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dSY Z ] M Z N VWQCgCJ ZFTRJhY Mi\ VWQRK Z M QWZ JhTSJjTSN K `SJ ] K N VWQCY VWQRkON Z PSTXN QlM Y JhmRn	oWphJ KqJ K K MON KqPSQXN TSN U>J QRK N VWQRQRJ Y KqVWQWZF[ kXM Y J ULJ QWZ
[ Z [h] [ MOY N K [ Kq`lVWPX]F[ rXM Y PRJ ]qY c MOTR[ sXPSM Z N VOQLTRPLULVXTXt Y JhTR[ rWJ Y VO`S`S[WoWI	Mu`R] VX\ [ TSPR] Jj`lVOPS]b\ J KqJ K K M N KqJ K ZqK Z ] N \ Z J ULJ QWZ
N TRJ QWZ N sXPRJuMOPXfCJ K K M N KFT@c N TRJ QWZ N dR\ M Z N VWQ<aRVWQCK Ji] J `lVW] Z J ] MHTRVWQR\uMOPC\ _SM `SN Z ] Ji`R] [ \ [ TRJ QWZj`lVOPS]FY MuTSJ K \ ] N `XZ N VWQLTSJ K
J K K M N K o
v J Z Z JC`lM ] Z N J�\ VWQR\ J ] QRJ�Y M�rWMOY N TSM Z N VOQ^`R_R[ QSVOUL[ QSVOY VWkON sXPRJ�TRPeU>VXTSt Y JC`lM ]L\ VWQRw ] VOQWZ M Z N VOQ^M PRfeJ K K M N K>J Q

Y MOxSVW] M Z VWN ] JWoWyh`R] t KbsXPSJFZ VWPRKqY J Kb`lM ] MOU>t Z ] J KqQR[ \ J K K MON ] J KFziY Mi\OM ] MO\ Z [ ] N K M Z N VOQLTSP>ULVXTRt Y JhMWN J QWZq[ Z [hN TRJ QWZ N dR[ K a
TSJ KjJ K K MON KFPRQSN TRN U>J QRK N VWQRQRJ Y KjK PR`S`RY [ U>J QOZ MON ] J KFK VWQWZFJ QWZ ] J `S] N K aRM dSQLT@c [ Z PRTSN J ]FY Ji\ VWU>`SVW] Z J ULJ QWZFw VOQRTlM U>J QWZ M Y
TSJFY c [ \ VWPRY J UHJ QWZbTSP>\ VOPSY N KbzhZ ] M rWJ ] KbPRQRJj\ VWQRdSkOPR] M Z N VWQHkW[ VXUH[ Z ] N sXPRJFK N UL`RY JWa Z VWPXZqJ QHrWM Y N TSMOQOZqY J Kb_W{R`lVOZ _Rt K J K
N QR_S[ ] J QWZ J KqMOP>U>VXTRt Y Jh`R] VW`lVOK [WoWI@J KbJ K K M N KqPRQRTSN U>J QSK N VOQRQRJ Y K aW] [ MOY N K [ KqM rXJ \hY JjK M xSY JFTRPLI@[ UCM Q@aO`lVWPR]bY J K sXPRJ Y K
Y MidRY Z ] M Z N VWQLJ K Zq`S] [ K J QWZ JWaWK VWQWZFTlc MOxlVO] TL\ VOQSw ] VWQWZ [ KFM PRf>] [ K PSY Z M Z KqQXPRU>[ ] N sXPSJ K oW|bQSK PSN Z JWaWY J KqJ K K M N KbPSQSN TRN UHJ QX}
K N VWQRQSJ Y KFK MOQRKjdRY Z ] M Z N VOQ@aR] [ MOY N K [ KjM rWJ \iY JhK MOxRY JiTRJisXPRMW] Z ~OaRJ ZjsXPRNl\ VOUL`SVO] Z J QWZjPRQRJuM \ sXPXN K N Z N VOQCTSJhY MH`SVOK N Z N VWQ
TSP>w ] VOQWZ aX`SJ ] U>J Z Z J QWZqTSJj\ VWUH`lM ] J ]qY J KF[ rXVOY PXZ N VWQRKqTRJh`R] J K K N VWQ>ULJ K PR] [ J KqJ ZF\ MOY \ PRY [ J K aXMON QSK NSsXPRJhY J Kq`lVOK N Z N VWQRK
K PR\ \ J K K N rWJ KFTRP�w ] VWQWZjJ ZjY Ju\ _SM UL`CTSJh\ VOQS\ J QWZ ] M Z N VOQ�QXPRU>[ ] N sXPSJOo
� N	Y J KiJ K K M N KiJ Q�Y MOxSVO] M Z VON ] JWaS] [ MOY N K MOxRY J KhJ Q�kO] MOQRTSJHsWPSMOQWZ N Z [HJ ZiK VOPRKiTRJ Kh\ VWQRTSN Z N VOQSKhN TS[ MOY J K aSK VWQWZhPRZ N Y J K

`lVWPR]u] J QSK J N kWQXJ ]uY JLUHVXTSt Y JHZ _R[ VO] N sXPRJWa<\ J>TRJ ] QRN J ]iQ@c J K Zu] [ J Y Y J U>J QWZirWMOY N TR[LsWPSJ>`SMO]i\ VWQRw ] VWQWZ M Z N VWQ
M rXJ \HTSJ K
J K K M N KjJ QCkW] M QRTRJ PR]j] [ J Y Y JWo v J `lJ QRTSM QXZ aXY J Kj] [ K PSY Z M Z KjT<c N QW� J \ Z N VOQSKFK PR]jK N Z JiK VWQWZj] M ] J KjJ ZjTSN �>\ N Y J U>J QOZhJ fR`RY VON }
Z M xSY J K a@J Q
] M N K VWQ7TRJCY c _S[ Z [ ] VOkW[ QR[ N Z [LTRJ KuULMOK K N w KuN QO� J \ Z [ K a	J Z>TRJLY c N UH`lVWK K N xRN Y N Z [LTRJCK PRN rR] JCY M�`R] VW`SM kXM Z N VWQ
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� J \ Z N VWQ � a	] [ MOY N K [CJ QeY MOxSVW] M Z VWN ] JLTSJ�U>MOQRN t ] J�z�Y c N QSK Z ] PSUHJ QWZ J ]>TRJ�w M�� VOQe\ VOUL`RY t Z JWa@Z VWPXZLJ Qe\ VWQWZ ] 	WY MOQWZ>Y J K
\ VOQRTSN Z N VWQRKiMOPWf�Y N UHN Z J Kh_W{RTR] M PRY N sXPRJ KhJ ZiU>[ \ MOQRN sXPRJ K aSJ K ZhJ fXZ ] 
 U>J U>J QWZiPWZ N Y Ju`lVWPR]hY c [ Z PSTXJHTRJ KhU>[ \OM QSN K UHJ K
TRJj`S] VO`lM kXM Z N VWQ>TlM QSKbTSJ Kq\ VWQRTRN Z N VOQSKb`R] VW\ _RJ KqTRJ Kq\ VXQXTSN Z N VOQRKb] [ J Y Y J K aWJ Zq`<J ] U>J ZqPSQSJj\ VWQRw ] VWQWZ M Z N VWQ>\ VWUH`SY t Z J
M PRfH] [ K PSY Z M Z KbTSPHU>VXTRt Y JFQXPRUL[ ] N sXPSJOoOIqc J K K MONRJ QH\ PXrXJj`X] [ K J QWZ [jMOPH\ VOPS] KbTRJF\ Jj\ _SMO`RN Z ] JjMi`SJ ] U>N KbT<c M Z Z J N QRTR] J
\ J KuVOxR� J \ Z N w K o<I@JHK J \ VWQRT U>VXTRt Y JLzCM QlM Y {RK J ]iJ K ZuPRQ U>VXTRt Y JHZ ] N TSN U>J QRK N VOQRQRJ Yqz>K {RU>[ Z ] N J>\ {XY N QRTR] N sXPSJOa<`SVWPR]
Y J sXPRJ YqY JL\ VOPRY N KuJ K ZHN QO� J \ Z [>TRJ `RPSN KuPRQRJ>K VWPR] \ J>Y N QR[ N sXPSJ>TSN K Z ] N xRPR[ JLY JLY VWQRk�TSJ>Y c M fRJ>TSP
\ {RY N QSTS] JOo � VWPRKuTRJ K
_W{R`SVOZ _Rt K J KjTRJuK {RU>[ Z ] N JiTRP�\ _SMO] kOJ UHJ QWZ�� _W{RTX] MOPRY N sXPSJOaSUH[ \ M QSN sXPXJ � J ZjTSJ Kj`R] VW`R] N [ Z [ KjTSP�K VWY aSY c N QW� J \ Z N VWQCJ Q
\ PXrWJC`lJ PXZ�
 Z ] JL[ Z PXTSN [ JL\ VWUHULJLPRQ7`S] VWxRY t ULJLT<c [ \ VOPSY J U>J QWZH] MOTSN MOYqxSN TXN U>J QRK N VWQRQRJ Y o v JLTSJ ] QRN J ]>UHVXTSt Y J�M
`SJ ] ULN KhT@c J fSM ULN QRJ ]hY c M Y Y PR] JuTSJHY c [ \ VOPSY J U>J QWZ�
RPSN TRJWalY M>`R] VW`SMOkWM Z N VOQ�TSP�\ VXPXY N KhJ ZiY MLTS[ w VW] ULM Z N VWQ�TRP�UCM K K N w
TRPR] MOQWZjY c N QO� J \ Z N VOQ�zHTRJ KjdXQSKFTSJjrXM Y N TlM Z N VWQCTRP�UHVXTSt Y JWaX`lVWPR]FPRQSJhK N Z PlM Z N VWQCK N U>N Y MON ] JizHPRQSJhVW`S[ ] M Z N VOQ�] [ J Y Y J
T<c N QW� J \ Z N VWQ<o
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UHVXQOZ ] M QWZuY c [ rWVWY PRZ N VWQ TRJ>Y ML`S] J K K N VWQ N QWZ J ] K Z N Z N J Y Y JHK PRN rWM QWZuY J Kh`lVWK N Z N VOQSKhTSJ Ki\OM `XZ J PR] K alY VO] KuTlc PSQRJHN QO� J \ Z N VWQ
M P�\ VWPRY N K aXZ MOQRTRN KjsXPSJiK PR]jY M�"	N kSo � } $>Y Ju`R] VWdRY@TRJu`X] J K K N VOQ�J fR`S[ ] N U>J QOZ MWYlJ K Zh] J `SVW] Z [HMOPWf�N QRK Z M QWZ K�%'&)( *�*!+
J Z�%�&-, *�*.+WalM rWJ \iY J Kj] [ K PRY Z M Z KjQXPRU>[ ] N sXPRJ KjsXPRN<K J ] VWQWZjTSN K \ PXZ [ KF`lM ]jY MuK PRN Z JOo
v VWUHU>J>Y c M Z Z J K Z J>Y M!"	N kSo � } � alY MC\ _SMO] kOJ>_W{RTR] MOPRY N sXPSJHTSMOQRKiY ML\ VWY VWQRQRJHrWMO] N JuZ ] t KhrRN Z JLM `S] t KuY J>TR[ xRPXZuTRJ

Y c N QW� J \ Z N VOQ<o � VWPRKFY c J /lJ ZFT@c PRQ!
SPWfCT@c N QO� J \ Z N VWQC\ VOQSK Z MOQWZ aRY MH`R] J K K N VWQ!
SPRN TSJiMOPRkWUHJ QWZ JhK MOQRKhM Z Z J N QRTS] JhPSQC[ Z M Z
K Z M Z N VWQRQlM N ] JWo<|bQ7K J>] J `SVO] Z M QWZ>MOPXf J K K M N KuK PS]u`SJ Z N Z JL\ VOY VWQRQRJWa<Y VO] K sXPRJ>Y M�TRN /l[ ] J QR\ J>TSJ>`S] J K K N VOQ0
SPRN TSJ>J K Z
U>MWN QWZ J QXPRJ�\ VWQRK Z M QWZ J�M PRfeJ fXZ ] 
 U>N Z [ K>TRJ�Y c [ \ _SM QWZ N Y Y VOQ<abY JCZ MOPXfeT<c [ \ VOPSY J U>J QWZLTR[ \ ] V�1 ZL\ VWQWZ N Q32RULJ QWZ abK MOQRK
M Z Z J N QRTS] JCT<c [ Z M Z>K Z M xRN Y N K [Wo@I@J K>TXJ PRf
Z {R`lJ KHT<c J K K MWN KH] J QWrXVON J QWZLMOP7U�
 U>JC`R_R[ QRVWU>t QSJOa	J ZLM Z Z J K Z J QWZ>sXPRJCY M
dRY Z ] M Z N VWQ>J K ZqPRQL`R] VW\ J K K PRKqN QWZ ] N QRK t sXPSJ U>J QWZbZ ] M QSK N Z VON ] JOo54 Yl`SJ PXZ6
 Z ] Jj\ VWQXK Z M Z [jK PS]bY M�"	N klo � } � sXPRJjY J K	rWMOY J PR] K
TRJj`R] J K K N VWQLM Z Z J N kOQSJ QWZqPSQ>[ Z M ZqK Z M xSY JFZ J UL`SVO] M N ] JhM PRZ VWPR]bTSJ6%'&87�*3*�+WaW\ VO] ] J K `lVOQRTlM QWZFziY MhK VW] Z N JjTRPL\ VWPRY N K a
sXPRNSJ K ZF`SMO]FM N Y Y J PR] KqTS[ Z J \ Z [ JjY VO] KqTSJjY c J K K MONRJ Q>VOxSK J ] rWMWQOZqY c M `S`SM ] J QR\ JjTRPLU>[ Y M QSkOJjJ QLK VW] Z N J'9HY c JOM P>J :HPSJ QWZ J
K JhZ ] VWPRxSY JOaR] [ rX[ Y MOQOZhY MH`R] [ K J QS\ JiTSJi\ VWPRY N KjTSM QSKjY MuK VXY PXZ N VOQ�J :>PRJ QWZ JWo
I	M;"	N kRo � } $hU>VWQWZ ] JFY Mh\ ] VON K K MOQX\ JFTRJF`S] J K K N VWQHTlM QSKbY c [ \ _SMOQWZ N Y Y VWQlaOZ MOQRTRN KbsXP<c PSQHTS[ xRN ZbT<c N QO� J \ Z N VWQ>\ VOQSK Z M QWZ

J K ZjULMON QWZ J QXP<oRy-%�&<( *�*.+WaRPRQSJi`SM ] Z N JiTSJhY c [ \ _lM QWZ N Y Y VOQ�J K ZjJ QX\ VW] JiK M Z PS] [ JiJ QCJOM P�N QWZ J ] K Z N Z N J Y Y JWaRJ ZjY Ji`R] VWdRY
TRJu`X] J K K N VWQ�J K ZjK [ `lM ] [uJ Q�TRJ PXfC] [ kWN VOQSKjxXN J Q�TRN K Z N QR\ Z J K oSI@M>] [ kWN VWQ�MOPLrXVON K N QSMOkOJuTRP�`SVWN QWZhT<c N QO� J \ Z N VWQ�K PSxRN Z
PRQRJuMOPRkWUHJ QWZ M Z N VWQLTSJi`R] J K K N VXQL] [ kOPSY N t ] JWaSzuPRQCZ M PRfCsXPSMOK N } \ VWQXK Z M QWZ aXZ MWQXTSN KFsXPRJiY Ji`R] VOdRY<TRJi`R] J K K N VOQ�T<c J MOP
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