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KMLON�LQPSR4T U�NVNVU�N�WXT Y[ZON�P\LG]V^.P`_&aXb cJd$NXeVNVdfb YXN
g>hiCj N�Wka i U i R8a�l0m P\R/_9n�WoU�N�aoP\p8c i TJq.RJP\e i WorkP`a hits NXeVNVd
u a iIvxw nXy8TJz.c hi L i Y{TO|
NVRQN{lQN7TG}�~I���V���

�����C�C�M�O�V�{��� i a i Won{� i R i n{cQr g PSrHakWoPSLQc/a i l g NMa[NVLQNVr i�� NVRQNV� i U i R8a u y/rHa i U�r
� � g�gt� � uJ� PSR/e{n{dSe i aoZ i PSR8a i Won jGi W[N�LQPSdSP`a�y�nV_
lQN�a[N�rkn{c/WoY i rCb5�.R i N jQj Won�NVY[Z
aon<NVY[ZQP i e i aoZJP\r;a�y jGi nV_�P\R8a i ��W[N�aoPSn{R�PSr�aon�LQcJPSd$l�PSR8a i Wk_fN�Y i r�L i a�� iIi R�aoZ i
l/PS  i W i R8a�lQNMa[NVLON�r i r¡L i PSRQ��PSR7a i �VW[N�a i l@bJ¢
ZQPSr�N jJj Won{NVY[Z;ZJn{d\lJrCT7_9n�W£N j N�WkaoPSYCc v
d\N�W�YCNVr i T(N�a�N�r jGi YCP`¤OY j n{PSR8atPSR�aoPSU i b0¥xR�aoZJP\r.YXNVr i ZJnX� i e i WXT@aoZ i lJN�a[NVLQNVr i
rHakWocJYIaocJW i r�R iCi lAaon�L i N{lJN j a i l@b u cQY[Z�N{lJN j a[N�aoPSn{R<PSr	RQn�a�NVlJe7PSroNVLQd i rkPSRQY i
aoZ i dSn8YXNVd�rHyJrHa i U�r�N�W i cQrkcQNVdSd`yAPSU j n�Wka[NVR8a�_9n�W�aoZ i P`W�nVWo�{NVRQPS¦XNMaoPSn{RQrCb�¢
Z i W iIv
_&nVW i T7N�R�PSR7a i �VW[N�aoPSnVR�U�n7l i dJaoZQN�a�NVrkrkc/W i r�§ iI¨ PSLQPSdSPSaxy�N�ROl�rkYXN�d\NVLQPSdSP`a�y�U�cQrHa©L i
LQNVr i l>n{R>rknVU i�ª RJnX��d i lJ� i n�_©aoZ i cQROl i Wod`y/P\RJ��U�n7l i d4nV_�aoZ i l/P`  i W i R8a.dSn8YXN�d
lJN�a[NVLQNVr i rCb��.R i rkn{dScJaoPSnVR	PSr5aoZ i cQr i n�_QaoZ i U i a[NVlQN�a[N�YCnVRQY iCj aXT�NVr�N£U i NVRJr4aon
l i rkYIWoPSL i aoZ i dSn{�VPSYXNVd0N�ROl j Z8yJrkPSYXN�dOlJN�a[N.Y[ZONMW[NVYIa i WoPSrHaoPSYCrCb7¢
Z i U i a[N{lJN�a[N.YIn{R v
Y iIj a�d i N{l/r5aonBaoZ i l i e i dSn j U i R7a4nV_GN ��i a[NVlQN�a[N�LON�r i rHyJrHa i U�TX��ZQPSY+Z�PSr©e7P i � i l
N�r
N ª RQnX��d i lJ� i LQNVr i NVLGnVcJa©aoZ i dSn8YXNVdGrHy/rHa i U�rCb�¢
Z iB��i a[N{lJN�a[N�LONVr i �
n�W ª N�a
« i RQrkr i d$N i W��5n{d`y7a i Y[ZQRQPSY�¥�RQrHaoP`aoc/a i �¬¢4WonXy8T0­ i � v¡® n�W ª ��¯ ~V~I°�NVRQl�qBRQPSe i WorkP`a hi
s NMeVNVd�� u a iIvxw nXy8TOz.c hi L i Y ��¯ ± °�ZON�r£_&n8YCcQr i l²nVR>YIW i NMaoP\RJ��rkcQY[Z²NVR>PSR8a i �VW[NMaoPSn{R
i R7e7P`Won{RJU i R8atNVRQl�nVRAl i ¤ORJP\RJ�;P`aor j WoPSRJYCP j NVd�YCnVU j n{R i R8aorCb@¢
Z i r i rknVdScJaoPSn{RJr
ZQNMe i L iCi RAl i e i dSn jGi l²nVcJaorkP\l i aoZ i YCn{R8a iI¨ a.nV_ g PSrHakWoP\LJcJa i l²³�WkaoPS¤QYCP\NVd�¥�R8a i d v
dSPS� i RJY i � g ³B¥ � N�ROl��
nVcQd\l�Y i Wka[NVPSRQd`y>L i R i ¤Ja._&WonVU´aoZ i W i rkcJd`aor�PSR�aoZQN�a.¤ i d\l
n�_¡W i r i N�WoY[Z4b4¥�R�aoZQPSr j N jGi WXT4� i�iI¨/j d\NVPSR
ZJnX�µaoZ i���i a[NVlQN�a[N�LON�r i N jQj Won�NVY[Z
YXN�R>L i U�N jQjGi l�PSR7aon�n�W�N�rkrkn8YCP\N�a i l>��P`aoZ g ³£¥
YCnVRQY iCj aorCT0NVRQl�ZQnX�¶P`a�YCnVcQd\l
L i R i ¤Qa¡_$Won{U·a i Y[ZQRJP$p8c i r�NVRQl�aoZ i nVWoP i r jGi Wka[NVPSRJP\RJ��aon	aoZ i g ³£¥©¤ i d\l@b
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~{b�}�b � N�LQPSR4b�¾�¿�ÀNÁ�ÂfÃyÄPÅNÆ�ÅNÇ�Ç
ÃyÆ¦È�Æ É ÊPË�ÌwÀPÂfÃfÊPÆMÍ�Î)Ç�ÂTÅNÌ©Ç$È�ÆXÂTÅqÏPË/ÀPÂfÃeÊPÆJb©�©Z g aoZ i rkPSrCT g i YCPSrkP\nVR
u YCP i RQY i r	N�ROlÑÐ�RQ�VP\R iCi WoPSRQ� u yJrHa i U�rCT « i RQrkr i d$N i W	�5n{d`y7a i Y+ZJRQPSY�¥�RJrHaoPSaoc/a i T�¢@WonMy8T(­�b ® bST
³£cQ�VcQrHat~�ÒPÒ�Ó7b

± b�}�b � N�LQPSR�NVRQl�|Bb � rkc4b g i YCnVU j n{rkP`aoPSn{R�n�_ ª RJnX��d i lJ� i _&nVW;YCn{RJYCcJWkW i R7a j Won8Y i rkrkPSRQ�/b
È/Ô�Ô�ÔÖÕ�Ë+À)Æ�ÇNÀ�×�ÂfÃeÊPÆXÇ�ÊPÆ�Ø3Æ�Ê)ÙKÚ!Å�¿ Ï�Å©ÀPÆ�¿©Û�À)ÂqÀ©Ô6Æ.ÏPÃyÆ�Å�ÅNËNÃyÆ�ÏVT(~ Ò�Ò�Ü8b w nVWkaoZQYIn{U�PSRQ�/bÓ/b � b � nVcQ¦CP\NVR i b&ÝºÅNÂqÀ�¿�À)ÂqÀMÝ�Ê�¿�Å�Ú Ã`Æ.ÏZÀPÆ�¿�Ý�ÀPÆ:À�Ï�ÅNÌdÅNÆXÂfb���Z g aoZ i rkPSrCT�|�nVU j c/a i W u YCP v
i RQY i rCT « i RQrkr i d\N i W��5nVd`y/a i Y+ZJRQPSY�¥�RJrHaoP`aocJa i TQ¢4WonXy8T/­�b ® bST�Þ{cQR i ~�Ò�Ò7~{b�Jb5ß b
|�Z i cQRJ�JbÖÕmà�ÅáÝ�Ê�¿�Å�Úãây¾5Ç�Ç�ÃyÇ�ÂTÅ+¿«ä6ÚåÊ�æ�À�Ú
ç6è�ÅNËNÎ�Í�Î)Ç�ÂTÅNÌ�b���Z g aoZ i rkPSrCT¡|�nVU j c/a i W
u YCP i RQY i rCT « i RJrkr i d\N i W.�5n{d`y7a i Y[ZQRQPSYt¥xRQrHaoP`aocJa i TJ¢4WonXy8T/­�b ® b\TJ­.nMe i U	L i W�~ Ò�Ò7~{bÜ7b u b � b g iCi R4b>³�� i R i W[NVd�_$W[NVU i ��nVW ª _9nVW	YCn{Z i W i RJY i P\R�Y ª LQrCbZÈ�Æ�ÂTÅ�ÚyÚ Ã!Ï�ÅNÆXÂ�È�Æ É ÊPË�ÌwÀPÂfÃeÊ)Æ
ÍXÎPÇ�ÂTÅNÌ�Ç[T4~��eÓ � T(~ u iCj a i U�LJW i ~�ÒPÒ ± b

é b g b � b g PSd`aor²NVRQl«ß b � cON7b qBrkP\RJ� ª RQnX��d i l/� iIv LON�r i l a i Y+ZJRQn{dSnV�Vy�aon PSR8a i �VW[NMa i YCPSU
lJN�a[N�LONVr i rCbDÈ/Ô�Ô�Ô�Ô�êNÁXÅNË�ÂfT�Ó/� ±{�Në ± Ó{��ì ± ��Ü8T©~ Ò�Ò7~{b�7b3Ð¡b g cJWk_ iCi N�ROl1ÞJb u b « nVr i RQrkY[Z i P\R@b g PSrHakWoPSLQc/a i l j Won{LJd i U rkn{dSe7PSRQ��N�ROl�U	cJdSaoP v NV� i R8a
rHy/rHa i U�r ë YCn{U j N�WoPSrkn{RJr�NVROl iI¨ N�U j d i rCb4¥�R�íDË/Ê�×jîcÊ/É3ïPð�Â`àdÈ�Æ�ÂTî:Û�¾�È¦ñ&Ê)Ë�ò)Ç/àXÊNÁQT u i N�akaod i T
q u ³�TG~�Ò�Ò��Jb

ó b�¢.b w PSRQPSR4T « b w WoP`ao¦CrknVR4TQNVRQl g b � YC��NCy8b©³¶d\NVRJ�{cON�� i NVRQl j Won�aon8YCn{d@aon�rkc jJj nVWka�PSR8a i dSdSP v
� i R8atN�� i R8atPSR8a i Won jGi W[NVLQPSdSP`a�y8b�ZQNVrtN jQjGi NMW i l�PSR²aoZ i ��Won8Y iCi lJPSRJ�{rtnV_�aoZ i |6Ð�ô |
³ s u
ß
NVrkZJP\RJ�VaonVR�m Ò ± |�nVRJ_ i W i RQY i T�õHcJR i ~ Ò�Ò ± b



Ò/b � b « b4} i R i r i W i aoZ4bt³BR�NV� i R8a v LQNVr i l�N jJj Won{NVY[Z²aon�rknV_$a��
N�W i PSR8a i Won jGi W[N�LQPSdSP`a�y8bt¥xRºí6Ë+ÊPâ
×�Å�Å+¿PÃyÆ�ÏPÇ�Ê/É5Â`à�Å5ÛK¾�öKí�¾÷Í:ÊPÂfÙ�ÀPË�Å¦Õ�Å�×�à�Æ�Ê�ÚåÊ�ÏPÎZø�ÊPÆ É�ÅNË�ÅNÆ:×NÅ+T4~�ÒPÒ ± b

~ ù/b � b « b�} i R i r i W i aoZ�NVRQl�³�b ��bC� i aoY+Z jGi dfb u nV_&ax�¡NMW i NV� i R8aorCbcø�ÊPÌ©Ì�è.Æ�Ãe×�ÀPÂfÃeÊ)ÆdÊ/É�Â`à�Å�¾�ø�Ý²T
Ó{�/�Ç� �Në � ó ì.ÜPÓ/T�ÞVcQd`y²~�Ò�Ò��Jb

~V~{b�|Bb � rkc@búÔ6Æ�ÂTÅNËqÁ:Ë�ÃyÇ�ÅÑÈ�Æ�ÂTÅeÏPË+À)ÂfÃeÊPÆûÀPÆ�¿oÝ�Ê�¿�Å�Ú Ã`Æ.Ï³üýÂ`àXÅrÝºÅNÂqÀ�¿�ÀPÂqÀ�æ�ÀPÇ�Åh¾6Á�Á:Ë+Ê�À�×�à8b
�tdSc8� i W£³BYXNVl i U�PSYt��cQLJd\PSrkZ i WXT � nVrHaon{R@T � NVrkrCbSTQq u ³�T0~�Ò�Ò é b

~ ± b�|Bb � rkc4T{}�b � NVLJP\R@T � b � nVcQ¦CP\N�R i T)ß b{|�Z i cJRQ�/T s b « NMakaoR i WXTVNVRQl s b ®�iCi b ��i a[N{lJN�a[NVLQNVr i
U�n7l i dSPSRQ��_&nVW i R8a i W j WoPSr i PSRJ_&nVWoU�N�aoPSnVR�P\R8a i ��W[N�aoPSn{R@bºþ.Ê)è-Ë�Æ�ÀPÚDÊ/É�Í�Î)Ç�ÂTÅNÌ©Ç©È�Æ�ÂTÅeÏPË/ÀPÂfÃeÊPÆJT
± �H~ �Në Ü�ì�Ó�Ò7T�Þ�NVR7cQN�Wky�~�Ò�Ò ± b

~ Ó/b�|Bb � rkc4T � b � n{cJ¦CP\NVR i T s b « N�akaoR i WXTMNVRQl s b ®�iCi bV¥�R/_9nVWoU�NMaoPSn{RtW i rkn{c/WoY i r5U�N�RON�� i U i R8a4PSR
Z i a i WonV� i R i n{cJrCT/lJPSrHakWoPSLQcJa i l i R7e/P`WonVRQU i R8aor ë ³ U i a[N{lJN�a[NVLQNVr i N jJj Won�N�Y+Z@b�È/Ô�Ô�Ô7Õ�Ë+À)Æ�Ç�â
À�×�ÂfÃeÊPÆ�Ç
ÊPÆZÍ�Ê/ÉNÂfÙ�ÀPË+Å5Ô6Æ.ÏPÃyÆ�Å�ÅNË�ÃyÆ�ÏVT(~M�7� é �Në é ù��)ì é ± Ü8TmÞ{cQR i ~�ÒPÒ/~{b

~I�Jb u b v ­�b � y7NVYCPSR8aoZ4b u nV_$a��¡NMW i N�� i R8aor ë ³£R�n�e i Woe7P i �tbhØ3Æ:ÊPÙKÚ!Å+¿�Ï�Å�Ô6Æ.ÏPÃyÆ�Å�ÅNËNÃyÆ�ÏZö�ÅNÄ�ÃeÅNÙ©T
~V~��eÓ �Në ~�ì8��ù/T u iCj at~ Ò�Ò é b

~�Ü7b � b � n{cJdSP\R�N�ROl � b/|�ZQNVPSL v g W[NVN/b@³£R�nMe i Woe7P i � n�_@lJPSrHakWoPSLQcJa i l�N�WkaoP`¤OYCP\N�dGP\R8a i dSdSPS� i RJY i b@¥�R
ÿ ÊPè.Æ�¿�ÀPÂfÃfÊPÆ�Ç¦Ê/É©Û
ÃyÇ�ÂfË�Ãeæ�è.ÂTÅ+¿Z¾�ËNÂfÃ �E×�ÃeÀ�ÚBÈ�Æ�ÂTÅ�ÚyÚ ÃåÏ�ÅNÆ�×�Å+T�Y[ZON j a i W w nVWoU�cQd\N�aoPSe i « i N{l/PSRQ�{rCT
j NV� i r�Ójì-ÜPÜ7b@}�b � b �5b0��m � NMW i NVRQl;­�b « bXÞ i RQRJPSRQ�{rCT4~�ÒPÒ é b

~ é b « bO} u U�PSaoZ@b¡¢
Z i YIn{R8akW[NVYIaBR i a j WonVaon8YCnVd ë � PS�{Z�d i e i d(YCnVU�U	cJRQPSYXN�aoPSnVR>NVRQl�YCn{R8akWonVd5PSR
N	lJPSrHakWoPSLQcJa i l j WonVLQd i U·rknVd\e i WXb6È/Ô�Ô�ÔÖÕ�Ë/ÀPÆ�Ç�î�ÊPÆhø�ÊPÌ¼Á:è.ÂTÅNË[T ± ÒJ�H~ ±V� T(~ Ò ó ù7b

~X�7b�}�b-ß�P i l i WoZQnVd$l0b�¢
Z i N�WoY[ZQP`a i Y+aocJW i n�_�_9cJaoc/W i PSRJ_&nVWoU�N�aoPSnVR>rHyJrHa i U�rCb u a[N�RJ_9n�W[l�q.RJPSe i W v
rkP`axy�|�nVU j c/a i W u YCP i RJY i g iCj aXbST@~ Ò ó Ò/b

~ ó b5ß b�ß
c�NVRQl g b � b g P\d`aorCb�¥xR7a i �VW[N�aoPSRJ��lJPSe i Wor i YCPSU lJN�a[N�LON�r i r ë ¢
Z i WonVd i nV_�RON�aoc/W[NVd
d\N�RQ�{cQNV� i PSR8a i Wk_9NVY i b6È/Ô�Ô�Ô÷Õ�Ë+ÀPÆXÇ�î�ÊPÆZÍXÎPÇ�ÂTî��BÝ�ÀPÆ°ÀPÆ:¿ZøBÎ�æjî\T ±{± � é �Në ~�ÓPÓ/~NìQ~�Ó��8�7T©~�ÒPÒ ± b
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