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RTSCU/V=WQXZY\[^]"V,V=_a`cb\deX'`fSCg,h i4dEgQjCW,dejEY�k4Ylbnm,gQSC_fSEjEo�p0[qSCWQV R$SCU/V=W,XZY\[�]^V,Vr_c`cb\deX'`fSCg,h
s WQt=_a`cguR�`fXvouw"g=`fxEY\[qh'`fXyo s{z}|-~ p{U�tr� s WQtr_c`cg�RT`fXyo�w0g,`fxEY\[qhq`fXvo

s WQtr_c`cg�� ~ [qYl_cdEg,� ��dEde['t=[E�W,b'�EYlg.�rp0Y\[qU�dEg�o s WQt=_c`cg.� ~ ['Yl_cdEg,�
���=�E�����Q�C�6���=�e�����y�=�����q�E� ���Q�e���,�����C���I�y��� �E�,�� ��,�E�6�Q�,�E�����¡�,�¢���q�C�

£ ['S�b¤Y\Yl�=`cgQjCh�SE¥�X'mQY�i z p{¦Q§¨RTSCgQ¥©Y\[qYlg,b¤Y
w0g,`fxEY\[qh'`cXvoªSE¥I�"SCgQj | SCg,jQ�,�^SCgQj | SCgQj

« `f[q`adEU­¬$W,XZX^dEg,��k®[qdEb¤o¯�^SC_a_fS�°Tdlo | `cg,j¯±³²L�,`fXZSE[qhµ´
¶ ¦E¦Q§

R��Qi ~L£ WQt=_c`ab\deX'`fSCg,h
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Ã�Ä�ÅnÆqÇ\ÈCÉ�Æ
ÊªËlÌeÍ�ËlÎ¿Ï=Î»ËlÐ¡Ñ�Ò{Ó¡ÔqËlÎÕÒ/ÖaÔq×�Ø{ÙCÍEÚÛË\ÚyÜÕ×�Ì�ËlÎfÝ$Ñ�ÐÛËlØ{Ø-ËlÐ�ÞEÒqß¢ÒqÎÕ×�ÙCØ{ÒnÌ¢Ú�Ü»ÓTÚyÜÕØ{ÒàÔ'×¢Ì�ÓvÍ�Ø0ÜÕÌCÑ�Ï=Ò'áEÙ�ÒqÌ�ÓyÜÕß�Ò-ËlÌ�Þ
Ð¡Ònâ6ÍCÜÕÐ¡ÒnÓ$Î¹×�Ú¡ÓT×�ã®ÎÕÜ¹ÌCÑ¢ÍCÜ»Ó¼Ú¡ÜÕÔ{ÒqáeÙ�ÒqÐyÚyÜ»ÓyÒ�ä{Ê/×�Ð¡Ò{ÐyÒµÔ'ÒqÌ6Ú¡Î¹å¢Ï=Ë�ÌeÍCØ"æ�ÒnÐ�×lã}×lã}ËlÎ¹ÚyÒqÐ¡Ì�ËlÚyÜÕß�ÒnÓ$æ�Ë¢ÓvÒµÞ�×¢ÌªÚ¡ÐyÒnÒ'ç
æ�ËlÌCè�ÐyÒµÓv×¢ÍCÐÛÔ'ÒnÓ�ÖaÓyÍ�ÔÛé�Ë�Ó"ê ÒqÌCÌEç³ëvëZÏ ìeÍ�Ó¡ËlÌCÌ�Ò�Ï�í�êGÚ¡ÐyÒnÒqæ�Ë�ÌCèCÝTé�Ë¤ß¢Ò-æ�ÒnÒqÌ�ÒqáeÙ�Î¹×¢ÐyÒµÞQä�î}éCÒàÜ»ÞEÒnËªÜÕÓ�Úy×
Ë�ÍEÚy×¢Ø-Ë\ÚyÜ»ÔqË�Î¹ÎÕåGïvÜÕÌ�ÞEÍ�ÔqÒnð/×¢Ð"ÐÛË\Ú¡éCÒqÐ"ÐyÒµË�Þ¯×�ñGÖ©ê®Ý¡ò�órôõÑ�ÐÛËlØ{Ø-ËlÐÛÓ�ãcÐ¡×�ØöÚ¡éCÒ�Ù�Ë�Ð¡ÓyÒ�Ë�ÌCÌC×�Ú¡Ë\Ú¡ÒnÞ�Ú¡ÐyÒnÒ'ç
æ�ËlÌCè÷ÐyÒµÓv×¢ÍCÐ¡ÔqÒnÓ�Ë�Ì�Þ÷Úy×/Í�ÓyÒ-Úyé�Ò{ÚyÐ¡ÒqÒqæ�ËlÌCè÷Ñ�ÐÛËlØ{Ø-ËlÐÛÓ�Ú¡éeÍ�Ó�×¢æEÚ¡Ë�Ü¹ÌCÒµÞ�Ü¹Ì<ÖcÙ�Ðy×¢æ�ËlæCÜÕÎÕÜÕÓvÚyÜ»ÔnÝTÙ�ËlÐÛÓvÜÕÌCÑ	×�Ð
Ë¢ÓTË�ÓvÚ¡Ë�ÐvÚ¡Ü¹ÌCÑ¨Ù�×�ÜÕÌ¢Ú$Úy×�ãcÍCÐyÚyéCÒnÐ�Ñ�ÐÛËlØ{Ø-ËlÐ$ÞEÒqß¢ÒqÎÕ×�ÙCØ{ÒqÌ6Úµä^î}éCÒ{ËlÙCÙCÐ¡×¢Ë¢ÔÛé�Ü»Ó$ÔÛé�ÒnËlÙ=Ï�ãaË�ÓvÚnÏ,ËlÍCÚy×�Ø-ËlÚyÜ»ÔlÏ
Î»ËlÐ¡Ñ�Ò�Ó¡ÔqË�Î¹Ò¢Ï4ï¡ÞCË\ÚÛËàÞEÐ¡Ü¹ß¢ÒqÌ�ð-Ë�Ì�Þ	æ�Ë�ÓyÒnÞ	×¢Ì/ÐyÒµËlÎrÎÕË�ÌCÑ�Í�Ë�Ñ�Ò�Ð¡ÒnÓy×�ÍCÐÛÔ'ÒµÓqä}îrÐyÒnÒqæ�Ë�ÌCè�Ñ¢Ð¡Ë�Ø0Ø-Ë�Ð¡Ó�Ú¼åeÙCÜ»ÔqË�Î¹ÎÕå
ÜÕÌeß�×¢Î¹ß¢ÒLÎ»ËlÐ¡Ñ�Ò�ÓyÒ'Ú¡Ó}×�ã�ÎÕÒ'áEÜ»ÔqË�Î�Ú¡ËlÑ6Ó}ËlÌ�Þ¨ÌC×¢ÌEç¿ÎÕÒ'áEÜ»ÔqË�Î�ÔnË\Ú¡ÒqÑ�×¢ÐyÜÕÒnÓ}Ë¢ÓIÓvåeÌ6Ú¡Ë¢ÔZÚyÜ»Ô$Ü¹ÌCãc×�Ð¡Ø{ËlÚyÜÕ×�Ì�ÚyÒnÌ�ÞCÓ}Ú¡×0æ�Ò
ÒnÌ�Ô'×EÞEÒµÞ�ÜÕÌ�Ø{×�Ì�Ë¢ÞEÜ»Ô^ÔqËlÚyÒnÑ�×�Ð¡å�ÓyåeØ^æ�×�Î»ÓqäTî}éCÒnå�ãcÒµË\Ú¡ÍCÐyÒ^ø�Ë\Ú$ÐyÍ�Î¹ÒµÓ"ÖcÚyÐ¡ÒqÒnÓÛÝ}Ú¡é�Ë\Ú�ÔqË�ÌùïvÍ�Ì�ÞEÒqÐÛÓyÙ�ÒµÔ'Ü¹ãcåeð
ËlÚvÚÛË�ÔÛéCØ{ÒqÌ6Ú^Ù�×¢Ó¡ÓyÜ¹æCÜÕÎÕÜúÚ¡Ü¹ÒµÓqä	î=Ð¡ÒqÒnæ�ËlÌ�èªÑ�ÐÛËlØ{Ø-ËlÐÛÓ�ÞE×�Ì�×lÚ�ÜÕÌ�Ñ�ÒnÌCÒqÐÛËlÎ ãc×¢Î¹ÎÕ×\û�üLæ�ËlÐ0ËlÐÛÔÛéCÜ¹ÚyÒnÔ'ÚyÍCÐÛËlÎ.ÞCÒ'ç
ÓyÜÕÑ�Ì�ÙCÐyÜÕÌ�ÔqÜ¹ÙCÎÕÒnÓ-ÖcÚyéCÜ»ÓTÜ»ÓTÌC×lÚTÚy×/Ó¡Ë¤å	Úyé�ËlÚTÚyÐ¡ÒqÒqæ�ËlÌCè�Ñ¢Ð¡Ë�Ø{Ø{Ë�Ð¡ÓLÞE×	ÌC×lÚ�é�Ë¤ß¢Ò0ÞCÒnÓyÜ¹Ñ¢Ì÷ÙCÐ¡ÜÕÌ�Ô'ÜÕÙCÎÕÒnÓÛÝZä{í�Ó
Ë�Ô'×¢Ì�ÓyÒnâ6ÍCÒqÌ�Ô'Ò�Ï Ú¡ÐyÒnÒqæ�Ë�ÌCèuÑ�ÐÛËlØ{Ø-ËlÐÛÓ�Ú¡ÒqÌ�ÞýÚy×�é�Ë¤ß�Ò�ß�ÒqÐ¡åuÎÕË�ÐyÑ¢Ò	ò�ó�ôþÐyÍ�Î¹Ò¨æ�Ë�ÓyÒnÓ¨ÖcÒ¢ä Ñ�ä�ê ÒqÌCÌCç¿ëyë-ÿ��� Ï �����¨ò�órôOÐ¡ÍCÎ¹ÒµÓLãc×�Ð�Ëlæ�×�ÍCÚ � Ø{ÜÕÎ¹ÎÕÜ¹×¢Ì÷û�×�ÐÛÞCÓ$×lã®ÚyÒqá6ÚZÝ$ûIÜúÚ¡éu×lãfÚyÒnÌ÷×¢Ìeå�Ø{Ü¹ÌCÜÕØ-ËlÎÕÎ¹å÷ÞEÜúñ�ÒqÐ¡ÜÕÌCÑ	ÐyÍCÎÕÒnÓnä�4ß�ÒnÌªÚ¡éC×�ÍCÑ¢éªÚ¡ÐyÒnÒqæ�Ë�ÌCè�Ñ¢Ð¡Ë�Ø0Ø-Ë�Ð¡Ó$ËlÐ¡Ò"Î»ËlÐ¡Ñ�Ò¢Ï�ÚyéCÒnå÷Ë�ÐyÒ{Ó¼Ú¡Ü¹ÎÕÎ.ÜÕÌ�Ô'×¢Ø{ÙCÎ¹ÒqÚyÒ{Ò'áEéCÜÕæCÜ¹ÚyÜÕÌCÑ/ÍCÌ�Ë�æ�Ë\Ú¡ÒnÞ÷ÐyÍ�Î¹Ò
Ë¢ÔqÔqÒnÓ¡ÓvÜÕ×�Ì-ÐÛË\Ú¡ÒnÓnä�ó�Ðy×¢Ø Ë^Ñ�ÐÛËlØ{Ø-ËlÐ®ÒqÌCÑ¢Ü¹ÌCÒnÒqÐ¡Ü¹Ì�Ñ�Ù�×¢Ü¹Ì6Ú}×lã,ßeÜÕÒqû Úyé�Ò$ÓyÜ��nÒ�×�ãQÚyéCÒ$ÐyÍ�Î¹ÒLæ�Ë�ÓyÒ�Ù�×¢ÓyÒnÓ®ÙCÐ¡×�æEç
ÎÕÒqØ-ÓLãc×�Ð$Ø-ËlÜÕÌ6Ú¡ËlÜÕÌ�Ë�æCÜ¹ÎÕÜ¹Ú¼å�Ï�Ò'áeÚyÒnÌ�ÞCË�æCÜ¹ÎÕÜ¹Ú¼å	Ë�Ì�ÞQÏ�Ü¹ã®ËàÚ¡ÐyÒnÒqæ�Ë�ÌCè¨Ñ�ÐÛËlØ{Ø-ËlÐ�Ü»Ó�Úy×¨æ�Ò0Í�ÓyÒnÞªË¢Ó�Ë/ò�órç¿æ�Ë¢ÓvÒ
ÜÕÌ¯Ë
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ËlÚvÚÛË�ÔÛéCØ{ÒqÌ6Ú�ÞEÒnÔqÜÕÓyÜÕ×�Ì�ÓnäLëAÌ�ÞEÒqÒµÞQÏQÜúÚ�Ü»ÓLÓy×�Ø{ÒqÚyÜÕØ0ÒµÓTÞE×�ÍCæCÚyÒnÞªûIéCÒ'Ú¡éCÒqÐTéCÜÕÑ�é�Î¹å	Ñ�ÒnÌCÒqÐÛËlÎ�ü�æ�ËlÐTÓyÔÛéCÒnØ-Ë\Ú¡Ë
Í�ÓvÒqãcÍCÎ¹ÎÕå�Ó¡ÔqËlÎÕÒ�Ú¡×�ïyÐyÒµËlÎ»ð{ÎÕË�ÌCÑ�Í�Ë�Ñ�Ò¢ä�ëAÌ�ÙCÐ¡ÒqßeÜÕ×�Í�Ó�û®×¢Ðyè¨û�Ò"ÞEÒnß�ÒqÎÕ×�Ù�ÒnÞ�Ø0ÒqÚyéC×EÞE×¢Î¹×¢Ñ�ÜÕÒnÓ�ãc×�Ð$ËlÍEÚ¡×�Ø-Ë\Ú¡ÜÕÔ
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��ÒqÐ
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Ì�×lÚ¡ËlÚyÜÕ×�Ì{×lã�Ñ�ÐÛËlØ{Ø-ËlÐ Ð¡ÍCÎÕÒnÓnärëAÌ0Úyé�ÒIÙCÐyÒµÓvÒnÌ6Ú.Ù�ËlÙ�ÒqÐ�û�Ò�Ô'×¢Ì�ÞEÍ�Ô'Ú4ËTÌ6Í�Ø^æ�ÒqÐ�×lã�Ò'áEÙ�ÒqÐ¡Ü¹Ø{ÒnÌ¢ÚÛÓ Úy×�ÒqáEÙCÎ¹×¢ÐyÒ
Ë{ÓyÙ�Ë�ÔqÒT×lãrÙ�×¢Ó¡ÓyÜ¹æCÎÕÒTÑ�ÐÛËlØ{Ø-ËlÐÛÓ4æ�Ë�ÓyÒnÞ�×�Ì	Ë0ÓyØ-ËlÎÕÎ�ãcÐ¡Ë�Ñ�Ø{ÒqÌ6ÚI×lãrÚyéCÒ�íLê�ÚyÐ¡ÒqÒqæ�ËlÌCè-Ð¡ÒnÓy×�ÍCÐÛÔ'Ò¢ä ìeÚ¡ËlÐyÚyÜÕÌCÑ
ûIÜ¹Úyé�Úyé�Ò¨×¢ÐyÜÕÑ�ÜÕÌ�Ë�Î4Ú¡ÐyÒnÒqæ�Ë�ÌCèuãcÐ¡Ë�Ñ�Ø{ÒqÌ6Ú0û®Ò	ËlÍEÚ¡×�Ø-Ë\Ú¡ÜÕÔnËlÎÕÎ¹å¯ÒqáeÚyÐÛË�ÔZÚ-Ë¯ò�órô��{ä��÷Ò¨Úyé�ÒqÌ ËlÙCÙCÎÕå�ËlÌ
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×¢ÐyÜÕÑ�ÜÕÌ�Ë�ÎEÚyÐ¡ÒqÒnæ�ËlÌCè"ãcÐÛËlÑ�Ø{ÒnÌ¢Ú4Ë�Ì�Þ-Ð¡ÒnÞEÍ�Ô'ÒnÓ�ÚyéCÒLÌ6Í�Ø^æ�ÒqÐ4×�ã,ÐyÍ�Î¹ÒµÓ�Ò'áeÚyÐÛË�Ô'ÚyÒµÞQÏ¢Ð¡ÒnÓyÍCÎ¹ÚyÜÕÌCÑ�ÜÕÌàË�Ñ�ÒnÌCÒqÐÛËlÎÕÜ»ÓvÒµÞ
Ú¡ÐyÒnÒqæ�Ë�ÌCè�ãcÐÛËlÑ¢Ø0ÒnÌ6Ú4ËlÌ�Þ"Ü¹ÌàËTÔq×�Ø{Ù�Ë�Ô'ÚyÒµÞ^Ñ¢Ð¡Ë�Ø0Ø-Ë�Ð����µä î}éCÒIÑ¢ÒqÌCÒnÐ¡Ë�Î¹Ü»ÓvÒµÞ�ãcÐÛËlÑ¢Ø0ÒnÌ6Ú Ü»Ó Ú¡éCÒqÌ-Ø-ËlÌeÍ�Ë�Î¹ÎÕå
Ôq×�Ð¡ÐyÒµÔZÚ¡ÒnÞªÚy×ªÔnË\Ú¡ÔÛéuØ{Ü»ÓyÓyÒnÞuÔ'×¢Ì�ÓvÚyÜ¹ÚyÍCÒnÌ¢ÚÛÓàÖaË�Ì�Þ�Úyé�ÒàÎ¹ÜÕè�Ò¤Ý$ÐyÒµÓvÍ�ÎúÚ¡Ü¹ÌCÑ/ÜÕÌ�ËlÌ¯Ë�ÍEÚy×¢Ø{ËlÚyÜ»ÔqË�Î¹ÎÕå�Ò'áeÚ¡Ð¡Ë¢ÔZÚyÒµÞQÏ
Ôq×�Ø{Ù�Ë¢ÔZÚyÒµÞ	ËlÌ�ÞuÖcÒqñ�ÒµÔZÚ¡Ü¹ß¢ÒqÎÕå�Ø-ËlÌeÍ�Ë�Î¹ÎÕåCÝ}Ô'×�Ð¡Ð¡ÒnÔZÚ¡ÒnÞ�Ñ�ÐÛËlØ{Ø-ËlÐ������ �"ä4Ê�ËlÌeÍ�Ë�Î=Ô'×¢ÐyÐ¡ÒnÔ'ÚyÜÕ×�Ì�ÙCÐy×EÔqÒqÒnÞ�ÓIÜ¹Ì
Ú¡éCÒªï¡ÓvÙ�Ü¹Ð¡ÜúÚÛð0×lã ÚyÐ¡ÒqÒnæ�ËlÌCè¨Ñ�ÐÛËlØ{Ø-ËlÐÛÓTÖcû�Ò^ÞE×àÌ�×lÚ�ÜÕÌ6ÚyÐ¡×eÞCÍ�Ô'Ò�üLæ�ËlÐ$ËlÌ�Ë�Î¹åEÓyÒnÓÛÝZä��÷Ò�Ú¡éCÒqÌªÒ'áEÙCÎÕ×�Ð¡Ò$é�×\û
Ø"Í�ÔÛé�×�ã�ÚyéCÒ"Ø{Ë�ÌeÍ�ËlÎ�Ô'×�Ð¡Ð¡ÒnÔZÚ¡Ü¹×¢Ì�Ó¼Ú¡ÒqÙ�Ó�×�Ì/Ú¡ÐyÒnÒqæ�Ë�ÌCè�ÚyÐ¡ÒqÒnÓLÔqË�Ì�æ�Ò0Ë�ÔÛéCÜÕÒqß¢ÒnÞ/Ë�ÍEÚy×¢Ø{ËlÚyÜ»ÔqË�Î¹ÎÕå�ä���Ò"ÞCÒ'ç
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« dEg�W,dE_¼�4_cde['jEY�h'b\dE_cYý±³b¤SCU/V=WQX'deX'`fSCg=dE_©´"jE[qdEU�U�de[��QY\xEYl_fSEV=U/Ylg�Xà`ch{X'`cU�Y�b¤SCg,h'W,U�`agQjQ� Y0/�V Ylg,h'`cxEY	dEg=�<['Y¤º1 W,`f['Ylh�_fSEX'h¨SE¥^_c`cgQjCW=`chZX'`cb	Y0/�V Y\['X'`chZYE½ « SE[qY÷['Ylb¤Ylg�X'_foE��d g�W,U�t Y\[¨SE¥�SE¥^dE_fXZY\[ng,deX'`fxEYlh¨t=dEhZYl� SCg XZ['Y\Y\t=dEgQ�
['YlhZSCW,[qb¤Ylh�±³h'W,bqm	dEh £ Ylg,g�º ~'~ �e�QW,h'dEg,gQYE�e] £ XZ['Y\Y\t=dEgQ�,´.m=dlxEY�t Y\Ylg�Y0/�V=_fSE[qYl��½®k�m,YL`c�QYld0`ch4XZS{dEW,XZSCU�deX'`cb\dE_c_fo2 `cg,�=W,b¤Y43àSE[$[qdeX'mQY\[T['YldE�÷S65 ± £ ´ZR z p jE[qdEU�U�de[nhL¥¿['SCU�X'mQY^Vrde[qhZY{dEg,gQSEX'deXZYl��XZ['Y\Y\t=dEgQ�ª['YlhZSCWQ[qb¤Ylh$dEg,�÷XZS



W,hZY�X'mQY�XZ[qY\Y\t=dEgQ��jE[qdEUªU�de[qh"X'm�W,h^SEt,X'dE`cgQYl� `cg ±¿V,['SEt=det=`a_c`chZX'`cb�´�V=de[nh'`cgQj�7¾R�m,de[qg,`cde���
8:9�;®SE[{dEh{dªhZX'de[qX'`cgQj
V SC`cg�X$XZS÷¥¿W,['X'mQY\[�jE[qdEU�Uªde[^�QY\xEYl_fSEV=U�Ylg�X<7 | ['SEXZS�x¯Y\X\½�dE_¼�
8:=�;¼½Lk�mQYàdeV=V,['SCdEbqm�`ch�bqm,YldeV.�=¥³dEhZX\�=dEWQXZSCUªdeX'`cbe�
_cde['jEYàhqb\dE_fYE� 2 �,deX'd÷�Q[q`fxEYlg>3	dEg,��t=dEhZYl�¯SCg¯[qYldE_._cdEgQjCW,dejEY�['YlhZSCWQ[qb¤Ylhl½

k®['Y\Y\t=dEgQ�ÂjE[qdEU�U�de[qh÷Xvo�V=`cb\dE_a_fo `cg�xESC_cxEY _cde[qjEY hZY\X'h�SE¥à_fY0/Q`cb\dE_"X'dejChudEg,��g,SCg�ºv_fY0/Q`cb\dE_"b\deXZY\jESE[n`fYlh¯dEh
hZo�g�X'dEb¤X'`abª`cgQ¥¿SE[qU�deX'`cSCg XZYlg,�,hàXZS�t Y/Ylg,b¤S��,Yl� `cgùU�SCg,dE�,`cb/b\deXZY\jESE['o hZo�U�t SC_ch\½�k�mQY\o ¥©YldeX'W,['Y,?rdeXà[nW,_fYlh
±¿XZ['Y\Ylhn´	X'm,deX�b\dEg 2 W,g=�QY\[qhZV Ylb\`f¥¿o@3�deXZX'dEbqm,U�Ylg�X�V SCh'h'`ft=`a_c`fX'`fYlh\½<k®['Y\Y\t=dEgQ� jE[qdEU�Uªde[qh��QS<gQSEX�`cgGjEYlg,Y\[qdE_
¥¿SC_c_fS�°BA0t=de[�de[qbnm,`fXZYlb¤X'WQ[ndE_��QYlh'`fjCguV,[n`cg,b\`fV=_cYlh"±¿X'm,`chT`ch�g,SEX$XZS÷h'dlo�X'm,deX�XZ['Y\Y\t=dEg,�ªjE[qdEU�Uªde[qh��QS/gQSEX�m,d�xEY
�QYlh'`cjCg�V,[q`ag,b\`fV=_fYlhµ´n½L]0h"d�b¤SCg,hZY 1 WQYlg,b¤YE��XZ['Y\Y\t=dEgQ�¯jE[ndEU�U�de[qh"XZYlg,��XZS�m,d�xEY�xEY\[qo�_cde['jEY	R z p�[qW,_fYàtrdEhZYlh
±¿YE½ÀjQ½ £ Ylg,g�º ~'~DC §�E��¾¦E¦E¦GR z pP[nW,_fYlh¨¥©SE[�det SCWQX¯§uU�`c_a_c`fSCgù°$SE[q�,h	SE¥0XZY0/�Xn´�°^`fX'm SE¥©XZYlg SCg�oGU�`cg,`aU�dE_c_fo
�,`F5 Y\[q`cg,j<[qW,_fYlh\½ ²�xEYlg�X'mQSCWQjCm�XZ['Y\Y\t=dEg,� jE[qdEU�U�de[qh÷de['Y _cde['jEYE��X'mQY\o de['Y hZX'`c_c_^`cg,b¤SCU/V=_cY\XZY�Y0/�m=`ft=`fX'`cg,j
W,g,detrdeXZYl�¯[qW,_fY{dEb\b¤Ylh'h'`cSCg�[qdeXZYlh\½ z ['SCU)d	jE[qdEUªU�de[�YlgQjC`cg,Y\Y\[q`cgQj	V SC`cg�X$SE¥�x�`fY\° X'mQYàh'`HG\Y-SE¥�X'mQY-[qW=_fY{t=dEhZY
V SChZYlhIV,[qSEt=_fYlU�h}¥¿SE[LU�dE`ag�X'dE`cg=det=`c_c`fXyoE�eY0/�XZYlg,�=det=`c_c`fXyo¨dEg=����`f¥ d-XZ['Y\Y\t=dEg,�¨jE[ndEU�U�de[�`ch�XZS�t Y�W,hZYl��dEhLd�R z º
t=dEhZY�`cg¯d�i z pþjE[qdEU�Uªde[l�,¥¿SE[^¥³W,g,b¤X'`fSCg,dE_�±¿¥¿YldeX'WQ['Y¤ºvh'XZ[qW,b¤X'WQ['Y¢´�dEg,gQSEX'deX'`fSCg,hl½ z ['SCU X'mQYàV SC`cg�XTSE¥�x�`fY\° SE¥
X'mQY\SE['Y\X'`ab\dE_�_a`cgQjCW,`ch'X'`cb\h\�:?rdeX$XZ['Y\Y\t=dEg,��XZ['Y\YlhTdEg,��XZ['Y\Y\t=dEgQ�ªjE[qdEU�U�de[qhLY0/�XZ[qdEb¤XZYl�¯¥¿['SCU�hqW,bqm�XZ['Y\YlhT�QS	gQSEX
Y0/�V,['Ylh'hI_c`agQjCW,`chZX'`ab�jEYlgQY\[qdE_a`ch'deX'`fSCg,hl½ z [qSCU X'mQY�V Y\[qhZV Ylb¤X'`fxEYTSE¥�YlU/V=`f[n`cb\dE_�dEg=�/b¤SE['V=W,h�_a`cgQjCW,`ch'X'`cb\hI?rdeXIXZ[qY\Ylh
de['Y"°LYl_c_fºvU/SEX'`fxedeXZYl�ªdEhLX'mQY\o�dE_c_fS¢°�W,g,�,Y\[qhZV Ylb\`FJrb\deX'`fSCg	SE¥.hqWQt,X'_fY^dEg=��SE¥¿XZYlgªX'`cU�Y^b¤SCg,h'W,Uª`cgQj�deXZX'dEbnm,U/Ylg�X
�QYlb\`chq`fSCg,h\½ ~ g,�QY\Yl���Q`fX�`ch�hZSCU�Y\X'`cU/Ylh��QSCW,t,XZYl��°^mQY\X'mQY\[�m,`cjCm,_fo�jEYlgQY\[ndE_IA"trde[�h'bqmQYlUªdeX'd�W,hZY\¥³W,_c_fo�hqb\dE_fY-XZS2 ['YldE_K3ª_cdEgQjCW,dejEYE½

~ g¨V,['Y\x�`fSCW,h.°$SE['�L7¾��dE�,_fY\[l�exedEg�p0Ylg,det=`fX'm¨dEg,�NMùdloE�¾¦E¦'; dEg,�L7 z [qdEgQ���¾¦E¦';r�QY\xEYl_fSEV Yl�¨U/Y\X'mQS��QSC_fSEjC`fYlh�¥¿SE[
dEWQXZSCU�deX'`ab�¥¿YldeX'WQ['Y¤ºvhZXZ[qW=b¤X'WQ['Y"dEg=gQSEX'deX'`fSCg÷SE¥�jE[ndEU�U�de[qhLY0/�XZ[ndEb¤XZYl�÷¥¿['SCU�XZ[qY\Y\t=dEgQ��h\½�]"W,XZSCU�deX'`cb^dEg=gQSEX'd6º
X'`fSCg/SE¥ 2 [qd�°O3-XZ['Y\Y\t=dEg,��jE[qdEUªU�de[qh�`chI�=`FP÷b\W,_fX}dEh�dEg,g,SEX'deX'`fSCg�[qW=_fYlh�SE¥©XZYlg÷gQY\Yl�/XZSà`c�QYlg�X'`f¥¿o�h'W,t=hZY 1 WQYlg,b¤Ylh
`cgªX'mQY%Q"�{�QhLSE¥�?rdeXLXZ[qY\Y\t=dEgQ��[qW=_fYlh\½�A"t=de[$t=dEhZYl��R z p [nW,_fYlh$h'mQSCW,_c�÷h'WQt=h'X'dEg�X'`cdE_a_fo�¥³dEb\`c_c`cX'deXZY0dEWQXZSCUªdeX'`cb
¥¿YldeX'WQ['Y¤ºvhZXZ[qW=b¤X'WQ['Y�dEg=gQSEX'deX'`fSCg�SE¥-jE[qdEU�U�de[÷[qW,_fYlh÷dEh�X'mQY\o Y0/�V=_c`cb\`cX'_fo Ylg,b¤S��QY mQYldE����b¤SCU/V=_cYlU/Ylg�X�dEg,�
U/S��,`FJ=Y\[T['Yl_adeX'`fSCg,hR7 ¬$['Ylh'g=dEg��¾¦E¦';¼½

~ gÂX'm,Y V=['YlhZYlg�X÷V=deV Y\[÷°LY ['Y\V SE['X÷SCg d g�W,U�t Y\[�SE¥àY0/�V�Y\[n`cU/Ylg�X'hªXZSGY0/�V=_fSE['Y d h'V=dEb¤Y�SE¥�V�SChqh'`ft=_fY
jE[qdEU�Uªde[qh�t=dEhZYl��SCgýd/h'U�dE_a_ ¥©[qdejCU�Ylg�X�SE¥}X'mQYà] £ XZ['Y\Y\t=dEgQ��['YlhZSCWQ[nb¤YE½

��X'de[qX'`cgQjù°^`cX'm X'mQY�SE[q`cjC`cg,dE_�XZ['Y\Y\trdEgQ�G¥©[qdejCU�Ylg�X÷°LY dEWQXZSCU�deX'`cb\dE_c_co Y0/�XZ[qdEb¤Xud R z pTS/½UM<Y�X'mQYlg
deV,V=_coªdEg�dEWQXZSCU�deX'`abàhZXZ[qW,b¤X'W,['Y{V,['YlhZY\['x�`cgQj¨jE[qdEU�Uªde[^b¤SCU/V=dEb¤X'`fSCgýhZXZY\V�°^m,`abqmujEYlgQY\[qdE_a`chZYlh�b\deXZY\jESE[q`fYlh"`cg
X'mQY�SE[q`cjC`cg,dE_�XZ['Y\Y\t=dEgQ�	¥¿[qdejCU/Ylg�X�dEg,�/['Yl�=W,b¤Ylh}X'mQY�g�W,U�t Y\[ISE¥�[qW,_fYlh}Y0/�XZ[qdEb¤XZYl����['Ylh'W=_fX'`cgQj{`cg/d{jEYlgQY\[qdE_a`chZYl�
XZ['Y\Y\t=dEg,��¥¿[qdejCU/Ylg�XàdEg,�ù`cg d¯b¤SCU/VrdEb¤XZYl�ùjE[qdEU�Uªde[NSWVµ½/k�mQY/jEYlgQY\[ndE_c`chZYl� ¥¿[qdejCU/Ylg�X�`ch{X'mQYlg<U�dEg�W,dE_c_co
b¤SE['['Ylb¤XZYl��XZS�b\deX'bqm�U�`ah'hZYl�ub¤SCg,hZX'`fX'W,Ylg�X'hà±³dEg,�uX'm,Y{_a`f�EY¢´�['Ylh'W,_fX'`agQj�`cg�dEg¯dEWQXZSCU�deX'`ab\dE_c_foªY0/�XZ[qdEb¤XZYl���rb¤SCU	º
V=dEb¤XZYl� dEg,� ±¿Y05 Ylb¤X'`fxEYl_fo�U�dEg�W=dE_c_fo,´	b¤SE['['Ylb¤XZYl��jE[qdEU�U�de[XSWVZY [-½ « dEg�W,dE_^b¤SE[q['Ylb¤X'`fSCg�V,['S�b¤Y\Yl�,hª`cgÂX'mQY2 hZV=`c[q`fX\3-SE¥.XZ[qY\Y\t=dEgQ��jE[qdEUªU�de[qh-±¿°LY{�QS	gQSEXT`cg�XZ[qS��,W=b¤Y�A"trde[TdEg=dE_fo�h'Ylhn´n½�M<Y{X'mQYlgªY0/�V=_fSE[qY"mQS¢° U¨W,bnm÷SE¥
X'mQY	U�dEg�W,dE_®b¤SE[q['Ylb¤X'`fSCg hZXZY\V=h"SCg XZ['Y\Y\t=dEgQ�¯XZ['Y\Ylh-b\dEg�t Y�dEbnm,`fY\xEYl�<dEWQXZSCU�deX'`ab\dE_c_foE½OM<Y/�QY\xEYl_cSEV.��`cU/V=_fY¤º
U/Ylg�X�dEg,��XZYlhZX�dEgudEWQXZSCU�deX'`cb{XZ['Y\Y\trdEgQ� 2 jE['S�SCU�`cg,j]3¨U�Y\X'mQS��,SC_fSEjEoª°^m=`cbqm�`chTdeV,V=_c`cYl�ªXZS	X'mQY{jEYlgQY\[qdE_a`chZYl�
XZ['Y\Y\t=dEg,�ù¥©[ndejCU/Ylg�X¨XZS o�`cYl_c� d b¤SCU/V=dEb¤XZYl�GdEg,� dEWQXZSCU�deX'`cb\dE_a_fo b¤SE['['Ylb¤XZYl�GjE[ndEU�U�de[DSWV^Y _E½<p0[qdEU�Uªde[qhSWVZY [ dEg,�`SWV^Y _-de[qY-xEY\['o�hq`cU�`c_cde[$XZSªb¤SCU/Vr`c_fYl��SCWQX 2 ?rdeX\3�i z p"º�= ¶ hZXvo�_fY-jE[qdEU�Uªde[qh\½�M<YàY0/�V=_fSE['Y-[qY\jCW,_cde[
Y0/�V,['Ylh'h'`cSCg�t=dEhZYl�ub¤SCU/VrdEb¤X'`fSCg<±¿t�SEX'm�U�dEg�W,dE_�dEg,�÷dEW,XZSCU�deX'`cb�´�XZS�[qYl_cdeXZYWS V^Y [ XZS¨d¨i z p0º�= ¶ hZXvo�_fY^jE[ndEU	º
U�de[¨�QYlh'`fjCg�½ z `cg=dE_c_foE�.°$YªU�dEg�W,dE_c_fo ['Ylb¤S��QYªd�hqWQt=hZYlb¤X'`fSCgùSE¥$X'm,Y�jEYlgQY\[qdE_c`ahZYl�<dEg,� UªdEg�W,dE_a_fo�b¤SE['[qYlb¤XZYl�
XZ['Y\Y\t=dEg,� ¥¿[qdejCU/Ylg�X�`ag�XZS 2 xedEg,`c_a_cd6º"?rdlxESCW,[a3bA{¬$de[¨t=dEhZYl� XZ['Y\Ylh\½ z ['SCU X'mQYlhZY÷°LY�Y0/�XZ[qdEb¤X	dýb¤SCU/VrdEb¤XZYl���
U�dEg�W,dE_c_fo�b¤SE['['Ylb¤XZYl���cA0¬Tde["t=dEhZYl�¯jE[qdEUªU�de[%SWVZY [�Y d�½M<Y/Y\xedE_cW,deXZY	SCWQ[{jE[qdEU�Uªde[qh{dEg,� U/Y\X'mQS��,h{W,h'`cgQj�hZX'dEg,�,de[n� _adet�Yl_a_fYl�¯t,[qdEbq�EY\X'`cgQj�U/YldEhqWQ['Ylh{dEg,� dEbµº
b¤SE[q�,`agQj	XZS÷mQS¢° °LYl_a_ X'mQY\ouV�Y\[q¥©SE[qU­W=g,�QY\[�dEWQXZSCU�deX'`ab-¥©YldeX'W,['Y�hZXZ[qW=b¤X'WQ['YàdEg,gQSEX'deX'`cSCg¯X'dEhZ��h\½
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z ±¿YldeX'WQ['Y¢´vºvhZXZ[nW,b¤X'WQ['Ylhh7 | deV=_cdEg dEg,� ¬$['Ylh'g,dEg��
= ¶ ;àde['Y 2 m,`cjCmQY\[¯_fY\xEYl_K3��"detrhZXZ[qdEb¤X�hZo�g�X'dEb¤X'`ab�[qY\V,['YlhZYlg�X'd6º
X'`fSCg,hl½ ~ X{°$SCW,_c� t Y¨�,Ylh'`f[qdet=_cY�XZS�m,d�xEY/XZ['Y\Y\t=dEgQ��['YlhZSCWQ[qb¤Ylh{°"`fX'm t�SEX'mùR z º £ �,pödEg,� ¥¿YldeX'WQ['Y¤ºvhZXZ[qW=b¤X'WQ['Y
['Y\V,[qYlhZYlg�X'deX'`cSCg,h

i dEh^XZ[qdE`cg,`agQj	['YlhZSCWQ[qb¤Ylh�¥©SE[�V=['SEt=det=`c_a`chZX'`cb"i z pà¸6W=g,`FJrb\deX'`fSCg�¸6b¤SCg,hZXZ[qdE`cg�X�jE[qdEUªU�de[qh



i XZS÷�QY\xEYl_fSEV�h'X'dEg,��ºvdE_fSCgQYài z pà¸6W,g=`FJrb\deX'`fSCgr¸6b¤SCg=hZXZ[qdE`cg�X�jE[qdEU�Uªde[�['YlhZSCWQ[nb¤Ylh
~ gGV,['Y\x�`fSCW,h	°$SE['�B7¾��dE�,_fY\[l��x6dEg�p{Ylg,det=`fX'm dEg,�jMùd�oE�¾¦E¦';àdEg,�k7 z [qdEgQ���¾¦E¦';0�,Y\xEYl_fSEV Yl�GXv°$S U/Y\X'mQS���º

SC_fSEjC`fYlh"¥¿SE[0dEWQXZSCUªdeX'`cb\dE_c_fo�dEg,g,SEX'deX'`cgQj�XZ['Y\Y\t=dEgQ�¯XZ['Y\Ylh{dEg,�ýjE[qdEU�U�de[nh^Y0/�XZ[qdEb¤XZYl� ¥¿['SCU hqW,bqmýXZ['Y\Ylh0°^`fX'm
¥¿YldeX'WQ['Y¤ºvhZXZ[qW=b¤X'WQ['Y<`cgQ¥¿SE[qU�deX'`fSCg.½ml-gQY U�Y\X'mQS�� `ag�xESC_fxEYlh�X'mQY<hZX'deXZYlU�Ylg�X�SE¥�['Y\jCW,_cde[uY0/�V,['Ylh'hq`fSCgÂtrdEhZYl�
¥¿YldeX'WQ['Y¤ºvhZXZ[qW=b¤X'WQ['Y"dEg=gQSEX'deX'`fSCg÷V,[q`cg,b\`cV=_fYlh\�eX'mQY"SEX'mQY\[{±³b\dEhqb\dE�QYl�r´�['Y\°�[q`fX'`agQj{SE¥�XZ['Y\Y"�QYlhqb¤[q`fV,X'`fSCg=h�`cg�d�XZ['Y\Y
�QYlh'b¤[n`fV,X'`fSCgu_cdEgQjCW=dejEYE½

nporq s 5>tvu)w¼9 H�xNy�z�H�5=3e36?v24:|{u9�3¢5rK�D<:�:�2.@e9�@C?¼2®:
Q�Y\jCW=_cde["Y0/�V,['Ylhqh'`fSCg�t=dEhZYl� dEg,gQSEX'deX'`fSCg `ch"t YlhZX"Y0/�V=_cdE`agQYl��t�o¯°$d�oýSE¥�Y0/QdEU/V=_cYE½0k�m,Y�¥¿SC_c_fS�°"`cgQj÷`ah^d}?rdeX
R z p�[nW,_fY$Y0/�XZ[qdEb¤XZYl�	¥¿['SCU�d"XZ['Y\Y\t=dEgQ��['YlhZSCWQ[nb¤Y-±³g,SEXZY$X'm=deXIYldEbqm/b¤SCg,hZX'`cX'WQYlg�XI`ch�SE¥rX'mQYL¥¿SE[qU �C�]~��r� °"mQY\['Y
�C�]~ `ahId0U�SCg,dE�,`cb�R z p b\deXZY\jESE['o/dEg,� � `chId0xede[q`cdet=_fYT�QYlh'`cjCgQYl�¨XZSàb\de['['o�¥¿YldeX'WQ['Y¤ºvh'XZ[qW,b¤X'WQ['Y�`agQ¥©SE[nU�deX'`fSCgr´n·
� � ������� ��� � ��� ��� �r� ����� ����� ��� ���>� �p�Z� �����r�

~ g}?rdeXLXZ[qY\Y\t=dEgQ�ª[nW,_fYlh$h'W,bqmudEh$X'm,`chl�@Q"�{��h$SE¥¿XZYlg¯b¤SE['['YlhZV SCg,�÷XZS/hZY 1 WQYlg,b¤YlhTSE¥4U¨W,_fX'`fVr_fY�±¿YlU�t�Yl�=�QYl�r´
b¤SCg,hZX'`cX'WQYlg�X'hl½}]0h}d"b¤SCg=hZY 1 W,Ylg,b¤YE��dEg,gQSEX'deX'`cSCg	V,[q`cg,b\`cV=_fYlh�gQY\Yl�¨XZS{t YLV=de[qX'`cdE_�dEg=��W,g=�QY\[qhZV Ylb\`FJ=Yl��`cgàSE[n�QY\[
XZS t Y<det=_fY XZS dEh'hZS�b\`cdeXZYùh'WQtrhZY 1 W,Ylg,b¤YlhuSE¥NQ"�{�Qh÷°"`fX'm X'mQY ['Y 1 W,`f['Yl� ¥¿YldeX'WQ['Y¤ºvhZXZ[qW=b¤X'WQ['YùdEg,gQSEX'deX'`cSCg,h\½M<YùYlU/Vr_fS�o�['Y\jCW,_cde[¯Y0/�V,['Ylh'hq`fSCg XZS Y0/�V,[qYlh'h¯W,g,�QY\[nhZV Ylb\`FJ=Yl��[qW,_fY i4�-��h¯dEg,�BQ"�{��hudEg,� XZSÂV=`cb'��SCWQX
h'WQtrhZY 1 W,Ylg,b¤YlhT`cgu[qW,_fY�Q^�-��h\½I]0g,gQSEX'deX'`fSCg�V,[q`cg,b\`cV=_fYlh�de['Y-SE¥�X'mQY{¥¿SE[qU���� �B�U� � � �B���@� ��°^mQY\[qY ����� `ch
d	hZY\X�±³`cg�SCWQ[�`cU�V=_fYlU/Ylg�X'deX'`fSCg,h$d/_c`chZXn´�SE¥®b¤SCg6�ZW,g=b¤X'`fSCg,h$SE[��,`ch��'W,g,b¤X'`cSCg,h�SE¥�¥©YldeX'W,['Y¤ºvhZXZ[qW,b¤X'W,['Y{Y 1 W,deX'`cSCg,h\�
h'W,bnm�dEh\·
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k�m,Y
J=[qhZXàV=[q`cg,b\`fVr_fY�`c�,Ylg�X'`FJrYlh ��� �r�I� ��� ����� h'WQt=h'Y 1 WQYlg=b¤Ylhà`cg<[qW=_fY,Q^�-��hàdEg,� hZX'deXZYlh�X'm=deXà¥©SE[�Xv°$S

dE�'�'dEb¤Ylg�X ��� hàX'm,Y�¥©YldeX'W,['Y÷hZXZ[nW,b¤X'WQ['YªdEhqhZS�b\`adeXZYl�ù°^`fX'mùX'mQY÷hZYlb¤SCg=� ��� V=['S�x�`c�QYlh-X'm,Y�x6dE_aWQY�SE¥�dEg �=�E�6�Q�
¥¿YldeX'WQ['YàSE¥IX'mQY�J=[qhZX\½$]"�,�=`fX'`fSCg,dE_c_coE��t SEX'm�hqm,de['YàX'mQY�h'dEU/Y�xedE_cWQY-¥¿SE[^X'm,Yl`f[ ����¢=� deXZXZ[n`ft=WQXZYlh\½$k�mQY�h'Ylb¤SCg,�
V,[q`ag,b\`fV=_fY}hZX'deXZYlh®X'm,deX4X'm,YL_fY\¥¿X'U/SChZX ��� `ch.X'mQYLmQYldE�àSE¥,d � � [qW,_fYE½®]GV=de['X'`cb\W,_ade[�V,[q`cg,b\`cV=_fY}U�dloàdeV,Vr_fo0h'Y\xEY\[qdE_
X'`cU/Ylh�XZS��,`F5 Y\['Ylg�X�h'WQt=h'Y 1 WQYlg=b¤Ylh�`cg/X'mQY$Q^�-�¨SE¥�dàh'`cgQjC_cY$[nW,_fY�dEg,��d�g�W,U�t Y\[�SE¥��,`F5 Y\['Ylg�XIV,[q`cg,b\`cV=_fYlh�U�dlo
deV,V=_coàXZSàdEg�o¨SCgQY�[qW=_fYE½®]0_c_�V,[q`cg=b\`fV=_fY$deV,V=_c`cb\deX'`cSCg,h®de[qY�b¤SC_c_fYlb¤XZYl��dEg,�	X'm,Y$[nW,_fY�`ch}dEg,gQSEX'deXZYl��dEb\b¤SE[n�,`cgQjC_fo�·
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npo¬n s 5�­ýH�?¼@C?v:�tU®"H�5,5=3
l{WQ["hZYlb¤SCg,� U/Y\X'mQS��ý`ch�trdEhZYl��SCg�['Y\°�[q`cX'`cgQj	XZ['Y\Ylh"Ylg,b¤S��,Yl��dEh"d,?rdeX0b¤SC_c_fYlb¤X'`fSCg ±³b¤SCg'�ZW=g,b¤X'`fSCgr´$SE¥IXZY\[nU�h
`cg¯d/XZ[qY\Y��QYlh'b¤[q`cV,X'`fSCgu_cdEgQjCW,dejEY�dEg,��`ch�dejCdE`cgýt YlhZX�Y0/�Vr_cdE`cgQYl��t�o÷°Tdlo¯SE¥}d�h'`cU�V=_fY0Y0/�dEU/Vr_fYE·
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° `F/�SCg [qYlh'`fjCgQYl�
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° `F/�SCg ['Ylhq`fjCgQYl�

k®['Y\Y\t=dEgQ� XZ['Y\Ylh�±³_cdet Yl_c_fYl� t,[ndEb'�EY\X'`cgQjChµ´-de['Y�XZ[ndEg,h'_cdeXZYl� `cg�XZS¯Y 1 W,`fxedE_fYlg�XW?rdeXàXZY\[nU#['Y\V,[qYlhZYlg�X'deX'`cSCg,h\½
~ g÷X'm,Y"V,[qS�b¤Ylh'h$YldEbnm¯gQS��,Y0`cg�d¨XZ['Y\Y-`ch$dEh'hZS�b\`cdeXZYl�u°^`fX'm�d	W,g,` 1 WQY^`c�,Ylg�X'`FJrY\[{± �v�I¡y�c�p¡Q��� ´n½�M<Y-X'mQYlguhZX'deXZY
dEg,gQSEX'deX'`cSCg�V,[q`ag,b\`fV=_fYlhT`cg�XZY\[qU�h�SE¥}['Y\°^[q`fX'`cgQj	[qW=_fYlh�SEV Y\[qdeX'`cgQj/SCgýX'mQY�?�deX\�rhZY\X�trdEhZYl��XZ['Y\Y¨�QYlh'b¤[q`cV,X'`fSCg,h\½Q�Y\°^[q`fX'`cgQj [qW,_fYlh�de[qY�SE¥-X'mQY ¥¿SE[qUº¹�»½¼ ² � » °"mQY\['YX¹�»Â`chªd XZ[q`fjEjEY\[n`cgQjùXZ['Y\Y �QYlh'b¤[n`fV,X'`fSCg�dEg,� � »Â`ch
dEgGdEg,gQSEX'deX'`fSCgG�QYlhqb¤[q`fV,X'`fSCg.½ýk�mQY÷¥©SE[qUªdE_c`ch'U h'WQV,V SE['X'h�d h'Y\X�SE¥^h'°^`fX'bqm,Ylh�X'm=deX¨dE_c_cS�° b¤SCg,h'W,U/V=X'`fSCg SE¥
XZ[q`fjEjEY\[n`cgQj^XZ[qY\Y$�QYlhqb¤[q`fV,X'`fSCg=h.�,WQ[q`agQj�[qW,_fYLdeV,V=_c`cb\deX'`cSCgàh'WQV,V SE['X'`agQj�t SEX'm�SE[q�,Y\[®`cg,�,Y\V�Ylg=�QYlg�X.dEg=��b\dEh'b\dE�,Yl�
SE[q�QY\["�QY\V Ylg,�QYlg�XTdEg=gQSEX'deX'`fSCg�½
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~ g¯X'mQYàb\dEhZY�deX^m,dEg,�uX'mQY�XZ[q`fjEjEY\[q`cg,j¨XZ[qY\Y�b¤SCg�J=jCWQ[ndeX'`fSCg�`chTV,[qS�x�`c�QYl�ut�o�d�_cS�b\dE_ ��� ��� � � h'W,t,XZ['Y\YE½
k�mQY�¥¿YldeX'WQ['Y¤ºvh'XZ[qW,b¤X'WQ['Y"dEg,gQSEX'deX'`fSCg,h�`cg,�,W,b¤Yl�/dEhqhZS�b\`adeXZY�YldEbqm÷XZ['Y\Y^gQS��QY�°^`cX'm/d-¥©YldeX'W,['Y¤ºvhZXZ[qW,b¤X'W,['Y�x�`cd{X'mQY
�@Á�� V,[qS'�ÛYlb¤X'`fSCg dEg,� b¤SCg,hZXZ[ndE`cgýX'm,Y¨¥¿YldeX'WQ['Y¤ºvh'XZ[qW,b¤X'WQ['Y	dEh'hZS�b\`cdeXZYl� °^`fX'm�X'mQY	h'WQt��ZYlb¤X ��� XZSut Y�X'mQY¨xedE_cWQY
SE¥ X'mQY ���@¢,� deXZXZ[q`ft=W,XZY�SE¥ X'mQY^¥¿YldeX'WQ['Y¤ºvhZXZ[nW,b¤X'WQ['Y0dEh'hZS�b\`cdeXZYl��°^`cX'm/X'mQY"h'Ylg�XZYlg,b¤Y0gQS��QYE½Iw"g,_a`f�EY�X'mQY^[qY\jCW,_cde[
Y0/�V,['Ylh'h'`cSCg t=dEhZYl� dEg=gQSEX'deX'`fSCg U�Y\X'mQS��ù°^m,`cbnm<`ch-['YlhZXZ[n`cb¤XZYl�<XZS ±¿V=de[qX'`cdE_©´{_fS�b\dE_}XZ['Y\Ylh�SE¥$�,Y\V,X'm<SCgQYE��X'mQY
['Y\°�[n`fX'`cgQj	deV,V,['SCdEbnmýb\dEg��QYldE_�°^`fX'mù±¿Vrde['X'`cdE_©´$gQSCgQºv_fS�b\dE_ XZ[qY\Y�b¤SCg�J=jCWQ[ndeX'`fSCg,h\½

~ g X'm,Y÷V,[qYlhZYlg�X�V=deV Y\[�°$Y�°^`c_c_IW,h'Y÷X'mQY÷['Y\jCW,_cde[¨Y0/�V,['Ylh'h'`cSCgùt=dEhZYl�GU/Y\X'm,S�� ¥©SE[	hZV Ylb\`f¥¿o�`agQj¯¥©YldeX'W,['Y¤º
hZXZ[qW=b¤X'WQ['Y�dEg,gQSEX'deX'`fSCg	V=[q`cg,b\`fVr_fYlh4dEg,�¨X'mQY�XZ[qY\Y��QYlh'b¤[q`fV=X'`fSCg�trdEhZYl�	['Y\°�[q`cX'`cgQj"deV=V,['SCdEbqm	¥¿SE[ISCWQ[�dEWQXZSCUªdeX'`cb
XZ['Y\Y\t=dEg,� 2 jE[qS�SCU�`agQj]3/U/Y\X'mQS��QSC_fSEjEouV,['Ylh'Ylg�XZYl��`agý��Ylb¤X'`fSCg�E¨t Yl_fS¢°à½
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R$SCg,hq`c�QY\[�dejCdE`cg¯X'm,YW?rdeX�XZ['Y\Y\t=dEg,��Y0/QdEU/V=_cY-[qW,_fY-mQY\['Yà�=`chZV=_cd�oEYl�¯dEh^d/_fS�b\dE_�XZ['Y\Y�b¤SCg�J=jCWQ[qdeX'`cSCg�·
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dE�Qx
½f½

x�¦
½f½

x�¦
½f½

x�¦
½f½

h
½f½

]0WQXZSCU�deX'`cb�dEg,gQSEX'deX'`cSCg b\dEg t Yª�,`HP÷b\W,_fX�dEh	dEg,g,SEX'deX'`fSCg V=[q`cg,b\`fVr_fYlh-m,dlxEYuXZS `c�QYlg�X'`f¥¿o hqW,`fX'det=_fY÷h'WQtQº
hZY 1 WQYlg,b¤Ylh/SCgGX'm,YXQ^�-�ùSE¥0X'mQY�b¤SE['[qYlhZV SCg,�,`cgQj<R z pP[nW,_fY�¥©SE[�dEg,g,SEX'deX'`fSCg�½Gk�m,`ch	U�d�o gQSEX�dE_c°$d�o�h/t Y
V SCh'h'`ftr_fY"[qYlh'W,_fX'`cg,j¨`cguVrde['X'`cdE_.dEg,��¸¢SE[^`cg,b¤SE['[qYlb¤X�dEg,gQSEX'deX'`fSCg,hl½

R$SCg�XZ[qdEhZX^X'm,`ch$°^`fX'm¯d 2 xedEg,`c_c_adR?�dlxESCWQ[a3
A{¬Tde[^['Ylb¤S��,`cg,j¨SE¥�X'mQY-XZ['Y\Y�±¿°LY-°^`a_c_ h'dlouU/SE['Yà`cgý��Ylb¤X'`fSCg`8
t Yl_fS�° det�SCW,X�°^m,deX�Y0/QdEb¤X'_fou°LY�U�YldEg¯t�o 2 xedEg,`c_c_ad�?rd�xESCWQ[a3«A0¬Tde[^Ylg=b¤S��,`agQj�´n·
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h
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k�m,Y�['Ylb¤S��,`cgQjý`ahàY0/Qb\_cW,h'`fxEYl_co�t=`ag,de['o dEg,� W,g=de['o t,[qdEg,bnm,`cgQj¯°^`cX'm<YldEbqmG_fS�b\dE_�h'W,t,XZ['Y\Yªb\_fYlde[n_fo<`c�QYlg�º
X'`f¥¿o�`agQj mQYldE����dE�'�'W,g,b¤X�dEg,�Âb¤SCU�V=_fYlU/Ylg�Xª['Yl_adeX'`fSCg,h\½ k�m,Y`A{¬$de[ub¤SCg�J=jCW,[qdeX'`fSCg dEg,� jE[qdEUªU�de[��,Ylh'`fjCg
V,[q`ag,b\`fV=_fYlh¨h'mQSCW=_c�GjCW,`c�QY�dEg=� ¥¿dEb\`a_c`fX'deXZYýdEWQXZSCUªdeX'`cb¯¥¿YldeX'WQ['Y¤ºvhZXZ[qW=b¤X'WQ['YýdEg,g,SEX'deX'`fSCg XZS dùU�W=bqm jE[qYldeXZY\[
Y0/�XZYlg�X¨X'm,dEgùX'm,YD?rdeX�XZ['Y\Y\t=dEgQ� [qW,_cY/['Y\V,['YlhZYlg�X'deX'`fSCg,h�°^m,`abqm<SE¥¿XZYlg b¤SCg�?rdeXZYªSEX'mQY\[q°^`chZY�YlU�t Yl�,�QYl� h'WQtQº
b¤SCg,hZX'`cX'WQYlg�X'hl½�k�mQY-[qW=_fY{t=dEhZY-¥¿SE[^X'mQY-['Ylb¤S��QYl�¯XZ[qY\Y�b¤SCg,h'`ch'X'h�SE¥y·
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k�m,Yàb¤SE['['YlhZV SCg,�,`agQj¨dEg=gQSEX'deX'`fSCg�V=[q`cg,b\`fVr_fYlhLde[qYE·
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k�m,Y�J=[qh'X^V,[q`ag,b\`fV=_fY-hZX'deXZYlh{X'm=deX0dEg�oýW,g,de[qo¯t,[qdEg,bnm,`cgQj�[nW,_fYlh�V=['S'�ÛYlb¤X0X'mQYl`f[0¥¿YldeX'WQ['Y¤ºvhZXZ[qW=b¤X'WQ['Ylh\½0k�mQY
hZYlb¤SCg,��dEg,�ªX'm,`f[q��`a�QYlg�X'`c¥©o	X'mQY0mQYldE�÷`ag/V,['Y¤º}dEg,�ªV SChZXÛºvU�S��,`HJ=Y\[�b¤SCg�J=jCWQ[ndeX'`fSCg,h$dEg,�ªU�de�EY0X'mQY0U/S��=`FJ=Y\[qh
Yl_fYlU/Ylg�X'hRá ß�â SE¥�dEgýdE�'�'W,g,b¤X0hZY\X\½ z `cg,dE_c_foE�,d�hZYlg�XZYlg�X'`adE_4b¤SCU/V=_cYlU/Ylg�X"V,['S¢x�`c�,Ylh�X'mQY�x6dE_cW,YàSE¥IX'mQY�b¤SCU�V=_fY¤º
U/Ylg�X-deXZXZ[q`ft=WQXZY �C�¢�Q� ½ ° SEX'`cb¤Y/X'm,deX-`cg�X'mQY/b\dEhZY/deX-m,dEg,� ¥aºvh'XZ[qW,b¤X'WQ['Y	dEg,gQSEX'deX'`cSCg<`ch"b¤SCU�V=_fY\XZYl_foý�,[q`fxEYlg
t�oDA"trde[�b¤SCg�J=jCWQ[qdeX'`cSCg�½ ° SEX'`cb¤Y-¥³WQ['X'm,Y\[LX'm,deX�`cg�b¤SCg�XZ[qdEhZX�XZS	SCWQ[TSE[q`fjC`cg=dE_rdEg,g,SEX'deX'`fSCg�V,[q`cg,b\`cV=_fYlhI¥¿SE[�X'mQY?rdeX"XZ['Y\Y\t=dEgQ��b¤SCg�JrjCWQ[qdeX'`fSCg��cA"trde["t=dEh'Yl�ýdEg,gQSEX'deX'`cSCgýV,[n`cg,b\`fV=_cYlh�de['Y�gQS�_fSCgQjEY\[0W,g,�QY\[qh'V�Ylb\`HJ=Yl��½Lk^mQY\['Y
`ch	gQS<gQY\Yl�GXZSù`c�,Ylg�X'`f¥¿o h'W,t=hZY 1 WQYlg,b¤Ylh¨SE¥0b¤SCg=hZX'`fX'WQYlg�X'h/dEh�d hZY\V Y\[qdeXZY�b¤SCg,hZX'`cX'WQYlg�X�`ag©Q"�{�Qh�SE¥0t=`cg=de['o
t,[qdEg=bqm,`cg,jNA0t=de[�[nW,_fYlh\½

~ g�X'W=`fX'`fxEYl_foE�]A0t=de[Lt=dEhZYl�ªdEW,XZSCU�deX'`cb^dEg=gQSEX'deX'`fSCgª_cS�SE��h�deXZXZ[qdEb¤X'`cxEYE½�]TX�X'm,`ah�hZX'dejEY^°$Y"Uªdlo�h'W,UªU�de[q`chZY
SCWQ[�V=['Yl_c`cU�`ag,de['o
Jrg,�=`cgQjChT`cguX'mQY-¥¿SC_c_fS¢°^`cgQj	X'det=_fYE·

A0¬Tde[ k4['Y\Yl¬TdEgQ�
V,[q`cg=b\`fV=_fY"t=dEhZYl��de[qbnm,`fXZYlb¤X'WQ[qY W,g,�QY\[qh'V�Ylb\`HJrb\deX'`fSCgudEg,�uV,[qdejCUªdeX'`ch'U
jEYlgQY\[qdE_c`ah'deX'`fSCg,h U�dEg�o}?rdeX�[nW,_fYlh
h'U�dE_c_ [nW,_fY{t=dEhZY _cde['jEY-[qW,_cY0trdEhZY
b¤SCg,�,W,b\`cxEY-XZS÷dEWQXZSCU�deX'`abàdEg,gQSEX'deX'`fSCg �,`FP÷b\W,_cXL¥¿SE[^dEWQXZSCU�deX'`ab�dEg,gQSEX'deX'`cSCg

�"S�°$Y\xEY\[l�,X'mQY\[qY{de[qY0d	g�W,U�t Y\[$SE¥®b¤SCg,hq`c�QY\[qdeX'`fSCg=h0±¿SE¥¿XZYlguY0/�V=['Ylh'hZYl��t�o�V,[qdEb¤X'`fX'`cSCgQY\[qhL°LSE['��`cgQj	`cg÷X'mQYJ=Yl_c�=hTSE¥®YlU/Vr`f[q`cb\dE_�dEg,�¯b¤SE[qV=W,h�_c`agQjCW,`chZX'`ab\hn´IX'm=deX^hZSCW,g,�¯d/U�SE['Y�b\dEWQX'`fSCg=de['o�g,SEXZYE·



i A{¬Tde[��QYlh'`fjCg÷V,[q`ag,b\`fV=_fYlh�SE¥©XZYlgu¥¿SE[qb¤Y-h'WQt,X'_cY"dEg,�u�,`FP�b\W,_fX�deXZX'dEbnm,U/Ylg�X^�QYlb\`ch'`cSCg,h�dEg,�uhZSCU�Y\X'`cU/YlhT`fX
Uªdlo<gQSEXàY\xEYlg t Y�b\_fYlde[�mQS¢°�X'mQYlhZY÷b\dEgùt Y/['YlhZSC_fxEYl�.½�RTdEhZYlh�`cg V SC`cg�Xàde[qYªU/S��,`FJ=Y\[-deXZX'dEbqm=U/Ylg�X\½
¬T`cg=de['oªt,[ndEg,bqm,`agQj�[nW,_fYlhT¥¿SE[qb¤YàdeXZX'dEbqm,U�Ylg�X0�QYlb\`ch'`fSCg=hL°"m,`cbqm¯de[qYàgQSEX�dE_f°Tdlo�h�b\_fYlde[^b\WQX�`ag÷X'm,Yàb\dEhZY
SE¥àU¨W,_fX'`cV=_fY¯U/S��,`FJ=Y\[qhl�LV,[qY¤º�dEg,� V SChZXÛºvU�S��,`HJ=Y\[qh	SE¥-X'mQY h'dEU/Yýtrde[ªSCgQY _fY\xEYl_^gQS��QY�SE[�U�W=_fX'`fV=_fY
deXZX'dEbnm,U/Ylg�X^V SCh'h'`ct=`c_c`fX'`cYlhI¥©SE[�d/hq`cgQjC_fY{U/S��,`FJ=Y\[à±¿YE½ÀjQ½�°^m,Y\['Y-�QS�Ylh�X'mQY ��� `cg�SCWQ[�['Ylb¤S��QYl�uY0/�dEU�V=_fY
[nW,_fY^deXZX'dEbnmcã¢´n½ ~ g÷dEg�o�b\dEhZYE�Qh'W,t,X'_fY^dEg,�÷�,`FP÷b\W=_fX��QYlb\`ch'`cSCg,h�h'W,bnmªdEhLX'mQYlhZY0de['Y^XZS�S�X'`aU/Y^b¤SCg,h'W=U�`cgQj
dEg=� X'm�W,h-g,SEX-V,[qdEb¤X'`cb\dE_}¥¿SE[-XZ['Y\Y\t=dEgQ��`cgQj�V=WQ[qV�SCh'Ylh\½�¬$o b¤SCg�XZ[qdEhZX\�v?rdeX-XZ['Y\Y\t=dEg,�ý['Y\V,[qYlhZYlg�X'deX'`cSCg,h
hqWQV,V SE['Xà±³dE_ft Yl`fX�`cg�dªhZSCU/Y\°^m,deX"b¤[qW,�QY-¥³dEh'm,`fSCg�´$d�gQSEX'`fSCg¯SE¥IW,g=�QY\[qhZV Ylb\`FJrb\deX'`cSCg¯gQSEX�V,['S¢x�`a�QYl�ut�o
b\_adEh'h'`cb\dE_IA0t=de[^�,Ylh'`fjCguV,[q`ag,b\`fV=_fYlhl½

i ��SCU/Y\°^m,deX¯U/SE['Y hZV Ylb\W,_cdeX'`cxEYl_fo `fX÷`ah�h'SCU/Y\X'`cU/YlhudEh'h'W=U/Yl�ÂX'm=deXªA{¬Tde[��QYlh'`fjCg�V,[q`ag,b\`fV=_fYlhª�QSCg â X
[qYldE_c_fouh'b\dE_fYàWQV�XZSª['YldE_._cdEgQjCW=dejEYà`cg¯dEg�o¯W,h'Y\¥¿W,_ °Tdlo ½l½\½
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ç
~ g X'mQY	V,['YlhZYlg�X-V=deV Y\[{°LY/['Y\V SE['X{SCg<d¯g�W,U�t�Y\[{SE¥$Y0/�V Y\[q`aU/Ylg�X'h0XZS¯Y\xedE_cW,deXZY�d 2 xedEg,`c_c_adD?rd�xESCWQ[a3LA{¬Tde[
�QYlh'`cjCg¨deV=V,['SCdEbqm�XZSàd"¥¿[qdejCU/Ylg�XISE¥=X'm,Y�] £ XZ[qY\Y\t=dEgQ��XZSàU�YldEh'WQ['YTV Y\['¥¿SE[qU�dEg,b¤Y�W,g,�,Y\[�dEWQXZSCUªdeX'`cbT¥©YldeX'W,['Y
hZXZ[qW=b¤X'WQ['Y/dEg,gQSEX'deX'`fSCg dEg,� XZS�dEh'b¤Y\['X'dE`cgùX'mQY/¥©YldEhq`ft=`c_c`cXvo¯SE¥*A"t=de[à`ag,hZV=`f[qYl��deV,V=['SCdEbqmQYlhàXZS¯XZ['Y\Y/t=dEgQ��`cgQj
X'dEhZ��h�dEg,��['YlhZSCWQ[nb¤Ylh$�,Y\[q`fxEYl��¥©[qSCU�XZ[qY\Y\t=dEgQ��h\½L��X'de['X'`cg,j�°^`cX'mªX'mQY0SE[q`fjC`ag,dE_=XZ[qY\Y\t=dEgQ��¥¿[qdejCU/Ylg�X�°LY{U/S¢xEY
X'mQY÷¥©[qdejCU�Ylg�X	`cg h'X'dejEYlh	XZS d�['YlhZSCWQ[nb¤Y÷`cg,h'V=`f['Yl� t�oÑA0t=de[��QYlhq`fjCg V=[q`cg,b\`fVr_fYlh\½���SCU/YªSE¥�X'm,Y�U/S¢xEYlh/de['Y
dEWQXZSCU�deX'`ab"dEg,��`cg�xESC_fxEY"g,S�xEYl_�XZ['Y\Y\t=dEgQ� 2 jE[qS�SCU�`agQj]3�U�Y\X'mQS��,SC_fSEjC`fYlh�è�SEX'mQY\[qh$de['Y{U�dEg�W=dE_A½Ik�mQY^�,`H5�Y\['Ylg�X
hZX'dejEYlh	±³dEg,�¯X'mQYl`c[�`cg�XZY\[n�QY\V Ylg,�QYlg,b\`fYlhµ´�de[qY-t�Ylh'X��,`chZV=_adloEYl�ut�o�°TdlouSE¥}d/¥³dEU�`c_fo÷XZ['Y\YE·
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l{W,[�Y0/�V Y\[q`aU/Ylg�X'h/de[qY�t=dEhZYl�ÂSCg X'mQY�V=W,t=_c`cb\_fo dlxedE`c_cdet=_fY�hqWQt=hZYlb¤X'`fSCgÂ] £ §\¦E¦�±¿X'mQYbJr[qhZX�§\¦E¦ùVrde[qhZY¤º
dEg,gQSEX'deXZYl� h'Ylg�XZYlg,b¤Ylhµ´÷SE¥àX'mQY ] £ XZ['Y\Y\trdEgQ��7 i.Y\Ylbnm dEg,� p{de[qh'`a�QYE�
8�§ê;¼½ z ['SCU X'm,`ahª°$Y dEW,XZSCU�deX'`cb\dE_c_fo
Y0/�XZ[qdEb¤Xàd�jE[qdEU�U�de[<S�¥¿SC_c_fS¢°^`cgQj÷X'mQY/U/Y\X'mQS���SE¥�7¾RTm,de[qg=`cde�r�
8:9�;¼½ Ã ]0h{SCWQ[-hZX'de['X'`agQjuV�SC`ag�X0°LY/deV,Vr_fo�dEg
dEWQXZSCU�deX'`abe�ChZXZ[qW,b¤X'WQ[qY�V,['Ylh'Y\['x�`agQj�jE[qdEU�Uªde[}b¤SCU�V=dEb¤X'`fSCg¨XZYlbqm,g=` 1 W,Y%7 xedEg/p{Ylg,det=`fX'm��C��dE�,_cY\[®dEg,�<MùdloE�
8:8�;¼�7 �"Y\V,V=_fY-dEg,�¯xedEg�p0Ylg=det=`fX'm��¾¦E¦';.XZSª] £ §\¦E¦÷dEg,�ujEYlgQY\[qdeXZY¨] £ §\¦E¦:V\½�k�mQY-XZYlbnm,g,` 1 WQY-jEYlgQY\[ndE_c`chZYlhTS¢xEY\[qhZV Y¤º
b\`FJrb¯b\deXZY\jESE[n`ch'deX'`fSCg dEg,� X'm,`ah�b\dEgÂm,d�xEYýX'mQYýY05�Ylb¤X÷SE¥{b¤SC_a_cdeV=h'`cg,j jE[ndEU�U�de[�[qW=_fYlh\½ z [qSCU ] £ §\¦E¦:V/°$Y
Y0/�XZ[qdEb¤X�d¯b¤SCU/VrdEb¤XZYl� jE[qdEUªU�de[NS V ½DM<Y÷U�dEg�W=dE_c_fo�dEg=gQSEX'deXZYLS V °"`fX'm ¥©YldeX'W,['Y¤ºvhZXZ[qW,b¤X'W,['YªdEg,gQSEX'deX'`cSCg,h
XZS	b¤['YldeXZY-d 2 jESC_c��ºvh'X'dEg,�,de[q�>3¨dejCdE`cg,h'X�°^m,`abqm�°$Y0Y\x6dE_cW=deXZY0dEWQXZSCUªdeX'`cb^¥¿YldeX'WQ['Y¤ºvh'XZ[qW,b¤X'WQ['Y{dEg,gQSEX'deX'`cSCg�½�M<Y
X'mQYlg �QY\xEYl_fSEVGd�h'Y\X�SE¥�['Y\jCW=_cde[�Y0/�V,['Ylh'hq`fSCgùt=dEh'Yl� ¥¿YldeX'WQ['Y¤ºvhZXZ[nW,b¤X'WQ['YudEg,gQSEX'deX'`fSCg V,[q`ag,b\`fV=_fYlh-dEg=� deV,V=_co
X'mQYlU�dEWQXZSCU�deX'`ab\dE_c_foùXZS<dEgGW,g,dEg,g,SEX'deXZYl� xEY\[nh'`fSCg SE¥%SWV¤½ëM<YuY\xedE_cW,deXZYuX'mQY�['Ylh'W,_fX'h�SE¥"dEW,XZSCU�deX'`cbudEg�º
gQSEX'deX'`fSCg dejCdE`cg,h'X^X'mQY�jESC_c�ýhZX'dEg=�,de[q�ýW=h'`cgQj�V=['Ylb\`ch'`fSCgýdEg,��['Ylb\dE_a_4U/YldEh'W,['YlhN7¾�QdE�,_fY\[l�,xedEg p{Ylg,det=`fX'm dEg,�MùdloE�¾¦E¦';¼½�k�m,YlhZY-['Ylh'W,_cX'h�V,['S¢x�`c�,Y0X'm,Yàt=dEhZYà_c`agQY{¥©SE[�SCW,[�¥¿W,['X'mQY\[�Y0/�V�Y\[n`cU/Ylg�X'h\½

~ g X'mQY�gQY0/�XàhZXZY\V.�.°$YªU�dEg�W,dE_c_coýb¤SE['['Ylb¤X�dEg�o 2 SEt�x�`fSCW,h\3uY\[q['SE[qhà`cg ] £ §\¦E¦:V\½/k�m,YlhZY�`cg,b\_cW=�QY�U�`ah'hZYl�
jE['SCWQVr`cgQjCh�SE¥�b¤SCg=hZX'`fX'WQYlg�X'h\��deXZX'dEbnm,U/Ylg�X�Y\['['SE[nh\�E['Yl_cdet Yl_c`cg,j^SE¥ b¤Y\['X'dE`cg/gQS��QYlhIdEg,�	bqm=dEgQjEYlh�XZS-X'mQY�SE[n`fjC`cg,dE_ìîívïðï�ñîò�óÉôöõr÷aø ø�÷aõîù�úðû*üöý�õ>ó�þ�ÿ:ó�õîúðø ó^û�ñîù�÷\õîó�÷öý�ñîüêø�÷añîú��Z÷aïðï��)ó�þ4ñ"õr÷���ñîó�����õîüêøëñîò�ó�üöõîúðôêúðû'÷öï'üaõ	��ôöõîü�üöø ó���
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['Y\V,[qYlhZYlg�X'deX'`cSCg�SE¥IV=W,g=b¤X'W,deX'`fSCg�½�]0_c_.bnm,dEgQjEYlh0de['Y�`ag¯X'mQY�hZVr`f[q`fXTSE¥}X'mQY�SE[n`fjC`cg,dE_ XZ['Y\Y\trdEgQ�ujE[qdEU�U�de[	±³`A½ÀYE½
°$Y¨�QS�gQSEX{`cg�XZ[qS��,W=b¤Y�A0¬Tde[-dEh'h'W=U/V,X'`fSCg,h^deX"X'm,`ah"hZX'dejEY¢´n½ « dEg�W,dE_�b¤SE['['Ylb¤X'`cSCg�XZ[ndEg,hZ¥¿SE[qU�h0] £ §\¦E¦ V `cg�XZS
] £ §\¦E¦:V^Y [�½ z [qSCU�X'm,`ch�°LY�Y0/�XZ[ndEb¤X¨jE[ndEU�U�de[«SWV^Y [�½�M<Y¯U�dEg�W,dE_c_fo Ë dEg,g,SEX'deXZY�X'm,Y�b¤SE['[qYlb¤XZYl� SWV^Y [öXZS
V,['S��,W,b¤Y"dàjESC_c��hZX'dEg,�,de[n�ªdejCdE`cg,h'X�°^m,`abqm�XZS�Y\x6dE_aW,deXZY0dEW,XZSCU�deX'`cb"¥©YldeX'WQ[qY¤ºvhZXZ[qW,b¤X'WQ[qY"dEg,gQSEX'deX'`cSCgªSE¥�S V^Y [ ½M<YùX'mQYlgO�QY\xEYl_fSEVOd hZY\XýSE¥�['Y\jCW=_cde[¯Y0/�V=['Ylh'h'`fSCg trdEhZYl� ¥¿YldeX'WQ['Y¤ºvhZXZ[qW=b¤X'WQ['YùdEg,gQSEX'deX'`cSCg V,[q`cg=b\`fV=_fYlh�dEg,�
deV,V=_co�X'mQYlUödEWQXZSCU�deX'`ab\dE_c_fo	XZS¨dEg÷W,g,dEg,g,SEX'deXZYl�ªxEY\[qhq`fSCg�SE¥vSWVZY [à½pM<Y"Y\xedE_cW,deXZY"X'mQY^['YlhqW,_fX'hISE¥.dEWQXZSCUªdeX'`cb
dEg,gQSEX'deX'`cSCg dejCdE`ag,hZX0X'mQY�jESC_a��hZX'dEg=�,de[q� W,h'`cgQjªV,['Ylb\`ch'`cSCgýdEg,��['Ylb\dE_c_�U/YldEh'WQ[qYlh\½"k�m,Y�Y0/�V Ylb¤XZYl��SCW,X'b¤SCU/Y
`ch\��SE¥Tb¤SCWQ[qh'YE�.X'm,deXàd¯U�dEg�W,dE_c_fo b¤SE['['Ylb¤XZYl�<jE[ndEU�U�de[�`ch 2 b\_cYldEgQY\[a3��®U�SE['Y/hZo�h'XZYlU�deX'`cb�dEg,�<b¤SCg�X'dE`cg,h�_fYlh'h2 1 W,`f['��h\3 X'm,dEgÂX'mQY�SE['jC`cg=dE_�XZ['Y\Y\t=dEgQ�GjE[qdEUªU�de[÷dEg,�Â`ch/X'm�W,h�YldEh'`cY\[ªXZS dEg=gQSEX'deXZY�dEWQXZSCUªdeX'`cb\dE_c_foE½�M<Y
dE_chZS�['Y\V SE['X�_cdet Yl_c_cYl�<t,[qdEbq�EY\X'`cgQj U/YldEh'WQ['Ylh�XZS b¤SCU�V=de['Y�X'mQY÷hZXZ[nW,b¤X'WQ['Y�SE¥^X'mQYªXZ['Y\Ylh¨`cg ] £ §\¦E¦:V�XZS X'mQY
U�dEg�W,dE_c_fo 2 jE['S�SCU/Yl�>3�] £ §\¦E¦:V^Y [�½

~ gÂSCW,[�gQY0/�X�Y0/�V Y\[q`cU�Ylg�X\��°$Y `ag�xEYlhZX'`cjCdeXZY m,S�° U�W,bnm SE¥àX'mQY U�dEg�W=dE_^XZ[qdEg=hZ¥©SE[nU�deX'`fSCg�SEV�Y\[ndeX'`fSCg,h
['Y 1 W,`f['Yl� XZS 2 U�S�xEY43�SE[ 2 jE['S�SCUD3¯X'mQY�XZ[qY\Ylhà`cg<] £ §\¦E¦:V�`ag�XZS�] £ §\¦E¦:V^Y [öb\dEg `cg ¥³dEb¤X�t Y	V Y\['¥©SE[nU/Yl�<dEW�º
XZSCU�deX'`cb\dE_a_foE½<]"WQXZSCUªdeX'`cb�XZ['Y\Y\t=dEgQ�ùjE[qS�SCU�`agQj�`ch¨`cU/V SE['X'dEg�X�dEh	U�dEg�W,dE_Tb¤SE['['Ylb¤X'`cSCg `ah�Y0/�XZ['YlU/Yl_fo X'`cU/Y
b¤SCg,h'W=U�`cgQjQ�QY\['[qSE[Zº¼V,['SCgQY�dEg,�¯[q`ch'��h�Uª`ch'h'`cg,j	dEg=dE_fo�hq`ch 2 t=WQjCh\3ª`cg�hZSCU/Y�SE¥}X'mQY�hZSCWQ[nb¤YàXZ['Y\Ylh\½�M<Y��,Y\xEYl_fSEV
dEWQXZSCU�deX'`abªXZ['Y\Y\trdEgQ�ùjE['S�SCU�`cgQj U�dEbqm=`cgQY\['o t=dEhZYl� X'mQY�['Y\°�[q`cX'`cgQj¯SE¥�XZ['Y\Yu�QYlh'b¤[n`fV,X'`fSCg,h�`cgùX'mQY�X'mQY«?rdeX\�
XZY\[qU t=dEhZYl� XZ['Y\Y<�QYlhqb¤[q`fV,X'`fSCg�_cdEgQjCW,dejEY V,['Ylh'Ylg�XZYl� `cg ��Ylb¤X'`fSCg ¶ ½ ¶ det S�xEYE½�M<Y<deV,V=_fo X'm,Y�XZYlbnm,g,` 1 WQY
XZS ] £ §\¦E¦:V�XZS�jEYlgQY\[qdeXZY¯dEg dEW,XZSCU�deX'`cb\dE_c_fo<jE[qS�SCU/Yl� ['YlhZSCW,[qb¤Y÷] £ §\¦E¦:V^Y _�½XM<Yub¤SCU/V=de['Y÷X'mQY÷U�dEg�W,dE_c_co
jE['S�SCU/Yl��] £ §\¦E¦ V^Y [ °^`fX'm�X'mQYàdEWQXZSCUªdeX'`cb\dE_c_fo�jE['S�SCU/Yl�¯] £ §\¦E¦ V^Y _ `aguXZY\[qU�hTSE¥}hZX'dEg,�,de[q�¯_adet�Yl_a_fYl�ªt=[qdEb'��º
Y\X'`cgQj�U�YldEh'WQ['Ylh�dEg=�¯V,['Ylb\`chq`fSCg¯dEg,�¯['Ylb\dE_a_ ['Ylh'W,_fX'hTSCgýXZ[qdEg,hZ¥¿SE[qU�deX'`cSCguY\xEYlg�X'h\½l{W,[4gQY0/�X4U/S�xEYT`ch�trdEhZYl�àSCg�X'mQY�SEt=h'Y\['x6deX'`cSCgàX'm,deX.jE[ndEU�U�de[qh�S V^Y [ dEg,�NS V^Y _ Y0/�XZ[qdEb¤XZYl�¨¥©['SCU t�SEX'm�X'mQY
U�dEg�W,dE_c_fo�dEg,�/X'mQY�dEWQXZSCUªdeX'`cb\dE_c_fo�jE['S�SCU�Yl��] £ §\¦E¦:V^Y [�dEg=��] £ §\¦E¦:V^Y _^_cS�SE��xEY\['o¨U¨W,bnm�_c`f�EY�b¤SCU/V=`a_fYl�	SCWQX
±¿Y0/�V=dEg,�QYl�r´�xEY\[qhq`fSCg,h$SE¥I?rdeX�i z p"º�= ¶ 7 | deV=_adEg�dEg=��¬$['Ylhqg,dEg��
= ¶ ;4hZXyo�_fY{jE[qdEUªU�de[qh$°^m,`cbnmu`cg�xESC_cxEY0[qY\jCW,_cde[
Y0/�V,['Ylh'h'`cSCg,h¨±³hqW,bqm dEh{SEV,X'`fSCg,dE_a`fXvo¯SE[ | _fY\Ylg,Y¤ºvhZX'de[µ´^`cg R z p�[qW,_fYNQ^�-��h\½%M<Y	b¤SCg=�,W,b¤X0Xv°$S�Y0/�V Y\[q`cU/Ylg�X'h
XZS/['Yl_cdeXZY<S�V^Y [ XZS�dN?rdeX�i z p0º�= ¶ hZXvo�_fY-jE[qdEUªU�de[l½�k�mQY%J=[nhZX$`ahTt=dEhZYl��SCg z ��k U�dEbqm=`cgQY\['o�·IjC`fxEYlg¯d	i4�-�
°$Y�b¤SC_c_fYlb¤X"X'mQY�b¤SE['['Ylh'V�SCg=�,`cgQj,Q^�-��h�`aguX'mQY�jE[qdEUªU�de[^dEg,��W,g,`fSCguX'mQYlU `cg�XZS�d�['Y\jCW,_ade[�Y0/�V=['Ylh'h'`fSCg.½�M<Y
X'mQYlgGW,hZY z ��k U�dEbqm,`agQY\['o<XZS<b¤SCU/V=`c_cYªX'mQY�['Y\jCW,_cde[¨Y0/�V,['Ylh'h'`cSCg `cg�XZS d z ��])dEg=� deV,Vr_foùU�`cg,`aU�`ch'deX'`fSCg.½
k�mQY÷['Ylh'W,_cX'`cgQj�gQY\X¨`chàX'mQYlg ['Y\XZ[qdEg=h'_cdeXZYl� `cg�XZS dý[qY\jCW,_cde[�Y0/�V,['Ylhqh'`fSCg�½ ~ gùX'mQY�hZYlb¤SCg,� Y0/�V Y\[q`aU/Ylg�X�¥©SE[	d
jC`fxEYlg i4�-��°LY/m,dEg,� b¤S��QY¨d÷['Y\jCW,_ade["Y0/�V,['Ylh'hq`fSCgýtrdEhZYl� [qW,_fYRQ"�{�ýt=dEh'Yl�ýSCg X'mQY	deXZXZYlhZXZYl�ÑQ"�{��h0`cg�X'mQY
jE[qdEU�Uªde[l½OM<Y	xEY\[q`f¥¿o¯X'm,deX0X'mQY�_adEgQjCW,dejEY	�QY0JrgQYl�ýt�o�X'm,Y�['Y\jCW,_ade["Y0/�V,['Ylh'hq`fSCgý`cg=b\_cW,�QYlh�X'm,Y¨_cdEg,jCW,dejEY�SE¥
X'mQY�deXZXZYlhZXZYl�jQ^�-��h\½LQ�Y\jCW,_cde[�Y0/�V=['Ylh'h'`fSCgùt=dEhZYl�ù[nW,_fY«Q"�{��h�b\dEg V,[qS�x�`c�QYªb¤SCU/VrdEb¤X�['Y\V,[qYlhZYlg�X'deX'`cSCg,h�SE¥
R z p ['Ylh'SCWQ[qb¤Ylh¨¥¿dEb\`a_c`fX'deX'`cgQj�dEWQXZSCU�deX'`cb ±³dEg,� U�dEg�W=dE_©´{¥¿YldeX'WQ['Y¤ºvhZXZ[nW,b¤X'WQ['YudEg,gQSEX'deX'`fSCg.½ z SE[	['YldEhZSCg=h�SE¥
hZV=dEb¤YE�Cm,Y\['Y�°$Y�b\dEg�SCg=_fo{t,[q`fY0?=o{SCWQX'_a`cgQY�SCWQ[}Y0/�V Y\[q`cU/Ylg�X'h\½vM<Y�mQSEV YLXZS"['Y\V SE['X®SCg�X'm,YL['Y\jCW=_cde[®Y0/�V,['Ylhqh'`fSCg
t=dEhZYl� 2 b¤SCU/V=dEb¤X'`fSCg,ha3�Yl_chZY\°"mQY\['YE½

z `cg,dE_a_foE�I°LY¯U�dEg�W,dE_c_coù['Ylb¤S��QYuX'mQYªJ=[qhZX,¸e¦ V=de[qhZY¤ºvdEg=gQSEX'deXZYl� hZYlg�XZYlg,b¤Ylh/¥¿['SCU X'mQY¯jEYlgQY\[qdE_a`chZYl�GdEg,�
U�dEg�W,dE_c_fo b¤SE['['Ylb¤XZYl�G] £ §\¦E¦:V^Y [­W,hq`cgQj 2 xedEg,`c_c_cdª?�dlxESCWQ[a3�A0t=de[��QYlhq`fjCgùV,[n`cg,b\`fV=_cYlh0`ag ] £ ¸e¦:V^Y [OY d�½ z [qSCU
X'm,`ch÷°$Y�Y0/�XZ[qdEb¤X�d jE[qdEU�U�de[`SWVZY [�Y d�½ ~ g�dE_a_^X'mQY jE[qdEU�Uªde[qh�Y0/�XZ[qdEb¤XZYl� `agÂSCWQ[�Y0/�V�Y\[n`cU/Ylg�X'hªX'mQY °0£
¥¿[qdejCU/Ylg�X'h/V SChZY¯X'mQY�_cde['jEYlh'X\�$U/SCh'X/x6de[q`cYl� dEg,� b¤SCU/V=_c`ab\deXZYl� dEg,gQSEX'deX'`fSCg X'dEhZ��hl½©M<Y�Y0/�XZ[ndEb¤X�X'mQY °0£
¥¿[qdejCU/Ylg�X^¥¿['SCU ] £ ¸e¦:V^Y [OY d�½*M<Y	U�dEg�W,dE_c_foub¤SCg,hZXZ[nW,b¤X�jESC_c��ºvh'X'dEg,�,de[q�ý¥©YldeX'WQ[qY¤ºvhZXZ[qW,b¤X'WQ[qY�dEg,gQSEX'deX'`cSCg,h�¥¿SE[
X'mQYªA"trde[¨trdEhZYl� °"£ ¥¿[qdejCU/Ylg�X/dEg,�G�QY\xEYl_fSEVG['Y\jCW,_cde[¨Y0/�V,['Ylh'h'`cSCg t=dEh'Yl� ¥¿Y\X'dEWQ['Y¤ºvh'XZ[qW,b¤X'WQ['Y¯dEg,g,SEX'deX'`fSCg
V,[q`ag,b\`fV=_fYlhT¥¿SE[^X'm,Y °0£ ¥©[qdejCU�Ylg�X\½�M<Y¨Y\xedE_cW,deXZY¨X'mQY�['YlhqW,_fX'h�SE¥�dEW,XZSCU�deX'`cb¨dEg,gQSEX'deX'`fSCg dejCdE`cg,h'X^X'mQY�jESC_c�
hZX'dEg,�=de[q�ù`cg XZY\[qUªh-SE¥TV,['Ylb\`ch'`cSCg dEg=�<['Ylb\dE_c_�U�YldEh'WQ['Ylh\½«M<YªdE_chZSýb¤SCU�V=de['Y�R z p [qW,_cY¨jE[qS�°�X'm [qdeXZYlhà¥¿SE[
] £ §\¦E¦ V dEg,�ý] £ ¸e¦ V^Y [�Y d ½
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k®['Y\Y\t=dEgQ��hTXZYlg,�¯XZS/Y0/�V,['Ylh'h^b¤SCg,h'`c�QY\[ndet=_fY{dEU/SCW,g�X'h�SE¥�`agQ¥©SE[nU�deX'`fSCgu`cguU/SCg,dE�,`ab0b\deXZY\jESE[qo�_cdet Yl_ch\½ Î k�o�VQº
`cb\dE_c_coE��X'm=`ch$['Ylh'W,_fX'h�`ag�_ade['jEYà_fY0/Q`cb\dE_�X'dejªhZY\X'h�dEg,�¯`ag¯d/_cde['jEY-g�W=U�t Y\[�SE¥®g,SCg�ºv_fY0/Q`cb\dE_�b\deXZY\jESE[q`fYlh\½$k�mQY-] £
XZ['Y\Y\t=dEg,��¥¿YldeX'WQ['Ylh

_fY0/Q`cb\dE_ X'dejCh C §4=e¦
gQSCg�ºv_cY0/�`cb\dE_�b\deX'h C ¸e¦

k�m=`ch\�$XZSEjEY\X'mQY\[u°^`fX'm X'mQYX?rdeXªXZ['Y\Y\trdEgQ� dEg,dE_fo�hZYlh\�T['Ylh'W=_fX'h�`cg UªdEg�o SE¥¿XZYlgÂSCg=_fo Uª`cg,`cU�dE_a_fo �,`F5 Y\[Zº
Ylg�X	R z p)[qW,_cY/Xvo�V�Ylhl½ z ['SCU X'm,Y÷] £ §\¦E¦�¥¿[qdejCU/Ylg�X�°$YªY0/�XZ[qdEb¤X,¸e¦]8�[nW,_fY/Xvo�V Ylh\�ANªX'm=deX�`ch�U/SE['Y�X'm,dEgj¸
�,`ch'X'`cg,b¤X^Xyo�V Ylh0V Y\["XZ[qY\YE½ª±³]"WQXZSCUªdeX'`cb�´"¥©YldeX'W,['Y¤ºvhZXZ[qW,b¤X'W,['Y/dEg,gQSEX'deX'`fSCg ['Y\V=dEbq�6dejEYlh�`cgQ¥¿SE[qU�deX'`fSCg�·�SE¥¿XZYlg º
V=de['X'`ab\W,_cde[q_fo/hZS/`cg÷X'mQY{b\dEhZY-SE¥4_fY0/Q`cb\dE_rYlg�XZ[n`fYlh$º}`cX 2 b¤SEV=`cYlh\3	`cgQ¥¿SE[qU�deX'`fSCg÷SE[q`fjC`cg=dE_c_fo	Ylg,b¤S��QYl�u`cg÷U�SCg,dE�,`cb
b\deXZY\jESE['o _adet�Yl_ah-`cg�XZSý¥©YldeX'WQ[qY¤ºvhZXZ[qW,b¤X'WQ[qYªdEg,gQSEX'deX'`fSCg=h÷±³dEg,�ùm,Ylg,b¤Y�X'mQY�[qYlh'W,_fX'`cg,j�¥¿YldeX'WQ['Y¤ºvh'XZ[qW,b¤X'WQ['Yª['Y\VQº
['YlhZYlg�X'deX'`fSCg,hµ´n½�]"h�dýb¤SCg,hZY 1 WQYlg,b¤Y÷°LY�b\dEg b¤SC_a_cdeV=hZYªm=`fjCm,_fo �,`ch'b¤[q`aU�`cg,deX'`cg,j÷X'dejCh¨`cg�XZS 2 h'WQV Y\['X'dejCh\3�½ ~ g
X'mQY�SE[q`fjC`cg,dE_ X'dejuhZY\X\��gQSCU�`cg,dE_�g�W,U�t Y\["`cgQ¥¿SE[qU�deX'`cSCg¯`ch�Ylg,b¤S��QYl��`cg¯XZY\[qU�h^SE¥}Xv°$S÷X'dejCh ���v� dEg,� ���c� ¥¿SE[
h'`cg,jCW,_cde[�dEg,�¯Vr_cWQ[qdE_ b¤SCU�U/SCg�gQSCW,g,hl�Q['YlhZV Ylb¤X'`fxEYl_foE½ l{g,b¤Y�g�W,g�t�Y\[�`agQ¥©SE[nU�deX'`fSCg¯`ch�[qY\V,['YlhZYlg�XZYl�ý`cguXZY\[nU�h
SE¥�d�¥¿YldeX'WQ['Y÷x6dE_aWQY�V=dE`f[�`cgùd�¥¿YldeX'WQ['Y¤ºvh'XZ[qW,b¤X'WQ['Y��QYlh'b¤[q`cV,X'`fSCg ���C�c r�'¯ °LY�b\dEg b¤SC_c_adeV=hZY�X'mQY÷Xv°$S�SE[qjC`cg,dE_
X'dejCh^`ag�XZSªdªh'WQV Y\['X'dej � �
O ������¡v���c�QPB �� � �

R$SC_a_cdeV=h'`cg,j�X'dejCh¨`cg�XZSýh'WQV Y\['X'dejCh�b\dEg m,d�xEYªX'mQYªY05�Ylb¤X¨SE¥�b¤SC_c_cdeV=h'`agQjujE[qdEU�U�de[�[qW,_fYlh\½¯R$SCg,h'`a�QY\[-X'mQY
¥¿SC_c_fS�°"`cgQj/h'b¤Ylg,de[q`cS/°^mQY\['Y ��� dEg=� �6¢ de['YàXy°LS÷Xvo�V�Ylh�SE¥}dE�6�ÛYlb¤X'`fxEYlhl·
�|� ��~�� �:¢ �����
�|� ��~�� ���Â�����

R$SC_a_cdeV=h'`cg,j O ����¡'�:¢RP� �� ����� m,dEh�X'm,Y-Y05�Ylb¤X"SE¥}b¤SC_a_cdeV=h'`cg,j�X'mQY�Xv°$S�R z p�[qW,_fYlhTY0/�V=dEg,�,`agQj � `cg�XZS
X'mQY�hq`cgQjC_fY{[qW,_cY
�|� �]~I� ����� �����
��XZ[nW,b¤X'WQ['Y�V,['YlhZY\['x�`cgQj jE[qdEU�U�de[¯b¤SCU/V=dEb¤X'`cSCg b\dEg�t Y deV,V=_c`fYl��dEWQXZSCU�deX'`cb\dE_a_fo XZSGV=de[qhZY¤ºvdEg,g,SEX'deXZYl�

XZ['Y\Y\t=dEg,� [qYlhZSCWQ[qb¤Ylh�dEg,� b¤SCU/VrdEb¤XZYl��jE[ndEU�U�de[qh÷b\dEgÂX'mQYlg t�YýY0/�XZ[qdEb¤XZYl��7 xedEg p0Ylg=det=`fX'm��^��dE�,_cY\[ªdEg,�MùdloE�
8:8�;¼�
7 �^Y\V=V=_fYýdEg,� x6dEg p0Ylg,det=`fX'm.�¾¦E¦';¼½ ~ g V,[qY\x�`fSCW=h	°LSE['�k7¾��dE�=_fY\[l�$x6dEg p0Ylg,det=`fX'mÂdEg,�ÚMùd�oE�^¦E¦';
deV,V=_a`fYl� hZXZ[qW,b¤X'W,['Y�V,['Ylh'Y\['x�`agQjùb¤SCU/V=dEb¤X'`fSCg�XZSG] £ §\¦E¦ùjEYlgQY\[qdeX'`agQj ] £ §\¦E¦:V�dEg,� Y0/�XZ[qdEb¤XZYl� X'mQYýb¤SE[q['Y¤º
hZV SCg,�,`agQj�jE[ndEU�U�de[qh}S ±¿¥©[qSCU ] £ §\¦E¦�´/dEg,��S V ±¿¥©[qSCU ] £ §\¦E¦ V ´�°^`cX'mGX'mQY�¥¿SC_c_fS�°"`cgQj<g�W=U�t Y\[/SE¥0[qW,_fY
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~ g ¥³dEb¤X/`fX�b\dEg t Y÷W,h'Y\¥¿W,_�XZS<U�dEg�W=dE_c_fo<hZV=_c`cX�_cde['jEYuhZY\X'h¨SE¥�[qW,_cY}Q^�-��h¨`cg�XZS 2 g,deX'W,[qdE_K3ýb\_adEh'hZYlh¨V,[q`fSE[�XZS
dEWQXZSCU�deX'`abàb¤SCg�xEY\[nh'`fSCg�½

« dEg�W=dE_=b¤SCg�xEY\[qh'`fSCg÷`chIt=dEhZYl��SCg�X'mQY�¥¿SC_c_fS¢°^`cgQjà`a�QYld�½I�QWQV,V SChZYTX'm,deXLdàXZ['Y\Y\t=dEgQ�/deXZXZYlhZX'hLX'mQY�¥¿SC_c_fS¢°^`cgQj
[qW,_cYlh\·
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���|� ¥'����~ § � � ¥¡��� §
° SEXZY�X'm,deX^X'mQYàb¤SCU/V=dEb¤X'`fSCg�`ch�_c`agQjCW,`chZX'`ab\dE_c_fo	°LYl_a_�U/SEX'`fxedeXZYl��t=WQX�X'm=deX�X'mQYà_cdEgQjCW=dejEY��QY0JrgQYl�ut�ouX'mQY

['Y\jCW,_ade[^Y0/�V,['Ylh'h'`cSCgý`cg¯X'm,Y¨b¤SCU/VrdEb¤X'`fSCg�`ah^gQSEX"X'mQY�h'dEU�Y�dEh0X'mQY�_adEgQjCW,dejEY��,Y0JrgQYl��t�o¯X'mQY¨deXZXZYlhZXZYl� [qW,_fYQ^�-��h\·
¥q����~ § � � ¥Û��� §   d   ����~ � � b � � ���

~ g¯¥³dEb¤X\�,X'mQY�b¤SCU/VrdEb¤X'`fSCgýb¤S¢xEY\[qh^Xy°LS÷W,g,deXZXZYlhZXZYl�ýV�SChqh'`ft=`c_a`fX'`fYlh\·
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M<Yub¤SCg,�,W,b¤XZYl� dýU�dEg�W,dE_�Y0/�V Y\[q`cU�Ylg�Xà°"m,`cbqm b¤SCU/V=dEb¤XZYl�ÚS V^Y [ `cg�XZS ¶ ¦�[qW=_fYlh-°^`fX'm ['Y\jCW,_cde[<Q^�-��h\½M<Y^W,h'Yl�	SCWQ[I['Y\jCW,_cde[}Y0/�V,['Ylh'hq`fSCg/`cg�XZY\['V,['Y\XZY\[IXZS-xEY\[q`c¥©o�X'm,deXI¥©SE[IYldEbnmªi®�{�¨`cg¨X'mQY�jE[ndEU�U�de[�X'mQY�_adEgQjCW,dejEY
�QY0Jrg,Yl��t�oýX'm,Y/['Y\jCW,_cde[-Y0/�V,['Ylh'hq`fSCg t=dEhZYl� [qW,_cYNQ"�{��h{V=['SEV Y\[q_fo�`cg,b\_aW,�QYlh"X'mQY/_cdEgQjCW,dejEY��QY0J�gQYl� t�o X'mQYQ^�-��h�deXZXZYlh'XZYl��`cguX'm,Y-SE[q`fjC`cg,dE_ jE[ndEU�U�de[l½
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~ g�SCW,[}J�g,dE_^Y0/�V Y\[q`cU/Ylg�X�°LY XZ[qdEg,h'¥©SE[qU X'mQYÍJ=[nhZXL¸e¦GVrde[qhZY¤ºvdEg,gQSEX'deXZYl� h'Ylg�XZYlg,b¤Ylh�SE¥�X'mQY jEYlgQY\[qdE_a`chZYl�
dEg,� U�dEg�W,dE_c_fo¯b¤SE['[qYlb¤XZYl� xEY\[qh'`fSCg ] £ §\¦E¦:V^Y [�SE¥LX'mQY�XZ[qY\Y\t=dEgQ��¥¿[qdejCU/Ylg�X-`cg�XZSud 2 x6dEg=`c_c_cd
?�dlxESCWQ[a3ªA{¬Tde[
Ylg,b¤S��,`cgQj/] £ ¸e¦ V^Y [OY d ½)l{WQ[�bqmQSC`ab¤YàSE¥�A{¬Tde[^�QYlh'`cjCguV,[q`cg,b\`cV=_fYlh�`ahLV=[qdejCU�deX'`cb-dEg,�¯hq`cU�`c_cde[$XZS�SEX'mQY\[¨±³b¤SCU	º
V=WQX'deX'`cSCg,dE_©´�jE[qdEUªU�de[qh}`cg-X'mQYT_c`fXZY\[ndeX'WQ['YE·£7 £ SC_c_cde[q�¨dEg,�	��dejQ�]8'·6;¼�c7 ¬TWQXZX4Y\X\½IdE_A�
8:8�;¼½ ~ X®�QS�Ylh®g,SEX�b¤SCg,h'X'`fX'WQXZY
�QY\Y\Výh'o�g�X'dEb¤X'`cb-X'mQY\SE[n`ch'`cgQj��)l-WQ[��QYlh'`fjCguV=[q`cg,b\`fVr_fYlhLde[qYE·

§e½�X'm,['Y\YàV,['S'�ZYlb¤X'`fSCg�_cY\xEYl_ch\·�A{¦��>A¨§�dEg,�bA £
¶ ½�A	§-SCg,_co÷V,[qYlhZYlg�X�°"mQYlgu['Y 1 W,`f['Yl�ù±³dEh"`cg¯dE�'�'W,g,b¤X'`fSCgr´
9�½^b¤SCU�V=_fYlU/Ylg�X'h�de['Y X'de�EYlgOdeXbA{¦ `cg�SCgQY<jESO±¿X'm,`ch¯U�YldEg,huX'm,deX¯°$Y<°^`c_c_"m,dlxEY dGg�W,U�t�Y\[uSE¥<?rdeX

g,SCg�º¼t=`cg,de[qoªt,[qdEg=bqm,`cg,j¨[nW,_fYlhn´
·Q½^dE�6�ZW,g=b¤X'h�de['YàX'de�EYlg�deX�A¨§à['Ylb\WQ[qh'`cxEYl_fo
¸�½�SCg=_fo}A ¶ ±³U�d'/Q`cU�dE_ V=['S'�ÛYlb¤X'`cSCgr´Tb\dEg�dEb¤X0dEh�b¤SCU/V=_fYlU�Ylg�Xn¸6dE�'�'W,g,b¤X
]�½^g,Sj�Ûº¼V,[qS��,W=b¤X'`fSCg,h
£ [q`cg,b\`fVr_fY §<`ch�V,[qY\XZXvo W,g,b¤SCg�XZ['S�xEY\[nh'`cdE_A½ £ [q`ag,b\`fV=_fY ¶ ±³U�`cg,`aU�dE_^[qY\V,['YlhZYlg�X'deX'`fSCg,h\·jA	§ SCg,_fo�°^mQYlg

gQY\Yl�QYl��´T°^`c_a_.m,dlxEY	`cg�XZY\['YlhZX'`cg,jªb¤SCg,hZY 1 WQYlg,b¤Ylh0¥¿SE["X'mQY¨g�W=U�t Y\[^SE¥LR z p�[qW,_fYlh^Y0/�XZ[qdEb¤XZYl� ¥¿['SCU X'mQYRA{¬Tde[
Ylg,b¤S��,`cgQjQ½ £ [n`cg,b\`fV=_cYª9<dE`c�=h/`cg ¥¿W,g=b¤X'`fSCg,dE_�dEg,gQSEX'deX'`cSCgO±îl{¬C�Q�)l{¬C� ¶ �)A"R�l «�£ �$R�l «�£ ��½f½¹´�SE¥{h'WQtQº
b\deXZY\jESE[q`chqdet=_fY�jE[qdEUªU�deX'`cb\dE_�¥³W,g,b¤X'`cSCg,h\½ £ [n`cg,b\`fV=_cYlh<· dEg,� ¸<de['Y�dejCdE`cg ¥³dE`f[q_fo hZX'dEg,�,de[n� dEh'h'W,U/V=X'`fSCg,h\½
£ [n`cg,b\`fV=_cY«· m,dEhª`cg�XZY\[qYlhZX'`cgQjùb¤SCg,h'Y 1 WQYlg=b¤Ylh�¥¿SE[�V,['SEt=detr`c_c`chZX'`ab�xEY\[qh'`cSCg,h/SE¥�R z p{hªY0/�XZ[ndEb¤XZYl� ¥¿['SCU h'W,bnm
Ylg,b¤S��,`cgQjChl½ z `cg,dE_c_coE��V=[q`cg,b\`fVr_fY^]ý`ah�d�['Y0?=Ylb¤X'`fSCg SE¥�X'm,Y 2 hqWQ['¥³dEb¤o@3 g,deX'WQ['Y�SE¥�X'mQY�R z pPb¤SCU�V�SCg,Ylg�X	`cg
i z pþt=dEhZYl��jE[qdEU�U�de[0de[qbqm,`cXZYlb¤X'WQ['Ylh\½

k�de�EYlg�XZSEjEY\X'm,Y\[®V,[n`cg,`fV=_cYlh4§�mB]�b¤SCg,hZX'`fX'WQXZY�¥¿dE`f[n_fo 2 U�`a_c�>3*A0¬Tde[�dEh'h'W,U/V=X'`fSCg,h\½���X'`c_c_6X'mQY\o-de['Y�_c`agQjCW,`chZX'`ab
`c�QYldE_a`ch'deX'`fSCg,h$°^m=`cbqm¯U/SEX'`cx6deXZY¨hZSCU/Y-SE¥}SCWQ[ 2 hZo�hZXZYlU�deX'`ab�3�xedEg,`c_c_cdR?rd�xESCWQ[OA{¬Tde[^x�`fSC_cdeX'`fSCg,hl·

§e½^`ag,h'`c�QY °"£ °$Y-dE_c_fS¢° ¥¿SE[ ° ¦¨dEh�U�S��,`HJ=Y\[�SE¥ ° §{dEg,�udEh�d	�,`f['Ylb¤XTU/S��,`FJ=Y\[T�,dEWQjCm�XZY\[�SE¥ °0£ ±³`A½ÀYE½I°$Y
�,SªgQSEX�dE_f°Tdlo�h^`cg�XZ['S��,W,b¤Y ° §à`cg ° ¦�U/S��,`FJ=Y\[�b¤SCg�JrjCWQ[qdeX'`fSCg,hµ´

¶ ½�t Ylb\dEW,h'YàSE¥�A{¬Tde[^V,[n`cg,b\`fV=_cY%9	°$Y�gQY\Yl�¯XZS÷dE_c_fS�° dE�'�ZW=g,b¤X'hTt Y\Xv°$Y\Ylgýb¤SCU/V=_cYlU/Ylg�X'h"deX�A{¦
9�½�°$Yà�EY\Y\V hZSCU/Y÷±¿XZ[qdE�=`fX'`fSCg,dE_©´�XZ['Y\Y\trdEgQ�¯b\deXZY\jESE[q`fYlh0h'W,bqmýdEh0��² ° k-� ±{£ �=k"p £ ½\½\½



·Q½�°$Y��QS�g,SEX�V,['S¢x�`c�,Y%A{¬Tde["dEb\b¤SCW,g�X'h"SE¥}b¤S�SE[q�,`ag,deX'`fSCg¯dEg,�uV=W=g,b¤X'W,deX'`fSCg
A{¬Tde[0x�`fSC_cdeX'`cSCg §¨`ch�XZSudEb\b¤SCW,g�X0¥¿SE[0SCWQ["XZ[qYldeX'U/Ylg�X{SE¥�gQSCUª`cg,dE_4b¤SCU�V�SCW=g,�,h\½ ± `fSC_cdeX'`fSCg ¶ ±¿SE¥�V,[q`cg�º

b\`fV=_cYlh$9�dEg=�`·�´^`ch^U�SEX'`fx6deXZYl� t�o¯X'mQY��=deX'd�� `¼½ÀYE½^dE�'�'W,g,b¤X'h"S�b\b\WQ[q[q`cgQj�t Y\Xy°LY\Ylg b¤SCU/V=_fYlU�Ylg�X'h\½ ± `cSC_cdeX'`fSCg9	`chT_fYlh'h�d	x�`fSC_cdeX'`cSCguX'm,dEg¯d	V=de['X'`cdE_ b¤SCU�Uª`fX'U/Ylg�X�XZS,A"t=de[�trdEhZYl�ujEYlgQY\[qdE_c`ah'deX'`fSCg,h\½ ± `fSC_cdeX'`cSCg}·�`ah�dejCdE`cg
d/V,[ndejCU�deX'`cb-�QYlb\`chq`fSCg�½M<Y¨`c_c_cW,h'XZ[qdeXZY{t�SEX'muSCW,[�A0¬Tde[{�QYlh'`fjCguV=[q`cg,b\`fVr_fYlhLdEg=�¯x�`cSC_cdeX'`fSCg,hT°^`cX'muXv°$SªY0/QdEU/V=_fYlh\½Lk�mQY�J=[qh'X�`ch�d
['Ylb¤S��,`cgQj	SE¥}X'mQY�`ag,`fX'`cdE_ °"£ ¥©[qSCU­X'mQYWJ=[nhZX�hZYlg�XZYlg,b¤Y�`cguX'mQY�XZ['Y\Y\t=dEgQ��¥©[ndejCU/Ylg�X\·
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° SEXZY�X'm=deX^t SEX'm�XZ['Y\Ylh0de['Y�Y0/�b\_cW=h'`fxEYl_fo�t=`cg,de[qo÷t,[ndEg,bqm,`agQj�dEg,��X'm=deX^XZSEjEY\X'mQY\[{°^`fX'm�d�¥¿Y\° dE�,�=`fX'`fSCg,dE_
dEh'h'W=U/V,X'`fSCg,h$YldEbnm�_fS�b\dE_�h'WQt,XZ['Y\Y-`c�,Ylg�X'`FJrYlh$m,YldE���QU/S��=`FJ=Y\[TdEg,�¯b¤SCU/V=_fYlU�Ylg�X�['Yl_adeX'`fSCg,h\½Ik�mQY-dE�,�=`fX'`fSCg,dE_
dEh'h'W=U/V,X'`fSCg,h�`cg,b\_aW,�QY�YE½ÀjQ½}X'mQYTdEh'h'W,U�V,X'`fSCg�X'm,deXI`cg�jEYlg,Y\[qdE_�¥©SE[I²�g,jC_c`ch'm °"£ h®X'm,YTm,YldE��V=['S'�ÛYlb¤X'`cSCg�¥¿SC_c_fS¢°^h
X'mQY-[q`cjCm�X�t,[ndEg,bqm ±¿jC`cxEYlg�SCWQ[�XZ['YldeX'U�Ylg�X"SE¥}g,SCU�`cg,dE_ b¤SCU/V SCW,g,�=hTX'm,`ch��QS�Ylh�gQSEX�¥¿SC_c_fS¢° ¥©[qSCU X'mQYàxedEg,`c_c_cd?rd�xESCWQ[RA{¬Tde[�Ylg,b¤S��,`cgQj�´n½�k^mQYlhZY�dE�,�,`cX'`fSCg,dE_}dEh'h'W,U�V,X'`fSCg,h{XZSEjEY\X'mQY\[�°^`fX'm SCWQ[RA0¬Tde[��,Ylh'`fjCg V,[q`ag,b\`fV=_fYlh
dEg,�÷x�`cSC_cdeX'`fSCg,hLh'mQSCW,_c��jCW,`c�QY^dEW,XZSCU�deX'`cb"¥©YldeX'WQ[qY¤ºvhZXZ[qW,b¤X'WQ[qY0dEg,g,SEX'deX'`fSCg,hLXZS¨d¨U�W=bqm÷jE['YldeXZY\[�Y0/�XZYlg�X$X'm,dEg
X'mQYàSE[n`fjC`cg,dE_c?rdeX�XZ[qY\Y\t=dEgQ��jE[qdEU�U�de[0�QYlh'`fjCg�½

~ g SE[q�QY\[{XZSuY\x6dE_cW=deXZY¨X'm,YNA{¬Tde[-['Ylb¤S��,`cgQj÷°LY	Y0/�XZ[qdEb¤X-jE[qdEU�U�de[<S�V^Y [�Y dª¥©['SCUP¥¿[qdejCU/Ylg�X-] £ ¸e¦:V^Y [�Y d�½M<Yu°^`c_c_�jC`fxEYud�¥¿Y\°öjEYlgQY\[qdE_TSEt=hZY\[qx6deX'`fSCg=h�SCg X'mQY�Y0/�XZ[ndEb¤XZYl� jE[qdEU�U�de[�±¿¥¿SE[	['YldEhZSCg,h¨SE¥^hZVrdEb¤Y�°$Yu°^`c_c_
m,d�xEY0XZS¨t Y^t,[n`fY\¥n´n½�R$SCU/V=de['Yl�÷XZS¨SCWQ[LSEX'm,Y\[$jE[ndEU�U�de[qh$X'mQY%A"trde[Lt=dEh'Yl�ªjE[qdEUªU�de[T¥©YldeX'WQ[qYlh$hqmQSE['XZY\[$[qW,_fYQ^�-��h\��¥¿Y\°$Y\[à[qW,_fY¨Xvo�V Ylh-t=WQX-h'W,t=hZX'dEg�X'`cdE_c_fo�U/SE[qY/[qW,_fY¨XZSE�EYlg,hª±³_fS�b\dE_IXZ['Y\YlhàSE¥L�QY\V,X'm SCg,Y¢´"V�Y\[-XZ[qY\YE½ ~ g
X'mQY�X'detr_fY�t Yl_fS�°�°LY÷_c`chZX-X'mQY÷g�W,U�t Y\[àSE¥�[qW,_cY¨Xyo�V Ylh�Y0/�XZ[ndEb¤XZYl� dejCdE`cg=hZX�`cg=b¤['YldEh'`cgQj¯b¤SE['VrW,h�h'`KG\Y�¥©SE[�X'mQY
jEYlgQY\[qdE_a`chZYl�¯dEg,��UªdEg�W,dE_a_fo÷b¤SE['[qYlb¤XZYl�ý¥¿[qdejCU/Ylg�X^] £ §\¦E¦:V^Y [õdEg,�¯X'mQYWA0t=de[�t=dEh'Yl�ý] £ ¸e¦:V^Y [OY d�·
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]0h�Y0/�V Ylb¤XZYl����jE[qdEU�U�de[�SWVZY [�Y d-Y0/�XZ[qdEb¤XZYl��¥©['SCUö] £ ¸e¦:V^Y [OY dàjE['S�°"h$U�SE['Y"h'_cS�°^_fo/X'm=dEgªjE[qdEUªU�de[ S�V^Y [
Y0/�XZ[qdEb¤XZYl� ¥©['SCU ] £ §\¦E¦:V^Y [�½ªA0¬Tde[¨jE[qdEU�U�de[nhà¥¿YldeX'WQ['Ylhà¥¿Y\°$Y\[l��U�SE['YªjEYlgQY\[ndE_�[qW,_cYlh-X'm,dEgë?rdeX�XZ['Y\Y\t=dEgQ�
jE[qdEU�Uªde[qh�°"`fX'm�W,g,detrdeXZYl�ª[qW=_fY�dEb\b¤Ylh'h'`fSCg÷[qdeXZYlh\½L�^S¢°LY\xEY\[l��X'mQY"Y05�Ylb¤X�`ch�_fYlh'hLV,['SCgQSCW,g=b¤Yl�/X'm,dEg�b¤SCW,_c��t Y
Y0/�V�Ylb¤XZYl�.½�k�mQY-['YldEh'SCg,h�¥¿SE[^X'm,`ch�de[qYàX'm,deX

i dEb\b¤SE[n�,`cgQj�XZS�SCWQ[NA0t=de[�V=[q`cg,b\`fVr_fYD9¯°^m,`abqm h'X'deXZYlh	X'm,deXRA	§÷`ahàSCg,_fo<¥¿YldeX'WQ['Yl� `f¥T['Y 1 W,`f['Yl�ù°LY�jEY\X
�=WQV=_c`cb\deX'`cSCg{SE¥�b¤SCU�V=_fYlU/Ylg�X'deX'`fSCgà[nW,_fYlh.deX�A £ dEg,��A	§�_fY\xEYl_��QY\V Ylg,�,`cgQj$SCgàX'm,Y�V,['YlhZYlg=b¤Y�SE[®det=h'Ylg,b¤Y
SE¥IU/S��,`FJrY\[qh\·
� �Rg@� ��� ��� � �qg@� ��� ���� �Rg@� ��� ��� ��� � �qg@� ��� ��� ���

~ ['SCg,`ab\dE_c_foE�QU/SE['YàVrde[qh'`cU/SCg=`fSCW,h$V=de[qhZY-XZ[qY\Ylh�o�`fYl_c�ud�_cde['jEY\[^[qW,_fY{t=dEhZYE½

i X'm,Y0¥¿[qdejCU/Ylg�X'h�b¤SCg,h'`a�QY\['Yl�ude['Y{XZS�S�hqU�dE_c_rXZS	h'Y\Y-X'mQY"¥³W,_c_rY05 Ylb¤X'h�SE¥vA{¬Tde[�x�h\½IXZ[qY\Y\t=dEgQ�ªtrdEhZYl��[qW,_fY
dEb\b¤Ylhqh'`fSCg�[ndeXZYlh\½

~ gùdE_c_}SCWQ[�Y0/�XZ[qdEb¤XZYl� jE[qdEU�Uªde[qhàX'mQY °"£ ¥©[qdejCU�Ylg�X�b¤SCg=hZX'`fX'WQXZYlh�X'mQYªU/SChZX�x6de[q`cYl�<dEg,�ùb¤SCU/V=_a`cb\deXZYl�
h'WQtrhZYlb¤X'`fSCg dEg,� X'm�W,h	V SChZYlh/X'm,Y�U/SChZXª�,`HP÷b\W,_fX	hZYlb¤X'`fSCg ¥¿SE[ªdEWQXZSCUªdeX'`cb¯¥¿YldeX'WQ['Y¤ºvhZXZ[qW=b¤X'WQ['Y�dEg,gQSEX'deX'`cSCg�½M<Y"`ahZSC_cdeXZY�X'mQY °"£ hZYlb¤X'`fSCgª¥©['SCU SWV^Y [OY d{dEg=��U�dEg�W,dE_c_fo¨dEg,gQSEX'deXZY"`cX�°^`fX'm	¥¿YldeX'WQ['Y¤ºvhZXZ[nW,b¤X'WQ['Y0`cgQ¥¿SE[qU�deX'`fSCg
XZS�b¤['YldeXZY�dujESC_c��ºvhZX'dEg,�=de[q� dejCdE`cg,hZX-°^m=`cbqm XZS¯Y\xedE_cW,deXZY�dEWQXZSCUªdeX'`cbµºvdEg,gQSEX'deX'`fSCg.½,M<Y�X'mQYlgù�QY\xEYl_cSEV<['Y\jeº
W,_cde["Y0/�V=['Ylh'h'`fSCg�t=dEhZYl��¥©YldeX'WQ[qY¤ºvhZXZ[qW,b¤X'WQ[qY�dEg,gQSEX'deX'`cSCgýV,[n`cg,b\`fV=_cYlh�dEg,�ýdEWQXZSCUªdeX'`cb\dE_c_fo�deV,Vr_fo÷X'm,YlU XZSudEg
W,g,dEg=gQSEX'deXZYl� xEY\[qh'`fSCg SE¥LX'mQY °0£ ¥¿[qdejCU/Ylg�X{¥©['SCU S�V^Y [�Y d�½�M<Y	X'mQYlg<b¤SCU/V=de[qY¨X'm,Y¨[qYlh'W,_fX'h"SE¥LdEWQXZSCUªdeX'`cb
dEg,gQSEX'deX'`cSCgýdejCdE`cg,h'X�X'mQYàjESC_c��h'X'dEg,�,de[q�¯`cguXZY\[nU�h�SE¥�V,['Ylb\`chq`fSCg¯dEg,�¯['Ylb\dE_a_ ['Ylh'W,_fX'hl½

]0hàU/SChZX-SE¥LX'mQY÷R z p­[qW,_fYlh0Y0/�XZ[qdEb¤XZYl�ù¥¿['SCU ] £ ¸e¦:V^Y [OY d�de[qY�W,g,de['o�SE[àt=`cg,de[qo¯t,[qdEg,bnm,`cgQjù±¿X'mQY/SCg,_co
Y0/Qb¤Y\V,X'`fSCg,hàde[qY�[qW,_fYlh-dEb\b¤SCW=g�X'`cg,j¯¥©SE[�b¤S�SE[q�,`ag,deX'`fSCg��.VrW,g,b¤X'W,deX'`fSCg<dEg=�<b¤SCU/V=_fYlU/Ylg�X'deX'`fSCgr´-U/SChZX-SE¥TX'mQY
['Y\jCW,_ade[4Y0/�V,['Ylh'h'`cSCg,h4`cg�X'mQYLdEg=gQSEX'deX'`fSCg�V,[q`cg,b\`cV=_fYlh de['YTh'`cU/V=_cY�W,g,`fSCg,h.SE[�b¤SCg�X'dE`cg¨W,g,�QY\[qh'V�Ylb\`HJ=Yl�-b\deXZY\jESE['o
hZo�U�t SC_chl·

�v�v����� ������¿ �y�����E����À b ��� � ����À b ������À b ���,� ¶ ��À b ~�¯C� ��À b � ����À�¤�Ê�r�@ �¿£¡X�*�¡�����E�|ßàÀ�¤� �v����� � ����¿ Û�Û ��À�Ê�r�@ �¿£¡X�*�¡�����E�|ßàÀ�¤
k�m,YWJ=[qhZX�dEg=gQSEX'deX'`fSCg�V,[q`cg,b\`cV=_fY0Ylg�W,U�Y\[qdeXZYlh^X'm,YàV SCh'h'`ft=_cY �v� V SChZXÛºvU/S��,`FJ=Y\[qh�`ag¯X'mQYàjE[qdEUªU�de[l½Tk�mQY

['YldEhZSCg�°LY-b\dEg,gQSEX�W=g,�QY\[qhZV Ylb\`f¥¿o/X'mQY-U/S��,`FJ=Y\[Tb\deXZY\jESE['o�hZo�U�t�SC_I±³dEh�`ag÷X'm,Y{h'Ylb¤SCg,� � � dEg,gQSEX'deX'`fSCg�V,[q`cg�º
b\`fV=_cY¢´�`ah�X'm,deX�X'mQY-jE[ndEU�U�de[^Y0/�XZ[qdEb¤XZYl� dE_c_fS¢°^hT¥©SE[^t=`cg,de['o÷t,[qdEg,bnm,`cgQj

�v�Ú�Â��� �v�



[qW=_fYlh�°^mQY\['Y X'mQY<mQYldE� V,[qS'�ÛYlb¤X'`fSCg ¥¿SC_c_fS¢°^huX'mQY [q`fjCm�Xut,[qdEg,bnm�½ ~ g jEYlgQY\[qdE_-dEg=gQSEX'deX'`fSCg V,[q`ag,b\`fV=_fYlh
¥¿SE[bS V^Y [�Y d de['Y gQS _cSCgQjEY\[�W=g,�QY\[qhZV Ylb\`FJrYl� ±¿°^`fX'm X'm,Y�Y0/Qb¤Y\V,X'`fSCg�SE¥-V,[q`cg=b\`fV=_fYlh/�QYldE_a`cgQjù°^`cX'm X'mQY gQSCg�º
t=`cg=de['o t=[qdEg,bqm=`cgQjùb¤SCU/V=_cYlU/Ylg�X'deX'`cSCg���b¤S�SE[q�=`cg,deX'`fSCg dEg=� V=W,g=b¤X'W,deX'`fSCg [qW=_fYlhn´¨dEh÷X'mQY\['Yý`ch÷gQS gQY\Yl�ÂXZS
�QY\XZY\[qUª`cgQY�h'WQtrhZY 1 W,Ylg,b¤Ylh�`cg ?rdeXà[qW,_cYDQ^�-� ¥¿SE[�V,['SEV Y\[�dEg=gQSEX'deX'`fSCg dEh�°TdEhàX'mQY�b\dEhZYª¥¿SE[�?rdeX�XZ['Y\Y\t=dEgQ�
[qW,_cYlh\½I]"WQXZSCUªdeX'`cb-dEg,gQSEX'deX'`fSCg¯hqmQSCW,_c��X'm�W,h$t�Y-U¨W,bqm¯hq`cU/V=_fY\[�½�k�m,Y0V=['Ylb\`ch'`fSCg�dEg,�u['Ylb\dE_a_ ['Ylh'W,_fX'h$¥¿SE[�X'mQY°0£ ¥¿[qdejCU/Ylg�X�SE¥£SWV^Y [OY d¨dEg,�ÍSWV^Y [�±¿¥¿SE[^X'mQY�Jr[qhZXO¸e¦�hZYlg�XZYlg,b¤Ylhn´�h'WQV,V SE['X$X'm,`ch�Y0/�V Ylb¤X'deX'`fSCg�·

V,['Ylb\`ah'`fSCg [qYlb\dE_c_S V^Y [ 8:9x[ 8'·Q½ ·\[SWV^Y [OY d §\¦E¦j[ §\¦E¦x[
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M<Y{m,dlxEY0V,['YlhZYlg�XZYl�ªd�g�W=U�t Y\[�SE¥�Y0/�V Y\[q`cU/Ylg�X'hIX'm,deX$U/S�xEY-d�?rdeX�XZ['Y\Y\t=dEg,�/jE[qdEU�U�de[$¥©[ndejCU/Ylg�X$`cgªh'X'dejEYlh
XZS�d�x6dEg=`c_c_cd$?rd�xESCWQ[)A{¬Tde[LYlg=b¤S��,`agQjQ½pM<Y"m,d�xEY"Y\xedE_cW,deXZYl�÷X'mQY�['YlhqW,_fX'`cgQj-jE[ndEU�U�de[qh�°^`fX'm/['Ylh'V�Ylb¤XLXZS�mQS¢°
X'mQY\o V Y\['¥©SE[nUP`ag dEW,XZSCU�deX'`cb	¥¿YldeX'WQ['Y¤ºvhZXZ[qW=b¤X'WQ['Y�dEg,gQSEX'deX'`cSCg<X'dEhZ��h\½/��SCU/Y	SE¥LSCWQ[-Y0/�V Y\[q`cU/Ylg�X'h{`cg�xESC_fxEYl�
U�dEg�W,dE_I['Ylb¤S��,`cg,j¯SE¥$XZ[qY\Y\t=dEgQ� ['YlhZSCWQ[nb¤Ylh\½ « dEg�W,dE_�['Ylb¤S��,`cgQj�`chàY0/�XZ['YlU�Yl_fo�X'`aU/Yªb¤SCg,h'W=U�`cgQj¯dEg,�<Y\[q['SE[
V,['SCg,YE½�M<Yàm,dlxEY�`ag�xEYlhZX'`cjCdeXZYl�uXZS/°^m,deX�Y0/�XZYlg�X�XZ['Y\Y\trdEgQ�÷jE[qS�SCU�`agQj¨b\dEg�t�Y{dEWQXZSCU�deXZYl��dEg,�um,dlxEY��QY\xEYl_»º
SEV Yl���4deV,Vr_c`fYl�<dEg,� Y\xedE_cW,deXZYl� dEWQXZSCU�deX'`cb/XZ[qY\Y\t=dEgQ� jE['S�SCU�`cgQj�U�dEbnm,`cgQY\[qoE½DM<Yªm,d�xEY÷hZ�EY\X'bnmQYl� [qY\jCW,_cde[
Y0/�V,['Ylh'h'`cSCg�t=dEhZYl��b¤SCU/V=dEb¤X'`cSCg÷SE¥4[qW,_fYOQ"�{�Qh�Y0/�XZ[qdEb¤XZYl�u¥©[qSCU�XZ['Y\Y\trdEgQ��jE[qdEU�Uªde[qh\½pM<Y-mQSEV Y^XZS¨t�Y"det=_fY
XZS�Y0/�V=dEg,�¯SCg�X'm,`ch�`cgu¥³WQ['X'mQY\[�°$SE['��½

k�m,YI['Ylh'W,_fX'h.SE¥�SCWQ[�Jrg,dE_:A{¬Tde[4Ylg,b¤S��,`cgQj�b\dEg�t�Y�hqW,U�U�de[q`ahZYl�{dEh.¥¿SC_c_fS�°"h\·�x6dEg=`c_c_cd)?rd�xESCWQ[vA{¬Tde[®b¤S��,`cgQj
b\dEg t Y�h'b\dE_cYl� trWQX¨`ah�Y0/�XZ['YlU/Yl_fo X'`cU/YudEg,� ['YlhZSCWQ[qb¤Yu`cg�XZYlg,h'`fxEYE½ ~ X�V=['S�x�`c�QYlh¨d h'U�dE_c_fY\[��}b\_cYldEgQY\[/U/SE['Y
jEYlgQY\[qdE_}[nW,_fY¨t=dEhZY	°^m,`cbnm U�de�EYlhà`fX{YldEhZo XZS�hZV SEX0`ag,b¤SCg,h'`ch'XZYlg,b\`fYlh{`cg�X'mQY/XZ['Y\Y\t=dEgQ�G±³h'`cU/Vr_fo¯Y0/�XZ[ndEb¤XàX'mQY
jE[qdEU�Uªde[�dEg,�uhZYlde[qbqmu¥¿SE[TS��=�÷[nW,_fYlhn´n½pA{¬$de[�trdEhZYl��XZ['Y\Ylh�h'WQV,V SE['X$dEg,�u`cg÷¥¿dEb¤X��Q[n`fxEY0dEW,XZSCU�deX'`cb0¥©YldeX'W,['Y¤º
hZXZ[qW=b¤X'WQ['Y�dEg,gQSEX'deX'`cSCg���d<['Ylh'W,_cX/X'm,deX�X'dE_c_c`cYlh	°LYl_c_�°^`fX'm °$SE['�G`cg X'mQY\SE['Y\X'`ab\dE_^_c`cg,jCW,`chZX'`cb\hL7 ¬$['Ylh'g,dEg.�¾¦E¦';¼½A{¬$de[0t=dEhZYl��XZ['Y\Ylh"['Y 1 W,`f['Y-¥¿Y\°LY\[{dEg,��_fYlh'h�Vrde['X'`cdE_4dEW,XZSCU�deX'`cbà¥¿YldeX'WQ['Y¤ºvh'XZ[qW,b¤X'WQ['Y¨dEg,gQSEX'deX'`fSCg�V,[q`ag,b\`fV=_fYlhl½
�"S�°$Y\xEY\[l�¨A{¬Tde[^�QYlh'`fjCg�V,[n`cg,b\`fV=_cYlhI¥©SE[nb¤Yàh'WQt,X'_fY{dEg,�uX'`cU�Y{b¤SCg=h'W,U�`cg,j¨h'b¤SEV Y¢¸6deXZX'dEbnm,U/Ylg�X"�QYlb\`chq`fSCg,hTdEg,�
b\WQ['[qYlg�X'_fo �QS<gQSEX�h'WQV=V�SE[qX¨d<gQSEX'`cSCgGSE¥"W,g,�,Y\[qhZV Ylb\`FJrb\deX'`fSCg.½ k�m,`ch	hZY\[n`fSCW,h'_foù_a`cU�`fX'h¨`fX'h/deV,V=_a`cb\deX'`fSCgG`cg
_cde['jEY¨h'b\dE_fY�XZ['Y\Y\t=dEgQ��`cgQj�X'dEh'��h\½{��U�dE_c_.dEg=��jEYlgQY\[qdE_®[qW,_cY-t=dEhZYlh0de['Y�t SCWQjCm�X"deX0X'mQY�V=[q`cb¤Y-SE¥�U¨W,_fX'`fV=_co�`cg,j
±¿SE¥¿XZYlgùY0/�V=_fS��,`cgQj�´"dEg,dE_fo�h'`ch{V SCh'hq`ft=`c_c`cX'`fYlh�°^`cX'm Ylg,h'W,`cg,ju_cSCdE�ùW,g,�QY\[-Vrde[qh'`cgQj¯dEg,�ùjEYlgQY\[qdeX'`fSCg�½}M m=deX�`ch
U/SE['YE��A0¬Tde[�t=dEhZYl�<[qW=_fY/hZY\X'h�de['Y÷`c_c_}h'W,`fXZYl�ùXZS�V,['SEt=detr`c_c`chZX'`ab�deV,V,[qSCdEbqmQYlh�XZS�V=de[qh'`agQjù±³dEg,�<jEYlgQY\[qdeX'`cSCgr´
¥¿SE[^deX^_fYldEhZX^X'mQY-¥©SC_a_fS�°^`agQj	Xv°$Sª['YldEhZSCg=h\·

z `f[qh'X\� A"t=de[÷t=dEhZYl� R z p XZ['Y\Ylh�`cg�xESC_fxEY�_cde[qjEY�g�W,U�t Y\[qhªSE¥-[qW,_fYýXZSE�EYlg,h\½Ow0g,�QY\[�hZX'dEg,�,de[q� £ R z p
dEh'h'W=U/V,X'`fSCg,hl�rX'mQY	V,[qSEt=det=`c_c`cXvo�b¤SCg�XZ[q`ft=WQXZYl� t�o�YldEbqm h'W,bqm [nW,_fY¨XZSE�EYlg<`cg�XZ[qS��,W=b¤Ylh0dEg<`ag,�QY\V Ylg,�QYlg,b¤Y�dEhÛº
h'W,U�V,X'`fSCg `cg�XZS<X'mQYýb¤SCU/VrWQX'deX'`fSCg SE¥{X'mQY�V=['SEt=det=`c_a`fXvoùSE¥{X'mQYýXZ['Y\YýdEg,� X'm�W,h/°$Ylde�EYlg,h÷X'mQY¯V,['SEtrdet=`c_c`fXyo
U/S��QYl_A½

��Ylb¤SCg=����X'mQY<hZX'dEg,�=de[q� A{¬Tde[¯dEh'h'W,U/V=X'`fSCgÂX'm=deX÷V,[qY¤º	dEg,� V SChZXÛºvU/S��,`FJ�b\deX'`fSCg ±³dE�'�'W,g,b¤X'hµ´/['Y\xESC_cxEYlh
de['SCW,g=� dG[qYlb\WQ[qh'`fxEYëA	§<_fY\xEYl_-U/YldEg,h�X'm,deX £ R z p xEY\[qh'`fSCg=huSE¥¨h'W=bqm jE[qdEU�Uªde[qh¯`cg V,[q`cg=b\`fV=_fYýb\dEg=gQSEX
�,`ch'X'`cgQjCW,`chqm¨m=`fjCm�dEg,�÷_fS�° deXZX'dEbqm,U/Ylg�XTV SCh'h'`ft=`a_c`fX'`fYlh�`cg/X'mQY^V,['YlhZYlg,b¤Y"SE¥�t SEX'm�dàV,[qY¤º®dEg,�ªd�V SChZXÛºvU/S��,`FJ=Y\[
deX^d�_cS�b\dE_IA	§-b¤SCg�J=jCW,[qdeX'`fSCg

/�V
/�§× × ØØ

V,[qY
½f½

/�§× × ØØ/�§
/Q¦
½f½

V SChZX
½f½f½



/�V
/�§× × × ØØØ/�§× × ØØ

V,[qY
½f½

/�§
/Q¦
½f½

V SChZX
½f½f½

dEh^X'mQY-V,['S��,W,b¤XTSE¥}X'mQY�`cg=�,`fx�`c�,W,dE_Q[nW,_fY{V,['SEt=detr`c_c`fX'`fYlh$`cg�xESC_fxEYl��`cg�t�SEX'muXZ[qY\Ylh^de['YàY0/QdEb¤X'_fouX'mQY�hqdEU/YE½
ÒO%n�,Ðq%'�$ç^���nL��B�

i ±³¬$['Ylhqg,dEg��¾¦E¦�´n�CSCdEgý¬$['Ylh'g=dEg��,�"��� �X���>�8�&�(�,�/���X�>�,� �8�U�>�U���/�C�r¬T_cdEb'��°$Yl_c_ch £ WQt=_c`chqmQY\[qh\�>l$/�¥©SE[q�.� ¶ ¦E¦E¦
i ±³¬TWQXZXýY\X\½)dE_A�
8:8C´ « `f[q`cdEU ¬TWQXZX\�àk-½¾��½ | `cgQj dEg,� z ½"��Ylb¤SCg=�����M�9���> ¡ ¢�>�}£=�����!�¤��¥ ¦§���?��¨ ©��/��¨¢�
��X'dEgQ¥©SE[n���rRTdE_c`f¥¡½T·$R���i ~L£ WQt=_c`cb\deX'`cSCg,h\� §48:8:8�½

i ±¼R�m,de[qg,`cde���
8:9C´�²�W,jEYlgQY"RTm,de[qg=`cde�r�V�,���9���ª¦¤�������>�U�«�>���9���?���F�¬�+�>���)�­���E�QRTdEU�t=[q`c�QjEYE� « dEh'h�· «ý~ k £ [qYlh'h\�
§48:8:9�½

i ± z [qdEgQ���¾¦E¦�´-]0gQY\XZXZY z [qdEgQ�����®�����> ¢� ���X���	¯!�,�����)�/���(�+�~�B�)�,� ��� ���X�>�s��°²±��+����©+�>�)¨³±��+���¤¦n�4`cg « ½�¬TWQXZX
dEg=� kà½¾��½ | `agQj ±³²L�,h\½¹´n� £ ['S�b¤Y\Yl�,`cg,jCh^SE¥�X'm,Y¨i z p{¦E¦ýR$SCgQ¥¿Y\['Ylg,b¤YE� ¶ ¦E¦E¦��4w0g,`fxEY\[nh'`fXvo¯SE¥TRTdE_c`f¥¿SE[qg,`cd��
¬$Y\['�EYl_cY\oE�CR^��i ~ l ° _a`cgQY £ WQtr_c`cb\deX'`fSCg,hl�¢��X'dEgQ¥¿SE[q���6RT]���m�XZXZV.·¹¸E¸¢°�°�°�ºvb\h'_c`A½¾hZX'dEg,¥©SE[q�.½ÀYl�,Wr¸¢V=WQtr_c`cb\deX'`fSCg,hµ¸

i ±³�"Y\V,V=_cY�dEg,�-xedEg�p0Ylg,det=`cX'm��¾¦E¦�´ « de['�0�"Y\V,V=_cY�dEg,���ESCh'Y\¥�xedEg�p0Ylg,detr`fX'm��>´	��µ������­ ^�¤�U�­¦��;�¡�,�����)�/���(�+�¤¯
¶ ���¤¦�����·��;���§¸0���  ~ ¢�>�²¹=�  .µ��9�/���X�>�,��§\hZX « Y\Y\X'`cgQj�SCg ��V Y\Ylbnm�k®Ylbqm,g,SC_fSEjEoýk®[qdEg,hZ¥¿Y\[l�rw0g,`fxEY\[nh'`c�,dE�
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8:8C´C�CSChZY\¥�x6dEg¯p0Ylg,detr`fX'm���i4SCW,`ch'd¨��dE�,_fY\[$dEg,�ª]0g,�Qo
MùdloE�&�Î�����)��¯
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