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CED�F	F�GIH�J$FK,D�L,F�D�L	J!M�J NOD�FK2L	PRQSPRTUGWV DYXZPR[-\	J�V]K^F`_�aSJ!K	P�K	bBJ GcL`GcTUdePRL	K^DYQ-KfL	PRXcJ!GIQgV]P�F�TUG�V
V,bBJ TUGWV DYX�J QBL2G�V,bBTUJ Q-KhD�Qe_ji�D�X�D�V]K	GWVkJ H�P�XIaBK2GIPRQmlon`bSJ NpTqDYL2M!K	bBJ�J#Qe_rP�s/K2bBJ GcLtF�K	J XcX�DYLhXcGIH�J�F
DRF�FaSduJ#L	QBP�H�DYJ)v�bBP�F�J�duJwDYMpXIaBTxGIQBPyFGIK�NzV D�QpJ�{|a�DYX�K	bSJ`J Q-K	GcL	JtL^DR_�GWDYQ-KoP�aBK	dBaSKoP�sZD}iyDYXWDY~-N
PYs�DrK2L	GcXIXIGcPRQxFK^DYL,F�l`n`bSJ!J ~-K	L	J#TUJ�TUJ T�[eJ L^FoPYs�K	bBGWF`V]XWDRF2FkTUGciRb-KkdSL	P-_�aeV�JU�	b-N�deJ L2QBP�H�DYJ��
������� V D�K,DRV�XINSFTqF�b�aSQe_�L	Jw_BFUPYs�K2GITUJwFjTUPRL2J�J QBJ#L	iRJ#K	G�VEF�K	GcXIX � DYQe_�DAduPyFK2aBX�D�K	J�_>F�PRaBL^V]J
PYsziyDYTUTgD�L^DwNE[SaBL,F�K,F]l��yaeV�b�J ~-K	L^DYPRL^_�GIQ�DYL	NEJ#~�dBXcP�F�GIPRQ�F�L2J�{�aBGIL2JOFK	J#XIX�D�LpdBL	J�V�aBL,F�PRL,F!P�s
aBQ-aeFa�DYXIXcNAX�D�L	i�J�TqD�F	F � DYQ�_�FP8FbBP�aBX�_�[eJqL,D�L	J�l�n`bSJEC�GIXcM�N��8DwN<V]P�Q�K^DYGcQeF�D�K�XcJ�DRF�K
PRQSJ�duPyF	F�GI[BXcJ�TUJ T�[eJ L`P�s)K	bBGWF}dBaSK,DYK2GIH�J�V]X�D�F	F�P�s`b-N-duJ#L	QBP�H�D�dSL	PRi�J QBGcK	PRL^F � K	bSJjTqD�F	FGcH�J �
XIaSTUGIQBP�aeF � D�Qe_�L2J X�D�K	GIH�J#XIN�QBJ�D�L	[-NqFK^DYL �e��� DYL2GIQeD�J�l



��J�V]J#Q�K�PR[eF�J L	H�D�K	GIP�QeFtPYsZdeJ L	GcP-_�G�V`H�D�L	G�D�K	GcPRQeFtGIQOF�PRTUJ)J TUGWF	FGcPRQ�XIGIQSJ�F�P�sZK	bBJ ��� DYL	GcQeDYJ
FdeJ�V�K	L	aST FaBi�iRJ�F�K ���Y� K	beD�K�K2bBJ�FK,D�L�beDRFODEV]P�TUdeDYQSGIPRQ&GcQ&D�XcPRQBi���deJ L2GIP-_� ¡£¢¥¤�¦§¤ �
N�J�D�L,F�¨©J�V V]J Q-K	L2G�VO ªO«¬�¦¯®�¨!P�L	[BGcK l���a�V�b8DqV]PRTUd�DYQBGcPRQEdePRK2J Q�K2G�D�XIXIN�dBL	P�H-G�_�JwF!DqV]L	aeV�G�DYX
M�J N�K	P�aSQe_�J L^FK,D�Qe_�GcQBi �°� D�L	GIQ�DYJ�lq±�K!K	bSJ�H�J L2N�XcJ�DRF�K � K2bBJOdBL	J�F�J QeV]J�P�s$DqV]PRTUd�DYQBGcPRQ
PY²ZJ L^F�K	bSJ�TUPyFKO_�GcL	J�V]KOTUJ�D�FaBL2JUPYs�K2bBJEV]aSL	L	J#Q�K�TqD�F	F�PYs ��� DYL2GIQeD�JA �D�Qe_�FP8v`PRaSX�_
dBL2PYH-G�_-J!D�QUGITUdeP�L	K,D�Q�K�J TUdBGcL	G�V#DYX-duP�GIQ-Kks³P�L`K	bSJ�TqD�F	F���XcaBTUGIQSP�FGcK�NrL2J X�D�K	GcPRQOGIQOK	bBJzaBdBdeJ L
´!�µ_�G�D�iRL^DYT�¨^lA¶�Q<DR_B_�GcK	GcPRQ � K	bBJgV]PRTUd�DYQBGcPRQ<V DYQ&deP�F2FGc[BXINAGcQ�K2J L,D�V]Kjv�GcK	b �A� DYL	GcQeDYJ
DYQ�_�F�POV�b�DYQBi�J!K	bBJ�V]PRaBL^FJ!P�stK2bBJ!J H�P�XIaBK2GIP�Q�P�stK2bBJpFK^DYL#lf¶·QxdBL	GcQeV]GIdSXIJzK	bBJpV�PRTUdeD�QBGIP�Qh¸¯F
dBL2J�FJ Q�V]J�V]PRaBXW_UbBJ XIdqL2J�FP�XIH�J�FP�TUJ!PRaSK,FK^DYQe_-GIQBiUTONSFK	J#L	GIJwF} �FaeV,bED�F}K2bBJpQeDYK2aBL	J�PYsfK2bBJ
X�D�L	i�J�J L	aBdSK	GIP�QeFtv�bBG�V,b�K	P�P�M�dBX�D�V]Jz_�aBL2GIQBi$K	bBJ �#¹Yº ¬-¸¯F)DYQe_ � ¹�» ¬�¸§F�¨ � J�F�duJwV]G�D�XIXINpG¼s/K2G�_BD�XIXcN|�
GIQ�_�aeV]J�_UTqD�F	FfK	L,D�QeF·s³J#L�P�L�PRK	bSJ L�GcQ�K2J L,D�V]K	GcPRQUJ�²/JwV]K,F�D�L	JpGITUdeP�L	K,D�Q�K#l

½zQ�s³PRL2K	aBQeD�K	J XcN � K	bBJxFdeJ�V�K	L	aST£PYszK	bSJqFK^DYL�D�Qe_°GcK,FpV]XIPyFJOQBJ GciRb-[uP�L	bBP�P-_AGWFjV]P�Q�K^DYT��
GIQ�DYK	Jw_�[-N�J TxG�F	F�GIP�QEXIGIQSJ�F�v�bBGWV�b�D�L	J�s³PRL	TxJ�_�GIQEK2bBG�V,MEV]XcPRae_SF�P�szV]GcL,V]aSTqFK2J XIXWDYL�J�\	J�V�K,D �
FPqK2bBJ�GIQ-K	J L2dBL	J#K,DYK2GIP�QEPYs�K2bBJOFdeJ�V�K	L,D�XtH�DYL2G�DYK2GIP�QeFpDRFpDqFGIi�QeDYK2aBL	JOPYs©[BGIQ�DYL	GcK�N�GWF�[-N�QBP
TUJ�D�QeF!V]XcJ�DYL#lO¾oJ L	GcP-_�G�VjTgDRF	F!J�\	JwV]K	GcPRQeF}s³L2PRT¿DqFGcQBiRXcJUF�K,D�Lrb�DwH�JOD�X�F�P�[eJ J Q8FaBi�iRJ�F�K	J�_
DRFzDjdeP�F2FGI[SXIJjJ#~�dBXWDYQeD�K	GcPRQqPYs�K	bBJpP�[eFJ L2H�J�_UJ TUGWF	FGcPRQ���XIGcQBJ$V�beD�QBiRJwF �1ÀY� l � XIJ�D�L	XcN � K2P�aBQ��
_�J L^FK^DYQe_qK	bBJpdBL2J�FJ Q-KzDYQ�_gs³aBK2aBL	J�FK^DYK2JrP�sfK	bSJjF�K,D�L � v`JpQBJ J�_OK	Px_�J K	J#L	TUGcQBJ�v�bSJ K	bBJ#L �
� DYL2GIQeD�JjbeD�F�D�V�PRTUdeD�QBGIP�Qhl
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±É_�GIL2J�V]K�V]PRQ�FJ�{�aBJ QeV�JUPYs$K	bBJxdBL	J�F�J QeV]JxPYs�DEV]PRTUd�DYQBGcPRQ�G�FjK	b�DYK�K	bSJUv�GIQe_Es³L	PRT �
� DYL2GIQeD�JOFbBP�aBX�_�V]P�XIXIGW_�Jjv�GcK	bEK2bBJ�v�GIQe_�P�LpFaSLs�DRV�J�P�s`K2bBG�F$V]PRTUd�DYQBGcPRQhlpn`bBGWFpV]PRXcXIG�F�GIP�Q
v`P�aBX�_UdBL2P-_�aeV]J�FaB[�FK,D�Q�K2G�D�X�DYTUP�aBQ�K^FkP�sfbBPRK � FbBP-V,M�J�_Ui�D�F ��ºB� ¤ � D�Qe_�P�[eFJ#L	H�DY[BXcJpÊ���L^D N
J TUGWF	F�GIPRQmltn`bBJ�F�J��^V]PRXcXIG�_-GIQBi�v�GIQe_B��Ê���L,D NSF`v`PRaSX�_�[eJ�V,beDYL^DRV]K2J L	GWFK	GWV DYXcXINObeDYL^_° �ËBÌ:ÍD
s³J v>M�J#Îj¨ � D�[eFP�L	[eJ�_A Ï$ÐÑ«Òs³J vÔÓ � ¬RÕ�Õ]¨ � D�Qe_ � TUPyFK�GcTUdePRL	K^DYQ-K	XcN � K	bBJ�V]PRXcXIGW_�GIQBi�v�GcQe_
Ê���L,D NSFkv`P�aBX�_UH�DYL2N�v�GcK	bqK	bSJ!PRL2[BGIK^DYXhV�NBV]XcJ�ltn`b-aeF`K2bBJ!Ê���L,D NOJ TUG�F2FGcPRQ�s³L	PRT �U� DYL	GcQeDYJ
dBL2PYH-G�_-J�F`GITUdeP�L	K,D�Q�K)J H-G�_�J Q�V]J�K2P�dSL	P�H�J!PRLz_-G�FdSL	P�H�JpK	bBJp[BGcQeDYL2N�b-N�deP�K	bBJ�F�G�F�l}��GcQeV]J!K2bBJ
PRdSK	G�V#DYX�FdeJ�V�K	L	aSTÖP�stK2bBJ�FK,D�L�GWF`F�PUV]P�Q�K^DYTUGcQeDYK2J�_�v�GcK	bqV]GcL,V]aSTqFK2J XIXWDYLtJ TxG�F	F�GIP�Q � Ê���L^D N
H�DYL2G�DY[SGIXIGcK�NAV]P�aBX�_&[eJ�K	bSJ&×]Ø	Ù�Ú�v�D NAK2P&_�J K2J L	TxGIQBJOK	bBJ�PRL2[BGIK^DYX�dBL2PRdeJ L	K2GIJ�F�G�s�K	bBJ�FK^DYL
GIQ�_�J J�_�b�DRFzD�V]P�TUdeD�QBGIP�Qhl

nhP�V,beDYL^DRV]K2J L	GcÛ J�K	bBJxHRD�L	GWDY[BGcXIGIK�NEP�s!K2bBJUÊ���L,D N�FdeJ�V�K	L	aSTÜs³L2PRT �°� D�L	GIQ�DYJqGIQ&_-J K,D�GIX �
v`J�b�DwH�J�a�FJ�_�K2bBJU¾tL2PRdePRL2K	GIP�QeDYX � P�aBQ�K2J L�±�L	L^D NA �¾ � ±r¨©PRQ�K	bBJO��P�F2FGfÊ���L,D NEn`GcTUGIQBi
Ýt~�dSXIPRL2J L� �Þ�ßqà/áj¨�DYQ�_�K2bBJ!â�ã�äoâ�Ê���L,D N�PR[eF�J L	H�DYK2PRL2N�K2PrTxPRQBGcK	PRL�K	bSJ � � � ¬rM�J Î<Ê���L^D N
J TUGWF	F�GIPRQOs³L	PRTÉK	bBJ�FP�aBL,V�J�l

7�Â�È�=>å`5<Èæ9<ç 5AèÑÂ Ã:Äw7�Å�Æ Ç 9<4Ñ3�5�9<7�3�4êé

±�dSL	J XcGITUGcQeDYL2NpDYQeD�XINSFGWF�P�shK2bBJrÞ©ßqà/á�_BDYK^DrK2bBL	P�aBiRbUTxG�_|� � »�»|ë�� ® � DYXcL	J�D�_�NjQBP�K	J�_ODYQ
P�H�J L,D�XIX�GIQeV]L2J�DRF�JtGIQpK2bBJfTUJ�DYQ�Þ�ßqà/á&Ê���L,D N�ìeaB~$v�bBG�V,b�DRV V]J#XIJ L^DYK	Jw_!Dws³K2J L�í�DYQ-aeDYL2N � »R»�ë��
v�GIK2b�aSQBJ ~-duJwV]K	J�_�deJ L	GcP-_�G�V��ìuDYL	JwF	�rP-V#V]aBL	L2GIQBi�J H�J L2N ¹Yº l ¹ _BD NBF�lkîzaBL`TxPRL	J�L2J�V]J Q-Kf_BD�K,D
FbSPYvÑK2beDYKzK	bBJ�Ê���L,D NqHRD�L	GWDY[BGcXIGIK�NUK2bBL	P�aBiRb�í�D�Q�a�DYL	N �#»R»R¹ dBL2P�H�J�_�K2P�[eJ�TUP�L	J!J ~-K	L2J TUJ
K	b�DYQ�dSL	J H-GIP�aeFXcNUF�aeFdeJ�V]K2J�_/l



n`bSJ°TUPyFK�s³aSQe_BDYTxJ Q�K^DYX!L2J�FaSXIKqPYs�K	bBGWFgTxPRQBGcK	PRL2GIQBiïV DYTUd�DYGIi�QÒGWFUK	beD�K�K2bBJ�Ê���L^D N
�	XcP�vÑFK^DYK	Jw��ðeL,F�K�P�[eFJ#L	H�J�_qGIQ �#»R»�� l¯¤ �ñë � _�GW_�GIQ�_�J J�_UL	JwV]aBLzQBJ�DYL � »�»R¹ l¯¬ � G�l1Jyl�Dws³K2J L�K2bBJ
�,ò$DYTUGcQBJ XIG-V�NBV]XcJ��`PYsm¤-l¯¤�N�J�D�L,F�ltóoGciRaBL2J � F�bBP�vzFoK	bBJ�Êz��L^DwNpGcTqDYi�JkP�s ��� DYL�GIQjK2bBJ � »�»R� ô
� »�»R» GIQ-K	J L2H�DYX�l�n`bBJpdePRGIQ-K��XIGcM�J!V�PRL	J�D�K�K	bBJpV�J Q�K2J LfPYs�K	bBJpGcTqDYi�J�GWF`GIQ-H�GWFGI[SXIJz_�aBL2GIQBi�K2bBJ
�	XcP�v�FK^DYK2J�F	�pGIQ � »�»R� l¯¤jD�Qe_ � »R»�¹ l§¬ � [BaBK)V]XcJ�DYL2XIN�FJ#J Qq �[-Nj[ePRK2b�Þ�õkãBâ�à�D�Qe_°äoöS÷�øSù�ú	÷�¨
PRaSK,FGW_�JpK	bBJq�2XIP�vÑFK^DYK2J���l
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