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solXlH|7|B`c{hvwstk~´U¸xlov�´F`t¹�v�gµfT`c{hzx��gT{+duk�`5du{hv����~i�duvwkHgUduvwkedo¶L�w`-doke|�fT`cdt|xdu¶x�w`-´clH|L`oº
» nMgT`Ffq{h`cbxdufUdgTv�kLsalufhgT¸xltsoltkxdo�Hn¼zxkL´FgTvwltkxdo�wv�gTv�`F{q½)`mdo{h{h`Fi�¶x�w`�gT¸x`"fT`c¾HzLv�fT`5|¿´FltkL�
´c`WfTkx{�do{jkL`c`5|B`5|Qºq�&l½)`c��`Ff v�kYfT`5du���wv�n¼`o�)´cloijb�ltkL`ckXgT{�´clozx��|�¶�`'zx{h`5|YltkL�w�
dnMgT`Ff�dobLbLfTltbBfTv�dugT`~fT`FÀekL`cij`ckXg�{�gT`cbL{c�)gT¸Hzx{jlufhgT¸xltsoltkxdo�+´clokx´c`WfTkx{�n¼lofTiÁvwkL�
|B`cb�`cke|B`ckXg�{hb�`c´cv�do�wvw�5dugTvwlok�¸xvw`FfUdfT´W¸Lv�`F{cº ³ zL´W¸j¸Lv�`WfUdufT´U¸xvw`c{�bBfTlu�Hv�|L`µvwke|Bvw�Bv�|Bzedo�
{hzL¶Lg��Bb�`rfT`c��dugTvwlokx{cºoÂ�¸x`"{hb�`c´cv�Àe´"{hlt�wzLgTvwltk-n¼lufqdµbedufhgTvw´czL��duf@gUdu{hÃ+´5dok¿¶�`qÀekedu�w�w�
bBfTlH|Lzx´F`5|�¶X��´Fltijb�lt{hvwkLs-d+{h`Fg)lunQ´c��do{h{h`c{)nDfTltiÄgT¸x`F{h`µfT`WÀekx`Fij`ckXgT{cºt�&l½)`c��`Ff5�
d-{hzx¶Bg��Bb�`µdokLlti�do���jlX´F´czLfT{"¶�`Fg�½)`c`ck�´clt�w��do¶�lufUdugTvwkxs·sofTlozxbx{)¸ed5�Hv�kLs-|Lv�ÅÆ`FfT`ckXg
kHzxi·¶�`Ffµlon�bxdufhgTvw´cvwbedgTv�kLsj´c��do{h{h`c{&nMfTltiÇ|Lv�ÅÆ`FfT`FkHgµfT`FÀxkx`cij`FkHgµ{�gUdust`c{cºeÈ�k�gT¸xvw{
dfhgTv�´F��`µ½�`�½�do�wÃ dfTltzLke|·gT¸Lv�{�dukxlti�du���¿½)`µ´5do�w�w`5| ´U¸x`c�XfTltkB�É{h¸edob�`)v�kL¸x`FfTv�gUdukx´c`
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Õ+ÖÆ×aØuJW×tOXCF^D?LG�?HÙQA¼OHJFÚB×aSWØoOHAM×&SW?HÙÛCTÜ+OHJF×&SW\�STCF×u]~S�^¼S�STCF^DAMAÆO�ØJF^�CF^MØoOHAeØcÖQOHAMAMOBGÆÚB×&?HÙ�SW?HÙÛCTÜ+OHJF×
×uGÆÚL^DGÆ×o×uJF^DGQÚQÝ�Þe×oVB×oJFOBA�P�×oSW^MÚBG/ßÆJF^DG�Ø^MßÆAD×tS-×uàe^¼SUC-CW?�KL×u×oß,CWÖÆ×�Ø?B]�ßÆAM×à�^DCT\�?BÙmAMOBJWÚL×�SU\�SUá
CW×u]~S ]~OHG�OHÚB×tOHNÆAM×BÝ[â¿^Dã@×uJF×uGxCj]�×uCWÖÆ?�P�?LAD?LÚB^M×oS�OHJF×'ä�SU×tP/CW?,P�^MVe^MP�×�CFÖÆ×'ßQJW?LNÆAD×o]å^DGxCF?
SU]~OHAMAM×uJ�?LJUCFÖÆ?BÚL?BGQOBAXßQOHJWCFSqCWÖQOHC)ØoOHGjN[×�ßÆA¼OHGÆGQ×oPræt^D]�ßÆAM×u]�×oGLCF×oP�OBGQP CF×oSUCW×oP	SU×oßQOHJcOXCF×uAM\
Ü�^�CFÖç]�?ePÆ×uJcOXCW×�Øu?B]�ßÆAM×à�^DCT\BÝ�RhGçO/Ù©?BJWCWäÆGQOHCW×7ØoOBSW×�SUä�ØcÖ�ßQOHJWCFS'OHJF×�OHAMJW×tOBP�\�×à�^MSUC	^MG
SU?L]�×�Ù©?BäÆGQPQOXCW^M?BG/AM^MNÆJFOBJW\LæÆ?HCFÖÆ×uJFÜ�^¼SU× CFÖÆ×u\/ØuOBG/N�×	ßÆJW?�P�ä�Ø×oP,Ne\�JW×tOBSW?BGQOBNÆAM×j×ã@?BJWCFSoÝ
Õ+ÖÆ^MSµèué�êQëXìWëHíïîÉðHñ�ðTò+ócðXñ@óFéuì5ñÆèµ^¼SqÜ�^¼P�×oAD\jP�^¼SWØuäQSFSU×tP ^DG~ôMõ�ö�÷xOHG�P�ô øBùX÷�ÝuRhG�?LN�úT×oØCUá�?BJF^D×oGLCF×oP
SU\�SUCW×u]~SaCFÖÆ×oSW×�Ø?LGQØ×oJWGQS+OBJW× ]�?LSUCWAM\�^M]�ßQAD×o]�×oGxCW×oP�^MG/SU×oßQOHJcOXCF×�ØuAMOLSWSW×oSoÝ
û¿O�Ve^DGQÚ�ßQJW×o]�OBGeä�ÙÉOBØCWäÆJF×oP�Ø?B]�ß[?BGÆ×oGxCFSjÜa×�ÖQO�VB×~SW×uVB×oJFOBA�]�×uCWÖÆ?�P�?LAD?LÚB^M×oS�CF?YOBSUá

SU×o]	NÆAM×�O�Ù©äÆAMAµSW\eSUCW×o]åÙ©JF?B]�CWÖQ×�JF×oüxäÆ^MJF×oPýØu?�P�×�ßQOHJWCFSoÝrÕ+ÖÆ^MSjSW?HáhØuOBADAM×oPþóFðHÿÛÿDë��cðHìWëXí�îÉðXñ
�FëXèué����Béècî��BñY^¼S+SUäÆßQß�?LJUCF×oP�Ne\�OLSUß[×oØCa?LJW^M×uGxCW×tP�ßÆJF?BÚLJFOB]�]�^MGÆÚ�ôMõ��X÷�æeØ?L]�ß�?xSU^DCW^M?BG�	QA�á
CW×uJcS'ôDõLõ÷�æ@SWäÆN�úT×tØ5C�?BJF^D×oGLCF×oP/ßQJW?LÚBJcOH]�]�^DGÆÚýôDõ�
X÷+ô øÆõ÷mOHGQP�û-\eß�×oJ���ôMõ�X÷�Ý��&×tSU^¼P�×tSuæ[CWÖQ×
OBSFSU×o]	NÆAM\	ØuOBG�N�×-G�OXCWäQJFOBADAM\	×uàeßQJW×tSWSW×oP'äQSW^DGÆÚj]'äÆADCW^MßÆAD×¿^DGÆÖQ×uJF^�CcOHGQØu×�Nx\�P�×oJW^MVe^DGÆÚ�Ù©JF?B]
OHAMAQJF×oüxäÆ^MJW×tP'Øu?B]�ß�?LGÆ×uGxCcSµ^MG~AMOBGÆÚBäQOBÚB×tSmSUäÆßQß�?LJUCF^DGÆÚ CFÖÆ^¼SmÙ©×oOHCWäÆJF×-SWäQØcÖ�OBS������'ÝLÕ+ÖÆ^MS
� î��LîÛñ����cëXèé��~CW×oØcÖQGÆ^MüxäÆ×�^¼S&ÖQ^DÚLÖÆAD\�OHCUCFJFOLØ5CW^MVB×-Ù©?BJ+^D]�ßÆAM×u]�×oGLCF^DGQÚ�Øu?BAMAMOBN�?LJFOHCW^M?BG�á�NQOBSW×oP
P�×oSW^DÚLGÄô �H÷�Ý��ÄÖÆ^¼ØcÖÆ×uVL×uJ	OBßÆßÆJF?LOBØcÖ Üa×7ØcÖÆ?e?LSW×Bæ@CFÖÆ×7NQOLSU^¼Ø�^¼P�×oO/^¼SjCF?ýØJF×oOHCW×�O/äQGÆ^D?LG
?HÙ�CFÖÆ×j^MGLCF×uJWÙÉOBØu×oS+?HÙ"CWÖÆ×�Øu?BAMAMOBN�?LJFOHCW^MGÆÚ�ØA¼OBSFSU×tSuÝ�Õ+ÖÆ×tSU×jØA¼OBSFSW×oSaJW×oßÆJF×oSW×uGxCa?LJUCFÖÆ?BÚL?BGQOBA
Ø?BG�Ø×ußÆCFSaCWÖeäQS�CWÖÆ×jJF×oSWäÆADC+^¼S�O~P�^¼S©úTäQGQØ5CF^D?LG�?BÙ�CFÖÆ×u^MJ�Ù©äÆGQØCW^M?BGQOBAD^DCW^M×oSoÝ



û-?XÜa×uVB×oJoæ[^MG JF×oOBAmAD^DÙ©×�^DC�^MS Ö�OHJcPýCF?�	QGQP�O,Ø?L]�ß[?BGQ×uGxC CWÖQOHC�JW×oßÆJW×tSU×oGxCFS�CWÖQ×~JW×uá
üLäQ^DJF×oPYØu?BGQØu×uß�C�é��xëLóí�ÿ �XÝ@RhGý]�?xSTC ØuOBSW×oS·Üa×	ÖQO�VL×jCW?,ØäQSUCW?L]�^"!o×�CWÖQ×�Øu?B]�ß�?LGÆ×uGxCcS-CF?
	ÆC¿CFÖÆ×'GQ×u×oPQS¿?BÙmCWÖÆ×�ØäÆJFJW×oGxC-CFOLSUK@Ý[Þ�ß�×tØ^¼OHAM^"!tOXCW^M?BG�S-Ù©?LJ¿×uVL×uJF\�SW×uß�OHJcOXCW×�Øu?BGQØu×uJFGYOHJF×
]�OLP�×Y^MGQP�×oß�×oGQP�×uGxCFAD\ Ü�ÖÆ^¼ØcÖÄAD×tOBPÆS~CW? SW×ußQOBJFOHCW×tP�SWß[×oØ^¼OHAM^#!oOXCF^D?LG ÖÆ^D×oJFOBJFØcÖQ^D×tSuæm×tOBØcÖ
JW×oßÆJW×tSU×oGxCW^MGÆÚ'JF×$	�GÆ×u]�×uGxC-SUCW×uß�S+?HÙ)OBG�^MGQP�^MVe^MPÆäQOHAqØu?BGQØu×uß�CtÝÆÕ+ÖÆ×�SUß[×oØu^�	[Ø�SW?BAMä�CF^D?LG7Ù©?LJ
O�ßQOHJWCW^¼ØäQAMOBJ~CFOLSUK�ØuOHGÄN[×%	�GQOHAMAD\�ßÆJF?�P�äQØ×tP Ne\�OLSWSW×u]'NÆAD^MGÆÚçSWß�×tØ^¼OHAM^"!o×oPÄØu?BGQØu×uß�CcS
Ù©JW?L]#OHßQßÆJW?LßÆJF^MOHCW× AD×oVB×oAMS�?BÙ�PÆ^�ã@×uJF×uGxC¿ÖÆ^M×uJcOHJcØcÖÆ^M×oSoÝeRhG/?BN�úT×tØ5CUá�?BJF^M×uGxCW×tP7A¼OHGÆÚLäQOHÚL×oSaÜa×
]�?xSTCFAD\�JF×ußÆJF×oSW×uGxCµ?LäÆJaØu?BGQØu×uß�CcS�OLS&ØuAMOLSWSW×oSoÝLÞeß[×oØu^MOBAD^#!oOHCW^M?BGQSaOHJF×-JF×uÚBäQJFOBJWAM\�×à�ßÆJF×oSFSW×oP
äQSU^MGÆÚ'^DGÆÖQ×uJF^�CcOHGQØu×BæxÖÆ×uGQØu×·Üa×¿ÚxOH^MG7O	SWäÆN�CT\eß[×¿JF×uA¼OXCF^D?LGQSUÖQ^Dß�N[×CTÜa×u×oG~CWÖQ×·JF×$	QGQ×oP�OBGQP
CWÖÆ×j?LJW^MÚB^MGQOHArØu?B]�ß�?LGÆ×uGxCtÝ
Õ+ÖÆ×	ßÆJF?BNQAD×o]�OBßÆß[×oOHJcS·Ü�ÖÆ×uGYÜa×'CWJF\�CF?7JF×Ù©×oJ¿CF?�O�SUäÆN�SU×uC·?HÙaSUäÆß[×uJWCT\eß�×tS¿?BÙµCWÖQ×

Ø?BAMA¼OHN[?BJcOXCW^MGÆÚçØuAMOLSWSW×oSoÝ�R�C�^MS�O P�×tSU^MJF×oP Ù©×tOXCWäQJW×YN[×oØoOHäQSW×�OþØAM^D×oGxC�Ø?�P�× SUÖQ?BäÆA¼PÄN[×
SU×oßQOHJcOXCF×oPjÙ©JF?B] CFÖÆ×�KeGÆ?XÜ�AM×oP�ÚL×�?HÙ�CWÖÆ×+×uà�OLØ5C�CT\eß�×+?BÙQCWÖQ×'&ÉJW×(	QGÆ×tP�))Ø?B]�ß[?BGÆ×oGxCFSoÝ*�&äÆC
CWÖÆ×-Øu?BAMAMOBN�?LJFOHCW^M?BG	?BÙ[?LJW^MÚB^MGQOBAeØu?B]�ß[?BGÆ×oGLCcSmOHJF×&GQ?HC�O�NQOBSW×-ØA¼OBSFS)?HÙ[CWÖÆ×-Øu?BAMAMOBN�?LJFOHCW^M?BG
?HÙ�JW×(	QGÆ×oP,Øu?B]�ß�?LGÆ×uGxCcSuÝ+�a×oØoOHäQSW×jOHä�CF?B]~OXCF^MØ Øu?BGeVB×oJFSW^D?LG7^¼S�?BäÆC-?HÙ�?BJcP�×uJtæ�?BN�úT×tØ5CcS+?HÙ
CWÖÆ×�Øu?BAMAMOBN�?LJFOHCW^M?BGY?BÙa?LJW^MÚB^MGQOHA�Ø?L]�ß�?LGÆ×uGxCFSjØoOHGÆGQ?HCjN�×~ä�SU×tPý^MG ßÆAMOLØ×�?HÙa?BN�úT×tØ5CcS ?HÙ
Ø?BAMA¼OHN[?BJcOXCW^M?BG�?HÙ JF×$	QGÆ×tPÄØ?L]�ß[?BGQ×uGxCFS~Ü�ÖQ^MØcÖ ^¼S7OHÚxOH^MGQSUC�CFÖÆ×-,�^MSWKB?XVþÞ�äÆNQSUCW^DCWä�CF^D?LG
IµJW^MGQØu^DßÆAM×�ô�øBø�÷�Ý�Þe^M]�^DA¼OHJFAD\LæµØAM^D×oGxCFS~OHJF×�äÆGQOHNQAD×,CF? äÆCW^MAD^#!u×YP�\eGQOB]�^MØ�NÆ^MGQP�^MGÆÚçØuOBADAM^MGÆÚ
Ù©äÆGQØ5CF^D?LGQS�?BÙ)P�×oJW^MVB×tP7?LN�úT×oØCFS+^MG,O'CT\eß[×�SWOHÙ©×�Ü+O�\BÝ
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IµJW?LÚBJcOH]�]�×uJcS�]~O�\/OHJFÚBäÆ×jCFÖQOXCjSWäQØcÖ�SW^MPÆ×	×ã@×oØCFS�]~O�\,×uVB×oJ·OBßÆß�×tOHJ�^DG�ßÆJcOBØ5CF^MØu×BÝ[RhG
CWÖÆ^¼S-SW×oØ5CF^D?LG�Üa× ^DGxCF×uGQP�CW?�Øu?BGeVe^DG�Ø×·CWÖÆ×jJF×oOLP�×uJ�SWÖÆ?XÜ�^DGQÚ�JF×oOBA�á�AM^�Ù©×�×àÆOH]�ßÆAM×oSoÝ

��×jSUCFOHJWC�Ü�^�CFÖ,?BGÆ×�Ù©JF?B] CFÖÆ×?����� ÞxCcOHGQPQOHJcP@,�^DNÆJcOHJF\~?HÙA�����?B�^DG�	QÚLäÆJF×�õ \L?Bä
ØuOHG,SW×u×�CWÖÆ×�SUCWJF×oOB]%ØA¼OBSFS+ÖÆ^M×uJcOHJcØcÖe\�?BÙ"CFÖÆ×�SUCFOHG�PÆOHJcP�AM^DNQJFOBJW\�CtÝ
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DAE#F ²HGe² Èh�I���vw¶BfUdufh��do´c´clufU|Lvwkxs gTl·gT¸x`-}mÊ�Ê�{�gUduke|xdfU|

�&AMOLSWSW×oSKJ0LHM0N+OQPSR�OHGQPUT�LSMQN+OQPSR�OBJW× JF×ußÆJF×oSW×uGxCF^DGÆÚ�^MGÆßÆä�C¿OBGQP�?Bä�CFßÆä�C¿SUCWJF×oOH]~S�OLS
?BJWCWÖÆ?LÚB?BG�OHAÆØ?LGQØ×oJWG�SuÝ+&ïÕ+ÖÆ×uJF×-^¼S�O�Øu?B]�]�?BG�NQOBSW×-ØA¼OBSFS�J*T�L¿Ù©?LJµN�?BCWÖ7ØuAMOLSWSW×oS�ÖQ?BA¼P�^DGQÚ
VXW `mloijvwgqgT¸L`�nÛdo´Wg"gT¸xdug"do�w�LgT¸L`�n¼lo���wl5½µkxs-´c��du{h{h`c{�dfT`9Y[Z]\�^4_ `Y[Z]aµ¶X�-gT¸x`m{�gUduke|xdfU|Q�o¶�`c´5duzx{h`
gT¸xvw{�|LlX`c{µkLlog�duÅÆ`F´Fg�ltzLf�bBfTlt¶x�w`ci�º



SU?L]�×/ÚL×uGÆ×oJFOBA-STCFJW×tOH] Ù©äQGQØ5CF^D?LGQOHAM^�CT\LÝ )@�&AMOLSWSbJ*T�LHMQN4OQPSRþ^MS7ØJF×oOXCF×oPþäQSW^DGÆÚ ]	äÆADCW^MßÆAM×
^DGÆÖQ×uJF^�CcOHGQØu×�äÆGQ^�	Q×tS~^MGÆßÆä�C�OHG�P ?Lä�CWßÆäÆC�Ù©äQGQØ5CF^D?LGQOHAM^�CF^D×tS~JF×ußÆJF×oSW×uGxCW^MGÆÚ STCFJW×tOH]~S'CWÖQOHC
ØuOHG N�×�N�?BCWÖþJW×tOBPçOBGQP�Ü�JF^�CWCW×uGdcBÝmÕ+ÖÆ×�AD^MNÆJcOHJF\ Øu?BGxCFOB^DGQS	CTÜa?ýJF×$	QGÆ×o]�×uGxCFS'?HÙ¿N[?HCFÖ
^DGÆßQä�CaOBGQP�?Bä�CFßÆä�C&SUCWJF×oOB]ÇØ?LGQØ×oß�CFSoÝxÞeCWJF×oOH]~Sm?Lß�×oGÆ×oP�?XVL×uJµØu×uJWCFOH^MG�ßÆÖe\�SU^¼ØuOBAQP�×uVe^¼Ø×tS
N�×oAD?LGÆÚ CW?�ØuAMOLSWSW×oSeJHfdLHM0N+OQPSR'?BJ�T0fdLHM0N+OQPSR�OBSmJF×$	QGQ×u]�×uGxCFS�?BÙ9J0LSMQN+OQPSR�OHGQPgT�LHM0N+OQPSR
JW×tSUß[×oØCW^MVB×uAM\4hXÝ�Õ+ÖÆ×oSW× SUß[×oØu^MOBAD^#!oOHCW^M?BGQS�OHJF×ý^M]�ßQAD×o]�×oGxCW×oP äQSW^DGÆÚ�^MGÆÖÆ×uJF^DCFOHG�Ø×BÝ9�&A¼OBSFS
f�LHMQN+OQP�Ri&ÉOBGQPjLHMQN�Jk4lmLHMQN4OQPSR OHA¼SW?0)j^MGÆÖÆ×oJW^DCFS'Ù©JF?B]nJ*T�LSMQN+OQPSRçOHG�PçJF×ußÆJF×oSW×uGxCFSo	QAM×
STCFJW×tOH]~SaÙ©?BJ�N[?HCFÖ�^MGÆßÆäÆC¿OHGQP�?Bä�CFßÆä�C-?Lß�×oJFOHCW^M?BGQSoÝ
ÞeäÆJFßÆJW^¼SW^DGÆÚLAD\LæqCFÖÆ^MS�Øu?BGQSUCWJFäQØ5CF^D?LGçØuOBäQSU×tS'SW?B]�×�äÆGÆ×à�ß[×oØCW×oP JW×tSUäQA�CcSuÝpfdLSMQN+OQPSR ^MS

ØAM×oOHJFAM\,O�SUäQN�CT\eß�×�?HÙ�N[?HCFÖqJHfdLHM0N+OQPSR/OHG�PrT0fdLSMQN+OQPSR�Ý�Õ+ÖÆ×	^MGÆÖÆ×oJW^DCFOBGQØ×�ÖÆ^M×oOHJcOHJcØcÖe\
P�×oSFØJF^DN[×oP'OHN[?XVB×aP�?e×oS)GÆ?HC�×à�ßÆJF×oSFS�CWÖÆ^¼Suæ�ÖÆ×oGQØ×&CWÖQ×uJF×&^¼S)GÆ?�Øu?BGeVB×oJFSW^M?BG Ù©JF?B]sfdLHM0N+OQPSR
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