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GIHKJMLHONQPSRUTSHWVYX[Z\PY]^RUTS_a`bHOcdR�egfhJ=cUHWijHKegfhTSegXlkS]bXmXncpoqXnPreg]^XnHOVYfO]sXnoutvfO`wiOXnPY]bXmegfhJ=PSTxVSRyoqtvfhobRz`bRUP
Hjk{oq`q]^HOeg`qX|N}PSX�t"fO`�]^XltS]bXnoqXnT}`bHj]6NQPSHOcUoqXliOfhc ~qegfhJ3t{PY`bHOelRn�fh��f�N}P{HOcUoqXliOfhcSe�LHOcUelP{cSN}PSX�t{PY_hH���Xl]6N}P{HOcUoqXliOfhcY`bRzt�PSo
VYXdVSRUobt"fho^Rz`bRUP�J�HOT}PSHOc��SJ,Xne�LHOTSRUej�{HOPS`qfhJMLHj`bRUepf3J,XnT}`bHOc��6Z\PY]^RyTY_'t"XnT{obHnijH'XnTscUH,elRUT}`bH3egfhJ.P{TSH,Hjk{oq`q]^HOelelR��f
VYX6cUH2`n�� t{RUelH:��PScycUHp��fY�OJ��Xno�k��XO�j��PScUczXnol�{VYX6t{HjtvXl]\N}PYX�PST�J3Hj`qXnJDLHj`bRUe6tvfO`E��Xl]�oqXl]bi�Rz]EtvXl]�VYXnJ3fhoq`q]^Hj]I`qXlfO]^XnJ,Xno\f
]bXnHOcURz`q�nHj]�egfhJ,t{cyRUelHj`boIe�LHOcUelP{cUoIJ3Hj`qXnJDLHj`bRUelo�HOJ�k�Xnc�egfO]^]bXnoqtvfhTYXnT}`�H��bPY`\VSXnch��HOJ��fho�cyc�LHjt{RUoER}cUH:_OfhJ�H$V0��Xnobk"fO]^]^Hj]
��N}PSXdoS�fhTu]bXltS]^XnoqXnT�`bHj`bo$XnTscUH,JDLHON}PSRyTSH'J3R �bHOT�`j�elHOT}`:XncEelHjt��elHOc�VYXdczXneg`bPY]4H���Xnobeg]^RztS`bPS]^HQ�b�

  cz`q]bXno `bRUt{PSo6R{�¡fO]4J,Xno�VSX2e�LHOcUelPSc{`bHOJ�k��X�tvfQVSXnT3oqXl]¢]bXltS]bXnoqXnT}`bHj`bo¢tvXl]�cUHd£DZp�Q¤6T¥XncUo6egfhJ,t�PY`bHOVYfO]^ol�QtvXl]
Xg¦QXnJ3t{czXO�YcUH'elRUT}`bH�obXl]^RUH'c��§Hjk{oq`q]4HOelelRn�f,VYXncUo�VSRUoq`bRyT�`bo�`bRzt{PSo�VYXpJ,XnJDLfO]^RUH'RUT}`qXl]^TSH�R�Xg¦�`qXl]^TSH,NQPYX�Xno���HOTuoqXl]bi�Rz]
J,XnT}`q]bX�NQPYXpXncEelHjt��elHOc0]^XltS]bXnoqXnT}`bHj]^RUH3cyH,elRz]^elPSRz`qXl]4RUH?NQPYXdtvXl]^J3Xl`�VE��Xnobeg]^RUPY]^XO�SJ,fQV{Rz¨{elHj]�R0XnoqkvfO]b]^Hj]:HONQPYXnoq`bo
`bRzt{PSo�VSXdJ,XnJMLfO]^RUH�©

ª�«�¬E«¬ ®�¯�°�±�²�³I°�´D±�³Eµ·¶¢¯ ¸O¹"º�»�¼�´
¤6TsHONQPYXnoq`|elHjtI�� `qfhc���cUH,£MZAoqXl]½LH�iQRUob`bH,egfhJ¾PST¿VSRUoqtvfhobRz`bRyP¥NQPYXm�Xno$elHjt{H"�e?VSXdelHOcUelPScUHj]|PSTu]bXnobP{cz`bHj`:H3t{Hj]^`bRz]
V0�§PSTSH'egXl]b`bH�XnT�`q]4HOVSH��

À Á Â

LÃ kQiQRyHOJ,XnT�`l�hR�`q]4HOeg`bHOT�`ÅÄoqX$V0�§PSTSH|JMLHONQPSRUTSH|VYX�Z�PS]^RUTY_Y�j`bHOT}` c���XnT�`q]4HOVSH À egfhJ�Xnc�]bXnobP{cz`bHj` Â oS�fhT,elHOVYXnTYXno
V0�§PST¥VYXl`qXl]^J3RUT{Hj`�HOcz��HjkvXl`l��Æ\Xl]¢`bHOT�`l�Ytvf�VYXnJ�iOXnPY]^X$`bHOJ?kvX|cUH?JMLHONQPSRUTSHdVSX$Z\PY]^RUTY_Y� Á ��egfhJÇPST�VSRyoqtvfhobRz`bRUP
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NQPYXdXno:elHjt�H"�e�VYXdelHOcUelP{cUHj]:PSTSH,egXl]b`bH���P{TSelRn�f,VYXdcUH'��fO]^J3H�ò
óOô ò�õ�ö|÷�øùõ\ö

Æ\Xl]|H,`qfO`bH�elHOVYXnT{H À¿ú õ ö cUH,JMLHONQPSRUTSH Á elHOcUelPScUH'XncEi½HOczfO] óOô � À ��VYXl¨{T{Rz`¢egfhJ¾H
óOô � À ��û Â o^R0REoqfhcUHOJ,XnT}`2obR0ü�ý Àuþ öô ü Â

G6��fOk��qXneg`bRUP¿V0�§HONQPYXnoq`|elHjtI�� `qfhc��Xno|c���Xnoq`bP{VSR0REcUH3elHj]4HOeg`qXl]^Rz`q�nHOelRn�fuVYX�cUXno���P{TSelRzfhTSo�NQPYX�oS�fhTMegfhJ,t{PY`bHjk�czXno:f
elHOcUelP{cUHjk{czXno$RIczXno|N}PSX?TYf ÿYf¥oS�fhTE�2¤6cI�¡Xl`�N}PSX?ol��Xnoq`bP{VSRzXnT¿TSfhJ��Xno|cUXno:��PSTSelRzfhTSo$VYXl¨{TSRyVYXno:oqfOkS]^X?elHOVYXnTYXno|TYf
]bXlt{]bXnoqXnT}`bH3elHjt¿tELXl]^V{PSH3VYXp_OXnTYXl]4HOcURz`bHj`:XnTMcUH'tS]½LHOeg`bRUelH��qH3NQPYXdJ,fhcU`bo2HOcz`q]bXno:`bRzt{PSo�VYX?VSHOVYXno:HOVSJ3Xl`qXnT¿PSTSH
egf�VSRz¨{elHOelR��f,XnTu�¡fO]4J3H3VYXdelHOVYXnTSXnol�
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Q|Rzt\LfO`qXno^REVYXNR�ÿQPY]^e4ÿ�ÄZ�PS]^RUTY_
ª�«¬E«TS U ¼S»�¹0±�²!V³x¼S°\¸&W�¼�»»�¼S°YXI¯6¹"¸JXE¼{´s²|¶ZW�³0º�»¼Sµ�¼�´
[ RIXnTSo:]^Xnoq`q]^RUTY_hRyJ HOc�elHOo$t{Hj]b`bRUelP{cUHj]2VYXdt{]bfOk{czXnJ,Xno2VYX?VYXnelRyobRn�f,tvfQVSXnJ.Xnoq`bHjk{cyRz]2PSTSH3]bXncUHOelRn�f�V{Rz]bXneg`bH,XnT}`q]bX
tS]^fOk{czXnJ,Xno R{cUczXnTY_hPSHj`q_OXno6R���JW�Xno¢RUJ,tvfO]b`bHOT}` N}PYX:HORz¦��fY�}XnT�`q]bX$cUHp]bXnoqfhcyPYk{RUcURU`bHj`\VYXncyo�tS]bfOk{cUXnJ,Xno�RYXncY`bRzt�PSo�VYXncUo
cUcUXnTY_hPSHj`q_OXnol�

\|T¥tS]bfOk{czXnJ�HdVYX$VSXnelRUobRn�fdXno�t{cUHOT}`qXÐ�bHdXnT¥��PST{elRn�f�V0�§PST{HdegXl]b`bH?XnT�`q]^HOV{H?R�cUH�oqXnP{Hd]bXnoqfhcyPSelRn�f�egfhTSo^RUoq`qXnR ¦,XnT
PST{H3VYXnelRUobR��fY� �¤6o$H3VSRz]��SegfhTSobRUoq`qXnRz¦uH3]bXnoqtvfhTSVY]bX [�] �_^ Ã �SiOXl]b`bHOVSXl]�����HOcyo:fa`��Qçj��G�H3oqfhcUPSelR��f�H3PSTut{]bfOk{czXnJ3H
VYX?VYXnelRUobRn�fY�3b0c?��VYXno:VYXncvt{P{T�`:VYXpi�RUoq`bH,VSXdczXno:£DZrXno:]bXlt{]bXnoqXnT}`bHj]^RUH,egfhJCH��

d Á c e e e3f
[�]

g g g3hi^ Ã
¤�TKHON}PYXnob`bHM]^XltS]bXnoqXnT}`bHOelRn�fY�6cUHDelHOVYXnTSH d ]bXlt{]bXnoqXnT}`bHDcyHMegf�VSRz¨{elHOelR��fMV0�§PST{HMRUT{oq`�LHOTSelRUHMVYXnc6t{]bfOk{czXnJ3H��

Æ\Xl]�`bHOT�`l��cUHu]bXnobfhcUPYk{RUcyRz`bHj`|VSXnc�tS]bfOk{cUXnJ3H�b8cÇR cUH¿elHOcUelPScUHjk{RycURz`bHj`pVYX�cUHw��PSTSelR��f ó c.òEõ ö ÷{ø j:`�knç_lwXnoq`bHOT
VSRU]bXneg`bHOJ,XnT}`:]bXncUHOelRzfhT{HOVYXnol�

Æ\f�VYXnJCVSXl¨{TSRz]�`bHOJ?k¢�X�XncEcUcUXnTY_hPSHj`q_OXnmoc egfhJCH
mocrûpj d ú õ öJq ó c'� d ��û ç_l

�¤�opHuVSRz]n�rmoc �XnopXnc�cUczXnTY_hPSHj`q_OX,VYXnc�NQPSHOc ó c �Xnop��PSTSelRn�f elHj]^HOeg`qXl]��� ob`bRUelH���Æ\Xl]d`bHOT}`l�IcUH ]bXnobfhcUPYk{RUcyRz`bHj`2VYXnc
tS]^fOk{czXnJ3Hsb8c�� cUHDelHOcUelPScUHjk{RycURz`bHj`�VYXwcUH¿��PST{elRn�f ó c.R¢cUHM]bXnelPY]^obRUiQRz`bHj`�VYXnc¢cUczXnTY_hPSHj`q_OXtmoc.o{�fhTWcyHMJ3Hj`qXnRz¦�H
egfhobH��

R�fhJNQPYXDÿSR$ÿ{HacUczXnTS_hPSHj`q_OXnowN}PYXDoS�fhTxHOelegXltS`bHj`boutvXl]¥£DZ N}PSXMtvf�VYXnT·TYf�t{Hj]^Hj]n�2`bHOJ�k��XmÿSR|ÿSHOPY]½LH
tS]^fOk{czXnJ,Xno�tvXl]:HOcUo$N}P{HOcUo�Xno:tvfO`:`q]bfOk�Hj]2PSTSH,£DZ ��fY�"VYXp�¡fO]4J3H3JW�Xno:_OXnTSXl]^HOc��{PST¿HOcz_OfO]^RUobJ3Xj�6N}PYX?V:�fhTSH3cUH
oqfhcyPSelRn�f'egfO]b]bXneg`bH3NQPSHOTwHON}PSXnoq`bHa�Xno,~ [u] ���   NQPYXnoq`bo¢tS]bfOk{cUXnJ,Xno���R�Xncyo¢cyczXnTY_hPSHj`q_OXno�H�XncUcUo¢HOoboqf�elRUHj`bog� ]^Xlk"XnT Xnc
TYfhJCVYXwvx� 5 �y24z	��
��Tz�� ;	< �uvO�
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� � - �0
�� 937 �pÆ�Hj]^Hj]½LH�cUH,JMLHONQPSRUTSH Á HOJ�k¿XnT�`q]^HOV{H d��

¤6cvt{]bfOk{czXnJ3H,VSXdcUH't{Hj]^HOVSH,obXl]½LH,]bXnoqfhcyPYk{czX�obR0Xg¦YRUoq`qXnR ¦wPSTSH,JMLHONQPSRUT{H�VSX�Z�PS]^RUTY_ Á � VSXdcUH'�¡fO]4J3H
� Á k d�� Á � e e e3f

[u] ��cUH,JMLHONQPSRUTSH Á HOJ?ksXnT�`q]4HOVSH d Hj]b]^Rzk{H'H3P{TSH,egfhTY¨S_hPY]4HOelRn�f3VYXpt{Hj]^HOV{HQ�
g g g3hi^ Ã ��XnT¿elHOo$egfhT�`q]^Hj]4R��

  TYXnJ.H3egfhTSo^RUVYXl]^Hj]:PST{H,RUTSoq`�LHOTSelRyH?t�Hj]b`bRUelPScUHj]:VSXncvtS]bfOk{czXnJ�H,VYXdcUH't{Hj]^HOV{H�� [ Rz_hH,cUH,obXl_r�PYXnT�`$£MZpò
�z�z�§¤o��¤6£DÆ6G�¤:�z�z�
��XnoqtS]��Xno�V0�§P{TSH?RyTSoqtvXnelelRn�f?VSX|cUH�£DZ Hj]^]^RzkvXnJ H'cUH�egfhTSelcUP{obRn�f?VSX�NQPYX�cUH�£MZxoqXnJ,t{]bX$t�Hj]^H?o^R"cyH?elHOVYXnT{H

V0��XnT}`q]^HOVSH3egfhT}`}�X?PSTso��� J�kvfhc���J,XnT}`q]bXdNQPYX�J3HORvt{Hj]4Hj]½LH3NQPSHOTucUH,elHOVYXnTSH�TYf�egfhT}`bRUTY_hH3on�� J�kvfhcUo����
Q$XnJ�]bXnoqfhcz`�Xnc�t{]bfOk{czXnJ3H VYX,cUHwt{Hj]4HOVSH t"Xl]dHuNQPSHOcUobXliOfhc�elHOVYXnTSHwtvXl]½LfuHOJ�k�PSTSHw£MZ egfhTSeg]bXl`bH��   �e�Lf

TYfwiOfhc�VSRz]pN}PSX?Xnc�tS]^fOk{czXnJ3H¥XnTD_OXnTYXl]^HOc�obRz_hH ]bXnobfhcUPYk{czXO�pG�H¥t{]bXl_hPST}`bH·�Xnonò$Xno�tvfO`��¡Xl]dcyH¥J3Hj`qXnRz¦�HuHOT�LHOcyRUobR
tvXl]:H3N}P{HOcUoqXliOfhcE£DZ �

+ � ��/ � 5�9������ ¤6cEtS]bfOk{czXnJ�H�VSXdcUH't{Hj]^HOVSHW�Xno$Rz]b]bXnobfhcUPYk{czX

� F "&� �C 
  TYXnJ H$obPSt"fho^Hj]\NQPYX�cUH$JDLHON}PSRyTSH Á � Hjk{HOTSo\XnobJ3XnT�`bHOVSH|Xg¦YRUoq`qXnR ¦v�   czXno^ÿYfO]bXnol�OegfhTSoq`q]4PSRz]bXnJ cUH|oqXl_r�PYXnT}`

JMLHONQPSRUTSH'NQPYXdHOTYfhJ,XnTSHj]^XnJ Á¢¡ ò

d

e e e3f
[u]

£ R�HOcUelPScUHj]¥¤w`bHOcEN}PSX d û d�¦ VSRUT{o¢VSX§� ö ûpj d©¨ l�ª¨¬« ©
£ ZI]bfOk�Hj]w Á�¦N® V{RUTSo�VYXnc0egfhT½�bPST}`¯j Á�¨ l�ª¨¬« © �

£ � Á�¦ k d�¦C� Á � e e e3f
[u] ò � Á�¦ k d�¦&� Á�° e e e3f

d�¦?ú m2� Á�¦ �b� 6	9!/_9!/,±
g g g3h d�¦a²ú m2� Á�¦ �b� 6	9!/_9!/,³g g g3h�^ Ã ò 609!/_9!/,³

g g g3hi^ Ã
  t{Hj]b`bRU]|V0�§P{TSH3elHOVYXnTSH d NQPSHOcUoqXliOfhc��vcUH¥JMLHON}P{RUTSH Á ¡ XnTQPSJ,Xl]^H¥Xnc�egfhTj�qPST}`�� ö û´j d ¨ l�ª¨¬« © RI`q]bfOk{H¥XncT��PSJ,Xl]^fsV0��fO]^VY]bX,NQPYX�cUR�egfO]^]bXnoqtvfhT[H d VSRUTSo�V0�§HONQPYXnoq`?egfhT½�qP{T�`l�   egfhT}`bRUTQPSHOelRn�fsXnTQPSJ,Xl]^HsXnc egfhT½�bPST�`?VYX

`qfO`qXno�czXno�JMLHONQPSRUTYXno¢VYX�Z�PY]4RUTY_���XnTQPSJ,Xl]^HOT}`�`qfO`qXno:czXno¢egfQV{Rz¨{elHOelRzfhTSo¢tvfhobobRUk{czXnog�E¨{T{o�NQPYX|`q]bfOk{H'cUH�JMLHON}P{RUTSH



ä�å�æ Ä¶µ é�ê ëOì"í�î?ïSé|ðEñ

¤�ÄbLXnobRUJ�H��
G�H JMLHON}P{RUTSH Á � ��N}PYXuoqXnJ3tS]bXwÿSH VYX¥]^XnoqtvfhTSVY]bXj�|XnTSo,VSRz]½LHMobR�cUHDJMLHON}P{RUTSH Á�¦ HOJ?k�XnT}`q]^HOVSH d û

d�¦ Hj]b]^Rzk{Haf�TYf�HWP{TSH�egfhTS¨S_hPY]^HOelRn�f�VYXDt{Hj]^HOV{H�� ¤6TxelHOouHj¨S]^J�Hj`bRUP0�:tvf�VYXnJ obRUJ�PScUHj]¥cyHWegfhJ3t{PY`bHOelRn�f
egfO]b]^XnoqtvfhTYXnT�`'J3R �bHOT}`j�elHOT�`,cUHMJMLHON}P{RUTSH¿P{TSRziOXl]^obHOc�� Á�° �iR�fhJ7HD]bXnobP{cz`bHj`?obHjk{]bXnJ7o^R�cUHDelHOVYXnTSH d û d�¦
tvXl]b`bHOT�· fMTYfsHsm2� Á�¦ �b�w¤6TmXnc�elHOo?NQPYX Á � XnTSo�V{Rz_hHsNQPYX�TYfsol�§Hj]^]^Rzk{HuHMelHjt�egfhTY¨S_hPS]^HOelRn�f¿VYX�t{Hj]^HOVSH��
tvf�VYXnJÇXnoq`bHj]$obXl_hPY]^o:VYX?N}PYX d�¦¸²ú m$� Á�¦ �b�

G�HpJMLHONQPSRUTSH Á ¡ HOR ¦0�� egfhTSoq`q]^PSRyVSH$obXnJ,tS]bX�Hj]b]^RUk{H$HpP{TSH$egfhTS¨S_hPY]^HOelRn�fdVSX¢t�Hj]^HOVSH�R��hHpJW�Xno HpJW�Xnol�}TYfhJ��Xno
HOelegXltS`bHj]jLH¥HONQPYXncUczXno�elHOVSXnTYXno d û d�¦ N}PYXdegfhJ3t{czXnobNQPYXnTucUH,egfhTSV{RUelRn�f d�¦¸²ú m2� Á�¦ �b� �¤6o:H3V{Rz]n�

m$� Á ¡ �\ûpj d q d û d�¦º¹»d�¦a²ú m2� Á�¦ �¼l�ûºmo½
Ã XnT�HOcU`q]bXno�t�Hj]^HOPSczXnol��cUH�JMLHONQPSRUTSH Á¢¡ HOelegXltS`bHWXnc2cyczXnTY_hPSHj`q_OX�mo½ N}PYXMobHjkvXnJ NQPYXMTSf �XnowTSR:`bHOT oqfhcUo
]bXnelPS]^obRzijHOJ,XnT}`�XnT}PSJ3Xl]^Hjk{czXO�

  ]b]^RUk"XnJs��tvXl]�`bHOT}`l�SH�PSTSH�egfhT�`q]^HOV{RUelelRn�f�t"Xl]�cUH�N}P{HOc�egfhobH'cUH�obPYtvfhobRyelRn�f�RUTSRyelRUHOcSoqfOkS]^X|c���Xg¦YRUoq`lLXnTSelRyH�VSX|cUH
JMLHONQPSRUT{H Á � ÿSH,VYXdobXl]2TYXnegXnobo�LHj]4RUHOJ,XnT}`:��HOcyobH��

+ � ��/ � 5�9����y¾ ¤6cvtS]bfOk�czXnJ3H'VYX�cUH't�Hj]^HOVSHa�Xno2oqXnJ�R ÄVYXnelRUVSRUk{czXO�
� F "J� �C 
^$fhJW�XnodelHOc�`q]bfOk{Hj]pPSTSH¥£MZ HOJ?kDXnT}`q]^HOVSH � Á k d�� N}PSX�t{Hj]bX�tvXl]$H¥`qfO`bHwJMLHON}P{RUTSH Á R\elHOVYXnTSH d `bHOc

NQPYX Á t�Hj]bXsHOJ�k d egfhJ H XnT}`q]^HOVSH��   NQPYXnoq`bHmJDLHON}PSRyTSHMTSfA�Xno�HOcz`q]^HmNQPYXucUH JMLHON}P{RUTSH PSTSRziOXl]4obHOc�NQPYX
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