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CED;FHGJILKNMDPOPQSRUTVDPWYX[Z\IV]_^EI
`PI�QUa�QHbcCEdPGJDPd;G�`;I�FUCE^eCE`PIVWgfhFH]_OPIVdAijQkCE`;I�F
I�fhdPI�FUl	mJ^%RHmJQHFn`PIVQnRHI�]_OPd;fcFH]_O;I�dpoqfhFHFSI�dPFS]_OrCsKtRkIVd

I�fhdPGJIVQHI�fh]_O%RUCEdp`;I�QnuvIV]_OPdPfhFH]_OPIVd9wxdPfzyJIVQHFHfzR{MCsR|oqfhI�d
} Cs^~D;bhR{MCeR�KNMDPQx��CEFS]_OPfcdPIVd0�rCED

yEmJd

l	fc�;b�������dPGP�1�vILRkIVQUo>DPQHW�FH`;mJ�PbcIVQ
� I�DP�rCsDPG%CEFSFHI#�E�%�J�J�E�1�

� �k���%�E�#oqfhI�d

��CsRkQV� � QV�h���J�J�E�J�%�J�

ijI���mJQHIVdpCsW����P���;�z���J�J��fhd��~]_O�MCEQH`;fcdPG

oqfhI�d¡ rfhW£¢JCEd0DrCsQj���J�%�
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��d `;fcI�FSI�Q l	fhFHFHIVQSRkCsRkfhmJd>ZnfhQH`�IVfcd CE`rCs�;RkfzyJI�QBX DPFSRkCEdP`PFSQHI�GEbcI�Q#�rCEFHfhI�QSI�dP` CED1KxIVfcdPIVQB�pm~`PIVbcbz�
fh`PI�d%RHf
	r^eCsRHfcmJdAK_MDPQ�IVfcdPIVd WgCEGJdPILRkGJIVb CEGJIVQSRHI�d FSRkCEQHQSI�d��UmERHmJQ�I�d%R�Znfc]_^sI�bzR#DPd;` W�fhR�
UfcbhK I�yEmJd
�~fcW�DPbcCsRkfhmJdPIVd�GJIVRHI�F RkIVR��
� DPFHGJCEdPGJFS�PDPdP^%R KNMDPQj`PfcIB�pm1`;I�bcbhfcIVQHDPdPG<fcFSR�IVfcd a��1�[IVQHfhWgIVd0RHfcIVQkCED;K �PCED T�DPQ�a�QH�;QHmJ�PD;dPG?yEmJd
Cs`rCE�;RHfhyJIVd��UIVGJI�bcCEbcGEmJQHfzRkOPW�I�d fcd�� I�QH�;fcdP`PD;dPGAW�fhR
dPfc]_O%RS� ^EmJd;FHI�Q ysCsRkfzyJI�d��jQHIVDPT�^smJ�P�PbhDPdPGJF �
I�� IV^%RkI�d ��ljC�yEmJd3ZnfcQS`&IVfcd&DPW�K CsdPGJQHIVfc]_OPIVFgd;fc]_O%RkbhfcdPI�CEQHIVF<�?m1`PIVbcb|KNMDPQ<�1fcW#DPb CsRHfcmJd;FHTVZ I�]_^sI
D;dP`�T�D;Q � �PbhI�fzRkDPdPG I�fhdPI�F|X DPFSRkCEdP`PFSQkCEDPW�W�m1`PIVbcbhF CsD;K GJI�F RkIVbcbhR���ljCEF dPfh]_O0RHbcfhdPI�CEQSI	�?m1`PIVbcb�fcd1�
^0bhDP`PfcIVQSR�IVfcdPIVd>F R_CEQSQHI�d��UmsRkmJQV ��vmJFSfhRkfhmJdPF �UDPdP` �0RkQHmEWgFSI�dPFSmJQHIVd¡ �l	fhGJfhRkCEbz� � drCsbcmJGs��o�CsdP`PbzI�Q� 
�~]_OrCEbhRSyJIVQHFSR�MCEQH^sI�QnW�fhR\� D;bcFSZ I�fzRkIVdPWgm~`PDPbcCsRkmEQHI�d  1DPd;`?IVfcd�d;fc]_O%RkbhfcdPI�CEQHIVF|�pm~`PI�bhb `PIVF|W<CsGJdPIL�
RHfcFS]_OPI�d � ^%RkDrCsRHmJQHFV�nwxW£`PfhI��jQS`Pd0DPdPG�`;I�F X DPFSRkCEdP`PFSQkCEDPW�W�m1`PIVbcbhF|QHI�`;DPT�fhI�QHIVdAT�Dp^[MmJdPdPIVd¡ 
ZnfhQH`AIVfcdPIB�~RkQSmJWgQSI�GJbhI�QSFH]_OPbhI�fhK I DPWYI�fhdPI�d � QH��I�fhRHFH�PD;dP^%R�I�fcd;GJIVK_MDPO;QSR��j�pfhR `PfcIVFHI�Q�� I�QHIVfcd;K C{�
]_O0DPd;G�ZnfcQH`<I�fcd<T�I�fzRk^smJd%Rkfcd0DPfhI�QSbcfc]_O;I�F\X DPFSRkCEdP`PFSQkCEDPW�W�m1`PIVbcb�OPIVQHGJIVbcI�fzRkILR\DPd;` fcd<`;I�d�`PfhFH^0QHIN�
RHI�d��\I�QSI�fh]_O?RHQkCEdPF K mJQHW�fcIVQSR��
� bcF���IVQHdPF REMDP]_^g`PI�Q � QS�[IVfhR ZnfcQH`<I�fcd<CE`rCE�1RkfhyEI�Q�X DPFSRkCEdP`PFSQHI�GEbcI�Q �rCEFSfcI�QSI�dP` CsD;Kv�pm~`PI�bhbcfc`;I�d1�
RHf
	r^eCsRHfcmJd�KNMDPQ `PI�d#mJd1��bhfcdPI��\ILRkQSfcI�� yJmJQSGJI�F RkIVbcbhR���ljCETVD
ZnfhQH`#`PCEF�TVI�fhRH`PfcFS^0QHIVRHI|X DPF R_CEd;`PFHQHCEDPWB�
W�m~`PI�bhb[fhd��UIVGJI�bhDPdPGJFSdPmJQSW<CEbzK mJQHW�GJI��PQHCE]_O%RnDPW IVfcdPIVQHFSI�fhRHF�`PfhI � d;T�CEOPb `PI�Q�TVD FH]_O�MCsRHT�IVdP`PI�d
�vCEQkCsWgILRkI�QnTVD�QHIV`PDPTVfcI�QSI�d¡ �DPdP`pCEdP`;I�QHIVQHFSI�fhRHF `PfhI CED;RkmEW<CsRHfcFSfcI�Q RkI �nI�GEbcI�QHCEDPFSbcI�GEDPdPG T�D?yJI�Q �
IVfcd;K Cs]_OPI�d¡� �pfzR�IVfcdPIVQ!� I�Q Z\IVdP`PDPd;Gg`PfhI�FSI�Fn�pm~`PIVbcbcF\CEbcF\��Q�MCE`Pfh^%RkmJQ fcd�IVfcdPIVW"��CEbhW<CEd~� } fhbhRkIVQ
Z I�QS`PI�d DPd%RHI�Q X DPOPfhbhK IVdrCEOPW�I�`PI�Qj��Q MCE`Pfc^%RHfcmJdPF K I�OPbhI�QSWgILRkOPm~`PI�CsbcbcI#X DPF R MCEdP`;I�`PI�Fj�$#~FSRkIVWgFV 
FSm�ZnfcIgCEbcbhI ��CEQHCEWgILRkIVQ
`PIVQ��%#1F RkIVWgWgCsRkQSfcTVI�d D;dP` `PIVQ���CEbhW<Csd �pCsRkQSf&��GJIVFH]_O MCsRHTVR�� } IVQHdPIVQ
^smJW�W#R�IVfcdPI FH��I�TVfcIVbcbcI ��W��PbcIVWgIVd0RHfcIVQHDPdPGU`PIVF'� I�Q K CEOPQSI�dPF�TVDPW a�fcdPFHCsRkTs J`PfcI d0DPW�I�QHfhFH]_OPI��~R_C{�
�;fcbcfzR{MCsR�GJCEQkCEd%RHfcI�Q R��vl	DPQH]_O#I�fcd;I�d�TVDPF�MCsRHT�bhfc]_OPIVd � bhGJmJQHfzRkOPW#DPF�^ MmEdPdPI�d �vCEQkCsWgILRkI�Q�MCEdP`PIVQHDPd;GJI�d
fhW8�$#~FSRHI�W IVQH^eCEdPd%R�Z I�QS`PI�d  ;Z\m~`PDPQS]_O `PfcI	�1]_O�MCsRHT�DPd;GB`PI�Q\��CEQHCEWgILRkIVQ�CEDPFSGJI�b MmJFSR ZnfcQS`¡� �pfzR
`;fcI�FSI�d mJd1� bcfhdPIxGEI�FH]_O MCsRkTLRkI�d��pm~`PI�bhbc�rCsQkCEW�IVRHI�QHd�ZnfcQS`�`rCEdPd IVfcd X DPF R_CEd;`PFHQSI�GJbhI�Q� 1Z�CEO;bhZ I�fcFSI
W�fhR�m1`PIVQ|mJOPdPI�TVDPF�MCsRHT�bhfc]_OPIVQU��d%RHI�GJQHCEbcQsMDP]_^%KNMDPOPQHD;dPGP ��[IVQHIV]_OPdPIVR��
�~fcW�DPbcCsRkfhmJdPFSI�QHGEI��PdPfhFHFSI	T�IVfcGJIVd¡ r`rC)( `rCEF|GEI�FH]_O;bcmJFSFHI�d;IB�$#~FSRHI�W£FHCEW#RndPfh]_O0RHbcfhdPI�CEQSI�W �pm1`;I�bcb
D;dP`qCE`rCE�1RkfhyEI�d X DPF R_CEd;`PFHQSI�GJbhI�Q<TVD;K QHfhI�`PIVdPFSRHI�bhbcI�d;`*K DPdP^%RkfhmJdPfcIVQSR�� l	fcI��~RHQHmJW�QHIVGJbcIVQH^eCEFH^eCe�
`;IE  `PfhI#K MDPQ	`rCsF	yJI�Q Z\IVdP`PILRkI<X DPFSRkCEdP`PFSQkCEDPW�W�m1`PIVbcb `PI�Q�� mJFHfzRkfhmJdPFHQSI�GJIVbcDPd;G*� mJQkCsDPFHFSIVRkTVDPdPG
fhFSR� �F RkIVbcbhRnIVfcdPI GJIVd�MDPGJIVdP`�GJQSm+(JI,��CEd;`P�PQHIVfhRHI
TVDPQ-� IVQSK_MDPGEDPdPGP�|ljCsF } DPd;^0RHfcmJd;fcI�QSI�d?`PI�QUbcILRkTN�
RHI�QSI�d �1]_OPbhI�fzK IpZnDPQS`PIA`PDPQS]_O��1mJbcbhFH�PQsMDPdPGJI?DPdP` �0R{MmJQSFH�PQSDPdPG%CEd%R�Z mJQSRHI�dqGJILRkI�F RkILR��5o>I�fzRkI�QSI
�~fcW�DPbcCsRkfhmJdPIVdpTVI�fcGEI�d¡ ¡`PC)(�`PIVQjCE`rCE�1RkfhyEI X DPF R_CEdP`;FHQkCsDPWgQSI�GJbhI�Q ��CEQHCEWgILRkIVQ�MCEdP`;I�QHD;dPGJI�d9`;I�F
�%#1F RkIVWgF�^smJW��[IVdPFHfhI�QSR�����d3`PfcIVFHI�Q � d%Z I�dP`PD;dPG ZnfcQH`&`rCEFgFH�PQSDPdPGEKSMmJQSWgfhGJI � D;KtRHQHILRkI�d*yEmJd
d;fc]_O%RS� ^EmJdPFSI�Q yECeRkfhyEI�d.��QSI�DPTV^EmJ�;�PbcDPd;GJFH^0Q�MCeKtRkI�dACEdPGJIVdPmJW�WgIVd¡�
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��djRHOPfcF `PfhFHFSI�QSRkCsRkfhmJd�C|Wgm~`PIVbEfc`;I�d%Rkf&	r]�CsRHfcmJd�Cs`rCE�;RHfhyJI�F R_CsRHI�FH�rCs]�I ]�mJd%RHQHmJbhbcI�Q[K mJQ C|QHfhGJfc`	QSmERkmEQ
FSDPFH��I�d;`PI�` fhdgCs]VRkfzyJIUW<CsGJdPIVRHfc]|��I�CEQSfcdPGEF�fcF `PIVyEI�bhmJ�[IV`�CEd;`gRkIVFSRHI�`<� # W�I�CEd;F msK¡FHfhW�DPbcCsRkfhmJd¡�
� d I��1�[IVQHfhWgIVd0RkCEb�FSIVRHDP� DPFHIV` K mEQ RkIVFSRkfhdPG mEK CE`PCE�;RkfzyJI�]VmJd%RkQSmJb�CEbhGJmJQHfzRkOPW�Fnfcd9]VmJd��SDPdP]LRkfhmJd
ZnfzRkO dPmJd1� ]�mJd;FHI�Q ysCsRkfzyJI�]�QHmEFHF � ]�mJD;�PbcfhdPG&I�� IV]VRHFpfhF RHOPI�FSR_CsQSRkfhdPG �[mEfcd%R K mJQ RkOPI�W�m1`PIVbcbhfcdPG
�;QHm~]�I�FSF�� � ]�mJW��PQSI�OPIVdPFHfzyJIBdPmJd;bcfcd;I�CEQnW�m1`PIVbvmsK�RkOPI#I�d%RkfhQHI#�;b CEd%RxfcdP]VbcDP`PfhdPGgC<QHfhGJfc`?QHmERHmJQ� 
��mJFSfhRkfhmJd�CsdP`�]�D;QHQHIVd%RBFHIVdPFHmJQSF�  CEdrCsbcmJGJD;I�RHmA`PfcGEfhR_Csb�]�mJd%yJIVQSRHI�QHFV  `;fcGJfzR_CEb�FSfcGJdrCsb �;QHm~]�I�FSFHmJQV 
`;fcGJfzR_CEb~Rkm CEdrCEbhmJGJDPI|]VmJd%yJIVQSRkIVQHFV ;FSZnfzRk]_OPfhdPG��[m�Z I�Q CEW��Pbcf&	rI�QSF�ZnfhRHO��;DPbcFSInZnfh`;RkO W�m1`;DPb CsRHmJQHF
CsdP`3WgCEGJdPILRkfh]pCs]VRkDPCsRkmJQSFgfhF I�FSRkCE�PbhfcFHO;I�`&K mEQ�FSfcW�D;b CsRHfcmJd �PD;QH��mJFHIVF�� � d&fcd%RkIVQHdrCEb|]VDPQHQSI�d%R
]VmJd%RkQSmJbvbhm1mE��fcFx`PI�FSfcGJd;I�`�K mJQURkOPI
�[mEfcd%R	mEK�mJ�[IVQkCsRHfcmJdpfcdpmJQH`PIVQ RkmgQHIV`PDP]�I�RHOPI#mEQH`PIVQ mEK�RHOPI
F R_CsRHI
FS�rCE]VI
W�m1`;I�b�� wUFHfhdPG�RHOPfcFnFSfcW��Pbcf&	r]�CsRHfcmJd�C bhfcdPI�CEQ|]�mEd0RHfcd0DPmJD;FURHfcW�I	Wgm~`PIVb fcFn`PI�QSfhyEI�`
K QSmJW RHOPI�dPmJdPbhfcdPI�CEQ|W�m1`PIVb CEdP` RHQkCEdPF K mJQHW�I�` fhd0RHmBRkOPI�`PfhFH]�QSIVRHI�RHfcW�Ij`PmJWgCEfcd �
u|O;I�]�mJQSI\mJ���SI�]VRHfhyEI�fcF�RkOPI\`PI�FSfcGJd�msK�CxW�m1`;I�b~fc`PIVd0RHf
	r]�CsRkfhmJd
CE`rCE�;RHfhyEI\]�mEd0RHQHmJbhbcIVQ ��I�Q K mJQHW�fcd;G
D;dP`PI�Q�mJd~��bcfhdPI ]�mJdP`;fhRkfhmJdPFV� � `;fcFH]VQHILRkIBRkfhWgI
FSR_CeRkIBFH�PCE]�I fcd;dPm�yECeRkfcmEdPF W�m1`;I�b�fhd9]�mJd%RHQHmJbhbcI�Q
]�CEdPmJd;fc]�CsbnK mEQHW fcF DPFSI�`*� #&CEd3CE`rCE�;RkCsRkfhmJd&CEbcGJmEQHfhRHOPW fhdP]�mEQH��mJQkCsRHfcdPG9RHOPIpQSI�]VDPQHFSfhyJI��PQHIN�
`;fc]VRHfcmJd?I�QSQHmJQxWgILRkOPm~`pRHm<IVFSRkfhW<CeRkI
CEbcb�I�d%RHQHfcIVF mEK�RkOPI
F #~FSRHI�W WgCsRHQHfc]VI�FV �RHOPI ��CEbhW<Csd 	rbzRkIVQ
WgCsRHQHf&��CEdP`pCEbhb¡FSRkCsRkIVF�� uvm��PQHm�y~fc`;I d0DPW�I�QSfc]�CEb¡FSRkCE�PfhbcfhR #E rCBFH��I�]Vf CEb fhWg�PbhI�W�I�d%R_CeRkfcmEd<mEKvRkOPfhF
CsbcGJmJQSfhRHOPW fhFUfhd%RkQHm~`PDP]VI�`¡�\��dACE`P`;fhRkfhmJd¡ �CEd?I �[I�]LRkfzyJI�CsbcGJmJQSfhRHOPW fhFU�;QHmJ��mJFHIV`pRHm<`PILRkI�]LR	F #1F �
RHI�W �rCEQHCEW�IVRkIVQ\]_OrCsdPGJI�FV����CEFHIV`�DP��mJd<RHOPI fh`PI�d%Rkf&	rI�`<bcfcd;I�CEQ W�m1`PIVb�C
FSRkCsRkIx]�mJd%RHQHmJbhbcI�Q ZnfhRHO
mEQ�ZnfhRkO;mJD;RUCE`P`;fhRkfhmJdrCEb[fcd%RkIVGJQkCeRkfhyEI	K I�IV`P�rCE]_^ fhFU]�CEbc]VDPb CeRkI�` �
�~fcW�DPbcCsRkfhmJd QHIVFHDPbzRkF#msK|RkOPIg]�bcmEFHI�` bcm~mJ� F #1F RkIVW ]�mEdPFHfhFSRkfhdPG�msK|RkOPIgdPmJdPbhfcdPI�CEQ
�;b CEd%R
Wgm~`PI�b
CsdP`�RkOPI|�;QHmJ��mJFHIV` CEbcGEmJQHfzRkOPW!FSOPm�Z3RkO;I�FHDP]V]�IVFHFSK D;b�mE�[IVQkCsRHfcmJd�msKrRkOPI|IVd0RHfcQSI�]�mJd%RHQHmJb1]�mJdP]VI��;R��
u|O;I|]�DPQSQHI�d%R�]VmJd%RkQSmJb;bhm1mJ�
�PQHm�y~fc`;I�F�RHOPI�dPIV]�I�FSFkCEQ #B�rCEd;`;Znfc`;RHO�Rkm	]Vm�yJI�Q�RHOPI\K QSI	�0DPI�d;] #��PCEdP`
msK�RHOPIn�[mEFHfhRHfcmJd#]�mJd%RkQSmJbPbhm1mJ�#DPFHfhdPG	RkOPInF R_CsRHI|FH�rCE]VIn]�mJd%RkQSmJbcbhI�QV�vu|OPInmJ��I�QHCsRkfhmJd�mEK�RHOPI|b CsRSRkIVQ
bhm1mE� fcF|fcd%yEI�FSRHfcG%CeRkI�`?� # �[msRkO FSRHI��?QHI�FS�[mEdPFHIVF	CEdP` QSI�CE]LRkfcmEdPF|Rkm�CE`P`PfzRkfhmJdrCEb[`PfcF RkDPQS�rCEdP]VI�F��
�~fcW�DPbcCsRkfhmJd�QSDPdPFU�PQHm�yJI RkOrCeRURHOPI Wgm~`PI�b fc`PIVd0RHf
	r]�CsRkfhmJd?CE`rCE�1RkfhyEI
]VmJd%RkQSmJbcbhI�Q|]�Csdp]VmJ�[I�ZnfhRHO
]_OPCEdPGJIVF�fcd*F #~FSRkIVW �PCEQkCEW�IVRHI�QSF��5��d&RkOPIA�;QHI�FSI�d%R ]�CEFHI�RHOPI�FSDP`P`PIVd CE�P��I�CEQHCEdP]�IpmEK�dPmJd~�
]VmJdPFSI�QSysCsRHfhyEI�]�QSmJFHF ��]�mEDP�PbcfhdPG�K mJQS]�IVF�  CEF
GJI�dPIVQkCsRHI�` � #>FHI�CsbcF� �K mEQ
I �PCsWg�PbhIE �fhF�CEFSFHDPW�I�`�RHm
]_OPCEdPGJI�RkOPI��rCsQkCEW�IVRHI�QHF|msKvRHOPI�F #~FSRHI�W?�

f
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u|O;fcF�Z\mJQS^ OrCEF �[IVI�d�]�CEQHQSfcI�`�mJD;R
`PDPQSfcdPG?W�# IVWg�Pbhm #1W�I�d%R
CEF�RkI�CE]_OPfcd;GACEdP`>QHIVFHI�CsQH]_O CEF �
FSfcF R_CEd%R�CsRxRkOPI#��dPFSRHfhRkD1RkI
K mEQj��CE]_O;fcdPIBCsdP` ��QHm~]�I�FSF � D;RHmJWgCsRkfhmJdpfhdA]�m~mJ��I�QHCsRkfhmJdpZnfzRkO�RHOPI
��d;FSRkfzRkD;RHI
K mJQx��Cs]_OPfcdPI#l #~drCEW�fc]�FxCEdP`A�pI�CsFHDPQSI�W�I�d%R� [�[mERHOACsRURkO;I�wxd;fhyJIVQHFSfhR #?mEK�u I�]_OPd;ms�
bhmJG)#��	fcIVdPdrC;� u|O;fcF �PQHm �SI�]VR�OrCsF���I�IVd&FSDP�P��mJQSRHI�`&�%# RkOPI � D;FSRkQSf CEd&�1]VfcIVdP]�I } mJDPdP`rCeRkfcmEd
�
	 } mJdP`PFnTVDPQ } MmJQH`;I�QHD;dPG `PI�Q|ZnfcFSFHIVdPFH]_OrCeKtRkbcfh]_OPI�d } mJQHFS]_O~D;dPG��P  } o }�
 �

UI�QSIVZnfhRHO*��Z\CEd%R�Rkm�I �1�PQHIVFHF W�#2OPmJd;I�FSRgRkOrCsdP^0F<Rkm ��QSmEK I�FSFHmJQ*

���v�|¢ MmEQHGJb  \OPI�CE`�mEK	RHOPI
��d;FSRkfzRkD;RHI�K mJQ���Cs]_OPfcdPI�CEd;`>��QSm1]VI�FHF � D;RkmJWgCsRHfcmJd¡ �K mJQ	GJQHCEd%RkfhdPG WgI
RkOPIBK QHIVI�`PmEW Rkm Z mJQH^
fhd9C�FH��I�]Vf CEb 	rI�bh`9mEK QHIVFHI�CsQH]_O mJdARkO;IBmJdPI�OrCsdP` CEdP`9GJfzy~fcdPG�W�I
RHOPIBFH]VfcIVd0RHf
	r]#FHDP�P��mJQ R�mJd
RHOPI�mERkO;I�QnOrCEdP` ��� fzy1fhdPGBfcd RHOrCsRn�PQSmJFH��I�QSmJDPFUCsRkW�mJFS�POPI�QSI�W<CE^sI�FnFH]VfcIVd0RHf
	r]jZ mJQH^ ��mJFSFHfc�;bcIE�
� CEW!W�mJFSR�GJQHCsRkILK DPbJRkmx��QHmEK IVFHFSmJQ�
 �s�1�PQHfhdPGJIVQ� {OPI�Cs`#mEK1RkOPI ��dPF RkfhRHD;RkI K mJQv��CE]_O;fcdPI l #~drCEW�fc]VF
CsdP`p�pI�CEFSDPQHIVWgIVd%R� rK mJQ|�PQSm{y~fh`PfcdPGBO;fcF|fcd%ysCEbhDrCE�PbhI	GJDPfh`PfcdPG�CEdP` I�dP]VmJDPQHCEGJI�W�I�d%RU`PDPQSfcdPGBRHOPI
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� `rCE�;RHfhyEI<]�mEd0RHQHmJb  �OPm�Z IVyEI�Q� �]�CEd�GJDPCEQkCEd%RHI�I�C?`PI�FSfcQSI�` ��I�QSK mEQHWgCEdP]�I K mJQ
C?Znfh`PIgQHCEdPGJIgmEK
mE�[IVQkCsRHfcmJd¡�
u|O;I�QHILK mJQHIs �RkOPI mJ���SI�]VRHfhyEI�F�K mJQ#RHOPfcF
Z\mJQS^�CEQSI<RkO;I�Wgm~`PIVbcbcfhdPG?mEKUCAQHmERHmJQ#��I�CsQHfcd;GAF #~FSRHI�W? 
RHOPIB`PIVQHfhysCsRHfcmJd�mEK C bhfcdPI�CEQ `;fcFH]VQHILRkI�RkfhWgI
Wgm~`PIVbvK mJQjC ��mJfcd%R mEK\mE�[IVQkCsRHfcmJd¡ �RkOPIBFSI�CEQS]_O�K mEQ
C��;QHmJ��I�QjCsbcGJmJQSfhRHOPW ZnOPfc]_O ]�CEd9]�mJ��I#ZnfzRkO9�rCEQHCEW�IVRkIVQ	]_OrCEd;GJI�FjmEK RHOPI�]�mEd0RHQHmJbhbcIV`AF #~FSRHI�W? 
CsdP`?RHOPI��PQHm~mEKvmEK RkOPI���I�QSK mEQHWgCEdP]�Ij� # W�I�CsdPFnmEK�FSfcW�D;b CsRHfcmJd¡�
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� `rCE�;RHfhyEIg]VmJd%RkQHmEb fhd�RHOPIg`;fcFH]VQHILRkIgRHfcW�I `PmJWgCEfcd9Z\CEF#DP��RkmpdPm�Z dPmpRHmJ�Pfh]gfhd�RHOPI 	PI�bc`>mEK
Cs`;ysCEdP]�IV` ]�mJd%RkQSmJb1K mEQ�CE]LRkfhyEI�WgCEGJdPILRkfc] ��I�CEQSfcdPG	F #~FSRkIVWgFV� �UIVFHI�CEQH]_OBZ mJQH^
�PQHfhW<CEQSfcb&# K m~]�DPFSI�F
mEd QHmJ�PD;FSR ]VmJd%RkQHmEb � A � �$#~d%RkOPIVFHfhFc|��0RkI��;OPI�dPF CEdP` �jdPmJFS�[Is  ���J�J�1  � mEdrCEW�f CEdP`?� RkmP  ���J�E�'}
CsdP` D n ��]VmJd%RkQHmEb | �1fzy1QSfcmJGEbcD IVRUCsb��z ¡���J�J�~  � mJdrCEW�f¡ILR Csb��z  ���J�s�r} 
  �f ��Is�v]VmJd%RkQHmEbcbcIVQ�`PI�FSfcGJd�fhdRHOPI9K QHI �~D;I�dP]�#�`;mJW<Csfcd¡� �	dqRkOPI mERHOPI�Q OrCEd;`¡ 	fc`;I�d%Rkf&	r]�CsRHfcmJdqfhF WgmJF Rkb&#*��I�QSK mEQHW�I�`qm)���
bhfcdPI3CEdP` WgCEfcd;b
#:fcd�mJQH`PIVQ Rkm5fc`PIVd0RHfhK #7�PO #~FHfc]�CEb��rCsQkCEW�IVRHI�QHF>mEK RkOPI3I�bcIV]VRHQHms� WgIV]_OrCEdPfh]
F #~FSRkIVW | 
UI�QHTVmJGgCEdP`�i MCEO;bcI�QV  ���E�E�P Ui MCEOPbcIVQ|CEdP`�
xIVQHTVmJGP  ���J�s�; Ui MCEOPbcIVQ|IVRUCEb �h  ���J�J�K} CEdP`| � mERHRHfcd?CEdP`p�;C M � `Pf   ���J�s�r} �
��d�WgCEd # CE�P�Pbhfc]�CsRkfhmJdPF�  ]VmJd%RkQSmJbcbhI�Q	`PIVFHfhGJd>fhF�]�CEQSQHfcIV` mJD;R fcd9RkO;Ig]VmJd%Rkfcd0DPmEDPF RHfcW�I�`PmJWgCEfhd
RHm ^EIVI����PO #1FSfc]�CEb��rCEQHCEWgILRkIVQHF RHQkCEdPFS�rCEQSI�d%R��#l	fcGJfzR_CEb�]�mEd0RHQHmJb�fcF	fhWg�PbhI�W�I�d%RkIV`Afcd9FSm�K CEQ� ¡CEF
Csbcb `PI�FSfcGJd;I�`�]VmJd%RkQHmEbcbcIVQHF
CEQHI RkQHCEdPF K mJQHW�I�`>fcd%Rkm?RkOPIg`PfcFS]�QHILRkI<RHfcW�I `PmJWgCEfcd¡  ��I�]�CsDPFHI<RHOPI #
CsQHI�]VmJW�WgmJd;b
# fcW��PbhI�W�I�d%RkIV`3fcd*C `PfcGEfhR_Csb|FHfcGEdrCEbU�PQHm~]�IVFHFHmEQ�fcd3RHOPIAIVdP`¡�:�1D;WgWgCEQHfhFHfhdPGP 
RHOPfcF|W�I�CsdPF|RkOrCsR|RHOPI�QSI�fcFnC dPI�IV`pfhdpCs`rCE�;RHfhyJIj`;fcGJfzR_CEb[]�mJd%RkQSmJb¡K mJQnCE]LRkfzyJIjWgCEGJdPILRkfc] �[I�CEQHfhdPG
F #~FSRkIVWgFV�
��d&RkI�QSWgFgmEKj�rCsQkCEW�IVRHI�Q�I�FSRHfcWgCsRkfhmJd2FHIVyEI�QHCEb �PQSmJ�PbhI�W�F�CEQSIpfhd0yEmJbhyEI�`*ZnfzRkO*Cs`rCE�;RHfhyJIp]�mJd~�
RHQHmJb�K mJQ
CEd CE]VRHfhyJIgW<CsGJdPIVRHfc] ��I�CEQSfcdPGpF #~FSRHI�W? �ZnOPfc]_O fcF
CEd mJ��I�d>bcm~mJ��DPdPFSRkCE�PbhI<W�DPbzRkfh�PbcI
fhdP�PD;R W#DPbhRHfc�PbhI�mJD;RH�PD;R F #1F RkIVW � �p� ���x��F #~FSRkIVW 
 � u|OPI�QSIVK mJQSIE 	fh`PI�d%Rkf&	r]�CeRkfcmEd�OrCEF�Rkm ��I
��I�Q K mJQHW�I�` fhd2]VbcmJFSI�`2bcm~mJ� mJ��I�QHCsRkfhmJd¡� u|OPfhFBQHI�FSDPbhRHF fcd ]�mJd%yEI�QHGEI�dP]VIA�PQHmE�PbcIVWgF�msKjCEbhb\I�F �
RHfcWgCsRkIV`9�rCEQHCEWgILRkIVQHF� �FSfcdP]VI RHOPI Wgm~`PIVb�fcdP�;D;R�fcF�]�mEQHQHIVb CsRHI�`9ZnfhRHO9RkOPI mJD;RH�PD;R�  f ��Is�¡FSRkCsRkfhFSR �
fh]�CEbhb
#�dPmER fhdP`PIV�[IVdP`PI�d%R�� wxdP`PIVQB]�IVQSR_Csfcd ]�mJd;`PfhRHfcmJdPF
RkOPfhFBmJ�PFSRkCE]�bhI�]�Csd&��I ]�fhQH]�D;W#yJIVd0RHI�`| � bhfcdPG;  ���J�E�1 �¢Ef CsdPG CEdP`pl	mJQkCsfcFSZ\CEW�f� ����J�%�0 ��1]_O0DPWgCEdPd¡  ���E�%�~  � G�ILRxCEb��z ¡���%�E�K} �
�?mJQHI �PQSmJ�PbcIVWgFBQSI�FSDPbhRBK QSmJW�RHOPI ]_OPmJfc]VI mEKxRHOPI I�F RkfcWgCsRHfcmJd CEbhGJmJQSfhRkO;W K mEQ CEd mJ�[IVd&bhm1mE�
D;dPFSRkCE�PbcI\�p� ���x� F #~FSRHI�W?� �	dPI OPCEFvRHmx]VmJdPFHfh`PI�Q ]�IVQSRkCEfcd
]�mJdPF RkQHCEfcd%RkF�K mJQ CEd#CE`rCE�;RHfhyEI ]VmJd%RkQHmEb
CsbcGJmJQSfhRHOPW ��I�fhdPG DPFHIV`�K mJQnC QHI�CEb¡RkfhWgIjfhWg�PbhI�W�I�d%R_CeRkfcmEd<ZnfhRHOPfcd?C `PfcGJfzR_CEb[FHfhGJdrCEb¡�;QHm~]�I�FSFHmJQV�
� m�fzRkI�QHCsRkfhmJdPF�FHO;mJDPbc`>�[I�fcd;]�bcD;`PI�`�ZnfhRkO;fcd�mJdPI�FkCEW��PbcI���I�QHfhm1`   ��I�]�CEDPFSI<RkOPI�]�Csbc]�D;b CsRHfcmJdPF
]VmJDPbh`�QHDPd fhd%RkmAC?RkfcW�I�mED;R�� � `P`;fhRkfhmJdrCEbhb
#E  RHOPI�CEbhGJmJQSfhRkO;W�FHOPmEDPbc` ��I<d0DPW�I�QSfc]�Csbcb
# F R_CE�;bcIE�
u|O;fcF�W�I�CEd;F
RkOPCsRBWgCsRkQSf&��fcd%yEI�QHFSfcmJd;FBCEdP` CEbhb ]�mJW��PbcI � CEbcGJIV�PQkCpFHOPmJD;bc`���I C�yJmJfh`PI�` �9u|OPI
W�mJF RxfhWg��mJQ R_CEd%Rn]�mEdPFSRHQkCEfhd0RxfcFV rOPm�Z\ILyJIVQ�  RHOrCsRUdPmERxIVyEI�Q #pCEbhGJmJQSfhRkO;W ]�Csd���I#CE�;�PbcfhI�` Rkm<CEd
mE�[IVdpbhm1mJ� D;dPFSRkCE�PbcI
�p� �.� � F #~FSRHI�W?�
� IVyEI�QSRHOPI�bhI�FSF�  C GJQHI�CsRUyECsQHfcILR # mEK�CsbcGJmJQSfhRHOPWgF|QSI�WgCEfcd �|ijI�dPIVQkCEbhb
#�FS�[I�CE^0fcdPG;  CE`PCE�;RkfzyJI ]�mJd~�
RHQHmJb1]�CEdB��I��rCsFHI�`BmEd C FSRkCsRkI|FS�rCE]�I|QSI��PQSI�FSI�d%R_CsRHfcmJdBmsKrRkOPI|F #1F RkIVW�mJQ�mEdBC RkQHCEdPFSK IVQ�K DPdP]LRkfhmJd
WgCsRHQHf&�<W�m1`PIVb��
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u|O;I 	PQHFSR?Cs�P�PQHmJCE]_Oqfcd�F #~F RkI�W fc`PIVd0RHf
	r]�CsRkfhmJd*fhF<RkOPI9IVFSRHfcWgCsRkfhmJd*mEK
C RkQHCEdPF K I�Q�K DPdP]LRkfhmJd
WgCsRHQHf&�?ZnfzRkO C�FHfhWg�;bcI#bhI�CEF RjF �0DrCsQHI�F CEbhGJmJQSfhRkO;W � � �0� CsbcGJmJQSfhRHOPWp @|���FHIVQHWgCEdPd¡  ���E�%�EC'} 
 �
wxd~�
K mEQSRkD;drCsRkIVb
#E  RHOPfcF�W�m1`PIVb�`PI���I�d;`PF#mJd CEd>CED;RkmpQHIVGJQHIVFHFHfzyJI � � � 
 Wgm~`PIVb�mEK\RHOPI<dPmEfcFHI 	rbzRkIVQ
fhdP]�bhDP`PfhdPG9CEbhb�F #~FSRHI�W ��mJbcIVF�� �~fcdP]VI C WgCEGJd;IVRkfh]���I�CEQSfcdPG9F #1F RkIVW fcFBmJ��I�d bcm~mJ� DPd;FSR_Cs�PbcIs 
FSDP]_O�C�dPmJfhFHI|W�m1`;I�bP]�CEdPdPmER ��InDPFHIV`¡��oqOrCsR QHIVW<CsfcdPFV %fcF�Rkm�F ZnfhRk]_O�Rkm C�WgmJQSI|FHmJ�;OPfcF Rkfc]�CsRkIV`
d;mJfcFSIxW�m1`;I�b;ZnfzRkO<W�mJQSIU`;I�GJQSI�I�F mEK¡K QSI�IV`PmJW?� � dgI��~RkIVdP`PIV` bcI�CsFSR F �0DrCEQSI�F\CEbcGJmEQHfhRHOPW � a �v�%�
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CsbcGJmJQSfhRHOPWp M|���FHI�QSW<CsdPd¡  ���J�J�EC'} 
 ]�mEDPbc`B]VmJ�[I�ZnfzRkO�RHOPI|�PQHmE�PbcIVWp J��I�]�CEDPFSIUD;dPFSRkCE�PbcI\�[mJbhI�F�]�CEd
��I<]�CEdP]VI�bcbhI�`�� #>T�IVQHmJF�msK�RkOPI<dPmJfcFSI 	PbhRkIVQ� �fzK�RkO;I<mJQS`PI�Q
mEK|RkOPIgd0DPWgIVQkCsRHmJQ#��mJb&#1d;mJWgfcCEb�fhF
]_O;mJFHIVd2O;fcGJO>I�dPmJD;GJO¡�Au|OPIVd¡ �OPm�Z IVyJIVQ� �RkO;I�]�mJd%yEI�QHGEI�dP]VI?msK�RkOPI<I�d%RkfhQHI�CsbcGJmJQSfhRHOPW�FHD � IVQHF
K QSmJW RkO;I FHbhm�Z�]�mJd%yEI�QHGEI�dP]VIjmEK¡RkO;I dPmJfhFHI 	rbhRHI�Q �rCEQHCEWgILRkIVQHF�CsdP`gRHOPI	CEbhGJmJQSfhRkO;W�]�mEDPbc`gdPIVyEI�Q
K mEbcbcm�Z FHD;`P`PI�dp�rCEQHCEWgILRkIVQ|]_OrCEdPGJIVF��
�?mJQHI
]�mJW��PbcI � fc`;I�d%Rkf&	r]�CsRHfcmJdpCEbhGJmJQHfzRkOPW�F|bcfh^EI�GJIVdPI�QHCEbcfhFHI�`pbcI�CEFSRxF �0DrCEQSI�F � i � � 
 fhdP]�bhDP`Pfcd;G
fzRkIVQkCsRHfcmJdPFV  � mJQ � �v�?mJQxRHOPI#fhdPFSRHQHDPW�I�d%R_Csb ysCEQSf CE�PbhI�WgILRkOPm~` � � �� H|���FHIVQHWgCEdPd¡  ���J�%�s�J} 
 ]�mJDPbh`
FSmJbhyEI#RkO;I#fc`;I�d%Rkf&	r]�CsRHfcmJdp�PQHmE�PbcIVWp� } mJQnRkOPIVFHI CEbhGJmJQHfzRkOPW�F�RkO;I�QHI�CEQHI
dPm�QHIVFSRHQHfc]LRkfhmJdPFnRkm<RHOPI
d;mJfcFSI W�m~`PI�b¡mEQnRHm�RHOPI��PQHmE�[IVQSRkfhI�FnmEKvRkOPI�dPmJfhFHI � � mEQ � � � 
  PZnOPfc]_OpdPI�IV`PFUdPmERUdPI�]VI�FSFkCEQSfcb
# RHm
��IxZnO;fhRkIs��u|OPI ]VmJW��PbcI �;fzR # mEK¡RHOPI�FSIjCEbcGEmJQHfzRkOPW�F� %OPm�Z IVyEI�Q� r]�CEDPFSI�F��PQSmJ�PbhI�W�F fhd�C
QSI�CEb�RkfhWgI
Cs�P�Pbcfh]�CsRHfcmJdBQSI�G%CsQH`PfhdPG RHOPIUGJDrCEQHCEd%RkI�IUmEK¡C ]VmJdPFSRkCEd%R\FHCEW��PbcfhdPGjRkfcW�I|mJQ d0DPW�I�QHfh]�CEbrF R_CE�;fcbcfzR #J�
� dPmERHOPI�Q��[mEFHFHfh�PfcbhfhR #>fcFBRkO;IpIVFSRkfhW<CeRkfcmEd2msK RkO;I?Z I�fhGJO%Rkfcd;G�FSI	�0DPIVdP]�I CEd;`2RHOPI�Cs�P�Pbcfh]�CsRHfcmJd
msKxGEI�dPIVQkCEbhfcFHIV`��PQSI�`Pfh]VRkfzyJI�]VmJd%RkQSmJb � i � � 
 mJQ RkOPI�`;I�QHfzysCsRkfhmJd�mEKUC�RHQkCEdPF K I�Q#K D;dP]VRHfcmJd fhd C
FSI�]VmJdP`2FSRkIV�¡���\I�]�CEDPFHI mEKnRHOPI�mJ��I�d bcm~mJ�>fcdPF R_CE�PfhbcfzR # �Pfc]�CEDPFkCsb Z I�fcGEO0RHfcdPGAK D;dP]VRHfcmJdPF#OrC�yJI
RHm �[I DPFSI�`�| �jmJD;y~QHCEQHfzR_CE^0fcF�CEdP`��UmJFSFHfzRkI�QV  ���J�%��}� ¡ZnO;fc]_O�W<CE^sI�FjRkO;I�D;FHI mEK�i � � `Pf ��]�D;bhR��
� G%CEfhd�fhRBFSI�IVWgFBdPmsR�Rkm9��I�QHI�CEFHmEdrCE�PbhI<Rkm9DPFSI RkOrCsRBCEbcGJmEQHfhRHOPW�K mJQ R�Z\m QHI�CEFHmEdPF�� } fcQSFSRkb&#J 
RHOPI<IVFSRHfcWgCsRkfhmJd>msK|�Pfc]�CEDPFHCEb Z I�fhGJO%RkfhdPG�FSI	�0DPI�d;]�I�FBK mJQ
CA�?� ���x��F #~F RkI�W�QHIVFHDPbzRkF�fhd�C?yEI�Q #
]VmJW��Pbcfh]�CsRHI�`9CEbhGJmJQSfhRkO;W ZnO;fc]_O fcF	d;mER CE�P�Pbhfc]�CE�PbcI fcd9QSI�CEbvRkfcW�IE�
�1IV]�mJd;`Pb
#E  bhmJdPG<Z I�fhGJO%RkfhdPG
FSI	�0DPIVdP]�IVF CEQHI d;I�]�IVFHFHCEQ # RHm�QSI�dP`;I�QBRkOPI F #1F RkIVW �[IVOrC�y1fhmJDPQB�PQSmJ��I�QHb&# ZnOPfh]_O&QSI�FSDPbhRHFBfcd2C
O0DPGEI d0DPW#�[IVQUmsK��rCEQHCEW�IVRkIVQHF�RHm���I�I�F RkfcWgCsRHI�`¡�
u m�fc`PIVd0RHfhK #gRkOPI	RHQkCEdPF K I�Q|K DPdP]LRkfhmJd W<CsRHQHf ��fhF|mJdPI CEFH��I�]LRUfcd?CE`rCE�1RkfhyEIj]�mJd%RHQHmJb ��u|OPI
]VQHDP]Vf CEb
��mJfhd0RBK mEQ�RkOPI fh`PI�d%Rkf&	r]�CeRkfcmEd CEbcGJmEQHfhRHOPW fcF�RkO;I FHDP�PFSI	�0DPIVd0R�]�mJd%RkQSmJbcbhI�Q�`;I�FHfhGJd¡����CsFHfc]�CEbcb&#J 
RHOPI�QSI CEQHIjR�Z mg��mJFHFSfc�PfhbcfzRkfcIVF��

O �MLNIr� � >HEO? $ �:EO���V�	?�BDEO� LNI'EO?A?AC�I
} mJQ�C FSfcW��PbcIgFHfhdPGJbcI<fcdP�PD1R FHfcd;GJbcI�mED;Rk�PD1R F #~FSRHI�W � �~� � �x��F #~F RkI�W 
   RkO;I?]VmJd%RkQSmJbcbhI�Q#`;I�FHfhGJd
]�CEd ��I `PmJd;I	fcd C
FSRkQHCEfcGEO0R K mJQSZ\CEQS`�W<CsdPdPI�Q | ��FSI�QHWgCEdPd   ���J�%�EC~ 1��FSI�QSW<CEd;d¡  ���J�%�e�t}  ;fhK�FSmJW�I
]VmJdPF RkQkCsfcd%RkFxCEQHI�]VmJdPFHfh`PI�QSI�`pbcfc^sIjRkOPIjK CE]LRURHOrCsRU]�CsdP]�IVbcb CeRkfcmEd?msK�CEdpDPdPF R_CE�PbhI��[mJbhIjW�DPF R dPmsR
m~]�]VDPQ�� � K�Cp�?� ���x��F #~F RkI�W fhF	R_CEQSGJIVRjK mJQ�C ]�mEd0RHQHmJbhbcIVQ	`PI�FSfcGJd  �RHOPfcd;GJFj�[IV]�mJW�I�C bcfhRSRkbhI#�PfzR
W�mJQSI ]VmJWg�;bcfc]�CsRkIV` | �1]_O0DPWgCEdPd¡  ���E�%�'} ��u|OPI fcd%yJIVQHFHfhmJdBmEKPRHOPI RHQkCEd;FSK I�QvK DPdP]VRHfcmJd
W<CeRkQHf � GJI�d~�
IVQkCsRHI�F dPIVZ��rCEQkCsFHfhRHfc]���mJbcIVF QHIVFHDPbzRkfcd;GnK QSmJW5RHOPI mE�[IVd
bhm1mJ��TVI�QHmEFvfhd�K mEQHW mEK1]�mEd0yEmJbcD1RkfcmEdPF CEdP`
FSDPW�F ��IVR�Z I�IVd CEbhb;d0DPW�I�QkCeRkmJQSF� ~CEdP`�CE`P`;fhRkfhmJdrCEb1T�IVQHmJF mJD;RHFHfh`PI|RkOPInDPdPfzR ]�fhQH]�bhIE� � d�CE`rCE�1RkfhyEI
]VmJd%RkQSmJb|CEbhGJmJQHfzRkOPW DPFSfcdPG9RHOPI fcd%yJIVQHFHI W�m1`;I�b\msKxRHOPI �Pb Csd0R W#DPFSR ]�CEbc]VDPb CsRHI CEbhb\dPILZ ��mJbcIVF
mED;RkFSfc`PIBRkO;I�D;dPfhR�]VfcQH]VbcI�RHmpC�yEmJfc`��[mEbcI�TVI�QHm?]�CsdP]�IVbcb CeRkfcmEd¡��u|OPIVQHIVK mEQHIE vCEd>CEbcGEmJQHfzRkOPW W�DPF R
RkCE^EI�fcd%RHm CE]�]VmJDPd%R
RHOPI�FSIgI�� IV]VRHF�����d>�PQSfcdP]Vfc�PbhIE ¡RHOPI �PQHmJ�;bcI�W mEK\CEd CsD;RkmJWgCsRHI�` ]�mJd%RHQHmJbhbcI�Q
`;I�FHfhGJd?]�CEd?�[IjFSmJbhyEI�`¡ ��PD1R|RkOPI�fcW��PbhI�W�I�d%R_CsRHfcmJdgK CEfcbhF\K mJQ|d0DPW�I�QHfh]�CEb QHI�CsFHmJdPFV�

# L��MLNCh�S>��	BDChBDEO� L�IKEO?k?VC�I
�	dP]VI C�FSR_CeRkI FH�PCE]�I QSI��PQSI�FHIVd%R_CsRHfcmJd:mEK RkO;I fc`PIVd0RHf
	rIV`:F #~FSRHI�W fhF�K mJDPdP`  �fhR�fcFAI�CEF # RHm
`;I�QHfzyJI�C�]�mEd0RHQHmJbhbcIVQ� nIE� GP�|CEd ��� �|� ]�mJd%RHQHmJbhbcI�QV�:u|OPI9`Pf ��]VDPbhRHfcI�F�CEQHfhFHI9mJD;R�mEK�RkOPI9RkQHCEdPF �
K mEQHWgCsRkfhmJd K QSmJW C&RkQHCEdPFSK IVQ�K DPdP]LRkfhmJd WgCsRkQSf&�qRkm�F R_CsRHI�FH�PCE]�I QSI��PQSI�FHIVd%R_CsRHfcmJd:CEd;` K QHmJW
RHOPI FSRkCsRkI IVFSRHfcWgCsRkfhmJd6| 
xI�d;FHI�b   ���J�J�K}�� a�FHFHIVd%Rkf Csb#Z\mEQH^ fhd5RkOPfhF�	rI�bh` Z�CsF9�PQHIVFHI�d%RHI�`�fhd
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| � mEDPQUa bh`Pfcd CsdP`.
UI�fhFSRkIVQHFV  ���J�J�K};CsdP`
fzRkF FSI�]�mEdP`��rCEQ R fcd | � mJDPQUa�bc`Pfhd CEdP`�
xIVfcFSRHI�QSF�  ���J�1� } �
� FSRkCsRkIgFH�rCE]VI�QHIV�PQHIVFHIVd0RkCsRkfhmJd ]�Csd CEbcFSm���I<QSIVRkQSfcILyJI�`>K QHmJW RkO;I<I�F RkfhW<CsRHI�`�RkQkCsdPFSK IVQ
K DPdP]N�
RHfcmJd>W<CeRkQHf � mJQ
IVyJIVd�K QHmJW RHOPI<IVFSRkfhW<CeRkI�`�Z\IVfcGJO%RHfcdPGAFSI	�0DPIVdP]�I DPFSfcdPGpRkOPI*
 CEdP^sI�b ��WgCsRkQSf&�|�u|FHD;fvCsdP` � O;I�d¡  ���E� 
r} �
� bcb|�PQSmJ��mJFHIV`3CEbhGJmJQSfhRkO;WgF�]�CEDPFSI�CEd&I�dPmEQHW�mJDPF�CEW�mJDPd%R�mEK ]�CEbc]VDPb CeRkfcmEd I �[mJQSR�mJQ�CEQSIpdPmsR
Cs�P�Pbcfh]�CE�;bcI�RHm&Csd mE�[IVd bhm1mE��DPdPFSRkCE�PbhI�D;dPFSRkCE�PbcI��?� ���x��F #~F RkI�W CEd;`�CsQHI QHDPbhI�`qmJD;R K mEQ
RHOPmJFSI QSI�CEFSmJdPFV�
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ijfhyEI�d?RkOPI
�PQHIV]�I�`;fcdPG�QSI�F RkQHfh]VRHfcmJdPFV �RHOPI#IVFSRHfcWgCsRkfhmJd mEK CgF R_CsRHI#FS�rCE]�I#Wgm~`PI�b���I�]VmJWgIVFxQSI�CEF �
mEdrCE�PbhIE� � FSRkCsRkIxFH�rCE]VI	QHIV�PQHIVFHIVd0RkCsRkfhmJd�mEK CEd<mJ��I�d<bcm~mJ�gD;dPFSRkCE�PbcIUF #~F RkI�W W<Cs^EI�F ]�mJd%RHQHmJbhbcI�Q
`;I�FHfhGJd�I�CEFSfcI�QV�<u|OPI�fc`;I�d%Rkf&	r]�CsRHfcmJd�CEbhGJmJQSfhRkO;Wp [OPm�Z\ILyJI�QV �W�DPF R#IVFSRHfcWgCsRkIB��mERkO RkO;IgF #1F RkIVW
F R_CsRHI�F
CEdP`�CEbhb�F #~FSRHI�W �rCsQkCEW�IVRHI�QHF CsRjRHOPI FkCEW�IBRkfhWgIs��u|OPI F #~FSRHI�W FSRkCsRkIVF#CsQHIBdPIV]�I�FSFkCEQ #
K mEQ�RkOPI F R_CsRHI?FS�rCE]VI?]VmJd%RkQSmJbcbhI�Q��>u|OPI WgmEFSR ��mJ�PDPbcCEQBCE�P�;QHm%CE]_O fhF�RkOPI I �1RHI�dP`;I�` ��CEbhW<CEd
	PbhRkIVQ��ju|OPfhFjCEbhGJmJQHfzRkOPW DPFHIVF
CsdAI��~RkIVdP`PIV`>F R_CsRHI#yJIV]VRkmEQjfcdP]VbcDP`PfhdPG<��mERHOARkOPI�F #~FSRkIVW�FSRkCsRkIVF
CsdP`9F #~FSRHI�W �rCsQkCEW�IVRHI�QHFV��u|OPIBQHIVFHDPbzRjfcFjC�d;mJdPbcfhdPI�CsQ�	rbzRkI�QUZnOPfc]_O9RHI�dP`PF	RHm ]�mJd%yEI�QHGEI yEI�Q #
FSbcm�Znb
#E���1fhdP]�InCsdgCs]VRkfzyJInWgCEGJdPILRkfc] �[I�CEQHfhdPGjfcF C	yEI�Q ##K CEFSR F #1F RkIVWp ~CEd�CEbzRkI�QSdrCsRHfhyJInCsbcGJmJQSfhRHOPW
OPCEF|Rkm �[IjK mJD;dP`¡�

����� � �A�����	� �v� � ��
������

u|O;I������	�
���	��
��������������	���������	�����������	��� �!� � �x� a � 
 �;QHI�FSI�d%RkIV` fcd3|�ijm1m~`;ZnfhdpCsdP`p�1fcd¡  ���J�E�1 
� �SDPd;G<CEd;`��#"J`PI�QSFSRHQ�"JW?  ���J� 
K}UfcdP]VmJQH��mJQkCeRkI�F ��mERkO&FSRkCsRkIpCEdP`*F #~FSRkIVW �PCEQkCEW�IVRHI�Q I�F RkfhW<Ce�
RHfcmJd �B��do| � CET�CEQHD;`P`Pfcd   ���J�E�1 �wxd0�[IVOrCEDPIVdACEd;` � CET�CsQHDP`P`;fcd¡  ���E�%�K} CEd fhWg�PbhI�W�I�d%R_CeRkfcmEdAmEK
RHOrCsR�CsbcGJmJQSfhRHOPW fcF �PQHIVFHI�d%RHI�`�fcdA]VmJd��SDPdP]LRkfhmJd�ZnfhRHO9�[mEbcI#�;b CE]VI�W�I�d%R	]VmJd%RkQHmEb��ju|OPIVFHI�Z mJQH^0F
�;QHm�y~fc`PI RHOPI	�rCsFHfcF W<CeRkI�QSf CEb�DPFSI�` fhd<RkOPfhF RHOPI�FSfcF���� RHF�`PILR_CEfhbcI�`<FSRkQSDP]VRHDPQHI fcF\I �1�Pb CEfhdPI�`<fcd<RHOPI
K mEbcbcm�ZnfhdPGP�
��d?�~I�]VRHfcmJd?�~�h�	msK � OrCE�;RHI�Qn�
RHOPI	I��1��I�QSfcW�I�d%R_CEb�FHILRkDP�?CEd;`�RkOPI	QSmERkmEQ\W�m1`PIVb CsQHI �;QHI�FSI�d%RkIV`¡�
u|O;I QHfhGJfc` QSmERkmJQ fhF FSDPFH��I�dP`;I�` � # R�Z\m#CE]VRHfhyJIxW<CsGJdPIVRHfc]|��I�CEQSfcdPGEF ZnfzRkO K mJDPQ `PI�GJQSI�IVF\mEK¡K QSI�IN�
`;mJWp� � mJd1� ]�mJd;FHI�Q ysCsRkfzyJI#]VQHmJFSF � ]�mJDP�;bcfcd;G�K mJQS]�IVF� �FHfcW#DPb CsRHfcdPG C F #~F RkI�WY]_OrCEd;GJIE  CEQHI
CE�P�PbhfcIV`
RHm�RHOPI#QSmERkmEQ|fcdpCgGJfzyJI�dp�Pb CsdPI CEbcmJd;G RHOPI QHmERHmJQUC �1fcFn� #�CsdACE`P`;fhRkfhmJdrCEb[W<CsGJdPIVRHfc] CE]LRkDrCsRHmJQ��
} mJQ�FSfcW�D;b CsRHfcmJd��;DPQH��mJFHIVF�Cj]�mEWg�PQSI�OPIVdPFHfzyJIxdPmJdPbhfcdPI�CEQ�W�m1`PIVbrfcdP]VbcDP`;fcdPG�CjQHfhGJfc`BQSmERkmEQ� 0�[mEFHfz�
RHfcmJd�CEd;`�]VDPQHQSI�d%R FHI�d;FHmJQSF� 1CEdrCEbhmJGJDPI�RHm `;fcGJfzR_CEb1]�mJd%yJIVQSRHI�QHFV ;`PfhGJfhRkCEb~FHfcGEdrCEbP�PQSm1]VI�FSFHmJQV 1`PfhGJfhRkCEb
RHmACEdPCEbcmJGEDPI ]�mJd%yJIVQSRHI�QHFV �FSZnfzRk]_OPfhdPGp��m�Z\IVQ�CEW��Pbhf
	rIVQHFjZnfhRHO>�PD;bcFHI Znfc`1RkO W�m~`PDPb CeRkmJQSF�CEdP`
WgCEGJd;IVRkfh]jCE]LRkDrCsRHmJQHFnfhF|I�FSRkCE�PbhfcFHO;I�`?fcdp�1I�]LRkfhmJdp�1� �~�
��d��1I�]LRkfhmJd��~� 
 Cj]�mJd%Rkfhd0DPmJDPF RkfhWgI|bhfcdPI�CEQ�Wgm~`PIVbPfcF `PIVQHfhyEI�`�K QHmJW�RHOPIUdPmJdPbhfcdPI�CEQ�Wgm~`PIVb;K mJQ C
��mJfhd0R msK mJ��I�QHCsRkfhmJd¡�vu|OPI�QSIVK mJQSIE 1CEdgfhd%RkI�QSdrCEbP]VDPQHQSI�d%R ]�mJd%RkQSmJb�bcm~mJ�BfcF�`;I�FHfhGJdPIV`gK mJQ�RHOPIn�[mJfhd%R
msK\mJ��I�QHCsRkfhmJdAfhd9mJQH`PIVQ	Rkm QHIV`PDP]VI RHOPIBmJQS`PI�QjmEK RkO;IBQHI�FSDPbhRHfcdPG bhfcdPI�CEQ F #~FSRkIVWp� wUdP`PIVQ	RkOPIVFHI
CsFHFHD;Wg�;RHfcmJd;F RkOPI
W<CsGJdPIVRHfc]#CE]VRHDrCsRkmEQ ]�Csd9�[I#RHQHI�CsRkIV` CEF	C�dPIVG%CsRHfhyJI
FH�PQSfcdPG QSI�G%CsQH`PfhdPGgRHOPI
QSmERkmEQ ��mJFHfzRkfcmEd¡ �CEdP`9CEF	CgG%CEfhd�QSI�G%CEQS`Pfcd;G<RkOPI
]�mJd%RHQHmJbv]�DPQSQHI�d%R�� } QHmJW£RkO;I�QHIs  C<]VmJd%Rkfcd0DPmEDPF
RHfcW�I�F R_CsRHIAFH�rCs]�I9W�m1`PIVbUK mEQ<RkOPI�QHmERHmJQ<��I�CEQSfcdPG F #~FSRHI�W fhF<`PIVQHfhyEI�`qfcd��1DP�PFSI�]VRHfcmJd��1��
;� �
CsdP` RkQkCsdPFSK mJQSWgIV` fcd%Rkm CA`;fcFH]VQHILRkI�RkfhWgIgfcdPd;m{ysCsRHfcmJd;F�Wgm~`PIVb ZnfhRHO fhRHF�F #~FSRHI�W WgCsRkQSfc]VI�F#fhd
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]�CEdPmJd;fc]�Csb�K mJQHW | �1]_O0DPWgCEdPd¡ ����E�%�~  u mJbcbhIE  ���J�%�K} �3u|O;fcF�Wgm~`PI�b|fhFBRkOPI?�rCEFSfcFBK mJQ�CE`rCE�1RkfhyEI
]VmJd%RkQSmJb �[IVQSK mJQSWgIV` mJd?RHOPI�I�d%RkfhQHIjF #1F RkIVWp�
u|O;I�RHOPfcQS`�]_OPCE�;RkIVQ�  � OrCE�;RHI�Q 
;  fcF�`PIV`Pfc]�CsRkIV`�RHm RkOPI I�F RkfhW<CsRHfcmJd CsbcGJmJQSfhRHOPW CsdP`�RHOPI ]�mJd~�
RHQHmJbhbcIVQ `;I�FHfhGJd¡��u|OPI �����	�
���	��
�� �����������	� ����� �	�	����� ���	� � �!�UZnO;fc]_O�]�CEd���I DPFSI�`�Rkm#fc`PIVd0RHfhK #BRHOPI
F R_CsRHI�FH�rCE]VI�Wgm~`PI�b DPdP`PIVQUmEd1��bhfcdPI	]VmJdP`PfzRkfhmJdPF�fhF|fcd%RkQSm1`PD;]�I�`?fcd?�~I�]VRHfcmJd 
;�z�J��u|OPI�QHIV]�DPQSFHfzyJI
CsbcGJmJQSfhRHOPWp e]�mEdPFHfhFSRkfhdPG�mEK�FHILyJI�QHCEb�W<CeRkQHf ��mE�[IVQkCsRHfcmJdPFV J]�Csdg��I|�[IVQSK mJQSWgIV`�yJIVQ #BK CEF R� JZnOPfh]_OgfhF
fhWg��mJQ R_CEd%R|K mJQxC�QSI�CEb � RHfcW�I	fcW��PbcIVWgIVd%R_CsRHfcmJd¡� oqfhRHOPfcd RkO;fcFUCEbcGEmJQHfzRkOPW CgFSRkCsRkI FH�PCE]�I
Wgm~`PI�b
CsdP`�CEbcb FSRkCsRkIVF
CsQHI�]�CEbc]VDPb CsRHI�` CsKtRHI�Q	I�CE]_O�FkCEW��PbcfhdPGgRHfcW�I#fhd0RHI�Q yECsb�� uvm �PQSm�y1fh`PIBd0DPW�I�QHfh]�CEb
F R_CE�;fcbcfzR #J %CjFS�[IV]�f CsbPfcW��PbcIVWgIVd%R_CsRHfcmJd
mEK�RkOPfhF CEbcGJmEQHfhRHOPW:fcF�DPFSI�`�| � fcI�QSW<Csd¡ ¡���J�E�'} � � `;`PfhRHfcmJd1�
Csbcb
#E �CEd�I �[I�]VRHfhyEI<CEbhGJmJQSfhRkO;WYfhF��PQHmJ��mJFSI�` Rkm RkQHfhGJGJIVQjF #~FSRHI�W �rCEQHCEW�IVRkIVQ�]_OrCEdPGJIVF
fhd mJQH`PIVQ
RHm fcdPfzRkf CeRkInRkOPI CE`rCs�;R_CsRHfcmJd CsbcGJmJQSfhRHOPWp� u|OPI�b CsFSR|FSDP�PFHIV]VRHfcmJd¡ ��~DP�PFHIV]VRHfcmJd 
;�z�J� �~ P`PI�CsbcF�ZnfhRHO
F R_CE�;fcbcfzR #�CsdP`p]VmJd%yJIVQHGJIVdP]�I#CEdrCEb&#1FSfcFV�
��d RHOPIjFHIV]�mJdP`?�rCEQ R|mEK � OrCE�;RHI�Q 
; r�1I�]LRkfcmEd 
;� �~ ;RkOPIj`;I�FHfhGJd mEKvCB�[mEbcI �;b CE]VI�W�I�d%Rn]�mJd%RHQHmJbhbcI�Q
ZnfzRkO9CsdP`pZnfzRkOPmJD1R	fcd%RHI�GJQHCsRkfzyJI�K I�I�`;�rCE]_^�fhFx`;I�FH]VQHfh�[IV`¡�j�1fhdP]�I#CEd9CE]LRkfzyJI#WgCEGJd;IVRkfh]��[I�CEQHfhdPG
F #~FSRkIVW fhFxmE�[IVd�bcm~mJ� DPdPF R_CE�;bcIE [Cg]VmJd%RkQSmJbcbhI�QnCEdP`�CEd�mE�PFHIVQSyJIVQ	OrC�yJI Rkmg�[I `PI�FSfcGJd;I�`Afhd�CE`~�
ysCEd;]�IE� � `PIVRHI�QHW�fcd;fcFSRHfc] CE�P�PQSm%CE]_O fcF�DPFHIV` K mEQ�RkOPI|`;I�FHfhGJd¡ %��I�]�CEDPFHI�RHOPI|FSRkCsRkfhFSRHfc]�Csb;FHmEbcD;RHfcmJdPF
bhfc^sI C�� CsbcWgCEd 	rbhRHI�Q `PI���I�d;` mJdgRHOPIx^0dPm�ZnbhI�`PGJI mEK RHOPI ]Vm{ysCEQSf CEd;]�IUW<CsRHQHfh]�I�F mEK¡F #~FSRHI�W CEdP`
W�I�CsFHDPQSI�W�I�d%R�dPmJfhFHIE [ZnOPfc]_O�CEQSI�dPmER�^0dPm�Znd�Ce���;QHfcmEQHf��ju|O;I�RkOPfhQH`9�rCEQ RjmEK � OrCE�1RkI�Q 
1 ��1I�]N�
RHfcmJd 
1� 
;  `PI�CEbhF ZnfhRHOARkOPIB]VbcmJFSI�` bcm~mJ�9CsdrCEb
#~FSfcF K mJQxRkOPIBQSmERkmJQ �[I�CEQHfhdPG�F #~F RkI�W D;dP`PI�QjF R_CsRHI
FS�rCE]VI
]VmJd%RkQHmEb fcd ]�mEd��SDPdP]LRkfcmEd?ZnfzRkO RkOPI�fhdPdPm�ysCsRkfhmJdPF�W�m1`;I�b CEFnF R_CsRHI IVFSRHfcWgCsRkmJQV�
�~fcW�DPbcCsRkfhmJdPF�CEQHI DPFSI�` Rkmq`PI�W�mJdPF RkQHCsRkI RkO;I2FSDP]�]VI�FSFSK DPb�mJ��I�QkCeRkfcmEd!mEKgRHOPI �PQHmE�[mJFSI�`7CEbz�
GEmJQHfzRkOPW�F��Bu|OPI�QHIVFHDPbzRkF CEQSI��;QHI�FSI�d%RkIV`�fcd � OrCs�;RkIVQ
�P� � ]_OrCsdPGJI�mEK|C F #~F RkI�W �rCsQkCEW�IVRHI�Q� 
dPCEWgIVb
#pRkOPI�dPmJd1� ]�mJd;FHI�Q ysCsRkfzyJI ]�QSmJFHF ��]�mEDP�PbcfhdPG?FSRkf&� d;I�FHF�fhF FSfcW�D;b CsRHI�`�CEFjZ\IVbcb CEF C FHDP`;`PI�d
Cs�P�[I�CEQkCsdP]�IxmEK CEd<CE`P`PfzRkfhmJdrCEbPbhm%CE`¡�vu|OPI FSfcW�D;b CsRHfcmJd QHIVFHDPbzRkF FHOPm�Z�RHOrCsR RkOPIx�PQHmJ��mJFSI�`<fh`PI�d~�
RHf
	r]�CsRkfhmJd CEbhGJmJQHfzRkOPW ]�CEd&]VmJ��I ZnfzRkO �rCEQHCEW�IVRkIVQ�]_OrCEd;GJI�FgCEdP` RkOPI IVd0RHfcQSI F #~FSRHI�W ]�CEd ��I
F R_CE�;fcbcfhFHIV`>ILyJI�d�K mEQ
OPfhGJO>ysCEbhDPI�F mEK�RHOPI<d;mJd1��]VmJdPFSI�QSysCsRHfhyEI<FSRHf
�[dPI�FSF#]Vm1I �g]VfcIVd0RHF�� } DPQSRHOPI�Q �
W�mJQSIE J]_OrCsdPGJI�F fhdB`PfcF RkmJQ RkfcmEd�bcfh^EI|CE`;`PfhRHfcmJdrCsb1bhm%CE`PF�]�CEd �[I|]VmJW��[IVdPFkCsRHI�` � #�RkO;I|fcd%RkIVGJQkCsRHfhyEI
K IVI�`P�PCE]_^ bcm~mJ�¡�
u|O;I<b CsFSR�]_OrCE�1RkI�QV  � OrCE�1RkI�Q#�1 �RkQSfcI�FjRHm�`PQHC�Z 	rdrCEb ]�mEdP]�bhDPFHfhmJdPF CEdP`>GJfhyEI�F
CEd>mED;Rkbhm1mJ^�mJd
��mJFSFHfc�;bcI	RkmE�Pfc]VF|fcd RkOPI 	rIVbc`?mEK�CE`rCE�;RHfhyEIj]�mJd%RkQSmJb¡K mJQnCE]LRkfzyJI�W<CsGJdPIVRHfc]	��I�CsQHfcd;G�F #~FSRkIVWgFV�
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��d2mJQS`PI�QBRkm�CE�;�Pb
# FSR_CeRkI?FH�rCE]VI?CE`rCE�;RHfhyEI?]VmJd%RkQSmJb�Rkm�C F #~FSRHI�W? �C9]�mJW��PQSI�OPIVdPFHfzyJI?Wgm~`PI�b
OPCEF�Rkm���IjI�F R_CE�;bcfcFSOPI�`�K mEQ R�Z m�QSI�CEFSmJdPFV� } fcQHF Rkb&#J 1C��PQHIV]�fcFSIjWgm~`PIVb[fhF�dPI�IV`PI�` K mJQ FHfcW#DPb CsRHfcmJd
�;DPQH��mJFHIVF�  CEd;`�FHIV]�mJdP`;b
# C�bcfhdPI�CEQ�F R_CsRHI<FH�PCE]�I W�m1`;I�b ]�CEd �[Ig`PI�QSfhyJIV`�K QHmJW RHOPI<�PQSIVy~fcmEDPF
mEdPIE� u|OPI��PQSm1]VI�FHFUmEKvF #~FSRHI�W W�m1`PIVbcbhfcdPG
fcF�RkmE�Pfc]jmEK RkO;fcF|]_OrCE�1RkI�QV�
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� �	� �	� � ��� � ��� �	� � ����� � ���#��������� ������� �P �| � I�bcbhfcIVQ�  ���J�;� } �
� F #~F RkI�W8fcF ]_OrCsQkCE]LRkI�QSfcFSI�`<� #�fhRHF �[mJD;dP`PF ZnO;fc]_O<`;I 	rdPIUZnOrCsR �[IVbcmJd;GJF�Rkm fhR CEdP`�ZnOrCsR `Pm1IVF
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u|O;I �[mJFSfhRHfcmJd ]�mJd%RHQHmJb
bcm~mJ�5�rCsFHfc]�CEbcb&#q]�mJd;FHfcF RkFAmsKBRkOPI�WgCEGJd;IVRkfh] Cs]VRkDPCsRkmJQV jRkOPI�]VDPQHQSI�d%R
FSI�dPFSmJQHFV URHOPI � l � F� �RHOPIA]�mEd0RHQHmJbhbcIVQ�  RHOPI9l � � �[  RkOPI9��o��pF�CEdP`3RHOPI�F ZnfhRk]_O;fcdPG���m�Z\IVQ
CsWg�Pbhf
	rIVQ���
xm�Z IVyEI�Q� [RkOPI ]�mJd%yEI�QHFSfcmJdp`PI�bcC # mEK 
 A FnK mJQ|RkO;I � l � F CEd;`Al � � FxfhFUd;I�GJbhfcGJfh�PbcI
fhdA]�mEWg�rCsQHfcFSmJd�ZnfzRkOARkO;IBFkCEW��PbcI RkfhWgI
mEKU���J� A FV� u|O;I�QHILK mJQHIs  dPmER�Csbcb FHDP�PF #~FSRkIVWgF�OrC�yEI RHm
��I�fcdP]VbcDP`;I�` K mJQ�RkO;I bhfcdPI�CEQ\W�m~`PI�b � �1I�d;FHmJQSF�  � l � FUCEdP`pl � � FU]�CEd?�[IjQSI�G%CEQS`PI�`pCEFUCBDPdPfzR
GJCEfcdBZnfhRHO �0DrCsd0RHfcFHCsRkfhmJdgd;mJfcFSIU]VmJQHQSDP�;RHfcdPG�RkOPIUmJD;RH�PD;R���u|OPIUmJdPb
#�FHDP�PF #~FSRkIVWgF\QHI�WgCEfhdPfcdPG	RHm
��IBbcfhdPI�CsQHfcFSI�`9CsQHI�RkO;IBI�bcIV]VRHQHfc]�CEb���m�Z\IVQ�FHfcGEdrCEb��PCsRkO9fhdP]�bhDP`Pfcd;G<RkOPIB]VDPQHQSI�d%R WgI�CEFHD;QHI�W�I�d%R� 
RHOPIj]�D;QHQHIVd%Rx]VmJd%RkQSmJbcbhI�Q� ~RkOPIjF ZnfhRH]_OPfcdPG ��m�Z\IVQnCEWg�;bcf
	PI�Q� 1CEdP` RHOPIjI�bhI�]VRHQHmJWgCEGJd;IVRkF�ZnfzRkO�RHOPI
WgCEGJd;IVR|K mJQS]�I CEF|mJD;RH�PD;R��
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d;I�]�IVFHFHCEQ #9RHm �[I�]VmJd%RkQSmJbcbhI�`¡��u|OPIB]VmJd%RkQHmEbcbcIVQxK mJQxRkOPIB]VDPQHQSI�d%R�bcm~mJ�AfhF	fcW��PbcIVWgIVd%RkI�`�fcd�RHOPI
l��1�*CEF�Z I�bcb  P�PD;RUbhmJGJfc]�CEbcb&# FHIV�rCEQkCeRkI�`?K QHmJW8RkOPI���mJFHfzRkfhmJd ]�mJd%RHQHmJb bhm1mJ� �
u|O;I
F ZnfhRk]_O;fcdPG��[m�Z I�QxCEW��Pbcf&	rI�Q\ZnfzRkO fhRHFU��o�� ]�CEd?��I�RHQHI�CsRkIV`ACEFnG%CEfhd ZnfhRkO W�m1`;DPb CsRHfcmJd
d;mJfcFSI�`PI���I�d;`PfcdPG mJd�RHOPI�fhdP�PD;R���u|O;I G%CEfcd mEKnRkOPI CEW��Pbhf
	rIVQ
fhF#`PILRkI�QSWgfhdPI�` � #>RkOPI QHCsRkfhm
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algorithmfor rotating
with 20,000min^-1

Start with
 data.m

plant

x_A,y_A.
x_B,y_B,

iA_1,2,3,4
iB_1,2,3,4

uB_1,2,3,5

uA_1,2,3,4

controller

control and estimation

"�#%$'&)(+*-,/.103254�687:9+;=<'#?>:$'(@>'AB7DC�E1FG*H*JIGEK#1(L*-MJ#1AH&)6%>'EK#N7OIP687:7+Q�RS#1E1FTQU6%>'IGE
>'IU<TEVFG*�WYXLZ\[^]^X+_5`aMJbcCd&)Ie9JE?#N7OIgfh9+7OIGEK(L7O6U>'IU<i*+MJE?#1Ai>'EK#N7OIj>'6k$)7O(d#1E1F)APlm.
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iB,1,2,3,4

ADC and 
noise input
for position 
in sensor 

coordinates
in mu-meter

ADC for 
current B

ADC for
current A

rotor

Demux

Demux

DAC B

DAC A

PWM and
amplifier B

PWM and
amplifier A

1

uA_1,2,3,4
uB_1,2,3,4

active magnetic
bearing A

iA_1,2,3,4

F_actuator A

F_actuator B

iB_1,2,3,5

active magntic 
bearing B

Mux

Mux1

1
x_a,y_a,
x_B,y_B,
iA,1,2,3,4

"�#%$'&)(+* ,/.
�)2 WYX+Z [^]�XL_�`�� 687:9+;�<'#?>:$'( >'A 7DC EVFG*!QU6%>'IGE RS#1E1F E1FG*	*J68*Jb
A *JIGEVM/9+7OIGE?(+7O6168*J(�� ,���������� Z RS#1E1F >'A
QU6 # � *J(��S>)9JE?& >'E 7O(LM��S(L7OED7O(���>'IU<
��,�� M .

u_analog
1/z

DAC
Delay

3 mu sec

1

u_digital Quantizersaturation
0-5 V

1

"�#%$'&)(+*-,/.�� 2 � Ie*�,!��� C 7O(-EVFG*H7O&)E QU&YE#"'7O6 Eh>:$)* >OM!>'I�*%$ >'A
QU68*SC 7O( >'616
& 9+F�>'IGIe*J6 M .
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magnet 1

ro
tor

magnet3

2

u1,u2,
u3,u4

1 F_x,
F_y

Mux M

2

i

x

magnet1

magnet2

magnet4

y

1

x_bearing,
y_bearing

Demux

Demux1

Demux

Demux

Sum3

Sum2

Sum8

Sum10

Mux

Mux2

+
-

Sum6

+
-

Sum7

magnet 4

magnet 3

magnet 2

"S#%$'&Y(L*�, .��U2 �
I�>)9JEK# "'*�Ai>:$'Ie*JE?#N9 �J* >'(d#1I)$=RS#1E1F�C 7O&Y(�Ai>:$'Ie*JE1M .

1

i_analog

1

i_digitalQuantizerSaturation

1/z
ADC
Delay

"�#%$'&)(+*�, .��32�� Ie* �
, �PC 7O( E1FG* 9J&Y(d(L*JIGE M >'A
QU6 #1I)$ >OMT>'I *%$ >'A
QU68*SC 7O(
>'616 & 9+F�>'IGIe*J6 M .
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Switch
U_DAC_i/2

mean value

Repeating Sequence
1

in_u

+

-
Sum5 -voltage

-Umax

-

+
Sum4

voltage

Umax 1

out_u

"�#%$'&Y(L*-, .��'2 � M >'A
QU68* ��� Z RS#1E1F MJRS#1E 9+F)#1I)$ >'A
QU6 # � *J(m.

B_mag_r
-K-

voltage u

-K-

l_mag_r

f(u)

H_r=H_r(B)

-K-

l_mag_s

f(u)

H_s=H_s(B)

*

H*s

+

+

+

Sum1

+
-

Sum

-K-
R_Ohm

-K-

H = B*2/mu_0

2

current 
i

-K-

1
--

n_mag -K-

1/A_mag_r

1/A_mag_l

+

+
Sum6

1

ds

l0

nominal
gap

1/n_mag
s

1

Integ Phip

Phi
f(u)

Ph^2

-K-

cos(alpha/2)
-----------
mu0*A_mag_l

1

magnetic
force

1/A_mag_s

-K-

B_mag_s

B_luft

2

-K-

"�#%$'&Y(L*�,/.�� 2��^FG*-WYX+Z [^]�XL_�` #1A
QU68*JA *JIGEN>'E?#N7OI 7DC/> Ai>:$'Ie*JEN.
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1/z1

x_analog

1

x_digitalQuantizerSaturationADC
Delay

"�#%$'&)(+*
, . & 2 � Ie*��
, � C 7O(-EVFG* QG7:MJ#1E?#N7OIjM >'A
QU6 #1I)$=>OM!*%$ >'A
QU68* C 7O(/>'616
& 9+F�>'IGIe*J6 M .

1

rotor positions
at station A

3

rotor positions
at station B

2

measured 
vector

Step Fcn1

2

bering forces 
F_B

1

bearing forces 

Sum1/1

F_A

K

ones(4,1)

*

Product1/1

Mux

Mux1

N

non-konservative
stiffness matrix

K

xyxy->sensor
coordinates

Demux

D

1/s

Integ xp

omega

Constant

K

ones(4,1) 

*

Product1/0

s

1

Integ zpp

G

gyroskopic
matrix

F_stat

weight of
rotor

inv(M)

inverse
mass matrix

+
-
-
+

"S#%$'&Y(L*�, .��32�WYX+Z [�]^X+_5` A 7 <)*J6 7DC�E1FG*�(d#%$'#?< (L7OED7O(m.
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dd egf	hgf4i>jdd egf	hgk@l�m<n�kFo�p<k�e@lgq<rsrtq<htq	rupgmvjto�n�f	h�m�q<w
dd xtk<wtk	rtfgndl<ygr�m�wgh2l%zg{}|~w\|~wc�2q2f�e�m�w2x@egf	htf4i�j�{Q�#�d ���2�g� ltn	f	x �3��� dslgn�f	x6lgq	rKf�egf<y2h�m&�tk6�~q<wgh2rtq2nm)wghtk	xglgn�f	x �s�%� dslgn�f	x6lgq	r-m�wghtk<x2rtf	h�m��tk�lgk�k�e	�\f\�&�k<���gm&hglgn�f	x �3��� dslgn�f	x6lgq	rKk	���gm�htf	h�m~q~wn	q2f�e2ltn	f	x �s�%� dslgn�f	x6lgq	rKf�e2e�m�h�m~q<w\f2nFn�q2f	e
� k�m&x��gh2ltn�f	xG�3��� dslgn�f	x6lgq	r6rtq	htq<r � k�m&x��2hrgq	hgltn�f<x �3��� dslgn�f	x6lgq	r6rtq	htf<h�m~q<wp~k	hgltn�f<x �s�%� dslgn�f	x6lgq	r:p<k	hGy\q�m)wgh
hg� �s�%� d���p~�:p2mvj\o�n�f<h�m~q<wsp�htf	r2h@h�mOj�kh�htk	r~jA�3�)�\���%� d���p~�:p2mvj\o�n�f<h�m~q<wFhtk	r~j+m)w\f	h�m~q~wch�mvj�kh�p�htk<ys�3�)�\����� d���p~�6h�mvj�k@q�lup�htk<y
dd � wghgk	x2rtf	h�m~q<wd
� m�wgh �3�)�\���%� d���p~�-m)wghtk	x2rgf	h�m~q<wFh�mvj�k
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� p<f&j\ys�3�)�\�<�4� d���p~�:p~f&j\y�n�kFh�mvj�k
dd@x\n�q~�\fgntpdxtn�q<�\fgnsm)wg� � n��tp9�\��j�f	�cw\�\m�w@w���q<o2hKq<rgegk	rAm�wgegk	�@�\��jAd�j�q�egkgnxtn�q<�\fgn � �\f	hG�2�\f	h � �tf	h � �<�F���<� � �<� dsk\p�h�mvj�f	htk�e0j�q�egkgnxtn�q<�\fgn���hs� � ��m9���\f<h dA�<q<wgh2rgqgn2n�k	rxtn�q<�\fgn9 K¡K¢	�\f	hG¡��\f<hG �m!o��	f\��hskg��f\�&h6k<y�pgm<n	q<w dA�<q<wgh2rgqgn2n�k	rsp�htf	htktp
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xtn�q<�\fgn!ytf	rKeg�~y\f	r � yt� � y���y@ gy � y2wG gy2w���p2m��g� dsk\p�h�mvj�f	h�m~q<w@fgn<xtq	r�m&h��<jxtn�q<�\fgn��t�<r��\qcr��\qcr��tqg���cr��\qg�tm�wtl0j�f<��w\q�m�p~k d6lgq	r2xtk<h2h�m�wgxclgf\��htq<ru�<q<wgh2rgqgnxtn�q<�\fgn6p2m&x~j�f��t���!pgm&x�j�f��\���ce2kgn<htf��\�����\�	� d6lgq	r2xtk<h2h�m�wgxclgf\��htq<ru�<q<wgh2rgqgnxtn�q<�\fgn�h	�grtk\p&�tqgn	e0j+m)wg�tf	r!j�f<�2�tf	r d6lgq	r2xtk<h2h�m�wgxclgf\��htq<ru�<q<wgh2rgqgnxtn�q<�\fgn�h�r�m&x2xtk<r � y\�xtn�q<�\fgnsm�� � m��<�@o\� � o\�<�6w2w��\mB �� �2�g� �\m?w���j�f	x dA�&ogr2rtk~wghu�<q<wgh�rtqgn2n�k<rxtn�q<�\fgn � ��j�f	�c ���j�f	�co���f\�&hKk2��f\��h dA�&ogr2rtk~wghu�<q<wgh�rtqgn2n�k<rxtn�q<�\fgn ���2�g� ltn	f	x m�wghtk<xgltn�f	x6p<k	hglgn�f	x d@xtk<w\k	rgfgnxtn�q<�\fgn9 ��tpF¢t�tp!¡\�tp dAp<f	�tkc�tf	r�m~f<��n�ktpxtn�q<�\fgn6p2m&x~j�fg�gp!egkgn<htf2�tp9r��\qg�gp dAp<f	�tkc�tf	r�m~f<��n�ktpxtn�q<�\fgn!ytf	r\�tp�egk	ht�tp9�2h\�tp!��m~�tp dAp<f	�tkc�tf	r�m~f<��n�ktpxtn�q<�\fgn!o\�tpKm~�tp!h\�tp!ht�Gh2htk	r~juh�p&htk<y dAp<f	�tkc�tf	r�m~f<��n�ktp
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�
�\�tp

�
�t�tp

�
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�g� �:m�wg� � n
{ 	 �t��	2m�wg� � n
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�t�	�s�A�<q<wgh�rtqgn2n�k<rHz�h

�
�

�
o

�
l2n�f<x

�
� p<f)j\y��dd j�q�e2kgnKm�egk<wgh�m�l�m��<f<h�m~q<w6p�htf	hgksp&y\f\�<k@f�e2f<ygh�m&�gk6�<q<wgh�rtqgn

dd@x\n�q~�\fgnFegk�l�m�w�m&h�m�q<w�pdxtn�q<�\fgnsm)wg� � n��tp9�\��j�f	�cw\�\m�w@w���q<o2hKq<rgegk	rAm�wgegk	�@�\��jAd�j�q�egkgnxtn�q<�\fgn � �\f	hG�2�\f	h � �tf	h � �<�F���<� � �<� dsk\p�h�mvj�f	htk�e0j�q�egkgnxtn�q<�\fgn���hs� � ��m9���\f<h dA�<q<wgh2rgqgn2n�k	rxtn�q<�\fgn9 K¡K¢	�\f	hG¡��\f<hG �m!o��	f\��hskg��f\�&h6k<y�pgm<n	q<w dA�<q<wgh2rgqgn2n�k	rsp�htf	htktpxtn�q<�\fgn!ytf	rKeg�~y\f	r � y � y\�� gy � y2wG gy�w���p2m��2� dsk\p�h�mvj�f	h�m~q<w@fgn<xtq	r�m&h��<jxtn�q<�\fgn��t�<r��\qcr��\qcr��tqg���cr��\qg�tm�wtl0j�f<��w\q�m�p~k d6lgq	r2xtk<h2h�m�wgxclgf\��htq<ru�<q<wgh2rgqgnxtn�q<�\fgn6p2m&x~j�f��t���!pgm&x�j�f��\���ce2kgn<htf��\�����\�	� d6lgq	r2xtk<h2h�m�wgxclgf\��htq<ru�<q<wgh2rgqgnxtn�q<�\fgn�h	�grtk\p&�tqgn	e0j+m)wg�tf	r!j�f<�2�tf	r d6lgq	r2xtk<h2h�m�wgxclgf\��htq<ru�<q<wgh2rgqgnxtn�q<�\fgnsm�� � m��<�@o\� � o\�<�6w2w��\mB �� �2�g� �\m?w���j�f	x dA�&ogr2rtk~wghu�<q<wgh�rtqgn2n�k<rxtn�q<�\fgn � ��j�f	�c ���j�f	�co���f\�&hKk2��f\��h dA�&ogr2rtk~wghu�<q<wgh�rtqgn2n�k<rxtn�q<�\fgn�h�r�m&x2xtk<r � y\�xtn�q<�\fgn ���2�g� ltn	f	x m�wghtk<xgltn�f	x6p<k	hglgn�f	x d@xtk<w\k	rgfgnxtn�q<�\fgn9 ��tpF¢t�tp!¡\�tp dAp<f	�tkc�tf	r�m~f<��n�ktpxtn�q<�\fgn6p2m&x~j�fg�gp!egkgn<htf2�tp9r��\qg�gp dAp<f	�tkc�tf	r�m~f<��n�ktpxtn�q<�\fgn!ytf	r\�tp�egk	ht�tp9�2h\�tp!��m~�tp dAp<f	�tkc�tf	r�m~f<��n�ktpxtn�q<�\fgn!o\�tpKm~�tp!h\�tp!ht�Gh2htk	r~juh�p&htk<y dAp<f	�tkc�tf	r�m~f<��n�ktp
dd6ltn�f<xs�s�u�����F�tk	h�ogr	wApgm �gk\pFq�lcy\f<rtf&j�k	hgk	r�p!f<wge:m)w�m&h�m~f2n6�<q<wte�m�h�m~q<w�pd m&lsltn	f	x6�2�K�

�
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dd:m�w�m�h�m~fgn\m	p<f	h�m~q~wGq�lAp�htf<htksp&y\f\�~ku�~q<wgh2rtq2n2n�k	rd � �tf	h6� � �~�%� d-m�w�m&h�m~fgn6p&��p�htk&jGj�f	h2r�m&��2�tf	h6�@���~�%� d-m�w�m&h�m~fgn6�~q<wgh2rtq2n2n�k	rBj�f	h2r�m��� �tf	h6� � �~�%� d-m�w�m&h�m~fgnBj�k2f\p&ogrgk&j�k<wghBj�f	h2r�m&����tf	h6�Kq<��p2�<fgnt� z � �\f	h

�
�2�\f~h

�

� �tf<h
�
�}m�wge2k<�g�

�
{�w4{v� �Id-m�w�m&h�m~fgn��gfgn�j�f<w�j�f	h2r�m&�m�l:m�wghgk	xgltn�f<xc�2�3��/�2h

�
��m��c� i2i2i��h2rtnt�<fgnt�2m z � �\f<h

�
�2�tf<h

�

� �\f<h
�
m�w2egk	�

�
{��4{Q��� d-m�w�m&h�m~fgn6�~q<wgh2rtq2n2n�k	r  m!� �2k	rtq\p#z�w���q<ogh

�
�	�#� d-m�w�m&h�m~fgncq~ogh�y2oghkgngp<k �/�2h

�
� � �c� i2i2i��h2rtnt�<fgnt� z � �\f	h

�
���\f<h

�

� �\f	h
�
m)wte�k	�

�
{��H{Q�#� d-m�w�m&h�m~fgn6�~q<wgh2rtq2n2n�k	rk<wge u���2k	rtq\p#z�w��\m�w

�
�	�#� d-m�w�m&h�m~fgnsm)w2y2ogh¡s���2k	rtq\p#z�w���q<ogh

�
�	�#� d-m�w�m&h�m~fgncq~ogh�y2ogh¢��tf	h6���gk<rtq\p#z}q<rgegk	r

�
�	�#� d-m�w�m&h�m~fgncktp�h�mvj�f<htk�e6p&htf	htk¡��tf	h6� � �tf	h
	�¢��tf	h4� d-m�w�m&h�m~fgncktp�h�mvj�f<htk�ecq~ogh�y2oghk<y�pgm<n�q<w6�@¡u�G¡��tf	h4� d-m�w�m&h�m~fgncktp�h�mvj�f<h�m~q<wGk	r2rtq	ro��	f\��h@� �$o\� � � o\�~�t�H� d-m�w�m&h�m~fgn6�~q<wgh2rtq2n!�tqgn<hgf	xtkkg�	f\��h@� �2k	rtq\p#z�w���j�f	x�	<�

�
�~�#� d-m�w�m&h�m~fgn6��ogr2rtk<w2h@k	r2rtq<r

dd lgq<r2xtk	h2h�m�wgxcl2f\��htq	ru�~q<wgh2rtq2nd
�\���9�3�&�%� dAp&�\q<r2h�j�k&j�q	r��
�\�	�@�3�&�
�&�%� dKn�q<w2xFj�k&j�q	r2�pgm�x~j�f��\���[�:p ��r2hHz}�\��	Qj�f	�	w\q�m�p<k��&�%� d:m�w�m�h�m~fgn��tf<r�m~f<w��~k � m&h��:p&�tq	r2h�j�k&j�q<r2�pgm�x~j�f��\�	�F�:p ��r2hHz}�\��	Qj�f	�	w\q�m�p<k��&�%�h��2rtk\p&�\q2n	ec�s�4i �%� d@h2r�m�x2xtk	rG�tf2n~o\kr��tqg���c�u�Hi������%� d@r��\q2���r��tqg�\m�wtlG�3��� d@r��\qum�wgl�m�w�m&h��r��tq@�@r��\q2�\m�wtlH� d:m�w�m�h�m~fgn�r��tqegk2n<htfc�u��� d:m�w�m�h�m~fgnFegk2n<htf�\�~r��\qc�u�Hi����%�

dd y\f<rtf&j�k	hgk	r@k\p�h�mvj�f	h�m�q<wd y\f<rs�_� � �\f	h%z}�
���
� {2�� �\f	h%z��

���
� {2�� �\f	h%z}�

���
� {2�� �\f	h%z �

���
� {2�� �\f	h%z

�
�#����\f	h%z
�
�#��H� d:m�w�m&h�m~fgn!y\f	rgf&j�k	htk<rF�tk\�&htq	ret��y\f	r@�cj�f	�HzQpgm �gk�z y\f<r��2�#� dGw2o<j\�tk	r6q�lGy\f	rtf&j�k	htk	r�p� y~j+m�w6� � q<w\k\p z �2�

�
�<��	\�)�\���%� d:m�w�m&h�m~fgn6�<q	�gf	r�m~f<w��<kq<w\k\p z �2�

�
�<��	\�)�\���%� d6e�m~f	xgq<w\fgn[j�f	h2r�m&�Grgk<y�n�f\�~k�eq<w\k\p z �2�

�
�<��	\�)�\���%� dG�g�6�tk\��htq<r�H�
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� yK�6e�m~f	xHz � y<j+m�w��#�� yt�@� � yb� gyK�sk	�tk�z eg�~y\f	r

�
et�~y\f	r�� �� y�wK�sk	�tk
z et�~y\f<r

�
et�~ytf	r��#� gy�wK�sk	�tk
z et�~y\f<r

�
et�~ytf	r��#�j+m)wg�tf	r@�3�)�\�����%� d�j+m�w�mOj�fgn6�<q	�gf	r�m~f<w��<kj�f<�2�tf	r@�3�)�\����� d�j�f	��mOj�fgn6�<q	�gf	r�m~f<w��<k

��p2m�� �gk	rgq\p#z w��	q<ogh
�
eg�~y\f	r��#{2� d:m�w�m&h�m~fgn�x2rtf	e�m~k<wgh

�g�s� �gk	rtq\p z}q	rgegk<r
�
et�~ytf<r���� d:m�w�m&h�m~fgn��g�

ddAp<f	�gkG�gf	r�m~f<�\n�k\pGm�w�m&h�m~fgntm�p<f	h�m�q<wd w��gpF�A�<k�m~n
z2z�h2hgk	r~j��<hg����� � p<f&jty�� � ��gpF� �gk	rgq\p#z w��tm�w
�
w��gpg�#�¢\�gpF� �gk	rgq\p#z}q	r2egk	r

�
w\�tpg�#�¡\�gpF� �gk	rgq\p#z w��	q<ogh

�
w\�tpg�#�m�l �&�2�2� ltn�f	xc�2�,�

�pgm&x~j�fg�tp!� �gk	rtq\p z}�
�
w��gpg�#�egkgn<hgfg�tp!� �gk	rtq\p z&�

�
w��gpg�#�r��\qg�gpF� �gk	rgq\p#z&�

�
w��tpg�#�y\f	r\�gpF� �gk	rgq\p#z et��y\f	r

�
w\�tpg� �egk	h\�gpF� �gk	rgq\p#z et��y\f	r

�
w\�tpg� ��2h\�tp�� �gk	rtqtp#z w��\m)w$	<q	rge2k	r

�
w\�gpg���m�l:m�wghtk	x2ltn�f	xG���3���m<�gpF� �gk	rgq\p#z w��	q<ogh
	&w\�\m�w

�
w��tp2� �k<wtek<wgem<�gpF� �gk	rgq\p#z w��)j�f	x
	<�

�
w��tp��#�o��gpF� �gk	rgq\p#z w��)j�f	x
	<�

�
w��tp��#�h\�gpF� �gk	rgq\p#z&�

�
w��tpg�#�

dd �tk<r��\q\p<kGq~ogh�y2oghd m�l �&�2�2� ltn�f	xc�2�,�
�l	ygr�m�wghgl%z2{}|~w �	htf	r�h�m�wgx6k\p&h�mvj�f	h�m~q<w � m&h��sdg�4i �	lFy\f	rtf&j�k	htk	r�p!|~wb{ �

eg�~y\f	r�� �k<wgem�l:m�wghgk	xgltn�f<xc�2�3�l	ygr�m�wghgl%z2{}|~w �	htf	r�h�m�wgxu�<q~wgh2rtqgn�n�k	r � m&h��-m�wghtk<x2rtf	h�m��tk�lgk�k�e	�\f\�&�6|~wb{Q�kgngp<kl	ygr�m�wghgl%z2{}|~w �	htf	r�h�m�wgxup�hgf	htksp&y\ft�<kK�<q<wgh2rgqgn2n�k	rG|~wb{Q�k<wge
dd pgmOj\o�n�f	h�m~q<wd p<k<h\�~y\f	rgf&jJzg{ rgq	htq	r%{

�
{ �<hgq<y!h�mvj�k%{

�
{ h�htk	r~j�{v�#� d-p�htq~y-p2mvj\o�n�f<h�m~q<wp���pF�_���

�
�

�
��	&w\��j�f	x

�
w���q<o�h � ��	�w\��j�f	x

�
�

�
���H��t�@�_�����H�ddg�2�2�2�2���2�2�2�2���2�2�2�2�	�2�2�	�2���2�����2�	�2�2�������2�	�2�2�������2�2�	�2�������2�2�	�2�����2���2�	�2�2�	�2���2�	�2�2�	�2���2���d6ltn�f<xs�s�u�����Frtk2fgnFh�mvj�kc��m&hdk2ntp<k�m�lGlgn�f	x6�2�s�

�
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p<f&j\y�n	kg�~��m&hF� z f<��p#z�rgk&jJz&�)�g��	�h

�
�Q�g��	 � p<f�jty��2��� � p<f&j\y����)�t��� �m�l:p~f&j\y�n�k2�~��m&hd l	ygr�m�wghgl%z2{�'\n�f	xc�6d2kg|~wb{

�
h���<q<o2wghgk	rG�s�%z&�	� � ���

dd m�w2y�oghsq�lFj�k2f\p&ogrgk�ecegf	hgf6f~wteGh2rtf<w�p�lgq	r~j�f<h�m~q<wd ¡�pF�@oHz&�
�
w��	q<ogh��#� d6rtk2f�ecrtq<htq	rGy\q\pgm�h�m~q<wAm)w3p<k~w�p<q	rd:�<q2q	rge�m�w\f	htktpcm�wFj\o��)j�k	htk	r¡s�3m�wg� � n��\p�	&¡�p+� d6h2rtf<w�p�lgq	r~j�f<h�m~q<w!htqc�\k2f	r�m�wgxd:�<q2q	rge�m�w\f	htktpm�l�j�f	�Hz f<��p#z�¡��2� �<�\�)j�f<�

�
d:�&�\k\��� � �\k	h��\k<rGrtq	htq	rAm	pGq<o2hKq	ld6rtf<wgxtkp<k	h\�~ytf	rtf&jJz2{ rtq	htq<r4{

�
{ �<htq�yFh�mOj�k%{

�
h��#� d:p�htq<yApgmOj\o�n�f	h�m~q<wl	ygr�m�w2hgl%zg{ hc�sd�x

�
i�i2i�tq	htq	rGhgq<o��&�\k	eF�\k2f	r�m)wgx

�
i2i�ik&j�k	r2xgk<w����Kp&htq<y�|~w4{

�
h��rtk	h�ogr	wb�k<wte� �\m	p�h6�@o4z�w���q<ogh � �

�
w��	q<ogh � ��	&w\�)j�f	x��#� d@rtk2f	eA��ogr2rtk<w2h�p9lgq	rKfgn2n0j�f<x�w\k	h�p

dd �2k	h@y\q�m)wgh6k	r2rtq<rd m�lAp<k	h2ltn�f	xG���,�m�l@h �ch�p�htk~y
�

�u�3�)�\����	��\��j#	��v�&�2�6�&�2�-�&�2�:�&�2�	�H{2�kgntp<k
�u�_���6�s�6���H{2�k<wtekgngp<k

�u�_���6�s�6���H{��k<wge
dd �2rtk	e�m���h�m�q<w6k	r2rgq	rd k<y�p2m<n�q<w6�@¡A�c¡��\f<h4�
dd �	hgf	r2h6k\p�h�mvj�f	h�m�q<w6fgn<xgq	r�m&h��~jd
m&l �&���g� ltn�f<xG�2�3�

�dd � � q6k\p�h�mvj�f	htktp9lgq	r@h��\kKp&o~j3q�lGh��tk@�tf<r�m~f<w��~k\pd pgm�x~j�f��\���[� z��\�������\��	2pgm&x�j�f��\��� �+z&�g�������<� � i2i2ik<y�pgm~n�q<wb{ 	~k<y�pgm<n	q<w���w\�	q<ogh ���t����� d:p��\q	r2h�j�k&j�q	r2�pgm�x~j�f��\�	�F� z��\���g���\��	2pgm&x�j�f��\�����+z&�g���g���<� � i2i2ik<y�pgm~n�q<wb{ 	~k<y�pgm<n	q<w���w\�	q<ogh ���t�	��� dun	q<wgx�j�k&j�q<r2�
d



����������� ��� ��� � �	��
 � ��
 � � � 
 � ��� � 4 4��
d � fgng�&o�n�f	h�m~q<w@q	l6h2r�m&x2xtk	rG�gfgn~o\kcegk2n<htf<�\f<hHz����d egk2n<htf<w6�CzQpgm&x�j�f��\���&�tpgm&x~j�f��\�	�\���tp�m&x~j�f��t���%�egk2n<htfc� z��\�������\��	~egkgn~htf �
z��\���&���<� � z e2kgn<htf<w\�	egkgn<hgf������t�����
dd � q&jty2oghtkclgq<r2xtk	h2h�m�wgxGlgft��htq	rGr��tq�z����d h2r�m&x2xtk	r	w@�:p2m&x�w4z e2kgn<htfg�~h��grtk\p��tqgn~e��#�m�l@h2r�m�x2xtk	r�w ���

�m�lApgm&x�w4z h2r�m&x2xgk	r�wG�Gh2r�m&x2xtk	r�� ���l<ygr�m�wgh2l%zg{ hG�6d��#i���l
�
�tf	rgf&j�k	htk<rK�&�\f<w2xtkFh2r�m&x�xtk	rtk�e i2i2iD|~wb{

�
h��d l	ygr�m�w2hgl%zg{ hF�sd	x

�

� e2e � y\�chtq � y:|�wb{
�
h��d � yu� � y �

� y\�%�k<wter��\q<ws�@r��\qg�	�%�l	ygr�m)wghgl%zg{�hc�Kd	x
�
�tk\p<k	h@r��tqGhgq6d2lg|~wb{

�
h

�
r��\q<w���2ogr�p&hs�Gw\q�m	p<k�z��

�
�

�
�&�2�\�#�kgntp<k�2ogr�p&hs� �gk	rgq\p#z��

�
�	�#�r��\q<ws�@�\�<r��tq�	�r��\q � r��tqg�\m�wtl�	#z&���<�t�<r��\q����d l	ygr�m�wghgl%z2{ hc�6d��#i �	l

�
r��\q@�sd�lu|~w4{

�
h

�
r	�\q<w��k<wge

dd �<q	�gf	r�m~f<w��<k!o2yte2f	htk�o�pgm)wgxc��m~k	r�j�f<wb{vp0lgf\��htq<r�m�p<f	h�m~q<wd lgq<r6�s� �
�
w���q<o2h

�l6�G gy4{ 	%��pgm�z
� �
��� �xs� � y
	~lH��\k	hgf�z&�	�0�@r��\q~wb�lgq	r��@�,�

�
et�~y\f<r

��\k	hgf�z�� � �<�0�@�tk	htf�z��\� � l%z�����	�xHz����#�� y2wHz��
�
���9� � y4z��

�
����	��\k	htf�z��������tk<htf�z�� � �<���<r��gq<w4�� y2wHz����9�cj�f	�Hz���j#m�wg�tf	r j+m)w4z�� � y2w4z����'j�f	�2�gf	rg���0���#�j\o4z����!�u�	l�z������~�tk	htf�z��\�#�w2o4z����!�6xHz����#�lgq	r-m��,�

�
�g���

� gy2w4zQm
�
���0�G gy4z)m

�
��� � w2o4z)m���	Qj\o4z����#�w2o4z)m����Gw2o4zQm2� �  gyHz)m
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� �
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