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M dXo GHbLRSo5Q.R g<l�m�l Grb=ZXo�R.bLC.p ^ AWdDo5q�o�CFEHQ JDO!^ks<;<t7J dDb=Q�T�o�o5Z���C.o5bLRSo5c�o5QSA�o5��EHb=GHGUp���Y=C�R.dDo /�^k\ bLC.CFEU�Lb=G
bLR / bLCFQ�EHZ g b=Z�VWbLC.p 4L;=;Ls b=ZDc���Y=C�R.dDo i b=Q.Q.ErZDE�bLC.CFEU�Lb=G�bLR ` bLR.VXCFZ�EHZ g VDGUp 4L;=;LsX6�O!^ks<;<t ��Y��=o�C�QBR.dDo
p=o5bLCFQ 25tL;X2 R.dXC.Y<VX�<d 4L;X25t b=ZDc+EHQhZDY��'b���b=ErGHbLTWGUo!Y<Z+��o5VWQ N

�F� dXY<q�o � o5q�Q � cXo s<;<t76 ZDEUY<��b=ZDc �F� dDY<q�o � o5q�Q � cXo s<;<t76 ��RSAW�
O!^Ps<;<t C.o�AWC.o5QSo5Z�R.QhEHq�ADC.Y��=o5q�o5Z�R.Q�Y��=o�CBEHR.Q�AWC.o5cXo5��o5Q.QSY=C JDO�^ks<;<I7J ��EUR.d
C.o5Q.A�o5��R�RSY�R.dXo!A�Y<Q.EUR.EHY<ZDQ

Y=��b=GHGKAWGHb=ZXo�R.Q J TWVDR�o5QSA�o5��EHb=GrGUp�RSY~R.dXY<QSo!Y=� / bLCFQhb=ZDc ` bLR.VXCFZ 6 M dDEHQkq�o5q�Y�cXo5Q.��CFEUT�o5Q�R.dXo!��C.o5bLR.EUY<Z�Y=�
O�^ks<;<t7J cXY7��VWq�o5Z?R.Q�R.dXo$ZDo���o�C�cDbLR.b�Q.o�R.Q�VDQSo5c*EHZ�R.dXo�b=c��.VDQSR.q�o5Z�R J cDErQ.��VDQ.QSo5Q�QSY<q�o Y=��R.dDo QSY<GHVXR.EHY<Z
AWbLCFb=q�o�RSo�CFQ J Q.dDY���Q AWGUY=R.Q�Y=�hR.dXo�q�Y=C.o�C.o5GHo���b=Z�R�C.o5Q.ErcDVDb=GHQ J ADC.o5QSo5Z�R.Q�R.dXo�cDE���o�C.o5ZD��o5Q�Y=� O!^Ps<;<t �7Q 6
O�^ks<;<I7J b=ZDc+�<EU�=o5Q�o5QSR.Erq�bLRSo5Q�Y=�]R.dXo�C.o5b=GrEHQSR.EH�!b=����VXCFb=��EHo5Q�Y=��R.dXo / bLCFQ�b=ZDc ` bLR.VXCFZ�o�AWdDo5q�o�CFEHcXo5Q 6
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M dXo g<l�ml GHb=ZXo�R.bLCFp®b=ZDc m VDZDbLC ^ AWdDo5q�o�CFEHcXo5Q J�O!^Ps<;<I � m¯^ks<;<I7J �jo�C.o°��C.o5bLRSo5c±EHZ 25t=t<> b=ZDc²bLCFo
cXo5Q.��CFEUT�o5c
T7p ` R.b=ZWcDEHQ.d´³ 25t=t=µ<¶�6 M dXo�p���Y=CFq·R.dXo�TWb=Q.ErQ���Y=C�b=GrG�AWGHb=ZXo�R.bLC.p�b=ZDc�GHVWZDbLChA�Y<Q.EUR.EUY<ZDQ�EHZ�R.dDo
¸!¹�º¼»¾½L¿�½LÀ~Á¼Â�ÃLÄX¸!ÄÅÀ�ÃL¿KÃ?Â J QSR.bLCFR.EHZX��EHZ 4L;=;<07J b=ZDc�bLCFo�b=GrQSY�R.dXo���VWZDcDb=q�o5Z�R.b=G7o�AWdXo5q�o�CFErcXo5Q]Y=�WR.dXohGHbLRSo5QSR
QSo�R�Y=� ,Æ^�\�`�i Y<Z��=o5Z�R.EUY<ZDQ$³ 4L;=;<0<¶�6

[ Y=C / bLC�Q J EHZ���Y<Z�RSCFb=QSR]RSY O!^Ps<;<t7J R.dDo O!^Ps<;<I Y=TWQSo�CF��bLR.EUY<ZWb=G?QSo�R���Y<Z?R.b=ErZXo5c Y<ZWGUp 2�¶ CFb=cDbLC���GUY<Q.VDC.o
A�Y<ErZ?R.Q�VXA�RSY 25t=t=0 b=ZDc 4<¶ QSAWb=��o5��CFbL��RhCFb=ZX�<ErZX��cWbLR.b~��C.Y<q / bLCFEHZXo�C t ³ÈÇ 4=t A�Y<EHZ�R.Q J�25t<>72ÊÉÆ>L4<¶�JWË EUÌ7ErZX�
³ 254=µ=4 A�Y<EHZ�R.Q JX25t<> Ç ÉÍµ=4<¶�J b=ZWc l dXY=T�Y<Qh³ 4 A�Y<EHZ�R.Q JX25t=µ=t<¶�6k[ VXC.R.dDo�C J R.dXohY=CFEUo5Z�R.bLR.EUY<Z~Y=��R.dXo���dXY<GUohEHZWZXo�C
AWGHb=ZXo�RPQSp3QSRSo5q J EHZD��GHVWcDEHZX� / bLCFQ J ��b=QPTWb=QSo5c�VXA�Y<Z Ë�m�f�, A�Y<EHZ�R.Q�Y=��R.dXo / bL�=o5GHGHb=Z�Q.AWb=��o5��CFbL��R�EHZ~Y=C.TKEUR
bLC.Y<VDZDc Ë o5Z7VDQ$³ 25µ A�Y<EHZ?R.Q J�25t=tL;�ÉF25t=t�s�¶ b=ZWc+b=Z+EHZDcWEUC.o5��Rj��CFb=q�o É R.EUo EHZ 25t=µ=µ76

M d7VDQ J R.dXo ADCFo5QSo5Z?R É cWb5p�A�Y<Q.EHR.EUY<ZDQhY=� / bLCFQ���C.Y<q O!^ks<;<I CFo�ADC.o5QSo5Z�R�q�b=Z?p+p=o5bLC�Q�Î�o�Ï7RSCFbLA�Y<GHbLR.EHY<Z
AWb=QSR]R.dXojb=����VDCFbLRSohCFb=ZX�=o�cDbLR.b�b=ZDc~bLC.o�R.EHo5c Y<ZDGHp�EHZDcDEUCFo5��R.GUp!RSYBR.dXo , Z?RSo�CFZWbLR.EUY<ZDb=G i o5GUo5QSR.Erb=G \ o���o�C.o5ZD��o
l GHb=ZXo�³ ,.i�\B[�¶�6 M dXo�C.o��jo�C.o ZXY�Ð=Á�».Ñ.Â�º�R.EUo5Q�Y=�]R.dXo / bLCFQho�AKdXo5q�o�CFEHQ�RSY�R.dXo ,.i�\�[j6

[ Y=C ` bLR.VXCFZ J R.dDo�Y<ZDGUp�cDbLR.b~ÒWR�T�p O!^Ps<;<I ��o�C.o Y=ADR.EH��b=GÓRSC�b=ZDQ.EURhR.EHq�EHZX�<Q���C.Y<q·Ô´b=Q.dWEHZX�=RSY<Z�b=ZWc
Õ o�CFQ.R.q�Y<ZD��o5V3Ï*³ 25t32=2ÊÉF25t=µ=4<¶�J AWdXY=RSY7o5GUo5��RSCFEH�hRSC�b=ZDQ.EURPR.Erq�EHZX�<Q���C.Y<q m b l b=GHq�b J3f Y=CFcXo5b=V3Ï J b=ZDc M Y=Ì�p=Y
³ 25t=µ�sLÉF25t=t Ç ¶�J b=ZDc�Y=TWQSo�CF��bLR.EUY<ZWQh��CFY<q O b=Z��¾Y<Z�b=QSRSC.Y<GHbLT�o5Q ³ 25t Ç t�ÉF25t=µ32�¶�6
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M dXo�o�AKdXo5q�o�CFEHQkY=� / bLCFQjY��=o�ChR.dXo�ADC.o5QSo5Z�Rjp=o5bLCFQ�EHQ�cDCFb=q�bLR.EH��b=GHGHp~Erq�ADC.Y��=o5c�EHZ�b=GHGKR.dXC.o�o!cDEHq�o5ZDQFEUY<ZDQ N
EHZ´R.dXo
CFb=cDErb=Gk��Y<q�A�Y<ZXo5Z�R$T7p l bLR.d3ÒKZWcXo�C$C�b=ZX�=o
b=ZWcncXY=AWAWGUo�C q�o5b=QFVXC.o5q�o5Z�R.Q�³ [ Y<GUÌ3ZXo�C J�25t=t<>=¶�J T7p
C.o5��o5Z?R /°Þ�` b=ZDc - cXp3Q.QSo�p�CFb=ZX�<ErZX��³¼ß�Y<ZXY=AKGHEU� J74L;=;<0 b ¶�J b=ZDc J EHZ�R.dXo�Rà�jY�AKGHb=ZXo É Y=� É QSÌ�p���Y<q�A�Y<ZXo5Z?R.Q J
T�p°b+QSo�C�EUo5Q /°Þ�` b=ZDc - cXp3Q.QSo�p Ë�m�f�, A�Y<EHZ�R.Q�³ f Y=CFcXo�C J�4L;=;<0<¶�6 M dXo5QSo Ë!m¯fj, A�Y<EHZ?R.Q J ��Y=C$R.dXo�ÒWC�QSR
R.EHq�o J ADC.Y��7ErcXo�b=Z+b=����VXCFbLRSo�cDEUC.o5��RhR.EHo�Y=�]R.dDo / bLCFQ�o�AWdXo5q�o�C�EHQ�Y<Z?RSY�R.dXo ,.i�\�[j6
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i�i�O cDbLR.b�³ ` RSY<ZXo J�4L;=;<0<¶ ADCFY��3EHcXo�b!Q.EH�<ZDE�ÒK��b=Z�R�b=c��.VDQSR.q�o5Z?R�EHZ$R.dXojADC.o5QSo5Z�R É cXo5��b=cXo�AWGHb=ZDo É Y=� É QSÌ7p
cDEUC.o5��R.EUY<ZWQ���Y=C!R.dXo�ÒW�=o~Y<VXRSo�C�AWGHb=ZXo�R.Q 6 M dXC.o�o~QSo�R.Q!Y=�kZXY=CFq�b=G�A�Y<EHZ�R.QB��C.Y<q -!O!l ÒKR.QBRSY�QSAKb=��o5��CFbL��R
o5ZD��Y<VDZ�RSo�CFQPbLR Ë o5Z7VDQ J�g VXAWEURSo�C J b=ZDc ` bLR.VXCFZ�³ g b=��Y=TWQSY<Z J34L;=;<0<¶ �<EU�=o�QSRSCFo5ZX�=R.d�EHZ�R.dXohCFb=cWEHb=GXcDEUC.o5��R.EHY<ZDQ
b=ZDc+b=GHQSY�QFdXY��±�¼b=EUCFGHp��=Y7Y7c+��Y<ZWQ.EHQSRSo5ZD��p���EHR.d�R.dXo�Y=R.dXo�C�Y=AWR.EH��b=GÓcDbLR.b 6

M bLTKGUo , GHEHQSR.QÓb=GrG=Y=�3R.dXoPY=TWQSo�CF��bLR.EUY<ZWb=G<cDbLR.b��BdDEH�Fd�dWb5�=okT�o�o5Z$b=cDcXo5c�Q.ErZD��o�R.dXok��C.o5bLR.EHY<ZDQÓY=� O!^Ps<;<0
EHZ 25t=t=I b=ZDc O!^Ps<;<I EHZ 25t=t<>�6 M dXo�o5bLC�GHEUo�C cDbLR.b J ÒWR�T7p O!^Ps<;<0 b=ZDc°T7p O!^ks<;<I7J bLCFo�cXo5Q.��CFEHT�o5c°ErZ
` R.b=ZDcDEHQFd°Ñ5ºjÃ=Ä�á!³ 25t=t=I<¶ b=ZDc ` R.b=ZDcDErQ.d´³ 25t=t=µ<¶�6
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@ìZ�VWq T�o�C¯Y=�WAWbLCFb=q�o�RSo�CFQ]EHZ$R.dXo�Q.Y<GHVXR.EUY<Z ��Y=C O!^Ps<;<t bLC.o�Y=�WEHZ�RSo�C.o5QSR�í M bLTWGUo ,., ADC.o5QSo5Z�R.Q�bBQ.dDY=C.R�GHErQSRÓY=�
R.dXo5QSo 6 M dXo��<EU�=o5Z�î�Î9QkbLC.o�R.dXoh��Y=C�q�b=G3��b=GrVXo5Q���CFY<qªR.dXohGUo5b=QSRPQ.ï7VDbLC.o5Q�QSY<GrVXR.EUY<Z�í<CFo5b=GHEHQSR.EH�jVDZD��o�CFR.b=EHZ?R.EHo5Q
bLC.o�Y=��RSo5Z*q�b=Z�p�R.EHq�o5Q��=C.o5bLRSo�C 6 M dXo!��VDGrG�GrEHQSR�Y=�]Q.Y<GHVXR.EUY<Z
AWbLCFb=q�o�RSo�CFQ�EHQhb���b=EHGrbLTWGUo!��CFY<qðR.dXo�b=VXR.dXY=C 6

@BQ�Q.o�o5Z�ErZ*R.dDo$R.bLTWGHo J EUR�dWb=QBT�o�o5Z���Y<VDZDcñZXo5��o5Q.Q.bLCFp�RSY�EHZ�RSC.Y7cWVD��o TWErb=QSo5Q!EHZ?RSY�R.dXo Ë EUÌ3EHZX��b=ZWc
- cXp3Q.QSo�p+CFb=ZD�=o~cWbLR.b 6 , ZDEUR.EHb=GHGHp J b�AWGUY=R�Y=�kR.dDo /°Þ�` b=ZDc - cDp7Q.Q.o�p+C.o5Q.EHcWVDb=GHQ�QFdXY��jo5c°b 4�Éóò YL��QSo�R J
Y=T��3EUY<VDQ�T�o5��b=VDQ.okcDbLR.b���C.Y<q²R.dDoPRà�jYBQSAKb=��o5��CFbL��R]bLC.oPY=��RSo5Z Q.Erq$VDGHR.b=ZXo�Y<VDQÓEHZ!R.Erq�o 6¯, R¯EHQ���o5GURk³¼ß�Y<ZDY=AWGHEU� J
4L;=;<0 T ¶ R.dDbLR�R.dXo /°Þ�` cDbLR.b�Q.o�R�EHQ�R.dXo�q�Y=C.o~RSCFVDQ.Rà�jY=C.R.d?p J QSY�R.dDbLR�ZXY�TWEHb=Q!��b=Q�bLADAWGrEUo5c�RSY /ñÞ�`�6
[ VXC.R.dXo�C J ��Y<ZDQ.EHQ.RSo5ZD��p�T�o�RÍ��o�o5Z*R.dXo Ë EUÌ7ErZX��CFb=ZX�=o5QBb=ZDc�R.dXY<QSo ��C.Y<q /ñÞ�` b=ZDc - cDp7Q.Q.o�p
EHQhb=��dDEUo��=o5c
Y<ZDGUp°��EUR.dnTWEHb=Q.o5Q$EHZ�RSC.Y3cDVD��o5cëEHZ�RSY*R.dXo Ë EUÌ7ErZX��CFb=ZD�=o5Q N�2�>�6Å>*ò ��Y=C Ë EUÌ7ErZX� 2LJ�2�sX6Å>*ò ��Y=C Ë EUÌ7ErZX�
476 @�Q�b�C.o5Q.VWGUR J QSY<q�o�Y=�jR.dXo�QSY<GHVDR.EUY<Z�AWbLCFb=q�o�RSo�CFQ J EHZDEUR.Erb=GHGUp�cXo�RSo�CFq�ErZXo5c�ADCFEHq�bLC�EHGUp�T�p�R.dXo Ë EUÌ7ErZX�
CFb=ZX�<EHZX� J bLC.o�ZXY�� QSo�o5ZëRSYñ�FdDb=ZD�=o
QSY<q�o���dDbLR���C.Y<qêR.dXo5EUC���Y=CFq�o�C���b=GHVDo5Q�³¼@ e$J b=Q.RSo�C.Y<EHcëcXo5ZDQ.EUR.EHo5Q J
o�R.� 6Å¶�6 M dXo Ë EUÌ3EHZX� TKEHb=QSo5QhbLC.o�ZXY=RhAWbLCFR.EH��VDGHbLCFGHp�Q.VXC.ADC�EHQ.EHZX�Xí?R.dXo���b=GHEUTDCFbLR.EHY<ZDQkA�o�C.��Y=CFq�o5c
TWb=�FÌ
ErZ�R.dDo
o5bLCFGUp 25t<>�; Î9Q��jo�C.o GUo5QFQhC.o5GHEHbLTKGUoBR.dWb=Z�R.dXY<QSo�Y=��R.dXo�q�Y=C.o q�Y3cXo�CFZ�QSAKb=��o5��CFbL��R 6
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M dXo�ÒKRPY=� O!^Ps<;<t RSY$R.dDoBq�Y=C.o�b=����VXCFbLRSo�Y=TWQSo�C.�LbLR.EUY<ZDb=GKcDbLR.b$��Y=C / bLC�Q�b=ZDc ` bLR.VXCFZ�EHQkcDo5q�Y<ZDQSRSCFbLRSo5c
T�pùR.dXo�A�Y<QSR É ÒWR�C.o5Q.EHcDVWb=GHQ 6ë, ZìQ.Y<q�o���b=QSo5Q J R.dDo�C.o5Q.EHcDVWb=GHQ~bLC.o�Q.dXY���ZìdXo�CFo+��EUR.dùC.o5Q.A�o5��R�RSYnT�Y=R.d
O�^ks<;<I b=ZDc O�^ks<;<t EHZ�Y=C�cXo�C�RSY�o5q�AKdDb=Q.EU��o�R.dXo�Erq�ADC.Y��=o5q�o5Z?R 6
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[ EH�<VXC.o5Q 2 b=ZDc 4 ADC.o5Q.o5Z?R�R.dXo�QSAKb=��o5��CFbL��R CFb=ZX�<EHZX��b=ZDcñcXY=AWAWGUo�C!C.o5Q.EHcWVDb=GHQ�b=Q!ÒWR!T�p O!^Ps<;<I b=ZDcñT7p
O�^ks<;<t76 M dXo$EHq�ADC.Y��=o5q�o5Z�RBEHZ�R.dDo�CFb=ZX�=o���Y<q�A�Y<ZXo5Z?RBY=��R.dXo q�Y=CFo C.o5��o5Z�RBcDbLR.b
EHQ�Q.RSCFEUÌ3EHZX� J R.dXY<VX�<d
R.dXo�o�Ï3RSCFbLA�Y<GHbLR.EUY<Z�Y=� O�^ks<;<I Y��=o�C~Rà�jY�cDo5��b=cXo5Q$q�VDQSR$T�o���Y<ZDQ.EHcDo�C.o5c°o�ÏX��o5GHGUo5Z�R N R.dDo�cXCFEH��R�Y=��R.dDbLR
o�AWdXo5q�o�CFErQP��b=QhGUo5Q.Q�R.dDb=Z 4L;=; q�o�RSo�C�QjErZ�R.dXo�o5bLC.R.d Éà/ bLCFQ�cDEHQ.R.b=ZD��o 6 @BQjcDEHQF��VDQ.QSo5c�bLT�Y��=o J R.dXo�C.o!dDb5�=o
T�o�o5Z$TWEHb=Q]��Y=C.C.o5��R.EHY<ZDQ�bLADAWGHEUo5c�RSY�R.dDo Ë EUÌ3EHZX��b=ZDc - cXp3Q.QSo�p�C�b=ZX�=o5Q 6�[ VXC.R.dDo�C J R.dXo /°Þ�` b=ZDc - cXp3Q.QSo�p
CFb=ZX�=o5Q���EUR.dWEHZ�Ç ��o�o�Ì3QhY=� / bLCFQ�ÎXQSY<GrbLC���Y<ZL�SVDZW��R.EUY<Z�ErZ
q�EHc É @�VX�<VDQSR J34L;=;<4 ��o�C.o�ZXY=RhEHZW��GHVDcXo5c�EHZ�R.dDo
ÒWR 6 M dDo�C.o5��o5Z?R�C.o5Q.EHcWVDb=GHQ���GUo5bLCFGHpëQ.dDY��·R.dXo�o5QSR.bLTWGHEHQFdDq�o5Z�R�Y=��R.dDo / bLC�Q�CFb=ZX�=o�RSY���EUR.dWEHZùb°��o��
q�o�RSo�CFQ�³�o�ÏX��GHVDcDEHZD��R.dXo�EHq�AWC.Y=TWbLTWGUo o�Ï3EHQ.RSo5ZD��o�Y=�kb��=o�C.p�GHbLC.�=o~b=ZDcñVDZDQ.VDQ.A�o5��RSo5c*TWEHb=Q�RSY�b=GHG]Y=�kR.dDo
CFb=ZX�=o q�o5b=QFVXC.o5q�o5Z�R.Q ¶�6

[ EU�<VXC.o5Q 0 b=ZDc s Q.dXY��(R.dXo Ë!m¯fj, C.o5Q.ErcDVDb=GHQ�Y=� / bLC�Q���EUR.dñC.o5Q.A�o5��R RSY O!^Ps<;<I b=ZWc°RSY O!^Ps<;<t7J
T�Y=R.d¨EHZìq�EHGrGHEHbLCF��QSo5��Y<ZWcDQ~b=ZDcìEHZ Ì3EHGUY<q�o�RSo�CFQ 6 M dDo+C.o5Q.EHcWVDb=GHQ~Q.dXY���R.dXo+Y<ZDo É cDEHq�o5ZDQFEUY<ZDb=Ghb=ZX�<VDGrbLC
cXo�RSo�CFq�EHZWbLR.EUY<Z�Y=� / bLC�Q�b=GHY<ZX��R.dXo�cDEUC.o5��R.EUY<Z*Y=�PR.dXo~TWb=Q.o5GHEHZXo$T�o�RÍ��o�o5ZñR.dDo�RÍ��Y�AWbLCFR.EH��EUAWbLR.EHZD� O�`38
QSR.bLR.EUY<ZDQ N o5EUR.dDo�C Þ Y<GHcWQSRSY<ZXo�b=ZWc / b=cXCFEHc°Y=C Þ Y<GHcWQSRSY<ZXo�b=ZWc i b=Z�T�o�C.CFb 6 M dXo���Y=CFq�o�C AWb=EUC$�<EU�=o5Q�b
cXo�RSo�CFq�EHZWbLR.EUY<Z�b=Grq�Y<QSR�o5Z?R.EHC.o5GUp�EHZ�CFEU�<d�Rhb=Q.��o5ZDQ.EHY<Z�í3R.dXo�GrbLRSRSo�Ch�<EU�=o5Qhb~cXo�RSo�CFq�EHZWbLR.EUY<Z
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