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ABCDECFGGHBHIDJKCDLMNKOPQKRKCDSMHJT
CMRNNQRUBHIDPKICVNNRKDWCXNQJKHRQHD�YZ[\]
_̂̀abcde[̀ d̂fe_fDgEhWiDKQHKHDjKQO
JKNDWMCOMkKHRNDIKNlHJKCRmDnoQCDGCKBKH
BHNpDJMNNDMBqrDMOOKDSMHJCMRNkQRIOQKJKCp
JQKDQHDAKCkMRRDKQHIKNqrHKQRDsMCKHpDsQKT
JKCDUBCVqtDNQHJuvDwMNDNlCIRKDGVCDKQHQT
IKHDOKQqrRDNxFRRQNqrKHDyxxOMBNDBHJDzKT
OXqrRKCuDhQKOOKQqrRDsMCDKNDMPKCDMBqrDHBC
{KQJD|lHDJKHKHpDJQKDHQqrRDQHDJKHDzKT
HBNNDJKCDUBNXRUOQqrKHDrMOPKHDAsMHINGKT
CQKHslqrKDIKtlkkKHDsMCKHu

zOKQqrDUBDLKIQHHDJKCD}QRUBHIDCMRRKCRK
~hWTSMHJCMRD�f\��b�_�_fDMONDWCXNQJKHR
JKCD�ksKORNqrBRUTDBHJDEHKCIQKtlkkQNT
NQlHDJMHHDJKHDLKCQqrRDUBCD�HJKCBHI
JKNDwKHtkMONqrBRUIKNKRUKNDMBGCKQUKHJ
NRMBPRClqtKHDBHJDQHDKxQNqrKCDSXHIK
CBHRKCuD�PDKNDJQKD{MqrsQCtBHIKHDJKC
GKBqrRGCFrOQqrKHDAKCkMRRKCD�MNNCBHJKH
sMCKHDlJKCDJKCDRCQNRKDoQKJKCKQHNRQKIDQH
JKHDNqrHKKOlNKHDyOORMIpDPOKQPRDBHtOMCu

yOOKCJQHINDNqrMGGRKHDKNDMkDwlHHKCNRMIT
klCIKHDHQqrRDMOOKDJKCD~hWTAKCkMRRT
�CMtRQlHDCKqrRUKQRQIDQHDJKHDSMHJCMRu
�\f�b��a_ff_fDRCBJKORKDKCNRDUBCD{MqrT
kQRRMINNQRUBHIDKQHuDLK|lCDKCDNQqrDJKC
WlOQRQtDsQJkKRKpDkBNNRKDKCDUBKCNRDHlqr
MkD�lCIKHDQkDzKNqrXGRDKCNqrKQHKHp
BkDsQqrRQIKDyCPKQRKHDUBDKCOKJQIKHuDwQK
SMHJCMRNNQRUBHIDrXRRKDKCDNQqrDMPKCDMBqr
NqrKHtKHDtFHHKHpDNqrMGGRKDJKCD�MRDPQN
MPKHJNDJlqrDHBCDHKBHDjCMtRMHJKHu
}qrKCCKCND�MUQRmDn�HDAKCkMRRDMCPKQRKRKH
sQCDKGGQUQKHRKCuvDwMD|KCsBHJKCRDKN
HQqrRpDsKOqrKNDzKrKQkHQNDKCDHlqrDOVGRKT
RKmDykDolqrKHKHJKDCKQNRD}qrKCCKC
IOKQqrDsQKJKCDHMqrDAKCkMRRD�DJQKNkMO
�KJlqrDCKQHDxCQ|MRDQHDJQKD}tQGKCQKH�
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wQKD�MRNOQHtKD|KCNBqrRKDIKNRKCHDsQCtOQqrDMOT
OKNpDBkDJQKDWOXHKD|lHDLQOJBHINJQCKtRlCQH
�lHQqMDzNqrsQHJDHlqrDUBDJBCqrtCKBUKHu
}WTLQOJBHINxlOQRQtKCD�lkMHDLCBHHKCpDJKC
|lCDtBCUKkDUBkDJCQRRKHD�MODhMRKCDIKslCT
JKHDQNRpD|KCUQqrRKRKDNlIMCDMBGDNKQHKHDklCT
IKHNDMHIKtVHJQIRKHDrMOPKHD�CKQRMIpDMON
tOMCDsMCpDJMNNDJQKDwKPMRRKDBkDJQKDyPNqrMGT
GBHIDJKNDLQOJBHINCMRKNDNQqrDQHDJKHD{MqrT
kQRRMIDUQKrRuDwQKDPQNrKCQIKHDWlNQRQlHKH
UKQIRKHDHXkOQqrpDJMNNDKNDMBGD�KJKD}RQkkK
MHtlkkKHDtFHHRKuD}RVRURDJMNDWMCOMkKHR
JQKD�HJKCBHIDJKNDLQOJBHINIKNKRUKNDQHDKCNT
RKCDSKNBHIpDJQKDJKHDLQOJBHINCMRDJBCqrDKQT
HKHDnLKQCMRDLQOJBHIvDKCNKRUKHDkFqrRK¦
wKCDLKQCMRDrXRRKDHBCDHlqrDPKCMRKHJKD�BHtT
RQlHDBHJDtFHHRKDHQqrRDsQKDJKCDLQOJBHINCMR
MPNqrOQKNNKHJDVPKCD}RBHJKHRMGKOHDBHJ
SKrCxOXHKDKHRNqrKQJKHuDwQKNKD§lkxKRKHU
GQKOKDHKBDJKCDzKNMkRCKIQKCBHIDUBu
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wQKDyHRslCRDOMBRKRmD�KQHuD�QRD±±DUBD²³
}RQkkKHDRCMRDJKCDSMHJCMRDUsMCDUQKkOQqr
JKBROQqrDMBGDJMNDzKNqrXGRDKQHD�DHBCD}WDBHJ
zCVHḰEhWDrXRRKHDJMNDyHOQKIKHDMkDOQKPNT
RKHDMBGDJQKNKDoKQNKD|KCNKHtRuD�HJDMBqr

JKCDJMCMBGDGlOIKHJKDyHRCMIDJKCD~hẂLwWT
�CMtRQlHpDKNDMHDJQKD�KIQKCBHIDUBCVqtUBT
sKQNKHpDJMkQRDJQKNKDKQHKDHKBKDhlCOMIK
MBNMCPKQRKRpDJQKDJKHDLQOJBHINCMRDKCrXORp
MPKCDJKNNKHDABNMkkKHNKRUBHIDXHJKCRp
NqrKQRKCRKDkQRDµµD{KQHTDUBD¶³D�MT}RQkkKH
PKQDKQHKCDEHRrMORBHIuD�HDJKCDUsKQRKHDSKT
NBHIDQHDUsKQDolqrKHDsQCJDMONlDVPKCDJKH
KCsXrHRKHDLKQCMRDlrHKDEHRNqrKQJBHINT
§lkxKRKHUKHDPKGBHJKHu
wlqrDJQKD�KrCrKQRDJKCDLKQCMRNTLKGVCT
slCRKCDQNRDXBNNKCNRDtHMxxuD}QHJDMOOKD·̧
SMHJCXRKDMHsKNKHJpDNlDsXCKDJMND�KNBORMR
slrODµ³DUBDµ¶uDwQKNpDsKQODUBDJKHDµ±D}QRUKH
|lHD}hWDBHJD�wWDMBqrD�VCIDoQKJKkMHH
|lHDJKHDzCVHKHT�HMPrXHIQIKHDgBHJDJKC
}RMCtKHD}qrBOKiDBHJDJQKDxMCRKQOlNKD�KIQHM
oKCRrkVOOKCDtlkkKHuD�HJDJQKDECGMrCBHI
UKQIRmDENDNQHJDHQKDMOOKD�XRKDJMu
oMNDMOOKCJQHINDNqrlHDIKNMIRDsKCJKH
tMHHmDSKRUROQqrDIKrRDKNDHBCDJMCBkpDsMN
JKCDSMHJCMRDJKkDLMNKOPQKRKCD}RQkkPVCT
IKCDQkDyPNRQkkBHINPVqrOKQHDKkxGKrOKH
sQCJuDwKHHDJMNDhQKCT�VHGRKOT�KrCDsQCJ
kQRD}QqrKCrKQRD|KCxMNNRuDwKCD�CHKHIMHIDQNR
JMkQRDBH|KCkKQJPMCuDENDsXCKDPKCKQRNDJMN
|QKCRKDhlOtNBCRKQODUBkDLQOJBHINCMRDHMqr

²̧ ³̧pD²̧¹¹DBHJD²̧¹ºuDnoMNDrMRDJMNDhlOt
PQNrKCDUBkDLQOJBHINCMRDIKNMIR¦vpDKCQHHKCT
RKDzCVHKHTSMHJCXRQHD�OlCKHqKDLCKHUQtlGKC
JQKDCKqrRKD�MRNrXOGRKDHBCDUBDIKCHmDnwCKQT
kMOD�Muv
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zKHMBDJKNrMOPDslOORKD~hWTSMHJCMRDWMNT
qMOD�¿GDKQHKD�VqtsKQNBHIDPKOQKPRDkMqrKHm
nwMNDhlOtDrMRDIKUKQIRpDJMNNDKNDKrKCDJKk
LQOJBHINCMRDMONDJKkDSMHJCMRD|KCRCMBRuDEQT
HKDyPNRQkkBHIDPCXqrRKDMONlDJQKDLKNRXRQT
IBHIDJKND}RMRBNDÀBluvDEQHKDhKCXHJKCBHI
JKCDABNMkkKHNKRUBHIDJKND¹²TtFxGQIKH
zCKkQBkNpDJKCDNKOPNRD}WDBHJDzCVHKDlGGKH
IKIKHVPKCDNRVHJKHpDsVCJKDJMkQRD|KCBHT
kFIOQqrRuDEQHDwQOKkkMuDyONDtOKQHKD§lCCKtT
RBCDPCMqrRKDJQKD~hWDQkkKCrQHDMkDEHJK
QrCKHDyHRCMIDJBCqrpDJMNNDQkDHKBKHDLKQCMRp
NlOORKDKCDJKHD�CHKHIMHIDVPKCOKPKHpDKOG
NRMRRDUKrHD�QRIOQKJKCDNXNNKHuD{KPKHDSKrT
CKCHpDzKsKCtNqrMGRKHpDoQCRNqrMGRN|KCPXHT

JKHpD}qrBOCMRNxCXNQJQKHpDzKkKQHJKHDBHJ
SMHJKNtQCqrKHDMBqrDHlqrDKQHDhKCRCKRKC
JKCD}qrBOOKQRBHIKHu
{QqrRDkKrCDJMPKQDsXCKHDhKCRCKRKCDJKC
WMCRKQKHpDJQKDrKBRKDHlqrDQkDLQOJBHINCMR
NQHJuDwKCDLKQCMRDsXCKDMPKCDMOOKNDMHJKCKDMON
KHRxlOQRQNQKCRpDtCQRQNQKCRKD�QRRKTSQHtNuDwMT
JBCqrpDJMNNDJQKD�KIQKCBHIDNKOPNRDJQKD§lkT
xKRKHUDPKtXkKpDsVCJKDLQOJBHIDQkDLMNKOT
PQKRDKCNRDCKqrRDnUBkD}xQKOPMOODJKCDWlOQRQtvp
NMIRKD}WT�CMtRQlHNqrKGQHD�QCQMkDSlqrKCu
SKQqrRDU¿HQNqrDkKCtRKDNQKDUBJKkDMHmDnoKC
sKQNNpD|QKOOKQqrRDQNRD�MDQCIKHJsMHHDsQKJKC
KQHD}lUQMOJKkltCMRDLQOJBHINJQCKtRlCuD�MO
NqrMBKHpDsQKDJQKD�MRNCKqrRKDJQKNKD�MqrR
JMHHDGQHJKRuvDwMNDOQKNND�KIQKCBHINCXRQH
zNqrsQHJDHQqrRDMBGDNQqrDNQRUKHmDnENDIKrR
HQqrRDBkDkKQHKDWKCNlHvpDsQKJKCrlORKDNQK
kKrCGMqrDBHJD|KCNxCMqrmDnwQKDzKNMkRCKT
IQKCBHIDKHRNqrKQJKRpDMPKCDNQKDsQCJDNQqr
HQqrRDKQHGMqrDVPKCDJQKDEkxGKrOBHIDJKN
LKQCMRKNDrQHsKINKRUKHuv
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wKCDSMHJCMRDrMRDIKNRKCHDKQHKD§VCT
UBHINThlCOMIKDUBkD�KIQlHMOUKHRCBk
JKND}qrsKQUKCQNqrKHDAKHRCBkNDGVC
EOKtRClHQtDBHJD�QtClRKqrHQtDg~}E�i
QHD�BRRKHUDMHDJQKD|lCPKCMRKHJK
§lkkQNNQlHDUBCVqtIKsQKNKHuDwQK
�KIQKCBHIDslOORKDJlCRDKQHKD�QOOQlH
�CMHtKHDxClD�MrCDNxMCKHuDwKCDSMHJT
CMRDNqrQqtRKDJQKDhlCOMIKDMBGDyHRCMI
JKCD�wWDkQRDtOMCKkD�KrCDUBCVqtDMH
JQKDLQOJBHINTpD§BORBCTDBHJD}xlCRtlkT
kQNNQlHuDABJKkDkBNNDJQKDhlOtNsQCRT
NqrMGRNTDBHJDzKNBHJrKQRNtlkkQNNQT
lHDKQHKHD�QRPKCQqrRDKCNRMRRKHuDwQK
�KIQKCBHIDslOORKDJKkD~}E�DGVC
²̧¹jDPQND²̧²²DQHNIKNMkRDMqrRD�QOOQlT
HKHDUBtlkkKHDOMNNKHuD�QRDJKCD�KT
JBtRQlHDJKCDLKQRCXIKD|lHD�XrCOQqr
JCKQDMBGDUsKQD�QOOQlHKHD�CMHtKHDrXRT
RKDJMND~}E�DOMBRDhlCOMIKDKQHKHDrlT
rKHD}xMCPKQRCMIDOKQNRKHDNlOOKHuDzKT
IKHDJQKD§VCUBHIDrMRRKHDNQqrDQk
SMHJCMRD}hWDBHJD}WDMBNIKNxClqrKHu
wQKD§VCUBHIDtFHHKDUBkDoKIUBIDJKN
~}E�DGVrCKHuDZ[\ü]
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EQHKD�KrCrKQRDJKCDLMNKOPQKRKCDSMHJT
CMRNGCMtRQlHKHDPKICVNNRDKQHKDWCXUQNQKT
CBHIDJKNDtMHRlHMOKHDwKHtkMONqrBRT
UKNuDEQHKHD{QqrRKQHRCKRKHNMHRCMIDrMR
JMNDWMCOMkKHRDIKNRKCHDPKQDKCNRKCDSKT
NBHIDKQHKCD�HJKCBHIDJKNDwKHtkMOT
BHJDsKQkMRNqrBRUIKNKRUKNDgwsziDMPT
IKOKrHRuDwKHDyHRCMIDMBGD{QqrRKQHRCKT
RKHDNRKOORKDQkDSMHJCMRD�CMtRQlHNNxCKT
qrKCD�MRRrQMNDsXBxROQDgyOONqrsQOiD|lH
zSẂzT�uDwQKDzKNKRUKNXHJKCBHIDrFrOK
JKHDwKHtkMONqrBRUDMBNtDJKCD}qrBRU
sVCJKDnGCKQsQOOQIvDsKCJKHDBHJDnMOOKN
kFIOQqrDNKQHvuDEQHKD�QHJKCrKQRDJKC
zCVHKH́EhWDBHRKCNRVRURKDJKHDyHRCMI
IKIKHDJQKDhlCOMIKuD§CQRQNQKCRDsBCJKDJMT
PKQDMBqrpDJMNNDKNDtKQHKDhKCHKrkOMNT
NBHIDkKrCDIMPuDyBqrDKQHD}WTEQHUKOT
NxCKqrKCD|lRQKCRKDGVCDJKHDyHRCMIu
}hWDBHJD�wWDsMCKHDrQHIKIKHDIKT
NqrOlNNKHDGVCDEQHRCKRKHuDSMBRDKQHKk
�wWT}xCKqrKCDQNRDPQNrKCDCKqrROQqrD|QKT
OKNDBHNQqrKCuDENDPCMBqrKDUBJKkDKQH
�QRKQHMHJKCDUsQNqrKHDLKrFCJKHDBHJ
EQIKHRVkKCHuDwQKDwKHtkMOxGOKIKDNlOOK

PKCMRKHDBHJDHQqrRDnPOlqtQKCKHvpDKCT
IXHURKDKQHKD}hWT}xCKqrKCQHuD�kD�MrT
kKHDJKND�FIOQqrKHDNKQDMBGICBHJD|QKOKC
zKNxCXqrKDKQHQIKNDKCCKQqrRDslCJKHuDEN
IKrKDUsMCDBkDKQHKDSlqtKCBHIDJKN
wKHtkMONqrBRUKNpDNMIRKDKQHDhKCRCKRKC
JKCD�KrCrKQRDJKCDzCVHKH́EhWT�CMtRQT
lHuDoQqrRQIDNKQD�KJlqrpDJMNNDKQHKDLKOKT
PBHID|lHDwlCGtKCHKHDkFIOQqrDsQCJu
wQKD~hẂLwWDOlPRKDJQKDhlCOMIKDMONDMBNT
IKslIKHuDwKCDSMHJCMRDPKNqrOlNNDEQHT
RCKRKHDQHDJKCD�lOIKDkQRDº³m¹̧D}RQkkKH
PKQDJCKQDEHRrMORBHIKHu
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wQKDHKBKDhlCOMIKDsQOODQkDwszDKxxOQT
UQRDGKNROKIKHpDJMNND§BORBCJKHtkXOKC
nJKHtkMO|KCRCXIOQqrvDBHJDMHIKkKNT
NKHDIKHBRURDsKCJKHDtFHHKHuD}QKDNlOOKH
HMqrDJKHDLKJVCGHQNNKHDJKNDrKBRQIKH
SKPKHNDBHJDolrHKHNDGVCDPQNrKCQIK
lJKCDxMNNKHJKDHKBKDAsKqtKD|KCXHJKCR
sKCJKHDtFHHKHuDwMPKQDkVNNKDQrCDoKCR
PKCVqtNQqrRQIRDsKCJKHuD�HDKCNRKCDSKT
NBHIDNxCMqrDNQqrDJMNDWMCOMkKHRDUBT

JKkDIKIKHDKQHKHDwKRMQOMHRCMIDJKC
zSẂzT�DMBNpDJKCDKQHKDMHIKkKNNKHK
BHJDUKQRIKkXNNKD�kHBRUBHID|lHD§BOT
RBCJKHtkXOKCHDHBCDJMHHDKCkFIOQqrKH
slOORKpDsKHHDJQKNKDJKCKHD�lCRPKNRMHJ
HQqrRDIKGXrCJKRuDWCXUQNQKCRDsKCJKHDNlOT
OKHDQkDzKNKRUDGKCHKCDJQKDLKNRQkkBHT
IKHDUBDJKHD}qrBRUNRBGKHDGVCD§BORBCT
JKHtkXOKCuD�HRKCNqrQKJKHDsQCJDJMPKQ
UsQNqrKHDtMHRlHMODNqrVRUKHNsKCRKH
NlsQKDtlkkBHMODNqrVRUKHNsKCRKH
lJKCDKCrMORKHNsKCRKHD§BORBCJKHtkXT
OKCHuD§lkkBHMOKD§BORBCJKHtkXOKC
tFHHKHDzKkKQHJKHDQHDAlHKHxOXHKH
MBNNqrKQJKHDBHJDPKUKQqrHKHu
§MHRlHMOKD§BORBCJKHtkXOKCDsKCJKH
|lkD�KIQKCBHINCMRDQHDJMNDtMHRlHMOK
�H|KHRMCDMBGIKHlkkKHuD�kDzKNKRU
GKNRIKrMORKHDsKCJKHDNlOODHKBpDJMNNDKQT
HKDNlOqrKDyBGHMrkKDHBCDkQRDEQH|KCT
NRXHJHQNDJKCDEQIKHRVkKCNqrMGRDKCGlOT
IKHDtMHHuDwQKNDKHRNxCQqrRDIKkXNNDhlCT
OMIKDJKCDrKBRQIKHDWCMxQNuDyHDKQHKCDEHRT
KQIHBHINkFIOQqrtKQRDsQCJDQHJKNDGKNRIKT
rMORKHuDZ[\ü]
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