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HIJKJLMNKIIOPJNMQPRPIJNPMQSMOQPTPIUPVQWXYZ[OMNQWXOPYMUMVRLM\PQKIPIPZRMNSIJKULJS]MI^PTPJSRK�_NSZMYMQW

NM\[ULJKJWPRJSOS\K`SSTMPOMJNS]MI^SXSaS\S]MI^SXRKNKOMJNPZYZ[XIUPVQPVOPYMUS�_PU[]MQW[IUPZSbIP\YKQSbcMT[dMV

ZPUQWYMaPNOK`SV��KQPINKZQMQSMNM\[ULJKJPZOPYMUSNPZKQSbRLM\PQKIPIKRPKQKUSJS]MI^PVOMJPYS^MSRPOMJPY[^PQM](

QWXeUMOMQJPZ�_PU[]MQQWMNM\[ULJKJWPcMIRM]SZKfJRPZWgMQSMRNPS\ZPYS(JMULQPIJSSeQMNTPeaaM^JSZQPIJSRNSRNPZMYM(

QSSSQa[\SPQQPVJMNKRSS�
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hIQPZQWOSRKNMQJMNKULQWOSOMJPYKOSZZMYMQSbUM^KN(
IJZMQQWXRNMRKNKJPZZiSY^POZSYMbZUbfJIb TNKZSJK`SPQ(
QKbSQa[\Sb�^KRMULQS`W�jSQa[\SbRPYYKZUMQSMO�gRNS`W�
SKZJPOKJS\SNPZKQQKbSQa[\SbIRPOPdLfQKIPIPZkRPORP(
ZWXjgRNS`MZWXSRMNSIJKULJS]MI^SXjQKRNSOMNNPUS^PZWX
l�m�

�\ZMIJQWOSRNPcUMOKOSIPZNMOMQQPVSQa[\SPQQPVJMNK(
RSSbZUbfJIbRPZWgMQSMJP]QPIJSjRUKZQPIJSSQMRNMNWZQP(
IJSYP\SNPZKQSbUM^KNIJZMQQWXINMYIJZj K JK^iMRPZWgMQSM
RPNJKJSZQPIJSSQKYMiQPIJS[IJNPVIJZYUbKZJPOKJS\SNPZKQ(
QPVSQa[\SSZIUPiQWX[IUPZSbXjQKRNSOMNZQMZMIPOPIJS�

_NMPYPUMJLRPYPcQWMJN[YQPIJSIRPIPcQWRMNSIJKULJS]MI(
^SMcMI^UKRKQQWMQKIPIW��PIJPSQIJZPOJK^SXQKIPIPZbZUb(
MJIbZP\OPiQPIJLRNP^K]^SZb\^SXS][ZIJZSJMULQWX^RMNM(
OMgSZKQSfiSY^PIJMV�hYQK^PS\ZMIJQWM^PQIJN[^`SSOS^(

NPQKIPIPZjQKRNSOMN l�m(l@mjRPIJNPMQQWMQKcK\M IPMYSQMQSb
^KQKUKOSOMOcNKQQWXRLM\PQKIPIPZSUSSIRPUL\[fdSMeaaM^J
HMQJ[NSIeUMOMQJKOSYSaa[\PN(IPRUPl�mjNKcPJKfJYSI^NMJ(
QPjZ ISU[]MTPQMOPT[JPcMIRM]SJLQMPcXPYSOPVNKZQPOMN(
QPIJSRNP^K]^S�

�KScPUMMRMNIRM^JSZQWOSbZUbfJIbUSQMVQWMRMNSIJKUL(
JS]MI^SMOS^NPQKIPIWIRLM\PRNSZPYKOSjIP\YKfdSOSYMaPN(
OK`SSS\TScKIJMQP^^KOMNW�

	XMOWJK^SXRLM\PQKIPIPZRNMYIJKZUMQWQKB4G�
d�hQSIP(
YMNiKJ ISIJMO[ S\TScKfdSXIb RUKIJSQ I RLM\PeUMOMQJKOSj
UP^KULQPS\OMQbfdSOSPcnMO^KQKUKSUSJN[c^SINKcP]MV
iSY^PIJLf�oUM^JNPQQWVcUP^�pq�r�s[RNKZUbMJZMUS]SQPV
SaK\PVQKRNbiMQSbQKRLM\PeUMOMQJKX�_NSeJPOIP\YKMJIb
cMT[dKbZPUQKYMaPNOK`SVjeQMNTSb^PJPNPVRMNMYKMJIbYZS(
iMQSfRNP^K]SZKMOPViSY^PIJS�tPNOKZPUQW�QKB4G�
dRP(
^K\KQKR[Q^JSNPO�SNKcP]SVPcnMO\KZSIbJPJQKRNbiMQSbQK
^KiYPORLM\PeUMOMQJM�_NPS\ZPYSJMULQPIJLOS^NPQKIPIKPR(
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�MULfNKcPJWbZUbMJIbIP\YKQSMRUKZQPTPRMNSIJKULJS]MI(
^PTPYZSiMQSbiSY^PIJMVS IQSiMQSM[RNKZUbfdMTPQKRNb(
iMQSb �RPINKZQMQSfIKQKUPTKOS�YUbPcMIRM]MQSbcM\PRKI(
QPIJSSRPZWgMQSb eQMNTPeaaM^JSZQPIJSRNSPRJSOKULQPV
RNPS\ZPYSJMULQPIJSOS^NPQKIPIK�
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�PYMUSNPZKQSMRLM\PQKIPIPZRNPZPYSUPILYZ[ObOMJPYK(
OS, KQKUSJS]MI^SOjRP IRM`SKULQPNK\NKcPJKQQPVOMJPYS^M
NKI]MJKOQPTPIUPVQPVYZ[OMNQPVOPYMUSjS]SIUMQQWOOMJP(
YPO^PQM]QWXeUMOMQJPZJNMXOMNQPVOPYMUS�

�QKUSJS]MI^SV OMJPY PIQPZKQ QK JMPNSS OMXKQS]MI^SX
^PUMcKQSVISIJMOINKIRNMYMUMQQWOSRKNKOMJNKOS l9m I []M(
JPOPcNKJQPTPRLM\PeaaM^JKl�mjl�m�

uKI]MJQKb IXMOKOQPTPIUPVQPTPRLM\PRNSZPYK I []KIJ^K(
OSNK\US]QPViMIJ^PIJSRNMYIJKZUMQKQKB4G�
e�

�SaaMNMQ`SKULQPM[NKZQMQSMRPRMNM]QWX^PUMcKQSVUf(
cPTPS\[]KIJ^PZOQPTPIUPVQPVcKU^SPJQPISJMULQPa[Q^`SS
RNPTScK��cj��RNSPJI[JIJZSSZQMgQSXISUSNKIIMbQSbeQMN(
TSSSOMMJZSYl9m
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kPcPcdMQQKbS\TScQKbiMIJ^PIJLRPRMNM]QPTPIM]MQSbRK^M(
JK IUPMZv$ kOPY[ULwQTKv)xΣρ��� kRPTPQQKbOKIIKvρ� k
RUPJQPIJLv�� kRUPdKYLRPRMNM]QPTP IM]MQSb �(TP IUPbvc k
RNPYPULQKb^PPNYSQKJKv�kZNMOb�

tPNOPV��cj��x��c�# ��ω��NMgMQSM[NKZQMQSb���IZPYSJ(
Ib^PcW^QPZMQQPO[YSaaMNMQ`SKULQPO[[NKZQMQSfYUbKOR(
USJ[YQPVa[Q^`SS��c�

����c�1�c�kα���c�x�j  ���
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uMgMQSMeJPTP[NKZQMQSbIPYMNiSJ]MJWNMRNPS\ZPULQWM
RPIJPbQQWMj^PJPNWMPRNMYMUbfJIbS\TNKQS]QWX[IUPZSVQK
^PQ`KX^KiYPTP[]KIJ^K�


PORPQMQJKOSQKRNbiMQQP(YMaPNOSNPZKQQPTPIPIJPbQSb
���	�bZUbfJIbIUMY[fdSM]MJWNMa[Q^`SSj^PJPNWMOPiQP
\KRSIKJLZZSYMZM^JPNK,
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�UbNMgMQSb\KYK]S^PUMcKQSVOQPTPIUPVQPVIJMQ^SOS^(
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QP^PJPNPO[\KYKMJIbZM^JPN��^PORPQMQJPZ��	ZQK]KUL(
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TYMg�kOPY[ULwQTK �(TPIUPbv!��j!)kPNYSQKJWINMYQMTPS
QMVJNKULQPTPIUPMZ IPPJZMJIJZMQQPv��� kRPRMNM]QWVRLM\P(
OPY[ULv$ox01�ZhkQKRNbiMQQPIJLeUM^JNS]MI^PTPRPUbQK
RLM\PeUMOMQJMJPUdSQPV�ZhRNSQKRNbiMQSS0�
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�cx��SRNKZWV^NKV�cx��|��|{|�)�OQPTPIUPVQPVRPUP(
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QKRNKZUMQSSIPIJKZUbfJ��O^OjKZPJNS`KJMULQPOk���O^O�

�MPNMJS]MI^KbRNPS\ZPYSJMULQPIJLOS^NPQKIPIKjNKII]S(
JKQQKbRNS[IUPZSSRPUQPTPIOW^KQSbZMNXQMVSQSiQMVRUKI(
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