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CED�FGD�H2DJILKNMPO4QSRTK	RUDJILK�V�O4W#XPY K�Z[RT\]R^FLKNW�R�H)MP_`VGMAR^FLO4ILKEDJa4a4ILKNa�D�FLK	b�bPD�FGD�_`RLRTQPK	b�c�ILO4W

b]_ d0KNILKNe�F$RTO4QPIGV�K	RNf�FLO�W#KNK�F�QSRTKNIGRNgPDJeSDJY \]RT_`R2ePKNK	bPR�c�O4I$b]K	V�_`RT_ O4eARTQPXPXhO4ITF	iUj2MP_`R�FLK	VGM]k

ePO4Y O4a4\�KNW#KNILa4K	b�_ eAV�O4W#XSDJeP_ K	R2lPQ]F$m�QP_`VGnoY \�lhK	VNDJW#KpD:Y`DJILa4KEILK	RTK	DJIGVGM[b]O4W�DJ_ e�q r�s�t�i

uvewD�bPD�FGDxH2DJILKNMPO4QSRTK4fobPD�FGD�DJILK$O4ILa�DJeP_ yNK	b#_ ewDxW�QPY FL_`b]_ W#KNeSRT_ O4eSDJY0H2D�\4i1j2MPKEO4l]z^K	V'k

FL_ {4K2_`R1FLOxDJeSDJY \]RTK5|�}4~����2FLMPILO4QPa4Mw���G}��'�]�L�'�'f�D4VNV�O4IGb]_ ePa$FLO[���������P�'�����P�)H)MP_`VGM�VNDJe#lhK

O4ILa�DJeP_ yNK	bx_ ew�o�����L}��L~G�o���'�'f]ILKNXPILK	RTKNe�FL_ ePapb]_ d0KNILKNe�F��J�L}��S�]� }��'������� ������� ��OJc�_ e]c�O4ILW�D�FL_ O4e-i

C$QPK�FLO�FLMPK�ILO4Y KAOJcEFLMPK?bPD�FGD�H2DJILKNMPO4QSRTK	R:_ e�FLMPK?bPDJ_ Y \�lPQSRT_ ePK	RLR�H�O4ILn�OJcpDJe

r



KNe�FLKNILXPIL_`RTK4f�FLMPK)ILK	m�QP_ ILKNW#KNe�FGR c�O4I5FLMPK�b]K	RT_ a4e�DJeSb�FLMPK)_ W#XPY KNW#KNe�FGD�FL_ O4e�DJILK)b]\oeSDJW#_`V

DJeSb�RTQPl]z^K	V'FL_ {4K4i1j2MPKNILK�c�O4ILK4f�bPD�FGDpH2DJILKNMPO4QSRTK)b]K	RT_ a4e�_`R�DxV�O4e�FL_ eoQPO4QSR5XPILO]V�K	RLR5H)MP_`VGM

MSD4R�FLO�ILK � K	V'F�FLMPK VGMSDJePa4_ ePa!KNeo{o_ ILO4ePW#KNe�F�OJc�D�bPD�FGD�H2DJILKNMPO4QSRTK4f2_�i K4i FLMPK�bPD�FGD

H2DJILKNMPO4QSRTKERLVGMPKNW�D:W�QSR^F�KN{4O4Y {4KE_ eAILK	D4V'FL_ O4e�FLO#FLMPKpKNe�FLKNILXPIL_`RTK4g R�KN{4O4Y Q]FL_ O4e-i

uve�FLMPK�bPD�FGDxH2DJILKNMPO4QSRTK$RLVGMPKNW�DPfoVGMSDJePa4K	R%W�D�\#MSDJXPXhKNe[O4I�lhKEILK	m�QP_ ILK	b�_ e[W�DJeo\

b]_ d0KNILKNe�FERT_ FLQSD�FL_ O4eSRNi$CED�FGD�RTO4QPIGV�K	R�DJILKxOJc�FLKNe?DJQ]FLO4ePO4W#O4QSR$DJeSbAa4KNePKNIGDJY Y \[MSD�{4KxDJe

K�Z]_`R^FLKNeSV�KEDJeSb�XPQPILXhO�RTKElhKN\4O4eSb#FLMSD�F)OJc+RTQPXPXhO4ITFL_ ePa�FLMPK�bPD�FGD�H2DJILKNMPO4QSRTK�_ FGRTKNY c^i���e

_ W#XhO4ITFGDJe�FpV�O4eSRTK	m�QPKNeSV�K:OJc%FLMPK�DJQ]FLO4ePO4W�\�OJc�bPD�FGDwRTO4QPIGV�K	R$_`REFLMPK:c�D4V'F�FLMSD�FEFLMPO�RTK

RTO4QPIGV�K	R)W�D�\AVGMSDJePa4KxH)_ FLMPO4Q]FElhKN_ ePawV�O4e�FLILO4Y Y K	bwc�ILO4W FLMPK:bPD�FGD�H2DJILKNMPO4QSRTKxD4b]W#_ e]k

_`R^FLIGD�FLO4I	i1j2MPKNILK�c�O4ILK4f�FLMPKpbPD�FGD�H2DJILKNMPO4QSRTK$W�QSR^F)lhKpD4bPDJX]FLK	b�FLO�DJeo\�VGMSDJePa4K	RUH)MP_`VGM

O]VNV�QPI1_ e�FLMPK2QPeSb]KNILY \o_ ePapbPD�FGDERTO4QPIGV�K	RNf�K4i aSi VGMSDJePa4K	R OJcPFLMPK�RLVGMPKNW�D�FGDPi���K	RT_`b]KUFLMPK	RTK

VGMSDJePa4K	R-O4epFLMPK�RTO4QPIGV�KUY KN{4KNY�f	FLMPK2DJeSDJY \]R^FGR���QSRTKNIGR���OJc�FLKNe:VGMSDJePa4K5FLMPKN_ I ILK	m�QP_ ILKNW#KNe�FGRNi

uveSb]KNK	b�fPFLMPKpeSD�FLQPILKpOJc1FLMPKpH�O4ILn�OJc5QSRTKNIGR2_ W#XPY _ K	R)FLMSD�F)FLMPKN_ I$ILK	m�QP_ ILKNW#KNe�FGR)DJILKpb]\�k

eSDJW#_`V�DJeSbARTQPl]z^K	V'FL_ {4K4foFLMoQSR2FLMPKN\[b]O�ePOJF)ILK	D4VGMAD
	SeSDJY-R^FGD�FLK4i

�$REDJe?K�ZPDJW#XPY K4fhY K�F�QSREV�O4eSRT_`b]KNI�FLMPK:VND4RTKxOJc5FLMPK��PILKNeSVGM�lSDJePn�����k�-K��UI��K	b]_ F

-\4O4ePeSDJ_`R��Ni%j2MPK�����bPD�FGD:H2DJILKNMPO4QSRTKEXPILO�{o_`b]K	R2DJe�DJeSRTH�KNI�FLO:FLMPKpa4Y O4lSDJY�DJeSDJY \]RT_`R

ePKNK	bPRNf5_ e�OJFLMPKNI�H�O4IGbPRNf FLMPKADJeSDJY \]RT_`RxePKNK	bPR:V�O4W#W#O4e�FLO?FLMPKwH)MPO4Y K[OJc)FLMPKwQSRTKNIGRNi

��O�H�KN{4KNI	f�RT_ eSV�K#QSRTKNIGREH�O4ILnA_ e�b]_ d0KNILKNe�Fxb]KNXSDJITFLW#KNe�FGRNf�FLMPKN\?W�D�\�MSD�{4K:_ eSb]_ {o_`b]QSDJY

DJeSDJY \]RT_`R1ILK	m�QP_ ILKNW#KNe�FGR%D4VNV�O4IGb]_ ePaEFLO�FLMPKN_ IUO�H)e#O4l]z^K	V'FL_ {4K	RNf4H)_ FGVGM�KNW#KNILa4K)DJeSb#a4ILO�H

_ ewFL_ W#K4i

j2MPKNILK�c�O4ILK4f�DxbPD�FGDpH2DJILKNMPO4QSRTK�RLVGMPKNW�DpVNDJePePOJFUlhKEb]K	RT_ a4ePK	b#_ e�O4ePK$R^FLKNX-foQSRTQSDJY Y \

_ F�KN{4O4Y {4K	R�O�{4KNI�FLMPK�FL_ W#K4i�� K�c�O]V�QSREMPKNILK�O4e?FLMPK:KN{4O4Y Q]FL_ O4e?_ eSb]QSV�K	b?lo\�KNW#KNILa4KNe�F
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QSRTKNIGRNgPDJeSDJY \]RT_`R�ePKNK	bPRNi

j2MoQSRNf2_ e�FLMP_`R�XSDJXhKNI	f2H�KAXPILO4XhO�RTK�D�a4Y O4lSDJY�DJXPXPILO�D4VGM�c�O4I�D�bPD�FGD�H2DJILKNMPO4QSRTK

RLVGMPKNW�D�QPX0bPD�FLK4foH)MP_`VGM#FGDJn4K	R5_ e�FLO�D4VNV�O4QPe�FUQSRTKNIGRNgJO�H)e�ePKNK	bPRNi5j2MP_`R%XPILO�{o_`b]K	R%DpILK	DJY

FL_ W#K:KN{4O4Y Q]FL_ O4e?OJc%FLMPK#DJeSDJY \]RT_`R�XhO�RLRT_ lP_ Y _ FL_ K	REOJc%FLMPK#bPD�FGD�H2DJILKNMPO4QSRTKpFLOAV�O4XhK:H)_ FLM

V�O4eSV�QPILILKNe�FUDJeSb#XhKNIGRTO4eSDJY _ yNK	b#DJeSDJY \]RT_`R1ePKNK	bPRNi � QPI%n4KN\:_`b]K	DxV�O4eSRT_`R^FGR5_ e�a4KNePKNIGD�FL_ ePa

ePKNH DJeSDJY \]RT_`RUD�Z]K	RUlSD4RTK	b�O4e�QSRTKNIGRNg4noePO�H)Y K	b]a4K�lo\�b]\oeSDJW#_`VNDJY Y \:K�ZoFLKNeSb]_ ePa�K�Z]_`R^FL_ ePa

b]_ W#KNeSRT_ O4e�MP_ KNIGDJIGVGMP_ K	R�O4I#V�ILK	D�FL_ ePa ePKNH O4ePK	RNi���O4ILKwXPILK	V�_`RTKNY \4f%H�KwXPILO�{o_`b]KwMPKNILK

DJe?O4IL_ a4_ eSDJY RTO4Y Q]FL_ O4e�FLOAb]K5	SePK:ePKNH a4IGDJeoQPY`DJIL_ F^\[Y KN{4KNY`R$_ eSRT_`b]K�FLMPK#bPD�FGD�H2DJILKNMPO4QSRTK

RLVGMPKNW�DPi���OJFLKxFLMSD�F$FLOwV�ILK	D�FLK�D�ePKNH MP_ KNIGDJIGVGMo\4fSH�K)z^QSR^F�MSD�{4KpFLO[ILKNXhK	D�F�FLMPK#RLDJW#K

XPILO]V�K	RLRERTKN{4KNIGDJY-FL_ W#K	R�RT_ eSV�K#D�MP_ KNIGDJIGVGMo\w_`R�D[RTK�F�OJcUY _ ePn4K	b RTQSVNV�K	RLRT_ {4K�a4IGDJeoQPY`DJIL_ F^\

Y KN{4KNY`RNi

� QPIxa4Y O4lSDJY%DJXPXPILO�D4VGM _`RxV�O4W#XhO�RTK	b OJc�c�O4QPIxXPMSD4RTK	R�� � © �EQSRTKNIGRNg�noePO�H)Y K	b]a4K�D4V'k
m�QP_`RT_ FL_ O4e-f3��r �pnoePO�H)Y K	b]a4K�_ e�FLKNa4IGD�FL_ O4e-f<� P �xbPD�FGD?H2DJILKNMPO4QSRTK�RLVGMPKNW�D?QPX0bPD�FLK4f%DJeSb

��sC��O4e]k�Y _ ePK#DJeSDJY \]RT_`RNipuve O4QPIpDJXPXPILO�D4VGM-fhH�K#V�O4eSRT_`b]KNI�DwRTXhK	V�_ 	hV:QSRTKNIGRNghnoePO�H)Y K	b]a4K4f

H)MP_`VGM!XPILO�{o_`b]K	RxePKNH DJa4a4ILKNa�D�FLK	b�bPD�FGDPi�j2MPKwD4VNm�QP_`RT_ FL_ O4e!XPMSD4RTK[OJc�O4QPI#DJXPXPILO�D4VGM

FLMoQSR2V�O4eSRT_`R^FGRU_ ewb]K5	SeP_ ePa:FLMP_`R�QSRTKNIGRNg�noePO�H)Y K	b]a4K$QPeSb]KNI�FLMPK$c�O4ILW OJc��T_ c�k�FLMPKNe	��ILQPY K	R

FLMSD�F�H�K#VNDJY Y5DJa4a4ILKNa�D�FL_ O4eAILQPY K	RNi � K#XPILO4XhO�RTK:DJe DJY a4O4IL_ FLMPW FLOAVGMPK	VGnwFLMPK:{�DJY _`b]_ F^\

OJc0FLMPK	RTK�ILQPY K	RNf4lhK�c�O4ILK�_ e�FLKNa4IGD�FL_ ePa�FLMPKNW _ e�FLMPK$bPD�FGDpH2DJILKNMPO4QSRTK2W#O]b]KNY�i5j+OxD4VGMP_ KN{4K

FLMP_`R�_ e�FLKNa4IGD�FL_ O4e�XPMSD4RTK4f1ILQPY K	RxDJILK�FLIGDJeSR^c�O4ILW#K	b _ e�FLO W�DJXPXP_ ePa�FGDJlPY K	RNi?j2MPKNe-f1FLMPK

KN{4O4Y Q]FL_ O4e XPMSD4RTK�DJY Y O�H�REFLO�QPX0bPD�FLK#FLMPK�QPeSb]KNILY \o_ ePa�bPD�FGDwH2DJILKNMPO4QSRTK�RLVGMPKNW�DPi � K

DJY`RTOxb]K5	SePK$DJY a4O4IL_ FLMPW�R5H)MP_`VGM�V�ILK	D�FLK$D�ePKNH Y KN{4KNYP_ e�FLMPKEb]_ W#KNeSRT_ O4e�MP_ KNIGDJIGVGMo\4i7�PQPITk

FLMPKNILW#O4ILK4f�H�KEXPILO4XhO�RTKED�W#O]b]KNYhFLO:W�DJeSDJa4K�FLMPKE_ eSV�ILKNW#KNe�FGDJY0KN{4O4Y Q]FL_ O4e�OJc-FLMPKpbPD�FGD

H2DJILKNMPO4QSRTK4i j2MP_`R%W#O]b]KNYh_`RUDJY`RTOpK�Z]XPY O4_ FLK	b#FLOxXPILO�{o_`b]K)QSRTKNIGR%H)_ FLM�FLMPK$QPX0bPD�FLK	b�bPD�FGD

s



H2DJILKNMPO4QSRTK2RLVGMPKNW�DPf4RT_ eSV�K2FLMPK�RLVGMPKNW�D�KN{4O4Y {4K	R1V�O4e�FL_ eoQPO4QSRTY \4i j2MPK)Y`D4R^F%XPMSD4RTK)OJc0O4QPI

DJXPXPILO�D4VGM-f4eSDJW#KNY \#O4e]k�Y _ ePKEDJeSDJY \]RT_`RNfoV�O4eSRT_`R^FGRU_ e[DJXPXPY \o_ ePa:b]K	V�_`RT_ O4ePeSDJY0m�QPKNIL_ K	RUO4e�FLO

FLMPKpQPX0bPD�FLK	bAbPD�FGD:H2DJILKNMPO4QSRTK�RLVGMPKNW�DPi
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