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TP^XF_^�g�Þ´K_`ÂÞ�^�sEg�Þ�F_V�^]ßvg�rpWÄF¡F_àJàJLNWÄD	FS^XWÊKlCEO�F_VXgeD�sEFMVXFlD-^�g�V�WNá	g�rvâUã�sJWÊjls.VXg�äPåJWNV�g�ßvg	CP^XO�æ@W�^Xs
V�g�O¶à\g�D�^&^�KZD�KMßvàJåJ^XFS^XWÊKlCcF_CErcß¡g�ßvKMVXãÅâEFMCErpæ@WÄrU^�s%H©çeC�^XsJg�D	KMßvàJåp^�FS^XWÊKlCcO¶WÄrpgMR=^�sEg
g	ßAâ\g�rErpg�rèrpKlßvFMWÊCéLNKSæêà=KSæ�g	V?FMCErëLÊKSæ(D�KlO¶^�rpg	ß�F_C=rJO�ß�F_ìlg.^XsJg�åEO�gZKM`ejlg	CJg�VXFML
àJåJVXà=KPO¶g�F_V�D�sJWÊ^�g�D-^�åEV�g�Oeæ@WÊ^�sID	LÊKpD�ì�`íVXg�äPåJg	C=D�WNg�OnWNC{^XsJg�KMV�rpg�V�KM`�O�g	olg	V�F_L�înf&ávWNCEF_àpÞ
àJV�KlàJVXWNF_^�gMH©ï�C=Oi^Xg�FMr8R8KMCpÞ�D�sJWNàðßAåJLÊ^�WÊÞ�àEV�KpD�g�O�O�KMVFMVXD�sJWÊ^�g�D-^XåJV�g�OF_VXgvàJV�g	`íg	VXV�g�r©H�çeC3^�sEg
ß¡g�ßvKMVXãAO¶WÄrpglR_ßvg�rpWÄFF_àJàELÊWÄD	F_^�WNKMCEO�àJVXKpD�g�O�O�LÄF_VXjMg@F_ßvKlåJCP^XO�K_`©rJF_^XF�V�g�O¶WÄrpWNCJjnK_ñ\Þ´D�sEWÊà8H
mysJgÅFkoSF_WNLÄF_âJWNLÊWÊ^iã3K_`@^�sEg�O�gÅrJF_^XFcF_^A^�sEg.VXWÊjlsl^¡ßvKMßvg	CP^XOAWÊC½^�WNßvg.WÄO�D	V�WÊ^�WÄD	FML�`íKMV�^�sEg
F_àJàJLNWÄD	FS^XWÊKlCÀà\g	V�`íKMVXß�F_CED	gMR\^�sJg�V�g	`íKMVXg¡FZD�Klßvß¡KlCÀàJV�FMD�^�WÄD�g¡WNO�^XKÅâEåpñ\g�VàEF_V�^XO�KM`�^�sEg
rJFS^�F�KlCZFMC�KMCpÞ�D�sJWNàÅßvg	ßvKlV�ãlH
Bòà\KlOXO¶WNâJLNgÀKMVXjlFMCJWNá�FS^XWÊKlCëKM`^�sJg3KMCJÞ´D�sJWNàóßvg	ßvKMVXãéæ@sJWND�s�F_LNLÊg�oPWÄFS^Xg�O?^�sJg3rJFS^�F

FkokFMWÊLÄF_âEWÊLNW�^iã.àJV�KlâJLNg	ßêWÄO@âEFlO¶g�r.KlCZsEWÊg�VXFMVXD�sJWÄD	FML©D	FMD�sEg�O�HPï�CcO�åED�s�F�D�KlCl^Xg�ôU^@g�FlD�sZFMCEr
g	oMg�V�ã�àJVXKUD	g�OXO¶KlV�D�KlV�g@sEFlO�FlO�O�KpD�WÄFS^�g�r¡W�^�O�àJVXWÊoSF_^�g»D�FMD�sJg@ßvg	ßvKlV�ã�õaD�F_LNLÊg�r�ö�÷&D	FlD�sJg&WNC
^�sJWÄOnàEF_à\g	V-ø-H8BeO�^�sJg�O¶gvö�÷�D�FMD�sJg�OeD�F_CJCJKM^àJV�KSoUWÄrpg+^XsJgvV�g�äPåJWÊVXg�r{F_àJàELÊWÄD	F_^�WNKMCÀâ=F_CErUÞ
æ@WNrU^XsÀùÊ÷�ú´RMO¶s=F_VXg�r¡LÊg�oMg�Lp^iæ]KÅõaö²ûlø�D	FlD�sJg�O�FMV�g@å=O¶g�r�ù ü_ú�R\ù�÷�ýSú´HMmysJg»FlrpoSF_CP^XFMjMgyK_`8F_C?ö�û



WNO�^XsEFS^�LÄF_VXjMg�àEFMV¶^�K_`\^�sEg&rJFS^�FeWÄO�ìlg	àp^�KMC�D�sJWNà8R_æ@sEg	VXg]^XsJg&FMD�D�g�O�O�WÄO�FS^�LNg�FlOi^@÷�ýe^XWÊßvg�O
`aFMO¶^�g	V»^�sEFMCÀF_C�KMñ3D�sJWNàÀFlD	D�g�O�OAù�÷kûkú´H=mysJg¡rpWNOXFMrJokFMCP^XF_jlgK_`�O�åED�scF?O�sEF_VXg�r�ö�û�D	FlD�sJg
WNO�^�sEF_^yrJW�ñ¿g	VXg	CP^�^XFMO�ìpO�ß�Fkã�þEåEO�s.g�FMD�s?KM^�sJg�VXO]rJFS^�F+KMåJ^�KM`©^�sJgnD	FlD�sJgMRPLÊg�FMrpWNCJjA^�K�FMC
åJCJàJVXg�rpWÄD-^�F_âJLNg+CUåJß�â=g�V»K_`�ö�û¡ß¡WÄOXO¶g�O	H\B»O»F.D�KMC=O¶g�älåEg	CED	gMRp^XsJgAO�ãUO¶^�g�ßÿà\g	V�`íKMVXß�F_CED	g
D	F_CECJK_^F_CUã�LNKMCJjlg	V�â=g�rpg�V�WNoMg�r�`íVXKMß!^XsJgvWÊCErJWÊoUWÄrpåEF_L�^�FMO�ìUO�à\g	V�`íKMVXß�F_CED	gZõaàJV�Klà=g�V¶^iã
FMrJrpVXg�OXO�g�r.FlO@D�Klß¡à\KlO�WÊ^�WNKMCEFMLÊWÊ^iãJø-H

� KMVvßvg�rJWNFðF_àEàJLÊWÄD	F_^�WNKMCEO¡jlåEF_V�F_CP^�g�g	WNCJjc^XsJg�D�Klß¡àELÊg	^�WNKMCEOvKM`»^XFlO¶ìpO¡â\g�`íKMVXgZ^�sJg�WÊV
rpg�FlrpLÊWNCJg�O»WÄO»KM`]D�VXåED	WNFML%WNß¡à\KMV�^XFMCED�glH\mysEg	VXg�`íKMVXgMR=àJVXg�rpWÄD-^�F_âJWNLÊWÊ^iã�F_CErÀV�KlâJåEO¶^�CJg�O�OeF_VXg
F_ßvKMCJj¼^�sJg3ß�F_WNC V�g�äPåJWÊVXg�r àJV�Klà=g�V¶^XWÊg�O?WNC ^XsJWNO�rpKlß�F_WNC8H�B)O¶KlLÊåJ^�WNKMCó`íKlV.^XsJg{àEV�g	Þ
rpWND�^XFMâJWÊLNWÊ^iã?àJVXKMâJLNg	ßÓWÄO�^�K¡åEO¶gnO¶^XFS^XWND�àEFMV¶^XW�^XWÊKlCJWNCJjAKM`%^�sEg�D�FMD�sJgnFMO�àJVXKMà\KlO�g�r�WNCðù�÷��_ú´H
ï�Cc^�sEWNOnF_àEàJV�KPFMD�s8RJ^�sJgvD�Klß¡à\KlO�WÊ^�WNKMCEFMLÊWÊ^iãÅWÄO�WÊC=rpåED�g�rcâUã�F_LNLÊKpD�FS^�WNCJj?à=F_V�^XOeK_`�^XsJg¡ö�û
D	FMD�sEgMRPg�ôJD�LNåEO�WÊolg	LNãMRl^�KAg�FMD�s?WNCErpWNoUWNrJåEF_L\^XFlO¶ìvWNC?^XsJgF_àJàJLNWÄD	FS^XWÊKlC8HUf&KSæ�g	oMg�V�RM^�sJgnD�Klß¡Þ
à=KPO¶WÊ^�WNKMCEFMLÊWÊ^iã¡WNO�CJKM^e÷�ýlý��Ãg	CEO�åJVXg�r�â\g�D�F_åEO�g@^XsJg�ö�÷eD�FMD�sJg&WÄO�FMOXO¶åJßvg�rv^�K�â=geàJV�WNoSFS^Xg
^�Kg�FlD�s¡FMCEr¡g	olg	VXã^XFlO¶ìArJåJV�WNCJjWÊ^XO�g	ôpg�D�åJ^�WNKMCvF_CEr¡KMCELÊãA^�sJg&ö�û�WNO�à=F_V�^�WÊ^�WNKMCJg�r©H_mysUåEO	R
WÊC�KlVXrpg�V�^�K+jlåEF_V�F_CP^Xg	gyà=g�V¶`íKlV�ß�FMCED�glRSKMCJg&O�sJKMåELNrvâ\g»F_âELÊgy^XK+g�O¶^�WNß�FS^�gy^XsJg&oSF_VXWÄFS^�WNKMC=O
WÊCErJåED�g�rÅâUã�^XsJg+ö�÷nWNCP^�g	V�Þ�^XFMO�ì.O�sEF_VXWNCJjEH
G�KMVXg	KSolg	V�RUO¶^XF_^�WÄDD	FlD�sJgàEF_V�^�WÊ^�WNKMCEWÊCJj�WÄO@åp^XWÊLNWNá	g�r8RE^XsPå=Oy^�sJg�F_àJàJLNWÄD	FS^XWÊKlC�ßvFkãÅåEO�g

KMCJLNãcKMCEg�àEFMV¶^XW�^XWÊKlCJWNCJjÅV�FS^XWÊK�rpåJVXWNCJj�W�^�Ong	CP^�WNV�g¡g�ôpg�D�åp^XWÊKlC8H8mysJWÄOD	FMD�sEg�àEFMV¶^XW�^XWÊKlCJWNCJj
VXF_^�WNKIWNO?D	KMßvàJåp^Xg�róåJ^�WNLÊWNá	WNCJjI^XsJgÀF_àEàJLÊWÄD	F_^�WNKMC�� O?O¶^XF_^�WÄOi^XWND�Ov`íKMVZFðjMWNoMg	CèWNCJàJåp^ZrJFS^�F
O¶g	^�ùÊ÷��_ú�H�f&KSæ�g	olg	V�R%rpåJVXWÊCEjÀ^XsJgZFMàJàJLNWND�FS^XWÊKlC¼g�ôpg�D	åp^�WNKMCërpW�ñ¿g	VXg	CP^vK_^XsJg	V¡WÊCEàJåp^�rJFS^�F
ß¡WNjMsP^�sEFkoMg@^XKAâ\g»àJVXKpD�g�O�O�g�r©Hlï´^]WÄO]äPåJWÊ^�g�àJVXKMâEFMâJLNgy^�sEF_^]`íKlV�^�sEg�O�g»CJg�æ rJFS^�FAO�g�^XO�^�sEg
àEF_V�^�WÊ^�WNKMCJWNCJj¡VXF_^�WNK+`íKlV@æ@sJWND�s.^�sJgFMàJàJLNWND�FS^�WNKMCÅsEFMO�WÊ^XOyâ\g�O¶^@à=g�V¶`íKlV�ß�F_C=D�g»WÄO@rpWÊñ\g�V�g�CP^
^�sEFMC?^�sEg�KlCJg»æ@sEWND�sÅWNO�WNCÅåEO�gMHpm²KAâ\gF_âJLNg&^XK�jlåEF_V�F_CP^�g�g»à\g	V�`íKMVXß�F_CED	gMRl^�sJgnrpg�O�WNjMCJg�V
O¶sJKlåJLÄr.â\g+F_âJLNgn^�Kvg�Oi^XWÊß�FS^Xgn^�sJg�O¶grpg�oUWNF_^�WNKMCEO�^XKPK=H
ï�C�^�sJg�oUWÊg�æ K_`�àJVXg	oUWNKMåEO�LÊãZßvg	CP^�WNKMCEg�r�àJsEg	CJKlß¡g�CEFv^iæ�K	��
���������������AFlO¶à\g�D�^XO�F_VXg

V�g�LÊg�okFMCP^]WNCÅKlåJV�D	KMCP^�g	ôU^��©õi÷kø�^XsJgnokFMV�WÄFS^XWÊKlCEO�WNCP^�VXKprpåED�g�r?âUãv^�sEgeWNCP^�g	V�Þ�^XFMO�ì�ö�÷�WÊCP^Xg	V�Þ
`íg	VXg	CED	g�õÁûlø�^XsJgeoSFMV�WÄFS^XWÊKlCEO�WNCErpåED	g�r?WNC�^XsJg�ö�ûnâ\g	sEFkoUWNKMV�âUãvoSF_VXWÊKlåEO�WNCJàJåJ^yrJF_^XF+O�g�^�O	H
mysJg��=VXO¶^�VXKMâEåEOi^XCJg�OXO©^iãUà\g]WÄO�FMrJrJV�g�O�O�g�r+FlO��MWÊCP^Xg	VXC��@â\g�D	FMåEO�g]WNCEO¶^XF_âEWÊLNW�^XWÊg�O�F_VXg]D	FMåEO�g�r
âPãn^XsJg]^XFMO�ìpO�D�KMßvàJVXWÄO¶WNCJj&^XsJgyF_àJàJLNWÄD	FS^XWÊKlC8HSmysJgyO¶g�D�KMC=r+VXKMâJåEO¶^�CEg�OXO8^iãUà\g]WÄO�FMrJrpVXg�OXO�g�r
FMO��Mg�ôU^�g�V�C��Zâ\g�D�F_åEO�g�oSF_VXWNF_^�WNKMCEOnWNCIà=g�V¶`íKlV�ß�FMCED�g?FMV�g�D	FMåEO�g�r3âUãc^�sEg?g�ôU^�g�V�CðWNCJàJåp^
Oi^XWÊß�åJLÊW�H
ï�Cc^�sEWNOnàEFMà=g�Vnæ]g¡àJVXKMà\KlO�g�F_C3F_àJàEV�KPFMD�s�^XKZFlO�O�g�OXO&^XsJgvV�KlâJåEO¶^�CJg�O�OeK_`�F_C{FMàJàJLNW�Þ

D	FS^XWÊKlC�V�åECJCJWNCJj?KMCcF?ßAåJLÊ^�WÊÞ�àEV�KpD�g�O�O�KMV&O�ãpOi^Xg	ß(æ@W�^XsÀO¶^XFS^XWND�F_LNLÊãZàEFMV¶^XW�^XWÊKlCJg�r�ö�ûpH=mysEg
àJV�g�O¶g�CP^»F_V�^�WÄD�LNg�WÄO»FMC�g�ôU^�g�CEO¶WNKMC�KM`²^XsJg+æ�KMVXì�WÊC¼ùÊ÷! kú�HEBeO@àJVXg	oUWNKMåEO�LÊã.ß¡g�CP^�WNKMCJg�r©RJ`íKlV
^�sJWÄO]^iãPà\g»KM`²O�ãUO¶^�g�ß�O�^�sEgeWNCP^�g	VXCEFML=VXKMâJå=Oi^XCJg�OXO�WÄO]rJg�^�g�V�ßvWNCJg�r.âUã¡WNCP^�g�V¶Þ�^XFlO¶ì¡WÊCP^Xg	V�`íg	V�Þ
g	CED	gAWNCc^�sEg¡ö�÷�D	FlD�sJgMH\mysJWÄOeWNCP^�g�V¶`íg�V�g�CED�g¡Oi^XV�KlCJjMLNãZrJg	à\g	CErJO�KlC�^�sJg�^XFlO¶ì�O�æ@W�^�D�sJWÊCEj
VXF_^�gMHlm%Kng�O¶^�WNß�FS^Xg@^�sJg@WNCP^�g�V�CEFMLJVXKMâJåEO¶^�CEg�OXO�æ]g@WNCP^�VXKUrJåED�g@FO�g	CEO�W�^XWÊoUWÊ^iãAßvg�^XV�WÄDyæ@sJWÄD�s
V�g	þEg�D�^XOy^XsJg+oSF_VXWNF_^�WNKMCZWÊCcö�û¡ßvWNOXO¶g�O@CUåJßAâ\g	V»`íKMV»rJW�ñ¿g	VXg	CP^&^�FMO�ìÅO�æ@W�^�D�sJWÊCEj�VXF_^�g�O�HJm²K
FMOXO¶g�O�OA^�sJg�g	ôU^�g	VXCEFML�VXKMâEåEOi^XCJg�OXO�R²æ�g�WÊCP^�VXKprpåED	g.^XsJgcOi^�F_âJWNLNW�^iãIßvg�^XV�WÄD_H�ï´^�ßvg�FlO¶åEV�g�O
^�sJgà\g	V�`íKMVXß�F_CED	g�rpg�oUWNF_^�WNKMCEO�`íKlVy^�sJgD	FlO¶gnæ@sJg�CZ^�sJgF_àEàJLÊWÄD	F_^�WNKMCZàJVXKUD	g�OXO¶g�OyF_CJKM^�sJg�V
WÊCJàEåp^+rJFS^�FZO�g�^�^�s=F_C{^�sJgvKMCEg�åp^XWÊLNWNá	g�rÀ^�K�rpg	^�g�V�ßvWNCJg¡^�sJg�O¶^XFS^XWND�àEFMV¶^XW�^XWÊKlCJWÊCEjÅV�FS^XWÊK=H
B&C.FMàJàJLNWND�FS^�WNKMC�WÄO�D	KMCEO�WÄrpg	VXg�r¡^XK+â=g�Oi^�F_âJLNg&WÊ`8W�^�O�CUåJß�â=g�V�KM`¿ßvWÄO�O�g�O�KMâp^�F_WNCJg�rvæ@WÊ^�sÅF
D�g	V�^XFMWÊC�WNCJàJåp^�rJFS^�F�WÄO&D	LÊKPO¶gn^XKv^�sJg+LNg�FlOi^@CUåJß�â=g�V&K_`�ßvWNOXO¶g�O@à\KlOXO¶WNâJLNgn`íKMV@^XsEFS^&WNCJàJåp^
rJFS^�FJH



m%K?rpg�ßvKMCEO¶^�V�FS^XgKMåJV»FMàJàJVXKlFlD�s.æ�gAF_CEFMLÊãUá�ge^iæ�Kv^iãUà=g�O&KM`�àEFMVXFMLÊLNg	L²F_àJàJLNWÄD	FS^XWÊKlCEO��
õi÷�ø�FMàJàJLNWND�FS^�WNKMC=O]D	KMCEO�WNO¶^�WNCJj�K_`�D	KMßvßAåECJWND�FS^XWÊCJjA^XFlO¶ìpOyF_CEr{õÁûlø�FMàJàJLNWND�FS^�WNKMC=O�D	KMCEO�WÄOi^�Þ
WÊCJjÅK_`�WNCErpg�à=g�CErpg�Cl^n^�FMO�ìUO�H � VXKMß(^�sJg"�EV�Oi^nD	F_^�g	jlKMVXãÅæ�gAg	ôpg	V�D�WÄO¶gA^iæ]KZF_àJàJLNWÄD	FS^XWÊKlCEO��
F{àEWND�^�åJVXg�Þ´WÊCJÞ�àJWÄD-^XåJVXgðõ$#�W%#�m'&nøAoUWÄrpg	KIrpg�D�Kprpg�V?F_CEréF_Cèf+H�û)(*�ðrJg�D�Kprpg�V�H � V�Klß ^�sEg
O¶g�D�KMC=r.D	F_^�g�jMKMVXãvæ]gnF_C=F_LNãPá�g�rÅO¶WÊô.F_àJàELÊWÄD	F_^�WNKMCEOyD�Klßvà=KPO¶g�r?âUã.rpWÊñ\g�V�g�CP^yß�åJLÊ^�WNß¡g�rpWÄF
^XFMO�ìpO	H�+{g+åJ^�WNLÊWNá	g¡F.[�B-,qèßAåEL�^XW�Þ´àJVXKUD	g�OXO¶KlV@WÊC=Oi^�F_CED	g.ù�÷�ýSú²FlO&O�WÊß�åJLNF_^�WNKMC�àJLÄFS^�`íKMVXßZH
� KMV�^�sJg�O¶g�F_àJàELÊWÄD	F_^�WNKMCEO�RMæ�g&g	oSFMLÊåEF_^�g@^XsJgeO�g	C=O¶WÊ^�WNoUW�^iã�`íåJCED�^�WNKMC{õaWÊCP^Xg	VXCEF_L=V�KlâJåEO¶^�CJg�O�O�ø
F_CEr?^�sJgO¶^XF_âEWÊLNW�^iãv`íåECED-^XWÊKlC3õag�ôU^�g�V�CEFML¿V�KlâJåEO¶^�CJg�O�O�ø-HEçeåJV�g�ôpà\g	VXWÊßvg	CP^�O]WNCErpWÄD	F_^�g�^�s=FS^�R
W�`�^�sJg+D�FMD�sJgnWÄO@àEFMV¶^XW�^XWÊKlCJg�r©RU^XsJg+O�g	CEO�W�^XWÊoUWÊ^iã?WÄO@KMC�FkoMg�VXFMjMg-�.��æ@sJg�V�g�FMOyWÊ`²^XsJg+D	FlD�sJg
WNO&O�sEFMV�g�r?^XsJgAO�g	CEO�W�^XWÊoUWÊ^iã?WÄO/(¡^�WNßvg�O@LÄF_VXjMg�V�HJmysUåEO�REFMOyg	ôpà=g�D-^�g�r©R=D�FMD�sJgnàEFMV¶^XW�^XWÊKlCJWNCJj
rpVXFlOi^XWND�F_LNLÊãeV�g�rpåED	g�O©^XsJg�WNCP^�g�V¶Þ�^XFlO¶ìpO8D	KMCpþEWÄD-^�O	H�G�KlO¶^²WNßvà=KlV¶^�F_CP^�R	`íKMV²KMåJV�F_àJàJLNWÄD	FS^XWÊKlCEO�R
^�sJWÄOO¶ß�FMLÊL�à\g	V�D�g	CP^�F_jMg¡K_`]okFMV�WÄFS^XWÊKlCEOnO¶åEjMjMg�Oi^�O&^XsEFS^àEFMV¶^XW�^XWÊKlCJWNCJj.^XsJg�ö²û.WNOng�CJKMåEjMs
^�K.FlD�sJWÊg�oMg+D	KMßvà=KPO¶WÊ^�WNKMC=F_LNW�^iãZWÊCcF?LNFMV�jlg+rpg	jlV�g�gMH=mysEg+oSF_VXWNF_^�WNKMCEO@WNCErpå=D�g�rcWÊC�^XsJg�ö�û
â=g�sEFkoUWÊKlV�âUãðoSF_VXWÊKlåEOAWNCJàJåJ^�rEFS^XF3O�g�^XO¡F_VXgÅF_^¡ßvKPOi^�÷�ý��òKSolg	VvF_LNL�^XsJg�F_àJàELÊWÄD	F_^�WNKMC
VXFMCJjMg@^XsEFS^yæ�g&^�VXWNg�r©HUmysJWÄO]FlD	D�KlåJCP^XO�`íKMV�F_C.Fkolg	V�F_jMg&O¶^XFMâJWNLÊWÊ^iãvK_`%ülû��.RM^XsJg	VXg�`íKlV�glRM`íKlV
^�sJg�WÊCUolg�O¶^�WNjlFS^Xg�r�FMàJàJLNWND�FS^�WNKMC=O	Rlæ]g�D	F_CÅD�KMC=D�LNåErpg&^XsEFS^�^�sEgeO¶^XFS^XWNDeD	FlD�sJg»àEFMV¶^XW�^XWÊKlCJWNCJj
WNO&äPåJWÊ^�gnVXKMâJå=Oi^@æ@WÊ^�s�V�g�O¶à\g�D�^@^�KvWNCJàJåp^eO¶^�WNßAåELÊW8oSFMV�WÄFS^XWÊKlCEO	H
mysJgeVXg	ß�FMWÊCErJg	V�K_`8^XsJgnàEF_à\g	V�WNOyKlV�jPF_CJWNá	g�r�FMO�`íKMLNLÊKSæ&O�H.0yFMD�ìUjMVXKMåJC=rvWÊCp`íKlV�ß�F_^�WNKMC

KSoMg	V�^�sJg�D�KMC=O¶WÄrpg	VXg�rvß�åJLÊ^�WÊÞ�àJVXKpD�g�O�O�KMV�àJLÄFS^�`íKMVXß�FMCErv^XsJgeD�FMD�sJg&à=F_V�^�WÊ^�WNKMCJWNCJjßvg�^XsJKpr
WNOyWNCP^�VXKUrJåED�g�r?WNC�TUg�D-^�HEûpHpmysJgnV�KlâJåEO¶^�CJg�O�O�g�okFMLÊå=FS^�WNKMCÅßvg�^�sEKUrÅWÄO�rJg�OXD�VXWÊâ\g�rÅWÊC�TUg�D-^�H
�JH\Tpg�D-^�H��?àEV�g�O¶g�Cl^�O@àJV�FMD�^�WÄD	F_L%g�ôpà=g�V�WNßvg	CP^XOeF_CEr�VXg�O�åJLÊ^XO�R=FMCErcTUg�D�^�H21�D�KlCED�LNåErpg�O@^�sEg
àEF_à\g	V�H

3 465�Ü87'9�ØEÙ�Û»ÖeÚ
mysJWNOnO�g�D�^�WNKMCÀWNCP^�VXKprpåED�g�O»âEV�WNg�þEã�^XsJg¡^XFMV�jlg�^�g�rcO�ãUO¶^�g�ßòF_CErc^�sJgvF_àEàJLÊWÄD	F_^�WNKMC{ß¡Kprpg�LÁR
F_CEr.^�sJg�Ccrpg�^�F_WNLNOyKlåJVy^XFlO¶ìÅD�g	CP^XV�WÄDnD	FMD�sEg�ß�FMCEF_jlg	ßvg	CP^@O�D�sJg�ßvgMH

:<;$= >@?.ACBED�FHGIACJ!KMLNF�D�J*F�O�A!D
mysJg�g�CUoPWÄOXF_jMg�r�ßAåEL�^XW�Þ´àJVXKUD	g�OXO¶KlVeFMVXD�sJWÊ^�g�D-^XåJV�g¡D�KlCEO¶WÄO¶^XO�K_`]FÅsJKlß¡KljMg�CJg	KlåEO&CJg	^iæ]KlV�ì
K_`%D�KlßvàJåp^�WNCJjA^�WNLÊg�O]KlC.FAD�sEWÊàÀùÊ÷�ý_ú�HPq�FlD�sv^�WNLÊgnD�KlCl^�F_WNCEO�FACUåJßAâ\g	V�K_`�[@#QP»O�RPFAV�Klåp^�g�V
õÂ`íKMV�Klåp^�K_`&^XWÊLNgcD�KlßvßAåJCJWÄD	F_^�WNKMC=ø�R�F_CErëßvg	ßvKMVXãIâEF_CEìUO�H�mysJg�àJVXKUD	g�OXO¶KlVXO¡F_VXg�D�KMCJÞ
CJg�D�^�g�rc^�KZßvg	ßvKMVXã�âPãcF.`aFMO¶^�R¿sJWNjMsJÞ�âEFMCErpæ@WÄrU^�s{WÊCP^Xg	V�D�KMCECJg�D�^�WNKMCcCJg	^iæ]KlV�ì¿H\q�FMD�sÀK_`
^�sJgvàJVXKpD�g�OXO�KMVeD	KMVXg�O�sEFlOeWÊ^XO�KSæ@C3ö�÷vD	FMD�sEgMH©mysJgvKMCpÞ�^�WNLNg�ßvg	ßvKlV�ã�WÄOnFMD-^XåEF_LNLNã�åEO¶g�r
FMO�F+LÄF_VXjMgMRPåJCJWR�Eg�r.ö²ûAD	FlD�sJgMRUO¶s=F_VXg�r�â\g�^iæ�g	g�C?àJVXKUD	g�OXO¶KlVXO�R_`aFlD�WNLÊWÊ^XF_^�WNCJj�FA`aFMO¶^�FlD	D	g�OXO
^�K�^XsJg+ß�F_WNC�ßvg	ßvKMVXã.æ@sJWÄD�s�VXg�O�WNrpg�O@KMåJ^XO�WNrpg+^�sJgAD�sEWÊà8H=ï�CcD	FlO¶gAF¡^�FMO�ìÅrpKUg�O¶C�� ^-�=CEr
W�^�OV�g�äPåJWÊVXg�r{rJFS^�F�WÊC{^�sEg?D�KMVXVXg�O�à=KlCErpWNCJjZö�÷MR8F�D�KlsJg	VXg	C=D�gvàJVXK_^�KpD	KML�WNO+g�ôpg�D	åp^�g�rc^XK
rpg�^Xg	VXß¡WNCJgWÊ`²^XsJg+rJF_^XFvF_VXgnLÊKpD	F_^�g�r.WNC�F_CJKM^�sJg�V�àEV�KpD�g�O�O�KMV@ö�÷nD�FMD�sJglHpï´`²^XsJg+rJF_^XFvF_VXg
CJK_^àJVXg�O�g	CP^WÊCðCJKlCJgvK_`]^�sJg?ö�÷vD�FMD�sJg�O	R\^XsJg?ö²ûÅWÄOFMD	D	g�OXO¶g�r©H¿ï�C3^�sJWÄOnàEF_à\g	Væ�gvåEO�g
KMCJg�^�WNLNgK_`�^�sJgß�åJL�^XW�Þ´àJVXKpD�g�OXO�KMV�LÊWNìMgn^XsJgnKMCJg+rpg�àJWÄD-^�g�rZWÊC � WÊj=H©÷MH
B&CvF_àJàJLNWÄD	FS^XWÊKlCAg	ôUg�D�åp^Xg�rAKMC�^�sJWÄO�F_V�D�sJW�^Xg�D�^�åJVXg�D	KMCEO�WÄOi^�O²KM`EßAåEL�^XWÊàJLNg�^XFlO¶ìpO�HkmysEg�O�g

^XFMO�ìpOvß�Fkã¼g�ôJD�sEFMCJjMg�rJFS^�FIF_ßvKMCEj{g�FMD�séK_^�sEg	V�R�KMVv^XsJg	ãëßvFkã½â=g�WNCErpg�à=g�CErpg	CP^�H�ï´`
WÊCP^�g�V¶Þ�^XFlO¶ì�D�KMßvß�åJCJWÄD	FS^XWÊKlC�WÄO�àJVXg�O�g	CP^�R_æ]g&FlO�O�åJßvg�^�sEF_^�WÊ^�WNO�à\g	V�`íKMVXßvg�r�^�sEV�KlåJjMs¡^�sEg
ß¡g�ßvKMVXã?sJWNg	V�F_V�D�sPãlRP^�sUåEO�^�sEV�KlåJjMsÅ^�sJg+O�sEFMV�g�rÅö�ûpH



. . . 

. . . L2
cache

CPU CPUCPU

L1 cache L1 cache L1 cache

memory
bank

memory
bankbank

memory

interconnection network

ON CHIP

DRAM MEMORY

SUTWV ®!XU®  ¡�P���i~�µa°l�i�S��|������	�]�¶���i¤�|X�]���i���l~��i|X�X�i�l�i|�·

q�FMD�s¡^�FMO�ì�D	FMC�â=geV�g�jlFMVXrpg�r�FlO�FàEV�KpD�g�O�O�D�KMC=O¶åJßvWNCJj+WNCJàJåp^yrJFS^�F+F_C=rvàJV�Kprpå=D�WNCJj
KMåp^XàJåp^�rEFS^XFEH � KMV�FMC?F_àJàJLNWÄD	FS^XWÊKlCv`íKMVXßvg�rvâUã�D	KMßvßAåJCEWND�FS^�WNCJj^�FMO�ìpO	RS^XsJg�O�g&^�FMO�ìpO�F_VXg
CEFS^XåJVXFMLÊLNã+O�ãPC=D�sJV�KlCJWNá	g�rAâEFMO�g�r�KMCvrJF_^XF�FkokFMWÊLÄF_âEWÊLNW�^iãlHSï�CA^XsJWÄO�D	FMO�g@F&^�FMO�ì^�g�ßvà=KlVXFMV�WNLÊã
Oi^XKMàEO�W�^�OAg	ôpg�D�åJ^�WNKMC õíWÄOvO¶æyF_àEà=g�rðKMåp^-ø+WNCI^iæ�KÀD	FlO¶g�OY��õi÷�ø+æ@sJg	C¼^XFMO�ì2� O�WNCJàJåp^vrJFS^�F
âJåpñ¿g	V�O�FMV�geg	ßvàp^iã�KlV]WÊ^XO�KMåJ^�àJåp^@âJåJñ\g�VXO�F_VXg&`íåJLNL�R8õÁûMø�æ@sJg�CÅF_CÅWÊCP^Xg	VXV�åJàJ^�KpD	D	åJV�O	HPï�C
^�sJg�D�FMO�g�F_CF_àEàJLÊWÄD	F_^�WNKMCnWÄO¿`íKMVXßvg�r�âUãeWNCErpg�à=g�CErpg	CP^8^�FMO�ìpO	R-^XsJg�O�g�^XFlO¶ìpO©ß�Fkã�Oi^XKMà�^�sJg�WÊV
g�ôpg�D	åp^�WNKMC�æ@sJg	C�^�sJg]^XFlO¶ì+OXD�sJg�rpåJLNg	V�à=KlLÊWÄD�ã+rJWND�^XFS^Xg�O�HC0]g	^iæ]g�g	CA^iæ]K�g�ôpg�D	åp^�WNKMC=O%KM`E^�sEg
O�FMß¡g¡^�FMO�ì\R8FÅàJVXKpD�g�OXO�KMVD	FMCÀg�ôpg�D�åp^Xg�K_^�sEg	V�^XFlO¶ìpO�H8G�KMVXg	KSolg	V�R=WNC{KlVXrJg	V�^�K�O�åJàJà\KMV�^
FcCEF_^�åJV�F_L�LÊKPFMrIâ=F_LÄF_CED	WÊCJj=R8^XsJg.^�FMO�ìpOAß�Fkã3`íV�g�g	LNãðß¡WNjMV�FS^Xg�`íVXKMß KMCEg.àJVXKpD�g�OXO�KMV^XK
F_CJKM^�sJg�V�RJrpg�à=g�CErpWNCJj�KMCÅ^�sEgàJV�KpD	g�OXO¶KlVXO�FkoSF_WNLNFMâJWÊLNWÊ^iãMH

:<;Z: ["?8J!KMD	\-?.A!F]LNF�L$^E_ML`_MB
+{gAFlO�O�åJßvg+F�D�KlCUoMg	CP^XWÊKlCEF_L8D�FMD�sJgn^XK�â=gAF?V�g�D-^XFMCJjMåELNFMVyFMV�V�Fkã?KM`�ßvg	ßvKlV�ãÅg	LNg	ßvg	CP^XO
F_VXVXFMCJjMg�r»WNC��MO�g�^�O��nõíVXKSæ&O�ø¿F_CEra�Mæ�FkãpO��eõÁD�KMLNåJßvCEO�ø-HkmysJg�FMD�D�g�O�O�g�rnFMrErpV�g�O�O8WNO©LNKMjlWND�F_LNLÊã
O¶àJLNWÊ^�WNC+^XsJVXg	gQ�Eg	LÄrJO��.�cb�d_R�eZ��f��glR_FMCErh
ji'�Y����H_mysJga
ki'�Y�Y�%àEFMV¶^�K_`J^XsJg@FMrJrJV�g�O�O²WNrJg	CP^�WR�Eg�O
^�sJg?VXg�äPåJWNVXg�r3rJFS^�F�æ]KlVXr{WÊC=O¶WÄrpg?F�D	FlD�sJgvLÊWNCJglH²mysJg?O�g�^Aæ@sEg	VXgvF�rEFS^XF�WÊ^�g�ß D�F_Cðâ\g
àJLNFlD�g�r{WÄOåJCEWNäPåJg�LÊã{WNrpg�CP^�WR�Eg�r3âUãc^XsJgleZ��f��g¼àEF_V�^+K_`�^�sJg?FlrJrpVXg�OXO	H©ï�C=O¶WÄrpgv^�s=FS^AO�g�^�R
^�sJg¡rJFS^�F?ß�FkãÅVXg�O�WÄrpg+WNCÀKMCEg+K_`�^XsJgAæyFkãpO	H=ï�CÀD	FlO¶gAO�KMßvgArEFS^XF.W�^Xg	ß WÄO»VXg�äPåJWNV�g�r©R=FMLÊL
^�sJg+æyFkãpOyF_VXgnO�g�FMVXD�sEg�r.^�K?rpg	^�g	VXßvWÊCEgW�`�F_C=rÅWNC�æ@sJWÄD�sZKlCJgK_`�^�sEg	ß(W�^&WÄO&D	FlD�sJg�r8HJï�C
Fn^�V�FMrpWÊ^�WNKMC=F_L=D�FMD�sJglRMCJg�W�^XsJg	V�^�sJgeWÊC=rpg�ô?FMrErpV�g�O�O�WNCJjER_CEKMV�^XsJg»VXg	àELNFlD�g	ßvg�Cl^]à=KlLÊWÄD�ãvF_VXg
Fkæ�FMV�gyK_`¿^XsJg&WNCl^Xg	VXCEF_L�RS^�FMO�ìlÞ´âEFlO¶g�r©RMO¶^�VXåED-^XåJV�g@KM`¿^�sJg»FMàJàJLNWND�FS^XWÊKlC8HlmysJWÄO�åJC=Fkæ�FMV�g�CJg�OXO
ßvFkã�D	FMåEO�g+åJCJàJVXg�rJWND�^XF_âELÊg�WÊCP^�g�V¶Þ�^XFlO¶ìZßvWNOXO�g�O&æ@sEWND�sÀO�sJKlåJLNrcâ=g¡FkoMKMWÄrpg�rÅWNCÀKlVXrJg	V@^XK
g	CEO�åJVXgnD	KMßvà\KlO�W�^XWÊKlCEF_LNW�^iãlH

+{g¡FMOXO¶åJßvgA^�sEF_^�WNCÀFZ[�Bm,q�Þ´LÊWNìMgAKMVXjlF_CEWÊá�FS^�WNKMC%RJ^�sEg�ö²û?WNO�LNWÊìlg	LNã.^XKÅâ\g¡LNFMV�jlg	LNã
FSñ¿g�D-^Xg�rÀâPã�WNCP^�g�V¶Þ�^XFlO¶ì�D	FlD�sJg�D	KMCpþ=WND�^XO�R\FlOeWÊ^nWNOnO�sEF_VXg�rcFMßvKMCJj.^�sJg¡àJVXKUD	g�OXO¶KlVXO�H=B»L�Þ
^�sJKlåJjMs�^XsJgnö�÷�O�F_VXgeFMLNO�KAO�sEF_VXg�r.F_ßvKMCJj+^XFMO�ì¿RM^XsJWÄO�O�sEFMV�WNCJjAWÄO�rpW�ñ¿g	VXg	CP^�^�sEFMC?^XsJg�ö�û
O¶sEFMV�WNCJj=H¿m�FMO�ìpOnD	F_CðO�åED	D	g�OXO¶WNoMg�LÊã�g	ôUg�D�åp^XgvKMC{^�sJg?OXF_ßvgvàJVXKUD	g�OXO¶KlV�R\âJåp^+KlC3FZjlWÊolg	C
ß¡Klßvg	CP^»WNC�^�WNßvg+KMCJLNãZKMCJg^�FMO�ìÅD�F_C�g	oUWÄD-^erEFS^XF?KMåp^»KM`�^�sJg�àJV�KpD	g�OXO¶KlV&ö�÷MH=mysPå=O&æ�g
FMOXO¶åJßvge^�sJgö�÷nFlO�àJV�WNoSFS^Xg»^XK¡g�FMD�s.^XFMO�ì.rpåEV�WNCJj¡W�^�Oyg�ôpg�D	åp^�WNKMC8HJBeOyF�VXg�O�åJLÊ^XO�RUKMåJVyæ�g
`íKUD	åEOeKMCcWÄO¶KlLNF_^�WNCJj�^�FMO�ìUO»WÊCÀ^�sJg¡ö²ûÀõaFMOXO�WÊjlCcF?ö²û?àEF_V�^&^�KÅg�FlD�scKMCJgAK_`�^�sEg	ß?ø-R©O�åED�s



^�sEF_^@^�sJg�WÊV@CUåJß�â=g�V@K_`�ß¡WÄOXO¶g�O�FMV�gnWNCErpg�à=g�CErpg	CP^&KM`�g�FMD�s.KM^�sJg�V�H � KMVy^XsJWNO&æ]gnåp^XWÊLNWÊá�gF
D	FMD�sEg�à=F_V�^�WÊ^�WNKMCJWNCJj�O�D�sEg	ßvgMH

0�FlO¶g�rðKMCI^XsJgÅD	KMCUoMg�CP^�WNKMCEFML�D	FlD�sJg.KlV�jPF_CJWNá�F_^�WNKMC8R¿^XsJg	VXgÅFMV�g�^iæ�KÀß�FMWÊC¼C=FS^�åEVXFML
àEF_V�^�WÊ^�WNKMCJWNCJj�ß�F_CJCEg	V�OY��õ¶÷�ø�âEFlO¶g�r3KMCIFMOXO¶KpD	WNF_^�WNoPWÊ^iãcF_C=réõ�ûMønâ=FMO�g�r{KMCIO¶g	^XO�H8ï�Cð^�sEg
V�g�ßvFMWÊC=rpg	V@KM`�^XsJWÄO&O¶åEâEO¶g�D-^XWÊKlCZæ�g+rpg�O�D	V�WNâ=gWNCcrpg	^XF_WNL©^XsJg�O�g+ß�F_WNC�KMàp^XWÊKlCEO	RJ^�sJg�WÊV&à\K_Þ
^�g	CP^XWNFML©WÊßvàJLNg	ßvg	CP^�FS^�WNKMC�WNCZ^�sJgD�KlCP^�g�ôU^&KM`%^�sEg�[�B-,qéßAåJLÊ^�WNàJVXKpD�g�OXO�KMVyF_V�D�sJW�^Xg�D�^�åJVXg
F_CEr½WÊC½^�sJgZg	CEr½K_`&^XsJWÄO¡O�g�D�^�WNKMCëæ]gZrpg�^�F_WNL]^XsJg�ß�F_CJCJg�V�æ�g.å=O¶gÅ^�sJg�ß ^�K{g	CJs=F_CED	g
D�KMßvà\KlO�W�^XWÊKlCEF_LNWÊ^iãMH

Gon]n�^�JL`?.F]LNp�L`F�qhr"?8n]D�st\-?.A!F�L`F�L$^E_ML`_MBu; mysJg]FMOXO¶KpD�WÄFS^XWÊoUWÊ^iã&âEFlO¶g�r»àEFMV¶^XW�^XWÊKlCJWNCJj&O�D�sEg	ßvg
WNO&rJg	àJWÄD-^Xg�r�WNC � WNjMåJVXgAûpH=B»O@KlCJg+D	FMCÅKlâEO¶g�V�olgMRpg�FMD�s�F_CErZg	olg	VXã�^XFlO¶ìÅjMg	^XO&F¡CUåJßAâ\g	V
K_`²æyFkãpO�`íVXKMß g	oMg�V�ã�O�g�^@K_`²^�sJg+D�FMD�sJglHUï�CZD�FMO�g»^XsJgnV�g�älåEWÊVXg�rÅrJFS^�FAWÊ^�g�ß WÄO]àEV�g�O¶g�Cl^@WNC
^�sJg+D�FMD�sJglRpW�^&WÄO@FMD�D�g�OXO�g�r©R�hiåEO¶^»LNWÊìlg�WNC�F�D�KMCUolg	CP^�WNKMCEFML\D�FMD�sJglHJf&KSæ�g	olg	V�RlWNC�D	FMO�gnK_`�F
ß¡WÄOXO	R=æ@sJg	CcF?D�FMD�sJgLNWNCJg+sEFlOy^�K?â\g+VXg	àJLÄFMD	g�r©REKMCJg^�FMO�ìÅD�F_C�þEåEO�s�KMåJ^»KMCJLNãZW�^�O&KSæ@C
D	FMD�sEg�æyFkãpO	HUï�CZ^�sEWNO@ß�FMCJCJg	V�RJrpWÊñ\g�V�g�CP^�^�FMO�ìpO@rpKvCJK_^&WNCP^�g	V�`íg	VXgnåJCJàJVXg�rJWND�^XF_âELÊãlH
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mysJWNO]^iãUà\g�KM`%àEFMV¶^XW�^XWÊKlCJWÊCEj�WÄO�WÊßvàJLNg	ßvg	CP^Xg�rÅâPã?D�s=F_CJjlWÊCJjA^�sJgD�FMD�sJg�V�g�àJLÄFMD�g�ßvg	CP^
à=KlLÊWÄD�ã3FMO+O�åJjMjlg�O¶^�g�rÀWNCóù ûSú�H%mysEWNOAV�g�älåEWÊVXg�F�O¶ß�F_LNL�^�F_âJLNgv^�sEF_^AO¶à\g�D	W��=g�Oæ@sJWÄD�sð^XFlO¶ì
KSæ@CEOæ@sJWÄD�s¼D	FlD�sJg�æ�FkãpO�R%F_C=rIO¶Klß¡g�g	ôU^�V�F�LÊKljMWÄDv^�KcVXg�O¶^�VXWÄD-^^�sEg?oUWND�^�WNß LNWNCJg�O+^�sEF_^
D	F_CZâ\gþEåEO�sJg�r8HEmysJWÄO@LÊKljMWÄD�WNOyCJKM^&KMCZ^�sEg+D�VXW�^XWND�F_L©àEF_^�s8REFlO�^�sJgALÊWNCJgn^�K�â\goUWND�^�WNßvWÊá�g
rpKUg�O¡CJK_^�sEFkolg?^XK{â\g�ìPCEKSæ@C½â\g�`íKMVXgÅ^�sJg�rJF_^XF3F_VXgZFlD-^�å=F_LNLÊãILNKlFlrpg�rð`íVXKMß�FÀLNKSæ]g�V
ß¡g�ßvKMVXã�LNg	olg	L�HkçeC�KMåJV�[�B-,qcàELNF_^¶`íKMVXß�R�LNKlFlrpWNCJj»F_C�ö²û@LNWNCJg�`íVXKMß2^XsJg]ß�FMWÊC+ßvg�ß¡KlV�ã
^XF_ìlg�OÅFS^ÅLNg�FlOi^ZüMý¼D	ãUD	LÊg�O	R�^�sUåEOÅæ]g3D	FMC D�KMC=O¶WÄrpg	V.^�sEF_^.^XsJg	VXgÀWÄO?CJK½^�WNßvgÀà\g	CEFML�^iã
WÊCUoMKlLÊolg�rvWNCÅFlO�O�KpD�WÄFS^�WNoUW�^iã¡âEFlO¶g�r�àEF_V�^�WÊ^�WNKMCEWÊCJj=H � V�Klß�^�sJgnF_VXg�Fà\KMWNCP^]KM`%oUWÊg�æRPFMLÊL\^�sEg
CJg�D	g�OXO�FMV�ãIsEFMVXrJæ�FMV�gÅV�g�àJV�g�O¶g�CP^XOvF3CJg	jlLÊWNjMWNâJLNg.`íV�FMD�^�WNKMCéK_`»^XsJgcO�WÊá�gZKM`�Fðö²û3D�FMD�sJglH
mysJWNO»CJg	jlLÊWNjMWNâJLNgà=g�CEF_LÊ^iãMRJ^�KMjlg�^XsJg	V&æ@WÊ^�s�^XsJg`aFlD-^@^�s=FS^&^XsJg+WNß¡àELÊg�ß¡g�CP^XFS^XWÊKlCcrpKUg�O�C�� ^
V�g�älåEWÊVXg@ßvKUrJW��=D�FS^XWÊKlCEO�WNCv^�sJg�Oi^XV�åED�^�åJVXg@K_`¿^XsJg»D	FlD�sJg@KMV�WÊC�^XsJg»FlrJrpVXg�OXO¶WNCJjnßvKUrJgAù ûSú�R
LÊg�FMrJO]^�KvF¡D�KMßvßvKMCÅåEO�geKM`%oSF_VXWNF_^�WNKMCEO]K_`8^XsJWÄOyàEF_V�^�WÊ^�WNKMCJWNCJjA^iãPà\g�ù  kú�ù�÷l÷�ú�ù�÷!1kú¿`íKMV�^�sEg
àJåJVXà=KPO¶gnK_`�VXg�rpåED	WÊCEj�^XsJgCUåJßAâ\g	V@KM`²ßvWÄO�O�g�O@FMCEr�O¶à\g	g�rpWÊCEj¡åEàÅ^XsJg+F_àEàJLÊWÄD	F_^�WNKMC8H
ï�Có^�sJgðD�KlCP^�g�ôU^ZK_`AD�Klßvà=KPO¶WÊ^�WNKMCEFMLÊWÊ^iãMR�^�sJg3ß�F_WNC O�sJKMV�^XD	KMßvWÊCEj¼K_`�FlO�O�KpD�WÄFS^XWÊoUWÊ^iã

âEFMO�g�r�àEFMV¶^XW�^XWÊKlCJWNCJj�WNO»^�s=FS^&^XsJgACUåJß�â=g�V»K_`�FMLÊLNKpD	F_âELÊgVXg�O�KMåJV�D�g�O@WÄO&VXg�O¶^�VXWND�^�g�rÅ^XK?^�sEg
CPåEßAâ\g	VnK_`�æyFkãpO&WNC3FÅO¶g	^võÁD	FlD�sJg�KlV�jPF_CJWNá�F_^�WNKMC=ø�H=B�Oi^�FS^Xg�Þ´K_`ÂÞ�^�sJg¡F_V�^nö�û?D	FlD�sJg+^iãUàpÞ
WND�F_LNLÊãZsEFMO»KMCJLNãZåJà�^�K{÷�(væyFkãpO	HEq�oMg�V�ãÅg�ôU^�V�F�æyFkã.àJVXg�O�g	CP^»WNCÀF?D�FMD�sJg+VXg�äPåJWNVXg�O&FMCEr
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g�ôU^�V�F?D�KlßvàEF_V�FS^XKMV@KMC�^XsJgAD	V�WÊ^�WÄD	FML%àEF_^�s½ùÊ÷�ûSú�HEmysUåEO&^�sJg�V�g�FMO�KMCZ`íKMV�O¶åEàJà=KlV¶^XWÊCEjnhiåEOi^
`íg	æ æ�FkãpO�WÄO�^XsEFS^Åg�ôU^�V�FID�WNVXD	åJWÊ^�VXã½WNCPolKMLNoMg�r½WNC WNß¡àELÊg�ß¡g�CP^�WNCJj½FMOXO�KUD	WNF_^�WNoUW�^iã½O�LNKSæ&O
rpKSæ@Cé^�sJgÀD�FMD�sJgcFMCErèâJåJVXCEO?FðLNK_^ÅK_`nà=KSæ�g	V.F_^?g�FlD�séLNKUKMìUåJà8H]ï�Cèß¡g�rpWÄF¼F_àJàELÊWÄD	F_Þ
^�WNKMCEO]^�sEg	VXgeWÄOyF+^XV�g�CEr?WNCZFlrJrpWNCJj¡CJg	æó`íg�FS^XåJV�g�O	RpO�KAWNCED�VXg�FlO¶WNCJjA^�sJgnCUåJßAâ\g	VyKM`8^XFlO¶ìpO�H
[]KMCEO�g�äPåJg�Cl^XLÊãlRM`íKlV�O�åED�s.FMCÅFMàJàJLNWND�FS^�WNKMC?^�sJg�V�geß¡WNjMsP^yâ=g�CJKM^]g	CEKMåJjls?æ�FkãpO�`íKMV�g	oMg�V�ã
^XFMO�ì¿R�^�sJg�V�g	`íKMVXg�ßAåEL�^XWÊàJLNg�^XFlO¶ìpO�æ]KlåJLÄrAO�sEF_VXg�^XsJg�OXF_ßvg�æ�FkãlR�LNg�FlrpWNCJj»^XKeåECp`íKMVXg�O�g	g�F_âJLNg
D	FMD�sEg�WNCP^�g�V¶`íg�V�g�CED�glH

� D�Ftr"?8n]D�s�\-?.A!F�L`F�L$^E_ML`_MBu; mysJg�O�g�^nâEFMO�g�rÀàEF_V�^�WÊ^�WNKMCJWNCJj�O�D�sEg	ßvg�WÄO�WÊLNLNåEOi^XVXF_^�g�rÀWNC
� WNjMåEV�g��EH�ï�C+^�sJWÄO�D	FMO�gMR�g�FlD�s+F_CErg�oMg�V�ãe^XFlO¶ì�jMg	^XO�F&rpWÊñ\g�V�g�Cl^�F_ßvKlåJCP^%K_`EO�g�^�O8`íVXKMß2^�sEg
D	FMD�sEgMHkB»O�F_LNV�g�FMrpã�ßvg	CP^�WNKMCEg�r©RkWNC�F�D�KMCUolg	CP^�WNKMCEFMLlO�g�^�FMOXO¶KpD�WÄFS^XWÊolg�D	FlD�sJg�KlV�jPF_CJWNá�F_^�WNKMC
^�sJgFMrErpV�g�O�O�O�àJLÊWÊ^XOyWNCP^�K�^�sJVXg	gnàEFMV¶^�OY�P^�F_jERUWNCErpg	ô¿RJFMCEr?KMñ¿O�g�^�HETUg�^@âEFlO¶g�r?àEFMV¶^XW�^XWÊKlCJWNCJj
WÊßvàJLNWÊg�O�^�sEF_^�^�sJg@FMrErpV�g�O�O�g�O�F»^XFMO�ì+FMD�D�g�O�O�g�O²ß�FkãsEFkoMg�KMCJLNã+O�KMßvg]VXg�O¶^�VXWÄD-^�g�r+WNCErpg	ôUg�O	R
à=KlWÊCP^�WNCJj.^�K�^XsJgA^�FMO�ì2� OeD	FMD�sEgAO¶g	^XO�H=mysJWÄOeWNOeg�äPåJWNoSF_LNg	CP^eæ@WÊ^�sÀFMCcFMrJrJV�g�O�OeO¶àEFlD�g+à=F_V�Þ
^�WÊ^�WNKMCJWNCJjEH�m²KÀKlåJV�ìUCJKSæ@LNg�rJjMgMR%^�sJg�V�g�F_VXg�^iæ�KÀàJVXg	oUWNKMåEO¡F_àEàJV�KPFMD�sJg�On^�K{WÊßvàJLNg	ßvg�Cl^
^�sJWÄO?FMrErpV�g�O�O�O�àEFlD�g�àEFMV¶^XW�^XWÊKlCJWÊCEjEH]çeCJg�WNßvàJLÊg�ßvg	CP^XO?^�sJg�àEFMV¶^XW�^XWÊKlCJWNCJj¼FS^.D	KMßvàJWNLÊg�V
F_CErðLNWÊCEìMg	VLNg	olg	L�ù �_ú]F_CEr{^XsJg?K_^XsJg	V¡FS^+Klà=g�VXF_^�WNCJjcO¶ãpO¶^�g�ß LNg	oMg�L»ù �_ú´H%ï�C3^�sJgÅO�D�sJg�ßvg
àJV�Klà=KPO¶g�rÀWNC ù �Sú�^XsJg.D�KlßvàJWÊLNg	V+FMCEr{^�sJg.LÊWNCJìMg�VAF_LNLNKUD�FS^Xg¡oSFMV�WÄF_âJLNg�OFMCEr3WÊC=Oi^XV�åED�^�WNKMCEO
FMrJrpVXg�OXO�g�O�O�åED�s�^XsEFS^�^�sJg�D	FlD�sJg&àEFMV¶^XW�^XWÊKlCJWÊCEjAWÄO�FMD�sEWÊg�oMg�r8HMï�C.KlåJV]D�FMO�g@^�sEgeàJLÄFS^�`íKMVXß�O
ßvFkã�D�KlCP^XF_WNCcO¶^XF_C=rJF_V�r�àJVXKUD	g�OXO¶KlV»D�KlV�g�O	RE^�sUåEO&^�sJgvD�Klß¡àEWÊLNg	V�O»FMV�gArJg	oMg�LÊKlà=g�r�âUãZg	ôUÞ
^�g	VXCEFMLPà=F_V�^�WNg�O�HkBéàJLÄFS^�`íKMVXßÃO¶à\g�D	W��\D�D�s=F_CJjlg]KM`J^�sJg@D	KMßvàJWNLÊg�V�æ�KMåELNr�â=g@D	KlO¶^�LNãKMV²^�WNß¡g
D�KMC=O¶åJßvWNCJjEH©mysJgvD	FlD�sJgAà=F_V�^�WÊ^�WNKMCJWNCJj.ßvg	^�sJKpr3D�KMCP^XV�KlLÊLNg�r�âUã�^XsJg�Klà=g�VXF_^�WNCJjÅO�ãpOi^Xg	ß
àJV�Klà=KPO¶g�rZWÊC½ù �_ú�sEFlO&F_LÄO¶KÅrpVXFkæ@â=FMD�ìpO@FMO»W�^�WNO»LÊWNßvW�^Xg�r�^XK?àJsUãpO¶WÄD	FMLÊLNãZWÊCErJg�ôpg�r�D�FMD�sJg�O
F_CEr¡VXg�äPåJWNV�g�O�FnoUWÊV�^�åEFMLJßvg	ßvKMVXãAßvKprpg�LÁHlï�C¡KlåJV�FMàJàJVXKlFMD�s%RSæ]g@æ�KMåJLÄr¡LÊWNìMg&^�K+O�åJàJà\KMV�^
F_LNL¿^iãPà\g�OyKM`�D�FMD�sJg�O]KlCÅàELNF_^¶`íKMVXß�O�æ@W�^XsZKlVyæ@W�^XsJKMåp^@ßvg	ßvKlV�ã?à=F_jMWNCJj=HJ[]KlCEO�g�äPåJg	CP^XLÊãlR
CJKMCJg�K_`�^XsJg�g	ôpWNO¶^�WNCJj?ßvg�^XsJKprÀFMV�gAO�åJWÊ^XFMâJLÊgA`íKMV�KMåJVeàJåJVXà=KPO¶glRE^XsUåEO»WNCc^XsJg+`íKlLÊLNKSæ@WNCJj
æ]gnàJVXKMà\KlO�gF�CEg	æ�^�g�D�sECJWNäPåJg�^XK�WÊßvàJLNg	ßvg	CP^»O�g�^@âEFlO¶g�rÅD�FMD�sJgnàEFMV¶^XW�^XWÊKlCJWÊCEjEH

+{gÀFlD�sJWNg	oMg�^XsJg{D�FMD�sJg�à=F_V�^�WÊ^�WNKMCJWNCJjð^�sEV�KlåJjMs FILNg	olg	L&KM`+WÊC=rpWÊVXg�D�^�WNKMC8R]æ@W�^XsJKMåJ^
WÊCP^�g�V¶`íg�V�WNCJj&æ@WÊ^�sA^�sJg]ßvg	ßvKMVXã�O�àEFlD�gMHkmysJWÄO%WÄO�O¶Klß¡g�æ@sEFS^�O¶WNßvWÊLÄF_V²æ@W�^Xs+^�sEg�ßvg�D�sEFMCJWÄO¶ß
WÊCéù �Mú�R¿âJåp^n^XsJg¡FlrJrpVXg�OXO&^XVXFMCEO�LNF_^�WNKMC�WÄOeCEK_^FS^nß¡g�ßvKMVXãZà=F_jMg�LÊg�oMg�LÁR¿âJåp^rpWNV�g�D-^XLÊãcF_^
D	FMD�sEg@LÊg�oMg	L�HSï�Cv^�sEWNO�ßvFMCJCJg�V�^�sJg�V�g&WÄO�CJKVXg�O¶^�VXWÄD-^�WNKMC¡WNCv^�sJg@^iãUà\g@K_`8D	FlD�sJg@O¶åEàJà=KlV¶^Xg�r©R
CJKMV@WNCZ^�sJgåJC=rpg	VXLÊãUWNCJj¡ß¡g�ßvKMVXã?ßvKUrJg	L�H\çeåJV&OXD�sJg	ßvgnßvKUrJW��Eg�O�^�sJgWNCErpg	ôÅâJWÊ^XO&K_`�FMC
FMrJrpVXg�OXOnWNCl^XK�CJg	æ�WÊC=rpg�ô3âJW�^�O	R%â=g	`íKMVXg?D	FMD�sEg¡LNKUKMìUåJàèõ � WNjEH��Uø-R©^�F_ìUWÊCEjZWNCP^�KcFlD	D�KlåJCP^
æ@sJK�WÊCEW�^XWNF_^�g�O@^�sJgAFlD	D	g�OXO	HpmysJg+àEåJV�à\KlO�gnK_`�^�sJgAWÊCErJg�ô.^XVXFMCEO�LNF_^�WNKMCZWNOy^XK?O¶g�CEr�F_LNL©^�sEg



FMD	D	g�OXO�KM`%Fn^XFlO¶ì}�<�¶RUF_CErvKlCJLNã�^XsJgeFlD	D	g�OXO¶g�O�K_`©^�FMO�ì}�<�¶RlWNC.F+D�FMD�sJg&VXg	jlWÊKlC?rpg�D	WNrJg�r?F_^
rpg�O�WÊjlC.^XWÊßvglH

m%K+FkolKMWÄr�g	ôpà=g�CEO¶WNoMg@WNCErpg	ôvD�F_LÄD�åJLÄFS^XWÊKlC8RS^XsJg»àEFMV¶^XW�^XWÊKlC�O¶WNá	g�O�F_VXg@LNWÊßvWÊ^�g�r¡^XK+à\KSæ]g�V
K_`�^iæ]K�CUåJß�â=g�V&KMV&O�g�^�O	H8+3g+àJVXKMà\KlO�g�^�K�åEO�gAF�^XFMâJLNg.õíWNCErpg	ôUg�rZâPã.^�sJgo�cbC�j�oe`fJøy^�sEF_^
àJV�KSoUWÄrpg�O^�sJgÅWÊCp`íKlV�ß�F_^�WNKMCðCJg	g�rpg�rI`íKMV^XsJg.WNCErpg	ô{^XVXFMCEO¶LÄFS^XWÊKlCóõ��h���.� F_CEr��@���8�
âJW�^�OXø�H_m%KnD�LÄF_VXWÊ`íãn^�sJg�ßvg�D�sEFMCJWNO�ß�RkLÊg	^�å=O�FlO�O�åJßvg]^�sEF_^�FMC�FlD	D�g�O�O%^�KnrJF_^XF��ëâ\g	LNKMCEjMWNCJj
^�K�^XFlO¶ì��<�ysEFMOn^XsJg�WNCErpg�ô����*���yR8WÊC¼F�D	KMCUoMg�Cl^XWÊKlCEF_L�D�FMD�sJg?D�FMO�gMH<+3g.rpg	CEK_^�g�âUãðû*�
^�sJgvO¶WNá	g�K_`�^XsJg�à=F_V�^�WÊ^�WNKMC�`íKlVm�<��FMCErcâUãcû)�ó^�sJg¡O¶WNá	g�K_`�^XsJgA^XK_^�F_L�D	FMD�sEg.õíâ\K_^Xs{O�WÊá�g
okFMLÊåEg�O�F_VXgAD�KlCEO¶WÄrpg�V�g�rÅWNCÀCUåJß�â=g�V»KM`�O¶g	^XO�ø-H¿mysJg}����� �I�ëâJW�^�OnFMD-^XåEF_LNLNãZO�g	LNg�D�^»^�sEg
¡ LNg�FlOi^@VXg	àJVXg�O�g	CP^�FS^�WNoMg�âJWÊ^XO@KM`�����E� õaWÊC=Oi^Xg�FMrZKM`�rpKlWÊCEj¡ßvKprpåJLNKvæ@W�^XsZ^�sJgAD�FMD�sJgnO�WÊá�g
û � æ�g�rpKÅKMCJLNã�ßvKUrJåJLÊKZæ@WÊ^�sc^XsJgAà=F_V�^�WÊ^�WNKMCÀO�WÊá�gvû�Sø-H<¢£��� ¤ � �ELNLÄO&^XsJg�VXg�O¶^eKM`�^�sEg
¥�¦ ¡ WNCErpg	ô�âJW�^�OyO¶åED�s?^�sEF_^yrpWÊñ¿g	VXg	CP^�^�FMO�ìUO�FMD�D�g�O�O�g�O�FMV�geV�Klåp^�g�rvWÊCZrpWÄOíhiKlWÊCP^]à=F_V�^XO]K_`
^�sJg+D�FMD�sJglH

B@`Â^�g�VWÊC=rpg�ôc^XVXFMCEO�LNF_^�WNKMC8R\^iæ�KZFlrJrpVXg�OXO¶g�O»^XsEFS^+rpWÄrpC�� ^+sEFkolgA^XsJg?O�FMßvg�KlLNr{WÊC=rpg�ô
ß¡WNjMsP^@g	C=r.åJà�sEFkoUWNCJj�^�sJgOXF_ßvgnCJg	æ�WÊCErJg�ô©Hpï�C.^XsJWÄO&D	FlO¶ge^�sJgO�ãpOi^Xg	ßêWÄOyCJK_^&FMâJLÊg�^XK
rpWNO¶^�WNCJjlåJWNO�sJg�O@F_ßvKMCJj¡O¶å=D�s.^iæ�K¡FlrJrpVXg�OXO¶g�O	RPLNg�FMrJWÊCJj¡^XK¡rJF_^XFvD�KlV�VXåJàp^XWÊKlC8HUm%KvàJVXg	olg	CP^
rJFS^�F?D�KlV�VXåJàp^XWÊKlC8Rp^�sEg+WÊC=rpg�ô�âJWÊ^XOeD�sEF_CJjlg�rZâUã.^XsJg+^XVXFMCEO�LNF_^�WNKMC�àJVXKUD	g�OXO&O¶^�WNLÊL²sEFkoMgn^XK
WNrpg�CP^�WÊ`íã?O¶Klß¡g�sJKSæë^�sJgnFMOXO¶KpD	WNF_^�g�rvßvg�ß¡KlV�ãvFMD�D�g�O�O�HlmysJgeg�FlO¶WNg�O¶^�æyFkãA^XK�FMD�sEWÊg�oMg@^XsJWNO
WNOA^�KÀFMåJjMßvg�Cl^�^�sJg.^XFMjcàEF_V�^AKM`@^�sJgZFMrJrpVXg�OXO+æ@WÊ^�s¼^�sJKPO¶gZD�sEF_CJjlg�rðWNCErpg	ô3âJWÊ^XO�H � KlV
KMåJV�g�ôJF_ßvàJLNgMR\^�FMO�ì§� � sEFMOnû*�?D	FMD�sEg�O�g�^XOe^XsPå=O»^XsJg ¥�¦ ¡ ßvKlO¶^eVXg	àEV�g�O¶g�Cl^�FS^XWÊolgAF_VXg
D�sEF_CJjlg�r©RkF_C=rAsEFkolg�^XKeâ\gyWÊCED	LÊå=rpg�r�WÊCA^�sJg�^�F_jEHC0�g�D�F_åEO�g�WÊ^�WNO�CJKM^�â=g�CJg��=D	WNFMLP^�K�sEFkoMg�F
^XF_jAæ@W�^Xs�okFMV�WÄF_âELÊg@LNg	CJjM^�sÀõ ¡ oSF_VXWÊg�O�æ@W�^Xs�^�sEg@^XFlO¶ì2� O�F_LNLNKUD�FS^Xg�rvD	FlD�sJg&O¶WNá	gkø�æ�g»D�sJKUKlO�g
^�K�F_åJjlß¡g�CP^e^XsJg¡^XF_jZæ@WÊ^�sðF_LNL�WÊCErJg�ôcâJWÊ^XO�H©ï�CÀ^XsJWÄOD	FMO�gMR=`íKMVnWNCEO¶^XF_C=D�gMR¿`íKlV+û_G	0�ãP^�g�O
ö²ûpR)��æyFkãpO²FlO�O�KpD�WÄFS^�WNoMglR)1p÷�û*0�ãl^Xg�O²âJLNKUD�ì�O¶WNá	glRk^�sJg�^XFMjnsEFMO�ü�g�ôU^XVXFeâJWÊ^XO�R_V�g�àJVXg�O�g	CP^�WNCJj
LÊg�O�O�^XsEFS^�ýEH 1��2K_`=^�sJgy^XK_^XFMLJö²û�F_VXg�FER_O¶Ke^�sEg@WÊßvàJLNWÊg�rvF_VXg�F�à=g�CEF_LÊ^iãAD�F_C¡â=g&D	KMCEO�WNrJg	VXg�r
CJg	jlLÊWNjMWNâJLNgMH

ï�C�^XsJWÄO�æ]KlV�ìóæ�g¼FMOXO�åJßvgðFéß�åJL�^XWÊàEV�KpD�g�O�O�KMV�àJLÄFS^�`íKMVXß æ@WÊ^�s D	FlD�sJgID�KlsJg	VXg	CED	g
F_ßvKMCJjc^�sJgZö�÷.D�FMD�sJg�O+K_`&g�FMD�sIàJVXKpD�g�O�O�KMV+D	KMVXgMR²FlOArpg�O�D	V�WNâ\g�rIWNCI^�sEg.â\g	jMWNCJCJWNCJj{K_`
^�sJWÄOnO¶g�D-^�WNKMC%H=ï�CÀD�FMO�gAF�^�FMO�ì�rpKUg�O�C�� ^��ECErcW�^�O�rEFS^XF.WÊCc^�sJgvD�KlV�VXg�O�à=KlCErpWNCJj?ö�÷lR\FÅD�KMÞ
sJg	VXg	CED	g�àJVXK_^�KpD	KML@WÄO?g�ôpg�D�åp^Xg�rë^�K½rJg�^�g�V�ßvWNCJg�WÊ`�^XsJgÀrJF_^XFIFMV�g�LNKpD	FS^Xg�réWNC F_CJKM^�sJg�V
àJV�KpD	g�OXO¶KlV�ö�÷nD�FMD�sJglHJmysJgng�ôpg�D	åp^�WNKMCZK_`²^�sJg+D	KMsJg�V�g�CED�g�àJVXK_^XKUD	KML©WÄO@F_LNæ�FkãpO]LNFMåJCED�sJg�r
â=g	`íKMVXg&K_`8F_C?ö�ûnFMD�D�g�OXO�RMF_CEr¡^�F_ìlg�O�`íg�æ D�ãpD�LNg�O�HP[]KMC=O¶g�älåEg	CP^�LNãMRM^�sJg&WNCErpg	ô�^XVXFMCEO�LNF_^�WNKMC
`íKMV»ö�û�FMD�D�g�OXO�g�O@D	FMC�â=gAà=g�V¶`íKlV�ßvg�rZWNC�àEF_V�F_LNLNg	L8æ@WÊ^�s�^XsJgAD�FMD�sJg+D	KMsJg�V�g�CED�gVXg�O�åJLÊ^�WNCJj
WÊC�CJK�FMrErpW�^XWÊKlCEF_L8rJg	LÄFkã?à=g�CEF_LÊ^iãÅFlO�O�KpD�WÄFS^Xg�r�^XK¡^�sJgg	ôP^XVXF¡WNCErpg	ô.^�V�F_C=O¶LÄFS^XWÊKlC8H

B»OKlCJg.D�KlåJLÄr3O�g	glR©^�sEg?WÊßvàJLNg	ßvg�Cl^�FS^XWÊKlCIK_`&O¶g	^+âEFMO�g�àEFMV¶^XW�^XWÊKlCJWÊCEj�WNOAß¡KlV�gI�MWÊCJÞ
^�VXåEO¶WNoMg]�nWÊCP^XK^�sJgeD	FMD�sEg@KMVXjlF_CEWÊá�FS^�WNKMC�^�s=F_C?FMOXO�KUD	WNF_^�WNoUW�^iã+â=FMO�g�rvàEFMV¶^XW�^XWÊKlCJWÊCEjER_WNC�^�sEg
O¶g�CEO¶g+^�sEF_^eWÊ^eVXg�äPåJWNV�g�Oy^�sJg¡F_LÊ^�g�VXF_^�WNKMC�K_`�FMrErpV�g�O�O�WNCJj?O�D�sEg	ßvgMH\f&KSæ�g	oMg�V�RJ^�sJg¡FMrpoSF_CJÞ
^XF_jlg.KM`@^�sJWÄO¡àEF_V�^�WÊ^�WNKMCJWNCJj�^iãUà\gZD	KMßvg�OA`íKMVXß ^�sJgÅ`aFMD�^A^XsEFS^¡^iãUàJWND�F_LNLÊãlR�F{D	FlD�sJg?LNWÊìlg
^�sJgvö²û?æ]g�^XFMV�jlg�^�R\ß�Fkã�sEFkoMg^XsJKMå=O�FMCErJOeK_`]O�g�^�OeFMCErcKlCJLÊãZ`íg�æÃæ�FkãpO�H=mysJg¡CUåJßAâ\g	V
K_`&VXg�O�KMåJV�D�g�O�õaD	FlD�sJg.O�g�^�O+WNCI^�sJWÄO¡D	FMO�g�øWNOALNFMV�jlgMR©^XsPå=O�O�g�^¡âEFMO�g�rðàEFMV¶^XW�^XWÊKlCJWNCJj�à=g�V¶Þ
ß¡WÊ^XO»g	olg	VXã?^XFlO¶ì.^�K?s=FkoMgWÊ^XO&KSæ@C�g	ôpD	LÊå=O¶WNoMgàEFMV¶^�RJsJg�CED�g+WÊ^eWÄO&F�jlKUKUr�D�F_CErpWÄrJF_^�g`íKlV
FMD�sJWNg	oUWNCJj¡D	KMßvà\KlO�W�^XWÊKlCEF_LNW�^iãlH
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B»OnFS`íKlV�g�ß¡g�CP^�WNKMCJg�r©R=æ�g�D	KMCEO�WÄrpg	Ve^�sEF_^+F_CÀFMàJàJLNWND�FS^�WNKMC{D	F_C{â=g�`íKMVXßvg�rÀâPãcD	KMßvßAåJÞ
CJWND�FS^XWÊCJjéKMVZWNCErpg	à\g	C=rpg	CP^�^XFlO¶ìpO�H�ï�C ^�sJg{`íKMLNLNKSæ@WÊCJjëæ]g3âJVXWÊg	þEãóàJVXg�O�g	CP^�KMåJV�D	FlD�sJg
ßvFMCEF_jlg	ßvg	CP^&O¶^�V�FS^�g�jMãv`íKlV@â=KM^�sZ^�sJg�O¶gn^iãUà\g�OyKM`�FMàJàJLNWND�FS^�WNKMC=O	H
ï�C�^�sJgvD	FlO¶g�K_`�WNCErpg�à=g�CErpg	CP^n^XFlO¶ìpO�D�Klß¡à\KlO�WÊ^�WNKMCEFMLÊWÊ^iãÅWÄOeV�g�F_LNWÊá�g�r�âUã�FMOXO¶WNjMCEWÊCJjÅF

àEF_V�^»K_`�D	FlD�sJgn^�K.g�FMD�sZ^�FMO�ì\H\mysJg+g	ôUà\g	VXWNß¡g�CP^XO&WNC¼ù (Sú²O�åJjMjlg�O¶^@^�sEF_^»`íKlV»Oi^�FS^XWNDà=F_V�^�WÊÞ
^�WNKMCJWNCJjERP^XsJg�O�g�^yâEFlO¶g�r?Oi^XVXF_^�g�jMãvà=g�V¶`íKlV�ß�O]â=g	^¶^Xg	V�^�sEF_^]^XsJgFMOXO¶KpD	WNF_^�WNoPWÊ^iã¡âEFMO�g�r�KlCJgMH
mysJg�V�g�FMO�KMCÀ`íKMVn^�sEWNOnWÄOn^�s=FS^AFMOXO�KUD	WNF_^�WNoUW�^iã�âEFlO¶g�r{D�FMD�sJg¡àEFMV¶^XW�^XWÊKlCJWÊCEjZWÄO+rpg�D�VXg�FlO¶WNCJj
^�sJgeCPåEßAâ\g	V�K_`8æyFkãUO�Fn^XFlO¶ì�D	FMC�åEO�gMHPï´^]WÄO�ìUCJKSæ@Cv^XsEFS^�RlsEFkoUWNCJjAF°�EôUg�r?D	FlD�sJg»O�WÊá�gMRPF
D	FMD�sEg+KMVXjlFMCJWÊá�FS^XWÊKlCZæ@WÊ^�s{F?LÄF_VXjMg+FMOXO�KUD	WNF_^�WNoUW�^iãðõaFMCErcF?O�ß�F_LNL²CUåJß�â=g�VeKM`�O�g�^�OXø&à=g�V¶Þ
`íKMVXßvO»ßvKlO¶^&K_`�^�sEg^�WNßvg�O&â\g�^�^�g�V»^XsEF_C�KlCJg+æ@WÊ^�s�LNg�OXO»FMOXO�KUD	WNF_^�WNoUW�^iã3õíâJåp^�ßvKMVXg+O¶g	^XO�ø
ù�÷kûpR�±Mú´H_ï�CvFMrJrpWÊ^�WNKMC%R_FMO�æ�gyFMLÊVXg�Flrpãßvg	CP^�WNKMCEg�r©Rk^XsJg&O¶g	^�âEFMO�g�r�ßvg�^�sEKUr�K_ñ¿g	V�O�Rk`íKMV�^�sEg
O�FMß¡gD�FMD�sJgrpWNßvg	CEO�WÊKlCEO�RJßvKMVXgnFMLÊLNKpD	FMâJLÊgD�FMD�sJgnåJCJWÊ^XO@^�sEFMCÅ^XsJg+FMOXO�KUD	WNF_^�WNoUW�^iã?â=FMO�g�r
KMCJglRUFlO�WNCÅF¡O¶^XFS^Xg�Þ´K_`ÂÞ�^�sJg	Þ´FMV¶^�D	FMD�sEg&^�sEgeCUåJß�â=g�V�KM`²O�g�^XO�WÄO]`íg	æ KlVXrpg�VXO�K_`%ß�FMjMCJWÊ^�åErJg
LNFMV�jlg	V@^XsEF_CÀ^�sJg¡CUåJßAâ\g	V�K_`�æyFkãpO	H\mysJg	VXg�`íKlV�glREWNCc^�sEg¡D�FMO�g+K_`�WNCErpg�à=g�CErpg	CP^n^XFlO¶ìZæ�g
KMàp^@`íKlV&O¶g	^yâ=FMO�g�rÅàEF_V�^�WÊ^�WNKMCJWNCJj=H
ï�Ce^XsJg]D�FMO�g�K_`JF_àJàELÊWÄD	F_^�WNKMCD�KlCEO¶WÄO¶^�WNCJj@K_`JD�KlßvßAåJCJWÄD	F_^�WNCJjy^XFlO¶ìpO�R�^�sJg]àJVXKMâJLNg	ß ^�sEF_^

F_VXWNO�g�WÄO�æ@sJg	VXg]^�KnD	FMD�sEg�^�sEgyO�sEFMV�g�rArJF_^XFJHSm²K�O�KMLNoMg�^�sJWÄO�àJVXKMâJLNg	ß æ�g�àJV�Klà=KPO¶g�rWNCZùÊ÷Y�Mú
Fnß¡WÊôpg�r�O�g�^]FMCErvFMOXO¶KpD	WNF_^�WNoPWÊ^iã+âEFlO¶g�rvàEF_V�^�WÊ^�WNKMCEWÊCJj=H � WÊV�O¶^�R_g�FMD�s¡^XFlO¶ì¡F_CErvg�FMD�svWÊCP^Xg	V�Þ
^XFMO�ìD�Klß¡ß�åJCJWÄD	F_^�WNKMCâJåpñ¿g	V�jlg�^XO�F_CAg�ôJD�LNåEO�WÊolg�àEF_V�^²KM`p^�sJgyD	FlD�sJg]O�g�^�O	HSTUg�D�KMC=r©R�WNCEO�WNrJg
^�sJg�D	FMD�sEg»O¶g	^XO�K_`%F+D	KMßvßAåJCEWND�FS^�WNKMC�âEåpñ\g�V]g�FMD�sv^�FMO�ì¡FlD	D�g�O�O�WNCJjW�^�jMg	^XO�FACUåJßAâ\g	V]K_`
æ�FkãpO�HEï�C�^XsJWNOeß�F_CJCEg	V&^�FMO�ìpO»ß�Fkã�D�KMßvà\KlO�W�^XWÊKlCEF_LNLNãZO�sEF_VXgArJF_^XF�KlV»WNCEO¶^�VXåED-^XWÊKlCEO	H¿B»O
^�sJg�V�geWNO]CJKAàEV�WNCED�WNàJWÄF_L\rpW�ñ¿g	VXg	C=D�g�â=g	^iæ]g�g	C.O�sEF_VXWNCJj+rJFS^�F+KlV�WNCEOi^XV�å=D-^�WNKMC=O	RPæ]geåEO�g&^�sEg
^�g	VXß²�lD�Klß¡ßvKlC.VXg	jMWNKMCE�+^XKvrJg	CJKM^�gâ\K_^�sZ^XsJg�O�g+O¶s=F_VXg�r?à=F_V�^XO�H
mysJg+àEFMV¶^XW�^XWÊKlCJWÊCEj.V�FS^�WNK�WÄOerpg	^�g�V�ßvWNCJg�rcO�åED�s�^XsEFS^e^�sJg�KSoMg�VXFMLÊL%FMàJàJLNWND�FS^XWÊKlC�CPåEß�Þ

â=g�V�KM`]ßvWÄO�O�g�O�WÄOeßvWNCJWNß¡WNá	g�r©H8ö8g	^åEOnFMOXO¶åJßvg�^�sEF_^WÊCÀ^�sJgvjMg�CJg	V�F_L�D	FlO¶gvF_C3F_àJàELÊWÄD	F_Þ
^�WNKMC³�ÓWÄOAD�Klßvà=KPO¶g�rÀKlåp^AK_`µ´�^XFlO¶ìpO�R<�·¶¹¸��<��º» �W¼ Q¾½ ¿'À R%FMCEr³� D�KMßvßvKMCðVXg	jlWÊKlCEO¥°Á ¶®¸ ¥°ÁµÂ º» Â ¼ Q�½ Ã"À õí`íKMV@^XsJg+àEFMV¶^XWND	åJLNFMV&D	FlO¶gKM`�FMCcF_àJàJLNWÄD	FS^XWÊKlC�D�KMßvà\KlO�g�rZKMåJ^&K_`WÊCErJg	à\g	CErpg�CP^»^XFlO¶ìpO-�Ä¶2ýPø-H=mysEg+àJVXKUD	g�OXO@K_`M�ECErJWÊCJj?^�sJWÄO&Klàp^�WNßvWÊá�g�r�V�FS^XWÊKvVXg�äPåJWNV�g�O
�EVXO¶^�FMCcWNCp`íKMVXß�FS^�WNKMCÀjlFS^XsJg	VXWNCJj?àJsEFlO¶g¡rpåJVXWÊCEj.æ@sJWÄD�scg	olg	VXã.^�FMO�ìt�2�]WÄO»WNCErpWNoUWNrpå=F_LNLÊã



O¶WNßAåJLÄFS^Xg�r¡sEFkoUWNCJj+rpWÊñ\g�V�g�Cl^�FMßvKMåJCP^XO�K_`©D	FMD�sEgMHlTUåEâEO¶g�äPåJg	CP^�LNãMR_^�sJg&â\g�O¶^�àEFMV¶^XW�^XWÊKlCJWNCJj
VXF_^�WNK?WNOeD�Klß¡àEåp^�g�rcO¶å=D�s�^�sEF_^»^XsJg�O�åJß K_`�F_LNL²^XFMO�ìZß¡WÄOXO¶g�O&WÄO»ßvWNCJWÊßvWNá	g�r©R=åECErpg	Ve^�sEg
D�KMC=Oi^XVXFMWÊCP^¡^�sEF_^�FMLÊL@FMLÊLNKpD	FS^Xg�réD	FlD�sJgÅD�F_CJCJKM^�â=g�LÄF_VXjMg	V�^�s=F_Cë^�sJg�FkoSF_WNLNFMâJLNgZD�FMD�sJglH
mysJWNO�â\g�O¶^@àEF_V�^�WÊ^�WNKMCJWNCJj�VXF_^�WNK"¢£Å Á WÄOyF�O�g�^yK_`�D	FMD�sEg�O�WÊá�g�O-¸]Æ � º*» �W¼ Q�½ ¿'ÇuÃ}À Rpæ@sJg	VXgmÆ �WNO�^XsJg&D	FlD�sJg@F_LNLÊKpD	F_^�g�r+^XKe^�FMO�ì�� � R_KlV�^�K+D�Klßvß¡KlC�VXg	jlWÊKlC ¥°Á Â õaæ]g@D	KMCEO�WNrJg	V�^�s=FS^�^�sEg
WÊCErJg�ôpg�O�ÈnKM`=^XsJg@D�Klß¡ßvKlC�VXg	jlWÊKlCEO�FMD-^XåEF_LNLNã+V�åECA`íVXKMßÉ´ËÊc÷�^XKa´ÌÊh� ø-H)PeO¶WNCJj�^�sEg�O�g
CJK_^�FS^�WNKMC%RPWNCÅ^�sJg�`íKMLNLNKSæ@WÊCJj¡O¶g�D-^XWÊKlC.æ�geWNCP^�VXKUrJåED�ge^�sJg�^iæ�K�ßvg	^�VXWND�O�`íKlV@FMOXO¶g�O�O�WÊCEj+^�sEg
F_àJàJLNWÄD	FS^XWÊKlCÅVXKMâEåEOi^XCJg�OXO�H

Í ÎèÙUÏ�Û-Ðl×JÖ/ÑuÐ�Ð³Ò§ÓÔ5 Õ¶Û/5�×JÝiÙ]Ö×ÖØÑ©×8Ù&Ù@Ú
mysJWNO�O�g�D-^XWÊKlC�àJVXg�O�g	CP^XO&^�sJg�àJV�Klà=KPO¶g�r�F_àJàJVXKlFlD�sZ^�KÅFlO�O�g�OXOy^XsJgAVXKMâJå=Oi^XCJg�OXO&KM`�FMCÀF_àJÞ
àJLÊWÄD	F_^�WNKMCðVXåJCJCJWNCJj�KMCIFZßAåJLÊ^�WÊÞ´àJV�KpD	g�OXO¶KlVnFlO�^�sJg.KMCJg�rpg�O�D	V�WNâ=g�r3WÊC¼TUåJâ=O¶g�D-^�WNKMC¼ûJHÊ÷lH
+{g�D�KlCEO¶WÄrpg�VA^iæ�K3FlO¶à\g�D�^XO�K_`»VXKMâEåEOi^XCJg�OXO���õ¶÷�ø�WÊCP^Xg	VXCEF_L�V�KlâJåEO¶^�CJg�O�O¡rpgY�ECJg�rëFMO�^�sEg
O¶g�CEO¶WÊ^�WNoUW�^iã�KM`�^�sJg¡ö²ûvßvWÄO�O�g�OeK_`�Fv^�FMO�ì�KMC�^�sEg�KM^�sJg�V&^XFlO¶ìpO��Eâ\g	sEFkoUWNKMV�R²õ�ûMø@g	ôU^�g	VXCEFML
V�KlâJåEO¶^�CJg�O�O�rJg��ECJg�r?FMO�^�sJgeokFMV�WÄFS^XWÊKlCEO�WNCErpåED	g�r�WNCv^�sEgeö²û�â\g	s=FkoPWNKMV�âPã¡oSF_VXWÊKlåEO�WNCJàJåp^
rJFS^�F¡O�g�^�O	H

©�;$= Ú�_2F]D�A!_M?8Û'Üo^EÝÔO�n�F�_MD�n�n
ï�CëFcßvg�ß¡KlV�ãðKlV�jPF_CJWNá�F_^�WNKMCðLÊWNìMg.^�sJgZKMCEgÅæ�gÅD	KMCEO�WNrJg	V�R%^XsJgÅWNCP^�g�V�CEFML]oSFMV�WÄFS^XWÊKlCEO+WNC
^XFMO�ìvà=g�V¶`íKlV�ß�FMCED�g»FMV�g�rpåJg»^�K�^�sJge`aFMD�^�^�s=FS^�^XFMO�ì�O¶æ@WÊ^XD�sEWÊCJj�à=KlLÊLNåp^Xg�O�^�sJgnö�÷�D	FMD�sEg�O�H
+ósJg	C8R¿KlCÀF?àJVXKpD�g�O�O�KMV�Å � R¿F�^�FMO�ìt� � WÄOeO�æ�FMàJà\g�r�Klåp^�âUã�F�^�FMO�ìt� Â R2� � � OerEFS^XFÅF_VXgjMV�FMrpåEFMLÊLNã�þEå=O¶sJg�rðKMåp^+KM`/Å � � OAö�÷�âUã¬� Â ßvg�ß¡KlV�ã3FMD�D�g�OXO�g�O�H8mysJg.F_ßvKlåJCP^+K_`@rJFS^�F^�sEF_^Q� � ßvWNjMsP^�O¶^�WNLNL��EC=r?WNC?^�sEgeD	FlD�sJg&KlC?W�^�O�CJg�ôU^]g	ôpg�D�åJ^�WNKMC?KlCoÅ � rpg	à\g	CErEO]KlC?sJKSæLÊKlCJj	� Â æ�FlO+g	ôUg�D�åp^Xg�r¼FMCErIKlCIæ@sJg�^XsJg	V¡K_^XsJg	VA^XFMO�ìpOAæ�g	VXg?g	ôUg�D�åp^Xg�rIWNCI^XsJg.ßvg�FMC
^�WNß¡g�KMC§Å � HUf»WÊjls�^XFlO¶ì?O�æ@WÊ^XD�s?V�FS^Xg�O�F_VXg»LNWÊìlg	LNã�^XKAà\KMLNLÊåJ^�gö�÷�D	FMD�sEg�O�LNg�OXOyFS^yF^�WNßvgMRâJåp^v`íKMV¡ß�F_CUã3^�WNß¡g�O	H�ö%KSæÓ^XFlO¶ìIO�æ@W�^�D�s½V�FS^�g�O�FMV�gÅLÊWNìMg�LÊã3^XK{à\KMLNLÊåJ^�gÅ^�sJg�ö�÷ZD	FlD�sJg
ß¡KlV�g�F_^AF.^XWÊßvglR8âJåp^AV�F_VXg	LNãMH©mysJg�g	ôJFMD-^+FMß¡KlåJCP^+K_`@ö�÷và\KMLNLÊåp^XWÊKlCIrpg	à\g	CErEOKMC3^�sEg
F_àJàJLNWÄD	FS^XWÊKlC8H � KlV�F�àJWÄD-^XåJVXg�Þ´WÊCpÞ´àJWÄD-^XåJV�g�oUWNrJg	Knrpg�D	KUrJg	V�KMåJV�g	ôUà\g	VXWNß¡g�CP^XO�WNCErpWÄD	FS^Xg�^�sEF_^
æ@sJg	Cv^XsJg»FkoMg�VXFMjMg]^XFlO¶ìvO¶æ@WÊ^XD�sEWÊCJjV�FS^Xg&F_LNßvKlO¶^�rpKMåJâELÊg�O»õÂ`íVXKMß9ûC��,ó^XWÊßvg�O�ÞSO�g�D	KMCEr�^XK
�E÷�,�^XWÊßvg�O¾Þ_O¶g�D�KMC=rEø@^XsJgvCUåJßAâ\g	VKM`]FMD�D�g�OXO�g�O»^�KZ^�sJg�ö�û.D�FMD�sJg�WÊCED	V�g�FMO�g�æ@WÊ^�s6(Mý��.H
P&CErpg�VA^XsJg�O�gÅD	KMCErJW�^XWÊKlCEO	R²W�`�FcD�g�V¶^�F_WNCIK_ñ\Þ´D�sJWNà¼âEFMCErpæ@WÄrU^�s½sEFMOA^�Kcâ\gZjMåEFMVXFMCl^Xg	g�r©R
^�sJgVXKMâJå=Oi^XCJg�OXOyK_`²^�sJg+O�ãpOi^Xg	ß9^XKv^XFMO�ì.O�æ@W�^�D�sJWNCJjvVXF_^�gnsEFMO�^XKvâ=gWNCUoMg�O¶^�WNjlF_^�g�r©H

� KMVAWÊCP^�g�V�C=F_L�VXKMâJåEO¶^�CEg�OXO+F_CEFMLÊãpO�WNOnæ�g�àJVXKMà\KlO�gv^�K�åEO�g�^XsJg?ö²û�O�g	CEO�WÊ^�WNoPWÊ^iã{`íåJCED-Þ
^�WNKMC8HUï�C.KlVXrJg	V]^�Kvrpg��ECEgeWÊ^�RULNg�^@åEOyFMOXO¶åEß¡g»^�sEF_^]^XsJgF_àJàELÊWÄD	F_^�WNKMC?WÄOyD�KMßvà\KlO�g�r�Klåp^yK_`
´ ^XFlO¶ìpO�RE�ß¶à¸�� � º*» �W¼ Q�½ ¿@À FMCEr�^XsEFS^a�Uá Á ¶à¸Câ�ã/ä�å)º*» å ¼ Q�½ æ<À WNO»^�sJg¡O¶g	^�KM`�WÊCUolg�O¶^�WÊÞjlFS^Xg�r.^XFlO¶ì?O�æ@W�^�D�sJWNCJjvVXF_^�g�O�HJmysJgnCUåJßAâ\g	V@KM`�ö�ûAßvWÄO�O�g�OyKM`%^�FMO�ìI� � rJg	à\g	CErJO&KMC§� � � O
F_LNLÊKpD	F_^�g�r3D�FMD�sJg�O�WÊá�goÆ � R²F_C=r{KlC3^�sJg�^�FMO�ì{O�æ@W�^�D�sJWNCJj�VXF_^�goâ�ã/ä]åMH�+{g.rJg	CJKM^�gv^�sEg�O�g
� � � O�ßvWNOXO¶g�O�æ@WÊ^�sHç§��â!â � õ$Æ ��è â�ã/ä�å�ø-HPmysJg»ö²ûnO�g	C=O¶WÊ^�WNoUW�^iã¡D�KMVXVXg�O�à=KlCErpWNCJj�^�K+F�^XFlO¶ì"� � WNO
rpg��ECEg�r.FlO�â\g	WNCJjA^�sJg�ß�FSôpWÊß�åJßêrpWÊñ\g�V�g�CED�geWÊC.^�sJg�CUåJßAâ\g	V�K_`%ö�ûßvWÄO�O�g�O�F_ßvKMCEj+^�sEg
WÊCUoMg�Oi^XWÊjPFS^Xg�r�^�FMO�ì�O�æ@WÊ^XD�sJWNCJjZVXF_^�g�O�R\æ@sJg	C3F.jlWÊolg	CÀö�û?D	FlD�sJgvO¶WNá	g}Æ���WNOnF_LNLNKUD�FS^Xg�r�^XK
�2�¶Hpm%K¡jMWNoMg�F_C.WÄrpg�FAF_â\KMåJ^]^XsJgnWÊßvàEFlD-^yK_`8^XsJWNO�oSF_VXWÄFS^�WNKMC.KMC�^XsJgF_àJàJLNWÄD	FS^XWÊKlC?à\g	V�`íKMV�Þ
ßvFMCED�glREæ�g+rpg��=CJg+^XsJg^XFlO¶ìZO¶g�CEO�W�^XWÊoUWÊ^iãÅVXg	LÄFS^XWÊolgn^�K�^XsJg+CUåJßAâ\g	VeK_`�ßvWNOXO�g�O@Klâp^XFMWÊCJg�r
æ@sJg	CZ^�sEgn^XFMO�ìpO@O¶æ@WÊ^XD�s�FS^»F¡VXg�`íg�V�g�CED�g�VXF_^�glR�âYã-ä��
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÷�ýlý��oð õi÷kø

� KMV�F�V�g�LÊg�oSF_CP^+g�O¶^�WNß�FS^�WNKMC%R8^�sEg?V�g	`íg	VXg	CED	g�^XFlO¶ì3O¶æ@WÊ^XD�sEWÊCJjÀVXF_^�goâ�ã/äcO�sJKMåJLÄrðâ\g
^�sJgnßvKlO¶^@àJV�KlâEF_âELÊglRlVXg�FML\LNWÊ`íge^�FMO�ì.O�æ@W�^�D�sJWÊCEj�V�FS^XgMHUï´`%^XsJWNOyoSFMLÊåJgnWÄO�CJK_^@ìUCJKSæ KlV�WÊ^@WNO
okFMV�WÄF_âELÊglRU^�sJgArJg�O�WÊjlCJg	V@ßvWNjMsP^»D�sJKUKlO�g�^�K�VXg	LÄFS^�g�^XKv^�sJg+FMàJàJLNWND�FS^�WNKMC�ßvWÄO�O�g�OyKlâp^XFMWÊCJg�r
`íKMV@KMCEg�KM`²^XsJg£â�ã/ä�ålRpKMVy^XK?F_C�FkoMg�VXFMjMg»KSolg	V]^�sJg�ß�H
ï�Cv^�sJg»OXF_ßvg@æyFkã�FlO�^�sJg»^XFlO¶ì2� O�O¶g�CEO�W�^XWÊoUWÊ^iãMR_æ�g»rpgY�ECJg@^XsJg»F_àEàJLÊWÄD	F_^�WNKMC�� O�O�g	C=O¶WÊ^�WNoPÞ

W�^iãtâ�é]êuâ � FlOyâ=g�WÊCJj¡^XsJgV�g�LNF_^�WNoMgnß�FSôpWNßAåJß rJW�ñ¿g	VXg	CED	gnWÊC�KSoMg�VXFMLÊL¿CUåJß�â=g�V@K_`�ß¡WÄOXO¶g�O
KSoMg	Vy^XsJgAWNCUoMg�Oi^XWÊjPFS^�g�rÅ^XFMO�ì�O¶æ@WÊ^XD�sJWNCJj?V�FS^Xg�O�RJæ@sJg�CcF?D�g�V¶^�F_WNCcö²ûvàEFMV¶^XW�^XWÊKlCJWNCJj�VXF_^�WNK
WNO&FMàJàJLNWÊg�r<�

â]é]êuâ��6¶ ßvF_ôñ!ò�ó*ñ ¸!â]é]êuâ]�iõ`ÆY��ø�ºð õÁûlø

mysJg�O�ß�F_LNLÊg�V/â�é]êuâ]�3^�sEgeßvKMVXg�V�KlâJåEO¶^�WÄO]^�sJgF_àEàJLÊWÄD	F_^�WNKMC8HUïirpg�F_LNLÊãlRUæ]g�æ]KlåJLÄr?LNWÊìlg
^�KðjMg	^Iâ]é]êuâ]�à¶ ýJR�âJåJ^�^�sJWÄO�D	FMCJCJK_^vâ\gcFMD�sJWNg	olg�rI`íKlV¡^�sJgcD�FMO�gÅæ@sJg�CëKlCJLNã½ö²ûÀWNO
àEF_V�^�WÊ^�WNKMCJg�r©HEmysJgAàJLNF_^¶`íKlV�ßÿæ]gn^�F_VXjMg�^@sEFlO&F_LÄO�K?FvLÊg�oMg	L%K_`�ö�÷+D	FlD�sJg�Oyæ@sEWND�scFMV�gnCJKM^
D�KMC=O¶WÄrpg	VXg�rÅO¶åEâphig�D�^@^�KvWÊCP^Xg	V�ÞÁ^�FMO�ì�WÊCP^�g�V¶`íg�V�g�CED�glHUï�CÅVXg�FMLÊWÊ^iã�^�sEWNOyWÄOyCJK_^y^XsJg+D	FlO¶glRPâEåp^�R
rpåJgc^XKI^iãUàJWÄD	F_L�O¶ß�FMLÊL�O¶WNá	g�O	R�ö�÷cWÄO?åJC=O¶åJWÊ^�g�rè`íKMVZOi^�FS^XWND�à=F_V�^�WÊ^�WNKMCJWNCJjEH]ï�C FIß�åJL�^XW�Þ
àJV�KpD	g�OXO¶KlV�O¶ãpO¶^�g	ß�RPW�`8ö�÷&WNO�O¶^XFS^XWND�F_LNLÊã�àEF_V�^�WÊ^�WNKMCEg�r¡^�sEgeF_àEàJLÊWÄD	F_^�WNKMC�� O�^�FMO�ìpO�O¶sEKMåJLÄr�â\g
Oi^�FS^�WÄD	FMLÊLNã�FMOXO¶WNjMCJg�rÅ^�K.àEV�KpD�g�O�O�KMV�OõíWÊ^eß�FMìMg�O»CJK.O�g	CEO�g^XKÅF_LNLNKUD�FS^XgAD	FlD�sJgn`íKMV�F�^XFlO¶ì
KMC�F�àEV�KpD�g�O�O�KMV�æ@sJg�V�g�^�s=FS^y^XFlO¶ì?ßvWNjMsP^@CJg	olg	VyVXåJC=ø-H=mysJWNOyWÄOyCJKM^@F¡àJVXg�`íg�V�VXg�r.KMàp^XWÊKlC
â=g�D	F_å=O¶g@WÊ^�V�g�Oi^XV�WÄD-^�O�^�sJg»V�åJCJÞÁ^XWÊßvg@àJVXKpD�g�OXO�KMV�OY��LÊKPFMr�âEF_LÄF_C=D�WNCJjKMàp^XWÊKlCEO�H � KMV�g	ôJF_ßvàJLNg
WÊC?FoUWÄrpg	K+rJg�D�Kprpg�V�æ@sJg�V�g&FMLÊLE^XFlO¶ìpO�D	KMCED	åJV�`íKMV�àJV�KpD	g�OXO¶WNCJjn`íV�F_ßvg�O�F_^]FD�g�V¶^�F_WNC�VXF_^�glR
V�g�Oi^XV�WÄD-^XWÊCJjÅV�åECpÞÁ^XWÊßvgvLNKlFMrcâEF_LÄF_CED	WÊCEjZD�F_C{rJWÊßvWNCJWNO�sc^XsJgvà=g�V¶`íKlV�ß�FMCED�glH¿q�oMg�CcWÊC{^�sEg
D	FMO�g�^�sEF_^&ö�÷nWNO»rpãUCEF_ßvWÄD	F_LNLNã�àEF_V�^�WÊ^�WNKMCJg�r©RU^�sEg+F_àJàJLNWÄD	FS^XWÊKlC�� O@O¶g�CEO¶WÊ^�WNoUW�^iã§â�é]êuâ]�¼O¶^�WNLÊL
D	F_CECJK_^@â\gá	g	VXKvâ=g�D	FMåEO¶g�^XsJgoSF_VXWNF_^�WNKMC.ß�Fkã?KpD�D�åJV&rpåEgn^�KvV�g�àEF_V�^�WÊ^�WNKMCEWÊCJj=H

©�;Z: ômõ<F�D�AC_�?�Û@Üh^�ÝÔOMnYF]_�D�n]n
mysJWNO@O�åJâEO�g�D�^�WNKMCZàJVXg�O�g	CP^XOyF¡ßvg�^�sEKUr.^�K�rpg	^�g�V�ßvWNCJgn^�sJgnà\g	V�`íKMVXß�F_CED	g�rpg�oUWNF_^�WNKMCEO�`íKlV
^�sJg�D	FlO¶gZæ@sJg�C½^XsJg�F_àJàJLNWÄD	FS^XWÊKlC½àJVXKpD�g�O�O�g�O¡F_CJKM^�sJg�VvWÊCJàEåp^.rJFS^�F{O�g�^¡^�s=F_Cë^�sJg�KMCEg
åp^�WNLÊWNá	g�r�^XKZrpg	^�g�V�ßvWNCJgA^XsJgvOi^�FS^�WÄD¡D	FMD�sEg+àEF_V�^�WÊ^�WNKMCEWÊCJjÅVXF_^�WNKEH � WÊV�Oi^næ�gAWNLÊLNåEO¶^�V�FS^�g�^�sEg
F_CEFMLÊãpO�WNO.K_`g�ôU^�g�V�C=F_L�V�KlâJåEO¶^�CJg�O�O�âUãèåEO�WÊCEj½F½O�ß�F_LNL»g�ôJFMß¡àELÊglR�FMCEr FS`Â^Xg	V.^�sEF_^Åæ�g
àJV�g�O¶g�CP^�^XsJgjMg�CJg	V�F_L\`íKlV�ß�åJLNF_^�WNKMCZK_`²^�sJWÄO&F_C=F_LNãUO�WÄO	H
ö8g�^?å=O?FMOXO¶åEß¡gZ^XsEFS^?^XsJg�WNCPolg�O¶^�WNjlF_^�g�réF_àEàJLÊWÄD	F_^�WNKMCèsEFlO¡^�sJVXg	g�^�FMO�ìUO�õ$´ö¶÷�Pø

F_CErë^iæ�KIV�g�LÊg�okFMCP^.O¶g	^XO�KM`nWNCJàJåJ^ÅrJFS^�F6�cê Q F_CEr«�cê b F_VXgcD�KlCEO�WNrpg�V�g�r½WNCè^�sEgÀD	FlD�sJgàEF_V�^�WÊ^�WNKMCJWNCJjvàJVXKpD�g�OXO�HUö%g�^&åEO»FMOXO¶åJßvg�^�s=FS^@æ@sJg	CZ^XsJg+F_àJàELÊWÄD	F_^�WNKMCZåEO¶g�O'�cê Q õN�cê b øyFlOWÊCJàEåp^¡rJF_^XF�WÊ^XOAâ=g�Oi^¡à=g�V¶`íKlV�ß�F_C=D�g�WÄO+FMD�sJWNg	olg�r3WÊ`@^XFMO�ìpOsEFkolg?FMOàEFMV¶^XW�^XWÊKlCJWNCJj�VXF_^�WNK
¢£Å Á Q ¶ø¸!Æ�QQ è Æ�Qb è Æ�Qù ºðõ`¢"Å Á b ¶ø¸]Æ	bQ è Æ	bb è Æ	bù ºkø�R�FlO�rJg	àJWÄD-^Xg�r¼WNC � WNjEH 1pHÔ¢£Å Á Q FMCEr¢£Å Á b FMV�g¡D	F_LÄD�åELNF_^�g�rÀO¶åED�sc^�sEF_^�^XsJgvF_àJàJLNWÄD	FS^XWÊKlC�� Oeö�û�ßvWNOXO�g�OeWNO�ßvWÊCEWÊß�åJß�R\åECErpg	V^�sJg.D	KMCEO¶^�V�F_WNCP^^�sEF_^+^�sEgÅF_LNLNKUD�FS^Xg�rðD	FlD�sJg�WNO�O¶ß�FMLÊLNg	Vn^XsEFS^�^�sJg.FkoSFMWÊLÄF_âJLNg?D	FlD�sJgcõi÷��
åJCJWÊ^XO@WNC�KMåJV&D�FMO�g�ø-H
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ï´^�D�F_Cëâ=g�KlâEO¶g�V�olg�rð^XsEFS^v^XsJg�â=g�Oi^?àEFMV¶^XW�^XWÊKlCJWNCJj{V�FS^XWÊK6¢£Å Á Q F_CErû¢£Å Á b F_VXgrpW�ñ¿g	VXg	CP^�H�+ósEg	C.å=O¶WNCJjvOi^�FS^�WÄD�D	FMD�sEg»àEFMV¶^XW�^XWÊKlCJWÊCEj+^�sEg�FMàJàJLNWND�FS^�WNKMC.ßvFkãvåEO�g]hiåEOi^yKMCEg
O¶WNCJjMLNg¡àEF_V�^�WÊ^�WNKMCJWNCJjZVXF_^�WNKER2¢£Å Á ¶ü¸]Æ Q è Æ b è Æ ù ºlH©mysJWÄOnVXF_^�WNKÅD	FMCÀâ\gH¢£Å Á Q R�¢£Å Á b RKMV?F_CUã½D	KMßvàJVXKMßvWÄO¶g�â\g�^iæ�g	g	Cé^XsJKlO�g�^iæ]K=H � KlV?WÊC=Oi^�F_CED	g�FMCUã½àEFMV¶^XW�^XWÊKlCëæ@WÊ^�sËÆ Q³ýù ßvWNC%õ`Æ�QQ è Æ	bQ ø è ß�FSô8õ`Æ�QQ è Æ�bQ ø´ú´R�Æ b°ý ù ßvWÊC²õ`Æ�Qb è Æ�bb ø è ß�FSô©õ`Æ�Qb è Æ�bb ø´ú´RPFMCErHÆ ù ¶þÆ�Qù ¶þÆ�b ù D�F_C�â\gåp^�WNLÊWNá	g�r©H
ï´`iR=`íKlVeg	ôJF_ßvàJLNgMR2¢£Å Á Q WÄO»CEK_^nåEO¶g�rcFMO»^�sEg�àEFMV¶^XW�^XWÊKlCJWNCJj.V�FS^XWÊK=REWNC{D	FlO¶gA^�sJgvF_àJÞàJLÊWÄD	F_^�WNKMCcWÄOeàJV�KpD	g�OXO¶WNCJjH�cê Q FlO»WNCJàJåp^nrJFS^�FJR\W�^�O»à\g	V�`íKMVXß�F_CED	g+WÄOerpg�oUWNF_^�WNCJj?`íVXKMß(^�sEgâ=g�Oi^�FMD�sJWNg	oSFMâJLÊgÅKMCJglH�ï�C¼^�sEWNOvD	FlO¶gÅW�^vWÄO�KM`»WNCl^Xg	VXg�O¶^A^XK{g�Oi^XWÊß�FS^XgZFMC½åJàEà=g�V¡â\KMåECEr

K_`�^�sJgcà\K_^Xg	CP^�WÄF_Leà=g�V¶`íKlV�ß�FMCED�g�rpg�jMV�FMrJF_^�WNKMC8H � KMV�^XsJWNO.àJåJVXà=KPO¶glR�æ�gcD	F_LÄD�åELNF_^�g�^�sEg
æ]KlVXO¶^àEF_V�^�WÊ^�WNKMCJWNCJj�V�FS^�WNKER ¢"Å Á Q ¶²¸ Æ QQ è Æ Qb è Æ Qù ºPR©æ@W�^Xs Æ QQ è Æ Qb R²F_CEr Æ Qù ø�â=KlåJCErpg�r{âUã¢£Å Á Q F_C=rH¢£Å Á b H ¢£Å Á Q WNO�rpg	^�g	VXßvWÊCEg�rvåp^XWÊLNWÊá�WÊCEj+^�sEgeOXF_ßvg@KMàp^XWÊßvWNá�F_^�WNKMC�ßvg�^XsJKprFMO�`íKlV¬¢£Å Á Q ReâJåp^Àæ@WÊ^�s ^XsJg½D	KMCEO¶^�V�F_WNCP^XO�^XsEFS^ Æ QQ ý ù ß¡WNC²õ$Æ�QQ è Æ�bQ ø è ß�FSô8õ$Æ�QQ è Æ�bQ ø�ú�RÆ Qb ý ù ßvWNC%õ`Æ Qb è Æ bb ø è ß�FSô8õ`Æ Qb è Æ bb ø´ú´R%FMCEr Æ Qù ¶àÆ Qù ¶·Æ bù H�0�g�D�F_åEO�gvæ]gvæyF_CP^n^�K�g�O¶^�WNß�FS^Xg^�sJg@æ�KMV�Oi^�à\g	V�`íKMVXßvFMCED�glR�^�sJg@CUåJß�â=g�V�K_`=ßvWÄO�O�g�O�WÄO�ß�FSôpWNßvWÊá�g�r�WÊCEO¶^�g�FMr�K_`\ß¡WNCJWNßvWÊá�g�r©H
ö8g�^�åEO�FMOXO¶åJßvg�^�s=FS^�R_`íKMV�g�ôJFMß¡àELÊglRk`íKMV�WNCJàJåp^]rEFS^XF��cê Q ^�sJg&FMàJàJLNWND�FS^XWÊKlC�ßvWNCJWÊß�åJßCPåEßAâ\g	V@K_`�ßvWNOXO�g�OyWÄO@rpg	CJKM^�g�rÅâUãh� Q F_CErÅW�^&WÄO@jlWÊolg	CZâPã?^�sJgn`íKlLÊLNKSæ@WÊCEj��

� Q ¶Ëç§��â!â Q õ$Æ QQ è �cê Q øuÊ³çh�kâ!â b õ`Æ Qb è �cê Q øuÊÿç§�kâ!â ù õ`Æ Qù è �cê Q ø�ð õ`�Pø
æ@sJg	VXgaçh�kâ!â Q¾½ bY½ ù F_VXgn^�sEg+CUåJßAâ\g	VeK_`�ß¡WÄOXO¶g�O&g�ôpà\g	VXWÊg�CED�g�rZâPã.^�sJg+^�sJVXg	g^�FMO�ìpO@K_`�^�sEgF_àJàJLNWÄD	FS^XWÊKlC8R�æ@sJg	C�àJV�KpD	g�OXO¶WNCJj»rJF_^XFm�cê Q HSmysPå=O%`íKlV²WNCJàJåJ^Ô�cê Q F_CEr�F_CUãnokFMLÊWÄràEFMV¶^XW�^XWÊKlC¢£Å Á ^XsJgLNFMV�jlg�O¶^@CPåEßAâ\g	V@K_`�ßvWNOXO¶g�O@WÄOyjMWNoMg	CZâUã�^�sEgn`íKMLNLÊKSæ@WNCJj��

� Q ¶Ëç§��â!â Q õ Æ QQ è �cê Q øuÊ³çh�kâ!â b õ Æ Qb è �cê Q øuÊÿç§�kâ!â ù õ Æ Qù è �cê Q ø�ð õN�Uø
mysJg�OXF_ßvg+^iãUà\g�KM`�WNCPolg�O¶^�WNjlF_^�WNKMCcD	FMCcâ\g¡rpKlCJg�`íKMV���ê b F_LÄO¶KZF_CEr�^�sJg¡oSF_LNåJg�O Ã��Ã �F_CEr Ã��Ã � V�g	þEg�D�^�^XsJgVXKMâJåEO¶^�CEg�OXOyK_`%^XsJg+O�ãUO¶^�g�ß9^�K�WNCJàJåJ^»rJFS^�FJHï�CÀßvg�rpWÄF�F_àJàELÊWÄD	F_^�WNKMCEO�RE^XWÊßvg?rpg�FMrpLNWNCJg�OnF_VXgAWNßvà=KPO¶g�rc`íKlVnàJV�KpD	g�OXO¶WNCJjÅFÅCUåJßAâ\g	V

K_`�rJFS^�F�åECJW�^�O	RJ`íKMV@g�ôJFMß¡àELÊgF¡oUWNrpg�K�rpg�D	KUrJg	V@ßvWÊjlsP^&sEFkoMge^�K?rpg�D�Kprpg+û*1A`íV�F_ßvg�OyWNC�F
O¶g�D�KMC=r©HPmysEg	VXg�`íKMVXgMRMW�^yWNO�F_LÄO�K+WÊCP^Xg	VXg�O¶^�WNCJj^�K�g	oSF_LNåEF_^�g&^XsJg»oSFMV�WÄFS^XWÊKlCEO�WNC.ö²ûâ=g�sEFkoUWÊKlV
D	F_å=O¶g�rÅâUãZrpW�ñ¿g	VXg	CP^erEFS^XFvåECJW�^�O&â\g	LNKMCJjlWÊCEjv^�K�^XsJgAOXF_ßvgWÊCEàJåp^eO¶^�VXg�FMßZH=mysJWNO&ß¡g�F_CEO
^�sEF_^�RJ`íKlV»WNCEO¶^XF_C=D�gMR=WÊCEàJåp^�rEFS^XF �cê Q ß�FkãÅâ=gA^�sJga�=VXO¶^&`íV�F_ßvg+K_`�FvoUWÄrpg	K.O¶^�VXg�FMßÿFMCEr



��ê b ßvFkã¡â\g&^�sEg»CJg	ôP^]`íVXFMßvg&K_`©^XsJgeOXF_ßvg&oUWÄrpg	KAO¶^�VXg�FMß�HPTUåED�s?FAOi^�F_âJWNLÊWÊ^iãvg	oSF_LNåEF_^�WNKMCWNO�åEO¶g	`íåJLEâ\g�D�F_åEO�g&WÊ^�jMWNoMg�O�Fâ\KMåJC=rvK_`¿^�sJg�rpãUCEF_ßvWÄD@â\g	sEFkoUWNKMV�WNCEO¶WÄrpg@^XsJgeOXF_ßvg@WNCJàJåp^
Oi^XV�g�F_ß�H

� KMVFZjMg�CJg	V�F_L�F_àEàJLÊWÄD	F_^�WNKMC3sEFkoUWÊCEj§´ ^XFlO¶ìpO�� ¶ ¸�� � º» �W¼ Q¾½ ¿'À F_CEr6� D	KMßvßvKMCV�g�jMWNKMCEO ¥°Á ¶²¸ ¥°Á Â º Â ¼ Q¾½ Ã R8LNg�^���´ ¶²¸]�cê��$º» � ¼ Q�½ �8À â=gv^XsJg?O¶g	^K_`]VXg	LNg	oSFMCl^WNCJàJåp^rJFS^�FAO�g�^XO�Hpm%K�g�ôpàJVXg�OXO�^XsJgnF_LNLÊKpD	F_^�g�r?D	FlD�sJgeO�WÊá�gmÆSRUæ�g»åEO�ge^�sJgnO�FMßvg»WNCErpg�ôI��^XK�VXg�`íg�V
^�K^�FMO�ìUO�FMO�æ�g	LNLEFMO�^�KAD	KMßvßvKMCvV�g�jMWNKMCEO�H � KMV�^XsJg»OXF_ìMg@KM`¿O�WNß¡àELÊWÄD�WÊ^iã�æ�g»D�F_C�D�KlCEO¶WÄrpg�V
^�sEF_^+^�sJg �=VXO¶^"´�oSF_LNåJg�OKM`'Æ � D�KlV�VXg�O�à=KlCErÀ^�K�^�sEg.F_àJàELÊWÄD	F_^�WNKMC{^XFMO�ìpO+F_C=rÀ^XsJg?CJg	ôU^
� õÂ`íVXKMßø´¹Ê2÷¡^XKt´ ÊÌ� ø�D�KlV�VXg�O�à\KMCErc^�KZ^�sJg?FMàJàJLNWND�FS^XWÊKlC3D	KMßvßvKMC3V�g�jMWNKMCEO�H©B
^XFMO�ìÿ�<�k� O¡KMV�F{D	KMßvßvKMC¼VXg	jlWÊKlC ¥°Á/Â � O¡CUåJß�â=g�V¡KM`»ßvWNOXO�g�O}çh�kâ!â]�¶õ$Æ�� è �cê � ø�rJg	à\g	CErJO
KMC�^�FMO�ì�� O�F_LNLÊKpD	F_^�g�r�ö²û?O�WNá	g"ÆY�]FMCErcKlC�^�sJg�WÊCEàJåp^+rJFS^�FI�cê � H2+ósJg	CÀ^�sJgvF_àJàELÊWÄD	F_^�WNKMC
àJV�KpD	g�OXO¶g�O�^XsJg+WNCJàJåp^»rEFS^XF �cê � RJWÊ^XO@CUåJß�â=g�V&K_`�ßvWNOXO�g�O�RpWNO&rJg	CJKM^�g�rZæ@WÊ^�s	� � F_CErZWÊ^&WNO
jMWNoMg	CZâUã�^�sEgn`íKMLNLÊKSæ@WNCJj��

� � ¶ ¿	
�W¼ Q

ç§��â!â]�¶õ$Æ � � è �cê � ø�ð õ$1lø
� KMVng�oMg	VXã�WNCJàJåp^�rEFS^XF§�cê � ý ��´ ^�sJg�â\g�O¶^+àEF_V�^�WÊ^�WNKMCEWÊCJj�V�FS^XWÊKt¢£Å Á � WÄO�^�sEg?O¶g	^

K_`¿^XFlO¶ìpO��lF_LNLNKUD�FS^Xg�r�D	FlD�sJg&O�WÊá�g�Oµ¸!Æ � Q è Æ � b è ðRðWð è Æ � ¿ ºlHPB»O�àEV�g�oPWNKMå=O¶LNãAßvg	CP^XWÊKlCJg�r©RPWÊ^�WNO]à\KlO¶ÞO¶WNâJLNg�^XsEFS^n^XsJgvâ=g�Oi^+àEFMV¶^XW�^XWÊKlCJWNCJjÅV�FS^XWÊKt¢£Å Á �]rJW�ñ¿g	V+FMß¡KlCJjZg�FMD�s{K_^XsJg	V�H©mysJg}�ECEF_L
àEF_V�^�WÊ^�WNKMCJWNCJjÅVXF_^�WNKERE¢"Å Á ¶à¸!Æ Q è Æ b è ðRðWð è Æ ¿ º¡D�F_Ccâ\g"¢"Å Á Q R�¢"Å Á b R�HÊHNH²R<¢"Å Á � KlVF_CUã.D�KlßvàJV�KlßvWNO�g�FMßvKMCJj¡^�sEg	ß�Rp^�s=FS^&VXg�O�à=g�D-^XO�^XsJgn`íKMLNLNKSæ@WÊCJjvD�KlCErpWÊ^�WNKMC��

Æ � ý�
 ßvWNC� ¿ ¸]Æ � � º è ß�FSô� ¿ ¸]Æ � � º�'ð õ`(Pø
ï�C�KlVXrJg	V¿^�K»g�O¶^�WNßvF_^�g�FMCåJàJà\g	V8â\KMåJC=rnK_`U^�sJg�à=KM^�g	CP^XWNFML_à=g�V¶`íKlV�ß�FMCED�g�rpg�jMV�FMrJF_^�WNKMC

WÊCé^�sEgÀD	FlO¶g�K_`°�cê � æ�gcD	FMLND	åJLÄFS^�g�^XsJg�æ�KMV�Oi^�àEFMV¶^XW�^XWÊKlCJWÊCEj3V�FS^XWÊKð^XsEFS^?VXg�O�à\g�D-^�Ov^�sEg
àJV�g�oUWÊKlåEO�D	KMCErJW�^XWÊKlC8H�+3g�rpg	CEK_^�g.^�sJWÄO¡VXF_^�WNK{FlOAâ\g	WNCJj ¢£Å Á � ¶ õ Æ � Q è Æ � b è ðRðWð è Æ � ¿ ø-H�m²Krpg�^Xg	VXß¡WNCJg ¢£Å Á � æ�gÅå=O¶gÅ^�sJg�OXF_ßvgZD�F_LÄD�åJLÄFS^XWÊKlC¼ßvg�^XsJKprëFlO+`íKlV ¢"Å Á � R�æ@WÊ^�së^�sEg
D�KMC=Oi^XVXFMWÊCP^XO]^XsEFS^ Æ � � ý�
 ßvWÊC� ¿ ¸]Æ � � º è ß�F_ô� ¿ ¸!Æ � � º��F_CEr.WÊC=Oi^Xg�FMrÅK_`�ßvWÊCJWNßvWÊá�WÊCEjv^�sJgnCUåJßAâ\g	V
K_`pßvWNOXO¶g�O	R	æ]g�ß�F_ôUWNßvWÊá�g�WÊ^]õíæ�g�F_VXg�LNKPKlìUWÊCJjy`íKlV©^�sEg�æ�KMV�Oi^8â\g	sEFkoUWNKMV-ø-H	mysEg�F_àJàELÊWÄD	F_^�WNKMC
LNFMV�jlg�O¶^&CPåEßAâ\g	V»KM`�ö²ûvßvWÄO�O�g�O@åECErpg	V»^�sJg�àJVXg	oUWÊKlåEO&D	KMCErpWÊ^�WNKMC=O&WÄO»rpg�CJK_^Xg�r�æ@WÊ^�s ����R
F_CErÅW�^&WÄO@jlWÊolg	CZâPã?^�sJgn`íKlLÊLNKSæ@WÊCEj�`íKlV�ß�åJLÄF8�
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ç§��â!â � õ Æ � � è �cê��íø�ð õ� Mø
+{g�rpg��ECEg�^�sJg�F_àJàELÊWÄD	F_^�WNKMC�� O%O¶^XFMâJWÊLNWÊ^iã°â������ � ^�Km�cê � FlO8â\g	WNCJj&^XsJg�VXg	LÄFS^XWÊolg�oSF_VXWNF_^�WNKMC

â=g	^iæ]g�g	C	� � FMCEr � � �
â��������<¶ � �

� � ï ÷�ýMý��Ið õ`�Pø
mysJgeKSolg	V�F_LNL=FMàJàJLNWND�FS^�WNKMCZOi^�F_âJWNLNW�^iã�WÄOyrpg��ECEg�r.FlO]^�sJgnæ�KMV�Oi^yOi^�F_âJWNLÊWÊ^iã�KSoMg�V�^XsJgO¶g	^

K_`�WÊCJàEåp^»rJFS^�F��´ÿ�
â��������6¶èßvWNC� ¿ ¸!â������ � ºð õaüPø



ï´`\^XsJg»O¶^XFMâJWÊLNWÊ^iã�WÄO�D�LNKlO�g@^XK�÷�ýMý��2^XsJg»F_àEàJLÊWÄD	F_^�WNKMCvâ\g	sEFkolg�O�jlKPKpr�`íKMV�F_LNLJWÊ^XO�VXg	àEV�g	Þ
O¶g�Cl^�FS^XWÊolg»WNCJàJåp^@rJFS^�FJRpO�KAWÊ^�WÄO�g�ôU^�g�V�CEFMLÊLNã¡V�KlâJåEO¶^�HUï´`8^�sEg�rpWÊñ¿g	VXg	CED	geâ\g�^iæ�g	g�C � � FMCEr
� � F_VXg»LÄF_VXjMglR_^XsJgOi^�FS^�WÄD»D�FMD�sJgeàEF_V�^�WÊ^�WNKMCEWÊCJj¡WÄO�CJKM^�VXKMâEåEOi^�^�K�WÊCEàJåp^&rJFS^�F+oSF_VXWÄFS^�WNKMC=O
F_CEr{`íKMVAâ=g	^¶^�g�VAà\g	V�`íKMVXß�F_CED	g?F�rpãUCEF_ßvWÄDvV�g�àEF_V�^�WÊ^�WNKMCJWNCJj�O�sJKMåJLÄr3â=gÅD�KMC=O¶WÄrpg	VXg�r8H8ï�C
^�sJgeCJg�ôU^�O�åJâEO�g�D�^�WNKMC?æ�g»âEV�WNg�þEãvrpWÄO�D	åEOXO]FCUåJß�â=g�V]KM`%rpãUCEF_ßvWÄD&D	FlD�sJg&VXg	àEFMV¶^XW�^XWÊKlCJWNCJj
KMàp^XWÊKlCEO	H

©�;%© Üh^�ÝÔO�n�F�_MD�n�nH["^E_Mn]L`sMDAC?.F]L`^�_�n��c^�A��oq�_M?8¯³L$Jt["?8J!KMD¬ÜoD��Ô?.A!F�L`F�L`^�_ML`_MB
B&C?jlKPKprvKSolg	VXoPWNg	æëK_`%rpãUCEFMßvWND&D�FMD�sJg@VXg	à=F_V�^�WÊ^�WNKMCJWNCJjAOXD�sJg	ßvg�O�WNO]jMWNoMg�CvWÊCÀùÊ÷M÷	ú�HUTUWNß�Þ
WÊLÄF_V]^�K�^�sJgO¶^XF_^�WÄD»àEFMV¶^XW�^XWÊKlCJWNCJj�D�FMO�gMRP^�sJg�V�g�F_VXgeß�FMWÊCJLNãv^iæ�K+^iãUà=g�O�K_`²rpãUCEFMßvWND�D	FlD�sJg
V�g�àEF_V�^�WÊ^�WNKMCJWNCJj=H%mysJgI�=VXO¶^AWÄO+^XsJg.FMOXO�KUD	WNF_^�WNoUW�^iã{âEFMO�g�rðVXg	àEFMV¶^XW�^XWÊKlCJWNCJjEH�mysJg?CUåJßAâ\g	V
K_`+D	FlD�sJg�æ�FkãpO�õÁD	FMD�sEg�KMVXjlF_CEWÊá�FS^�WNKMC\øALNWNß¡WÊ^XO?^�sJg{jMV�F_CUåJLÄF_VXW�^iãIKM`n^�sJWÄO?àEFMV¶^XW�^XWÊKlCJWNCJj
^iãPà\gMH��@g	à=F_V�^�WÊ^�WNKMCJWNCJjWÄO�D�sJg�F_àvâ=g�D	FMåEO¶g&rEFS^XFAD�KMVXVXg�D-^XCJg�OXO�D	FMCvâ=g&àEV�g�O¶g�V�olg�r¡æ@W�^XsJKMåJ^
þEåEO�sJWÊCEj�^�sJg¡D	FlD�sJgMHEmysEgAO¶g�D�KlCEr�WNO&^�sJg}�MO�g�^&âEFlO¶g�r8��VXg	àEFMV¶^XW�^XWÊKlCJWNCJjEHEm]ãUàJWÄD	F_LNLNã.WNCcF
D	FMD�sEgy^�sJg�V�g»FMV�g@ßvKlV�g&O�g�^�O�^�s=F_C�æyFkãUO�RS^XsPå=O�^�sEWNO]ßvg�^�sEKUr�D�F_C�à\K_^Xg	CP^�WÄF_LNLÊã¡K_ñ¿g	VU�ECJg	V
àEF_V�^�WÊ^�WNKMCJWNCJjÅjMV�F_CUåJLÄF_VXW�^iãlHEf&KSæ�g	olg	V�R=FS^�V�g�àEF_V�^�WÊ^�WNKMCEWÊCJjZrJFS^�F.D	KMVXV�g�D-^�CEg�OXO&D	FMCJCJK_^nâ\g
àJV�g�O¶g�V�olg�r{æ@W�^XsJKMåJ^+þEåEO�sJWNCJjcàEFMV¶^�OK_`y^�sEg.D	FlD�sJgMH%mysEWNOß�FMìMg�O^�sJWÄOAO�g�D	KMCEr{^iãUà=g.K_`
D	FMD�sEg�VXg	à=F_V�^�WÊ^�WNKMCJWNCJj¡ß¡KlV�gng	ôUà\g	C=O¶WNoMg�^�s=F_CZ^�sJg°�=VXO¶^y^iãPà\gMH
mysJg�g	ôUWÄO¶^�WNCJjerpãUCEFMßvWND�D	FlD�sJg�VXg	àEFMV¶^XW�^XWÊKlCJWÊCEj»O�D�sEg	ßvg]FMV�g�FMOXO¶KpD�WÄFS^XWÊoUWÊ^iãeâ=FMO�g�r?ùÊ÷]1Sú

ù�÷](Sú´Hpï�C.^XsJg�O�g+O�D�sEg	ßvg�O�^XsJgn^XFlO¶ì�^XsEFS^@sEFkolgng	WÊ^�sJg�V@sJWÊjlsÅàEV�WNKMVXW�^iã{ù�÷](Sú©KMV@LÄF_VXjMgnD	FlD�sJg
CJg	g�rJOeùÊ÷]1Sú\rpãUCEFMßvWND�F_LNLÊãH�MO¶^�g�F_LÄO��D�FMD�sJg»æ�FkãpO�`íVXKMß ^�sEgeKM^�sJg�V�^XFlO¶ìpO�HPmysEg»àJåJVXà\KlO�g&WNO
^�K�WNCED�VXg�FlO¶ge^�sJgà\g	V�`íKMVXß�F_CED	gnK_`²sEWÊjlsZàEV�WNKMVXW�^iãv^�FMO�ìpOù�÷](Sú8KMV�^XK�WÊßvàJVXKSoMge^�sJgKSolg	V�F_LNL
sJW�^&V�FS^Xg�ù�÷!1kú´H
B&CÅFMLÊLNKpD	F_^�WNKMC.OXD�sJg	ßvgeWÊCÅæ@sJWND�sZF^�FMO�ì¡æ@WNLNL\â\g�jMV�F_CP^�g�r?F_LNL\^�sJg�V�g�äPåJg�O¶^�g�r?D	FlD�sJg

D	F_C�LÊg�FMr+^�KnD	FMD�sEgQ�MO¶^XFMV�oSF_^�WNKMC��@KM`=O�KMßvg]KM`J^�sEg]^�FMO�ìpO	H � KlV�g	ôJF_ßvàJLNgMRSF&VXg	àEFMV¶^XW�^XWÊKlCJWNCJj
Oi^XVXF_^�g	jlãn^�sEF_^�FS^�^�g	ßvàp^�O�^�KWNßvàJVXKSoMg]^�sJg@KSolg	V�F_LNLlsJWÊ^�V�FS^�gyæ@WNLÊLEg	oMg�CP^�åEFMLÊLNã+jMWNoMgyF�LNFMV�jlg
àEF_V�^�KM`�D�FMD�sJge^�K�F_CÅg	VXV�KlCJg	KlåEO�^XFMO�ì?FMO�ìUWÊCEjA`íKlV�WÊ^�HEî�WNoMg�C.^XsJWÄO�`aFMD-^�RU^�sJgO�ãpOi^Xg	ßêæ@WNLÊL
`aF_WNLÁHPmysJg	VXg�`íKlV�glR_WÊC?F+V�KlâJåEO¶^�O¶ãpO¶^�g	ß�RM^�sJg�D	FMD�sEg@V�g�àEF_V�^�WÊ^�WNKMCJWNCJj+D�F_CJCJKM^�â=g�rpKMCEgy`íåJLÊLNã
FS^�^XFMO�ìpO8VXg�äPåJg�Oi^�O	R�LÊWNìMg�WNC^�sJgyg	ôUWÄO¶^�WNCJjeFMàJàJVXKlFMD�sEg�O�H	mysJgyD	FMD�sEg�ß�F_CEFMjMg�V²O�sJKMåJLÄrsEFkolg
FcjMLNKMâ=F_L�oUWNg	æ9KlCI^�sJg�F_àEàJLÊWÄD	F_^�WNKMC�� O^�FMO�ìpO�FMCErð^�sEg	WNV¡FMLÊLNKpD	FS^Xg�rID�FMD�sJglR%^XKÀàJVXg	olg	CP^
Oi^�F_VXokF_^�WNKMCóF_C=róO¶ãpO¶^�g	ß `aF_WNLÊåEV�g�O	H@çeåJV�`íåp^XåJV�gÀæ]KlV�ìëæ@WÊLNL»WNCED�LNåErpgÀV�KlâJåEO¶^.rpãUCEF_ßvWÄD
D	FMD�sEg�VXg	à=F_V�^�WÊ^�WNKMCJWNCJjvOi^XVXF_^�g	jlWÊg�O	H
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� KMV�KlåJV�g�ôpà\g	VXWÊßvg	CP^�O�æ]gyåEO�g@F[�Bm,qÀß�åJLÊ^�WÊÞ�àJVXKpD�g�O�O�KMV�àJLÄFS^�`íKMVXßêù�÷�ýSúJæ@WÊ^�s �m%VXWÊßvg	Þ
rpWNFnàEV�KpD�g�O�O�KMV�D	KMVXg�O�FMCEr�F°�æ�FkãpO�FlO�O�KpD�WÄFS^XWÊolg�ö�ûD	FlD�sJgyK_`©oSF_VXWÊKlåEO�O¶WNá	g�O	RPrpg	à\g	C=rpWÊCEj
KMC�^�sJg@F_àEàJLÊWÄD	F_^�WNKMC8H_q]FMD�sAFMCEr�g	oMg�V�ã+m²VXWÊßvg�rJWNF�àJVXKpD�g�OXO�KMV²D	KMVXg]s=FMO�O�g	àEFMVXF_^�g�WNCEO¶^�VXåED-Þ
^�WNKMCEO@FMCErÅrEFS^XFvö�÷�D�FMD�sJg�O	HJmysJgO�sEF_VXg�rÅö²û¡D	FlD�sJg�WNOyåJCEW��Eg�rðõíWÊ^»D�KMCP^�F_WNCEO�â=KM^�s�rJFS^�F
F_CErZWNCEOi^XV�å=D-^�WNKMC=OXø�HEm%K�g�CJsEFMCED�g+D	KMßvà=KPO¶WÊ^�WNKMC=F_LNW�^iãlRJæ]gå=O¶gn^XsJgßvW�ôpg�r�ö�û¡àEF_V�^�WÊ^�WNKMCJÞ
WÊCJjAàJV�g�oUWÊKlåEO¶LNã¡àJV�g�O¶g�CP^�g�r¡WNCÅTUg�D-^�HpûpH �JHPmysJg&g	ôUà\g	VXWNß¡g�CP^XF_L=æ]KlV�ìULNKlFlr¡D	KMCEO�WÄOi^�O�K_`©^iæ�K
F_àJàJLNWÄD	FS^XWÊKlC^iãUà=g�OY�Jõ¶÷�ø²F_àJàELÊWÄD	F_^�WNKMCEO�D�Klß¡à\KlO�g�r+KMåp^�K_`=D	KMßvßAåECJWND�FS^XWÊCJje^XFlO¶ìpO�F_CErÅõÁûlø
F_àJàJLNWÄD	FS^XWÊKlCID�KMßvà\KlO�g�rðKlåp^AK_`@WNCErpg�à=g�CErpg	CP^�^XFMO�ìpO	H%ï�Cð^�sJg.`íKMLNLÊKSæ@WNCJj�æ�g�WÊCP^�VXKprpåED	g
^�sJg�O¶g+FMàJàJLNWND�FS^�WNKMC=O	H



� VXKMßê^XsJga�EV�O¶^eD	F_^�g	jlKMVXã�^�sEgAF_àJàELÊWÄD	F_^�WNKMCEO@æ�g+D�KlCEO�WNrpg�V»F_VXgn^iæ�K�oPWÄrpg�K?rpg�D	KUrJg	V�O
õaF_C+fAH û*()�&rpg�D�Kprpg�V%F_CErnF@àEWND�^�åJVXg�Þ´WÊCJÞ�àJWÄD-^XåJVXg�Þ�m'&¼rpg�D	KUrJg	V-ø-R�g�FMD�snK_`pæ@sJWÄD�s+D�KlCEO¶WÄO¶^�WNCJj
K_`�O¶g�oMg	V�F_L8D	KMßvßAåECJWND�FS^XWÊCJjv^�FMO�ìpO	HEmysEg+f+H�û)()�?rJg�D�Kprpg�V&D�KlCEO¶WÄO¶^XO@KM`y÷!1A^XFMO�ìpO+ùÊ÷��Sú´REFlO
`íKMLNLÊKSæ&O��U�EV�O¶^ÅF_Cóg�Cl^XV�KlàUãérpg�D�Kprpg�V?^XFlO¶ìéàJVXKpD�g�OXO�g�Ov^XsJgÀWNCJàJåp^�Oi^XV�g�F_ß F_CErèà=FMOXO¶g�O
^�sJg�rJF_^XF3oUWNF3F{rEFS^XFðOXD�sJg�rJåJLÊg�V¡^�KðF3O�g�^�KM`»^�V�F_C=Oi`íKlV�ß rpg�D�Kprpg	V�OvF_CErëLNKPKlà³�ELÊ^�g�VXO
^XFMO�ìpOerJKMWNCJj.WNCUoMg	V�O�gAäPåEF_CP^�WNá�F_^�WNKMC8R=^�V�F_C=Oi`íKlV�ß�FS^XWÊKlC8REàEV�g�rpWND�^�WNKMCÀFMCErcrpg�âJLNKUD�ìUWNCJj.KlC
rpW�ñ¿g	VXg	CP^�àEF_V�^XO]K_`©^XsJg»WNß�F_jMglHlmysJg°#�W%#�m'&�F_àJàJLNWÄD	FS^XWÊKlC?rpg�D	Kprpg�O�^iæ]K�rpW�ñ¿g	VXg	CP^yoUWNrpg�K
Oi^XV�g�F_ß�O�F_CErAKMåp^XàJåp^XO�FeV�Fkæ¼àJWÄD-^�åEV�g�O�O¶^�VXg�FMßÃD�KlCl^�F_WNCJWNCJjeâ\K_^Xs�oUWÄrpg	KnO¶^�VXg�F_ß WNß�F_jlg�O�R
O�D�F_LNg�rvæ@WÊ^�s.FjlWÊolg	Cv`aFlD-^�KlV�HPmysJWÄO�F_àEàJLÊWÄD	F_^�WNKMC?D	KMCEO�WNO¶^XO�K_`¿^�sEg&`íKMLNLNKSæ@WÊCJj+^XFMO�ìpOY�loUWNrpg�K
rpg	ß�åJL�^XWÊàELÊg	ôUWNCJj¼KM`e^XVXFMCEO�à=KlV¶^?O¶^�VXg�F_ß�R�^iæ�K¼G	#]q]îû3rpg�D	Kprpg	V�Ocõíg�oMg�V�ã¼KlCJg�sEFkoUWNCJj
ßAåJLÊ^�WNàJLNg�^�FMO�ìpO¡ùÊ÷�ü_úÂø�R\^iæ]KZoUWNrpg�KZOXD	FMLÊg�VXO�R\oPWÄrpg�K.ßAåEL�^XWÊàJLNg�ôpWNCJjZ^�sJg¡^iæ�KÅWNß�F_jlg�O�R\FMCEr
KMåp^XàJåp^�HE0]KM^�sZ^�sEg�O�gnFMàJàJLNWND�FS^XWÊKlCEO@F_VXgrpg�OXD�VXWÊâ\g�rÅWNC�'�Bm#�ïnù ûMýSú´H
ï�CÀKMV�rpg�V»^XKÅâJåEWÊLÄr{FMàJàJLNWND�FS^XWÊKlCEO&`íKlV�ßvg�rcâUã�WÊC=rpg	à\g	CErJg	CP^n^XFMO�ìpO	R\æ�g�åEO�g¡okFMV�WNKMå=O

ßAåJLÊ^�WNßvg�rpWÄFcàJVXKMjlVXFMß�O	R8O�KMßvg�K_`&æ@sEWND�s¼rpg�V�WNoMgv`íVXKMß)^�sEgÅG�g�rpWNF0�g	CED�sIâ\g	CED�sEßvFMV�ì
ù 1Sú�H � V�Klß9^�sEWNO&D	KMLNLÊg�D-^XWÊKlCÅKM`�àJVXKMjlVXFMß�O�æ�gàJVXåJCJg�rÅKMåJ^@^�sJgKlCJg�O�^XsEFS^eFMV�g�VXg	LÄFS^�WNoMg�LÊã
O¶ß�F_LNL&F_C=r½CJKM^�ß¡g�ßvKMVXãIWÊCP^�g�CEO�WÊolgMH�G�KlV�g�KSoMg	V�R�WÊCéKMV�rpg	V¡^XK3ß�FMìMgÅ^�sJg�â\g	CED�sEßvFMV�ì
ß¡KlV�gvVXg	àJVXg�O�g	CP^�FS^�WNoMgA`íKMVg�ß¡g�V�jlWÊCEj.^Xg�D�sJCJKlLÊKljMWNg�O�R=æ�g�F_åJjlßvg	CP^�g�rc^XsJg?G�g�rJWNF0]g�CED�s
O¶åJWÊ^�gnæ@WÊ^�sÅ^iæ]Kvf+H�û)(*�AoUWÄrpg	K¡àJVXKUD	g�OXO¶WNCJj�àJV�KljMV�F_ß�O�RPFMC.g	C=D�Kprpg	V@FMCEr.Fvrpg�D�Kprpg	V�H � KlV
D�LÄF_VXW�^iãÀOXF_ìlgMR¿æ�g¡g�ßvàJsEFMO�WNá	g¡^�sJg?`aFMD-^n^XsEFS^AFMLÊL�^XsJg�O�gvàJVXKMjMV�F_ß�OnF_VXgvO¶g�älåEg	CP^�WÄF_L�FMCEr
rpW�ñ¿g	VXg	CP^Å^�sEFMCó^�sJgðf+H�û)(*�½rpg�D�Kprpg	VZKMV.^�sJg3G	#�q�îûIrpg�D�Kprpg	V�O?WNCP^�VXKprpåED�g�róWNC ^�sEg
àJV�g�oUWÊKlåEOAà=F_V�F_jMV�F_àEs8H%ï�C½^�sJg�g�ôpà\g	VXWÊßvg�Cl^�F_L]`íVXFMßvg	æ�KMVXì\R�F_CéF_àJàELÊWÄD	F_^�WNKMC¼WÄO�`íKMVXß¡g�r
âPãëFID�KMLNLNg�D-^XWÊKlC½`íKlåJV?O�åED�sëàEV�KljMV�F_ß�O	R�g�FMD�séK_`eæ@sEWND�sèVXg	àJVXg�O�g	CP^�WNCJjðF{^XFMO�ì¿H�m²FMâJLNg
÷{àJVXg�O�g	CP^�O?^XsJgIO¶g	^�KM`�ü½^XFMO�ìpO.g	ôpg	V�D�WÄO¶g�r©H@B&LNLK_`+^XsJg�O�g3FMV�g3VXg�FMO�KMC=F_âJLNãëßvg�ß¡KlV�ã
WÊCP^�g�CEO�WÊolg?æ]KlV�ìULNKlFlrJO	H�PeO¶WNCJjÀrJW�ñ¿g	VXg	CP^�D	KMßAâEWÊCEF_^�WNKMCEOAK_`y^�sEg�O�g.ü�^XFlO¶ìpO�R%æ�g?âJåJWNLÄrÿ(
rpW�ñ¿g	VXg	CP^»FMàJàJLNWND�FS^�WNKMC=O�õ$� Q è � b è ðRðWð è ��(�ø-H
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ï�C�^XsJg&VXg	ß�F_WNCErpg�V�K_`¿^XsJWNO]O¶g�D-^XWÊKlC�^XsJg&VXKMâJå=Oi^XCJg�OXO�FMOXO�g�OXO¶ßvg	CP^�ßvg�^XsJKprJO�æ�g@WÊCP^XV�KMÞ
rpåED�g�r�WNCÅTUg�D�^�H��+F_VXg»FMàJàJLNWÊg�r©HPmysEg»VXg�O�åJL�^�O�Klâp^XFMWÊCJg�r¡`íKMV]^�sJg�D	FlO¶g&KM`¿^�sJgeàEF_V�^�WÊ^�WNKMCJg�r
D	FMD�sEg¡FMV�g�D�KlßvàEF_VXg�rÀæ@W�^Xs{^XsJg�KMCEg�Oe`íKMVn^XsJg?O¶s=F_VXg�rÀD�FMD�sJglH8m%K�KlåJVnìPCEKSæ@LÊg�rpjMglR\CEK
D	FMD�sEg�VXg	LÄFS^Xg�rZVXKMâJåEO¶^�CEg�OXOyWÊCUoMg�Oi^XWÊjPFS^XWÊKlCÅßvg�^XsJKpr�g�ôpWÄOi^�O@WÊC�^XsJgLNW�^Xg	V�FS^�åEV�glRp^�sJg�V�g	`íKMVXg
æ]gD	FMCJCJKM^@D	KMßvàEFMV�gnKMåEV@àJV�Klà=KPO�FML¿æ@W�^XsZàEV�g�oPWNKMå=O]æ�KMVXì¿H



3u;$= Ú�_2F]D�A!_M?8Û'Üo^EÝÔO�n�F�_MD�n�n
B»OnFS`íKlV�g�ß¡g�CP^�WNKMCJg�r©RE^XsJg�F_àJàELÊWÄD	F_^�WNKMCEO�D�KlCEO¶WÄO¶^�WNCJjÅKM`]D�KlßvßAåJCJWÄD	F_^�WNCJjÅ^XFMO�ìpOeFMV�g¡rpg�Þ
O�D	V�WNâ=g�r¡WÊC�'�B-#�ï-RS^�sUåEO�^XsJg&rJF_^XFng�ôJD�sEFMCJjMgyF_C=r¡O�ãUCED�sJVXKMCJWNá�F_^�WNKMCAFMßvKMCJj�^�sEgy^XFMO�ìpO�WNO
rpKMCJg&^�sJVXKMåJjls�âJLNKUD�ìUWNCJj � ï � ç�O�HlB ^XFlO¶ì¡WNO]âJLNKpD�ìMg�r�õÁF_CEr.D�KMC=O¶g�älåEg	CP^�LNãAWÊ^XO]àJVXKUD	g�OXO¶KlV
O¶æ@WÊ^XD�sJg�O¡^�KðK_^XsJg	Vv^�FMO�ìJøAæ@sEg	CèW�^?s=FMOvCJKIFkoSF_WNLNFMâJLNgÅWNCJàJåp^.rEFS^XF3KlV�KMåp^XàJåp^?âJåpñ¿g	V
O¶àEFlD�glH©çeCcKlåJV»g	ôpà=g�V�WNßvg	CP^XFML²àJLÄFS^�`íKMVXß�RE`íKlV»^XsJg�àEåJV�à\KlO�gAKM`�KMåJV�WNCPolg�O¶^�WNjlF_^�WNKMCEO�RJæ�g
WÊCErJåED�g@sJWNjMsEg	V�^XFlO¶ìAO�æ@WÊ^XD�sJWNCJjnVXF_^�g�âUãAO¶sEV�WNCJìUWÊCEje^XsJg � ï � ç�O�O�WÊá�g�O�H � KMV � ï � ç�O�LÄF_VXjMg�V
^�sEFMCÅFAD	g	V�^XFMWÊCZO¶WNá	g»^�sJge^XFlO¶ì?O�æ@W�^�D�sJWNCJjAV�FS^XgerpKUg�O�CJKM^�rpg�D�VXg�FlO¶g�F_CUãUß¡KlV�g»â=g�D	F_å=O¶g�F
okFMLÊåEg&WÊCP^XV�WNCEO�WNDy^XK^�sEg»F_àJàELÊWÄD	F_^�WNKMC�WÄO�VXg�FMD�sEg�r©HC+3geD	KMCEO�WNrJg	V�^XsJWNO�LÊKSæ�g�O¶^�oSF_LNåJg»FlO�^�sEg
V�g	`íg	VXg	CED	gy^XFMO�ìvO¶æ@WÊ^XD�sJWNCJj+V�FS^XgMRMFlO�rpgY�ECJg�rvWÊC�^XsJg�Tpg�D-^�H�EHÊ÷lH_ï�C?KMåEV�D	FlO¶glRMâ\K_^�s?FMàJàJLNW�Þ
D	FS^XWÊKlCEO@sEFkolgn^�sJgALÊg�FMO¶^»CUåJßAâ\g	VeK_`�ßvWNOXO¶g�Oy`íKMV&^�sJg�LÊKSæ�g�O¶^@^XFlO¶ìZO¶æ@WÊ^XD�sJWNCJj?V�FS^XgMHEmysEg
WÊCP^�g�V�C=F_L8VXKMâJå=Oi^XCJg�OXO@WÄO&VXg	LÄFS^�WNoMgn^XKv^�sJWÄO&CUåJß�â=g�V»KM`�ßvWÄO�O�g�O�Rp^XsJg	VXg�`íKlV�gn^XsJgAàJVXg�O�g	CP^Xg�r
V�g�O¶åJLÊ^XOyVXg�þ=g�D-^y^XsJgLNFMV�jlg�O¶^&rpg	oUWÄFS^�WNKMC=O	H

� KMVA^�sJgZD�Klß¡ß�åJCJWÄD	F_^�WNCJj�^XFlO¶ìpO�R8^XsJg.WNCUoMg�O¶^�WNjlF_^�g�r3Fkolg	V�F_jlg�^�FMO�ì3O�æ@WÊ^XD�sJWNCJjÀV�FS^Xg
okFMLÊåEg�OvOi^�F_V�^¡F_^}�=÷�,!F_C=rëûC��,(^�WNßvg�O¡à=g�V?O¶g�D�KlCEr©R�D�KMVXVXg�O�à=KlCErpWNCJj�^�K��,a0 � ï � ç�O
F_CEr?û*,a0 � ï � ç�O�`íKMV�^XsJgefAH û*()�+FMCErH#�W%#�m'&�RMVXg�O�à=g�D-^�WNoMg�LÊãlHlmysJg&^XFMO�ìvO¶æ@WÊ^XD�sJWNCJj+V�FS^Xg
VXFMCJjMgvg	C=rJO+FS^} C�,ÿF_CEr6�=÷�,9^XWÊßvg�Oà=g�VAO�g�D�KlCEr©R%D	KMVXV�g�O¶à\KMC=rpWÊCEjÅ^XKcýJH 1),a0 � ï � ç�O
F_CEr ýEH ��,a0 � ï � ç�O�`íKMVÅ^�sEg{f+H�û)(*�½F_C=rË#�W%#�m'&�R]VXg�O�à=g�D-^XWÊolg	LNãMH � KMV � ï � ç�O.LÄF_VXjMg�V
^�sEFMC��,a09FMCErëû*,a0�R%`íKlV�^XsJg�f+H�û)()�3F_CErû#�W%#�m'&ÿV�g�O¶à\g�D�^�WNoMg�LÊãlR²^XsJg�FkoMg	V�F_jlg�^XFlO¶ì
O¶æ@WÊ^XD�sJWNCJjëVXF_^�g{rJKPg�O.CEK_^ZrJg�D�VXg�FlO¶g{F_CUãUß¡KlV�gÀâ=g�D	F_å=O¶gÀ^�sJg3oSF_LNåJgÀWNCP^�VXWÊCEO�WÄD�^�Kë^�sEg
F_àJàJLNWÄD	FS^XWÊKlC�WNO»V�g�FMD�sJg�r©H � KlV � ï � ç�O»O�ß�F_LNLÊg�V@^�s=F_C�ýJH 1),a0 `íKMV»fAH û*()�?F_C=rZýEH ��,a0ó`íKlV
#�W%#�m'&ARP^XsJg�FMàJàJLNWND�FS^XWÊKlCEOyrpg�FlrpLÊKpD�ì¿RUO¶K�^�sJgnFkoMg�VXFMjMg@^�FMO�ì�O¶æ@WÊ^XD�sJWNCJj¡VXF_^�gnD	FMCJCJK_^yâ\g
WÊCED	V�g�FMO�g�r?FMCUãPßvKlV�glHPmysJg�O¶ge^XFlO¶ì?O�æ@WÊ^XD�sJWNCJj¡okFMV�WÄFS^XWÊKlC.FMD�D�KlåJCP^�`íKMVµ�lý�� VXg�O�à=g�D-^�WNoMg�LÊã
(*(��9rpW�ñ¿g	VXg	C=D�gnWÊCZ^XsJgCUåJßAâ\g	V&KM`�ö�û�FlD	D	g�OXO¶g�O�`íKlVy^�sJg+fAH û*()��F_C=rh#�WW#]m'&AH
ï�C^�sJgyD	FlO¶g�K_`EF_àEàJLÊWÄD	F_^�WNKMCEO�D�Klßvà=KPO¶g�r�`íV�Klß2WNCErpg�à=g�CErpg�Cl^�^�FMO�ìUO�R�^XsJg]^XFMO�ìnO¶æ@WÊ^XD�spÞ

WÊCJjÀVXF_^�g?rpg�à=g�CErJO+KlCð^�sJg?^XFMO�ìðO�D�sJg�rpåJLNg	V+à\KMLNWÄD�ãMH�+{g.g	Cp`íKlVXD	g�rðF�à\KMLNWND	ãÀ^XsEFS^AàEV�g	Þ
g	ßvàp^XOA^XFlO¶ìpOAæ@W�^Xs½F�V�FS^�g�V�F_CEjMWNCJj�`íV�Klß �lý*, ^�WNßvg�O�à=g�V�O�g�D	KMCEr3^XK	�lýlýZ^�WNß¡g�OAà\g	V
O¶g�D�KMC=r©HlmysJWÄO�V�F_CEjMg&WÄO�D�sJKPO¶g�Cv^�KAD	KSoMg�V�FLÄF_VXjMg@oSF_VXWÊg	^iãAKM`8à=KPO�O�WÊâEWÊLNW�^XWÊg�O	H+{g�D�KlCEO¶WÄrpg�V
^�sJg+VXg�`íg�V�g�CED�g�^�FMO�ìÅO�æ@W�^�D�sJWÊCEj�VXF_^�g+FMO&â=g�WÊCJjv^XsJg+LNKSæ]g�Oi^@KlCJgMRp^XsJg	VXg�`íKlV�gn^XsJg+WNCP^�g	VXCEFML
V�KlâJåEO¶^�CJg�O�OyWÄOyV�g�LNF_^�WNoMge^�Kv^XsJgCUåJßAâ\g	V@KM`�ßvWÄO�O�g�Oyg�CED�KlåJCP^�g	VXg�rÅKMCÅ^�s=FS^»D	FlO¶glH

� KMVAâ=KM^�s¼F_àEàJLÊWÄD	F_^�WNKMC{^iãUà=g�O	R%^�sJg.ö�û�O¶g�CEO�W�^XWÊoUWÊ^iãÀK_`y^�FMO�ìUO+WNO+D	KMßvàEFMV�g�rÀ`íKlV^�sEg
àEF_V�^�WÊ^�WNKMCJg�rÀFMCEr�^XsJg¡O�sEFMV�g�rcD	FlD�sJg�D�FMO�gÅõ � WNjEH�(Pø-H¿ï�C � WNjEH<(.FMV�g¡rpg	àJWÄD-^Xg�r{KMCJLNã�^�sEg
^XFMO�ìpOe^�sEF_^ns=FkoMg+^XsJg�O¶g�CEO�W�^XWÊoUWÊ^iã�LNFMV�jlg	Ve^�sEFMC3û� WÊC{^�sJg¡àEFMV¶^XW�^XWÊKlCJg�r3D	FlD�sJg�D�FMO�g�KlV
LNFMV�jlg	V]^�sEFMCZû_ý�� WÊCÅ^�sEgnO�sEFMV�g�r.D	FlD�sJgeD�FMO�gMHUï�CÅ^�sJWÄO@�EjMåEV�g�W�^&D�F_C.â\gnKMâEO�g	VXoMg�rv^�s=FS^�R
WÊCèjMg�CJg	V�F_L�R�^�sEgcO¶sEFMV�g�rëö�û{WNO�ßvKlV�g�O�g	CEO�W�^XWÊolgZ^�sEFMCë^XsJg�àEFMV¶^XW�^XWÊKlCJg�réKMCEgZKlVv^�sJg�WÊV
O¶g�CEO¶WÊ^�WNoUW�^XWÊg�OF_VXg�àEV�g	^¶^iãcD�LNKlO�gMH©B»ß¡KlCJjZ^�sJg¡^�FMO�ìUOe^XsEFS^+F_VXg¡CJK_^rpg	àEWND�^�g�r3WNC � WNjEH<(JR
^�sJg�V�gnF_VXg&`íg�æ `íKMVyæ@sJWÄD�s?^XsJgO¶g�CEO�W�^XWÊoUWÊ^iã�K_`8^XsJgeà=F_V�^�WÊ^�WNKMCJg�r.ö²û�D	FlD�sJg»WÄOyLÄF_VXjMg	V�^�sEFMC
^�sJg�KlCJg�K_`P^�sEg�O¶s=F_VXg�rnD	FlD�sJgMH�f»KSæ]g�oMg	V�R�`íKMV8^�sJKPO¶g�`íg�æ{^�FMO�ìpO	R-^XsJg�O�g	CEO�W�^XWÊoUWÊ^iãeWÄO8O�ß�F_LNLÊg�V
^�sEFMC3ýEH 1��?R8O�KÅ^�sJg�ã{rpK�CJKM^nWNCpþEåEg	CED	g�^XsJg�jMg�CJg	V�F_L�KMâ=O¶g�V�olg�r�^XV�g�CEr{WÁH gMH¿^XsJg?O¶s=F_VXg�r
D	FMD�sEg�WÄO@ßvKMVXgnO¶g�CEO¶WÊ^�WNoMgn^XsEFS^@^XsJgàEFMV¶^XW�^XWÊKlCJg�rÅKMCJglH � WÊj=HE �àJVXg�O�g	CP^XO�^XsJg+F_àJàELÊWÄD	F_^�WNKMC
O¶g�CEO¶WÊ^�WNoUW�^iãc`íKMVKMåEV�g�WÊjlsP^D�FMO�gMH%çeoMg�VF_LNL�^�sJg?FMàJàJLNWND�FS^�WNKMC=O	R\^�sEg?O¶sEFMV�g�rÀD�FMD�sJg¡WNOnKlC
FkoMg	V�F_jlga(v^�WNßvg�O&ßvKlV�gAO�g	C=O¶WÊ^�WNoMg^XK�^XFlO¶ì�O�æ@W�^�D�sJWÊCEj�^�sEFMC�^�sJg�àEF_V�^�WÊ^�WNKMCEg�r�KMCEgMH=mysEg
LNFMV�jlg�O¶^nO�g	CEO�WÊ^�WNoPWÊ^iã�æyFMO�KMâEO�g	VXoMg�rcFS^n^XsJg?F_àJàELÊWÄD	F_^�WNKMCEO54lð�û)(*�ÅF_C=r�Å°��Å°�769`íKMVn^�sEg
D	FMO�gnK_`�àEF_V�^�WÊ^�WNKMCJg�rÅFMCErZO¶sEFMV�g�r.D�FMD�sJglRpV�g�O¶à\g�D�^�WNoMg	LNãMH � KMV@F¡àEF_V�^�WÊ^�WNKMCEg�rZD	FMD�sEgMRpKSoMg�V
^�sJg?WNCUoMg�Oi^XWÊjPFS^�g�r{^XFMO�ì{O�æ@WÊ^XD�sJWNCJj�V�F_CJjlgMR¿^�sEg.F_àJàELÊWÄD	F_^�WNKMCIO¶g�CEO�W�^XWÊoUWÊ^iã3FlO+rpg��=CJg�rðWNC
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SUTWV ®;:J® Ì]°l°P��~��-�	�i~����¡��|��P��~��i~��_~��Á�J¹P���P�	�i|-�¡�_��·M°U�����i~��i~����P|-���-���¶�P|�·
TUg�D�^�H)�JHN÷�WNO�F_^�ßvKPOi^U���.HSmysJg�O¶gyVXg�O�åJL�^�O�O¶åJjljMg�Oi^�^�sEF_^�Rk`íKlV�^�sJg@F_C=F_LNãPá�g�r�F_àJàJLNWÄD	FS^XWÊKlCEO�R
àEF_V�^�WÊ^�WNKMCJWNCJj¡^�sEg+ö²û�WNOyg�CJKMåEjMsÅ^�K?FMD�sEWÊg�oMgnD�KMßvà\KlO�W�^XWÊKlCEF_LNWÊ^iã�^�K�F¡LNFMV�jlgeg	ôU^�g	CP^�H

3u;Z: ômõ<F�D�AC_�?�Û@Üh^�ÝÔOMnYF]_�D�n]n
B»Ovrpg�^�F_WNLÊg�r½WNCëO�g�D�^�WNKMCû�JH�ûpR²^�sJg�â\g�O¶^�D�FMD�sJgÅàEF_V�^�WÊ^�WNKMCEWÊCJj{VXF_^�WNK{KM`eF_CéF_àJàELÊWÄD	F_^�WNKMC
okFMV�WNg�OÅæ@WÊ^�s2W�^�O.^�FMO�ìpO.WNCJàJåp^crJF_^XFEH�ï�C�KMV�rpg	VÅ^�KèäPåEF_CP^XW�`íãè^XsJg3rJW�ñ¿g	VXg	CED	g�O�F_ßvKlCJj
^�sJg�â=g�Oi^nD	FMD�sEg+àEF_V�^�WÊ^�WNKMCEWÊCJj.VXF_^�WNKERJæ�g+åEO�g+^XsJgAß�FSôpWNßAåJß(oSF_VXWNF_^�WNKMC�KM`�^XsJg�ö�û�O�WÊá�g
F_LNLÊKpD	F_^�g�r½^XK½Fð^�FMO�ì\R]FMD�VXKlOXO�rpWÊñ\g�V�g�CP^.WÊCEàJåp^ZO¶^�VXg�FMß�O	H�m�F_âELÊgÀûIrJg	àJWÄD-^�OÀõÂ`íKlV.g�FMD�s
F_àJàJLNWÄD	FS^XWÊKlC=ø�^XsJg.ß�FSôpWNßAåJß oSF_VXWÄFS^�WNKMCðKM`�^XsJgÅö�û�O�WÊá�gÅF_LNLNKUD�FS^Xg�r{^�K3F�^XFlO¶ì¿R²FlD�VXKlOXO
rpW�ñ¿g	VXg	CP^�WÊCJàEåp^yO¶^�VXg�FMß�O	HPmysJg»oSF_LNåJg�O�WNC.m²FMâJLNg�ûFMV�g&VXg	LÄFS^XWÊolg@^�K+^�sJge^�KM^XF_L\D	FlD�sJg»O�WÊá�g
FkokFMWÊLÄF_âELÊg�^�Kg�FMD�svF_àJàELÊWÄD	F_^�WNKMC8HSï�C�jlg	CJg�VXFMLPæ�gy`íKMåECEr�^�sEF_^�^�sJg&rJW�ñ¿g	VXg	CED	g�O�FMßvKMCJj�^�sEg
â=g�Oi^@àEFMV¶^XW�^XWÊKlCJg�r.VXF_^�WNK¡D	KMVXV�g�O¶à\KMCErJWÊCJj+^�K�rpWÊñ\g�V�g�Cl^yWNCJàJåp^»rJF_^XF¡F_VXg»VXg	LÄFS^XWÊolg	LNãvO�ß�F_LNLÁH
B»OeKMCJgAD�F_CÀO�g	gAWÊCÀm�F_âELÊgvûpR\KSoMg	V&^�sJg}�?F_àJàELÊWÄD	F_^�WNKMCEO&^�sEF_^eæ�gAg�ôpg�VXD	WNO�g�r©RE^�sJg¡D	FlD�sJg
K_`�FA^�FMO�ì?oSF_VXWÊg�OyFS^&ß�FSôpWNßAåJßêæ@WÊ^�scûMý�� `íVXKMß ^�sJgn^XK_^XFML8D	FlD�sJgO¶WNá	glH
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� KMV�O¶KlßvgAWNCJàJåp^rJFS^�FJRE^�sJg¡àEF_V�^�WÊ^�WNKMCEWÊCJj.VXF_^�WNK?WNOeCJKlCpÞ�Klàp^�WNß�F_L�F_CEr�^�sJWÄO»WNCErpå=D�g�O
Fðà=g�V¶`íKlV�ß�F_C=D�g�rpg	jlVXFlrJFS^XWÊKlC8H�m%KIäPåEFMCl^XW�`íã½^�sJWÄO?rpg�jMV�FMrJF_^�WNKMC8R�WNC TUg�D�^�HQ�EH û{æ�g�WÊCpÞ
^�VXKUrJåED�g�r3^�sJgZOi^�F_âJWNLÊWÊ^iã3ß¡g	^�VXWNDMH%ï�C¼m�F_âJLNgo��^XsJg.O¶^XFMâJWÊLNWÊ^�WNg�OAD	KMVXV�g�O¶à\KMC=rpWÊCEj�^�Kcg�FMD�s
F_àJàJLNWÄD	FS^XWÊKlCëFMV�gZWÊLNLNåEOi^XVXF_^�g�r©H � KlVvFMLÊLy^XsJg�g	WNjMsP^�F_àJàJLNWÄD	FS^XWÊKlCEO¡æ]g�WNCUoMg�O¶^�WNjlF_^�g�rð`íKMåJV
rpW�ñ¿g	VXg	CP^»WNCJàJåJ^�rJF_^XF?O¶^�VXg�FMßvOAõÂ^�sEg�O�gAOi^XV�g�F_ß�O»FMV�gn^XsJg+KlCJg+VXg�äPåJWNV�g�rÅâUãZg�FlD�s�FMàJàJLNW�Þ
D	FS^XWÊKlCð^XFlO¶ì¿R%FlOAO�KMßvgv^XFlO¶ìpOArJg�D�Kprpg.oPWÄrpg�KER%O�KMßvg?àJVXKpD�g�O�O+FMåErpWNKER8g	^XDMH ø�H�+3g?æ�KMåJLÄr
LÊWNìMg�^�Kvßvg	CP^XWÊKlCÅ^XsEFS^y^XsJg+O¶g	^@K_`�WÊCJàEåp^»rJFS^�FvD�KMVXVXg�O�à=KlCErpWNCJj+^XKvF�^�FMO�ì?sEFMO�^XsJg+OXF_ßvg
O¶WNá	gF_C=r?^XsJgO�FMß¡ga�lälå=F_LNW�^iã.�+LNg	olg	L¿`íKlV�g�FMD�sÅg�ôpà=g�V�WNßvg	CP^�Hpï�CZ^XsJWNO@O�g�D�^�WNKMCZæ]gnrpKvCJKM^
WÊCUoMg�Oi^XWÊjPFS^Xgy^�sJgeg�ñ¿g�D-^�O�KM`©^�sJWNCJjPO�LNWÊìlg&g	CJLÄF_VXjMWNCJjn^XsJg»VXg�O�KMLNåp^�WNKMC�KlV�^�sEgeOXD	F_LNWNCJj`aFMD�^�KlV
K_`@FÅoUWÄrpg	K�O¶^�VXg�FMßZR©KlV+D�sEF_CEjMWNCJj.^XsJg�g	C=D�KprpWNCJj�älå=F_LNW�^iãcKM`yFMC{WNß�F_jlgMH8mysJg�O¶g�WÄO�O�åJg�O
F_VXgnO�åJâphig�D-^y^�Kv`íåJ^�åJVXgæ]KlV�ì¿H

) ¬P§�*<+o�E® Ì]°l°P��~��-�	�i~����¡�´�¶��³P~���~����A�Ä�	�y�M~�ËJ|��i|��S��~��l°P�M���P���¶�M·
~��P°P�M���P���¶� IKJ t IKJ � IKJ @ IKJ B
�e· ¾�-�¥ Ñ�-kÏ Ñ;-�Ï �-Ò�ÒkÏ Ñ;L�Ï
x8~�x²�>= Ñ�¾�Ï �-Ò�ÒkÏ Ñ���Ï Ñ;L�Ï? t ��Ò�ÒkÏ Ñ���Ï Ñ���Ï Ñ;-�Ï? � Ñ�ÒkÏ �-Ò�ÒkÏ ÑM�-Ï ÑMG�Ï?A@ Ñ;G�Ï Ñ���ÈPÏ �-Ò�ÒkÏ Ñ�Ò�Ï?AB Ñ�Ð�Ï ÑM�-Ï �-Ò�ÒkÏ ÑkÐ�Ï?DC ��Ò�ÒkÏ ÑkÐ�Ï Ñ;L�Ï Ñ;-�Ï?AE Ñ�¾�Ï ÑM�-Ï Ñ���Ï �-Ò�ÒkÏ

� WNjEH)�nàEV�g�O¶g�Cl^�O	Rk`íKlV�g�FlD�s�KM`=^XsJg@g	WNjMsP^�FMàJàJLNWND�FS^�WNKMC=O	Rk^XsJg@ßvWÊCJWNßAåEß�O¶^XFMâJWÊLNWÊ^iãAKSoMg�V
^�sJg.O�g�^�K_`y`íKMåJVAWÊCJàEåp^¡O¶^�VXg�FMßvO�H�+3g?KMâ=O¶g�V�olg�^XsEFS^�^�sJg.ß¡WNCJWNßAåJß O¶^XF_âEWÊLNW�^iã3K_`@g�FMD�s
F_àJàJLNWÄD	FS^XWÊKlC?WÄO�àJVXg�^�^iãvsJWÊjls8RPVXFMCJjMWNCJj+KSolg	V�^XsJgeg�WÊjlsP^�F_àEàJLÊWÄD	F_^�WNKMCEO�`íV�Klß9üMý��Ã^XK�ü*(��.R
æ@W�^XsÀF_CÀFkolg	V�F_jlg�KM`�ülû��?H\m²FMìUWÊCJj?^�sJg�O¶gA`aFMD-^�O»WNCP^�KZFMD	D	KMåJCP^�REæ�g�D	FMCcD�KlCED�LNåErpgA^�sEF_^
F_LNL]^XsJg�g	WNjMsP^¡FMàJàJLNWND�FS^XWÊKlCEOvF_VXgÅäPåJWÊ^�gZV�KlâJåEO¶^�^XK{WNCJàJåp^?O¶^�WNßAåJLNW@WNC¼^�sEgZàEV�g�O¶g�CED�gÅK_`
Oi^�FS^�WÄD�D	FlD�sJgÅà=F_V�^�WÊ^�WNKMCJWNCJjEH�B O¶^XFMâJWÊLNWÊ^iã½D�Klß¡à=F_VXWNO�KMCëâ=g	^iæ]g�g	Cë^�sJg�O�sEF_VXg�réF_CEr½^�sEg
àEF_V�^�WÊ^�WNKMCJg�rÅD�FMD�sJg�WÄOyCJK_^&à\KlOXO¶WNâJLNgnâ=g�D	F_å=O¶ge^�sJg+O¶^XFMâJWNLÊWÊ^iãMRJFlO@rpg��ECEg�rÅWÊCcTUg�D-^�HE�JH�ûpRUWNO
LÊWNCJìMg�r�^XKA^XsJgeà=F_V�^�WÊ^�WNKMCJg�r?V�FS^�WNKERl^�sUåEO�WÊ^yD�F_CJCEK_^yâ=gnD�Klß¡àEåp^�g�r�`íKMV�^XsJg�O�sEFMV�g�r?D	FlD�sJg
O�D	g	CEFMV�WNKEH

N O{Ù]Ö»Ü<Õ¶ÛmÐUÝiÙ�ÖmÐ
ï�C.^XsJWNO�àEFMà=g�Vyæ]gnàJVXKMà\KlO�g�r?F�ßvg�^XsJKpr?^XK¡FMCEF_LNãUá	ge^�sJgO¶^XFS^XWND�D	FlD�sJg»à=F_V�^�WÊ^�WNKMCJWNCJj¡V�KMÞ
âJåEO¶^�CJg�O�OyKM`�F_C�F_àEàJLÊWÄD	F_^�WNKMCZß�F_àJà\g�rÅKMC�F_CZKMCpÞ�D�sJWNàÅg�ßAâ\g�rJrJg�rZßAåJLÊ^�WÊÞ´àJV�KpD	g�OXO¶KlV�HPï�C
^�sJWÄO�D	KMCP^�g	ôP^�æ�g»D	KMCEO�WNrJg	VXg�r¡Fnß¡g�ßvKMVXãAKMVXjlFMCJWNá�FS^XWÊKlC�æ@sEWND�svsEFlO�^iæ]KLNg	olg	LÄO�K_`8D�FMD�sJg�
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S�TRV ®�PE®  ¡~��P~�}��l} ��°l°P��~��-�	�i~������´�¶��³P~���~����S·

õi÷�ø�ö�÷MRSàJVXWÊoSF_^�g�^�Kng	olg	VXãàJVXKUD	g�OXO¶KlV�FMCErZõÁûMø�ö�ûpRSO�sEF_VXg�r�â=g	^iæ]g�g	C�^�sJgyàJVXKpD�g�O�O�KMV�O	R�âJåp^
àEF_V�^�WÊ^�WNKMCEFMâJLNgAà\g	V�^XFlO¶ì�âEFlO¶WÄO	H � KlV�FMàJàJLNWND�FS^XWÊKlCEO»g	ôpg�D�åJ^�g�rÀKMC�^XsJWÄOeß�åJLÊ^�WÊÞ�àJVXKpD�g�O�O�KMV�R
^iæ]K»^iãPà\g�O²K_`JVXKMâEåEOi^XCJg�OXO%FMV�g�rpWÄO�D	åEO�O�g�r��	WNCl^Xg	VXCEF_L¿õarJg�^�g�V�ßvWNCJg�rAâUã�WNCP^�g�V¶Þ�^XFlO¶ì�WÊCP^Xg	V�`íg	V�Þ
g	CED	g�WNC¡^�sJg@CEK_^¶Þ´àEFMV¶^XW�^XWÊKlCJg�r¡ö�÷@D	FlD�sJg�ø²F_C=r�g	ôU^�g	VXCEFML¿õÁrpg�^Xg	VXßvWÊCJg�r¡âPãA^�sJgyoSF_VXWÄFS^�WNKMC=O
K_`y^�sJgZö²û�â\g	s=FkoPWNKMV�rpåJg?^XKcoSF_VXWÊKlåEOWNCJàJåp^vrJFS^�FcO�g�^XO�ø-H � KlV+â\K_^�s¼^iãPà\g�O�K_`@VXKMâJå=Oi^�Þ
CJg�OXOvæ]gZWNCl^XV�Kprpå=D�g�réäPåEF_CP^XW��=D�FS^XWÊKlC½ßvg�^XV�WÄD	O�H � KlV¡WNCP^�g�V�CEFMLyV�KlâJåEO¶^�CJg�O�O¡æ�g�rJg��ECJg�r
^�sJg�O�g	CEO�W�^XWÊoUWÊ^iã3`íåJCED-^XWÊKlCëæ@sEWND�sëß¡g�FMO�åJVXg�OA^�sJg�rpg	oUWÄFS^XWÊKlC½K_`�ö²û�ßvWÄO�O�g�OvD�F_åEO�g�rIâUã
^�sJg�ö�÷ZoSF_VXWNF_^�WNKMCEO�KSoMg�V¡F3O�à=g�D-^�VXåJß KM`»^�FMO�ì¼O¶æ@WÊ^XD�sJWNCJj3VXF_^�g�O	H�m²K3FlO�O�g�OXOAg	ôU^�g	VXCEFML
V�KlâJåEO¶^�CJg�O�O�æ�g@WÊCP^XV�KprpåED	g�r�^�sEg»Oi^�F_âJWNLNW�^iãA`íåJCED-^XWÊKlCvæ@sJWND�s�ßvg�FMO�åJV�g�O²^�sJg&à\g	V�`íKMVXß�F_CED	g
rpg	oUWÄFS^�WNKMC.`íKMV�^�sEgnD�FMO�g»^XsJgF_àJàELÊWÄD	F_^�WNKMC.àEV�KpD�g�O�O�g�OyFMCJK_^XsJg	V�WÊCEàJåp^»rJF_^XF¡O¶g	^�^XsEF_CÅ^�sEg
KMCJgnåp^XWÊLNWÊá�g�rÅ^�K?rJg�^�g�V�ßvWNCJgn^�sEg+Oi^�FS^�WÄDnö²û�àEFMV¶^XW�^XWÊKlCJWÊCEj¡V�FS^XWÊK=H
m%K+rpg�ßvKMCEO¶^�V�FS^Xg@KMåJV�F_àJàJVXKlFlD�s�æ�g»FMCEF_LNãUá	g�r�^iæ�Kn^iãUà=g�O�K_`©àEFMVXFMLÊLNg	L=F_àJàJLNWÄD	FS^XWÊKlCEO��

õi÷�ø�FMàJàJLNWND�FS^�WNKMC=O]D	KMCEO�WNO¶^�WNCJj�K_`�D	KMßvßAåECJWND�FS^XWÊCJjA^XFlO¶ìpOyF_CEr{õÁûlø�FMàJàJLNWND�FS^�WNKMC=O�D	KMCEO�WÄOi^�Þ
WÊCJjZK_`]WÊCErJg	à\g	CErpg�CP^�^�FMO�ìpO	H¿ï�Cc^XsJg}�EV�Oi^nD	FS^Xg	jlKMVXãZæ�g�FMCEF_LNãUá	g�r�^iæ�KÅF_àEàJLÊWÄD	F_^�WNKMCEO��¿F
àJWND�^�åJVXg�Þ´WNCpÞ�àEWND�^�åJVXgAoUWÄrpg	KZrpg�D	KUrJg	VnF_CErcFMC{fAH û*()�.rpg�D�Kprpg�V�H\ï�Cc^XsJg¡O�g�D	KMCErÀD	FS^Xg	jlKMVXã
æ]gZF_CEFMLÊãUá	g�rIO¶WÊô¼F_àJàELÊWÄD	F_^�WNKMCEOAg�FMD�s½K_`&æ@sJWÄD�s½D�Klßvà=KPO¶g�rIâUã3rpWÊñ¿g	VXg	CP^¡ß�åJLÊ^�WNß¡g�rpWÄF
^XFMO�ìpO	HPmysJg�O�g@^�FMO�ìUO�æ]g�V�g»D�sEKlO�g	C¡`íV�Klß>^XsJgeGcg�rpWÄF*0�g	C=D�s?O¶åJWÊ^�glRlFMåJjMßvg	CP^Xg�rvæ@WÊ^�s�^iæ�K
ß¡KlV�g�àJVXKMjMV�F_ß�O�R=FMCÀf+H�û)(*�.g	C=D�Kprpg	VnF_C=rÀF_C3f+H�û)(*�Årpg�D�Kprpg	V�H¿mysJg¡O�WNßAåJLÄFS^XWÊKlCcàJLÄFS^¶Þ
`íKMVXßòWNOFc[�Bm,q�ß�åJLÊ^�WÊÞ�àJVXKpD�g�O�O�KMV�WÊC=Oi^�F_CED	gMH²[]KMC=D�g	VXCJWNCJjÅ^�sJgvWNCl^Xg	VXCEF_L�VXKMâEåEOi^XCJg�OXO�R
W�`�^�sJgD�FMD�sJgnWÄOyàEF_V�^�WÊ^�WNKMCJg�r©RU^�sEgnFMàJàJLNWND�FS^XWÊKlCZO�g	CEO�WÊ^�WNoPWÊ^iã?WÄO@FS^@ßvKlO¶^/����æ@WÊ^�s�F_C�FkoPÞ
g	V�F_jMgAK_`��.�?H©mysJWÄOnO¶ß�FMLÊL�O�g	CEO�W�^XWÊoUWÊ^iã�O¶åJjljMg�Oi^�O&^XsEFS^nàEF_V�^�WÊ^�WNKMCEWÊCJj.^�sJgvö²û.WÄOeg�CJKMåEjMs
^�K{FlD�sJWNg	oMg?D	KMßvà\KlO�W�^XWÊKlCEF_LNW�^iã3WNC½FcLÄF_VXjMg?rpg�jMVXg	glR8`íKMVA^�sJg�O¶gZF_àJàELÊWÄD	F_^�WNKMCEO�H�[]Klß¡à=F_V�Þ
WÊCJjv^XsJg+WNCP^�g	VXCEFML8V�KlâJåEO¶^�CJg�O�O&K_`�^�sJgAO�sEFMV�g�rZFMCErZàEF_V�^�WÊ^�WNKMCEg�r�D	FlD�sJg+D	FlO¶g�O	Rpæ�g`íKMåECEr
^�sEF_^@^�sJgAO�sEFMV�g�rÅD�FMD�sJgnWÄO@KMC�FkoMg�VXFMjMgm(¡^XWÊßvg�O@ßvKMVXg+O¶g�CEO¶WÊ^�WNoMg�^XsEF_CZ^�sEgàEF_V�^�WÊ^�WNKMCJg�r
KMCJglHJG�KMVXg	KSolg	V�RM^XsJgnLNFMV�jlg�rpWÊñ¿g	VXg	CED	g+F_ßvKMCJj�^�sEg+O¶sEFMV�g�r.D�FMD�sJgnF_CErÅ^XsJgnàEF_V�^�WÊ^�WNKMCJg�r
D	FMD�sEg?O¶g�CEO¶WÊ^�WNoUW�^iã{WNO�F_CðWNCl^Xg	VXg�O¶^�WNCJj�`aFMD�^AKMCIWÊ^XO�g	LÊ`iH%ï´^¡O¶åJjljMg�Oi^�O�^�sEF_^+^�sJgÅKMàp^XWÊßvWNá�F_Þ
^�WNKMCEOvàJVXKpD�g�O�O�g�O�`íKMV�ö�÷�FMCEréö²û{D	FMD�sEg�OvD	FMCëâ\g�rpg�D	KMåJàJLNg�rëWÊ`e^XsJg�ö²û{WNOvß�FMCEF_jlg�r
KMCèFÀ^�FMO�ì½D�g�CP^�VXWNDÅß�F_CJCJg�V�H][]KlCED�g�V�CEWÊCJj{^�sEg�g�ôU^�g�V�CEFMLyV�KlâJåEO¶^�CJg�O�O�R�^�sJg�oSF_VXWÄFS^�WNKMC=O



WÊCErJåED�g�r�WÊCZ^�sEgAö²û¡â\g	sEFkoUWNKMV@âUã.oSFMV�WNKMåEOyWNCJàJåJ^erJFS^�F�O¶g	^XO&FMV�g+F_^&ßvKlO¶^+÷�ý��9KSoMg�VyFMLÊL
^�sJg�F_àJàELÊWÄD	F_^�WNKMC½V�F_CEjMg�^XsEFS^�æ�g?^�VXWNg�r©H�mysJWÄOvFMD	D	KMåJCP^�O+`íKlVvFMC½FkoMg�VXFMjMg?O¶^XFMâJWÊLNWÊ^iãIK_`
ülû�.RS^XsJg	VXg�`íKlV�glRS`íKMV�^�sJg&WNCUoMg�Oi^XWÊjPFS^�g�r�FMàJàJLNWND�FS^XWÊKlCEO	RMæ]g&D�F_C�D�KlCED�LNåErpgy^XsEFS^�^XsJg»O¶^XF_^�WÄD
D	FMD�sEg�à=F_V�^�WÊ^�WNKMCJWNCJjvWNO@äPåJWÊ^�gVXKMâEåEOi^@æ@WÊ^�s�VXg�O�à=g�D-^y^�K�WNCJàJåp^»O¶^�WNßAåELÊW8oSFMV�WÄFS^XWÊKlCEO	H
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