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@�A�BDCFEHGJI+A$KLGNMPORQSCFGJTUA$I	CFGJVXW$Y

Z�KUVX[LA�EJYHVXG]\�MPO�^_TUV`WaCcbPM
dPecfcg+hji Z�KUVX[LA=EJYkVXG]\�lm[LA i
^_TUV`W$CcbPMUnporqtsPuPs fLe

vPwUKUA�x�yPzPy

{D| �$}�~����'���?�c~����5} | q�A�G�� ��ASCtW$MPKUKUA$W�GkA$��YkI�M�McGJT��j���UVXI+A$KUYkVXMPKpCc�mI	CcKUVXO�MP�`��CcKU�
�`A=G�� ��A�C�Ykw��pbcEJMPw�B�MPOm��q������k�#� i l�K�����YHGHEJwUW�GJw�EJA� ¢¡ � VXY9C�EJA��UwUW�GJV`MPK�GJM£�
MPO�GJTUA+O¤EJCcI+A9�pwUKU�U�XA+MPO_�¥nRMcE�A$¦�wUV§[cCc�XA$KLGJ�X\�C¨BUEJVXKUW$VXBDCc�©�����pwUKU�U�`A+W�MPKªG"CcVXKUA$�tV`K«GkTUA
O¤E"CcI+A¬�pwUKU�U�`A i4­ CcYkV`W�A=®pCcI�Bp�XA$YmMPO¯����YHGHEJwUW�GJw�EJA�Y¬CFEkA�C�[LMP�`wUI+A&�UA�KUYkVXG]\�MPK£� �±°NTUA�EkA
�³² h qR´µ�¶���k�#�m²�·�¸º¹��4q2�¶���k�#��»½¼ �UA�G¾¸+¼�²�xc¿��=n5CcK�McEJVXA$KªGJCFGJV`MPKt���¢²À��qR´µ�¶���k�#�m²
·�¸Á¹Â��q������k�#�S»º�UA�G¾¸ÁÃÄu�¿��=n#C�Å¾V`A$I+CcKUKUV¤CcK�I+A�GkEJVXW��¶� ²¢Æ9�����k�#�k�=nmCSqRMcEkA$KªGkÇ
I+A�GHEJV`W��¶� ² Æ9�ÈxP�J�ÊÉºx��k� i orO4°�A�W$MPKUYHV`�UA�E¨Cc�`YkM�TUV`bPTUA=E�McEk�UA�E¨���µYHGkEJwUW�Gkw�EJA$Y$nmGJTpCFG
V`Y�EJA$�UwUW�GkV`MPKUY�MPO&GJTUA�TUV`bPTUA�E�McEk�UA�E�O¤E"CcI+AS�pwUKU�U�`A$Y���V i A i � Ë �4q��¶���k�©�=Ì§Í�Îan�°NTUA�EkA
�4q2�¶���k�#�=Ì§ÍaÎ�VXY©GJTUA¾bcEJMPw�B	MPORÏP�§ÐÈA�GJY2CFG�u�MPO5�UVXÑjA$MPI+McEkBpTUVXYkI+Y©MPOj�©Ò�Ó�®UVXKUb�GJTUA¾McEJV`bPVXKD�=nªC
GJMcEJYHV`MPKUO¤EJA$A�CFÔ+KUA4W$MPKUKUA$W�GkV`MPK�MPK�� W$CcK�Cc�`YHM9��A�[�VXA�°_A$�¨CcYmCcK����µYHGkEJwUW=GJw�EJAcnp°NTUA=EJA�VXK
GJTUVXYÕW$CcYkA¬�Ö²½�4q2�¶���k�#� i¾× TUA4W$MPKUW$A�BUGNMPOR���µYHGkEJwUW�Gkw�EJA¬YHA�Ek[LA$YÕGJTUA�EJA$O�McEkA�CcYÕC�wUKUV`O¤\�VXKUb
O¤E"CcI+A=°_McEkØ�°¾VXGkTUV`K�°NTUVXW"T0GJM��UVXYkW$wUYkY©I	CcKL\&�UVX[LA=EJYkAÙbPA$MPI+A�GHEJV`W�¦ÚwUA$YHGJVXMPKUY i orK�BDCFEkGJV`W�wU�¤CFEan
GJTUVXY�V`Y&GJTUA+BjMPV`KLG�MPOÙ[�V`A�°ÛO¤EJMPIÁ°¾TUV`W"Tt°_A	WaCcKtGkEk\�GJM£CcKUYH°_A�E0YkMPI�A+¦�wUA$YÈGJV`MPKUY0CF��MPw�G
GJTUA	YH\�I+I+A�GHEJV`A$Y¬MPO¾bPA�MPI+A�GkEJVXW�Mc��ÐÈA$W�GkY$n©�ª\ÜGkEH\�V`KUb�GkM�wUKU�UA�EJYHG"CcKU��GJTUA�Ccw�GJMPI+McEHBpTUV`YkI
bcEJMPw�BpY�MPO4GkTUA�W$McEHEJA$YHBjMPKU�UV`KUb����µYHGkEJwUW�Gkw�EJA i ÅNA�WaCc�`�mGJTpCFG	GkTUA«Ccw�GJMPI�McEkBpTUV`YkI bcEJMPw�B
MPOÙCcKÊ����YHGHEJwUW�GJw�EJA	 Ý¡ �¥n�l�w�G��¶ ���V`Y&�UA�ÓpKUA���CcY4GJTUA+Ykw��pbcEJMPw�B�MPO_@�VXÑ��¶�Þ��°NTUMPYHA
W$McEkEkA$YHB�MPKU�UVXKUb0CcW�GJV`MPK	MPK+GkTUA�O¤E"CcI+AN�pwUKU�U�XAmBUEJA$YkA�EH[LA$YÙ  i l�I+MPKUb�GJTUANI	CcKª\9A=®UCcI�Bp�`A$Y
MPOREkA$YkwU�XGkY¾GJTpCFG¾WaCcK¨�jA4BUEJM�[LA$K�O¤EJMPIßGJTUVXYÕBjA�EJYHBjA$W�GJV§[LA¬°_A¬I+A$KLGJV`MPK�MPKU�X\	GJTUA¬O�MP�`�XM�°¾V`KUb i
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��öõ�þ�þ�� � í �
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ê�� í êJøLøFú±ï�û('*) ¡ +�ò õp÷�
�ë�
�îFë�ë$
pê¬óJê"��óJê ò ê�ïpë�îcë¶úµýFï,'*) ¡ + ) ¡.-0/X�¶���k�#� ÷"ý�ïDë�îFú�ï òÕCc�21 î ò î
øFú±ó"ê"÷=ë ò õ3�4��îFïjø5�
^_MPKUYkV`�UA�E¬O�McE&VXKUYHG"CcKUW$A0GJTUA0WaCcYkA�MPO2C�W$MPI9BDCcW�G4qRMcEJA�KªGJÇ9I	CcKUV`O�MP�X� i0× TUA$K«VXG¬WaCcK��jA

BUEJM�[LA$K ãåä d�æ GJTpCFGanFV`O � V`Y�YHV`I�Bp�XA2CcKU��KUMPK��µW$MPI�BDCcW�Gan � VXY?�`MÚWaCc�`�§\�V`YkMPI+McEHBpTUV`W#GkM h q_��6��k�#�
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CcKU� npI+McEJA4bPA$KUA�E"Cc�X�X\Ln�GJTpCFGÕVXO � V`Y?ÐÈwUYHGmYkA�I+V`YkVXI�Bp�`A�GJTUA�K¨GJTUA4W$MPKUKUA$W�GJA���W$MPI�B�MPKUA�KªG¾MPO
GJTUAmVX�UA$KLGJVXG]\9V`K+l�w�G��� ��©VXY2�XM�WaCc�X�X\�V`YHMPI+McEkBpTUV`WÕGJM h q2�H6��k�#�an4o�nj°NTUA=EJA�o¢V`Y2C�W$MPI�BDCcW�G
q�V`A�bcEJMPw�B iqp McGJA�Cc�`YkM£GJTpCFG�VXOÕ°_A	EJA��¤C�®ÊGJTUA�TL\�BjMcGJTUA$YkVXY0MPKtGJTUA�A=®�V`YHGJA�KUW$A�MPONC�ÓpKUVXGkA
V`KL[FCFEJV¤CcKLGNI�AaCcYkw�EJA�°_A�W$CcK�MPKU�X\�W$MPKUW��`wU�UA�GJTpCFGÕ���µE"CcK�Ø¯� � �Fr ����E"CcK�Ø��¶���=n ãåä z æµi

sDMcE¾O�w�EHGJTUA�E¾A=®pCcI�Bp�XA$YÙMPORGJTUA�YkA¬YHMcEkGJYÕMPO�GJTUA�McEJA$I+YÕV`KL[LA$YHGJVXbLCFGJV`KUb�GJTUA¬Ccw�GJMPI+McEHBpTUV`YkI
bcEJMPw�B¨MPO?CcK¨���µYHGkEJwUW�Gkw�EJA�MPK¨C9W$MPI�BDCcW=G¾I+CcKUV`O�MP�`� n�YkA$A ã ��E æ n ãåä d�æ n ãèä s æ n ãèä e�æ n ãåä z æµi Æ�K
GJTUA#McGJTUA�E?TpCcKU��KUMcG�I�wUWöT�V`YRØ�KUM�°¾K�CF�jMPw�G�GJTUA2Ccw�GJMPI+McEkBpTUVXYkI bcEJMPw�B�MPOUCcK&���µYHGkEJwUW�Gkw�EJA
MPK�C0KUMPK���W$MPI9BDCcW�GmI	CcKUVXO�MP�`� i

p McGJVXW$A�GJTpCFG�GJTUA�bPA$KUA�EJCc�¾GJA$KUMcE+MPOmGJTUA$YkA�GJTUA�McEJA$I+Y+TpCcY9��A$A$K GJMÊ�UA=GJA�EJI+VXKUA¨°¾TUA$K
CÜbcEJMPw�B � W$CcK��jA�CÜYkw��pbcEJMPw�B MPO�l�w�G��¶ &�9O�McE�CÜbPV§[LA$K ���]YHGkEJwUW=GJw�EJA�  ¡ � i�× M
A=®�GJA$KU��GJTUA$YkA�EJA$YHwU�XGJY$npC�O±CcV§EJ�X\�KpCFGJw�E"Cc� CFBUBUEJMLCcW"TÜ�¶V`KUYHBpV§EJA$��YkMPI+A�°¾TpCFG��ª\	GJTUA�Q£MPYHGJM�°Õ�
QSCFEJbPwU�`VXY©EkV`bPV`�UV§G]\&GJTUA$McEk\U��°_MPwU�`�0��AÙGJM¬W�MPKUYkV`�UA�E#GJTUAÕO�MP�`�`M�°¾V`KUb�BpV`W�GJw�EkA i#h w�BUB�MPYkAut�V`Y#C
�¤CFGHGJV`W$A_VXK � nj�±GJTpCFG©V`Y$nªC��UV`YkW�EkA�GJAÕYkw��pbcEJMPw�B	YkwUW"T0GJTpCFG¯GJTUA¾¦ÚwUMcGJV`A�KªG �wv t¨WaCFEkEJVXA$Y2C�ÓpKUVXGkA
� ��V`KL[cCFEJV`CcKªGNI+AaCcYkw�EkA��NCcKU��GJTpCFGmGkTUA�EJA&VXY�C+TUMPI+MPI+McEkBpTUVXYkIxtÊ¡ l�w�G��� �� ) ¡ @�VXÑ��¶�Þ�
°¾TUV`W"T�V`Y�GJTUA�EkA$YHGkEJVXW�GJVXMPK MPO¬CÜTUMPI�MPI+McEkBpTUV`YHI � ¡ @4V§Ñ¯�¶�º��yNVXY+VXG�GJTUA$K GkEJwUA�GJTpCFG
GJTUA�V`I	CcbPA	MPO � wUKU�UA�E+GJTUVXY0TUMPI�MPI+McEkBpTUV`YHIìV`Y�W$MPKLG"CcV`KUA$��V`K�l�w�Ga�¶ ���CcY�°_A$�X�{z × TUA
I	CcVXK�EJA$YkwU�§G�MPO©GJTUVXYmBDCFB�A�E�BUEkM�[�V`�UA$Y4CcKSCFÔ�EJI+CFGJVX[LA�CcKUYH°_A�Ean'wUKU�UA�E4W$A=EkG"CcV`KSCc�U�UV§GJV`MPKpCc�
TL\�B�McGkTUA$YkA$Y i

�à�áÚ�5��á�â | |�}j|�éRê�ë~� í ê�î�÷"ý�ïDï�ê"÷=ërêJø ò ê���ú ò ú����jþ`ê�é?ú�ê¬ûcóJý�õ����¯ú±ë�
�ù#ïpú±ërê�÷öê=ïpërê=ó9îFïjø
ï�ý�÷"ý����pîÚ÷=ë��$îª÷=ërý�ó ò îFïjø+þ`ê�ë ttË � í ê�îcïSú±ó=óJêJøFõD÷=ú í þ`ê¬þXîFëôë¶úµ÷öê��u�{� � ú ò î	óJêJîFþ?îFþèûªê í óJîFúµ÷
ûFó"ý�õ���îFïjø�ë$
pê=óJê�îFóJê+ï�ý¨þ`ý�÷"îFþ�þ��Ü÷=þ`ý ò êJø,� ð ý�ó í ú±ë ò �¯ú±ë�
t÷öý����pîª÷�ë ò ë�î í ú±þÿú���ê=ó�	Në�
Uê=ï�ê=ücê=ó��
t#ð ú±ïpüFîFó=úôîFïpë ��ð�ò ëôóöõD÷=ëôõÚó"ê0ý�ï � ú ò � ð ú±ïpüFîFó=úôîFïpë��
� ê���îFó ��� l�Ym°¾V`�`�'��A�W��`AaCFE�VXK�GJTUA&BUEJM�MPO�n5°_A�V`K�O±CcW�G�I�A�EJA$�§\¨KUA$A��SGJTUA�YHA�G�� ´ ² ·�� ¹
� Y i G i2h GJCF���¾���¨�ÙVXY¾W�MPI�BDCcW�G¾McE ��� �ÖVXY¾�XM�WaCc�X�X\�W$�XMPYkA$�«¿SGJMt��ASW$MPKªwU�`��V`K � i Æ�Ean
A�[LA$K�I+McEJAmBUEJA�W$V`YkA��X\LnUVXGÙYHw�Ô+W$A$YÙGJM9CcYkYkwUI+AmGkTpCFG¾� ´ V`KLGJA�EkYkA$W�GJYÕA�[LA�EH\�KUMPK���A$I�BUG]\�McBjA$K
YkA�GNV`K¨C9YkA�G¾MPO�BjMPYkVXGJV§[LA�I+AaCcYkw�EJA i
ÅNA�WaCc�`�UGJTpCFG2C��¤CFGHGJV`W$A:tÊË � V`Y#VXEkEJA��UwUW$VX�p�XANV`OjVXG#V`Y2�UA�KUYkAN°¾TUA$K�BUEJMFÐÈA$W�GkA$�	MPKªGkM �wv � n

°¾TUA�EJA � V`Y4CcKL\�KUMcEkI	Cc�?Ykw��pbcEJMPw�BÜMPO#B�MPYHVXGJV§[LA0�UVXI+A$KUYkVXMPK ��V i A i � V`Y4KUMcG4W$A$KLGkE"Cc�¤��y�VXK
McGJTUA�EÙ°_McEk�UYÙ°�A�°_CcKªG_GJM�A$�XV`I+VXKpCFGJAmYkV§GJwpCFGJVXMPKUYÕVXK	°NTUVXWöT�tS²�t~�Un�t���Ë � �Un � �Õ² � i
��M�°_A�[LA�Ean�°�A0W$CcK£EkA$�¤C�®�GkTUA�CcYkYkwUI�BUGJVXMPK£MPO©GJTUA�V§EkEJA$�UwUW�VX�pV`�XVXG]\�MPOlt©n V`K�°NTUVXW"T�WaCcYHA�°�A
KUA$A$�SGJM�CcYHØ�n'O�McE¬Cc�`�?GJTUA�O±CcW�GkMcEJY �(� MPO � n'GkTpCFG4GkTUA�EJA9CFEJA�KUM¨�`MÚWaCc�`�§\�W$�XMPYkA$� �Q� ��McEk�pVXGJY
V`K�� °NV§GJT¨W$MPI9BDCcW�GÕYHG"CF�pV`�XV`Ç$A=E i

p McGJVXW$A�GJTUV`Y�EJA$YHwU�XG¬TUMP�`�UY4V`KSbcEJAaCFG4bPA$KUA�E"Cc�XVXG]\�°¾VXGJT£EJA$bLCFEJ�UY�GJM�GJTUA0I	CcKUV`O�MP�X����yRVXK
BDCFEkGJVXW$wU�¤CFE�°_A9�UM�KUMcG4EJA$¦ÚwUVXEJA0VXG4A$V§GJTUA�E4GJM���A0W$MPI�BDCcW�G4McE4GJM�W$CFEkEk\SC�ÓpKUV§GJA0V`KL[cCFEJV`CcKªG
I+AaCcYHw�EJA i orKSGJTUA�WaCcYHA0VXK�°NTUVXWöTS°_A�CcYkYkwUI�A0� V`Y�W$MPI�BDCcW=Gan�MPw�E�EJA$YkwU�§G�GJMPbPA�GJTUA=E4°¾VXGkT
× TUA$McEJA$I x i x�BUEJM�[�VX�UA$YmA�[�V`�UA$KUW�A�O�McE�C+W$MPK�ÐÈA$W=GJw�EJA�O�McEJI�wU�¤CFGkA$�¨�ª\ ä V`I+I�A�Ean ãåä e�æôiÕh w�B��
B�MPYHA0GJTpCFG¬� � h q2�¶���k�#�9CcKU��AaCcW"TÜO±CcW�GJMcE¬V`K � TpCcY4���JE"CcK�Ø�CFG4�`A$CcYHG*6 i�× TUA$KÜV§G4TpCcY
��A�A$KtW$MPK�ÐÈA$W�GJw�EkA$�ñGJTpCFG&A$VXGJTUA=E&GJTUA�EJA	VXY�C�q�V`A�Cc�`bPA=�UE"C�A$I���A$�U�UVXKUb 'q) ¡ +¨McE&GkTUA�EJA	V`Y
C�YkI+M�McGkTqt ��VXKª[FCFEJV`CcKªG¬ÅNVXA$I	CcKUKUV¤CcK£I+A=GkEJV`W�MPK�� iQ� CFEkGJV¤Cc�REJA$YkwU�§GJY¬TpCa[LA���A$A$KSBUEJM�[LA$K
V`KñGJTUV`Y0�UVXEJA�W�GJV`MPK�O�McE�BDCFEkGJVXW$wU�¤CFE�W$�¤CcYHYkA$Y�MPOmCcW�GJV`MPKUY�n�TUM�°�A�[LA�E × TUA$McEJA�I+Y¨x i x�CcKU� f�i 6
GJMPbPA�GkTUA�EÙBUEJM�[�V`�UA�YkMPI+A�Ykw�BUBjMcEkGÕO�McE¾GkTUA4W�MPK�ÐÈA$W�GJw�EJA¬V`K�GJTUA�WaCcYkA4V`K�°NTUVXW"T�GJTUA�t �rCcW�GJVXMPK
A=®�GJA$KU�UY¨GJM�C � ��CcW�GJVXMPK i orK O±CcW�G¨V`K�GJTUVXY¨YkV§GJwpCFGJVXMPK n�MPw�E¨GJTUA$McEkA$I VXI�Bp�`VXA$Y�GJTpCFG�GkTUA
����YHGHEJwUW�GJw�EJA�VXY � �]VXKª[FCFEJV¤CcKLGÕCcY�°_A$�X�ôn�VXK	°NTUVXWöT�WaCcYkA × TUA$McEJA$I;x i x4CcYkYkA�EHGJY�GJTUA�A=®UVXYHGJA$KUW�A
MPORGkTUA�W$MPK�ÐÈA$W=GJw�EJA$��q�V`A�Cc�`bPA��UE"C0A$I���A$�U�UVXKUb i

p M�°Ü°_A#°_CcKªG�GJMÕV`�`�XwUYHGkE"CFGkA©TUM�°¬n�[�VXA�°_A$��O¤EJMPIÂC¾Yk�XV`bPTLGJ�X\��UV§Ñ�A�EkA$KªGRB�A�EkYHB�A$W=GJVX[LAcn × TUA$MF�
EJA$I f�i 6NBUEJM�[�V`�UA$Y©C�bPA$KUA�EJCc�`V`Ç$CFGJV`MPK�MPOpGJTUA ­ McEkA$��@�A$KUYkV§Gr\ × TUA$McEkA$I i q�A�G~���jAÕC�E"CFGkV`MPKpCc�
EJA�BUEkA$YkA$KLG"CFGJVXMPK+MPO � MPK�YHMPI+A_ÓpKUVXGJAÕ�UV`I+A�KUYkV`MPKpCc��[LA$W=GJMcE2YÈBDCcW$A��,yªV`O#�¨V`Y¯E"CFGJVXMPKpCc� ­ McEJA$�
BUEJM�[LA$� ã ­�æ GkTpCFG#A=[LA�Ek\4tÊV`KL[FCFEJV¤CcKLG©�`V`KUAÙVXK��½V`Y � VXKª[FCFEJV`CcKªGN�¶A$¦ÚwUVX[FCc�`A$KLGJ�§\*t�V`Y ä CFEJV`YÈØ�V
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�UA$KUYkA9V`K � � i l�KpCc�XMPbPMPwUYk�X\LnjV`O��ñV`Y�V`K�ÓpKUV§GJA0�UV`I+A$KUYHV`MPKpCc��CcKU��wUKUVXG"CFEk\Ln'Q£M�McEkA�BUEkM�[LA$� n
ã Q£M æ n#GJTpCFG9A�[LA�Ek\�t ��VXKª[FCFEJV¤CcKLG�[LA�W�GJMcE9V`K¢�¢V`Y9KUA$W$A$YkYkCFEJV`�§\ � �]V`KL[FCFEJV¤CcKLG���A$¦�wUV§[cCc�XA$KªGk�X\Ln
GJTUA�EJA$YÈGkEJV`W=GJV`MPK�GJM£tÜMPO�CcK�A�EJbPMÚ�UV`W � �]CcW�GJV`MPK	°¾VXGJT�ÓpKUVXGkA4VXKª[FCFEJV`CcKªGÕI+AaCcYHw�EJA�V`YÙA�EJbPMÚ�UV`W�y
YkA$A ã Q£M æ CcKU� ãåä 6 æ O�McEmGJTUA�W$McEkEkA$YHB�MPKU�UVXKUb	EJA$YkwU�§G�O�McE�CFEk�pVXGHE"CFEk\�A�EJbPM��UVXW�CcW�GJVXMPKUY"� i¾× TUVXY
V`K�ÓpKUV§GJAÙ�UV`I+A�KUYkV`MPKpCc��VXKª[FCFEJV`CcKUW$AÙV`Y¯O±CFE©O¤EJMPI���A�V`KUb�GkEJwUAÙO�McE©I+McEJA_bPA$KUA�EJCc���¶KUMPK���wUKUV§G"CFEk\p�
EJA�BUEkA$YkA$KLG"CFGJVXMPKUY$nDCc�XGJTUMPwUbPT�YkMPI+AmEJA�YkwU�XGJYÙVXK�GJTUVXYÙ�UVXEJA$W=GJV`MPK�WaCcK���A�Mc�UG"CcV`KUA��dyUI+McEJAmBUEJA=�
W$VXYkA$�X\LnFV`K0CNEJA$W$A�KªG¯BDCFB�A=E�¤�VXbPKUA�E�BUEJM�[LA$� n ã ¤ b æ nFGJTpCFG¯A=[LA�Ek\wt �]VXKª[FCFEJV¤CcKLG¯CcKpCc�§\�GJVXW2[LA$W�GJMcE
MPO#CcK�VXK�ÓpKUVXGJA��UV`I�A$KUYkV`MPKpCc�?EkA�BUEJA$YkA�KªG"CFGkV`MPK«VXY � ��VXKª[FCFEJV`CcKªG i ��M�°�A�[LA�Ean GJTUVXY�EkA$YkwU�XG4WaCcK��
KUMcG��jA�CFBUBp�`VXA$��V`K	I	CcKL\0bPA$MPI+A�GkEkV`WNYHVXGJwpCFGJVXMPKUY�YkVXKUW$AcnUCcY�¤ V`bPKUA=EÙW$MPI+I�wUKUV`WaCFGkA$��GJM�GkTUA
Ccw�GJTUMcEanÚA�[LA$K�CcKpCc�§\�GJVXW¾YkA�W�GJV`MPKUY2MPOj[LA$W�GJMcE#�pwUKU�U�`A$YÙCFEkANKUMcG�KUA�W$A$YkYJCFEkV`�X\+CcKpCc�X\ÚGJV`WÙ[LA$W�GJMcEkY
MPO_V`K�ÓpKUV§GJA+�UVXI+A$KUYkVXMPKpCc�©EJA=BUEJA$YkA$KLG"CFGJVXMPKUY i Å¾A$YkwU�XGkY�V`KL[LMP�X[�VXKUb¨YkMPI�A�BDCFEkGJVXW$wU�¤CFE�V`K�ÓpKUVXGkA
�UV`I�A$KUYkV`MPKpCc�ÙEJA�BUEkA$YkA$KLG"CFGJVXMPKUY�CFEkV`YkVXKUbÜO¤EJMPI Bpw�EJA��X\ bPA�MPI+A�GkEJVXW¨W$MPKUYHV`�UA�E"CFGkV`MPKUY	WaCcK �jA
Mc�UG"CcVXKUA$��CcY+C�BDCFEHGJV`W$wU�`CFE+WaCcYHA�MPONGJTUA�O�MP�X�`M�°NVXKUb«GJTUA$McEkA$I�n2°¾TUV`W"T V`Y�C«Yk�XV`bPTLGJ�X\�I+McEJA
bPA$KUA�EJCc�'[LA=EJYkV`MPK¨MPO × TUA$McEJA$I f�i 6 i
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p McGJVXW$AmGJTpCFGÕV`OR� V`YÕC�BjMPV`KLG¾GkTUV`Y_GJTUA$McEJA�I EkA$�UwUW$A$YÕGJM0GkTUA ­ McEJA$� @�A$KUYHVXG]\ × TUA�McEJA$I i
Æ�K�GJTUAmMcGJTUA=E2TpCcKU� n�VXO ¬ VXY�C�ÓpKUVXGJA¾�UV`I+A$KUYHV`MPKpCc�U[LA$W�GJMcE2YHBDCcW$A�CcKU�9GJTUAN���]CcW=GJV`MPK9MPK ¬
V`Y_�XV`KUAaCFE$n �¶TUA$KUW�A ¯ VXY_C&[LA$W�GJMcE_�pwUKU�U�XA��=n�GJTUA$K	GJTUA�YÈBDCcW$A�MPO�YHA$W�GJVXMPKUY_MPO ¯ VXYÙCcK�V`K�ÓpKUVXGkA
�UV`I�A$KUYkV`MPKpCc�¯[LA$W�GkMcE&YHBDCcW$A�MPKÜ°NTUVXWöT � CcW�GJY¬�`V`KUA$CFEJ�X\LnRYkM¨GJTpCFG × TUA$McEkA$I f�ièg BUEJM�[�V`�UA�Y
CcK�V`K�ÓpKUVXGkA��UVXI+A$KUYkVXMPKpCc�_CcKpCc�`MPbPwUA�MPO¾GkTUA ­ McEJA��_@4A�KUYkVXG]\ × TUA$McEJA$I i s5w�EkGkTUA�EJI+McEJAFn©VXO
��VXY�CcK�Cc�UI+V`YHYkVX�p�XAcn©ÓpKUV§GJA$�§\ñbPA�KUA�E"CFGJA$�ñEJA�BUEJA$YHA$KªGJCFGJV`MPK MPO � MPK C ­ CcKpCcW"T�YÈBDCcW$A²��n
× TUA$McEJA$I f�ièg V`I9Bp�`V`A�Y#GJTpCFG_A=[LA�Ek\,t �]VXKª[FCFEJV¤CcKLG:³­´0�µ[LA$W�GkMcE_V`K��ºV`Y � ��VXKª[FCFEJV`CcKªG i orK�O±CcW�Gan
°_A�WaCcK�W$MPKLGJV`KªwUMPwUYk�X\�CcKU�tA$¦ÚwUVX[FCFEJV¤CcKLGJ�§\ÊA$I���A$�ÊGJTUA�YHBDCcW�A�MPOu³w´0�ô[LA$W�GJMcEkY�MPO¾YkwUW"T�C
EJA�BUEkA$YkA$KLG"CFGJVXMPKµ�½VXK�GJTUA�YÈBDCcW$A�MPOK³w´0�ô[LA$W�GJMcEkY+MPO�C�EJA�BUEkA$YkA$KLG"CFGJVXMPK�VXKU�UwUW$A$��O¤EJMPI C
ÓpKUVXGkA��UV`I+A$KUYHV`MPKpCc�ÙEJA�BUEJA$YHA$KªGJCFGJV`MPKi¶ MPK ¬ MPOmGJTUA�I+V`KUVXI	Cc��BDCFE"CF�jMP�`V`W¨Ykw��pbcEJMPw�B� �n
GJTpCFG0V`Y�VXK�GJTUA�YHBDCcW$A�MPOu³w´0��YHA$W�GJVXMPKUY9MPOÕGJTUA	�pwUKU�U�`A¨M�[LA�E0� ² �wv   °¾VXGJTtÓU��A=E ¬ n
CcYkYkMÚW$V¤CFGkA$��GJM � ¡ �­v  �n ã ¤tC æôi

¤ÊA�°ÙCcKLG�GJM�EkA$I	CFEkØ�TUA=EJA9TUM�°ÞKUMPKUA0MPO#GJTUA�TL\�BjMcGJTUA$YkA$Y4MPO#GkTUA$YkA�GJTUA$McEJA$I�Y4W$CcKS�jA
A$�XV`I+VXKpCFGJA$� i o]G¾VXY_B�MPYkYkV§�p�`A�GJM0YkTUM�°¬npV`K�O±CcW�Gan�GJTpCFGÕO�McE¾YkwUVXG"CF�p�XA¬� GkTUA�EJA¬CFEJA�EJA$�UwUW�GJVXMPKUY
GJM�t�MPOpC¾BUEJVXKUW$VXBDCc� � �µ�pwUKU�U�XA_MPK��¥nF°¾TUV`W"T0CFEJAFt ��VXKª[FCFEJV¤CcKLG?�pw�G¯KUMcG � �]VXKª[FCFEJV¤CcKLGancTUA�KUW$A
YkTUM�°NVXKUb�GkTpCFG × TUA$McEkA$I f�i 6�KUA$A$��KUMcG4TUMP�`�SV`O�GJTUA�bcEJMPw�B�� V`Y�KUMcG¬Cc�XbPA��UE"CcV`W���YkA$A�· f � i
Q£McEJA$M�[LA�EanLGJTUAÕTª\ÚB�McGJTUA$YHV`Y©MPK9GJTUAÕMcEk�pVXGkY©VXK�� VXY#Cc�XYkM4KUA$W$A$YkYkCFEk\Ln�CFG#�`A$CcYHG©V`K�GJTUA¾W$CcYkANVXK
°¾TUV`W"T+� V`Y©KUMcG2W�MPI�BDCcW�G�yªV`K9O±CcW�G2VXO � CcW�GJY©MPK+VXGkYkA$�`OD�Ú\�GkEJCcKUYk�¤CFGJVXMPKUY$nªA�[LA�Ek\0KUMPK��µGHEJVX[�V¤Cc�
[LA$W�GkMcE�ÓpA$�`�tMPK �wv t WaCcK��jA	�`VXO¤GJA$�ÊGJM£C²t'�µV`KL[cCFEkV¤CcKLG�[LA$W�GJMcE�ÓpA$�X�tMPK � °NTUVXWöT�V`Y�KUMcG
� ��V`KL[cCFEJV`CcKªGN�¶TUA=EJAÙMPOjW$MPw�EJYHAÕGJTUAÙYHGJCF�pV`�`VXÇ$A�E©MPOpGJTUA¾MPKU�§\�McEk�pV§G#VXY�GJTUAÙV`�UA$KLGJVXG]\U� i ��M�°�A�[LA�Ean
V`O#GJTUA9I+CcKUV`O�MP�`��� V`Y�W�MPI�BDCcW�Gan GJTUA9V`YkYkwUA�V`Y4�UA�ÓpKUVXGJA��X\�I+McEJA��UA$�`VXWaCFGJA�CcKU�«°_McEkGJTL\SMPO
O�w�EkGJTUA=E¾YÈGJwU��\ i QSMcEkAmBUEJA$W$VXYkA$�X\Ln�VXG_WaCcK	�jA�BUEkM�[LA$K��¶YHA$Aw· d �©GJTpCFG_VXK	GJTUA�WaCcYkA�MPO h q_��6��k�#�
CcW�GJVXKUbtMPK�GJTUA¸6��µYHBpTUA�EJA£�Ú\�O¤EJCcW�GJV`MPKpCc���XV`KUAaCFE	GHE"CcKUYkO�McEJI	CFGkV`MPKUYS�¶KUMcGJVXW$A�GJTUA�BUEJA$YHA$KUW$A
MPO�GJTUA+G]°_M�TUA$I�V`YHBpTUA�EkV`WaCc�#McEk�pVXGJY¬°NTUVXWöT�CFEJA��`M�W$Cc�`�X\�W$�XMPYkA$��CcKU�ÊTpC�[LA+GkTUA+McEkGJTUMPbPMPKpCc�
bcEJMPw�B h Æ���6��k�#��CcY�YÈG"CF�pV`�XV`Ç$A�E"�=njGJTUA�EkA�A=®UVXYHG�W$MPKLGJV`KªwUMPwUY�[LA$W�GJMcE�ÓpA$�X�UY�MPK^¹ � °NTUVXW"T�CFEkA
t ��V`KL[FCFEJV¤CcKLG¬�pw�G�KUMcG � �]VXKª[FCFEJV¤CcKLGan'�pw�G�KUM�YkwUW"TÊA=®pCcI9Bp�`A�WaCcK«�jA9YHI+M�McGJT i�× TUV`Y4�`A$Cc�UY
GJM+GJTUA�KpCFGkw�E"Cc��¦ÚwUA$YHGJVXMPKSMPO?°¾TUA�GJTUA=E¬McEmKUMcG × TUA�McEJA$I f�ièg I+V`bPTLGN�jA&GkEJwUA&°¾VXGJTUMPw�GmGkTUA
CcYkYkwUI9BUGJV`MPK	MPK	GJTUA�McEk�pV§GJY�VXK��Ûn�VXO�°_AmEJA$YHGHEJV`W�GÙMPw�E_CFGkGJA$KLGJV`MPK�MPKU�§\�GJM�YkI�M�McGJT+YHA$W�GJVXMPKUY
MPO ¯ ¡ �



º Da`3bdc
c�DAeAf�g�Dih$jlk�kmh

× TUA«BUEJM�MPO�Y¨MPO�GJTUA$YkAÜGkTUA$McEJA$I+Y�V`KL[LMP�X[LA«CFEJbPwUI+A$KLGJY�MPO�A�EkbPM��UV`WSGJTUA$McEk\Ln4Cc�XbPA��UE"CcV`W
bcEJMPw�BpY$np�UV§Ñ�A�EJA�KªGJV`Cc� bPA$MPI+A�GHEk\�CcKU��EkA�BUEJA$YkA�KªG"CFGkV`MPK¨GJTUA�McEk\ i Æ�O�GJTUA$YkA�°_A�°ÙCcKªGÕGJM0I+A$K��
GJVXMPK�VXK�GJTUVXYÙV`KLGkEJM��UwUW=GJV`MPK�MPKU�X\�C�KUA�° A�EJbPMÚ�UV`W�GJTUA$McEkA�GJV`W$Cc��EJA$YkwU�§G¾°¾TUV`W"T nU��A$YHV`�UA$YÙ��A$VXKUb
MPOÕV`KLGJA�EJA$YÈG0�ª\ÊV§GJYkA$�XO�n©VXY�GJTUA	�DCcYkV`W	VXKUbcEJA$�UV`A�KªG9V`KÊGJTUA	BUEJMÚMPOÕMPOÕYkMPI+A	McGkTUA�E�EJA$YkwU�§GJY�MPK
YkI+MÚMcGJT�McEk�pVXG¾A$¦�wUV§[cCc�XA$KUW$A4°NTUVXWöT�°NVX�`�'CFBUB�A$CFENVXK�C9O�McEkGkTUW$MPI+V`KUb�BDCFB�A=Ean ã o æµi
ÅNA�WaCc�`�?GJTpCFG4VXO2 ß¡ � V`Y¬CcKª\�BUEJVXKUW$VXBDCc�¯���µ�pwUKU�U�XA�MPKS°NTUVXWöT � CcW�GJY��Ú\�BUEJVXKUW$VXBDCc�

�pwUKU�U�`A�Ccw�GkMPI+McEkBpTUV`YHI+Y$n � �]VXKª[FCFEJV¤CcKLG�EkA$�UwUW�GJVXMPKUY&GJM��\�9ËÞ� CFEJA�VXKÊMPKUA=�µGJMF�µMPKUA+W$McEH�
EJA$YÈB�MPKU�UA$KUW$A�°NV§GJT � ��VXKª[FCFEJV`CcKªG0YkA$W=GJV`MPKUY�MPOÙGJTUA��pwUKU�U�XA�  v �\�9¡ � i�× TUA�K n2V`O � V`Y
A�EJbPMÚ�UV`W4MPK�� CcKU��� VXYNCc�XbPA��UE"CcVXWcnUGJTUA�EJA¬A=®UVXYHGJY¾C9wUKUV`¦ÚwUA	�¶w�B�GJM�W�MPK�ÐÈwUbLCcW�\p�ÙYkI	Cc�`�XA$YHG
Cc�`bPA=�UE"CcV`W¬Ykw��pbcEJMPw�B£�\�¾Ë �ÁYkwUW"T£GkTpCFG¾GJTUA=EJA&V`YNC�I+AaCcYHw�E"CF�p�`A � �]VXKª[FCFEJV`CcKªG¾EJA$�UwUW�GJVXMPK
MPOÙ ;GJM£�\� i�× TUA	W$MPK�ÐÈwUbLCcW�\tW��¤CcYkY�MPOÙ�\��VXY�WaCc�`�XA$��GkTUA�Cc�`bPA��UE"CcVXW	TÚwU�X��MPO_GJTUA�CcW�GJVXMPK
MPO � MPKt ;¡ ��y¯V`O � ËÛ@�VXÑ��¶�Þ�ön�GJTUA�Cc�`bPA=�UE"CcV`W+TªwU�`�#MPO_GJTUA�CcW�GJVXMPKÊMPO � MPKt� V`Y
�UA�ÓpKUA$��GJM+�jA¬GJTUA&Cc�`bPA��UE"CcVXW�TªwU�`�RMPO?GJTUA�CcW�GJVXMPK�MPO � �ª\¨Ccw�GJMPI+McEkBpTUVXYkI+YÕMPO?GJTUA&O¤E"CcI+A
�pwUKU�U�`A9MPK«� i9× TUA$KSGJTUA9BUEJMÚMPO2MPO#MPw�E¬EJA�YkwU�XGJY4I+A$KLGJVXMPKUA$�ÜCF�jM�[LA0W$MPKUYkVXYHGJY�A�YkYkA$KLGJV¤Cc�X�X\
MPO?CFBUBp�§\�VXKUb0GJTUA4O�MP�`�XM�°¾V`KUb�GJTUA$McEkA$IßGJM9YÈGJwU��\�GJTUA¬���µV`KL[cCFEJV`CcKUW$A4MPO�YkA$W=GJV`MPKUYÕMPOR�pwUKU�U�XA$Y
M�[LA�EN� °¾TUV`W"T�TpCa[LA&CcYÙÓU��A�EkYNYkw��pYHBDCcW�A$Y�MPORBUEJMFÐÈA$W=GJVX[LA¬YHBDCcW$A$Y i
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o]G&YkTUMPwU�X�Ü��A�EkA$I	CFEkØLA$�ÊTUA=EJA�GJTpCFG&GkTUV`Y¬EkA$YkwU�XG�CF��MPw�G&GJTUA+Cc�`bPA��UE"CcVXW�TªwU�`�#MPO�GJTUA�EJA=�

YHGkEkV`W�GJVXMPKÜGJMªt�VXY&KUMcG�A$¦�wUV§[cCc�XA$KLG�GJM�A�EJbPMÚ�UV`W$V§Gr\«MPO_GJTUA+EJA$YHGHEJV`W�GkV`MPKÜGJMªt i orK�O±CcW=G�VXG�V`Y
B�MPYHYkVX�p�XA9GJM�BUEJM�[�V`�UA9A=®pCcI�Bp�XA$Y4MPO�A�EJbPMÚ�UV`W+CcW=GJV`MPKUY4MPO2� °NTUVXW"TÊCFEJA�YÈGJV`�X�©A=EJbPM��UVXW9°¾TUA$K
EJA$YÈGkEJV`W=GJA$�¨GJM±ÁmnÚ�pw�GNYkwUW"T¨GJTpCFGÕGJTUA&Cc�XbPA��UE"CcVXW¬TªwU�`�XYNCFEJA¬�UVXÑjA�EJA$KLG��¶YHA$A±· g � i
× TUA9°_McEkØ��UA$YkW=EJVX�jA$�ÊV`K«GkTUV`Y¬BDCFBjA�E�VXY¬BDCFEkG�MPO2GJTUA�EJA�YkwU�XGJY¬W$MPKLG"CcV`KUA$�ÊVXKÜI�\ � T i @ i

GJTUA$YHV`Y�CFG × TUA�Z�KUVX[LA=EJYkVXG]\ñMPO¬^ÙTUVXWaCcbPM i o9CcI [LA�Ek\ñbcE"CFGJA$O�wU�NGkMÜI�\ Cc��[�V`YkMcEan_Å¾Mc��A�EHG
ä V`I+I�A�EanLO�McEÙW$MPwUKLGJ�`A$YHYÕwUYHA$O�wU��W$MPKL[LA�EJYJCFGkV`MPKUYÕCcKU�	O�McEÙTUV`Y_W$MPKUYÈG"CcKªGÙTUA��XB�y�o¯°ÙCcKLGÕCc�`YkM&GkM
GJTpCcK�Ø£ÅNCc�XBpT h BDCFGkÇ$V`A�E4°¾TUM¨YkwUbPbPA$YÈGJA$�ÊCcKSAaCcYkVXA�E&CcKU��I+McEJA�bPA$KUA�EJCc�?BUEJM�MPO#MPO�C	EJA$YkwU�§G
V`Kq· d�i

}j| 
���ÂD�'�?���&âÜá3ÃPÄa����áZÄÀÃ5}��ªÅ����PÆ�Ã2Æ��$Ç¶��~�È�âÜá�Ã#Äa�R��á3Ä | qRA=G � nP� �jA��`MÚWaCc�`�§\�W$MPI�BDCcW�G
YkA$W�MPKU�+W$MPwUKLG"CF�p�`A¾bcEJMPw�BpY i ÅNA$W$Cc�`��GJTpCFGanÚCcY©V`K ãåä s æ nP°_AÕWaCc�`�pC�GJMcB�MP�XMPbPV`WaCc��YHBDCcW$A�É G"CcI+A
V`O¾VXG9V`Y4ÊdË�CcKU� VXG9TpCcY+CSW$MPwUKªGJCF�p�`A��DCcYHV`Y0O�McE�GJTUA�GJMcB�MP�XMPbc\�»+°_A�WaCc�`��GJTUA�W$MPKLGJV`KªwUMPwUY
CcW�GJVXMPK	MPO �¢MPKÌÉ�G"CcI+ANVXO���McGJTÌÉÞCcKU�ÌÉ v � CFEkANG"CcI+A i Q£McEJA�M�[LA�E_°�AmYJCa\�GJTpCFGÀ¹ÜVXY_CcK
A�EJbPMÚ�UV`W � �µYHBDCcW$A¾V`OpGJTUA�EJAÕV`Y©C�¦�wpCcYkV ��V`KL[FCFEJV¤CcKLG©I+AaCcYkw�EJAÙMPK,¹«CcKU�9A=[LA�Ek\ � �µV`KL[cCFEJV`CcKªG©YkA=G
V`Y2A$VXGJTUA=EÙKÚwU�X�jMcE_W$MPKªwU�`�5°NV§GJT+EJA$YHBjA$W�G_GJM&GkTUV`Y�I+A$CcYkw�EJA i o]G_V`Y#°_A$�`�DØ�KUM�°NK	GJTpCFG2GJTUA�EJA�CFEkA
MPKU�X\�G]°_M+G]\�B�A�Y�MPO�A�EJbPM��UVXW � �µYHBDCcW$A$Y$»¾A$YkYkA�KªGJV`Cc�`�§\¨GkE"CcKUYHVXGJV§[LA&YHBDCcW$A$Y�n�V i A i YHBDCcW�A$Y�°NTUA�EkA
GJTUA�EkA+V`Y&MPKU�§\ÜC�W�MPKÚwU�X�2McEk�pV§Gan?CcKU�ÜBUEJMcBjA�EJ�§\ÜA�EJbPMÚ�UV`W+YÈBDCcW$A$Y$n�V i A i YHBDCcW$A�Y&°NTUA�EkA	A�[LA�Ek\
McEk�pV§GNVXYNC0KÚwU�X��YHA�G i
h w�BUB�MPYHA�GJTpCFG � CcW=GJY+MPK�CÜI	CcKUVXO�MP�`� � °NV§GJT ¦�wpCcYHV§��VXKª[FCFEJV`CcKªG�I+AaCcYkw�EJAÎÍ?»£GkTUA$K

GJTUA�EkA�A=®�V`YHGNC9YkA=BDCFE"CF�p�`A¬I+A�GkEJVXÇaCF�p�`A�YHBDCcW�A	� ¯ � ÏU�_CcKU��C0I+AaCcYkw�E"CF�p�XA¬I+CFB²Ð&»D� ¡ ¯
°¾VXGJT GJTUA�O�MP�X�`M�°NVXKUbÜBUEJMcB�A=EkGJV`A�Y$»«AaCcW"T�ÐÒÑ � ��Ó���V`Y � ��V`KL[FCFEJV¤CcKLG�CcKU��GkTUA�EJA£CFEJA�A�EkbPM��UV`W
I+AaCcYHw�EJA$YwÍ�Ô�Ykw�BUBjMcEkGJA$�ÊMPK¨Ð Ñ � ��Ó���YkwUW"TÜGJTpCFGan�O�McE&CcKª\SI+A$CcYkw�E"CF�p�`A9YkA�G�¸Õ�º�Ûn�GkTUA
I	CFB°ÓKÖ¡ Í�ÔF�¶¸Ø×(Ð Ñ � ��Ó��H��VXY©C¬I+AaCcYHw�E"CF�p�`AÙI	CFB�CcKU�,Í¯�¶¸4��² ÙÔTÚ«Û Í�Ô��¶¸Ø×QÐ Ñ � ��Ó��k�GÜ�Ï ��Ó�� i
l�KL\9YHA�G�ÐÒÑ � ��Ó��?V`Y#CcK9A=EJbPM��UVXW¾W$MPI9B�MPKUA$KLG�CcKU�0GJTUAÕ�UA$W$MPI�BjMPYkVXGJVXMPK9VXY¯wUKUV`¦�wUAÕw�B+GJM4YkA�GkY
MPO I+AaCcYHw�EJAmÇ$A�EkM p McGkV`W$AÕGJTpCFG�VXO�GJTUA�CcW�GJVXMPK	V`Y#A�EJbPM��UVXW ¯ EJA��UwUW$A$Y_GJM�C¬BjMPV`KLGÙCcKU�	V`O�GkTUA
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CcW�GJVXMPK�V`Y¾G"CcI+A ¯ V`Y©ÐÈwUYÈGmGJTUA&YkA=G�MPO�McEk�pVXGkY i s5McENI+McEJA��UA=G"CcV`�XA$��GkEJAaCFGkI+A$KLGNYkA�A ãßÞ E æ O�McE
GJTUA¬WaCcYkA4MPO�C0ÓpKUV§GJA�VXKª[FCFEJV¤CcKLG¾I+AaCcYkw�EJA¬CcKU� ãßà æ n ã Å æ O�McEÕGJTUA�bPA$KUA=E"Cc�'WaCcYkA i

p M�°º°_A0YkTpCc�`��VX�`�`wUYÈGkE"CFGJA�YkMPI+A�EJA�YkwU�XGJY¬CF��MPw�G�GJTUA9CcW�GJVXMPK«MPO#C�EJA$Cc�¯Cc�`bPA��UE"CcVXW�bcEJMPw�B
� �Â��q������k�#��MPK�GJTUA�YHBDCcW�A0MPO�BUEJMc�DCF�pVX�`V§Gr\¨I+AaCcYkw�EkA$Y�MPK�� v �Ø�N°NTUA=EJA��\�(�½� VXY�C
EJAaCc�#Cc�`bPA=�UE"CcV`W0Ykw��pbcEJMPw�B i o]G¬V`Y¬°�A$�`�¯Ø�KUM�°NK n��Ú\«C�GkTUA$McEJA$I MPOÙ^ÙTUA=[cCc�X�`A�\Ln'GJTpCFG¬wUKU�UA�E
GJTUA$YHA¬TL\�BjMcGJTUA$YkA$Y�npGkTUA�EJA4V`YÕC�EJCFGJV`MPKpCc�jEkA�BUEJA$YkA�KªG"CFGkV`MPK��UA�ÓpKUA���M�[LA=EÕ�½CcKU��C&B�MPVXKªGÀá�¹
â Ò Ñ � ���2�¯YkwUW"T&GJTpCFG��Ø�RVXY�GJTUA©YHG"CF�pVX�`VXÇ$A�E�MPO�á�VXK��tn ã ^ÙT æôi orK&McGJTUA=E�°�McEJ�UYR°_A©WaCcK¬V`�UA$KLGJV`O¤\
� v �\�2°¾VXGkT�CcK	McEk�pVXG2V`K�â Ò Ñ � �±�#� i orO °_Am�UA�KUMcGJAm�Ú\��ß�$â Ò Ñ � �¯GkTUA�YHBDCcW$A�MPO�BUEJMc�DCF�pVX�`VXG]\
I+AaCcYHw�EJA$YÕMPK\â Ò Ñ � CcKU���ª\�ãP»5� v �\�#¡äâ Ò Ñ � GJTUA&CF�jM�[LA4V`�UA�KªGJV§ÓpWaCFGJVXMPK np°�A¬WaCcK¨�UA�ÓpKUA
�ß��� v �Ø�J�4²Ö·�ã®å½Í�²æÍ�çKã�¼�Í¯�$â Ò Ñ � Éèã"��� v �Ø�"�k�4²ßu�np°¾TUA�EJA­Í�¹ �ß��â Ò Ñ � �"¿«y¯GkTUA$K
GJTUA�EkAmV`Y2CcK+V`K�ÐÈA$W=GJV`MPK,ã å »p�ß��� v �Ø�J�©¡ � �$â Ò Ñ � �©YkM¬GJTpCFG�� �¶� v �\�J��WaCcK+�jANV`�UA�KªGJV§ÓpA$�
°¾VXGJT�C�Ykw��pYkA�G9MPOÕ�ß�$â Ò Ñ � � i orOÕ°_A�bPV§[LA	�ß�$â Ò Ñ � �¬GJTUA	°Ù��éL�µGkMcB�MP�`MPbc\ÜCcY�GJTUA��UwpCc��MPO
GJTUA4YHBDCcW$A4MPO�W$MPKLGJVXKÚwUMPwUY¾O�wUKUW�GJV`MPKUY¾MPKØâ Ò Ñ � °�A¬TpCa[LA4GkTpCFG¾GJTUA����]CcW=GJV`MPK�MPK�� �$â Ò Ñ � �
V`Y�W$MPKªGkV`KªwUMPwUY$n©GJCcI+A+CcKU�tTpCcY&EJAaCc��Cc�`bPA��UE"CcVXW+YHG"CF�pVX�`VXÇ$A�EJY ãèä gcæ »�GJTUA$Kt�ß��� v �Ø�J�=n?°¾VXGkT
GJTUA�VXKU�UwUW$A$��GkMcB�MP�`MPbc\�CcYÙC�Ykw��pYkA�GÕMPO'�ß��â Ò Ñ � �=n�V`Y_C�YkA�BDCFEJCF�p�`A�I+A�GkEkV`ÇaCF�p�XAmW$MPKLGJV`KªwUMPwUY
����YHBDCcW�A�°¾VXGkT�EkAaCc� Cc�`bPA=�UE"CcV`W�YHGJCF�pV`�`VXÇ$A�EJY i2× TUA�G"CcI+A$KUA$YHY_MPO'GkTUA4����CcW�GJV`MPK�O�MP�X�`M�°NY_O¤EJMPI
GJTUA¬KUA=®�GÕEJA$YkwU�§G i
ê¬���PÅ#�#Äa�±~��±�5} }j|¶{D|è%�
Uê ��ð ý�ó í ú±ë ò ú±ï �ß�¶� v �Ø�J� îFóJê&þ`ý�÷JîFþ�þ��¨÷�þ`ý ò êJø«�
ë óJý�ý®��� q�A�G\ÍÄ¹¥�ß�¶� v �\�k�^�ì�ß�$â Ò Ñ � �=»ÊGJTUA�K nN�Ú\ ãåä g n × TUA$McEJA�I f�i 6 i s æ °_ASTpCa[LA
GJTpCFG0GJTUA � �4q2�¶���k�#�]�µMcEk�pVXG�MPO�Í�V`Y0�`MÚWaCc�`�§\ÊW$�`MPYHA$� V`Kñ�ß�$â Ò Ñ � ��y_I�McEJA$M�[LA�E�GJTUA�EJA�V`Y9C
TUMPI+A$MPI�McEkBpTUV`YkI � �4q��¶���k�©� � Í^ì � ��q��¶���k�#� v � �4qm�¶���k�©�îí�nP°¾TUA�EJA � ��q��¶���k�#�®í�VXY¯GkTUA
YHG"CF�pVX�`VXÇ$A�E�MPOlÍÊV`K � �4q2�¶���k�#� i�­ w�G � �4q2�¶���k�#�îí«V`Y�CcKSCc�`bPA=�UE"CcV`W&bcEkMPw�B ãåä g n × TUA$McEJA$I
f�i 6 iègcæ TUA�KUW$A � �4q2�¶���k�#� � ÍÊV`Y�C+[FCFEJV`A�G]\�CcKU�SGJTUA�����CcW�GJV`MPK£MPK£VXGmV`YmG"CcI+AF»ÙGkTÚwUY�� � Í
V`Y��XM�WaCc�X�X\�W$�XMPYkA$��V`K � �4q2�¶���k�#� � ÍñCcKU��V`KS�ß�$â�Ò Ñ � � i&­ w�G4� � Í��À� �¶� v �\�k��TUA�KUW$A
� � ÍSV`YÕ�`MÚWaCc�`�§\�W$�`MPYkA���V`K��ß�¶� v �\�k�_°¾VXGkT�GJTUA4V`KU�UwUW$A���GJMcB�MP�XMPbc\ iðï

| | ê¬��� �Pñ��#ñ�~�à�á â¨ÃD�¶}ß~�à�á��D��á�âòÄ | ¤ÊA�YÈG"CFEkG	GJTUVXY�YHA$W�GJVXMPK�EkA$WaCc�`�XV`KUbÊGJTUA£KUMcGJVXMPK
MPO_W$MÚW�\�W$�XA+CcKU�ÊMPO_Cc�XbPA��UE"CcVXW�TªwU�`�2MPOÙC�W$M�W�\�W$�`A i qRA�G � CcW�G¬�Ú\«�UVXÑjA$MPI+McEkBpTUVXYkI+Y4MPKtC
I	CcKUVXO�MP�`�Ê� °NV§GJTtC�¦�wpCcYkV ��V`KL[FCFEJV¤CcKLG�I+AaCcYHw�EJA�Í?»�GJTUA$K � CcW�GkY�MPKtGkTUA+O¤E"CcI+A��pwUKU�U�XA
 	���Þ��¡ � �Ú\��pwUKU�U�`AÕCcw�GJMPI+McEkBpTUVXYkI+Y i?h V`KUW$A_GJTUA=EJAÙCFEJAÙCc�X°_C�\�Y?I+AaCcYkw�EJCF�p�`A_YkA$W=GJV`MPKUY$n
�ôCcY�MPKUA�W$CcK½Cc�X°ÙCa\�Y�I+AaCcYHw�E"CF�p�X\�bP�XwUASGJMPbPA=GJTUA�E��`M�W$Cc��YkA$W�GJVXMPKUY$n ã l æ n ãßÞ pmæ �=n�°_ASWaCcK
I+AaCcYHw�E"CF�p�X\SGkEJV§[�V¤Cc�XV`Ç$A�GJTUA9�pwUKU�U�`A	 	���Þ��¡ � CcKU�Ü°ÕEJVXGJA9 	�¶�º��ì¥� nÊ�4q2�¶���k�#� i
× TUA$KÜGJTUA � �]CcW�GJVXMPKÜMPK«GJTUA9GkEJVX[�V¤Cc�XV`Ç$A$�� 	�¶�º��VXY�bPV§[LA$K«�ª\qó ���S�õôp��²Ö��ó3�S�õô0ö_�$���GóU�k�
°¾TUA�EJAÌö&»�� n � ¡ �4q2�¶���k�#��VXY�C�I+AaCcYkw�E"CF�p�XA+W$MÚW�\�W$�XA i Å¾A$I+A$I���A=E&GJTpCFG�VXOÀ¹ VXY�C
� �µYHBDCcW$A�°NV§GJT�C�¦�wpCcYkV ��V`KL[FCFEJV¤CcKLGÙI+AaCcYkw�EkA�°�A4YkC�\+GkTpCFG_Gr°�M0W�M�W�\�W$�`A$YÀö2�>÷¬»#¹¨n � ¡ �
CFEJA0A$¦�wUV§[cCc�XA$KLGan�CcKU�«°_A�°¾EJV§GJA£öiøù÷�VXO©GkTUA�EJA�VXY�C�I+AaCcYHw�E"CF�p�`A0I	CFB¨úN»d¹�¡ � YkwUW"T
GJTpCFG2O�McE_AaCcW"T,ó	¹ � n2ú?��ó0û��îö_�HûP�Góp�>ú���óp� Ñ � ²�÷���ûL�GóU�?O�McEÙCc�`I+MPYÈG2A�[LA=Ek\Ìû¬¹²¹ i l��XGkTUMPwUbPT
�UVXÑjA�EJA$KLG_I+A$CcYkw�E"CF�p�`AÕYkA$W=GJV`MPKUY��XAaCc��GJM¬�UVXÑjA�EJA$KLG_I+AaCcYHw�E"CF�p�`AÕGkEJVX[�V¤Cc�XV`ÇaCFGJVXMPKUY¯CcKU�+TUA$KUW$AFn
wUYkwpCc�X�X\LnUGJM��UV§Ñ�A�EkA$KªGNW$M�W=\�W$�XA$Y$nDVXG¾V`YÕAaCcYH\�GJM�W"TUA$WJØ¨GkTpCFG¾GJTUA�YkA�W$MÚW�\�W��`A$YNCFEJA�A$¦ÚwUVX[FCc�`A$KLG i
�4V§[LA$K�CcK�����YHBDCcW�A­É °NV§GJT�C9¦�wpCcYHV§��VXKª[FCFEJV`CcKªGÕI+AaCcYHw�EJA4CcKU��C�W$M�W�\�W$�`A(ö&»#¹ün � ¡ �tn
°_A	�UA�ÓpKUA�C � ��CcW�GJVXMPK�MPKÊGJTUA�YHBDCcW�A�ý+�H¹?��É��¬MPOÙI+AaCcYHw�E"CF�p�`A	O�wUKUW�GkV`MPKUY�O¤EJMPI ¹½GJMqÉ
�ª\ �{ó �mþ �$�Hû���²ÿö_�HûP�Góp� Ñ � þ ��ó0û���C i A i û«¹ ¹_n¯°NTUA�EkA þ ¹¾ý	��¹���É&�=»+GJTUA$K�C�O�wUKUW�GJVXMPK
þ ¹¾ý	��¹���É&��V`Y�WaCc�`�XA$��ö���VXKª[FCFEJV¤CcKLG9V`OÕO�McE9A=[LA�Ek\¨ó�¹ � n¯°_A�TpCa[LA,ó �«þ ² þ C i A i n#VXK
McGJTUA�EN°_McEJ�UYmVXOlö_�HûP�Góp� þ �Hû���² þ ��ó0û��ÙO�McEmC i A i û i orO��°Ë�V`YNC+W$�`MPYkA���Ykw��pbcEJMPw�BSMPO�� CcKU�
Éº²�� v �°Ë#GJTUA$K�GJTUA�EkA_V`Y�YkwUW"T9CcK4ö���VXKª[FCFEJV¤CcKLG¯O�wUKUW�GJVXMPK9VXOpCcKU��MPKU�X\&VXOUGJTUA�EJA_VXY�C�W$M�W�\�W$�`A
÷£A$¦ÚwUVX[FCc�`A$KLG2GJM­öS°¾VXGJT0[cCc�XwUA$Y�VXK�� �¶YkA�A ãåä gÂg 6�x�z æ � p McGJV`W$AÕGJTpCFG#V`O�� ²Â��q���� �#�
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CcKU�¸¹�VXY�C+I	CcKUVXO�MP�`�¨GJTUVXYmW$McEkEkA$YHB�MPKU�UY�GJM9GJTUA�A=®UVXYHGJA$KUW�A�MPO¯C+I+AaCcYkw�E"CF�p�XA � �µV`KL[cCFEkV¤CcKLG
�,Ë=�µYHGkEJwUW=GJw�EJA�MPKÎ¹ i
× TUA_O�MP�`�`M�°¾V`KUb�V`Y�Cm°_A��`��Ø�KUM�°¾K�EJA$YkwU�§G©°¾TUV`W"T�°NVX�`�L��AÙwUYkA$�0�¤CFGkA�Ean ãåä g ncq�A$I+I+C d�i 6 i xPx æôi
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p M�° °_A&CFEkA4EJA$Cc��\�GJM�BUEJM�[LA × TUA$McEJA$I f�i s i
ë óJý�ý®��� q�A�G�� ��A�GkTUA�Cc�`bPA��UEJCcV`W�TªwU�`�mMPO�öÞCcKU� �Ø�^�Ö� GJTUA£Cc�XbPA��UE"CcV`W¨TÚwU�X�NMPO(ö�� i
h w�BUB�MPYHAÜGJTpCFG¨°_A�Ø�KUM�°³GkTUAÜA=®UVXYHGJA$KUW�AÜMPO�CñÓpKUVXGkAÜ����V`KL[FCFEJV¤CcKLG�I+AaCcYHw�EJA«MPK½� v �\�
CcKU���XA�G�wUY�BUEkM�W$A$A�� °¾VXGJT�GJTUV`Y�CcYkYkwUI9BUGJV`MPK iÞ­ \ GkTUA ­ McEJA$��@�A$KUYHVXG]\ × TUA�McEJA$I�n ã @ æ n
GJTUA�EkA�V`YNCcK�Cc�`bPA=�UE"CcV`W4Ykw��pbcEJMPw�B£� ´ MPO?�\�Õ°NTUVXW"T�V`YÕW$M�W$MPI9BDCcW�GmCcKU�¨KUMcEJI	Cc� V`K¨��npV i A i
� v �£´D²�oÁV`YÙC�W$MPI9BDCcW�GÙbcEJMPw�B i qRA=G¾wUYÙW$MPKUYHV`�UA�EÙGJTUA�W$MÚW�\�W$�XA�÷�»�¹¨n � ¡ o �UA�ÓpKUA$�
�ª\²÷�²¬w±ç�ö °NTUA=EJAPwN»D� ¡ � v �£´?VXYmGJTUA�WaCcKUMPKUV`W$Cc��BUEJMFÐÈA$W�GJVXMPK i�­ \�q�A$I+I+C gUiÿd n�­
V`YÕGJTUA¬Cc�`bPA��UE"CcVXW�TªwU�`��MPOa÷�TUA$KUW$A¬GJTUA � CcW�GJVXMPK¨MPKª¹�n oìV`Y¾A�EJbPM��UVXW+�ô^ÙMcEJMP�X�¤CFEk\ g�f �=»



�G_ Da`3bdc
c�DAeAf�g�Dih$jlk�kmh

GJTUA$K�GJTUAÙEJA$YHGHEJV`W�GkV`MPK�GJM�t�MPOpGJTUA � �]CcW=GJV`MPK0MPK,¹�n���o;VXY¯YHGJV`�X��A�EJbPMÚ�UV`W4� � EJMcB�MPYHVXGJVXMPK gUi x��=n
TUA$KUW$A¬GJTUA�Cc�XbPA��UE"CcVXW¬TªwU�`��MPOA÷<��VXY�o¢² � v �£´©�ôCcbLCcV`K¨^_McEJMP�`�`CFEk\ gUi f � i#h VXKUW$A��£´�� �\�an
CcKU���\�0V`Y�GJTUA�Cc�`bPA��UEJCcV`W�TÚwU�X�_MPO�ö��jn#VXOÕ°�A�Ykw�BUBjMPYkA��\���ß��n¯GJTUA$Kt°_A�°_MPwU�`��TpCa[LA
GJTpCFG�GkTUA�Cc�`bPA��UE"CcVXWmTªwU�`�jMPOd÷<��°_MPwU�X���jA(w��¶�\�J�©² �¶�Ø�k� ´ � v � ´ ²��Ø� v � ´ � � v � ´ ²�o
�¶q�A$I+I	C gUi d � i ��A$KUW$A��Ø�_²�� i

p M�°¥°_A�bPM��DCcWJØÊGJM�GJTUA	BUEJM�MPOÕMPO_GJTUA�A=®UVXYHGJA$KUW$A�MPO¾C�ÓpKUV§GJA�����V`KL[FCFEJV¤CcKLG�I+AaCcYkw�EkA
MPKÜ� v �\� i spEJMPI � EJMcBjMPYkVXGkV`MPK gUièg °�A�TpCa[LAcn�W$McEHEJA$YHBjMPKU�UV`KUb�GJM\ö��jnRC�W$MÚW�\�W$�XA ^ö&»�¹µn
�wv t\n � ¡ �tnÚ°¾TUMPYkA�Cc�XbPA��UE"CcV`WNTÚwU�X��V`Y_CcbLCcVXK	�\� i©× TUA$K	GJTUA�EJA�VXY_CcK ^ö���VXKª[FCFEJV`CcKªG_I+CFB
Ð&»#¹�n �wv tS¡ì� v �\�$npV i A i O�McEmA�[LA=Ek\�ó�¹ � n

Ð_�{ó2ûP�Gó3á��?² Ð_��ó �HûP�>á �H�?² ^ö_�HûP�>á��GóU�>Ð_�HûP�>á��R²¾ö_��ûL�GóU�>Ð_�HûP�>á �

O�McE©C i A i ûPnLC i A i á i sDMcE�A�[LA=Ek\£û¬¹ª¹�°_A_WaCcK��UA�ÓpKUA¾CmI	CFB±Ð�15» �wv tS¡ì� v �\���ª\£Ð�1��$á �¯²
Ð_�HûP�>á �_YkM+GJTpCFGNGJTUA&W$MPKU�UV§GJV`MPK�MPK�GJTUA ^ö���VXKª[FCFEJV¤CcKUW�A&��A$W$MPI�A$Y�Ð¯®d1���ó�á��2² ö��HûL�GóU�>Ð�1a�$á�� i
orOÀÍ�VXY&GJTUA+ÓpKUVXGkA	V`KL[cCFEJV`CcKªG�I�AaCcYkw�EJA+MPK �­v t#n¯�UA�ÓpKUA�C�I	CFB � »�¹À¡ � �¶� v �\�k�4�Ú\� �Hû��2²Û�HÐ�1=� å ÍS² Ï�1 i ¤ÊA&W$�`CcV`IÝGkTpCFG � V`Y�CcKªö��µV`KL[cCFEkV¤CcKLG�I	CFB'nDV i A i O�McEmA�[LA�Ek\�ó�¹ � n� ��ó2û��¯² ö_�HûP�Góp� � �Hû��=n C i A i û�¹q¹ i q�A�GN¸ ��� v �\��»©GJTUA$K��ª\�GkTUA ^ö��µV`KL[cCFEJV`CcKUW$A�MPO�Ð�CcKU�
GJTUA � ��VXKª[FCFEJV`CcKUW$A�MPOAÍ�°_A4TpC�[LA� ��ó0û��$�¶¸4�?²¾Í¯�HÐ Ñ �®d1 �¶¸4�k�¯²¾Í¯�r·�á�¹ �wv tÙ¼ßÐ_��ó0ûP�>á �2¹�¸&¿��¯²

²¾Í¯�r·½ó{�+¹ �­v t ¼�ö_�HûP�Góp�>Ð�1��
���2¹�¸&¿��¯²
²¾Í¯�r·��	¹ �wv t ¼3Ð�1F�
���2¹ªö_�HûP�Góp� Ñ � ¸&¿��¯²
²¾Í¯�HÐ Ñ �1 ��ö_��ûL�GóU� Ñ � ¸4�k�¯²
² � �Hû��$��ö_�HûP�GóU� Ñ � ¸4�©²
²Þ��ö��HûL�GóU� � �Hû��k�$�¶¸4�

°¾TUV`W"T�BUEkM�[LA$Y_GJTUA(ö��µV`KL[cCFEkV¤CcKUW$A�MPO � i©­ \+GJTUAmEkA$I	CFEkØ�Y_MPK�� �¶� v �\�k�=n � EkMcB�MPYkV§GJV`MPK�6 i x
CcKU�ÜGJTUA�^_M�W=\�W$�XA�ÅNA��UwUW�GJV`MPKtq�A$I+I	C�naö�VXY�A$¦ÚwUVX[FCc�`A$KLG&GJM�C�W$M�W�\�W$�`A9G"CFØ�VXKUb¨[cCc�XwUA$Y&VXK
GJTUA4YHG"CF�pVX�`V`Ç�A�EN��°9MPO�C9I+AaCcYHw�EJAwÏ�V`K��ß�¶� v �\�k� i2h V`KUW$A4GJTUA¬YÈG"CF�pV`�XV`Ç$A�E¾MPO?CcKL\�I+AaCcYkw�EkA
V`K��ß�¶� v �Ø�J�_V`Y¾Cc�`bPA��UE"CcVXWcn�°_A�Ø�KUM�°½GJTpCFG¾�c°�V`Y¾CcK�Cc�`bPA=�UE"CcV`W4bcEJMPw�B¨°¾TUV`W"T�W$CcKUKUMcG¾�jA
C�BUEJMcB�A�EÕYkw��pbcEkMPw�B�MPO���n�YkV`KUW$A�GJTUA4Cc�`bPA=�UE"CcV`W�TªwU�`� MPOaöÊV`YÙ� i#× TUA�EJA�O�McEJA¬��°�²��ÁCcKU�
GJTUVXY¾I+A$CcKUYÕGJTpCFG�Ï�VXYNCcK����µV`KL[cCFEkV¤CcKLGNBUEJMc�DCF�pVX�`VXG]\�I+A$CcYkw�EJA4MPK�� v �\� iäï
� ê���îFó ��� ­ A$O�McEJA9W$MPKUW$�`wU�UVXKUb¨GJTUVXY�YkA$W=GJV`MPK«°�A9°ÙCcKLG�GJM�bPVX[LA9CcKÜA=®UCcI�Bp�`A�GJM�B�MPV`KLG&MPw�G
TUM�°ÂGkTUV`YÙGJTUA$McEJA$IÝCF��MPw�GNCc�`bPA=�UE"CcV`W4TÚwU�X�`YÕV`YÕKUMcGmA$¦ÚwUVX[FCc�`A$KLGÕGJM�A�EkbPM��UV`W�VXG]\ i
q�A�G©� �jANC�I	CcKUVXO�MP�`�0MPK0°¾TUV`W"T���CcW=GJY#A=EJbPM��UVXWaCc�`�§\�CcKU�+YkwUW"T�GJTpCFG¯GJTUAÙEJA$YÈGkEJV`W=GJV`MPK0MPO

GJTUA�CcW�GkV`MPK+GJM4Á�V`Y�YHGkV`�`�5A�EJbPMÚ�UV`W i q�A�GÙwUYÙW$MPKUYkV`�UA=E_GJTUA�W$M�W�\�W$�`A�ö&»D� n0� ¡ ¹ � �UA�ÓpKUA$�
CcY(ö_���S���H�¾²ù�#�O�H�=nj°¾TUA�EJA£�¬»U��¡ ¹ � VXY��2�@�k�Ù² Ó ��± �³² y'GJTUA$K£GJTUA9Cc�`bPA��UE"CcVXW�TÚwU�X��MPOFö��
V`Y�ÐÈwUYHGÙGJTUA�VX�UA$KªGkVXG]\�V`KØ¹ � i~p M�° O�McEkI GJTUA�V`KU�UwUW$A$���¯�JYHBDCcW$A�� n´�(¹ � y�A�EJbPM��UVXW$VXG]\	MPO�Á
MPK�� VXI�Bp�`VXA$YmA�EkbPM��UV`W�VXG]\¨MPO��ÀMPK£� n´��� v Á ²À� n´�4¹ � njCcKU�«^_McEJMP�X�¤CFEk\ gUi f YkTUM�°¾Y
GJTpCFGÕGJTUA¬Cc�`bPA��UE"CcVXW¬TªwU�`��MPO�ö�V`Y�¹ � i

Ej| �$}�µZÃp���$ÃD}�~¶µDá��c~��5�3·�áZÇ���Ä��j} ~�à�á²6� �Ä½Å�à�áÚ��á | ¤ÊA�YkTpCc�X� bPVX[LA�KUM�° YkMPI+A�A=®UCcI�Bp�`A$Y
GJM���A�GHGJA�E¬V`�`�XwUYHGkE"CFGkA�GkTUA9TL\�BjMcGJTUA$YkVXY¬MPKSGJTUA9McEH�pVXGJY�V`K�� i s�V§EJYHG¬MPO�Cc�X�?KUMcGJV`W�A0GJTpCFG$nRCFG
�`A$CcYHGÕV`K�GkTUA4W$CcYkA¬VXK�°¾TUV`W"T¨� VXYÙKUMcG¾W�MPI�BDCcW�GanUYkwUW"T�C�TL\�B�McGkTUA$YkV`YÕV`YÙA$YHYkA$KLGJV¤Cc� i orK�O±CcW=G
V`O � CcW�GJY¾MPK�VXGkYkA$�`O?�ª\�GkE"CcKUYk�`CFGJV`MPKUY$npGJTUA¬�`V`O¤GkV`KUb�GJM � MPO�CcKL\�KUMPK���W$MPKUYHGJCcKªG�[LA$W=GJMcENÓpA$�X�
MPK �­v ttV`YÀtÊV`KL[cCFEJV`CcKªG¾�pw�GNKUMcG � V`KL[cCFEJV`CcKªG



h{e��0DAg�h{DAea7���b�j�OQb�7�g�h$��c�7�gd ���7� Ag�bdc �G¡
orKÊGJTUA	WaCcYkA�V`KÊ°¾TUV`W"T�� V`Y�W�MPI�BDCcW�G&GJTUA	¦ÚwUA$YHGJVXMPKtV`Y�C��`V§GkGJ�`A�I+McEJA+�UA$�XV`WaCFGkA i qRA=G

� ² ¹��m�H6��k�©��CcW�G�MPK�� ²Ý� � � ·V¸ ¿²ì ¹ � �ª\tO¤E"CcW�GkV`MPKpCc�_�`VXKUAaCFE�GkE"CcKUYkO�McEkI	CFGJV`MPKUY
CcKU�Ê�`A=Gwt���A	CcKL\«�`CFGkGJVXW$A�VXK � i ¤ÊA+YkTpCc�X�©BUEkM�[LA�GkTpCFG&A�[LA$KÜGkTUMPwUbPTÜGJTUA+MPKU�X\�W$MPKLGJV`K��
wUMPwUY � ��VXKª[FCFEJV¤CcKLG�[LA�W�GJMcE�ÓpA��`� MPKè¹ � V`Y9GkTUA�GkEJV§[�V`Cc��MPKUAcn�V§G�VXY9B�MPYHYkVX�p�XA�GJM�W$MPKUYHGkEJwUW=G
KUMPK��µGHEJVX[�V¤Cc��W$MPKLGJV`KªwUMPwUYwt ��VXKª[FCFEJV¤CcKLG4[LA$W�GJMcE4ÓpA$�`�UY¬MPKü¹ � y?TUM�°_A�[LA�Ean�GJTUA�EJA9CFEJA9KUM¨YkwUW"T
[LA$W�GkMcE�ÓpA$�`�UY��¶V i A i t'�µV`KL[cCFEkV¤CcKLGö�©°¾TUV`W"T�CFEJAmCc�XYkM�YkI+MÚMcGJT+CcKU�+GJTUA=EJA$O�McEJA�MPKUAmI�V`bPTLG�I	CFØLA
GJTUA�CcwU�pCcW$VXMPwUY_W$MPK�ÐÈA$W�Gkw�EJA�GJTpCFG_V`O GJTUA�I+CcKUV`O�MP�`��V`Y_W$MPI�BDCcW=G_CcKU�	°_AmEJA$YÈGkEJV`W=GÙMPw�EÙCFGkGJA$K��
GJVXMPK�GJM0YkI+MÚMcGJT�YÈGkEJwUW�GJw�EkA$Y$npGJTUA¬TL\�BjMcGJTUA$YkVXYNMPK�GJTUA¬McEH�pVXGJYÕWaCcK¨�jA¬A$�XV`I+VXKpCFGJA$� i sDMcEÕGkTUA
¹����H6��k�©���]CcW�GJVXMPKñMPK�GkTUA£6���YHBpTUA�EkA9V§G�V`YN°�A$�`��Ø�KUM�°NK�GJTpCFG�GJTUA=EJA�CFEJA&GJT�EJA�A�McEk�pVXGJY�n Cc�`��MPO
°¾TUV`W"T«CFEkA0�XM�WaCc�X�X\�W$�`MPYHA$� »NGJTUA*áp�]C�®UVXYm� ´ ²À� � ·V¸ ¿*ì ¹����H6��k�¯� v   ��°¾TUA�EJA�  V`YmGkTUA
bcEJMPw�B�MPO�GJTUA�w�BUB�A�E4GkEJV`CcKUbPwU�¤CFE�I	CFGHEJV`W$A�Y"�mCcKU�SGkTUA&Gr°�M�TpCc�XO`�µBp�¤CcKUA�Y$n'�UVXÑ�A�MPI+McEkBpTUV`W&GkM
¹����H6��k�©� v ¹´¹	��6��k�¾� i
q�A�G ¬ »j� ¡ Ê¾� �jA	C\t ��V`KL[FCFEJV¤CcKLG�[LA$W=GJMcE�ÓpA$�X� »&GJTUA$KÜV§GJY¬EkA$YHGkEJVXW�GJVXMPK«GJM¨GJTUA9A=®��

GJA$KU�UA��¨áD��C�®UV`Y¬I�wUYHG¬�jA�Ç$A=EJM i orKÊO±CcW�Gan��Ú\ × TUA�McEJA$I f�iåg n ¬ ¼ U g I�wUYHG4��A � ��VXKª[FCFEJV`CcKªGan
 ÁKUMcG���A$VXKUb�W�MPI�BDCcW�Ga»�I+McEkA$M�[LA=E	V`O�ó ² G�º »| Ü(J ¹ � CcKU� °_A�°ÕEJV§GJA ¬ Ì 2X¼ S 
l¼ Î ²º �a�$á�Ëc�l��Ëa�¾½½ á8¿¿¿¿ Ì 2X¼ S 
l¼ ÎÁÀ º �P�$á�ËF�l�mËa�%½½ ��¿¿¿¿ Ì 2X¼ S 
l¼ Î nLGJTUA$K�GkTUA � �µV`KL[cCFEJV`CcKUW$ANMPO ¬ n�Ü�ó ¬ Ì 2 S Ë Î ²
¬ ® Ì 2 S Ë Î n�CFBUBp�XV`A$�	GJM&GkTUA�O�wUKUW�GJV`MPKUY�� � �$áa�$�>ád���#²�á � O�McE:ã�²�xP� 6�n�bPV§[LA$Y º � G º á À »| á À Ü �"u J ²º � �$áR�"uL� x

� | á À Ü�� � »�°¾TUA$K�á�² u&°_A�TpCa[LA º � G »Ü �"u J ² x
Ü � º � �ôu��"uL�=nªTUA$KUW$AFnp�ª\+GkEJCcKUYkVXGJV§[Ú�

VXG]\Ln º � �$áR�"uL��² u9O�McE¾A�[LA�Ek\�á�¹¨�©´kn2ã�²�xP� 6 i
p McGJVXW$A4GkTpCFGNGJTUA�EkA�CFEJA&KUM+KUMPK��ôGkEJV§[�V¤Cc� � ��V`KL[FCFEJV¤CcKLGm[LA$W�GkMcENÓpA$�X�UY�MPK¨GJTUA&w�BUBjA�E�TpCc�`O`�

Bp�¤CcKUA#Â£»ÊO�McEan¾YkV`KUW�A¨¹�¹	�H6��k�©�Ê² h G"CF�P�¾�ôu��ax��+CcW�GJY�MPKiÊN� Ì Ë S � Î �ª\ EJMcG"CFGkV`MPK nÕA�[LA�Ek\� �µV`KL[cCFEkV¤CcKLG2[LA$W�GkMcE2ÓpA$�X�+I�wUYHG#�jANÇ$A=EJM�CFGm�ôu��ax���CcKU�+TUA$KUW$A�CFG2A�[LA�Ek\�BjMPV`KLG�V`K0GJTUANMcEH�pVXG i
Æ�K�GJTUA�McGJTUA=E9TpCcKU� n¯°_A�WaCcK�W$MPKUYHGkEkwUW�G+C�W$MPKLGJVXKÚwUMPwUY£t'�µV`KL[cCFEkV¤CcKLG0[LA�W�GJMcE�ÓpA$�`��MPK�Â
GJTpCFG¾WaCcK¨�jA�A=®�GJA$KU�UA$��W$MPKLGJVXKÚwUMPwUYk�§\�GkM�GJTUA¬�jMPwUKU�pCFEk\ i�p CcI�A$�X\�VXOAý V`Y¾C9Ó�®UA$�¨O�wUKU�pC��
I+A$KLG"Cc���UMPI+CcV`K0O�McEÒt�VXK � CcW�GkV`KUb4MPK3Â£nLbPVX[LA$K9CcKL\��$á ´ Ë �l� ´Ë ��¹�Â¥GJTUA=EJA¾Aö®UV`YÈG�>�¹Ît£CcKU�
�$á�ËF�l�mËa��¹¨ý YHwUWöTSGJTpCFGP>©��á�ËF�l��Ëa�Ù²Ä��á ´ Ë �l� ´Ë � i4× TUA�K�VXO ¬ V`Y4C	W$MPKLGJV`KªwUMPwUY�[LA$W�GJMcE�ÓpA$�X�
W$MPI�BDCcW=GJ�X\4Ykw�BUBjMcEkGJA$��V`K*ý�°NTUVXW"T�V`Y?Ç$A=EJM�MPK&GJTUA2�jMPwUKU�pCFEk\&MPO0ý9nF°_A�WaCcK�Aö®�GJA$KU� ¬ GkM�C
W$MPKLGJV`KªwUMPwUYFt ��VXKª[FCFEJV¤CcKLG2[LA�W�GJMcE©ÓpA$�`�	MPKÃÂß�UA�ÓpKUV`KUb ¬ Ì 2 g¼ S 
 g¼ Î ² ¬�Ä Ì 2X¼ S 
l¼ Î ²¾Ü�> ¬ Ì 2X¼ S 
l¼ Î »KUMcGJA0GJTpCFG�GJTUVXY&V`Y4°_A$�X�#�UA�ÓpKUA���YHV`KUW$AS�$á�ËF�l�mË$�¬CcKU�Å>�CFEJA+wUKUVX¦�wUA$�§\«�UA�GkA�EJI+VXKUA$�ÜwUKU�`A�YkY
�$á ´ Ë �l� ´Ë ��V`Y�MPK�GJTUA��jMPwUKU�pCFEk\ MPO&YkMPI+A�O�wUKU�pCcI+A$KLG"Cc�¬�UMPI+CcV`K�VXK�°¾TUV`W"T WaCcYkA�°_A«YkA=G
¬ Ì 2 g¼ S 
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