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I7J�KMLON7IQP$L

RTSVUWSVXZY[�]\WSV^_Y�`aY�UWb�Ydceb�f�gWhiXjSkbl�mceUW\nY�opcqhaXjSVb[�srtc
u�Ydv�fw\WY�oVSkUWx�ceUW\7`aY�ueY�`ZhaY[�sXjSkv+Yy\WY�z{Xj|�v+Skx�`Zc}�
XjSVf�U�~WcehZY�\-feU�Xj|WY���gWokoMr�c�ueY�Y���g�cqXZSkf�U�cq`ZY4xeY�UWY�`jceoTcezWzW`af�ceb�|WY�hyXj|�cqXdb
ceU:X�ce�qY�SkU�Xjfnceb�b�f�gWU�X
ce`a~WSVXjce`a��uqce`aSpcqXZSkf�UWhOSkU*u�Y�oVfHb�SVX��e�)\WY�U{hZSVX��<ceUW\<Y�opcqhaXjSVbnb�fHY[��b�SkY�U�XZh��!ceU{\2b
ceU2|�cqUW\WokY+XjgW`aUWSkU{x
r�c�ueY�hOceh/r�Y�okos�y��f�r�Y[u�Y�`��Mb�feU�ueY�U�XjSVf�U�ceo���UWSVXZY[�]\WSV^_Y�`aY�UWb�Y4v+Y�Xj|{fH\Wh/��f�`dhaf�oVuwSVUWxnXj|{Y�ceb�fegWhaXZSkb[�
ceUW\<Y�opcqhaXjSVb[�srtc
u�YnY���g�cqXZSkf�UWh�hZg{^_Y�`���`Zf�v�U�gWv+Y�`ZSVb
ceo!\WSVhZz0Y�`ahZSkfeU<r#|WY�U�XZfHf���Y�r�hjcqv�zWoVY�h�z_Y�`
r�c�ueY�oVY�UWxeXZ|�ce`aY�gWhZY�\C�

��f�`aY�\Wg{b�Y�XZ|WY#U�gWv�Y�`ZSVb
ceo�\WSVhZz0Y�`ahZSkfeU�SVU��WUWSVXZY[��\{SV^_Y�`ZY�UWb�Y;r�c
u�Y��WY�ok\nb�f�U�XjSVU�g�cqXjSVf�UC���)|Wc�ueY
\WY[u�Y�oVf�z0Y�\�X�r�f��i��gH���]b�f�`a`ZY�b[XjY�\-XZ`jceUWhaz_fe`aXj�*� R�¡��/¢ycqokx�f�`aSVXZ|Wv�h$��r#|WSVb�|-cezWzWo£��\WS£^¤gWhaSkf�U�cqUW\
ceU�XjS¥��\WS£^¤g{hZSkfeUQb�f�`a`ZY�b�XjSVf�UWhtXZf$Xj|WY�hZfeokg{XZSkf�UWh�f�~{X�cqSkUWY�\7~��Qb�f�U�u�Y�U�XjSkfeU�ceoMv+Y�Xj|{fH\Whj¢[�WfeUWY ~�cehaY�\
f�U�Xj|{Y/fe`ZSkxeSkU�ceoHhZY�b�f�UW\w��f�`a\WY�`�r�c�ueYdY��wgWcqXjSVf�U+ceUW\�Xj|WY#feXZ|WY�`!~�cqhZY�\�f�U+c ha�whaXZY�v¦fe�0��`ZhiXa��fe`Z\WY�`
r�c�ueY7Y���g�cqXZSkf�U{h�\WY�`ZS£u�Y�\���`af�v§Xj|{YQhZY�b�f�UW\w��f�`a\WY�`�f�UWYe���;|WYQ�qY��*gWUW\WY�`Zo£�HSVUWx�cqhZhZg{v�z{XZSkf�U*fe�
Xj|{YdR�¡��¨v+Y�Xj|{fH\�Skh�Xj|�c}XtceoVo�okfwb
ceo{Y[�wXj`aY�v�c4ce`aY�b�cegWhZY�\7~���Uwg{v�Y�`ZSkb�ceo©\WSkhaz_Y�`ZhaSkf�UC�)ª�hZSVUWx�Xj|WSVh
cehahZgWv+z{XjSVf�UC�wXj|WYOR�¡��«v+Y�XZ|WfH\Q�W`ZhaX/cqzWzWokSVY�h�XZ|WY�\WSV^_gWhaSkf�UQb�f�`Z`aY�b[XjSkfeU�Y[u�Y�`a��r#|WY�`aYe�_ceUW\7Xj|{Y�U
cezWz{okSkY�hdXj|{Y�cqU�XZS£�]\WSV^_gWhZSVf�U�b�f�`Z`aY�b�XZSkf�U�haY�okY�b�XZSVu�Y�oV�e��~WcehZY�\*f�U�oVfHb�cqXjSVf�UWhdr#|WY�`ZY�Xj|{Y�cqokx�f�`aSVXZ|Wv
¬ gW\WxeY�h�U�gWv+Y�`aSkb�ceo©\WSkhaz_Y�`ZhZSVf�U�XZf4~0YdzW`aY�haY�U�X
�!��U7ceUnceoVXZY�`aU�cqXjS£u�Y�cezWzW`af�ceb�|Q~WcehZY�\Qf�U�XZ|WYdhZcev+Y
cehahZgWv+z{XjSVf�UC�0�;|�c
u�Y$fez{XjSVv�SV­�Y�\�Xj|{Y�R�¡��®cezWzW`af�ceb�|�~���gWhZSVUWxQf�UWo£��okfwb
ceoVSk­�Y�\�\WSV^_gWhZSVf�UC��r#SVXZ|
UWf�ceU�XjS¥��\WS£^¤gWhaSkf�Unb�f�`a`ZY�b[XjSVf�UC��cqX�c�����z0Y�`Zb�Y�U�X�hjc
uwSkUWx+SkU�b�fev�zWgHX�cqXZSkf�U�cqo_b�f�haX$� fe��Xj|{YOb�f�`Z`aY�bl�
XjSVf�U�hiXjY�z©¢�b�fev�z�cq`ZY�\:r#SVXj|:Xj|�cqXdfe��Xj|{Y4��gWoko�R�¡��®\WSV^_gWhaSkf�U�ceUW\�ceU�XjS¥��\WS£^¤g{hZSkfeU:b�f�`Z`aY�b�XZSkf�U¤�d�
��UW\�XZ|�cqXdSkUWb�f�`Zz0f�`jc}XjSkU{x+XZ|WY�R�¡��¯XjY�b�|{UWSk��gWY�SVU�b�f�U�ueY�U�XjSVf�U�ceo���UWSVXZY[�]\WSV^_Y�`aY�UWb�Y4v+fH\WY�okSVUWx�fe`
`ZY[u�Y�`ZhZYl�]XZSkv+YQv�SVx�`jc}XjSkfeU-Y�UWhZg{`ZY�h���U{SVXjYl��\WS£^¤Y�`ZY�UWb�Y�hZf�oVg{XjSVf�UWh�r#S£Xj|�U{f�U�gWv�Y�`ZSVb
ceom\WSkhaz_Y�`ZhaSkf�UC�
Y�ueY�U���f�`;Skv+zWgWoVhZSVueYyhZfegW`Zb�Y�h��

�;|WYyR�¡��°b�f�`Z`aY�b�XZSkf�U¤�Hr#|WSVb�|Qb
ceU7~0YycqzWzWokSVY�\+Xjf4��U{SVXjY�\WSV^_Y�`aY�UWb�Y�htfq�?ceU��nfe`Z\WY�`�SkUnhZz�ceb�Y
ceUW\$XZSkv+Ye�qSkh)cqU�Y��+b�SVY�U�XmceoVXZY�`aU�cqXjS£u�YmXjf gWhaY;fe����UWS£XjY[�]\WSV^_Y�`aY�UWb�Y;cezWz{`Zf
�HSkv�cqXjSVf�UWh�fe�0SkUWb�`ZY
cqhZSkU{x
f�`a\WY�`���R�f�`!±²��³°z{`Zf�~WoVY�v+h��eXZ|WY;b�fev�zWgHX�cqXZSkf�U�cqo{hZz0Y�Y�\�fq�0XZ|WY;��gWoko{R�¡�����b�fe`Z`ZY�b�XZY�\���f�gW`aXZ|H��fe`Z\WY�`
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��UWS£XjYl��\WS£^¤Y�`ZY�U{b�SkU{xn��f�`dXZ|WY�hZY�b�f�UW\w��f�`a\WY�`�ceb�f�gWhiXjSkb$r�c
u�Y�Y���g�c}XjSkfeU�Skh ce~0f�g{X�´H�µ´w�)¶��¸·QceUW\2¶��º¹
XjSVv�Y�h�XZ|�cqXTfe��Xj|WY»hZY�b�f�UW\w��f�`a\WY�`�����f�gW`aXZ|H��fe`Z\WY�`TceU{\4XjY�U�XZ|H��fe`Z\WY�`)b�f�U�ueY�U�XjSVf�U�ceow��UWSVXZY[�]\WSV^_Y�`aY�UWb�Y
v+Y�Xj|{fH\Wh���`aY�haz_Y�b�XjS£u�Y�oV�0¼ ��f�`7¹}��³§zW`Zf�~{okY�v+h��;XZ|WY�SkUWb�`ZY�cehZY�SVU�Xj|WY�haz_Y�Y�\½fe�OR�¡�����b�f�`Z`aY�b�XZY�\
b�fev�zWgHX�cqXZSkf�UWh/Skh/Y�ueY�U�x�`aY
cqXZY�`��d¾:f�`aY�f�u�Y�`��¤XZ|WY$R�¡��¿cezWz{`Zf�ceb�|�cezWzWoVSkY�\�Xjf+Xj|WYO��f�gW`aXZ|H��fe`Z\WY�`
v+Y�Xj|{fH\+��f�`�¹²�À³Áz{`Zf�~WoVY�v+h»`aY���gWSV`ZY�h»f�UWo£�+ce~_feg{Xt¹H�¸Â{�w¹���ceUW\�´q¹�z0Y�`Zb�Y�U�Xtfq�CXj|WY�v�Y�v�fe`a��gWhaY�\
~���Xj|WY�hZY�b�f�UW\H�]f�`Z\{Y�`�����f�gW`iXj|H�]f�`Z\{Y�`»ceUW\�XZY�U�Xj|w��f�`a\WY�`m��UWSVXZY[�]\WSV^_Y�`aY�UWb�Y�v+Y�XZ|WfH\{h��w`ZY�haz_Y�b�XZSVu�Y�oV�e�
R�f�`$Xj|{Y�fez{XjSVv�SV­�Y�\ÃR�¡��ÄcezWzW`af�ceb�|ÅcqzWzWokSVY�\�XZf�XZ|WY���f�gW`aXZ|H��fe`Z\WY�`�v�Y[Xj|Wfw\C��Xj|WY�SkU{b�`ZY�cehZY�SVU
b�fev�zWgHX�cqXZSkf�U�cqo_haz_Y�Y�\�SkhtY[u�Y�U:x�`ZY�cqXjY�`�¼W|{f²r»Y�ueY�`��©XZ|WY v+Y�v+f�`a��gWhjcqx�Y Skh�XZ|WY�hjcev+Y cehtXZ|�cqXt��fe`
Xj|{Y���g{okoMR�¡���cqzWzW`Zf�ceb�|C�

�+|�c
u�Y�XjY�haXjY�\½XZ|WY-R�¡��§ceoVx�f�`ZS£Xj|Wv+h+f�U°v�fw\WY�oVSkUWx�ceUW\°v�SVx�`jc}XjSkfeUÆ��f�`Q~0feXZ|Ácqb�f�gWhiXjSVb
v+Y�\WSkc�ceU{\nY�okcehaXZSkb;Xj`ZceUWhiu�Y�`ahZY�oV��SkhZfqXj`ZfezWSkb#v+Y�\WSkc r#S£Xj|+u�Y�`iXjSVb
ceo0c}�HSkhmfe�Mhi�wv�v+Y�XZ`a����¾:f�`ZY�f�u�Y�`��
��|�c
u�Y�cez{zWokSVY�\ÆXZ|WY�R�¡��Çb�f�`a`ZY�b[XjSVf�U�Xjf<v�fw\WY�oVSkUWx���f�`+Xj`jcqUWhaueY�`ZhaY�o£�¨SkhafeXj`af�zWSkb�v+Y�\WSkc-r#SVXZ|
XjSVoVXZY�\�hi�wv�v+Y�XZ`a��c}�HSkh���³yY�v�feUWhaXZ`jcqXZSkf�UWh/fe�!v+fH\{Y�okSVUWxQcqUW\�v+Skx�`ZcqXjSVf�U:ha|Wf�rÈ~0Y�U{Y��WXZh�cehdr»Y�oko
cehOXj|WY�SkU�ce~{SkokS£X���XZf���gWoko£��`ZY�b�f�u�Y�`$Xj|WY�`ZY�hZf�oVg{XjSVf�U<oVf�haXOr#|WY�U*Xj|WYQhaz�cqXZSpceo!hjcqv�zWoVSkUWx�~0Y�b�f�v�Y�h
Xjfwf�b�f�cq`ZhZYq�
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LtI7J�ÉmÊÌË+ÍÎP�Ë+Ï�LOÊ Ï�L�K

I7J�KCL�N7IQP4L Ð�ÐOÐ�ÐOÐOÐ�Ð�ÐOÐ�ÐOÐ�ÐOÐOÐ�ÐOÐ�ÐOÐ�Ð�ÐOÐOÐ�ÐOÐ�ÐOÐOÐ�ÐOÐ�Ð�ÐOÐ�ÐOÐOÐ�ÐOÐ Ñ

IQP$Ò:Ï�ËOÓÔÉmÊyÕ�Ö7×¯Ê Ï�L�K Ð�ÐOÐ�ÐOÐOÐ�ÐOÐ�ÐOÐ�Ð�ÐOÐOÐ�ÐOÐ�ÐOÐOÐ�ÐOÐ�Ð�ÐOÐ�ÐOÐOÐ�ÐOÐ ÑÙØ

P4Ú�Û{Ü�Ý�Þ�ß�à á�Ï�LONQË+Õ�â�P4LOá²Ë+Ï ÐOÐ�ÐOÐ�ÐOÐ�Ð�ÐOÐOÐ�ÐOÐ�ÐOÐOÐ�ÐOÐ�Ð�ÐOÐ�ÐOÐOÐ�ÐOÐ à

P4Ú�Û{Ü�Ý�Þ�ß�ã ÊOä+â�IOLOá²Ë�Ï�KåÐOÐ�ÐOÐOÐ�ÐOÐ�ÐOÐ�Ð�ÐOÐOÐ�ÐOÐ�ÐOÐOÐ�ÐOÐ�Ð�ÐOÐ�ÐOÐOÐ�ÐOÐ æ

±H�£¶ çdb�f�gWhaXZSkb�v+Y�\WSkc �����O���O���O�O���O���O�����O�O���O���O�O���O�����O���O�O���O� �
±H�¸± è�opcehiXjSkbdv�Y�\WSpc �O�����O���O���O�O���O���O�����O�O���O���O�O���O�����O���O�O���O� ·

P4Ú�Û{Ü�Ý�Þ�ß�é Ï:â�×®ÊdNQá²P4I7É2Õ7á�KCêOÊyN:K¤á²Ë�ÏÇI7Ï:ÕÌÕ7á�Í;Í;â�K¤á²Ë�ÏÔá�Ï§KCLtI7Ï7ë
Õ�IQN7ÕìÍtá�Ï�á�LOÊ�ë�Õ7á�Í;ÍtÊyNQÊ Ï�P�ÊíK�P4î�Ê ×¯Ê�KìÐ�Ð�ÐOÐ�ÐOÐOÐ�ÐOÐ à�ï

¹{�£¶ RTSk`ahaXi��f�`a\WY�`thi�whaXjY�v �O���O���O�O���O���O�����O�O���O���O�O���O�����O���O�O���O� ¶��
¹{�£¶��V¶ ðMY�cez{��`Zfex+hab�|WY�v+Y ���O�O���O���O�����O�O���O���O�O���O�����O���O�O���O� ¶��
¹{�£¶��µ± �tr»fq�]haXjY�z�ð?c}���]ñ*Y�U{\W`Zfe^�hab�|WY�v+Y ���O�O���O���O�O���O�����O���O�O���O� ¶
�
¹{�£¶��¸¹ ò�haY�gW\Wfnð?c}���]ñ*Y�UW\W`afe^�hab�|WY�v+Y �����O�O���O���O�O���O�����O���O�O���O� ¶��

¹{�¸± óHY�b�f�UW\H�]f�`Z\{Y�`#ha�whaXZY�v ���O���O�O���O���O�����O�O���O���O�O���O�����O���O�O���O� ¶��
¹{�º¹ ò�|�cehZY�haz_Y�Y�\ô�O�O�����O���O���O�O���O���O�����O�O���O���O�O���O�����O���O�O���O� ±e�

¹{�º¹{�V¶ ðMY�cez{��`Zfex+hab�|WY�v+Y ���O�O���O���O�����O�O���O���O�O���O�����O���O�O���O� ±e�
¹{�º¹{�µ± �tr»fq�]haXjY�z�ð?c}���]ñ*Y�U{\W`Zfe^�hab�|WY�v+Y ���O�O���O���O�O���O�����O���O�O���O� ±�±
¹{�º¹{�¸¹ ò�haY�gW\Wfnð?c}���]ñ*Y�UW\W`afe^�hab�|WY�v+Y �����O�O���O���O�O���O�����O���O�O���O� ±�·
¹{�º¹{�º� ówY�b�feUW\H��fe`Z\WY�`/b�f�U�u�Y�U�XZSkf�UWceo?hZb�|WY�v�Y��O�O���O���O�O���O�����O���O�O���O� ±�´

P4Ú�Û{Ü�Ý�Þ�ßQæ I7Ï:I7É0õ�K¤á²KÆË+ÍÈÍ;Émâ7önë�P�Ë�NnNQÊ�P4L�Ê Õ÷L�N7I7Ï�KCê�Ë�N�LÇÐ�ÐOÐ ã©ø
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�W�£¶ ³ySV^_gWhZSVf�U7ceU{\�ceU�XZS£��\{SV^_gWhZSVf�U:�O�O���O���O�����O�O���O���O�O���O�����O���O�O���O� ¹�±
�W�¸± óHY�oVY�b[XjSVueY�o£�7cezWz{okSkY�\�ceU�XjS£�]\WSV^_gWhaSVu�Y���gH�HY�h ���O�O���O���O�O���O�����O���O�O���O� ¹�·
�W�º¹ çdU�XjS¥��\WS£^¤g{hZSkfeUn��f�`#c�haXj`af�UWx�o£�Q\WS£^¤g{hZSVueYe�W��U{SVXjYl��\WS£^¤Y�`ZY�UWb�Y hab�|WY�v+Yn�O���O�O���O� ¹�´

P4Ú�Û{Ü�Ý�Þ�ß�ù Ë�ê4LOá�×¯á�ú�Ê Õ÷Í;É»â7önë[P+Ë�NQNQÊ�P4L�ÊyÕ÷LON7I7Ï�K¤ê�Ë�N�L ÐOÐ�ÐOÐ é©û

P4Ú�Û{Ü�Ý�Þ�ß�ü IQêOê�Émá�P4IOLOá²Ë�ÏýL�ËôIQP�Ë+â�KMLOá²Pþ×®ÊyÕ�á�I ÐOÐ�Ð�ÐOÐ�ÐOÐOÐ�ÐOÐ æ�à

�{�£¶ RTSk`ahaXi��f�`a\WY�`thi�whaXjY�v �O���O���O�O���O���O�����O�O���O���O�O���O�����O���O�O���O� �W¶
�{�£¶��V¶ ÿyUWYl��\WSVv�Y�UWhZSVf�U�ceo_v�fw\WY�okSkU{x4XjY�haXjhÁ���O�O���O���O�O���O�����O���O�O���O� �W¶
�{�£¶��µ± ¾�Skx�`ZcqXjSVf�UQSkv+zWgWoVhZY `aY�hZz0f�UWhaY�h/SkU�c+±²�À³¯v+Y�\WSVgWv ���O�����O���O�O���O� ��Â
�{�£¶��¸¹ ¾�Skx�`ZcqXjSVf�UQfe��\�cqXjc���`af�vÌc�`ZY[��Y�b[Xjf�`/v+fH\WY�o¨���O�O���O�����O���O�O���O� ·q�

�{�¸± óHY�b�f�UW\H�]f�`Z\{Y�`#ha�whaXZY�v ���O���O�O���O���O�����O�O���O���O�O���O�����O���O�O���O� ·�´
�{�¸±H�V¶ ¾�fH\WY�okSVUWx$��f�`#c$r�Y�\Wx�YOv�fw\WY�o-�O�����O�O���O���O�O���O�����O���O�O���O� ·�´
�{�¸±H�µ± ¾�fH\WY�okSVUWx$��f�`#ceU�Skv+zWgWoVhZS£u�Y hZfegW`Zb�Y �O�O���O���O�O���O�����O���O�O���O� ��±
�{�¸±H�¸¹ ¾�fH\WY�okSVUWx�SkU�c$Xj|WSVUH��okc
��Y�`aY�\�v+Y�\WSVgWv �O���O���O�O���O�����O���O�O���O� �e�
�{�¸±H�º� ¾�fH\WY�okSVUWx�SkU�v+Y�\WSkc4r#SVXj|�c�okfwb
cqokSk­�Y�\7oVf²rt�su�Y�okfwb�SVX���­�feUWY �O���O�O���O� ��·
�{�¸±H�µ· ¾�Skx�`ZcqXjSVf�UQfe��\�cqXjc���`af�vÌc�hjcqoVXa�]\Wf�v+YyhaXZ`ZgWb[XjgW`aY�v+fw\WY�o����O���O�O���O� ���
�{�¸±H�¸� ¾�Skx�`ZcqXjSVf�UQfe����Y�oV\:\WcqX�cì���O���O�����O�O���O���O�O���O�����O���O�O���O� ´e¹

P4Ú�Û{Ü�Ý�Þ�ß�� IQêOê�Émá�P4IOLOá²Ë�ÏýL�ËÔÊ ÉmI:KCL�á�På×¯Ê Õ7á�I Ð�ÐOÐ�Ð�ÐOÐ�ÐOÐOÐ�ÐOÐ ���
´H�£¶ óHU�cez{hZ|WfeXZh#SkU7X�r�f}��\WSVv�Y�UWhZSVf�U�ceoCSVhZfeXZ`Zf�z{Skbyv+Y�\WSkc �O���O�O���O�����O���O�O���O� ´�´
´H�¸± óHU�cez{hZ|WfeXZh#SkU7X�r�f}��\WSVv�Y�UWhZSVf�U�ceo¤XZ`jceU{hau�Y�`ZhaY�oV��SVhZfeXZ`Zf�z{Skbyv+Y�\WSkc ���O���O�O���O� ´eÂ
´H�º¹ óHU�cez{hZ|WfeXZh#SkU�c+okc
��Y�`aY�\�v�Y�\WSkg{v �O���O�����O�O���O���O�O���O�����O���O�O���O� Â��
´H� � ów�wU�Xj|WY[XjSkb�haY�Skhav�fex�`jcev+htSVU:c�opc
�eY�`ZY�\:v+Y�\{SkgWv ���O���O�O���O�����O���O�O���O� Â��
´H�¸· ¹}�À³¯v+fH\{Y�okSVUWx4��f�`#c$XZ`jceUWhiu�Y�`ZhZY�oV��SkhafeXj`af�zWSVbyv�Y�\WSkg{v �O�O���O�����O���O�O���O� ��±
´H�º� ¾:Skxe`jcqXZSkf�UQSVU7X�r�fq�]\WSkv+Y�U{hZSkfeU�ceo¤�;�»v�Y�\WSpc½���O�O���O���O�O���O�����O���O�O���O� ��·
´H�¸´ ¾:fw\WY�oVSkUWx�SVU�X�r»fq�]\WSkv+Y�UWhaSkf�UWceo¤�;�»v�Y�\WSpc4r#S£Xj|:c�XZSko£XjY�\�c²�{SVh;fe��ha�wv�v+Y�XZ`a�¦�O� ��´

SVu



�����������

P4Ú�Û{Ü�Ý�Þ�ß�û ÊyÍ;Ítá²P�á[Ê Ï�POõ Ð�ÐOÐOÐ�ÐOÐ�ÐOÐ�Ð�ÐOÐOÐ�ÐOÐ�ÐOÐOÐ�ÐOÐ�Ð�ÐOÐ�ÐOÐOÐ�ÐOÐ&àwï0û

Â{�£¶ çdb�f�gWhaXZSkb�v+Y�\WSkc �����O���O���O�O���O���O�����O�O���O���O�O���O�����O���O�O���O�ô¶��eÂ
Â{�¸± è�opcehiXjSkbdv�Y�\WSpc �O�����O���O���O�O���O���O�����O�O���O���O�O���O�����O���O�O���O�ô¶�¶�±

P4Ú�Û{Ü�Ý�Þ�ß�ø P�Ë+Ï�P4É»â�K¤á²Ë+Ï Ð�ÐOÐOÐ�ÐOÐ�ÐOÐ�Ð�ÐOÐOÐ�ÐOÐ�ÐOÐOÐ�ÐOÐ�Ð�ÐOÐ�ÐOÐOÐ�ÐOÐ&à0àwü

NQÊ ÍtÊdNQÊ Ï�P�Ê�K*ÐOÐ�ÐOÐOÐ�Ð�ÐOÐ�ÐOÐ�ÐOÐOÐ�ÐOÐ�ÐOÐ�Ð�ÐOÐOÐ�ÐOÐ�ÐOÐOÐ�ÐOÐ�Ð�ÐOÐ�ÐOÐOÐ�ÐOÐ&à0àwø

IQÜ�Ü�Þ�����Ñ���I I:K_õ�×¯ê4L�Ë+L�á�PÌI7Ï�I7É0õ�K¤á�KÅË+ÍÈL�î:Ê¦É!Ê IQê�ÍtN7ËnÖ
K�P4î:Ê ×¯Ê ÐOÐ�ÐOÐ�ÐOÐOÐ�ÐOÐ�ÐOÐ�Ð�ÐOÐOÐ�ÐOÐ�ÐOÐOÐ�ÐOÐ�Ð�ÐOÐ�ÐOÐOÐ�ÐOÐ&àHãMà

IQÜ�Ü�Þ�����Ñ���J Í;Émâ7önë�P�Ë�NnNQÊ�P4L�Ê ÕìL�NQI7Ï�K¤ê�Ë�N�LÄÍ;Ë�NìL�î:Ê�Ítá�N�KML ë
Ë�N7Õ7ÊyN§Ó®I
	�Ê/ëjÊ�ä�â�I�LOá²Ë+Ï K_õ�KMLOÊ × Ð�ÐOÐ�Ð�ÐOÐ�ÐOÐOÐ�ÐOÐ&àHéWæ

IQÜ�Ü�Þ�����Ñ��°P Í;Émâ7önë�P�Ë�NnNQÊ�P4L�Ê Õ÷L�N7I7Ï�KCê�Ë�N�LíÍ;Ë�N÷L4î�ÊÌKCÊ�P�Ë+Ï:Õnë
Ë�N7Õ7ÊyN§Ó®I
	�ÊÈÊ�ä+â�I�L�á�Ë+Ï ÐOÐOÐ�ÐOÐ�ÐOÐOÐ�ÐOÐ�Ð�ÐOÐ�ÐOÐOÐ�ÐOÐ&àHé©ü

IQÜ�Ü�Þ�����Ñ���Õ Ë�ê4LOá�×¯á�ú�Ê ÕÎÍ;Émâ7önë�P�Ë�NQNnÊ�P4L�Ê ÕÎLON7I7Ï�K¤ê�Ë�N�L½ÍtË�NÎL�î:Ê
Ítá[N:KCL�ë[Ë�N7Õ7ÊyN§Ó®I�	�Ê�ëZÊ�ä+â�I�L�á�Ë+Ï K_õ�KMLOÊ × ÐOÐ�ÐOÐOÐ�ÐOÐ&àHé©û

IQÜ�Ü�Þ�����Ñ��ÆÊ Ë�ê4LOá�×¯á�ú�Ê ÕÎÍ;Émâ7önë�P�Ë�NQNnÊ�P4L�Ê ÕÎLON7I7Ï�K¤ê�Ë�N�L½ÍtË�NÎL�î:Ê
K¤Ê�P�Ë+Ï:ÕQë[Ë�N7Õ7ÊyN§Ó¯I
	�Ê Ê�ä�â�I�LOá²Ë+Ï Ð�ÐOÐ�Ð�ÐOÐ�ÐOÐOÐ�ÐOÐ&à�æ0ï

u



�����������

I7P4Ò:Ï�ËOÓÔÉmÊ Õ�Ö7×®ÊyÏ�L�K

�/r�f�g{ok\�okSV�eY$Xjf7Yl�HzW`ZY�hZh4v���\WY�Y�z0Y�haX4cezWz{`ZY�b�SpcqXZSkf�U�XZf�ò!`afe�À�
� Y�U-ð?ce`ZU{Y�`��?v4��ce\{uwSkhaf�`��
��f�`�|WSVh+ce\{uwSkb�Ye�mY�UWb�f�gW`jcqx�Y�v+Y�U�XnceUW\ÃhZgWz{z_f�`iX
�&�4haz_Y�b�SpcqokoV�-r�ceU�X�XZf�XZ|�ceUW��ò!`afe�À����f�`avncqU��oVY�SkhiXjY�SkU7��f�`#|WSkh#|WY�okz:f�U�XZ|WY�ceha�wv+z{XjfeXZSkbOceU�cqoV�whZSVh/fq�TXj|{YO��U{SVXjYl��\WS£^¤Y�`ZY�UWb�Y�hZb�|{Y�v+Ye�;�»XZ|�ceUW�
Xj|{Y�v�Y�v$~_Y�`Zhyfq�mXZ|WY�ce\{uwSVhZf�`i��b�fev�v+SVXaXjY�Yq�Cò�`Zfq�À����ceb���¡�f�|WY�U¤���ef�ceU���fehZSkU{�0�MówXjY[u�Y+ò�`ZgWY�hZh
ceUW\��ef�|WU<óHb�ceokY�h���fe`yXj|WY�Sk` x�gWSV\�ceUWb�Y+ceUW\-Y�UWb�f�gW`jcqx�Y�v+Y�U�X
���/r�f�g{ok\*ceokhaf�oVSk�qY$Xjf7Xj|�cqUW��³y`��
³ c
u�YO�dcqokYy��f�`;|WY�okz{��g{oM\WSkhab�gWhahZSkfeUWh/ceUW\�b�f�v+v�Y�U�Xjh#cqX;XZ|WY�~_Y�x�SkUWU{SkUWx�fe��Xj|WSVh;`ZY�hZY
cq`Zb�|C�

��x�`jcqXZY���gWoVoV��ceb���UWf�r#okY�\{x�Y�XZ|WY�hZgWzWz0f�`iX�~��2XZ|WY�v�Y�v$~_Y�`Zh�fe��Xj|WY:¡�f�UWhaf�`aXZSkgWv ò!`af ¬ Y�b[X
f�U�óHY�SVhZv+Skb���U�u�Y�`ahZSVf�U-¾:Y�XZ|Wfw\Wh���f�`d¡�f�v+zWokYl��ówXj`agWb�XZgW`ZY�h cqX/Xj|WY4¡�Y�U�XZY�`d��f�`#ñ<c�ueY$ò�|WY�UWf�v��
Y�UWc{�)¡�feokf�`Zce\Wf�óHb�|Wfwf�o�fe�;¾:SkU{Y�h����/r�f�g{ok\*ceokhaf�oVSk�qY$Xjf:ceb���UWf�r#okY�\{x�YnðMf�h�ç�opcev+f�h���cqXjSVf�U�ceo
ð?ce~0f�`jcqXZf�`a����f�`;zW`af²uwSV\WSkUWx�b�f�v+zWg{XjY�`�� P4×¿ù ¢t`aY�hZfegW`Zb�Y�h��

��\WY�Y�zWo£��Xj|�ceU{��v4�+z�ce`ZY�U�Xjh��{ò�`Zfe�À�����wR�Y�S0ceUW\7¾:`Zh��m¡d�W¡�|WY�UC�H��fe`!XZ|WY�SV`»Y�UWb�fegW`jcexeY�v+Y�U�X
ceUW\7hagWzWz0f�`aXt\WgW`ZSVUWx$v4�+x�`Zce\Wg�c}XjYyhiXjgW\WSVY�h���ç�hZz0Y�b�Spceo©Xj|�cqUW��h;Skh�Yl�HzW`ZY�hZhZY�\�XZf�v4��r#SV��Yq���»ce\WS
ñ<ceUWxW�{��fe`;|WY�`#hZg{zWz_fe`aX�ceUW\�|WY�oVz�\WgW`ZSVUWx�Xj|WSVh#SkU�u�Y�haXjSVx�cqXZSkf�UC�

uwS



�����������

P4Ú?ÛWÜ?Ý�Þ�ß�à

á�Ï:L�NQË+Õ�â�P$LOá²Ë�Ï

RTSVUWSVXZY[�]\WSV^_Y�`aY�UWb�Y v�Y[Xj|Wfw\Wh��W��feokokf�r#SVUWx4Xj|{Y4cez{zW`Zf�cqb�|WY�h/fe�)¡�opceY�`Z~0f�g{X4�i¶��eÂ�·�¢[�{|�c
u�YO~_Y�Y�U
r#Sk\{Y�oV�ySkv+zWokY�v�Y�U�XZY�\ ��f�`Mr�c�ueY�Yl�HXZ`jcez0f�okcqXjSVf�U�SkU�v�fw\WY�okSkU{x#ceUW\4v+Skxe`jcqXZSkf�UC�¤�;|Wf�hZY�cezWzW`af�ceb�|WY�h
Y�v+zWoVf²�$c f�UWY[�srtc
�$r�c
u�Y/Y���g�cqXZSkf�U�XZ|�cqXmceoVokf�r#h�Y�UWY�`Zxe�4Xjf�zW`Zfez�cex�cqXZY;Y�S£Xj|WY�`�\Wf�r#U�r�ce`a\nf�`�gWzw�
r�ce`Z\C�?~WgHX�UWfeX ~0feXj|¤�4çdo£Xj|WfegWx�|�hZg{b�b�Y�hZhi��gWo»SVU�vncqU��:hZS£Xjg�c}XjSkfeUWh��ChagWb�|-v�Y[Xj|Wfw\Wh�ce`aY�okSkv+SVXZY�\
~��7cehahZgWv+z{XZSkf�UWh»vncq\WYdSVUQ\WY�`aSVuwSkU{x4Xj|WYdf�UWY[�srtc
�+rtc
ueYOY���g�cqXjSVf�UC�!¾�f�`ZY�f²ueY�`��W��UWSVXZY[�]\WSV^_Y�`aY�UWb�Y
hZb�|{Y�v+Y�h#~�cehaY�\�f�UQXj|{Y f�UWY[�srtc
��rtc
u�YOY���g�c}XjSkfeU7b�f�U�X�cqSkU�c$okSVv�S£X!f�UQXj|{Y vnc}�HSVv$gWv¦\WSkz�cqUWx�okY
fe�;XZ|WY7`ZY[��Y�b[Xjf�`��-��f�f�u�Y�`Zb�fev�YQXZ|WSkh�okSkv+SVXjcqXjSVf�UC�Mñ°|WS£Xjv+f�`ZY��i¶��eÂ�¹�¢O\{Y�u�Y�okf�z0Y�\&ceU2S£XjY�`jcqXZSVu�Y
\WY�z{Xj|�v�SVx�`jcqXZSkf�U�~���~�ceb���rtcq`Z\�XZSkv+YtzW`af�z�cex�c}XjSkfeU+~WcehZY�\�f�U�Xj|{Y#��g{oko�ceb�f�gWhiXjSkbtr�c
u�Y�Y���g�cqXZSkf�UC�
ðMfHY[r�Y�U�Xj|�ceowceU{\$¾:gH�ÙXjS0�i¶
��Â�¹�¢l�²ceUW\���fehZokfq^�ceUW\��tc
�whjceo_�À¶���Â�¹�¢0\WY�ueY�okfez_Y�\$ctX�r�f}��\WSVv�Y�UWhZSVf�U�ceo
v+Skx�`ZcqXjSVf�U*hab�|WY�v+Y7SkU*Xj|WYQ��`aY���gWY�U{b��ÃceU{\2hZz�ceb�Y7\Wf�v�ceSkU*~�cehaY�\Ãf�UÃc�\WSV`ZY�b[X$SVU�XZY�x�`ZcqXjSVf�U�SVU
\WY�z{Xj|7fe�¤Xj|WYdceb�f�g{haXjSVb/r�c
u�Y Y��wgWcqXjSVf�UC�HceUW\�¾:b
¾:Y�b�|WceU*�i¶���Â�·�¢!g{hZY�\���UWSVXZY[�]\WSV^_Y�`aY�UWb�Ydv+fH\WY�o£�
SkU{x/XZfdhaXZgW\{����UWS£XjYl��fe^_hZY[X)ceU{\4v$gWo£XjSVzWokYl��fe^_hZY[XMu�Y�`iXjSVb
ceo�hZY�Skhav�SVbmz{`Zfe��oVYy����ó{òm¢M\�cqXjc�SkUOopc}XjY�`Zceoko£�
uqce`a�wSVUWx�X�r�fq�]\WSkv+Y�U{hZSkfeU�ceo�� ±²�À³�¢mv�Y�\WSpc{�

��U*hZY�SVhZv+Skb�cez{zWokSVb
cqXZSkf�UWh��¤Xj|{YncehahZgWv+z{XZSkf�U�Xj|WcqX�Xj|WY�v+Y�\WSVgWv§Skh�cqb�f�gWhiXjSVb+SVh UWfeX�ceo£rtc
�wh
cezWz{okSkb�ce~WoVYe�-¾:fw\WY�oVSkUWx�fe�/cev+zWokS£XjgW\WYl�]ueY�`ZhagWhi�]fe^_hZY�X�� ç���ÿO¢4~0Y�|Wc�uwSVf�`$`ZY���gWSk`aY�h$Xj`aY
cqXZv�Y�U�X�fe�
r�c�ueYnzW`af�z�cex�cqXjSVf�U�SkU-Y�opcqhaXjSVb�v�Y�\WSpc{��ðMSk�qY�r#SkhaYe��ceb�fegWhaXZSkb[�srtc
ueYnv+fH\WY�okSVUWx7b
ceU{UWfeXO�HSVY�oV\*cqU��
SkUH��f�`Zv�cqXjSVf�U�ce~0f�g{X �y�?Xjf"!��]r�c
u�Y/v�fw\WY#b�f�U�ueY�`ZhaSkf�U¤�m¾:f�`ZY�f�u�Y�`��HhaSkUWb�Y�SVhZfeXZ`Zf�z���SVh�UWfeX»c uecqokSk\
cehahZgWv+z{XjSVf�U<��f�`Ov$gWb�|2fq�;Xj|WY7è!ce`iXj|$# h$hagW~WhZg{`a� ceb�Ye�!x�Y�U{Y�`jcqo�hZY�Skhav�SVb�v+fH\{Y�okSVUWx:ceUW\�SVvncexeSkUWx
XjY�b�|WUWSV�wg{Y�h$��f�`4ceUWSkhafeXj`af�zWSVb�v+Y�\WSkc�U{Y�Y�\{h$Xjf�~0Yn\WY[u�Y�okf�z0Y�\C�%�dSk`aSkY�gw���i¶���Âe��¢[��~�cehZY�\2f�U�Xj|{Y
��`ahaXa�]f�`Z\{Y�`+ha�whaXZY�v fe�yY���g�cqXjSVf�UWh��tcezWz{okSkY�\Æb�f�U�u�Y�U�XZSkf�UWceo;��UWSVXZY[�]\WSV^_Y�`aY�UWb�SkUWx�f�UÆc-hiX�cexex�Y�`aY�\
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ueY�okY�UWxeXZ|:b�f�`Z`aY�hZz0f�UW\{SkUWx$XZf4Xj|WY g{zWz_Y�`;|�ceo£�p��z0f²r»Y�`m��`ZY��wg{Y�UWb[�W¢tv$g{haX#~0Y
gWhaY�\2��f�`4XZ|WYQhZY�b�f�U{\H��f�`a\WY�`:��SkU�haz�ceb�Y
¢���UWS£XjY[�]\WSV^_Y�`aY�UWb�YQv+Y�Xj|{fH\C�-ðMSk�qY�r#SVhZYe�)XZ|WY��<b�f�U{b�okg{\WY
Xj|WcqXnfeUWoV�&·w�µ·�z_f�SVU�Xjh+z_Y�`�gWz{z_Y�`n|�ceo£�p��z0f�r�Y�`�r�c
u�Y�okY�U{xeXj|°ce`aY:`aY���gWSV`ZY�\&r#|WY�UÆ��f�gW`aXZ|H��fe`Z\WY�`
��UWS£XjYl��\WS£^¤Y�`ZY�U{b�SkU{x�Skh#gWhZY�\C��¡�f�UWhZSVhaXZY�U�X�r#S£Xj|�Xj|WY�Sk`;b�f�UWb�oVgWhZSVf�UWh��©³ ce~WopcqSkU��À¶���Â���¢�hiX�cqXZY�\�Xj|�c}X
Â�ceUW\7��xe`ZSk\nz_f�SVU�Xjh;cqX�Xj|WY��#�w�wg{SkhaX;��`aY���gWY�UWb���cq`ZY `ZY���gWSk`aY�\QXjf�Y�okSVv�SVU�cqXjY#\WSVhZz0Y�`ahZSkfeUQ��f�`�Xj|{Y
hZY�b�f�U{\H��f�`a\WY�`�ceUW\7��f�g{`aXj|w��f�`a\WY�`t��U{SVXjYl��\WS£^¤Y�`ZY�UWb�Y�v+Y�Xj|{fH\Wh��W`ZY�hZz0Y�b[XjSVueY�o£���

¡�oVY
ce`aoV���MXZ|WY�UC��zW`af�~WokY�v�h fq��U�gWv+Y�`aSkb
cqo�\WSkhaz_Y�`ZhZSVf�U-ce`ZY�UWfqX�SVUWY�uwS£X�ce~WoVYe�+ÿyUWY�UWY�Y�\<feUWoV�
hjcqv�zWoVY$Xj|WY�r�c
u�Y��WY�ok\<f�U<c7hag{�+b�SkY�U�XjoV���WUWY�x�`ZSV\-SVU�hZz�ceb�Y�� ceUW\�Xj|WY�`ZY[��f�`ZY+SkU�XjSVv�Y
¢/��f�` Xj|{Y
\WS£^¤Y�`ZY�U{b�Y�h)XZf cezWz{`Zf
�HSkv�cqXjYmXj|WYt\{Y�`ZS£uqcqXjS£u�Y�h�r�Y�okoHY�UWf�g{x�|�hZfyXZ|�cqXTXZ|WYtgWU{\WY�haSk`jcq~WokYtfehZb�SVokokcqXjSVf�UWh
SkU�XZ|WY�b�f�v+zWg{XZY�\�r�c�ueY���Y�ok\<ce`ZY�UWY�x�okSVx�Sk~{okYe���;|WY�z0Y�U�cqoVX����?cqx�ceSkU¤�C|Wf�r�Y[u�Y�`���SkhyXj|{Y�Y[�Hb�Y�hZhZS£u�Y
cev+f�gWU�X$fq��b�f�v+zWg{X�c}XjSkfeU�`ZY��wg{Sk`ZY�\2f�U�Xj|{YQ��UWYQx�`aSk\C���;|{Y�`ZY[��f�`ZYq�m��fe`$cezWz{okSkb�cqXjSVf�UWh�Xj|�c}X�`ZYl�
��gWSk`aY7opce`ax�Ynb�f�v+zWg{X�c}XjSkfeU�ceomY[�Hz_Y�UWhZY:ceUW\Ãv+Y�v+f�`a�*haXZf�`jcqx�Ye�!hZg{b�|�ceh$XZ|WY�¾�ce`av�fegWhZStv+fw\WY�o

±
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���!Y�`ZhiXjY�Y�xW�/¶����e��¢�ceUW\�Xj|{Y�¹}�À³Çó{è �4*eè�çyè �Ôv+fH\WY�o ��çdv+SkUW­�ce\WY�|2Y[X+ceos�£�;¶����q��¢[��~�cqopceUWb�SkUWx
Xj|{Y�XZ`jce\{Y[��fq^�~0Y�X�r»Y�Y�U-Xj|WY�U�gWv+Y�`aSkb
cqoT\WSVhZz0Y�`ZhaSkf�U-ceU{\-b�f�v+zWg{X�c}XjSkfeU�ceoTb�f�haX XZgW`ZU{hOfeg{X Xjf�~0Y
Skv+z0f�`aXjceU�X
�dçÈzW`ZY[��Y�`jcq~WokY�cqoVXjY�`ZU�c}XjSVueY4|�cqhy~_Y�Y�U�XjfnSkv+zW`Zf�u�Y�Xj|WY$��g�cqokSVX���fe��XZ|WY�\WS£^¤Y�`ZY�U{b�SkU{x
cezWz{`Zf
�HSkv�cqXjSVf�U�Xj|W`af�gWx�|-gWhaYnfe�»|WSkxe|WY�`À��f�`a\WY�`�\WS£^¤Y�`ZY�U{b�SkU{x�� ³ ce~WopcqSkUC�)¶
��Â���¢l�+ç�oVXZ|Wf�gWx�|¤�?��fe`
c7x�SVueY�U�b�fev�zWgHX�cqXZSkf�U�x�`aSk\�XZ|WY�b�f�v+zWg{XjcqXjSVf�U�Y�^_f�`iX�SkUWb�`ZY
cqhZY�h r#S£Xj|�SkUWb�`ZY�cehZSVUWx7f�`Z\{Y�`�fe�m\WSV�p�
��Y�`aY�UWb�SkUWx$cezWzW`af��HSVvncqXZSkf�U¤��XZ|WYyb�f�ce`ZhaY�`txe`ZSk\{htceoVokf�r�Y�\Q~���XZ|WYyv+f�`ZYdceb�b�gW`jc}XjY cez{zW`Zf
�HSkv�cqXjSVf�UWh
`ZY�hZgWo£X/SkU�c�UWY�X/b�fev�zWgHX�cqXZSkf�U�ceU{\�v+Y�v+f�`i�Qhjc
uwSkU{x�h��

�;|WY���gH����b�f�`Z`aY�b�XZY�\QXZ`jceUWhaz_fe`aX�� R�¡��/¢!XjY�b�|WUWSV�wg{Ye�W\WY[u�Y�okf�z0Y�\Q~��5��f�`aSkh»ceUW\6��fwf����À¶���´e¹�¢
ceUW\%��fHfe��Y[X ceo �$�À¶���´�·e¢;��f�`/hZfeokg{XZSkf�U:fe��Xj|WY�b�f�U�XZSkU�gWSVX���Y��wgWcqXjSVf�U�SkU:|��H\{`Zfw\{�wU�cev+Skb�h��¤SVh���Y[X
ceUWfqXj|WY�`�Y��+b�SkY�U�X#cqoVXjY�`ZU�c}XjSVueY���f�`»f�~{XjceSkUWSVUWx���UWSVXZY[�]\WSV^_Y�`aY�UWb�YdhZfeokg{XZSkf�UWh!Xjf�Xj|WYdr�c
u�Y Y��wgWcqXjSVf�U
f�U�b�f�cq`ZhZY�x�`aSk\Wh��{r#SVXZ|�UWf�U�gWv+Y�`aSkb�ceoC\WSVhZz0Y�`ZhaSkf�U¤�)��f�`ZSVh#ceUW\���fwf��n|�c
ueY�hagWb�b�Y�hZhi��gWoko£��cezWzWoVSkY�\
Xj|{Y�Sk`nR�¡��Ôv+Y�XZ|WfH\ÆXjf2zW`af�~WokY�v�h�fe��|��w\W`Zfw\{�wU�cev+Skb�hQSkU�u�feoVuwSkUWx<opce`ax�Y�x�`Zce\WSVY�U�XjhnceUW\¨Y�ueY�U
\WSVhZb�feU�XZSkU�gWS£XjSkY�h;SkU7Xj|{Y�r�c
u�Y[��Y�oV\C�0r#|{Y�`ZYOgWhaY�fe��b�feU�ueY�U�XjSVf�U�ceo�ceoVx�f�`aSVXj|{v�h»SkU�Xj`afH\Wg{b�Y�h#U�gWv+Y�`À�
Skb�ceoC\WSVhZz0Y�`ahZSkfeUC����Y�`ZYq�0�!��gW`iXj|WY�`/\{Y�u�Y�okf�z:ceUW\�cez{zWoV��Xj|WYOR�¡��Á��U{SVXjYl��\WS£^¤Y�`ZY�UWb�Y XjY�b�|WUWSV�wg{Y�XZf
��f�`irtce`a\�hZY�SVhZv+Skb$v+fw\WY�oVSkUWx7cqUW\�`ZY�ueY�`ahZY[�sXjSVv�Y�\WY�z{Xj|-v+Skx�`ZcqXjSVf�U:��f�`d~_feXZ|-ceb�f�g{haXjSVb�ceUW\�Y�okcehi�
XjSVb�Xj`jcqUWhaueY�`ZhaY�o£��SkhZfqXj`ZfezWSkb�v+Y�\WSkc{��¾:f�`aY�f�u�Y�`��)��\WY�ueY�okfez�c�UWY�r¦R�¡��ÈXZY�b�|WU{Sk��gWYng{hZSkU{x�feUWoV�
okfwb
cqokSk­�Y�\�\WS£^¤gWhaSkf�U¤�?r#S£Xj|*UWf�ceU�XZS£��\{SV^_gWhZSVf�U�b�f�`a`ZY�b[XjSVf�UC�Q�;|WSVh4UWY[r�R�¡��ÈXjY�b�|WUWSk��gWYnfe^¤Y�`Zh�c
����z0Y�`Zb�Y�U�X�hjc
uwSkUWx�h/SkU�b�f�v�z{g{X�cqXZSkf�UWceo¤b�f�haX4� fq��XZ|WY�b�f�`Z`aY�b[XjSkfeU�hiXjY�z©¢#b�f�v+z�ce`ZY�\7r#SVXj|�Xj|WcqX#fe�
Xj|{Y f�`ZSVx�SkU�cqo¤R�¡��«\{SV^_gWhZSVf�U�ceUW\�ceU�XjS¥��\WS£^¤g{hZSkfeUQb�f�`a`ZY�b�XjSVf�UC��ç�htr#SVXj|7XZ|WY gWhZY�fe��|WSVx�|WY�`À��f�`a\WY�`
cezWz{`Zf
�HSkv�cqXjSVf�UWh��CXZ|WY�ce\W\WY�\<b�fev�zWgHX�cqXZSkf�U�cqoTb�fehaX�z_Y�`�x�`aSk\�z0f�SkU�X�SkU�Xj|{Y�R�¡�� b�f�`Z`aY�b[XjSkfeU*SVh
v+f�`ZYdXZ|�ceU7b�f�v�z0Y�U{hjcqXZY�\7��f�`�~���Xj|WY�ce~{SkokS£X���Xjf�\Wf$XZ|WY b�fev�zWgHX�cqXZSkf�UWh»f�U�c$b�f�ce`ZhaY x�`ZSV\C��R�gW`i�
Xj|{Y�`Zv+f�`aYe����hZ|Wf�ríXj|�cqX4Xj|WYn�WgH����b�fe`Z`ZY�b�XZSkf�UÃzW`afHb�Y�\WgW`aY7b
ceU2~0Y�cezWz{okSkY�\�SkU*��UWSVXZY[�]\WSV^_Y�`aY�UWb�Y
Y[�wXZ`jcez0f�opc}XjSkfeU7fe�)cqU��Qf�`Z\WY�`#\WSV^_Y�`aY�UWb�SkUWx+cezWz{`Zf
�HSkv�cqXjSVf�UC�

ò�ce`jceoVokY�okSkU{x$Xj|WY�cezWzW`af�ceb�|�g{hZY�\�SkU�Xj|WYO|��H\{`Zfw\{�wU�cev+Skb�cezWzWoVSkb
c}XjSkfeUWh;fe���»f�`ZSVh�cqUW\%��fwf��
�i¶
��´e¹�¢l�d�n|Wc�ueY*Yl�wXjY�U{\WY�\«XZ|WY�SV`�R�¡��§b�f�`a`ZY�b�XjSVf�U°��f�`7ha�whaXZY�v+h�fe�O��`ahaXa�]f�`Z\{Y�`�Y���g�cqXZSkf�U{h�XZf
hZY�b�f�U{\H��f�`a\WY�`mz�ce`iXjSkceoW\WS£^¤Y�`ZY�U�XZSpceoWY���g�cqXjSVf�UWh��)�;|WY�R�¡��ÅcezWzW`af�ceb�|+Skh�Xj|WY�UncqzWzWokSVY�\�Xjf�Xj|{Y#X�r»f
��f�`av�hCfq�HXZ|WYmceb�f�g{haXjSVb!ceUW\�Y�okcehaXZSkbTr�c
u�YmY���g�cqXZSkf�U{h��²Xj|WY!f�`aSkx�SVU�ceo²hZY�b�f�UW\w��f�`a\WY�`?rtc
ueY»Y��wgWcqXjSVf�UWh��

¹
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ceUW\�c�ha�whaXZY�vôfq����`ZhiXa��fe`Z\WY�`yY���g�cqXZSkf�U{hd\WY�`ZSVueY�\���`ZfevåXZ|WY$haY�b�feUW\H��fe`Z\WY�`yf�UWY�h��3��Y�SVXZ|WY�`/��f�`Zv
fe�mXj|WY+R�¡�� b�f�`Z`aY�b�XZSkf�U�zW`afHb�Y�\Wg{`ZY+Skv+z_f�haY�h�ceU���oVSkv+SVXjcqXjSVf�UWh/f�U-XZ|WY�uqce`ZSkce~WSkoVSVX���SVU�ueY�oVfHb�SVX����
\WY�UWhZS£X���ceU{\�Y�opcqhaXjSVb4b�fHY[��b�SkY�U�XZhd��f�`�Y�SVXZ|WY�`dv�fw\WY�oVSkUWx�f�`dv�SVx�`jcqXZSkf�U¤�d¾�f�`ZY�f²ueY�`��CXj|WY$v+Y�XZ|Wfw\
Skv+z0f�hZY�h;UWf�okSkv+SVXjcqXjSVf�U+f�U�XZ|WY�`jceU{x�Y fe��`ZY��WY�b�XZf�`/\WSkzWhtXZ|�cqX/b
cqU�~0YOceb�b�gW`jc}XjY�o£�7Skv�cex�Y�\C�

�
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Ê�ä�â�I�LOá²Ë+Ï�K

�/Y�`ZYq�t�$`aY�uwSkY[rÌXj|WY�Y��wgWcqXjSVf�UWh�Xj|�cqX+\WY�hZb�`ZSk~0Y�Xj|WY�rtc
ueY�zW`af�z�cex�c}XjSkfeU&SVU�cqb�f�gWhiXjSVb:cqUW\
Y�okcehaXZSkb�SkUW|Wfev�f�xeY�UWY�f�gWhyv+Y�\WSkc{� �;|W`af�gWx�|�cQb�|�cqUWx�Y�fe�!uqce`ZSkce~WoVY�h��0Xj|WY4f�`ZSVx�SkU�cqo�haY�b�f�UW\H�]f�`Z\WY�`
ceb�f�gWhaXZSkbl��ceUW\¨Y�opcehiXjSVb[�]r�c
u�Y�Y��wgWcqXjSVf�UWhQb�ceU¨~_Y�`ZY�r#`aSVXaXjY�U°cqh7c<��`ZhiXa�]f�`Z\WY�`Qha�whiXjY�v���cehnr�ceh
\Wf�U{Yn~��0�dSk`aSkY�gw���i¶���Âe��¢ ��fe`�Y�opcehiXjSkb+v+Y�\WSkc{��è!S£Xj|WY�`�XZ|WYnhaY�b�feUW\H��fe`Z\WY�`$ha�whaXZY�v÷f�`�XZ|WY���`ahaXi�
f�`a\WY�`�ha�whaXZY�v+hQb
ceU�~_Y:gWhZY�\ÅXjf�z0Y�`i��f�`Zv XZ|WY���UWS£XjYl��\WS£^¤Y�`ZY�U{b�Y�rtc
u�Y�Yl�wXj`jcqz_f�okcqXjSVf�U&~��&Xj|{Y
��gH���]b�f�`a`ZY�b[XjY�\:Xj`ZceUWhaz_f�`iX;XjY�b�|WUWSk��gWYq�

ã$7 à I68:9<;>=[Ý²Ñ-8@?<Þ���Ñ Û
R�f�`Mu�Y�okfwb�S£X��OceUW\$\WY�UWhZS£X�����Y�oV\Wh�XZ|�cqXTce`ZY!��gWUWb[XjSVf�UWh�fe�Whaz�ceb�Yq�eXj|{Ytceb�f�gWhaXZSkbl�]r�c�ueY�Y��wgWcqXjSVf�U

Skh
¶A BDC �B CFE�GIH CKJ BBMLON ¶A B �BDL4PRQ BBDS"N ¶A B �BDSTP6Q BB�U�N ¶A B �B�UTP�V/Q.W � L�XFS<XYUZX E ¢ X � ±H�V¶�¢

r#|WY�`ZY A G A � L�XFS<XYU ¢TSkhT\WY�UWhaSVX��e� H�GIH � L�XFS[XFU ¢�Skh)r�c
u�Y#u�Y�okfwb�SVX��e��ceUW\ W � L�XFS[XFUZX E ¢�SVhTXj|WY#haf�gW`Zb�Y
��gWUWb[XjSVf�UC�

�;|WSVhdr�c�ueY�Y���g�cqXZSkf�U���f�`dSkUW|Wfev�f�xeY�UWY�f�gWhdv+Y�\{Spcnb�ceU�~_Y$cezWzW`af��HSVvncqXZY�\�~���ceU�Y[�HzWoVSkb�S£X
�
b�feU�ueY�U�XjSVf�U�ceoW�WUWSVXZY[��\{SV^_Y�`ZY�UWb�Y;hab�|WY�v+Ye�)��f�r�Y[u�Y�`��HXZ|WSkh���UWSVXZY[�]\WSV^_Y�`aY�UWb�Y;\WSkhab�`ZY[XjSV­
cqXZSkf�U$b�cegWhaY�h
Xj|{YtzW|�cehaYthZz0Y�Y�\�Xjfy~0Y�b�f�v�Y�cd��gWUWb[XjSkfeU4fe�©\WSVhZb�`ZY�XZSk­�cqXjSVf�U4SVU�XZY�`iuecqos��cqUW\�x�Y�U{Y�`jc}XjY�hTgWUW\WY�hZSk`Zce~WoVY
\WSVhZz0Y�`ZhaSkf�U�r#|{Y�U*XZ|WY�hZzWcqXjSkceoTx�`aSk\�SVhyXjfwf7b�f�ce`ahZY:��XZ|�cqX SVh��CXZfHfQ��Y[r hjcqv�zWoVY�hyz0Y�` r�c
u�Y�oVY�UWxqXj|
ce`aY$gWhZY�\©¢[���;|WY�R�¡��®XjY�b�|WUWSk��gWY�SVhycQb�f�`Z`aY�b�XZSkf�U�z{`Zfwb�Y�\{gW`ZY�cqzWzWokSVY�\�XZfQXj|WY���UWSVXZY[�]\WSV^_Y�`aY�UWb�Y
`ZY�hZgWo£X�cqX#Y
ceb�|�XjSVv�YdhaXjY�z�SVU�fe`Z\WY�`tXjf+hZgWzWz{`ZY�hah/XZ|WY�U�gWv�Y�`ZSVb
ceoM\WSVhZz0Y�`ahZSkfeUC�

RTSV`ZhiX
�?okY[X�g{h�z�cq`jceoVokY�o�Xj|WY+f�`ZSVx�SkUWceoT|��w\W`Zfw\{�wU�cev+Skb�h4cqzWzW`Zf�ceb�|*~��-\WY[��UWSkU{x:UWY[rÎ\WY�z_Y�UH�
\WY�U�X uqce`aSpce~{okY�h�SkU�XZ|WY$hZY�b�f�U{\H��f�`a\WY�`Oceb�f�gWhiXjSkb�rtc
u�Y�Y��wgWcqXjSVf�U�hZf�cehyXZfQ��f�`Zvå��f�gW`���`ZhiXa��fe`Z\WY�`

·
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Y���g�c}XjSkfeUWh�SkU�Xj|{Y�hZY+UWY[rÈuqce`ZSkce~WoVY�h���óHgWb�|�c7b�|�cqUWx�Y�Xjf�cQ��`ZhiXa�]f�`Z\WY�`�ha�whaXZY�v |�ceh�~0Y�Y�U*b�f�v��
v+f�U$r#|WY�U�\WY
cqokSkU{xdr#SVXZ|+Y�opcehiXjSVb�rtc
ueY�h��H~Wg{Xm|�ceh�U{feX!x�Y�U{Y�`jcqokoV�4~_Y�Y�U+gWhZY�\+��fe`�hZf�oVg{XjSVf�UWh)fe�0Xj|{Y
ceb�f�gWhaXZSkbl�]r�c�ueY;Y���g�cqXZSkf�U¤�T�MSkU�XZ`Zfw\WgWb�Y�SVX�|WY�`aYt��f�`�XZ|WY;ceb�f�gWhaXZSkb»Y���g�cqXZSkf�U$feUWoV��Xjf hiX�ce`iX)fe^+r#SVXZ|
c�ha�whaXZY�vÌXZ|�cqX;z�cq`jceoVokY�oVh»XZ|�cqX#gWhaY�\�f�`ZSVx�SkU�cqokoV�$~��6��f�`ZSVh;ceUW\R��fwf����i¶���´q¹�¢m��f�`t|��w\W`afH\{�wU�cqv�SVb
cezWz{okSkb�cqXjSVf�UWh��

ñ°S£Xj|�UWY�r�\WY�z0Y�UW\{Y�U�X�uqce`aSpce~{okY�h;\{Y���UWY�\�ceh

\4] ¶A H C B �B E X � ±H�µ±e¢

^6] B �BML X � ±H�¸¹�¢

_�] B �BDS X � ±H�º��¢

`a] B �B�U X � ±H�µ·e¢

Xj|{YnhZY�b�f�U{\H��f�`a\WY�`4ceb�fegWhaXZSkb�rtc
u�Y7Y���g�cqXjSVf�U¨� ±H�£¶²¢�SVh�`aY�\Wg{b�Y�\*Xjf:XZ|WYnU{Y�r¦��`ZhiXa�]f�`Z\WY�`�zWce`aXZSpceo
\WS£^¤Y�`ZY�U�XZSpceoCY���g�cqXjSVf�UC� B \B E G BBDL N ^ A P�Q BBDS N _A P�Q BB�U N ` A P�Q3W Ð � ±H�¸��¢

�;|W`aY�Y»ce\W\WS£XjSkfeU�ceoe��`ahaXi��f�`a\WY�`?z�ce`iXjSkceo�\WS£^¤Y�`ZY�U�XZSpceo�Y���g�cqXjSVf�UWh�ce`ZY!\WY�`ZS£u�Y�\O��`Zf�v«\WY���U{SVXjSVf�UWhm� ±H�µ±e¢
Xj|{`Zf�gWxe|�� ±H�µ·e¢[¼{XZ|WY���cq`ZY B ^B E G BBDL N A H C \ P X � ±H�µ´e¢B _B E G BBDS N A H C \ P X � ±H�¸Â�¢B `B E G BB�U N A H C \ P Ð � ±H�¸��¢

ç�htSkUnXZ|WYd|��w\W`afH\{�wU�cqv�SVb�htzW`af�~WoVY�v��wXZ|WYyR�¡��½b�f�`a`ZY�b[XjSVf�UQb
cqUnXj|WY�U7~_YycezWzWoVSkY�\+Xjf4XZ|WY�haY
��`ahaXa�]f�`Z\{Y�`tY��wgWcqXjSVf�UWh���ç/�ÙXjY�`;cezWzWo£�wSkUWxOXj|WY R�¡��°Xjf4XZ|WYd��`ahaXi��f�`a\WY�`thi�whaXjY�v:�{�!��fegWUW\7f�g{X»Xj|�c}X
Xj|{Y�R�¡���b�f�`Z`aY�b[XjSkfeU�b�f�gWoV\:`aY
ce\WSVoV��~_YOcez{zWokSVY�\7Xjf�Xj|{YOhaY�b�f�UW\H�]f�`Z\WY�`/r�c
u�Y�Y���g�cqXZSkf�UC�©cqh#r»Y�oVos�
è!ceb�|�fq��XZ|WY�haY�X�r»f���fe`Zv$gWokcqXjSVf�UWh»|�ceh#SVXZh;z�ce`aXZSkb�gWopce`�v�Y�`ZSVXZh��

�
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ã$7Vã Ê�b�ÛD=�Ý²Ñc8@?<Þ���Ñ�Û
R�f�`;Y�opcehiXjSkb v+Y�\{Spc{�wXj|WY Xj|{`ZY�Y�x�Y�UWY�`ZceoMY���g�c}XjSkfeUWh#fe�Tv+feXZSkf�U�ce`aY

A B�C ^DdB EeC'G W d Q BBML�fgNih d f P j G ¶ X ± X ¹ X �s±H�£¶���¢

r#|WY�`ZY L$k � L C ceU{\ L�l ce`ZY Xj|{Y�XZ|W`ZY�Y$¡tcq`aXjY�hZSkceU�b�fwf�`Z\WSVU�cqXZY�h�� okcqXjY�`topce~0Y�oVY�\ L � S ceU{\ U ¢l� ^Dd SVh
\WSVhZzWokceb�Y�v�Y�U�X!ueY�b�XZf�`�� A Skh!\WY�UWhZS£X���� W d Skh�Xj|{Y�haf�gW`Zb�Y���gWU{b�XjSVf�UC�wceUW\ h d f ce`ZY;XZ|WY�b�f�v+z_f�U{Y�U�Xjhmfe�
Xj|{YmhiXj`aY�hZh?XjY�UWhZfe`��m�m����fwf��eYn#ºh?okc�r���XZ|WY!haXj`aY�hahTceU{\�hiXj`jcqSkUyXjY�UWhZfe`Zh�hjcqXZSkha�Ù� h d f GIH d fcoqpsrFo+p �²r#|WY�`aYH d f-o+p ce`ZY+Xj|WYQY�opcehiXjSVb�b�fHY[��b�SkY�U�XZh����;|{YQv�fehaX$xeY�UWY�`jceomSkUW|{f�v�fex�Y�UWY�f�gWh4ceUWSkhafeXj`af�zWSVb�v+Y�\WSVgWv
Skh#\WY[��UWY�\�~��:±H¶�SVUW\WY�z_Y�UW\WY�U�Xdb�f�v+z_feUWY�U�Xjh#SVU H d f-o+p �©Y
ceb�|:fe�Tr#|WSVb�|�b�ceU:uqce`i�7SkUW\{Y�z0Y�UW\WY�U�XjoV�
f�u�Y�`�haz�ceb�Yq� rFoqp ce`aYyXj|WY�b�f�v�z0f�UWY�U�Xjh#fe��Xj|WY�haXZ`jceSVU7XjY�U{hZf�`

rFo+p ] ¶
± N B ^ oBML�ptQ B ^ pBDLuoDP Ð �s±H�£¶�¶²¢

óHSVUWb�Y+Xj|WY�haXj`ZceSkU�XjY�UWhZfe`$SkhOha�wv+v�Y[Xj`ZSVbe��SVX�|�cehOhZS¥�<SVUW\WY�z_Y�UW\WY�U�X�b�f�v+z_f�U{Y�U�Xjhwv rnkxk � r CxC � rylxl �rnk C � rnkcl ceUW\ r C l �
ñ°S£Xj|�UWY�r�\WY�z0Y�UW\{Y�U�X�uqce`aSpce~{okY�h;\{Y���UWY�\�ceh

_id$]'A B ^DdB E j G ¶ X ± X ¹ X �s±H�£¶²±�¢

ceUW\Æb�f�U{hZSk\{Y�`ZSVUWx*XZ|WY�hZS£�ÆSVUW\WY�z0Y�U{\WY�U�XQb�f�v+z_f�U{Y�U�Xjh�fe�yhiXj`jcqSkUÆXZY�UWhaf�` rFo+p ceh�Xj|WY:feXj|WY�`�haS£�
\WY�z_Y�UW\WY�U�X:uecq`ZSpcq~WokY�h��dY���g�cqXjSVf�UWh*�s±w�V¶���¢�cqUW\ � ±H�£¶�¶²¢nb
cqUÁXj|{Y�U½~_Y-`ZY�zWopceb�Y�\½~��°UWSkUWY���`ahaXi�
f�`a\WY�`/z�ce`iXjSpcqoM\WSV^_Y�`aY�U�XjSkceoMY���g�cqXZSkf�U{h��;�;|WY�hZY$UWSVUWYOUWY�r®Y��wgWcqXjSVf�UWh/b�f�UWhiXjS£Xjg{XZY4c+b�f�v+zWokY[XjY�hZY[X
fe��Y��wgWcqXjSVf�UWh���fe`n\Wf�SVUWx*r�c
u�Y�Yl�HXZ`jcez0f�okcqXjSVf�U�~��&Xj|WY�R�¡��Çv+Y�Xj|{fH\C�»��f�`�XZ|WY�v+f�haXnx�Y�UWY�`jceo
SkU{|Wf�v+f�x�Y�U{Y�f�gWh���ceUWSVhZfeXZ`Zf�z{SkbyY�opcehiXjSkb v+Y�\{Spc{�)�;|{Y�hZYOY���g�c}XjSkfeUWh/ce`ZY

B _idB E G W d Q BBML�f N H d f-o+psrFo+p P j G ¶ X ± X ¹ X �s±H�£¶�¹�¢

´
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B�rFoqpB E G BBML�pmN _ o± A P Q BBMLuo�N _ p± A P z X \ G ¶ X ± X ¹ Ð �s±H�£¶
��¢

ñ°|WY�`ZY�Xj|WY�Y�opcehiXjSkbdv�Y�\WSkgWvíSkh#cehahZgWv+Y�\�Xjf�~0YOSVhZfeXZ`Zf�z{Skbe�wXj|WY H d f-o+p Xjce�eY�Xj|{Y���fe`Zv
H d fcoqp GI{<| d f | o+p Q�} � | d o | fsp Q | d p | f-o ¢ X �s±H�£¶²·�¢

r#|WY�`ZY | d f Skh!Xj|{YT� `ZfeUWY�b��qY�`t\WY�oVXjcn� | d f G �O��f�` j
~G�� �wceUW\ | d f G ¶���f�` j G.� ¢[�T�;|wg{h��{r#|WY�UnXj|{Y
v+Y�\WSVgWvÌSkh#SVhZfeXZ`Zf�zWSVbe� H d f-o+p SkU�uef�oVueY�h/f�UWoV�nX�r�fQSVUW\WY�z_Y�UW\WY�U�Xdb�fwY��+b�SVY�U�Xjh�� { ceUW\ } �WXj|{Y��$���'��
b�fwY��+b�SkY�U�XZh��»ª�hZSVUWx�`ZY�opcqXZSkf�U-� ±H�V¶�·�¢»SkU�Y��wgWcqXjSVf�UWh��s±H�£¶�¹�¢l�Wx�S£u�Y�h

B _idB E G W d Q BBML�f J {�| d f � rnkxk Q r CxC Q rylxl ¢ Q ± } r d f V j G ¶ X ± X ¹ Ð �s±H�£¶���¢

ç�oVXjY�`ZU�c}XjSVueY�o£���yhaSkUWb�Y��y�]r�c
u�Y�u�Y�oVfHb�SVX���� G � �q� C��� ceUW\'!T�srtc
ueY*u�Y�okfwb�S£X���� G � � � �
Y���g�c}XjSkfeUWh��s±H�£¶���¢�b�ceU�~_Y�`ZY[r#`ZS£XZXjY�U�cqh

B _�dB E G W d Q BBML�f J A �c� C)� ±n� C ¢ | d f � rnkxk Q r CxC Q rylxl ¢ Q ± A � C r d f V j G ¶ X ± X ¹ Ð �s±H�£¶²´�¢

ñ°S£Xj|7Y���g�c}XjSkfeUWhO�s±H�£¶²´�¢mceUW\*�s±w�V¶
��¢[�Hr�c
u�Y�Y[�wXZ`jcez0f�opc}XjSkfeUn~��nXZ|WY�R�¡��½XZY�b�|WUWSV��gWY�b
ceU�~0Y
ceb�b�f�v+zWokSVhZ|WY�\7��f�`tXj|WY�v+f�haX#xeY�UWY�`jceoMSVUW|Wf�v+f�x�Y�UWY�f�g{h��WSVhZfeXZ`Zf�zWSVbyv+Y�\WSVgWv:�

�;|WY4è!ce`aXZ|$#ºh�hZgW~{hZgW`i� ceb�Yq�C|Wf�r�Y[u�Y�`��CSVh�haY�ok\{f�vþSkhafeXj`af�zWSkbq�#¾:f�hiXyb�`ZgWhiX�ceo?`Zfwb���h ce`aYO��f�g{UW\
Y[�Hz0Y�`aSkv+Y�U�X�ceoVoV�7XZfn~0Y$ceUWSVhZfeXZ`Zf�z{Skbn��ñ°|WS£XjYe�0Y�X ceos�£�?¶���Â�±H¼_�;|Wf�v+hZY�UC�T¶��eÂ���¢[��R�gW`aXZ|WY�`av�fe`ZYe�0SVX
Skhd�wU{f²r#U�Xj|WcqX SV�»cQokc��eY�`aY�\�hZY��wg{Y�UWb�Ynfe�m\WS£^¤Y�`ZY�U�X v+Y�\{Spc�� SVhZfeXZ`Zf�z{Skb4fe`yUWfeX�¢�Skhyz{`Zf�~0Y�\�r#SVXZ|
ceU&Y�okcehaXZSkbQr�c�ueY�fe��rtc
ueY�okY�UWxeXZ|�v$gWb�|Æokf�U{x�Y�`$XZ|�ceUÃXj|WY7X��wzWSkb�ceo#opc
��Y�`�Xj|WSVb��wU{Y�hZh��tXj|WY7r�c
u�Y
zW`af�z�cex�c}XjY�h»ceh!Xj|WfegWx�|nS£X!r�Y�`ZYySVUncO|Wf�v+f�x�Y�U{Y�f�gWh��H~{g{X»XZ`jceU{hau�Y�`ZhaY�oV��SkhafeXj`af�zWSVb;v�Y�\WSkgWv���r#SVXZ|
ha�wv+v�Y[Xj`i�Oc}�HSkh�UWf�`Zv�ceoeXZfd~0Y�\W\{SkUWx4�-�tcqb��wg{h���¶�����±�¢[����Y�UWb�Yq��SVX�b�ceU4~0Y»v+SkhaokY�ce\WSkU{xtXjfdb�f�UWhaSk\WY�`
v+Y�\WSkc4cehtSVhZfeXZ`Zf�z{Skb/SkUnhaY�SVhZv+SkbycqzWzWokSVb
cqXZSkf�U{h���ñ*Yyha|�ceoko0b�feUWhZSV\WY�`»v�Y�\WSpc�XZ|�cqXtce`ZY/Xj`jcqUWhaueY�`ZhaY�o£�
SkhafeXj`af�zWSVbe�)�;|WY�UC��Xj|WY�hiXj`jcqSkU�ceUW\�haXZ`ZY�hah�`aY�okcqXjSVf�UQb
cqU:~0Y r#`ZSVXaXjY�U:cqh

h kxk G'� kxk�rnkxk Q � � kxk � ± �/�x� ¢ r CxC Q � kclYrylxl�X
Â
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h CxC G � � kxk � ± �/�x� ¢ rnkxk Q � kxksr CxC Q � kclYrylxl�Xh lxl G'� kclYrnkxk Q � kcl+r CxC Q � lxlYrylxl�Xh C l G ± ���x� r C l�Xh kcl G ± ���x� rnkcl�Xh k C G ± �/�x� rnk C X �s±H�£¶�Â�¢

r#|WY�`ZY � kxk � � lxl � ���x� � � kcl ceU{\ �/�x� ce`ZYmXj|WY»�Wu�YtSVUW\WY�z_Y�UW\WY�U�X!Y�opcehiXjSkbmb�fwY��+b�SkY�U�XZhTXj|�c}X)\WY�hZb�`aSk~0Y
cÃx�Y�UWY�`jceo�Xj`ZceUWhiu�Y�`ahZY�oV�½SkhafeXj`af�zWSkb&���;�i¢�v+Y�\{SkgWv��dr#SVXZ|«c²�{SVh�fe��ha�wv+v�Y[Xj`i�°SkU°Xj|WY�u�Y�`aXjSVb
ceo
� L�l ¢;\WSV`ZY�b[XjSVf�UC�;ñ°SVXZ|:Xj|{Y�hZY4haXj`ZceSkU�ceUW\:haXj`aY�hah `ZY�okcqXjSVf�UWh��WXj|WY4XZ|W`ZY�Y4Y��wgWcqXjSVf�UWhdfq��v�fqXjSkfeU���fe`
Xj`ZceUWhiu�Y�`ahZY�oV��SkhafeXj`af�zWSVbyv�Y�\WSpcH�{r#SVXZ|�ueY�`iXjSkb�ceo?c}�HSkh;fq�Thi�Hv+v+Y�Xj`i����b�ceU:~0Y r#`ZS£XZXjY�U�ceh

B _ kB E G W k Q BBML$k J � kxk�rnkxk Q � � kxk � ± �/�x� ¢ r CxC Q � kclYrylxl VQ BBML C J ± �/�x� rnk C V/Q BBML�l J ± ���x� rnkcl V X �s±H�£¶���¢

B _ CB E G W C Q BBML$k J ± �/�x� rnk C V�Q BBML C J � � kxk � ± �/�x� ¢ rnkxk Q � kxksr CxC Q � kcl+rylxl VQ BBML�l J ± ���x� r C l V X �s±H�¸±e��¢

B _ lB E G W l Q BBDL$k J ± ���x� rnkcl V/Q BBML C J ± ���x� r C l VQ BBDL�l J � kclFrnkxk Q � kcl+r CxC Q � lxlYrylxl V Ð �s±H�¸±H¶²¢

��`jceU{hau�Y�`ZhaY�oV�nSkhafeXj`af�zWSkb/v+Y�\WSkcOb�ceUQ~0Ydz�ce`Zcev+Y�Xj`aSk­�Y�\nSVUQceU��+U�gWv$~0Y�`tfq�Crtc
�wh��!�;|Wfev�haY�U
�i¶
��Â���¢!|�ceht\WY[u�Y�okf�z0Y�\�c$z�cq`jcev+Y�XZ`ZSk­�cqXjSVf�U�Xj|�cqX�Skh»z�ce`aXZSkb�gWopce`m|�ceU{\{�n��f�`»gWUW\WY�`ZhiX�ceUW\{SkUWx$r�c
u�Y
zW`af�z�cex�c}XjSkfeU4SkU��;�?v�Y�\WSpc{��ª�haSkUWxd�;|Wf�v+hZY�U�zWce`jcev+Y�XZY�`ah���f�`��;��v+Y�\{Spc{�²Xj|WY�`ZY�okcqXjSVf�UWh�~_Y[X�r�Y�Y�U

�
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Xj|{Y�cq~_f�u�Y�Y�opcehiXjSkb b�fHY[�+b�SkY�U�Xjh�ceUW\��;|Wf�v+hZY�U�z�ce`Zcev+Y�XjY�`Zh#ce`aYOceh;��f�okoVf²r��

��2 ]�� � lxlA X
�D2 ]�� ���x�A X
� ] � kxk � � lxl± � lxl X�@] �/�x� � ���x�± ���x� X
| ] � � kcl Q ���x� ¢ C � � � lxl � ���x� ¢ C± � lxl � � lxl � ���x� ¢ X �s±H�¸±�±�¢

r#|WY�`ZY3��2;Skh��y�]r�c
u�YdueY�okfwb�S£X��nzWce`jceoVokY�o©XZf$Xj|WYdha�wv�v+Y�XZ`a�nc}�HSkh��Z�D2#Skh/!T�srtc
ueYyu�Y�oVfHb�SVX���z�ce`ZceokoVY�o
Xjf+Xj|�c}Xyc}�HSVh��_ceUW\ � � � ceUW\ | ce`aYOXZ|W`ZY�Y$\WSkv+Y�U{hZSkfeUWokY�hZh/ceUWSVhZfeXZ`Zf�z���z�ce`Zcev�Y[XjY�`Zh��;ñ°S£Xj|:XZ|WY�haY
`ZY�opcqXZSkf�U{h��Hr»YOb
ceU�b�f�U�ueY�`aX�~0Y�X�r»Y�Y�U�Xj|WY�X�r»f�haY�Xjh/fe��z�ce`Zcev�Y[XjY�`Zh��

�;|W`aY�Y4�W`ZhaXi��f�`a\WY�`/Y���g�c}XjSkfeUWh��T�s±H�£¶���¢�XZ|W`Zf�g{x�|Ã�s±w�µ±H¶�¢[�©ceUW\�hZS£��fqXj|WY�`Zh��0Y���g�c}XjSkfeUWh�� ±H�V¶���¢[�
x�S£u�Y�c-b�f�v+zWoVY�XjY�hZY[XQfe�yY���g�cqXZSkf�UWh+��f�`+\Wf�SkU{x-r�c
u�Y�Y[�wXZ`jcez0f�opc}XjSkfeU&SVU�x�Y�UWY�`Zceo#Xj`jcqUWhaueY�`ZhaY�o£�
SkhafeXj`af�zWSVbyv�Y�\WSpc��Ùr#SVXZ|�ueY�`aXZSkb�ceoMc}�HSkh#fe��ha�wv+v�Y[Xj`i�W¢t~��QXZ|WYOR�¡��½XjY�b�|WUWSk��gWYq�

R�f�`t�;�mv+Y�\WSkcOr#SVXZ|�ceU�ce`Z~{SVXj`Zce`a�+f�`aSkY�U�XjcqXjSVf�Unfq��hi�wv�v+Y�XZ`a�7c²�{SVh��wXj|WYy��`ahaXi��f�`a\WY�`tzWce`aXZSpceo
\WS£^¤Y�`ZY�U�XZSpceoCY���g�cqXjSVf�UWh#\WY�hZb�`aSk~WSVUWx�Xj|WY�v+Y�\WSVgWvÄb�ceU:~0YOf�~{X�cqSkUWY�\���`af�vÌY��wgWcqXjSVf�UWh��s±H�£¶
��¢tcqUW\
�s±w�V¶���¢»Xj|W`af�gWx�|*�s±w�µ±H¶�¢�hZSkv+zWo£�n~���`ZfqX�cqXZSkUWx$XZ|WY�b�fwf�`Z\WSVU�cqXZYyha�whaXZY�v��

R�f�`�±²��³ cezWzWoVSkb�cqXjSVf�UWh�r#S£Xj|¨XjSVoVXZY�\°c}�HSkh7fq��hi�wv�v+Y�XZ`a���/Xj|WY�`aY�opc}XjSkfeUÅ~_Y[X�r�Y�Y�U½Xj|WY�f�oV\
b�fwf�`a\WSkU�c}XjY ha�whiXjY�v � L$kqXsL�l¢¡ ceU{\�U{Y�r¯b�fHf�`a\WSkUWcqXjY hi�HhiXjY�v �[£L$kqX £L�l¢¡ SVh��

L$k G £L$k b�f�h<¤ � £L�l hZSkU�¤ XL�l G £L$k haSkU
¤ Q £L�l b�feh�¤ X �s±H�¸±e¹�¢

r#|WY�`ZY�¤$Skh;Xj|WYOceU{x�okYy~0Y�X�r»Y�Y�U�Xj|{YOhi�wv�v+Y�XZ`a��c}�HSVh;\WSk`aY�b�XZSkf�U L�l ceUW\�Xj|WY ueY�`aXZSkb�ceo�£L�l �
�;|WY4UWY�r Y���g�cqXZSkf�U{hd\WY�hZb�`aSk~WSVUWxnr�c
u�Y�zW`af�z�cex�c}XjSkfeU�SkU�cn�;�#v�Y�\WSkg{vår#S£Xj|�c�XjSVoVXjY�\�c}�HSVh

¶��
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fe�mha�wv+v�Y[Xj`i��b�ceU�Xj|WY�U�~_Y�f�~HX�ceSVUWY�\���`af�vÇY���g�cqXZSkf�UWh+� ±H�£¶
��¢[�¤ceUW\&� ±H�V¶
��¢/Xj|{`Zf�gWxe|&�s±H�¸±H¶²¢#~��
`ZfqX�cqXZSkUWx$XZf�XZ|WY�UWY�r�b�fwf�`Z\WSVU�cqXZYyha�whaXZY�v��»�;|{Y�hZYOUWY[r¯Y���g�cqXZSkf�U{h#ce`ZY

B _ kB EaG W k Q BB £L$k J b�feh�¤W� � kxksrnkxk Q � kclFrylxl ¢ Q ±)hZSVU�¤ ���x� rnkcl VQ BB £L�l J�� haSkU�¤W� � kxksrnkxk Q � kcl+rylxl ¢ Q ±)b�fehD¤ ���x� rnkcl V X �s±H�¸±q��¢

B _ CB E�G W C Q BB £L$k J ±)b�f�hD¤ �/�x� rnk C Q ±)hZSkU�¤ ���x� r C l VQ BB £L�l J�� ±)haSkU�¤ �/�x� rnk C Q ±)b�f�hD¤ ���x� r C l V X �s±H�¸±�·�¢

B _ lB EIG W l Q BB £L$k J ±)b�f�h�¤ ���x� rnkcl Q haSkU�¤W� � kcl+rnkxk Q � lxlYrylxl ¢ VQ BB £L�l J�� ±)hZSVU�¤ ���x� rnkcl Q b�feh�¤W� � kcl+rnkxk Q � lxl+rylxl ¢ V X �s±H�¸±e��¢

B�rnkxkB E G BB £L$k J b�f�h<¤ _ kA V/Q BB £L�l J�� haSkU�¤ _ kA V X �s±H�¸±�´�¢

B�rylxlB E G BB £L$k J hZSVU
¤ _ lA V/Q BB £L�l J b�f�h�¤ _ lA V X �s±H�¸±eÂ�¢

B<rnk CB E G BB £L$k J b�f�h�¤ _ C± A V/Q BB £L�l J�� haSkU�¤ _ C± A V X �s±H�¸±e��¢

B�r C lB E G BB £L$k J haSkU�¤ _ C± A V Q BB £L�l J b�f�h�¤ _ C± A V X �s±H�º¹���¢

¶�¶
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B<rnkclB E G BB £L$k J b�f�h�¤ _ l± A Q hZSVU¥¤ _ k± A V Q BB £L�l J � haSkU
¤ _ l± A Q b�f�h�¤ _ k± A V Ð �s±H�º¹{¶²¢

ñ°S£Xj|<Y���g�cqXjSVf�UWhQ�s±H�¸±q��¢yXj|W`af�gWx�|Å�s±H�º¹{¶²¢l��r�c
u�YQYl�HXZ`jcez0f�okcqXjSVf�U�SkU�c��;� v�Y�\WSkg{v§r#SVXj|<c
XjSVoVXZY�\�c}�HSkh;fq�)ha�wv+v�Y[Xj`i�Qb
cqU�XZ|WY�U�~_Y�z0Y�`i��f�`Zv+Y�\�~��7Xj|WYOR�¡��Á�WUWSVXZY[��\{SV^_Y�`ZY�UWb�Y XZY�b�|WUWSV��gWYe�

ç�h�r#S£Xj|�XZ|WY+ceb�f�g{haXjSVb$b
cqhZYe�MXZ|WY+R�¡��®XjY�b�|WUWSV�wg{Y�SVhyUWfeX ¬ gWhiX�okSVv�S£XjY�\�XjfQXZ|WY���`ZhiXa��fe`Z\WY�`
ha�whiXjY�výY���g�cqXZSkf�UWh$��fe`$Y�okcehaXZSkbnv+Y�\{Spc{�)S£X$b�ceUÃ~_Y�cez{zWokSVY�\<XZf�Xj|WYQhaY�b�f�UW\H�]f�`Z\WY�`�Y�opcqhaXjSVb�r�c
u�Y
Y���g�c}XjSkfeUWh��s±H�£¶���¢tcehtr»Y�oVos�

¶²±
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P4Ú?ÛWÜ?Ý�Þ�ß�é

Ï�â�×¯ÊyNQá�P$I7ÉÁÕ7á²K¤ê�ÊdN:KCá�Ë+Ï I7Ï:Õ÷Õ7á�Í;Í;â�KCá�Ë+Ï á�Ï KCLtI7Ï:ÕnIQN7Õ
Ítá�Ï�á�LOÊ�ë�Õ7á�Í;ÍtÊyNQÊ Ï�P�ÊíK�P4î�Ê ×¯Ê�K

�/Y�`ZYq�C�;gWhaY4Xj|WY4f�UWY[�]\WSkv+Y�U{hZSkfeU�ceo?ceb�f�gWhaXZSkbOrtc
u�Y�Y���g�cqXjSVf�U�SVU�cn|Wfev�f�xeY�UWY�f�gWhyv+Y�\WSVgWv
r#SVXZ|Wf�g{X�XZ|WY#hZf�g{`Zb�Y;XZY�`Zv Xjf�SkoVokgWhiXj`jc}XjY»XZ|WY#U�gWv�Y�`ZSVb
ceoW\{SkhZz0Y�`ahZSVf�U�ceUW\+\WSV^_gWhaSkf�U�SVU���fegW`)��UWS£XjY[�
\WS£^¤Y�`ZY�U{b�Y/hZb�|WY�v�Y�h��{S �ºYq�V��oVY
cez{��`af�xW�eX�r»fq�]haXjY�z7ð?c}���]ñ*Y�UW\{`Zfe^���zWhZY�gW\Wf�ð?c}���]ñ*Y�U{\W`Zfe^��wceUW\+b�f�Uw�
u�Y�U�XjSkfeU�ceomhZY�b�f�UW\H�]f�`Z\{Y�`��WUWSVXZY[��\{SV^_Y�`ZY�UWb�Yq�:�d\WSkhab�gWhah4X�r�f�hZY�XZh$fe�;Y���g�cqXjSVf�UWhwv$Xj|WY+��`ZhiXa��fe`Z\WY�`
ha�whiXjY�v \{Y�`ZS£u�Y�\-��`af�vÔXZ|WY�hZY�b�f�UW\H�]f�`Z\{Y�`�f�UWYq�?ceUW\�Xj|WY�f�`aSkx�SVU�ceo�hZY�b�f�UW\w��f�`a\WY�`Oceb�f�gWhaXZSkb$r�c
u�Y
Y���g�c}XjSkfeUC�

é$7 à Í;Ñ�ßn=[Ý�ëF9©ß��?Þwß5=w¦�=�Ý
Þ�?
�;|WY���`ahaXa�]f�`Z\{Y�`/ceb�fegWhaXZSkbyr�c�ueY�Y���g�cqXjSVf�U�SkU�c7¶��À³¯|Wf�v+f�x�Y�UWY�fegWh#v�Y�\WSkgWví`ZY�\WgWb�Y�h/XZfB \B E G ¶A B ^BML X � ¹{�V¶�¢

B ^B E G A H C B \BML Ð � ¹{�µ±e¢

R�f�`�Xj|WSVh4ha�whiXjY�v��)oVY�X�gWh�ceU�cqoV�w­�Y+Xj|W`aY�Y��WUWSVXZY[��\{SV^_Y�`ZY�UWb�Y�hZb�|WY�v�Y�h¢v+okY�cez{��`ZfexW��X�r»fq�]haXjY�zÃð?c}���
ñ*Y�UW\W`afe^-ceUW\�r#|�cqX/�mhZ|�cqokoCb�ceokoCz{hZY�g{\WfQð?c}���]ñ*Y�U{\W`Zfe^��

é$7 àD7 à ÉmÞ�ÛWÜ�§]ßi9�¨©=y8}Ú�Þ�?<Þ
R�f�`4XZ|WYQ��`ahaXa�]f�`Z\{Y�`�ha�whiXjY�v��m��haY�X+gWz&c���UWS£XjY[�]\WSV^_Y�`aY�UWb�Y7hZb�|WY�v�Y�f�UÃc�hiX�cex�xeY�`ZY�\Ãx�`ZSV\

~�cehaY�\�f�U7Xj|WY oVY
cezH��`Zf�x�v+Y�XZ|WfH\-� ò�feXaXjY�`��C¶���´e¹�¢[����U7XZ|WY okY�cez{��`Zfex�cezWzW`af�ceb�|C�{XZ|WY uqce`ZSkce~WokY \ SVh
b�fev�zWgHXjY�\�c}X)XjSVv�Y»okY�ueY�o�ª Q ¶#ceU{\�hZz�ceb�Y;SkUW\{Y[� � �er#|{SkokYmuqce`ZSkce~WokY ^ Skh)b�f�v�z{g{XjY�\�cqX)XjSVv�YmokY[u�Y�o

¶�¹
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ª Q kC ceUW\�hZzWceb�Y$SVUW\WYl� � Q kC �d��U�Xj|WSVh�r�c
���¤XZ|WY$okY�cez{��`af�xQcez{zW`Zf�cqb�|�x�SVueY�h��ÀXjSkv+Y[�]b�Y�U�XZY�`aSkUWx��
ceUW\È�ahaz�ceb�Yl��b�Y�U�XjY�`ZSkU{x��*fq� ^ cqUW\ \ SVUÃ~_feXZ|2Xj|WY7XjY�v�z0f�`Zceo;ceUW\&hZzWcqXjSkceot\WS£^¤Y�`ZY�U{b�SkU{xW�Ã�;|WY
ceoVx�f�`ZS£Xj|Wv¦zW`afHb�Y�Y�\Whdcqh#��feokokf�r#h��

^D« �g¬­f � ¬­ G ^�«�® ¬­f � ¬­ Q.¯ k � \ «f � k � \ «f ¢ X � ¹{�¸¹�¢

\ « � kf G \ «f Q�¯ C N ^�« � ¬­f �g¬­ � ^D« � ¬­f ® ¬­ P X � ¹{�º��¢

r#|WY�`ZY ¯ k ]'A H C+° Es± ° L � ¯ C ] ° Es± A ° L � ° E SVh#XZ|WY XjSVv�YyhiXjY�z�ceU{\ ° L SVhtXj|WY�haz�cqXjSkceoChiXjY�z¤�
��f�ceU�ceo£�w­�YyXj|{YyhaXjce~WSkoVSVX��+b�feUW\WSVXZSkf�U+��f�`�XZ|WY ce~0f�u�Yy��UWS£XjYl��\WS£^¤Y�`ZY�U{b�Y hZb�|{Y�v+Ye�{r»Y�b
ceU7gWhaY

Xj|{Y�R�f�g{`ZSkY�`tv+fH\WY�h�� ò�fqXZXjY�`��M¶���´e¹�¢

^�« � ¬­f G³²^ « � ¬­ r dµ´ fs¶K· X � ¹{�µ·e¢

\ « � kf G¸²\ « � k r d¹´ f�¶K· Ð � ¹{�¸��¢

��UWhaY�`aXZSkUWx�Xj|{Y�hZYOv+fH\WY�h;SkU�Y���g�c}XjSkfeUWhO� ¹{�º¹�¢tceU{\�� ¹{�º��¢[�{r»Y�xeY�X

²^ « �g¬­ G³²^ «n® ¬­ Q�¯ k ± j hZSVU N ¶±$º ° L P ²\ « X � ¹{�µ´e¢

²\ « � k G³²\ « Q�¯ C ± j haSkU N ¶±$º ° L P ²^ « �g¬­ Ð � ¹{�¸Â�¢

R�`Zf�víY���g�cqXZSkf�U{h4� ¹{�¸´�¢tceUW\<� ¹{�ºÂ�¢l�{r�Y�f�~HX�ceSVU�XZ|WY�vnc}Xj`ZS¥�QY���g�cqXjSVf�U»¼½ ²^ « �g¬­²\ « � k�¾À¿Á G
»¼½ ¶ ± j�¯ k haSkUOÂ kC º ° L�Ã
± j�¯ C hZSVU Â kC�º ° L Ã ¶ � � ¯ k ¯ C haSkU C Â kC�º ° L Ã ¾À¿Á

»¼½ ²^ «n® ¬­²\ « ¾À¿Á Ð � ¹{�¸��¢

�;|WY�cev+zWokS£��b
cqXZSkf�U�vnc}Xj`ZS¥�n��fe`tXj|WSVh;Y���g�cqXZSkf�U�Skh

Ö G »¼½ ¶ ± jÄ¯ k hZSkU�Â kC º ° L�Ã
± jÄ¯ C hZSkU Â kC º ° L Ã ¶ � � ¯ k ¯ C hZSVU C Â kC º ° L Ã ¾ ¿Á X � ¹{�£¶���¢

¶
�
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��f�`tr#|WSVb�|�XZ|WY�Y�SVx�Y�U�uqceokg{Y�h�ÅnhZcqXjSVha�Ù�
Å C)� ± J ¶ � ± ¯ hZSVU C N ¶± º ° L P�V Å Q ¶ G � X � ¹{�£¶�¶²¢

r#|WY�`ZY ¯ ] Â�Æ ¶KÇ¶K· Ã C �m�;|{Skh#Y���g�cqXZSkf�U�x�S£u�Y�h#X�r»f+Y�SkxeY�U�uqceokgWY�h
Å kxÈ C G ¶ � ± ¯ hZSVU C N ¶± º ° L PRÉ ± � J ¯ hZSkU C N ¶± º ° L P � ¶ V ¯ hZSVU C N ¶± º ° L P Ð � ¹{�£¶²±�¢

�]�;Xj|{Y7ce~0f²ueYQY�SVx�Y�U�uqceoVgWY�hOr�Y�`ZY7`ZY�ceos��Xj|WY�U�Xj|WY�vncexeUWSVXZgW\WYËÊ Å�Ê¤fq�#f�UWYQY�Skx�Y�U�uqceoVgWY�r�f�g{ok\2~0Y
x�`aY
cqXZY�`tXj|WceU7f�UWYq¼�|WY�UWb�Ye�WXZ|WY hZf�oVg{XjSVf�Unr»f�gWoV\�~0Y gWUWhiX�ce~{okYe�!�/f�r�Y[u�Y�`���r#|WY�U�Xj|WY Y�Skx�Y�U�uecqokgWY�hÅ kxÈ C ce`ZYyb�f�v+zWokYl�¤��Xj|{Y vncexeUWSVXZgW\WY
Ê Å�Ê�fe�?Y�ceb�|�Y�SVx�Y�U�uqceokg{YdSkh�Sk\WY�U�XZSkb�ceoko£��Y���g�ceo_Xjf�gWUWS£X������;|�c}X
Skh Ê Å�Ê G ¶ SV^�ÌÌÌ ¯ hZSkU C Â kC º ° L�Ã ÌÌÌuÍ ¶ Ð � ¹{�£¶�¹�¢

�;|�gWhnS£� ¯ Í ¶��»hZf�oVg{XjSVf�UWh$r#SkoVot~0Y:cqoVr�c��wh+haXjce~WokYq�&��Y�U{b�Ye�»Xj|WY�haXjce~WSkoVSVX��*b�f�U{\WSVXZSkf�U2��f�`�Xj|{Y
okY�cez{��`af�x�hZb�|WY�v�YOSkh ° E Í ° LH Ð � ¹{�£¶
��¢

�;|WY�\WSVhZz0Y�`ahZSkfeU�`ZY�opcqXZSkf�U<��fe`4Xj|WYQ�WUWSVXZY[��\{SV^_Y�`ZY�UWb�YnhZb�|WY�v�Y�\WY[��UWY�\&~���Y��wgWcqXjSVf�UWh�� ¹{�¸¹�¢
ceUW\Æ� ¹{�º��¢�b
ceU�~0Y$f�~{XjceSkU{Y�\�~���`ZY�opcqXZSkUWx�Xj|WY$��`aY���gWY�U{b��ÏÎÁfe�!Xj|{Y�R©fegW`ZSVY�`yv+fH\{Y4f�U�Xj|{Y�x�`ZSV\
Xjf+c�z�ce`iXjSkb�gWopcq`»r�c�ueY�U�gWv$~0Y�` º � Î G Îd� º ¼ ° L�X ° E ¢ X � ¹{�£¶²·�¢�»�:b�fev�z�cq`ZSkU{x�Xj|{Y$\WSkhaz_Y�`ZhaSkf�U�`aY�okcqXjSVf�U:��f�`/Xj|WY�\WSV^_Y�`aY�UWb�Y�hZb�|WY�v�Y�r#SVXj|�XZ|WY4\{SkhZz0Y�`ahZSVf�U
`ZY�opcqXZSkf�Unfe��XZ|WY�f�`ZSVx�SkUWceo_\{SV^_Y�`ZY�U�XjSpcqo¤ha�whiXjY�v���r�Y�b�ceU�ceU�ceo£�H­�Y Xj|WY�ceb�b�gW`Zceb���fq��XZ|WY \WSV^_Y�`aY�UWb�Y
hZb�|{Y�v+Y�SVU�\{Y�X�cqSkos�

��f�fe~{X�ceSVUQXj|WY�\WSVhZz0Y�`ahZSkfeU�`aY�okcqXjSVf�Un��f�`;Y��wgWcqXjSVf�UWhO� ¹H�V¶²¢tcqUW\�� ¹{�¸±�¢[�Wb�f�UWhaSk\WY�`tXj|WYOR�f�gW`aSkY�`
v+fH\WY�h;SkU7XjSVv�YyceUW\�hZz�ceb�Ye� ^ � L�X E ¢ G³²^ r dÑÐÀÒ Ç ® ´ ·qÓ X � ¹{�£¶���¢

¶²·
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\ � L�X E ¢ G¸²\ r dÑÐÔÒ Ç ® ´ ·qÓ Ð � ¹{�£¶²´�¢

��Y�`ZYq��Î«b
ceU-~0Y+b�f�v+zWokYl��SkU�x�Y�UWY�`Zceos�?S �ºYq�V�$Î GÖÕ Q�j � ����f�f�~{XjceSkU-c7~0f�gWUW\WY�\<haf�okg{XZSkf�U�c}X
SkUH��UWSVXZYyXjSVv�Yq�Hr»YOv4gWhaX/|�c
u�Y �&× �{�

óHg{~WhaXZSVXjgHXjSkfeU2fe��� ¹{�£¶���¢OceUW\Á� ¹H�V¶²´e¢OSkU�XZf�Y���g�cqXZSkf�U{h�� ¹{�£¶²¢�cqUW\½� ¹{�¸±�¢�xeSVu�Y�h$Xj|WY�� cev�SVokSkce`
\WSVhZz0Y�`ZhaSkf�U�`aY�opc}XjSkfeUQ��f�`tXj|WY�\WS£^¤Y�`ZY�U�XZSpceo_Y���g�cqXZSkf�U{h

Î C GaH C º C Ð � ¹{�£¶�Â�¢

¡�f�UWhaY���gWY�U�XZoV�e�;SkU2Xj|WY�\WS£^¤Y�`ZY�U�XZSpceotY���g�cqXjSVf�UC�)Î SVh+`aY
ceo;haf*XZ|�cqX+UWf-\�cev+zWSkUWx�fq� ceU��Ãv+fH\WY
fwb�b�g{`Zh��»ceUW\&ceoVo»r�c
u�Y�U�gWv4~_Y�`Zhn|Wc�ueY�XZ|WY7hjcqv�Y7zW|WcehZY7u�Y�okfwb�S£X��°� cqUW\2Xj|�gWh�x�`ZfegWz2u�Y�oVfHb�SVX��{¢[�
�;|�cqX/SVh��WUWf+\WSVhZz0Y�`ZhaSkf�U�fwb�b�gW`Zh��

ç�zWzWoV�wSVUWxQXj|WY�hZcev�Y�R�f�g{`ZSkY�`yv+fH\WY�h+� ¹{�£¶���¢�ceUW\Æ� ¹{�£¶²´�¢#Xjf7Xj|WY���U{SVXjYl��\WS£^¤Y�`ZY�UWb�Y�hab�|WY�v+Y
� ¹H�¸¹�¢tcqUW\�� ¹{� ��¢[�WxeSVu�Y�h

²^ r dÙØ ÒuÐ « � ¬­ ÓÚ¶KÇ ® ´qÐ f � ¬­ ÓÚ¶K·FÛ G ²^ r dÙØ ÒuÐ «�® ¬­ ÓÚ¶KÇ ® ´qÐ f � ¬­ ÓÚ¶K·FÛ Q�¯ k N ²\ r dÙØ Ò « ¶KÇ ® ´wÐ f � kcÓÜ¶K·FÛ� ²\ r dÙØ Ò « ¶KÇ ® ´ f�¶K·FÛ P X � ¹{�£¶���¢

²\ r dÙØ ÒuÐ « � k-ÓÚ¶KÇ ® ´ fs¶K·FÛ G ²\ r dÑØ Ò « ¶KÇ ® ´ f�¶K·FÛ Q.¯ C N ²^ r dÙØ ÒuÐ « � ¬­ ÓÜ¶KÇ ® ´wÐ f � ¬­ ÓÜ¶K·FÛ� ²^ r dÙØ ÒuÐ « �g¬­ ÓÚ¶KÇ ® ´qÐ f ® ¬­ ÓÜ¶K·FÛ P Ð � ¹{�¸±e��¢

¡tceUWb�Y�oVokSkU{x$Xj|WY�b�fev�v+f�UQ� ceb[Xjf�`ah/SVU7Y���g�cqXZSkf�U{h4� ¹{�£¶���¢tceUW\<� ¹H�µ±e��¢[�{XZ|WY�U�x�SVueY�h

²^ r dÑØ ¬­ Ò ¶[ÇµÛ GÝ²^ r dÑØ ® ¬­ Ò ¶[ÇµÛ Q�¯ k ²\ N r dÑØ ® ¬­ ´ ¶K·FÛ � r dÙØ ¬­ ´ ¶[·FÛ P X � ¹{�¸±H¶²¢

²\ r dÑØ ¬­ Ò ¶[ÇµÛ GÞ²\ r dÙØ ® ¬­ Ò ¶KÇµÛ Q.¯ C ²^ N r dÙØ ® ¬­ ´ ¶K·FÛ � r dÙØ ¬­ ´ ¶K·FÛ P Ð � ¹{�¸±�±�¢

�;|WY \WY[XjY�`Zv+SkU�ceU�X;fq��XZ|WY�haYyX�r�f�Y���g�c}XjSkfeUWh;SkU ²^ ceUW\ ²\ XZ|WY�U�x�S£u�Y�htXj|WY \WSVhZz0Y�`ahZSkfeU7`ZY�okcqXjSVf�U���fe`
¶��
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Xj|{YOoVY
cezH��`Zf�x$��U{SVXjYl��\WS£^¤Y�`ZY�UWb�Y�hZb�|{Y�v+YQ� ¹{�¸¹�¢tceUW\*� ¹{� ��¢l�

hZSkU C N ¶± Î ° E P G ¯ hZSVU C N ¶± º ° L P X � ¹{�¸±e¹�¢

r#|WY�`ZYe�mcex�ceSkUC� ¯ ] H C � ° Es± ° L ¢ C ���;|WSkh$\{SkhZz0Y�`ahZSVf�U2`ZY�opcqXZSkf�U*Y���g�ceoVh4Xj|WYn\WSkhaz_Y�`ZhZSVf�U2`ZY�opcqXZSkf�U
� ¹H�V¶�Â�¢$��fe`�XZ|WY�\WSV^_Y�`aY�U�XjSkceotY���g�c}XjSkfeU�f�UWo£�ÃcqX+okf�rí��`ZY���gWY�UWb��e�;\WSV^_Y�`aSkUWx�zW`af�x�`aY�hZhaSVueY�oV�&v+f�`ZY
r#SVXZ|�SkUWb�`ZY
cqhZSkU{x���`aY���gWY�UWb��e��»�Ær#`ZS£XjSkU{x�Î GßÕ Qàj � � �Ö× ��¢[�/ceUW\¨Y���g�cqXjSVUWx�Xj|{Y�`ZY�ceoyceU{\¨Skv�cex�SkUWce`a�2zWce`aXZhQfe�
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hZg{z_Y�`Zz0f�hZS£XjSkfeUC��ç�b�b�f�`Z\WSVUWxyXjf�Xj|�cqX�ceU�ceo£�HhaSkh���cev+zWokS£XjgW\{Y»\WY�b
c
�$Yl�HSkhaXZh�SkU4XZ|WYtoVY
cez{��`af�xdhaf�okgHXjSkfeU
SV�MXZ|WYyhaf�gW`Zb�Y Skh»\Wf�v+SkU�cqXZY�\Q~��n|WSkx�|w�]��`ZY���gWY�UWb�SkY�ht`ZY�opcqXZSVu�Y/Xjf$XZ|WY��/�w��gWSVhaX;��`ZY���gWY�UWb[�-� Yq�ºx{�V�H���
z0Y�`Zb�Y�U�XOfe���/�w��gWSkhiXl¢[�4�;|WY�hZf�oVg{XjSVf�UWhyfe~{X�ceSVUWY�\�~���~0feXZ|�XZ|WY�cehi�Hv+z{XZfeXjSVb�cezWzW`af�ceb�|*ceUW\�Xj|{Y
okY�cez{��`af�x<v+Y�XZ|WfH\Åce`ZY:SkU�xefHfw\¨cex�`aY�Y�v�Y�U�X��«ç�okhZf{�;b�f�UWhaSkhiXjY�U�X7r#S£Xj|ÆXZ|WY�ce~0f�u�Y�cqU�ceoV�whaSkh��;S£�
Xj|{YnhZfegW`Zb�Ynrtc
ueY�okY[X�Skh�\Wf�v+SkU�c}XjY�\*~��*oVf�rÎ��`ZY���gWY�UWb�SVY�h���`ZY�okcqXjS£u�Y�Xjf�XZ|WYè�#�w�wg{SkhaX4��`ZY���gWY�UWb��e�

¶�Â



�����������

hZfeokg{XZSkf�UWh�fe~{X�ceSVUWY�\�~���~0feXj|�XZ|WY/ceha�wv+z{XjfeXZSkb#ceU{\+XZ|WY;��UWSVXZY[�]\WSV^_Y�`aY�UWb�Y;v�Y[Xj|Wfw\Wh!hZ|Wf�r°cqokv+f�haX
UWf�\WSVhZz0Y�`ZhaSkf�U�Y�`a`Zf�`#cqUW\:U{f�cqv�zWoVSVXZgW\WYy\WY�b
c
����/f²rÅokY�X!g{h!XZgW`ZU�Xj|{Y�\WSVhZb�gWhZhaSkf�U�Xjf�\WSVhZz0Y�`ZhaSkf�U¤�Tñ°|WY�U H ° Es± ° L G ¶���\WSkhaz_Y�`ZhaSkf�U�`ZY�opcqXZSkf�U
� ¹H�µ±e¹�¢�~_Y�b�f�v+Y�h Î C GaH C º C X � ¹{�¸±eÂ�¢

r#|WSVb�|C�WcehmUWfeXZY�\7cq~_f�u�Yq�HSVhmXZ|WYd\{SkhZz0Y�`ahZSVf�Un`aY�opc}XjSkfeU+fq�CXj|WY/\WS£^¤Y�`ZY�U�XZSpceo©ha�whiXjY�v����;|�gWh��H��f�`�Xj|WSVh
hZz0Y�b�Spceo?b�cehZYOf�UWo£�QXj|WY�`ZY�Skh#UWf+Uwg{v�Y�`ZSkb�ceoM\WSVhZz0Y�`ZhaSkf�U:SkU7Xj|{Y�oVY
cez{��`af�x+hZb�|WY�v�Yq�#R©fe`#ceU��:fqXj|WY�`
b�|Wf�SVb�Y�hQfe� hZcev�z{okSkU{x*SVU�XZY�`iuecqos�;ceh+r�Y�|�c
u�Y�haY�Y�U¨SVU�Y��wgWcqXjSVf�U®� ¹H�µ±e¹�¢�U�gWv+Y�`aSkb
cqo/\{SkhZz0Y�`ahZSVf�U
ce`aSkhZY�h���zW`af�x�`aY�hZhaSVueY�oV�Qv�f�`aY hZf�r#SVXZ|�SVUWb�`aY
cehaSkUWx���`aY���gWY�U{b����

ówY�b�XZSkf�U�¹;fe��XZ|WSkhCb�|Wcez{XjY�`?x�SVueY�h?c;\WY�XjceSkoVY�\y\{SkhZb�gWhZhaSkf�U�f�U XZ|WY)��`ZY��wg{Y�UWb[���¤ceU{\�r�c
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~��7x�`aSk\�\WSVhZz0Y�`ZhaSkf�UKv

£\ « � kf G \ « � kf Q � W f � k-÷ C � W f ® k-÷ C ¢G \ « � kf Q ! k � \ «f � k � ± \ «f Q \ «f ® k ¢ Ð ���W�¸¹�¢

·H�#��ce�eY�Xj|{YO\{SV^_Y�`ZY�UWb�Y�h#fe��XZ|WY�\WSV^_gWhaY�\�£\ v
$ f � k-÷ C G £\ « � kf � k � £\ « � kf Ð ���W�º��¢

�{�&%TùDôcî
����î ��ìuò � Xj|{YOhaf�okgHXjSkfeU�ceh;��f�okoVf²r#h��WceU{\:f�~HX�ceSVUQXj|WY�b�fe`Z`ZY�b�XZY�\�haf�okgHXjSkfeUQ��f�` \ v
\ « � kf G £\ « � kf � � W Æf � k-÷ C � W Æf ® k-÷ C ¢ X ���W�µ·e¢

r#|WY�`ZY

W Æf � k-÷ C G !�v�c}�<�}� X v+SkUKâÀ!'$ f ® k-÷ C X ce~Wh
� £W f � k-÷ C ¢ X !($ f � le÷ C ã ¡uX�W¶
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! G hZSVx�UK� £W f � k-÷ C ¡ Ð ���W�¸��¢

ç�hTr�Y�hZ|�ceoVoHhaY�Yq��Xj|WYtU{f�UWokSVUWY
cq`�hiXjY�z¤��Y���g�cqXZSkf�U����W�º��¢[�qSkU�u�f�o£u�Y�h)\WY�b�SkhaSkf�UH�]vncq�wSVUWx#Xjf cehahZY�hZh
r#|WY�`ZYOUwg{v�Y�`ZSkb�ceoC\WS£^¤g{hZSkfeU7hZY�Y�v�h/UWfeX;XZf�|�c
u�YOfHb�b�gW`a`ZY�\:SkU7Xj|{YOfe`ZSkxeSkU�ceo©��UWS£XjYl��\WS£^¤Y�`ZY�U{b�SkU{xW�

�;|WY<ceokxef�`ZS£Xj|Wv okSkhiXjY�\�ce~0f�u�Y<SVU�u�f�o£u�Y�h�Xj|W`aY�Y*vnc ¬ fe`�fez_Y�`jcqXZSkf�UWh��yb�feU�ueY�U�XjSVf�U�ceoO��UWS£XjY[�
\WS£^¤Y�`ZY�U{b�Yn� Ss� Ye�mXj`ZceUWhZz0f�`iXl¢[��\{SV^_gWhZSVf�U�cqUW\�cqU�XZS£�]\WSV^_gWhZSVf�UC�{r#|{Skb�|�b�ceU�~_YOha�wv$~0f�okSVb
ceoVoV��`ZY�zW`ZYl�
hZY�U�XjY�\+ceh L � Õ cqUW\ I �}`ZY�haz_Y�b�XZSVu�Y�oV�e�)çdoVhZfW��oVY�X á `aY�zW`aY�haY�U�X!Xj|WY»Sk\WY�U�XZSVX���f�z0Y�`jc}Xjf�`��)ÿyz0Y�`jc}Xjf�`ah
L ceUW\ Õ cq`ZY;okSVUWY
cq`�����f�r�Y[u�Y�`��{~0Y�b�cegWhaY/S£X!f�z0Y�`jc}XjY�h�feUWoV�4okfwb
ceoVoV���q~�cehaY�\+f�U+c�haY
ce`ab�|+��fe`�okfwb
ceo
Y[�wXZ`ZY�v�c{�©f�z0Y�`ZcqXjf�` I SVh#UWf�UWoVSkUWY�ce`��»�;|WY4f�oV\�uqceoVgWY�h/fe�g� \ «f ¡ � �OG ¶ X ± X*)+),)ÑX.- ¢;ceUW\�� ^ « � k-÷ Cf � k-÷ C ¡� ��G ¶ X ± X*)*)*) X/- � ¶²¢!SkU�XZ|WYyoVY
cez{��`af�xOhZb�|WY�v�Y�ce`aYdb�ce`Z`aSkY�\�~�� á ceUW\ L �H`aY�haz_Y�b�XjS£u�Y�oV���{SkU�Xjf�UWY�r
uqceokg{Y�h"� \10f ¡ �MceU{\�Xj|WY�U�ce`ZY$hagW~WhaY���gWY�U�XZoV��\WS£^¤gWhaY�\�XZf7~_Y�b�f�v+YO� \1032f ¡ � ç��ÙXZY�` ceU�XZS£��\{SV^_gWhZSVf�UC�� \ 042f ¡ z{`Zfw\WgWb�Y�h�Xj|WY#b�fe`Z`ZY�b�XZY�\�uecqokgWY�h/� \ « � kf ¡ cqX�Xj|WY;U{Y�r�XZSkv+Y�hiXjY�z¤�mów�wv$~_feokSkb�ceoko£���²Xj|WY#R�¡��
hZY���gWY�UWb�Y4b�ceU:~0Y�`ZY�zW`ZY�hZY�U�XZY�\�ceh

\ 0 G \ « Q L ^ « � ¬­ X ���W�µ´e¢

\ 032 G \ 0 Q Õ \ « X ���W�¸Â�¢

\ « � k G \ 032 Q I � \ 0 X \ 042 ¡ Ð ���W�¸��¢

��Y�`ZYq�mY���g�cqXjSVf�U½� �{�µ´�¢�Skh$~WcehZY�\&feU2Y���g�cqXZSkf�U½� ¹{�º��¢[�!ceUW\2Y���g�cqXjSVf�U½� �{�¸Â�¢Of�U2Y���g�cqXZSkf�U¨� �W�º¹�¢[�

��±
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óHz0Y�b�SV��b�ceoko£���H��fe`tXj|WY�okY�cez{��`af�x�hZb�|WY�v�Y�Xj|WY�f�z0Y�`ZcqXjfe`Zh L ceUW\ Õ |Wc�ueYOXZ|WY�vnc}Xj`ZS¥�n��fe`Zv+h

L65�7 Ð 5 ® k-Ó G

»¼¼¼¼¼¼¼¼¼¼¼¼¼¼¼¼¼¼¼¼¼¼¼¼¼½

�� ¯ C ¯ C �� ¯ C ¯ C) ))8)) )
� � ¯ C ¯ C�

¾ ¿¿¿¿¿¿¿¿¿¿¿¿¿¿¿¿¿¿¿¿¿¿¿¿¿Á
X � �W�£¶���¢

Õ 5�7�5 G

»¼¼¼¼¼¼¼¼¼¼¼¼¼¼¼¼¼¼¼¼¼¼¼¼¼½

� k � k
! k � ± ! k ! k �

! k � ± ! k ! k) ) )) ) )) ) )
� ! k � ± ! k ! k� C � C

¾À¿¿¿¿¿¿¿¿¿¿¿¿¿¿¿¿¿¿¿¿¿¿¿¿¿Á
X � �W�£¶�¶²¢

r#|WY�`ZYe� ¯ C ] ° ± A ° L �©ceUW\@�m�Z�!�M� k �Z� k �Z� C ceU{\6� C ce`ZYyb�fHY[�+b�SkY�U�Xjh#`ZY�opcqXZY�\nXZf$Xj|WY ~0f�gWUW\Wce`a�
b�feUW\WSVXZSkf�U{h��

�;|WYOf�`a\WY�`#fe��Xj|WY�f�z0Y�`ZcqXjSVf�UWhtXj|WcqX/b
ce`a`a� \ « SkU�Xjf \ « � k Skh;Skv+z0f�`aXjceU�X
¼HXZ|WYOf�z_Y�`jcqXZSkf�U{h;\Wf
UWfeX#b�f�v+v$g{XjY SVU�x�Y�UWY�`jceo �

æ�7 à Õ�Ñ�ê ;�=
Ñ�9<��ÛD���ÅÛD�_Ý²ÑpëY��Ñ�ê ;>=
Ñ�9<�
��f�x�cqSkU�gWUW\WY�`ZhiX�ceUW\{SkUWx:fe��XZ|WYnR�¡��Îv+Y�XZ|WfH\¤�?�W`ZhaX�Skv�cex�SVUWY�c�hZSVXZg�cqXZSkf�U�SkU�r#|WSVb�|<Xj|{Y

L f�z0Y�`ZcqXjSVf�U7uecqUWSkha|WY�h�¼WXj|�cqX#SVh��{XZ|WY�`aY�SVh;UWf�rtc
ueY�zW`af�z�cex�cqXjSVf�UC� ¬ g{haX#Xj|WY�\WS£^¤g{hZSkfeU�hiXjY�zC�!�;|WY

��¹
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��g�ceU�XjS£X�� \ cq�ÙXZY�`;\WS£^¤gWhaSkf�U�â Y���g�c}XjSkfeU����W�¸Â�¢eãM~0Y�b�f�v�Y�h
\ 2f G �À¶ � ± ! ¢ \ «f Q ! � \ «f � k Q \ «f ® k ¢ X � �W�£¶²±�¢

r#|WY�`ZY ! SVh�Xj|WY/\WSV^_gWhaSkf�U�b�fwY��+b�SkY�U�X ! k SkU�� �W�£¶²¢[�TR�f�`!hZSkv+zWoVSkb�S£X����er»Y/b�|WfHfehZY#Xj|WY�ceU�XjS¥��\WS£^¤gWhaSkf�U
b�fwY��+b�SkY�U�X ! C ceoVhZf�Xjf�~0Y ! SkU7Xj|WY�\WSVhZb�gWhZhaSkf�U�~_Y�okf�r��

�]��r�Y�`ZY[r#`ZS£XjY�Y���g�cqXZSkf�U*���W�V¶�±�¢�SkU7Xj|{YO\{SV^_Y�`ZY�U�XjSpcqo¤��f�`Zv��{S£X;�wSkY�oV\Wh

B \B E G ! °óC L° E B C \BDL C X � �W�£¶�¹�¢

r#|WSVb�|&SVh ¬ gWhiX�Xj|WY�\WS£^¤gWhaSkf�U<Y���g�cqXZSkf�UC�*�;|�gWh��!Xj|WY�cqb�XjSVf�U2fe�/Y���g�c}XjSkfeU«���W�£¶²±�¢[�!cqUÆcq`aXjS£��b�Skceo
\WS£^¤gWhaSkf�U¤�WSkh#c�hZv+fwfeXj|WSVUWx�fe��Xj|WY�b�f�v�z{g{XjY�\:��g�ceU�XZSVX����

R�f�`tXZ|WYOR©fegW`ZSVY�`tv+fH\{Y fe��r�c
u�Y�Uwg{v$~_Y�` º SkU7XjSVv�YyceUW\�hZz�cqb�Ye�
\ G¸²\ r dÑÐÔÒ Ç ® ´ ·qÓ X � �W�£¶
��¢

r»Y�f�~HX�ceSVU \ 2f\ «fIG ¶ Q ± ! â b�f�h�� º ° L ¢ � ¶¢ã X � �W�£¶²·�¢

r#|WSVb�|:SVh;okY�hah;Xj|�ceU�f�`;Y��wgWceoCXjf�¶�¼{XZ|wg{h/XZ|WY�\WSV^_gWhZSVf�U7haXZY�z:`ZY�\{gWb�Y�hdcev+zWoVSVXjg{\WY�h��
ç�h;v�Y�U�XZSkf�U{Y�\QY�ce`ZoVSkY�`mSkUQXZ|WYy\WSVhZb�gWhZhaSkf�U7fe�MXZ|WY�ð?c}���]ñ*Y�UW\{`Zfe^�hZb�|WY�v�Y�h��©ce\W\{SkUWx�c�hZv�ceoko

cev+f�gWU�X)fq�0ce`aXZSV��b�Spceo�\WS£^¤gWhaSkf�UOXjfyXZ|WYthZfeokg{XZSkf�UC�qceh)SVUW\WSVb
cqXZY�\$SVU4Y���g�c}XjSkfeU�� �W�£¶²±�¢l�eSkhTcyhaXjceUW\�ce`a\
XjY�b�|WUWSV�wg{YmXZ|�cqX?SkhMb�f�v+v�f�U{oV��gWhZY�\�SVUOU�gWv+Y�`aSkb�ceo�ceU�cqoV�whZSVhCXjf#hZgWz{zW`ZY�hZh?Xj|WY!gWUW\{Y�hZSV`jce~{okY!`ZSVzWzWokY�h��
��f�r»Y�ueY�`��?Xj|{Y�\WSV^_gWhZSVf�U�b�fHY[��b�SkY�U�XZh r�Y�`ZY��{�HY�\-SkU�XZ|WY$X�r�f}��haXZY�z-ð?c}���]ñ*Y�UW\{`Zfe^ÃcqUW\�zWhZY�gW\Wf
ð?c}���]ñ*Y�UW\{`Zfe^¨hab�|WY�v+Y�hwv !�G kC Â�Æ ¶[Ç¶K· Ã C SVU�Xj|WYQX�r»fq�]haXjY�z�ð?c}���sñ<Y�UW\W`Zfq^¨hZb�|WY�v�Y0â Y���g�cqXZSkf�U{h
� ¹H�¸¹e��¢+ceU{\®� ¹{�º¹�·�¢xãs�tceUW\ !aG kC Â Æ ¶KÇ¶K· Ã C ��f�`+uqce`aSpce~{okY \ â Y��wgWcqXjSVf�U®� ¹H�º��´e¢eã�ceUW\ !aG Â Æ ¶KÇ¶K· Ã C
��f�`/uecq`ZSpcq~WokY ^ â Y��wgWcqXjSVf�UÃ� ¹H�º��Â�¢eã�SkU:XZ|WY$zWhaY�gW\{f:ð?c}���sñ<Y�UW\W`Zfq^�hZb�|{Y�v+Ye� ��U�b�feU�XZ`jcehiX
�CSVU�Xj|{Y
\WS£^¤gWhaSkf�U�haXjY�z�fe��Xj|WY�R�¡��¿v�Y[Xj|Wfw\C�_b�fwY��+b�SVY�U�X ! SVhyce`a~WSVXjce`a�e�_Xj|�gWh�cqokokf�r#SVUWxnb�f�U�Xj`ZfeoTfe�!Xj|{Y
cev+f�gWU�X$fq�/ce`aXZSV��b�Spceo!\WS£^¤gWhaSkf�U<~_Y�SkUWx�cq\W\WY�\¤��ª�U{��f�`iXjgWUWcqXjY�oV����r#|WSkoVY�Xj|{Y7ce`aXZSV��b�Spceo!\WS£^¤g{hZSkfeU
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Skh7hagWzWzW`aY�hahZSkU{x&XZ|WY�|WSkxe|H�]��`aY���gWY�U{b��¨U�gWv+Y�`aSkb
cqoy\WSkhaz_Y�`ZhaSkf�UC�/SVXQSkh�ceoVhZf2hZv+fwfeXj|WSVUWx<XZ|WY�Xj`Zg{Y
r�c�ueY���Y�ok\C�m�;|WYyb�f�`Z`aY�b[XjSVueY�ceU�XjS¥��\WS£^¤gWhaSVueY/��gw�Ëâ Y���g�cqXZSkf�U{h�� �W�º��¢!f�`�� �{�µ±e��¢eã �H\WSVhZb�gWhZhaY�\�opcqXZY�`��HSVh
gWhaY�\:XZf�|WY�oVz�`aY�hiXjf�`aYOXZ|WY Xj`Zg{Y�r�c
u�Y[��Y�oV\C�

�]��Xj|WYOceU�XjS¥��\WS£^¤g{hZSVueYd��gH�HY�h/r»Y�`aY�\WY[��UWY�\�~��

W f � k-÷ C ] ! � \ 2f � k � \ 2f ¢ X � �W�£¶���¢

Xj|{Y�U�Xj|WY�`ZY�hZgWo£X/fe��XZ|WSkh#cqU�XZS£�]\WSV^_gWhZSVf�Unr»f�gWoV\:~0Y

\92�:f\ «f G �i¶ Q ± ! ¢ \�2f � ! � \92f � k Q \92f ® k ¢\ «fG ��¶ � ± ! â b�f�h�� º ° L ¢ � ¶wã ¡ ��¶ Q ± ! â b�feh�� º ° L ¢ � ¶¢ã ¡G ¶ � � ! C â b�f�h²� º ° L ¢ � ¶wã C Í ¶ Ð � �W�£¶²´�¢

��Y�`ZYq� ��¶ � ± ! â b�f�h
� º ° L ¢ � ¶¢ã ¡ × ¶+SkhOceU*cev�z{okSV�Ù�wSVUWxn� ceb[Xjf�`�SkU�XZ`Zfw\WgWb�Y�\*~��-ceU�XZS£��\{SV^_gWhZSVf�UC�
�;|WY�UWY[XOceb�XZSkf�U�fe�!\WSV^_gWhaSkf�U�cqUW\-ceU�XjS£�]\WSV^_gWhaSkf�UC�0ceh SVUW\WSVb
cqXZY�\�SVU�Y���g�cqXZSkf�U&���W�£¶²´�¢[�_|Wf�r�Y[u�Y�`��
SkhycQ`ZY�haSk\WgWceo)\WS£^¤gWhaSkf�U2� cev+zWokS£XjgW\{Y�`ZcqXjSVfQSkh Í ¶²¢l���;|�gWh��?XZ|WY$UWY[X�`ZY�hZgWo£X�Skhyhaf�v�Y$cev�z{okSVXZgW\WY
okfehZh��!��f�v+SkU{Skv+Sk­�Y/Xj|WSVh#cev+zWokS£XjgW\WYdokf�hah��Wr»Y�v+Skx�|�X;oVSk�qYyXj|WY�ceU�XjS¥��\WS£^¤gWhaSVueYd��gH��XZf+~0YO\WY���U{Y�\
feXZ|WY�`;Xj|WceU�~���Y���g�cqXjSVf�U*� �W�£¶���¢l�

�]��Xj|WYOceU�XjS¥��\WS£^¤g{hZSVueYd��gH��SVUWhaXZY
ce\7r»Y�`aY�x�S£u�Y�U:~��

£W f � k-÷ C ] ! � \ «f � k � \ «f ¢ X � �W�£¶�Â�¢

`jc}Xj|WY�`dXj|�cqU�SkU�XjY�`Zv+hdfe�!XZ|WY�\WSV^_gWhaY�\�uqceokg{Y�h \92 �MceU�XZS£��\{SV^_gWhZSVf�U�r»f�gWoV\�b
ceU{b�Y�o)XZ|WY$\WS£^¤g{hZSkfeU
Y[�{ceb[Xjo£���©ceUW\�r»f�gWok\�x�S£u�Y�~�ceb���Xj|WY�f�`aSkx�SVU�ceo¤g{UW\WSV^_gWhaY�\�hZf�oVg{XjSVf�UC¼HXZ|�cqX#SVh��

\ 2�:f G \ 2f � £W f � k-÷ C Q £W f ® k-÷ C G \ «f Ð � �W�£¶���¢

��f*hafe�ÙXjY�U&XZ|WY:oVf�hZh�fq� cev+zWokS£XjgW\{Ye�)r»Y�r»f�gWoV\&XZ|WY�`aY���f�`aY�oVSk�qYQXj|WY:ceU�XjS¥��\WS£^¤gWhaSkf�U*Xjf-|�c
u�Y:ceU

��·
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ceb[XjSkfeUQx�SVueY�U7Y�SVXj|{Y�`t~��QY���g�cqXjSVf�U-� �{�V¶���¢mf�`t~��nY���g�cqXZSkf�U-���W�V¶
Â�¢[�H~Wg{X;f�U{oV�+��f�`»XZ|WY�ce`ZY�c4r#|WY�`aY
ceU�XjS¥��\WS£^¤g{hZSkfeU�Skh UWY�Y�\WY�\C�+R�f�`yXj|WY�XZ`ZgWY$r�c
u�Y��WY�ok\¨� Ss� Ye�£�Cr#SVXZ|�UWf�Uwg{v�Y�`ZSkb�ceo)\WSVhZz0Y�`ahZSkfeU©¢[�Cr»Y
r»f�gWok\�r�ceU�X Xj|{Y�ceU�XjS¥��\WS£^¤gWhaSVueY���gH��XjfQ~0Y�\WY[��UWY�\-ceh�� �W�£¶�Â�¢l�¤hZf7S£Xyb�ceU�b
ceUWb�Y�oTXZ|WY$\WS£^¤g{hZSkfeU
Y[�{ceb[Xjo£������U<b�f�U�Xj`ZcehaX��T��f�`OXj|WYncezWzW`af��HSVvncqXZYe��b�f�v+zWg{XZY�\<r�c
u�Y��WY�ok\½�Ùr#|WSkb�|2|Wceh4haf�v�Y�v�SVUWf�`
U�gWv+Y�`ZSVb
ceo!\WSVhZz0Y�`ahZSkfeU©¢[�TXZ|WYQcqU�XZS£�]\WSV^_gWhZS£u�Y���gH�<\WY��WUWY�\2SVU¨� �{�V¶���¢�v+Skx�|�X�~_Ync�x�fwfH\-b�|Wf�SVb�Yq�
hZSVUWb�Y#Xj|{Yycev+f�gWU�Xmfe�C`aY�haSk\Wg�cqo0\{SV^_gWhZSVf�U���UWY�X�Y�^_Y�b[X�fe�¤Xj|WY/\WSV^_gWhaSkf�U�ceUW\nceU�XjS£�]\WSV^_gWhaSkf�U�haXZY�zWhj¢
v+Skx�|�X;~0Y�hZg{�+b�SVY�U�X/Xjf�hZgWz{zW`ZY�hZh�XZ|WY�v�SVUWf�`»\WSkhaz_Y�`ZhZSVf�U�Y�`a`Zf�`��

ñ°|WY�U L Skh?UWfeX�uqceUWSkha|WSkU{xW��r�Y»v�SVx�|�X?\WY���U{Y»Xj|{YtceU�XjS¥��\WS£^¤g{hZSVueY)��gH�_� £W f � ¬­ �}hZgWb�|$XZ|�cqX £W f � ¬­`ZY�\WgWb�Y�h�XZf�Y���g�cqXjSVf�U<� �W�£¶�Â�¢�r#|WY�U L uqceUWSkha|WY�h���ñ°SVXZ|�hZgWb�|�c�\WY[��UWSVXZSkf�U¤�WXj|WYOR�¡�����b�f�`Z`aY�b�XZY�\
hZfeokg{XZSkf�U�â Y���g�cqXZSkf�U*���W�¸��¢eã?~0Y�b�fev�Y�h

\ « � kf G \ 032f � £W f � k-÷ C Q £W f ® k-÷ C X � �W�¸±e��¢

r#|WY�`ZY \ 042f Skh�fe~{X�ceSVUWY�\Q��`af�v¦Y���g�cqXZSkf�U{h�� �W�¸´�¢mceUW\-� �{�¸Â�¢l�WceU{\nXj|WY�cqU�XZS£�]\WSV^_gWhZS£u�Y#��gH�QSkh�xeSVu�Y�U
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( a )     x - component                   z - component                       SH  - wave 

( b )     x - component                   z - component                       SH  - wave 

( c )     x - component                   z - component                       SH  - wave 
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( a )     x - component                   z - component                       SH  - wave 

( b )     x - component                   z - component                       SH  - wave 

( c )     x - component                   z - component                       SH  - wave 
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