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Ð ÑaÒ1ÓrÔSÕ�Ö=×'ØÙÓSÚ�Õ1Ò
ÛVNSv�HSDGFIg�J\D^s9[MWMJ\dYW�Ü�LOW\ÜÝm�Þ)J\D^vEHSDGW�mGv�ß&m^FhW\Q�FhL�m^W�DGv�jrbPß&vEm^NKv�D^FµL^R9ÜÈDGW\gàNKJ\ß?RMv%D?L¶Þ�NKW
ß&W\giHSDGW\giFµLOv�L^W�ÜÝm�ÞVJ�DGv�J�HKHSdIFµß%J�m^FhW\QKL�W\D�mGNSv�v%ácv�ß&brmGFIWMQ�v%QcâcFIDGW\QKg¹v�Qam�m^NKJ�m1DGbSQKL1J\HSHSdhF�ã
ß%JTmGFIWMQKL�äMl=bSD1J�HKHSD^WaJ\ß?N�m^WEm^NKFhL�HKD^WMxSdIv�gÏNKJML�xPv�v%Q�jrv�L^ß%D^FhxPv�j¹FIQ�J�Qiv�J�DGdIFhv%D�HKJ\HPv�D�å�æ%ç_ä
è�Q;mGNSFhL�J\HSHSDGWMJMß?NYXMxKF�m�L^v�éabSv%QPß&v�LVJ\D^v+FIQPLOv�DOmGv�j9FhQam^W¹m^NKv+v%árv�ß&bSmGJ�xKdIv+xcs�m^NSv-ß%W\giHSFhdIv�D
m^NKJ�m}J\D^v�mGNSv%Q¹ß?NSv�ß?RMv�jExcs-LObKHSHPWMDOmGFIQK[�NKJ�D?jrÞVJ�DGv1jrbSDGFhQS[�v&árv�ß&brmGFIWMQYä�ÛVNKv¶Fµjrv�J'FhL<m^NPJTm�X
F�Ü¶m^NSviß&Wrjrv¹NKJ\L=xÙv%v%QÊmGJ\giHPv�D^v�j§XÙm^NSviLOv�éabSv%QKß%v	Þ�Fhdhd3xÙv�JTê@v�ß&m^v�jYXPmGNSv%DGv%xcs#v�QKJ�xSdhFhQS[
m^NSv¹NKJ�D?jrÞVJ�DGvEm^W�jrv&mGv�ß&mEJ;g¹WrjrFIëPß�JTm^FhW\Q<äÙp)m+m^NSFµL+HPWMFIQam�XPmGNSv¹NKJ�D?jrÞVJ�DGv�ß&W\giHÙW\QSv�Qam
ß%J�QuNKJ\d�m�mGNSv-HSDGWcß%v�LGLOWMD�ä

l=xKLOv�D^âMvum^NKJ�m;m^NKvìß&WMg¹HKFIdhv%Duß%J�QíFhQKLOm^DGbSgiv%Qam;v%ácv�ß&brm?J�xSdhv�L;Þ�F�mGN�NSFµjSjrv�Q�ß&Wrjrv�L
FIQîL^v%âMv%D?J�d�ÞVJ�srL%äfÛVNSv9giWMLOm¹jrFhDGv�ßom¹J�HSHSDGWMJMß?NÁFhL�m^WìL^FIgiHSdhsÀJ\jSjÀß%Wrjrv%Þ)W\D?jSLEmGW¾m^NKv
v&árv�ß%brmGJ\xSdIvMä1ï�WTÞ)v%âMv%D�X}m^NSFµL9NPJ\L�mGNSvìjrFµLGJ\jrâTJ�Qam?J�[\vumGNKJTm9mGNSv¾DGv�L^bSdIm^FhQS[Àv&árv�ß%brmGJ\xSdhv
giJ�sÊQSW�m�v%árv�ß&bSm^v�W\QÁHSDGWrß&v�L^L^W\D?L+Þ�F�mGNSW\brm�m^NSv;L^bSHSHÙW\D^m^FhQS[�NKJ\DGjrÞVJ�DGv\XYJ\QKj7g�J�sìxÙv
v�J\L^FhdIs9jrv%m^v�ßom^v�juxas¿J�Q¿J�mOm?J\ß?R\v�D�äKl=bSD�J\HSHSDGWMJ\ß?N;FhL)mGW¹v�giHSdIWTsimGNSvEÜÈDGv%v�jSW\g�m^NPJTm�m^NKv
ß&W\giHSFhdhv%D�NKJML}FIQ�J�dhdhWcß�JTmGFIQS[+DGv%[\FµLOm^v%D?L�ä�Z)v�ß%J�bPLOv¶m^NSv�D^v�J\D^v)g�J�Qcs�ß?NSWMFhß%v�L3FhQiJ\dIdhWrß%J�m^FhQS[
D^v�[\FµL�mGv%D?L%X�ß&WMg¹HKFIdhv%D?L�ß%J\Q�bKL^v)m^NSv�LOv�ß?NSWMFhß%v�Lfm^WEDGv%HSDGv�L^v%Qam}xSFIQPJ�DGs�ß&Wrjrv�L<mGNKJTm1ß�J�Q�m^NSv�Q
ð {}|a���V�}�%��ñ9������­M²a²r�%����~o®¿���;²c�%��� º �;�¶�O�%�T�=���3ò���ó���������ô	¯h����³���|M~ � �%�������a��¸ ½ ±?��~?�M±?~Ãa��­M�c®M�%�������K»



xPv�v%ácm^D?J\ßomGv�j¹xcs�mGNSv�NKJ\DGjrÞVJ�DGv\ä�p'QKjixÙv�ß%J\bKL^vVm^NSv�DGv%[MFhLOm^v�D�J�dhdIWrß�JTm^FhW\QiFµL�J-âTJ�dhFµj	WMQSv\X
m^NSv-v%ácv�ß&brm?J�xSdhvEÞ�FIdhdYDGbSQuW\Q�HSDGWcß%v�LGLOWMDGL1m^NPJTm'jrWiQSW\m�HPv�DOÜÈWMD^gõJ\Qcs;ß?NSv�ß?RcFhQS[Kä

ÛVNSv�NKJ�D?jrÞVJ�DGv¹L^bSHSHÙW\D^m�FµL-QSv�v�jrv�j7L^W�m^NPJTm�mGNSv;ß?NSv�ß?RaFhQS[�FµL-F�m?LOv�d�Ü�QSW\m	ß&WMgiHSD^W\ã
g¹FµL^v�j§X@J\L'FhL=HPWaL^L^FhxSdIv	Þ�F�mGNìL^W�ÜÝm�ÞVJ�DGv�ß?NSv�ß?RcFhQS[9giv&mGNSWrjSL	åIæ�ö�ç_äP÷íNSFhdIv	F�mEFhL=[\v�QSv%D?J�dhdhs
v&árHPv�QKL^FIâMv;mGW7xKbSFIdµjøß&bKLOm^WMg,NKJ�D?jrÞVJ�DGv¿L^bSHSHÙW\D^miÜÈW\D¹m^NSFµL¹m�scHPv#W\Ü'DGbSQrã_m^Fhg¹v#ß?NSv�ß?Raã
FIQS[PXKù3FIv�dhj#k1D^WM[\D?J�gigiFIQK[¹úEJTmGv�p�DGDGJ�sÊûËù}k¶úEp+ü)m^v�ß?NSQSW\dhW\[Ms�HSDGWTâaFµjrv�L�J�Q#JTm^m^D?J\ßomGFIâMv
J�dIm^v%DGQKJ�m^Fhâ\v\ä�ÛVNSv�LOv�HSDGW\[MDGJ\gigiJ\xSdhv�ÜËJ�xSDGFµß%L�J�DGv¿m^WrjSJ�s�J�âTJ�FhdhJ\xSdhv¿Þ�FIm^Nýg�J�Qcsîß&WMg¹ã
g¹v�DGß%FhJ\dKHSDGWrß&v�L^L^W\D?L%XMJ�QKj9ß�J�Q�v�J\L^FIdhs	xÙvEß&W\QSëK[\bSDGv�j¹mGW�HÙv%D^ÜÈW\DGgþmGNSv'RcFhQKj�W\Ü<ß?NSv�ß?RcFhQS[
jrbSDGFIQS[ÿD^bKQMmGFIgivMä)Z)v�ß�J�bKL^vìù}k¶úEp�� LuJ�DGvìbPLObKJ\dIdhsýW\Qrã�ß?NSFhHYX)J\QKjíxÙv�ß�J�bKL^v¾mGNSv%síß%J\Q
xPv+W\HrmGFIgiF��%v�jim^W¹HPv�DOÜÈWMD^g L^FIgiHSdhv=ß%W\giHSbrm?JTmGFIWMQKL%XMm^NKv%s9J�DGv'J\dhL^W�L^HKJ\ß%v=J�QPjim^Fhgiv=v��¹ã
ß&Fhv%Qam�ä�ÛVNcbKL�X�m^NSv�ß&WMg�xSFhQKJ�m^FhW\Q�W\ÜÙß%W\giHSFhdIv�D}J\QKj¹ù3k)úEp�mGv�ß?NSQKW\dhW\[\s-g�J\R\v�L<m^NKv)Þ�NKW\dhv
J�HSHSDGWMJMß?NÊÞ)W\D^m^NcsÊW�Ü�FIQcâMv�LOm^Fh[MJTmGFIWMQYä<ÛVNSv;HSbSDGHPWaLOv9W\ÜVm^NSFµL�HPJ�HÙv%D�FµL-mGWìv&árHSdhW\DGvim^NKv
HPv�DOÜÈWMD^g�J�QPß&vEW�Üfm^NSFµL�J�HKHSD^WaJ\ß?NYä

ecv%âMv%D?J�dPÜËJ\ßomGW\D?LVß%J�Q�JTê@v�ß&m�HPv�DOÜÈWMD^g�J�QPß&v+Þ�NSv%Q�J\ß&m^Fhâ\v%dhs;ß?NSv�ß?RcFIQS[iJ�Q¿v&árv�ß%brmGJ\xSdhv
JTm�D^bSQamGFIgiv\ä�ÛVNSvÀß%W\giHSbrm?JTm^FhW\Q m^FhgivÊFhQ mGNSvÁù3k)úEp jrv%HÙv%QKjKL¿WMQ�mGNSvÁdIv�QS[�mGNKLuW�Ü
m^NSv-ß&Wrjrv�L%XMm^NKv%FhD�LOHSDGv�JMj9J\ß%D^WaL^L�m^NSvEv%ácv�ß&brm?J�xSdhvEJ�QKj;NSWTÞíW�ÜÝmGv%Q¿m^NSvEß?NSv�ß?RcFhQS[�FµL)HPv�DOã
ÜÈW\DGg¹v�j§ä�è�Q�HKJ�D^m^Fµß&bKdhJ\D�X�Þ¶v)ß&W\QPLOFµjrv%D<m^NSv¶dIv�QS[�mGNKLfW�ÜKxKJMLOFµß�xSdhWrß?RrL<J�QPj�LOFhgiHSdhv)ß%W\giHSFhdIv�D
m^v�ß?NKQSFhéabSv�L¶L^bKß?NuJ\L�dhWcW\H¿bSQSDGW\dhdIFhQS[KäM÷Êv=ëKQKj9m^NKJ�m�XcWTâ\v�DGJ\dId_X�mGNSvEJ�HSHSDGWMJMß?NiFIgiHÙWML^v�L)J
g¹Wrjrv�L�m}HÙv%QKJ\d�m�sMä�p)m3m^NKv)LGJ�giv¶m^Fhg¹vMX�Þ¶v¶ëKQKj�m^NKJ�m3dhWcW\Hrã�bSQSDGW\dhdIFhQS[�HKD^WTâcFµjrv�LfQSv%[MdIFh[\FhxSdhv
HPv�DOÜÈWMD^g�J�QPß&v�xÙv%QSv%ëSm�XÙmGNSv%DGv%xcs#LObK[\[\v�L�mGFIQK[�m^NKJ�m+W\m^NSv�D=ß%W\giHSFhdIv�D'mGv�ß?NSQSFµéabSv�L=Þ�FhdId}xÙv
QSv%v�jrv�j¿m^W¹ÜÈbSD^m^NKv%D�DGv�jrbPß&v+m^NSv-HÙv%D^ÜÈW\DGg�J�QKß%v=WTâMv%DGNSv�JMj§ä

Z¶v�ß%J\bKLOv�J�ß&W\giHSdhv&mGv=L^bSDGâ\v%s	W�ÜYL^W�ÜÝm�ÞVJ�DGv�HSD^W\m^v�ßom^FhW\Q9J\QKj�L^v�ß&bKD^FIm�saã�jrDGFhâ\v%Qiß&WMgiHSF�ã
dhJ�m^FhW\Q9FµL)HSD^v�LOv�Qam^v�j9FIQuLOWMg¹v=W�Ü<WMbSD)v�J�DGdhFIv�D1Þ)W\DGR�åIæ\X��Tç�XaÞ)v'DGv&ÜÈv�D1mGNSv+D^v�J\jrv�D�m^W	m^NKv�L^v
HKJ�HÙv%D?L)ÜÈW\D�DGv%âcFhv%Þ�LVW�Ü3D^v�dhJ�m^v�j;Þ)W\DGR@ä
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ùfFh[\bKD^v¿æ¹jrv�HSFµßomGL=mGNSviWTâ\v%D?J�dhdfL^srL�mGv%gÄJ\DGß?NSFIm^v�ßomGbSD^v�bKLOFhQS[uW\bSD+v�J\D^dhFhv%DEJ�HSHSDGWMJMß?N�å�æ%ç_ä
ÛVNSv¿DGFh[\Nam	L^FhjrvuW�Ü'ù3Fh[\bSDGvìæuLONKWTÞ�L�J¾HKD^Wrß&v�L^L^W\D¹J�QKjîùfúEk§p WMQîJìL^FhQS[\dhv¿ß?NSFhHYä�p'L
FIQKLOm^DGbKß&m^FhW\QKL)L�mGD^v�J�g FIQamGW�m^NKv=ß?NSFhHYXMm^NSvEùfúEk§p LOv�ß&bSDGv'ß&WMgiHPWMQSv%Qam¶v%ácm^D?J\ßom?L�mGNSv'DGv%[\ã
FhLOm^v�D<FhQrÜÈW\DGg�JTm^FhW\Q-J\QKjEbKL^v�L§mGNSv1LOm^DGv�J\g W�ÜrDGv%[MFhLOm^v�DGLÙmGW�v&ácm^D?J\ß&mYm^NKv�NSFµjSjrv%Q	LOv�éMbKv%QKß%v�L�X
Þ�NSFhß?N#J\D^v=m^NSv�Q#ß?NSv�ß?RMv�j§äSp'dId§mGNSv�ß?NSv�ß?RaFhQS[¹FhL�HPv�DOÜÈWMD^giv�j¿xcs�m^NKv�ù3k)úEp F�m?LOv�d�Ü�ä

Û<W�L^v%v'NSWTÞým^NSFµL1Þ)W\DGRrL%X�ß%W\QKL^Fµjrv%D)J�L^J\giHSdIv'HSD^WM[\D?J�g J\L�L^NSWTÞ�Q�FhQ;ù3FI[MbSD^v&%räMÛVNKv
ß&WrjrviW\Qìm^NSv�dhv&ÜÝm�L^NSWTÞ�L=m^NSviW\bSm^HSbrm�W\Ü)LOmGJ\QKjSJ�D?j¾ß%W\giHSFhdhJ�m^FhW\QYX§xÙv&ÜÈWMD^v¹W\bSDEDGv%[MFhLOm^v�D
v%QKß%WcjSFIQS[ÀFµLiHÙv%D^ÜÈW\DGg¹v�j§ä1ÛVNSv¾ß%W\giHSFhdIv�D9J�HSHKD^WaJ\ß?NîDGv%HKdhJMß&v�L	mGNSvìLOmGJ�QPjSJ�D?j�DGv%[MFhLOm^v�D
J�dhdIWrß%J�m^FhW\Q;J\dI[MW\DGF�mGNSg�Þ�F�mGN¿WMQSv=m^NKJ�mVv�g�xÙv�jSL)RMv%srL%äa÷7v+bPLOvEJ�Q¿v%â\v�Qrã�QabKg�xÙv%DGv�j�DGv%[\ã
FhLOm^v�D�m^W#v�QKß&Wrjrv¿J¾öÀû'��v%DGWaü=ÜÈDGW\g m^NSv9xKFIQKJ\D^sÊR\v�s\XfJ\QKjÁJ�QÀWrjSjcã�QcbSg�xÙv%DGv�j7DGv%[MFhLOm^v�D
m^W#v%QPß&Wrjrv9J7æ¾ûÈWMQSv�ü&ä<ÛVNSFµL-HSDGWcß%v�LGLEß&W\QamGFIQcbSv�L-bSQam^Fhd1J�dhd�mGNSv9J�âTJ�FhdhJ\xSdIv�(Gjrv&ëKQKF�mGFIWMQ )
D^v�[\FµL�mGv%D?L<W\ÜKm^NKv�xKJ\L^Fhß¶xSdhWrß?R�J�DGv)JML^L^FI[MQSv�j	J\ß�ß&W\D?jrFhQS[�mGW+m^NSv�RMv%s\äTÛVNSvVDGv%âMv%D?LOv¶HSD^Wrß%v�LGL
FhL�HÙv%D^ÜÈW\DGgiv�j¿FIQumGNSv-ù3k)úEp�ä
è�Q9m^NKFhL)HKJ\HPv�D�XcÞ)v=ß&WMQKL^Fhjrv�D1m�Þ)W	ÜÈbSQKjSJ\g¹v�QamGJ�d@ÞVJ�srL�FhQ¿Þ�NSFµß?N¿J\Q9v%g	xPv�jSjrv�j;xSFImOã

LOv�éMbKv%QKß%v1ß%J\Q�xPv¶bKL^v�j§ä�è�Q-m^NKv�ëKD?L�m3giv&m^NKWcjYX%mGNSv¶v%ácm^D?J\ßomGv�jExSFIm3L^v�éabSv�QKß&v1FhL3ß&WMg¹HPJ�DGv�j
J�[MJ\FIQPL�m�J#HSDGv&ã�LOm^W\DGv�jÊR\v�sìFhQ7m^NSv;ù}k)úEp�äfÛVNKFhL�X<NSWTÞ)v%âMv%D�X@D^v�éMbKFIDGv�L�JMjSjrDGv�LGLOFhQS[um^NKv
HSD^WMxSdhv%g W�ÜYR\v�s	jrFµLOm^DGFIxSbSm^FhW\QYäcùSWMD¶L^scLOm^v�g�L�FhQ9Þ�NSFµß?N9LObKß?N9jSFhLOm^DGFIxKbrm^FhW\Q9WMD¶LOm^WMDGJ\[\vVFhL
QSW�m�HÙWMLGLOFhxSdhv\X�JELOFhgiHSdhv%D�ûËJ\dIxÙv%FIm�dIv�L^L�L^v�ß%bSDGv�üfJ�HSHSDGWMJMß?N�ß%J\Q	xÙv�bKL^v�j§äTè�Q	m^NKFhL�ß�J\L^v\X�m^NKv
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xSF�m^ã�L^v�éabSv�QKß&viFµL�ß&WMgiHKJ�DGv�j7J�[aJ�FhQKL�m-J#L^HPv�ß&FIëPß#ûËLGJ�s\X@mGNSviëKD?L�moü+W\H@ß&WrjrviFIQ7mGNSv9xKJMLOFµß
xSdIWrß?R@äKÛVNSv�WTâ\v%D?J�dhdÙm^v�ß?NSQSFµéMbKv�D^v�dIFhv�L�W\Qum^NSv�ÜËJ\ßom'm^NKJ�m�XKÞ�NKv%Q�m^NKv�ß&Wrjrv�FµLVm?J�giHPv�D^v�j
Þ�F�mGNYXrm^NKv-xSF�m'L^v�éabSv�QKß&vEÞ�FhdId<xPv�jrFµL^D^bSHSm^v�juÞ�FIm^N�NSFh[\N�HSDGW\xKJ\xSFhdIFIm�s\ä

*$+�, ¬10K¬ ò1~?��������~^�)~?�M±?��®M���M�E~G°M��³-²M¸�~¶������|¹ñ�~G�3242?�52?���������6242

q W\QKL^FhjSv%D�X?ÜÈW\D<v%áSJ�giHSdhv\XomGNSv1L^v�ß&WMQKj&7PJ�âMW\D@giv%Qam^FhW\QSv�j-J�xÙWTâ\vMä&è�Q�ù3FI[MbSD^v�%SXom^NKv1W\HSã
ß&Wrjrv�W�ÜcmGNSv}ëKD?L�mYFhQKLOm^DGbKßomGFIWMQ-W�ÜrJVxKJ\L^Fhß}xKdIWrß?R'scFhv%dµjSLYJVRMv%s�W\Ü��hæ\æ�öSæ�ö\ö\öMö\öKæ\æ�öMö�ö\ö\ö\ö�öMö�ö8�hä
ecFIQPß&v=m^NSv+ëKD?L�mVxSFIm)W\ÜYm^NKv+RMv%siFµL9�hæ5�amGNSv=DGv%[MFhLOm^v�D)JML^L^Fh[\QSv�jim^W	m^NSv=ëKD?L�mVFhQKL�mGD^bPßom^FhW\Q¿FhL
� `-æ:�Iä§ùKD^WMg m^NSvibKL^v&ã�jrv&Ü)J�QKjÊjrv&ÜÝã�bKL^v¹ß?NKJ\FIQÊW�Ü�mGNSviD^v�[\FµL�mGv%D?L%XKm^NSviFhQKLOm^DGbKßomGFIWMQKL=m^NKJ�m
jrv%HÙv%QKj¹WMQ�mGNSvVëKD?L�m�FhQKL�mGD^bPßom^FhW\Q;� L}DGv%[MFhLOm^v�D<� `-æ5�MJ�DGv¶bSH@jSJ�m^v�jYä�è�Q�mGNSv�L^v�ß&WMQKj�FhQKLOm^DGbKßoã
m^FhW\QYXYDGv%[MFhLOm^v�D=� `-æ:�§FhLEWMQKß&v�J\[MJ�FhQÊß?NKWML^v%QYXYJML+m^NSv�xSFIm�âTJ�dhbSviFhL=�hæ5�YJ\QKjÊm^NSviDGv%[MFhLOm^v�D
FhL�J\dhL^W	DGv�jSv&ëKQSv�j§äKp'Q¿v�â\v%QuDGv%[\FµLOm^v%D>� `�ö8�rFµL�ß?NSWaLOv�Q;ÜÈWMD¶mGNSvEÜÈW\bKDOmGN¿FhQKLOm^DGbKßomGFIWMQ;ÜÈDGW\g
m^NSv�J�âTJ�FhdhJ\xSdhv�v%âMv%QìDGv%[MFhLOm^v�DGL�X@LOFhQKß&v	m^NKv�mGNSFID?jÊxSF�mEW�Ü1m^NSviR\v�s#FhL?� ö8�hä§ÛVNSFhL+DGv%[MFhLOm^v�D1� L
(ObKL^v1)�dhWrß%J�m^FhW\QKL+J�DGv-m^NKv%QìbKHÙjSJ�m^v�j§ä§ÛVNSFhL+HSDGWrß&v�L^L=ß&W\QamGFIQcbSv�L'bSQamGFId�J�dhdfm^NSv¹D^v�[\FµL�mGv%D?L



J�DGv-g¹WrjrFIëKv�j�xKJ\L^v�j�WMQ¿mGNSv�RMv%suß?NSWML^v%QYäPp giWcjSF�ëKv�j#HSDGW\[MDGJ\g Þ�F�mGN¾JiQSv%Þ DGv%[MFhLOm^v�D
LOv�éMbKv%QKß%v+FµLVmGNabPLVW\xrm?J�FhQSv�j§äPùSW\DVmGNSv�J�xÙWTâ\v+v&áSJ\g¹HKdIvMXSùfFh[\bKD^v@%¹LONKWTÞ�L)m^NSv-DGv�L^bSdIm�ä
ï�WTÞìFµL§m?J�giHÙv%DGv�jEß&Wrjrv�jrv%m^v�ßom^v�j A q W\QKL^FhjSv%D<J\Q+FhQKL^v%D^m^FhW\QEW�ÜcFhQKL�mGD^bPßom^FhW\QPL%ä q dhv�J\D^dhs\X

J�Qcs	FhQKLOm^DGbKßomGFIWMQ�m^NPJTmVbKLOv�L�DGv%[MFhLOm^v�DGL�FµL¶dIFhR\v�dIs¹m^W¹jrFµLODGbSHrm¶m^NSv=xSF�m�L^v�éabSv%QPß&v'Þ�FIm^N;NSFI[MN
HSD^WMxKJ�xKFIdhF�m�sMX3J\QKjÀÞ�FhdId)mGNSv%DGv&ÜÈWMD^v¿xPv�jrv&mGv�ß&m^v�jYä}p'd�mGNSW\bK[\NîQKW�m�jrFhLGß&bPL^L^v�jÀNKv%DGv\X3F�miFhL
v�J\L^s#mGW�L^v%dhv�ß&m-W\H@ß&Wrjrv�L+mGNKJTm�J\D^viJTm�J¿ëSárv�jÁjrFµLOmGJ�QPß&v�J�Þ)J�sMX§LOW¿m^NKJ�m�J�Qcs¾FhQKL^v%D^m^FhW\Q
W\D�jrv�dIv%m^FhW\QÁW�Ü�FhQKLOm^DGbKßomGFIWMQKL-Þ�FhdId�DGv�L^bSdIm�FhQÁJ#jSF�ê@v%DGv%Qam�WMHÙß%WcjSv�xPv�FIQS[Êß?NSv�ß?RMv�j§XYJ\QKj
m^NSv�D^v%ÜÈW\DGv�FIQiÜËJ\FIdhFIQK[-m^NSv'm^v�L�m�äMÛVNSv'L^v�ß%bSDGF�m�s	W�ÜYJ-HSDGW\[MDGJ\g ß%J\Q¹xÙv'FhQKß%D^v�J\L^v�j¹xcs�bKL^FIQK[
HSD^FhâTJTmGv�R\v�scL1FIQPL�mGv�J\jiW\Ü§W\H@ß&Wrjrv�L1W�Ü§mGNSv�FhQKL�mGD^bPßom^FhW\QPL%äcÛVNSFµL�FhQKß&dhbKjrv�L¶JMjSjrFIm^FhW\QKJ\dSHPv�DOã
ÜÈW\DGgiJ\QKß&v	WTâ\v�D^NSv�J\juW�Ü)L�mGW\DGFIQS[9m^NSviR\v�srL�FhQÊù}k¶úEpþxSbrm-ß%J\QìxÙv�mGbSQSv�j¾m^Wugiv%v&m+m^NKv
LOv�ß&bSDGF�m�s�WMxCB�v�ß&m^Fhâ\v�L�ä@]�W�mGv�mGNKJTmEHSDGWrß&v�LGL^W\D?L�Þ�FIm^NÊß�J\ß?NSv�L'Þ�Fhdhd3QKv%v�j¾m^W�J�dhdIWTÞÏù}k)úEp
m^WiHSDGW\xÙv=mGNSv-ß%JMß?NSv'mGW¹ÜÈv&mGß?N�FhQKLOm^DGbKßomGFIWMQKLVW�Üfm^NSvEv%QPß&DGsaHSm^v�j¿xKJMLOFµß+xSdIWrß?RrL¶m^NKJ�m�LOHKJ\Q
J\ß&DGWMLGL)g�bSdIm^FhHSdhv�ß%JMß?NSvExSdIWrß?RrL�ä

D EGF��H�YÔKÚ����fÒ1ÓC�I�?!íÒ
�I�KJ
LcÚ�L
MONQP R9SUT�VXWZY\[]V_^�`1a b�cOWZa8[dV:egf W/h
l=bSD;v%ácHÙv%DGFhg¹v�QamGJ�d�ÜÈDGJ\g¹v�Þ¶WMD^RÿbKL^v�L�mGNSv¾[aß%ß¾ß%D^WaL^LOã�ß%W\giHSFhdIv�DimGJ\D^[Mv&m^FhQS[ÁmGNSvìp'`'U
FIQKLOm^DGbKß&m^FhW\Q�L^v&m�ä�ÛVNSv¶D^v�[\FµL�mGv%D<J\dIdhWrß%JTmGFIWMQEHKJ\LGL%X%m^NSv)jSJTm?Ji7KWTÞÀJ�QPJ�dhscL^FµL%X�dIWcW\H-bKQSD^WMdIdhFhQS[
J�QKjíß%WcjSv#[\v%QKv%D?JTm^FhW\QýHKJML^L�W\Ü�ú q�q Þ)v%DGv#giWrjrF�ëPv�jým^WîFIQKß%W\DGHPWMDGJ�m^vum^NKv¾D^v�[\FµL�mGv%D^ã
v%QKß%WcjSFIQS[7L^ß?NKv%giv\ä3ÛVNSv;WMbrm^HSbSm¹W\Ü�m^NSvuß&W\giHSFhdhv%D	ß%W\QKL^FµL�m?L�W�Ü�mGNSvuv%QKß%D^scHrmGv�jÀp'`'U
v&árv�ß%brmGJ\xSdIv-J\QKj�J¹jSv�LGß&DGFIHrmGFIWMQ;ëPdIvEÜÈWMDVm^NSv�ù}k¶úEp�ä

ÛVNSv#ù3k)úEp FhL;LOFhg�bSdµJTmGv�jýbKL^FIQK[ÊmGNSv�jlknm#oqp�rts�uwvZp-v6x7m^WcW\dµLOv%mìå y�ç_ä�ÛVNKv¾ù3k)úEp FhL
HSdhJMß&v�j¿xÙv&m�Þ)v%v�Q{z�æ-ß%JMß?NSv-J�QKj¿m^NKv-giJ\FIQ�giv%giWMD^sMäSè�m�NKJ\L'J\ß%ß%v�LGL¶m^Wim^NKv�ß%JMß?NSv-ß&W\QSã
m^DGW\dhdIv�D<J�QKj-ß�J�Q-HSDGW\xÙv�mGNSv¶ß�J\ß?NSvMä&÷Êv)J\LGLObKg¹v}mGNKJTmfm^NSv�D^v1FhL<QSW#z|% q J\ß?NSvMä%ÛVNSv¶ù}k)úEp
FhL�ß%W\QrëK[MbSDGv�j�dhFhR\v�J&}'FhDOmGv&ácã_è^è;~ q %6}9y\öMö\ö=ß&W\giHÙW\QSv�Qam}Þ�NKFhß?N¹FhL�J\Q¹p=`�UÀæ�ö:%�ö:�#m�scHÙv
HSD^Wrß%v�LGLOWMD�D^bSQKQSFIQK[�JTm1J�ß?NSWaLOv�Q¹ß%dIWrß?R¹LOHÙv%v�jiW�Ü�æ4�\ö+U¾N8��xSbrm¶Þ�F�mGN9JEHSD^Wrß%v�LGLOWMD�ß&dhWcß?R
DGJ�m^v)W�Üq�Mö\ö+U¾ï
�Mä�ÛVNSv�LOF��%v)W�ÜPm^NSv�WMQrã�xPWaJ�D?j-giv%giW\DGs-FhLI�MU¾ZÁÞ�FIm^N�J'giv�g¹WMD^s�JMß%ß%v�LGL
jrv%dµJ�s;W\Ü$%�HSD^Wrß%v�LGLOWMD�ß&srß&dhv;û�æ	ù3k)úEp q srß&dhv�ü�J\QKj#jrv�dhJ�s;ÜÈW\D=ß%W\giHKJ\D^FhQS[�âTJ�dhbSv�L�FhL&%
HSD^Wrß%v�LGLOWMD�ß&srß&dhv�L�äMÛVNSv9z�æ'ß�J\ß?NSv�FµL1ß%W\QrëK[MbSDGv�j¹Þ�F�mGN¾æ1�-L^v&m?L�Þ�FIm^N�mGNSv'xKdIWrß?R	L^F��%v'J\QKj
J\LGLOWrß&FµJTmGFIâcFIm�s9W�Ü�ß%JMß?NSvExPv�FIQK[��:%iJ�QPjG�5�iD^v�LOHÙv�ß&m^Fhâ\v%dhs\äSÛVNKv�ß%JMß?NSv+ÜÈW\dhdIWTÞ�L)mGNSv�zYv�J\LOm
`�v�ß%v%Qam^dhs3�'L^v�jiHÙW\dhFhß%s¹Þ�FIm^N¿J�ß%JMß?NSv�NSFIm¶dµJTmGv%QKß%s¹W\Ü§W\QSv'ß%srß&dhv\äcU¾J�FhQ�giv%giW\DGs¹JMß%ß%v�LGL
dhJ�m^v%QPß&s-FµL1æ/��J�QPjg%�ß%srß&dhv�LfÜÈW\Dfm^NSv¶ëKD?L�m�J�QPj�DGv�LOmfW�ÜKm^NSvVjSJTm?J�DGv�L^HPv�ßomGFIâMv%dhs\ä�ÛVNSv¶Þ�FµjcmGN
W�Ü1mGNSv�ù}k¶úEp W\HÙv%D?JTmGW\D+FhLHy¿xcsMmGv�L�X§QSW\QPLOv�éMbKv%Qam^FµJ�d�J\ß�ß&v�L^L=dhJ�m^v�QKß&s¾xÙv%FhQS[Áæ�öuß&srß%dIv�L
J�QKj�L^v�éabSv%QamGFhJ\dYJ\ß%ß%v�LGLVdhJ�m^v�QKß&s¿xPv�FIQS[#æ�öiß&srß&dhv�L�DGv�L^HÙv�ßomGFIâMv%dhs\äSÛVNSv�ù}k)úEp âTJ�dhFhjSJ�m^v�L
v�J\ß?N7ß%JMß?NSv�xSdhWrß?R�m^NKJ�m-FhLExÙv%FhQS[¿ÜÈv&mGß?NKv�jìÜÈD^WMg m^NSvig�J�FhQÊgiv�g¹WMD^s¾J\QKj¾HKdhJMß&v�jìFIQamGW
m^NSv@z1æEß�J\ß?NSvMä

MONn� �?V_^|�/��[]aCW/hO�
�'Fhâ\v�DGL^v-xPv�QKß?NSg�J�DGRrL�L^bKß?N#J\L'ecbPL^J\QÁû·J�Q#Fhg�J�[\v-DGv�ß%W\[MQSF�mGFIWMQ¿HPJ\ß?RTJ�[Mv=ÜÈWMD=U¾J\[\QSv%m^Fµß
`�v�L^W\QKJ\QKß&v7è�g�J�[Mv�L?üoX��'F B�RrL�mGDGJ ûÈm^NSvÁÞ)v%dhd�ã�RcQSWTÞ�Q L^NSW\D^m^v�L�m�HKJ�m^N J�dh[\W\DGFIm^NSg9üoX�ùPJ\LOm
ùSW\bKD^Fhv%D�ÛfDGJ\QKL�ÜÈWMD^g�XT`�F B�QKjSJ\v%d<ûÈm^NSv�p9�¶e�v%QKß%D^scHrmGFIWMQq�Tjrv�ß&DGscHrm^FhW\Q�J\dI[MW\DGF�mGNSg9ü�J\QKj	k�J�ã
m^DGFhß%FhJýûËJÊm^DGFhv�jKJTmGJ7LOm^DGbKßomGbSD^v�ü¹J�DGv;bKL^v�j§ä�÷7v#L�mGbKjrsÀmGNSv#v&ê@v�ß&m�W\QýWTâ\v%D?J�dhd¶L^srL�mGv%g



HPv�DOÜÈWMD^g�J�QPß&v�bKL^FhQS[9xKJMLOFµß-xSdhWrß?RcL'W�Ü�âTJ�DGscFIQK[�dIv�QS[�mGNKL�ÜÈWMD'HSbKD^HÙWML^v�L'W�Ü�v%QKß%WrjrFIQK[9m^NKv
xSF�m9L^v�éabSv�QKß&v�L%ä�ÛVNSv�DGv�L^bSd�m?LiJ�DGv¿QSWMD^g�J\dIF��%v�jÁm^W7m^NKvuHÙv%D^ÜÈW\DGg�J�QKß%v;W\Ü=bSQSv�QKß&DGscHrm^v�j
ß%J\L^v�J\L-L^NSWTÞ�Q7FIQÀù3FI[MbSDGv=�ÀûËdIv%ÜÝm	L^Fhjrv�üoä<ÛVNKv�WTâ\v%D?J�dhd3HPv�DOÜÈWMD^g�J�QPß&v¹ÜÈW\D-giWMLOm�W�Ü)m^NKv
xPv�QKß?NSg�J�DGRrL�FµL�Þ�FIm^NSFhQ��Zy_� W\Ü�m^NSv¿bSQSv�QKß&DGscHrm^v�j�ß%JMLOvMä<Z)v%QKß?NSg�J\D^RrL�k�J�m^DGFhß%FhJ#J\QKj
�'F B�RrL�mGDGJ#L^brê@v%DGv�j7J¿HÙv%QPJ�dIm�sìW�Ü�J�xÙWTâ\v3%6�_�;äYÛVNSFhL�FhLExÙv�ß�J�bKL^v�W�Ü)FIQKLOm^DGbKß&m^FhW\QÀß%JMß?NSv
g¹FµLGLOv�L�mGNKJTmVWrß%ß&bKD¶FhQ9mGNSv+ù}k)úEpím^NPJTmVFIQKß%bSDVNSFh[\N;ß�J\ß?NSv=g¹FµLGL1HÙv%QKJ\d�m�sMärZ¶v�QKß?NSg�J�DGRrL
`�F B�QPjSJ�v�d�J�QKjÊù3ù}Û HÙv%D^ÜÈW\DGgiv�j¾m^NSvixÙv�LOm�äO�=F B�RrLOm^D?J¿L^brê@v%DGv�j¾NKFI[MNSv%D+HPv�QKJ�dIm�sìjrbKv�mGW
dhJ\D^[Mv=QcbSg	xPv�D�W�Ü3dIWcW\HKFIQS[iFhQKLOm^DGbKßomGFIWMQKLVxPv�FIQK[9ß&W\gigiFImOm^v�j�J�QKj¿F�m'J\dhL^WiD^bKQKLVdIWMQS[\v�D�ä
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ÛVNSv�v&ê@v�ß&m¶W\ÜYdIWcW\H�bKQSD^WMdIdhFhQS[�W\QimGNSv'HÙv%D^ÜÈW\DGg�J�QKß%v�W�Ü§mGNSv'xÙv%QPß?NSg�J�DGRcL�Þ)JML1LOm^bKjcã
FIv�jìxcsìL^v%dhv�ß&m^FhQS[;mGNSv�xKJMLOFµß�xKdIWrß?RrL+Þ�F�mGN7dhW\QK[\v%D+FhQKL�mGD^bPßom^FhW\QÁß&WMbSQam�äYÛVNSvig�J�FhQìHKbSDOã
HPWaLOv�W\ÜYHPv�DOÜÈWMD^giFhQS[�dhWcW\H�bSQSDGW\dhdhFIQS[�W\Qim^NKv'xÙv%QKß?NSg�J\D^RrL�FµL�mGW�FhQKß&DGv�JMLOvVmGNSv=ß%Wrjrv'L^F-��v
m^NSv�D^v�xasiFhQKß&DGv�JMLOFhQS[�m^NSv+QcbSg�xÙv%DVW�ÜfFIQKLOm^DGbKß&m^FhW\QKL)FhQ9m^NKv=xKJMLOFµß=xSdIWrß?R@XcLOW	m^NKJ�m)RMv%srL¶W�Ü
[\DGv�JTmGv%DVdhv%QS[\m^N#ß%J\Q¿xÙv-v%g	xPv�jSjrv�juFhQam^Wim^NKv%g�äKùSbKDOmGNSv%D�dhWcW\H�bSQSDGW\dhdIFhQS[¹D^v�jrbKß%v�LVdhWaWMH
WTâ\v%DGNSv�J\jSLVL^bKß?N¾J\L�FhQKjrv%áuâTJ\D^FµJ�xSdhv-g�J�FhQam^v%QPJ�QKß%v�J�QKj#ß%W\Qam^DGW\d§NKJ5��J\DGjSLVFhQ#HSFhHPv�dIFhQSv�L%X
FIQKß%D^v�J\L^v�L}mGNSv'QcbSg	xPv�D¶W\ÜYL�m?JTm^v�giv%QamGL¶FIQ;xKJ\L^Fhß�xSdIWrß?R	m^W	W\HrmGFIgiF��%v=J\QKj�J�dµL^W�FIgiHSDGWTâ\v�L
m^NSv-v%êÙv�ßom^Fhâ\v�QSv�LGL�W\ÜfW�mGNSv%D'W\HrmGFIgiF���JTmGFIWMQKL�L^bKß?NuJML�ß&WMgig¹WMQrã�LObSxÙv&árHSDGv�LGL^FIWMQ9v%dhFIgiFhQKJTã
m^FhW\QYX\L^W�ÜÝm�ÞVJ�DGv)HSFIHÙv%dhFhQSFIQK[KX\v%mGß\ä\Z)brm�F�m?L�jrFµL^JMjrâTJ�QamGJ\[\vVFµL}m^NKJ�m�m^NSv�bKQSD^WMdIdhv�j¹âMv%D?LOFhW\Q	W�Ü
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