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rR^f� ROgokOkS^P^RVS�Vs� kQRW^RSt�Ok^fVlVoVtRUPo

WjggVi^�Vs�iktjoPi�Pj^VOP^kl�ukiRsRUP^RVS�WmW^kOW�*vwx-

^fk�W^P^k�PSl�gkisViOPSUk�Vs�P�WfVi^)iPStk�ORWWRok�Vs�PRi)

^V)PRi� UoPWW� *vvy�xdy-� UVS^iVo� WmW^kO� WkSWViW� Pik

jSVnWkiuPnok��zfjW/�hfRok�iktjoPi�vwx�^mgRUPo�UVS^iVo

PotViR^fOW�ikPoR{P^RVS�^kUfSRUPo�W^P^k�Vs�UVS^iVo�WmW^kO

WkSWViW/�WjUf�PW�oRSkPi�PUUkokiVOk^kiW�*ev-/�Vi�PStjoPi

PUUkokiVOk^kiW�*vv-�UPS�nk�kW^ROP^kl�^fiVjtf�RSlRikU^

gPiPOk^kiW/�hR^fVj^�^fkRi�nPWRU�gPiPOk^kiW�lk^kiORSP^RVS

*^iPSWski� sPU^Vi/� k^U�-��zfRW� UVjol� WRtSRsRUPS^om� ikljUk

Ok^fVlVoVtRUPo�sRlkoR^m�Vs�tjRlPSUk�WmW^kO�UVS^iVo�

zV�WVouk� ^fk�PnVuk� WPRl�giVnokO�^fk�Pj^fViW�Vsski

ROgokOkS^P^RVS�Vs�sjSU^RVSPo�UVS^iVo�*|}-�Ok^fVl��zfRW

Ok^fVl� UPS� nk� ikPoR{kl� nPWkl�VS� WVs^hPik_fPilhPik

UVOgokQ�*x~}-�

zfk�gPgki� WjttkW^W� WURkS^RsRU� nPWRUW� Vs� sjSU^RVSPo

UVS^iVo�� zfkm� Pik� W^RgjoP^kl� nm� ROgokOkS^P^RVS� Vs

fPiOVSRU�nPoPSUk�Vs�Pj^VOP^kl�UVS^iVo�^fkVim��zfk�|}

W^ijU^jik/�VitPSR{kl�nm�ljgoRUP^RVS�Ok^fVl/�hPW�jWkl

^V� ikPoR{k� vvy� xdy� tjRlPSUk� WmW^kO� |}� UVS^iVo

WkSWViW�

zV�ORSROR{k�^fk�UVS^iVo�W^ijU^jik�lROkSWRVSPoR^m�P^

^fk� RSgj^W�P�WRStok�giROPim� ROgPU^�D*�-�M� * -�α �VS�^fk

ORWWRok� tjRlPSUk� WmW^kO� RW� PggoRkl� jWRSt� fPiOVSRU

VWURooP^RVS�hVi�nkSUf�*~�r-��zV�UoVWk�|}�oRS�W�VSk

WfVjol�nk�PhPik�Vs�~�r�sjSU^RVSRSt�PW�P�OPW^ki�WRlk

Vs�x~}�

~�r�RW�^fk�OPRS�gikWk^�gPi^�Vs�x~}/�tkSkiP^RSt�P

WRStok� giROPim� W^ROjoP^RSt� ksskU^� * -�α � VS� ^fk�ORWWRok

ljiRSt�|}�Vs�R^W�tjRlPSUk�WmW^kO�WkSWViW��zV�UoVWk�|}

JKLMNOPLCQ�MPLNRPQ�SPJNTCRUVWCRXTCRU�MPYZQU[
YCSNUR�SOXU�YPXUQ

\H]^HG_`� O#a#$%�NGbDcd]_`�C#C#$$%�ReE^eFcd]_`�X#C#$$$

]��"�^�_ �������`�����F���)a��������b�����"!�L�� ������+,

]_`,�1,�c���B���#�B����!����,�]��"�^,�_234,�def28,�9:;<<8,�bF����
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??��2#���@��2��FG��B� C��G�DE�F
???��2#���@����H���C�����DE�F

WmW^kO�R^� RW�SkUkWWPim�^V�Wk^�UViikU^�W^ROjoP^RSt�PU^RVS

VS�PS�|}�Vn�kU^��a^�RW�SkUkWWPim�fkikhR^f�^V�koRORSP^k

|}� ikWVSPS^� OVlk/� PSl� kSWjik� |}� OPRS� WkSWViW

sjSU^RVSRSt� RS� oRSkPi� iPStk/� R�� k�� kQUojlk=� tjRlPSUk

WmW^kO�WRtSPoW�VukioVPl� oROR^RSt�sVi�evWT�ORWWRok�nVlm

WgRS�ukoVUR^m�oROR^RSt�sVi�vv�lk^kU^RVS�jSR^/�PW�hkoo�PW

PStjoPi�^Pitk^�^iPU�RSt�iP^k�PSl�oVUP^RSt�PStok�oROR^RSt

sVi�^Pitk^)Wkk�RSt�fkPl�*zx~-�

zV�kSWjik�fPiOVSRU�VWURooP^RVS��UVOsVi^�OVlk��sVi

^fk�ORWWRok�tjRlPSUk�WmW^kO/�WkokU^RVS�PSl�Pl�jW^OkS^

Vs�~�x�W�lkWRtS�uPojkW�RW�UPiiRkl�Vj^��|Vi�^fRW�gjigVWk/

^fk�lkukoVgkl�x~}�|}�OPW^ki� WRlk�OVlko� RW�jWkl��aS

PllR^RVS/� ^fk� lkukoVgkl� OVlko� RW� jWkl� sVi

UfPiPU^kiR{P^RVS�Vs� WkUVSlPim� W^ROjoP^RSt� ksskU^W� � VS

~�r/�ev�PSl�vv�lk^kU^RVS�jSR^W� PSl�lk^kiORSP^RVS

Vs�^fk�WRtSPoW�Vs�^fkRi�ikPU^RVSW�

zfk�giVUkWW�Vs�~�r�VgkiP^RVS�UPS�nk�ikgikWkS^kl

nm�P�Uki^PRS�OVlko�RS�ePgoPUk�VgkiP^Vi�sViO��zfRW�OVlko

RSUojlkW�VWURooP^RSt�PSl�OkPWjiRSt�oVVgW��zfk�VWURooP^RSt

URiUjR^�lmSPORU�OVlko�ikgikWkS^W�PS�VWURooP^RSt�oRS��hR^f

^ROk�UVSW^PS^�PSl�lPOgRSt�sPU^Vi/�PW�hkoo�PW�SVSoRSkPiR^m

Vs�WP^jiP^RVS�^mgk�hR^f��SVhS�gPiPOk^kiW/�W^RgjoP^kl�nm

~�r�lkWRtS�WgkURsRUW�

ykPWjiRSt� oVVg� RSUojlkW�PQRPo�gVhki� ^iPSWORWWRVS

*�z-� PSl� RSki^RP)sikk� PStjoPi� WkSWVi�� �z� RW� sikk� Vs

ikljU^RVS�kokOkS^W/�PSl�R^W�tPRS�g�z�M���

zfk� UVSljU^kl� kQgkiROkS^W� VS� P� Uki^PRS� ~�r

kOnVlROkS^�UVSsRiOkl�^fk�Plk�jPUm�PSl�gkisViOPSUk

UPgPUR^m�^fk�lkukoVgkl�OVlkoW�Vs�x~}�|}�OPW^ki�WRlk/

PW� hkoo� PW� UViikU^SkWW� Vs� ^fk� ~�r� lkWRtS� uPojkW/

PooVhRSt�koRORSP^k�vvy�xdy�tjRlPSUk�WmW^kO�W�WRtSPoW

oROR^RSt�PSl�^fkRi�^kiORSP^RVS�^V�W^Vg�
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