Ç � Æ §Cj^oH§ClWÇ

� M7yFVhP<JUfgVNEHY7d�VNC7W[GhWeVn��S�W[]^MFJQVNE_S`YFG6JUYFZpO?JQ{mEHY7drVNC7W Æ W[O?EHY7W[YsVNb_R�PNW[JUGhS`YFJQyqb_W�ÇXJUGNGNMFOXcFVNE_S`Y
VNCFJQVDVNC7W�fgS`GNO?EHf~GNf"JUb_W~T0JUfgVhSUP ­ Æ ��ÇuZ7S^W[G�Y7SUVDlQJQPNRLGNE_d`YFE»º|f"JUYsVNb_R?S$lUW"P�VNC7W~c*W"P<E_SmZ 1 ��d`E_lUW[Y�y^R
VNC7W�TaPNW[]^M7W[YFfgR�SUT+bHE_d`CsV"\7��W�SUyFVNJUEHY 1 � 4­ Æ � 4 Ç ö 1 � ô­ Æ � ô Ç � Æ §Cj^oH§ Ö Ç

§CI V



�xYFZ7W"W[Z�\FGNJ[RLVNCFJQV ¯%Æ ��ÇuEHGuVNC7W�EHYsVhW"dUP<JUb�SUTu§�� ­ Æ ��Ç<ouBDC7W[YL��W�CFJ[lUW¯%Æ � 4 þ 1 � 4 Ç � ¯%Æ � ô þ 1 � ô Ç ö ¯%Æ � 4 Ç � ¯%Æ � ô Ç�ÿ Æ §Cj^oH§C¼WÇ

JUYFZ�B�J[Rmb_SUP�WgvmcqJUYFZFEHY7dtVhS.ºqP<GhVuSUP<Z7W"P[\7��W�SUyFVNJUEHY¯ · Æ � 4 Ç 1 � 4 ö ¯ · Æ � ô Ç 1 � ô ÿ Æ §Cj^oH§C¢WÇ

��CFEHf<C�EHGtVNC7WeGNJUOXWeJUG Æ §Cj^oH§ Ö Ç<ojBDC7W"PNW"TaSUPNW�VNC7W�SUyqGhW"PNlUW[Z#TaPNW[]^M7W[YFfgR,� 4 EHGtPNW[bHJQVhW[Z�VhS�VNC7W
W[O?E_VhVhW[Z�TaPNW[]^M7W[YFfgR�� ô y^R � 4� ô ö ­ Æ � ô Ç­ Æ � 4 Ç � Æ §Cj^o #%£�Ç

ÝIGhVhPNS`Y7S`OXW"P<GDbHE_{UWKVhS?WgvmcFPNW[GNGuVNCFEHG�EHYLVhW"P<O?GuSUT�VNC7W~PNW[ZmwnGNCFE_TaVucqJQP<JUOXW"VhW"P Æ GhW"W�VNC7W�ZFEHGNf"MFGNGNE_S`Y
SUT�¨IM7yFyqb_WU� G�bHJ[��JQy*S$lUW�Ç 4 ö � 4 � � ô� 4 ÿ Æ §Cj^o #m§�Ç

��CFEHf<C�EHYLlmE_W"��SUT+VNC7W�JQy*S$lUW�PNW[GNMFb_Vu��W�f"JUY��DP<E_VhW~JUG4 ö ­ Æ � 4 Ç­ Æ � ô Ç � § � Æ §Cj^o #�#WÇ

�ÎT 4 = £ Æ JUYFZ�VNC^MFGDVNC7W�MFYFE_lUW"P<GhW~WgvmcqJUYFZFGkÇ<\FVNC7W"PNW�EHGDJXPNW[ZmwnGNCFE_TaV"\FEHY�J?fgS`YsVhP<JUfgVNEHY7d�MFYFE_lUW"P<GhW
��E_VNC ­ Æ � 4 Ç � ­ Æ � ô Ç�VNC7W�bHE_d`CsVuSUT-ZFEHGhVNJUYsV�d`bHJ�v7E_W[G���S`MFbHZLy*W~yqbHM7WgwnGNCFE_TaVhW[Z�o
Ý(TaW"��PNW[O?JQPN{mG�S`Y�VNCFEHGuPNW[GNMFb_V"�

§QoIBDCFEHG�fgS`GNOXS`b_SUd`EHf"JUbuPNW[ZmwnGNCFE_TaV�CFJUGXY7SUVNCFEHY7deVhS�Z7S4��E_VNCrVNC7W�GhVNJQP[� GtS$��Y�dUP<J[lmE_VNJQVNE_S`YFJUb
ºqW[bHZLw�VNCFJQVIfgS`YsVhP<E_yqM7VNE_S`Y�VhS6VNC7W�PNW[ZmwnGNCFE_TaVDEHG�fgS`OXcqb_W"VhW[b_R�Y7W"d`bHE_d`E_yqb_W�fgS`OXcqJQPNW[ZeVhS6VNC7W
WNØ*W[fgVDSUT+VNC7W�fgS`GNOXS`b_SUd`EHf"JUb�PNW[ZmwnGNCFE_TaV"o

#^oÐÜIYFbHE_{UW�VNC7W�dUP<J[lmE_VNJQVNE_S`YFJUb�PNW[ZmwnGNCFE_TaVD��WtZFEHGNf"MFGNGhW[Z�y*W"TaSUPNWU\|VNCFEHGIfgS`GNOXS`b_SUd`EHf"JUb�PNW[ZmwnGNCFE_TaV
EHG�GhRmO?OXW"VhP<EHfXy*W"Vn��W"W[Y
PNW[fgW[E_lUW"PXJUYFZrW[O?E_VhVhW"P[\-EËo WUo�bHE_d`CsV�GhW[YsV�TaPNS`O VNC7W�W[JQPNVNCrVhS�VNC7W
ZFEHGhVNJUYsV-d`JUbHJ�vmRt��S`MFbHZ?bHE_{UW"��EHGhWuy*W�PNW[ZmwnGNCFE_TaVhW[ZXE_Tq��WDSUyqGhW"PNlUWIJ~PNW[ZmwnGNCFE_TaV+SUT*VNC7W�ZFEHGhVNJUYsV
d`JUbHJ�vmRUo

I^oIBDCFEHG�PNW[ZmwnGNCFE_TaVIEHGKJLfgS`O�yqEHY7W[Z�WNØ*W[fgV~SUT2dUP<J[lmE_VNJQVNE_S`YFJUb-JUYFZPÞISUcFcqb_W"PKPNW[ZmwnGNCFE_TaVNGKJUYFZ4E_V
EHGXY7SUV6lUW"PNR�OXW[JUYFEHY7dUT0MFb�VhS
EHYsVhW"PNcFPNW"VXVNCFEHGXS`YFb_R�EHY�VhW"P<O?GXSUTÎ\�GNJ[RU\DJUÞISUcFcqb_W"P6GNCFE_TaV"o
��W"lUW"PNVNC7W[b_W[GNG"\mJUG�OXW[YsVNE_S`Y7W[Z?y*W"TaSUPNWU\^JUGhVhPNS`Y7S`OXW"P<G�bHE_{UWDVhStZ7SHÉNMFGhV2VNCFJQV"\mf"JUbHbHEHY7d

Õ
ö 4 u

VNC7W~PNW[fgW[GNGNE_S`YFJUb�lUW[b_Smf"E_VnRUo

áxâ ÒcyXÒ �B¨ D âO {5$�,Ì> ¡ÓC� Ï ��� ÒTyXÒaå�Ï �5 ¡�O�ô.os��oG¡G å�Ò í§Ó
f Ï�d 0
��W�CFJ[lUWuGhW"W[Y�VNCFJQV�VNC7W"PNW�EHGãJIfgS`GNOXS`b_SUd`EHf"JUbsPNW[ZmwnGNCFE_TaVãEHY�kDSUy*W"PNVNGhS`Ymwz��JUb_{UW"P+dUW"S`OXW"VhP<E_W[G"o Å M7P
JUEHO ��EHbHb�Y7S$�(y*W�VhSLGhW"WtE_T/JUYFZ�C7S$�(VNC7W[GhW�dUW"S`OXW"VhP<E_W[GKJQPNWtf"JQcqJQyqb_W�SUT/WgvmcqbHJUEHYFEHY7d,¨IM7yFyqb_WU� G
bHJ[�#VNCFJQV-VNC7W�PNW[ZmwnGNCFE_TaV+EHG-JQcFcFPNS[v7EHO?JQVhW[b_R�cFPNSUc*SUPNVNE_S`YFJUb^VhS�VNC7WDZFEHGhVNJUYFfgW�JUYFZXC7S$�#VNC7Wh¨IM7yFyqb_W
fgS`YFGhVNJUYsVIEHGuPNW[bHJQVhW[Z�VhS?VNC7W�fgS`GNO?EHf�GNf"JUb_W~T0JUfgVhSUP ­ Æ ��Ç<o

§CI�j



kDW[bHEHJQyqb_W�ZFJQVNJ?TaSUPKfgS`GNOXS`b_SUd`EHf"JUbãPNW[ZmwnGNCFE_TaVNG�JUG���W[bHbãJUG�TaSUPKZFEHGhVNJUYFfgW�OXW[JUGNM7PNW[OXW[YsVNGIJQPNW�S`YFb_R
J[lQJUEHbHJQyqb_W�TaSUPKGNO?JUbHb�lQJUbHM7W[G�SUT 4 \*JUYFZeVNC^MFG���W���EHbHb�fgS`YFGNEHZ7W"P�VNC7W�f"JUGhWt��C7W"PNW�� 4 � � ô JUYFZ t ô
JQPNW�GNO?JUbHbË\-EËo WUo-GNO?JUbHb�JQVXfgS`GNO?EHf�GNf"JUb_W[G"oUÈ+E_P<GhV�SUT�JUbHbË\-VNCFEHG�JUbHb_S$��GtMFG�VhS4WgvmcqJUYFZ ­ Æ ��Ç�EHY
J
B�J[Rmb_SUPIGhW"P<E_W[G"\ ­ Æ ��Ç öè­ Æ � 4 Ç þ Æ � � � 4 Ç ^­ Æ � 4 Ç þ ô� Æ � � � 4 Ç]��ò­ Æ � 4 Ç þ �6�6� Æ §Cj^o #�IWÇ
é W"V�MFGDEHYsVhPNSmZFMFfgWKVNC7W^Üx¿!.�.N¯d«�Á$®%­e®%Ä7«?¶Y«N­Rå Æ ��Ç�JUYFZ�VNC7WQø�«�½k«N¯d«N­e®�¶¡·L²%¬_Á$®%­e®%Ä7«?¶Y«N­�» Æ ��Ç�y^Rå Æ ��Ç ö

^­ Æ ��Ç­ Æ ��Ç» Æ ��Ç ö � ­ Æ ��Ç?ò­ Æ ��Ç^­ Æ ��Ç � ÿ Æ §Cj^o # V Ç

JUYFZ6Z7W[Y7SUVhWIVNC7W[E_P/cFPNW[GhW[YsV�ZFJ[RXlQJUbHM7W[G/y^R?J�GNM7yqGNfgP<E_cFV�¦"W"PNS7\7EËo WUoHå 4 ö å Æ � 4 Ç-JUYFZ/» 4 ö » Æ � 4 Ç<oå Æ ��Ç-OXW[JUGNM7PNW[G2VNC7WDWgvmcqJUYFGNE_S`Y?lUW[b_Smf"E_VnR?JUG�J�T0MFYFfgVNE_S`YXSUT�VNEHOXWD��CFEHb_W
» Æ ��Ç-OXW[JUGNM7PNW[G/��C7W"VNC7W"P
VNC7WtWgvmcqJUYFGNE_S`YelUW[b_Smf"E_VnR�EHGIEHYFfgPNW[JUGNEHY7d6SUP�Z7W[fgPNW[JUGNEHY7d7oK��WX��EHbHbãJUbHGhSLZ7W[Y7SUVhW ­ 4 öÁ­ Æ � 4 Ç�JUYFZ­ Æ � ô Ç öè­ ô o
�xY�VhW"P<O?G�SUT+VNC7W[GhW�cqJQP<JUOXW"VhW"P<G"\FVNC7W�B�J[Rmb_SUP�WgvmcqJUYFGNE_S`Y�f"JUY�y*WK�DP<E_VhVhW[Y�JUG­ Æ ��Ç öè­ 4 Æ § þ å 4 Æ � � � 4 Ç � ô� » 4 åE�4 Æ � � � 4 Ç]� þ �6�6� Ç � Æ §Cj^o #�jWÇ

BDCFEHGud`E_lUW[G�MFGuVNC7W�PNW[ZmwnGNCFE_TaVucqJQP<JUOXW"VhW"P 4 JUG�JXc*S$��W"P�GhW"P<E_W[GDEHYLVNC7W~VNEHOXW~SUT�ê|E_d`CsV"\FYFJUOXW[b_R
§

§ þ 4 ö ­ ô­ 4 ö § þ Æ � ô � � 4 ÇIå 4 � ô� » 4 å �4 Æ � ô � � 4 Ç � þ �6�6� Æ §Cj^o #�lWÇ

SUP 4 ö Æ � 4 � � ô ÇIå 4 þ Æ § þ ô� » 4 ÇIåE�4 Æ � 4 � � ô Ç]� þ �6�6� Æ §Cj^o # Ö Ç
È7SUPIGNO?JUbHbÉå 4 Æ � 4 � � ô Ç�VNCFEHG�f"JUY�y*W�EHYslUW"PNVhW[Z�\� 4 � � ô ö §å 4 � 4�� Æ § þ ô� » 4 Ç 4 � þ �6�6� � � Æ §Cj^o #�¼WÇ

��W�f"JUYeJUbHGhS?MFGhW Æ §Cj^oH§CjWÇ�VhS?WgvmcFPNW[GNG Æ � 4 � � ô ÇuEHYLVhW"P<O?G�SUT t ô o Å YLVNC7W�S`Y7W�CFJUYFZ���W�CFJ[lUWV 	�
	 ½ � �­ Æ ��Ç ö t ô þ=5_Æ t �ô Ç�ÿ Æ §Cj^o #�¢WÇ

��CFEHb_WKWgvmcqJUYFZFEHY7d ­ Æ ��Ç�EHY�VNC7W�Z7W[Y7S`O?EHYFJQVhSUPD��W~dUW"VV 	�
	 ½ � �­ Æ ��Ç ö
§­ 4 V 	�
	 ½ � �

Æ § þ Æ � � � 4 ÇIå 4 þ �6�6� Ç
ö

§­ 4 V 	�
	 ½ � � � § þ Æ � 4 � ��ÇIå 4 þ �6�6� �
ö

§­ 4 � Æ � 4 � � ô Ç þ � 4 Æ � 4 � � ô ÇIå 4 � ô� Æ ���4 � ��� ô ÇIå 4 þ �6�6� �
ö

§­ 4 � Æ � 4 � � ô Ç þ ô� Æ � 4 � � ô Ç � å 4 þ �6�6� � � Æ §Cj^o I%£�Ç

§CI�l



BDC7W"PNW"TaSUPNW~��W�SUyFVNJUEHY t ô ö §­ 4 � Æ � 4 � � ô Ç þ ô� Æ � 4 � � ô Ç]��å 4 þ �6�6� � � Æ §Cj^o Im§�Ç

ÜIGNEHY7d Æ §Cj^o #�¼WÇ<\|��W�SUyFVNJUEHY t ô ö §­ 4 å 4 � 4s� ô� Æ § þ » 4 Ç 4 � þ �6�6� � � Æ §Cj^o I�#WÇ

BDCFEHGuf"b_W[JQP<b_R�EHYFZFEHf"JQVhW[GuVhS.ºqP<GhVuSUP<Z7W"PDJXbHEHY7W[JQP�Z7W"c*W[YFZ7W[YFfgWKSUT�VNC7W~PNW[ZmwnGNCFE_TaV�S`Y�VNC7W�ZFEHGhVNJUYFfgW
SUT*VNC7WDd`JUbHJ�vmRXJUYFZ?EHZ7W[YsVNE»ºqW[GHå 4 \sVNC7WDcFPNW[GhW[YsV2ZFJ[RtlQJUbHM7W�SUT*VNC7Wh¨IM7yFyqb_WucqJQP<JUOXW"VhW"P[\mJUG/y*W[EHY7d
JQV�b_W[JUGhVDcFPNSUc*SUPNVNE_S`YFJUb|VhS?VNC7W�¨IM7yFyqb_W~fgS`YFGhVNJUYsV�EHYsVhPNSmZFMFfgW[Z�EHY Æ §Cj^o jWÇ<o
¨�S$��W"lUW"P[\�VNCFEHGIEHG�Y7SUV�RUW"V~J?lUW"PNReMFGhW"T0MFb��uJ[R�SUT-WgvmcFPNW[GNGNEHY7d7¨IM7yFyqb_WU� G�bHJ[��o�È+E_P<GhV�SUT/JUbHbË\qVNC7W
ZFEHGhVNJUYFfgW ­ 4 t ô VNCFJQVIJQcFc*W[JQP<GDEHYLVNCFEHG�WgvmcFPNW[GNGNE_S`Y�EHGDY7SUVDVNC7W�cFPNSUc*W"P�ZFEHGhVNJUYFfgW Æ MFYFb_W[GNG æ ö £�Ç<\
yqM7V�EHGDJQVIb_W[JUGhVDW[]^MFJUb�VhS�E_VDEHY�S`M7PIJQcFcFPNS[v7EHO?JQVNE_S`Y�o���SUVhW�VNCFJQV ­ 4 t ô EHG�VNC7W�cFPNW[GhW[YsVIZFEHGhVNJUYFfgW
VhS?VNC7W�d`JUbHJ�vmRU\|Y7SUV�VNC7W�ZFEHGhVNJUYFfgW�JQVDVNC7W~VNEHOXW�VNC7W�bHE_d`CsV��uJUG�W[O?E_VhVhW[Z�o
¨�S$��W"lUW"P[\�W"lUW[Y#cFPNSUc*W"P?ZFEHGhVNJUYFfgW�EHGXY7SUV?ZFE_PNW[fgVNb_R
OXW[JUGNM7P<JQyqb_W�JUYFZ�VNC^MFG"\�VhSrfgS`OXcqJQPNW�VNCFEHG
TaSUP<O�MFbHJ���E_VNC6Wgvmc*W"P<EHOXW[YsV"\sS`Y7WKY7W"W[ZFG�VhS�PNW[bHJQVhW t ô VhS�VNC7WKOXW[JUGNM7PNW[G�SUTãZFEHGhVNJUYFfgWIMFGhW[Z6y^R6JUGxw
VhPNS`Y7S`OXW"P<G"o Å Y7W�cFP<JUfgVNEHf"JUbm�uJ[RtSUT*Z7S`EHY7dKVNCFEHG-EHG+VNC7WDGhSQwnf"JUbHb_W[Zë¯ ¿�Ä'·�¬5²�Àk·¡¶¡³.ø%·�ÀN¶Â®%¬5½k« � Æ o+�ÎTqTaSUPGhS`OXW�PNW[JUGhS`YFG+S`Y7Wu{mY7S$��G�VNC7W�JQyqGhS`bHM7VhW�bHMFO?EHY7S`GNE_VnRKSUT|J~ZFEHGhVNJUYsV+GhVNJQP Æ TaSUP/EHYFGhVNJUYFfgWuy*W[f"JUMFGhW�E_V
GNC7S$��G/J�fgW"PNVNJUEHY?f<CFJQP<JUfgVhW"P<EHGhVNEHf�y*W[CFJ[lmE_S`M7P-{mY7S$��YXTaPNS`O SUVNC7W"P2GhVNJQP<G2Y7W[JQPNy^R���C7S`GhWDZFEHGhVNJUYFfgW[G
f"JUYry*W6OXW[JUGNM7PNW[Zry^R�ZFE_PNW[fgV�OXW[JUYFGkÇ<\+VNC7W[YrS`Y7W�f"JUY
fgS`OXcqJQPNW6VNCFEHG�JQyqGhS`bHM7VhW6bHMFO?EHY7S`GNE_VnR 7
��E_VNC?VNC7W�JQcFcqJQPNW[YsV�bHMFO?EHY7S`GNE_VnR�éXo/BDC7W[YXS`Y7WIf"JUY�Z7WNº|Y7WDVNC7WIbHMFO?EHY7S`GNE_VnR�ZFEHGhVNJUYFfgW � Æ y^R Æ fgTÎoÆ §Cj^oH§�ÇeÇ � �Æ ö 7

V A�| � Æ §Cj^o I�IWÇ
��W�VNC^MFGDY7W"W[Z�VhS?PNW[bHJQVhW � Æ VhS?VNC7W�fgS^SUP<ZFEHYFJQVhW�ZFEHGhVNJUYFfgW t ô o2BDC7W~{UW"RLPNW[bHJQVNE_S`Y�EHG| 7 ö

§
V A ­ �4 t �ô §

§ þ 4 ­ ô­ 4 ö §
V A ­ �4 t �ô Æ § þ 4 Ç � � Æ §Cj^o I V Ç

¨�W"PNW~VNC7WÍºqP<GhV�T0JUfgVhSUP�JQP<EHGhW[GuTaPNS`O ZFE_lmEHZFEHY7d�y^R6VNC7W~JQPNW[JtSUT�VNC7W~GhcqC7W"PNW~JQVDZFEHGhVNJUYFfgW ­ 4 t ô JUYFZ
��S`MFbHZ�y*W?VNC7W6S`YFb_R4VhW"P<O EHYrJëê|JQV�dUW"S`OXW"VhPNR Æ GhW"W�VNC7W�ZFEHGNf"GNGNE_S`Y�SUT Å b_y*W"P<G"��cqJQP<JUZ7S[vçÇ<o��xY
J4kDSUy*W"PNVNGhS`Ymwz��JUb_{UW"PXdUW"S`OXW"VhPNRU\�C7S$��W"lUW"P[\2VNC7W�cqC7SUVhS`YFê|Mmv���EHbHb/y*WLZFEHbHM7VhW[Z�oeBDC7WLGhW[fgS`YFZ
T0JUfgVhSUPDEHG�ZFM7WIVhS�VNC7WIT0JUfgVuVNCFJQVuW[JUf<C�EHYFZFE_lmEHZFMFJUb^cqC7SUVhS`YLEHG2y*W[EHY7d�PNW[ZmwnGNCFE_TaVhW[Z�o�ÝIYFZ6VNC7WIVNCFE_P<Z
T0JUfgVhSUP Æ EHZ7W[YsVNEHf"JUbFVhS�VNC7W�GhW[fgS`YFZ5Ç+EHG2ZFM7W�VhS�VNC7WDT0JUfgV2VNCFJQV�JUG2J�fgS`YFGhW[]^M7W[YFfgW�SUT*VNC7WDWgvmcqJUYFGNE_S`Y
SUT*VNC7WDMFYFE_lUW"P<GhWU\UcqC7SUVhS`YFG-W[O?E_VhVhW[Z?JKVNEHOXW 1 �+JQcqJQPNV/��EHbHbsy*W�OXW[JUGNM7PNW[Z?JKVNEHOXW Æ § þ 4 Ç 1 �2JQcqJQPNV"o
¨�W[YFfgW�VNC7W~PNW[bHJQVNE_S`Y�y*W"Vn��W"W[Y t ô JUYFZ � Æ EHG� Æ ö Æ 7 � V A�|xÇ ô]\ � ö t ô ­ Æ � 4 Ç Æ § þ 4 Ç � Æ §Cj^o I�jWÇ

�xYsVNMFE_VNE_lUW[b_RU\7VNC7W~T0JUfgVDVNCFJQVDTaSUP 4 c*S`GNE_VNE_lUW � Æ EHGDbHJQPNdUW"P�VNCFJUY�VNC7W�JUfgVNMFJUb Æ cFPNSUc*W"PNÇ2ZFEHGhVNJUYFfgW~SUTVNC7WDd`JUbHJ�vmRXf"JUYXy*WDMFYFZ7W"P<GhVhS^SmZty^RtY7SUVNEHY7d~VNCFJQV/VNC7W�dUP<J[lmE_VNJQVNE_S`YFJUbFPNW[ZmwnGNCFE_TaV-O?JQ{UW[G2JUYXSUy�ÉhW[fgV
b_S^SU{LZFJQPN{UW"P Æ T0M7PNVNC7W"PDJ[�uJ[RaÇ�VNCFJUY�E_VDJUfgVNMFJUbHb_RLEHG"o

§CI Ö



BDCFEHG�f"JUYey*W�EHYFGhW"PNVhW[Z�EHYsVhS Æ §Cj^o I�#WÇDVhS?d`E_lUW�JUY�WgvmcFPNW[GNGNE_S`YLTaSUP�VNC7W�PNW[ZmwnGNCFE_TaV�EHY�VhW"P<O?GDSUT � Æ \Üx¿!.�.N¯d«�´ Àx¯§®ih � Æ ö å w�ô4 � 4 þ ô� Æ § � » 4 Ç 4 � þ �6�6� � � Æ §Cj^o I�lWÇ

BDC7WLcFPNSUdUP<JUO���S`MFbHZrVNC7W[Y�y*W�VhS�fgS`bHb_W[fgVXJUG?O�MFf<C�JUGhVhPNS`Y7S`O?EHf"JUbuEHY7TaSUP<O?JQVNE_S`Y�JUGtc*S`GNGNE_yqb_W
S`YpVNC7W�PNW[bHJQVNE_S`Y#y*W"Vn��W"W[Y � Æ JUYFZ 4 EHY�SUP<Z7W"P6VhS
Z7W"VhW"P<O?EHY7W�VNC7W�cqJQP<JUOXW"VhW"P<G�» 4 JUYFZ�å 4 o¥uM7VKVNCFEHGIEHGI]^MFE_VhWtZFE»Ì�f"MFb_V�EHYecFP<JUfgVNEHfgW�y*W[f"JUMFGhWtO?JUYsReSUVNC7W"PKWNØ*W[fgVNG�Y7W"W[Z�VhS�y*W�VNJQ{UW[Y�EHYsVhS
JUf"fgS`MFYsV"\�JUYFZ�JUG?J�fgS`YFGhW[]^M7W[YFfgW�VNC7W"PNW�JQPNW�dUPNW[JQV6MFYFfgW"PNVNJUEHYsVNE_W[GtPNW"d`JQP<ZFEHY7d4VNC7W�lQJUbHM7W[GtTaSUP
VNC7W[GhW�cqJQP<JUOXW"VhW"P<G"o�È7SUP�VNC7W�¨IM7yFyqb_W�� fgS`YFGhVNJUYsV"��å 4 S`Y7W�CFJUGDJQcFcFPNS[v7EHO?JQVhW[b_R

Ö ÿ^j � §?£ ó RUW[JQP<G Ö å w�ô4 Ö # � §?£ ô 4 RUW[JQP<G Æ §Cj^o I Ö Ç
Æ JUYFZ�f"M7PNPNW[YsVNb_ReVNC7W?bHJQPNdUW"P�lQJUbHM7W[G~JQcFc*W[JQP~VhS�y*WtT0J[lUS`M7PNW[Z5Ç<o,¤/lUW[Y�b_W[GNG~EHGK{mY7S$��Y�JQy*S`M7Vs» 4
JUYFZ Æ JUG~T0JQP�JUGK�I{mY7S$�ÍÇIE_VNGIlQJUbHM7WXEHGKy*W[bHE_W"lUW[Z�VhS�bHE_WXGhS`OXW"��C7W"PNWXEHY�VNC7WXP<JUY7dUW,£ Ö » 4 Ö #^\
c*W"P<CFJQcqG�» 4 ¼ §Qo�ÝIG���W���EHbHb�GhW"W�y*W[b_S$��\|EHY�VNC7W>È7P<E_W[ZFO?JUYFYmwnkDSUy*W"PNVNGhS`Ymwz��JUb_{UW"PKOXSmZ7W[bHGDVNC7W
lQJUbHM7WuSUT¡» 4 EHG-GhVhP<EHfgVNb_R�fgSUPNPNW[bHJQVhW[Zt��E_VNC�VNC7W�lQJUbHM7W�SUT æ ö £�ÿ<Ät§Q\^GhS~E_V+��S`MFbHZ�y*WulUW"PNR�Z7W[GNE_P<JQyqb_W
VhS6CFJ[lUW�OXSUPNW�cFPNW[f"EHGhW~EHY7TaSUP<O?JQVNE_S`Y�JQy*S`M7V
» 4 o
��$ =?¨�1W�t¨�5F¨P´�Mþ;�;�;LK�3?'21`.L�+1�¨PO �X� .ËªO����'2©2õCM6¨Pµ�ª � )-1`¨�©2õ�ö '25�÷�ª � =?¨�1W�t¨�5øõ

¨P´�M
� S�T0JQP[\`��W�CFJ[lUW�S`YFb_RtMFGhW[ZXVNC7WD{mEHY7W[O?JQVNEHf"JUbmTaP<JUOXW"��SUPN{tcFPNS$lmEHZ7W[Zty^RtVNC7WDkDSUy*W"PNVNGhS`Ymwz��JUb_{UW"P
OXW"VhP<EHf"GãJUYFZ���W�Y7W"lUW"P�MFGhW[Z�VNC7W�¤2EHYFGhVhW[EHY~W[]^MFJQVNE_S`YFG"o�BDC7W/y*W[Y7WNºqV�SUT7VNCFEHG�EHG�VNCFJQV�E_VãJUbHb_S$��G�S`Y7W
VhS�Z7W[ZFMFfgWXPNW[bHJQVNE_S`YFGKy*W"Vn��W"W[YFG�SUyqGhW"PNlUW[Zr]^MFJUYsVNE_VNE_W[G�JUYFZ�JUGNGNMFOXcFVNE_S`YFGKJQy*S`M7V�VNC7W?MFYFE_lUW"P<GhW
��CFEHf<C�JQPNW~lQJUbHEHZ�W"lUW[Y�E_TãVNC7Wx¤2EHYFGhVhW[EHY�W[]^MFJQVNE_S`YFG�JQPNW�Y7SUV�W[YsVNE_PNW[b_R�fgSUPNPNW[fgV"\Fc*W"P<CFJQcqG�y*W[f"JUMFGhW
SUT-CFE_d`C7W"PDZ7W"P<E_lQJQVNE_lUW~SUPDSUVNC7W"PI]^MFJUYsVNMFO fgSUPNPNW[fgVNE_S`YFGDEHYLVNC7W�W[JQP<b_RLMFYFE_lUW"P<GhWUo
��S$��\^S`YXVNC7WDSUVNC7W"P�CFJUYFZt��W���EHbHb^CFJ[lUW�VhS�y*WDOXSUPNWDGhc*W[f"E»º|fQ\sGhc*W[f"E_TaR�VNC7W�O?JQVhVhW"P�fgS`YsVhW[YsVuJUYFZ
GhS`b_lUW�VNC7W'¤2EHYFGhVhW[EHY�W[]^MFJQVNE_S`YFG�TaSUP ­ Æ ��Ç<oI��Wt��EHbHb�GhW"W�VNCFJQVKJ�b_SUVKJQy*S`M7V�VNC7WtGhS`bHM7VNE_S`YFGDSUT/VNC7W
¤2EHYFGhVhW[EHY�W[]^MFJQVNE_S`YFG~f"JUY�JUb_PNW[JUZ7Rey*W?Z7W[ZFMFfgW[Z�TaPNS`O JLcqM7PNW[b_R�]^MFJUbHE_VNJQVNE_lUW?JUYFJUb_RmGNEHGISUT�VNC7W[GhW
W[]^MFJQVNE_S`YFG"\q��E_VNC7S`M7VDCFJ[lmEHY7d?VhS6PNW[GhSUPNV�VhS6WgvmcqbHEHf"E_VDGhS`bHM7VNE_S`YFG Æ �uCFJQcFVhW"Pt§ Ö Ç<o:¤-v7JUfgVKGhS`bHM7VNE_S`YFG
��EHbHb|VNC7W[Y�y*W~VNC7W�GNM7y�ÉhW[fgVDSUT/�uCFJQcFVhW"P�§C¼^o

áxâ Òcy  ¡�G�ç �á Ò ��Ó��O�y�B5P�5â ÒTy �oG Ò �$��Ó��O��¨ zyÏOå Ø Ò ��ß Ò �5�� ¡�
Å TtfgS`M7P<GhWU\KVNC7W4ºqP<GhVLVNCFEHY7d���WrY7W"W[ZéVhSpZFEHGNf"MFGNGLGhS`bHM7VNE_S`YFGLSUT�VNC7WU¤2EHYFGhVhW[EHY�W[]^MFJQVNE_S`YFG�EHG
VNC7W�k�EHf"f"EDVhW[YFGhSUP�SUT~VNC7W�kDSUy*W"PNVNGhS`Ymwz��JUb_{UW"P Æ k�� Ç?OXW"VhP<EHfQo � EHYFfgW���W�JUb_PNW[JUZ7R�{mY7S$� VNC7W
f"M7PNlQJQVNM7PNW�VhW[YFGhSUP?SUTIVNC7W�O?J�v7EHO?JUbHb_RrGhRmO?OXW"VhP<EHfLGhcqJQVNEHJUb�OXW"VhP<EHfLW[YsVhW"P<EHY7d4VNC7W�k�� OXW"VhP<EHf
Æ JUYFZ�E_VNGDfgS`YsVhP<JUfgVNE_S`YFGkÇ<\qVNCFEHG�EHGDY7SUV�ZFE»Ì�f"MFb_V"o

§QoÐÈ+E_P<GhVuSUT-JUbHbË\m��W��DP<E_VhW~VNC7W�k�� OXW"VhP<EHf~JUG�87 � ö � � � � þ ­ � Æ ��Ç ïý ð m � ü ð � ü m � Æ §Cl^oH§�Ç

§CI�¼



È7PNS`O Y7S$�(S`Y�\|JUbHb�SUy�ÉhW[fgVNG���E_VNCeJ?VNEHbHZ7WU\ ï \q��EHbHb*PNW"TaW"PIVhS6VNC7PNW"WgwnZFEHOXW[YFGNE_S`YFJUb�]^MFJUYsVNE_VNE_W[G
f"JUbHf"MFbHJQVhW[Z���E_VNCLVNC7W�OXW"VhP<EHf ïý ð m o

#^o Å Y7W�f"JUY�VNC7W[Y#f"JUbHf"MFbHJQVhW�VNC7We�uC7P<EHGhVhS%Ø*W[buGhRmO�y*S`bHGtEHY
VhW"P<O?GXSUT ­ Æ ��Ç�JUYFZ ï% ð m { o�BDC7WY7S`YmwzlQJUYFEHGNCFEHY7d�fgS`OXc*S`Y7W[YsVNG�JQPNW Æ ��W�CFJUZ�JUb_PNW[JUZ7R�W[GhVNJQyqbHEHGNC7W[Z�VNCFJQV %  4�4 ö £�Ç% ð m { ö ï% ð m {% ð m 4 ö
^­­ 1 ðm%o4 ð m ö ^­8­ ïý ð m Æ §Cl^o #WÇ

I^oIBDC7WKPNW[b_W"lQJUYsV�fgS`OXc*S`Y7W[YsVNGDSUT�VNC7W�k�E_W[O?JUYFYLVhW[YFGhSUP�JQPNWN ð 4 m 4 ö � ò­­ 1 ðmN 4 ð 4 m ö ­ ò­ ïý ð mN�{ ð { m ö ïNÐð m þ # ^­ � ïý ð m � Æ §Cl^o IWÇ

V oI��S$����W�f"JUYeMFGhW2ïNÐð m ö # æ ïý ð m Æ EËo WUoFVNC7W�O?J�v7EHO?JUb�GhRmO?OXW"VhPNR�SUT ïý ð m Ç�VhS6f"JUbHf"MFbHJQVhW�N  ' oBDC7W~Y7S`YmwÂ¦"W"PNS6fgS`OXc*S`Y7W[YsVNG�JQPNWN 4�4 ö � I ò­­NÐð m ö Æ ­ ò­ þ # ^­ � þ # æ Ç ïý ð m
ö Æ ò­ ­ þ # ^­ �­ � þ # æ­ � Ç ý ð m � Æ §Cl^o V Ç

j^oIBDC^MFGuVNC7W�k�EHf"f"E�GNf"JUbHJQP�EHG N ö l­ � Æ ­ ò­ þ ^­ � þ æ Ç�ÿ Æ §Cl^o jWÇ
JUYFZ

l^o�VNC7WX¤2EHYFGhVhW[EHY�VhW[YFGhSUPICFJUG�VNC7W�fgS`OXc*S`Y7W[YsVNG

q 4�4 ö I Æ ^­ �­ � þ æ­ � Çq 4 ð ö £q ð m ö � Æ #aò­­ þ ^­ �­ � þ æ­ � Ç ý ð m � Æ §Cl^o lWÇ

áxâ Ò ß Ï �G� Ò � Î �O�2� Ò �2��à § æ:Ò ��5 Ò �5�&¶ å �O ��
��WgvmV+��WuY7W"W[Z�VhS~Ghc*W[f"E_TaRKVNC7WuO?JQVhVhW"P/fgS`YsVhW[YsV"o Å Y�cqCsRmGNEHf"JUbsdUPNS`MFYFZFG�S`Y7WuO?E_d`CsV+bHE_{UW/VhS~JQPNd`M7W
VNCFJQV�EHY4VNC7W6JQcFcFPNS[v7EHO?JQVNE_S`Y�MFYFZ7W"P<b_RmEHY7d�VNC7W6fgS`GNOXS`b_SUd`EHf"JUb/cFP<EHYFf"E_cqb_W�d`JUbHJ�v7E_W[G Æ SUP�f"bHMFGhVhW"P<GkÇ
GNC7S`MFbHZLy*W~VhPNW[JQVhW[ZeJUG�Y7S`YmwnEHYsVhW"P<JUfgVNEHY7dXcqJQPNVNEHf"b_W[GuSUPIJXc*W"PNTaW[fgVHê|MFEHZ�o�ÝIGDE_V�VNM7P<YFGuS`M7V"\F��W�Z7S

§CI�¢



Y7SUV�Y7W"W[Z6VhSXZ7S�VNCFEHG�JUG�VNC7WKGhRmO?OXW"VhP<E_W[G2SUT�VNC7W~OXW"VhP<EHf:ºFv6VNC7WIW[Y7W"PNdURswnOXS`OXW[YsVNMFO VhW[YFGhSUP�VhS
y*W~VNCFJQVDSUT-Jtc*W"PNTaW[fgV:ê|MFEHZLJUYsR^�uJ[RUo
¥�W[b_S$��\U����EHbHbQd`E_lUWuJ�TaSUP<O?JUbsJQPNd`MFOXW[YsV�TaSUP�VNCFEHGãMFGNEHY7dhË�EHbHbHEHY7dulUW[fgVhSUP<G"o ¥uM7V�EHY7TaSUP<O?JUbHb_R���Wuf"JUY
JUb_PNW[JUZ7R~Z7W[ZFMFfgW-VNCFEHG�TaPNS`OéVNC7W2GhVhP<MFfgVNM7PNW/SUTmVNC7W�¤2EHYFGhVhW[EHYKVhW[YFGhSUPãSUyFVNJUEHY7W[Z�JQy*S$lUWUo2��S`OXcqJQP<EHY7d
Æ §Cl^o lWÇ���E_VNC�VNC7W:¤2EHYFGhVhW[EHY�W[]^MFJQVNE_S`Y q  ' ö ¼iA q ¼  ' \U��WDZ7W[ZFMFfgW�VNCFJQV-VNC7W:¤2EHYFGhVhW[EHY�W[]^MFJQVNE_S`YFGf"JUY�S`YFb_RKCFJ[lUWuJDGhS`bHM7VNE_S`Y~��E_VNC�J�kDSUy*W"PNVNGhS`Ymwz��JUb_{UW"P+OXW"VhP<EHf/E_T^VNC7W/W[Y7W"PNdURswnOXS`OXW[YsVNMFO�VhW[YFGhSUP
EHG�SUT�VNC7W�TaSUP<O ¼ 4�4 ö � Æ ��Ç¼ 4 ð ö £¼Gð m ö � Æ ��Ç ý ð m ÿ Æ §Cl^o Ö Ç

��C7W"PNW}� Æ ��ÇuJUYFZ/� Æ ��Ç�JQPNW�GhS`OXW�T0MFYFfgVNE_S`YFGuSUT�VNEHOXWUo
¨�W"PNWLEHG�VNC7W6TaSUP<O?JUb2JQPNd`MFOXW[YsV"o��ÎVtEHG�SUTDfgS`M7P<GhW�JefgS`YFGhW[]^M7W[YFfgW�SUT�VNC7W_¤2EHYFGhVhW[EHY�W[]^MFJQVNE_S`YFG
VNCFJQV�JUYsR�GhRmO?OXW"VhP<E_W[G2SUTãVNC7WKk�EHf"f"E Æ SUPh¤2EHYFGhVhW[EHY5Ç+VhW[YFGhSUP�JUbHGhStCFJ[lUW~VhSty*WIGhRmO?OXW"VhP<E_W[G�SUT�VNC7W
W[Y7W"PNdURswnOXS`OXW[YsVNMFOþVhW[YFGhSUP[o-��S$�p��WD{mY7S$�#VNCFJQV-VNC7W�OXW"VhP<EHf ïý ð m CFJUG/GNE�v'Ë�EHbHbHEHY7dDlUW[fgVhSUP<GVG Í h<ÎJUYFZ�VNCFJQV Æ EHY�VNC7W�fgS`OXS$lmEHY7d6fgS^SUP<ZFEHYFJQVhW�GhRmGhVhW[OQÇ�VNC7W[GhW�JQPNW�JUbHGhS,Ë�EHbHbHEHY7d�lUW[fgVhSUP<G�SUT+VNC7W�k��
OXW"VhP<EHfQ\ 7VùOú ûSü ïý ð m ö £ £ 7VùOú ûSü ý  ' ö £ � Æ §Cl^o ¼WÇ
BDC7W"PNW"TaSUPNW�JUbHGhS?VNC7W�k�EHf"f"E�JUYFZÊ¤2EHYFGhVhW[EHY�VhW[YFGhSUP<GDCFJ[lUW�VNC7W[GhW�GhRmO?OXW"VhP<E_W[G"\7 ù ú ûSü ý  ' ö £ £ 7 ù ú ûSü q  ' ö £ � Æ §Cl^o ¢WÇ

¨�W[YFfgW�VNC7WX¤2EHYFGhVhW[EHY�W[]^MFJQVNE_S`YFGDEHOXcqb_R6VNCFJQV}¼  ' GNC7S`MFbHZLCFJ[lUW�VNC7W[GhW�GhRmO?OXW"VhP<E_W[G"\7VùOú ûSü q  ' ö £ £ 7VùOú ûSü ¼  ' ö £ � Æ §Cl^oH§?£�Ç

ÙeSUPNW"S$lUW"P[\`GNEHYFfgW-VNC7W 7 ù ú ûSü JUfgV�bHE_{UW+VNC7PNW"WgwnZFEHOXW[YFGNE_S`YFJUbUfgS^SUP<ZFEHYFJQVhW-VhP<JUYFGhTaSUP<O?JQVNE_S`YFG"\�EHY~SUP<Z7W"P
VhS6GhW"W~��CFJQV�VNC7W[GhW�fgS`YFZFE_VNE_S`YFGuOXW[JUY���W�f"JUY�O?JQ{UW�J Æ I þ §�ÇzwnZ7W[fgS`OXc*S`GNE_VNE_S`YLSUT�VNC7W~W[Y7W"PNdURsw
OXS`OXW[YsVNMFOüVhW[YFGhSUP[oªÈ7PNS`O�VNC7W�VNC7PNW"WgwnZFEHOXW[YFGNE_S`YFJUbuc*S`EHYsVtSUTKlmE_W"��\�¼ 4�4 VhP<JUYFGhTaSUP<O?G?bHE_{UW�J
GNf"JUbHJQP�MFYFZ7W"PufgS^SUP<ZFEHYFJQVhWIVhP<JUYFGhTaSUP<O?JQVNE_S`YFG Æ JUYFZ é E_WIZ7W"P<E_lQJQVNE_lUW[GkÇ<\8¼ 4 ðãbHE_{UWKJ�lUW[fgVhSUP[\FJUYFZ/¼Gð mbHE_{UWLJ�GhRmO?OXW"VhP<EHf?VhW[YFGhSUP[o�BDC^MFG���W�Y7W"W[Z
VhS4Z7W"VhW"P<O?EHY7W6��CFJQVtJQPNW�VNC7WLVNC7PNW"WgwnZFEHOXW[YFGNE_S`YFJUb
GNf"JUbHJQP<G"\�lUW[fgVhSUP<G�JUYFZ4GhRmO?OXW"VhP<EHf�VhW[YFGhSUP<GKVNCFJQV�JQPNW?EHYslQJQP<EHJUYsV~MFYFZ7W"PKVNC7WtT0MFbHb�GNE�v^wzcqJQP<JUOXW"VhW"P
dUPNS`M7c�SUT+VNC7W~VNC7PNW"WgwnZFEHOXW[YFGNE_S`YFJUb*EHGhS`OXW"VhP<E_W[G"o
È7SUPIGNf"JUbHJQP<G @ ��W�VNC^MFG�PNW[]^MFE_PNW Æ f"JUbHbHEHY7d�G�Y7S$�(JUYsR�S`Y7W�SUT+VNC7WXË�EHbHbHEHY7d�lUW[fgVhSUP<G�SUT ïý ð m Ç<\7 ù @ ö G ð " ð @ ö £ � Æ §Cl^oH§U§�Ç

¥uM7V/GNEHYFfgW3G ð Æ ü Ç�f"JUYXVNJQ{UW�JUYsR�lQJUbHM7W�EHYXJ~O?J�v7EHO?JUbHb_R�GhRmO?OXW"VhP<EHf�GhcqJUfgW Æ C7S`OXSUdUW[Y7W[E_VnRaÇ<\sVNCFEHG
EHOXcqbHE_W[GIVNCFJQV @ CFJUG~VhSey*W?fgS`YFGhVNJUYsV Æ JUG�J�T0MFYFfgVNE_S`Y�S`Y�VNC7W6VNC7PNW"WgwnZFEHOXW[YFGNE_S`YFJUb+GhcqJUfgW�Ç~JUYFZ
VNC7W"PNW"TaSUPNWs¼ 4�4 f"JUY�S`YFb_R6y*W�JXT0MFYFfgVNE_S`YLSUT+VNEHOXWU\¼ 4�4 ö � Æ ��Ç � Æ §Cl^oH§C#WÇ

§ V £



È7SUPIlUW[fgVhSUP<G"\|E_VDEHG�JUbHOXS`GhVDSUy^lmE_S`MFG�VNCFJQV�Y7S?EHYslQJQP<EHJUYsV�lUW[fgVhSUP<GIf"JUY�Wgv7EHGhV�y*W[f"JUMFGhW�JUYsRLlUW[fgVhSUP
��S`MFbHZ�GNEHY7d`b_W-S`M7V�J�cqJQPNVNEHf"MFbHJQPãZFE_PNW[fgVNE_S`Y�JUYFZ~VNC7W"PNW"TaSUPNW�Ghc*S`EHbUEHGhSUVhPNSUc^RUo+BDC7W-TaSUP<O?JUbsJQPNd`MFOXW[YsV
Æ JUG�JX�uJQP<O M7c�TaSUPDVNC7W�JQPNd`MFOXW[YsVDTaSUPDVhW[YFGhSUP<GkÇuEHGuVNC7W�TaS`bHb_S$��EHY7d7o+��W�CFJ[lUW7 ù ¸ ð ö G m ïÙ m ¸ ð þ ¸ m ïÙ m G ð � Æ §Cl^oH§CIWÇ

��W�Y7S$�éf<C7S^S`GhWKVNC7WÍË�EHbHbHEHY7d~lUW[fgVhSUP<G�GNMFf<C�VNCFJQV3G ð Æ ü Ç ö £�yqM7VEïÙ'ðýG m Ç G,ð m EHG�JUYLJQPNyqE_VhP<JQPNRJUYsVNEHGhRmO?OXW"VhP<EHf~O?JQVhP<E�v*o/BDC7W[YLVNC7WxºqP<GhV�VhW"P<O ZFEHGNJQcFc*W[JQP<GuJUYFZ���W�CFJ[lUW7 ù ¸ ð ö £ £ G,ð m ¸ m ö £ � Æ §Cl^oH§ V Ç

BãS6O?JQ{UW�VNC7W�JUYsVNEHGhRmO?OXW"VhPNRLO?JUYFE_TaW[GhV"\7��W�PNW"�DP<E_VhWKVNCFEHGDJUGG,ð m ¸ m ö G { m 1 { ð ¸ m ö £ � Æ §Cl^oH§CjWÇ

�ÎT�VNCFEHGDEHGuVhS6C7S`bHZLTaSUP�JUbHb�JUYsVNEHGhRmO?OXW"VhP<EHf~O?JQVhP<EHfgW[G"\F��W�O�MFGhVDCFJ[lUW1 { ð ¸ m ö21 m ð ¸�{�ÿ Æ §Cl^oH§ClWÇ

JUYFZ�y^RefgS`YsVhP<JUfgVNE_S`Y�S`Y7W�SUyFVNJUEHYFGH�N¸ m ö ¸ m \�JUYFZ4C7W[YFfgW�¸ m ö £mo�BDC7W"PNW"TaSUPNWU\�JUGKWgvmc*W[fgVhW[Z�\
VNC7W"PNW�EHG�Y7S6EHYslQJQP<EHJUYsVulUW[fgVhSUP�ºqW[bHZ�JUYFZ ¼ 4 ð ö £ � Æ §Cl^oH§ Ö Ç

��WKY7S$��fgS`OXW�VhS�GhRmO?OXW"VhP<EHf�VhW[YFGhSUP<G"o Å YFfgWIJQd`JUEHY?��WIf<C7S^S`GhW�S`M7P�Ë�EHbHbHEHY7dIlUW[fgVhSUP<G�VhS�lQJUYFEHGNC
JQV�JLd`E_lUW[Y4c*S`EHYsV ü JUYFZ4GNMFf<C4VNCFJQV�G,ð m EHG~JUY�JQPNyqE_VhP<JQPNR�JUYsVNEHGhRmO?OXW"VhP<EHftO?JQVhP<E�v*o�BDC7W[Y�VNC7WfgS`YFZFE_VNE_S`Y 7 ù ¼Gð m ö G { ïÙ { ¼Gð m þ ïÙ'ðýG { ¼ { m þ ïÙ m G { ¼ ð { ö £ Æ §Cl^oH§C¼WÇ
PNW[ZFMFfgW[G�VhS G Ê Ô Æ ïý Ê { 1 Ô ð ¼ { m þ ïý Ê { 1 Ô m ¼ ð { Ç ö £ � Æ §Cl^oH§C¢WÇ
�ÎTqVNCFEHG+EHG+VhS�C7S`bHZ�TaSUP/JUbHbmJUYsVNEHGhRmO?OXW"VhP<EHfuO?JQVhP<EHfgW[GHG Ê Ô \`VNC7W�JUYsVNEHGhRmO?OXW"VhP<EHf�cqJQPNV+SUT|VNC7WuVhW"P<O
EHY�yFP<JUfN{UW"VNG�O�MFGhVuy*WÐ¦"W"PNSXSUP[\FEHY�SUVNC7W"P���SUP<ZFG"\7E_V�O�MFGhVuy*WKGhRmO?OXW"VhP<EHfKEHY6VNC7W�EHYFZFEHfgW[G�ïÃJUYFZ�-\FEËo WUo ïý Ê { 1 Ô ð ¼ { m þ ïý Ê { 1 Ô m ¼ ð { ö ïý Ô { 1 Ê ð ¼ { m þ ïý Ô { 1 Ê m ¼ ð { � Æ §Cl^o #%£�Ç
��S`YsVhP<JUfgVNEHY7d?S$lUW"PIVNC7W�EHYFZFEHfgW[G}��JUYFZu�N\FS`Y7W�SUyFVNJUEHYFG� ïý Ê { ¼ { m þ ïý Ê { ¼ m { ö ïý Ê { ¼ { m þ 1 Ê m ¼ { { � Æ §Cl^o #m§�Ç

BDC7W"PNW"TaSUPNW ¼Gð m ö ïý ð m� ¼R{ { � Æ §Cl^o #�#WÇ

¥uM7VI��WtJUb_PNW[JUZ7R�{mY7S$� VNCFJQVIVNC7WtGNf"JUbHJQPH¼ { { CFJUG�VhS�y*W�J�fgS`YFGhVNJUYsV"o~BDC^MFG���WtfgS`YFf"bHMFZ7W�VNCFJQVVNC7W?S`YFb_R4EHYslQJQP<EHJUYsV~VhW[YFGhSUP�EHG~VNC7W6OXW"VhP<EHf?E_VNGhW[b_TÎ\ãJUYFZ�VNC7W"PNW"TaSUPNW?VNC7W9¼Gð m wnfgS`OXc*S`Y7W[YsVNG�SUTuVNC7W
§ V §



W[Y7W"PNdURswnOXS`OXW[YsVNMFO VhW[YFGhSUP�f"JUY6S`YFb_RXy*W�J�T0MFYFfgVNE_S`Y?SUTB�-VNEHOXW[G ïý ð m o+��P<E_VNEHY7d�VNCFEHG/T0MFYFfgVNE_S`Y6JUG� Æ ��Ç ­ � Æ ��Ç<\F��W�JQPNP<E_lUW�JQV ¼Gð m ö � Æ ��Ç ý ð m � Æ §Cl^o #�IWÇ
��W�VNC^MFG2GhW"WDVNCFJQV2VNC7WDW[Y7W"PNdURswnOXS`OXW[YsVNMFOþVhW[YFGhSUP�EHG/Z7W"VhW"P<O?EHY7W[ZXy^RtVn��S�T0MFYFfgVNE_S`YFG"\L� Æ ��Ç-JUYFZ� Æ ��Ç<o�Ý fgS$lQJQP<EHJUYsVD�uJ[R�SUT��DP<E_VNEHY7dtVNCFEHGuVhW[YFGhSUP�EHGDJUG¼  ' ö Æ � þ �$Ç��  � ' þ � ý  ' ÿ Æ §Cl^o # V Ç

��C7W"PNW��  ö Æ §%ÿ�£�ÿ�£�ÿ�£�Ç�EHY4J�fgS`OXS$lmEHY7d�fgS^SUP<ZFEHYFJQVhW?GhRmGhVhW[O�o?BDCFEHGKEHGKcFPNW[f"EHGhW[b_R�VNC7W?W[Y7W"PNdURsw
OXS`OXW[YsVNMFO VhW[YFGhSUPKSUT2J,Áa«N­�´C«�½C¶É��¿�·LøQo��  EHG�{mY7S$��Y4JUGKVNC7WQ¸�«N¯§²C½?·¡¶¡³�BH«N¯§ø�SUT/VNC7W>ê|MFEHZ�\|JUYFZVNC7WXfgS`OXS$lmEHY7d�fgS^SUP<ZFEHYFJQVhW[GKJQPNWtVNC7S`GhW���E_VNCePNW[Ghc*W[fgVKVhSL��CFEHf<CeVNC7W�ê|MFEHZeEHGKJQVKPNW[GhV"o��eEHG�VNC7W
W[Y7W"PNdURswnZ7W[YFGNE_VnR�SUT�VNC7WXc*W"PNTaW[fgVÐê|MFEHZ4JUYFZ��rEHGKVNC7WXcFPNW[GNGNM7PNWUo��xY4VNC7WXcqJQPNVNEHf"MFbHJQP~f"JUGhW?��C7W"PNW
VNC7W"PNW�EHG�Y7S?cFPNW[GNGNM7PNWU\Ë� Æ ��Ç ö £m\FVNC7W�O?JQVhVhW"PIEHG�PNW"TaW"PNPNW[ZLVhS6JUG>ø%¿0ÀN¶0o
BDC7W~VhP<JUfgW�SUT�VNC7W�W[Y7W"PNdURswnOXS`OXW[YsVNMFO VhW[YFGhSUP�EHG¼   ö � � þ IÉ� � Æ §Cl^o #�jWÇ

È7SUP-P<JUZFEHJQVNE_S`Y�\�TaSUP�Wgv7JUOXcqb_WU\QVNC7W�W[Y7W"PNdURswnOXS`OXW[YsVNMFO(VhW[YFGhSUP+EHG Æ bHE_{UW2VNCFJQV�SUTaÙ�J�vm��W[bHb^VNC7W"SUPNRaÇ
VhP<JUfgW[b_W[GNG"\qJUYFZ�C7W[YFfgW�P<JUZFEHJQVNE_S`Y�CFJUG�VNC7W�W[]^MFJQVNE_S`Y�SUT+GhVNJQVhW� ö �e�%I|ÿ Æ §Cl^o #�lWÇ

��CFEHb_WKVNC7W~W[]^MFJQVNE_S`Y�SUT-GhVNJQVhW�TaSUP�ZFMFGhV�EHG�ÉNMFGhVn� ö £mo

Î �O��Ó Ò � Ñ0Ï �5 ¡�O�Æf Ï�d Ó
BDC7W�GNJUOXWLJQPNd`MFOXW[YsVNGtJUG�JQy*S$lUW�GNC7S$� VNCFJQVtJ�f"M7PNPNW[YsV �� EHYrJ�kDSUy*W"PNVNGhS`Ymwz��JUb_{UW"P?OXW"VhP<EHf
CFJUG�VhS6y*WKSUT+VNC7W~TaSUP<O �� ö Æ � Æ ��Ç^ÿ�£�ÿ�£�ÿ�£�Ç�EHY�fgS`OXS$lmEHY7d6fgS^SUP<ZFEHYFJQVhW[G"\7SUP�  ö � Æ ��Ç��  Æ §Cl^o # Ö Ç

EHY�fgS$lQJQP<EHJUYsV~TaSUP<O�oX¨�W"PNW
� Æ ��ÇDfgS`MFbHZ�y*WtJLY^MFO�y*W"PKZ7W[YFGNE_VnRebHE_{UW�J�d`JUbHJ�vmR�Y^MFO�y*W"PKZ7W[YFGNE_VnRUo
�ÎVud`E_lUW[GuVNC7WKY^MFO�y*W"PuZ7W[YFGNE_VnR?c*W"P�MFYFE_V2cFPNSUc*W"P�lUS`bHMFOXWUo-BDC7WKfgS`YFGhW"PNlQJQVNE_S`Y�bHJ[�³Ù  �� ö £tEHG
W[]^MFE_lQJUb_W[YsV�VhS Ù  �  ö £ ¹ " 	 Æ Õ ý � Æ ��ÇeÇ ö £ � Æ §Cl^o #�¼WÇ
BDC^MFG6��W4GhW"W�VNCFJQV�� Æ ��ÇXEHG�Y7SUVLfgS`YFGhVNJUYsV"\�yqM7V?VNC7W4Y^MFO�y*W"P�Z7W[YFGNE_VnR�c*W"P�MFYFE_V6fgS^SUP<ZFEHYFJQVhW
lUS`bHMFOXW�EHG Æ JUG/��W�CFJUZ?JUb_PNW[JUZ7RXJUYsVNEHf"E_cqJQVhW[Z?EHYXVNC7WDcqEHfgVNM7PNW�SUT|VNC7WDyqJUbHb_S^S`Y�\�È+E_d`M7PNW�§C¢WÇ<o È7SUPuJ
k�� OXW"VhP<EHfQ\mVNC7WKVNEHOXWgwnZ7W"c*W[YFZ7W[YsVucqJQPNV�SUT Õ ý EHG ­ Æ ��Ç � \FJUYFZ�VNC^MFGuVNC7W�fgS`YFGhW"PNlQJQVNE_S`Y�bHJ[��GNJ[RmG� Æ ��Ç ­ Æ ��Ç � ö u�µË� 7 � � Æ §Cl^o #�¢WÇ

é W"V�MFG2Y7S$��VNM7P<YXVhS�VNC7WIfgS`YFGhW"PNlQJQVNE_S`Y6bHJ[��G�JUGNGhSmf"EHJQVhW[Z6��E_VNCXVNC7W�W[Y7W"PNdURswnOXS`OXW[YsVNMFO�VhW[YFGhSUP[\Ù  ¼  ' ö £ � Æ §Cl^o I%£�Ç

§ V #



BDC7W�GhcqJQVNEHJUb�fgS`OXc*S`Y7W[YsVNG�SUT+VNCFEHG�fgS`YFGhW"PNlQJQVNE_S`Y�bHJ[��\Ù  ¼  ð ö £ ÿ Æ §Cl^o Im§�Ç

VNM7P<Y4S`M7V~VhS�y*WXEHZ7W[YsVNEHf"JUbHb_ReGNJQVNEHG)ºqW[Z�\�y^RelmE_PNVNM7WtSUT�VNC7WtT0JUfgV�VNCFJQV~VNC7W��  JQPNWXdUW"SmZ7W[GNEHfXJUYFZ
VNCFJQVKVNC7WtT0MFYFfgVNE_S`YFGO��JUYFZ/��JQPNWtS`YFb_R�T0MFYFfgVNE_S`YFG�SUT2VNEHOXWUo~BDCFEHGIfgS`MFbHZ�CFJQP<ZFb_R�y*W�SUVNC7W"PN��EHGhW
y*W[f"JUMFGhWpÙ  ¼  ð ��S`MFbHZLCFJ[lUW�VhSXy*W~JUY�EHYslQJQP<EHJUYsVulUW[fgVhSUP[\|JUYFZL��W�{mY7S$��VNCFJQV�VNC7W"PNW�JQPNW�Y7S`Y7WÆ Y7W"lUW"PNVNC7W[b_W[GNG�E_VDEHG�EHYFGhVhP<MFfgVNE_lUW~VhS6f<C7W[fN{�VNCFEHGuWgvmcqbHEHf"E_VNb_RaÇ<o
BDC7W~S`YFb_RLEHYsVhW"PNW[GhVNEHY7dXfgS`YFGhW"PNlQJQVNE_S`YebHJ[��EHGuVNC^MFG�VNC7WX¦"W"PNSQwnfgS`OXc*S`Y7W[YsVÙ  ¼  4 ö "  ¼  4 þ,%   ' ¼ ' 4 þ&% 4  ' ¼  ' ö £ ÿ Æ §Cl^o I�#WÇ

��CFEHf<CLTaSUPIJtc*W"PNTaW[fgV:ê|MFEHZ�y*W[fgS`OXW[G

" 	 � Æ ��Ç þ,%   4 � Æ ��Ç þ,%o4 4�4 � Æ ��Ç þ,%o4 ð m ¼ ð m ö £ � Æ §Cl^o I�IWÇ

�xYFGhW"PNVNEHY7dtVNC7W�WgvmcqbHEHf"E_VuWgvmcFPNW[GNGNE_S`YFG Æ §Cl^o #WÇuTaSUPDVNC7Wt�uC7P<EHGhVhS%Ø*W[b�GhRmO�y*S`bHG"\mVNCFEHGuy*W[fgS`OXW[G^� ö � I Æ � þ ��Ç ^­ ­ � Æ §Cl^o I V Ç

È7SUP�EHYFGhVNJUYFfgWU\|��C7W[Y�VNC7W�cFPNW[GNGNM7PNW�SUT-VNC7WtfgS`GNO?EHf�O?JQVhVhW"P~EHGIY7W"d`bHE_d`E_yqb_WU\qbHE_{UW�EHY�VNC7WtMFYFE_lUW"P<GhW
VhSmZFJ[RU\|JUYFZ���W�f"JUY�VhPNW[JQV�VNC7W~d`JUbHJ�v7E_W[G Æ ��E_VNC7S`M7VDZFEHGhPNW[Ghc*W[fgVkÇ2JUGDZFMFGhV"\7VNC7W[Y�S`Y7W�CFJUG^� � ö � I ^­­ ÿ Æ §Cl^o I�jWÇ

JUYFZ�VNCFEHGuW[]^MFJQVNE_S`Yef"JUY�VhP<E_lmEHJUbHb_R?y*W�EHYsVhW"dUP<JQVhW[Z�VhS� Æ ��Ç ­ Æ ��Ç � ö u�µË� 7 � � Æ §Cl^o I�lWÇ

Å YrVNC7WLSUVNC7W"PXCFJUYFZ�\-E_T�VNC7WLMFYFE_lUW"P<GhW�EHG�Z7S`O?EHYFJQVhW[Zry^RU\/GNJ[RU\2P<JUZFEHJQVNE_S`Y�\�VNC7W[Y
S`Y7WLCFJUG�VNC7W
W[]^MFJQVNE_S`Y�SUT+GhVNJQVhW
� ö �e�%I^\qJUYFZ�VNC7W�fgS`YFGhW"PNlQJQVNE_S`Y�W[]^MFJQVNE_S`Y�PNW[ZFMFfgW[G�VhS^� � ö � V ^­­ ÿ Æ §Cl^o I Ö Ç

JUYFZ�VNC7W"PNW"TaSUPNW � Æ ��Ç ­ Æ ��Ç Ó ö u�µË� 7 � � Æ §Cl^o I�¼WÇ
BDC7WXPNW[JUGhS`Y���CsReVNC7WXW[Y7W"PNdUR4Z7W[YFGNE_VnReSUT�cqC7SUVhS`YFG~Z7W[fgPNW[JUGhW[G�T0JUGhVhW"P���E_VNC ­ Æ ��Ç�VNCFJUY�VNCFJQV~SUT
ZFMFGhVDEHGuSUT-fgS`M7P<GhWXo[o"oNVNC7W~PNW[ZmwnGNCFE_TaV"o

áxâ Ò�ã  ���ÓC� Ò  �� Ï �O�g¶���  Ò ��Õ Ï �O� ã�ä � Ï �5 ¡�O��Ó
Ý�TaVhW"PtVNC7W[GhW�cFPNW[bHEHO?EHYFJQP<E_W[G"\���WLJQPNWLY7S$�:cFPNW"cqJQPNW[ZrVhS�VNJUfN{mb_WLVNC7W_¤2EHYFGhVhW[EHY�W[]^MFJQVNE_S`YFG"oe��W
JUbHb_S$��TaSUPDVNC7W�cFPNW[GhW[YFfgW~SUT-J?fgS`GNOXS`b_SUd`EHf"JUb�fgS`GNYsVNJUYsVIJUYFZ�VNC^MFGDfgS`YFGNEHZ7W"PDVNC7W~W[]^MFJQVNE_S`YFG

q  ' þ v ý  ' ö ¼iA q ¼  ' � Æ §Cl^o I�¢WÇ

§ V I



�ÎVD��EHbHb|y*W~fgS`YslUW[YFE_W[YsV�VhS?PNW"�DP<E_VhWKVNC7W[GhW�W[]^MFJQVNE_S`YFGDEHYLVNC7W�TaSUP<ON  ' ö ¼iA q Æ ¼  ' � ô� ý  ' ¼ ( ( Ç þ v ý  ' � Æ §Cl^o V £�Ç

¥�W[f"JUMFGhW�SUT7EHGhSUVhPNSUc^RU\�VNC7W"PNW�JQPNW/S`YFb_RIVn��SKEHYFZ7W"c*W[YFZ7W[YsV|W[]^MFJQVNE_S`YFG"\QYFJUOXW[b_RKVNC7W�£�£�wnfgS`OXc*S`Y7W[YsV
JUYFZ�JUYsRLS`Y7W~SUT+VNC7W�Y7S`YmwÂ¦"W"PNS��j�QwnfgS`OXc*S`Y7W[YsVNG"o�ÜIGNEHY7d Æ §Cl^o V Ç<\|��Wxº|YFZ� I ò­ ­ ö V A q Æ � þ IÉ��Ç � v

ò­ ­ þ # ^­ �­ � þ # æ­ � ö V A q Æ � � ��Ç þ v � Æ §Cl^o V §�Ç

��W�GNM7cFcqb_W[OXW[YsVuVNCFEHGuy^R�VNC7W�fgS`YFGhW"PNlQJQVNE_S`Y�W[]^MFJQVNE_S`Y^� ö � I Æ � þ ��Ç ^­­ � Æ §Cl^o V #WÇ

ÜIGNEHY7d�VNC7WhºqP<GhV-W[]^MFJQVNE_S`Y?VhS�W[bHEHO?EHYFJQVhW>ò­ TaPNS`OþVNC7W�GhW[fgS`YFZ�\^S`Y7W�SUyFVNJUEHYFG-VNC7WIGhW"V2SUT�W[]^MFJQVNE_S`YFG
Æ é?§�Çÿþh Èh È þ {h È ö ñ ó ¶� � þ � �Æ é�#WÇ � I��hh ö V A q Æ � þ IÉ��Ç � vÆ é�IWÇ ^� ö � I Æ � þ ��Ç þh h � Æ §Cl^o V IWÇ

BãSUdUW"VNC7W"P[\FVNCFEHG�GhW"VuSUT�W[]^MFJQVNE_S`YLEHG�{mY7S$��YLJUG�VNC7WxÙG­k·Â«�ø%Ä,®%¬a¬F«$�?¿a®�¶¡·L²%¬$À·o2BDC7W"R?dUS$lUW"P<YLW"lUW"PNR
JUGhc*W[fgVISUT�È7P<E_W[ZFO?JUYFYmwnkDSUy*W"PNVNGhS`Ymwz��JUb_{UW"PKfgS`GNOXS`b_SUdURUoÍÈ7PNS`O Y7S$�(S`Y�����EHbHb�GNEHOXcqb_R�PNW"TaW"PKVhS
VNC7W[O�JUG/W[]^MFJQVNE_S`YFG Æ Èu§�Ç<\ Æ È�#WÇ<\ Æ È�IWÇ+PNW[Ghc*W[fgVNE_lUW[b_RUo+�xYXVhW"P<O?G-SUT*VNC7W�¨IM7yFyqb_WucqJQP<JUOXW"VhW"PVå Æ ��Ç
JUYFZ�VNC7W�Z7W[fgW[b_W"P<JQVNE_S`Y�cqJQP<JUOXW"VhW"PH» Æ ��Ç<\FVNC7W[GhW�W[]^MFJQVNE_S`YFGDf"JUY�JUbHGhS?y*WK�DP<E_VhVhW[Y�JUG

Æ é?§ · Ç å � ö ñ ó ¶� � � {h È þ � �Æ é�# · Ç » ö ô� � È � V A q Æ � þ IÉ��Ç � v �Æ é�I · Ç WW 	 Æ � ­ � Ç ö � IYå�� ­ � � Æ §Cl^o V�V Ç

��SUVhW�VNCFJQV2y*W[f"JUMFGhW�SUT*VNC7W�¥uEHJUYFf<CFEFEHZ7W[YsVNE_VNE_W[G"\UVNC7W�¤2EHYFGhVhW[EHYtW[]^MFJQVNE_S`YFG/JUYFZXVNC7W�fgS`YFGhW"PNlQJQVNE_S`Y
W[]^MFJQVNE_S`YFG�GNC7S`MFbHZ�Y7SUV�y*W?EHYFZ7W"c*W[YFZ7W[YsV"\ãJUYFZ�EHYFZ7W"W[Z�VNC7W"R�JQPNW6Y7SUV"o��ÎV�EHG~W[JUGhR4VhS�GhW"W6VNCFJQV
Æ Èu§�Ç�JUYFZ Æ È�IWÇDEHOXcqb_R�VNC7W�GhW[fgS`YFZeSUP<Z7W"P�W[]^MFJQVNE_S`Y Æ È�#WÇDGhS6VNCFJQV"\*J?cqb_W[JUGNJUYsVIGNEHOXcqbHE»º|f"JQVNE_S`Y�\
EHYjcFP<JUfgVNEHfgW�S`Y7W�S`YFb_R�CFJUG�VhSpZ7W[JUbK��E_VNCjVNC7W�Vn��SyºqP<GhVLSUP<Z7W"P�W[]^MFJQVNE_S`YFG Æ Èu§�ÇLJUYFZ Æ È�IWÇ<o
� S`OXW"VNEHOXW[G"\�C7S$��W"lUW"P[\ Æ È�#WÇIEHGDW[JUGNE_W"PKVhSLGhS`b_lUW�VNCFJUY Æ Èu§�Ç<\�y*W[f"JUMFGhW�E_VKEHG�bHEHY7W[JQPIEHY ­ Æ ��Ç<\�JUYFZ
VNC7W[Y Æ Èu§�Ç�EHG�ÉNMFGhV�MFGhW[Z�VhS.ºFvLS`Y7W�fgS`YFGhVNJUYsVDSUT-EHYsVhW"dUP<JQVNE_S`Y�o

� J =?¨�1W�t¨�5F¨P´�M ;<-¬K��e8-'25F.0)q'*)-.���ª ² ©-'25;Mu1`.Ë1
Ý b_SUV�f"JUYry*W6Z7W[ZFMFfgW[Z�JQy*S`M7V�VNC7W�GhS`bHM7VNE_S`YFG~SUTuVNC7WQÈ7P<E_W[ZFO?JUYFY�W[]^MFJQVNE_S`YFG"\+EËo WUo�VNC7W6W"lUS`bHMmw
VNE_S`Y�SUTuVNC7W6MFYFE_lUW"P<GhW?EHY�VNC7W7È7P<E_W[ZFO?JUYFYmwnkDSUy*W"PNVNGhS`Ymwz��JUb_{UW"P�fgS`GNOXS`b_SUd`E_W[G"\���E_VNC7S`M7V�GhS`b_lmEHY7d
VNC7WtW[]^MFJQVNE_S`YFGIZFE_PNW[fgVNb_R�JUYFZ�W"lUW[Y4��E_VNC7S`M7VIGhc*W[f"E_TaRmEHY7d6JUY�W[]^MFJQVNE_S`Y�SUT2GhVNJQVhWU\�EËo WUo�J6PNW[bHJQVNE_S`Y
y*W"Vn��W"W[Ys��JUYFZ^�qo+�xYXVNC7W�TaS`bHb_S$��EHY7dK��W���EHbHbË\UEHYtVNM7P<Y�\`ZFEHGNf"MFGNG+VNC7WDfgP<E_VNEHf"JUb7Z7W[YFGNE_VnRU\�¥uE_dX¥uJUY7d7\
JQdUW�SUT�VNC7W�MFYFE_lUW"P<GhWU\FJUYFZ�E_VNGDb_S`Y7dXVhW"P<O y*W[CFJ[lmE_S`M7P[\mTaPNS`O VNCFEHG�]^MFJUbHE_VNJQVNE_lUW~c*S`EHYsVuSUT+lmE_W"��o

§ V�V



áxâ ÒÛÎ �� ��5 ¡� ÏOå Ì Ò ��Ó? �� F
È7SUPIGhVNJQPNVhW"P<G"\|b_W"VDMFG�fgS`YFGNEHZ7W"PDVNC7W�f"JUGhW�v ö £mo Æ Èu§Q� Ç�f"JUY�y*W~PNW[JUZ�JUG

¼iA q �IYå � � § ö æ­ � å � � Æ § Ö oH§�Ç

�ÎT�S`Y7W�Z7WNº|Y7W[GuVNC7WQ½?­k·¡¶¡·L½^®%¯�ø�«N¬$Àk·¡¶¡³�� ­ y^R � ­ ö IYå �
¼iA q ÿ Æ § Ö o #WÇ

JUYFZ�VNC7WQø�«N¬$Àk·¡¶¡³xÁ$®%­e®%Ä7«?¶Y«N­ � y^R � ö �� ­ ÿ Æ § Ö o IWÇ

VNC7W[Y Æ Èu§Q� Çuy*W[fgS`OXW[G � � § ö æ­ � å � � Æ § Ö o V Ç
BDC^MFG2VNC7WIGNE_d`Y6SUT æ EHG2Z7W"VhW"P<O?EHY7W[Z?y^R?��C7W"VNC7W"P2VNC7WKJUfgVNMFJUb|W[Y7W"PNdUR6Z7W[YFGNE_VnR^�?EHY?VNC7WIMFYFE_lUW"P<GhW
EHG�dUPNW[JQVhW"P�VNCFJUY�\FW[]^MFJUb�VhS7\FSUP�b_W[GNG�VNCFJUY�VNC7W�fgP<E_VNEHf"JUb�Z7W[YFGNE_VnRU\� � � ­ ¹ æ ö � § ¹ SUc*W[Y� ö � ­ ¹ æ ö £ ¹ ê|JQV� = � ­ ¹ æ ö þ § ¹ f"b_S`GhW[Z

Æ § Ö o jWÇ

BDC7W"PNW"TaSUPNW�VNC7W�Z7W"VhW"P<O?EHYFJQVNE_S`Y�SUTt� Æ JUYFZ�� ­ lmEHJ�VNC7W:¨IM7yFyqb_W2fgS`YFGhVNJUYsVkÇ+EHGãlUW"PNR�EHOXc*SUPNVNJUYsV"o�ÝIG
PNW"d`JQP<ZFG � \mVNC7W"PNWKJQPNWKdUS^SmZLPNW[JUGhS`YFGuVhSty*W[bHE_W"lUWIVNCFJQV � EHGuJQV�b_W[JUGhV:£ � §Q\FJUYFZ�lUW"PNR�bHE_VhVNb_WKZFE_PNW[fgV
SUyqGhW"PNlQJQVNE_S`YFJUb*W"lmEHZ7W[YFfgWKTaSUP�VNC7WKlQJUbHM7W � ö §I��CFEHf<CLO?E_d`CsVuc*W"P<CFJQcqGuCFJ[lUW~y*W"W[YLT0J[lUS`M7PNW[ZLS`Y
dUPNS`MFYFZFGDSUT-YFJQVNM7P<JUbHY7W[GNG Æ JUYFZ�VNC^MFGDVNC7W"SUPNW"VNEHf"JUbãcFPNW�ÉNMFZFEHfgW[GDJQy*S`M7V�C7S$�(VNC7W�MFYFE_lUW"P<GhW�GNC7S`MFbHZ
y*W[CFJ[lUW�Ç<o

áxâ Ò bÐ  Â b Ï � Â
Å Y7WDJUO?J%¦[EHY7d~VNCFEHY7d~JQy*S`M7V+VNC7W�È+k���OXSmZ7W[bHG-EHG+VNCFJQV/JUbHbmSUT|VNC7W[O Æ cFPNS$lmEHZ7W[ZtVNCFJQV-VNC7WDO?JQVhVhW"P
fgS`YsVhW[YsV�EHG/cqCsRmGNEHf"JUb�Ç�cFPNW[ZFEHfgV2JUY�EHYFE_VNEHJUbFGNEHY7d`MFbHJQP<E_VnRU\sfgS`O?OXS`YFb_Rt{mY7S$��Y�JUG�J>¥uE_d>¥uJUY7d7o/BDCFEHG
EHG�lUW"PNR�W[JUGhRLVhS�GhW"WUo
Æ È�#WÇ�GNC7S$��G+VNCFJQV"\sJUG-b_S`Y7dKJUGr� þ IÉ�?EHG�c*S`GNE_VNE_lUW Æ JUYFZtVNCFEHG�EHG�VNC7W�f"JUGhW�TaSUP-JUbHbscqCsRmGNEHf"JUbmO?JQVhVhW"PNÇ<\
S`Y7W�CFJUG>» = £m\IEËo WUo�ò­ � £�GhS
VNCFJQVLVNC7W�MFYFE_lUW"P<GhW�EHGLZ7W[fgW[b_W"P<JQVNEHY7d�ZFM7W�VhS�dUP<J[lmE_VNJQVNE_S`YFJUb
JQVhVhP<JUfgVNE_S`Y�o � EHYFfgW ­ = £�y^RrZ7WNº|YFE_VNE_S`Y�\ ^­ Æ � 4 Ç = £�y*W[f"JUMFGhW���WLSUyqGhW"PNlUW�J�PNW[ZmwnGNCFE_TaV"\-JUYFZ
ò­ � £ty*W[f"JUMFGhW�� þ IÉ� = £m\FE_VuTaS`bHb_S$��GuVNCFJQV�VNC7W"PNW�f"JUYFY7SUV�CFJ[lUW~y*W"W[Y�JtVNM7P<YFEHY7d�c*S`EHYsV�EHY�VNC7W
cqJUGhVIJUYFZ ­ Æ ��Ç�O�MFGhVDy*W�fgS`YFf"J[lUWXZ7S$��Ys�uJQP<ZFG"ouBDC7W"PNW"TaSUPNW ­ Æ ��Ç�O�MFGhV�CFJ[lUW�PNW[JUf<C7W[Z ­7ö £6JQV
GhS`OXW*B ¬a·¡¶Y«�VNEHOXW�EHYLVNC7W~cqJUGhV"o/��W���EHbHb|f"JUbHb�VNCFEHGuVNEHOXWs� ö £m\ ­ Æ £�Ç ö £mo
ÝIG�� ­ Ó EHGXfgS`YFGhVNJUYsVXTaSUPXP<JUZFEHJQVNE_S`Y Æ JUY�JQcFcFPNSUcFP<EHJQVhW�Z7W[GNfgP<E_cFVNE_S`YrSUT�W[JQP<bHE_W"PXc*W"P<E_SmZFG�SUT�VNC7W
MFYFE_lUW"P<GhW�Ç<\qVNCFEHGIGNC7S$��GDVNCFJQVIVNC7W�W[Y7W"PNdUR�Z7W[YFGNE_VnRLdUPNS$��GKbHE_{UW�§�� ­ Ó JUG ­ « £6GhS�VNCFEHG�b_W[JUZFG�VhS
]^MFE_VhW�J?GNEHY7d`MFbHJQP�GNE_VNMFJQVNE_S`Y�o

§ V j



áxâ Ò § ÂOÒ �B5P�5â Ò�� �O  ÑOÒ �2Ó Ò
�jE_VNC4VNC7WXY7SUP<O?JUbHE§¦[JQVNE_S`Y ­ Æ £�Ç ö £m\ãE_V~EHGIT0JUE_PKVhS�f"JUbHbN� 4 VNC7WXJQdUWXSUT�VNC7WXMFYFE_lUW"P<GhWUo��ÎTxò­ CFJUZ
y*W"W[Yë¦"W"PNS6EHYLVNC7W�cqJUGhV�TaSUP�JUbHb�� Ö � 4 \FVNC7W[Y���W~��S`MFbHZ�CFJ[lUW

ò­,ö £ £ ­ Æ ��Ç öè­ 4 �$��� 4 ÿ Æ § Ö o lWÇ

JUYFZ ^­ Æ ��Ç öè­ 4 ��� 4 ö ^­ 4 � Æ § Ö o Ö Ç
BDCFEHGu��S`MFbHZ�Z7W"VhW"P<O?EHY7W~VNC7W�JQdUW�SUT�VNC7W�MFYFE_lUW"P<GhWKVhS?y*W� 4 ö ­ 4^­ 4 ö å w�ô4 ÿ Æ § Ö o ¼WÇ

��C7W"PNW/å w�ô4 EHG�VNC7W�Üx¿!.�.N¯d«_¶¡·�Ä7«goF¨�S$��W"lUW"P[\�JUG¾ò­ � £�TaSUP9� Ö � 4 \/VNC7W�JUfgVNMFJUb�JQdUW�SUT�VNC7W
MFYFE_lUW"P<GhW�O�MFGhV�y*W�GNO?JUbHb_W"PuVNCFJUY�VNCFEHG"\

ò­ � £ £ � 4H� å w�ô4 � Æ § Ö o ¢WÇ

BDC^MFGIVNC7W.¨IM7yFyqb_W�VNEHOXWXGhW"VNG~JUY�M7cFc*W"P�y*S`MFYFZeS`Y4VNC7WXJQdUWXSUT2VNC7WXMFYFE_lUW"P<GhWUo � W"W.È+E_d`M7PNW.#m§
TaSUP�JUYeEHbHbHMFGhVhP<JQVNE_S`Y6SUT+VNCFEHG"o f��O� Â á Ò �OÕ b Ò â Ï0Ñ  ¡�O�O�
é W"V�MFG�Y7S$��VhPNR4VhS�VNJQ{UW�J�b_S^SU{�EHYsVhS�VNC7W?T0M7VNM7PNWXSUTuVNC7W?MFYFE_lUW"P<GhWUo7Ý�d`JUEHY���W?��EHbHb+GhW"W6VNCFJQV
E_V~EHGKPNW[O?JQPN{QJQyqb_R�GNEHOXcqb_W�VhS�WgvmVhP<JUfgV�PNW[b_W"lQJUYsV~EHY7TaSUP<O?JQVNE_S`Y�TaPNS`O VNC7W,È7P<E_W[ZFO?JUYFY4W[]^MFJQVNE_S`YFG
��E_VNC7S`M7V�W"lUW"PICFJ[lmEHY7dXVhS6GhS`b_lUW�JUY�W[]^MFJQVNE_S`Y�o
È7SUP æ ö � §KSUP æ ö £m\ Æ Èu§�Ç�f"JUY�y*WK�DP<E_VhVhW[Y�JUG^­ � ö ¼iA qI � ­ � þ m æ m � Æ § Ö oH§?£�Ç

BDC7W�P<E_d`CsVICFJUYFZ�GNEHZ7W�SUT/VNCFEHG�W[]^MFJQVNE_S`Y4EHGIGhVhP<EHfgVNb_R�c*S`GNE_VNE_lUWUoIBDC7W"PNW"TaSUPNW ^­ EHGIY7W"lUW"PÍ¦"W"PNS�JUYFZ
GNEHYFfgW ^­ 4 = £m\F��W�O�MFGhVDCFJ[lUW ^­ Æ ��Ç = £ �/� � Æ § Ö oH§U§�Ç
BDC^MFGI��W?f"JUY�EHO?OXW[ZFEHJQVhW[b_R�fgS`YFf"bHMFZ7WtVNCFJQVKSUc*W[Y�JUYFZ¾ê|JQV�MFYFE_lUW"P<GhW[GKO�MFGhVKWgvmcqJUYFZ�TaSUPNW"lUW"P[\
EËo WUoFVNC7W"RLJQPNW�SUc*W[Y�EHY�GhcqJUfgWQ®%¬5ø~VNEHOXWUo
¥�RtVNJQ{mEHY7d�EHYsVhS�JUf"fgS`MFYsV2VNC7WDW[]^MFJQVNE_S`Y Æ È�I^� Ç+��WIf"JUY?W"lUW[Y?y*WDGhS`OXW"��CFJQV2OXSUPNWDcFPNW[f"EHGhW�JQy*S`M7V
VNC7W�b_S`Y7dXVhW"P<O y*W[CFJ[lmE_S`M7P[o Æ È�I^� Ç�GNC7S$��G�VNCFJQVDTaSUP�Y7S`YmwnY7W"d`JQVNE_lUW�cFPNW[GNGNM7PNWU\i���í£XS`Y7W�CFJUG�� � Æ � ­ � Ç Ö £ � Æ § Ö oH§C#WÇ

BDC^MFGÉ�IO�MFGhV�Z7W[fgPNW[JUGhW/��E_VNC~EHYFfgPNW[JUGNEHY7d ­ JQVãb_W[JUGhVãJUG�T0JUGhVãJUG ­ w � Æ ��W2CFJ[lUW�GhW"W[Y~VNC7W/y*W[CFJ[lmE_S`M7P­ w � TaSUP�ZFMFGhVDJUYFZ ­ w Ó TaSUPDP<JUZFEHJQVNE_S`Y5Ç<o-�xY�cqJQPNVNEHf"MFbHJQP[\
bHEHOW 9�² � ­ � ö £ � Æ § Ö oH§CIWÇ
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È+E_d`M7PNWh#m§Q��FKMFJUbHE_VNJQVNE_lUWuy*W[CFJ[lmE_S`M7P�SUT|VNC7W:È7P<E_W[ZFO?JUYFYmwnkDSUy*W"PNVNGhS`Ymwz��JUb_{UW"P/OXSmZ7W[bHGãTaSUP�v ö £mo
ÝIbHb�OXSmZ7W[bHG�GhVNJQPNVD��E_VNC�J,¥uE_d,¥uJUY7d7oHÈ7SUP æ ö þ §KVNC7W�MFYFE_lUW"P<GhW~PNW[JUf<C7W[GIJ?O?J�v7EHO�MFO:P<JUZFEHMFG
JUYFZ
PNW[fgS`bHbHJQcqGhW[G�JQTaVhW"PXJÊº|YFE_VhW6VNEHOXWUoPÈ7SUP æ ö £m\/VNC7WLMFYFE_lUW"P<GhW?{UW"W"cqGtWgvmcqJUYFZFEHY7d�yqM7V�VNC7W
WgvmcqJUYFGNE_S`Y
lUW[b_Smf"E_VnRrVhW[YFZFG�VhSP¦"W"PNS�TaSUP
� « ° SUP ­ « ° oFÈ7SUP æ ö � §Q\/VNC7W�WgvmcqJUYFGNE_S`Y
lUW[b_Smf"E_VnR�JQcFcFPNS`JUf<C7W[G?J�Y7S`YmwÂ¦"W"PNS�fgS`YFGhVNJUYsVXlQJUbHM7WUoÛÝIbHGhS�GNC7S$��Y�EHGtVNC7W�GNE_d`YFE»º|f"JUYFfgWLSUT�VNC7W
¨IM7yFyqb_W�VNEHOXW�TaSUP~VNC7W æ ö þ §tMFYFE_lUW"P<GhWtGNC7S$��EHY7dLf"b_W[JQP<b_ReVNCFJQV�å w�ô4 d`E_lUW[G�JUY4M7cFc*W"PIy*S`MFYFZ
S`Y�VNC7W�JQdUW�SUT�VNC7W�MFYFE_lUW"P<GhWUo

��S$�(b_W"V�MFGuVNJQ{UW�JUY7SUVNC7W"PIb_S^SU{LJQV Æ Èu§�Ç<\^­ � ö ¼iA qI � ­ � ��æ � Æ § Ö oH§ V Ç

È7SUP æ ö £m\F��W�b_W[JQP<YLVNCFJQV æ ö £X� bHEHOh 9�² ^­ � ö £ � Æ § Ö oH§CjWÇ
BDC^MFG�VNC7W�MFYFE_lUW"P<GhWK{UW"W"cqGDWgvmcqJUYFZFEHY7dtyqM7VDOXSUPNW�JUYFZ�OXSUPNW�GNb_S$��b_R�JUGDVNEHOXW~dUS^W[GDS`Y�o
¥�RLVNC7W�GNJUOXW~PNW[JUGhS`YFEHY7dX��W�GhW"W�VNCFJQVDTaSUP æ ö � §~��W�CFJ[lUWæ ö � §K� bHEHOh 9�² ^­ � ö § � Æ § Ö oH§ClWÇ

BDC^MFG�VNC7W�MFYFE_lUW"P<GhWK{UW"W"cqGDWgvmcqJUYFZFEHY7d7\7PNW[JUf<CFEHY7d?J?fgS`YFGhVNJUYsV�bHEHO?E_VNEHY7d�lUW[b_Smf"E_VnRUo
È7SUP æ ö þ §Q\F��W���S`MFbHZ�fgS`YFf"bHMFZ7W ^­ � « � §Q\FyqM7V�VNCFEHGDEHG�SUy^lmE_S`MFGNb_R�J?fgS`YsVhP<JUZFEHfgVNE_S`Y�o2BDC7W"PNWgw
TaSUPNW���W�b_W[JQP<Y�VNCFJQVDVNC7W æ ö þ §�MFYFE_lUW"P<GhW[G�Y7W"lUW"P�PNW[JUf<C ­ «±° JUYFZ�VNCFJQVDVNC7W"PNW�EHG�VNC7W"PNW"TaSUPNW
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J?O?J�v7EHO?JUb*P<JUZFEHMFG ­ Ê h X o/BDCFEHG�O?J�v7EHO?JUb*P<JUZFEHMFGuSmf"f"M7P<G�TaSUP ^­.ö £?JUYFZ�VNC7W"PNW"TaSUPNWæ ö þ §K� ­ �Ê h X ö I
¼iA q � � Æ § Ö oH§ Ö Ç

��SUVhWIVNCFJQV�EHYsVNMFE_VNE_lUW[b_R�VNCFEHG2O?JQ{UW[G�GhW[YFGhWUo È7SUPubHJQPNdUW"P1�tSUP�bHJQPNdUW"P q VNC7W�dUP<J[lmE_VNJQVNE_S`YFJUbqJQVhVhP<JUf·wVNE_S`YLEHG2GhVhPNS`Y7dUW"P[\7JUYFZ6VNC7W"PNW"TaSUPNWKVNC7WIO?J�v7EHO?JUbqP<JUZFEHMFG/SUT�VNC7WKMFYFE_lUW"P<GhW���EHbHb7y*WIGNO?JUbHb_W"P[o � EHYFfgW
��WICFJ[lUW,ò­ � £�JUbHGhS�JQV ­ Ê h X \mJQd`JUEHY?VNC7W"PNWIEHG/Y7S�VNM7P<YFEHY7dKc*S`EHYsV2JUYFZXVNC7WIMFYFE_lUW"P<GhW�PNW[fgS`YsVhP<JUfgVNG
yqJUfN{�VhSÍ¦"W"PNS~GNE§¦"W�b_W[JUZFEHY7d�VhS�J�³h·§û�+�­k¿�¬5½N±so-BDC7W"PNW"TaSUPNWU\`GhcqJQVNEHJUbHb_R�f"b_S`GhW[ZXMFYFE_lUW"P<GhW[G Æ æ ö þ §�Ç
JQPNW�JUbHGhS?f"b_S`GhW[ZeEHYLVNEHOXWUo ÝIbHb*SUT+VNC7W[GhWÍº|YFZFEHY7d`GuJQPNW�GNMFO?O?JQP<E§¦"W[Z�EHYëÈ+E_d`M7PNW�#m§QoÌ Ò ��Ó? �� FíÏ �O� æ � Ò Ó�Ó?�O� Ò �B5P�5â ÒFæ � Ò Ó Ò �2� � �O  ÑOÒ �2Ó Ò
�xY6SUP<Z7W"PuVhStfgS`OXcqJQPNWIVNC7WÍÈ7P<E_W[ZFO?JUYFYmwnkDSUy*W"PNVNGhS`Ymwz��JUb_{UW"P�OXSmZ7W[bHG/��E_VNC�JUGhVhPNS`Y7S`O?EHf"JUbqSUyqGhW"Phw
lQJQVNE_S`YFG"\7��WK��S`MFbHZLbHE_{UWIVhSXPNW[bHJQVhW~VNC7WKT0MFYFZFJUOXW[YsVNJUb|cqJQP<JUO?JQVhW"P<G3å 4 JUYFZ>» 4 VhSXVNC7WKSUyqGhW"PNlUW[Z
O?JQVhVhW"P~fgS`YsVhW[YsVISUT-VNC7W�MFYFE_lUW"P<GhWUouBDC7W�JUfgVNMFJUb�Y^MFOXW"P<EHf"JUb�lQJUbHM7W[GDSUT�å 4 JUYFZz» 4 �DMFGhW�EHY�VNCFEHG
JUYFZXVNC7WDTaS`bHb_S$��EHY7d�GhW[fgVNE_S`YFG-VhS�EHbHbHMFGhVhP<JQVhWuVNC7WDPNW[GNMFb_VNG-GNC7S`MFbHZXY7SUV2Y7W[fgW[GNGNJQP<EHb_R�y*W�VhP<MFGhVhW[Z Æ WUo d7o
VNC7W�bHJQVhW[GhVDSUyqGhW"PNlQJQVNE_S`YFG�W"lUW[YeGhW"W[O VhS6GNM7dUdUW[GhV�J?GNO?JUbHb�Y7W"d`JQVNE_lUWp» 4 Ç<o
é W"V�MFG�PNW[f"JUbHb�VNC7W~W[]^MFJQVNE_S`YFG Æ Èu§Q� Ç�JUYFZ Æ È�#^� Ç<\å � ö

¼iA qI � � æ­ �» ö
V A q Æ � þ IÉ��ÇIYå � ÿ Æ § Ö oH§C¼WÇ

��CFEHf<CL��W�f"JUY��DP<E_VhW�JUG �� ­ � § ö æå � ­ �» ö
� þ IÉ�
#"� ­ � Æ § Ö oH§C¢WÇ

È7PNS`O VNCFEHGD��Wtf"JUY4Z7W[ZFMFfgW�VNCFJQVIVNC7W�cFPNW[GhW[YsVIW[Y7W"PNdURswnZ7W[YFGNE_VnR?� 4 JUYFZecFPNW[GNGNM7PNW_� 4 JQPNW�d`E_lUW[Y
y^R � 4 ö � ­ � § þ æå �4 ­ �4 �� 4 ö � §

¼iA q � æ­ �4 þ åE�4 Æ § � #i» 4 Ç � � Æ § Ö o #%£�Ç

� EHYFfgWn� 4 j � 4 \s��WDGhW"VB� 4 ö £mo-BDC7W[YXS`Y7WDSUyFVNJUEHYFG/JKPNW[bHJQVNE_S`YXy*W"Vn��W"W[Y?VNC7W�GhcqJQVNEHJUbFf"M7PNlQJQVNM7PNWæ � ­ �4 JUYFZ�VNC7W~SUyqGhW"PNlQJQyqb_W[G*å 4 JUYFZ�» 4 \FYFJUOXW[b_Ræ­ �4 ö Æ #i» 4 � §�ÇIå �4 � Æ § Ö o #m§�Ç

BãSUdUW"VNC7W"PI��E_VNC � 4� ­ ö #i» 4 ÿ Æ § Ö o #�#WÇ
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VNCFEHG�JUbHb_S$��G�MFG�VhS6PNWNº|Y7W�S`M7PIcFPNW"lmE_S`MFGDGhVNJQVhW[OXW[YsVNGKPNW"d`JQP<ZFEHY7d?SUc*W[Y�lUW"P<GNMFGIf"b_S`GhW[ZeMFYFE_lUW"P<GhW[G
Æ § Ö o jWÇ<\7��CFEHf<Ctd`J[lUWKMFG2J�fgSUPNPNW[bHJQVNE_S`YXy*W"Vn��W"W[Y`� 4 �[� ­ JUYFZ?VNC7WDlQJUbHM7W�SUT æ o/��S$�p��WIb_W[JQP<YXVNCFJQV» 4 = §��%# £ æ ö þ § ÿÏ� 4 = � ­» 4�� §��%# £ æ ö � §vÿÏ� 4�� � ­ � Æ § Ö o #�IWÇ

�ÎT-S`Y7W�y*W[bHE_W"lUW[GDVNC7W�lQJUbHM7Wp» 4 ¼ §�SUyFVNJUEHY7W[ZeTaPNS`O VNC7W�PNW[ZmwnGNCFE_TaVDZFEHGhVNJUYFfgW�PNW[bHJQVNE_S`Y�\FVNC7W[YeS`Y7W
��S`MFbHZrZ7W[ZFMFfgW�� 4 ¼ #"� ­ oÊÜIGNEHY7d�VNC7W�JQcFcFPNS[v7EHO?JQVhW6lQJUbHM7W?TaSUP^å 4 ]^M7SUVhW[ZrVNC7W"PNWU\+S`Y7W,º|YFZFG
VNCFJQV � ­ ¼ §?£ w � ó d8��f"O � ÿ Æ § Ö o # V Ç
Å YrVNC7W6SUVNC7W"PtCFJUYFZ�\+SUVNC7W"P�SUyqGhW"PNlQJQVNE_S`YFG�GNM7dUdUW[GhV�VNCFJQV�VNC7W6lmEHGNE_yqb_W?O?JQVhVhW"PXfgS`YsVhW[YsVtSUT�VNC7W
MFYFE_lUW"P<GhW�S`YFb_R�JUf"fgS`MFYsVNGKTaSUPKJQy*S`M7VR� 4 ö £ � §�� ­ \*GhSLGhS`OXW"VNCFEHY7d�EHG��DPNS`Y7d�C7W"PNWUoI�jC7W"PNWtEHG�JUbHb
VNC7WLO?JUGNG�cFPNW[ZFEHfgVhW[Z�y^R�VNC7W�JUYFJUb_RmGNEHG�SUTDPNW[ZmwnGNCFE_TaVNGkìþBDCFEHG�EHG�{mY7S$��Y
JUG�VNC7W[Ä'·�À^Àk·�¬0ûPÄ,®�À^À
Á5­e²�.N¯d«NÄto2��SUVhWIJUbHGhS�VNCFJQV2E_T|S`Y7W�JUf"fgW"cFVNG2VNC7W�lQJUbHM7W*� 4 ö £ � §�� ­ \sVNCFEHG+��S`MFbHZXcFPNW[ZFEHfgV�» 4 ¼ £ � £Wj
��CFEHf<C�EHG�JUbHOXS`GhVufgW"PNVNJUEHYFb_RXP<MFb_W[Z?S`M7V�y^R?SUVNC7W"PuSUyqGhW"PNlQJQVNE_S`YFG"o+�ÎVufgS`MFbHZ6y*W�VNCFJQV�J�GNO?JUbHb|Y7S`Ymw
¦"W"PNS�fgS`GNOXS`b_SUd`EHf"JUb+fgS`YFGhVNJUYsV~EHGIY7W"W[Z7W[ZeVhSLPNW[fgS`YFf"EHb_W�VNC7W[GhW Æ JUYFZ4GhS`OXW�SUVNC7W"PNÇ�SUyqGhW"PNlQJQVNE_S`YFG"\
yqM7V�VNCFEHG�EHGDGhVNEHbHb*J?O?JQVhVhW"P�SUT Æ P<JQVNC7W"PIC7W[JQVhW[Z5ÇuZ7W"yqJQVhWUo

��d =?¨�1W�t¨�5F¨P´�M¾-¬KH�xâ2'���)ã)+¨�5F8-)-.Ë¨�©/1
æ � Òaå  �Õ� �� Ï ��  Ò Ó

��WXCFJ[lUW?GhW"W[Y�VNCFJQVKJLb_SUVIf"JUY4y*W�b_W[JQP<YsVKJQy*S`M7VIVNC7W'È7P<E_W[ZFO?JUYFYmwnkDSUy*W"PNVNGhS`Ymwz��JUb_{UW"P~OXSmZ7W[bHG
��E_VNC7S`M7VKW"lUW"P�CFJ[lmEHY7dLVhS�GhS`b_lUW?J�ZFE»Ø*W"PNW[YsVNEHJUbãW[]^MFJQVNE_S`Y�o Å Y4VNC7WtSUVNC7W"P�CFJUYFZ�\�OXSUPNWXcFPNW[f"EHGhW
EHY7TaSUP<O?JQVNE_S`Y�f"JUY�y*W�SUyFVNJUEHY7W[Z�y^ReGhc*W[f"E_TaRmEHY7d?JUY�W[]^MFJQVNE_S`Y�SUT2GhVNJQVhWXTaSUPIVNC7WXO?JQVhVhW"P~fgS`YsVhW[YsV
JUYFZjGhS`b_lmEHY7drVNC7W4È7P<E_W[ZFO?JUYFYpW[]^MFJQVNE_S`YFG"o ��W���EHbHb�Y7S$�ÃJUbHGhS�PNW[EHYFf"bHMFZ7W�VNC7W�fgS`GNOXS`b_SUd`EHf"JUb
fgS`YFGhVNJUYsVIEHYLS`M7P�ZFEHGNf"MFGNGNE_S`Y�o
�xY#JUZFZFE_VNE_S`Y�VhSrVNC7W�lQJUf"MFMFO W[Y7W"PNdUR Æ JUYFZ�cFPNW[GNGNM7PNW�Ç�cFPNS$lmEHZ7W[Z�y^R=v�\�VNC7W"PNWeJQPNW�VnR^cqEHf"JUbHb_R
Vn��S�SUVNC7W"P�{mEHYFZFGKSUT�O?JQVhVhW"Pt��CFEHf<C�JQPNW?PNW[b_W"lQJUYsV�EHY�S`M7P�JQcFcFPNS[v7EHO?JQVNE_S`Y�\�YFJUOXW[b_R4ZFMFGhV�JUYFZ
P<JUZFEHJQVNE_S`Y�oþ�ÎT���W�JUGNGNMFOXW�VNCFJQV�VNC7W[GhW�Vn��S#Z7S�Y7SUV�EHYsVhW"P<JUfgV"\IVNC7W[YjS`Y7W�f"JUYFÉNMFGhV�JUZFZjM7c
VNC7W[E_PXfgS`YsVhP<E_yqM7VNE_S`YFG�EHYrVNC7WëÈ7P<E_W[ZFO?JUYFYrW[]^MFJQVNE_S`YFG"o�BãS4{UW"W"c�VhP<JUfN{
SUT�VNC7W[GhWLVn��S�{mEHYFZFG�SUT
O?JQVhVhW"P Æ JUYFZ�VNC7W[E_P?ZFE»Ø*W"PNW[YsVX]^MFJUbHE_VNJQVNE_lUW�y*W[CFJ[lmE_S`M7PNÇ<\2E_VX��EHbHb2y*W�fgS`YslUW[YFE_W[YsV?VhS�EHYsVhPNSmZFMFfgW
VNC7WXfgS`YFGhVNJUYsVNG Ã Ê JUYFZ Ã � PNW[bHJQVhW[Z�VhSLVNC7WXfgS`YFGhW"PNlUW[Z�]^MFJUYsVNE_VNE_W[GITaSUP~O?JQVhVhW"P�JUYFZeP<JUZFEHJQVNE_S`Y
PNW[Ghc*W[fgVNE_lUW[b_RU\ Ã Ê � ö

¼iA qI � Ê Æ ��Ç ­ Æ ��Ç � ö ¼iA qI � Ê Æ � 4 Ç ­ �4Ã � � ö
¼iA qI � � Æ ��Ç ­ Æ ��Ç Ó ö ¼iA qI � � Æ � 4 Ç ­ Ó 4 � Æ §C¼^oH§�Ç

�xY�VhW"P<O?G�SUT+VNC7W[GhWU\FVNC7WXÈ7P<E_W[ZFO?JUYFYLW[]^MFJQVNE_S`Y Æ Èu§�ÇuVNJQ{UW[GDVNC7W�OXSUPNW~VhP<JUYFGhcqJQPNW[YsVDTaSUP<O

Æ é?§ · · Ç ^­ � ö Ã Ê­ þ Ã �­ � ��æ þ v I ­ �vÿ Æ §C¼^o #WÇ
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EHbHbHMFGhVhP<JQVNEHY7deVNC7We]^MFJUbHE_VNJQVNE_lUW[b_R
ZFE»Ø*W"PNW[YsVXfgS`YFYsVhP<E_yqM7VNE_S`YFG�VhS�VNC7W�VNEHOXWgwzW"lUS`bHM7VNE_S`Y�o Å Y7W�f"JUY
VNC7W[Ypf<CFJQP<JUfgVhW"P<E§¦"W�VNC7WeZFE»Ø*W"PNW[YsV?W"P<JUG6EHY�VNC7W�W"lUS`bHM7VNE_S`Y#SUTKVNC7WeMFYFE_lUW"P<GhW�y^R���CFEHf<C�SUTKVNC7W
JQy*S$lUWKVhW"P<O?G�Z7S`O?EHYFJQVhW[G"\mEËo WUo^d`E_lUW[G�VNC7WIb_W[JUZFEHY7d�fgS`YsVhP<E_yqM7VNE_S`Y?VhStVNC7W�W[]^MFJQVNE_S`Y�SUT�OXSUVNE_S`Y6TaSUP­ o2BDCFEHG�JUb_PNW[JUZ7R�d`E_lUW[GDGhS`OXW�EHYFGNE_d`CsV�EHYsVhSXVNC7W�cqCsRmGNEHf"GuSUT+VNC7W�GNE_VNMFJQVNE_S`Y�o
��W���EHbHb*f"JUbHb�J?MFYFE_lUW"P<GhW

§Qo�Ä,®�¶L¶Y«N­>øW²%Ä'·�¬5®�¶Y«�ø�E_T Ã Ê � ­ Z7S`O?EHYFJQVhW[G
#^o�­e®Wø%·L®�¶¡·L²%¬�øW²%Ä'·�¬5®�¶Y«�ø�E_T Ã � � ­ � Z7S`O?EHYFJQVhW[G
I^o'½?¿�­k¸%®�¶¡¿�­�«'øW²%Ä'·�¬5®�¶Y«�ø�E_T æ Z7S`O?EHYFJQVhW[G
V o�¸%®W½?¿�¿�Ä øW²%Ä'·�¬5®�¶Y«�ø�E_T2v ­ � Z7S`O?EHYFJQVhW[G

Å M7PDcFPNW[GhW[YsVIMFYFE_lUW"P<GhW�JQcFc*W[JQP<GDVhS6y*W�EHY�VNC7W�O?JQVhVhW"PKZ7S`O?EHYFJQVhW[Z�W"P<Jmo���W"PNVNJUEHY�SUVNC7W"P�VNCFEHY7d`G
f"JUYeEHO?OXW[ZFEHJQVhW[b_R6y*W~Z7W[ZFMFfgW[Z�TaPNS`O VNC7WXÈ7P<E_W[ZFO?JUYFYLW[]^MFJQVNE_S`YFG"�

§QoI��S�O?JQVhVhW"P+C7S$��GNO?JUbHb Ã � EHG"\�TaSUP�GNM�Ì�f"E_W[YsVNb_RIGNO?JUbHbUlQJUbHM7W[G�SUT ­ VNCFJQVãVhW"P<O���EHbHbUZ7S`O?EHYFJQVhW
JUYFZ�S`Y7WuEHG�EHY�VNC7W�P<JUZFEHJQVNE_S`Y�Z7S`O?EHYFJQVhW[Z�W"P<Jmo+�xY�VNCFJQV+f"JUGhWU\`S`Y7W�º|YFZFG�VNC7W�f<CFJQP<JUfgVhW"P<EHGhVNEHf
y*W[CFJ[lmE_S`M7P ^­ � ö Ã �­ � £ ­ Æ ��Ç ö Æ V Ã � Ç ô]\ Ó � ô]\ � � Æ §C¼^o IWÇ

#^o Å YLVNC7W�SUVNC7W"P�CFJUYFZ�\FE_T Ã Ê Z7S`O?EHYFJQVhW[G"\7S`Y7W�CFJUG^­ � ö Ã Ê­ £ ­ Æ ��Ç ö Æ ¢ Ã Ê � V Ç ô]\ � � � \ � � Æ §C¼^o V Ç

I^oÐÈ7SUPDGNM�Ì�f"E_W[YsVNb_R?bHJQPNdUW ­ \�v�\7E_T�Y7SUV�EHZ7W[YsVNEHf"JUbHb_R.¦"W"PNS7\m��EHbHbqJUb_�uJ[RmG�Z7S`O?EHYFJQVhWU\7Y7StO?JQVhVhW"P
C7S$�:GNO?JUbHb-VNC7W�fgS`GNOXS`b_SUd`EHf"JUbufgS`YFGhVNJUYsVtO?J[R�y*WU\+JUG�JUbHb/VNC7W6SUVNC7W"PtW[Y7W"PNdURswnfgS`YsVhW[YsVtSUT
VNC7W�MFYFE_lUW"P<GhWKdUW"VNGIOXSUPNW�JUYFZ�OXSUPNW�ZFEHbHM7VhW[Z�o

V o Å YFb_R6TaSUP�v ö £6Z7S^W[G æ Z7S`O?EHYFJQVhW�TaSUPIbHJQPNdUW ­ JUYFZ�S`Y7W�SUyFVNJUEHYFG"\|JUGD��W�GNJ[�(y*W"TaSUPNWU\|J
fgS`YFGhVNJUYsVDWgvmcqJUYFGNE_S`YLlUW[b_Smf"E_VnRUo

j^oÐÈ+EHYFJUbHb_RU\[TaSUP2v ö £�VNC7W�È7P<E_W[ZFO?JUYFY~W[]^MFJQVNE_S`Y�f"JUY�y*W/EHYsVhW"dUP<JQVhW[Z�EHY~VhW"P<O?G�SUT7W[b_W[OXW[YsVNJQPNR
T0MFYFfgVNE_S`YFG?��C7W"PNW[JUG�TaSUP/v õö £
S`Y7W�VnR^cqEHf"JUbHb_R�W[YFfgS`MFYsVhW"P<GLW[bHbHE_cFVNEHf�EHYsVhW"dUP<JUbHG Æ MFYFb_W[GNG� ö � ö £�Ç<o

áxâ ÒFã  ���ÓC� Ò  �� � �O  ÑOÒ �2Ó Ò
BDCFEHG�cqJQPNVNEHf"MFbHJQPKGhS`bHM7VNE_S`Y�EHG�S`YFb_R�SUT�CFEHGhVhSUP<EHf"JUb�EHYsVhW"PNW[GhV"oX¤2EHYFGhVhW[EHY��uJUG~b_S^SU{mEHY7d6TaSUP�JLGhVNJQVNEHf
fgS`GNOXS`b_SUd`EHf"JUb*GhS`bHM7VNE_S`Y6JUYFZ?TaSUP�VNCFEHG2C7W��uJUG�TaSUP<fgW[Z6VhStEHYsVhPNSmZFMFfgWDVNC7WIfgS`GNOXS`b_SUd`EHf"JUb*fgS`YFGhVNJUYsV"o
� VNJQVNEHfDOXW[JUYFG+VNCFJQV ^­.ö £mo/BDC^MFG Æ È�IWÇ�VhW[bHbHG-MFG+VNCFJQV ^� ö £mo Æ È�#WÇ+VhW[bHbHG-MFG+VNCFJQV V A q Æ � þ IÉ��Ç öv�\2��C7W"PNWu� ö � Ê þ � � o
BDC7W"PNW"TaSUPNW�� Æ ��Ç�JUbHGhS�CFJUGtVhS�y*WLVNEHOXWgwnEHYFZ7W"c*W[YFZ7W[YsV"\ ^� ö £m\�JUYFZ

§Cj%£



OXSUPNW"S$lUW"P*v#CFJUG2VhS�y*WDc*S`GNE_VNE_lUWUo+��W~GhW"WIVNCFJQV2��E_VNC�v ö £���W���S`MFbHZ6JUb_PNW[JUZ7R?Y7SUV�y*WIJQyqb_W�VhS
GNJQVNEHGhTaReVNCFEHG�W[]^MFJQVNE_S`Y4TaSUP~cqCsRmGNEHf"JUb�O?JQVhVhW"P�fgS`YsVhW[YsV�� þ IÉ� = £mo>È7PNS`O Æ Èu§�ï�ÇIS`Y7WXZ7W[ZFMFfgW[G
VNCFJQV æ ö Ã Ê­ þ Ã �­ � þ v I ­ � � Æ §C¼^o jWÇ
ÝIG2JUbHb7VNC7WDVhW"P<O?G/S`Y?VNC7WDP<E_d`CsV2CFJUYFZ?GNEHZ7WDJQPNWDc*S`GNE_VNE_lUWU\`VNCFEHG/OXW[JUYFG/VNCFJQV�Y7W[fgW[GNGNJQP<EHb_R æ ö þ §Qo
ÜIGNEHY7d�VNC7WKZ7WNº|YFE_VNE_S`YFG/SUT Ã Ê JUYFZ Ã � \7JUYFZ�GNM7yqGhVNE_VNM7VNEHY7dxv#y^R V A q Æ � þ IÉ��Ç<\mVNCFEHG2y*W[fgS`OXW[G�JGNEHOXcqb_W~JUb_dUW"yFP<JUEHfKW[]^MFJQVNE_S`Y�TaSUP ­ Æ ��Ç öè­ 4 \qYFJUOXW[b_R­ � ö Æ ¼iA q �e�%I þ V A q Æ � þ IÉ��Ç��%IWÇ w�ô

ö Æ V A q Æ � þ ��ÇeÇ w�ô � Æ §C¼^o lWÇ

BDCFEHG-EHG+VNC^MFG/J~GhVNJQVNEHfDMFYFE_lUW"P<GhWU\U��E_VNCtVhSUc*S`b_SUdUR�� � a � EHY���CFEHf<CtVNC7WDdUP<J[lmE_VNJQVNE_S`YFJUbFJQVhVhP<JUfgVNE_S`YEHG�cFPNW[f"EHGhW[b_R6yqJUbHJUYFfgW[ZLy^RLVNC7W�fgS`GNOXS`b_SUd`EHf"JUbãfgS`YFGhVNJUYsV"o

áxâ Ò ß Ï �G� Ò �QÌ.�2Õ� �� Ï � Ò � ã � Ï

BDCFEHG�EHG�GhS`OXW"��CFJQV�OXSUPNW�PNW[JUbHEHGhVNEHfQo+�xY�VNCFEHG�f"JUGhW���W�CFJ[lUW�VhS6GhS`b_lUW^­ � ö Ã Ê­ �¬æ � Æ §C¼^o Ö Ç

È7SUP æ ö £m\UVNCFEHG�EHGãVNC7WuW[]^MFJQVNE_S`Y���WuJUb_PNW[JUZ7R�ZFEHGNf"MFGNGhW[Z�JQy*S$lUWU\sb_W[JUZFEHY7d�VhSKVNC7WuGhS`bHM7VNE_S`Y Æ §C¼^o V Ç<o
BDCFEHG�GhS`bHM7VNE_S`Y�EHG�JUbHGhS?{mY7S$��Y�JUGDVNC7W�¤2EHYFGhVhW[EHY6w�Z7W � E_VhVhW"P�MFYFE_lUW"P<GhWUo
È7SUP æ ö þ §Q\FVNC7W~W[]^MFJQVNE_S`Y�EHG ^­ � ö Ã Ê­ � § � Æ §C¼^o ¼WÇ
��W�PNW[f"JUbHb�VNCFJQV�EHYLVNCFEHG�f"JUGhW���W���EHbHb*CFJ[lUW�JXPNW[fgS`bHbHJQcqGNEHY7dXMFYFE_lUW"P<GhWK��E_VNC ­ Ê h X ö Ã Ê \F��CFEHf<C
EHGuJQVhVNJUEHY7W[Z�TaSUP ^­.ö £mo/BDCFEHG�f"JUYLy*WIGhS`b_lUW[Z�EHY�f"b_S`GhW[Z�TaSUP<O TaSUP}�2JUG�J�T0MFYFfgVNE_S`Y6SUT ­ \7JUYFZ�VNC7W
GhS`bHM7VNE_S`YLVhS � �� ­ ö Æ ­­ Ê h X � ­ Ç w�ô]\ � Æ §C¼^o ¢WÇ

EHG � Æ ­ Ç ö ­ Ê h X# JQP<f"fgS`G Æ § � # ­ � ­ Ê h X Ç ��� ­8­ Ê h X � ­ � ÿ Æ §C¼^oH§?£�Ç
JUG�f"JUY�W[JUGNEHb_R6y*W~lUW"P<E»ºqW[Z�o
BDC7W�MFYFE_lUW"P<GhW~GhVNJQPNVNG�JQV
� ö £X��E_VNC ­ Æ £�Ç ö £m\FPNW[JUf<C7W[G�E_VNGDO?J�v7EHO�MFO ­.öè­ Ê h X JQV� Ê h X öè­ Ê h X JQP<f"fgS`G Æ � §�Ç��%# öè­ Ê h X Ao�%#|ÿ Æ §C¼^oH§U§�Ç

JUYFZeW[YFZFG�EHYeJ7¥uE_d���P<MFYFf<C�JQVH� ö #Ë� Ê h X o�BDC7W�f"M7PNlUW ­ Æ ��Ç�EHG�J�fgRmf"b_S`EHZ�\|JUGIEHG�OXS`GhVIPNW[JUZFEHb_R
GhW"W[Y6y^Rt�DP<E_VNEHY7d~VNC7W�GhS`bHM7VNE_S`Y?EHYXcqJQP<JUOXW"VhP<E§¦"W[Z6TaSUP<O�o�È7SUP�VNCFEHG/E_V2EHG2fgS`YslUW[YFE_W[YsV2VhS�EHYsVhPNSmZFMFfgW
VNC7W�VNEHOXWgwnfgS^SUP<ZFEHYFJQVhW���lmEHJ � �� � ö §­ Æ ��Ç � Æ §C¼^oH§C#WÇ

§Cjm§



ÝIGDJUY�JUGNEHZ7WU\FY7SUVhW�VNCFJQV���E_VNCLVNCFEHGuVNEHOXWgwnfgS^SUP<ZFEHYFJQVhW~VNC7W�kDSUy*W"PNVNGhS`Ymwz��JUb_{UW"PIOXW"VhP<EHf Æ TaSUP�JUYsRæ Ç�VNJQ{UW[G�VNC7W�GNEHOXcqb_WITaSUP<O �87 � öè­ � Æ ��Ç Æ � � �¡� þ � ï7 ��Ç�ÿ Æ §C¼^oH§CIWÇ
��C7W"PNW�JQd`JUEHY�J?VNEHbHZ7W�PNW"TaW"P<G�VhS�VNC7W�O?J�v7EHO?JUbHb_RLGhRmO?OXW"VhP<EHf�GhcqJQVNEHJUbãOXW"VhP<EHfQoD�xY�c*S`bHJQPIfgS^SUP<ZFE�w
YFJQVhW[G"\FVNCFEHG�y*W[fgS`OXW[G �87 � öè­ � Æ ��Ç Æ � � �¡� þ � « � þ ¬ � Æj« Ç �8� ��Ç � Æ §C¼^oH§ V Ç

BDC^MFG~P<JUZFEHJUb+Y^MFbHb-bHEHY7W[GKJQPNW6Z7W"VhW"P<O?EHY7W[Z4y^R � � ö Ä � « \�JUG�EHY[ê|JQV�GhcqJUfgWU\+JUYFZ�VNCFEHG~fgS^SUP<ZFE�w
YFJQVhW�GhRmGhVhW[O EHGtlUW"PNR
fgS`YslUW[YFE_W[YsVXTaSUP?ZFEHGNf"MFGNGNEHY7deVNC7W�f"JUMFGNJUb�GhVhP<MFfgVNM7PNWLSUT�VNC7WëÈ7P<E_W[ZFO?JUYFYmw
kDSUy*W"PNVNGhS`Ymwz��JUb_{UW"PKMFYFE_lUW"P<GhW[G"o
ÝIYsR^�uJ[RU\^EHY�VhW"P<O?G�SUTFVNC7WucqJQP<JUOXW"VhW"Pr�ã\UVNC7WuGhS`bHM7VNE_S`Y�VhSIVNC7WHÈ7P<E_W[ZFO?JUYFY�W[]^MFJQVNE_S`Y�TaSUP æ ö þ §
f"JUY�y*W~�DP<E_VhVhW[Y�JUG ­ Æ ��Ç ö ­ Ê h X

# Æ § � fgS`G���Ç� Æ ��Ç ö ­ Ê h X
# Æ � � GNEHY���Ç�ÿ Æ §C¼^oH§CjWÇ

��CFEHf<C�O?JQ{UW[G�E_VIVhP<JUYFGhcqJQPNW[YsVIVNCFJQVKVNC7WXf"M7PNlUWtEHGKEHYFZ7W"W[Z�J�fgRmf"b_S`EHZ�\*PNS`M7d`CFb_R�JUG~EHYFZFEHf"JQVhW[Z�EHY
È+E_d`M7PNW�#m§Qo
ÝIYFJUb_SUdUS`MFGNb_RU\|TaSUP æ ö � §Q\|VNC7W>È7P<E_W[ZFO?JUYFY�W[]^MFJQVNE_S`Y�f"JUYey*W�GhS`b_lUW[Z�EHY�cqJQP<JUOXW"VhP<EHGhW[Z�TaSUP<O�\
��E_VNCLVNC7W�VhP<E_d`Y7S`OXW"VhP<EHfKT0MFYFfgVNE_S`YFGuPNW"cqbHJUfgW[ZLy^R�CsR^c*W"PNy*S`bHEHfDT0MFYFfgVNE_S`YFG"\­ Æ ��Ç ö

Ã Ê
# Æ fgS`GNC*� � §�Ç� Æ ��Ç ö
Ã Ê
# Æ GNEHYFC�� � ��Ç � Æ §C¼^oH§ClWÇ§ ÂOÒUÏ �O�gf� {5 Ò ¨�áx �Õ Ò �B5[�5â Ò�� �O  ÑOÒ �2Ó Ò

�ÎV�EHG�EHYFGhVhP<MFfgVNE_lUW?VhSeWgvmcFPNW[GNG�VNC7W�JQy*S$lUWLGhS`bHM7VNE_S`YFG�EHY�VhW"P<O?G�SUTuVNC7W6cqJQP<JUOXW"VhW"P<G�å 4 JUYFZc» 4
P<JQVNC7W"PIVNCFJUY Ã Ê VhSLGhW"W���CFJQVIfgS`YFfgPNW"VhWtcFPNW[ZFEHfgVNE_S`YFG�VNC7W[GhWtOXSmZ7W[bHG�O?JQ{UW�PNW"d`JQP<ZFEHY7d6VNC7W�JQdUW
SUTãVNC7W~MFYFE_lUW"P<GhWUo-kDW[f"JUbHb*VNCFJQVu��W~CFJUZ�Z7W"P<E_lUW[Z�VNC7WKPNW[bHJQVNE_S`YFG Æ § Ö o #m§Q\H§ Ö o #�#WÇDTaSUPn� ö £ Æ SUP�VNC7W
O?JQVhVhW"PXZ7S`O?EHYFJQVhW[Z�W"P<JeEHY�S`M7P�Y7W"��VhW"P<O?EHY7S`b_SUdURaÇ<oëÈ7PNS`O VNC7W[GhW6W[]^MFJQVNE_S`YFG�E_V�TaS`bHb_S$��G�VNCFJQVÃ Ê ö ¼iA q � 4 ­ �4 �%IXf"JUY�y*W~�DP<E_VhVhW[Y�JUG Ã Ê ö #i» 4 ­ 4 æ

#i» 4 � § � Æ §C¼^oH§ Ö Ç

È7SUP æ ö þ §Q\FVNCFEHGuWgvmcFPNW[GNGhW[G ­ Ê h X EHYLVhW"P<O?GDSUTn» 4 JUYFZ ­ 4 \FJUYFZ�S`Y7Wxº|YFZFG�TaSUP
� Ê h X� Ê h X ö » 4 ­ 4 A
#i» 4 � § � Æ §C¼^oH§C¼WÇ

BãS?W[bHEHO?EHYFJQVhW ­ 4 TaPNS`O VNCFEHG"\m��W�GNM7yqGhVNE_VNM7VhW Æ S`YFfgW�OXSUPNW~TaPNS`O Æ § Ö o #m§�ÇeÇ­ 4 ö §å 4 Æ #i» 4 � §�Ç ô]\ � ÿ Æ §C¼^oH§C¢WÇ

§Cj�#



JUYFZ�SUyFVNJUEHY � Ê h X ö A�» 4å 4 Æ #i» 4 � §�Ç � \ � � Æ §C¼^o #%£�Ç

BDC7W�GNJUOXW�GNM7yqGhVNE_VNM7VNE_S`YLEHY Æ §C¼^oH§ Ö ÇDb_W[JUZFG�VhSÃ Ê ö #i» 4å 4 Æ #i» 4 � §�Ç � \ � � Æ §C¼^o #m§�Ç

BDC7W2VhSUVNJUbmbHE_TaWgwzVNEHOXW-SUTFVNC7W æ ö þ §2MFYFE_lUW"P<GhW2EHG�#Ë� Ê h X \UJUYFZ���E_VNC�» 4 ¼ §2JUYFZxå w�ô4 ¼ § � I � §?£0ô 4RUW[JQP<G"\qVNCFEHG�EHG � Ê h X ö #iAÉå w�ô4 ¼ ¼ � §?£ ô 4 RUW[JQP<G � Æ §C¼^o #�#WÇ

BãS�f"JUbHf"MFbHJQVhW�VNC7W�JQdUWp� 4 SUT+VNC7W�MFYFE_lUW"P<GhWU\7��W�PNW[f"JUbHb�VNC7W�cqJQP<JUOXW"VhP<EHGhW[Z�TaSUP<O SUT-VNC7W�GhS`bHM7VNE_S`Y
Æ §C¼^oH§CjWÇ<oL��W6��EHbHb+Z7W"VhW"P<O?EHY7W^� Æ � 4 ÇITaPNS`O ­ Æ ��ÇKJUYFZ�VNC7W[Y�cqbHM7d�VNCFEHG~EHYsVhS�� Æ ��ÇIVhS�SUyFVNJUEHY�� 4 o
��W�CFJ[lUW

§ � fgS`G�� Æ ��Ç ö # ­ Æ ��ÇÃ Ê ö
#i» 4 � §» 4 ­ Æ ��Ç­ 4 � Æ §C¼^o #�IWÇ

BDC^MFG�TaSUP
� ö � 4 ��W�SUyFVNJUEHY
§ � fgS`G�� Æ � 4 Ç ö #i» 4 � §» 4 � Æ §C¼^o # V Ç

�jE_VNC�» 4 ¼ §Q\*VNCFEHG�y*W[fgS`OXW[GKfgS`G�� Æ � 4 Ç ¼ £6SUP�� Æ � 4 Ç ¼ Ao�%#^o~BDC7W"PNW"TaSUPNWU\*TaPNS`O VNC7W�W[]^MFJQVNE_S`Y
TaSUP
� Æ ��Ç���W�dUW"V � 4 ö Ã Ê

# Æ � Æ � 4 Ç � GNEHYV� Æ � 4 ÇeÇ ö Ã Ê
# Æ A # � §�Ç � Æ §C¼^o #�jWÇ

ÜIGNEHY7d Æ §C¼^o #m§�Ç<\|��W�SUyFVNJUEHY � 4 ö å w�ô4 Æ A # � §�Ç ¼ Ö � j � §?£ ó RUW[JQP<G � Æ §C¼^o #�lWÇ

BDCFEHG�lQJUbHM7W�EHG�VhS^S4GNO?JUbHbË\�yqM7V�VNC7W[Yr��W�CFJ[lUW�JUb_PNW[JUZ7R�GhW"W[YrVNCFJQV�VNC7W"PNWLEHG�lUW"PNRrbHE_VhVNb_W?SUVNC7W"P
SUyqGhW"PNlQJQVNE_S`YFJUb�W"lmEHZ7W[YFfgW�TaSUP�J?f"b_S`GhW[Z æ ö þ §�MFYFE_lUW"P<GhW~JUYsR^�uJ[RUouBDC7W�GNJUOXW�f"JUbHf"MFbHJQVNE_S`YFGuTaSUP
J æ ö £XSUP æ ö � §�MFYFE_lUW"P<GhWKRmE_W[bHZ�OXSUPNW�JUf"fgW"cFVNJQyqb_W�lQJUbHM7W[G�TaSUP�VNC7W�JQdUW�SUT+VNC7W�MFYFE_lUW"P<GhWU\FEHY
VNC7W�SUP<Z7W"PDSUT�VhW[Y�VhS?Vn��W[b_lUW�yqEHbHbHE_S`Y6RUW[JQP<G"o

áxâ ÒcyXÏ �2  Ï �5 ¡�O�ÆÌ.�2Õ� �� Ï � Ò � ã � Ï

�xY�VNCFEHG�f"JUGhW���W�Y7W"W[Z�VhS6GhS`b_lUW ­ � ^­ � ö Ã � �¬æ ­ � � Æ §C¼^o # Ö Ç
¥�W[f"JUMFGhW ­ JQcFc*W[JQP<G�S`YFb_R�]^MFJUZ7P<JQVNEHf"JUbHb_RU\*E_VIEHGIfgS`YslUW[YFE_W[YsVKVhSLO?JQ{UWtVNC7Wtf<CFJUY7dUWtSUT/lQJQP<EHJQyqb_W[G¯ öè­ � o2BDC7W[YLS`Y7W�SUyFVNJUEHYFG ^¯ �

V þ æ ¯ ö Ã � � Æ §C¼^o #�¼WÇ
È7SUP æ ö £6��WtCFJUZ�JUb_PNW[JUZ7R�GhW"W[YeVNC7WtGhS`bHM7VNE_S`YeEHY Æ §C¼^o IWÇ<oxÈ7SUP æ ö Ät§Q\|S`Y7WtY7W[fgW[GNGNJQP<EHb_R�CFJUG¯%Æ ��Ç ö ¯ 4 þQ¯ ô � þQ¯ � � � o È+E�v7EHY7d ¯%Æ £�Ç ö £m\FS`Y7W�W[JUGNEHb_R,º|YFZFGuVNC7W�GhS`bHM7VNE_S`Y­ Æ ��Ç ö � # Ã ô]\ �� � �¬æ � � � ô]\ � ÿ Æ §C¼^o #�¢WÇ

§Cj�I



GhS?VNCFJQVDTaSUP æ ö þ § ­ Æ £�Ç öè­ Æ # Ã ô]\ �� Ç ö £ � Æ §C¼^o I%£�Ç
BDC^MFG�JUb_PNW[JUZ7R4W[b_W[fgVhPNSQwnO?JQd`Y7W"VNEHf6P<JUZFEHJQVNE_S`Y�EHG�GNM�Ì�f"E_W[YsV�VhS�GNC7P<EHY7{eVNC7W�MFYFE_lUW"P<GhW?JQd`JUEHY
JUYFZ
O?JQ{UW?E_VKPNW[fgS`bHbHJQcqGhWUo�È7SUP æ ö � §Q\�S`Y4VNC7WtSUVNC7W"P�CFJUYFZ�\*VNC7W?MFYFE_lUW"P<GhW�WgvmcqJUYFZFGITaSUPNW"lUW"P[o'ÝIbHb
VNCFEHG2EHG2SUT�fgS`M7P<GhWIEHY6JQdUPNW"W[OXW[YsVu��E_VNC?VNC7W�PNW[GNMFb_VNG/SUT�VNC7WK]^MFJUbHE_VNJQVNE_lUW�ZFEHGNf"MFGNGNE_S`YXd`E_lUW[Y6W[JQP<bHE_W"P[o

áxâ Ò�R�Ï �ç�O�2Õ Ì.�2Õ� �� Ï � Ò � ã � Ï

¤/lUW[YtVNC7S`M7d`CXY7SUV�lUW"PNR�PNW[JUbHEHGhVNEHfQ\QVNCFEHG+EHG�SUT|GhS`OXW�EHYsVhW"PNW[GhV�TaSUP-Vn��S~PNW[JUGhS`YFG"o Å Y�VNC7WuS`Y7W�CFJUYFZ�\
JUG���W�{mY7S$��\�v�EHG/VNC7WIZ7S`O?EHYFJUYsV�Z7P<E_lmEHY7d~TaSUP<fgW�TaSUP ­ lUW"PNR?bHJQPNdUWUo Å Y?VNC7WISUVNC7W"PuCFJUYFZ�\sPNW[fgW[YsV
fgS`GNOXS`b_SUd`EHf"JUb�OXSmZ7W[bHGXVhPNRmEHY7d�VhSrGhS`b_lUW�VNC7WeGhSQwnf"JUbHb_W[Z ±�²%­k·�¸C²%¬�Á5­e²�.N¯d«NÄ MFGhW�JrOXW[f<CFJUYFEHf"GNO
f"JUbHb_W[Zy·�¬C�:®�¶¡·L²%¬�JUYFZ�c*S`GhVNMFbHJQVhWXJ�lQJUf"MFMFOÃZ7S`O?EHYFJQVhW[Z4W"P<J�ZFM7P<EHY7d�GhS`OXW?VNEHOXW?EHY�VNC7W?W[JQP<b_R
MFYFE_lUW"P<GhWUo
BDC^MFG�VNC7W~W[]^MFJQVNE_S`Y�VhS�GhS`b_lUW�EHG ^­ � ö �Ræ þ v I ­ � � Æ §C¼^o Im§�Ç
��W�GhW"W�EHO?OXW[ZFEHJQVhW[b_R?VNCFJQVOv�CFJUGuVhS?y*WKc*S`GNE_VNE_lUWKTaSUP æ ö þ §KSUP æ ö £m\7��C7W"PNW[JUG�TaSUP æ ö � §
y*SUVNC�c*S`GNE_VNE_lUW~JUYFZ�Y7W"d`JQVNE_lUW�v�JQPNW�c*S`GNGNE_yqb_WUo
BDCFEHG�EHGuS`Y7W�EHYFGhVNJUYFfgW~��C7W"PNW~VNC7W�GhS`bHM7VNE_S`YLVhS6VNC7W�GhW[fgS`YFZ�SUP<Z7W"P�W[]^MFJQVNE_S`Y Æ È�#WÇ<\

ò­,ö v I ­ ÿ Æ §C¼^o I�#WÇ

EHG/OXSUPNW�EHO?OXW[ZFEHJQVhWU\sYFJUOXW[b_R�VhP<E_dUS`Y7S`OXW"VhP<EHfuT0MFYFfgVNE_S`YFG-TaSUP1v � £ Æ S`YFb_R�c*S`GNGNE_yqb_W�TaSUP æ ö � §�Ç
JUYFZLCsR^c*W"PNy*S`bHEHf�T0MFYFfgVNE_S`YFG/TaSUP3v = £mo/BDC7W�ºqP<GhV2SUP<Z7W"PuW[]^MFJQVNE_S`Y�VNC7W[Y7ºFvmW[G�VNC7W~fgS`YFGhVNJUYsVNGuSUT
EHYsVhW"dUP<JQVNE_S`YeJUf"fgSUP<ZFEHY7dXVhS?VNC7W�lQJUbHM7W~SUT æ o
È7SUP æ ö £m\FVNC7W�GhS`bHM7VNE_S`Y�EHG�SUy^lmE_S`MFGNb_R­ Ã Æ ��Ç ö Å I��"v�W Ä � v_�%Ii� ÿ Æ §C¼^o I�IWÇ

JUYFZ�TaSUP æ ö þ §Q\7VNC^MFG*v = £m\FS`Y7W�CFJUG­ Æ ��Ç ö Å I��"vLfgS`GNCxÅ v_�%Ii� � Æ §C¼^o I V Ç

BDCFEHG�EHG�JUbHGhSK{mY7S$��YtJUG�VNC7W�Z7W � E_VhVhW"P-MFYFE_lUW"P<GhWUoã�ÎV-EHG�JKO?J�v7EHO?JUbHb_R~GhRmO?OXW"VhP<EHf Æ EHY�GhcqJUfgWgwzVNEHOXW�Ç
GhS`bHM7VNE_S`YeSUT2VNC7W.¤2EHYFGhVhW[EHY�W[]^MFJQVNE_S`YFGI��E_VNC4JLfgS`GNOXS`b_SUd`EHf"JUb+fgS`YFGhVNJUYsV�JUYFZ�VNC^MFGKCFJUG~JLOXW"VhP<EHf
SUT�fgS`YFGhVNJUYsVuf"M7PNlQJQVNM7PNW Æ fgTÎosVNC7WIZFEHGNf"MFGNGNE_S`YXEHY?GhW[fgVNE_S`Y�§ V Ç<o�¥uM7V2��W�{mY7S$��VNCFJQV�GNMFf<C6J�OXW"VhP<EHf
EHG~MFYFEH]^M7WUoX¨�W[YFfgWXVNC7WtVNC7PNW"WXGhS`bHM7VNE_S`YFGI��E_VNC�v = £m\�TaSUP æ ö £�ÿ<Ät§XO�MFGhV~JUbHb�PNW"cFPNW[GhW[YsVKVNC7W
GNJUOXW�GhcqJUfgWgwzVNEHOXWtOXW"VhP<EHfQ\FS`YFb_R�EHY�ZFE»Ø*W"PNW[YsV�fgS^SUP<ZFEHYFJQVhW�GhRmGhVhW[O?G Æ JUYFZ�E_V�EHG�J?dUS^SmZ�WgvmW"P<f"EHGhW
VhSLf<C7W[fN{eVNCFEHGDWgvmcqbHEHf"E_VNb_RaÇ<o�BDCFEHGDEHGIEHYsVhW"PNW[GhVNEHY7d?y*W[f"JUMFGhW�E_VIGNC7S$��G�VNCFJQVKZ7W � E_VhVhW"PIGhcqJUfgWtEHG�GhS
GhRmO?OXW"VhP<EHfDVNCFJQV�E_V2CFJUG�GhcqJUfgWgwnbHE_{UWIGNbHEHf"EHY7d`G-y^RXVNC7PNW"WgwnGhcqC7W"PNW[G"\sy^RXVNC7PNW"WgwnCsR^c*W"PNy*S`b_S`EHZFG-JUYFZ?y^R
VNC7PNW"WgwzcqbHJUY7W[G"o

§Cj V



BDC7W�GhS`bHM7VNE_S`Y�TaSUP æ ö � §~EHYslUS`b_lUW[GDGNEHY � m vsm �%I���TaSUP*v � £?JUYFZ�GNEHYFC � v_�%Ii��TaSUP*v = £m\FJUGDEHG
W[JUGNEHb_RLf<C7W[fN{UW[Z�ouBDC7WKTaSUP<OXW"P�EHG�{mY7S$��Y�JUG�VNC7WQ®%¬ç¶¡·�ø�«�·ç·¡¶L¶Y«N­�MFYFE_lUW"P<GhWUo
BDCFEHG+W[YFZFG+S`M7P2GNM7PNlUW"R�SUT|Wgv7JUfgV�fgS`GNOXS`b_SUd`EHf"JUbFGhS`bHM7VNE_S`YFG"o Å YFfgW�JQd`JUEHY?E_V-EHG/YFJQVNM7P<JUbmVhS���S`YFZ7W"P
JQV�VNCFEHGIc*S`EHYsV~E_T/VNC7W?GNEHY7d`MFbHJQP<E_VNE_W[GDcFPNW[ZFEHfgVhW[Z4y^R�iIW[Y7W"P<JUb/kDW[bHJQVNE_lmE_VnR�EHY�VNC7W?f"JUGhWXSUTufgS`GNOXSQw
b_SUd`EHf"JUbãOXSmZ7W[bHGDJQPNW�dUW[Y7W"P<EHf~SUP�S`YFb_R�JQPNVhW"T0JUfgVNG�SUT-VNC7W�CFE_d`CFb_R�GhRmO?OXW"VhP<EHf�GNE_VNMFJQVNE_S`YFG���W���W"PNW
fgS`YFGNEHZ7W"P<EHY7d7oÛÝIYFZ�JQd`JUEHY�VNC7W"PNW�JQPNW�GNEHY7d`MFbHJQP<E_VnR�VNC7W"SUPNW[O?G6JQcFcqbHEHf"JQyqb_W6VhS�VNC7W[GhW�GNE_VNMFJQVNE_S`YFG
��CFEHf<CLGhVNJQVhW~VNCFJQV"\FMFYFZ7W"PuPNW[JUGhS`YFJQyqb_WKJUGNGNMFOXcFVNE_S`YFGuJQy*S`M7V�VNC7W~O?JQVhVhW"P�fgS`YsVhW[YsV"\qGNEHY7d`MFbHJQP<E_VNE_W[G
��EHbHb|Smf"f"M7P�EHYFZ7W"c*W[YFZ7W[YsVNb_R?SUT+JUGNGNMFOXcFVNE_S`YFG�JQy*S`M7VDGhRmO?OXW"VhP<E_W[G"o

§Cj�j
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�xY�cFPNW"lmE_S`MFG�GhW[fgVNE_S`YFG���W�CFJ[lUWLZ7W[JUb_V���E_VNC�GNE_VNMFJQVNE_S`YFG�EHY�iIW[Y7W"P<JUb2kDW[bHJQVNE_lmE_VnR�EHY���CFEHf<C�VNC7W
dUP<J[lmE_VNJQVNE_S`YFJUb�ºqW[bHZ�EHG�GhVhPNS`Y7d�JUYFZ~VNC7W/T0MFbHbUY7S`YmwnbHEHY7W[JQP<E_VnR�SUTmVNC7W�¤2EHYFGhVhW[EHYIW[]^MFJQVNE_S`YFGãfgS`OXW[GãEHYsVhS
cqbHJ[R Æ ¥ubHJUfN{_¨�S`b_W[G"\q��S`GNOXS`b_SUdURaÇ<o/�xYLOXS`GhV�SUP<ZFEHYFJQPNR?GNEHM7VNJQVNE_S`YFG"\mC7S$��W"lUW"P[\7VNC7WKdUP<J[lmE_VNJQVNE_S`YFJUb
ºqW[bHZ�EHG���W[JQ{|\+lUW"PNR���W[JQ{|\-JUYFZ�VNC7W[YrE_V�EHG�b_W"d`E_VNEHO?JQVhW?VhS���SUPN{4��E_VNC�JebHEHY7W[JQP<E§¦[JQVNE_S`Y4SUT�VNC7W
¤2EHYFGhVhW[EHY�W[]^MFJQVNE_S`YFG"o Å M7P�ºqP<GhV-JUEHO ��EHbHb^y*WuVhS�Z7W"P<E_lUWuVNC7W[GhW�bHEHY7W[JQP<E§¦"W[Z�W[]^MFJQVNE_S`YFG"o�ÝIG-��WD��EHbHb
GhW"WU\7VNC7W[GhWIVNM7P<Y6S`M7V�VhSty*W��uJ[lUW~W[]^MFJQVNE_S`YFGuJUYFZ6��WKJQPNWKVNC^MFG�YFJQVNM7P<JUbHb_RXb_W[Z�VhS�VNC7WKGNM7y�ÉhW[fgV�SUT
dUP<J[lmE_VNJQVNE_S`YFJUb|�uJ[lUW[G"o2BDC7W[GhWIJQPNWIJUY�EHOXc*SUPNVNJUYsV/cFPNW[ZFEHfgVNE_S`YXSUT+iIW[Y7W"P<JUb|kDW[bHJQVNE_lmE_VnR Æ VNC7W"PNWKJQPNW
Y7SKdUP<J[lmE_VNJQVNE_S`YFJUbm�uJ[lUW[G/EHY���W"�DVhS`Y�� G-VNC7W"SUPNRaÇ<o+�ÎV+EHG�VNC7W"PNW"TaSUPNW�EHOXc*SUPNVNJUYsV�VhS~MFYFZ7W"P<GhVNJUYFZ�C7S$�
SUP�MFYFZ7W"PI��CFEHf<C�f"E_P<f"MFO?GhVNJUYFfgW[GIVNC7W"ReJQPNWXfgPNW[JQVhW[Z�JUYFZ4C7S$� VNC7W"R�f"JUY�y*WtZ7W"VhW[fgVhW[Z�o�BDC7W[GhWU\
MFY7TaSUPNVNMFYFJQVhW[b_RU\^JQPNW�P<JQVNC7W"PufgS`OXcqbHEHf"JQVhW[Z�]^M7W[GhVNE_S`YFG/EHY?dUW[Y7W"P<JUb|JUYFZ?�-��EHbHb7Y7SUV2W[YsVhW"PuEHYsVhS�VNCFEHG"o
BDC7W�VNCFEHY7d`G/�+��EHbHbFfgS$lUW"PDEHYXVNC7W�TaS`bHb_S$��EHY7d�JQPNWIO�MFf<C�OXSUPNWIW[b_W[OXW[YsVNJQPNRU\^y*SUVNC6VhW[f<CFYFEHf"JUbHb_RXJUYFZ
fgS`YFfgW"cFVNMFJUbHb_RU\FVNCFJUY�JUYsR^VNCFEHY7dXW[bHGhW~��W�CFJ[lUW�Z7S`Y7W�PNW[fgW[YsVNb_RUo

áxâ Ò f� �� ÒaÏ �� ª© Ò � ã  ���ÓC� Ò  �� ã�ä � Ï �5 ¡�O��Ó

�jC7W[Ye��W�ºqP<GhV�Z7W"P<E_lUW[Z�VNC7W'¤2EHYFGhVhW[EHY�W[]^MFJQVNE_S`YFG���W�f<C7W[fN{UW[Z4VNCFJQVI��W���W"PNW�Z7S`EHY7d?VNC7W�P<E_d`CsV
VNCFEHY7dXy^RLZ7W"P<E_lmEHY7d�VNC7W���W"�DVhS`YFEHJUY�VNC7W"SUPNRLEHY�VNC7W�bHEHO?E_V���C7W"PNW

§Qo�VNC7W~dUP<J[lmE_VNJQVNE_S`YFJUb�ºqW[bHZ�EHGu��W[JQ{

#^o�VNC7W~dUP<J[lmE_VNJQVNE_S`YFJUb�ºqW[bHZ�EHG�GhVNJQVNEHf

I^o�VhW[GhVDcqJQPNVNEHf"b_W[G�OXS$lUW�GNb_S$��b_R

��WX��EHbHb�Y7S$� JUYFJUb_R0¦"WXJLb_W[GNG�PNW[GhVhP<EHfgVNE_lUWtGNE_VNMFJQVNE_S`Y�EHYe��CFEHf<Ce��WtS`YFb_R�EHOXc*S`GhW�VNC7W�ºqP<GhVKfgS`Ymw
ZFE_VNE_S`Y�o�BDCFEHGXEHG6GNM�Ì�f"E_W[YsVXVhS
Z7W[JUbD��E_VNC#EHGNGNM7W[G?bHE_{UW�dUP<J[lmE_VNJQVNE_S`YFJUbD�uJ[lUW[GLJUYFZ#PNW[bHJQVNE_lmEHGhVNEHf
VhW[GhVxwzcqJQPNVNEHf"b_W[G"o
��WtWgvmcFPNW[GNGDVNC7W���W[JQ{mY7W[GNGISUT-VNC7W�dUP<J[lmE_VNJQVNE_S`YFJUb2ºqW[bHZ�y^R�VNC7W�fgS`YFZFE_VNE_S`Y�VNCFJQVIVNC7W�OXW"VhP<EHf�y*W
� f"b_S`GhWU�qVhS?VNCFJQVDSUT�Ù�EHY7{US$��Gh{mE�GhcqJUfgWU\qEËo WUo7VNCFJQV

ý  ' öªý Í ô Î '�Ç �  ' þ,l  ' Æ §C¢^oH§�Ç

��E_VNCÆm l  ' m j §Qo�BDCFEHGIOXW[JUYFGIVNCFJQV~��Wt��EHbHbãZ7PNSUc4VhW"P<O?GK��CFEHf<C�JQPNW?]^MFJUZ7P<JQVNEHf�SUP~SUT�CFE_d`C7W"P
c*S$��W"PIEHY l  ' o�¨�W"PNW�JUYFZ�EHYLVNC7W�TaS`bHb_S$��EHY7dtVNC7W�GNM7c*W"P<GNfgP<E_cFV Í ô Î EHYFZFEHf"JQVhW[GuVNCFJQVD��W�{UW"W"ceS`YFb_RM7c�VhS6bHEHY7W[JQP Æ ºqP<GhV�SUP<Z7W"PNÇ2VhW"P<O?GDEHY l  ' o/�xYLcqJQPNVNEHf"MFbHJQP[\mVNC7W�EHYslUW"P<GhW�OXW"VhP<EHf~EHG

ý Í ô Î  ' ö �  ' � l  ' Æ §C¢^o #WÇ

§Cj�l



��C7W"PNW�EHYFZFEHfgW[GtJQPNW�P<JUEHGhW[Z���E_VNC �8 ' oyÝIGXS`Y7W�CFJUGXVNC^MFGtW[GNGhW[YsVNEHJUbHb_R
f<C7S`GhW[Y#J4yqJUfN{^dUPNS`MFZFY
OXW"VhP<EHfQ\+VNC7WQÙ�EHY7{US$��Gh{mE2OXW"VhP<EHfQ\�S`Y7W�f"JUY
VNCFEHY7{�SUT�VNC7W�bHEHY7W[JQP<E§¦"W[Z�lUW"P<GNE_S`Y�SUT�VNC7WQ¤2EHYFGhVhW[EHY
W[]^MFJQVNE_S`YFG Æ ��CFEHf<C�JQPNW�ºqW[bHZKW[]^MFJQVNE_S`YFG�TaSUP l  ' Ç*JUG�J é SUPNW[YsVe¦gwnEHYslQJQP<EHJUYsV�VNC7W"SUPNRKSUTmJDGhRmO?OXW"VhP<EHfVhW[YFGhSUPÐºqW[bHZecFPNSUcqJQd`JQVNEHY7d�EHY[Ù�EHY7{US$��Gh{mE�GhcqJUfgWgwzVNEHOXWUoI����S`Y�� V~Z7��W[bHb�S`Y�VNCFEHGDyqM7VIE_VKEHGDdUS^SmZ
VhS?{UW"W"c�VNCFEHG�EHYLO?EHYFZ�o��ÎV�d`E_lUW[G�P<EHGhWKVhSXVNC7WÍºqW[bHZLVNC7W"SUP<EHGhV"� GucqEHfgVNM7PNWKSUT�dUP<J[lmE_VnRLJUG�VNC7W~VNC7W"SUPNR
SUT/JUYeEHYsVhW"P<JUfgVNEHY7d6GhcqEHYmw�#�ºqW[bHZ Æ ��CFEHf<C���Z7S6Y7SUVIGNM7yqGNfgP<E_y*WIVhS�MFYFfgS`YFZFE_VNE_S`YFJUbHb_RXy*W[f"JUMFGhW�E_VDEHG
JUYeEHYFC7W"PNW[YsVNb_R?c*W"PNVNM7PNyqJQVNE_lUW~JUYFZ�yqJUfN{^dUPNS`MFYFZ�Z7W"c*W[YFZ7W[YsV�cqEHfgVNM7PNW�Ç<o
�ÎVKEHGIGhVhP<JUE_d`CsVhTaSUPN�uJQP<Z�VhS���SUPN{�S`M7VIVNC7W6�uC7P<EHGhVhS%Ø*W[bãGhRmO�y*S`bHG�JUYFZ�f"M7PNlQJQVNM7PNW�VhW[YFGhSUP<GKEHY�VNCFEHG
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È7SUP�Wgv7JUOXcqb_WU\F��W�f"JUY�f<C7S^S`GhW�VNC7W~�uJ[lUW�VhS6VhP<J[lUW[bãEHYLVNC7W ü � wnZFE_PNW[fgVNE_S`Y�o/BDC7W[Yæ  ö Æ 	hÿ�£�ÿ�£�ÿ æ � Ç ö Æ 	hÿ�£�ÿ�£�ÿ æ � Ç�ÿ Æ §C¢^o I�#WÇ

JUYFZ æ8 Ã  ' ö £�JUYFZ Ã 4 ' ö £6EHOXcqb_R Ã � ' ö £m\�GhS6VNCFJQVIVNC7W�S`YFb_R�EHYFZ7W"c*W[YFZ7W[YsVDfgS`OXc*S`Y7W[YsVNG
JQPNW Ã h k ��E_VNC ­ ÿ ¯ ö §%ÿ^#^o�ÝIG Ã h k EHGtGhRmO?OXW"VhP<EHf�JUYFZ
VhP<JUfgW[b_W[GNG"\2VNCFEHG��uJ[lUWeEHGtfgS`OXcqb_W"VhW[b_Rf<CFJQP<JUfgVhW"P<E§¦"W[Zey^R Ã ôeô ö � Ã ��� \ Ã ô � ö Ã � ô JUYFZ�VNC7W~TaPNW[]^M7W[YFfgR�	Do
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�xY�SUVNC7W"Pu��SUP<ZFG"\mVNC7WKOXW"VhP<EHfIZ7W[GNfgP<E_yqEHY7d�J�dUP<J[lmE_VNJQVNE_S`YFJUb*�uJ[lUW~VhP<J[lUW[bHbHEHY7dtEHY?VNC7W ü � wnZFE_PNW[fgVNE_S`Yf"JUYeJUb_�uJ[RmGDy*W~cqM7V�EHYsVhS?VNC7W~TaSUP<O�87 � ö � � � � þ Æ 1 h k þQl h k Ç � ü h � ü k þ Æ � ü � Ç � ÿ Æ §C¢^o I�IWÇ

��E_VNC6VNC7W l h k Z7W[GNfgP<E_yqEHY7d�VhP<J[lUW[bHbHEHY7d��uJ[lUW[GDEHY6VNC7WH� �¾ü � wnZFE_PNW[fgVNE_S`YFG Æ WUo d7o l h k ö l h k Æ � �¾ü � ÇeÇ<o
æ â F Ó? ¡� ÏOå[ã 5C5 Ò �5��Ó.�B5 � � Ï0Ñ  �� Ï �5 ¡�O� ÏOå/zyÏ0ÑOÒ Ó

BãSXZ7W"VhW"P<O?EHY7W�VNC7WKcqCsRmGNEHf"JUbqWNØ*W[fgVuSUT�J�dUP<J[lmE_VNJQVNE_S`YFJUb*�uJ[lUW~P<JUf"EHY7d�y^RU\m��W~fgS`YFGNEHZ7W"PuE_VNG�EHY�ê|Mmw
W[YFfgWKS`Y�VNC7WKPNW[bHJQVNE_lUWKOXSUVNE_S`Y�SUT�Y7W[JQPNy^R?cqJQPNVNEHf"b_W[G"o+�xY6SUVNC7W"P���SUP<ZFG"\^��W~b_S^SU{6JQVuVNC7WIdUW"SmZ7W[GNEHf
Z7W"lmEHJQVNE_S`Y�W[]^MFJQVNE_S`Y�o2��S`YFGNEHZ7W"PuJ�T0JUO?EHb_RXSUTãY7W[JQPNy^R?cqJQPNVNEHf"b_W[G�Z7W[GNfgP<E_y*W[Z?y^R?VNC7W'¸�«N¯§²C½?·¡¶¡³3BH«N¯§ø�  Æ ü ÇuJUYFZ�GhW"c*W"P<JQVNE_S`YLlUW[fgVhSUP�a  Æ ü Ç<\î �î � � a  ö N  ' 0 Z � ' � 0 a Z � Æ §C¢^o I V Ç

��S$�(b_W"V�MFGuVNJQ{UW�VNC7W�VhW[GhVDcqJQPNVNEHf"b_W[G�VhS6OXS$lUW�GNb_S$��b_RU\�  ö Æ §%ÿ�£�ÿ�£�ÿ�£�Ç þ65_Æ l Ç � Æ §C¢^o I�jWÇ

BDC7W[Y�\�y*W[f"JUMFGhW�VNC7Wek�E_W[O?JUYFY�VhW[YFGhSUP�EHG?JUb_PNW[JUZ7R
SUTKSUP<Z7W"P l \�VNC7W�P<E_d`CsV?CFJUYFZ#GNEHZ7WLSUTKVNC7W
dUW"SmZ7W[GNEHf�Z7W"lmEHJQVNE_S`YLW[]^MFJQVNE_S`Y�PNW[ZFMFfgW[G�VhSN Í ô Î 4�4 Z ö ô� " 4 " 4 l  Z Æ §C¢^o I�lWÇ

Æ y*W[f"JUMFGhW l 4  ö £�Ç<o Å Y�VNC7W6SUVNC7W"PXCFJUYFZ�\ãVhS4b_S$��W[GhV�SUP<Z7W"P�VNC7W�b_W"TaV�CFJUYFZrGNEHZ7W6EHGHÉNMFGhV�VNC7W
SUP<ZFEHYFJQPNR6VNEHOXW�Z7W"P<E_lQJQVNE_lUWUo/BDC^MFG�VNC7W~dUW"SmZ7W[GNEHf�Z7W"lmEHJQVNE_S`YLW[]^MFJQVNE_S`Y�y*W[fgS`OXW[G" �" � � a  ö ô� a Z " �" � � l  Z � Æ §C¢^o I Ö Ç

�xYLcqJQPNVNEHf"MFbHJQP[\^��W�GhW"W~EHO?OXW[ZFEHJQVhW[b_R?VNCFJQV�VNC7WKdUP<J[lmE_VNJQVNE_S`YFJUb��uJ[lUW�EHGÍ¶¡­e®%¬$Àk¸�«N­^À?®%¯�¯ ³XÁ$²%¯§®%­k·�¸�«�øQ\
EËo WUoFVNC7W�fgS`OXc*S`Y7W[YsV�a � SUT�a  EHYLVNC7W�b_S`Y7d`E_VNMFZFEHYFJUb*ZFE_PNW[fgVNE_S`YLSUT+VNC7W��uJ[lUWtEHGDMFYFJ�Ø*W[fgVhW[ZeJUYFZVNC7WKcqJQPNVNEHf"b_W[GuJQPNWKS`YFb_R6ZFEHGhVNM7PNy*W[Z6EHY�ZFE_PNW[fgVNE_S`YFG�c*W"PNc*W[YFZFEHf"MFbHJQP-VhSXVNC7WK�uJ[lUWUo�BDCFEHG2d`E_lUW[GuP<EHGhW
VhS6f<CFJQP<JUfgVhW"P<EHGhVNEHf�S`GNf"EHbHbHJQVNEHY7dtOXS$lUW[OXW[YsVNGISUT�VNC7W�VhW[GhVDcqJQPNVNEHf"b_W[G�EHYLVNC7W6§·w�#tcqbHJUY7WUo
È7SUP�Wgv7JUOXcqb_WU\F��E_VNC Ã ô � ö £tS`Y7W�CFJUG" �" � � a ô ö ô� a ô " �" � � Æ Ã ôeô W � æ W ü W Ç" �" � � an� ö � ô� an� " �" � � Æ Ã ôeô W � æ W ü W Ç � Æ §C¢^o I�¼WÇ

BDC^MFG"\7VhS6b_S$��W[GhVDSUP<Z7W"PDS`Y7W�CFJUGa ô ö Æ § þ ô� Ã ôeô W � æ W ü W Ç�a ô Æ £�Ça � ö Æ § � ô� Ã ôeô W � æ W ü W Ç�a � Æ £�Ç
Æ §C¢^o I�¢WÇ

§Clm§



x 1

x 2

È+E_d`M7PNW�#�#^� ¤�Ø*W[fgV�SUTXJ#dUP<J[lmE_VNJQVNE_S`YFJUb��uJ[lUW
��E_VNCéc*S`bHJQP<E§¦[JQVNE_S`Y Ã ôeô OXS$lmEHY7d�EHYéVNC7W ü � wZFE_PNW[fgVNE_S`Y�\7S`Y�JXP<EHY7dtSUT�VhW[GhV�cqJQPNVNEHf"b_W[G�EHYLVNC7W ü ô �Uü � wzcqbHJUY7WUo
kDW[f"JUbHbHEHY7d
VNC7W�EHYsVhW"PNcFPNW"VNJQVNE_S`Y�SUT9a  JUG�J�GhW"c*W"P<JQVNE_S`Y�lUW[fgVhSUP[\~VNCFEHGLOXW[JUYFGLVNCFJQVLcqJQPNVNEHf"b_W[G
SUP<E_d`EHYFJUbHb_R�GhW"c*W"P<JQVhW[ZeEHY�VNC7W ü ôhwnZFE_PNW[fgVNE_S`Y���EHbHb|S`GNf"EHbHbHJQVhW�yqJUfN{�JUYFZ�TaSUPNVNCeEHYLVNC7W ü ôxwnZFE_PNW[fgVNE_S`Y
JUYFZ
bHE_{UW"��EHGhW?TaSUP ü � o¾Ý YFEHfgW Æ JUYFZ
f"bHJUGNGNEHf"JUb�ÇK�uJ[R�VhS�lmEHGNMFJUbHE§¦"W?VNCFEHG Æ GhW"W_È+E_d`M7PNW_#�#WÇ�EHG�VhS
GhVNJQPNVDS%Ø4��E_VNCLJXP<EHY7d�SUT�cqJQPNVNEHf"b_W[G�EHY�VNC7W?§ � #�cqbHJUY7WUo�ÝIG�VNC7W~�uJ[lUW�cqJUGNGhW[G�y^R6VNC7W~cqJQPNVNEHf"b_W[G
��EHbHb�GhVNJQPNV�y*S`MFYFf"EHY7dXEHYeGNMFf<CeJX�uJ[R�VNCFJQV�VNC7W�P<EHY7dXy*S`MFYFfgW[G�EHY�VNC7W�GNCFJQc*W~SUT/J6fgPNS`GNG þ oHÈ7SUP
VNCFEHG�PNW[JUGhS`Y�\ Ã ôeô EHGDJUbHGhSXTaPNW[]^M7W[YsVNb_R��DP<E_VhVhW[Y�JUG Ã ê o
�ÎTÎ\*S`YeVNC7WtSUVNC7W"P~CFJUYFZ�\ Ã ôeô ö £6yqM7V Ã ô � õö £m\�VNC7W[Y�a�ôI��EHbHb�y*W�ZFEHGhcqbHJUfgW[ZeEHY�VNC7WXZFE_PNW[fgVNE_S`Y
SUT�a � JUYFZLlmEHfgW�lUW"P<GNJm\ a ô ö a ô Æ £�Ç þ ô� Ã ô � W � æ W ü W an� Æ £�Çan� ö an� Æ £�Ç þ ô� Ã ô � W � æ W ü W a ô Æ £�ÇÛÿ Æ §C¢^o V £�Ç

JUYFZ�VNC7W�P<EHY7dtSUT�cqJQPNVNEHf"b_W[G���EHbHbqy*S`MFYFfgW�EHYLVNC7W�GNCFJQc*WKSUT-J � Æ Ã ô � ö Ã
� Ç/w�GhW"W�È+E_d`M7PNW�#�I^o
Å T+fgS`M7P<GhWU\FS`Y7W�f"JUY�JUbHGhS6fgS`YFGhVhP<MFfgVDf"E_P<f"MFbHJQP<b_R?c*S`bHJQP<E§¦"W[ZL�uJ[lUW[G�y^RLMFGNEHY7dÃ È � Æ ö §Õ # Æ Ã ôeô Ä¬� Ã ô � Ç � Æ §C¢^o V §�Ç

BDC7W[GhW�GhS`bHM7VNE_S`YFG�ZFEHGhcqbHJ[R�VNC7W�f<CFJQP<JUfgVhW"P<EHGhVNEHf?y*W[CFJ[lmE_S`M7P�SUTp�?¿a®Wø%­k¿�Á$²%¯d«_­e®Wø%·L®�¶¡·L²%¬F\2JUYFZ�VNCFEHG
EHG�GhS`OXW"VNCFEHY7dXVNCFJQV���W�O?E_d`CsV�CFJ[lUW�JUYsVNEHf"E_cqJQVhW[Z�S`YedUW[Y7W"P<JUb�dUPNS`MFYFZFG"o�È+E_P<GhVDSUT-JUbHbË\F��W�{mY7S$�
TaPNS`O ¥uE_PN{mC7S%ØD� G�VNC7W"SUPNW[O VNCFJQVIVNC7W"PNWtf"JUYey*W�Y7S�OXS`Y7SUc*S`b_W Æ Gxwz�uJ[lUW�Ç�P<JUZFEHJQVNE_S`Y�ohÙeSUPNW"S$lUW"P[\
ZFE_c*S`b_W?P<JUZFEHJQVNE_S`YrEHG�ZFM7W6VhS�S`GNf"EHbHbHJQVNE_S`YFG�SUTDVNC7W�fgW[YsVhW"PXSUT�f<CFJQPNdUWUo4�jCFEHb_W?VNCFEHG�EHG�fgW"PNVNJUEHYFb_R
c*S`GNGNE_yqb_W+TaSUP�W[b_W[fgVhP<EHf/f<CFJQPNdUW[G"\`JUY�S`GNf"EHbHbHJQVNE_S`Y~SUT7VNC7W2fgW[YsVhW"P+SUTFO?JUGNG���S`MFbHZ�lmE_S`bHJQVhW2OXS`OXW[YsVNMFO
fgS`YFGhW"PNlQJQVNE_S`Y�JUYFZ�EHGuVNC7W"PNW"TaSUPNW~P<MFb_W[Z6S`M7V"o2BDC^MFGuVNC7W~b_S$��W[GhVDc*S`GNGNE_yqb_WIOXSmZ7WKSUT�dUP<J[lmE_VNJQVNE_S`YFJUb
P<JUZFEHJQVNE_S`Y�EHGD]^MFJUZ7P<M7c*S`b_WIP<JUZFEHJQVNE_S`Y�\�ÉNMFGhVDJUGD��W�CFJ[lUW�TaS`MFYFZ�oÌ Ò � Ò �5�5 ¡�O�ª�B5 � � Ï0Ñ  �� Ï �5 ¡�O� ÏOå/zyÏ0ÑOÒ Ó
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x 1

x 2

È+E_d`M7PNW�#�I^� ¤�Ø*W[fgV�SUTXJ#dUP<J[lmE_VNJQVNE_S`YFJUb��uJ[lUW
��E_VNCéc*S`bHJQP<E§¦[JQVNE_S`Y Ã ô � OXS$lmEHY7d�EHYéVNC7W ü � wZFE_PNW[fgVNE_S`Y�\7S`Y�JXP<EHY7dtSUT�VhW[GhV�cqJQPNVNEHf"b_W[G�EHYLVNC7W ü ô �Uü � wzcqbHJUY7WUo
�xY�cFP<EHYFf"E_cqb_WU\ãY7S$��VNCFJQV���W�CFJ[lUWLGhS`bHM7VNE_S`YFG~VhS�VNC7W6lQJUf"MFMFO W[]^MFJQVNE_S`YFG"\���WLGNC7S`MFbHZ�EHYFf"bHMFZ7W
GhS`M7P<fgW[GIJUYFZ�GhVNMFZ7RLVNC7W�cFPNSmZFMFfgVNE_S`YLSUT+dUP<J[lmE_VNJQVNE_S`YFJUbã�uJ[lUW[G"\�f<CFJQP<JUfgVhW"P<E§¦"W�VNC7W�VnR^c*W�SUT+P<JUZFE�w
JQVNE_S`Y�VNCFJQV�EHG~W[O?E_VhVhW[Z�\ãW[GhVNEHO?JQVhW?VNC7W?W[Y7W"PNdUR4W"VNfQo��I��EHbHb+Y7SUV�Z7S�VNCFEHGKyqM7V�ÉNMFGhV�O?JQ{UW�GhS`OXW
dUW[Y7W"P<JUbãfgS`O?OXW[YsVNGDS`Y�VNC7W�Z7W"VhW[fgVNE_S`Y�SUT�dUP<J[lmE_VNJQVNE_S`YFJUb��uJ[lUW[G"o
�xYXcFP<EHYFf"E_cqb_WU\�VNCFEHG-S`M7d`CsV/VhS�y*W�GhVhP<JUE_d`CsVhTaSUPN�uJQP<Z�o�È7SUP2Wgv7JUOXcqb_WU\sS`Y7W�O?E_d`CsV/bHE_{UWuVhS�GNEHOXcqb_R�VhPNR
VhS�VhP<JUfN{XVNC7WDGhW"cqJQP<JQVNE_S`YXSUT*Vn��S�TaPNW"W[b_RtGNMFGhc*W[YFZ7W[Z�O?JUGNGhW[G"o ÝIb_VhW"P<YFJQVNE_lUW[b_RU\`VNC7W�cqJQPNVNEHf"b_W[G/Y7W"W[Z
Y7SUV2y*W�TaPNW"WDyqM7V2fgS`MFbHZXy*WDfgS`YFY7W[fgVhW[Z6y^RXJ�GhS`bHEHZtcqE_W[fgWDSUT�O?JQVhW"P<EHJUbËo-BDC7W[YXdUP<J[lmE_VNJQVNE_S`YFJUbqVNEHZFJUb
TaSUP<fgW[Gt��EHbHb/GhVhPNW[GNG�VNC7W�O?JQVhW"P<EHJUbËo��ÎTDVNC7W�PNW[GhS`YFJUYsVtTaPNW[]^M7W[YFfgR�SUTDVNCFEHG?� JUYsVhW[YFYFJm�-W[]^MFJUbHG�VNC7W
TaPNW[]^M7W[YFfgR6SUTãVNC7WKdUP<J[lmE_VNJQVNE_S`YFJUb*�uJ[lUWU\FVNCFEHGuGNC7S`MFbHZ�b_W[JUZLVhSXJXZ7W"VhW[fgVNJQyqb_WKS`GNf"EHbHbHJQVNE_S`Y�o-BDCFEHG�EHG
VNC7W�cFP<EHYFf"E_cqb_W�SUT�VNC7W�GhSQwnf"JUbHb_W[Zô�[«�.^«N­>ø�«?¶Y«�½C¶Â²%­^À Æ §C¢�l�l$wNo�o"okÇ<\FyqM7V�VNC7W[GhW�CFJ[lUW�Y7SUVDRUW"V"\|JUG�T0JQP
JUGK�D{mY7S$��\�cFPNSmZFMFfgW[ZefgS`OXcqb_W"VhW[b_RefgS`YFf"bHMFGNE_lUW�PNW[GNMFb_VNG"oK�xY4J�GhW[YFGhWtVNCFEHGIEHGKY7SUVKGNM7PNcFP<EHGNEHY7d?JUG
dUP<J[lmE_VNJQVNE_S`YFJUb|�uJ[lUW[G�JQPNW�WgvmVhPNW[OXW[b_RX��W[JQ{|\7GhS���W[JQ{6EHY?T0JUfgV�VNCFJQV2VNC7WK]^MFJUYsVNMFOþVNC7W"SUPNR?SUT�VNC7W
Z7W"VhW[fgVhSUP<G Æ C^M7dUWXd`JQPNyqJQdUWXf"JUY�GNE§¦"WXJUbHMFO?EHYFEHMFO fgRmbHEHYFZ7W"P<G"\qTaSUP~Wgv7JUOXcqb_W�ÇDY7W"W[ZFGKVhSLy*W�VNJQ{UW[Y
EHYsVhS6JUf"fgS`MFYsV"o
¨�S$��W"lUW"P[\�VNC7W"PNWtEHG�EHYFZFE_PNW[fgV Æ JUYFZelUW"PNR�fgS`OXc*W[bHbHEHY7d0Ç�W"lmEHZ7W[YFfgW�TaSUPIdUP<J[lmE_VNJQVNE_S`YFJUb��uJ[lUW[G"oÐÝIf·w
fgSUP<ZFEHY7d�VhSéVNC7W�VNC7W"SUPNR Æ ��W#CFJ[lUW#Y7SUV�Z7W"lUW[b_SUc*W[Z5Ç<\XJ�yqEHYFJQPNR�GhRmGhVhW[O SUT�GhVNJQP<G4PNSUVNJQVNEHY7d
JQPNS`MFYFZtE_VNG-fgS`O?OXS`Y?fgW[YsVhW"P/SUT|O?JUGNG-GNC7S`MFbHZ�P<JUZFEHJQVhWudUP<J[lmE_VNJQVNE_S`YFJUbm�uJ[lUW[G Æ O�MFf<C?bHE_{UW�W[b_W[fgVhPNSQw
O?JQd`Y7W"VNEHf�GhRmYFf<C7PNSUVhS`YtP<JUZFEHJQVNE_S`Y5Ç<o�È7SUP/Vn��S�GhVNJQP<G+SUTqW[]^MFJUb7O?JUGNG r JQV-ZFEHGhVNJUYFfgWh# t TaPNS`O(W[JUf<C
SUVNC7W"P[\^VNC7W�cFPNW[ZFEHfgVNE_S`YXSUTãiIW[Y7W"P<JUb|kDW[bHJQVNE_lmE_VnRXEHG/VNCFJQV2VNC7W�c*S$��W"P2P<JUZFEHJQVhW[Z?y^RXVNC7W�yqEHYFJQPNR�GhRmGxw
VhW[O EHG # ö #

j q Ó r ºt º � Æ §C¢^o V #WÇ
BDCFEHG~W[Y7W"PNdURrb_S`GNG�CFJUG�JUfgVNMFJUbHb_R�y*W"W[Y�SUyqGhW"PNlUW[Z�o��xYp§C¢ Ö�V \ ¨IMFbHGhW6JUYFZ
B�J[Rmb_SUPtZFEHGNfgS$lUW"PNW[Z
J
yqEHYFJQPNR�GhRmGhVhW[O�\^J�Ø*W[fgVNE_S`YFJQVhW[b_Rt{mY7S$��Y?JUG Ú � k�§C¢m§CI þ §Cl^\7EHYt��CFEHf<Cty*SUVNCXGhVNJQP<G/JQPNWDlUW"PNRXGNO?JUbHb
JUYFZLS`Y7W~SUT�VNC7W[O EHG�J�Á5¿�¯ À?®%­·\qJtP<JQcqEHZFb_R?GhcqEHYFYFEHY7d�Y7W[M7VhPNS`Y�GhVNJQP[o2BDC7WKc*W"P<E_SmZ6SUT�VNC7W~SUPNyqE_VuEHG
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S`YFb_R�W[E_d`CsV/C7S`M7P<G"\sJUYFZtVNC7W�T0JUfgV2VNCFJQV-S`Y7WDSUT|VNC7W�GhVNJQP<G/EHG-J~cqMFbHGNJQP+cFPNS$lmEHZ7W[G-J�CFE_d`CFb_R�JUf"f"M7P<JQVhW
f"b_SmfN{���E_VNC�PNW[Ghc*W[fgV�VhS���CFEHf<C�Jef<CFJUY7dUW�EHY�VNC7W?c*W"P<E_SmZ�JUG�VNC7W?yqEHYFJQPNR�b_S`GhW[G�W[Y7W"PNdUR�f"JUY�y*W
OXW[JUGNM7PNW[Z�o�BDC7W~SUyqGhW"PNlUW[Z�lQJUbHM7W�EHGDEHYLdUS^SmZeJQdUPNW"W[OXW[YsV���E_VNC�VNC7W~VNC7W"SUPNW"VNEHf"JUbãcFPNW[ZFEHfgVNE_S`Y�TaSUP
b_S`GNG�SUT�W[Y7W"PNdURLy^R�dUP<J[lmE_VNJQVNE_S`YFJUb�P<JUZFEHJQVNE_S`Y�JUYFZë¨IMFbHGhW�JUYFZ�B�J[Rmb_SUPD��W"PNW�PNW"�uJQP<Z7W[Z�TaSUPDVNC7W[GhW
ZFEHGNfgS$lUW"P<E_W[GD��E_VNCLVNC7W?§C¢�¢�I?��SUy*W[bOÚ/P<E§¦"WUo
Å VNC7W"P�GNE_VNMFJQVNE_S`YFG~EHY4��CFEHf<C4dUP<J[lmE_VNJQVNE_S`YFJUb-�uJ[lUW[G�O?E_d`CsV~y*WXW[E_VNC7W"P�Z7W"VhW[fgVhW[ZrZFE_PNW[fgVNb_ReSUP�EHYmw
TaW"PNPNW[Z�EHYFZFE_PNW[fgVNb_RIJQPNW2WgvmVhPNW[OXW�GNE_VNMFJQVNE_S`YFG�bHE_{UW/dUP<J[lmE_VNJQVNE_S`YFJUbsfgS`bHbHJQcqGhW Æ GNM7c*W"P<Y7S$lQJQW�Ç*SUP�O?JQVhVhW"P
SUPNyqE_VNEHY7dtyqbHJUfN{LC7S`b_W[G"o

Le� +�'25F8 © 'rõC+45Fª�.Ë©(>�,/ª�¨ � M ;
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é S^SU{mEHY7dLJQVKVNC7W'¤2EHYFGhVhW[EHYeW[]^MFJQVNE_S`YFGKJUYFZeVNC7WtlQJQP<EHJQVNE_S`YFJUbãcFP<EHYFf"E_cqb_WU\F��WtGhW"WtVNCFJQVKdUP<J[lmE_VnR�EHG
YFEHfgW[b_R�dUW"S`OXW"VhP<E§¦"W[Zr��CFEHb_WXVNC7W6O?JQVhVhW"P�cqJQPNV�CFJUG�VhSey*W6JUZFZ7W[Z�y^R�CFJUYFZ�JUYFZ�EHG�fgS`OXcqb_W"VhW[b_R
Y7S`YmwzdUW"S`OXW"VhP<EHfQo BDCFEHG6O?J[R#y*Wec*W"PNTaW[fgVNb_R�JUf"fgW"cFVNJQyqb_W4TaSUP�cqC7W[Y7S`OXW[Y7S`b_SUd`EHf"JUb é JQdUP<JUY7d`EHJUYFG
Æ bHE_{UW�VNCFJQV�TaSUPIJ?c*W"PNTaW[fgV:ê|MFEHZ�EHYe��S`GNOXS`b_SUdURaÇ<\|yqM7VDE_VD��S`MFbHZ�f"b_W[JQP<b_RLy*W�Z7W[GNE_P<JQyqb_WKVhS�CFJ[lUWtJ
MFYFE»ºqW[ZLZ7W[GNfgP<E_cFVNE_S`YLSUT+JUbHb�VNC7W~T0MFYFZFJUOXW[YsVNJUb*TaSUP<fgW[GDSUT-YFJQVNM7PNWUo
BãSmZFJ[RU\ãVNC7WXT0MFYFZFJUOXW[YsVNJUb�TaSUP<fgW[G~SUTuYFJQVNM7PNWXJQPNW?Z7W[GNfgP<E_y*W[Zey^R�Vn��S�lUW"PNR4ZFE»Ø*W"PNW[YsV~fgS`YFfgW"cFVNG"o
Å Y�VNC7W�S`Y7WtCFJUYFZ�\|��WXCFJ[lUW�wDJUGI��WXCFJ[lUWXGhW"W[Yew�dUP<J[lmE_VnRU\�EHYe��CFEHf<CeTaSUP<fgW[GKJQPNWtPNW"cqbHJUfgW[Zey^R
dUW"S`OXW"VhPNRU\/JUYFZ�S`Y�VNC7W?SUVNC7W"P�CFJUYFZ�VNC7W"PNW6JQPNW?VNC7W6d`JUM7dUW6VNC7W"SUP<E_W[G~SUT�VNC7W?W[b_W[fgVhPNS$��W[JQ{rJUYFZ
GhVhPNS`Y7d6EHYsVhW"P<JUfgVNE_S`YFG Æ VNC7W�GhVNJUYFZFJQP<Z�OXSmZ7W[b�Ç/SUPDVNC7W[E_P Æ dUP<JUYFZ�MFYFE»ºqW[Z�\|o[o"okÇ�dUW[Y7W"P<JUbHE§¦[JQVNE_S`YFG"o
BDC^MFG"\FE_TãS`Y7W��uJUYsVNGDVhS6MFYFE_TaR?VNC7W[GhW�TaSUP<fgW[GD��E_VNCLdUP<J[lmE_VnRU\qVNC7W"PNW�JQPNW~Vn��S6c*S`GNGNE_yqEHbHE_VNE_W[G"�

§Qo Å Y7W�f"JUY4VhPNR�VhSLPNW[JUbHE§¦"W�dUP<J[lmE_VnR�JUGKJ�d`JUM7dUWXVNC7W"SUPNR Æ JUYFZ�VNC^MFGIdUW"S`OXW"VhPNR�JUG~J�fgS`YFGhWgw
]^M7W[YFfgW~SUT+VNC7W~d`JUM7dUW�cFP<EHYFf"E_cqb_W�Ç<o

#^o Å PDS`Y7W�f"JUY�VhPNRLVhS6PNW[JUbHE§¦"W~d`JUM7dUW�VNC7W"SUP<E_W[GDJUG�dUP<J[lmE_VnR Æ JUYFZeC7W[YFfgW�O?JQ{UW�VNC7W[O cqM7PNW[b_R
dUW"S`OXW"VhP<EHf�Ç<o

BDC7W�ºqP<GhVKEHGKfgW"PNVNJUEHYFb_ReJUY4JQVhVhP<JUfgVNE_lUW6EHZ7W[J�JUYFZ4CFJUGKJQVhVhP<JUfgVhW[Z�JLb_SUVKSUT�JQVhVhW[YsVNE_S`Y�o��ÎV~EHGIJUbHGhS
]^MFE_VhW�YFJQVNM7P<JUb�GNEHYFfgWU\�EHY�J4yFPNS`JUZ#GhW[YFGhWU\2dUP<J[lmE_VnR�EHG?JUb_PNW[JUZ7R
J�d`JUM7dUW�VNC7W"SUPNR�EHY�VNC7W�GhW[YFGhW
VNCFJQV6E_V?CFJUG?J�b_Smf"JUbDEHYslQJQP<EHJUYFfgW Æ MFYFZ7W"PXdUW[Y7W"P<JUb�fgS^SUP<ZFEHYFJQVhW�VhP<JUYFGhTaSUP<O?JQVNE_S`YFGtSUP[\uJUfgVNE_lUW[b_RU\
ZFE»Ø*W"S`OXSUPNcqCFEHGNO?GkÇ<o�ÝIbHGhS7\qVNC7W�y*W[CFJ[lmE_S`M7PDSUT��uC7P<EHGhVhS%Ø*W[b�GhRmO�y*S`bHGDMFYFZ7W"PDdUW[Y7W"P<JUbãfgS^SUP<ZFEHYFJQVhW
VhP<JUYFGhTaSUP<O?JQVNE_S`YFG�EHG�JUYFJUb_SUdUS`MFG�VhS�VNC7W�VhP<JUYFGhTaSUP<O?JQVNE_S`Yjy*W[CFJ[lmE_S`M7PLSUTtY7S`YmwYÝ�y*W[bHEHJUYpd`JUM7dUW
ºqW[bHZFGtMFYFZ7W"Ptd`JUM7dUW�VhP<JUYFGhTaSUP<O?JQVNE_S`YFG"\2JUYFZ
VNC7W���C7S`b_W�TaSUP<O?JUbHEHGNO SUTIfgS$lQJQP<EHJUYsV6Z7W"P<E_lQJQVNE_lUW[G
JUYFZ�f"M7PNlQJQVNM7PNW[GDEHGuPNW[O?EHYFEHGNfgW[YsV�SUT�VNCFJQVDSUT-Y7S`YmwYÝ�y*W[bHEHJUY�d`JUM7dUW�VNC7W"SUP<E_W[G"o
ÝuVxºqP<GhV�GNE_d`CsV"\�W[]^MFJQVNEHY7d�VNC7W��uC7P<EHGhVhS%Ø*W[b+GhRmO�y*S`bHGK��E_VNC4d`JUM7dUW.ºqW[bHZFG Æ c*SUVhW[YsVNEHJUbHGkÇIO?J[R�JQc7w
c*W[JQPKVhS�y*WtJ�yqE_VIcqM$¦?¦[bHEHY7d6y*W[f"JUMFGhW���WtSUP<E_d`EHYFJUbHb_R�EHYsVhPNSmZFMFfgW[ZeVNC7WXOXW"VhP<EHf�JUGKVNC7Wtc*SUVhW[YsVNEHJUb
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SUT�VNC7W~dUP<J[lmE_VNJQVNE_S`YFJUbGºqW[bHZLJUYFZLVNC7W��uC7P<EHGhVhS%Ø*W[b*GhRmO�y*S`b�JUGuVNC7W�fgSUPNPNW[Ghc*S`YFZFEHY7d�ºqW[bHZLGhVhPNW[Y7dUVNC
Æ PNW"cFPNW[GhW[YsVNEHY7deVNC7W6dUP<J[lmE_VNJQVNE_S`YFJUb2TaSUP<fgW�Ç<o¾¨�S$��W"lUW"P[\2JUG���W6{mY7S$��\+VNC7W�fgS`YFfgW"cFV�SUTK� TaSUP<fgWU�+EHG
E_VNGhW[b_T�J�d`JUM7dUW Æ fgS^SUP<ZFEHYFJQVhW�Ç-Z7W"c*W[YFZ7W[YsV2fgS`YFfgW"cFVuEHY�iIW[Y7W"P<JUbqkDW[bHJQVNE_lmE_VnRU\mJUYFZ?VNC7W"PNW"TaSUPNW�VNC7W[GhW
� ºqW[bHZ�GhVhPNW[Y7dUVNCFG"�sy*W[CFJ[lUWKOXSUPNWKbHE_{UW�d`JUM7dUWIc*SUVhW[YsVNEHJUbHG2VNC7W[O?GhW[b_lUW[G"\^��E_VNC6VNC7W[E_P�f"M7PNlQJQVNM7PNWU\^VNC7W
k�E_W[O?JUYFY4f"M7PNlQJQVNM7PNW�VhW[YFGhSUP[\�W[YFfgSmZFEHY7d�VNC7Wtd`JUM7dUW?fgS$lQJQP<EHJUYsV�EHY7TaSUP<O?JQVNE_S`Y�JQy*S`M7VKVNC7WtdUP<J[lmE�w
VNJQVNE_S`YFJUb�ºqW[bHZ�o�BDCFEHGIT0JUfgV"\ã��CFEHf<C�PNWNêqW[fgVNG�Z7W"W"c�cFPNSUc*W"PNVNE_W[GISUT�dUP<J[lmE_VnR4Y7SUV�GNCFJQPNW[Z4y^ReSUVNC7W"P
TaSUP<fgW[G"\qEHG2ÉNMFGhVuS`Y7W�SUT+O?JUYsR���CFEHf<CLGNM7dUdUW[GhVDVNCFJQV�JUY�C7S`Y7W[GhV�d`JUM7dUW�VNC7W"SUPNRLEHYsVhW"PNcFPNW"VNJQVNE_S`YLSUT
dUP<J[lmE_VnR�O?J[R�y*W�CFJQP<ZeVhS�fgS`OXW�y^RUoÍ¥uM7VKb_W"VKMFG�cFPNSmfgW"W[Z4EHY�VNCFEHGIZFE_PNW[fgVNE_S`Y�TaSUP~J�bHE_VhVNb_W���CFEHb_W
JUYsR^�uJ[RUo
�ub_W[JQP<b_RU\|VNC7W�d`JUM7dUWtdUPNS`M7c4GNC7S`MFbHZeY7S$� Y7SUVIy*W�GhS`OXW6� EHYsVhW"P<YFJUbË�|GhRmO?OXW"VhPNR�dUPNS`M7c4bHE_{UW�º Æ §�Ç
SUP_a�º Æ IWÇ<\syqM7V-P<JQVNC7W"P2J�GhcqJUfgWgwzVNEHOXW�GhRmO?OXW"VhPNR�dUPNS`M7c6E_VNGhW[b_TÎo�ÝIOXS`Y7d�VNC7W�d`JUM7dUW�dUPNS`M7cqG-VNCFJQV
CFJ[lUW�y*W"W[Y�GNM7dUdUW[GhVhW[ZeEHYLVNCFEHG�fgS`YsVhWgvmV"\qS`Y7Wxº|YFZFG

§Qo�VNC7W�VhP<JUYFGNbHJQVNE_S`Y�dUPNS`M7c Æ VNCFEHG�EHGDYFJQVNM7P<JUb�y*W[f"JUMFGhWU\|JUG���W�CFJ[lUWtGhW"W[Y�\qVNC7W�dUW[Y7W"P<JQVhSUP<G�SUT
fgS^SUP<ZFEHYFJQVhW~VhP<JUYFGhTaSUP<O?JQVNE_S`YFG�JQPNW�EHY�º|YFE_VhW[GNEHO?JUbqVhP<JUYFGNbHJQVNE_S`YFGkÇ

#^o�VNC7W é SUPNW[YsVe¦�dUPNS`M7c Æ VNCFEHG�EHG�YFJQVNM7P<JUb�E_TãS`Y7W~�uJUYsVNGDVhS?lmE_W"�éVNC7Wt�uC7P<EHGhVhS%Ø*W[b*GhRmO�y*S`bHG�JUG
VNC7W�JUYFJUb_SUd`M7W[GDSUT�VNC7W�d`JUM7dUWxºqW[bHZFGuSUT+dUP<J[lmE_VnRaÇ

I^oIJUYFZLVNC7W�Ú�S`EHYFf"JQPe�W�dUPNS`M7c Æ J6fgS`O�yqEHYFJQVNE_S`YLSUT+VNC7W~Vn��S0Ç<o
¨�S$��W"lUW"P[\-��CFJQV~wIy^R�JUYFZ�bHJQPNdUWXwIVNC7W[GhW6EHYslUW[GhVNE_d`JQVNE_S`YFG�CFJ[lUWLGNC7S$��Y�EHG�VNCFJQV�VNC7W�OXSUPNW?S`Y7W
VhP<E_W[GDVhS�O?JQ{UW�J?d`JUM7dUW�VNC7W"SUPNR�b_S^SU{�bHE_{UW�¤2EHYFGhVhW[EHYLdUP<J[lmE_VnR�VNC7W�b_W[GNG�E_VDb_S^SU{mG�bHE_{UW�J?GhVNJUYFZFJQP<Z
d`JUM7dUW�VNC7W"SUPNR�JUYFZLlmEHfgW�lUW"P<GNJmo
BDC7W�O?JUEHY�GhS`M7P<fgW�SUT-ZFE»Ø*W"PNW[YFfgW�y*W"Vn��W"W[Yed`JUM7dUW�VNC7W"SUPNR�JUYFZ�dUP<J[lmE_VnR�EHG�VNC7W�T0JUfgV�VNCFJQV�EHY�VNC7W
f"JUGhWKSUT�}2JUY7dQwYÙ�EHbHbHG2VNC7W"SUPNR?VNC7WKEHYsVhW"P<YFJUb|EHYFZFEHfgW[G/y*W[JQPuY7S�PNW[bHJQVNE_S`Y�VhS�VNC7W~GhcqJUfgWgwzVNEHOXWKEHYFZFEHfgW[G
��C7W"PNW[JUG�EHYLdUP<J[lmE_VnRLVNC7W[GhW�JQPNW�VNC7W�GNJUOXW~w2fgS`YsVhP<JUGhVHé h ' ��E_VNC Æ é (Z Ç  ' ö N ( Z  ' o
�xY4cqJQPNVNEHf"MFbHJQP[\�EHY�dUP<J[lmE_VnR�S`Y7WXf"JUY�fgS`YsVhP<JUfgV�VNC7W�� EHYsVhW"P<YFJUbË�*��E_VNC�VNC7WXGhcqJUfgWgwzVNEHOXW?EHYFZFEHfgW[GIVhS
SUyFVNJUEHY6J�GNf"JUbHJQP é JQdUP<JUY7d`EHJUY�\øNt\^bHEHY7W[JQP/EHYXVNC7W�f"M7PNlQJQVNM7PNWDVhW[YFGhSUP[o-BDCFEHG/EHG-TaSUPNVNMFYFJQVhWDy*W[f"JUMFGhWU\
TaPNS`O VNC7W�c*S`EHYsVuSUT+lmE_W"�éSUT+VNC7W�OXW"VhP<EHfQ\FVNCFEHG�EHG�JUb_PNW[JUZ7RLJXVn��SQwnZ7W"P<E_lQJQVNE_lUW�SUy�ÉhW[fgV"o
È7SUP�}2JUY7dQwYÙ�EHbHbHG2VNC7W"SUPNRU\^S`Y�VNC7W�SUVNC7W"PuCFJUYFZ�\sVNCFEHG2EHG�Y7SUV2c*S`GNGNE_yqb_WU\sJUYFZ6EHY?SUP<Z7W"P�VhStfgS`YFGhVhP<MFfgV
J é JQdUP<JUY7d`EHJUY���CFEHf<CLEHG�JtGNEHY7d`b_W"V�MFYFZ7W"P�VNC7WKd`JUM7dUW~dUPNS`M7c�S`Y7W~Y7W"W[ZFG�VhSXfgS`YsVhP<JUfgVDVNC7WKGhcqJUfgWgw
VNEHOXW�JUYFZ�EHYsVhW"P<YFJUbuEHYFZFEHfgW[G�GhW"cqJQP<JQVhW[b_RU\uEËo WUo+S`Y7W�CFJUGXJ é JQdUP<JUY7d`EHJUY#]^MFJUZ7P<JQVNEHf�EHY
VNC7W_ºqW[bHZ
GhVhPNW"dUVNCFG"o2BDCFEHGud`E_lUW[GDVNC7W�MFGNMFJUb*Vn��SQwnZ7W"P<E_lQJQVNE_lUW�JUfgVNE_S`Y�TaSUP�VNC7W~d`JUM7dUW�c*SUVhW[YsVNEHJUbHG"o
�xY�GhcqE_VhWKSUT�VNC7W[GhW�JUYFZLSUVNC7W"P�ZFE»Ø*W"PNW[YFfgW[G�JUYFZ�ZFE»Ì�f"MFb_VNE_W[G"\sVNCFEHGuJQcFcFPNS`JUf<C�CFJUGDY7SUV�y*W"W[YLfgS`Otw
cqb_W"VhW[b_R�JQyqJUYFZ7S`Y7W[Z�JUYFZ�VNC7W6d`JUM7dUW6VNC7W"SUPNR�c*S`EHYsV~SUT�lmE_W"��EHG�GhVNEHbHb+lUW"PNR�TaP<MFE_VhT0MFb+JUYFZrMFGhW"T0MFb
cFPNS$lmEHZ7W[ZLVNCFJQV�S`Y7W�JQcFcFPNW[f"EHJQVhW[G�VNC7W~fgP<MFf"EHJUb*TaW[JQVNM7PNW[G�VNCFJQVDGhW"V�dUP<J[lmE_VnR�JQcqJQPNV�TaPNS`O GhVNJUYFZFJQP<Z
d`JUM7dUW�VNC7W"SUP<E_W[G"o
BDC7W�GhW[fgS`YFZrc*S`GNGNE_yqEHbHE_VnR�JUbHbHMFZ7W[Z�VhS4JQy*S$lUWU\-VhS�PNW[JUbHE§¦"W6d`JUM7dUWLVNC7W"SUP<E_W[G�JUG�dUP<J[lmE_VnRU\2EHG�O�MFf<C
OXSUPNWeP<JUZFEHf"JUbËo ¥uM7V�C7S$� S`YpW[JQPNVNC�EHG?S`Y7W�GNM7cFc*S`GhW[Z�VhS
JUf<CFE_W"lUW�VNCFEHGkì BDC7WefgP<MFf"EHJUb�EHZ7W[J

§Cl�j



CFJUGIy*W"W[Y�{mY7S$��Y�GNEHYFfgWL§C¢m§C¢W¹%#%£ Æ B~oGË�JUbHM$¦[J�Ç<\*��E_VNC�EHOXc*SUPNVNJUYsVKfgS`YsVhP<E_yqM7VNE_S`YFGDy^R Å oGË�b_W[EHY
Æ §C¢�#�lWÇ<o � SX��CFJQVDEHGuVNCFEHGDEHZ7W[J�ì

áxâ Ò b Ï Ó? ¡�F��� ÒaÏ à�s� ¡ÓC���O� FíÏ �O��Ô ÑOÒ � Ñ   Òed
�xYrVNC7W�W[JQP<b_R�cqJQPNVNG�SUTDVNCFEHG�fgW[YsVNM7PNRU\-VNC7W�S`YFb_R4SUVNC7W"PtT0MFYFZFJUOXW[YsVNJUb2TaSUP<fgW�VNCFJQV��uJUG�{mY7S$��Y�\
EHY�JUZFZFE_VNE_S`Y�VhS�dUP<J[lmE_VnRU\��uJUG~W[b_W[fgVhPNSQwnO?JQd`Y7W"VNEHGNO�\ã�xY#§C¢m§C¢^\�Ë�JUbHM$¦[JLGNM7yqO?E_VhVhW[Z�JLcqJQc*W"P Æ VhS
¤2EHYFGhVhW[EHY5Ç2EHYL��CFEHf<C�C7W�O?JUZ7W�J?Y^MFO�y*W"P�SUT�PNW[O?JQPN{QJQyqb_W~SUyqGhW"PNlQJQVNE_S`YFG"o
È+E_P<GhV/SUT�JUbHbË\sC7W�GhVhPNW[GNGhW[Z?VNC7WIGNEHO?EHbHJQP<E_VnR�y*W"Vn��W"W[Y��uC7P<EHGhVhS%Ø*W[b7GhRmO�y*S`bHG/JUYFZ?VNC7WÐÙ�J�vm��W[bHb$ºqW[bHZ
GhVhPNW[Y7dUVNC�VhW[YFGhSUP[\ %  ')( ö ô� Æ " ' ý  ( � "  ý ')( þ " ( ý  ' Çé '  ö " ' |  � "  | ' � Æ #%£moH§�Ç

¨�WDVNC7W[Y6Y7SUVhW[ZXVNCFJQVPé  ' b_S^SU{mG/bHE_{UWDJ~VhP<MFYFf"JQVhW[ZL�uC7P<EHGhVhS%Ø*W[b7GhRmO�y*S`b7JUYFZXcFPNSUc*S`GhW[Z�\`EHYXSUP<Z7W"PVhS
O?JQ{UWeVNCFEHG6OXSUPNWeO?JUYFE_TaW[GhV"\�VhS
EHYsVhPNSmZFMFfgW�J?Ba´N¶�±ªø%·�Ä7«N¬$Àk·L²%¬
��E_VNC#JrOXW"VhP<EHf�GNMFf<C#VNCFJQV%  ' º v é  ' o2BDCFEHG�EHG�EHYFZ7W[Z�c*S`GNGNE_yqb_WUo+�ÎT�S`Y7W�O?JQ{UW[G�VNC7W�EHZ7W[YsVNE»º|f"JQVNE_S`Y|  öªý  º ÿ Æ #%£mo #WÇ
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T0JQP[o�È7SUPIEHYFGhVNJUYFfgW~��W�Z7W[O?JUYFZ7W[ZLVNCFJQVDVNC7W"PNW�y*W�Y7S6Z7W"c*W[YFZ7W[YFfgWKS`Y ü º�\F��CFEHf<C�JQd`JUEHY�O?JQ{UW[G
VNC7W'ºqlUWgwnZFEHOXW[YFGNE_S`YFJUbãc*S`EHYsVKSUT�lmE_W"� b_S^SU{�P<JQVNC7W"P�JQPNVNE»º|f"EHJUbËo��ÎT2S`Y7WX�uJUYsVNG~VhS�VNJQ{UW?VNC7W'ºqTaVNC
ZFEHOXW[YFGNE_S`Y4GhW"P<E_S`MFGNb_RU\�S`Y7W6CFJUG~VhSeJUbHb_S$�þTaSUP�JUY ü º wnZ7W"c*W[YFZ7W[YFfgWXSUTuJUbHb-VNC7W'ºqW[bHZFG Æ JUYFZ�VNC7W[Y
WgvmcqbHJUEHY�bHJQVhW"P[\mc*W"P<CFJQcqG"\s��CsR?��W~CFJ[lUW�Y7SUVuRUW"V�ZFEHGNfgS$lUW"PNW[ZLVNC7W�ºqTaVNCLZFEHOXW[YFGNE_S`Y6EHY6W"lUW"PNRswnZFJ[R
SUPICFE_d`CLW[Y7W"PNdUR�Wgvmc*W"P<EHOXW[YsVNGkÇ<o
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BDCFEHGDEHGDlUW"PNReGNO?JUbHb�EHYFZ7W"W[Z�\qJUYFZeE_VIEHGDVNC7W"PNW"TaSUPNW�Y7S�GNM7PNcFP<EHGhW~VNCFJQV�VNCFEHG:ºqTaVNCeZFEHOXW[YFGNE_S`Y�\FE_T-E_V
EHG2VNC7WISUP<E_d`EHY?SUT�VNC7Wpº Æ §�Ç/d`JUM7dUW~EHYslQJQP<EHJUYFfgW�SUT�VNC7WI��SUP<bHZ6��WKbHE_lUWIEHY�\^CFJUGuY7SUV�RUW"Vuy*W"W[Y�GhW"W[Y�o
ÝIY7SUVNC7W"Pu�uJ[R6SUT�GNJ[RmEHY7d�VNCFEHG�EHG2VNCFJQV�VNC7WKT0JUfgVuVNCFJQV 7 EHG�GhStVNEHYsR?EHOXcqbHE_W[G-VNCFJQVuVNC7WKO?JUGNGhW[GHï Ô
JQPNW�C^M7dUWU\qY7SUVDT0JQPDTaPNS`O VNC7W��H¯§®%¬5½Nù,Ä,®�À^À
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BDC7W[GhWL��S`MFbHZ�Y7W"lUW"P?CFJ[lUW�y*W"W[Y�Ghc*SUVhVhW[Z�EHYrcFPNW[GhW[YsVxwnZFJ[R�JUf"fgW[b_W"P<JQVhSUP<G"o�BDC^MFG�VNC7W�O?JUGNGNE_lUW
OXSmZ7W[GuJQPNW~fgS`OXcqb_W"VhW[b_R�E_PNPNW[b_W"lQJUYsV�TaSUP�b_S$��wzW[Y7W"PNdUR6cqCsRmGNEHf"G"\^VNC7W~Y7S`YmwnfgS`YFGhVNJUYsVDOXSmZ7W[Guf"JUYLy*W
Z7PNSUcFc*W[Z�\�JUYFZ4VNCFEHGIcFPNS$lmEHZ7W[G~J�ÉNMFGhVNE»º|f"JQVNE_S`Y�TaSUP�Y7W"d`b_W[fgVNEHY7dLVNC7W ü º·wnZ7W"c*W[YFZ7W[YFfgWUo>¨�S$��W"lUW"P[\
VNCFEHGtJUbHGhS�OXW[JUYFGtVNCFJQVtVNC7W�f<CFJQPNdUW[Z�cqJQPNVNEHf"b_W[G���W�{mY7S$� Æ W[b_W[fgVhPNS`YFG"\2cFPNSUVhS`YFG"\Do[o"okÇþf"JUYFY7SUV
c*S`GNGNE_yqb_R?y*W�EHZ7W[YsVNE»ºqW[Z���E_VNCLVNC7W[GhW�Ë�JUbHM$¦[J�wYË�b_W[EHYLOXSmZ7W[G"o
BDC7W~�uJ[R�OXSmZ7W"P<YëË�JUbHM$¦[J�wYË�b_W[EHY�VNC7W"SUP<E_W[GDJUZFZ7PNW[GNGuVNCFEHGucFPNSUyqb_W[O EHGuy^RLEHZ7W[YsVNE_TaRmEHY7d�VNC7W�bHE_d`CsV
f<CFJQPNdUW[Z�cqJQPNVNEHf"b_W[Gu��W~SUyqGhW"PNlUW~��E_VNC�VNC7W�O?JUGNGNb_W[GNGHË�JUbHM$¦[J�wYË�b_W[EHYLOXSmZ7W[G"o Å Y7WKVNC7W[YLPNW[]^MFE_PNW[G
VNC7W~GhVNJUYFZFJQP<Z�Ghc*S`YsVNJQW[Y7S`MFG�GhRmO?OXW"VhPNR?yFPNW[JQ{mEHY7d�OXW[f<CFJUYFEHGNO VhS�W[]^MFE_c�VNC7W[O ��E_VNC6VNC7WKGNO?JUbHb
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GNC7S`MFbHZ�cqEHfN{�M7c�JXf<CFJQPNdUW Æ JUG�VNC7Wx¦"W"PNS?OXSmZ7W[G�JQPNW�Y7SUVuS`YFb_R�O?JUGNb_W[GNGuyqM7V�JUbHGhSXY7SUVDf<CFJQPNdUW[Z5Ç<o
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r W fgS`MFbHZtTaSUP-Wgv7JUOXcqb_W�y*WuVNC7WudUPNS`M7c?O?JUYFE_TaS`bHZ�SUT|VNC7W é E_WudUPNS`M7c q E_VNGhW[b_TÎ\USUP2J~C7S`OXSUdUW[Y7W"S`MFGGhcqJUfgW q �"å TaSUPIGhS`OXW�GNM7yFdUPNS`M7c?å�� q o
��S$�(fgS`YFGNEHZ7W"PDVNC7W~TaS`bHb_S$��EHY7d.Ë�JUbHM$¦[J�wYË�b_W[EHY�JUYFGNJQVe¦�TaSUPDVNC7W�OXW"VhP<EHfQ\��
 7 � öªý  ' � ü  � ü ' þ ý h k Æ � ü h þ G hð | ð � ü  Ç Æ � ü k þ G km | m ' � ü ' Ç � Æ #m§Qo I�#WÇ

��SUVhW�VNC7WLJQcFc*W[JQP<JUYFfgW�SUT:ºqW[bHZFG���E_VNCrVNC7WLfgSUPNPNW[fgVXEHYFZ7WgvrGhVhP<MFfgVNM7PNW6VhS�JUfgVXJUGtY7S`YmwYÝ�y*W[bHEHJUY
d`JUM7dUW>ºqW[bHZFG�TaSUPKVNC7W�d`JUM7dUWtdUPNS`M7c q \�YFJUOXW[b_R�VNC7W
| ð oÍÝ�d`JUEHY�VNC7W[GhWtGNC7S`MFbHZ�y*W�VNC7S`M7d`CsVISUTJUG ê|MFfgVNMFJQVNE_S`YFG-SUT�VNC7W�OXW"VhP<EHfDJQPNS`MFYFZ6E_VNGu� dUPNS`MFYFZ6GhVNJQVhWU�_\ r Ó � r W ��E_VNC?E_VNG-cFPNSmZFMFfgV2OXW"VhP<EHfÆ ý  ' ÿ ý h k Ç<o
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��S$�(fgS`YFGNEHZ7W"P�JUY�EHY�º|YFE_VhW[GNEHO?JUb|fgS^SUP<ZFEHYFJQVhW~VhP<JUYFGhTaSUP<O?JQVNE_S`Y�dUW[Y7W"P<JQVhW[Z�y^R�VNC7W�lUW[fgVhSUP�ºqW[bHZ¸ h�Æ ü  ÿ ü k^Ç ö2¬ ð Æ ü  ÇIG hð Æ ü k�Ç�ÿ Æ #m§Qo I�IWÇ

EËo WUo 1 ü h ö2¬ ð Æ ü  ÇIG hð Æ ü k Ç � Æ #m§Qo I V Ç
BDCFEHG�b_W[J[lUW[G�VNC7W~TaSUP<O SUT+VNC7W�OXW"VhP<EHf~EHYslQJQP<EHJUYsV"\FJUYFZ1 
ý  h ö 7 � 
ý  h Æ #m§Qo I�jWÇ

f"JUY�y*W�GhW"W[Y�VhS6EHOXcqb_R 1 | ð ö î  ¬ ð Ç "  ¬ ð � ¬ ðm { | m  ¬ { ÿ Æ #m§Qo I�lWÇ
EËo WUo^cFPNW[f"EHGhW[b_R?JUY�EHY�º|YFE_VhW[GNEHO?JUbFY7S`YmwYÝ�y*W[bHEHJUYXd`JUM7dUWKVhP<JUYFGhTaSUP<O?JQVNE_S`Y�o/BDC7W�W[JUGNE_W[GhV��uJ[R6VhSXGhW"W
VNCFEHGDEHGuVhS6MFGhW~VNC7W�TaSUP<O SUT�VNC7W é E_W�Z7W"P<E_lQJQVNE_lUW~Y7SUV�EHY�E_VNGDfgS$lQJQP<EHJUYsV�TaSUP<O�\7 � 
ý  h ö 
Ù  ¸ h þ 
Ù h ¸  Æ #m§Qo I Ö Ç

Æ ��CFEHf<C�PNW[]^MFE_PNW[Gu{mY7S$��b_W[Z7dUW~SUT+VNC7W��uC7P<EHGhVhS%Ø*W[b�GhRmO�y*S`bHGkÇ/yqM7VDEHYLVNC7W~TaSUP<O7 � 
ý  h ö ¸ ­ " ­ 
ý  h þ "  ¸ ­ 
ý ­ h þ " h ¸ ­ 
ý  ­ � Æ #m§Qo I�¼WÇ

�xYFGhW"PNVNEHY7d�VNC7WXZ7WNº|YFE_VNE_S`YFGDSUT 
ý  h JUYFZT¸ h \�MFGNEHY7d6VNC7WtT0JUfgV~VNCFJQVKVNC7W�G hð JQPNW.Ë�EHbHbHEHY7d?lUW[fgVhSUP<GSUT+VNC7W�OXW"VhP<EHf ý h k JUYFZ�VNC7W~PNW[bHJQVNE_S`Y Æ #m§Qo Im§�Ç<\|S`Y7Wxº|YFZFG7 � 
ý  h öªý h k G�kð î  ¬ ð ÿ Æ #m§Qo I�¢WÇ

JUYFZ�C7W[YFfgW Æ #m§Qo I�lWÇ<o
Å Y7W�EHG�VNC7W[Y�JUGNGNM7PNW[ZLVhS.º|YFZ�Jt}2JUY7dQwYÙ�EHbHbHG�bHE_{UW~VhW"P<O7 P � v é ð ' é m  ' G hð G�km ý h k Æ #m§Qo V £�Ç

EHYLVNC7W�PNW[ZFMFfgVNE_S`YLSUT+VNC7W é JQdUP<JUY7d`EHJUY�TaPNS`O V þ � VhS V ZFEHOXW[YFGNE_S`YFG"o
BDC7WKcFPNSUyqb_W[O���E_VNC6VNCFEHGuGNfgW[YFJQP<E_S Æ JUb_PNW[JUZ7R6cFP<E_SUP�VhSX��SUPNPNRmEHY7d�JQy*S`M7VuVNC7W~EHYFf"bHMFGNE_S`YXSUT�GNf"JUbHJQP
ºqW[bHZFG"\�SUT���CFEHf<C#VNC7W"PNW���EHbHb�y*Wecqb_W[YsVnRpEHY#VNCFEHG�f"JUGhWU\�S`Y7W�TaSUP�W[JUf<CéfgS`OXc*S`Y7W[YsV�SUT ý h k Ç?EHGVNCFJQV�VNC7W4TaS`M7PhwnZFEHOXW[YFGNE_S`YFJUb�GhcqJUfgWgwzVNEHOXW�f"JUYFY7SUV�y*W4f<C7S`GhW[YéVhS�y*W¾ê|JQV"o:k�JQVNC7W"P[\KE_VLO�MFGhV
CFJ[lUW�J�C^M7dUWLfgS`GNOXS`b_SUd`EHf"JUbufgS`YFGhVNJUYsV"o�BDCFEHG�JQP<EHGhW[G�y*W[f"JUMFGhW�VNC7WLZFEHOXW[YFGNE_S`YFJUb+PNW[ZFMFfgVNE_S`YrSUT
VNC7W Æ V þ � ÇzwnZFEHOXW[YFGNE_S`YFJUb�¤2EHYFGhVhW[EHYmwY¨IEHb_y*W"PNV é JQdUP<JUY7d`EHJUY �N ��EHbHb�JUbHGhS6EHYFf"bHMFZ7W�J6fgS`YsVhP<E_yqM7VNE_S`Y
TaPNS`O VNC7WXGNf"JUbHJQP~f"M7PNlQJQVNM7PNW^N W SUT2VNC7WtOXW"VhP<EHf�S`Y r W oXÈ7SUP�JLfgS`OXcqJUfgV~EHYsVhW"P<YFJUb+GhcqJUfgWt��E_VNCY7S`YmwYÝ�y*W[bHEHJUY�EHGhS`OXW"VhP<E_W[G�VNCFEHG�GNf"JUbHJQP�f"M7PNlQJQVNM7PNW�EHG�Y7S`YmwÂ¦"W"PNS�JUYFZ���EHbHb+VNC7W"PNW"TaSUPNW�b_W[JUZrVhS�JUY
WNØ*W[fgVNE_lUW6fgS`GNOXS`b_SUd`EHf"JUb/fgS`YFGhVNJUYsV�EHY�VNC7WXTaS`M7PhwnZFEHOXW[YFGNE_S`YFJUbãJUfgVNE_S`Y�oXBDCFEHGKfgS`GNOXS`b_SUd`EHf"JUb/fgS`Ymw
GhVNJUYsV�fgS`MFbHZ6y*WIf"JUYFfgW[bHb_W[Z�� y^R6CFJUYFZ��sy^R?EHYsVhPNSmZFMFf"EHY7d�JUY�JQcFcFPNSUcFP<EHJQVhWIfgS`GNOXS`b_SUd`EHf"JUb*fgS`YFGhVNJUYsV
SUT�VNC7WKSUcFc*S`GNE_VhWKGNE_d`YLEHYsVhStVNC7W Æ � þ V ÇzwnZFEHOXW[YFGNE_S`YFJUb5¤2EHYFGhVhW[EHYmwY¨IEHb_y*W"PNV/JUfgVNE_S`Y�\7yqM7VuVNCFEHGub_S^SU{mG
P<JQVNC7W"PIfgS`YsVhP<E_lUW[Z�JUYFZ�JQPNVNE»º|f"EHJUbËo
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��W"lUW"PNVNC7W[b_W[GNG"\QVNCFEHG�JUYFZ~SUVNC7W"P�cFPNSUyqb_W[O?G�CFJ[lUW�Y7SUV�GhVhSUcFc*W[Z~c*W"SUcqb_W-TaPNS`O�b_S^SU{mEHY7d�TaSUP/� PNW[JUbHEHGhVNEHfQ�
Ë�JUbHM$¦[J�wYË�b_W[EHY?VNC7W"SUP<E_W[G�d`E_lmEHY7d�P<EHGhWDVhStVNC7WKGhVNJUYFZFJQP<Z�OXSmZ7W[bqd`JUM7dUWKdUPNS`M7cLEHY?TaS`M7P�ZFEHOXW[YFGNE_S`Y�o
Å T7fgS`M7P<GhWU\UEHY~SUP<Z7W"PãVhSIdUW"VãVNC7W�GhVNJUYFZFJQP<Z�OXSmZ7W[b`JUfgVNE_S`Y�SUP+GhS`OXW"VNCFEHY7dDPNW[GhW[O�yqbHEHY7dDE_V"\�TaW"P<O?E_S`YFG
Y7W"W[Z�VhS6y*W~JUZFZ7W[Z�VhS?VNC7W Æ � þ V ÇzwnZFEHOXW[YFGNE_S`YFJUb�JUfgVNE_S`Y�o
ÝIY#EHYsVhW"PNW[GhVNEHY7d�SUyqGhW"PNlQJQVNE_S`Y#EHY�VNCFEHGtPNW"d`JQP<Z#EHGXVNCFJQV?VNC7W�b_S$��W[GhV?c*S`GNGNE_yqb_WLZFEHOXW[YFGNE_S`Y
TaSUP6J
C7S`OXSUdUW[Y7S`MFG�GhcqJUfgW���E_VNC?EHGhS`OXW"VhPNRtdUPNS`M7c q ö a�º Æ IWÇ � a�º Æ #WÇ � º Æ §�Ç�EHG2GhW"lUW[Y�\mGhS�VNCFJQV2VNC7W
ZFEHOXW[YFGNE_S`Y~SUTFGhcqJUfgWgwzVNEHOXWuEHG�W[b_W"lUW[Y�o+BDCFEHG�JQP<EHGhW[Gãy*W[f"JUMFGhW2VNC7W�O?J�v7EHO?JUbsfgS`OXcqJUfgV+GNM7yFdUPNS`M7cxå
SUT q \md`E_lmEHY7d�P<EHGhWIVhStVNC7W~GNO?JUbHb_W[GhVuZFEHOXW[YFGNE_S`YFJUbqC7S`OXSUdUW[Y7W"S`MFG�GhcqJUfgW q �"å SUT q \7EHG
a�º Æ #WÇ �º Æ §�Ç � º Æ §�Ç<o�ÝIG2VNC7WIZFEHOXW[YFGNE_S`YXSUT q EHG�¼ þ I þ § ö §C#�JUYFZ6VNCFJQV2SUTyåÃEHG�I þ § þ § ö j^\^VNC7W
ZFEHOXW[YFGNE_S`YeSUT q �"å�EHGt§C# � j ö Ö otBDCFEHGIEHGKEHYsVhP<E_d`MFEHY7d6y*W[f"JUMFGhWtW[b_W"lUW[Y�EHGKJUbHGhS�VNC7WXCFE_d`C7W[GhV
ZFEHOXW[YFGNE_S`Y�EHY���CFEHf<C#GNM7c*W"PNdUP<J[lmE_VnR
Wgv7EHGhVNG Æ EHY�CFE_d`C7W"P?ZFEHOXW[YFGNE_S`YFG"\2GNM7c*W"P<GhRmO?OXW"VhPNR���S`MFbHZ
PNW[]^MFE_PNW�VNC7WeWgv7EHGhVhW[YFfgW�SUT�GhcqEHY = #�cqJQPNVNEHf"b_W[GkÇ<o�BDCFJQV"\�cqbHMFG?VNC7W�C7SUc*W�VNCFJQVLGNM7c*W"PNdUP<J[lmE_VnR
��S`MFbHZ�CFJ[lUW�J�y*W"VhVhW"P?]^MFJUYsVNMFO�y*W[CFJ[lmE_S`M7P�VNCFJUY�SUP<ZFEHYFJQPNR�dUP<J[lmE_VnRU\ub_W[Z
VhS�JUY�W[Y7S`M7P<OXS`MFG
JUOXS`MFYsVDSUT-JUfgVNE_lmE_VnR�S`Y¾Ë�JUbHM$¦[J�wYË�b_W[EHYLGNM7c*W"PNdUP<J[lmE_VnRLEHYLVNC7W�W[JQP<b_Rë¼%£m� G"o
ÜIY7TaSUPNVNMFYFJQVhW[b_RU\�E_VIVNM7P<Y7W[ZeS`M7VIVNCFJQV~Y7SUVIS`YFb_R��uJUGKGNM7c*W"PNdUP<J[lmE_VnReGNEHfN{eJQVKVNC7Wt]^MFJUYsVNMFO b_W"lUW[b
JUG2��W[bHb7yqM7V2JUbHGhS�VNCFJQV�E_V2EHG/EHOXc*S`GNGNE_yqb_W�VhS�dUW"V�J�f<CFE_P<JUb7TaW"P<O?E_S`Y?Ghc*W[fgVhP<MFOþEHYXTaS`M7P�ZFEHOXW[YFGNE_S`YFG
TaPNS`O cqM7PNW2dUP<J[lmE_VnR�cqbHMFG�GhcqEHY7SUP<G�EHY Æ V þ � Ç�ZFEHOXW[YFGNE_S`YFG"o Å Y7W��uJ[RtJQPNS`MFYFZ�VNC7W�bHJQVhVhW"P-cFPNSUyqb_W[O
EHG�VhS?EHYFf"bHMFZ7WDWgvmcqbHEHf"E_V/}2JUY7dQwYÙ�EHbHbHG�ºqW[bHZFG�JUb_PNW[JUZ7R6EHY Æ � þ V ÇzwnZFEHOXW[YFGNE_S`YFG"\^yqM7V�VNCFJQV�JQcFc*W[JQPNW[Z
VhS6Z7W"TaR�VNC7W�cqM7PNc*S`GhWKSUT�VNC7W���C7S`b_WxË�JUbHM$¦[J�wYË�b_W[EHY�EHZ7W[Jmo
BãSmZFJ[RU\�VNC7WtcqEHfgVNM7PNW�CFJUG~f<CFJUY7dUW[Z�JUYFZ4GNM7c*W"PNdUP<J[lmE_VnReEHG�PNW"d`JQP<Z7W[Z�JUG~JLb_S$��wzW[Y7W"PNdUR�JQcFcFPNS[v7E�w
O?JQVNE_S`Y�VhS�GhVhP<EHY7dLVNC7W"SUPNR4��CFEHf<C�EHGKy*W[bHE_W"lUW[Z4VhS�d`E_lUW6J�fgS`YFGNEHGhVhW[YsV�Z7W[GNfgP<E_cFVNE_S`Y�SUT�]^MFJUYsVNMFO
dUP<J[lmE_VnRUo BDC7W[GhW�GhVhP<EHY7d
VNC7W"SUP<E_W[G�VnR^cqEHf"JUbHb_RpbHE_lUW�EHY�VhW[YéZFEHOXW[YFGNE_S`YFG"\�JUYFZjVNC^MFGLS`Y7W�Y7W"W[ZFG
VhS�� fgS`OXcqJUfgVNE_TaR|�+VNC7WLVNC7W"SUPNRrS`Y�J4GNO?JUbHb�EHYsVhW"P<YFJUbuGNE�v^wnZFEHOXW[YFGNE_S`YFJUb/GhcqJUfgWU\�O�MFf<C�JUGXEHYrVNC7W
Ë�JUbHM$¦[J�wYË�b_W[EHYrEHZ7W[Jmo4¤/lUW[Y
VNC7S`M7d`C
Y7S`YmwYÝ�y*W[bHEHJUY�d`JUM7dUWQºqW[bHZFG�Y7S$�:VnR^cqEHf"JUbHb_R�Z7S4Y7SUVtJQP<EHGhW
TaPNS`O Ë�JUbHM$¦[J�wYË�b_W[EHY6PNW[ZFMFfgVNE_S`Y�yqM7VuP<JQVNC7W"P�TaPNS`O WgvmcqbHEHf"E_V�d`JUM7dUWÍºqW[bHZFGuEHY6VhW[Y�ZFEHOXW[YFGNE_S`YFG"\^EHY
JUbHb�SUVNC7W"PIPNW[Ghc*W[fgVNG�Ë�JUbHM$¦[Jm� GDS`bHZ�EHZ7W[J?EHGDJUbHE_lUWU\qZ7S`EHY7d?lUW"PNRL��W[bHbË\qJUYFZ�JUY�EHYFZFEHGhc*W[YFGNJQyqb_WDcqJQPNV
SUT+VNC7W~VhS^S`b_{mE_V�SUT-OXSmZ7W"P<YLVNC7W"SUPNW"VNEHf"JUbãCFE_d`CLW[Y7W"PNdUR�cqCsRmGNEHf"G"o
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