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57698�:2;=<?>A@CBD:�E9FHGJIKBMLON+;�I�LQPRIKBM:2BHSTGUITBDLQN
V ;!STWCSXIT8Y:2;YS�Z�LO:2P9FM;�[R;YS

\^]KLU_`;�I	abGJIK6Rc

d	GUP9P/LQ]TI V ;=]T;eZf69;�]fZf69;gNih�<CjCkelm>on�;�pC]TBD;�]	qQrQrQs!>o<ut�PvGQwQ;eS

xzy�{Y|�}J~9�Q|Q��� ;7wQBDpQ;7GUN?BDNOIK]TL V E�Z�ITBDLQN�ITL�abGQFMFDBHG�puBDN�ZYGUFHZ�E9FDEvS���LOFMFDLJ��BMNvw�IK69;7N9LUIK;YS�LU����LQE9]�FD;YZ�ITE9]K;YS
IK6vGJI��^wuG�pQ;�BMN�IT69;=�'LQ]K�CBMN9w�wQ]KLQE9PzLU��IK69;=]T;eSX;eGU]fZf6�IT;eGU:�abGUIT6Rc+BMNb��Z�IKLQ�/;�]�qUrOr9kQ��5769;eSX;�N9LUIK;YS
Z�LQNuIKGQBMN�IT6v]T;Y;�IKLQP9BHZ�SY�
kQ���	N�;�FD;�:2;�NuIKGQ]TW�P9]K;YST;�NuIKGUITBDLQN�LU��a�GUFDFMBHG�pCBMN�� S V BM�i;�]K;�NuITBHGUF/LQP/;�]fGJIKLQ]fS^GUN V LQ��IT69;�BMNuIK;�wQ]fGJIKBMLON
�CWzPvGQ]XIfS ��LO]T:�E9FHG���6vBDZf6�]T;YP9]K;YST;�NuIKS�IT6v;!Z�;�NuIK]KGQFiITLCLQF�BDN�IT69BHS7IT6v;�LQ]KWQ�

qR��5769; � BM;YN9;�]�Zf6vGQLOS V ;YZ�LQ:2P�LuSXBMITBDLQNmGUN V IT69; V BM�/;Y]T;YNuITBHGUF�LQP/;�]fGJITLO]KS�LU��a�GUFDFMBHG�pCBMN�Z�GUFHZ�EvFMEvS
GQS7LOP�;Y]KGUITLQ]fS'LQN�IT69; � BD;�Nv;�]	STPvGQZ�;Q�

s9��5769;�GUPvP9FMBHZ�GUITBDLQNmLU� IK69BHS!Z�GQFDZ�E9FME�S�IKL+IT69;�SXITE V W�LU��IT69; V ;YNvSTB�I`WbLQ��IK69;2FDG���LU�7G V B��iEvSTBMLON
P9]KLCZ�;YSKS���5769BHS'�'GOS^IK69;�BDN9BMITBHGUF�GUPvP9FMBHZ�GUITBDLQN�LQ��abGQFMFDBDG�pCBDN�� S�ZYGUFHZ�E9FDEvS ��GQN V P9]KLJpCB V ;YS'G!P9]KLQ�R�
GU�9BDFDBDSXITBHZ=P9]KLuLQ��LQ���	LO]T:�GQN V ;�]e� S�6CWCP/LUIT6v;YSTBDSY�

5769;mGUBD: LQ��IK69;YST;bN9LQIT;eS�BHS�ITL¡;Y:2P96vGQSTBHSzSTLQ:2;¢�vGQSTBHZ¢B V ;YGQSzGUN V IK;YZf69N9BHZ�S�]T;YFDGUIT; V IKL¡IT6vBDS
IK69;�LO]TW¢GQN V NvLUI�ITL+P9]KLJpuB V ;?G�IK;�[CI���LCLQ�i��576v;?�/LCLQ�¢LQ�'£	E�GUFHGU]TIY¤i��LQ]=;�[RGQ:2P9FM;O¤�BDS=GQN�;�[9Z�;�FDFM;YNOI
NvLQ:2LQwO]KGQP96CW�LQN¢IK69BHS	IKLQP9BHZU��@CL��';�FDBMpO;�LOERI�STLQ:2;�IK;YZf69N9BHZ�GQF�P/LQBDNuIKS�¥��';�ST;�N V IKL�IK69;�P�GUP/;�]fS	LQ]
�/LCLQ�RS���69;Y]T;!Z�LQ:2P9FD;�IK;!P9]KLuLQ�¦S�:�G�Wz�/;���LQEvN Vv§ GQN V+V L�N9LQI	IT]K;YGUI	P9]KLQ�9FD;�:�S�BDNbGUFDF�wO;�N9;Y]KGQFMBMI`W�LQ]
EvN V ;�]7IK69;�:2LQ]K;�wO;�N9;Y]KGQF�GQSKSXE9:2PRIKBMLONvSY� � ;=69LQP/;=IT6�GJI7IT69BHS	Zf69LOBDZ�;�Pv]TLJpCB V ;YS7G2SXLQ�¨I�P9]T;eSX;YNuIKGJIKBMLON
LQ��IT69;2STE9�R_`;YZ�I���6vBDZf6bP/;�]K:2B�IfS�ITLzEvN V ;�]fSXIKGUN V ��;�IXIK;�]�IT69;?LQ�9_`;YZ�IfS�GQN V IK69;�B V ;eGQS�Z�LQ:2BDN9w�LONmGQS
�';�FDF�GQS'IK69;�P/LOSKSXBD�9FD;=GQP9P9FDBDZYGJIKBMLONvS��
©¢ªu«i¬K�® }J¯�{Q� abGUFDFMBHG�pCBMN�� S�°'GQFDZ�E9FDEvS�¤ � BD;�Nv;�]�Zf6�GULOS V ;YZ�LQ:2P�LuSXBMITBDLQN�¤��±NOIK;�wO]KGUITBDLQN²�CW³PvGQ]XIfS�¤
��LQ]K:�GUN V ;Y]Y� S�IT69;YLQ]K;�:+�
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	�� � � ��N P9]K;YST;�NuIK;�E9Nv;�BDNuIT]KL V EvZ�IKBMLON GQE³ZYGUFHZ�E9F V ;+abGQFMFDBDG�pCBDN³STE9BDpQ;�NuI�FD;YS?N9LUIK;YS V � E9N9;
STE9BMIT; V ;�uEvGJIK]T;���[RP/LOS��YS�OEv;�_�� GUB��¦GQB�I V GQNvS�FM;�Z�G V ]K; V E�wQ]KLQE9P/; V ;�IK]KG�pJGQBMF V ;2F3� �
uE9BDP/;2a�GJIT69c
;YN�LRZ�ITLQ�v]T;!qUrOr9kO���±FHS�Z�LONOIKBM;YNuI�IT]KLQBHS'STEJ_`;�IKSY�
kQ���	N9;�P9]��eSX;YNuIKGJIKBMLON��YF��Y:?;YNuIKGUBD]K; V ;YS�LOP��Y]KGUIT;�Ev]KS V BM����]K;�NuITBD;�FHS V E¢Z�GQFDZ�E9F V ;�a�GUFDFMBHG�pCBMN�;�I V ;
FDG?��LO]T:�E9FD; V � BDNuI���wO]KGUITBDLQN�PvGU]�PvGQ]XIKBM;�uE9B�;eS`I	F-� BDNvSXIT]KE9:2;�NuI�Z�;YNuIT]fGUF V ;!Z�;�IXIK;=IT6��YLQ]KBM;O�

qR����G V �eZ�LO:?P/LOSTBMITBDLQN ;�N Zf6vGQLOS V ; � BM;YN9;�]�;�I�FHG+P9]��YST;�NuIKGUITBDLQN V ;YS!LQP���]fGJIT;YE9]fS V B�����]K;�NuIKBM;YFDS
SXEv]	Z�;�I	;eSXP�GQZ�;O�

s9���^� GUP9PvFMBHZ�GUITBDLQN V E¡°'GUFHZ�E9F V ;?abGUFDFMBHG�pCBMN���F-� ��ITE V ; V ;�FDG V ;�NvSTBMI�� V ;�FHG�FDLQB V � E9N9; V BM�/EvSTBDLQN��
°�� ;eS`I�F3� GUP9PvFMBHZ�GUITBDLQN�BDN9B�IKBDGQFM; V ;�Z�;�IXIT;�IT6��YLQ]KBM; uE9B/G V LQNvN��	E9N9; V ��:2LQN�S`IK]KGUITBDLQN2P9]KLQ�vGQ�9BMFDBHS`IK;
V E�IT6��YLQ]K8�:2; V ;!�	LO]T:�GQN V ;�]e�

��;��9ERI V ;zZ�;eS�N9LUIK;YS�N�� ;eS`I�P�GQS V ; V LQN9Nv;�]!E9Nv;�P9]��YST;�NuIKGUITBDLQN Z�LQ:2P9FD8�IK; V ;�FHG�IT6��YLQ]KBM;�:�GQBDS
_`E�S`IK; V ;�:2;�ITIT]K;7;�N���pCB V ;�NvZ�;�FD;YS�LQ�9_`;�IKS�P9]KBHZ�BDPvGUER[!;�I�FM;eS�B V �Y;�;�I�IK;YZf69NvB!uE9;eS�;Y:2P9FMLJW"�YSY���±FRW!G V 8`_XG
V � ;�[RZ�;�FDFM;YNuIT;YS�:2LON9LQwO]KGUcv;YS�STE9]�FM;	STEJ_`;�IY¤CZ�LQ:2:2;�Z�;YFMFD; V ;	£	E�GUFHGU]TI�P�GU]#��[C;Y:2P9FM;O����N�G V LONvZ7FDGQBDSKS��
V ;�Z�$QI��?Z�;�]TIKGQBMN�S	P/LQBDNOIfS�IK]T8eS	IK;YZf69N9B%uE9;YS�;�I�LQNbN�� G�P�GQS���LQ]fZ�;�:2;YNOI V LQN9N&��FD;YS�]T;eSXE9FMIKGUIKS�SXLOEvS	FD;YS
6CWCP/LUIT6&�YST;YS�FD;YS�P9FDEvS�w'��N&��]fGUFD;YSY����N!;YSTP�8Y]T;(OEv;�Z�;eZ�BuG	P/;�]K:?BMI V ; V LON9N9;�]�E9N9;�P9]��eSX;YNuIKGJIKBMLON!GUFDF��Yw'�Y;
uE9B�P/;�]K:2;�I V ;�:2BD;�ER[+Z�LO:?Pv]T;YN V ]K;�FD;YS7LO�R_`;�IfS7;�I	FD;YS�B V ��;eS�GUNvSTB)uE9;�FD;YS7P/LOSKSXBD�9FD;YS�GUPvP9FMBHZ�GUITBDLQNvSY�
* ® |e{ ¬ �'+ � { � °'GUFHZ�E9F V ;¢abGQFMFDBHG�puBDN�¤-,.�eZ�LQ:2P/LOSTB�IKBMLON³;YN Zf6�GULOS V ; � BD;�N9;Y]Y¤'�±NuI��YwQ]fGJITBDLQN³PvGU]
P�GU]TITBD;YSY¤9576���LO]T8Y:?; V ;!��LQ]K:2GQN V ;Y]Y�
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a�GUFDFMBHG�pCBMN¡Z�GQFDZ�E9FDEvS!�7GQS!Z�LQNvZ�;�BDpQ; V BMN IK69;zWO;YGU]fS.-�/10�2�GQN V BMN IK69;zWO;YGQ]KS435/1062�GQN V87 /50�2�G¢6CE9wO;
GQ:2LQE9NuI!LU�7�'LQ]K�b6vGQS!��;Y;�N V LON9;�BMN IK69BHS�cv;YF V ��� I��/;YZ�LO:2;YS!GQN GQNvGUFDWRSXBHS=LQN IK69; � BD;�N9;Y]�STPvGQZ�;
GQN V SX;YpQ;Y]KGQF�:?LON9LQwO]KGQP96vS?LQN IK69BDS�SXEv�R_`;YZ�IzGU]K;bG�p�GQBMFHGU�vFM;+N9LJ�7G V G�WRSY�¢£	EvGQFDGQ]XI"9Dk%:%; ¤����RSX;YN V GUF
9Dk�<�;-¤R�±�O; V G � GUIKGUN�GU�/;.9DkYr=; �^5769;�:�GUBDN�GQP9P9FDBDZYGJITBDLQNzLU��a�GUFDFMBHG�pCBMNzZYGUFHZ�E9FDEvS'�7GQS ITL?wQBDpQ;=SXE(>�Z�BM;YNOI
Z�LQN V B�IKBMLONvS!BDN¡LQ] V ;�]!IT6vGUI�IT6v;�FDG�� LQ��Gb]KGQN V LQ: pJGU]KBDGQ�9FM;z6vGQS!G�SX:2LCLUIK6 V ;�NvSTBMI`Wm��BMIT6 ]K;YSTP/;YZ�I
IKL���;Y��;YwQE9;O� S�:2;YGQSTE9]K;�GUN V ITLzwOBMpO;���LOE9N V S���LQ]�IT69BHS V ;�NvSTBMI`W�GQN V BMIKS V ;�]KBMpJGUITBDpQ;YSY�7�±Nb69BHS�BDN9BMITBHGUF
P�GUP/;�]fS�abGUFDFMBHG�pCBMN�EvST; V IT6v;zGU�vSTLQFDERIK;2Z�LQNuITBDNCE9BMI`W�Z�]KB�IK;�]KBMLONmBDN¡LQ] V ;Y]�IKL¢P9]KLJpQ;?IT6vGUI!E9N V ;Y]��	LO]X�
:�GQN V ;�]e� S�Z�LON V BMITBDLQN¢IK69;�FHG�� LU� G V B��iEvSTBMLONbP9]KLRZ�;YSKS	6�GQS�G�SX:2LCLUIK6 V ;�N�SXBMI`W¢GUN V BDN¢IK69BDS��7G�W�69;
wuG�pQ;�G¢Pv]TLO�vGU�9BDFDBDSXITBHZ2P9]KLuLQ��LU���	LO]T:�GQN V ;�]e� S=IT69;YLQ]K;�:+�b���¨IK;�]K�'GQ] V S!P/;�LQPvFM;�E�SX; V IT69BHS?Z�GUFHZ�EvFMEvS
BDNbpJGU]KBDLQEvS	STBMITEvGUITBDLQNvS�]T;YFDGUIT; V ��BMIT6 @uITLRZf6vGOS`IKBDZ@?BADC40E2�GQN V STL�LQN���5769;YST;�FHGQSXI�WQ;eGU]fS	abGQFMFDBDG�pCBDN
ZYGUFHZ�E9FDEvS���LQEvN V Nv;��³GQP9P9FDBDZYGJIKBMLONvS�BMN?P9]KLQ�vGQ�9BMFDBHS`IKBDZ�NCE9:2;�]KBDZYGUFC:2;�IT6vL V S�¤O;YSKSX;YNOIKBDGQFMFDW=BMN?IK69;'cv;�F V LQ�
:�GUIT69;Y:2GUITBHZ�GQFicvNvGUN�Z�;Q��5769;eSX;�GQP9P9FDBDZYGJITBDLQN�S'GQ]T;�uE9BMI V B��i;�]K;�NuI���]KLQ: IK69;�P9]K;�pCBDLQEvS'LQNv;YS'��;eZ�GQEvSX;
IK69;�BMNuIT;YwQ]fGJIKBMLON��uW2PvGQ]XIfS���LO]T:�E9FDG�BMN�abGUFDFMBHG�pCBMN�Z�GUFHZ�EvFMEvS�BHS ;Y:?PvFMLJWO; V BDN�LQ] V ;Y]^ITL?P9]KL V EvZ�;�SXLO:2;
;�[RP9FMBHZ�BMI	�';�BDwQ6uIKS'��69BHZf6¢Z�LQ:2;=LQN�BDN�NvLQN�FMBDN9;YGQ]	GUFDwQLO]TBMIT69:�SY�

�'I�FDBHS`I�Z�LQNvSTB V ;�]K; V ��]TLO: IT69;�P/LQBDNuI�LU�'pCBM;Y��LQ�'P/;�LOP9FM;��'LQ]K�CBMNvw�BDN¡Z�LQN�Z�]K;�IT;�GQP9P9FDBM; V :�GUIT6R�
;Y:�GJITBHZ�SY¤^abGQFMFDBDGQBMpCN Z�GUFHZ�EvFMEvS?GUPvP�;eGU]fS�GOS�Gm]KGUIT69;Y]�STLQP96vBDSXITBHZ�GUIT; V GUN V IT;YZf6vN9BDZYGUF'IT6v;�LQ]KW ��69BHZf6
]K;
uE9BD]K;YS	GQN¢BM:2P/LQ]TIKGUNuI�BMNCpQ;eS`IK:2;�NuIKSY¤�GQN V IT69BHS�:2G�W��/; V BHSTZ�LQE9]fGUwOBMNvwv�D�7576v;�GUBD: LU��IT6v;YST;!N9LUIK;YS
BHS�ITLzwOBMpO;�GUN�;�FD;�:2;�NuIKGQ]TW�BDNOIK]TL V E�Z�ITBDLQN+IKL�IK69BDS�IKLQP9BHZU�=@CBMN�Z�;!IK69;?P9]TBDLQ]KBMI`W�BHS	IKL�IK69;�;eGQSTW�GOZ�Z�;eSTS
�';�GUFDFMLJ� LQE9]fST;�FM��ITL2�/;�]KGUIT69;Y]�BMN9��LQ]K:2GQF�LQN¢STLQ:2;=P�LOBMNuIKSY¤CITL�G�pOLQB V IKLuL2IK;YZf69NvBDZYGUF�P9]KLCLU�¦SY¤CITL2FMBDpQ;
LOERI�STLQ:2; V ;YpQ;YFMLOP9:2;�NuIKS�LU��IT69;�IT69;YLQ]KWz��69BHZf6�GQ]T;=IKLuLz69;YG�pCW+GUN V ¤/GJI�FMBHS`I���LQ]	IK69;�:2LO:?;YNuIY¤iGU]K;
NvLUI V BD]K;YZ�IKFMW�EvST; V BDN�GUP9P9FDBHZ�GJIKBMLONvSY� � ;�IT]KW�ITL�ST;�I EvP�G�:2BMN9BD:�GUFvIT;�[CI ��6vBDZf6�wOBMpO;YS^GQN?B V ;eG!GU�/LQERI
IK69;��vGOSXBHZ�LQ�R_`;eZ�IKS7GQN V BDSKSXEv;YS7BDN�abGQFMFDBHGUBDpuN+Z�GQFDZ�E9FDEvS7BMN+LO] V ;Y]'ITL269;�FDP�IT69;�]K;YG V ;�]'IKL?EvN V ;�]fSXIKGUN V
IK69;?N9;��gFDBMIT;�]fGJIKE9]K;�Z�LONvZ�;Y]TNvBMN9w�GUP9P9FDBHZ�GJIKBMLONvS�LQN�LON9;�6�GUN V GUN V ITL�GOZ�Z�; V ;�ITL�:�EvZf6m:?LO]T;?Z�LO:��
PvFM;�IT;	IK;�[CIKS�¥¦GOS^IK69;�:2LON9LQwO]KGQP96vS#uE9LQIT; V GU�/LJpQ; § LQN2IT6v;�LQIT69;Y] 6vGQN V ��5769;�P�GUP/;�]'BDS LQ]KwOGUNvB�FY; V GQS
��LOFMFDLJ�	SY�!�±N @R;YZ�IKBMLON³k?�';�wOBMpO;?GQN�GQ�vS`IK]KGOZ�I�BMNuIT;YwQ]fGJIKBMLON��CW¢PvGU]TIKS���LO]T:�E9FDG�GUN V BDNupO;YSXITBDwOGUIT;?B�Ie� S
Z�LQNvST;
uE9;YNvZ�;eS���LO]�IK69;�SXITE V W¢LU��IT6v; V ;YNvSTB�I`W+LU��IK69;?FDG�� LQ� G�]fGUN V LO: pJGQ]TBHGU�9FD;Q¤iZ�LO:2P9ERIKGUITBDLQNbLQ�
Z�LQN V B�IKBMLONvGUF�;�[RP�;eZ�IKGUITBDLQNvS�GUN V ST;�N�SXBMITBDpCB�I`W���B�IK6b]T;eSXP/;YZ�I	ITL�G2PvGU]fGU:2;�IK;�]e�'576v;YST;�GU]K;�;YSKSX;YNuITBHGUFDFMW
SXIKGQN V GQ] V V BHS`IK]TBD�9ERIKBMLON IT69;YLQ]KW�]K;YGOSXLON9BMNvwOS=BDN G¢P9]KLQ�vGQ�9BMFDBHS`IKBDZ?��]fGU:2;Q�+�±N @C;eZ�IKBMLON q+��;zP9]T;eSX;YNuI
a�GUFDFMBHG�pCBMN�� S�ZYGUFHZ�E9FDEvS�B�IfSX;YF��`� � ;?S`IfGU]TI���BMIT6mSTBD:?PvFM;���E9NvZ�IKBMLONvGUFHS���69BDZf6bGQ]T;�]KGQN V LQ: pJGU]KBDGQ�9FD;YS	LQ�
IK69;���LO]T:HGJILKNMPO.QRTS�U�U6U�S'OWV�X*Y[ZR \^��69;�]K;�OW]R!I_^`M ]�abZV X \�cd^`M ]V X \^GQN V K�BDS�G!ST:?LCLQIT62��E9NvZ�ITBDLQN��^@CLG�SXBD:2P9FD;���E9N�Z�ITBDLQN�GUFiBDS�_`EvSXI�GUN�GQwQwO]T;YwOGJIK;�LU��BDNvZ�]T;Y:?;YNuIKS�LU��IK69;fe']KLJ��N9BHGUN�:2LUIKBMLON`^ GUN V IT69BHS'BDS
Z�LQ69;Y]T;YNuI	��B�IK6¢P9]TLO�vGU�vBMFDBDSXITBHZ=NCE9:2;�]KBDZYGUF�:2;�IT69L V S	� IT6vBMN9����LQ]�BMNvSXIKGQNvZ�;!ITL�IK69;4g^E9FD;�]�STZf6v;�:2;=��LQ]
G V B��iEvSTBMLON¢P9]TLRZ�;YSKS���� I	ITE9]KNvS�LOERI	IK6vGJI�GUI	IT6v;!FM;YpQ;YF�LU��SXBD:2P9FD;���E9NvZ�ITBDLQNvGQFDS�abGUFDFMBHG�pCBMN�� S V BM�i;�]K;�NR�
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 ��M !�\^��6vBDZf6�BHS7Z�LONOIKBMNCE9LOEvS'GUN V STLQFDpQ;eS G 0 ADC
UR@CL?N9LJ�
LON��';=��BMFDF�]K;�;���;�]7ITL?IK69;!abGUFDFDBDG�pCBDN V ;Y]TBDpJGJIKBMpO;�LQ� �&M !�\'GQS'ITL2IK69;!STLQFDERITBDLQN�LU�
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Q



	
� �oZ

? � ]? � � M
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¥ jUq §

��LO] 2�� !'GQN V A � � M !�\ I /���LO] 2�� !�U
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�/;=c9[R; V �#��STBMN9w
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�� A �� � ] M !�\��� � � q M�Y p
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��6v;�]K; q BHS�G�Z�LQNvSXIKGQNuI���69BHZf6 V ;YP�;YN V S�LON!IT6v;��/LQE9N V S�LU� �TS � �zGUN V � � UJ5769;�N�¤UEvSTBMN9w ��]KLQNC�'GQFMF-� S
FD;�:2:�G?��LQ] ! E8MP25S � a�LQNv;�LO�RIKGQBMN�S � � � ��� � ��� �� A �� � ]�M !�\ �� � � q ��6v;�]K; q V ;YP�;YN V S�LON�IT69;!GQ��LJpO;
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��| ª�� '�� �±N�G�cv]fSXI�S`IK;�P��';���BMFDFvLO�RIKGQBMN?IK69; V ;eZ�LO:?P/LOSTBMITBDLQN2LU�[A � GUN V Z�LQNvST;
uE9;YNuITFDW!��LQ] IT69;

a�GUFDFMBHG�pCBMN Z�LJpJGU]KBHGUNvZ�;�:�GJIK]TBM[���� I!BDS��';�FDF^�CN9LJ��N²¥¦ST;�; 9DkYr=; ¤�9DkQk	;-¤D�D�M� § IT6vGUI!E9N V ;Y]=IT69;z6uWCP/LUIK69;YSTBDS
¥P<uj § LON9;�:�G�W�Zf69LCLOST;�G�pQ;Y]KSTBMLON�LU��IT69; V BM�/EvSTBDLQN�P9]TLRZ�;YSKS � STEvZf6zIT6vGUI �W9 � �� BHS V B��i;�]K;�NuIKBDGQ�9FM;��LO]7;�pQ;Y]TW ! � /v��abLQ]K;�LJpQ;Y]Y¤ � � I 6 � � � STGUITBHS`c�;YS7G�0 ADC GQN V ¤C��LQ]';YGOZf6�M !�S �w\�SCIK69;�:2GUIT]KB�[ � � M��w\BHS7BDNupO;�]TITBD�9FD;=GQN V�� � I�� Y[Z� STGUITBHS`cv;eS7B�IfSX;YF���G 0 ADC
U���;�I	E�S7��;�:2LQ]K;=P9]K;YZ�BHST;Q� � ; V ;�N9LQIT;

� �"; ]� M !�\wI ? � �"; ] M !�\? � � U
5769;YN V B��i;�]K;�NuIKBDGUITBDN9w2BMN�IT6v; 0 ADC�LU� � �';�LQ�RIfGUBDN�¥¦��;=EvST;=IT69;�Z�LQNCpQ;YNOIKBMLONzLQ��STE9:2:2BMN9w2LON

]K;�P/;YGUIT; V BDN V ;�[C;eS §
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; ]� M !�\iImy ] � p � �
Q

? � ]�? � I M
� �� \ � �"; I� MP2=\�!5^ �� p � �
Q

? � ]? � I M
� �� \ � �"; I� M�2%\�! 25U
� ; V ;�c�N9;=IT69;YN � ITL��/;=IT69;!STLQFDERITBDLQN�LU��IT69; 0 ADC
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; ]� M !�\ I_y ] � c � �
Q
� �"; ]I ? � I�? � � M
� �� \�M�2%\�!5^ �� c � �

Q
� �"; ]I M ? �

I
? � � c ? � I�? � � ? � ��? � � \	M
� �� \�M�2%\�! 25U

��SXBDN9w�� ITL�� S'��LO]T:�E9FHG�LON9;=;YGOSXBDFMW�Zf69;YZf��IK6vGJI9! �`M !�\ � M !�\iIX! � M !�\ �`M !�\iI_/�SXL?IT6�GJI � !�\ �DM !�\iI
� M�/ \ �DMP/5\ I ;�GUN V � M !�\ � M !�\ I��`MP/5\ � MP/5\ IX;�Uv5769BHS7P9]KLJpQ;eS IK6vGJI � I �
Y[Z=U

��SXBDN9w2IT6v;�E9N9B%OEv;�N9;eSTS7LQ��IT6v;!SXLOFMERIKBMLON�LQ��IK69; 0 ADC ¥-jQq § LQNv;�LQ�RIfGUBDNvS

A � �&M !�\ I � � ��� � M � � \�U ¥ j�< §
GQN V Z�LQN�SX; OEv;�NuITFDW

����wI � A � � SnA � � F�I � � � � � ��
��6v;�]K;�� �� BDS�IT69;=IK]KGQNvSXP/LOST; V LU��IT69;�:�GUIT]KB�[ � � GQN V � � BDS V ;�cvN9; V �CW

� � I*� �
Q
��� � � � M � � \ � �� !*2 ¥ j�: §

��SXBDN9w�IK69; 0 ADC�SKGJIKBDSXcv; V �CW � S`IfGUN V GQ] V GQ]TwOE9:2;�NuIKS�¥�e'E9]K�C69LQF V ;�]e� S�BMNv;
uEvGUFDBMI`W+GQN V ��]KLQNR�
�7GUFDF-� S�FM;Y:?:�G § WCBD;�F V � � � � � � � ��LQ]?;�pQ;Y]TW�*F Y�GQN V Z�LONvST;
uE9;�NuIKFMW � � ��� � � � � � � U^@CBDNvZ�;
� � I � Y Z� BMI���LQFDFMLJ�	S IT6�GJI@M�� �	� � � \'Y Z I � ��� � � GUN V Z�LQN�SX; OEv;�NuITFDW �� M�� �	� � � \'Y[Z �� � � � ��LO]';YpQ;Y]TWCF Y1U�� I���LOFMFDLJ�	S7IT6�GJI �� M�� ��� � � �n\'Y Z �� � � q � �� M�� ��� � � \�Y Z �� � STL�IK6vGJI	IK69;�6CWCP/LUIT6v;YSTBDS.M = � ��\�BHS�GZ�LQNvST;
uE9;YNvZ�;�LU�

M = 0�� \ �� � Y Z� �� � � � S  F�Y1U
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��| ª�� � � � ;2GU]K;!N9LJ� BDNbIK69;���]fGU:2;!LQ�^IT6v;�P9]K;�pCBDLQEvS�SX;eZ�ITBDLQNmGUN V STLzLOE9]�GQBM:�BHS�ITL V ;�pQ;YFMLOP
� � � M
� � \�BDNzS`IKLRZf6vGQSXITBHZ�5�G�WCFDLQ]^ST;�]KBM;eS�� ��STBDN9w!� ITL�� S^��LQ]K:�E9FHG�¥¦ST;�;@9Mk=:=;i@R;YZ�IKBMLONzqR� s=��LQ]^IT69; V ;�IfGUBDFM; V
Z�LQ:2P9ERIfGJIKBMLON § LQN9;=LQ�9IKGUBDNvS'��LO]�;�pQ;Y]TWW?FE q V MPh 
 S�h 
 \

� ]� M !�\5? � M
� � \ I y ]�� ? � M��k\ p � �
Q
� ]I MP2=\ [ � � S^? a I M
�&M�2=\�\$! ^ �� p � �

Q
� ]I MP2=\�M5[ � Q Sb? a I ¥ j�< §

p
Y
c

�	
� �oZ
[ � � S [ � � Sb?Va a I \�M �&MP2=\�\�\$!*2

��6v;�]K;0� � 65h 
 9 h 
 BHS7IT6v;T_�0 !��¢Z�LOFME9:2N¢LQ��IK69;!:�GJIK]TBM[ �m��LQ]�_bIZY5S	U6U�U6S�!zGUN V � Q I � c ZV � � �
¥�IT69BHS2BHS�IK69; V ]KB��¨I�Z�LC;	>�Z�BM;YNuI?��69BHZf6²GUP9P/;YGQ]KS�BMN³IT6v; 0 A`C LQ��� ��69;YN³��]KBMITBDN9w�IK69BHS2;
uEvGJIKBMLON
BDN²IT;Y]T:�S�LQ��@uIT]fGJIKLQN9LJpCBHZf6 BDNOIK;�wO]KGQFDS § � � ;bE�SX; V BMN²IK69;�GU�/LJpQ;+;�[CPv]T;eSTSTBMLON IK69;�Z�LQNCpQ;YNOIKBMLON³LQ�
STE9:2:�GJIKBMLON�LJpO;�]7]T;YP�;eGJIK; V 69BMwO6�GQN V FMLJ� BMN V ;�[R;YSY� ��;�I	EvS V ;�NvLUIT;

� � M3?T\ I [ � � Sb? a�S _[IZY1S�U�U6U�S !�S
� Q M3?T\ I [ � Q S^? a p Y

c
�	
� �oZ
[ � � S/[ � � S^? a a�U

�±NbLO] V ;�]7ITLzwQ;�I�E9N9BMIKGU]KW�N9LUIfGJITBDLQN+�'; V ;YN9LUIK;@^4Q*M !�\xI*! !�STL�IT6�GJIH! ^4Q� I*! !�U � ;���]KB�IK;!N9LJ�
¥ j�< § BDN+:�GJIT]KBM[zN9LUIfGJIKBMLON

� � M !�\5?bM
� � M !�\�\wI ?bM��T\ p � �
Q
� � MP2=\ � � M3?T\�M
� � MP2=\�\$! ^ �� U ¥ jQj §

5769BHS'BDS�IK69;���GQSTBDZ�]T;YFDGUITBDLQN�¥�IT69;=SXEv: BDS'LJpQ;Y]e_[I_/�S	U6U6U�S !�NvLJ� § � � ;�EvST;	IK69BDS']K;�FHGJIKBMLON�BMN�LQ] V ;�]
IKL2LQ�RIfGUBDN�G V ;YpQ;YFMLOP9:2;�NuI'BDN¢S`IKLRZf6vGQSXITBHZ=SX;Y]TBD;YS7GU]KLQEvN V ! I_/�U95769;=cv]fSXI�SXIT;YP+BDS

� � M !�\�?bM
� � M !�\�\ I ?bM��k\ p � � MB?T\�M��k\�^ �� p � �
Q
M � � MP2=\ � � MB?T\	M
� � MP2=\�\ c � � M�/ \ � � M3?k\	M
� � M�/ \�\$! ^ ��

I ?bM��k\ p � � MB?T\�M��k\�^ �� p � �
Q

� �
Q
� � M!��\ � � � � MB?T\	M
� � M���\�\�!5^ �� ! ^ �� U

nvLQ]�G	:�EvF�IKB�� BMN V ;�[���I M
� Z S�U�U6U6S�� � \���; V ;�N9LQIT; � � I � � � WkU6U�U � � u ��SXBDN9w�IT69;'GU�/LJpQ;^P9]KLRZ�; V E9]K;�';=LQ�RIfGUBDNz��LO]�;YGOZf6�� E �

� � M !�\5?bM
� � M !�\�\ I 	
� � � < � � �nV � � MB?T\�M��k\R; � MRY%\	M !�\ p
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Q � � � � < � � �nV � � � MZ� � \	M��k\�S
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£�LUIT;^IT6vGUIiM = �� \/BDS�;
uE9BDp�GQFM;YNuI�ITL 
 �� 
Im/�UY@RLv¤eEvSXBDN9w�\^]KLQP/LOSTBMITLQBDN2kYl'�';�LQ�RIfGUBDN �� M�� ��� � A \�Y Z �� � �� GQN V STL.MB= � �n\�6vLQF V S�IK]TEv;Q�Ne�E9I 
 �� Z�LQNuIKGQBMNvS�G.uEvGQNuITBMIKGJIKBMpO; BDNR��LQ]K:�GJIKBMLON�����LQ]�;�[RGQ:2P9FM;O¤�BMN�IT69;
ZYGQST; �|Im/�S 
 �Q BDS IT6v;�ST:�GUFDFM;Y]^P9]KLQP/;�] pJGQFME9;�LU��IK69;�:�GUIT]KB�[ � ���5M��k\�GUN V SXL � �	� � ���5M��k\��JM 
 �Q \ 
��5769BDS	P�;Y]T:2BMIKS7IKL?LO�RIKGQBMN�IK69;�;�pJGUFDEvGUITBDLQNvS7BDN ¥�<Ot § GUN V ¥ jJr § � � ; V L2N9LQI	wQBDpQ;=69;Y]T;=IK69;�P9]KLuLQ���
ST;�;<[ � U"0NS^c a�U
��| ª�� � �^�'I7IK69BDS�S`IfGUwQ;��';�GQP9P9FDW�IT69;YLQ]K;�: kY<2GQN V �';=6vG�pQ;=G2SX:2LCLUIK6 V ;YNvSTB�I`W0 � M�� Q S�>�\'GUN V:2LO]T;YLJpQ;�]e¤C��;�6�G�pQ;=P�LOFMWCN9LO:2BDGQF���LOE9N V S	��LQ]�IK69; V ;YNvSTB�I`W�GUN V ��LQ]�B�IfS V ;Y]TBDpJGJITBDpQ;eS���� I	]T;Y:�GUBDNvS7ITL

LO�RIKGQBMN�IK69;�;�[RP/LQN9;YNuITBHGUF��/LQE9N V S!E9N V ;�]�IK69;��/LQE9N V ; V N9;eSTS�GQSKSXE9:2PRIKBMLONvS�LON(�²GQN V � U�5769;�B V ;YG
BHS�IT6v;�STGQ:?;�GOS=BMN¡ST;YZ�IKBMLON³kO� ��;�I7> E h 
 SXE�Zf6�IK6vGJI0>(]HF /�S ��I�Y1S�U�U6U�S � U���N9;2;�:2P9FDLJWQ;eS�IT69;
BDNuIT;YwQ]fGJITBDLQN��CW�PvGU]TIKS'��LO]T:�E9FHG?GQN V @RZf6C�'GQ]�FO� S�BMNv;
uEvGUFDBMI`W�GUN V LO�RIKGQBMNvS

 � M�� Q S�>(\ I_CDM�Y #�� M
� � �� \�= � Z ;"!"!"! ; Z < M
� � �� S`Y=\�\ � � ?
M � � �� EF; A \�M�C��� = � Z ;"!"!"! ; Z < M
� � �� S`Y=\��� V \ Z
�nV

��6v;�]K; ; A M��k\�I % 
] �oZ [ >(]�S � \�U ��STBDN9wm¥P<Ql § ¤^¥�<Ot § GUN V IK69;?]T;eZ�Z�Ev]KZ�BMpO; V ;�c�N9B�IKBMLON�LQ�e= � Z ;"!"!"! ; Z < LQN9;:�G�WzZf6v;YZf�2IT6�GJI

M�C �� = � Z ;"!"!"! ; Z < M
� � �� S Y%\ �� V \ Z
�nV �
q MRY p � � � \ �! � �nV U

a¢LO]T;YLJpQ;Y]Y¤uEvSTBMN9w���LQF V ;�]e� SKS7BDN9;
uEvGQFMBMI`W

?
M
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�
]��oZ
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M � ] ; � �� � > ] \ Z��nV�� U
5769;�;�pJGUFDEvGJIKBMLON2LU�iIT69;�GU�/LJpQ;�P9]KLQ�vGQ�9BDFMBMITBD;YS�BHS SXIKGQN V GQ] V ��d�;YZYGUFDF9IK6vGJI � BHS^�/LQE9N V ; V �^@CEvP9P�LuSX;

IK6vGJI >(]TcC��]Q FXc�! � � � r Uv5769;�N D �Q � M
� � �� \�! 2 � A  Y � �V GUN V SXL

?
M � ] ; � �� � > ] \ � ?
M�� � �� � >(]Tc��k]Qc \

��6v;�]K;�� � �� I  ����bZ D �Q � ]� M � � �� \�!5^ �� UK@RBMNvZ�;�� � �� BHS7G�Z�LONuITBDNuEvLQEvS'S�uEvGQ]T;�BMNuIT;YwQ]fGU�9FD;	:�GU]TITBDN9wuGUFD;
��BMIT6 Z�LO:2P�;YNvSTGUITLO] ��� � � F M !�\jI D �Q  ����oZ �� � ]� M � � �� \��� V !*22LQN9;26vGOS	� � �� I � M��
� � � F M !�\�\
��6v;�]K; � BHS	G2S`IfGUN V GQ] V e']TLJ��N9BHGUN�:2LUITBDLQN��

£�LUIT;=IK6vGJI ��� � � FJM !�\ ��! � ! � ��� � V r STL?IT6vGUI � � � �� ��� � � � ��� � � � �� � � � � � � M�2=\ ��U
n�BDNvGUFDFMW=EvSTBDN9w.,�LuLO��� S�BDN9;
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M � ] ; � �� � > ] \ � ?
M � � �� � >(] cC��]Qc \�� ?
M ��� ���� � � � �� � � � � � � MP2=\ � � >(] cC��]Qc \

� � ?
M ��� � M�! � ! � � � � V r \ ��� � >(] cC��]Qc \�� q
� ! ����� M q 0 M�>(] c��k]Q \�Vc ! \�U

@CL��';�P9]KLJpQ; V IT6v;!;�[RP/LQN9;YNOIKBDGQF���LOE9N V ¤/GJI	FDBDSXI�BM� >(]S9 p �mS��NIZY1S�U�U6U6S � U�@RE9P9P/LOST;�N9LJ� IK6vGJI>(]e9 p �mS��xI Y5S	U6U�U6S � cXY2GUN V > 
 9 c�� U�5769;YNmLON9;�6�GQS�ITL�]T;YP9FDGOZ�;L;�A��CW % 
 Y Z] �bZ [ >(] S��&\ �
M�c�� S�> 
 a BDN�IK69;�BDNOIK;�wO]KGUITBDLQNb�CWbPvGQ]XIfS���LQ]K:�E9FHG9�?�±N SXEvZf6 G��'G�W¢LON9;?LQ�RIfGUBDNvS�IT69;�;�[RP�LON9;�NuITBHGUF
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