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�5=E59HIJKOLGfHTUfMFKFgRUIUYPPfVFYIHh^FNOURPTLXKfUfOL]FhRHXNOLTKPTH��ISijjFTKPfRU\OLhUKMVRPQPRFUhgU9

kPQUNURPQLRPFUVRUfjUOQPOUfLRPSUhlFQRMgPGUhOL^FRP\�mRLVKUSWF\VKLKJFUhlSVRFRMNOPRnPNMNUIH]FRPSKOFgQFO9

RMgPGUhOL^FRP\fHIJKOLGfHTUfU\QFkPnPRVTU\fPGHLIPGLnPP�?LVVQUKOFRMjPGP]FVTPFUVRUfMokUVKUPRVKfLPRFkUVKLKTP

QFKUkUfUhlFQRUYUVTLRPOUfLRPS�

��������

�LPhUIFFOLVNOUVKOLRFRRMQQFKUkUQHIJKOLGfHTUfMgPV9
VIFkUfLRP\�pq��SfISFKVSNUIH]FRPFLTHVKP]FVTPgPGUhOL^F9
RP\NIUVTUYU VIUShPUIUYP]FVTPgKTLRF\�rUVTUIJTHfkLR9
RUQVIH]LFUKUhOL^LFKVSVOFGPVVIFkHFQMgKTLRF\oiKUKVNU9
VUh VIFkHFK V]PKLKJ OLGRUfPkRUVKJX KUQUYOLjPP �UK YOF]�
τοµη ′ s VF]FRPFoγρα′ϕω sNPVLKJ��rUiKUQHHQFVKRU VOLfRP9
fLKJpq�VkOHYPQPKUQUYOLjP]FVTPQPQFKUkLQP�

mTUQNJXKFORU\OFRKYFRUfVTU\PQLYRPKRU9OFGURLRVRU\
KUQUYOLjPPH^F V ��a�9g YUkUfRLH]PIPVJNUIH]LKJNUVIU\9
RUFPGUhOL^FRPFo]KUfVUfUTHNRUVKPkLFKUhlFQRUFoKOFgQFO9
RUFNOFkVKLfIFRPFPkPLYRUVKP]FVTHXPRjUOQLnPXfMVUTUYU
TL]FVKfL�rFOF]PVIPQUVRUfRMFNOFPQHWFVKfL KOFgQFORUYU
VTLRPOUfLRPSNFOFkkfHQFORMQ7
• NUIH]FRPFhUIFFNUIRU\PRjUOQLnPPUhUhlFTKFPVVIFkU9

fLRPSt
• NUVKOUFRPFNOPNUVIFkHXWF\UhOLhUKTFNOUPGfUIJRUUOP9

FRKPOUfLRRMgVF]FRP\UhlFTKLt

• VUGkLRPFRLYISkRMgUhlFQRMgOFTURVKOHTnP\UhlFTKLt
• gOLRFRPF KOFgQFORUYUnPjOUfUYUQLVVPfLo VUkFO^LWFYU

PRjUOQLnPXUhUhlFTKFo V fUGQU^RUVKJXNUVIFkHXWF\
UhOLhUKTPPLRLIPGL�
	IFkVKfPFQNFOF]PVIFRRUYUSfISFKVSHfFIP]FRPFkPLYRUV9

KP]FVTU\PRjUOQLKPfRUVKPoNUfMuFRPFRLkF^RUVKPkPLYRUV9
KPTPoHkUhVKfUNUIH]FRPSPRjUOQLnPPoNUKFRnPLIJRUFHQFRJ9
uFRPF]PVILkPLYRUVKP]FVTPgUuPhUT�	IFkHFK VTLGLKJo ]KU
fMuFNFOF]PVIFRRMFNOFPQHWFVKfLZ�5����5[UKRUVSKVSTU
fVFQfPkLQfPGHLIPGLnPP7TLTT
�P�?�oKLTPTpq��

�G9GLKOHkRUVKF\NUIH]FRPSPUhOLhUKTPhUIJuPgQLVVP9
fUfkLRRMgfOF^PQF ZOFLIJRUYU fOFQFRP[ HIJKOLGfHTUfMF
KOFgQFORMF KFgRUIUYPP VKLIPuPOUTU fRFkOSKJVS KUIJTU V
RL]LIL����9gYUkUfv�w�pq�PQFFKhFVVNUORUFNOFPQHWFVKfU
NFOFkIH]FfMQPQFKUkLQPfNILRFhFGUNLVRUVKPPQUhPIJRUV9
KP��L^FV�59KFgRUIUYPSQPNOPhUOMpq�QUYHKhMKJNUOKL9
KPfRMQPv�w�
OUQFKUYUoVHWFVKfHXKQFKUkPTPoNUGfUISXWPF
VKOUPKJ �59PGUhOL^FRPF hMVKOFF ZOFLIJRUYU fOFQFRP[ v�w�
rUIH]LXKOLVNOUVKOLRFRPFf�5PKFgRUIUYPPoNOPVHWPFKUIJ9
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TUHIJKOLGfHTUfU\kPLYRUVKPTFv�w9v�w7nfFKUfUFkUNIFOUfVTUF
TLOKPOUfLRPFTOUfUKUTLoiILVKUYOLjPSPNO�m�59pq�VUgOL9
RSXKVSkPLYRUVKP]FVTPGRL]PQMFLOKFjLTKM v�w�
OUQFKUYUo
HIJKOLGfHTUfUFUhUOHkUfLRPFUKIP]LFKVSRFfMVUTU\VKUPQU9
VKJXsVLQLSVUfOFQFRRLSHIJKOLGfHTUfLSVPVKFQLUhU\kFKVS
NOPQFORUfBOLGkFuFfIFo]FQNOUVKF\uP\�?9KUQUYOLj�

rOF^kF]FQUNPVMfLKJUVRUfRMFNOPRnPNMNUVKOUFRPS
VPVKFQKOFgQFORUYUpq��A)F��h(�PUKQF]LKJNOFPQHWFVKfLP
RFkUVKLKTPTL^kUYUOFuFRPSonFIFVUUhOLGRUUGRLTUQPKJVS V
UkRUQFORMQPkfHQFORMQpq��A)F��h/oQ��
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rFOfMFHIJKOLGfHTUfMFkPLYRUVKP]FVTPFNOPhUOMhMIP
UkRUQFORMQP�xRPNUSfPIPVJFWFf��9FYUkMNOUuIUYUfFTL�
�LK]PTKLTUYUNOPhUOLPQFINIUVTP\NJFGUTFOLQP]FVTP\iIF9
QFRK�rOPIU^PfkLK]PTTKFIHNLnPFRKLoQU^RUhMIUNUIH9
]PKJPRjUOQLnPXUVIUSgKTLRF\fGURFfPGHLIPGLnPPNURL9
NOLfIFRPXPGIH]FRPSkLK]PTL��LTU\OF^PQRLGMfLFKVS�9OF9
^PQUQ�UKLRYI�!,$"� +<���?FGHIJKLKPVVIFkUfLRPS��9IPRPS�
UKUhOL^LFKVSRL iTOLRFUVnPIIUYOLjL �A)F�� h/���L^FKLTPF
NOUVKMF YOLjPTPkLfLIP fL^RMFkPLYRUVKP]FVTPF VfFkFRPS
v��w��9OF^PQfNFOfMFhMINOPQFRFRf���aYUkH
LOIUQ�HV9
VPTUQNOPPVVIFkUfLRPPUNHgUIFfMgUhOLGUfLRP\f]FOFNFv��wo
v��w�	F\]LViKUKOF^PQSfISFKVSRFGLQFRPQMQPRVKOHQFRKUQ
fUjKLIJQUIUYPPv��w�

mTURnF>�9gYUkUfNOUuIUYUfFTLfTURVKOHTnPXkLK]PTL
hMIUfRFVFRUfL^RUFPGQFRFRPFv��w9v��w�xkRUiIFQFRKRM\kLK9
]PTGLTOFNPIPRLfLIHoKFNFOJFYUQU^RUhMIUNUfUOL]PfLKJ
PIPTL]LKJfNOFkFILgUNOFkFIFRRUYUHYILVNUQUWJXiIFTK9
OUkfPYLKFIS�rFOfMQNOPhUOUQKLTUYUKPNLhMIZ1�<����[
�Z;��,���8�<�2!";(� �,�[oyFOQLRPS��mOLWFRPFkLK]PTLNOU9
PVgUkPIUfRHKOPTLQFOMo GLNUIRFRRU\^PkTUVKJX�mOLWLX9
WP\VSkLK]PTNUIH]LIPRjUOQLnPXVNUQUWJXNUVIFkUfLKFIJ9
RUNFOFQFWLXWPgVSfFFOUUhOLGRUOLVgUkSWPgVSIH]F\��VIP
NUIH]FRRMFigU9VPYRLIMUKUhOLGPKJRLiTOLRFQURPKUOLffPkF
SOTUVKRMgUKQFKUToKUQU^RUNUIH]PKJkfHQFORUFPGUhOL^F9
RPFKTLRF\NLnPFRKLoRLgUkSWPgVSfUkRU\NIUVTUVKP�A)F��hQ��
�LTNUSfPIVS49OF^PQ�UKLRYI�3&�*' �����oTUKUOM\NUGfUIS9
FKfOL]HfPkFKJRL iTOLRFkfHQFORM\VOFGPVVIFkHFQMgKTL9
RF\��LNOUKS^FRPPkFVSKPIFKP\URSfISFKVSUkRPQPGRLPhU9
IFFPVNUIJGHFQMgfHIJKOLGfHTUfU\QFkPnPRVTU\kPLYRUVKP9
TF�


RLVKUSWFQHfOFQFRPTURVKOHTnPSkLK]PTUfkISkfHQFO9
RUYUpq�GRL]PKFIJRUHVUfFOuFRVKfUfLRL v��w�mQFVKUNFOF9
kfPYLXWFYUVSUkRUiIFQFRKRUYUkLK]PTLNOPQFRSXKQRUYUiIF9
QFRKRMFkLK]PTPVKLTRLGMfLFQMQiIFTKOURRMQVTLRPOUfL9
RPFQ��gfRFkOFRPFNOPfFIUTHIH]uFRPXPGUhOL^FRP\POLV9
uPOFRPX PVNUIJGUfLRPS HIJKOLGfHTUfMg KFgRUIUYP\ f
QFkPnPRF v��w��LTU\kLK]PTVUVKUPKPGRFVTUIJTPgkFVSKTUf
PIPVUKFRNJFGUTFOLQP]FVTPgiIFQFRKUfoUhOLGHXWPgOFuFK9
THtNOPiKUQTL^kM\PGiIFQFRKUfQU^FKOLhUKLKJRLPGIH]F9
RPFPNOPFQo L HNOLfIFRPFUVHWFVKfISFKVSNUkL]F\ iIFTKOP9
]FVTPgPQNHIJVUfRLOLGRMFiIFQFRKMOFuFKTPVVUUKfFKVKfH9
XWPQPGLkFO^TLQP�

�L iKUQNOPRnPNF OLhUKLFK hUIJuPRVKfU VUfOFQFRRMg
HIJKOLGfHTUfMgNOPhUOUf�xVRUfRMFKPNMNOPQFRSFQMgkLK9
]PTUfsIPRF\RM\oTURfFTVRM\oQPTOUTURfFTVRM\oVFTKUORM\
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jLGPOUfLRRM\sOFLIPGHXKOLGIP]RMFfLOPLRKMiIFTKOURRU9
YUVTLRPOUfLRPS�
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�VIPQU^RUofOLWLSkLK]PTPIPNUIJGHSVJOFuFKTU\oNF9
OFQFWLKJIH]fNOFkFILgUkRU\NIUVTUVKPo KUNU]FQHhMRF
VkFILKJ KU^F VLQUFfNFONFRkPTHISORUQRLNOLfIFRPP_zKU
hMIU VkFILRURLOHhF^F����9gP ����9g YY�PUGRLQFRUfLIU
OU^kFRPF�59pq� v�Ew�rOPiKUQOLGOLhUK]PTPHIJKOLGfHTU9
fMgNOPhUOUf VKUITRHIPVJ VU GRL]PKFIJRMQPKFgRP]FVTPQP
KOHkRUVKSQP�

rFOfU\NOUhIFQU\UTLGLIVSQLIM\KFQNUhRUfIFRPSKOFg9
QFORU\PRjUOQLnPP��VIP]LVKUKLTLkOUfoVTUKUOU\OLhUKL9
FKVTLRFOfm9OF^PQFoVUVKLfISFKoRLNOPQFOoB�TLkO=VoKURL
UkPRTLkOkISNUIH]FRPSPGUhOL^FRPS VIUSKTLRF\ GLKOL]P9
fLFKVS��QV�rOPKOFgQFORUQVTLRPOUfLRPPkISNUIH]FRPS
PGUhOL^FRP\B�KLTPgVIUFfKOFhHFKVSRFQFRFF�V�	KUIJhUIJ9
uLSkIPKFIJRUVKJNUIH]FRPSPRjUOQLnPPVFOJFGRUUYOLRP]P9
ILOLVNOUVKOLRFRRUVKJKFgRUIUYPP�

rUfMuFRPFKFQNLkUVKPYLFKVSHQFRJuFRPFQUhILVKPVTL9
RPOUfLRPSPPVNUIJGUfLRPFQQRUYUIH]FfUYU VTLRPOUfLRPS
v�Bw��U^RUkUVKPYRHKJ]LVKUKMUhRUfIFRPS�����B�UhlFQ=Vo
RUKUIJTUkISRFhUIJuU\UhILVKPUhGUOLPIPVUNOFkFIFRRM9
QPNUKFOSQPfTL]FVKfFPGUhOL^FRPS�rOPkUVKP^FRPPVKUIJ
fMVUTUYU KFQNLNOPRSKU YUfUOPKJ U E59fPGHLIPGLnPP v�>wo
NUVTUIJTHTKOFQNOPfM]RMQNOUVKOLRVKfFRRMQTUUOkPRLKLQ
kUhLfISFKVS]FKfFOKLSsfOFQS�

mKUOLSNOUhIFQLVfSGLRLVHVIU^RFRPFQTURVKOHTnPPkLK9
]PTL v�Bw9v��w�xVUhFRRUVKPTURVKOHTnPP GLfPVSKUK VNUVUhL
NUIH]FRPSPGUhOL^FRP\�
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�U^FKPVNUIJGUfLKJVSIXhU\UhM]RM\kLK]PTkfHQFORU9
YUVTLRPOUfLRPS�mOL]NFOFkfPYLFKFYUfRLNOLfIFRPPoNFONFR9
kPTHISORUQNIUVTUVKP VTLRPOUfLRPS v�Bw� �LTPQUhOLGUQo
iIFTKOURRUFVTLRPOUfLRPFNOUPGfUkPKVSTL^kM\OLGfRUfU\
NIUVTUVKP�mOFGHIJKLKFNUIH]LFKVSNUVIFkUfLKFIJRUVKJkfH9
QFORMgPGUhOL^FRP\oUgfLKMfLXWPgRFTUKUOM\UhlFQPVVIF9
kHFQU\UhILVKP�rUIH]FRRMFkLRRMFQUYHKhMKJPVNUIJGUfL9
RMkIS]LVKP]RUYUfUVVKLRUfIFRPSPRjUOQLnPPUKOFgQFORUQ
UhlFTKF��LNOPQFOoQU^RUVkFILKJUhlFQRHXOFTURVKOHTnPX
PIPfMkFIPKJVOFGMfNOUPGfUIJRMgNIUVTUVKSgv�>w�

i'F:')9F:('7NOUVKUKLOFLIPGLnPPoKLTTLTRFKOFhHFKVS
LNNLOLKRMgPGQFRFRP\fNOPhUOFo KUIJTUNOUYOLQQRMFUN9
nPP�

&<1'F:/:*)7QFkIFRRM\KFQNUhGUOLoRFNOPQFRPQM\NOP
PVVIFkUfLRPPNUkfP^RMgVKOHTKHOoRLNOPQFOVFOknLtUNFOL9
KUOUGLfPVPQUVKJ�

?H]RU\VNUVUhKOFhHFKOLfRUQFORUYUNFOFQFWFRPSkLK]P9
TL��LNOLTKPTFkUVKP]J iKUYUU]FRJ KOHkRUoNUiKUQHOFYH9
ISORURLhIXkLXKVSYFUQFKOP]FVTPFPVTL^FRPS��IShUOJhMV
PVTL^FRPSQPNOPQFRSXKZTUOOFISnPURRHXVuPfTH[NUVIFkU9
fLKFIJRMgTLkOUfoLRLIUYP]RHXKFgRUIUYPPVIF^FRPSGLVNFTI9
uHQUQf igUTLOkPUYOLjPP v�w��OHYPQVNUVUhUQHVKOLRFRPS
YFUQFKOP]FVTPgPVTL^FRP\ VIH^PKPVNUIJGUfLRPFkUNUIRP9
KFIJRU\QFgLRP]FVTU\o LTHVKP]FVTU\oUNKP]FVTU\PIP iIFTK9
OUQLYRPKRU\VPVKFQMNUGPnPURPOUfLRPSkLK]PTLoLfKUQLKP9
]FVTPUNOFkFISXWF\TUUOkPRLKMkLK]PTLfNOUnFVVFNFOFQF9
WFRPSv�aw�
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�LK]PTPiKUYUKPNLIFYTUUKIP]PKJNUfRFuRFQHfPkH7RL
RPgPQFFKVShHjFORLSTLQFOL V^PkTUVKJXo fRHKOPTUKUOU\
NOPNUQUWPQFgLRP]FVTUYUNOPfUkLNFOFQFWLFKVSQRUYUiIF9
QFRKRLSOFuFKTL�A)F��K/��mGLfPVPQUVKPUKKPNLiIFTKOURRU\
VTLRPOHXWF\OFuFKTPPQFgLRP]FVTUYUNOPfUkL�UhFVNF]PfL9
XWFYUIPRF\RUFPIPHYIUfUFNFOFQFWFRPF�NUIH]LXKVSOLG9
IP]RMFjUOQLKMKOFgQFORUYUVTLRPOUfLRPSv��w7IPRF\RU9VFT9
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KUORM\o TURfFTVRU9VFTKUORM\oQPTOUTURfFTVRU9VFTKUORM\o
VFTKUORU9VFTKUORM\PkO�

i'F:')9F:(/7 KFQN UhRUfIFRPS UhlFQRU\ PRjUOQLnPP
fMuFo]FQNOPOH]RUQVTLRPOUfLRPPtNOPRnPNPLIJRUhUIFF
fMVUTLSKU]RUVKJNUGPnPURPOUfLRPSPVRP^FRPFYFUQFKOP]FV9
TPgPVTL^FRP\v��w�

&<1'F:/:*)7 KFQNVTLRPOUfLRPSRFkUVKLKU]RUfMVUTkIS
PVVIFkUfLRPSNUkfP^RMgVKOHTKHOoTUYkLKOFhHFKVShUIJuLS
GURLUhGUOL �f]LVKRUVKPfTLOkPUIUYPP�tRLIP]PFZQFOKfU\
GURM[RLQLIMgYIHhPRLgPG9GLOFfFOhFOLnPURRMgNFOFUKOL9
^FRP\fTUONHVFkLK]PTLoGLNUIRFRRUYULTHVKP]FVTU\^PkTU9
VKJX�

xhWPQRFkUVKLKTUQOH]RUYUP iIFTKOURRU9QFgLRP]FVTU9
YUVNUVUhUfSfISFKVSKUo]KUTL]FVKfUPGUhOL^FRPSfVF]FRPSg
NUKOFKJF\TUUOkPRLKFRP^Fo]FQfNIUVTUVKP iIFTKOURRUYU
VTLRPOUfLRPSkLK]PTL��RjUOQLnPSNU KOFKJF\TUUOkPRLKF
NUVKHNLFKfNOUnFVVFQFgLRP]FVTUYUVTLRPOUfLRPSPIPNFOF9
QFWFRPSkLK]PTLfRLNOLfIFRPPoNFONFRkPTHISORUQPIPIF9
^LWFQNUkRFTUKUOMQHYIUQTNIUVTUVKPiIFTKOURRUYUVTL9
RPOUfLRPS�rOP kfHQFORUQ VTLRPOUfLRPPjUTHVPOUfTLNU
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RUQHhIUTHPG9GL KFgRP]FVTUYUUYOLRP]FRPSRL TUIP]FVKfU
TLhFIF\f^YHKF v�Ew9v�awt fUGQU^RUVKJHgHkuFRPSNOUVKOLR9
VKfFRRU\PTURKOLVKRU\OLGOFuLXWF\VNUVUhRUVKPNOPVTL9
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mGLPQUVfSGJQF^kHfMhUOUQVgFQMiRFOYUUhFVNF]FRPS�p
PFYUjHRTnPURLIJRU\RLYOHGTU\RFPQFFKUkRUGRL]RUYUUNP9
VLRPS�	HWFVKfHXKkfFNOP]PRM GLQFRMhLKLOF\RUYUNPKL9
RPSfNUIJGHhFVNOUfUkRU\NFOFkL]PiRFOYPP��rz�PIPNOF9
UhOLGUfLRPS VUhVKfFRRU\ iRFOYPP KFIL hPUIUYP]FVTUYU
UhlFTKL �kLIFF s NOFUhOLGUfLKFIP iRFOYPP VNFnPjP]FVTPg
PVKU]RPTUforz	��7 L�RFUhgUkPQUVKJ HQFRJuFRPS YLhLOP9
KUf�pth� RFUhgUkPQUVKJ HfFIP]FRPS FYUjHRTnPURLIJRU\
RLYOHGTP�mVfSGPViKPQhMIUNOFkIU^FRUOLVVQUKOFKJVIF9
kHXWPFLVNFTKM7 iRFOYUNUKOFhIFRPF VUfOFQFRRMg�poUVU9
hFRRUVKP GLQFRMRFNFOFGLOS^LFQMgPVKU]RPTUfNPKLRPSRL
NFOFGLOS^LFQMFt kUNHVKPQMFQLVVUYLhLOPKRMF gLOLTKFOPV9

KPTP�poUYOLRP]PfLXWPFOLGQFOMNOPFQRMgQUkHIF\NOF9
UhOLGUfLRPSiRFOYPPtNOPUOPKFKRMFGRL]FRPSYIHhPRMPQN9
ILRKLnPPHVKOU\VKfo RLTILkMfLXWPFUYOLRP]FRPSRL�rzt
kUVKPYRHKMFGRL]FRPSHkFIJRU\fMgUkRU\QUWRUVKPPijjFT9
KPfRUVKP�rzorz	�POLkPUPGUKUNRMgPVKU]RPTUf�	OFkP
VNUVUhUf�rzOLVVQUKOFRMNOPRnPNMPRkHTKPfRU\PIPFQ9
TUVKRU\ VfSGPo NOFUhOLGUfLRPS iRFOYPPQPTOUfUIRUfUYUo
PRjOLTOLVRUYU PIP HIJKOLGfHTUfUYU PGIH]FRP\� 	OFkP
rz	�7NOFUhOLGUfLKFIPTPRFKP]FVTU\oKFOQUiIFTKOP]FVTU\
iRFOYP\oPGIH]FRP\fPkPQUYUPPRjOLTOLVRUYUkPLNLGURUfo
NUKFRnPLIUf�xohPUKUNIPfRMFS]F\TP��LRRMFVNUVUhMOLV9
VQUKOFRMRLNOPQFOFKFgPVVIFkUfLKFIJVTPgQLKFOPLIUfoTU9
KUOMFNUGPnPURPOUfLIPVJkISNOPQFRFRPSfhPUIUYP]FVTUQ
UhlFTKF ��x��


