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1�2436587:9<;>=?5A@CBEDGFIH,JLKLD.MONOP6QSRLFUTWVOXIQ"XUFIHOQZY:K[KLQ]\:KLQ]R^RLFID_H`FIHba
c D:JLQ"JedfYgJ�JedOQ6KLQ	FUR�Y�JLQih.JkjfXUQ"DmlnY:XIX*JLdOQ	aoP]D:TGTGY:HOMOR[D_HpJedOQ	P]XUY:RLRCqrQ]sbVfY:\:Q:tOR^D�JLdfYmJkFul
v D_N�qkFUR^d4t v D:N`P]Y:H`P6NwJxY:HOMbVfY:RyJeQSJedOD:RLQ	FUH�FUHwR^JeQ]Y:MbD:l&K^Q6J v VOFIHO\WJLdOQ]Tbz

{W|^}"~�������~��r�f~��8�O|��[}
� Q6KLQCqrQkqkFIXUX8VOKeY:PiJeFIP]Q[qkFuJed�RLFITGVOXIQ[XIFUHOQ]Y:K&K^Q]\_K^Q]RLR^FUD_H�FIHW�*z:��QCqkFUXUX.NOR^QxYSsONwFUXIJy�!FIH�MfYgJ�Y:R^Q6JZt
l>KLD_T��[z��wzg��HOR^P]D_T�s?Q:t$�e�	KLY:VOdOR�FUH��.J�YmJLFURyJeFUP]Y:X,��HfYmX v RLFIR]t����4�f�0�����i�¡ £¢L¤:¥�¦A§¨¤:§© Uªi§« £¢i ©¤:¥ft_¬_­8®
¯ ­°��¬ ¯,±y¯Z² ­:³µ´¡z&BED�Y:P6P]Q6RLRkJedOQ	MfYmJeYwtOQ6H,JLQ]K

¶¸·8¹:ºw¹n»L¹m¼?½,¾,¿<À.ÁOÂOÃ
Ä D_NpPZYmHÅHOD<qÆYmP]P]Q6RLRCJLdOFURrMfYmJ�YmRLQ6J]tfY:HOM�PZY:HpXID8D_ÇWYmJrJedOQ�MfYmJ�Y�s v J v VOFUHO\�JedOQ"HOY:TGQxD:l�JedOQ
MfYmJeY�D:s.È^Q]PiJZ®

¶o¹m¼?½,¾,¿<À.ÁOÂ
É FUR^JLFUHO\bD_NwJ�JedOQWjfXUQmt v D_NÊRLdwD_NOXUMËRLQ]QGJedfYmJÌJedwQ�MfYmJeY�Y:K^QGFIHÊY`JeY:sOXUQ ± JLQ]P�dOHwFUPZYmXUX v FIJ�FUR�Y
Í,Î°ÏyÎ.ÐÒÑ!ÓÔÎµÕ�ÖZ´iz Ä D_NpP]Y:H�RLQ]QSJLdfYmJCJLdOQ]K^Q�YmKLQ�l>D_NwKCVfY:FIKLRCD:l$h,� vG× Y:KLFUY:sOXUQ6R]t8XØY:s?Q]XIQ]MGh ¯ �«hwÙWY:HwM
v ¯ � v ÙOz+akQ]PZYmXUX4JedOYmJkFUH�D_K^MOQ]K�JeDWs?Q�YmsOXUQ"JLDGNOR^QSJedOQ6RLQ × Y:K^FØY:swXUQ"HfYmTGQ6R]tOqrQ�HOQ6Q]M�JeD�JeQ6XUX$a
JeD�XUD.D_ÇGFUHÅJedwFURkVfY:KyJeFUP6NOXØYmK[MfYmJeYwzÚl>KeY:TWQ:tfYmHOMbqrQ	MOD�JedOFIRCqkFIJedpJLdOQ ¹_º,ºw¹w¾<Û P]D_TWT�YmHOM4z

¶o¹:º,ºw¹O¾<Û+»L¹m¼*½,¾µ¿<À.ÁfÂOÃ
c D<q�q[Q�Y:K^Q�KLQ]Y:M v JeD�jOJ	R^D_TWQ�XUFIHOQZY:KÜKLQ6\_KLQ6RLR^FUD_HOR6zÌ�ÝdwQ]H v D_NÞMOD�YÅK^Q]\_K^Q]R^RLFUD:HßFUHßa	t4a
VONwJLRÜJLdOQ�K^Q]R^NOXIJxFUHbRLD_TWQ6JLdOFUHw\WP]Y:XUXIQ]M`YWXIFUHOQ]Y:K�TWD8MOQ6X$D_s.È^Q6P6JZzk�fD_K v D_NàJLDWjfHwMàD_NwJxY:s?D_NwJ
JedOQ�KLQ]\:KLQ]R^RLFID_H4t v D_NáY:RLÇ�JedOQ�D_s.È^Q]PiJZz	B�dOQGâ À P]D_TWT�YmHOMàRyJ�Y:HOMwR"l>D_Kp�^XIFUHOQ]Y:KÜTGD.MOQ]XI�ÅY:HwM
qkFUXIX�MODàJedwQ�KLQ6\_KLQ6RLR^FUD_H4zbB�dOQ�l>D:KLTGYmJÌD:lCJedwQ�P]D:TGTGY:HOM�FURãâ Àr»àäæå çAÃ qkdOQ]K^Q ä FURÌJedOQ
KLQ6RLV?D_HORLQ × YmKLFØYmsOXUQmt ç FUR	JedOQ�Qih8VOXØYmHfYmJeD:K vÞ× Y:KLFUY:sOXUQmt&YmHOMËJedwQ v Y:KLQGP]D_HOHwQ]P6JLQ]Mès v Y�JeFIXUMOQ
± qkdOFIP�d`RyJ�Y:HwMORÜl>D:KW�^FUR�TWD8MwQ]XUXIQ]MpYmRL�,´¡z

¶éÀ?¿m·*êgë â Àr»yäìêoíîç*ê_Ã

ï HfY:TWQ]MËJLdOQ�XIFUHOQ]Y:K	TGD.MOQ6XrD_s,È^Q]P6Jß�^TWD8M ¯ �bl>D_K�TGD.MOQ6X ¯ t�Y:XIJLdOD_NO\:d v D_N�P]D_NwXUMÊHfYmTGQWFIJ
qkdfYmJLQ × Q6K v D_NàXIFUÇmQ:z c D°qoq[Q	PZYmH`\_QiJkJedOQ	KLQ6RLNOXuJeR�l>KLD:TðJedwFUR�D_s.È^Q6P6J]z
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B�dOQ�P]D_TWTGY:HOM ½<ñµÀ,ÀA¹_ò,ä \_F × Q6RãNOR�JedOQpFITGV?D_KyJ�Y:HµJ�R^NOTWT�Y:K v FIHwl>D_K^T�YmJLFUD_HáD:lÜJedOQpXIFUHOQ]Y:K
KLQ6\_KLQ6RLRLFID_H4z ï JS\_F × Q]RSsfYmP�ÇàJedOQãQ��,NfYmJeFID_H4t4FIHwl>D_K^T�YmJLFUD_HbD_HßJedwQãKLQ]R^FUMONOY:XUR6t4FUHwl>D:KLTGYmJeFID_H`D:H
JedOQpP6D8Q��WP]FUQ6HµJeR]t+FUH8l>D_KLTGYmJeFID_HáD_H�JedOQ�jwJZt+Y:HOM�JedwQpP]D_K^KLQ]XUYmJeFID_HÊD:lkJLdOQÅP]D.Q��WP6FUQ]HµJLR]z��fD_K
HOD<q	tnq[QÅY:KLQWVOKLFIT�YmKLFUX v FIH,JLQ]K^Q]R^JLQ]M�FIH�JedwQÅP]D.Q��WP]FIQ]HµJeR�J�Y:sOXIQ�YmHOMËJedwQÅaC�y���,NfY:K^Q]M4z � D<q
\_D.D8M`FURxJLdOFURÜjOJ�� ± akQ]P]Y:XUX�JedOYmJ�JLdOQ�P6XUD_R^Q]K�JLdOQ�aC�y���,NfYmKLQ]MßFIRxJLD ¯ tAJedOQ�s?Q6J^JeQ6KxJedwQ�jOJZz ï H
JedOFIR[P]Y:RLQmtwFIJrFUR��wz
	�	�	
�8tµqkdOFIP�dÅFURrHOD:J[sfY:M4z�´ ï R[JedwQÜh × YmKLFØYmsOXUQkRLFI\_HOFujfPZY:HµJ�� ± ��Q0È^NwMO\_QxJLdOFUR
s v XUD.D_Ç,FUHO\�YmJCJedwQ��[RyJ�YmJLFUR^JLFUP�l>D:KCJedOQSR^XUD_V?QSP]D.Q��WP]FIQ]HµJZz ï H�JedwFURCP]Y:RLQSJedwQSQ]R^JLFUTGYmJeQ6M × YmXUNOQ
D:l[JLdOQWRLXUD:V*Q�P]D.Q��WP6FUQ]HµJ�FUR��wz��pqkFuJedáR^JeY:HOMfY:K^MËQ6KLKLD:K��8z ¯_¯���� FuJÌdfY:R�Y��¨�¨R^J�YgJeFURyJeFIPãD:lCÙOz�¬:³ ²
± qkFuJed ² MOQ]\_K^Q]Q6RCD:l$l>KLQ6Q]MOD:TÅ´nqkdOFUP�dpdOY:RCY��8� × Y:XUNwQÜDml��wz����µ¬ ¯�� tµqkdOFIP�d�a�dfY:R��fY:\_\_Q6M�qkFIJLd
 ! TGQ]Y:HOFUHw\(�"�.NwFIJeQ�R^FU\_HOFujfPZYmH,JL�Oz�´ B�dOQWKLQ]\:KLQ]R^RLFID_HËQ��.NOYmJeFID_H�FIR v ¯$# �wz��!%Zh ¯'& ³wz�B�dwQ
R^JeY:HOMfY:K^MàQ6KLKLD:KxD:l�JedOQ�Q]RyJeFUTGYmJLQ ± qkdfYmJ v D_NwKÜJLQih.J"P]Y:XUXIR)(+*-,C´kFIR ¯ z ¬m³µ­8z c D°qoJ�Y:ÇmQ�Y�XUD.D_Ç
YmJ�JedwQÌR^Q]P6D_HOMàVOY:FUK�D:l × Y:KLFUY:sOXIQ]R]®

¶éÀ?¿m·�..ë â Àr»yä�. íîç�.OÃ
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B�dOQãKLQ6\_KLQ6RLR^FUD_HßK^Q]RLNwXIJeR�XUD.D_Ç�VOKLQiJLJ v R^FUTWFUXUY:K]tfMOD:H0/�J�JedOQ v �21[D:TGVfYmKLQ�JLdOQ]R^Q�qkFIJed`JedOQãXUY:R^J
J!q[DWVfY:FIKLR�D:l × Y:KLFUY:sOXIQ]R]z

¶éÀ?¿m·438ë â Àr»yä�3
íîç43fÃ
¶�½<ñµÀ,ÀA¹_ò,ä�»¨À*¿m·43fÃ
¶éÀ?¿m·!5wë â Àr»yä45�íîç!5AÃ
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�8DGqkdOYmJ�/�Rx\:D_FUHO\�D_H`dOQ]K^Q��ÞB�dOQ × Y:K^FØY:sOXIQ]RkY:K^Q�MwF76*Q]KLQ6HµJZtAsONwJÜJedOQÌKLQ6\_KLQ6RLR^FUD_HORÜRLQ6Q]T JeDGs*Q
JedOQ�ReY:TWQ:zS�ÝdfYmJ�q[QãR^dOD_NOXIM�dfY × QãMOD:HOQ�YmJ�JLdOQãs?Q]\_FIHOHOFUHw\Gq[Y:R"JeDÅXID8D:Ç`YgJ	Y�RLP]YmJLJLQ]K^VOXUD:J
D:l4JLdOQ"MfYmJeYwz ± �AD:K+JLdOFUR+VfY:KyJeFUP6NOXØYmK+MOYmJ�Y�R^Q6J]twFIJ+qrD_NOXUM�dfY × Q"K^NOFUHOQ6M�JedwQxl>NOH4z�´��8D�XIQ6J8/ R+J�Y:ÇmQ
YãXUD.D_Ç�HOD<q	z+�&FIKLR^JCD_V*Q6HàY�\_KLY:VOdOFIP]R�MOQ × FIP]QmtOJedOQ6H`VOXID:JÜY:XIXìl>D_NOK�VfYmFUKLR6®
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¶29O¹_ò�»!À�:,òO¿<;�=O¾�»>.@?>.OÃ,Ã A:ÀA¹�BwÂC:O¿°ñ8òD9 â ¿mºA½o¿°¼oº,ÛOÂæ½.¾gò8Â,Âm¼
¶29 â ¿gº+»yç*ê0?�äìê_Ã
¶29 â ¿gº+»yç�.@?�ä�.OÃ
¶29 â ¿gº+»yç43E?�ä�3fÃ
¶29 â ¿gº+»yç!5F?�ä45AÃ

B�dOQ]R^Q�l>D_NOKÅMOYmJ�Y:R^Q6JLRpY:XUXkdfY × Q�JedOQ�RLY:TWQ�KLQ6\_KLQ6RLRLFID_HéXIFUHOQmt�sONwJÅJLdOQ v Y:KLQ × Q]K v MOFG6ìQ6KLQ6H,J
MfYmJeY:RLQiJeR]z0B�dOQxjfKLRyJ�D_HOQ"XID8D:Ç.R+XUFIÇ:QxR^J�YmHOMfY:K^MpMfYmJ�YÌl>D_K[Y�XIFUHOQ]Y:K0KLQ6\_KLQ6RLRLFID_H4z�B�dOQSR^Q]P6D_HOMpFUR
YH�,NfY:MOKLYmJeFIP:znB�dwQ�JedOFIKLMGFURCYÌV*Q6K^l>Q6P6JCjOJrqkFIJLdpY:HÅD_N8JeXUFIQ]K6z&B�dOQÜl>D_NOK^JLdÅFUR[Y:XUTWD_RyJ[Y × Q]KyJeFIPZY:X
XUFIHOQ:zp� XUFIHOQZY:K	K^Q]\_K^Q]RLR^FUD_HËRLdOD_NwXUMËK^QZY:XIX v D:HOX v s?Q�K^NOHÊD_HáJedOQWjfKLRyJ�RLQiJZzbB�dOQ�FITGV?D_KyJ�Y:HµJ
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XUQ6RLRLD:H�dOQ]K^QpFUR�JLdfYmJ v D_N�RLdwD_NOXUMèYmXIq[Y v R�XID8D:Ç�YgJ v D:NOKãMfYmJeYàs*Qil>D_KLQ v D_N�VOXINOHO\_Q�FUHµJeDßYmH
Y:HfY:X v RLFUR6z
�ËQãP]Y:HáY:XUR^DpRLQ6Q�JedfYmJ	R^D_TWQ6JedwFUHO\pFIR�qkKLD_Hw\ps v XUD.D_Ç,FUHO\�YmJ	KLQ6RLFUMwNfY:X&VwXUD:JLR ± JLdOQãKLQ6RLFUMwNfY:XUR
Y:KLQ�MOQ6jfHwQ]MbY:R[JLdOQ"MOFG6ìQ6KLQ]HwP]Q]R�s?Q6J!qrQ]Q6HbJLdOQSY:PiJeNfYmX�� × Y:XUNOQ6R�Y:HOMÅJLdOQ�jOJ^JeQ6M × YmXUNOQ6R�´iz�B�dwQ
P]D_TWTGY:HOM ò8ÂO½��°· qkFUXIX_Qih.JeKLY:P6J�JLdOQrK^Q]R^FUMONfYmXUR$l>KLD_TÆYÜK^Q]\_K^Q]RLR^FUD_HÌD_s.È^Q6P6J]z ï H�\:Q]HOQ6KeY:X«tgqrQrVwXUD:J
JedOQxKLQ6RLFUMwNfY:XUR[Y:\µY:FIHOR^J+Q6FIJedwQ]KrJLdOQ�� × Y:XINOQ]RrD_K0JedOQ�jwJLJeQ6M × Y:XUNwQ]RrJLD�P�dOQ6P�ÇGJLdOQ"Y:R^RLNOTWVwJLFUD_HOR
D:l?JedOQ�TWD8MwQ]X£t:VfY:K^JLFUP6NOXØY:K^X v XUFIHOQZYmKLFIJ v t:HOD:KLTGY:XUFuJ v t_YmHOM�Q8�,NOF × Y:K^FØY:HwP]Q:z&��\_D8D.MãKLQ6RLFIMONfY:XOVwXUD:J
dfY:R"HwD�JeK^Q]HOMOR ± XUFIHOQZY:KÜD_KxP]NOK × FIXUFIHOQZY:Ke´ÜYmHOMßFURxQ × Q6HOX v RLP]YmJLJLQ]KLQ6MÞY:KLD:NOHOM��]Q6KLDOz ï l�JLdOQ]K^Q�FUR
Y�JeKLQ6HOM4tfD_K�Ful�JedOQ	RLP]YmJLJLQ]KkFUR�HwD:JkNOHOFul>D_KLTðY:XUD:HO\�JedOQ��O�!Ygh8FUR ± l>D:KCQihwY:TWVOXUQmtwJedwQÌV?D_FIH,JLRkY:KLQ
JeFI\_dµJeX v P6XUNORyJeQ6KLQ]MÅY:KLD_NwHOM	�]Q6KLD�l>D:KrR^T�Y:XIX
� × YmXUNOQ6R]t.sONwJ�YmKLQ�T�NOP�dÅTWD_KLQ × Y:KLFUY:sOXUQ�l>D_K+XØYmKL\_Q
� × Y:XUNwQ]R�´¡t�JLdOQ]H v D_NÊR^dOD_NOXIMËVOK^D_sfY:swX v MODàYbJLKeY:HORyl>D_KLTGYmJLFUD_HÞD:lrJedOQGMfYmJ�YpJeD`KLQ6P6JeFul v JedOQ
VOKLD:sOXUQ6T`z
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¶29 â ¿gº+»yç�.@?�òwÂw½��°·�»!À?¿m·�.OÃ.Ã
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� HwX v JLdOQãjfKLRyJ�VwXUD:J	dfYmRÌ\:D8D.M8�!XID8D:Ç.FIHO\�K^Q]R^FUMONfYmXUR]zãB�dwQGD:JLdOQ]KSK^Q]R^FUMONfYmX�VOXUD:JLR"JeQ6XUX v D_N
JedfYgJ v D_N¸RLdOD:NOXUMOH+/�J�s?QÞMOD_FUHw\èYèXIFUHOQ]Y:K�K^Q]\_K^Q]R^RLFUD:H D_H�JLdfYmJ�MfYmJeYwz��fD_K�JLdOQßjfKLRyJ�MfYmJeY
RLQiJZtnqrQÅRLdOD:NOXUMÊ\:Dàl>NOK^JLdOQ]K�Y:HOMÊP�dOQ6P�ÇËJedOYmJ�JLdOQ�K^Q]RLFIMONfY:XIR�Y:K^QpY:VOVwKLDZh8FUTGYmJeQ6X v HOD:KLTGY:XUX v
MOFURyJeK^FUsONwJLQ]M4z
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¶
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�ËQÜTGY v dfY × QÜRLD_TWQkP]D_HOP6Q]K^HORCY:s?D_NwJ0JLdOQkHOD_KLTGY:XIFIJ v Y:RLR^NOTGV8JeFUD:HGs?Q]P]Y:NORLQkJedwQxMfYgJ�YÌY:KLQ6H0/�J
KLQ]Y:XUX v Y:XID_HO\�Y�R^JLKeY:FI\_dµJkXUFUHwQ:z
� HOQ"TWD_KLQÜFIJLQ]T D_HÅK^Q]\_K^Q]RLR^FUD_HwR�� JLdOQ"� c ��� �oJ�YmsOXUQmz Ä D_NÅP]Y:Hp\_Q6JrJedOFIRrl>K^D_T�JedOQ"XIFUHOQ]Y:K
KLQ6\_KLQ6RLRLFID_HbD_s.È^Q]PiJkqkFIJedpJLdOQ ¹:¼A¿��w¹ l>NOHOPiJeFUD:H

¶o¹m¼A¿��O¹&»¨À?¿m·ìê_Ã
ï HÅJedOQxPZY:R^QSD:l$R^FUTWVOXUQÜXUFIHOQZY:K+KLQ6\_KLQ6RLR^FUD_H ± D_HOX v D:HOQ�� × Y:K^FØY:swXUQ<´¡tµJedOQ��8� × Y:XUNwQÜl>D_K+JedOQxRLXID_V*Q
P]D.Q��WP]FIQ]HµJÜFURCJLdOQ	ReY:TWQÌY:R�JedOQ �w� × YmXUNOQ�l>D:KCJedOQÌ�E�£JeQ]RyJ ± qkFuJedOFIHbK^D_NOHOMwFUHO\�Q]K^KLD_Ke´iz
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