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'·£¹DÔZÒ�º`¿ZÉØÃT¸ÙË åø·�»MËV¹ÀÃ@Õ
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'·&¹ç»V¹@È{Ì£¶Dº£º£èÀ¹@È{¿>¶D» ÉØÃjËMÁçèÀ¸jÃjË�
'·£¹QÈ�ÖO¶D·&ÃÙº�ËMÈjÈT¹Qº3¸ðº£¶Dº�ÈT¹Q·�»V¹QÁç¹Qº3¸{Ì£¹QÈ
èQ»VèQÁç¹Qº3¸ÙÈtÌ�� ËMº&ÖO¶"ÃÙÁ$É ¸ÙËV¶Dº*ÈÙ·&Ãw»V¹QÈ�Á*è<åÀÉ;º£ËMÈÙÁ*¹@ÈtÌ£¹�Ì�Ë+*5·�ÈjËV¶Dº�ÁçËMÈ�¹Qº1ã�¹Q· �7Èj·£ÃjÖ7É;åÀË�
3·£¹DÕ;Ê"¶"»M·�Á�Ë�
'·£¹DÕ
¹,*5¹À¸�Ì£¹ðÃj·£ö"¶DÈjËV¸jè��lÕ'Á$ÉØËMÈ}¿Z¹QÃjÁç¹À¸j¸T¹@ºD¸�èÀö3ÉØ»V¹@Á*¹@ºD¸}Ì£¹1Ì�Ë+*>èQÃT¹QºàåøËV¹QÃ}»V¹QÈ�ÈT¸TÃÙ·àåæ¸Ù·&Ãj¹QÈ�Ì&¹1Èj·£ÃTÖ7É"åæ¹{¿ZÉØÃ
» ÉçÃÙ·&ö"¶DÈjËV¸jè�
'·��ú¹Q»M»V¹QÈ+¶£åÀåÀÉ;ÈjËV¶Dº�º£¹Qº3¸QÕ�Ì£¹QÈ�Èj¸TÃÙ·àåæ¸j·£Ãj¹QÈoÌ£¹½Èj·£ÂàÈj·£ÃjÖ7É;åø¹d¿àÉØÃ�» É�Ì�Ë+*5·�ÈjËV¶DºqÌ£¹dÊ"¶D»M·�Á*¹

'·��ú¹Q»M»V¹QÈ�ö"èQº£ÇÀÃj¹Qº3¸@Ô
Î�¶DÁç¿�¸T¹1¸j¹Qº'·qÌ£¹QÈ�åÀÉØ¿ZÉ"åøËV¸jèQÈ�Ì£¹�Ì£èÀ¸j¹@åæ¸ÙËV¶Dº!Ì£¹d»	� ò'·�ÁçËMÌ�ËV¸jè1Ì£¹QÈoÈT¶D»MÈ�¿ZÉ Ão¸T¹@ålò£º�Ë�
'·£¹±µ Æ ×dÕ�º£¶"·�È
º£¶D·£È±ÈT¶DÁçÁç¹QÈ½ËMº3¸TèQÃT¹QÈÙÈTèQÈ)�`ÈT¹@È½ËMÁç¿�»MË åQÉ ¸ÙËV¶Dº�È1ÌàÉ;º�È½»V¹kåÀÉ;Ì&Ãj¹�Ì£¹�»	� ¹øí&¿�»V¶"Ã¡ÉØ¸jËV¶Dº�Ì£¹kÐ.ÉØÃÙÈQÔ^ÓYÉ ÃTá
¸ÙË åøËV¿ZÉØº3¸±É;·�¿�Ãj¶"ö;Ã¡É;Á�Á*¹ ������������	
�������������������	���������� Ì£¹k» É.Ú Æ µ Æ ÕBº&¶D·�È*É@Ê;¶Dº�Èd¸jÃÙÉ@ÊØÉ;ËM»M»Vè �
» É*Ì£è 3 º�ËV¸jËV¶DºqÌ£¹QÈ�¿>¹ÀÃjÖO¶"ÃjÁ$É;ºàåæ¹QÈ+Ì�� ·�º`ÈTä&ÈT¸TÇ@Á*¹±µ Æ ×�¶"ÃjÂàËV¸ÙÉ;»P¶"¿ZèQÃÙÉ;º3¸�¹@ºkÂZÉ;º�Ì£¹dÓ �4M3ë"ÄçÐ �-���
¿>¶D·&Ã�» É$åQÉ Ãj¸j¶;ö"Ã¡ÉØ¿�ò�ËV¹dÌ£¹½» Éç¿�Ãj¶£å¡ò£¹½Èj·£Â�ÈÙ·&ÃjÖ7É"åæ¹½Ì£¹½» Éç¿à» É;º£ÇÀ¸j¹�¹À¸�¿�»M·�Èo¿ZÉØÃT¸ÙË åø·�»MËVÇÀÃj¹QÁç¹Qº3¸�¿>¶D·£Ã
» É$Ì£èÀ¸j¹@åæ¸ÙËV¶Dº�Ì�� ò'·�ÁçËMÌ�ËV¸jè±ÌàÉ;º£È{»V¹QÈ�¿�ÃT¹@ÁçËV¹QÃjÈ�ÁçÇÀ¸TÃj¹QÈQÔ5Ñ�ÉØÈjèÀ¹QÈ�Èj·£Ã{»V¹QÈ�Ì£¶Dº�º&èQ¹QÈ{ÁçËMº£èÀÃ¡É;»V¶"ö"Ë�
'·£¹QÈ
Ì£¹�Èj·£ÃTÖ7É"åæ¹�Ì£¹QÈwÌ�Ë+*>èÀÃj¹Qº3¸T¹@È�Á�ËMÈjÈÙËV¶"º�È�Ì��ú¹øí&¿à»V¶"ÃÙÉØ¸ÙËV¶Dº�Á$ÉØÃT¸ÙËV¹Qº�º£¹)� .{Ë S ËMº£ö�î�N;¼£Õ3Ð.ÉØÃjÈ}ÓYÉ ¸Ùò 3 º£Ì£¹ÀÃ@Õ
µ3¿àËVÃjËV¸@Õ&Ï�¿�¿>¶"ÃT¸Ù·�º£ËV¸�äJ�tÉ;ËMº�ÈjË 
'·£¹�ÈÙ·&Ã}»V¹@È�¶;ÂàÈT¹QÃTÊØÉØ¸ÙËV¶Dº£È�¶"ÃjÂ�ËV¸¡É;»V¹QÈ�Ì£¹�» ÉdÈT¶Dº�Ì&¹ðÐ.ÉØÃÙÈ�÷{»V¶;ÂZÉ;»Pµ3·£ÃTá
Ê"¹Àä"¶"Ã � Ð�÷�µ5Õ<ËMº�ÈT¸jÃÙ·£Áç¹Qº3¸Yê�Ò}µ �lÕ<Ì£¹QÈBÁç¹QÈj·£ÃT¹@ÈSÌ£¹}¿Z¹QÃjÁ�ËV¸j¸jËVÊ&ËV¸jè�¶Dº3¸SèÀ¸jèwÃTè<ÉØ»MËMÈjèÀ¹QÈF¹Qº±» ÉØÂZ¶"Ã¡ÉØ¸T¶DËVÃj¹
�1¿ZÉØÃT¸ÙËVÃ�Ì��úè@ålò�É;º3¸ÙËM»M»V¶"º�ÈtÌ£¹�Ãj¶&ålò&¹@Èt¸j¹ÀÃjÃT¹@ÈT¸TÃj¹QÈQÕ"ÈTä&º3¸jò£èÀ¸ÙË�
'·&¹@Èt¹Q¸�ÁçèÀ¸jèÀ¶"ÃÙËV¸jË�
'·£¹QÈQÕØÃj¹À¿�ÃTèQÈj¹Qº3¸ÙÉ;º3¸�Ì£¹
Â>¶Dº£È�É;ºàÉØ»V¶"öD·£¹QÈ �ðåæ¹Q·&í±¶;ÂàÈT¹QÃTÊ"èQÈtÈj·£Ã�Ð.ÉØÃjÈ@Ô"Îw¹QÈtÁç¹QÈj·£Ãj¹QÈB¶Dº3¸Y¿>¹ÀÃÙÁ�ËMÈYÌ£¹oåæ¶Dº�ÈT¸TÃÙ·�ËVÃT¹+Ì£¹QÈY¿�ÃT¶ 3 »MÈ
ö"èÀ¶'èQ»V¹@åæ¸jÃÙË�
3·£¹QÈwÌ�·�ÈT¶D·�ÈKáõÈT¶D»>Ì£¹{» Éd¿�» É;º£ÇÀ¸j¹{Ð�ÉØÃjÈ�åø¶"Á�Áç¹�¿ZÉØÃÙÉ;ÁçÇÀ¸jÃT¹QÈwÌ�� ¹Qº3¸TÃjèÀ¹��½·�º�Áç¶&Ì£ÇQ»V¹�Ì£¹
Ì�Ë+*5·�ÈjËV¶Dº`Û°Ò�Ð%ÔàÛõºàåø»M·àÉ;º3¸o·�º`¸T¹QÃjÁç¹�Ì£¹½Ì�Ë+*5·�ÈjËV¶DºqÌ£¹dÊ;¶D»M·�Áç¹DÕ£º£¶"¸jÃT¹d¿£Ãjè@åæè@Ì&¹@ºD¸�Á*¶&Ì£ÇQ»V¹dÌ£¹dÌ�ËVÖ á
Ö�·�ÈjËV¶DºIÛ°Ò�Ð«Áç¶Dº3¸TÃj¹/
'·£¹�» É1¿�ÃTè@ÈT¹Qºàåæ¹�Ì�� ò£èÀ¸jèÀÃj¶;ö"èQº£èQËV¸jèQÈ�ÌàÉ;º£È}»V¹QÈ�¿£Ãj¹QÁ�ËV¹ÀÃÙÈ�Á*ÇQ¸TÃj¹QÈ�Ì£¹{» ÉdåæÃj¶ �£¸j¹
Á$ÉØÃT¸ÙËV¹Qº�º£¹$¿>¶D·£ÃTÃ¡É;ËV¸±ÉØ»V¸jèÀÃj¹ÀÃd»V¹@Èd¿>¹ÀÃTÖO¶"ÃÙÁ$ÉØºàåæ¹@ÈdÌ£¹�» É�Ì�Ë+*>èÀÃj¹Qºàåæ¹IÌ£¹�¿àò�É;ÈT¹!åæ¶"¿>¶D» É;ËVÃT¹$¿Z¶D·£Ã±» É
Ì£èÀ¸j¹@åæ¸ÙËV¶"º�Ì�� ò'·�Á�ËMÌ£ËV¸jèk¹Qº%¸j¹ÀÃÙÁç¹!Ì&¹!¿�ÃT¶"ÖO¶Dº�Ì£¹Q·£ÃçÌ�� ËMº3Ê;¹@ÈT¸jËVö3ÉØ¸ÙËV¶"º9ÔSÚoè@É;º�Á*¶DËMº�ÈQÕSº£¶DÈ*ÃTèQÈÙ·£»V¸¡ÉØ¸jÈ
Ì£¹*ÈjËMÁ±·�» ÉØ¸jËV¶Dº�È�ËMº�Ì�Ë�
3·£¹Qº3¸ 
'·�� ·�º�ÈTä&ÈT¸jÇQÁç¹$µ Æ ×ì¶"ÃTÂàËV¸¡ÉØ»^¹Qº.ÂZÉ;º£Ì£¹�ÓBÕZ¹øí&¿à»V¶"ËV¸¡É;º3¸�»V¹±ÈÙËVö"ºàÉ;»^Ì£¹
¿àòàÉØÈj¹�åæ¶"¿>¶D» ÉØËVÃj¹DÕØ¿>¶D·&ÃjÃ¡ÉØËV¸ 6À¸TÃj¹�·�º�¶D·£¸jËM»�¹"!$åQÉ;åø¹+¿>¶"·£Ã}» É1Ì£èÀ¸j¹@åæ¸ÙËV¶"º�Ì£¹�»	� ò'·£Á�ËMÌ�ËV¸jè+¹À¸wÈT¶Dº�Èj·�ËVÊ&Ë
�½»	�úè@ålò&¹@»M»V¹oÈ¡ÉØËMÈj¶"º�º�ËVÇÀÃj¹�ãK·�È 
'·�� �½Ì£¹QÈw¿�Ãj¶;ÖO¶Dº�Ì£¹Q·£ÃjÈ�Ì&¹1ëdÁçÇÀ¸jÃj¹QÈwÌàÉØº�È�»V¹QÈwÃTèQö"ËV¶Dº�È;
'·�ËZ¿�ÃTè@ÈT¹Qº3¸T¹@ºD¸
·�º�åæ¶Dº3¸j¹øí&¸T¹dö;èQ¶"»V¶"öDË�
'·£¹1Ö7É@Ê"¶"ÃÙÉØÂà»V¹$#�% A %Z·�º£¹½Ö7É;ËVÂà»V¹½åæ¶Dºàåæ¹Qº3¸jÃÙÉØ¸ÙËV¶Dº`Ì&¹*Ì£Ë+*P·�ÈT¹Q·£ÃjÈ�Ì£¹±Èj·£ÃjÖ7É;åø¹d¹À¸
Ì£¹d¿�Ãj¶£å¡ò£¹½Èj·£Â�ÈÙ·&ÃjÖ7É"åæ¹DÕ �$»	� ËMÁ$ÉØö"¹dÌ&¹@ÈoÂàÉ;ÈjÈj¹QÈo¿à» ÉØËMº£¹QÈ�Ì�·.Ú+¶"ÃÙÌ9Õ�¹Q¸o¹Qº`¿�ÃÙËVÊ&ËM»VèÀöDË ÉØº3¸+Ì£¹QÈ{É;º&öD»V¹QÈ
Ì�� ËMºàåøËMÌ£¹Qºàåæ¹QÈSèQ»V¹ÀÊ"èQÈ�'&)(�*��æÔ Ñ}ËV¹Qº 
'·�� É;»V¸TèQÃTèÀ¹@È^¿àÉØÃY» Éo¿�ÃTè@ÈT¹Qºàåæ¹�Ì&¹�Ì�Ë+*5·�ÈT¹@·&ÃÙÈS¹Qº£ÖO¶D·�ËMÈQÕ��{åÀÉ;·£Èj¹}Ì£¹QÈ
¿àò£èQº£¶"ÁçÇQº£¹QÈ�Ì£¹{¿>¹ÀÃj¸T¹QÈ�¿ZÉØÃ�Ì�Ë+*5·�ÈjËV¶Dº�Ì£¹{Ê"¶D»M·�Áç¹{ÌàÉ;º�È�»V¹QÈ}ÃjèÀöDËV¶Dº£È8�½¿à»M·�È}ÖO¶"Ãj¸T¹1åæ¶Dºàåæ¹Qº3¸jÃÙÉØ¸ÙËV¶"º
Ì£¹�Ãj¶£å¡ò£¹QÈ���¸°ä'¿àË�
'·&¹@Á*¹@ºD¸½»V¹!åÀÉ;È±Ì£¹QÈ±òàÉØ·£¸ÙÈ½¿à» ÉØ¸T¹<ÉØ·&í-åæÃ¡ÉØ¸TèÀÃÙËMÈTèQÈdÌ�·�µ'·£Ì2�æÕSåø¹QÈ½¿Z¹QÃTÖO¶"ÃÙÁ�É;ºàåæ¹QÈ
Ì£¹ÀÊ'ÃÙÉ;ËV¹Qº3¸�º£è@É;º�Áç¶DËMº£ÈwÉ;·£¸T¶"ÃÙËMÈT¹ÀÃ�» É1Ì£èÀ¸j¹@åæ¸ÙËV¶Dºç¹À¸w»V¹�ÈÙ·£ËVÊ&ËZÌ£¹oÖ7É;ËVÂà»V¹QÈ�¸ÙÉ;·&í�Ì�� ò'·�ÁçËMÌ�ËV¸jè�ãK·£È�
3·����½¼
ÁçÇÀ¸jÃT¹QÈ�Èj¶"·�È�» É$Èj·£ÃjÖ7É;åø¹DÔ â � ·�º�¿>¶DËMºD¸�Ì£¹½Ê&·&¹±¿�» É;º£èÀ¸j¶D»V¶;öDË�
'·£¹DÕ�åø¹QÈoÃjèQÈj·�»V¸¡ÉØ¸jÈ�ÈT¶Dº3¸�¿ZÉØÃT¸ÙË åø·�»MËVÇÀÃj¹øá
Áç¹Qº3¸�ËMº3¸TèQÃT¹QÈÙÈÙÉ;ºD¸ÙÈw¿>¶D·£Ã�» É½¿�ÃTèÀ¿ZÉØÃ¡É ¸ÙËV¶Dº�Ì&¹@È�Ö�·&¸Ù·£ÃT¹@È}Á�ËMÈjÈÙËV¶"º�È}Ì�� ¹øí&¿�»V¶"Ã¡ÉØ¸jËV¶Dº�Ì£¹1Ð.ÉØÃÙÈ�Ì&è@Ì£ËVèQ¹QÈ
�q»	�úèQ¸j·�Ì£¹$Ì£¹I» Ékö"èÀ¶D»V¶"öDËV¹çÌ£¹IÈj·£ÃTÖ7É"åæ¹$¹À¸dÌ&¹$¿�Ãj¶£å¡ò£¹$Èj·£ÂàÈj·£ÃTÖ7É"åæ¹�É;ËMº£ÈÙË 
'·�� �q» ÉqÌ£èÀ¸j¹@åæ¸ÙËV¶DºïÌ£¹$» É
¿�ÃTè@ÈT¹Qºàåæ¹1èÀÊ"¹Qº3¸Ù·£¹Q»M»V¹1Ì��ú¹@É;·`»MË�
'·�ËMÌ&¹�ÌàÉ;º£Èo»V¹QÈ+¿£Ãj¹QÁ�ËV¹ÀÃÙÈ�ÁçÇÀ¸jÃj¹QÈ+Ì�·`ÈT¶D·�ÈKáõÈT¶D»9Á$É Ãj¸ÙËV¹QºqÉ;·qÁç¶ ä"¹Qº
Ì£¹+Èjä'Èj¸TÇQÁç¹QÈwµ Æ ×�¶"ÃjÂ�ËV¸¡É;·&íPÔ â � ·�ºç¿>¶DËMºD¸�Ì£¹+Ê&·&¹+¹øí&¶"ÂàËV¶"»V¶"öDË�
'·£¹DÕ »	�ú¹@É;·*èÀ¸¡ÉØº3¸�·£ºçèQ»Vè@Á*¹@ºD¸tËMº�Ì�ËMÈKá
¿>¹Qº�ÈÙÉØÂà»V¹8��»	�úèQÁç¹ÀÃjö"¹Qºàåæ¹}Ì£¹�» É�Ê'ËV¹}¸j¹Q»M»V¹ 
'·£¹�º£¶D·�ÈB» É{åæ¶Dº£ºàÉ;ËMÈjÈT¶Dº�ÈQÕ ÈÙÉ�ÃT¹@ålò&¹QÃÙå¡ò£¹}ÌàÉ;º�ÈB»V¹�ÈT¶D·£ÈTáõÈT¶D»
Ì£¹½Ð�É ÃÙÈ�åæ¶Dº�ÈT¸jËV¸Ù·£¹�»	� ·�º£¹dÌ£¹QÈ+¿àËV¹ÀÃjÃT¹@ÈoÉ;º&öD·�» É;ËVÃT¹@È�Ì�·`¿£Ãj¶"ö"ÃÙÉ;Á�Áç¹1ËMº3¸j¹ÀÃjºàÉØ¸ÙËV¶"ºàÉ;»PÌ��ú¹Àí'¿à»V¶"Ã¡É ¸ÙËV¶Dº
Ì£¹�Ð.ÉØÃÙÈ�¿>¶D·&Ã1» ÉIÃT¹<å¡ò£¹ÀÃÙålò&¹*Ì£¹ç» ÉIÊ&ËV¹=
'·�ËS¿>¶D·&ÃjÃ¡ÉØËV¸{¹øí£ËMÈT¸j¹ÀÃ{ÌàÉ;º�Èð»	�ú¹@É;·�ÈT¶D·�Èð» É�Èj·£ÃjÖ7É;åø¹±Ì£¹ç» É
¿à» É;º&ÇQ¸T¹1ÃT¶D·£ö"¹DÔ
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Ûõºd¶D·£ÃSÃj¹QÈT¹@ÉØÃ¡å¡ò�¸ÙÉ;È S ÈQÕ��w¹�åæ¶Dº�ÈjËMÌ£¹ÀÃj¹QÌ½É;ºd¹øí&¿>¹ÀÃÙËMÁ*¹@ºD¸¡É;»3ÉØ¿�¿�ÃT¶3É"å¡ò�¸j¶�ËMº3Ê"¹QÈT¸ÙËVö3ÉØ¸T¹�¸Ùò£¹�åQÉ ¿ZÉ á
ÂàËM»MËV¸jËV¹@È9¶"Öà»V¶�-ÖOÃT¹1
'·£¹Qºàåæä±µ3ä'º3¸Ùò£¹À¸jË å Æ ¿>¹ÀÃj¸j·£Ãj¹�×�ÉØÌàÉØÃSÈjä'Èj¸T¹QÁ�È^¸j¶�¿>¹Qº£¹À¸jÃ¡É ¸j¹}ÈT¶DËM»MÈFÖO¶"ÃSÃT¹À¸jÃÙËV¹ÀÊ&ËMº&ö
ËMº£ÖO¶"ÃjÁ$ÉØ¸jËV¶Dº�ÉØÂ>¶D·£¸�ÈÙ·&ÂàÈj·£ÃjÖ7É"åæ¹�ÈT¸TÃÙ·àåæ¸Ù·&Ãj¹QÈQÕDËMº�¿ZÉØÃT¸ÙË åø·�» ÉØÃ�Ì&¹<åæ¸T¹<åæ¸jËMº£ödÁç¶DËMÈT¸j·£Ãj¹oËMº�¸Ùò&¹ 3 ÃjÈT¸�ÖO¹��
Áç¹À¸j¹ÀÃjÈ�¶"Ö^¸j¹ÀÃjÃT¹QÈj¸TÃÙË É;»PÉ;º�Ì`Ð�É Ãj¸ÙË ÉØºqÉØÃjËMÌ!ÃT¹ÀöDËV¶Dº�È+É;º£Ì!Ãj¹ÀÊ"¹@É;»MËMº£ö±¸Ùò&¹@ËVÃ+·£º S º£¶�+ºqö;¹Q¶"»V¶"ö"äDÔ
Ûõº�¸Ùò£¹`ÂZÉØÈj¹QÁç¹Qº3¸�¶"Ödµ Æ × ÌàÉ ¸¡Éï¶;Ö{¸Ùò£¹.ÓYä&» É�ÈÙÉ;º�Ì�Ì�·£º£¹ �7åÀ»V¶"Èj¹q¸j¶-Ñw¶"ÃjÌ£¹@É;·&í�ËMº�ó£Ã¡É;ºàåæ¹��æÕ

¸Ùò&¹d¿àòàÉ;ÈjËMÁç¹À¸jÃjË å�É;ºàÉØ»Vä&ÈjËMÈ+¶"Ö�ñPá°Ñ�É;º£Ì �Tî;Ô ¾�÷�� ����ËMÁ$ÉØö"¹QÈ�É"å�
'·£ËVÃj¹QÌ��oËV¸jò`¸Ùò&¹±ó�Ãj¹Qºàå¡ò�É;ËVÃjÂ>¶;ÃÙº£¹
!�"$#&%(')% µ Æ × ÈTä&ÈT¸j¹QÁp¶"¿>¹ÀÃÙÉØ¸j¹QÌ`Â3ä.Ï{Ú�ù�× Æ Õ�Á$É;Ì£¹½ËV¸+¿>¶DÈjÈjËVÂà»V¹d¸T¶�ò�ËVö"ò�»MËVöDò3¸oÉ�¿ZÉØÃT¸ÙË åø·�» ÉØÃ
Â>¹QòàÉ@Ê'ËV¶D·£Ão¶"Öt¸jò£¹*åæ¶"¿Z¶D» ÉØÃÙË+�À¹QÌq¿àòàÉØÈj¹½Ì�Ë+*>¹QÃT¹Qºàåæ¹±åø¶;ÃjÃj¹Q» ÉØ¸T¹QÌq¸T¶!É�Âà·&ÃÙËV¹QÌ��}¹À¸�ÈT¸jÃÙ·�åø¸j·£Ãj¹±åÀÉ;»M»V¹QÌ
� ��� ��� � ���'� �oË å¡ò`É"åæ¸�ÉØÈoÁç¶DËMÈT¸Ù·&Ãj¹1¸¡É;º S ÍàÉç¿�òàÉ;ÈT¹dÌ�Ë+*>¹ÀÃj¹Qºàåæ¹1¶"Ö���� * ÂZ¹Q¸��}¹À¹Qº �$� É;º�Ì .$.ßålò�É;º&á
º£¹Q»MÈ���É;È{åø»V¹@ÉØÃÙ»Vä!¶"Â�Èj¹ÀÃTÊ"¹QÌ9Ô5Ûõº.¸jò£¹ 3 ÃjÈT¸{¿àÉØÃj¸QÕZ¶D·£Ã{ÈT¸Ù·�Ì£ä.åæ¶Dº£ÈÙËMÈT¸T¹@Ì�ËMº.º'·�Áç¹ÀÃjË åQÉØ»M»Vä!Áç¶&Ì£¹Q»MËMº£ö
¸Ùò&¹±¿£Ãj¶"¿ZÉ ö3ÉØ¸ÙËV¶"º`¶"ÖtÁ�Ë åæÃj¶��É@Ê"¹QÈoËMº�ÉIë â ö"¹À¶;áÝ¹Q»V¹@åæ¸jÃÙË åÀÉ;»9Á*¶&Ì£¹Q»^¶;Öt¸jò£¹*Ótä&» É$Ì�·�º£¹±ÈÙ·&ÂàÈj·£ÃjÖ7É"åæ¹
Â'ä�Áç¹@É;º�Èç¶"ÖðÉ;º�¹øí�É"åæ¸�¹Q»V¹@åæ¸jÃT¶DÁ$ÉØöDº&¹Q¸jË åIÜðó â ê â � óSËMº�ËV¸T¹ â Ë+*5¹ÀÃT¹@º�åø¹`ê�ËMÁç¹ â ¶DÁ$ÉØËMº2�½Èj¶;ÖO¸Tá
��É Ãj¹��oËV¸Ùò�ÉØº�É;ËMÁ ¶"Ö�Â>¹À¸T¸j¹ÀÃI·£º�Ì£¹ÀÃÙÈT¸¡ÉØº�Ì�ËMº£ö�¸Ùò£¹`¶"ÃjËVöDËMº�¶"Ö{¸Ùò&¹`¶"ÂàÈT¹ÀÃjÊ"¹QÌ ¿àò£¹Qº£¶"Áç¹Qº£¶Dº9Ô�Ûõº
¶"ÃjÌ£¹ÀÃð¸j¶qËMº3¸j¹ÀÃT¿�Ãj¹À¸1É;º£Ì�¸j¶qÁç¶&Ì&¹@»S¸Ùò�ËMÈ{¿àò£¹Qº£¶DÁç¹Qº£¶"º9Õ��}¹çËMº�ËV¸ÙË ÉØ»M»Vä`Ì£¹ÀÊ"¹Q»V¶"¿�¿>¹QÌïÉ;ºïÉ;ºàÉØ»Vä'¸ÙË åÀÉ;»
ÈjËMº£öD»V¹øáõÈÙåÀÉØ¸j¸T¹QÃjËMº£ö.Áç¶&Ì£¹Q»wÂZÉ;ÈT¹QÌ%¶Dº%¸Ùò£¹qÛ°Ò�Ð � Ûõº3¸T¹Àö"Ã¡É;»}Ò(
'·àÉ ¸ÙËV¶Dº�Ð`¶&Ì£¹Q»4��ÈÙ·&¿�¿à»V¹QÁç¹Qº3¸j¹QÌ-Â'ä
¸Ùò&¹Iº'·£Áç¹ÀÃÙË åÀÉ;»BÃT¹@Èj·�»V¸jÈ1¶"Ö�ó â ê â ÈjËMÁ±·£» ÉØ¸ÙËV¶Dº£È��oË å¡ò�¿�ÃT¶ Ê&ËMÌ£¹�¸jò£¹$Á±·£»V¸ÙËV¿à»V¹çÈ¡åÀÉØ¸T¸j¹ÀÃÙËMº&ö�åæ¶DºD¸jÃÙË á
Âà·£¸jËV¶Dº�È�¶£åÀåÀ·&ÃÙËMº£ö±ÉØ¸w¸Ùò£¹{ÈÙÉ;º�Ì N<¿ZÉ;»V¹À¶DÈT¶DËM»àËMº3¸T¹ÀÃjÖ7É"åæ¹�ÈÙËMº�åø¹�¸jò£¹{Áç¶DËMÈT¸Ù·&Ãj¹o¿�Ãj¶ 3 »V¹�¶"Ö ¸jò£¹�¿ZÉ;»V¹À¶DÈT¶DËM»
åÀÉ;ºkÂ>¹1ÃT¹Àö3ÉØÃÙÌ&¹@Ì!É;ÈoÉ±ÃT¶D·£öDò�º&¹@ÈjÈ�¿�ÃT¶ 3 »V¹DÔ£Ûõº!¸Ùò&¹�ÈT¹@åø¶"º�Ìk¿ZÉØÃj¸QÕ��}¹��w¹ÀÃj¹ðÂ�ÃT¶D·£öDò3¸�¸T¶�Ì£¹ÀÊ"¹Q»V¶"¿qÉ
Áç¶"ÃT¹�¹Àí'¸j¹Qº�Ì£¹QÌkÉ;ºàÉ;»Vä'¸jË åÀÉ;»ZÈÙåÀÉØ¸j¸T¹ÀÃÙËMº£ö*Û°Ò�Ð Áç¶'Ì£¹Q»>ÃT¹Q¿�» É"åøËMº£ö½¸Ùò£¹1ó â ê â åæ¶Dº3¸TÃÙËVÂà·&¸ÙËV¶Dº�È�Â3ä�É;º
É;ºàÉØ»Vä'¸ÙË åÀÉ;»F¹øí&¿£Ãj¹QÈjÈÙËV¶"º�ÖO¶"Ã�¸Ùò£¹*Á±·�»V¸jËV¿à»V¹±ÈÙåÀÉØ¸T¸j¹ÀÃÙËMº£öI¸j¹ÀÃÙÁ ÂZÉ;ÈT¹QÌ.¶"º�É;º�ÉØ¿�¿�ÃT¶<í£ËMÁ$É ¸j¹±ÈT¶D»M·&¸ÙËV¶Dº
¶"ÖFËMº3¸T¹Àö"Ã¡É;»à¹1
'·àÉ ¸ÙËV¶Dº�È�ÖO¶"Ãw¸Ùò&¹{¸¡É;º&ö"¹Qº3¸ÙË É;»ZÈj·£ÃTÖ7É"åæ¹ 3 ¹Q»MÌ�ÈQÔ£Îw¶DÁç¿àÉØÃj¹QÌ$¸j¶±ÃT¹QÈÙ·£»V¸ÙÈw¶;Â�¸¡É;ËMº&¹@ÌI·�ÈjËMº£ö
¸Ùò&¹$ÈjËMº£ö"»V¹çÈ¡åÀÉØ¸T¸j¹ÀÃÙËMº&öqÛ°Ò�Ð Á*¶&Ì£¹Q»Y¶"º�»VäDÕ5Â>¶"¸jòï¶"Ö�¸Ùò&¹�¹øí&¸T¹Qº�Ì£¹QÌïÁç¶&Ì&¹@»MÈ{¸ÙÉ S ËMº£öqËMº3¸T¶`É"åÀåæ¶D·�ºD¸
Á±·�»V¸jËV¿à»V¹�ÈÙåQÉ ¸j¸j¹ÀÃjËMº£ö �OÂ'ä±Á*¹<ÉØº�ÈY¶"Ö>º'·�Áç¹ÀÃjË åQÉØ»�ó â ê â ÈÙËMÁ½·�» ÉØ¸ÙËV¶"º�ÈS¶"Ã�ÉØºàÉ;»Vä'¸jË åQÉØ»'¹øí&¿�ÃT¹QÈÙÈjËV¶Dº±ÖO¶;Ã
¸Ùò&¹ðÁ±·�»V¸jËV¿à»V¹�ÈÙåQÉ ¸j¸j¹ÀÃjËMº£ö½¸j¹ÀÃÙÁ �tÈj·àåÀåæ¹QÈjÈjÖ�·£»M»Vä�ÃT¹À¿�Ãj¶&Ì£·àåæ¹{¸Ùò£¹�¶"ÂàÈT¹ÀÃjÊ"¹QÌI¿àò�É;ÈT¹ðÌ�Ë+*>¹QÃT¹Qºàåæ¹3Ô3ê�ò£¹QÈT¹
Ãj¹QÈj·�»V¸jÈ�É;»MÈT¶dåæ¶Dº 3 ÃjÁç¹QÌç¸Ùò£¹�É;ÈjÈÙ·£Áç¿�¸ÙËV¶"º$É;åQåæ¶"ÃjÌ�ËMº£öð¸j¶��+ò�Ë å¡òç¸Ùò£¹�åø¶;¿>¶D» ÉØÃjË+�Q¹QÌ±¿àò�É;ÈT¹�Ì�Ë+*>¹QÃT¹Qºàåæ¹
�}¶"·�»MÌçÁ$É;ËMº�»VädÂ>¹+ö"¹Qº£¹ÀÃ¡ÉØ¸T¹@Ì*Â'ä½¸Ùò£¹oÁç¶DËMÈT¸j·£Ãj¹�¿�ÃT¶ 3 »V¹�¶"Ö5¸jò£¹oò�ËMÌ�Ì£¹Qº�ÈT¸jÃÙ·�åø¸j·£Ãj¹QÈYÂ>¹@åQÉØ·�ÈT¹o¶;Ö5¸jò£¹
Á±·�»V¸jËV¿à»V¹çÃj¹,5�¹øí£ËV¶Dº£È1¸ÙòàÉ ¸dÈj·àå¡ò-É!¿�ÃT¶ 3 »V¹�ö"¹Qº£¹ÀÃ¡ÉØ¸T¹@ÈQÔ���¹�É;»MÈT¶�Èjò£¶��}¹QÌï¸jòàÉØ¸�¸Ùò�ËMÈ1¿àòàÉØÈj¹$ÈjËVöDºàÉ;»
É;»M»V¶�+Èw¸jò£¹1Ì£¹À¸j¹@åæ¸ÙËV¶Dº$¶"ÖFÂà·£ÃÙËV¹QÌ��w¹Q¸�ËMº3¸j¹ÀÃjÖ7É;åø¹QÈwÌ£¶�oº�¸j¶ç» ÉØÃTö"¹ÀÃ�Ì£¹À¿�¸jò�È��ÝÅ Á ÖO¶"Ã�ñ á°Ñ}É;º�Ì2��¸jòàÉØ¸
¸Ùò&¶DÈT¹dÉ;·£¸jò£¶"ÃjË+�Q¹QÌkÂ'ä�¸jò£¹dÉ;ºàÉ;»Vä'ÈÙËMÈ}¶"Ö^¸Ùò£¹1¸TÃ¡É;Ì�ËV¸jËV¶DºàÉ;»5ÃÙÉ;Ì�ËV¶DÁç¹À¸TÃÙË å�ËMº�Ì£Ë åQÉ ¸j¶"ÃjÈ@Ô
Ñw¹Àä"¶"º�Ì�¸Ùò£¹.Ì£¹À¸j¹@åæ¸ÙËV¶"º�¶"ÖðÈj·£ÂàÈj·£ÃjÖ7É;åø¹�Áç¶DËMÈT¸Ù·&Ãj¹DÕ �}¹�ÉØ»MÈj¶�ËMº3Ê"¹QÈT¸ÙËVö3É ¸j¹QÌ ¸Ùò£¹.åÀÉØ¿ZÉØÂàËM»MËV¸jËV¹QÈç¶"Ö

ÈT¿ZÉ"åæ¹ÀÂ>¶"Ãjº£¹�µ Æ × ËMÁ$É ö"¹ÀÃjä`ÖO¶"Ã1Á$ÉØ¿�¿àËMº&ö`» É Ãjö"¹øáõÈÙåÀÉ;»V¹*ö;¹Q¶"»V¶"öDË åÀÉ;»SËMº3¸T¹QÃTÖ7É"åæ¹QÈ@Ô5é�ÈjËMº£ö�µ Æ × ÌàÉØ¸ÙÉ
É"å�
'·�ËVÃT¹QÌïÌ£·£ÃÙËMº£ö!¸Ùò£¹�µ'ò'·&¸j¸Ù»V¹$ÛõÁ$É öDËMº£ö`×oÉ;ÌàÉ Ã±Î�á°Ñ}É;º�Ì2N<Üoá°Ñ�É;º�Ì�µ3ä&º3¸jò£¹À¸ÙË å Æ ¿>¹ÀÃT¸Ù·£ÃT¹I×oÉ;ÌàÉ Ã
�õµ'Û°×�áKÎ8N<Ü�áKµ Æ × �}Á�ËMÈjÈjËV¶Dºk¶Dº3ÂZ¶3ÉØÃÙÌk¸Ùò£¹dÈT¿ZÉ;åø¹�ÈÙò3·£¸j¸j»V¹ '�?�@BA�CBDFEHGJI ËMº�î1KLK MàÕ&¸Ùò£¹1¿>¶D» ÉØÃjËMÁç¹À¸jÃÙË å
É;ºàÉØ»Vä&ÈjËMÈ�¶"Ö^ñPá-�Tî"Ô ë*÷�� ���æÕ�Î�á-�ÝÅ£Ô ¼±÷�� ����É;º�ÌIÜ�á°Ñ�É;º£ÌkËMÁ$É ö"¹QÈ�¶"Ö9¸jò£¹ Æ S ã�¶D·Øã�¸wÃT¹Qö"ËV¶Dº � Ð.É;·£ÃÙË á
¸¡ÉØº�Ë É �wÉ;»M»V¶��}¹QÌ$¸j¶ç¹QÈT¸¡É Âà»MËMÈjò�¸jò£¹ð¿>¹ÀÃjÖO¶"ÃjÁ$É;ºàåæ¹QÈ}¶"Ö^»V¶�
ÖOÃj¹1
'·£¹Qºàåæäqµ Æ ×�ËMÁ$ÉØö"¹ÀÃTä$ÖO¶"Ã�Ì£¹À¸j¹@åæ¸ÙËMº£ö
Èj·£ÃjÖ7É;åø¹ðö;¹Q¶"»V¶"öDË åÀÉ;»>Èj¸TÃÙ·àåæ¸j·£Ãj¹QÈoÉØÈ!�}¹Q»M» É;È�ÖO¶"Ã+Á�ÉØ¿�¿àËMº£ö*¸Ùò£¹�Èj·£ÂàÈj·£ÃTÖ7É"åæ¹1¿ZÉØ»V¹Q¶"ò3ä&Ì£ÃT¶D»V¶"ö"ä$ËMºk¸jò£¹



ËVÊ

·£¿�¿Z¹QÃ�ÖO¹ ��Áç¹À¸j¹ÀÃÙÈY¶"Ö ÉØÃjËMÌçÃT¹ÀöDËV¶Dº�ÈQÔ3Î�¶DÁ½ÂàËMº£¹QÌ �oËV¸jò�÷�ÃT¶D·�º�Ì$ÓS¹Qº£¹À¸jÃÙÉØ¸ÙËMº£ö�×�ÉØÌàÉØÃ$�Ý÷ðÓ�×$�SÁç¹@É á
Èj·£Ãj¹QÁç¹Qº3¸jÈQÕà¸Ùò£¹*É;º�É;»Vä&ÈjËMÈo¶;Ö}µ Æ ×ìÌ�ÉØ¸¡É�¿�ÃT¶ Ê&ËMÌ£¹±ÉI»V¶&åQÉØ»M»Vä!Ì£¹À¸ÙÉ;ËM»V¹QÌ`ö"¹À¶D»V¶"ö"Ë åQÉØ»9Ì£¹QÈÙåæÃÙËV¿�¸jËV¶Dº`ÖO¶;Ã
Èj·£ÂàÈj·£ÃTÖ7É"åæ¹`ÈT¸TÃÙ·àåæ¸Ù·&Ãj¹QÈQÔtÛõº ¿ZÉØÃj¸jË åø·�» ÉØÃ@Õ^¶D·&Ã�ÃT¹QÈÙ·£»V¸ÙÈçÈjò£¶�}¹QÌ�¸jòàÉØ¸*¿>¶D» ÉØÃjËMÁç¹À¸jÃÙË åIÌàÉØ¸ÙÉ�¿£Ãj¶ Ê&ËMÌ&¹
º£¶"¸}¶Dº�»Vä$ËMº£ÖO¶"ÃÙÁ�ÉØ¸ÙËV¶Dº£È�ÉØÂ>¶"·£¸�ËMº3Ê"¶"»VÊ"¹QÌ�ÈÙåÀÉØ¸T¸j¹ÀÃÙËMº£ö±Áç¹@ålò�É;º�ËMÈjÁ�È���Èj·£ÃjÖ7É"åæ¹DÕ'Èj·£ÂàÈj·£ÃTÖ7É"åæ¹�É;º£Ì�Ê"¶;á
»M·�Áç¹oÈÙåÀÉØ¸j¸T¹ÀÃÙËMº£ö �FÂà·£¸wÉ;»MÈT¶�Á$É S ¹oËV¸�¿Z¶DÈjÈÙËVÂ�»V¹+¸j¶�Ì�Ë+*5¹ÀÃT¹@ºD¸ÙË ÉØ¸T¹�¸jò£¹�Èj·£¿>¹ÀÃ 3 åÀË ÉØ»àÈT¸jÃj·àåæ¸Ù·£ÃT¹QÈ�Â'ä±¸jò£¹
Ãj¶"·£öDò�º£¹QÈjÈ �oò�Ë å¡ò½¸jò£¹Àä±åÀÉ;·£Èj¹DÕ@ÖOÃj¶DÁ ÈÙ·&ÂàÈj·£ÃjÖ7É"åæ¹�ÈT¸jÃj·àåæ¸Ù·£ÃT¹@ÈSÂ>¹@åÀÉ;·�ÈT¹�¶;Öà¸Ùò£¹QËVÃBÊ;¶D»M·�Áç¹}È¡åÀÉØ¸T¸j¹ÀÃÙËMº&ö
åæ¶Dº3¸TÃÙËVÂà·£¸jËV¶Dº�ÈQÔ
ñ ¶�®ÖOÃj¹1
'·£¹Qºàåæä�µ Æ ×ìò�É@Ê"¹±Ì£¹QÁç¶Dº�ÈT¸TÃ¡ÉØ¸T¹@Ì`¸jò£¹QËVÃ�ÈÙ·&ÂàÈj·£ÃjÖ7É"åæ¹±ËMÁ$ÉØö"ËMº£ökåÀÉØ¿ZÉ ÂàËM»MËV¸ÙËV¹QÈ+¶Dº�Ò�ÉØÃT¸Ùò9Õ
¹QÈT¿>¹@åÀË ÉØ»M»Vä�ËMº É ÃÙËMÌ�ÃT¹ÀöDËV¶Dº�ÈQÔ�Ñ�É;ÈT¹QÌ�¶Dº�¸Ùò&¹�¹øí&¿>¹ÀÃÙËV¹Qºàåæ¹��w¹�ö3É;ËMº&¹@Ì ÖOÃj¶DÁ ¸j¹ÀÃjÃT¹QÈj¸TÃÙË É;»+ÈT¸Ù·£Ì�ËV¹QÈ@Õ
�}¹½¸jò£¹Qº.¿�Ãj¶"¿Z¶DÈT¹@Ì�¸Ùò&¹Q¶;Ãj¹À¸ÙË åÀÉ;»^ÈT¸j·�Ì£ä�ËMº S ¹À¹À¿àËMº£ö �oËV¸Ùò`¸Ùò£¹ � ����������	
������ ����������� 	�� ������� Ú Æ á
µ Æ � È+¿£Ãj¶"ö"ÃÙÉ;ÁmËMº!¶"ÃjÌ£¹ÀÃ+¸j¶ç¿�ÃT¹QÌ�Ë åæ¸+¿>¶"¸T¹Qº3¸ÙË É;»MÈ�¶;ÖYÉçÈT¿ZÉ;åø¹ÀÂ>¶;ÃÙº£¹dÓYá°Ñ�ÉØº�Ì �4M3ë"ÄçÐ � ����µ Æ ×�ÖO¶;Ã
Ð.ÉØÃÙÈ1¹øí&¿à»V¶"ÃÙÉØ¸ÙËV¶Dº Õ5ÖO¶"Ã�Â>¶;¸Ùò�Èj·£Â�ÈÙ·&ÃjÖ7É"åæ¹�ö"¹À¶D»V¶"ö"ä.Á$ÉØ¿£¿àËMº£ö.É;º�Ì�ÈjòàÉ;»M»V¶�²Áç¶"ËMÈj¸j·£Ãj¹�Ì£¹À¸j¹@åæ¸ÙËV¶Dº
·�ÈjËMº£ö±¸jò£¹1åæ¶"¿>¶"» ÉØÃw¿�òàÉ;ÈT¹ðÌ�Ë+*>¹ÀÃj¹Qºàåæ¹DÔ£Îw¶Dº£ÈÙËMÌ&¹QÃjËMº£ö � � ���'	

�
ÁçËMº£¹ÀÃ¡É;»V¶"ö"Ë åQÉØ»àÁç¹@É;Èj·£Ãj¹QÁç¹Qº3¸jÈwÁ$É;Ì£¹

Â'ä .{Ë S ËMº£öàÕPÐ.ÉØÃÙÈðÓYÉØ¸jò 3 º�Ì£¹ÀÃ1É;º�ÌïÐ.Ò�×ßÁ�ËMÈjÈjËV¶Dº�ÈQÕ5É;È��w¹Q»M»YÉ;È{¶"ÃTÂàËV¸¡ÉØ»S¶"ÂàÈT¹ÀÃjÊØÉØ¸jËV¶Dº�È�Â3ä�Ð.ÉØÃÙÈ
÷{»V¶"ÂàÉ;»Yµ'·£ÃTÊ"¹Àä"¶"Ã=�7ê+Ò}µ!ËMº�ÈT¸jÃj·�Áç¹Qº3¸��æÕ �w¹±º£¹À¹QÌ�¸j¶I¿>¹ÀÃjÖO¶"ÃjÁ » ÉØÂ>¶;Ã¡ÉØ¸T¶"Ãjäk¹@»V¹@åæ¸jÃT¶DÁ$ÉØö"º£¹À¸ÙË å1å¡òàÉ á
Ã¡É;åø¸T¹ÀÃÙË+�@ÉØ¸ÙËV¶"º*¶Dº$ÈT¹ÀÊ"¹ÀÃ¡É;»àÁçËMº£¹ÀÃ¡É;»MÈt¸Ùò�ÉØ¸}ÉØ¿�¿Z¹<É Ã�¸j¶�Â>¹�ö"¶'¶'ÌIÉ;ºàÉ;»V¶"ö"È�¸T¶d¸Ùò£¶"Èj¹o¶"ÂàÈT¹ÀÃjÊ;¹@Ìç¶Dº�¸jò£¹
Ð.ÉØÃj¸jË É;º�ÈÙ·&ÃjÖ7É"åæ¹ ��¸T¹QÃTÃj¹QÈT¸jÃjË É;»ÝÕ9Èjä'º3¸Ùò£¹QÈjË+�À¹QÌ%É;º�Ì-Áç¹À¸j¹À¶"ÃjËV¸ÙË å�ÈÙÉ;Áç¿à»V¹QÈ��ðËMº�¶"ÃÙÌ£¹ÀÃd¸j¶�Ì£¹À¸j¹ÀÃÙÁ�ËMº&¹
¸Ùò&¹@ËVÃd¿Z¹QÃjÁ�ËV¸j¸jËVÊ&ËV¸�ä�ÊØÉ;»M·&¹3ÔBµ'·àå¡ò-Áç¹@É;Èj·£Ãj¹QÁç¹Qº3¸jÈ½É;»M»V¶�w¹@Ì�·£È½¸j¶�Ì&¹ 3 º£¹!É`ö"¹À¶'¹Q»V¹@åæ¸jÃjË åQÉØ»tÁç¶&Ì£¹Q»
ÖO¶"Ã{Ð�ÉØÃT¸ÙË É;º�Èj·£ÃTÖ7É"åæ¹*É;È{ËMº&¿à·£¸�¸j¶!ÉØº�É;º�É;»Vä'¸ÙË åÀÉ;»FÈÙåÀÉØ¸j¸T¹ÀÃÙËMº£ö�Û°Ò�Ð Áç¶&Ì£¹Q»ÝÔ>Ûõºàåø»M·�Ì�ËMº£ökÉ$Ê"¶D»M·�Á*¹
ÈÙåÀÉØ¸j¸T¹QÃjËMº£öd¸j¹ÀÃjÁ`Õ"¶D·£Ã�¿�Ãj¹ÀÊ&ËV¶D·£È}É;ºàÉ;»Vä'¸jË åÀÉ;»àÈÙåQÉ ¸j¸j¹ÀÃjËMº£ö±Û°Ò�Ð Áç¶'Ì£¹Q»>Èjò£¶�}¹QÌ�¸jòàÉØ¸w¸Ùò&¹�¶£åÀåø·£Ãj¹Qºàåæ¹
¶"ÖSÃj¶£å S åÀ» ÉØÈj¸jÈ+ËMºq¸jò£¹½·&¿�¿>¹ÀÃ�ÖO¹���Áç¹À¸j¹ÀÃjÈ+¶;ÖB¸Ùò&¹±Ð.ÉØÃj¸jË É;ºqåæÃÙ·�ÈT¸�åæ¶D·�»MÌqÈT¿>¶DËM» ¸jò£¹d¿Z¹QÃTÖO¶"ÃÙÁ�É;ºàåæ¹QÈ
¶"ÖP¸Ùò&¹{åæ¶"¿>¶"» ÉØÃ�¿àòàÉ;ÈT¹�ÈjËVöDºàÉ;»�¸T¶½Ì£¹À¸j¹@åæ¸wÈj·£ÂàÈj·£ÃTÖ7É"åæ¹�Áç¶"ËMÈj¸j·£Ãj¹oËMº�¸j¹ÀÃÙÁ�Èt¶"Ö Ì£¹À¸j¹@åæ¸ÙËV¶Dº�Ì£¹À¿�¸Ùò Ô'Ú+¹øá
Ê"¹ÀÃj¸jò£¹Q»V¹QÈÙÈQÕà¶D·£Ã{ÈjËMÁ±·�» ÉØ¸jËV¶Dº`ÃT¹QÈÙ·£»V¸ÙÈ{Èjò£¶�w¹QÌ.¸jòàÉØ¸ðÉ�ÈT¿ZÉ"åæ¹ÀÂ>¶"ÃÙº&¹çÓYá°Ñ�É;º£Ì�µ Æ ×ìÈjä'Èj¸T¹QÁ ¸ÙÉ S ËMº£ö
ËMº3¸T¶�É"åÀåæ¶D·�ºD¸o¸Ùò£¹½åæ¶"¿>¶D» É ÃÙË+�À¹QÌ!¿àòàÉ;ÈT¹½Ì�Ë+*>¹ÀÃj¹Qºàåæ¹½åæ¶D·�»MÌqÂZ¹±É�ÈÙ·£ËV¸¡ÉØÂà»V¹1¸j¶'¶D» ¸j¶IÌ£¹À¸T¹<åæ¸�Á*¶DËMÈT¸Ù·£ÃT¹
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'·£¹QÈY¹Qº�Á$ÉØ¸ÙËVÇÀÃT¹+Ì£¹oÌ£è@åø¶"·£Ê"¹ÀÃj¸T¹@È 
3·�ËàÈT¹�ÈT¶DºD¸�Ì£èÀÃj¶D·�»VèÀ¹QÈ�Ë åøË�Á=6@Á*¹+¹À¸(
'·�Ë�ÖO¶DºD¸
» É*ÃT¹@º&¶DÁ�ÁçèÀ¹1Ì�·`ÈjËV¸j¹1Ì£¹d»	� Ï�ÂàÈT¹QÃTÊØÉØ¸j¶DËVÃT¹���É;·£¸T¹½ÓtÃj¶<Ê"¹Qºàåæ¹3Ô£Ð�¹ÀÃ¡åøË Ì&¹dÁ � É@Ê"¶DËVÃ�Ì£¶Dº�º&èd» É*¿>¶DÈjÈjË á
ÂàËM»MËV¸Tè±Ì£¹±ÃjËVÊ"¹ÀÃ{Áç¹QÈ�¿à·£¿�ËM»M»V¹@È{É@Ê'ËMÌ£¹QÈ�Ì£¹*Áç¹ÀÃjÊ"¹QËM»M»V¹QÈ�åøèQ»V¹QÈT¸j¹QÈ �Iåø¹QÈ�¶&åÀ·£» É;ËVÃj¹QÈ�ÈjË^¿�ÃTè@åÀËV¹Q·&íPÕZ¿>¶D·£Ã
É;»M»V¹ÀÃ�Ê"¶DËVÃ�É;·&áõÌ&¹@»<�dÌ£¹{»	� ÉØ¸jÁç¶DÈT¿àò£ÇÀÃT¹ðåæ¹ 
'·�Ë5ÈT¹�¿ZÉ;ÈjÈT¹{¹À¸�É;ÈjÈjËMÈT¸j¹ÀÃ�)
'·£¹Q»�
'·&¹@ÈwÂZÉØ»M»V¹Q¸jÈ}åæ¶DÈjÁ�Ë�
'·£¹QÈQÔ



Ê&Ë

Ð`¹QÃÙåøËtÌ�� ÉQÊ"¶DËVÃ1¿àÉØÃj¸ÙÉØö"èIåæ¹QÈ�Áç¶DÁ*¹@ºD¸ÙÈ�ËMº3¸T¹Qº�ÈT¹@È�É@Ê;¹<å*Áç¶DËÝÕPÁç¶DÁç¹Qº3¸jÈ�
3·�Ë�ÈÙËVö"º£¹Qº3¸�Áç¶Dº�¹@ºD¸jÃjèÀ¹
ÌàÉ;º£Èo»V¹1Áç¶Dº�Ì&¹dÌ&¹d» É½Ãj¹@å¡ò£¹ÀÃ¡å¡ò£¹ð¹À¸oÁ � É"åÀåæ¶DÁç¿àÉØöDº£¹ÀÃj¶"º3¸}¸j¶D·£¸oÉ;·q»V¶Dº&ö$Ì&¹dÁ�É�åÀÉØÃTÃÙËVÇÀÃj¹DÔ
Þ;¹�¸jËV¹@º£ÈSÉØ·�ÈjÈÙË ��Ãj¹QÁç¹ÀÃ¡åøËV¹ÀÃ^å¡òàÉØ»V¹@·&Ãj¹Q·�ÈT¹QÁç¹Qº3¸FÓYÉ;ÈÙåÀÉ;»V¹ â ·£Â>¶DËMÈKá°ó£¹QÃjºàÉ;º�Ì&¹1�DÕÀº£¶Dº�ÈT¹@·£»V¹@Á*¹@ºD¸9¿>¶D·£Ã
ÈÙÉ+åø¶"»M» ÉØÂ>¶"ÃÙÉØ¸ÙËV¶Dº�¹Q¸9ÈÙÉ�¿ZÉØÃj¸jË åøËV¿ZÉØ¸ÙËV¶"º0��Áç¶Dº}ãK·£Ãjä{Ì£¹�¸jò£ÇQÈj¹�Á�É;ËMÈ èÀö3É;»V¹QÁç¹Qº3¸P¿>¶D·£ÃFÁ � É@Ê"¶DËVÃ Ì£¶Dº£º£è
»	�ú¶£åÀåQÉØÈÙËV¶"º.Ì�� É;ÈjÈjËMÈT¸j¹ÀÃ�� 
'·£¹Q»�
'·&¹@È{åÀÉ;Áç¿àÉØöDº£¹QÈ�Ì�� É"å�
'·�ËMÈjËV¸ÙËV¶Dº£Èðµ Æ ×ßÉØèÀÃj¶"¿>¶;Ãj¸jèÀ¹QÈ�¹À¸{Ì£¹çå��"¸j¶ ä;¹QÃ

'·£¹Q»�
'·&¹@È�Áç¹QÁ½Â�Ãj¹QÈ�Ì£·IÌ£èÀ¿ZÉØÃT¸j¹QÁç¹Qº3¸ â Ò�Ð.×�Ì£¹�»	� Ï{Ú�ù�× Æ Ô'µ&ÉØº�È�¶"·£Âà»MËV¹ÀÃ�»V¹QÈ�Áç¶"Áç¹Qº3¸ÙÈ�¿àÉ;ÈjÈjèQÈ
Èj·£Ã�»V¹ç¸T¹QÃTÃ¡É;ËMº Õ�
'·�� ËM»B¿à»V¹Q·£Ê"¹ç¶D· 
3·�� ËM»YÊ;¹@ºD¸j¹DÕ��kÁç¹QÈÙ·&Ãj¹ÀÃ1Ì£¹QÈ�òàÉ;·&¸j¹Q·£ÃÙÈ1Ì�� É ÃjÂ�ÃT¹@È�É@Ê;¹<å*ó�ÃÙÉ;ºàå S á
ãK·�Áç¹@É;·'áõÌ£¹øáÝ¸Ùò£ÇQÈT¹�÷ðÉØÃj¹QÈT¸ÙËV¹ÀÃw¹À¸8�±Á*¹{Â�ÃÙËV¹ÀÖO¹ÀÃ�Èj·£Ã�»V¹@È^ã�¶DËV¹QÈwÌ£¹1»	� ËMº3¸T¹QÃTÖOèÀÃj¶DÁçèÀ¸TÃÙËV¹o¿>¶"» ÉØÃÙËMÁçèÀ¸TÃÙË�
'·£¹
��¶�!IåøËV¹@»M»V¹QÁç¹Qº3¸ � �lÔØÞJ� ÉØÌ£Ãj¹QÈjÈT¹�É;·�ÈjÈjËàÁç¹QÈ�ÈjËMºàåæÇÀÃj¹QÈtÃj¹QÁç¹ÀÃ¡åøËV¹QÁç¹Qº3¸ÙÈ �½÷{ËM»M»V¹QÈ}÷�ÃÙÉ;º�ÌØã�¹@É;ºç¹À¸}ÚoË åæ¶D» É;È
Ñ�ÉØö"ò�ÌàÉ;Ì�ËF¿>¶D·&Ã{Á � É@Ê"¶DËVÃ�É"åÀåø·£¹QËM»M»MËFÉ;·�Ñ}×o÷ðÐ ¹À¸�Èj·£Ãj¸T¶D·£¸�Ö7É;ËV¸�Ì£è@åæ¶D·£Ê'ÃjËVÃ{åæ¹½Áç¹ÀÃjÊ"¹QËM»M»V¹Q·&ík¿ZÉ@ä&È

'·��ú¹QÈT¸o» ÉçÐ�ÉØ·£ÃÙËV¸ÙÉ;º�ËV¹1É@Ê"¹@å{ÈT¹@Èoåæ¶D·£¸j·�Áç¹QÈ+»V¶&åQÉØ»V¹@È�¹À¸+ÈT¹QÈ�¸j¹Qº3¸¡É ¸ÙËVÊ"¹QÈ�Ì£¹ ¡¿à·£¸Ùålò  Ôàñ ¹QÈ+ÁçËMÈÙÈjËV¶Dº£È
÷ðÓ�×�¶Dº3¸�Ì&¹Q¿�·�ËMÈ�·£º£¹d¸j¶D·&¸j¹½É;·£¸jÃT¹½ÈjËVöDº£Ë 3 åÀÉØ¸ÙËV¶Dºk¿>¶"·£Ã�Áç¶DËDÍ æêF¶DËÝÕ£¸j·�ÈT¹ÀÃ¡É;È�Ãj¹QÈT¿>¶Dº�ÈÙÉØÂà»V¹dÌ£¹d» É
¿>¹Q»M»V¹kÑ}×o÷ðÐ �� ÔBÎ �úèÀ¸¡É;ËV¸d» Éq¿ZÉØÃT¸ÙËV¹ æÓ�òDä&ÈjË�
'·£¹ *Ì£¹�» Éq¸Ùò&Ç@ÈT¹�ÈjËFã��ú¶DÈT¹�Ì£ËVÃj¹DÔ^Ó�»M·�Èd·�º£¹kÁ*¹@ºD¸ÙËV¶Dº
ÈT¿>è@åøË É;»V¹k¿>¶D·£ÃI÷{ËM»M»V¹QÈçåæ¶Dº�åø¹ÀÃjºàÉ;º3¸çÁç¶"º ËMº£ËV¸ÙË ÉØ¸jËV¶Dº�É;·�÷ðÓ�× ¹À¸çÈ¡É.¿�ÃjèQÈT¹Qºàåæ¹qÌàÉ;º£È�»V¹±ãK·£Ãjä-Ì£¹
¸Ùò&Ç@ÈT¹DÔ'é�ºIö"Ã¡É;º£Ì�Áç¹ÀÃ¡åøËZ¹Qº 3 º��ç÷{ËM»M»V¹QÈ}×+· !�è�Ì�·!Ó�ÛKÏðÐ«¹À¸�Þ;¹@É;º&á°Ð.ÉØÃjËV¹{Ð�É;»Vè,�QËV¹Q·&í�Ì£¹ð»	� Ò}÷ðÛ â
¿>¶D·&Ãd»	� ËMº3¸TèQÃ 6À¸�
'·�� ËM»MÈð¶DºD¸�Á$É;º£ËVÖO¹@ÈT¸Tè �!»	�úèÀö3ÉØÃjÌïÌ&¹$Á*¹@È{¸jÃÙÉ@ÊØÉ;·&í�Ì£¹�ÃT¹<å¡ò£¹ÀÃÙålò&¹�É;ËMº�ÈjË 
'·£¹ç¿>¶D·£Ã
»V¹Q·£Ã1åæ¶D»M» ÉØÂZ¶"Ã¡ÉØ¸jËV¶Dº`¹À¸ð»V¹Q·£Ã{È¡ÉQÊ"¶DËVÃTáÝÖ7ÉØËVÃj¹d¿�ÃTè<åøËV¹Q·&í`¿>¶D·£Ã1» É�åÀÉØÃ¡É;åø¸TèÀÃÙËMÈÙÉØ¸ÙËV¶"º`èQ»V¹@åø¸TÃj¶DÁ�ÉØöDº£èÀ¸ÙË�
3·£¹
� Ó�ÛKÏðÐ �}Ì£¹QÈoÁ$ÉØ¸TèÀÃÙË É;·&í �7Ò}÷ðÛ â �æÔàé�º&¹½º£¶;¸j¹dÈT¿>è@åøË É;»V¹1¿Z¶D·£Ã�Þ;¹@É;º&á°Ð.ÉØÃÙËV¹�
'·�Ë ¿Z¶D·£Ã�Ì£¹QÈ+Ã¡É;ËMÈT¶Dº£È
¿>¹ÀÃÙÈT¶Dº£º£¹Q»M»V¹@È}º�� É±¿à·!É;ÈjÈjËMÈj¸T¹ÀÃ-�±Á$É±ÈT¶D·£¸T¹@º�É;ºàåæ¹DÕ£Á�É;ËMÈSã�¹ðÈÙ·£ËMÈ�Èj¶;Ãj¸ÙË>¹Qº£ÃÙË å¡ò�Ë5Ì£¹�º£¶"È�Ì�ËMÈÙåÀ·£ÈÙÈjËV¶Dº£È
lÁ�ËMº&èQÃÙÉ;»V¶"öDË�
3·£¹QÈ Y¹À¸t¿à»M·�ÈY¿ZÉ;ÈjÈjËV¶Dº�º£è-
'·£¹YãTÉ;Á$É;ËMÈYÈj·£Ã�» É{Á�ËMº£èÀÃ¡É;»V¶;öDËV¹�Á$ÉØÃj¸jËV¹Qº�º£¹�¹Q¸�ÈT¶DºçËMÁç¿ZÉ"åæ¸
Èj·£Ão»V¹QÈ�¿>¹ÀÃjÖO¶"ÃjÁ$É;ºàåæ¹QÈ�Ì£¹�ÈTä&ÈT¸jÇQÁç¹QÈ�µ Æ ×�¶;ÃjÂàËV¸ÙÉ;·&í Ô
ÞJ� É;Ì£ÃT¹@ÈjÈT¹�èÀö3É;»V¹QÁç¹Qº3¸$Áç¹QÈIÈjËMºàåæÇÀÃj¹QÈ�Ãj¹QÁç¹ÀÃ¡åøËV¹QÁç¹Qº3¸jÈ ��Á*¹@È�Ã¡ÉØ¿£¿>¶"Ãj¸T¹Q·£ÃÙÈ�ÓtÃQÔwÓYÉØ·�»ðÎ�¶DÁ½Â>¹QÈ

¹À¸dÓtÃQÔ9Þ;¹@É;º'á°ÓYÉ;·�»tÓBÉØÃÙº£¹QË í�¿>¶D·£Ã�»V¹Q·£ÃÙÈð»V¹@åø¸j·£Ãj¹QÈ1ÉØ¸T¸j¹Qº3¸jËVÊ"¹QÈ{¹Q¸1Ì&èQ¸ÙÉ;ËM»M»VèÀ¹QÈ�
'·£ËY¶DºD¸dåæ¶Dº3¸TÃÙËVÂà·£è �
¹Qº£ÃÙË å¡ò�ËVÃ�»V¹�åæ¶Dº3¸T¹Qº'·�Ì�·�¿�ÃjèQÈT¹Qº3¸dÁ$É;º'·�ÈÙåæÃÙËV¸QÔFéoº�ö;Ã¡É;º�Ì�Áç¹ÀÃ¡åøË�É;·�ÈjÈjË ��ÓYÉØ¸TÃÙË å S Ó�ËMº&¹Q¸QÕ ¿à» É;º£èøá
¸j¶"»V¶"öD·£¹ �.»	� Ï{Ð.Ó ¿>¶D·£ÃçÈT¶Dº æÑ}ËV¹Qº3Ê"¹Qº'·%É;·�åÀ»M·&Â � ç¹À¸�É@Ê;¹<å 
'·�ËSã�� É;·£ÃÙÉ;ËMÈçÉØËMÁçèkÌ�ËMÈÙåø·£¸j¹ÀÃ±¿�»M·�È
»V¶Dº£ö"·£¹QÁç¹Qº3¸�Ì£¹�»	�ú¹Àí'¿à»V¶"Ã¡É ¸ÙËV¶Dº�Á$ÉØÃT¸ÙËV¹Qº�º£¹DÔ£Ò�ºàåæ¶"ÃT¹�Áç¹ÀÃ¡åøË��çå¡òàÉ"åø·�ºqÌ£¹QÈ�Áç¹QÁ½Â�Ãj¹QÈ�Ì�·*ãK·£ÃTä3Õ£åQÉ Ã
ã�¹oÈj·�ËMÈ 3 ¹ÀÃ}ÉØ·Øã�¶D·£ÃjÌ�� ò3·�ËàÌ£¹+¿>¶D·£Ê;¶DËVÃ�Á �ú¹Qº£¶"ÃTöD·£¹QËM»M»MËVÃYÌ�·�ö;Ã¡É;Ì£¹oÌ£¹ â ¶£åæ¸j¹Q·£Ã�Ì£¹�»	� é�º�ËVÊ"¹ÀÃjÈÙËV¸TèoÓYÉ;·�»
µ&ÉØÂàÉØ¸ÙËV¹ÀÃTN êF¶D·�»V¶D·�ÈT¹±ë�Õ>¹@ºïê}è@»VèQÌ£èÀ¸T¹<åæ¸jËV¶Dº�×oÉ;ÌàÉØÃ{¹À¸1Ót» É;º£èÀ¸j¶D»V¶;öDËV¹ � ã�� É;Ë^Ãj¹QÁ$ÉØÃ 
'·£è±¿ZÉØÃð» É�Èj·�ËV¸j¹

'·£¹ç¿>¹ÀÃjÈj¶"º�º£¹�º£¹�ÃT¹Q¸T¹QºàÉ;ËV¸ð» É!ÈT¿>è@åøË É;»MËV¸Tè3Ô Î �ú¹QÈj¸ð¸TÃjÇQÈ1Ì�·£Ã9�kÌ�ËVÃj¹ ¡¸jèQ»VèQÌ£èÀ¸j¹@åæ¸ÙËV¶"º dÉØ»V¶"ÃÙÈ0� 
3·£¶DË
Â>¶DºqËMº�ÈjËMÈT¸j¹ÀÃ	�R�æÔ
Îw¶"ºàåæ¹QÃjºàÉ;º3¸oÁç¶Dºq¸jÃÙÉ@ÊØÉ;ËM»FÉ;· 
'·£¶"¸jËMÌ�ËV¹Qº9Õ;ã�¹½º�� É;·£ÃÙÉ;ËMÈ+èQÊ'ËMÌ£¹QÁ�Áç¹Qº3¸+¿ �.É ¸j¸j¹QËMº�Ì&Ãj¹d»V¹@ÈoÈT¶DÁ�Áç¹À¸jÈ
ÌàÉ;º£È�»	� É Ãj¸çÌ�·�µ Æ × ¿>¶D» É ÃÙËMÁçèÀ¸jÃjË�
'·£¹kÈÙÉ;º�Èç»V¹QÈ$åæ¶Dº£Èj¹QËM»MÈçÉ@Ê'ËMÈjèQÈ±¹À¸�»V¹k¸jÃÙÉ@ÊØÉ;ËM»}Ì£¹`Ì£èÀÖOÃÙË å¡ò£¹QÁç¹Qº3¸
Ì£¹çº£¶"¸jÃT¹$å¡ò£¹ÀÃ â Ã@Ô ê�ò£¶DÁ$É;È Æ ·£öD·�ÈT¸Ká°Ñw¹ÀÃÙº£¹øí Ô Ð`¹ÀÃ¡åøËtê�ò£¶DÁ$É;ÈðÌ&¹�Á � É@Ê"¶DËVÃ{ËMº�ËV¸ÙËVèçÉ;·&íIã�¶DËV¹QÈ{Ì£¹
» É�ó â ê â ¹À¸çÌ�·%¸jÃ¡ÉØËV¸j¹QÁç¹Qº3¸±Ì£¹qÌ&¶Dº�º£èÀ¹QÈIµ Æ ×�ÔYÐ`¹QÃÙåøË�Ì&¹q¸ÙÉ�Ì�ËMÈT¿>¶"º�ËVÂàËM»MËV¸jèDÕF¸T¶DË
'·�Ë�ÉØÃTÃÙËVÊØÉ;ËMÈ
Èj·£Ãð» É 3 º�Ì£¹*¸ÙÉI¸Ùò£ÇQÈT¹DÔPê^·ïÉ@ÊØÉ;ËMÈ�Ì�� É;·£¸TÃj¹QÈ1å¡òàÉØ¸ÙÈ��IÖO¶D·£¹À¸T¸j¹ÀÃ{Á$É;ËMÈ�¸j·ïÉ;È{¸T¶D·Øã�¶D·£ÃjÈ{Ö7ÉØËV¸{¿£Ãj¹Q·£Ê"¹
Ì£¹�¿àÉØ¸ÙËV¹Qºàåæ¹DÕ�Ì&¹9
'·àÉ;»MËV¸TèQÈ�¿>èQÌàÉØö;¶"öDË�
'·£¹QÈ�¹Q¸+Ì£¹�Â>¶Dº�º£¹�ò'·�Áç¹Q·£ÃoÁ>6QÁç¹�
'·àÉØº�Ìçã�� ÉØÃTÃÙËVÊØÉ;ËMÈ-�ç»	� ËMÁ*á
¿�ÃT¶ Ê&ËMÈT¸j¹½ÌàÉ;º�È{»V¹½Âà·£Ãj¹@É;·'áõÌ£¹QÈTáÝ¹QÈÙåø» É@Ê"¹QÈQÔ5µ&É;º�Èðåæ¶DÁç¿�¸T¹QÃ�»V¹QÈ�Ê'ËMÌ£èÀ¶DÈ� �-É �@É"É"ÉØò�ò�ò�ò���ð¿>¶"·£Ã{Ö7É;ËVÃT¹
¿ZÉ;ÈjÈT¹ÀÃ±» É�¿àËM»M·£»V¹kÌ�� ·�º&¹`åæ¶DÁ�Á$ÉØº�Ì£¹kÛ â ñ
òàÉ;ÈÙÉØÃjÌ£¹Q·�ÈT¹DÔBÒt¸*ÈÙÉ;º£È±¶D·&Âà»MËV¹ÀÃ±º£¶"¸TÃj¹kËMº�åøÃT¶ ä3ÉØÂ�»V¹ â Ã@Ô
Ò�ÈjÈÙÉ;Á*áÝ¸j·&áÝÊ"¹ÀÃjÃÙÉ;ÈKáõÁç¶Dº&á°É;ÁçË �;�o¹Àö"ö"äDÔ�é�º
¿ZÉ;ÈjÈjËV¶Dº�º£èïÌ£¹�Ð.ÉØÃjÈTáõ» É<áÝ¿à» É;º£ÇÀ¸j¹øáÝ¹À¸TáÝÂàÉØÃjÃT¹Àá°å¡ò£¶&åø¶"» ÉØ¸jèÀ¹
��¹À¸1Ì£¹$ÓS¹À¿àÈjË � �lÔ Æ ¿�ÃTÇQÈ�Á � É@Ê;¶DËVÃðÌ�ËMÈT¿>¹Qº�ÈTè$Ì£¹çö"ÃÙÉ;º�Ì£¹QÈ{Ãjè,5�¹øí£ËV¶Dº�ÈðÁçèÀ¸¡ÉØ¿�ò3ä&ÈjË�
'·£¹QÈðÈj·£Ã�»V¹QÈðÃj¹Q» É á
¸ÙËV¶"º�È�ò£¶DÁ�Á*¹ÀáÝÖO¹QÁ�Á*¹{¹À¸oÉ@Ê;¶DËVÃ}¿ZÉØÃj¸ÙÉØö"è�åæ¹À¸+ËMº�åøÃT¶ ä3ÉØÂ�»V¹{ÃT¹À¿ZÉ;È+Ì&¹�»	� É;Á�ËV¸ÙËVèDÕQã�� ¹Qº3¸T¹Qº�Ì�È�¿àÉØÃ+»<�±·�º
ÈÙÉ"å¡ò£¹À¸dÌ£¹�ÓS¶"¿5Î�¶"ÃÙº&áõÁ�É;Ì£¹øáõËMº&á°éðµ�ÉØ·�ÈjÈÙËt¿à» ÉØ¸9
'·�� ·�º£¹IÖO¹Q·�ËM»M»V¹�Ì£¹I¿ZÉ ¿àËV¹ÀÃ±É@ÊØÉ;ºD¸d»V¹IÁ�Ë åæÃj¶;áÝ¶"º�Ì£¹��
µ&É"åæÃTè�Ò�ÈjÈÙÉ;Á �<Ð`¹QÃÙåøË3¿Z¶D·£ÃB¸T¶Dº*É;ËMÌ&¹}ÈÙ·&ÃB»V¹@ÈBÉ;ÈT¿>¹@åæ¸ÙÈ lÁ$É Ãj¸ÙËV¹Qº�È�YÌ£¹}Á$Éo¸Ùò£ÇQÈT¹DÕ@¿>¶D·&ÃB¸j¶"º±ÈT¶D·&¸ÙËV¹Qº
¿>¹Qº�ÌàÉØº3¸±»V¹QÈ½Ì&èQÂ�·£¸ÙÈ±Ì£Ë�!IåøËM»V¹@È1Ì£¹�» É`¸jò£ÇQÈT¹I¶��`ã�� É@ÊØÉ;º � É;ËMÈ æÉ;·�Ã¡É;ÌàÉ Ã  Ô^ê^·-É@ÊØÉ;ËMÈ�¸T¶D·Øã�¶D·&ÃÙÈ½»V¹QÈ
Áç¶"¸jÈ���¸jÃT¶"¿�¿ZÉ ÃjÖO¶DËMÈ �R�Y¿>¶D·£Ã�Áç¶"¸jËVÊ"¹ÀÃ@Ô3Ð`¹QÃÙåøËPÉ;·£ÈÙÈjË5Ì£¹�¸T¶Dºkò&¶DÈT¿àËV¸¡É;»MËV¸Tè � �o¶"·�ÈT¸j¶DºI¹À¸}Ì£¹ðÁ � É@Ê"¶DËVÃ



Ê&ËMË
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¸jÃT¶"¿�¸ �"¸wèQöDÉ;»V¹QÁç¹Qº3¸T�lÔ'Ó^¶D·£Ã�»	� èQÌ�·�åQÉ ¸ÙËV¶Dº$¹À¸�» É 3 ¹ÀÃj¸Tè�
3·£¹ðÊ;¶D·�È�É@Ê"¹,�{Ì£¶Dº�º&èQ¹QÈ8�dÊ"¶DÈw¹Qº£Ö7É;ºD¸ÙÈQÕ'»V¹QÈ
ÊØÉ;»V¹Q·£ÃÙÈ 
3·£¹}Ê"¶D·�ÈSº£¶D·�ÈYÉ@Ê"¹,��¹Qº�ÈT¹@ËVö"º£èÀ¹@ÈQÕjã�¹}Ê;¶D·�ÈBÈT¹ÀÃ¡ÉØËMÈ@ÕH�o¸j¶"·�ÈBÌ£¹Q·&í Õ@èQ¸T¹ÀÃÙº£¹Q»M»V¹QÁç¹Qº3¸FÃj¹@åæ¶Dº�ºàÉØËMÈTá
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¼&Ô ¼£ÔVî ×�è@ÈT¶D»M·&¸ÙËV¶Dº�¹@ºqÉ �QËMÁ±·£¸][_^a`
ÔdÔ�Ô�ÔdÔ�Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô K
¼&Ô ¼£Ô ¼ µ3ä&ºD¸Ùò£ÇQÈT¹�Ì�� ¶"·£Ê"¹ÀÃj¸j·£Ãj¹ð¶D·`åæ¶DÁç¿�ÃT¹QÈÙÈjËV¶DºkÌ�·qÈÙËVö"ºàÉ;»P¹Qº`É �QËMÁ±·&¸�Ô�Ô�Ô�ÔdÔ�Ô K
¼&Ô ¼£Ô ë Î�É Ã¡É"åæ¸jèÀÃjËMÈj¸jË�
'·£¹QÈ}ÃÙÉ;Ì�ËV¶DÁçèÀ¸TÃÙË�
'·£¹QÈ�Ì£¹QÈ+ËMÁ$ÉØö"¹QÈoµ Æ × ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô î@¼

¼£Ô ë Ûõº 5à·£¹Qºàåæ¹dÌ£¹QÈ�¿ZÉØÃÙÉ;ÁçÇÀ¸jÃT¹@È�º�ÉØ¸Ù·£ÃT¹Q»MÈ+Èj·£Ão» É±ÃTèQ¸TÃj¶&Ì£Ë+*P·�ÈjËV¶Dº�Ô�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô îQ¾
¼&Ô ë�ÔVî ñFÉ*¿>¹Qº3¸T¹d»V¶&åQÉØ»V¹ Ô�ÔdÔ�Ô�Ô�ÔdÔ�Ô�ÔdÔ�Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô îHQ
¼&Ô ë�Ô ¼ ñFÉ*ÃÙ·&ö"¶DÈjËV¸jè Ô�Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�Ô�ÔdÔ�Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô îHQ
¼&Ô ë�Ô ë ñ ¹QÈ+¿£Ãj¶"¿�ÃjËVèÀ¸jèQÈ�Ì�ËVèQ»V¹@åø¸TÃÙË�
'·&¹@È�Ì£¹QÈ+Á$ÉØ¸TèQÃjË É;·&í Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô�¼£î
¼&Ô ë�Ô M ñ ¹QÈ+¿£Ãj¶"¿�ÃjËVèÀ¸jèQÈ�Á$ÉØöDº&èQ¸jË�
'·£¹QÈ�Ì£¹QÈ+Á$ÉØ¸TèQÃjË É;·&í Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô�¼"¼
¼&Ô ë�Ô Å ñFÉ*¿�ÃT¶"ÖO¶Dº�Ì£¹Q·£Ã+Ì&¹�¿Zè@º&èQ¸TÃ¡ÉØ¸jËV¶DºP[ab�Ô�Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô�¼;ë

¼£Ô M Ûõº 5à·£¹Qºàåæ¹dÌ£¹QÈ�¿ZÉØÃÙÉ;ÁçÇÀ¸jÃT¹@È�ËMº£Èj¸TÃÙ·�Á*¹@ºD¸¡É;·&í�Èj·£Ão»V¹1ÈÙËVö"ºàÉ;»PÃTèQ¸TÃj¶&Ì£Ë+*P·�ÈTè�Ô�Ô�Ô�ÔdÔ�Ô�¼;¾
¼&Ô MZÔVî ñFÉç»V¶Dº£ö"·£¹Q·£Ã+Ì��ú¶Dº�Ì£¹dc�Ô�Ô�ÔdÔ�Ô�ÔdÔ�Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô�¼;¾
¼&Ô MZÔ ¼ ñ(� ÉØº£öD»V¹�Ì�� ËMºàåøËMÌ£¹Qºàåæ¹\e Ô�Ô�ÔdÔ�Ô�ÔdÔ�Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô�¼ �

¼£Ô Å ñFÉ*¿Z¶D» ÉØÃÙËMÁ*èQ¸TÃÙËV¹ Ô�ÔdÔ�Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�Ô�ÔdÔ�Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô�¼ �
¼&Ô Å£ÔVî â è<åæ¶DÁ*¿>¶DÈjËV¸ÙËV¶DºkÈT¿àò&èQÃjË�
'·£¹�Ì�� ·�º£¹�¶"º�Ì£¹1¿à» É;º£¹�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô�¼ �
¼&Ô Å£Ô ¼ .t¹@åæ¸j¹Q·£ÃoÌ&¹*µD¸j¶£å S ¹QÈ Ô�Ô�Ô�ÔdÔ�Ô�ÔdÔ�Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô�¼7K
¼&Ô Å£Ô ë .t¹@åæ¸j¹Q·£ÃoÌ&¹*µD¸j¶£å S ¹QÈ�Áç¶&Ì£Ë 3 èïÔ�Ô�ÔdÔ�Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ôpë"Ä
¼&Ô Å£Ô M ÓS¶D» É ÃÙËMÈÙÉØ¸ÙËV¶"ºI¹À¸oÁ$ÉØ¸TÃÙË åæ¹1åø¶"Áç¿à»V¹øí&¹1Ì£¹1ÃjèÀ¸TÃj¶&Ì�Ë+*5·�ÈjËV¶Dº�Ô1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�ÔpëD¼
¼&Ô Å£Ô Å Îw¶3¹"!$åÀËV¹Qº3¸�Ì£¹dåæ¶"ÃjÃTèQ» ÉØ¸ÙËV¶Dº�Ì£¹QÈoåÀÉ;ºàÉ;·&í�¿>¶D» ÉØÃjËMÈjèQÈ²Ô�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ôpë"ë
¼&Ô Å£Ô ¾ â Ë+*5èÀÃj¹Qºàåæ¹1Ì£¹1¿àò�É;ÈT¹dÌ&¹@ÈoåÀÉ;ºàÉØ·&ík¿>¶D» É ÃÙËMÈTèQÈfÔ�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ôpë M
¼&Ô Å£ÔRQ ñFÉçÈTä&º3¸jò£ÇQÈj¹1Ì£¹1¿>¶D» ÉØÃjËMÈÙÉØ¸ÙËV¶Dº Ô�ÔdÔ�Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ôpë M
¼&Ô Å£Ô � â è<åæ¶DÁ*¿>¶DÈjËV¸ÙËV¶Dº�¿Z¶D» ÉØÃÙËMÁ*èQ¸TÃÙË�
'·&¹�ÔdÔ�Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ôpë"¾
¼&Ô Å£Ô K Æ ¿£¿à»MË åÀÉØ¸ÙËV¶Dº£È�¿à» É;º£èÀ¸j¶"»V¶"öDË�
'·£¹QÈ�Ì&¹d» É½¿>¶D» ÉØÃjËMÁçèÀ¸jÃjËV¹{Ã¡É;Ì�ÉØÃ«Ô�ÔdÔ�Ô�Ô�ÔdÔ�Ôpë �



í£ËVÊ �3�����O� 	��� � � �����T����

¼£Ô ¾ ñ ¹QÈoÉØ¿�¿>¶;Ãj¸ÙÈ+Ì£¹�»	� ËMº3¸j¹ÀÃTÖOèQÃT¶DÁçèÀ¸jÃjËV¹ ÔdÔ�Ô�ÔdÔ�Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô M3ë
� � ?�A��7HB%1 X, )@%6?:9 ��HB2�.0)"+@?:#8,/M�9��5);%���!�2GA�2IHB, +@�5)"+@?�A%�� ! X%B?�9 �	�

ë�ÔVî Ð`¶&Ì£ÇQ»V¹QÈoÉØºàÉ;»Vä'¸jË�
'·£¹QÈ Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�Ô�ÔdÔ�Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô M �
ë£ÔMî"ÔVî Ð`¶&Ì£ÇQ»V¹ ��
 ·£¸jËM»MËMÈ¡ÉØº3¸�»	� ÉØ¿�¿�ÃT¶<í£ËMÁ$ÉØ¸jËV¶Dº�Ì£¹ �1ËVÃÙå¡ò�ò£¶L* Ô1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô M K
ë£ÔMî"Ô ¼ Ð`¶&Ì£ÇQ»V¹� 
 ·&¸ÙËM»MËMÈÙÉ;º3¸�» É*ÁçèÀ¸jò£¶&Ì£¹�Ì£¹�» É±¿�òàÉ;ÈT¹�Èj¸ÙÉØ¸ÙËV¶"º�ºàÉ;ËVÃT¹mÔ�Ô�Ô�ÔdÔ�Ô�Å;Ä
ë£ÔMî"Ô ë Ð`¶&Ì£ÇQ»V¹�Ì£¹QÈ�¿>¹À¸ÙËV¸T¹QÈ�¿>¹ÀÃj¸j·£ÃjÂàÉØ¸ÙËV¶Dº£È Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô�Å£î
ë£ÔMî"Ô M Ð`¶&Ì£ÇQ»V¹dÛ°Ò�Ð � ÛõºD¸j¹Àö"Ã¡ÉØ»9Ò(
'·àÉ ¸ÙËV¶Dº!Ð�¹À¸Ùò&¶&Ì2�.Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô�Å£î

ë�Ô ¼ Ð`¶&Ì£ÇQ»V¹QÈ�¹QÁç¿�ËVÃÙË�
'·£¹QÈ�¹À¸+ÈT¹QÁ�Ë áÝ¹QÁç¿àËVÃÙË�
3·£¹QÈ²Ô�Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô�Å;ë
ë£Ô ¼£ÔVî Ð`¶&Ì£ÇQ»V¹±Ï�ò�� KD¼ìÔ�Ô�ÔdÔ�Ô�Ô�ÔdÔ�Ô�ÔdÔ�Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô�Å;ë
ë£Ô ¼£Ô ¼ Ð`¶&Ì£ÇQ»V¹ â ·£Â>¶DËMÈ1� KDÅ�ÔdÔ�Ô�Ô�ÔdÔ�Ô�ÔdÔ�Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô�Å;¾

ë�Ô ë ×+·£ö"¶"ÈÙËV¸Tè1Ì£¹QÈ+ËMº3¸T¹ÀÃjÖ7É"åæ¹QÈ�Ì£·�Ótä'» É±¹À¸+»V¶£åÀÉ;»MËMÈÙÉØ¸ÙËV¶"º�ÌàÉ;º�È+»V¹1Ì£¶DÁ$É;ËMº&¹1Ì£¹1Ê;ÉØ»MËMÌ�ËV¸jè
Ì&¹@È+Áç¶'Ì£ÇQ»V¹@È�èQ»V¹<åæ¸TÃj¶DÁ$É öDº£èÀ¸ÙË�
'·&¹@ÈmÔdÔ�Ô�ÔdÔ�Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô�ÅBQ

ë�Ô M ñFÉçÁ*èQ¸jò£¶&Ì£¹1Ì£¹QÈ+Ì�Ë+*5èÀÃT¹@º�åø¹QÈ 3 º£ËV¹@Èoó â ê â Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô�Å �
ë£Ô MZÔVî ñ ¹QÈ+è1
'·�ÉØ¸ÙËV¶Dº£È�Ì£¹dÐ�É í �}¹Q»M» Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô�Å7K
ë£Ô MZÔ ¼ µ3èÀ¿ZÉØÃÙÉØ¸ÙËV¶"ºqÌ&¹@Èoå¡òàÉ;Á*¿àÈ�¹À¸oåæ¶Dº�Ì�ËV¸jËV¶Dº�È+É;·'í!»MËMÁ�ËV¸j¹QÈ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ôp¾"Ä
ë£Ô MZÔ ë ñ(� ÉØ»Vö"¶"ÃÙËV¸jò�Áç¹ðÌ£¹���¹À¹ Ô�Ô�ÔdÔ�Ô�ÔdÔ�Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ôp¾�î
ë£Ô MZÔ M ÷�èÀ¶DÁçèÀ¸TÃÙËV¹{¹Q¸�¿ZÉØÃÙÉ;ÁçèÀ¸jÃÙÉØö"¹fÔ�Ô�ÔdÔ�Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ôp¾"ë
ë£Ô MZÔ Å ÎwÃjËV¸jÇÀÃj¹1Ì&¹dÈT¸ÙÉØÂàËM»MËV¸jè Ô�Ô�Ô�ÔdÔ�Ô�ÔdÔ�Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ôp¾"ë
ë£Ô MZÔ ¾ Îw¶"º�Ì�ËV¸ÙËV¶"º�ÈoÉØÂ�Èj¶;ÃjÂZÉ;ºD¸j¹QÈ�Ô�ÔdÔ�Ô�ÔdÔ�Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ôp¾ M

ë�Ô Å Î�¶D·£¿à» É ö"¹�Û°Ò�Ð áwó â ê â Ô�ÔdÔ�Ô�Ô�ÔdÔ�Ô�ÔdÔ�Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ôp¾DÅ
ë�Ô ¾ Æ º�º£¹øí&¹QÈ Ô�Ô�Ô�ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�Ô�ÔdÔ�Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ôp¾"¾

ë£Ô ¾�ÔVî Ð`¶&Ì£ÇQ»V¹QÈoÉ;ºàÉØ»Vä'¸ÙË�
'·&¹@È Ô�Ô�ÔdÔ�Ô�ÔdÔ�Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ôp¾"¾
ë£Ô ¾�Ô ¼ Ð`¶&Ì£ÇQ»V¹QÈ�¹QÁç¿àËVÃjË�
'·£¹QÈ!Ô�Ô�Ô�ÔdÔ�Ô�ÔdÔ�Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô QØÄ

� � �5)"27.0)"23+ HKJLV�!# %1A%6)"� A�2P "! '  X!�+�� ,O. 2 ,3<�2�. HB,IA%��F�3+-2�9. 2 A�2 E V�,/ X2 . ?�� EF?�HB,/%B+@2
����������� � �
MZÔVî ñFÉçÌ£·�º£¹�Ì�·`Ótä&» É+Í&·�ºq» ÉØÂ>¶;Ã¡ÉØ¸T¶DËVÃj¹ðºàÉØ¸j·£Ãj¹Q» ËMÌ£è@É;»ìÔ�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô QHM
MZÔ ¼ µDä&ÈT¸jÇQÁç¹QÈ+Ì�� É"å�
'·�ËMÈjËV¸jËV¶Dºk¹À¸+Ì£¶Dº£º£èÀ¹@È�¸T¹QÃTÃ¡É;ËMº�Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô QLQ

MàÔ ¼£ÔVî µ3ä&ÈT¸TÇ@Á*¹�Ì�� É"å�
'·�ËMÈjËV¸ÙËV¶"º !�"$#&%(')% Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô QLQ
MàÔ ¼£Ô ¼ â ¶Dº�º£èÀ¹QÈ�ÂZÉ;º�Ì£¹dñï¹À¸oÈjËVöDºàÉØ» Ì&¹�¿àòàÉ;ÈT¹�Ô�ÔdÔ�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô Q��

MZÔ ë Æ Ó�òàÉØÈj¹*µ'ËVöDº�ÉØ¸Ù·£ÃT¹�ÖO¶"Ã â ¹À¸j¹@åæ¸ÙËMº£ö ��¹À¸ðµ'·&ÂàÈj·£ÃjÖ7É"åæ¹çµ3¸TÃÙ·àåæ¸j·£Ãj¹QÈ�é�ÈjËMº£ö�ÓS¶D» É ÃÙË á
Á*¹Q¸TÃÙË åðñPá°Ñ�É;º£Ì.µ Æ ×ßÔ�Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�Ô�ÔdÔ�Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô ��î
MàÔ ë�ÔVî Ûõº3¸TÃj¶&Ì�·�åø¸jËV¶Dº�Ô�Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�Ô�ÔdÔ�Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô �D¼
MàÔ ë�Ô ¼ ê�ò&¹½ÓYä&» É â ·�º&¹ Ô�ÔdÔ�Ô�Ô�ÔdÔ�Ô�ÔdÔ�Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô � M
MàÔ ë�Ô ë µ Æ ×�¿>¶D» ÉØÃjËMÁç¹À¸jÃÙË å�É;º�É;»Vä&ÈjËMÈ Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô �DÅ
MàÔ ë�Ô M µ3¹QÁ�Ë á°Ò�Á*¿àËVÃÙË åÀÉ;»PÐ`¶&Ì£¹Q»«Ô�ÔdÔ�Ô�ÔdÔ�Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô � Q
MàÔ ë�Ô Å ê �}¶Øá°ñ^ÉQä"¹ÀÃ+Û°Ò�Ð Ð�¶&Ì&¹@» Ô�ÔdÔ�Ô�ÔdÔ�Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô �LK
MàÔ ë�Ô ¾ ó â ê â Úo·�Áç¹ÀÃÙË åÀÉ;»Fµ'ËMÁ±·�» ÉØ¸jËV¶Dº�È�ÔdÔ�Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô K M
MàÔ ë�ÔRQ Îw¶"ºàåø»M·�ÈjËV¶Dº�ÔdÔ�Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�Ô�ÔdÔ�Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô KLK

MZÔ M Ò *5¹@åæ¸�¶"ÖSÐ�·�»V¸ÙËV¿à»V¹�µ&åÀÉØ¸j¸T¹QÃjËMº£ö±¶Dº�¸Ùò£¹�ÓtòàÉ;ÈT¹½µ3ËVöDºàÉØ¸j·£Ãj¹{¶"ÖSÑ}·£ÃjËV¹@Ì ��¹À¸�µ3¸jÃj·àålá
¸j·£Ãj¹QÈQÍ Æ ¿�¿à»MË åÀÉØ¸jËV¶Dº�È�¸T¶IÓ^¶D» ÉØÃÙËMÁ*¹Q¸TÃÙË å�ñ � Î�á°Ñ�É;º�Ì.µ Æ × Ô�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô+îÀÄDÅ
MàÔ MZÔVî Ûõº3¸TÃj¶&Ì�·�åø¸jËV¶Dº�Ô�Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�Ô�ÔdÔ�Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô+îÀÄ"¾
MàÔ MZÔ ¼ ê�ò&¹$ê �}¶Øá°ñ^ÉQä"¹ÀÃdµ'åQÉ ¸j¸j¹ÀÃjËMº£öqÛ°Ò�Ð Ð�¶'Ì£¹Q»�Î�¶DÁ½ÂàËMº&¹@Ì���ËV¸Ùò�ó â ê â µ'Ë á

Á±·�» É ¸ÙËV¶Dº�È ÔdÔ�Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�Ô�ÔdÔ�Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô+îÀÄ Q



���������
	������������������� í&Ê

MàÔ MZÔ ë Ð�·�»V¸ÙËV¿à»V¹½µ'åQÉ ¸j¸j¹ÀÃjËMº£ö$Ò *>¹@åæ¸ Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô+î;î"î
MàÔ MZÔ M óSËV¹Q»MÌ`Ð`¹@É;Èj·£Ãj¹QÁç¹Qº3¸jÈ Ô�Ô�ÔdÔ�Ô�ÔdÔ�Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô+î;î�M
MàÔ MZÔ Å ÓYÉØÃÙÉ;Áç¹À¸jÃjË å Æ º�É;»Vä&ÈjËMÈ Ô�Ô�ÔdÔ�Ô�ÔdÔ�Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô+î;îHQ
MàÔ MZÔ ¾ Îw¶"ºàåø»M·�ÈjËV¶Dº�ÔdÔ�Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�Ô�ÔdÔ�Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô+îQ¼;ë

MZÔ Å â ¶Dº�º&èQ¹QÈ�ÂZÉ;º£Ì£¹dÓ ÔdÔ�Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�Ô�ÔdÔ�Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô+îQ¼BQ
Z � ,N+@)"?OMO+@,/E V%B2GA�2IH6, E,OH6��?�� V:RTA�+@?�HB?OM:%62P2�9 � ,O!�+-%6)",/9%B2 = � �

Å£ÔVî â ¹QÈÙåøÃjËV¿�¸ÙËV¶"º!Ì�·qÈjËV¸j¹1Ì��úèÀ¸Ù·�Ì£¹.Ô�Ô�Ô�ÔdÔ�Ô�ÔdÔ�Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô+îÀë �
Å&ÔMî"ÔVî Îw¶"º3¸j¹øí&¸T¹1ö"èÀ¶D»V¶"ö"Ë�
'·£¹{ÃTèQö"ËV¶DºàÉ;»�Ô�ÔdÔ�Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô+îÀë �
Å&ÔMî"Ô ¼ ñ ¶£åÀÉ;»MËMÈÙÉØ¸ÙËV¶"ºkÌ£¹QÈ8�À¶Dº£¹QÈ+Ì�� ËMº3¸TèÀÃ 6À¸ Ô�Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô+îÀëLK

Å£Ô ¼ â ¶Dº�º&èQ¹QÈ�¿>¶D» É ÃÙËMÁçèÀ¸jÃjË�
'·£¹QÈoµ&Û°×�áKÎ-N@Ü�áKµ Æ ×ßÔ�Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô+îTMZî
Å&Ô ¼£ÔVî â ¹@ÈÙåæÃÙËV¿£¸ÙËV¶DºkÌ�·�åÀÉØ¿£¸j¹Q·£Ã�µ&Û°×�áKÎ-N<ÜoáKµ Æ × Ô�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô+îTMZî
Å&Ô ¼£Ô ¼ â ¶Dº�º£èÀ¹QÈìÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�Ô�ÔdÔ�Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô+îTM'¼
Å&Ô ¼£Ô ë Æ º�É;»Vä&ÈT¹1ÃÙÉ;Ì�ËV¶DÁçèÀ¸TÃÙË�
'·£¹fÔ�ÔdÔ�Ô�ÔdÔ�Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô+îTM'Å
Å&Ô ¼£Ô M Æ º�É;»Vä&ÈT¹1¸T¹@Á*¿>¶"Ãj¹Q»M»V¹mÔ�Ô�Ô�ÔdÔ�Ô�ÔdÔ�Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô+îQÅ£î

Å£Ô ë ñ ¹1Ã¡ÉØÌàÉØÃ�ö"èÀ¶"¿àòDä&ÈjË�
'·£¹½÷ðÓ�× Ô�Ô�Ô�ÔdÔ�Ô�ÔdÔ�Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô+îQÅ;ë
Å&Ô ë�ÔVî Îw¶"·£¿à» ÉØö"¹½µ Æ ×$N"÷ðÓ�× Ô�Ô�ÔdÔ�Ô�ÔdÔ�Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô+îQÅ;ë
Å&Ô ë�Ô ¼ ÓtÃjËMºàåøËV¿>¹�Ì£¹1ÖO¶Dº�åø¸jËV¶Dº�º£¹QÁç¹Qº3¸�Ì�·�÷{Ó�× ÔdÔ�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô+îQÅ;ë
Å&Ô ë�Ô ë Æ å�
'·£ËMÈÙËV¸jËV¶DºkÌ£¹QÈ+Ì£¶Dº�º&èQ¹QÈ ÔdÔ�Ô�ÔdÔ�Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô+îQÅ;¾
Å&Ô ë�Ô M êFÃ¡ÉØËV¸j¹QÁç¹Qº3¸ÙÈ�Ì£¹QÈ+Ì£¶Dº�º&èQ¹QÈ�¹À¸�ÉØ¿£¿à»MË åÀÉØ¸ÙËV¶Dº£È8�ç» ÉçÐ�ÉØ·£ÃÙËV¸ÙÉ;º�ËV¹ Ô�Ô�Ô�ÔdÔ�Ô+îQÅ �

Å£Ô M Î�¶Dºàåø»M·�ÈjËV¶Dº�Ô�Ô�ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�Ô�ÔdÔ�Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô+îÀ¾"Ä
� & EE H1%1. , );%B?�9 Q8HB,
+-2�.-V�23+4.-V�2GA�2 H JL23,/! A�,/9 HB2I *?:! �  X?�H�A�2 � ,N+- =�� �

¾�ÔVî ñFÉ*¿£Ãj¶"Âà»VèQÁ$É ¸ÙË�
'·£¹ðÌ£¹�»	�ú¹<ÉØ· Ô�Ô�Ô�ÔdÔ�Ô�ÔdÔ�Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô+îÀ¾ M
¾£ÔMî"ÔVî � »	� è@å¡ò£¹Q»M»V¹ðÌ�·qÈTä&ÈT¸jÇQÁç¹1ÈT¶D» É;ËVÃT¹ ÔdÔ�Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô+îÀ¾ M
¾£ÔMî"Ô ¼ ÛõÁç¿>¶;Ãj¸¡ÉØºàåæ¹dÌ&¹d»	�ú¹@É;·!Èj·£Ã�Ð.ÉØÃÙÈ ÔdÔ�Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô+îÀ¾ M
¾£ÔMî"Ô ë Îw¶"º3¸j¹øí&¸T¹1ö"èÀ¶D»V¶"ö"Ë�
'·£¹{¹À¸+¿£Ãj¶DÈT¿>¹@åæ¸ÙËV¶Dº�Ã¡É;Ì�ÉØÃïÔ�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô+îÀ¾DÅ

¾�Ô ¼ ñ(� ò3ä&Ì£ÃT¶D»V¶"öDËV¹ðÁ$ÉØÃT¸ÙËV¹Qº�º£¹ Ô�ÔdÔ�Ô�Ô�ÔdÔ�Ô�ÔdÔ�Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô+îÀ¾DÅ
¾£Ô ¼£ÔVî ùtÊ&ËMÌ&¹@º�åø¹QÈ�Áç¶"Ãj¿�ò£¶D»V¶"öDË�
3·£¹QÈ�Ì£¹�» É½¿�ÃjèQÈT¹Qºàåæ¹dÌ�� ¹@É;·qÈj·£ÃoÐ�É ÃÙÈ Ô�Ô�Ô�ÔdÔ�Ô+îÀ¾"¾
¾£Ô ¼£Ô ¼ �oä3¿>¶"¸Ùò&Ç@ÈT¹QÈ+Ì£¹1ÖO¶"ÃÙÁ�ÉØ¸ÙËV¶DºkÌ&¹@È�öD·£»M»MËV¹@ÈkÔ�ÔdÔ�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô+îÀ¾LK
¾£Ô ¼£Ô ë Î�É Ãj¸j¶;ö"Ã¡ÉØ¿�ò�ËV¹1Ì£¹�» É±öD» É;åø¹1Ì�� ¹@É;·!¿àÉØÃoÈT¿>¹@åæ¸jÃT¶DÁçèÀ¸jÃjËV¹ðö3ÉØÁ�Á$É Ô�Ô�Ô�ÔdÔ�Ô+î�Q&î
¾£Ô ¼£Ô M ùtÊ"¹Qº3¸j·àÉ;»MËV¸Tè�Ì&¹+» É�¿�ÃTèQÈj¹Qºàåæ¹�Ì��ú¹<ÉØ·ç»MË�
'·�ËMÌ&¹�¹QºçÈj·£ÃjÖ7É;åø¹}¹Q¸tÌàÉ;º£Èt» É�¿�ÃT¶£å¡ò£¹

Èj·£ÂàÈj·£ÃTÖ7É"åæ¹dÌ&¹½Ð.ÉØÃjÈ®Ô�Ô�Ô�ÔdÔ�Ô�ÔdÔ�Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô+î�Q;¼
¾�Ô ë Ð`¶&Ì£ÇQ»V¹ðö"èÀ¶'èQ»V¹<åæ¸TÃÙË�
'·£¹{Ì£¹�» É*¿£Ãj¶£å¡ò£¹1ÈÙ·&ÂàÈj·£ÃjÖ7É"åæ¹.ÔdÔ�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô+î�Q;Å

¾£Ô ë�ÔVî Æ º�É;»Vä&ÈT¹�ÈT¿>¹@åæ¸jÃT¶DÈÙåø¶;¿àË�
'·£¹ð¹À¸�åÀÉØÃT¸j¶"ö;Ã¡ÉØ¿àò£ËV¹1Ì£¹�»	� ò3ä&Ì£ÃT¶"ö"ÇQº£¹�ÔdÔ�Ô�Ô�ÔdÔ�Ô+î�QØ¾
¾£Ô ë�Ô ¼ ÷�èÀ¶DÁçèÀ¸TÃÙËV¹0�$¼çåæ¶D·àå¡ò£¹QÈfÔ�ÔdÔ�Ô�ÔdÔ�Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô+î�QLQ
¾£Ô ë�Ô ë Îw¶"Áç¿>¶DÈjËV¸ÙËV¶"º!Á�ËMº£èÀÃÙÉ;»V¶"öDË�
'·&¹ðÌ£·`ÈT¶D» Á$ÉØÃT¸ÙËV¹Qº Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô+î�Q��
¾£Ô ë�Ô M Î�É Ã¡É"åæ¸jèÀÃjËMÈ¡É ¸ÙËV¶DºIèQ»V¹<åæ¸TÃj¶DÁ$É öDº£èÀ¸ÙË�
'·&¹�Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô+î �"Ä

¾�Ô M Ð`¶&Ì£èQ»MËMÈÙÉØ¸jËV¶DºkÌ£¹�» É*Ì�Ë+*P·£ÈÙËV¶"º Ô�Ô�ÔdÔ�Ô�ÔdÔ�Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô+î � Q
¾£Ô MZÔVî Ð`¶&Ì£ÇQ»V¹�Ì£¹�Ì�Ë+*5·�ÈjËV¶DºqÛ°Ò�Ð ��¼çåæ¶D·àå¡ò£¹QÈ ÔdÔ�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô+î �LK
¾£Ô MZÔ ¼ â Ë+*P·�ÈjËV¶Dº!Ì£¹1Ê"¶"»M·�Áç¹$Ô�Ô�Ô�ÔdÔ�Ô�ÔdÔ�Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô+î �LK
¾£Ô MZÔ ë â èQ¸T¹ÀÃÙÁ�ËMºàÉ ¸ÙËV¶DºkÌ£¹QÈ�¿>¹ÀÃjÖO¶;ÃÙÁ$É;º�åø¹QÈ�µ Æ ×�¿Z¶D·£Ão»	� ¹øí&¿�»V¶"Ã¡ÉØ¸jËV¶Dº�Ì£¹dÐ�ÉØÃjÈ Ô+î,K"¾

¾�Ô Å µDä&º3¸Ùò&Ç@ÈT¹�Ì£¹QÈ�ÃjèQÈj·�»V¸¡É ¸ÙÈ�¹À¸+¿>¹ÀÃjÈj¿Z¹<åæ¸jËVÊ"¹QÈ�ÔdÔ�Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô�¼ØÄ"¾
� � ?�9.5H1! "%B?�9 C����



í&Ê&Ë �3�����O� 	��� � � �����T����

� & 99�2��T2� �� D ! ' H1%1. , )@%6?:9����
	������������������������ �!#"$����%��� ����
��"�� C�= �
��ÔVî ÛõºD¸jÃj¶'Ì�·àåæ¸ÙËV¶Dº�Ô�ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�Ô�ÔdÔ�Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô�¼&î�M
��Ô ¼ ê�ò£¹dêF¹ÀÃjÃj¹QÈT¸jÃjË É;»FÎ}É;ÈT¹DÍ>µ'·&ÂàÈj·£ÃjÖ7É"åæ¹½÷�¹À¶D»V¶"ö"ä�É;º�Ì`Ð`¶DËMÈT¸Ù·£ÃT¹ â ¹À¸T¹<åæ¸jËV¶Dº Ô�Ô�ÔdÔ�Ô�¼&îQ¾

�£Ô ¼£ÔVî µ'·£Â�ÈÙ·&ÃjÖ7É"åæ¹±÷�¹À¶D»V¶"ö"ä�Ô�Ô�Ô�ÔdÔ�Ô�ÔdÔ�Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô�¼&îQ¾
�£Ô ¼£Ô ¼ Ð`¶DËMÈT¸Ù·£ÃT¹ â ¹Q¸T¹@åø¸jËV¶Dº Ô�Ô�Ô�ÔdÔ�Ô�ÔdÔ�Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô�¼&îHQ

��Ô ë Æ ê �}¶;áõ» ÉQä"¹ÀÃ�÷�¹À¶;áÝ¹Q»V¹@åæ¸jÃÙË åÀÉ;»àÐ`¶&Ì£¹Q»ZÖO¶"Ãw¸jò£¹ðóSËVÃÙÈT¸}Ð�¹À¸T¹QÃjÈw¶"ÖP¸Ùò£¹{Ð�ÉØÃT¸ÙË É;ºkµ'·£Â£á
Èj·£ÃTÖ7É"åæ¹ ÔdÔ�Ô�Ô�ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�Ô�ÔdÔ�Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô�¼&î1K

��Ô M Û°Ò�Ð Ð`¶&Ì£¹Q»MËMº£ö*¶"ÖS¸jò£¹±µ Æ ×�Ñ�É"å S ÈÙåÀÉØ¸T¸j¹ÀÃÙËMº£öIÎ�¶'¹ !IåøËV¹Qº3¸«Ô�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô�¼;¼;ë
��Ô Å µ3ËMÁ±·�» ÉØ¸jËV¶Dº!×+¹QÈj·�»V¸jÈ Ô�Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�Ô�ÔdÔ�Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô�¼;¼"Å

�£Ô Å£ÔVî µ'·£Â�ÈÙ·&ÃjÖ7É"åæ¹±÷�¹À¶D»V¶"ö"ä�Ô�Ô�Ô�ÔdÔ�Ô�ÔdÔ�Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô�¼;¼"Å
�£Ô Å£Ô ¼ Ð`¶DËMÈT¸Ù·£ÃT¹ â ¹Q¸T¹@åø¸jËV¶Dº Ô�Ô�Ô�ÔdÔ�Ô�ÔdÔ�Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô�¼;¼BQ

��Ô ¾ Î�¶Dºàåø»M·�ÈjËV¶Dº�Ô�Ô�ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�Ô�ÔdÔ�Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô�¼;¼7K



���������
	�����U����������� í&Ê&ËMË

� � ��� � � ��� ��� � � ���

¼£ÔVî ÓYÃÙËMºàåøËV¿>¹1Ì£¹1ÂZÉ;ÈT¹�Ì�� ·�ºqÃÙÉ;ÌàÉØÃ Ô�Ô�ÔdÔ�Ô�ÔdÔ�Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô ¾
¼£Ô ¼ Î}ÉØÃj¸T¹�Áç¶"º�Ì�Ë É;»V¹ðÌ£¹QÈ8�Q¶"º£¹QÈ�É ÃÙËMÌ£¹QÈ��õµD¶D·£Ã¡åæ¹�ÍZÎ}×�é NØé�Ò Æ Õ�é�Ú�Ò�Ó N â Ò � Æ ��ÔdÔ�Ô ¾
¼£Ô ë ÷�èQ¶"ÁçèÀ¸jÃÙËV¹ðÌ£¹1¿�ÃjËMÈj¹1Ì£¹1Ê&·£¹dÌ�� ·�º.µ&ñ Æ × Ô�Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô Q
¼£Ô M Ót·�ËMÈjÈ¡ÉØºàåæ¹1Ã¡ÉQä"¶Dº�º£èÀ¹ð¹À¸+Ì�Ë ÉØö;Ã¡É;Á�Á*¹1Ì�� É;º3¸T¹Qº�º£¹ ÔdÔ�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô îQÄ
¼£Ô Å ÓBÉØÃ¡É;Á*ÇQ¸TÃj¹QÈ�Ì£¹�» ÉçÈTä&ºD¸Ùò£ÇQÈT¹�Ì��ú¶D·£Ê;¹QÃT¸Ù·£ÃT¹ Ô�Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô î"î
¼£Ô ¾ .�É ÃÙË ÉØ¸jËV¶DºIÌ£¹{» É�¿àòàÉØÈj¹�¹À¸�Ì&¹ð» É�ÖOÃjè1
'·£¹Qºàåæ¹{Ì&¹ð»	�úè@å¡ò£¶½Ã¡É;ÌàÉ Ã�É;·�¿àÉ;ÈjÈ¡É ö"¹�Ì�·�»V¶"Â>¹

Ì�� É;ºD¸j¹Qº�º£¹ Ô�Ô�ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�Ô�ÔdÔ�Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô î@¼
¼£ÔRQ ×�¹À¿�ÃjèQÈT¹Qº3¸¡É ¸ÙËV¶DºkÌ£¹�» É±¿àòàÉØÈj¹1¹À¸oÌ&¹d»	� É;Áç¿�»MËV¸Ù·�Ì£¹ðÌàÉ;º£Èo»V¹ð¿à» É;º`åæ¶DÁ*¿à»V¹øí&¹ Ô�ÔdÔ�Ô î@Å
¼£Ô � Ûõº 5à·£¹Qºàåæ¹dÌ£¹�» É±¿>¹Qº3¸j¹�»V¶£åÀÉ;»V¹ðÈj·£Ão» É±ÃTèQ¸TÃj¶&Ì£Ë+*P·�ÈjËV¶Dº Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô îHQ
¼£Ô K Æ Á½ÂàËVöD·
	 ¸jèdåæ¶Dº£Ë�
'·£¹ Ô�Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�Ô�ÔdÔ�Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô î �
¼£ÔVîQÄ â Ë ÉØö"ÃÙÉ;Á�Áç¹ðÌ£¹�Ì�Ë+*5·�ÈjËV¶Dº ÔdÔ�Ô�Ô�ÔdÔ�Ô�ÔdÔ�Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô î1K
¼£ÔVî"î .�É ÃÙË ÉØ¸jËV¶DºkÌ£¹�» É±¿>¹ÀÃÙÁ�ËV¸T¸ÙËVÊ&ËV¸Tèð¹Qº!ÖO¶Dº�åø¸jËV¶Dº!Ì&¹d» É±ÖOÃTè�
3·£¹Qºàåæ¹ ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô�¼;ë
¼£ÔVî@¼�Ûõº 5à·£¹Qºàåæ¹dÌ£¹�» É±ÃÙ·£ö;¶DÈjËV¸jèð¹À¸+Ì£¹d» É±»V¶Dº£öD·£¹Q·£Ã+Ì�� ¶Dº£Ì£¹dÈj·£Ão» É±ÖO¶"ÃjÁç¹1Ì£¹�» É±Ãjè,5�¹øí£ËV¶Dº ¼BQ
¼£ÔVîQë â è@åæ¶DÁç¿>¶DÈjËV¸jËV¶DºkÈT¿àò£èÀÃÙË�
'·&¹�Ì�� ·�º£¹�¶"º�Ì£¹1¿à» É;º£¹²Ô�ÔdÔ�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô�¼7K
¼£ÔVî�M
Òt»M»MËV¿àÈT¹1Ì£¹1¿>¶D» ÉØÃjËMÈ¡É ¸ÙËV¶Dº Ô�ÔdÔ�Ô�Ô�ÔdÔ�Ô�ÔdÔ�Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ôpë"Ä
¼£ÔVî@Å µD¿àò£ÇÀÃj¹dÌ&¹½Ó^¶DËMºàåÀÉØÃjè Ô�Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�Ô�ÔdÔ�Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ôpë�î
¼£ÔVîQ¾�ÒBí&¹QÁç¿à»V¹1Ì�� É"å�
'·�ËMÈjËV¸ÙËV¶"º�È�¿>¶D» ÉØÃjËMÁçèÀ¸jÃjË�
'·£¹QÈ�Ô�Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ôpë"ë
¼£ÔVîHQ�µDä&º3¸Ùò&Ç@ÈT¹�Ì£¹1¿>¶D» É ÃÙËMÈÙÉØ¸ÙËV¶"º�¿>¶D·£Ã+·�º£¹dÈT¿àò£ÇÀÃT¹dåæ¶Dº�Ì�·�åø¸TÃÙË åæ¹ Ô�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ôpë"¾
¼£ÔVî ��ÛõÁ�ÉØö"¹ÀÃÙËV¹ðÃÙÉ;ÌàÉØÃ+Ì£¹�» É*Èj·£ÃjÖ7É;åø¹1Ì&¹�.�èQº'·�È$ÔdÔ�Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô M3ë
¼£ÔVî1K
÷�èQ¶"ÁçèÀ¸jÃÙËV¹ðÌ�� É"å�
'·�ËMÈjËV¸ÙËV¶"º!ËMº3¸T¹QÃTÖOèÀÃj¶DÁçèÀ¸TÃÙË�
'·£¹�Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô MLM
¼£Ô ¼;Ä�ÒBí&¹QÁç¿à»V¹1Ì�� ÉØ¿�¿à»MË åÀÉØ¸jËV¶Dº�È�ËMº3¸T¹ÀÃjÖOèÀÃj¶DÁ*èQ¸TÃÙË�
'·&¹@È}Ì�Ë+*>èÀÃj¹Qº3¸jËV¹@»M»V¹QÈdÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô M'Å
ë�ÔVî Î�¶Dº 3 ö"·£Ã¡ÉØ¸jËV¶Dºkö"èÀ¶DÁçèÀ¸jÃjË�
'·£¹ðÌ&¹d»	� É ¿�¿�Ãj¶@í£ËMÁ$ÉØ¸jËV¶Dº�Ì£¹ �ðËVÃ¡å¡ò�ò£¶7* ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô M �
ë�Ô ¼ â ¹Qº�ÈjËV¸jè1Ì£¹1¿�Ãj¶"ÂàÉØÂàËM»MËV¸jèðÌ£¹�» É*Ì�Ë+*>èQÃT¹Qºàåæ¹1Ì£¹1¿àòàÉ;ÈT¹dåæ¶;áÝ¿>¶D» É;ËVÃT¹�Ô1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô�Å"Å
ë�Ô ë ×�¹À¿�ÃjèQÈT¹Qº3¸¡É ¸ÙËV¶DºkÌ£¹QÈ�ÃÙ·&ö"¶DÈjËV¸jèQÈ�Ì�·`Ótä&» É±ÌàÉ;º�È+»V¹1¿�» É;º ����YÕ��
��� �.ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô�Å �
ë�Ô M Ó^¶DÈjËV¸ÙËV¶DºkÌ£¹QÈoåæ¶DÁç¿>¶"È¡ÉØº3¸j¹QÈ�Ì£¹QÈoå¡òàÉ;Áç¿àÈ�Èj·£Ão» Éçåæ¹Q»M»M·�»V¹1Ì&¹ ��¹À¹ ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ôp¾D¼
ë�Ô Å µ3ËMÁ±·�» ÉØ¸jËV¶Dº!ó â ê â Ì£¹�» É±¿�ÃT¶"¿ZÉØö3É ¸ÙËV¶DºkÌ�� ·�º£¹1¶Dº�Ì£¹1Ã¡ÉØÌàÉØÃ½Ô�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ôp¾ M
MZÔVî â ËMÈjÈTä&ÁçèÀ¸jÃjËV¹�Ò�ÈT¸KáKÏ{·&¹@ÈT¸+Ì£¹�» É*Ì�·�º&¹dÌ�·`Ótä'» É Ô�ÔdÔ�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô QHM
MZÔ ¼ µDä&ÈT¸jÇQÁç¹QÈ+Ì�·£ºàÉ;ËVÃj¹QÈ�ÂZÉØÃ S òàÉ;º£¹1¹À¸+¿ZÉ Ã¡ÉØÂ>¶"»MË�
'·£¹�Ô�ÔdÔ�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô Q;Å
MZÔ ë Î�¶D·£¿>¹�ÈTä&º3¸jò£èÀ¸ÙË�
'·&¹�Ì£¹�» É*Áç¶"ÃT¿àò£¶D»V¶"ö"ËV¹ðÌ£¹�» É*Ì�·�º£¹dÌ£·�Ótä'» É Ô1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô QLQ
MZÔ M µ Æ × !�" #&%('9% �±Â>¶"ÃjÌ`Ì�� ·�º`êFÃ¡É;º£È¡ÉØ»M»^Î�îQ¾"ÄIÔ�ÔdÔ�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô Q��
MZÔ Å Æ å�
'·�ËMÈjËV¸ÙËV¶Dº£È�¿>¶"» ÉØÃÙËMÁçèÀ¸TÃÙË�
'·£¹QÈ}¹Qº!ÂàÉ;º�Ì£¹½ñ�Ì�·qÓtä&» É � × Æ Ð�µ&Ò}µ5Õ&Ê"¶D» ¾�îQÄ"ñ � Ô�Ô �"Ä
MZÔ ¾ Æ å�
'·�ËMÈjËV¸ÙËV¶Dº£È+¿Z¶D» ÉØÃÙËMÁ*èQ¸TÃÙË�
'·&¹@È�¹Qº`ÂZÉ;º£Ì£¹*ñ-Ì�·�Ótä&» É �7× Æ Ðïµ&Òwµ5Õ�Ê"¶D»:Q'î@¼;ñ �w¹Q¸

¸TÃÙË å¡ò£ÃT¶DÁ�ËV¹ðÌ�·!Ê"¶D»9¾�îQÄ;ñ Ô�ÔdÔ�Ô�Ô�ÔdÔ�Ô�ÔdÔ�Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô �"Ä
MZÔRQ Ó^¶D» ÉØÃÙËMÁ*èQ¸TÃÙËV¹�¹À¸�¿àòàÉ;ÈjËMÁçèÀ¸TÃÙËV¹ðÈÙ·&Ã�» É±Ì�·�º£¹ � × Æ Ð�µ&Ò}µ5Õ&Ê"¶D» Q'î@¼;ñ �±Ô�ÔdÔ�Ô�Ô�ÔdÔ�Ô ��î



í&Ê&ËMËMË ���������
	�����U�����������

MZÔ � Æ ¹ÀÃÙË É;»5Ê&ËV¹���¶"Ö^¸Ùò£¹dÓtä'» ÉçÈÙÉ;º£ÌqÌ�·�º£¹ðá Æ Ã¡åÀÉ"å¡ò£¶"º �Ý÷{ËVÃj¶"º�Ì£¹DÕ�ë"ë � Ô�ÔdÔ�Ô�Ô�ÔdÔ�Ô � M
MZÔ K Ï�·£¸ÙåæÃj¶"¿àÈ^¶"Ö�¿ZÉ;»V¹À¶DÈT¶DËM»MÈ^É;º�Ì*åæÃT¶DÈjÈSÈj¹@åæ¸ÙËV¶"ºd¶"Ö�¸Ùò£¹}ËMº3¸j¹ÀÃjºàÉ;»3ÈT¸jÃÙ·�åø¸j·£Ãj¹w¶"Ö�¸Ùò£¹�Ótä&» É

Ì£·�º£¹pÔ�ÔdÔ�Ô�Ô�ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�Ô�ÔdÔ�Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô � M
MZÔVîQÄ Æ ¹ÀÃÙË É;»5¿àò£¶;¸j¶"ö"ÃÙÉØ¿àò3äkÉ;º£Ì�×oÉ;Á�ÈT¹QÈ�ËMÁ$ÉØö"¹QÈ}¶"Ö^¸Ùò£¹dÓtä&» É*Ì�·£º£¹ Ô1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô �DÅ
MZÔVî"î�� � � ��� � ¿�ÃT¶ 3 »V¹1¶;ÖS¸jò£¹�Èj¶"·£¸Ùò£¹ÀÃjº!¿ZÉØÃT¸�¶"ÖS¸jò£¹dÓtä&» É*Ì�·�º&¹-Ô�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô �"¾
MZÔVî@¼�ê�ò£¹1¸ �w¶$ò&¶"ÃÙº`ÉØº3¸j¹Qº�ºàÉØÈ+·�ÈT¹QÌqÌ�·£ÃjËMº£ö 3 ¹Q»MÌ!¹øí&¿Z¹QÃjËMÁç¹Qº3¸�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô � Q
MZÔVîQë�� � ���'	

�
Áç¹@É;Èj·£Ãj¹QÁç¹Qº3¸jÈ�¶"Ö�� � � ��� � É;º�Ì�� � ���
	�	 �&åø¶;ÃjÃj¹Q» ÉØ¸jËV¶Dº Ô�ÔdÔ�Ô�Ô�ÔdÔ�Ô � �

MZÔVî�M�� � � ��� � �oËV¸jòkÃj¹QÈT¿>¹@åø¸�¸T¶ ïÉØÖO¸T¹ÀÃ�Ï�ò A�C �qÔ�Ô�ÔdÔ�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô �LK
MZÔVî@Å ÷�¹Q¶"Áç¹À¸jÃjä$¶"ÖS¸Ùò&¹1¸ �w¶;áõ» É@ä"¹ÀÃ�ÈÙåÀÉØ¸j¸T¹QÃjËMº£öç¿£Ãj¶"Âà»V¹QÁ Ô�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô K"Ä
MZÔVîQ¾ .t¹@åæ¸j¶;ÃÙË É;»5Ãj¹À¿�ÃT¹QÈj¹Qº3¸ÙÉØ¸ÙËV¶"º�¶"ÖS¸jò£¹1ÂZÉ"å S ÈÙåÀÉØ¸j¸T¹ÀÃj¹QÌk¿>¶��}¹ÀÃfÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô K�î
MZÔVîHQ�� � � ��� � Ì�ËMÈT¸jÃjËVÂà·£¸jËV¶Dº!Ì£¹ÀÃjËVÊ"¹QÌkÖOÃj¶"Ám¸jò£¹1¸ �w¶;áõ» É@ä"¹ÀÃ�ÈÙåQÉ ¸j¸j¹ÀÃjËMº£öçÁç¶&Ì£¹Q» Ô�Ô�ÔdÔ�Ô KD¼
MZÔVî �
÷�¹Q¶ØáÝ¹@»V¹@åæ¸jÃjË åÀÉ;»5Áç¶&Ì£¹Q»P¶"Ö^¸Ùò£¹dÓtä&» É±Ì�·�º£¹dÉ;È+ËMº£¿à·£¸�¸j¶$ó â ê â ÈjËMÁ±·�» É ¸ÙËV¶Dº�È ÔdÔ�Ô K M
MZÔVî1K�ÒBí�É;Áç¿à»V¹ð¶;ÖSÂZÉ;å S È¡åÀÉØ¸T¸j¹ÀÃj¹QÌkÈÙËVö"ºàÉ;»MÈ�Ì£¹ÀÃÙËVÊ;¹@Ì�ÖOÃj¶DÁpó â ê â ÈÙËMÁ½·�» ÉØ¸ÙËV¶"º�È�Ô�Ô�ÔdÔ�Ô K"¾
MZÔ ¼;Ä���� � � É ¸+¸Ùò&¹�ÈÙÉ;º�Ì2N@¿ZÉ;»V¹À¶DÈT¶DËM»PËMºD¸j¹ÀÃjÖ7É"åæ¹{¶"Â�¸ÙÉ;ËMº£¹QÌkÖOÃj¶DÁ ¸Ùò&¹½ó â ê â ÈjËMÁ±·�» ÉØ¸jËV¶Dº�È K �
MZÔ ¼£î�� � � ��� � Ì£ËMÈj¸TÃÙËVÂà·&¸ÙËV¶Dº1Ì£¹ÀÃÙËVÊ;¹@ÌðÖOÃT¶DÁ�¸Ùò&¹�¸ �w¶;áõ» É@ä"¹ÀÃ ÈÙåQÉ ¸j¸j¹ÀÃjËMº£öoÁç¶&Ì£¹Q»Dåø¶"Á½ÂàËMº£¹QÌ

¸T¶Ió â ê â ÈjËMÁ±·£» ÉØ¸ÙËV¶Dº£È.Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�Ô�ÔdÔ�Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô+îÀÄ"Ä
MZÔ ¼"¼ ÷�¹Q¶"Áç¹À¸jÃjä$¶"ÖS¸Ùò&¹1¸ �w¶;áõ» É@ä"¹ÀÃ�ÈÙåÀÉØ¸j¸T¹QÃjËMº£öç¿£Ãj¶"Âà»V¹QÁ Ô�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô+îÀÄ �
MZÔ ¼;ë�êF¶;¸¡É;»PÂZÉ"å S ÈÙåÀÉØ¸j¸T¹ÀÃj¹QÌk¿>¶��}¹ÀÃ  *�� Ãj¹À¿�ÃT¹@ÈT¹Qº3¸T¹@ÌqÉ;È�¸Ùò£¹�Ê;¹<åæ¸T¶"ÃÙË É;»5Èj·�Áp¶;ÖS¸jò£¹dÌ�·&á

º&¹ � È+Èj·£ÃjÖ7É"åæ¹  *�� É;º�Ì!¿àÉ;»V¹À¶DÈT¶DËM»PÈj·£ÃTÖ7É"åæ¹  * b½åæ¶Dº3¸TÃÙËVÂà·&¸ÙËV¶Dº�È�Ô�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô+îÀÄLK
MZÔ ¼�M�� � � ��� � ÊØÉ;»M·£¹QÈ1Ì£¹ÀÃÙËVÊ"¹QÌ�ÖOÃj¶"Á ¸jò£¹IÛ°Ò�Ð Áç¶&Ì&¹@» �oËV¸jò�É;º�Ì �oËV¸jò£¶D·£¸�åæ¶Dº3¸jÃjËVÂà·&á

¸jËV¶Dº�È�¶"ÖYó â ê â ÈjËMÁ±·�» ÉØ¸jËV¶Dº�È.Ô�Ô�Ô�ÔdÔ�Ô�ÔdÔ�Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô+î;îQÄ
MZÔ ¼"Å Î�¶DÁç¿ZÉ ÃÙËMÈT¶Dº�ÈtÂ>¹À¸ �w¹À¹@ºç¸Ùò&¹�ÈjËMº£öD»V¹øáõÈÙåÀÉØ¸j¸T¹ÀÃÙËMº£ö�Û°Ò�Ð Áç¶&Ì£¹Q»ZÉ;»V¶Dº£¹DÕ;¸Ùò&¹{Û°Ò�Ð Áç¶;á

Ì&¹@»Båæ¶DÁ½ÂàËMº£¹QÌ��oËV¸jò�ó â ê â ÈjËMÁ±·�» ÉØ¸jËV¶Dº�È�É;º�Ì�¸Ùò&¹çÛ°Ò�Ð Áç¶&Ì&¹@»SËMº�åÀ»M·£Ì�ËMº£ö�Á±·�» á
¸jËV¿à»V¹1ÈÙåÀÉØ¸j¸T¹QÃjËMº£öç¸T¹ÀÃÙÁ Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�Ô�ÔdÔ�Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô+î;îQë

MZÔ ¼;¾�ÑwËMÈj¸ÙÉØ¸ÙË å1ÈTä&ÈT¸j¹QÁ�¹1
'·£ËV¿�¿>¹QÌ��oËV¸jò`¸ �}¶Iò&¶"ÃÙº�ÉØº3¸j¹Qº�ºàÉØÈ�Ì�·£ÃÙËMº&ö 3 ¹Q»MÌ`¹øí&¿>¹ÀÃjËMÁç¹Qº3¸
ÉØº�Ì`åæ¶Dº�º£¹@åæ¸j¹QÌqº&¹Q¸��}¶"Ã S É;º�É;»VäF�À¹ÀÃ Æ Ú�×oÛ°ê�µ&é ë QØë"¼"Å Æ ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô+î;î�M

MZÔ ¼BQ�ÒBí�É;Áç¿à»V¹ð¶;ÖSÃÙÉ;ÌàÉØÃoÉ"å�
'·£ËMÈÙËV¸jËV¶DºkÌ�·£ÃjËMº£ö 3 ¹Q»MÌ`åÀÉ;Á*¿ZÉ;ËVöDº ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô+î;î@Å
MZÔ ¼ ��� � � ��� � ÊØÉ;»M·£¹ðÌ£¹ÀÃÙËVÊ;¹@Ì�ÖOÃT¶DÁ ¸Ùò&¹ð¸ �}¶Øáõ» É@ä"¹ÀÃ}ÈÙåQÉ ¸j¸j¹ÀÃjËMº£öçÁ*¶&Ì£¹Q»PËMºàåø»M·�Ì�ËMº£ö*Á±·�» á

¸jËV¿à»V¹1ÈÙåÀÉØ¸j¸T¹QÃjËMº£öçÖO¶;Ã�¸ �}¶çËMºàåøËMÌ£¹Qºàåæ¹dÉ;º&öD»V¹QÈ!Ô�Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô+î;îQ¾
MZÔ ¼7K�� � � ��� � ¿�ÃT¹@Ì£Ë åø¸jËV¶Dº�È�ÖO¶"ÃoñPáÝÂZÉØº�Ì �Tî;Ô ¾$÷��-� � Ô�ÔdÔ�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô+î;î �
MZÔ ë"Ä�Ñ}É"å S ÈÙåQÉ ¸j¸j¹ÀÃjËMº£ö�åæ¶'¹ !IåøËV¹@ºD¸ÙÈ �*��� É;º�Ì �*��� ÖO¶"Ã�¸jò£¹+¸ �}¶Øáõ» É@ä"¹ÀÃ�Û°Ò�Ð Áç¶&Ì£¹Q» �oËV¸jò

Á½·�»V¸ÙËV¿à»V¹ðÈÙåÀÉØ¸j¸T¹QÃjËMº£öç¸T¹ÀÃÙÁ ÖO¶"ÃoñPáÝÂZÉ;º�Ì«Ô�ÔdÔ�Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô+î;î1K
MZÔ ë�î-Ñ}É"å S ÈÙåQÉ ¸j¸j¹ÀÃjËMº£ö�åæ¶'¹ !IåøËV¹@ºD¸ÙÈ  *��� É;º�Ì  *��� ÖO¶"Ã�¸jò£¹+¸ �}¶Øáõ» É@ä"¹ÀÃ�Û°Ò�Ð Áç¶&Ì£¹Q» �oËV¸jò

Á½·�»V¸ÙËV¿à»V¹ðÈÙåÀÉØ¸j¸T¹QÃjËMº£öç¸T¹ÀÃÙÁ ÖO¶"ÃoñPáÝÂZÉ;º�Ì«Ô�ÔdÔ�Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô+îQ¼;Ä
MZÔ ëD¼�� � � ��� � ¿�ÃT¹@Ì£Ë åø¸jËV¶Dº�È�ÖO¶"Ã�Î�áÝÂZÉ;º�Ì �ÝÅ£Ô ë$÷�� ����Ô�ÔdÔ�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô+îQ¼£î
MZÔ ë"ë�Ñ�¹@ò�É@Ê&ËV¶"Ãt¶"ÖPÂZÉ;å S È¡åÀÉØ¸T¸j¹ÀÃÙËMº&ödåæ¶'¹ !IåøËV¹Qº3¸ÙÈ �*� � É;º�Ì �*��� ÖO¶;Ã�¸jò£¹o¸��}¶;áõ» É@ä;¹QÃ�Û°Ò�Ð

Á*¶&Ì£¹Q» �+ËV¸Ùò!Á±·�»V¸jËV¿à»V¹ðÈ¡åÀÉØ¸T¸j¹ÀÃÙËMº&öç¸j¹ÀÃjÁmÖO¶;Ã�Î�áÝÂZÉ;º£Ì Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô+îQ¼"¼
MZÔ ë M�� � � ��� � Ì�ËMÈT¸jÃÙËVÂ�·£¸ÙËV¶DºdÌ&¹QÃjËVÊ"¹QÌdÖOÃT¶DÁ®¸jò£¹}¸��}¶;áõ» É@ä;¹QÃ^ÈÙåÀÉØ¸j¸T¹ÀÃÙËMº£ö�Áç¶&Ì£¹Q»'ËMº�åÀ»M·£Ì�ËMº£ö

Á½·�»V¸ÙËV¿à»V¹ðÈÙåÀÉØ¸j¸T¹QÃjËMº£öçÖO¶;Ã�Î�áÝÂZÉ;º£Ì �ÝÅ£Ô ë$÷�� ���%Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô+îQ¼;ë
MZÔ ëDÅ ÎwËVÂà»V¹QÈ�Ì�Ë+*5·�ÈÙÉ;º3¸j¹QÈ�Ì£¹1¸�ä'¿>¹1¸TÃÙËVÇQÌ£Ãj¹ð¹À¸+Ì�ËVÇQÌ£Ãj¹ð¿>¶D·£Ão» ÉçåÀÉ;»MËVÂ�Ã¡É ¸ÙËV¶Dº�Ì£¹QÈ+Ì£¶Dº�º£èÀ¹QÈ îQ¼ �
MZÔ ë"¾
µD¸jÃÙ·�åø¸j·£Ãj¹QÈ+Èj·£ÃjÖ7É;åÀË�
3·£¹QÈ�È¡åø·�»V¿£¸jèÀ¹QÈ�¿ZÉØÃ+»V¹1Ê"¹Qº3¸!Ô�ÔdÔ�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô+îQ¼7K
MZÔ ë Q�×�¹Q»V¹ÀÊ"èð¿à»M·£Ê&ËV¶"ÁçèÀ¸jÃÙË�
3·£¹ðÌ£¹dñFÉ�êF¹QÈT¸j¹1¹Qº�¼ØÄ"Ä"ë½á}¼ØÄ"Ä MZÔàµ3¶D·&Ã¡åæ¹�Í�Ð`èQ¸TèÀ¶Ió£Ã¡É;º�åø¹ Ô+îQ¼7K
MZÔ ë ��Ó^¶D» ÉØÃÙËMÁ*èQ¸TÃÙËV¹{Èj·£Ão» É*Ì�·£º£¹�Ì�·�ÓYä&» É±¹Qº!ÂZÉ;º�Ì£¹dÓ&�7× Æ Ðïµ'Ò}µ5Õ&Ê"¶D»9¾"Ä �"Ó � Ô�ÔdÔ�Ô+îÀë�î
MZÔ ëLK .�·&¹dÌ&¹d» É*Ì�·£º£¹�¹QºqÌ�Ë+*>èÀÃj¹Qºàåæ¹1Ì£¹1¿àòàÉ;ÈT¹dåæ¶;áÝ¿>¶D» ÉØËVÃj¹ � .t¶D»9¾"Ä �"Ó;�æÔ�Ô�ÔdÔ�Ô�Ô�ÔdÔ�Ô+îÀë�î



���������
	�����U����������� í£Ë í

MZÔ M3Ä��oËMÈT¸j¶"ö"ÃÙÉ;Á�Áç¹QÈ9º£¶;ÃÙÁ$É;»MËMÈTèQÈ Ì£¹QÈ^Ì�ËMÈT¸jÃjËVÂà·£¸ÙËV¶"º�ÈFÌ£¹�Ì�Ë+*5èÀÃT¹@º�åø¹�Ì£¹�¿àòàÉ;ÈT¹}åæ¶;áÝ¿>¶"» É;ËVÃj¹
Èj·£Ã+»	� ¶&åøè@É;º Õ£» É*Ì�·�º£¹�¹À¸+» É±ÖO¶"Ã 6Q¸9�4.t¶D»9¾"Ä �"Ó �æÔ�Ô�ÔdÔ�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô+îÀëD¼

MZÔ MZî-Ó^¶D» ÉØÃÙËMÁ*èQ¸TÃÙËV¹{Èj·£Ão» É*Ì�·£º£¹�Ì�·�ÓYä&» É±¹Qº!ÂZÉ;º�Ì£¹dÓ&�7× Æ Ðïµ'Ò}µ5Õ&Ê"¶D»9¾�îÀë"Ó � Ô�ÔdÔ�Ô+îÀë"ë
MZÔ M'¼�.�·&¹dÌ&¹d» É*Ì�·£º£¹�¹QºqÌ�Ë+*>èÀÃj¹Qºàåæ¹1Ì£¹1¿àòàÉ;ÈT¹dåæ¶;áÝ¿>¶D» ÉØËVÃj¹ � .t¶D»9¾�îQë"Ó;�æÔ�Ô�ÔdÔ�Ô�Ô�ÔdÔ�Ô+îÀë"ë
MZÔ M3ë â ËMÈT¸jÃjËVÂà·£¸ÙËV¶"ºkÌ£¹�� ��������� ¿>¶D·£Ã+·�º!ÈTä&ÈT¸jÇQÁç¹dµ Æ ×�ÂZÉ;º�Ì&¹�Ó�Ì�É;º�È�»V¹�åÀÉ;È�Ì�·qÓtä&» É îQë�M
MZÔ MLM�Î�¶'¹ !IåøËV¹Qº3¸ÙÈtÌ£¹oÃjèÀ¸TÃj¶&Ì�Ë+*5·�ÈjËV¶Dº �*b ^�� � bKb�� e��S¿>¶D·£Ã�·�º$ÈTä&ÈT¸jÇQÁç¹�µ Æ ×�ÂZÉ;º�Ì&¹�Ó�ÌàÉ;º£È

»V¹�åÀÉ;È+Ì�·`Ótä&» É ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�Ô�ÔdÔ�Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô+îÀëDÅ
Å£ÔVî Î�¶Dº3¸T¹Àí'¸j¹1ö;èQ¶"»V¶"öDË�
'·£¹�ÃjèÀöDËV¶DºàÉØ» Ì&¹d» É*Ð�ÉØ·£ÃÙËV¸ÙÉ;º�ËV¹ Ô�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô+îÀëLK
Å£Ô ¼ ñ ¶£åÀÉ;»MËMÈÙÉØ¸jËV¶Dº�Ì�·`ÈjËV¸T¹1Ì�� èÀ¸j·�Ì£¹dÌàÉØº�È+» É*ÃTèÀöDËV¶Dº!Ì�� Æ S ã�¶D·Øã�¸9� Ð.É;·£ÃÙËV¸ÙÉ;º�ËV¹���Ô�Ô�ÔdÔ�Ô+îTM3Ä
Å£Ô ë â ¹QÈÙåøÃjËV¿�¸ÙËV¶"º!Ì�·`åÀÉØ¿�¸j¹Q·£Ã�µ'Û°×�áKÎ8N<Ü�áKµ Æ × �7ÞDÓ�ñ NØÚ Æ µ Æ �oÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô+îTMZî
Å£Ô M ÛõÁ�ÉØö"¹1¶;¿�¸ÙË�
'·&¹ Æ µ'ê+Ò�×�Ì£¹�» É±ÃTèQö"ËV¶Dº!Ì�� Æ S ã�¶D·Øã�¸ Ô�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô+îTM3ë
Å£Ô Å ÛõÁ�ÉØö"¹1¶;¿�¸ÙË�
'·&¹dñ Æ Ú â µ Æ ê Q±Ì£¹�» É±ÃjèÀöDËV¶DºkÌ�� Æ/S ã�¶D· ã�¸ßÔ�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô+îTMLM
Å£Ô ¾ ÛõÁ�ÉØö"¹1ÃÙÉ;ÌàÉØÃ�ÜoáKµ Æ ×�Ì£¹�» É±ÃjèÀöDËV¶DºkÌ�� Æ/S ã�¶D· ã�¸®Ô�ÔdÔ�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô+îTMLM
Å£ÔRQ ÛõÁ�ÉØö"¹1ÃÙÉ;ÌàÉØÃ�µ'Û°×�áKÎ Ì£¹�» É*ÃTèÀöDËV¶Dº!Ì�� Æ S ã�¶D·Øã�¸ Ô�ÔdÔ�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô+îTM'Å
Å£Ô � Î�¶DÁç¿ZÉ Ã¡É;ËMÈT¶Dº�¹Qº3¸TÃj¹�»V¹QÈ�Ì£¶Dº�º£èÀ¹QÈ�µ&Û°×�áKÎ{Õ£Ü�áKµ Æ ×�¹Q¸ Æ µ&ê�Ò�×�Ì�·qÈjËV¸j¹�î Ô�ÔdÔ�Ô+îTM3¾
Å£Ô K Î�¶DÁç¿ZÉ Ã¡É;ËMÈT¶Dº�¹Qº3¸TÃj¹�»V¹QÈ�Ì£¶Dº�º£èÀ¹QÈ�µ&Û°×�áKÎ{Õ£Ü�áKµ Æ ×�¹Q¸ Æ µ&ê�Ò�×�Ì�·qÈjËV¸j¹d¼ Ô�ÔdÔ�Ô+îTM Q
Å£ÔVîQÄ
Î�¶DÁç¿ZÉ Ã¡É;ËMÈT¶Dº�¹Qº3¸TÃj¹�»V¹QÈ�Ì£¶Dº�º£èÀ¹QÈ�µ&Û°×�áKÎ{Õ£Ü�áKµ Æ ×�¹Q¸ Æ µ&ê�Ò�×�Ì�·qÈjËV¸j¹�ë Ô�ÔdÔ�Ô+îTM �
Å£ÔVî"î .�ÉØ»MËMÌàÉØ¸ÙËV¶"º`÷ðÓ�×�Ì£¹�»	�ú¶"ÃÙËVö"ËMº£¹1Èj·£Â�ÈÙ·&ÃjÖ7É"åøË�
'·£¹1Ì£¹�» É±ÃjèÀ¸jÃT¶&Ì�Ë+*5·�ÈjËV¶Dº ÔdÔ�Ô�Ô�ÔdÔ�Ô+îQÅ;Ä
Å£ÔVî@¼�.�ÉØ»MËMÌàÉØ¸ÙËV¶"º�È�Èj·£Ã+»V¹1¸T¹QÃTÃ¡É;ËMº ÔdÔ�Ô�Ô�ÔdÔ�Ô�ÔdÔ�Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô+îQÅ;Ä
Å£ÔVîQë�ÛõÁ�ÉØö"¹�µ Æ ×�ÞDÒ�×�µDá¡îo¿>¶D·&Ã�»	� É;ºàÉØ»Vä&ÈT¹�¸T¹@Á*¿>¶"Ãj¹Q»M»V¹�Ì�·kåæ¶'¹ !IåøËV¹Qº3¸wÌ£¹�ÃTèQ¸TÃj¶&Ì£Ë+*P·�ÈjËV¶DºYî@Å£î
Å£ÔVî�M â ËMÈT¸jÃjËVÂà·£¸ÙËV¶"º�¸j¹QÁç¿Z¶"Ãj¹Q»M»V¹�Ì�·®åæ¶'¹ !IåøËV¹@ºD¸`Ì£¹-ÃTèQ¸TÃj¶&Ì£Ë+*P·�ÈjËV¶Dº�¿>¶D·£Ã.»V¹QÈ�ËMÁ�ÉØö"¹QÈ

ÞDÒ�×{µDá¡î Ô�Ô�Ô�ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�Ô�ÔdÔ�Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô+îQÅ"¼
Å£ÔVî@Å�ÓYÃÙËMºàåøËV¿>¹1Ì£¹1ÖO¶Dºàåæ¸ÙËV¶Dº£º£¹QÁç¹Qº3¸�Ì�·.÷ðÓ�× ÔdÔ�Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô+îQÅ�M
Å£ÔVîQ¾�ÒBí&¹QÁç¿à»V¹1Ì�� É"å�
'·�ËMÈjËV¸ÙËV¶"º�÷ðÓ�× �$Å;Ä"Ä*Ð �-��¿Z¶D·£Ão»V¹�Ótä&» É Ô�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô+îQÅ"Å
Å£ÔVîHQ�ÓYÃÙËMºàåøËV¿>¹1Ì£¹1ÖO¶"ÃÙÁ$É ¸ÙËV¶DºkÌ�� ·�º!Ã¡É;Ì�ÉØÃjö"ÃÙÉ;Á�Áç¹0�±¶L*5Èj¹À¸oåæ¶Dº�ÈT¸ÙÉ;º3¸ ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô+îQÅ;¾
Å£ÔVî ��ÓYÃÙËMºàåøËV¿>¹1Ì£¹1ÖO¶"ÃÙÁ$É ¸ÙËV¶DºkÌ�� ·�º!Ã¡É;Ì�ÉØÃjö"ÃÙÉ;Á�Áç¹0�±¶L*5Èj¹À¸�ÊØÉØÃjË ÉØÂà»V¹`Ô1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô+îQÅBQ
Å£ÔVî1K�×oÉ;ÌàÉ ö"Ã¡É;ÁçÁç¹QÈ�Â�Ãj·£¸ÙÈ+Ì�·qÌ£ä S ¹�Ì£¶D»VèÀÃjËV¸ÙË�
'·£¹0�=M3Ä;ÄçÐ � �1¹À¸/K"Ä"Ä*Ð �-�pÔ�Ô�Ô�ÔdÔ�Ô+îQÅ7K
Å£Ô ¼;Ä�×oÉ;ÌàÉ ö"Ã¡É;ÁçÁç¹QÈ�¸TÃ¡É;ËV¸Tè@È�Ì£·qÌ£ä S ¹�Ì£¶"»VèQÃjËV¸ÙË�
'·&¹�� M3Ä"ÄçÐ � �1¹À¸ K"Ä"ÄçÐ � � Ô�Ô�ÔdÔ�Ô+îÀ¾�î
¾�ÔVî Æ ºàåøËV¹Qº�ÈðÃjèQÈT¹<ÉØ·&í�ò3ä&Ì&Ãj¶"ö"ÃÙÉØ¿àò�Ë�
3·£¹QÈ1Èj·£Ã�»V¹QÈ�ò�É;·£¸ÙÈð¸T¹QÃTÃ¡É;ËMº£È�åæÃ¡ÉØ¸TèÀÃÙËMÈTèQÈðÌ�·%µ'·�Ì

�7åæÃjèQÌ�ËV¸oÚ Æ µ Æ N ÞDÓ�ñ �ðÔ�Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�Ô�ÔdÔ�Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô+îÀ¾ Q
¾�Ô ¼ .�ÉØ»M»VèQ¹ðÌ£¹dÌ&èQÂ � åø»V¹ ��ÉØÈj¹QË .�ÉØ»M»V¹@È��7åæÃjèQÌ�ËV¸+Ú Æ µ Æ NØÞDÓ�ñ N ��×{µ£Î-� ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô+îÀ¾ Q
¾�Ô ë Î�¶D·£ÃT¶Dº�º£¹�Ì��úèTã�¹<åæ¸ÙÉ;È5à·�ËMÌ�ËMÈTèQÈoÉØ·£¸j¶D·&ÃoÌ�·`åæÃ¡ÉØ¸TÇQÃT¹1Á$ÉØÃT¸ÙËV¹Qº ��·£¸°ä Ô�ÔdÔ�Ô�Ô�ÔdÔ�Ô+îÀ¾ �
¾�Ô M ÒBí&¹QÁç¿à»V¹QÈ�Ì£¹1öD·�»M»MËV¹QÈ8�ç» É*ÈÙ·&ÃjÖ7É"åæ¹1Ì£¹dÐ.ÉØÃÙÈ Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô+îÀ¾LK
¾�Ô Å â Ë ÉØö"ÃÙÉ;Á�Áç¹ðÌ£¹1¿àòàÉØÈj¹�Ì£¹�»	�ú¹@É;·!ÌàÉ;º�È+»	�ú¹@ÈT¿ZÉ;åø¹ð¿£Ãj¹QÈjÈÙËV¶"º&áÝ¸j¹QÁç¿>èÀÃÙÉØ¸Ù·£ÃT¹�Ô�Ô�Ô�ÔdÔ�Ô+î�QØÄ
¾�Ô ¾ Î}ÉØÃj¸T¶"ö"ÃÙÉØ¿àò�ËV¹$Ì£¹QÈ½Áç¹QÈÙ·&Ãj¹QÈd¶"ÃTÂàËV¸¡ÉØ»V¹@È�Ì£¹QÈ½º£¹Q·£¸jÃT¶Dº�ÈdèÀ¿àËV¸Ùò&¹QÃjÁ�Ë�
'·£¹QÈ1¿ZÉØÃ½»	� ËMº�ÈKá

¸TÃÙ·�Á*¹@ºD¸ ��Ò�Ú â NØÐ�Ï Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�Ô�ÔdÔ�Ô�Ô�ÔdÔ�Ô�Ô�ÔdÔ�ÔdÔ1ÔdÔ�ÔdÔ�Ô�Ô�ÔdÔ�Ô+î�Q&î
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öD» É;ËMÈdµDä&º3¸Ùò&¹Q¸jË å Æ ¿>¹ÀÃj¸Ù·&Ãj¹$×�ÉØÌàÉØÃð¶D·-µ Æ ×$��ÖO¶"ÃjÁ$É;º3¸ðÌ£¹QÈ1ËMÁ$ÉØö"¹QÈðÌ�� ·�º£¹�ÃTèQÈj¶"»M·£¸ÙËV¶Dº�Ì£¹I¼"Å�Á`Õ
¹À¸{Ì�� ·�º.ÃÙÉ;ÌàÉØÃ{É;»V¸ÙËMÁçèÀ¸TÃÙË�
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â Ç@Èç»V¶"ÃÙÈQÕB» É�¸TèQ»Vè@Ì&èQ¸T¹@åø¸jËV¶Dº-Ã¡ÉØÌàÉØÃ�º�� É�¿ZÉØÈ$åæ¹QÈjÈTè`Ì�� èÀÊ"¶D»M·&¹QÃ�É@Ê"¹@åk» É�Á�ËMÈT¹k¹@º�¶"ÃTÂàËV¸j¹qÌ£¹�µ Æ ×
Ì£¹d¿à»M·�Èo¹Qº`¿à»M·�Èo¿>¹ÀÃjÖO¶;ÃÙÁ$É;ºD¸ÙÈQÔ Æ ËMº�ÈjËÝÕPµ'Ò Æ µ Æ ê�Ö�·&¸�Èj·�ËVÊ&Ë9¿ZÉØÃ�Ì£¹QÈ�Á�ËMÈjÈjËV¶Dº�ÈoÈT¿ZÉ ¸ÙË É;»V¹QÈoÌ£¹QÈ�ºàÉ<á
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�!h~f9^`lC?*h0eicMeJ?Ms�^Be�_%ai��f�prstu!pO?*hv{�pq��aipCi aipM?
?P?
^`_%{n��s�^ocdhEB
eg^`aF^Ba�aip�i�e�_nzW^@g%eiz�g�?deizr_%^`au!hv_nhR�
cAB
^Bc
eipq_���¤�gnh X ��ag^K{nl%_nh f�pr_|c
^`e�_C?Cag^GB*zqh ihvcN?dln�Q?dlIB*��^qf�hR?*cAB
l%fRcdlIBdhD?2f9^`a�aihv{�uk^`aih9pO?*pre�aJ? j �"pO?A?de�a
�qh9zqh9c�^oc
eipr_�O 9�eizrlSBdh � � Z kNifg%egf0g ^`fRct^L?MstpqeJ?dcdlIBdh c�^B_emS?t^BcM�B^GB*��e�_nz�{nh9u%cJgC?}j ½ �¿V�c*p %L% ½ s:k��
¤�g�h@?*ht�wlIBdeihv{�uw^`aih9pO?*pre�aJ?�^GB*h�{�hvc*h~fRc
^B�waihMlC?de�_nzTB
^`{w^GB��!h~f9^`lC?*htpq�Hc&gnh g%eiz4g�ukhDBds7eicdcdei��eic���{nlnh
cdptcJgnhveUB�i�^Bc*hDB�f�pr_rcdhv_|c~�
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U K � MF]�M eJ?H^ 9IBdhv_wf0g�^`eUB*�!pMB
_�h M2K U pqu!hEB�^Bc*hv{t�|�McJgnh c ^Bcdeipr_w^`a I�� f�h��"pMB K hEBdpM?duw^qf�h
M cdl%{%eihD?C^`_n{ U£hD?*h~^GB�f0g j ITc�] U K k'£ ��5^³eª�·X>"O&% Z[Z4�^ � a c�uCBdp¥��e�{nhD?<^Bi�e�{nh B�^`_nz`hMpq��#B*h��mlnhv_wfReihD?
^`_%{�eJ?�� l%a�ai��ukprag^GB
e�sMhvc=B
egf`�!¤�gnh ?duw^Bc
eg^`a�B*h@?*pra�l�c
eipr_��"pMBNQ����w^`_%{ j %q� � _��f��k�eJ? ½ � 2 s e�_�B
^`_nzqh
^`_%{ ½ � Z s\e�_W^^�ve�s�l�c&g��=9�eizrlIBdh � �6% ½ ?JgnpCi+?�^)U K � MF]�M@M2K U�e�s�^Bz`h2pq��cJgnh X ��ag^�{%ln_nhMcJgw^Bc
i�^G?�^qf-�mlneUBdhv{�e�_@¡ql%_�h�% Z4Z[� O\i£eic&g»^7sth~^`_�e�_wfRe�{nhv_wf�h�^`_nzraihCpq����� u j cJgw^Bc�eJ?�^�aipnf9^`a�e�_wfRe�{nhv_wf�h
pr_7cJgnh�{nl%_nh�pq����� u ky^`_%{�^�gnh~^`{%e�_�z2pq��H�� u c � a cF^`a�aip�i ?�l%_w^`s2�weizrlnprlI?H{nh9cdh~f�c
eipr_Mpq� ?
l��Q?dlIBd��^qf�h
?*cABdlwf�c
lIB*h@?�e�_0c&g�h8?*prl�c&gnhEB
_(uk^GBdc�p`��c&gnhC{%l%_�hBj"�!pqc*cdprs pq��9�eizrlIBdh � �6% ½ fhk
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S hD?de�{nhD?HfRag^L?A?degf9^`a�ukprag^GB
e�sMhvc=B
egfL^B_w^`ai�S?deJ?ypq��^`sMuwa�eic
l%{�h£{w^Bc�^�c&gw^BcH^Ba�aip�iFhv{M{nh9cdh~f�c
eipq_tp`�}cJgnh
iFh9c ?
l��Q?dlIBd��^qf�h2ag^v�qhEB
?£{�p�i�_0cdp:R%�¿VMs {�hvh9u>£�¼Y·J§�#-)87h©&§�# ©-ªY§[¦�«�O �[½4½ %  OFihChD?dc
^B�wa�eJ?Jgnhv{0cJgw^Bc�^
?*u!h~fRetykf£u�gw^L?*hK?deizr_w^Ba�iL^L?fRpLBABdhvag^Bc*hv{ i£eic&g�cJgnh��wlIBdeihv{�uw^`aih9pO?*pre�aJ?�rr^<u�gw^L?*h�{%ets!hEBdhv_wf�h��khvcviFh9hv_
��� ^`_n{»���Yf0gw^`_%_nhvaJ?�pq��H�J�u�i�^G?�fRaih~^GBdai�0pq�Q?*hEBd�`h~{�pr_�U K � MF]�M Q����k^`_%{We�s7^BzqhD?�^L?K?Jgnp�i�_
e�_:9�eizrlIB*h � �6%L%q�

X g|� ?
egf9^`amp`u%c
egf ??c*h~a�aJ??lC?ycJgw^Bc�^B_te�_wfRe�{nhv_|c$i�^v�qhFuCBdpquw^Bz|^Bcde�_nz�c&gSBdprlnz4g ?*prsth�g�prstpqzqhv_nh9prlI?
?
^`_%{Kag^~�qhEB
?£^`fvfRl%s�l%ag^BcdhD?�?dlwf9f�hD?
?dei�qh�u\gw^L?*h2{%ets!hEBdhv_wf�hD?��!h9�"pMB*hNB*h~^qf0g%e�_nztc&gnh Bdh9�%h~f�c
e�_nztuk^`aih9p`�
?*pre�a�� K �"cdhEB�eic�gw^L?��khvhv_��k^qf&mS?
f9^Bc*cdhEBdhv{Kpr_�c&g�hP?
^`_%{"�~uk^`aih9pO?*pre�a�e�_|c*hDB*��^qf�h�O%c&g�h'i�^v�qh2z`pmhD?��k^qf&m
c&gSBdprlnz4g�c&gnh po�qhEB
ai�me�_nz ?�^B_%{�ag^~�qhEB
?�^`aipr_nz»c&g�h ?
^`sth:i�^~��^B_%{�cJgnhv_�aipO?*h@?2c&gnh0^qf9fRl%s�l%ag^Bc*hv{
u�gw^G?dh7{%ets!hEBdhv_wf�hD?v� a cCsth~^`_I?<cJgw^Bc�cJgnh7po�qhEBdai��e�_nz ?�^B_%{�?*c=B�^Bcdetykf9^Bc
eipr_�O!hD?*u!h~f9eg^Ba�ai��c&gnhV?dstpmpqcJg
^`eUB`�o{%l%_nh�e�_|cdhEBd��^`fRh�Oqf9^`_%_npqc��!h�B*hD?dukpr_C?dei�waih��"pMB�cJgnh�p`�Q?*hDB*�qhv{7u�gw^L?*h�{%ets!hDB*hv_wf�h|�r��pMB*hvp¥�qhEBhOBcJgnh
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pq�Q?*hEBd�`h~{»u\gw^L?*ht{%ets!hDB*hv_wf�htf�prl%a�{W_npqc��!hMh-l�uwag^Be�_nhv{»�m�»^`_%eJ?*pqc=Bdpqum��e�_»c&g�hts�^BcdhEBdeg^`a4��^v�qpMB
e�_�z
^»ukprag^GB
et�~^Bcdeipr_�B�^BcJgnhEB�c&g%^`_�cJgnh(pqc&g�hDBM^L?�c&gnhK^B_%eJ?*pqcAB*pqum�FB*hh�|l%eUBdhv{�eJ?�cdp|p�g%eiz�g��"pMBM_%^Bc
lIB
^`a
s�^Bc*hEB
eg^`a��

{�hCpq�Q?*hEBd�`h~{(cJgw^Bc£cJgnhCuk^BaihvpM?dpqe�a�b ?LsMpreJ?*c
lIB*h2f�pr_|c*h~_rc£e�_wf;Bdh~^L?*hD?£^L?£eic+?de�_emS?£e�_|c*p7cJgnhC{%l%_nh
�!h~f9^`lC?*h�c&g�h ?�^B_%{tag^~�qhEB�f�po�qhEBde�_nz<eic?uCBdh9�qhv_|cA?�iL^BcdhEByh9�B^Bu!pMB
^Bc
eipq_��`¤Ygnh�u�gw^L?*h£{%ets!hEBdhv_wf�hLpq�Q?*hEB*�
�qhv{K^Baipr_nzt^�uCB*p4ywaih<f B*pO?A?de�_nzMc&gnh�uw^`aih9pO?*pre�a}e�_ 9�eizrlIBdh � �6%L%�^`aJ?*pte�_wf;Bdh~^L?*hD?�i£eic&g B*hD?dukh¥f�cLc*ptcJgnh
c&gnegf0mm_nhD?
?Hpq��po�qhEBdai��e�_nz ?
^`_%{(^L?c&gnh�uk^BaihvpM?dpqe�a!sMpreJ?*c
lIB*h�e�_wf;Bdh~^L?*hD?v�[{�h<^BaJ?dpP?*h9h�e�_�9�eizrlIBdh � �6%L%
c&g%^Bc�c&gnh7f�p`��ukprag^GB
et�9hv{�u�gw^L?*h7{nets}hEBdhv_wf�h ����������� {nh~f;Bdh~^L?*hD?<^G?�c&g�h�^Bc*cdhv_mlw^Bcdeipr_�pq�Hc&g�hV?dln�n�
?dlIBd��^`fRh��k^qf&mS?
f9^Bcdc*hEBdhv{ ?deizr_w^`a�e�_%f B*h~^L?*h@?Yi£eic&g ?
^`_%{0cJg%egf&m�_nhD?A?v�

a c�eJ?�c&gnhPyIB
?*c�c
e�sth8?dlwf0g»^7u�gw^G?dh ?deizr_w^BcdlIBdh�OCBdhvag^Bc*h~{Kc*pZ?*pre�a�stpreJ?*c
lIB*h�O\i�^G?�pq�Q?*hEBd�qhv{��"pLB
^�_w^BcdlIB�^`a�prlnc
{�pmpMB8?
eic*hr��9�eizrlIBdh � � %L%V?Jgnp�i+?CcJgw^Bc2cJgnh�u�g%^L?*h {%ets!hEBdhv_wf�h ���������	� f�prstuwl�cdhv{
�#BdpqsEc&gnh ^~�qhEB�^Bz`h7p`��?*hv�`hDB
^`a�uIBdp4ywaihD?�^`aipq_nz�c&gnh�uw^`aih9pO?*pre�afjÑ^GB=Bdp�i ?2e�_ 9�eizrlIBdh � � % ½ ��^`_%{ 9�eÅ�
zrlIB*h � �6% ½ fhk£eJ?�fRaipO?*h�cdpB�vhEB*p(�"pMB�cJgnh�pnf�h~^`_�^`_%{»uIBdhD?*h~_rc
?�^Z?*cAB*pr_nz(e�_wf;Bdh~^L?*h��"pLB�cJgnhnyCB
?*c�c*h~_
sth9cdhEBA?L^B�"c*hDBc&gnh�u!pqe�_|c�ifgnhEBdh�cJgnh�uk^`aih9pO?*pre�a%prlnc
f B*pquQ?v��¤�g�h�s7^�lne�s�l%s ���������	� eJ?L^B�!prlnc H�J u
^`_%{7fRpLBABdhD?*u!pr_n{C?�c*p�^��wlSB
eihv{¤iFh9c�ag^~�qhEB�aipnf9^Bcdhv{ � � Z sth9cdhEB
?�l%_%{nhEB�cJgnh�{nl%_nh�?dlIB*��^qf�h|�`¤Ygnh�fRpLB*�
Bdhvag^Bcdeipr_��!h9c~ihvhv_(��� ^B_%{ ��� ?deizr_%^`aJ?�B*h~s7^`e�_C?�g%eiz�g�OHiLg%egf0g(sMh¥^B_C?Fc&g%^BcFc&gnh�pq�Q?*hEBd�qhv{�u\gw^L?*h
{%ets!hEBdhv_wf�h�eJ?6?
eizq_%etykf9^`_|cv� a c ?Jgnprlna�{(�!h<_np`c
egf�hv{ cJgw^Bc ���������	� cAB
^qf�hD?LcJgnh��%lIB
eihv{(uw^`aih9pO?*pre�a!��^ B
^B�"c*hDB�c&g�hM����^`_%{W�£�Y^`sMuwa�eic
l%{�h ?
eizq_w^`aJ?fgw^~�qh�{%eJ?
^Bunu!h~^GBdhv{�O!^Ba�aip�i�e�_nztcdp {nh9cdh~f�c�eic�{�p�i�_�c*p
Vn� � s {nh9h9u<OncJgw^Bc£eJ?�^`a�stpM?dc � s {nh9h9u!hEB£cJgw^`_zi£eic&gK��� pMB��£��^`stu%a�eic
l%{nh ?deizr_%^`aJ?v�



������� ���������L�F���
	&�������
	��F���	����������
����	����������������
	�����
�����
	�������	����
��������	H��������	���������	��
)�"!#������� ����	 �32 � �C�H�
� �¹�F��D��q�H��G!�1����q�2��,h�

a _CpMB
{�hDB�c*p�f�pr_eyIB
s cJgnhu\gw^L?*h{%ets!hEBdhv_wf�h�pq�Q?*hEBd�qhv{Ce�_ M2K U�e�s�^BzqhD?�Ov^�y%hva�{Ch-l�ukhDBde�sthv_|c
i�^G?<u!hEBd�"pMBdsthv{�{nlIB
e�_nz@¡qln_nh �[½4½�� lC?de�_nz�c~ip@Q����k^`_n{ gnpMB
_�^`_|c*h~_n_w^L?Ce�_��weJ?*c
^Bc
egfMstp�{�h8j�fR�±�
9�eizrlIB*h � � % � k¢Opqu!hEB�^Bcde�_nz e�_�cJgnh %q� � � %q� � _��f���#Bdh��mlnhv_wf���B
^`_nzqh�^`_%{ f�pr_n_nh~fRc*hv{Pcdp ^�c
e�sMh
{nprs7^`e�_0_nh9c~iFpLBJm(^B_w^`ai�S?*hEBP£K(�³L/[³2»¢ª�!���©¢·+#¶©NM�O �[½4½��� �
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M h9�qhEB�^`a`sth~^L?dlIB*hvsthv_|c
?�gw^~�qh��khvhv_�u!hEBd�"pLB
sthv{C^Baipr_nz�^LuCB*p4ywaihHf;BdpM?
?de�_nz�cJgnh�uw^`aih9pO?*pre�aG?Jgnp�i�_
e�_ 9�eizrlIB*h � � % ½ fq��U�hD?dl%aic
?�^GB*h�uCBdhD?*hv_|cdhv{We�_ 9�eizrlIBdh � � %GR\O�ifgnhEB*hMcviFp(s�^Be�_�u�gw^L?*h��!h�gw^~��eipqlIB
?
f�prl%a�{��!h�pq�Q?*hEBd�`h~{�r ��������� � eJ?LfRaipO?*h�c*p HLH�u�"pMBHu!pre�_|cA? � O 2 Om^`_%{ � �"pLBAiLg%egf0g�cJgnh�uw^`aih9pO?*pre�akeJ?
fRaipO?*h£hv_nprl�z�gtcdp<c&gnh�?dlIB*��^qf�h£c*p�f�pr_|cABdei�wlnc*h£cdp<c&gnh£�k^qf&mS?
f9^Bc*cdhEBdhv{ ?deizr_%^`a�j aihD?
?yc&gw^B_ � s {nh9hvu"k��
I _Wc&gnh7fRpq_|cAB
^GBd��O ��������� � eJ?<fRaipO?*h�cdp �^u��"pMB�u!pre�_|cA? � O�VeO�^`_n{ Z �"pMBTifgnegf`g»c&gnhMuk^`aih9pO?*pre�a�eJ?
cdp({nh9h9u�^`_%{@ifgnhEBdh�pr_%ai�Kc&gnhM{IBd�)?dlIB*��^qf�h BdhD?*u!pr_C?*htfv^B_»�!htsMh¥^G?
lSBdhv{�� a c�?Jgnprlna�{»�!ht_�pqc
egf�hv{
c&g%^BcFc&gnh jÑ���£�����NkFf�pMB=Bdhvag^Bcdeipr_ B*h~s7^`e�_C?�g%eiz�gnhEBFc&g%^`_ ½ � Z e�_(^`a�a�f9^L?*hD?hOmf�pr_eyCBds7e�_nz�c&gw^ocLu\gw^L?*h
{%ets!hEBdhv_wf�h<sth~^L?dlIBdhv{0e�_0cJgnhNy%hva�{KeJ? ?deizr_%etywfv^B_|c�£K(�³L/[³2»¢ª�!��T©¢·+#¶©NM<O �[½[½��� �

�f������� � ��������� � � �~�\� � ,2*	� ���f��*
a _KpMB
{nhEB�c*p�sMp�{nhva�prlIB�pq�C?dhEB*�`^oc
eipr_C?�OFiFh�f�pr_C?de�{nhEBdhv{0c&gnh8?*h~steÅ��h~sMuweUB
egf9^`a�stp�{�h~a�uCBdpB�

u!pO?*hv{(�m� I g�^B_%{ M ^GB�^o�k^`_%{%ep£�;�1 ©-ª�§[¦�«�O�% Z4Z4� ¬"µ¶§^·J§H¨&§�#-)^´`O�% Z4Z�� ¬�;�1 ©-ªA§[¦�«�O
% Z4Z R  ifg%egf0gzg%^L?
�!h9hv_�{nh9�qhvaipqu!hv{��#B*prsEh-l�u!hEB
e�sthv_|c
^`a�{%^Bc�^�^qf-�ml%eUBdhv{��m��u!prag^GBde�sth9cAB
egf B�^`{%^GB�ln_%{nhEBM^0�`^ B
eih9c��
pq�6B*prlnz�gn_nhD?
?�^`_%{�stpreJ?*cdlIBdh�f�pr_%{%eicdeipr_C?<�"pMB'Q5O?§TO�^`_%{  ����k^B_%{C?)j cJgw^Bc2eJ?�%q�xVFO � � 2 VeO�^`_%{ Z �¿V
_��L�+BdhD?*u!h~f�c
ei�qhvai��k?^Bc��B^GB*��e�_nz2e�_wfRe�{nhv_wf�h�^`_nzqaih@?fj H�� u c*p�
�� u k¿�r¤�g%eJ?HsMp�{nhva�gw^G?��!h9hv_7uCBdpqukpO?*h~{
cdp2hvstu%eUB
egf9^`a�ai��hD?dc
^B�wa�eJ?Jg Bdhvag^Bc
eipq_C?Jg%eiuQ?��khvcviFh9hv_ f�p`��u!pqag^GB
et�9hv{Mu�gw^L?*h�uk^GB
^`sth9cdhEBA?�pr_�pq_nh�g%^`_%{
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Í1H Ê�ÏJÎ H Ê M Ê�Ò Í>P43�5 Î10 Í1H ÊfÏ¸ÎYÒ Í^M87 I 3<Í47 ÎYÒAÎ10 Í1H ÊÇÑ 3 Ò<Ê P83QM 0 Ë Ï¸Ê S@?�Ë ÒRÑ Í1H Ê G Ë�Ì ÊXÎ P Î 7cÌLP43<M 0 Ë Ï¸Ê SBAÒ<Ê29 Ì ÊSÏ Í87 ÒF9 J�Î Ì 3�5 Ê P Ï ËNÍOÍ Ê M87 ÒF9 Í Ê M45gP <�� Í Ï Ë Ò I�Ê�d M47VÍOÍ ÊSÒ Ë�P
SUTDC S@?�E SBA Z ?A<CB j�_

d H Ê M ÊÇÊ Ë Ï HmÍ Ê M85 7cP Ñ<Ê P Ï M47 I�Ê�Ñ�I : 7VÍOP�Ë�5 G Ì 7VÍ83 Ñ<Ê ¿ � Ë Ò<Ñ G HRË�P Ê�F <
� aL3�ËTÍ87 ÎYÒ ?A< B j Ï Ë Ò ÍOH Ê�Ò�I�Ê M Ê2G M Ê P Ê�Ò Í ÊSÑ Ë�P/Í1H Ê P43�5 Î10 Í d�Î J�ÊSÏ Í Î MOP�Ë�P�POH Îed�Ò 7 Ò |�7 9 3<M Ê

?A<CB iÃË ÒRÑ×d�ÊÇÎ1I Í°Ë�7 Ò Í1H Ê G H�Ë�P ÊÇÎ10 ÍOH Ê Í Î Í1Ë�Ì I Ë Ï ´»P Ï ËNÍ^Í Ê M Ê�Ñ P87 9�Ò Ë�Ì F T I :
F TDCHGJI6K&LNMBO ¿RÀPA7QSR>T�O F AVU

¿<À
?�E�¿<ÀWA@KYX6QZO F A[U U Z ?A<CB ¦�_

d H Ê M ÊF AmM Ê2G M Ê P Ê�Ò Í1P2ÍOH ÊHG H�Ë�P Ê�Î10 Í1H Ê P47 9YÒ ËNÌ I Ë Ï ´QP Ï ËNÍOÍ Ê M Ê�Ñ�I :[ÍOH ÊHG Ë�Ì ÊXÎ P Î 7cÌRË ÒRÑ 7cP"Ë�POP43�5 Ê�Ñ
Í Î I=Ê5ÎYÒ ÌK:ÃË 0 3 Ò�Ï Í87 ÎYÒgÎ�0 Í1H Ê9Ñ 7cP^Í°Ë Ò�Ï¸Ê Í^M°Ë J�Ê Ì Ê�Ñ I :~Í1H Ê 7 Ò�Ï 7 Ñ<Ê�Ò Í d Ë J�Ê ÍOH<M Î 3 9 H�ÍOH Ê P°Ë ÒRÑ ÌÐËE: Ê MÎ10 Í1H�7 Ï ´ ÒQÊ POPJ� Ë ÒRÑ�G�Ê M85 7VÍOÍ87 J 7VÍ/:\�
]� �¡�#�T�����[�J�/���c� }�B ��� ? �

F A(C_^a`bO �
KYX6QdcSe U*fgOihj � ] � Ulk.m �on Z ?A< i � _

d 7VÍOHD^a`pG�f6q�k I�Ê 7 ÒF9 Í1H Ê M Ê 5gË�7 ÒRÑ<Ê M Î�0 G Ñ 7 J 7 Ñ<Ê�Ñ�I :4q < h 7cP-Í1H Ê 7 Ò�Ï 7 Ñ<Ê�Ò Í d Ë J�Ê Ì Ê�ÒF9 Í1H?Ë Ò<Ñ cSe
7cP>ÍOH Ê ÍOM1Ë Ò P4567cPOP47 ÎYÒ Ë ÒF9 Ì Ê=<n 7 Ò�Ï¸Ê P85 Î»Î Í1H.Í Î 5 Ê�Ñ 7 3�5 M Î 3 9 H�P43<M 0 Ë Ï¸Ê P�ËNM Ê�Ï¸ÎYÒ P47 Ñ<Ê M ÊSÑ H Ê M ÊY} Í1H Ê��]Ò Í Ê29 M1Ë�Ì � aL3�ËTÍ87 ÎYÒ�³ÎQÑ<Ê Ì!Z ���!� _ G M Î1G�Î P Ê�Ñ�I :×|�3 ÒF9 � ¼ ¢Q�»º } ��¦�¦ ? Ë � Ï Ë Ò I�Ê 3RP Ê�ÑR<�r�Î ÍOH½P43<M 0 Ë Ï¸Ê Ë�3<Í ÎQÏJÎ MOM Ê ÌÐËNÍ47 ÎYÒ
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0 3 Ò�Ï Í47 ÎYÒ P�ËNM Ê Ë�POP43�5 Ê�Ñ Í Î I=Ê�Ó Ë�3<P1P47ÐË Ò <»�]Ò Ë ÏXÏ¸Î M Ñ Ë Ò�Ï¸Ê�d 7VÍ1H8���#�T�������J�"���c� }LB ��� ? � } Í1H Ê M Î 3 9 H DÒ<Ê POP G ËNM1Ë�5 Ê Í Ê M1P�ËNM Ê ¿�? C����	�
� Ï 5 Ë ÒRÑ ��?:C��� Ï 5 0FÎ M5ÍOH Êfµ M1P^Í5P1Ë ÒRÑ ÌÐË�: Ê M9Ë ÒRÑ ¿�A�C��
���Ï 5 Ë ÒRÑ � A(C��� Ï 5 0FÎ M>ÍOH Ê Ì ÎTd-Ê M G Ë�Ì ÊXÎ P Î 7cÌ�ÌÐË�: Ê M�� È ¯O�N�L£��S�1�N�0�J�/���c� }�B ��� � � <�]Ò�Î M Ñ<Ê MgÍ Î0Ñ<Ê Í Ê M85 7 Ò<Ê Í1H ÊCÏ¸Î�D�G�Î ÌÐËNM47 UXÊSÑ G HRË�P ÊCÑ 7 W�Ê M Ê�Ò�Ï¸Ê������������"}2d-Ê HRË Ñ Í ÎxÏ¸Î 5 D
G 3<Í Ê Í1H Ê�I Ë Ï ´QP Ï ËTÍOÍ Ê M47 ÒF9?Ï¸Î»Ê ¾ Ï 7 ÊSÒ Í1P 0FÎ M Ê Ë Ï H�ÌÐËE: Ê M <Ln 7 Ò�Ï¸Ê 5 Î P^Í Î10 Í1H Ê~Ò ËNÍ83<M1Ë�Ì�P Î 7cÌ�P43<M 0 Ë Ï¸Ê
POÌ Î1G�Ê PpËTM Ê[Ò<Î Í Ê I G�ÊSÏ Í Ê�Ñ Í Î�I�Ê ÌÐËTM 9�Ê M Ê ÌÐËTÍ87 J�Ê Í Î Í1H Ê[d Ë J�Ê Ì Ê�ÒF9 Í1H }<d-Ê 7 Ò 7VÍ87ÐË�ÌcÌK: ÎYÒ ÌK: Ï¸ÎYÒ P47 Ñ<Ê D
M Ê�Ñ Í1H Ê P47 ÒF9 Ì Ê D P Ï ËNÍOÍ Ê M87 ÒF9 Í Ê M45 0FÎ M Ê Ë Ï H�ÌÐËE: Ê M < h ÎYÒ P47 Ñ<Ê M87 Ò9 ÍOH Ê5µ M1P^Í D�Î M Ñ<Ê M!M1Ë Ñ 7ÐËNÍ47 J�Ê ÍOM1Ë Ò P 0FÊ M
P Î Ì 3<Í47 ÎYÒ#} Í1H Ê Í Î Í°Ë�Ì I Ë Ï ´QP Ï ËTÍOÍ Ê M ÊSÑ G�ÎTd-Ê M(¿ �3l3 O�c!U Ï Ë ÒNI�Ê~Ê I G M Ê POP Ê�ÑNI :CÍ1H Ê P43�5 Î10 ËAP43<M 0 Ë Ï¸ÊÏ¸Î 5 G�Î�Ò<Ê�Ò Í�Ë ÒRÑ Ë~P83 I P43<M 0 Ë Ï¸Ê�ÏJÎ 5 G�ÎYÒ<Ê�Ò Íf� ¼ ¢Q�»º } ��¦�¦ ? Ë � �

¿ �3l3 O�c!U Ct¿ �?2?$3l3 O c!U7E�¿ �? A!3l3 O�c!U Z ?A< iR�e_
d H Ê M Ê���� 7cP"Í1H Ê G�Î ÌÐËTM87 U ËNÍ87 Î�Ò P^Í°ËNÍ Ê P9Z � � Î M ²5² _ } ÍOH Ê P43<M 0 Ë Ï¸Ê9Ï¸Î 5 G�Î�Ò<Ê�Ò Í I�Ê 7 ÒF9 7 Ò ÍOH Ê 0FÎ M85 �

¿ �?2?&3P3 O c5U�C �!#" ��$&%('*) � � ',+.-0/213'546738:9�;=< 73P3 ;
$ � + 7 / O � � Q�R>T O c!U
UT?> Z ?A< i B _

Ë ÒRÑ Í1H Ê P43 I P43<M 0 Ë Ï¸Ê`Ï¸Î 5 G�ÎYÒ<Ê�Ò Í I�Ê 7 ÒF9gÊ I G M Ê P1P Ê�Ñ�I :��

¿ �?dA!3l3 O c!U�C KYXoQ O�c!U
KYX6QZO c e>U3@ 9 e 3P3 @ e 9 3l3 " �

'BA&CEDFHGJIJK�LHMON ¿ �? A 9 3l3 O c eNU Z ?A< i�i�_

d H Ê M Ê ¿ �? A 9 3l3 O�cSeNU#7cP 9 7 J�ÊSÒ I : � aL3RËNÍ87 ÎYÒ ?A< i B Ë G�G Ì 7 Ê�Ñ Í Î ÍOH Ê G Ë�Ì ÊXÎ P Î 7cÌ Ï H�ËNM1Ë Ï Í Ê M87cP^Í47 Ï P/Ë ÒRÑ cSe
7cP>ÍOH Ê ÍOM1Ë Ò P4567VÍOÍ Ê�Ñ Ë ÒF9 Ì Ê Í Î ÍOH Ê G Ë�Ì ÊXÎ P Î 7cÌ Ô P/P43<M 0 Ë Ï¸Ê=<

|�7 Ò Ë�ÌcÌK: } Í1H Ê�G H�Ë�P Ê0Ñ 7 W�Ê M Ê�Ò�Ï¸Ê�I�Ê Í d�Ê�Ê�Ò � � Ë ÒRÑ ²5² P87 9�Ò Ë�ÌcP Ï¸Î 3<Ì Ñ+I�Ê�d M47VÍOÍ ÊSÒ)0 M Î 5� aL3RËNÍ87 ÎYÒ ?A<CB ¦ÃË�Pf�¡�#�T�����[�J�-���c� }AB ��� ? �
�P�#�����Q� C ; F����SR F���� ; C

; GJI6K&LNMBO ¿ �? A �#� QSR>T�O F A � U
¿ �?2? �#� E�¿ �? A ��� K XoQZO F A � U U R GJI6K&LNMBO ¿ �? A ��� QSRNT O F A � U

¿ �?2? �:� E3¿ �? A ��� KYXoQ O F A � U U ; Z ?A< i ? _
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d H Ê M Ê ÍOH Ê�G HRË�P Ê(F A � 0FÎ M~ÍOH Ê H Î M87 UXÎYÒ Í1Ë�Ì G�Î ÌÐËNM87 U ËNÍ47 ÎYÒ 7cP Ï Ë�Ì Ï 3RÌÐËTÍ Ê�Ñ 0 M Î 5 � aL3�ËNÍ47 ÎYÒ ?A< i � <
O H Ê G H�Ë�P Ê J ËNÌ 3 Ê 0FÎ M>ÍOH Ê J�Ê MOÍ47 Ï ËNÌ G�Î ÌÐËTM87 U ËNÍ87 Î�Ò 7cP Î1I Í1Ë�7 Ò<Ê�Ñ 3<P87 Ò9

F A � C F A �SR F A � � Z ?A< iY«Y_

d H Ê M Ê F A �#� 7cP*ÍOH Ê G H�Ë�P Ê>Ñ 7 WLÊ M ÊSÒRÏJÊ-Î10 ÍOH Ê�Ï¸ÎYÒ ÍOM87 I 3<Í87 ÎYÒ I Ë Ï ´QP Ï ËNÍOÍ Ê M Ê�Ñ ËNÍ2ÍOH Ê P1Ë Ò<ÑD�G Ë�Ì ÊXÎ P Î 7cÌ
7 Ò Í Ê M 0 Ë Ï¸Ê=<Y� Í-P1H Î 3RÌ Ñ-I=ÊpÒ<Î Í47 Ï¸ÊSÑ Í1H�ËTÍ d�Ê H�Ë Ñ Í Î[ÏJÎ�Ò P47 Ñ<Ê M F A � ��Ñ<Ê M87 J�ÊSÑ60 M Î 5 |�� O �qP47 5�3<ÌÐË D
Í87 Î�Ò P 7 Ò?Î 3<M>P47 ÒF9 Ì Ê P Ï ËNÍOÍ Ê M47 ÒF9 Í d-Î�D ÌÐËE: Ê M ���!� 5 ÎQÑQÊ Ì�7 Ò?Î M ÑQÊ M-Í Î Í°ËT´ Ê 7 Ò Í Î Ë ÏXÏ¸Î 3 Ò Í/ÍOH Ê 5�3RÌ D
Í87 G Ì Ê P Ï ËNÍ^Í Ê M87 Ò9�Ï¸Î 5 G�Î�Ò<Ê�Ò Í Î<ÏXÏ 3<M87 ÒF9 ËNÍ�ÍOH Ê P1Ë ÒRÑD�G ËNÌ Ê�Î P Î 7cÌP7 Ò Í Ê M 0 Ë Ï¸Ê ���#�T�����~�J�-���c� } B ��� ? � <

|>7 9 3<M Ê ?A<CB�? ËgP83F565�ËNM47 U�Ê P�M Ê P83<ÌVÍ1P G M Ê P Ê�Ò Í Ê�Ñ 7 Ò ���#�T�����g�J�>���c� }�B ��� ? � Ë ÒRÑ³Î1I Í°Ë�7 Ò<Ê�Ñ 0 M Î 5
Í1H Ê P47 ÒF9 Ì Ê2D P Ï ËNÍ^Í Ê M87 ÒF9C���!� 5 ÎQÑ<Ê Ì�Ë�Ì ÎYÒ<ÊY}#d 7VÍ1H Î 3<Í`Í1ËN´7 ÒF9 7 Ò Í Î Ë ÏXÏ¸Î 3 Ò Í[|�� O � P47 5�3RÌÐËTÍ87 ÎYÒ P
Í1H 3RP Ò<Ê29 Ì ÊSÏ Í47 ÒF9 5 3RÌVÍ87 G Ì Ê P Ï ËNÍOÍ Ê M47 ÒF98ÊXWLÊSÏ Í < K9PgPOH ÎTd�Ò 7 Ò �¡�#�T�����C�J�`���c� }%B ��� ? � } Í1H Ê P47 ÒF9 Ì Ê2D
P Ï ËNÍOÍ Ê M47 ÒF9?���!� 5 ÎQÑ<Ê Ì µRÒRÑ P(Ë�5gËTIF7 5�3�5 J Ë�Ì 3 ÊfÎ10 � � 0FÎ MpË G Ë�Ì ÊXÎ P Î 7cÌ�M Î 3 9 H Ò<Ê POPp¿!3��~� <��AÏ 5d HF7cÌ Ê Í1H Ê>Î1I P Ê M J�Ê�Ñ G H�Ë�P Ê�Ñ 7 WLÊ M ÊSÒRÏJÊ>Î�Ò?n Kpo 7 5�Ë 9�Ê P;7cP!ËNM Î 3 ÒRÑ-��� � Z Ï 0 < �¡�#�T�����p�J�2���c� }=B ��� ? � _ <
� Ê Í1H Ê�Ò POH Îed-Ê�Ñ Í1H�ËTÍ(ÍOH Ê P47 ÒF9 Ì Ê2D P Ï ËNÍ^Í Ê M87 ÒF9m���!� 5 Î»Ñ<Ê Ì2Ë�Ì ÎYÒQÊÃÏ Ë ÒRÒ<Î ÍÇË ÏXÏ¸Î 3 Ò Í 0FÎ M9Í1H Ê~Î1ID
P Ê M J�Ê�Ñ G H�Ë�P Ê�Ñ 7 W�Ê M Ê�Ò�Ï¸Ê=<

|>7 9 3<M ÊN? < B�?�I POH ÎTd P?ÍOH�ËNÍ ����������� P^Í^M ÎYÒF9 ÌK: 7 Ò�Ï M Ê Ë�P Ê P8ZÂË�Ì 5 Î P^Í ��� ��0FÎ MmË@P83 I P43<M 0 Ë Ï¸Ê
M Î 3 9 H Ò<Ê POP Î10 ¿!3��[� <��×Ï 5A_ d H Ê�ÒxÏ¸Î 5 I 7 Ò 7 Ò9 Í1H Ê P47 ÒF9 Ì Ê D P Ï ËNÍOÍ Ê M87 ÒF9½���!� 5 ÎQÑ<Ê Ì d 7VÍOHx|�� O �
P47 5�3RÌÐËNÍ47 ÎYÒ P <AO H Ê P Ê M Ê P43RÌVÍOP	7 ÒRÑ 7 Ï ËNÍ Ê ÍOH�ËNÍ9Í1H Ê 5�3RÌVÍ47 G Ì Ê P Ï ËNÍOÍ Ê M47 ÒF9 Í1H�ËTÍ ÎQÏ�Ï 3<MOP(ËNÍ9Í1H Ê P1Ë ÒRÑLD
G Ë�Ì ÊXÎ P Î 7cÌ d�Ê Í	7 Ò Í Ê M 0 Ë ÏJÊ P1H Î 3RÌ Ñ I�Ê Í1ËN´ Ê�Ò 7 Ò Í Î Ë Ï�Ï¸Î 3 Ò Í d H Ê�Ò8Ï¸Î 5 G 3QÍ87 ÒF9 ÍOH Ê I Ë Ï ´»P Ï ËNÍ^Í Ê M87 Ò9Ï¸Î»Ê ¾ Ï 7 Ê�Ò Í1P(¿ �?2? Ë Ò<Ñ ¿ �? A 7 Ò0� aL3�ËTÍ87 ÎYÒ P ? < i B Ë Ò<Ñ ?A< i�i <�� Í d-Î 3RÌ Ñ Í1H Ê�Ò P87 9�Ò 7 µ=Ï Ë Ò ÍOÌK:Q5 Î»Ñ 7 0 :
Í1H Ê`Ï¸Î�D�G=Î ÌÐËNM87 UXÊ�Ñ G H�ËNP Ê�Ñ 7 W�Ê M Ê�Ò�Ï¸Ê=<
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Eps = 8.07, IEM + FDTD
Eps = 14.2, IEM + FDTD
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�]Ò ÍOH Ê G M Ê�J 7 Î 3RP/P ÊSÏ Í87 Î�Ò#}»d�Ê H�Ë J�Ê POH Îed�Ò ÍOH�ËNÍ/Í1H Ê G H�Ë�P ÊÇÑ 7 W�Ê M Ê�Ò�Ï¸Ê �P�#�����Q� P87 9�Ò 7 µFDÏ Ë Ò ÍOÌK:�7 Ò�Ï M Ê Ë�P Ê P d H Ê�Ò Í°ËT´7 ÒF9 7 Ò Í Î Ë ÏXÏ¸Î 3 Ò Í F A � � J Ë�Ì 3 Ê P Î1I Í°Ë�7 Ò<Ê�Ñ 0 M Î 5 |�� O �lP87 5 3RÌÐËNÍ87 Î�Ò P <�]ÒAÎ M Ñ<Ê M�Í ÎÃÏ¸ÎYÒQµ M85 ÍOH Ê 5 3RÌVÍ87 G Ì Ê P Ï ËNÍOÍ Ê M47 ÒF9 I=Ê 7 Ò9 M Ê P G=ÎYÒ P47 I Ì Ê9Î�0 P43 Ï HmË Ò 7 Ò�Ï M Ê Ë�P ÊY}Yd�Ê POH�Ë�ÌcÌ
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Fig. 11a, incidence angle 20o
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Fig. 11b, incidence angle 20o
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Fig. 11c, incidence angle 30o
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Fig. 11d, incidence angle 30o
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Fig. 11e, incidence angle 40o
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Fig. 11f, incidence angle 40o
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IEM + Multiple Scattering ΦHH-VV Distribution
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; F�QH=OFTV=Y5F	=�<�Y5K]FPE Q v�KSHE'FUFK<]K�QBL>=.L�Q)K�v	=�Y?<�v�QVL>=�E!FK<h<]KM=�S�Q)KS,=]FJ<�X�vBC�N5CFXMY?IUS!FK<lE!FPG�L%KS(=OF ��^
N5C<GfY5FBGHG'F;g/EZc _ FJ<fE!F E!C<N�v	=Y5K]F�h�o�]3FK<:rICF=�V#L%KY5C�GH<fNnYWG�v�LRYG=OFK<fE'F�<�S,=�r/L�QSF;gp=]FTQ�vK=kv�FJ<}QVL@=iN5FK<���)�QfC!FK<
=OCFSZX�FK<<S(=YN Q YnV#LRX�FL] �a[�^�]�E!F+NML��KY�XMS,=]F  o y<h�<]C<GZK�QVL@=]KY5FBNWN5FTVRFBGZK2=]F�Q)CMS�e�F	=OKOFK<�E!F <�LRw�N5F+Q)FVIUSfY N
Q)CMV�QHK]F9KOFBGUSlE!F3NML�=kvK<OC�NnS!KY5C<G+E'FJ<7Q�LRQHKOFTS,=M< CFQ!KY?IUS!FK< N N5FK<0=OFBGHElEfY �#Q-YWN5FTVRFBGZK�EZv�KOFaQ)K.LRwHN5FJ<0<�S,=7N5FK<
YnV#LRX�FJ< e�Y?<�Y�w�N5FK<lg � ] | �_[ih�o � SdQSC�GZKM=�L�YG=OF N NML�<Y�X�G�L%KS(=OF+E!FK<YEZc _ FK<�FK<]KsQSNML�YG=]FTVRFBGZK�YWE!FBGZKY*��LRw�N5F
<�S,=9NMLtQ)CMV�QDCP<�Y5K�Y5C<G�KM=�YMQfC,=OCMV�Y?IUS!FW] �a[�^�] g wxY�^
rb=�vKIUS'FaGHQSF1F�KAV~S!N5KY�^
QDC<NML>=YnV�v�KM=�Y?IUS!F�h�oz]3CMV�QVL>=�v�FK<
!PNML#KM=A)J<:r/L�Y�w�N5F EZc'G�LRV=Y?IUS!F EfS <�Y�X<G�L%NB<S(=+N Q YnV�LRX�F � ^ ] � [ N Q)FK<tE!C<GHG�vBFK<7=OFBGH<]FTY�X<G!FBGZK7<�S,=+N5FK<
EfYnVRFBGH<�Y5C<G,<fE!FK<�YG=M=kv-XMSHNML@=�Y5K�vK<eE!F�<S(=�r/L�Q)F�=OFBG�Q)C<G<KM=�v�FK<To ;2Q F��PQ�L�Q+Y5K�vbE'FJNML =�v�KM=]C'EfY� �SH<�Y5C<G&v�K.L�G<K
CFQHK�YnV=Y?<kv�F~QVCMS,=lE!FK<V=S�X�CP<�Y5K�vK<�QH=]C!QfC!FK<+E!FRNMLUN5C<GZXFS!FTS,=+E Q C<GHE!F N NML�rICF=]KOF <Y�X�G�L%KS(=OFJE!FK<k��N5C<GH<
CFwr<]F	=�e�vBF <�S,=lNMLTQ)CMV�QVCP<�Y5KY5C<G ] �a[�^�] g wVL�GHE'FJ<s] F�K ; h�YWGHEZY?IUS!F=S!G!F =SZX�CF<Y5KkvRE'Fj<�S,=kr/L�Q)F�YnVu^
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T ZX�4 A ��� � ����� � &MX _2* 
 T X _ T ZX�4 A ��� � ������A

QDCF=]K.L�G<KOFPg QH=�vK<]FBG�Q)FkE!FkQ�L�YWNWN5CMS(E N V=YMQ\=OC�^R=]FBNnY5FTr.h�oUlfF Q�NnSH< N NMLRQ)CMV�QVCP<�Y5KY5C<GUK5=YMQfC,=OCFV=Y?IUS!FV=kv-e=)BN5F
IUS!F#N5Fj<Y�X�G�L�ND=�v�K5=OC'EfY� �SH<kv=QVL>=bN5FK<L<]KM=SHQSK�S,=OFK< ��N5C<GfY5FBGHG'FJ<kLRQfQVL@=�L�%MK Q�NnSH< rICF=OK]FTVRFBGZK QDCFS,=�N5FK<
Q�L�G�L�SeE ��� F�K5�,� FBG�wVL�G!E!F ; IUS Q FBG�wVL�G!E!F�]\o ; LL=�v�KM=]C'EfY� �SH<�Y5C<Gj<]FTVsw�N5FfE!C<G�Q}Q�NnSH< <]FaG,<Y�wHN5F
!pNML wVL%GHE!F ; g �
	 � � Q+VUhhIUS Q !pNML wVL�GHE'F ] g �
	 � Q+VUh QSF[IUSfYW<�Y�X<GfY*�HF[IUS!F�NML EfYnVRFBG�^
<�Y5C<G~E'FJ<�YG=5=�v-XMSHNML@=�Y5K�vK<�E'F <�S,=kr/L�Q)F;FK<OK~Q�NnSH<uQH=]C!QfC!FTE!FdNML eUYWGZX�K.LRYWG!FTE'F�Q)FBGZKYnV�)�K5=OFK<�IUS!FTEfS
Q)FBGZKYnV�)�K5=OFMo ;�Q LRwr<]FBG�Q)FPE!Fc<Y�X�G�L%KS(=OF <�S,=�N5FK<�E!C�GHGZv�FK< � ^ ] � [{g£wVL�G!E!F � N ��	 � Q+VUhiFBK�N5FK<
CFwr<]F	=�e%L%K�Y5C<GH<KVRFBGZv�FK<�<�S,=oN5F�KOF	=M=�L�YWG;g�j�C!C�K]C'h7Q)C<G��H=�VRFBGZK9Q)FK<B=kvJ<�SHN5K�L%KY<To � YWGH<�Y N N Q YnV#LRX�F	=Y5F�=.L�E�L>=
VRC<G<KM=OF�SHG&QDC�K]FaG<KY5FBNqYnV�QDCF=]K.L�G<K}QVCMS,=fNML�Q�L@=OK]CFXF=.LzQrCfY5FkE'Fh<]KM=�S�Q)KS,=]FK<}XFv�C<N5C�XMY?IUS!FK<YE!F�<�S,=�r/L�Q)F
Q�L@=.L�QSKkv	=Y?<kv�FJ<¢QVL@=�SHG'F�rICF=OK]F+=�SZX�CP<�Y5K�v�QDCMS(=�N5FK<�wVL�G!E!FK< ]}F�K ; Q)CMV�QVL>=.L%K�Y�e�FTVRFBGZKoLRS(E <�ce<OKA)TVRFK<
CFQHK�Y?IUS!FK<oQSNMLA<M<�Y?IUS!FK<To�geC�KOC�GH<�FBG���GhIUS!F�NML <]KM=�S�Q)KS,=]F�IUSZY!LRQfQVL@=�L�%MKB<]CMVsw,=OF�<�S,=�N5FK<KYnV#LRX�FK<�=.L�E�L>=
F�K wH=�YWNWNML�GZK]FJFBG e�Y?<�Y�w�N5F�YWG!EfY?IUS!F�SHG Vuv�Q�L�GZY?<VJFRE!F =kv��!F	E�Y5C<G <�Q�v�Q+SHNMLRYG=OFRG!Fq=]FBGde�CzcZL%GZKlL�S�Q+SHG
<�Y�X<G�L�N�e�F	=Y<1N Q L�G<KOFBGHG!FRg£Q�LA<�E!FV=�v�KM=]C'EfY� �SH<�Y5C<GDh�Q)F IUSZY	Q)CF=M=]FK<�QVC<GHE !�NML#QH=�vK<]FBG�Q)F+E Q SHG!F <�S,=�r/L�Q)F
EfSHGHL�YG=OFeNnY?<M<]F�F�K3Lzwr<]CF=�wVL%GZKOFMo � YWGH<�Y N wxY5FBG IUS!FeEZv�KOFaQ)K.LRwHN5FJ<�<S(=�N5FJ<�YnV#LRX�FJ<Ke�Y?<�Y�w�N5FK< N Q)FK<�v-QVL�Y?<M<]FK<
rICF=�V#L%KY5C�GH<YEZSHG�L�YG=]FJ<+<]C<GZKOv-XZL%N5F{VJFaG<K�YWE'FaG<KY*�VLRwHN5FJ<1FBG YnV�LRX�F	=Y5FV=�L�E�L@=To
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�_�����2 o ��� � - � �HX%&MX%( ` - _ T\_ Z/& T 4 T�`k* - _r_ $ T�` �f� U\�p� �¢��� � a U T Z a � :���Uj* $ ` (pZ T � � S X 0 = * X * (
T ZX�4 A ��� � ����� � &MX _2* 
 T X _ T ZX�4 A ��� � ������A

; FdE!FTS(EZY*)TVRF[<�Y5KOFTE Q vBK�SHE!FdFK<]K#Q�L@=.L�Q)KkvK=�Y?<kv QVL>=�E!FK<q<]KM=�S�Q)KS,=]FK<�X�vBC�N5CFXMY?IUS!FK<JQ+YG=.Q+SHNML�YG=]FJ<
L%��FTS,=�L�GZK]FJ<#E'F�GHL%KS,=]F\NnY5KYC!C<N5C�XMY?IUS!Fcg£QHNnY?<=vK=]C'EZvK< N Q�r�o8�KY�XMS,=OF  o � hpo | CFS!KUQ)CMV=VRF`N5Fs<Y5K]F � N
Q)FBNnSfY�^ Q+Y1LtvBKkv�<kvBN5FaQ)KY5C<GHG�v QVCMS,= <OFK<~YWGZK�v	=A�BKM<sXFv�C<N5CFXFY?IUS!FK<kF�K�Q�L@=]KOCFXF=�LRQrCfY?IdS!FK<{o ; FK<RL�GHL�N�c(<]FK<
=.L%EfY5CMV�v�KM=�Y?IUS!FK<KQ,=�vaQ�vaE'FaG<KOFK<�<OC�GZK�v-XZL�N5FTVRFBGZK¢e%L�NMLRw�N5FK< YMQ+Y
oF]US(=�N Q YnV#LRX�FW] �a[�^�] N C�G CFwr<]F	=�e�F�S!G!F
rICF=]KOFm<�Y�X<G�L%K�S,=OFlE!FK<sL%��FTS,=OFTVRFBGZKM<eQ+YG=�Q-S!NML�YG=OFK<lgIFaGHQBL%E,=�v =OCMSZX�F%h_QVCMS,=sN5FK<�QDC<NML@=�Y?<.L�KY5C<GH<5�� F�K
�,� E!F#NML wVL�GHE'F ; o¢]�FK<m=kvK<S!N5K.L%KM< YWGHEfY?IdS!FBGZK�SHG'Fq=SZX�CP<�Y5K�v�E'F <�S,=kr/L�Q)F=YnV�QDCA=OK.L%GZKOFREfS!F !TNML
QH=kvJ<]FBG�Q)FtE'F7=OC'Q�C'FJ<�E!FiK.L�YWNWN5FsEZvaQ-YnVuvBK5=Y?IUS'FfFBG <�S,=�r/L�Q)FtQ)CMV=VJFiN5FtQSC�G��H=VJFaG<K1N5FJ<3C�wr<]FK=ke%L%KY5C<G,<
=�vaL�NnY?<kv�FK< ( _ ` (pZ/$ g�j�C!C�K]C'h�oK]�CMV�Q!KOFPK]FBGUScE!FUNML�EfYnVRFBGH<�Y5C<G�E!FK<sYG=M=�v-XMS!NML@=Y5KkvJ< =]FaGHQSC�GZKM=kvBFK< N NML
wVL�G!E!F � G Q FK<OK QVLA<1L�E�LRQHKkv�Fh!bNMLbEZv�KOFaQ)KY5C<G�FBK1NMLbQ�L@=OK]CFXF=.LzQrCfY5FfE!FiKOFBNWN5FK<_rICF=�V#L%K�Y5C<GH< N L{e�F�Q}S!G!F
KM=A)K< r/L�Y�w�N5F3EZc'GHL�V=Y?IUS!F3EfS�<�Y�X<G�L�NF=kvBK5=OC'EZY�  SH<kvMoTjoL@=�L�YWNWN5FTS,=Y< N NMLeQSCFV�QDCP<�Y5KY5C�GlK5=YMQfC,=]CMV=Y?IUS!F] �a[�^
]�YWGHEfY?IUS'F IdS!FfN5F <�Y�X<G�L�N,=�v�KM=]C'EfY� �SH<kvOQVL@=3N5FK<2<]K5=S�Q)KS(=OFK<3Q-YG=�Q+SHNML�YG=OFK<%<]FTVsw�N5FOYWGHEZv-QDFBGHE�L�G<K�E'FfNML
QDC<NML>=Y?<�L%KY5C�G�g'��cCMS ���kh�o ; F_VRC'E'F1Q)C�^
QVC<NML�YG=OFAVRFK<�S,=.L%GZK KOCMS'KOFK<7N5FJ<7Q)CMV�QDCP<�L�G<KOFK< E!F3EfY� �SH<�Y5C<G
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g <�S,=kr/L�Q+Y?IUS!F N <�SZwr<�S,=kr/L�Q+Y?IUS!FUF�K~e�C<NnSfV=Y?IdS!F�htFBKJN5F VRC E!FdQ)C<G<KM=.L�^
QDC<NML�YG=]F;Q)CMV�QH=]FBG�L�GZK�<�S,=OK]CMS!K
N5FK<�KOF	=�VRFK<�e�C<NnSfV�Y?IUS!FeF�K <�SZwH<S(=�r/L�Q+Y?IUS!F�g Q�r�oF<]F�Q)K�Y5C<G � o � h N Q)FBK]KOF:YWG,<OFBGH<�Y�wxYWNnY5Kkv	!kNML QVC<NML@=Y?<�L%K�Y5C<GQDFTS!K ��KM=]F�YWG<KOF	=�QH=kv�K�v�F�QVL@=bN5FUQ�L@=�L�Q)K�)	=OF�QVL@=]KY5FBNWN5FTVRFBGZK+FBGZrICMSfY�E!FK<�L%�RF{S(=OFTVRFBGZKY< N e�Y?<�Y�w�N5Fj<�S,=
N5FTK]F	=M=.LRYWGqo � YWGH<�Y N L�S <Y�X�G�L�N1E!F[<�S,=�r/L�Q)F e�Y5FBGZK < Q L	
 CFS!KOF	=uSHG <�Y�X<GHL�N QH=OCze�FaGHL�GZKJE!FdNML Q,=OC!QfC!F
<�SZwr<�S,=kr/L�Q)F N QSFmIUSfYt=OFBGHE�Q)FK<�rICA=V#L%K�Y5C<GH<�XFv�C<N5CFXMY?IdS!FK<YL�Y?<kvTVRFBGZKYEZv�KOFaQ)K.Lzw�N5FK<�QDCFS,=sN5FJ<YE'C<GHGZv�FK<
wVL�G!E!F ; o}]�FK<[<]KM=�S�Q)KS,=]FJ< QH=�vK<]FBGZKOFBGZK$v-XZL�N5FTVRFBGZK SHG�rICA=OK�Q)C<GZKM=�LA<]KOFpL{e�FaQ�N Q FBGde�YG=]C<GHG!FTVRFBGZK
E�L�G,<#N5FKIUS!FBN�FBNWN5FK< <OFdKM=]CMSZe�FBGZKTo_]�CMVuQVL@=.L�KY�e�FTVRFBGZKRL�S(EqQ�L�G�LRS(E ��� F�K2�,�0wVL�G!E!F ; E!F�NML
Q)CMV�QDCF<Y5K�Y5C<G�] �a[�^�] N NML�rICF=OK]FlQ)C<GZKM=�Y�wxS!K�Y5C<G#CFwr<]F	=�eFv�F�QDCMS,=�NMLsQDC�NML@=Y?<�L%K�Y5C<G ��� E!F+NML#wVL�GHE'Fs]
YWGHEfY?IdS!F�SHG'FL=�SZX�CP<�Y5Kkv+FaGMe�YG=OC<G!G�L�GZK]FhQ�NnS,<Or/LRY�w�N5F#g E!FkN Q CA=�E,=]FkEfS�Q)FBGZK�YnV�)�KM=OF�h�Q)C<G<KM=.L@<OK�L�GZKeLTe�FaQ
Q)FBNWN5F+E!FK<W<]KM=�S�Q)KS,=]FK<�XFv�C<N5CFXFY?IUS!FK< vBK�SHEfY�v�FK<To�]3F =�vK<�SHN5K.L�KYFK<]KsQ)C<G �H=V�vhQ�L@=eNML~rICF=]KOF+EZc'G�LRV=Y?IUS!F
CFwr<]F	=�e%LRwHN5Fh<�S,=iN5FK<sE!C<GHGZv�FK< � ^ ] � [ Q�NnS,<7<]FBGH<�Y�w�N5FK<iL�SeE[=S�X�CP<�Y5K�vK<sE!Fh<�S,=�r/L�Q)F Q)FBGZKYnVuvBK5=Y?IUS'FJ<
FBG[=�L�Y?<]C<GdE!FkN5F{S(=Or/L�Y�w�N5FlN5C<GZXMS'F{S(=sE Q C<GHE!FUg � 	 � Q+VUhpo¡]3FBKeF�E'FTV�Q�N5F YWNWNnSH<]KM=]FlNML�Q�LRQVL�Q+Y5K�vlE!FK<
KOFaQfCHGfY?IdS!FK<m=.L�EHL@=�QDCMS(=�NMLTEZv�KOFaQ)KY5C<G F�KbNMLdQBL>=OKOC�XF=.LRQHCfY5F�XFv�C<N5CFXMY?IUS'FRE!F <�S,=�r/L�Q)F�FBGcQSC�GZKOF�E'K]F
L@=�YWE!F N N ! C��TN5FJ<eQ�LRQHKOFTS,=M<YCFQHKY?IdS!FK<eQ�NML@<Y<�Y?IUS'FJ<+< Q L{e=)	=OFBGZK�YWGH<�S �j<�L�G<KY<To
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T ZX�4 A ��� � ����� � &MX _2* 
 T X _ T ZX�4 A ��� � ������A

; F <�Y5KOF � g��KY�XMS,=OF  o ��^ h�Q)CF=5=OFK<kQDC<GHE ! S!G NnY5KUE!F =�Y�e�Y*)	=OF\LA<M<�vaQfCZv�F <�Y5KSZv ! �/��_ V L�S
gsCA=�E�^n��<]KbE Qy� _ 
 CMS	
 K N !$Q,=OC EZYnV�Y5K�v�E'FPNML[<kv-QVL@=�L%KY5C<G FBGZKM=]F#N Q � G�QfCfYG=YoFBKkN Qy� E,=.L@=ToB]US(=�NMLdQ)CMVu^
QDCP<�Y5K�Y5C<Gs] �a[�^�] N C<G$QVF{S'KsC�wr<]FK=ke�F	=OS!G!FlKM=�)K<�rICF=]KOF =�v�K5=OC'EfY� �SH<�Y5C<G�IUSfY N Q)C<GZK5=.L�YG=]FTVRFBGZKYL�S(EdQ�LA<
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QH=kv�Q�vBE!FBGZKM< N G!F QH=OC�e�Y5FBGZK#QVLA< E Q SHG QHCZvBG!CMV�)BG!F;E'Fc=SZX�CP<�Y5K�vUE'F�<�S,=�r/L�Q)FMo2��G}F- DF�K N N Q LRwH<OFBG�Q)F
E!F <Y�X�G�L%KS(=OF�FBG e�Y?<�Y�w�N5F\g � ] | �_[thtE!FK<�QfC!FBG�L�S(E�Q)C<GH<�YWEZv	=�vK<Pgp=OF-Q¡v	=kvJ<�Q�L@=�N5FK< �})aQfC!FK<@hiF�K�N5FK<
EfY� ¡v	=OFBGZKOFK<lCFwr<]F	=�e%L%K�Y5C<GH<�VRFBGZv�FJ<�<�S,=�N5F#K]F	=M=.LRYWG gmj�C!C�KOC'h N rIC�GZK�v�K.L%KbE Q SHG!Fc<�S,=�r/L�QSF#K5=�)K<bNnY?<M<]F
=OFaQ)CMSZe�FK=]KOFJE!Fq<�LRwHN5F ��G F�Km<]F�Q N r/LTe�CF=.Lzw�N5F�!;NML�Q¡vBGZv�KM=�L%KY5C<G�E!FK<+C<GHE!FK< =�L�E�L@=tF�KlE!C<G�Q !;N5F{S(=
YWGZK]FK=�L�Q)KY5C<G�L{e�FaQeE!FK<<]K5=S�Q)KS(=OFK<3FBGZrICMSfY5FK<To � YWGH<�Y N N Q CF=Y�XMYWG'FfEZS�rICA=OK <�Y�X<G�L%N�=kv�KM=OC EfY�  S,<�veCFwr<]F	=�eFv
E!CMY5K�^FBNWN5F&��KM=OF+=]FaQ�C'FK=�QfCZv�FeE�L%GH<�N5FW<]CMSH<�^l<]C<NHQ)CMV=VRFYNMLlQ)CMV#wxYWG�L�Y?<]C<G E!FK<9F- DFBKM<9E'F =�SZX�CP<�Y5Kkv�F�K�E!F
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Volume Scattering

HH, alb = 0.1
VV, alb = 0.1
HH, alb = 0.3
VV, alb = 0.3
HH, alb = 0.9
VV, alb = 0.9
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Volume Scattering

HH, eps = 3
VV, eps = 3
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VV, eps = 9

HH, eps = 15
VV, eps = 15

	�
��� P 8 � J � * ��
)����
5�7���2���% ��
���
5
#�$����� ���)�7��� �� ����% ���� �� 6&������
5�7��� ���% ������� ��
���2
%����=�&%(3�T�

5
)���&�2$��- 
#�v6&������T��
��!&1
5���&�2 ��8 ; 	 : /.�(+�?.< ��%e ��3�.�OJ)K�M�: /.�G��+��

7 Z6jUr q ` X j.Z X c `kji`A7 i� 9�9 6A]bZ q 0hf>1"f X ji``m+0qf q e>w4Tbmi`�`=*he0h` q 0vrU*l` X evrd`` X =:w � m+0l` P 8 � P 8 cp`=*)0vr��
*>mI]9e\ZBe5*uskf X e10l` X e 2 ]9f � w4T mi``su` X e 2 Tbmi`
]9`�cgf `=O6c w9` X erji`V0>rTe10lf0jxwbajm(*>w9f X p@f@] mxs�w4Tbmi`�Z7m � su` X el`
ZYp@`_c�]bZ q 0hf>1"f X ji``m+0yf q e�w4T mi` 8.WYX `Ra `Te 2 ]bZ q 0lf>1"f X ji``m+0}f q e>w4Tbmi`Z(m � sk` X e\Z X e 2 ]-,�f X ji`.w X c w^ji` X el`w X el`=0)Z � w9e}ZYp@`_c m X `�Tbm.Z X e�w9evr{ji`{jxwbajm(*l`Ym<05* q ] m(*"w s q fb0he)Z X eh` 2 ficTcdZL*�w9f XIX Z X e�m X 1"fb0leh`a0>rTeX0hf0jxwF1 �
1<m(*>w9f X j0`3p@f@] mxsu` 8 c�` q ` X jIZ X e 2 w^]L`S;Uw4*lel`�m X `s] w s�w9el` q .�H<*>w4Tbmi`�j.Z X *�]9`scTZ�*i0>rT`d] c fb010l`=* q f X j.Z X e
e�H q w4Tbmi``su` X e<6�]bZ q 0hf 1"f X ji``m+0aji` q r X rdeX0\Z'e>w9f X � 9 ji`r]-,�f X ji`^0)Z:j.ZL0 2 Tbmxw jUrTel`=0>s�w X `]bZ q 0hf 1"f X �
ji``m+0rZ(mA�>ji`d] 6
j0`�]bZ�Tbm0`_]^]9`�]bZ Tbm.Z X e�w9evrAj:, r X `C0 � w9`Ajxw4* q f X w nI]9`6`U*leeX0hf q 1GZ(w n.]9` q fGm+0 q `C0�su`TeheX0h`m X `?0vrdeX0hf0jUwba�m(*>w9f X j0`kp:ft] mxsu`�`COAcTZ@c ` 8 @ ].Z qxq ZR0\ZBzbeoj0f X c m X `RaL`deYj0`�*)Z'e�m<0\Z'e>w9f X jxm�cgf `=O6c w9` X e
7 i� 9�9 q fGm+0�m X�q ZL0\Z(sftdeX0h` ��8 ; 	rc fb010l`=* q f X j.Z X e 6{]bZ q 0hf 1"f X ji``m+0pji` q r X rTe10)Z'e�w9f X j.Z X *p]9`ks�w^] w9``m
c f X *>w^jUrC0>r 8 = w X Z:]9``su` X e 2 q ZL0qZ X Z:]9f � w9`�ZYp@`_c{]-, `RaL`deyfon3*l`C0>por q fom+0q]-,7Z'] n�rdjif 2 ]-,7Z7m � su` X e)Z'e�w9f X ji`
]bZ p'Z:]9``m+0�ji`�]bZ q 0hf>1"f X ji``m+0�f q e�w4Tbm0` X ,7Z�aL`_c eh` q Z�*�]bZ p'ZL0>wbZ'e�w9f X Z X � mI]bZ7w`0h`Aji` 7 i� 9�9 q fGm<0k]9`=*suf0j0`U*vcgf q ft]bZ(w`0l`U* 2 2 `TecM)M 2 s6Z7w4* q 0hf0jxmUw9eHm X `AjAH X Z(s�w4T mi`6ji`Ax:jTS 6 � 1 i j:, w X c w^ji` X c `u` Xq ft]bZR0�w4*)Z'e�w9f X MM `deuskfGw X *rji` �TjTS ` X q ft]bZL0�w4*)Z'e>w9f X 2)2 q fGm<0u]9`U* p'Z:]9``m+01*q0h` q fb0le>rT`=*N*>m+0u]bZ
=:w � m+0l` P 8 � P 8

��������� e����<�	��
 ������(��	G� ���������	���/	���
��G�)$ ��������� ��	���l���������)��	�� ���+��	�� ���
�!���(�

` m#"10%$`p'&C05*)(�&=**"10,+Gw4*)&S;-&`s q/. &=* q 0>r10 r2(�&234"5* 2 3�+Gm(*5$Yp6+73(*Hs8+737"10>r . , w s q +b0,"%$63/09&:(�&=* q $ �
0%$7sut;"10<&=*=(�& q &C0>s�w>"<">w pIw>">r 2 (:,?$ . n�r2(�+@&;")(�& q 0,+>1A+73 (-&Ym<0)+ q ">w4Tbm�&_*>m+0 . &=* q &=0,"<&=*)+�0;0;$�*>w>+73 3Ur;&=*q $L0 . &=* q .Ur23�+osut23�&=**(�&�(xwbajm(*>w>+73#(�& p'+ . mUs8&B(/$63(*Hm 3 s�w . w>&`m�wC3+.�+Gs8+ � t13-& 8 BD$63(* . &�0;$�*)(�&



��� � � ��� ��
	��[$(�'��� � � ����	��!�#�D&�&��]$(� � � �Rf c ��=� P

-25

-20

-15

-10

-5

 0

 0  10  20  30  40  50  60  70  80

R
ay

le
ig

h 
B

ac
ks

ca
tte

rin
g 

(d
B

)

Incident Angle (deg)

Volume Scattering
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HH, optd = 0.4
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