
���������
	�������������������������������! "���$#����!�"%&��'( )�����*%�����+,�-�
+.�"�����,�0/1�! �+,��%2�����3��������/1�4���"�,�

576�8:9�;
<= 9:9?>@6�8

ACB)DFE�GIH:BKJLH0M2NPORQKS?DFGTOUHWV!X�Y�Z[S]\_^PN`X�aRX�b�VdcPACS]efHhgPX)Y�ijB)HF^PS]E!B)HFOk\]G]c
l \_^PakXKGTGTbmB"DTHFS]N`GIHTDhgonLcqp�rds)tKuvAwB"DFE�GIH:BKJLHhcqx2S_DFE!B�NdV

y{z
|�|.}P~)�q�w� S2JfS]GT\?DFOk�oS7B�N�B�akbKX)DFOUHF^`E�Y�X�D��PHTHFOkN`bwOkE�e`akOk\]OUHFaUV!JPS?�`N`ShJ�B)akbKS]�fD:B�Ok\2GTePaROkNPS
\?�PDFQmS]GCHFX,bKOkQmS]N.e`aRB�N`B)D-JPB)H:Bfg���V�GTOkE4�PakH:B)N`S]X��`GTaUV.B�ePePDFXh�fORE!B"HFOkN`b�eoXKOkNdHFG$B)NqJ�B�GTGTXd\]OU�
B"HFShJ�N`X)DFE!B�a�QmS]\?HFX)DFG]c���S�XK�fH:B�OkN�B�E�S?HF^`XLJ.�0^POk\_^(OkG4�oX)HF^(\]XKE�eP�PH:B"HFORX�NqB)aRaUV�GTORE�ePakSKc
B)G�HF^`S�DFS]GT�`aUH0OkG�XK�fH:B�OkN`ShJ��dV�GTXKakQLOkN`b�B�GIVfGIHFS]E�X�Y�akORNPShB)D�Sh�d�`B)HFOkXKNPG]c`B)NqJ!bKS]X�E�S?HTDFOk\hB�akaUV
OkNLQ�B)DFORB�NdHhgdZ�^PS0ORNPOUHFO@B)a`DFS]GT�PakHX�Y�HF^`S�\?�PDFQmS��`HTHFOkNPbCePDFXd\]S]JP�PDFS0OkGOkE�efDFX)QKShJ$�dV$OkHFS_D:B)HFOkQmS]aUV
B�J)�W�`GIHFOkN`b�HF^PS�B�GTGTXd\]ORB)HFS]J��`S]aRJ�X�Y�NPX�DFE!B�a�QmS]\_HFX�DFG]g���H�ORG�e`aRB)N`N`S]J�HFX(bKS?N`S?D:B)aROk�]S�HF^`S
B)e`efDFXmB�\:^�HFX�B)akbKS]�fD:B�Ok\�GTe`akOkN`SwGT�PDTY�B�\]S?G]g

� �`�� o¡�¢w£$¤-¥� �¦F¢��

§C¨�©�ª$«{¬f«[6�8$©�ª$�6)®f¯f9_6K�9_¯�9?¨�6�8?6�°)¯f±{ª:9_8 = °"9_©�¯f±(¯L²0«{>�¬f±{¬L84° = 8?®f6Kªw²³8?¯f´µª_°�¬d9_9_6)8?6�
�¬d9]¬�¶m§C¨�6$·�«[¯`ª_ª_©@¸{>@¹v±�¯P©�ª_¹�º»�¬L9?¬�¬f8_6�¬Pª_ª = ´j6��9_¯-¸�6�¼P6)±�6�8?¬L9_6Kv¸[679?¬f½`©�±�¼-ª?¬L´j«�>�6
«[¯P©@±`9?ª$¯L²�¬�°"6)8_9?¬f©@±(«{>�¬f±{¬L8$¯f¸o¾F6K°h9�¶[¿À6j°"¯P±{ª:9_8 = °h9$¬�«�>�¬f±{¬L84° = 8?®f6!9_¨{¬L94¬L«{«�8_¯mÁqÂ
©@´�¬d9?6)>�¹.´�¬L9?°]¨�6KªC9_¨�6�ª:¨[¬L«�6!¯L²�9_¨{6��¬d9]¬�¶
Ã = 8-¬L«{«�8_¯`¬f°]¨�©�ª-¸{¬fª_6��¯P±(©@´j«�>�©�°)©R9?>@¹
o6"Ä{±{6��¬f>@¼P6)¸�8]¬L©�°�ª:«{>@©�±�6,° = 8?®f6�ª�¶[Å�¯f8?6!«�8?6�°"©�ª_6)>�¹fÆ�9?¨�6�«�>�¬f±{¬L8$° = 8?®f6!©�ª$¯f¸o9]¬L©�±�6�
¬fª29_¨{6�Ç)6)8?¯j°"¯f±`9?¯ = 8w¯f²¬j¸�©�®d¬L8?©�¬L9_648_6K¬L>»ª_«�>@©�±�6v² = ±[°h9_©�¯f±�¶

§C¨�6C«�8_6Kª:6�±`9�ª:9 = �¹!©�ª�©�±`9_6�±{o6��9_¯�ª_6)8?®f6C¬fª�¬$«�8_¯f9_¯f9F¹`«�62²³¯f8�«�>�¬L±�±{6�,8_6Kª:6K¬L8]°]¨
¯f±�´j6)9_¨�¯o�ª$²³¯f848?6�°"¯P±{ª:9_8 = °h9?©@±�¼.¬L>�¼f6)¸{8?¬f©�°!ª_«�>�©@±{6�ª = 8_²�¬f°"6Kª�²³8?¯f´µª?°)¬L9:9_6�8_6K��¬L9?¬
©@±(ÈmÉoª:«[¬f°"6P¶oÊ�¯dË26)®f6�8�ÆP9_¨{6�8_6K°"¯f±[ªF9?8 = °"9_©�¯f±.¯L²�«�>�¬f±{¬L8wª_¨{¬L«�6�ªw²³8_¯P´Ì´j6�¬fª = 8?6)´j6)±`9
�¬d9]¬.©�ª!¬f>�ª_¯�¬f±�©@±`9_6�8_6KªF9?©@±{¼�ª = ¸o¾F6K°h9�©�±Í©@9?ª!¯dËw±À8?©@¼P¨`9�·Îª:6�6�ÏRÐKÈdÑ�²³¯P8�8_6)²³6)8?6)±{°)6�ª]ºhÆ
Ëw©R9?¨�®d¬f8_©�¯ = ªC¬f«�«�>�©�°�¬d9_©�¯f±[ª)Æo6P¶ ¼[¶o©@±�´j6�o©�°)¬f>»©�´j¬f¼f©�±�¼{¶

Ò ¯f´j«{¬L8?6��9_¯j9?¨�6!«{¬f8?¬f´j6"9_8?©�°$8?6)«{8_6Kª:6�±P9]¬d9?©@¯P±{ª)Æ�ª = °]¨(¬fªwÓ$Ô-Õ�5Ö·�×�¯P±qÉqØ.±�©@Â
²³¯f8?´ÚÙ�¬L9_©�¯f±{¬f>�Û!ÂTª:«{>@©�±�6fÆ$ª:6�6ÜÏUÝqÆ ÞdÑ³º�° = 8_®P6�ª�¬L±{�ª = 8_²�¬f°"6Kª)Æw©�´j«�>�©�°)©R9?>@¹�o6"Ä[±�6�
° = 8?®f6Kª2¬f±{�ª = 8:²�¬P°"6�ª2¯fß�6�8�ª:6�®f6)8]¬L>
¬Po®d¬L±`9?¬f¼f6�ª�à

á §C¨�6�° = 8?®f6j¬L±[Àª = 8_²�¬f°"6,Ä�9_9_©�±�¼(«�8?¯q°)6� = 8_6Kª4�¯.±�¯f9!±�6)6K�9?¨�6j6�ª:9_©�´�¬d9_©�¯f±Í¯L²
¬ = Áo©�>@©�¬L8?¹�«{¬L8]¬L´j6"9?6)8�®d¬f> = 6Kª-Ëw¨{©�°]¨�¬f8_6,¬fª?ª:¯o°"©�¬d9?6��Ëw©@9_¨�9?¨�6�¼P©@®P6)±��¬L9?¬{¶[âT±
9_¨�62«{¬f8?¬f´�6)9_8?©�°�°�¬fª_6fÆK¸q¹v°)¯f±`9_8]¬fª:9�Æ"9_¨�6Kª:62«{¬L8]¬L´j6)9_6)8]ª
¨{¬m®P6�¬-ª:9_8?¯f±{¼�©@±�ã = 6)±[°"6
9_¯�9_¨�6�8_6Kª = >R9?©@±�¼Íª:¨[¬L«�6fÆ�¬L±{�©@9,´�¬m¹�¸�6�o©@ä�° = >@9�9_¯�¼P6)±�6�8?¬L9_6�¬f«�«�8?¯f«�8?©�¬d9_6
®d¬L> = 6�ª�Æo©@±�«{¬f8:9?©�° = >�¬L8C²³¯f8w´j¯P8_6v°"¯P´�«{>@6)Á�ª_¨{¬L«�6�ª�·Îª:6�646P¶ ¼[¶»Ï ÞLÑåº"¶

á âI9�©�ª»«�¯Pª?ª:©�¸�>�6�9_¯-¸`¹q«{¬Pª_ª
9_¨�60©�±�©@9_©�¬L>`«[¯P>@¹q¼P¯f±{¬f>@©�Ç�¬L9_©�¯f±48_6Kª:«»¶)9_8?©�¬f±�¼ = >�¬L9_©�¯f±�ªF9?6)«
9_¨{¬L97©�ª08?6�æ = ©�8_6K�©@±�´�¬L±q¹�«{¬L8]¬L´j6)9_8?©�°C° = 8_®P6�¬L±{�ª = 8_²�¬f°"6�Ä�9:9?©@±�¼�«�8_¯o°)6� = 8?6�ª�¶

á §C¨�6)¹�°)¬f±�¸[6 = ª:6K�9_¯�o6)Ä{±�6!«{>�¬f±{¬L8�o¯P´�¬L©�±{ªw8?6�ª_«»¶[ª_¯f>�©�{ª)ço9?¨�6!«�¯f©�±`9-´j6)´�Â
¸[6�8?ª_¨�©�«è°�¬L±�6K¬fª_©@>�¹�¸[6�o6K°"©�o6�é¸`¹�6�®m¬f> = ¬d9_©�±�¼À9_¨�6�ª_©@¼P±�¯L²�9?¨�6�¼f6)±{6)8]¬d9_©�±�¼
8_6K¬L>�² = ±[°h9_©�¯f±�¶



s ��S?DTH�����PHTHFakS?D

á Õw6)>�¬d9?©@®P6)>�¹ ª_©�´�«{>@6Í¬L>�¼f¯f8?©@9_¨�´�ª�¬f8_6À¬m®m¬f©@>�¬L¸{>@6(²³¯P8.°)¯f´j« = 9?©@±�¼é9_¨�6À©@±`9?6)8]ª:6K°hÂ
9_©�¯f±�·Îª?º�Ëw©@9_¨ ª:9_8]¬L©�¼f¨`9�>@©�±�6Kª)Æ0¬Pª�9_¨�©�ª�8?6� = °)6�ª�9?¯�¬À¯P±�6hÉoo©�´�6�±{ª_©@¯P±{¬L>C8?¯`¯f9FÉ
Ä{±{o©�±�¼(«�8?¯f¸{>@6�´�¶»§C¨{©�ªv©�ª�«{¬f8:9?©�° = >�¬f8_>�¹�¬f�®m¬f±`9?¬L¼P6)¯ = ª�²³¯P8v9_¨�6�®q©�ª = ¬L>�©@ÇK¬d9_©�¯f±
Ëw©R9?¨�9_¨�6�¨�6�>@«�¯f²8]¬m¹PÉP9_8]¬f°)©@±{¼!´j6"9_¨{¯q{ª)¶

á�� ��©R9?©@¯P±{¬L>ª:¨{¬f«[6!°)¯f±{ª:9_8]¬L©�±`9?ªw°�¬L±(6�¬Pª:©�>�¹�¸[6,¬f�o6K�9_¯j9?¨�6�° = 8_®P6�8_6Kª:«»¶[ª = 8_Â
²�¬f°)6�Ä�9:9?©@±{¼�«�8?¯o°"6� = 8_6P¶���¯P8-©�±{ª:9?¬L±[°"6fÆ�9_¨�6�°"¯f±q®P6"Áo©R9F¹.¯L²�9_¨{6!8_6Kª = >R9?©@±�¼.° = 8?®f6
8_6Kª:«�¶�ª = 8_²�¬f°)6,°)¬f±�¸�6j¼ = ¬f8?¬f±P9?6)6K�¸`¹�9?¨�6�°"¯P±`®P6"Áo©@9F¹.¯f²�9_¨{6 = ±[o6)8?>@¹q©�±�¼�8_6K¬L>
² = ±{°"9_©�¯f±»ç�ª:6�6�Ï@ÐfÐ"Ñ�²³¯f8$ª = ©@9?¬f¸�>@6�>@©�±�6�¬f8$°)¯f±q®f6)Áq©@9F¹�°)8_©@9_6�8_©�¬�¶�§C¨�©�ª->@6K¬f�ª�9_¯�8?6)>@Â
¬d9?©@®P6)>�¹jª_©�´�«{>@64°"¯f±[ªF9?8?¬f©@±�6Kj¯f«o9?©@´j©�Ç�¬L9_©�¯f±�«�8?¯f¸{>@6�´jª�Æq¬fª�9_¨�6-²³6�¬fª_©�¸�>@64o¯f´�¬f©@±
©�ª�¬�°)¯f±q®f6)Á�ª:6)9�¶ Ò ¯P±`®P6"Áo©@9F¹�°"8?©R9?6)8?©�¬�²³¯f8v9?8 = >�¹�«{¬f8?¬f´j6"9_8?©�°�8?6)«�8?6�ª_6)±`9]¬d9_©�¯f±[ª)Æ
¸q¹�°"¯P±P9?8?¬PªF9KÆ�¬L8?6-²�¬f8w´j¯f8?6v°)¯f´j«�>�©�°�¬d9?6�
Æ{°"²F¶�Ï@Ð	�mÑI¶

Ã$±.9?¨�6�¯L9?¨�6)8-¨{¬L±{»Æ�©@´j«�>�©�°"©@9_>�¹.o6)Ä{±�6�(° = 8?®f6�ªw¬f±{�ª = 8_²�¬f°)6�ªw°�¬ = ª_6!ª:¯P´j646)Áq9_8]¬dÂ
±�6)¯ = ªwo©@ä�° = >@9_©�6�ªwËw¨�©�°]¨�±�6)6K�9?¯�¸[6v9]¬L½P6)±�°)¬L8?64¯L²F¶
á §C¨�6�®q©�ª = ¬L>�©�Ç�¬d9?©@¯P±é¬L±[�6)®d¬f> = ¬L9_©�¯f±è¯L²�9?¨�6(ª = 8_²�¬f°)6�±�6�6��ª�ª_«�6�°"©�¬L>w°)¯f±`9_¯ = 8FÉ
Ä{±{o©�±�¼�¬f>@¼P¯f8?©R9?¨�´�ª)Æoª = °]¨�¬Pª�
 ´�¬f8?°]¨�©�±�¼�° = ¸[6Kª��Æ{ª_6)6�Ï ÞLÑW¶

á âT±è¯P8?�6)8�9_¯Í6"Á�°]¨{¬f±�¼f6��¬d9]¬�Ëw©@9_¨Ü°"¯P´j´�6�8?°)©�¬f> Ò ��� ª_¹qª:9_6�´�ª)Æ�9?¨�6�©@´j«�>�©�°"Â
©R9?>@¹(o6)Ä{±�6K(° = 8?®f6Kª�¬L±{�ª = 8_²�¬f°)6�ªw¨[¬m®f6v9_¯�¸[6�°"¯f±q®P6)8_9_6��©�±`9_¯�9?¨�6!©�±{ = ª:9_8?©�¬f>
Ó-Ô$Õ�5��.ª:9?¬f±{�¬f8?
Æ�°"²F¶�Ï ÈdÑI¶

á�� «�«{8_¯mÁo©�´j¬L9_©�¯f±è¯f8�©@±`9_6�8_«�¯f>�¬d9?©@¯P±èª?°]¨�6)´j6Kª,´�¬m¹�«�8?¯o = °"6�¬L>�¼f6�¸�8]¬L©�°�° = 8_®P6�ª
¯f82ª = 8_²�¬f°)6�ª�Ëw¨{©�°]¨�°)¯f±{ª_©�ªF9�¯f²»ª:6�®f6)8]¬L>[o©�ª?°"¯P±�±�6K°h9_6K�°"¯P´�«�¯f±{6)±`9?ª�¶`§C¨{©�ª�±�6)6K�ª
ª:«�6�°)©�¬f>�9_8?6�¬L9_´j6)±`9�©�±�¯P8?�6)829_¯�¬m®f¯P©��9_¨�6�8?6�ª = >@9_©�±�¼j«�8?¯f¸�>�6)´�ª�¶

Å(6"9?¨�¯o�ª�²³¯P8�° = 8?®f6w¬f±{�ª = 8:²�¬P°"62Ä�9:9?©@±{¼!Ëw©R9?¨�©@´j«�>�©�°"©@9_>�¹j�6"Ä{±�6Kj¬L>�¼f6)¸{8?¬f©�°C° = 8_®P6�ª
¬L±{ ª = 8:²�¬P°"6�ª�¨{¬m®P6.¸�6)6�± o©�ª?° = ª_ª_6�è©@±Ü¬L± 6)±{¯f8?´�¯ = ª�± = ´�¸�6)8�¯f²$« = ¸{>@©�°)¬L9_©�¯f±{ª�Æ
¬L±{À©R9!©�ª�®q©�8:9 = ¬L>�>@¹�©@´j«�¯Pª?ª:©�¸�>�6,9?¯(¼f©�®f6j¬(°"¯P´�«{>@6)9_6�ª = 8_®P6)¹f¶�¿Í6�>@©�ª:9!¯f±�>�¹�¬�²³6)Ë
8_6)²³6)8?6)±{°)6�ª2Ëw¨�©�°]¨�¨[¬f�¬j´j¬L¾F¯f8C©�±oã = 6�±{°"6v9?¯,9?¨�6�«�8?6�ª_6)±`9w8_6Kª:6K¬L8]°]¨»¶

�08]¬d9:9�Ï@Ð�LÑIÆo§�¬ = ¸�©�±�ÏRÐ��mÑIÆq¬f±{�52¬L¾:¬d¾�6)9�¬L>W¶»Ï �dÑ�o6�ª?°"8?©@¸�6v´j6"9_¨{¯q{ª2²³¯f8w©�´�«{>@©�°"©@9
° = 8?®f6�¬f±{�ª = 8_²�¬f°"6!Ä�9:9?©@±�¼[¶�§C¨{6�´j6"9?¨�¯o�ªv¬L8?6!¸{¬fª_6��¯P±(9_¨{6,¬L>�¼f6�¸�8]¬L©�°�o©�ª:9?¬f±{°"6PÆ
°"¯f´,¸�©�±�6�ÍËw©@9_¨�ª = ©R9]¬L¸�>�6�±�¯P8_´�¬f>@©�Ç�¬L9_©�¯f±{ª4¯L²C9?¨�6 = ±�½q±�¯dËw±�°)¯`6)ä�°"©�6)±`9?ª�¶���¯P8!©�±oÂ
ªF9]¬L±{°)6fÆ��08]¬d9_9�� ª�
 ª_©@´j«�>�6�Ä�9���´�6)9_¨�¯oÜÏ@Ð�LÑ�½P6)6)«[ª49_¨�6j®d¬L> = 6�¯L²2¯f±�6j¯f²�9_¨{6j°)¯q6"äjÂ
°"©�6)±`9?ª�Æf>�6�¬Po©@±{¼�9_¯�¬�>@©�±�6K¬L8�±{¯f8?´j¬f>@©�Ç�¬L9_©�¯f±�°"¯P±{ª:9_8]¬L©�±P9K¶P§C¨�6-8_6Kª = >@9?ª�Æf¨{¯dË76�®f6)8KÆf¬f8_6
±�¯L9j¼f6�¯f´j6"9?8_©�°)¬f>@>�¹À©�±q®d¬L8?©�¬f±P9Kç»9?¨�6)¹�o6�«[6�±{�¯P±�9?¨�6�°]¨{¯f©�°"6�¯f²w9_¨�6�°"¯q¯P8?o©�±{¬L9_6�ª�¶
§�¬ = ¸�©�±�� ª0´�6)9_¨�¯o�Ï@Ð	�mÑ�°"¯f±[ªF9?8?¬f©@±{ª�9?¨�6�ª = ´ ¯f²[9?¨�6�ª_æ = ¬f8_6K�¼P8?¬Po©�6)±`9?ª�¬d9�9?¨�6��¬L9?¬
ª:©@9_6Kª)¶{§C¨{©�ªC>�6�¬P�ª29_¯�¬�¼f6�¯f´j6"9?8_©�°)¬f>@>�¹�©�±`®d¬f8_©�¬L±`9wæ = ¬fo8]¬d9?©�°4±�¯P8_´�¬L>�©�Ç�¬d9?©@¯P±»¶

§C¨�6�¬f«�«�8?¯mÁo©@´�¬L±`9]ª�¬L8?6�°"¯f´j« = 9_6�é¸q¹�ª:¯P>@®q©�±�¼Í°)¯f±{ª:9_8]¬L©�±�6K�æ = ¬fo8]¬d9?©�°�«�8?¯LÂ
¼f8]¬L´j´j©@±�¼j«�8?¯f¸{>@6�´jª�·³´j©@±{©@´j©�Ç�¬d9?©@¯P±(¯L²�¬�æ = ¬fo8]¬d9?©�°4¯P¸o¾F6�°"9_©�®f6v² = ±{°"9_©�¯f±�ª = ¸o¾F6K°h9
9_¯(>�©@±�6K¬L8KÆ
8_6Kª:«�¶»æ = ¬fo8]¬d9?©�°fÆ»°"¯f±[ªF9?8?¬f©@±`9?ª]ºh¶
âT±Í9?¨�6�°)¬Pª:6j¯L²wæ = ¬f�8?¬L9_©�°,°)¯f±{ª:9_8]¬L©�±`9?ª
·³Ëw¨�©�°]¨.¬f8_648_6Kæ = ©@8?6��©@±.¯f8]o6)879_¯�¼f6)92¼P6)¯f´j6)9_8?©�°�¬L>�>@¹�©@±q®d¬L8?©�¬L±`978?6�ª = >@9?ª]ºhÆ`9_¨�6�ª_¯f> = Â
9_©�¯f±{ª$¬L8?6v²³¯ = ±{�¸q¹�± = ´j6)8?©�°�¬L>�>@¹�ª:¯P>@®q©�±�¼�¼f6�±�6)8]¬L>�©@Ç�6�.6)©�¼f6�±`®d¬f> = 6�«{8_¯P¸�>@6�´�ª)Æ[©Î¶ 6f¶�Æ
¸`¹�°)¯f´j« = 9?©@±�¼-9_¨�626)©�¼f6�±q®f6�°"9_¯P8»Ëw¨�©�°]¨!©�ª�¬Pª_ª_¯o°"©�¬d9_6K4Ëw©R9?¨!9_¨{62ª_´�¬L>�>@6KªF96)©�¼f6)±q®d¬L> = 6
¯L²7¬.°"6)8_9?¬f©@±�´j¬L9_8?©RÁ
¶�§C¨�6jo©@´j6�±{ª:©�¯f±�¯L²09?¨�6,´�¬L9_8?©RÁ(©�ª$6Kæ = ¬L>�9_¯�9_¨�6j± = ´�¸�6)84¯L²
= ±�½q±�¯dËw±�°"¯q6"ä�°"©�6)±`9]ª)¶{5C¬Pª:6K�¯P±.6)Áq«�6)8?©�´�6�±`9?¬L>
6�®q©�o6�±{°"6PÆ��08]¬d9_9�� ªC¬L±{�§¬ = ¸�©�±�� ª
´�6)9_¨�¯o�ª�¨{¬m®f64¸[6�6)±(°"¯P´j«{¬L8?6�.¸q¹�Ô�´�¬fª = 9?¨{¬L±(¬L±[�¿�¬L>�>�¬P°"6�Ï@Ð��dÑI¶

âT±v¬�± = ´�¸�6)8»¯f²`« = ¸�>@©�°)¬L9_©�¯f±{ª�Æ�5C¬L¾:¬d¾�¬f±{v®d¬L8?©@¯ = ª
°"¯LÉq¬ = 9_¨�¯P8?ª�Ï �oÆ�Ð"Ñf¨[¬m®f60o6�®f6)>@Â
¯f«�6��©@´j«�>�©�°"©@97¬L>�¼f6�¸�8?¬f©�°2ª = 8:²�¬P°"6Kª�©@±`9_¯!¬4«�¯dË76�8:² = >q9_¯q¯f>o²³¯P808?6�°"¯P±{ª:9_8 = °h9?©@±�¼v° = 8_®P6�ª



�[S]B�GIH��dGF�d�`B)DFS]G0�`HTHFOkN`b4X�Y»B)aRb�S]�PD:B)Ok\$GTePaROkNPSw\]�PDFQmS?G �

¬L±{�ª = 8:²�¬P°"6�ª�²³8?¯f´ ´j6�¬Pª = 8?6)´j6�±P9w�¬L9?¬�· 
 8_6�®f6)8]ª_6$6�±�¼f©�±�6)6�8_©�±�¼ � º"¶`§C¨�6�©@8�¬f«�«�8?¯P¬P°]¨
²³¯q° = ª_6�ª�¯f±è9_¨�6 = ª_6�¯L²->�¯dË2Éq�6)¼f8?6)6.«{¬d9]°]¨�6�ª�Ëw¨�¯`ª:6�°"¯q6)ä�°)©@6�±`9?ªjª_¬L9_©�ªF²³¹è°"6)8_9?¬f©@±
ª:©�¼f±�°"¯P±{o©@9_©�¯f±{ª�Æo©@±�¯P8?o6�829_¯�¼ = ¬L8]¬L±`9_6�6-9?¨�6!o6�ª_©�8_6K�9?¯f«�¯f>�¯f¼f¹�¯f²�9?¨�6�8?6�ª = >R9K¶

Õw6�°)6)±`9_>�¹fÆ�¿Í6)8?¼f¨�©C6"9�¬f>Î¶wÏ@ÐmÝKÑw¨{¬m®P6.o6�®f6�>@¯P«[6Ké¬L±è©@±[°"8?6)´j6)±`9?¬f>2²³8?¬f´�6�Ë7¯P8_½�Æ
©@±{°)¯f8?«[¯P8?¬L9_©�±�¼�¼P6)¯f´j6)9_8?©�°�°)¯f±{ª:9_8]¬L©�±`9?ª.·�ª = °]¨é¬fª,¯f8_9_¨{¯f¼f¯P±{¬L>�©@9F¹oº"Æ
²³¯f8,Ä�9_9_©�±�¼À©�´�Â
«�>@©�°"©@9_>�¹.�6"Ä{±�6K�¼f6)¯P´j6"9_8?©�°-«�8?©�´�©@9_©�®f6Kª)Æ[ª = °]¨�¬fªC«{>�¬f±�6�ªw¬f±{.æ = ¬Po8?©�°�ª)¶

§C¨�6�«�8?6�ª_6)±`9w«{¬L«�6)8-�6�ª?°"8?©@¸�6�ª�¬j±{¯d®f6)>»¬f«�«�8?¯mÁo©@´�¬d9?©@¯P±�9?6�°]¨�±�©�æ = 6v²³¯f8-©@´j«�>�©�°"Â
©R9?>@¹��6"Ä{±�6K�¬L>�¼f6)¸{8?¬f©�°$ª:«�>�©�±�6�° = 8?®f6Kª)¶q52¹�ª:©�´ = >R9]¬L±�6�¯ = ª_>@¹�¬f«�«�8?¯mÁo©@´�¬d9?©@±{¼�«�¯f©�±P9]ª
¬L±{�¬Pª_ª_¯o°"©�¬d9?6��±�¯P8_´�¬L>7®f6K°h9_¯P8?ª�Æ�Ë26�¯P¸o9?¬f©@±è¬�´j6"9?¨�¯o�Ëw¨�©�°]¨é©�ª�¸�¯L9?¨é°"¯P´�« = Â
9?¬d9?©@¯P±{¬L>�>�¹Üª_©�´�«{>@6Ü·�¬Pª�9?¨�6Í8_6Kª = >@9.©�ª�¯f¸o9]¬L©�±�6��¸q¹Üª_¯f>�®q©@±{¼è¬éª_¹oªF9?6)´ ¯f²�>@©�±�6K¬L8
6�æ = ¬d9?©@¯P±{ª]º$¬f±{Í¼f6�¯f´j6"9?8_©�°)¬f>@>�¹(©@±q®d¬L8?©�¬L±`9�¶»§C¨�©�ªvËw©�>@>0¨{6)>�«�9_¯�¯d®f6�8?°)¯f´j6�ª_¯f´j6j¯L²
9_¨�6w>�©@´j©@9?¬L9_©�¯f±{ª�¯f²[9?¨�6w±�¯P8_´�¬L>�©�Ç�¬d9?©@¯P±qÉ`¸[¬fª_6�!¬f>@¼P6)¸�8]¬L©�°7° = 8?®f62Ä�9:9?©@±{¼�«�8_¯o°)6� = 8?6�ª�¶

âT±�9_¨�6!8?6)´�¬f©@±{�6)8�¯f²9?¨�©�ª-«{¬f«[6�8�Ë26�o6�ª?°"8?©�¸[6�¬f±�¬L>�¼f¯P8_©@9_¨�´Ì9_¨{¬L9-Ä�9]ª-¬L±(©�´�Â
«�>@©�°"©@9_>�¹�o6"Ä{±{6��¬L>�¼f6�¸�8]¬L©�°,ª_«�>�©@±�6.° = 8?®f6j9?¯(¼f©�®f6)±�«�>�¬L±[¬L8!�¬L9?¬�¶�Å(¯f8?6�«�8?6�°"©�ª_6)>�¹fÆ
°"¯f±[ª:©�o6)8�¬jª_6"9w¯L²�«�¯f©�±P9]ª

����� ·
	 ���  	 ��� � º���� � ç�� � Ð�������������ç ·:ÐKº

©@±�9_¨�64«�>�¬L±�6P¶`§C¨�6v¬L«{«�8_¯mÁo©�´�¬d9_©�±�¼!° = 8_®P6-©�ª09?¯,¸�6vo6�ª?°"8?©@¸�6��¬fª�9_¨�64Ç)6�8_¯�°)¯f±`9_¯ = 8
¯L²!¬�¸�©�®d¬L8?©�¬L9_6�8?6�¬f>w² = ±{°"9_©�¯f±�� ��� ·�  �! � º"¶2§C¨�6�² = ±{°h9?©@¯P± � ©�ª.°]¨�¯Pª_6)± ¬Pª�¬
«�©@6K°"6�Ëw©�ª_6�«�¯f>�¹`±{¯f´j©�¬f>�² = ±{°h9?©@¯P±»Æ�>�6�¬Po©�±�¼(9_¯Í¬�¬L«{«�8_¯mÁo©�´�¬d9_©�±�¼�¬f>@¼P6)¸�8]¬L©�°�ª:«{>@©�±�6
° = 8?®f6P¶

§C¨�6�¬L«{«�8_¯mÁo©�´�¬d9_©�±�¼�° = 8_®P60©�ª�°)¯f±{ª:9_8 = °h9?6�v©�±�ª_6)®f6�8?¬f>fª:9_6)«[ª)ÆK¬fª
²³¯P>@>�¯dË�ª�¶��©@8]ª:9_>�¹
Ë76!6KªF9?©@´�¬L9_6�±{¯f8?´j¬f>»®f6K°h9?¯f8]ª#" � Ëw¨�©�°]¨�¬L8?6!¬fª?ª_¯q°)©�¬L9_6K.Ëw©@9_¨�9_¨�6,¼f©�®f6)±�{¬d9?¬{¶{âT±
9_¨�6vª:6K°"¯P±{�ª:9_6�«�Ë26�Ä�9�¬L±.¬L>�¼f6)¸{8?¬f©�°�ª_«�>�©@±{6v° = 8?®f6fÆ`´�¬d9]°]¨�©@±{¼�¸�¯L9_¨�9_¨�6��¬L9?¬,¬L±{
9_¨�6�¬fª?ª:¯o°"©�¬d9?6��±�¯P8_´�¬f>�ª�¶[Ô$ª:©�±�¼�9?¨�6,¬P�o©@9_©�¯f±{¬f>�±�¯P8_´�¬f>�®f6K°h9?¯f8-©�±o²³¯P8_´�¬d9?©@¯P±»Æ{Ë26
¬L8?62¬f¸�>@629?¯v¬m®P¯f©��9?¨�6w®d¬L8?©@¯ = ª±�¯f8?´�¬L>�©@ÇK¬d9_©�¯f±[ª»9?¨{¬d9�¬f8_6 = ª_6��²³¯f8�Ä�9_9_©�±�¼!¬L>�¼f6�¸�8?¬f©�°
° = 8?®f6Kª�¬L±[�ª = 8:²�¬P°"6�ª�¶ �©�±{¬L>�>�¹fÆ`©@±�¯P8?�6)8�9?¯�©�´�«{8_¯d®P6w9_¨�6$8_6Kª = >R9]ª)Æ`¯f±�6-´j¬m¹ = «��¬d9?6
9_¨�6!¬Pª_ª_¯o°"©�¬d9_6K�±�¯P8_´�¬f>�ªw¬f±{�©@9_6�8?¬L9_649_¨{6!° = 8?®f64Ä�9_9_©�±�¼�«�8?¯q°)6� = 8_6P¶

$ %'&P �¦!(*) o¦_�,+-).&/&`¢w¥
¦0) 21�£µ��¢0¡3(4).57681�¥� o¢0¡9&

� ª�9_¨�6ÀÄ{8]ªF9�ªF9?6)« ¯f²�9_¨�6�° = 8?®f6�Ä�9:9?©@±�¼è«�8?¯q°)6� = 8_6PÆ�Ë26�¼f6�±�6)8]¬d9?6 = ±�©@9�±�¯f8?´�¬L>
®f6�°"9_¯P8?ª

" �:� ·�; �<�  ; ��� � º��'=  ç>� � Ð��������?����ç · �fº
²³8_¯P´ 9_¨�6 = ±�©@9-°"©�8?°)>@6@=  �BA,C �'� �ED3F C F � ÐHG�Ëw¨�©�°]¨(¬L8?6v¬Pª_ª_¯o°"©�¬d9?6��Ëw©@9_¨�9?¨�6
¼f©�®f6)±�{¬d9?¬(·:ÐKº"¶�§C¨�6�6�ª:9_©�´j¬L9_©�¯f±(¯f²0±�¯f8?´�¬L>»®P6�°h9?¯f8]ªC²³8?¯f´ ´�6K¬fª = 8?6)´j6)±`9-�¬L9?¬�©�ª
¬�ªF9]¬L±{{¬L8]�«�8_¯P¸�>�6)´ ©@±�ª?°)¬L9:9?6)8?6�(�¬L9?¬�¬f«�«�8?¯mÁo©@´�¬d9?©@¯P±»¶�âT±�´�¬f±`¹�¬L«{«�>@©�°)¬L9_©�¯f±{ª�Æ
9_¨�6�±{¯f8?´j¬f>�®f6K°h9?¯f8]ª�°)¬L± ¸�6�¼P6)±�6�8?¬L9_6� o©�8_6K°h9?>@¹è²³8_¯P´ ¬P�o©@9_©�¯f±{¬f>-©�±o²³¯f8?´�¬d9_©�¯f±
¬f°)°)¯f´j«{¬f±`¹q©�±�¼�9?¨�6��¬d9]¬�¶ ��¯P84©�±{ª:9?¬f±{°"6PÆ�©@²�9?¨�6j«[¯P©@±`9]ª � � ¬f8_6,¼f6)±{6)8]¬d9_6K�²³8?¯f´3¬
°"6)8_9?¬f©@±é©@´�¬L¼P6fÆ�ª = °]¨é¬fª,©@± Ò ¯f´j« = 9?6)8j§�¯P´j¯f¼f8]¬L«{¨`¹PÆ
9_¨{6)±�9?¨�6�±�¯f8?´�¬L>�®P6�°"9_¯f8]ª
°"¯ = >�è¸[6(°]¨�¯`ª:6�±è¬Pª�9?¨�6�·³±{¯f8?´j¬f>@©�Ç)6K{º�¼f8]¬fo©�6)±`9?ª�¯f²�9_¨�6�°)¯f>�¯f8,² = ±{°"9_©�¯f±»¶0âI²4±�¯
¬f�o©@9_©�¯f±[¬L>2©@±o²³¯P8_´�¬L9_©�¯f±�©�ªj¬m®m¬f©@>�¬L¸{>@6PÆ�¨�¯dË26)®P6)8KÆ»9_¨{6)±�9?¨�6�±�¯f8?´�¬L>2®f6�°"9_¯P8?ª�¨{¬m®f6



r ��S?DTH�����PHTHFakS?D

9_¯�¸�6�6KªF9?©@´�¬d9?6�(o©�8?6�°h9?>@¹.²³8?¯f´ 9_¨�6��¬d9]¬�¶{¿Í6�ª = ´j´�¬L8?©@Ç�6�9_¨�6,¸{¬fª_©�°v©�o6K¬�¯L²�9?¨�6
´�6)9_¨�¯o
¶[Å(¯f8?6�o6"9]¬L©�>�ªw°�¬L±�¸[6v²³¯ = ±{�©@±�Ï@Ð�ÈLÑWÆ�ª_6)6�¬L>�ª_¯�Ï �dÑ
²³¯P8C9_¨�6!È � °)¬Pª:6P¶

âT±,¯P8?o6�8�9?¯�¬fª?ª:¯o°"©�¬d9?62¬ = ±�©@90±�¯P8_´�¬L>q®P6�°h9?¯f8�" � Ëw©R9?¨�¯P±�679_¨�6C«�¯f©�±P9]ª � � ÆdË267Ä�9
¬$ª_©@´j«�>�6w° = 8?®f679_¯49?¨�6C±�6)©�¼f¨q¸�¯f8?¨�¯q¯q�¯L²[9_¨{¬L9�«�¯f©�±`9�ÆLª_6)6��©@¼ = 8_64Ð2²³¯f8�¬vª_°]¨{6)´�¬d9?©�°
©@>�> = ªF9?8?¬L9_©�¯f±»¶

��©�8]ªF9?>@¹vË262°)¯f´j« = 9?6�9?¨�62¬Pª_ª_¯o°"©�¬d9?6�v>�¯q°�¬L>q>�©@±�62¯L²[8_6�¼f8?6�ª?ª:©�¯f±�� � ¶mâI9©�ª�²³¯ = ±{�¸q¹
´�©�±�©�´j©@Ç�©@±�¼j9?¨�6�Ë26)©�¼f¨`9_6K.ª = ´Ì¯f²�ª?æ = ¬L8?6�.o©�ª:9?¬f±{°"6KªC¯L²9_¨�6v«�¯f©�±`9?ª!· ��� º ���  ������� � 	
²³8_¯P´ 9?¨�6�>�©@±{6
� � ¶§C¨�6�Ë76�©@¼P¨P9�² = ±{°h9?©@¯P±�� � ��·�Lº,©�ª�°]¨�¯`ª:6�±�ª = °]¨�9?¨{¬d9�©@±oã = Â
6)±{°)6�¯f²4¬Í«�¯f©�±P9 � � 9_¯Í9_¨�6(>�©�±�6�¯L²$8?6)¼P8_6Kª_ª_©�¯f±�� � �6�°"8?6�¬Pª:6Kª�Ëw©@9_¨Ü©@9?ª�o©�ª:9?¬L±[°"6
 � F � ��� � � F ²³8_¯P´ � � ¶ ��¯`ª_ª_©@¸{>@6�°]¨�¯P©�°)6�ª�©�±{°"> = o6�9_¨�6�°]¨[¬L8]¬f°h9?6)8?©�ª:9_©�°,² = ±{°"9_©�¯f±
��·�Lº ����� � � ��� ·³©W¶ 6P¶@Æ[9?¬f½q©@±�¼.¯f±�>�¹�«[¯P©@±`9?ª � � Ëw©@9_¨�´�¬LÁq©�´ = ´��©�ª:9?¬f±{°"6��(²³8?¯f´ � �
©@±`9_¯�¬f°�°"¯ = ±P9hºhÆP¯f809?¨�646"Áo«[¯P±�6)±`9?©�¬f>{Ë26)©�¼f¨`90² = ±{°"9_©�¯f±���·�Lº � 6"Áo«�· �  ��� � � ºhÆ`Ëw©@9_¨
°"6)8_9?¬f©@±Üª = ©R9]¬L¸�>�6(°"¯P±{ªF9]¬L±`9?ª!�:� � ¶0§C¨�6�8_6Kª = >@9_©�±�¼�¯f«�9_©�´�©�Ç�¬L9_©�¯f± «�8?¯f¸�>�6)´*¨[¬fª�¬
æ = ¬fo8]¬d9?©�°(¯P¸o¾F6�°"9_©�®f6�² = ±{°h9?©@¯P±�Ëw¨�©�°]¨ ´j©�±�©@´j©�Ç)6K ©�ª.ª = ¸o¾F6K°h9�9_¯�9?¨�6�æ = ¬fo8]¬d9?©�°
6�æ = ¬L>�©@9F¹�°)¯f±{ª:9_8]¬L©�±`9 F "#" F?� � ÐfÆ�Ëw¨�6�8_6 "$"�©�ª�9?¨�6 = ±�©@94±{¯f8?´j¬f>�®P6�°"9_¯f8$¯L²%� � ¶�âI9
°)¬L±�¸�6!ª:¯P>@®P6�.¸`¹.°"¯f´j« = 9_©�±�¼j9_¨�6�6�©@¼P6)±q®f6K°h9?¯f8]ª�¯f²¬�°"6�8:9]¬L©�± �'& ��´�¬d9_8?©@Á�¶

(*)

S?GIHFORE!B"HFShJ�NPX�DFE!B�a,+ )

akXd\hB�a*-�B"DTHFS]GTORB�N�\]XdX)D:JPOkNqB"HFS]G
akOkN`SwX�Y�DFS]b�DFS]GTGTOkX�N

�d�`BKJfD:B"HFOk\2DFS]b�DFS?GTGTORX�N�\]�PDFQmS/.10325476 8

6
.

9�:<; �>=q��? GIHFORE!B"HFOkN`b4HF^PSCN`X)DFE!B�a�QmS]\?HFX)D0Y�DFXKE�HF^PSwbKOkQmS]N�J`B"H:B@4åGT^`Xh�0N�B)G�\_DFXKGTGTS]GA8_g

âT±�9?¨�6�ª:6K°"¯f±[�ª:9_6)«�Ë26�°]¨{¯`¯`ª:6j¬.±�6)Ë Ò ¬L8_9_6�ª_©�¬L±À°)¯q¯f8]o©@±[¬d9_6jª_¹qª:9_6�´3Ëw¨�¯`ª:6
¬dÁo©�ª0¯L²»¬L¸{ª?°"©�ª?ª_¬f62©�ª0«[¬L8]¬L>�>@6�>o9_¯B� � Æ`¬L±{�Ä�9C¬v>@¯o°�¬L>[æ = ¬Po8]¬d9_©�°28_6�¼f8?6�ª?ª:©�¯f±j° = 8_®P6C9_¯
9_¨�62�¬d9]¬�¶)§C¨�©�ª�° = 8?®f6�©�ª
9_¨{6�¼f8]¬L«{¨4¯f²�¬�æ = ¬fo8]¬d9?©�°�«�¯f>�¹q±�¯f´j©�¬L>LËw©@9_¨�8_6Kª:«�6�°"9»9_¯w9?¨�6
±�6)Ë Ò ¬L8_9_6Kª:©�¬L±jª_¹qª:9_6�´�¶fâI9?ª7°"¯q6"ä�°)©@6�±P9]ª0¬L8?6�°"¯P´j« = 9_6Kj´j©@±�©�´j©@Ç�©@±{¼�9_¨�6$Ë76�©@¼P¨`9_6�
ª = ´ ¯L²�ª_æ = ¬f8_6K�8?6�ª_©� = ¬L>�ª)Æq>�6�¬Po©@±{¼,9?¯�¬jÈ�&�Èjª_¹qª:9_6�´Ì¯L²�>�©@±�6K¬L8w6Kæ = ¬d9_©�¯f±[ª)¶

§C¨�6�o©�8_6K°h9?©@¯P±DC " � ¯L²�9_¨�6 = ±�©@9$±�¯P8_´�¬L>�®f6�°"9_¯P8wËw¨�©�°]¨(©�ª-¬Pª_ª_¯o°"©�¬d9?6��Ëw©R9?¨ � �
©�ª29?¨�6)±�°]¨�¯Pª_6)±�ª = °]¨�9_¨[¬d9�©@9C©�ªC«{¬f8?¬f>@>�6)>[9_¯�9_¨{64±{¯f8?´j¬f>�¯L²�9?¨�6�æ = ¬fo8]¬d9?©�°$«�¯f>�¹`±{¯LÂ
´�©�¬L>WÆ�6�®m¬f> = ¬d9_6K.¬L9w9_¨�6!¬f¸{ª?°"©�ª_ª?¬�¯f² � � ¶�âT±�¯f8]o6�879?¯�¼f6)9 = ª:6)² = >�8?6�ª = >@9?ª�Æo¨�¯dË76�®f6�8�Æ
Ë76!¨[¬m®f6�9?¯�¼ = ¬f8?¬f±`9_6)6v9?¨{¬d94±�6)©�¼f¨q¸�¯f8?©@±{¼�±�¯f8?´�¬L>�®P6�°"9_¯f8]ªw¨{¬m®P6v9_¨�6�ª_¬f´j6!¯f8?©@6�±oÂ
9?¬d9?©@¯P±»¶�§C¨{¬d9�©�ª�Æ�©R²-9FË7¯À«[¯P©@±`9?ª � � Æ ��� ¬f8_6.8_6�>�¬L9_©�®f6�>@¹�°">�¯Pª_6�9?¯f¼f6)9_¨�6�8�Æ�9_¨�6�±é9?¨�6
©@±�±{6)8C«�8?¯q = °h9#" �FE " � ¯f²»9_¨{6v¬Pª_ª_¯o°"©�¬d9?6��±�¯P8_´�¬f>�®P6�°"9_¯f8]ª0©�ªC6"Áo«�6�°"9_6��9_¯j¸�6$«�¯Pª:Â
©R9?©@®P6f¶
âT±�¯P8?�6)849_¯�°]¨�¯q¯Pª_6!9?¨�6j¯f8?©@6�±P9]¬d9?©@¯P±�¯L²79_¨�6j±�¯P8_´�¬L>�ª�Æ[¯P±�6�°)¯ = >�Í°"¯f´j« = 9_6
9_¨�6,´�©�±�©�´ = ´µª_«{¬L±{±�©@±{¼�9_8?6)6,¯L²�9_¨�6��¬d9]¬�¬L±[ = ª_6�9_¨�6,8_6Kª = >R9?©@±�¼�±�6)©�¼f¨q¸�¯f8?¨�¯q¯q
©@±o²³¯P8_´�¬L9_©�¯f±»Æfª_6)6!Ï@Ð�ÈLÑW¶ � ª0¬�°]¨�6K¬L«�6)8�¬f>R9?6)8?±{¬d9?©@®P6fÆd¯P±�6w´�¬m¹,ª_©@´j«�>�¹,°]¨�¯q¯`ª:6w¬L±�¬f«oÂ
«�8_¯P«�8?©�¬L9_628_6K°h9?¬f±�¼ = >�¬f8�¼P8_©�
Æd¬L±{�ª_6)>�6�°h9Év²³¯f8�6K¬f°]¨�¯f²{9?¨�6C8_6Kª = >@9_©�±�¼væ = ¬fo8]¬L±{¼ = >�¬L8



�[S]B�GIH��dGF�d�`B)DFS]G0�`HTHFOkN`b4X�Y»B)aRb�S]�PD:B)Ok\$GTePaROkNPSw\]�PDFQmS?G �

9�:<; ����� ? GIHFOkE!B)HFOkX�N�X�Y�B)GTGTX��
\]ORB)HFS]J�N`X�DFE!B)aQmS?\?HFX�DFG�Y�DFX�E
GT\hB"HTHFS?DFShJ J`B"H:B 4åS?�PB�E�ePaRS?G
�0OUHF^ JfO���S_DFS]NdH akS]QmS]akG X�Y
N`X�OkGTS 8_g

°"6)>�>�ª0É�¬!8?6)«�8?6�ª_6)±`9]¬d9_©�®f6-¯L²»9?¨�6$«�¯f©�±`9?ª2Ëw¨�©�°]¨.¬f8_6-°)¯f±`9?¬f©@±{6��©�±�©@9�·³©@²�ª = °]¨�«�¯f©�±P9]ª
6"Áo©�ª:9]º"¶�§C¨�6v¯f8?©@6�±`9?¬d9?©@¯P±�¯f²�9_¨{64±{¯f8?´j¬f>�ª79?¨{¬d9�¬L8?6v¬fª?ª:¯o°"©�¬d9?6��Ëw©R9?¨�9?¨�6v8_6�«�8_6Kª:6�±oÂ
9?¬d9?©@®P6�ªw©�ª�°]¨�¯`ª:6�±�¬P°)°)¯f8]o©@±{¼,9?¯j9_¨�6�±{6)©�¼f¨q¸[¯P8_¨{¯`¯o�ªF9?8 = °h9 = 8_6�¯f²�9?¨�6!¼f8?©�
¶{§C¨�6�±»Æ
9_¨�6j¯f8?©�6)±`9?¬L9_©�¯f±�¯f²09_¨�6j8?6)´�¬L©�±�©�±�¼�±{¯f8?´j¬f>�ª$©�ª4°]¨{¯Pª_6)±À¬P°)°)¯f8]o©@±{¼�9_¯�9_¨[¬d9v¯L²�9?¨�6
8_6�«�8_6Kª:6�±`9?¬d9?©@®P6�ª�¶ Ò >�6�¬L8?>�¹fÆ»9?¨�6�ª = °�°"6Kª_ª�¯L²w9_¨{©�ª�ª:©�´j«�>�6.´j6"9?¨�¯o�o6�«[6�±{�ª�¯f±�9?¨�6
¬L«�«�8?¯f«{8_©�¬d9?64ª_«[6K°"©@Ä[°)¬L9_©�¯f±�¯L²9_¨�6�¼P8_©��ª:©�Ç)6PÆo8_6Kæ = ©@8?©@±{¼�ª_¯f´j6 = ª_6)8w©�±P9?6)8]¬f°"9_©�¯f±»¶

§CË7¯�6)Áo¬f´j«�>@6Kª-¬f8_6�ª_¨�¯dËw±(©�± �©@¼ = 8?6��o¶[¿À6,¨{¬m®f6�ª?¬L´j«�>�6��Ð�����«�¯f©�±`9?ª�²³8_¯P´
¬�«�>�¬L±[¬L8jª:¨{¬f«[6�¬L±[é¬f{o6�èª:¯P´�6�±�¯P©�ª_6�9?¯À©@9�Æ�Ëw©@9_¨è9FË7¯Ío©@ß�6�8_6�±P9j>�6)®f6�>�ª�¶�§C¨�6
«�>@¯f9?ª�ª_¨�¯dË 9?¨�6(�¬d9]¬è· � � º � �  ������� � 	 Æ0¬f>@¯P±�¼ÍËw©R9?¨é9?¨�6(6�ª:9_©�´�¬d9_6Ké±{¯f8?´j¬f>7®P6�°"9_¯f8]ª
·�" � º � �  ������� � 	 ¶§C¨{6�±�¯P8_´�¬L>7®f6K°h9_¯P8?ª!¨{¬m®f6�¸�6)6�±�6�ª:9_©�´�¬d9?6��¸q¹�°"¯P±{ª:©�o6�8_©�±�¼�É�²³¯P8
6�¬f°]¨(«�¯f©�±`9�É�9_¨�6.Ð���±�6K¬L8?6�ª:9-±�6�©@¼P¨`¸�¯f8]ª�Æ[¬L±[�Ä�9:9?©@±{¼�9_¨{6�>�©@±�6�¯L²08?6)¼P8_6Kª_ª_©�¯f±�¬L±{
¬�æ = ¬Po8]¬d9_©�°48_6�¼f8?6�ª?ª:©�¯f±.° = 8?®f649_¯�9?¨�6)´�¶

	 � (�
 5:¦_¥
¦T  ) 5!+ 1�$¡ )�¦:¥Ü 21�� &P¢�¡���
-¡{¢C£$¤-¥�  &�
 5:¦_�,1�¥
¤-¡2681:&
§C¨�6C©@´j«�>�©�°)©R9?>@¹�o6"Ä[±�6��¬L>�¼f6�¸�8?¬f©�°2ª_«�>@©�±�6w° = 8_®P67©�ª�o6�ª?°"8?©�¸[6K�¸q¹�¬-9_6�±{ª:¯P8FÉq«�8?¯q = °h9
ª:«�>�©�±�6�² = ±{°h9?©@¯P±�¯L²�·³¸�©RÉoº.o6)¼P8_6�6���·���� �fº"¶w§C¨�6Íª_6)¼P´j6)±`9?ª.¯L²�9?¨�6À8?6�ª = >@9_©�±�¼
ª:«�>�©�±�6Í¬f8_6Í¬L>�¼f6�¸�8?¬f©�°�° = 8?®f6Kª�¯L²,¯f8]o6)8 ���[¶C§C¨{6 = ª_6Í¯L²�9_6�±{ª_¯f8:É`«�8?¯o = °h9�ª:«{>@©�±�6
¯Lß�6)8]ªª_6)®P6)8]¬L>q¬fo®d¬f±P9]¬L¼P6�ª�ÆK©�±{°)> = �©@±�¼�ª_©@´j«�>�6C©@´j«�>�6)´j6�±P9]¬d9?©@¯P±»ÆLª:©�´j«�>�6C°)¯f±{�©R9?©@¯P±{ª
²³¯f8�¼P>@¯P¸{¬L>�ª:´j¯q¯L9?¨�±�6Kª_ª�ÆPª_©@´j«�>�6-6�®d¬L> = ¬d9?©@¯P±»ÆPª = ä�°"©�6)±`9�ã[6"Áo©@¸{©@>�©R9F¹�¬f±{�8?6"Ä{±{¬f¸�©�>@©@9F¹
·³6f¶ ¼{¶ = ª:©�±�¼j¨�©�6)8]¬L8]°]¨�©�°)¬L>�57ÂIª_«�>�©@±{648?6)«{8_6Kª:6�±P9]¬d9?©@¯P±{ª)Æoª_6)6�Ï �LÑ³º

§C¨�6,¬f«�«�8?¯mÁq©�´�¬d9?©@±�¼�° = 8?®f6�©�ª$o6Kª_°)8_©�¸�6��¬Pªw9_¨{6�Ç)6�8_¯.°"¯f±`9?¯ = 8 � ·� :����º � ��¯L²
9_¨�6v9?6)±{ª_¯f8:É`«�8?¯o = °"9Cª_«�>�©@±�6v² = ±{°h9?©@¯P±

� ·< :����º � �� ��� ����� �"! �
·< �º.� � ·���º$# �<� � ·ÎÈPº

Ëw©R9?¨ 9_¨�6Í8?6�¬L>4°"¯q6"ä�°)©@6�±P9]ª�·Î°"¯f±`9?8_¯P>-«�¯f©�±P9]ª?º%# �<� � Æ7Ëw¨�6�8_6'& ©�ª�¬é°)6)8_9?¬f©@± ©�±{o6)Á
ª:6)9�Æ�ª:6�6�¸�6)>�¯dË�¶§C¨�6.¸{¬fª_©�ª�² = ±{°"9_©�¯f±{ª�· ! �

·< �º:º � �  ��� ( ¬f±{ ·<� � ·)��º ���  ��� * º�¬L8?6�57Â
ª:«�>�©�±�6�ª-¯L²0o6)¼P8_6�6+��Ëw©@9_¨(8?6�ª_«[6K°h9�9?¯�9_¨{6!½q±�¯L9$ª_6�æ = 6�±{°"6Kª-, � ·�. � º � �  ��� (0/� ¬L±{



p ��S?DTH�����PHTHFakS?D

9�:<; ���{� Z�^`S!JPX�E!B�OkN�� X�Y�HF^PSvHFS]N`GTX)D��dePDFXLJf�`\?H-GTePaROkNPS
Y��`N`\_HFORX�N 4��>8[\]X�N`GTOkGIHFG
X�YqB�akad\]S]akakG�HF^qB"H
\]X�NLH:B)OkN4JPB)H:Bfc)B)NqJ
HF^PS�NPS]OkbK^L�oXK�fDFOkN`b�\]S]akakG/4��0OUHF^`OkN�HF^`S0S]NPaRB)DFbKS]J!�oX��`N`JPOkN`b
�oXh��X�Y�HF^PS�J`B"H:BfcPGT^`Xh�0N�B�G�JPB�GT^`S]J,akOkN`S]GA8_g

� � ·�� � º ���  ��� *�/� Æ�ª_6)6�Ï �{Æ ÞLÑW¶¿Í6�°]¨�¯q¯`ª:6�9?¨�6.Ä{8?ª:9�¬L±{�>�¬fª:9 ��� Ð.½q±�¯f9?ª,¯L² ,
8_6Kª:«»¶	� ¬fª-9_¨�6j¬L¸{ª?°"©�ª?ª_¬Pªw8_6Kª:«�¶[¯P8?o©�±{¬L9_6�ª$¯L²�9?¨�6jª:>�©@¼P¨`9_>�¹�6�±�>�¬L8?¼f6��·�¸q¹(¸�>@¯dËw©�±�¼
©R9 = «[º�¸�¯ = ±{�©@±�¼�¸�¯mÁ�¯L²»9?¨�6��¬d9]¬�· ��
 º 
 �  ������� � 	 ¶q§C¨{6$8?6)´�¬L©�±�©�±�¼�©�±�±�6�8C½`±{¯L9?ªC¬f8_6
°]¨�¯Pª_6)±�6�æ = ©�o©�ªF9]¬L±`9�¶

§C¨�6�9FË2¯w½`±{¯L9�ª_6�æ = 6�±{°"6Kª»o6"Ä[±�67¬w«[¬L8_9_©@9_©�¯f±v¯L²q9_¨{6$·�ª_>�©@¼P¨P9?>@¹46)±{>�¬f8_¼P6�{º�¸�¯ = ±[qÂ
©@±�¼�¸�¯mÁèÏ .  ��. (0/� /� Ñ�&èÏ �  ��� *�/� /� Ñ0©@±`9_¯(8?6�°"9?¬f±�¼ = >�¬L8v°"6�>@>�ª�¶ Ò >@6K¬L8?>@¹PÆ�±{¯L9�¬L>�>�¯L²
9_¨�6Kª:6�°"6�>@>�ªv±�6K°"6�ª?ª?¬L8?©@>�¹(°"¯f±`9]¬L©�±Í�¬L9?¬.«[¯P©@±`9]ª)¶
¿Í6�°]¨�¯q¯Pª_6�9?¨�6�o¯f´�¬f©@±�� ¯f²79?¨�6
9_6)±[ª:¯P8FÉq«�8_¯o = °h9!ª:«{>@©�±�6�² = ±[°h9_©�¯f± ·ÎÈPº$9?¯�¸[6�9_¨�6 = ±{©@¯P±�¯L²w¬L>�>7°"6�>@>�ªv9?¨{¬d9,°)¯f±`9?¬f©@±
�¬d9]¬�Æ0¬L±[�¯L²$9_¨�6(±{6)©�¼f¨q¸[¯P8_©�±�¼Í°"6)>�>�ª)Æ0°"²F¶ ��©�¼ = 8_6(È�¶�§C¨�6�©�±{o6)Áèª:6)9+& ©�±�·�ÈPº,©�ª
°]¨�¯Pª_6)±�ª = °]¨(9?¨{¬d949_¨�6jª = ´j´j¬L9_©�¯f±�©�±{°)> = �6�ª4¬L>�>�«�8?¯o = °"9?ª ! �

·< �º � � ·)��ºw9?¨{¬d9vo¯
±�¯L9�®d¬L±{©�ª_¨.¯P±��.Æ

& �BA ·�� ���`º D���� � A Ð �������?��� G �A � A Ð������������ G ���@� A Ð��������?��; G�à

!��
· 	 
 �  º ���m· 	 
 � � º��� �! ´�¬LÁ A D � �  D � D � � � D G#"�ÐHG · �`º

Ò >@6K¬L8?>@¹PÆo9_¨�6,o¯f´�¬L©�±$�Ì¯L²9_¨�6!9_6)±[ª:¯P8FÉq«�8_¯o = °h9-ª_«�>@©�±�6v² = ±[°h9_©�¯f±�·ÎÈPºw�6)«�6)±{�ª-¯f±
9_¨�6�°]¨�¯P©�°)6.¯f²$9?¨�6 Ò ¬L8_9_6Kª:©�¬L± °"¯q¯f8]o©�±{¬d9?6�ª_¹oªF9?6)´�¶ � ±Ü¼P6)¯f´j6)9_8?©�°�¬L>�>@¹�©�±q®m¬f8_©�¬L±`9
°]¨�¯f©�°"6�°)¯ = >��¸�6�¯P¸o9?¬f©@±{6�(¸q¹�Ä�9:9?©@±{¼�¬�>@©�±�6�¯f²�8?6)¼f8?6�ª?ª_©@¯P±Í·�Ëw¨�©�°]¨Íª:6�8_®P6�ª$¬fª�¯P±�6
¯L²9_¨�6!°)¯`¯P8?�©@±{¬L9_6v¬dÁo6�ª]º�9_¯�¬L>�>��¬L9?¬{¶

âT±�¯f8]o6�879?¯,½P6)6�«�9_¨{6!¬L>�¼f6)¸{8?¬f©�°w¯P8?�6)8w¬fª2>�¯dË�¬fª2«�¯Pª?ª:©�¸�>�6�·�©R²9_¨�©�ªC©�ª2�6�ª_©@8?6�{º"Æ
©R9CË7¯ = >��¸[64´j¯f8?6-¬L«{«�8_¯P«�8?©�¬L9_6w9?¯,°]¨�¯`ª:64¬!¸�©�®d¬L8?©�¬L9_6-ª_«�>�©@±�6$² = ±{°"9_©�¯f±.¯L²
9_¯f9?¬f>�o6)Â
¼f8?6)60��·³6f¶ ¼{¶�ÆLo6)Ä{±�6�,Ëw©@9_¨j8_6Kª:«�6�°"9�9?¯�¬ = ±�©@¯P±,¯f²{9?8_©�¬L±�¼P>@6Kª)Æmª = °]¨�¬Pª ��¯dË76�>@>RÉ��o¬f¸�©�±
ª:«�>�©�±�6,¯P8�ª:©�´j«�>@6)Á�ª:«{>@©�±�6fÆ»ª_6)6�Ï ÞdÑ³ºhÆ�8?¬L9_¨�6�8-9?¨{¬L±�¬�9_6)±[ª:¯P8FÉq«�8_¯o = °h9$¯P±�6f¶�¿ ©@9_¨�©�±
9_¨�6�9?6)±{ª_¯f8:É`«{8_¯o = °"9Cª_6"9_9_©�±�¼{Æ�¬�>@¯dË26)8�¬f>@¼P6)¸�8]¬L©�°$�6)¼f8?6)6�°)¯ = >��¸[6!¼ = ¬L8]¬L±`9?6)6��¸q¹
©@±`9_8?¯o = °)©@±�¼�¬f{o©R9?©@¯P±{¬L>Cª_©�o6"Éq°)¯f±{o©@9_©�¯f±[ª)¶ ��¯P8�©�±{ª:9?¬f±{°"6PÆ¬À¸�©�æ = ¬fo8]¬d9?©�°�9_6)±[ª:¯P8FÉ
«�8_¯o = °h9�ª_«�>@©�±�6PÆP¬L>�¯f±{¼4Ëw©@9_¨�9?¨�6�>�©@±�6K¬L80°)¯f±{ª:9_8]¬L©�±`9?ª �&%'%)(H� ��¬f±{ �&%'(�( � ��ÆL¼P©@®P6�ª
*  ª:«�>�©�±�6�° = 8?®f6Kª�¯L²�¬L>�¼f6)¸{8?¬f©�°.¯f8]o6)8 ��Æ�©Î¶ 6f¶�Æ *  °"¯P±�©�°�ª_«�>�©@±{6�ª�¶ � ��©@±�¼�9?¨�6�ª_6
°"¯f±[ªF9?8?¬f©@±`9?ª�Æq¨�¯dË26)®f6�8�Æq>�6�¬P�ª29_¯�¬�¨�©�¼f¨�>�¹�8?6� = ±{�¬L±`9w8?6)«�8?6�ª_6)±`9?¬L9_©�¯f±»¶

§C¨�64¬f«�«�8?¯mÁo©@´�¬d9?©@¯P±�´j6"9_¨{¯q�Ëw¨�©�°]¨�©�ª2�6�ª?°"8?©@¸�6��©@±�9_¨�6v±�6)Á`9wª_6�°h9?©@¯P±.°�¬L±�¸�6
¬L«�«�>�©�6��9?¯�¬f±`¹�©�´�«{>@©�°"©@9v¬f>@¼P6)¸�8]¬L©�°!ª_«�>�©@±�6�° = 8?®f6PÆ[±{¯L9$¯P±�>�¹.9?¯.° = 8_®P6�ª$©@±�9_6)±[ª:¯P8FÉ



�[S]B�GIH��dGF�d�`B)DFS]G0�`HTHFOkN`b4X�Y»B)aRb�S]�PD:B)Ok\$GTePaROkNPSw\]�PDFQmS?G n

«�8_¯o = °h9�8?6)«�8?6�ª_6)±`9?¬L9_©�¯f±»¶qÔ-ª_©�±�¼j9_6�±{ª:¯P8FÉq«�8?¯q = °h9]ª7Ë26v¯f¸o9]¬L©�±�¬�´j6"9?¨�¯o�Ëw¨�©�°]¨�©�ª
°"¯f´j« = 9?¬d9?©@¯P±{¬L>�>�¹vª_©�´�«{>@6PÆK¸ = 9�Ëw¨�¯Pª_6�8?6�ª = >@9?ªo6)«�6)±{,¯f±�9_¨�6C°]¨�¯P©�°)6�¯L²{9_¨�6Cª:¹oª:9_6�´
¯L²�°"¯q¯f8]o©�±{¬d9?6�ª�· = ±�>@6Kª_ª�Ë76!°]¨�¯q¯`ª:649_¨{6!°"¯q¯f8]o©�±{¬d9?6�ªCËw©@9_¨�9_¨{6�¨�6)>�«(¯L²9_¨�6�>@©�±�6�¯L²
8_6�¼f8?6�ª?ª:©�¯f±»Æ7¬fª.¯ = 9?>@©�±�6��6�¬f8_>�©@6�8]º"¶2§C¨{©�ª�o6)«�6)±[o6)±{°)¹fÆC¨�¯dË26)®P6)8KÆ�©�ª.°�¬ = ª_6� ¯P±�>�¹
¸`¹�9_¨�6�°]¨{¯f©�°"6�¯L²29_¨{6�ª:«{¬P°"6�¯f²7² = ±[°h9_©�¯f±[ª)Æ»±{¯L9�¸q¹�9?¨�6�¬L«{«�8_¯mÁo©�´�¬d9_©�¯f±À´j6"9_¨{¯q»¶
��¯f8�©@±{ª:9?¬f±{°"6PÆ�¬f«�«�>�¹`©�±�¼(9?¨�6�¬f«�«�8?¯mÁq©�´�¬d9?©@¯P±À´j6"9?¨�¯o�9_¯�¸�©@®d¬f8_©�¬d9?6�«[¯P>@¹q±�¯P´�©�¬L>�ª
¯L²9_¯L9]¬L>»o6�¼f8?6)6 ��¼f©�®f6KªC¼f6�¯f´j6"9?8_©�°)¬f>@>�¹�©@±q®d¬L8?©�¬L±`928?6�ª = >@9?ª�¶

� ��¦F ` �¦_�,+ ¥
¤-¡2681:&� q¢ 
�¢�¦_��  &�� ¦T �� ).&/&`¢w¥
¦0) 21�£µ��¢0¡3(4).5�&

�»6"9�� � ·�# �<� � º � ��� ��� � � ¸�6,9?¨�6j®f6K°h9_¯P8v¯f¸o9]¬L©�±�6�À¸q¹(¼P¬d9?¨�6)8?©�±�¼.¬f>@>057ÂTª:«�>�©�±�6�°)¯q6"äjÂ
°"©�6)±`9?ªv·�°)¯f±`9_8?¯f>�«�¯f©�±`9?ª]º0¯f²�9_¨{64¬f«�«�8?¯mÁq©�´�¬d9?©@±�¼�¬L>�¼f6�¸�8?¬f©�°-ª:«�>�©�±�6�° = 8?®f6PÆP©�±�¬�ª = ©R9_Â
¬L¸�>�6j¯f8]o6)8?©@±{¼{¶�âI9?ª�°)¯f´j«[¯P±�6)±`9]ªvËw©@>�>0¸�6�°"¯f´j« = 9_6�À¸q¹�´j©@±{©@´j©�Ç)©�±�¼�¬�æ = ¬fo8]¬d9?©�°
¯f¸o¾F6K°h9_©�®f6C² = ±{°h9?©@¯P±
	 � 	�·��qºhÆPËw¨�©�°]¨�©�ª�²³¯P8_´j6K�¬fª0¬�°)6)8_9?¬L©�±�>�©@±�6K¬L8�°)¯f´,¸�©@±[¬d9_©�¯f±
¯L²²³¯ = 8C9?6)8?´jª�¶

���� �
��������������� �!��"�#$�!%�&$'�� �!�

§C¨�6�Ä[8?ª:9-9FË2¯�9?6)8?´jªvo6K¬L>Ëw©R9?¨�9?¨�6�{¬d9?¬À· �.� º � �  ������� � 	 ¬f±{�Ëw©@9_¨�9_¨�6j¬fª?ª:¯o°)©�¬L9_6�
±�¯f8?´�¬L>�®P6�°h9?¯f8]ª�·�" � º � �  ������� � 	 ¶`§C¨�6-¼P©@®P6)±��¬d9]¬!¬L8?6-¬f«�«�8?¯mÁq©�´�¬d9?6�,¸`¹j´j©�±�©@´j©�Ç)©�±�¼
9_¨�6!ª = ´ ¯f²�9?¨�6!ª_æ = ¬f8_6K 
U¬L>�¼f6�¸�8]¬L©�°$o©�ª:9?¬L±[°"6�ª��»·�ª_6)6�Ï@Ð�[Æ@Ð��mÑ³ºhÆ

�$·��Pº �
	
�
� � 

Ï � ·
	 ���  �<	 �<� � º�Ñ � � · �fº

§C¨�62ª = ´ �À©�ª¬$¨�¯P´�¯P¼f6�±�6)¯ = ª�æ = ¬Po8?¬L9_©�°�²³¯P8_´ ¯f²�9_¨�6 = ±{½`±{¯dËw±,°"¯P±`9_8?¯f>`«[¯P©@±`9?ª(�[¶
Ê�6)±[°"6fÆ�©@9�©�ª,´j©�±�©�´�©�Ç)6K ¸`¹�9_¨�6�± = >�>w®f6�°"9_¯P8 # ��� � � ��Æ�>�6�¬f�©@±�¼À9_¯Í9?¨�6�9_6)±[ª:¯P8FÉ
«�8_¯o = °h9!ª:«{>@©�±�6�² = ±{°"9_©�¯f± � ·� �����º*) �{¶
âT±À¯P8?�6)849_¯�¼f6)9�8_6Kª = >@9?ª4Ëw¨�©�°]¨�¬L8?6,´j¯P8_6
= ª:6)² = >WÆ0¯f±�6�¨{¬Pªj9_¯�©�±`9_8?¯q = °"6(¬�±�¯P8_´�¬L>�©�Ç�¬d9?©@¯P±»¶(+0¬L8?©@¯ = ª�±�¯f8?´�¬L>�©@ÇK¬d9?©@¯P±{ª�¨{¬m®f6
¸[6�6)±À�6�ª?°"8?©@¸�6��©@±�9_¨�6�>@©@9_6�8?¬L9 = 8?6.Ï �oÆ�Ð�[Æ@Ð��mÑIÆ�´j¯Pª:94¯f²09_¨{6)´µ¸{¬Pª:6K(¯f±Í¬�ª = ©R9]¬L¸�>�6
±�¯f8?´*©�±é9?¨�6(°"¯q6"ä�°"©�6)±`9�ª_«{¬f°)6f¶7Ã = 8�¬L«{«�8_¯`¬f°]¨�©�ªj¸{¬Pª:6Ké¯P±�9_¨{6�ª:©�´ = >@9?¬f±�6)¯ = ª
¬L«�«�8?¯mÁo©@´�¬L9_©�¯f±�¯L²
9?¨�6v�¬d9]¬,¬f±{j9_¨{64¬Pª_ª_¯o°"©�¬d9_6Kj±�¯f8?´�¬L>�®f6K°h9_¯P8?ª�Æf¸q¹�´j©�±�©@´j©�Ç)©�±�¼
É�©�±(¬f��©R9?©@¯P±.9?¯ ��É�9?¨�6!ª = ´

!
·��qº �

	
�
� � 

F-, � ·
	 ���  �<	 ��� � º � " � F �

�
	
�
� � 

· �&% · 	 �<�  � 	 �<� � º � ; ���  º � � · �&( ·
	 �<�  �<	 �<� � º � ; �<� � º � �
· �Pº

§C¨{¬d9!©�ª)Æ»9_¨�6�¼P8?¬Po©@6�±`9?ª , � � · �&% � �&( º4¯L²29_¨�6�9_6)±[ª:¯P8FÉq«�8_¯o = °h9�ª:«�>�©�±�6j² = ±{°"9_©�¯f±
� ·� :����º$¬L9$9?¨�6j¼f©�®f6�±À�¬L9?¬ � � ¬f8_6,9_¯�´�¬d9]°]¨�9?¨�6j6�ª:9_©�´j¬L9_6K�±�¯P8_´�¬L>�®P6�°h9?¯f8]ª " � ¶
Ò ¯f±{ª_6�æ = 6�±P9?>@¹PÆ)¬fª
9_¨�60¼P©@®P6)±v±�¯P8_´�¬L>�ª " � ¬f8_6 = ±�©@9�®P6�°h9?¯f8]ª)Æ"9_¨�6�¬f>@¼P6)¸�8]¬L©�°o©�ª:9?¬f±{°"6Kª
©@±�· �PºC°)¬f±.¸�6�6"Áo«�6�°h9?6�.9_¯�¬f«�«�8?¯mÁq©�´�¬d9?6-9?¨�6�8_6K¬L>»o©�ª:9?¬L±[°"6�ª�¶



t ��S?DTH�����PHTHFakS?D

���� � &�"��!��� " � & �����
� >@9_¨�¯ = ¼f¨v9?¨�60´j©@±{©@´j©�Ç�¬d9?©@¯P±�¯L²qË76�©@¼P¨`9_6�4>�©@±{6�¬L8�°"¯f´,¸�©�±{¬d9?©@¯P±4¯f² ��¬L±{�� >@6K¬f�ª
9_¯
¼f¯q¯oj8_6Kª = >@9?ª�©@±�´j¬f±q¹�°�¬fª_6�ª�Æf©@97´�¬m¹,«{8_¯o = °)6-¬L«{«�8_¯mÁo©�´�¬d9_©�±�¼�ª_«�>@©�±�64° = 8?®f6Kª�9_¨[¬d9
ª:«�>�©@9�©@±`9_¯�ª_6)®P6)8]¬L>�o©�ª?°"¯P±�±�6K°h9_6K.°)¯f´j«�¯f±�6�±P9]ª)¶�§C¨{6)8?64¬f8_6�ª_6)®f6�8?¬f>[«�¯Pª?ª_©@¸�©�>�©R9?©@6Kª29_¯
¬f�o8?6�ª?ª-9_¨�©�ª4Ë76�>@>RÉ`½q±�¯dËw±�«{8_¯P¸�>@6�´µ¯L²7¬f>@¼P6)¸�8]¬L©�°!° = 8_®P6,¬f±{�ª = 8_²�¬f°"6,Ä�9_9_©�±�¼{¶��{¯f8
©@±{ª:9?¬f±{°"6PÆP¸[¬fª_6��¯P±j9_¨�6vª:©�¼f±[ª0¯L²
9?¨�6v°"¯q6"ä�°"©�6)±`9]ª)Æ`¯f±�6-´j¬m¹�o6�8_©�®f6$°"8?©R9?6)8?©�¬�Ëw¨{©�°]¨
¼ = ¬f8?¬f±P9?6)6$9_¨�6!�6�ª_©@8?6��9_¯P«[¯P>@¯P¼f¹�¯L²9_¨{6�8_6Kª = >@9�Æ�ª_6)6�Ï �mÑI¶

� ª4Ë76�Ëw©�ª:¨�9_¯(°"¯P´�« = 9_6,9_¨�6�ª_¯f> = 9_©�¯f±À¸q¹�ª:¯P>@®q©�±�¼.¬�ª:¹oª:9_6�´µ¯L²�>�©@±{6�¬L8v6Kæ = ¬dÂ
9_©�¯f±{ª�ÆmË76 = ª_6�9?¨�62ª_©�´�«{>@6�8�¬f«�«�8?¯P¬P°]¨�¯L²[¬P�o©�±�¼$ª = ©@9?¬L¸{>@6 
 9?6)±{ª_©�¯f±!9?6)8?´�ª�K9_¨[¬d9�« = >�>
9_¨�6�¬f«�«�8?¯mÁq©�´�¬d9?©@±�¼(° = 8_®P6�9_¯dËC¬L8]�ªv¬�ª_©�´�«{>@6�8�ª:¨[¬L«�6f¶»âI²29_¨�6�9_¨�6j9?6)±{ª_©@¯P±Í9_6)8?´�ª
¨{¬m®f6�¬Àª = ä�°)©@6�±P9?>@¹�ª:9_8?¯f±�¼�©�±oã = 6)±{°)6�·³Ëw¨�©�°]¨�©�ª�¼P¯d®f6�8_±�6K�¸q¹�°"6�8:9]¬L©�±�Ë76�©@¼P¨P9]ª?º"Æ
9_¨�6�±.9?¨�6!¬L«{«�8_¯mÁo©�´�¬d9_©�±�¼j° = 8?®f64¨{¬PªC9_¨�6!�6�ª_©@8?6��9_¯P«[¯P>@¯P¼f¹f¶

� ¼f>�¯f¸{¬f>[9?6)±{ª_©�¯f±.9_6)8?´ ©�ªC¼f©�®f6�±.¸q¹�9_¨�6!æ = ¬Po8?¬L9_©�°�² = ±{°h9?©@¯P±{¬L>��·��`º �	�
�� � �%'% ��� � �%)( � � �( ( �  %��� ·IÝLº

Ëw¨�©�°]¨ ´j6�¬Pª = 8?6�ª�9_¨{6��6)®q©�¬L9_©�¯f±è¯L² � ·< :����º�²³8?¯f´*¬À>@©�±�6�¬f8�² = ±{°h9?©@¯P±»¶0Ê�6�±{°"6PÆ�¸q¹
©@±{°)8_6K¬fª_©@±{¼�9_¨�6j©�±oã = 6�±{°"6�¯L²�9_¨�©�ª$9_6)±[ª:©�¯f±�9_6)8?´�Æ�9_¨�6�8_6Kª = >R9?©@±�¼�ª:«{>@©�±�6j° = 8?®f6,¼f6"9]ª
°">�¯Pª_6)829_¯�¬jª:9_8]¬L©�¼f¨`92>�©�±�6f¶

âT±�¬f��©R9?©@¯P±(9_¯�9_¨�6�¼f>�¯f¸{¬f>»9?6)±{ª_©@¯P±(9_6�8_´µË26�¨[¬m®f6�9?6�ª:9_6��¬��¬L9?¬mÉoo6)«�6)±[o6)±`9
9_6)±[ª:©�¯f±.9_6�8_´ ¬L>�ª:¯[¶oâI9�©�ªC¸{¬Pª:6K�¯P±�9?¨�6v²³¯f>�>�¯dËw©@±�¼�ª_©@´j«�>�6�¯f¸[ª:6�8_®d¬d9?©@¯P±»¶� &������ � ����������������� �!�"�#�"����$�%&�'�(��)#*"�+%���,.-/�0��12����, 	�·< :���oº(35476 ��8#��9�)#���/�:�/�;��*6 )<�0*��=�����0�/,?>;@
���78A�'���;%#�B*"�C�D�E��8#�2*B�F��GH*"�����#�=�I� 6 �78��+%#�/,.-/�&�/1J���/, K

L �M�J�
� � �  �.N �� �<� ��� ��OQPSRQTT  ?U

� RVTT ��U
�
	·� �����º;W � �� '��� · �Pº

X ���#�Y�'8��"�BZ?@
����8A�78��I���0���:[����"�\ �BA ·<� ���qº8�^] �/ D � � �`_3· � � Ð  E� � ÐKº G � ·ÎÞPº�/�0� 	 ( ·� �����º��� � 8#�/,a�/�BZ5�78����Q�78��b,a� X �",�*�)<� X �"� 	·� :����º � � �/�'�dc��'�B%�8e�f� 6 %#�/,.-/g�0�/1J���/,.� � �ih'� ·� �º(3j �'�F� 6"3-âI²�¬,9_6�±{ª_¯f8:É`«�8?¯o = °h9w«�¯f>�¹q±�¯f´j©�¬L>/	�·< :����ºwª?¬d9?©�ª:Ä{6Kª
R TT  CU

� R TT �kU
�
	�·< :����º � �ml�·�� ���`º�� \ ·FÐ��Pº

¬L±{#	 ( ·� �����º��� �{Æ)9?¨�6)±,©R9¨{¬fª�9_¨{6�²³¯P8_´ 	�·< :���oº � * � � h ·< �º
Ëw©@9_¨�¬w8?6�¬L>q°"¯P±{ª:9?¬L±`9
* �� ��¶ Ò ¯P±{ª_6�æ = 6)±`9?>@¹PÆ�9_¨�6j>�6)®f6�>0° = 8?®f6Kª 	�·< :����º � �(¬L8?6�ª:©�´j«�>�¹�¼f8]¬L«�¨[ª$¯f²79?¨�6
«[¯P>@¹q±�¯P´�©�¬L>�ª � � ·�� �`h ·� �º:º � * ¶§C¨{6�>@©�±�6�¬f8!6�æ = ¬L9_©�¯f±{ª�·:Ð��`ºv¬L8?6�6�æ = ©�®m¬f>@6�±`9�9_¯
9_¨�6!æ = ¬Po8?¬L9_©�°46�æ = ¬d9?©@¯P± L � ��¶



�[S]B�GIH��dGF�d�`B)DFS]G0�`HTHFOkN`b4X�Y»B)aRb�S]�PD:B)Ok\$GTePaROkNPSw\]�PDFQmS?G u

�

JPXKE!B)OkN��

4³B�8 4å� 8
9�:<; ����� x2S]N`S?D:B"HFOkN`b�HF^`S-J`B"H:B?�dJPS]eoS]N`JPS]NdH�HFS]N`GTOkX�NjHFS?DFE���4��>8_g�Z�^`S-J`B"H:Bv�0OkHF^�HF^PS$B)GI�
GTXd\?O@B"HFShJjN`X)DFE!B�a�QmS]\_HFX�DFG$4³B>8�B�N`J�HF^PSwGTS?H � X)Y
\]S]akakG��0OUHF^�HF^PSCN`X)DFE!B�akG�+�� 4å� 8_g

57¹À8_6�«�>�¬f°"©�±�¼�9_¨{6�«{¬L8_9_©�¬L>0o6�8_©�®d¬d9?©@®P6�ªv©�± · �Pº4Ëw©@9_¨ �����'�B*"�;���/�&�/, o6�8_©�®d¬d9?©@®P6�ªvËw©@9_¨
8_6Kª:«�6�°"9w9FË7¯�«�6)8?«[6�±{o©�° = >�¬L8 = ±�©@9-®f6K°h9_¯P8?ª�Æq¯f±�6�¯P¸o9?¬f©@±[ª�¬�°"¯P±{o©@9_©�¯f±�²³¯f8w9?¨�6�>�6)®f6�>
° = 8?®f6Kª�9?¯�¸[6(¼P8?¬f«�¨{ª,¯L²v«[¯P>@¹q±�¯P´�©�¬L>�ª�Ëw©R9?¨è8?6�ª_«�6�°h9j9?¯�¬f±�¯L9?¨�6)8�ª_¹oªF9?6)´*¯f²4°)¯LÂ
¯f8]o©@±[¬d9_6Kª)¶�¿À6�¯P¸o9?¬f©@±�9?¨�6��¬L9?¬dÉqo6�«[6�±{o6)±`9!9?6)±{ª_©�¯f±Í9_6�8_´ � ¸q¹À°)¯f>�>@6K°h9_©�±�¼(9?¨�6
>@6)²å9FÉ`¨[¬L±{�ª_©��6�ª0¯f²�· �Pº"Æ`¬f±{ = ª:©�±�¼�ª = ©@9?¬f¸�>@6$o©@8?6�°"9_©�¯f±{¬f>{o6�8_©�®d¬d9_©�®f6Kª)ÆdËw¨{¯Pª_6-o©�8_6K°hÂ
9_©�¯f±{ªwo6�«[6�±{�¯f±.9_¨{6!�¬d9]¬�¶

Å(¯f8?6$«{8_6K°"©�ª:6�>@¹PÆo>@6)9
	Ö¸�6v9_¨�6!ª_6"9w¯f²�¬f>@>»°)6)>�>�ª�·�¸[6�>@¯P±�¼f©�±�¼�9_¯�9_¨{6�¼f8?©��o6"Ä[±�6�
¸`¹,9_¨{6-½q±�¯L9Cª:6Kæ = 6)±{°)6�ª , ¬L±{ ��¯L²�9_¨{6$ª_«�>@©�±�6-² = ±{°h9?©@¯P±[º�Ëw¨{©�°]¨�°)¯f±`9?¬f©@±�¬L9�>�6�¬fª:9
¯f±�6v¯L²9_¨{6!�¬d9]¬�· � � º � �  ������� � 	 ¶{§C¨�6��¬d9]¬mÉoo6)«�6)±{�6)±`9w9_6�±{ª:©�¯f±.9_6�8_´ ©�ªC¼P©@®P6)±�¸q¹

��·��`º � �
� �� �b�

�
�� �<� ��� ��OQPSR TT "����U

� R TT " � U
�
� ·� �����º W � �� '��� � �9��·FÐPÐKº

Ëw¨�6)8?6 " � ©�ª$9_¨�6j±�¯P8_´�¬f>@©�Ç)6K�¬m®f6�8?¬f¼f6!¯f²09_¨{6j¬Pª_ª_¯o°"©�¬d9?6�(±�¯P8_´�¬f>®P6�°"9_¯f8]ª$¯L²�9?¨�6
«[¯P©@±`9?ª�©@± * Æ{¬L±[ " ��è¯f¸�9?¬L©�±�6K�¸q¹�¬�°)>@¯o°]½qËw©�ª_648_¯f9?¬d9?©@¯P±.¯f²�� � �o¶

� ± 6"Á�¬f´�«{>@6(©�ª�«�8?6�ª_6)±`9?6� ©@± ��©�¼ = 8_6 �[¶0âI9?ª�>@6)²å9.«{¬f8:9�·Î¬Pº�ª_¨�¯dË�ªj9?¨�6��¬L9?¬
· � � º � �  ������� � 	 ¬f±{.9_¨�6,¬fª?ª:¯o°"©�¬d9?6��±�¯f8?´�¬L>�ª�·�" � º � �  ������� � 	 ¶{§C¨�6�8?©@¼P¨`92Ä[¼ = 8?6�·³¸[ºC®q©@Â
ª = ¬f>@©�Ç)6Kª�9?¨�6$o¯P´�¬L©�± � ¯L²
9?¨�6�9?6)±{ª_¯f8:É`«�8?¯o = °"9�ª:«�>�©�±�6�² = ±[°h9_©�¯f±�Æf9?¨�6$°)6)>�>�ª�	�9_¨[¬d9
°"¯f±`9]¬L©�±��¬d9]¬�·�´j¬f8_½P6��©�±�¼P8_6�¹�ºhÆq¬L±{j9?¨�6v¬fª?ª:¯o°"©�¬d9?6��±{¯f8?´j¬f>{®P6�°h9?¯f8]ª8" � ·�ª_¨�¯dËw±
¬fªw¬L8?8?¯dË�ª?º0Ëw¨�©�°]¨(¬f8_6 = ª_6��²³¯f8w¼P6)±�6�8?¬L9_©�±�¼���¶

§C¨�6�9?6)±{ª_©�¯f±�9?6)8?´��*´j6�¬Pª = 8_6Kª�É�²³¯f8j6�¬P°]¨é°"6�>@> * ÉÍ9?¨�6(o6)®q©�¬d9_©�¯f±é¯L²-9?¨�6
¬L>�¼f6)¸{8?¬f©�°,° = 8?®f6Kª � ·< :����º � �.²³8?¯f´3¼P8?¬f«�¨{ª$¯L²�«�¯f>�¹q±�¯f´j©�¬L>�ª4Ëw©R9?¨À8?6�ª_«[6K°h949_¯�¬L±
¬f�¬f«o9_6K�ª_¹qª:9_6�´�¯L² Ò ¬f8:9?6�ª_©�¬f±�°"¯q¯f8]o©�±{¬d9?6�ª�¶�52¹�´j©@±�©�´j©@Ç�©@±{¼.©@9�¯f±�6,´j¬m¹�¯P¸o9?¬f©@±
9_¨�6�o6Kª:©�8?6�(9?¯f«�¯f>�¯f¼P¹(¯L²29_¨�6�ª_¯f> = 9_©�¯f±»Æ
Ëw©@9_¨{¯ = 9!¼P6"9:9?©@±{¼�8?6�ª = >@9?ªvËw¨�©�°]¨�¬L8?6 
 9_¯q¯
ã[¬d9	�@¶ � ±�6"Á�¬L´j«�>�6v©�ªC¼P©@®P6)±�¸[6�>@¯dË�¶



��� ��S?DTH�����PHTHFakS?D

���� � � � ����� ��"�#$� %�&A�!�	�
���!��� "
§C¨�6�¬L«�«{8_¯mÁo©�´j¬L9_©�±�¼v©@´j«�>�©�°"©@97ª:«{>@©�±�6�° = 8_®P62©�ª�²³¯ = ±{j¸q¹!´j©@±{©@´j©�Ç)©�±�¼�9_¨{6�Ë76�©@¼P¨`9_6�
>@©�±�6�¬f8�°"¯P´�¸�©�±{¬d9?©@¯P±

	�·��Pº � �-·��qº���  !
·��qº� � � ��·��qº ��������·��`º  Å(©@±�� ·FÐ��fº

ª:6�6�· �fºhÆ
· �PºhÆ»·IÝLº7¬L±{À·FÐPÐKºhÆqËw©@9_¨�°"6�8:9]¬L©�±�±�¯f±oÉ`±�6�¼P¬d9?©@®P6-Ë26)©�¼f¨`9?ª%�  Æ � � Æq¬f±{!� � ¶
� ª�9?¨�©�ª0>�6�¬f{ª�9_¯,¬�æ = ¬fo8]¬d9?©�°C¯P¸o¾F6�°"9_©�®f6w² = ±[°h9_©�¯f±�¯f²�9_¨�6 = ±�½q±�¯dËw±�°"¯P±P9?8_¯P>�«�¯f©�±P9]ª
� � · # ��� � º � �<� ��� � � Æd9?¨�6�ª_¯f> = 9_©�¯f±j°)¬f±,¸�62²³¯ = ±{�¸q¹�ª_¯f>�®q©@±�¼49?¨�6wª:«{¬f8?ª_62>@©�±�6�¬f80ª:¹oª:9_6�´
¯L²�6�æ = ¬d9?©@¯P±{ª

TT # �<� � 	�·��qº � �9� ·�� � �qº�� &#� ·FÐKÈPº

Ëw©R9?¨,9?¨�6w¨�6�>@«j¯L²
¬L«{«�8_¯P«�8?©�¬L9_62´�6)9_¨�¯o�ª�²³8_¯P´ ± = ´j6)8?©�°�¬L>o>�©@±�6K¬L80¬f>@¼P6)¸�8]¬�¶ � >@9_6�8_±{¬LÂ
9_©�®f6)>�¹fÆ[¯f±�6�´j¬m¹�¬L>�ª:¯�°)¯f´j« = 9?6�9_¨{6,ª_¯f> = 9_©�¯f±�¯L²�·:Ð	�fºw¸`¹�¼f6�±�6)8]¬d9?©@±{¼�¬L±�¯d®f6�8?°)¯f±oÂ
ªF9?8?¬f©@±�6K(ª:¹oª:9_6�´ ¯f²�>@©�±�6�¬f8-6Kæ = ¬d9_©�¯f±[ª)Æ�¬L±{�°)¯f´j« = 9?©@±{¼.¬�>�6�¬PªF9:Éqª?æ = ¬L8?6�ªwª_¯f> = 9_©�¯f±
9_¯�©@9 = ª:©�±�¼��4Ô�²�¬f°"9_¯f8?©�Ç�¬d9?©@¯P±»Æ�ª_6)6v6f¶ ¼{¶»Ï �dÑI¶

§C¨�6�Ë76�©@¼P¨`9 �  °"¯P±P9?8_¯P>�ªw9_¨�6!©�±oã = 6)±{°)6!¯L²�9_¨{6!6�ª:9_©�´�¬d9_6K�±�¯f8?´�¬L>»®P6�°"9_¯f8]ª " �
9_¯!9?¨�648_6Kª = >@9_©�±�¼�° = 8?®f6P¶P§C¨�6$Ë76�©@¼P¨P9]ª � � ¬L±{!� � ¬f°"92¬Pª09?6)±{ª_©@¯P±�«{¬f8?¬f´�6)9_6�8?ª�Æfª_6)6
�q6�°"9_©�¯f± �{¶ ��²³¯P8�¬L±�6"Á�¬f´�«{>@6P¶

� ª�9_¨�6�´�¬L©�±é¸�6)±�6)Ä�9,²³8?¯f´ 9?¨�6�ª:©�´ = >@9?¬f±�6)¯ = ª�¬f«�«�8?¯mÁo©@´�¬d9?©@¯P±�¯L²-«�¯f©�±`9?ª � �
¬L±{.±�¯f8?´�¬L>�®f6K°h9?¯f8]ª " � Æq9_¨�6�¬f«�«�8?¯mÁq©�´�¬d9?©@±�¼jª_«�>@©�±�6�° = 8_®P6$©�ª2²³¯ = ±[�¸q¹�ª_¯f>�®q©@±�¼j¬
ª:¹oª:9_6)´�¯f²�>@©�±�6K¬L846�æ = ¬d9?©@¯P±{ª�¶[§C¨�6�8_6Kæ = ©@8?6�(°)¯f´j« = 9]¬d9?©@¯P±{ª-¨[¬m®f6!9?¨�6,°)¯f´j«�>�6"Áo©@9F¹
� · � � º0·�Ëw©R9?¨�¯ = 9�9?¬f½`©�±�¼w9?¨�67ª_«{¬f8?ª_©R9F¹$©@±`9?¯$¬f°�°"¯ = ±`9]ºhÆ�Ëw¨�6)8?6%� � D & D ©�ª
9?¨�6�± = ´,¸[6�8
¯L²�°"¯q6"ä�°"©�6)±`9]ª)¶

§C¨�6�9_8]¬fo©@9_©�¯f±{¬f>ÎÆ�±�¯P8_´�¬f>@©�Ç�¬L9_©�¯f±qÉq¸{¬fª_6��´j6"9?¨�¯o�ª�Ï@Ð�[Æ@Ð��mÑIÆ[¸q¹�°)¯f±`9_8]¬fª:9�Æ�¼f6�±oÂ
6)8]¬d9_6�9_¨�64ª:¯P> = 9?©@¯P±j¯L²
9_¨{6$° = 8_®P6CÄ�9:9?©@±�¼,«�8?¯f¸�>�6)´Ö¸q¹�ª_¯f>�®q©@±�¼,¬�¼f6�±�6)8]¬L>�©@Ç�6��6)©�¼f6�±oÂ
®m¬f> = 6.«�8?¯f¸{>@6�´�Æ�8?6�æ = ©�8_©�±�¼À©R9?6)8]¬d9_©�®f6�± = ´j6)8?©�°�¬L>2«�8?¯q°)6� = 8_6Kª!²³¯P8j°)¯f´j« = 9?©@±{¼À9?¨�6
8_6Kª = >@9�¶ � °)°)¯f8]o©@±{¼,9?¯(ÏRÐ��mÑIÆq9_¨�6!°)¯f´j«�>�6"Áo©R9F¹�©�ª � · � � ºh¶

�� � � ����� � &�"�� & ��"�'���"�������&�"�&S�F�
Ô�±{o6�8w°"6)8_9?¬f©@±�´�©�>��¬fª?ª = ´j«o9_©�¯f±{ª�ÆP9_¨�64«�8?¯f¸�>�6)´µ·FÐ��fº7°)¬f±�6�¬Pª:©�>@¹j¸�64ª_¨�¯dËw±�9?¯�¸�6
= ±�©�æ = 6)>�¹.ª_¯f>�®m¬f¸�>�6f¶
� � � � �0� ��� ��� " �  476 �78�� @?��� c 8S�=� �  ���0� � � ���'�J%#� �����;� X �"Z2�/�&� ��� �� � Z �78������8#� 9�)#�����'�/�;��* �:%&�=��1J���F�/�;���/�J%&�'����,a��1 >�� �"K 8#� � �I)<�#��9�)#� �"��,.)<�;���/� 3 
�������B9")#���#�;,.- Z��8#�I�:�/�"! � 6 ��8#�I�"9�)#�/�:�J*B�F��GH*����"� � 1f�/�;��� [^� 6 ��8#�I, ���0�B�/�I�B- ���!�"1 >#� $"K �B9")#��, �d��8#��#)<1%�:���d� 6 *B�F��GH*����"� ��� D & D 3j �'�F� 6"3-âI94©�ª46�¬fª_¹.9_¯�ª:6�6!9_¨[¬d949_¨�6jæ = ¬fo8]¬d9?©�°�² = ±{°h9?©@¯P±{¬L>�ªj· �PºhÆ�· �Pº"Æ�·WÝLº$¬L±[�·FÐPÐKº
¬L8?6v°)¯f±q®f6)Á
¶q§C¨[¬d9w©�ª�ÆL ·'& � �  � ��·FÐ � &�º � � � � º "(& L ·�� �  � º ��·FÐ � &[º L ·�� � � � º?� �*)�&+) Ð��C·FÐ��`º



�[S]B�GIH��dGF�d�`B)DFS]G0�`HTHFOkN`b4X�Y»B)aRb�S]�PD:B)Ok\$GTePaROkNPSw\]�PDFQmS?G � �

¨�¯f>��ª�²³¯f8�¬f>@>`¯L²o9?¨�6)´�Æ L � A �,� �'�'� � � GP¶)Ê-¯dË76�®f6�8�Æh9?¨�6)¹!¬f8_6�±�¯L9�ªF9?8_©�°h9?>@¹v°"¯P±`®P6"Á
Æ
¬fª�¸�¯L9?¨ ª:©�o6�ª�¯L²�·FÐ��`º�´�¬m¹é¸�6�6�æ = ¬f>Î¶7§C¨�©�ª.°)¬Pª:6�©�ª�°]¨{¬f8?¬P°h9_6�8_©�Ç)6K�¸q¹Ü°"6)8_9?¬f©@±
°"¯f±[o©R9?©@¯P±{ª29_¯j9?¨�6!o©@ß�6�8_6�±{°"6v®P6�°h9?¯f8C¯L²9_¨{6!°"¯q6"ä�°"©�6)±`9]ª)Æ�¬Pª2²³¯f>�>@¯dË�ª�¶

Ò ¯f±{ª_©��6)8.¬�9_6)±[ª:¯P8FÉq«�8_¯o = °h9.ª_«�>�©@±�6�² = ±{°"9_©�¯f± � ·� �����º�Ëw©@9_¨�9_¨�6Í°"¯q6"ä�°)©@6�±P9]ª
� �  � � � � � � � ·�# �  �� � # � � �� º � �  ������� � 	 ÆqËw¨�6�8_6v¸�¯L9_¨�ª_©�o6Kª2¯L²2·:Ð�qº�¬f8_6v¬fª?ª = ´�6K�9?¯,¸�6
6�æ = ¬L>W¶oâI² L � �é9?¨�6)±�9?¨�6�ª_6�°"¯q6"ä�°"©�6)±`9]ª78?6)«{8_6Kª:6�±P9w¬,² = ±{°"9_©�¯f± � ·� �����º2ª = °]¨.9_¨[¬d9
9_¨�6!¬Pª_ª_¯o°"©�¬d9_6K�Ç�6)8?¯j°)¯f±`9_¯ = 8C©@±`9?6)8?«[¯P>�¬L9_6�ªw¬f>@>»{¬d9?¬{Æo©Î¶ 6f¶

� ·
	 ���  �<	 �<� � º � � ¨�¯f>��ªC²³¯P8>� � Ð��������?� �'� ·FÐ��fº
âI² L � � 9?¨�6)±�9_¨�6�o©Rß�6)8?6)±[°"6j°"¯q6"ä�°"©�6)±`9]ª-8?6)«�8?6�ª_6)±`9$¬�² = ±{°"9_©�¯f± � ·< :���oº-Ëw¨�¯`ª:6
¼f8]¬fo©�6)±`9C®m¬f±�©�ª:¨�6Kª�¬d9�¬f>@>»�¬L9?¬{Æo©Î¶ 6f¶

, � ·
	 �<�  � 	 �<� � º � � ¨�¯f>��ª2²³¯P8>� � Ð ��������� �'� ·FÐ	�Pº
��©�±{¬f>@>�¹fÆ�©@² L � � 9?¨�6)±�9?¨�6)¹�ª:©�´j«�>@¹�o6�ª?°"8?©�¸[6�¬�>@©�±�6K¬L8C² = ±{°"9_©�¯f± � ·� :����ºhÆ�©W¶ 6P¶@Æ

� %'% ·� �����º � � %)( ·� �����º � � (�( ·� �����º � � ¨�¯P>�{ªC²³¯f8 ·< :����º � �E� ·FÐdÝLº
§C¨ = ª)Æd9?¨�6�>�©@±{6�¬L80°)¯f´,¸�©@±[¬d9_©�¯f±�·FÐ��fºËw©@9_¨�«�¯Pª_©R9?©@®P6�°"¯q6"ä�°)©@6�±P9]ª��  Æ � � ·Î¬L±{j±{¯f±qÉ
±�6)¼`¬d9_©�®f6/� � º�©�ª�6)®f6�±,ª:9_8?©�°"9_>�¹�°"¯P±q®f6"Á
Æm¬fª¯f±{>@¹v9?¨�6CÇ)6)8?¯$² = ±{°h9?©@¯P±�·�� �  � � � � � � ��� º
ª:©�´ = >@9?¬f±�6)¯ = ª_>@¹�² = >@Ä{>�>�ª�9_¨�6�9_¨{8_6�6j°)¯f±{�©R9?©@¯P±{ªj·FÐ	�PºhÆ0·:Ð��Pº"Æ0·FÐdÝLºh¶
§C¨�©�ªv«�8?¯d®f6Kª-9?¨�6
¬fª?ª:6�8:9?©@¯P±»¶

Ó�¯L9?6v9_¨{¬L9�9_¨{6�9_6�±{ª:©�¯f±�9?6)8?´ �Ö©�ªw9_¨�6!¯P±�>�¹�«{¬f8:9�¯f²�9?¨�6!¯f¸�¾F6�°h9?©@®P64² = ±{°h9?©@¯P±�·FÐ��fº
9_¨{¬L9�¬f°h9]ª�¯f±j¬L>�>{°)6)>�>�ª�¯f²[9?¨�6�o¯P´j¬f©@±���¶`§C¨�6w¯L9?¨�6)8�«{¬f8:9]ª�¬f°"90¯f±�>�¹�¯P±�°)6)>�>�ª�Ëw¨{©�°]¨
°"¯f±`9]¬L©�±��¬d9]¬�¶ Ò ¯P±{ª:6Kæ = 6)±`9_>�¹fÆf9_¨�64°]¨�¯f©�°"6#� � � �vËw©�>@>�¬L>�Ë2¬m¹oª�«�8?¯o = °)6-¬!ª_©@±�¼ = >�¬L8
ª:¹oª:9_6)´ ·FÐKÈPºhÆ{©R²0¬d9�>�6�¬PªF9�¯P±�6�¯L²9_¨{6�«�8_¯o = °h9?ª ! �

·< �º2� � ·)��ºC®d¬L±{©�ª_¨�6�ªw¬L9-¬L>�>��¬L9?¬
·� :����º � · 	 �<�  � 	 �<� � ºh¶�§C¨{©�ª2´�¬m¹�¨{¬L«{«[6�±.®P6)8?¹�6�¬fª_©�>@¹PÆ`¬Pª�9?¨�6�o¯f´�¬f©@±.¯L²�9?¨�6�ª:«{>@©�±�6
² = ±{°h9?©@¯P± � ·< :����º�°"¯P±{ª:©�ª:9?ª�¯L²[¬f>@>q°"6�>@>�ª�°"¯f±`9]¬L©�±�©@±{¼$�¬L9?¬�Æm¬L±[�9_¨{67±�6�©@¼P¨q¸[¯P8_©�±�¼-°)6)>�>�ª�¶

���� � ����� � ��&S�
� ª�¬$Ä{8]ª:9�6"Á�¬L´j«�>�6fÆfË76�¬f«�«�8?¯mÁq©�´�¬d9?6�9?¨�6w9FË2¯!ª:6)9?ª�¯f²��¬L9?¬�ª_¨�¯dËw±j©@± �©�¼ = 8?6��4¸q¹
©@´j«�>�©�°)©R9�¬L>�¼f6)¸{8?¬f©�°�9_6�±{ª:¯P8FÉq«�8?¯q = °h9�ª:«{>@©�±�6�° = 8_®P6�ªv¯L²wo6�¼f8?6)6 � � �o¶�¿À6�°]¨�¯q¯`ª:6
½`±{¯L90®f6K°h9?¯f8]ª�Ëw¨�©�°]¨�¼P6)±�6�8?¬L9_6w¬�¼P8_©��¯L²
È &��4°)6)>�>�ª�ÆL>�6�¬f�©@±�¼v9?¯ D & D � ��� = ±�½q±�¯dËw±
5�ÂTª_«�>@©�±�6�°"¯q6)ä�°)©@6�±`9?ª # �<� � ¶�§C¨�6�Ë26)©�¼f¨`9?ª2¯L²�9_¨�6�¯P¸o¾F6�°"9_©�®f6$² = ±{°"9_©�¯f±(¬L8?64°]¨{¯Pª_6)±�¬fª
�  � ÐfÆF� � � ��� � �9� ����ÐP¶q§C¨{6�8_6Kª = >@9_©�±�¼�° = 8_®P6�ªC¬L8?6�ª:¨�¯dËw±�©�± �©�¼ = 8?6 �o¶

âT± ¯P8?�6)8�9_¯�°)¯f´j«{¬L8?6�9_¨�6Kª:6(8?6�ª = >@9?ªjËw©@9_¨Ü9?¨�6(¯f±�6Kª�o6�ª?°"8?©�¸[6Kè©�± 9_¨�6�±�6"Áq9
ª:6K°h9_©�¯f±�ÆdË762«�8?¯d®`©�o679_¨�6��  ·å9?¯L9]¬L>�6�8_8?¯f8hºhÆ�� � ·³>�6�¬fª:9FÉoª_æ = ¬f8_6Kª?º"ÆK¬f±{	��
Ì·³´�¬LÁq©�´ = ´
6)8?8_¯P8]º�±�¯f8?´Ì¯f²�9?¨�6�8_6Kª:©� = ¬f>�6)8?8_¯P8?ª

� � ·� � º � �  ������� � 	 Ëw©@9_¨ � � � ©�±o² A F � � � C F D � · �  ��� � º � � G � ·FÐ��Pº

´�6K¬fª = 8?©@±�¼.9_¨{6�¯f8_9_¨�¯P¼f¯f±[¬L>�o©�ª:9?¬f±{°"6Kª4²³8_¯P´µ9_¨{6��¬d9]¬ � � 9?¯�9_¨�6�¬f«�«�8?¯mÁq©�´�¬d9?©@±�¼
° = 8?®f6P¶P§C¨�6$¯f8_9_¨�¯P¼f¯f±[¬L>�o©�ªF9]¬L±{°)6�ª�¨{¬m®f6�¸�6)6�±�¼f6�±�6)8]¬d9?6�j¸q¹j°"¯f´j« = 9_©�±�¼!9?¨�6�²³¯q¯L9_Â
«[¯P©@±`9?ª$¯L²�9?¨�6j�¬d9]¬�Ëw©R9?¨�9?¨�6�¨�6�>@«À¯L²�Ó-6)ËC9_¯P±qÉqÕ-¬L«�¨{ª_¯f±(©@9_6�8?¬L9_©�¯f±{ª�¶[§C¨{6,° = 8_®P6�ª



� s ��S?DTH�����PHTHFakS?D

9�:<; ���{��� e`ePDFXh�fOkE!B)HFOkXKN X�Y
HF^`S3JPB)H:B Y@DFXKE ��OkbK�PDFS s
�dV�B�akb�S]�PD:B)OR\0HFS]NPGTX�D��defDFXLJP�P\?H
GTe`akOkN`Sw\]�fDFQmS]G0X�Y
JPS]b)DFS]S-sLg

²³8_¯P´ �©@¼ = 8_6 �$¼f©�®f629?¨�62²³¯f>�>@¯dËw©�±�¼v8_6Kª = >R9]ª)ÆdËw¨�6�8_629?¨�6w8_6Kª:©� = ¬f>�ª ���[8?6�ª_«»¶ �
�
8_6)²³6)8

9_¯j9_¨{646)Á�¬L´j«�>�6�¯f±.9_¨�6�>�6"²å9:É�8_6Kª:«»¶o8?©�¼f¨`9FÉq¨{¬L±{.ª:©�o6Pà
F ��� F #� � � �5� �9� F ��� F � � �9� � �LÈ9� F ��� F 
 � � � ��� �9�
F �
�
F #� �2� Þ �fÞ � F �

�
F � � � �kÝdÈ � � F �

�
F 
 � � ��ÐmÝ � � ·FÐKÞPº

§C¨�6�±�6)Áq9,Ä{¼ = 8?6�®q©�ª = ¬L>�©�Ç)6�ª!9_¨�6�©�±oã = 6�±{°"6�¯L²w9?¨�6�9FË2¯Ào©@ß�6)8?6)±`9�9?6)±{ª_©@¯P±�9_6�8_´�ª�¶
Ê�6)8?6fÆ9?¨�6�½`±{¯L9�®f6K°h9_¯P8?ª,¼f6�±�6)8]¬d9?6.¬À¼f8?©�é¯L² � & �Í°)6)>�>�ª�Æ�ª:6�6 �©�¼ = 8?6 �À²³¯f8j9?¨�6
8_6Kª = >@9_©�±�¼!o¯P´�¬L©�±��.¶f§C¨�©�ª0>�6�¬f{ª9_¯ D & D � � � = ±�½q±�¯dËw±�57ÂTª:«�>�©�±�6�°"¯q6"ä�°)©@6�±P9]ª # �<� � ¶
§C¨�6�° = 8?®f6Kª7©�± �©@¼ = 8_6Kª��f¬,8_6Kª:«»¶o¸�¨{¬m®P6$¸�6)6�±�¼P6)±�6�8?¬L9_6K�¸q¹�¬f{o©@±{¼,¼P>@¯P¸{¬L>�8?6�ª_«»¶
�¬d9]¬mÉq�6)«�6)±{o6�±`9�9_6�±{ª_©@¯P±»¶f¿Í64°]¨{¯Pª_6w9_¨�6$Ë76�©@¼P¨`9?ª0¯f²
9_¨�6$¯f¸o¾F6K°h9?©@®P6�² = ±{°"9_©�¯f±�ª = °]¨
9_¨{¬L9w9_¨�6�8]¬d9?©@¯`ª7¯f²�9?¨�6!¬L«{«�8_¯mÁo©�´�¬d9_©�¯f±.¬L±{.9_6�±{ª_©@¯P±.«{¬f8:9]ª

�$·��Pº � �  !
·��Pº

� � ��·��`º����� ��·��Pº · ���Pº
¨{¬m®f6-9_¨�6vª_¬f´j6-®d¬L> = 6�ª4·
	 Ð�� �fº�²³¯f82¸[¯f9_¨�° = 8?®f6Kª)¶q§C¨ = ª)Æ`¸�¯L9_¨�9_6�±{ª:©�¯f±�9_6�8_´�ª7¨{¬m®f6
¬L«�«�8?¯mÁo©@´�¬L9_6)>�¹,9_¨�6�ª?¬L´j6$©�±oã = 6)±{°)6-9?¯�9?¨�6v8_6Kª = >@9�¶o§C¨�6v�¬L9?¬mÉoo6)«�6)±[o6)±`929_6)±[ª:©�¯f±
9_6)8?´3¼P©@®P6�ª49_¨{6�¸�6"9_9_6�8!8_6Kª = >R9KÆ»¬fª49_¨{6�¼f>�¯f¸{¬f>�9?6)±{ª_©�¯f±À9_6)8?´µ9?6)±{�ª�9_¯(ªF9?8?¬f©@¼P¨`9_6)±
¯ = 9w9?¨�6�8_6Kª = >R9?©@±�¼�° = 8_®P6f¶

Ò >@6K¬L8?>@¹PÆ`¬Pª2¬�ª_>@©�¼f¨`9C´�¯oo©@Ä[°�¬d9_©�¯f±�¯L²�9_¨�6v´j6"9?¨�¯o
Æo¯f±�6�°)¯ = >��¬f>�ª_¯�¬f«�«�>�¹j9_6�±oÂ
ª:©�¯f±�>�¯o°)¬L>�>�¹fÆL9?¯�ª_«[6K°"©@Ä[°w«{¬f8:9]ª0¯L²�9?¨�6-° = 8_®P6�¯f±�>�¹f¶`§C¨�©�ª�°"¯ = >�j¸[64¬f°]¨�©�6)®P6�jª:©�´j«�>�¹
¸`¹ = ª:©�±�¼�Ë76�©@¼P¨P97² = ±{°"9_©�¯f±{ª � � � � � ·� �����º7¬L±{
� � � � � ·< :���oº7Ëw¨�©�°]¨.�6)«�6)±{.¯f±
9_¨�6!°)¯`¯P8?�©@±{¬L9_6Kª  �¬f±{ ��¶

� � 
!£ ) o¦_�,+Ö ��,1 ¢ �� 1�¥� o¦0681��]¤$�-¥� �¦F¢7�
57¹Ü¬L«{«�8_¯P«�8?©�¬L9_6)>�¹ = «��¬L9_©�±�¼�9?¨�6�¯f¸�¾F6�°h9?©@®P6(² = ±{°"9_©�¯f±»Æ79_¨{6�8_6Kª = >R9�¯f²v9_¨�6Í° = 8?®f6
Ä�9:9?©@±�¼�«�8?¯o°"6K = 8?6.°)¬f±�¸�6�©�´j«�8?¯d®f6�»¶§C¨�©�ª�>@6K¬f�ª�9_¯�¬L±è©R9?6)8]¬d9?©@®P6.° = 8_®P6�Ä�9_9_©�±�¼
«�8_¯o°)6� = 8?6f¶



�[S]B�GIH��dGF�d�`B)DFS]G0�`HTHFOkN`b4X�Y»B)aRb�S]�PD:B)Ok\$GTePaROkNPSw\]�PDFQmS?G � �

4³B>8bKakX��qB�a{HFS]N`GTOkX�N 4å� 8�JPB)H:B �LJPS?eoS]NqJfS]NdH�HFS]N`GTOkXKN
4���� 0 ��� � c�����0 �	� � c
��� 0 ��� � 8 4���� 0 ��� � c
����0 ��� � � � c��� 0 ��� t>8

9�:<; �	�{� -XKE�e`B)DFOkGTXKN�X�Y7HF^`S�HFS]N`GTOkXKN�HFS?DFE�G]g � e`ePDFXh�fOkE!B)HFOkN`b�\?�PDFQmS��0OkHF^�bKakX��qB�a0HFS]Nf�
GTOkX�N 4³B>8wB�N`J.�0OUHF^(J`B"H:B?�LJfS]eoS]N`JPS]NdHwHFS]NPGTORX�N 4å� 8_g��X�HF^.HFS]N`GTOkXKN.HFS?DFE�G�^qBhQmS�B)e`ePDFXh�fOU�
E!B"HFS]aUV!HF^`SCGFB)E�SwORN��q�PS]N`\]S�g

� �� � &���# % �!& ' ��&���� ��� � ����� ��&S�
Ò >@6K¬L8?>@¹PÆh9_¨�67¬L>�¼f6)¸{8?¬f©�°o©�ªF9]¬L±{°)6�ª0· �fº
o¯w±{¯L9�8?6)«�8?6�ª_6)±`9�9_¨{608_6K¬L>f�©�ª:9?¬f±{°"6Kª
¸[6)9FË76�6)±
9_¨�6��¬L9?¬�¬f±{è9_¨�6�¬f«�«�8?¯mÁq©�´�¬d9?©@±�¼�ª_«�>@©�±�6�° = 8_®P6f¶�âT±Ü¯f8]o6�8j9_¯�¯f¸o9]¬L©�± ¬�¸[6)9:9_6�8
¬L«�«�8?¯mÁo©@´�¬L9_©�¯f±»Æd©@97©�ª�¬!ª:9?¬f±{�¬f8?j¬L«{«�8_¯`¬f°]¨�©@±�©�´j«�>�©�°)©R9C° = 8?®f6�¬f±{�ª = 8:²�¬P°"6CÄ�9_9_©�±�¼
9_¯ = ª_6$É�©�±{ª:9_6K¬f�¯L²C· �fº�É�9?¨�6�Ë76�©@¼P¨`9_6�.>�6�¬fª:9FÉoª_æ = ¬f8_6Kª7ª = ´

� " ·��qº �
	
�
� � 

Ï�� �:� ·
	 ���  �<	 ��� � º�Ñ � � · ��ÐKº

Ëw©R9?¨�°"6�8:9]¬L©�±4«�¯Pª_©@9_©�®f60Ë26)©�¼f¨`9?ª�� � Æ)>�6�¬f�©@±�¼C9?¯w9_¨{6�´j¯oo©RÄ[6��¯P«o9_©�´j©@ÇK¬d9_©�¯f±v«�8?¯f¸{>@6�´
	�·��Pº � � " ·��qº� �  !

·��`º��� � ��·��oº ����� ��·��qº  Å�©@± � · � �fº

âFo6�¬f>@>�¹fÆq9?¨�6�Ë76�©@¼P¨`9?ªCË2¯ = >��¨[¬m®f649_¨�6v®d¬L> = 6Kª

� �:� Ð
F , � · 	 �<�  �<	 ���  º F � · �fÈPº

Ëw¨�6)8?6 � ©�ª49?¨�6�ª:¯P> = 9_©�¯f±À9_¯�· � �Pºh¶»§C¨�6�±»Æ�9_¨{6�Ë76�©@¼P¨P9?6��>@6K¬fª:9FÉqª?æ = ¬L8?6�ª$ª = ´&· ��ÐKº
Ë7¯ = >��¸[6�¬,¼f¯q¯o�¬f«�«�8?¯mÁq©�´�¬d9?©@¯P±�¯L²»9?¨�6�ª_æ = ¬f8_6K�� = °">�©�o6K¬L±�o©�ª:9?¬f±{°"6Kª)Æoª_6)6�Ï@Ð	�mÑI¶
§C¨�6!²³¯P>@>�¯dËw©@±{¼ 
 8?6)Ë26)©�¼f¨`9-«�8?¯o°"6K = 8?6 �{©�ª-�6�ª?°"8?©@¸�6�(©�±éÏ@Ð	�dÑWç[©R94©�ª$ª:©�´j©@>�¬L8$©@±�ª_«�©�8_©@9
9_¯�®d¬L8?©@¯ = ª28_6�>�¬L9_6K�´j6"9?¨�¯o�ªw¯f²�Ë26)©�¼f¨`9_6K�>�6�¬PªF9:Éqª?æ = ¬L8?6�ª�¶

·³âI9?6)8]¬d9_©�®f64Ä�9_9_©�±�¼�«�8?¯o°"6� = 8_6mº
Ðf¶ Ò ¯f´j« = 9?6.¬f±�©@±{©R9?©�¬f>2ª_¯f> = 9_©�¯f± � �  � ·< :����º!¸`¹�°]¨�¯q¯`ª:©�±�¼�9_¨{6�Ë26)©�¼f¨`9?ª�� � � ÐPÆ
� � Ð�������������¶���6"9 � � Ðf¶

�o¶ Ò ¨�¯q¯Pª_6w9_¨{6-Ë26)©�¼f¨`9?ª�� �:� Ð � F , � � ��� ·
	 �<�  �<	 �<�  º F ¬L±[�°"¯P´�« = 9_6-9_¨�6$±�6)Ë ª_¯f> = Â
9_©�¯f± � � � /� � ¯L²w· � �Pºh¶



� r ��S?DTH�����PHTHFakS?D

È�¶CâI²4¬Í°"6�8:9]¬L©�±�9_6�8_´j©�±{¬d9?©@¯P± °)8_©@9_6�8_©�¯f±é©�ª�ª?¬d9?©�ª:Ä{6��·³6P¶ ¼[¶@Æ�9?¨�6�©@´j«�8?¯d®f6�´�6�±`9,¯L²
� = °)>@©�o6K¬L±À�©�ª:9?¬f±{°"6Kª$¬f±{��m¯P8-9?¨�6�°]¨{¬L±{¼f6�¯f²�Ë26)©�¼f¨`9?ª4ªF9]¬m¹oª-¸�6)>�¯dË ¬�°"6)8_9?¬f©@±
>@©�´j©R9hº-9_¨�6�±Àª:9_¯f«�Æ � � � /� � ©�ª$9_¨{6�¬f«�«�8?¯mÁq©�´�¬d9?6�ª:¯P> = 9_©�¯f±»¶»Ã-9_¨�6�8_Ëw©�ª_6�©�±{°"8?6�¬Pª:6
��¸q¹�Ð�¬L±[�°)¯f±`9_©�± = 6vËw©R9?¨ �`9_6�« ��¶

âT±�9_¨�6$¯f8?©@¼P©@±[¬L>[¬f>@¼P¯f8?©R9?¨�´�ÏRÐ��mÑIÆL9_¨{6$°"¯P´j« = 9?¬L9_©�¯f±�¯f²
9_¨�6$±�6"Áq9Cª:¯P> = 9?©@¯P±�©�± �`9_6�«�Ð
8_6Kª:«»¶���8_6Kæ = ©@8?6�ª-9_¨{6�ª_¯f> = 9_©�¯f±À¯L²7¬.¼f6�±�6)8]¬L>�©�Ç)6��6)©�¼f6)±q®d¬L> = 6,«�8_¯P¸�>�6)´�¶
57¹�ª_©�´ = >@Â
9?¬L±{6)¯ = ª:>�¹À¬f«�«�8?¯mÁq©�´�¬d9?©@±�¼�«�¯f©�±`9?ª�¬f±{�¬fª?ª_¯q°)©�¬L9_6KÀ±{¯f8?´j¬f>0®f6K°h9?¯f8]ª)Æ»Ë26�¨{¬m®P6j9_¯
ª:¯P>@®P64¬�ª_¹oªF9?6)´Ì¯f²>�©@±{6�¬L8C6Kæ = ¬d9_©�¯f±[ªC©@±{ª:9_6K¬f
¶

� �� � '�� � � �!��"�# �!%�&$"�� ����� ��� &"� � � �/�
� ª:©�´j©@>�¬L8�©R9?6)8]¬d9_©�®f6�«{8_¯o°"6K = 8?60°)¬f±4¸�67¬f«�«�>�©@6K$9_¯w9?¨�60±�¯P8_´�¬L>f®f6�°"9_¯P8?ª�·<" � º � �  ������� � 	
Ëw¨�©�°]¨�¬L8?6�¬fª?ª:¯o°)©�¬L9_6��Ëw©R9?¨�9?¨�6�¼f©�®f6�±Í{¬d9?¬{¶�âI9!©�ª�¬f±{¬L>�¯f¼P¯ = ª-9_¯�9_¨{6�´�6)9_¨�¯oÍ¯L²

 «{¬f8?¬f´j6"9_6�8°)¯f8?8_6K°h9?©@¯P±��)²³¯P8�«{¬L8]¬L´j6"9?8_©�°�° = 8?®f67¬f±{�ª = 8_²�¬f°)6�Ä�9_9_©�±�¼{ÆLª_6)6vÏ Þ�Æ �q6�°"9_©�¯f±
�{¶ �{¶ ÈdÑI¶�§C¨�6)8?6fÆ�9_¨�6�±�6)Ë�«{¬f8?¬f´�6)9_6�8?ªj¯f²�¬�«[¯P©@±`9.¬f8_6�°]¨�¯`ª:6�± ¬f°)°)¯f8]o©�±�¼�9_¯�9?¨�6
>@¯o°)¬L9_©�¯f± ¯L²v©R9]ª�±�6K¬L8?6�ª:9j±{6)©�¼f¨q¸[¯P8j¯f± 9_¨�6�¬f«�«�8?¯mÁo©@´�¬d9?©@±{¼Í° = 8_®P6�8_6Kª:«»¶0ª = 8_²�¬f°)6fç
9_¨�6�¹.¬L8?6$9_¨�6�± = ª:6K�²³¯P8�°"¯P´�« = 9_©�±�¼�¬L±�©�´�«{8_¯d®P6��ª_¯f> = 9?©@¯P±»¶

�q©@´j©�>�¬f8_>�¹fÆ2Ë26�´�¬m¹ = ª:6À9_¨{6À¼P8?¬Po©@6�±`9?ª�¯f²!9_¨{6�Ä{8]ª:9�¬L«{«�8_¯mÁo©�´�¬d9_©�¯f± ¬L9.9?¨�6
�¬d9]¬ � � ©@±�¯P8?�6)8�9?¯!¬fm¾ = ª:909?¨�6�±�¯P8_´�¬L>{®f6�°"9_¯P8?ª " � ¶ Ò >@6K¬L8?>@¹PÆd9_¨{6�>@6�±�¼L9?¨{ª�¯f²�9?¨�6�ª_6
®f6�°"9_¯P8?ª�Ëw©@>�>C¸[6�±�¯f±oÉ = ±�©@²³¯f8?´ ©�±é¼f6�±�6)8]¬L>W¶�âT±è¯f8]o6)8�9_¯�¬m®f¯P©��°)¯f±`9_8]¬f°"9_©�¯f±�9?¯À¬
ª:6Kæ = 6)±{°)6.¯f²$± = >�>w®f6�°"9_¯P8?ª�Æ�Ë26(ª_°�¬L>�6�9?¨�6)´ ª = °]¨è9_¨[¬d9j9_¨�6(ª = ´*¯f²-9_¨{6�ª?æ = ¬L8?6�
>@6�±�¼L9?¨{ªC6�æ = ¬f>�ª�� ��Æ

	
�
� � �

F " � F � � � � · � �`º

§C¨�©�ª�>@6K¬f�ª29?¯j9_¨�6v²³¯P>@>�¯dËw©@±{¼,´j¯oo©@Ä{6� �`9?6)« �,¯L²9_¨�6�©@9_6�8?¬L9_©�®f64Ä�9_9_©�±�¼�«�8?¯q°)6� = 8_6
²³8_¯P´ 9_¨�6�«{8_6�®`©�¯ = ªwª:6K°h9_©�¯f±�à
�	� � Ò ¨�¯q¯Pª_649_¨�6�±�¯P8_´�¬f>�®P6�°"9_¯f8]ªw¬f°�°"¯P8?o©�±�¼�9_¯

" � � � �
 	�

 � 

F , � � ��� · 	 
 �  �<	 
 � � º F �
, � � ��� · 	 �<�  � 	 �<� � ºhç � � Ð��������?����ç · � �fº

¬L±{�°)¯f±`9_©�± = 6vËw©R9?¨.9?¨�6�¯f8?©�¼f©�±{¬L>��`9?6)« �o¶
Ò >@6K¬L8?>@¹PÆL¬L>�ª:¯49_¨{6w9_6�8_´j©�±{¬d9?©@¯P±�°)8_©@9_6�8_©�¯f±�©@± �q9_6)«�Èv¨{¬Pª�9_¯�¸�6w´j¯oo©RÄ[6�
ÆP¸`¹�9?¬f½`©�±�¼
9_¨�6!°]¨{¬f±�¼f64¯L²9_¨{6!¬fª?ª:¯o°"©�¬d9?6��±�¯f8?´�¬L>
®f6K°h9?¯f8]ª7©�±`9_¯�¬f°�°"¯ = ±`9�¶

Ã$±�6v´j¬m¹�©�o6�±`9_©@²³¹�9_¨{6�±�¯f8?´�¬L>�®f6K°h9_¯P8?ª
" " � ·�" � º � �  ������� � 	 · � �Pº

Ëw©R9?¨Í¬.ª:©�±�¼f>�6�®f6�°"9_¯P8 " " � � � 	 ¶�§C¨{6,®P6�°h9?¯f8]ª$ª?¬d9?©�ª:²³¹q©@±{¼À· � �`º�²³¯f8?´�9_¨�6�ª_«�¨�6�8_6� �B= ��	�  Ëw©R9?¨(8?¬Po© = ª� � ¬f±{(°"6�±`9_6)8$¬d9w9_¨{6�¯f8?©�¼f©�±»¶�§C¨�6�¬Pm¾ = ª:9_´j6)±`9-¯f²9?¨�6



�[S]B�GIH��dGF�d�`B)DFS]G0�`HTHFOkN`b4X�Y»B)aRb�S]�PD:B)Ok\$GTePaROkNPSw\]�PDFQmS?G � �

X)DFORb�OkN��

4������ �
	�4�� )� ����� )� � 8 8 )�� �  � � �  �

+��14å�Pe�J`B"HFS 8
+ � 4åXKaRJ 8

l e`^`S_DFS�� ��� � ��� �

� � �

9�:<; �! �� x2S?XKE�S?HTDFOk\2OkNdHFS?DFefDFS?H:B)HFOkXKN,X�Y[HF^`S�N`X�DFE!B)aoQmS]\?HFX)D0BKJ"�I�PGIHFE�S]NdHhgfZ�^`SCB"DTDFXh�0G�"$#&%
DFS?ePDFS]GTS]NdH0HF^`S2QKB)aR�PSCX�Y
HF^PSCN`X)DFE!B�a�QmS]\_HFX�D�eqB"DTH(' 4�� 8�X�Y�HF^`SCX��f�WS]\?HFOkQmSwY��PN`\?HFOkXKN{g

±�¯f8?´�¬L>�®f6�°"9_¯P8?ª2°)¬f±�¸�64©�±`9_6�8_«�8?6"9?6�.¬fª7²³¯f>�>@¯dË�ª�¶q§C¨�6v±�6)Ë ±{¯f8?´j¬f>�ª " "$¬L8?6-²³¯ = ±{
¸`¹�©@±`9_6�8?ª_6�°"9_©�±�¼�9_¨�6�8]¬m¹

&(· , � � ��� ·
	 ���  �<	 ��� � º:º � �  ������� � 	 � & ��� / � · �`ÝLº
Ëw©R9?¨.9?¨�6�ª:«{¨�6)8?6fÆoª_6)6 �©@¼ = 8_6!Ýq¶�§C¨{64±{¯f8?´j¬f>�®f6�°"9_¯P82«[¬L8_9 !

·��`º7¯L²�9_¨�6�¯P¸o¾F6�°"9_©�®f6
² = ±{°h9?©@¯P±�´j6�¬Pª = 8?6�ª�9_¨�64o©�ª:9?¬f±{°"6-¯L²�9_¨�6$¼f8]¬fo©�6)±`9]ª�·³Ëw¨�©�°]¨�¬f8_6�¬f>�ª_¯!°"¯P±{ª:©�o6�8_6K�¬fª
¬�«�¯f©�±P9�©�± � ��	 º�¬L±{�9_¨�6v·³«�8?6)®q©�¯ = ª]º
±{¯f8?´j¬f>�ª�" "d¶ Ò ¯P±{ª:6Kæ = 6)±`9_>�¹fÆ)9_¨�6C¬fd¾ = ªF9?´j6)±`9
¯L²29_¨�6�±{¯f8?´j¬f>0®f6K°h9?¯f8]ª�· � �Pºv¬L>�Ë2¬m¹oªv>�6�¬P�ª49_¯�¬(ª_´�¬L>�>@6�8�®d¬L> = 6�¯L² !

·��qºhÆ¬fªv9?¨�6
±�6)Ë ±�¯f8?´�¬L>�ª�"$"v¨{¬m®f6$9_¨�6�´j©�±�©�´ = ´ «[¯`ª_ª_©�¸�>@6�o©�ª:9?¬L±[°"64²³8_¯P´Ì9?¨�6�¼f8]¬fo©�6)±`9]ª)¶

� �� � ����� � ��&S�
§C¨�6v´�¯oo©@Ä{6KÀ·�¸`¹ = ª:©�±�¼ �`9_6�« �	��©@±[ªF9?6�¬f.¯L² �`9_6�« �Pº7©R9?6)8]¬d9_©�®f6v° = 8_®P6-Ä�9_9_©�±�¼j«�8?¯LÂ
°"6� = 8_6�¨[¬fªw¸�6)6�±�¬L«�«�>�©�6��9_¯j9?¨�6��¬L9?¬j¯f²9?¨�6!«�8?6)®q©�¯ = ªC6)Á�¬L´j«�>�6�ª�Æ{ª:6�6 �©@¼ = 8?6�ª �
¬L±{ ��¶[§C¨�©�ª$>@6K¬f�ª-9_¯�9?¨�6�±�¯f8?´�¬L>�®P6�°"9_¯f8]ª!·<" � º � �  ������� � 	 ¬f±{�9_¨{6�¬f«�«�8?¯mÁq©�´�¬d9?©@±�¼
° = 8?®f6Kª7Ëw¨{©�°]¨�¬L8?64ª_¨�¯dËw±�©@± �©@¼ = 8?6�ª �j¬L±{�Þ�¶�§C¨�6Kª:6v8?6�ª = >@9C¨[¬m®f64¸[6�6)±�¯f¸o9]¬L©�±�6�
¬d²å9_6�8vÐ	��©R9?6)8]¬d9_©�¯f±[ª7¯f²»9_¨{6$Ä{9:9_©�±�¼j«�8?¯o°"6� = 8_6P¶qâT±�¯f8]o6�8�9?¯,²�¬P°"©�>@©@9?¬L9_6$9_¨�6�°)¯f´j«{¬L8_Â
©�ª_¯f±»Æ�9?¨�6,©�±�©@9_©�¬L>�° = 8_®P6�ª$¨{¬m®f6,¸[6�6)±À�8?¬mËw±�©�±Í¼f8?6)¹fÆ�¬L>�¯f±{¼�Ëw©@9_¨�9?¨�6�8_6Kª = >@9�¬d²å9_6�8
Ð	��ªF9?6)«{ª�¶

� ¼P¬f©@±,Ë762Ë267«�8?¯d®q©��609_¨{6 �  ·³9_¯L9]¬L>q6)8?8?¯f8hºhÆ�� � ·�>@6K¬fª:9FÉoª_æ = ¬f8_6Kª?º"Æ�¬L±[ � 
 ·�´�¬dÁqÂ
©@´ = ´ 6�8_8?¯f8hº�±�¯f8?´ ¯f²[9?¨�6�8?6�ª_©� = ¬L>�6�8_8?¯f8]ª)Æd°)¯f´j«{¬L8?6CËw©R9?¨j9_¨�6-©@±�©@9_©�¬L>{®m¬f> = 6�ª�·:Ð�ÞPº"à

F ��� F #� � � ���`Ý2� F ��� F � � �9� È ��Ð � F ��� F 
 � � ��Ð	� �2�
F �
�
F #� �9� ��ÐKÈ � F �

�
F � � � � � � � � F �

�
F 
 � � ��Ð�ÈPÈ � · �5�Pº

� °)°)¯f8]o©�±�¼(9_¯À¯ = 8�± = ´j6)8?©�°�¬L>26"Áo«�6)8?©@6�±{°"6PÆ�9?¨�6.©@9_6�8?¬L9_©�®f6�¬Pm¾ = ª:9_´j6)±`9j¯L²�9?¨�6
±�¯f8?´�¬L>�®P6�°h9?¯f8]ª�>�6�¬f{ª�¯f±�>�¹è9_¯�8?6)>�¬d9?©@®P6)>�¹èª_´j¬f>@>4°]¨{¬L±{¼f6�ª�©@±Ü9?¨�6�ª_¨{¬L«�6�¯L²�9?¨�6
° = 8?®f6Kª)¶ Ò ¯f±{ª_6�æ = 6�±P9?>@¹PÆ"9?¨�6�©�±�©@9_©�¬L>`6�ª:9_©�´j¬L9_6Kª " � ª_6)6�´ 9_¯�¸�6�²�¬f©@8?>�¹$¼P¯`¯o
¶ � >�ª:¯[Æ)9?¨�6
¸�©@¼P¼f6KªF9�©�´j«�8?¯d®f6)´j6�±P90¯f²
9_¨�6$¬L«�«�8?¯mÁo©@´�¬L9_©�¯f±j6)8?8_¯P8?ª�©�ª7¯L²å9_6�±�¬f°]¨{©@6�®f6��©�±�9_¨{6�²³6)Ë
Ä{8?ª:9-ª:9_6)«[ªw¯L²9_¨�6�©R9?6)8]¬d9_©�®f64Ä�9_9_©�±�¼�«�8?¯o°"6K = 8?6fÆ�¬L±[�9?¨�6!6)ß�6K°h9?ª�¯L²9_¨�6!8?6)´�¬f©@±�©�±�¼
ªF9?6)«{ª!¬f8_6�8]¬d9?¨�6)8!ª_´�¬L>�>Î¶ �©@¼ = 8_6(Ð���ª:¨�¯dË�ª�9_¨�6 � � ±{¯f8?´jª!¯L²29_¨�6�8?6�ª_©� = ¬L>�6)8?8_¯P8�Æ
¬L±{�9_¨�6�¬f±�¼f>�6$¸�6"9FË26)6�±.±{6)Ë�¬f±{.¯f>��±�¯P8_´�¬f>�®P6�°"9_¯f8�" "H� � ��	 Æq²³¯f8C6K¬f°]¨�¯L²�9?¨�6
Ð	�,©R9?6)8]¬d9?©@¯P±�ª:9_6�«{ªC¯L²9_¨�6�«{8_6�®`©�¯ = ª76)Á�¬L´j«�>�6f¶



� p ��S?DTH�����PHTHFakS?D

9�:<; ������� X�DFE!B)a�QmS?\?HFX�DFG�XK�f�
H:B�OkNPShJ*B)Y�HFS_D � sµGIHFS]ePGÖX�Y
HF^`S�E�XLJPOU�`ShJvOUHFS?D:B)HFOkQmS7\]�PDFQmS
�`HTHFOkNPb�ePDFXd\]S]JP�PDFS�cC\]X�E�eqB)DFS
�0OUHF^ÖHF^`S ORNPOUHFO@B)a�Q�B�ak�`S?GéOkN
��OkbK�fDFS-sLg

9�:<; ����� � ePePDFXh�fORE!B"HFOkN`b
\]�fDFQmS]GÖX��PH:B)ORNPShJ*B)Y@HFS?D � s
GIHFS]ePGwX�YHF^PSvE�XLJPOU�`ShJ�OkHFS_D:B)�
HFOkQmS�\]�fDFQmS�PHTHFORNPb2efDFXd\]ShJP�fDFSKg
Z�^`S!OkN`OUHFORB�a\]�PDFQmS?GB4åGTS?S,B)akGTX
��OkbK�fDFS ��8»B)DFS�GT^`Xh�0N�OkNvb)DFS?Vdg

right example (noisy data)

L2 error

0.7

0
1 6 12 iterations

left example

angle (in degrees)
10.0

0
61 12 iterations

9�:<; � =��[� Z�^`S�� � N`X)DFEÜX�Y`HF^`S�DFS?GTO@Jf�qB)aPS?DTDFX)DFG 4åakS?Y�H�8�B)NqJ-HF^PS�B)N`bKakS#4åOkN$JPS]b)DFS]S]GA8��oS?HW�S]S]N
NPS?�èB�N`J,XKaRJ�NPX�DFE!B)a[QmS?\?HFX�D 4åGA8 + �
	 � � � Y�X�D0HF^PS � s$OUHFS?D:B"HFORX�N�GIHFS]e`G]g



�[S]B�GIH��dGF�d�`B)DFS]G0�`HTHFOkN`b4X�Y»B)aRb�S]�PD:B)Ok\$GTePaROkNPSw\]�PDFQmS?G � n

� ¢��-¥ 5_¤-£$¦:�,+Ö¡ 1:(*)�¡��#&
¿À6�¨{¬m®P6��6�ª?°"8?©@¸�6�Í¬�±�¯d®f6�>�9_6�°]¨{±�©�æ = 6�²³¯P8vÄ�9:9?©@±�¼(©�´j«�>�©�°)©R9?>@¹Ío6"Ä{±{6��¬L>�¼f6�¸�8?¬f©�°
ª:«�>�©�±�6�° = 8?®f6Kª�9_¯ «{>�¬f±{¬L8�ª?°)¬L9:9_6�8_6K��¬d9]¬�¶�52¹�ª_©@´ = >@9?¬L±{6)¯ = ª:>�¹�¬f«�«�8?¯mÁq©�´�¬d9?©@±�¼
«[¯P©@±`9?ª�¬f±{é¬Pª_ª_¯o°"©�¬d9?6��±{¯f8?´j¬f>C®f6�°"9_¯P8?ª�Æ�Ëw¨{©�°]¨Ü¬L8?6.6KªF9?©@´�¬L9_6�é²³8?¯f´ 9_¨{6�{¬d9?¬{Æ
¯f±�6v¯f¸�9?¬L©�±{ª�¬�´j6"9?¨�¯o�Ëw¨�©�°]¨�©�ªw¸�¯L9_¨(°)¯f´j« = 9]¬d9_©�¯f±[¬L>�>@¹�ª_©�´�«{>@6PÆ{¬fª29?¨�6�8_6Kª = >R9�©�ª
¯f¸o9]¬L©�±�6�,¸q¹�ª:¯P>@®q©�±�¼v¬4ª_¹oªF9?6)´ ¯L²[>�©�±�6�¬f8�6�æ = ¬d9?©@¯P±{ª�Æm¬f±{,¼f6)¯P´j6"9_8?©�°)¬L>�>�¹�©@±q®d¬L8?©�¬f±`9�Æ
¬fª�±�¯�¬ = Áo©@>�©�¬L8?¹�±�¯f8?´�¬L>�©@ÇK¬d9?©@¯P±À¯f²79?¨�6�ª_«�>@©�±�6�°)¯q6"ä�°"©�6)±`9?ª!©�ª�±{6)6��6�
¶�¿À6�©@¼P¨P9?6�
>@6K¬fª:9FÉqª?æ = ¬L8?6�ªv¬f±{�¬L±�©@9_6�8?¬L9_©�®f6�¬fm¾ = ªF9?´�6�±`9,¯L²C9?¨�6�±�¯P8_´�¬L>�®f6�°"9_¯P8?ªv¨{¬m®P6j¸[6�6)±
= ª:6K�©@±�¯f8]o6)8C9?¯j©@´j«�8?¯d®f6$9_¨�6�©�±�©@9_©�¬L>»8?6�ª = >@9�¶

� ªwo6�´�¯P±{ª:9_8]¬d9_6K�©�±.9_¨�©�ªw«{¬f«[6�8�Æo¸�¯L9?¨.9?¨�6�«�8?¯f¸�>�6)´�ªC¯f²�©�´�«{>@©�°"©@9�·�¬f>@¼P6)¸�8]¬L©�°�º
¬L±{,«{¬L8]¬L´j6)9_8?©�°2° = 8?®f67Ä�9_9_©�±�¼�°)¬L±�¸�6�o6�¬f>R9�Ëw©@9_¨�¸`¹,ª:¯P>@®q©�±�¼4°)6)8_9?¬f©@±jª:6Kæ = 6)±{°)6�ª¯L²
ª:¹oª:9_6)´�ª-¯L²0>�©@±�6K¬L8$6�æ = ¬d9?©@¯P±{ª�¶[§C¨�6�Ä�9:9?©@±�¼.¯L²0«{¬f8?¬f´j6"9_8?©�°!° = 8?®f6Kªw±�6�6��ª-9_¨�6,6�ª:9_©@Â
´j¬L9_©�¯f±j¯L²
¬ = Áq©�>�©�¬f8_¹�«{¬f8?¬f´j6"9_6�8�®d¬L> = 6�ª�ÆdËw¨�©�°]¨j°�¬L±�9_¨{6)±j¸[6w©@9_6�8?¬L9_©�®f6�>@¹!©�´j«�8?¯d®f6�
®`©�¬v«{¬f8?¬f´�6)9_6�80°"¯f8?8?6�°h9?©@¯P±»¶ � ±[¬L>�¯f¼f¯ = ª_>@¹PÆL° = 8?®f6CÄ�9_9_©�±�¼!Ëw©@9_¨�©�´j«�>@©�°"©@978?6)«{8_6Kª:6�±P9]¬dÂ
9_©�¯f±{ª28?6�æ = ©�8_6Kª�¬ = Áq©�>�©�¬f8_¹�±�¯f8?´�¬L>�®f6K°h9_¯P8?ª�ÆfËw¨{©�°]¨�°)¬L±�9_¨�6�±�¸�64¬Pm¾ = ª:9_6�»Æ`©�±�¯P8?�6)8
9_¯�¯f¸�9?¬L©�±�¸[6)9:9_6�8�8?6�ª = >R9]ª)¶

� >�ª:¯[Æ�9_¨�6�´j6"9?¨�¯o�«{8_6Kª:6�±P9?6�À©@±Í9?¨�©�ª!«{¬L«�6)8!°�¬L±Í¸[6�ª_6)6�±Í¬Pª4¬�°)¯f±`9_8?©@¸ = 9_©�¯f±
9_¯�´j6"9?¨�¯o�ªw²³¯P8-¬L«�«{8_¯mÁo©�´j¬L9_©�±�¼j = ¬L>��¬d9]¬�¶{§C¨{¬L9�©�ª�Æ{¬�° = 8_®P6�8_6Kª:«�¶�ª = 8_²�¬f°)6�©�ªw9_¯
¸[6�¼f6�±�6)8]¬d9?6��¸q¹�¬L«{«�8_¯mÁo©�´�¬d9_©�±�¼(9]¬L±�¼P6)±`9?ª,8?6�ª_«»¶�9]¬L±�¼P6)±`9,«{>�¬f±�6�ª�Æ�8?¬L9_¨�6�8�9?¨{¬L±
«[¯P©@±`9?ª�Æ[°"²F¶Ï@Ð��LÑW¶
Ã = 8$° = 8?®f6vÄ�9_9_©�±�¼.ª?°]¨�6)´j6��6�¬L>�ª�Ëw©@9_¨ 
 ´j©@Áq6K ���¬d9]¬�Æ{Ëw¨{©�°]¨�¬f8_6
¯f¸o9]¬L©�±�6�.¸q¹.°"¯P´�¸�©�±�©�±�¼j«[¯P©@±`9�¬L±[�9]¬L±�¼P6)±`9w©@±�²³¯f8?´j¬L9_©�¯f±»¶

§C¨�6�ª = °�°"6Kª_ª2¯L²9_¨{6v° = 8?®f64Ä�9:9?©@±{¼�ª_°]¨�6�´j64o6�«[6�±{�ªw¯P±�9?¨�6�8?¯f¸ = ª:9_±{6�ª?ª7¯f²�9?¨�6
´�6)9_¨�¯o(Ëw¨{©�°]¨�©�ª = ª_6��²³¯P8-6�ª:9_©�´�¬d9?©@±�¼j9?¨�6�±{¯f8?´j¬f>»®f6K°h9?¯f8]ª2²³8_¯P´ 9?¨�6��¬L9?¬�¶�§C¨�6
ª:6�±{ª:©@9_©�®q©R9F¹(¯f²�9?¨�6j8_6Kª = >@9vËw©R9?¨À8?6�ª_«[6K°h9v9_¯�6)8?8?¯f8]ª-°"¯P±`9?¬L©�±�6K�©�±�9?¨�6��¬d9]¬.ª_¨�¯ = >�
9_¨�6�8_6)²³¯f8?64¸�6!¬L±[¬L>�¹`Ç�6�
¶

� = 9 = 8_6�8?6�ª_6�¬f8?°]¨�Ëw©@>�>�²³¯o° = ª!¯f±Í©@´j«�>�©�°)©R9?>@¹Ío6"Ä[±�6��¬L>�¼f6�¸�8]¬L©�°,ª_«�>�©@±�6�ª = 8_²�¬f°)6f¶
Ã$±�6�9_¨{6!¯f±�6�¨{¬L±{»Æ{Ë26!«�>�¬L±�9_¯�6"Áo«�>�¯f8?6v9_¨�6 = ª:6!¯f²�>@¯dË2Éoo6)¼P8_6�6vª_«�>�©@±{6�ª = 8:²�¬P°"6�ª�Æ
ª = °]¨�¬fªCæ = ¬f�8_©�°)ª2¬L±{�° = ¸�©�°)¯f©��ª�ÆP²³¯P8wª = 8_²�¬f°)6-Ä{9:9_©�±�¼�¬L«{«�>@©�°)¬L9_©�¯f±{ª�¶�Ã$±�9?¨�6$¯f9_¨�6�8
¨{¬L±{»Æfª = 8:²�¬P°"6�ª�¯f²�¨{©@¼P¨�6)80¯P8?�6)8�Ëw©�>@>�¸�6 = ª_6�j©�±j¯f8]o6)8�²³¯P8�´�¯P8_6�°)¯f´j«�>�6"Á�¯P¸o¾F6�°"9?ª�Æ
Ëw©R9?¨�«�¯L9?6)±`9_©�¬L>�¬L«�«�>�©�°)¬d9?©@¯P±{ª2©@±�8?6)®P6)8]ª:646)±�¼P©@±{6)6)8?©�±�¼{¶

� 1 � 1�¡ 1��-¥ 1�&
� g��B"�IB"�_c'-7g �»g 4�s � � � 8����P�`akOk\hB)HFOkX�N`G]c!BhQ�B�OkaRB��`akSèB)H������
	����������	�������������	������������� !�

" � " ��#�����$�%&('�%�)�('�%�����	�%��*�+),	sLg��B"�IB"�_c,-7g ��g.-f�W^PEjcd�_g.- � B"DTDFS]N[c �fg 4 � uKu��>8�/2Okb�^`S?D��!07D:JPS?D0�ÎNLHFS_DFeoXKaRB)HFOkXKN,B�N`J �{ShB�GIH��
l �d�qB)DFS?GwB�ePePDFXh�fORE!B"HFOkXKN�M2GTOkN`b,�WE�ePaROk\]OUH � akbKS]�fD:B�Ok\ l �fDTYåB)\]S]G]g � -�i Z[D:B�NPGFB�\?HFOkX�N`G
X�N�x7D:B)e`^`Ok\]G =�� c �ms�n � ��rdndg

�fg��B"�IB"�_cF-7g ��g.-+17�[c`x$g 4 � uKuKn�8 l e`akOkN`SCB�e`efDFXh�POkE!B"HFORX�N`G0X�Y�DFShB�a[B�akbKS?�PD:B�Ok\-GT�PDTY�B�\]S]G]g �Pg
l VfE4�[g -XKE�e`�fHhg � � c2� � �h� ��� �

rPg �PX�DFGTS?Vdc`A4g.-���B)DTHFS?aRG]c�2�g 4 � uKu���8 l �PDTY�B�\]S ��OUHTHFORNPb��0OkHF^3/7OkS?D:B)DF\:^`Ok\hB)a l e`akOkN`S?G]c � -�i
Z{D:B�N`GFB)\?HFOkXKNPG7X�N�x7D:B�eP^`Ok\]G = � c � �)r�� � p � g�Lg���S?DFNqB"D:JPOkN`Oåc �g.-f��B"�IB"�_c,-7g ��g.- -^`S?N[c �Pg.- l \:^`O.4mX�DFS�cdA4g 2-g,4 � uKu�u>8 � �fHFXKE!B"HFOR\52�S]\]XKNf�
GIHTDF�P\?HFOkXKN�X)Y �)A - � Aéi�XLJPS]akGY@DFXKE�ACOkbKOUH:B�a l \hB�NPG]gm�ÎNLHhg��Pg5-X�E�e[gLx2S?XKEjg � e`ePa³g � c
�KsKn � �mn � g



� t ��S?DTH�����PHTHFakS?D

pfg���XdS]^`Ejc � g.- �»D:B)�PHF�]GT\:^[c / 4 � uKu��>8 � �PE�S?DFOk\hB�a�E�S?HF^PXLJPG]g � � ��S?HFS?DFG]c � S]akakS]GTakS?V
4�ijB)GTG]g 8_coB�N`J��7ORS_��S]bfco��D:B)�`N`GT\:^d��S]Okbfg

nLg �`B)DFOkN[cqx$g 4 � uKu���8 � M 27�Í\]�fDFQmS]G0B)NqJ,GT�fDTYåB)\]S]G]g � � ��S?HFS?DFG]c � S]akakS]GTakS?V�4�ijB�GTG]g 8_g
tfg /7XKePeoSKc�/$g.-fACS�2�XKGTSKc`Z2g.-qAC�P\_^`B�E�e[cdZ2g -oi�\]ACX�NqB�aRJ�c �Pg.- l HF�PS?HF�]akSKc � gF4 � uKuKs�8 l �fDT�
Y�B�\]SCDFS?\]XKNPGIHTDF�`\?HFOkXKNjY@DFXKE �PN`X�DFbKB�NPOR�?ShJ�eoXKOkNdHFG]g -XKE�e`�fHFS?D7x7D:B�eP^`Ok\]G �
� cqn � �fn�tLg

ufg /7XKGT\:^`S�4oc��Pg.-���B)GTGTS?Dhc�A4g 4 � u�u �>8 �P�`NqJPB�E�S]NdH:B)aRG$X�Y#-XKE�e`�fHFS?D � ORJPShJ�x2S]X�E�S?HTDFOk\
A2S]GTOkbKN[g � � ��S_HFS?DFG]c � S]akaRS?GTaRS_V 4�ijB)GTG]g 8_g

��� g /7XKGT\:^`S�4oc�Pg.- l \:^d��B�NPS]\ 4mSKc"M$g 4 � uKuKn�8��WNdHFS?DFeoX�a@B"HFOkXKNvB)NqJ-B�ePePDFXh�fORE!B"HFOkXKN��0OkHF^-DF�`akShJ
GT�fDTYåB)\]S]G]g��ÎN�� -�DFOke`ePG]c�2�g�4åShJ{g 8CZ�^PS�ijB)HF^`S?E!B)HFOk\]GwX�Y l �PDTY�B�\]S?G��7�T�T�_c{�WNfY�X)DFE!B)HFOkXKN
x2S?XKE�S?HFS?DFG]c � OkN`\:^`S?GIHFS?Dhcos � � �fs��KsLg

� � g ����PHTHFakS?Dhcm�7g54 � uKuKn�8 l �fDTYåB�\?S��`HTHFOkN`b��`GTOkN`b2\]XKNLQmS?�wHFS?N`GTX�D��mePDFXLJf�`\?H�GTe`akOkN`S?G]g��Pg>-XKE�e{g
� e`ePa³g`ijB"HF^[g � � cqs��?�mrKrfg

� sLg��wX)D:B�G]cqx$g A4g.-���B�4LakOkG]c ��g A4gF4 � u�uKu>8_c,-XKNLQmS?�fOUHWV!\]X�NqJfOkHFOkX�N`G0Y�X�D�e`B)D:B�E�S_HTDFOR\CHFS?N`GTX�D��
efDFXLJP�P\?H�����GTe`akOkN`SwGT�fDTYåB�\?S]G]g � JPQog -XKE�e`�fHhg`ijB)HF^[g =�� cos�u � � � � uLg

� �fg,�{S]SKc2�_g �	�vg14�s � � � 8_c -�PDFQmS(DFS]\?XKN`GIHTDF�P\?HFOkXKNÜY@DFXKE&�`N`X)DFbmB)N`Ok�]ShJÜeoX�ORNdHFG]g#-XKE�e`�fHhg
� ORJPShJ�x2S]XKEjgfACS]G]g =  c � p � � � nKndg

� rPg �
D:B)HTHhc
�-g$4 � uKtKn�8�ACOUDFS]\_H �[ShB)GIH�� l �L�`B)DFS]G���OUHTHFOkN`bÀX�Y � akbKS]�fD:B�Ok\ l �PDTYåB)\]S]G]g � -�i
-X�E�e`�fHFS?D7x7D:B�eP^`Ok\]G �F= 4 l Okb�b�D:B�eP^�% tmn 8_c � r � � � ��sLg

� �Lg�Z�B��`�POkN[c(2-g54 � uKu � 8 ? GIHFOkE!B)HFOkXKN4X�Y��»aRB�NqB"D -�fDFQmS]G]c l �fDTYåB�\?S]G]cmB)NqJ � XKNPe`aRB�N`B)D l e`B�\]S
-�fDFQmS]G[ACS?�qNPShJC�dVw�WE�ePakOR\?OkH ? �L�`B)HFOkXKNPG��0OUHF^ � e`ePaROk\hB"HFOkXKN`G[HFX ? JPb�S�B)NqJ 22B)N`b�S�WEv�
B)bKS l S]b�E�S]NdH:B)HFOkXKN{gd� ?�? ? Z{D:B�N`G]g��
B"HTHFS?DFN � NqB)aUVPGTOkGB�NqJ�ijB)\_^PORNPS2�ÎNLHFS?aRakOkbKS?N`\]S =�� c
� � � � � � � ��tfg

� pfgwM7E!B�GT�fHF^qB�N{c)i.g.- � B�akaRB�\]S�c � g i.g54 � u�u�r>8 � \]XKE�e`B)D:B"HFORQKS�B�N`B�aUVfGTORG»X)YoB�akb�X�DFOUHF^`E�G
Y�X)D
�PHTHFOkN`b!e`aRB�N`B)D�\]�fDFQmS]G2B�NqJ�GT�PDTY�B�\]S?G�JPS?�`N`ShJ��dV�OkE�e`akOk\]OUHweoXKaUVfN`X�E�ORB�akG]g��WN�� ��ORGT^PS?Dhc
2�g �7g 4åShJ{g 8$A2S]GTOkbKN�B)NqJ�B�ePe`akOk\hB)HFOkXKNPG!X�Y$-�fDFQmS]G!B)NqJ l �PDTY�B�\]S?G 4�ijB)HF^`S?E!B)HFOk\]G�X�Y
l �PDTY�B�\]S]G�� 8_g -aRB"DFS]NqJfXKN �
DFS]GTG]c�07�LY�X)D:J{cPrmu�� ��� � rfg

� nLg � S?DFbK^POåc � - ��ORGT^PS?Dhc 2�g.- 27X��oS?DTHFGTXKN{c$-7g.- � GT^L�fDFXdX�4oc � g14 � u�uKu�8 02�f�WS]\?H.DFS]\]XKNf�
GIHTDF�P\?HFOkXKN!�dVvOkN`\?X�DFeoX�D:B"HFOkN`b4b�S]XKE�S_HTDFOR\�\]X�N`GIHTD:B�OkNdHFG�OkN�DFS]QmS?DFGTS7S]N`b�OkN`S]S?DFOkNPbPg -XKE�e{g
� ORJPShJ�ACS]G]g �F= c �Kp � � ��uKufg


