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� _ S�E ^�^ K ¶ beKWI QeKWÓ�GUK�OPbmO8ETQeK ¶�_ OPb ¶�_ S[KWIØEHSJIÌb ¯ K�cÌETQeK¾K�·[EHª�N�SUK�IÐEHSUK�³ ³ ¯ K�SQmK�O _ G[Q ^ KWO�EHQmK�QmK�C­K�E�OPKWI>´Jß ¯ N­OÒK�·[EHª�N­SUE«bmN _ S _H¬]¶�_ OPb ¶�_ SUK�I ¶ Q _L^ KWOeOeK�O�N­O:I _ S[K�Ä�K ¬²_ QeKE ^�^ K ¶ beN­S[Ã�S[K�³�QmK�ÓjG[K�OPbmO�´
� _ beK�b ¯ EHb�® ¬²_ Q]b ¯ KÒOmE ¸ K _H¬ ILK�E�ILC _d^.¸"¶ QmK Å K�SjbeN _ SÉ®TE ¶J_ Oob ¶J_ S[K�I�QmK�ÓjG[KWOobDO ¯ ETC�CJS _ bÄ[C _L^.¸ ETC�CDC­EHbeK�Q
QeKWÓjG[K�OPbmO�®±OeN�S ^ K _ S[K _H¬ b ¯ K�OeK'CFE«bmK�Q
QmK�ÓjG[KWOob�ª¼E)cÊÄJKÂN­OmOPGUK�I�Ädcºb ¯ K

^ G[QeQmK�SjbmC�c8C­K�E�ILN­S[Ã ¶ Q _d^ K�OmO9³ ¯ N ^.¯ b ¯ K�QeK ¬²_ QmK,ª�GUOPb�S _ bÒÄJK
ÄUC _L^.¸ KWI>´Uß ¯ NFO9NFO9b ¯ K ^ E�OPK³ ¯ K�S8b ¯ KÒC­K�E�ILN­S[Ã ^ C�N­K�SjbRN­OaQmG[S[S[N­S[ÃU´Lß ¯ NFOaN­ORETC­O _ b ¯ K ^ ETOeK ¬²_ Q ¶�_ OPb ¶�_ S[KWI ¶ Q _L^ KWOeOeK�OOeN�S ^ KT®;N­SUILK�K�I>®;³ ¯ K�S×b ¯ K�C�KWETILN­S[Ã ¶ Q _L^ KWOeO"QmK�C­K�ETOeK�O%O _ ª�K'QmK�O _ G[Q ^ KWO"ETSUI b ¯ K�QmK ¬²_ QeKS _ C _ S[ÃTK�Q ¯[_ C­IUO9b ¯ K"ª¼E«·¾ETC�C _ bmª%K�Sjb�®Jb ¯ K"S[K�³ C­K�E�ILN­S[Ã ¶ Q _L^ K�OmO�ª¼E)c�Ä�K _ SUK _H¬ b ¯ K
¶�_ OPb ¶�_ S[KWI ¶ Q _L^ K�OmOPKWO�´Lß ¯ NFO ¬²_ QmÄ[NFI[O9E ¶ G[QmK,Y±ÔoY;Õ OeK�Q Å N ^ K _T¬ QmK�ÓjG[KWOob.O



YUETN�QmS[KWOeO:NFO _ ÄLb.EHN­S[K�IÊÄdcºE ¶[¶ C�cdN­S[Ã�EÂYAÔoYAÕÝOPK�Q Å N ^ K%³ ¯ K�S�S _ b,N�S ^�_ SjbeQ.ETILN ^ bmN _ S³9N�b ¯ b ¯ KRILK�E�ILC _L^.¸¡¶ QmK Å K�SjbeN _ S ¶�_ C­N ^ cT´ © KWETILC _L^.¸ N­O±N�ª ¶�_ OmOPN­Ä[C­KDN ¬ b ¯ KDC­K�E�ILN­S[Ã ¶ Q _L^ K�OmONFO
S[K Å K�Q�Ä[C _L^.¸ K�I{EHSUI�NFO�ETC�C _ ³DKWI¾b _�_«Å K�QPb.E ¸ K%b ¯ K _ b ¯ K�Q ¶ Q _L^ K�OmO¡³ ¯ N ^.¯ ETQeK8YAÔoY;ÕOeK�Q Å K�IÉ´�Ô ¬ ³aK _ ÄUOeK�Q Å K$b ¯ E«b;b ¯ N­OAC­K�E�ILN�SUÃ ¶ Q _L^ K�OmO±³9N�C­CdN�S�beG[QmS�K�SUI�N�bmO±bmQmETSUOeE ^ bmN _ S
EHSUIQmK�C­K�ETOeK�N�bmO:QmK�O _ G[Q ^ KWO�®Ub ¯ GUOÒb ¯ N­O:QmK�C­K�ETOeK�³9N­C­C;OeK�bebeC­K%ETS _ b ¯ K�Q:C­K�ETI[N�S[Ã ¶ Q _L^ K�OmO�³ ¯ N ^.¯ª�GJOob�EHCFO _ Ä�K�EHC­C _ ³aK�IÊb _Ê_«Å K�QPb.E ¸ K%b ¯ K3YAÔoY;Õ OeK�Q Å N ^ KT´Aß ¯ N­O"QmK ^ GUQeQmK�Sjb"OeK�bebeC­K�ª�K�Sjb
_H¬ OeG ^�^ K�OmOeN Å K�C�KWETILN­S[Ã ¶ Q _L^ KWOeOeK�OxK�SUIUOx³ ¯ K�S¼b ¯ K _ C­ILKWOob ¶J_ Oob ¶J_ S[K�I ¶ Q _L^ K�OmO]Ä�K ^�_ ª�K�ON�bmOeK�C ¬ b ¯ K"C�KWETILN­S[Ã ¶ Q _L^ KWOeO�´Jß ¯ K�QmK
N­OÒS _Â_T¶[¶�_ QebeG[SUN|boc ¬²_ Q:E'OPbmEHQebeN­S[Ã¼bmQmETSUOmE ^ bmN _ S3b _
_«Å K�Q ^�_ ª�K¡E ¶�_ OPb ¶�_ SUK�I _ S[K,OeN�S ^ K,EHC­C>N�SUN|bmN­ETC�ILNFOob.EHS ^ K�O9EHQmK¡K�ÓjGUETCÈ´ß ¯ K ¬ EHN­Q,EHC­Ã _ QmN�b ¯ ª EHSUIºN|b.O ¶ Q _j_T¬ EHQmK"ILK�QeN Å KWI ¬ Q _ ª b ¯ K�OeK _ ÄUOPK�Q Å EHbeN _ SUO�´�Ú QmK�X
ÓjG[K�OPbeN­S[Ã ¶ Q _d^ K�OmO�NFO¡EHC­³aE)cLOÒOPK�Q Å K�I�³ ¯ K�SºN�b,N­O¡EÂC�KWETILN­S[Ã ¶ Q _L^ KWOeO��+N ¬ S _ bW®+N|b¡N­O:c�K�bOeK�Q Å K�IÉ® ¶ ETQPbmN­ETC�C­c _ Q ¬ G[C­C�c�®«N ¬ N|b$C­K�E Å KWOÉK�S _ G[Ã ¯ QmK�O _ G[Q ^ KWOÉN­S
b ¯ K ¶J_d_ Cç® _ S ^ KaOeK�Q Å KWI>® ¬²_ QEHC­C _d^ E«bmN�S[ÃÒb ¯ KaC­K�E�ILN­S[Ã ¶ Q _L^ KWOeOAG ¶ b _ N|b.OAª�EH·LN�ª"G[ª ^ CFEHN­ª�´)Ô ¬ b ¯ KaQmK�ÓjG[KWOobmN�SUÃ ¶ Q _L^ K�OmONFO _ S[C­c ¶ ETQPbmN­ETC�C­c'OeK�Q Å KWI>®dN|b�NFO ¶J_ Oob ¶J_ S[K�IÉ´UéxE ^.¯ bmN�ª�K,QmK�O _ G[Q ^ KWODETQeK¡QmK�C­K�ETOeK�IÉ®�b ¯ K�OeKQmK�O _ G[Q ^ KWO"ETQeK�EHC­C _L^ E«beKWI×N­S ¶ QeN _ QmN�boc�b _�¶J_ Oob ¶J_ S[K�I ¶ Q _L^ K�OmOeK�O 
 ¬²_ QPbmG[SUE«bmK�C­c b ¯ N­O�NFOb ¯ K ^�_ S ^ G[QeQmK�S ^ c3ª _ ILK�C ¬²_ Q¡Ú�I[E ¶ Q _ beK ^ beKWI _ Ä[ÙoK ^ b.O ��´>ß ¯ K ^ G[QeQmK�SjbmC�c�C­K�ETI[N�S[Ã'bmE�O ¸ ®N ¬a¶�_ OPb ¶�_ S[KWI>®>NFO,OPK�Q Å K�I¾ETSUIºN ¬ EHC­CAQmK�O _ GUQ ^ K�O:EHQmK"S _ b
OeE Å K�I ¬²_ Q ¬ GLbeG[QmK�QeKWÓjG[K�OPbmO _H¬b ¯ KÂC­K�E�ILN�SUÃ�bmE�O ¸ ®±b ¯ K3QeK�ª¼EHN­S[N�SUÃ¾QeKWO _ G[Q ^ K�O�EHQmK'EHC­C _L^ E«beKWI�b _ b ¯ K �UQ.Oob ¶J_ Oob ¶J_ S[K�I
¶ Q _L^ K�OmORG[SjbeN­CÉN�bmO9QmK�ÓjG[KWOobRNFO ¬ G[C­C�c3OPK�Q Å K�I>´ÇLE ¬ K�boc"ETSUI ¬ EHN­QeSUK�OmO ¯ E Å KRÄ�K�K�S ¬²_ Qeª¼ETC�C­c ¶ Q _«Å K�S"³9N�b ¯ E ^�_ C _ QeKWI"`;K�beQmNLS[K�bDª _ ILK�C
¹ M,EHNFOPK�QRÑd½WÀÉGUOeN­S[Ã%beK ^.¯ S[N­ÓjG[KWO�ILK�bmEHN­C­C�KWI'N­S ¹ ËREHQ ¸ E _ G[N>Ñ 
«ÀÜ´
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E ¶�_d_ C _H¬ ' NFILK�S�bmN ^ EHC;QmK�O _ G[Q ^ KWO�b _ Ä�K¼ILcdSUEHª�N ^ EHC­C­c�ETC�C _L^ EHbeK�I¾b _ � ¶ Q _L^ KWOeOeK�OEHSJI ^�_ SUOPNFILK�Q$b ¯ K:K » K ^ bmO _H¬ O ^ EHC­KT´ � K�baE,G[SUN­ÓjG[K:EHC­C _L^ EHb _ Q _H¬ QmK�O _ G[Q ^ KWO;ÄJKÒN�SJOob.EHC­C�KWI>´ß _¾¶ QmK Å K�Sjb%ILKWETILC _L^.¸ ®±N|b%GUOeK�O%ILcdSUEHª�N ^8¶ QmK Å K�SjbeN _ S _ QW®AN ¬ b ¯ K�QmK'NFO�K�S _ GUÃ ¯ QmK�XO _ G[Q ^ KWO�®HÄ�K ¬²_ QeK ¯ EHSJI ¶ QeK ^ EHG[beN _ SÉ´ Î�_ ³DK Å K�Q$QeKWO ¶ K ^ beN­S[Ã�OmE ¬ K�boc ¯ ETOxE ^�_ Oob]³ ¯ N ^.¯ ª¼E)cÄ�K¡b _d_¼¯ N­Ã ¯ N�S�O _ ª�K,OPN�beGUEHbeN _ SUO�´Y _ Q$K�·[EHª ¶ C­KT®�OPG ¶U¶J_ OPK9EHS _«Å K�QmC _ ETI
OeN|bmGUE«bmN _ S�³ ¯ N ^.¯ C­K�E�I
b _ EÒÄUG[QmOPb _H¬ QmK�ÓjG[K�OPbmO�´ÇdG ¶U¶J_ OPK8E ^ GUQeQmK�Sjb,Oob.E«beK�³ ¯ K�QeK%b ¯ K8Oob _L^.¸ N­O¡à�K�Q _ ETSUIÊ³ ¯ K�QmK _ S[K ¶ Q _L^ K�OmO�®�³ ¯ N ^.¯
^ CFEHN­ª ³aE�O _ S[K�®ÉNFO
QmG[S[S[N­S[Ã�GUOeN�SUÃ¾N|b.O
G[SUN­ÓjG[K8QmK�O _ GUQ ^ K%³ ¯ N�C­K'EHC­C _ b ¯ K�Q � ; ¿ ¶ Q _ X
^ KWOeOeK�OxEHQmK ¶J_ Oob ¶J_ S[K�I�Ä�K ^ EHGUOeKRb ¯ K�c"QmK�ÓjG[KWOobDª _ QeK9QmK�O _ GUQ ^ K�O�´ � E«bmG[QmETC�C­c"b ¯ K�OPbmEHbeK9NFOOmE ¬ K"ETSUI�O _ ª�K _T¬ b ¯ K ¶J_ Oob ¶J_ S[K�I ¶ Q _L^ KWOeOeK�O ¯ E Å K�E'ILN­OPbmETS ^ K _H¬]_ S[KT´JÔZS�b ¯ NFO:Oob.E«beK�®ILKWETILC _L^.¸8¶ QmK Å K�SjbeN _ S ^�_ OPbmO9E%ª¼E«·LN­ª�G[ªÆN�S3QeKWO _ G[Q ^ K�OaÄ�K�N­S[Ã¼C _d^.¸ K�I'G ¶ OPN­S ^ Kc' ;?¿QmK�O _ G[Q ^ KWO]EHQmK�OPbeG ^.¸%_ S8ÄUC _L^.¸ KWI ¶ Q _d^ K�OmOPKWO]EHSJI ^�_ Oob.OxEHCFO _ E
ª¼E«·LN­ª�G[ª N�S'QeKWE ^ bmN Å N�bocOeN�S ^ K¡b ¯ K,SdG[ª"ÄJK�Q _H¬$^�_ S ^ G[QmQmK�SjbeC­c¼QeGUS[S[N­S[Ã ¶ Q _L^ K�OmOPKWODNFO _ S[K¡N�SUOPbeKWETI _H¬ �$´ß ¯ K�CFEHQmÃTK�Q '5ETSUI �$®;b ¯ K ¯ KWE Å N�K�Q"b ¯ K ^�_ OobW´DÇdN­S ^ K ¶ Q _L^ KWOeOeK�O%³REHN�beN­S[Ã ¬²_ Q¼QmK�XO _ G[Q ^ KWOxQmK�b.EHN­SÂEHCFO _ QmK�O _ G[Q ^ KWOxEHSJI ^�_ SjbeQmN�Ä[G[beKÒb _ QeKWILG ^ KÒb ¯ K¡OPb _L^.¸ ®jb ¯ K ¶ Q _ ÄUETÄ[N­C�N�boc
_H¬ Ä[C _L^.¸ N­S[Ã3S[K�³ QmK�ÓjG[K�OPbmO:NFO ^ K�QPb.EHN­S[C­c ¯ N�Ã ¯ K�Q,³ ¯ K�S{b ¯ K¼OPb _L^.¸ NFO,OPª¼ETC�Cç®ÉNç´ K�´>³ ¯ K�Sb ¯ K ¶�_ OPb ¶�_ S[KWI°ÓjG[K�G[KÂN­O�C­ETQeÃ�K �AETSUI�b ¯ K�QmK ¬²_ QeK�b ¯ N­O ¯ N­Ã ¯°¶ Q _ ÄUEHÄ[N­C­N|boc _H¬ Ä[C _L^.¸ N­S[Ã



QmK�OeG[C�bmO¡N­S ª�E ¸ N�S[Ã�b ¯ K ^.¯ ETN�S�CFEHQmÃTK�QW´ � _ beK¼b ¯ E«b
N­S°OPG ^.¯ ETS _«Å K�QmC _ ETI[N�S[Ã3OPN�beGJE«beN _ SN�b¼N­O ¶ QmK ¬ K�QmETÄ[C�KÂb _ QmK�E ^ b�ÓjG[N ^.¸ C�c N­S _ QmI[K�Q%b _ QeKWO _ QeÄ°b ¯ K _«Å K�QeC _ E�I>´�Ô ¬:¶J_ Oob ¶J_ S[K�I
¶ Q _L^ KWOeOeK�O;EHQmKab _ Ä�K�OeK�Q Å K�I%E ^�^�_ QmILN­S[ÃÒb _ E ¶ QmN _ QmN|boc _ QmILK�Q�®)b ¯ NFO _ Q.ILK�Q ^ EHS[S _ bxEHC­³RE)cdOÄ�K¡QeKWO ¶ K ^ beK�IÂOPN­S ^ KÒN�b ^�_ GUC­I'Ä[QeN­S[Ã%ÄUE ^.¸ ILKWETILC _L^.¸ OPN�beGJE«beN _ SJODE�OaO ¯[_ ³9S ¬²_ Q ¬ EHN­QeSUK�OmO�®ETSUI ¯ K�QeK3EHCFO _ N�b�ª%N­Ã ¯ b%ÄJK3S[K ^ K�OmOeETQecÊb _ OPK�Q Å K �UQ.Oob�OPG ^�^ KWOeOeN Å K ^ G[QeQmK�SjbmC�c{C�KWETILN­S[Ã
¶ Q _L^ KWOeOeK�O:N ¬ b ¯ K�c{EHQmK ¶J_ Oob ¶J_ S[K�IÉ´�ß ¯ K¼QmK�O ¶J_ SUOPK _T¬ G[QmÃTK�Sjb,beQ.EHSUOmE ^ beN _ SUO ^�_ G[CFIÊÄ�KILK�C­E)c�K�IÌE�C _ b�´xÚ �JQmOPb _ ÄLÙoK ^ bmN Å KT®]³ ¯ K�SÐOPK�K ¸ N�SUÃ�E ¬ beK�Q8K�Û ^ N­K�S ^ cT®xN­O�b _ C­N�ª�N�b¼b ¯ NFO
^�_ S ^ G[QeQmK�S ^ c�QeKWILG ^ beN _ S�ETOR³aK�C­CÉETODb ¯ K,QmK�CFE«bmK�I'QeKWO _ G[Q ^ KÒQmK�bmK�SjbeN _ S�EHSJI8b ¯ K�QmK ¬²_ QeKÒb _Ä[QmK�E ¸ b ¯ NFO9C­K�S[ÃTb ¯ c ^.¯ ETN�S _H¬ ª�G[beGUETC�C­c _ ÄUOobmQeG ^ beN­S[Ã ¶ Q _d^ K�OmOPKWO�´µ9KWO ¶ K ^ beN­S[Ã ¬ ETN�QmS[KWOeOÒ³9N|b ¯ E ¶ OPK�GUI _ Y±ÔoY;Õ OPK�Q Å N ^ K�®�E�OÒO ¯[_ ³9S¾Ä�K ¬²_ QeK�®Jª¼E)c�EHCFO _N­SjbeQ _ I[G ^ K'ETS°ETI[I[N|bmN _ SUEHC ^�_ OobW´±`]Q _L^ KWOeOeK�O¡³9N�b ¯ CFEHQmÃTK ^ CFEHN­ª�O�ª¼E)cÊ³REHN�b ¬²_ Q%E�C _ S[ÃbmN�ª�K¾Ä�K ¬²_ QeK�Ä�K�N­S[Ã×OmE ¬ K�C­c?OeK�Q Å KWI?ETSUIÌN ¬ E ¬ EHN­QmS[K�OmO ¶J_ C�N ^ cÌNFO¼N�ª ¶ C­K�ª�K�S�bmK�I>®xb ¯ K�cª¼E)c�QeK ¬ QmETN�S3OPª¼ETC�C ^ CFEHN­ª ¶ Q _L^ K�OmOeK�Oxb _ ÃTK�b9QmK�O _ G[Q ^ KWO]N ¬ b ¯ K�N­QRQeKWÓ�GUK�OPbmOREHQmK ¶�_ OPbeK�QeN _ QN­S�b ¯ K%ÓjG[K�G[KT´>ß ¯ K"QeKWO ¶�_ SUOeK,bmN�ª�K _H¬ Oeª¼EHC­C�bmQmETSUOeE ^ bmN _ SUO ^�_ G[CFI�ÄJK�EHGUÃTª�K�SjbeKWI�b _d_ª"G ^.¯3¬²_ QRb ¯ K
E ¶[¶ C­N ^ E«bmN _ SÉ´UÚ�S _ b ¯ K�Q _ ÄLÙoK ^ beN Å K�®L³ ¯ K�S�OeK�K ¸ N­S[Ã¼E ¬ bmK�Q�K�Û ^ N�K�S ^ c�®[NFORb _N­SjbeQ _ I[G ^ K¡O _ ª�K ¸ N�SJI _T¬ ³DKWE ¸ K�Q ¬ ETN�QmS[KWOeOa³ ¯ N ^.¯ ETC�C _ ³�ODOeª¼EHC­C�beQ.EHSUOmE ^ beN _ SUO]b _ �US[NFO ¯Ä�K ¬²_ QeK,CFEHQmÃTK _ S[KWO9Ä[GLb�³ ¯ N ^.¯�¶ QmK Å K�SjbmOab ¯ K�ªÆb _¼_«Å K�QebmE ¸ K�b ¯ K
CFEHQmÃTK _ S[KWORb _d_ ª¼EHSdcbmN�ª�K�O�´
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ÔZS�b ¯ K ^ E�OPK _H¬ CFEHQmÃTKDSjGUª�Ä�K�Q.O _T¬U¶ Q _d^ K�OmOPKWO±ETSUI
QmK�O _ GUQ ^ K�O�®�N�bANFOAS[K ^ K�OmOeETQecÒb _ N�ª ¶ Q _«Å Kb ¯ K¼K�Û ^ N­K�S ^ c _T¬ EHC­C _d^ E«bmN _ S{OeN�S ^ K¼E ÅT_ N­ILN­S[Ã3ILK�E�ILC _L^.¸ ETSUI ¶ Q _«Å NFILN­S[Ã ¬ ETN�QmS[KWOeO:ª¼E)cN­SjbeQ _ I[G ^ K ¯ N­Ã ¯�^�_ Oob.ORK�O ¶ K ^ NFEHC­C�c8³ ¯ K�S3b ¯ K
OecLOobmK�ªÆN­O _«Å K�QmC _ ETILKWI>´ÇdK Å K�Q.EHCHE ¶[¶ Q _ E ^.¯ K�O+ª¼E)c�Ä�K ^�_ SUOeN­I[K�QmK�I ¬²_ QÉQmK�ILG ^ N­S[ÃRb ¯ KxQeKWO ¶�_ SUOeK;beN­ª�K _H¬ Ä[G[Q.OPbPXN­S[Ã ¶ Q _d^ K�OmOPKWO±ETSUI�b ¯ K�QeK ¬²_ QmKxb ¯ K ^�_ OPb _H¬ OeE ¬ K�boc
EHSJI ¬ ETN�QmS[K�OmO�´)Ú�C�CUN�SUOPbmETC�C[E ^�_ ª ¶J_ OPN�beKETC�C _L^ E«bmN _ S�O ^.¯ K�ª�K,³ ¯ N ^.¯º¶ EHQebeN�beN _ S3b ¯ K ¶ Q _L^ K�OmO�OeK�bÒETSUIJÞ _ QRb ¯ K�QmK�O _ G[Q ^ K,OeK�b�´�`]Q _ X
^ K�OmO ¶ QmN _ QmN|boc�® ¶ Q _L^ KWOeOÂQeKWO ¶�_ SJOPK�bmN�ª�K _ Q3G[QmÃTK�S ^ c 
�I[K�ETI[C�N­S[K ��®RQmEHbeK _T¬ G[SdGLbmN�C­N�à�K�IQmK�O _ G[Q ^ KWO�®�QmEHbeK _H¬�¶�_ bmK�SjbeNFEHC­C­c ^�_ S ^ G[QmQeK�Sjb ¶ Q _L^ K�OmOeK�OaETOD³DK�C�C>ETOaK�Û ^ N�K�S ^ c _T¬ EHC­C _d^ E«XbmN _ S ¬²_ QRE
Ã�N Å K�S8ILNFOobmQeN­Ä[GLbmN _ S _T¬ QeKWÓ�GUK�OPbaEHQmQmN Å EHCFO]ETSUI¼QmK�ª _«Å EHCFO�®�ª�E)c ¯ K�C ¶Â^.¯[_d_ OeN�S[Ã
_ S[K _H¬ b ¯ K ^�_ ª ¶J_ OPN�beN _ S�´Ö KaETQeK$N­S Å K�OPbeN­Ã�EHbeN­S[Ã�ETS
E ¶[¶ Q _ E ^.¯ ÄUETOeK�I _ S¡b ¯ KDK�·[EHª�N­SUE«bmN _ S _H¬ b ¯ KDE ¶[¶ C­N ^ E«beN _ SO ¶ K ^ N�� ^ N�boc¾EHSJIºQmK�ÓjG[N­QeK�ª�K�SjbmO�® _ Sºb ¯ K%ª%KWETOeG[QmK�ª�K�Sjb _H¬ N�bmO:QmK�O _ G[Q ^ K"GUOmEHÃTK�EHSJI _ S
^�_ ª ¶ EHQmNFO _ SUOAÄjc�OeN�ª"G[C­EHbeN _ S _H¬+¶�_ OmOPN­Ä[C­K ^�_ ª ¶�_ OeN�beN _ S¼O ^.¯ K�ª�K�EHSUI Å EHQmN _ GUO;bmG[S[N­S[Ã _T¬E ^�_ ª ¶J_ OPN�beN _ SÉ´

�±��� � h[¦
	Èå±¦[¥�§�¨�¤ÐäH «§�¥�¢j «§�¦
ÇdK Å K�QmETC ¬ E ^ b _ Q.O ^ EHS�Ä�K9QeK ^�_ QmILKWI�KWE ^.¯ beN­ª�K9b ¯ K�ETC�C _L^ EHb _ Q;NFO ^ ETC�C­K�I 
ÈOPK�Q Å N­S[Ã _ Q ¶�_ OPbPX
¶�_ S[N­S[Ã8E�QmK�ÓjG[KWOobW®[QeK�C�KWETOeN�SUÃ�E8QeKWÓ�GUK�OPb�EHSUI ¶�_ OmOPN­Ä[C­cÂOeK�Q Å N­S[Ã ¶�_ OPb ¶�_ S[KWI3QeKWÓ�GUK�OPbmO���´B _ QeQmK�O ¶J_ SUILN­S[Ã�ª�KWEHS Å EHC­G[K�O9ETQeK ^�_ ª ¶ GLbeKWI�E«bRb ¯ K,K�SUI _H¬ b ¯ K,K�· ¶ K�QmN­ª%K�SjbmE«bmN _ SÉ´ã"¨J¤AäTå± ) «¢j¤Aä jÐæÜ¦[äT¥�¨J  ���

ß ¯ NFO ¬ E ^ b _ Q9QeK ^�_ Q.I[ODb ¯ K ^ G[QmQeK�SjbaSdG[ª"ÄJK�Q _H¬A¶ Q _L^ K�OmOPKWOxb ¯ E«b�QmG[S ^�_ S ^ GUQeQmK�SjbeC­cT´
���>8 ¿$³ ¯ K�S¡b ¯ K ¶ Q _L^ K�OmOPKWO+QeG[S,OeK�ÓjG[K�S�bmN­ETC�C­cÒETSUI ���>8 ��³ ¯ K�S
ETC�CI� ¶ Q _L^ KWOeOeK�OETQeK ^�_ S ^ G[QmQmK�Sjb�´



�'¢d£W¨Jå± «äT¢� «¢j¥�¢d¤+¥�§È¨J¤  «¦L¥W§�¨ D��
ß ¯ NFO%QmEHbeN _ QmK ^�_ Q.I[O
b ¯ K�QeKWO _ G[Q ^ K�O"S _ b%N­S?GJOPK�OeN�S ^ K'b ¯ K�N­Q¼QmK ^ N ¶ N­K�Sjb ¶ Q _L^ K�OmO�NFO

¶�_ OPb ¶�_ S[KWI _ Q�OPN­S ^ KÒb ¯ K
EHC­C _d^ E«b _ Q ¯ ETO9I[K�S[N­K�IÂb ¯ K�N­Q�EHC­C _L^ EHbeN _ S ¬²_ Q�OmE ¬ K�bocT´D�� 8�L%N ¬ S _ QmK�ÓjG[K�OPb _ Q ¶ Q _L^ K�OmOPKWOaETQeK ¶�_ OPb ¶�_ S[KWI�
ÈEHCFO _ ���,8 � �D�� 8 ¹ ^ � � ����� � � ��� � +.-/% �10 
)� � 	nX
0�Y ! ?jÀ��`'{®«N ¬ b ¯ K�QeKRK�·dNFOPbmO
��OeG ^.¯ b ¯ EHb %<3<3 
)� ��� L[´
�±� � ã�¦U£�¢�£�¥�å e±§È¢d£
�	� ¦@�Fm 	�¢
	 � K�b:GUO¡K�·[EHª�N�SUK�b ¯ K ^ ETOeK _H¬ ETSÊNFO _L^ C­ETN�ª OecLOobmK�ª�´�B _ SUOeN­I[K�Q,EÂOeK�b _H¬� 8 ¿gLIL ¶ Q _L^ KWOeOeK�O9³ ¯ N ^.¯ O ¯ EHQmK�E ¶�_d_ C _H¬ ' 8,O L L�QeKWO _ G[Q ^ K�O�´UÚ�C­C ¶ Q _L^ K�OmOPKWO ¯ E Å KEHS3NFILK�SjbeN ^ ETC ^ CFEHN­ª _H¬ ! 8 / ´[ß ¯ N­O ^�_ S �UÃ�G[Q.E«beN _ S'ª�E)c ^�_ QmQeKWO ¶�_ SJI¼b _ bmK�C­K ^�_ ª�ª�G[S[N�X
^ EHbeN _ S%OPcLOPbeK�ª¼O�´TÇdG ¶[¶�_ OeKRE�G[SUN­ÓjG[K9EHC­C _d^ E«b _ Q _H¬ OILIL�QeKWO _ G[Q ^ K�O ¯ ETOAÄ�K�K�S%N­SUOob.EHC­C�KWI>´«ÔÜbGUOeK�O ¬ ETN�Q�ILcdSUETª�N ^:¶ QmK Å K�SjbeN _ S3OPN­S ^ KÒb ¯ K�QmK:NFORS _ b�K�S _ G[Ã ¯ QeKWO _ G[Q ^ K�O ¬²_ Q9Ä�K ¬²_ QeK ¯ EHSUI
¶ QmK ^ EHGLbmN _ SÉ´

Î�_ ³aK Å K�Q$QmK�O ¶ K ^ bmN�S[Ã
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b ¯ E«b,ILG[QmN�SUÃ'S _ Qeª¼EHC ^�_ SUILN�beN _ SUO � � ¶ Q _L^ K�OmOPKWO ¯ E Å K
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OeK�Q Å N ^ K:b _ ETC�C ¶ Q _L^ K�OmOPKWO�´Ú ^�_ ª ¶�_ OeN|bmKDEHC­C _d^ E«bmN _ S
ª¼E)cÒÄ�KaETS�E ¶U¶ Q _ E ^.¯:¬²_ Q;E ÅT_ N­I[N�S[ÃÒERb _d_ CFEHQmÃTKDILN » K�QmK�S ^ KN­SÂb ¯ K
OeK�Q Å N ^ K�´B _ SJOPNFILK�QaE ^�_ S ^ GUQeQmK�SjbDE ¶[¶ C­N ^ E«beN _ S¼³ ¯ K�QmKÒÏIL ¶ Q _L^ K�OmOPKWO ¯ E Å KÒE ^ CFEHN­ª _H¬ ¿T¿ÒEHSUIQmK�EHC­N­à�K�O ¯[_ QPb�bmQmETSUOeE ^ bmN _ SUO ¬²_ Q¼³ ¯ N ^.¯ b ¯ K�QeKWO ¶�_ SJOPKÂbeN­ª�K�N­O�N­ª ¶J_ QPb.EHSjb 
 b ¯ K�c×ETQeK
^�_ SUOeN­ILK�QeKWI ETO%OPª¼ETC�C ^ C­N�K�SjbmO��
EHSJI ³ ¯ K�QmK 
 ¶ Q _L^ K�OmOPKWO ¯ E Å K'E ^ C­ETN�ª _H¬ ¿gL[¿'ETSUI°EC _ S[Ã%beQ.EHSJOeE ^ beN _ S�
 b ¯ K�OeK
EHQmK ^�_ SJOPNFILK�QmK�I3ETOaCFEHQmÃTK ^ C­N­K�SjbmO���´ÔZS�S _ Qeª¼EHC>³ _ Q ¸ N�SUÃ ^�_ SUI[N|bmN _ SUO�®[b ¯ K�QeK
NFO�ETS _ ÄUOeK�Q Å K�I3ª�K�ETS _H¬ ¿7L¼Oeª�ETC�C ^ C­N�K�S�b.OEHSJI�Ï�C­ETQeÃ�K _ S[K�O�´Uß ¯ NFO�C­K�E�I[ORb _8¶ Q _«Å NFILK,E8OPb _L^.¸'_T¬ ½ LIL%QmK�O _ G[Q ^ KWO9EHSUI3b _ EHC­C _L^ EHbeKb ¯ K�ª Ädc3ILcdSUEHª�N ^Ò¶ QeK Å K�SjbmN _ S�
�NÈ´ KT´[³9N�b ¯U_ GLb ¬ ETN�QmS[K�OmO���´� K�bxS _ ³ ^�_ SUOeN­ILK�QxE«bxbeN­ª%Ka0
8�L
E,C _ E�I _H¬ 
,CFEHQmÃTK ^ C­N­K�SjbmODOob.EHQebeN­S[Ã�E¡bmQmETSUOeE ^ bmN _ S³9N�b ¯ EHS"N�S[N�beNFEHCUQeKWÓ�GUK�OPb _T¬ � LÒK�E ^.¯ ´«ß ¯ K�S%K�E ^.¯"^ C�N­K�Sjb ¯ ETO;E ^ c ^ C�N ^ ÄJK ¯ E Å N _ Q±N­S"³ ¯ N ^.¯N�b�QeKWÓ�GUK�OPbmO / L%QmK�O _ G[Q ^ KWO ¬²_ Q�E�³ ¯ N­C�K¡Ä�K ¬²_ QmK,QmK�C­K�ETOeN­S[Ã�b ¯ K�ª�´Úab�beN­ª�K 0=8 ¿�E � _ ³ _T¬ Ï L{Oeª¼EHC­C ^ C­N�K�SjbmO¼OPbmEHQebmO�®R¿ �ÊÄdcØ¿ �º³9N�b ¯ E{C­ETÃ _T¬ ¿Ä�K�bo³aK�K�S{b ¯ K�ª�´�ß ¯ KWOPK ^ C�N­K�SjbmO¡QmK�ÓjG[KWOob¼¿gL'QmK�O _ G[Q ^ KWO ¬²_ Q OÂG[S[N�bmO _T¬ bmN�ª�K8EHSJI¾b ¯ K�SÓjG[N�b�´

ß ¯ NFO'O ^ K�SUEHQmN _ ^�_ QmQeKWO ¶�_ SUI[N�S[Ã{b _ EHS _«Å K�QeC _ E�I ¯ ETO¼Ä�K�K�S�OPN­ª�GUC­EHbeK�IÌ³9N�b ¯Ð¬²_ G[QILN » K�QeK�Sjb�EHC­C _L^ EHbeN _ S ¶J_ C�N ^ N­K�O�´ Ö K,ÃTN Å K¡Ä�K�C _ ³Øb ¯ K¡b _ b.EHCÉK�·LK ^ G[beN _ S3beN­ª�K
EHSUI ¬²_ QRb ¯ KÏIL L �UQmOPb¼beN­ª�K¾G[S[N�bmO�®$b ¯ K ^�_ S ^ GUQeQmK�S ^ c ¬ E ^ b _ QW®;b ¯ K¾ª�K�EHS ³ _ Q ¸ N�S[ÃÊbeN­ª�KºEHSJI×b ¯ Kª�K�ETS3³REHN�beN­S[Ã%beN­ª�K ¬²_ Q9CFEHQmÃTK¡EHSUI3Oeª�ETC�C ^ C­N�K�S�b.O�´

dynamic
prevention

fair dynamic
prevention

prevention
fair combined

1233

1076

1124

1343

CF

29

10

15

16 375

419

125

533

295

39

133

107

allocation
policy

total execution
time

5

504

6 at 561
2 at 38

255

at t=600

Large clients small clients

working time waiting time working time waiting time
mean on 8 clients mean on 8 clients mean on 60 clients mean on 60 clients

594

95

6 at 39
2 at 561

344

fair beforehand
precaution

���
	���� � �Dkmi�Hju�qoi]g��+q 6 kRiZrs��Hju|p�qor|g�h

Ö N�b ¯ b ¯ K9ILcdSUETª�N ^a¶ QmK Å K�SjbeN _ S ¶J_ C�N ^ c�®WCFEHQmÃTK ^ C­N­K�SjbmO$ETQeKaS _ b]OeK�Q Å KWI 
 _ S[C�c���GUS[N|b.O
_H¬ ³ _ Q ¸ N�SUÃRbeN­ª%K ¶ K�Q ^ C�N­K�Sjb �>³ ¯ N­C�KaOPª¼ETC�C ^ C­N�K�S�b.OÉª _ S _T¶�_ C­N�à�K$b ¯ KaEHC­C _L^ E«b _ Q 
&OTÑ �RGUS[N|b.O
_H¬ ³ _ Q ¸ N­S[Ã"beN­ª�K ¶ K�Q ^ C­N�K�S�b ¬²_ Q�E%ª�EH·LN�ª"G[ª ³ _ Q ¸ N�S[Ã"beN­ª�K _H¬ �ILIL���´Ô ¬ ³DK:beQ.EHSJO ¬²_ Qeª b ¯ K
ILcdSUETª%N ^:¶ QmK Å K�SjbeN _ S ¶J_ C�N ^ cÂN�S�E ¬ EHN­Q _ S[K 
 ^ C­N�K�S�b.O�OPbmEHQebeN­S[ÃE,S[K�³ beQ.EHSUOmE ^ beN _ S¼EHQmK ¶ CFE ^ K�I�N­S8E
³REHN�beN­S[ÃHXÜQ _j_ ª N ¬ b ¯ K�QeK�NFOaO _ ª%K ^ C­N�K�S�b ¶J_ Oob ¶J_ S[K�IÄdc�b ¯ K�ETC�C _L^ E«b _ Q ��®AC­ETQeÃ�K ^ C�N­K�SjbmO ^ EHS?K�ETOeN­C�c _ Ä[bmEHN­S°b ¯ K�QeKWÓjG[K�OPbeKWI°QmK�O _ G[Q ^ KWO 
 �IL /G[S[N�bmO _T¬ ³ _ Q ¸ N­S[Ã'beN­ª%K ¬²_ Q:EÂª¼E«·LN�ª"G[ª�³ _ Q ¸ N­S[Ã'beN­ª%K _T¬ �HÏU¿ �9³ ¯ N�C­K%Oeª¼EHC­C ^ C­N�K�S�b.O



ETQeK¡EHC­ª _ OPb9ETC�³RE)cLO ¶J_ Oob ¶J_ S[K�I 
 _ S[C­c �TÑ%G[S[N�bmO _H¬ ³ _ Q ¸ N­S[Ã
bmN�ª�K ��´
Ö N�b ¯ b ¯ K ¬ ETN�Q±ÄJK ¬²_ QmK ¯ ETSUI ¶ QmK ^ EHGLbmN _ S ¶J_ C�N ^ c 
 ^ C�N­K�Sjb.O�OPbmEHQebeN­S[Ã�E�S[K�³�bmQmETSUOeE ^ bmN _ SETQeK ¶ C­E ^ K�I°N�SÌE¾³REHN�beN­S[ÃHXÜQ _d_ ª2N ¬Ò^�_ SUILN�beN _ S 
Èµ / ��I _ K�O"S _ b ¯[_ CFI ��®AÏºC­ETQeÃ�K ^ C­N�K�SjbmOª _ S _T¶�_ C­N�à�KÒb ¯ K,QmK�O _ G[Q ^ KWO ¬²_ Q �HÏ[¿:G[S[N�bmO�´
ß ¯ K ¬ EHN­Q ^�_ ª"Ä[N�SUK�I ¶ QmK Å K�SjbeN _ S ¶�_ C­N ^ c 
 ^ C�N­K�Sjb.OÒOPbmETQPbmN�S[Ã3E8S[K�³ beQ.EHSJOeE ^ beN _ S¾ETQeK

¶ CFE ^ K�I�N­SÊEÂ³REHN�beN­S[ÃHXÜQ _d_ ªÆN ¬ b ¯ K�c¾EHQmK�SUK�N�b ¯ K�Q¡E ^�^ K ¶ bmK�I�Ädc�b ¯ K ¬ ETN�Q¡ILcdSUEHª�N ^�¶�_ C�XN ^ cÌª¼EHSUETÃTN­S[Ã �HÏ L�QeKWO _ G[Q ^ K�O¼S _ Q8ÄdcÌb ¯ K ¬ EHN­Q'Ä�K ¬²_ QeK ¯ EHSUI ¶�_ C­N ^ cÌª�ETSUEHÃ�N�SUÃÐ¿ / LQmK�O _ G[Q ^ KWO ��®dª�E ¸ KWO ¶ Q _ ÃTQmK�OmOxKWÓ�GJEHC­C�c¼b ¯ K
Oeª�ETC�C±EHSUI'b ¯ K,CFEHQmÃTK ^ C­N­K�SjbmO�´

� ������� � ���	��
 

� 
º����
��

	É��� �¡ )¨ �  )¦�� �°§�¤ � §È¤ �neA¦
ÇdN­ª�GUC­EHbeN _ S ¶ Q _ ÃTQ.EHª¼O ¯ E Å K%ÄJK�K�S{N�ª ¶ C­K�ª�K�SjbmK�I{N�S�Ú�IUEÂ³9N�b ¯ bmE�O ¸ O¡EHSJI ¶ Q _ bmK ^ beK�I
_ ÄLÙoK ^ bmO�´[`]Q _ ÃTQ.EHª¼OaEHQmK:E Å ETN�CFEHÄ[C­K _ S ¬ b ¶ ÁsÞTÞ«ÄUE ^�^.¯ GUO�´ ^ SJEHª�´ ¬ Q�Þ ¶ G[Ä�Þ«ETQPbmN ^ C�KWO.Þ

ÇdK Å K�Q.EHC9ETC�C _L^ E«bmN _ S ¶�_ C­N ^ N�KWO ¯ E Å K3Ä�K�K�S ¶ Q _ Ã�QmETª�ª%KWI°OeG ^.¯ E�O�G[S ¬ ETN�Q8ILcdSUETª�N ^
¶ QmK Å K�SjbeN _ S�®JG[S ¬ EHN­Q:Ä�K ¬²_ QeK ¯ EHSJI ¶ QmK ^ EHGLbmN _ SÉ® ¬ ETN�Q,ILcdSUETª�N ^"¶ QmK Å K�SjbeN _ SÉ® ¬ EHN­Q:ÄJK ¬²_ QmK�X
¯ ETSUI ¶ QeK ^ ETGLbeN _ SÉ´

Ö K�OeG ¶[¶�_ OeK3b ¯ EHb8E ¶ Q _L^ KWOeO _ Q%N­O�ETC�C _L^ E«bmK�I°b _ K Å K�Qmc ¶ Q _L^ K�OmO�®±b ¯ GUO¼ETC�C�E ^ beN Å KbmQmETSUOeE ^ bmN Å K ¶ Q _L^ K�OmOeK�O 
²S _ b¼OeC­K�K ¶ N�S[Ã �
³ ¯ N ^.¯ EHQmK'S _ b ¶J_ Oob ¶J_ S[K�I×K�·LK ^ GLbeK ^�_ S ^ GUQPXQmK�SjbeC­cT´

	É�Fâ �É§D�Êå 	�¦L¥W§�¨�¤?£WäT¢d¤A¦L «§�¨
ß ¯ K,OeN�ª"G[CFE«beN _ S�O ^ K�SJEHQmN _ N­O�ILK�O ^ QmN�Ä�K�IÂÄdcÂE�O ^ QmN ¶ bW®LN�S�³ ¯ N ^.¯

BDCFEHN­ª Nç®Ué]SjbeK�QRNÈ®Já:K�b�NÈ®Jµ9K�C­K�E�OPK¡N ^�_ S ^ K�QeS3NÉQmK�O _ G[Q ^ KWO�®
ÇdC­K�K ¶ Ù�® Ö _ Q ¸ Ù ^�_ S ^ K�QeS"ÙabeN­ª%K,GUS[N|b.O�EHSJI
�ÒG[N�b�N­O�ETOmO _L^ NFE«bmK�I'³9N|b ¯ b ¯ K,QmK�C­K�ETOeN­S[Ã _T¬ ETC�CÉÃ�QmETSjbeK�I'QeKWO _ G[Q ^ K�O�´
ß ¯ K O ^ CFETOmOeK�O _H¬;¶ Q _d^ K�OmOPKWOaN�S�K�·[ETª ¶ C�K �%EHQmK¡K�· ¶ QmK�OmOPKWI'ETO ¬²_ C�C _ ³9N­S[ÃUÁ

� é]· � S _ Qmª¼EHC;Á�BDCFEHN­ª 8 / ®[ËaK ¯ E Å N _ G[Q�8

çÇdC­K�K ¶ ¿�®[é]SjbeK�Q��[® Ö _ Q ¸ ¿T®Uá:K�b
¿T® Ö _ Q ¸ ¿7L L[®Lµ9K�C�KWETOeK%¿�® Ö _ Q ¸ O LILU®��ÒG[N|b �

� é]· � Ä[G[Q.OobmN�SUÃ3Á+BDC­ETN�ª 8 / ®[ËaK ¯ E Å N _ GUQ 8

çÇdC­K�K ¶ O[®[é]SjbeK�Q,¿T® Ö _ Q ¸ 
ILU®Uá:K�baOL® Ö _ Q ¸ ¿�®��ÒG[N|b �

ß ¯ K,Ï ^ C­E�OeOeK�O _H¬A¶ Q _d^ K�OmOPKWORN�S3K�·[ETª ¶ C�K
Ï�EHQmK:K�· ¶ QmK�OmOPKWIÂE�O ¬²_ C­C _ ³9N­S[ÃUÁ

� é]·[Ï C­ETQeÃ�K"Á+BDC­ETN�ª 8 ¿7LU¿T®[ËaK ¯ E Å N _ G[Q 8
ÇLC�K�K ¶ ¿T®[éxS�bmK�Q �IL[®+¿7L�� 
 Ö _ Q ¸ / ®Uá:K�b / LU® Ö _ Q ¸ �IL[®[µ9K�C�KWETOeK / L ��®��ÒG[N�b

� é]·[Ï OPª¼ETC�C N]Á�BDCFEHN­ª 8!¿�¿T®[ËaK ¯ E Å N _ G[Q�8
¿gLIL�� 
ÈÇdC­K�K ¶ Nç®UéxS�bmK�Q,¿gL[® Ö _ Q ¸ OL®��ÒG[N�b�� �[³ ¯ K�QeKc�
8 ¿IHJH �[´



	É��� �É§D�Êå 	�¦L¥W§�¨�¤° «¢d£�å 	²¥W£
éxE ^.¯ OeN­ª�G[CFE«bmN _ SÂQmG[S ¶ Q _«Å NFILK�O:Á
� b ¯ K¡ª%KWEHS Å ETC�GUK�O _H¬ b ¯ K:QeKWO _ G[Q ^ KÒOPb _L^.¸ ® _H¬ b ¯ K¡QeKWO _ G[Q ^ K�QmK�bmK�SjbeN _ SÂQmEHbeN _ ® _H¬ b ¯ K
^�_ S ^ G[QeQmK�S ^ c ¬ E ^ b _ Q�®

� b ¯ K�b _ bmETCJK�·LK ^ G[beN _ S�beN­ª�KÒETSUI%b ¯ KÒQmEHbeN _
_H¬ bmN�ª�KÒO ¶ K�SjbDÄdc"b ¯ K ¶ Q _L^ K�OmOPKWO$N�S'K�E ^.¯
_T¬ b ¯ K�N­Q�OPbmE«bmK�O�®

� ¬²_ QAKWE ^.¯"¶ Q _L^ K�OmOÉb ¯ Kab _ b.EHCjbeN­ª�K9O ¶ K�Sjb;N�S"b ¯ KRILN » K�QeK�Sjb ¶ Q _L^ KWOeOAOPbmE«bmK�OaÁHÇdC­K�K ¶ N�S[ÃJ®éxS�bmK�QmN�SUÃU®JBDCFEHN­ª%N­S[ÃJ® Ö _ Q ¸ N­S[ÃU®[µ9K�C�KWETOeN�SUÃU®��ÒG[N�bPbeN­S[ÃJ®
� ¬²_ Q�K�E ^.¯ OeN�Ã�S[N � ^ EHSjb�OeN�ª"G[C­EHbeN _ S�I[E«bmKT®Lb ¯ K,SdG[ª�Ä�K�Q _T¬A¶ Q _L^ KWOeOeK�OaN­S�K�E ^.¯ Oob.E«bmKT´

� ��	��P�P� �]��� � � �
¹ ËREHQ ¸ E _ G[NÒÑ 
«À:ËaETQ ¸ E _ G[N�M�´­®x`]Q.ETIUE«bPXZ`;K�cdQmKÂVJ´ Ya´­®��$K�QeN�� ^ EHbeN _ SÐN­S B _ S ^ G[QmQeK�S�b`xQ _ ÃTQ.EHª�ª�N�S[ÃR³9N�b ¯ `;K�beQmN � K�bmO;ÇjbmQeG ^ beG[Q.EHCjß�K ^.¯ S[NFÓjG[K�O�® �Hb ¯ ÔoéxéDé ^�_ S ¬ ´ _ S Î N­Ã ¯ÚÒOeOeG[Q.EHS ^ K,ÇLcdOPbeK�ª¼O9é]S[Ã�K�K�SUK�QmN�S[Ã 
 Î ÚÒÇLé�Í Ñ 
 ��® ¶[¶ ´­¿gO / X.¿ �=�U® � _«Å K�ª�Ä�K�Q¡¿�Ñ�Ñ 
[´
¹ B _H» ª¼EHS�½L¿�ÀUB _H» ª¼EHS[S%é�´­®WéxC ¶[¯ N ^.¸ � ´­® Ç ¯[_ OmEHS[NdÚ
´­®HÇdcLOobmK�ª¼O © KWETILC _L^.¸ O�®HB _ ª%X
¶ G[beN­S[Ã'ÇdG[Q Å K�cdO9�U´ O[® ¶[¶ ´ Ïj½)Xo½ 
[®dVTG[SUK¼¿�Ñj½L¿T´
¹ © N Ù ¸ OobmQmE�Ïd½WÀ © N Ù ¸ OobmQmE%é�´ Ö ´­®JB _j_�¶ K�QmEHbeN­S[Ã%ÇLK�ÓjG[K�SjbmN­ETC+`xQ _L^ K�OmOPKWO�®�N�S�`]Q _ Ã�QmETª"Xª�N­S[Ã � ETS[ÃTGUETÃTKWO�®LYa´ á:K�SdG[cLO�®LKWI>´�®JÚ ^ E�ILK�ª�N ^ `]QmK�OmO¡¿�ÑTÏd½d´
¹ Î ETÄJK�Qeª¼EHSUS�Ï�Ñ«À Î EHÄ�K�Qmª�ETS[S�Ú
´ � ´­®±`]QmK Å K�SjbeN _ S _H¬ ÇdcLOobmK�ª © K�E�ILC _d^.¸ O�®±B _ ª%Xª"G[S[N ^ E«bmN _ SUO _H¬ b ¯ K
Ú�B � ¿`OL´s½d® ¶[¶ ´ �j½��HX)�d½T½L®�Ú�GUÃTGUOPb
¿�Ñ�ÏTÑ[´
¹ Î ETÃTN­ª _ Sjb±Ñ / À Î ETÃTN­ª _ Sjb © ´�®TB ¯ K Å ETC�N­K�QA`;´ �%´�®WY[QmK�cLOmOPN­S[K�bAÚ
´­®)M¡Q.E ¸�_ ³9N­E ¸ Ç+´­® � E«X
^�_ G[QebeKÒÇ>´�® � _ OmOeN�K�QeK�VJ´�®jµ _ GJOeOeK�bDI[K�`]N­SUE���´­®d`;K�Q.OPNFOob.EHSjbaÕÒÄLÙoK ^ baÇdG ¶[¶J_ QPbDN�S¼b ¯ Ká:G[NFILK
ÇdcLOPbeK�ª�ÁLé Å ETC�GJE«beN _ SÂEHSUIÂµ9K�CFE«bmK�I Ö _ Q ¸ ´jÑHb ¯ B _ S ¬ ´ _ S�ÕÒÄLÙoK ^ bPXPÕÒQeN­K�SjbmI`xQ _ ÃTQ.EHª�ª�N�S[Ã ÇdcLOPbeK�ª¼O�® � EHS[Ã�GUEHÃ�K�O¼EHSJIÌÚ ¶[¶ C­N ^ E«bmN _ SUO 
ÜÕ,Õ:`DÇ � Ú ��` _ QebeCFEHSJI
_L^ b
¿WÑTÑ /
¹ Î�_ C|bÒ½d¿�À Î�_ C�bRµ
´�®UB _ ª�ª�K�Sjb.O _ SÂ`xQeK Å K�SjbmN _ S _H¬ ÇdcLOPbeK�ª�O © K�E�ILC _L^.¸ O�®LB _ ª%ª"GLXS[N ^ EHbeN _ SUO _T¬ b ¯ K
Ú�B � ¿ / ´�¿�® ¶U¶ ��Ï«X�� 
U®jVjEHSdGUETQec�¿WÑj½d¿ �
¹ Î�_ C|b8½ O)À Î�_ C�b"µ,´­®AÇ _ ª�K © KWETILC _L^.¸ `xQ _�¶ K�QPbmN�KWO _H¬ B _ ª ¶ G[beK�Q%ÇdcLOobmK�ª¼O�®$B _ ª%X
¶ G[beN­S[Ã8OPGUQ Å K�cLO / ´ �[® ¶[¶ ¿)½HÑ«X.¿�Ñ�Ï[®LÇdK ¶ bmK�ª"ÄJK�Q,¿�Ñj½IO
¹ M,EHNFOPK�Q9Ñj½WÀÉM,ETN­OeK�Q�BÒ´�®[`xQmE�I[E«beXÜ`;K�cdQeK�VJ´ YD´­®[µ9K�C�NFEHÄ[C­K¡µ9K�O _ G[Q ^ K¡Ú�C­C _d^ E«bmN _ SÂ³9N�b ¯ÚÒI[ETÑ��"`xQeK ¬ K�QmK�S ^ K,B _ SjbeQ _ Cç®JBDK�ILQmN ^ µ,´ µ,´UÑd½WX6LTÏU®LB � Ú � ¿�Ñ�Ñj½

�Ð�������*�
� ¦[¤�f�¢j 	�­£¼¦
	 � ¨J )§�¥�� � è¼§²¥ � ¥� «¦[¤A£�¦[äT¥�§2hJ¢ mA «¨ÉäT¢d£W£�¢d£�¨J `eA¢j «§�¤ �
� K�b�b ¯ KÂOeK�b _H¬ beQ.EHSJOeE ^ beN Å K ¶ Q _L^ KWOeOeK�O
ÄJK _ Q.ILK�QmK�I{b _ bmETC�C­c{Äjc�N­S ^ QmK�E�OPN­S[Ã Å EHC­G[KWO _H¬
3 �6470 
2� � �[N ¬ bo³ _�¶ Q _L^ K�OmOPKWO ¯ E Å K¡OeETª%K 3 ��450 
2� ��®[S _ ª¼E«bebeK�Q9b ¯ K�N�Q9QmK�CFE«bmN Å K _ Q.ILK�QW´ÇdG ¶U¶J_ OPK:b ¯ K ^ G[QmQeK�Sjb9ETC�C _L^ EHbeN _ S�Oob.E«beK¡NFO�OmE ¬ KT®LNç´ KT´ 
Èµ�� � ¯[_ C­I[O�´
E��8QmK�ÓjG[KWOob _H¬ � 
� K�baE ^ ETSUILNFI[E«bmK ¶ Q _d^ K�OmO�� 
 ³9N�b ¯ ETS8ETI[I[N|bmN _ SUEHC�QeKWÓjG[K�OPb %.3 3 
&? ��� LU´�Ô ¬ � 
 ³RETOS _ bxbmQmETSUOeE ^ bmN Å KT®Hb ¯ EHS'N�SUOeK�QebxN�bDN­S8b ¯ K�bmQmETSUOeE ^ bmN Å K�OPK�b�´dß ¯ K�ÄUETS ¸ K�Q�Í O]ETC�Ã _ QmN|b ¯ ªNFO ^ EHC­C­K�I¼³ ¯ K�SÂETS'EHC­C _L^ E«beN _ S8OeK�K�ª¼O ¶�_ OmOPN­Ä[C­KÒOeN�S ^ K�470�Y ! ?=b %.3 3 
&?
�DEHSJI8N�bmODQ _ C�KNFORb _¼^.¯ K ^.¸ ³ ¯ K�b ¯ K�Q9b ¯ K,SUK�³ OPbmEHbeK�®UE ¬ bmK�Q�EHC­C _d^ E«bmN _ SÉ®LN­O9OPbeN­C­C�OeE ¬ KT´
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