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 JUXRXqJ"PVJU`���JLPR`���JDJ	� JL` Xqa IJUJ c ZlW�Ts[bJ:`kZ�c�PRJAc ena�W S PVM�
RJUXsc�JAKAZutv XqPVNbTVJ IJ Xqa�c$NQJ:[ e a$XqNb[QNbTqZlXVNQMOW�c�J
[]Z PVJUc�MOW�c�Z�W�`LJ�c Z�W�T�a�W�J�`LMOK"K ZlW�c�J S Z�P NQK S IJLc�Z�W�`LJHrO[bMOo Z�[bJHc ena�W.K ZlW�N S a$[]ZlXVJLa�P y � J
S PRM�
RJUX IJUXqZ�o�[bNbXxXVMOa$X\c ehZ�o�MOPRc a$W�J�TRXqPRa�`UXVa�PVJ�c�J `UMOK"K Z�W$c�J S Z�P\NbK S IJLc Z�W$`LJ c�N
� IJUPVJLW!XVJ c�J
`LJU[Q[bJ S P IJLTVJUW!X IJLJ}JLW�[bNbXVX IJLPVZlXqa�PRJ&NbW!X IJLr�PqZ�W!X [fehZ�` XqNbMOWDc e a�W�c�JLr�P IJ�c�J�[bNQo�JLP�X IJ�PRJLc�M�W�c Z�W!X S MOa�P�[QZ
P IJLZ�[QNbTqZlXVNQMOW1c�J\XltZ�`���JUTsNbK S [QNQ~�a ZlW�X�a�W�J"NQW!XqJUPqZ�` XqNbMOW JLW!XqPRJA[bJ\PVMOo�M�XdJ XsTRMOWHJLW!j�NQPVM�W�W�JLK"JLW!X y

 JUXRXqJ IJUXqa$c�J S PVM S MOTVJ&Z�a�TRTVN�a�W W$MOa$jOJU[ JUT S Zl`LJ�c enM S IJLPqZ XqNQM�WAc�aA`LMOW!XVP tMO[bJLa�PU�p[fenJUT S Z�`UJ���TVa�P��=Z�`LJl�
c IJ�� W�N YZH[fehZlNQc�JDc$JLT"NQW��GMOPRK Z XqNQM�W�T��GMOa�PRW�NQJUT S Z�P:[QJ�`LZ S XqJUa�P:c�J��GMOPV`UJ y+� JUT S Z�PqZlK YJ XqPVJUT:c�J
`LM�KAKAZ�W�c�J�TRMOW!X IJ X�Z�o�[bNQT S MOa�P"c�JLa�� XltZ�`���JUTAX�� S Nb~�a$JLT c ena�W+K ZlW�N S a$[]ZlXVJLa�P\`UMOKAKAZ�W�c IJ JLW
�GMOPR`LJ���TRMONbX [bJH`UMOW!X�Z�` X1NbW�NbXVN]Z�[&c e a�W�JHTVa�P��=Z�`LJ�JUX a�W?TRa�Nbj�Ndc�JH`LMOW!XVMOa�P JLW�� c�NQK"JLW$TVNQM�W�T y
� JLT S ZlPqZ�K YJUXVPVJLT c�J `LMOK"KAZ�W�c�J�TVMOW!X�c IJ�� W�NQT TRJL[bMOW0a�W�J'Z S$S PVM�`���J'Z�W Zl[���XqNb~�a$J1o Z�T IJLJ TRa�P
[ e M S XVNQK"NQTVZlXqNbMOW c�J�c�N jOJUPVT�`UPVNbX YJLPRJLT�c�J S JUP��GMOPRK Z�W$`LJ IJ jlZ�[Qa IJUT�JUW TVNQKxa�[]ZlXVNQMOW y&� J�T���TRX YJUKAJxc�J
`LM�KAKAZ�W�c�J�JLTRXmJUW�TVa$NbXqJdNbK S [QZ�W!X IJ&c Z�W�T a�W�K"Mpc YJL[QJ�TVNQKxa�[]Z�W!X�a�W�PVMOo�M�X T IJLPVNbJL[ YZ��\c�JUrOP IJUT c�J
[QNbo JUPRX IJmZ�a�~�a�JL[_MOW"NQK S MOTVJ [bJLT XltZ�`��$JLT�c IJL`LPRNbXVJLT�`LN
��� Z�a$X y � W�� W �p[fe IJ Xqa�c�J S PRM S MOTVJi[ e a�W�N
� `kZlXVNQMOW
c�JUT�c�N jOJLPRTVJUT Z�W Z�[
��TVJLT J	� JL` Xqa IJUJLT�Z�as`LMOa�PRT�c�a S PVM�
RJ X JUWxj�a�J�c e a�W\Zl[QrOMOPRNbXV��KAJ c$J�`LM�W�`LJ S XqNbMOW
c e a�W�J}`LMOK"KAZ�W�c�J�r�[QMOo Zl[QJ�c e a�W K ZlW�N S a$[]ZlXVJLa�P�JUW S MOTRNbXqNbMOWDJ X&JUW �GM�PV`LJ y

� Z�TRMOW 	 NQ`���JU[ � ZlK�o JUPRX 
 [ IJUKAJUW!X � MOTRTVJU[QNQW
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� J XqNbJLW�TDXVMOa$X c ehZ�o�MOPRc YZ;PRJLK"JLPR`LNQJUPDK"MOW0c�NQPRJL` XqJLa$PL��K"MOW�TRNQJUa�P 
 [ IJLK"JLW!X � M�TVTVJU[QNbW � S MOa$P
TVM�W+TRa S�S MOPRX:NbW�`LMOW$c�NbXVNQMOW�W$JL[�XVMOa$XAZ�a [QM�W�r c�J�K Z PRJL`���JUPV`���J y0� M�W JUW�`kZlc�PVJUKAJUW�X �Ga$X:c�JUT
S [ba�TxJUW�XV��MOa�TRN]Z�T�XqJUTL��TVMOW;TRMOa$XVNQJLW�`UMOW�T�X�Z�W!Xk� XqZ�W!X\Z�a�W�N jOJLZ�a;K"MOPqZ�[�~�a�JDTRa�P�[QJ S []ZlW;c�JD[QZ
PVJU`���JLPR`���J y�� PVM S TRMOa$jOJUW!Xk��c�J�W�MOT 
RMOa$PVTL�p[ enZkj�ZlW�`LJUKAJUW�X�c�J�[QZsTV`UNQJUW�`LJ�JUTRX o$N]Z�NbT IJ S Z�P�[bJ�c IJUTVNbP
c�J S PVM�c�a�` XqNbMOW'JUX}c�J"PVJLW$c�JLK"JLW!X yD
 [ IJUKAJUW�X � MOTVTRJL[bNQW'JLT�Xxa�WHc�J:`LJUa ��~�a�N �GMOW!X IJ jOMO[ba�JLPd[QZ
TV`UNQJUW�`LJ�JUW TRXVNQK�a�[QZ�W!X�[fenNbW!X IJLPLtJUX�JUX [bJ�rOM�tapX�c$a TqZkjOMONbP y�� JLa c�J�r�JLW�T�M�W�X�[]Zx`���Z�W�`LJ�c ehZkj�MONQP�JLa
a�W KAJUW!XqMOPmZ�a$TVTVN�NbW�X YJLrOPRJ�c Z�W�Tm[fenJ �$JUPV`UNQ`LJdc�JdTVZ S PRM �GJLTRTVNbMOW y

| JDTVNbW�` YJUPVJUT\PVJLK"JLPR`LNbKAJUW�XVT�Z�a$TVTVN YZ1KAM�W;`LM ��c�NQPRJL` XqJLa$PL� | JLW$NQT � Z�W�`UMOa�P�Xk� JLW!XVPVJ Z�apXqPVJUT
S MOa�P�K�enZkjOMONbP KANbT�TRa�P�[]Z S NQT�XqJmc�J�[QZ�`LMOK"K ZlW�c�J S Z�P�NQK S IJLc�Z�W�`LJ y�� MOW Z S�S PRMp`��$J&o�NbMO[QM�rONQ~�a�J
JUX�T���TRX IJLK"NQ~�a�J�c�Jx[]ZAPRMOo�M�XqNb~�a$J �Ga$X�a�W�J�TRMOa�PV`UJ�KAZ�
RJLa�PRJ S MOa�P�[QZ S [ba S Z�P�X�c$JLT�NQc IJLJLT�c�NQPRJL`��
XqPRNQ`UJLTmc�Jd`LJ XVXqJdPRJL`���JUPV`���J y

	 JLPR`LN Z�a �D`LM S Z�NQW�T c$a [QZ�o�MOPqZlXVMONQPRJ�c�JdPRMOo MlXqNQ~�a�J S MOa$P [ e NQW!X IJUPLtJUX S MOP�X IJ YZ\KAZ�PVJL`��$JLPV`��$J��
K�tJLK"JATRN�`UJUXVXVJDc�JUPVW�N YJLPVJAPVJU[QJUjlZ�N Xxc ena�W(c�MOKAZ�NQW�J S JLa;J � S [QMON X IJAZ�a;[]Zlo(JUXL� c�NbTVMOW�T ��[bJ�� ZlTVTVJ��
JLW$W�a �!Z�W!X S MOa�Pd`LJUPRXqZ�NQW�T y � enJUT S YJUPVJA~�a$J K"MOWHXVPqZkjlZ�NQ[ [bJLa�PdTRJLPqZ S PVM ��X�Z�o$[QJ"c ena$W�J �=Z��`LMOW�MOa
c e a�W�J�Z�a$XVPVJ'c Z�W�T [QJ �Ga$XVa�P y 	 JUPV`LN}Z�a$TVTVN S MOa�P�[QJUa�P�Z�NQc$JHNbW�JLT�XqNbK Z�o$[QJ JUW?P IJ S M�W�c Z�W!X YZ
K"JLT\~�a�JLT�XqNbMOW�T:TVMOapjOJLW!X"o�N��kZ�PRPVJLT\[bMOPVTxc�J�KAJUT�c IJLK tJL[ IJLT:ZkjOJU`�[fena$W�Nbj�JLPVTxc�J�[ e NQW��GMOPRK Z XqNQ~�a�J y
^�NbW Z�[QJUKAJUW!Xk�	
RJmjOMOa�c$PqZ�NbT�c IJUc�NQJUP�`LJ�K IJLK"MONbPVJ YZ}K Z �=Z�K"NQ[Q[bJ�� S [Qa�T S P IJL`UNQT IJUKAJUW!X YZd[]ZdK IJUKAMONbPVJ
c�J KAM�W S YJUPVJl��c IJL` IJLc IJ1JLW �k�O����y+� enZ �!Z�W!X Zla�`La�W$J1NQc IJLJ�c�J1`UJ�c$MOW!X KAZ PVJL`��$JLPV`��$J S Z�PV[bJ��
[QJUa�P"`LMOW�TRNQc IJUPqZlXVNQMOW+JUX [bJLa�P � JUPRX IJ�jpNbT�� YZ���j�NQT:K"MOW+XVPqZkjlZ�NQ[mW e JLW0TRMOW!XD~�a�J S [Qa�TA[QMOa Zlo�[QJUTAJ X
Z S�S P IJL`UN IJUJLT y�� [QT TRMOW!Xi[]Z S PRJLK"N YJLPRJ�KAMlXqNbjlZlXVNQMOW c�JdKAMOW�c IJUTVNbP c�Jd`LMOW�W�Zut vbXVPVJ y
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RJLa c�Z�W�T�[bJLT&JLW�rOPRJLW ZlrOJLT�J X�c�a1KAM�c YJL[bJsc$J �GPVNb`UXVNQMOW TRXqZlXqNb~�a$JxJUX

c���W Z�K"NQ~�a�J�c�J 
 MOa$[QMOK�o y�ysy}y}ysy}ysy}ydysy}y}ysy}ysy}y}ysy}ydysy}ysy}y}ysy � � N
�xy � � M�o M�X�T IJLPRNQJU[ YZ ��c$c�[ ymy}ysy}ysy}y}ysy}ysy}ydysy}y}ysy}ysy}y}ysy}ydysy}ysy}y}ysy � � �
�xy � � ��TRX YJLK"J IJU~�a$NbjlZ�[QJUW!X y y}ysy}ysy}y}ysy}ysy}ydysy}y}ysy}ysy}y}ysy}ydysy}ysy}y}ysy � � �
�xy � � a�P��=Z�`LJdJLW ��c�NQK"JLW$TVNQM�W�T yHysy}y}ysy}ysy}ydysy}y}ysy}ysy}y}ysy}ydysy}ysy}y}ysy � � �
��y � � [Q[QN S TVJ�c�JdPqZ�Nbc�JLa�P y ydy}ysy}ysy}y}ysy}ysy}ydysy}y}ysy}ysy}y}ysy}ydysy}ysy}y}ysy � � �
��y � � Z�PVNQZlXqNbMOWDc�JUTmJL[Q[bN S TRJLT c�JdPVZ�NQc�JUa�P TVJU[QMOW�[QZ:`UMOW�� r�a�PqZlXVNQMOW y y}ydysy}ysy}y}ysy � � �
��y � 	 M�c�N�� `LZlXqNbMOW c�JUTiJU[Q[bN S TRJLT c�Jdr ��PqZ XqNQM�W S Z�Pma�TqZlrOJdc�Jd[]Z�PVJUc�MOW�c�Z�W�`LJ y y}y}ysy � �$�
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� MOPVTR~�a�J��dZ�PVJU[ 
 Z S J��_�&Zla$XqJUa�P W Z Xqa�PVZ�[QNbTRXqJ�Xq`�� YJL~�a�J c�a0c IJLo�a$X c�a4TRN YJL`U[QJl� a$XqNb[QNQTVZ [QJ KAM�X
� PRMOo MlX�Z��sc Z�W�T�a$W�J�c�J�`LJLT S N YJU`LJLTU��NQ[ IJ X�Z�N X�TOta$PVJLK"JLW!X�[QMONbW c�J&TVJ�c�M�a$XqJUP�c�JLT�NQK S [QNb`kZlXVNQMOW�T�c�J
TVM�WHNbc IJLJxJUXdc�a S M�XqJUW�XVNQJU[ ~�a enJU[Q[bJ�`LMOW!XVJLW Z�N X y}� a�
RM�a�PVc e ��a�N � S JLa'c�J\K IJL`LZ�W�NbTVK"JLT�T�XqNQKxa�[QJUW�X
[ e NQW!X IJLPLtJ X}JUXs[ e NQKAZ�rONQW�ZlXqNbMOW1c�JUTx��a�KAZ�NQW$TsZla$X�Z�W!Xs~�a ena$W;PVMOo�M�X yD| J S a�NQT}[QJUT}XVPVMONbT}[bMONQT�c$JA[QZ
PVM�o M�XVNQ~�a�Jsc e � TVZOZ�` � TVNbKAM j�JUX�[QJLT&c IJLo$a$XqT�c$J�[]Z"TV`LNbJLW�`UJ�� ` XqNQM�W � MOW ZDZlXVXVPVNbo�a IJx[bJLT&~�a�Z�[QN X IJLT
[QJUT S [Qa�T jlZ�PRN IJLJUT�Z�a �"PRMOo MlXqTL�!c$J&[QZ S [Qa�T XVJLW�c�PRJ&c$JLT�`LMOK S Z�TRTVNQM�W�T 
Ra�TV~�a enZ�aAc IJLTRNQP�� Z�NbW�JLa �\c�J
`LM�W�~�a�tJUXVJ}c$J�[ e a�W�Nbj�JLPRT y�� ZlPqZ�[b[ YJL[bJLK"JLW!X YZ�`LJL[QZ$�$`UJLP�X�Z�NbW�T PVMOo�M�XVT�TVMOW!X P IJ S apX IJLT S MOa�P�[bJLa�PRT�`kZ��
S Z�`UNbX IJLT S � ��TVNQ~�a�JUT�J �$`UJ S XVNQMOW$JL[Q[bJLTU� S MOTRT IJLc�Z�W!X�a�W$J �GM�PV`LJmJ X�a$W�Jmc�J���X IJUPVN X IJi~�a$JiW$MOa�T S Z�a$j�PVJUT
��a�KAZ�NQW�TmW�J S JLa$j�JLW!X�~�a�J}PLtJ jOJLPic enZkjOMONbP y � Z�Pm`LMOW!XVPVJ��_c�J}W�MOT 
RMOa�PRTL� YZ:[ enZ�a�o�Jdc�Jd[ enZ�W � NKNKN �
[]Z P IJkZ�[bNbX IJ\JUTRX}XqMOapXxZla$XqPRJ yD� e NQK S PVJUTVTRNQMOW�W�Z�W!XqJ:`LMOK S [bJ��pNbX IJ:Z�TVTRNQM�`LN IJUJ YZ [QZ�`UMOW�`UJ S XVNQMOW�JUX YZ
[ e a$XVNQ[QNbTqZlXVNQMOW c e a�W'PVMOo�M�X �=ZlNbX�~�a�J:[ e ��a�KAZ�NQW JUTRXdJUW�`LMOPRJ:K Z t v XqPRJxc�J\[QZDK Z�W$N S a�[QZlXqNbMOW yd| Z�W$T
[QJ�c$MOK ZlNQW�J�c$J�[ e NQW�c�a$TRXqPRNQJl��[]Z S [ba S Z�P�X c�JUT&PRMOo MlXqT TVJUPRj�JLW!X YZ\[fenJ � IJU`La$XVNQMOW c�J�X tZ�`���JLTiTVNbK S [QJLT
JUXsP IJ S IJUXVNbXVNbjOJUTsM YaH[QJ:W�N jOJLZ�a(c e NQW!XVJLPqZl`UXqNbMOWHJLW!XqPRJAa�W�K ZlW�N S a$[]ZlXVJLa�P�J XxTRMOW(JUW�j�NbPVMOW�W$JLK"JLW!X
JLT�X YZ�TVMOW S [ba�T�o ZlT y�� JLT PVM�o M�XVT�a$XVNQ[QNbT IJUT�c Z�W$T [QJLT�JLW!j�NQPVM�W�W�JLK"JLW!XVTi�$MOTRXVNQ[QJUT YZ�[ e tJUXVPVJ���a�KAZ�NbW
`LM�KAK"J�[ e JLT S Z�`UJ���[QJ �GM�W�c:c�Jm[ e Mp` IJkZ�W\M Ya\[bJLT JLW!j�NQPRMOW�W�JUKAJUW!XqT�PqZ�c$NQM!Z�` XqN
�GT TVMOW!XL�![]Z S [ba S Z�P�X�c�a
XqJUK S TL� JLTV`U[]ZkjOJUTxc e a�W�M S IJLPVZlXqJUa�P}[QJLTd`UMOKAKAZ�W�c�Z�W!X YZ c�NbTRXqZ�W�`LJ yD��IJkZ�W�K"MONbW�TL��[]Z PRMOo MlXqNQ~�a�J
JLT�X JLW S [QJLNbW c IJ jOJU[QM S�S JLK"JLW!XL��[QJUT�KAZ�W�N S a�[]ZlXVJLa�PRT�c$JUjOJUW Z�W!Xmc�J S [Qa�T�JLW S [ba�T S MO[���jlZ�[bJLW!XqT�JUXk�
S Z�P [bJ �=Z�NbXmK tJLK"J��pNQW�c IJ S JLW�c ZlW�XVT&c$J}[bJLa�PRTm`LP IJLZlXqJUa�PVT y

g&W c$MOK ZlNQW�J S ZlPRXqNb`La�[bN YJUPVJLK"JLW!XiP IJU`LJUW�X�JUX�Z�`UXVN���JLTRX�`LJU[Qa�N�c�J}[]Z:`LMOK"KAZ�W�c�JdJLW �GMOPV`UJsc�JUT
PVM�o M�XVT�KAZ�W�N S a�[]ZlXVJLa�PRT y}� J�K"M�X�Xq`�� YJL~�a�J � PVM�o M�XqZ��DTRNQrOW�N
� J�`UMOPRj IJLJ\M�a XqPqZkjlZ�Nb[ y g&W XVPqZkjlZ�NQ[
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JLT�X J	� JL` Xqa IJ�[bMOPVTR~�a enNb[ �AZ IJU`�� Z�W�rOJ�c e IJUW�JLPRrONQJ�JLW!XqPRJ�a�W T���T�X YJLK"J�JUX�TVMOWDJUW!jpNbPVMOW$W�JLK"JLW!X y�� PL�
[QJUTxKAZ�W�N S a�[]Z XqJLa$PVTdMOW!X�XqM�a$Xxc ehZ�o�MOPRc IJUX IJA`LMOW �`La�T S MOa�Psc�JLTsXltZ�`���JUT�c�J S MOTRNbXqNbMOW�W�JUKAJUW!XxJ X
[QJUT�Z�PR`���NbXVJL` Xqa�PRJLT�c$J�`LMOK"KAZ�W�c�JiJLW �GM�PV`LJiXqPVZ�NbXVJLW!X�[bJLT�XltZ�`��$JLT c e NQW!XqJUPqZ�` XqNbMOWA`UMOK"KAJia�W�J�J � �
XqJUW�TVNbMOW1c$Jx[]Z\`UMOKAKAZ�W�c$JsJUW S MOTVN XqNQM�W y 
 JsK IJUKAMONbPVJ�c�JsPVJU`���JLPR`���J S P IJLTVJUW!XqJ�a�W$J�Z S�S PVM�`���J
c�JA`LMOK"K ZlW�c�J:o Z�T IJLJ TRa�Px[QZ W�ZlXqa�PRJ K�tJLK"J:c�JLTsNQW!XqJUPqZ�` XqNQM�W�TsJUW!XqPVJAa�W;PRMOo MlXsJ XxTRMOW;JUW�j�N �
PVM�W�W�JLK"JLW!X y � W�T S NbP IJUJ�[]Z�PRrOJLK"JLW!X�c�JLT�T���TRX YJUKAJUTmc�J�`UMOW!XqP tM�[QJ�o�NbMO[QM�rONQ~�a�JUTL��JL[b[QJ S PVM S MOTRJ�JLW!XqPRJ
Z�a$XVPVJUT�[ e a$XqNb[QNbTqZlXVNQMOW�c e a�W c�JUrOP IJ�c$J�[QNbo JUPRX IJsPVJUc�MOW�c ZlW�X YZ []ZAX tZ�`���J YZDJ�� JU`UXVa�JLP S MOa�P �=Z�NQPRJx[QJ
S MOW!X JLW!XVPVJ�`UMOK"K Z�W$c�J�JUW S MOTVN XqNQM�WsJ X�`UMOKAKAZ�W�c$J�JUW��GMOPV`UJ��O`UJUXRXqJ�c$JLPVW$N YJLPRJ IJ X�Z�W!X �GM�W�c Z�K"JLW �
X�Zl[QJLK"JLW!X�c�N�� IJLPRJLW!XqJ�c$J�TVMOW S P IJLc IJL`LJUTVTRJLa�P yx� enZ�[QrOM�PVNbXV��K"J}c$J�`LMOK"KAZ�W�c�J}JLT�X�`LJU[Q[QJsc�NbXVJ S ZlP
NQK S IJUc Z�W�`UJ�� S PVNQW$`LN S Z�[QJUKAJUW�X}c IJ jOJU[QM S�S IJLJ S ZlP � J j�NQ[Q[bJ � MOr!ZlW(c�a 	 Z�TVTVZ�`���a�TVJ XVXqT � W�T�XqN Xqa$XVJ
M � � JU`���W�MO[bMOr � y 
 JUXVXVJ�Z�PR`���NbXVJL` Xqa�PRJ�Z S M�a�P S ��NQ[bMOTVM S ��NQJ�c�J&`UMOK"K Z�W$c�JLP [QZdPRJL[QZlXqNbMOW:JLW!XqPRJ&[QZ
S MOTVN XqNQM�W1c�a KAZ�W�N S a�[QZlXqJUa�PmJUX�c�JxTVMOW JUW�j�NbPVMOW�W$JLK"JLW!Xk� J X�W�M�W [QJLT �GMOPV`UJLT�c enNbW�XVJLPVZ�`UXVNQMOW�~�a$N
JLW P IJUTVa�[ XqJUW�X y

� J S JUPVK"NQJLP `�� Z S NbXqPRJ�c�J `UJ�K IJUKAM�NQPVJ S MOPRXVJ�TVa�P [bJLT c$NbjOJUPVTRJLT�Z�PR`���NbXVJL`UXVa�PVJUT c�J `LM�KAKAZ�W�c�J
JLW �GM�PV`LJ�J��pNQT�X�Z�W!XqJUT y�
 JLTmZ S�S PVM�`���JUT Z�NQW$TVN ~�a�J�[QJLa$PVT ZkjlZ�W!X�Z�r�JLT�J X NQW�`UMOW!j IJLW�NbJLW!XqT�PRJLT S JU`UXqN
�GT
TVM�W�Xdo$PVN YJ jOJUKAJUW�X�J�� S M�T IJLT y�| J�`UJLT�MOo$TVJLP�jlZlXqNbMOW�TL� MOW XqNbPVJ�JUW�TVa�N XqJ�[bJLT�`LZ�a�TRJLTdTVMOa$T���
VZl`LJLW!XVJLT
c�JUT S PRMOo�[ YJUKAJUT:PVJLW$`LMOW!XqP IJLTU� TVMON XA[QZ W ZlXqa$PVJ c�J�[QZ �GM�PV`LJ�XqJU[Q[bJ ~�a$J S JLP �`Ua�J S Z�P"[QJ�T���TRX YJLK"J
c�J `UMOKAKAZ�W�c$J JUX�[QJ1W�Nbj�JkZ�a8c e M S IJUPqZlXVNQMOW8c�J `UJHc$JLPVW$NQJLP y ^�NbW Z�[bJLK"JLW!Xk�mMOW8NQW!XVPVM�c�a�NbX [QJUT
�GMOW�c$JLK"JLW!XqT�XV� IJLM�PVNQ~�a�JUT�c�J&[]Zs`UMOK"K Z�W$c�J S Z�P�NbK S IJUc Z�W�`UJ�J X�`LM�KAK"JLW!X�TVMOW�Z S$S PVM�`���J�j�NQJUW!X
S Z�[b[QNbJLP Z�a � S PVMOo$[ YJLK"JLT�TVa�TRKAJUW�XVNQMOW$W IJLT y�| J�`LJUT �GM�W�c�JLK"JLW!XVT Xq� IJUMOPVNb~�a$JLT c IJU`LMOa�[bJ�a�W:`LM�W�`LJ S X
XqP YJLTmNQK S MOPRXqZ�W!Xk�$`UJL[ba�N�c�Jd[]Z�c���W ZlKANb~�a$J IJU~�a�NbjlZ�[bJLW!XqJ y

� J TVJU`LMOW$c;`�� Z S N XqPRJAc�NbTV`Ua$XqJAc�JLT}`LMOW$TVNQc IJLPqZ XqNQM�W�TsK"M�XVNbjlZ�W!Xd[QJ"`���MON �Hc ena$W�J c���W ZlKANb~�a$J
IJL~�a�N jlZ�[QJUW$XqJ YZHNbK S MOTRJLP"Z�a PVMOo�M�X y0� W S P IJUTVJUW�XVJ [QJUT:`LMOW�TRNQc IJUPqZlXVNQMOW$TAc�J o Z�TRJ Z �!ZlW�X"XqPVZ�NbX
Z�a4c$JLrOP IJ1c�J�� J��pNQo$NQ[QN X IJ PRJL`���JUPV`�� IJl��c�J�[]Z'W ZlXqa$PVJ1c$JLT S JLP�Xqa�PRo ZlXqNbMOW�T"PVJUW�`LMOW!XVP IJLJUT [QMOPRT:c�J
[ e NQK S [QZ�W!X�ZlXVNQMOW S � ��TVNb~�a$J}c$a T���TRX YJLK"J�c�J�`LMOW!XVP tMO[bJ y�� W NQW!XVPVM�c�a�NbX�JLW�TRa�NbXVJ�[QJ�`LMOW�`UJ S Xmc$J�PVJ �
c�MOW$c Z�W�`UJ JUX�MOW\c IJUKAM�W�XVPVJ�TRMOW:NQK S M�PRX�ZlW�`LJ�c Z�W�T [bJ�`LM�W�XVP tMO[bJ�K"M�XqJUa�P ��a�KAZ�NQW y Y� [QZ�[Qa�K"N YJUPVJ
c�J�`LJUT�`LM�W�TVNbc IJLPVZlXqNbMOW�TL� MOW S PVM S MOTRJ�a�W$J �GMOPRKAJ�c�J�c���W Z�K"NQ~�a�J IJL~�a�N jlZ�[QJUW�XVJ�NQW!X IJUrOPqZ�W!X [ enZ�`UXVNQMOW
c�a c�JLr�P IJdc�Jd[QNbo JUPRX IJ�PRJLc�M�W�c Z�W!X y�� W�Z�K YJUW�J S Z�P [QZ:TRa�NbXVJ�[]Z\c IJ�� W�NbXVNQMOW�c�Jd[fenJUT S Z�`UJ���TVa�P��=Z�`LJl�
c�NbPVJL` XqNbMOW�T�TRJL[bMOW [QJUTV~�a�JU[Q[QJUT�[QZAPVJUc�MOW�c�Z�W�`LJ�Z�rONbX y�
 J X�JLT S Z�`UJ\JLTRX�c IJ	� W$N�TVJU[QMOW1[ e MOPVNbJLW!X�ZlXVNQMOW
c�Js[]Z\TVa�P��=Z�`LJsJUX�J�� S [QM�NbXqJd[bJ S PVNQW$`LN S J}c�Jsc �pW�Z�KANb~�a�J IJU~�a$NbjlZ�[QJUW!XqJdc Z�W�T&[ e NQK S M�TVNbXVNQMOW c ena$W�J
c���W Z�K"NQ~�a�JdNbTVM�XVPVM S J�Z�a K ZlW�N S a$[]ZlXVJLa�P y

� Jx`�� Z S NbXqPRJ�� S P IJLTVJUW!XqJ�[bJLTiTVNbXVa ZlXVNQMOW�TmM Ya [QJdT���T�X YJLK"J�PRMOo MlX���`UMOW!XqPutMO[QJUa�P JLT�X IJUXVa�c�N IJ yi� W



�

c IJ�� W�NbX�c�JUa �:XltZ�`��$JLT S MOa�P�[QJUTV~�a�JU[Q[QJUT�[QJLT S Z�PVZ�K YJUXqPRJLT�c�Ji`LMOW!XVP tMO[bJ&TRJLPVM�W�X�c IJ�� W�NQT y�
 JLT�XltZ�`���JUT
TVM�W�X r IJUW IJLPVZ�[QJUT�JUX�X�� S NQ~�a�JUT c ena�W}PVM�o M�X NQW!XqJUPqZ�rONbTVTVZ�W!X Z j�JL`�TVMOW}JLW!j�NQPRMOW�W�JUKAJUW!X y � W S P IJLTVJUW!XqJ
Z�a�TRTVN [QJUT�c�N
� IJUPVJLW!XVT�K"Mpc YJU[QJUT&a$XVNQ[bNQT IJUT S MOa$P&[QZ"c IJ XqJUPVK"NQW ZlXVNQMOW c�Js`LJLT�r!Z�NQW$T ym� ehZ S�S PVM�`���Jsc�J
c�JUTVNQr�W IJUXVa�c�NQZ�W!X�[bJ T���TRX YJLK"J(JUW?TVNbK�a�[QZlXqNbMOW �m[QJUT c$N�� IJLPVJUW!XqJLT�`LMOK S MOTqZ�W!XVJLT�JUX�`LMOW$c�NbXVNQMOW�T
c enZ S�S [bNQ`LZlXqNbMOWDc�Jd`LJUT&c$JLPVW$N YJLPRJLTmTVM�W�X�Z�a�TRTVN�c IJU`LPRNbXqJUT y

� a}`�� Z S N XqPRJ � �uMOWdJ�� S M�TVJ�[QJLT�K IJUXV��M�c�JLT�a$XVNQ[bNQT IJUJLT S MOa�P [QZ c IJUXVJLPVK"NQW�ZlXqNbMOW�c�JUT S Z�PqZ�K YJUXVPVJUT
c�Ji`LMOW!XVP tMO[bJ S MOa�P�[fehZ�`U`LMOK S [bNQTVTRJLK"JLW!X c�Ji[]Z S PRJLK"N YJUPVJ XltZ�`��$J y � Zd`LMOK"K ZlW�c�JmW�MOW ��[QNbW IJkZ�NbPVJ�W�J
c�N S MOTVZ�W!X S Z�Tdc e MOa$XqNb[QTdc�J:`LM�W�`LJ S XqNbMOW � MOW �GM�PVK�a�[bJ\a�W S PVMOo�[ YJLK"J\c e M S XqNbKANbTqZlXVNQMOW IJ jlZ�[Qa ZlW�X
[]Z S JUP��GMOPRK ZlW�`LJsc�a T���T�X YJLK"J�JUW �GMOW�`UXVNQMOW�c�JLT S Z�PqZlK YJ XqPVJUT y�� W1c IJ	� W$NbX�JUW�TVa$NbXqJx[QJLT&`LPRNbX YJUPVJUT
c�J S JUP��GMOPRK ZlW�`LJ a$XqNb[QNbT IJLT:c ZlW�TA[bJ S PVMOo$[ YJLK"J c enM S XqNbKANbTqZlXVNQMOW y � enZ�PV`���N XqJU`UXqa$PVJ S Z�PRXVNQ`La$[QN YJUPVJ
c�J'[]Z;`UMOK"K Z�W$c�J S Z�P NbK S IJUc Z�W�`UJ W�J'PVJUTRXqPRJLNbrOW Z�W!X S Z�T�[QJUT r!Z�NbW�T YZ�c�JLT�`LM�W�TRXqZ�W!XqJLTU��[QJUT
�GMOW�` XqNbMOW�T"`LMOW�T�XqN Xqa Z�W!XA[QJUT"rOZ�NQW�T"TVM�W�XAJLW$TVa�N XqJ IJ X�Z�o$[QNQJUT y0� JUT P IJUTVa�[ X�ZlXVTAc$J�[fenM S XqNQK"NQTVZlXqNbMOW
TVM�W�X PqZ S�S MOP�X IJLTU��Z�NQW$TVN�~�a$J [QJLT�P IJLTRa�[bXqZlXqT�c�J�TVNbK�a�[QZlXqNbMOW�T�jOJLW�Z�W!X�Z S�S a���JLP�[QJUT S MONQW!XVT c�NQTR`La$X IJLT y
� W�� W ��MOW XqNQPRJd`LJLP�X�Z�NbW�JLT&`LMOW$`L[Qa$TVNQM�W�T&~�a ZlW�c YZ"[]Z��GMOPVK"Jdc�JLT S Z�PqZlK YJ XqPVJUT&c$Js[QZ"c���W ZlKANb~�a$J
IJL~�a�N jlZ�[QJUW�XVJdJUXi[ e NQK S M�PRX�ZlW�`LJ&c�Jd[]ZxXqPVZ�
RJL` XqMONbPVJ�j�NQP�Xqa�JU[Q[QJ y
� J\`�� Z S N XqPVJ O JLTRXd`UMOW�TVZ�`LP IJ YZD[ e IJUX�Zlo�[QNbTVTVJUKAJUW!X�c�JUT}rOZ�NQW�T S M�a�P�[ enZ�`UMOK S [QNQTRTVJUKAJUW�X&c�J\[QZ

TVJU`LMOW$c�J XltZ�`��$J y3� Z(W Z Xqa�PRJ c�J `UJUXVXVJ1XltZl`���J W�MOa$T S JUPVK"JUX c�J c IJ jOJL[bM S�S JLPDa$W4KAM�c YJU[QJ c�J
c���W Z�K"NQ~�a�J IJL~�a�NbjlZ�[bJLW!XqJs[QNbW IJkZ�NbPVJ y�
 JxKAM�c YJL[bJsJUTRX S P IJLTRJLW!X IJl��Z�NQW$TVN ~�a$J�[QJUT�`LM�W�c�NbXVNQMOW$T&c ZlW�T
[QJUTV~�a�JU[Q[QJUT�`LJ�K"M�c YJL[bJ�TLenZ S�S [QNQ~�a�J y�� enM S XqNQK"NQTVZlXqNbMOW"c�a�`�� Z S N XqPVJ S P IJU` IJLc$JLW!XiJLTRXmPRJ S PRNQTRJ���`UJUXVXVJ
�GMONbT�JLW apXqNQ[bNQTVZ�W!X�[QZAK IJUXq�$Mpc�Jxc�J�`LM�KAKAZ�W�c�Js[QNbW IJkZ�NbPVJdc�a [bNQJLa1c�JLT S tMO[QJUT yd� JLT�`UPVN X YJLPRJLT�TRMOW!X
KAZ�NQW!XqJUW Z�W!Xsc IJ	� W$NQT}JLW �GMOW$`UXqNbMOW(c$JA[fenJUK S [QZ�`LJUKAJUW!Xsc IJLTVNbP IJAc�JLT S tMO[QJUTsc$a;T���TRX YJLK"JDc Z�W$Tx[QJ
S [QZ�W2`UMOK S [QJ��pJ y?� JLTAP IJUTVa�[ X�ZlXVT c�J [fenM S XqNbKANbTqZlXVNQMOW;TRMOW!X S P IJLTVJUW!X IJLT J XD[bJLa�P"c�NQTR`La�TRTVNbMOW4JLT�X
Z S�S a�� IJLJ S Z�P�c�JLT TRNQK�a$[]ZlXVNQMOW�T�c�a T���TRX YJUKAJ�JLW P IJ S M�W�TVJ�[bNQo�PRJ y ^ NQW Z�[bJLK"JLW!Xk��MOW S P IJLTRJLW!XqJ�a$W�J
TVJU`LMOW$c�J�TVNbK�a�[QZlXqNbMOW�c�a T���T�X YJLK"JxNb[Q[ba�TRXVPqZ�W!XiTqZ"`kZ S Zl`LNbX IJ YZ"TVa�N jpPRJxa�W1TVNQr�W Z�[�TVNbW�a�TVM�� vbc Z�[ ym| J
`LJ X�J �pJLK S [QJl��M�WAXqNbPVJ `UJLPRXqZ�NQW$JLT�`LMOW�`U[Qa�TRNQMOW$T�~�a ZlW�c YZd[]Z�W ZlXVa�PVJic�Ji[ e NQK S IJLc ZlW�`LJ c�aAT���TRX YJLK"J
c Z�W$T�TVMOW1c�JLrOP IJ�c�Js[QNQo�JLP�X IJ}PVJUc�MOW�c ZlW�X yd
 J S PRMOo�[ YJLK"Jsc IJUKAM�W�XVPVJxZ�a�TVTRN []Z S MOTVTRNQo�Nb[QNbX IJdc ena$W�J
IJUj�JLW!Xqa$JL[Q[bJ �GM�PVK"J�c e NQK S IJLc ZlW�`LJdr IJUW IJLPVZ�[QNbT IJLJ S MOa�P [bJLTmc�JUa ��XltZ�`��$JLT IJUXqa$c�N IJUJLT y
� J c�JLPRW�NQJUP `�� Z S NbXVPVJ TRJ S PVM S MOTRJ c�J c IJLK"MOW!XqPVJUP [fenNbK S [QZ�W!X�ZlXVNQMOW c�a2`LMOW!XqPutMO[QJUa�PDTRa�PD[QJ

K"Mpc YJU[QJ}c���W Z�K"NQ~�a�J�c$a PVMOo�M�X y�
 J�c�JLPRW�NQJUP�JLT�X�TVNbK�a�[ IJxJ	� JL` Xqa ZlW�Xda$W�JxXltZl`���J�rO[bMOo Z�[bJs`UMOK �
S MOT IJUJAc�JUTdc�JLa �HTRNbXVa ZlXqNbMOW�T IJUXVa�c�N IJLJLTdc ZlW�Td`LJUXRXqJ"PVJU`���JLPR`���J y�
 J XxJUTVTVZ�N S JUPVK"JUX}Z�a�TRTVN�[ e NQK��
S [QZ�W$X�Z XqNQM�W2c�a0`UMOW!XqP tM�[QJLa$PDM S IJUPqZ�W!X c ZlW�T [ e JLT S Z�`LJ ��TRa�P��=Z�`UJ y7� W0a$XqNb[QNQTRJ�a$W�J K IJ Xq��M�c�J�c�J
c IJ XqJLPRKANbW ZlXVNQMOWAc�J�[ e MOPRNQJLW!XqZlXqNbMOWA[bMp`LZ�[QJic�J�[QZsTRa�P��=Z�`UJ�c�J�`UMOW!X�Z�` X o Z�T IJLJ�TRa�P [ e a$XqNb[QNbTqZlXVNQMOW\c�JUT
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NQW �GMOPVKAZlXqNbMOW�Tsc�MOW�W IJUJLT S Z�P\[bJ `kZ S XVJLa�P"c�J �GMOPR`LJ�c Z�W�T:[bJ PVJ S YJLPVJ�c�J�[fenJ�� JU`UXqJUa�P y g&W$J c$NQT��
`La$TVTVNbMOW TVa�Pm[]Z S JLP��GMOPVKAZ�W�`UJ�rO[QM�o Z�[QJ&c�a T���TRX YJLK"JsM S IJLPqZlW�XmJUW S MOTRNbXqNbMOW JUXmJUW �GM�PV`LJdc ZlW�Tma�W
K�tJLK"J�`LMOW!XVJ���XqJic�J `LM�KAKAZ�W�c�J�TLe JLW"TVa�N Xk��Z�NbW�TVNp~�a ena�W$J&c�NbTV`Ua�TVTRNQMOW:TVa$P [QJLT `UMOW�TRNQc IJUPqZlXVNQMOW�T�c�J
[ e NQK S MOPRXqZ�W�`LJ�c$Jx[]Z\XqPVZ�
RJL` XqMONbPVJ}jpNbPRXVa�JL[b[QJ�c Z�W$T�[]Z"c IJ	��W�NbXVNQMOW c�Jx[fenNbK S IJLc Z�W$`LJ}c ena$W T���TRX YJLK"J
JUX�[ e NQW!X IJUrOPqZ XqNQM�W�c�Js`LJU[Q[QJ ��`UN c ZlW�T�[bJ S PRMp`UJLTVTRa�T�c�Jsc IJUXVJLPVK"NQW�ZlXqNbMOW�c$JLT S ZlPqZ�K YJUXVPVJLT�c�Jx`UMOK �
KAZ�W�c�Jl��J X:c�J�[ e NQK S []Z�W!XqZlXqNbMOW S � ��TVNb~�a�J�c$a+`UMOW!XqP tM�[QJLa$P y � W S PVM S MOTRJ�Zla�TVTRN [QJLT:c�JUa � `LZ�T
IJUXVa�c�N IJLT"P IJLa$W�NQT"c Z�W�TAa�W�J TVJUa�[QJ K IJ Xq��M�c�J c�J c IJUXVJLPVK"NQW�ZlXqNbMOW rO[QMOo�Z�[QJ S MOa�P:[]Z'`LM�KAKAZ�W�c�J
c e a�W K Z�W$N S a�[QZlXqJUa�P�JUW S MOTVN XqNbMOW JUXmJUW �GMOPR`LJ y
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� Z}`UMOK"K Z�W$c�Jmc�JLT�PVMOo�M�XqT�KAZ�W�N S a�[]Z XqJLa$PVT JLT�X�a$W�JiX tZ�`���J IJ S NbW�JLa�TRJ�J X�`UMOK S [QJ �$J y � ZsW Z Xqa�PRJ
� Z�apXqJLK"JLW!X�W�MOW ��[QNQW IJkZ�NbPVJ JUX�`LMOa S [ IJUJ�c�JUT IJL~�a ZlXVNQMOW$T�P IJUrONQTRTqZ�W!X�[QJi`LMOK S M�PRXqJUKAJUW!X�c���W ZlKANb~�a$J
c e a�W;PRMOo MlX �=Z�N X}~�a$JD[QJUT}XVJL`���W�Nb~�a�JLT�`U[]Z�TRTVNb~�a$JLT�c�JAc�JLTRNQrOW�c�J T���TRX YJUKAJUT\c�J `UMOK"K Z�W$c�J:W�J
S JLa$j�JLW!X�TUehZ S$S [QNb~�a$JLP�c�NQPRJL`UXVJLK"JLW!X y � W"PVJUrOPVM�a S Ji[QJUT�c�Nbj�JLPVT�X�� S JUT�c�Ji`LM�KAKAZ�W�c�JmTRMOa�T�c�JLa �
rOPVZ�W�c�JUT\`L[]ZlTVTVJUT�S `UMOKAKAZ�W�c$J JLW S MOTVN XqNbMOW;JUX:`UMOK"K Z�W$c�J JUW �GM�PV`LJ y;| Z�W$T�[QJDc$MOK ZlNQW�JAc�J
[]Z�`LMOK"K ZlW�c�JDJUW S MOTRNbXqNbMOW � `lenJUTRX�� YZ���c�NQPRJD[QMOPRTV~�a�J [bJDPVMOo�M�XxW enNbW!XqJLPVZ�rON X S Z�T:Zkj�JL`�TVMOW JUW�j�N �
PVM�W�W�JLK"JLW!XL� [bJ S PVMOo�[ YJLK"JdJLTRX�r IJLW IJLPqZl[QJLK"JLW!Xi`LM�W�TVNbc IJLP IJx`LM�KAK"JdP IJLTRMO[Qa ��o$NQJLW ~�a�Jx[bJLTmXqPVZ�
RJL` �
XqM�NQPVJUTdc���W Z�K"NQ~�a�JLK"JLW!XsJ��pNQr�JkZ�W!XqJUT S MOTVJUW!X�JLW$`LMOPRJ `LJUPRXqZ�NQW�T}c IJ�� T y�| N jOJLPRTVJUT�Z�PR`���NbXVJL`UXVa�PVJUT
MOW!X IJUX IJdP IJkZl[QNQT IJLJUTL� S JLPRKAJ XVX�ZlW�X�a�W�J�XqP YJLTmo M�W�W�J S JLP��GM�PVKAZ�W�`LJ�JUXia�W�`LMOK S MOPRXVJLK"JLW!X PVM�o�a�TRXVJ
�=Z�`UJ\Z�a � S JLPRXVa�PVo�ZlXqNbMOW�T�W$MOW ��K"M�c IJL[bNQT IJUJLT y�� NbJLW1~�a�J\[bJsK"MOa$j�JLK"JLW!X�[bNQo�PRJsc e a�W PRMOo MlX�c ZlW�T

O



M
[ e JLT S Z�`UJ\TVMON X�a�W�J\P IJLa�TRTVN XqJ\NQK S MOPRXqZ�W!XqJ}c Z�W�T�[bJxc�MOKAZ�NbW�JxJ Xd~�a enMOW ��XqPRMOa$jOJ\a$W o MOW W$MOK �
o�PRJxc enZ S�S [bNQ`LZlXqNbMOW�Tsw=TRMOa�c Z�r�J�� S JLNbW!Xqa�PRJ�Z�a �Ga�TVNb[ �_KAM�a$jOJUKAJUW�X�c�Jx`LZ�K IJLPqZlT y ybyhz � `LJxW enJUTRX S ZlT
`LJA~�a�N�c IJ	� W�N X�a�W(K Z�W$N S a�[QZlXqJUa�P�JUXxTVMOW(a$XqNb[QNbX IJ y � W;J�� J Xk� `UMOK"KAJ:TVM�W;W�MOK [ e NQW$c�NQ~�a�Jl� [QZ
�GMOW�` XqNbMOW S PVJUKAN YJLPVJ�c ena�W�K ZlW�N S a$[]ZlXVJLa�P�JUTRXic�JdKAZ�W�N S a�[QJUP�c�JLTiMOo�
RJ XqT �=Z�NQTVZ�W!X S Z�P�XqNQJ�c$JsTRMOW
JLW!j�NQPRMOW�W�JUKAJUW!X y�
 JUXRXqJ �GMOW�` XqNQM�W S PVNQW$`LN S Z�[QJ�W$MOa�T�Z�K YJLW�JiZ�a"c�JLa��$N YJLK"J X�� S Jic�J&`UMOK"K Z�W$c�J��
TVM�NbX�[QZx`LM�KAKAZ�W�c�J�JLW �GMOPR`LJ y�� MOPRT�c e NQW!XqJUPqZ�` XqNQM�W�T ZkjOJU`�[ e JLW!j�NQPVM�W�W�JLK"JLW!XL��[QJ&PVMOo�M�X c�M�NbX�W$MOW
TVJUa�[QJUKAJUW!X}tJUXqPRJdZ�a o�MOW JLW�c$PVMON XmZ�a o�MOW KAM�KAJUW�XL�$Nb[ c�M�NbXmZ�a$TVTVN Z S�S [bNQ~�a�JLP�a�W�J �GMOPR`LJ:wGJUX�� MOa
a�W `UMOa S [bJ z Zlc IJL~�a ZlX y g&W�J�`UMOK"K Z�W$c�J�JUW �GMOPV`UJ�c�MON X�c�M�W�`��pJLW S [ba�T�c ebtJUXVPVJ�a�W$J�o M�W�W�J�`UMOK �
KAZ�W�c�J�JUW S M�TVNbXVNQMOW �pK"Mpc$a�[QJUP�[QZ �GMOPV`UJ�c e NQW!XqJUPqZ�` XqNbMOWDJLW!XVPVJ�[QJ&PVMOo�M�X�JUXmTVM�W JLW!j�NQPVM�W�W�JLK"JLW!X y

 JUXsZ�T S JU`UX}c�J:[]Z `UMOKAKAZ�W�c$J�JLT�XxJUW S [QJLNbW'c IJUj�JL[QM S�S JUKAJUW!X y � [Qa�TRNQJLa$PVT}Z�PV`��$NbXqJU`UXVa�PVJUT}TRMOW!X
S a�o$[QN IJUJLTsc Z�W�T\[QZ�[QN XVX IJLPqZ Xqa�PRJ���`���Z�`La�W$J `LMOK S M�PRX�ZlW�Xxc�JLT�Z jlZ�W!XqZ�rOJLTxJUX\c�JUT\NQW�`UMOW!j IJLW�NbJLW!XqT y
� a ZlXVPVJmZ S�S PVM�`���JLT�NQ[b[Qa�T�XqPVZ�W!X o�NbJLW:[QJUT c�Nbj�JLPVTRJLT S ��Nb[QMOTRM S ��NbJLT c�J [QZ�`LMOK"KAZ�W�c�J JUW �GM�PV`LJ TRMOW!X
NQ`UN S P IJLTVJUW!X IJLJUT y
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 JUXRXqJ"Z S�S PVM�`���J:`LMOW�TRNQc YJUPVJ:[QJ\KAZ�W�N S a�[QZlXqJUa�P�`LM�KAK"J�a�WHPVJUTVTVM�PRX YZ PqZ�Nbc�JLa�P S PVMOrOPVZ�K"K Z�o$[QJ
w � Z�[QNbTVo�a�P�� � �O�KN!z yH
 JUXRXqJ PqZlNQc�JUa�P�JLT�X"Z�
Ra�T�X IJLJ JUW �GMOW�` XqNQM�W;c�J []Z XltZ�`���J YZ Zl`L`LM�K S [bNQP y � Z
PqZlNQc�JUa�P:c�a2KAZ�W�N S a�[]Z XqJLa$P�JLT�XDc IJ�� W�NQJ�c ZlW�TA[fenJUT S Zl`LJ1`LZ�PRX IJLTRNQJLW$#i`���Z�~�a�J1c�JUrOP IJ c�J [QNbo JUPRX IJ
`kZlPRX IJUTVNbJLW `LMOK S M�PRXqJ�TVZ"PVZ�NQc$JLa�P S PRM S PRJ y�� S P YJLTi[QNbW IJkZ�PRNQTVZlXqNbMOW J X&c IJL`LM�a S []ZlrOJ�� [fe IJU~�a�ZlXqNbMOW�c�a
T���T�X YJLK"J}JLW o MOa$`L[QJ �GJUPVK IJLJdJLT�Xi[]Z�TVa$NbjlZ�W!XqJ S
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M Ya % JLT�Xm[QJ�j�JL`UXVJLa�Pic�JUT �GMOPV`UJLT JUXmK"MOK"JLW!XqT�`kZ�P�X IJLTRNQJUW�T % �/.10+230�450+6�78257"497:6<;>= �?&
(}JUTRXm[QZ
KAZlXqPRNQ`LJmc�NQZ�rOMOW�Z�[QJ c�JUT�r!ZlNQW�T�Z�TVTRMp`UN IJUT YZ}`�� Z�~�a�J�c�NbPVJU`UXqNbMOW"JUX@*A, JUTRX�[QZ}c$N�� IJLPVJUW�`LJ&JLW!XqPRJ�[QZ
XqPVZ�
RJL` XqMONbPVJ}P IJUJL[Q[bJdJUX�[QZ:XVPqZ�
RJU`UXVMONQPRJsc IJUTVNbP IJLJl� .B,DCE,GF:; y&
 � Zl~�a$J�r!Z�NbW�c�Js[]Z:K Z XqPVNb`LJdc�NQZ�rOM �
W Z�[bJ�Z�K YJLW�J�a$W�Jd`LMOK S JUW�TqZ XqNQM�W JLW��GMOW�`UXVNQMOW c$J�[]Z�PqZlNQc�JUa�P c Z�W�T a$W�Jdc�NQPRJL`UXVNQMOW `LZ�PRX IJLTRNQJLW$W�J
c�MOW$W IJLJ ym
 MOK"KAJ�a�W�PVJUTVTVM�PRX&`kZ�a�TVZ�W!X�a$W�J �GM�PV`LJdJUW �GMOW�` XqNbMOW�c$J}TVZ S MOTVN XqNbMOW S Z�PiPqZ S$S MOP�X YZ
a�W S MONQW!Xdc�J\P IJ	� IJLPRJLW�`UJ�� []ZDc�N
� IJUPVJUW�`LJ:JLW!XVPVJ:[QJUT�XqPqZ 
RJL`UXVMONQPRJLT�P IJLJL[b[QJUT�JUXdj�NQP�Xqa�JU[Q[QJUT�NQK S MOTVJUW�X
a�W�J �GMOPR`LJ YZ [fenJ�� JU`UXqJUa�PL� �GMOPR`LJDj�NQTVZ�W!X YZ Z 
Ra�TRXVJLP:[]Z1XVPqZ�
RJU`UXqM�NQPVJ P IJLJU[Q[bJ y;� JUT"`UMOW�T�X�Z�W!XqJUT:c�J
PqZlNQc�JUa�P}j�NbJLW�W�JUW!X\KAM�c�N
� JLPd[QJ"K"Mpc�a$[QJ:c�J [QZ��GM�PV`LJANQK S M�T IJLJ:TRJL[QM�W;[ e JLPRPVJLa$Psc�J"XqPVZ�
RJL` XqMONbPVJ y

 JUXRXqJ��GM�PV`LJs`LMOPRPVJU`UXqN jOJ�JUTRX�`UMOW!jOJUPRXqNbJxJUW `LMOa S [QJLT YZDZ S�S [QNQ~�a�JUP YZA`�� Z�`La$W c�JLT�Zl`UXqNbMOW�W�JUa�PVT YZ
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� =4PVJ S P IJUTVJLW!XVJ1[]Z KAZlXqPRNQ`UJ 
VZ�`LM�o�NQJUW�W�J XqPVZ�W�T S MOT IJLJ1c$a+KAZ�W�N S a�[]Z XqJLa$P�JUX � JLT�X [bJDjOJU`UXqJUa�P
c�JUT�`LMOa S [QJUT�Z�a �1Z�` XqNQM�W�W�JLa$PVT y�| Js`UJUXVXVJ��=Z �`UMOW � c$JLT�`UMOa S [bJLT�TRMOW!X�`LM�KAKAZ�W�c IJUT&XqZ�W!X�~�a�J\[QJ
KAZ�W�N S a�[]ZlXVJLa�PmW enZlXRXqJLNbW!X S Z�T&TVMOW S MONbW�X&c�JsTRX�Zlo�NQ[bNbX IJl�_`kZ�PVZ�`UX IJLPVNbT IJ S Z�P&a$W jOJL` XqJUa�P�c�J �GM�PV`LJUT
c e NQW!XqJUPqZ�` XqNbMOW1W�a�[ y�� [�JUTRX�Z�a�TVTRN S MOTVTRNQo�[bJsc e a$XVNQ[QNbTVJUP&a�W�XqJLPRKAJsc�NQTRTVN S ZlXqN
���_`kZ�a�TVZ�W!X�a�W�J �GMOPV`UJ
JLW��GMOW�` XqNbMOW�c�Jd[]Zxj�NbXVJLTVTRJsc$a�KAZ�W�N S a�[]Z XqJLa$P y � e IJL~�a ZlXVNQMOW c�J jpNbJLW!X
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� `LNf�![]Z�KAZlXqPRNQ`UJ�c�N]ZlrOMOW Z�[bJ�c�JUT�r!Z�NQW$T�&	��jpNbJLW!X�K�a�[ XqN S [QNbJLP []Z�c�N
� IJUPVJLW$`LJ c�J j�NbXVJLTVTRJLT .
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| Z�W�Ts[QJA`kZ�T�M Ya�[ e MOW;c IJUTVNbPVJ NbW!XqPVM�c�a�NbPVJ"a�W�J �GM�PV`LJ c�JDP IJ�� IJLPRJLW�`UJDW�MOW ��W�a�[Q[bJ�� [fe IJU~�a�ZlXqNbMOW(c�JUT
`LM�a S [QJUTmJLW o MOa$`L[QJ �GJUPVK IJLJdc�J jpNbJLW!X
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M Ya % ��JLTRX�[QZ �GMOPV`UJmc�J P IJ�� IJLPVJUW�`LJiNQK S MOT IJUJ�JUX %�� JUTRX�[]Z �GM�PV`LJ P IJLJU[Q[QJ�KAJUTVa�P IJLJ S Z�P [bJLT `kZ S XqJUa�PVT y
&��O��~�a Z�W�c YZ}JU[Q[bJ���JLT�X�[QZdKAZlXVPVNQ`UJmc�N]Z�r�MOW Z�[bJ�c�JLT�r!Z�NbW�T�`kZ�a�TVZ�W!X�a$W�J�`UMOK S JLW$TqZlXVNQMOW:JLW �GMOW�` �
XqNbMOW�c�JLTiJLPRPVJUa�PVTiJLW��GMOPV`UJdc Z�W�Tia�W�Jdc�NbPVJL` XqNbMOW�`kZ�P�X IJLTRNQJUW�W�J}c�MOW�W IJUJ y�� JdTR`�� IJLKAZ���o$[QM�`�c ena$W�J
XqJU[Q[bJ&`UMOKAKAZ�W�c$J��pZ j�JL`�PRJUXqM�a�P�c e J	� MOP�Xk� S JLapXdtJUXVPVJ�PRJ S P IJLTVJUW!X IJ S Z�P�[]Z ��rOa�PVJ �Oyb��� J S PVNbW�`LN S Z�[

^�NQrOa$PVJ �Oy � S � `�� IJUK Z\c�J}`LM�KAKAZ�W�c�J S Z�PmPqZ�Nbc�JLa$PmZ�`UXVNbjOJ y
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ZkjlZ�W!X�Z�rOJ&c�J�[QZs`UMOKAKAZ�W�c$J S ZlP�PVZ�NQc�JUa�P�Z�`UXVNbjOJ&JLT�X TqZxTRNQK S [QNb`LN X IJ�c e NQK S [QZ�W$X�Z XqNQM�W y�� NQJLWA~�a�J
[QJUT r!Z�NbW�T JUXi[]ZxXVPqZ�
RJU`UXVMONQPRJ�TVMONbJLW!Xic IJ	� W$NQTmc Z�W�Tm[fenJUT S Z�`UJd`kZ�P�X IJLTRNQJUW � []Z�`UMOKAKAZ�W�c$J�TLe J	� JL`UXVa�J
c Z�W$T�[ e JLT S Z�`LJxZ�PRXVNQ`Ua�[]Z�NbPVJ yi
 MOKAK"J}[QJxK"MOW!XqPRJx[bJsTR`�� IJLKAZDc�Jx`UMOK"K Z�W$c�J���[ enZ�TVTRJLP�jpNbTVTRJLK"JLW!X
TVJ �=Z�NbXAZ�a4W$NbjOJLZ�a0c�J�[]ZHXVPqZ�
RJU`UXVMONQPRJ1JUX c�JLT `LMOa S [QJLTDZ�PRXVNQ`La$[]Z�NbPVJLT y.
 JUXVXVJ `LM�KAKAZ�W�c�J JLT�X
c�MOW$`dXVP YJUTiPVZ S Nbc�J���[bJLTm`kZl[Q`La$[QT c�Jd`�� Z�W$rOJLK"JLW!Xic�JdPVJ S YJLPRJsTRJ �=ZlNQTqZlW�XmJUW�c$JL��MOPRT&c$J}[QZ�o M�a�`L[bJ
c enZ�TVTRJLP�jpNbTVTRJLK"JLW!X y}� J S PRNQW�`UN S Jsc�Jxo Z�TVJxc�J�`LJ XVXVJ\Z S�S PRMp`��$J\JLTRX�~�a$J�[]Z �GMOPV`UJ�c e NQW!XqJUPqZ�` XqNQM�W
JLT�X S JLP �`Ua�J c�J�[QZ&K�tJLK"J �=Z �`UMOW�~�a�J [bJLT�JUPVPRJLa�PRT c�J S MOTVN XqNQM�WxJUX�[QJUT S Z�PVZ�K YJ XqPRJLT�W$MOW ��K"M�c IJL[bNQT IJUTL�
TVM�NbXs`LMOK"KAJAa�W�J S JLP�Xqa�PRo ZlXVNQMOW YZ1PVJ�
RJUXqJUP y � JD`UMOW!XqPutMO[QJUa�Px`UMOKAKAZ�W�c$JAa�W(`LMOa S [QJ Z ��W;~�a�J
[]Z �GMOPV`UJxc e NQW!XVJLPqZl`UXqNbMOW1TRMONbX&W�a�[Q[bJ y I� X�Z�W!X�c$MOW�W IJs~�a$J�[]Z"`LMOK"K ZlW�c�J}JLTRX�JLTVTRJLW!XqNbJL[b[QJLK"JLW!X�a�W
P IJUrOa�[QZlXqJUa�P�j�NQTqZlW�X YZ'r!Z�PRc�JLP:a�W IJUXqZlX"TRX�Zlo�[QJ c�J��GMOPR`LJLT:W�a�[b[QJLTU��[bJLT:c IJ jpNQZlXqNbMOW�T\c�J `LJ X IJUX�Z X
c�MON jOJUW�X�tJUXVPVJ S JUXVNbXVJLT�TqZ�W�T�~�a�MON ��`UJLT S JLP�Xqa�PRo ZlXqNbMOW�T�PVNbTV~�a�JLW!X�c�J&PRJLW�c$PVJ�[bJiT���TRX YJUKAJ�NQW�T�X�Z�o�[bJ y
� PVJUW�MOW�T�[ e J��pJUK S [bJ�c e a�W:PVMOo�M�X J�� JU`UXVa Z�W!X�a�W:`LMOW!X�Zl`UX�ZkjOJU`ia$W�J TVa�P��=Z�`LJm`UMOW!XqPqZlNQW!XqJl�!`LMOK"KAJ
a�W"K�a�P y g&W"K�a�P�JLT�X�X�� S NQ~�a�JLK"JLW!X�KAM�c IJU[QNQT IJ�`LM�KAK"J a�W PRJLTRTVMOP�X�XVP YJUT�PRNQrONbc�J y g&W�JiJLPRPVJUa�P�c�J
S MOTVN XqNQM�W�W�JLK"JLW!X Z�a��sZ�[QJUW�XVMOa�PRT c$J�[QZmTRa�P��=Zl`LJ�PVNQTR~�a�J�c$MOW�`�c�J�`kZ�a�TRJLP c�JLT �GMOPV`UJLT c e NQW!XqJUPqZ�` XqNQM�W
IJL[bJUj IJLJUT y 
 JUT �GMOPR`LJUT IJUXqZ�W!X S JLP �`La�JUTx`UMOKAK"J\c�JUT S JLPRXVa�PVo�ZlXqNbMOW�TL��[QZ S JLP��GMOPVKAZ�W�`UJ"c$a(PVM�o M�X
TVJ&XqPVM�a$jOJ�rOPVZ�W�c�JUKAJUW!X [QNbKAN X IJLJ S ZlP�TVM�W c�JLrOP IJ�c�J�PRMOo�a�T�XqJLTRTVJ y�
 J XVXqJ�`LMOK"K ZlW�c�J�JUTRXiZ S$S PVM �
S PRN IJLJ S MOa$P�c�JUT XltZ�`���JUT c enZ�TVTRJLK�o�[QZ�rOJ�MOa\c�JLT X tZ�`���JUT M Yax[QJ�`LMOW!XqZ�`UX�TUenJ�� JU`UXqa$J YZ �=Z�NQo�[bJ�j�N XqJLTRTVJl�
KAZ�NQTmJL[b[QJ}K ZlW�~�a�Jxc�J � J��pNbo�NQ[bNbX IJ �=Zl`LJ�Zla ��NQW�`UJLPRXVNbXVa�c�JLT&c�Jx[fenJUW!jpNbPVMOW$W�JLK"JLW!X y&| J S [Qa�TU� JU[Q[QJ
W�J S JLa$XitJ XqPVJ apXqNQ[bNQT IJLJ Z�a\j�MONQTRNQW Z�r�J�c e a�W�JmTVNbW�rOa�[QZ�PVN X IJ S a�NQTR~�a$Jic�Z�W�T a�W�J XVJL[Q[bJ�`LM�W�� rOa�PVZlXqNbMOW �
`LJUPRXqZ�NQW�T J	� MOP�XqT�`LZ�PRX IJLTRNQJLW$T�W�a�[QT `LM�PVPVJUT S MOW�c�JUW!X YZ&c�JUT�J�� MOP�XqT�Z�PRXVNQ`La$[]Z�NbPVJLT�W$MOW ��W�a�[bT w��;Z�[bc�PVM�W
�������
	 � �O�$�uz y � W�� W �p[]Z}`LMOK"K ZlW�c�JiTLe J	� JL`UXVa Z�W!Xmc Z�W$T�[ e JLT S Z�`LJ�Z�PRXVNQ`Ua�[]Z�NbPVJl��Nb[_JLTRX�W IJL`UJLTVTVZ�NQPRJ
c�JA`kZ�[b`La�[bJLPd[QJ S PRMOo�[ YJUKAJ"r IJUMOK IJ XqPRNQ~�a�J:NQW!jOJUPVTRJ y�� Z S P IJLTVJUW�`LJ c$JATRMO[Qa$XVNQMOW$T}Kxa�[bXVN S [bJLT YZ�`UJ
S PRMOo�[ YJUKAJ �=Z�NbX�~�a�J�[]ZsXVPqZ�
RJU`UXVMONQPRJ�c�MON XdtJUXVPVJ S [QZ�W�N
� IJLJ�Zkj�JL`�TVM�NQW ���$MOPVT�[bNQrOW$J���`LJ�~�a�N [bNQK"NbXqJm[QZ
�=Z�`UNQ[QN X IJ&JUXi[]Z � J �pNQo�Nb[QNbX IJ�c e NQW!XqJUPqZ�` XqNbMOW JLW!XqPRJs[fena$TqZ�rOJUP JUXi[]Z�KAZ�`���NbW�J y
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 JUXRXqJ&`LMOK"K ZlW�c�J TVJ&TRXVPVa�` Xqa�PRJ�Z�a$XVMOa�P�c�JUT�NQW �GMOPVKAZlXqNbMOW�T c$MOW�W IJUJLT S Z�P�a�W `LZ S XqJUa�P�c enJ�� �GMOPRXVT
M S IJUPqZ�W!X&Z�a W�Nbj�JkZ�a c�JUT �GMOPR`LJUTic enNbW�XVJLPVZ�`UXVNQMOW�w��8��NbXVW�J	� � �O� V z y�� Z"K"JLTRa�PVJdc�JUT&J�� M�PRXqT j�NQJUW!X
K"Mpc�N
� JLP�[]ZxXqPVZ�
RJL` XqMONbPVJdc IJUTVNQP IJLJdTVJU[QMOW�[QZ:P YJLrO[bJ�TVa�N jlZ�W!XqJ S
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M Ya *A,
��JUTRX�[ enZ�
Ra�TRXVJLK"JLW!X YZxZ S�S MOP�XqJLP YZd[]Z�XqPqZ 
RJL`UXVMONQPRJ&c IJLTVNbP IJUJ���c Z�W�T�[ e JLT S Z�`LJ&`kZ�P�X IJLTRNQJUW � %��
PVJ S P IJUTVJUW�XVJ [bJxjOJU`UXqJUa�P}c�JLT �GMOPV`UJLTdK"JLTVa$P IJLJUTL��J�� S PRNQK IJ\[Qa�N Z�a�TVTRN c Z�W�Td[fenJUT S Z�`UJ:`kZ�P�X IJLTRNQJUW�J X
&��"JLT�Xx[QZ�KAZlXVPVNQ`UJ\c�JLT}r!Z�NbW�TdJLW�J	� MOPRX y � Z�W�MOa$j�JL[Q[bJ\XqPqZ 
RJL`UXVMONQPRJ:NQK S MOTRJ\[QJUT}`UMOa S [bJLTsZ�a �
Z�` XqNQM�W�W�JLa$PVTmW IJL`UJLTRTqZ�NbPVJLT&Z�a o M�W S MOTRNbXqNbMOW�W�JUKAJUW!X c�J}[ e J	� JL`UXVJLa�PmJ Xk� c�J S Z�P [QZ�PVJU[]ZlXVNQMOW

%�� �'&��:. , CE,�� ; w �OyPMOz
M Ya &��\JLT�X [QZHKAZlXVPVNQ`UJ c�J PqZ�Nbc�JLa�P:c�J [ e JLW!j�NQPRMOW�W�JUKAJUW!X J X�.B,�C ,�� ;iJUTRXA[QJ jOJU`UXqJUa�PDc�JUT
c�N
� IJUPVJLW$`LJLTsJLW!XqPRJ [bJ"j�JL`UXVJLa�P S MOTRNbXVNQMOW'c�J"[ e J	� JL` XqJLa$PxJUXs[]Z S MOTVN XqNQM�WHc$J []Z�TVa$P��=Z�`UJ c�J"`LMOW��
X�Zl`UXk� YZs[fehZ S$S [QNb`kZlXVNQMOW:c e a�W�J �GM�PV`LJ�Z�c IJU~�a�ZlXqJ y�� J&TV`�� IJUK Zxc$J�`LJ XVXqJ�`LMOK"K ZlW�c�JiJLTRX�c IJLK"MOW!XqP IJ
YZ�[QZ � rOa�PRJ �Oy � � W�`UMOPVJ�NQ`UN ��[QJ S PVNbW�`LN S Z�[mZkjlZ�W!X�Z�rOJ c�J []Z'`LMOK"KAZ�W�c�J S Z�P"PVJ XqMOa$PAc e J	� MOP�X

^�NbrOa�PVJ ��y �-S � `�� IJLKAZ"c$J}`UMOK"K Z�W$c�J S Z�P PRJUXqM�a�Pmc enJ�� M�PRX y

JLT�XxTVZ TRNQK S [QNb`LN X IJxc enNbK S [QZ�W$XqZlXqNbMOW1J XsTVZ PVZ S Nbc�NbX IJ\c enJ � IJL`LapXqNQM�W � `UJA~�a�N S JLPRKAJ Xdc�JA[fenapXqNQ[bNQTRJLP
c Z�W$TA[fenJUT S Z�`UJ�`LZ�PRX IJLTRNQJLW ��JLT S Z�`UJ1M Ya JLT�X c IJ�� W�NbJ�[QZ X tZ�`���J y4� [Q[bJ `LMOK S M�PRXqJ Z�a$TVTVNm`UJLPRXqZ�NQW$T
c IJUTqZkjlZ�W!X�Z�rOJUT\X�Z�W!X"Z�a�W�N jOJLZ�a c�JDTqZ T�XqPVa$`UXqa$PVJ�~�a�J c�J [ enZ S�S PVM�`���JDa$XVNQ[QNbT IJUJ yH� Z S P IJUTVJLW$`LJ
c�a S PRMOo�[ YJLK"J&r IJUMOK IJUXqPRNQ~�a�J�NbW!jOJLPRTVJ YZ�P IJLTRMOa�c�PRJ�c Z�W�T�[]Zxo�MOa�`U[QJ�c ehZ�TRTVJUPRj�NQTRTVJLK"JLW!X&Z�K YJLW�J&[QJUT
K�tJLK"JLT\`LM�K S [bNQ`LZlXqNbMOW�T}~�a$J `UJL[b[QJLT\c IJL`LPRNbXVJLT:c Z�W�T\[QZ TVJU`UXqNbMOW S P IJU` IJLc$JLW!XqJ�ZkjOJL`l��JUW S [ba�TL��[QZ
W IJU`LJLTRTVN X IJDc�JAP IJUTVMOa�c$PVJ `UJ S PRMOo�[ YJLK"JAJUW(XqJUK S T}P IJUJL[ y1� W�c�MONbX �=Z�NbPVJ"ZlXRXqJLW!XVNQMOW YZ�`LJA~�a�JD[QJ
S [QZ�W�N���`kZlXVJLa�Pd`LM�W�TVJUPRjOJ []Z�K�tJUKAJ"TVMO[ba$XqNbMOW XqMOapX�Z�a�[QMOW$r�c�JA[]Z XqPVZ�
RJL` XqMONbPVJ y � W�PVJLKAZ�PR~�a$J
Z�a�TRTVN�~�a�J�[]Z S JLP��GM�PVKAZ�W�`LJ�c�asT���TRX YJLK"J�JLT�X c�NbPVJL` XqJUKAJUW�X PVJU[QN IJLJ YZ&`LJU[Q[bJ�c$a�`kZ S XqJLa$P�c�J �GMOPV`UJ #O[QZ
S P IJLTVJUW�`LJ}c�Jdo�PRa�NbX�j�NbJLW!X �=Z�a�TVTRJLPm[ e NQW �GMOPVKAZlXqNbMOW �![fehZ�
Ra$TRXqJUKAJUW!X&c$J�[]ZxXqPVZ�
RJL` XqMONbPVJ�TUenJUW XVPVMOa$j�J
Z � JL` X IJ y 
 JUX�Z�T S JL` X�c$Ji[QZ�`LMOK"KAZ�W�c�J S Z�P�PVJUXVMOa�P c e J	� MOP�X�JUTRX S Z�P�XqNb`La�[bN YJLPRJLK"JLW!X S P IJLTRJLW!X�[bMOPVT



�4N
c�J"[ e NQK S Z�` X�`kZ�a$T IJ S Z�Pd[QJ:`LMOW!XqZ�`UXxNQW�N XqN]Zl[ c�a�PVMOo�M�XsZkjOJU` [ e JLW!j�NQPRMOW�W�JUKAJUW!X y � JLT S Z�PVZ�TVN XqJUT
r IJUW IJLP IJLT�Z�NQW�TRN S JLa$j�JLW!X�NbW�c�a�NbPVJ�a$WA`��p`U[QJm[QNbKAN XqJl���=Z�NbTqZ�W!X�MOTR`LNb[Q[QJUP�[bJ PVMOo�M�X�Z�apXqMOa�P c$JiTRMOW IJUX�Z X
TRXqZ�o�[bJ\c�J\`LMOW!XqZ�`UX y�� [ �Ga$X}Z�a$TVTVN c IJLK"MOW!XqP IJ\~�a�J:[bJ�`���MON �'Z�c IJU~�a ZlX}c�JLTdr!ZlNQW�T�c$J"[QZ KAZlXqPRNQ`LJ
&��iPVJU~�a$NQJLP�X�a�W�Jio M�W�W�Jm`LMOW$W Z�NQTRTqZ�W$`LJmc�J�&�� ��TVMON X []Z�KAZlXqPRNQ`LJ�c IJ	� W$NQTVTVZ�W!X�[fenJUW!jpNbPVMOW$W�JLK"JLW!X y
� Z�W Z Xqa�PRJ c�a S PVM�c�a�N XxJUW�XVPVJA`LJLTsc�JLa��;KAZlXqPRNQ`UJLT S JUa$X�JU[Q[bJAZla�TVTRN�Z�K"JLW$JLPxc$JLTxM�TV`LNb[Q[QZlXqNbMOW�T
c Z�W$Ti[bJ�T���TRX YJLK"JsJ Xi`kZ�a�TRJLPia�W `	��`L[bJs[bNQK"NbXqJOw |�IJUrOMOa�[QZ�W�rOJ � �O� � z y�
 JdTV`�� IJLKAZAc�Jd`LM�KAKAZ�W�c�J
S JLP �`UMONbX}[bJAPRMOo MlXsJ XxTRMOW(NbW!XqJLPVZ�`UXVNQMOW�ZkjOJU`D[ e JLW!j�NQPRMOW�W�JUKAJUW�Xs`LM�KAK"J:a�W�J"TVa�N XqJ"c�J PRJLTVTRMOPRXVT
w=PRMOo�M�X���`kZ S XVJLa�P ��JUW�j�NbPVMOW�W$JLK"JLW!X z JUW `LMOW!XqZ�`UXd[bJLT�a�W$TdZ j�JL`\[bJLT�Z�apXqPVJUT yx
 JUXRXqJ\Z S$S PVM�`���J\JLT�X
Z�c IJU~�a ZlXqJx[QMOPRTV~�a�J\Z S$S [QNb~�a IJLJxc�Z�W�T�a�W JUW!jpNbPVMOW$W�JLK"JLW!X���M�KAMOr YJLW�JsJUX�T�X�Z�o�[bJ SmTVa$Nbj�N c$J�`LMOW��
XqM�a�PL� S M�[QNQTRTqZ�r�J y yby�� MOa$XVJ	�GMONbTL�_JL[b[QJdJLT�X�XVP YJLT&TVJUW�TVNbo�[QJxZ�a � `�� Z�W$rOJLK"JLW!XqT�JUX&c�NQTR`LMOW!XqNbW�a�NbX IJLTic�J
[ e JLW!j�NQPRMOW�W�JUKAJUW!Xk� a�W S JLa�`UMOK"KAJ"a�W�JD`UMOK"K Z�W$c�JAJUW S M�TVNbXVNQMOWHJLW �=Zl`LJ c enMOo 
RJUXqT S [Qa�TsMOa
K"MONQW�T�`LM�W�XVPqZ�NbW!XqT�W�M�W ��NbW�`L[ba�T�c�Z�W�T�[QZ S [QZ�W�N���`kZlXVNQMOW"c�J�[QZsXqPVZ�
RJL` XqMONbPVJ y g&W�J�PVNQr�MOa�PVJUa�TVJ&`LMOW��
W Z�NbTVTVZ�W�`LJ c�J [fenJUW�j�NbPVMOW�W$JLK"JLW!X�c ZlW�Tx[bJL~�a�JL[�[QJ"T���TRX YJLK"J IJUj�MO[Qa�JAJLT�X\c�MOW�`"XqP YJLT�NbK S MOPRXqZ�W!XqJ
[QM�PVT c�Jd[ e NQK S [QZ�W!X�ZlXVNQMOW"c�Jd`LJ XVXqJ}`LM�KAKAZ�W�c�Jl��`LJd~�a�N j�NQJUW!X&[bNQK"NbXVJLP�TqZ:PVMOo�a$TRXqJUTVTRJ y
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� J TV`�� IJUK Z c�J'[]Z�`LMOK"K ZlW�c�J � ��o�PVNbc�J S P IJUTVJUW�XVJ(a�W$J'Z�PV`���N XqJU`UXqa$PVJ'c�J S [Qa$T � Z�a$X�W�N jOJLZ�a
~�a�J `LJU[Q[bJLTxc IJL`LPRNbXVJLT\Z�a��;TRJL`UXVNQMOW$T S P IJU` IJLc$JLW!XqJUT y�� [b[QJAM S YJLPRJ S PRNQW�`UN S Z�[bJLK"JLW!XxZ�a;W�N jOJkZla�c�J
[ e MOPRr!Z�W�NbTqZlXVNQMOW\J X�c�Ji[]Z���N IJLPVZ�PV`���NbTqZlXVNQMOW"c�JUT�c�JUa �"X�� S JUT�c�Ji`LMOK"KAZ�W�c�Jl��`UMOK"K Z�W$c�JLT�JLW S M �
TVN XqNbMOWDJUXmJUW �GMOPV`UJ�� Z�a [bNQJUaDc�J S PRM S M�TVJLP a$W�J�[QMON�c�J�`UMOKAKAZ�W�c$J�T S IJU`LN
� ~�a�J y�
 JUXRXqJdZ S�S PVM�`���J
JLT�X\`LJUW!XqP IJUJ Z�a$XqM�a�Pxc�J []Z1c�JUTV`UPVN S XqNQM�W;c�J X tZ�`���JLT\TRJL[bMOW;[QJ �GMOPVKAZ�[bNQTVK"J:c�J 	 ZlTVMOW�w � ZlNQo�JLPRX
��� ���
	 � ���$�uz y+|�IJ	��W�Nmc Z�W�TA[ e JLT S Z�`LJ `kZ�P�X IJUTVNQJUW ��[bJ��GM�PVKAZ�[QNbTVK"JDc�J 	 Z�TVM�W2TVJ S PRM S M�TVJ c�J
c IJU`LPVNbPVJi[QJUT�c�N
� IJUPVJUW�XVJLT�`LMOK S M�TqZ�W!XqJUT�c ena�W$J&XltZl`���J YZsZ�`L`UMOK S [QNbP JLW T S IJL`UN��_ZlW�X�[QJUT�`UMOW!XqPVZ�NQW!XqJUT
JLW$rOJLW�c$P IJLJUT S Z�Ps`LJLT\c$JLPVW$N YJLPRJLTkw 	 Z�TRMOW � �O�p�uz y1� JUT�`LM�W�XVPqZ�NbW!XqJLTxW ZlXqa$PVJL[b[QJUTsTRMOW!X\`LJU[Q[QJUTxNbK �
S MOT IJUJLT S Z�P�[fenJUW!jpNbPVMOW$W�JLK"JLW!Xm[Qa$N
��K tJLK"J S a�W�K�a�P S JUP S JLW�c�Nb`La�[QZ�NQPRJ YZ�[ enZ��pJ�c�JUT��1NbK S MOTVJ&[QJUT
`LM�W�XVPqZ�NbW!XqJLTmW Z Xqa�PRJL[Q[bJLT TRa�NbjlZ�W!XqJUTL�_[QM�PVT�c�a `LM�W�XqZ�`UX�S
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 JLT `UMOW!XqPVZ�NQW!XqJUTDTVM�W�X�a$W�NQ~�a�JUKAJUW�XDc�a�JLT YZ�[]Z S P IJLTRJLW�`UJHc$J [ e MOo�
RJ X c Z�W�T [ e JLT S Z�`LJ y � [b[QJLT
W�J�TVMOW!X S Z�TDZ�PRo�NbXVPqZ�NbPVJUTL��JUXDW$J1`LM�W�XVNQJUW�W�JLW!XDZ�a�`La$W0Z�T S JL` XD��JUa�PVNbTRXVNQ~�a�J y5� Z�c$JLTV`UPVN S XqNbMOW
c�J X tZ�`���JUT\TVJL[bMOW�[QJ �GMOPVKAZ�[bNQTVK"J\c�J 	 ZlTVMOW;j�NQTRJ YZ1T S IJL`UN�� JUP\[]Z �=Z �`UMOW;c�J `LMOW!XqPutMO[QJUP�`�� Z�`Ua�W
c�JUT"c$JLrOP IJLT:c�J [QNbo JUPRX IJLTL� TRMONbX�JLW S M�TVNbXVNQMOW(MOa JLW �GMOPV`UJ y;� W c�M�NbX\c�M�W�` `LMOK S [ IJLK"JLW!XqJUP�[QJUT
`LM�W�XVPqZ�NbW!XqJLT W�ZlXqa�PRJL[b[QJLT S Z�PDc�JUT `UMOW�TRNQrOW�JUT�c�NbXVJLT�Z�P�XqN���`LNQJU[Q[bJLTL� `UMOW�TRNQrOW�JUT�TVJLP�jlZ�W!X YZ;[fe IJ X�Z��
o�[bNQTVTRJLK"JLW!XAc�a+j�JL`UXVJLa�PAc�JLTA`LMOK"KAZ�W�c�JUT y0| Z�W$TA[bJ `LZ�T"c�a2K�a$PA`UN
����Z�a$Xk��[QJUT"`UMOW!XqPVZ�NQW!XqJUT
Z�P�XqN���`LNQJU[Q[bJLT S JLapjOJLW!X�TLe J�� S PVNbKAJUPiZ�NQW�TRN
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^�NQrOa$PVJ �Oy �/S 
 MOW!XqPVZ�NQW!XVJLTmW ZlXVa�PVJU[Q[QJUT JUX&Z�P�XqN���`LNQJU[Q[bJLT y
S JLW�c ZlW�X�a�WDc IJ S []Zl`LJLK"JLW!X�Z j�JL`�a$W�J&j�NbXVJLTRTVJ�c�J 	���� JLW��\JUX�JUW�� y�� M�XqMOW$T�NQ`UN_~�a$J�[QJUT�jlZ�[bJLa�PRT
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IJLrOZ�[QJUT YZ � IJUPVM�W�JATRMOW!X S Z�Td`LMOW�T IJL~�a�JUW�`LJ c�J"[ e JLW!j�NQPRMOW�W�JUKAJUW!X�#�Nb[ JLT�X S � ��TVNb~�a�JLK"JLW!X S MOTRTVN
�
o�[bJ S M�a�P\[QJDPRMOo�M�X\c enZ S�S [bNQ~�a�JUP\a�W `LMOa S [QJDW�M�W ��W�a�[ JUW �p� S ZlP\J��pJLK S [QJ y;� JLT\`UMOW!XqPVZ�NQW!XqJUT
Z�P�XqN���`LNQJU[Q[bJLT�W�J �GMOW!Xi~�a e a$XqNb[QNQTRJLP [bJLT S MOTVTRNQo�Nb[QNbX IJLT�M � JUPRXqJUT S Z�P [QJUTi`UMOW!XqPVZ�NQW!XqJUT&W�ZlXqa�PRJL[b[QJLTmZ�� W
c�JDc IJ	� W�NbPxa�W$J XltZ�`��$JDT S IJU`LN
� ~�a�J y'� W �=Z�N Xk� [QJ �GM�PVKAZ�[QNbTVK"J\c�J 	 ZlTVMOW�M � PVJAa�W�JD`U[]Z�TRTVN
� `kZ��
XqNbMOW c$JLT�X tZ�`���JUT YZxZ�`U`LMOK S [QNbP�o Z�T IJUJ�TRa�P�[]ZdW ZlXVa�PVJ&c�J�[QZdXVPqZ�W�TRKANbTVTRNQMOWAc�J S a$NQTVTVZ�W�`UJ�Z�a S MOP�X
c e NQW!XqJUPqZ�` XqNbMOW ��TRMONbX�[ e J	� JL` XqJLa$PL�!c Z�W$T a�W\T���T�X YJLK"J c�J�`UMpM�PVc�MOW$W IJLJUT `kZ�P�X IJLTRNQJUW�W�JLT y�| J S [ba�TL��MOW
`���MONbTVN Xk��TVJL[bMOW `�� Z�~�a�Jdc�JUrOP IJ�c�J�[QNbo JUPRX IJ�a�W�J&j�ZlPVN]Zlo�[QJic�J�XqPVZ�W�TRKANbTVTVNbMOW c$J S a�NQTRTqZ�W$`LJ YZ�`UMOK �
KAZ�W�c�JUP�S TVM�NbXijpN XqJUTVTVJOw S MOTVN XqNbMOW z TRMONbX �GMOPR`LJ y�
 JUXRXqJ S ZlPRXqNb`La�[QZ�PVN X IJ � c�NbTV`UP YJUXVJ �Dc$a �GMOPVKAZ�[bNQTVK"J
c�J 	 Z�TRMOW(JUTRX YZ�[]Z o Z�TRJ"c$JA[QZD`LMOK"K ZlW�c�J\� ��o�PVNbc�J yA� [Q[QJ S JLPRKAJ X}c�J:c IJ	� W$NQPda�W�J:KAZlXqPRNQ`LJ
c�J"T IJU[QJL` XqNbMOW;Z�TRTVNbrOW Z�W!X YZ�`�� Zl~�a$J c�JUrOP IJ"c�J"[QNQo�JLP�X IJ:TVM�NbX}a�W�J"`LMOK"KAZ�W�c�J:JLW S M�TVNbXVNQMOW � TRMONbX
a�W�J}`LM�KAKAZ�W�c�J�JUW �GM�PV`LJ y�� [ �=Z�a$Xic�MOW�`da$XVNQ[bNQTVJUP�c�JUa � [QMONbT�c�J}`LMOK"KAZ�W�c�J�`�� Zl`La�W�JsZ�rONbTVTVZ�W!X
TVJU[QMOW [bJ�MOa [bJLT c�JUrOP IJUT c�J�[QNbo JUPRX IJ&T S IJU`LN
� IJLT S Z�P�[QJLT�K ZlXVPVNb`LJLT�c�J�T IJU[QJU`UXqNbMOW y Y� XVMOa$X K"MOK"JLW!Xk�
a�W�J TRJLa�[bJ�[QMON�c�J�`LMOK"KAZ�W�c�J S JLapX"Z�rONQPsTVJU[QMOW a�W c�JUrOP IJ c�J [bNQo�JLP�X IJDc�M�W�W IJ y�� W c IJ�� W�N X YZ
`LJ XxJ�� J Xxc$JLa ��KAZlXqPRNQ`LJUTdc�JAT IJL[bJL`UXVNQMOW � � JUX � � y�� W�Z�TVTRNQrOW�J"a�W�J:jlZ�[QJUa�Pdc�J � Z�a �'XVJLPRKAJUT
c�NQZ�rOMOW Zla �"c�J�[QZ}KAZlXqPRNQ`UJ � `LMOPRPVJUT S MOW�c Z�W!XmZla �Dc$JLrOP IJLT�c�J&[QNbo JUPRX IJi`LM�KAKAZ�W�c IJUT�JUW S M�TVNbXVNQMOW
JUX&a�W j�Zl[QJLa$PiW�a�[b[QJ}Z�a � c$JLrOP IJLT�c$Js[bNQo�JLPRX IJLTm`LM�KAKAZ�W�c IJUT&JUW �GMOPR`LJ y � ZAKAZlXqPRNQ`LJ � � �_~�a Z�W�c YZ
JL[b[QJl��TRJsj�MONbX�Z�TVTRNQrOW$JLP�a$W�JsjlZ�[bJLa�Pmc�J � Z�a � c�JUrOP IJUT�c�Js[QNQo�JLP�X IJd`LM�KAKAZ�W�c IJUT&JUW �GMOPR`LJxJ X�a$W�J
jlZ�[QJUa�P�W�a�[b[QJ S MOa�P�[bJLT�c$JLrOP IJLT:c�J [QNbo JUPRX IJ M S IJUPqZ�W!X:JUW S MOTRNbXqNbMOW y � Z�P\J��pJLK S [bJ���[ e IJUXqZ S J c�a
`LM�W�XqZ�`UXic IJU`LPRNbXqJ S [ba�T � Z�apX�Zla�PqZ�N X [QJUTmK ZlXVPVNb`LJLT�c�JdT IJL[bJL` XqNQM�W
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w �Oyh�Oz

� ehZlPV`���N XqJL` Xqa�PRJ�c�J�[]Zd`LMOK"K ZlW�c�Ji� ��o�PRNQc�J&JLT�X c�MOW�`&`LMOW$TRXqN Xqa IJUJ�c e a�W�J�`LMOK�o$NQW Z�NbTVMOW"c�J&c�JLa �
Z�PR`���NbXVJL`UXVa�PVJUTxc�J"`LM�KAKAZ�W�c�Jl� `��$MONQTRNQJLT S Z�P}[QJ:`UMOW�`LJ S XqJUa�P:# JU[Q[bJ"W$J S PRJLTR`LPVN X�Zla�`La�W$J [QM�N�Z�a
S P IJkZ�[QZ�o�[QJl��c enM Ya�[fehZlT S JL`UX"� Zla$X���W�Nbj�JkZ�a c�J�`LJ XVXVJ�Z S�S PVM�`���J y+� [b[QJDW�J �=Z�N X\~�a�J �GMOa�PRW�NQP�a$W�J
K IJUXq�$Mpc�J}c�J}rOJLT�XqNbMOW�c$JLT�c$JLa � X�� S JUT �GMOW�c�Z�KAJUW!X�Z�a � c$Js`UMOKAKAZ�W�c$J y�� [ �=Z�a$X&c�MOW$`��_[QMOPRTmc�J
[]ZA`LMOW�`UJ S XVNQMOW ��NQK S []Z�W!XVJLP�c$JLa � `LMOK"K ZlW�c�JLT�`LMOK S [ YJ XqJUT�~�a$N � YZD[QZ [QNbKAN XqJ���c�MON jOJUW�X S MOa$j�MONQP
�GMOW�` XqNbMOW�W�JUP NQW�c IJ S JLW�c ZlKAK"JLW!X�[ e a�W�J�c�J�[ enZ�a$XqPRJ y � WdJ	� JUXk� [QJ�o�a$X�c�J [QZ�`LMOK"KAKAZ�W�c$J�� ��o�PVNbc�J
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JLT�X�c�J �GMOa�PVW$NQP a�W"`LMOK S MOPRXVJLK"JLW!X TqZ XqNQT��=Z�NQTVZ�W!X�c Z�W�T�`�� Zl~�a$J&c�JUrOP IJmc�Jm[bNQo�JLPRX IJ�`kZlPRX IJUTVNbJLW � �Ga$X��
NQ[�`LMOK"K ZlW�c IJ JLW S M�TVNbXVNQMOW�M�a+JUW �GMOPR`LJ y2� e a$XqNb[QNQTVZlXqJUa�P�W enZ�a�PVZ�NbX:~�a e YZ'c IJ	� W$NQP:[]Z XltZl`���J�JLW
JLK S [bM��OZ�W!X�[QZ �GMOPRK Z�[bNQTRKAJ\c�J 	 Z�TVM�W � TqZ�W$T\ZkjOMONbP YZ1PRJL`LM�W�TVNbc IJLPRJLP�[QZ jlZ�[QJUa�Pxc$JLT�c�N
� IJUPVJUW�XVT
r!Z�NbW�T y2
 MOK"KAJ�c IJUKAM�W�XVP IJ S Z�P:[QZ � r�a�PVJ �Oy � ��[bJLT:KAZlXqPRNQ`LJUT:c�J�T IJL[bJL`UXVNQMOW+Z�rONbTVTRJLW!X"TVa�P"[QJUT
jOJU`UXVJLa�PRT c e JLPRPVJLa$PAJUW S MOTVN XqNbMOW�JUX"JLW �GMOPR`LJ y+
 � Zl~�a$J�jOJU`UXVJLa�P"JLT�X `UMOK S [QJUX�JLW2[ba�N
��K�tJUKAJ #
MOW.Z c$MOW�` YZ [QZ o�Z�TVJHc�JLa��.j�JL` XqJLa$PVT YZ TVN �8c�NbKAJUW�TVNbMOW�T�~�a�N ��a$W�J �GM�NQT [QJUT�`LMOK S M�TqZ�W!XqJUT
c e NQW!X IJUPLtJ X�T IJU[QJU`UXqNbMOW�W IJUJLTU� TVMOW!XxTVMOa�K"NQT YZ�[bJLa�P}[QM�N�c$J `LM�KAKAZ�W�c�J:PRJLT S JL` XqN jOJ y 
 � Z�`Ua�W�JDc�JUT
[QM�NQTmc�J�`UMOKAKAZ�W�c$JsM S YJLPVJsc Z�W�T�[ e JLT S Z�`LJs`kZ�P�X IJLTRNQJUW JUX�NbK S MOTRJ}c$MOW�`�a�W$J �GMOPR`LJx~�a�Nf� YZ"[ enZ�NQc�J
c�J}[]Z\XqPVZ�W�T S MOT IJLJxc$Jx[]Z � Z�`UMOo�NQJUW�W�Jl��JUTRX�`LMOW!jOJUPRXVNQJxJUW1a�W�jOJL` XqJUa�P�c�Js`LMOa S [QJUT&`UMOKAKAZ�W�c IJLT y
� W�Z�c$c�NbXVNQMOW�W$J JLW�TRa�NbXVJ�[bJLT `LMOK"K ZlW�c�JLT�r IJUW IJLP IJLJUT S Z�P [QJUT�[QMONbT JLW S MOTRNbXqNbMOW8JUX�JLW �GMOPV`UJ
c Z�W$T�[ e JLT S Z�`UJxZ�P�XqNb`La�[QZ�NQPRJ�� W�MOa$T&c�M�W�W Z�W!X�a$W�jOJU`UXVJLa�P�c$Jx`LM�KAKAZ�W�c�JdW�J X YZ"TVN
� c$NQK"JLW�TRNQMOW�T
S MOa�Pda�W(KAZ�W�N S a�[QZlXqJUa�P YZ M c�JUrOP IJUTsc$JA[bNQo�JLPRX IJ!w���� � z y"� Z `UMOKAKAZ�W�c$J"� ��o�PRNQc�J"TVJ:jOJUa$Xxa$W�J

^�NQr�a�PVJ �Oy � S � `�� IJLKAZ"c�Jd`UMOKAKAZ�W�c$J�� ��o�PRNQc�J y

`LM�KAKAZ�W�c�JsZ S�S MOP�X�Z�W!X�a$W `LJLP�X�Z�NbW1c�JUrOP IJxc�JxjOJUPVTVZlXqNb[QNbX IJ}Z�a PVM�o M�X y�� W Z �!ZlW�Xd[QZ S MOTRTVNQo$NQ[QN X IJ
YZ XqMOa$X}K"MOK"JLW!Xdc�J:`���MONbTVNQPdJUW�XVPVJ"c�JLa��'X�� S JLT}c�J"`LMOK"KAZ�W�c�Jl� M�W(Z�a$rOKAJUW!XqJ:c�J:o JLZ�a�`UMOa S
[QJUTs`LZ S Z�`UNbX IJLTxc$a(PVM�o M�XL��TRMOW(`UMOK S MOP�XqJLK"JLW!Xsc���W Z�K"NQ~�a�J IJUX�ZlW�Xsc�NbPVJL` XqJUKAJUW�X �GMOW�` XqNQM�W�c�JUT
`kZlPqZ�` X IJLPRNQT�XqNQ~�a�JUT\c�JDTRJLT:o M�a�`L[bJLT�c enZ�TRTVJLP�j�NQTVTRJLK"JLW!X y�� W S JLapXk� S Z�P�J �pJLK S [QJl� S Z�TVTRJLP\c e a�W
`LM�K S MOPRXVJLK"JLW!Xmc�MOW$W Z�W!Xia�W�Jdo M�W�W�J S JUP��GMOPRK ZlW�`LJ�JUW S MOTVN XqNbMOW YZ\[ enZ S�S PRMp`���Jdc e a�W�JdTRa�P��=Z�`UJ
YZ�a�W\`UMOK S MOP�XqJUKAJUW�X j�NQTqZlW�X YZ�J	� JL` Xqa�JUP a�W\TVa$Nbj�N$c�J�`LMOW!XqM�a�P ZkjOJU` a�W�J �GMOPR`LJ�K"NQW$NQKAZ�[QJl� c�JLa �



� �
XltZl`���JLT&W IJL`UJLTVTRNbXqZ�W!X�a�W�`LMOK S M�PRXqJUKAJUW!X�c���W ZlKANb~�a$J}`UMOK S [ YJ XqJLK"JLW!X&M S�S MOT IJ y � JLT�Z S�S PRMp`���JUT
`LM�W�`LJ S Xqa�JU[Q[bJLK"JLW!X TRNQK"NQ[QZ�NQPRJLT YZ'[]Z'`LMOK"KAZ�W�c�J S Z�P"PqZlNQc�JUa�P"Z�`UXVNbjOJ JUX S Z�P"PVJ XqMOa$PAc e J	� MOP�X
TVM�W�XxXqMOa$X YZ �=Z�NbXxZ�c IJU~�a�ZlXqJUT S MOa$P�c�JLT�X tZ�`���JUT\P IJ S IJUXqN XqN jOJLT y�� W�W$J S JUa$X�XVMOa$XqJ��GMONQTsJLT S IJLPRJLP
NQK S MOTVJUPDa�W�J X tZ�`���J'c�N�� IJLPRJLW!XqJHZ�a8PRMOo MlX TqZ�W$T PRJL`UMOW�TVNbc IJLPRJLP�[QJUTDr!Z�NbW�T c�a8`LM�W�XVP tMO[bJLa�PU�&`UJ
~�a�N�NQK S [bNQ~�a�J1[fe IJU[]Z�o�MOPVZlXqNbMOW+c ena�W5W�MOapjOJkZla.c�JUTVNbrOW y � W.Z �OZ�W!X c�JLa �0[QMONbT c�J'`LM�KAKAZ�W�c�J
Z�rONbTVTVZ�W!X�TVNbK�a�[bXqZ�W IJUKAJUW�XL� [bJxTV`�� IJLKAZ�c$J\[]Z `UMOKAKAZ�W�c$Jx� ��o�PVNbc�J:Z�K YJLW�J�[fenNbW!XqJLPVZ�`UXVNQMOW�JLW!XqPRJ
[QJsPVMOo�M�X�JUX�TRMOW JLW!j�NQPRMOW�W�JUKAJUW�X�J���X IJUPVNQJUa�P YZ a$W W�Nbj�JkZ�a S [ba�T IJU[QJUj IJl� c�MOW�` S [Qa�T �GMOW�` XqNQM�W�W�JL[
c�a S MONbW!Xsc$JAj�a�J"c�J [fena$XVNQ[bNQTqZ XqJLa$P y"� YZ�M YaH[QJLT�XVJL`���W�Nb~�a�JLT\ZlKAJUW IJLJUT S [ba�Td� Z�a$Xsc�JLKAZ�W�c$JLW!X
a�W�J:PRJL`LM�W�TVNbc IJLPVZlXqNbMOW'c�a'T���TRX YJLK"JAc�J:`UMOKAKAZ�W�c$J YZ `�� Z�~�a�J"W�MOa$j�JL[Q[bJ�XltZ�`��$J�� []ZD`LM�KAKAZ�W�c�J
� ��o�PVNbc�J1c�JUK ZlW�c�J1~�a�J�[ e MOW2c IJ	� W�NbTVTRJ `LJ XVXqJ�W�MOa$j�JL[b[QJ�X tZ�`���J�TVJL[bMOW2a$W �GMOPVKAZ�[bNQTVK"J IJUXqZ�o�[bN �
jOJUW Z�W!X�Z�NQW�TRN �=Z�`UNQ[QN XqJUP�[QJ�XVPqZkjlZ�NQ[ c�a�`UMOW�`UJ S XVJLa�P y


 JUXRXqJ � J��pNQo$NQ[QN X IJ S M�XVJLW!XqNbJL[Q[bJ\TVJ:XqPRMOa$jOJ:XqM�a$XqJ��GMONQT�PRJLTRXVPVJUNQW!XqJ S Z�Pd[ e IJLW$MOPVK"J\c�Nbj�JLPRTVNbX IJ:c�J
`LM�K S MOPRXVJLK"JLW!XdZ�K"JLW IJ S Z�P�[bJLT�c$N�� IJLPVJUW!XqJLT �=Z��`LMOW�T�~�a e a�W'KAZ�W�N S a�[]ZlXVJLa�P�ZDc e NQW!X IJUPqZ�rONbP�Zkj�JL`
TVM�W(JLW!j�NQPRMOW�W�JUKAJUW!X y � NbJLWH~�a�J c�a S M�NQW!X}c�J"j�a�JAc�J [QZ `LMOK S [QNQZ�W�`UJ���a�W;PRMOo MlXsJ�� JU`UXVa Z�W!X
a�WD`UMOW!X�Z�` XmZkjOJU`�a�WDMOo 
RJUX `UMOW!XqPqZlNQW!X�c$JUj�PqZ�c IJUKAM�W�XVPVJUP�a�WD`UMOK S MOP�XqJUKAJUW�X�c���W Z�K"NQ~�a�J&PqZ�c �
NQ`LZ�[QJUKAJUW!Xmc�N�� IJLPRJLW!Xic�Jd`LJL[ba�N�PVJU~�a�NQT S MOa�Pm~�a�Js`UJdK�tJUKAJ�PRMOo MlX S a�NQTRTVJ S JUPV`UJLPia�W XVPVMOa�c ZlW�T
`LJsK�tJUKAJ}MOo�
RJ X y&	 tJUKAJsTVN []Z:`LMOK"K ZlW�c�J}� ��o�PRNQc�JsM � PVJ}[]Z S MOTRTVNQo$NQ[QN X IJ�c e a�W `UMOK S MOP�XqJUKAJUW�X
JLW �GM�PV`LJ S a�PRJxTVJU[QMOW�XqMOa�T�[QJLT&c�JLr�P IJLT�c�Jx[bNQo�JLPRX IJ���c�JLa��1X tZ�`���JLT�JLW �GMOPR`LJ S JLapjOJLW!XdTUenJ�� JU`UXqa$JLP
c Z�W$T�[bJ&K�tJLK"Jmc�JLrOP IJ&c$J&[bNQo�JLPRX IJmJUX�~�a�Z�W�c ��K�tJUKAJmJ��pNbrOJLP�a�W�J&PVJL`UMOW�TRNQc IJUPqZlXVNQMOW"c�JLT�r!Z�NbW�T y�| J
S [ba�TL� []Z W IJU`LJLTRTVN X IJ c ehZkjOM�NQPda�W�J"J��p`LJU[Q[bJLW!XqJ"`LMOW$W Z�NQTRTqZ�W$`LJ c$J"[fenJUW!jpNbPVMOW$W�JLK"JLW!XsJLTRX}XqM�a�
RMOa�PRT
S P IJLTVJUW!XqJ y?� NQJUW2~�a�J�[]Z S P IJLTRJLW�`UJ c�J�c�JLa �+X�� S JUTD`LM�K S [ IJLK"JLW!X�ZlNQPVJUT:c�J1`UMOKAKAZ�W�c$J TRJL[bMOW
`�� Z�~�a�JHc�JUrOP IJ'c�J'[QNbo JUPRX IJ S JUPVK"JUX�c�J �=ZlNQPVJ �=Zl`LJ'Z�a �0c�NQTR`LMOW!XqNbW�a�NbX IJLT c�J'[ e JLW!j�NQPRMOW�W�JUKAJUW!X
`LM�KAK"J:[]Z S P IJUTVJLW$`LJDc e a�W�MOo�
RJUXxc Z�W�T}[ e JLT S Z�`UJ c�J:XqPVZ jlZ�Nb[ c e a�W(PRMOo MlXk� `LJLTsc�JLa���X�� S JLTsc�J
`LM�KAKAZ�W�c�J"TVM�W�X�K�a$Xqa$JL[Q[bJLK"JLW!XsJ��p`L[ba�TVN
�GT:# YZ1a�W;NbW�TRXqZ�W!X�c�M�W�W IJDJ X�c Z�W$T�a�W;c�JUrOP IJ c�J [bNQo �
JLP�X IJ�c�MOW$W IJ���MOW c�MONbX�`���MONQTRNQP\JUW�XVPVJ�`LM�KAKAZ�W�c�J JLW S MOTRNbXVNQMOW S a$PVJ�JUX:`UMOKAKAZ�W�c$J JLW �GMOPV`UJ
S a�PRJ y�
 JL`UN�NQK S [QNb~�a�J�~�a e MOW�c�MON X TqZkjOM�NQP YZ\~�a�JL[�K"MOK"JLW!X NQK S MOTVJUP�[QJUT W�MOa$j�JL[b[QJLT `UMOW!XqPVZ�NQW!XqJUT
W ZlXVa�PVJU[Q[bJLTdjOJLW�Z�W!X\KAM�c�N
� JLP}[QJUTsKAZlXqPRNQ`UJLT � J X � � JUXL� c Z�W$T�[QJ"`kZ�TxZ�K"JLW IJ S [Qa�Ts� Z�a$Xsc e a�W
MOo�
RJ X:`LMOW!XVPqZ�NbW�XL� `LJ�K"MOKAJUW!X�JLT�X S P IJU`LNbT\JUX:`LPRa�`LNQZ�[ yH� J S PRMOo�[ YJUKAJAc�J c�NbTV`LM�W�XVNQW�a�N X IJDc ZlW�T
[ e JLW!j�NQPRMOW�W�JUW!XmTVJ�XqPRMOa$j�J�c�MOW�` S PRM�
RJUX IJ�TVa�P�[]Z�W ZlXVa�PVJ�c�NQTR`LMOW!XqNbW�a�J"w � MOa NOz c�JLT KAZlXVPVNQ`UJLT�c�J
T IJU[QJU`UXqNbMOW y giW�J�KAZ�a$jlZ�NbTVJi`LMOW�W�Z�NQTRTqZ�W�`UJ�c�J�[fenJUW!jpNbPVMOW$W�JLK"JLW!X�j�NbJLW!X�`UMOK S PVMOK"JUXRXqPVJio�NbJLWDc�JUT
ZkjlZ�W!X�Z�rOJUTiZ�KAJUW IJLT S ZlPi[QZ�`LMOK"KAZ�W�c�J�� ��o�PVNbc�J�� j�JLW Z�W!X�Z�NQW$TVN `UMOW!XqPqZlPVNQJUP [ enZ�T S JL` X � J��pNQo$NQ[QN X IJ
c�Jd`LJ XVXVJ S �$NQ[QM�TVM S �$NQJ�c$Js`UMOKAKAZ�W�c$J�c�Jd� Z�a$X���W�N jOJLZ�a y
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� Z �GMOKxa�[]ZlXVNQMOW'c�J"[ e JLT S Z�`UJ M S IJUPqZlXVNQMOW$W�JL[�w ��� ZlXVNQo � �O� V z JUTRX S P IJLTRJLW!X IJUJDNQ`UN�c Z�W�Ts[QJ"o�a$Xsc�J
c IJUKAMOW!XVPVJLPs[QJUTxZkjlZ�W!X�Z�r�JLT�~�a�J S JUa$jOJUW�X"ZlKAJUW�JLPs[]Z�c IJ	� W$NbXqNbMOW(c ena�W(JLT S Z�`LJDc�Z�W�Tx[bJL~�a�JU[�[QJ
T���T�X YJLK"Jic�Jm`LMOK"K ZlW�c�J M�JLa$j�PVJiJLW �GMOW�` XqNbMOW:c�Jm[]Z�XltZl`���J YZ�J�� JU`UXqa$JLP y�
 M�KAK"J []Z�`LM�KAKAZ�W�c�J
� ��o�PVNbc�J���JL[b[QJ��GM�a�PVW�N X�a�W�J:T�XqPVa$`UXqa$PVJ:c Z�W�Td[QZ�~�a�JL[b[QJ�MOW'NbK S [QZ�W!XqJsa�W�J:[QMON c�J:`LMOK"KAZ�W�c�Jl� YZ
S PRNQMOPRN�Z�PVo$NbXqPVZ�NQPRJ y

� Z S [ba S Z�P�X&c$JLT�Z�PR`���NbXVJL` Xqa�PRJLT�c$Js`UMOKAKAZ�W�c$JsJUW S MOTVN XqNQM�W J X��lM�a JLW �GMOPV`UJsTRMOW!X�c IJ�� W�NQJUT
TVM�NbX c ZlW�T [ e JLT S Z�`LJ}Z�P�XqNb`La�[QZ�NQPRJ���TVMON X c Z�W$T [ e JLT S Z�`LJd`kZlPRX IJUTVNbJLW y�| Z�W�T�[ e JLT S Z�`LJ}Z�P�XqNQ`Ua�[]ZlNQPVJl��MOW
`kZl[Q`La$[QJm[QJi`LMOa S [QJ YZxZ S$S [QNb~�a$JLP YZs[ enZ�Nbc�Jmc�JLT IJL~�a ZlXVNQMOW�T�c���W Z�K"NQ~�a�JUT IJUXqZ�o�[bNQJLT�JUW �GMOW�` XqNQM�WAc�JUT
Z�W�r�[QJLTiZ�a���Z�PRXVNQ`La$[]ZlXVNQMOW�T�c�a1PRMOo MlX�ZlNQW�TRN�~�a$Jsc�J}[QJUa�PVTic IJUPVNbj IJUJLT ym� Z\XqPVZ�
RJL` XqMONbPVJ�� [bJLTir!Z�NbW�TL�
[QJUT�o�MOa�`L[bJLT�c�J\PRJUXVMOa�P�c�MON jOJUW�Xdc$MOW�`\M S IJUPVJUP�c Z�W�T�[fenJUT S Z�`UJ"Z�PRXVNQ`La$[]Z�NbPVJ���W�MOa$T�c�MOW�W ZlW�Xda$W�J
IJL~�a Z XqNQM�W JUW�o�MOa�`U[QJ �GJLPRK IJUJdZ �!Z�W!X&[]Z��GMOPRKAJ�TRa�NbjlZ�W!XqJ
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M Ya �= � �= � = TRMOW!Xx[bJLT}JLPVPRJLa�PRTsJUW;Z�`U` IJU[ IJLPVZlXqNbMOW�T}Z�P�XqNQ`Ua�[]ZlNQPVJUTL� j�NbXVJLTRTVJLTxZ�PRXVNQ`Ua�[]Z�NbPVJUT�JUX S M�TVN
�
XqNbMOW�T ZlPRXqNb`La�[QZ�NQPRJLT�PVJLT S JU`UXVNbjOJUKAJUW!Xk� &	��JUX�&
(}TRMOW!Xm[QJUT K ZlXVPVNb`LJLT�c�JLT r!ZlNQW�T�JUW j�N XqJLTRTVJ�J XmJLW
S MOTVN XqNQM�W � � � �� TRMOW!X\[QJUT�KAZlXqPRNQ`LJUTxc e NQW$JLPRXVNQJl� P IJUJL[Q[bJDJUX�JLTRXVNQK IJLJ S Z�P�[bJ T���T�X YJLK"J�c�JD`UMOK �
KAZ�W�c�J y�� W � W ��������H��� ����9TVM�W�Xm[bJLT�KAZlXVPVNQ`UJLT�Z�TVTRMp`UN IJLJUTmZ�a � XqJLPRKAJUT�~�a Z�c�PVZlXqNb~�a�JLT P IJLJL[b[QJUT
JUX JLTRXVNQK IJLJUT y � W\PRJLKAZ�PV~�a�J�~�a�J TRN$[bJLT KAZlXqPRNQ`UJLT�JUTRXVNQK IJLJLT S Z�P�[bJ�T��pT�X YJUKAJ c�J�`LMOK"K ZlW�c�J�TRMOW!X
IJLrOZ�[QJUT Z�a � K Z XqPVNb`LJUT�J��$Z�` XqJUTL�_[QJiXqJLPRKAJ�c�J�c�PRMONbXVJ�c�J�[fe IJU~�a�ZlXqNbMOWDc�J jpNbJLW!X � IJUPVM:JUX�[QJLT�JLPVPRJLa�PRT
Z�P�XqNQ`Ua�[]ZlNQPVJUTmNQPVM�W�X�Z�a�TRTVN YZ � IJLPRM yd
 J XVXqJxTVNbXVa ZlXVNQMOW�JLTRX�K Z�[b��JLa$PVJLa$TVJLK"JLW!X�XVPVM S NQc IJLZ�[QJ y�
 MOW��
`LJ S Xqa$JL[Q[bJLK"JLW!Xk��[QJUT�XVJLPVK"JLT�c�J�c$PVMON XqJiW�J�PVJ S P IJUTVJUW�XVJLW!X S Z�T�~�a�J�[QJUT S ZlPqZ�K YJUXVPVJLT�c���W Z�K"NQ~�a�JUT
c�aDPRMOo�M�X y � Zdj�Zl[QJLa$P�c�J&`LJUT�XqJUPVK"JLT�PRJ S P IJLTRJLW!XqJ�[bJ&c�JUrOP IJ&c�J�`UMOW�W Z�NbTVTVZ�W�`LJ&c�J�[QZsc���W ZlKANb~�a$J
c�a PRMOo MlX�Z�NbW�TVN�~�a�J�c�J&TVMOW JUW�j�NbPVMOW�W$JLK"JLW!X y�| Z�W�T�[QJ&`kZ�T�c ena�W$J�`LMOK"KAZ�W�c�J&JLW K"MOa$jOJUKAJUW!X
[QNbo�PVJl�p[fenJUW!jpNbPVMOW$W�JLK"JLW!XmJLT�Xm`kZ�PVZ�`UX IJLPRNQT IJ S Z�P�[bJLT S ZlPqZ�K YJUXVPVJLT c$a KANb[QNQJUaAc�Z�W�T [QJU~�a�JL[ [bJ�PVM�o M�X
IJUj�MO[Qa$J y&� M�PVTic enNbW!XqJLPVZ�`UXVNQMOW$T�ZkjOJU`�[ e JLW!j�NQPRMOW�W�JUKAJUW!Xk� `lenJUTRX�� YZ���c�NQPRJs[bMOPVTmc e a�W�J�`UMOK"K Z�W$c�JdJLW
�GMOPR`LJ���MOW c�MON X&NbW�`L[ba�PVJd[bJsK"Mpc YJL[QJ�c$a PVMOo�M�XiJUX&c�Js[ e JLW!j�NQPVM�W�W�JLK"JLW!X�ZkjOJL`s[QJU~�a$JL[ NQ[�NQW!XVJLPqZlrONbX
w S MOTRNbXqNbMOW�c�JUT MOo�
RJ XqTU� �GPVM�XRXqJUKAJUW�XL��W�ZlXqa�PRJ�c$J�[fenNbW�XVJLPVZ�`UXVNQMOW y y y{z y2
 M�KAK"J KAJUW!XqNQM�W�W IJ S [Qa$T
� Z�apXk�$`UJLP�X�Z�NbW�JLT�JLPVPRJLa�PRT�c�J�K"M�c IJL[bNQTqZ XqNQM�W\c�J�[ e JLW!j�NQPRMOW�W�JUKAJUW!X S JLa$j�JLW!XiZkjOMONbP�a�W$J�NQW ��a�JLW�`UJ
XqP YJLT:rOPVZ�W�c�J�TVa$PA[QZ TRX�Zlo�NQ[bNbX IJ JUX"[]Z S JLP��GM�PVKAZ�W�`LJ JUW+r IJLW IJUPqZ�[ c�a+T���TRX YJLK"J y2� W+c�M�NbX\c�M�W�`
c IJ�� W�NQP�[QJLT�r!Z�NQW$T�c�JUT�K ZlXVPVNb`LJLT &	�}JUX�&)(\c�J �=Z �`UMOW YZ S PRMp`Ua�PVJUP�a�W�J\r�PqZ�W�c$J�PVMOo$a�TRXVJLTVTRJ"Z�a
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T���T�X YJLK"J y�� JxT���T�X YJLK"J�M S IJLPqZlW�X�c Z�W�T�[ e JLT S Z�`LJxZ�PRXVNQ`La$[]Z�NbPVJ�� Nb[�c�JUj�NbJLW!XdZ�TRTVJ ��Z�PVc�a1c�Jxc IJ�� W�NbP
`LJUT�r!Z�NbW�TL��[bJ&`UMOW�`LJ S XqJUa�P�W�J S MOa$jlZ�W!X �GMOPRK Zl[QNQTRJLP [bJ&`UMOK S MOP�XqJLK"JLW!X�c���W Z�K"NQ~�a�J&c IJLTRNQP IJ&c ZlW�T
`LJ XiJLT S Z�`LJ y


 J S PVM�o�[ YJUKAJiJLT�X S Z�PRXVNQJU[Q[QJUKAJUW!X�P IJLTRMO[Qa TRN [ e IJL~�a Z XqNQM�W JLW o�MOa�`U[QJ �GJLPVK IJLJ�JLTRX�c IJ	� W$NQJ�c ZlW�T
[ e JLT S Z�`UJ `kZlPRX IJUTVNbJLW y � `UN ��[bJLT}JLPRPVJLa$PVTL��[QJLT}r!Z�NbW�TdJUXs[]Z�c���W Z�K"NQ~�a�JATVMOW!XsJ�� S PVNbK IJUJLTsc Z�W�Tsa�W
PVJ S YJLPRJsc$J}o�Z�TVJd`kZlPRX IJUTVNbJLW
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� JLTmXqJUPVK"JLTiTVMOW!X&[QJLTiK�tJLK"JLTm~�a�Jx[fe IJU~�a�ZlXqNbMOW S P IJU` IJLc$JLW!XqJl� [ e NQW�c$NQ`LJ � NQW�c�Nb~�a Z�W!Xi~�a$Jx`LJUTiXVJLP �
K"JLTiTVMOW!X�KAZ�NbW�XVJLW ZlW�XiJ � S PVNQK IJLT S Z�PiPqZ S�S M�PRX YZAa�W jOJU`UXqJUa�P�c�J S MOTVN XqNQM�W�TmJUX&c enM�PVNQJUW!X�ZlXVNQMOW�T
`kZlPRX IJUTVNbJLW�W�JUTL� , �/. � ��������� ; = y�� NQJUW�~�a$Jx[QJ S PVMOo�[ YJLK"J�c�JLT S Z�PVZ�K YJUXqPRJLTmW�MOW���K"Mpc IJU[QNbT IJLT
W e JLT�X S ZlT P IJLTRMO[Qa �uNb[OJLT�X KAZ�NbW�XVJLW ZlW�X S [Qa�T �=Z�`UNQ[QJ�c enNbW�`L[ba�PVJ `UJLT S Z�PVZ�K YJUXqPRJLT�JUXL� S Z�P�`LMOW$T IJL~�a�JUW!Xk�
c�Jdc IJ XqJLPRKANbW�JLP [bJLT r!ZlNQW�T ZlTVTVa$PqZ�W!X&a�W�`LJLP�X�Z�NbW�c�JLrOP IJdc�JdPVMOo�a$TRXqJUTVTRJ}j�a [QJ�T���T�X YJLK"Jdc�Jd`LM�MOP��
c�MOW$W IJLJUT y

� Z �GMOPVK�a$[]ZlXVNQMOWdc�J�[fenJUT S Zl`LJ M S IJUPqZlXVNQMOW$W�JL[�JLT�X a�W�J�r IJLW IJUPqZ�[bNQTqZ XqNQM�Wxc�J�`UJ S PRNQW�`UN S J!w ��� Z XqNQo
� �O� V z y2� J `LJUW!XqPVJ�c e NQW!X IJUPLtJUX S PRJLK"NQJLP:c e a�W�J�`LMOK"KAZ�W�c�J�PVM�o M�XVNQ~�a�J�JLT�X [bJ�`UMOK S MOP�XqJUKAJUW�X
c���W Z�K"NQ~�a�J:c�a'PRMOo MlXd`LMOW�TRNQc IJUP IJ:c�a S M�NQW!Xdc�a'jpa$J"c$J"TRMOW S MOP�Xdc e NQW!XqJUPqZ�` XqNQM�W�Zkj�JL`"[ e JLW$j�N
�
PVM�W�W�JLK"JLW!XL��`�e JLT�X YZ c�NbPVJ�[ e J	� JL` XqJUa�P y2� W `��$JLPV`��$J YZ'NQK S MOTRJLP\a�W$J�XVPqZ�
RJU`UXVMONQPRJ JUX�� MOa+a$W�J
c���W Z�K"NQ~�a�J�c$J �=Z �`LMOW YZ�TVZlXqNbT��=Z�NbPVJ�[fenJ � IJL`LapXqNQM�W c ena$W�J�XltZ�`���J S Z�P [ e J	� JL` XqJLa$P y � [ c�J j�NQJLW!Xmc�M�W�`
PqZlNQTVM�W�W Z�o�[bJmc�J S JLPR`LJUj�MONQP�[ e JLT S Z�`UJ�c Z�W$T�[bJL~�a�JL[�[QJi`LM�W�XVP tMO[bJLa�P�c�J jpPVZ�NbX�Z�r�NQP�`LMOK"K"J IJ X�Z�W!X�a�W
JLT S Z�`UJ�c IJ	��W�N S ZlP&[bJs`UMOK S MOP�XqJLK"JLW!X&c�Jx[fenJ�� JU`UXVJLa�PU� [ e JLT S Z�`UJxM S IJUPqZlXVNQMOW$W�JL[ ym� J �GMOPVKAZ�[bNQTVK"J
c�J 	 Z�TRMOW5c IJL`UPVNbX�[bJLTDX tZ�`���JLT YZ�J	� JL` Xqa�JUP S ZlP [ e J	� JL`UXVJLa�PU��KAZ�NQTAc Z�W�T�[ e JLT S Z�`UJH`LZ�PRX IJLTRNQJLW y
� enJUT S Zl`LJ�M S IJLPVZlXqNbMOW�W�JU[�TVJ S PVM S MOTRJ&c$J �GM�a�PVW�NbP a�W�Jic IJ	��W�NbXVNQMOW:c�JmXltZ�`��$JLT�c�Z�W�T�a�W PRJ S YJUPVJ ��� IJ
YZ&[fenJ�� JU`UXVJLa�PU� IJUj�MO[Qa ZlW�X ZkjOJL`�`LJ�c�JLPRW�NQJUP y�� MOa$X�`LMOK"K"J�[QZ&`UMOKAKAZ�W�c$J�� ��o�PRNQc�Jl�OMOW IJ X�Z�o�[bNbX�c�JUT
KAZlXqPRNQ`LJUTmc�JsT IJL[bJL`UXVNQMOW�j�NQTVZ�W!X YZ:`LMOK"KAZ�W�c�JUPia$W1c�JUrOP IJ}c�J}[QNQo�JLP�X IJ�c�J}[ e JLT S Z�`UJsM S IJLPqZ XqNQM�W�W�JL[
TVM�NbXmJLW��GMOPR`LJ�� TRMONbXmJUW S MOTRNbXqNbMOW
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PVNbJLW$XqZlXqNbMOW\JUX N Z�a �:c$NQPVJU`UXVNQMOW�T�`UMOKAKAZ�W�c IJLJLT JUW �GMOPR`LJ��lKAM�KAJUW�X y � JLT�KAZlXqPRNQ`UJLT�`LMOK S [ IJLK"JLW �
X�ZlNQPVJUT NQc�JUW!XqN�� Z�W!Xm[QJLTmc�NbPVJU`UXqNbMOW�T M S IJLPqZ XqNQM�W�W�JL[b[QJUT�`LMOK"KAZ�W�c IJUJLT JLW��GMOPR`LJdTVJUPVMOW!X&c�MOW�`
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 MOK"KAJ}[ enZ�[Qr�MOPVN Xq��K"J�c�Js[]Z:`LMOK"K ZlW�c�J}� ��o�PRNQc�Jl� MOW1Z�TVTRJLK�o$[QJxJUW�TVa$NbXqJs[QJUT�KAZlXqPRNQ`LJUTmc�J
T IJU[QJU`UXqNbMOW S MOa�Ps[QJLTxNQW!XqPRMpc�a$NQPVJ"c Z�W$T�[]Z1T�XqPRa�`UXVa�PVJDc$JD`LMOK"KAZ�W�c�J Z�a�W�Nbj�JkZ�a(c�a�`���MON �;c�JUT
`LM�W�XVPVNbo�a$XqNbMOW�T}Z�a ��`UMOa S [bJLT}`LMOK"K ZlW�c IJLT}TVJU[QMOW�c�JLa��([bMONQTdc�J"`LM�KAKAZ�W�c�Jl� a$W�J JUW S M�TVNbXVNQMOW
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c�J T IJU[QJL` XqNbMOW+c IJ	� W�NbJLT S [Qa$T"��Z�a$X y4� W+K�a$[bXqN S [QNbJ [bJLT\XqJUW�TVJUa�PVT � �O� � � � � ��J X �
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� enapXqNQ[bNQTVZlXqNbMOW c e a�W(PRJ S YJUPVJ NbW�JLP�XqNbJL[ `kZlPRX IJUTVNbJLW;JUTRX IJ j�NQc�JUKAK"JLW!XdXqMOapX YZ �=Z�NbXsZ S$S PVM S PVN IJ:c ZlW�T
o�NbJLWDc�JUT `kZ�T�K Z�NbT�W$MOW JLTRTVJLW!XVNQJL[ y�� W S JUa$X a$XVNQ[QNbTVJUP�W enNbK S MOPRXVJ&[bJL~�a�JU[ PVJ S YJLPRJ S M�a�PRj�a ~�a�J�[QJ
W�MOKxo�PVJ c�Jm`UMpMOPRc�MOW�W IJLJLT�r IJUW IJLPVZ�[QNbT IJUJLT TVM�NbX�Z�c IJU~�a ZlX y�� [ JLTRX�K�tJLK"J S MOTVTRNQo�[bJ��OXqM�a$X�c IJ S JLW$c Z�W!X
c�J&[]Z S a�NQTRTqZ�W$`LJ�c$J�`kZl[Q`La$[�c$MOW!X�MOWAc�NQT S MOTRJ���c e a$XqNb[QNQTRJLP�a�WAPVJ S YJLPVJ�W�MOW ��NQW�JUPRXqNbJL[ J X�c�JiXqPRMOa$jOJUP
a�W+`LMOK S PVM�KANbT�JLW!XqPRJ�PRM�X�Z XqNQM�W c$JLT"K ZlXVPVNb`LJLT\c$J�T S IJL`UN�� `LZlXqNbMOW+J X"PVM�XqZlXqNbMOW c�JLT IJL~�a ZlXVNQMOW$T
c���W Z�K"NQ~�a�JUT y

� Z �GMOPVK�a$[]ZlXVNQMOW c�J�[fenJUT S Z�`UJ\M S IJUPqZlXVNQMOW�W$JL[�jpNbJLW!XdJLW$`LMOPRJ\Z�a�rOK"JLW!XVJLP�[bJ�W�Nbj�JkZ�a c$J � J��pN �
o�Nb[QNbX IJ:c�a;T���T�X YJLK"J c�JA`LMOK"K ZlW�c�J y1� Z�c IJ�� W�NbXVNQMOW�c�J X tZ�`���JLT S Z�PsPVZ S�S MOPRX�Z�a ��M S IJUPqZlXVNQMOW$T
J	� JL` Xqa IJUJLT S Z�P\[fenJ�� JU`UXqJUa�P\JLT�X S [Qa�TxNQW!Xqa�N XqN jOJDJ X S [Qa�T S MO[
��jlZ�[bJLW!XqJ ~�a$J `UJL[b[QJDa$XVNQ[bNQT IJUJ c ZlW�T
[ enZ�[brOMOPVN Xq��K"J�c�J []Z�`LMOK"K ZlW�c�J � ��o�PVNbc�J y7� W5apXqNQ[bNQTVZ�W!XDa�W0JUT S Z�`UJ'PVJL[bN IJ YZ;[fenJ�� JU`UXVJLa�PU��[QJ
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T���T�X YJLK"J JUTRX K"MONQW$TATRa�
RJUX�Zla �+JLPVPRJLa�PRT c�J1K"M�c IJL[bNQTqZ XqNQM�W c$J [ e JLW!j�NQPRMOW�W�JUKAJUW�X ~�a enJUW0a$XqNb[
�
NQTVZ�W!X a$W2JLT S Z�`UJ1NQW$JLPRXVNQJU[ � S PVNbW�`LN S Z�[QJUKAJUW!X:[QMOPRT"c$J X tZ�`���JLT W IJL`UJLTVTRNbXqZ�W!XDa�W+� Z�a$XAc�JLr�P IJ c�J
KAZ�W�N S a�[]Z�o$NQ[QN X IJ'w=Z�TVTRJLK�o$[]Z�rOJl��XqPVZ jlZ�Nb[mc Z�W�TDa$W4JLW!j�NQPRMOW�W�JUKAJUW�XD��MOTRXVNQ[bJ�� S PRM�Xq� YJUTVJUT y ybyhz M Ya
[]Z `UMOW�W ZlNQTVTVZ�W�`UJ S P IJL`UNQTRJ c$J []Z S MOTVN XqNQM�W;JUX:c�J�[fenMOPRNQJUW�XqZlXqNbMOW(c$JLT:MOo�
RJ XqT:JLT�XA`UPVa�`UN]Z�[bJ y(| J
S [ba�TL��a�WH`���MON � c�J:[ e JLT S Z�`UJ"c�Z�W�Td[QJU~�a$JL[ TVM�W�X}c IJ�� W�NbJLT}[QJLT IJU~�a ZlXqNbMOW�TdJLWHo�MOa�`L[bJ �GJLPRK IJUJ\JLW
�GMOW�` XqNbMOW'c�JA[QZDXltZ�`���J\j�NQJUW!X �=Z�`UNQ[bNbXqJUP�[QZ�`UMOW�`UJ S XVNQMOWHc�a(T���TRX YJUKAJl� IJ X�Z�W!X}c�MOW�W IJA~�a e MOW S JLapX
MOPRNQJLW!XVJLPD[bJLTDc�JUrOP IJUT c�J [QNbo JUPRX IJ YZ;`LM�KAKAZ�W�c�JUP TRJL[QM�W5[bJLT S Z�PRXVNQ`La$[]Z�PRNbX IJUTAc$J []Z�X tZ�`���J y � YZ
M Ya NQ[mJLT�X S PVZlXqNb~�a$JLK"JLW!X NbK S MOTRTVNQo$[QJ c�J TVJ � JLP YZ�a�W�J�T S IJU`LN
� `kZlXVNQMOW+c�J S JLP��GMOPVKAZ�W�`UJ�[bMOPVT
c�J�[ e IJUXqZ�o�[bNQTVTRJLK"JLW!X\c�J�r!ZlNQW�T\c ZlW�T:[ e JLT S Z�`LJ Z�P�XqNQ`Ua�[]ZlNQPVJl� [ e JLT S Z�`UJ M S IJLPVZlXqNbMOW�W�JU[ S JUPVK"JUX:[QZ
c IJ�� W�NbXVNQMOW c$J�c�JLrOP IJLTmc�Jd[QNbo JUPRX IJ�Z �!Z�W!Xmc�N
� IJUPVJLW!XVTi`UMOK S MOP�XqJUKAJUW�XVT c���W Z�K"NQ~�a�JUT y � Z�P J �pJLK��
S [bJ�� a�W TVa�N j�N�c�Jd`LMOW!XqM�a�P&W IJL`LJUTVTRNbXqJ}a�W�Jdc���W ZlKANb~�a$J}PRNQrONbc�J�c Z�W$Ti[QZ\c�NQPRJL`UXVNQMOW W$MOPVKAZ�[QJ YZ\[QZ
TVa$P��=Z�`UJ&J X�a$W�Jmc���W Z�K"NQ~�a�J S [Qa$T�`UMOK S []Z�NbTqZ�W!XVJ c Z�W�T�[]Z�c�NbPVJU`UXqNbMOW\X�Z�W$rOJLW!XqJ YZd[]Z�TVa$P��=Z�`UJ y � W
�=Z�NbTqZ�W!Xm`LM�W�`LMOPRc�JLPi[QJUTiZ��pJLTic�Jd[ e JLT S Z�`LJ}NQW�JUPRXVNQJL[ Z j�JL`}`LJUT&c�NbPVJU`UXqNbMOW�TU��NQ[ c$JUj�NQJUW�X S MOTVTRNQo�[bJ�c�J
c IJ�� W�NQP&[QJUT�r!Z�NbW�TiJLW �GMOW$`UXqNbMOW1c$JLT�`UMOK S MOP�XqJLK"JLW!XVT�PVJU~�a�NQT y�| J S [Qa�TU� [fenJUT S Z�`UJxM S IJLPqZ XqNQM�W�W�JL[
S JLPVK"JUX�[ e a$XqNb[QNbTqZlXVNQMOW:c e a�W�J�K IJUXV��Mpc$J�c�J�T�X�Z�o�Nb[QNbTqZlXVNQMOW:c�J�KAZ�W�N S a�[]Z XqJLa$PVT�PVJLc$MOW�c Z�W!XVT o Z�T IJUJ
TVa$P []ZiKANbW�NQK"NQTVZlXqNbMOW�c�J�[fe IJUW�JLPRrONQJ�`LNbW IJUXVNQ~�a�J��OZ�NQW�TRNp~�a�J [bJ�`UMOW!XqP tM�[QJ�c$J�K ZlW�N S a$[]ZlXVJLa�PRT c ZlW�T [QJ
jOM�NQTVNbW Z�rOJ&c e a�W�J�TVNbW�rOa�[QZ�PVN X IJiJLW IJL[bNQK"NQW ZlW�X�[bJ�`kZl[Q`La$[ c�J�[fenNbW�j�JLPRTVJ�c�J�[QZxKAZlXqPRNQ`LJ � Z�`UMOo�NQJUW�W�Jl�
S PRMOo�[ YJUKAJm`U[]Z�TRTVNQ~�a�J&c�J�`UMOK"K Z�W$c�Jmc�JLT�KAZ�W�N S a�[QZlXqJUa�PVTkw � Z �lZlK�a�PqZ � ��� OOz y�� WDc IJ S NbX�c�J�TRMOW
W�N jOJkZla�c�J � J �pNQo�Nb[QNbX IJ S [ba�T IJL[QJ j IJ�� a�W�JdT�XqPVa$`UXqa$PVJ}c�Jd`LMOK"K ZlW�c�J�a$XVNQ[QNbTqZ�W!X [QZ �GMOPVK�a$[]ZlXVNQMOWAc�J
[ e JLT S Z�`UJ M S IJUPqZlXVNQMOW$W�JL[�JLT�XxXVMOa$XqJ��GMONQTdTRa�
RJUXRXqJ Z�a��(K tJLK"JLT S PRMOo�[ YJUKAJUTdc�J c�NbTV`UMOW!XqNQW�a�N X IJ"~�a�J
`LJUa �'PRJLW�`UMOW!XqP IJUT S Z�P�[]ZD`UMOK"K Z�W$c�J�� ��o�PVNbc�J\JUXd`UJ YZD`LZ�a�TRJ"c$J"[QZ �=Z �`UMOW'c�MOW!Xd[QJUT�K ZlXVPVNb`LJLT
c�JDT IJL[bJL`UXVNQMOW(TVMOW!X\c IJ�� W�NbJLT yH	 tJLK"JDTVN�`LJLTxc�JLPRW�N YJUPVJLTxTVMOW!X\c IJ�� W�NbJLT\c Z�W$T�a�W;PRJ S YJUPVJ MOP�Xq��M �
rOMOW�Z�[ ��� IJ YZ�[fenJ�� JU`UXVJLa�PU� [bJLT�c�JUrOP IJUTsc�J:[bNQo�JLPRX IJ�c�J:`LJ"PVJ S YJLPRJ:W�J S JLapjOJLW!X tJUXVPVJ:`LMOK"KAZ�W�c IJUT
~�a e JLW S MOTRNbXVNQMOW S a�PVJdMOa�JLW �GMOPR`LJ S a$PVJ y�
 MOK"K"J�c Z�W�Tm[bJ�`kZ�Tmc�J�[QZ�`LMOK"KAZ�W�c�J�� ��o�PRNQc�Jl� a�W
c�JUrOP IJ�c$J�[QNbo JUPRX IJ&`UMOKAKAZ�W�c IJ&JUW �GMOPV`UJ�~�a�N c�JUj�NQJUW!X TVMOa$c Z�NQW JLWDK"MOa$j�JLK"JLW!X [QNbo�PVJmJUTRX TRMOa�PV`UJ
c e NQW�T�X�Z�o$NQ[QN X IJ&JUXmj�NQ`LJ�j�JLPVTVZ$� S JUa�NbK S MOP�XqJ�TRN�`LJ}c�JLPRW�NQJUP JLT�X�`LZ�PRX IJLTVNbJLW MOa�W�MOW y
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S a�o$[QN IJUTAJUW2[bNbXVX IJLPVZlXqa�PRJ���o�NQJUW2~�a�J1TRJ1KAZ�W�N
�GJLTRXqZ�W!X"TVMOa�TAc�Nbj�JLPRTDZ�T S JU`UXqT TVJL[bMOW2`���Z�~�a�J Z S �
S PRMp`���J S JLa$j�JLW!X;tJ XqPVJHZlXRXqPRNQo�a IJUT YZ c�JUT�`LZ�a�TRJLT �GM�W�c Z�K"JLW!X�Zl[QJLT S P IJL`UNQTRJLT y 
 JLT S PVM�o�[ YJUKAJUT
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S JLP �`Ua�Z�aHW�Nbj�JkZ�a(c�JATRJLT �GMOW�`UXVNQMOW$T S PRJLK"N YJUPVJLT}JUXsc�J"[]Z�W ZlXVa�PVJ"c�a([bNQJUW�~�a e NQ[�`LP IJLJAJLW!XqPRJ [QJ
T���T�X YJLK"J1K IJL`LZ�W�Nb~�a$J�J X [bJ � `LJLP�jOJLZ�a �;c�a2PVMOo�M�Xk��TVMON X"[ e a$XqNb[QNQTVZlXqJUa�P y � � W4c�J c IJLrOZ�rOJLP"`LJUT
`kZla�TVJUTL��P IJUTVa�K"MOW�Td[QJUT S PVM�o�[ YJUKAJUT�NQW�� IJLPVJUW!XqT}Z�a � S ��NQ[bMOTVM S ��NQJUT�c�J:`UMOKAKAZ�W�c$J�c�JLT�TRJL` XqNQM�W�T
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� � JUXVNbXqJUT&c IJUj�N]ZlXVNQMOW$T c�Jd[ e IJUX�Z XmTRX�Zlo�[QJ�JUW�XVPqZ t vbW�JLW!Xic e IJLW�M�PVK"JLT S JUPRXVa�PVo Z XqNQM�W�T y
� ��IJL`UJLTVTRNbXVJxa�W�JdrOPVZ�W�c�JdPRMOo�a�T�XqJLTRTVJ y
� � P IJLTVJUW�`LJsc�J�[]Z�`UNQW IJUK Z XqNQ~�a�J�NQW!jOJUPVTVJ}NQK S [bNQ~�a�Jia�W�J S []ZlW�N�� `LZlXqNbMOWDc�J�XVPqZ�
RJU`UXVMONQPRJ

Ra$c�NQ`UNQJLa$TVJ y

� � JUTsr!ZlNQW�Tdc IJ�� W�NQTdc ZlW�Ts[fenJUT S Zl`LJAZ�PRXVNQ`La$[]Z�NbPVJx`UMOK S [QNb~�a$JLW!X}[]ZDXltZ�`��$JAc�aH`LM�W�`LJ S �
XVJLa�P y
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� � PqZlW�c�Jdc IJ S JLW$c Z�W�`UJsc�JUT&NbW��GMOPRK ZlXVNQMOW$T�c�a `kZ S XqJLa$Pic$J �GM�PV`LJ y
� | M�NbX�M S IJUPVJUP�JUWAK"NQ[bNQJLa\`UMOW!XqNbW�a"JLW �GMOPV`UJsw | NQTR`LMOW!XVNQW�a�NbX IJ�� K"MOa$j�JLK"JLW!X�[bNQo�PRJ��
o�MOa�`U[QJdMOa$j�JLP�XqJ z y

� | JUK ZlW�c�Jda�W�JdJ��p`UJL[Q[bJLW!XqJd`UMOW�W Z�NbTVTVZ�W�`LJ}c�Jd[ e JLW!j�NQPRMOW�W�JUKAJUW!X y
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 Zl[Q`La$[�c�Jd[]Z�`LNbW IJLKAZlXVNQ~�a�J�NQW!j�JLPVTRJsJUW XVJLK S TmP IJUJL[ y
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� 
 M�KAKAZ�W�c�JUTxJUW �GMOPV`UJ JUX�JLW S MOTVN XqNbMOW(TRMOW!X�K�a$XVa�JL[b[QJUKAJUW�XsJ��p`U[Qa�TRNbjOJUT\c Z�W�Txa�W
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c$a�K"MOa$j�JLK"JLW!Xi[QNQo$PVJ YZ\a�W KAMOapjOJLK"JLW!Xi`LM�W�XVPqZ�NbW!X y
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a$W�JsPRJL`UMOW�TVNbc IJLPVZlXqNbMOW�c�JLTmr!ZlNQW�T YZ\`�� Z�~�a�JsW�MOa$j�JL[b[QJ�XltZl`���J y

� ^ [QJ��pNbo�NQ[bNbX IJ�c$Jx� Z�apX�W�N jOJkZla [QNbKAN X IJLJ S Z�P&a$W�J�KAZ�a$jlZ�NQTRJd`LMOW�W�Z�NQTRTqZ�W�`UJ�c�Js[ e JLW$j�N
�
PRMOW�W�JUKAJUW!X y
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S PRMOo�[ YJUKAJUT\Z �!Z�W!X\XVPqZ�N X YZ [QZ1TRXqZ�o�NQ[bNbX IJ"c$a T���TRX YJUKAJl��Z�a S Z�TRTqZ�rOJ c ena�W;X�� S J c�J `LM�KAKAZ�W�c�J
YZ�[fehZla$XqPRJ�� YZH[]Z'W IJL`UJLTRTVNbX IJ c�J S M�TVT IJUc�JLP a�W�J o MOW$W�J1`UMOW�W Z�NbTVTVZ�W�`LJ�c�J [ e JLW!j�NQPVM�W�W�JLK"JLW!X JUXk�
S Z�Ps[QJ �=Z�NbXsK�tJUKAJl� a�W�J rOPqZ�W$c�J PRMOo�a�T�XqJLTRTVJ y�� Z1TRJL`UMOW�c�J�`L[QZ�TVTRJ `UMOK S PVJLW$c�[QJLT S PVM�o�[ YJUKAJUT
c�JH`LMOW$`LJ S XqNQM�W � IJUXqZ�o�[QNbTVTRJLK"JLW!X c�J�rOZ�NQW�TU��[bNQK"NbX�Z XqNQM�W�T c�J � J �pNQo�Nb[QNbX IJ��&`kZ�PVZ�`UX IJLPVNbTqZlXVNQMOW$T c�J
S JLP��GM�PVKAZ�W�`LJ�J X S []Z�W$N�� `LZlXqNbMOWDc�J�XqPVZ�
RJL` XqMONbPVJ y
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� Z S PVJUKAN YJLPVJ�`U[]Z�TRTVJ c�J S PRMOo�[ YJUKAJUT'Z0`LMOK"KAJ(`kZ�a�TRJ `LMOK"K�a�W�J [QZ �=Z �`LMOW
c�M�W�XH[QZ �GMOPV`UJ
c e NQW!XqJUPqZ�` XqNbMOW.JUW!XqPVJ�[QJ'KAZ�W�N S a�[]ZlXVJLa�P J X1TRMOW?JUW!jpNbPVMOW$W�JLK"JLW!X JUTRX S JUP �`Ua�J(J X�XVPqZ�N X IJLJ S ZlP
[QJ T���TRX YJUKAJ�c�J'`LMOK"KAZ�W�c�J y � W5P YJLr�[QJ'r IJLW IJLPqZl[QJ��&[QJ'o�a$X c e a�W�JH`LM�KAKAZ�W�c�J JUW �GMOPR`LJ'JLT�X
c e NQK S M�TVJLP&a�W�J �GMOPR`LJ YZD[fenJ�� JU`UXqJUa�P�`LM�KAK"J IJ X�ZlX�c$J\TRX�Zlo�NQ[bNbX IJ}JUXdc$JxXqPVZ�NbXVJLP�XVMOa$XqJxc IJUj�N]Z XqNQM�W
c�J `UJUX IJUXqZlX\`UMOKAK"J a$W�J S JUPRXVa�PVo Z XqNQM�W YZ PVJ�
RJUXqJUP y � MOa$P�o�NQJUW�NQ[b[Qa�T�XqPVJUPx`UJ S M�NQW!Xk� S PRJLW�M�W�T
[ e J��pJUK S [bJ S Z�P�XqNb`La�[bNQJLPAK ZlNQTDW�M�W ��PRJLTRXVPVNb`UXqN
�dc e a�W.`UMOW!X�Z�` X ZkjOJL`Ha�W�J �GMOPR`LJ K"NQW�NbK Zl[QJ y giW
jOJU`UXVJLa�P:c�J S MOTRNbXqNbMOW�,.-:JLT�X\`LM�KAKAZ�W�c IJDZ�a�PVMOo�M�XL��jOJU`UXqJUa�P:`LMOPRPVJUT S MOW�c Z�W!X YZ [QZ S M�TVNbXVNQMOW
c e a�W�J'TVa$P��=Z�`UJ XqJL[b[QJ ~�a e JLT�XqNbK IJUJ S Z�PD[fena$XVNQ[bNQTqZ XqJLa$P y3� MOa$XqJ'JUPVPVJUa�P c�J S MOTVN XqNbMOW�W�JUKAJUW�XDc�a
PVM�o M�XmTRJ}XVPqZ�c$a�NbX S ZlPia$W�J �GM�PV`LJdc e NQW!XVJLPqZl`UXqNbMOW � �GMOPR`LJdNQW$c IJLTRNQP IJUJdc Z�W�TiW�M�XVPVJdJ��pJLK S [bJ y�
 JUXVXVJ
�GMOPR`LJ�JLT�XAc$MOW�` S JUP �`Ua�J�`UMOK"KAJDa$W�J S JLP�Xqa�PRo ZlXVNQMOW YZ'PVJ�
RJUXqJUP S Z�P\[QJ `UMOW!XqPutMO[QJUa�PL��~�a�N �GMOa�P��
W�N Xsa$W(`LM�a S [QJ"`LM�PVPVJU`UXVN���j�NQTVZ�W!X YZ Z�
Ra�T�XqJUPx[]Z S MOTVN XqNQM�WHc$a(PVM�o M�X y � J S PVMOo�[ YJLK"JAJUTRXs~�a�J [QZ
~�a Z�W!XqN X IJ\c�J�XVPqZkjlZ�NQ[ IJL`�� ZlW�r IJLJ:JUW�XVPVJ\[bJ�PVMOo�M�X�J XdTVMOW'JUW�j�NbPVMOW�W$JLK"JLW!Xd[QMOPRT�c�J\[fehZ S$S [QNb`kZlXVNQMOW
c e a�W�J �GM�PV`LJAJLT�X\o JLZ�a�`UMOa S XqPRM S NbK S MOPRXqZ�W!XqJ S M�a�Px`UMOW�TVNbc IJLPRJLPs`LJUXRXqJ c�JUPVW�N YJLPRJ `LM�KAK"JAa$W�J
S JLPRXVa�PVo�ZlXqNbMOW S Z�P�PqZ S�S MOP�X�Z�a\`LM�K S MOPRXVJLK"JLW!X NbK S MOT IJ���a$W"`UMOW!X�Z�` X�ZkjOJU`ia$W�J �GMOPV`UJ�K"NQW�NbK Z�[bJ
c Z�W$T�W�MlXqPVJiJ��pJUK S [bJ y�� MOTVMOW$T ��/ � �+0 ��[QJ jOJU`UXqJUa�P�c�Ji`LM�a S [QJUT S PVM�`La�PVZ�W!X�a�W IJUX�Z X�T�X�Z�o$[QJ&Z�a
PVM�o M�X YZ�[ e NQW�T�X�Z�W!X+1 �21 / y g&W�J�JUPVPRJLa�P JUW �GMOPV`UJ�c e NQW!XqJUPqZ�` XqNQM�W TVa�TR`LNbXVJLPVZ�a�W `LMOa S [QJ�`UMOPVPRJL` XqN����
�
�
y � Z S PVM j�JLW Z�W$`LJ1c$J `LJ�`LMOa S [QJ�`LM�PVPVJU`UXVN��&JLTRX"Nb`LN�TVZ�W�T"NQK S M�PRX�ZlW�`LJ y ^ a$X:NQ[�[QJDP IJLTVa$[bX�Z X

c e a�W;Z 
Ra�TRXVJLK"JLW!Xxc$J"XVPqZ�
RJU`UXqM�NQPVJ:MOaHc�NbPVJL` XqJUKAJUW�X �GMOW$`UXqNbMOWHc�J:[]Z [QJU`UXqa$PVJ"c ena$W(`kZ S XqJUa�Pdc�J
�GMOPR`LJ���[QJ KAM�c�a�[bJ c$a2`LM�a S [QJ�`LMOPRPVJU`UXqJUa�P TRJLPVZ([QJ�K�tJLK"J y0� [ e NQW�T�X�Z�W!X31��41 /65 � ��c�MOW$`�� [QJ
W�MOapjOJkZla2`LM�a S [QJ�`UMOKAKAZ�W�c IJ JUTRX ��/65 � � ��0 � � � y2| J S ZlP"[QZ W ZlXqa$PVJ c�J�TVJLT IJL~�a ZlXVNQMOW$T
c���W Z�K"NQ~�a�JUTL��a�W�PRMOo MlX�JLT�X:a�W�T���T�X YJLK"J YZ o Z�TRTVJ o ZlW�c�J S ZlTVTqZlW�XVJ y�� Z ~�a�Z�W!XqNbX IJDc�J S a$NQT��
TqZlW�`LJ�c�JUK ZlW�c IJLJ�Z�a ��Zl`UXqNbMOW�W�JUa�PVT S Z�P�[bJ�`LM�a S [QJ&`LMOPRPVJU`UXqN
� JLTRX�JLW�r IJLW IJLPqZl[ XqPRM S IJL[bJUj IJLJ S MOa$P
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~�a�J�[QJ PRMOo MlX\P IJLZ�rONQTRTVJ Z�c IJU~�a ZlXqJUKAJUW!Xk��`UJ�~�a$N PVNQTR~�a�J c e JLW�rOJUW�c�PRJLP"a�W+`���`L[QJ [bNQK"NbXVJ���j�MONQPRJ
a�W�J:c IJUTRXqZ�o�NQ[bNQTVZlXqNbMOW `LM�K S [ YJUXVJ\TVN [QJUTd`LMOK"K ZlW�c�JLT�j�NbJLW�W�JUW!X YZ�J��p`UNbXqJUPda�W�K"M�c�Jxj�NQo�PVZlXqM�NQPVJ
W ZlXVa�PVJU[�c�a K Z�W$N S a�[QZlXqJUa�P y

� W W�J S JLapX�c�M�W�`sXVPqZ�N XqJLPm[QZ �GMOPR`LJsc enNbW$X IJUPqZ�` XqNbMOW�`UMOK"KAJ}a�W�J S JUPRXqa$PVo ZlXVNQMOW W�MOW���K"MOc IJ��
[QNbT IJUJ YZ PVJ�
RJUXqJUP y�
 MOK"KAJ:TRMOW;W�MOK [fenNbW�c�Nb~�a$J�� []Z �GMOPV`UJAJUW�rOJLc$P IJLJ YZ [fenJ�� JU`UXqJUa�P S PVM j�NQJLW!Xxc�a
`LM�a S []ZlrOJ��pc�J�[ e NQW!XVJLPqZl`UXqNbMOW c$J�`LJ�c�JUPVW�NbJLP Zkj�JL`dTVMOW JUW!jpNbPVMOW$W�JLK"JLW!XmJ���X IJLPVNbJLa�P y�
 J�`LMOa S []Z�r�J
j�NQJUW�X S PRM �GMOW�c IJUKAJUW!X�Zl[bX IJUPVJUPi[bJd`LMOK S M�PRXqJUKAJUW!X&c �pW�Z�KANb~�a�Jdc�a1PRMOo MlX&`���Z�W�rOJLZ�W!X�[QZ"W Z Xqa�PRJ
c�a�T���TRX YJLK"J YZ�Z�TVTRJLPRj�NbP y 
 M�W�TVNbc IJLPRMOW�T}a�W(PRMOo MlXsJ�� JU`UXVa Z�W!Xxa$W�J"XVPqZ�
RJU`UXVMONQPRJAZkj�JL` a$W(MOa$XVNQ[
� JUWAKAZ�NQW � y � N [ e NQW�JUPRXVNQJ�Z S�S Z�PRJLW!XqJic�a S M�NQW!X�c�J�j�a�Jic�J [ e J	� JL` XqJLa$P�c�Z�W�T�a�W"c�JLrOP IJmc�J [QNbo JUPRX IJ
c�MOW$W IJsc$a�PRMOo MlX&TVZ�W�TiMOa$XVNQ[ JUTRX�����J X&~�a�J}[ e NQW$JLPRXVNQJ�c$Js[fenMOapXqNQ[ c Z�W�Tm`LJ}K�tJLK"J}c$JLrOP IJ}c$Js[bNQo �
JLP�X IJ&JLTRX�� ����NQ[_TVJUPqZ�N X�PRNQc�Nb`La�[bJmc�J&`UMOW�TRNQc IJUPVJLP�`LJ XVXqJ&W�MOa$j�JL[b[QJiK Z�TRTVJ&`LMOK"KAJ S JLP�Xqa�PRo ZlXqNbMOWAZ�a
PVM�o M�X JUWxK"MOa$jOJUKAJUW!X�[bNQo�PRJ y � J�T���T�X YJLK"J�TRJLPVZ&o�NbJLW S [Qa�T S JLP��GM�PVKAZ�W!X TRN�[ e NQW�JUPRXqNbJ c�J�[ e MOa$XqNb[OJLT�X
NQW$`L[Qa$TVJ�c ZlW�T [QJUT IJL~�a ZlXVNQMOW�T c �pW�Z�KANb~�a�JLT c�J�c IJL`LM�a S [QJUKAJUW!X y�� J �=Z�NbX�c�J�c IJ�� W�NQP [fenNbW�JLP�XqNbJ�Z S �
S Z�PRJLW!XqJ�c$aDT���TRX YJLK"J�`LMOa S [ IJ���� ����� ��� � `LMOPRPVJLT S M�W�c `LMOW$`LJ S Xqa�JU[Q[QJUKAJUW!X YZsXqJUW�NQP�`LMOK S XVJ
c�J:[ e J	� JUXdc$JA[fenJUW�j�NbPVMOW�W$JLK"JLW!XdTVa�Pd[QZ�c �pW�Z�KANb~�a�J:c�a'PVMOo�M�X y\� a�[bNQJUaHc$J S JLPR`LJ jOMONbP}[bJLT�J�� �
�GJUXVTxc�J `LJ `UMOa S [QZ�rOJA`LMOK"KAJ:c�JUT S JLPRXVa�PVo�ZlXqNbMOW�TxJ X�c�JA[QJUTx`���JUPV`���JUP YZ1[QJUTsPRJ 
RJUXVJLPU� MOW(j�NQTRJ
YZ `LMOK"KAZ�W�c�JUP�[QJ\`LM�K S MOPRXVJLK"JLW!Xdc���W Z�K"NQ~�a�J\c$a�PRMOo MlX �=Z�`LJ YZ `LJUT � S JLP�Xqa�PRo ZlXVNQMOW�T � y giW�J
NQW!X IJLPVJUTVTVZ�W!XqJd`L[QZ�TVTRN�� `LZlXqNbMOW S M�TVTVNbo�[QJ�c�JLTmc�N
� IJUPVJLW!XVJLT�XltZl`���JdPVMOo�M�XqNb~�a�JLT TRJ�o Z�TVJdTRa�P []Z�~�a Z�W��
XqN X IJ�c�J�XVPqZkjlZ�NQ[ IJU`�� Z�W�r IJLJ 
	� � %�
 
 , JLW!XVPVJ}[QJ�PVM�o M�XmJ Xi[ e JLW!j�NQPVM�W�W�JLK"JLW!X w � M�r!Z�W � �O� O ` z y

 JUXRXqJ�`U[]Z�TRTVN
� `kZlXVNQMOW1JLTRX�o MOPRW IJLJ S Z�P�[bJLT&c�JLa � `kZ�T�J���XqPLtJLK"JLT�c�J�K"MOa$j�JLK"JLW!X�[bNQo�PRJDw % � NOz
JUXDKAMOapjOJLK"JLW!X�`UMOW!XqPqZlNQW!XHw 
 , � N!z y3� MOa$XVJLT�[QJUT XltZl`���JLT M Ya4Nb[ �2Z IJL`�� ZlW�rOJ c�J XVPqZkjlZ�NQ[
w=KAZ�W�N S a�[QZlXqNbMOW � S MOW �`kZlrOJ�� TRa�Nbj�N�c�J `UMOW!XqMOa$PL� IJLo�Z j�a�PVZ�rOJl� JUXV` yhz TVJDTRNbXVa�JLW!X�JUW!XqPVJ `LJLTxc�JLa �
J���XVPLtJLK"JLT y�� [Qa�T [QZ�~�a Z�W!XqN X IJ�c�J�XVPqZkjlZ�NQ[ IJL`�� ZlW�r IJLJmJUTRX�rOPVZ�W�c�Jl� S [Qa�T M�W\c�MONbX TVJ S P IJLM�`L`La S JUP c�J
[]ZmP IJ S M�W�TVJ�c���W Z�K"NQ~�a�J�c�a�PRMOo MlX �=Zl`LJ YZ&[ e JLW!j�NQPRMOW�W�JUKAJUW!X�c ZlW�T [QZi`UMOW�`UJ S XVNQMOWsc�axT��pT�X YJUKAJ�c�J
`LM�KAKAZ�W�c�J y � Z\`LMOW�`UJ S XVNQMOW [bNQW IJLZ�NQPRJ�`U[]Z�TRTVNQ~�a�J�~�a$N jOMON X a�W T���T�X YJLK"Jdc�J�`LM�KAKAZ�W�c�J�`LMOK"KAJ
IJUXqZ�W!Xda�W'P IJUrOa�[]Z XqJLa$P�c e IJ X�ZlXdW enJUTRX S Z�TdZ S$S [QNb`kZ�o�[bJxNb`LN�J X�XqMOapXqJ:Z S�S PVM�`���J:NQK S [QNb~�a�Z�W!X�`UJUXVXVJ
`LM�W�`LJ S XqNbMOW�JUTRXiTVa�
RJUXVXVJxZla � S PRMOo�[ YJUKAJUT IJLW�M�W�` IJUT S [ba�T � Z�apX y
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� Z\`kZ�a�TRJdTVMOa�T ��
VZ�`UJLW!XqJ}c�JUT S PRMOo�[ YJLK"JLTmZ S�S Z�PRXVJLW Z�W!X YZ\[]Z\c�JUa �pN YJUKAJ�`U[]Z�TRTVJdJLT�X S [Qa�T �=Z�`UNQ[bJ YZ
NQc$JLW!XqN
� JLP yd
 JLT S PVMOo�[ YJLK"JLTU� S PRNQW�`UN S Z�[bJLK"JLW!X&PVJLW$`LMOW!XqP IJLTdZ�a1TRX�Zlc�J�c�a c�JUTVNbrOW c e a�W T���TRX YJLK"J
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c�J�`LMOK"K ZlW�c�J�PVMOo�M�XVNQ~�a�J S PVM j�NQJUW�W�JLW!X c$axW�N jOJkZla\Z�a�~�a�JU[$[QJ�T��pT�X YJUKAJ�JUTRX�`LMOW �`Ua S MOa�P M S IJLPRJLP y
� W S JLapX c IJ	� W�NbP�`LJLT W�N jOJkZla �dc e M S IJUPqZlXVNQMOWd`LM�KAK"J [QJ c�JUrOP IJ�c enZ�o�T�XqPVZ�`UXVNQMOW}c Z�W�T�[QZ S JLPR`LJ S XqNbMOW
c�a T���TRX YJUKAJ S Z�Pi[QJLT�Z�rOJUW�XVT�J �pX IJLPRNQJLa$PVT y g&W1T���TRX YJLK"J��GMOW�` XqNQM�W�W�J YZAa�W W$NbjOJLZ�a IJU[QJUj IJs~�a�Z�W�c
TVM�WDa$XqNb[QNbTqZlXVNQMOW�w=J X�TVZx`LMOW$`LJ S XqNQM�W z TRJ �=Z�NbX�NQW$c IJ S JLW�c�Z�KAK"JLW!X�c�JLT�`LMOW�TRNQc IJUPqZlXVNQMOW$T S � ��TVNb~�a$JLT
P IJUrONQTRTqZ�W!X�`LJ�T��pT�X YJUKAJ y�� JiXqJLPRKAJ � � Z�apX���W$NbjOJLZ�a �sJLTRX�o�NQJUW JLW!XVJLW�c�a�PRJL[]Z XqN�� #�Nb[�JUTRX�NQK S MOTRTVNbo�[QJ
c�JD`UMOK S [ YJ XqJLK"JLW!XsW IJLr�[QNQr�JLPd[QJUTx`LM�W�TVNbc IJLPVZlXqNbMOW�T S � ��TRNQ~�a�JLT\c ena�W�T���TRX YJUKAJ y Y� [fenM S�S M�T IJ���a�W
T���T�X YJLK"J�c�J�o Z�T:W�N jOJkZla TRJ S P IJUMp`U`La S JLPVZ S [ba�T\c�JUT"`UMOW�TRNQc IJUPqZlXVNQMOW�T S � ��TRNQ~�a�JLT"P IJUrONQTRTqZ�W!X"[QJ
`LM�K S MOPRXVJLK"JLW!X&c�a T���T�X YJLK"J y�
 J�`LMOW$`LJ S X�JLT�X�o�NbJLW Nb[Q[Qa$TRXqP IJdJLW NbW��GMOPVKAZlXVNQ~�a�J ym� e a$XqNb[QNbTqZlXVNQMOW
c e a�W MOPRc�NQW Z XqJLa$P�TVJ �=ZlNbX YZ S [Qa�TRNQJUa�PVT&W�Nbj�JkZ�a � � XVMOa$X�c IJ S JLW�c ZlW�Xdc$J\[]ZAPVZ�NQTRMOW S MOa�P�[QZ�~�a�JL[b[QJ
NQ[�JLTRX"a$XVNQ[bNQT IJ y g&W a$XVNQ[QNbTqZlXVJLa�PxTVJ�TVJUPRXAr IJLW IJUPqZ�[bJLK"JLW!X:c e a�W2W$NbjOJLZ�a IJL[QJ j IJ c enM S IJLPqZ XqNQM�W+Z�� W
c e NQW ��a�JLW�`UJLP&[QJ�T���T�X YJLK"J YZ:TVJUT�W�N jOJLZ�a � S [ba�T&o�Z�T y g&W1[QZ�W�r!ZlrOJ�c�J S PVMOr�PqZ�K"K Z XqNQM�W S M�TVT YJUc�J
c�JUTi`UMOK S NQ[QZlXqJUa�PVT Z �OZ�W!X S MOa�P �GMOW$`UXqNbMOW c�J�XqPVZ�c�a�NbPVJ�[bJLTm`LMOK"KAZ�W�c�JUT c ena$W�W�N jOJLZ�a YZ"[fehZ�apXqPVJ
S MOa�Pxa$[bXqNbKAJUKAJUW!XsM�o$XqJUW�NQPsa�W�JDTRa�NbXVJ c e NQW�T�XqPRa�`UXVNQMOW�Txc�a S [ba�T�o Z�TsW�Nbj�JkZ�a � TVMON X�[QJ"[]ZlW�r!Z�rOJ
o�NbW Z�NQPRJ y g&W �=Z�N X NbK S MOPRXqZ�W!X YZ�W$M�XqJUP JLTRX ~�a$Ji[fenapXqNQ[bNQTVZlXqJUa�P S JUPV`LJ jlZ�W!X�[QJ�T��pT�X YJUKAJ YZ�a�W:W�N jOJLZ�a
IJL[bJUj IJxW ehZ S Z�T�o�JLTRMONQW c$Jx`LM�W�W Zut v XqPVJs[QJ �GMOW�` XqNQM�W�W�JLK"JLW!X&c�a T���T�X YJLK"J YZ S [Qa�T&o Z�T&W�Nbj�JkZ�a # a�W
`���J�� `La�NbTVNbW�NQJUP�W enZ S Z�Tmo JUTVMONbW�c�JdW�MlXqNQM�W�T JLW `���NQK"NQJ�MOPVr!ZlW�NQ~�a�J S MOa�P P IJLa�TRTVNQPma�W r tZlXVJkZ�a y

� [�JLW�JUTRX:c�J K�tJUKAJ S MOa�Ps[]Z1`UMOW�`UJ S XVNQMOW�J X:[ e a$XqNb[QNQTVZlXqNbMOW c e a�W T���TRX YJLK"J c�J `LM�KAKAZ�W�c�J
PVM�o M�XVNQ~�a�J y�� Z�� rOa�PRJ �OyPO Nb[Q[Qa$TRXqPRJ\[ enZ�W Z�[bMOrONbJ\JLW!XqPRJ a�W;T���TRX YJUKAJ c�J `UMOKAKAZ�W�c$JAPRMOo MlXqNQ~�a�J
JUXia�W�T���TRX YJLK"JsNbW��GMOPRK ZlXVNQ~�a�J y�� Jdc�JUTVNbrOW�c ena�W�T���TRX YJLK"Jsc$J}`UMOK"K Z�W$c�JdJLW��GMOPV`UJ}JUTRX �=Z�NbX�JLW
�GMOW�` XqNbMOWDc e a�W `LM�K S MOPRXVJLK"JLW!X c IJUTVNbP IJ y�
 J�`LMOK S M�PRXqJUKAJUW!X c IJL`UMOa�[bJ�[Qa�N ��K�tJLK"Jmc ena$W�J�XltZ�`��$J YZ
Z�`U`LMOK S [QNbPL�Oc ena�W IJL`�� ZlW�rOJic�JiXVPqZkjlZ�NQ[$JLW!XqPRJ&[bJiPRMOo�M�X�JUX�[ e JLW!j�NQPRMOW�W�JUKAJUW�X y � J&`UMOK S MOP�XqJUKAJUW�X
c IJUTVNQP IJ�JLTRX c IJUc�a�N X YZ S ZlPRXqNbP�c e a�W�J�c�JLTR`LPRN S XVNQMOWdc�J�[]Z�X tZ�`���J�TVJU[QMOW}a�W �GMOPVKAZ�[QNbTVK"J S [Qa�T�MOadK"MONQW�T
PVNbrOMOa�PRJLa � y � JUT�c�N
� IJUPVJLW!XVT S Z�PVZ�K YJUXqPRJLTic�J}`LMOW!XqPutMO[QJ}TVM�W�X�Z�[bMOPVTmT IJU[QJU`UXqNbMOW�W IJUT�Z ��W1c e NQK S M�TVJLP
[QJs`LMOK S MOPRXVJLK"JLW!X�c IJLTVNbP IJ\Zla PVMOo�M�X y�� Z rOPVZ�W�c�J}j�ZlPVN IJ X IJsc�J�`LM�K S MOPRXVJLK"JLW!XqT&PVJU~�a$NQT�c ZlW�T�[QJ
c�MOKAZ�NbW�JDc�J [QZ `LMOK"K ZlW�c�JDJUW �GMOPR`LJ �=Z�N X\~�a e NQ[�W e J��pNbTRXqJ S ZlT\c�J S Z�PqZlK YJ XqPVJUT\NQc IJLZ�a � S MOa$P
a�W8T���T�X YJLK"J c�MOW$W IJ��&JUX ~�a�J [bJLa�P jlZ�[bJLa�P c IJ S JLW�c8c�J [QZ�XltZl`���J T S IJU`LN
� ~�a�J y7� J [bNQJUW4JLW!XqPRJ
[QJUT S Z�PqZlK YJ XqPVJUT�c�J"`LMOK"K ZlW�c�J�J Xs[QZ c IJ	� W$NbXqNbMOW'c�J:[]ZDXltZl`���J:c�MONbXdc$MOW�` tJUXVPVJ:[QJ S [ba�Tdc�NQPRJL` X
S MOTVTRNQo�[bJ y � W\c ehZ�apXqPVJUT KAMlXqTL�l[QJ�T���TRX YJLK"J�c�J�`UMOKAKAZ�W�c$J�c�MON X�M S IJLPRJLP YZ�a$W\W�Nbj�JkZ�a:Z�TRTVJ�� IJL[QJ j IJ
S MOa�P�~�a�J�[ e J	� JUX c$JLT S Z�PVZ�K YJUXqPRJLT�Z�rONQTRTVJ�c�NQPRJL`UXVJLK"JLW!X TRa�P [QJ�`LM�K S MOPRXVJLK"JLW!X c$a\PVMOo�M�X XqJL[p~�a�J
S JLP �`Ua S Z�P TVM�W"JUW!jpNbPVMOW$W�JLK"JLW!X�J���X IJUPVNbJLa�PU��`UJUX�JUW�j�NbPVMOW�W$JLK"JLW!X�NQW�`U[Qa Z�W!X�[QJ `LM�W�`LJ S XqJUa�P�JUX�� MOa
[ e a$XVNQ[QNbTqZlXVJLa�P c�axT��pT�X YJUKAJ y | J S [Qa�TU�l[bJ�`UMOW�`UJ S XVJLa�P �GM�W�`UXVNQMOW�W�Z�W!X YZia�Wx`UJLP�X�Z�NbWsW�N jOJLZ�axc�J j�PqZ�N X
K"NQW�NbKANbTVJLP&[ enZ�`UXVNQMOW c$a�`UMOW!XqP tM�[QJLa$PdZ�a �'W�N jOJLZ�a � S [ba�T�o Z�TU� c�NbKANbW�a Z�W!XdZ�NbW�TVN [QZD`LMOK S [QJ �pNbX IJ
Z�TRTVM�`LN IJUJiZ�a � S Z�TRTqZ�r�JLT�c ena$WAW�N jOJLZ�a YZd[ enZ�a$XVPVJ y � Z}`UMOK"K Z�W$c�J � �po$PVNQc$J&J X�[QZ �GMOPVKxa�[]ZlXVNQMOWxc�J
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[ e JLT S Z�`UJsM S IJLPqZ XqNQM�W�W�JL[�TRMOW!X�c�J}o�MOW�TiJ��pJLK S [QJUT�c�J}��N IJLPqZlPV`���NbTqZlXVNQMOW�c�J}W�Nbj�JkZ�a��1c enM S IJLPqZ XqNQM�W
c e a�W `LM�W�XVP tMO[bJLa�P y�� Z `UMOKAKAZ�W�c$Js� ��o�PVNbc�J�NbK S MOTVJ}[QJUT�`UMOK S MOP�XqJLK"JLW!XVT�c IJUTVNQP IJLT�JUW S M�TVNbXVNQMOW
MOa JLW��GMOPV`UJdTVJL[bMOW [QJLT X tZ�`���JLTiT S IJL`LN
� IJLJUT YZ:[ enZ�Nbc�J�c�a �GMOPVKAZ�[QNbTVK"J&c$J 	 ZlTVMOW y�
 J �GMOPVKAZ�[bNQTVK"J
IJUXqZ�W!X�c IJ	� W�N_c ZlW�T�[fenJUT S Z�`UJ&`LZ�PRX IJLTRNQJLW �p[fehZ�PR`���NbXVJL` Xqa�PRJic$J&[QZd`UMOK"K Z�W$c�Jm� ��o�PRNQc�JiJLT�X�XVJL[Q[bJ ~�a�J
[QJUT�r!Z�NQW$T�ZlrONQTRTVJLW!X�TVa�P�[QJUT�c�JLrOP IJLT�c�J&[bNQo�JLP�X IJ c�a"PVMOo�M�X�c Z�W$T�[fenJUT S Z�`UJ&`LZ�PRX IJLTRNQJLW �pM � PqZlW�X�Z�NbW�TVN
a�W�J�`LM�PVPVJUT S MOW�c ZlW�`LJ�JLW!XqPRJ�[bJ�`��$MON
�}c�JUT S Z�PqZ�K YJUXVPVJUT J X�[QZ�XltZ�`���J YZiZ�`L`UMOK S [QNQP y 
 MOK S Z�P IJ YZma�W
W�N jOJkZla c e M S IJLPVZlXqNbMOW S [Qa�Tio Z�T&`LMOK"KAJ}[ e JLT S Z�`UJ�Z�P�XqNQ`Ua�[]ZlNQPVJl� [ e NQW!XqJUP��=Z�`UJs`UP IJ IJxJLW!XVPVJ�[fen��a�KAZ�NQW
JUX�[QJmT��pT�X YJUKAJ&JLTRX S [ba�T S MO[
��j�Zl[QJLW!XVJiJ X S [Qa�T �=Z�`UNQ[QJ c ena$XVNQ[bNQTqZ XqNQM�W y � e JLT S Z�`UJ�M S IJUPqZlXVNQMOW$W�JL[ j�NQTRJ
YZ�Z�a$rOKAJUW!XqJLP�c ZkjlZ�W!X�Z�rOJ&[QJiW�Nbj�JkZ�a c enM S IJLPqZ XqNQM�W JLW �GMOa�PVW$NQTVTVZ�W!X�a�W �GM�PVKAZ�[QNbTVK"J TVJL[bMOW [bJL~�a�JU[
[]Z:c�JUTV`LPRN S XVNQMOW c�JUT&XltZl`���JLT&JLTRX S [Qa$T&J��A`LZ�`LJsJUX S [Qa$T S JLP�XqNQW$JLW!XqJs~�a$Jx`LJU[Qa�N�c�J}[]Z:`LM�KAKAZ�W�c�J
� ��o�PVNbc�JdJLW `LNQo$[]Z�W!Xm[QJ�`UMOK S MOP�XqJUKAJUW�Xmc IJLTVNbP IJd`LM�KAK"J IJUXqZ�W!Xi`LJL[ba�N�c�Jd[ e J	� JL` XqJUa�P y
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g&W}X�� S J�c�J�`UMOK"K Z�W$c�J�M � PVZ�W!X�a$W�J�Z S�S PVM�`���J�NQW!X IJUPVJLTRTqZ�W!XVJ �=Z�`UJ�Z�a�� S PVMOo$[ YJLK"JLT K"JLW!XqNbMOW�W IJUT
YZ�[]Z�TRJL` XqNQM�W ��yQO Z IJUX IJ c IJUj�JL[QM S�S IJ!w � MOrOZ�W �k�O� O Z z �_w � MOr!Z�W �k�O� O o z �_w � MOr!Z�W � ��� O ` z y�� S�S JU[ IJUJ
`LM�KAKAZ�W�c�J S Z�P�NQK S IJLc�Z�W�`LJl�pJU[Q[bJ&o ZlTVJ�TVZ S ��Nb[QMOTRM S ��NbJmTVa�P�a$W�J�a�W$N�� `LZlXqNbMOW c�JUT�c�JUa �Dr�PqZ�W�c$T
X�� S JUTdc�J�`LM�KAKAZ�W�c�Jl� S MOTVN XqNQM�W1JUX �GM�PV`LJ\JUW a�W�J\TRJLa�[bJ:Z�PV`���N XqJU`UXqa$PVJ\a$XVNQ[QNbTqZ�W!X&a�W�J\TRJLa�[bJ\[QMON
c�J\`UMOKAKAZ�W�c$J y�� J S PRNQW�`UN S J S PRJLK"NQJLP�c�J\[]ZD`UMOKAKAZ�W�c$J S Z�P�NbK S IJLc Z�W$`LJ\JLT�Xd~�a ehZla�[bNQJLa1c�J
`LM�KAKAZ�W�c�JUP S MOTVN XqNQM�W;JUX��GMOPR`LJl��JU[Q[bJD`LMOK"KAZ�W�c�JDa$W�J XqPqZ 
RJL`UXVMONQPRJ Z�NbW�TVN�~�a$J [QZ �=Z �`LM�W c$MOW!X
[QJ�PRMOo MlX:P IJkZlrONbX"Z�a�� c IJUj�NQZlXqNbMOW�T:c�J `LJUXRXqJ�XqPVZ�
RJL` XqMONbPVJ���TqZHP IJ S MOW$TVJ c���W Z�K"NQ~�a�J y Y� S PVNbKAJ
Z�o�MOPVc ��NQ[ S JLa$XxTVJUK�o�[QJUP IJ XqPqZlW�rOJ c$JAjOM�a�[QMONbPsK"M�c�N�� JUPd[QJ"`LMOK S M�PRXqJUKAJUW!Xxc���W ZlKANb~�a$J c e a�W
T���T�X YJLK"J S � ��TRNQ~�a�J #&NQ[�TRJLPVZ�NbXAZ�o�TRa�PVc$J1c�J�jOMOa$[QMONbP\KAM�c�N���JLP\[QJUT S Z�PqZlK YJ XqPVJUT S � ��TRNQ~�a�JLT c�a
KAZ�W�N S a�[]ZlXVJLa�P�J X�c�J�TVJLT�Z�`UXVNQMOW$W�JLa�PRT�JUW �GMOW�` XqNQM�W c�J&[]Z}X tZ�`���J y�� W S JUa$X�XVMOa$XqJ��GMONQT�[QJ �=Z�NbPVJ YZ
a�W�W�N jOJkZla S [ba�T IJL[bJUj IJ y�� W `LMOW�TRNQc IJUPqZ�W!Xm[bJ�PVMOo�M�X `UMOa S [ IJdZ�a�`LMOW!XqPutMO[QJUa�P `LM�KAK"J�a�W T���TRX YJLK"J
S � ��TVNb~�a$J���MOW �GMOPVKxa�[QJ�[QJ S MOTRXVa�[]Z X TVa$NbjlZ�W!X�S � JLa:NbK S MOPRXVJ�[QZ�W ZlXVa�PVJ c e a�W:T���T�X YJLK"J S � ��TVNQ~�a�Jl�
NQ[�W�J S JUa$X�Z S�S Z�PVZut vbXVPVJsZ�a � �OJUa � c�a1PVJLT�XqJsc�J�[ e a�W�N jOJUPVTi~�a$J�`LMOK"K"Jsa�W1T���TRX YJLK"J S � ��TVNQ~�a�J y

 J S MOT�Xqa�[QZlXiW�MOa�T S JUPVK"JUX&c enNbW�� IJLPRJLP&~�a$J�� c$a S MONQW!X&c�Jsj�a�Jsc ena$W MOo�TRJLPRjlZlXVJLa�P&J���X IJUPVNbJLa�P�Z�a
T���T�X YJLK"JmPVMOo�M�X���`LM�W�XVP tMO[bJLa�PU�O[ enZ�` XqNQM�W�c�a"`LMOW!XqPutMO[QJUa�P�j�NQJUW!X�K"M�c�N�� JUP�[QZ�c���W Z�K"NQ~�a�JmZ S�S Z�PVJUW�XVJ
c�a\PRMOo MlXk��W$MOa�T S JLPRKAJ XVXqZ�W!X Z�NbW�TVN�c�J�c IJ�� W�NbP�a�W�J�c���W Z�K"NQ~�a�J IJU~�a�NbjlZ�[bJLW!XqJ�c�N�� IJLPRJLW!XqJ�c$J�`LJU[Q[QJ
NQK S MOT IJUJ S Z�P"[QJLT S ZlPqZ�K YJUXVPVJLT S � ��TVNb~�a�JLTAc�a2PRMOo MlX y � PRJLW�M�W�TL� S Z�P:J��pJLK S [QJl��a�W+T���TRX YJLK"J
KAZ�TVTRJ���ZlKAMOP�XqNbTVTVJUa�P `LM�KAK"J�`LJU[Qa�N�c$J}[QZ�� rOa�PRJ �OyPM Z�NbW�TVN�~�a�JdTRMOW IJU~�a ZlXqNbMOW�c���W Z�K"NQ~�a�J
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 MOW�TRNQc IJUPVMOW$T�KAZ�NQW!XVJLW Z�W!X `LJHT���T�X YJLK"J IJU~�a�N S IJHc�JH`kZ S XqJLa$PVT1JUW S MOTVN XqNbMOW �i`LMOW�W$JL`UX IJ YZ a�W
T���T�X YJLK"J:c�J:`LMOK"KAZ�W�c�J\Zkj�JL`:r!Z�NbW S PVM S MOP�XqNQM�W�W�JL[�� ��PVJ XqMOa$PVW Z�W!X}a�W�J �GM�PV`LJ��GMOW$`UXqNbMOW c�J\[QZ
S MOTVN XqNQM�W c$J1[]Z KAZ�TVTRJ S ZlP"PVZ S�S MOPRX YZ'a�W S MONQW!X"c�J P IJ	� IJUPVJUW�`LJ � � y4� e IJL~�a Z XqNQM�W2JLW+o M�a�`L[bJ
�GJLPRK IJUJdc�a�T���TRX YJUKAJdJUTRX&K Z�NbW!XqJLW�Z�W!X

� �� ������ ��� w � C � � z � N w �Oy �4M!z
`LJ�~�a�N!`UMOPVPRJLT S MOW�c YZ�[ e IJL~�a Z XqNQM�W�JLW}o MOa$`L[QJ M�a$jOJUPRXqJ�c e a�W}T���TRX YJLK"J�K Z�TRTVJ ��Z�K"MOPRXVNQTRTVJLa$P���PRJLTRTVMOP�X
ZkjOJU`1a�W�J `LM�W�TRXqZ�W!XqJ c�J�PVZ S�S JL[�� y � JUa4NQK S M�PRXqJ []Z �=Z �`LMOW c�MOW!X"[QJ�`UMOW!XqP tM�[QJLa$P"JUTRXA`LMOW �`La
w S � ��TRNQ~�a�J�� IJL[bJL`UXVPVNb~�a$JAZlW Z�[QM�rOa�J���W�a�K IJLPRNQ~�a�J z ��MOW S MOa$PVPqZDXVMOa�
RMOa�PRTd[QJ\PVJ S P IJUTVJUW�XVJLPs`LMOK"KAJ
a�W T���TRX YJLK"J S � ��TRNQ~�a�J IJL~�a�NbjlZ�[bJLW!Xmc�a S M�NQW!Xmc�J�j�a�Jsc$J}[fenJUW!jpNbPVMOW$W�JLK"JLW!XmJ���X IJLPVNbJLa�P y

� M�a$X�T���TRX YJUKAJl� [bNQW IJLZ�NQPRJ�MOa W�MOW � S JLa$XstJUXVPVJdPVJ S P IJUTVJUW�X IJ�TVM�NbXi`LMOK"K"J�a�W�JsZ�c�K"NbXVXqZ�W�`UJ�MOa
`LM�KAK"J\a�W�J"NQK S IJLc�Z�W�`LJ y giW�T��pT�X YJUKAJATVJ"`LMOK S M�PRXqJ:`UMOKAK"J\a�W�JAZ�c�K"NbXRX�Z�W$`LJ\TLe NQ[ S PVM�c�a�NbX
a�W�J�TRMOPRXVNQJDJUW j�NbXVJLTRTVJ�JLW P IJ S M�W�TVJ YZ a�W�J�JLW!XVP IJLJ�JUW+J�� MOP�X y�� W�j�JLPRTVJLK"JLW!XL��[QJ T��pT�X YJUKAJ�JLT�X
a�W�J\NbK S IJLc Z�W$`LJ�TUenNb[ S PRMpc�a$NbX�a�W$J\TVMOP�XqNQJxJLW'J	� MOPRX�JLW'P IJ S MOW$TVJ YZ a�W�J\JUW�XVP IJUJ"JUW j�NbXqJUTVTRJ y:� N
[QJ�T���TRX YJLK"J'JLTRXD[QNQW IJkZ�NbPVJ���NQ[iJLTRX S MOTRTVNQo$[QJ1c$J [QJ1c IJL`LPRNQPRJ c Z�W�T [bJ1c�M�K Z�NbW�J c�J � Z S []Zl`LJ��mJ X
[]Z �GMOW�` XqNbMOW+c$J�XqPVZ�W�T��GJLPRXAc�a4T���TRX YJUKAJ�JLT�X ZlXRXqPVNbo�a Z�o$[QJ YZ�a�W+c�JLTAc�JLa��2X�� S JLT y � M�a�PAa$W�J
Z�c�K"NbXRX�Z�W$`LJ��
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M Ya � w�	 z JUTRX�[]Z�TVM�PRXqNbJ JLW:j�NbXqJUTVTRJ�� 
 w�	 z JUTRX�[ e JLW$XVP IJUJiJUW J�� �GMOPRXL���Dw
	 z PVJ S P IJUTVJUW�XVJ�[fehZ�c$KAN XVX�ZlW�`LJ
c�a T���TRX YJLK"JsM�a [QZ �GMOW�`UXVNQMOW c$JdXVPqZ�W$T��GJLP�X ��� w�	 z y�� MOa$Pia$W�JdNQK S IJLc ZlW�`LJl�
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M Ya���w�	 z JUTRX"[ e NQK S IJLc�Z�W�`LJ c�a+T���TRX YJUKAJ MOa []Z �GMOW$`UXqNbMOW�c�J XqPVZ�W�T��GJLPRX ��� w
	 z y � Z �GMOW�` XqNQM�W
c�JxXVPqZ�W$T��GJLP�X IJUXqZ�W!X�a�W�J �GM�W�`UXVNQMOW�PqZlXVNQMOW�JU[Q[bJs~�a e NQ[ JLT�X�XqMOa�
RM�a�PVT S MOTRTVNbo�[QJsc enNbW!jOJLPRTVJUP}c�Z�W�T�[QZ
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c�MOKAZ�NbW�J�c�J � Z S []Z�`UJ���MOW S JUa$XDc IJ	� W�NbPL� S MOa�P"a�W+T���TRX YJLK"J [QNbW IJkZ�NbPVJl��[fenNbK S IJUc Z�W�`UJ�`LMOK"KAJ
IJUXqZ�W!Xi[]Z�P IJU`LN S PVM�~�a�Jdc�Jd[ enZ�c�K"NbXVXqZ�W�`UJ
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 JUXRXqJ\PVJU[]ZlXVNQMOW W e JLT�X�XqMOapXqJ	�GM�NQT S Z�T�Z S$S [QNb`kZ�o�[bJsc�Z�W�T�[bJx`LZ�T�c e a�W T���T�X YJLK"J�W�M�W ��[bNQW IJLZ�NQPRJ y
� W c�MON X �=Z�NbPVJxa$W `���MON
�1JLW!XVPVJ\[QJsXqPqZlNbXqJUKAJUW!X�c�a T��pT�X YJUKAJ:`LM�KAK"Jxa�W$J\Z�c�K"NbXRX�Z�W�`UJxMOa a$W�J
NQK S IJUc Z�W�`UJ y�� M�a�P a�W�T���TRX YJLK"JdK IJU`kZ�W�Nb~�a�J���[QZsjlZ�PVNQZ�o�[bJ&j�NbXVJLTVTRJ�JLT�X&[QZsj�NbXVJLTVTRJdJUX [QZxj�ZlPVN]Zlo�[QJ
J	� MOP�XdJLTRX}[QZ �GM�PV`LJ y:� Z�~�a�JUTRXVNQMOWHTVJ S MOTVJl� c�Z�W�TdW�M�XVPVJ:`kZ�TU��TVN MOW'c�MON Xd`LMOW$TVNQc IJLPVJUPd[QJ\PVM�o M�X
`LM�KAK"Jxa�W$J�NQK S IJLc�Z�W�`LJsMOa a�W�J�Z�c�K"NbXVXqZ�W�`UJ y�� MOPRT�c�J�[fenNbW�XVJLPVZ�`UXVNQMOW�c�J�c�JUa � T��pT�X YJUKAJUT�M Ya
NQ[ ��Z XVPqZ�W$TVK"NQTVTRNQMOWHc�J S a�NQTRTqZ�W$`LJ���[]Z j�ZlPVN]Zlo�[QJ:c�JATVMOP�XqNQJ"c�JA[ e a�W(JUTRX�[QZ jlZ�PRN]Z�o�[bJ\c e JLW!XqP IJLJ
c�JA[ enZ�a$XqPRJ y1� N�[QJ"PVMOo�M�XsJLTRX�a�W�JDZlc�KAN XVXqZ�W�`LJl��[fenJUW�j�NbPVMOW�W$JLK"JLW!X�c�M�NbX tJUXqPRJ a�W$J NQK S IJUc Z�W�`UJ
JUX\j�Nb`LJ�� jOJUPVTqZ y�� enJUW�j�NbPVMOW�W$JLK"JLW!X IJUX�ZlW�X:`UMOW�T�XqNbXVa IJ c e MOo�
RJ XqT S [Qa$T�MOa KAM�NQW�T�`UMOW!XqPVZ�NQW!XqTxJLW
S MOTVN XqNQM�W ��Nb[ S MOa�PVPVZ�XqM�a�
RMOa�PRT�PVJU`LJUj�MONQP\c$JLT\JLW!XVP IJLJUT:JLW �GMOPR`LJ�� KAZ�NbT S Z�TxJLW�j�NbXqJUTVTRJ yH� [�JLT�X
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Z �!Z�W!X `UMOK"KAJ&JLW!XqP IJLJ�a�W$J�j�ZlPVN]Zlo�[QJmJ	� MOP�X IJUXqZ�W!X�a�W�Z�c$KAN XVX�ZlW�`LJl�p[fenJUW�j�NbPVMOW�W$JLK"JLW!X�c�M�NbX�tJ XqPRJ
`LM�W�TVNbc IJLP IJ}`UMOK"KAJ�XVJL[ �$NQK S [QNb~�a�Z�W!X�~�a�J}[QJ�PVM�o M�X�c�MONbXdtJ XqPRJ}a$W�JdNQK S IJLc ZlW�`LJ y

����� ��� , B��� � � 	�� � � ���'� ��( � B�)���������'�

� W}j�JLa$X c�MOW$`���JUW S [Qa�T�c�J�`LMOK"KAZ�W�c�JUP�[]Z�XqPVZ�
RJL` XqMONbPVJ�c�a}PVMOo�M�Xk� `LM�KAKAZ�W�c�JUP�TVMOW}NQK S IJUc Z�W�`UJ
JUXL� S Z�P [ YZ�K tJLK"J���[QJLT �GMOPR`LJUT YZd[fenJ�� JU`UXVJLa�P�JLW$rOJLW�c$P IJLJUT S ZlP [QJLT c IJUj�N]ZlXVNQMOW$T c�Jm`LJ XVXqJ XqZ�
RJL` XqMONbPVJ y
� J S PRNQW�`UN S JsJUTRX�Z�[QMOPRTmc enNbK S MOTRJLPia�W�JsXVPqZ�
RJU`UXVMONQPRJxc IJUTVNQP IJLJsc�NbXVJ}j�NQP�Xqa�JU[Q[bJ}J X�a�W$JxNQK S IJUc Z�W�`UJ
S PRMpc�a$NQTqZlW�X:a$W�J�TRMOPRXVNQJ JUW �GMOPR`LJDXqM�a$X"c IJ S JLW�c�Z�W!X c�JUTAc$N�� IJLPVJUW�`LJUTAJUW!XqPVJ `LJ XVXVJ�XVPqZ�
RJU`UXVMONQPRJ
j�NQP�Xqa�JU[Q[QJ�JUX�[]ZmXqPqZ 
RJL`UXVMONQPRJ�P IJLJL[b[QJ�J	� JL` Xqa IJUJ S Z�P�[bJ�PRMOo MlX y � ZiXqPqZ 
RJL`UXVMONQPRJ�NbK S MOT IJUJ�JUTRX�Z S�S JU[ IJUJ
j�NQP�Xqa�JU[Q[QJ�`kZ�P�NQ[�W enJUTRX S Z�T W IJU`LJLTRTqZ�NbPVJ�~�a enJU[Q[bJ c IJL`UPVNbj�J�a$W�J XqPqZ 
RJL`UXVMONQPRJ P IJLZ�[QNbTqZ�o�[bJ y � W S JUa$X�XqP YJUT
o�NbJLW � S Z�P�J �$JUK S [QJ�� NQK S MOTRJLP&a�W�JxXVPqZ�
RJU`UXqM�NQPVJsjpNbPRXVa�JL[b[QJ YZD[ e NQW!X IJUPVNQJUa�Pic ena$WHM�o�
RJUX�`UMOW!XqPVZ�NQW!X y
� J�PVM�o M�XL�$JUTVTqZ �OZ�W!X&c$J�TVa�N j�PVJ�[QZsXqPVZ�
RJL` XqMONbPVJ��pPVJUW�`LMOW!XVPVJLPVZxXltM�X�MOa X�ZlPVc []Z}TVa�P��=Z�`LJ�c$J�[ e MOo�
RJ X
JUX�W�J S M�a�PVPVZ ZlXVXVJLNbW�c�PVJ []Z�XVPqZ�
RJU`UXqM�NQPVJ T S IJU`LN�� IJLJ y�� Z c�N�� IJLPRJLW�`UJ c�JLT\c$JLa �(XqPqZ 
RJL`UXVMONQPRJLT�TRJ
XqPVZ�c�a�NbPqZ c�MOW$` S Z�P:a�W�J��GMOPV`UJ�Z S�S [QNb~�a IJLJ YZ [ e J	� JL` XqJLa$PL� �GMOPR`LJ�c IJUTVNQP IJLJ JUX S P IJUj�a�J JLW+j�JLP�Xqa
c e a�W�JiXqPqZ 
RJL`UXVMONQPRJ S []Z�W$N�� IJUJiJUW �GMOW$`UXqNbMOW:c�Ji[ e NQK S IJLc ZlW�`LJ S Z�P�XqNb`La�[bN YJLPRJ `LMOK"KAZ�W�c IJUJ y � WAc�MONbX
KAZ�NQW!XqJUW Z�W!X�c IJ�� W�NQP [QZ�W ZlXVa�PVJmc�J [fenNbK S IJUc Z�W�`UJ ~�a�Jm[QJ `LM�W�XVP tMO[bJLa�P NbK S MOTRJLPqZ�Zla"PRMOo�M�X y 
 JUXVXVJ
NQK S IJUc Z�W�`UJ IJUX�ZlW�X��GM�W�`UXVNQMOW;c$JLT S Z�PVZ�K YJ XqPRJLT\c�J [QZ1XqPqZ 
RJL`UXVMONQPRJ j�NQP�Xqa�JU[Q[QJOw S MOTVN XqNbMOW � j�N XqJLTRTVJl�
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NQK S IJUc Z�W�`UJ�P IJkZ�rONbTVTVZ�W!X Z�a �sc IJ j�N]ZlXVNQMOW�T c�J�[]ZiXVPqZ�
RJU`UXVMONQPRJ�j�NQP�Xqa�JU[Q[bJ�JUW S M�TVNbXVNQMOW y � e J��pJLK S [bJ�[QJ
S [ba�T�TRNQK S [QJ�c�J�`LJ�X�� S J�c e NQK S IJLc�Z�W�`LJ�JLT�X a�W�PRJLTRTVMOP�X [QNbW IJkZlNQPVJl�lc$MOW!X [ e J�� S PRJLTRTVNQM�W�`LMOW$TRXqN Xqa$XVNbj�J
JLT�X
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NQ`UN �u[ e NQK S IJUc Z�W�`UJ JLTRX []Z `UMOW�TRXqZ�W!XqJ�c�J�PVZ S�S JL[f� � y Y� `LJ S M�NQW!Xk�ua�W �=Z�NbX�XVP YJLT NQK S MOPRXqZ�W!X�c�MON X�tJ XqPRJ
Z�K"JLW IJ y�� NQJUW ~�a e a�W�J�NbK S IJUc Z�W�`UJ&[bNQW IJLZ�NQPRJmJLTRX S � �pTRNQ~�a�JUKAJUW�X�P IJkZl[QNQTVZ�o�[bJiJ XmZ S�S PVM S PRN IJUJ&c ZlW�T
o�NbJLW}c�JLT `kZ�TU�lM�WsW e JLT�X�W�a�[b[QJUKAJUW�X�[bNQK"NbX IJ YZma$XqNb[QNQTRJLP a$W�J�NbK S IJLc Z�W$`LJ [QNbW IJkZlNQPVJ y 
 JLT NQK S IJLc ZlW�`LJUT
TVM�W�X IJLK�a�[ IJLJUT S Z�PA[ enZ�`UXVNQMOW+c�a0`LMOW!XVP tMO[bJLa�PATVa�PD[bJ1PRMOo MlX y�� JUTD`LMOW!XVP tMO[bJLa�PRTDc enZ�a�
RMOa�PRc e ��a$N
IJUXqZ�W!X:W�a�K IJUPVNb~�a$JLTL��c�MOW�` S PVMOrOPVZ�K"K Z�o$[QJLTU� MOW S JLa$X:XqP YJLT:o�NbJLW�NQK S [QZ�W!XqJLPsa�W�J�NQK S IJUc Z�W�`UJ
W�MOW���[QNbW IJkZlNQPVJl� jOMONbPVJ�K�tJLK"Jxc�NbTV`UMOW!XqNQW�a�J y}� M�XVPVJ S PRJLK"NQJUP&XqJUPVK"Jxc e NQK S IJUc Z�W�`UJ�JLT�Xdc�MOW�`�a$W�J
r IJUW IJLPVZ�[QNbTqZlXVNQMOWDc$a�PRJLTVTRMOPRX
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Z�rONbTVTVZ�W!X�TRa�P�[bJLTic�N�� IJLPRJLW�`UJLT�JUW1j�NbXVJLTVTRJ y�
 JsXVJLPVK"J}`LMOW!XqPRNQo�a$J YZA[QZ"c �pW�Z�KANb~�a�Jsc$a T���TRX YJLK"J
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c e NQK S IJLc�Z�W�`LJdc�NbTVTRN S ZlXVN���`UMOKAK"J IJUXqZ�W!X
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Ra�TV~�a e YZ `LMOKxo�NQW�JUP�[bJLT�XVJLPVK"JLT&jpNbTV`UM � IJU[]Z�T�XqNQ~�a�JUT�W�MOa$T�c�MOW�W ZlW�X�a�W�J\NQK S IJUc Z�W�`UJ
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[QJUa�PL�mMOW2c�MONbXDZ�a�TRTVN�NbW�`L[ba�PVJ�a�W4XqJUPVK"J1c e NQK S IJLc�Z�W�`LJ1PVJUXVMOa�PRW Z�W!X a�W�J �GM�PV`LJ1TVJL[bMOW4[fehZ�`U` IJ �
[ IJUPqZlXVNQMOW(c�J []Z1XVPqZ�
RJU`UXqM�NQPVJ y�� PVM�o Z�o�[bJLK"JLW!X:[]Z �GM�PVK"JD[]Z S [ba�T\NQW!XVa�NbXVNbjOJ c enNbK S IJLc Z�W$`LJ���JU[Q[QJ
`LM�PVPVJUT S MOW�c YZ1c$MOW�W�JUP�a�W�JDKAZ�TRTVJ J X�a�W$JDNQW�JUPRXVNQJAZ�a;T���T�X YJLK"J yH
 JAX�� S JDc e NQK S IJUc Z�W�`UJ JLT�X
NQW!X IJLPVJUTVTVZ�W!X `kZlP Nb[ S JUPVK"JUX c e NQK S MOTRJLP�a�W�J�K ZlTVTVJ�c�N
� IJUPVJLW!XVJ�c e a�W�c$JLrOP IJ�c�J�[QNbo JUPRX IJ c$J�[fenJUT S Z�`UJ
c�Jd`LM�KAKAZ�W�c�J YZ\[fehZ�apXqPVJ y
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c�J}[ e JLW!j�NQPRMOW�W�JUKAJUW�XiJ �pX IJLPRNQJLa$P&`UMOKAK"J�a�W�JsZ�c�K"NbXRX�Z�W$`LJdZ S MOa$Pi`UMOW�T IJL~�a�JLW$`LJ\c�JdW�MOa$T S JLP �
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Z�c IJU~�a ZlX YZ\[]Z �GM�NQT�JUW S MOTVN XqNbMOWDJUXmJUW �GMOPV`UJ y�� MOW�`UMOK S MOP�XqJLK"JLW!X c$MONbXmZla�TVTRN S MOapjOMONbP Z�TVTRa�PVJUP
a�W�JsXqPqZlW�TVN XqNQM�W�T�X�Z�o�[bJ�� `�e JLTRX�� YZ���c�NQPRJsa$W o MOW1`LMOW!X�Zl`UX y�� Jx`LM�W�XqZ�`UX�c ena$W PVMOo�M�X�Z j�JL`�TRMOW JLW��
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TVM�NbX NbK S MOTVTRNQo�[bJ1c e IJL[bNQK"NQW�JUPA`UJLT�`kZlPqZ�` X IJLPRNQT�XqNQ~�a�JUTL�&NQ[�TRJLPVZ�NbX NbW!X IJLPRJLTRTqZ�W!Xk��Z�a8W�Nbj�JkZ�a8c�J [QZ
c���W Z�K"NQ~�a�J IJU~�a$NbjlZ�[QJUW!XqJ���c�J S MOa$j�MONQP�NbK S MOTVJUP�[]Z K�tJLK"J�P IJ S M�W�TVJ"c���W Z�K"NQ~�a�J YZ a�W�J\XltZl`���J
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 JUXVXVJ�`LMOW$TVNQc IJLPqZ XqNQM�W
Z�K YJLW�J YZ;[fenNbK S MOTRNbXqNbMOW c e a�W�J'c���W Z�K"NQ~�a�J c ZlW�T a�W8JLT S Z�`LJ'M Ya0`UJUXVXVJ c���W Z�K"NQ~�a�J TRJLPqZ�[QZ
K�tJLK"J S Z�P�PqZ S�S MOP�X YZx[QZsXltZ�`��$J S JUa NQK S MOP�XqJi[QJ&[QNQJUa MOa `UJUXRXqJ�XltZl`���J�c�MON X�TUehZ�`U`LMOK S [bNQP y�| JLa �
S MONQW!XqT:NbK S MOPRXqZ�W!XqT:TVM�W�XANQ`UNiZ�KAJUW IJLT y � PVJUKAN YJLPVJUKAJUW!Xk��[QZ'c �pW�Z�KANb~�a�J�c$MONbX tJUXVPVJ []Z'K�tJUKAJ
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W�MOPRK Zl[QJLT�J X�XqZ�W�rOJUW�XVJLT YZ}[]ZdTVa�P��=Z�`LJ y�� Z � rOa$PVJ � yb� NQ[b[Qa�T�XqPVJ [QZdjlZ�PRN]ZlXVNQMOW:c�J&[ e JLT S Z�`LJ ��TRa�P��=Z�`UJ
ZkjOJU` [QZ S M�TVNbXVNQMOW y(� W a$XqNb[QNQTVZ�W!X�a�W PRJ S YJUPVJ Z �!Z�W!X"c�JLa�� c�J�TVJUTAZ��$JUT:`LMOW�`UMOPVc�Z�W!X Zkj�JL`�[QJUT

^�NQr�a�PVJ � y � S � J S YJUPVJ ��TVa$P��=Z�`UJ y

c�NbPVJL` XqNbMOW�T�TRa�TVK"JLW!XqNbMOW�W IJUJLTU��Nb[�JUTRX S [ba�T��=Z�`UNQ[QJ"c�J �GMOPRK Zl[QNQTRJLP}[QJ"X�� S J c e NQK S IJLc�Z�W�`LJ PVJL~�a�NbT
S MOa�P�[]Z X tZ�`���J"TVMON X�a�WH`LMOK S MOPRXVJLK"JLW!Xdc���W Z�K"NQ~�a�J S Z�P�XqNb`La�[bNQJLP&c Z�W�Td[QZDc�NQPRJL`UXVNQMOW'W�M�PVKAZ�[QJ
JUXda$W�Zla$XqPRJ�c Z�W�T�[QZDc�NQPRJL` XqNQM�W c�a'TVa�N j�N � XqZ�W�rOJUW�XVJ YZD[]ZDTRa�P��=Z�`UJ yx� J\c$JLa �pN YJUKAJ S MONbW!X�`LMOW��
`LJUPVW�J [QZ�K�tJLK"J c���W ZlKANb~�a$J Z S�S ZlPVJLW!XVJ S Z�P�XqMOa$X�c Z�W�T�[fenJUT S Zl`LJDc�JAXqPqZkjlZ�Nb[ y1� [�JLT�X IJUj�NQc$JLW!X
~�a�J `UJ S MONbW�XdJUTRX�Z�KAJUW IJ:TVMOa$T}XVMOa$XqJ"P IJUTVJUPRjOJ #�`LMOK"KAJ\K"JLW!XVNQMOW�W IJ S [ba�Td� Z�a$XL� [fenNbK S MOTRNbXqNbMOW
c e a�W�J�c���W ZlKANb~�a$J IJL~�a�NbjlZ�[bJLW!XqJ�W$J�`�� Z�W�rOJ S Z�T []Zx[bMp`LZ�[QNbTqZlXVNQMOW"c�JUT TVNQW$rOa�[]ZlPVNbX IJLT�c�a�PVMOo�M�X J X
[ e JLK S [QZ�`LJUKAJUW�X�c�J:[ e MOo�
RJ X YZ K Z�W$N S a�[bJLP ys� Z X tZ�`���J:c�MON X�TLe J	� JL` Xqa�JUP}c�Z�W�Tda�W�J\P IJLrONbMOW M Ya NQ[
JLT�X S � ��TVNQ~�a�JUKAJUW!X S MOTRTVNQo$[QJ S MOa�P�[bJDPVM�o M�X�c ehZl`L`LM�K S [bNQPs`LJUXRXqJDX tZ�`���J y(� Z S P IJUTVJLW$`LJ c ena$W�J
`LJUPRXqZ�NQW�JsNQW�c IJ S JLW�c ZlW�`LJ�c$Jx[]Z"c���W Z�K"NQ~�a�Jsc Z�W�T�[fenJUT S Zl`LJ S � ��TRNQ~�a�J\NQK S [bNQ~�a�Jd~�a�J�[QJ}PVJ S YJLPRJ
c�J XqPVZkj�ZlNQ[$W$Jic$MONbX S Z�TitJUXqPRJmNQW�JUPRXqNbJL[ y � N$[ e MOPVNbrONQW�J�c�a"PVJ S YJLPVJmJUTRX�a�W S MONbW!X ���pJ���[]Z�c���W ZlKANb~�a$J
IJL~�a�N jlZ�[QJUW�XVJ�c IJ	� W�NbJ1c ZlW�T `UJ1PVJ S YJLPRJ1`�� ZlW�rOJLPVZ�NbX ZkjOJU` []Z S M�TVNbXVNQMOW c�J�[ e J	� JL` XqJLa$P PVJU[]ZlXVN�� YZ
[ e MOPRNQrONbW�JDc�a4PRJ S YJUPVJ y5
 J1c�N XAPRJ S YJUPVJ�c�MONbX"c�M�W�`�tJ XqPRJ � � MlXVX�ZlW�X ��TRJ1P IJLMOPRNQJLW!XqZ�W!X YZ'KAJUTVa�PRJ
~�a�J1[QZ'X tZ�`���J IJ jOMO[ba�J y5� e JLT S Z�`LJ�TVa�rOr IJLP IJ�JLW4[bNbXRX IJLPVZlXqa$PVJ�JLT�XD[ e JLT S Z�`UJ1`kZlPRX IJUTVNbJLW y.
 MOK"KAJ
c Z�W$T�[bJm`kZ�T�c�Jm[]Z�`UMOKAKAZ�W�c$J � ��o�PRNQc�Jl��[ e a$XqNb[QNQTVZlXqNbMOWxc$aAT��pT�X YJUKAJic Z�W�T�[ e JLT S Z�`UJi`LZ�PRX IJLTRNQJLW"JLT�X
Z S�S PVM S PRN IJsc Z�W�T�o�NbJLW c�JUT�TVN Xqa ZlXVNQMOW$T y}
 e JLTRX�XVMOa$XVJ	�GMONbT�a�W'PVJ S YJLPRJ\NQW�JUPRXVNQJL[f� c$JLKAZ�W�c Z�W!X�a$W�J
P IJUMOPVNbJLW!X�Z XqNQM�Wxc�J�[]Z&c �pW�Z�KANb~�a�J�TRJL[QM�W�[ e JLK S []Zl`LJLK"JLW!X c�J�[fenM�o�
RJUX y � enJUT S Zl`LJ M S IJUPqZlXVNQMOW$W�JL[�JLT�X
S [ba�T&NbW!X IJLPRJLTRTqZ�W!X�JUW1jOJUPRXqa c$JxTVM�W1MOPRNQJLW!XqZlXqNbMOW jlZ�PRN]Z�W!X�ZkjOJL`x[ e J	� JL`UXVJLa�P y&� N M�W�jOJUa$X�c IJ�� W�NbP
[]Z�c �pW�Z�KANb~�a�J IJL~�a�N j�Zl[QJLW!XVJ c Z�W�T�`LJ X�JLT S Z�`LJl� S ZlP `LMOW!XqPRJ���MOW:c�MON X `LM�W�W Zut v XqPVJ [fenM�PVNQJUW!X�ZlXVNQMOWsc�J
[ e J	� JL` XqJUa�P S Z�P PVZ S�S MOPRX�Z�a��\c�NbPVJL` XqNbMOW�T c e NQW!X IJUPLtJ X�c�J []Z�X tZ�`���JmJLW:XqMOapX XqJUK S T y�� W:JLTRX�JUW�`LMOPRJ
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 J S PVMOo�[ YJLK"JxJUTRX�Nb`LN c�J
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J��pJUK S [bJ y�
 J S PVMOo$[ YJLK"JiJLTRX�W IJkZlW�KAM�NQW�T YZx`LM�W�TVNbc IJLPRJLP�c�Z�W�T�[bJ&`���M�N
�Ac�J�[fenJUT S Zl`LJ�c�Z�W�T�[bJL~�a�JU[
MOW�c IJ�� W�N X\[]Z1c �pW�Z�KANb~�a�JD`kZlP�NQ[�jpNbJLW!X\[bNQK"NbXqJUPd[]Z�j�JLPVTVZlXqNb[QN X IJ c$a�T���TRX YJLK"J c�Z�W�T�[QZ1KAJUTVa�PRJ
M Ya MOWHc�MON X�[Qa�N �GMOa�PVW$NQP�c�JUTdNQW��GMOPRK Z XqNQM�W�T�TRa S�S [ IJLK"JLW!X�Z�NbPVJUT}TRMONbX�[ e MOPVNbJLW!X�ZlXVNQMOW1c�JLT}TVa�P��=Z�`LJUT
c e NQW!XqJUPqZ�` XqNbMOW�~�a$N � a�W�J �GMONbT `LMOK S Z�P IJLJLTiZkjOJU`x[bJLTmc�MOW�W IJLJLTic�JUT&`LZ S XqJUa�PVTU� S JLPRKAJ Xma�W�J}MOPVNbJLW �
X�Z XqNQM�W TVZlXqNbT��=Z�NbTqZ�W!XVJ}c$Js[QZ:c �pW�Z�KANb~�a�J y I� [bNQK"NQW�JUP�[]Z:W IJU`LJLTRTVN X IJxc$J �GMOa$PVW�NbP `LJLT&NQW��GM�PVKAZlXqNbMOW�T
TVJUPqZ�N Xma�W S Z�Tmc�J S [Qa$Tmj�JLPRT&a�W$J}`UMOK S [ YJ XqJdZ�a$XVMOW�MOK"NQJ�c�a�PRMOo�M�X y
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 � � W4W�J S JLapX IJUj�Nbc�JLK"KAJUW!X
S Z�T�`LMOW�`UJUj�MONQP�a$WHT���TRX YJUKAJ\c$J�`LMOK"KAZ�W�c�JsTqZ�W�T�TVJ S P IJLM�`La S�S JLP�c$J�TqZDPRMOo�a�T�XqJLTRTVJ��=Z�`UJ\Z�a �
S JLPRXVa�PVo�ZlXqNbMOW�T}`kZ�a�T IJLJUT S Z�P}[QJLT S Z�PVZ�K YJUXqPRJLT S � �pTRNQ~�a�JUT�W�MOW;K"M�c IJL[bNQT IJUT y 	 tJUKAJATVN�[]Z �GMOW�` �
XqNbMOW c e a�WH`LMOW!XqPutMO[QJUa�P�PVM�o M�XVNQ~�a�J�jlZ�Z�a ��c�JL[ YZDc ena$WHP IJLrOa$[]ZlXVJLa�P�c e IJUXqZlXuw � MOrOZ�W � �O� V z ��NQ[ c�MONbX
�GMOa�PRW�NQPma�W$Jxo�MOW�W�J}P IJ S MOW$TVJ��=Z�`UJxZla � c IJUj�NQZlXqNbMOW�TiJLW!XqPRJx[QJUT&c$N�� IJLPVJUW!XqJLT&KAM�c IJU[QNQTVZlXqNbMOW�T J X�[QZ
P IJLZ�[QN X IJ y � W�[fehZ�o$TVJLW$`LJdc�J�XqJU`���W�NQ~�a�JUT&c$J}c$JLTVNbrOW�c�Jd`LMOK"KAZ�W�c�J�W�M�W ��[bNQW IJLZ�NQPRJ���[QJ�`UMOW�`LJ S XqJUa�P
c�MON X�c IJ	� W�NbP�TRJLT S PRM S PVJUT�K IJUXq�$Mpc�JUT�c e IJUXqZ�o�[QNbTVTRJLK"JLW!X�c�JUT S Z�PVZ�K YJUXqPRJLT&c�J�`LM�KAKAZ�W�c�J y � [Qa$T
TVM�a$jOJUW�Xd~�a enZ�a$XVPVJUKAJUW�XL� ZkjOJU`�[]Z"`kZ S Z�`LN X IJxc$Jx`kZl[Q`La$[ ~�a�Js[QJLT&MOPVc$NQW ZlXVJLa�PRT S MOTVT YJLc�JUW!X�c�J�W�M�T

RMOa�PRTL��[QJUT�XqJU`���W�NQ~�a�JUT:c�J c�JLTRNQrOW c�J T���TRX YJUKAJUTAc$J `LMOK"K ZlW�c�J W$MOW ��[bNQW IJLZ�NQPRJLT}XqMOa�PRW�JLW!XAZ�a �
XqM�a�P:c�J�TVNQKxa�[]ZlXVNQMOW$TxJUX"c�J��GMOPRK�a�[]Z XqNQM�W(c�J S PVM�o�[ YJUKAJUT\c enM S XqNbKANbTqZlXVNQMOW y�� W IJUj�N X�Z�o�[bJLK"JLW!Xk�
a�W�J1TVNQKxa�[]ZlXVNQMOW+Z�K YJLW�J�[]Z(K"M�c IJL[bNQTqZ XqNQM�W c$JLTDc�N
� IJUPVJUW�XVT Z�T S JU`UXqT c$a S PVMOo$[ YJLK"J y�� W0c�MONbX
K"Mpc IJU[QNbTVJLP�[bJAT���TRX YJUKAJA~�a enM�W;`���JLPR`���J YZ1ZlTVTVJUPRj�NQP}JUXx[ e JLW!j�NQPRMOW�W�JUKAJUW�XxZkjOJU`D[QJU~�a$JL[�NQ[�NQW!XVJLP��
Z�rON X y2| Z�W�T:W�M�XVPVJ `kZ�TAT S IJU`LN���~�a$J�� [QJ�T��pT�X YJUKAJ YZ(Z�TRTVJLP�j�NQP"JLTRXA[QJ�PRMOo MlX J X [fenMOo 
RJUXAZ�a�~�a�JU[
[]Z X tZ�`���J TLenZ S�S [bNQ~�a�J JLTRXA[ e JLW!j�NQPRMOW�W�JUKAJUW!XAJ ��X IJLPRNQJUa�P y8
 JUTAc$JLa �+T���T�X YJLK"JLT Z�NQW$TVN ~�a�J [QJLa$P
NQW!XVJLPqZl`UXqNbMOW1TRMOW!X�K"Mpc IJL[QNbT IJUT�ZkjOJU`�a�W c$JLrOP IJxc�Js`LMOK S [QJ �pNbX IJ}TVa �ATVZ�W!XdZ � W1c ehZlTVTVa$PVJLP�~�a$J�[QJUT
S Z�PVZ�K YJUXqPRJLT�`���MONbTVNQT�JUW TVNbK�a�[QZlXqNbMOW\c�MOW�W$JLW!X�a�W$J S JLP��GMOPVKAZ�W�`UJiTVZlXqNbT��=Z�NbTqZ�W!XVJ&c ZlW�T�[QZ�P IJkZl[QNbX IJ y
� ZAc�N
� IJUPVJUW�`LJsc�J S JLP��GMOPVKAZ�W�`UJsJUW�XVPVJs[QJ}T���TRX YJLK"J�TVNbK�a�[ IJdJ X�[QJdT��pT�X YJUKAJ�P IJLJU[ JUTRX�`LZ�a�T IJLJ S ZlP
`LJUPRXqZ�NQW�TAZ�T S JU`UXqTAc�J1[QZHP IJkZ�[bNbX IJ W ehZ �OZ�W!X S Z�T IJUX IJ NQW$`L[Qa$T"M�a4Z �!Z�W!X IJ X IJ TVNbK S [bN�� IJUT\c Z�W�TA[QJUT
K"Mpc YJU[QJUTsXq� IJLMOPRNQ~�a�JLT yH
 JLT:Z�T S JU`UXVT\W�MOW;K"Mpc IJL[QNbT IJUTxTVM�W�X�W�MOK�o�PRJLa �(JUX�TVMOa$j�JLW!X"c�JDW Z Xqa�PRJ
� Z�apXqJLK"JLW!X&W�MOW ��[QNbW IJkZ�NbPVJ y�� MONb`LN�~�a�JU[Q~�a�JLT�J��pJLK S [QJUT&c$Js`UJLT S Z�PqZ�K YJUXVPVJUT&W�M�W1K"Mpc IJU[QNbT IJLTkw � W
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� ^ [QJ��pNbo�NQ[bNbX IJ&Z�a � KAJUK�o�PVa$PVJLTmJ X�ZlPRXqNb`La�[QZlXqNbMOW�T y
� ^ PRNQ`UXVNQMOW c �pW�Z�KANb~�a�Jdc Z�W�Tm[QJUTmZ�PRXVNQ`Ua�[]ZlXVNQMOW$T y
� ^ PRNQ`UXVNQMOW c �pW�Z�KANb~�a�JdJUXmTRXqZlXqNb~�a�Jdc Z�W�Tm[QJUTiZ�`UXVNQMOW�W$JLa�PRT y
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� � JLPRKAJUT c�NQTRTVN S ZlXqN
�GT w �GPVNb`UXqNbMOW c�a�J Z�a ��W�N�c�J1[ e MOo�
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� | NbTV`UMOW!XqNQW�a�N X IJdZ�a�`UMOW!X�Z�` X y
� � PRPVJLa$PVTic Z�W�Tm[QJ S MOTRNbXqNbMOW�W�JUKAJUW!X��lMOPRNQJUW�XqZlXqNbMOWDc�JUTmMOo�
RJUXVT

� enJ�� J XDc�J `LJUT S ZlPqZ�K YJUXVPVJLTATVa�P"[QJ T���T�X YJLK"J �=ZlNQTqZlW�XAJLW$`LMOPRJ1[ e MOo�
RJ X"c�J1PRJL`���JUPV`���JUT JUXA[QJLa$P
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� N
��������� 6 �+��� � � B�'
��
	�� �+��� � ���+� ������� ���'�
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c�Jd[]Z�`UMOK"K Z�W$c�J S Z�P NbK S IJUc Z�W�`UJdJLTRXiNbK S MOT IJ S Z�P []Z�XVPqZ�
RJU`UXqM�NQPVJ�j�NbPRXqa$JL[Q[bJ y�� N �$XVMOa$XqJ��GMONQTU��[QJ
T���T�X YJLK"J W�JUPRjOJUa �:`UJLW!XqPVZ�[�a$XVNQ[QNbTVJ�[]Z�K"M�c�a�[]Z XqNQM�Wsc e NQK S IJUc Z�W�`UJ Z � W\c e NQK S MOTVJUP�a�W\`UMOK S MOP�XqJ��
K"JLW!X�c IJUTVNbP IJDZla;o�PqZlTL� ~�a�JL[bTxTRMOW!X\[QJUTxMOa$XVNQ[bTsc�M�W�XxNQ[�c�NbT S MOTVJ S MOa�P}K"Mpc�N
� JLP}[ e NQK S IJUc Z�W�`UJ��
� a�JL[ JLT�Xm[ e IJL~�a�NbjlZ�[bJLW!X�o�NQMO[bMOrONb~�a$J&c�a `���Z�W�rOJUKAJUW�X�c�JLT S ZlPqZ�K YJUXVPVJLT�c enNbK S IJLc Z�W$`LJLT�c�J�[]Zsc�� �
W Z�K"NQ~�a�J IJU~�a�NbjlZ�[bJLW!XqJ �
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� giW�J�c$JLT `kZ�PVZ�`UX IJLPVNbTRXVNQ~�a�JLT�KAZ�
RJLa$PVJLT�c�aso�PqZlT ��a�KAZ�NbW
JLT�X TqZ�r�PqZ�W�c$J�PVJUc�MOW�c ZlW�`LJ y�� WDc�N X�c e a�W�KAZ�W�N S a�[]ZlXVJLa�P�~�a e NQ[ JLTRXmPRJLc�M�W�c Z�W!X [bMOPVTR~�a enNb[ `UMOK �
S MOPRXVJ S [ba�T�c�Jxc�JLrOP IJLT�c$J�[QNbo JUPRX IJ}~�a�J�[bJsW�M�K�o�PVJxPVJL~�a�NbT S MOa�P&J	� JL`UXVa�JLP�a$W�JxXltZl`���J�c�MOW$W IJLJ y
g&W�K ZlW�N S a$[]ZlXVJLa�P PRJLc�MOW$c Z�W!X�JUTRX�a$W1T���T�X YJLK"JxTRMOa�T ��c IJ XqJLPRKANbW IJsZ�a1W�N jOJLZ�a1r IJUMOK IJUXqPRNQ~�a�Jl��`UJ
~�a�N NQK S [QNb~�a$J�~�a enNb[ � Z"a�W W�MOKxo�PVJ}NQW���W�N c$JsTRMO[Qa$XVNQMOW$T�Z�a S PVM�o�[ YJUKAJ}r IJLM�K IJ XqPVNb~�a�JdNQW!jOJUPVTVJ y
� W�J	� JUXk� IJUX�ZlW�Xmc$MOW�W IJ�[bJ�W�MOKxo�PVJ�c$J�c�JLrOP IJLT c�J�[bNQo�JLP�X IJ�J �p`LJLTRTVN
��� NQ[�J��pNQT�XqJ�a�W�W�MOKxo�PVJ�NbW�� W�N
c�J\`UMOW�� rOa$PqZlXVNQMOW�T�c�a'K Z�W$N S a�[QZlXqJUa�P S MOa�P�a�W S MONbW!X�c Z�W�T�[fenJUT S Zl`LJ\XqJU[�~�a�J:T S IJU`LN
� IJ S Z�P�[QZ
XltZl`���J y\� M�XqM�W�T�NQ`UN ~�a�J:[]Z PRJLc�MOW$c Z�W�`UJ"c ena�WHKAZ�W�N S a�[]ZlXVJLa�P&JLT�Xdc IJ	� W$NQJ S Z�P�PVZ S�S MOPRX YZDa$W�J
XltZl`���J #�a�W KAZ�W�N S a�[QZlXqJUa�P S JUa$X"tJUXVPVJxPRJLc�M�W�c Z�W!X S MOa�P�a$W�JxXltZl`���J\JUX�W$J S Z�T�[febtJ XqPRJ S MOa�P�a$W�J
Z�a$XVPVJ y � Z�P�J �$JUK S [QJ�� []Z TRMOa�c�a�PRJ\PVJU~�a$NQJLP�X O c�JUrOP IJUT�c�J�[QNbo JUPRX IJxJUX�[QJ S MOTVN XqNbMOW�W�JUKAJUW�X&c e a�W
MOo�
RJ Xic Z�W�Tm[ e JLT S Z�`UJ}JUW�W IJL`LJUTVTRNbXqJ M$y g&W PVM�o M�X YZ M c�JUrOP IJUT&c�Jd[bNQo�JLPRX IJ�TVJUPqZ:c�MOW�`dPRJLc�MOW$c Z�W!X
S MOa�P�[QZ S PRJLK"N YJLPRJ&X tZ�`���J�JUX�W�J�[QJ&TVJUPqZ S Z�T S MOa$P�[]ZsTVJL`UMOW�c�J y�� J�KAJUK�o�PVJ�TVa S IJUPVNbJLa�P���a�KAZ�NbW
JLT�X\PVJUc�MOW�c�Z�W!X S MOa�Px[QZ S [Qa S ZlPRXsc�JLTxX tZ�`���JUT�~�a enNb[�J�� JU`UXVa�J y Y� S Z�P�XqNQPdc�J [ e IJ S Z�a$[QJ�� [QJAo�PqZlT
`LM�K S MOPRXVJ V c�JLrOP IJLT�c$JD[QNbo JUPRX IJ # � YZ1[fe IJ S Z�a�[bJ�� � Z�a;`UMOa�c�JDJ X �1Z�a S MONbrOW�J X y1� N�M�W;NQW�`U[Qa$X
[QJsc�MOT�J X�[bJxo Z�TRTVNbW `LMOK"KAJdjOJUW Z�W!X}Z�a�r�KAJUW�XVJLP�[bJsW$MOK�o�PRJ�c�J S MOTRXVa�PVJUT S MOTVTRNQo�[bJ S MOa�P�a$W�J
XltZl`���J���MOW�MOopXqNQJUW!X�a�W�KAZ�W�N S a�[]Z XqJLa$P}XVP YJLT\PRJLc�M�W�c Z�W!X yH� Z � r�a�PVJ � y ��c IJUKAM�W�XVPVJD`UJ S M�NQW!X y
� JLTsT S IJU`LN���`kZlXVNQMOW�T}c�JA[]Z XltZ�`���JAW�J TRa �"TqZ�W!X S Z�T YZ�c IJUXVJLPRKANbW�JLP}`LMOK S [ YJUXqJUKAJUW!Xx[QZ `UMOW�� rOa��

^�NbrOa�PVJ � y ��S � JUc�MOW�c ZlW�`LJ S M�TRXqa$PqZ�[bJ�c�Jd[ e ��a$K Z�NbW y

PqZ XqNQM�W c�a'PVMOo�M�XL� MOW NbK S MOTVJsa�W�J\MOa c$JLTd`LMOW$c�NbXVNQMOW�T�Z�c�c�N XqNbMOW�W�JU[Q[QJUT YZDTVZlXqNbT��=Z�NbPVJsJLW'K�tJUKAJ
XqJUK S T ym
 JUT&XltZl`���JLT�Z�a �pNQ[bN]Z�NbPVJLT�TVMOW!X S [Qa�TmTVM�a$jOJUW�X�J�� S PVNbK IJUJLTiTVMOa$T �GMOPRKAJdc�J}`LMOW!XVPqZ�NbW�XVJLT YZ
TqZ XqNQT��=Z�NQPRJ��!a�W$J IJU~�a�ZlXqNbMOWAc$JiK"NQW$NQK"NQTqZ XqNQM�WxMOa"a�W�JiNQW IJU~�a ZlXqNbMOW\jOJUW Z�W!X�`UMOK S [ IJUXVJLP [bJiW$MOK�o�PRJ
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c e IJL~�a ZlXVNQMOW$T�PRJL~�a�NbT S MOa�P `UMOK S [ YJ XqJLK"JLW!X c IJL`LPRNQPRJi[QZ�r IJLM�K IJ XqPVNbJ�c�a"K ZlW�N S a$[]ZlXVJLa�P y giWAJ �pJLK��
S [bJ�c�J�XltZ�`���J}Z�a��$Nb[QNQZ�NQPRJ&TRJLPqZlNbXm[ e IJUj�N XqJLK"JLW!Xmc e MOo�T�X�Z�`U[QJUT S P IJLTRJLW!XqT�Z�a$XVMOa�P c�a PVMOo�M�X S JLW$c Z�W!X
[ e J�� IJU`La$XVNQMOW c e a�W�J XltZl`���J S PVNbW�`LN S Z�[QJ c ehZlTVTVJUK�o�[QZ�rOJ y � J PVJLW$c�PVJ YZ a�W S MONbW!X\c Z�W�T:[fenJUT S Z�`UJ
JLT�X}a�W�X tZ�`���J:PVJUc�MOW�c ZlW�XVJ S MOa�Pda�WHPVM�o M�X YZ M c�JLr�P IJLT}c�J:[QNbo JUPRX IJ #�NQ[ J �pNQTRXVJ:a�W�J"NQW�� W$NbX IJxc�J
XqPVZ�
RJL` XqMONbPVJUT S MOa�P S Z�TVTRJLPic ena$W S MONQW!X YZ\a�W�Z�a$XVPVJ y�� W�T S IJU`LN�� Z�W!X&[QZ�`LMOW$c�NbXVNQMOW
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� 6 TRMOW!X [QJUT�`UMpMOPRc�MOW�W IJLJLT `LZ�PRX IJLTRNQJLW$W�JLT c�a S MONbW�X YZ�ZlXRXqJUNQW�c�PRJ�JUX ��� �:JUX ��TRMOW!X
[QJUTs`UMpM�PVc�MOW$W IJLJUTx`kZlPRX IJUTVNbJLW�W�JUTxc�J"[]Z S MOTVN XqNQM�WHc$a(PVM�o M�XL� M�W�j�NQTRJ YZ�KANbW�NQK"NQTRJLP�[QZ c$NQTRXqZ�W�`UJ
JLW!XVPVJ}[QJdPVMOo�M�XiJUXi[bJ}o$a$XiJLW�XVMOa$XmXqJUK S TL�_`LJ}~�a�N�PVJLT�XqPRJLNQW!X&[]Z�XqPVZ�
RJL` XqMONbPVJ YZ:a�W�J}c�PVMON XqJ�c ZlW�T
[ e JLT S Z�`UJ y�� MlXqMOW�T�~�a�J�[QJ&PVMOo�M�X�JLT�X JLW�`UMOPVJ�PVJLc$MOW�c Z�W!XL��Z�a�`Ua�W�J�PRJLT�XqPVNb`UXVNQMOWATVa�P�[ e MOPVNbJLW!X�ZlXVNQMOW
c�J�[fenM�PVr!Z�W$J�XqJUPVK"NQW Zl[�W ehZ �!ZlW�X IJ X IJ �GMOPRK�a�[ IJLJ y � ZlP []Z�K tJLK"J�[bMOrONb~�a$J�[bJ�o�PVZ�TL� IJ X�Z�W!X PRJLc�MOW$c Z�W!X
S Z�P�PVZ S�S MOPRX YZ S PRJLTR~�a$JAXqM�a$XqJUT}[bJLT�X tZ�`���JLTU� c$MONbXd[ba�N Z�a�TRTVN TVZlXqNbT��=Z�NbPVJ�c�JUT}X tZ�`���JUTxZ�a��$Nb[QNQZ�NQPRJLT
Z � W c�J S MOa$j�MONQP\c IJ	� W�NbP\[]Z S MOT�Xqa�PRJ YZ Zlc�M S XVJLP y;| Z�W�T\[QJ c�MOKAZ�NQW�J c�JLT\XltZl`���JLT:TVM�[Q[QNb`LN X�Z�W!X
[ e a$XVNQ[QNbTqZlXVNQMOW'c�a o�PVZ�TL��`lenJUTRX�� YZ���c$NQPVJ JLW J��p`L[ba Z�W!X:[QJUT�XltZ�`��$JLT:M Ya;TVJUa�[QJ [QZ1KAZ�NQW;JUTRX:a$XVNQ[bNQT IJUJ��
a�W�Ji� � S M�XV� YJLTRJ �=ZlNQTqZlW�X�[fenMOo 
RJUX�c�JmW�MOKxo�PVJUa�TVJUT�PVJU`���JLPR`���JLTkw � MOr!Z�W �k�O��� Z z ��w � Z�W�KAZ�W � �O� N!z �
w � � Z�c�K"JL��P ��� ���
	 � �O� � z JLTRX ~�a�JH[ e ��a�K ZlNQW0TVJ'TRJLPRX c�J'TVZ rOPVZ�W�c�J PRJLc�M�W�c Z�W�`UJ(Z�� W8c�J
`�� Z�W$rOJLPd[QJUTdc�Nbj�JLPVT S ZlPqZ�K YJUXVPVJLTdc e NQK S IJUc Z�W�`UJ"c$J"[QZDc���W Z�K"NQ~�a�J:c�aHo�PqZlTdXVJL[b[QJ�~�a�J S JUP �`Ua�J
Z�a S MOP�X�c e NQW!XVJLPqZl`UXqNbMOW S Z�P�[fenJUW�j�NbPVMOW�W$JLK"JLW!X y�� W S JUa$X�T IJ S ZlPVJLP�[]ZAPRJLc�M�W�c Z�W�`UJ�c�a o$PqZ�T&JLW
c�JUa � `L[QZ�TVTRJLT:c�NQT�XqNbW�`UXVJLT y � Z PVJUc�MOW�c ZlW�`LJ r IJLM�K IJ XqPVNb~�a�J JLT�X [QZ PVJLc$MOW�c Z�W$`LJ S PVM jOJUW Z�W!XAc�J
[]Z TRXVPVa�` Xqa�PRJ MOTVTRJLa�TRJ JUX\[bNQr!Z�K"JLW!XqZ�NQPRJ\c�a�o�PqZlT y'
 e JLT�X\c�JD`UJUXVXVJ PVJUc�MOW�c ZlW�`LJD~�a�JAjpNbJLW!X\[QZ
S MOTVTRNQo�Nb[QNbX IJdc ehZlc�M S XVJLP�c�N jOJUPVTVJUT S M�TRXqa$PVJLT�[QMOPRT&c�Jx[ e J�� IJL`Ua$XqNbMOW c e a�W�JxX tZ�`���J yd� Z PRJLc�M�W�c Z�W�`UJ
K�a�TR`La�[QZ�NQPRJ S PRM jpNbJLW!Xdc�a �=Z�N X�~�a e NQ[ JLTRX S MOTRTVNQo$[QJxc ena$XVNQ[bNQTVJUP�`UJLPRXqZ�NQW$T�K�a�TR`L[QJUTdZ�`L`UMOK S [QNbTVTqZlW�X
[]Z�K tJLK"J �GMOW�` XqNbMOW c�J �=Z �`LM�W YZ:Z�a$rOKAJUW!XqJLP [QZ�PqZ�Nbc�JLa$P c�Jd`LJUXRXqJ}Z�P�XqNQ`Ua�[]Z XqNQM�W y � W�PVMOo�M�XVNQ~�a�J��
MOW S Z�PV[bJ�c�J}PVJLc$MOW�c Z�W$`LJxc ehZ�` XqNbMOW�W�JUKAJUW�X y � Js[bJL` XqJLa$P&JUTRX&NQ`LN�P IJ	� IJUP IJ YZA[ enZ�W�W$J��pJ � S MOa�Pia�W
J�� S MOT IJ TVa$P"[fenapXqNQ[bNQTVZlXqNbMOW�c$J []Z PVJUc�MOW�c ZlW�`LJ S MOa�P\[]Z K"M�c�a�[]Z XqNQM�W;c�J�[ e NQK S IJLc�Z�W�`LJ `LMOK"KAJ
TRXVPqZlX IJLrONbJ c�J `UMOK"K Z�W$c�J `���J�� [QJUT�T���TRX YJLK"JLT\o�NbMO[QM�rONQ~�a�JUT y Y� []Z1[ba�KAN YJLPRJAc�JUT\MOo�TRJLPRjlZlXVNQMOW$T
�=Z�N XqJLT�TVa�P�[bJ�T���TRX YJLK"JAo$NQMO[bMOrONQ~�a�J}��a�KAZ�NQW � MOW S JUa$Xd`LM�W�`L[ba�PVJ\~�a e NQ[ J �pNQTRXVJ\a�W'o M�WHW$MOK�o�PRJ
c enZ�PVr�a�KAJUW!XqTmJLW��=ZkjOJLa$P&c�Jd[fen� � S MlXq� YJUTVJ}~�a$J}[bJ�T���TRX YJLK"JsW$JLPRj�JLa ��`UJLW!XqPVZ�[�a$XqNb[QNQTRJ�a�W�J �GMOPRKAJ
c�J�`LMOK"K ZlW�c�J S Z�P NQK S IJLc ZlW�`LJ�`LMOK"K"J�T�XqPVZlX IJUrONQJ�c�J�`UMOW!XqPutMO[QJ�KAMlXqJLa$P y�� Ws`LMOW$`L[QapX Z�a�TRTVN�~�a�J
[]ZDr�PqZ�W�c$J"PRJLc�M�W�c Z�W�`UJAc$aHo$PqZ�TU� r IJLMOK IJUXVPVNQ~�a�J\J X}K�a�TV`Ua�[]ZlNQPVJl��JLT�Xsa$W IJU[ IJLK"JLW!Xdc���W ZlKANb~�a$J
`LPRa�`LNQZ�[�W IJL`UJLTRTqZ�NbPVJ Z�aso M�W �GMOW�` XqNbMOW�W�JUKAJUW�X c�J�`LJ�c�JLPRW�NQJUP�JUX ~�a e JL[Q[bJ�JUTRX�a�W�J�c$JLT�`LZ�a�TRJLT S PRNQW �
`LN S Z�[bJLT c�Ji[ e J���XqPVZ�MOPRc�NQW ZlNQPVJ�jOJLPRTqZlXVNQ[bNbX IJ J X�J��"`kZ�`UNbX IJmc�aAo�PqZlT���a�KAZ�NbW"NbW!XqJLPVZ�rONbTVTqZlW�X�ZkjOJU`�TRMOW
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JLW!j�NQPRMOW�W�JUKAJUW!X y�� enapXqNQ[bNQTVZlXqNbMOW:c�aD`LM�W�`LJ S X c�J&PVJLc$MOW�c Z�W$`LJ�c ZlW�T�[QZsc���W Z�K"NQ~�a�J IJL~�a�N j�Zl[QJLW!XVJ
c�a PVMOo�M�XmTUenNbK S MOTVJ�c enJU[Q[QJ ��K�tJLK"J y

�G��� � ��� 	�� �:� ���:

� ��� �:� � � ����� ���G��� �� �G���"! ���:� �G� �

� [ JUTRX}PqZ�PRJ\~�a ena$W�J\XltZ�`���J:PRMOo MlXqNQ~�a�JxPVJL~�a�N YJLPRJ\[ e a$XqNb[QNQTVZlXqNbMOW c�J�XqMOa$T}[bJLT�c$JLrOP IJLTdc�J:[QNbo JUPRX IJ YZ
a�W�K�tJUKAJ�W�N jOJLZ�a1c�J S P IJL`LNbTVNbMOW y�� W�`LJ}TVJLW$TL��a�W1PRMOo MlX YZ M c�JLrOP IJLTic�J}[QNQo�JLP�X IJdZ�a$PqZ S PVJUTV~�a�J
XqM�a�
RMOa�PRT�a�W c�JUrOP IJ�c�J�[QNQo�JLP�X IJ&KAMONbW�T�TRMO[Q[bNQ`UNbX IJm~�a�J�[bJLT�Zla$XqPRJLT y�| Z�W$T�`LJUT `LMOW�c$NbXqNbMOW�TU�$Z�a [bNQJUa
c�JdT S IJL`LN
� JLPia�W jOJU`UXVJLa�P&c�Jd`LMOK"K ZlW�c�J�JLW S MOTVN XqNQM�W `LMOK S [QJ Xk�
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MOW S JLapX W�J�T S IJL`UN�� JUP ~�a$J�[QJUT�`LMOK S MOTqZ�W!XVJLT�`UMOW!XqPqZlNQW!XqJUT YZx`LJUT�jlZ�[QJUa�PVT S Z�P�[QZsc�JUTV`LPRN S XVNQMOW c�J
[]Z\XltZl`���JxJ Xk��Z�a1[bNQJUa�c�Js`���MONbTVNQPmc�JUT&jlZ�[bJLa�PRT�Z�PRo�NbXVPqZ�NbPVJ S MOa�Pm[QJUT&`UMpM�PVc�MOW$W IJLJUT�PVJUc�MOW�c�Z�W!XqJLTU�
NQK S MOTVJUPAa�W$J `LMOW!XVPqZ�NbW�XVJ1c e NQW IJLr!Z�[bNbX IJ���c IJ�� W�NbP a�W�J S []Z�r�J�c�J�j�Zl[QJLa$PVTDZl`L`LJ S X�Zlo�[QJUT S M�a�P [QZ
S MOTVN XqNQM�W �lMOPRNQJLW!XqZlXqNbMOW c�a c�JUrOP IJdc�Jd[QNbo JUPRX IJ�PVJUc�MOW�c ZlW�X y � Z�P J��pJUK S [bJ�� MOW S MOa�PVPVZ�NbX Z j�MONQP
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M Ya � � � 	'J X�� � � 2�TVM�W�X"[bJLT\[QNbKAN XqJUTsNbW�� IJLPRNQJLa$PVJLT\J X"TVa S IJUPVNbJLa�PRJLT"c�J�[ enZ�W�rO[bJ c e MOPVNbJLW!X�Z XqNQM�W �
S JLPVK"NQTRJLT S Z�P�[QZ}XltZl`���J�T S IJU`LN
� ~�a�J y�� W S JUa$XmZ�[bMOPVT�TVJ�TRJLP�jpNbP�c�J�`LJ�c�JUrOP IJ�c$J�[QNbo JUPRX IJiJUXL�$c ZlW�T
[QJUTm[QNQK"NbXVJLT�NbK S MOT IJLJLT S ZlPi[QZ�XltZ�`���Jl� c IJ	� W�NbPmTVMOW�`LMOK S M�PRXqJUKAJUW!X&TRJL[bMOW�c ehZ�apXqPVJUT&`UPVN X YJLPRJLT y�� Z
S P IJLTVJUW!XqJ�PRJL`���JUPV`���J�TVJ S PRM S M�TVJ�c e a$XqNb[QNQTRJLP�`UJ�c$JLrOP IJ�c$J�[bNQo�JLP�X IJ PVJUc�MOW�c�Z�W!X J Xk� c Z�W�T�[bJ `LMOW!XqJ ��XqJ
c�J�[]Z `LM�KAKAZ�W�c�J S Z�P�NQK S IJLc ZlW�`LJl�lc�J�[Qa$NONQK S M�TVJLP�a$Wx`LM�K S MOPRXVJLK"JLW!X c���W Z�K"NQ~�a�J XqJU[!~�a�J�TRMOW
J	� JUX�j�NQJUW�W�JiTVa S$S MOP�XqJUP�[bJ `LMOK S M�PRXqJUKAJUW!X�c���W Z�K"NQ~�a�Jmc e a�W MOa:c�JUT�Zla$XqPRJLT�c�JLrOP IJLT�c�Jm[QNbo JUPRX IJ
[QM�PVT c�Jm[ e NQW!XVJLPqZl`UXqNbMOW\ZkjOJU`&[fenJUW!jpNbPVMOW$W�JLK"JLW!X y 
 MOW�`LJ S Xqa$JL[Q[bJLK"JLW!Xk��[QZdP IJ S MOW�TRJic �pW�Z�KANb~�a�Jmc�a
c�c�[�PVJUc�MOW�c�Z�W!X �=Z�N X�M �A`UJ�c�J&`LMOK S [ IJUKAJUW!X�Zla � Z�a$XqPRJLT�c�c�[ �=Z�`LJ�Z�a �Ao�PVa$TV~�a�JLT `���Z�W�rOJUKAJUW�XVT
c�J�`LM�K S MOPRXVJLK"JLW!X"Z�K"JLW IJUT S Z�P:[]Z S P IJLTRJLW�`UJ�c$J S JLP�Xqa�PRo ZlXVNQMOW�T\J X"W�MOW ��[QNQW IJkZ�PRNbX IJUTxc IJU`LPRNbXqJUT
c Z�W$T"[QZ TVJL` XqNbMOW S P IJL` IJLc�JUW!XqJ�� [bMOPVT\c$J�[fenNbW�XVJLPVZ�`UXVNQMOW�c�a PVM�o M�X"Zkj�JL` [ e JLW!j�NQPVM�W�W�JLK"JLW!X y4� JUT
S Z�PVZ�K YJUXqPRJLT�c enNbK S IJUc Z�W�`UJ�TVM�W�X�XqJL[bT�~�a�J\[QJUT �GMOPR`LJUT�c enNbW!XqJLPVZ�`UXVNQMOW S PVM jOM�~�a�JLW!Xda�W$J\P IJ S MOW�TRJ
S [ba�T��=Z j�MOPqZlo�[QJ c ZlW�TA[bJLT\c�c$[ PVJLT S M�W�TqZ�o$[QJLT"c�J�[ e J�� IJU`La$XVNQMOW c�J�[]Z XltZl`���J y+� W+a�W TVJUW�TL��MOW
TqZl`LPVN
� J"a�W(c�JUrOP IJ"c�JA[QNQo�JLP�X IJ:Z�a S PVM ��Xxc$a(`LM�K S MOPRXVJLK"JLW!XsZ�c IJU~�a�ZlXxc$JLT�Zla$XqPRJLTxc$c�[ ��
Ra�r IJUT
S [ba�T�NQK S MOPRXqZ�W!XqT y 
 JUXRXqJ o�P YJUjOJ�c�JUTV`UPVN S XqNQM�W;`LMOW!XVNQJLW!X\a$W IJL[ IJUKAJUW!X\W�MOa�TxNQW�c�Nb~�a Z�W!X�~�a�J [QZ
c���W Z�K"NQ~�a�J IJL~�a�N jlZ�[QJUW�XVJsc IJL`LPRNbXVJsc ZlW�T&[QZ"[bNbXRX IJLPVZlXqa$PVJ�JUX�Z�K"JLW IJUJ YZ"[]Z\TVJU`UXVNQMOW � yb��yb� W�J S JLapX



�CO
tJUXVPVJ:a$XVNQ[QNbT IJUJ S M�a�P�`LJ:rOJUW�PVJ:c enZ S�S [bNQ`LZlXqNbMOW y�� WHJ	� JUXL� [bJ\`LMOK S MOPRXVJLK"JLW!Xdc���W Z�K"NQ~�a�J\c�J:[QZ
PVJUc�MOW�c�Z�W�`LJ\c$MONbX�Z S�S a �OJLP�[QZAc���W ZlKANb~�a$Jxc�JUTdZ�a$XqPRJLT�c$JLrOP IJLT�c�Jx[QNQo�JLP�X IJ}[QMOPRT�c e NQW!XVJLPqZl`UXqNbMOW y

 JL`UN_NQK S [QNb~�a$J�~�a e NQ[ c�MON X �:ZkjOM�NQP�a�W"`LMOa S []Z�rOJ JUW!XqPVJm[bJLT IJL~�a ZlXVNQMOW$T�c �pW�Z�KANb~�a�JLT�P IJUrONQTRTqZ�W!X�[QJ
`LM�K S MOPRXVJLK"JLW!X&c�a c�c�[ PVJLc$MOW�c Z�W!X�JUX�`UJL[Q[bJLT&c�a MOa c$JLT�Z�apXqPVJUT�c�c�[ c e NQW!X IJUPLtJUX y�
 MOW$TVNQc IJLPVM�W�T
S MOa�P � W�Txc$J TVNbK S [QNQ`UNbX IJ�a�W;PRMOo MlX YZ ��c�c�[�Z�rONbTVTVZ�W!Xxc ZlW�Tx[bJ S []Z�W � � � y � JLT IJU~�a�ZlXqNbMOW�T}c�� �
W Z�K"NQ~�a�JUT c�a:T���T�X YJLK"J S � ��TVNQ~�a�J IJL~�a�N jlZ�[QJUW�X S PVM S MOT IJ JLW:[QN XVX IJUPqZlXVa�PVJ S MOa$P `LJ T��pT�X YJUKAJ YZ ��c�c�[
M�JLa$j�PqZlW�Xic ZlW�Tm[ e JLT S Z�`LJ}`kZ�P�X IJUTVNQJUW�TRMOW!X

����
�
0+2
0+4
7��

�����
� �

����
�
� N N
N � N
N N �

�����
�

����
�
��
��

��

�����
� �

����
�
�<2 N N
N � 4 N
N N ���

�����
�

����
�
��)C �� �
��3C �� �
�� C �� �

�����
�

�

����
�
� 2 N N
N � 4 N
N N ���

�����
�

����
�
� C � �
��C � �
� C � �

�����
� w � yQO�z

M Ya-. � � � ; = JLTRX�[QJ�j�JL`UXVJLa�P c$JLT S MOTVN XqNQM�W�T�J X MOPRNQJLW!XqZlXqNbMOW `LZ�PRX IJLTVNbJLW�W$JLTmP IJUJL[Q[bJLT�c�a K ZlW�N
�
S a�[QZlXqJUa�P c�MOW$W IJ S Z�P [QJUT `kZ S XqJLa$PVT�JUX9. � � � � � � ; = JUTRX�[QJ�j�JL` XqJLa$P�c�J S MOTVN XqNbMOW�T J X�MOPVNbJLW!X�Z��
XqNbMOW�`LZ�PRX IJLTVNbJLW�W$JLT c IJUTVNQP IJLJUTL�!`�e JLT�X�� YZ���c�NbPVJ�[QZiXVPqZ�
RJU`UXqM�NQPVJ�jpNbPRXVa�JL[b[QJ y . 0�2 0�4 7�� ; = PRJ S P IJLTVJUW!XqJ
[QJ�j�JL`UXVJLa�P�c�J �GM�PV`LJUT�c e NQW!XVJLPqZl`UXqNbMOW YZA[ e J	� JL` XqJUa�P ym
 M�KAK"JdKAJUW�XVNQMOW$W IJ S [Qa�Ti� Z�a$XL�_`LJUXRXqJsc�� �
W Z�K"NQ~�a�J"NQK S MOTVJAZ�a;PRMOo MlX�[QJ"`LM�K S MOPRXVJLK"JLW!Xsc ena$W�T���TRX YJLK"JD[QNbW IJkZ�NbPVJ:KAZ�TVTRJ���ZlKAMOP�XqNbTVTVJUa�P��
PVJUTVTRMOPRX c Z�W$T `���Z�~�a�J�c�JUrOP IJ�c�J�[bNQo�JLPRX IJ y � MOa�P�[QJUT c$NQPVJU`UXVNQMOW�T�JUW S MOTRNbXqNbMOW �k[bJ T���TRX YJLK"J S � ��TRNQ~�a�J
IJL~�a�N jlZ�[QJUW�XmJUTRXmPRJ S P IJLTVJUW!X IJ S Z�P []Z � rOa�PRJ � y � y�� Z S MOTRNbXqNbMOWDc�Jd[QZxK ZlTVTVJ�`UMOPVPRJLT S MOW$c YZ�[QZ S M �

^�NbrOa�PRJ � y �-S � ��TRX YJUKAJ}KAZ�TVTRJ���ZlKAMOP�XqNbTVTVJUa�P���PVJUTVTVM�PRXm[QNbW IJkZlNQPVJ y
TVN XqNbMOW(c�J [ e J	� JL`UXVJLa�P\c$a�PVMOo�M�X�c�Z�W�T�[QZ�c�NbPVJL` XqNbMOW;`kZlPRX IJUTVNbJLW�W�J �+M�a � y � MOa�P�[bJ c�JUrOP IJ c�J
[QNbo JUPRX IJ JLW2M�PVNQJUW!X�ZlXVNQMOW ��[fenJ�� JU`UXqJUa�P"TVJ `LMOK S M�PRXqJ�`UMOKAK"J [QJ�T��pT�X YJUKAJ�c�J�[]Z � rOa�PRJ � y �(
 J
c�JUrOP IJ�c�Jd[bNQo�JLPRX IJ IJ X�Z�W!XmJLW�MOPRNQJUW�XqZlXqNbMOW S a$PVJ�� [bJ�`LJUW!XqPVJdc�JdKAZ�TVTRJ�JLT�Xm[QM�`kZ�[bNQT IJ�Z�a S N jOM�X y�� JUT
`LM�W�TRXqZ�W!XqJLT&c�JxPVZ�NQc$JLa�PmJUX&c enZ�K"MOPRXVNQTVTRJLK"JLW!XiJLW XqMOPRTVNQM�W XVPVMOa$j�JLW!X�[bJLa�P IJU~�a$NbjlZ�[QJUW!X S � ��TRNQ~�a�J



� M

^�NQr�a�PVJ � y � S � �pT�X YJUKAJ}K ZlTVTVJ ��Z�K"MOP�XqNQTRTVJUa�P���PVJLTRTVMOP�XmPVM�XqZlXqNbMOW�W�JU[ y

c Z�W$TA[QZ S P IJLTRJLW�`UJ1c e a�W+PVJLTRTVMOP�X J X"c ena$W4Z�K"MOPRXVNQTRTVJLa$P�XqMOPRTVNQM�W�W�JL[bTL��JLa �2Z�a$TVTVNm[bMp`LZ�[QNbT IJLT�Z�a
S N jOM�X y�� JUT�`LMOK S MOPRXVJLK"JLW!XqT�c �pW�Z�KANb~�a�JLT\c�a�T���TRX YJUKAJ�TRMOW!X\`LMOK S [ YJUXqJUKAJUW!X\NQW�c IJ S JLW�c ZlW�XVT
c e a�W c�JLr�P IJ c�J [bNQo�JLPRX IJ YZ [fehZ�apXqPVJ yH� enZ�` XqNQM�W;c�a PVMOo�M�Xxc Z�W�T\a�W c�c$[�W enZ'Z�a�`La$W�J NQW ��a�JLW�`UJ
TVa$P\[QJD`UMOK S MOP�XqJLK"JLW!Xxc���W Z�K"NQ~�a�JDc�JUT"Z�a$XqPRJLT\c�c$[ � c e M Ya;[]Z�W ZlXqa$PVJ c�NQZ�rOMOW Zl[QJ"c�JLT\KAZlXqPRN
�
`LJUTxc e NQK S IJUc Z�W�`UJ � � � � J X�& y � � �pTRNQ~�a�JUKAJUW�XL� `LJ"c IJL`UMOa S [QZ�rOJ:XqM�XqZ�[�JLT�XxNb[Q[Qa$TRXqP IJ S Z�P}[QJUT
T���T�X YJLK"JLT�c�JLT � rOa�PRJLT � y �}J X � y �HIJ X�Z�W!X�PVJU[QN IJLT S Z�P�[QJUa�PVT�PVJUTVTRMOPRXVT�JUX�Z�K"MOPRXVNQTRTVJLa$PVT�PVJUT S JL`UXVN��GT YZ
a�W�JdP IJ	� IJLPRJLW�`UJsc �pW�Z�KANb~�a�J�NQW�JUPRXVNQJL[b[QJl�pNbW�c�NQ~�a ZlW�X S Z�P [ YZ�~�a e NQ[ W e � Z�a�`La$W IJU`�� Z�W�rOJdc�J�XVPqZkjlZ�NQ[
JLW!XVPVJ [bJLTdc�N jOJLPRTxc�c$[ y 
 M�KAK"J:KAJUW�XVNQMOW$W IJ S [Qa�T}� Z�apXk� []Z�c���W Z�K"NQ~�a�J"c�a(c�JUrOP IJ"c�J"[QNbo JUPRX IJ
PVJUc�MOW�c�Z�W!Xxc�M�NbX:tJUXVPVJ:`LM�a S [ IJUJ"Z�a �HZ�apXqPVJUTdc�c�[ yA� WHMOo$XqNbJLW!Xd`LJ"`LM�a S []ZlrOJ\JLW�`LMOW�`UJUjlZ�W!Xsa�W
W�MOapjOJkZla T���TRX YJLK"J S � ��TVNQ~�a�J IJU~�a�NbjlZ�[bJLW!X�M Ya"[]Z}o Z�PRPVJ�c$J&XqM�PVTVNbMOW PRJ S P IJLTRJLW!X�Z�W!X [QZsc���W ZlKANb~�a$J
c�a:PVM�o M�X JLW:MOPVNbJLW!X�Z XqNQM�W�JLT�X�PVJL[bN IJUJ YZ�[]Z�KAZ�TVTRJ c�J []Z ��rOa�PVJ � y � YZ�TRMOW S MONbW!X c�J S N jOM�X y � Z�c�� �
W Z�K"NQ~�a�J}PVJUc�MOW�c�Z�W!XqJ\Z�a$PqZ ZlNQW�TRN a�W$Jx`LM�K S MOTqZlW�XVJ�Z�r�NQTVTVZ�W!X�c�Z�W�T�[QZ"c�NbPVJU`UXqNbMOW1`LZ�PRX IJLTRNQJLW$W�J
`���MONbTVNbJ y5� J S PVJUW�MOW�T [ e J��pJLK S [QJ c�a4PRMOo�M�X J�� JU`UXVa Z�W!X a�W4`UMOW!X�Z�` X�ZkjOJU` a�W�J�TVa�P��=Z�`LJ y3� W
TVNbK S [QN���J�`LJ X�J �$JUK S [QJ}JLW1`UMOW�TRNQc IJUPqZ�W!X&[QJd`LMOK S MOPRXVJLK"JLW!Xic�a�PRMOo�M�Xic Z�W�Tia�W1c$c�[ � TRMONbXi`LJU[Qa�N
S JLP S JLW$c�NQ`Ua�[]Z�NbPVJ YZ&[QZiTRa�P��=Zl`LJ�c$J�`UMOW!X�Z�` X y � WxNbK S MOTVZ�W!X [QZic �pW�Z�KANb~�a�J�PRJLc�M�W�c Z�W!XqJl�O[QJ�PVM�o M�X
TVJ `LMOK S M�PRXqJUPqZ `LMOK"KAJ"[QJ"T���T�X YJLK"J S � ��TVNb~�a$JDc�JD[QZ � rOa$PVJ � yQO ��c Z�W�Ts`LJDc�JUrOP IJ c�J [bNQo�JLPRX IJ y
� J:`LMOa S []Z�rOJ\JUTRX}KAZ�NQW!XqJUW Z�W!X IJUj�Nbc�JLW!X y"� M�XqMOW$T�~�a$J�� S MOa$P�`LJ S PVM�o�[ YJUKAJ\a�W$NQc�NbKAJUW�TVNbMOW�W�JU[ �
[]Z S P IJLTRJLW�`UJ�c�a1c$c�[�PVJLc$MOW�c Z�W!X�W�MOa�Tic�MOW�W$Jsa�W�T���TRX YJLK"J S � ��TVNb~�a�J IJL~�a�N jlZ�[QJUW�X S MOTVT IJLc ZlW�X �
c�c�[f� ��[]Z S MOTRNbXVNQMOW:c�J&[ e J	� JL`UXVJLa�P�c Z�W�T�[]Zdc�NQPRJL` XqNQM�WAW�M�PVKAZ�[QJ YZ}[]ZdTVa�P��=Z�`LJ&JUX ����[ e MOPVNbJLW!X�ZlXVNQMOW
c�J}[ e J	� JL` XqJLa$P yi� Z S MOTVN XqNbMOW�JUX�[fenM�PVNQJUW!X�ZlXVNQMOW c�Js[ e J	� JL` XqJLa$P&TRMOW!X�KAZ�NQW!XqJUW Z�W!Xi[]Z S M�TVNbXVNQMOW�J X
[ e MOPRNQJLW!XqZlXqNbMOW1c�a'o�MOa$X�c$J"[QZAXqNbrOJ ys� J\K ZlW�N S a$[]ZlXVJLa�PiTLenZ S�S PRMp`��$J"c$J\[]ZDTVa$P��=Z�`UJ\JLW'KAM�a$jOJ �
K"JLW!Xm[QNbo�PVJ y � J�`LMOK S MOPRXVJLK"JLW!X c�a�PVM�o M�X�W�MOPVKAZ�[ YZ\[]ZxTRa�P��=Z�`UJ�JLT�X&P IJLrON S PVNbW�`LN S Z�[bJLK"JLW!X S ZlP
[QJUT S Z�PqZlK YJ XqPVJUTmc enNbK S IJLc Z�W$`LJdc�Jd[]Z\KAZ�TVTRJ���� 	p� � 	:J X � 	 y�� a KAMOK"JLW!Xmc�a `LM�W�XqZ�`UXiJ X�Zkj�JL`



� V

^�NbrOa�PRJ � yQO S � ��TRX YJUKAJ IJL~�a�N jlZ�[QJUW�XmPRJLc�M�W�c Z�W!X y

a�W�JmNbK S IJUc Z�W�`UJmZ�c IJU~�a�ZlXqJl��[QZ �GMOPV`UJ c e NQW!XqJUPqZ�` XqNQM�W:Z�a:o MOapX�c�Jm[]Z�XqNbrOJ Z�r�NbX TRa�P�[]Z�c���W ZlKANb~�a$J
PVJUc�MOW�c�Z�W!XqJ���`LJ ~�a�N �=Z�N X � S [bNQJUP � JUXsMOTR`LNQ[b[QJUP}[bJ:K Z�W$N S a�[QZlXqJUa�Pdc Z�W�Ts[ enZ��pJAPRJLc�M�W�c Z�W!X � y�� J
KAZ�W�N S a�[]ZlXVJLa�P S JLa$X�c�MOW�`�c$NQTVTRN S JLP&[ e IJLW�JUPVrONbJsXqPVZ�W�TRKANbTVJx[bMOPVTic�a `UMOW!X�Z�` Xk� j�N]ZA[ enZ�KAM�PRXqNbTVTRJLa�P
XqM�PVTVNbMOW�W�JU[ � � y � Z S P IJUTVJUW�`LJDc$J []Z�PVJUc�MOW�c�Z�W�`LJ S JUPVK"JUXxZ�a;KAZ�W�N S a�[]Z XqJLa$P�c�J TRJ TRXqZ�o�Nb[QNQTRJLP
XqM�a$X�JUWDPVJUTRXqZ�W!X�JLW `LMOW!X�Zl`UX Zkj�JL`�[QZ}TRa�P��=Z�`UJ y�
 J�`UMOK S MOP�XqJUKAJUW�X�PRJLc�MOW$c Z�W!X S JLa$X�Z�a�TRTVN�tJ XqPRJ
J	� JL` XqN
� JUW S P IJUTVJUW�`LJ}c�J�`LZ�PqZ�` X IJUPVNQT�XqNb~�a$JLT c�J�[fenJUW!jpNbPVMOW$W�JLK"JLW!X W�M�W KAM�c IJL[bNQT IJLJLT y�� W PVJLW$c Z�W!X
[]Z PVJUc�MOW�c ZlW�`LJ TRJLW�TRNQo�[bJ YZ1`LJUT S JLPRXVa�PVo�ZlXqNbMOW�TL� M�W(XqJUW�c YZ1K"NQW�NbKANbTVJLP�TRJLT\J�� J XqT\TVa$P�[]Z c�� �
W Z�K"NQ~�a�J:c ZlW�Tx[bJLT}c�NQPRJL`UXVNQMOW$T S [ba�T}`LPVa$`LN]Zl[QJLT y � Z�P}J��pJUK S [bJ�� a�W;KAZ�W�N S a�[]ZlXVJLa�P�J�� JU`UXVa Z�W!X
a�W;TRa�Nbj�N�c�J `UMOW!XqMOa$PxJLW(c�JLa ��c�NbKAJUW�TVNbMOW�T}TVJA`LMOK S M�PRXqJUPqZ�N X}`LMOK"KAJ:[bJAT��pT�X YJUKAJ S � ��TRNQ~�a�J
c�J�[QZ � rOa$PVJ � yRM$yd� MlXqPVJxT���TRX YJLK"J\PVJLc$MOW�c Z�W!X S MOTVT YJLc�J:KAZ�NQW!XVJLW Z�W!X �Dc�c�[ � TVMON X�[QZ c�NQPRJL` XqNQM�W
W�MOPRK Zl[QJ YZ []Z:TVa$P��=Z�`UJ�� [QZ"c�NbPVJU`UXqNbMOW�XqZ�W�rOJUW!XqJ YZ"[]ZATRa�P��=Zl`LJ�� c�NQPRJL` XqNQM�W1c�a TRa�Nbj�N JUX�[QJ}c�c�[ JLW
MOPRNQJLW!XqZlXqNbMOW � PRJLc�MOW$c Z�W!X y"� j�JL` a$WHXVJL[ T���T�X YJLK"J�� []Z c���W ZlKANb~�a$J\PVJLc$MOW�c Z�W!XVJ"j�NQJUW!XxZ�� JU`UXqJUP
[QJUT�c�JUa � c$NQPVJU`UXVNQMOW�TU� [bJLa�P �GMOa�PVW$NQTVTVZ�W!X�a�W c$JLrOP IJ�c�J�PRMOo�a�T�XqJLTRTVJ"Z�c�c$NbXqNbMOW�W�JU[Q[bJ yi� JLT S JLP�Xqa�P �
o ZlXVNQMOW$T c�a�JLT YZ�a�W�J `UMOW�W ZlNQTVTVZ�W�`UJiNbK S Z�P��=Z�N XqJ�c�J [ e JLW!j�NQPRMOW�W�JUKAJUW�X�c ZlW�T [QJUT c�JLa �"c$NQPVJU`UXVNQMOW�T
w=JUPVPRJLa�PRT�c$J S MOTRNbXqNbMOW�W�JUKAJUW!Xk� �GPRNQ`UXVNQMOW � y ybyhz ZlrONQPRMOW!X TVa�P [QZ�PVJUc�MOW�c ZlW�`LJ �=Z�NbTqZ�W!X�JLW$`LMOPRJ S [QNQJUP [QJ
KAZ�W�N S a�[]ZlXVJLa�PU�!K ZlNQT�Z �!Z�W!X�K"MONbW�T�c enJ�� J X�TRa�P�[QZ S JLP��GMOPVKAZ�W�`UJ&c$a PVM�o M�X�c Z�W$T�[QJUT�c$NQPVJU`UXVNQMOW�T
W�MOPRK Zl[QJmJUX�X�Z�W�r�JLW!XqJl�$[QJUT�c�JUa �Ac�JLr�P IJLT�c�J�[bNQo�JLPRX IJ&PRJLT S MOW$TqZ�o�[bJLT�c�J�[QZso�MOW�W�J&K Z�W$MpJUa$j�PVJic�J
[]Z�X tZ�`���J y�� M�XVMOW�Tm~�a�J}[QJ�`LM�K S MOPRXVJLK"JLW!Xic�Jd[ e J	� JL` XqJLa$P&PRJLc�MOW$c Z�W!X�W enJUTRX S Z�Tm[QNbKAN X IJ YZ:`LJU[Qa�N
c�a"T���TRX YJLK"J&c$Ji[QZ � rOa�PRJ � yPMpy � Z}c �pW�Z�KANb~�a�J IJL~�a�N j�Zl[QJLW!XVJ IJ X�Z�W!X S PRMOrOPqZlKAK IJLJl�OMOW S JUa$X�XqMOapX
Z�a�TRTVN�o�NQJUWx`���M�NQTVNbP�c enNbK S MOTRJLP�a�W�J�c���W Z�K"NQ~�a�J�PVJLc$MOW�c Z�W!XVJ�c Z�W$T�[]Zmc�NbPVJL` XqNbMOWsW$MOPVKAZ�[QJ J X�a$W�J
c���W Z�K"NQ~�a�Ji[QNbW IJkZlNQPVJ c�Z�W�T�[]Zdc�NQPRJL`UXVNQMOW:X�ZlW�rOJLW!XVJ���MOa K�tJLK"Jmc�JLa �Ac���W ZlKANb~�a$JLT�PVJLc$MOW�c Z�W!XVJLT
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^�NbrOa�PRJ � yRM S � ��TRX YJLK"J IJU~�a$NbjlZ�[QJUW!XmPVJLc$MOW�c Z�W!X&JLW ����c$NQK"JLW�TRNQMOW�T y

S MOTVT IJLc Z�W!X}c�JUT S Z�PqZ�K YJUXVPVJUT�c e NQK S IJLc ZlW�`LJ\c�N
� IJUPVJUW�XVT yx� Z S$S JU[QMOW�T�Z�a�TVTRN ~�a�J:[QJLT�`LMOW�T�X�Z�W!XVJLT
c�J PVZ�NQc�JUa�P�J X:c ehZlKAMOP�XqNbTVTVJUKAJUW!X\c�a T���TRX YJLK"J IJL~�a�NbjlZ�[bJLW!X S JLa$j�JLW!X Z j�MONQPxW enNbK S MOP�XqJ ~�a�JU[Q[bJ
�GMOPRKAJl� S M�a$j�a�~�a e NQ[ J �pNQTRXVJsa$W�JdPVJL[QZlXqNbMOW NQW!X IJLrOPVZ�o�[QJ�JLW!XqPRJ �GMOPR`LJ�J X S MOTRNbXqNbMOW � j�N XqJLTRTVJ y
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� Z �GMOPVK"J�c�J:[]ZDc �pW�Z�KANb~�a�J IJL~�a�N j�Zl[QJLW!XVJ IJUX�ZlW�Xdc IJ	� W�NbJ���MOW'c�MON X�KAZ�NQW!XqJUW Z�W!X}ZlXRXqPVNbo�a�JUP�[QJUT
jlZ�[QJUa�PVT Z�a�� S Z�PVZ�K YJ XqPRJLT�c e NQK S IJLc ZlW�`LJ'c�a5T���TRX YJLK"J y 
 J XVXVJ IJ X�Z S J'`LMOPRPVJLT S M�W�c?JUW.`UMOK �
KAZ�W�c�J&[QNQW IJkZ�NbPVJ YZs[fehZ S$S [QNb`kZlXVNQMOW:c�JiXqJL`��$W�NQ~�a�JUT S JUPVK"JUXVXqZ�W!X�c�JiXqPRMOa$jOJUP�[]ZdjlZ�[QJUa�PVT�c�JLT�rOZ�NQW�T
c�a T��pT�X YJUKAJ y giW PVMOo�M�XmZlrONQTRTqZ�W!X�c�Z�W�T a�W JUT S Z�`UJ�c�J�XVPqZkjlZ�NQ[_X�� S NQ~�a�JUKAJUW�X XVPVM S r�PqZ�W�c S MOa$P
XqPRMOa$j�JLP a$W IJUXqZlXAZ�a$XVMOa�P"c�a�~�a�JL[i[QJ�[bNQW IJLZ�PVNbTVJLPU��c ehZ�apXqPVJUTAK IJUXV��M�c�JLT"c�MON jOJLW!X tJUXqPRJ�apXqNQ[bNQT IJLJLT
Z � W�c�J�c IJUXqJUPVK"NQW�JUP�[ e NQK S IJUc Z�W�`UJ�c�a�T���T�X YJLK"J y�� JUa�PVJUa�TVJUKAJUW!Xk�_[]Z S a�NQTRTqZ�W�`UJdc�J�`kZ�[b`La�[ `LMOW��
TVNbc IJLPVZ�o�[bJ�c IJ jOJL[bM S�S IJUJ S Z�P [bJLT MOPRc�NQW�ZlXqJUa�PVT c$J�W�MOT 
RMOa$PVT W�M�a�T S JLPVK"JUX c�J c IJ	��W�NQP W$MOT S PRM S PVJUT
`LPRNbX YJLPVJUTdc�J\c�JLTRNQrOWHJUXdc$J:j IJUPVN���JLPd[QJUT S JUP��GMOPRK Z�W$`LJLT�c$a�T��pT�X YJUKAJ"JLW'TVNbK�a�[QZlXqNbMOW ys� Z TRNQK�a �
[]Z XqNQM�W `LMOK S M�PRXqJ}Z�a$TVTVN [ enZkjlZ�W!X�Z�rOJdc�J S MOa$jOM�NQPmJ	� JL` Xqa�JUP�c�JUT�JLTRTqZ�NbT&TVZ�W�T&ZkjOMONbP YZ"NQK S []ZlW�XVJLP
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O N
XqM�a$X�[bJd`LMOW!XqPutMO[QJUa�PiTVa�P&a�W1PRMOo MlX S � ��TRNQ~�a�J�J X�PRNQTV~�a�JUP�c e JLW$c�MOK"K Z�r�JLPma�W IJU~�a$N S JLK"JLW!X�c$NQT��
S JLW�c�NbJLa � y2� ZlXVa�PVJU[Q[QJUKAJUW!Xk��[QJ c�JUrOP IJ c�J�P IJLZ�[QNbTVK"J c ena$W�J�TRNQK�a$[]ZlXVNQMOW;JUTRX S PVM S MOP�XqNbMOW�W�JU[ YZ
[]ZH`LMOK S [bJ��pNbX IJ1c�JUTDKAM�c YJU[QJLT"#�MOW4c$MONbX c�MOW�` S MOP�XqJLPAa�W�J'ZlXRXqJUW�XVNQMOW S Z�PRXVNQ`Ua�[QN YJLPVJ YZ;`UJ ~�a�J
[]Z�TVNbK�a�[QZlXqNbMOW'TVMON X�Z�TRTVJ��D`LMOK S [ YJUXqJ S MOa�PAtJUXqPRJ PRJ S P IJLTVJUW!X�ZlXVNbjOJ c$a(K"MOW�c�J S � �pTRNQ~�a�J y | e a�W
Z�a$XVPVJs`�tM�X IJ���NQ[�JLT�X�NQW�a$XVNQ[bJ}c$Jx`���JUPV`���JUP YZANQW$`L[Qa$PVJdXqMOa$XVJLT&[QJLTi`kZlPqZ�` X IJLPRNQT�XqNQ~�a�JUT S � ��TVNb~�a�JLT�c�JUT
c�N
� IJUPVJLW!XVJLT `LMOK S M�TqZ�W!XqJUT�c�J�[QZ�TVNQKxa�[]ZlXVNQMOW yF� Z PRMOo�a�T�XqJUTVTVJ�c�a5T���TRX YJLK"J�c�JH`LM�KAKAZ�W�c�J
c�MON X tJUXVPVJ j IJLPVN
� IJLJ YZ [ enZ�Nbc�J c�J S JUPRXVa�PVo Z XqNQM�W�T\MOo IJUNQTVTVZ�W!X S [Qa�T"Z�a � ZlTqZ�PRc+~�a e YZHa$W+K"Mpc YJL[QJ
c�J\W�M�W ��[bNQW IJLZ�PVN X IJ}`LMOK S [QNb~�a IJ ys
 e JLTRX}c ZlW�T�`LJ XVXqJ\M S XqNb~�a$J�~�a�J:[]Z S P IJLTRJLW!XqJ"PVJU`���JLPR`���J"j IJUPVN���J
[]Z S JUP��GMOPRK Z�W$`LJ\c�a'PVM�o M�X�c Z�W�T�c�JUTdTVNbXVa ZlXVNQMOW�T&TVNbK S [bJLT YZDTRNQK�a$[QJLPU� TqZlW�T�XqMOapXqJ	�GM�NQT�~�a�J:`LJUT
c�JUPVW�N YJLPVJUT�TRMONQJUW�X c�JUT XltZl`���JLT �=Zl`LNQ[bJLT YZ&J � IJL`LapXqJLP y�| Z�W�T `LJ�`�� Z S N XqPRJ��O[bJLT c�Nbj�JLPVTRJLT `LMOK S M�TqZ�W!XqJUT
c�JUT�TVNbK�a�[]Z XqNQM�W�TmTVMOW!X�J � S MOT IJLJLTdJ X�[QJUT�c�JUa � X tZ�`���JUT�a$XqNb[QNQT IJLJUT S MOa�P IJUjlZ�[Qa$JLP�[QZ S JLP��GMOPVKAZ�W�`UJ
c�a PVMOo�M�XmPRJLc�MOW$c Z�W!XiJLW��GMOW�`UXVNQMOW�c�JdTRJLT S Z�PqZlK YJ XqPVJUT c e NQK S IJLc ZlW�`LJdTVM�W�Xic IJ�� W�NbJLT y
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 MOK"KAJdK"JLW!XqNbMOW�W IJdc ZlW�T�[fenNbW�XVPVM�c�a�` XqNQM�W ��[QJUTiX tZ�`���JUT S MOa�Pm[QJUTV~�a�JL[b[QJUT&[bJLT S Z�PqZlK YJ XqPVJUT&c enNbK �
S IJUc Z�W�`UJDTVMOW!X IJUX�Zlo�[QNbT}TRMOW!X�c�JUTxXltZl`���JLT�TRNQK S [QJUTL� �=Z�`LNb[QJUT YZ KAM�c IJU[QNQTRJLP y 
 J TVM�W�Xxc�JLTsXltZ�`���JUT
r IJUW IJLPVZ�[QJUTL� NQW!XVJLPqZl`UXqNbMOW�T�X�� S Nb~�a$JLT�c ena�W PVM�o M�XiZkj�JL`}TVMOW�JLW!j�NQPVM�W�W�JLK"JLW!X y�� [�JUTRXmXqP YJLTic�N �"`LNb[QJ
c�J�K"Mpc IJU[QNbTVJLPs`LMOPRPVJU`UXqJUKAJUW!XA[QZ S Z�P�XqNQJ � JLW!j�NQPRMOW�W�JUKAJUW�X"J �pX IJLPRNQJLa$P �'c e a�W+T���TRX YJUKAJ�TRNQK�a�[ IJ y
� [Qa�Td`UJUX}JLW!j�NQPRMOW�W�JUKAJUW�XsJLT�X}`LMOK S [QJ �pJ���KAM�NQW�T�TRJLT}J	� JUXqTdTRa�Ps[bJ\T���TRX YJLK"JATRMOW!X S P IJ jpNbTVNbo�[QJUT
JUX S [ba�T&[bJLTmc�N
� IJUPVJLW$`LJLT&JLW!XqPRJx[bJ}K"M�c YJL[bJ�JUX&[]Z:P IJkZl[QNbX IJ�PVNbTV~�a�JLW!X�c ebtJ XqPRJsrOPVZ�W�c�JUTL��c�MOW�`}K"MONQW�T
P IJLZ�[QNbTRXVJ�JLTRXi[QZ:TRNQK�a$[]ZlXVNQMOW y�� W�`���M�NQTVNbTVTVZ�W!X&a$W�JUW�j�NbPVMOW�W$JLK"JLW!X�TRNQK S [QJ YZ"[QZ�o Z�TVJl�_MOW�PVNQTR~�a�J
K"MONQW�Tsc e MOKAJ XVXVPVJDc�JUT��=Z�` XqJLa$PVT\~�a�N S MOa�PRPqZ�NbJLW!X�TUehZkj IJLPRJLP tJUXVPVJDc IJ XqJUPVK"NQW Z�W!XVT�c Z�W�T\[bJ `UMOK �
S MOPRXVJLK"JLW!X c$a2T���T�X YJLK"J y5	 tJLK"J1TVNm`UJLTAX tZ�`���JUT TVM�W�X �=Z�`UNQ[QJUT YZ�K"Mpc IJU[QNbTVJLPU��JU[Q[bJLT:W e JLW2TRMOW!X
S Z�TxKAMONbW�TxJ �pNQrOJLZ�W!XqJLTxc�J []Z S Z�PRX�c�a�K ZlW�N S a$[]ZlXVJLa�P y � JLT�c$JLa �(XltZ�`���JUT\`LMOW$TVNQc IJLP IJUJLT\c ZlW�T
`LJ XVXVJ IJUXVa�c�J�TRMOW!X c�JLT S PVM�o�[ YJUKAJUT�`L[QZ�TVTRNQ~�a�JUT�c�J�`UMOK"K Z�W$c�J�JUW �GMOPV`UJ�J Xk� S [Qa�T�r IJLW IJUPqZ�[bJLK"JLW!Xk�
c e NQW!XqJUPqZ�` XqNbMOW�c�JsT���TRX YJUKAJUT S � ��TVNb~�a�JLT y � W �=Z�N Xk��`UJLTic�JLa�� `kZ�TiTVMOW!Xic�JUT&TR` IJLW�Z�PVNbMOT&J ��XqPLtJUKAJUT
c�J `UMOKAKAZ�W�c$J�JLW �GMOPV`UJ y � a�N S [Qa�T�JLTRXL��`LJmTVMOW!X�c�JUT XltZ�`���JUT XqP YJUT�TVMOa$j�JLW!X�PVJLW$`LMOW!XqP IJLJUT�[bMOPVTR~�a$J
[QJsPVMOo�M�X&J	� JL` Xqa�J\a�W$J�T IJUPVNQJsc e M S IJLPVZlXqNbMOW�T y g&W�JxTRXqPRa�`UXVa�PVJ IJ X�Z�W!X�Z�a�TVTRN �GMOP�XqJs~�a$J\TVMOW KAZ�Nb[
�
[QM�W1[QJ S [ba�T �=Z�Nbo�[QJl�_a�W T���TRX YJLK"J�c�Js`LMOK"K ZlW�c�Jx`LZ S Z�o$[QJ}c enJ�� JU`UXVa�JLP�`UJLT�X tZ�`���JLT�Z j�JL`\TRa�`L` YJLT
S MOTVT YJLc�J}c IJ 
 YZ S [ba�TVNbJLa�PRTmZlXqMOapXqTmJLW K ZlNQW y
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� Z S PVJUKAN YJLPRJ�XltZl`���J�`LMOW$TVNQT�XqJ YZ �=ZlNQPVJ�J	� JL` Xqa�JUP'Z�a3PVMOo�M�X1a�W
`LMOW!X�Zl`UX'ZkjOJU`�a�W�J�TRa�P��=Z�`UJ
`LM�W�XVPqZ�NbW!XqJ y(� Z'TRa�P��=Zl`LJ JLT�X"`LMOW�TRNQc IJUP IJUJ `UMOK"KAJAPVNQr�NQc�JDJ X S JUP S JLW�c$NQ`La$[]Z�NbPVJ YZ [QZ c�NQPRJL` XqNQM�W
c enZ S�S PRMp`��$J\c�J�[ e J	� JL` XqJUa�P y}� W `UMOKAKAZ�W�c$Jxa�W�JsXqPqZ 
RJL`UXVMONQPRJsj�NQP�Xqa�JU[Q[bJxZ�a KAZ�W�N S a�[QZlXqJUa�Pmc�J
�=Z �`UMOW YZ `UJ'~�a$J�`UJHc$JLPVW$NQJLP J�� JU`UXVa�J�a$W�J'`LJLP�X�Z�NbW�J c�NbTRX�ZlW�`LJ'JLW5K"MOa$jOJUKAJUW!X�[bNQo�PRJ ZkjlZ�W!X
c e JLW!XqPRJLPmJLW�`UMOW!X�Z�` XiZ j�JL`d[]ZsTVa�P��=Z�`LJ�J Xmc�J�TVJ�T�X�Z�o�Nb[QNbTVJLP�JLW Z S�S [QNQ~�a ZlW�X�a�W�J �GMOPR`LJ S PRJLTR`LPVN XqJ y
� Z XqPVZ�
RJL` XqMONbPVJ�j�NQP�Xqa�JU[Q[QJxZ []Z �GMOPRKAJxc ena$W�J:JLW!XqP IJLJ:JLW IJL`��$JL[QM�W ��c�J\[]Z S MOTRNbXqNbMOW NbW�NbXVN]Z�[bJ YZD[QZ

^ NQrOa�PRJ � y � S � M�o M�XmJUW�`UMOW!X�Z�` X y
S MOTVN XqNQM�W � W Z�[bJ y giW�J JLW!XVP IJLJ JLW IJU`���JL[bMOW+JUTRX:a�W$J�XVPqZ�
RJU`UXVMONQPRJ c�J o Z�TRJ���X�� S NQ~�a�JLK"JLW!XAJ��pN
�
rOJLZ�W!XqJsZ�a�W�Nbj�JkZ�a�c���W Z�K"NQ~�a�J S MOa�Pm[QJ�KAZ�W�N S a�[]Z XqJLa$P y�� NbJLW�~�a�Js`UJ}X�� S Jsc$JdXVPqZ�
RJU`UXVMONQPRJ�W�J
TVM�NbX S Z�T&XVP YJUT�P IJLZ�[QNbTRXVJ��_JL[b[QJ}JLTRX�a$XqNb[QNbT IJLJ}`LM�KAK"J S MONbW!X�c�Jsc IJ S Z�PRX y giW�J �GMONbT&[bJLT&NQK S IJLc ZlW�`LJUT
c IJ�� W�NQJUTL��[fenJ�� J X�c�J&XqPqZ 
RJL`UXVMONQPRJLT�KANbJLa � S [QZ�W�N�� IJLJLT�TVJUPqZ�NQW$`L[Qa$T y�
 J X J��pJLK S [bJ�TVJUPRX YZsMOo�TVJUPRj�JLP
[QJ\`UMOK S MOP�XqJUKAJUW�Xdc$aHPRMOo�M�XdTVJU[QMOW'a�WHc�JLr�P IJ:c�J:[QNbo JUPRX IJxNQTVM�[ IJ y�� W�NbK S MOTVJ IJUj�NQc�JUKAK"JLW!Xd[QZ
c���W Z�K"NQ~�a�J:PRJLc�MOW$c Z�W!XqJ YZ�[ e J	� JL`UXVJLa�Pdc ZlW�Td`LJ:c�JLr�P IJ:c�J"[QNQo�JLP�X IJ y:
 MOK"KAJ\K"JLW!XqNbMOW�W IJ YZ [QZ
TVJU`UXVNQMOW � y �p� [bJ1c�JUrOP IJ�c�J [bNQo�JLPRX IJ�PVJLc$MOW�c Z�W!X S JLapX�Z � JL`UXVJLPA[]Z S JLP��GMOPVKAZ�W�`UJ1c�a2PVMOo�M�XAJLW
K"MOa$jOJUKAJUW!XA[bNQo�PRJ y(� Z S P IJLTRJLW�`UJ�c e a�W�J XVPqZ�
RJU`UXqM�NQPVJ c ehZ S$S PVM�`���J S JUPVK"JUX:[ e MOo�TRJLP�j�Z XqNQM�W�c�a
T���T�X YJLK"JiJLW"KAMOapjOJLK"JLW!X�[QNbo�PVJ�JUX�JLW"`LMOW!XqZ�`UX�c Z�W$T�[bJ K�tJUKAJ c$JLrOP IJic$Ji[bNQo�JLP�X IJ���W�MOa�T�c�MOW$W Z�W!X
Z�NbW�TVN_[ e M�`L`kZlTVNQM�WAc�Jij IJLPVN
� JLP�[]Z S JLP��GM�PVKAZ�W�`LJic�aDPRMOo�M�X�JUW S MOTVN XqNQM�W"J X�JUW �GMOPR`LJ�TVZ�W�T�`�� Z�W�rOJUP
[ e NQK S IJUc Z�W�`UJ y0� W S M�a�PVPVZHc�M�W�`�M�o�TVJUPRjOJUPD[ enZ�` XqNQM�W c$a2c�c�[mPRJLc�MOW$c Z�W!X JUW2K"MOa$j�JLK"JLW!X [bN
�
o�PRJ}J X�K"M�c�N�� JUP�TVM�W1`LM�K S MOPRXVJLK"JLW!XiZ�a o JUTVMONbW y g&W1Z�a$XqPRJ}Z�T S JL` X�NbK S MOPRXqZ�W!X S P IJLTVJUW!X�c ZlW�T
`LJ X�J �$JUK S [QJxJUTRX�~�a$Jx[QJ S Z�TRTqZ�r�J�c�a K"MOa$j�JLK"JLW!X�[bNQo�PRJxZla1K"MOa$jOJUKAJUW!X�`LM�W�XVPqZ�NbW!X�NbK S [bNQ~�a�J
a�W0NbK S Zl`UX Zla0KAMOK"JLW!X c�a8`LMOW!X�Zl`UX y7
 JUXDNQK S Z�`UX JLT�X�a�W�J IJUXqZ S J `LPRa�`LNQZ�[QJ�c�J []Z�X tZ�`���Jl�
rOPVZ�W�c�J&TVMOa�PR`LJ�c enNbW�TRXqZ�o�NQ[bNbX IJ y � J�`LMOK S M�PRXqJUKAJUW!X�c�a PVMOo�M�X ZlaDKAM�KAJUW�X�c�J&[ e NQK S Z�`UX S JLPRKAJ X
c e MOo�TRJLPRj�JLP�`UJLPRXqZ�NQW$JLT�`LZ�PqZ�` X IJUPVNQT�XqNb~�a$JLT�c$J S JUP��GMOPRK ZlW�`LJ}o�NQJUW `LM�W�W�a�JLT�`UMOKAK"J}[QJdXqJLK S T&c�J
TRXqZ�o�Nb[QNQTVZlXqNbMOW�J X�[bJ c IJ S Z�TVTRJLK"JLW!X y�� Z �GM�PV`LJ YZd[ e NQK S Z�` X�Z�NQW$TVN�~�a�Ji[QJUT�J�� M�PRXqT�Z�a��AZ�`UXVNQMOW�W$JLa�PRT
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[ e IJUj�MO[QapXqNQM�W c�a�PVM�o M�X�c Z�W�T TRMOW JLT S Z�`UJ}c$J�XqPVZ jlZ�Nb[ W$MOa�TmZ�K YJLW�J YZx`LMOW$TVNQc IJLPVJUP [ e NQK S []ZlW�XqZlXqNbMOW
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RJL` XqMONbPVJl�pKAZ�NQT�`LJ XVXVJ �GMONQT ��`UN ��c�J �=Z��`LMOW S MOTRNbXqN jOJ&TVN�TVMOW `UMOK �
S MOPRXVJLK"JLW!X c���W Z�K"NQ~�a�J�JUTRXiZ�c IJL~�a ZlX y�� W�J	� JUXL��MOW�TVJ ��J YZ�[]ZxPRJLc�MOW$c Z�W�`UJ S MOa�P�`LMOK S JUW�TVJUP
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S MOTVJ�[bJLT K�tJUKAJ�`LMOW$c�NbXVNQMOW�T JLW!j�NQPRMOW�W�JUKAJUW!X�Z�[bJLT J X []ZiK�tJUKAJ�XqPVZ�
RJL` XqMONbPVJ�j�NbPRXqa$JL[Q[bJ�Zla�T���TRX YJLK"J
PVJUc�MOW�c�Z�W!X�~�a enZ�a5PVMOo�M�X yF� en� � S M�Xq� YJUTVJ�Z�K"JLW IJUJ S [Qa�T � Zla$X�W�MOa�T�r!ZlPqZ�W!XqN X ~�a�J'[QJUT c�JLa �
T���T�X YJLK"JLTU��PRMOo MlX�JUX T���TRX YJLK"J�PRJLc�M�W�c Z�W!X Z�a�PRMOW!X�[QJ K�tJLK"J `LMOK S M�PRXqJUKAJUW!X�TVN![QJUa�PVT S Z�PqZ�K YJUXVPVJUT
c e NQK S IJLc�Z�W�`LJdTRMOW!X�[bJLTmK�tJUKAJUT y�� W XVPVMOapjOJ}[QJLT S ZlPqZ�K YJUXVPVJLTmJUW�MOo$TVJLP�jlZ�W!X�[bJ}`UMOK S MOP�XqJUKAJUW�X
c�a�T��pT�X YJUKAJ PRJLc�MOW$c Z�W!Xk� ~�a e MOW�NQK S [QZ�W!XqJ"JLW�TRa�NbXVJDc Z�W�Tx[QJ T���TRX YJUKAJ PRMOo�M�X���`LMOW!XqPutMO[QJUa�P y 
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KAZ�W�c�J y � ZxTVNbrOW�N���`kZlXVNQMOW S � �pTRNQ~�a�J�c�JUT�r!Z�NbW�TL��`�e JLT�X�� YZ���c�NbPVJ&[QJLT�NQK S IJLc�Z�W�`LJUT�PRJLW�c [QZs`LM�W�`LJ S �
XqNbMOW c�a1T��pT�X YJUKAJ�c$Js`UMOKAKAZ�W�c$Jso�NbJLW S [Qa$T&NbW�XVa�NbXVNbj�J��_[QJUa�PmJ	� JUX�JUTRX S [Qa�T �=Z�`UNQ[QJ YZ:j�NQTVa�Z�[QNbTVJLP
JUX YZ S P IJUjOM�NQP y�
 enJUTRXdZla�TVTRN�a�W T���TRX YJUKAJ S [Qa�T&TVNbK S [bJ YZ"KAM�c IJU[QNQTRJLPi~�a ena$W PVMOo�M�Xk��c�MOW$`xK"MONQW�T
J��pNbrOJkZ�W!X}JLW'XqJUK S T}c$J"`LZ�[Q`Ua�[ y:� Z TVNbK�a�[QZlXqNbMOW TLe J	� JL` Xqa�J S PqZ XqNQ~�a�JUKAJUW!XdJLW�XVJLK S TdP IJUJL[ ��`UJ
~�a�N_PVJUW�c S MOTRTVNQo$[QJ []Z �GMOPRK�a�[QZlXqNbMOW�c e a�W S PVMOo$[ YJLK"J c e M S XVNQK"NQTqZ XqNQM�W�c�MOW!X�[QJUT `LPVN X YJUPVJLT�TVM�W�X�c�JUT
PVJ S P IJUTVJUW�XqZlXqNbMOW�T�c�Jm[]Z S JLP��GMOPVKAZ�W�`UJ�c�a"T���TRX YJLK"JmJLW �GMOW�`UXVNQMOW\c$JLT�NQK S IJLc�Z�W�`LJUTL� S JLP��GMOPVKAZ�W�`UJ
IJUjlZ�[ba IJLJ YZ `�� Z�~�a�J"TVNbK�a�[QZlXqNbMOW y�� W���W � TVZ c$NQK"JLW�TRNQMOW � o�M t vbXVJ�W�MONbPVJ�� S JLPRKAJ Xdc�J:`LMOW$TVNQc IJLPVJUP
[QJ S PVM�o�[ YJUKAJ YZ1a�W;W$NbjOJLZ�a IJL[bJUj IJ���TqZ�W�T�Z j�MONQP YZ1TVJ TVMOa�`UNQJUPxc�JUT�`LMOK S [bNQ`kZ XqNQM�W�Tdc�J S [ba�T�o ZlT
W�N jOJkZla'Z�TVTRMp`UN IJLT�Z�a �1K�a�[bXVN S [bJLTmW�MOW���[QNbW IJkZlPVNbX IJLTic�J�[fenJUW�j�NbPVMOW�W$JLK"JLW!X S � ��TVNb~�a$J\JUX�c�a PRMOo�M�X y
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c�aHPVMOo�M�XdJ Xsc$JLTdc�N�� IJLPRJLW!XqJUTs`UMOK S MOTVZ�W!XqJUT}c$a�T��pT�X YJUKAJ"c�J"`LMOK"K ZlW�c�J y:� JUa�P}Z�`UXVNQMOW c ZlW�T
[ e JLW!j�NQPRMOW�W�JUKAJUW!X&P IJLJU[ ���=Z�`UJ YZ:c$JLT S JUPRXqa$PVo ZlXVNQMOW$T S � �pTRNQ~�a�JUT�c�MON X�tJUXVPVJ S PRNQTVJdJUW�`UMOK S XqJ y
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� Z�PRJLKAZ�PV~�a�J"c�J"[]Z�TVMOa�T ��TRJL`UXVNQMOW S P IJU` IJUc�JLW!XqJ W$MOa�TsZ�K YJUW�J YZ�K"Mpc IJU[QNbTVJLP�J XxTRNQK�a$[QJLP�a$W;TVJ �
`LM�W�c T���T�X YJLK"J�� a�W PRMOo MlX�Z�TRTVJUPRj�N YZ"[ enZ�NQc�Jdc�Js[]Z:`LMOK"KAZ�W�c�J S Z�PiNQK S IJLc�Z�W�`LJl� M S IJLPVZ�W!X�c ZlW�T
a�WDJUW!jpNbPVMOW$W�JLK"JLW!X `UMOK S MOP�X�Z�W!X�c�JLT�M�o�
RJUXVT�`LM�W�XVPqZ�NbW!XqT y�
 J�TVJL`UMOW�c T��pT�X YJUKAJ�JUTRX apXqNQ[bNQT IJ&Z�� W
c e J�� S [bMOPVJUPdXVPVMONbT�Z�T S JU`UXqTdc�a S PRMOo�[ YJUKAJxrO[QMOo�Z�[�c�J:c�JUTVNbrOW y\� J S PRJLK"NQJLPdZlT S JL`UXd`UMOW�`UJLPVW$JA[QZ
`kZ S Z�`LN X IJ S � ��TVNQ~�a�J c�a;KAZ�W�N S a�[]ZlXVJLa�P YZ PVJ S PVM�c�a�NbPVJ"[QJ:`LMOK S MOPRXVJLK"JLW!Xxc$a(T���T�X YJLK"JDPRJLc�MOW��
c Z�W!X ys� NQJUW c Z�W$T�[]Z c���W ZlKANb~�a$J IJL~�a�N j�Zl[QJLW!XVJ�W enZ�TVTRa�PVJ\~�a�J\[bJxPVM�o M�X�Z�a�PqZA[]Z S a$NQTVTVZ�W�`UJ\MOa
[]Z S P IJU`LNbTVNQM�W;c enZ�`UXVNQMOW�W$JLK"JLW!X�W IJU`LJUTVTqZlNQPVJUT:Z�a;o�MOW;`UMOK S MOP�XqJLK"JLW!X�Z�c IJL~�a Z X\c�J [fenJ�� JU`UXVJLa�P y
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� Z S a�NQTRTqZ�W�`UJ�J X��lM�a?[QJUT�`LMOa S [QJLT�PRJL~�a�NQT�Z�a �.Zl`UXqNbMOW�W�JUa�PVT S JLa$j�JLW!X c IJ S Z�TRTVJLP [QJUT�[bNQK"NbXVJLT
S � ��TVNb~�a$JLT�c�J"`LJUTxc�JUPVW�NbJLPRTL� S Z�P}J��pJLK S [QJ y�
 e JLTRX S MOa�PV~�a�M�N�Nb[ JLT�XxNbK S MOPRXqZ�W!Xdc�J:j IJUPVN
� JLP YZ
[ enZ�Nbc�J&c ena�W�K"Mpc YJL[QJic���W Z�K"NQ~�a�J�c�a�PVMOo�M�X�TRN [bJ�`LM�K S MOPRXVJLK"JLW!X NbK S MOT IJ S Z�P�[QJLT�NQK S IJLc ZlW�`LJUT
JLT�X P IJLZ�[QNbTRXVJ y�
 JUX�Z�T S JU`UX `UMOK S PVJUW�c:Z�a�TRTVN$[bJLT J�� J XqT c$J�c�N�� IJLPRJLW!XqJUT�XqPVZ�
RJL` XqMONbPVJUT�j�NQPRXVa�JL[b[QJUT TRa�P
[QJi`LM�K S MOPRXVJLK"JLW!X�c���W Z�K"NQ~�a�J�c$aDK ZlW�N S a$[]ZlXVJLa�P y�� J�TRJL`UMOW�c�Z�T S JU`UX Z}XqPqZlNbX YZs[QZsPVM�o�a�TRXVJLTRTVJ
�=Z�`UJ Z�a � S JLPRXVa�PVo�ZlXqNbMOW�T S PVM jOJUW Z�W!X�c�JLT S Z�PqZlK YJ XqPVJUTDW�MOW2KAM�c IJL[bNQT IJLT"c�J [ e JLW!j�NQPRMOW�W�JUKAJUW!X
JUX c�a.T���TRX YJLK"J�PRMOo�M�X���`LMOW!XqPutMO[QJUa�P y � Z c���W Z�K"NQ~�a�J'c�a?T���TRX YJUKAJHPVJUc�MOW�c�Z�W!X1JUTRX�a�W�JHc�� �
W Z�K"NQ~�a�Ji~�a�J�[bJ�PVM�o M�X S MOTVT YJLc�JUPqZ�N X�c Z�W$T�c�JLT�`LMOW�c$NbXqNbMOW�T�NQc IJLZ�[QJUT y Y� `LJ�T�X�Z�c$J��$JUW!XqPVJ�Z�a$XqPRJLTU�
[ e � � S M�XV� YJLTRJ�c$J [bNQW IJLZ�PVNbTqZlXVNQMOW�JUX"c IJU`LMOa S []Z�rOJ `UMOK S [QJ XqT\W�J�TLenZ S�S [QNQ~�a�J S [ba�T:#�MOW+c$MONbX �=ZlNQPVJ
[ e JLTRTqZ�N�c�a;T��pT�X YJUKAJ JUW S P IJUTVJLW$`LJ c e JLPRPVJLa$PVT\c�JDK"M�c IJL[bNQTqZ XqNQM�WHJ X IJUjlZ�[ba�JLPs[QJUTxc IJ jpNQZlXqNbMOW�Tsc�a
`LM�K S MOPRXVJLK"JLW!X:NQc IJkZ�[�Z�KAJUW IJLJUT S Z�P\`LJUT:JLPVPRJLa�PRT y � W �=ZlNbXk� [fenJ�� J X:c�JDXqM�a�T:[QJLT S Z�PqZ�K YJUXVPVJUT
W�MOW+KAM�c IJU[QNQT IJLT:JLT�XDMOo$TVJLP�j IJ YZ�[fehZlNQc�J�c�J `LJ�KAM�c YJL[bJ y0� J�XqPRMONQTRN YJLK"J Z�T S JL` X JUTRXDZ�a�TVTRN&a$W�J
�GMOPRKAJ&c�J�PVM�o�a�TRXVJLTRTVJ�� KAZ�NbT�`UJUXVXVJ �GMONbT���`UN �=Zl`LJ YZs[]Zxc�N jOJUPVTVN X IJ&c�JLT TRNbXqa�ZlXqNbMOW�T�PVJLW$`LMOW!XqP IJLJUTi[bMOPVT
c e a�W�JiT IJU~�a$JLW�`UJ�c�J XltZl`���JLT y�� JUT�NbK S IJLc Z�W$`LJLT�c IJ�� W�NbJLT�Z j�JL`i[QJ T��pT�X YJUKAJiPVJUc�MOW�c ZlW�X�[QJ TRMOW!X�JLW
�GMOW�` XqNbMOW c e a�W�J\XltZl`���J\T S IJU`LN
� ~�a�J:JUXk� `LMOK"KAJxJ�� S M�T IJ S [ba�T�� Z�a$XL� S MOa�P�a�W'c�JUrOP IJ\c$J�[QNbo JUPRX IJ
T S IJL`LN
� ~�a�J ym� [�TLenZ�rON Xic�J}j�MONQPiTVNf� XqMOa$XiJUW `LMOW$TVJLP�jlZ�W!X�[]Z\K�tJLK"JdNQK S IJLc ZlW�`LJl��[bJsPRMOo�M�XiJLTRX&`kZ��
S Z�o$[QJdc e J	� JL`UXVa�JLPic enZ�a$XVPVJLTmXltZl`���JLTU� `UMOW!XqPqZlNQW!XqJUT&MOa W�MOW � JUXi~�a�JL[b[QJdJLW�TVJLPVZ"[QZ S JUP��GMOPRK Z�W$`LJ y

 J}TVJL`UMOW�c�T���TRX YJLK"Js`UMOK S PVJLW$c�c�M�W�`s[bJ�KAM�c YJU[QJ�c���W Z�K"NQ~�a�Jdc�a PVM�o M�XL� TVMOW�Z�TRTVJLP�j�NQTVTRJLK"JLW!X
ZkjOJU`x[]Z\[bMON c�J}`LMOK"KAZ�W�c�J S ZlPiNbK S IJLc Z�W$`LJdNQK S M�TqZ�W!Xm[]Z\c���W ZlKANb~�a$JsPRJLc�MOW$c Z�W!XqJ S PVM S MOT IJLJl�
Z�NbW�TVN ~�a e a�W;K"Mpc YJL[QJ\c$J [ e JLW!j�NQPRMOW�W�JUKAJUW!XxZkj�JL`D[bJL~�a�JL[�Nb[ NQW!XqJUPqZ�rON X yA� Z T�XqPVa$`UXqa$PVJ r IJLW IJUPqZ�[bJ
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c e a�W�J\`UMOK S [QJ��pN X IJ}`LMOW�TRNQc IJUPqZ�o$[QJ�J X�NQ[ JLT�X�a$XqNb[QNbT IJ S MOa$P � W�T�c$Jxj IJLPVN
� `kZ XqNQM�W c�JLT S Z�PqZ�K YJUXVPVJUT
c Z�W$T a�W `LMOW!XVJ���XqJ S � ��TVNb~�a�J��_JUX�W�MOW `LM�KAK"J�a�W M�a$XqNb[ c�J�`UMOW�`UJ S XVNQMOW S PRM S PRJLK"JLW!X c�N X y giW�J
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 JUXRXqJsTVJL` XqNbMOW�c IJL`LPRNbX&[QJ �GMOW�` XqNbMOW�W�JUKAJUW�Xic�JUT&c$N�� IJLPVJUW!XqT�TRMOa�T ��T���T�X YJLK"JLT�~�a$N � NQW!XVJLPV`UMOW�W�JU`UX IJLT
S Z�Pi[QJ}o�NQZ�NQTmc e JLW!XqP IJLJUT�JUX�c�JsTRMOPRXVNQJUT�`LM�W�TRXVNbXqa$JLW!X�[bJLTic�JLa ��TRNQK�a�[QZlXqNbMOW�T a$XVNQ[bNQT IJUJLT ym� JUT�`UMOK �
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� JLT�c�JLa �"X tZ�`���JLT�TVNbK�a�[ IJUJLT�NQK S [QNb~�a Z�W!X�[ e NQW!XqJUPqZ�` XqNbMOW:c�a PRMOo MlX�ZkjOJU`�a�W$J�TVa$P��=Z�`UJ�`LM�W�XVPqZ�NbW!XqJ��
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`LJ�c�JLPRW�NQJUPL�![QJ�KAM�c YJU[QJ�PVJUXVMOa�PRW�J a�W�J �GM�PV`LJ�`kZ�[b`La�[ IJLJ�c�Z�W�T a�W\PRJ S YJUPVJ NQW$JLPRXVNQJU[ y � J�`�� Z�W�r�JLK"JLW!X
c�JDPRJ S YJUPVJ Zlc�c�NbXVNQMOW$W�JL[�W�MOPRK Zl[QJLK"JLW!XsPVJU~�a$NQT�Z IJ X IJAMOKANbT S MOa�P � W�T�c$JDPqZ S NQc�N X IJ:c�JD`LZ�[Q`Ua�[ y
� JLTij�Zl[QJLa$PVTic�JLT S Z�PqZ�K YJUXVPVJUT&NbW�JLP�XqNQJU[QTmc�a�K Z�W$N S a�[QZlXqJUa�PmTVMOW!X�`LJLa��1c ena�W � g 	�� Z �!ZlW�X�[QJUT
Z�P�XqNQ`Ua�[]Z XqNQM�W�T � � � JUX M `LMOW�TRNQc IJUP IJUJLTmPVNbrONQc�JUT w � PVK"TRXVPVMOW$r ��� ���
	 � ���KM!z y 
 JLT S Z�PVZ�K YJUXqPRJLT�TRMOW!X
c�MOW$W IJLT�Z�asX�Z�o�[bJkZ�a � yb��� J�KAM�c YJL[bJ�c$JLT�Z�` XqNQM�W�W�JLa$PVT W enZ S ZlT IJUX IJ�NQW�`U[Qa�T c Z�W�T [bJLT TVNQKxa�[]ZlXVNQMOW$TL�
KAZ�NQT�[QJUT�J	� JUXVT�c�J S Z�PqZ�K YJUXVPVJUT�W�MOW KAM�c IJL[bNQT IJLT�Z �OZ�W!X�XqPVZ�NbX�Z�a � K"M�XqJUa�PVT�XqJL[bT�~�a�J�[QZ �GPRNQ`UXVNQMOW
c���W Z�K"NQ~�a�J�JUX T�X�ZlXVNQ~�a�J�JUXD[bJ 
RJUa4c�JLT JLW�rOPRJLW ZlrOJLT c�J�[]ZHo Mut v XqJ�c�J�XVPqZ�W�TRKANbTVTRNQMOW+MOW!X IJUX IJ
NQK S [QZ�W!X IJLT y



M �
� � 6 � � � � � � �
� N$yPO � � � V y � N$y � � �k� N$yRNKMO�
� N$yRNO�KM ��yn�KN N$y � � � � N$yRN V N
� N$yRNKNO� � y � � N$y �#O N N N$yRNKM��

� Z�o�[bJkZ�a � y � S S ZlPqZ�K YJUXVPVJLTmc���W ZlKANb~�a$JLTmc�a K Z�W$N S a�[QZlXqJUa�P�TRNQK�a$[ IJ
� ��� ��� 6 �+� 	 
���+� � ��
 � � ��� B�)� 
 � � �
	 �)��



 J�o�[bMp`&`LMOK S PVJUW�c [QJUT �GMOW�` XqNbMOW�T�PRJLT S MOW�TVZ�o�[bJLT c�J�[fehZ�TRTVJUPRj�NQTRTVJLK"JLW!Xmc�a PRMOo�M�XmZkjOJU`�[]Zx`UMOK �
KAZ�W�c�J S Z�PmNQK S IJUc Z�W�`UJ y � [�JLT�X�PRJLT S MOW�TVZ�o�[bJxc�a�`kZ�[b`La�[�c�JUT&`UMOa S [bJLT YZ��GMOa�PRW�NQPiZ�a���Z�PRXVNQ`La$[]Z��
XqNbMOW�T�JLW �GMOW$`UXqNbMOWDc�JUT�XqPVZ�
RJL` XqMONbPVJUT�P IJUJL[b[QJLT�JUX�j�NbPRXqa$JL[Q[bJLT�JUX c$JLT S ZlPqZ�K YJUXVPVJLT�c e NQK S IJLc ZlW�`LJ&c�J
[]Z:c���W Z�K"NQ~�a�J IJL~�a�N jlZ�[QJUW�XVJ y�
 JUXVXVJx`UMOK S MOTVZ�W!XqJ}TVJLP�X�JUTVTRJLW!XqNbJL[Q[bJLK"JLW!X YZAZ S$S [QNb~�a$JLPm[]Z:[QMON c�J
`LM�KAKAZ�W�c�J:c IJU`LPRNbXqJ S ZlP}[fe IJU~�a ZlXqNbMOW2w �Oy � M!z y � J"o�[QM�`\JLT�Xx`UMOW�TRXVNbXVa IJAc$JAc�JUa �H`LM�K S MOTqZlW�XVJLTU�
`�� Z�`Ua�W�J�M S IJLPVZ�W!X YZsa�W W�Nbj�JkZ�a S PVM S PRJ y�� Z S PRJLK"N YJUPVJi`LMOK S M�TqZ�W!XqJ&JLT�X�[QJ&`LMOW!XVP tMO[bJLa�P S PVM S PVJ �
K"JLW!X}c�NbX y"
 enJUTRXs[Qa�N ~�a�N�TRJ"`���Z�PVrOJ"c�J:`LM�KAKAZ�W�c�JUP�[QJ\K"MOa$j�JLK"JLW!X}c�J:[ e J	� JL`UXVJLa�P}TVJU[QMOW'[QZ
c���W Z�K"NQ~�a�J IJU~�a$NbjlZ�[QJUW!XqJ�c IJUTVNQP IJLJ y�� N MOW�PRJ S PRJLW�c�[ e IJL~�a ZlXVNQMOW c$J}[QZ�[QMON c�Jd`LMOK"K ZlW�c�J��
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[]Z S Z�P�XqNbJ&`UMOW!XqP tM�[QJLa$P�TVJ&`�� Z�PRrOJ�c�J&`LMOK"KAZ�W�c�JUP�a�WAjOJL` XqJUa�P�c enZ�`L` IJL[ IJLPqZ XqNQM�W�T�PRJL~�a�NbT YZx[fenJ�� �GJL`��
XqJUa�P�o ZlT IJ�TRa�P�[QJUT�NQK S IJUc Z�W�`UJLT�J X [QJUT�c�N
� IJUPVJLW$`LJLT�JLW!XqPRJ�[QJLT�XqPVZ�
RJL` XqMONbPVJLT�P IJLJU[Q[bJLT�J X�j�NQP�Xqa�JU[Q[QJUT y

�, � � � � �
	��� . %	� 	�� C � . � w�� z � C �,
� ;?C & . 3 w�� z CE,
� ; ; w � y � N!z

 JUXRXqJ Zl`L` IJU[ IJUPqZlXVNQMOW�JLTRXxJ�� S PRNQK IJLJ c�Z�W�T�a�W(PVJ S YJLPVJDZ�TVTRMO`LN IJ YZ�[fenJUT S Zl`LJDc ZlW�Tx[bJL~�a�JL[�[QJ"`LMOW��
XqPutMO[QJUa�P�M S YJLPVJl��[ e JLT S Z�`LJ:TVa$P��=Z�`UJ y:� ZDTVJU`LMOW�c$J S ZlPRXqNbJ�TVJ:`�� ZlPVrOJ:c e J	� JL` Xqa�JUPs[bJ�`�� Z�W�r�JLK"JLW!X
c�JA`LM�MOPVc�M�W�W IJLJUT YZ�[fehZlNQc�J"c�J [QZ KAZlXVPVNQ`UJ � Zl`LMOo�NbJLW�W$J JUXxc e J�� S PVNbKAJUPs`UJUXRXqJ Z�`U` IJU[ IJLPVZlXqNbMOWHc�J
[ e J	� JL` XqJUa�P c IJLTRNQP IJLJ JLW:Zl`L` IJU[ IJUPqZlXVNQMOW:Z�W$rOa�[]ZlNQPVJUT�Zla �:Z�P�XqNb`La�[QZlXqNbMOW�T y � JLT c IJUX�ZlNQ[QT c�J `LJ `���Z�W�rOJ �
K"JLW!X�c�J&`LM�MOPVc$MOW�W IJUJLT�TRMOW!X J�� S MOT IJUT�c Z�W�T�[QJi`�� Z S N XqPVJ&TVa�N jlZ�W!X y�
 J XVXqJ S Z�PRXVNQJia$XqNb[QNbTVJmJLW�TRa�NbXVJ
[QJ K"M�c YJL[bJDc���W Z�K"NQ~�a�J�JLT�XqNbK IJ c�a PVM�o M�X S MOa�P\`LZ�[Q`Ua�[QJUP\[QJUT\`LMOa S [QJLT"Z�a�� Z�`UXVNQMOW$W�JLa�PRT:~�a$N
S PRMpc�a$NQPVM�W�Xm[fehZl`L` IJU[ IJUPqZlXVNQMOWDT S IJL`UN�� IJUJ S Z�Pm[QJ�`LM�W�XVP tMO[bJLa�P y
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� W�� W ��[QJ\jOJU`UXqJUa�P�c�J"`LM�a S [QJUTxJUTRXxZ�`���JLK"NQW IJ Z�a�KAM�c YJU[QJ:c�a(PRMOo�M�X y � Z S P IJUTVJLW$`LJDc�J"o�[bMp`UT
J	� JL` Xqa ZlW�X"[fenNbW�X IJLrOPVZlXqNbMOW;J XA[QZ c IJLPRNbjlZlXVNQMOW;c$JLT\jlZ�PVNQZ�o�[QJUT�c�J S MOTVN XqNQM�W�T�`kZlPRX IJUTVNbJLW�W�JUT:JUXAZ�P��
XqNb`La�[QZ�NQPRJLT\c�J��=Z �`UMOW2`UMOW!XqNQW�a�J NQK S [bNQ~�a�JD~�a�J�[QJ�`LMOW!XVP tMO[bJLa�P"JLT�XDZ�W�Z�[QMOr�a�J y2� NQJUW+JUW�XVJLW�c$a �
`LJ S PRMp`UJLTVTRa�T�c e NQW!X IJLrOPVZlXqNbMOW'JLTRXsa�[ XqNQK"JLK"JLW!XdW�a�K IJLPRNQ~�a�J�� []Z�TVNbK�a�[QZlXqNbMOW c�a(T���TRX YJUKAJ IJUXqZ�W!X
P IJLZ�[QNbT IJUJ TVa$P�a�W�MOPRc�NQW Z XqJLa$P y � Z W Z Xqa�PRJDZ�W Zl[QMOrOa$J c�a�`UMOW!XqP tM�[QJLa$PxP IJUTVNbc�JDc Z�W$T�[QJ �=Z�NbXs~�a�J
[ e NQW!XVJLPRjlZ�[b[QJic�J�XqJUK S T JLTRXiZlTVTVJ�� S JUXVNbX S MOa$P IJLK�a�[bJLP�a$W `UMOK S MOP�XqJUKAJUW�X�c�J�`LJ XVXqJdW Z Xqa�PRJ y�� Z
TVNbK�a�[QZlXqNbMOW�JUTRX�J�� JU`UXVa IJLJ YZDa�W$J��GP IJU~�a$JLW�`UJ\c e IJU`�� Z�W!XqNb[Q[bMOW Z�rOJsc�J �4N NKNKN � ��� `UJ�~�a�N JUTRX 
Ra�r IJ
Z�TRTVJ � IJL[QJ j IJ S Z�P}PqZ S�S M�PRX YZ�[QZ�c���W Z�K"NQ~�a�J"c e a�W;KAZ�W�N S a�[]Z XqJLa$P S MOa$P}XVPqZ�N XqJLPd[bJA`UMOW!XqP tM�[QJLa$P
`LM�KAK"J�TVN�Nb[ IJUXqZ�NbXmZlW Z�[QM�rOa�J y
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 MOK"KAJ�TVMOW0W$MOK [ e NQW�c�Nb~�a�J�� `UJUXVXVJ `LMOK S MOTqZ�W!XVJ1JLT�X�PVJUT S MOW�TqZlo�[QJ c$J `kZ�[b`La�[bJLP"[QJUT XqPVZ�
RJL` �
XqM�NQPVJUT c IJLTRNQP IJLJLTmJ X&c$J}[bJLT `UMOKAKxa�W�NQ~�a�JUPmZ�a�o�[QM�`�`LM�W�XVP tMO[bJLa�P ��[bNQW IJLZ�PVNbTqZlXVJLa�P y � JLT XqPVZ�
RJL` XqMONbPVJUT
T S IJL`LN
� IJLJUT&[bJ�TVM�W�X S MOa�P `���Z�~�a�Jdc�JLrOP IJ�c�J�[QNbo JUPRX IJ�`kZ�P�X IJUTVNQJUW ��`UJ}~�a�N �=Z�`LNb[QNbXVJ&[QZxXltZ�`��$J�c�a S []Z��
W�N
� `kZlXVJLa�P y � JLT�`�� Z�W�rOJUKAJUW!XqT�c�J&PVJ S YJLPRJ�J�� S PRNQKAZ�W!X�`UJUXRXqJ&XVPqZ�
RJU`UXVMONQPRJ&c ZlW�T�[fenJUT S Z�`UJ�TRa�P��=Z�`UJ
TVJ �GM�W�X�JLW [QNbrOW�J y � W�P YJLr�[QJ�r IJLW IJUPqZ�[bJ��$[bJLT�XVPqZ�
RJU`UXVMONQPRJLT�a$XVNQ[bNQT IJUJLT�[QMOPRT�c�J�TRNQK�a�[QZlXqNbMOW�T j�NQTVZ�W!X YZ
c IJ XqJLPRKANbW�JLP [bJLT NbK S IJLc Z�W$`LJLT�M S XqNQKAZ�[bJLT TVMOW!X�c�JLT XVPqZ�
RJU`UXqM�NQPVJUT TVNbK S [bJLTU�Oc�Jm[ e MOPVc$PVJ�c�J [fenJUW!XqP IJUJ
JLW IJU`���JL[bMOW JLW S MOTVN XqNQM�W yd| J S [ba�TL��[bJxr IJUW IJLPVZlXqJUa�P�c�J�XVPqZ�
RJU`UXqM�NQPVJsW�J\T S IJL`LN
� J S Z�T�[QZAj�NbXVJLTVTRJ
c IJUTVNQP IJLJ}Z�a `LMOW!XVP tMO[bJLa�PU��`LJd~�a�N�KAM�c�N
� J�[QJ�XVJLPRKAJ�c enZ�K"MOPRXVNQTRTVJLK"JLW!Xmc�Jd[QZ:[bMON c$J}`UMOK"K Z�W$c�J
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� J&`��$MON
�:c$J&`UJLT�XVPqZ�
RJU`UXVMONQPRJLT�W�MOW"P IJkZl[QNQT�XqJUT�J X�c �pW�Z�KANb~�a�JLK"JLW!X�J��pNQrOJLZ�W!XqJUT S MOa�P�[QJmPRMOo MlX�TRJ

Ra�T�XqN���J S Z�P []ZiW IJL`UJLTVTRNbX IJ�c e NQTVM�[QJLP [QJUT�J�� J XqT c�JUT c�N
� IJUPVJLW!XVJLT NbK S IJUc Z�W�`UJLT TVa�P [QJ�`UMOK S MOP�XqJUKAJUW�X
c�aAK Z�W$N S a�[QZlXqJUa�P y � [Qa�TRNQJLa$PVT �GMOPVK"JLT�c e NQK S IJLc ZlW�`LJUT�TRMOW!X�K"NQTVJUT YZs[ e JLTRTqZ�N�JUX�TVM�W�X�`LM�K S ZlP IJLJUT
[QJUT�a$W�JLT�Z�a � Z�a$XVPVJUT y � WDNbK S MOTqZlW�X�c$JLT�XVPqZ�
RJU`UXVMONQPRJLT j�NQPRXVa�JL[b[QJUT�c$J&o ZlTVJ��pNQ[�JUTRX S [Qa�T �=Z�`UNQ[bJ c�J
c IJ XqJLPRKANbW�JLP�[]Z �GM�PVK"J�c e NQK S IJLc�Z�W�`LJ&[]Z S [Qa�T�Z�c IJL~�a Z XqJ�� [QZsW Z Xqa�PRJ�c�J�[QZsXqPVZ�
RJL` XqMONbPVJ�Z �OZ�W!Xma�W
K"NQW�NbK�a�K c e NQW ��a�JLW�`UJdTVa�P a�W$J IJ jOJUW�XVa�JL[b[QJ S JLP��GMOPVKAZ�W!XqJ�TVZlXqNbT��=Z�NbTqZ�W!XqJ y � W�MOa$XqPRJ���[QZxXqPVZ�
RJL` �
XqM�NQPVJ�j�NQPRXVa�JL[b[QJ �=Z�NbX Z�a�TVTRN S Z�P�XqNbJ�c�JLT XVJLPRKAJUT c enNbK S IJLc Z�W$`LJ�XVJL[QT ~�a�J c IJ	� W�NbT YZ�[]Z�TRJL` XqNQM�W �OyPMpyb�Oy
� W�`��$MONQTRNQTVTVZ�W!X�[bJLT NbK S IJUc Z�W�`UJLTmM S XVNQKAZ�[QJUT�c Z�W$T&a�W `LM�W�XVJ���XqJ}M Ya�[]Z S JLP��GM�PVKAZ�W�`LJ�c$a1PVM�o M�X
JLT�X�[bNQK"NbX IJUJ S Z�P}[ enZ S�S [QNQ`LZlXqNbMOW c e a�W�J"XqPqZ 
RJL`UXVMONQPRJ IJU[ IJUKAJUW�XqZ�NQPRJ�� [ e a$XqNb[QNbTqZlXVNQMOW c$JAXqPVZ�
RJL` XqMONbPVJUT
IJL[QZ�o�MOP IJUJLTL� S []ZlW�N�� IJUJLT�ZkjOJL`�TRMONQW W�J S JLa$X�~�a ehZ�K IJL[bNQMOPRJLP�[]Z S JUP��GMOPRK ZlW�`LJ&rO[QMOo�Z�[QJmc�a T��pT�X YJUKAJ y
| J:`LJ XVXqJ �=Z �`UMOW ��NQ[ JUTRX S MOTVTRNQo�[bJ���a�W�J �GMONQT�[bJLT�NbK S IJUc Z�W�`UJLT}M S XVNQKAZ�KA[bJLT&c IJ	� W$NQJLTU� c e IJ j�Zl[Qa�JUP
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[QJ\c$JLrOP IJAc enZ�K IJL[bNQMOPVZlXqNbMOW Z�TRTVM�`LN IJ YZ [fenNbK S MOTVN XqNbMOW�c$J"XVJL[Q[bJ�MOa'XqJU[Q[QJ�XVPqZ�
RJU`UXVMONQPRJ y:� JLTdXqPVZ�
RJL` �
XqM�NQPVJUT S P IJUTVJLW!X IJLJLTxc Z�W�Td`LJ XVXVJ TVJU`UXVNQMOWHTVMOW!Xsc�JLT S MONQW!XqTdc�J:c IJ S Z�P�Xxc�a S PRMp`UJLTVTRa�Txc$JAc�JUTVNbrOW
c�a�T���T�X YJLK"J y�
 MOK"KAJ�c�NQTR`La$X IJ S [Qa�T [bMONQW � S [Qa$T [QJ S PRMp`UJLTRTVa�T S PVM�rOPVJUTVTVJl� S [Qa�T [QZ�W ZlXVa�PVJ�c�Jd[QZ
XqPVZ�
RJL` XqMONbPVJdZ S$S Z�PqZ t vbX `UMOKAK"J�NQK S MOPRXqZ�W!XqJ�J X S [Qa�T `UJLTic�JLPRW�N YJUPVJLT IJUj�MO[Qa$JLW!X y
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PVN
� JLPd[QZ S JLP��GMOPVKAZ�W�`UJ:c�a�PRMOo�M�XsZ �OZ�W!Xx[bJLTdNQK S IJUc Z�W�`UJLT}c IJ	� W$NQJLT YZ�[ enZ�NQc�J\c$JA[QZ�TRNQK�a$[]ZlXVNQMOW
c�a�T���TRX YJLK"J IJU~�a$NbjlZ�[QJUW!Xk� TqZ:XqPVZ�
RJL` XqMONbPVJdc�MON X}tJUXqPRJs[QZ\K�tJUKAJ�~�a�J}`LJU[Q[QJdJUK S [bM � IJUJdc Z�W�Ti`LJ}c�NbX
T���T�X YJLK"J y�� Z:XVPqZ�
RJU`UXVMONQPRJ�NQK S MOT IJLJdZ�a�KAZ�W�N S a�[]Z XqJLa$P�JLT�X�a�W$J}JUW!XqP IJUJsJUW IJU`���JL[bMOW�c$J}[QZ S M�TVN
�
XqNbMOW W�MOPRK Zl[QJ YZ\[]Z�TRa�P��=Zl`LJ y�
 MOK"KAJ�`LJUXRXqJ}c�JLPRW�N YJUPVJ�JUTRX S JUP S JLW�c$NQ`La$[]Z�NbPVJ YZ\[ enZ��pJ�c�JLT���� JU[Q[QJ
TVJ�XVPqZ�c$a�NbX�JLW IJL`��$JL[QM�W TVJL[bMOW `LJ XiZ��pJ y I� X�ZlW�Xmc$MOW�W IJ�~�a�J�`UJUXRXqJ�XltZl`���J�TLe J	� JL` Xqa�JdJUW � c�NQK"JLW �
TVNbMOW � []Z�`UMOK S MOTVZ�W!XqJAc�J [QZ XqPVZ�
RJL` XqMONbPVJ"X�Z�W�r�JLW!XqJ YZ1[]Z TVa�P��=Z�`LJ w=TVJU[QMOW � � c Z�W�TsW�M�XqPRJ `LZ�T z �
JLT�X�rOZ�PVc IJUJ YZ�� IJUPVM y�� enZ�PRrOa�K"JLW!Xic�a S ZlPqZ�rOPVZ S ��J S P IJL` IJLc�JUW�X�W�MOa�T&Z�K YJLW�J YZ:W�J S Z�T&T S IJL`UN�� JUP
c�J\XqPVZ�
RJL` XqMONbPVJ�j�NQP�Xqa�JU[Q[bJ S M�a�P�[QJ�c$JLrOP IJ"c$J"[bNQo�JLP�X IJ�PRJLc�MOW$c Z�W!X y"� ZDXqPqZ 
RJL`UXVMONQPRJ\NQK S M�T IJLJ�Z�a
PVM�o M�XmJUTRXic�MOW$`
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`LM�W�XVPqZ�NbW!X KAZ�NQT:MOW2Z�c�M S XqJ a�W�J1T�XqPVZlX IJUrONQJ c�N�� IJLPRJLW!XqJ�c�J []Z'TVNQKxa�[]ZlXVNQMOW Z ��W2c e IJUjlZ�[ba�JLP"[QJUT
S Z�PVZ�K YJUXqPRJLT�c enNbK S IJLc Z�W$`LJ y � Z�T IJUJ�TVa$P�a�WDK"M�c YJL[bJi[bNQW IJLZ�NQPRJmc�a T��pT�X YJUKAJ�Zla$XqMOa$P�c�J&TVMOW S MONbW�X
c e IJL~�a�Nb[QNQo$PVJ}JLW `LM�W�XqZ�`UX�ZkjOJL`\[QZATRa�P��=Z�`UJ�� M�W IJUXVa�c�NQJs[]Z"`kZ S Zl`LNbX IJxc�a1T���TRX YJLK"J YZ `�� Z�W�r�JLP�TRMOW
S MONQW!X�c e IJL~�a�Nb[QNQo$PVJ��!JUWAPRJLT�X�Z�W!X�JLW"`LMOW!X�Zl`UX�ZkjOJL`i[]Z�TRa�P��=Z�`UJ y�
 J XVXqJiZ S$S PVM�`���JiJLTRX�c IJU`LPRNbXqJmc ZlW�T
[QJ�`���Z S NbXVPVJdTVa$NbjlZ�W!X y
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 J}`�� Z S N XqPVJ S P IJLTRJLW!XqJs[QJLT c$NbjOJUPVTRJLT&XVJL`���W$NQ~�a�JLT&a$XqNb[QNbT IJLJUT S M�a�P []Z\c IJ�� W�NbXVNQMOW�c�JUT S Z�PqZ�K YJUXVPVJUT
c e NQK S IJLc�Z�W�`LJ�c�a T���TRX YJLK"J�c�J�`UMOKAKAZ�W�c$J y�
 MOK"K"J�K"JLW!XqNbMOW�W IJ�ZlaD`�� Z S N XqPRJ � �$a$W c�JLT S PRNQW �
`LN S Z�a ��ZkjlZ�W!X�ZlrOJLT}c�J"[]Z�`LMOK"K ZlW�c�J S Z�PdNQK S IJUc Z�W�`UJAJUTRXs~�a enJU[Q[QJ"c�MOW$W�JAa$W(TVJUW�T S � ��TRNQ~�a�J
Z�a S Z�PVZ�K YJ XqPRJLT"c�J�`UMOK"K Z�W$c�J y+| Z�W�T:W�M�XVPVJ `kZ�TU��`UJLT S Z�PqZ�K YJUXVPVJUT"TRMOW!X PRJLT S MOW$TqZ�o�[bJLTAc�a
`LM�K S MOPRXVJLK"JLW!Xsc���W Z�K"NQ~�a�J"c�a(T��pT�X YJUKAJDPRJLc�M�W�c Z�W!Xk��c IJL`UPVNbX S Z�P}[QJUT IJU~�a ZlXqNbMOW�T w � y � �!z y�� J
S PRNQW�`UN S Jsc�Jxo Z�TVJsJLT�X�c�MOW�`xc�J �=Z�NbPVJdjlZ�PVNbJLPi[QJLT S Z�PVZ�K YJ XqPRJLT�c �pW�Z�KANb~�a�JLT�c$J�`LJsT���TRX YJLK"J\JUXk�
Z S P YJLTiMOo�TRJLPRjlZlXVNQMOW c�JdTVM�W1`LM�K S MOPRXVJLK"JLW!XmJLW�TVNbK�a�[]Z XqNQM�W �pc$J 
Ra�r�JLPmTVN�`LJUT S Z�PqZ�K YJUXVPVJUTiTRMOW!X
Z�c IJU~�a ZlXqT�MOaAW�MOW y�� W S P IJUTVJUW�XVJ�Nb`LN [QJUT�`LPVN X YJUPVJLT�TVJU[QMOW"[QJUTV~�a�JU[QT�[QJUT�XVJLPVK"JLT�c e NQK S IJUc Z�W�`UJiTRMOW!X
IJUjlZ�[ba IJLT y�� J\W�MOKxo�PVJ\c�J S Z�PqZ�K YJUXVPVJUT�c�J\`LMOK"KAZ�W�c�J YZ c IJ�� W�NbP�JLT�XsPRJL[QZlXqN jOJLK"JLW!X IJU[QJ j IJ y�� W
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TVJxP IJ	� IJUPqZ�W!X}Z�a�� IJU~�a�ZlXqNbMOW�T�c���W ZlKANb~�a$JLT�c�a T���TRX YJUKAJ\PRJLc�M�W�c Z�W!Xk� MOW c IJLW$M�XqJ M S Z�PqZ�K YJUXVPVJUT
YZ;c IJ XqJLPRKANbW�JLPU�&TRMONbXDZ�a$XqZ�W!X�~�a$J [QJ W�M�K�o�PVJ1c�J S Z�PVZ�K YJ XqPRJLT YZ;`���M�NQTVNbPDTVN�[ enZ�[QrOM�PVNbXV��K"J c�J
`LM�KAKAZ�W�c�J S Z�P�PVZ�NQc�JUa�P�Z�` XqN jOJ\ZkjOJU`"Z�KAM�PRXqNbTVTRJLK"JLW!X IJUXqZ�NbX�a$XqNb[QNbT IJ yd� W'MOa$XVPVJl� c�JLa��'c�J\`LJUT
S Z�PVZ�K YJUXqPRJLTU� [ e NQK S IJUc Z�W�`UJxJLW PVZ�NQc$JLa�P&JUX�JUW'Z�KAM�PRXqNbTVTRJLK"JLW!X�W e MOW!X S ZlT�c�J �GMOPRKAJ S P IJLc IJ XqJLP �
K"NQW IJUJ y'� W S [Qa�Txc�JDXqPRMOa$jOJUP�[QJUTxjlZ�[QJUa�PVTxM S XqNbK Zl[QJLT}c�J `UJLT�XqJUPVK"JLTU��M�W�c�MONbX�Z�a�TRTVN�c IJ�� W�NbP
`LM�KAK"JLW!XA`LJLT NQK S IJLc ZlW�`LJUTAjOM�W�XAjlZ�PVNbJLP y.
 JUT NQK S IJUc Z�W�`UJLT IJ X�Z�W!X S PVMOr�PqZ�K"K IJUJLTU��[]Z �GMOW�` �
XqNbMOW8P IJUrONQTRTqZ�W!X [ e J	� JUX�c�JH`LJUT�NbK S IJLc Z�W$`LJLT�TRa�P�[QJ T���T�X YJLK"J(W enJUTRX PVJUTRXqPRJLNbW�XVJ�~�a�J S Z�P�TRMOW
NQW!X IJLrOPVZ�o�NQ[bNbX IJ!w � MOr!Z�W � �O� O Z z y�� JLa�PRJLa�TRJLK"JLW!Xk��[]Z\TVNbrOW�N
� `kZlXVNQMOW S � �pTRNQ~�a�Jsc�Jd[ e NQK S IJLc ZlW�`LJ�J X
[ enZ�T S JU`UXd� Z�apX���W$NbjOJLZ�a'c�aHT���TRX YJLK"J"c$J"`UMOK"K Z�W$c�J�W�MOa$T S JUPVK"JUXdc�J:c IJ�� W�NQP�c$JLTd`LPRNbX YJUPVJUT�c�J
T IJU[QJU`UXqNbMOW c$NQPVJU`UXVJLK"JLW!X�o ZlT IJLT�TVa�P�[]Z�XltZ�`���J YZxZ�`U`LMOK S [QNbP y � J S PRMp`UJLTVTRa�T�c�J&`���MON � c enNbK S IJUc Z�W �
`LJUT�TRJxTVa$o c�N j�NQTVJ}JLW�XqPVM�NQT IJUXqZ S JUT�r IJUW IJLPVZ�[QJUTL�_TVM�NbX�S�[]Z:c IJ	��W�NbXVNQMOW c�JLT&NQK S IJLc�Z�W�`LJUT&NbW�JLP�XqNbJL[Q[bJLT
c�a5`LMOK S MOPRXVJLK"JLW!X c���W Z�K"NQ~�a�J'c�a5c�JLrOP IJ�c$J�[bNQo�JLPRX IJ c enZ S�S PRMp`��$J��d[QJ `���M�N
�8c�JH[]Z �GMOPRKAJ
JUXx[ e M S XVNQK"NQTqZ XqNQM�W c�JLT S Z�PVZ�K YJ XqPRJLT}c�a;`LM�K S MOPRXVJLK"JLW!Xsc�a;c�JUrOP IJAc�JA[bNQo�JLP�X IJ:PVJUc�MOW�c ZlW�X�c�a
T���T�X YJLK"JdJ	� JL` Xqa Z�W!Xi[]Z S PVJLK"N YJUPVJ�X tZ�`���JdJUXm[fenJUK S [QMON_c e a�W KAM�c YJL[bJ�[bNQW IJLZ�NQPRJ S MOa�P [ e IJUjlZ�[ba ZlXVNQMOW
c�JUT S Z�PVZ�K YJ XqPRJLT c e NQK S IJUc Z�W�`UJ�c�J�[QZ&PRJLc�MOW$c Z�W�`UJ c�a�T���T�X YJLK"J JLW�j�a�J�c�J�[ e J�� IJU`La$XVNQMOW�c$a\TVa�N jpN
c�Jd`LM�W�XVMOa�P y
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� jlZ�W!Xsc�J TRJ [QZ�W�`LJUPsc�Z�W�T}[ e IJUjlZ�[Qa�ZlXqNbMOW'c�JLT S Z�PqZlK YJ XqPVJUTsc enNbK S IJUc Z�W�`UJLTU� NQ[ JUTRX�JUTVTRJLW!XqNbJL[�c�J
TLenZ�TRTVa�PRJLP�~�a�J&[QJmT���TRX YJLK"J�PVM�o M�X���`UMOW!XqP tM�[QJLa$P S MOTRT IJUc Z�W!X []Zdc���W Z�K"NQ~�a�J IJL~�a�N jlZ�[QJUW�XVJ&c$J�[]Z � r �
a�PRJ � yPM JUTRXda�W'T��pT�X YJUKAJ\T�X�Z�o�[bJ ys� WHJ�� J Xk��`UJLPRXqZ�NQW$TdZ�[QrOM�PVNbXV��K"JLTic�J�`LM�KAKAZ�W�c�J S MOTRT YJUc�JLW!X
c�JUT&NbW�TRXqZ�o�NQ[bNbX IJLT�NbW�� IJUPVJLW!XVJLT YZ:[bJLa�P T�XqPRa�`UXVa�PVJl��PRJLW�c�Z�W!X&[bJ�K ZlW�N S a$[]ZlXVJLa�P�NbK S MOTRTVNQo$[QJ YZ\`UMOK �
KAZ�W�c�JUP c Z�W�Tm`LJUPRXqZ�NQW�JUT TVN Xqa ZlXVNQMOW$T y � Z\`LMOK"KAZ�W�c�J�� ��o�PVNbc�J�� [bMOPVTR~�a enNbK S []Z�W!X IJUJ�TRa�Pma�W�K Z��
W�N S a�[]Z XqJLa$P YZ�Z�` XqNbMOW�W�JUa�PVTdPVMlXqM � vbc�JLTdJLWHJLT�Xxa$W(o�MOW�J �pJLK S [QJOw � Zla�[ � �O� V z yA� Z �GMOPRKAJ:c�J:[QZ
c���W Z�K"NQ~�a�J IJL~�a�NbjlZ�[bJLW!XqJ�c�J�W�M�XVPVJ�T���TRX YJUKAJ IJ X�Z�W!X c IJ	� W�NbJ�c Z�W$T `LJ XVXqJ IJ Xqa�c$J S M�a�P []Z S PVJUKAN YJLPRJ
�GMONbTL�!MOWAc�MONbX�TUehZlTVTVa$PVJLP�~�a enJU[Q[bJ&JUTRX�TRX�Zlo�[QJmMOa ��c�aAKAM�NQW�TU� IJ X�Z�o$[QNQP�[QJLT�`UMOW�c�N XqNQM�W�T�c�J&`UJUXRXqJiTRX�Z��
o�Nb[QNbX IJ y�� �OZ S a�W$Muj w � �OZ S a�W$Muj � �O� � z Z:c IJL`UMOa$jOJUPRX&a�W�JdK IJUXq�$Mpc�J�c ehZ�W�Z�[���TVJ S MOa�Pm[]Z�T�X�Z�o$NQ[QN X IJ
c�JUT�T��pT�X YJUKAJUT�W�M�W ��[bNQW IJLZ�NQPRJLT y�
 JUXRXqJiK IJ Xq��M�c�J JUTRX�`LJLW!XVP IJLJiTVa$P�[bJ S PVNbW�`LN S J ~�a�Jm[ e IJLW$JLPVr�NQJ c e a�W
T���T�X YJLK"J"TRX�Zlo�[QJ�jlZDXqMOa�
RMOa�PVTdJUW�c�NbKANbW�a Z�W!X yx� WH`LJ:~�a�N W�M�a�Td`LMOW�`UJLPRW�J�� `LJ:T���TRX YJLK"J:JLTRXs[QJ
T���T�X YJLK"J�PRMOo MlX���`UMOW!XqPutMO[QJUa�P S MOTRT IJLc�Z�W!X []Z}c���W Z�K"NQ~�a�J IJU~�a$NbjlZ�[QJUW!XqJ�PRJLc�M�W�c Z�W!XqJ y�� W S PVM S MOTRJ
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c�MOW$`ia$W�J �GMOW�`UXVNQMOW:c�N XqJ c�J � �!Z S a�W�M j��pc IJL`LPRNbjlZ�W!X�[ e IJUXqZlX�c�Jm[ e IJLW�JUPVrONbJ c�a:T���TRX YJLK"J&JUWA`UMOW!X�Z�` X
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� W1PRJLKAZ�PV~�a�Js~�a$J�[QJUTiXVJLPVK"JLT&PVJU[]ZlXVN��GT YZ [fe IJUW�JLPRrONQJ S M�XqJUW�XVNQJU[Q[QJdc�JUT�NbK S IJUc Z�W�`UJLT&c�a S PRJLK"NQJLP
MOPRc�PVJ�TVMOW!X [QZ�NQTRT IJUT�TVM�a�T �GMOPRKAJ�c e NQW!X IJUrOPqZ�[bJ y � Z �GMOPRKAJ�c�J�`UJLT NbK S IJUc Z�W�`UJLT W e IJ X�Z�W!X S Z�T c IJ�� W�NbJ
Z�a S P IJkZ�[QZ�o�[QJl� MOWH[]Z�NbTVTRJ�[]Z �GMOW$`UXqNbMOW c e IJLW�JUPVrONbJ:TVMOa�TdTVZ��GMOPRKAJxr IJLW IJUPqZ�[bJ y � MOa�Pda�WHT���TRX YJLK"J
TRXqZ�o�[bJ���[QZ:c IJLPVN j IJLJdc�Jd`LJ XVXqJ �GMOW�` XqNbMOW S Z�PmPqZ S�S M�PRXiZ�a XqJUK S Tic$MONbXdtJ XqPVJdW IJUr!ZlXVNbjOJ
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Z S P YJLT�c$N�� IJLPVJUW!XqN]Z XqNQM�W(JUX�TVa�o�T�XqN Xqa$XVNQMOW;c$JLT\Z�`U` IJU[ IJLPVZlXqNbMOW�TsTVJL[bMOW;[bJ K"Mpc YJU[QJ"c���W Z�K"NQ~�a�Jl� MOW
MOo$XVNQJUW�Xm[fenNbW IJL~�a Z XqNQM�W
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g&W$J}`UMOW�c�N XqNbMOW W IJL` IJLTRTqZ�NbPVJ YZ\XVMOa$XiT���T�X YJLK"J}JLW NQW!X IJUPqZ�` XqNQM�W JLTRXi~�a�J}`LJdT���T�X YJLK"J}c�MONbXdtJ XqPRJ�c�J
W ZlXVa�PVJ S Z�TVTRNbj�J!w 
 M�[Qr!ZlXVJ �������
	 � �O� V z y | Z�W�T�W�M�XqPRJ�`kZlTL�$[bJ�T��pT�X YJUKAJ�W�J S JUa$X}tJUXVPVJ S ZlTVTVN
��~�a�J
[QM�PVTV~�a�JdTRJLTm`LMOW$TRX�ZlW�XVJLTic enZ�KAM�PRXqNbTVTRJLK"JLW!XmTVMOW!X S MOTVN XqNbj�JLTU� NQK S [QNb~�a�Z�W!X�~�a�Jd[QJUTmZ�KAM�PRXqNbTVTRJLa�PRT
c�NbTVTVN S JUW!X\[ e IJLW�JUPVrONbJ y 
 JUXVXVJ `LMOW$c�NbXVNQMOW�W enJUTRX\XVMOa$XqJ��GMONQT S Z�T�a$W�JDr!Z�PVZ�W!XqNbJ c�JDT�X�Z�o$NQ[QN X IJ y1� W
J	� JUXL��NQ[�J��pNbTRXqJ�a$W `kZ�T�W$MOW ��XVPVN jpNQZ�[�M Ya [ e NQW IJL~�a ZlXVNQMOW'w ��y ��z W�J�XVNQJUW�X S Z�T K�tJLK"J�TRN [QJUT�XqJUPVK"JLT �
JUX � ��TRMOW!X S MOTRNbXqN
�GT [QMOPRT�c�a `UMOW!X�Z�` Xk��TVMON X�[QMOPRTV~�a�Ji[QJ S PVM�c�a�N X �� ��\JLTRX�W IJUr!ZlXqN
� y 
 J XVXqJ&TVN Xqa ZlXVNQMOW
TVJ S PVM�c�a�N X"~�a�Z�W�c4[bJ T���TRX YJUKAJ1MOTV`UNQ[Q[bJ JLW+KAM�c�J PVNQr�NQc�Jl� S PRM jOM�~�a�Z�W!X a�W2o$PVNQT"c�J `LMOW!XqZ�`UX y

 MOK"KAJ [QJ XVJLPVK"J1TRNQW �0W�MOa�TAJLT�XDr!Z�PVZ�W!XqN S MOTVN XqN���c�J S Z�PA[fenM�PVNQJUW!X�ZlXVNQMOW c IJUTVNQP IJLJ�c�a4PVM�o M�X
W e J��p` IJUc Z�W!X S Z�T � � ��NQ[ �=Z�a$X\`���JUPV`���JUP YZ �=ZkjOMOPRNQTRJLP\a�W K"Mpc�J M�TV`LNb[Q[QZlXqMONbPVJ"W�MOa�T:ZlTVTVa$PqZ�W!XAa�W
S PRMpc�a$NbX �� � ���� N$y
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� J S PVJUKANbJLP�rOPRMOa S J:c enNbK S IJLc Z�W$`LJLT YZ c IJ�� W�NQP�JUTRXs`LJU[Qa�N `UMOW!XqJUW Z�W!Xx[bJLT�XVJLPVK"JLTdc e NQK S IJUc Z�W�`UJ
NQW$JLPRXVNQJU[Q[QJ c enM�PVc�PRJ c$JLa �2Z�NbW�TVN�~�a�J [QJUT"XVJLPRKAJUT"PRJLT S MOW$TqZ�o�[bJLT"c�a2`UMOK S MOP�XqJUKAJUW�X:c$a2PVM�o M�X
c Z�W$T []Z'c�NbPVJL` XqNbMOW+W$MOPVKAZ�[QJ YZH[]Z'TVa�P��=Z�`LJ�c�J1`UMOW!X�Z�` X y5� W2`��$MONQTRNbXAc�J�c IJ	� W�NbPA`UJLT XVJLPRKAJUT
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NQW$c IJ S JLW�c�Z�KAK"JLW!Xxc�a�c�JLr�P IJDc�J [bNQo�JLP�X IJ"PVJLc$MOW�c Z�W!X\`LZ�P�[bJLa�P}j�Zl[QJLa$PxW e JLT�X S Z�T�c IJ XqJUPVK"NQW IJUJ
a�W�Nb~�a�JLK"JLW!X�JUW �GMOW�` XqNQM�W(c�JA[]Z X tZ�`���J y � JLTxXVJLPRKAJUTxc e NQK S IJLc�Z�W�`LJANQW�JUPRXVNQJL[b[QJ\TRMOW!X �GMOW�` XqNQM�W
c�JUTD`kZ�PVZ�`UX IJLPRNQTRXVNQ~�a�JUT S � ��TVNQ~�a�JUT c�a4PRMOo MlXDJUX [QJUTAXqJUPVK"JLTA[QNQW IJkZ�NbPVJLT"TVM�W�XDPVJLT S M�W�TqZ�o$[QJLT c�a
`LM�K S MOPRXVJLK"JLW!XiJLW K"MOa$j�JLK"JLW!X&[QNQo$PVJ�c�a T���TRX YJUKAJ yi� W1TVJsTVJUPRX�c$MOW�`}c�Js`UJLT&`LMOW�TRNQc IJUPqZlXVNQMOW$T
c Z�W$T [ e IJUjlZ�[Qa�ZlXqNbMOW+c$JLT r!Z�NbW�TL�m[QZ�NQTRTqZ�W!X Zla �0NbK S IJUc Z�W�`UJLTDc$a0c�JLrOP IJ c�J [bNQo�JLPRX IJ1PRJLc�MOW$c Z�W!X
[QJ TRMONQW5c e NQK S M�TVJLP a$W.`UMOK S MOP�XqJLK"JLW!X Z S$S PVM S PVN IJ YZ []Z;X tZ�`���J'JLW?Z �OZ�W!X1`UMOK"KAJ o�Z�TVJH[QJUT
S Z�PVZ�K YJUXqPRJLTmc IJ�� W�NQTmc ZlW�Tm`LJUXRXqJdTVJU`UXVNQMOW y
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� enNbK S IJLc Z�W$`LJ�c enMOPRc�PVJ�c$JLa � `LMOK S PRJLW�c [bJLT�XVJLPVK"JLT S PVM�c�a�NbTqZ�W!X�a$W�J �GMOPR`LJ�JUW �GMOW�`UXVNQMOW c ena$W�J
JLW!XVP IJLJ JLW;Zl`L` IJU[ IJUPqZlXVNQMOW � [QJUT}XVJLPRKAJUTsNbW�JLP�XqNQJU[QT y � W;c IJUXVJLPRKANbW Z�W!X}`LJLT S Z�PqZlK YJ XqPVJUTL� MOW�j�NQJUW!X
c IJ�� W�NQPm[bJdXVJLW�TRJLa�P&c e NQW�JUPRXqNbJdc�a1T��pT�X YJUKAJ IJL~�a�NbjlZ�[bJLW!X y�� W1MOo�TRJLP�j�ZlW�X&[QJ�XVJLW�TRJLa�P&c enNbW�JLP�XqNbJ�c�J
[ e IJL~�a Z XqNQM�W1w � y � �!z �!M�WA`UMOW�TRXqZlXqJi~�a e NQ[ `LM�W�XVNQJUW�X � S Z�PVZ�K YJ XqPRJLT�S � 	dJLT�X�[QZdKAZ�TRTVJmTVJic IJ S []Z �`LZ�W!X
TVJU[QMOW0[bJ1c�JUrOP IJ c$J [QNbo JUPRX IJ�c enZ S�S PRMp`���Jl��� �}JUTRX [QZ(K ZlTVTVJ1c�J []ZHo Z�PVPRJ c�J1XVMOPVTRNQMOW � � � JLT�X
TqZ [bMOW�rOa$JLa�P�J�� JU`UXVNbjOJ�J X � 6:JLT�X:TVMOW K"MOK"JLW!X�c e NQW$JLPRXVNQJ y�� JD`��$MON
�;c�JLT\KAZ�TVTRJLT � 	 J X � �

c�MON XAtJUXqPRJ �=ZlNbXsZkjOJL` c�NQTR`LJLPRW�JLK"JLW!Xx`kZ�P}`LJ"TVMOW!Xx[QJLT}PqZ S�S M�PRXqT}JLW!XVPVJ [bJLTdKAZ�TVTRJLTxc$a;T���TRX YJLK"J
IJL~�a�N jlZ�[QJUW�X�JUX [QZ&KAZ�TVTRJ�c�a\PRMOo MlX�~�a�N$Z�TVTRa�PVJUW�X�a$W�J�o�MOW�W�J�`UMOPVPRJLT S MOW$c Z�W�`UJ S � �pTRNQ~�a�J y�
 JUXVXVJ
o�MOW�W�J `UMOPVPRJLT S MOW�c�Z�W�`LJ S � ��TVNb~�a$JiJUTRX�JLTRTVJUW�XVNQJU[Q[QJ YZ�[QZ S JUP��GMOPRK ZlW�`LJ c�a:PRMOo MlX y � W:J	� JUXL��TVN�[QZ
KAZ�TVTRJ�J	� JL` XqNbj�J�c�a�K ZlW�N S a$[]ZlXVJLa�P�JLT�X S [Qa$T IJL[bJUj IJLJ�~�a�J�`UJL[Q[bJ�c�a�T��pT�X YJUKAJl��[QJ�`UMOK S MOP�XqJUKAJUW�X
c IJU`LPVN X S Z�P�`LJ�c�JUPVW�NbJLP�W�J S MOa�PRPqZDtJ XqPVJ�NbK S MOT IJ�Z�a KAZ�W�N S a�[]Z XqJLa$PL��JLW�PqZ�NbTVMOW c�J�[]Z S a�NQTRTqZ�W�`UJ
[QNbKAN X IJUJ c�J�TRJLT Z�`UXVNQMOW�W$JLa�PRT y � W�j�JLPRTVJLK"JLW!XL�Oa�W}PVMOo�M�X S MOTVT IJLc ZlW�X a�W�J�KAZ�TVTRJ�J	� JL`UXVNbj�J�K"MONbW�c�PVJ
~�a�J�`LJU[Q[QJ c$J TRMOW T���TRX YJLK"J IJU~�a�NbjlZ�[bJLW!X:PVNbTV~�a�J�c ebtJUXqPRJ�[QNQK"NbX IJAc�Z�W�T:TqZ S JLP��GM�PVKAZ�W�`LJ y�� [�JLT�X
c�MOW$`ANbK S MOPRXqZ�W!Xd~�a�J [QZ KAZ�TVTRJAc$a;T���TRX YJLK"J TRMONbX}PVJ S P IJUTVJUW�XqZlXqN jOJDc$J []Z KAZ�TVTRJ J�� JU`UXqN jOJAc�a
KAZ�W�N S a�[]ZlXVJLa�P y � J:XqJUPVK"J � J�� JU`UXVNbjOJ��1JUTRXsNQ`LN�NbK S MOPRXqZ�W!Xd`kZ�PdMOW�c�MON Xs`UMOW�TRNQc IJUPVJLP}[]Z�KAZ�TVTRJ
c�a'PVM�o M�X&XqJU[Q[QJx~�a$J S JUP �`La$J S Z�P�[ e JLW!j�NQPRMOW�W�JUKAJUW!X ys� ZDKAZ�TRTVJ�J�� JU`UXqN jOJ:c e a�W'K ZlW�N S a$[]ZlXVJLa�P
JLT�Xxa$W�JAPRJ S P IJLTRJLW!X�ZlXVNQMOW�c�J:TVMOW�NQW�JUPRXVNQJ\c Z�W$Tsa�WHc�JUrOP IJ"c�J:[QNbo JUPRX IJ\c$MOW�W IJ yD� [Q[bJ�j�ZlPVNQJ:Zkj�JL`
[]Z�`LM�W�� rOa�PVZlXqNbMOWHc�a;PVM�o M�XsJUXs[]Z�c�NbPVJL` XqNbMOW�TRJL[bMOW([QZ�~�a�JL[b[QJ:`LJ XVXqJANQW�JUPRXVNQJ:JLT�X�PVJUTVTRJLW!XqNbJ y�| J
�=Z �`UMOW4TVNbKANb[]Z�NbPVJ Z�a �2`LMOW�`UJ S XVTDJ�� S MOT IJUTDc Z�W$TD[]Z'TVJU`UXqNbMOW � y �Oy �$��Nb[iJUTRX S MOTRTVNQo$[QJ c�J1c IJ�� W�NbP
[ e JL[b[QN S TVJ c�J r ��PVZlXqNbMOW4c�a0KAZ�W�N S a�[]Z XqJLa$PAW�M�a�T c�MOW�W�Z�W!X TVJUT c$N�� IJLPVJUW!XqJLT KAZ�TRTVJLT J	� JL`UXVNbj�JLT
JLW �GMOW$`UXqNbMOW c�J\TVZ�`UMOW�� r�a�PqZlXVNQMOW yx� J\rOPVZ S ��Nb~�a$J ��yb� PRJ S P IJLTRJLW!XqJ"[]Z jlZ�[bJLa�P�c$aHc$JLK"N
��r�PqZ�W�c
Z��pJ"c�J:[ e JL[Q[bN S TRJ�c�J"r ��PqZlXVNQMOW'c�aHKAZ�W�N S a�[]ZlXVJLa�P�TVNQKxa�[ IJ\JUW��GMOW�` XqNbMOW'c�JATRMOWHMOPVNbJLW!X�ZlXVNQMOW'J X
c�J TqZ S MOTRNbXVNQMOW�TRJL[QM�W2a�W+PqZ �OMOW+`LJUW�XVP IJ YZHTVZ�o Z�TRJ y0� JUTAc IJ X�Z�Nb[QT:c�J [ enZ�W Z�[
��TVJ TVM�W�X NQW�`U[Qa�T
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^�NbrOa�PRJ ��yb� S 	 Z�TVTRJxZ S�S Z�PRJLW!XqJd`kZlPRX IJUTVNbJLW�W�J}KAZ��pNQKAZ�[QJ y

c Z�W$Tx[ enZ�W�W$J��pJ ��y�� W;`LM�W�TVNbc YJLPRJ [QJ"c�JUKAN ��rOPVZ�W�c�Z��pJ�� `UMOPVPRJLT S MOW�c�Z�W!X YZ�[QZ�c�NbPVJL` XqNbMOW�TRJL[bMOW
[]Zl~�a$JL[Q[bJ�[QJ K Z�W$N S a�[QZlXqJUa�P S M�TVT YJUc�J [QZ S [ba�T r�PqZ�W�c$J1KAZ�TVTRJ�J�� JU`UXqN jOJ Zla4[QNbJLa c�J1[QZ�KAZ�TVTRJ
J	� JL` XqN jOJDc ZlW�T�a�W�JAc�NQPRJL` XqNQM�W(T S IJL`LN
� ~�a�J�Z � W(c�J TUehZ�TRTVa�PRJLP\~�a�JD[QZ KAZ�TRTVJ IJU~�a$NbjlZ�[QJUW!XqJ TRMONbX
Z S�S PVM S PRN IJUJ1JLW4XVMOa$XAXqJLK S TU� S JLa0NbK S MOP�XqJ�[]Z(c$NQPVJU`UXVNQMOW+c enNbW!X IJLPLtJUXL�i`UJ ~�a�N�c$MOW�W�J S [Qa�TAc�J
� J �$Nbo�NQ[bNbX IJ�Zla4T���TRX YJLK"J c�J1`UMOK"K Z�W$c�J y?| J1`LJ XVXVJ �=Z �`LM�W � MOW S JLa$X S Z�TVTRJLPDc ena�W$J1XltZ�`��$J YZ
[ enZ�a$XVPVJ�TVZ�W�T&Z j�MONQP YZ:PVJU`LMOW�TRNQc IJUPVJUP&`UJLT S Z�PqZlK YJ XqPVJUT y�� Z:jlZ�[bJLa�P c�JUT&KAZ�TRTVJLT �GMOa�PRW�NQJ�c�Z�W�T&Z�a
X�Zlo�[QJLZ�a ��y � Z IJ X IJ�`���M�NQTVNbJ�c enZ S P YJLT [fenMOo$TVJLP�jlZlXqNbMOWx~�a Z�W!XVNbX�Z XqNbj�J�c�JUT P IJUTVa�[ X�ZlXVT JUX�`LMOW�T�XqN Xqa�J�a$W�J
K"M���JLW�W$JxT IJU`La�PRNbXqZ�NQPRJ S [Qa�Tm~�a e a�W�JsjlZ�[bJLa�PmM S XqNQKAZ�[bJ S PVM S PVJUKAJUW�X&c�N XqJ y�� JLT �LMOW�JUT�c�J}KAZ�TVTRJ
IJL~�a�N jlZ�[QJUW�XVJ IJU[QJ j IJUJ&c$a�J YZd[]Z S PRM �pNbKAN X IJ�c e a�W�J&TVNbW�rOa�[QZ�PVN X IJ�W e MOW!X S Z�T IJUX IJi`LM�W�TVNbc IJLP IJLJLT�[QMOPRT�c�a
`���MON �Ac�JLT�K Z�TRTVJUT � 	xJ X � ��`LZ�P�[fenM S IJLPVZlXqNbMOW:W�MOPVKAZ�[bJic ena�W KAZ�W�N S a�[QZlXqJUa�P TVJ �=ZlNbX�JLWDc$JL��MOPRT
c�Js`LJxj�MONQTRNQW Z�r�J y&	 tJLK"JxTRN�`UJLT S ZlPqZ�K YJUXVPVJLTiW�MOa$T�c�MOW�W$JLW!X�a�W�J S JUP��GMOPRK ZlW�`LJ}TqZlXVNQT��=Z�NQTVZ�W!XqJ��
`LM�KAK"J�c�NbTV`LapX IJ S [Qa$T [QMONbW �$[fenM S XqNQK"NQTVZlXqNbMOW"c�Jd`LJLT S ZlPqZ�K YJUXVPVJLT JUTRX YZ\`LMOW$TVNQc IJLPVJUPiZ�a�`LMOa�PRTmc�J
c IJ jOJL[bM S�S JLK"JLW!XqT �GapXqa�PRT y�� Jx`��$MON
��c�J�[QZA[bMOW�rOa�JUa�P�c$Jx[]Z"o Z�PRPVJ�c�JsXqMOPRTVNQM�W1JLT�X�NQW$`L[Qa$T&c ZlW�T
`LJ XVXVJiTRJL` XqNQM�W"`LZ�P NQ[$Z IJUX IJ c IJUXqJUPVK"NQW IJ JUW��GMOW�`UXVNQMOW:c�JUT K ZlTVTVJUT IJU~�a�NbjlZ�[bJLW!XqJUT JUX�c�Jm[ e NQW$JLPRXVNQJ�c�a
PVM�o M�X�c Z�W�T�TVMOW'c�JUrOP IJ�c$J�[QNbo JUPRX IJsPVJUc�MOW�c ZlW�XL� `�e JLT�X�� YZ���c�NbPVJ�TRMOW MOPRNQJLW!XqZlXqNbMOW y � MOa�P�`UJ �=Z�NQPRJ��
MOW PRJL[QNbJ�[fenNbW�JLP�XqNQJic�J�[QZxo Z�PRPVJ�c�J�XVMOPVTRNQMOW JUXm[ e NQW$JLPRXVNQJic�a PVM�o M�X�JLW `LM�K S ZlPqZ�W!X [bJLT�XVJLPVK"JLT�c�J
[QJUa�PVT XVJLW�TRJLa�PRT�c enNbW�JLP�XqNbJ�`kZ�P�X IJUTVNQJUW�W�JmPVJUT S JL` XqN��GT�ZlTVTVM�`LN IJLT YZ�[ e NQW$JLPRXVNQJ�TVJL[bMOW:[QJ�c$JLrOP IJ c�J [QNbo JUPRX IJ
PVJUc�MOW�c�Z�W!X y � MOa$Pi[bJ�T���TRX YJLK"J IJU~�a$NbjlZ�[QJUW!Xk�
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� M�a�P � W�Tdc�J\`UMOW�`LJ S XqNbMOW ��MOW TRa�o�T�XqNbXVa�J\[]Z jlZ�[bJLa�P�c�J\[]Z KAZ�TRTVJ\J	� JL` XqN jOJ:c�a'K ZlW�N S a$[]ZlXVJLa�P
TVJU[QMOW�[bJ�rOPqZ�W$c1Z��pJ YZ\[]Z\TVM�KAK"J�c�JUT&KAZ�TVTRJLTsw � 	 ��� � �� � z XqJL[ ~�a$J
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M Ya � � w�� z JUTRX1[]Z K Z�TRTVJ�J	� JL`UXVNbj�J;K Z��$NbK Zl[QJ c�a?K Z�W$N S a�[QZlXqJUa�P�c Z�W�T�a�W�J�`LMOW���rOa�PqZ XqNQM�W
c�MOW$W IJLJ y � Z&TRXVPqZlX IJLrONbJ�c$J�c�JUTVNQr�W�`LMOW$TVNQT�XqJ YZ&NQK S MOTVJUP [QZ&K�tJLK"J�NQW�JUPRXqNbJ�ZlaxT���T�X YJLK"J IJU~�a$NbjlZ�[QJUW!X
JUX�Z�a PVMOo�M�XiTVJU[QMOW [QJdc�c$[ PRJLc�M�W�c Z�W!X y � W�c IJUXVJLPRKANbW�Jd[]Z:[QMOW�r�a�JLa�PmJ�� JU`UXqN jOJ}c�J}[]Z:o Z�PVPRJd~�a$N
S PRMpc�a$NQPqZ�[QZ\K�tJUKAJ�NbW�JLP�XqNQJ�c Z�W�Tm[QJUTmc�JLa � T���TRX YJLK"JLTL�
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M Ya �A2
� �
S PVM j�NQJUW�X�c�a:XqJUW�TVJUa�P�c enNbW�JLP�XqNQJ c$aAKAZ�W�N S a�[]Z XqJLa$P�J�� S PRNQK IJmc Z�W�T�[ e JLT S Z�`UJi`LZ�PRX IJLTRNQJLW y


 MOK"KAJ [QZ�K Z�TRTVJmJ	� JL` XqN jOJmj�ZlPVNQJmJUW �GMOW$`UXqNbMOW:c�Ji[]Z�`LMOW � rOa�PVZlXqNbMOW �!MOW"`kZ�[b`La�[bJ []Z�[QM�W�rOa�JUa�P YZ
`�� Z�~�a�J S M�NQW!Xma$XqNb[QNbT IJ S MOa�Pm[QJd`kZl[Q`La$[�c�Js[QZ\K Z�TRTVJdJ	� JL` XqN jOJxc IJL`LPRNbX S [ba�Tm� Z�a$X y�� JLTiP IJUTVa�[ X�ZlXVT
TVM�W�X S P IJLTVJUW!X IJLTxc Z�W�T}[QJ:rOPVZ S ��Nb~�a$JAc�J"[]Z � r�a�PVJ ��y � yD� W�`UMOPVJ"NQ`UN ��[]Z [QM�W�rOa�JUa�Pdc�JA[QZ o�Z�PVPRJ
c�J1XVMOPVTRNQMOW+`���MONbTVNQJ YZ�`UJ TRXqZ�c�J JUTRX a�W$J KAM ��JLW�W�J1`LMOW�TRJLP�j�Z XqPVNb`LJ c$JLTD[bMOW�rOa�JUa�PVTA`kZ�[b`La�[ IJLJUT
S [ba�T�� Z�a$X y g&W�J:M S XqNQK"NQTVZlXqNbMOW1c$J"`UJUXRXqJ:[QMOW$rOa�JLa$P�JLTRX}J � S MOT IJLJ S [Qa�Td[bMONQW yx� JLT�jlZ�[QJUa�PVT�c�JUT
S Z�PVZ�K YJUXqPRJLTmc e NQK S IJLc�Z�W�`LJ�NbW�JLP�XqNbJL[Q[bJ�TRMOW!X&c$MOW�W IJUJLT&Z�a XqZ�o�[bJkZ�a ��y �Oy
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� ehZ S�S PVM�`���JDJUK S [QM � IJLJ S MOa�Ps[]Z c IJUXVJLPVK"NQW�ZlXqNbMOW�c$JLT S ZlPqZ�K YJUXVPVJLTsc e NQK S IJLc ZlW�`LJAc�a�T���TRX YJLK"J
c���W Z�K"NQ~�a�J IJL~�a�N jlZ�[QJUW�X�c Z�W$T�[QZ}c�NbPVJU`UXqNbMOW S JUP S JLW�c�Nb`La�[QZ�NQPRJ YZ}[QZ}TRa�P��=Z�`UJ�`UMOW�TVNbc YJLPRJ�`UJLT S Z�PqZ��
K YJUXqPRJLTic Z�W�T&[QJ}`LMOW!XVJ���XqJ�c$a1K"MOa$jOJUKAJUW!X�[QNbo�PVJda�W$NQ~�a�JLK"JLW!X ym� ZlXVa�PVJU[Q[QJUKAJUW!Xk�_[]Z\jlZ�[QJUa�Pmc�J
`LJUT S Z�PVZ�K YJ XqPRJLTsj�NbJLW!X\NQW � a�JLW$`LJLPx[QJ `UMOK S MOP�XqJUKAJUW�Xxc�a�KAZ�W�N S a�[]ZlXVJLa�P}[QM�PVT}c enNbW!XqJLPVZ�`UXVNQMOW$T
ZkjOJU` [fenJUW!jpNbPVMOW$W�JLK"JLW!X y;� W TRJ � J XqMOapXqJ	�GM�NQT�TRa�P\[QJUT\NQK S IJLc ZlW�`LJUT�c�J�[]Z1PRJLc�M�W�c Z�W�`UJ S MOa$P
�GMOa�PRW�NQP�[QJ&`LMOK S [ IJUKAJUW!X Z S�S PVM S PRN IJ�Z�a o M�W `LMOK S M�PRXqJUKAJUW!X�c�a KAZ�W�N S a�[]Z XqJLa$P�`UMOa S [ IJ YZ�[ e JLW �
j�NQPRMOW�W�JUKAJUW�X y�
 JU`LN�PRJUj�NQJUW!X YZ �GMOPRK�a�[bJLPm[ e � � S M�XV� YJLTRJ�~�a�J�� S MOa�PiXqMOapX�`UMOK S MOP�XqJLK"JLW!X�TqZlXVNQT��
�=Z�NbTqZ�W!XdJLWHK"MOa$jOJUKAJUW!Xx[bNQo�PRJ�� Nb[ J��pNQT�XqJ"a�W�J:NQK S IJUc Z�W�`UJ"PRJLc�M�W�c Z�W!XqJ �=Z�NbTqZ�W!Xd[QJ S MOW!X}JLW!XqPRJ
`LM�K S MOPRXVJLK"JLW!XiJLW S MOTRNbXqNbMOW�JUX&`LMOK S MOPRXVJLK"JLW!X�JUW �GMOPR`LJxZ�a�TVTRN c$J �=Z �`UMOW1TVZlXqNbT��=Z�NbTqZ�W!XVJ y giW�J
TVJU`LMOW$c�J�� � S M�Xq� YJUTVJ S MOT IJUJ�[bMOPVT c�J�[ e IJUX�Zlo�[QNbTVTVJUKAJUW!X�c�JLT S Z�PqZ�K YJUXVPVJUT�[QNQW IJkZ�NbPVJLT JLTRX�~�a�J�[bJLT�J	� JUXVT
c���W Z�K"NQ~�a�JUT�c$a c�JUrOP IJ&c�J&[bNQo�JLP�X IJ PVJUc�MOW�c�Z�W!X�W enZ � JL`UXVJLPRMOW!X S Z�T�[]Z S JLP��GMOPVKAZ�W�`UJ&c�aAT���TRX YJLK"J
JLW'K"MOa$j�JLK"JLW!Xd[QNbo�PVJsc�J �=Z �`LM�W TVNQr�W�N�� `LZlXqN jOJ�J Xd~�a�J\[]Z PRMOo�a�T�XqJUTVTVJ"rO[bMOo Z�[bJxc�a T��pT�X YJUKAJ:JLT�X
TVa �ATVZ�W!XqJ S MOa�P PRJ 
RJUXVJLP [bJLT J�� J XqT c�J `UJUXVXVJ NQW�JUPRXVNQJ�� S JUP �`Ua�T `LMOK"K"J�a�W�J S JLP�Xqa�PRo ZlXVNQMOW\[bMOPVTR~�a$J
[QJ PRMOo�M�X W e JLT�X�`UMOK"K Z�W$c IJ ~�a enJUW S MOTRNbXqNbMOW y7
 JUXRXqJH� � S M�Xq� YJLTVJHW�MOa$T�Z�K YJUW�J YZ(XqPVZ�NbXVJLP [QJ
T���T�X YJLK"J�PRJLc�M�W�c Z�W!X�M S IJLPVZ�W!X�JUW K"MOa$jOJUKAJUW!X�[QNbo�PVJ `UMOK"KAJma�WAT���TRX YJLK"J�KAZ�TVTRJ���ZlKAMOP�XqNbTVTVJUa�P��
PVJUTVTRMOPRX S M�TVT IJUc Z�W!X�a$W�J:K Z�TRTVJ IJLr!Zl[QJ YZ�[]Z TVMOK"K"J"c$JLT}K Z�TRTVJUT � 	�J X � � y 
 JAT���TRX YJUKAJ"JLT�X
[QNbW IJkZlNQPVJ\TRN�[QJLTdNbK S IJUc Z�W�`UJLT}PVJUT S MOW�TqZlo�[QJUTxc�J"[]Z PqZlNQc�JUa�PsJ Xxc$JA[fehZ�K"MOP�XqNQTRTVJUKAJUW�XdTRMOW!X�Zla�TVTRN
[QNbW IJkZlNQPVJUT yd� NbJLW ~�a�J\[fenMOW1W�J\TVMON X S ZlT�PVJLT�XqPRJLNQW!X YZ [fenapXqNQ[bNQTVZlXqNbMOW�c enNbK S IJUc Z�W�`UJLT�[bNQW IJLZ�NQPRJLTU� `LJUT
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[]Z��GM�PVK"J�c�JLTiNQK S IJLc�Z�W�`LJUT [QNbW IJkZ�NbPVJUT�c e MOPVc�PRJ � IJLPRMAJ Xic enM�PVc�PRJ �
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� a�N S [Qa�TAJLT�Xk�m[ e a$XqNb[QNbTqZlXVNQMOW�c�J�`LMOW$TRX�ZlW�XVJLT S MOa�PA[]Z�PVZ�NQc$JLa�P"JUX [ enZ�KAM�PRXqNbTVTRJLK"JLW!X [bNQW IJLZ�NQPRJLT
S JLPVK"JUX&[ e IJUXVa�c�J}c�a T��pT�X YJUKAJsc Z�W�T&[QJdc�MOKAZ�NQW$J}c$J � Z S [QZ�`LJ}JUX&[ enZ S�S [QNQ`LZlXqNbMOW c�JUT&XqJU`���W�Nb~�a$JLT
c�JmT IJU[QJU`UXqNbMOW:c�J S tMO[bJLT c ZlW�T�[ e IJUX�Zlo�[QNbTVTVJUKAJUW!X c�JLT S Z�PVZ�K YJUXqPRJLT c�J `UMOK"K Z�W$c�J [QNbW IJkZ�NbPVJUT y�
 JUXVXVJ
XqJU`���W�Nb~�a$J W�MOa�T S JLPRKAJ X c e J�� S PVNbKAJUP `LJUPRXqZ�NQW�JUT `kZlPqZ�` X IJLPRNQT�XqNQ~�a�JUT c�J�[QZ�P IJ S MOW$TVJ c e a�W:T���TRX YJLK"J
�=Z�`UJ YZ a�W�JxJLW!XqP IJLJ\JLW IJU`���JL[bMOW JLW �GM�W�`UXVNQMOW c$J�`LJUT S Z�PVZ�K YJ XqPRJLT�c���W ZlKANb~�a$JLT�~�a�N TVMOW!X�c ZlW�T
W�M�XVPVJs`kZ�T&[QJLT S Z�PVZ�K YJ XqPRJLT�c enNbK S IJUc Z�W�`UJx[bNQW IJLZ�NQPRJLT y � MOa�
RM�a�PVT�c�Z�W�T�[fenM S XqNb~�a$Js~�a�J�`UJLT S Z�PqZ��
K�tJUXqPRJLT�W�J�TRMOW!X `���MONbTVNQT�~�a e JLW �GMOW�` XqNbMOW c�J&[]Z S JUP��GMOPRK ZlW�`LJijOMOa�[ba�J�JUWDK"MOa$jOJUKAJUW!X�[QNbo�PVJl��MOW
`���MONbTVN X�[bJLT�NbK S IJLc Z�W$`LJLT�~�a�N c�M�W�W�JLPRMOW!X a�W�J�P IJ S MOW�TRJ S MOTVT IJLc Z�W!X a$W Z�K"MOPRXVNQTVTRJLK"JLW!X�`UPVN XqNQ~�a�J
[QM�PVTV~�a�J}TVM�a�KANbT YZ"a�W IJL`���JU[QMOW�JLW S MOTRNbXVNQMOW y�� Z:XVPqZ�
RJU`UXVMONQPRJ IJ X�Z�W!XijpNbPRXVa�JL[b[QJ�JUX&TVJdXqJUPVK"NQW ZlW�X
YZ'[ e NQW!X IJUPVNQJUa�P\c�J []Z'TVa�P��=Z�`LJl��a�W+PVMOo�M�XAZkjOJL`�a�W�J P IJ S MOW$TVJ c�J�`UJ X�� S J1PRNQTV~�a�J c enZkjOMONbP"a$W�J
j�NbXVJLTVTRJ�W�M�W ��W IJUrO[QNbrOJkZlo�[QJ�Z�asKAM�KAJUW�X c�as`LMOW!XqZ�`UXL��`LJ�~�a�N�W�J �=ZkjOM�PVNQTRJ S Z�T a$W�`LMOa S []Z�r�J�T�X�Z�o$[QJ y
��IJLZ�W�K"MONQW$TL�_`LMOK"K"J}J � S [QNb~�a IJsc ZlW�T�[bJ}`���Z S NbXVPVJ S P IJU` IJLc$JLW!Xk� []Z\XqPqZ 
RJL`UXVMONQPRJsNbK S MOT IJLJdW e JLTRX YZ
`LJ\T�X�Z�c$J S Z�T�JLW�`UMOPVJ:a�W �=Z�` XqJUa�P�c IJUXVJLPRKANbW Z�W!X�c Z�W$T}[bJ�`LM�K S MOPRXVJLK"JLW!X�c�a'T��pT�X YJUKAJ:JUXda$W�J
S [QZ�W�N���`kZlXVNQMOW S [Qa$T�PqZ �"W IJUJ�c�J\`UJUXVXVJ�c�N XqJsXVPqZ�
RJU`UXVMONQPRJ�TVJUPqZ IJUXVa�c�N IJLJ\Z S P YJLT�[]Z c IJ XqJUPVK"NQW ZlXVNQMOW
c�JUT�NbK S IJUc Z�W�`UJLT y�� WA`���JUPV`���J�c�MOW�` YZdNQK S MOTRJLP a�WAZ�K"MOPRXVNQTRTVJLK"JLW!X�`LPRNbXVNQ~�a�JmZ�a"T���TRX YJLK"J y�� W
S MOTqZ�W!X []Z�jlZ�[bJLa�P�c$as`UMpJ��A`UNQJUW�X c enZ�K"MOPRXVNQTRTVJLK"JLW!X�� � � `LMOPRPVJLT S M�W�c Z�W!X YZma$WxZ�K"MOP�XqNQTRTVJUKAJUW�X
`LPRNbXVNQ~�a�J��$MOW�c IJLPVN jOJd[QJUT PVJU[]ZlXVNQMOW�T�TVa�N j�ZlW�XVJLT
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M Ya 1 0 JLTRX�[QJ XVJLK S T�c�J&T�X�Z�o$NQ[QNbTqZlXVNQMOW\c IJLTVNbP IJ y�
 JUXRXqJ&jlZ�[bJLa�P�JUTRX�c IJ	� W$NQJi`LMOK"KAJ IJ X�Z�W!X�[QJ XqJUK S T
`kZl[Q`La$[ IJ YZ S ZlPRXqNbP�c�J�[fenNbK S Zl`UX 
Ra$TV~�a enZ�a�K"MOK"JLW!X M YaD[QZxj�NbXqJUTVTRJ}J Xm[ enZ�`L` IJL[ IJLPqZ XqNQM�WDTVMOW!X XVMOa$XqJUT
c�JUa �sNQW�� IJUPVNQJUa�PVJUT YZ N��RNKNKN$�Oy � Z S JLP��GMOPVKAZ�W�`UJ�c$a�T���TRX YJLK"J IJU~�a$NbjlZ�[QJUW!X�JUW��GMOW�` XqNQM�Wsc�JUT jlZ�[bJLa�PRT
c�J 1 0 �Ga$X IJ j�Zl[Qa IJUJ�JLW�TRNQK�a�[QZlXqNbMOW �!J X [QJUT�jlZ�[QJUa�PVT�`���MONQTRNQJUT�TVMOW!Xmc�M�W�W IJLJUT c Z�W�T�[QJ&XqZ�o�[bJkZ�a �$y � y
� JLT S Z�PqZlK YJ XqPVJUTsc enNbK S IJUc Z�W�`UJ IJ X�Z�o�[bNQT�c ZlW�Tx`UJUXVXVJ TRJL`UXVNQMOW�`LMOW$TRXqN Xqa�JUW!X�a�W�JAo Z�TRJ�� a�W�`LMOW��
XqJ ��XqJ c Z�W�T:[QJU~�a�JL[ [QZ'c IJUXqJUPVK"NQW Z XqNQM�W;c�a `LMOK S M�PRXqJUKAJUW!X:PVJLc$MOW�c Z�W!XATLe J	� JL` Xqa�J y4	 tJUKAJ�TRN
`LJUT S Z�PVZ�K YJUXqPRJLT}W�J TRMOW!X S ZlTxM S XVNQKAZ�a � ��`lenJUTRXx[ e a�W�NQM�W�c�JUT�c�JUa �;c �pW�Z�KANb~�a�JLTs[QNQW IJkZ�NbPVJLTdJ X
PVJUc�MOW�c�Z�W!XqJLT�~�a�N�c IJUXqJUPVK"NQW�J�[]Z S JLP��GMOPVKAZ�W�`UJ�rO[QM�o Z�[QJ�c�a\T��pT�X YJUKAJ y � [�JLT�X c�MOW�` NbK S MOP�X�Z�W!X c�J
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� Z�o�[QJLZ�a ��y �-S S Z�PVZ�K YJ XqPRJLTm[QNbW IJkZ�NbPVJUT y

`LM�W�`LJ jOMONbP�[QJ}T���T�X YJLK"J�JUW JLW!XqNbJLP�Z jlZ�W!X�c ehZ S�S M�PRXqJUP&~�a�JU[Q~�a�J�K"M�c�N�� `LZlXqNbMOW YZA[fena�W�MOa [fehZ�apXqPVJ
c�JUT S ZlPqZ�K YJUXVPVJLT y
� e IJ X�Z S J\TVa$NbjlZ�W!XqJ\JUTRX}Z�a�TRTVN [QZ S [Qa$T�NQK S MOP�X�Z�W!XVJxc Z�W$T�`LJUXRXqJ\PRJL`���JUPV`���J yA� Z S PRMp`���Z�NQW�JxTVJL` �
XqNbMOW J�� S M�TVJ [bJLT"c�N�� IJLPRJLW!XqJUT IJUXqZ S JLT c�Z�W�T"[]Z'c IJUXVJLPVK"NQW�ZlXqNbMOW+c$J�[QZ �GMOPRKAJ�c�J�[ e NQK S IJLc�Z�W�`LJ
PVJUc�MOW�c�Z�W!XqJ J XDc�JUT jlZ�[QJUa�PVTAc�J TVJUT S Z�PVZ�K YJUXqPRJLT y3
 MOK"KAJ K"JLW!XqNbMOW�W IJ�Z�a4`�� Z S NbXVPVJ �p� MOW
IJUXVa�c�NbJ\[ e NQK S IJLc ZlW�`LJ\c�a'T��pT�X YJUKAJ"c Z�W�Tdc�JUa �'TRNbXqa�ZlXqNbMOW�T�S�`LMOW!X�Zl`UX}JLW � c�NQK"JLW�TRNQMOW J X}TVa�N jpN
c�JA`LMOW!XqM�a�PsJUW;c�JUa ��c�NQK"JLW�TRNQMOW$T y Y� `�� Z�~�a�JDTRNbXVa ZlXqNbMOW'`LMOPRPVJUT S MOW�c;a�W$JDZ S�S PVM�`���JAc$J c�J �
TVNbrOW'c�N�� IJLPRJLW!XqJ y"� W�c IJ XqJUPVK"NQW�J\[bJLT�NQK S IJUc Z�W�`UJLTdc�JLTdc�JUa � X tZ�`���JLT}NQW$c IJ S JLW�c�Z�KAK"JLW!Xd[fena�W$J
c�JA[ enZ�a$XqPRJ�� S M�a�PsJUW�TVa$NbXqJ IJUjlZ�[ba�JLP}[]Z S M�TVTVNbo�NQ[bNbX IJ�c e a�W�J �GMOPRKAJ:c e NQK S IJUc Z�W�`UJ Z�c IJL~�a ZlXVJ Z�a �
c�JUa �HXltZ�`���JUT y � Z S PVJUKAN YJLPRJAZ S�S PVM�`���JANQK S [QNb~�a$J�[]Z c IJ�� W�NbXVNQMOW'c�J"`LPRNbX YJLPVJUTsc$J S JLP��GMOPVKAZ�W�`UJ
JUX�[ e M S XqNbKANbTqZlXVNQMOW:c�J�`UJLT c�JUPVW�NbJLPRT YZ�[ enZ�NQc�Jic�J�TRNQK�a�[QZlXqNbMOW�T y � ZxTVJU`LMOW$c�JdTVJ�o Z�TRJ�TVa�P [fe IJ Xqa�c$J
c�a�T��pT�X YJUKAJ IJ jOMO[ba Z�W!X�c ZlW�T�c�JUT�`LMOW$c�NbXVNQMOW�TsM Ya(Nb[�JUTRX S MOTVTRNQo�[bJAc$JD[QJA[QNQW IJkZ�PRNQTVJUP y�| J `UJUXVXVJ
c�JUPVW�N YJLPVJ"TRXVPqZlX IJLrONbJ IJUKAJUPVrOJ:JUW�TVa�N XqJ"a�W�J �GMOPVK"J\c e NQK S IJLc ZlW�`LJ S [Qa$Tsr IJUW IJLPVZ�[QJ:J Xk� S Z�Pd[QJ��=Z�NbX
K�tJLK"J���[fenNbK S MOPRXqZ�W�`UJ�c�Jd[]Z�XVPqZ�
RJU`UXqM�NQPVJ�c�Z�W�Tm[]Z S JLP��GMOPVKAZ�W�`UJ}c$a�PRMOo MlX y
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��c�JLT S Z�PVZ�K YJUXqPRJLT�c e NQK S IJLc�Z�W�`LJ�ZlTVTVM�`LN IJLT YZ []Z S PRJLK"N YJLPRJ XltZ�`��$J�TRJ �=ZlNbX�JUW �GMOPRK�a�[QZ�W!X�a�W
S PRMOo�[ YJUKAJic e M S XVNQK"NQTqZ XqNQM�W y g&W S PRMOo�[ YJUKAJic e M S XVNQK"NQTqZ XqNQM�W:Z S M�a�P�MOo 
RJL`UXVN���c$J�KAZ��pNQK"NQTVJUP�MOa
K"NQW�NbKANbTVJLP a�W�J �GMOW�`UXVNQMOW:PRJUXqM�a�PVW ZlW�X�a�W�JmjlZ�[QJUa�P�`kZ�PVZ�`UX IJLPVNbTqZ�W!X�[QJmPVJUW�c�JUKAJUW�X�c e a�WDT��pT�X YJUKAJ y

 JUXRXqJ:jlZ�[QJUa�PdJLTRX �GMOW�` XqNbMOW'c ena$W(MOaHc�J S [Qa�TRNQJUa�PVT S Z�PVZ�K YJUXqPRJLT yD� Z�jlZ�[bJLa�Pdc�JUT S Z�PqZ�K YJUXVPVJUT
KAZ��pNQK"NQTqZlW�XDMOa8KANbW�NQK"NQTVZ�W!XD[]Z �GMOW$`UXqNbMOW8c e M S XqNbKANbTqZlXVNQMOW+JLT�X1[QZ�jlZ�[bJLa�P M S XqNbK Z�[bJ1c�JH`LJUT
S Z�PVZ�K YJUXqPRJLT y�� W S JUa$X�P IJLTRa�KAJUP�[QZ S PRMp` IJLc�a�PRJ�r IJUW IJLPVZ�[QJic e M S XVNQK"NQTqZ XqNQM�W"c ena�W$J �GMOW�` XqNbMOW JUW �
rOPVZ�W�c�JUT IJ X�Z S JLT S
�Oyi|�IJ S Z�PRXmc$J}[QZ S PVM�` IJUc�a�PVJ}ZkjOJU`sJUTRXVNQK IJ�NQW�N XqN]Zl[ c�JUT S Z�PqZ�K YJUXVPVJUT y
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 Z�[b`La�[ c�Jd[ e NQW�c�Nb`LJ�c$J S JLP��GMOPVKAZ�W�`UJdZ j�JL`}[]Z��GMOW$`UXqNbMOW�c e M S XqNbKANbTqZlXVNQMOW y

� yi|�IJ XqJLPRKANbW ZlXVNQMOW0c�JH[ e NQW$`LP IJUKAJUW!X1c�J'jlZ�PVNQZlXqNbMOW0c�JUT S Z�PVZ�K YJUXqPRJLT c Z�W�T a�W�J�c�NQPRJL` XqNQM�W
�=ZkjOM�PVNQTVZ�W!Xm[]Z\`LM�W�j�JLPRrOJLW�`UJsj�JLPVTia�W K Z��$NbK�a�K MOa�a�W KANbW�NQK�a$K c$J}[QZ �GMOW�`UXVNQMOW TRJL[bMOW
a�W�Z�[brOMOPVN Xq��K"J�c enM S XqNQK"NQTVZlXqNbMOW y

��ym� 
Ra�TRXVJLK"JLW!Xic�JLT S Z�PVZ�K YJ XqPRJLT YZ:M S XqNbKANbTVJUP y

� Z S PVM�` IJUc�a�PRJ�JLT�X�JLW�TRa�NbXVJ�P IJ S IJUX IJLJmc�J S a�NQT [fenN XqJUK�� 
Ra$TV~�a e YZ�`LJ ~�a�J [ e NQW$c�NQ`UJ�TRMONbX�K Z��pNbKANbT IJ�MOa
K"NQW�NbKANbT IJmc�J �=Z �`UMOW�Z�`L`UJ S XqZ�o�[bJ�� Z�a$~�a$JL[�`kZlT []Z S PRMp` IJLc�a$PVJ�JLT�XmTVa�T S JUW�c�a�J}JUXm[bJLT S Z�PqZ�K YJUXVPVJUT
TVM�W�X 
Ra�r IJUTmM S XqNbK Zla � y�� Z S PRMp` IJLc�a�PRJsT�X�Z�W$c Z�PVc�o�PVN YJUj�JLK"JLW!XiJ�� S M�T IJLJsNQ`UN c�MON XstJ XqPRJ}K"MOc�N
� IJLJ
S MOa�P S MOa$jOM�NQP\tJUXVPVJ:Z S$S [QNb`kZ�o�[bJ YZ W�M�XVPVJ S PRMOo�[ YJLK"J S Z�PRXVNQ`Ua�[QNbJLP ys� W�J�� J Xk��[QZ �GMOW�`UXVNQMOW YZ M S �
XqNbKANbTVJUPsc�M�NbXs`kZ�[b`La�[bJLPxa$W�NQW�c�Nb`LJAc�J S JLP��GM�PVKAZ�W�`LJ"jlZ�PVNQZ�W!X\ZkjOJU` []Z jlZ�[bJLa�Psc�JLT S Z�PqZ�K YJUXVPVJUT
c e NQK S IJLc�Z�W�`LJ�c�J�[]Z}c���W Z�K"NQ~�a�J�PRJLc�M�W�c Z�W!XqJ y�� Z S JUP��GMOPRK Z�W$`LJ IJ jlZ�[Qa IJUJ�`kZlPqZ�` X IJLPRNQTRJ 	� � ��� �����
[QJ�c�JUrOP IJ�c�J�P IJLa�TRTVNbXVJ�c�J�[]ZiX tZ�`���J�NQK S MOT IJLJ y � W�c�M�NbX c�MOW�` �=Z�NQPRJ�J�� JU`UXVa�JLP [QZiX tZ�`���J�Zla�T���TRX YJLK"J
IJL~�a�N jlZ�[QJUW�XL� `lenJUTRX�� YZ���c�NQPRJxJ	� JL` Xqa�JUP�a�W�JxTVNQKxa�[]ZlXVNQMOW yi
 JL`LN NQK S [QNb~�a�Jd~�a$J�[]Z �GMOW�`UXVNQMOW YZAM S XqN
�
K"NQTVJUPL� JUW S [Qa�T�c ebtJ XqPRJ �GMOW�`UXVNQMOW c$JLT�NQK S IJUc Z�W�`UJLTL��JUTRX}Z�a$TVTVN �GM�W�`UXVNQMOW c$J\[ e IJUX�Z X�c�a'T���TRX YJLK"J
XqM�a$X Zlax[QM�W�rmc�J�[fenJ � IJU`La$XVNQMOWsc�J�[]Z XltZ�`���J #O[QJ�`kZl[Q`La$[�c$J�[fenNbW�c�NQ`UJ c�J S JLP��GMOPVKAZ�W�`UJ�TVJ �=ZlNbX�c�a�PVZ�W!X
[]Z�TRNQK�a$[]ZlXVNQMOW y 
 J X�Z�T S JL` X�c$a S PVMOo�[ YJLK"J�c e M S XVNQK"NQTqZ XqNQM�WxW�MOa$T�Z�K YJUW�J YZ�`LMOW$TVNQc IJLPVJUP []Z �GMOPRKAJ
c�Js[]Z��GMOW�`UXVNQMOW YZAM S XqNbKANbTVJLP y�� [�JLT�X�NbK S MOPRXqZ�W!Xmc�J S MOTRT IJLc$JLP�a$W�Jxo�MOW�W�J}`LM�W�W Z�NbTVTqZlW�`LJ�c$Js[QZ
�GMOPRKAJ\c�J:[QZ �GM�W�`UXVNQMOW YZ�M S XqNbKANbTVJUP y\� Z S P IJUTVJLW$`LJ c$J"K"NQW$NQKAZ MOa'c�J"K Z��pNbK Z [bMp`LZ�a � S JLapX
NQW � a�JLP TVa�P [fenJUTRXVNQK IJ�c�J�c IJ S ZlPRXk��c�JLT c�NbTV`UMOW!XqNQW�a�N X IJUT�c Z�W$T []Z �GM�W�`UXVNQMOW S JUa$jOJUW�X�`UMOK S PVMOK"JUXRXqPVJ
[]Z S PRMp` IJLc�a�PRJ��pa�WDZ�[brOMOPRNbXq�$KAJ�c$MOW�W IJ S JUa$X�W$J S Z�T�tJUXVPVJiJ �"`kZ�`UJ S MOa�P�XqJU[Q[QJmMOa"XqJU[Q[QJ �GMOW$`UXqNbMOW �
JUXV` y8
 M�KAK"J W�MOa�T"[QJ j�JLPVPRMOW�T S [Qa�T:o ZlTL��[QZ'W�ZlXqa�PRJ�c$N�� IJLPVJUW!XqNQJU[Q[bJDc�JLTANQW�c$NQ`LJUT:c�J S JLP��GMOP��
KAZ�W�`LJx`LMOW�T�XqN Xqa Z�W!X�[]Z �GMOW$`UXqNbMOW c e M S XVNQK"NQTVZlXqNbMOW�KAJ X�JLW c�M�a$XqJ�[QZ `kZ S Z�`LN X IJsc enM S XqNbKANbTqZlXVNQMOW
c�J�[QZ �GMOW$`UXqNbMOW yi� � W1c�J�TVNbK S [QN���JLPm[ e IJUXVa�c�Jxc$J�[]Z��GMOW�` XqNQM�W � M�W `LMOW$TVNQc YJLPVJ S [Qa�TRNQJUa�PVT&NQW�c�Nb`LJUT
TqZlW�T�[QJLT�`LMOK�o$NQW�JUP JLW:a�W�JmTRJLa�[bJ �GMOW�`UXVNQMOW y � Z�jlZ�[QJUa�P c�J `UJLT�NQW�c$NQ`LJUT JLT�X�JLW�TRa�NbXVJ `kZ�[b`La�[ IJLJ�TRa�P
a�W NbW�XVJLP�j�Zl[Q[QJ}c�J�jlZ�[bJLa�PRT�c�JUT S Z�PqZlK YJ XqPVJUT�c e NQK S IJLc�Z�W�`LJ yd� ZDPVJ S P IJLTRJLW!X�Z XqNQM�W c�JLT�c�N
� IJUPVJUW�XVT
NQW$c�NQ`UJLTmJLW �GMOW�`UXVNQMOW�c�JUT S Z�PqZ�K YJUXVPVJUTic enNbK S IJUc Z�W�`UJdc IJ S JLW�c1c�a�W$MOK�o�PRJ}c$J S ZlPqZ�K YJUXVPVJLTmNbK �
S [bNQ~�a IJLT�c�Z�W�T�[ e M S XVNQK"NQTVZlXqNbMOW y�� JLTdP IJLTVa$[bX�Z XqT�c�J:c�JUa � �GMOPRKAJUT�c e NQK S IJLc�Z�W�`LJ\TRMOW!X S P IJUTVJUW�X IJLT
TVa$o�T IJU~�a$JLK"KAJUW�X y
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`LMOK"KAJUW�`LJ S Z�P c IJU`LPVNbPVJ�[bJLT NbW�c�NQ`UJLT c$J S JLP��GMOPVKAZ�W�`UJ;a$XVNQ[QNbT IJUT S MOa�P [ e IJUjlZ�[ba ZlXVNQMOW.c�a
T���T�X YJLK"J ys� JLT�c IJUX�ZlNQ[QT&c�JLT�c IJLPVN jlZlXqNbMOW�Tic�J\`LJUT�NQW�c$NQ`LJUT�Z�NbW�TVN ~�a�J\c�J\[ e NQK S [QZ�W!X�ZlXVNQMOW c�Jx[QJLa$P
`kZl[Q`La$[ c Z�W�Ti[]Z�TRNQK�a$[]ZlXVNQMOWDJUW � c�NbKAJUW�TVNbMOW TVM�W�Xic�M�W�W IJLTiJLW�Z�W�W$J��pJ y
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g&W$J�c�JUT S PVNbW�`LN S Z�[bJLT `LMOW�TRNQc IJUPqZlXVNQMOW$T c ZlW�T�[fe IJ j�Zl[Qa ZlXVNQMOW}c�J�[]Z S JUP��GMOPRK Z�W$`LJ�c$a�K ZlW�N S a$[]ZlXVJLa�P
JLT�X TqZ�`kZ S Zl`LNbX IJ1c�J S Z�TRTVJLP c ena$W0KAMOapjOJLK"JLW!X [QNQo$PVJ YZ�a�W0K"MOa$j�JLK"JLW!XD`UMOW!XqPqZlNQW!X XVMOa$XAJLW
`LM�W�TVJUPRjlZ�W!XxTVZ T�X�Z�o$NQ[QN X IJ y\� J S PRJLK"NQJUP�`LPRNbX YJUPVJ:JLT�Xxa$W�J:KAJUTVa�PRJAc�J:T�X�Z�o�Nb[QN X IJ�J Xsc$J:j�N XqJLTRTVJ YZ
[]Zl~�a$JL[Q[bJ `LJ X IJ X�ZlX"T�X�Z�o�[bJ�JLTRX ZlXRXqJLNbW!XA[bMOPVTR~�a�J�[QJ PVM�o M�X:j�NQJUW!XAJUW2`UMOW!X�Z�` X Zkj�JL`1[QZ TVa�P��=Z�`LJ y
� Z�jpN XqJUTVTVJ}c�J�T�X�Z�o�Nb[QNbTqZlXVNQMOWDJUTRXic�NbPVJL` XqJUKAJUW�XmPRJL[bN IJLJ YZ\[QZxjpN XqJUTVTVJdc�Jdc�NbTVTRN S ZlXVNQMOW c$J}[fe IJUW�JLPRrONQJ
`LNbW IJUXVNQ~�a�Jdc�a T���TRX YJLK"JsJUW1K"MOa$j�JLK"JLW!X S Z�Pm[QJUT&ZlKAMOP�XqNbTVTVJUa�PVT y g&W�J �GMONQT [bJ�`LMOW!XqZ�`UXiJ	� JL` Xqa IJl�
a�W�J S Z�P�XqNbJ"c$JA[fe IJUW�JLPRrONQJ:`LNbW IJUXVNQ~�a�J:c�a�T���TRX YJLK"J JLT�Xx`UMOW!jOJUPRXqNbJ JUW IJLW$JLPVr�NQJ S MlXqJLW!XVNQJL[b[QJ\c ZlW�T
[QJUT PRJLTVTRMOPRXVTL�&r IJLW IJUPqZ�W!X a$W�J �GMOPR`LJ c e NQW!XVJLPqZl`UXqNbMOW y3� J�PVJLT�XqJ c�J1`LJUXRXqJ IJUW�JLPRrONQJ1Z�TVTRMp`UN IJLJ Z�a
K"MOa$jOJUKAJUW!X�c�MON XAtJUXqPRJ c�NbTVTRN S IJUJ S Z�P}[QJUTxZlKAMOP�XqNbTVTVJUa�PVT}c�a�PVZ�W!X�[QZ S IJUPVNbMpc�J"c�JATRX�Zlo�NQ[bNQTqZ XqNQM�W y
� [Qa�T}[ e IJLW$JLPVr�NQJ"JLTRXxPqZ S NQc�JUKAJUW�Xsc�NbTVTVN S IJLJl� S [ba�T}[QJ"T���TRX YJLK"J TVJATRXqZ�o�NQ[bNQTRJLPqZ�PqZ S NQc�JUKAJUW!X y � W
S PRM S M�TVJ\[]ZDKAZ��pNQK"NQTVZlXqNbMOW c�J:[]Z j�NbXVJLTVTRJ:KAM �OJUW�W�J:c�J\c�NbTVTRN S ZlXVNQMOW1c e IJUW�JLPRrONQJ"Z S P YJLT�`UMOW!X�Z�` X
`LM�KAK"J S PVJLK"NQJUP&`UPVN X YJLPRJ�c e M S XVNQK"NQTqZ XqNQM�W yi
 JUX�NbW�c�Nb`LJ���NQ[b[Qa�T�XqP IJ YZA[]Z ��rOa�PVJ ��y � JLT�XdZ�W Z�[bMOrOa�J
Z�a;XVJLK S T\c�J TRXqZ�o�Nb[QNQTVZlXqNbMOW(c$J []Z1`UMOKAKAZ�W�c$JD[QNbW IJkZ�NbPVJ y'� Z j�NbXVJLTRTVJ K"M���JLW�W$J JUTRX:`LZ�[Q`Ua�[ IJUJ

^ NQrOa�PRJ ��y �/S � JUK S Tic$J}T�X�Z�o$NQ[QNbTqZlXVNQMOWAJUXic IJ S Z�TVTRJLK"JLW!X y

TVa$P�a�W NQW!XVJLPRjlZ�[b[QJdc�JxXVJLK S T�Zl[Q[]ZlW�X&c�a `UMOW!X�Z�` X�c�a T��pT�X YJUKAJ:ZkjOJU`\[ e JLW!j�NQPRMOW�W�JUKAJUW�X 
Ra�TV~�a e YZ
TqZ T�X�Z�o$NQ[QNbTqZlXVNQMOWH`LM�K S [ YJUXVJ y'� Z1j�NbXqJUTVTRJ KAM �OJUW�W�J c�J c�NQTRTVN S ZlXqNbMOW;c e IJLW�JUPVrONbJ�� MOa S a�NQTRTqZ�W�`UJ
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M Ya 1 �iJLTRX}[bJ�XqJLK S TdZ�a'K"MOK"JLW!Xdc�a'`LMOW!XqZ�`UX}JUX 1 �:JLT�Xs[bJ�XqJUK S T YZ [QZ � W�c$J"[QZDTVNbK�a�[]Z XqNQM�W �
[QM�PVTV~�a�Jm[bJiT���TRX YJUKAJ IJL~�a�N jlZ�[QJUW�X�TUenJUTRX�TRX�Zlo�NQ[bNQT IJ y � 1 � 1 � C 1 ��JUTRX�[ e NQW!XqJUPRjlZ�[b[QJ�JUW!XqPVJi[QJ `UMOW!X�Z�` X
JUXiT�X�Z�o�Nb[QNbTqZlXVNQMOWA`LMOK S [ YJ XqJl��TRXqZ�o�NQ[bNQTVZlXqNbMOW ZlXRXqJLNbW!XqJ�[QM�PVTV~�a�Jd[QZ S PVM S MOTRNbXqNbMOW ��y � �\JLT�Xij�PVZ�NQJ y
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� Z �GMOPR`LJ c enNbW�XVJLPVZ�`UXVNQMOW�K Z��pNbK Z�[bJ\PVJUW�`LMOW!XVP IJLJ [QMOPRTsc�JA[ e J�� IJL`Ua$XqNbMOW;c�J []Z XltZ�`���J a�W�NQc$NQK"JLW �
TVNbMOW�JU[Q[QJ�TVJ S PVM�c�a�N X Z�axKAMOK"JLW!X�c�J�[fenNbK S Zl`UX NQW�N XqN]Zl[Oc�a\T���T�X YJLK"J ZkjOJU` []ZiTVa�P��=Z�`LJ y � MOPVT c$J�`LJ X
NQK S Z�` X�[]Z �GMOPR`LJ���NbW�NbXVN]Z�[bJLK"JLW!X W�a�[b[QJ�� S PVJLW$c TVM�a�c Z�NbW�JLK"JLW!X�a�W�JmjlZ�[QJUa�P � W�NQJ y � Z S JUW�XVJ&c$J&[QZ
`LM�a�PVo�J�c�J �GMOPV`UJ�ZlNQW�TRN!r IJLW IJUP IJUJ�JUTRX IJLr!Zl[QJ YZm[]Z�`LM�W�TRXqZ�W!XqJ�c�J�PqZ�Nbc�JLa�P�c�J�[fenJUW�j�NbPVMOW�W$JLK"JLW!Xk� � � 	 � y
� M�a�P�c�JUT�TVa�P��=Z�`LJUT�PVNbrONQc�JUT&c$J�[]Z"W ZlXqa$PVJxc$J�`LJU[Q[QJsTVNbK�a�[ IJUJs`UJUXRXqJ S JLW!XqJ\JUTRX�XVP YJUT�Z�o�PRa S XqJl� [QZ
�GMOPR`LJ�c e NQW!XqJUPqZ�` XqNbMOW Z�rONbTVTVZ�W!X S PqZ XqNQ~�a�JUKAJUW!Xm`LMOK"KAJ&a�W�J�JUW�XVP IJUJ}JUW IJL`���JU[QMOW�TVa$P [QJ�T��pT�X YJUKAJl�
`LM�KAK"J [QJ c IJUKAM�W�XVPVJ'[]Z � r�a�PVJ ��y ��y � W S [ba�T�c enJ �p`LNbXVJLP [QJUT KAM�c�JLT j�NQo$PqZlXVMONQPRJLT YZ � Z�a$XVJ

^�NQrOa$PVJ ��y � S�^ MOPRKAJ�c�Jd[QZ��GMOPV`UJ YZ\[fenNbK S Zl`UX y

�GP IJU~�a�JLW�`UJ PVNbTV~�a Z�W!XAc�J �=ZlNQPVJ�PRJLo�MOW�c�NbP"[fenJ�� JU`UXVJLa�PA`LMOW!XqPRJ1[QZ S Z�PVMONf��[fenJ�� J X c�J `LJ�o�PVa$TV~�a�J
`�� Z�W$rOJLK"JLW!X:c�J `UMOK S MOP�XqJLK"JLW!X S JLapX S � �pTRNQ~�a�JUKAJUW�X"JUW�c�MOK"K ZlrOJLPs[QJDKAZ�W�N S a�[]Z XqJLa$PL� TRMOW
MOa$XVNQ[ J X�[QZ\TVa�P��=Z�`LJ}c�J�XqPVZ jlZ�Nb[ y�
 J XVXqJ �GMOPR`LJ YZ"[fenNbK S Zl`UX c�M�NbXdtJUXVPVJdK"NQW�NbKANbT IJLJ�JUXi`LMOW$TRXqN Xqa�J}[QJ
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c�JUa �pN YJLK"J�NbW�c�NQ`UJsc$J S JUP��GMOPRK ZlW�`LJ y�� [ JUTRXdNbK S MOPRXqZ�W!Xic�J�TVM�a�[QNbrOW�JLPi~�a�J\`LJ X�NbW�c�NQ`UJ�� `LMOK"KAJ
XqM�a�T�[QJUT�Z�apXqPVJUT\c enZ�NQ[b[QJLa$PVTL� JLT�X:a�W�MOa$XVNQ[�c�JD`UMOW�`UJ S XVNQMOW�J X\W�MOW;a$W�J PVJ S P IJUTVJLW!XqZlXqNbMOW�c�JD[QZ
P IJLZ�[QN X IJ y�� W apXqNQ[bNQTRJs`UJLT�NbW�c�NQ`UJLT&c�Jx[QZAK�tJLK"J �=Z �`UMOW ~�a�J�[fenJUW!XqP IJUJ�JLW IJU`���JL[bMOW J X�[QJUT�`LZ�PqZ�` X IJ �
PVNbTRXVNQ~�a�JLT�c�J�[QZsP IJ S M�W�TVJ�~�a�N JLWDc IJL`LM�a�[QJUW�X�TVMOW!X a$XVNQ[bNQT IJUT S MOa�P�[]Z}`LMOW�`UJ S XVNQMOW c�J�T���T�X YJLK"JLT�c�J
`LM�KAKAZ�W�c�J:[bNQW IJLZ�NQPRJLT y � Z�XVPqZ�
RJU`UXqM�NQPVJ"NQK S MOT IJUJAZla(KAZ�W�N S a�[]ZlXVJLa�P�JLTRXsXqJU[Q[QJ:~�a�J"`LJAc�JLPRW�NQJUP
JLW!XVPVJiJLW"`LMOW!X�Zl`UX�Z j�JL`ia�W�J j�NbXVJLTVTRJ&`UMOW�TRNQc IJUPqZ�o�[bJ���r IJUW IJLPVZ�W!X�a�W$J �GM�PV`LJmc e NQK S Z�` X S [Qa$T�r�PqZ�W�c$J
~�a�Jx`UJL[b[QJ}~�a enMOW�TLenZlXVXVJLW�c YZ"PVJ XqPVM�a$jOJUP�c Z�W$T�a�W�JsTVN Xqa ZlXVNQMOW�P IJLJL[b[QJ}M Ya�[QZ:XVPqZ�
RJU`UXVMONQPRJ}JUTRX S []Z��
W�N
� IJLJsZkjOJL`xTVMONbW y ��IJLZ�W�K"MONQW$TL�_NQ[�JUTRX�PVZ�NQTRMOW�W Zlo�[QJdc�J S JUW�TVJUP�~�a e a�W T���T�X YJLK"Jxc$Jx`LM�KAKAZ�W�c�J
M S XVNQK"NQT IJ�c Z�W�Tm[bJLT `LM�W�c�NbXVNQMOW$T c�JdTVNQKxa�[]ZlXVNQMOW [QJ�TVJUPqZ"Z�a�TRTVN�JLW a$XVNQ[QNbTqZlXVNQMOW S � �pTRNQ~�a�J y

� � � �&<�� � � 
� �!� 
�
����E� ��� � � HJ"; :K�
� J�c IJ S Z�TVTRJLK"JLW!XdJLT�X�a�W `UMOW�`UJ S Xdo�NbJLW `UMOW�W�a JLW XV� IJLM�PVNQJsc�JLT�T���TRX YJLK"JLT�[QNbW IJkZlNQPVJUT y�� MOa$j�JLW!X
J�� S PRNQK IJ\TVMOa$T �GM�PVK"J\c�J S M�a�PV`UJLW!X�Z�r�J�� NQ[�~�a ZlW�XVN�� J:[bJ\c IJ S ZlTVTVJUKAJUW!Xxc�J:[QZ j�Zl[QJLa$P�c�J\TVMOP�XqNbJ
� W Zl[QJ'ZlXRXqJLNbW!X S Z�P [QJ1T���TRX YJLK"J�JUW.P IJLrONbKAJ1XVPqZ�W$TVNbXVMONQPRJ y g&W5T���TRX YJLK"JHTRMOa�T ��Z�K"MOPRXVN�MOTR`LNQ[b[QJ
Z�a$XVMOa�P�c�J�TRMOW S MONQW!X�c�J�T�X�Z�o�Nb[QN X IJ S JLW�c ZlW�X�a�WD`LJUPRXqZ�NQW"XqJLK S T�[QMOPRTV~�a�J�TRMOa�K"NQT YZsa�W$J�JLW!XVP IJLJ y
� Nm[QJ T���TRX YJUKAJ�JLT�X T�X�Z�o�[bJ���TVMOW2Z�K S [QNbXVa�c�JDc enMOTR`LNb[Q[]Z XqNQM�W;K Z��$NbK Zl[QJDTRJ�TRNbXqa$J�Zla+c IJUo�a$X c�a
P IJUrONQK"J�XqPVZ�W�TVN XqMONbPVJl� Z S P YJLT�[bJ S PVJUKANbJLPmc IJ S Z�TVTRJLK"JLW!X�c�J}[]Z\jlZ�[QJUa�P YZA[ e IJL~�a�Nb[QNbo�PVJ y�� JxPVZ S�S MOPRX
JLW!XVPVJ�`UJUXRXqJ&Z�K S [QNbXVa�c�J KAZ��pNQKAZ�[QJ�JUX�[]Z�jlZ�[QJUa�P � W Z�[bJ&`UMOW�T�XqNbXVa�Jm[QJmc IJ S Z�TVTRJLK"JLW!X c�aAT���TRX YJLK"J
wGj�MONQPi[]Z�� rOa$PVJ �$y � z y � S�S [QNQ~�a IJ YZAW$M�XqPRJ IJUXVa�c�Jl� [bJsc IJ S Z�TRTVJLK"JLW!X�c$a T���TRX YJLK"J S ZlP�PqZ S�S M�PRX YZ
[]Z �GMOPR`LJ:c e NQW!XqJUPqZ�` XqNQM�W�PRJ S P IJLTVJUW!XqJD[QZ S PRM �$NbKAN X IJ\c�J"o�PRNQTdc�J `UMOW!X�Z�` XxJUW!XqPVJA[]Z TVa$P��=Z�`UJ JUXs[QJ
T���T�X YJLK"J y�
 MOK"K"J J�� S [bNQ~�a IJDc�Z�W�T�[QZ1TVJU`UXqNbMOW � y �Oy �p� []Z�c�NQTR`LMOW!XqNbW�a�NbX IJDZ�TRTVM�`LN IJUJ Z�a;`UMOW!X�Z�` X
JLT�X�TRMOa�PV`UJxc e NQW$TRX�Zlo�NQ[bNbX IJl��`kZla�TqZ�W!X�a�W1`��p`U[QJs[QNQK"NbXVJ�Z�a$XVMOa�Pmc�Js[ e IJUX�Z X&c$Jx`LM�W�XqZ�`UX&TRXqZ�o�[bJ yi� W
`���JUPV`���J�c$MOW�` YZdTLenZ�TRTVa�PRJLP�~�a�J&[QJmT���TRX YJLK"J�PRJLTRXVJ�JUWD`LMOW!XqZ�`UX�ZkjOJL`�[]Z�TVa�P��=Z�`LJ S JUW�c Z�W!X�XqMOa$X�[QJ
P IJUrONQK"J�XqPVZ�W�TVN XqMONbPVJ y g&W o�PRNQT&c�Jx`UMOW!X�Z�` X�TVJ S PVM�c�a�N X�[bMOPVTR~�a�Jx[QZ S MOTVN XqNbMOW�c$Jx[ e J	� JL` XqJUa�P S ZlP
PqZ S�S M�PRX YZ�a�W;PRJ S YJUPVJANQW�JUPRXqNbJL[ JUTRX S [ba�T S J XqNbXVJA~�a�JA[]Z S M�TVNbXVNQMOWHc�JA[]Z�TVa�P��=Z�`LJ y1| Z�W$Ts`UJUXVXVJ
TVN Xqa Z XqNQM�W �$[QZ��GMOPV`UJ}c enNbW�XVJLPVZ�`UXVNQMOW�c�J jpNbJLW!XiW�a�[Q[bJ
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� ZxPVJU[]ZlXVNQMOWAc�NQPRJL` XqJ�JUW�XVPVJ S MOTRNbXqNbMOW J X �GMOPR`LJ S P IJLTRJLW!XqJdc Z�W$T�[QJ&KAM�c YJL[bJ&c$J�[]ZxTRa�P��=Zl`LJ S JLPRKAJ X
[ e MOo�TRJLP�j�Z XqNQM�W4c�J'[]Z�jlZ�PRN]ZlXVNQMOW+c�J'[]Z��GM�PV`LJ c enNbW�XVJLPVZ�`UXVNQMOW0`UMOKAK"J K"JLTRa�PVJ c�J [QZ S M�TVNbXVNQMOW
PVJU[]ZlXVNbj�J\c�J:[ e J	� JL`UXVJLa�PdJ Xsc$J"[QZ TVa�P��=Z�`LJ:c�J:`LM�W�XqZ�`UX y � J\c IJ S Z�TRTVJLK"JLW!XxJLW �GMOPV`UJ"JUTRX}c�MOW$W IJ
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c IJ S Z�TVTRJLK"JLW!X c�J �4NKN�� TVJ S PVM�c�a�NbX ~�a Z�W�c5[]Z��GM�PV`LJ c$J c IJ S ZlTVTVJUKAJUW!X�c$JUj�NQJUW�X W�a�[b[QJ��mNbK �
S [bNQ~�a Z�W!XD~�a e NQ[ �2Z(o�PVNbT c�J1`LMOW!X�Zl`UX y
� J1XVPVMONbTVN YJLK"J NbW�c�Nb`LJ1c$J S JUP��GMOPRK ZlW�`LJ�JLTRXDc�MOW�` `UJ
c IJ S Z�TVTRJLK"JLW!X y�
 JUX&NQW$c�NQ`UJ�c�MON X}tJUXqPRJdKANbW�NQK"NQT IJ�Z�TRTVa�PVZ�W!X S Z�P [ YZ�~�a�J}[QJUT MOTV`UNQ[Q[QZlXqNbMOW�T�c�a�K Z��
W�N S a�[]Z XqJLa$P}TRMOW!X\Z�TRTVJ�� S J XqN XqJLT S MOa�P}~�a$JD`LJAc�JLPRW�NQJUPsPRJLTRXVJD`LM�W�TRXqZ�KAK"JLW!XsJLW;`UMOW!X�Z�` X�Zkj�JL`
[ e JLW!j�NQPRMOW�W�JUKAJUW!X y
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 J�c�JUPVW�NbJLP&NQW�c�Nb`LJ}JLT�X�`LM�W�TVNbc IJLP IJ�`LMOK"K"Jsa�W$J�KAJUTVa�PRJxc�JxT IJL`Ua�PVN X IJ S [Qa�T&~�a ena$W XqJLPRKAJ YZ M S �
XqNbKANbTVJUP y�� enZ�W�rO[bJxc e MOPVNbJLW!X�Z XqNQM�W K Z��$NbK Zl[ c$a c�c�[ PRJLc�MOW$c Z�W!XdW�J�c�M�NbX S Z�T�c IJ S Z�TVTRJLP�� � � Z�a
`LM�a�PVT c�J�[ e J�� IJL`Ua$XqNbMOW c�J�[QZsXltZ�`��$J y�� ZxTVa�P��=Z�`LJ�c$J�`LMOW!X�Zl`UX JUTRXmK"Mpc IJU[QNbT IJLJi`LM�KAK"J�Z �!ZlW�Xma$W�J
� Z�apXqJLa$P\NQW�� W$NQJ #�`UJL`LN NbK S [QNQ~�a�J"~�a e YZ�� � � ��[bJ KAZ�W�N S a�[]Z XqJLa$PxJLW!XVPVJ JLW�`UMO[Q[bNQTRNQMOW � TLe J	� MOW�c�PRJ
TVa$P}[QZ TVa�P��=Z�`LJ y � W(M�a$XqPRJ���[]Z [QNbKAN XqJ�� � � JUTRXsNQK S MOT IJLJ\c ZlW�Td[QJ:`kZ�TdTRNQK S [QN
� IJ�M Ya [ e J	� JL` XqJUa�P
JLT�X}a�W�NQc$NQK"JLW�TRNQMOW�W$JL[ � W�J S MOTRT IJUc Z�W!X S Z�Tdc e IJ S Z�NbTVTVJUa�P:# []Z S JLP��GM�PVKAZ�W�`LJ\c$a�PRMOo MlXdc�MONbX:tJ XqPRJ
Z�`U`LJ S X�Z�o�[bJxc ZlW�T�a�W�J S []Z�r�Jsc e MOPRNQJLW!XqZlXqNbMOW�T S [Qa�T&PVJUTRXqPRJLNbW�XVJ y�� e a$XVNQ[QNbTqZlXVNQMOW�c e a�W MOapXqNQ[�j�NQJUW!X
JLW$`LMOPRJsc�NbKANbW�a�JLP�`UJUXRXqJ S []Z�r�J�c enM�PVNQJUW!X�ZlXVNQMOW�T S MOTRTVNQo$[QJLT y�
 enJUTRX S MOa$PV~�a�MON�MOW�`���M�NQTVN Xm[]Z\K"NQW �
NQK"NQTVZlXqNbMOW;c�J�[fenMOPRNQJUW�XqZlXqNbMOW;c�J []Z PRJLc�M�W�c Z�W�`UJ1`UMOKAK"J NQW$c�NQ`UJ c�J S JUP��GMOPRK Z�W$`LJ y � MOa�P"a�W
`LM�K S MOPRXVJLK"JLW!X Zl`L`LJ S X�Zlo�[QJ�c�MOW�W IJl� S [Qa�TA[ enZ�W�rO[bJ�KAZ��pNQKAZ�[ JUTRX S JUXVNbXk� S [Qa�T [QJ PVMOo�M�X S JLapX
M S IJUPVJUPsc ZlW�Tsa$W�J �UMOW�J"PVJUTRXqPRJLNbW�XVJDZ�a$rOKAJUW!X�Z�W!XsZ�NQW$TVN []Z S MO[���jlZ�[QJUW�`LJ\c$a(T���T�X YJLK"J c$JA`UMOK �
KAZ�W�c�J y
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� Z �GMOW�` XqNbMOW?P IJLrONbTVTqZlW�X1[QJ�`LMOK S M�PRXqJUKAJUW!X1c�JUT NQK S IJUc Z�W�`UJLT1c enMOPRc�PVJ � IJLPRM4JUX1c�a S PRJLK"NQJLP
MOPRc�PVJ S JLapX S PVJUW�c�PVJ W enNbK S MOPRXVJ1~�a�JU[Q[QJ �GMOPVK"J NbW�X IJLrOPVZ�o�[bJ y 
 JUXRXqJ rOPVZ�W�c�J KAZ�PRrOJ1c�J1K Z��
W�M�JLa$j�PRJ���o�NQJUW�~�a e IJ X�Z�W!X:a�W ZlXVMOa$XxNQK S MOP�X�Z�W!Xxc�JD[]Z�`LMOK"K ZlW�c�J S Z�P�NQK S IJUc Z�W�`UJ�� �GMOPR`LJ [QJ
`LM�W�`LJ S XqJUa�P YZ2c IJ�� W�NQP�a�W�J;K IJUXV��M�c�J(c e IJUjlZ�[ba ZlXVNQMOW5c�J;`UJLT �GMOW$`UXqNbMOW�T1Z�a�TVTRNxr IJUW IJLPVZ�[QJ�~�a�J
S MOTVTRNQo�[bJ yH
 e JLTRX S MOa�PR~�a�MON�a$W�J Z S�S PVM�`���J o Z�T IJLJ TVa$P�[ e M S XVNQK"NQTqZ XqNQM�WHc$JLT S Z�PVZ�K YJUXqPRJLT S JLapX
W�MOW TRJLa�[bJLK"JLW!X�c IJ XqJUPVK"NQW�JUP�[]Z:j�Zl[QJLa$P�c�JUT S Z�PqZlK YJ XqPVJUT�c�JUT �GMOW�`UXVNQMOW$TL� KAZ�NbT�Z�a$TVTVN�[]Z �GMOPRKAJ
c�JUTA`UMOa�PVo�JLT"c e NQK S IJLc�Z�W�`LJUT y+� [ JLTRXAc�MOW$` S MOTVTRNQo�[bJ c�J c IJ	� W$NQP:c�JLT �GMOW�` XqNbMOW�T\r IJUW IJLPVZ�[QJUTAJ X
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[]ZlNQTVTRJLP}[ e M S XVNQK"NQTqZ XqNQM�W c IJL`UNQc�JUPxc�JATqZ1W Z Xqa�PRJ y � W;`��$MONQTRNbXsc enJ � S PVNbKAJUPs[QZ�`LM�K S MOTqZlW�XVJ c�JUT
NQK S IJUc Z�W�`UJLT � Z�o$NbXqa$JL[Q[bJLK"JLW!X `UMOW�TVNbc IJLP IJLJm`LM�KAK"J�a�W�Jm`UMOW�TRXqZ�W!XqJiTVMOa$T �GM�PVK"J�c e a�W S MO[
�pW tMOKAJ
c�J�c�JLrOP IJ �iZ �OZ�W!X `LM�KAK"J�`LM�J �"`LNbJLW!XqT [bJLT S Z�PVZ�K YJ XqPRJLT YZ�tJUXVPVJ�M S XqNbKANbT IJLT y g&W�J �GMONQT []Z �GMOW�` XqNQM�W
c IJ�� W�NQJl� NQ[�JLT�X�XqMOa�
RMOa�PVT S MOTRTVNbo�[QJAc�J XqPRMOa$j�JLP\a�W�J �GMOPVK"J IJL~�a�N jlZ�[QJUW�XVJ S [ba�T�TRNQK S [QJ"c enZ S P YJUT
[ e MOo�TRJLP�j�Z XqNQM�W c�JUT�`LMOa$PVo�JLT y�� WDMOapXqPVJl�$[QZ}XqPVZ�
RJL` XqMONbPVJijpNbPRXVa�JL[b[QJ IJUX�ZlW�X�a�W�J�JUW!XqP IJUJ�JLW IJU`���JL[bMOW
JLW S MOTVN XqNbMOW � TqZ c IJLPVN j IJLJ���[]Z1j�N XqJLTRTVJ j�NQP�Xqa�JU[Q[QJl� JLT�X"a�W�J NQK S a�[bTVNbMOW yH� W `���MONQTRNbX\c enMOK"JUXRXqPRJ
[ e J	� JUX�c�J�`UJUXVXVJ\NQK S a�[bTVNQM�W�`LZ�P�JU[Q[QJsJLT�X�TVMOa$PV`LJ\c enNbW�TRXqZ�o�NQ[bNbX IJ}J X�W enZ S�S MOP�XqJ�PRNQJLW YZ []Z S JLP��GMOP��
KAZ�W�`LJxrO[QMOo�Z�[QJdc�a T��pT�X YJUKAJl��W�MOa�T�c$MOW�W Z�W!Xd[fenJ � S PVJLTRTVNbMOW r IJLW IJLPqZl[QJxc$JLT�`LM�a�PVo�JLT�c$J\PqZ�Nbc�JLa�P
JUXic enZ�K"MOPRXVNQTRTVJLK"JLW!X
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 M�KAK"JmKAJUW�XVNQMOW$W IJ S [ba�T�� Z�a$XL�$[QJ
`LM�W�XVJ���XqJ S ZlPRXqNb`La�[bNQJUP&c ZlW�T�[QJU~�a$JL[ [bJ S PVM�o�[ YJUKAJsc enM S XqNbKANbTqZlXVNQMOW�JLTRXdc IJ	� W�N Z�K YJUW�J�[bJ�o JUTVMONbW
c�J"c IJUXVJLPRKANbW�JLPsZ�a S P IJLZ�[]Z�o$[QJ:TVN�[QJUTsNbW�c�Nb`LJLTdc�J S JLP��GM�PVKAZ�W�`LJ"c IJU`LPVN XqT}`LN ��� Z�apX S JLapjOJLW!X tJ XqPRJ
M S XVNQK"NQT IJLT ym� Z"K Z�W$N YJLPRJdNQc IJLZ�[QJdc e IJUjlZ�[ba�JLP&[]Z S JUPRXqNbW�JLW$`LJxc$JLT�NbW�c�Nb`LJLTiTVJUPqZ�N X IJ jpNbc�JLK"K"JLW!Xic�J
j�NQTRa Z�[QNbTVJUP `LJLT�NQW�c$NQ`LJUT�TVa�P�c�N
� IJUPVJLW!XVT�NbW�XVJLP�j�Zl[Q[QJUT c�J S Z�PqZlK YJ XqPVJUT�c enNbK S IJLc Z�W$`LJ y�� MOapXqJ	�GM�NQTL��[QZ
jlZ�PVNQZlXqNbMOW c�JUT S Z�PVZ�K YJUXqPRJLTU� Zla1W�MOKxo�PVJdc�J M � c IJ	��W�NQPVZ�NbXia�W�J}� � S JUPVTVa$P��=Z�`UJ YZ�V:c�NQK"JLW$TVNQM�W�TL�
NQK S MOTVTRNQo�[bJ YZ:j�NbTVa Z�[bNQTRJLP y giW�J �GMOPVK"J S [Qa$TiTRNQK S [QJ�KAZ�NbT�PVJ S P IJUTVJLW!XqZlXqN jOJxc$a S MONQW!Xmc�J�j�a�J}c�J
[ e M S XVNQK"NQTVZlXqNbMOWsc$JLT IJL~�a ZlXVNQMOW�T&w ��yb�k�!z JUX�w �$yb� �Oz c�MON XitJUXqPRJma$XqNb[QNQT IJLJ y | JLa��\jOJUPVTVNbMOW�T�TVNbK S [QN�� IJLJLT
c�Jd`LJUT IJU~�a ZlXqNbMOW�TmTVM�W�X IJ j�Zl[Qa IJUJLTmJUXi[QJUT P IJUTVa�[ X�ZlXVT S P IJLTRJLW!X IJUT�c ZlW�Tm[QJLTmTRJL`UXVNQMOW$Ti~�a�N�TRa�Nbj�JLW!X y
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 JUXRXqJ �GMOPRKAJ S JLPVK"JUX c�J�j�NQTRa Z�[QNbTVJUP�[QJUT�TRa�P��=Z�`UJLT JUW ��c�NQK"JLW�TRNQMOW$T `UMOPVPRJLT S MOW�c�Z�W!X�Z�a �xNQW�c�Nb`LJUT
c�J S JLP��GM�PVKAZ�W�`LJ�TVa�Pma�W�NQW!XVJLPRjlZ�[b[QJ&c�J�j�Zl[QJLa$PVT c�J
� � J X � � c�MOW�W IJ y�� W�MOo$TVJLP�jOJ}[QJUT NQW�c�Nb`LJUT
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IJUj IJUW�JLK"JLW!XqT&`kZ�a$TVJLW!X&[]Z�� W c e a�W�J}TVNbK�a�[]Z XqNQM�WTS
�Oyi� JdT���TRX YJLK"JxZ XVXqJUNQW!Xma�W IJUXqZlXmTRXqZ�o�[QJ�JUW S MOTRNbXqNbMOW �pc IJ	� W$N S Z�P []Z\`LM�W�c�NbXVNQMOW
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� yi� e MOPVNbJLW!X�ZlXVNQMOW ��� � � y
� JLT P IJLTVa$[bX�Z XqTDTRMOW!X PVJ S P IJUTVJLW!X IJLT TVMOa�T �GM�PVK"J1c�J rOPVZ S ��Nb~�a�JLT YZla � ��rOa�PVJUT ��yPO � ��yPM � �$y V(J X
��yn� ��`�� Zl~�a$J TVa�P��=Z�`LJ�`LMOPRPVJLT S M�W�c Z�W!X YZ(a$W4NQW�c$NQ`LJ c�J S JUP��GMOPRK Z�W$`LJ y � e NQW!XqJUP S P IJUX�Z XqNQM�W

^�NQrOa$PVJ ��yPO S � S XVNQK"NQTqZ XqNQM�W W�MOW���[QNbW IJkZlNQPVJl�$NbW�c�NQ`UJ�c�J S a�NbTVTVZ�W�`LJ}c�NbTVTVN S IJLJ y

c�JA`LJLTxrOPqZ S ��NQ~�a�JUTxW�MOa$T S JLPVK"JUXsc�J �=Z�NQPRJ"[bJLTsMOo�TVJUPRjlZlXVNQMOW�T}TVa$NbjlZ�W!XqJUT y � MOapX�c enZ�o�MOPVc � [QJUT
TVa$P��=Z�`UJLTDTRJLK�o�[bJLW!X JUW0r IJLW IJUPqZ�[&Z�TRTVJ � `UMOW!XqNbW�a$JLT S MOa�PATVJLP�j�NQP c$J TVa�P��=Z�`LJUTDc e M S XVNQK"NQTqZ XqNQM�W y
� W PVJLKAZ�PR~�a$J�XVMOa$XVJ	�GMONbT�~�a�J�[]Z	�LM�W�J�PVJ S P IJLTRJLW!X�ZlW�X a�W `LMOa$PRX:XqJUK S T\c$J T�X�Z�o$NQ[QN X IJAc Z�W�T:[QJ
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^�NbrOa�PVJ �$yPM S � S XVNQK"NQTVZlXqNbMOW W�M�W ��[bNQW IJLZ�NQPRJ���NQW�c�Nb`LJ�c�J �GMOPR`LJ YZ\[ e NQK S Z�` X y

rOPVZ S ��Nb~�a$J�c�J�[QZ S a�NbTVTVZ�W�`LJ�K"M �OJUW�W�J�c�NbTVTRN S IJUJ�`LMOK S MOPRXVJ�a�W rOPVZ�W�cDW$MOK�o�PRJ�c�J�TRMOKAK"JUXVT�J X
jlZ�[Q[ IJLJUTL�_PVJUW�c Z�W!X&[ e M S XqNbKANbTqZlXVNQMOW c�Jx`UJUXVXVJx`LZ�PqZ�` X IJUPVNQT�XqNb~�a$Jsc�N �"`LNQ[bJ S P YJUT�c�J}[]Z��LM�W�J YZ"� Z�a$XVJ
S JLP��GM�PVKAZ�W�`LJ y2� e a$XqNb[QNbTqZlXVNQMOW;c$J S ZlTAc e NbX IJLPVZlXqNbMOW S [Qa$T S JUXVNbXVT"JUTRX YZH`UMOW�TRNQc IJUPVJLP"c Z�W$TA`UJUXVXVJ
P IJUrONQM�W}c enNbW�X IJLPLtJUX y � Ws`UMOW�TRXqZlXqJ�Z�a$TVTVN�~�a�J�[QJUT �UMOW�JUT c�J�jlZ�[QJUa�PVT Z�TRTVM�`LN IJLJLT YZ a�Wx`UMOK S MOP�XqJUKAJUW�X
c IJUTVNQPVZ�o�[bJ&c�a T���TRX YJLK"J�TVJ&TVN Xqa�JUW�X�c Z�W�T�[]Z}K�tJUKAJmP IJUrONQM�W S MOa�P�[QJLT � NbW�c�Nb`LJLT�c�J S JUP��GMOPRK Z�W$`LJ y

 JL`UN NbK S [QNQ~�a�J�~�a ena�W1T���TRX YJLK"JxTVJ}TRXqZ�o�Nb[QNQTVZ�W!XmPqZ S NQc�JUKAJUW�X�Z�a�PVZAZla�TVTRN a�W$J �GMOPR`LJ YZ"[fenNbK S Z�`UX
K"NQW�NbK Z�[bJ��_a�W �=Z�NQo$[QJxc IJ S Z�TRTVJUKAJUW�XsJUXda$W�J:MOPVNbJLW!X�ZlXVNQMOW1K Z��pNbK Z�[bJsTVZlXqNbT��=Z�NbTqZ�W!XVT y giWH`��$MON
�
c�J S ZlPqZ�K YJUXVPVJLT�c enNbK S IJLc Z�W$`LJ�M S XqNQKAZ�a � �=ZkjOM�PVNQTRJLPVZDa�W `LMOK S MOPRXVJLK"JLW!XdZ S�S PVM S PRN IJ}jpNbT�� YZ���j�NQT
XqM�a�TD[QJUTD`LPRNbX YJLPVJUT y 
 JUXRXqJ P IJLrONbMOW4c�J ��Z�a$XqJ S JLP��GMOPVKAZ�W�`UJ1JUTRX Z�a�TRTVN�o$NQJLW2NQTVM�[ IJLJ�JUX S JUXVNbXVJ
`LM�K S ZlP IJLJ&Z�aAPVJLT�XqJ�c$JLT�TRa�P��=Zl`LJLT y�� JUT�P IJLrONbMOW�T�c e NQW!X IJUPLtJUX�TVMOW!X�c�MOW�W IJUJLT�c�Z�W�T�ZlaAX�Zlo�[QJLZ�a �$y � y
g&W$J Z�apXqPVJ:MOo$TVJLP�jlZlXqNbMOW�NbW!X IJLPRJLTRTqZ�W!XqJ YZ TVMOa�[bNQrOW$JLP�JLT�Xx~�a�J"[QJUTd`LMOW�T�X�Z�W!XVJLTxc enNbK S IJUc Z�W�`UJ:JLW
PqZlNQc�JUa�P�JUX:JUW Z�KAM�PRXqNbTVTRJLK"JLW!X\W�MOa$T"c$MOW�W Z�W!X:a�W$J o MOW$W�J S JUP��GMOPRK ZlW�`LJ TRJDXqPVM�a$jOJUW�X"c ZlW�T
[]Z:K�tJLK"JsP IJLrONbMOW y&
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RJU`UXVMONQPRJ S [ba�T}TVMOa S [QJ��
a�W S MO[
�pW tMOKAJ}c�Jsc�JLrOP IJxXqPRMONQTU� S Z�P&J �pJLK S [QJl� P YJUrO[QJsJLW S Z�PRXVNQJ}`LJ S PRMOo�[ YJLK"J yi� Z `kZ�a$TVJ S PRNQW �
`LN S Z�[bJsc�Jx`LJUXRXqJ�NbW�TRXqZ�o�Nb[QNbX IJd[]ZlXVJLW!XqJsJLTRX�XqMOa$XVJ	�GMONbT�c�M�W�W IJLJ S Z�P�[fenMOo$TVJLP�jlZlXqNbMOW1~�a Z�[bNbXqZlXqN jOJ}c�a
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� M�a�P�`UJ �=ZlNQPVJl��MOW.a$XqNb[QNQTRJ c�JUT1`LM�a�PVo�JLT�c enNbK S IJLc Z�W$`LJLT JLW.PqZ�Nbc�JLa$P J X1JUW�Z�K"MOP�XqNQTRTVJUKAJUW�X
NQc$JLW!XqNb~�a$JLT
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� WsPRJLKAZ�PV~�a�J�~�a�J�`LJUXRXqJ �GMOPVK"J `LMOW!XVNQJLW!X � S Z�PqZ�K YJUXVPVJUTL� PVJLW$c Z�W!X�[QZ�jpNbTVa Zl[QNQTVZlXqNbMOW�NQK S MOTVTRNQo�[bJ y
� e IJ jlZ�[Qa Z XqNQM�WDc�J�`LJ XVXVJ �GMOPVK"J�c e NQK S IJLc�Z�W�`LJ�JUTRXmJ�� JU`UXqa IJLJdJLW ���$Z�W!Xia�W�J�c�JUT�jlZ�PVNQZ�o�[QJUT�JUX�JLW
c IJ XqJLPRKANbW Z�W!X�[]Z �UMOW�Jic�JLT�c�JLa��:j�ZlPVN]Zlo�[QJUT PVJUTRX�ZlW�XVJLT S MOa$P�[bJLTR~�a$JL[Q[bJLT�[QJUT NQW�c$NQ`LJUT�TVMOW!X�Z�`L`UJ S X��
Z�o�[bJLT y�
 JUXVXVJ S PVM�` IJUc�a�PRJ�JLT�XmP IJ S IJUX IJUJ S M�a�P�c�N
� IJUPVJLW!XVJLT�jlZ�[QJUa�PVT y�� JLT�NbW�XVJLP�j�Zl[Q[QJUT�a$XVNQ[bNQT IJUT�TRMOW!X
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� � � �4N$y&� W ���pJ � � JUX�MOW �=Z�N X&jlZ�PRNQJUP � � JUX � � yi| JLa�� �=Z�N XqTmNQW!X IJLPVJUTVTVZ�W!XqTIJLK"JLPRrOJLW!X c$J�[ e MOo�TRJLPRjlZlXVNQMOWAc�J�`UJLT NQK S IJUc Z�W�`UJLT y�� PRJLK"N YJLPRJLK"JLW!Xk�pMOW `LM�W�TRXqZlXqJ�~�a�J�[QJLT �LMOW�JUT
M Ya0[QJ1T���TRX YJLK"JHJUW!XqPVJ �=Z�`UNQ[bJLK"JLW!X JLW8NbW�TRXqZ�o�NQ[bNbX IJ�`UMOPVPRJLT S MOW�c.Z�a � S J XqN XqJLTDjlZ�[bJLa�PRT c�J � � y

 MOK"KAJ�Z�KAJUW IJ S [ba�T � Z�a$XL� [QJUT�j�Zl[QJLa$PVT c e NQK S IJLc�Z�W�`LJ�M � PVZ�W!Xma�W�Jdo M�W�W�J S JUP��GMOPRK ZlW�`LJ�TRMOW!X
�=Z�Nbo�[QJUT�JLW;PVZ�NQc�JUa�PdJUXsJLW(Z�KAM�PRXqNbTVTRJLK"JLW!X y � e IJUXqZlXsc ena$W(T���T�X YJLK"J JUTRXsc�NbX}T�X�Z�o�[bJA[bMOPVTR~�a�JATVZ
j�NbXVJLTVTRJsJ X�TRMOW�Z�`L` IJL[ IJUPqZlXVNQMOW�TRMOW!X�W�a�[b[QJLT y�| ZlW�Tm`LJLTi`LM�W�c�NbXVNQMOW$TL� `LM�W�TVNbc IJLPRMOW�Tma�W�J S JUPRXVa�PVo Z��
XqNbMOW�JLW�j�NbXqJUTVTRJsZlW�rOa�[QZ�NQPRJ�� �� y�� Z:`UMOa�PRo Jdc e NQK S IJLc�Z�W�`LJdJUW1Z�K"MOP�XqNQTRTVJUKAJUW�XmTRJLPVZ
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� W�[bNQW IJLZ�PVNbTqZ�W!XmZla$XqMOa$P c�a S MONbW�Xmc$J}T�X�Z�o$NQ[QN X IJ �� � N � MOW�MOo$XVNQJUW�Xm[fenNbK S IJLc Z�W$`LJ
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� J�XqJLPRKAJdc�M�KANbW Z�W!Xm[ enZ�K"MOPRXVNQTVTRJLK"JLW!X c�a T���T�X YJLK"J}JLTRX&c�MOW$` � � y�� N�`LJ XVXqJdjlZ�PVNQZ�o�[bJ S M�TVT YJUc�J
a�W�J jlZ�[bJLa�P\TUehZ S$S PVM�`�� Z�W!X"c�J � IJUPVM���[QJDT��pT�X YJUKAJ JLT�XATRa�
RJUX YZ [ e NQW$TRX�Zlo�NQ[bNbX IJl� [ enZ�K"MOPRXVNQTRTVJLK"JLW!X
W e IJUXqZ�W!X S ZlTATRa �"TqZ�W!X S MOa�P:c�NbTVTVN S JUP:[ e IJLW�JUPVrONbJ�ZlTVTVM�`LN IJLJ YZH[QZ S JLP�Xqa�PRo ZlXVNQMOW y2� ehZ�T S JU`UXA`L[ IJ
c�JH[]Z�`LM�a�PVo�J'c ehZlKAMOP�XqNbTVTVJUKAJUW!X S PVM�`La�PVZ�W!X�a$W�J�o�MOW�W$JHPRMOo�a�T�XqJUTVTVJ�JLW.`LMOW!X�Zl`UX�JLTRX c�M�W�`
~�a�J [fenM�PVc�MOW$W IJLJ YZ�[ e MOPRNQrONbW�J\TVMON Xx[QZ S [Qa�T IJL[QJ j IJLJ S MOTRTVNQo$[QJ y�� S�S [QNb~�a IJ Zla ��NQW�c�Nb`LJUTsMOo$TVJLP�j IJLT
JLW2M S XqNbKANbTqZlXVNQMOW ��`UJ1`LPRNbX YJLPVJ�TVa�PA[ enZ�K"MOPRXVNQTVTRJLK"JLW!X"c�NQK"NQW�a�J []Z S JLP��GM�PVKAZ�W�`LJ c�a0T��pT�X YJUKAJ y
� [ �=Z�a$XxXVPVMOapjOJLPxa�W�`LMOK S PRMOKANbTdMOa;J�� S [bMOPVJUP�a�W�J Z�a$XVPVJ �GMOPRKAJ"c e NQK S IJLc�Z�W�`LJ y � Z1TRJL`LM�W�c�J
MOo�TRJLP�j�Z XqNQM�W?Z XqPqZlNbX YZ+[QZ �GMOW�`UXVNQMOW5c�JH[ enZ�T S JL` X1W$MOW ��[bNQW IJLZ�NQPRJ c�JUT1NQK S IJUc Z�W�`UJLT y � MOPRT�c�J



�KN
TVNbK�a�[QZlXqNbMOW�T ZkjOJU`�[bJLT�NQK S IJLc�Z�W�`LJUT�Z �OZ�W!X�[QZ �GM�PVK"J ~�a�Z�c�PqZ XqNQ~�a�Jir IJUW IJLPVZ�[QJl��Nb[��Ga$X�MOo�TRJLP�j IJ&~�a�J
[QJUT NQK S IJLc�Z�W�`LJUT JLW PqZ�Nbc�JLa$P�c�MOW�W�Z�W!X&a$W o�MOW�`LM�K S MOPRXVJLK"JLW!X TRMOW!X&W IJLr!ZlXVNbj�JLT YZ ��� N$y giW�J
PqZlNQc�JUa�P�W IJLr!Z XqNbj�J�`kZ�a�TRJ�a�W$J �GMOPR`LJ�c�J�PqZ S$S JU[!NQW!jOJUPVTVJl� �GMOPR`LJ�jpNbTqZ�W!X YZiZ�a�rOK"JLW!XqJUP�[ e MOPVNbJLW!X�ZlXVNQMOW
Z � W ~�a�Jx[ e NQK S Z�`UX&TVJ S PVM�c�a�NbTVJ YZ a$W'Z�W�rO[bJxTVJ\PVZ S�S PRMp`���Z�W!X�c�J � � # S [Qa$T�[ enZ�W�r�[QJ}JLTRX S P YJLT�c�J
`LJ XVXVJ�[QNbKAN XqJl� S [ba�T�[bJmT���TRX YJLK"J�JLT�X S JLP��GMOPVKAZ�W!X y 
 MOKAK"JmKAJUW!XqNQM�W�W IJ S [Qa�T�� Zla$Xk��[ e NQK S IJLc�Z�W�`LJ
S JLa$XHtJUXVPVJ `UMOW�TVNbc IJLP IJLJH`LMOK"K"J [QNbW IJkZ�NbPVJ�[QMOPRT c�J [ e NQK S Z�` X yF� J PutMO[QJ S PRJLK"NQJUPDc�J'[]Z �GMOPRKAJ
W�MOW���[QNbW IJkZlNQPVJ JLT�X c�MOW$` c enM�PVNQJUW!XqJLP [QJ1KAZ�W�N S a�[QZlXqJUa�P Zlc IJL~�a ZlXVJLK"JLW!Xk� �=Z�`UXVJLa�P c IJUXVJLPVK"NQW�Z�W!X
c Z�W$T�[]Z S JLP��GMOPVKAZ�W�`UJxc�J\`UJ\c�JLPRW�NQJUP y}� W S [Qa�T�c�J\PVJUW��GMOPV`UNQP&[ e a$XqNb[QNQTVZlXqNbMOW�c e a�W�J\NQK S IJUc Z�W�`UJ
[QNbW IJkZlNQPVJ�JLW\PVZ�NQc$JLa�PU�O`LJ XVXqJ M�o�TVJUPRjlZlXqNbMOW�j�NQJUW�X c IJLK"MOW!XqPRJLP []ZirOPqZlW�c�J NQW � a�JLW$`LJ ~�a�J S MOTVT YJLc�J [QZ
XqPVZ�
RJL` XqMONbPVJdj�NQPRXVa�JL[b[QJdTVa$P�[]Z S JUP��GMOPRK ZlW�`LJ}c�a T��pT�X YJUKAJl� [ enZ�W�rO[bJ}Z�a�~�a�JL[ TVJ S PVM�c�a�N X&[fenNbK S Z�`UX
K"Mpc�N
�_Z�W!Xmc�PVZ�K Z XqNQ~�a�JUKAJUW!Xm[]Z S JUP��GMOPRK Z�W$`LJ y�� JLTiP IJLTRa�[bXqZlXqTic�J}[]Z � rOa$PVJ ��yb��� S PRM jpNbJLW�W$JLW!X
c e a�W�JdTVNbK�a�[QZlXqNbMOW J�� JU`UXqa IJLJsZ j�JL`}[QJUT K�tJUKAJUT `LMOW�c$NbXqNbMOW�T�~�a�Jd[fenJ �$JUK S [QJ S P IJL` IJUc�JLW!XL��J �p`LJ S X IJ
~�a�J [fenMOPRNQJUW�XqZlXqNbMOW Z�a4K"MOK"JLW!X c$a0`LMOW!X�Zl`UXDJUTRX S [Qa�T S J XqNbXVJ y5� `LNf��[QJ�`LMOW!X�Zl`UXDTUenJ�� JU`UXVa�J YZ

^ NQrOa�PRJ ��y �O� S � K S Z�`UXiZkj�JL`}NQK S IJLc ZlW�`LJ�M S XqNQKAZ�[bJ���� � N��PO �	��
 y
� � N �QO Z�a [bNQJUa c�J � � �	�b�Oyx	 tJUKAJ\TRN [QJxXVJLK S T�c�J\T�X�Z�o�Nb[QNbTqZlXVNQMOW JLT�X}Z�TVTRJ �:`LMOa$PRXk��J Xd~�a�J
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[]Z T�X�Z�o$NQ[QN X IJDr�[QMOo Zl[QJ c$a+T��pT�X YJUKAJ W e JLTRX S ZlT"`UMOK S PVMOK"NQTRJ�� [QZ �GM�PV`LJ YZ [fenNbK S Zl`UX\Z S [ba�T\~�a�J
c�MOa$o�[ IJ�J X�MOW'MOo�TRJLP�jOJ:a�W o�PRNQT�c�J\`UMOW!X�Z�` X y}� [ �=Z�apX�c�MOW�`\J � S [QMON XqJUP�[ enZ�T S JU`UXdPVJUc�MOW�c�Z�W!Xdc�a
T���T�X YJLK"JdZ�a$XqZ�W!X ~�a�J�[bJLT�`UMOW!XqPqZlNQW!XqJUT S � ��TVNQ~�a�JUTmTVa�P�[fenJ�� JU`UXVJLa�P W�M�a�T�[QJ S JUPVK"JUXRXqJLW!X YZs[ enZ�NQc�J
c�J\[QZAXqPVZ�
RJL` XqMONbPVJxj�NQP�Xqa�JU[Q[bJ���`LJ\~�a�N [QZ�NQTRTVJ S P IJUj�MONQP�[QZ S MOTVTRNQo�Nb[QNbX IJdc ena$W�J��GMOPVK"Jxc e NQK S IJUc Z�W�`UJ
S [ba�T TVNbK S [bJ y�� W�TVJ�XVMOa�PRW�J�jOJLPRTm[ enZ�W Z�[
�pTRJ�JLW ��c�NQK"JLW$TVNQM�W�TL�$Z�W Z�[
�pTRJ�o Z�T IJLJdTVa�Pma�W�K"Mpc YJL[QJ
[QNbW IJkZlNQPVJ&c�a T���TRX YJLK"JxZ ��W�c e IJL[QZ�o�MOPVJUP TVa�Pm`LJ XVXVJ S JLPRT S JL` XqNbj�Jsc enNbK S IJUc Z�W�`UJd[QNQW IJkZ�NbPVJ y
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 J'`�� Z S N XqPRJ S P IJLTRJLW!XqJ�a�W�J'K IJUXq�$Mpc�J c$JHc IJUXqJUPVK"NQW Z XqNQM�W0c�JLT NQK S IJLc�Z�W�`LJUT `LMOW$TVNQc IJLPqZlW�X�[QJ
T���T�X YJLK"JHc���W Z�K"NQ~�a�J IJL~�a�N j�Zl[QJLW!X�c ZlW�T�a�W?`UMOW!XqJ���XVJ 
Ra�T�XqN
�_Z�W!X�[ e a$XqNb[QNbTqZlXVNQMOW+c ena$W.K"Mpc YJL[QJ
[QNbW IJkZlNQPVJ y � W:`LM�KAK"JLW�`UJ XqMOa$X�c ehZ�o�MOPRc S ZlP c IJ	� W$NQP�[QJUT `LMOW�c$NbXqNbMOW�T S MOa�P�[QJUTV~�a�JU[Q[QJUT [QJ K"Mpc YJL[QJ
[QNbW IJkZlNQPVJ:JUTRX\Z S�S [QNb`kZ�o$[QJ y�
 J XVXqJ K IJ Xq��M�c�J:jpNbTqZ�W!X YZ1c IJUXVJLPRKANbW�JLP}[QJUTxNQK S IJUc Z�W�`UJLTxM S XqNbK Z�[bJLT
S MOa�P�a�W TRa�Nbj�N�c�J&`UMOW!XqMOa$PL�$M�W c�MON X�MOo�TVJUPRj�JLP�[bJiT���TRX YJUKAJ�c Z�W�T�a�W�JiTVNbXVa ZlXVNQMOW"PVJ S P IJUTVJLW!XqZlXqN jOJ
c�a:`LM�K S MOPRXVJLK"JLW!X�PVJU~�a�NQT S MOa�P `LJ XVXVJmX tZ�`���J y � JiK"M�c YJL[bJ�[QNbW IJkZlNQPVJ�JLT�X�JUW�TVa$NbXqJ S P IJLTRJLW!X IJl�$Z�NbW�TVN
~�a�Jd[]Z�K IJUXV��Mpc$J�c enM S XqNbKANbTqZlXVNQMOW ��`LJUW!XqP IJUJxZla$XqMOa$P c�J�[]Z�T IJL[QJU`UXVNQMOW�c�J S tMO[bJLT y�� JdT��pT�X YJUKAJdJLT�X
JLW$TVa�N XqJ:TVNbK�a�[ IJl� c enZ�o�MOPVc c ZlW�Td[]ZDc�NbPVJL` XqNbMOW W�MOPRK Z�[bJ YZ []ZDTRa�P��=Zl`LJ�� S a$NQT�c Z�W$T�a�W�JUT S Zl`LJ YZ
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��c�NbKAJUW�TVNbMOW�TU� c IJUKAM�W�XVPqZ�W!Xx[QJ"`LMOK S M�PRXqJUKAJUW!X�c�a;PRMOo�M�Xxc�Z�W�Tx[bJLTsc�NQPRJL`UXVNQMOW$TsW�M�PVKAZ�[QJUTsJ X
X�ZlW�rOJLW!XVNQJL[b[QJUT�c�J}[ e JLT S Z�`LJ ��TVa$P��=Z�`UJ y
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� [�W enJUTRX JUW r IJLW IJLPqZl[ S ZlT S MOTVTRNQo�[bJ�c e IJUXVa�c�NQJUP�[QZsc���W Z�K"NQ~�a�J&c e a�WDKAZ�W�N S a�[]ZlXVJLa�P YZx[fehZlNQc�Jmc e a�W
K"Mpc YJU[QJ [bNQW IJLZ�NQPRJ y � J�rOPVZ�W�c}JLT S Z�`LJ�c�J�XVPqZkjlZ�NQ[!c�Z�W�T [QJL~�a�JU[�[QJ�PVMOo�M�X IJUj�MO[Qa�J �=Z�N X�~�a enMOWsW�J S JLapX
T S IJL`LN
� JLP�a$W IJ X�ZlX�c e IJU~�a$NQ[QNbo�PVJxZ�a$XVMOa�P�c�a�~�a�JU[ [QJs[QNQW IJkZ�PRNQTVJUP y}� JLT�XVJL`���W�Nb~�a�JLT}c�J\`LM�KAKAZ�W�c�J
�=Z�NbTqZ�W!X}Z S�S JL[ YZ�[]Z [bNQW IJLZ�PVNbTqZlXVNQMOW J XsZ�a�c IJL`LM�a S []ZlrOJ S Z�[Q[bNQJUW�X YZ�`UJ S PVMOo�[ YJLK"J\JLWHJ�� S PRNQKAZ�W!X
[QJUT IJL~�a ZlXVNQMOW$T�JLW'o�MOa�`L[bJ��GJLPRK IJUJ�TVM�a�Tda�W�J �GMOPRKAJs[QNQW IJkZ�NbPVJ yd� ZDc���W ZlKANb~�a$J IJL~�a�NbjlZ�[bJLW!XqJxc�J
[ enZ�[brOMOPVN Xq��K"Jxc$J"[QZ `LMOK"K ZlW�c�J S Z�PdNQK S IJUc Z�W�`UJ:XVJL[b[QJ\~�a�J S PVM S MOT IJLJ"JLWH[QNbXRX IJUPqZlXVa�PVJ\NbK S MOTVJ
JL[b[QJ�Z�a�TVTRN a�W�J�c���W Z�K"NQ~�a�J IJL~�a�N jlZ�[QJUW�XVJ�[bNQW IJLZ�NQPRJ�Z�a PRMOo�M�X y�
 J�W enJUTRX XqM�a$XqJ��GMONQT S Z�T [QJ&`kZ�T�c�J
[]ZAc���W Z�K"NQ~�a�JxNbK S []Z�W!X IJUJxc ZlW�T�`LJ XVXVJ IJUXqa$c�J y}� J�`LM�a S []ZlrOJxc�a c$JLrOP IJ�c�J\[QNbo JUPRX IJsPRJLc�MOW$c Z�W!X
ZkjOJU` `LJU[Qa�NiW�MOPRK Z�[ YZH[]Z�TRa�P��=Zl`LJ1NbW!XqPVM�c�a�N X"c�JLT XVJLPRKAJUT W�MOW���[QNbW IJkZlNQPVJUT:c Z�W�TA[QJLT IJL~�a ZlXVNQMOW$T
c IJU`LPVN jlZ�W!X&[bJ�`LMOK S MOPRXVJLK"JLW!Xmc�a T���TRX YJLK"J}PRJLc�M�W�c Z�W!Xk� S P IJLTRJLW!X IJUJLT�Zla�`�� Z S NbXVPVJ � y
� MOa$P IJUXVa�c�NbJLPd`LJ"T���TRX YJLK"J [bNQW IJLZ�PVNbT IJ���M�W�c�M�NbX IJUXqZ�o�[QNbP�[QJUTs`UMOW�c�N XqNbMOW�T�c e M S IJUPqZlXVNQMOW�TdW�M�a�T

S JLPVK"JUXRX�Z�W!X&c�J�T S IJL`UN�� JUP�a�W1j�JL` XqJLa$P�c e IJ X�ZlX YZ [fe IJU~�a$NQ[QNbo�PVJ y � M�a�P�[bJLT�o�JLTRMONQW$T�T S IJL`LN
� ~�a�JLT�c�J
`LJ XVXVJ Z�W�Z�[���TVJ:c�J"TVa$Nbj�N c�J"`LMOW!XqM�a�PdJ�� S M�T IJ"c Z�W�T}[]Z TVJU`UXVNQMOW�� y �Oy ��� `UJLT}`LMOW$c�NbXVNQMOW�T�c$MONbj�JLW!X
c IJU`LPVNbPVJ [bJ�`LMOK S MOPRXVJLK"JLW!X c�a:T���T�X YJLK"JmTVJmc IJ S []Z �`LZ�W!X�TVa�P a$W�JmTVa�P��=Z�`LJ JUWAr!ZlPVc Z�W!X a$W"`UMOW!X�Z�` X
JUX�a$W�J �GMOPV`UJ c enNbW!X IJLPVZ�`UXVNQMOW0`UMOW�T�X�Z�W!XqJ y�� Z�X tZ�`���J'c e NQW!X IJUPLtJ X IJ X�Z�W!X�o�Nbc�NQK"JLW$TVNQM�W�W�JL[b[QJl� a�W
XqPRMONQTRN YJUKAJ�c�JLrOP IJ c�Jm[QNbo JUPRX IJ�c�MON XmtJUXVPVJ NQW$`L[Qa$T c Z�W�T�[bJ�KAM�c YJU[QJ y � J `LMOK S MOPRXVJLK"JLW!X c�a"T���TRX YJLK"J
IJL~�a�N jlZ�[QJUW�X�JUTRX�KAZ�NQW!XVJLW Z�W!X c IJL`LPRNbX�c ZlW�T XqPRMONQT c$NQPVJU`UXVNQMOW�T S [QZ�c�NbPVJL` XqNbMOW\W�MOPRK Z�[bJ YZ�[QZ�TVa�P��=Z�`LJl�
[]Z�c$NQPVJU`UXVNQMOW�X�ZlW�rOJLW!XVNQJL[b[QJ YZ [QZ�TVa�P��=Z�`LJ�JUX []Z�c$NQPVJU`UXVNQMOW�PRJLc�MOW$c Z�W!XqJ y � enJUT S Z�`UJ S Z�PRXVNQ`La$[QNQJUP c ZlW�T
[QJU~�a�JL[�TVMOW!Xxc IJ	� W$NQJLTs[QJUTsc�NbPVJU`UXqNbMOW�TdW�MOa$T S JLPVK"JUXsc�J"XqPqZlNbXqJUPd[QJ S PVMOo$[ YJLK"J:JLW;NbTVMO[QZ�W!X}c�JLa �
c�JUrOP IJUT&c�Jd[bNQo�JLPRX IJ��pTVMON Xm[]Z�c�NbPVJL` XqNbMOW�W�MOPVKAZ�[bJ�JUXm[QZ:c$NQPVJU`UXVNQMOW PRJLc�MOW$c Z�W!XqJ y


 MOW�TRNQc IJUPVMOW�T�[bJxT��pT�X YJUKAJ\JUW `LMOW!X�Zl`UXdZkjOJU`\a�W�J�TRa�P��=Zl`LJ���J�� JU`UXVa Z�W!X�a�W c IJ S []Zl`LJLK"JLW!X 
 	
XqM�a$X�JUW�r!Z�PVc�Z�W!X\TVMOW(MOPVNbJLW!X�ZlXVNQMOW�`LMOW$TRX�ZlW�XVJ yH� � S PVNbK IJAJLW�`LM�MOPRc�MOW�W IJUJLT�`LZ�PRX IJLTRNQJLW$W�JLTU��`UJ
c IJ S []Z�`UJLK"JLW!X TRJ�c IJL`UMOK S MOTRJ�JLW c$JLa �Dc IJ S [QZ�`LJUKAJUW!XqT�MOP�Xq��M�rOMOW Z�a�� 
 � JUX 
 � y | ZlW�T�[fenJUT S Z�`UJ
TVa$P��=Z�`UJ�� [QJ c IJ S []Z�`UJLK"JLW!XATLe J�� S PVNbKAJ TVJU[QMOW+[QJUTAc�NbPVJU`UXqNbMOW�T"W�MOPRK Z�[bJLT:JUX"X�ZlW�rOJLW!XVNQJL[b[QJUT y0� W
[ enZ�o�TRJLW�`UJ c�J �GPVNb`UXVNQMOW ��[QJ c IJ S [QZ�`LJUKAJUW�X\XqZ�W�rOJUW!XqNQJU[�`UMOW�TRXVNbXVa�JD[]Z c$NQPVJU`UXVNQMOW;`UMOK"K Z�W$c IJLJAJLW
S MOTVN XqNQM�W S a�PVJ y�� JiKAZ�W�N S a�[QZlXqJUa�P W�J �=Z�N X�~�a$J&TRa�Nbj�PVJma�W$JiXVPqZ�
RJU`UXqM�NQPVJmc IJ�� W�NbJ S Z�P�[]Z S M�TVNbXVNQMOW



���
c�J\[QZDTVa�P��=Z�`LJ YZ `�� Z�~�a�J S MONQW!X y Y� [fenM S$S MOT IJ���[QZDc�NQPRJL`UXVNQMOW1W�MOPVKAZ�[bJxPVJ S P IJUTVJUW�XVJA[QZDc�NQPRJL` XqNQM�W
TVJU[QMOW []Zl~�a$JL[Q[bJ�[QJ�K ZlW�N S a$[]ZlXVJLa�P�c$MONbX tJUXVPVJ `LMOK"KAZ�W�c IJ�JLW �GMOPV`UJ S a�PVJ y0� JLT `���Z�W�rOJUKAJUW�XVT
c�J S M�TVNbXVNQMOW�c ZlW�T&`UJUXRXqJxc$NQPVJU`UXVNQMOW Z�rONbPVMOW!Xmc�NbPVJU`UXqJUKAJUW!X�TRa�P&[bJdT���TRX YJLK"J IJL~�a�N jlZ�[QJUW�XL� �GMOP �`LZ�W!X
`LJ"c�JUPVW�NbJLP YZ TRa�Nbj�PRJA[bJ"K"MOa$j�JLK"JLW!X}c�J � jlZ J Xsj�NQJUW!X � c�JA[QZ TVa�P��=Z�`LJ"c Z�W�T}`LJ XVXVJAc�NbPVJU`UXqNbMOW y

 e JLTRX S MOa�PR~�a$MON�MOW8`���M�NQTVN XDc e NQK S MOTVJUP []Z;c �pW�Z�KANb~�a�J IJL~�a�N jlZ�[QJUW�XVJ c e a�W8T���TRX YJLK"J'K Z�TRTVJ �
Z�K"MOPRXVNQTRTVJLa$P���PRJLTRTVMOP�X&[bNQW IJLZ�NQPRJ�c ZlW�T&[QZ\c�NQPRJL`UXVNQMOWDXqZ�W�rOJUW!XqNQJU[Q[bJ���J X&[QZ\c���W Z�K"NQ~�a�JdPVJUc�MOW�c ZlW�XVJ
c�a S PVM�o�[ YJUKAJ S P IJL` IJLc�JUW�X�c Z�W�T�[]Z�c$NQPVJU`UXVNQMOW:W�MOPRK Zl[QJ YZd[]Z�TVa$P��=Z�`UJ y � e IJUX�Z X�c e IJU~�a$NQ[QNbo�PVJmZla$XqMOa$P
c�a�~�a�JU[&[QZ c���W Z�K"NQ~�a�J Z S�S ZlPVJLW!XVJ1c�a PVMOo�M�X"c Z�W$TA[QZ'c$NQPVJU`UXVNQMOW W�MOPRK Zl[QJ YZ'[]Z TVa�P��=Z�`LJ JLT�X
[QNbW IJkZlPVNQT IJLJAJLTRX:c$MOW�` `LJU[Qa�N�M Ya�[QJAT���TRX YJLK"J IJU~�a�NbjlZ�[bJLW!X\c�J [QZ � rOa�PRJ � yPO Z S�S [bNQ~�a�JDa�W$J �GMOPV`UJ
c e NQW!X IJUPqZ�` XqNbMOW `LMOW�T�X�Z�W!XVJ�0 � 	��&TqZ�W�T"K"MOa$jOJUKAJUW!X y4� Z jlZ�PVNQZlXqNbMOW�c�J []Z TVa$P��=Z�`UJ�c ZlW�T:[]Z c�N
�
PVJU`UXVNQMOW;W$MOPVKAZ�[QJ"JLT�X�XqPVZ�c�a�N XqJ S Z�Pxa$W�`�� Z�W�rOJUKAJUW!X\c�J S MOTVN XqNbMOW(c�J []Z�TRa�P��=Zl`LJ���K"Mpc$N��_Z�W!X
[QJ\j�JL`UXVJLa�Psc e IJUX�Z X YZ�[ e IJL~�a�Nb[QNbo�PVJ�c$a(T���T�X YJLK"J y 
 JAc�JUPVW�NbJLPd`���JUPV`���JUPqZ Z�[bMOPVT YZ ZlXVXVJLNbW�c�PVJ:TRMOW
W�MOapjOJL[ IJUXqZlXiTRXqZ�o�[QJdJUW1P IJLZ�
Ra�T�X�Z�W!X�TVZ S MOTVN XqNbMOW JUX&TVMOW�MOPVNbJLW!X�Z XqNQM�W JLW �GM�W�`UXVNQMOW c�a1W$MOa$jOJLZ�a
S MONQW!X:c�J�TRXqZ�o�Nb[QNbX IJ y 
 J TVM�W�X"[bJLT:`kZ�PVZ�`UX IJLPRNQTRXVNQ~�a�JUT"c$J `UJ�P IJkZ�
Ra$TRXqJUKAJUW!X ~�a�N c IJ�� W�NbTVTVJUW!XD[QJ
`LM�K S MOPRXVJLK"JLW!X�c�a"T���TRX YJLK"J&[bMOPVT c$aATRa�Nbj�N_c�Jm`LMOW!XVMOa�P�JUX�~�a e MOWA`��$JLPV`��$J YZ�M S XqNbKANbTVJUP YZ�[ enZ�NQc�J
c�JUT&NbK S IJUc Z�W�`UJLTmZ S$S PVM S PVN IJUJLT y
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� JAT���TRX YJUKAJ IJUXVa�c�N IJ S MOTVT IJLc ZlW�Xx[QJUT}K tJLK"JLTd`LZ�PqZ�` X IJUPVNQT�XqNb~�a$JLT}~�a$JA`UJL[Qa$N�apXqNQ[bNQT IJ S MOa$P}[bJ S PVM �
o�[ YJLK"J�JLW � c�NQK"JLW$TVNQM�W �pM�WDc�MON X�[bNQW IJLZ�PVNbTVJLP�TVJUT IJL~�a ZlXVNQMOW$T�c���W Z�K"NQ~�a�JUTL��c IJL`LPRNbXVJLT�TRMOa�T �GMOPRKAJ
KAZlXqPRNQ`LNbJL[b[QJ S Z�Pm[ e IJL~�a ZlXVNQMOW�w � y � �!z y�� JLT IJL~�a ZlXVNQMOW$Ti[bNQW IJLZ�PVNbT IJUJLT TVM�W�X&JLW$TVa�N XqJ}J�� S PVNbK IJUJLTmTVM�a�T
�GMOPRKAJ�c e IJL~�a Z XqNQM�W�Tmc e IJ X�ZlX

�5 � � 5 � � � w Opyb� z
M Ya 5 ��. � � � �� � � � �� ; = JUTRX�[bJ\jOJL` XqJUa�P�c e IJUXqZlX�c�J"c IJ jpNQZlXqNbMOW�T}c�a S MONbW�X}c�JATRXqZ�o�NQ[bNbX IJ��
�5 ��. � �� � �� � �� � �� ; = JLT�X�[QZ�c IJLPVN j IJLJ c$a�jOJU`UXVJLa�Psc e IJ X�ZlXsJUX � JLT�X�[QJ\j�JL`UXVJLa�Psc e JLW!XqP IJLJ
Z�a T���T�X YJLK"J y+| Z�W�T\`UJUXRXqJ�Z�W Z�[
�pTRJ���XqMOapXqJ	�GM�NQTL��[bJDjOJL` XqJUa�P c e JLW!XVP IJLJ JLT�X"W�a$[ y � W+J�� J Xk��a�W
`�� Z�W$rOJLK"JLW!X&c�J S MOTRNbXqNbMOW�c�J}[]Z\TVa�P��=Z�`LJsW�J}`LMOW�T�XqN Xqa�J S Z�Tia�W�J}JLW!XVP IJLJ S PVM S PVJUKAJUW�X&c�N XqJ y�� J
`�� Z�W$rOJLK"JLW!X W$J �=Z�N X�~�a$J�c IJ S []Z�`UJLP [QJ�jOJL` XqJUa�P c e IJUXqZlX YZi[ e IJL~�a�Nb[QNQo$PVJ�. � ��� N � ��� N ; = � `LJ�~�a$N
`LM�PVPVJUT S MOW�c YZia�W�J�KAM�c�N���`kZlXVNQMOW�c�JUT `LM�W�c�NbXVNQMOW$T NbW�NbXVN]Z�[bJLT c$a�T���TRX YJLK"J�ZkjlZ�W!X [QZ S JLP�Xqa�PRo ZlXqNbMOW y

 MOW�T IJL~�a�JUKAK"JLW!Xk��[bJxT��pT�X YJUKAJ�JUTRX IJ Xqa�c�N IJxJUW P IJ S MOW�TRJ\[QNbo�PVJl��[QZ S JLPRXVa�PVo�ZlXqNbMOW S PRM jOJLW�Z�W!Xdc�J
`LM�W�c�NbXVNQMOW$T NbW�NbXVN]Z�[bJLT W�J�c IJ	� W�NbTVTVZ�W!X S [ba�T a$W IJUXqZlX TRXqZ�o�[QJ y � JLT IJL~�a Z XqNQM�W�T c$axT���T�X YJLK"J�[bNQW IJLZ�PVNbT IJ



� O
TVM�W�XxwGc IJUXqZ�NQ[bT c Z�W�Tm[ enZ�W�W$J��pJ ��z

��������
�

� N N N
N � 	 � ��� N w � 	 � ���� z � �$TRNQW � ���
N N � N
N w � 	 � ���� z � �$TVNQW � ��� N � �?w � � 	 � ��� z � 	�	

���������
�

��������
�

� ��
� ��
� ��
� ��

���������
�
�

��������
�

N � N N
C � C � � 	 � C � C � � � TRNQW � ��� C � � ��TRNQW � ���

N N N �
w�� � 	 � C�� z � ��TVNbW � ��� N � C � �

���������
�

��������
�

� �
� ��
� �
� ��

���������
�

w Opy � z

M Ya
� � � � 	 � � �$`UMOT � ���Lw � ��� C � � � � z C�� ��C�� �

�
� wGTVNbW � � ����C�`LMOT � � ��� z

C � � ��`UMOT � ��� w � ����C ��� � � z w Opy � z
� M�a�P � W$Txc�JATVNQK S [bNQ`LN X IJl��[]Z�KAZlXVPVNQ`UJ:c enNbW�JLP�XqNbJA[bNQW IJLZ�PVNbT IJLJ:W enZ S Z�T IJ X IJ NbW!jOJLPRT IJUJDJUX S P IJUK�a�[
�
XqN S [QN IJLJ y:
 JUXRXqJ S PVM�` IJUc�a�PRJAJUTRX}J	� JL` Xqa IJUJ W�a�K IJLPVNb~�a�JLK"JLW!X}c Z�W�Td[bJLT}Z�W Z�[
��TVJLTdTRa�o�T IJU~�a�JLW!XqJUT y
� WDc IJUW�M�XqJ&[]Z S P IJUTVJUW�`LJ�c�J � � 	 �mc�Z�W�T�[bJLT�c�JLa �AXqJUPVK"JLT�c e NQK S IJLc ZlW�`LJ �=Z�`LJ YZs[]Z S JUPRXVa�PVo Z XqNQM�W
� ���$`LM�W�T IJU~�a$JLW�`UJ}c$J�[]Z}`LMOW$W�JL` XqNQM�WDJLW S Z�PqZ�[b[ YJU[QJmc�aDPRJLTVTRMOPRX�[QNQW IJkZ�NbPVJmJUX�c�aDPVJUTVTRMOPRX YZsPqZ�Nbc�JLa�P
IJL[bJUj IJLJ�c�adK"Mpc YJL[QJ�c�J []Z�TRa�P��=Z�`UJ y � ena$XVNQ[bNQTqZ XqNQM�W�c e a�WdT���TRX YJLK"J IJU~�a�NbjlZ�[bJLW!X�KAZ�TVTRJ���ZlKAMOP�XqNbTVTVJUa�P��
PVJUTVTRMOPRX�Z�aD[QNbJLa"c�a T���TRX YJUKAJ�PVJLc$MOW�c Z�W!X�[QNQK"NbXVJLPVZ�NbX�[ e J	� JUX�c�J�[fenNbK S IJUc Z�W�`UJ&c$a T���T�X YJLK"J�TRa�P�[QZ
PqZlNQc�JUa�PmrO[QMOo�Z�[QJ #$[]Z\PVZ�NQc�JUa�P�� � 	 ��c�J}[ e JLW!j�NQPVM�W�W�JLK"JLW!X IJUXqZ�W!X S [Qa�TmrOPVZ�W�c�J}~�a�J ��� []Z:PqZ�Nbc�JLa�P
J	� JL` XqN jOJ c�a\T��pT�X YJUKAJmc Z�W$T `LJ XVXqJ c$NQPVJU`UXVNQMOW�JUTRX�c�J�[ e MOPVc�PRJ�c�J�[QZ�PqZlNQc�JUa�P�c�J [fenJUW!jpNbPVMOW$W�JLK"JLW!X y
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� JLT�`UMOW�c�N XqNQM�W�T c�J�[QNbW IJkZlPVNQTVZlXqNbMOWiJUX�[QJ�KAM�c YJL[bJ [QNbW IJkZlNQPVJ Z �!Z�W!X IJUX IJ c IJ	��W�NQTU�lMOW S JLa$X�KAZ�NbW�XVJLW ZlW�X
TVJ�XVMOa�PVW$JLP�jOJUPVTi[QJUT�XqJL`��$W�NQ~�a�JUT&c�Jd`UMOW�`LJ S XqNbMOW�c�J�T���T�X YJLK"JLTic�Jd`LM�KAKAZ�W�c�J�[QNQW IJkZ�NbPVJ�Z�� W�c�J
c IJ XqJLPRKANbW�JLP�[QJLT�NQK S IJLc ZlW�`LJUT�M S XVNQKAZ�[QJUT�PVJU~�a�NQTRJLT S MOa�P�[fehZ�`U`LMOK S [bNQTVTRJLK"JLW!X�c$J\[]ZAX tZ�`���J ys� Z
`LM�KAKAZ�W�c�J�[bNQW IJLZ�NQPRJ���[QMOPRTV~�a�J}Z S�S [QNQ`LZ�o�[bJ��$JUTRXia�W�JsZ S�S PVM�`���J�XqP YJUT S a�NQTRTqZ�W!XVJs`LZ�PmJL[Q[bJ �GMOa�PRW�NbX
a�W�J�`LM�PVP IJU[]ZlXVNQMOW�c$NQPVJU`UXVJ�JUW!XqPVJ�[QJUT S Z�PqZlK YJ XqPVJUT�c�J�`UMOK"K Z�W$c�J��uNQ`UNO[QJUT�XqJLPRKAJUT c enNbK S IJUc Z�W�`UJ�c�a
T���T�X YJLK"J IJL~�a�N j�Zl[QJLW!XL�!JUX [QZ�P IJ S MOW�TRJ c IJLTRNQP IJLJmc�a:T���TRX YJLK"J y�� Z�`LM�PVPVJU[]ZlXVNQMOWxJLW!XqPRJ NQK S IJLc ZlW�`LJ J X
P IJ S M�W�TVJmJLT�X �=Z�NbXVJ�JLW:MOo$TVJLP�jlZ�W!X�[QZ�TRXVPVa�` Xqa�PRJ �GMOW�c Z�K"JLW!XqZ�[QJ�c$J []Z�c���W Z�K"NQ~�a�J c$a"T���TRX YJUKAJmJ X
[QJUT�`�� Z�W$rOJLK"JLW!XqTm`LZ�a�T IJUT S Z�P a�W�J�K"M�c�N�� `LZlXqNbMOW c$JLT `LM�K S MOTqZlW�XVJLT c IJ�� W�NbTVTqZlW�Xi[fenNbK S IJUc Z�W�`UJ y
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� Z4TRXVPVa�` Xqa�PRJ �GMOW�c Z�K"JLW!XqZ�[QJ�c�J;[]Z+c���W Z�K"NQ~�a�J;c�a3T���TRX YJUKAJ�JUTRX'c�M�W�W IJLJ S Z�P TVJUT S tMO[bJLT y
� enJUK S []Z�`UJLK"JLW!X c$JLT S tM�[QJLT"c Z�W$T [QJ S [QZ�W2`UMOK S [QJ��pJ W�MOa�TANQW��GM�PVK"J TRa�PDTRJLT K"M�c�JLT �GMOW�c Z��
K"JLW!X�Z�a�� JLW c IJU`LPVN jlZ�W!Xm[QJLT�`kZ�PVZ�`UX IJLPVNbTRXVNQ~�a�JLTmc�J�`���Z�~�a�JdKAM�c�J S �GP IJL~�a�JUW�`LJ}W ZlXVa�PVJU[Q[QJl�pc IJ S Z�T �
TVJUKAJUW!Xk�pZ�KAM�PRXqNbTVTRJLK"JLW!X y yby 
 � Z�~�a�J S tMO[QJm`UMOPVPRJLT S MOW�c YZ}a$WAK"Mpc$J �GM�W�c Z�K"JLW!X�Zl[ c�Jij�Nbo�PqZlXVNQMOW
c�a T���TRX YJLK"J y�� Z\P IJ S MOW�TVJ}c�J}`LJdc�JUPVW�NbJLP �=Z�`LJ YZ:a�W�JdJLW!XVP IJLJ}JLT�X�`UMOW�T�XqNbXVa IJLJ}c e a�W�Jd`LM�K�o�NQW�Z�N
�
TVM�W [QNQW IJkZ�NbPVJ}c�J�`LJUT�KAM�c�JUT�W ZlXVa�PVJU[QT y � MOa�P�a�W T���TRX YJLK"J\c�MOW!X�[QZ c���W Z�K"NQ~�a�J�JUTRX�J � S PVNbK IJUJ
TVM�a�T �GMOPRKAJ"c e IJL~�a ZlXVNQMOW$Txc e IJUXqZlXk� [QJLT S tMO[bJLT}`LMOPRPVJUT S MOW�c�JUW�X\Z�a �HjlZ�[QJUa�PVT S PVM S PVJUTxc�JA[]Z�K Z��
XqPRNQ`UJ � c�J [ e IJL~�a Z XqNQM�W8w Opy �uz y�| J S [Qa�TU� [QJ j�JL` XqJLa$P S PVM S PRJ Z�TRTVM�`LN IJ YZ []Z�jlZ�[bJLa�P S PVM S PVJ�� �
c IJU`LPVN X\[QJ KAMOapjOJLK"JLW!X:c�a T��pT�X YJUKAJ [bMOPVTR~�a$J [QJDK"Mpc$J �GMOW�c ZlKAJUW�XqZ�[�ZlTVTVM�`LN IJ YZ `LJ XVXVJ�jlZ�[bJLa�P
S PRM S PVJdJUTRX&J��p`LN X IJ y�� JLT jlZ�[QJUa�PVTmJUXijOJU`UXVJLa�PRT S PRM S PVJUT&c$a�T��pT�X YJUKAJsTVMOW!X �GMOW�` XqNQM�W�c�JUTiXVJLPRKAJUT
c�J:[]ZDKAZlXVPVNQ`UJ � # JLW �=Z�NbTqZ�W!X�jlZ�PVNbJLP�[bJLT�XVJLPVK"JLTd`UMOW�TRXVNbXVa Z�W!Xd`LJ XVXqJ:KAZlXqPRNQ`UJ�� MOW'`�� ZlW�rOJ:[QJUT
jlZ�[QJUa�PVT&JUX&jOJL` XqJUa�PVT S PRM S PRJLT�J Xk� S Z�P�[bJ �=ZlNbXiK�tJUKAJl� [fenJUK S []Z�`UJLK"JLW!X�c$JLT S tMO[QJUT�c Z�W$T�[QJ S []ZlW
`LM�K S [bJ��pJ!w �dZ��LJUPVM�MOW�N ��� ���
	 �k�O�KM!z y�
 JUXVXVJ}Z S�S PRMp`���J S JLPRKAJ Xmc�J�jlZ�PVNbJLP�[bJLT `kZlPqZ�` X IJLPRNQT�XqNQ~�a�JUT
�GMOW�c�Z�KAJUW!X�Z�[bJLTdc�J"[]Z c���W Z�K"NQ~�a�J:c�J"`�� Z�~�a�JAKAM�c�J:W ZlXVa�PVJU[�c$a(T���T�X YJLK"J�� �=ZkjOMOPRNQTqZlW�XsZ�NbW�TVN
a�W�J:P IJ S MOW�TVJ"Z�a S P IJkZ�[QZ�o�[bJ IJUX�Zlo�[QNbJ y�� M�XqPRJ\T���TRX YJLK"JAPRJLc�M�W�c Z�W!X}JLT�Xsc$a�c�JUa �pN YJUKAJ\MOPRc�PVJ:J X
`LM�K S PRJLW�c c�JLa � c�JUrOP IJUT�c�J�[bNQo�JLP�X IJ y � [ S MOTRT YJLc$J � K"Mpc�JUT �GM�W�c Z�K"JLW!X�Zla �Ac�J�j�NQo�PVZlXqNbMOW �!c�M�W�`
� jlZ�[QJUa�PVT S PVM S PVJUT�JUX�[bJLa�PRT�jOJU`UXqJUa�PVT}Z�TRTVM�`LN IJLT yd� ZDKAZlXqPRNQ`UJsPRJL`���JUPV`�� IJUJ � JLT�X�MOo$XVJLW�a�J S ZlP
[ e J�� S PRJLTRTVNQM�W

� � � 	����� � w Opy �!z
M Ya � � JLT�X�[bJ XqJUW�TVJUa�P c enNbW�JLP�XqNQJ c$asT��pT�X YJUKAJ�c���W Z�K"NQ~�a�J IJL~�a�N jlZ�[QJUW�X�[bNQW IJLZ�PVNbT IJ J X � � PRJ S P IJLTVJUW!XqJ
[]Z}K Z XqPVNb`LJic e NQK S IJLc ZlW�`LJl�$JL[b[QJ&Z�a�TRTVN [bNQW IJLZ�PVNbT IJLJ y � WD`UMOW�TRXqZlXqJ�~�a�J�[QJLT�XqJUPVK"JLT�`UMOW�TRXVNbXVa Z�W!X�[QZ
KAZlXqPRNQ`LJ � TRMOW!X}[QJLT�NbK S IJLc Z�W$`LJLT�c$aHT���TRX YJUKAJ y g&WH`���MON � c e NQK S IJLc�Z�W�`LJ\PRJUj�NQJUW!X YZ�T S IJL`UN�� JUP
[QJUTijlZ�[bJLa�PRT&J X�j�JL`UXVJLa�PRT S PVM S PVJUT�c�a T���TRX YJUKAJ y�| J �=Z �`UMOW1TRNQK"NQ[]ZlNQPVJ�Z�a S PRMOo�[ YJLK"J S P IJL` IJLc�JUW�XL�
[ enZ S�S PVM�`���J S Z�P�T IJL[bJL` XqNQM�WAc�JUT S tMO[QJUT S JLa$X&tJUXVPVJ S JLP �`Ua�J�`UMOK"KAJma�W S PVM�o�[ YJUKAJmc e M S XVNQK"NQTqZ XqNQM�W y
� JLT"j�ZlPVN]Zlo�[QJUT YZHM S XqNbKANbTVJUP"TRMOW!XDJUW�`LMOPRJ [QJUT S Z�PqZ�K YJUXVPVJUT c e NQK S IJLc�Z�W�`LJ c�a4T���TRX YJUKAJ1K Z�NbTL�
`LJ XVXVJ �GM�NQT���`LNf� [QJUT�`LPRNbX YJUPVJUT YZ�M S XqNbKANbTVJLP&TVMOW!Xd[bJLT S MOTVN XqNQM�W�T�PVJU[]ZlXVNbj�JLT�c�JUT S tMO[QJUT�c Z�W�T�[bJ S []ZlW
`LM�K S [bJ��pJ y.� NbJLW4TOta$PL��Nb[iJUTRX NbK S MOTRTVNQo$[QJ c�J T S IJL`UN�� JUP Z�PRo�NbXVPqZ�NbPVJLK"JLW!X:[fenJUK S [QZ�`LJUKAJUW!X c�JUT
S tMO[bJLT y 
 JL[QZ�PVJ j�NQJLW$c�PqZ�N X YZ�NbK S MOTRJLP a�W�J�c���W ZlKANb~�a$J�~�a�J�[QJ�T���TRX YJLK"J JLT�X S JUa$X���tJUXVPVJ�NbW�`kZ S Z�o�[QJ
c�J�PRJ S PRMpc$a�NQPRJ�JLW PVZ�NQTRMOW c�J\TVZDTRXqPRa�`UXVa�PVJ\c �pW�Z�KANb~�a�J yd� W �=Z�NbTqZ�W!X�jlZ�PRNQJLP&a�W�J�NbK S IJLc Z�W$`LJ��
MOW c IJ S []Zl`LJ S [ba$XltM�X�[QJLT S tMO[QJUT�TVJU[QMOW�c�JUT�XqPVZ�
RJL` XqMONbPVJLT c IJ	� W�NbJLT S ZlP�[]Zxc �pW�Z�KANb~�a�J�c�a�T���TRX YJLK"J
jOJUPVTi[QJUT �UMOW�JUTic$a S [QZ�W�`LMOK S [bJ��pJ�NQK S M�TqZ�W!Xm[QJ�`UMOK S MOP�XqJUKAJUW�X�c IJLTRNQP IJ y
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� Z S PVJUKAN YJLPRJ IJUXqZ S J `LMOW�TRNQT�XqJ YZ T S IJU`LN
� JLP\[QZ1P IJ S MOW$TVJ c IJUTVNQP IJLJ c�a T��pT�X YJUKAJ�JLW �GMOW$`UXqNbMOW;c�JUT
`kZlPqZ�` X IJLPRNQT�XqNQ~�a�JUT��GMOa�PRW�NQJUT S Z�Ps[ e JLK S []Zl`LJLK"JLW!Xxc�JLT S tMO[QJUT yH
 MOK"KAJAKAJUW!XqNQM�W�W IJ S [Qa�T���Z�a$Xk�
MOW `���JUPV`���J YZDM S XVNQK"NQTRJLP�[QZ P IJ S M�W�TVJ:c�J\[QZ c���W Z�K"NQ~�a�J IJU~�a$NbjlZ�[QJUW!XqJ��=Z�`UJ YZDa�W'`�� Z�W�r�JLK"JLW!X
c�aHjOJL` XqJUa�P�c IJ�� W�NQTRTqZ�W!Xx[ e IJUX�Z XsT�X�Z�o$[QJ:c�a;T��pT�X YJUKAJAPVJLc$MOW�c Z�W!X y 
 JA`�� ZlW�rOJLK"JLW!Xxc e IJ X�ZlXsJLT�X
`kZla�T IJ S Z�P�a�W:K"MOa$j�JLK"JLW!X�c�Jm[]Z�TVa$P��=Z�`UJic�Z�W�T�TqZ�c�NbPVJL` XqNbMOW\W�MOPRK Z�[bJ y 
 MOKAK"J�[QZ�TVa�P��=Z�`LJmJLT�X
`LM�W�XVNQW�a�Jl�p`UJ&`�� ZlW�rOJLK"JLW!X�c�J S MOTRNbXVNQMOW\c�M�NbX&tJUXVPVJiZ�TVTRJ � S J XqNbX S MOa�P�PRJ � IJ XqJLP�[ e J	� JUX�c�aAKAM�a$jOJ �
K"JLW!X�c�Jx[ e J	� JL`UXVJLa�P�rO[QNbTVTqZlW�X&TVa$P�[]Z"TVa�P��=Z�`LJl� c e M Ya []Z S M�TVTVNbo�NQ[bNbX IJ�c enapXqNQ[bNQTRJLPia�W�J�c���W ZlKANb~�a$J
[QNbW IJkZlPVNQT IJLJ y � � WAc enMOo$TVJLP�jOJUP�[bJ�T���TRX YJLK"JmJLW:P IJ S MOW$TVJm[QNbo�PVJl�OMOW:KAM�c�N
� J�[bJLT `LM�W�c�NbXVNQMOW$T NQW�N X�Z�[bJLT
Z�a [QNbJLa�c e J	� JL`UXVa�JLPia�W c IJ S []Z�`UJLK"JLW!X�c$J}[QZ\TVa�P��=Z�`LJ y 
 MOW�TRNQc IJUPVMOW$Ti[QZ\P IJ S MOW�TRJsc ena�W�T���TRX YJLK"J
�=Z�`UJ YZ a�W'c IJ S []Z�`UJLK"JLW!X�c�Jx[]ZATRa�P��=Zl`LJ � � � � � y Y� [ e NQW�T�X�Z�W!X 1 � N 	 � [QJxT���TRX YJUKAJ\JUTRX YZD[fe IJ X�ZlX
TRXqZ�o�[bJ���TRMOW j�JL` XqJLa$P�c e IJUXqZlX

5 	��� � . � 	��� N � 	��� N ; = w OpyQO�z
YZ\[ e NQW�T�X�Z�W!X�1 � N 5 JUX S MOa�P a$W�J �GMOPV`UJ�c enNbW!X IJLPVZ�`UXVNQMOW�`UMOW�TRXqZ�W!XqJl� [QJ�`�� Z�W$rOJLK"JLW!Xic�J S M�TVNbXVNQMOW
c�a K�a�P NbK S MOTVJ�a$W W$MOa$jOJLZ�a�j�JL` XqJLa$P�c e IJUXqZlX

5 5
��� � . � 5��� N � 5��� N ; = w OpyPMOz

`kZla�TqZ�W!X�[QJmK"MOa$jOJUKAJUW!X�c$a T���T�X YJLK"Ji~�a$N�`��$JLPV`��$J YZdPVJUXVPVMOapjOJLP�TVMOW IJUXqZlX�c�JiTRX�Zlo�NQ[bNbX IJ y � aA[bNQJUa
c�J:TVNbK�a�[bJLP�`UJ"c IJ S [QZ�`LJUKAJUW�Xdc$a�K�a$PL��[ enZ S�S PVM�`���J\~�a�N TVa�N Xd`LMOW$TVNQc YJLPVJ:[bJ\T���TRX YJLK"J YZ 1 � N 5
S MOTVT IJLc Z�W!X&`LMOK"K"J�`LMOW$c�NbXVNQMOW�T NbW�NbXVN]Z�[bJLT�[QJ�jOJU`UXVJLa�Pic e IJUX�Z X&T�X�Z�o$[QJ YZ 1 � N 	

5 5
� � . � 	��� N � 	��� N ; = w Opy V z

� ZDTVJUa�[QJ�`UMOW�c�N XqNbMOW W IJU`LJLTRTqZ�NbPVJ YZD[ enZ S�S [QNQ`LZlXqNbMOW�c�J\`LJ XVXVJ\K IJ Xq��M�c�J�JUTRXd~�a�J\[QJxc IJ S [QZ�`LJUKAJUW!X
c�J�[QZ TVa$P��=Z�`UJ�c�MON X�tJUXVPVJ\ZlTVTVJ�� S J XqN X S MOa�P�~�a�J\[fenJ�� JU`UXVJLa�P�PRJLT�XqJ\JLW `UMOW!X�Z�` XdZkjOJU`"[QZATRa�P��=Z�`UJ
ZkjlZ�W!X&J X&Z S P YJUTm[]Z S JLPRXVa�PVo�ZlXqNbMOW

� 	��� � w � � � � � � � � � � z w Opyh�Oz
� Zx`kZlPqZ�` X IJLPRNQT�XqNQ~�a�J S PVNbK ZlNQPVJ c$a `LMOK S M�PRXqJUKAJUW!X�c IJUTVNbP IJ�JUTRX [QZ}j�NbXVJLTRTVJ YZx[QZ�~�a�JL[b[QJm[]Z S M�TVNbXVNQMOW
c�J�[ e J	� JL`UXVJLa�PDZlXVXVJLNQW!XATVMOW0W$MOa$jOJU[ IJ X�ZlX c e IJU~�a�NQ[bNQo�PRJ y5� W0J	� JUXk� M�W S JUa$XDXVPqZ�N XqJLP:[QZHXltZl`���J
c�J�TVa�N jpNic�J `UMOW!XqMOa$P `LM�KAK"J�a$W�J1TRa�NbXVJ1`LM�W�XVNQW�a�J c$J1`LJUT S JLPRXVa�PVo�ZlXqNbMOW�T y.� Z(`kZ S Z�`LN X IJ YZ
S PRJLW�c�PRJDPqZ S NQc�JUKAJUW!X�a�W;W$MOa$jOJU[ IJ X�ZlXxTRX�Zlo�[QJAJLTRXxPVJ S P IJUTVJLW!XqZlXqN jOJ c�JD[QZ PVZ S Nbc�NbX IJ YZ1[QZ�~�a�JL[b[QJ
[QJ"T���T�X YJLK"JDTUehZ�
Ra$TRXqJ YZ�c�JAW�MOa$j�JL[Q[bJLTs`LMOW�c$NbXqNbMOW�TU��`�e JLT�X�� YZ���c�NbPVJ"a�W�JAW�MOa$j�JL[Q[bJ S MOTRNbXqNbMOWHc�J [QZ
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TVa$P��=Z�`UJ�� XVMOa�
RMOa$PVTdc Z�W�T}TqZ c�NQPRJL` XqNQM�WHW$MOPVKAZ�[QJ y giW�J"P IJ S MOW�TRJ"XVPVM S [QJUW!XqJ"PVNQTR~�a�JAc$JA`LZ�a�TVJUP
a�W o�PVNbT c�Jd`LMOW!XqZ�`UXiJUXic�JUT&M�TV`LNb[Q[QZlXqNbMOW�T y

� Z�TVJU`LMOW$c�J1`LZ�PqZ�` X IJUPVNQT�XqNb~�a$J�c�J�[]Z'P IJ S MOW$TVJ c IJLTRNQP IJUJ1JUTRXD[fehZlKAMOP�XqNbTVTVJUKAJUW!Xk��[QJ S [Qa$TA`UPVN
�
XqNb~�a�J S MOTRTVNQo$[QJ yi� NbJLW�~�a$JxK"MONQW�TmNbK S MOPRXqZ�W!Xi~�a$Jx[QJdXqJUK S T&c�JsP IJ S MOW$TVJ�� MOW1`��$JLPV`��$J YZAK"NQW �
NQK"NQTRJLP�[bJLTmMOTR`LNQ[b[]ZlXVNQMOW$T�c�a T���T�X YJLK"Jx~�a�N�`LZ�a�TRJLPqZlNQJLW!Xia�W�J � a�` Xqa Z XqNQM�W�Zla�W�N jOJLZ�a�c$J}[QZ �GMOPV`UJ
c e NQW!X IJUPqZ�` XqNbMOW y2
 MOKAK"J�[QJ�PVM�o M�XL��[bJ T���TRX YJLK"J IJL~�a�N j�Zl[QJLW!X S MOTVT YJLc�J�JLW2r IJLW IJUPqZ�[ a�W$J �=Z�Nbo�[QJ
o Z�W$c�J S Z�TVTVZ�W!XqJiJUX�[QJUT�MOTV`UNQ[Q[QZlXqNbMOW�T JLW"P IJLr�NQK"J�XqPVZ�W�TVN XqMONbPVJ PRNQTV~�a�JUW!X�c enJ �$`UNbXVJLP�[QJLT K"M�c�JLT �GMOW �
c Z�K"JLW!XqZ�a � �_`LJd~�a�N�c IJLT�X�Z�o�Nb[QNbTVJLPVZ�NbX�[QJdT���T�X YJLK"J y�� M�XVMOW�Tm~�a�J}`LJLTiT S IJL`LN
� `kZ XqNQM�W�Tm`LMOW�`UJLPRW�JLW!X
XqM�a$XqJUTic$JLa � [QZ S MOTRNbXVNQMOW c�a T���T�X YJLK"J y

� JLT `LM�W�TVNbc IJLPVZlXqNbMOW�TDc�J [fehZla$XqPRJ�jlZ�PVNQZ�o�[bJ1c e IJUXqZlXk�i[ e MOPVNbJLW!X�Z XqNQM�W2c�J [fenJ�� JU`UXVJLa�PU��TVM�W�XDc�J
K"MONQW�c$PVJ}NQW!X IJUPLtJUX y�� W J�� J Xk� [QJ}c�c�[ PVJLc$MOW�c Z�W!X�JUTRX�a$XqNb[QNQT IJdc Z�W�T�[bJso$a$X�c�Js`LMOK S [ IJLK"JLW!XqJUP&[QZ
c���W Z�K"NQ~�a�J"rO[bMOo Z�[bJ�c�a(T���TRX YJUKAJ y � J:TRJLa�[�`LPRNbX YJUPVJ"TLenZ S�S [bNQ~�a Z�W!X YZ�[QZ PVJLc$MOW�c Z�W$`LJ [bMOPVTdc�JUT
JLTRTqZ�NbT S P IJL` IJUc�JLW!XVT IJ X�Z�N X�c�JxW�J S Z�T�c IJ S ZlTVTVJUP�a�W�J\`UJLPRXqZ�NQW$JxMOPRNQJLW!XqZlXqNbMOW y�� `UN � [QJ S � IJLW�M�K YJUW�J
W�JiPVNbTV~�a�J S Z�T�c$J�TVJ S PRMuj�Mp~�a�JUPL� S MOa$PRj�aD~�a�J�[fenM�PVNQJUW!X�ZlXVNQMOW YZ}[ e IJL~�a�NQ[bNQo�PRJ TVMON X�[]ZdK�tJUKAJiZkjlZ�W!X
JUX�Z S P YJLT�[QZ S JLPRXVa�PVo�ZlXqNbMOWDMOaD~�a e a�W `�� ZlW�rOJLK"JLW!Xmc�a S MONbW!X�c e IJL~�a�Nb[QNbo�PVJ&W�J�TRMONbX�`LMOW�T IJL~�a�JUW�`LJ
~�a�J\c e a�W'`�� Z�W�r�JLK"JLW!X}c�J\[]ZAXVPqZ�
RJU`UXVMONQPRJxj�NQPRXVa�JL[b[QJ yd� Z ��rOa�PVJ O�yb� Nb[Q[Qa$TRXqPRJx[fenJ�� J X�c�JLT S tMO[QJUT
TVa$Ps[bJLT�c�N
� IJUPVJLW!XVJLT}`LMOK S M�TqZ�W!XqJUTsc$J"[QZ c���W Z�K"NQ~�a�J:c e a�W(T��pT�X YJUKAJ yD| Z�W�Td`UJUXVXVJ�� rOa�PRJ�� � 	

σ

ζ θ=

ω

^�NQr�a�PVJ O�yb� S 
 M�PVPVJUT S MOW�c ZlW�`LJ}JLW!XqPRJs[bJLT S tM�[QJLTmJ X&[QZ S JUP��GMOPRK ZlW�`LJ�c e a�W T���TRX YJLK"Js[bNQW IJLZ�NQPRJ y

c IJUW�M�XqJ"[]Z �GP IJU~�a�JLW�`UJ W Z Xqa�PRJL[Q[bJ\c�J:jpNbo�PqZ XqNQM�WHc$a(T���T�X YJLK"J y�� [b[QJ\JLT�Xxa$W�JAK"JLTRa�PVJ"c�J"[]Z�PqZ��
S Nbc�NbX IJ ZkjOJU`H[QZ�~�a�JL[b[QJ�[QJ1T���TRX YJUKAJ'P IJ S MOW�c YZ;a�W�J JUW!XqP IJUJ y7� Z;PVZ S Nbc�NbX IJ1c�J [QZ(P IJ S MOW$TVJ JLT�X
MOo$XVJLW�a�J:Z�a1c IJUXVPVNQK"JLW!X�c�J�[ enZ�K"MOPRXVNQTRTVJLK"JLW!X:# S MOa�P�a$W `LM�J �"`LNbJLW!X�c enZ�K"MOPRXVNQTVTRJLK"JLW!X�c$MOW�W IJl�
S [ba�Td[QJ\T���T�X YJLK"J S MOTRT YJUc�JAa$W�J �GP IJL~�a�JUW�`LJ"W ZlXVa�PVJU[Q[QJ IJU[QJ j IJUJ�� S [Qa$T}[bJ�XqJUK S Tdc�J:T�X�Z�o�Nb[QNbTqZlXVNQMOW
JLT�X}[QJLW!X y\� [ JLTRX}NbK S MOPRXqZ�W!X�~�a�J"W�M�XVPVJ\T���T�X YJLK"J YZ�[fe IJ Xqa�c$JAZlNbX�a�W � 	 IJL[bJUj IJ S M�a�P�TVa�N j�PVJ:[QJUT
`�� Z�W$rOJLK"JLW!XqT&c�J S MOTRNbXVNQMOW KAZ�NQT TVZ�W�TiNQW�c$a�NQPRJ}c enMOTR`LNb[Q[]Z XqNQM�W�T�XVPVM S rOPqZ�W$c�JLT y�� M�W�TRJLa�[bJLK"JLW!X



�O�

[QJ T���T�X YJLK"J1c$MONbX"P IJLZ�rONbP"PVZ S Nbc�JLK"JLW!Xk��NQ[ c�MON XDZla�TVTRN&TRJ1TRXqZ�o�Nb[QNQTRJLP\PVZ S NQc$JLK"JLW!X y8� J1TRJL`UMOW�c
NQW$c�NQ`UJ�� � � c�MOW$W�Jd[ enZ�KAM�PRXqNbTVTRJLK"JLW!X c�a�T���TRX YJLK"J y�� enZ�K"MOPRXVNQTVTRJLK"JLW!X IJUXqZ�W!X �GMOW�`UXVNQMOW�c�a TVNbW�a�T
c�Ji[ enZ�W�rO[bJ JLW!XqPRJ&[bJ S tMO[QJmJ X�[fehZ��$Jm`UMOK S [QJ��pJl�pNb[ Z�a�rOK"JLW!XVJ�ZkjOJU`&`UJ�c�JUPVW�NbJLPU� 
Ra$TV~�a e YZxZlXRXqJLNbW�c�PRJ
[]ZxjlZ�[bJLa�P c$J � �$`LMOPRPVJLT S M�W�c Z�W!X YZ:a$W1Z�K"MOP�XqNQTRTVJUKAJUW�Xm`UPVN XqNQ~�a�J y�� JLT S tMO[bJLTmc�JdW�M�XVPVJdT���TRX YJLK"J
c�MON jOJUW�XstJUXVPVJdr!Z�PRc IJLT S P YJLTic�Jd[ enZ�o�TR`LNQTRTVJl� �=Z j�MOPVNbTqZ�W!X&Z�NbW�TVN a$W�JsP IJ S MOW�TRJxZ�K"MOP�XqNQJ y � Jdc�JLPRW�NQJUP
NQW$c�NQ`UJ�� 	 ��JLT�Xs[bJ S [Qa�TdPRJ S P IJLTVJUW!X�ZlXVN���c$J"[fehZlT S JL`UX}c�a�`LMOK S MOPRXVJLK"JLW!Xdc IJLTRNQP IJ y"� [ `LMOK�o$NQW�J\[QZ
�GP IJU~�a�JLW�`UJ W ZlXVa�PVJU[Q[QJ�J XD[ enZ�K"MOPRXVNQTRTVJLK"JLW!X S MOa�P `LZ�PqZl`UX IJUPVNbTVJLPA[QJ�XqJUK S TAPVJU~�a$NQTDZla4T���TRX YJLK"J
S MOa�P�TRJ�TRXqZ�o�Nb[QNQTRJLP�Z S P YJLT�[fenJUW�XVP IJUJ y�
 JUX NbW�c�Nb`LJi`LMOPRPVJLT S M�W�c YZx[]Z}`kZ�PVZ�`UX IJLPVNbTRXVNQ~�a�J S PRNQKAZ�NQPRJmc�a
`LM�K S MOPRXVJLK"JLW!X�c IJL`LPRNbX S [Qa�T���Z�a$Xk� []Z c�NbTRXqZ�W�`LJxc�JLT S tM�[QJLT S Z�P�PVZ S�S MOPRX YZD[ enZ�o `UNQTRTVJ�JUTRX�c�M�W�`
[QJ�`UPVN X YJLPRJ�c e M S XqNbKANbTqZlXVNQMOW `���MONQTRN y
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� e IJ X�Z S J TRa�NbjlZ�W!XqJ�JLT�X []ZHT IJL[bJL` XqNQM�W4c�JLT NQK S IJLc ZlW�`LJUTDc�a4T��pT�X YJUKAJ TRJL[QM�W4[QJUa�P J�� J XDTVa$PD[QJUT
jlZ�[QJUa�PVT S PRM S PVJUTxc�JA[]Z K ZlXVPVNb`LJ � y � W;`���MONbTVNbX}c e NQK S MOTVJUPs[QZ K�tJLK"J:NQK S IJLc ZlW�`LJ"NQW�JUPRXVNQJL[b[QJ
~�a�J `LJU[Q[bJ IJUXqZ�o�[QNbJ c ZlW�T�[QJ `�� Z S N XqPVJ S P IJU` IJLc$JLW!X y�� W�J�� J Xk��[ enZ�W Z�[
��TVJDJUK S [bM � IJUJDW�J c IJ S JUW�c
S Z�T c$J�[]ZsX tZ�`���J YZ�J	� JL` Xqa�JUP y�� enNbK S IJLc Z�W$`LJ�c e MOPVc$PVJ�c�JUa ��JUTRXmPVJUT S MOW�TVZ�o�[QJ�c$J�[]Zxo�MOW�W�J�`LMOP �
PVJUT S MOW�c ZlW�`LJ S � �pTRNQ~�a�JsJLW!XqPRJx[QJdPRMOo MlX&J X�[QZ\c���W Z�K"NQ~�a�J IJL~�a�NbjlZ�[bJLW!XqJdJ X�`UJ S JLa�NQK S MOP�XqJ�[QZ
TVN Xqa Z XqNQM�W y�� W�MOapXqPVJl�_a�W�Jdc�JLTiK"M�XqN j�Z XqNQM�W�T S PRJLK"N YJUPVJLTmc�J}`LJ XVXVJ}PRJL`���JUPV`���JxJLTRXic�J}`LM�KAKAZ�W �
c�JUP}[bJ\K ZlW�N S a$[]ZlXVJLa�P�c$J �=Z��`LMOW YZ�a�W�N���JLP�[QJUT S JUP��GMOPRK Z�W$`LJLT�JUW S MOTVN XqNbMOW JUX}JUW �GMOPR`LJl� Nb[ JLT�X
c�MOW$`�`LPRa�`LNQZ�[ ~�a�J�[bJ�PVM�o M�X S M�TVT YJUc�J�[]ZsK�tJUKAJ&NQW�JUPRXqNbJ&XVMOa$X Zla [QMOW�rsc�J�TVM�W M S IJLPVZlXqNbMOW y�� NQK"N
�
[]ZlNQPVJUKAJUW!Xk�$M�W�`���M�NQTVN Xm[QJUTiK tJLK"JLT NbK S IJLc Z�W$`LJLTm[bNQW IJLZ�NQPRJLT�~�a�J}`LJU[Q[QJUTmc�a S PVMOo�[ YJLK"J S P IJU` IJUc�JLW!X
JLW j�a�J�c ena�W$J1o�MOW�W�J S JUP��GMOPRK ZlW�`LJ�c�a+T���TRX YJLK"J�JUW2K"MOa$jOJUKAJUW!X [bNQo�PRJ y � [iW$MOa�T"PVJLT�XqJ [QJUT
c�JUa �'XqJUPVK"JLT}c enNbK S IJLc Z�W$`LJ:JLW�PVM�XqZlXqNbMOW � � �}JUX � � y � Z �GMOPVK"J\c�J"`LJUTsNbK S IJUc Z�W�`UJLT}JLT�Xxc IJ�
 YZ
c IJ�� W�NQJ�`UMOK"KAJ�`UMOW�T�X�Z�W!XqJ S ZlP�[ enZ�T S JL` Xm[QNbW IJkZ�NbPVJ&c�a�KAM�c YJL[bJ��pMOW S JUa$Xmc�NbPVJL` XqJUKAJUW�X S Z�TVTRJLP YZ
[ e MOo�TRJLP�j�Z XqNQM�W c�Jd[ e J	� JUXic�Jd`LJUTiNbK S IJLc Z�W$`LJLTmTRa�Pm[QJLT S tM�[QJLT c$a�T��pT�X YJUKAJ}PVJUc�MOW�c ZlW�X y

�����$��� / B�'� ��� 	 �
	 �

� JLT � rOa�PRJLT Opy �p� O�y �$� Opy � J X OpyQO TVM�W�X"a�W$J�PRJ S P IJLTVJUW!X�ZlXVNQMOW+rOPqZ S ��NQ~�a�J c�J []Z c�NbTRXqZ�W�`LJ S ZlP
PqZ S�S M�PRX YZ1[ e MOPVc$MOW�W IJUJ 	 � c�JA`�� Z�`Ua�W�c�JLT S tMO[QJUTxc�a�T���TRX YJUKAJ JLW �GMOW�` XqNbMOW(c�JUTxjlZ�PVNQZ�o�[bJLT � �
JUX � �L��ZlNQW�TRN�~�a�J [ e J	� JUX�c�J `�� Z�`Ua�W+c$JLT S Z�PVZ�K YJUXqPRJLT\c e NQK S IJUc Z�W�`UJDTVa�P\[fenJUK S []Z�`UJLK"JLW!X�c�JUT
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S tMO[bJLT y 
 MOK"KAJ}KAJUW!XqNQM�W�W IJ S [Qa�T���Z�a$Xk� W�M�XVPVJ�T��pT�X YJUKAJ\PRJLc�MOW$c Z�W!X S MOTVT YJLc�J\~�a ZlXVPVJ S tMO[QJUT

�

^�NQrOa$PVJ Opy �-S � S XqNbKANbTqZlXVNQMOWAc�a S PVJUKANbJLP S tMO[bJ�c�a�T���TRX YJLK"Js[bNQW IJLZ�PVNbT IJ y

c IJU`LPVN jlZ�W!X�TqZ�TRXVPVa�` Xqa�PRJHc �pW�Z�KANb~�a�J �GMOW�c ZlKAJUW�XqZ�[QJ y7| JUa �0c$J `LJLT S tM�[QJLT MOW!X�a�W�J S Z�P�XqNQJ
`LM�K S [bJ��pJ JUX�TRMOW!X�c�MOW�`m`LM�W�
Ra�rOa IJUT y�
 e JLT�X S MOa�PR~�a�MON []Z�jlZ�[bJLa�P�c�JLT 	 Z�TVTRMp`UN IJUT YZ�`UJLT S tMO[bJLT JLT�X
[]ZmK�tJLK"J y � J�K"Mpc�J �GMOW$c Z�K"JLW!X�Z�[�`UMOPVPRJLT S MOW�c�Z�W!X Z�a � S tMO[QJUT `UMOK S [QJ��pJUT JUTRX a$WxK"Mpc�J � J �pNQo�[bJ
c�JUTmjlZ�PRN]Z�o$[QJLT�c e IJ X�ZlX � � � �}JUX �1MOTR`LNQ[b[]Z�W!X�TVNQKxa�[bXqZ�W IJLK"JLW!X y � Z:TRa�P��=Zl`LJ}c�J 	 JUW �GM�W�`UXVNQMOW c�JUT
NQK S IJUc Z�W�`UJLT c IJUKAMOW!XVPVJ�XVP YJLT `U[]Z�NbPVJUKAJUW�X�a�W�J�jlZ�[b[ IJLJ YZ�� � � � M Zla �GMOW�c c�J�[QZ�~�a�JL[b[QJ�[bJ�XqJUK S T
c�JdTRXqZ�o�Nb[QNbX IJ�JUTRXiKANbW�NQK"NQT IJ y | J S [Qa$TL��MOW�`UMOW�TRXqZlXqJd~�a�J}`LJ XVXqJ�jlZ�[b[ IJLJ�`LMOPRPVJLT S M�W�c�J �$Z�`UXVJLK"JLW!X
Z�a S MONbW!XdM Ya�[bJLT}c�JLa � S tMO[QJUTs`UMOW�
Ra�rOa IJLTxTRJAPRJ 
RMONbrOW�JUW�XsTVa$Ps[fehZ��pJ:c�JUTxP IJUJL[bTsJ X S JLPRc�JLW!Xs[QJLa$P
S Z�P�XqNbJ}`UMOK S [QJ �$J y Y� `UJUX�JUW�c�PRMONbXL��[bJLTmj�NQo�PVZlXqNbMOW�Tic�a1K"Mpc$JsMOTR`LNb[Q[]Z XqMONbPVJ�TRMOW!X�c�NbTVTVN S IJLJUT�Zkj�JL`
a�W `LM�J �"`LNbJLW!X � � � �$XqPVZ�W�T��GMOPVKAZ�W!Xm`LJdK"Mpc�J&jpNbo�PqZ XqMONbPVJ�JUW�K"Mpc$J�`LPVN XqNb~�a$JLK"JLW!XiZ�K"MOPRXVN y�� [
Z S�S Z�PqZ t v X�c�MOW�` IJ j�NQc�JUW�X�~�a�J�[]Z�jlZ�[QJUa�P�M S XqNbK Zl[QJmc�J�[fehZlKAMOP�XqNbTVTVJUKAJUW!X � ��`LMOPRPVJLT S M�W�c Z�a �GM�W�c
c�J�[QZ"jlZ�[b[ IJLJ y&� W PRJLKAZ�PV~�a�J}XqMOapXqJ	�GM�NQTi~�a$J\[]Z\j�Zl[QJLa$P�c�J�[QZAPVZ�NQc�JUa�PmXqMOPRTVNQM�W�JL[b[QJ � ��W enZ � JL`UXVJ
S Z�T\M�a XVP YJUT S JUa [bJDXqJUK S T\c$J TRX�Zlo�NQ[bNbX IJ yH� Z W�ZlXqa�PRJ M S XVNQKAZ�[QJAc�J `LJ X"Z�KAM�PRXqNbTVTRJLK"JLW!X\JLT�X
c enZ�a$XqZ�W!X S [ba�T�`UMOW�� PRK IJUJ S ZlP�[QZ}TRa�P��=Z�`UJ�c IJU`LPRNbjlZ�W!X�[QZ}`UMpMOPRc�MOW�W IJLJ�P IJLJU[Q[QJic�aATVJL`UMOW�c S tM�[QJic�a
T���T�X YJLK"J y"
 J S tMO[QJ�c IJL`LPRNbXda�W'K"Mpc$J�PVNbrONQc�Jxc�a'T���TRX YJLK"J�� Z�TVTRMp`UN IJ YZD[QZ j�ZlPVN]Zlo�[QJsc e IJ X�ZlX � � � ���
[]Z S MOTRNbXqNbMOW�c�J [ e J	� JL` XqJLa$P y+
 MOK"KAJ K"JLW!XqNbMOW�W IJ S [Qa�T:� Z�apXk��[]Z P IJ S M�W�TVJ c IJLTRNQP IJLJ�`LMOW$`LJLPRW�J
S PRNQW�`UN S Z�[bJLK"JLW!X�[QZ S M�TVNbXVNQMOW c$J\[ e J	� JL`UXVJLa�PU��NQ[�JUTRX}c�MOW$`"NbK S MOP�X�Z�W!X�c$J\KANbW�NQK"NQTRJLPi[QJ�XqJUK S T
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^�NbrOa�PRJ Opy �/S � S XqNbKANbTqZlXVNQMOWAc�a�TRJL`UMOW�c S tMO[QJ�c�a T���T�X YJLK"J}[QNQW IJkZ�PRNQT IJ y

c�JDT�X�Z�o$NQ[QN X IJ:c�JA`LJDK"Mpc$J y�� Z �GMOPVK"JAc$JD[]Z TVa�P��=Z�`LJDJUTRX S PqZlXVNQ~�a�JUKAJUW�Xx[]Z K�tJUKAJA~�a$JD`LJU[Q[QJ
c�JUT S tMO[QJUT�`LM�W�
Ra�rOa IJUT yx� W MOo�TVJUPRj�J"a$W XqJLK S T�c$J\TRX�Zlo�NQ[bNbX IJ}K"NQW�NbK Z�[ Z�a K�tJUKAJxJLW�c�PRMONbX�~�a�J
S MOa�P�[QJUT S tMO[QJUT�`UMOK S [QJ �$JUTL��TVMON X YZ � � � � M JUX�a�W$J&`UJLPRXqZ�NQW$JiNbW�c IJ S JUW�c Z�W�`UJ�c�Jm`UJUX�NQW�c�Nb`LJ �=Z�`UJ
Z�a �HjlZ�PRN]ZlXVNQMOW�T�c$J � � y � MOa�Px`UJUXRXqJAjlZ�[bJLa�P}c enZ�K"MOPRXVNQTVTRJLK"JLW!Xk� [QJ:K"Mpc�J"PVNbrONQc$J"TRJ TR`LNQW$c�J J X
c�J jpNbJLW!X}`LMOK S [bJ��pJ"Z�a'K�tJUKAJ\K"MOK"JLW!Xd~�a�JA[bJLT S tM�[QJLTdMOPRNQrONbW Z�[bJLK"JLW!X�`UMOK S [QJ �$JUTdPVJ 
RM�NQrOW�JUW!X
JUXmc$JUj�NQJUW�W�JLW!X&P IJUJL[QT y�� Z\jlZ�[bJLa�P�M S XqNbK Zl[QJ�`UMOPVPRJLT S MOW$c1Z�a S MONQW!X M Ya [fehZlKAMOP�XqNbTVTVJUKAJUW!X�rO[bMOo Z�[
c�a T���TRX YJLK"JsJUTRXi[QJ S [Qa�Tm`LPRNbXVNQ~�a�J S MOTVTRNQo�[bJ y

� JdXVPVMONbTVN YJLK"J�rOPqZ S ��NQ~�a�J�`UMOW�`LJUPVW�Js[QJ�c�JUPVW�NbJLP S tMO[bJ�c�a T���TRX YJLK"J y 
 J S tM�[QJdJLT�X�ZlTVTVM�`LN IJ}Z�a
TVJU`LMOW$c KAM�c�JmPVNbrONQc�Jmc�aAT���TRX YJLK"J���`UJL[ba�N_M YaATRJLa�[bJ�[]Z�jlZ�PVNQZ�o�[bJ c e IJ X�ZlX ��M�TV`LNb[Q[bJ y�� W PVJLKAZ�PR~�a$J
a�W�J TVa�P��=Z�`LJAc�N�� IJLPRJLW!XqJDc$JLT�c�JUa � S P IJU` IJLc$JLW!XqJUTL��W�M�X�ZlKAK"JLW!XxZ�a;W�N jOJkZla;c�J [QZ�c IJ S JUW�c Z�W$`LJ
�=Z�`UJ YZD[]Z PVZ�NQc$JLa�PiXqMOPRTVNQM�W�JL[b[QJ y�
 J S tMO[bJ�JLT�X�JLW'r IJUW IJLPVZ�[�o�JkZ�a$`LMOa S'S [ba�T�[bJLW!X�~�a�J�[bJLT�Z�apXqPVJUT
JUXiX IJUKAM�NQrOW�Jdc�a1`LMOK S M�PRXqJUKAJUW!X&c$Jx[ e MOPRNQJLW!XqZlXqNbMOW � S [ba�Ti[QJLW!X YZ"TRJxT�X�Z�o�Nb[QNbTVJLPm~�a�Js[]Z\j�ZlPVN]Zlo�[QJ
� � � � y�
 MOKAK"J�J�� S [QNb~�a IJ S [ba�T � Z�a$XL��MOWxZ�`L`UMOPVc�J�KAM�NQW�T c e NQK S MOP�X�Z�W$`LJ YZ&`UJ�K"Mpc�J�~�a�N�PVJL~�a�NbJLP�X
a�W�J&PqZ�Nbc�JLa$P�`UMOW�TRNQc IJUPqZ�o�[bJ S MOa�P�Z � JL` XqJLP�c�J �=Z �`LMOWATVNbrOW�N���`kZlXVNbjOJiTVM�WAXqJUK S T�c�J&TRXqZ�o�NQ[bNbX IJ y � JUT
P IJUTVa�[ X�ZlXVT S P IJLTVJUW!X IJLT YZD[]Z ��rOa�PVJ OpyPM � NQ[b[Qa�T�XqPqZlW�X�[]Z P IJ S MOW�TRJ\[QNQo$PVJxc$aHT���TRX YJUKAJ\TRNQK�a$[]Z�W!X�a$W�J
S JLPRXVa�PVo�ZlXqNbMOW\c�Jm[]Z S MOTVN XqNbMOW�c�Jm[]Z&TVa�P��=Z�`LJ � � � � � � N��RNKN O � c IJUKAMOW!XVPVJLW!X�o�NbJLW\`LJ S MONQW!X y � W
`LM�W�TRXqZlXqJ ~�a�Jm[]Z�P IJ S MOW�TRJ c�a:T���TRX YJLK"JiJUW S MOTRNbXVNQMOW�JUTRX �4N �GMONbT S [ba�T PqZ S NQc�J ~�a e JLW"MOPRNQJLW!XqZlXqNbMOW y
� J�T��pT�X YJUKAJ TRJ�TRXqZ�o�NQ[bNQTRJ�JUW N$y �#O TVJU`LMOW$c�JLTU��`UJ�~�a�N$JUTRX�ZlTVTVJ���[QJUW!Xk�O[bJ�c IJ S []Zl`LJLK"JLW!X IJ X�Z�W!X�ZlTVTVJ��
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^�NQrOa$PVJ Opy � S � S XqNbKANbTqZlXVNQMOWAc�a�XqPVM�NQTVN YJLK"J S tMO[bJ�c�a T���TRX YJLK"J}[bNQW IJLZ�PVNbT IJ y

S JUXqN X y&� MOapXqJ	�GM�NQTL� NQ[ ZlXVXVJLNbW�X�TVMOW S MONbW�X&c e IJL~�a�Nb[QNQo$PVJ S MOa�P&[]Z S PVJUKAN YJLPVJ �GMONQT YZ N$yRN � TRJL`LM�W�c�JLTU�
`LJx~�a$N�[Qa$N S JLPRKAJ X�c�JxTVa�N jpPRJxa�W$J�TVa�P��=Z�`LJsj�ZlPVN]ZlW�X YZAa�W$Jxj�NbXqJUTVTRJ\c�J N�� �#O � 0 � XVMOa�
RMOa$PVT�TRJL[bMOW
[]Z�c$NQPVJU`UXVNQMOW�W�MOPRK Zl[QJ�c�Jd[QZ�TVa�P��=Z�`LJ YZ\`�� Z�~�a�J S MONbW!X y
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| JLT�JLTRTqZ�NbT�TRNQK�a$[]Z�W!X�[QJ KAZ�W�N S a�[QZlXqJUa�P JLW"`LMOW!XqZ�`UX�TVa�N jlZ�W!X�[bJiK"MOa$j�JLK"JLW!X�c e a�W�J�TRa�P��=Zl`LJiMOW!X
IJUX IJAP IJkZ�[bNQT IJLT y 
 MOK"KAJ\[QZ c���W Z�K"NQ~�a�J IJL~�a�NbjlZ�[bJLW!XqJ:PRJLc�MOW$c Z�W!XqJ"W e JLTRXxNQK S M�T IJLJ\~�a�J"c Z�W$Ts[QZ
c�NbPVJL` XqNbMOWAW$MOPVKAZ�[QJ YZ}[]ZdTVa�P��=Z�`LJl�$[QJiT���T�X YJLK"J�Z IJUX IJ&TVNbK�a�[ IJmJUW � c�NbKAJUW�TVNbMOW ��[QJUT�jlZ�PRN]ZlXVNQMOW$T c�J
[]Z:TVa$P��=Z�`UJxJ�� S PRNQK IJLJUT&c ZlW�T�[fenJUT S Z�`UJsW$MOPVKAZ�[
� X�Z�W$rOJLW!Xm`LM�PVPVJUT S MOW�c ZlW�X�Z�a1K"MOa$j�JLK"JLW!X�c$Js[QZ
TVa$P��=Z�`UJ}TRJL[bMOW�[fehZ��$J�c$JLT � y�� W�TVNbK�a�[bJ�a�W�c IJ S [QZ�`LJUKAJUW�XiTRNQW�a�TVM�� vQc Z�[ c�a�T���TRX YJUKAJsZ S�S [QNQ~�a ZlW�X
a�W�J �GMOPV`UJ�`UMOW�T�X�Z�W!XqJ y � ZiXVPqZ�
RJU`UXqM�NQPVJ j�NQP�Xqa�JU[Q[bJ�NbK S MOT IJLJ�Z�axT���TRX YJUKAJ�JLT�X S Z�P `LM�W�T IJU~�a$JLW!X�TVNbK �
NQ[QZ�NQPRJ�Z�a K"MOa$jOJUKAJUW!X�c�J}[]Z\TRa�P��=Z�`UJ}Z j�JL`sa�W1r!ZlNQW `LM�W�TRXqZ�W!X�`LZ�a�TqZlW�X�[]Z��GMOPR`LJ}c e NQW!X IJUPqZ�` XqNQM�W
JLW �GMOW�` XqNQM�W�c�J}[ e NQK S IJUc Z�W�`UJ}JUW1PVZ�NQc�JUa�Pmc�a1T���TRX YJUKAJsPVJUc�MOW�c ZlW�X y � enM�PVNQJUW!X�ZlXVNQMOW�JLT�X�r!ZlPVc IJUJ
`LM�W�TRXqZ�W!XqJ��dZla�`La�W$J�XqPVZ�
RJL` XqMONbPVJ j�NQP�Xqa�JU[Q[bJ W�J�[ba�N�JUTRX�NQK S MOT IJLJ y � JUT XqZ�o�[QJLZ�a � O�yb� JUX Opy �
P IJUTVa�K"JLW!X}[QJUT S Z�PVZ�K YJUXqPRJLT�c e NQK S IJUc Z�W�`UJ�JUXd[bJLT�XqPVZ�
RJL` XqMONbPVJUT�c�a'T���TRX YJLK"J y � J\T��pT�X YJUKAJ:JLT�X
NQW$NbXqNQZ�[QJUKAJUW!X Z�a\PVJ S MOTU� S MOTVT IJLc Z�W!X�[bJLT�`UMOW�c�N XqNbMOW�T�NbW�NbXVN]Z�[bJLT�W IJU` IJUTVTqZlNQPVJUT YZ�[ enZ S�S [bNQ`LZlXqNbMOWdc ena$W�J
�GMOPR`LJ�c e NQW!X IJLPqZl`UXqNbMOWDc�J O N ��y�� JLT�P IJLTRa�[bXqZlXqT�TVMOW!XmPVJ S P IJUTVJUW�X IJLT YZx[]Z � rOa�PRJ Opy V y�� W PVJLKAZ�PR~�a$J
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