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� BH�N�\���T �¡��\@h�6B
¢ OvU�OX�M�b^gJm�MPl\ORQPO)l�ZJf�k�OORX=ZcX£ORI=ORQP]JOX�UO6Gc��VWXJM�OQ�ORfCM5VWX=L\XN�
{NORQ�fCM�ZcX�{NVWX\]al\G � Gck�fPOQ�e�Z�M�V^GJX�f`G[��MPl�O�ZcU�MPVWGcX�f£G[�EZ[]JOX�M�fUZcXak�O!L�fPOR{aZcfEMPl\O£k�ZcfPVWfE��GcQ�V^XN��ORQPORX�U�O£G[��MPl\O!L\X\GJk�fCORQPe��
Z[k�b^O6fCM�Z[MPO�Gc��MPl\OvfCO6Zc]cORXJM�fmvVWX¤GcQ�{NOQ3M�GEVWI=K�QPG�eJO�M�l\OHZck\VWb^V^Mhg
G[��MPl�O�Gck�fPOQ�ecORQ�MPG�Q�ORfPK�GJX�{�MPG�MPl�ORfPO6Z[]JOX�M�fRz3¥�X¤K�Z[QPMPV¦U�L�bWZcQRm
MPl�OQ�O¤VWfTV^X�UQPOvZcfPV^X�]=VWX�MPORQPOvfhMEVWX2MPl\O!Z[Q�ORZ=G[�H§H¨J©ª�«6¬®v¯c©°²±
³ ª�¨cm � l\V¦U�l¤V^X�eJORfCMPVW]JZ�M�ORf3I/OvU�l�Z[X\V¦fPI/f�Z[bWb^G � VWX\]EZcX�Z[]cORX�MnMPGZcUR´�L\V^Q�Ocm�I�Z[VWX�M�Z[VWXnmNZ[X�{�V^X\��OQ�w�X\G � b^Ov{N]cOTG[��GcMPl\ORQ)Zc]cOX�M�fz
µ l\V¦f¶ZcQPOvZ.L\X\V^MPORf·K\b¦Z[XN��m�]JGJZ[b^��m�Z[X�{¸VWX�MPOX�MP��Q�ORUGc]cX�VjM�V^GJX
L\X�{\OQ¤Z�fPVWX\]cbWO!L�I£k\Q�ObWbWZ � VjM�l·L�fCORQC�¹I/G�{\ObWV^X\]�m#k�ORl�Zse�V^GJQC�Q�ORU�GJ]cX\V^MPVWGcX�m�k�ObWVWO��;Zcf�U�Q�V^KNM�V^GJXnm\Z[]JOX�M�MPQ�ZcU�w�VWX\]�m�O�M�U[z
µ Q�Zc{NV^MPVWGcX�Z[bWb^gJm�Z[]cORX�M®I=GN{NORb^VWX\]ºQ�ORfPORZcQ�U�l�OQ�f�l�ZseJO�O�»��
K\bWGcQ�OR{�MPOvU�l\X\V¦´JL�ORf�VWX � l\V¦U�l¼M � G½Z[]JOX�M�f�ZcQPO.VWX�eJGcbWecOv{Ocz ]�zWmn¾À¿¤ZcLNMPÁ¤Â o bWb^ORX pv�cÃJÄ\Å FHl�Z[Q�X\V¦Z[wÆÂÇ�yGcb¦{NI�Z[X pR�c�Ju\Å
È OvfCl�m ¢ VWU�l�mEÂÉSNVW{NX�OQ pv�c�J�JÊ z¸¥�XºfPL�U�l.MPOvU�l\X\V¦´�L\ORf�GcX\O
Z[]JOX�M�GJk�fCORQPeJORf/M�l\O·ZJU�M�V^GJX�fÆGc�£Z[X\GcMPl\ORQ�Z[]JOX�MRmEZcX�{ºZ[MC�
MPORI/KNM�fEMPG�VWXN��OQEV^M�fTL\X\GJk�fCORQPe�Zck\b^O¤fCM�Z[MPO`��ORZ[MPL\Q�ORfRm\fPL�U�laZcf
VWXJM�OX�MRm�]cG�Z[b�mcGJQ�K\b¦Z[Xnz µ l\OvfCO�M�ORU�l\X\V¦´�L\ORfHZ[Q�OTfPL�UUORf�fh��L\b�V^X
I�Z[X�g�URZcfPORfRm\Z[X�{	X\O � MPORU�l�X\VW´�L\OvfEZ[Q�O¤fhM�V^bWb�k�OVWX\]ÆVWX�ecOvfhM�Vj�]JZ[MPOv{3mNOcz ]�zWmn¾ i g�X�ZJ{\Z�M�laÂÌË+ObWb^I�Z[X tc�c�c��Ê z
� G � OecORQRm�M�l\O+MPQ�Z[X�fPV^MPVWGcX9��Q�GcIÍZc]cOX�MP��I/GN{NObWVWX\]�MPOvU�lN�X\V¦´�L\ORfRm � l�OQ�O�Z[X¤Gck�fCORQPe�VWX\]�Z[]cORX�MnVWf3I/GJX\VjM�GcQ�V^X�]�MPl\O6fCM�Z[MPOG[�\ZcX\G[M�l\OQ�Zc]cORXJMvm�M�G�Î!ÏN°j« ³ ±CÐR¨J©ª�«#Î�R¯J©�° ³ ª�¨[m � l�OQ�O�MPl\O�GJkN�fPOQ�e�VWX\]EZc]cOX�M�V¦fnI/GJX\VjM�GcQ�V^X�]�MPl\O)ZcU�M�V^GJX�fnGc�NI=GJQPO�M�l�Z[X£GcX\O
Z[]JOX�MRmcK\QPOvfCORX�M�X\O � U�l�Z[bWbWOX\]JORf5MPl�Z�M�l�ZseJO�X\G[M�k�OORX=K�QPORe�V^�GcL�fCbWgaZc{\{NQ�ORf�fPOR{ak�g®Z[]JOX�M�I/GN{NORb^VWX\]	QPOvfCOvZ[Q�U�l\OQ�fz µ l\OvfCO
VWX�U�bWL�{NO�k�GcMPlÑUGcI/K\LNM�Z�M�V^GJX�Z[b)U�l�Z[bWb^ORX\]cOvfm;fPL�U�lÒZJf�k�ZcX�{��
� V¦{�MPlºZcX�{9U�GJI=K�LNM�Z[MPVWGcX�Zcb�b^G�Zc{3m�Zcf � ORb^bTZJfÆU�GJX�U�ORKNMPL�Z[bU�l�Zcb^bWOX\]JORfRm�fPL�U�l�Zcf¤Q�ORZJfCGJX\V^X�]	Zck�GJLNM£K\Q�Oe�VWGcL�fPb^g¶L\X�fPOOX
k�Ol�Zse�VWGcQ�G[�5MPOvZ[I�f�G[��Z[]cORX�M�fRz
µ l\VWfÆO�»�MPORX�{NOR{.Zck�fhM�Q�ZJU�M/GcLNM�b^VWX\OvfÆfCGJI/O	Gc��M�l\ORfPOaU�L\QP�
Q�OX�MÆwcORgÒU�l�Z[bWbWOX\]JORf/VWX9I£L\b^MPV^�¹Zc]cORXJM�I/GN{NObWVWX\]�m�Z[X�{ÒM�l\O
fCMPOK�f � O�l�ZsecOHk�OR]cL\X!MPG�M�ZcwcO)V^X/Zc{�{NQPOvfPf�MPl�ORfPO�U�l�Z[bWb^ORX\]cOvfmfPK�OvU�V^Ó�UZcb^bWg!VWX/MPl�O�U�GJX�MPO�»�M6Gc�nZ[]cORX�M�f�M�l�Z�MHZcQPO�U�GcbWb¦Z[k�GcQ�Z�MC�
VWX\] � V^MPlºOvZcU�lºGcMPl\ORQRz¼Ë·O¶��GNU�L�f�GcX9M�l\O®��GJb^bWG � VWX\]ÔwcORgU�l�Zcb^bWOX\]JORfRÕ
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Zc]cOX�MnI/GN{NObWVWX\]�fPgNfhM�OI QPOvZcfPGcX�Z[k�GcL\M6°^Ð�Ù�¨J©HM�ORZ[I�f � VjM�lI�Z[X�g�Zc]cOX�M�f�� � G � URZ[X=VWf;fPObWORU�MPVWecORb^g¤L�fPO�Gck�fPOQ�e�Z�M�V^GJX�fGc�\K�ORQPl�ZcK�f�GcX\bWg¤Z���O � Zc]cORXJM�fmvM�G�fPL�UUORf�fh��L\bWbWg`URZ[Q�QPgyGcL\MM�ZcfPw�f � l\V¦U�l2QPOv´�L\V^Q�OyI=GN{NORb^VWX\]ÆZcX�ORXJM�V^Q�OyMPOvZ[I��
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� G � URZ[XÆZcXÆZ[]cORX�M�I=GN{NORb^VWX\]=fCgNfCMPOIÇQ�ORZcfPGcX�Zck�GJLNM6L\XN��ÀZcI=VWbWVWZcQ�MPORZcI�fmc��GcQ � l\V¦U�l/VjMHl�Zcf;VWX�ZJUU�L�Q�Z[MPOcmcV^X�UGcQ�QPOvU�MvmGJQ)ORecORX�X\G�I/GN{NORbWf��
Ö¼×#Ø ©Æ¬¶R¯J©�°�ß Ø Ð�°Ý°W©�ª�¨J©JÕ/Ë9l�Z�M¤Mhg�K�O�G[��I/G�{\Ob¦f�fCl�GcL\b¦{
ZcX2Zc]cORXJMP��I/GN{NORb^VWX\]ÆfPg�fCMPORI'Q�ORZJfCGJXaZ[k�GcLNMTVWXaI/GN{NObWV^X�]
I!L\bjM�V^K�b^O2Z[]JOX�M�f�� ��GcQ/V^X�fhM�Z[X�UOcm6ZcQPO�K\bWZcX�f/Z[X�{Ñ]cG�Z[b¦f
¾�MPQ�Zc{NV^MPVWGcX�Zcb^bWgcm�M�l\O¶k�L\V^b¦{NVWX\]Òk�b^GNU�wNf���GJQ�M�l\O"!PfCGJb^L\MPVWGcX
fPK�ZcUO$#�Gc�`ZcX9Z[]cORX�M/I/GN{NORb^VWX\]�K\Q�GNU�ORf�f Ê L�fCO��L\b���GcQÆZcb^b
I!L\bjM�Vj��Z[]JOX�M�I=GN{NORb^VWX\]/M�ZcfPw�f��
Ë·O2Zc{\{\QPOvfPf�MPl\OvfCO2U�l�Z[bWbWOX\]JORf�L�fCVWX\]·ZcXÒZ[k�fhM�Q�ZJU�M£��Q�Z[I/O�
� GJQPw.��GJQ®k\L\VWbW{\V^X\]9I!L\b^MPV^�¹Zc]cOX�MaI/GN{NObWV^X�]ºZ[K\K\bWV¦UZ�M�V^GJX�fRz
µ l\VWf	��Q�Z[I/O � GJQPw#mTURZ[bWb^Ov{ÌÚ3RÛ ³ Ð�°Ý°²Þ�±ø§�«�«�©�ª�« ³ÝÜ © ¬¶�ª ³ «¹[Ù ³ ª�¨¾À¿¤Z[I/VWX\w�ZqÂ µ ZcI£k�O t[�J�c��Å ¿¤Z[I/V^X�wsZ�m i g�X�Zc{\Z[MPlnm�Â
µ ZcI£k�O t[�c��pvÊ mHORI=K�l�ZcfPV^ÁRORf�L�fCVWX\]Ôw�X\G � bWOR{N]JO2G[�`MPl\O¶QPO�bWZ[MPVWGcX�fPl\VWK�fT¾øfCGNU�V¦Z[b�fhM�QPL�U�MPL�QPOvf Ê k�OM � OROXÆI/GN{NObWOR{�Z[]cORX�M�f&%
fhM�Z�MPOvfm�Z[X�{�MPl\O�K\QPGNUOR{NL\Q�ORf;MPl�Z[M6MPl�O�Z[]JOX�M�f�L�fCOTMPG�I�ZcV^XN�
M�Z[VWX+MPl\ORI�¾ÀX\GcQ�I�f¤Z[X�{ fPGNU�V¦Z[b�b¦Z � f Ê z�dTfPVWX\]2MPl\V¦f¤��Q�Z[I/O�
� GJQPw+Zcf=Z®]cL�VW{NVWX\]·K\QPVWX�UV^K\bWOcm�ZcXÒZ[]JOX�MC�¹I/GN{NObWV^X�]aMPG+Z[b^�b^ORe�V¦Z�M�OaMPl�O·fPV^]JX\VjÓ�UZ[X�M�L�X�U�ORQCM�Z[VWXJMhg.Z[X�{ºU�GJI=K�LNM�Z[MPVWGcX�Zcb
U�l�Z[bWb^ORX\]cOvfÆ�ÀZJU�VWX\] I£L\b^MPV^�¹Zc]cORXJM2I/GN{NObWV^X�].fPgNfhM�OI�fRz�Ë+O
K\QPOvfCORX�M)Z£fPO�M�G[��K\QPGJI/VWfPV^X�]�QPOvfCL�bjM�f � l�VWU�l�ZJ{\{NQ�ORf�f�M�l\OyV^XN�U�GcI/K\bWO�M�O('�V^X�UGcQ�QPOvU�M6w�X\G � bWOR{\]cOTU�l�Zcb^bWOX�]cOTk�g/��GNU�L�fCVWX\]£GJXb^OvZ[Q�X\V^X�]�Q�Ob¦Z�MPVWGcX�fCl\VWK�f`fPOK�ZcQ�Z[MPObWg2��Q�GcI bWORZ[Q�X\VWX\]	I=GN{NORbWf
G[��k�ORl�Zse�V^GJQRm;ZcX�{ MPl�Z�M={\OI/GcX�fCMPQ�Z�M�O�MPl�Z�M=fPGNU�V¦Z[bHI=GN{NORbWf
G[�3V^X�M�OQ�ZcU�M�V^GJX/k�OM � OROXÆZ[]JOX�M�f6UZ[X�k�OTeJOQ�g£L�fPO���L�b���GJQHZc{N�{NQPOvfPfPVWX\]=fPVW]cX\V^Ó�UZcX�M�I!L\b^MPV^�¹Zc]cOX�M�I/G�{\ObWV^X\]/M�ZcfPwNfz
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µ Q�Zc{NV^MPVWGcX�Z[bWb^gJm�Zc]cORXJMP��I/GN{NORb^VWX\]=MPOvU�l\X\V¦´JL�ORf�l�ZseJOyk�OORX2V^XN�
ecORfCMPVW]JZ[MPOv{£VWX�Z¤U�GcX�M�O�»�M�G[��M � G�Zc]cORXJM�f�8.MPl�O)GJk�fPOQ�ecOQ;ZcX�{MPl\O/Gck�fCORQPeJOR{Ô¾ø¿¤Z[LNM�Á/Â o bWb^ORX pv�cÃJÄ\Å FHl�Z[Q�X\V¦Z[w®Â'�yGJbW{N�
I/ZcX pR�c�Ju\ÅEÈ ORfPlnm ¢ V¦U�lnm£Â S�V¦{NX\ORQ pR�J�c�\ÅTi g�X�Zc{\Z[MPl½Â
Ë·ORb^bWI�Z[X tc�c�c��Ê z � G � OeJOQvmcVWX�I£L�bjM�Vj��Z[]JOX�MHI/GN{NObWVWX\]�m�MPl�OI=GJX\V^MPGcQ�VWX\]EZ[]JOX�M�I!L�fhM5Gck�fPOQ�ecO�ZcX�{¤Q�ORZJfCGJX`Zck�GJLNM�K�G[M�OXN�
MPV¦Z[bWb^gyI�Z[X�gyZc]cORXJM�fz µ l\ORfPO6X\O � fCOMCM�V^X\]�f3��GJQnMPl�O6I/GN{NObWV^X�]M�ZcfPw�K\Q�ORfPOX�MEfCVW]cX�VjÓ�URZ[X�MEU�l�Z[bWbWOX\]JORfRz
9�X`GcX�O�l�Z[X�{3mRV^��Z[X�Zc]cORXJM�Z[MCM�OI/KNM�fnMPGEGJk�fPOQ�ecO;Z[bWbcGcMPl\ORQ
Z[]cORX�M�fRmM�l\OX=V^X£]cOX�OQ�Z[b�VjM � V^bWb��ÀZcUOHfPV^]JX\VjÓ�UZ[X�M5k�Z[X�{ � VW{�M�l



Z[X�{aU�GcI/K\L\M�Z�M�V^GJX�Z[bn{\V��ÆU�L�bjM�V^Ovf!¾��cORX\X\VWX\]Jf pv�c��rcÊ z o f�M�l\O
X�L\I£k�OQ	G[�£Zc]cORXJM�f�f�UZcb^OvfÆL\KnmTk�Z[X�{ � VW{�M�l Q�OR´�L\VWQPORI/OX�M�f]cQ�G � Õ���GcQ6VWX�fCM�ZcX�U�OJmcM�l\OTZ[]JOX�M � GcL\b¦{/X\OOv{=MPG�GJk�fPOQ�ecOEZ[bWbG[M�l\OQ�Zc]cOX�M�f!UGcX�MPVWX�L\GcL�fPbWgcm � l\V¦U�lÒV¦f/V^XÑ]cORX\OQ�Z[b)X\G[M�Z[b^�
� Zsg�f�K�G�fPfPVWk\b^OJm�Zcf5Z[]cORX�M�fnk�ORUGcI/O)K\l�g�fPV¦UZ[bWbWgyZcX�{¤bWGc]cV¦UZcb^bWgfPOK�ZcQ�Z[MPOR{���Q�GcI�OvZcU�l	G[M�l\OQvz6¥�XaZc{�{NVjM�V^GJXnm�UGcI/K\LNM�Z�MPVWGcX�Z[b
Q�OR´�L\VWQPORI=ORX�M�fH]cQ�G � Õ�¥¹��Z£I/GcX�VjM�GcQ�V^X\]/Z[]JOX�M�VWf)k\L�fPgÆI/GN{��ObWVWX\]yZcb^b�GcMPl\ORQ�fRm[ZTfPV^]JX\V^Ó�UZcXJM;U�GJI/K\LNM�Z[MPVWGcX�ZcbcM�ZcfPwÆ¾À¿¤ZcLNMPÁ
Â o bWb^ORX pv�cÃJÄ\Å�i g�X�Zc{�Z�MPlaÂ¼Ë·ORb^bWI�Z[X t[�J�c��Ê m�VjM�I/Zsg�QPL\X
MPl�O£Q�VWfPw�Gc��X�G[M�l�Zse�VWX\]�ORX\GcL\]JlaU�GcI/K\L\M�Z�M�V^GJX�Z[b�QPOvfCGJL\Q�U�ORf
Zse�Z[VWbWZck\bWO¤MPG2UZcQPQ�g�GJLNM`VjM�f�GcMPl\ORQTM�ZcfPwNfÕ o �ÝMPOQ¤Zcb^b�m#I£L\b^MPV^�
Z[]JOX�M�I/G�{\ObWV^X\] V¦fÆZ+K�ORQ�UOKNM�L�Z[bEfPL\kN��M�ZJfCwÒV^X9fPOQ�e�V¦U�O2Gc�
Z[XÑG�ecORQ�Zcb^bHM�ZJfCw ��GJQ!M�l\O2I/GcX\V^MPGJQPVWX\]·Zc]cORXJMvm6fPL�U�lÑZJf=ZJ{��
ecORQ�f�Z[Q�V¦Z[b�K\b¦Z[X\X\VWX\]�m)UG�GJQ�{\V^X�Z[MPVWGcXnm)e�VWfPL�Zcb^VWÁRZ[MPVWGcXnmH�ÀZ[VWb^L�QPO
{NOMPORU�MPVWGcXnm�O�M�Ucz
µ l�L�fÒM�l\O¸{NORfPV^]JX\OQ G[�+Z�I!L\bjM�Vj��Z[]JOX�M fPgNfhM�OI G[�ÝM�OX
k\L\VWb¦{\f)MPl\O�fPgNfhM�OI fPL�U�l�MPl�Z[M)M�l\OQ�O`VWf�fPGcI/O`fCORb^OvU�M�V^e�V^Mhg�V^X
Gck�fCORQPe�VWX\]aZ[X�{ I/GcX�VjM�GcQ�V^X\]aGcMPl\ORQ�fRz � G � OeJOQvm�V^�)M�l\O�{\O��fPV^]JX\OQ;eJOX�MPL\Q�ORf5M�G�G`�ÀZ[Qvm[GcQ�V^��MPl\OEORX�e�VWQ�GcX\I/OX�M;K\l�gNfCV¦UZcb^bWg
U�GJX�fCMPQ�Z[VWX�f�MPl�Oy{NOvfCVW]cX�VWX�fPL�U�l � Zsg�fRm[M�l\OTGJk�fPOQ�e�VWX\]£Zc]cORXJMI�Zsg¶Ó�X�{�V^M=fPOb^� � VjM�lÔV^X�fCL��ÆUV^ORXJM!Gck�fPOQ�e�Z�MPVWGcX�fm5K\Q�G�e�V¦{��VWX\]`GcX\bWg�K�ZcQCM�VWZcb�VWXN��GJQPI�Z�M�V^GJX!Zck�GJLNM;MPl\O�fCM�Z[MPO�G[��Gck�fPOQ�ecOv{
Z[]JOX�M�fRz µ l�L�f6M�l\OyGck�fPOQ�e�V^X\]!Z[]cORX�M � VWb^b#l�ZseJOTL\X�UOQPM�ZcV^X�Mhg
Z[k�GcL\M�MPl�O·fCM�Z�M�O®G[�¤M�l\O¶I/GJX\VjM�GcQ�OR{9Zc]cOX�M�fm � l\V¦U�l9I�Zsgl\VWX�{NORQ�MPl\O¤GJk�fCORQPe�VWX\]/Z[]cORX�M)��Q�GcI'UZ[Q�Q�g�VWX\]!GcLNMEV^M�f)M�ZcfPw�fRm
fPL�U�l ZJfÆU�G�GJQ�{NVWX�Z[MPVWX\] � V^MPl M�l\OaG[M�l\OQ�Zc]cORXJM�fmHK\b¦Z[X\X\VWX\]VWXJM�OQ�ZcU�MPVWGcX�f � V^MPl	MPl\ORI2m�O�M�U[z
µ l\O�wJOg�U�l�Zcb^bWOX\]JOcm � l\V¦U�l � OTQ�O���ORQHM�G=ZJfHZJf�M�l\O=¬¶�ª ³ ±«��Ù ³ ª�¨�Ú3©�°W©�Û« ³ÝÜR³ «�Þ���ÙP��°^©Î
	�VWfnMPl�L�f�MPGEV¦{NORXJM�Vj��gJms��GcQ�ZE]cVWecOX
M�ZJfCw ¾ÀZ Ê l\G � I£L�U�l�I/GN{NObWVWX\]aG[��G[M�l\OQ!Z[]cORX�M�f¤V¦f¤X\OvU�ORfC�f�Z[Q�g!M�G=URZ[Q�QPg=GcL\M)M�l\O�M�ZcfPw Å Z[X�{·¾�k Ê MPOvU�l\X\V¦´�L\ORfHMPl�Z�M � V^bWbk�O`Zck\bWO�M�G�UZ[Q�Q�g�GcLNMEfPL�U�l�I/GN{NObWVWX\]�z;G�eJOQ�U�GcI/VWX\]�L\X�U�OQP�
M�ZcV^X�Mhg®ZcX�{¶UGcI/K\LNM�Z�MPVWGcX�Z[b�k\L\Q�{NOX�fz 9�eJOQyQPOvU�ORXJMygcOvZ[Q�fm
� O®l�ZsecOak�OORXºVWX�eJORfCMPVW]JZ[MPVWX\] I=GN{NORb^VWX\] Z[bW]cGcQ�V^MPl\I�f=MPl�Z�MK\Q�G�e�VW{NO�U�GcX�U�Q�O�MPOyZ[X�f � OQ�f;MPG!MPl�ORfPOEM � G!´�L\ORfCMPVWGcX�f6VWX�fPOe��OQ�Z[bnUGcI/K\bWO�»3m\{Ng�X�ZcI=V¦U[mNI!L\b^MPV^�¹Zc]cOX�ME{NGJI/ZcV^X�fz
µ l\O�MPOvU�l\X\V¦´�L\ORf � OEVWX�ecOvfhM�V^]�Z�MPOEZcQPO�]JL\V¦{NOR{/k�g���vÛ ³ Ð�°Ý°²Þ�±
Ð�«�«�©�ª�« ³ÝÜ © Î/[ª ³ «��Ù ³ ª�¨[m�Z ]JL\VW{\V^X\]¸K\Q�VWX�U�VWK\bWO � l�VWU�lÇOI=�K\l�ZJfCVWÁOvf�L�fCVWX\]ÑZÒI/G�{\ObyG[�¤MPl�O·O»�K�ORU�MPOv{ºQ�Ob¦Z�MPVWGcX�fCl\VWK�f
k�O�M � OOXÑI/GcX\V^MPGJQPOv{ÔZ[]JOX�M�f&%5fCM�Z[MPOvf£M�G+UGcI/K\bWOI/OX�M/QPOvZ��fPGcX\VWX\]ÉZ[k�GcLNM Z[X�g GcMPl\ORQÇK�QPORe�VWGcL�fCbWg���w�X\G � X ZcK\K\bWVWURZ��MPVWGcX '�Z[]JOX�M�I/GN{NOb¦f�¾ø¿¤Z[I/VWX\w�Z�Â µ ZcI£k�O t[�J�c��Å ¿¤Z[I/VWX\w�Z\m
i g�X�ZJ{\Z�M�lnm�Â µ Z[I!k�O tc�c��pvÊ z�Ë+O���GNU�L�fEVWXaMPl\V¦fEO»�MPOX�{NOR{
Z[k�fhM�Q�ZJU�MnGcX`LNM�V^bWVWÁVWX\]Ew�X\G � bWOR{N]JO;G[�nÛ�[°Ý°^Ð���[ÙPÐ�« ³ÝÜ ©�QPORbWZ[MPVWGcXN�fPl\V^K�f`k�OM � OROX+MPOvZ[I=��I�Z[MPORf`VWX fCORQPe�V¦U�O/G[��{NV�#OQ�OX�M�I/GN{��
ObWVWX\]£M�ZcfPwNfz o ]JOX�M�f)VWX�Z£MPORZcI Z[Q�O�{NORK�ORX�{NORXJM�L\K�GcX�ORZcU�l
G[M�l\OQvm�Z[X�{+M�l\OVWQ£VWI/K�GJQCM�Z[X�M!fCM�Z�M�O/��ORZ[MPL\Q�ORfRm5fPL�U�lÔZJf�k�O��
bWV^O�Àf�Z[k�GcLNM=MPl\O � GcQ�bW{3m6K\bWZcX�fRm6Z[X�{Ò]cG�Z[b¦fm � VWb^b�M�l\OQ�O���GJQPOk�Oy{NORK�ORX�{NORXJM�Zcf � ObWbøz µ l\OvfCOy{NOK�OX�{\OX�UV^Ovf)URZ[XÆk�OyVW{NORXN�MPV^Ó�Ov{9k�gÒM�l\O¶{NOvfCVW]cX\ORQRm�k�g.U�GcbWb¦Z[k�GcQ�Z�MPVWGcX OX�]cVWX\ORf·¾�Ocz ]�zWm
� ¢Eo;µ���� ¾��JOX\X\VWX\]�f pR�J�JrcÊ m5F 9 È�È�o � ��� ¾ ¢ VWU�l�Â S�V¦{��
X\ORQ pR�c���[Ê m�OM�Ucz Ê m\GcQ�k�g�M�l\OGJQPg¶¾��yQPG�fCÁ¤Â¼¿`Q�ZcL�f pR�c�JÄJÊ z
FHGcX�fPVW{\OQ�M�l\O���GJb^bWG � V^X�]�O�»\Z[I/K\bWOcmJ��GcbWbWG � V^X\]Æ¾ø¿¤Z[I/VWX\w�Z\m
i g�X�ZJ{\Z�M�lnmHÂ µ ZcI£k�O tc�c�\psÊ m;M�l�Z�MÆ{NORI/GcX�fCMPQ�Z�M�ORf!I£L\b^MPV^�
Z[]JOX�M�I=GN{NORb^VWX\] � VjM�l	ZcX�{ � VjM�l\GcLNM�M�l\O`L�fCOyG[�5w�X\G � b^Ov{N]cOG[�nZ`K�ZcQCM�VWUL\b¦Z[Q6UGcbWbWZck�GJQ�Z[MPVWecO)QPORbWZ[MPVWGcX�fPl\VWK/ZcI/GcX\]�Zc]cOX�M�fÕ
¥�XÔM�l\V¦f/O�»\Z[I/K\bWOcm�Z+fCOM=Gc�Tl\OMPOQ�Gc]JOX\GJL�f£Zc]cORXJM�f£V¦f=V^X�M�O��
]cQ�Z�M�OR{2VWX�MPG2Z�{NV¦fhM�QPVWk\LNM�OR{·Z[K\K\bWV¦UZ�M�V^GJXÒ¾ÝM�ORZcI Ê MPG�QPL�X¶GcX
MPl�O¤¥�XJM�OQ�X\O�Mvz;YTV��ORQPORX�MTZ[]cORX�M�f�Z[Q�OyQPL\X�X\V^X�]=GJX�I�ZJU�l\V^X�ORf

ZcU�Q�GJf�f�MPl\O	d�zñS#zWm5gJO�M � V^MPl ��GNUL�fCOv{�U�GJI=I!L\X\V¦UZ[MPVWGcX�f¤k�O��M � OROXÆM�l\OI2m�M�l\O¤Z[]cORX�M�f)Z[Q�OEMPVWOR{�VWX�M�Gc]cOMPl\ORQ6M�G=��L\X�U�M�V^GJXZcfyZÆM�ORZ[I2z���OM¤{\L\O£M�G�M�l\OVWQ¤{NV¦fhM�QPVWk\LNM�V^GJXnm#MPl\ORV^Q¤ZJU�MPVWGcX�f
Z[X�{ÆfCM�Z[MPOyZ[Q�OEI/GJfCMPbWg=L�X\Gck�fPOQ�e�Z[k\bWO�M�G!Z[X�g�fPV^X\]Jb^OTl�L�I/ZcX
GcK�OQ�Z�MPGJQHfPVjMPMPVWX\]=V^X�GcX\OyG[�nM�l\ORfPOyb^GNUZ[MPVWGcX�fRz �\GJQHVWX�fCM�Z[X�U�Ocm
VjM¤V¦f�{NV���UL\b^M¤��GcQ�fPL�U�l+ZcX·GJK�ORQ�Z[MPGJQ�M�G2e�VWO � ZaU�GJI=K�LNMPORQI=GJX\V^MPGcQ�l�L\X�{\QPOv{\f�G[��I/V^bWORf�Z � Zsgcz
µ G fPGcbWecO�MPl\V¦fÇK\QPGJk\bWOI2m>Z I£L\b^MPV^�¹Zc]cORXJMAVWXJM�OX�MPVWGcX\�
QPOvU�Gc]JX\V^MPVWGcX.fCgNfCMPOI � Zcf�k�L\V^b^M�M�GÒK\Q�G�e�VW{\OaQPOvZ[b^�øM�V^I/Oae�Vj�
fCL�Zcb^VWÁRZ[MPVWGcXÔGc�EMPl�O2fCM�Z[MPO	G[�TOvZcU�lÒZc]cORXJMvz�¥�XÒM�l\OGJQPgJm;MPl�O
fCgNfCMPOIÌUGcL\b¦{�l�ZsecO6Q�ObWVWOR{�GJX£Q�OK�GcQPMC�¹k�ZcfPOR{�I=GJX\V^MPGcQ�VWX\]�m�VWX
� l\VWU�l`OvZcU�l¤Z[]JOX�M�U�GJXJM�V^X�L\GJL�fPb^g�L\K�{�Z�MPOvf3M�l\O�e�VWfPL�Zcb^VWÁRZ[MPVWGcXfCgNfCMPOI�ZcfyM�GaMPl\OÆZc]cORXJM�% f£fhM�Z�MPOJz � G � ORecOQvm�fPL�U�l�ZafCGJb^L\�MPVWGcX!{\G�Ovf�X\G[M�f�UZcb^O)ecORQPg � ObWbømcfPVWX�U�O)VjM�Q�OR´�L\VWQ�ORf�I=GN{NV^��g�V^X�]Z[]cORX�M�f�MPG`fCORX�{¤M�l\ORfPO�QPORK�GJQCM�fH¾øZTK\Q�Gck�b^ORI � VjM�l!bWO]�ZcU�g¤ZcX�{K\QPGJK\Q�V^OM�Z[Q�gÔfPg�fCMPORI�f Ê m)ZcX�{ VjM�ZJ{\{\f�fPV^]JX\V^Ó�UZcXJM�UGJfCM�f=M�G
MPl\O�U�GJI/K\LNM�Z[MPVWGcX�Zcb�Z[X�{+k�ZcX�{ � V¦{�MPl Q�OR´�L\VWQPORI/OX�M�fRmnfCVWX�UOZ[]cORX�M�f�I£L�fhM�{\OecGcMPO�fPGcI/O¤G[�5MPl�OVWQTQ�ORfPGcL\Q�U�Ovf6M�GÆ]cORX\OQ�Z�MP�
V^X\]�ZcX�{ÆM�Q�ZcX�fPI=V^MCM�V^X�]!M�l\ORfPO¤Q�OK�GcQPM�fRz
Ë+O�M�l\OQ�O���GJQPO�K\Q�GcK�GJfPOR{ M�G·e�V¦fCL�Zcb^VWÁO�MPl\O2fCM�Z�M�O�Gc�EMPl�O
Z[]cORX�M�f)k�ZcfPOR{�GcX	MPl�OVWQ¤ÙP�ÏN« ³ ª�©¤UGcI/I£L�X\VWURZ�M�V^GJX�fm�L�fPOR{2ZJf
Gck�fPOQ�e�Z�MPVWGcX�f£k�gÒZ+I£L�bjM�Vj��Z[]JOX�M�I=GN{NORb^VWX\]�fPg�fCMPORI2z µ l�O
V^X\V^MPV¦Z[b¤fPGcbWLNMPVWGcX>Z�MCM�OI/KNM�OR{ MPG I=GN{NORb`ORZcU�l>Z[]cORX�M�VWX�{NO��
K�ORX�{NOX�M�b^g·G[��VjM�f¤K�OOQ�fRm�k�g¶L\MPVWb^VWÁVWX\]®Z[X�ZcQPQ�ZsgaG[��K\Q�Gck�Z[�
k\V^bWV¦fhM�VWU=K\b¦Z[XN�¹Q�ORU�GJ]cX\VWÁORQ�fRm�V^X � l\V¦U�l·OvZcU�l+Gck�fPOQ�ecOv{®Z[]JOX�M
� ZJfHI/GN{NORb^Ov{�fPOK�ZcQ�Z[MPORb^gJz5�)LNMT{NL�O�M�G=MPl\O�f�UZcQ�UVjMhg�Gc��Gck\�
fCORQPe�Z�M�V^GJX�f)¾ÀZ[]JOX�M�f�UGcI/I£L\X�VWURZ�MPO)Q�GcLNM�V^X\ORb^g¤GJX\bWg�GcX�UOHK�OQ
t[� fhM�Z�MPO�U�l�Z[X\]JORfRm�GJX	ZseJOQ�Z[]JO$8ºZ[X�{ÆfPGcI/O¤{NGJX % MTUGcI/I£L\�
X\VWURZ�M�O=Z[M¤Zcb^b Ê mnMPl\V¦f¤Z[K\K�QPG�ZcU�l®K\Q�G�ecOv{aL\X�f�Z�M�VWfC�ÀZcU�MPGJQPgJm3QPO�
fCL\b^MPVWX\]=V^X u �����¼ZseJOQ�Z[]cOEZJUUL\Q�ZJU�g/VWX	ZJU�MPL�Z[b#fCgNfCMPOI�QPL\X�f
¾À¿¤Z[I/VWX\w�Z\m i g�X�ZJ{\Z�M�lnm\Â µ Z[I!k�O tc�c��pvÊ z
µ G>ZJ{\{NQ�ORf�f®M�l\VWf {NV��ÆU�L\b^MÔU�l�Z[bWbWOX\]JOcm � OÒ��G�UL�fPOR{ÌGJXfCGNU�V¦Z[b�w�X\G � bWOR{\]cO�¾�K\bWORZJfCOafPOOÔ¾ø¿¤Z[I/V^X�wsZ�m i g�X�Zc{\Z[MPlnm�Â
µ ZcI£k�O tc�c��pvÊ ��GcQ�{NO�M�Z[VWbWf Ê z �5VWQ�fCMRm�Z[b^MPl�GcL\]JlÑVWXÒM�l\OaVWX\Vj�
MPV¦Z[b�fPGcbWLNMPVWGcX	ORZJU�l	Zc]cORXJM � Zcf�I/GN{NORb^Ov{�VWX�{NORK�ORX�{NORXJM�b^gJm�VWXQPOvZ[bWVjMhg¶Zc]cORXJM�f � ORQPO/O»�K�ORU�MPOv{¶M�G®k�OÆ{NOK�OX�{\OX�M£GcX OvZcU�l
G[MPl�OQvÕ µ l\ORg � OQ�OEfCL�K\K�G�fCOv{=MPG£f � V^M�U�l2«¹�¨�©�« Ø ©Ùy��QPGJI�GcX�OZ[k�fCMPQ�ZcU�M�I/GN{NO¤Gc�5GJK�ORQ�Z[MPVWGcX�MPG/MPl�O¤X\O�»�M£¾ÀZJf�K�ZcQCMEGc��ZcX�g
fCL�U�l·Z[k�fCMPQ�ZcU�MTI/G�{\O!OvZcU�l®Z[]JOX�M � GcL�bW{®URZ[Q�QPg	GcL\My{NV��ORQC�OX�M�ZJU�M�V^GJX Ê z µ l�L�f�Z[]JOX�M�f � ORQPOyfCL�K\K�G�fCOv{�M�G!k�O`V^X	Z[]cQ�OO�
I=ORX�M�Zcf/M�G�MPl�O®I/G�{\OaMPl\O¶MPOvZ[I�VWf�V^Xnz o ]cQ�OOI/ORXJMÆGJX
MPl\O��hGJV^X�M£K\b¦Z[X M�Gak�O�O�»NORULNMPOv{ k�g¶MPOvZ[I=��I/ORI£k�OQ�f¤VWf�V^XN�
{NOOv{�U�GJI=I/GJX�V^X£MPOvZ[I � GcQ�w`Z[K\K\bWV¦UZ�M�V^GJX�f)¾��JOX\X\VWX\]�f pv�c�Jr\Å
µ ZcI£k�O pv�c���cÊ z;S�ORUGcX�{nm�MPl\O¤Q�GcLNM�V^X�OyUGcI/I£L\X�VWURZ�MPVWGcX�fHk�O��
M � OROX!Zc]cORXJM�f�{NL\Q�V^X\]�M�ZJfCw£O�»NORULNMPVWGcX � ORQPO�fPGcI/O � l�Z[M5K�QPO�{NVWU�M�Zck\b^OJmEZ[X�{.VWX.�ÀZcU�M�fPL�U�l9K\Q�OR{NV¦U�M�V^GJX�f � OQ�O®Z[I/OX�Z[k\bWOMPG2b^OvZ[Q�X\VWX\]�z/�)g®ObWV^I/VWX�Z�M�V^X�]aI=GN{NORb^VWX\]2l�g�K�GcMPl\OvfCOvfyMPl�Z[M
{NVW{/X�G[M)UGcXN��GJQPI�MPG£MPl\OyZ[]cQ�OORI/OX�M�QPORbWZ[MPVWGcX�fPl\VWKa¾�V�z OJz^m�l�g��
K�GcMPl\OvfCOvf � l\OQ�OÆZ[]JOX�M�f � OQ�O/X\G[M!V^X�Z[]JQPOROI/OX�M Ê m�GJQ£{NV¦{X\G[M�U�GJXN��GcQ�IAMPG=MPl�OyK�QPOv{NVWU�MPOv{�UGcI/I£L\X�VWURZ�MPVWGcX�f�¾ÀVøz OczWm\l�g��
K�GcMPl\OvfCOvf � l\ORQPO£Zc]cORXJM�fEf � VjM�U�l\OR{2I/GN{NO � V^MPl�GcLNM�fPOX�{NV^X�]Z¤K\Q�OR{NV¦U�M�OR{�I/ORf�f�Z[]cO Ê mJMPl\O`ZcURU�L\Q�ZcUg£Gc�ne�V¦fPL�Z[bWV^ÁvZ�M�V^GJX � ZJfV^X�UQPOvZcfPOR{+M�G Ã ��� GcX ZsecORQ�Zc]cO®¾�L�KÒM�G ��� � VWXÑfPGcI/O�O»��
K�ORQPVWI/OX�M�f Ê z ��L\QCM�l\OQ�I/GcQ�Ocm5k�g·Q�ORfCMPQ�VWU�MPVWX\]aM�l\OÆI/GN{NObWV^X�]
Z[bW]cGcQ�V^MPl\I MPG GcX\bWgÒM�l\ORfPO+l�g�K�G[M�l\ORfPORfRm � O � ORQPO·Z[k\bWO®M�G
QPOvZ[bWV^ÁRO�U�GcI/K\L\M�Z�M�V^GJX�Z[b�fPK�ZcUO£Z[X�{aMPVWI=O=fPZse�VWX\]JfEG[�6Z[k�GcL\M
�c� ��z
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9�X\O+G[�!MPl\O wcORg9Zcf�fCL\I/KNM�V^GJX�f�Mhg�K\VWURZ[bWb^g9I�ZJ{NO·VWX K\bWZcXN�
Q�ORU�GJ]cX\V^MPVWGcX�m;L�fCORQC�¹I/GN{NObWV^X�]�m�Z[X�{ÔG[M�l\OQ�Zc]cOX�M=I=GN{NORb^VWX\]
VWX�eJORfCMPVW]JZ[MPVWGcX�f=V¦f=MPl�Z[M�MPl\O®fPO�MÆGc�yK�GJf�fCVWk\bWO2O�»NK\b¦Z[X�Z[MPVWGcX�f
��GcQÆMPl\O®GJk�fPOQ�esZ[MPVWGcX�f/V¦f�w�X\G � X9Z��¹K\Q�V^GJQPV�VWX MPl\O®��GcQ�I Gc�Z®K�bWZcXN��bWVWk\Q�ZcQPgJm�Vøz OczWm�MPl\O	Q�ORU�GJ]cX\V^MPVWGcX�K�QPGJk\b^ORIÉVWf=UZJfhM/Zcf
Z2fCOM�I/OI£k�OQ�fPl\V^K�´�L\ORQPgÒ¾ø¿¤Z[LNM�Á�Â o bWbWOX pR�JÃcÄ�Ê z � G � �OeJOQvmHZJfÆZ[]JOX�M�I=GN{NORb^VWX\]+MPOvU�l\X\V¦´�L\ORfÆZcQPO2k�OVWX\]ÔZ[K�K\b^VWOR{
VWX·I!L\bjM�Vj��Z[]JOX�MyfPgNfhM�OI�fRm3MPl\V¦f`Zcf�fCL�I=K\MPVWGcX¶V¦f`G[�ÝM�OX+K\Q�GckN�
bWOI�Z�M�VWUcz ��GcQ�VWX�fCM�ZcX�U�OJmEV^X>k\L\VWbW{\V^X\] ZÒUGJZcU�lºZc]cORXJM���GcQ
¢ GJk�GNFHL\K	fPGNUUOQ)]JZ[I/Ovfy¾ � GN{\Za©«)Ð�°�� pv�c�cÃ�Ê 89GcX\O�G[��GJL\Q
U�L�QPQ�OX�M6K\Q�G �hOvU�M�f�89GcX\OEURZ[X\X�G[MHZJfPfPL\I/O�MPl�Z[M6M�l\OTk�Ol�Zse�VWGcQ
G[�3GJK\K�GJX\OX�M6fPGNUU�ORQ�MPOvZ[I�f � VWb^b�k�OTO�»NK\b¦Z[VWX\OR{/U�GJQPQ�ORU�MPbWg�k�gZ[X	O�»NV¦fhM�V^X�]=K�bWZcXN��bWVWk\Q�ZcQPgJz
Ë·O)Z[Q�O�M�ZcU�w�bWV^X�]�MPl\V¦f�U�l�Zcb^bWOX�]cO;k�gTM�QPg�VWX\]�M�GEQPOvZcfPGcX`fCORKN�
Z[Q�Z�M�ObWg�Zck�GJLNM�Z�M�ZJfCw % f3K\b¦Z[XN�¹bWV^k\Q�Z[Q�gcmRVøz OczWmvMPl\OHfCOM�G[�NQ�ORU�VWK�ORf
Zcf�fPG�UVWZ[MPOv{ � V^MPlÆURZ[Q�QPg�VWX\]¤GcL\MHZ`K�Z[QPMPV¦U�L�bWZcQ;M�ZJfCw2¾�K�GJf�fCVWk\bWgk�g�I£L�bjM�V^K\bWO�Z[]JOX�M�f Ê mcZcX�{£MPl\O�fPG�UVWZcb�K\bWZcXN�¹b^VWk\Q�Z[Q�gcm�V�z OJz^m�M�l\O
fPO�M�G[��Q�Ob¦Z�M�V^GJX�fCl�V^K�fHI�Z[VWX�M�Z[VWX\Ov{�Z[X�{ÆK\Q�GNU�OR{\L\QPOvf6L�fCOv{Æk�g
MPl�O�f�Z[I/O�Zc]cOX�M�f�Zcf£K�Z[QPM!Gc��MPl\ORV^Q!M�ZJfCw+O�»NORULNMPVWGcX�z+9�L\Q
l\GJK�OaV¦f�M�l�Z�M�M�l\VWf�fCORK�Z[Q�Z�M�V^GJX � VWbWbEg�V^ORbW{.X\GcMÆGcX\bWgÑUGcI=�K\LNM�Z�M�V^GJX�Z[b�k�ORX\O�Ó\M�fm�k\LNM � V^bWbyZcbWfPGÔZ[bWbWG � ZÒ{NORfPV^]JX\OQ�MPGU�GJQPQ�ORU�MPbWgÆU�l�Z[Q�ZcU�MPORQPVWÁOTMPl\O¤X�Z[MPL\Q�O`G[�5MPl\O¤VWX�UGcI/K\bWO�MPORX\ORf�f
GcQ/VWX�U�GJQPQ�ORU�MPX\OvfPf=Gc�TMPl�OaK\bWZcXN�¹b^VWk\Q�Z[Q�g+VWX9´�L\ORfCMPVWGcXnm6��GcQÆZ
]cVWecORX�I!L\b^MPV^�¹Zc]cOX�M�I/G�{\ObWV^X\]/M�ZcfPw#z
Ë·O�ZcQPO�VWX�ecOvfhM�V^]�Z�MPVWX\]	MPl�VWf£K\QPGJk\bWOI VWX MPl�O�U�GJXJM�O�»�M£Gc�
M � GÑK\Q�G �hOvU�M�fz µ l\O+Ó�Q�fhMaK\Q�G �hOvU�M�f2{NOvZ[b¦f � VjM�l>k�L\V^b¦{NVWX\]I£L�bjM�Vj��Z[K\K�b^V¦UZ[MPVWGcXºZcf�fPVWfCM�ZcXJM�Zc]cORXJM�f®¾�VWX � l�VWU�l.M�l\O¶Q�Ob¦Z��MPVWGcX�fCl\VWK�f;ZcQPOHL\X\w�X\G � X Ê m�MPl\O�fPORUGcX�{ � VjM�l!k\L�V^b¦{NVWX\]¤Z�fPGNU��U�ORQ�U�G�ZcU�l·��GcQ`MPl�O ¢ Gck�G�FHL\K fPG�URU�ORQ�fCVWI£L\b¦Z�M�V^GJX·ORX�e�VWQ�GcXN�
I/OX�M�¾�VWX � l�VWU�l�MPl\OyM�ZcfPw�w�X�G � b^Ov{N]cOyVWf�L�X\w�X\G � X Ê z � OQ�Ocm
� O���GNUL�f�GcX�MPl�O¤I£L\b^MPV^�¹ZcK\K\bWVWURZ�M�V^GJX	ZJfPfPVWfCM�ZcX�M)K\Q�G �hOvU�Mvz
µ l\O�e�V¦fCVWGcX�G[��MPl\OyV^X�M�ObWb^VW]cORXJMEZJfPfPVWfCM�ZcX�M)Z[]JOX�MHl�Zcf)k�OROX
O�»NK\bWGcQ�OR{=VWXÆI�Z[X�g!{\V�#OQ�OX�MHVWX�ecOvfhM�V^]�Z�MPVWGcX�fmcZcX�{/G[�nUGcL\Q�fCO
V¦f�X\G � Ó�X�{NVWX\]ÑUGcI/I/OQ�U�V¦Z[b�ZcK\K\bWVWURZ�M�V^GJX�f·¾���GcQ	V^X�fhM�Z[X�UOcmZcf�MPl\O®_aV¦U�Q�GJfPG[�ÝM 9 �ÆU�O®ZJfPfPV¦fhM�Z[X�M Ê z � G � OeJOQvm�MPl�OaMPQ�Z��{NV^MPVWGcX�Zcb;��GNU�L�f�G[�EfCL�U�l+ZcK\K\bWVWURZ�MPVWGcX�f � ORQPO/GJX ZJfPfPV¦fhM�V^X\]aZfPV^X\]Jb^O�L�fPOQ;VWX=MPl\O�U�GcX�M�O�»�M;G[�3Z�K�Z[QPMPV¦U�L\b¦Z[Q;Z[K�K\b^V¦UZ[MPVWGcX/k�O��
VWX\]!L�fCOv{3z �\GcQ)VWX�fhM�Z[X�UOcm�MPl�O`_®VWUQPG�fCGc�ÝM 9 �ÆU�OyZcf�fCV¦fhM�Z[X�MHV¦f
Z[k�b^O	MPG+K\Q�G�e�VW{NO2{NOM�Z[VWbWOR{Ñl\ObWK Zck�GJLNM � QPV^MPVWX\] bWO�MCM�OQ�f=V^XË+GcQ�{3m�GJQTOv´JL�Z�MPVWGcX�fEVWX � »\U�ORbøz µ l\O£L�fCO��L\b^X�ORf�fEG[��ORX\]JZc][�
VWX\]`V^X/L�fPOQP��I/GN{NORb^VWX\]���GcQ�fPL�U�l=UGcbWbWZck�GJQ�Z[MPVWGcX�f�k�O�M � OOX/Z[X
Z[K�K\b^V¦UZ[MPVWGcX�Z[X�{�Z2L�fCORQ£l�ZJf�Z[b¦fPGak�OROXÔ{NORI=GJX�fCMPQ�Z�MPOv{+V^X
¾ È ORfPlnm ¢ V¦U�lnm\ÂÇS�VW{\X\OQ pv�c�J�JÊ z
� G � OecORQRmnZ2L�fCORQ�{NG�ORf¤X\GcM£Z[b � ZsgNfyL�fPOÆZafCVWX\]Jb^O�Z[K�K\b^V^�
UZ[MPVWGcX.VWX.fPOQ�e�VWUO2G[��UZcQPQ�g�V^X\]+GcL\M�Z�fCVWX\]cbWO2M�ZJfCw#z FHGJXN�
fPVW{NORQ=Z¶Mhg�K\V¦UZ[b��NÐ Ü Ð+GcQ �)Þ�« Ø [ªº{NOeJObWGcK\I/OX�M/fPUOX�ZcQPVWG�z
_aL�U�l2Gc��M�l\O�K�G � ORQ�G[�;{NOeJObWGcK\VWX\]/V^X2M�l\ORfPO`M � GÆ{NV�#OQ�OX�MU�GJI/K\LNMPORQ�bWZcX\]cL�Zc]cOvf6bWV^Ovf�V^X�MPl�OVWQ�bWZcQP]JOcm�L�fCO��L\b�m�fhM�Z[X�{�Z[Q�{
bWV^k\Q�Z[Q�VWORfRz o f�Z·Q�ORfPL\bjMvmHZ·Mhg�K\V¦UZ[b�{NORecORb^GJK�ORQ=Gc�ÝMPORXÒÓ�X�{\f
l\ORQ�fPOb^��f � V^M�U�l\VWX\]/k�ZcU�w�Z[X�{���GcQPMPl2k�O�M � OORX�M�l\O¤K\Q�Gc]JQ�ZcI!�I/V^X�]·Ov{NVjM�GcQa¾�OJz ]�z^m	�)Î�ÐcÛ � Ê L�fPOR{���GJQ � QPV^MPVWX\] U�GN{NOcm)Z[X�{Z[X/GJX\b^VWX\OE{NGNUL\I/OX�M�Z[MPVWGcX/k\Q�G � fCVWX\]yMPG�Gcb�¾�Ocz ]�zWm � O�M�fPURZ[K�O ÊL�fPOR{/M�G�O�»NK\bWGcQ�O�MPl�O�{NORKNMPl�fHG[�3M�l\OTGJX\bWV^X\O�{NGNU�L\I/OX�M�Z�MPVWGcX
��GcQ�M�l\O�fCM�Z[X�{\Z[Q�{�bWVWk\Q�ZcQPgJz
o MPQ�Zc{\VjM�V^GJX�Z[b�ZJfPfPV¦fhM�Z[X�M�Z[K�K\QPG�ZcU�l � GJL\b¦{aU�GcX�U�OK\MPL�Zcb^bWgl�ZseJO6Z[X
��Î/ÐJÛ ����Zcf�fPVWfCM�ZcXJM5ZcU�M�V^eJObWgTM�QPg�VWX\]EM�GTl\ORb^K£MPl\OHL�fPOQ
OR{\VjM�M�l\O`K\QPGJ]cQ�Z[I2mNZ[X�{	Z��£©«��Û�Ð���©�¹ZJfPfPV¦fhM�Z[X�M)l�ObWK\V^X�]!M�l\O
L�fPOQ/k\Q�G � fCO�MPl�O � Ok\��K�Zc]cOJz µ l\OvfCO	M � G+UGcX�UOKNM�L�Z[bEZJfh�

fCV¦fhM�Z[X�M�f � GJL\b¦{2ORZcU�l·fCORO¤MPl\O=L�fPOQ�k�ORV^X\]	ZcU�MPVWecO���GJQ�ZÆ��O �I=VWX�LNMPOvfm\MPl\ORXak�OvU�GcI/VWX\]�VWX�ZcU�MPVWecOÆ¾�VWX2MPl�O�U�GcX�M�O�»�MEG[��MPl�O
fCK�ORUVjÓ�UaZcK\K\bWVWURZ�M�V^GJX Ê ��GcQ�Z ��O � I/V^X�LNM�ORf�I=GJQPOJm�GcX\bWgÔM�Gk�OvU�GcI/O�ZJU�MPVWecO!Z[]JZcV^X	b¦Z�MPORQTGJXnm�ZcX�{afCG�GJXnz�Ë9l�Z�M�VWf�U�GcX\�
U�OK\MPL�Zcb^bWgÆI/VWf�fPV^X\]=l\ORQPO`V¦f�X\G[ME{NOM�ZcV^bWOR{�w�X\G � b^Ov{N]cO`Z[k�GcL\M
� l�Z�M�ORZJU�l=ZcK\K\bWVWURZ�MPVWGcX!VWf;URZ[K�Zck\bWOHGc��{NGJV^X\]�m[GcQ�l\G � Z�L�fCORQL�fCOvf�ORZJU�l�fPV^X\]Jb^O¤ZcK\K\bWVWURZ�MPVWGcX�z
¥�X�fCMPOvZc{3mRMPl�O6I/VWf�fPV^X\]�w�X\G � bWOR{\]cO;V¦f�U�GJX�U�ORQPX�OR{ � VjM�l�l\G �
Zy{\OecORb^GJK�ORQ�L�fCOvf;Z[X�{/UG�GJQ�{\V^X�Z[MPOvf�M�l\ORfPO)M � G¤ZcK\K\bWVWURZ�MPVWGcX�fMPGc]JO�M�l\OQyMPGaZJUU�GJI/K\b^V¦fPl·Z2fCVWX\]Jb^O=M�ZJfCw 8 � QPV^MPVWX\]2U�GN{NO/O��Ý���ORU�M�V^eJObWgcz o k�O�MPMPORQ!VWX�MPObWbWV^]JOX�M!Zcf�fPVWfCM�ZcXJM � GcL�bW{ X\OROR{+M�G
QPOvU�Gc]JX\VWÁOHfPL�U�l=QPORbWZ[MPVWGcX�fPl\VWK�f�Z[X�{!LNM�V^bWV^ÁRO�MPl\ORIÌM�GyK�QPG�e�V¦{NO
k�OMCMPORQ¶Zcf�fPVWfCM�ZcX�U�O.¾Ý��GJQaV^X�fCM�ZcX�U�OJm`k�g>K\Q�OR{NV¦U�M�V^X\].X\OROR{NOv{
� ORkN��K�Z[]cOvf`k�ZcfPOR{ GJXÔU�GN{NOÆk�OVWX\] � QPV^MCM�OX Ê z � G � OeJOQvm�V^MVWfE{\V��ÆU�L�bjM�MPG�K\Q�OR{NV¦U�MyZ[bWb3MPl\O£K�G�fPfPV^k�b^O¤Q�Ob¦Z�M�V^GJX�fCl�V^K�f�MPl�Z[M
UZ[X�GNUU�L�Q)k�O�M � OORX	ZcK\K\bWVWURZ�M�V^GJX�fÕ o �ÝM�OQEZcb^b�m�MPl\ORQPO`Z[Q�OyV^XN�{NOOv{aI�Z[X�ga{NV�#OQ�OX�M`K�G�fPfPVWk\b^O£M�ZJfCwNfTMPl�Z[M`Z�L�fCORQ�I�Zsg2k�O
UZ[Q�Q�g�VWX\]ÆGJLNMRmnZcX�{®ORX�L\I/OQ�Z�MPVWX\]2Z[bWb�K�G�fPfPV^k�b^O/Z[K\K�b^V¦UZ[MPVWGcX
U�GcI!k\VWX�Z�M�V^GJX�f)VWf�X\GcMTZ=K\Q�ZJU�M�VWURZ[bnZ[K�K\QPG�ZcU�lnz
Ë+O�Z[Q�O¶M�l\OQ�O���GJQPO�Z�MPMPORI=K\MPVWX\] MPG.b^OvZ[Q�X M�G.QPOvU�Gc]JX\VWÁO
ecOQ�gq]cORX\OQ�Z[baK�Z�MCM�OQ�X�f.G[��fPL�U�l {Ng�X�Z[I/V¦U>VWX�MPORQ�ZJU�MPVWGcX�f
k�ZcfPOR{�GcX�K�ZcfCM�GJk�fPOQ�esZ[MPVWGcX�fHG[��MPl\O`L�fPOQ�VWX�MPORQ�ZJU�MPVWX\] � VjM�lI£L\b^MPVWK\bWO/ZcK\K\bWVWURZ�M�V^GJX�fz µ l\O�wJOgaV¦{NORZ	V¦f`MPGaZJfPfPL\I/O=MPl�Z[M
Z[bWbnV^X�M�OQ�ZcU�M�V^GJX�f�k�O�M � OORX®Z[K\K\bWV¦UZ�M�V^GJX�fEZcQPO�Ov´�L�Z[bWb^g��¹b^VWwcORb^gJmZ[X�{`M�l\OX£QPOvU�Gc]JX\VWÁO6fCM�Z[MPV¦fhM�VWURZ[bWb^g¤fPV^]JX\VjÓ�UZ[X�M�K�Z�MCM�OQ�X�f�MPl�Z[M
OI/OQ�]cO � l�OQ�OEMPl�O�L�fPOQ�VWX�MPOQ�ZcU�MPVWX\] � V^MPl�GcX\O`Z[K\K�b^V¦UZ[MPVWGcXVWf!U�GcQ�Q�Ob¦Z�MPOv{ � VjM�l���LNMPL�QPOÆVWX�MPORQ�ZJU�MPVWGcX�f�G[��M�l\O�L�fPOQ � VjM�l
Z[X\GcMPl\ORQ�Z[K�K\b^V¦UZ[MPVWGcXnz µ Gy{NGEM�l\VWfRm � OHZ[Q�OHUL\Q�QPORXJM�b^g`Zc{\GcKNMP�V^X\] M�l\O�¬aÏN°²« ³ ±¹Ú�«�ÙP©�Ð�Î�!©���©�ª#¯c©ª�ÛÞ�!©«¹©�Û« ³ [ª¼¾ø_¶SNYyY Ê
Z[bW]cGcQ�V^MPl\I ¾ 9yZ[MPORf=Â FHGJl\OX pR�c�JÄJÊ ��GJQ!Q�ORZJfCGJX\VWX\]¶Z[k�GcL\M
fCL�U�l¸GJk�fCORQPe�Z[MPVWGcX�f	G[��U�GJI/K\b^O» ZcK\K\bWVWURZ�MPVWGcX�fÔ¾ÝM�l\OÒZ[bW]cGc�
QPV^MPl\I � Zcf3GJQPVW]cVWX�Z[bWbWgEk\L\VWbjM�MPG�Q�ORZJfCGJX`Zck�GJLNM�fPV^I/K\bWO6Z[MPGcI/V¦UGck�fPOQ�e�Z�MPVWGcX�f Ê z�\L\QPMPl\ORQPI/GJQPOJm � O/Z[Q�O={\OecORb^GJK\VWX\]ÆM�l\O/V^XN���Q�ZJfhM�QPL�U�MPL\Q�OEX\OvU�OvfPf�Z[Q�g£M�G£I/GcX�VjM�GcQ)I£L\b^MPVWK\bWOyZcK\K\bWVWURZ�MPVWGcX�f
� VjM�l\GcLNM�I/GN{NVj��g�VWX\]yMPl\ORI2mcZ[X�{£MPl�VWf�V¦f5K\QPG�e�VWX\]EM�G`k�O�Z�wcOgMPORU�l�X\VWURZ[bnU�l�Zcb^bWOX�]cOcz
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o Ó�X�ZcbyU�l�Zcb^bWOX�]cO � O¶Zc{\{\QPOvfPf�l�OQ�O®VWfÆMPl\O+U�l�Z[bWbWOX\]JOaG[�Ó�X�{NVWX\]TL�fCO��L\b�I=GN{NORbWf�M�GTQ�ORZcfPGcX�Zck�GJLNM;Zcf�K�Z[QPM�Gc��ZEI!L\bjM�Vj�
Z[]cORX�M�I=GN{NORb^VWX\]£fPgNfhM�OI2z µ Q�Zc{NV^MPVWGcX�Z[bWb^gJmcK\b¦Z[X�f�¾ÀfPOR´�L\ORX�U�Ovf
G[��ZcU�MPVWGcX�f Ê msk�ObWV^O�ÀfmJZ[X�{¤]JGJZcbWfH¾�OX�{NV^X�]yfCM�Z[MPORf Ê ZcQPO6L�fCOv{£ZJf
MPl\O`I/GN{NOb¦f)MPl�Z[MEZ[X�Zc]cORXJMP��I/GN{NORb^VWX\]/Z[K\K\bWV¦UZ�M�V^GJX�Q�ORZJfCGJX�f
Z[k�GcLNMvm6Ocz ]�zWm`¾À¿¤Z[L\MPÁaÂ o b^bWOX pv�cÃcÄ�Å FHl�Z[Q�X\VWZcwÔÂ��yGJbW{N�
I/ZcX pv�c�cu�Å�i g�X�ZJ{\Z�M�l+Â Ë·ORb^bWI�Z[X t[�c�J�JÊ z � G � ORecORQRm�MPl�O
Z[K\K\bWV¦UZ�M�V^GJX¤G[��Zc]cORXJMP��I/GN{NORb^VWX\]�M�ORU�l\X\V¦´�L\ORf�VWX£I£L�bjM�Vj��Z[]JOX�M
fCOMCMPVWX\]�fTk\Q�OOv{\f�X\O � U�l�Z[bWb^ORX\]cOvfÕ/��GcQyV^X�fCM�ZcX�U�OJm�MPl\O=X\OOv{MPG`QPOvZcfPGcX=Z[k�GcLNM;Q�Ob¦Z�MPVWGcX�fCl\VWK�f�Zcf5Ó�Q�fCMC��U�b¦Zcf�f5I=GN{NORb^VWX\]`Gck\�
�hORU�M�fz
FHGJX�fCV¦{NORQÆMPl�O¶��GJb^bWG � V^X�]ÒO�»\ZcI=K�b^OJm � l\V¦U�lºQ�GJfPO¶VWXºMPl�OfCGNUUOQyU�GJZJU�lN�¹k\L\VWbW{NVWX\]ÆK�QPG��hORU�Myk\Q�V^O���g2I=ORX�MPVWGcX\Ov{®Z[k�G�ecOJz
9�X\O`G[�;Z�U�GJZJU�lN��Z[]cORX�M6M�ZJfCwNf�V¦f�MPGÆZcLNMPGJI�Z�MPV¦UZcb^bWgÆV¦{NOX�M�Vj��g
� OvZ[w�X\ORf�fPORf�V^X`M�l\O�UZcK�Z[k�V^bWVjM�V^Ovf3G[��MPOvZ[I/I�Z�M�ORfRmvZcX�{�MPGEG��ORQZc{Ne�V¦U�OyMPGÆUGcL\X�MPORQEfCL�U�l � ORZcw�X\ORf�fCOvfz o fTZcX	O»\Z[I/K\bWOcm � O
� ZcXJM�OR{£GcL\Q;U�G�ZcU�l£MPG¤k�O�Zck\bWOHM�G`V^I/K\Q�G�ecO)K\b¦ZsgcOQ�% f�K�ZJfPfPVWX\]Z[k\VWb^V^MPVWORf/¾�MPl\O/K\b¦ZsgcORQ�fyZ[Q�O=ZcbWfPG2fCGc�ÝM � ZcQPO=Z[]cORX�M�f�V^X�MPORQ�ZJU�MP�V^X\] � V^MPl�MPl\O�UGJZJU�l�VWX�M�l\O ¢ Gck�G�FHL�K	fPGNUU�ORQ�fCVWI£L\b¦Z�M�V^GJX Ê z
� Z�M�L\Q�Z[bWb^gJm�VjM�V¦f�QPORbWZ[MPVWecORb^g¤OvZcfPg¤��GcQ�M�l\O�U�GJZJU�l�M�G¤QPOvU�Gc]JX\VWÁO
K�Zcf�fCOvfHMPl�Z[M��ÀZ[VWb^Ov{3m\ecORQ�fPL�fHMPl�GJfPO�M�l�Z�MTfPL�URU�OOv{3z � G � OeJOQvm
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