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DKJMJML>NMA�P:C>DlPwP:C>A«JMAIW>JMY�P:Y�EGA«R>C>^lP:^2O>AUP:A:TUP:^�NVJS�zR>C>^lP:^�H�L>c�P:Y_R>c[Y_AINuP&L>nSAIJ��uq�Y[c_c�TI^Kc_c[AITUP
DKJaH«L>T�C D�JaRm^KJMJMY_n>c[Ap^K`{P:C>Awx�AIW>AINMD(P&AIO c[Y_xKC&P&�rd�C>AuP¨qp^«H�DKY_W R>NV^�RSAIN|P:Y_AIJa^K`{P&C>AIJMA
O>AUP:AITUP&^KNMJ¶q�C>Y_T�CoTI^�W:P&NM^Kc2P&C>Apc_Y[x�C&PsTI^Kc_c[AITUP&Y[^�WoA5TbTIY_AIW>TUfD�NVAU�MÆ���P&C>ApDlPVP&AIW2L>D(P&Y[^�W
c[AIW>xlP:C\^K`SP&C>Arq,D(P&AIN�DKJ®`°L>W>TUP&Y[^�W\^K`SP:C>A¹qpD�EGAIc_AIW>x(P&C��6VW��DKWGOX� � ��P:C>A�NVA:]>AITUP:Y�EmY�P¨f
^K`~P&C>A�Y[W>WGAIN�c_Y[W>AIN��|AIxK�_i[d8f~E�AIhY��D�JjD�`°L>W>TUP&Y[^�W�^K`~q,DFEGAIc_AIW>xlP:C��ZV[�jDKW>OsP:C>A�Y_W>TIY_O>AIW:P
DKW>x�c[AS@�á�A_�L�a^lP:C�Y_JMJML>AIJrD�NVApT:L>NVNMAIW&P:c�f"L>W>O>AINrJ|P:LGO�f?imD�W>O�P:CGAwJFAITI^KW>O�DÀJML>n\MUAITUPs^K`
P:C>Y_J�q,^KNMh~�¹©¨W¯D�O>O>Y�P:Y_^KW�qpA�C>DFEGA�TI^�W>O>L>TUP:AIO�D�JMY_H�L>c[DlP&Y[^�W¯^�`2P&C>A®RmAINV`°^KNMHbD�W>TIA�^K`
D«q,D(P&AINsTIAINVAIW>h�^FEêO>AUP&AITUP:^�N]�zd�v	O	^%�,DkH�^2O>AIcànGDKJMAIOQ^KWoP:C>AbR>NM^�RS^KJFAIO�JML>NM`�D�TIA
DKNMNVDFfO>AUP&AITUP:^�NVJ®`�^�N¶P&C>AsvwL>xKAIN y n>JMAIN|E%DlP:^�Nzf?�
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¸¹^�JMHbY_TjNVD�fmJ8DKNMAjJML>n�ÂFDlP:^�HbY_TjR>DKN|P&Y[TIc_AIJgDKW>O�x�DKH�H�D(ÂFNMDFfbR>C>^(P&^�W>J>q�C>Y_T C�nS^�H�n>DKNMO
P:C>A�ÞjD�NzP&C\`°NV^�H ^�L�P:AIN®JMR>D�TIAI�pd¹C>AUf�Rm^KJMJFAIJMJ®D¯c_DKNMxKA�NVD�W>xKA�^K`àAIW>AINVx�Y[AIJu�zL>JFL>DKc_c�f
HbAID�JML>NVAIOkY_WkAIc_AITUP:NM^KW�Â�E�^Kc�P:J*@�AUÉAv��`°NV^�H·D�`°AUqÊÙ�AUÉíP:^�Hb^�NMArP:C>D�W�Æ ��� ÞuAUÉÀ�

Ýg^�q AIW>AINVxlf�TI^�JMHbY_T�NVDFf�J�D�NVA�Hb^�J|P�R>c_AIW&P:Y_`�L>cgH�D�W:foP:C>^�L>JMD�W>O\RmAIN®JMî2L>DKNMA�H
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RSAIN®JMAITI^KW>O>�pd¹C>A�C>Y[x�C>AIJ|P�AIW>AINVxlf�TI^KJMH�Y[T�NVD�fmJ�DKNMA¹E�AINzf�NMDKNMAIigc[AIJFJ�P&C>DKW\^�W>A�RSAIN
JMî~LGDKNMA�h2H RmAIN�TIAIW&P:LGNzf?��d¹C>Y_J�HbD�hKAIJ�TI^�HbRm^KJMY�P:Y_^KW>D�cjJ|P&L>O>Y_AIJ�DlP�C>Y_xKC�AIW>AINMxKY_AIJ
EGAIN|f�O>YvT�TIL>c�P:��ÅwJML>DKc_c�f�P:C>A�E%DKJ�P HbDIMU^KNMY�Pªf�^�`rTI^KJFHbY_T¯NMDFf�J�D�NVA�JMY_W>xKc_A¯R>NM^(P&^KW>JFi
DKc�P:C>^�L>xKC\^lP:C>AIN®C>AIDFE�Y[AIN®DlP:^�HbY_T�W2L>TIc[AIYgDKNMA�DKc_JM^�RGNVAIJMAIW&P�Y[WbP&C>A�R>NVY_HbD�Nzf�TI^�JMHbY_T
NVDFfb]>LKÄmi2AUÄ2P&AIW>O>Y[W>x®D�c[cIP&C>A4qpD�fbL>R¹P&^�Y_NV^�W�W2L>TIc_AIY[�ed¹C>A�E%D�J|PeHbDIMU^KNMY�Pªfb^K`%RGNVY_HbD�Nzf
TI^KJMH�Y[TsNMDFfR>D�NzP&Y[TIc_AIJ�DKNMArP&C>AINVAI`°^KNMAsRS^�JMY�P&Y�EGAIc�f�T C>D�NVx�AIO>�

v�JMH�DKc_c>`°NVD�TUP:Y_^KW�� � �ÔÆ48S��^�`STI^KJMH�Y[T�NVD�fmJjDKNMA¹R>C>^lP:^�W>J�Y_WpP&C>A¹`°^KNMHÃ^K`Sx�DKH�HbDlÂ
NVDFf�JM�ad�C>AIJMA¹x�DKH�HbDlÂFNVD�f R>C>^lP:^�W>J�D�NVA¹Y_HbRS^�NzP&DKW&P�q�C>AIWpP&Nzf�Y[WGxaP:^s§>W>OpP:C>A¹^�NVY_xKY_W
^K`�TI^�JMHbY_TsNMDFf�J�JMY_W>TIArP&C>AUfDKNMAsL>W>T C>D�NVx�AIOkDKW>O\DKNMNVY�EGA�D(P�P:CGAsÞjD�NzP&CkL>W>O>AI]GAITUP:AIO
n:f P&C>AsxKD�c[D�TUP:Y_TsH�DKx�W>AUP:Y_Ts§>AIc[O>�

©¨WQxKAIWGAINVD�c�P:C>A�C>Y[x�C>AIJ|P¯AIW>AINMx(fçTI^KJMH�Y[T�NMDFf�JsD�NVA,E�AINzfêx�NMAID(P¯Y_W:P&AINMAIJ|PsP:^ÀP&C>A
JMTIY[AIW&P&Y[§>ToTI^KH�H�L>W>Y�P¨f?i®R>NM^FE�Y[O>Y_W>xDL>W>Y_î2L>A�P&^2^Kcr`°^�NÀc[^2TIDlP:Y_W>x P&C>A�C>Y_xKCçAIW>AINMx(f
JM^KL>NMTIAIJM�xw?LGJ|PwD�Jgq�Y�P&C�x�DKH�HbDlÂFNMDFf�JgP&C>A�T C>DKNMxKAIO TI^KH�RS^KW>A:W:PpY_JeNMAIc[DlP:Y�EGAIc�f\L>W>O>AUÂ
]>AITUP:AIOkn&f P:C>Asx�DKc_DKTUP&Y[TsH�DKx�W>AUP&Y[Ts§>AIc_O>J�DKW>OÀP&C>AINVAI`°^�NVAsD�NVNMY�E�AsD(P�P:C>AsAID�NzP&Ck^KWkD
P:NML>A�TI^�L>NVJMAI�Àd¹C>A«DKNMNVY�E%D�c�O>Y[NMAITUP:Y_^KWGJwJMC>^�L>c[O�P&C>AI^KNMAUP:Y_TIDKc_c�fÁnSA�EGAIN|f�TIc_^KJMA�P:^�P&C>A
O>Y[NMAITUP:Y_^KWk^�`�P:C>AsJM^�L>NVT:AsY[WÀP&C>AsJMh&f?�
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×pY[NMAITUPo^�n>JMAINzE{D(P&Y[^�Wê^K`®TI^KJMH�Y[T�NMDFf�J«Y_JÀRS^�JMJMY[n>c_A�^KW>c�fXD�nS^FE�A�P:C>A�AIDKN|P:C~�[JÀD(P&Hb^lÂ
JMR>C>AINVAI�L�wY[x�C AIWGAINVxlf"TI^�JMHbY_TwNMDFf�JrDKNMAwJF^«NVD�NVAeP:CG^KL>x�C>i~P&C>D(P,Y�Paqp^�L>c[O�nSApY[H�RS^�J|Â
JMY[n>c_AeP&^Àc_Y[` PsY[W&P&^ÀJMR>D�TIApDÀO>AVP:AITUP&^KNrn>Y_xÀAIW>^KLGxKC«P:^ÀTID�R�P&L>NVA,DÀJMY[x�W>Y_§>TIDKW&PsW2L>H�nmAIN
^K`4P&C>AIH�iàJM^�^KW>AÀC>D�JeP&^�§>W>O qpDFf�JaP:^�O>AUP&AITUPpP:C>AIH DlPpP&C>A«JML>NM`°DKTIAI�,@-C>AIW�TI^�J|Â
HbY_TpNMDFfR>D�NzP&Y_TIc[AIJ¹J|P&NVY_hKAaP:C>A,D(P&H�^KJMR>C>AINMAIi�TI^�c[c_Y[JMY_^KW>J¶q�Y�P&CoDKY_NrHb^�c[AITIL>c_AIJ¹Y[W>Y�P:Y_D(P&A
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TIDKJMTID�O>AIJ�^K`àJMAITI^KW>OGDKN|f�R>D�NzP&Y[TIc_AIJM�pd�C>AIJMAd�¨D�Y[N®JFC>^FqpAINMJ��¯^�`øP&AIW"TI^KW&P&DKY_W>Y[W>x¯H�DKW&f
HbY_c[c_Y[^�W>J,^�`uR>D�NzP&Y[TIc_AIJMijTIDKJMTID�O>ApP:^oAID�NzP&C^�EGAIN,Doc_DKNMxKAbc_D(P&AINVD�càDKNMAIDK��@ C>AIW�P:C>AUf
NVAID�T�C�P:CGA�JML>NM`°DKTIA«^K`4P:C>A«AIDKN|P:C>iSP&C>A�R>D�NzP&Y[TIc_AIJp`�NM^KH DKW�DKY_NwJMC>^Fq,AINwY[W>Y�P:Y_D(P&AIOn&f
D\Æ � Ç¨È AUÉ TI^KJMH�Y[TsNMDFfH�DFfTI^FE�AIN¹D�WkDKNMAIDb^�`rÆ(á�JMî2L>DKNMAsh2Y[c_^KH�AUP:AINMJM�

d�C>AuD(P&Hb^�JMR>C>AINMAuDKn>JM^�NVnGJGP:C>Aux�NVAIDlPeAIW>A:NVxlfb^�`'P:C>AuY_W>TIY[O>AIW&P��zR>NMY[H�DKN|f��gTI^�JMHbY_T
NVDFfR>DKN|P:Y_TIc[AIJ�Y_WoDbx�Y[D�W&P�DKY_N¹JMC>^Fq,AIN¶q�C>Y_T CoO>AUE�AIc[^�R>J�DK` P:AIN�DKWkY[W>Y�P:Y_DKc4Y_W&P:AINMDKTUP&Y[^�W
q�Y�P:CêD�WêD(P&Hb^�JMR>C>AINMY[T�x�DKJÀH�^Kc_AITIL>c[AI�Bd¹C2L>JÀW>DlP:L>NMA�R>NM^FE�Y[O>AIJÀL>Jwq�Y�P&CêH�^KJ|Pk^K`
P:C>A�AUÄ�RSAINVY_HbAIW&P&DKcgD�R>R>D�NVDlP:L>J�Y_WbP&C>A�`°^�NVHð^K`SP&C>A�D(P&Hb^�JMR>C>AINMA�W>AIAIO>A:ObP&^¯O>AUP:AITUP
TI^KJMH�Y[T�NVDFf�JM�rd�C>Y[JeJMC>^Fq,AINVY_W>x�R>NV^2TIAIJMJeHbD�hKAIJeY�PwRS^�JMJMY_n>c[A�P&^�O>AUP:AITUPwD�W>O¯H�AIDKJML>NMA
P:C>A�R>NV^�RSAIN|P:Y_AIJj^K`~P:C>A�R>NMY[H�DKN|f�DlP®xKNM^�L>W>Obc_AUEGAIc_����foTIDKNMAI`°L>c>HbAID�JML>NMAIHbAIW&P®^�`?P&C>A
DKY_NàJMC>^�qpAIN�^KW>A¹TID�WbAIJ|P&Y[H�D(P&A¶P&C>A¹O>Y[NMAITUP:Y_^KW�DKW>ObAIW>AINMx(f�^�`?P:C>A¹^�NVY_xKY_W>D�c{Y_W>TI^KH�Y[W>x
TI^KJMH�Y[TsNMDFfR>D�NzP&Y[TIc_AI�

¸�^KJMH�Y[TsNVDFf�J¹D�NVA,O>AUP&AITUP&AIOoY[WoDpE%DKNMY_AUP¨f�^K`GqpDFf�J�O>AIRSAIW>O>Y_W>xÀ^�W«P:C>AIY_NrAIW>AINMx(f?�
�VÆ4�jd¹C>A®c[^�qpAIJ|P�AIWGAINVxlfoTI^�JMHbY_T�NMDFf�JuDKNMA�OGAUP:AITUP&AIO�n&fkAIî~L>Y_R>H�AIW:P�^�W¯nS^KD�NVO¯JMDlP:AIc�Â
c[Y�P:AIJ,DKW>O�C>Y_xKCDKc�P:Y�P:L>O>A«nGDKc[c_^2^KW>J,nSAITID�L>JMA�P&C>AUfÁDKNMA«DKn>JF^KNMnSAIO�NMAIDKO>Y_c�fÁY_W�L>R>RmAIN
D(P&Hb^�JMR>C>AINVA:��� � �	�wY[x�C>AINwAIW>AINVxlf�TI^�JMH�Y[T«NVD�fmJpY[W&P&AINVD�TUPÀY_W¯P&C>A�DlP:H�^KJFR>C>AINVA«R>NV^lÂ
O>L>TIY[W>x¯TI^KJMH�Y_T�NVDFf�D�Y[N®JMC>^Fq,AINVJM� ì D�W&f^�`SP:C>A�D�Y[N®JMC>^Fq,AINVJ�DKNMA�DKn>JM^�NVnmAIO\Y[WbP&C>A
D(P&Hb^�JMR>C>AINVA®D�W>O¯O>^�W>^(PwNVAID�T�C�xKNM^KL>W>O¯c_AUEGAIc_�x�w^FqpAUE�AINVi?P:C>A®D�Y[NuJMC>^Fq,AINjR>D�NzP&Y[TIc_AIJ
Y[W>Y�P:Y_DKc_c�fbP&NVDFE�AIcSD(PpJMRSAIAIO xKNMAID(P&AIN�P&C>D�W�P:C>DlPw^�`4c[Y_xKC&PpY[W DKY_NuD�W>O�AIH�Y�PeP:Y_W&f\]>L>JMC>AIJ
^K`mc[Y[x�C&P*�|¸¹AINMAIW>hK^FEoc[Y_xKC&P1�V�rd¹C>A�¸�AINVAIW>h�^FEoc[Y[x�C&P®TID�WbnmA¹O>AUP&AITUP&AIObDlP®xKNM^�L>W>Obc_AUEGAIc
L>JMY[W>x�D�Y[N|ÂFTIAINVAIW>h�^FEoO>AUP&AITUP&^KNMJj^�W�TIc[AID�NMi�O>DKNMh~i�H�^2^KW>c_AIJMJuW>Y[x�C:P&JM�%�zÖ9�jÞ4E�AIW�C>Y_xKC>AIN
AIW>AINVxlf)TI^KJFHbY_ToNMDFf�JbR>NM^2O>L>TIAoD�Y[NbJFC>^FqpAINMJpq�C>Y[T C�NVAID�T C�P&C>Aox�NV^�L>W>Oçc_AUEGAIc¹D�W>O
TIDKWQnSA�O>AUP&AITUP:AIOQO>Y_NVAITUP&c�f�q�Y�P&CQR>DKN|P:Y_TIc[A�O>AUP&AITUP:^�NVJF�\d¹C>A�O>AUP&AITUP:^�NVJ�D�NVA�L>JFL>DKc_c�f
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DKNMNVD�W>xKAIOçY_WçD�xKNMY[O�`�^�NVH�D(P&Y[^�W��p^KNbD�NVNMDFf��Vi�µ¶Y_xKL>NMA � i®^�W�P&C>AoxKNM^KL>W>O�DKW>O�P&C>A
DKNMNVY�E%DKc�O>Y_NVAITUP&Y[^�W�^�`>P:CGApY[W>Y�P:Y_DKc�TI^�JMH�Y[TpNMDFfR>NMY[H�D�NzfR>D�NzP&Y[TIc_ApTID�W�nSA,Y[W>`°AINVNMAIO�n&f
HbAID�JML>NVY_W>x,P:C>AsR>D�NzP&Y[TIc_AsDKNMNVY�E%D�c%P&Y[H�AIJ�DlP�AID�T�Ck^�`�P:C>AsO>AUP&AITUP&^KNMJM�

µ¶Y_xKL>NMA � _�d¹C>A�ÝgDFfG^�L�P�^K`�vwL>xKAIN y n>JMAIN|E%D(P&^KN|f

@ Y�P:C>Y_WQDbqpDlP&AINs¸�AINMAIW>hK^FE�O>AUP:AITUP&^KN�^�`aJML>T CQD\xKNM^KL>WGOQDKNMNVD�f�P:C>A¯TIAINVAIW>h�^FE
c[Y_xKC&P¶q�Y_c[c{nSAaR>NM^2O>L>TIAIO�q�Y�P&C«D,O>Y[J|P&Y[W>TUP�Æ5��V Ç JMRSAITUP&NVL>H��evXn>Y[D�c[h	D�Y%R>C>^lP:^2TIDlP:C>^2O>A
DKW>O�DKR>RGNV^�R>NVY_D(P&A®ÅuÉ�P:NMDKW>JFHbY�PVP&Y[W>x�q�Y[WGO>^FqXq�Y[c_c�nSA�JMAIW>JFY�P&Y�E�A�P&^�c_Y[x�C&P�V����zÖ �K� Â
á ��� �MW>Hb��Õ>Y[W>TIArP&C>AsTIAINVAIW>h�^FEc[Y_xKC&P�JMRSAITUP&NVL>H Y[JàqpAIY_xKC&P&AIOkC>AIDFE�Y[c�fY[WÀP&C>AsÅjÉÀi4D
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c[^�W>xbD�n>JM^KNMR�P&Y[^�Wkc[AIW>xlP:CkY_WÀP:C>Arq,D(P&AIN¶q�Y[c_c�nSAsTINVL>TIY_DKc_�
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@ C>AIWçD�C>Y_xKC�ÂFAIW>AINMx(f)T:^KJMH�Y[TkNVD�f)AIW&P:AINMJpP&C>AoAID�NzP&C��[J�D(P&Hb^�JMR>C>AINMAoY�P\Y_W&P:AINMDKTUP&J
DKW>O¯TINMAID(P&AIJuD�JFC>^FqpAINu^K`�c[^�qpAINzÂ�AIW>AINVxlfoR>D�N|P:Y_TIc[AIJM�rd�C>AIJMA®R>D�NzP&Y[TIc_AIJuY[WsP&L>NVW¯TINMAID(P&A
Hb^�NVA�R>DKN|P:Y_TIc[AIJM��d�C>A¯W>AUP NMAIJML>c�P Y_J�D"c_DKNMxKA�R>DKWGTIDKh�A¯^K`¹c[^Fq,AIN�AIW>AINVxlf�R>D�NzP&Y[TIc_AIJ
�VÆ �K� �[J®P:^}Æ �K��� �_J���P:NMDFE�AIc[Y_W>x�P:^�qpDKNMOkP&C>A¯AID�NzP&C�DlP DKR>R>NM^FÄ�Y[H�D(P&AIc�fP:C>A�JMRSAIAIOÁ^K`
c[Y_xKC&P:�«d¹C>Y_JwR>D�W>TIDKh�A�Y[JpNV^�L>xKC>c�f�Æ �K� HbAUP&AINMJwDKTINM^KJFJwDKWGOêÆ¨ÂFÖ H�AUP:AINMJuq�Y[O>AI��d�C>A
R>DKN|P:Y_TIc[AIJrY[W�P&C>AwR>D�W>TIDKh�AwD�NMAwR>C>^lP:^�W>JMimA:c[AITUP&NV^�W>JMimD�W>O�RS^KJFY�P&NV^�W>J�� P&C>AwAIc_AITUP:NM^KW��_J
DKW&P:Y_HbDlPVP&AINwR>DKN|P&W>AIN#�M��©¨`�P&C>A�Y_W>Y�P&Y[D�c�TI^KJFHbY_T�NMDFfkqpD�JwD W2L>TIc_AIL>J�|Y[�_AI�*�uf�O>NV^�xKAIW>i
��AIc_Y[L>H�i>©ªNV^�W>i>AUP&TI�v��P&C>AINMA�q�Y[c_c{DKc_JM^,nSA¹H�L>^�W>JàY_WwP&C>ArJFC>^FqpAINMJM� ì L>^�W>J�DKNMArC>AIDFE2f
AIc[AITUP&NV^�W>JàP:CGD(P�C>DFEGAsx�NMAID(P�RSAIW>AUP&NVDlP:Y_W>xbRm^FqpAIN1@��9A[�

vwJuP:C>A�AIc[AITUP&NV^�W>JwDKW>ORS^�JMY�P&NM^KW>JuP:NMDFE�AIcGP:C>NM^�L>xKC¯P:C>A�D(P&Hb^�JMR>C>AINMA�P&C>AUfQAIH�Y�P
¸¹AINMAIW>hK^FEBc[Y_xKC&P&�d�C>D(P Y_J�nmAITIDKL>JMA�P:C>A�DKNMAsP&NVD�EGAIc_Y[W>x"`°DKJ�P:AIN�P&C>DKW\P:C>A�JMRSAIAIOÁ^K`
c[Y_xKC&P�Y[W�DKY_NV� ©ª`�P:CGAÀTI^�JMHbY_TÀNMDFf"P&C>DlP�J|P:D�NzP&AIO P&C>AÀJFC>^FqpAIN,^�`uR>D�NzP&Y[TIc_AIJ,O>^2AIJsW>^(P
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HbDlP:AINMY[D�cSDKWGO�J�P:Y_c[cSW>^lPeE�Y[^�c[DlP:AwÞuY_W>J|P:AIY_W��[JaNMAIc[DlP:Y�E�Y�P¨f?�¹ÅwRS^�W�AUÄ�TIAIAIO>Y_W>x®P&C>A�JFRSAIAIO
^K`jc_Y[x�C&PbY[W P:C>AÀO>Y[AIc_AITUP:NMY[TÀHbAIO>Y_L>Hç�|AIxK�_imqpD(P&AIN��pD�n>L>NVJ|Pb^�`j¸�AINVAIW>h�^FEÁNMDKO>Y_D(P&Y[^�W
Y[JeAIH�Y�PVP&AIO�DKc_^KW>x�D�O>Y[NMAITUP&Y[^�W�HbD�h2Y[W>x�DKW DKW>x�c[A�è/é8q�Y�P:C NVAIJMRmAITUPeP:^®P:C>AwR>DKN|P:Y_TIc[A5�_J
O>Y[NMAITUP:Y_^KWk^�`�]>Y[x�C&P:�

d�C>AUfDKNMAsJMAUEGAINMDKc�O>Y[J�P:Y_W>TUP:Y�EGAsR>NM^�RSAINzP&Y[AIJ®^K`�P:CGY[J�NMDKO>Y_D(P&Y[^�W>�

ê ¸�C>AINVAIW>h�^FEíNMDKO>Y_D(P&Y[^�W Y[JkDKJ|f�H�HbAUP&NVY_TIi�nSAIY_W>xçc[D�NVx�AIN�Y_W}P&C>AO>Y[NMAITUP:Y_^KW�^K`
H�^(P&Y[^�W�^�`�P&C>A¯R>D�NzP&Y[TIc_A¯D�W>O�AIH�Y�PMP:AIO\q�Y�P:CÁDKWGxKc_ARè¶é®q�Y�P:CÁNVAIJFRSAITUP�P:^�P&C>A
R>D�NzP&Y[TIc_AIJ�O>Y_NVAITUP&Y[^�Wk^K`�P&NVDFE�AIc[�

ê ¸�C>AINVAIW>h�^FE�NMDKO>Y_D(P&Y[^�W�Y_J�c_Y[W>AID�NMc�f�Rm^Kc_DKNMYv�IAIO>i8q�Y�P&CkP&C>A¯TI^�HbRm^KW>AIW&P ^K`�P&C>A
AIc_AITUP:NMY[Ts§>AIc_OkR>D�NVD�c[c_AIc%P&^pP&C>AsR>D(P&Ck^�`GP&C>AsR>D�NzP&Y[TIc_AIJM�

ê d�C>A¹E�Y[JMY_n>c[A�JFRSAITUP:NML>H ^�`¶¸¹C>AINMAIW>h�^FE�NVD�O>Y[DlP:Y_^KW\Y_J®TI^�W:P&Y[W2L>^�JMi>q�Y�P:C\D�W\AIW�Â
AINMx(f E%D�Nzf�Y_W>xbD�JÞë¯ìì�í �

Æ �



d�C>A�CGDKc_`øÂFD�W>xKc_A*è/éw^K`mP:C>A�¸�AINVAIW>h�^FEQTI^KW>A�`°^KN�D¯R>DKN|P&Y[TIc_A¹q�Y�P&C�EGAIc_^~TIY�P¨f"îuT�Y_W
DbH�AIO>Y[L>H-q�Y�P:CÀP&C>AsY_W>O>AUÄ�^�`�NVAI`°NMDKTUP&Y[^�W"ï\Y[J

è é � TI^�J/ð B � Æä�î �

è érñ � �MÆ�± Æ
ïWî � �Zò�ó/ô�õ/H7öY÷�÷tè é �

d¹C>ArP&C>NVAIJFC>^Kc_OÀEGAIc_^~TIY�P¨f�îWøuY[J Bù i�DKW>O

ú ø��
Æ

Æ�±Xî Çø
å

û�üWý ô ý òÌó/ô ý1þ î ø ú ø �
Æ

ÿ ������� Ç þ��uü[ý ô ý � ��ïo± Æ5å

¸�AINVAIW>h�^FEO>AUP&AITUP:^�NVJ%@_Æ � A�L�P:Y_c[Y��IAp^KW>A,^KNrHb^�NVAp^�`>P:C>A,R>NV^�RSAIN|P:Y_AIJr^K`g¸�AINVAIW>h�^FE
NVD�O>Y[DlP:Y_^KW�_%�MÆ4�ad¹C>AIY_NaAUÄmY_J|P&AIW>TIAIJaD«H�^KH�AIW&P:L>H P&C>NVAIJFC>^Kc_O��Cøl�áH
	 îWø ú øà`°^�NaAIHbY_J|Â
JMY[^�Wo^�`gNMD�O>Y[DlP:Y_^KW>��� � �rd�C>A,O>AIRSAIWGO>DKW>TIA,^�`GP:C>As¸¹AINMAIW>hK^FETI^KW>A,C>D�c[` ÂFD�W>xKc_A%è é ^�W
P:C>A�E�AIc[^2TIY�Pªfk^K`2P:CGA®R>DKN|P:Y_TIc[A®TID�W¯nSA®L>JMAIOsP&^�O>AUP:AITUPwD�R>D�NzP&Y[TIc_AIJuY_O>AIW&P:Y�P¨f?�%�zÖ9�jd�C>A
O>AIRSAIW>O>AIW>TIA,^K`GP:C>A,W2L>H�nSAIN¹^K`8AIHbY�PVP&AIO�RGC>^(P&^KW>JMi4^KW«P:CGApR>D�NzP&Y[TIc_A5�[J¶E�AIc[^2TIY�PªfTID�W
DKc_JM^bnmAsL>JMAIOÀP:^�Y_O>AIW:P&Y[` fR>D�NzP&Y[TIc_AsJMRSAITIY_AIJM�

d�C>AtjY_AINVNMAvwL>xKAIN�@BDlP:AIN|ÂF¸¹AINMAIW>hK^�Eçq�Y[c_c�Y_O>AIW&P:Y_` f R>D�NzP&Y[T:c[AIJ n>D�JMAIO�^KW�P&C>A
W~L>H«nSAIN�^K`rR>C>^lP:^�W>J�AIHbY�PVP&AIO�Y_WkP:C>Asq,D(P&AIN¹P&DKW>h2J�D�J�qpAIc_cjD�J�P&C>AsP:Y_HbY_W>x"Y[W>`°^KN|Â
HbDlP:Y_^KWO>AUP:AINMHbY_W>AIO�`°NM^KH P&C>A«D�NVNMY�E{DKc¶^�`4P:CGY[J,c[Y_xKC&PbD(PpP&C>A«R>CG^(P&^~O>AUP&AITUP&^KNM�bd�C>A
W~L>H«nSAINw^K`jR>C>^(P&^2AIc[AITUP&NV^�W>JwO>AUP&AITUP&AIOY[W�D xKY�EGAIW�O>AUE�Y[TIA«Y[JpD TI^KW&E�^Kc_L�P:Y_^KW�^K`�P&C>A
W~L>H«nSAIN«^�`�¸¹AINMAIW>h�^FEXR>C>^lP:^�W>JÀR>NV^2O>L>TIAIOêY[WP:C>A�NMDKO>Y_D(P&^KN�� qpDlP:AIN��«^K`®Y[W>O>AUÄ�^K`
NVAI`°NVD�TUP:Y_^KW7ä¶i�c[AIWGx(P&C���i�xKAI^�HbAUP&NVY_ToTI^Kc_c[AITUP&Y[^�WçA5T�TIY[AIW>TUf� é 	�����D�W>O�q�C>^KJMAoR>CG^(Â
P:^2O>AUP:AITUP&^�N�TI^�W&EGAIN|P:J�R>C>^lP:^�W>JsP&^�AIc[AITUP&NV^�W>Jsq�Y�P&CBî2L>D�W&P:L>H A5T�TIY[AIW>TUf��]�ZV[�¯^KN
�]���Þ�M��d¹C>Y_J�Y[W&P&AIxKNMDKc�Y[J�JFC>^Fq�WknSAIc[^�qÞ_
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����� ���9� ÖK� � � ý�� ± â H7�´ð B � � Ç
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JMY_W Ç è é  ë �Zø¶���Þ���]�����! "�
d�C>A�c_AIW>xlP:C¯^K`2P:C>A®NMDKO>Y_D(P&^KN#��`°^KN4E�AINzP&Y[TID�cGH«L>^KW>JuY[WsP&C>A®tjY_AINVNMA®v�L>x�AIN4qpDlP:AIN

P:D�W>h�Y_J�Æ ��� TIH��ad�C>Y[JjD�W>O,P:C>A�DKWGxKc_A¹^�`SY_W>TIY_O>AIW>TIAàq�Y_c[c>OGAUP:AINMHbY_W>AàP:C>A�W2L>H�nSAINj^K`
R>C>^(P&^KW>J�xKAIW>AINMD(P&AIOÀD�c[^�W>xeP&C>ArTIAINMAIW>hK^�E R>D(P&C>i>n>L�P�D,NV^�L>xKCbTIDKc_TIL>c[DlP:Y_^KWbY[W>O>Y_TID(P&AIJ
DKnS^�L�P�ØKá �K��� R>C>^(P&^KWGJ�AIH�Y�PMP:AIO Y[WÃÆ ��� TIH ^�`¹P:NMDKT hBY_WÁP&C>A�qpD�EGAIc_AIW>x(P&C)NMDKW>x�A
V � �zÖ �K� ± � ��� �Zä-H���d¹C>A¯c_Y[x�C:P TI^Kc_c[AITUP&Y[^�W�A5TbTIY_AIW>TUf� ë �,øjq�Y_c[cuO>AIRSAIW>O�^�WoP&C>A
W~L>H«nSAIN¹D�W>Okî2L>DKc_Y�P¨f^�`GP&C>AsxKAI^�HbAUP&NVY_TIDKc�NVAI]>AITUP&Y_^KW>J�D�W>OÀP:C>AsDKnGJM^KNMR�P:Y_^KWkc_AIW>x(P&C
�%$ ñ �4H7��`°^KNg¸¹AINMAIW>h�^FEbc[Y_xKC&PuY_W¹P:CGA�q,D(P&AIN�D�JgAID�T�C�¸�AINVAIWGhK^FEbR>C>^lP:^�W�Y[JgH�^FE�AIJ>P:^
D®R>C>^lP:^2O>AUP&AITUP:^�NV� y W>TIAuNMAIDKT C>Y_W>x�P&C>AuR>C>^lP:^2O>AUP:A:TUP:^�N>P&C>AuA5TbTIY_AIW>TUf�`°^KN8TI^Kc_c[AITUP&Y[W>x
P:C>A�¸¹AINMAIW>hK^�EÚc_Y[x�C&P&�]�ZV[� Y_J�P:C>A�î2L>DKW&P&L>H A5T�TIY[AIW>TUf ^K`¹P:C>A�R>C>^(P&^KH«L>c�P&Y[R>c_Y[AIN
P:L>nSA`�^�N�TI^KW&E�AINzP&Y[W>xÁR>C>^lP:^�W>J�P&^ÁDKWXA:c[AITUP&NVY_TIDKc�JMY_xKW>D�cu� ñ �VÆ � ± ��� ��8S�M�Ãvwc[c
^K`�P:C>AIJFA RGNV^�RSAINzP&Y[A:JÀDKNMA�qpDFE�AIc[AIW>xlP:Cê^�N«AIW>A:NVxlfXO>AIRmAIW>O>AIW&P:�@XA�C>DFE�A�J|P:L>OGY[AIO
P:C>Y_J�TI^KH�R>c_AUÄ JMTIAIW>DKNMY[^Q^K`wx�AIW>AINMD(P&Y[^�W�DKW>O�TI^�c[c_AITUP&Y[^�W�^K`wR>C>^lP:^�W>J�Y_W�^KLGNpP&DKW>h
JMY[H«L>c[DlP:Y_^KW>�

�[y ¦�y ñ ó('4Óz7:9IÓ|Ñ8ö*)í<G9I�~;�¡b�2;	�~Ñ�é��%ä zo�29I�~=?9I�S;

Õ>L>RSAIN|Â´^sDKH�Y[^�h	DKW>OGA]@[ÆlÖ�A Y_JàDpï � i �K��� P&^KWÀNVY_W>xlÂFY[H�DKx�Y[W>xaqpD(P&AIN¶¸�AINVAIW>h�^FE O>AUP:AITUP&^KN
c[^2TID(P&AIOkDlP�D�O>AIR�P&Ck^�` � � �K� H�AUP:AINMJàqpDlP:AIN�AIî2L>Y�E{DKc_AIW&P�Y_WÀP&C>A%^sDKH�Y[^�h	D ì ^9�IL>H�Y
HbY_W>A¯Y_WXw~DKR>D�W>��© P Y_J�L>JMAIOÁHb^�J|P:c�f�`°^KN®P:C>A�JMAID�NVT CÁ`�^�N�R>NM^(P&^KWÁO>AITIDFfK�|W2L>TIc[AI^�W
O>AITIDFfQY[W"x�AIW>AINVD�cv�Mi8^KnGJMAINzE%DlP&Y[^�W"^K`àW>AIL�P&NVY_W>^KJu�|JM^Kc_DKNMi8DlP:H�^KJMR>C>AINMY_TIi8`�NM^KHðH�L>^�W>J
TINVAIDlP:AIOon&fTI^KJFHbY_TpNMDFfR>D�N|P:Y_TIc[AIJ¹Y[W«P:C>A,DlP:H�^KJMR>C>AINMAIi�D�W>O�LGR:q,DKNMO�x�^KY_W>xÀH�L>^�W>J
TINVAIDlP:AIOkn&fW>AIL�P&NVY_W>^bY_W:P&AINMDKTUP&Y[^�WkY[WÀP&C>AsÞjD�N|P:CknSAIWGAID(P&CÀP:C>AsO>AUP&AITUP:^�N#�M�

Æ(Ø



d�C>A"O>AUP&AITUP:^�N¯TI^�W>JMY[J�P:J�^�`,c[D�NVx�A�P&DKW>hç^�`aEGAIN|f TIc[AID�Nsq,D(P&AIN¯JMLGNVNM^KL>W>O>AIOXn&f
DÁc[D�NVx�ADKNMNVD�f ^�`,R>C>^lP:^2O>AUP&AITUP:^�NVJM� d�C>A�P&DKW>h�Y_J�D}TUfmc_Y[WGO>AIN�^K`sNV^�L>x�C>c�fÚØ � H
O>Y[D�HbAUP&AIN«DKW>OêØ � HÜC>AIY[x�C&P:� y WêD�c[c8P&C>A�q,DKc_c[J"�zJFY[O>AIiàP&^KRêDKW>OênS^lPVP&^KHU��P:C>AINMA
DKNMA"HbD�W&f �zD�nS^�L�PêÆlÖ ���K� ��R>C>^(P&^KH«L>c�P&Y[R>c_Y[AIN�P&L>nSAIJM�Êd¹C>AUf D�NVA"AIJFRSAITIY[D�c[c�f c_Y[x�C:P
JMAIW>JMY�P&Y�E�A�O>AUP:AITUP&^KNMJ�P&C>D(PwTID�W¯OGAUP:AITUPwJMY_W>xKc_A®R>C>^lP&^KW>JM�rd�C>AUfkD�NVA��[c_^~^�h2Y[W>x9��P:^�qpDKNMO
P:C>A�Y[W>W>AIN�EG^�c[L>H�As^�`�q,D(P&AINV��d¹C>A¹qpD�c[c_J®^K`SP:C>A�Õ>L>RSAIN|Â´^sDKH�Y[^�W>O>A¹P:D�W>h D�NVA�c[Y_W>AIO
q�Y�P:Ck×,L>RS^KW&P�dgf2EGAIhÆ � ��Ö(Â´�}P&^bY_W>TINVAID�JMAsc_Y[x�C&P�TI^�c[c_AITUP:Y_^KWkA5T�TIY[AIW>TVf?�

d�^AIc_Y[H�Y[W>DlP&A�P:C>A n>D�T�h2x�NV^�L>W>O}L>JML>D�c[c�fB`°NM^KHðP:C>A NMDKO>Y_^KD�TUP:Y�E�Y�P¨fXY_W"P:C>A JML>N|Â
NV^�L>W>O>Y[W>x�NM^2T h~JeD�W>Osq,D(P&AINuD�W>OsP&^�JM^�HbA�AUÄ2P:AIW&PwTI^�JMH�Y[T�H�L>^�W>JM�rd�C>A®O>AUP&AITUP&^KNuY_J
c[^2TID(P&AIO\O>AIAIR\L>W>O>AINMxKNM^KL>W>O\Y_W\^KNMO>AINàP&^�JFC>Y[AIc_O\Y�P�`°NV^�H TI^�JMHbY_T�NVD�fH«L>^KW\D�nS^FE�A
Y�P&�

ì Y_c[D�xKNM^�@[ÆlØ�A TI^KW>JMY_J|P&J¹^K`8DbïÀH�Y[c_c[Y_^KWox�DKc_c[^�WoRS^2^�c�^�`GqpD(P&AIN#_¹Û � HbAUP&AINVJ¹n&f�� �
HbAUP&AINVJ¹D�TINV^�JMJ¹D�W>OoÛÀH�AUP&AINVJ¹O>AIAIR>�¶@-C>AIW«P:C>A,CGY[x�CoAIW>AINVxlfJFAITI^KW>O>D�Nzf�R>D�NzP&Y[TIc_AIJ
�zAIc_AITUP:NM^KW>JrDKW>O Rm^KJMY�P:NM^KWGJ��gP&NMDFEGAIc~P&C>NV^�L>xKC�P&C>AuqpDlP:AIN8P&C>AUf"AIHbY�P,¸¹AINMAIW>hK^�E"c[Y_xKC&P:�
� @ C>AIW�D�CGY[xKC�AIW>AINVxlf}R>C>^lP:^�WAIW&P:AINMJaP&C>AwqpDlP:AIN,Y�P�Y[W&P:AINMDKTUP&J,D�W>OTINMAID(P&AIJ,AIc_AITUÂ
P:NM^KW>J,DKW>ORS^KJFY�P&NV^�W>JM�v�Qd�C>Y[J,c[Y_xKC&PbJMR>NMAIDKO>J,^KL�PbY_W�D�Ø�Æ�O>A:xKNMAIA«TI^KWGAI�bvwW�D�NVNMDFf
^K`�c[Y_xKC&PwJMAIW>JMY�P:Y�EGA�O>AUP:AITUP&^KNMJ	�|R>C>^(P&^KH«L>c�P&Y[R>c_Y[AIN�P&L>nSAIJ�Âet ì d�J��uO>AUP:AITUP&J�P&C>Y[Jec[Y_xKC&P:�
ì Y[c_DKx�NV^pq�Y_c[c4C>DFE�A,ÖÀc_DFf�AINVJ¹^�`8t ì d¹JM�¹d�C>AaP:^�Roc_DFfGAIN¶q�Y_c[c4C>DFE�A,ØKï � t ì d�J¹^KWoD
Ö�H�AUP:AIN�Ä�Ö�H�AUP&AIN�x�NVY_O>�wd¹C>AIJMA¹q�Y[c_cg]>^KDlP�D�nS^�L�P ÆªÂ � HbAUP&AINVJ®nmAIc[^�q P&C>A�JML>NM`�D�TIA
^K`�P:C>Arq,D(P&AINV�
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�[y ¦�y ù � Ó|�~;	;	�"5�Ò8öS�~;���Ò8;	è <G=��,+.-�ëzÒ���;	�~7:=?�~Ñ�=?��zo�29I�~=?9I�S;&7
d¹C>A«v�LGxKAINwtuNV^IMUAITUPwq�Y[c_c�NVAIî2L>Y_NVA«O>AUP:AITUP&^KNwL>WGY�P&Juq�C>Y[T C�q�Y_c[c�q�Y�P&C>J|P&DKW>O�D C>DKNMJMC
^KL�P&O>^~^�N,OGAIJMAINzP¯AIW&EmY_NV^�W>H�AIW:P¯`°^KN �K� fGAID�NVJrq�Y�P&C�E�AINzfêc[Y�PVP&c[AbH�D�Y[W&P:AIW>D�W>TIAI�_d¹C>AUf
H�L>J|Psq�Y�P&C>J|P&DKW>OQC>Y_xKCoq�Y[W>O>JFiuC>DKY_c[i�P:AIH�RSAINMD(P&L>NVA�AUÄ2P:NMAIH�AIJMiuDKW>OQTID�JML>D�c�E%D�W>O>DKc�Â
Y[JMH��,vwW"Y_HbRS^�NzP&DKW&P«J|P&AIR"Y[W�P&C>A�R>NV^IMUAITUP«Y[JjP&^¯O>AUE�AIc[^�R"D�O>AUP:AITUP&^KNjq�C>Y_T C"HbAIAUP&J
P:C>AIJMAbO>L>NVD�n>Y_c[Y�P¨f}NMAIî~L>Y_NMAIHbAIW&P:JsD�Jaq,AIc[càD�JaP&C>AbRSAINV`°^�NVH�DKW>TIAbNVAIî2L>Y_NVAIH�AIW&P:JsD(P�D
T�C>AID�RSAINpTI^KJ�P:�bÕ>AUEGAINMD�c�R>NM^(P&^(PªfmRmAIJpC>DFE�A«nSAIAIW�O>AUE�AIc[^�RSAIODKW>O�H�^KNMA«DKNMA«J|P&Y[c_c�Y_W
TI^KW>J|P&NVL>TUP&Y[^�W>��v�c_c�^K`�P:C>A�R>NM^lP:^lP¨f�RSA®P&DKW>h2JwC>DFE�A�RSAINM`°^KNMHbAIO¯q,AIc[c�DKJwT:^KJMH�Y[T�NMDFf
O>AUP:AITUP&^KNMJM�

d�C>A�vwL>xKAIN y n>JMAIN|E%DlP:^�Nzf\c_DFfG^�L�PpJMC>^Fq�W�Y_W�µ¶Y_xKL>NMA � Y[J8P:^�nSAwD�C&f�n>NMY[O�O>AUP&AITUÂ
P:^�NViSAIH�R>c[^�fmY_W>x�P¨q,^�TI^KH�R>c[AIH�AIW&P:D�NzfbP:AIT C>W>Y_î~LGAIJ�P&^�^KnGJMAINzE�A®AUÄ2P&AIW>JMY�E�A�DKY_NuJMC>^Fq�Â
AINVJM�¹vÚx�Y[D�W:PsDKNMNMDFf^K`gR>D�NzP&Y[TIc_ApTI^�L>W:P&AINMJ�q�Y_c[c�HbAID�JML>NMAeP:C>Apc_D(P&AINMDKc�DKW>O�P&AIH�RS^KNMDKc
O>Y[J|P&NVY_n>L�P&Y[^KW^�`jJFC>^FqpAINpRGDKN|P:Y_TIc[AIJ,DlPbxKNM^�L>W>O�c_AUEGAIc_�¯vwW�^�R�P&Y[TID�c¶DKY_NzÂF]GL>^KNMAIJMTIAIW>TIA
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Ælv Æ �K� ïK× P&C>Y[T h2W>AIJMJ��sï�HbY_c
Ö Æ �K� ïK× P&C>Y[T h2W>AIJMJ��sï�HbY_c
Ø Æ � ï�áK× P&C>Y[T h2W>AIJMJ��sï�HbY_c
ï Æ � ï�ÛK× P&C>Y[T h2W>AIJMJ��sï�HbY_c
á Æ � ïK³9� P&C>Y[T h2W>AIJMJ��sá�HbY_c
� Æ � ï�³K× P&C>Y[T h2W>AIJMJ��sÛ�HbY_c
Û Æ � � � × P&C>Y[T h2W>AIJMJ��s��HbY_c
³ Æ � �KÖ9� P&C>Y[T h2W>AIJMJ��s��HbY_c
Æ � Æ � ��ÖK× P&C>Y[T h2W>AIJMJ��sÛ�HbY_c
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P:C>A�JMDKH�R>c[AIJ�TIDKWQO>^�HbY_W>D(P&AbJ|P&D(P&Y[J�P:Y_TIDKc�E%D�NVY_D(P&Y[^�W>�k©¨WQDKO>O>Y�P:Y_^KW>i�P:C>A�NV^�c[c�P&^kNV^�c[c
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� Æ



Õ>L>T CÁDJ|P&L>O�fß@[Æl��AeC>DKJ«nSAIAIWÁRmAINV`°^�NVH�AIOÁ`°^KN®P&C>A�JML>RSAIN*^sD�HbY_^Kh	D�W>O>A�AUÄ�RSAIN|Â
Y[H�AIW:P&ieY[W>O>Y_TID(P&Y[W>x\D\³ � 8 NMAI]>AITUP&Y�E�Y�Pªfç`�^�N�dÁ
�ÉÀÞ�^²Æ � ��Ö��rijL>JMAIO�DKJ�D\NVAI]>AITUP&^KN
Y[WP&C>AIY_N«c_DKNMxKA«qpDlP:AINÀ¸�AINVAIW>h�^FE�P&DKW>h2�XÕ>L>T CêDTI^�J|P:c�f�J|P&L>O�f�qpD�JÀW>^lPkRS^�JMJMY[n>c_A
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O>Y[ZSL>JFA(�znm^(PMP:^�HS�M�rd�C>Ap^KNMO>Y[W>DlP&Aw^�`�AID�T C x�NMDKR>C�Y[Jrx�Y�E�AIW�Y[W�D�NVn>Y�P:NMDKN|f"L>W>Y�P:JF�rd�C>A
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