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3�äUû8ü � í«ãlò�ìIÛ�ßcê�ì'Ù]Û�Ü;÷cÝfÞ�äKÝfé�è}Ü�äqé�Þ�ß�ú�Ù�äUéÊûèzß¢é�Ù]Þ�ß�å�ßc÷¢Ü}Þ�ÛÊÜ_Ý¢æ(Ý�ì�Ù�ÛÊÜ�ø8Ýfú�ì]Ü[Ù]äqâmÜ�äKìs÷cÝ�Þ]äqÜ_æ'ü¨ïsì¨â~ß¢ãÊäqåUäUÙoÿÞ�Ü_æ�ú�è}Ü_ì_ö�åqäUé�ë�ãÊÞ�Ü_Ý�ëcÝfû�ÜYì�ÝfÞ�Ü[Þ�Ý�Þ]ÜgÝ�é�æ�Ù]ÛÊÜ_Þ]Ü}á«ß�Þ�Ü[Ù]Û�ÜgéÊÜ}ÜYæ�Ù]ßÞ�Ü}ø�Ý�äUÞ[ãÊÞ�ß�ë¢Ü}éþÙ]Þ�Ü}Ü�åqäUé�ë¥ìgäqì�åUÜYì]ì_ü0ñxÛ¥ú�ì�Ù�ÛÊÜ9Þ�ß�ú�Ù�äUéÊû£è}ß�é�Ù]Þ�ß�åßc÷�Ü_Þ]Û�Ü_Ý�æ�æ�Ü_è}Þ]ÜYÝ�ì]Ü_ì_ü�ñxÛÊÜxèzß�é�Ù�Þ]ß¢å�ßc÷¢Ü}Þ�ÛÊÜ_Ý¢æSá«ß�Þ���-.�tî&%N'[öYá«ß�Þì]äUâAúÊåqÝfÙ]äqß�é�ìxê�äUÙ]Û£ß¢éÊÜ[ìIß¢úÊÞGèzÜ�ö�äKì�û¢Þ]ÜYÝcÙ]Ü_Þ�Ù]Û�Ý�é�Ù�Û�ÝcÙ�ß�á�î/%('[üñxÛÊäKì�äqì�æ�ú�Ü�Ù�ß0Ù�ÛÊÜmÜ��ÊèzÜYì]ì¨øÊÞ�ß¥è}Ü_ì�ìIäqéÊû�Þ]Ü\�¢ú�äUÞ�Ü_æ(Ù�ß�â�Ý�äUé�Ù�Ý�äUéÙ]Û�Ü�â�ú�åWÙ�äqè_Ý�ìIÙ�Ù]Þ�Ü}Ü¢ü�ñxÛÊÜ�Ù]Þ�Ü}ÜdÛ�Ý¢ì�Ù]ß¨ã8Ü�âmÝ�äUé�ÙGÝfäqéÊÜ_æ�Ü_÷�Ü}é[äUáÊéÊßì]ß�úÊÞGèzÜ�äqì�Ù�Þ�Ý�é�ì]â~äUÙIÙ�äUé�û�æ�ÝcÙ�Ý�ü43�äqû�ü � íaèYò�ì]ÛÊßcê�ì�Ù]Û�ÝfÙ�Ù]ÛÊÜxû�ÞGÝfø�Ûá«ß�Þ;øÊÞ�ßfÙ]ß�è}ß�å�æÊÝfÙ�Ý[ßc÷¢Ü}Þ�ÛÊÜ_Ý¢æ�äKì���úÊäUÙ]ÜSìIäqâmäUåKÝfÞdÙ]ßgÙ�ÛÊÜ�û¢Þ�Ý�øÊÛ~á«ß�Þæ�Ü_åUäq÷�Ü_Þ]ÿ[ÞGÝcÙ�äUß8ü�ñxÛÊäKì�äqì�æ�ú�Ü;Ù�ßSÙ]ÛÊÜ�á�Ý�èzÙ�Ù]Û�ÝfÙ�Þ�Ü_æÊú�è
Ù�äUß¢éAäqéAåqäqéÊëãÊÞ�Ü_Ý�ëNÝ�û�ÜYì�äqé�èzÞ�Ü_Ý¢ìIÜYì�Ù�ÛÊÜ�é�ú�â�ãlÜ}Þxßfá�û¢Þ]ß¢úÊø0âmÜ_â�ãlÜ}ÞGì�øÊÞ�Ü_ì]Ü}é�Ùäqé9Ù]Û�ÜsÙ�Þ]Ü_Ü¨Ýfé8æ�Þ]ÜYÝ�èGÛ�Ý�ãÊåqÜxá«Þ]ß¢âýÙ�ÛÊÜ�ìIß¢úÊÞ�è}Ü�ü�ñxÛÊäKì�Û�Ý¢ì;ÝgÙoê�äUéÜ���Ü_èzÙ�ßfá�äqé�èzÞ�Ü_Ý¢ìIäqéÊû�æÊÜ}åqäU÷¢Ü}Þ�ÿ~ÞGÝcÙ�äUß~Ý�ì;ê;Ü_åUå'Ý¢ì;æÊÝfÙ�ÝAßc÷�Ü_Þ]ÛÊÜYÝ�æ'ü
3�äqû�ü � íaæ8ò �
íiá
ò�ì]ÛÊßcêÚÙ]ÛÊÜAû�ÞGÝføÊÛ�ì�á«ß�Þ�Ù�ÛÊÜ�ì�ÝfâmÜgÜ��¥ølÜ}Þ�äqâ~Ü_é�Ù�ìãÊú�Ù0Ù]ÛÊÜ�é¥úÊâAã8Ü_Þ�ßfá[ìIß¢úÊÞGèzÜ_ìmäqé�Ù]ÛÊÜàâ�úÊåUÙ]äKè}Ý¢ìoÙ9û¢Þ]ß¢úÊø�äKì�äqé��èzÞ�Ü_Ý¢ìIÜYæ£Ù�ß�ìIä��'ü+	tÙ�è_Ýfé�ã8Ü9ì]Ü}Ü_éàá«Þ�ß�â !8û�ü � íaæ8òsÙ]Û8ÝcÙ�Ù]ÛÊÜ9æÊÜ��åqäU÷¢Ü}Þ�ÿ�ÞGÝcÙ�äUß�ßfáSî&%('�æÊß�ÜYì~éÊßfÙ�èGÛ�Ýfé�û�Ü�ì]äqû�éÊä�!8è}Ý�é�Ù]åqÿ Ý¢ìgÙ�ÛÊÜé¥úÊâ�ãlÜ}Þ�ßfá�ìIß¢úÊÞ�è}Ü_ìSäKì[äUé8èzÞ�Ü_Ý�ì]Ü_æ�ü0��ú�Ù[Ù�ÛÊÜ9æ�Ü_åUäq÷�Ü_Þ]ÿ�ÞGÝcÙ�äUß(ß�á
��-.�tî&%N'ýäKì[æ�ÜYèzÞ�Ü_Ý�ì]Ü_æ�ü~ñxÛÊäKì[äKì[æ�úÊÜmÙ�ß�Ù�ÛÊÜ9èzÜ_é�Ù]ÞGÝfåqä��_Ü_æ�é8Ý��Ù]ú�Þ]Ü[ß�á�Ù�ÛÊÜgæ�Ü}åqäq÷�Ü}Þ�ÿ0ìIÙ]Þ�ú�è
Ù�úÊÞ�Ü�üdï�åqå�ì]ß�úÊÞGèzÜYì�äUé ��-.�tî&%N' ú8ìIÜÙ]Û�Ü�ì]Ý�âmÜ[â�úÊåUÙ]äKè}Ý¢ìoÙ�Ù�Þ]Ü_Ü�ü 	tá�Ý�é�ÿ�åUäqéÊë�ß�é�Ù]Û�Ü[Ù]Þ�Ü}Ü[äKì�ãÊÞ�ß�ë¢Ü}é�öÙ]Û�Ü[Ù]ÞGÝ��9è¨á«Þ]ß¢â!Ý�åUå'Ù�ÛÊÜgì]ß�úÊÞGèzÜYìxû�ÜzÙGì�æ�äKìIÞ�úÊø�Ù�Ü_æ'ü�	`é£Ý�ì]ß�úÊÞGèzÜÙ]Þ�Ü}Ü�øÊÞ]ß�Ù]ß�èzß¢åaö�äWádÝmÙ�Þ]Ü_ÜgåUäqéÊë�äqì�ãÊÞ]ß¢ë�Ü_é�öÊäUÙSÝ���Ü_èzÙ�ìsß�éÊÜgì]ß�úÊÞGèzÜß�é�åUÿ¢ü�ñxÛ¥ú�ì�Ù�ÛÊÜdåqäUéÊëSãÊÞ�Ü_Ý�ëNÝ�û�ÜYìlÝ��lÜYè
Ù
��-`�`î&%(' âmß�Þ�Ü�ìIÜ_÷�Ü}Þ�Ü}åqÿÙ]Û8ÝféAî/%('[ü�3�äUû8ü � í«ÜNò�ì]ÛÊßcê�ì�Ý¨æ�Þ�Ý¢ìoÙ�äqè;æ�Ü_è}Þ]ÜYÝ�ì]ÜdäqégÙ]Û�Ü�è}ß�é�Ù]Þ�ß�åßc÷�Ü_Þ]Û�Ü_Ý�æAßfá4��-`�`î&%('[ü�ñxÛÊäqì�äqì;æ�úÊÜ�Ù�ß[Ù]Û�Ü�á�Ý�èzÙdÙ]Û8ÝcÙ�Ù�ÛÊÜsæÊÝfÙ�ÝäKì[æ�Ü}åqäU÷¢Ü}Þ�Ü_æþã¥ÿàÝ(ìIÛ�Ý�Þ]ÜYæ£Ù�Þ]Ü_Ü�ü ] é�èzÜ�Ý�Ù]Þ�Ü}ÜmäKì[èzÞ�Ü_ÝcÙ�Ü_æ'ö�Ù�ÛÊÜß�é�åUÿmèzß¢é¢Ù�Þ]ß¢å�ßc÷�Ü_Þ]ÛÊÜYÝ�æAäqì;æ�úÊÜ�Ù�ß�Ù]ÛÊÜSèzß¢é¢Ù�Þ]ß¢å�ø�Ý�èGë¢ÜzÙGìdìIÜ_é�Ù�á«ß�Þ

Ù�Þ]Ü_Ü�âmÝ�äUé�Ù�Ü}é�Ý�é�èzÜ¢ü��¥äUé8èzÜSÙ]ÛÊÜ_Þ]Ü[äKìxß�é�Ü�è}ß�âmâmß�é(ìIÛ8ÝfÞ�Ü_æ0Ù]Þ�Ü}Ü�öÙ�ÛÊäKì�ßc÷¢Ü}Þ�ÛÊÜ_Ý¢æàäKì�æ�äq÷¥äqæÊÜ_æªßc÷¢Ü}Þ[Ù�ÛÊÜ9â�ú�åWÙ�äUøÊåqÜ�ì]ß�ú�Þ�è}Ü_ì_ü(ñxÛ¥ú�ìÝ¢ì�Ù]Û�Ü�é�ú�â�ãlÜ}Þgß�á�ì]ß�ú�Þ�è}Ü_ìSäUé8èzÞ�Ü_Ý�ì]Ü_ì_ö�Ù�ÛÊÜ9æ�äq÷¥äqæ�ÜYæ ßc÷�Ü_Þ]ÛÊÜYÝ�ææÊÜ_èzÞ�Ü_Ý¢ìIÜYì}ü
3�äUû8ü2��Þ]Ü_øÊÞ]ÜYìIÜ_é�Ù�ì�Ù�ÛÊÜsì]Ü_èzß¢é�æ�ì]ÜzÙ;ß�á�ìIäqâ�úÊåKÝcÙ�äUß¢é�ì_ü
-sÜ}Þ�Ü�Ù]ÛÊÜø8Ýfú�ì]Ü�Ù]äqâ~Ü�äKì�ë�Ü_ø�Ùdèzß¢é�ìoÙGÝfé�Ù�Ýfé�æ�Ù]ÛÊÜ�â�Ý��¥äqâ�ú�â1æ�äKìoÙGÝfé�è}Ü�ãlÜ��Ùoê�Ü}Ü_é�Ùoê;ß�èzß¢é�ì]Ü_èzúÊÙ]äq÷�Ü[ølß¢ì]äWÙ�äUß¢é�ìxßfá�ÝméÊß�æ�Ü[äKì�÷cÝfÞ�äUÜYæ'üdî�Ý��)�äqâ�ú�â,æ�äKìIÙ�Ýfé8èzÜ9ß�á �£âmÜ}Ù]Ü}ÞGì[Þ�Ü}øÊÞ�Ü_ì]Ü}é�ÙGìSÙ]ÛÊÜ0ì�èzÜ_é�ÝfÞ�äqß�ê�Û�Ü}Þ�ÜÙ�ÛÊÜ�éÊÜ}Ùoê;ß¢Þ]ëçäqì�èzß�âmøÊåqÜzÙ�Ü}åqÿ�ìIÙ�ÝfÙ]äKèfü î�Ý���äqâ�úÊâ æ�äqìIÙ�Ý�é�èzÜàßfáô��5�mâmÜzÙ�Ü}ÞGì�äqâmøÊåUäqÜ_ìSÝ�ÛÊäqû�Û�åUÿ�âmß�ãÊäqåUÜ�éÊÜzÙoê�ß�Þ�ë�ü 3�äqû�ü �8í�Ý¥ò �
í�èNòì]ÛÊßcêçÙ]ÛÊÜ�û¢Þ�Ý�øÊÛ�ì�á«ß�ÞdÝSâAúÊåWÙ�äqè_Ý�ìIÙdû�Þ�ß�úÊø~ê�äUÙ]Û�Ý[ìIäqéÊû¢åUÜ�ì]ß�úÊÞGèzÜ¢ü

��Ý¢èGë�Ü}Ù�æÊÜ}åqäU÷¢Ü}Þ�ÿ�ÞGÝcÙ]äqß[äKì�÷�Ü_Þ]ÿAÛÊäUû¢Ûmá«ß�Þ�Ý[ìIÙ�ÝfÙ]äKè�éÊÜ}Ùoê;ß¢Þ]ë�ü4��ú�ÙÝ¢ì�Ù�ÛÊÜ�éÊß�æ�Ü_ì�âmßc÷�Ü�á«úÊÞ]Ù]Û�Ü}Þ�ÝNê�ÝNÿ¢ö}ø�Ý¢èGë�Ü}Ù�æ�Ü_åUäq÷�Ü_Þ]ÿSÞ�ÝfÙ]äqß¨æ�Þ�ß�ø8ìæÊÞ�Ý¢ìoÙ�äqè_ÝfåqåUÿ¢ü
3�äqû�ü0�8í�Ý¥ò�ì]ÛÊßcê�ì�Ù�Û�ÝcÙ�÷cÝfÞ�äqÝfÙ]äqß�é�äqé�æ�Ü_åUäq÷�Ü_Þ]ÿ~Þ�ÝfÙ]äqßäKì�èzß¢é�ìIäKìIÙ]Ü}é�Ù�ê�äWÙ�Û�Ù�ÛÊÜxæ�äqì�èzú8ì]ì]äUß¢é�äqégÙ�ÛÊÜxøÊÞ]Ü_÷¥äUß¢ú�ì�ø8ÝfÞGÝfû�ÞGÝfø�Û�üá«ß¢Þ�Ý�ø�Ý�ÞIÙ�äqè}úÊåKÝfÞxæ�äqìIÙ�Ý�é�èzÜ�Ýfé8æ9ø�Ý�ú�ìIÜsÙ]äqâmÜ�öÊæ�Ü_åUäq÷�Ü_Þ]ÿ�ÞGÝcÙ�äUßAäUé��è}Þ]ÜYÝ�ì]Ü_ì�Ý�ì�Ù�ÛÊÜ�é¥úÊâ�ãlÜ}Þ�ß�álé�ß¥æÊÜ_ì�äqé�èzÞ�Ü_Ý¢ìIÜ¢ü�ñxÛÊäKì�Û�Ý�øÊø8Ü_é�ì�æ�úÊÜÙ�ß(äUé�è}Þ]ÜYÝ�ì]Ü�äqéþé�ÜzÙoê�ß�Þ�ë(è}ß�éÊé�Ü_è
Ù�äU÷¥äUÙoÿ�ü 3�äqû�ü �lí«ãlò¨ì]ÛÊßcê�ì�Ù�Û�ÝcÙè}ß�é�Ù]Þ�ß�å�ßc÷�Ü_Þ]ÛÊÜYÝ�æ£æ�ÜYèzÞ�Ü_Ý¢ìIÜYì�ê�äWÙ�ÛàÞ�Ü_æ�ú8èzÜ_æ�â~ß¢ãÊäqåUäUÙoÿ�ü�-�äqû�Û�åUÿâmß¢ãÊäUåqÜ�éÊß�æ�ÜYì�è_Ýfú�ì]Ü£âmß�Þ�Ü£Ù]Þ�Ü}ÜàåUäqéÊë�ì�Ù�ß.ãÊÞ�Ü_Ýfë�Ýfé�æ�Ù�ÛÊÜ}Þ�Ü��á«ß¢Þ]Ü£âmß¢Þ]Ü(Þ�Ü_èzß¢é�ìIÙ]Þ�ú�è
Ù�äUß¢é�ì}üc��äUé�è}Ü�Þ�Ü_èzß¢é�ìIÙ]Þ�ú�è
Ù�äUß¢éçäqé�÷¢ß�åq÷�ÜYìè}ß�é�Ù]Þ�ß�å�Ù]ÞGÝ��9èfö8éÊß�æ�Ü�âmß�ã�äUåqäWÙoÿ�äKìsÝfé£äqâmø8ß¢ÞIÙGÝfé�Ù�á�Ý¢è
Ù]ß¢Þsäqé��ú��Ü_é�èzäqéÊû�Ù�ÛÊÜsÝfâmß¢úÊé�Ùdßfá'øÊÞ�ßfÙ]ß�è}ß�åÊèzß¢é�Ù]Þ�ß�å�ßc÷�Ü_Þ]Û�Ü_Ý�æ�ü�3�äUû8ü5�8íaæ8ò �í«áGò�ì]ÛÊßcêùÙ]Û�ÜSÞ�Ü_ì]úÊåUÙ�ì;ê�ÛÊÜ}é�Ù]Û�Ü�ì�ÝfâmÜSÜ���ølÜ}Þ�äUâmÜ}é�ÙGì;ê�Ü}Þ�Ü¨è}ß�é��æÊú�è
Ù�Ü_æ�á«ß�Þ�Ý�â�úÊåUÙ]äKè}Ý¢ìoÙ�û¢Þ]ß¢úÊøçê�äUÙ]Ûùì]ä"�çì]ß�úÊÞGèzÜYì}ü�ñxÛÊÜ}Þ�Ü(äqìé�ßfÙ�Ý�ìIäqû�éÊä�!8è_Ýfé�Ù;èGÛ�Ý�éÊû�Ü�äqé�Ù]Û�Üsû�ÞGÝfø�Û�ì�ßfá�æÊÜ}åqäU÷¢Ü}Þ�ÿ�ÞGÝcÙ]äqß�Ý�é�ææ�ÝcÙ�Ý(ßc÷¢Ü}Þ�ÛÊÜ_Ý¢æ'ü0�;úÊÙ[Ù]ÛÊÜ9è}ß�é�Ù]Þ�ß�å�ßc÷¢Ü}Þ�ÛÊÜ_Ý¢æ£äqìgÞ]ÜYæ�ú�èzÜYæþè}ß�é��ì]äKæ�Ü}ÞGÝfãÊåqÿ�üAñxÛÊÜ~è}ß�é�Ù]Þ�ß�å�ßc÷�Ü_Þ]Û�Ü_Ý�æ�ßfá ��-.�tî/%('1äKìSÛÊäqû�Û�á«ß¢Þ[Ýì]äqéÊû�åqÜ�ì]ß�ú�Þ�è}Ü�ü���ú�ÙdÝ�ì�Ù]Û�Ü�é¥úÊâAã8Ü_Þ�ßfá8ì]ß�úÊÞGèzÜ;äqì�äqé�èzÞ�Ü_Ý¢ìIÜYæ'öYÙ]ÛÊÜè}ß�é�Ù]Þ�ß�å�ßc÷¢Ü}Þ�ÛÊÜ_Ý¢æ�äqì�÷¢Ü}Þ�ÿ�åUßcê Ý¢ìxèzß�âmø�Ý�Þ]ÜYæ�Ù�ßmî/%('[üÊñxÛÊäKìxäqìæÊúÊÜ�Ù�ß9Ù�ÛÊÜ�á�Ý¢è
Ù¨Ù]Û�ÝfÙ�Ý�åUå�ìIä���ìIß¢úÊÞGèzÜ_ìsú�ì]ÜgÙ]Û�Ü~ì�ÝfâmÜgÙ�Þ]Ü_ÜAÝ�é�æÙ�ÛÊÜ�Ù�Þ]Ü_Ü�â�Ýfäqé�Ù]Ü}é8Ýfé�è}Üàèzß�ìoÙYö�äaü Ü�ü Ù�ÛÊÜàè}ß�é�Ù]Þ�ß�å�ßc÷¢Ü}Þ�ÛÊÜ_Ý¢æ'öxäqì



� �������þ�
	
	
�

 0

 0.1

 0.2

 0.3

 0.4

 0.5

 0.6

 0.7

 0.8

 0.9

 0  20  40  60  80  100

D
el

iv
er

y 
R

at
io

Maximum Moving Distance

MZR, 20 nodes
SH-MZR, 20 nodes

MZR, 30 nodes
SH-MZR, 30 nodes

MZR, 40 nodes
SH-MZR, 40 nodes

 0

 0.1

 0.2

 0.3

 0.4

 0.5

 0.6

 0  20  40  60  80  100

Pr
ot

oc
ol

 C
on

tr
ol

 O
ve

rh
ea

d

Maximum Moving Distance

MZR, 20 nodes
SH-MZR, 20 nodes

MZR, 30 nodes
SH-MZR, 30 nodes

MZR, 40 nodes
SH-MZR, 40 nodes

 0

 0.2

 0.4

 0.6

 0.8

 1

 1.2

 1.4

 1.6

 1.8

 2

 0  20  40  60  80  100

Pr
ot

oc
ol

 D
at

a 
O

ve
rh

ea
d

Maximum Moving Distance

MZR, 20 nodes
SH-MZR, 20 nodes

MZR, 30 nodes
SH-MZR, 30 nodes

MZR, 40 nodes
SH-MZR, 40 nodes

� ��� ��� � � (��

 0

 0.1

 0.2

 0.3

 0.4

 0.5

 0.6

 0.7

 0.8

 0.9

 0  20  40  60  80  100

D
el

iv
er

y 
R

at
io

Maximum Moving Distance

MZR, 20 nodes
SH-MZR, 20 nodes

MZR, 30 nodes
SH-MZR, 30 nodes

MZR, 40 nodes
SH-MZR, 40 nodes

 0

 0.05

 0.1

 0.15

 0.2

 0.25

 0  20  40  60  80  100

Pr
ot

oc
ol

 C
on

tr
ol

 O
ve

rh
ea

d

Maximum Moving Distance

MZR, 20 nodes
SH-MZR, 20 nodes

MZR, 30 nodes
SH-MZR, 30 nodes

MZR, 40 nodes
SH-MZR, 40 nodes

 0

 0.5

 1

 1.5

 2

 2.5

 0  20  40  60  80  100

Pr
ot

oc
ol

 D
at

a 
O

ve
rh

ea
d

Maximum Moving Distance

MZR, 20 nodes
SH-MZR, 20 nodes

MZR, 30 nodes
SH-MZR, 30 nodes

MZR, 40 nodes
SH-MZR, 40 nodes

� *�� � ��� � %	�

���������� ���"� % %&�)# �D! ("��� %'#�
��D���#$%&!'%"%6
 %'&3�)("� ) �$���"� �D! * 
���D�$� *3) �$����� ����� �8� �"&�#�� �� # � ���
	 #�� (&� � ��� ��� !� �:�"��� �)�E�$�%�� #��!��'!���#$%'&�� ("�:� � � ��� %&!����$%'!���:�"����� �"*�� #$�!3�'!�� #$%'&�� ("�:� � (���� �E� �g���:�"����� �"*���#$�!��'!�� #�%'&��)("�&� � *������ !� �:����� � �E���%���#$ � #$%'&�� ("��#�� � ����� %&!:�$��%'!����:�"����� �"*���#$ � #�%'&��)("�"#G� � %	��� �E� ����:�"����� �"*�� #� � #$%'&�� ("��#

æ�äKìoÙ�Þ]äqãÊú�Ù�Ü_æ�ßc÷�Ü_Þ�Ù]ÛÊÜgæ�ä���Ü}Þ�Ü}é�ÙsìIß¢úÊÞGèzÜ_ì_ü
� ��� ������� 	tÙxìIÛ�ß�úÊåKæ�ãlÜséÊß�Ù]Ü_æ�Ù]Û�ÝfÙ�Ù]Û�Ü¨ì]äUâAúÊåqÝfÙ]äqß�é�ì�û�äq÷�Ü_éÛÊÜ_Þ]Ü�ÝfÞ�Ü�ì]ø8ÜYèzä�!8è9Ù�ß�Ù�ÛÊÜ�âmß�æ�Ü_åxæÊÜ_ì�èzÞ�äUãlÜ_æªäqé���Ü_è
Ù�äUß¢é$	21¨ï�öê�ÛÊÜ_Þ]ÜsÙ]ÛÊÜ_Þ]Ü¨äqì�Ý[Þ�Ü}åKÝcÙ]äq÷�Ü_åUÿ~ÛÊäqû�Û9ÞGÝcÙ�Ü�í 
5� ��ãÊø8ìGòdÝfé�æ�è}ß�é�Ù]äqé��úÊß¢ú�ì�æÊÝfÙ�Ý(Ù�Þ�Ý�é�ì]â~äKì�ìIäqß�é�ü(ï�åKì]ß£Ù]ÛÊÜ0éÊß�æ�Ü9âmß�ãÊäqåqäWÙoÿ�äUé.Ù]ÛÊÜYìIÜì]äUâAúÊåqÝfÙ]äqß�é�ì�äqì;ÛÊäqû�Û�ü 	tÙ�äqì;äUâmølß¢ì�ìIäqãÊåqÜ�Ù�ßgû�äq÷�Ü�Ù�ÛÊÜ�Ù�Ü_ìIÙ;Þ�Ü_ì]úÊåUÙ�ìá«ß�Þ;Ýfåqå�ølß¢ì�ìIäqãÊåqÜ�â�úÊåUÙ]äKè}Ý¢ìoÙdâmß�æ�Ü}åKìdÛ�Ü}Þ�Ü�æ�úÊÜ�Ù�ß�Ù]ÛÊÜsì]ø�Ý¢èzÜ�åqäUâ �äUÙ�ÝcÙ�äUß¢é�ì_üdñxÛÊÜ�Þ]ÜYìIúÊåUÙ�ìxæ�ÜYì]è}Þ]äqãlÜ_æ�ÛÊÜ}Þ�Ü[ìIÛÊß¢úÊåKæ0ãlÜSÙ�Ýfë¢Ü}é(Ý�ìxÝféÝfé8Ýfåqÿ¥ì]äKì�á«ß�ÞdâAúÊåWÙ�äqè_Ý�ìIÙdû�Þ�ß�úÊø8ì�ê�äUÙ]Û�Þ�Ü}åKÝcÙ�äU÷¢Ü}åqÿgÛÊäqû�Û�æÊÝfÙ�Ý�ÞGÝcÙ]ÜÝfé8æ�è}ß�é�Ù]äqé¥úÊß�ú8ì�Ù�Þ�Ý�é�ì]â~äKì�ìIäqß�é�ü

F�Î	�SÒ�Ï�Õ  �Ô*L_Ö«Ò�Ï*L
	`é£Ù]ÛÊäKì�ø8ÝfølÜ}ÞYö�ê�Ügèzß�âmø�Ý�Þ]ÜYæ(ìIß¢úÊÞ�è}Ü�Ù]Þ�Ü}ÜgÝ�é�æ£ìIÛ8ÝfÞ�Ü_æ�Ù]Þ�Ü}Ü÷cÝfÞ�äqÝ�é�Ù�ì�ß�á�Ý�øÊÞ�ßfÙ�ß¥è}ß�åcá«ß¢Þ�âAúÊåUÙ]äKè}Ý�ìIÙ]äqéÊû�äqégâmß�ã�äUåqÜ;Ý¢æ�ÛÊß�èdéÊÜ}Ù��ê�ß�Þ�ë¥ì_ü4��ß�Ù]ÛAÙ]ÛÊÜ�øÊÞ�ßfÙ�ß�èzß�åKì�æ�Ü}ø�åUßcÿ��_ß�éÊÜxÞ�ß�ú�Ù�äUéÊûSÙ�ßSâ�Ý�äUé�Ù�Ý�äUéâ�ú�åWÙ�äqè_Ý�ìIÙ;Þ�ß�ú�Ù�Ü_ì_ü�ñxÛ�Ü �}ß¢éÊÜ��tã�Ý¢ìIÜYæmÞ]ß¢ú�Ù]äqéÊûgäqé�èzÞ�Ü_Ý¢ìIÜYì�Ù�ÛÊÜsÞ�ß��ãÊú�ìIÙ]é�Ü_ì�ì;ß�á�Ù]Û�Ü¨âAúÊåWÙ�äqè_Ý�ìIÙ�Ù�Þ]Ü_Üsäqé9á�Ý�è}Ü¨ß�á�âmßc÷�äqéÊûAéÊß�æ�Ü_ìSí«ä|ü Ü¢üÞ�Ü_æ�ú�è}Ü_ì¨Ù]Û�Ü~èGÛ�Ý�é�èzÜAßfá�åqäqéÊë�ì¨ãlÜ}äqéÊû�ãÊÞ�ß�ë�Ü_é�äqéàÙ�ÛÊÜ�Ù�Þ]Ü_ÜNòsÝfé�æÜ}é8ÝfãÊåqÜ_ìxâmß�Þ�Ü�Þ�Ý�øÊäKæ0Þ�Ü_è}ßc÷�Ü}Þ�ÿmê�ÛÊÜ}é£Ý~åqäUéÊë�äqìxã�Þ]ß¢ë�Ü}é�ü
^þÜ�ølÜ}Þ]á«ß�Þ�âmÜ_æAÜ��¥Ù]Ü_é�ìIäq÷�Üxì]äUâAúÊåqÝfÙ]äqß�é�ì�Ù�ß[èzß�âmø�Ý�Þ]Ü;Ù]Û�Ü�ølÜ}Þ��á«ß�Þ�â�Ýfé�è}Ü£ßfá ��-.�tî&%N' Ýfé�æQî&%N'[ü;î&%N' ß�ú�Ù�ø8Ü_ÞIá«ß¢Þ]â�ì ��-`�î&%(' ê�Û�Ü}é Ù]Û�Ü.é¥úÊâ�ãlÜ}Þ�ß�á9ìIß¢úÊÞ�è}Ü_ì(äKì£åqÜ_ì�ì}ü ��ú�ÙþÝ�ì�Ù�ÛÊÜé¥úÊâ�ãlÜ}Þ�ß�álì]ß�úÊÞGèzÜYì�äqé�è}Þ]ÜYÝ�ì]Ü_ì_öNÙ]ÛÊÜ�æ�ÞGÝ�ìIÙ]äKè}Ý�åUåqÿ�äUé�è}Þ]ÜYÝ�ì]äUé�ûSè}ß�é��Ù]Þ�ß�å[ßc÷¢Ü}Þ�ÛÊÜ_Ý¢æùßfámî&%(' â�Ýfë�ÜYì0äUÙ�äqé�á«Ü_Ý¢ìIäqãÊåqÜ�ü �¥Û�ÝfÞ�Ü_æ�Ù]Þ�Ü}Üî&%(',ì�è}ÝfåqÜ_ì�ãlÜzÙIÙ�Ü}Þ(Ù�Û�Ýfé ìIß¢úÊÞGèzÜ�Ù�Þ]Ü_Üªî&%('[ü�ñxÛÊÜ�Ù]ÜYìoÙ£Þ�Ü��ì]úÊåWÙGìgì]ÛÊßcê;ÜYæ£Ù�Û�ÝcÙ+��-.�tî/%('$øÊÞ]ß�Ù]ß�èzß¢åqìSølÜ}Þ]á«ß�Þ�â�ì7��úÊäUÙ]Ü�ê�Ü}åqåÜ��Êè}Ü}ø�Ù�äqé�è}Ý¢ìIÜYì~ê�ÛÊÜ}Þ�Ü�é�ÜzÙoê�ß�Þ�ë�äKì~Ü��¥Ù]Þ�Ü}âmÜ_åUÿ.ì]ø�ÝfÞGì]Ü�ü.ñxÛÊÜäqâ~ø�Þ]ßc÷¢Ü}âmÜ}é�Ù�ì�ê�Ü}Þ�Ü¨âmß�ìoÙ�ì]äUû¢éÊä"!lè}Ýfé�Ù�ê�ÛÊÜ_é0Ù�ÛÊÜ}Þ�Ü�ê;Ü_Þ]ÜSâ�úÊå��Ù]äqøÊåqÜAì]ß�úÊÞGèzÜYìxäUé�Ù]ÛÊÜgâAúÊåUÙ]äKè}Ý�ìIÙsû¢Þ]ß¢úÊø�ü 3�ú�Ù]ú�Þ]ÜAÜ��¥Ù]Ü_é�ìIäqß�é8ìxÙ]ßÙ]Û�äqì�ê;ß¢Þ]ëgê�äqåqå�äqé�èzåqú�æ�Ü�Ý[è}ß�âmø�ÝfÞ�äKìIß¢éAß�áN��-.�tî/%('Qê�äWÙ�ÛmßfÙ]Û�Ü}Þâ�ú�åWÙ�äqè_Ý�ìIÙ�øÊÞ]ß�Ù]ß�èzß¢åqì_ü

"%$�
0$�Ñ $ÊÏ�Õ $�L
� �� 
���� %&�$#�%&! �D! *��6�'� �"(��&�"� � � ��% �  !��/��* (	%(ª�	� ��� %&�����!��

� ����� �6� �����*%'&3���!�� �6�$%D��%(�%'!M���"� % %&�)# �D! ("�s�K#$# &��"#��D! * � �"�"! &��E)
���%&![� %&!�#� *��"� �E���%&!�# � � ¡������ � !#" �%$$�D!&��D���g�'&(&(&3�

� �' � �)�< &�� � � � � ���"! 
��"*�� ��� �8� (���& !��	� ���D!$* � �+* %'#�# �D �����,�$�	�')
�*%'&3���#�M��*���%( � & ! �� ( �D#��	� %'&3���!�� �6��%D�$%("%'! � � �fXtZ`VYbcRUZtk
y¥¡�X�vYh
^`T �
�:%'! � �M�-&(&E)/. ��� �3�;�K!�#��$ � &3��� % %&��
�� #���� # #	�*�"#$� �D�)( � �10 !� �:�"#$ � ��%"%
� �D���$! �D! * ���'&(&(&3�

� �' �	� 2 � 2�& �D! *43 � �	����� � ���$�	������
5��� � & ! �� ( �D#�� � �$%D��%�("%'! % %&� ��*
��%(62 ��$� !��"#$#��	� ��� %&�7� # � � �! ¤�^�h]Z|XtXte
RUb_w
r�ha���a�8�l���S�78���9l�;: <#< �� % �:� # � �"���'&(&(&3�

� �= ��!�?> � � � ���'� ���*% �:�"� �D! *S� � �D�)!��"# �����7� �!3# ��� � &$! �$ ( �D#���� 
 �"� �E���%&!
%"%@�����	� *3)K( %�(��	!3) ��� # �D! *��	�#��)�D! ("�A@6� ( ��%&�*�*%'&3���!�� � �$%D��%�("%'! � ��tbcTiX]^`bfXITK�CBd^�ka�`T ���:%'! � *3� � % ��)K�� � % ) # �D!�� ��)�# �D%* ��)«	
	3� ��� � �c�
	
	
	3�

� �'D$ � $FE �D�)(" �E)���&�!��E)K��(��	�:�"#��D!$* � � � �:� �"*��)&3� � ���$� ����� %&��� )K�	#�#$�#���� *
���"#���� �$%D��%�("%'! � � �a�8�l�HG_h
\Y^`bfk
y'h
bA�¢XIy XtZITiXte¨��^�Xtk
rxRUb��8h
u;u�\Y�bcRUZtk
TKRUhzb ��:%'! �¢�=I��!3%��+. ����&��'&�#����'&(&(&3�

� �  
�� )J$��K�>�"� �8� �)E	��� ! � ���D! *��	� )��	�N� �� �D!3���6�`�	! ) ��� # �D! * � & ! �$ ( �D#��
�*%'&3���!����6��%D�$%("%'! � � �! ¤�^�h]Z|XtXte
RUb_w
r�ha�����l�8�çPL�¥�M�6: <#< �3
 � 
3��� # )
� �"���'&(&(&3�

� IN 
��+�<��� �52 �<
�& �O$ ��(	# &��@� �OE	��� ! � � �D! *�� �+* �D�&��%�*� � �P�$� 
��"� % %&��)
# �D! ("�d� %'#�
��D���#$%&! 
�� & * � %"%�� * (	%(62B���� !���#�#*� & ! �$ ( �D#�� � �$%D��%D)
("%'!�# � � ���l�8�£�|����9���9l�Q�K! !#! ��� �D�)(����
	
	
	3�

� .'D@ � ���	�"�D� ��
��"! !���D!$* � �8
  *��&��A� �����R��� � & ! �� ( �D#��*�6��%D�$%("%'!�% %&�
��% �  !�����*'( %�(d�	� ��� %&�7� # � � �a�8�l���tbcTiX]^`bfk
TKRUh
bfkzyS��h
b]�`X]^�X]bfZtX�h
b
��h
u�u;\YbcRUZtk
TKRqh
bcr � �:%'! �3�6��%�("�"�"� *3�!��&#	%"%Ê�����(�
	
	}����$&�!����
	
	}���

� &' ��� $���( �'�D# �D!$* � � � ����� �D� ! # �D!��H�$� ��� ��%&!����*%'&3���!�� � �$%D��%�("%'!
� ���*� � % %&� � *B(	%(�� � ��� %&����# � � �`bcTiXIbfX]TK�CBd^�ka�tT � �:%'! � *�� � % ��) ��"� % )
# �D!�� ��)�>"%&!�� )�>"��
3)i	"��� ����� �%$$�D!&��D���S�
	
	}���

� ��	''� �@���D!��&!��T� �D� ��3 ��� ���D!������ ��
 � ! ( &�� �>� �1*  ( �=� �1@ � ���	�'�D�)��
��"! !� �
�D! * � �<
  * ��&��U�$� � %&!�� )�* �D#$� * 
���D�$� *3) ���$�"� � & ! �� ( �D#���� �$%D��%�("%'!
% %&����% �  !�� � * (	%(l� �"��� %&����# � � �fXtZ`V_bcRqZtk
yz¡�Xav_h
^`T ���:%'! ���M�*)«�*
:)«	
�E)�
� ����� 
��D���)# �"!:� %"%�� %'#�
$&3�$�"� 
�("��"! ("� �D!$* �	!�� ( ���$ ( �"! �6!3�&�!��"����)
�!����%0��V*�� �3� �D�)( �S�
	
	
�3�

� �
��S� �WE	%'! # �� ��� ����%'&�:� �"& � ���6�<(	�"#����"� ��3 ��
$�D�!:�$ ! ! �D! ��� �OX�% �"!�����
�D! * � � 
&����$� ��������
 � ��� �ZYE( �Ê���	� ��� %&�7� 
  # & ! �E��%&� � � 9�v_X]^`�k
TKRUh
bAk
bfe�¤�^�h|wz^�k
u�u�RWb_wL['\YRUezX � ��� ("� # � �"���'&(&(.3�

� ���'P$�%&#��\* ��%�(���� � �,*���$�% ��!�#$%&! � �D! * � � � � � �"! ��> �]�$� �3� � ��)
!��"#  ( 
�%'&��)("� �*%'&3���!�� �6��%D�$%("%'!�% %&����% �  !�� ��*�(	%(;� � ��� %&����# � ��tbcTiX]^`bfXITK�CBd^�ka�`T ���:%'! � *3� � % ��)K�� � % ) # �D!�� ��)�*3#$��)i	(.3� ����� � �8� � �
	
	
�3�


