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Ð sÑn¯Ò ÓÔn�l)m Õ�Ö�×ºÓÔØusÚÙ�×�n�Û�Ü/nÔÝßÞ)j�kàÒ ÓÔn�l)máØ�lxÞ�j�k
n�s Þ)g¤Õ~Ò ÓÔn�l)m^Ø�â{Þ�j�k�Ò ÓÔnul�m�Øus�g�Ó�Üäã�n�s«å-k�Û�Þ�l)ÓÔãvm¹å�æRn
j�g�ÖujOk�s�k�l)Öuæ¶Ö�×ºÓ�Ø�sçnusÔh¶Þ�jÔk«Ò ÓÔnul�m�Øus�g�Ó�Üèã�nusçh%géÛ
Õ
Û�Ø�ã�g�n�Þ�k+gºs Þ)Ø·ØuÞ�j�k�l2k�×�k�Üxk�s Þ)Û/êºëJì>íNî�jÔk+Üxk�h%gºÓÔÜ·ÝTÞ�j�k
Ò ÓÔn�l)m Õ�Ö�×ºÓÔØusHÙ�×�n�Û�Ü/nÔÝ�géÛTâ�Ó�×º×�Øuâ�Ö�×ºÓÔØusÔÛTÞ�jÔn�Þ�ã�n�s¥ã�nuÓÔÛ�k
Þ�jÔg�ÛZh%géÛ�Û�Ø%ãJgén<Þ)gºØ�srÝ¨n�s-h¶Þ�j�géÛZã�nusïjÔnuÙ�Ù-k�sïå�æ¶kJð�ãJgºÞ�Õ
g�s�ÖRnRãJØ�×ºØ�l�Õ~Û�gºs�Ö�×ºk�ÞZñ<ò�óò�ô�õéö�÷¥g�s�Þ)ØRnRãJØ�×ºØ�l�Õ>Ø%ã�Þ)kJÞ+ã�Øus%Õ
Þ�g�s�Ó�Ó�ÜøÛ�Þ)n<Þ)k ñ<ò�óò�ô�õºù)÷pê ú<ì�íIî�j�kûÒ ÓÔnul�m+n�åÔÛ�Øul)åÔÛ]k�s�k�l)Öuæ
â�l)ØuÜüÞ)j�kxÖu×�Ó�Øus�géãNýÔk�×éhRØ�â�Þ�j�k�Ò ÓÔnul�m Õ>Öu×�Ó�Øus¹ÙÔ×�n�Û�Ü/n�Ý
å�Ó%ÞRÞ�jÔk�l)kþgéÛ´nïÞ�jÔl�k�Û�j�Ø�×�hÿk�s�k�l�Ö�æçÞ)jÔn<ÞRÞ�jÔkþÖ�×ºÓ�Ø�s
jÔn�Û{Þ�Ø�jÔn���k2gºs^Ø�l)h%k�l�Þ�Ø�h%géÛ)Û�Ø%ãJgén<Þ)k2Þ�j�kNÒ�Ó-n�l)muØusÔgºÓ�Ü
g�s¯Þ�j�kZÒ ÓÔn�l)m Õ�Ö�×ºÓÔØus¯Ù�×énuÛ�Ü/n�í���Øul+kJð�nuÜ+ÙÔ×ºk�Ý]gºsáâ�l�k�k
Û�ÙÔnuã�kuÝ0Þ)j�k�l)k«g�Û^náÞ�jÔl�k�Û�j�Ø�×�hçk�sÔk�l)Öuæ¶Ø�âxn�å ØuÓ%Þ����	�
 k�� ê 
<ì�â�ØulûÞ�j�k/h%géÛ)Û�Ø%ãJgén<Þ)gºØ�s¹Ø�â]Þ)j�k+Ó�ÙÔÛ�gº×�Øus´Ü+k�Û�Ø�s
g�s�Þ)Ø+Þ
o�Øxj�g�Öuj�×�æ Õ�k�s�k�l)Öuk�Þ�géã¨å Ø�Þ�Þ�Ø�Ü Ò ÓÔn�l)m%Û�í Ð ãvj�Ø�Ø�Û�k
Þ�jÔkRÓÔÙÔÛ�g�×�Øus Ü+k�Û�Ø�srÝ��NÝHâ�Øul¹Û�gºÜxÙ�×�g�ã�g¤Þ
æ�Ý"Û�g�sÔãJk«gºÞ¹g�Û
j�k�n�� æ�nusÔh�g¤ÞvÛ�å�gºs-h%gºsÔÖ+k�s�k�l)Öuæ/géÛ�×én�l)Öuk2ãJØuÜxÙÔnul�k�h/Þ)Ø
Ø�Þ)j�k�lNÜxk�Û�ØusÔÛNÛ�ÓÔãvj¦n�Û"Þ)j�k4Ù�g�ØusáØul¥Þ)j�k������ opj�géãvj
h%géÛ�Û�Ø%ãJgén<Þ)k4â5n�Û
Þ�n�s-hþn�Þxl)k�×én<Þ)g���k�×�æ¯×ºØ<o Þ�k�Ü+Ù k�lvn<Þ)Ó�l)k
ê ��ì>í 
 Ø�l�k�Ø��uk�l�Ý]g�sÚnusþk�ð�Ù k�l)g�Ü+k�s Þ+opj�géãvjÚÙ�l�Ø%h%Ó-ãJk�Û
n��uk�l)æZj�g�Öuj¹Þ)k�ÜxÙ k�lvn<Þ�ÓÔl�kxÒ ÓÔn�l)m Õ�Ö�×ºÓ�Ø�s¹Ù�×énuÛ�Ü/n�Ý Þ�j�k�����Oopg�×�×Tå�l)k�num�h%Ø<ops^n<ÞHn+â5nuÛ�Þ�k�lûl)n�Þ�k¥ã�ØuÜxÙÔn�l)k�h�Þ)Ø
Þ�jÔk��änusÔh¶ØusÔ×ºæÚnRâ�k�o®Ø�â2Þ�jÔk�������� Û�opg�×�×ûÛ�Ó�l���g��uk�í
î�j�géÛHÜxnumuk�ÛûgºÞ"jÔn�lvh^â�Ø�lHÞ�j�kxkJð%Ù k�l)gºÜxk�s�Þvn�×�g�Û�ÞHÞ�Ø^h%kJÕ
Þ�k�ã�Þ&Þ�j�k������´g�s¥Ø�l)h%k�l�Þ�ØHãJØ�s%ýÔl)ÜçÞ)jÔn<ÞIn¨Ò ÓÔnul�m Õ>Öu×�Ó�Øus
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Ù�×énuÛ�Üxn�jÔnuhàÜxn�Þ�k�l�gén�×�gºt�k�h�íMLûs¹Þ�jÔkSØ�Þ)j�k�lHjÔnusÔh�Ý Þ�j�k� opg�×�×&Û�Ó�l���g��ukHÞ�jÔk¥j�g�ÖujZÞ�k�ÜxÙ-k�l)n�Þ�Ó�l)k"Ø�âIÞ�jÔkSÒ ÓÔn�l)m Õ
Öu×�Ó�Øus«Ù�×énuÛ�Ü/nZn�sÔh´Þ�jÔk�l)kJâ�Øul)kxg¤Þ¥opg�×�×ßå k/k�nuÛ�æ^Þ)Ø¹h%kJÕ
Þ�k�ã�Þ�í 
 Øul)k�Ø���k�l�Ý�Þ�j�k¥ÓÔÙÔÛ�g�×�Øus¹Üxk�Û�Øus^géÛ¨Û�Ü/n�×�×Tg�s¹Û�g�t�k
ãJØ�Ü+Ù-n�l)k�h·Þ�Ø4Þ�j�k������ Û�Ø�gºÞ2s�k�k�h�Ûûn4j�g�Öuj�k�lûh%k�sÔÛ�gºÞ
æ
Ù�×énuÛ�Üxnûâ�Ø�l]g¤Þ]Þ)Ø2h�g�Û)Û�Ø%ã�g�n�Þ�kuí Ð sNÞ�j�géÛ]m�gºs-hNØuâ h%géÛ)Û�Ø%ãJgén<Õ
Þ�g�ØusrÝ o{k¨Û
Þvn<Þ)kpÞ�jÔn�ÞßÞ)j�kN�ïg�Û�s�Ø¥×�ØusÔÖuk�lßå-Ø�Ó�sÔhxg�s/Þ�j�k
Û�g�s�Ö�×ºk�Þ{Û�Þ)n<Þ)kuí Ð s�Ò ÓÔnul�m Õ>Öu×�Ó�ØusxÙ�×énuÛ�Ü/n"Þ)j�k¨Þ)j�l)k�Û�j�Øu×éh
k�s�k�l�Ö�æNopg�×�× å k�ã�ØuÜxk¨×�k�Û)ÛßÞ�jÔnus/Þ�j�kHØusÔk¨g�s�â�l)k�kûÛ�ÙÔn�ãJkuíLûs�×�æ´Ö�×ºÓ�Ø�sÔÛ"opgºÞ�j¦k�s�k�l)Öuæ´kJð�ãJk�k�h%g�s�Ö^Þ)j�k�Þ)j�l)k�Û�j�Øu×éh
k�s�k�l�Ö�æ¦g�sOÒ�Ó-n�l)m�Õ>Öu×�Ó�Ø�sáÙ�×énuÛ�Ü/n¯ã�n�sÑh%géÛ)Û�Ø%ãJgén<Þ)kZÞ�j�k
Ò ÓÔn�l)muØ�s�gºÓÔÜ·í]f�Ø+Þ�jÔkHl)k�×�kO�<nus�Þpk�s�k�l)Öuæ/h%k�sÔÛ�gºÞ
æ�géÛ�s�Ø�ÞP ÓÔÛ�Þ¨Þ�jÔkNn��uk�l)nuÖukHk�s�k�l�Ö�æ�h%k�sÔÛ�g¤Þ
æ�Ý-å�Ó�Þ¨Þ�jÔkSk�sÔk�l)Öuæ4Øuâ
Þ�j�k/Ö�×ºÓÔØusÔÛ2opj�géãvj«jÔn��ukxn�sRk�sÔk�l)Öuæ¹j�g�ÖujÔk�l2Þ�j-n�sRÞ�j�k
Þ�j�l)k�Û�j�Ø�×�hÚk�sÔk�l)Öuæuí Ð s¶h�k�ãJØ�s%ýÔs�k�hÚÜxn�Þ�Þ)k�l�Ý�Û�ÓÔãvjÑnuÛ
Ò ÓÔn�l)m Õ�Ö�×ºÓ�Ø�s2Ù�×�n�Û�Ü/nÔÝ�o{k¸k�ð�Ù k�ãJÞ�Ö�×ºÓÔØusÔÛTgºsSn0Ü+k�h%g�Ó�Ü
Ø�â ú	�	� 
 kO�þÞ�k�Ü+Ù k�lvn<Þ)Ó�l)kßÞ)ØûjÔn���k�nusNn��uk�l)nuÖuk]k�s�k�l)Öuæ
Ø�â8Q	��� 
 k��äê �<ì�Ý&opj�géãvj«ã�n�s«h%géÛ�Û�Ø%ãJgén<Þ�k+Þ)j�k�Ò ÓÔn�l)muØuÕ
s�g�Ó�ÜZí

î�j�k�kSR k�ãJÞ]Ø�â-Û)ãJl)k�k�s�gºsÔÖHã�n�sNnu×�Û�Øûã�n�ÓÔÛ�k�Þ�j�k�ÜxkJÕ
Û�Ø�sRÞ�Øàh%géÛ)Û�Ø%ãJgén<Þ)kuíUT Û�ã�l�k�k�s«Ø�â0Ò ÓÔnul�m%Û"n�s-h«Öu×�Ó�ØusÔÛ
å�Ó�g�×�hÔÛ/Ó�Ù¶å-k�Þ
o�k�k�sÚÞ�jÔk¹Ò�Ó-n�l)m¦n�sÔhþÞ�jÔk¹n�s Þ�gºÕ>Ò ÓÔnul�m
Ø�â&Þ�j�k"Ò ÓÔn�l)muØ�s�g�Ó�Ü n�sÔh�Þ�j�k2Þ
o{ØxÒ�Ó-n�l)m�Û{ã�nus�s�ØuÞ{â�k�k�×
k�n�ãvjÑØ�Þ�jÔk�lV� Û�n<Þ�Þ)l)n�ã�Þ)gºØ�sïn�sÔhÚÞ)j�k«Ò�Ó-n�l)muØusÔgºÓ�Ü h%géÛ
Õ
Û�Ø%ã�g�n�Þ�k�Û�í î�j�g�Û4m�gºsÔh¶Øuâ¥Û�ã�l�k�k�s�g�s�Ö¯géÛ4ã�nu×º×�k�hXWûk�å�æ�k
Û�ã�l�k�k�s�g�s�Ö^ê Q<ì&nusÔh Ð h%géÛ)ãJÓÔÛ)Û�k�h4gºÞ¨g�s^nxÙ�l�k���gºØ�ÓÔÛ�o�Ø�l�m
ê Y7ì�í Ð s l)k�Ö n�lvh�ÛZÞ�Ø Û�ã�l�k�k�s�g�s�Ö-ÝSØus-ãJk¦o{k¦Þvn�mukáÞ�j�k
ÜxØ�Þ�g�Øus´Ø�â¸Þ)j�k/Ò ÓÔn�l)muØ�s�gºÓÔÜ g�s Þ�ØZãJØus-Û�géh%k�lvn<Þ)gºØ�srÝ Þ�j�k

ëVZ�ë



[&\G]_^�`Sa�b�c�dfefg�`OhjiVc�^(a�c kflma2eEnmc�h�o(p�q(a2h&c�rfs$lNtuc�vw^x`Oyzc{v@eEnmc�r}|~^(���meEnS����p{r}�U��p��u���j�	�S�{�	�{���{�.�{���
h%g�k�×�k�ãJÞ�l)g�ãZÙ�l)ØuÙ k�l�Þ�g�k�Û�Ø�â2Þ�j�kàÜ+k�h%g�Ó�Ü ê ��ì�Ý�opj�géãvjÑg�Û
Þ�jÔk4Ò ÓÔn�l)m Õ�Ö�×ºÓ�Ø�s«Ù�×�n�Û�Ü/nÔÝ&Ö�kJÞ)ÛSgºs Þ)l�Ø%h%ÓÔã�k�h¯nusÔhRÞ�j�k
Ù�j�æ%Û�géã�Û{å k�ã�ØuÜxk�Û0Û�ØuÜxk�opjÔn<Þpg�s���Øu×��uk�h�í� jÔk�sçÞ�j�k«j�k�n�� æÑÒ ÓÔnul�mÑn�s-hïn�s Þ)g¤Õ~Ò ÓÔn�l)m¶Ø�â
Þ�jÔk�Ò ÓÔn�l)muØ�s�g�Ó�Üçnul�kßã�×ºØ Û�k¸Þ�Ø¨k�nuãvj"ØuÞ�j�k�l�Ý<nuÛ�æ�ÜxÙ%Þ�ØuÞ�géã
â�l)k�k�h�ØuÜ ã�ØuÜxk�ÛSgºs Þ)Ø¹Ù�×én7æuÝIn�sÔhRÞ)j�k�å�g�sÔh%g�s�Öàk�s�k�l)Öuæ
ã�nusàå k�h%k�l)g��uk�hàÞ�jÔkxÛ)n�Üxkxo�n7æ^o�k/h%k�l�g��ukxgºÞHâ�Ø�l2Þ�j�k
j�æ%h%l�Ø�Öuk�sRn�Þ�ØuÜZíZîTØ´n�s¦n�ÙÔÙ�l�Ø7ð%g�Ü/n<Þ�g�ØusTÝ�Þ�j�k�l�k4g�ÛNn
ÙÔnul)nu×º×�k�×�g�Û�Üøå kJÞ
o{k�k�s�Þ�jÔk2Þ
o�ØxÙ�j�æ%Û�géã�Û"ê ú7ì>í

î�j�k¸o�n��uk�×�k�sÔÖ�Þ�j2Øuâ%Þ�j�k�Öu×�Ó�Øus"Þ)jÔn<ÞIh%géÛ�Û�Ø%ãJgén<Þ�k�Û Þ�jÔg�Û
Û�Þ)n<Þ)kSýÔÞ)ÛHÞ�jÔk+lvnuh�gºÓÔÛHØuâßÞ�jÔkxÛ�g�s�Öu×�kJÞ¥Û�Þ)n<Þ)kNØuâ8� Þ)Ø^n
ÖuØ�Ø%h4nuÙ�Ù�l)Ø7ð%gºÜ/n<Þ)gºØ�sríIî�j�kSf�Ü/n�Þ�l)g¤ð4g�s·Þ�j�géÛpã�n�Û�k2géÛO��}�V�_���8�x���� ���� S¡ Ø%ã�Þ)kJÞHñ�¢�£�¤�¥Iã�Ø�Û(¦�ñ<Û�gºsÔÖu×�kJÞvô¨§
ëV©
opj�k�l�k�¤ ¥ géÛ/Þ)j�k´ã�Øu×�Øul�k�×ºk�ã�Þ�l)géã·ýÔk�×éhOn�s-h�¢ág�Û�Þ�j�k
ãJØ�×ºØ�l�ãvjÔnul�Ö�kuí Ð ÞZgéÛ�o{Øul)muk�hÚØuÓ%ÞZgºs ê ú�ÝªY7ì¨Þ)jÔn<Þ·Þ�j�k
h%géÛ�Û�Ø%ãJgén<Þ)gºØ�s4lvn<Þ�k2Øuâ&Þ)j�k"Ó�ÙÔÛ�gº×�Øus·Üxk�Û�Øus·å-k�ãJØ�Ü+k�ÛO�«­¬ �¯®K° ú
}±}²�³ ®2´ +Oµ·¶ §±ú	©
opj�k�l�k ´ g�Û�Þ�j�kàl)n�h%gºÓ-Û/Ø�â2Þ�jÔkàÛ�g�s�Ö�×ºk�Þ�Û
Þvn<Þ)k^Ø�â2Þ�j�k
Ò ÓÔn�l)muØ�s�g�Ó�ÜZÝTn�sÔh µ g�Û"Þ�j�k/s�Ó�ÜNå-k�lSh%k�s-Û�gºÞ
æàØuâ{Ö�×ºÓ%Õ
Øus-Û0g�s^Þ�j�k+Ò ÓÔn�l)m Õ�Ö�×ºÓ�Ø�sZÙ�×�n�Û�Ü/nÔí¨f�gºs-ãJkSo{kNnul�k¥ã�Øus%Õ
Û�g�h%k�l�g�s�Ö4Þ�j�k�l�Ü/n�×�g�t�n<Þ)gºØ�srÝ Þ�jÔg�Û"h%géÛ)Û�Ø%ãJgén<Þ)gºØ�s¹lvn<Þ�kxã�nus
å k�ã�nu×�ã�Ó�×én<Þ�k�h¯g�s¯Þ�k�l�Ü/ÛNØ�â0Þ)j�k�Þ)k�ÜxÙ-k�l)n�Þ�Ó�l)k4ØuâpÞ�j�k
Ò ÓÔn�l)m Õ�Ö�×ºÓÔØus¯Ù�×énuÛ�Ü/n�í¯q{Ó%Þ Ð opgº×�×�Øus�×�æ¯g�sÔãJ×�ÓÔh%k�Þ�j�k
Öu×�Ó�Ø�sÔÛ]opgºÞ�j�k�s�k�l)ÖuæNkJð�ãJk�k�h%g�s�Ö2Þ�jÔk0Þ�jÔl�k�Û�j�Ø�×�hxk�s�k�l)Öuæ
Ø�âIh%géÛ�Û�Ø%ãJgén<Þ�g�ØusTÝj¸ ¾]À È í~��Ø�l0nNÜxk�h%gºÓÔÜ Ø�âIÖu×�Ó�Ø�sÔÛµ �"¹º�{»�� ë

ú ± + � �¼�½�¾ ¿ � ¸ ¸ +
k�ð%Ù}§?¸,��À�©f�þë

¶ §E
�©
opj�g�ãvj·Öug��uk�Û{ÓÔÛ8Á ¬ �¯® ° 02Â�Ã²�Ä�ÅKÆÇÈ ÝÉ � �ÊË2Ì öMÍ(Î À ÏÑÐ ¸ +¾]À È8Ò ú Î À ÏÑÐ + ¸ ¾]À È Ò ú Î À Ï�Ð ²mÓÔ~Õ � Ë ¼�½�¾ ¿mÖ/× ¶ §w��©
opj�k�l)kØÁ ¬ ��® g�Û�Þ)j�k0h%géÛ�Û�Ø%ãJgén<Þ)gºØ�s¥Þ�g�Üxk�Ø�âÔÞ)j�k0Ò ÓÔn�l)muØuÕ

s�g�Ó�ÜZí î�j�kçÜxgºs�g�ÜSÓÔÜ Þ)k�ÜxÙ k�lvn<Þ�ÓÔl�kçl�k�Ò�ÓÔgºl)k�h Þ)Ø
nuãvjÔgºk��uk�h%k�ãJØus�ýÔs�k�Üxk�s�Þ+g�ÛSÖuk�s�k�lvn�×�×ºæ´Ó�sÔh%k�l)Û�Þ�Ø�Ø%h«Þ)Ø
å kNn�å ØuÓ�ÞSëV�	�+Þ�Ø·ú	�	� 
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