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¹ e@UMJM=R?kU/huADU/?	JM=R?iJ~S�A¯h¨e@rmJMLªlqNjgjU/LOgjJZ?i]@?kJZ?IHKJZADU/Y¨W@UMA�NFLO]R?I]ºHKAchuW`rm?Ih	?I[dJMgjUM�®U/?IYMe@rmJMYkz ¹ e@Y/LO[Ro
JM=R?IYM?�UM?IY/e@rmJMY�LsY>JM=�e@Y3gjW`W@UMADW@U/LsgjJZ?Dz>«»[´g	¥�U/YZJ�gjJZJZ?IhuW`J�JM=@?�UM?IYMe`rmJMY>ADP¬JM=R?¨J�STA_]R?kJZ?IHKJZADU/YfST?kUM?
P¶e@YZ?I]ºP©ADU5NjgDrOeR?IY�ADP>JM=R?XJM=RUM?IYM=@AcrO]¼HKADUMU/?IYZWtAc[@]@LO[RonJZA¯JM=R?_YMgDhu?XW@UMADC�gjC`LOrOLmJ~�´ADP�P gDrOYM?XgDrOgjU8h	Ykz
x�?IYMe@rmJMY�ST?kUM?-ND?kU/�_h	?I]@LmAFHKUM?-LmUMUM?IYMW;?IHKJMLOND?BADP·JM=@?�e@YZ?I]nP¶e@YMLOAc[nhu?kJM=RAF]�z�w&[R?kSyhu?kJM=@A�]nC�gDYZ?I]
Ac[�YZJMgjJMLsYZJMLOHkgDraJZ?IYZJMY5P ADUuJM=R?nHKAchuW`rm?Ih	?I[dJMgjU/LOJ��¼ADP3J�STA±?K²FW;?kU/JMY�SagDYu]R?kND?IrmADWt?I]�JZA®]R?kJZ?kU/hiLO[R?
JM=R?�U/gD[RoD?-ADP¬ADW`JMLOh	gDr�HKAch�C`LO[@gjJMLOAc[@Y�ADP¬JM=R?-JM=@UM?IYM=RAcrO]`Y�P©ADU3P e`YMLmAc[_ADP¬JM=R?-J~S�A_]R?kJZ?IHKJZADU/YIza<�=@LOY
U/gD[@oD?�ADP¬ADW@JMLOhigDr�HKAch�C`LO[@gjJMLmAc[`Y�STgDY3P Ace@[@]^JZAbCt?�girOLs[R?IgjU>UM?kocLmAc[´LO[^JM=@?�½j¾¿JM=RU/?IYM=RAcrO]^YMW`gDHK?
JM=@gjJB]RA�?IYf[RADJfHKADUMUM?IYZWtAc[@]´JZAbJM=@?5rsLO[R?-ADP)?IÀ�e@gDr·W@UMADC�gjC`LOrOLmJ~�bADP�P gDrsYZ?�gDrOgjU8h	Ykz-ÁTAch�C�LO[@LO[RoiJM=R?
]R?kJZ?IHKJZADU�ÂÃYbU/?IYMe@rmJMY5Ac[¡JM=R?^C`gDYMLsYuADPfJM=@LOYuADW@JMLsh	gDr�P¶e@YMLmAc[�rOLs[R?nHKAc[@YMLO]R?kU8gjC`rm�ºLshuW@UMA¸ND?I]�P e`YMLmAc[
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YZJMgjJMLOYMJMLOHkgDr\=\��W;ADJM=@?IYMLOY�JZ?IYZJMYpgjUM?TC`gDYZ?I]�Ac[�JM=@?TgDYMY/e@huW@JMLmAc[-ADP@LO[@]R?kWt?I[@]R?I[\J�ADC`YZ?kU/N�gjJMLmAc[`Y�S�LOJM=@LO[
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e@YZ?I]´LO[^JM=@?�h¨e@rmJMLªlqNjgjU/LOgjJZ?-JZ?IYMJMYkz3<>=@?�HKADUMUM?IHKJMLmAc[µP¶gDHKJZADUBLOY�giP e@[`HKJMLmAc[^ADP¬JM=R?¨gDeRJZAFHKADUMUM?IrOgjJMLmAc[
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P¶gDHKJZADU¨HkgD[ºAc[@rm�¯Ct?ie@YZ?I]¼LO[±UM?kocLOAc[@Y-ST?kUM?iJM=@?iYZW`gjJMLOgDr�HKADUMUM?IrOgjJMLOAc[¼LO[®JM=@?bLOh	gjoD?XLOYBAc[@rO�¯]`eR?
JM=R?¨gDeRJZA�HKADU/UM?IrOgjJMLmAc[´P e`[@HKJMLmAc[nADP¬JM=R?uvFw�x&YM��YZJZ?Ih^z�«»[­UM?kocLmAc[@Y�S�LmJM=^?kND?I[¯gbYMrOLmoc=\J>JZ?K²FJMeRUM?D³tLmJ
LOY3Ac[@rm�nWtAcYMYMLOC`rm?BJZA_ADC@JMgDLO[µgXUM?IrOLOgjC`rO?b£qÁ ¹ w3xf¤�?I]@oD?5]@?kJZ?IHKJZADUBC\�­Y/eRC`YMgDhuW�rOLO[RoRz><>=@?�ADW@JMLOhigDr
YMeRC�YMgDhuW`rOLs[Ro�hu?kJM=@A�]^gD[`]nU/gjJMLmAuSagDY�]R?kJZ?kU8h	LO[R?I]_P ADU>JM=R?�]`Lª§;?kU/?I[dJ>]R?kJZ?IHKJZADU8Ykz
w�C`gjU�]@?kJZ?IHKJZADUTSagDYT]R?kU/LmND?I]uP UMAch JM=R?3]R?kND?IrOADW;?I]i?I]RoD?3]@?kJZ?IHKJZADU/Y�gD[`]igjW@W`rsLm?I]5P©ADUa]R?kJZ?IHKJMLO[@o
HKAch	h¨e@[@LOHkgjJMLOAc[^rOLO[R?IYB£¶L z ?Dz�UMAcgD]@Yk³@U8gDLOrmSagI�FY>gD[@]_SagjJZ?kUMSTg���Y ¤8z
¹ ADUnUM?kocLOAc[�YZ?koch	?I[dJMgjJMLmAc[ gD[�?K²RLOYZJMLs[Ro¼UM?kocLOAc[Fl�hu?kUMocLO[@o°hu?kJM=@A�]�³�C`gDYZ?I]�Ac[�gºe@[`LªlqN�gjU8LOgjJZ?
YZJMgjJMLOYMJMLOHkgDrd=\�\WtADJM=R?IY/LOY�JZ?IYZJQP©ADU·g�]@Lª§t?kUM?I[@HK?�ADPFh	?IgD[@Yk³jSTgDY·gjW@W`rsLm?I]fJZA�JM=R?�h�e@rOJMLªlqN�gjU8LOgjJZ?�]@gjJMgDYZ?kJ
£ JM=R?aWtAcrOgjU/LOh	?kJZU/LOH�Lsh	gjoD?¸¤�C\��JZU/gD[@YZP ADU/h	LO[@o�JM=R?�e@[@LmlqN�gjU/LsgjJZ?�JZ?IYZJ¬LO[\JZABgfh�e@rOJMLªlqN�gjU8LOgjJZ?�Ac[@?Dzp<�=R?
JM=RUM?IY/=RAcrO]_P ADU�hu?kUMocLO[@ouSTgDY>higD]R?�gD]@gjW@JMLOND?BJZAiJM=R?-YML.-k?BADP·JM=@?BUM?kocLmAc[�z
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¹ ADUBJM=R?¨LOh	gjoD?¨UM?kocLOYZJZU8gjJMLmAc[µS�?5[R?k?I]R?I]´JZAn]R?kJZ?IHKJfP©ADUM?IYMJMY�gD[`]­C`e`LOrmJGl�eRW­gjU/?IgDYkz�<�=R?�¥�U/YZJ3Ls]R?Ig
SagDY>JZAie@YM?�LOh	gjoD?�HkrsgDYMYMLª¥�HkgjJMLOAc[nhu?kJM=RAF]@Y�C`gDYZ?I]­Ac[nWtAcrOgjU/LOh	?kJZU/LOHf]R?IHKAchuWtAcYMLmJMLOAc[ngDrmoDADU/LmJM=@hiYkz
<>=RU/?k?�]R?IHKAchuWtAcYMLOJMLmAc[´h	?kJM=RA�]`Y�ST?kUM?uLO[\ND?IYZJMLmocgjJZ?I]�zB<>=R?¨]R?IHKAchuWtAcYMLmJMLOAc[´hu?kJM=@A�]´ADP54)gD[76;�Fr
gD[@] ¹ UM?k?Ih	gD[�HkgD[�[RADJu]@LsYZJMLO[Roce@LsYM=¯C`e@LOrOJGl�eRW¼gjUM?IgDY5P UMAch P©ADUM?IYMJMYkz8+�LmJM=°JM=R?^ÁarmAce`]R?i]R?IHKAch5l
WtAcYMLmJMLmAc[¯LmJBLOYfWtAcYMY/LmC`rm?�JZA­]R?kJZ?IHKJ�huAcYMJBADP�JM=R?uP ADUM?IYZJMY�gDrmJM=RAceRoc=®YZAch	?uW`gjUMJMYfADPTC`e@LOrO]`LO[RocY�gjU/?
YZJMLOrsr�HkrOgDYMYMLª¥�?I]ngDY>P ADUM?IYZJkz�«»PpYMeRW@W`rO?Ihu?I[dJMgjU/�iP ?IgjJMeRUM?IY�Y/e@H/=^gDY�JM=R?-NjgDrOeR?BADPpJM=R?-C�gDHMVFYMHkgjJZJZ?kU/LO[Ro
HKA�?:9bHkLm?I[\Jf£¶gD[@]iJM=R?�WtAcrOgjU8LOhu?kJZU/LOHaHKAc=R?kU/?I[@HK?¸¤�gjUM?3HKAch�C`LO[R?I]iS�LmJM=uJM=@?fÁarmAce`]R?>]R?IHKAchuWtAcYMLmJMLOAc[�³
LmJ5LOY�W;AcY/YMLmC`rm?iJZAµ]R?kJZ?IHKJ	YMAchu?X]@AceRC`rm?KlqCtAce@[@HK?XYMHkgjJZJZ?kUM?kU/YI³�YM=@gD]RA¸S�gjUM?IgDYugD[@]°UMAcgD]@Y5gDY¨S�?Irsr z
,3A�ST?kND?kUI³�LmJ�LOY3[RADJ�WtAcYMY/LmC`rm?fJZA_]R?kJZ?IHKJ3C�e@LOrmJGl�eRW^gjU/?IgDY�]`LmUM?IHKJMrm�Dz�w�rOr�JM=RU/?k?�hu?kJM=RAF]@Y3]RAb]R?kJZ?IHKJ
YZAchu?�]RAceRC`rm?KlqCtAce@[`HK?�U/?:)`?IHKJMLmAc[@Y�S3LmJM=@LO[XNFLOrOrOgjoD?IY�C�eRJ�JM=R?IYZ?�gjU/?�gDrOYZA	P Ace@[@]nLs[^YZAchu?�rOA�HkgjJMLmAc[`Y
LO[_JM=R?�P©ADUM?IYMJMYkz)«»J>LOYaJM=\e`Y>[RADJ>WtAcYMYMLOC`rm?�JZAi]R?IrOLOhiLmJ�JM=@?-C`e@LOrOJGl�eRWXgjU/?IgDYkz
<>=R?kU/?kP©ADUM?¼S�?°gDrOYZA�]@?kND?IrmADWt?I] g�YZWt?IHkLª¥�H®]R?kJZ?IHKJZADU¯P ADU´C`e`LOrmJGl�eRW!gjUM?IgDYIz <>=R?¼]@?kND?IrmADWt?I]
hu?kJM=RAF]°e@YZ?IY¨g­P ?IgjJMeRUM?KlqC`gDYM?I]°gjW`W@UMAcgDH/=�z´<>=R?X]@Lª§t?kUM?I[\J�P ?IgjJMeRUM?IY5gjUM?_]R?K¥�[R?I]¼C`gDYZ?I]°Ac[¼JM=@?
U/gD]@LOAchu?kJZU/LOH�gD[@]iWtAcrOgjU/LOhu?kJZU8LOHaH/=@gjU/gDHKJZ?kU8LOYZJMLOHkY�ADPtC`e@LOrmJGl�e@W	gjUM?IgDY�Ls[uWtAcrOgjU/LOhu?kJZU8LOH>vFw3x�LOh	gjoD?IYIz
; [R?TADP`JM=@?TP ?IgjJMeRUM?IYI³DJM=R?�YZAjl�HkgDrOrm?I]=<Z]@LsYZJMgD[@HK?�hu?IgDYMeRU/?�>3?K²FW@UM?IY/YZ?IY·JM=R?aP gDHKJ¬JM=@gjJ¬LO[�C`e@LsrmJGl�eRW�gjUMl
?IgDY�h	AcYZJ�e@[`LmP©ADU8hyU/?kocLmAc[@Y�gjU/?�YMh	gDrOrRgD[`]	YMeRUMU/Ace@[@]R?I]5C���ADJM=@?kU�e@[@LOP©ADU/h U/?kocLmAc[@Ykz¬<>=@LsYpP©?IgjJMeRU/?
gDrOrmA¸S�YpJZA-?IrOLsh	LO[@gjJZ?aP¶gDrOYZ?�gDrOgjU/h	Y�]@eR?aJZA-?I]RoD?IY)Ls[5JM=R?>LOh	gjoD?Dz)<>=@?TWtAcrOgjU8LOhu?kJZU/LOHTLO[RP ADU/h	gjJMLOAc[¨LsY
e@YZ?I]^C\�_hu?IgD[@Y�ADPpJM=R?�LO[dJZ?kU8H/=@gD[@[@?Ir�HKADUMUM?IrOgjJMLmAc[­HKA\?:9bHkLO?I[dJMY�LO[_JM=R?-rmADojl�Ls[dJZ?I[@Y/LmJ��nLOh	gjoD?Dz�¾�e@?
JZA�JM=@?3rOgDH/VuADP;U/?:)`?IHKJMLmAc[iYM��h	h	?kJZUM�uLO[	C`e`LOrmJGl�eRWugjUM?IgDYk³�JM=R?�HKUMAcYMYGlqWtAcrOgjU�HKADU/UM?IrOgjJMLmAc[XHKA\?:9XHkLm?I[dJMY
?�@(@�AB@#C gD[@] ?�CDC$AB@(C gjUM?Bh¨e@H/=n=@LOoc=R?kU�LO[XC`e@LOrmJGl�e@WXgjUM?IgDY>JM=@gD[nLO[b¥`?IrO]@YTgD[@]_?kND?I[^Ls[bP ADUM?IYZJMYIz<>=R?XP ?IgjJMeRUM?IY5gjUM?nHKAch�C�LO[R?I]�e@YMLO[@o­rmADocLOYZJMLsHiUM?koDU/?IYMYMLmAc[�z®<>=@?bP ?IgjJMeRUM?IY5gjUM?nH/=@AcYZ?I[�YMe@H8=ºJM=`gjJ
JM=R?k�igjU/?frsLmVD?Irm�uJZA5Ct?3gjW@W`rsLOHkgjC`rm?3JZA�ADJM=R?kU�U8gD]@gjUaSTg�ND?Irm?I[RoDJM=@Ykz�<>=@LOY�YZJMLOrOr;[R?k?I]@Y�JZA5C;?�ND?kU/Lª¥�?I]�z
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{p|~}�|�� �¸���t�����µ�`�����¸�D�c�;�c�q���
¹ ADU�YZAcrmNFLO[Ro¨JM=R?-W@U/ADC`rm?Ih�ADPQU/?kocLOYZJZ?kU/LO[@o	vRw3x!Lsh	gjoD?IYk³`gu=@LO?kU/gjU/H/=`LOHkgDrthu?kJM=RAF]nC`gDYZ?I]_Ac[^higjW`Y
SagDYi]R?kND?IrOADW;?I]�z°<>=@?nC`gDYMLOH_LO]R?Ig®LsY5JZA±e@YZ?nND?IHKJZADU/LOYM?I]#JZADWtADoDU/gjW`=@LsHXhigjW`Y	gDY	g®=R?IrOW#LO[°JM=R?
UM?kocLsYZJZU/gjJMLmAc[®W`UMA�HK?IY/Ykz¨¾�?K¥�[`LO[RongD[@]®]R?kJZ?IHKJMLO[@o­YZAchu?	h	g¸EZADU-ADCFEZ?IHKJMYBAc[®JM=@?	]@Lª§t?kUM?I[dJBLOhigjoD?IY
gD[@]ih	gjJMH/=@Ls[Ro-JM=R?Ih JZA�JM=R?�YMgDh	?>ADCFEZ?IHKJMY)?K²FJZU/gDHKJZ?I]iP UMAch¿g�h	gjW	W@UMA¸N�Ls]R?IY)gf¥`U8YZJ¬UM?kocLOYZJZU8gjJMLmAc[�z
<>=`LOY-UM?kocLsYZJZU/gjJMLmAc[ºLOY�JM=@?I[±UM?K¥�[@?I]¼C��±e@YMLO[@o^HKAch	huAc[°P©?IgjJMe@UM?IY�?K²FJZU/gDHKJZ?I]�P UMAch JM=R?b]@Lm§;?kUM?I[\J
LOhigjoD?IYkz
«G[±g^W`UM?IrOLOh	Ls[@gjUM�^YZJZ?kW°JM=R?XvFw�x�LOh	gjoD?iLOY�HKAc[dND?kUMJZ?I]°JZA´oDUMAce@[@]®U8gD[RoD?igD[@]¼UM?IYMgDhuW`rO?I]®JZA
gjW@W`UMAI²RLOh	gjJZ?Irm�_YMÀ�e@gjUM?BW`Lm²�?IrOYIz
w ¥�U/YZJiU/?kocLOYZJZU/gjJMLmAc[�Ct?kJ�ST?k?I['LOh	gjoD?¯gD[@]�h	gjW�LOYiJM=@?I[�ADC`JMgDLO[R?I]�C\�¡h	?IgD[@YXADP�g¼NDADJMLs[Ro
hu?kJM=@A�]n£ P ?IgjJMeRUM?�HKAc[@YZ?I[@Y/e@Yphu?kJM=RAF]�¤�JM=`gjJpe`YZ?IY·JM=R?�WtAcYMLOJMLmAc[@YQADP@C`e@LOrOJGl�eRW�gjUM?IgDY¬gD[`]��¸ADUpP©ADUM?IYMJMY
JZA_¥�[`]­JM=R?5W`gjU8gDhu?kJZ?kU/YfADP�g_YZ?IhiLªl�g'9b[R?5JZU/gD[@YMP©ADU/h^z-<>=R?uhu?kJM=RAF]¯gDrOYZAnh	gjJMH/=@?IYBJM=R?5ADCFEZ?IHKJMY
£ P ADUM?IYZJMYXgD[@]#C�e@LOrmJGl�eRW#gjU/?IgDY8¤	]@?kJZ?IHKJZ?I]�Ls[�JM=R?´Lsh	gjoD?­S�LOJM=�JM=RAcYZ?´ocLmND?I[¡Ac[¡JM=R?´higjW�z'<>=R?
h	gjJMH8=@LO[Ro_YZ?k?Ih	Y�JZAXCt?�UMADC`e`YZJ�C`e@J�JM=R?¨À\e@gDrsLmJ��nADP)JM=@?¨HKADUMU/?IYZWtAc[@]@LO[RouJZU8gD[@YZP ADU/h�LsY3]R?koDU8gD]R?I]
S�=@?I[nADCFEZ?IHKJMY>A�ND?kU8rOgjW­JM=R?-Lsh	gjoD?Dz
<�STAihu?kJM=@A�]@Y�P©ADU�LOhuW@U/A�NFLO[RouJM=R?-U/?IYMe@rmJMLO[@ouUM?kocLOYZJZU/gjJMLOAc[nCt?kJ�ST?k?I[­JM=R?¨LOh	gjoD?¨gD[@]nJM=R?¨h	gjW
gjUM?5W@U/ADW;AcYM?I]�z-<>=R?�¥`U/YZJfe@YZ?IY�JM=R?uHKAc[\JZAceRU/YfADP�P©ADUM?IYMJMYkz�<>=@LsY3hu?kJM=@A�]¯gDrOrmA¸S�Y�JZA^LOhuW@U/A�ND?¨JM=R?
UM?kocLsYZJZU/gjJMLmAc[iC`eRJ�LmJ�HkgD[b[RADJTrm?IgD]	JZA¨g-ND?kUM�	gDHkHke@U/gjJZ?3U/?kocLOYZJZU/gjJMLmAc[iCt?IHkgDe@YZ?>JM=R?��j¾!YZJZU/e`HKJMeRUM?>ADP
JM=R?BP ADUM?IYZJ3]RA\?IY�[@ADJ�gDrOrmA¸S'JM=R?ILmU�?I]RoD?IY�JZAuC;?-rOA�HkgDrOLsYZ?I]XW@UM?IHkLOYZ?IrO�iLO[_JM=R?�vFw�x Lsh	gjoD?Dz ¹ eRUMJM=@?kUZl
huADU/?D³�P ADUM?IYZJT?I]RoD?IY�HkgD[_H/=`gD[RoD?BÀ\e@LsHMVFrm�uLO[iJMLshu?3gD[@]XLmJaHkgD[XC;?�]@gD[RoD?kUMAce`Y�JZA¨UM?Irm�uAc[XJM=R?Ih�P ADU
UM?kocLsYZJZU/gjJMLmAc[�z
<>=@?�YZ?IHKAc[@]´UM?K¥�[@?Ihu?I[dJ�hu?kJM=RAF]­JM=@?kUM?kP©ADU/?¨e@YM?IY>P ?IgjJMeRUM?IY�JM=@gjJfgjUM?¨h	ADUM?�YZJMgjC�rm?�gD[@]´S�=@LsH/=
=@g�ND?	g_ND?kUM�´rsLOh	LmJZ?I]��j¾�YMJZU/e@HKJMeRUM?Dz5ÁTAch	h¨e@[@LOHkgjJMLmAc[µrOLO[@?IY¨£¶h	gDLs[@rm�^UMAcgD]`Y�gD[`]´U8gDLOrmSagI�FY8¤3gjUM?
e@YM?I]nLO[XJM=@LOYaUM?K¥�[@?Ihu?I[dJ>YMJZ?kW�z)<>=R?B]R?kND?IrmADWt?I]n]R?kJZ?IHKJZADU�ADPQHKAchih�e@[`LOHkgjJMLmAc[^rOLs[R?IY�Ac[`rm�b]R?kJZ?IHKJMY
W`gjU/JMY)ADPtJM=R?>UMAcgD]b[R?kJ�STADUMV;z¬«»[	ADU/]R?kU)JZA¨e@YZ?>JM=@LsY¬LO[@HKAchuW`rO?kJZ?�LO[RP ADU/h	gjJMLmAc[5JM=@?>W`gjU/gDhu?kJZ?kU8Y)ADP�g
ocrmADC�gDr�g'9b[R?�JZU/gD[@YZP ADU/h�ST?kUM?¨]R?kJZ?kU/h	LO[@?I]^e@YMLO[@o	gD[­ADW@JMLsh	LOYMgjJMLmAc[­hu?kJM=RAF]­gD[@]^YMAcrm?Irm�_UM?Irm�FLO[Ro
Ac[uJM=@?�h	LO[@Lsh	LOYMgjJMLmAc[�ADP;JM=R?>Wt?kUMWt?I[@]@LOHke`rOgjUQ]@LsYZJMgD[@HK?�Ct?kJ�ST?k?I[	JM=R?�UMAcgD]	YZ?kochu?I[\JMY)P Ace@[@]uLs[5JM=R?
vFw�x Lsh	gjoD?�gD[@]nJM=@?BUMAcgD]@Y�Ac[­JM=R?-h	gjW�z
<>=@?-UM?K¥�[R?Ih	?I[dJ�hu?kJM=RAF]­gDrOrmA¸S�Y>JZAXA�ND?kU8HKAchu?5JM=R?�LO[`gDHkHkeRU/gDHkLm?IY3UM?IYMe@rOJMLO[RouP UMAch JM=R?�P©?IgjJMe@UM?
HKAc[@YM?I[@YMe@Y>h	?kJM=RA�]�z
; [`HK?µ?IgDH8=!LOh	gjoD?±LsYbU/?kocLOYZJZ?kUM?I]�S�LOJM=¡JM=R?±higjW�³�JM=R?¯UM?kocLsYZJZU/gjJMLmAc[�Ct?kJ�ST?k?I['JM=R?®]@Lm§;?kUM?I[\J
LOhigjoD?IY�Ct?IHKAchu?IY�?IgDYZ�Dz�<�=R?�UM?kocLsYZJZU/gjJMLmAc[iC;?kJ~S�?k?I[XJM=R?fLOh	gjoD?IYTgD[@]bJM=R?3higjWXLOY�e@YZ?I]bJZA¨]@?I]@e@HK?
g�¥`U/YMJ�UM?kocLsYZJZU/gjJMLmAc[XCt?kJ�ST?k?I[n]@Lª§t?kUM?I[\JTLOhigjoD?IYkz�<>=R?�UM?IYMe`rmJMY�ADPQJM=R?�?I]RoD?-]R?kJZ?IHKJZADU/Yk³@gjW`W`rOLm?I]bAc[
?IgDH8=´LOhigjoD?D³`gjUM?-e@YZ?I]^JZA	UM?K¥�[R?BJM=@?BUM?kocLOYZJZU/gjJMLOAc[�z

+-,�� �º139�9t:��u6�� �"!$#&%�1�'���!(��2*)t9,+>2&-/.570)�7&%1�32 1�%14
w�Y�LO[igD[d�5ADJM=R?kU�JM=R?IYMLOYk³dJM=R?3YZAcrON�LO[@o�ADP�g�W@UMADC`rm?Ih rO?IgD]@Y¬JZA�[@?kS¡e@[@YZAcrOND?I]uW@UMADC`rO?Ih	Y¬gD[@]iLs]R?IgDYkz
vFLs[@HK?�JM=@?�JMLOh	?�P U/gDhu?5SagDY�rsLOh	LmJZ?I]´[RADJBgDrOrQLs]R?IgDYfHKAce@rO]µCt?�UM?IgDrOLsYZ?I]­S3LmJM=@LO[­JM=R?5P©U/gDh	?�ADP�JM=@LOY
STADUMV;z>vFAchu?-ADPpJM=R?�h	?kJM=RA�]`Y�JM=@gjJ�ST?kUM?¨]R?kND?IrmADWt?I]^[R?k?I]´YZJMLOrOrtJZAbC;?�LOhuW@UMA¸ND?I]�z ; [^JM=R?-ADJM=@?kU
=@gD[`]i[R?kS�UM?IYZ?IgjU/H8=bJZADW�LOHkY�HkgD[bCt?>?K²FW`rmADUM?I]�³\W`gjUMJMrm�5C`gDYM?I]iAc[bJM=R?�U/?IYMe@rmJMY�JM=@gjJ�ST?kUM?�W@UM?IYZ?I[\JZ?I]
=R?kU/?Dz
<>=@?iUM?IYMe`rmJMY-ADP>JM=@?bP¶e@YMLmAc[¼ADP>JM=R?bJ�STA¯h¨e@rmJMLmlqN�gjU/LsgjJZ?i?I]RoD?n]R?kJZ?IHKJZADU/YuY/=RAce@rO]®Ct?XLOhuW@UMA¸ND?I]
P¶eRUMJM=R?kU�z�«»JfSTgDY�[RADJZ?I]¯JM=@gjJ�gjP JZ?kU-P¶e@YMLmAc[¯YZAchu?	rsLO[R?IgjUBYZJZU/e@HKJMe@UM?IYfJM=@gjJ-ST?kUM?	]R?kJZ?IHKJZ?I]¼C\�´JM=R?
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,3ADJZ?IrOrOLO[RocY¨JZ?IYZJuC�gDYZ?I]�]R?kJZ?IHKJZADUiST?kUM?nrmAcYZJkz°<>=@LOY¨HKAce@rO]°Ct?Xg�NDAcLO]R?I]�C��ºLs[dJZUMAF]@e@HkLs[Ro­=@Lmoc=@?kUZl
rm?kND?Ir�hu?kJM=RAF]@Y-LO[®JM=@?	P e`YMLmAc[�z ; [R?	HKAce@rO]®P ADU�Ls[@YZJMgD[@HK?i]@?kJZ?IHKJ�rOLO[@?IgjUBP©?IgjJMeRU/?IY�LO[¯JM=@?	UM?IYMe@rOJMY
ADP)JM=R? ,�ADJZ?IrsrOLO[RocY�JZ?IYZJBgD[@]­h	gjVD?uYMe@UM?-JM=R?k�­gjU/?�VD?kW@JfgjP©JZ?kUfP¶e@YMLmAc[�³`?ILmJM=R?kU3C`gDYZ?I]´Ac[¯g	W`gjUMJMLsgDr
HKAc[F¥`U8h	gjJMLmAc[nC��bJM=@?BADJM=R?kU3]R?kJZ?IHKJZADU�ADU>Ac[nJM=@?ILmU�LO[\JZU/LO[@Y/LOH3À�e@gDrOLOJ��µ£ ?Dz oRzTrm?I[RoDJM=�¤8z
w�[RADJM=R?kU¨STg��±JZAµLshuW@UMA¸ND?bJM=R?bUM?IYMe@rOJ-ADP>?I]RoD?_]R?kJZ?IHKJMLmAc[�LOY�JZAµe@YM?bgD[�gjW@W@UMAcgDH8=¼C�gDYZ?I]¼Ac[
gDHKJMLmND?5HKAc[dJZAce@U/Y�JZAXHKAchuW`rm?kJZ?�JM=R?�?I]@oD?�YZJZU/e`HKJMeRUM?�gD[@]´HKAch�C�LO[R?�LO[@P©ADU/higjJMLmAc[nW@UMA¸N�Ls]R?I]nC��XJM=@?
?I]RoD?�]@?kJZ?IHKJZADU/Y�S3LmJM=nLO[RP ADU/h	gjJMLmAc[XP UMAch�JM=R?�UM?kocLmAc[FlqC`gDYM?I]^YZ?kochu?I[\JMgjJMLmAc[�� ����³����F³ �FÄ
	qz
«»P3JM=R?^gjW`W@UMAcgDH/=¡C`gDYZ?I]�Ac[¡gDHKJMLmND?´HKAc[\JZAceRU/Ybrm?IgD]@Y5JZAºg¯Ct?kJZJZ?kUbUM?kocLmAc[#YZ?koch	?I[dJMgjJMLmAc[�³TJM=@?
UM?IYMe`rmJ¬HkgD[	Ct?>e@YZ?I]5JZA¨gjW@W`rm��JM=R?>]R?IHKAchuWtAcYMLmJMLOAc[uhu?kJM=RAF]@Y¬P ADU�HkrOgDYMYMLOP©�FLO[Ro�JM=R?�]R?kJZ?IHKJZ?I]bUM?kocLmAc[`Y
LO[nYZJZ?IgD]­ADPQU8e@[@[@LO[@o�JM=R?Ih LO[nYMHkgD[@[@Ls[RouS�LO[@]@A�S�Ykz
¹ ADUBJM=R?5P¶e*- -k�\lqU/e@rm?¨C`gDYZ?I]¯HkrOgDYMY/Lª¥�HkgjJMLmAc[¯g_hu?kJM=RAF]®YM=RAce@rs]^Ct?�P Ace@[@]µJZAngDeRJZAch	gjJMLsHkgDrOrm�´]@?Kl
JZ?kU/h	Ls[R?BJM=R?-LO[RW�eRJ�hu?Ih�Ct?kU/Y/=@LmWXP e@[`HKJMLmAc[@YaP UMAch�?K²RgDhuW`rm?IY�ADP¬rOgD[`]@HKA�ND?kU/YIz
¹ ADUTJM=R?3Lsh	gjoD?�UM?kocLsYZJZU/gjJMLmAc[�³�e@[\JMLOr`[RA¸S¡Ac[@rO�5g�ocrmADC`gDr;g'9b[R?>JZU8gD[@YZP ADU/h SagDYTe@YZ?I]�zp<>=R?BvFw3x
LOh	gjoD?IY	S�?^U/?IHK?ILmND?I]#HKA�ND?kU_gD[#gjUM?Ig¼gjUMAce@[@]�gD[#gDLOUZ¥`?IrO]�³¬S3=@LOH/=�LsY5UM?IrOgjJMLmND?Irm� )�gjJkz ¹ ADUXYMe@H8=
UM?kocLmAc[`Y�gD[�g'9b[R?bJZU/gD[@YZP ADU/h LOY¨YMe$9bHkLm?I[\J�P ADU¨UM?kocLOYZJZU/gjJMLOAc[�z ,3A�ST?kND?kUI³�Ls[¼UM?kocLOAc[@Y�S3LmJM=¼huADU/?
UM?IrOLO?kP~³�JM=R?�W@U/ADW;AcYM?I]­hu?kJM=RAF]µLOY�W`UMADC`gjC`rm�_LO[@Y/e$9bHkLm?I[\J�gD[@]´rmA�HkgDrQJZU/gD[@YMP©ADU/higjJMLmAc[@Y�[R?k?I]­JZAXCt?
e@YZ?I]�z·«G[XJM=R?f[R?IgjUaP eRJMe@UM?3ST?�S�LOrOr`UM?IHK?ILmND?fWtAcrOgjU/LOhu?kJZU8LOH3vFw�x'LOh	gjoD?IYTADP�UM?kocLOAc[@YTS�LmJM=XrOgjUMoD? �j¾
YZJZU/e`HKJMeRUM?-gD[@]nJM=`LOYaJZADW`LOHfS�LsrOr;C;?-Ls[dND?IYZJMLOocgjJZ?I]^P¶eRUMJM=R?kUIz
«G[nJM=@LOYaJM=R?IY/LOY�ST?�=@g�ND?�e@YZ?I]^UM?IYMe@rmJMYaADP¬LOhigjoD?�LO[\JZ?kUMW@UM?kJMgjJMLmAc[´LO[_ADU/]R?kU3JZA	UM?kocLOYMJZ?kU3]@Lª§t?kUM?I[\J
LOh	gjoD?IY�?ILmJM=R?kU�S�LmJM=u?IgDH8=XADJM=R?kU�ADU�S�LmJM=	g�h	gjW�z¬w�[bLO[\JZ?kUM?IYZJMLs[Ro-JZADW`LOH>P©ADU�P eRJMe@UM?>STADUMV	HKAc[@YMLOYMJMY
LO[µ]RAcLO[RoXJM=R?¨ADW@WtAcYMLmJZ?���e`YZ?�JM=@?¨U/?IYMe@rmJMY3ADP�JM=R?¨UM?kocLOYMJZU/gjJMLmAc[µJZAnLOhuW@UMA¸ND?5JM=R?�U/?IYMe@rmJMY3ADP�LOhigjoD?
LO[\JZ?kUMW@UM?kJMgjJMLOAc[�z�v�Achu?-WtAcYMY/LmC`LOrOLOJMLm?IY)gjUM?�rsLOYZJZ?I]_Ct?IrmA�S��


�� YZ?-ADP¬LO[@P©ADU/higjJMLmAc[XP©UMAch g	h	gjW^JZAiLshuW@UMA¸ND?-LOh	gjoD?�LO[\JZ?kUMW@U/?kJMgjJMLmAc[��
¹ ADU�?K²RgDhuW`rm?uVF[RA¸S�rm?I]RoD?	ADPaJM=R?bgjW@W@UMA�²FLOhigjJZ?	rmA�HkgjJMLOAc[¼gD[@]®ADU8Lm?I[dJMgjJMLOAc[®ADP�gnUMAcgD]¼HkgD[
Ct?-e@YM?I]nJZAiLOhuW`UMA�ND?-LmJMY�]R?kJZ?IHKJMLmAc[­Ls[ngD[^LOh	gjoD?Dz


 ¹ e@YMLmAc[nADPph¨e@rmJMLªl�gDYZWt?IHKJ3vFw�x Lsh	gjoD?IY��
ÁaAch�C`Ls[@LO[Ro�vFw�x¼LOhigjoD?IY�gDHkÀ\e`LmUM?I]BP UMAch!]@Lm§;?kUM?I[\J�NFLm?kS�LO[Ro�]@LOUM?IHKJMLmAc[@Y)£¶h¨e@rmJMLªl�gDYMW;?IHKJpvFw3x
Lsh	gjoD?IY8¤agDrOrOA�S�Y�JZAbLOhuW@UMA¸ND?-LOh	gjoD?�Ls[dJZ?kUMW`UM?kJMgjJMLmAc[nUM?IY/e@rmJMYkz
w�huAc[Ro�ADJM=R?kU/YI³�ADCREG?IHKJMYQS�LmJM=�g*�j¾�YZJZU/e@HKJMeRU/?3£ C`e@LOrs]@LO[RocYk³kP ADUM?IYZJMY ¤�HkgD[�Ct?�Ct?kJZJZ?kU·rOA�HkgDrOLsYZ?I]
gD[`]¼JM=R?XHKAch�C�LO[R?I]¼YM?kJ�ADP�UM?kocLOYMJZ?kUM?I]ºLsh	gjoD?IY�HkgD[ºCt?ie@YZ?I]ºgDY�gD[°LO[RW�eRJBADP�JM=R?iNjgjU/LmAce`Y
h¨e@rmJMLmlqN�gjU/LsgjJZ?>]R?kJZ?IHKJZADU/Y�JZA�LOhuW@U/A�ND?>JM=R?ILOU¬UM?IYMe@rmJMYIz·<>=`LOY¬LOY)HkeRU/UM?I[dJMrO��Ct?ILO[RoBLO[\ND?IYZJMLmocgjJZ?I]�z
¹ ADUuJM=R?X]@?kJZ?IHKJMLmAc[�ADP�rOgjUMoD?XC`e@LsrO]@LO[RocYBLOJ�LOY�W@UMADC`gjC�rm�¯W;AcY/YMLmC`rm?iJZA¯HKAch�C`LO[@?iJM=R?XUM?IYMe@rOJMY
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