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Á WQL�Â`ÃrJpÄ-Â¡L`ÅIJpLSZ�L0GrÆ9WQL0JpL�TVZ9ÅIO"JpÆ�Ã[Ç�O8JML0ZpL0O"JEUEW�O"ÈrL�GIHIOQRSÆpWIO"Æ.O"TbÉYZ�O"Æ�ÉDÃKHKL0aµTbGQÈ8ÆpWIL
GQL�PQJEO"a_U7Ã[JMJML�aVOxÆpLSZ�Ã"Ç�W«PQÉÊO"G�O[ËQTbaµTµÆnÌ�ÆMÃ�aµLSO"JMGÊGQL�ÂÍÉYÃ"ÆMTµÃrGIZ�ÆMWQJMÃ[PQÈrW�ÆMWQL'ÃrËIZ�L0JpÎxO"ÆpTbÃ[G
O"GIH�JML�ÅQabTbU0OxÆMTµÃrG%Ã"Ç9Ã"ÆMWQL�JSÏ Z�ÉDÃ[ÆpTbÃ[GIZ-ÐµÑ[RMÒ±Ó�]QÔ�G�ÆpWQTVZ*ÅIO[Å_L0J0RKÂ¡L�TµG«Î[LSZnÆMTµÈtOxÆMLjÆMWQL-PIZpL�Ã"Ç
O%ËQTbÃ[abÃ[ÈrTbU0O"abaµÌ�ÅQaVO"PIZpTbËQaµLDÉYL0UEWIO[GQTVZ�ÉÕÇ�ÃrJ8JML0U�Ã[ÈrGQTµÖ0TµGIÈIR_U�abOrZpZpTµÇ�ÌtTbGQÈ�O"GIH×JpL0ÅQJpÃKHKP_U7TbGQÈ
È[L0Z�ÆpPIJpLSZ�]

F�ZMZ�ÃKU7TVOxÆMTµÎrLCÉYL�ÉYÃrJpTbL0ZjËIO[ZpL0H×Ã[G5X'L�ËIËQTbO[G×abL0O[JpGQTbGQÈ_R�ZpPIUEWØOrZjÆpWQL�ÙCÚEÛ±Ü¡Ý7Þµß�à�Ý�áâ
ã Úxäpå"R¡O[JpL
TbGrÆML�JML0Z�ÆpTbGQÈæU�O[GIHKTVHQOxÆML0ZYÆMÃæÉYÃKHKL�a�ÆpWQL�ÅIJpÃrÅ_L0GIZ�ÌçÃ"Ç�ËQTbÃ[abÃ[È[TVU�O[a'Z�ÌKZ�ÆpL0ÉYZ
ÆpÃ
L�GIU�ÃKHKLDO[GIH�abL0O[JpG5U7ÃrÉDÅIaµL�è×Z�LSérPIL�GIU�L0Z8Ã"Ç¡ÉDÃ[ÆpTbÃ[GêÐ ë"Ó�] Á WQLÊX'ÃrÅKìIL0abHØGQL7ÆnÂ¡Ã[JMÄ
TbZ
ÄtGIÃxÂ*GíÅQJpLSHKÃ[ÉYTbGIO"GtÆMaµÌîÇ�Ã[J%TµÆMZ3O"ËQTbabTvÆnÌçÆpÃîU�ÃKHKL×Z�ÆMOxÆMTbU�ÅIOxÆpÆpL�JMGIZ0]`X�ÃxÂ`L0Î[L�JSR.JML0U�L�GtÆ
Â`ÃrJpÄïL7è«ÆML�GIHKLSHðÆMWQL�X'Ã[ÅQìIL�aVHæÉYÃKHKL�a�ÆMÃØL0GIU7ÃKHKL
O×ÆpTbÉDL�ZpL�JMTµLSZCÃ[Ç�ÅIO"Æ�ÆpL0JpG_Z�Ð ñ"Ó�]9Ô�G
ÆpWQL-ÅQJML0ZpL�GtÆ'Â¡Ã[JMÄ�RtÂ¡L-L7è«ÆML�GIH3ÆpWITbZ*ÉYÃKHKL0aòÆpÃYL0GIU7ÃKHKLYó�Ý�ô±Ý�äpõxÞQZpL0étPQL0GIU7LSZ�Ã"Ç9ÅIOxÆpÆpL0JpGIZ
TµG�ÆMWQL�ZMO"ÉYL�ÉYÃKHKL0a]�öíWQTbaµLCÆpWQLDU�O"Å_O[U7TµÆnÌ%Ã[Ç´Z�P_UEW�÷'ø�øùÉYÃ«HQL�aVZ'WIO±ÎrL�Ë_L0L�G×Z�ÆpP_HKTµLSH
OxÆ*aµL0GQÈ"ÆMW3TbG
Z�TbÉCPQaVOxÆMTµÃrG5Ð úKRpûxÓ�R«ÆpWQL0JpL8WIO[Z�Ë�L�L0G3ÌrL7Æ*abTvÆpÆpabL-Â`ÃrJpÄÊHKL0ÉDÃrGIZ�ÆpJEOxÆpTbGQÈ�ÆpWQL0TµJ
O"ÅQÅQabTVU�OxÆMTµÃrG×ÆMÃ
ÆpWQL�Z�ÆpÃrJMO[È[LDÃ"Ç¡JpLSO"a.HQO"ÆMO
Z�LSétPQL�GIU�L0Z0]òX'L0JpLrRòÂ`LYÎxO"abTVHQOxÆMLYÆpWQLÊÉYÃKHKL�a
Ç�Ã[J'L0GIU7ÃKHKTbGQÈÊW«PQÉÊO"G�ÈrL0Z�ÆpPQJML0Z*O[GIH
ÉYL0O[ZpPQJML�ÆpWQLCÅ_L0J�Ç�ÃrJpÉÊO"G_U7L�Ã"Ç9ÆpWIL�ÉYÃ«HQL�a?TbG
ÆpWIL
ÇüO[U7L�Ã[Ç9ODaVO"JMÈ[L�O"ÉYÃ[PQGtÆ*Ã"Ç9GQÃrTbZpL[]

ý PQGIHIO"ÉYL�GtÆMO[a´Ç�LSOxÆMPQJpLSZCÃ[Ç�W«PQÉÊO"GîO[ËQTbaµTµÆnÌïÆpÃØTµÉYTµÆMOxÆML3GIL�ÂþÉYÃ"ÆMTµÃrGIZDO"JML3Orÿ�ÆpWIL
O"ËQTbaµTµÆnÌæÆMÃæJMÃ[ËQPIZ�ÆpabÌîJML0U�Ã[ÈrGQTµÖ0L
È[L0Z�ÆpPIJpLSZDÇ�JpÃrÉ ÅIO[J�ÆMTbO[aµabÌîÃKU�U�aµP_HKL0HÍHKL0ÉDÃrGIZ�ÆpJEOxÆpTbÃ[G_Z� ÆpWITbZ�TbZ¡ÆMTµÈrWrÆMaµÌ3aµTbGQÄrL0H3ÆpÃÊÃrPQJ'O"ËQTbabTvÆnÌÊÆMÃÊÅQJML0HKTVU|Æ*ÆMWQL�HKÌ«GIO"ÉYTVU�Z*Ã[Ç?ÆMWQL�ÉYÃ"ÆMTµÃrG%Ç�JMÃ[É
Ã[ËIZpL�JMÎ«TµGQÈjÃ[GQabÌ-ÆMWQL�Ã[GIZpL7Æ9Ã"Ç_ÆpWQL�ÉYÃ"ÆMTµÃrG_ÿ��"O[GIH�Ë_ÿ}ÆMÃ8Z�ÆpÃrJpL�O"G_HCJML�ÅQJMÃKHKPIU�L`O8È[L0GQL�JEO"a��
TµÖ0L0H�Î[L�JEZpTµÃrG�Ã"Ç_ÆpWQL�ÉYÃ"ÆMTµÃrGòR±ÆpWIO"Æ�L�GIU0O"ÅIZpPQaVOxÆpLSZ�Ã[GQabÌ�ÆpWQL*ÄrL�Ì�Ç�LSOxÆpPIJpLSZ}Ã[ÇIÆMWQL�ÉDÃ[ÆpTbÃ[Gò]
öØL�ZpWQÃxÂ ÆMWIOxÆ*ÆMWQL-ÉYÃKHKL�aòU0O"G�Z�P_U�U7LSZpZ�Ç�PQabaµÌ%JpL0ÅQJpÃKHKP_U7LjÆpWQLSZ�L�ÆnÂ¡ÃYÄ[L�Ì�Ç�L0OxÆMPQJML0Z0]
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ý TbÈ[PIJpL�Ñ�ZpWQÃxÂ'Z-O�ZMUEWQL�ÉÊOxÆMTbUDÃ[Ç¡ÆMWQL�HQO"ÆMO	�IÃxÂ O[U�JpÃtZpZjÆpWIL%U7ÃrÉDÅIaµL�ÆpL�O"JEUEWQTµÆpLSU|ÆpPIJpLr]� PQJMTbGQÈ�ÆMWQL%abL0O[JpGQTbGQÈ�ÅIWIO[ZpL[R?ÆpWQL�Z�ÌKZ�ÆpL�É TVZ-ÆMJMO[TµGQLSHðÃ[GæOØZ�L�Æ�Ã[Ç�ÈrL0Z�ÆpPQJML0Z0] � PQJMTµGIÈ
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ÆpWQLYÆML0Z�ÆpTbGQÈ
ÅQWIO[ZpL[R�ÆMWQL�Z�ÌKZ�ÆpL0É TbZ�L0ÎxO"abPIOxÆML0H�ÃrGØTµÆMZ-O[ËQTbaµTµÆnÌ�ÆpÃ
Ë�Ã"ÆMW5JML0U�Ã[ÈrGQTµÖ0L�O[GIH
JpL0È[L�GIL�JEOxÆpL´ÆpWQL*HQO"ÆMOI]SÔ�GIÅQPKÆ9ÆpÃ8ÆpWIL�ZpÌKZnÆML�É U�Ã[GIZpTbZ�ÆMZ�Ã[ÇIÆpWIL¡Ä«TbGQL�ÉÊO"ÆpTVU`HQO"ÆMO8Ã"Ç_WtPIÉYO[G
ÉDÃ[ÆpTbÃ[Gò] Á WQLjHIOxÆMO�TbZ.ìIJMZ�Æ´ÅQJML�ÅIJpÃKU7LSZpZpL0H�ÆMÃCZ�ÉYÃ«Ã"ÆMW�O"GIH�GQÃ[JMÉÊO"abTµÖ0L�ÆpWQL�ÆpJEO$%nL0U7ÆpÃrJpTbL0Z0R
O[Z'Â¡L�aba9O[Z*ÆMÃ%JML0HKP_U7L�ÆMWQL�HQTµÉYL�G_Z�TbÃ[GIO[aµTµÆnÌ�Ã"Ç�ÆpWIL�HQO"ÆMO[ZpL7ÆjÆpÃ%O3Z�PIËIZ�L�ÆjÃ[Ç.Ä[L�Ì«Å�Ã[TbGtÆMZ0]
Á WQL�ÆMTµÉYL
Z�L0JpTbL0Z�Ã"Ç'ÄrL�Ì«Å_ÃrTµGtÆEZ�TVZ�R�ZpPQËIZpL0étPQL�GtÆMaµÌrR}L0GIU7ÃKHKLSHæO"GIHîU7aVO[ZMZ�TµìIL0HæTµGæL0TvÆMWQL�J
O3ZpL7Æ�Ã"Ç�F'JpÆpTµì_U7TVO"a�ø'L0PQJEO"a�ø'L�ÆnÂ`ÃrJpÄKZ � F�øjø�ZEÿ8Ã[J�O3ZpL7Æ-Ã"Ç¡X'TVHQHKL�GïN�O[JpÄrÃxÎ�N�ÃKHKL0abZ� X�N×N�ZMÿ7]'&?L0O"JMGQTbGQÈ
TµGæFjø�øjZCO"G_H5XjN�N�ZCJpLSZ�PQaµÆ�TbGØÆMWQL%Z�ÆpÃrJMO[È[LDÃ"Ç'O�È[L�GIL�JEO"abTµÖ0L0H
Ç�Ã[JMÉBÃ"Ç´ÆMWQLÊHKL�ÉYÃrGIZnÆMJMO"ÆpLSH�È[LSZnÆMPQJML0Z0] Á WILYZpÌKZnÆML�ÉBÃrPKÆpÅQPQÆMZ�L�TµÆpWIL�J�ÆpWILYU�abOrZpZ8Ã[Ç´ÆpWIL
È[L0Z�ÆpPIJpL)(�Ã[J�ÆMWQL-È[L0GQL�JEO"abTbÖ�L0H�Ç�Ã[J*Ã[Ç?ÆpWIL-È[L0Z�ÆpPIJpL-U7ÃrJpJML0ZpÅ�Ã[GIHKTbGQÈ�ÆpÃDÆpWIL�U7aVO[ZMZ�(�]
*,+�-.+/+1032547698.6:-.69;=<>+1<7?>@'A$B�@7AC;D03BE8F8.69<7G'HI� OxÆEO�U7ÃrGIZpTbZ�Æ.Ã"Ç�ñtú-È[L0Z�ÆpPIJpLSZ�R[U�Ã[ÉYÅ�ÃrZpL0H
Ã"Ç�ÆpWQL�ñ�O"GIÈ[PQaVO"J¡ÆpJEO$%nLSU|ÆMÃ[JMTµLSZ´Ã[Ç}ÆMWQL�O"JMÉ � ZpWQÃrPQabHQL�J'O"Ë�HKPIU7ÆpTbÃ[G���O[HIHKPIU|ÆMTµÃrGòRE�IL�è«TbÃ[G1�
L7è«ÆpL0GIZ�TbÃ[GDO"GIH�W«PQÉYL�JEO"a«JMÃ"ÆMO"ÆpTbÃ[GòRxO[GIH�L0aµË�ÃxÂJ�IL�èKTµÃrG���L�è«ÆpL�G_Z�TbÃ[G_ÿ?Ã"ÇLKjHQL�ÉYÃ[GIZ�ÆpJEOxÆMÃ[JEZ
HKPQJMTµGQÈÊúCJpL0Å_L�ÆpTµÆpTbÃ[GIZ¡Ã"Ç�HKJMO±Â*TbGQÈCÆpWQL�ZnÆnÌ«abTµÖ0L0H%aµL�Æ�ÆpL0JMZ�FCRQ^jRNMjR � R1O'R � ZpL�LjìIÈ[PIJpL�Ò[ÿ|]O´O[UEW�ÆpJEO$%nL0U7ÆpÃrJpÌDTbZ�ZpÉYÃtÃ[ÆpWQLSH�PIZpTbGQÈDO%Ñ � abÃKU�O"a�\�O"P_ZpZpTbO[GÊìIaµÆpL0J*Ã"Ç}ZpTµÖ0LP � Ü´Þhá�Ý�ä|âQ à�R×ÉDÃKHKPIaµL±ÿ|] ý JMÃ[É ÆpWQÃtZ�LDÆpJEO$%nLSU|ÆMÃ[JMTµLSZ�R�Â`LYL�ètÆMJMOrU|Æ-O
Z�L�Æ�Ã[Ç'SïÄ[L0Ì���Å�Ã[TbGtÆMZUTFVXWY1Z�[ WY�\� O�]�Ñr]µ] ñIR T:]�]µ] ërÿ7]rF Ä[L�Ì���Å_ÃrTµGtÆ¡TbZ¡L�TµÆpWIL�J¡ÆpWQLjìIJEZnÆ�Ã[J¡aVO[Z�Æ¡L0aµL0ÉDL0GtÆ¡Ã[Ç�ÆpWQL8ÆpJEO$%nLSU|ÆMÃ[JMÌ�ÃrJ
O"GïTµG1�IL7èKTbÃ[GðÅ�Ã[TbGrÆ � Ö�L0JpÃ�ÎrL�abÃ«U�TvÆnÌQÿ7]'^«PIUEWðO�ZpL�È[ÉYL0GrÆEOxÆMTµÃrGïO[TµÉÊZ�O"Æ�L7è«ÆpJEO[U7ÆpTbGQÈ
ÆpWIL
U7Ã[JMJML�aVOxÆpTbÃ[G_Z�Ë_L�ÆnÂ`L0L�GðÆMWQL3HKT�_�L�JML�GtÆ`%nÃ[TbGtÆCÆMJMOa%nL0U|ÆMÃ[JMTµLr] Á WQL%HQPQJMO"ÆpTbÃ[GðÃ[Ç*ÆpWQL�Â*WIÃ[abL
ÆpJEO$%nL0U7ÆpÃrJpÌØTbZCGQÃ[JMÉÊO"abTµÖ0L0HïZ�Ã�ÆpWIO"Æ�ÆnÂ`Ã×È[L0Z�ÆpPIJpLSZ-Ë_L0aµÃrGQÈ[TbGQÈ
ÆMÃ�ÆpWIL%ZpO[ÉYL%U7aVO[ZMZ-ËQPKÆ
Å_L0J�Ç�ÃrJpÉYL0H�OxÆ�HQTb_�L�JML�GtÆ'Z�Å�L�LSH
O"JML8L0GIU7ÃKHKLSH%TbGtÆpÃ�ZpTµÉYTbabO[J*Z�LSérPIL�GIU�L0Z0]
c�+�-F-FB�A$<dBE<'0X;e?769<7GDH O´OrUEW×L0aµL0ÉDL0GtÆ�Ã"Ç´ÆMWQL�TbGQÅQPKÆCZpL0étPQL0GIU7L	T [ WY Z VXWY \ �9f ] Ñ ZFg�g"Z ñ_Rh ] Ñ Zig"g�Z S?RFSÊË_L0TµGQÈ�ÆpWQLjaµL0GQÈ"ÆMWÊÃ"Ç�ÆpWQLjZ�LSérPIL�GIU�LSÿ9TVZ.L0GIU7ÃKHKLSH�TbG%O�ÅIO[TµJ´Ã"Ç�JpLSO"aQÎxO[aµPQLSZ�RO[Z¡Ç�Ã[ababÃxÂ'Zij � [lkWk Y Z V kWk Y ÿ monp
Â*WQL�JMLqnp TVZDO[Gsrut>v ÉÊOxÆMJpTµè�] Á WIL�JMÃxÂ'Z�Ã[Ç�ÉÊOxÆMJpTµèwnp L�GIU�Ã«HQL%ÆMWQL%ÆMTµÉYL [ kWk Y O[GIHÆpWQL%U�Ã[abPQÉYGIZ�Ã[Ç*ÉYO"ÆpJMTvèxnp L0GIU7ÃKHKLÊÆMWQL%O[GQÈ[abLyV kWk Y ]}Ô�GðÃ[JEHKL�J-ÆMÃ�ÅQJML0ZpL�JMÎ[LDÆpWIL�GQÃ"ÆMTµÃrG
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�7m�m��0d�otg|{�mneYmnorg�mne0~n��e[��wt¢r¢KgM~j�0q«{3fve � gM~-�7~n�-�C� fhgM�µmp�p�ò�9otg�shqr�be0~n���7mnsve0q�sh��mnorgEq
wt��gE{�mne
~ngMdEeSqr��m�~nwtdMm*mnorg8m�~�����gEdMmne�~nsvgM�je�������eSshqxm��0qt�0fhgE�'e0�9mnorg-��~n�Õ� �-sv{r{rfhg7�p�ò���´sv�0oxm|� ���`� � {t�7m��
m�~�����gMdMmne0~nshgE�E�.c?�0d�oï��wr�t¢tfhe�m�dEe0~�~ngE��¢Ke0q«{5mne%mnotgDm�~�����gEdpmne0~�kïe��*eSqrgÊe0��mnorgy����e0shq"m���qt�SfhgS�
� sl~ndEfhgE�.~ngE¢[~ngE��gEqxm.mnotg�gM®"m�~���dMmng|{D¶±gpk � ¢Ke0svqxmn�

Ã"Ç�GQL�TbÈ[Ë�Ã[PQJMWQÃ«ÃKHçOrU7JMÃrZMZCTbGQÅQPQÆMZ�Â¡L
L�GIU�ÃKHKL�O5ÅIO"TbJ � [ kWk Y Z V kWk Y ÿDPIZpTµGIÈïOæÒ � ÈrO[PIZMZ�TVO"G
HKTbZ�ÆpJMTbËQPKÆpTbÃ[GæÇ�PQGIU|ÆMTµÃrGçU�L�GtÆpL0JpLSHïÃ[G���] �:�5� Z �D� ÿ�� Â*TµÆpWçZ�ÆMO[GIHQO[JMHðHKL0Î«TbO"ÆpTbÃ[GJ��]�9�1� Z ��� ÿ��´]
�5��� �,�/��� ;e?74'��B
Á WQLjÈrL�GQL0JMO[aQÆMÃ[Å�Ã[abÃ[È[ÌYÃ[ÇòÆpWQL8GQL�ÆnÂ`ÃrJpÄDTbZ¡ÅQJML0ZpL�GtÆML0HÊTbG ý TbÈ[PQJMLjëI]tÔ�GIÅQPKÆMZ`ÆMÃCÆMWQLjGIL7Æ��
Â`ÃrJpÄ-O"JML�Z�LSérPIL�GIU�L0Z�Ã"Ç�Ä[L�Ì���Å_ÃrTµGtÆEZ�] Á WQL*ZpL0étPQL�G_U7L0Z9O[JpL�ZnÆMÃ[JML0HCTµGYOjZpL�JMTbL0Z�Ã"Ç�X'Ã[ÅQìIL�aVH
GQL7ÆnÂ¡Ã[JMÄKZ9aµTbGQÄ[LSH�ÆpÃ-Ã[GIL'O"GQÃ[ÆpWQL0J�ÆpWQJMÃ[PIÈ[W�ÆpWQL'ÉÊO"ÆpJMTvèDÃ"Ç�Â`L0TµÈrWrÆEZ���]3O`O[UEWÊZ�LSétPQL�GIU�L
TbZ'ÆpWQL0G�U7aVO[ZMZ�TµìIL0H�OrU�U�Ã[JEHKTµGIÈ�ÆMÃ%OÊZpL7Æ�Ã[Ç�U�abOrZpZpL0Z���]ùÑ ZFg�g"Zl� O"GIH � R�JML�ÅQJML0ZpL�GtÆpLSH%Ë«ÌODZpL7Æ'Ã[Ç}GQL0PQJMÃ[GIZI X¡0]
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