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àBdRSUV�ef[_X»s�efV�Ú»[_XaOgç©SUn_S]eoXjw�VlçÁ[_XaO±wbVbT�SUVbORn]x]}ÃS]Xji°S]qow�[Üij[udgT�[_w�w½vUS]qoeoijSUV�eo[_X�âGr$ÚjO"[]T:efn_eoXjS]qÃeoW�SUn]O
\IT�[_W
ò�T�[JijSUÛ0�Mò�T�[JijSUVbÛÓzYä]|]|_�1dg[_X�V�S]eoXjw�VbOYX�n]T�ORxJqfORv]OYq9VbOgá(V�`aT�OYw�S]Xji�OYS]d�ÚÕeow�ù]í]|�Þ�x�ù]í]|(âd\ÔT�efn_eoXjS]q�qfx�zYù]å
Þ(x zYù]å»w�`aÞ~eoW�SUn]OYw"s1efV�ÚôSÕVbT�S]eoXje�Xan­wbORV/[]\Pw�efÛRO°zY|U{]{ÝS]XjiÿVbOYwbV�w�ORV"[]\
zY|U{»s1ÚaORT�OÓVbOYXñdRq�S]w�wbOYw/SUT�O
OYú(`jS]qoqfx�ije�wbVbT�efÞB`jVbOYi±eowL`jwbOYi0\I[]TL[_`aT�Ogá(Q�ORT�e�W/OYXZVRâ�òL`aV�wb[([_X0k5\I[_`jXjiÓV�ÚaO½W/[(ijOYqow5[¡v]ORTbçÁVbT�S]eoXjOYi�}aV�ÚjSUV
eowR}JV�ÚaO½W/[JiaOYq�eow�Vb[([
dg[_W�QBqoeodRSUVbOYiÜ\I[]T�QjT�SUV�eodRS]q�`jw�OÔw�eoXjdgOPV�ÚaO½w�`aÞBeoW±SUn]OYw�SUT�O½Vb[�[/ÞBeon"S]Xji0Vb[([�W�S]X�x
VbT�S]eoXBeoXanPOgáJS]W/Q~qfOYw*SUT�O�n_efv]OYXDâ*cJ[�eoXjwbVbOYS]i�}]V�ÚjO�\Ñ[_qoqo[>s1eoXjnPT�OYw�`jqfV#QjT�OYwbOYX�V�w5|³æ�Þ(x/|³æhw�`aÞBe�W�SUn]OYw#s1ÚaORT�O
V�ÚaO$VbT:S]eoXjeoXan�w�ORV�dg[_X�V�S]eoXjw1zR{Gw�`aÞBe�W�SUn]OYw*\IT�[_W7OYS]d:Ú0dRq�S]w�wR}�S]XBi/V�ÚaO1VbOYw�V�eoXanhwbORV�eow*S]Xa[]V�ÚjORTPzR{Gw�`aÞBeoW/ç
SUn]OYw�\IT�[_W OYS]d�ÚudRq�S]w�wRâ*èPXa[]V�ÚaORT�OgáJQ�ORT:eoW/OYX�V�eowLdg[_XjiB`jdgVbOYiÀ`jw�eoXjn"ùU{/w�`aÞ~eoW�SUn]OYw�\ÑT�[_WüOYS]d:Ú�dRqoS]w�w�\I[]T
VbT�S]eoXBeoXana}aS]XjiuS]Xa[]V�ÚjORT�ùU{�\I[]T$VbOYwbV�eoXjnaâ

r$ÚjORT�O"SUT�O"wb[_W�OGQBSUT:S]W/ORVbORT�wP[]\�c(î½÷öV�ÚjSUV½XaOROYiÕwbOYqfOYdgV�eoXjnaâPr�s�[ÜW/[_wbV½eoW/Q�[]T�V�S]X�V1QBSUT:S]W/ORVbORT�w
SUT�O < s1Újeod:Ú�eow1\Ñ[]T½W�eow�dRqoS]w�w�efà~dRSUV�ef[_XÀQ�OYXjS]qfVyx]}�S]Xji�e°Vb[0S]i�3b`jw�V1V�ÚaO
Xa[_Xjqoe�XaOYSUT1W�SUQjQ~eoXanaâ$k$wbORVPV�ÚaO
T�S]Xan]O0[]\feû\IT�[_W {C·ø{azÜVb[ôzR{J}*eoXjdgT�OYS]wbOÓÞ(xÝW"`jqfV�efQBqox(eoXjn»zR{J}�S]Xji�V�ÚjOÓT�S]Xjn]OÓ[]\ < \IT�[_W z±Vb[ôzR{]{]{J}
S]qowb[ÀeoXBdgT�OYS]wbO
Þ�x»W"`jqfV�efQBqox(eoXjnuzR{J}9ÞBS]wbOYi»[_X»OgáJQ�ORT�efOYXjdgO"[_XÝ`jw�eoXanÜcJîÔ÷­wRâ�ÙPOYXaORT�S]qoqoxus�O�`BwbO/dgT�[_w�w
vUS]qoeoijSUV�ef[_X
Vb["wbOYqfOYdgV*V�ÚjO$Þ�OYwbV�QBSUT�S]W/ORVbORTLwbORVR}�V�ÚaOYX�s�O1ia[�V�ÚjO$VbOYwbV�eoXanaâ���ORT�O1S#gbqoOYSYv]OgçÁ[_XaOgçÁ[_`aV
h
éJeoXji
[]\�dgT�[_w�wÔv³S]q�eoijSUV�ef[_X9�I[]TÔs�O�w�SYx­æ_{]{³çÁ\Ñ[_q�i~�Peow½`jwbOYiD}�s�Újeod�Ú»ÚjS]w½S]XÕOgáJQ�OYdgVbOYi°ORT�T�[]T½T�SUVbO
OYú(`jS]qÃVb[ÀV�ÚaO
[]T�efn_e�XjS]q�QjT�[]ÞBqoOYWÀâ

kLdg[_Xjij`jdgV1V�ÚaT�ORO½OgáJQ�ORT:eoW/OYX�V�wR}j`jw�eoXjn"V�ÚjT�ORO�wbORV�w$[]\Ã\IT�S]dgV�S]qÊçÁÞBS]w�OYiÀ\ÑOYSUV�`jT�OYwR}BS]w1\Ñ[_qoqo[>s1w7$
zUâ1tPw�eoXjn"[_XBqfx�V�ÚaO½NÔò$^ ijeoW/OYXjw�ef[_X±[]\@V�ÚaOÔ[]T�efn_eoXBS]q�e�W�SUn]O]}aS]w$w�Úa[¡s1XÜeoX°�lz>�:}jÚa[>s�ORv]ORTY}jÞ�[]V�ÚÜV�ÚaO
T�OYw�`jqfVP[]\*V�ÚaO/w�qf[]Q�O"S]XjiÕV�ÚaO"q�eoXaOYSUTPVbORT�W
SU\ÑVbORT�qfOYS]w�VÔw�ú�`jSUT�OGàjVÔSUT�O/dg[JiaOYi»S]wÔ\ÑOYSUV�`aT�OYwRâ�r$Újeow
T�OYw�`jqfV�w�eoXÀS�\ÑOYSUV�`aT�O�v]OYdgVb[]T�[]\�qfOYXjn]V�Úuù(â

zgæ



ù(â1tPwbO�V�ÚjO½s�S>v]OYqfORV�iaOYdg[_W�Q�[_w�efV�ef[_XÜ\I[]T$V©s�[±wbV�SUn]OYw�Vb[�VbT�S]Xjw�qoSUVbO½V�ÚaOheoW±SUn]O�eoXZVb[/æÓw�`aÞBeoW±SUn]OYwL[]\
s�eoiaV�Ú4zV�¡æa}�S]Xjiôþ�w�`jÞBeoW�SUn]OYwG[]\$s1eoijV�Ú4zV�Uù(âÝèPXjiß`BwbO0dRS]q�dR`jqoSUVbO0V�ÚaO0w�qf[]Q�OÓS]XjißV�ÚaOÀqoeoXaOYSUT
VbORT:W []\#OYS]d�ÚÕeoW�SUn]O�S]w1e�X°zUâ5r$ÚjeowLT�OYw�`jqfV�w�eoXÀS�\ÑOYSUV�`aT�O�v]OYdgVb[]T�[]\ÃqfOYXan]V�Ú�zgæaâ

þ(â1m�Xjdg[JiaO$OYS]d�Ú0[]\�V�ÚaOPX�`jWGÞ�ORT¦� � V�ÚBSUV�SUT�OP`jwbOYi/Vb["dRS]qodR`jqoSUVbO�V�ÚaO1NÔò$^ñije�W/OYXjw�ef[_X/S]w5\ÑOYSUV�`jT�OYwR}s�Újeod�ÚÜT�OYw�`jqfV�w$e�XÀS
\ÑOYSUV�`aT�O�v]OYdgVb[]T�[]\�qfOYXjn]V�Úuí(â

r$ÚjOPT�OYw�`jqfV�w�[]\#V�ÚaO½V�ÚaT�ORO½OgáJQ�ORT�eoW/OYX�V�wLSUT�O�eoX0V�ÚaO½\I[_qoqf[>s�eoXan
r@SUÞBqoOYw$þ¡çyí(}BS]XjiÀr#SUÞBqfOYw$|¡çyå(}js1ÚBeod�Ú
SUT�OGT�OYw�`jqfV�w1\Ñ[]TPije���ORT�OYX�V1VbT�S]eoXBeoXanji¡VbOYwbV�eoXjn�wbORVPw�efÛROYwRâ�r$ÚaOGÞ�[_q�iÀ\IS]dgO"eoXuV�ÚjOhV�SUÞBqfO"eoXjije�dRSUVbO½V�ÚaOhÞ�OYwbV
QBSUT�S]W�ORVbORTuwbORVud�Úa[_w�OYXðÞ�x dgT�[_w�w0v³S]q�eoijSUV�ef[_X�â7õ°OÝdRS]X�w�OROÕV�ÚBSUVÀV�ÚaO»àjT�wbVÜwbORVÀia[(OYw0Xj[]V0Q�ORT�\I[]T�W
s�OYqoq�}�OYwbQ�OYdReoS]qoqfxÿ[_X4dgT�[_w�w�vUS]qoeoijSUV�ef[_XDâ r$ÚaO­wbOYdg[_Xji4w�ORVR}�s1Újeod:Úñeow±w�eoW�eoqoSUT
Vb[ßV�Úa[_wbO�QBT�OYwbOYX�VbOYi4eoX
��÷­SUn][_`jqoS]w±Ù"âøN"âÃS]Xjiÿ÷�âøpGâ�ùU{]{]{Z�:}�eowGS­v]ORT�xÝn][([JißwbORV"[]\$\IOYSUV�`aT�O0V�ÚjSUV"Q�ORT�\ÑOYdgV�qfxÝw�ORQ�ORT:SUVbOYwGOYS]d:Ú
dRqoS]w�w1[]\@VbOgáJV�`aT�O]âLr$ÚaO½V�ÚBefT�i�}Js1Úje�d�Úueow$V�ÚaO�sLSYxÜkLQjT�[]Q�[_wbOYi�}jeow1Xa[]V1S]w$n][([JiuS]w$V�ÚaOGwbOYdg[_Xji�w�ORVR}BÞB`aV
eow�S]qow�[±eowLT�OYS]wb[_XBSUÞBqfx0n][�[JiueoXÀwb[_W�O�QBSUT�S]W/ORVbORTPdg[_WhÞ~eoXjSUV�ef[_XjwYâ

p�[]VbO"ÚjORT�O�V�ÚjSUV$V�ÚjOGwbOYdg[_Xji­wbORV1T�OYú�`jeoT�OYw�S±qf[]V1[]\Ãdg[_W�QB`aV�SUV�ef[_X�}�eoXjdRqo`BijeoXanGs�S>v]OYqfORVÔVbT�S]Xjwb\I[]T�W�wR}
S]Xjiñw�ORv]OYX4V�eoW�OYw/[]\Ô\ÑT�S]dgV�S]q�ijeoW/OYXBw�ef[_XûdRS]qodR`jq�SUV�ef[_X�â4òL`aV�V�ÚjOuV�ÚjefT�iûw�ORV±T�OYú(`jefT�OYw
[_XBqfxß[_XjOuV�eoW/O
[]\�\ÑT�S]dgV�S]q5ijeoW/OYXjw�ef[_X­dRS]q�dR`jqoSUV�ef[_X�âL��OYXjdgO/V�ÚaO/T�OYw�`BqfVPw�Úa[>s1w�V�ÚjSUV½s�O�W±SYxÕQjT�OR\IORT�`jw�eoXan0V�ÚaO�XaORs�qfx
QjT�[]Q�[_wbOYiÀw�ORV$[]\Ã\ÑOYSUV�`aT�O½\Ñ[]T�V�ÚaO½VbOgá(V�`jT�OhdRqoS]w�w�efàBdRSUV�ef[_XÜQjT�[]ÞBqfOYWÀâ

zYí
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ksr 1 k
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r#SUÞBqfO$þ�$t\ÔT�efn_eoXjS]q�klW�SUn]O$ØaT�S]dgV�S]q~NPe�W/OYXjw�ef[_X
ØaOYSUV�`jT�OYw1�Mm5S]d:Ú±dRqoS]w�w7$�zR{½\I[]T�VbT�S]eoXBeoXana}azR{Ô\Ñ[]T�VbOYw�V�eoXan��
^ n_S]W�W±S ^�T�[_w�w�î*S]q�eoijSUV�ef[_X r@OYwbV�eoXan
z {Jâø{az {Jâø{]{]{!u |]ävu ��|]ävi(zR{]{Z�
z {Jâoz º�âø{]{]{!u |]ävu ��|]ävi(zR{]{Z�
z z þ]þ(âø{]{]{!u ºUívu �?ºUívi(zR{]{Z�
z zR{ åJzUâø{]{]{!u åJzwu ��åJzwi(zR{]{Z�
zR{ {Jâø{az å(âø{]{]{!u |]ävu ��|]ävi(zR{]{Z�
zR{ {Jâoz þJzUâø{]{]{!u ºUåvu �?ºUåvi(zR{]{Z�
zR{ z å]ù(âø{]{]{!u å]þvu ��å]þvi(zR{]{Z�
zR{ zR{ å]ä(âø{]{]{!u äU{!u ��äU{!i(zR{]{Z�
zR{]{ {Jâø{az þJzUâø{]{]{!u ºUåvu �?ºUåvi(zR{]{Z�
zR{]{ {Jâoz å]ù(âø{]{]{!u å³æju ��å³æji(zR{]{Z�
zR{]{ z äU{Jâø{]{]{!u äU{!u ��äU{!i(zR{]{Z�
zR{]{ zR{ äU{Jâø{]{]{!u ä]ùvu ��ä]ùvi(zR{]{Z�
zR{]{]{ {Jâø{az å]ù(âø{]{]{!u å³æju ��å³æji(zR{]{Z�
zR{]{]{ {Jâoz r -0/ kmkskpx rskyx{zZrskp| 1 kmkp}
zR{]{]{ z r -0/ kmkskpx r - x{zZr - | 1 kmkp}
zR{]{]{ zR{ å
º�âø{]{]{!u äJzwu ��äJzwi(zR{]{Z�

r#SUÞBqfO½æ�$*õÝS>v]OYqfORVlç©iaOYdg[_W/Q�[_wbOYiÕklW�SUn]OhØaT�S]dgV�S]q#NÔeoW/OYXjw�ef[_X0k&Xa\I[]T�W�SUV�eo[_X��Mm5S]d:Ú�dRqoS]w�w%$$zR{/\Ñ[]T�VbT�S]eoXJç
eoXana}DzR{�\Ñ[]T$VbOYw�V�eoXan��

^ n_S]W�W±S ^�T�[_w�w�î*S]q�eoijSUV�ef[_X r@OYwbV�eoXan
z {Jâø{az {Jâø{]{]{!u ä]ùvu ��ä]ùvi(zR{]{Z�
z {Jâoz |
º�âø{]{]{!u ä³æju ��ä³æji(zR{]{Z�
z z ä]þ(âø{]{]{!u ä]ívu ��ä]ívi(zR{]{Z�
z zR{ zYí(âø{]{]{!u |U{!u ��|U{!i(zR{]{Z�
zR{ {Jâø{az ºUù(âø{]{]{!u ä]ívu ��ä]ívi(zR{]{Z�
zR{ {Jâoz ä]þ(âø{]{]{!u ä]|vu ��ä]|vi(zR{]{Z�
zR{ z ä]ù(âø{]{]{!u ä³æju ��ä³æji(zR{]{Z�
zR{ zR{ ù]í(âø{]{]{!u |]þvu ��|]þvi(zR{]{Z�
zR{]{ {Jâø{az ä³æaâø{]{]{!u ä]|vu ��ä]|vi(zR{]{Z�
zR{]{ {Jâoz ä]í(âø{]{]{!u ä³æju ��ä³æji(zR{]{Z�
zR{]{ z ä]ù(âø{]{]{!u ä³æju ��ä³æji(zR{]{Z�
zR{]{ zR{ ù]í(âø{]{]{!u |]þvu ��|]þvi(zR{]{Z�
zR{]{]{ {Jâø{az rpo / kmkskpx r ÿ x{zZr ÿ | 1 kmkp}
zR{]{]{ {Jâoz ä]í(âø{]{]{!u ä³æju ��ä³æji(zR{]{Z�
zR{]{]{ z ä]ù(âø{]{]{!u ä³æju ��ä³æji(zR{]{Z�
zR{]{]{ zR{ ù]í(âø{]{]{!u |]þvu ��|]þvi(zR{]{Z�

zYå



r@SUÞBqoOhí�$/\PT�efn_e�XjS]q�k&W�SUn]Ol� � k&Xj\Ñ[]T�W±SUV�ef[_X��Mm5S]d:Ú�dRqoS]w�w7$1zR{/\I[]T$VbT�S]eoXBeoXana}�zR{/\I[]T$VbOYwbV�eoXan��
^ n_S]W�W±S ^�T�[_w�w�î*S]q�eoijSUV�ef[_X r@OYwbV�eoXan
z {Jâø{az {Jâø{]{]{!u º�º~u �?º�º~i(zR{]{Z�
z {Jâoz ùJzUâø{]{]{!u åJzwu ��åJzwi(zR{]{Z�
z z å]å(âø{]{]{!u ä]þvu ��ä]þvi(zR{]{Z�
z zR{ ä³æaâø{]{]{!u ä³æju ��ä³æji(zR{]{Z�
zR{ {Jâø{az ùJzUâø{]{]{!u º�º~u �?º�º~i(zR{]{Z�
zR{ {Jâoz äU{Jâø{]{]{!u ä]þvu ��ä]þvi(zR{]{Z�
zR{ z ä]í(âø{]{]{!u ä]|vu ��ä]|vi(zR{]{Z�
zR{ zR{ ä]ù(âø{]{]{!u ä³æju ��ä³æji(zR{]{Z�
zR{]{ {Jâø{az äU{Jâø{]{]{!u ä]þvu ��ä]þvi(zR{]{Z�
zR{]{ {Jâoz rsn / kmkskpx rsnyx{zZrsnp| 1 kmkp}
zR{]{ z ä]þ(âø{]{]{!u ä]|vu ��ä]|vi(zR{]{Z�
zR{]{ zR{ ä]ù(âø{]{]{!u ä³æju ��ä³æji(zR{]{Z�
zR{]{]{ {Jâø{az rsn / kmkskpx rsnyx{zZrsnp| 1 kmkp}
zR{]{]{ {Jâoz ä]í(âø{]{]{!u ä]|vu ��ä]|vi(zR{]{Z�
zR{]{]{ z ä]þ(âø{]{]{!u ä
º~u ��ä
º~i(zR{]{Z�
zR{]{]{ zR{ ä]ù(âø{]{]{!u ä³æju ��ä³æji(zR{]{Z�

r#SUÞBqfO$|�$t\ÔT�efn_eoXjS]q�klW�SUn]O$ØaT�S]dgV�S]q~NPe�W/OYXjw�ef[_X
ØaOYSUV�`jT�OYw1�Mm5S]d:Ú±dRqoS]w�w7$#ùU{½\I[]T�VbT�S]eoXBeoXana}_ùU{Ô\Ñ[]T�VbOYw�V�eoXan��
^ n_S]W�W�S ^�T�[_w�w�î*S]qoeoiBSUV�ef[_X r9OYwbV�e�Xan
z {Jâø{az {Jâø{]{]{!u |]|vu �lzYþ]ùviUùU{]{Z�
z {Jâoz ù]þ(â¹íU{]{!u |]|(â¹ívu �lzYþ]þviUùU{]{Z�
z z æZä(âø{]{]{!u åJzwu �lzY|]ùviUùU{]{Z�
z zR{ å
º�âø{]{]{!u äJzwu �lzYå]ùviUùU{]{Z�
zR{ {Jâø{az ù]þ(â¹íU{]{!u |]|(â¹ívu �lzYþ]þviUùU{]{Z�
zR{ {Jâoz í]ù(âø{]{]{!u åJzUâ¹ívu �lzY|]þviUùU{]{Z�
zR{ z å]í(âø{]{]{!u ä]ù(â¹ívu �lzYå]íviUùU{]{Z�
zR{ zR{ å]ä(âø{]{]{!u ä³æju �lzYå]åviUùU{]{Z�
zR{]{ {Jâø{az íJzUâ¹íU{]{!u åJzUâ¹ívu �lzY|]þviUùU{]{Z�
zR{]{ {Jâoz å³æaâ¹íU{]{!u ä³æju �lzYå]åviUùU{]{Z�
zR{]{ z å]å(â¹íU{]{!u ä³æaâ¹ívu �lzYå]äviUùU{]{Z�
zR{]{ zR{ å]ä(âø{]{]{!u ä]ívu �lzYäU{!iUùU{]{Z�
zR{]{]{ {Jâø{az å³æaâ¹íU{]{!u ä³æju �lzYå]åviUùU{]{Z�
zR{]{]{ {Jâoz å]å(âø{]{]{!u ä³æju �lzYå]åviUùU{]{Z�
zR{]{]{ z rmk / kskmkpx r ÿ!/ lpx{z 1 qsry| - kskp}
zR{]{]{ zR{ å]å(âø{]{]{!u ä]þ(â¹ívu �lzYå
º~iUùU{]{Z�

zYä



r#SUÞBqfOlº($*õÝS>v]OYqfORVlç©iaOYdg[_W/Q�[_wbOYiÕklW�SUn]OhØaT�S]dgV�S]q#NÔeoW/OYXjw�ef[_X0k&Xa\I[]T�W�SUV�eo[_X��Mm5S]d:Ú�dRqoS]w�w%$5ùU{/\Ñ[]T�VbT�S]eoXJç
eoXana}BùU{�\Ñ[]T$VbOYw�V�eoXan��

^ n_S]W�W�S ^�T�[_w�w�î*S]qoeoiBSUV�ef[_X r9OYwbV�e�Xan
z {Jâø{az þ]ù(âø{]{]{!u ä³æaâ¹ívu �lzYå]äviUùU{]{Z�
z {Jâoz ä]ù(â¹íU{]{!u ä]åvu �lzYä]|viUùU{]{Z�
z z rmq / kskmkpx ä]å(â¹ívu �lzYä
º~iUùU{]{Z�
z zR{ í]í(âø{]{]{!u º¡æju �lzgæZåviUùU{]{Z�
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