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Ð(VCa)Ñ4ö h4��ToMChONXÙCc�K�hOH*NC\]P�H ceT[PQJ)l]Heó)\]NXi � Kjh Û H�H�R�h � T��4R�NCT
Û H*÷[`�K[^SMeK�NC\pcI\]R�N � H:RS`)P Û H�M�T�UWH~ódKjP�J)l]H�h�K�RL^�N � H RS`)P5Ù
Û H�M4T�U�K�NONCMC\ Û `dNCH�hwqS� � \pc � \]hbceToP�JLKjM±K Û l]H4NCT.N � KjN�TjU�T[N � H�M
ceToP�PQT[R)l]ioÙ�`dhCH�^ÈMC`)l]HQ\mR�^S`LceNO\mToRàKjlmÔoT[MO\mN � P�h.ÒXG:ToP�\]R)ÔoT[h
\]R�J)MCH�hCh±×�x
{4N�JLH�MXUZToMCP�KjRLceH�NC\]P�Hoq»KjRL^ � � H�R5ÔrK�`dÔ[\]R)Ô4N � H4H �ÃHwceN�T�U

K�MC`)l]H c � K�R)ÔoH:T[R5Ôol]T Û KjlLK[c�c~`)M±Kocei�^S`dMC\]R)Ô*l]H�KjMCR)\]R)Ô�qrcelpKjhXÙ
hO\�Øzc�K�NO\mToR�T�UWHwK[c � NCH�hON:HeóLK�PQJ)l]H4\]h�J�H�MXUT[MCPQH�^ Û i.ØLRL^S\]R)Ô
N � H�R)H�KjMCH�hON�MC`)l]H�NCT�\]N�q4KjRL^ÚK�hChO\]Ô[R)\]R)Ô3N � HÈHeóLK�P�JdlmHQNCT
N � H:MO`)l]H[ö hkc~l�KjhChwx�Ü � `dh�Ð4VCa)Ñ(ö h Û H � KwgS\]T[M�\]h�\]R|P�K�RSi �bKwiSh

hO\]P�\]lpK�M NCT�N � K�N.T�U R)H�K�MOH�hCN Ù�RdH�\]Ô �SÛ ToM�ToM|\]R)hON±K�R�ceHeÙ Û K�hOH�^
Kjl]Ô[T[MO\]N � PQh�Ò{ � KdqRQI\ Û lmH�M�q[ãÚ{Il Û H�MON4v�s[sdv�×�xzÜ � H4^S\]hCN±KjRLceH
PQH�K�hO`)MCH5`dhCH�^ï\mRÆÐ(VCa)Ñå\]h|K�ceToP Û \]RLK�NO\]T[R�TjU(Ñ�`�cel]\�^YH�K�R
^Y\mhON±KjRLceH5UT[M*RS`)PQH�MC\pc.K�NCNOMC\ Û `)NOH�h�q�KjRL^3K�hC\]P�Jdlm\nØLHw^�g[H�M Ù
hO\]T[R�T�U�aSNeK�RSØLl]l�K�RL^QñÆK�l]N �[ö h�g[Kjlm`dHù^Y\ �zH�MOH�RLceH.P�H�NOMC\pc(UZT[M
hOiSP Û Tolm\pc4KjNCNCMO\ Û `)NCH�h*Ò�aYN±K�RYØLl]l�ãÝñÆK�l]N �|v�soé[õo×�x
ñ � H�R&NX��T�ToM P�T[MOH*MC`dlmH�h|K�MOH|H�÷o`LKjl]lmi�cel]TohCH5NCT�K�NCH�hON

H~ódKjP�J)l]H[qjN � H4MO`)l]H:N � K�N��4K�h�PQT[hONWK[c�ce`)M±KjNCH T[R.N � H:NCMeK�\]RSÙ
\]R)ÔQhCH�N��4\mRdh�x|aYTÊKjh NCT�R)T[N `)R�^S`)l]iQU�Kwg[ToM:P�ToMCH*hOJLHwce\nØÃc
MO`)l]H�h�q,N � HÉë,K�J)lpK[c~HeÙ c~T[MCMOH�ceNOH�^ÆKoc�ce`)MeK[cei3\]há`dhCH�^ïÒ�ì(\ Û lmH�NCN
vws[éou[×��

SC	��7�wÒ�� ×��UTWV ;�?X?SÒ�� ×ZY>v
T =�;�[ Ò�� ×ZY]\

Òev�×
� � H�MCH-� \mhÆKjRSi MO`)l]H[q�\ \]h�N � H>RS`)P Û H�M�TjUßcelpK�hOhCH�hwq
T =�;�[zÒ��á×ù\mh N � H�NOT[N±Kjl�RS`)P Û H�M:ToM*HeóLK�PQJ)l]H�h ��ToR Û i��.q
TWV ;�?X?SÒ�� ×�\]h�N � HIRr`dP Û H�M�T�U�H~ódKjP�J)l]H�h4K�PQT[R)Ô N � T[hOH:N � K�N�AceT[MOMCH�ceNOl]i&celpK�hOhC\nØLH�hwqWKjRL^K\=\]h N � H.RS`)P Û H�M:TjUbcelpK�hOhCH�hwx
Ü � HáH��ÃH�c~NáTjUWN � H*ë�K�Jdl�KoceH*ceT[MOMCH�c~NC\]T[R�\]h4NOT|P�K�è[H4N � H*H�h Ù
NO\]P�K�NOH5T�UáKÈMC`)l]H[ö h5K[c�c~`)M±KoceiàceToRSg[H�MOÔ[H�NCT3N � H �CMeK�RL^SToP
Ôo`)H�hOh ��g[K�l]`)H5TjU|v1^+\ÓK�h.N � H�RS`)P Û H�M*T�U:H~ódKjP�J)l]H�h���ToR
Û i�N � H.MC`)l]H5^SH�ceMOH�K�hOH�h�xQÜ � `)h MC`)l]H�h �4\]N �3� \]Ô � KjJ)JLKjMCH�RSN
Koc�ce`)MeK[ceiÚK�MOH5U�KwgoT[MCHw^3T[R)l]i3\�U4N � H�iÆK�l]hCT � Kwg[H � \]Ô � hCN±K»Ù
NO\]hCNC\pc�Kjl�hC`dJ)JLToMCN5Ò\Xx Hoxmq \�U�N � KjNùKjJ)JLKjMCH�RSN|Koc�ce`)MeK[cei3\]h*R)T[N
hO\]P�J)l]i.N � H*MOH�hC`dlmN4TjU�K*hOP�K�l]l�h±KjP�J)l]H�×�x
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VXR3N � H|JLKjMCNO\mNO\]T[R)\]R)Ô5hOJLH�Hw^S`)JÆK�JdJ)MCTSK[c � Ò�_ � K�R�ã aSNCTolnUZT
vws[soÕ Û ×�qLN � H5NCMeK�\]R)\]R)Ô�^)K�NeK5\]h*^S\]gr\p^SHw^�\]RrNOT�KQRS`)P Û H�M:TjU
^Y\mh]çeT[\]RSN4hC` Û hCH�NOh�qzK�R�^�N � H l]H�KjMCR)\]R)Ô�KjlmÔoT[MO\mN � P \]h:K�JdJ)l]\mHw^
NOTÚH�K[c � \]R�NO`)MCR,x Ü � H�MCH�hO`)l]NCh�TjUÉH�Koc � MC`)RÝK�MOHÆceT[P�Ù
Û \mRdH�^Q\mR�hOT[P�H(U�K�h � \]T[R�qoH�\]N � H�MáKjN4lmHwK�MCRd\mRdÔ|ToM:K�N:celpK�hOhC\nØ)Ù
c�K�NC\]ToR&NO\mPQH[x.VXRßÐ(VCa)Ñ4qzJ�K�MCNO\]NC\]T[R)\]R)ÔQ\]h|K�J)Jdlm\]H�^ Û i�J)MOHeÙ
^YH�NCH�MOP�\]R)\]R)Ô�K.P�Kwó)\]P|`)P=RS`)P Û H�M4T�U�HeóLKjP�J)l]H�h2.�`2a)b�NCT
� � \�c � N � HÊKjl]Ô[T[MO\]N � P c�KjR Û HÊKjJ)J)l]\]H�^ÆKjN5T[RLc~H&Òev�æoæ Û i
^YHeU�K�`dlmNe×�xIñ � H�R3N � \mhIRS`)P Û H�M:\]h:HeóLceH�H�^SH�^zq,N � H|NOM±K�\]R)\]R)Ô
hOH�N.\mh�M±K�R�^ST[PQlmi�^S\]gS\p^SH�^3\]RSNCTJcd.e^R. `fagbRh K�J)JdMCTwó)\]P�K�NOH�l]i
Hw÷[`�K�lnÙ�hO\���H�^3JLKjMCNC\]NO\mToR)h�q�� � H�MCH�..\]h N � H|NOT[N±Kjl�RS`)P Û H�M:TjU
NOM±Kj\mRd\mRdÔ*HeóLK�PQJ)l]H�h�x�Ð4VCa)Ñï\]h�N � H�R�MC`)R�ToR�H�Koc � JLK�MONC\]NC\]ToR
hOH�JLKjM±K�NOH�l]irq Û `)N��4\]N � K�R.\mPQJLToMCNeK�RSN�^S\��ÃH�MCH�RLc~H:MCH�l�KjNC\]g[H�NCT
K�^S\]MOH�ceN5K�J)J)l]\pc�KjNC\]T[R��IN � H5MC`)l]H�h*ÔoMCT��4RÈUZMCToP N � H5HeóLK�P�Ù
JdlmH�hW\]R.JLK�MONC\]NC\]ToR
i|KjMCH4R)ToN�H�g[Kjlm`�K�NCHw^*ToR|N � H�H~ódKjP�J)l]H�h,\]R
N � K�N JLKjMCNO\mNO\]T[R�ÒhCH�H5Ü�K Û lmHQv|K�R�^�K[c�c~T[P�J�K�RSiS\mRdÔ�^S\]h±ce`)h Ù
hO\]T[RL×�q Û `)NIT[R�N � H*HeóLK�PQJ)l]H�h�\]R�JLKjMCNC\]NO\mToR�ijY>v.ÒZPQT)^S`)l]T
N � H�RS`)P Û H�M|TjU:JLK�MONC\]NC\]T[Rdh±×�xïÜ � \]h|h � T[`)lp^ � H�l]JÚceT[P Û KjN
T�goH�MXØ�NCNC\]R)Ô�qrKjRL^.N � H:MCH�hC`)l]NC\]R)Ô�\mPQJ)MCT�goH�P�H�RrN,\]RÉKoc�ce`)MeK[cei
P�Kwi&J�K�MCNOl]i�T	�zhCH�NQN � H�^SH�ÔoM±Ko^)K�NO\mToRÆJ�T[NOH�RSNC\pK�l]l]ißc�K�`)hOH�^
Û iÚ`)hO\mRdÔ�hCP�Kjl]lmH�M5NCM±Kj\]R)\]R)Ô&hOH�NChwx=VXN5\]h�R)ToN�J�T[hChO\ Û l]H�\]R
ÔoH�R)H�MeK�lnÙXNCT�ÙXhCJ�H�ce\nØÃc�KjlmÔoT[MO\mN � P�hwqz� � H�MOH�N � H�MOH�\mh�R)T&ceToRSÙ
RdH�ceNC\]ToR Û H�NX��H�H�R�K�hCJ�H�ce\nØÃcIMC`)l]H K�RL^QK*hOJLH�c~\�Øzc:H~ódKjP�J)l]H[x
kEH�c�Kj`)hCH4N � H�RS`)P Û H�MzTjULJLK�MONC\]NC\]ToR)hzÔ[MOT��4hWl]\]R)H�KjMCl]i:�4\]N �

N � H�Rr`dP Û H�MzTjU)NCM±Kj\]R)\]R)Ô�H~ódKjP�J)l]H�hwq�K�RL^ Ð4VCadÑ4ö hW÷o`LK[^YM±K�NO\pc
UXK[ceNOT[M.\mh5ceToRSØLR)H�^ïNCT3N � HQHeóLK�PQJ)l]H�h*�4\]N � \]R�H�Koc � JLKjMCNC\nÙ
NO\]T[RÆK�R�^3N � `)h5c�K�R)RdT[N*HeóLceH�H�^>K�Ôo\mgoH�R3P�Kwó)\]P5`)P ÒZH[x Ô�xmq
vwæ[æ ' \nU�. `fagb �=vwæ[æ[×�q�N � H�K�l]Ô[ToMC\]N � P��4\]N � JLK�MONC\]NC\]ToR)\]R)Ô
\]h Ô[`�K�M±KjRSNCH�H�^3K5l]\]R)H�KjM:��T[MOhCNXÙCc�KjhCH5MC`dR)R)\]R)Ô�NO\]P�H[x ä4T���Ù
H�g[H�Mwq�^SH�J�H�RL^S\]R)Ô�ToRl.7`2a)bzqLN � H.P5`)l]NC\]J)l]\mc�KjNC\]g[H ceT[RdhCN±KjRSNCh
c�K�R Û HwceT[PQHù÷o`)\]NOHálpKjMCÔ[Hox



Ü4��T�P�H�N � T)^ShIT�U�ceT[P Û \mRd\mRdÔ|N � H|MOH�hC`dlmNOh T�U�\]RL^S`�ceNC\]T[R
ToR�N � H&\]RL^Y\mgS\p^S`LKjl:JLKjMCNO\mNO\]T[R)h � Kwg[H Û H�H�RÝ\]P�J)l]H�PQH�RSNCH�^
KjRL^ÚH�PQJ)\]MC\pc�K�l]l]iÆceToP�JLKjMCH�^zxåVXR>N � HÈØLMChON�q:KjlmlIN � HÈMC`)l]H
hOH�NCh�JdMCT)^S`LceHw^�KjMCH3hC\]P�J)l]i�PQH�MCÔoH�^Ú\]RSNCT�T[RdH[q:� � \�c � \]h
To`)NCJ)`dN Û i�N � H|l]H�KjMCR)\]R)Ô5J � K�hCHox VXR�N � H.hCHwceT[RL^ qzN � H�MC`)l]H
hOH�NCh�K�MOH�è[H�J)NÈhCH�JLKjM±KjNCHÆ`dRrNO\]láN � H�J�H�MXUZToMCP�K�RLceH�J � K�hOH[q
KjRL^QH�K[c � JLK�MONC\]NC\]ToR�celpK�hChO\nØLH�h4N � HáNOH�hCNI\]R)hCNeK�RLceH \]RL^SH�JLH�RYÙ
^SH�RrNOl]irx,{Æ�4\]R)R)\]R)Ô:c~l�KjhCh�\]h�N � H�R5K�hChO\]Ô[R)H�^�NCTIN � H�HeóLK�PQJ)l]H
Û i�goT[NC\]R)Ô�K�PQT[R)Ô5N � H|J�K�MCNO\]NC\]T[R)hwqz�4\]N � HwK[c � JLK�MONC\]NC\]ToR�ö h
��H�\]Ô � N Û H�\mRdÔ*N � H4ë�KjJ)lpK[ceH:Koc�ce`)MeK[cei.T�U�N � H4MO`)l]H4N � KjNW��T[R
�4\]N � \mRQ\]N:ÒXÑ�÷o`LK�NO\mToR�v�×�x�Ü � H hCH�ceToRL^QP�H�N � T)^.�bKjh�UT[`)RL^
NOTßKoc � \mH�g[H�ceToR)hC\]hCNOH�RSNCl]i Û H�NCNOH�M5MCH�hO`)l]NChwq�K�R�^3�bKjh|N � H�MCH~Ù
UZToMCH�K[^SToJ)NCH�^ x�î�T[MOH�hCToJ � \]hCNO\pc�K�NOH�^ÆceToP Û \]RLK�NO\]T[R�PQH�N � Ù
T)^Sh Û K�hCHw^*ToR k�Kwi[H�hO\pK�R.N � H�ToMCi|KjMCH:ce`dMCMCH�RrNOl]i Û H�\mRdÔáhONC`L^rÙ
\]H�^zq Û `)N � Kwg[H�hOT:UXK�M�iS\]H�lp^SH�^ù\mRYUZH�MC\]ToMzMCH�hO`)l]NCh�x�îÈK�RSi T[N � H�M
ceToP Û \]RLK�NO\]T[R h±c � H�PQH�h�K�MOH�J�T[hOhC\ Û l]H:ÒH[x ÔLx]qoÒ�_ � KjRÉãòaSNCTol�UT
vws[s[Õ Û ×C×�x
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ñ>\]RL^YT��4\mRdÔ5\mh*KjJ)J)l]\]H�^QNCT�Ð4VCa)Ñ \mR3K.U�Kjh � \]T[RÈhC\]P�\]lpK�M�NCT
_�ê�x Õdö h5Ò�úI`)\]R)lpK�Råv�sos[í[×�q�K�RL^3JdMCT)ceH�H�^Yh�K�h�UZTolml]T��4hwx�VXR)\nÙ
NO\�Kjl]lmiSqwT[R)l]i*t�� .4H~ódKjP�J)l]H�h,M±KjRL^ST[PQl]i:Heó)NCMeK[ceNOH�^.UMCT[PÝN � H
NOM±K�\]R)\]R)Ô hOH�NbKjMCH4`)hOH�^�UZToMWl]H�KjMCR)\]R)Ô�x�Ü � \mh�heK�P�JdlmH�\]h�hCNCMeK�N Ù
\nØLH�^ÈÒ\�x H[x]qS\]N4ceT[RSN±Kj\]R)h:K�J)JdMCTwó)\]P�K�NOH�l]i*H�÷o`LKjl�J)MOT[J�T[MCNO\]T[R)h
TjUdKjl]lrcelpK�hOhCH�he×�ÖoN � \]hzP�K�è[H�hz\mNzJ�T[hOhC\ Û l]H�NOT4hCNC\]l]l[l]H�KjMCR*celpK�hOhCH�h
N � K�N � Kwg[H.UH��=MCH�J)MOH�hCH�RrNeK�NO\mgoH�h�\]R3N � HQT[MO\mÔo\]RLK�l�NOM±Kj\mRd\mRdÔ
hOH�N�xÈVU:N � HQMCH�P�K�\]R)\]R)Ô�NOM±Kj\mRd\mRdÔ�H~ódKjP�J)l]H�h*KjMCH�c~T[MCMOH�ceNOlmi
celpKjhChC\nØLHw^ Û i�N � H5MCH�hO`)l]NC\]R)Ô�MO`)l]H5hCH�Nwq�N � \]h*hOH�N*\]h*T[`dNCJ)`)Nwx
� N � H�MC�4\]hCHoq)N � H4P�\]h±celpKjhChC\nØLHw^*HeóLKjP�J)l]H�h�K�MOH:K[^)^YH�^.NCT*N � H
\]R)\]NC\pKjl4HeóLK�P�JdlmHQhCH�Nwq:K�R�^ÆN � \]h�J)MOT)ceH�hCh�MOH�JLHwK�NCh�`)RSNO\ml4\]N
J)MOT)^S`LceH�h.R)T�\]PQJ)MCT�goH�P5H�RSN4\]RßKoc�ce`)MeK[cei�ToR&NX��T�hC`Lc�c~H�hXÙ
hO\mgoH�H~óYJ�K�R)hO\mToR)h�x,Ü � \]h�J�T[l]\pceiIT�ULMOH�÷o`)\]MC\]R)Ô:NX��T4hC`�c�ceH�hOhC\]g[H
U�Kj\]lm`dMCH�h5NOT�hCNCToJ � K�h Û H�H�R>goH�MC\nØLHw^ÆH�P�J)\]MC\pc�Kjl]lmiÈNCT�l]H�K[^
NOT Û H�NCNCH�M5MCH�hO`)l]NCh.\mR�N � H�c�KjhCH�TjUáÐ4VCa)ÑåN � K�R�N � H5J�T[l]\pcei
UZTol]lmT���H�^ Û iÆ_�ê�xyÕ)q�T�U hCNOT[J)J)\]R)Ô�K�h5hOTST[R>K�h5N � H�MCH�\]h5R)T
\]P�JdMCT�g[H�P�H�RSN�\]R�Koc�ce`)MeK[ceiSx�Ü � H lpK�NCNOH�M4\]h4P�ToMCH:JdMCT[RdH*NCT
J)MOH�P�KjNC`)MOH:hONCT[JdJ)\]R)Ô�Ò\Xx HoxmqjhCNCToJ)J)\]R)Ô5K�N4K l]T)c�K�l�P�\]R)\]P.`)P
TjUkN � H*K[c�c~`)M±Kocei�\mPQJ)MCT�goH�P�H�RrN�ce`dMCg[Hw×�x
VXR5N � H Û H�hONbc�K�hCHoqST[R)l]i��.Ò	� .w×�HeóLKjP�J)l]H�h�K�MOH4`)hCHw^zq)K�RL^

N � H�KjlmÔoT[MO\mN � P Û H�c~T[P�H�h*l]\mRdH�K�M \]R&N � H5NCMeK�\]R)\]R)Ô�hCH�N*hC\���H[x
VXR>N � H3��ToMChCN�c�K�hOH[qIN � H��4\]RL^YT�� ÔoMCT��4h�NOT�\]RLcel]`L^SH�N � H
H�RSNO\mMOH�NCMeK�\]R)\]R)Ô3hCH�NÈÒZToM5R)H�K�MOl]i�hCTr×�q4K�RL^�N � H�JdMCT)ceH�hOh�\]h
PQT[MCH�c~T[hCNOl]iÆN � K�R�l]H�K�MOR)\]R)Ô�^S\]MCH�ceNOl]i�T[RÆN � K�N.hCH�N�x�Ü � \]h
\]h�J�K�MCNO\pce`)lpK�MOlmiÚl]\]è[H�l]i�\]R>R)To\]hCi>^ST[P�K�\]R)hwq�� � H�MOH&\]N � K�h
Û H�H�R>T Û hCH�MCg[Hw^ÚNCT�l]H�Ko^ÆNOT&hOH�MC\]To`)h�J�H�MXUT[MCP�K�RLc~HÊ^YH�Ô[MeKwÙ
^)KjNC\]T[RÚ\]RÆN � H�c�K�hOH�T�U*_�êLxyÕïÒ�_4K�NOl]H�NCN�vws[s)vw×�x�Ü�TßKwgoT[\p^
N � \]h�q�N � H.\]P�J)l]H�PQH�RSN±KjNC\]T[R5`)hOH�^È\mR�Ð(VCa)Ñ>K�l]hOT5lm\]PQ\mNOh�N � H
RS`)P Û H�M�TjU�NC\]P�H�h�N � H:�4\]RL^ST��Ú\]h�ÔoMCT��4R5NCT.K J)MCH�hCJ�H�ce\nØLH�^
P�Kwó)\]P5`)P ÒXÕ Û i>^SHeU�Kj`)l]N±×�x Ü � \]h�h � T[`)lp^ � H�lmJòJ)MCH�goH�RSN
N � H:hOirhONCH�P UZMOT[P=K�NCNOH�P�JdNC\]R)Ô NCTIØLN�N � H4R)To\mhOH4\]R�^ST[P�K�\]R)h
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