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Ñ�ÒuÓ7ÔuÕMÖ	Ô�×GØ	ÓH×�Ù�Ú	ÒuÛ�Ø�Ö	ÓpØ	Ó�Ü�Ö	Ý"ÒÂØ�Ú	ÕuÞMß�Û�Ø<Ú.×KÓ¢àsÔuá�×GÖ	Ó�Ú.ÒuÓHÝc×GâMÝcÓcÔsÚ�×�Ù�Ýp×GãGâuÛ�Ú.Û�äGÓ�Ö	×Gå�×�Ú�â}Ü�äEÛ�ãiÜ¥Ú.Û�×�â
å}Ü�Ø	ÓcÞæ×Gâæâ}Ü�äEÛ�ãGÜ�Ú.Û�×Gâ}Ü�áºÔMÖ	Û�âMÝcÛ�ÔMá�ÓcØ�ÙI×�ÕuâuÞæÛ�â�Ö�Ócá�Ü�Ú.Û�äGÓJØ	Û�ç4Ôuá�Óv×GÖ	ãiÜ�âuÛ�Ø�çHØpè@Ø�ÕuÝ"ÒéÜ�Ø4Û�âuØ�ÓcÝpÚ	ØcêìëzÜ�âVß
Û�âuØ	ÓpÝpÚ.Ø�Ò}Ü�ä�ÓKÜ�âuÜ6äEÛ�ãiÜ�Ú.Û�×Gâ}Ü�á�Ø�ßEØ5Ú.ÓcçNå}Ü�Ø	ÓpÞ�×�âìíîäEÛ�Ø�Õ}Ü�á¬í)á±Ü�âMÞuç7Ü�Ö	ïVØ�Û�âðÚ.ÒuÓvÓpâVäEÛ�Ö	×Gâuç4ÓcâiÚ�Ú	Ò}Ü�Ú4Ü�Ö�Ó
å�ÓcÛ�âuã�ÕuØ	ÓpÞ�Ü�Ø�Ö�ÓpÙIÓcÖ�ÓcâuÝpÓ�Ô�×GÛ�âiÚ	ØºÙI×GÖ�â}Ü�äEÛ�ãiÜ�Ú	Û�×GâuÜ�á£ÔuÕMÖ	Ô�×GØ	Ó�ê

Ñ�ÒuÓzÕuá�Ú.Û�ç7Ü�Ú	Ó�ÓcâuÞñÖ�ÓcØ�Õuá�Ú7Û�âæ×�ÕuÖ[Ü�ÔMÔuÖ	×iÜ�Ý"Òæò,Û�á�áºßsÛ�Ócá�ÞñÜ�Ö�×Gå{×�ÚHÚ	Ò}Ü�ÚHÛ�Ø7ÝcÜ�Ô}Ü�åMá�ÓJ×�Ù&â}Ü�äEÛ�ãiÜ¥Ú.Û�×�â
×GâJå}Ü�Ø�Û�ØL×�ÙFÜ�á±Ü�âuÞuçHÜ�Ö	ïGóÄåuÜ�Ø	ÓpÞJçHÜ�ÔJ×�Ù0Ú	ÒuÓ�ÓcâiäEÛ�Ö	×�âuçHÓpâiÚ�Ú	Ò}Ü�ÚLÛ�Ø,å�ÓcÛ�âMã4Ýp×GâuØ5Ú.Ö	ÕMÝpÚ.ÓpÞ�Û�âMÝcÖ	ÓpçHÓpâiÚ"Ü�á�á�ß
ò,ÒuÛ�á�Ó$Ú	ÒuÓ<Ö	×Gå�×�Ú�Û�Ø�Ó¢àsÔuá�×�Ö	Û�âMã�Ú	ÒuÓ&ÓcâiäEÛ�Ö�×Gâuç4ÓcâiÚ�ê3Ñ�ÒuÛ�Ø,Û�Ø,Ü�ÞuÞMÖ	ÓcØ�Ø	ÓpÞzÛ�âvÚ	ÒuÓ<á�Û�Ú	ÓcÖ	Ü�Ú.ÕuÖ�Ó&Ü�ØºÚ	ÒuÓ�ôMõ¹ö&ë
ÔuÖ�×Gåuá�ÓcçJè�ò,ÒMÛ�Ý"Ò�Ø5Ú"Ü�âuÞMØ�ÙI×GÖCôsÛ�ç�Õuá�Ú.Ü�âuÓc×�ÕuØLõB×EÝ�Ü�á�Û�÷cÜ�Ú.Û�×Gâ�Ü�âuÞ�ëzÜ�Ôsó�åuÕuÛ�á�ÞuÛ�âuã�øúù6û!êLôEßEØ�Ú	Ócç»Ý�Ü�Ô}Ü�åuá�Ó�×�Ù
Ø�ÕuÝ"Ò�Ü�Ú"Ü�Ø	ï[ò@×GÕuá�Þ�å�Ó<Ýc×GâuØ�Û�ÞuÓpÖ	ÓpÞzÜ�ØLÜ�ÕsÚ.×Gâu×�çH×GÕMØcê

ü�ý�þ>ÿ������������	�
�����¥ÿ�
������	�����Iý�þæý�����
��������������
�éÛ�á�á�Ü�Ýp×GãGâuÛ�Ú.Û�äGÓ,Û�âuØ�ÔuÛ�Ö�ÓcÞHâ}Ü�äsÛ�ãiÜ�Ú	Û�×Gâ}Ü�áuØ	ÕuåMØ�ßEØ�Ú	Ócç ßsÛ�Ócá�Þ7Ü�Ö	×Gå�×�Ú3Ú.Ò}Ü¥Ú�Û�Ø�ÝcÜ�Ô}Ü�åMá�Ó,×�Ù¹Ô�ÓcÖ5ÙI×GÖ	ç4Û�âuã

Ö�×GåuÕuØ5Ú�âuÜ6äEÛ�ãiÜ�Ú.Û�×GâvÛ�â�ÞMßEâ}Ü�çHÛ�Ý�Ü�á¹Ü�âuÞ�ÕuâuïVâu×6ò,â�ÓcâiäEÛ�Ö�×Gâuç4ÓcâiÚ.Ø! 
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ö�Ø�ÔuÕMÚ�ÙI×GÖ5òºÜ�Ö�Þ�Û�â[Ú.ÒMÓ&Û�âiÚ.Ö�×sÞuÕMÝpÚ.Û�×Gâ7Ú	ÒuÓ&Ö	×GåMÕuØ�Ú,Ø�×Gá�ÕMÚ	Û�×GâHÙI×GÖºâ}Ü�äEÛ�ãiÜ¥Ú.Û�×�â[Ø	Õuã�ãGÓcØ5ÚLÚ	Ò}Ü�Ú,Ü�âKÜ�Ö�Ú.Û@?}ÝcÛ�Ü�á
Ü�ÕsÚ.×Gâu×�çH×GÕMØ�Ø�ßEØ�Ú	Ócç çHÜ�ßðå�ÓcâuÓA?uÚ�ÙIÖ	×�çNÜ�Ýp×GãGâuÛ�Ú.Û�ä�Ó[Û�âMØ	ÔuÛ�Ö	ÓcÞÂâuÜ6äEÛ�ãiÜ�Ú.Û�×Gâ}Ü�á�Ø	ÕMåuØ�ßEØ�Ú	ÓcçJêðöCâMÛ�çHÜ�á�Ø
Ø�Òu×6òÇÜ�âzÖ�ÓcçHÜ�Ö	ï¥Ü�åuá�Ó�Ü�åuÛ�á�Û�ÚÄßHÚ.×7âuÜ6äEÛ�ãiÜ�Ú.Ó&Ú	ÒuÖ	×GÕMãGÒKÚ	ÒuÓcÛ�Ö�ÓpâVäEÛ�Ö	×Gâuç4ÓcâiÚcê�B�Û�Ö�ÞuØLÙI×�ÖLÓ�àMÜ�çHÔMá�Ó<ò,Òu×+Cuß
ÙIÖ�×Gç·Ú.ÒuÓpÛ�Ö3âuÓpØ�Ú�Ú	×�Ø�Ó�Ü�Ö�Ý"Ò7ÙI×GÖ3ÙI×s×EÞH×EÝcÝcÜ�Ø	Û�×Gâ}Ü�á�á�ß�ÓcâiÚ.ÓpÖºÜ�âMÓpòéá�×EÝ�Ü¥Ú.Û�×�â�ò,ÒuÛ�Ý"Ò7Ú	ÒuÓpß4Ò}Ü�ä�ÓCâu×�Ú�äEÛ�Ø�Û�Ú.ÓpÞ
å�ÓpÙI×GÖ�Ó�êðÑ�Û�çHÓ7× ä�ÓcÖ�Ú	Û�ç4Ó7Ú.ÒuÓ¢ßÂØ	ÓpÓcçNÚ	×`å{Ó�Ü�åuá�Ó[Ú	×`Ý�Ü�á�ÝcÕuá�Ü�Ú.ÓvÜ�ÞMÛ�Ö	ÓpÝpÚ�Ô}Ü¥Ú.ÒÂÙI×GÖ	ç Ú.ÒuÛ�Ø�ÕuâuïVâu×6ò,â
á�×sÝcÜ�Ú.Û�×Gâ`å}Ü�Ý"ï�Ú	×JÚ	ÒuÓcÛ�Ö&âuÓcØ5Ú�êvôEÓcÝpÚ	Û�×Gâ�ùsê@D4ò,Û�á�á�Ö�ÓpäEÛ�Ó¢ò·Ö�ÓcØ	ÓcÜ�Ö	Ý"Ò�Þu×GâuÓ4×Gâ Ü�âuÛ�çHÜ�á)â}Ü�äsÛ�ãiÜ�Ú	Û�×Gâ`Þu×�âuÓ
ò,Û�Ú.ÒæÖ	Ü�Ú.Øpè Ü�âVÚ	Ø[Ü�âMÞæå�ÓcÓcØpêéÑ�ÒuÓzÝp×GçHÔ�×GâuÓpâiÚ.ØHÙI×�ÕuâuÞ�Ú	×�å�ÓKÛ�âiäG×Gá�äGÓcÞ�Û�â�Ú.ÒuÓJâ}Ü�äEÛ�ãiÜ�Ú	Û�×GâuÜ�áºÚ"Ü�Ø�ïÂ×�Ù
Ú	ÒuÓcØ�Ó�Ü�âuÛ�ç7Ü�á�Ø�ò,Û�á�áBØ�ÓcÖ�ä�Ó�Ü�Ø�Û�âuØ�ÔuÛ�Ö	Ü�Ú.Û�×GâJÙI×�Ö�×GÕMÖCÞuÓpØ	Û�ã�â�×�Ù�ÜHâuÜ6äEÛ�ãiÜ�Ú.Û�×Gâ}Ü�á¹Ø�ÕuåuØ5ßsØ5Ú.Ópç­ÙI×GÖ$Ü�Ö�Ú.Û@?}ÝcÛ�Ü�á
Ü�ÕsÚ.×Gâu×�çH×GÕMØ�Ø�ßEØ�Ú	Ócç4ØLò,ÒuÛ�Ý"ÒKÛ�Ø�ÞuÓcØ�ÝcÖ�Û�å�ÓcÞzÛ�âvØ	ÓpÝpÚ.Û�×Gâzùsê ùEê

EGFIH JLKNMIO%PRQSKTPVUWMYXZP\[�MY]^K
_Äâ�Ú.ÒuÓ4ÙI×Gá�á�× ò,Û�âuãvØ	ÕMåuØ	ÓpÝpÚ.Û�×GâuØ�Ú	ÒuÓ4å}Ü�Ø	Û�ÝHÝp×Gç4Ô{×GâMÓcâiÚ.Ø�×�Ù�â}Ü�äEÛ�ãGÜ�Ú.Û�×GâµÛ�â�Ö	Ócá�Ü�Ú.Û�äGÓ4Ø	Û�çHÔuá�Ó�×GÖ	ãGÜ�âuÛ�Ø�çHØ
Ø�ÕuÝ"Ò�Ü�Ø$å�ÓcÓcØpè¹Ü�âiÚ.Ø<Ü�âuÞ�Ö.Ü¥Ú.ØCò,Û�á�áBå{Ó�ÞuÛ�Ø�ÝcÕuØ�Ø	ÓcÞ£ê5`,ÓcØ�Õuá�Ú	Ø�ÙIÖ	×�ç Ö�ÓcØ	ÓcÜ�Ö	Ý"ÒµÞu×�âuÓ�×Gâ�Ú	ÒuÓ�â}Ü�äEÛ�ãiÜ¥Ú.Û�×�â}Ü�á
Ú.Ü�Ø	ï�×�Ù�Ú.ÒMÓcØ	Óv×�Ö	ãiÜ�âMÛ�Ø	ç4Ø�×GâðÚ.ÒuÓ7âuÓcÕuÖ	Ü�áºÜ�âuÞðå�ÓcÒ}Ü�äEÛ�×GÖ	Ü�á�á�Ópä�Ócá@ò,Û�á�á3Ø	ÒM× ò Ú.ÒMÓ7Û�âiä�×Gá�ä�Ócç4ÓcâiÚ�×�Ù�Ú	ÒuÓ
Ýp×GçHÔ�×GâuÓpâiÚ.Øcê

a�b�cdbec f ���dgh���Eþi�
jlkh�d�
�	gnþh�nm��po��q���Iý�þ
Ñ�ÒuÓ9?uÖ	Ø�Ú�Ýp×Gç4Ô{×GâMÓcâiÚ�Ú.ÒuÜ�Ú�Ø	ÓpÓcç4Ø�Ú.×`å�ÓvÛ�âiäG×�á�äGÓpÞÂÛ�âËÜ�âMÛ�çHÜ�á3â}Ü�äsÛ�ãiÜ�Ú	Û�×GâðÛ�Ø�Ú	Ò}Ü�Ú�Ú	ÒuÓpß�Ö	Ócá�ßð×GâÂØ�×
ÝcÜ�á�á�ÓcÞsrutIvnwuxzyA{d|�}Y~�v���ylw�â}Ü�äEÛ�ãiÜ¥Ú.Û�×�â��.�LØ	Û�âMã�Ú.ÒuÓ�ãGÖ.Ü�ÞuÛ�ÓpâVÚ�×�ÙBØ	ÓpâuØ	×�Ö�ß[Û�âMÙI×GÖ�ç7Ü�Ú	Û�×Gâ�Û�â7Ú.ÒuÓ�ÓcâiäEÛ�Ö�×Gâuç4ÓcâiÚ
ÙI×GÖ3â}Ü�äEÛ�ãGÜ�Ú.Û�×Gâ}Ü�áuÔMÕuÖ	Ô�×GØ	Ó�ê�ôsÓcâMØ	×GÖ5ß�Û�âMÙI×GÖ�ç7Ü¥Ú.Û�×�â�Ú.Ò}Ü�Ú�ÝcÜ�â7å�Ó,ÕuØ	ÓpÞ[åiß4Ü�âuÛ�çHÜ�á�Ø0ò,ÒuÓcâHÚ.ÒuÓ¢ß�â}Ü�äsÛ�ãiÜ�Ú	Ó
×Gâ�å}Ü�Ø	Û�ØF×�Ù£ãGÖ	Ü�ÞuÛ�ÓcâiÚ.Ø3Ü�Ö�ÓºÙI×GÖFÓ¢àMÜ�ç4Ôuá�Ó�Ô{×Gá�Ü�Ö	Û�÷�Ü�Ú	Û�×Gâ�×�Ù�Ú.ÒuÓ,Ø�ïVß�Ü�âuÞ�Ú.ÒuÓ�çHÜ�ãGâuÓ¢Ú.Û�Ý7?}Ócá�Þ�×�Ù{Ú	ÒuÓ,Ó�Ü�Ö5Ú.Ò¤ê
Ñ�ÒuÛ�Ø&Ø	ÓpâuØ	×GÖ5ßµÛ�âMÙI×�Ö	çHÜ�Ú.Û�×GâzÛ�Ø&Ócç4Û�Ú	Ú	ÓcÞ�ÙIÖ�×Gç­×Gå���ÓcÝpÚ	Ø�×�Ö&Ô{×GÛ�âiÚ.Ø$Û�â�Ø�Ô}Ü�ÝpÓ�Ú	Ò}Ü�Ú<Þu×�âu×�Ú<Ý"Ò}Ü�âuãGÓ�Ú	ÒuÓcÛ�Ö
Ö�Ócá±Ü¥Ú.Û�ä�Ó�Ô{×�Ø	Û�Ú	Û�×Gâ`ÞMÕuÓ�Ú.×JÜ�âuÛ�ç7Ü�á)çH×�Ú.Û�×�â¤è£Ø�ÕuÝ"ÒðÜ�Ø&Ú	ÒuÓ�Ø	Õuâ�×GÖ$Ú.ÒMÓ4çHÜ�ãGâMÓpÚ.Û�Ý�âu×GÖ5Ú.ÒµÔ{×�á�Ó�yA|��¢ê�Ñ�ÒuÓ
Û�âVÚ	ÓcâuØ�Û�ÚÄßJ×GÖLãGÖ.Ü�ÞuÛ�ÓpâVÚ�×�ÙFØ�ÓcâuØ�×GÖ�ßKÛ�âsÙI×GÖ	çHÜ�Ú.Û�×GâvÓcç4Û�Ú�Ú.ÓpÞKÙIÖ	×�ç Ø	ÕuÝ"Ò`×Gå���ÓcÝpÚ	Ø$×GâzÜHâ}Ü�äEÛ�ãiÜ¥Ú.Û�×�â}Ü�á¹Ô}Ü�Ú	Ò
ò,Û�á�á3ÒuÓcá�ÔÂÜ�âuÛ�ç7Ü�á�Ø&Ú.×KÖ	ÓpÚ	ÕuÖ	âðÚ	×`ÜzÝpÓcÖ�Ú.Ü�Û�â á�×EÝ�Ü�Ú	Û�×Gâ�Û�â Ú.ÒuÓHÓcâiäEÛ�Ö	×�âuçHÓpâiÚ�ê=�LÓcÒuç4÷c×6ò�ø�D�Dcû@Ö	ÓpÙIÓpÖ	Ø�Ú	×
Ö�ÓcÔ�×GÖ�Ú	Ø�×�Ù���Ü�Ú	ÓcÖ	çHÜ�âBø�D�� û{Ú	Ò}Ü�Ú@Ø	ÕuãGã�ÓcØ�Ú�Ú.Ò}Ü�Ú�å{ÓpÓcØ@×GÖ	Û�ÓcâiÚ"Ü�Ú	Ó�Ú	ÒuÓcÛ�ÖZC}Û�ãGÒiÚ�ÔuÜ�Ú.ÒuØ@Û�âHÖ	Ócá�Ü�Ú.Û�×Gâ�Ú.×�Ü�ÒuÛ�ä�Ó
ò,Û�Ú.Ò4ÒuÓcá�Ô7×�Ù{Ú.ÒuÓLØ	Õuâ[Ü�âuÞHÚ	ÒuÓLÔ{×Gá�Ü�Ö	Û�÷�Ü�Ú	Û�×Gâ�×�Ù£Ú	ÒuÓ�Ø�ïißGê��éÒuÓcâ4Ú.ÒuÓ�ÒuÛ�ä�Ó�Û�Ø3çH×6äGÓpÞ7×6äGÓpÖ�âuÛ�ãGÒiÚ�Ø	Ópä�ÓcÖ	Ü�á
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é G3I�ïZðÆ\�IUN3\�IUD�IUK7E�L�E�PR[ZKÙ[�^YEHG3I�ã§�<äÆe�[<@3I�`®PRDÀ@3I�\�P�XZIU@Ê^ \�[�e©EHG5I�ë]ìcíñe�[O@3I�Q�C3b�I���Ç�^.SFI�`R[<[Z�L�E½E�G3Icë½ì�í¼Q�C3b�IZj�`aI�^�ETe�[O@3I�`�PRK�ò%PaVZC3\�Ifmpo]L�`a[ZK3VfEHG5IcV�\HL}J�@3PRL�VZ[ZKML�`�^ \�[�e1EHG3I�N�[ZPRK7E�D½\�IUN5\�IUD�IUK7EHPaK3VSTG3P�EHI�L�K3@áb3`gL�Q���S.I�Q}L�KåD�I�I�LÊG3I�ó3L�VZ[ZKáE�GML�E�PRD�E�G3I�ã§�<äÈG3I�óáQ�[ZK3I7j \�PaVZG7E�e�[<@3IU`]PaKåò±PRVZC3\�I¾mpo��é G3I�ãdC3I�PRD�VZP�XZI�Kôb7J�EHG3I�L�K3V�`RI�L�b�[ZC5EÅEHG3I�X�IU\�E�PRQUL�`½LBóOPRDfSTP�EHG�\�IU@ôL�E�¢Zõ��îJZI�`R`R[�S1L�E�¹Z¢�õU�rVZ\�I�IUKL�E�mp �¢�õU�®Q�JZL�K�L�E�m�öZ¢�õU�®b3`aC3I�LBE� �÷Z¢ZõU�®L�K3@�e�L�VZIUK7EHL�L�EÅïZ¢Z¢Zõ���?	D>JZ[�C�Q}L�K�D�IUI�PRKÊEHG3I�e�[<@3IU`îE�G3IQ�[Ze�N5`RIUe�IUK7EHL�\�J>QU[Z`a[Z\�D®L�\�IÀm�ö�¢Zõî@3IUVZ\�IUI�DFL�NML�\�EU� é G3I½äYL�`aC3I]PaDîVZPaX�IUK�b7JÅEHG5IdN�[ZD�PaEHPa[ZKf[ZKfE�G3I½XZI�\�EHPaQ}L�`LBóOPaD½[�^%E�G3I�G3I�ó�Q�[ZK3I��3STG3IU\�IcE�G3IÀEH[ZN�[�^�EHG3I�QU[�K3I�QU[Z\�\�IUD�N�[�K3@�E�[�LfX�L�`aC3IÀ[�^±ÌUIU\�[3�
ø PaEHGÙEHG3I�ã����ùä§æ±ç~è�E�\HL�K5D�^ [Z\�e�L�E�PR[ZKÙ[�^½E�G3I�X<PRD�CML�`YNML�E�E�IU\�K�[�^TL�`RL�K3@3e�L�\��¦��EHG3I�[�\�PRV�PRKML�`®X<PaD�CML�`NMLBE�EHI�\�KÙPRKÊë½ì�íñPRD�E�\HL�K3D~^ [Z\�e�IU@¾E�[�ã��<äúSTPaE�G¾äúD�I�E�E�[�e�LBóOPReÅC3e©`aC3e�PRKML�K5QUI7jwm�¢Z¢7û�o½EH[�@3PRD�Q}L�\�@[�^rE�G3If`RC5e�PaKML�K3Q�I7j�b5\�PRV�GWE�K3IUD�D�o½X�L�\�PgLBEHPR[�K�b3C5E���IUI�N¾EHG3IfSTG3P�EHI�� é G3PRD§STPa`R`�e�L���IÅE�G3If\�I�N3\�I�D�I�KWEHL�EHPa[ZK[�^½L�`RL�K3@3e�L�\���[ZK�E�G3I�X<PaD�CML�`rNMLBE�EHI�\�K�`RIUD�D>D�IUK3D�PaE�PaXZI�^ [Z\ÀX�L�\�PRL�EHPa[ZK3DÀPRK�`RC3e�PRK3L�K3QUI�� é G3I�PRe�L�VZI�PaKã§���¡ä	æ%çwèfD�NML�Q�I>PaD]EHG3I�K�E�\HL�K3D~^ [Z\�e1bML�Q���E�[�ë�ü{ì�ü�í§üMD�N3L�QUI��
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Î,ÏkÐ;Ñ3ÒBÓ*Ñ8Î,ÔAÕkÖlÕkÐ;×�Ø¹ÓcÎ,ÙBÎ7Ú�Ô8×�Û,Ü�Ï=Û,Ú�Ý�Õ�ÐmÎ7Þ�ß�Î7ÝAÐ;Û�ÞAÛ�Ø�Û,Ý�ÕrÐJÎ7Õ=à0Ùh×*ÏkÜGÛ�Ï=Ø�Î,Þ�Ó�×�ÓcÎ,ÞgÚ�×�Þ�×�ÒAÐmÜGÏ�Û�Ø&ÎWÕkÖlÕkÐ;×�Ø
ß�×�Õ=ÑDá�Þ(ÑDÞ�Õ=ÙAÑ8Ï=×�ßSÛ�ÞSÚ�Ñ8Û�ÔDÛ�á�ÑDÓcÎ,ÔhÕ�Ö%Õ�Ð=×*ØgÕ/Ó*Î,ÙBÎ,ÚAÔ8×WÛ,ÜuÙ�×�Ï�ÜGÛ�Ï�Ø�ÑDÞ�á0Ð;âA× ßA×*Õ=ÑDÏ=×�ßtÐ;Î,Õ=à�ã

ä Þ²Ð=â�Ñ8ÕMÏ�×*Õ=×*Î,Ï=ÓJâåÙ�Ï=Û�æ�×*Ó�Ð�ÎÇÓ*Û,á�Þ�ÑDÐ=ÑDç,×5Ñ8Þ�Õ�Ù�Ñ8Ï�×*ßèÕ�Ö%Õ�Ð=×*Ø ß�×�Õ=Ñ8á,Þ²ÑDÕMá�ÑDç,×*ÞèÜGÛ�Ï0Ð;âA×SÐ;Î,Õ=à�Û,Ü�Ï�Û�Ú�Ý�ÕkÐ
Ï�Û�Ú�Û7Ð�ÞBÎcç%Ñ8á�Î7Ð;ÑDÛ�ÞÌÑ8Þ�ÝAÞ�àjÞ�Û�é
Þ�×*Þ�ç%Ñ8Ï=Û,Þ�Ø�×�Þ�Ð;Õ*ãtê�Õ Ù�ÝAÐ>ÜGÛ�Ï�énÎ,Ï�ß¶Ñ8ÞÌÐ;â�×�Ñ8Þ�Ð;Ï�ÛlßAÝ�Ó�Ð=Ñ8Û�Þ[Ø�Û,Õ�Ð>Û,ÜnÐ=â�×
ÞBÎcç%Ñ8á�Î7Ð;ÑDÛ�ÞBÎ,ÔhÕ�Ö%Õ�Ð=×*ØgÕ
Þ�Û�ésÎ,ß�Î�Ö%Õ¸Ñ8Þ�Ó�Û�Ï=ÙhÛ�Ï=Î7Ð;×�ß5Ñ8Þ5Ï=Û,Ú�Û,Ð=Õ�Î,Ï�×WÞ�Û,Ð�ÑDÞ�Õ=Ù�ÑDÏ=×�ß5Û�ÞSÞBÎcçlÑDá�Î7Ð=Ñ8Û�ÞBÎ7Ô�ÕkÖlÕkÐ;×�Ø
ÜGÛ�ÝAÞ�ßèÑ8ÞèÚ�Ñ8Û,Ô8Û�á,Ö,ã¶ënÛ,Ø�ÙhÛ�Þ�×�ÞjÐ=ÕMÐ;âBÎ7ÐgÎ7Ï=×SÚ�×�Ñ8Þ�áÇÝAÕ=×*ß.ìsÎ,Ï�×CÜGÛ�ÏM×
íAÎ,ØgÙ�Ô8×SÎ7ÞåÎ7Ú�Õ=Û�ÔDÝAÐ;×5Ó�ÛlÛ,Ï=ß�ÑDÞBÎ7Ð;×
ÕkÖlÕkÐ;×�ØîÎ7Þ�ßÇï/ðhñ@ò¬ó®ñ@ô�Ñ8ÞAÜGÛ�Ï�Ø�Î®Ð;Ñ8Û,Þ0Ó*Û�ÞAÓ*×*Ï�Þ�Ñ8ÞAá Ð=â�×/×�Þ�çlÑDÏ=Û�ÞAØ�×�ÞjÐ�Ñ8ÞMÐ=â�×¸ÜGÛ,Ï=Ø¹Î�á�×*Û,Ø�×
Ð;Ï=ÑDÓcÎ,ÔAØ�Û%ß�×*ÔDÕ*ã
õ Û�ÚhÛ,Ð
ÞBÎcç%Ñ8á�Î7Ð=Ñ8Û�Þ�Î,Ô�Õ�Ö%ÕkÐ;×*ØgÕ¸ÚBÎ,Õ=×�ß<Û�ÞtÕ=ÝAÓJâFÓ*Û�ØgÙhÛ�Þ�×*Þ�Ð=Õ¸Ï�×*Ô3Ö5Û�Þtâ%ÝAØ�Î,ÞtÑ8Þ�Ð=×*Ï�ç,×*Þ�Ð;ÑDÛ�Þ(é
âA×*Þ(Ð=â�×�Ö
Î,Ï�×/Õ�ÑDÐ=ÝBÎ7Ð;×�ß�ÑDÞ`Ý�Þ�àjÞ�Û�é
ÞC×*Þ�ç%Ñ8Ï�Û�Þ�Øg×*Þ�Ð;Õ�ãfö/Ý�Ø�Î,Þ�ÕmâBÎcç�×
Ð;Û Ø�Î,ÙgÐ=â�×¸×*Þ�ç%Ñ8Ï=Û,Þ�Ø�×�Þ�ÐnÑDÞjÐ=Û�á�×*Û�Øg×�Ð=Ï=ÑDÓcÎ,Ô
ØgÛlßA×*Ô8Õ>Û�Ï0âBÎcç,×CÐ;ÛÇÙ�Ï�Û�ç%ÑDß�×5Î,ÞèÎ,ÏkÐ;Ñ3ÒBÓ*Ñ8Î,Ô�ÑDÞAÜGÏ;Î7Õ�Ð;Ï�Ý�Ó�Ð=Ý�Ï=×�Ñ8Þ�ÎFÝ�ÞAà%ÞAÛ�é
Þ²×*Þ�ç%Ñ8Ï�Û�Þ�Øg×*Þ�ÐcìYÚh×�ÜGÛ,Ï=×�Ð=â�×
Ï�Û�Ú�Û7Ð
Ñ8Õ�ÓcÎ7ÙBÎ,Ú�ÔD×#Ð;ÛgÞBÎcçlÑDá�Î7Ð=×WÑ8Þ5Ð;â�ÑDÕ�×*Þ�ç%Ñ8Ï�Û�Þ�Øg×*Þ�Ðcã

÷ â�×
ÞBÎcçlÑDá�Î7Ð=Ñ8Û�ÞBÎ7ÔAÕ�Ö%ÕkÐ;×*Ø�ß�×�Õ=ÑDá�Þ�á,ÑDç�×�Þ�ÑDÞ�øl×*Ó
Ð;Ñ8Û,Þ�ù%ãLùWÑ8ÕYÚBÎ7Õ=×*ßgÛ�ÞgÞBÎcç%Ñ8á�Î7Ð=Ñ8Û�Þ�Î,ÔAÙ�Ï�Ñ8Þ�Ó�Ñ8Ù�ÔD×*Õ�ÜGÛ�ÝAÞ�ß
ÑDÞ[Ï�×*Ô8Î7Ð;Ñ3ç�×`Õ=ÑDØ�Ù�ÔD×0Û�Ï�á�Î,Þ�ÑDÕ=ØgÕ*ì}Õ=Ý�ÓJâ�Î,Õ�Ñ8Þ�Õ�×*Ó
Ð;Õ*ã ÷ â�Ñ8ÕWé
ÑDÔ8Ô�×�ÞBÎ,Ú�ÔD×gÏ�Û�ÚhÛ,Ð;ÕWÐ;ÛtÏ=Û,Ú�Ý�Õ�Ð=ÔDÖÇÞ�Î�ç%ÑDá�Î7Ð;×`ÑDÞ
Ý�ÞAà%ÞAÛ�é
Þ�×*Þ�ç%Ñ8Ï�Û�Þ�Øg×*Þ�Ð;Õ�ã ÷ â�Ñ8ÕWÕ�Û�Ô8ÝlÐ;Ñ8Û,ÞFÜGÛ�Ï#Ï=Û,Ú�Ý�Õ�Ð Ï�Û�Ú�Û7ÐWÞBÎcç%Ñ8á�Î7Ð=Ñ8Û�Þ(énÛ�ÝAÔ8ßÌÚ�×MÛ7Üná�Ï�×cÎ7Ð�ç,Î7Ô8Ý�×MÑDÞ
ÎÇÏ;Î7Þ�á�×5Û,Ü�Î,Ù�Ù�ÔDÑ8Ó*Î7Ð;ÑDÛ�Þ�Õ�é
â�×*Ï�×<Î,ÚAÕ=Û�ÔDÝAÐ;×5ÙhÛ�Õ=Ñ3Ð;ÑDÛ�Þ¶Û�ÏMÙ�Ï�×*Ó�Ñ8Õ=×5Ø�Î,ÙèÑ8ÞlÜGÛ�Ï=Ø�Î7Ð;ÑDÛ�Þ[Ñ8ÕMÝ�Þ�Û,ÚAÐJÎ,ÑDÞBÎ,Ú�ÔD×,ì
ÑDÞ�Ó*ÔDÝ�ß�Ñ8ÞAá0ÜGÛ�Ï�×
íAÎ,ØgÙ�Ô8×7ìBÎ,ÝAÐ=Û�Þ�Û�ØgÛ�Ý�Õ�ÙAÔ³Î,Þ�×
ÐJÎ,ÏkÖC×@íAÙAÔ8Û�Ï=Î7Ð;ÑDÛ�Þ�ìAÕ�Ý�Ú�Õ�×cÎ�Î7ÝAÐ;Û�ÞAÛ�Ø�Û,Ý�Õsç�×�â�Ñ8Ó�Ô8×*Õ�ã

ú û ü�ý�þFÿ����

÷ â�×`ÒBÏ�Õ�Ð>×
ílÙ�×�Ï=ÑDØ�×�ÞjÐ=Õ>Ó*Î,Ï=Ï�Ñ8×�ß[Û,ÝAÐ ß�Ý�Ï=ÑDÞ�áSÐ;â�ÑDÕ Ï�×*Õ�×cÎ,Ï�ÓJâ�Ù�Ï�Û�á�Ï;Î7Ø én×�Ï=×�Õ=×�Ð=Ý�Ù¶Î7Õ>Î7Þ�Ù�Ï�×*ÔDÑ8ØgÑ8ÞBÎ,ÏkÖ
Ð=×*Õ�Ð#Û,Ü�Ð;âA×0Ó*Û�ÞAÓ*×*ÙlÐ#Ð;âBÎ®Ð/é
â�×�ÞÇÐ;â�×>Ï=Û�ÚhÛ,Ð/×
ílÙ�×�Ï=ÑD×*Þ�Ó�×*Õ�Î�Ó�Û�Ô8ÔDÑ8Õ=ÑDÛ�Þ5Û�Ï/Ñ8Õ�ÑDÞ<Ó�Ô8Û�Õ�×�Ù�Ï�Û�ílÑDØ�Ñ3ÐeÖ5é
ÑDÐ;â<Î
Þ�×
é¹Ô³Î7Þ�ß�Ø�Î,Ï=àtÑDÐ#Ð=Ï=ÑDá�á�×*Ï�Õ�Î,Þ[×�ç�×�Þ�Ð�Û�ÏWÕ�Ñ8Þ�á,Ý�Ô³Î,Ï�ÑDÐeÖ,ã ÷ â�Ñ8ÕW×
ç�×�ÞjÐ>é
Ñ8ÔDÔrÚh×gÝAÕ=×*ß[Ð;Û5ÐJÎ7à,×`Ø�×*Î,Þ�ÑDÞ�á,ÜGÝ�Ô
ÑDØ�Î,á,×*Õ�Û,ÜhÐ;âA×�Ô³Î,Þ�ßAØ�Î,Ï�à Ð=â�×
Ï=Û�ÚhÛ,ÐYÑDÕYÙ�×�Ï=Ó�×*ÑDç%ÑDÞ�á�ãrê/Þ�ÑDÞ�Ð;×*á,Ï;Î7Ð=×*ß0ÜG×cÎ®Ð;Ý�Ï�×
ÜGÏ=Î,Øg×sÏ=×�Ù�Ï=×�Õ=×*Þ�Ð;Î7Ð;ÑDÛ�Þgé
ÑDÔ8Ô
Úh×
Ý�Õ=×�ß�ìlÓ�Û�Ø0Ú�ÑDÞ�Ñ8ÞAáWÕ=×*ÞAÕ=Û�ÏmÑ8ÞAÜGÛ,Ï=Ø�Î7Ð;ÑDÛ�Þ�ÜGÏ=Û,Ø&Ø0Ý�Ô3Ð;Ñ8ÙAÔ8×nØgÛ%ßBÎ,Ô8Ñ3Ð;ÑD×*Õ*ã ÷ â�×�Õ=×¸ÜG×cÎ7Ð=Ý�Ï=×�ÜGÏ;Î7Ø�×�ÕfÎ,Ï=×�Ð;âA×*Þ
Ï�Ý�ÞtÐ=â�Ï=Û,Ý�á�âtÎ���Û,â�Û�Þ�×�Þ<ø%×*ÔDÜ��#Ï=á�Î7Þ�Ñ	��Ñ8Þ�á�
(Î,Ùté
âAÑ8ÓJâSÜGÛ�Ï=ØgÕnÐ;âA× Ú�Î,Õ=ÑDÕsÜGÛ�Ï
ÎMÙ�×�Ï=Ó*×�ÙAÐ;Ý�Î,Ô�Ô³Î,ÞAß�Ø�Î7Ï=à
Ø�Î,Ù�ã
÷ â�×�Ô³Î7Õ�Ðs×@ílÙ�×�Ï=Ñ8Øg×*Þ�Ð=Õsén×�Ï=×WÓ*Û,Þ�ß�Ý�Ó
Ð;×*ßSÐ;ÛMÕ�×*×WÑ3Ü�Ð;â�×WÙh×*Ï�Ó*×*ÙlÐ;ÝBÎ,Ô.Ô³Î,Þ�ßAØ�Î,Ï�à`Ø�Î,ÙCÜGÛ,Ï=ØgÕsÎ0Õ�Ð;Î,Ú�ÔD×

Ï�×*Ù�Ï�×*Õ=×�Þ�ÐJÎ7Ð=Ñ8Û�ÞåÛ,Ü#Ð;âA×(×�Þjç%ÑDÏ=Û�Þ�Øg×*Þ�Ð*ã ä ÜWÑ3ÐgÜGÛ,Ï=ØgÕ`Î�Õ�Ð;Î,Ú�ÔD×tÏ�×*Ù�Ï�×*Õ�×*Þ�ÐJÎ7Ð=Ñ8Û�Þ.ìnÐ;â�×tÏ=Û,Ú�Û,ÐgÕ�â�Û�Ý�ÔDß Úh×
Î,ÚAÔ8×CÐ;ÛÇÏ�×*Ó�Û�á�Þ�Ñ��*×5Ð;â�×5×�Þ�çlÑDÏ=Û�ÞAØ�×�ÞjÐgÛ�ÞèÚBÎ7Õ=Ñ8ÕMÛ7Ü/Ð=â�×5Ù�×�Ï=Ó�×*ÙAÐ=ÝBÎ,Ô�Ô³Î7Þ�ß�Ø�Î,Ï=à[Ø�Î7Ù�ã�ølÝAÚ�Õ=×
�%ÝA×*Þ�Ð;Ô3Ö�ì
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HS-rgb : self test versus average RMSE
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