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Å+Æ J&ECÇÈJML^HXE³WZE³É-J
EdÊdWÈHX\]EQË$J&EpRXY.L]HKJ3Ì
\]Ë Æ OIRXJ
HKÍ|ÎGL]YKJ&F$J&FIOGÌ
LkRXWÈ\SEQL^ÇVY[ÏIY[RKJ&Ë1Y.RKÐQL^R Æ Ç´L]Ì
J
ÇÈJMYKY#J
Ë Æ ÐGL]YKWZY#\]EÑY[O Æ³Æ \SH[RXWÈEQÉÒÇZJ&L^HXE³WZE³É¬RKÐ³HX\]O³ÉSÐ·J Ó Æ ÇZW´Ì WÈR°WZEQY[RKHXOQÌ�RXWÈ\SE*L]EQF·Ë1\]HXJ©\SE
Æ HK\kÊdW´FIWZE³É1RKÐ³J©ÇÈJML^HXE³J
H�Ô¶WÈRKÐ·RKÐ³J:\ Æ³Æ \]HKRKO³E³WÈRiÏ¬RK\CJ
Ó Æ ÇÈ\SHKJ°RXÐ³J©WZEQY[RKHXOQÌ�RXWÈ\SEQL^Ç~F³\]Ë¯L^WZE
Õ HKJ&J
ÇZÏ]T¢L]Ì&ÖSOQWÈHXWÈEQÉC×dE³\kÔ¶ÇÈJMFIÉ]J�\ Õ HXJ
ÇZJ
ÊkL^EpR°Ì \]EGÌ J Æ RXY°L^EQFØY[×dWZÇÈÇ´Y#WÈEØRKÐ³J Æ HX\dÌ
J&YXY�Ù Ú^ÛgÙzÜMÛ�Ý
Þ E©RXÐ³J
\SHKÏST�RKÐ³W´Y�RiÏ Æ J>\ Õ L]Ì RKWZÊ]J�ÇÈJML^HXE³WÈEQÉ#YKÐ³\]OQÇZF�J
EQL]Î³ÇZJ>Y[RKOGFIJ
EpRXY�RX\-L]Ì
ÖpO³WZHXJ�L#FIJ
J Æ J&H&T
Ë$\SHKJ�Y[RKHXOQÌ RKO³HXJ&F1O³EGFIJ
HbYiRbL^EQF³WÈE³É-\ Õ Ì \]EGÌ J Æ RXY.WZE1RKÐQJ+FI\SË1L]WÈE�ÙzÜMÛ�ÝSD3ÇZYK\QTS\kÔ¶WÈE³É°RX\-RKÐQJ
O³E³É]OQWZFIJMF�EQLkRXO³HKJ-\ Õ RXÐ³J-WZESRXJ
HbL]Ì RKWZ\]EßTIRXÐ³J-Ð³\ Æ J-W´Y>RKÐGLkR&TQWÈE·LSF³FIWÈRKWZ\]E�RK\CYK×dWÈÇZÇZY>WZE�RKÐQJ
RXL^HXÉ]J
R.WÈEGYiRXHKOQÌ RKWZ\]EQL]ÇQFI\SË1L]WÈE~T^RKÐQJ�ÇÈJML^HXE³J
HPÌ
L^E Æ HXLSÌ�RKW´Ì J�L]EQF¯L]Ì&ÖpO³WÈHXJ¶Ë1J RbLkÍgÌ \]ÉSE³WÈRKWZÊ]J
Y[×dWZÇÈÇ´Y¶L]YXY[\IÌ
WZL^RKJ&FÒÔ¶WxRXÐ�J à@J&Ì RKWZÊ]J°J Ó Æ ÇZ\]HbLkRXWÈ\SE*Ù Ú^Û�Ý

á Ë Æ WZHKW´Ì
L]ÇßJ
ÊkL^ÇZOQL^RKWZ\]EQY&T³Ð³\kÔ�J
ÊSJ
HMTIÐQL�Ê]J:YKÐ³\kÔ¶E�RKÐGLkR+LCY[RKOGFIJ
EpR&â Y#L^Î³WZÇÈWÈRiÏ¬RK\CÎVJ
EIÍ
J ã³R Õ HK\SËäWÈEpRKJ&HXLSÌ�RXWÈE³ÉåÔ¶WxRXÐ�\ Æ J
E�ÇÈJML^HXE³WÈEQÉæJ
EdÊdWÈHX\]EQË$J&EpRXYÒF³J Æ J
EQF³Y�\SEçLæEdO³Ë©ÎVJ
H
\ Õ YiRXOQFIJ
EpRKÍ�Y Æ JMÌ WÈãGÌ Õ J&L^RKO³HXJ&Y&T.WZEQÌ ÇZOQFIWZE³ÉæLSÌ�RKWZÊdWxRiÏèÇÈJ&Ê]J&Ç©Ù Ú]Û�ÙzÜMÛ�T�Ô¶Ð³J
RKÐ³J&HC\]H¯E³\]RCRKÐQJ
YiRXOQFIJ
EpR©L]ÇÈHXJ&LSFIÏ Æ \pYKYKJ&YXY[JMY+RKÐ³J¯Ë1J RbLkÍgÌ \SÉ]E³WÈRKWZÊ]J1Y[×dWZÇÈÇ´Y°E³JMÌ J&YXYXL^HXÏ¬RX\�ÇÈJML^HXE Õ HX\]Ë�J
ÓdÍ
Æ ÇÈ\SHXL^RKWZ\]E�Ù Ü�ÛPL^EGF*ÉSJ
E³J&HXL]Ç.L]Ì&L]FIJ&Ë$W´Ì1L]ÌbÐ³WZJ
ÊSJ
Ë1J
EpRCÙ ékÛ�Ý�êpRKOGFIJ
EpRXY©Ô¶Ð³\�L^HXJ¯WÈEGL]Ì�RXWÈÊSJ
\]H�ÇZLSÌb×1RKÐ³J#E³J&Ì
J&YXYKL]HKÏ¯Ì
\]É]EQWxRXWÈÊSJ+YK×pWZÇZÇZYP\ Õ RXJ
E Õ L^WZÇGRX\�WZE³WÈRKW´LkRXJ#J&E³\]OQÉ]ÐCË1J&L]E³WZE³É Õ O³Ç¢J
ÓdÍ
Æ J&HKWZË1J
EpRXY&ë¢RKÐQJ
Ï*Ì&L^EÑÐQL�Ê]J¯FIWÈìCÌ O³ÇÈRiÏØWZEpRKJ&H Æ HXJ RXWÈEQÉ�L]EQFÑÉ]J&E³J
HbL^ÇZWÈí&WÈEQÉÒRXÐ³J¯HKJMY[OQÇxRbY°\ Õ
RKÐ³J+J Ó Æ J&HKWZË1J
EpRXYµRKÐGLkRµRXÐ³J
Ï¯FI\©WÈE³WÈRKW´LkRXJ�ÙzÜMÛgÙ î^Û|T]RKÐdOQYPWÈEGÌ O³HXHKWZE³É©YKO³ÎIÍ�\ Æ RKWZË1L]ÇQÇZJ&L]HKE³WZE³ÉGÝ

ï Ð³J�L]ÎG\kÊSJ-ãQEQFIWZE³ÉpY3WZEQFIW´Ì
L^RKJ�RKÐQL^R3RKÐQJ�J
àVJMÌ�RKWZÊ]J&E³J&YXY+\ Õ \ Æ J
EØÇÈJML^HXE³WÈEQÉÒJ
EdÊdWZHK\SEIÍ
Ë$J&EpRXY�Ì \]OQÇZF�ÎVJØWZË Æ HK\kÊSJ&F�ÎdÏ Æ HK\kÊdW´FIWZE³ÉæHXJ&L^ÇÈÍ|RKWZË$J*Y[O ÆQÆ \SH[R Õ \SHCRXÐ³J*J
Ó Æ ÇÈ\SHXL^RKWZ\]E
Æ HK\IÌ
J&YXY
T�RbL^WZÇÈ\SHKJMF:RX\-J&L]ÌbÐ¯Y[RKOQF³J
EpR&â Y�WZEQFIWZÊpW´FIOQL]Ç³E³J&J&F³Y&ÝSêdOQÌbÐCYKO Æ³Æ \]HKRµYKÐ³\]O³Ç´F$ÎGJ Æ HK\]Í
ÊpW´FIJMF�\]E³ÇZÏ�Ô¶Ð³J
E*E³J&Ì
J&YXYKL]HKÏSTIRK\�L�Ê]\SWZF�WZEpRKJ
H Õ J
HXWZE³ÉCÔ¶WÈRKÐ·RXÐ³J$O³E³HXJ&Y[RKHXWZÌ RKJ&F�EGLkRKOQHKJ�\ Õ
RKÐ³W´YµÇZJ&L]HKEQWÈE³É:LSÌ�RXWÈÊdWÈRiÏ]Ý ï ÐQJ
HXJ Õ \]HXJ]TSÐQL�ÊdWÈEQÉ:L:YiRXOQFIJ&ESR�Ë1\dF³J
ÇGRKÐQL^R�Ì
L]ECFIJ RXJ&Ì RPÔ¶Ð³J&ECL



YiRXOQFIJ
EpR�W´Y¶E³\]R�ÎGJ&E³J ã³RKRKWZE³É Õ HX\]Ë8RXÐ³J-J Ó Æ ÇZ\]HbLkRXWÈ\SE Æ HX\IÌ JMYKY>W´Y¶Ì HXOQÌ W´L^Ç|Ý Þ E�RKÐ³W´Y Æ L Æ J&H&T
ÔPJ-FIJMYKÌ
HKWZÎGJ-YKOQÌbÐ�L$Ë$\IFIJ&Ç Ý Å O³H¶Ë1\dF³J
Ç¢HXJ
ÇZWÈJMY>\]E�N>L�Ï]J&YKW´L^E � J RiÔ�\]HX×dYPRX\CL]YXY[JMYKYPRKÐQJ
J à@J&Ì�RXWÈÊSJ
E³JMYKY�\ Õ RXÐ³J�YiRXOQFIJ&ESRMâ Y.J Ó Æ ÇZ\]HbLkRKWZ\]E Æ HX\dÌ
J&YXY�L^EQF$Ô>L]Y�Î³O³WZÇxRPOQY[WZE³É-L^E$WÈRKJ
HbLkRXWÈÊSJ
FIJ&YKWÈÉSE·L^EQF�J&ÊkL^ÇZOQLkRXWÈ\SE Æ HK\IÌ
J&YXY
Ý ï Ô�\ÒYKOQÌ
Ì
J&YXY[WZÊ]J°OQYKJ
H+J
ÊkL^ÇZOQL^RKWZ\]EQY3ÔPJ&HKJ:Ì
\]EQFIOGÌ�RKJMF
RK\-FIJ ãGE³JµRXÐ³J¶YiRXHKOGÌ�RKOQHKJ>\ Õ RKÐ³J>Ë1\IFIJ
Ç³L]EQF-RX\#ÊkL]ÇÈW´F³LkRXJP\SO³H�L Æ³Æ HK\pL]ÌbÐßÝ ï Ð³J>Ë1\dF³J
ÇIÐQLSY
ÎGJ&J
E�WZË Æ ÇÈJ&Ë$J&EpRKJ&F�WZE�RKÐ³J�D3F³L Æ RKWZÊ]J�UP\pL]ÌbÐ Õ \]H á Ó Æ ÇÈ\SHXL^RKWZ\]E�� D3U á�� Ù ��Û�Ý��+Y[WZE³É1RKÐQJ
êpRKOQF³J
EpR
	�\IFIJ&Ç â Y�L]YXYKJ&YXY[Ë1J
EpRMTdD3U á Æ HK\kÊdW´FIJ&YPRXL]WÈÇZ\]HXJ&F¬Ð³WZEpRXY>RX\¯É]O³W´FIJ:L^EGFÒWZË Æ HK\kÊSJ
RKÐ³J:Y[RKOQF³J
EpRXY&â³J Ó Æ ÇZ\]HbLkRXWÈ\SEÒ\ Õ Ë¯LkRXÐ³J
Ë¯LkRXWZÌ&L^Ç Õ OQEQÌ�RXWÈ\SEQY
Ý

	�\IFIJ
ÇZÇÈWZE³É°YiRXOQFIJ&ESRbY
âkJ
Ó Æ ÇÈ\SHXL^RKWZ\]E Æ HKJMY[J&ESRbY~OQE³WZÖpO³J¶ÌbÐQL]ÇÈÇZJ
EQÉ]J&Y&T Õ \]H�RiÔP\#Ë¯L^WZE©HXJ&L^Í
Y[\SEQY
Ý���WZHbYiRMT~WZE Ë$\SHKJCY[RKHXOQÌ RKO³HXJ&FÑJ&F³OQÌ
L^RKWZ\]EQL]ÇµL]Ì RKWZÊpWÈRKWZJ&Y&T�YKOQÌbÐæLSY Æ HX\]Î³ÇZJ
Ë Y[\SÇÈÊdWZE³É
L^EQFCÖpO³JMYiRXWÈ\SEÒL^EGY[Ô�J
HXWÈEQÉQTkRXÐ³J
HXJ3W´YµOGY[OQL]ÇÈÇZÏ¯L©FIJ
ãQE³WÈRKWZ\]EC\ Õ Ì \SHKHXJ&Ì RµÎGJ&ÐQL�ÊdWÈ\SO³HMT]Ô¶Ð³W´ÌbÐ
L^ÇZÇÈ\kÔ�Y:RKÐ³W´Y©ÎVJ
ÐGL�ÊpWZ\]OQH:RK\*ÎGJ�HXJ Æ HXJ&YKJ
EpRKJMF L^EQFæHKJMÌ \]ÉSE³WZí
J&F�WZEåL Õ \]HXË1L]ÇµË1\IFIJ
Ç|Ý Þ E
Ì \]EpRXHXLSYiRMTSWZEÒ\ Æ J&EÒÇZJ&L^HXE³WZE³É©J&EdÊpWZHX\]E³Ë1J
EpRbY.RXÐ³J
HXJ3W´Y�E³\$Ì
ÇÈJML^H�O³EQFIJ&HXY[RXL]EQFIWZE³É©\ Õ Ô¶ÐQL^R
Ì \]EGYiRXWxRXOIRKJMY.Y[OGÌ
Ì JMYKY Õ O³ÇGJ Ó Æ ÇZ\]HbLkRKWZ\]E$WZE$ÉSJ
E³J&HXL]Ç Ý]êIJ&Ì \SEQF¢T^WÈRµW´Y.ÐQL]HXF©RK\©\]ÎIRbL^WZE$HXJ
ÇZW´L^Î³ÇZJ
WÈE Õ \SHKË¯L^RKWZ\]EÒ\SECRXÐ³J-YiRXOQFIJ
EpRMâ Y�J Ó Æ ÇZ\]HbLkRX\]HXÏ�ÎVJ
ÐGL�ÊpWZ\]OQH&Ý ï Ð³J°L^Ë1\]OQESR¶L^EGFÒÖpOQL^ÇZWÈRiÏ¯\ Õ
WÈE Õ \SHKË¯L^RKWZ\]EæL�ÊkL^WZÇZL]Î³ÇZJ1RK\ØL�OGY[J&H©Ë1\IFIJ
ÇPRK\ Æ J
H Õ \]HXË WxRbY©L]YXYKJ&YXY[Ë1J
EpR©W´Y:HXJ Õ J&HKHXJ&F*RX\
L]Y3RKÐ³J1ÎQL]EQFIÔ¶W´FdRKÐ*WZYXY[OQJ�Ù 
kÛ�Ý ï Ð³J�ÇZJ&YXY#J Ó Æ ÇZWZÌ
WxR°WZE Õ \]HXË¯LkRKWZ\]EØ\]E·RXÐ³J1OQYKJ
HMâ Y+HKJ&ÇÈJ&ÊkL^EpR
RKHbL^WÈRXY°\]H°ÎVJ
ÐQL�ÊdWZ\]O³HbY+RKÐ³J1Ë1\IFIJ
Ç�W´Y-L^ÎQÇÈJ$RK\�\SÎIRXL]WÈEßT@RXÐ³J¯Ð³WZÉ]Ð³J&H#RKÐ³J¯O³EGÌ J
HKRXL]WÈEpRiÏ�WZE
RKÐ³J·Ë1\IFIJ&ÇÈÇZWÈEQÉ Æ HK\IÌ
J&YXY
Ý ï ÐQJ�ÎQL^EQF³Ô¶WZFdRXÐ Æ HX\]Î³ÇZJ
Ë WZYÒJ&Y Æ JMÌ W´L^ÇZÇÈÏ FIWxìCÌ
O³ÇxR Õ \]HÒY[RKOIÍ
FIJ
EpR¶Ë1\dF³J
ÇZÇÈWZE³É¯WZE¬\ Æ J&E¬ÇZJ&L]HKE³WZE³É$J
EdÊdWÈHX\]EQË$J&EpRXY&ÝdN�\]RKÐ�J Ó Æ ÇZ\]HbLkRK\SHKÏ1ÎVJ
ÐQL�ÊdWZ\]O³H¶L]EQF
HKJ&ÇZL^RKJ&F:Ë$J
RXL^Í�Ì
\]É]EQWxRXWÈÊSJµY[×dWZÇÈÇ´Y�E³J&Ì
J&YXYKL]HKÏ Õ \]H�J à@J&Ì RKWZÊ]J�ÇÈJML^HXE³WÈEQÉ+L^HXJ.E³\]R�JML]YKWÈÇZÏ°\]ÎQYKJ
HXÊpÍ
L^Î³ÇZJCO³E³ÇZJ&YXY-RXÐ³JCJ&EpÊdWZHK\SE³Ë1J
EpR&â Y-WZEpRKJ
H Õ L]Ì
J Õ \]HbÌ JMY©Y[RKOQFIJ&EpRXY-RX\·Ë¯L^×SJ1RKÐ³J&Ë J
Ó Æ ÇÈW´Ì WÈR&Ý
� \kÔ�J
Ê]J&H&T Õ \]HbÌ WZE³ÉCYiRXOQFIJ&ESRbY�RX\ÒL^HKRKW´Ì OQÇZL^RKJ-RXÐ³J
WZH3J
Ó Æ ÇÈ\SHXL^RKWZ\]E�YiRXJ Æ Y+Ì Ç´L]YKÐ³J&Y3Ô¶WxRXÐ�RKÐQJ
O³E³HXJ&Y[RKHXWZÌ RKJ&F°EGLkRKOQHKJ.\ Õ \ Æ J
E:ÇZJ&L]HKE³WZE³É¶J&EpÊdWZHK\SE³Ë1J
EpRXY&Ý ï ÐdOQY&T&L¶Ë1\IFIJ&Ç Õ \SHßJ Ó Æ ÇZ\]HbLkRX\]HXÏ
ÎGJ&ÐQL�ÊdWÈ\SO³HµW´YµÎV\]OQEQF1RK\$FIJ&L]ÇGÔ¶WÈRKÐ¬ÇÈ\kÔ�ÎQL]EQFIÔ¶W´FdRKÐ¬WÈE Õ \]HXË1L^RKWZ\]EßTSÔ¶Ð³W´ÌbÐCWÈEpRXHK\IFIOQÌ
J&YPL
Ð³WÈÉSÐ�ÇÈJ&Ê]J
Ç¢\ Õ O³EGÌ J
HKRXL]WÈEpRiÏCWZEpRK\$RKÐQJ-Ë$\IFIJ&ÇÈÇZWZE³É1RXLSY[×@Ý

NPJMÌ
L]OQY[JP\ Õ RKÐ³JMY[J¶ÌbÐQL]ÇÈÇZJ
E³ÉSJ&Y&T
RXÐ³J
HXJ>ÐQL]Y�ÎVJ
J&E�ÇZWxRKRKÇZJ¶ÔP\SHK×°\SE©Ð³\kÔåRK\#Ë$\SE³WÈRK\]H�L]EQF
L]YXY[JMYKY�Y[RKOQFIJ&EpR.ÎGJ&ÐQL�ÊdWÈ\SO³H�WÈE1\ Æ J&E$ÇZJ&L]HKEQWÈE³É°J&EpÊdWZHK\SE³Ë1J
EpRXY&ÝkD�� Þ â Y.Y[RKOGFIJ
EpR.Ë1\IFIJ
Ç~Ù �kÛ
WÈEQF³WZÌ&LkRKJMYµÔ¶ÐQJ RKÐQJ
H�\]HµEQ\^R�RKÐ³J#YiRXOQFIJ
EpR>ÐQL]YµJ
EQÌ
\]O³EpRXJ
HXJ&F1RXÐ³J3WZË Æ \SH[RbL^EpR�Ì
\]EQÌ
J Æ RbYµWZE
RKÐ³JØRXL^HXÉ]J
RCJ
EdÊdWÈHX\]EQË$J&EpR¬L^EQF�OQEQFIJ
HbY[RK\d\IF RKÐ³J&Ë RXÐ³HX\]O³ÉSÐ J
Ó Æ J&HKWZË1J
EpRXL^RKWZ\]EßÝ ï Ð³WZY
Ë$\IFIJ&Ç TQÐ³\kÔPJ&Ê]J&H&TdFIJ&L]ÇZY>Ô¶WÈRKÐ�ÖpO³WÈRKJ°Ð³WZÉ]Ð�ÎQL]EQFIÔ¶W´FdRKÐ�WÈE Õ \]HXË1L^RKWZ\]E�\]ÎIRbL^WZE³J&F�FIWZHKJMÌ�RXÇÈÏ
ÎpÏ1ÎV\^RXÐCJ
E³ÉpL^ÉSWÈE³É�YiRXOQFIJ
EpRbYµWZE¯RKO³RK\]HXW´L^ÇGF³WZL]ÇÈ\SÉSYµL]EQF¯HXJ&ÖpO³WZHKWZE³É-RXÐ³J
ËARX\:RXL]×]J3ÖpO³WZí
JMY
Ý
Å RKÐ³J&H�YKÏdY[RKJ&Ë¯Y@RXLSÌb×pÇZJ.L¶HXJ&Y[RKHXWZÌ RKJMF+ÊSJ
HbY[WZ\]E°\ Õ RXÐ³J Æ HX\]ÎQÇÈJ&Ë \ Õ Ë1\IFIJ&ÇÈÇZWÈEQÉ¶J Ó Æ ÇZ\]HbLkRKWZ\]E~Ý
DAY[RKOGFIJ
EpR:Ë1\IFIJ
Ç�RXÐQLkR:Ì
L]EÑLSYKYKJ&YXY#L�Y[RKOGFIJ
EpR&â Y-L^ÎQWÈÇZWxRiÏ·RK\�J
WÈRKÐ³J&H:Ì \SEIãQHXË \]H°HKJ��iJ&Ì R
ÐpÏ Æ \^RXÐ³J&YKJ&Y�WZY1FIJMYKÌ
HKWZÎVJ&FæWZE Ù����^Û|Ý.êdË1WÈRKÐpRK\kÔ¶E0Ù Ü�ÛPRXHXLSÌb×IY©Ô¶Ð³J&EèLÑYiRXOQFIJ&ESR1ÊdWÈ\SÇZL^RKJMY
HKO³ÇZJ&YC\ Õ É]\d\IF J Ó Æ J&HKWZË1J
EpRXL^RKWZ\]EßTPY[OQÌbÐçLSY¯Ë¯L^E³W Æ O³Ç´LkRXWÈEQÉæË1\]HXJ�RKÐQL]E \]E³J�ÊkL^HXW´L^Î³ÇZJ
LkR:LCRXWÈË1JSÝ � J&WxRXÐ³J
H-Ë1\IFIJ
Ç|T¢Ð³\kÔ�J
ÊSJ
HMTVLSF³FIHXJ&YXY[JMY�RXÐ³J¯WZYXYKO³J©RXÐQLkR©YK\]Ë1J1YiRXOQFIJ&ESRbY-L^HXJ
WÈEQLSÌ�RXWÈÊSJ3WZEC\ Æ J
ECÇZJ&L]HKEQWÈE³É©J
EdÊdWÈHX\]E³Ë1J&ESRbYµL]EQFCÌ
L]ECÐQL�ÊSJ3FIWÈì¯Ì
O³ÇÈRiÏ$WZE³WÈRKW´LkRXWÈE³É$L©YKJ R�\ Õ
J Ó Æ J&HKWZË1J
EpRXY�RXÐQLkR�J
àVJMÌ�RXWÈÊSJ
ÇZÏ¬Ì \kÊSJ
HbY.RXÐ³J-J Ó Æ ÇZ\]HbLkRXWÈ\SE¬Y Æ L]Ì
J]Ý

ï Ð³JCHXJ&Y[R©\ Õ RXÐ³J Æ L Æ J&H�FIJMYKÌ
HKWZÎVJ&Y:ÐQ\kÔAÔ�J¯RbL]Ìb×dÇÈJCRKÐ³J�ÌbÐQL^ÇZÇÈJ&E³É]JMY:\ Õ Ë1\IFIJ&ÇÈÇZWÈEQÉ
J Ó Æ ÇZ\]HbLkRK\SHKÏ�ÎVJ
ÐQL�ÊdWZ\]O³H1WZE D3U á â Y¯YiRXOQFIJ
EpR¯Ë1\IFIJ
Ç|Ý��ÑJ Õ \]HXË1L]ÇÈWZí
J�J à@J&Ì RKWZÊ]J�J
Ó Æ ÇÈ\]Í
HXL^RKWZ\]E�ÎGJ&ÐQL�ÊdWÈ\SO³H>ÎpÏ¬FIJ&YKWÈÉSE³WZE³É$RKÐ³J-Y[RKOQFIJ&EpR�Ë$\IFIJ&ÇßWÈRKJ
HbLkRXWÈÊSJ
ÇZÏ¯OQYKWÈE³É$RXÐ³J-HKJMY[OQÇxRbY>\ Õ
L^EæJ&Ê�L]ÇÈOGLkRKWZ\]E Ô¶WÈRKÐèÐdO³Ë¯L^EåYKO³Î��iJMÌ�RXY&Ý��*J�L]F³FIHXJ&YXY-RXÐ³JÒOQEQÌ J&H[RbL^WZESRiÏ�\kÔ¶WZE³É�RX\·RKÐQJ
ÇÈ\kÔ ÎQL^EQF³Ô¶WZFdRXÐ Æ HK\SÎ³ÇZJ
Ë8OQYKWZE³É¯N�L�ÏSJ&YKWZL]E � J RiÔ�\]HX×dY&Ý
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D3U á Ù �kÛ.WZY:L]E�WÈEpRKJ&ÇÈÇZWZÉ]J
EpR:\ Æ J&EÑÇZJ&L]HKEQWÈE³É�J&EpÊdWZHK\SE³Ë1J
EpR Õ \]H-RXÐ³JCFI\SË1L]WÈE�\ Õ Ë¯LkRXÐ³J Í
Ë1L^RKW´Ì
L]Ç Õ O³EQÌ RKWZ\]EQY&Ý�D3U á â Y©L]Ì�RXWÈÊdWÈRKWZJ&Y�L^HXJCFIWÈÊdW´FIJ&F�WZEpRK\·OQE³WxRbY©L]EQF�J ÓIJ
HbÌ W´YKJ&Y&Ý ��E³WÈRXY
L^HXJCÌ \]ÇZÇZJ&Ì�RXWÈ\SEQY-\ Õ J
ÓdJ&HXÌ
WZYKJ&Y°Ô¶ÐQ\SYKJ¯Ë1L^RKJ&HKW´L^Ç.W´Y Æ HKJMY[J&ESRXJ&FÑÔ¶WÈRKÐæL�Ì \SË1Ë$\SE�RKÐ³J&Ë1J
L^EQF�Ë1\IFIJ$\ Õ WZEpRKJ&HXLSÌ�RKWZ\]E~Ý á ÓIJ&HXÌ
WZYKJ&Y3Ô¶WxRXÐ³WÈEØRKÐ³J$O³E³WÈRXY°FIWÈà@J
H°WÈE Õ O³EQÌ�RXWÈ\SE·RiÏ Æ J$L]EQF
J&ÖpOQLkRXWÈ\SEßÝdUPOQHKHXJ
EpRKÇZÏ]TpD3U á YKO Æ³Æ \]HKRXYµ\]E³ÇZÏ$F³Wxà@J
HXJ
EpRµRiÏ Æ J&YP\ ÕßÆ \]ÇZÏdE³\]Ë1W´L^Ç Õ OQEQÌ�RXWÈ\SEQY
Ý

��WZÉ]OQHKJ �3YKÐ³\kÔ�Y.RKÐ³J�Ë¯L]WÈECWZEpRKJ&HXLSÌ�RKWZ\]E1Ô¶WZEQFI\kÔ Õ \]HµRiÔP\©\ Õ D3U á â Y.O³EQWxRbY*)SRKÐ³J�+-,/.
021�3547698:4;35< L^EGF�RKÐQJ>=@?�A <B8C4;35< Ý¢D3U á L]ÇZYK\ÒÐGL]Y°LCRXÐ³WZHXF*O³E³WÈR&T@RXÐ³JBD'EFEGA�H 8C4I35< T@E³\]R
FIWZY Æ Ç´L�Ï]JMF Õ \]H#ÇZLSÌb×�\ Õ Y Æ L]Ì
J]Ý �*J$ÐQL�ÊSJ�L^Ç´YK\Ò\]Ë1WÈR[RXJ&F�RXÐ³J$Ð³J
Ç ÆØÆ L]É]JMY+L]EQF�RXÐ³J Õ J&J&FdÍ
ÎQL]Ìb× Æ L^E³J&Ç TIÔ¶Ð³W´ÌbÐ�E³\]HXË¯L^ÇZÇÈÏÒL Æ³Æ J&L^H�RX\1RKÐ³J-HXWÈÉSÐpR�\ Õ L]EQFÒÎVJ
ÇZ\kÔçRXÐ³J-Ë¯L^WZE¬Ô¶WZEQFI\kÔ-T
HKJMY Æ J&Ì RKWZÊ]J
ÇZÏ]Ý ï Ð³J�+J, 0K1L354M6N8:4;35< �¹ãQÉQÝ � � L � � L^EQF¯RKÐ³JOD'EFE2A�H 8:4;35< L^ÇZÇÈ\kÔ RKÐQJ+Y[RKOQFIJ&EpR
RK\©J
Ó Æ ÇÈ\SHKJ>RXÐ³J3HXJ
Ç´LkRXWÈ\SEQYKÐ³W Æ ÎVJ RiÔ�J
J&ECL^ECWZE Æ O³R�L^EGF1RKÐ³J+\]OIR Æ OIR�\ Õ L:ÉSWÈÊSJ
E Õ O³EQÌ RKWZ\]EßÝ
Þ EÒRXÐ³J 	·L]ÌbÐ³WZE³J ��E³WÈR&TdRXÐ³J°J Ó Æ ÇZ\]HbLkRXWÈ\SEÒÌ \SEQY[W´Y[RXY�\ Õ F³HXL]É]É]WZE³É$L^EdÏ¯EdO³Ë©ÎVJ
H>\ Õ WÈE Æ OIRXY
FIWZY Æ Ç´L�Ï]JMF�L^R�RXÐ³J>RK\ Æ \ Õ RKÐ³J�YXÌ HXJ
J&E©RX\+RXÐ³J>RXL]WÈÇQ\ Õ RXÐ³J Õ O³EGÌ�RKWZ\]E9PKË1LSÌbÐ³WZE³JRQ ��RXÐ³J¶ÇZL]HKÉSJ
L^HXHK\kÔ0Y[Ð³\kÔ¶E�WZE�ãQÉGÝ � ��L � � TGÔ¶Ð³WZÌbÐ·RKÐ³J&E·Ì \]Ë Æ O³RKJ&Y3RKÐQJ©Ì \SHKHXJ&Y Æ \SEQFIWZE³É¯\]O³R Æ OIRMÝ ï ÐQJ
D�HXHK\kÔ �3E³WxRµL]ÇÈÇZ\kÔ�Y~RKÐ³J¶Y[RKOQFIJ&EpR�RK\#Ë1L^RXÌbÐ1L3EdO³Ë�ÎGJ&H�\ Õ WZE Æ O³RXY�Ô¶WÈRKÐ�RKÐ³J¶Ì
\]HXHKJMÌ�R�\SOIR[Í
Æ OIRXY-L]EQF·W´Y+RKÐ³J1\SE³ÇÈÏ·LSÌ�RXWÈÊdWÈRiÏ�Ô¶WxRXÐ³WÈE�D3U á RKÐQL^R°ÐGL]Y°L¬Ì
ÇÈJML^H°FIJ ãGE³WxRXWÈ\SE*\ Õ Ì \SHKHXJ&Ì R
L^EQF WZEQÌ
\]HXHKJMÌ�R©ÎVJ
ÐQL�ÊdWZ\]O³HMÝ Þ E RKÐ³J-=S?�A <N8C4I35< �¹ãQÉQÝ � ��Î ��� T�RKÐ³J�YiRXOQFIJ
EpR¯Ì
L]EæJ Ó Æ ÇZ\]HXJ
RKÐ³J�HXJ
Ç´LkRKWZ\]EGY[Ð³W Æ ÎVJ RiÔ�J
J&EåRXÐ³J¬ÉSHXL Æ Ðå\ Õ L Õ O³EQÌ�RXWÈ\SE L]EQFæWÈRXY1JMÖpOQLkRXWÈ\SEßT�L]Y$ÔPJ&ÇÈÇ¶LSY
É]HbL Æ Ð Æ HK\ Æ J&H[RXWÈJMY
T@Y[OGÌbÐ*L]Y°YKÇÈ\ Æ JMY+L]EQF·WZEpRKJ&HXÌ
J Æ RbY
Ý ï Ð³J1YiRXOQFIJ&ESR:Ì&L^E·Ë¯L^EQW Æ OQÇZL^RKJ1L
É]HbL Æ Ð·J&WxRXÐ³J
H-ÎdÏ·FIHbL^ÉSÉ]WZE³ÉÒWÈR:L^HX\]O³EGF�RKÐ³J¯YXÌ HXJ
J&E �¹OGY[WZE³É�RKÐ³J$Ë1\]OQYKJ � \SH#ÎdÏ�JMFIWxRXWÈEQÉ
RKÐ³J-JMÖSOGLkRKWZ\]E�ÎV\�Ó@Ý

T �����#UP¾³Â+Á��~½P¾WV=À¶Á"�YX

ï Ð³J°êdRKOQFIJ&EpR 	·\dF³J
Ç¢L^WZË¯YµRX\�ÉSJ
E³J&HXL^RKJ#L^E¬LSYKYKJ&YXYKË$J&EpRP\ Õ RKÐ³J°YiRXOQFIJ&ESRMâ Y>J
Ó Æ ÇÈ\SHXL^RKWZ\]E
\ Õ RKÐ³J3D3U á J&EdÊpWZHX\]E³Ë1J
EpR�RKÐGLkR.RXÐ³J�Y[ÏIY[RKJ&Ë Ì
L]E1OQY[J>RX\©YKO Æ³Æ \]HKR�RKÐ³J�Y[RKOQF³J
EpR&â Y.J
Ó Æ ÇÈ\]Í
HXL^RKWZ\]EßÝdD3YµRKÐ³J°FIJMYKÌ
HKW Æ RKWZ\]EÒ\ Õ RKÐQJ#D3U á WÈEpRKJ&H Õ LSÌ J�WZE¬YKJ&Ì RKWZ\]E �©Y[ÐQ\kÔ�Y
T]RKÐ³J°YiRXOQFIJ&ESRMâ Y
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L]Ì�RXWÈ\SEQY¯Ô¶WÈRKÐ³WZE�RKÐQJØL�ÊkL^WZÇZL]Î³ÇÈJ·LSÌ�RXWÈÊdWÈRKWZJ&Y¯ÐQL�ÊSJ�ÇÈ\kÔ ÎQL^EGFIÔ¶WZFIRKÐ ÎVJ&Ì
L]OQYKJ]TPL]ÇxRXÐ³\]OQÉ]Ð
RKÐ³J&Ï$L]HKJ>J&LSY[Ï©RK\°RXHXLSÌb×VT�RXÐ³J
Ï Æ HX\kÊdWZFIJ>ÇZWÈË1WÈRKJMF¯WÈE Õ \]HXË1L^RKWZ\]E1L^ÎV\]OIRµRKÐ³J3Y[RKOGFIJ
EpR&â Y�HXJ&L^Í
Y[\SE³WÈEQÉQÝ ï Ð³JCêpRKOGFIJ
EpR 	�\IFIJ
Ç�OGY[JMY-N�L�ÏSJ&YKWZL]E � J
RiÔP\SHK×IY+RK\�Ë1\dF³J
Ç.L^EGFØË¯L^EGL^É]J�RKÐQJ
HKJMY[O³ÇÈRKWZE³É1O³EQÌ
J
HKRXL]WÈEpRiÏ¢Ù 
kÛ|Ý

Å E³J-\ Õ RKÐ³J©Ë1L]WÈE�ÌbÐQL]ÇÈÇZJ
EQÉ]J&Y>WZE�OQYKWÈE³ÉCN>L�ÏSJ&YKWZL]E � J RiÔ�\]HX×dY�W´Y>RK\¬FIJ ãQEQJ°RKÐ³J:EQJ R[Í
ÔP\SHK×@â Y-YiRXHKOQÌ RKO³HXJ1RK\*L]Ì
Ì
O³HbLkRKJ&ÇÈÏØHKJ Æ HKJMY[J&EpR#RXÐ³J Æ HX\]ÎGL^Î³WZÇÈW´Y[RKW´Ì¯FIJ Æ J
EQF³J
EQÌ
WÈJMY©L^Ë1\SE³É
RKÐ³J1ÊkL^HXWZL]Î³ÇZJ&Y+\ Õ WZEpRKJ
HXJ&Y[R&Ý Þ EÑ\]O³H#Ë1\IFIJ
Ç|T@RKÐ³W´Y Æ HX\]Î³ÇZJ
Ë W´Y#J Ó³L]Ì
J
HXÎQLkRXJ&F�ÎdÏ�RXÐ³J¯FIW Õ Í
ãGÌ O³ÇÈRiÏÒ\ Õ F³J ãQE³WZE³ÉCÌ
\]HXHKJMÌ�R¶J Ó Æ ÇZ\]HbLkRX\]HXÏ¯ÎGJ&ÐQL�ÊdWÈ\SO³H ��YKJ
J:YKJ&Ì]Ý�� � Ý Å O³H3L ÆQÆ HK\pL]ÌbÐ¬Ô�LSY
RK\ØOGY[J�L^EæWÈRKJ&HXL^RKWZÊ]J¬F³J&YKWÈÉSE Æ HX\dÌ
J&YXY
T�Ô¶Ð³W´ÌbÐæÔPJ�FIJ&YXÌ HXWZÎGJ¬WÈEåRKÐ³W´Y1Y[JMÌ�RKWZ\]E~Ý��ÑJCãQHbY[R
Î³O³WZÇxR+LCÊ]J
HbYKWÈ\SE¬\ Õ RXÐ³J�êpRXOQFIJ
EpR
	·\dF³J
Ç~OGY[WZE³É¯\]OQH�WÈEpRXO³WxRXWÈ\SE�\ Õ Ô¶ÐQL^R3Ì \]EGYiRXWxRXOIRKJMY�J Õ Í
Õ J&Ì�RXWÈÊSJ°J Ó Æ ÇZ\]HbLkRKWZ\]EÒWÈE�D3U á L]EQFÒJ&ÊkL^ÇZOQLkRXJ&F¯RXÐ³J°Ë1\dF³J
Ç@WÈE�L Õ \]HXË1L]Ç¢YiRXOQFIÏ]Ý��ÑJ+RKÐ³J&E
OQY[JMF$RKÐ³J#YiRXOQFIÏ1HXJ&YKO³ÇxRbY�RX\:HKJMFIJ&YKWZÉ]E1RKÐQJ3Ë1\IFIJ
ÇVL^EQFCÌ
\]EQF³OQÌ�RXJ&F¯L^E¯J&ÊkL^ÇZOQLkRXWÈ\SE¯\ Õ RKÐQJ
ÌbÐQL^E³ÉSJ&Y&Ý�N�Ï Î³O³WZÇ´FIWÈEQÉÑL]EQF J
ÊkL]ÇÈOQL^RKWZE³É*RiÔP\·ÊSJ
HbY[WZ\]EGY:\ Õ RKÐ³J�Ë1\dF³J
Ç|T�Ô�J�ÔPJ&HKJÒL]Î³ÇZJ
RK\CÉpL^WZE�ÊkL]ÇÈOQL]Î³ÇZJ-WÈEQYKWZÉ]ÐpR3WZESRX\ �¹W � Ô¶ÐQL^R Õ L]Ì RK\SHXY�Ì
\]EpRKHXWZÎ³OIRKJ°RX\CJ à@J&Ì RKWZÊ]J:J
Ó Æ ÇÈ\SHXL^RKWZ\]E
\ Õ RKÐ³J$D3U á J
EdÊdWZHK\SE³Ë1J
EpR+L^EGF �¹WZW � Ð³\kÔ0RK\ Õ \SHKË¯L^ÇZWZí
J-RXÐ³J&YKJ Õ L]Ì RK\SHXY3WÈE�RXÐ³J$êpRXOQFIJ&ESR
	�\IFIJ
Ç|ÝpN�JMÌ
L^OGY[J�\ Õ Y Æ LSÌ J+ÇÈWZË1WxRbLkRKWZ\]EGY.Ô�J+L^HXJ¶E³\]R�L^ÎQÇÈJ3RK\©FIJMYKÌ
HKWZÎVJ+L^ÇZÇ³RXÐ³J+F³J RXL]WÈÇ´YP\ Õ
RKÐ³W´Y¶WÈRKJ
HbLkRXWÈÊSJ Æ HK\IÌ
J&YXY
Ý��³OQH[RXÐ³J
H�WZE Õ \SHKË¯LkRXWÈ\SE¬Ì&L^E�ÎGJ Õ \SO³EQF�WZEÑÙ�� Û�L]EQFÑÙ �kÛ|Ý
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��WZÉ]OQHKJ � �0/�J
HbY[WZ\]E � � Y[ÐQ\kÔ�Y�L1Ð³WZÉ]ÐIÍ�ÇÈJ&Ê]J&Ç~FIJ&YXÌ HXW Æ RKWZ\]E�\ Õ RXÐ³J-RiÏ Æ JMY�\ Õ EQ\dF³J&Y�WZE�RKÐQJ
ãQHXY[R-Ê]J&HXYKWÈ\SEØ\ Õ RKÐQJ$Ë1\IFIJ&Ç â Y-N>L�Ï]J&YKW´L^E � J RiÔ�\]HX×�L^EQFØRKÐ³J¯WZE21QOQJ
EQÌ
J&Y-L^Ë1\SE³ÉÒRXÐ³J
Ë�Ý
ï Ð³J
HXJ©L^HXJ°RiÔ�\CÌ Ç´L]YXY[JMY¶\ Õ E³\IFIJMY*)GJ Ó Æ ÇZ\]HbLkRKWZ\]E�E³\IFIJMY3L]EQF�×pEQ\kÔ¶ÇÈJMFIÉ]J-E³\IFIJMY
Ý ï \¬L]Y[Í
Y[JMYKY~J Ó Æ ÇZ\]HbLkRKWZ\]E~T�RKÐ³JPË1\dF³J
ÇpOQY[JMYßRXÐ³JPY[RKOGFIJ
EpR&â Y�Ì \kÊ]J&HXL]É]J�\ Õ RXÐ³J"E 6 ? 643 , 4;<C66587 ?�A/EG, < 3 A 4
0 ,�9 6 9�Ý;:¶J&ÇÈJ&Ê�L]EpR�J
Ó Æ ÇÈ\SHXL^RKWZ\]ECÌ
LSY[JMYµHXJ Æ HKJMY[J&ESRPRKÐ³J°YXL^ÇZWÈJ&ESR Õ O³EQÌ RKWZ\]EIÍ�HXJ
Ç´LkRKJMFCÌ \SEQÌ J Æ RXY
RKÐQL^RµY[Ð³\SO³Ç´F�ÎVJ¶J Ó Æ ÇZ\]HXJ&F�WZE$JML]ÌbÐ1J ÓIJ&HXÌ
WZYKJµRX\-ÉSL]WÈE1L#RKÐ³\SHK\SO³É]Ð�O³EQFIJ&HXY[RXL]EQFIWZE³É-\ Õ RKÐQJ
RXL^HXÉ]J
R~Ë¯LkRXJ
HXWZL]Ç Ý á Ó Æ ÇZ\]HbLkRX\]HXÏ�ÎGJ&ÐQL�ÊdWÈ\SO³H~W´Y�Ë$\IFIJ&ÇÈÇZJ&F�LkR�FIWxà@J
HXJ
EpR�ÇÈJ&Ê]J
Ç´Y�\ Õ É]HbL^EdO³Ç´L^HKÍ
WxRiÏSTpWZEQÌ
ÇÈOQF³WÈE³É©RKÐ³J#J Ó Æ ÇZ\]HbLkRXWÈ\SE¯\ Õ WZEQFIWZÊdWZFIOGL^Ç@J ÓIJ
HbÌ W´YKJ&Y��*P á Ó Æ ÇÈ\SHXL^RKWZ\]E1\ Õ á ÓdJ&HXÌ
WZYKJ&Y2Q
WÈE¬ãQÉQÝ�� � TI\ Õ É]HX\]O Æ Y�\ Õ HXJ
Ç´LkRXJ&F¬J ÓIJ
HbÌ W´YKJ&Y � P á Ó Æ ÇÈ\SHXL^RKWZ\]E¬\ Õ �3E³WÈRXY2Q�WZE¬ãQÉQÝ�� � L]EQF¬\ Õ
J Ó Æ ÇZ\]HbLkRKWZ\]E�Ì
LSY[JMY#RKÐQL^R©L Æ³Æ J&L]H:L]Ì
HK\pYKY#Ë©OQÇxRXW Æ ÇZJCJ
ÓdJ&HXÌ
WZYKJ&Y �*P á Ó Æ ÇÈ\SHXL^RKWZ\]EØ\ Õ U�L^RKJ
Í
É]\]HXWZJ&Y2Q1WÈE�ãGÉQÝ � � Ý ï Ð³J$Y[J
R+\ Õ HXJ
ÇZJ
ÊkL]ESR#J Ó Æ ÇZ\]HbLkRXWÈ\SE�Ì&L]YKJ&Y Õ \]H°L Æ L^HKRKW´Ì OQÇZL]H3J ÓIJ&HXÌ
WZYKJ
FIJ Æ J
EQFQY3\SE�ÎG\]RKÐ�RXÐ³J©O³EQWxR+RKÐ³J�J ÓIJ
HbÌ W´Y[J©ÎGJ&ÇÈ\SE³ÉSY�RK\ÒL]EQF�RKÐ³J©RiÏ Æ J�\ Õ�Õ O³EQÌ RKWZ\]E Æ HKJ
Í



Y[J&ESRXJ&F¬WÈE¬RKÐQJ#J
ÓIJ
HbÌ W´Y[JSÝ �Q\]H>J Ó³L^Ë Æ ÇZJ]TIWZE¬RKÐ³J��.ÇZ\^R ��EQWxRMTIW Õ RKÐ³J-Y[RKOQF³J
EpR¶WZY�J Ó Æ ÇZ\]HXWZE³É
LÒÌ \SEQY[RXL^EpR Õ OQEQÌ�RXWÈ\SEßT¢Y[Ð³J$Y[ÐQ\]O³Ç´F�J Ó Æ J
HXWÈË1J
EpR#Ô¶WxRXÐ Æ \SYKWxRXWÈ\SE³WÈEQÉ¯RKÐ³J$É]HbL Æ Ð·LkR+ÎV\^RXÐ
Æ \pY[WÈRKWZÊ]J1L^EQFØE³J
ÉpLkRXWÈÊSJ�WZEpRKJ
HbÌ J Æ RXY&T@Ô¶Ð³WZÇÈJ¯L¬ÇÈWZE³J&L]H Õ O³EQÌ�RXWÈ\SE*Ô�\]OQÇZF*L^Ç´Y[\¬HKJMÖSOQWÈHXJ�J
ÓdÍ
Æ J&HKWZË1J
EpRKWZE³ÉCÔ¶WÈRKÐ·FIWÈà@J
HXJ
EpR+YKÇÈ\ Æ JMY
Ý á Ó Æ ÇZ\]HbLkRKWZ\]E�Ì
LSY[JMY¶WZE�RKÐ³J 	ØL]ÌbÐ³WZE³J©L]EQF�D�HXHK\kÔ
O³E³WÈRXY#WÈEdÊS\]ÇZÊ]J:FIWÈàVJ&HKJ&EpR°Ì&LkRKJ&É]\SHKWZJ&Y¶\ Õ WÈE Æ OIRXY&T¢Y[OGÌbÐØL]Y#Y[Ë¯L]ÇÈÇ Æ \pY[WÈRKWZÊ]J©EpOQË©ÎVJ
HbY+L]EQF
ÇZL]HKÉSJ¶E³J
ÉpLkRKWZÊ]J3EpOQË©ÎVJ
HbY
ÝpD�ÇZÇGJ
Ó Æ ÇÈ\SHXL^RKWZ\]E1E³\IFIJ&YPL^HXJ¶Î³WZEQL^HXÏ�ÊkL]HKW´L^Î³ÇZJ&Y.Ô¶Ð³J
HXJ3L ï HKOQJ
Ê�L]ÇÈOQJ�HKJ Æ HKJMY[J&EpRXY�RKÐ³J Æ HK\SÎQL^Î³WZÇZWxRiÏ RXÐQLkR¯RXÐ³JØY[RKOQF³J
EpRCÐQL]Y1J
àVJMÌ�RXWÈÊSJ
ÇZÏåJ Ó Æ ÇZ\]HXJ&FåRKÐQJ
Ì \]HXHXJ&Y Æ \SEQFIWZE³É°WxRXJ
Ë �¹W|Ý JSÝÈTpL^E¯J Ó Æ ÇZ\]HbLkRXWÈ\SE$Ì&L]YKJ]T^J
ÓIJ
HbÌ W´Y[JST^O³E³WÈRµ\]HPÌ
LkRXJ
ÉS\]HXÏ � Ý��°E³\kÔ¶ÇÈÍ
J&FIÉSJ-E³\IFIJ&Y � P��°EQ\kÔ¶ÇÈJMFIÉ]J Q�WZE�ãQÉGÝ � � HXJ Æ HKJMY[J&ESR¶RXÐ³J:×dE³\kÔ¶ÇZJ&FIÉSJ°\ Õ�Õ O³EQÌ RKWZ\]E·HXJ
Ç´LkRXJ&F
Ì \]EGÌ J Æ RXY&Ý ï Ð³J&YKJ°E³\IFIJ&Y�L]HKJ#O Æ F³LkRXJ&F�OQYKWÈEQÉ1L1Ì
\]Ë©ÎQWÈEQL^RKWZ\]E�\ Õ YiRXOQFIJ
EpR3LSÌ�RKWZ\]EGY�RKÐQL^R
WÈEQF³WZÌ&LkRKJ°J
Ó Æ ÇÈ\SHXL^RKWZ\]E¬L]EQF�L^EdÏ¯J Ó Æ ÇZWZÌ
WxR¶J&ÊpW´FIJ&EQÌ J°\ Õ RKÐ³J&WÈH¶×dE³\kÔ¶ÇZJ&F³É]J � PbUP\SHKHXJ&Ì R>N�J
Í
ÐQL�ÊdWÈ\SO³H2Q*WZEèãGÉQÝ � � Ý Þ E RKÐ³W´Y¯ÊSJ
HbY[WZ\]Eè\ Õ D3U á T�J Ó Æ ÇZW´Ì WÈRCJ
ÊdWZF³J
EQÌ
J�\ Õ ×pEQ\kÔ¶ÇÈJMFIÉ]J�WZY
L�Ê�L]WÈÇ´L^ÎQÇÈJ>\]EQÇÈÏ$WÈE1RXÐ³J3D3HKHX\kÔ �3E³WxRMÝSD ï HXO³J�ÊkL^ÇZO³J Õ \]HPL-×dE³\kÔ¶ÇÈJMFIÉ]J>E³\IFIJ3Ë$JML^EQY�RKÐQL^R
RKÐ³J1YiRXOQFIJ&ESR#O³EQFIJ&HXY[RXL]EQF³Y3RKÐ³J�HKJ&ÇZL^RKJMF�Ë¯LkRKJ&HKW´L^Ç|Ý ï ÐQJ¯UP\SEQFIWÈRKWZ\]EQL]Ç��.HX\]ÎGL^Î³WZÇÈWÈRiÏ ï L^Í
Î³ÇÈJMY
��U�� ï Y � WZECRXÐ³J+N>L�Ï]JMY[W´L^E � J RiÔ�\]HX×�Ô�J
HXJ+Ì
\]EQY[RKHXOQÌ�RXJ&F1OQYKWZE³É©\SO³HPÎVJ&Y[RPJMYiRXWÈË¯L^RKJ&Y
\ Õ RXÐ³J$Ì
\]HXHKJMY Æ \]EGFIWÈEQÉ Æ HX\]ÎQL]Î³WÈÇZW´YiRXWZÌ$FIJ Æ J
EGFIJ
EQÌ
WÈJMY
T@Ô¶Ð³W´ÌbÐØÔ�J
HXJ:RXJ&Y[RKJMFØL^EGF·HXJ ãQE³JMF
RKÐ³HX\]O³ÉSÐÒRXÐ³J-J
ÊkL]ÇÈOQL^RKWZ\]E�FIJ&YXÌ HXWZÎGJMFÒÇ´LkRXJ
HMÝ

��WZÉ]OQHKJ �¬Y[ÐQ\kÔ�Y3L¯Ë1\]HXJ�F³J RXL]WÈÇZJ&F Æ \SH[RXWÈ\SE�\ Õ RKÐQJ�E³J
RiÔP\SHK×�HXJ Æ HXJ&YKJ
EpRKWZE³É1RXÐ³J�J
ÓdÍ
Æ ÇÈ\SHXL^RKWZ\]E·\ Õ RiÔP\¬J ÓIJ
HbÌ W´YKJ&Y�WZE·RXÐ³J 	·L]ÌbÐ³WZE³J ��E³WÈR �¹E³\IFIJMY PKJ�� QÒL^EGF P[J
	*Q � Ý ï Ð³J�J
ÓdÍ
Æ ÇÈ\SHXL^RKWZ\]E�Ì
LSY[J°E³\IFIJMY Õ \]H¶JML]ÌbÐ�J ÓIJ
HbÌ W´YKJ ��E³\IFIJ&Y>P[J���U�L]YKJ�� Q1WZE�ãQÉQÝ � � WZE21QO³J&EQÌ J:ÎV\^RXÐ
RKÐ³J&WÈH¯Ì \SHKHXJ&Y Æ \]EQFIWZE³É*J ÓIJ
HbÌ W´Y[J¬E³\IFIJ�L^EQFæRKÐ³J�J Ó Æ ÇZ\]HbLkRXWÈ\SEåÌ
L^RKJ&É]\]HXÏ*RKÐQL^R�RXÐ³J
ÏæÎVJ Í
ÇÈ\SE³ÉÒRX\QÝ �³\SH°J Ó³L^Ë Æ ÇZJ]T@P[J
�
U�LSY[J
�KQ�WZY°L¬HKJ&ÇÈJ&Ê�L]EpR#J
Ó Æ ÇÈ\SHXL^RKWZ\]EØÌ&L]YKJ�WZEØJ
ÓdJ&HXÌ
WZYKJ�P[J��FQ
L^EQF1W´YµL]E¯WÈEQY[RXL]EQÌ J+\ Õ RKÐQJ3J Ó Æ ÇZ\]HbLkRXWÈ\SE$Ì&LkRXJ
É]\SHKÏ$Ì \SEQY[W´Y[RKWZE³É-\ Õ YKË¯L^ÇZÇ Æ \SYKWxRXWÈÊSJ¶WÈE Æ OIRXY
� P[J
Ó Æ ÇÈ\SHKJMFQêdË¯L^ÇZÇ���\SY Þ E Æ OIRbYGQ©WÈE�ãQÉGÝ � � Ý

� WZHKJMÌ�R-J
ÊdW´FIJ
EGÌ J1\ Õ RKÐ³J¯Y[RKOQFIJ&EpRXY&â¢J Ó Æ ÇZ\]HbLkRKWZ\]E*WZY°WZEpRKHX\IFIOQÌ JMF·WZEpRK\�RKÐ³J1E³J
RiÔP\SHK×
RKÐ³HX\]O³ÉSÐ1RKÐ³J#HXJ
ÇZJ
ÊkL^EpRµJ
Ó Æ ÇÈ\SHXL^RKWZ\]ECÌ
LSY[J3E³\IFIJ&Y&Ý ï ÐQJ3ÊkL^ÇZO³J3\ Õ L-HXJ
ÇZJ
ÊkL^EpRPJ
Ó Æ ÇÈ\SHXL^RKWZ\]E
Ì
L]YKJ:E³\IFIJ�WZY#ÌbÐQL]E³É]JMF�RK\ ï HXO³J:Ô¶Ð³J&E�RKÐ³J1Y[RKOQFIJ&EpR Æ J
H Õ \]HXË1Y3WÈEpRXJ
H Õ L]Ì J$L]Ì RKWZ\]EQY�RKÐQL^R
RKÐ³J�Y[ÏIY[RKJ&Ë Ì \]EGY[W´FIJ
HbY©RK\ÑÎGJ�L^EèWÈEQF³WZÌ&LkRKWZ\]Eå\ Õ RXÐ³J�YiRXOQFIJ
EpR1ÐQL�ÊdWÈEQÉØJ Ó Æ ÇZ\]HXJ&F RKÐQL^R
Ì
L]YKJ]Ý á L]ÌbÐØOQE³WxR:WZE�D3U á ÐGL]Y°L�FIWxà@J
HXJ
EpR-WZESRXJ
H Æ HXJ RXL^RKWZ\]E*\ Õ Ô¶ÐGLkR°RKÐ³W´Y°J
EpRbL^WZÇZY&Ý �³\SH
J Ó³L^Ë Æ ÇZJ]T@WZEØRXÐ³J 	·L]ÌbÐ³WZE³J ��E³WÈR&T�L¬Ì&L]YKJ©W´Y-Ì \]EGY[W´FIJ
HXJ&F·J Ó Æ ÇZ\]HXJ&F·Ô¶ÐQJ
E*RKÐ³J¯Y[RKOQFIJ&EpR
FIHXL]ÉSY�L]E�WÈE Æ OIR#RK\¯RXÐ³JJPKË1LSÌbÐ³WZE³JRQ$RXÐQLkR#WZY#L^E�WZEQY[RXL^EGÌ J:\ Õ RKÐQL^R#Ì
LSY[JSÝ��³\SH3WZEQY[RXL^EGÌ J]T
WÈEØãQÉ]O³HXJ �QTQRXÐ³J�EQ\dF³J PKJ � U�LSY[J � QCÔ�\]OQÇZF�ÎVJ�YKJ R#RK\ÒRKHXO³J©Ô¶ÐQJ
E·RXÐ³J1YiRXOQFIJ
EpR-FIHbL^ÉSY3L
Y[Ë¯L^ÇZÇ Æ \SYKWxRXWÈÊSJ1WÈE Æ OIR&Ý Þ E*RXÐ³J��.ÇZ\^R �3E³WÈR&T~L�Ì&L]YKJ$W´Y:Ì
\]EQYKWZF³J
HXJ&F*J Ó Æ ÇZ\]HXJ&F*Ô¶Ð³J
EÑRKÐQJ
YiRXOQFIJ
EpR>J
WÈRKÐ³J&H�F³HXL]ÉSYµL]EQFCFIHX\ Æ Y�RKÐQJ+ÉSHXL Æ Ð1RK\$L Æ \SYKWxRXWÈ\SEÒÎVJ
ÇZ\]E³ÉSWÈE³É:RK\�L Æ L^HKRKW´Ì OQÇZL]H
Ì
L]YKJ �¹J]Ý ÉQÝZT^FIHbL^ÉpY~RXÐ³J>ÇÈWZE³J>RX\°L+ÇZ\dÌ&LkRXWÈ\SE�Ô¶Ð³J&HKJ�WÈR.ÐQL]Y�L Æ \pY[WÈRKWZÊ]J>ÏpÍ�WÈEpRKJ&HXÌ
J Æ R � \]H�J&FIWÈRXY
RKÐ³J Õ OQEQÌ�RXWÈ\SE J&ÖpOQLkRXWÈ\SEÑRK\ØÌbÐQL]E³É]J$RXÐ³JCÉ]HbL Æ ÐÑWZEæL�Ë1J&L]E³WÈEQÉ Õ O³Ç.Ô>L�Ï ��J]Ý ÉQÝZT~ÌbÐQL]E³É]JMY
RKÐ³J-JMÖSOGLkRKWZ\]E�YK\�RXÐQLkR¶RXÐ³J:YKÇÈ\ Æ J°\ Õ RKÐQJ-É]HbL Æ Ð¬WZY¶EQJ
ÉSL^RKWZÊ]J � Ý

ï Ð³JCêpRKOQF³J
EpR 	�\IFIJ
Ç|â Y-L]YXY[JMYKYKË1J
EpR#W´Y°OQYKJ&FÑÎdÏØD3U á â Y°Ì \pL]ÌbÐ³WZE³É�Ì \]Ë Æ \]E³J&EpR¯Ù ��Û
RK\�Y[O ÆQÆ \SH[R°RKÐQJ$Y[RKOQF³J
EpR&â Y°J Ó Æ ÇZ\]HbLkRXWÈ\SE·WÈE*RiÔ�\ÒÔ>L�ÏdY&Ý ï Ð³J$ãQHXY[R°WZY+RKÐQHK\SO³É]ÐØRXL^WZÇZ\]HXJ&F
Ð³WÈEpRbY
T^Ô¶ÐQWZÌbÐ$RKÐQJ�YiRXOQFIJ
EpRµÌ&L^E$\]ÎIRbL^WZE$\SE$F³J
Ë¯L^EQFßÝ ï Ð³J+UP\SLSÌbÐ�FIJ
RKJ&HKË1WZE³J&Y�RXÐ³J Õ \IÌ OQY
\ Õ L�Ð³WZEpR �¹W|Ý JSÝÈT~Ô¶ÐQLkR:L]Y Æ J&Ì�R-\ Õ RKÐQJCÌ O³HXHKJ&EpR#J
ÓdJ&HXÌ
WZYKJ1Y[Ð³\SO³Ç´FØJ
Ó Æ ÇÈ\SHKJMF Õ O³HKRKÐQJ
H � ÎdÏ
Y[JML^HbÌbÐ³WÈEQÉ·RKÐQJ�N>L�ÏSJ&YKWZL]E � J
RiÔP\SHK× Õ \SH1LÑHXJ
ÇZJ
ÊkL^EpR1J Ó Æ ÇZ\]HbLkRXWÈ\SEåÌ \SEQÌ J Æ R¯E³\IFIJ�RKÐQL^R
ÐQL]Y-L�ÇZ\kÔ Æ HX\]ÎQL]Î³WZÇÈWÈRiÏ]Ý ï Ð³JCYKJ&Ì
\]EQF*×dWÈEGF*\ Õ YKO Æ³Æ \]HKR:WZY Æ HK\kÊdW´FIJ&F*Ô¶Ð³J
E�L�Y[RKOQFIJ&EpR
RKHXWÈJMY.RX\�Ë1\kÊ]J3\]ECRX\�L�E³J
Ô J
ÓIJ
HbÌ W´Y[JSÝ � Ð³J&ECRXÐ³WZY�ÐQL Æ³Æ J
EQY&TpRKÐ³J:UP\SLSÌbÐCJ Ó³L^Ë1WZE³J&YµRKÐQJ
Æ HK\SÎQL^ÎQWÈÇZWxRiÏ�RKÐGLkRµRXÐ³J+Y[RKOGFIJ
EpRPÐGL]Y.J
àVJMÌ�RXWÈÊSJ
ÇZÏ$J
Ó Æ ÇÈ\SHKJMF$RKÐ³J#Ì O³HXHXJ
EpRµJ ÓIJ&HXÌ
WZYKJ]Ý Þ Õ RKÐQL^R
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machineExploration
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fi`b«#fil��ß±]`Xeirbstyg`��ß±]aS�xl
e[c
fistlMj©stj°fi�p` � c&r[�pstjS`µvPjpszf

Æ HK\SÎQL^ÎQWÈÇZWxRiÏ�W´Y:RX\d\*ÇZ\kÔ-T~RXÐ³J·UP\SL]ÌbÐåÉ]J
EQJ
HbLkRKJMY©LØÔ�L]HKE³WZE³ÉØRK\ØJ
Ó Æ ÇÈ\SHKJÒRKÐ³J�J ÓIJ&HXÌ
WZYKJ
ÎGJ
R[RKJ&H3L^EGFCRX\CL]YK× Õ \]H�L$Ð³WZEpR�W Õ E³J
JMFIJ&FßÝ

ï Ð³J$ãQHXY[R-Ê]J&HXYKWÈ\SE·\ Õ D3U á â Y-êpRKOGFIJ
EpR 	�\IFIJ&Ç�Ô�LSY+J&ÊkL^ÇZOQLkRXJ&F*WÈE L Õ \]HXË1L]Ç.YiRXOQFIÏ
FIJ&YXÌ HXWÈÎVJ&F:WÈEÒÙ ��Û�ÝkêdO³Î��iJMÌ�RXY�WZE:RKÐQJPY[RKOQFIÏ°Ô�J
HXJ�ãQHbYiRKÍ|ÏSJ&L]HßO³E³WZÊ]J&HXYKWxRiÏ°Y[RKOQFIJ&EpRXY�Ô¶Ð³\3ÐQLSF
E³\^R-RbL^×]J&E L¬OQE³WÈÊSJ
HbY[WÈRiÏ·Ë¯LkRXÐ Ì \]OQHXYKJ]Ý ï Ô�\�\ Õ RKÐ³JÒY[RXL^RKW´YiRXWZÌ&L^ÇZÇÈÏ*Y[WZÉ]E³WÈãGÌ&L^EpR:HKJMY[OQÇxRbY
Õ HK\SË RKÐ³J¬YiRXOQFIÏ Æ HX\kÊdWZF³J&F*WÈE³WÈRKW´L^ÇPY[O ÆQÆ \SH[R Õ \SH°RKÐ³JÒêpRXOQFIJ&ESR 	�\IFIJ
Ç|â Y-LSÌ
Ì
O³HXLSÌ Ï·L]EQF
OQY[J Õ O³ÇZE³J&YXY*)
�]Ý ï Ð³JµË1\SHKJPJ ÓIJ
HbÌ W´Y[JMY@RKÐQJ�Y[RKOQF³J
EpRXY�J à@J&Ì RKWZÊ]J
ÇZÏ°J Ó Æ ÇZ\]HXJ&F-LSÌ
Ì \SHXF³WÈE³É>RX\�RXÐ³J�êpRXOQFIJ&ESR

	�\IFIJ
Ç|TIRXÐ³J-Ë1\]HXJ+RXÐ³J
ÏÒWÈË Æ HX\kÊ]JMFÒ\SEÒRXÐ³J Æ \pYiRKÍ RXJ&Y[R&Ý
�IÝ ï Ð³J#Ë$\SHKJ3Ð³WÈEpRbYµRXÐ³J°YiRXOQFIJ
EpRbYPLSY[×SJ&F¯D3U á Õ \SH&TSRKÐQJ+Ë1\]HXJ�RXÐ³J
Ï1WZË Æ HK\kÊSJ&F1\SECRKÐQJ

Æ \pYiRKÍ RXJ&Y[RXY&ÝSêdWZEQÌ J�RXÐ³J�Ì \SEQÌ J Æ RXY�RbL^HXÉ]J RXJ&F�ÎdÏ:RKÐQJ¶Ð³WÈEpRbY�L^HXJ�ÎGL]YKJ&F�\]E�RKÐ³J3êpRXOQFIJ&ESR
	�\IFIJ
Ç|â Y~L]YXYKJ&YXY[Ë1J
EpRMTbRKÐ³W´YßW´Y~L]E-WÈEQF³WZÌ&LkRKWZ\]E#RXÐQLkRßRXÐ³J.Ë1\IFIJ
ÇpÌ
L]E-J
EQL]Î³ÇÈJ�RXÐ³J�UP\pL]ÌbÐ
RK\ Æ HX\kÊdWZF³J+HXJ
ÇZJ
ÊkL^EpR Õ J
JMFIÎQLSÌb×¯RKÐQL^R�Ð³J
Ç Æ Y>ÉSO³WZF³J°RKÐ³J:Y[RKOQF³J
EpRXY&â³J Ó Æ ÇZ\]HbLkRXWÈ\SEßÝ
D�EQL]ÇÈÏdí
WZE³ÉæY[RKOQF³J
EpRXY&â.ÎVJ
ÐQL�ÊdWZ\]O³HCFIOQHKWZE³É�RKÐQJØYiRXOQFIÏ�L^Ç´Y[\�O³EGÌ \kÊ]J&HKJMFæRiÔ�\ Ë¯L^WZE

Æ HK\SÎ³ÇZJ
Ë¯Y°Ô¶WxRXÐÑRKÐ³JCË1\IFIJ&Ç â Y-L]YXY[JMYKYKË1J
EpR&Ý ��WZHXY[R&T�L�Ì&LkRXJ
É]\SHKÏ�\ Õ J
Ó Æ ÇÈ\SHXL^RKWZ\]EÑL]YXY[JMYKY[Í
Ë$J&EpR°Ô>L]Y#Ë1W´YKYKWÈEQÉ Õ HX\]Ë)RXÐ³J1Ë1\dF³J
Ç|Ý�êdJ&Ì
\]EQFßTGRXÐ³J¯Ë1\IFIJ
Ç�O³EGFIJ
HKÍ|JMYiRXWÈË¯L^RKJ&F·RKÐ³J¯J
ÓdÍ
Æ ÇÈ\SHXL^RK\SHKÏ$ÎGJ&ÐQL�ÊdWÈ\SO³H�\ Õ ×dE³\kÔ¶ÇZJ&F³É]J&L]Î³ÇZJ3YiRXOQFIJ&ESRbY
Ý Þ EÒRKÐ³J°E³J
ÓdR>YKJ&Ì RKWZ\]EßTdÔ�J#FIJMYKÌ
HKWZÎVJ
RKÐ³JMY[J¯WZEQL]F³J&ÖpOQL]Ì
WÈJMY:L^EGFØRXÐ³JCE³J&Ô ÊSJ
HbY[WZ\]EÑ\ Õ RKÐQJCË1\dF³J
Ç�RXÐQLkR©Ô�J¯Î³O³WZÇÈR:RK\·LSF³FIHXJ&YXY
RKÐ³J&Ë�Ý

�
��� �������������	�

��WZÉ]OQHKJ � �0/�J
HbY[WZ\]E � � Y[Ð³\kÔ�Y�RXÐ³J:Ð³WZÉ]Ð³Í|ÇZJ
ÊSJ
Ç~Y[RKHXOQÌ�RXO³HXJ-\ Õ RKÐ³J©YKJ&Ì
\]EQF�ÊSJ
HbY[WZ\]E�\ Õ RKÐQJ
êpRKOQF³J
EpR 	�\IFIJ
Ç|Ý ï Ð³J·F³Wxà@J
HXJ
EQÌ
J&Y1ÎVJ RiÔ�J
J&EèRXÐ³W´Y¯Ë1\dF³J
Ç3L]EQFæRXÐ³J Æ HXJ
ÊdWZ\]OQY1ÊSJ
HbY[WZ\]E
L^HXJPRXÐ³J3LSF³FIWÈRKWZ\]E¯\ Õ P�
#J&E³J
HbL^Ç á Ó Æ ÇÈ\SHXL^RKWZ\]ECUP\]EQÌ
J Æ RbYGQ#E³\IFIJMYµL]EQF�RKÐ³J3F³J Æ J
EQFIJ&EQÌ WZJ&Y
ÎGJ
RiÔPJ&J
E�RXÐ³J�×dE³\kÔ¶ÇZJ&F³É]J:E³\IFIJMY+L]EQF�J
Ó Æ ÇÈ\SHXL^RKWZ\]E�E³\IFIJMY
Ý �*J$E³\kÔ FIJMYKÌ
HKWZÎGJ�ÎG\]RKÐ*\ Õ
RKÐ³JMY[J:ÌbÐQL]E³É]JMY
Ý

� ���)����
;.  ���� .0����
2&������ � � ��� ���	& � ï Ð³J�YiRXOQFIÏ-O³EGÌ \kÊ]J&HKJMF#RKÐQL^R�YK\]Ë1JPY[RKOGFIJ
EpRXY
RKÐ³\SHK\SO³É]Ð³ÇZÏ1J Ó Æ ÇZ\]HXJ&F¯Ë¯L]EpÏ¯J
ÓIJ
HbÌ W´Y[JMYµÎ³O³R¶Ì
\]EQYKW´YiRXJ
EpRKÇZÏ1J ÓIÐ³WZÎ³WxRXJ&F Æ \d\SH�J
Ó Æ ÇÈ\SHXL^RKWZ\]E
\ Õ J ÓIJ&HXÌ
WZYKJ&YßRKÐQL^R�RbL^HXÉ]J RXJ&F°RXÐ³J>YKL]Ë$JµÉ]J
EQJ
HbL^ÇSÌ
\]EQÌ
J Æ RbY���J]Ý ÉQÝZT�J ÓIJ
HbÌ W´Y[JMYßÔ¶WÈRKÐ$Ì \]EGYiRbL^EpR
Õ O³EQÌ�RXWÈ\SEQY � Ý ï Ð³J©UP\SLSÌbÐ¬Ì
\]O³Ç´FÒFIJ
RKJ&HKË1WZE³J#RKÐQL^R�RXÐ³J-YiRXOQFIJ&ESR�ÐGL]FCJ
ÓIÐ³WÈÎQWxRXJ&F Æ \d\]H¶J
ÓdÍ
Æ ÇÈ\SHXL^RK\SHKÏ¬ÎGJ&ÐQL�ÊdWÈ\SO³H3WZEØLCÌ
\]O Æ ÇZJ©\ Õ J ÓIJ
HbÌ W´YKJ&Y&Ý � \kÔ�J
ÊSJ
HMTQY[WZEQÌ
J:RKÐQJ:ãQHbYiR#Ê]J&HXYKWÈ\SE�\ Õ
RKÐ³J�Ë$\IFIJ&Ç~Ë¯L^WZEpRXL]WÈE³JMF�L^E·LSYKYKJ&YXY[Ë1J&ESR�\ Õ Ì HX\SYXYiÍ�J ÓIJ&HXÌ
WZYKJ+J
Ó Æ ÇÈ\SHXL^RKWZ\]E�\]EQÇÈÏ¬RKÐ³HX\]OQÉ]Ð
Ì
LkRXJ
ÉS\]HXWÈJMY3\ Õ HXJ
ÇZJ
ÊkL^EpR-J Ó Æ ÇZ\]HbLkRXWÈ\SEØÌ
LSY[JMY ��YKJ
J$ãQÉGÝ ���0/�J
HbY[WZ\]E � � � T¢RXÐ³J¬UP\SLSÌbÐØÐQLSF
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E³\�Ô�L�Ï�\ Õ ×dE³\kÔ¶WÈEQÉÒRXÐQLkR-ÎV\^RKÐ�J
ÓdJ&HXÌ
WZYKJ&Y3RXL]HKÉSJ RXJ&F�RXÐ³JCYXL^Ë1J�ÉSJ
E³J&HXL]Ç�Ì \]EGÌ J Æ R&Ý �ÑJ
L]F³FIHXJ&YXYKJ&F¬RKÐ³W´Y+êdRKOQFIJ&EpR
	�\IFIJ
Ç�WÈEGL]FIJMÖSOGL]Ì Ï¬ÎdÏ�LSF³FIWZE³ÉCL1E³J
Ô0RiÏ Æ J:\ Õ E³\IFIJ-RX\¯RKÐQJ
E³J RiÔ�\]HX×@TQÔ¶Ð³W´ÌbÐ�HKJ Æ HXJ&YKJ
EpRXY�RKÐ³J�J Ó Æ ÇZ\]HbLkRKWZ\]E�\ Õ É]J
EQJ
HbL^Ç�Ì
\]EQÌ
J Æ RbY �*P á Ó Æ ÇZ\]HbLkRXWÈ\SE�\ Õ

#J
E³J&HXL]ÇßUP\SEQÌ J Æ RXY2Q$WÈE¬ãQÉGÝ�� �0/�J
HbY[WZ\]E � � � Ý ï Ð³JMY[J°E³\IFIJMY¶L^ÇZÇÈ\kÔçRKÐ³J°Ë1\IFIJ
Ç@RX\$Ë¯L]WÈEIÍ
RXL^WZE�L]E�LSYKYKJ&YXY[Ë1J&ESR�\ Õ Ð³\kÔ J
àVJMÌ�RXWÈÊSJ
ÇZÏ:YiRXOQFIJ
EpRbY�L]HKJPJ Ó Æ ÇZ\]HXWÈEQÉ3Ì \SEQÌ J Æ RXY�RKÐGLkR�L Æ³Æ J&L]H
WÈE�Ë©O³ÇÈRKW Æ ÇZJ°J ÓIJ
HbÌ W´Y[JMYµ\SH>O³E³WÈRXY&TIÎ³OIR¶RKÐGLkR�FI\$E³\^R�Ì \SHKHXJ&Y Æ \]EQF1RX\$L]EdÏ¯\ Õ RXÐ³J°HKJ&ÇÈJ&ÊkL^EpR
J Ó Æ ÇZ\]HbLkRKWZ\]E�Ì
LSY[JMY>Ô¶WxRXÐ³WZE�RKÐ³J:J
ÓIJ
HbÌ W´Y[JMY
Ý ��WZÉ]O³HXJ-Ú � L � WZÇÈÇZOQY[RKHbLkRKJMY>Ð³\kÔ RKÐ³JMY[J-ÉSJ
E³J&HXL]Ç
J Ó Æ ÇZ\]HbLkRKWZ\]E*Ì \]EGÌ J Æ RXY#L Æ³Æ J&L]H#WZE·RXÐ³J1E³J RiÔ�\]HX×@TQÔ¶Ð³W´ÌbÐØWZE*RKÐ³W´Y#J Ó³L^Ë Æ ÇZJ�WZEdÊ]\SÇÈÊSJ:RKÐQJ
J Ó Æ ÇZ\]HbLkRKWZ\]E¯\ Õ WÈE Æ OIR��k\]OIR Æ OIR>WÈE�Ì \SEQYiRbL^EpR�L]EQF¯ÇZWÈEQJ&L^H Õ O³EQÌ RKWZ\]EQY � PXÌ \SEQYiRbL^EpR �QO³EQÌ Þ Å Í
á Ó Æ Q1L^EQFWP[ÇZWZE³J&L]H �QO³EQÌ Þ Å á Ó Æ Q:WZE�ãQÉQÝ³Ú ��L ��� Ý

� �	�
	�.0�*(�����
��
(	�*� ï Ð³JPY[RKOQF³Ï:L^Ç´Y[\+HKJ&Ê]J&L]ÇÈJMF#RKÐQL^R�YKJ
ÊSJ
HbL^Ç]ÐQWÈÉSÐ³ÇÈÏpÍ�×dE³\kÔ¶ÇÈJMFIÉ]J
Í
L^Î³ÇZJ-YiRXOQFIJ
EpRbY �¹W´FIJ
EpRXWxãQJMF�ÊpW´L1L Æ HXJ Í|RKJ&Y[R � HXWÈÉSÐpR Õ O³ÇZÇÈÏÒWÈÉSE³\]HXJ&F¬O³E³E³JMÌ JMYKYXL^HXÏ¯Ô�L]HKEQWÈE³ÉpY
Õ HK\SË RKÐQJ#UP\SLSÌbÐ�RX\-J Ó Æ ÇZ\]HXJ�L^E1J ÓIJ&HXÌ
WZYKJ Õ O³H[RXÐ³J
HMTSL]EQF1ÌbÐ³\SYKJ¶E³\]R�RK\:J
Ó Æ ÇÈ\SHKJ¶Ì \SEQÌ J Æ RXY
RKÐ³J&ÏØL^ÇZHKJML]FIÏ�O³EQF³J
HbYiRX\p\IF¢Ý ï ÐQJ�Ë1\IFIJ
Ç|â Y+WZEQLSFIJ&ÖpOQLSÌ Ï�WZE·RKÐQJ&YKJ1YKWÈRKOQL^RKWZ\]EQY+Ô�LSY+RKÐQL^R
WxRbY¶J Ó Æ ÇZ\]HbLkRXWÈ\SE�LSYKYKJ&YXY[Ë1J&ESR¶Ô>L]Y>ÎQLSY[JMF¬YK\]ÇZJ
ÇZÏÒ\SE¬ÐQ\kÔ0LSÌ�RKWZÊ]J-Y[RKOQF³J
EpRXY¶Ô�J
HXJ-FIO³HXWÈEQÉ
RKÐ³J#WÈEpRXJ
HbL]Ì�RXWÈ\SEßTdÌ
L Æ RKO³HXJ&F¯ÎdÏ1RXÐ³J+HXJ
ÇZJ
ÊkL]ESR�J Ó Æ ÇZ\]HbLkRXWÈ\SECÌ
L]YKJ3EQ\dF³J&Y&Ý ï Ð³J#Ë1\IFIJ
Ç¢FIW´F
E³\^R1RXL]×]J�YiRXOQFIJ&ESRbY
â�×dE³\kÔ¶ÇZJ&F³É]JÒWZEpRK\�L]Ì&Ì \]OQESR1WZE FIJMÌ W´FIWZE³É�W Õ L^EQFåÐ³\kÔ8Ë©OGÌbÐåRXÐ³J
Ï
L]Ì�RXOQL^ÇZÇZÏCE³J
JMFIJ&F¬RX\$J
Ó Æ ÇÈ\SHKJ#RX\$WZË Æ HX\kÊ]J+RKÐ³J&WÈH�OQEQFIJ
HbY[RXL^EGFIWÈEQÉQÝ

�*J$Ë1\dF³WxãQJMF·RXÐ³J¯Y[JMÌ \SEQF�Ê]J&HXYKWZ\]E·\ Õ RKÐQJ1êpRXOQFIJ&ESR 	�\IFIJ&Ç�RK\�WÈEGÌ \]H Æ \]HbLkRKJ�WÈE Õ \]HKÍ
Ë1L^RKWZ\]E·\SE�RKÐQJ$Y[RKOQF³J
EpR&â Y#×pEQ\kÔ¶ÇÈJMFIÉ]J:WZEpRK\ÒRKÐ³J�Ë$\IFIJ&Ç â Y°L]YXY[JMYKYKË1J
EpR3\ Õ J à@J&Ì�RXWÈÊSJ�J
ÓdÍ
Æ ÇÈ\SHXL^RKWZ\]EßÝ ï ÐdOQY&T³WZE¬RXÐ³J-E³J&Ô�Ë1\IFIJ
Ç|T³ÇZ\kÔ�J Ó Æ ÇZ\]HbLkRXWÈ\SE¬LSÌ�RKWZÊdWxRiÏÒ\]E�Ì J
HKRXL]WÈE�Ì \SEQÌ J Æ RXY
WZY�\]E³ÇZÏ�L·Y[WZÉ]Eå\ Õ¶Æ \d\SH©J Ó Æ ÇZ\]HbLkRXWÈ\SE W Õ RXÐ³J¬Y[RKOGFIJ
EpR$F³\pJMY:E³\]R$L]ÇÈHXJ&LSFIÏØ×dE³\kÔARKÐQ\SYKJ
Ì \]EGÌ J Æ RXY&ÝpêpRXOQFIJ
EpR�×pEQ\kÔ¶ÇÈJMFIÉ]J¶W´Y.WZEQÌ \SH Æ \]HbLkRXJ&F�WÈEpRX\-RKÐ³J#L]YXY[JMYKYKË1J
EpR.ÎdÏ�ÐGL�ÊpWZE³É-JML]ÌbÐ
J Ó Æ ÇZ\]HbLkRKWZ\]E¬E³\IFIJ-WZE21QO³J&EQÌ JMF¬ÎdÏÒL1YKJ R�\ Õ HXJ
Ç´LkRKJMFÒ×dE³\kÔ¶ÇZJ&F³É]J°E³\IFIJ&Y&Ý

ï Ð³J-Y[J&Ë1L]EpRKW´Ì
Y�\ Õ ÎG\]RKÐ�×pEQ\kÔ¶ÇÈJMFIÉ]J#E³\IFIJ&Y¶L]EQF¬J Ó Æ ÇZ\]HbLkRKWZ\]EÒE³\IFIJ&Y¶L]ÇZYK\$ÌbÐGL^E³ÉSJ&F
WÈE¬RKÐ³J#E³J&ÔçË1\dF³J
Ç|Ý Þ ECRKÐQJ Æ HKJ&ÊpWZ\]OGYµÊSJ
HbY[WZ\]EßTp×dE³\kÔ¶ÇZJ&FIÉSJ�E³\IFIJ&Y�HXJ Æ HXJ&YKJ
EpRXJ&F¯ÉSJ
E³J&HXL]Ç
×pEQ\kÔ¶ÇÈJMFIÉ]J#\ Õ Ë¯LkRKJ&HKW´L^ÇßLSYKYKJ&YXYKJ&F¯RXÐ³HX\]O³ÉSÐ¬ÎV\^RXÐ�J
Ó Æ ÇÈ\SHXL^RK\SHKÏ1ÎVJ
ÐQL�ÊdWZ\]O³H�L]EQFÒJ
Ó Æ ÇÈW´Ì�Í
WxRXÇÈÏ¯Ì \SHKHXJ&Ì RµÎVJ
ÐQL�ÊdWZ\]O³HMT]Ô¶Ð³J&EÒFIJ&Ë$\SEQY[RKHbLkRKJMF �¹JSÝ ÉGÝÈTpWZE¯RKÐ³J#D�HXHK\kÔ �3E³WxR � Ý Þ E¯RXÐ³J+EQJ
Ô
Ë$\IFIJ&Ç Tk×dE³\kÔ¶ÇZJ&F³É]JµEQ\dF³J&Y�HXJ Æ HXJ&YKJ
EpR�\SE³ÇZÏ-×pEQ\kÔ¶ÇÈJMFIÉ]J�HKJ&ÇZL^RKJMF-RK\#E³\SEIÍ|J
Ó Æ ÇÈ\SHXL^RK\SHKÏ°L]Ì Í
RKWZÊpWÈRKWZJ&Y�L^EGF1HKJMÌ J
WZÊ]J¶J&ÊdWZFIJ&EQÌ J+\]E³ÇZÏ Õ HK\SË RXÐ³J+Y[RKOQF³J
EpRXY&â]J
Ó Æ ÇÈW´Ì WÈRKÇZÏ¯Ì \]HXHXJ&Ì�R.ÎVJ
ÐGL�ÊpWZ\]OQH
�¹WZEQÌ ÇZOQFIWZE³É Æ HXJ Í|RKJ&Y[R>HKJMY[O³ÇÈRXY&TdÔ¶Ð³J
E�L�ÊkL^WZÇZL]Î³ÇZJ � ÝIêdWZË1WÈÇ´L^HXÇÈÏSTIÔ¶Ð³WZÇÈJ#WÈE¬RKÐQJ Æ HKJ&ÊpWZ\]OGYµÊSJ
HKÍ
Y[WZ\]E Æ HX\]ÎQL]Î³WZÇÈWÈRKWZJ&Y Õ \SH:J Ó Æ ÇZ\]HbLkRXWÈ\SEØE³\IFIJMY-ÔPJ&HKJCYKWZË Æ ÇÈÏÑL�ÖSOGL^EpRKWÈRXL^RKWZÊ]J1Ë1J&L]YKO³HXJ1\ Õ
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RKÐ³J:Y[RKOQF³J
EpR&â Y¶Ì \kÊSJ
HbL^É]J+\ Õ RKÐ³J-HXJ
ÇZJ
ÊkL^EpR¶J Ó Æ ÇZ\]HbLkRXWÈ\SE¬Ì&L]YKJ&Y&TSRXÐ³J
Ï¬E³\kÔçHXJ Æ HXJ&YKJ
EpR>RKÐQJ
ÇÈWZ×]J&ÇÈWZÐ³\d\IFÒRXÐQLkR¶RXÐ³J©Y[RKOQF³J
EpR�ÐQL]Y�J Ó Æ ÇZ\]HXJ&FÒRKÐ³J:HXJ
Ç´LkRXJ&F�Ì \SEQÌ J Æ RXY�YKOIìCÌ WZJ
EpRXÇÈÏÒRK\¯O³EIÍ
FIJ
HbYiRbL^EQF�RXÐ³J
Ë�Ý ï Ð³W´Y3L]YXYKJ&YXY[Ë1J
EpR3FIJ Æ J&EQF³Y+\]E�ÎV\^RXÐ�RKÐ³J�YiRXOQFIJ
EpRMâ Y+J Ó Æ ÇZ\]HbLkRX\]HXÏÒL]Ì Í
RKWZ\]EQY¶L]EQF�×pEQ\kÔ¶ÇÈJMFIÉ]J#\ Õ RKÐ³J-HXJ
Ç´LkRXJ&FÒRK\ Æ WZÌ]Ý

��WZÉ]OQHKJ�Ú �¹Î � WÈÇZÇÈOGYiRXHXL^RKJ&Y¬L^E J
ÓIL]Ë Æ ÇÈJØ\ Õ RKÐQJ·HKJ&ÇZL^RKWZ\]EQYKÐ³W Æ ÎGJ
RiÔPJ&J
E ×dE³\kÔ¶ÇZJ&FIÉSJ
E³\IFIJ&Y¯L]EQFæJ
Ó Æ ÇÈ\SHXL^RKWZ\]EæE³\IFIJMY
Ý á ÓIJ
HbÌ W´Y[J��¬WZEdÊ]\]ÇZÊ]JMY©×dE³\kÔ¶ÇZJ&F³É]J�\ Õ YKWÈË Æ ÇZJ�Y[OQÎQYiRXWxÍ
RKOIRXWÈ\SEßTµYKWÈË Æ ÇZJ�L^HXWxRXÐ³Ë1J RKW´Ì�L^EGFæRXÐ³J�WÈE Æ OIR��k\]OIR Æ OIRC\ Õ Ì \SEQY[RXL^EpR Õ O³EQÌ RKWZ\]EQY&Ý ï Ð³J&HKJ
Í
Õ \]HXJ]T¶RXÐ³JæÌ \SHKHXJ&Y Æ \SEQFIWZE³É J ÓIJ
HbÌ W´Y[J�E³\IFIJ�PKJ � Q FIJ Æ J
EQFQY�\]E ×dE³\kÔ¶ÇZJ&FIÉSJÑEQ\dF³J&Y Õ \SH
RKÐ³\pY[J>Ì \SEQÌ J Æ RXY �¹RKÐ³J¶YKÐQL]FIJMF:E³\IFIJMY PKYKWÈË Æ ÇZJMêIO³ÎQY[RKWÈRKOIRXWÈ\SE;Q³T PXY[WZË Æ ÇÈJMD�HXWxRXÐ³Ë1J RXWZÌRQ+L]EQF
PKÌ \SEQY[RXL^EpR �³O³EQÌ Þ Å Q�WÈE�ãQÉGÝ~Ú �¹Î � � T�LSY:Ô�J
ÇZÇµL]Y:RKÐ³JÒHKJ&ÇÈJ&Ê�L]EpR:J Ó Æ ÇZ\]HbLkRKWZ\]E�Ì
LSY[JMY �¹JSÝ ÉGÝÈT
P[J��&U�L]YKJ��KQCWÈE�ãQÉGÝQÚ �¹Î � � Ý ï ÐQJ$U�� ï Õ \]H3J&L]ÌbÐ�J
Ó Æ ÇÈ\SHXL^RKWZ\]E�E³\IFIJ:W´Y3FIJMY[WZÉ]EQJ&F�Y[\CRKÐQL^R
W Õ RXÐ³J1YiRXOQFIJ
EpR°ÐQL]Y+Ð³WZÉ]Ð*×pEQ\kÔ¶ÇÈJMFIÉ]J:\ Õ RKÐQJ�HXJ
Ç´LkRXJ&F·Ì
\]EQÌ
J Æ RbY
TGRKÐ³J Æ HX\]ÎQL]Î³WZÇÈWÈRiÏ�RKÐQL^R
RKÐ³J-Y[RKOQFIJ&EpR>EQJ
J&FQY�RK\$J Ó Æ ÇZ\]HXJ+Ë1\]HXJ+RKÐ³\SHK\SO³É]Ð³ÇZÏ1WZY�ÇZ\kÔ-Ý�� Ð³J
E¬RKÐQJ
HXJ+W´Y¶L©ÇZ\kÔ Æ HX\]Î³Í
L^Î³WZÇÈWÈRiÏ¯RXÐQLkR¶RXÐ³J-YiRXOQFIJ
EpR�×dE³\kÔ�YPRKÐQJ:Ì \]HXHXJ&Y Æ \SEQFIWZE³É�Ì
\]EQÌ
J Æ RbY
TdRXÐ³J Æ HK\SÎQL^ÎQWÈÇZWxRiÏCRKÐQL^R
RKÐ³J¯Y[RKOQFIJ&EpR#E³J&J&F³Y+RX\¬J
Ó Æ ÇÈ\SHKJ$Ë1\]HXJ:RKÐQ\]HX\]O³ÉSÐ³ÇÈÏ�W´Y#ÎQL]YKJ&FØ\]E·RXÐ³J1L]FIJMÖSOGL]Ì Ï�\ Õ RKÐQJ
YiRXOQFIJ
EpRMâ Y�Ì
\kÊ]J&HXL]É]J�\ Õ RXÐ³J-HKJ&ÇÈJ&ÊkL^EpR¶J Ó Æ ÇZ\]HbLkRKWZ\]E�Ì
LSY[JMY
Ý

5 � $ � XKÂ���¾³ÄiÀµ½

D Õ RKJ&H�HXJ
ÊdW´Y[WZE³É·D3U á â Y$êpRKOQF³J
EpR 	�\IFIJ&ÇPWZEæÇZWÈÉSÐpR©\ Õ RKÐQJÒ\]ÎGY[J&HKÊkLkRXWÈ\SEQY-Ë¯L]F³JÒFIO³HXWÈEQÉ
RKÐ³JØãQHXY[RÒJ&Ê�L]ÇÈOGLkRKWZ\]E~TµÔ�J·HXL]E LæY[JMÌ \SEQF YiRXOQFIÏ RK\èFIJ RXJ
HXË$WZE³J�RXÐ³JØJ
àVJMÌ�RXWÈÊSJ
E³JMYKYÒ\ Õ
RKÐ³JCÌbÐQL]E³É]JMY
Ý Þ E Æ L]H[RXWZÌ
O³Ç´L^HMT¢ÎGJ Õ \]HXJ$ÉS\]WZE³É�RK\·L Õ O³ÇZÇZJ
H©YXÌ
L]ÇÈJ1J
ÊkL]ÇÈOQL^RKWZ\]EÑÔPJ¯Ô>L^EpRXJ&F
RK\·ÊSJ
HXW Õ ÏØRKÐQL^R:RKÐ³J¬ÌbÐQL^E³ÉSJ&Y-WZE�RKÐQJCË1\dF³J
ÇPLSÌ�RXOQL^ÇZÇÈÏ*WÈË Æ HX\kÊ]J$RXÐ³JÒÔ>L�ÏØD3U á W´YKYKO³JMY
Ô�L]HKE³WZE³ÉpY
Ý]D+YPF³WZYXÌ OQYXYKJ&F1WZEÒY[JMÌ�RXWÈ\SE �³Ý �]T^RXÐ³J°UP\pL]ÌbÐ¯W´YKYKO³JMYµL-Ô>L^HXE³WZE³É°RK\�J Ó Æ ÇZ\]HXJ Õ O³H[Í
RKÐ³J&HPÔ¶Ð³J&E¬L�YiRXOQFIJ
EpR�RKHXWÈJMY.RX\©ÇZJ&L�ÊSJ3L^ECJ
ÓIJ
HbÌ W´Y[J�ÎVJ Õ \SHKJ3RKÐ³J-êpRXOQFIJ
EpR 	�\IFIJ
Ç¢LSYKYKJ&YXY[JMY
RKÐQL^RµRKÐQJ�J ÓIJ
HbÌ W´YKJ¶Ô�LSY.J Ó Æ ÇZ\]HXJ&F$J
àVJMÌ�RKWZÊ]J&ÇÈÏSÝ Þ FIJML^ÇZÇÈÏST^RXÐ³J+LSYKYKJ&YXY[Ë1J&ESR.\ Õ RKÐ³W´YPêpRXOQFIJ&ESR
	�\IFIJ
Ç�Ì \]Ë Æ L]HKJMFØÔ¶WÈRKÐ�RXÐQLkR�\ Õ RKÐ³J Æ HKJ&ÊdWÈ\SOQY°Ê]J&HXYKWÈ\SE Y[Ð³\SO³Ç´F*HXJ&YKO³ÇÈR:WÈE�RXÐ³J�UP\pL]ÌbÐ
WÈEpRKJ&HKÊSJ
E³WZE³É1ÇZJ&YXY Õ HKJMÖpO³J
EpRKÇZÏÒÔ¶WÈRKÐ�RXÐ³J:Ð³WZÉ]Ð�L]Î³WÈÇZWÈRiÏ¬Y[RKOQFIJ&EpRXY&T³Ô¶Ð³WZÇÈJ©Y[RKWZÇZÇ~Y[O Æ³Æ \SH[RXWÈEQÉ
RKÐ³JØY[RKOGFIJ
EpRXYÒÔ¶Ð³\åL]HKJ�J Ó Æ J
HXWÈJ&EQÌ WZE³ÉæFIWÈìCÌ O³ÇÈRiÏ Ô¶WxRXÐ RKÐ³JØJ Ó Æ ÇZ\]HbLkRKWZ\]E Æ HX\IÌ J&YXY&Ý Þ E
L]F³FIWÈRKWZ\]E~T~RXÐ³JÒË1\IFIJ
Ç�Y[ÐQ\]O³Ç´F ÎVJ¬L^ÎQÇÈJ¯RX\*FIJ
RKJMÌ�R$YKWÈRKOQL^RKWZ\]EQY©WÈEæÔ¶ÐQWZÌbÐæY[RKOQF³J
EpRXY$L^HXJ
Y[ÏIY[RKJ
Ë¯L^RKW´Ì
L^ÇZÇZÏ Õ L^WZÇÈWZE³É�RK\�J
Ó Æ ÇÈ\SHKJ$É]J&E³J
HbL^Ç�Ì \SEQÌ J Æ RXY&TßYKOQÌbÐÑLSY+RKÐ³J¯WZE Æ OIR���\SOIR Æ O³R:\ Õ
Y Æ J&Ì
WxãGÌ Õ OQEQÌ�RXWÈ\SE¬RiÏ Æ J&Y&Ý

D RX\^RXL]Ç�\ Õ ãQÊSJ�YKO³Î��iJ&Ì RXY Æ L^HKRKW´Ì W Æ L^RKJ&FØWÈE·RKÐ³J1YiRXOQFIÏSÝ@D+Y#WÈEØRKÐ³J Æ HXJ
ÊdWÈ\SOQY#YiRXOQFIÏ]T
RKÐ³J$Y[O³Î �iJ&Ì�RbY3Ô�J
HXJ-ãQHbY[R[Í�Ï]J&L]H�O³E³WZÊ]J&HXYKWÈRiÏ¬Y[RKOQFIJ&EpRXY+Ô¶Ð³\ÒÐQLSF�E³\]R�RXL]×]J
E*L¯O³E³WZÊ]J&HXYKWxRiÏ



Ë1L^RKÐ¯Ì \SO³HbY[JSÝ]êdO³Î��iJMÌ�RXY Æ L^HKRKW´Ì W Æ LkRXJ&F$WZE$\SE³J¶Y[JMYKYKWZ\]E�RKÐQL^RµÇZLSYiRXJ&F$LkR.Ë1\SY[Rµî �#Ë1WZEpO³RKJ&Y
L^EQF$Ì \SEQY[W´Y[RKJ&F�\ Õ L Æ HXJ Í|RKJ&Y[R&T^L°YKJ&YXY[WZ\]E$Ô¶WÈRKÐ¯D3U á L^EQF$L Æ \pYiRKÍ RXJ&Y[R&Ý ï Ð³J Æ HXJ Í|RKJMYiR.L]EQF
Æ \pYiRKÍ RXJ&Y[R>Ì
\]EQYKWZY[RKJMFC\ Õ � 
�ÖSOQJ&Y[RKWZ\]EQY&TIFIWÈÊdW´FIJ&FÒJ&ÖpOQL]ÇÈÇZÏ¯WÈEpRX\�ÖpO³J&Y[RKWZ\]EGYP\SEÒW � Õ OQEQÌ�RXWÈ\SE
\]OIR Æ OIR3HXJ&Ì
\]É]EQWxRXWÈ\SE�L]EQF�É]J
EQJ
HbLkRKWZ\]E~TIWÈW � É]HbL Æ Ð�L]EQF�J&ÖpOQLkRXWÈ\SE Æ HK\ Æ J&H[RiÏÒHKJMÌ \]ÉSE³WÈRKWZ\]E
L^EQFèWÈWZW � ÉSHXL Æ ÐIÍ�J&ÖpOQL^RKWZ\]EåÌ
\]HXHKJMY Æ \]EQF³J
EQÌ
J]Ý Å E³J¬HXJ&YKJ&L]HXÌbÐQJ
H©\SÎQYKJ
HXÊ]J&FæJ&L]ÌbÐ Y[JMYKYKWZ\]E
L^EQF�D3U á Ô>L]Y�WZEQYiRXHKOQË$J&EpRKJ&F©RK\ Æ HX\IFIOQÌ J�ÇZ\]É+ãQÇÈJMY�\ Õ RXÐ³J¶YiRXOQFIJ&ESRbY
âkWZEpRKJ&H Õ LSÌ J>L]Ì�RXWÈ\SEQY&Ý
ï Ð³J Æ HXJ Í|RKJ&Y[R©YXÌ \]HXJ&Y°Ô�J
HXJ1OQYKJ&F*RK\·YKJ R-RXÐ³JCÊkL^ÇZO³J&Y:\ Õ RKÐ³J¯×dE³\kÔ¶ÇZJ&FIÉSJ1E³\IFIJ&Y-WZE�RKÐQJ
Ë$\IFIJ&ÇßÎVJ Õ \]HXJ#RKÐ³J:Y[RKOGFIJ
EpRXY3YiRbL^HKRKJ&F¬OQYKWÈEQÉ1D3U á Ý

ï \ÑÊ]J&HKW Õ Ï�RKÐQL^R1RKÐ³J�E³J&Ô Ë1\IFIJ
Ç>HXJ&FIOQÌ
J&FèO³E³E³JMÌ JMYKYXL^HXÏ�WÈEpRKJ&HKHXO Æ RXWÈ\SEQY Õ \]H1Ë1\]HXJ
×pEQ\kÔ¶ÇÈJMFIÉ]JML^Î³ÇZJ:YiRXOQFIJ&ESRbY
T@Ô¶WÈRKÐ³\SOIR+ÎVJ&Ì
\]Ë1WZE³ÉCRX\p\¬ÇÈJ&E³WZJ
EpR+Ô¶WÈRKÐ*ÇÈJMYKY+×dE³\kÔ¶ÇÈJMFIÉ]JML^Î³ÇZJ
\]E³JMY
TIRXÐ³J:ÇZ\]ÉpY Õ HK\SË ÎV\^RXÐ�RKÐ³J:\SÇZF�L]EQF�E³J
Ô Y[RKOQF³ÏÒÔ�J
HXJ:L^EQL]ÇÈÏdí
JMF�ÎpÏ¬ÐQL^EGF Õ \]H¶RiÔ�\
J
Ê]J&EpR>Ì
\]O³EpRXYR)dRKÐQJ#EdO³Ë�ÎGJ&H>\ Õ OQE³E³J&Ì
J&YXYKL]HKÏ1Ô>L^HXE³WZE³ÉSYµRKÐQL^R�D3U á ÉSJ
E³J&HXL^RKJ&F¬L^EQFÒRKÐQJ
EpOQË©ÎVJ
H°\ Õ.Æ HXJ
Ë¯L^RKO³HXJ:RXHXL]EQY[WÈRKWZ\]EGY�RX\¬E³J&Ô J ÓIJ
HbÌ W´YKJ&Y3RKÐQL^R°D3U á L^ÇZÇÈ\kÔ�J&F¢Ý ��E³EQJ&Ì JMYiÍ
YKL]HKÏÑÔ�L]HKEQWÈE³ÉpY-Ô�J
HXJ¬Ì \SEQYKWZFIJ&HKJMFÑRK\*\dÌ&Ì O³H$Ô¶Ð³J&E RKÐ³J·UP\SLSÌbÐ É]J&E³J
HbLkRXJ&F L�Ô>L^HXE³WZE³É
RK\�J Ó Æ ÇZ\]HXJ©L^E*J ÓIJ
HbÌ W´Y[J Õ O³H[RXÐ³J
HMT¢FIJ&Y Æ WÈRKJ$WxR°ÎVJ
WZE³É¬Ì
ÇÈJML^H Õ HK\SË5RXÐ³J Æ HKJ
Í RXJ&Y[R+RXÐQLkR#RKÐQJ
YiRXOQFIJ
EpR©L]ÇÈHXJ&LSFIÏ�O³EQFIJ&HXY[RK\d\IFØRKÐ³JCÌ
\]EQÌ
J Æ RbY-L]YXY[\IÌ W´LkRXJ&FØÔ¶WxRXÐ*RXÐQLkR:J
ÓIJ
HbÌ W´Y[JSÝ@D Æ HKJ
Í
Ë1L^RKO³HXJ Æ LSYKY.\dÌ&Ì O³HXHXJ&F$Ô¶Ð³J
ECRKÐ³J+êdRKOQFIJ&EpR 	�\IFIJ&ÇGFIJ
RKJ
HXË1WÈEQJ&F1RXÐQLkR.RXÐ³J+Y[RKOGFIJ
EpRµÐQLSF
J à@J&Ì�RXWÈÊSJ
ÇZÏ¬J
Ó Æ ÇÈ\SHKJMF�RKÐ³J�J ÓIJ
HbÌ W´YKJ]T³Î³O³R3RKÐQJ�Y[RKOQFIJ&EpR+FIW´F�E³\^R°L Æ³Æ J&L]H¶RK\ÒO³EQFIJ&HXY[RXL]EQF
RKÐ³J:LSYKYK\IÌ W´LkRKJMFÒÌ
\]EQÌ
J Æ RbY>\]E�RKÐ³J Æ \SY[R[Í|RKJMYiRMÝ

ï L]Î³ÇÈJ �3Y[ÐQ\kÔ�Y�RKÐQJ3HXJ&YKO³ÇxRbY.\ Õ RKÐ³J#L^EQL]ÇÈÏIYKWZY&Ý]D3Y�FIJMY[WZHKJMF¢TSRKÐ³J+E³J
ÔçêpRXOQFIJ
EpR 	�\IFIJ
Ç
HKJMY[O³ÇÈRKJMF0WÈE L�Y[OQÎQYiRbL^EpRKW´L^Ç-HXJ&F³OQÌ�RXWÈ\SE WZE0RKÐ³J Æ J
HbÌ J&EpRXL^ÉSJ*\ Õ Ô>L^HXE³WZE³ÉSY¬RXÐQLkR·Ô�J
HXJ
FIJ
J&Ë$JMF*RK\�ÎGJ¯OQE³E³J&Ì
J&YXYKL]HKÏ � Õ HK\SË �]î�� Ô¶WÈRKÐ*RKÐ³J¯\SÇZF*Ë1\dF³J
Ç�RX\�
�� Ô¶WÈRKÐÑRKÐ³J¯EQJ
Ô
Ë$\IFIJ&Ç � Ý ï Ð³J3EpOQË©ÎVJ
H.\ Õ@Æ HKJ&Ë1L^RKO³HXJ Æ LSYKYKJ&Y�FIW´F1HXWZYKJ�Y[ÇZWZÉ]ÐpRKÇZÏ � Õ HK\SË Ú�� RX\ 
�� � Ý ï Ð³WZY
WÈEQF³WZÌ&LkRKJMY�RXÐQLkR#RKÐQJ�Ë1\IFIJ
Ç|T@LkR#RKWZË$JMY
TV\kÊ]J&HKJMYiRXWÈË¯L^RKJ&Y�RKÐ³J$YiRXOQFIJ&ESRbY
â@J
Ó Æ ÇÈ\SHXL^RK\]HXÏÒÎVJ Í
ÐQL�ÊdWÈ\SO³H&Ý Þ EGYiRbL^EQÌ
J&Y¶\ Õ RXÐ³J�êpRXOQFIJ&ESR 	�\IFIJ
Ç�\kÊ]J
HKÍ�J&Y[RKWZË1L^RKWZE³É$J Ó Æ ÇZ\]HbLkRK\SHKÏ¯ÎVJ
ÐGL�ÊpWZ\]OQH
ÔPJ&HKJ�L]ÇZYK\-\]ÎQYKJ
HXÊ]JMF$WÈE1RXÐ³J¶ãQHbYiRPJ
ÊkL^ÇZOQLkRXWÈ\SEßÝSD3ÇxRXÐ³\]OQÉ]Ð¯×dE³\kÔ¶ÇZJ&FIÉSJ�W´Y.EQ\kÔèRbL^×SJ
E1WÈEpRX\
L]Ì
Ì
\]O³EpR#RK\SÉ]J RXÐ³J
H-Ô¶WÈRKÐ*RKÐQJCYiRXOQFIJ
EpRbY
âßLSÌ�RKWZ\]EGY#RK\�L]YXY[JMYKY#J
àVJMÌ�RKWZÊ]J1J
Ó Æ ÇÈ\SHXL^RKWZ\]EßTVRKÐQJ
Ë$\IFIJ&ÇµY[RKWZÇÈÇ�ÐQLSY°E³\�Ô�L�Ï·RK\�L]YXY[JMYKY#Ô¶Ð³J
RKÐ³J&H-\]H-E³\]R°RKÐ³JCY[RKOQF³J
EpRXY:LSÌ�RXOQL^ÇZÇÈÏ�OGY[J1RXÐ³WZY
×pEQ\kÔ¶ÇÈJMFIÉ]J>RX\©HXJ&L]YK\]E¯L]ÎG\SOIRµRXÐ³J3\SOIRXÌ
\]Ë1J�\ Õ RXÐ³J
WZHµJ
Ó Æ ÇÈ\SHXL^RK\SHKÏ$L]Ì�RXWÈ\SEQY&Ý �*J Æ Ç´L^E1RX\
L]F³FIHXJ&YXYPRKÐ³W´Y Æ HX\]ÎQÇÈJ&Ë8WÈE Õ OIRXO³HXJ-Ê]J
HbYKWÈ\SEQY�\ Õ RKÐ³J-Ë1\IFIJ
Ç|Ý

��E Õ \SH[RXO³EQLkRXJ
ÇZÏ]TPÔPJØÌ
\]O³Ç´F�E³\]RÒJ
ÊkL^ÇZOQL^RKJØLSÌ
Ì OQHXLSÌ Ïæ\ Õ RXÐ³J*YKJ&Ì
\]EQF�ÌbÐQL]E³É]J �¹RKÐ³J
L]F³FIWÈRKWZ\]E \ Õ ÉSJ
E³J&HXL]Ç.J Ó Æ ÇZ\]HbLkRXWÈ\SEÑÌ
\]EQÌ
J Æ R�E³\IFIJ&Y � YKWÈEQÌ
J]TßOQE³ÇÈWZ×]JÒWÈE�RXÐ³J¯ãQHbYiR$YiRXOQFIÏ]T
E³\]E³J°\ Õ RXÐ³J:Y[OQÎ��iJ&Ì RXY Æ \p\SHKÇZÏCJ
Ó Æ ÇÈ\SHKJMF¬L]EpÏÒ\ Õ RXÐ³J-Ë1\]HXJ°É]J
EQJ
HbL^Ç¢Ì \SEQÌ J Æ RXY&Ý
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ï Ð³J
HXJ1WZY°Ë1\]OQESRXWÈEQÉ¬J&ÊpW´FIJ&EQÌ J$RKÐGLkR©Y[RKOQFIJ&EpRXY°E³J&J&FÑY[O ÆQÆ \SH[R-WZEÑ\ Æ J&E*ÇZJ&L]HKEQWÈE³É�J
EdÊdWÈÍ
HK\SE³Ë1J
EpRXY ��J]Ý ÉQÝZT.Ù Ü�Û � Ý ï Ð³WZY©Y[O ÆQÆ \SH[R:Ì
L]E³E³\]R°ÎVJ Æ HX\kÊpW´FIJMFØWZEÑL¬RbL^WZÇÈ\SHKJMFØL^EGFØRXWÈË1J&ÇÈÏ
Ë1L]E³E³J&HµÔ¶WÈRKÐ³\SOIR�×dE³\kÔ¶WZE³É-Ô¶Ð³J&EÒL^EGF¯Ô¶ÐdÏ1L©YiRXOQFIJ
EpR�WZYPÐQL�ÊdWÈEQÉ©FIWÈì¯Ì
O³ÇÈRiÏ$J
Ó Æ ÇÈ\SHKWZE³ÉGÝ
ï Ð³WZY Æ L Æ J
H�ÐQL]Y Æ HKJMY[J&EpRKJ&FÑRXÐ³JÒFIJ
RXL]WÈÇ´Y:\ Õ L*êpRKOQF³J
EpR 	�\IFIJ&Ç.RXÐQLkR�LSYKYKJ&YXYKJ&Y°RXÐ³JCJ Õ Í
Õ J&Ì�RXWÈÊSJ
E³JMYKY�\ Õ L©Y[RKOQF³J
EpR&â Y>J Ó Æ ÇZ\]HbLkRXWÈ\SE¯WÈE�D3U á TdL^E¬\ Æ J
EÒÇZJ&L]HKEQWÈE³É�J
EdÊdWÈHX\]EQË$J&EpR Õ \SH
Ë1L^RKÐ³J&Ë¯LkRKW´Ì
L]Ç Õ O³EQÌ RKWZ\]EQY&Ý

�*J:ÎQO³WÈÇÈR3RiÔ�\CÊSJ
HbY[WZ\]EQY�\ Õ RKÐ³J1êpRKOGFIJ
EpR 	·\dF³J
Ç|Ý�:¶JMY[O³ÇÈRXY Õ HX\]Ë5RKÐ³J:J&ÊkL^ÇZOQLkRXWÈ\SE�\ Õ
RKÐ³J�WZE³WÈRKW´L^ÇVÊ]J&HXYKWÈ\SE Æ HK\kÊdW´FIJ&F1Ì \SEIãQHXË¯LkRKWZ\]E1\ Õ RXÐ³J�Ë1\IFIJ
Ç|â YµL]Ì&Ì O³HbL]Ì
Ï©L^EGF1OQY[J Õ O³ÇZE³J&YXY
T
Î³OIR�L]ÇZYK\�O³EQÌ
\kÊ]J
HXJ&F*Y[\SË1J Æ HK\SÎ³ÇZJ
Ë¯Y
Ý ï Ð³JÒYKJ&Ì \SEQF*Ê]J
HbYKWÈ\SEÑÌ
\]EQYKWZF³J
HbL^Î³ÇZÏ·WZË Æ HK\kÊSJ&F



RKÐ³J1Ë1\IFIJ
Ç|â Y Æ J
H Õ \]HXË¯L^EQÌ
J�YKWÈEGÌ J1×dE³\kÔ¶ÇÈJMFIÉ]JML^Î³ÇZJ�Y[RKOGFIJ
EpRXY°HXJ&Ì
J
WZÊ]JMF Õ J
Ô�J
H°O³E³EQJ&Ì JMYiÍ
YKL]HKÏCWZEpRKJ&HKÊSJ
EpRKWZ\]EQY&TIL^EQF�ÏSJ R3D3U á Ì \SESRXWÈEdO³JMF¬RK\CYKO Æ³Æ \]HKR¶Y[RKOGFIJ
EpRXY3Ô¶Ð³\1ÔPJ&HKJ°J
Ó Æ J Í
HKWZJ
EQÌ
WÈEQÉ$FIWÈìCÌ O³ÇÈRiÏ¯Ô¶WÈRKÐ¬RKÐ³J°J Ó Æ ÇZ\]HbLkRXWÈ\SE Æ HX\IÌ J&YXY&Ý ï Ð³JMY[J#HXJ&YKO³ÇxRbY>Y[O ÆQÆ \SH[R¶\]OQHPÎVJ
ÇZWÈJ Õ
RKÐQL^R+ÐQL�ÊdWZE³ÉCLÒêpRXOQFIJ
EpR 	�\IFIJ
Ç�L]YXY[JMYKY>RXÐ³J:J
àVJMÌ�RKWZÊ]J&E³J&YXY�\ Õ LCYiRXOQFIJ&ESRMâ Y3J Ó Æ ÇZ\]HbLkRX\]HXÏ
ÎGJ&ÐQL�ÊdWÈ\SO³H¯Ì
L^E�Ð³J&Ç Æ Æ HX\kÊdWZFIJ�RXÐ³J�RXL]WÈÇZ\]HXJ&FèY[O ÆQÆ \SH[R¯RXÐQLkRCË¯L^EdÏåY[RKOGFIJ
EpRXY1EQJ
J&FèRX\
ÇÈJML^HXE Õ HX\]Ë8\ Æ J&E�ÇÈJML^HXE³WÈEQÉ�J&EpÊdWZHK\SE³Ë1J
EpRXY&Ý

�³OIRXO³HKJ$Ô�\]HX×�\SEØRXÐ³J¯D3U á êdRKOQFIJ&EpR 	·\dF³J
Ç�Ô¶WÈÇZÇ�ÎVJ�RX\�Ì
\]EpRKWZEdO³J$WÈË Æ HX\kÊdWÈE³É¬RKÐQJ
Ë$\IFIJ&Ç â Y¯L]YXYKJ&YXY[Ë1J
EpR¯\ Õ J à@J&Ì RKWZÊ]J�J Ó Æ ÇZ\]HbLkRXWÈ\SEßÝ Å O³H¯YiRXOQFIWZJ&YCYKÐ³\kÔ�J&FæRKÐQL^RCÔ¶Ð³WÈÇZJ�WÈR
WZY+WÈË Æ \]HKRXL]ESR Õ \]H°YiRXOQFIJ&ESRbY�RX\ Æ J
H Õ \]HXË RKÐ³J$HKWZÉ]ÐpR+YKJ R#\ Õ J
Ó Æ ÇÈ\SHXL^RK\SHKÏÒLSÌ�RXWÈ\SEQY
TGRKÐQJ&YKJ
L]Ì�RXWÈ\SEQY#L^ÇZ\]E³J1L^HXJ©E³\]R°L]ÇÈÔ>L�ÏIY3YKOIìCÌ WZJ
EpR#RK\�ÇÈJML^HXE·RKÐQJ©RbL^HXÉ]J RXJ&FØË1L^RKJ&HKW´L^Ç|Ý ï ÐQJ$Y[RKOIÍ
FIJ
EpRXY.E³J
JMF$RK\ Æ HX\SLSÌ�RKWZÊ]J&ÇÈÏ-HXJ&LSY[\SE$L]ÎG\SOIR�RKÐQJ
WZHµL]Ì RKWZ\]EQY&Ý ï ÐdOQY&T^ÔPJ Æ ÇZL]E�RX\-WÈEGÌ ÇZOQFIJ�WZE
\]O³H#Ë1\dF³J
Ç�L]F³F³WxRXWÈ\SEQL^Ç Õ L]Ì RK\SHXY3RKÐQL^R#Ô�\]OQÇZF Æ J&HKË1WÈR°L¬Ë1\]HXJ�L]Ì&Ì O³HbLkRXJ©L]YXYKJ&YXY[Ë1J
EpR#\ Õ
RKÐ³J1YiRXOQFIJ&ESRMâ Y#J
Ó Æ ÇÈ\SHXL^RKWZ\]EßÝ ï Ð³J&YKJ Õ LSÌ�RX\]HbY3WZEQÌ ÇZOQFIJ�RKÐQJ$Y[RKOQF³J
EpR&â Y+RKJ
EGFIJ
EQÌ
Ï�RK\�Y[J&Ç Õ Í
J Ó Æ Ç´L^WZEßTßÔ¶Ð³J
RKÐ³J&H©\]H-EQ\^R-RKÐQJÒYiRXOQFIJ&ESR�WZY:L^R[RXJ
EQFIWZE³É�RX\�HKJMY[OQÇxRbY-\ Õ Ð³J
H©J Ó Æ ÇZ\]HbLkRKWZ\]E~T
L^EQFÒRKÐ³J°RXWÈË1J©Y Æ J
EpR¶\]E�J&LSÌbÐ¬HXJ
ÇZJ
ÊkL^EpR>J Ó Æ ÇZ\]HbLkRXWÈ\SE¬Ì
LSY[JSÝ
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