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>? @A@BCD? EFAGB?HI?BB E?FEJ FK L@M@ NOPJ MQ? R@A ST@A
U@EFA FA VPOMQI?EM V?I W?XFKP Y ZQ? KPAEFEM?AMBC
P[E?O\@[B? ?\?AME @O? MT[?HI@\?E ] LFO?KM ^ O?_?KM?L @AL
JTBMF`B? MT[?HI@\?E K@A [? ?X`B@FA?L [C MQ? NPOJ @MFPA
`OP`?OMF?E @AL ETO\?C G?PJ ?MOC ?XK?`M NPO @A @APJ @BPTE
DPA? I FMQ BPI \?BPKFMC^ QFGQ @J`BFMTL? @AL QPOFDPAM@B
`PB@OFD@MFPA Y
ZP @FL MQ? L@M@ @A@BCEFE ^ NPOI@OL JPL?BFAG TEFAG @
\@OF@[B?HGOFL aAFM?HLFb?O?AK? `@O@BB?B KPL? FE ` ?ONPOJ ?L Y
ZQ? ATJ?OFK@B O?ETBM KPAaOJ E MQ? FL?AMFa?L ?\?AME FA MQ?
a?BL P[E?O\@MFPAE Y

cde<fg9heifd
R`PAEPO?L [C MQ? j YR Y k ?`M Y PN lA?OGC^ @ B@OG? EMTLC
PA NO@KMTO? mT@AMFaK@MFPA FA A@MTO@BBC NO@KMTO?L G@E
O?E?O\PFOE Q@E [ ??A TAL?OM@n?A oW@p ?O ?M @B Y^ qrrst Y u E
`@OM PN MQ? `OPp ?KM ^ a?BL L@M@ @M LFb?O?AM EK@B?E oBPGE ^
EFAGB?HI?BB ^ v Rw^ @AL ETON@K? E?FEJ FKt I?O? KPBB?KM?L FA
MQ? R@A ST@A U@EFA FA VPOMQI?EM V ?I W?XFKP oW@p ?O
?M @B Y^ qrrqt Y >? @O? KPALTKMFAG MQ? EFAGB?HI?BB E?FEJ FK
L@M@ @A@BCEFE @AL JPL?BFAG EMTLCY
xA EFAGB?HI?BB a?BL L@M@ ^ MT[?HI@\?E @O? MQ? KPAEFEM?AMBC
P[E?O\@[B? ?\?AME ^ MQPTGQ I?@n LFO?KM RHI@\?E @AL MT[?H
I@\? MP [PLCHI@\? KPA\?OEFPAE @M FAM?ON@K?E K@A [? E??A
PA EPJ ? E?AEPOE Y y ?O? I? `O?E?AM MQ? @A@BCEFE PA ost
MQ? G?A?O@BBC \FEF[B? ?\?AME z @AL oqt @A @APJ @BPTE DPA?
I FMQ BPI \?BPKFMC @AL QFGQ @J`BFMTL? Y >? @BEP `O?E?AM @
ATJ?OFK@B J PL?BFAG O?ET BM MQ@M KPAaOJ E MQ? L@M@ @A@BCEFE Y
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~PO MQ? R@A ST@A EFAGB?HI?BB ?X` ?OFJ ?AME ^ MIP ETO\?CE
I?O? @MM?J`M?L ] PA? I FMQ MQ? PO[ FM@B \F[O@MPO EPTOK? @AL
�H� o�HKPJ`PA?AMt G?P`QPA? O?K?F\?O z MQ? PMQ?O I FMQ @
QFGQ NO?mT?AKC `F?DP?B?KMOFK EPTOK? @AL QCLOP`QPA? O?H
K?F\?O Y ~ FGTO? s EQPI E MQ? ?mTF`J ?AM G?PJ ?MOCY >? @O?
NPKTEFAG PA MQ? PO[FM@B \F[O@MPO L@M@ @A@BCEFE EFAK? PABC
BFJ FM?L `F?DP?B?KMOFK L@M@ I?O? @KmTFO?L Y
~PO MQ? PO[ FM@B \ F[O@MPO ETO\?C^ MQ? EPTOK? L?`MQ O@AG?E
NOPJ �q�� MP ��rr NM @M � NM FAM?O\@BE Y ZQ?O? @O? NPTO �H�
oy s^ y q @AL v t O?K?F\?OE ` ?O EQPM @M PbE?ME �� ^ �� ^ sr� ^
@AL ss� NM Y ZQ? PO[FM@B EPTOK? I FMQ KBPKnI FE? @AL KPTAM?OH
KBP KnI FE? OPM@MFPAE @M ?@KQ BPK@MFPA FE L?KPJ`PE?L FAMP
MIP POMQPGPA@BBC QPOFDPAM@B KPJ`PA?AME oy s @AL y qt z
MQ FE I@E ` ?ONPOJ ?L @M �UV� Y ZQ?O?NPO? ^ EFX KPJ`PA?AME
@O? O?KPOL?L NPO ?@KQ EPTOK? L?`MQ Y RQPM G@MQ?OE Q@\?
PA? EPTOK? L?`MQ NPO NPTO �H� O?K?F\?OE Y �PJJPA PbE?M
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G@MQ?OE Q@\? @ EFAGB? EPTOK?HO?K?F\?O `@FO NPO @BB EPTOK?
L?`MQE Y >? TE? KPJJPA PbE?M G@MQ?OE NPO L@M@ @A@BCEFE
EFAK? MQ?C Q@\? MQ? IQPB? L?`MQ KP\?O@G? Y

� i| �g g;e; ;d; �=�i�

~FGTO? q EQPI E PA? KPJ`PA?AM oEPTOK? y q ^ O?K?F\?O v t
PN MQ? KPJJPA PbE?M G@MQ?O PN KQ@AA?Bs oPbE?M �� NM t Y
k FO?KM @AL O?_?KM?L I@\?E @O? G?A?O@BBC \ FEF[ B? Y u BPI
\?BPKFMC DPA? [?MI??A L?`MQ ����H���q NM FE P[E?O\?L Y
>? API `O?E?AM @A@BCEFE PN MQ?E? Y

������ ��������

�PGE @AL ETO\?C G?PJ ?MOC K@A Q?B` TE MP FL?AMFNC MQ?
?\?AME P[E?O\?L FA MQ? a?BL L@M@ o~FGTO? �@t Y
~ FGTO? �[ EQPI E EPAFK BPGE owH @AL N@EM RHI@\?Et @AL MQ?
?EMFJ @M?L BPI NO?mT?AKC o� srrryDt MT[?HI@\? \?BPKFMC
o> QFM? ^ s���t Y j EFAG MQ?E? \?BPKFMF?E ^ I? `O?LFKM MQ?
@OOF\@B MFJ ?E PN MQ? LFO?KM wH ^ RH @AL MT[?HI@\?E IQFKQ
FALFK@M? MQ@M MQ? KPAEFEM?AMBC P[E?O\@[B? LFO?KM @OOF\@BE
o?\?AM st FA MQ? a?BL L@M@ @O? MT[?HI@\?E ^ MQPTGQ I?@n
RHI@\?E @O? \FEF[B? PA EPJ ? E?AEPOE Y wOFJ @OC MT[?HI@\?
O?_?KMFPAE ^ ?\?AME qT�qL @AL � ^ @O? NOPJ MQ? ��W FAH
M?ON@K? o�BFbQPTE? E@AL�W?A?N?? EQ@B? FAM?ON@K?t @AL MQ?
I?BB ` BTG ^ O?E` ?KMF\?BCY l\?AM �L FE LT? MP JTBMF`B? O?_?KH
MFPAE [ ?MI??A MQ? MPPB @AL MQ? ��W FAM?ON@K? Y
~ FGTO? � EKQ?J @MFK@BBC FBBTEMO@M?E MQ? I@\? `OP`@G@MFPA
`@MQE o~FGTO? �@t @AL @EEPKF@M?L @OOF\@BE PA MQ? E?FEJ PH
GO@J o~FGTO? �[ t Y lXK?`M MQ? LFO?KM MT[?HI@\?E ost @AL
MQ? I?BB ` BTG O?_?KMFPAE o� t ^ MQ? ��W FAM?ON@K? O?_?KMFPAE
@AL JTBMF`B?E @O? @b?KM?L [C MQ? MPPB `PEFMFPA Y > Q?A MQ?

MPPB FE @[P\? MQ? FAM?ON@K? ^ MQ?O? @O? T`HGPFAG `OFJ @OC O?H
_?KMFPAE NOPJ MQ? FAM?ON@K? oqT t @AL JTBMF` B? O?_?KMFPAE
[ ?MI??A MQ? MPPB @AL MQ? FAM?ON@K? o�Tt Y > Q?A MQ? MPPB FE
@KOPEE MQ? FAM?ON@K? oMQ? EPTOK? FE @[P\? @AL MQ? O?K?F\?O FE
[ ?BPI MQ? FAM?ON@K?t ^ A?FMQ?O `OFJ @OC APO JTBMF` B? O?_?KH
MFPAE I FBB [ ? P[E?O\?L oL@EQ BFA?E FA ~FGTO? �[t Y > Q?A MQ?
MPPB FE [ ?BPI MQ? FAM?ON@K? ^ MQ?O? @O? LPIAHGPFAG FAM?ON@K?
O?_?KMFPAE oqLt @AL JTBMF`B? O?_?KMFPAE o�Lt Y
~PO @ KPJJPA PbE?M G@MQ?O ^ EBP` ?E PN ?\?AME PA MQ? E?FEH
J PGO@J @O? MQ?FO @``@O?AM \?BPKFMF?E Y j EFAG MQ? O@C `@MQE
NPO EPTOK?�O?K?F\?O @M MIP L?`MQE ^ I? G?M MQ? NPOJTB@MFPA
MP K@BKT B@M? MQ? MOT? \?BPKFMF?E PN MQ? ?\?AME FA ~FGTO? �[ ]

� � � RH PbE?M!"#
�$% � �$& � �' � q ( ")!"# � q ( �*
�+% � �+& � � ( ")!"# � � ( �* , ost

IQ?O? �* � ")!"# ^ K@BB?L @``@O?AM \?BPKFMC^ FE MQ? EBP` ?
PN MQ? ?\?AM PA MQ? E?FEJ PGO@J Y
~FGTO? � EQPI E MQ? @``@O?AM @AL MOT? \?BPKFMF?E PN MQ?
FL?AMFa?L ?\?AME FA MQ? a?BL L@M@ Y >? K@A E?? MQ?E? ?\?AME
Q@\? @BJ PEM MQ? E@J ? MOT? \?BPKFMF?E MQ@M KPAaOJ MQ?C @O?
@BB MT[ ?HI@\?E Y

-�./��.0� 1.�� ��������

xA MQ? a?BL E?FEJ PGO@J o~FGTO? qt ^ NPO O?K?F\?O L?`MQE
[ ?MI??A ����H���q NM ^ MQ? P[E?O\?L LFO?KM I@\? Q@E @ \?OC
BPI \?BPKFMCY ZOT? @J`BFMTL? LFE`B@C o~FGTO? 2t EQPI E MQ?
?\?AM Q@E @ \?OC QFGQ @J`BFMTL? Y ZQ? NPBBPI FAG FE MQ?
@A@BC EFE PN MQFE @APJ @BPTE DPA? Y
xA aGTO? � ^ I? K@A E?? MQ? @APJ @BPTE DPA? FE OFGQM @[P\?
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MQ? W?A?N?? EQ@B? @AL FE FA MQ? �BFbQPTE? E@AL Y ZQ?
`O?LFKM?L MT[?HI@\? \?BPKFMC NOPJ BPGE oMQ? �OL `@A?B FA
aGTO? �[ t NPO MQ FE DPA? FE @OPTAL ��rr NM�E IQFKQ FE JTKQ
QFGQ?O MQ@A MQ? \?BPKFMC PN MQ? P[E?O\?L LFO?KM I@\? PA MQ?
a?BL E?FEJ PGO@J oq�rr NM�Et Y ZQ?O?NPO? NPOJ @MFPA `OP`H
?OMF?E P[M@FA?L NOPJ BPGE LP APM ?X`B@FA MQ? @APJ @BCY
ZQ? `@OMFKB? J PMFPA EMTLC o~FGTO? �t EQPI E MQ? @APJ @H
BPTE ?\?AM FE QPOFDPAM@BBC `PB@OFD?L ^ [TM MQ? APOJ @B MT[?H
I@\? FE \?OMFK@BBC `PB@OFD?L Y ZQ? QPOFDPAM@B `PB@OFD@MFPA
FE KPAEFEM?AM I FMQ _?XTO@BHI@\?E ^ [TM MQ? LFE` ?OEFPA O?B@H
MFPA PN _?XTO@BHI@\?E ow@FBB?M @AL �Q?AG ^ s��st FALFK@M?E
MQ@M MQ? \?BPKFMC PN MQ? _?XTO@BHI@\? @M MQ? EFAGB?HI?BB
NO?mT?AKC o�rrH�rr yDt K@A APM [ ? @E BPI @E MQ@M PN MQ?
@APJ @BPTE ?\?AM FA MQ? a?BL P[E?O\@MFPAE Y
�PJ`@OFAG MQ? `PB@OFD@MFPA PN MQ? NPTO KPJJPAHPbE?M
G@MQ?OE oPbE?ME �� ^ �� ^ sr� @AL ss� NMt [C aXFAG MQ? EPTOK?
@AL O?K?F\?O L?`MQ ^ O?E` ?KMF\?BC^ I? aAL MQ? @APJ @BC PABC
Q@``?AE IQ?A MQ? EPTOK? FE [ ?BPI ��rr NM @AL MQ? O?K?F\?O
FE @[P\? ���q NM Y ZQFE FALFK@M?E MQ@M FM FE APM K@TE?L [C
?FMQ?O MQ? EPTOK? PO O?K?F\?O ^ [TM FE O?B@M?L MP EPJ ? NPOH
J @MFPA `OP`?OMF?E APM ?X`B@FA?L [C P`?AHQPB? BPGE Y 
TM
PN `B@A? \?OMFK@B G@EHa BB?L NO@KMTO?E K@A [? PA? `PEEF[FBH
FMC^ [TM JPO? EMTLC PA MQ? @J`BFMTL? PN G@EHa BB?L NO@KMTO?
O?_?KMFPAE @O? A??L?L Y
uAPMQ?O FAM?O?EMFAG aALFAG FE MQ@M MQ? @APJ @BPTE DPA?
EQPI E LFO?KM KPOO?E`PAL?AK? I FMQ MQ? QFGQ?EM ` ?OJ ?@[FBH
FMC DPA? FAM?O`O?M?L NOPJ P`?A QPB? BPGE Y yPI?\?O ^ @
J ?KQ@AFEJ IQFKQ KPTBL ?X`B@FA MQ? O?B@MFPAEQF` FE APM
C?M L?M?OJ FA?L Y
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ZP @FL MQ? L@M@ @A@BCEFE ^ J PL?BFAG EMTLC TEFAG @ qHk
\@OF@[B?HGOFL aAFM?HLFb?O?AK? `@O@BB?B KPL? FE ` ?ONPOJ ?L Y
y ?O? I? `O?E?AM PA? O?ETBM MP KPAaOJ MQ? FL?AMFa?L ?\?AME
FA MQ? a?BL L@M@ Y
~FGTO? �@ EQPI E MQ? B@C?O?L JPL?B I FMQ NPOJ @MFPA `OP`H
?OMF?E NOPJ MQ? BPGE oaGTO? �[t Y ZQ? I@M?OHa BB?L [PO?QPB?
FE [BPKn?L @M �r�q NM Y u X LFO?KMFPA LF`PB? EPTOK? ^ @M �2qq
NM ^ FE TE?L MP ?XKFM? MQ? JPL?B Y u EJ @BB O?KM@AGTB@O EM??B
[ PX FE `B@K?L @OPTAL MQ? EPTOK? MP O?`O?E?AM MQ? MPPB Y jAH
BFn? MQ? a?BL ETO\?C I FMQ NPTO O?K?F\?OE ` ?O EQPM ^ FA MQ?
EFJTB@MFPA ^ I? `TM O?K?F\?OE PA @BB GOFLE @BPAG MQ? [PO?H
QPB? NPO PA? EQPM Y ZQ? ECAMQ?MFK KPJJPA EQPM G@MQ?O I FMQ
MQ? IQPB? L?`MQ KP\?O@G? FE TE?L MP @EEFEM MQ? a?BL L@M@
@A@BCEFE EFAK? FM FE KPJ`TM@MFPA@BBC KPEMBC MP G?A?O@M? MQ?
E@J ? ECAMQ?MFK KPJJPA PbE?M G@MQ?O @E MQ? a?BL L@M@ Y
u \@OF@[B? GOFL J ?EQ ^ IQFKQ ?� KF?AMBC Q@ALB?E MQ? EJ @BB
[ PO?QPB? FA @ B@OG? JPL?B ^ FE TE?L NPO MQ? JPL?BFAG Y
ZQ? ECAMQ?MFK KPJJPA EQPM G@MQ?O ^ aGTO? � ^ EQPI E MT[?H
I@\?E LPJ FA@M? MQ? I@\?a?BL MQPTGQ RHI@\?E @O? \ FEF[ B?
FA EPJ ? MO@K?E Y k FO?KM MT[?HI@\?E oZ t ^ ��W FAM?ON@K?
@AL I?BB ` BTG O?_?KMFPAE o� � � @AL � �� t ^ @AL JTBMF`B? O?H
_?KMFPAE [ ?MI??A MQ? MPPB @AL ��W FAM?ON@K? o� � �� � t P[H
E?O\?L FA MQ? ECAMQ?MFK E?FEJ PGO@J KPAaOJ E MQ? FL?AMFa?L
?\?AME FA MQ? a?BL L@M@ Y

	fdh�9�ifd�

>? Q@\? KPALTKM?L EFAGB?HI?BB @KmTFEFMFPA ^ L@M@ @A@BCEFE
@AL JPL?BFAG Y ZQ? L@M@ @A@BCEFE L?JPAEMO@M?E MQ@M MQ?
KPAEFEM?AMBC P[E?O\@[B? ?\?AME FA MQ? a?BL L@M@ @O? MT[?H
I@\?E Y lXK?`M @A @APJ @BPTE DPA? I FMQ MQ? BPI \?BPKH
FMC @AL QFGQ @J`BFMTL? ^ MQ? LFO?KM ^ O?_?KM?L @AL JTBMF` B?
MT[?HI@\?E K@A [? ?X`B@FA?L [C MQ? NPOJ @MFPA `OP`?OMF?E
NOPJ BPGE @AL MQ? ETO\?C G?PJ ?MOCY VTJ?OFK@B J PL?BFAG
KPAaOJ E PTO L@M@ @A@BCEFE Y
~TMTO? IPOn I FBB FA\PB\?E @A@BCDFAG MQ? ?\?AME @M MQ?
L?`MQE I FMQ NO@KMTO? FALFK@MFPAE NOPJ ~Wx o~POJ @MFPA
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W FKOP xJ @G?Ot Y
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ZQ@An  FKQ@OL Z Y �P@M?E PN RKQBTJ[?OG?OHkPBB  ?E?@OKQ
NPO `OP\FLFAG MQ? I?BB BPG L@M@ FAM?O`O?M@MFPA Y ZQFE IPOn
I@E ET``POM?L [C MQ? @EEFEM@AM R?KO?M@OC NPO ~PEEFB lAH
?OGC^ V @MFPA@B lA?OGC Z?KQAPBPGC �@[PO@MPOC oVlZ�tz
�UV� `OPK?EEFAG I@E `?ONPOJ ?L @M MQ? �?AM?O NPO �PJ H
`TM@MFPA@B R?FEJ PBPGC^ ET``POM?L [C MQ? k FO?KMPO ^ 
� K?
PN RKF?AK? ^ 
� K? PN U@EFK lA?OGC RKF?AK?E ^ k F\FEFPA PN
lAGFA??OFAG @AL �?PEKF?AK?E ^ PN MQ? j YR Y k?`@OMJ ?AM PN
lA?OGC^ [PMQ TAL?O KPAMO@KM VP Y klHu�r�H�2R~rrrr�� Y

� |}|<|dh|�
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