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i�_�RN ZY_�[�UzRv(v(MTVb8RWYWYM�]�\�ZYU�[�U�WYZYMTVN R�c�M[�MJf �J\ ��ZYP�M�ZYU�[�X(Ru�X(_�X(X(Rl�\ Ru�[�U�[zp
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TV\ ZYU�[�WY\ ]�MTVR[�]�U�N U�WYU�X(X(U�_�[�^ RN X(TVR N _�ZYMuxZYU�b8M i�_�RN ZYU�WYR ZYP�M}~0\ U WYM[�X(U�~8M}ZYP�M
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ZYU�[�WY\ ]�MTVR`a\ U�[�M�]�\�W��utS�MTVZYP�p�RS�TVM�\ N�ZYRb8S�U�]�M\�WY\ d�[�\ v(\ ZYRX(\�S�U�WYWY\ c�\ N \ u
ZYP�\ _�]�M[�]�U}ZYU�[�X(Mb8S�U�TVR[�MRb8M[�X(MHi�_�MN N U}]�MN N Mh~0TVMRN X(nhS�WY\ ZYU�N U�d�\ ZYP�M~�f=wVUH[�U�[
WYU�[�U�]�Mv(\ [�\ X(\ l�Rb8M[�X(M ]�Mc�U�N M U�v(U�TVX(MuxZYU�b8M WYU�[�U�RN X(U�U�c�TV_�[�U�uxU�[�RX(U�\ [
wVX(RN \ R|�i�_�MN N R}ZYRTVRX(X(MTV\ WYX(\ ZYRHZYP�MHZYTVM]�Ml�U}MWYWYMTVMH_�[�RHb8\ RH]�MX(MTVb8\ [�R`a\ U�[�MHWY\
TV\ l�MN RQRN N U�TVRQZYU�b8MQ_�[�RQZYU�WYX(TV_�`a\ U�[�Mu+ZYP�MQS�_��hb8U�]�\ v(\ ZYRTVWY\JZYU�[h\ NJl�RTV\ RTVMm]�MN N M
S�TVU�WYS�MX(X(\ l�M$M$]�MN N M$WY\ X(_�R`a\ U�[�\(f
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TV\ v(MTV\ WYZYU�[�U8R$WYM$WYX(MWYWY\(f
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]�\1]�RX(\1WY_�N1WY_�UmRc�c�\ d�N \ Rb8M[�X(U=f���\�X(TVRX(X(Ru=ZYU�b8M8]�\ ZYM8L1MN N O�u=]�\�~0l�MTVWY\ U�[�\�S�TV\ l�RX(M
]�MN N ^ U�d�d�MX(X(\ l�\ X(n~�f�wV[}i�_�R[�X(UHX(RN \�]�\�d�TVR[�]�Mh\ [�X(MTVMWYWYMhS�MTxN UHS�WY\ ZYU�N U�d�UHZYP�MhWY\
S�TVU�S�U�[�M N R ZYU�[�U�WYZYM[�`aR ]�MN�WY\ WYX(Mb8R ]�\�ZYU�WYX(TV_�`a\ U�[�M}]�MN N ^ RN X(TVU=f 
�R}N ^ \ [�l�\ X(U R
]�MWYZYTV\ l�MTVWY\�]�U�l�TVMc�c�M8MWYWYMTVMu=S�\ �QZYP�M8_�[�R8TVRZYZYU�N X(R��V]�RX(\ u=_�[Q\ [�l�\ X(UmR$WY_�S�MTVRTVM
N R$]�RX(\ X(nuJ_�[�^ MWYS�N U�TVR`a\ U�[�M$M$_�[�R$WYS�MTV\ b8M[�X(R`a\ U�[�MJf
�:[�ZYP�MmS�MT:i�_�MWYX(Umb8U�X(\ l�U�u=S�MT:Ml�\ X(RTVM8ZY\ U�p8ZYP�M8N R8S�MTVWYU�[�R8WY\�WYM[�X(R8l�\ [�ZYU�N RX(R
R@~0]�\ TVM@N R@l�MTV\ X(n~0u:[�MN N M@ZYU�[�WYMd�[�M@[�U�[Hl�\ M[�M@WY_�d�d�MTV\ X(Uh_�[�UhWYZYP�Mb8RQS�TVMZY\ WYU
]�\�MWYS�U�WY\ `a\ U�[�MJf��+M[�X(RX(\ l�\�\ [zi�_�MWYX(U�WYM[�WYU�WYU�[�U�WYX(RX(\�S�TVMWYX(U�Rc�c�R[�]�U�[�RX(\(�
N ^ \ [�]�\ ZYR`a\ U�[�M ]�\yRTVMM�S�TVMv(MTVM[�`a\ RN \yi�_�RN \y~0Rb8c�\ M[�X(M�v(Rb8\ N \ RTVM~0us~0WYX(U�TV\ R
]�MN N ^ \ [�v(R[�`a\ R~0u+~0TVMN R`a\ U�[�\JRv(v(MX(X(\ l�M~�MZYZ�f1X(U�N d�U�[�UQWYS�U�[�X(R[�M\ X(nmRN N ^ MN Rc�U�TVR`a\ U�[�Mu
b8R}WYU�S�TVRX(X(_�X(X(U \ b8S�M]�\ WYZYU�[�U ZYP�M}WY\:b8R[�\ v(MWYX(\+N RHWYX(TV_�X(X(_�TVRHS�MTVWYU�[�RN MH]�\+ZYP�\
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WYZYTV\ l�MJfm��TVU�S�TV\ U N RqWYZYMN X(Rq]�Md�N \QRTVd�U�b8M[�X(\ uhN RsN U�TVUqS�TVMWYM[�X(R`a\ U�[�MsMsN U�TVU
ZYU�N N U�ZYR`a\ U�[�MHd�MTVRTVZYP�\ ZYRHS�RTVN R[�U}\ [ b8U�]�U}]�\ TVMX(X(U}]�MN�WY\ WYX(Mb8Rh]�\�ZYU�WYX(TV_�`a\ U�[�\
ZYP�M WYX(\ Rb8U ZYMTVZYR[�]�U ]�\ ZYU�b8S�TVM[�]�MTVM RX(X(TVRl�MTVWYU N U WYX(TV_�b8M[�X(U
]�MN N ^ R_�X(U�ZYRTVRX(X(MTV\ `a`aR`a\ U�[�MJf
o�RqX(MU�TV\ Rqi�_�\m\ b8S�U�[�MsZYP�Ms[�U�[ WY\ R[�Uqb8MWYWYMs\ [ ZYRb8S�UqS�TVMWY_�S�S�U�WY\ `a\ U�[�\
X(MU�TV\ ZYP�M WY_�N N M RTVMM ]�^ \ [�]�Rd�\ [�MJ�rWYM RN N U S�WY\ ZYU�R[�RN \ WYX(R \ [�X(MTVMWYWYR[�U N M
MWYS�MTV\ M[�`aM}\ [�v(R[�X(\ N \:M}RN:WY\ WYX(Mb8\ ZYU N M}b8U�]�RN \ X(nH]�\+ZYU�b8_�[�\ ZYR`a\ U�[�MHS�MTVZYP��HN R
N U�TVUmX(MU�TV\ R8S�U�WYWYR$v(_�[�`a\ U�[�RTVMuJRN N U8S�WY\ ZYU�N U�d�U8ZYU�WYX(TV_�X(X(\ l�\ WYX(R$\ [�X(MTVMWYWYRuJS�TV\ b8R$]�\
X(_�X(X(U�uhi�_�R[�X(UqN RsS�MTVWYU�[�RsS�TVMWYM[�X(RsZYU�b8MsWY\ d�[�\ v(\ ZYRX(\ l�UqS�MT N M\ uhS�MTVZYP�pr\
WY\ d�[�\ v(\ ZYRX(\�S�MTVWYU�[�RN \�WYU�[�U8S�TVMZY\ WYRb8M[�X(M$\ N�WY_�U8ZYRb8S�U8]�\�N Rl�U�TVU=f
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o�RHWYMd�_�M[�X(MHR_�X(U�ZYRTVRX(X(MTV\ `a`aR`a\ U�[�MhphWYX(RX(RhTV\ ZYP�\ MWYX(Rh\ [}Rb8c�\ X(UH]�\ ]�RX(X(\ ZYU=f=o�R
S�MTVWYU�[�Ruzi�_�\ [�]�\ u�[�U�[�Rl�Ml�RjRWYS�MX(X(RX(\ l�Mj]�\}X(\ S�U X(MTVRS�M_�X(\ ZYU=fH��_�Tt[�U�[
ZYU�[�U�WYZYM[�]�UrN MtS�TVU�ZYM]�_�TVMt]�\$R[�RN \ WY\$ZY_�\$WYRTVMc�c�MtWYX(RX(UrWYU�X(X(U�S�U�WYX(Ur\ N�WY_�U
MN Rc�U�TVRX(U�u�MTVR@Rl�l�MTVX(\ X(Ru:S�MTV��u:ZYP�M@\=WY_�U�\=ZYU�N N Md�P�\=N ^ Rl�TVMc�c�MTVUhMWYRb8\ [�RX(Uh\ [
_�[mU�X(X(\ ZYR$ZYU�WYX(TV_�X(X(\ l�\ WYX(RJf
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g�^:v(U�TVWYM WYZYU�TVTVMX(X(U�]�Mv(\ [�\ TVM i�_�MN N U�RS�S�M[�R TV\ S�U�TVX(RX(U�ZYU�b8M _�[�~0MWYMb8S�\ U�~8]�\
R_�X(U�ZYRTVRX(X(MTV\ `a`aR`a\ U�[�MJft{+U�[�U�WYX(R[�X(M N M ZYU�[�WYMd�[�M Rc�c�\ R[�U _�[�R i�_�RN ZYP�M
WYX(TV_�X(X(_�TVRsv(\ [�RN \ `a`aRX(RsRd�N \mU�c�\ MX(X(\ l�\mS�TV\ b8Rr]�\ WYZY_�WYWY\ u@U�d�[�\8S�MTVWYU�[�RrS�TVU�]�_�ZYM
i�_�RN ZYU�WYRs]�\mU�TV\ d�\ [�RN MsMsWYS�MWYWYUq[�U�[qZYU�[�v(TVU�[�X(Rc�\ N MrZYU�[qRN X(TVMrS�TVU�]�_�`a\ U�[�\(f
��[�^ R_�X(U�ZYRTVRX(X(MTV\ `a`aR`a\ U�[�M@pQ_�[�RQZYTVMR`a\ U�[�MQM]@pQS�TVU�S�TV\ U@i�_�MWYX(U@N ^ RWYS�MX(X(U@ZYP�M
\ [�X(MTVMWYWYRyN UyS�WY\ ZYU�N U�d�UyZYU�WYX(TV_�X(X(\ l�\ WYX(RJf���MT@i�_�MWYX(U�u8ZYU�b8Mzd�\ nz]�MX(X(U�u8l�R[�[�U
WYZYU�TVRd�d�\ RX(\JX(_�X(X(\J\JX(M[�X(RX(\ l�\J]�\JTVM[�]�MTVMQU�b8U�d�M[�M\Jd�N \JMN Rc�U�TVRX(\JWYU�X(X(UQi�_�RN WY\ RWY\
RWYS�MX(X(UeRWYWYMZYU�[�]�R[�]�UkN M MWY\ d�M[�`aM ZYU�[�WY_�MX(M ]�\@WYX(R[�]�RTV]�\ `a`aR`a\ U�[�M ]�MN N R
S�WY\ ZYU�N U�d�\ RtU�d�d�MX(X(\ l�RJf�gsS�MTHN UrWYX(MWYWYUrb8U�X(\ l�UtpyS�\ �rZYU�MTVM[�X(My]�Mv(\ [�\ TVMyN M
b8U�]�RN \ X(n ZYU�[�ZY_�\�WY\:Rv(v(TVU�[�X(R}\ N:S�TVU�X(U�ZYU�N N U ~0ZYTV\ X(MTV\ ~8M}[�U�[�TVMd�U�N M}]�\:N MX(X(_�TVRJf
L1MN N O�S�RTVN R$]�\�X(MZY[�\ ZYP�M�]�\R[�RN \ WY\ u1_�WYR[�]�U$_�[8N \ [�d�_�Rd�d�\ U$X(\ S�\ ZYU$]�MN N R�S�WY\ ZYU�N U�d�\ R
~0WYZY\ M[�X(\ v(\ ZYR~0u�b8R�N R�S�RTVU�N R�X(MZY[�M�P�R�S�MTVWYU�[�MN N ^ _�WYU�ZYU�TVTVM[�X(M \ N�WY_�U�l�RN U�TVM
U�TV\ d�\ [�RTV\ U�umMX(\ b8U�N U�d�\ ZYUt]�\�~0RTVX(M~0um]�\�ZYTVMR`a\ U�[�MyWYX(TV_�b8M[�X(RN MyZYP�Mzi�_�\x]�Ml�M
MWYWYMTVN MQTVMWYX(\ X(_�\ X(U@S�MT�\ NJZYU�b8S�N MWYWY\ l�UQ\ [�X(M[�X(UQMTVb8M[�M_�X(\ ZYUQ]�\1X(_�X(X(UQ\ N1b8MX(U�]�U=f
��TVMWYM[�X(R[�]�UtN ^ R_�X(U�ZYRTVRX(X(MTV\ `a`aR`a\ U�[�MumL1MN N OzWYU�X(X(U�N \ [�MRyZYP�MyN RyS�TVU�ZYM]�_�TVRz]�\
R[�RN \ WY\�R]�MWYWYR TVMN RX(\ l�R ZYRTVRX(X(MTV\ `a`aR \ N�N Rl�U�TVU�ZYN \ [�\ ZYU�ZYU�b8M WYZY\ M[�X(\ v(\ ZYU�M N U
]�\ WYX(\ [�d�_�Mh]�Rh_�[�^ RX(X(Md�d�\ Rb8M[�X(UH~0\ b8S�TVMWYWY\ U�[�\ WYX(\ ZYU�~�f�
�RhZY\�TV\ ZYU�TV]�RhR[�ZYP�M@ZYP�M
[�U�[�c�\ WYU�d�[�R ZYU�[�WY\ ]�MTVRTVM \ N S�TVU�X(U�ZYU�N N U�WYU�N X(R[�X(U ZYU�b8Mj_�[�~0]�U�ZY_�b8M[�X(U
l�MTVc�RN M~�M@ZYP�M@\ N=S�TV\ b8UhZYU�b8S�\ X(Uh]�MN N ^ R[�RN \ WY\=p@WYX(Rc�\ N \ TVM@_�[�R@TVMN R`a\ U�[�M@ZYU�[HN R
S�MTVWYU�[�R�ZYP�M�N ^ P�R WYZYTV\ X(X(U � �	��
�
�uxS=f�������
�f �J\�b8MX(X(M \ [�d�_�RTV]�\ Rux\ [�U�N X(TVMux]�RN
ZYU�b8S�U�TVX(RTVZY\xZYU�b8Mz_�[yb8RMWYX(TVUz]�\�WYZY_�U�N R�ZYP�M�ZYU�TVTVMd�d�R�\�ZYU�b8S�\ X(\�]�MN�WY_�U
RN _�[�[�U�u�S�MTVZYP�pHZY\ �}ZYP�MH\ b8S�U�TVX(RH\ [ i�_�MWYX(U}N Rl�U�TVU �VWYZY\ M[�X(\ v(\ ZYU���[�U�[ WYU�[�U}N M
TV\ WYS�U�WYX(Muhb8Rs\ Nmb8U�]�UsZYU�[qZY_�\8ZY\ RWYZY_�[�UsRTVTV\ l�RrRr]�RTVN MJf$wVN8ZYTV\ X(MTV\ Us]�MN N R
WYX(R[�]�RTV]�\ `a`aR`a\ U�[�M ZY_�\�WY\�TV\ v(MTV\ WYZYU�[�U�ZYU�[�X(M[�RZY\ R X(_�X(X(\�\�X(MWYX�S�WY\ ZYU�N U�d�\ ZY\�i�_�\
[�U�[�P�R}S�\ ��WYM[�WYU S�MT$N M}S�TVMb8MWYWYM}M}d�N \:WYZYU�S�\:]�MN N R}TV\ ZYMTVZYR}M}[�U�[�P�R}S�\ �
l�RN U�TVMHS�MTVZYP�pHi�_�R[�X(U}WY\+S�MTV]�MH\ [}MWYRX(X(M`a`aRhWY\�ZYU�[�i�_�\ WYX(Rh\ [}WY\ d�[�\ v(\ ZYRX(UHMh\ [
TV\ N Ml�R[�`aRJf1g�WYRb8\ [�\ Rb8U@\JZYTV\ X(MTV\JWY_�d�d�MTV\ X(\1]�RmL1MN N O�u�WYMd�_�M[�]�UQ\ N1WY_�UQU�TV]�\ [�Mm]�\
MWYS�U�WY\ `a\ U�[�MuJM$TV\ d�_�RTV]�R[�]�U�N \�RN N R$N _�ZYM$]�M\�S�TV\ [�ZY\ S�\�MTVb8M[�M_�X(\ ZY\�S�TV\ b8R$MWYS�U�WYX(\(�
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��[�R�S�TV\ b8R�N MX(X(_�TVR�]�MN N ^ R_�X(U�ZYRTVRX(X(MTV\ `a`aR`a\ U�[�M�TV\ ZYP�\ M]�M�_�[�RX(X(Md�d�\ Rb8M[�X(U�]�\
S�RWYWY\ l�\ X(n}M}]�\:RZYZYMX(X(R`a\ U�[�MJf � _�MWYX(U RX(X(Md�d�\ Rb8M[�X(U p}ZY\ �}ZYP�MHL1MN N OhZYP�\ Rb8R
~0RS�S�TVU�ZYZY\ UmZYTVM]�_�N U�~�f��J^ p8c�\ WYU�d�[�Um]�\�WYS�MZY\ v(\ ZYRTVN U ��{+U�[Qp8ZYU�W	��ZYP�M8N Md�d�\ Rb8U8N M
R_�X(U�c�\ U�d�TVRv(\ Mu+N MQWYX(U�TV\ MQ]�\Jl�\ X(RQZYP�MmZY\1l�M[�d�U�[�UQTVRZYZYU�[�X(RX(M	� �U�TVWYMu�b8Rm[�U�[@p
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WYX(TV_�X(X(_�TVRX(R$U8ZYP�M$N U8WY\ R$X(TVU�S�S�U�|�U8\ N�TVRS�S�U�TVX(U8ZYU�[�\ _�d�RN M$p$_�[�^ RTVMR�]�^ R[�WY\ Ru1[�MN
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]�R$i�_�MN N U8]�MN N ^ Rb8\ ZY\ `a\ R	�xgmS�U�\ uJ[�U�[mZY\�P�R$Rl�l�\ WYRX(U8ZYP�M$[�U�[mRb8R$b8U�N X(U8S�RTVN RTVM
]�\�WYMhWYX(MWYWYR �Q��MhN R@\ [�l�\ X(RWYWY\ b8UhR@MWYS�N U�TVRTVM@RTVMM@]�\ l�MTVWYM@]�R@i�_�MN N M@ZYP�M@P�R
WYMN M`a\ U�[�RX(U8S�MT+i�_�MWYX(R$U�ZYZYRWY\ U�[�Mu1[�U�[8ZY\ZYU�b8S�U�TVX(MTVMb8b8U$v(U�TVWYM�ZYU�b8M�i�_�MN N M
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MWYS�TVMWYWY\ U�[�M ZYU�[�ZYTVMX(R ]�MN TV\ WYS�MX(X(U=f o�^ R[�RN \ WY\ ]�MN N M RTVMM
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ZYU�[�U�WYZYM[�`aRJfm��\ RsZYP�MsN ^ R_�X(U�ZYRTVRX(X(MTV\ `a`aR`a\ U�[�MsZY\mZYU�b8_�[�\ ZYP�\mWYZYRTV[�Ms[�U�X(\ `a\ M
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ZYU�[�]�\ `a\ U�[�Rb8M[�X(U8U�S�MTVR[�X(MJf

� _�\ u�\ [�l�MZYMu�\ N�ZYM[�X(TVU�]�^ \ [�X(MTVMWYWYM�p�N R�WYS�\ Md�R`a\ U�[�M ZYP�M N ^ RN X(TVU�]�n RN N R WY_�R
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