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TUGgKLAP?�FHZ´KBÃ>RzG8\�APKBF�S([MRH?�I,RH=�[g]J\¨FHG�Ä�Z´Rz\�S�]MKLAP?BÄ�Ã�GtKLAP?sFHZ´KBÃ>RzGÅ[�F3ÆHA"Z�[JFHGMÇHA3C8Ã�G�KB[MA�S(FHILKv=@?BRz\ÈK�ÉOS*A3CÊÃ�GMS(]MK
FHGJCËRz]MKLS(]MK7KLR0W5TUÌÊÍ#Ä�ILKbÉO<�A¨Ã�GgKLAP?�FHZ´KBÃ>RzGÏÎ@WÐÃ�GJCMR|ÑvIPÒÓT�Z´RzGJIPÒ�Ì�A3GO]�Ò�Í�RzÃÔGtKBÃ�GJÇgÕsÖ	;,GJCÀÃ>K7Z�[JFHGMÇHA3I¯F�ÇzFHÃ�G
ÑvÃ>KB[×KB[MAØRz]MKBZ´Rz\�AERH=,GMAPÑÚÙ�A3<�CJI^RH=,F�S�S�<�Ã�ZPF�KBÃ>RzG�I^Ã�G�Æ�Ã>?BKB]JFH<?BA3FH<�Ã>KbÉHÖÀÛ�[MA3IBA°A3GgÆ�Ã>?BRzGJ\�A3GgKBI¯?�FHÃ�ILAØGMAPÑ
CMA3\	FHGJC�I³RzGE[MRrÑÜKLR Ã�GtKLAP?sFHZ´K-ÑvÃ>KB[EFHGJCEÃ�G°Æ�Ã>?BKB]JFH<*Ñ+RH?�<�CJI3Ö#TUGØ?BA3IBS*RzG�ILAHÒ�KB[MAP?BAXF�?BAXGO]J\�AP?BRz]�I-F�KLKLA3\�SJKBI
KLR¯]JKBÃ�<�Ã>ÝPAvG�F�KB]M?�FH<*\^]J<�KBÃ�\�R�CJFH<JZ´Rz\	\¯]JGJÃ�ZPF�KBÃ�RzG Ã�G�ZP<�]JCJÃ�GJÇ:KB[JAvÙ�A3<ÔC	RH=ÓA3\^Þ�ROCJÃ�A3C¨Z´RzGgÆHAP?�IBF�KBÃ>RzGJFH<�F�ÇHA3GgKBI
Ã�GYÑ,[JÃ�Z�[�ILAPÆHAP?�FH<+KLA3Z�[�GJÃ�ßO]MA3I�=@?BRz\àF�?BKBÃiÙ(ZPÃÔFH<�Ã�GgKLA3<�<�Ã>ÇHA3GJZ´AHÒ#Z´Rz\�S(]MKLAP?^ÇH?sF�S�[JÃ�ZPI^FHGJC�[O]J\	FHGMÄ�Z´Rz\�S�]MKLAP?LÄ
Ã�GgKLAP?�FHZ´KBÃ>RzGáF�?BAØ?BA3Z´A3GgKB<>É�Z´RzGgÆHAP?BÇzÃ�GMÇãâiä´å~ÖYÛv[JÃ�I^?BA3ILA3F�?�Zs[á=æR�ZP]JIBILA3I¯RzG×KB[MAØÃ�GgKLAP?B?BA3<�F�KBÃ>RzG�I�Þ�APK�Ñ+APA3GçKB[MA
ÆnF�?sÃ>Rz]JI+\�ROC�FH<�Ã>KBÃ>A3IÃ�G	=QFHZ´A´Ä~KLR�Ä~=@FHZ´A¯Z´RzGtÆHAP?sIBF�KBÃ>RzGØÞOÉ	A3ßg]�Ã>SJS�Ã�GJÇ7KB[MA:F�ÇHA3GgKBI³ÑvÃ>KB[ KB[MA)IBFH\�A)Ã�GgKLAP?�FHZ´KBÃ>RzGJFH<
F�Þ�Ã�<�Ã�KBÃ>A3I�KB[JF�K°[g]J\¨FHGJI	A3\�S(<>RrÉHÖèÛv[JÃ�I	Ã�G�ZP<�]JCMA3I"KB[MAÅ?BA3Z´APSJKBÃ>RzG5FHGJCÏÇHA3GMAP?�F�KBÃ>RzG5RH=XIBÃ�\¯]J<>KBFHGJAPRz]JI	FHGJC
ILÉ�GJZ�[M?�RzGJÃ>ÝPA3C8ÆHAP?BÞ�FH<&FHGJCYGMRzGgÆHAP?BÞ�FH<�]JKLKLAP?�FHGJZ´A3IPÖ°Û�[MA	FH]MKLRz\	F�KBÃÔZ	ÇHA3GMAP?�F�KBÃ�RzGËRH=-GJF�KB]M?�FH<�IBS*APA3Zs[ËÑvÃ>KB[
IBÃ�\¯]J<>KBFHGMAPRz]�I#ÇHA3ILKB]M?BA:?BA3ßO]JÃ>?BA3I&FXKBÃ�\�A´Ä�Z´?sÃ>KBÃ�ZPFH<JS�?BROC�]JZ´KBÃ>RzG�SJ?�ROZ´A3IBI&ÑvÃ>KB[ [JÃ>Çz["é�A´êMÃ>Þ�ÃÔ<�Ã>K�ÉHÖ�Û�[JÃ�I�SJ?BRHÞ�<>A3\
ZPFHGÐÞ�AÊILRz<�ÆHA3CëÞOÉÏÇHA3GJAP?�F�KBÃ�GMÇáÇHA3ILKB]M?�A8FHG�C5IBS*APA3Zs[ÐÃ�GÏ?�A3FH<iÄ~KBÃ�\�A8=@?BRz\ìé�A´ê�Ã�Þ�<>A�?�APSJ?BA3ILA3GgKBF�KBÃ>RzGJI°KB[JF�K
ILS�A3ZPÃ>=@É�KB[MA,Æ�Ã�IBÃ�Þ�<>A�=@A3F�KB]M?BA3I³RH=ÓKB[JA)\¨FHGJCJF�KLRH?BÉ	S(F�?BKBI+RH=ªF¯ÇHA3ILKB]M?BA7Ã�G KBÃ�\�A)Z´RH?B?BA3<�F�KBÃ�RzG Ñ,Ã>KB[¨KB[JA:ILS�RHVHA3G
Rz]MKLS�]MKPÖ

T�G�KB[JÃÔIÓS�F�S�AP?�ÑA+SJ?BA3ILA3GgKªRz]J?�F�SJS�?BRzFHZ�[¯Ñ+A?BA3FH<ÔÃ>ÝPA3C�Ã�G"íYî3ï7ÎQIBAPA+ð¦Ã>ÇMÖ�ärÕsÒzFvÆ�Ã>?BKB]�FH<zFHGtKB[J?BRHS�Rz\�RH?BS�[JÃÔZ
F�ÇHA3GtKvKB[JF�K�FHZ´KBIvFHI�F�\	A3CJÃ�F�KLRH?�Ã�GØFHG0Ã�\¨\�AP?�IBÃ>ÆHA7ñ�òóÆOÃ�?BKB]JFH<*A3GtÆ�Ã>?BRzG�\�A3GtK-=@RH?�IBÃ�\¯]J<�F�KLA3CØFHIBIBA3\�Þ�<�É FHGJC
CMA3IBÃ>ÇzG^KBFHILV�I+âiä´ôtå~Ö�ÌÊFnê^Ã�I�ZPF�S�F�Þ�<�A&RH=JSJ?�ROCJ]�ZPÃ�GMÇ�IB\�RORHKB[¯Z´RrÆHAP?BÞ�FH<OÇHA3ILKB]J?BA3I¦Ã�G�ILÉ�GJZs[M?BRzGgÉXÑvÃ>KB[^ILÉOGgKB[MAPKBÃ�Z
ILS�APA3Z�[ ILRz<>A3<>É^=æ?BRz\�F�SJS�<�Ã�ZPF�KBÃ�RzG�Ä�Ã�GJCMAPS�A3GJCJA3GtK�CMA3IBZ´?�Ã>S�KBÃ>RzGJI�RH=�KB[MA3Ã>?�Rz]MKLAP?&=æRH?�\0Ö¦Ûv[MA-ÇHA3ILKB]M?BA,FHGJÃ�\	F�KBÃ>RzG
SJ?BR�Z´A3IBIÞ�]JÃ�<�C�I¦RzG F^[JÃ>AP?�F�?�Zs[JÃ�ZPFH<(\�ROCJA3<JRH=�S�<�FHG�GJÃ�GMÇXFHGJC Z´RzGtKL?�Rz<�<�Ã�GMÇ�KB[MA:]JSJS�AP?LÄ�<�Ã�\^Þ	\�RrÆHA3\	A3GtKBI+RH=ªFHG
F�?BKBÃ�ZP]J<ÔF�KLA3CEÙ�Çz]M?�A�FHGJC�ÃÔIvCMA3IBZ´?sÃ>Þ�A3C0Ã�GÀâöõOÒ�÷|å~Ö-WËA¯I�]MÇHÇHA3ILK,F¨ø:ÌÊù�Ä~Þ(FHILA3C�?�APSJ?BA3ILA3GgKBF�KBÃ>RzGÊ<�FHGMÇz]JF�ÇHA^=æRH?
\^]�<>KBÃ�\�R�CJFH<J]MKLKLAP?sFHGJZ´A3IPÒMÌÅú:ûvÌÊù�ÒOKB[JF�K³ZPFHG°Þ*AvSJ?BR�Z´A3IBILA3C ÞgÉ	Rz]J?&ÇHA3GMAP?�F�KBÃ�RzG°\	ROCMA3<~Ö¦;,=@KLAP?+CJÃÔIBZP]JIBIBÃÔGMÇ
?BA3<�F�KLA3C�Ñ+RH?BV�Ã�G"KB[MA�GJA´êOK�ILA3Z´KBÃ�RzG�Ò�NOA3Z´KBÃ�RzG¨ñ)A´ê�S�<�FHÃ�GJI¦[MR|ÑãKLR�CMA3I�Z´?�Ã>Þ�A³KBF�?BÇHAPK]MKLKLAP?sFHGJZ´A3I�KB[JF�KZ´Rz\�SJ?�Ã�IBA
Z´RgRH?sCJÃ�GJF�KLA3C¯ÆHAP?BÞ�FH<�FHGJC¯ÇHA3ILKB]J?�FH<OÞ*A3[�F3Æ�Ã>RH?�I�Ã�G^ÌÊú:ûvÌÊù0FHGJC�ÒHÃ�G^S�F�?BKBÃ�ZP]�<�F�?3ÒH[MRrÑáKLR:é�A´êMÃ>Þ�<>ÉXIBS*A3ZPÃ�=æÉ7KB[MA
CMA3IBÃ>?�A3CXÇHA3ILKB]M?�A³]�IBÃ�GMÇvF,=@A3F�KB]M?BA´Ä~Þ�FHILA3C"CMA3I�Z´?�Ã>SJKBÃ>RzGÓÖÓTUG�NOA3Z´KBÃ>RzG¯ôMÒHÑ+AA´ê�S�<�FHÃÔG�[MR|Ñ×KB[JAø)ÌÅùECJA3IBZ´?�Ã>SJKBÃ�RzG
Ã�I&]JKBÃ�<�Ã>ÝPA3C FHI&?BAPS�?BA3ILA3GgKBF�KBÃ>RzG IBÉOILKLA3\ÚCJ]J?�Ã�GMÇXILAPÆHAP?sFH<�SJ?�ROZ´A3IBI�Ã�GMÇ�ILKLAPS(I&KB[JF�K³F�?BA:KBF�VHA3GØÃ�G	SJ?�APS�F�?�F�KBÃ>RzG RH=
]MKLKLAP?�FHGJZ´A�S�<�FHGJGJÃÔGMÇ¯FHG�CEA´êOA3ZP]JKBÃ>RzG�Ö
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TUG�?BA3Z´A3GgK"KBÃ�\�A3IPÒ�\�RH?�A°FHGJCá\�RH?�A ?BA3IBA3F�?�Z�[MAP?sI^=@R�ZP]JI¯RzG�KB[JA°CMAPÆHA3<�RHS�\�A3GgK^RH=,?BAPSJ?BA3ILA3GgKBF�KBÃ>RzGáILÉ�ILKLA3\	I
=æRH?,\^]J<�KBÃ�\�R�CJFH<�]MKLKLAP?�FHGJZ´A3IPÖ+Û�[MAPÉØF�SJSJ?BRzFHZs[0KB[JÃÔI-KLRHS�Ã�Z)=@?BRz\¿CJÃ/.*AP?BA3GgK-S�RzÃ�GgKBIPÖvâiä�0�Ò10nåÓ?�APS�<>A3GJÃ�I�[ KbÉgS�A3C
Ã�GMS�]JK-ÑvÃ>KB[�IBÉOGJZs[M?BRzGJÃ�ÝPA3C�GMRzGgÆHAP?BÞ�FH<�Þ�A3[JF3Æ�Ã>RH?�IPÒ*\	FHGO]JFH<�<>ÉØÃ�GJILAP?�KLA3C�âiä�0�å�RH?:FH]JKLRz\	F�KBÃ�ZPFH<�<>É0CJAPKLAP?�\	Ã�GMA3C
CJ]M?�ÃÔGMÇÅF8<�Ã�GJÇz]JÃ�ILKBÃ�Z¨FHGJCçZ´RzGtKLA´ê�KB]JFH<�FHG�FH<>ÉOI�Ã�I¯RH=vKB[MAØKLA´ê�K�â�0nå~Ö�Û�[JA3ILA°F�S�SJ?BRzFHZ�[JA3I	Ã�CMA3GgKBÃ>=@ÉYILS�APA3Z�[çFHI
KB[MA�CMRz\	Ã�G�FHGtK)\�R�CJFH<�Ã>KbÉ0?BA3ILS�RzGJIBÃ�Þ�<>AX=@RH?)KBÃ�\�A"ILKL?�]JZ´KB]M?�A¯RH=KB[MA�]MKLKLAP?�FHGJZ´AHÖ"NOÉOG�Z�[M?BRzGgÉ�Ã�I)FHZs[JÃ>APÆHA3CËÞOÉ
ILKBF�?BKBÃ�GJÇEKB[MA�FHGJÃ�\	F�KBÃ>RzG8RH=³GMRzGgÆHAP?BÞ�FH<¦Þ�A3[JFrÆOÃ>RH?sI:I�Ã�\^]�<>KBFHGMAPRz]JIB<�É0ÑvÃ>KB[ÊKB[MA	Z´RH?B?�A3<�F�KLA3CËÆHAP?BÞ�FH<¦S([M?�FHILA3IPÖ
Û�[JÃ�I&F�SJSJ?BRzFHZs[¨Ã�I�ÃÔG	F�ILKL?sÃ�Z´K�Ñ³F3É�Þ�A3[JF3Æ�Ã>RH?LÄ~Þ(FHILA3C�Ö#Û�[MA�GMRzGgÆHAP?BÞ�FH<�Þ�A3[JF3Æ�Ã>RH?�I�F�?�Av?BAP=@AP?B?BA3C¨KLRXÞgÉ	]�GJÃ�ßO]MA
Ã�CMA3GgKBÃiÙ�AP?�I&FHGJC F�?�A,CM?�FrÑvG =æ?BRz\ F�Þ�A3[JFrÆOÃ�RH?CJF�KBF�Þ�FHIBAHÖ�Û�[MAvÇHA3IBKB]M?BA:RzGtKLRz<>RHÇHÉ Ã�G	KB[MA3IBA,ILÉOKLA3\	I³CMROA3I&GMRHK
FH<�<>R|ÑèKLR Z´?�A3F�KLA^ÇHA3ILKB]J?BA3I�=@?BRz\$F�KLRz\¨Ã�ZXA3<>A3\	A3GtKBI,FHGJC0KLR°FHCJF�SJK�KB[MA3Ã�?,ILKL?�]�Z´KB]M?BAXÃ�GEKB[JA^ILÉ�GJZ�[J?BRzGJÃ>Ý3F�KBÃ>RzG
SJ?BRHÝPA3IBI3Ö

WÐÃ>KB[8GMRHKBF�KBÃ>RzGËILÉ�ILKLA3\	I:=@RH?XIBÃ>ÇzGÊ<�FHGMÇz]JF�ÇHA3I7<�Ã�VHA32:FH\54,RgNOÉOI�âiä3ñnå~Ò�RzGÊKB[MA"RHKB[MAP?X[�FHGJC�Ò*?BA3ILA3F�?�Zs[MAP?�I
[JF3ÆHA+CMAPÆHA3<>RHS�A3C)=@RH?�\"Ä~Þ�FHILA3CXÇHA3ILKB]M?BA&CJA3IBZ´?�Ã>SJKBÃ�RzGJI�KB[JF�KªFH<�<�RrÑËKLRvILS�A3ZPÃ>=@É,F�ÑvÃ�CMA¦?�FHGMÇHA&RH=�\¨FHGg]JFH<�ÇHA3IBKB]M?BA3I
ÞgÉ0IBÉO\^Þ�Rz<�Ã�ZPFH<�<>É°Z´Rz\�S�RzIBÃ�GMÇ�=@RH?�\ÈFHGJC�\�R|ÆHA3\�A3GgK:S�?�Ã�\	Ã>KBÃ�ÆHA3I-Ã�G0F¨IBKL?�]JZ´KB]M?BA3C�Ñ+FrÉHÖvÛ�[MA3IBA�F�SJSJ?BRzFHZs[MA3I
ILKL?�Ã�Z´KB<�É"C�Ã�ILKBÃ�GMÇz]�Ã�IB["Þ�APK�Ñ+APA3G°KB[MA,ILÉ�GgKBFHZ´KBÃ�Z)ILS�A3ZPÃiÙ(ZPF�KBÃ>RzG¨RH=�ÇHA3ILKB]M?BA:=æA3F�KB]J?BA3I³FHGJC	KB[MA)ILA3\	FHGgKBÃ�ZPIRH=ÓKB[JÃ�I
Þ�A3[JF3Æ�Ã>RH?3Ö76³]JÃ�<�C�Ã�GMÇ)RzG¨KB[JA3ILA,GMRHKBF�KBÃ�RzGJIPÒ�FH]MKLRz\	F�KBÃ�Z,KL?�FHGJIB<ÔF�KBÃ>RzG¨ILÉ�ILKLA3\	I=@?BRz\ IBS*APA3Zs[¨KLR¯IBÃ>ÇzG <�FHGMÇz]JF�ÇHA
ÑvÃ>KB[EFHGÅFHGJÃ�\	F�KLA3CEÆ�Ã�IB]�FH<�Ã�GtKLAP?�=@FHZ´A�F�ÇHA3GgK,F�?�AXÞ�A3Ã�GMÇ	CMAPÆHA3<>RHS�A3CYâ ôJÒ98|å~Ö:2,AP?BAHÒJKB[MAXKBÃÔ\�AX?BA3<�F�KBÃ�RzGJI-Ã�GEKB[MA
=æRH?s\"Ä~Þ�FHILA3CÊÇHA3ILKB]M?�A"CJA3IBZ´?�Ã>SJKBÃ�RzG�F�?BA�]MKBÃ�<ÔÃ>ÝPA3C0=@RH?7ILÉOG�Z�[M?BRzG�Ã>Ý3F�KBÃ>RzGÅS�]M?BS�RzILA3IPÖ:Û�[MA"FHÃ�\ RH=�KB[JÃ�I,Ñ+RH?BVÅÃ�I
KB[MA¨FHGJÃÔ\	F�KBÃ>RzGËRH=³IBÃ>ÇzGY<ÔFHGMÇz]JF�ÇHA¨FHGJCÀGMRHK�Z´RrÆHAP?�Þ�FH<&ÇHA3IBKB]M?BAHÖ Ûv[MAPÉÊÃÔGJZ´RH?BS�RH?�F�KLA	ILR�Ä�ZPFH<�<�A3CÀGMRzGJ\¨FHGg]JFH<
ÇHA3ILKB]M?BA3I�<�Ã>VHA#=QFHZPÃ�FH<tA´êOSJ?�A3IBIBÃ>RzGJI�FHG�CXÞ�ROCJÉ,<�FHGMÇz]�F�ÇHA&?BA3<>É�Ã�GMÇ³RzG^\	FHGg]�FH<zÇHA3ILKB]M?�AFHIÓKB[JA&<>A3FHCJÃ�GJÇ�\�ROC�FH<�Ã>K�ÉHÖ
Û�[MAP?BAÅÃ�I¨GMR�GMA3Z´A3IBIBÃ>KbÉçKLR�FHCJF�S�K	KB[MA�KLA3\	S*RH?sFH<vILKL?�]�Z´KB]M?BA0RH=)KB[MAÊ\	FHGg]�FH<�ÇHA3ILKB]M?�AÅÃ�GãFËé�A´ê�Ã�Þ�<>AEÑ³F3ÉHÖ
N�Ã�\	ÃÔ<�F�?¦KLR°â�0nå~ÒgKB[MA<;)ÃæN�Ã>=-;)N�ÛáÍ&?BR�?�A3Z´K)â�8|å*]JIBA3I�FHG	ø)ÌÅùÓÄ~Þ�FHILA3C°<�FHGMÇz]JF�ÇHAv=æRH?KB[MA,IBF�VHA,RH=*é�A´ê�Ã�Þ�Ã�<�Ã>KbÉ�FHGJC
FHCJF�SJKBF�Þ�ÃÔ<�Ã>K�ÉHÖ

@ ]M?¦Ñ+RH?BV"ZPFHG"Þ*A-ILAPA3G�FHI&F:IBÉOGgKB[MA3IBÃ�I¦RH=(Þ�RHKB[�F�SJSJ?BRzFHZs[MA3I�CMA3IBZ´?sÃ>Þ�A3C�ÖÓWËAv]JIBA+KB[JA+S�RHKLA3GJZ´É¯FHGJC�[JÃ>Çz[
ÇH?�FHGO]J<�F�?�Ã>KbÉ�RH=�=@RH?�\"Ä~Þ�FHILA3C"ÇHA3IBKB]M?BAvCMA3I�Z´?�Ã>SJKBÃ>RzG�I�FHG�C�FH]MÇz\�A3GgK�KB[MA3\�ÑvÃ�KB[¯I�]JÃ>KBF�Þ�<>A-\�A3FHG�I#RH=*CJA3IBZ´?�Ã>Þ�ÃÔGMÇ
Z´?BRzIBI�Ä�\	ROCJFH<ÓKBÃ�\�A7?BA3<�F�KBÃ�RzGJIPÖ
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