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¸ uwoR~I|we�¹RoRu�jThIzKjmu���u�j � u�oºj � e^p�jmi�u{h:jm¹Rl»qNsnh � hI¼Ie½l¾q�oR¼Ie � p�p � q � p�h
l§hNim¼Ieyx¿xRecgVecoXx8eyoXzYe6qIo�j � e6ecÀ8g<eÁzKj�eÁx¿ime � hNi�xTj � h:jnh%ÂVe � hS��uwqIi � uw|w|
ec|wuwzcuÃjÁÄ0Å½e�gRimeyp�eco�j$h�zYq�l¾gX¹8jmhNj�uwqIoXhI|rl¾q8x8ey|rqNs-pkgXu�o � oRey¹RimqIoXp � j � e
gRimu�oXzcu�g<hN|VoRec¹RimqIo<pBqIsÆj � e-pkj�imuwhNj�¹Rl � j�qnhIpmpkeÁp�pPj � e ��� gVqNj � eyp�u{pPj � h:jrx8u�Ç
i�eÁzKjÈoXec¹RimqIlnq8x8¹R|{h:jmqIi � eYÉ®eyzYjmpÊqNs�x8qIg<hNlnu�oXe§j � imqI¹X~ � j � e�hIzYj�uw�ShNj�uwqIo
qNsfd � i�eÁzYecgRj�qIi�pËlneÁx8uwhNj�e6j � e�ime � hNi�x¿x8ecgVecoXxRecoXz � qNsfp�gRuwo � oXec¹RimqIo
hIzYj�uw��u�j � Ä§dfqIgXhIlnu�oRenimec|weyh�pkenimeyp�¹R|Ãj�p�u�o½j � e$hNlngR|wuÃÌ<zyh:jmu�q�o½qIsv¼�e � uwqIo
zY¹Rimimeco�jmp � |�eÁhIx8uwoR~½j�q½j � e�eyl¾eyi�~�ecoXzce�qIs�ÂRu{p�j�hNÂRuw|�u�j �I�G�r� u{z � oRqIjnq�oR| �
lnq�xR¹R|whNj�eÁpvj � e-gVeyhI¼§ÌXimu�oR~¾i�h:j�e�ÂR¹Rj�hN|{pkq¾u�o�jmi�q8x8¹XzceyprhÊj�eylng<q�imhI|®hIoXx
p�j�h:jmeÊx8eyg<eyoXx8eco<zYe¾qNs@j � eÊlnq8x8ec|ÎÍ pfimeyp�gVqIoXp�e � j � ¹Xpfu�lngRimq:��u�oX~$j � eÊx8ecÇ
j�eÁzKjmhIÂRuw|�u�j � qIsEj�eylng<q�imhI|�| � zYq�i�imec|{h:jmeyx�u�oRgX¹8jmpyÄ
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Ö � e/zY|{hIpmpku{z oRqNjmu�q�o§qNsÆj � e�ÂXh�p�hI|X~�hIoR~I|wu{h-hIpPÂVecuwoR~Ëuwo��Iq�|���eyx¾u�o�gR¹Rimec| � lnqNjmqIiGgRi�q8zceypmpkuwoR~
� h�pneYÀ8gXhNo<x8eyx3q:�IeyiÈj � e � eÁhNi�pËjmq(uwoXzc|�¹XxRe×pkeyoXpkq�i � hIoXx3zcqI~�oRuÃjmu���e�sØ¹XoXzKjmu�q�oXpcÄ0�Ùp�¹Ri�Ç
gRimuwp�uwoR~$oRe � ÌXoXx8uwoR~�u{p�j � hNjflÈ¹<z � qNsÚj � uwp/hIzYj�uw��u�j � p � q � p�h§lnqNjmu��:hNj�uwqIoXhI|ÛzYq�lng<q�oReco�jyÄ
ÜRq�i�uwoXpkjmhNo<zYe � pkj�imuwhNjmhN|\hIzYj�uw��u�j � i�ey|whNj�eyx�jmq���u{pk¹XhI|Ûpkj�uwlÈ¹R|wu\uwpfx8ecgVecoXxReco�j/q�o�j � eÈj � g<eÊqNs
imecuwo8sØqIi�zYeyl¾eyo�j§ÝWgRimu�l§hNi � �8p-p�eyzYq�oXxRhIi �RÞ j � hNjÈh�Â<e � hS��u�q�i � u�|w|Pec|wu{zYu�j�ß �cà Ä�Ö\hIp�¼�ÇÎimec|{h:jmeyx
hIzYj�uw��uÃj � zchIo�ÂVe6eyo � hIoXzYeÁx¿qIinpk¹XgRgRimeypmpkeÁx �r� eco>h×ime � hNi�x�uwpnhIo�jmuwzcu�g<h:j�eÁx�sØqIinzYq�i�imeyzYj
gVeci�sØqIimlnhIoXzYe � imec|{h:j�uw�Ie�jmq$hIzYj�uw��u�j ���r� eco%oRq§ime � hNi�x6uwp�eYÀ8g<eÁzKjmeyxÆÄr��|�j � qI¹R~ � j � eËq�i�uw~Iuwo
qNsÆj � u{pGime � hNi�x§x8eyg<eyoXx8eco<zYe � hIpGoRqNjvÂ<eyeco6eYÀ8g<eyi�uwlneco�jmhI|�| � �Ieyi�u�ÌXeyx � x8q�gXhNlnuwoRe/l¾q8x8¹X|whNÇ
j�uwqIoTuwpf|�uw¼Iey| � jmq�gR|{h � h$imqI|weIÄ ¸ gXu�o � oRey¹Ri�q�oXp�uwo%j � e¾pkj�imu{h:j�¹Xl � j � eÈuwoRgR¹8j/j�q�j � e¾ÂXh�p�hI|
~�hIoR~I|wu{h � i�eÁzYecuw�IefhËgRimqIlnuwoReco�j oRec¹RimqIlnq8x8¹R|{h:jmqIi � uwoRgR¹RjGsØimqIláx8q�gXhNlnuwoRe�oXec¹RimqIoXpGuwo$j � e
p�¹RÂXpkjmhNo�jmuwh�oRuw~Ii�h�gXhNi�p-zYq�lngXhIzYjmhRÄ6Ö � eyp�e$x8qIg<hNlnu�oXe§oRec¹RimqIo<pËx8u{p�z � hIi�~�enu�o¿h�ime � hNi�x�Ç
x8eyg<eyoXx8eco�j�l§hNoRoReyiÊß �Sàãâ j � e � imeyp�gVqIoXx�jmq$j � eÊx8ey|�uw�Ieyi � qNsP¹XoReYÀ8gVeyzKjmeyx%ime � hNi�xRp�hIoXx�jmq
p�ecoXp�qIi � zY¹ReÁpvj � hNj�i�ey|�u{hNÂX| � gXi�eÁzYeyxRefj � eËx8ey|�uw�Ieyi � qIsÛecÀ�gVeyzYj�eÁx6ime � hNi�xRpyÄ
��zYj�uw�:h:j�uwqIoÈqNsXx8q�gXhNlnuwoReBimeyzcecg8jmqIi�pQhN|�j�eyimpQj � eGi�eÁpkgVqIoXp�eBz � hIimh�zKjmecimuwpkj�u{zcpÆqIsRpkgRuwo � oRec¹RimqIo<p
Â � lnq8x8¹R|{h:j�uwoR~�j � e§gRi�q�g<eyikjmu�eÁp/qNsG��qI|�jmhI~IeYÇã~�hNj�eÁx%u�q�o(z � hNoRoRey|wp � h�pfq�gRgVq�p�eyxTj�q%pkuwlngR|we
eYÀRzcuÃj�h:j�q�i � qIiËuwo � uwÂRu�j�q�i � eYÉ®eyzYjmp�ß ä à Ä%��zYj�uw�ShNj�uwqIo^qIs j � e�d � j � gVe6x8q�gXhNlnuwoRe§i�eÁzYeyg8j�q�i
hN|wqIoXefzchIo�eyuÃj � eci eco � hNoXzcefq�ivp�¹RgRgXi�eÁp�pvoRey¹RimhI|<imeyp�gVqIoXp�eypvx8ecgVeco<x8u�oX~¾q�o$j � efgXi�uwqIi p�j�h:jme
qNsÈj � e¿p�gRu�o � oRey¹Ri�q�oåß æ à Äáç�eyi�e ��� e½¹Xp�e�h3zcqIlngR¹8j�h:j�uwqIo<hN|�hNgRgRimq�h�z � j�q²hIpmpkeÁp�p�j � e
��� g<qIj � eÁpku{p�j � h:j-j � e$lnq�xR¹R|whNj�uwqIo�qNsrp�g<eÁzYu�Ì<z§uwqIo¿z � hNoXoRec|{p/j � imqI¹X~ � j � e$h�zKjmu��:h:jmu�q�o�qNs
d � imeyzYeyg8j�q�imp�uwpfpk¹Rè§zcu�eyo�jfjmq$eYÀ8gR|{hNuwo×ÂVqNj � j � eÊeco � hNoXzceyx×hIoXx×p�¹RgRgRimeypmpkeÁx%pkuwoR~�|�eË¹XoRuÃj



imeyp�g<q�oXpkeÁpvqNsÚl¾eÁx8uw¹Rl p�gRuwo � oRec¹RimqIo<pvj�q§ime � hNi�x�ÇÎgXi�eÁx8uwzYj�uwoR~Êpkj�uwlÈ¹X|�uÎÄ
Å(e � hS�IePzcqIoXpkj�im¹XzYj�eyx�h ÂRuwqIg ��� p�uwzyhN|w| � ~IimqI¹RoXxReyx/lnq�xRec|IqIs�h�pkgRuwo � oRey¹RimqIo-hNoXx/¹Xp�eyx�u�jQjmq
uwo���eypkj�uw~�hNj�e �r� ecj � eyi/xRqIgXhIl¾uwoReËoXec¹RimqIlnq8x8¹R|{h:jmu�q�oThIzyzYqI¹Xo�j�prsØq�i�j � eÊq�ÂXpkeyi���eyx�ime � hNi�x�Ç
x8eyg<eyoXx8eco<zYe/qNsÛpkj�imuwhNjmhI|Vp�u�oX~I|weYÇã¹RoRu�jvimeyp�g<q�oXp�eypBj�qÈ��u{pk¹<hN|VjmhIi�~�eYjmpGuwo$j � eflneclnq�i � ~I¹Xuwx8eÁx
pmhIzczyhIx8e$jmhIp�¼¿x8eypmzYimuwÂ<eÁx¿Â � ß �Yà Ä�Ö � eyp�e6hI¹8j � q�impÈ¹Xp�eyx�hIo�hIp � lnl¾ecj�imuwz$i�e � hIimx¿pmz � eyx8Ç
¹R|we¾hIoXxTzcqIlngXhIi�eÁx�j � e¾imeyp�g<q�oXpkeÈj�q�h$~�u���eco×j�hNim~IecjfuwoTime � hNi�x8eyx%h�p�q�gRg<q�pkeÁx%jmq6¹RoXi�ecÇ
� hNi�x8eyx$zyhIp�eypyÄ\Ö � e � imecgVqIi�jvh¾pk¹RÂ<p�j�hNo�j�u{hN|Vi�e � hIimx8Çãx8eyg<eyoXx8eyo�j x8u�ÉVeyi�eyoXzYe â j � e/lnh � qIimuÃj �
qNsXj � eÁpkevoRec¹Xi�q�oXpÛp � q � eyxËhfime � hNi�x�ÇÎimec|{h:jmeyx/eco � hNoXzceclneco�jÚqNsRj � evu�o�j�eyoXp�uÃj � hIoXxÈx8¹XimhNj�uwqIo
qNsÚx8u{p�z � hIi�~�e � hNo<x6hnp�lnhI|�|weci o�¹RlÊÂ<eyireYÀ � uwÂRuÃjmeyx�hÊi�e � hIimx�Çãimec|{h:j�eÁx$x8eygRi�eÁp�p�uwqIoQÄÚÖ � eËhN¹RÇ
j � qIi�pPpkgVeyzc¹R|{h:j�eÁxÊj � hNjGd � imeyzcecg8jmqIiPh�zKj�uw�:h:jmu�q�o¾lnuw~ � jGh�zczYq�¹Ro�jÚsØqIiPeyo � hNo<zYeyx¾imeyp�g<q�oXp�eyp �
�r� eyi�eÁhIprd � i�eÁzYeyg8j�q�i�hIzKjmu��:hNj�uwqIo�lnu�~ � j�ecÀ8gR|whIu�o�j � eËx8eygRi�eÁp�p�eyx�imeyp�g<q�oXp�eypyÄBÖ � eËlnq8x8ec|
gRimeyp�eco�j�eÁx � eyi�e�x8eclnq�oXp�jmimhNj�eÁpËj � h:jnoRec¹Xi�q�l¾q8x8¹X|whNj�qIi � hIzYj�uwqIoXpÊqNsfxRqIgXhIl¾uwoRe6j � imqI¹X~ �
d � i�eÁzYecgRj�qIi�p�pk¹Rè§zce¾j�q×hIzyzYq�¹Ro�j/sØq�i-Â<qIj � eYÉ®eyzYjmp �E� u�j � uwo�jmecimeypkj�uwoR~%zYq�oXpke���¹RecoXzceyp/sØq�i
uwo8sØqIiml§h:j�uwqIo�gRimq8zYeypmp�u�oR~<Ä
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Ö � e-lneclÊÂRi�hNoRe/gRimqIgVeci�j�uweyp qNsÛj � e-lnq8x8ey|QoRec¹Xi�q�o�imeyp�¹R|ÃjrsØimqIl hNo�hIzczc¹Ri�h:j�e/imecgRimeyp�eco�jmhNÇ
j�uwqIo6qNsEhÈl¾uwoRuwl§hN|ÆpkecjvqIsEzY¹Rimimeco�jmpGoReceÁx8eyx§j�q¾i�eygRi�q8x8¹<zYerj � e/z � hNi�hIzKjmecimuwpkj�u{zrÂVe � hS��uwqIiGqNs
p�gRu�o � oRec¹Xi�q�oXpcÄ � o×|�q � x8q�gXhNlnuwoReÈzcqIoXx8u�j�uwqIo<p � j � eÁpke¾zYey|�|{p�ecÀ � u�ÂRu�j���¹<hIp�uQj � qNÇ¬p�j�h:j�e-ÂVeYÇ
� hS��uwqIi â j � e � pkgVeco<xÈlnq�pkj@qNsRj � ecuwiÚj�uwlne ecu�j � eyi@u�onh ��� gVecimg<q�|whIi�u�
ceÁx�� xRq � oQÍNp�j�h:jmevhIi�q�¹RoXx
��������� � q�iPuwonh�x8eyg<q�|whIi�u�
ceÁx�� ¹RgQÍ�p�j�h:jme�hNimqI¹RoXx ��������� ß � à ÄÚÖ � u{p@ÂRuwl¾q8xRhI|Xz � hIimh�zKj�eyiqNsGj � e§imeyp�gVqIoXp�eÈjmq%zYqIi�j�u{zchI|Úu�oRgX¹8jËuwp-hNjkjmi�uwÂR¹8jmeyxTj�q%h�zYqIlÊÂRuwoXh:jmu�q�oTqNs uwo � hNi�x%imeyzYj�u�s � Ç
uwoR~TÝ �����ËÞ hIoXx�qI¹8j � hNi�x�i�eÁzKjmuÃs � uwoR~½Ý�� ���ËÞ gVqNjmh�p�p�uw¹RlÙzY¹Rimi�eyo�jmpËß � à Ä ����� zcqIo�j�imu�ÂX¹8j�eÁp
h¿p�lnhI|�|fqI¹8j � hNi�x>zY¹Rimi�eyo�j�h:j ��� g<eyi�gVqI|{hNimu 
yeyx>lneclÊÂRimhIoRe�g<qIj�eyo�jmuwhI|wp � j � ¹Xp$gRi�q:��u{x8uwoR~
imeyp�uwpkjmhIoXzYenjmqTx8ecgVqI|{hNimu�
yh:jmu�q�o¿hNoXx¿pkjmhIÂRu�|wu�
cuwoR~%j � e�x8q � o^pkjmh:jmeIÄ!� ��� u{pÈh%l§h � q�i ��� Ç
gVecimg<q�|whIi�u�
cuwoR~ËzY¹Xi�imeco�jPj � h:jvÂ<eÁzYqIlneÁpBhIzYj�uw�:h:j�eÁx$h:jvx8ecgVqI|{hNimu 
yeyxngVqNjmeco�j�u{hN|{pGhIoXxnqIgXg<q�pkeÁp
j � e6x8eyg<q�|whIi�u�
cuwoR~%uwo#"X¹ReyoXzYeÁpËqNs�ecÀRzYu�jmh:jmqIi � p � oXhNg8jmuwz§hIoXx¿uwo � hIimx(uwqIoRu{z$zY¹Xi�imeco�jmp â uÃj¾uwp
j � ecuwi�ÂXhN|{hNo<zYe/j � hNjfx8ecj�ecimlnu�oXeyp j � e-lneclÈÂXimhIoRe-g<qIj�eyo�jmuwhI|QqNs\j � e-¹Rg×p�j�h:jmeIÄ � o%hIxXx8uÃjmu�q�o
j�q ����� hNoXx$� ��� zY¹Rimi�eyo�jmp � j � e-lnq8x8ec|ÆuwoXzcqIimg<q�imhNj�eypGj � e � ÇÎj � gVe-zchI|wzcu�¹Rl Ý � Ç � h Þ zc¹Ri�Ç
imeco�jPj � h:jvpkjmhIikj�p@jmqÈgRimq:��uwx8e�hIo$uwo � hNi�xnzY¹Rimimeco�jGh:jvpk¹RÂRj � imeyp � qI|{xnlneclÊÂRimhIoRe�gVqNjmeco�j�u{hN|{p �
j � ¹Xp�x8eYjmeciml¾uwoRuwoR~nj � e-�IqI|�jmhI~Ie�i�hNoR~�efqIsÛj � eË¹Rg%pkjmh:jmeIÄBÖ � uwp�zc¹Rimi�eyo�j � h�pvj � eÊhNÂRuw|�u�j � jmq
uwoXzYimeyh�pke�j � e/ÌXimu�oX~Êi�h:jme�qNs\pkgRuwo � oRec¹Xi�q�oXp hNoXx�uwp zYimu�j�u{zchN|VjmqÈj � e�eco � hIoXzYeylneco�jvqIsÛp�gRu�o �
oRey¹Ri�q�o6imeyp�gVqIoXp�eypvuwo6j � e-gRimeyp�ecoXzce�qNs\d � hN~�qIoRu{pkjmp�ß æ à Ä
�f¹Ri/~Iq�hN|Eu{pfj�q�x8eyp�u�~�o½h�l¾q8x8ey|\j � hNj/gRimq:��uwxReyp�h6zYq�oXpku{pkj�eco�j�x8eypmzYimu�gRj�uwqIo×qIsBlneclÈÂXimhIoRe
gRimqIgVeci�j�uweypnuwo>j � e �Á�I� Ç �y�I��� ��% jmu�lne%i�hNoR~�eIÄ0Ö � u{pnuwp§j � e×z � hIimh�zKjmecimuwpkj�u{z�i�hNoX~Ie�qNsx8¹Ri�h:jmu�q�o�sØq�in¹Rg0hNoXx>x8q � o²p�j�h:j�e�eygRuwp�q8x8eyp â u�j§hI|wp�q�pkgXhIoXp¾j � e�j�uwl¾e×zcqI¹Ri�p�e6qIs/p � qIi�j
j�eyi�l l¾q8x8¹X|whNj�qIi � eYÉ®eyzYjmp�qIsvx8q�gXhNlnuwoReIÄnÖ � enlnq�xRec|@u{p-zYqIo<p�jmi�¹XzYj�eÁx½h�zczYq�imxRu�oR~�j�q�j � e
gRimu�o<zYuwgR|�e�qNsrpkeygXhNi�h:jmu�q�o(qIsGjmu�lne�p�zyhN|weyp'&ËgRimq�zceypmpkeÁp/j � hNjÈqIgVeci�h:jme§u�o�j � e �Á�I� Ç �y���I� �(%i�hNoR~�e hIi�evlnq8x8ec|weyx§h�p@hIzczc¹Ri�h:j�ey| � h�p@gVq�pmpkuwÂR|we � j � q�p�e j � hNjP�:hNi � qIo§h/lÈ¹Xz � p � qIi�j�eyiÚj�uwlne
pmzchN|we$hNime$hIpmp�¹Rlneyx½j�q×uwoXpkjmhIo�j�hNoReyqI¹Xp�| � hIz � u�ey�Ie¾j � eyu�i¾p�jmeyh�x � ÇãpkjmhNj�e§�:hN|w¹Reyp � hNoXx½j � q�p�e
j � h:j q�zyzY¹RiGq:�IeyiB|wqIoR~�eciPjmu�lne�p�zyhN|weyp � p�¹Xz � h�pGp�|wq � uwoXh�zKj�uw�:h:jmu�q�o � hNime�hIpmpk¹Xl¾eÁx$zYq�oXpkjmhNo�jÁÄ
Ö � ¹Xp � j � e�lnq8x8ec|rx8q�eyp¾oRqIj¾uwoXzcqIimg<q�imhNj�e�zc¹Ri�imeco�j�p �r� u{z � uwoXh�zKj�uw�:h:jme6q�o3hTp � q�ikj¾j�uwlne
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