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½ª¾8¿ÁÀ#ÂÁÃ]¿gÄ�Å!À!Æ ÇÈhÉ`ÈËÊ fhN_C`E}SQN_C`fhA ÉvÉ�ÉvÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ ÌÈhÉÎÍ Ï C`GJqÐKMGJN_Ñ�W=A=X ÉvÉ�ÉvÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ ÒÈhÉ Ó Ô q`CFGÕweGJIPW=A=X ÉvÉ�ÉvÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ Ö
×ÙØxÚjÅ#À!Û#ÂÁÜ=ÆmÃ�À ÝÍeÉ`È acA�N_G�qFq`CFXHGJA�N_G l XhGJA�NPGJA ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ ÞÍeÉ`ÈhÉ`È ß C`XhG�ADKP[L\DSjdàNPGJAbCFA�N_G�qFq`C`XhGJA�NPGJI l XHGJA�N_G�A É�ÉvÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ áÍeÉ`ÈhÉÎÍ l IP[L\=CFN_G�k�N_W=IPGJAxdgâ=I�C`AHNPGJq`qFC`XhG�A�N_G l XHGJA�N_G�A ÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉãÈHÈÍeÉÎÍåä GJCÐKMæDCFG�q`ShIP[L\=CFN_G�k�N_W=IPGJA ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉãÈ�ÌÍeÉÎÍeÉ`È acA�N_G�qFq`C`XhGJA�NBç�GÕKMfHW=IP[JG ä fHW=ADweGÕw Ê Sh[L\=C`A=Giègaéç Ê l8ê É�ÉvÉvÉ�ÉvÉãÈ�ÌÍeÉÎÍeÉÎÍ ë IPfe[�GÕweW=ILSQq¥ç�G�SHKMfHA=C`A=Xuret]KMN_G�Tìè ë ç�r ê ÉvÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉãÈÕÖÍeÉ Ó í ShweGJî É�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉãÈÕáÍeÉ Ì Ï WDKPSQTuTuGJA=dïShKPKMW=ADX É�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ$ÍQÌ
ÇñðxÜDòió;ômÀ#õHÃHö!Ä;÷�¿ÁÃ]Â ×^øÓ=É`Èùß C`XhG�ADK_[L\^SjdàN_G�A É�ÉvÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ$ÍHÒÓ=ÉÎÍÙë IPfhÑ�G�weW=ILSQq`GJI l KMæmGJk�N ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ$ÍhÖÓ=É Ó ú GJk]q`ShIPSQN_C`EhG�I l KMæmGJk�N ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ$Í�ûÓ=É Ì l NMNPI_C`U=WeNPG É�ÉvÉ�ÉvÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ$ÍhÞÓ=É ÌDÉ`È ú GJIBü�G�I_AbGJC`A=G�K Ï CFG�q`K ÉvÉvÉ�ÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ$ÍháÓ=É ÌDÉÎÍ ý CÐ[L\�N_C`XhkhG�CþN É�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ�ÓHÿÓ=É ÌDÉ Ó � WeN_Ñ�GJA ÉvÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ�ÓHÿÓ=É ÌDÉ Ì ú I_C`A=XHqFCÐ[L\=khG�CþN ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ�ÓDÈÓ=É ÌDÉÎÒ l N_N_CFN_âDweG è���fhTuTuCþNPTuGJA�N�r�NLSjN_W^K ê É�ÉvÉ�ÉvÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ�ÓDÈÓ=É ÌDÉ Ö ú t]ADSQTuCÐK_[L\=G�I Ï WDKMNPSQA^w ÉvÉ�ÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ�Ó�ÍÓ=ÉÎÒ RBC`GJILSQIL[L\=C`GJAxÑ���CÐK_[L\=G�A Ï CFG�qFG�A ÉvÉvÉ�ÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ�ÓHÓÓ=É Ö acA�N_G�IPShkHNPCFfHA=GJAbÑ���CÐKP[L\=GJA Ï C`GJq`GJA ÉvÉ�ÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ�Ó�ÒÓ=É Ö=É`È � GJXHSQN_C`EhG�acA�N_GJILSQk�NPCFfHA=GJA�èïü8fhA��^CFk�N_G ê É�ÉvÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ�ÓHÖÓ=É Ö=ÉÎÍ ë fHK_CFN_C`EhG�acA�N_GJILSQk�NPCFfHA=GJA ÉvÉ�ÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ�ÓHáÓ=É û Ï WDKPSQTuTuGJA=dïShKPKMW=ADX É�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉÌ�ÿ
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8÷¯¿ïÃ]ÂïÃ]À �.×ÌDÉ`È ü�IPCþNPGJIPCFG�A;dgâ=I�G�CFADG
@BA�N_G�IPK_WD[L\]W=A=X É�ÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉÌ�ÓÌDÉÎÍ Ô fHShq ú G�qFC`UmGJILSjN_C`fhAbC`A í Shw=G�îiY ß SHKMt ú GJq`C`U^G�IPSQN_C`fhA É�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉÌ�ÓÌDÉÎÍeÉ`È r]æmGJÑ�C�^ÑJC`GJIPW=A=X ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉÌHÌÌDÉÎÍeÉÎÍ ç�GÕSQq`C`K_C`GJIPW=A=X É�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉÌ]ÒÌDÉÎÍeÉ Ó ä GJWDIMNPGJC`qFW=ADXuw=GJI�� ß ShK_t ú GJq`CFUmGJILSjNPCFfHA��sr�NPIPSQN_G�XhC`G ÉvÉ�ÉvÉvÉ�ÉvÉÌ]ÒÌDÉ Ó r]W=TuTiSQIPt acAedgfHI_TiSQN_C`fhA É�ÉvÉ�ÉvÉvÉ�ÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉÌeûÌDÉ Ó=É`È acA�N_G�IMdgG�I_G�A=ÑJG�A Y acA�N_G�IPSH[�NPCFfHAbr]W=TuTiSQIPt ÉvÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉÌeûÌDÉ Ó=ÉÎÍ ç�GÕK_K_fhWDIP[JGJA=kHfhA��DC`k�N_GBY çBG�K_fhW=IL[�G
r]W=TuTiSQIPt ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ$ÒHÍÌDÉ Ó=É Ó ë fHK_CFN_C`EhG�acA�N_GJILSQk�NPCFfHA=GJA Y ß�� GÕ[�N�r]WDT TiShI_t É�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ$ÒháÌDÉ Ó=É Ì ä G��4GJI_N_WDA=X w=GJI�opGJI_dïSQ\DI_G�A ÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ�Ö]ûÌDÉ Ì ç�G�XhGJq`UDSHKMC`GJI_N_G Ê G�[L\^SQA=CÐKMTuG�A ÉvÉvÉ�ÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ ûQÿÌDÉ ÌDÉ`È Ó l ë��ñÉ�ÉvÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ ûQÿÌDÉ ÌDÉÎÍ ü8fhADKMN_IPW=k�N_C`fhA^KMIPGJXHGJq`Audgâ=I Ï C`GJq`G ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ ûQÓÌDÉÎÒ acA�N_G�ADKMCFNPOQN É�ÉvÉ�ÉvÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ ûQÞÌDÉÎÒeÉ`È l q`ShI_TiK ÉvÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ ûQÞÌDÉ Ö � W=N_ÑJG�A É�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ�ÞHÖÌDÉ Ö=É`È í l Ê ÉvÉ�ÉvÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ�ÞHÖÌDÉ ûñë IPCFfHI_CFNPOQN ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ�ÞHÞÌDÉ û]É`È acA�N_G�IPç�SQæ ÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ�ÞHÞÌDÉ û]ÉÎÍ R l ë+ÉvÉ�ÉvÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ�á�ÍÌDÉ Þ Ï WDKPSQTuTuGJA=dïShKPKMW=ADX É�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ�áhÌ
ø�¾8¿ÁÀ ðxÃ]Âï¿��¯Ã�ÚjÜeÄ�¿Áô^À!ò��mÃ�Ú�
6Ü��#ÚjÃ]À�
��#Ú���Ü=Û!Ã! "$#ÒeÉ`È ü8fhA=Ñ�GJæeNPCFfHA ÉvÉ�ÉvÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ�áHÖÒeÉ`ÈhÉ`È ç�GÕK_K_fhWDIP[JGJA=C`AedgfhIPTiSjNPCFfHA ÉvÉ�ÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ�á]ûÒeÉ`ÈhÉÎÍ l XhGJA�N ú G%�DA=CFN_C`fhA&Z!C`qFG ÉvÉvÉ�ÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ�á]ûÒeÉ`ÈhÉ Ó r�NLSjNPWDK É�ÉvÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ�áHÞÒeÉ`ÈhÉ Ì ú GJq`CFUmGJILSjNPCFfHADKPK_[L\=ADCþN_NPKMN_GJq`q`GJA ÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ È�ÿDÈÒeÉÎÍ acTuæ=q`GJTuGJA�NPSQN_C`fhA ÉvÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ È�ÿhÌÒeÉÎÍeÉ`È ç�GÕK_K_fhWDIP[JGJA=C`AedgfhIPTiSjNPCFfHA ÉvÉ�ÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ È�ÿhÌÒeÉÎÍeÉÎÍ r�NLSjNPWDK É�ÉvÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ È�ÿ�ÒÒeÉÎÍeÉ Ó l XhGJA�N ú G%�DA=CFN_C`fhA&Z!C`qFG ÉvÉvÉ�ÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ È�ÿ�ÒÒeÉÎÍeÉ Ì r�NPI_WDkHNPW=IBweG�I Ê G�NLS'& l k�N_C`fhA=G�A É�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ È�ÿHÖÒeÉ Ó ä G��4GJI_N_W=ADX É�ÉvÉ�ÉvÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ È�ÿHáÒeÉ Ó=É`È opG�I_XHqFG�C`[L\xT CFN(�*)+& í l �4ü+� É�ÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ È�ÿHáÒeÉ Ó=ÉÎÍ opG�I_XHqFG�C`[L\xT CFN8weG�I ß ShK_t ú GJq`CFUmGJILSjNPCFfHA r]N_ILSjN_G�XhC`G ÉvÉ�ÉvÉvÉ�ÉvÉ ÈhÈÕÿ
#-,�Ü=õH¿gÄ Å!À#Û�.xÅ#ò/��Âï¿�021 ½m½e×Ö=É`È l W^KMU=q`CÐ[Lk ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ�ÉvÉ�ÉvÉvÉ�ÉvÉ ÈhÈÕÓ
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ú CFG Ï GJCFN_G�AGF}CFA weGJADGJAH��fHTuæ=WeN_G�IPK_teKéNPGJTuG¯\^SQW=æeNLK_OH[L\=q`C`[L\
CÐK_fhq`CFG�IMN!EhfhA
ShADweG�I_G�A r]teKMN_G%&TuGJAvUmGJA]WeNPÑ�NI��W=ILweG�F�XhG�\�JhIPGJAvweG�I�opGJIPXHShA=XhG�A=\=GJCFN�SQA É RBG�WeN_Ñ�WeNPShXhGpW=ADw�C`T � SQW=dgG�weGJIq`G�N_ÑJN_G�A í SQ\=IPGKF}CÐKéN�GJC`A=G4ÑJW=A=G�\=TuGJADw=G4opG�I_ADG�N_Ñ�W=A=X�weC`G�K_GJI!EhfhIPTiSQqÐK�CÐK_fhq`CFG�IMNPGJAVr]teKMN_G�T GGJC`A=XHG�N_IPG�NPGJA É=ú Shw=W=IP[L\L��SQI�ÑJW UmGJfHUDSh[L\�N_G�AGFDw=SHK_K�G�CFADGvEhGJILKMNPOQIPk�N_GNM8I_C`GJA�NPCFG�I_W=ADX ShWedweG�A²opGJI_N_G�CFq`W=A=X�K_SHKMk]æmGJk�NVweC`G�K_GJIir]teKMN_GJTuG KéNLSjN_N_XhGJdgW=ADweG�A²\DSQN É�ú C`G�KVdgâ=\DIMNPGbKP[L\=q`WDKO&K_GJADweq`CÐ[L\¨Ñ É ä8É ÑJW²w=GJÑJG�A�N_ILSQq`C`K_CFG�IMNPGJAGF�XhIPfKPhG�AGF¥f � GJADGJA W=A^w¨\=G�NPGJIPfhXHGJA=G�A¨ret]KMN_G�TuGJA Éß C`A U^G�k}ShA=A�N_GÕK ä GJCÐKMæ=C`GJq.dgâDIBKMfHq`[L\bGJC`A�r]teKéNPGJT¶KMN_G�qFqFNBw=ShK�acA�NPGJIPA=G�N�w=ShI Éú WDIP[L\ weCFGÕKMG ß A�NO��C`[Lk]q`W=A=XHGJA²KMN_G�CFXHGJI_N_GxK_CÐ[L\²weGJI Ô ILShw weG�I ü8fhTuæ=q`G�îeCFNPOQN É�ú C`G�KUmG�N_ILSjd;wDShK�Ñ�W=XhIPW=ADw=GJq`CFG�XhGJA^weG²r]teKéNPGJT W=ADw�CFT XHqFG�C`[L\=G�A l N_G�T Ñ�W=X weC`G ShWed;weC`G%&K_GJT r]teKéNPGJT SQW=dïKMGJN_ÑJG�ADweG�A l AQ��G�ADweW=ADXhGJA É8ß KR��W=ILweG ShI_XHW=TuGJA�N_C`GJI_NTS ý G�C Íhÿhÿhÿ'U Fw=SHK_KvG�CFADGJIsK_fhqÐ[L\=GJA�XHG�KMN_GJC`XhG�IMNPGJA�ü�fHTuæ=qFGJîeCþNLOjN
A=CÐ[L\�N
T G�\=IVw=W=IP[L\�G�CFA=G�A¨ÑJG�AHNPIPShqFG�AÊ feweG�qFq`CFG�I_WDA=XHKV&4WDADw ë I_fHXhILSQTuTuCFG�IPShADKPSjN_ÑsU^G�XhGJXHA=G�NW�4GJILweGJA�khfHA=A�N_GKF¥w=SHK_K�G�CFA�KMfHq&[L\=G�I l ADKPSjNPÑ
KMfHXHSQI�kHfhA�N_ILSQC`A�N_W=CFN_C`EiN_G�CFqX�4GJCÐKMGvSQW^[L\bWDA=THJhXhq`CÐ[L\bK_GJC É o�C`GJq`TuGJ\=IBdïS}EhfhIPCY&K_CFG�IMNPG�TiSQA
G�CFA=G4opGJI_N_G�CFq`W=A=X�weG�K � J�KMWDA=XHKPSQADKPSjNPÑ�SQWed=E]C`GJq`G¯k]q`GJC`A=G�K_æ^G�ÑJC`GJq`qFG ß C`A=\=GJCFN_G�A Éú CFGÕKMG�KMæmGJÑ�CFG�qFq`GJA ß C`A=\=GJCFN_G�AGF=SQW^[L\ l XHGJA�N_G�A;XhG�ADSQADAHN2F�K_fhq`qFN_GJAbweGJI�ü8fhTuæ=q`G�îeCþNLOjN4GJA�NV&XhG�XhG�A!��C`IPkhGJA;W=ADw weGJT¶opGJI_N_G�CFq`W=A=X�K_SHKMæmGJk�N�GJA�NPK_æ=IPG�[L\=G�A Éú G�I ä G�XhIPC � l XhG�A�N[Zu\^SjN K_GJC`A=G�A @BILKMæ=IPW=A=X�CFA²w=GJI k�âDADKéNPqFCÐ[L\=G�A acA�N_GJq`q`CFXHGJA=Ñ É�ß IUmG�KP[L\=I_G�CFU=NBGJC`A�SQWeNPfhA=fHT GÕKBr]teKéNPGJT\��G�q`[L\DG�KBweWDIP[L\�r]G�ADKMfHI_G�A W=ADw ß]� GJk�N_fHI_G�A&KMG�CFA=G@BT^��G�qþNN��SQ\DI_A=G�\=TuGJA�U=Ñ/� É U^G�GJC`A��DWDKPK_GJA¨kjSQA=A É R�OhW��DX_��C`IPw�GJC`A=G�T l XHGJA�N_G�A w=ShKl NMNPI_C`U=WeN8CFA�N_G�qFq`C`XhGJA�N�Ñ�W=XhGÕKMæDI_fe[L\=G�A É=ú C`G�K8KMfHqFq�EhGJILweG�WeN_q`C`[L\DGJAGFDwDShKPK�GJC`A l XHGJA�NBA=CÐ[L\HNSQW=d4C`I_XHGJADw=GJC`A=G l I_N�WDADw ý G�C`K_Gu\DSQA^weGJqFN/F�K_fhA^weGJIPA)C`A�GJC`A=GJTìâ=UmGJIPXhGJfHIPw=A=G�NPGJA¨r]CFADAILSjN_C`fhA^SQq ÉJú SHK�XHI`J�PQNPG ë fhN_GJA�NPC`ShqHG�AHNO��CÐ[LkhG�qFA l XhGJA�NPGJA
C`A
GJC`A=G�T opG�I_UDW=ADw É r]fhqÐ[L\vGJC`A=G�AopGJIPU=W=A^w�UmGJÑJG�C`[L\DA=G�N�TiSQA)ShqFq`XhG�TuGJC`A)SQqÐK8GJC`A Ê W=qFN_CÐSQXHGJA�N_G�ADK_t]KMN_G�T É.Ê W=qþNPC`ShXhG�AHNPGJA�&K_t]KMN_G�TuG���G�IPweG�A�Shq`KsweCFG;r=[L\=qFâ^K_K_GJqFN_GÕ[L\=A=fhq`fhXHCFGuweG�I Ï W=k]W=AedàNVXhG�K_GJ\DGJAGF�weC`GKF#OQ\=A=q`CÐ[L\��C`G�w=CFG^M8U�aéG�k�N_fhIPC`GJA�N_C`GJIPW=A=X$F]w=CFG
r]fhdàNO�4ShI_GJN_G�[L\DA=CFkiXHI_WDADweq`GJXhG�ADwxEhGJILOQA^weGJIPAxK_fhq`q Él XHGJA�N_G�A=fhIPCFG�A�N_C`GJIPW=A=X�EhG�IMNPI_CFNMN¥GJC`AvA=G�WDSQI_N_C`XhGÕK ë I_fHXhILSQTuTuCFG�I_æ^SQILShweC`XhTiS�F`��G�q`[L\DGJTweC`GsdgfHqFXHGJADw=G l ADADSQ\=TuG ÑJW=XHI_WDADweGJq`C`GJXQN É^ß CFA=G l UDKéNPIPShk�N_C`fhA�G�CFA=GÕKvr]fQdàNO��SQIPGJG�AHNO��CÐ[Lk!&q`W=A=XHK_æ=IPfhÑ�G�KPK
U=â=IPXQNiw=SHKVTuG�C`KMN_G ë fQN_G�A�N_CÐSQq�F��4GJADA weG�IuK_GJTiShAHNPC`KP[L\=G l UDKMNPShADw Ñ/��C&KP[L\=GJAvweG�A�C`A�N_W=CFN_C`E�EhGJIb�4GJADweGJN_G�A�ü8fhA^KéNPI_W=k�NPGJA�GJC`A=GJI l ADSQq`teKMG�w=G�K ë IPfhUDqFG�TuK�W=ADwvweG�A
cVd$egf�hjilk�monYp�q�r�sgegt�q�h�uvhOq'wxf2y�sgk�f�z(y�hOmI{Gq�hO|+wxmIilz[hOf�}legmo}Gegf�~]wx��e }ohVsQ�2�g�]f'wxt�q��Ok�sghOmohVf

Ó



C`AVG�CFA=G�IpKMfhdàNO�4ShI_GJN_G�[L\DA=C`KP[L\=G�A Ê feweGJq`qFC`GJIPW=A=X�w=ShI_XHG�KMN_GJq`qFN_GJAIF�TuC`A=CFTuC`GJI_N]��CFILw�S í G�A áhá'U¢Éú CFG l UDKMN_ILSQk�N_C`fhA&weC`GsC`A�weGJI l XHGJA�N_G�A=fhIPCFG�A�N_C`GJIPW=A=XuEhG�I`�4GJADw=G�N+��C`IPw OQW^K_K_GJI_N�KMCÐ[L\&C`AweG�I�opGJIb��G�ADweW=A=XuEHfhAbT G�A�NPSQq`CÐKéNPC`KP[L\=GJA � fhNPSQN_C`fhA=G�A<��C`G�� ä G�qFC`G�d���FQ� ú GÕKMC`IPGb��W=A^w<�6acA�&N_G�A�N_C`fhA��Vk]W=IPÑ ä�ú a
èÁKMC`GJ\=G üvSQæ=CFN_G�q Í=ÉFÈHÉ Í ê ÉDú GJI Ô IPW=ADw dgâ=I�weC`GsopG�I`�4GJADw=W=A=X;weC`G�K_GJIl U^KéNPIPShkHNPCFfHA&C`KMNvweCFG Ê JHXhq`C`[L\=kHGJCFN8w=ShT CFNvw=ShK�opGJIP\DSQqFN_G�A�EhfHA&khfHT æDqFGJî]G�A)r]teKMN_GJTuG�AC`AbG�CFADGJI�GJC`AedïSH[L\=GJIPGJA l I_NBW=ADw ý G�C`K_GvÑJWbUmG�KP[L\=I_G�CFUmGJA Éú SHK ä�ú a�& Ê feweG�qFq�S ä IPS Þ�û�U KéNPGJq`qþNBG�CFA&E]C`GJqFdïSh[L\bU^G�A�W=N_Ñ�NPG�K Ê feweGJq`q¥dgâ=IBC`A�N_G�qFq`CFXHGJA�N_Gl XHGJA�N_G�A�C`A)wet]ADShT CÐKP[L\=GJA�@�TuXhGJUDW=A=XhG�A�w=ShI8W=A^w���W=ILweGsC`A�ÑÕSQ\=q`IPGJCÐ[L\=GJA l XhG�AHNPGJA�&K_t]KMN_G�Tìè ë ç�rvF í l �4üHF í l Ê F í ShweGJî ê CFTuæ=q`GJTuGJA�NPCFG�IMN ÉDß K�C`KMNBN_\DGJfhIPG�NPC`KP[L\&weW=IL[L\&weCFGr�NLSQADw=ShIPw=qFCFN_G�IPSQN_W=I^S ç Ô�á=È FG� �#áhÓ2U dgW=ADw=CFG�IMN�W=ADw�k}ShA=A)K_fhTuCFN�Shq`K�N_\DGJfhIPG�NPC`KP[L\�SQUDXhG%&K_C`[L\=G�IMN�XHGJqFN_GJA É
�N�/� ���W�l�[���W�l�%���
re[L\=fHA¼EhG�I_XHqFG�C`[L\DK`�4GJCÐKMG)dgI_âD\���W=ILweG C`A r�NPShADw=ShIPw��4GJIPkhG�A(Ñ�W=I���\=GJfHI_C`G weGJI ä�ú a�&l XHGJA�N_G�A�S ç Ô�áDÈ F�� ��áHÓ�U FpweC`G l AedgfHIPweG�I_WDA=X�weG�Iuü8fhA^KMCÐKéNPGJA=ÑxSQA²w=SHKVü8fhADÑJGJæ=N Ï C`GJqXhGÕKéNPGJq`qþN É!Ï C`GJq`GiGJC`A=G�K l XhG�A�N_GJA¨K_fhq`qþNPGJA¨weG�T A^Sh[L\GF¥kHGJC`A=G KMCÐ[L\�XhG�XhGJA^KMG�CþNPCFX&SQW^K_KP[L\=q`CFG�&PhG�ADweG�A Ï W^KéNLOQADweG�UmG�KP[L\=IPGJC`U^G�AGF���G�A=A GJC`A l XhG�A�N�w=CFGÕKMG�UmG�SQIPUmGJCFN_GJA&K_fhq`q Éí GÕwefe[L\���SQIvw=SHK�F���ShK�TiSQA�SQqÐK Ï CFG�qpU^G�ÑJG�C`[L\=ADG�N_G�F¥CFA�weG�A)C`Tuæ=qFG�TuGJA�N_C`GJI_N_G�A�r]t!&KMN_GJTuG�A(A]W=I IPWDweC`T G�A�NPOQI&Shq`K ß IPGJC`XhA=CÐK�ègG�EhGJA�N ê EHfhIP\DSQA^weGJA É�ú ShK \DSQNMN_G�Ñ�W weC`G�K_GJIÏ G�CþNiEhfHIiSQq`qFG�T weGJA RBC`A�N_G�I_XHI_W=A^w�F�w=ShKPKuw=ShK ret]KMN_G�T UmGJIPG�[L\=G�A�U^SQIuU=q`GJC`U^G�A K_fhq`qþNPG Ér]f U^fhN4G�CFA Ï C`GJq.CFA weC`G�K_GJT�r]C`A=AGF=w=W=IP[L\xKMG�CFA=G�A����DâD[L\�N_C`XhG�A��N��\DShIPShkHNPGJI2FHkHGJC`A=G Ê JhX�&q`C`[L\=kHGJCFN_G�A&GJC`A=GJA l ADK_SQN_Ñsdgâ=I�G�CFA=G ú G�qFC`UmGJILSjN_C`fhA&Ñ�W&EhG�IMdgGÕKéNPCFXHGJA Émú C`G�K_GJI8opGJIPqFWDKMN8ShWedweG�IBkhfHA=ÑJG�æeN_C`fhA=G�qFq`GJA ß UmGJA=G�F���W=ILweGvUmGJIPGJCFNPK�ÑJW Ï GJCFN_G�A�weGJI�opGJIbJ � GJA�N_q`C`[L\]W=ADXhGJAbEhfHAS ç Ô�áDÈ[U weCÐKMk]WeNPCFG�IMN É r]f�U^GÕK_[L\DI_G�CFUeN�ü�C`IPK_\GF��4GJA=AuSQWD[L\ A=fe[L\ qFf�KMXHGJqXJHKMN#EhfHAsG�CFA=G�I ä�ú a�&l IL[L\=CFN_G�kHNPW=IÕn

� ý CþNP\=fhWeN�IPGJæ=IPG�K_GJA�NLSjN_C`fhAIF�weGÕKMC`IPG�K�q`SH[LkuN_\=G�Tuf]w=W=q`ShI_CFNétuN_f UmG�IPG�SHKMfHA=G�wShU^fHWeN/FhfhIpGJEHGJA��DGJî]C`U=q`tVSHK_K_GJTVU=qFGÕw É a6dmN_\=G�IPGJæ=IPG�K_GJA�NLSjN_C`fhA^K!ShI_G�A=fhN¯[�fHA�&[JGJæeNPWDSQq^N_\DGJtH��CFq`qDADfQN4ShU^fHWeN�G�ADweW=IPC`A=XsKMNPSjNPG�K¯fQd.N_\=G���fHI_qÐw N_\^SjN4[�SQAiUmGG�A�N_GJI_NPShCFADG�wbSQADwbIPG�ShK_fhADG�w fjEHGJI É ��S ü�C`I áDÈxU
o�C`GJq`G í Sh\=IPGVTVWDK_KMN_G�A�A=fe[L\)EHGJIPXhGJ\DGJAGF.UmGJEhfHIvweCFGÕKMG���\=G�TiSjN_C`k���C`G�weG�I
SQWedgXHGJXHI_C � G�A��W=ILweG É r]f���W=ILweG G�IPKMNsC`T í Sh\=I ÍQÿHÿHÍ C`A�S ý�ë R�� ÍQÿHÿHÍ'U W=A�N_G�IPK_WD[L\�N/Fl��G�q`[L\DG;Z=fHI_TweC`Giç�GJæ=ILOhK_GJA�NLSjN_C`fhA)GJC`A=G�K Ï CFG�q`K�dgâDIN��G�q`[L\DGVXHGJA=G�I_G�qFq`GJA l UDK_CÐ[L\HNPGJA�SQA=ADGJ\=TuGJA¨K_fhq`q&N_G É�ú ShU^G�C+��W=ILweGJA weG�k�qÐSQILSjNPCFEHGxWDADw æ=I_fHÑJGÕweW=ILSQq`G l A^K_OQN_ÑJG UmG�KP[L\=IPCFG�U^G�A É Z!â=I weG�AweG�k�qÐSQILSjNPCFEHGJA l ADKPSjNPÑ���WDIPweG�dgGÕKéNPXhG�KMN_G�qFqFN�n

�éRBf'�4GJEHGJI2FeU]txfHT CFNMNPCFADXiN_\=G weG�[Jq`ShIPSQN_C`EhGvShK_æmG�[�N8fQdpXhf�SQqÐK4N_\=G SQU=C`qFCFNétxN_fIPG�SHKMfHAxShU^fHWeNBXhf�SQqÐK�CÐK�q`fHKMN���S ý�ë R�� ÍQÿhÿ�Í2U
ú CFGÕK�KéNPGJq`qþNPG�GJC`A=GJAiG�CFA^weGJWeNPCFXHGJAiRBC`AQ��G�C`KpwDSQI2F���G�q`[L\DG�ZDfhIPT�Ñ�W=k]â=AedàN_C`XhG Ï CFG�qFkHfhA=Ñ�GJæeNPG\DShU^G�A;KMfHqFqFN_G�A É acA�S ä4ë¯Ê���ÿQÌKU ��WDIPweG�weC`G�K4SQWedgXHGJXhIPC � G�AiW=ADwiG�CFAbKMfHq`[L\=GÕKpEhG�IMdgG�CFADGJI_N_G�KÏ C`GJq`khfHA=ÑJG�æeN�kHfhADKMN_IPW=C`GJI_N É�ß K4C`KMN ä GÕKéNLSQADw]NPGJC`q¥weG�K í ShweGJîLS ä4ë�ÍQÿHÿHÒ2U r]teKMN_G�T�FQ�4GJqÐ[L\=G�Kdgâ=IBweC`GvacTuæ=q`GJTuGJA�NPSQN_C`fhA&weC`G�K_GJI ú CFæ=q`fhTiShI_UmGJCFNBEhG�I`�4GJADw=G�N(��CFILw ÉacA�weGJA�EHfhIP\=GJIPXhG�\=GJADw=GJA l WDKédgâD\=I_WDA=XhG�A CÐKMNxweGJW=N_q`C`[L\ XhG/��fHIPw=GJAGFpw=SHK_KudgâDI;w=ShKß A�NPKMN_G�\=GJAiG�CFADGJI Ê fhN_C`EjSjN_C`fhAuUmGJÑ�â=Xhq`C`[L\ w=GJI ú GJq`CFUmGJILSjNPCFfHAuâ=U^G�I Ï C`GJq`GJAIFhw=ShK Ï CFG�qFkHfhA�&ÑJG�æeN/F.TuCFN�G�CFA=G�I�G�îeæ=q`CFÑ�CþNPGJA�WDADw�weG�k]q`ShIPSQN_C`EhGJA�çBGJæ=ILOhK_GJA�NPSQN_C`fhAGF^GJC`A=G W=ADSQU.weC`A=XhU^SQIPG

Ì



opfhILSQW^K_K_G�NPÑJW=A=X�w=ShIPKMN_G�qFqFN É�ú CFG�ZDIPShXhG&weC`G�KMCÐ[L\RaéG�N_ÑJNxSQA^K_[L\=q`C`G�PQN2FpC`KMN;weC`G&ADSh[L\ weG�A@BILKPSh[L\=G�A dgâ=I�wDShK ä G�weâDIMdgA=CÐK�â=UmGJI Ï CFG�qFG�ÑJW ú GJq`CFUmGJIPC`GJIPGJA Éú C`G @BILKPSh[L\=G�A(weC`G�GJC`A=G ú G�qFC`U^G�IPSQN_C`fhA A=fQNO�4GJA^weCFX TiSh[L\=G�AGF(��W=ILweGJA GJUmGJA=dïSQq`q`KKP[L\=fhAudgIPâ=\=Ñ�GJCFN_C`XQN¯G�I_kjSQADAHN2FhkHfhA=A�N_G�AWaéG�wefe[L\;ShWedgXhIPW=ADwuTiShA=XhG�qFADw=GJT l WDKPweIPWD[LkeKMEHGJI`&THJhXHGJA;weGÕK�ü8fhADÑJGJæ=N_G�K Ï C`GJq.A=CÐ[L\HN���CFG�C`AxweC`G�K_GJI ú C`æ=q`fhTiSQIPU^G�CþN�SQADXhG�KMN_IPGJU=N�IPG�SQq`CÐKMC`GJI_N�4GJILweGJA É ref UmG�dïShADw Ê¨É=ë fhq`qÐSh[Lk È�áHáHÍ n
� l XHGJA�NPK�CFAiIPG�ShqoFhw=t�A^SQTuC`[�G�A]E�C`IPfhA=TuGJA�NLK�A=GJGÕw N_fvUmGBI_GÕ[�G�æeN_C`EhG�NPfvTuShA]tæmfQNPGJA�N_CÐSQq¥XHfHShq`K/F]XhfHShq`K�NP\DSjNBwefuA=fhN4Nét]æ=CÐ[JShqFq`t;ShI_CÐKMG�C`AbS A=GÕSjN_q`t;K_G/��W=G�A�&NPC`Shq�dïShK_\=C`fhA É ��\DGJt²ADGJG�w NPf weG�[JC`weGL��\DSQNiN_f¨IPG�K_æ^fHADw²N_f�F�SQADw���\=GJA ÉacA�NPGJq`qFC`XhG�AHN�U^G�\DS}E]CFfHW=I�weG�æ^G�ADw=K�A=fhN�aéWDKMN�fHA&U^G�CFA=XbSQU=q`G
NPf;weGÕ[�CÐweGs\=f'�NPf;Sh[L\DCFG�EhG�fhA=G�  K�Xhf�SQqÐK�FeU=W=N8SQqÐKMfifHA&U^G�CFADX SQU=q`GvN_fxweG�[JC`weG¡��\DC`[L\&XHfHSQqÐKNPf�æ=WDIPK_W=G C`A¨N_\DG��DILKéN æ=q`SH[�G�F#SQA^w���\=GJA¨NPf�SQU^SQADwefHA¨fhIsK_WDK_æ^G�ADw�NP\=GæDW=IPK_W=CFNBfQd�SQA G�îeCÐKéNPCFA=XuXHfHSQq É ¢ S ë fHq á�Í/U

ü�C`IPK_\Vq`GJCFN_GJN_G�ShWDKpweG�I¯Z=GÕKéNLKéNPGJq`qFW=ADX�Fhw=SHK_K�khfhTuæ=q`G�îeGBr]teKMN_GJTuG�GJî]CÐKMN_C`GJIPGJA kKJhADA=GJAGFHweCFGGJC`A=G�o�C`GJq`Ñ�Sh\=q�ShA Ï C`GJq`GJA UmG�K_CþNPÑJG�AGFedgfhq`XhG�ADweGÕK4ShU�n
� ý \DSjN8N_\=CÐK�TuGÕSQADK�C`K�N_\DSQN���\=G�A�weGÕKMC`I_GVKMteKMN_GJTiK�XhG�N�q`ShI_XHG�N_\=G�I_GsTsWDKMNUmGVK_fhTuG�Nét]æmGsfQd�weGÕKMC`IPGvTuShADSQXHGJTuGJA�N2F^K_WD[L\&ShK�w=GJq`CFUmGJILSjNPCFfHAGF��4GJC`Xh\=C`A=X[JfhTuæmG�N_C`A=XiUmGJA=G��=NPK�SQADwb[�f�KéNLK�F=ShADw KMf fhA É ��S ü�C`I áDÈ[U

ú ShK�UmG�weG�WeN_GJN�Shq`K_f�F=w=SHK_K�SQU&GJC`A=G�IBXhG/��C`KPKMG�A l A=ÑÕSQ\=q�ShA&æDSQILSQq`q`GJq¥ÑJW&UmG�ShI_UmGJCFN_G�ADweG�AÏ C`GJq`GJA GJC`A=G ú GJq`CFUmGJILSjNPCFfHA A=fhNO��G�ADweC`XR��C`ILw É¯ú ShKuq`CFG�XQNiÑJW=T ß C`A=GJA�SQA�weG�A Ï CFG�qFG�AK_GJq`UDKéN É ref U^GÕK_[L\DI_G�CFUeN ý CFq`GJA^KMk]t CFA£S ý C`q ÞHÓ�U GJC`A=G�o8CFG�qFÑÕSQ\=q�SQA�acA�N_G�IPShk�N_C`fhA=G�A weCFGÑ���CÐKP[L\=GJA Ï CFG�qFG�AbShWedàN_IPG�NPGJAbkKJHA=A=GJA É=Ï WxG�I`��OQ\=ADGJA¤��OQIPGJAx\=C`GJI�A=GJUmGJA æmfHK_CþNPCFEHGJAxEhfhISQq`q`GJT(w=CFG�ADGJXHSQN_C`EhG�A�acA�NPGJILSQk�N_C`fhA=G�A É�ß K�k}ShA=A
SQUmGJI#SQWD[L\�Ñ���CÐKP[L\=GJA ë qÐOQA=G�AvEhfHA Ï CFG�qFG�AÑJWiADC`[L\�N¯XHG���â=ADKP[L\�N_G�AiacAHNPGJILSQk�N_C`fhADGJAukhfHT TuG�A weCFG8KMCÐ[L\iCFA^weCFIPGJk�N�SQWD[L\iSQW=d�weCFG Ï CFG�qFGSQW^KV��C`I_kHGJA ÉÏ WDKPSQTuTuGJA=XHG�dïSHK_KMN!kjShA=AuXhG�KPSQXhN��4GJILweG�AGFQw=ShKPK�GJC`A=G ú GJq`CFUmGJILSjNPCFfHA ShWed Ï CFG�qFG�AVA=fhNV&�4GJADweC`X(��C`IPw�F���G�A=AvGJC`A l XHGJA�N�TuGJ\=IPGJIPG Ï C`GJq`G�æDSQILSQq`q`GJqjUmG�SQIPUmGJCFN_GJAvTVWDKPK ÉJú GJADAsweW=IL[L\weC`G
XhGÕKéNPGJC`XhG�IMNPG l A=ÑÕSQ\=q!SQA Ï C`GJq`GJAGF^GJIP\�Jh\�N�K_C`[L\�ShWD[L\�weC`G ý SQ\=ILK_[L\DGJC`A=qFCÐ[L\=kHGJCFN/FDw=SHK_KweC`G�K_G Ï C`GJq`G�A=GJX�SjN_C`EhG�C`A�N_GJILSQXHCFG�I_G�A Éjú SsweCFG l XhG�AHNPGJAGFHweCFG�CFAiweC`G�K_GJI ú C`æ=qFfHTiSQIPU^G�CþN�UmG%&N_ILSh[L\�NPG�N¡��G�IPw=GJA�IPSQN_C`fhADShqX¥ KMC`ADw�F#KMfHqFqFN_G�A�K_CFG w=CFGÕKMGuacA�N_G�IPShkHNPCFfHA=GJA�UmGJIPâD[LkeKMCÐ[L\�N_C`XhGJA Ér]C`G�K_fhq`qFN_GJA Ï C`GJq`G�K_fVShWDKV��OQ\DqFG�AGF�wDShKPK¯THJhXHqFCÐ[L\DKMN�ShqFq`G�G�IMdgfHqFXHI_G�C`[L\;U^GÕSQIPU^G�CþNPG�N¦��G�IPweG�AkKJHA=A=G�A É
�N�x§ ¨��%©(ª%«l©��l¬®���¯
Ï C`GJq¯w=CFGÕKMG�I ú C`æ=q`fhTiSQIPUmGJCFNVKMfHqFq¯G�K
K_GJC`AGF�G�CFA ú GJq`C`U^G�IPSQN_C`fhADK_EhG�IMdïSh\=I_G�A�Ñ�W¨GJA�NO��C`[LkHGJq`AW=ADw ÑJW C`Tuæ=q`GJTuGJA�N_C`GJIPGJA É l q`K ë qÐSjN_NMdgfhIPT$dgâ=I&weC`G�K_G�KxopGJI_dïSQ\=IPGJA���C`ILw w=ShK í ShweGJî!&r]teKMN_GJT�C`AVweG�I�opG�IPK_CFfHA ÿ=É áhÓ U^GJNPS�°pU^G�A]WeN_ÑJN Éjú C`G ß A�NO��C`[Lk]q`W=A=X�WDADwvacTuæ=q`GJTuGJA�N_C`GJIPW=A=XweGÕK¯opG�IMdïSh\=I_G�A���CFILw w=ShU^G�Cmw=W=IP[L\xweCFG l ADShqFteK_G�UmG�KMN_G�\=GJADw=GJI4opGJI_dïSQ\=IPGJA WDAHNPGJILKéNPâeN_ÑJN É
± d$egz[hOf�m�t�q'wbnY}ohOf�²%³[f�ilz[hOf�}ohOf�´�hOroy2hVf�egfW~]wx��e }ohOs��2�g�[�g�]wxk�moz[eghOµ�egz¦µ�hOq'wxf�y�hOs }V�¶[· egh�¸$hOromoeg³[f�¹2� º[»xµ�h*}�w�´Ik�r�y�h¦µ�egmjtVw2��¼'hOµ�rok�wxr®�[¹[¹[½�wx¾%}�k'wxsgegmoeghOr�}V¿QhOf%}�q'Àxs }�wxsgmo³�mot�q�³[f�d$r�z%Àxf2Á�Ok�f�z[hOfWy�hOrG¼'³[sgz[h*²%hOromoeg³[f!�
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opfhIPIPShA=XhC`XhGÕK Ï CFG�q�GJC`A=GJIiK_fhqÐ[L\=GJA ß A�NO��C`[Lk]q`W=A=X¨KMfHqFqBw=CFG Ê JHXhq`C`[L\=kHGJCFNuK_GJC`AGF�w=SHK_KGJC`A=G�T ß A�NO��CÐ[Lk]qFG�IsGJC`A=GÕK l XHGJA�N_G�A GJIb�4GJCFN_GJI_N_G;reæ^G�ÑJCY�DkjSjN_C`fhA^KMTHJhXHqFCÐ[L\=kHGJCFN_GJA�UmGJIPGJCFNV&XhGÕKéNPGJq`qþN���G�IPw=GJA É¥ú CFGÕKMG kjSQA=A�weGJI ß A�NO��C`[Lk]q`GJI�w=SQADA�EhG�I`�4GJA^weGJA�WDT�F¥weG�T l XHGJA�N_G�ASQW=d�weC`G�K_G ý GJCÐK_GVacAedgfHI_TiSQN_C`fhA=G�A�ÑJWDkhfhTuTuGJA)ÑJW)q`SHK_K_GJA É¥ú GJI l XHGJA�NvkjSQA=A�weCFGÕKMG acA�&dgfhIPTiSjNPCFfHA=GJAuw=SQADAiA�W=N_ÑJG�AGFhWDT ß A�NLK_[L\=G�C`w=W=A=XhG�AiÑ���CÐK_[L\DGJA Ï C`GJq`GJAuÑJWuNPI_G � G�A ÉHú SQUmGJCK_fhq`q�SQWD[L\ weC`G ä GÕweCFG�A]UDSQIPkhG�CþNBweG�I�r]æ^G�ÑJCY�DkjSjNPCFfHAxUmGJIPâD[LkeKMCÐ[L\�N_C`XQN(�4GJILweGJA Éú SHK4opGJI_dïSQ\=IPGJA;K_GJq`UDKMN4K_fhq`qþNPG8G�CFADGJA;XHG���CÐK_K_GJAiXHGJA=G�I_CÐKP[L\=GJA���\^SQILSQk�N_G�I�SQW=d	��G�C`K_GJAGFSQqÐK_fiT�JHXhq`C`[L\^KéNBC`A&GJC`A=GJI8o�C`GJq`Ñ�Sh\=q�EHfhA l AQ�4GJADweWDA=XhG�A&GJC`ADKMGJN_Ñ�UDSQI�K_GJC`A É^ß K8K_fhq`q�kHGJC`AK_æ^G�ÑJC`GJq`qFGÕK�F�ShWed8G�CFA=G�K_æmGJÑJCY�^KP[L\=G l AQ�4GJADweWDA=XHKPwefhTiOhA=GxÑ�W=XhGÕK_[L\DA=CþN_N_G�A=G�KuopG�IMdïSh\=I_G�AK_GJC`A�W=ADw)KMfHT CFN�w=GJA l Wed	��SQADw�GJC`A=GJIvr]æmGJÑJCY�DÑ�CFG�I_W=ADX;W=ADw)weGJA�SQq`qFXHGJTuGJC`A=G�A � WeNPÑJGJA�4GJqÐ[L\=GJA�TiSQA dgâDI í ShweGJî ShWDK;weG�T$opGJI_dïSQ\=IPGJA ÑJC`GJ\DGJA kjSQADA�CFA ZDIPShXhG�KMN_G�qFq`GJA É4ß KK_fhq`qþNPGsSQUmGJI�SQWD[L\GF^U^GÕKMfHADweG�IPK�CFT�RBC`A]U=q`C`[Lk&SQW=dpwDShK8U^G�I_G�CþNLKBEhfHI_\^SQADweG�A=G ú GJq`CFUmGJILSjNPC&fhA^KMEHGJI_dïSQ\=IPGJA�Â'F.A=CÐ[L\�N��éw=SHK8çBSHw�A=G�W�G�IV�DA^weGJA��iW=ADw)U^GÕKéNPGJ\=G�ADweG�K�C`A�G�CFA=G�IvSQADweG�I_G�AZDSHK_K_W=A=X�æ=ILOhK_GJA�NPCFG�I_G�AGFpKMfHADweGJIPA EhG�IPK_WD[L\=G�A²GJIPXHOhA=ÑJG�ADw ÑJWÃ��CFIPkhG�A WDADwÃ��G�A=A�w=ShKA=CÐ[L\�N�THJhXhq`CÐ[L\bCÐKMN/F^Shq`KBGJC`XhGJA^KéNLOQADweC`XhGÕK�opGJI_dïSQ\DI_G�AbkHfhA=k]W=IPIPGJA=ÑJdïOQ\=C`XuÑJW=T EhfHI_\DShADweG�&A=G�AbopG�IMdïSh\=IPGJA;Ñ�WL��G�IPweG�A ÉçBSQ\DT G�A]U^GÕweCFADXhW=A=XHGJA²w=CFG weC`GxacTuæ=q`GJTuGJA�NLSjN_C`fhA²ÑJW w=GJA reGJCFN_GJA \=C`A²SQU=XHI_G�A=ÑJG�AK_fhq`qFG�AGF�KMC`ADw�dgfhq`XhG�ADweG É�ú W=IL[L\�w=CFGuopGJIb�4GJADweWDA=X&weG�K í ShweGJî)r]teKéNPGJTiK¡��C`IPw�weC`G^� ä G%&q`CFGJd��%F�� ú G�K_C`I_Gx�&W=ADw��cacA�N_G�AHNPCFfHADK�� l IL[L\=CFN_G�kHNPW=I�S ä IPS Þ�û�U G�CFA=GÕK l XHGJA�N_G�A U^G�EhfhIPÑJWDXQN Éú ShKBUmG�w=GJWeNPG�N�CFT ä G�K_fhADw=GJIPGJAGFDwDShKPK�weC`G ë qÐOQA=G weC`GsGJC`A l XhGJA�N�EHGJIb��G�ADweGJN/FDEHfhIPkhfHA�&�DXHW=I_C`GJI_N_GÕKvæ=IPfhÑ�G�weW=ILSQq`G�K ý C`KPKMG�A²K_CFADw W=ADw ADC`[L\�NVÑ�W=I � SQWedgÑ�GJCFNVEHGJILOQADweG�IMN^��G�IPweG�AkKJHA=A=G�A�ègIPGJæ=qÐSQADA=CFADX ê É l W�PhG�IPweG�T¸KMfHqFq¥w=SHK ú GJq`C`U^G�IPSQN_C`fhADK_EhG�IMdïSh\=I_G�AiEhfHI_G�IPKMN4ShWed#weG�AGJC`A=Ñ�GJq`A=GJA l XHGJA�N_G�A U^GÕK_[L\=ILOQADkHNBUDqFG�CFUmGJA&W=A^wbK_fhTuCFN�A]W=I�weGÕK_K_GJA Ï C`GJq`GvU^G�I_â^[Lk]K_CÐ[L\HNPC&XhG�A É
�N�`Ä ÅÆª��%©(Ç<©¦Èj��<¯
üvSQæDCþNPGJq Í weCFGÕKMG�I ú C`æ=q`fhTiSQIPU^G�CþNiUmG�dïSHK_KMN KMCÐ[L\ TuCFN;weGJI ß C`A=q`GJCFN_W=ADX¨CFA�weC`G_��\=GJTiS'&N_C`k weG�IVC`A�N_GJq`q`CFXHGJA�N_G�A l XHGJA�N_G�A Épú fHIMN���G�IPweG�A²SQW^Kédgâ=\DI_q`C`[L\ weCFG Ô IPW=ADweqÐSQXHGJA²weC`G�K_GJIl IPUmGJCFNbUmGJ\DShADweG�qþN É�ß K���G�IPweG�A GJC`A=G�SQq`qFXHGJTuGJC`A=G ä G�KP[L\=I_G�CFUDW=A=X EHfhA C`A�N_GJq`q`CFXHGJA�N_G�Al XHGJA�N_G�A;W=A^w;weG�I_G�A ß C`XhG�ADK_[L\^SjdàN_G�AGFew=ShK4W=A]EHGJIPÑJCÐ[L\HNPUDSQIPG ä�ú a�& Ê feweG�qFq¥W=A^w;weC`G ä G�C&K_æ=CFG�q`ShIP[L\DCþNPGJk�N_W=IPGJA aéç Ê l F ë ç�r weG�NLSQC`qFq`CFG�IMN EHfhIPXhGÕKéNPGJq`qþN É r=[L\=qFW^K_K_GJADw=qFCÐ[L\Ã��CFILw weCFGl XHGJA�N_G�A=æ=qÐSjN_NMdgfhIPT í ShweGJî�F.w=CFG Ô IPW=ADweqÐSQXHG w=GJIvacTuæ=q`GJTuGJA�NPSQN_C`fhA�weC`G�K_GJI l IPUmGJCFN
C`KMN/FUmG�N_ILSh[L\�NPG�N É#ß KN�4GJILweG�A weCFGbü�fHA=ÑJG�æeN_GiG�I_qÐOQW=N_GJI_NVweC`G í ShweGJî�EHGJIb��G�ADweGJN/FG�4fhUmGJC�XhG%&ADShW=GJIBShWed!weC`G ß Ib��G�CþNPGJIPW=A=XHGJAbGJC`A=XhG�XHSQADXhGJA<��G�IPw=GJA KMfHqFq�F=weC`GvI_G�qFG�E}ShA�N4dgâDIBGJC`A Ô fHSQqú GJq`CFUmGJILSjNPCFfHADKMEHGJI_dïSQ\=IPGJAxKMC`ADw ÉacT üvSQæ=CFN_G�q Ó ��CFILw�wDSQA=A�w=GJI�Z=fhk]WDK�weG�I ä G�NPIPSH[L\�N_W=A=XHGJA&G�A=XhG�I8XHG�dïShKPKMN/FmCFADw=GJTK_C`[L\�SQWed�w=SHKvü�GJIPA=GJq`GJTuGJA�NvGJC`A=GÕK Ô fHShq& ú G�qFC`UmGJILSjN_C`fhA^KMEHGJI_dïSQ\=IPGJAGFmw=ShK Ï CFG�qoF¥kHfhA=Ñ�GJA�&N_IPC`GJI_NW��C`ILw É�ú SQUmGJC�K_fhq`q`GJA�weCFG ß CFXHGJADKP[L\DSjdàNPGJA�W=ADw¨w=CFG;r�NPI_WDkHNPW=IsweC`G�K_G�Kvü8fhADÑJGJæ=N_G�KADOh\=GJI�UmGJq`GJW^[L\HNPG�N���G�IPweG�A ÉJß K�K_fhq`qHSQW=dgXhGJÑ�GJC`XQNG�4GJILweGJAIF��4GJqÐ[L\=G�ÑJW^K_OQN_ÑJq`CÐ[L\=GJA�acAedgfHI_TiS'&N_C`fhADGJAbCFA weC`Gvr]N_IPW=k�N_W=I�G�CFA=GÕK Ï C`GJqÐK�CFA�N_G�XhIPCFG�IMN¦�4GJILweGJAxkKJhADA=GJAGFeWDT¸GJC`A=GJA ß A�NPKP[L\=G�C&weW=ADXHK_æ=I_fHÑJGÕK_K¯æ^f�KMCFN_C`E ÑJWxW=A�N_G�IPKMN_âeNPÑJG�A É]ß U^G�ADK_fuK_fhq`q`GJAxw=CFG�acA�N_GJILSQk�NPCFfHA=GJAxÑ���CÐK_[L\=G�AÏ C`GJq`GJA U^GJN_ILSh[L\�N_GJN��4GJILweGJA É R�CFG�I_Ñ�W²Ñ�Oh\=q`GJA²EHfhIuSQq`qFG�T A=GJX�SjNPCFEHG;acA�N_G�IPShkHNPCFfHA=GJA weCFGGJIP\=G�U=qFCÐ[L\=G�A ß C`A��DWDKPK�SQWed�w=ShK4opG�I_\DShqþNPGJAxGJC`A=G�K l XHGJA�N_G�A;\DShU^G�A;k�JhA=A=G�A É l UmGJIBShWD[L\
É[d:wxmoÊ · hOsgegµ�hOr�wb}oeg³[f
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æmfHK_CþNPCFEHGVacA�N_G�IPShk�N_C`fhA=G�A�KMC`ADw�W=A�N_GJIvweG�A�acA�N_G�IPShk�N_C`fhA=G�A�Ñ���CÐK_[L\DGJA Ï CFG�qFG�A�ÑJWR�DADw=GJA Ér]C`G K_C`ADw�Ñ/�4ShI�A=CÐ[L\�N�K_f;UmG�weG�WeN_G�ADwR��CFG A=GJX�SjNPCFEHG
acA�N_GJILSQk�NPCFfHA=GJAGF�aéG�w=f][L\)kjSQA=A�KMCÐ[L\weG�I_G�A l WDKMA]WeNPÑJW=ADX&æ^f�KMCFN_C`E�SQW=d4G�CFA=G<M8æ=N_C`T C`GJIPW=A=X&weGÕKvopGJIP\DShqþNPGJADK�G�CFA=GÕK l XHGJA�N_G�ASQW^KV��C`I_kHGJA É� SH[L\(weG�IxC`A w=GJA(üvShæ=CFN_GJq`A Í W=ADw Ó ShWDKMIPGJCÐ[L\=G�ADw�UmG�KP[L\=I_C`GJUmGJADGJA opfHIPShI_UmGJCFN/FK_fhq`q¯C`T l ADKP[L\=q`WDK_KsCFA üvSQæ=CFN_G�q Ì Ñ�W=T re[L\Q�4GJIPæ=W=A=k�N/F!weGJI ä G�N_ILSh[L\�NPW=A=X�EHfhA Ô fHShq&ú GJq`CFUmGJILSjNPCFfHADKMEHGJI_dïSQ\=IPGJAIFQweCFGÕKMG�I ú CFæ=q`fhTiShI_UmGJCFN¯â=UmGJIPXhG�XHSQADXhGJAH�4GJILweGJA É RBC`GJI®��G�IPweG�ASQk�NPW=GJq`qFG l ADKPOjN_Ñ�G
weGJI8Z=fhILKP[L\�WDA=XuEhfhIPXhGÕKéNPGJq`qþN�W=A^wbShADSQq`teKMC`GJI_N/F=ShU^G�I�SQW^[L\bUmG��4GJI_N_GJN Éß C`A=GBK_fhqÐ[L\=G ä G��4GJI_N_W=A=X�K_fhq`qDSQqÐK ß A�NPKP[L\=GJCÐweW=ADXHK_\=CFqFdgG�dgâ=I�w=ShK�opG�IMdïSh\=I_G�AGFhw=SHK_KpK_æDOQN_GJIC`A üvShæ=CFN_GJq Ò C`Tuæ=qFG�TuGJA�N_C`GJI_N+��G�IPw=GJA KMfHqFq�F=weC`GJA=G�A ÉacA&üvSQæ=CFN_G�q Ò ��C`IPwbw=ShA=A&K_[L\=q`WDKPKMG�ADweq`C`[L\bw=ShK�opG�IMdïSh\=IPGJA;EHfhIPXhGÕKéNPGJq`qþN¦��G�q`[L\DG�K4CFT�&æ=q`GJTuGJA�NPCFG�IMN���G�IPweG�A²K_fhq`q É Z!â=I wDShKVopGJI_dïSQ\=IPGJAT��C`ILw¨ÑJW=A^Oh[L\DKMNVUmG�KP[L\=IPCFG�U^G�AT��CFGxG�KkhfHA=ÑJC`æ=C`GJI_N��4GJILweG�A K_fhq`q4WDT CFT l ADKP[L\=q`WDKPK wDSQILSQA w=CFG ú G�NPShCFqÐKiweG�I acTuæ=q`GJTuG�AHNLSjNPC&fhAxÑJWbGJIPq`OhWeN_G�I_A É]ú GJA&re[L\=q`WDKPK�weCFGÕKMGÕK�üvSQæ=CFN_G�q`K4U=C`q`w=GJA opGJIPXhq`GJCÐ[L\=G�TuCFNBU^GÕKéNPGJ\=G�ADweG�AopGJI_dïSQ\DI_G�A É�ß Kl��C`ILwsw=SHK�C`Tuæ=qFG�TuGJA�N_C`GJI_N_G4opGJI_dïSQ\=IPGJAsT CFN�GJC`A=GJT Oh\=A=q`C`[L\=G�AsopG�IMdïSh\=I_G�AW=ADwbTuCFN�weGJT SQk�N_W=G�qFq¥C`A í SHweG�îxCFTuæ=q`GJTuGJA�NPCFG�IMNPGJAbopGJI_dïSQ\=IPGJAbEhG�I_XHqFCÐ[L\=GJA ÉüvSQæ=CFN_G�q Ö KP[L\=qFC`G�PhN�weC`G�K_G ú C`æ=q`fhTiSQIPU^G�CþN ÉDú fhI_N+��CFILw GJC`A&ZDSQÑ�CþN�w=CFGÕKMG�I l IPU^G�CþN8XhG%&ÑJfHXhG�AxW=A^wxG�CFA k]W=IPÑJG�I l WDK_U=q`C`[Lk;ShWedj��G�CþNPGJIPG�ZDfhILK_[L\]W=ADXHK_T�JHXhq`C`[L\DkhGJCFN_G�A C`T ä GJIPGJCÐ[L\weG�I Ô fHSQq ú GJq`C`U^G�IPSQN_C`fhAbæ=IPOHKMG�A�N_C`GJI_N É

û
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acA weC`G�K_GJT üvShæ=CþNPGJq�KMfHqFq`GJA weC`G)dgâ=IbwDShK¤��\DGJTiS²weC`G�K_GJI l IPU^G�CþN���C`[L\�NPCFXHGJA Ô IPW=ADwQ&qÐSQXhG�A¨XhG�qFC`G�dgG�IMN��4GJILweG�A É @�ADSQU.weC`A=XhUDShIVCÐKMN w=SQdgâ=IsG�CFA Ô IPW=ADw=EhGJILKMNPOQA^weA=CÐK
â=UmGJIuw=ShK��ShK
G�CFADGJA l XhGJA�NPGJA²ShWDKMTiSH[L\HN É RBC`GJIPÑJW²Ñ�OQ\DqFG�A²KMG�CFADGJA ß C`XhG�ADKP[L\DSjdàNPGJA è Í=ÉFÈHÉFÈ ê W=A^wTHJhXHqFCÐ[L\=GJA l IL[L\=CþNPGJk�N_WDI_G�A)è Í=ÉFÈHÉ Í ê É acA=A=G�I_\^SQq`UxweG�I l IP[L\DCþNPGJk�N_W=IPGJA<��CFILw;w=CFG�� ä G�qFC`G�d��%F� ú GÕKMC`I_Gx�bW=ADwT�6acA�NPGJA�N_C`fhA�� l IL[L\=CþNPGJk�N_WDIiU^G�\DSQADw=GJqFNH�4GJILweG�A É r]CFG&KMN_G�qFqFN w=ShK Ê feweG�qFqweG�I l XhGJA�NPGJA�w=ShIBdgâ=I�weC`GVw=SHK�C`A)w=GJI Ï CFG�q`K_G�NPÑJW=A=X ÈhÉÎÍ UmG�KP[L\=I_C`GJUmGJADG ú GJq`CFUmGJILSjNPCFfHADKO&EhG�IMdïSh\=IPGJA;G�A�NO��C`[LkHGJqFN��4GJILweGJA K_fhq`q ÉacT l ADKP[L\=qFW^K_KBShA&weCFGVwefe[L\ K_GJ\DIBæ=\=C`qFf�KMfHæ=\=CÐK_[L\DGJA ä G�N_ILSh[L\�NPW=A=XhG�Abw=GJI ä�ú a l IV&[L\=CFN_G�kHNPW=IpKMfHqFq=wDShK Ô G�KPSQTsN_EhG�IPKMNPOhADweA=CÐK/FÕweWDIP[L\VÑ��4GJCeæ=ILSQk�N_CÐKP[L\=G�@�TuK_G�NPÑJW=ADXhGJAuSQUDXhG%&IPW=ADweGJN���G�IPw=GJA ÉHß K��4GJILweG�Auw=CFG+�6acA�N_G�qFq`C`XhGJA�N¯ç�GÕKMfHW=IL[�G ä fhWDADweG�w Ê Sh[L\=C`A=Gb�Vègaéç Ê l8êW=ADw�w=SHK�� ë IPfe[�GÕweW=ILSQqpç�G�SHKMfHA=C`A=X ret]KMN_G�TN�&è ë ç8r ê EhfHI_XHG�KMN_G�qFqFN É l U^K_[L\=q`C`G�PhG�ADw���CÐwQ&TuG�N�K_C`[L\ weC`G�K_G�K�üvShæ=CþNPGJq�weG�T í ShweGJîbr]teKMN_GJT É
§H�/� Ñ:�^�l©(ª�ª%�%¯N©(�^�l©ÓÒÆ¯N©(�^�l©(�
@BA�NPGJI�weG�T ä GJXHI_C � GJC`A=G�K l XhG�A�N_GJAuCÐKéN�G�CFADG4o8CFG�qFÑÕSQ\=qDEhfhA UmGJq`CFG�U=CFXvkHfhTuæ=q`G�îeGJAIFjU^G�qFC`G%&U=C`XvKMæmGJÑ�C�^KP[L\=G�Airet]KMN_G�TuGJAuEhfHIPKMN_G�qFq`UDSQI É}ý SHK�GJC`A=GJA l XhG�AHNPGJAuw=SQUmGJCDXhGJA^SQWuSQWDK_ÑJG�C`[L\�&A=GJN/FDw=ShI_âDU^G�I�XhC`UeNBG�KjaéGÕwefe[L\ EhGJILKP[L\=CFGÕweGJADG l W � SHK_K_W=A=XHGJA É @BILK_OH[L\=qFCÐ[L\xwDSjdgâ=IBCÐKMN�weCFGo�C`GJqFdïOQqFN_C`XhkHGJCFN�weG�I4ZDfhILK_[L\]W=A=X�KMXHGJU=C`G�NPG�weCFG�SQA weC`G�K_GJTÔ��\=G�TiS
UmG�N_G�CFq`C`XQN4K_C`ADw É r]f
q`GJXQNGJC`AH��G�CFqeÑ É ä�É}ý G�IMN�w=ShIPShWedOFjw=ShKPK l XHGJA�N_G�AVW É S É weC`G ß C`XhGJA^K_[L\DSQdàNI�cq`GJIPAedïOQ\=C`X2��U^GÕKMCFN_Ñ�GJA Él A^weGJIPGs\=C`A=XHGJXhG�A�K_GJ\=G�A�weC`G�K_G ß C`XhG�ADK_[L\^SjdàN�Shq`K8A=CÐ[L\�N8A=fhNO��G�ADweC`XxSQA É^ß C`A=G khfHA=k]I_G�&N_G ß C`A=fhILweA]W=A=X�weG�K ä GJXHI_C � G�K/F#K_fR��C`G;G�I \DCFG�IVC`A weC`G�K_GJI ú CFæ=q`fhTiShI_UmGJCFN EHGJIb��G�ADweGJN�4GJILweGJA KMfHqFq�FeCÐKéNBw=Sh\=GJI�A�JhN_C`X ÉacA l U=U=C`q`w=W=A=X ÍeÉ`È CÐKéN GJC`A l XhG�AHN�K_k]CFÑ�ÑJC`GJI_N É�Ô I_W=A^weqFG�XhG�ADw UmG�NPIPSH[L\HNPG�N C`KMN GJC`AK_fhqÐ[L\=GJI l XhG�AHN!GJC`A^��fhTuæ=WeNPGJILKMteKMN_G�T�F2�4GJqÐ[L\=G�K¥C`A
G�CFA=G4@BTuXhG�U=W=A=X8GJC`A=XhG�U^GJNMNPG�N#CÐKMN É acAweC`G�K_GJIp@BTuXHGJU=W=ADX�dgâ=\DIMN¯weG�I l XhG�A�NpShWeN_fHA=fhTuG l k�N_C`fhADGJAGFjÑ/��GÕ[Lk]K ß IPI_G�C`[L\]W=ADX�K_GJC`A=GJIÏ C`GJq`G SQWDKHS ý f�f ÍQÿHÿHÍ/U6É l W=N_fhADfhTuCFGiUmG�w=GJWeNPG�NVw=ShU^G�CoF#w=ShKPK
weG�I l XhG�A�Nsfh\=ADGuw=CFIPGJk�N_Gß C`AQ��CFIPk]W=A=X�EhfhT Ê GJADKP[L\=G�A ShXhC`GJIPGJAskjShA=AVWDADwuü�fHAHNPI_fHqFq`G¯âDU^G�I�KMG�CFA=G l kHNPCFfHA=GJAuW=A^wK_GJC`A=GJAbCFA�NPGJIPA=GJA Ï WDKMNPShADwx\DSjN Éú C`G l k�N_C`fhA=G�AGFDweC`G
GJC`A l XHGJA�N8ShWDKédgâD\=I_G�A k}ShA=AGF^U=CFqÐweG�A�KMG�CFA=GVZ!Oh\=C`XhkhG�CþNPGJA É^ú C`G%&
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K_G \DSQUmGJA w=GJA Ï �4G�[Lk)opGJILOQADw=GJIPW=A=XhG�A�CFA²w=GJIVw=GJA l XhGJA�NsWDT XHGJUmGJADw=GJA ý GJqFNV\=G�IV&EhfHI_Ñ�W=IPWedgGJA É�ú C`G�K_G�opG�IPOhADweGJIPW=A=XHGJA�K_CFADw ADC`[L\�NPw=G�N_G�I_TuC`A=CÐKéNPC`KP[L\GF�wDS GJC`A l XHGJA�NxC`Tl q`q`XhGJTuG�CFA=G�A²kHGJC`A=G;EHfhq`q`KMNPOhADweC`XhG;ü8fhA�N_IPfhq`q`G â=UmGJIiKMG�CFADGb@�T��4GJqFN UmG�K_CþNPÑ�N É ref)kjSQADAG�K
æDShKPKMC`GJIPGJAIF�w=ShKPK
weG�IsXhG/��â=ADKP[L\�N_G ß]� GJk�NVG�CFA=G�I l k�NPCFfHA¨A=C`[L\�N
G�CFA�N_IPCFNMNsW=A^w¨weCFGÕKMGl k�NPCFfHAbw=ShTuCþN�dgG�\=q`KP[L\=qÐOQXhN Él k�N_C`fhADGJA KMC`ADwxA=C`[L\�N�CFA^aéG�w=GJIBr]CFN_WDSQN_C`fhA SQAQ��G�ADweUDShI É r]f���CFILw Ñ É ä�É Ñ�W=I l WDKMdgâ=\�&IPW=A=XuGJC`A=GJI l k�N_C`fhA l W É @ É GJC`A=GvUmG�KMN_C`TuT
N_G ä GÕweCFADXhW=A=X ä UmGJA�JQN_C`XQN É�� WDI+��G�A=A weCFGä G�weC`A=XHW=A=X ä XhG�XhG�U^G�A)CÐKéN2F�kjSQA=A¨weG�I l XHGJA�N l k�N_C`fhA l SQW^Kédgâ=\DI_G�A É r]fhqÐ[L\=G ä G�weC`A�&XhWDA=XhG�AxA=G�A=A�N�TuShA opfhIPU^GÕweCFADXhW=A=XHGJA�ègæ=IPG�[JfhADw=CþNPCFfHADK ê Éú C`G l WedgXHShU^Gsw=G�K l XhGJA�NPGJA C`KMN�Ñ�WbG�A�NPKP[L\=GJCÐweGJAIF���G�q`[L\DG
weGJIBC`\=T ÑJW=I�opGJI_dgâ=XhW=ADXKMN_GJ\DGJADweG�A l k�NPCFfHA=GJA&Ñ�W=I ä GÕSQIPU^G�CþNPW=A=X;K_GJC`A=GJI l WedgX�SQUmGJA�ShA=XhG/��G�ADweGJN+��G�IPweG�A ÉDß IV&KP[L\!�4GJIPGJA^wikhfHT TsN4\DCFA=Ñ�WGF=w=SHK_K�weG�I l XhG�A�N�weC`G ß C`XhGJA^K_[L\DSQdàN_G�AbweG�I�@BT��4GJqFN�U^G�I_â^[Lk�&K_C`[L\�N_C`XhG�A TsW^K_K É acAÕS ý f]f Íhÿhÿ�Í/U C`KMN G�CFADGbü�qÐShKPKMCY�DÑ�CFG�I_W=ADX�THJhXHqFCÐ[L\=GJI ß C`XhGJA^K_[L\DSQdàN_G�Aw=ShI_XHG�KMN_GJq`qFN É opfHA&U^GÕKMfHADweGJIPGJT¶acA�N_GJIPG�KPK_G�K_C`ADw Ñ É ä�É A=CÐ[L\�NPweGJN_GJIPTuCFADC`KMN_CÐK_[L\DGKF^w=t�A^SQTuC&KP[L\=G�W=A^w;A=CÐ[L\�N�EHfhq`q`KMNPOhADweC`XsÑJWDXhIPGJCFdgUDSQIPG ý GJqFN_GJA É acA;GJC`A=G�I�w=t�A^SQTuC`KP[L\=G�A ý G�qþN�TVWDK_KweG�I l XhG�AHNuw=SQTuCFNiI_GÕ[L\=A=GJAIF!w=SHK_KuK_C`[L\ weC`G ý GJqFNiW=A=khfHA�N_IPfhq`qFC`GJIPUDSQI
dgâ=IuCF\=A OQA^weGJIPAkjSQA=A É#ß KVkjSQA=A SQqÐKMf�æ^ShKPKMC`GJIPGJA w=SHK
UmG�KMN_C`TuT
N_G l k�NPCFfHA=GJA ADC`[L\�NVTuG�\=I ShAQ��G�ADweUDShIK_CFADwxU=Ñ/� É dgGJ\=qÐKP[L\=q`ShXhG�A Éß C`A=G ß A�NLK_[L\=G�C`w=W=A=X��4GJqÐ[L\=G l k�N_C`fhA=G�AÖ�4ShA=A SQWDK_XhGJdgâ=\=I_N��4GJILweGJA K_fhq`qFG�A¨C`KMN Shq&K_fxA=CÐ[L\�N�N_IPCFE]CÐSQq�F�KMfHADweGJIPA)KMN_G�qFqFN
ÑJWDT8��G�CFq¯GJIP\=GJU=q`CÐ[L\=G l ADK_æ=I_â^[L\=GiSQA�weGJA l XHGJA�N_G�AK_GJq`UDKéN É¥ß K�CÐKéN
G�CFA=GÕKvweGJI
ü�G�I_ADæ=I_fHU=q`GJTuGVweG�I l XHGJA�NMNP\=GJTiSjNPCFk�W=ADw×��CFILw)W=A�N_GJI
w=GJTä GJXHI_C � weGJI ú GJq`C`U^G�IPSQN_C`fhA KMæDOQN_G�I�CFA&weC`G�K_GJT�üvShæ=CFN_GJq�ShWedgXhG�XhIPC � GJA��4GJILweGJA Éú G�I
U=CÐKM\DGJI
EHGJIb��G�ADweG�NPG ä G�XhIPC � w=G�K l XhGJA�NPGJA�k]q`SHK_K_C�^ÑJC`GJI_N_G GJC`A=GiXhIPW=ADweq`GJXHGJADw=Gü�qÐShKPKMG�EhfhA l XHGJA�N_G�A É}ß I�N_IPC � N¯SQW=dDGJC`A=G�o�C`GJq`Ñ�Sh\=qeEhfHA r]teKMN_GJTuG�AsÑJWIFQSQWD[L\ KMfHq`[L\=G4EhfHAweG�A=GJA�TiShA�A=CÐ[L\�N8W=A]UmG�weC`A=XQN�GJIb��SQI_N_G�N�SQqÐK l XHGJA�N8UmGJÑ�GJCÐ[L\=A=GJN�Ñ�W��4GJILweGJA Émú GÕKM\^SQq`U��C`IPw)weGJI ä GJXHI_C � l XHGJA�N�C`TØ�4GJCFN_G�I_G�A�opGJIPqÐSQWed�weCFGÕKMGÕK�üvSQæ=CFN_G�q`K�K_æ^G�ÑJCY�^K_[L\DGJI�dgfhIPTsW�&q`CFG�IMN É¥ß K¡��C`IPw)EhfHA)G�CFA=G�T l XHGJA�N_G�AGF�K_f���C`GiGJI�C`A¨weCFGÕKMG�I ú C`æ=q`fhTiSQIPUmGJCFN�EHGJIb��G�ADweGJN��C`IPw�FjG�I`��SQI_N_GJN/FQw=SHK_K�G�IpCFA�NPGJq`qFC`XhG�AHNPG�KpopG�I_\^SQqFN_GJAuUmG�K_CþNPÑ�N É acA�N_GJq`q`CFXHGJA=Ñ�CÐKéN�G�CFAH�4GJCFN_qÐOQW�&�DXHGJI2F=K_[L\Q�4GJI�ÑJW&weG��DA=C`GJIPGJADw=GJI ä GJXHI_C ��É l A=\^SQADw EHfhA ß CFXHGJADKP[L\DSQdàN_GJA&weC`G
Ñ�WDK_OQN_Ñ�qFCÐ[L\ÑJW weG�A=GJAbU^G�I_G�CþNLK�U^GÕK_[L\DI_C`GJUmGJA=G�AxEHfhIP\DSQA^weGJAbKMG�CFA KMfHqFqFN_G�AGFQ��CFILwxGJIPq`OhWeN_G�IMN¦�4ShA=AbGJC`Al XHGJA�NBSQqÐK�CFA�NPGJq`qFC`XhG�AHNBShA=XhGÕKMG�\=GJA���G�IPw=GJA KMfHqFqFN_G É
Ù¦ÚVÛ�ÚVÛ Ü_ÝVÞ�ßIà�áQâ$ã+äjåbæQßlà\Ý`à®æQßlçVçVÝVÞ�ßIà®æ�ßGèTéÃÞ�ßIà®æ�ßIà
ú SQTuCþNxGJC`A=GJT l XhG�A�N_GJA w=CFG ß C`XhG�ADKP[L\DSjdàN C`A�N_GJq`q`CFXHGJA�N;ÑJWDXhG�K_æ=IPfe[L\=GJA���G�IPweG�A k}ShA=AGFK_fhq`qþNPG�G�I�dgfhq`XhG�ADweGW��G�CþNPGJIPGJA ß C`XhGJA^K_[L\DSQdàN_G�AxUmG�K_CþNPÑJG�A×S ý í�áHÒ2U n
ê çBG�SQk�NPCFE]CFNPOjN2F
ê ë I_f�SQk�N_C`E]CþNLOjN/F
ê ç�SjN_C`fhA^SQq`CþNLOjN�W=ADw
ê refhÑJCÐSQq`CFNPOjN É

ú SQUmGJC^KMN_G�\=GJA çBG�SQk�NPCFE]CFNPOjN�W=ADw ë IPfHShkHNPCFE]CFNPOQN�CFAiG�A=XhG�T opG�I_\DOhqþNPA=CÐKpÑJW=G�CFA^SQADweG�I Éhß CFAl XHGJA�N�Ñ�GJC`XQN�æ=IPfHShk�N_C`EhG�K�opG�I_\^SQqFN_GJA_�4GJADA&GJIBÑ�CFG�qFXHGJIPC`[L\�N_GJN�SQIPU^G�CþNPG�N ÉDß I��4Oh\=qþN�KMG�CFA=G

á



AGENT

ENVIRONMENT

Action (output) Sensor (input)

l U=UDCFqÐweW=A=X Í=ÉFÈ n ß C`AbC`A�N_G�qFq`CFXHGJA�N_G�I l XHGJA�N/F=ShWDKWS ý f]f ÍhÿhÿHÍ/U

l k�NPCFfHA=GJA�KMf$F.wDShKPK�K_C`GVC`\=T G�I_THJhXHqFCÐ[L\=G�A�w=ShK�ShWedgGJI_N_ILSQXHGJA=G Ï CFG�qpÑJW�G�I_IPGJCÐ[L\=G�A É acADKO&UmG�K_fhADweG�I_G8CFAbç�G�ShqY�4GJqFNPw=fhTiOQA=G�A IPGJCÐ[L\HN�weC`G�K_G8EHGJIPGJC`AedïSh[L\�NPG8r]CÐ[L\HNO�4GJCÐK_G�aéG�w=f][L\xA=CÐ[L\HNSQW^K ÉHß K4kKJhADA=GJAiopG�IPOhADweGJIPW=A=XHGJA ShWedàN_IPG�NPGJAGFeweC`G8weG�I l XhG�AHN4A=CÐ[L\HN4U^G�GJC`A��DWDKPK_GJA kjSQADAW=ADw�K_fhTuCFNsSQWDK_XhG/�4Oh\=qþNPG l k�N_C`fhA=G�A�ADC`[L\�N
TuGJ\=IVSQWDKMdgâ=\=IPUDSQI�TiSh[L\DGJA�feweGJI Ï C`GJq`GiC`AZ=ILSQXHG�KMN_G�qFq`GJA ÉZ!â=I�G�CFA=G�A�C`AHNPGJq`qFC`XhG�A�N_GJA l XhG�AHNPGJA_��OQIPGvGJC`A dgGJ\=q`GJA^weG�K ß IPkhGJADA=GJA�K_fhqÐ[L\=GJI�reCþNPWDS'&N_C`fhADGJA G�CFA Ê SQA=kHf É¯ú G�K_\DSQq`U UmG�K_CþNPÑ�NbGJI SQWD[L\�IPG�ShkHNPCFEHG�KiopG�I_\^SQqFN_GJA É4ú W=IL[L\ weCFGÕKMGß C`XhG�ADK_[L\^SjdàN(��CFILwbG�K�C`\=T¶GJIPT�JHXhq`C`[L\�N ß IPGJC`XhA=CÐK_K_GKF=w=CFG
weC`G ä G�ShI_UmGJCFN_W=ADXuK_GJC`A=G�I Ï CFG�qFGUmG�N_IPG � GJAIFQÑJWuGJIPkhG�A=A=G�A ÉQú SHweW=IL[L\uk}ShA=AuGJI�ShWedmXHGJXHGJUmGJA=G�opGJILOQA^weGJIPW=A=XHGJA I_GÕSQXhC`GJIPGJA Éß A�NPKP[L\=GJCÐweG�ADwidgâ=I�weC`G ë G�IMdgfHI_TiSQADÑBGJC`A=G�K l XHGJA�N_G�A C`A GJC`A=GJI4khfHTuæ=qFGJîeGJA ú fhTiOQA=GCÐKéN;weC`G ä SQqÐSQA^[�G Ñ���CÐK_[L\DGJA�weC`G�K_GJA U^G�C`w=GJA ß C`XhG�ADK_[L\^SjdàN_G�A É R�CFG�I;K_fhq`qþNPGKF¯weWDIP[L\�weG�Aß A�NO��CÐ[Lk�q`GJIBw=G�K l XhGJA�NPGJA GJC`A=G Ê SKP XHG�dgW=A^weGJAL�4GJILweGJAGF=wDShK�C`\=T¶K_f'�4fh\=q¥G�I_THJhXHqFCÐ[L\�NK_GJC`A=GJA l WedgX�SQUmGJA ADSH[L\=ÑJW=XHGJ\=G�A<��C`G
SQUmGJIBShWD[L\ SQWed�GJA�NPK_æ=IPG�[L\=G�ADweG�opGJILOQADw=GJIPW=A=XhG�AweG�I ú fHTuOhA=G�ÑJW IPG�SQXHCFG�I_G�A ÉçBSjNPCFfHADSQq`G�K�opGJIP\DSQqFN_G�AN��C`G�weG�I_W=T�UmG�NPI_C � N�weC`G l WDK`�4Sh\=qHEHfhA l kHNPCFfHA=GJA É Z!â=I!GJC`A=G�AC`AHNPGJq`qFC`XhG�A�N_GJA l XHGJA�N_G�AGF=C`ADK_U^GÕKMfHADweGJIPG�dgâ=I�weC`G
weC`GvCFA&weC`G�K_G l IPUmGJCFNBU^GJN_ILSh[L\�N_GJN_GW��G�IV&weG�AGF�KMN_GJq`qFNVweC`G�K_G ß CFXHGJADKP[L\DSQdàN�G�CFADGJA¨ÑJG�A�N_ILSQq`GJA l ADKPSjNPÑ w=SQI É¥ß C`A¨IPSQN_C`fhADShqFG�I l XhG�AHN\DShADweGJqFNBKMf$F=w=ShKPK�GJIBK_GJC`A=G Ï C`GJq`G�GJIPI_G�C`[L\�N�W=ADwbA=CÐ[L\�N�KMf$F=w=ShKPK4GJIBK_CFGvEHGJI_dgGJ\=qFN Ér]fhÑ�C`ShqFGÕK
opG�I_\DShqþNPGJAÖ��C`IPw�\DCFG�IVA]W=I SQT�çBSQADw=G GJIb�4Oh\=A�N/Fl��G�CFq�G�Ksdgâ=IVweC`G�K_G l IV&UmGJCFN4A=CÐ[L\�N4K_fsC`A�N_GJIPG�KPKPSQA�N�GJILK_[L\DCFG�AHN É refhÑJCÐSQq`G ß C`XhG�ADKP[L\DSjdàNPGJA;K_CFA^w weC`G Ô IPW=ADweqÐSQXHG�dgâ=IacA�N_G�IPShkHNPCFfHA=GJA Ñ���CÐKP[L\=GJA l XhGJA�NPGJAiW=ADwiK_fhTuCFN�weG�I¯ü�fHADKMN_IPW=k�N_C`fhAuEhfHA Ê W=qþNPC`ShXhG�AHNPGJA�&K_t]KMN_G�TuGJA Éä C`K�\=C`GJIP\=G�I¡��W=IPw=G G�I_qÐOQW=N_GJI_N/Fv��ShK�GJC`A l XHGJA�NvC`KMN É�ú C`G�K�UmG�N_ILSjd4EhfHI�ShqFq`GJTìKMG�CFG�Aß C`XhG�ADK_[L\^SjdàN_G�A É acT�Z=fHqFXHGJADweG�A¨KMfHqFq�XHGJÑ�GJC`XQN¡��G�IPw=GJA���CFGiG�CFA K_fhqÐ[L\=G�I l XhG�A�N
CFTuæ=q`G%&TuGJA�N_C`GJI_N(��G�IPw=GJAbk}ShA=A ÉZ!â=IpweGJA ß A�NO��W=IMdmW=ADwVweCFG4acTuæ=q`GJTuGJA�NPSQN_C`fhAVGJC`A=G�K!C`AHNPGJq`qFC`XhG�A�N_GJA l XHGJA�N_G�ADKMteKMN_G�TuKXhIPGJCFdgGJAVZ=fhILKP[L\=GJI�C`T ä GJIPGJCÐ[L\sweG�I#k]â=ADKMN_q`CÐ[L\=GJA
acA�NPGJq`qFC`XhG�A=Ñ¯XHGJIPA=G�ShWedDweC`G�aéweG�G�weGÕKI�6acA�&N_G�A�N_C`fhADShqDr�NPShAD[�Gx��EhfHA ú SQADCFG�q ú G�A=G�N_N�ÑJW=IPâD[Lk ÉhÔ IPW=ADweqÐSQXHG�w=G�Kl�cacAHNPGJA�N_C`fhA^SQqDr�NLSQAD[JGb�
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CÐKéNBweC`G ß IPk�qÐOQIPW=A=X EhfHA;TuGJA^K_[L\=q`CÐ[L\=GJT¸opG�I_\^SQqFN_GJA weW=IL[L\ l q`qþNLSQXHK_æDK_te[L\=fhq`fhXHCFG É�ú SQUmGJCEhG�I`�4GJA^weG�NvTiSQA¨TuGJA�NLSQq`C`KMN_CÐK_[L\DG ä G�XhIPC � G���C`GH� ä G�qFC`G�d���F��éü�A=f'��q`G�weXHGb��F$� ý C`K_\��xfeweGJISQW^[L\¡� ú GÕKMC`I_Gx��W=T w=ShK�opG�I_\DShqþNPGJA EhfHAVTuGJA^K_[L\=q`CÐ[L\=GJA l XhG�A�N_GJA ÑJWuG�I_k]qÐOQIPGJA É}ß C`A ä G�C&K_æ=CFG�q!K_fhq`q#w=CFGÕK�EHGJILweGJWeNPqFCÐ[L\=G�A ÉDë GJILK_fhA l XHGJ\�N8K_æDSQÑ�CFG�I_G�A&W=ADw&ADCFTuT
N�GJC`A=G�A�ç�GJXHGJA�&KP[L\=CFIPT�TuCFN Émú SHK�opGJIP\DSQqFN_G�A�weC`G�K_GJI ë GJILK_fhAbk}ShA=A_��C`G�dgfhq`XQN�G�I_k]qÐOQI_N¦�4GJILweG�A É=ë GJILKMfHAl XhqÐSQWDUeN
è ä GJq`CFGJd ê w=SHK�G�K�IPGJXHA=G�N�W=ADwbTHJe[L\�N_Giè ý CÐKM\IF ú GÕKMC`IPG ê A=CÐ[L\�N�A^ShKPK¦��G�IPweG�A Éý G�q`[L\DGxXHI_W=A^weqFG�XhG�ADweGJA¨TuG�AHNLSQq`C`KMN_CÐKP[L\=GJA ä G�XhIPC � G;G�CFA=G�A l XhGJA�NPGJA UmG�KP[L\=IPGJC`U^G�AkKJHA=A=G�A²CÐKéN C`ACS ý í�áHÒ2U ShWedgXhGJdgâ=\=I_N É�ú fhI_NH��C`ILw²Ñ/��C`KP[L\=GJA C`AedgfhIPTiSjN_C`fhA^KMUmGJÑ�fhXhG�A=GJAIFTuGJA�NPShqFCÐKMN_CÐK_[L\=G�A ä GJXhIPC � G+��C`G(� ä GJq`CFGJd���W=ADwH�cü�A=f'��q`G�w=XhGb��W=ADw æ=I_f�SQk�N_C`EhG�AGFhTuG�AHNLSQq`C&KMN_CÐK_[L\=G�A ä GJXHI_C � GJA���CFG�� ú GÕKMC`I_Gx�%F]acA�N_G�A�N_C`fhA;feweG�I��*M8U=q`CFX�SjNPCFfHA���W=A�N_G�IPKP[L\=C`G�weG�A É]ý G�q&[L\=G�weC`G�K_GJI ä GJXHI_C � G�dgâDI�GJC`A=GJA l XhGJA�NPGJAuopGJIb��G�ADweW=ADX��^ADweGJAiK_fhq`qþNPGJAH��C`IPw khfHA�N_IPfjEhGJILKweCÐKMk]WeNPCFG�IMN É r]fiUmG%�DADw=G�N(ë�fHS}Ebr]\=fh\^SQT n
�O��\=G�I_G CÐKVA=f�W=A=Cì��W=G��_[�fHI_IPG�[�N ¢ KMG�qFGÕ[�NPCFfHA¨fQdBTuGJA�NPShq�[�SjN_G�XhfHI_C`G�K/F�A=fHIVS[JfhIPI_GÕ[�N�N_\=G�fhIPt�IPGJXHShIPw=CFA=X;N_\=G�TLF�ShKvweC � G�I_G�A�NvShæ=æ=q`C`[�SjNPCFfHADKv[JShA�UmGiG�îQ&æmG�[�N_GÕw;NPf [JShqFq.dgfHIBKMæmG�[JC�^[�TuG�AHNLSQq¥æ=IPfhæmGJI_N_C`G�K É �HS re\=f á�Í2U

Ê C`ADweGÕKéNPGJADK�K_fhq`qþNPGVG�CFA l XHGJA�N®aéGÕwefe[L\�G�CFA=G�A)opG�IMNPI_GJN_G�I�ShWDK�aéG�weG�T ä GJIPGJCÐ[L\���OQ\=q`GJA Éß C`A�EhG�I_UDI_G�CþNPG�N_G�I/FeæmfhæDW=q`OhI_G�I l A^K_SQN_Ñ
CÐKéN�weGJI ä�ú a l ADKPSjNPÑ É^ß I�UDSHKMC`GJI_N�SQW=dpw=GJI�opG�IV&�4GJADweWDA=XsEHfhA;weG�T¸C`AedgfhIPTiSjN_C`fhA^KMUmGJÑ�fhXhG�A=GJA ä G�XhIPC �&ä GJq`CFGJd�W=ADwxweGJT ä GJXHI_C ��ú GÕKMC`IPGSQW^K�weGJT¶æ=I_f�SQk�N_C`EhG�A ä GJIPGJCÐ[L\;WDADw���CFILw;C`T¸dgfHqFXHG�weG�A=GJAbADOh\=GJI�UmG�NPIPSH[L\HNPG�N É
Ù¦ÚVÛ�ÚoÙ éÃè$â�ã�ÝOæ�ßGí�æ�î�è�ßIàïå[ð+èÃÝVà®æ�ßIçVç`ÝOÞ�ßIà®æ�ß�éÃÞ�ßIà®æ�ßIà
l XHGJA�N_G�A¨kKJHA=A=GJA¨ShWed�EhGJILKP[L\=CFGÕweGJADGJA l IL[L\=CFN_GJk�NPW=I_G�A�UDShK_CFG�I_G�AGF�weC`G C`\=A=G�A GJIPTHJhXhq`CY&[L\=G�AVweC`G�G�CFADG4feweG�I!ShADweG�I_G ß C`XhGJA^K_[L\DSQdàN!UmG�K_fhA^weGJILK#KMNPShI_k�\=G�IPShWDK_ÑJW=U=C`qÐweGJA É r]f�XhC`UeN�G�KÑ É ä�É l XhG�A�N_GJA^KMteKMN_GJTuG weCFGuSQW=d l IL[L\=CFN_GJk�NPW=I_G�A�UDSHKMC`GJIPGJA�w=CFG I_G�CFA)I_GÕSQk�N_C`E&KMC`ADw É r]fHq&[L\=G l IL[L\=CFN_G�kHNPW=IPGJA²EHGJIb��G�ADweG�A²khG�CFADGbGJîeæ=qFC`ÑJCFN_G&ç�G�æ=ILOhK_GJA�NPSQN_C`fhA²weG�IiEhG�I`�4GJADw=G�N_G�Aü8fhA=Ñ�GJæeNPGBW=ADw;khGJC`AxShUDKMN_ILSQk�N_GÕK�re[L\=q`WDKPKédgfHqFXHGJIPA Éhß CFA=G�I�weGJI���fH\=qmU^G�k}ShA=A�N_GÕKéNPGJA;opG�IV&dgG�[L\�NPGJI8w=CFGÕKMGÕK���t�æ^KBCÐKéN8çBf]w=A=GJt ä I_f]fHk]K É=ß I�weGJTufHADKéNPI_C`GJI_N_GsT CFN�K_GJC`A=G�I(�éKMW=U^KMW=Tuæ�&N_C`fhA!� l IL[L\=CþNPGJk�N_WDI<S ä I_f ÞhÖ2U w=ShK l XHGJA�N_G�AGF!CFA KMG�CFA=G�T ZDSQq`q�ç�fhUmfQNPGJI2F#G�CFADGJIuKMfHq`[L\=G�Al IL[L\=CFN_G�kHNPW=I�ÑJWbUmGJGJC`ADweIPWD[LkHGJADweG�AbçBG�K_W=qþNLSjNPGJA CFA&weG�I � ShXhG��4ShI_G�A Éú ShXhG�XhGJA�XhC`UeN
GÕK
SQUmGJI
ShWD[L\�w=GJq`CFUmGJILSjNPCFEHGif]w=GJIvæ=qÐSQA=G�ADweG l XhGJA�NPGJADK_teKéNPGJTuGiweCFGGJC`A=G�IPG�ShkHNPCFEHG ß CFXHGJADKP[L\DSjdàN�X�OQA=Ñ�qFCÐ[L\sEHGJIPTuC`KPKMG�AVqÐShKPK_GJA W=ADw qFGÕweC`Xhq`C`[L\uw=SQILSQW=d^UmG�w=SH[L\HNK_CFADw
GJC`A
EhfHI_XHGJXhG�U^G�A=G�K Ï CFG�qHU=Ñ/� É�ë I_fHU=qFG�T¼weW=IL[L\vGJI_dgfhq`XhIPGJCÐ[L\=G�K ë q`ShA=GJA
Ñ�W
GJIPIPGJCÐ[L\=GJA Ér]fHq`[L\=G�r]teKMN_GJTuG�UDShW=GJA CFT Ô GJXhG�ADKPSjN_Ñ4ÑJW IPGJC`AVIPG�ShkHNPCFEHGJAVret]KMN_G�TuGJAuSQWedmGJC`A=G�G�îeæ=q`CFÑ�C&N_G�F�K_t]TsUmfhq`C`KP[L\=GBç�G�æ=ILOhK_GJA�NPSQN_C`fhAuCF\DI_G�I l AQ�4GJADweWDA=XHKPwefhTiOhA=G ÉHß A�NPKP[L\=GJCÐweW=A=XHGJAi\=C`A�&K_C`[L\�N_q`CÐ[L\��4GJqÐ[L\=G l k�N_C`fhA�SQWDK_XhGJdgâ=\=I_N��4GJILweGJA�K_fhq`qoFmN_IPG � GJA�K_CFGiweW=IL[L\ Ê SQA=C`æ=W=qÐSjNPCFfHAweG�IVr]t]TsUmfhq`GKF�w=CFG weC`G l AQ�4GJADw=W=A=XHKPwefHTuOhA=Giw=SQILKMN_GJq`q`GJA É�ß CFA¨C`A¨weCFG í Sh\=I_GuXHGJkhfHT�&TuGJA=G�I�Nét]æ=CÐK_[L\DGJI�opG�IMNPI_GJN_GJI�weCFGÕKMG�I l IL[L\=CFN_G�kHNPW=I¯CÐKMN4r���ç�a ë r_S Z ��ûeÈ%U6Éhß C`A UmGJkjSQADAHNPG�Kë IPfhU=q`GJT+weC`G�K_GJI l IL[L\=CFN_GJk�NPW=I¯CÐKéN�w=SHK¯Z=G�\=q`GJA;EHfhA l qFXHfhIPCþNP\=TuGJA weC`G8C`A;ShA=A=GJ\DTsUDShI_G�IÏ G�CþN�EhGJI_N_IPG�NPUDSQIPGsç�GÕKMWDqþNLSjN_GVqFC`G�dgG�IMNPGJA É l A�GJC`A=G�A ß C`ADK_SQN_Ñ EhfHA�I_G�CFADGJA�weG�qFC`UmGJILSjN_C`EhG�AC`A çBG�SQqX�4GJqFNPSQAQ�4GJADw=W=A=XhG�A���SQIBw=Sh\=GJI�A=CÐ[L\�N�ÑJW&weGJADkhGJA Él XHGJA�N_G�ADKMteKMN_G�T G weC`GsUmGJCÐweG w=GJI�G�U^G�A�UmG�K_æ=IPf][L\DGJA=G�A ß CFXHGJADKP[L\DSQdàN_GJA�GJA�NO��C`[LkHGJq`AK_CFADw;w=ShK Ï C`GJqmGJC`A=GJI l XHGJA�N_G�ADSQIL[L\=CFN_GJk�NPW=Ipdgâ=I l AQ�4GJADw=W=A=XhG�AiCFAbç�G�ShqY�4GJqFN_G�A É r]CFG�KMfHq&q`GJA�KMfbÑJW=TìGJC`A=GJA�SQW=d�opGJILOQA^weGJIPW=A=XHGJA)w=GJI
@BT^��G�qþNvIPG�ShXhC`GJIPGJA�k�JhA=A=G�AGF¥SQUmGJI
ShWD[L\

ÈhÈ



C`\=A=GJA�ShWedgGJI_N_ILSQXHGJA=G Ï C`GJq`GvGJI_dgfhq`XhIPGJCÐ[L\bU^GÕSQIPU^G�CþNPGJA&kKJHA=A=G�A É=ß C`A=G
EHGJIPU=I_G�CþNPG�NPG l IL[L\=C&N_G�k�N_W=IBweC`G
K_C`[L\bCFA&weC`G�K_GJT ä GJIPGJCÐ[L\xweW=IL[L\=XHG�K_G�N_ÑJN�\DSjN�CÐKéN�weC`G ä�ú a�& l IL[L\=CFN_G�kHNPW=I É
ñ ð<òxóx. Ú'0��#¿ïÄ�Ã!1¥Ä�Å#Ú
ú CFG ä�ú a�& l IL[L\=CFN_G�kHNPW=I2F ä�ú a
dgâ=I^� ä GJq`CFGJd��%F�� ú G�K_CFIPGb�bW=A^wÖ�cacA�N_GJA�NPCFfHA��%F�CÐKéNiG�CFA=GbEhG�IV&U=IPGJCFN_GJN_G l IP[L\=CFN_G�k�N_W=I�dgâ=I l XhGJA�NPGJA�C`A�wet]ADSQTuCÐK_[L\DGJA�@BTuXHGJU=W=ADXhGJA ÉmÔ IPW=ADweqÐSQXHG
weGJIä�ú a�& l IL[L\=CFN_G�kHNPW=I CÐKéN w=ShK ä�ú a�& Ê feweGJq`q8w=G�KxT G�ADKP[L\=qFCÐ[L\=G�A>� ë ILSh[�N_CÐ[JShq�ç�G�SHKMfHA=C`A=X2�EhfHAiweGJT ë \=C`qFf�KMfHæ=\=G�A Ê C`[L\DShGJq ä ILSjNPTuShALS ä ILS Þ�û�U6É � ë ILSh[�N_CÐ[JSQq=çBG�ShK_fhADCFA=X���CÐKéN4w=SQUmGJCGJC`AsÑ/��G�CþNPGJC`qFC`XhG�I ë I_fHÑJGÕK_K/FÕw=GJIpKMCÐ[L\VShWDK ú G�qFC`UmGJILSjN_C`fhAIFQweGJI ß A�NPKP[L\=G�C`weWDA=X���ShK�dgâ=IpG�CFA=GM8æeNPCFfHA è Ï C`GJq�F l WedgXHShU^G�F ë q`ShA ê EHGJI_dgfhq`XQN��4GJILweGJA�K_fhq`q�WDADw�� Ê G�ShADKO&6GJA^w&ç�G�SHKMfHA=CFADX2��FweG�T ë qÐSQADGJAÖ��C`G;weC`G�K_G�M8æeN_C`fhA¨G�I_IPGJCÐ[L\�NN��G�IPw=GJA¨KMfHqFq�F�Ñ�WDKPSQTuTuGJADK_G�NPÑ�N É�Ï CFG�q ä ILSjNV&TiSQADKN�4ShI
G�K/F�� ë ILSh[�NPC`[�SQq¯çBG�ShK_fhADCFA=X��iC`T @�T dgGJqÐw¨GJC`A=GJI wet]ADSQTuCÐK_[L\DGJA¨@BTuXhG�U=W=A=XW=ADw�GJC`A=G�K8IPG�KPKMfHW=IP[JGJA�&�W=ADw���CÐKPKMG�ADKMUmG�KP[L\=ILOQA=k�NPGJA l XHGJA�N_G�A�Ñ�W�æ=qÐSjN_Ñ�CFG�I_G�A É�Ï GJA�N_ILSQqw=SQdgâ=I¦�4ShI4weC`G ß C`Aedgâ=\=IPW=A=XuEhfHA ÑJWDk�WDAedàNPK_XhG�I_CÐ[L\�N_G�NPGJAxacAHNPGJA�N_C`fhADGJA)èÁZ=WeNPW=IPG%&cweCFIPG�[�N_GÕwacA�N_G�AHNPCFfHADK ê ÉacA�N_GJA�NPCFfHA=GJA���W=ILweGJA U=CÐKpw=SjNPf�Shq`K�IPG�w=W=ÑJC`GJIPUDSQI�SQW=d ú G�K_CFIPG�K/FQweGJAuZ=G�I_ADÑJC`GJq`GJA GJC`A=G�Kl XHGJA�N_G�A W=ADw ä GJq`CFGJdïK�FmweGJA&K_W=U�aéG�kHNPCFEHGJA ý CÐK_K_GJADK_æmGJCÐ[L\=GJIPA GJC`A=G�K l XhG�A�N_GJA&weG��DA=C`GJI_N Éú SQXhG�XhG�A²SQIPXhW=TuG�AHNPCFG�IMNPG ä ILSjN_TiShA É#ß I KMC`GJ\�NuacAHNPGJA�N_C`fhADGJA Shq`K G�CFA GJC`XhG�ADKéNLOQADw=CFXHG�K/Fæ=IPCFTiOhI_GÕK�ü8fhA=Ñ�GJæeN2F�weC`G4wDShK#opGJIP\DSQqFN_G�AsweG�K l XHGJA�N_G�AskHfhA�N_IPfhq`qFC`GJIPGJAIFJKéNLSjN_Nl��C`G ú G�K_CFIPG�KG�K4NPW=AGF=A]W=I�Ñ�W U^G�GJC`A��DWDKPKMG�A ÉacA�N_GJA�NPCFfHA=GJAiG�AHNLKéNPGJ\=G�AiSQWDK�w=GJT ë I_fHÑJGÕK_K�w=GJI ú GJq`CFUmGJILSjNPCFfHAuW=ADwuUmG�K_CþNPÑJGJA ß CFXHGJA�&KP[L\DSjdàNPGJAvweC`Gpdgâ=I�G�CFA
R8SQADw=GJq`AvCFT�@BT dgGJqÐw�GJC`A=G�I�wet]ADSQTuCÐK_[L\DGJAv@BTuXhG�U=W=A=X�EhfhI_N_G�CFq`\DSQdàNK_CFADw É=ú C`G�K_G ß C`XhGJA^K_[L\DSQdàN_G�AbK_fhq`qFG�AxC`T¶ZDfhq`XhG�ADweGJAbADOh\=GJI�UmG�NPIPSH[L\HNPG�N(�4GJILweGJA É
¾�¿ïÆmÃ�À!ò202�!Ü�
¢Ä�Ã]À>�^ômÀ�ò�À.ÄÕÃ�À.ÄÕ¿ïômÀ#Ã]À®ô
õ Ä�Ü���¿ïÂVô acA�N_G�AHNPCFfHA=GJA;U^GÕKMCFN_Ñ�GJA weC`G ß C`XhG�ADKP[L\DSjdàN�w=GJI4r]NPSQUDCFq`CþNLOjN4f]w=GJI®�#ILOQXh\DGJCFN8ègacA=G�IV&NPC`S�S ä ILS Þ�û�U ê É acT opG�I_\DOhqþNPA=CÐKpÑJW weG�I¯@BT^��G�qþN¯w=CFG�w=GJA l XHGJA�N_G�AuW=TuXhC`UeN/FHU=CFqÐweG�AacA�NPGJA�N_C`fhA=G�A�GJC`A=GJA�EHGJIPq`OHK_K_q`C`[L\=G�A WDADw KMNPSQUDCFq`GJA çBSh\=TuGJA dgâ=Ibw=ShK ß IPI_G�C`[L\=G�AEHfhA Ï C`GJq`GJA É R8SjN;weG�I l XHGJA�N;KMCÐ[L\ GJA�NPKP[L\=C`G�weG�A G�CFA=G&acA�NPGJA�N_C`fhA ÑJW U=C`qÐweGJA�K_fG�A�NPKP[L\=GJCÐweG�NuGJIuK_C`[L\²ShWD[L\ C`ADweC`I_G�k�NVdgâ=I GJC`A=G l UedgfHqFXHGxEHfhA l kHNPCFfHA=GJA weC`GbShWedw=CFGÕKMG
acA�NPGJA�N_C`fhA&\=C`ADShWDKMqÐOQW=dàN É^ú GJI l XHGJA�N�TsW^K_K8SQqÐKMfiA=CÐ[L\�N�C`AHaéG�weG�T\�4GJCFN_G�I_G�Aú GJq`C`U^G�IPSQN_C`fhADK_æ=IPfhÑJGÕK_KuShU!��OQXHGJA fhU GJI XHGJA=G�I_G�qFq�weC`G�K_G&acA�N_GJA�NPCFfHA U=C`qÐweGJA K_fhq`qoFK_fhA^weGJIPA A�WDI���CFG&G�IxweC`G�K_G&GJIPIPGJCÐ[L\=GJA>��CFq`q É�ú CFGÕK GJIPTHJhXHqFCÐ[L\�NuG�CFADGJA l XHGJA�N_G�AkHfhTuæ=q`G�îeGvacA�N_G�AHNPCFfHA=GJA Ñ�WbUDCFqÐweGJA&WDADwbEhfhIBShqFq`GJT¶CFA&G�CFADGJIBwet]ADShT CÐKP[L\=GJA&@BT�&XHGJU=WDA=X�Ñ�W
GJIPI_G�C`[L\DGJA É ü8fhTuæ=q`G�îeG�acA�NPGJA�N_C`fhA=G�AN�4GJILweGJA
weWDIP[L\
weC`G¯\DCFG�IPShIP[L\=CÐKP[L\=Gr]N_IPW=k�N_W=I�weC`G�G�CFA=G�acA�N_G�AHNPCFfHA;SQW^KMÑ�GJCÐ[L\=A=G�N�W=A�N_GJILKMN_âeNPÑ�N É r]fVkjSQA=AbweCFG8acA�N_GJA�NPCFfHAö ÑJW�G�I_IPGJCÐ[L\=G�AGFmr]WDU=CFA�NPGJA�N_C`fhA=G�A�UmGJC`A=\DSQqFN_G�A öN÷ W=A^w öWø ÑJW�GJIPI_G�C`[L\=G�A ÉDú ShKG�I_THJHXhq`C`[L\�N w=GJT l XHGJA�N_G�A C`Tù� Ê G�ShADKO&6GJA^w ç�G�SHKMfHA=C`A=X2� ë IPfhÑ�G�KPK r=[L\=I_CFNMN dgâ=Ir=[L\=I_CFNMN�SQW^KMXHGJ\=G�ADwiEhfHAxK_GJC`A=GJT¸ZDfhk]WDK4SQWed#GJC`A=G�ShqFq`XhG�TuGJC`A=G�acA�N_G�A�N_C`fhAxK_æmGJÑJCY��&KP[L\=G�I_G�acA�NPGJA�N_C`fhA=G�AvÑJW
UDCFqÐweGJAVW=T¼KMf8weCFG4SQq`qFXHGJTuGJC`A=G�FJâ=UmGJIPXhG�fhILweA=G�NPGpacA�N_GJA�NPCFfHAÑ�W GJIPI_G�C`[L\=G�A É
ñ Ã�ò20���Ú'ú=Àl1^Ã]À!Û�ô acA�N_G�A�N_C`fhA=G�A�U^GÕK_[L\=ILOQADkhGJA weC`G l WDKV��SQ\Dq�weGJI_M8æeN_C`fhADGJA�C`T ú G%&q`C`U^G�IPSQN_C`fhADK_æ=IPfhÑJGÕK_K É R�SQN weG�I l XhGJA�NsG�CFADG;acA�N_G�AHNPCFfHA¨XhG�U=CFqÐweGJN/F�KMf���C`ILw�GJIsC`Tl qFq`XhG�TuGJC`A=GJAVkhGJC`A=G+M8æeN_C`fhADGJAGF}w=ShK�K_CFA^w Ê JHXhq`C`[L\=kHGJCFN_G�A
ÑJW=I ß I_dgâ=q`qFW=ADX�ShADweGJIPGJI

ÈÕÍ



� ú G�K_CFIPG�K���feweGJI�acA�N_G�A�N_C`fhA=G�AGF'�4Sh\=IPA=GJ\=TuG�AGFjweCFG4C`A=khfHADKMCÐKMN_GJA�N�TuCþN¯weG�I ä GÕSQIPU^G�C&NPW=A=X
weG�IpU^GJN_IPG � GJADw=GJAiacA�N_G�AHNPCFfHA K_C`ADw É r]fvUmG�KP[L\=ILOQA=k�N�Ñ É ä�É weC`G�acAHNPGJA�N_C`fhAuK_GJC`Al WeN_fxGJC`A=GJT�ZDI_G�W=ADw&Ñ�W�â=UmGJIPq`SHK_K_GJAGF^weCFGVacA�N_GJA�NPCFfHA�CFA)weGJA�@�I_qÐSQW=U�ÑJW&dïSh\=I_G�AwDSQ\=C`A=XhG�\=GJA^w�F4wDShKPKxweC`G�M8æ=N_C`fhA TuCFN weG�T l WeNPf²C`A(weG�A @BIPqÐSQW=U Ñ�W dïSh\=I_G�AADC`[L\�NVÑ�W weGJADGJA XHGJ\�JHIMNVw=CFG;w=GJI l XhG�AHNVdgâ=IsG�CFADG ß I_dgâ=q`qFW=ADX)weG�I ÍeÉ acA�N_GJA�NPCFfHAUmGJIPâD[LkeK_C`[L\�N_C`XhG�AxK_fhq`qþNPG É
ñ Ã�Ã]¿ÁÀIû�Å#òÕòÕÃ�À!Û®ô acA�N_GJA�NPCFfHA=GJAVU^G�GJC`A��DWDKPKMG�A ShW�PhG�IPw=GJT weC`G®� ä GJq`C`G�dïK���GJC`A=G�K l XhGJA�NPGJA Éä GÕKMCFN_Ñ weG�I l XHGJA�N
GJC`A=GiacA�N_G�AHNPCFfHA�ShTüM8I_N l ÑJW�KMG�CFAIF�KMf kjSQADA�G�I
GJIb��SQI_N_GJAIFwDShKPKBGJI8SQWD[L\&XHq`ShW=UeN�C`I_XHGJADw��4ShA=A GJC`A=TiSQq#ShA�weC`G�K_GJTØM8IMN l ÑJW�K_GJC`A É^ú SQILSQWDKdgfHqFXhN/F�w=SHK_K�weG�I l XhG�A�NvShWedgUDShW=GJADw)SQWed�weC`G�K_GJTÆ� ä GJq`CFGJd��H�4GJCFN_GJIPGuR�SQA^weqFWDA=XhG�AæDq`ShA=GJA kjSQA=AIFeGJIBSQqÐK_fuw=GJA TuG�SQA^KO&6GJADwxIPG�ShK_fhADCFA=X ë IPfhÑJGÕK_K�wDSQTuCþN�UmGJG�CFA��^WDK_KMN É
acT¼dgfHqFXHGJADweG�A^�4GJILweG�A weC`G ß C`XhGJA^K_[L\DSQdàN_G�AVEHfhA acAHNPGJA�N_C`fhADGJA A=fe[L\VG�CFA=TiShqeÑJWDKPSQTuTuGJA�&XhGJdïShKPKéNWS ý f]f Íhÿhÿ�Í/U¢É
êþý%ÿ����%ÿ�������ÿ	��ÿ�
���������[ÿ����%ÿ��������ÿ���� �%ÿ!��"#�������'ÿ�� ÿ%$'&)(*�+�-,.����/R8SjN�GJC`A l XhGJA�N4GJC`A=G�acA�N_G�A�N_C`fhA;XHGJU=C`qÐweG�N2F�K_f���C`IPw GJI4EhGJILK_WD[L\=GJA w=CFGÕKMG�ÑJW G�IMdgâDq&q`GJA ÉDú C`G�KBU^G�CFA=\^SQqFN_G�N2F=GJC`A=G�EhfHI_G�IPKMN�A=fe[L\bShqFq`XhG�T G�CFADG�acA�NPGJA�N_C`fhA weW=IL[L\bK_W=k]ÑJGÕKO&K_C`EhG�K opG�IMdgG�CFA=G�I_A ÑJW KMæmGJÑ�C�mK_[L\=G�I_G�A acA�N_G�AHNPCFfHA=GJA W=TuÑJW=UDCFqÐweGJAIF���G�q`[L\DGxK_fhTuCþNw=CFG Ê CFNMNPGJq¯è Ê G�ShADK ê K_[L\DS � G�AxWDT¶w=SHK�CFA�N_G�ADweC`GJI_N_G�� ß ADwK�sÑJW GJIPIPGJCÐ[L\=GJA É
êþý%ÿ����%ÿ�������ÿ	��ÿ10�����2�3%�+4�ÿ%5��%ÿ������ ö#6 ��78�-3'9:�<;>=?��9@��0���+�A������ÿ��CB	���-,.������/Ê CþN&weGJI ä CFqÐweW=ADX²GJC`A=G�I;acA�N_G�AHNPCFfHA�dgfhk]WDKPK_CFG�IMN weGJI l XhG�A�NbSQW=d
GJC`A XHShA=Ñ�UmG%&KMN_C`TuT
NPG�K Ï C`GJq É¥ú C`G�K_G�K Ï C`GJq�C`T l W=XHGKF���C`IPw)weGJI l XHGJA�N�A]W=IvK_fhqÐ[L\=GHM8æ=N_C`fhA=G�A��SQ\DI_A=G�\=TuGJAxU=Ñ�� É UmGJIPâD[LkeKMCÐ[L\�N_C`XhG�AGF�w=CFG�khfHADK_C`KMN_G�AHN�ÑJWbKMG�CFADGJI�acA�N_GJA�NPCFfHAbK_CFA^wWDADw)K_fhTuCFNvÑJW�weGJIPGJI ß I_dgâ=q`qFW=ADXbUmGJCFN_ILSQXHGJA É acA�N_G�A�N_C`fhA=G�A)U=C`G�NPG�N
w=ShT CFN
weGJA�C`AS ä IPS Þ�û�U UmG�KP[L\=IPCFG�U^G�A=GJA Z!CFqFN_G�I�weG�I Ï W=EhG�I_qÐOhKPK_CFXHkhGJCFN�èÁZ!CFqFN_G�IBfQd l weTuC`KPKMC`U=C`qFCFNét ê É
êþý%ÿ����%ÿ�������ÿ	��ÿD��� ÿ	�EB��������F������ÿ���/acA�NPGJA�N_C`fhA=G�A���G�IPweG�A�XhGJUDCFqÐweG�NVW=T G�CFA Ï C`GJq¯ÑJW¨GJIPIPGJCÐ[L\=GJA É reCFG��4GJILweGJA�C`A¨weGJIçBGJXhG�q�A=CÐ[L\�N�Xhq`GJCÐ[L\_��C`G�weG�IBEhG�I`�4fhI_dgGJA É�� W=I�GJC`A N_IPCþdàNPCFXHGJI Ô IPW=ADw kjShA=A�KMC`G
UmG%&G�ADweG�A Éeú ShU^G�C^kjSQADA;G�K4K_C`[L\ Ñ É ä�É W=T+weC`G ß I_dgâ=q`qFWDA=XVweC`G�K_GJI4acA�N_G�AHNPCFfHA \DShADweGJq`A É
êþý%ÿ����%ÿ�������ÿ	��ÿG0����� ÿ.H 6 ������ÿJI#�9K����
���L�� 6 
�����ÿ	��ÿM, 6 5AN�ÿ-
��C�K$O�P=?�9K��0����+�A������ÿQ� 6 
��

0�� 6 �R/ä C`q`w=G�NsweG�I l XHGJA�N
GJC`A=GuacA�N_GJA�NPCFfHAGF�K_fbXHGJ\�N
GJI
ShWD[L\�w=S}EhfHA�ShWDK�F�wDShKPK�GJI
weC`G%&K_G acA�N_G�A�N_C`fhA¨GJIPIPGJCÐ[L\=GJA×��CFILw É#ß IsXHq`ShW=UeNVw=ShIPShA�W=ADw�kjSQA=A K_fhTuCFNVSQW=d�w=CFGÕKMG�AÔ qÐSQWDU^G�A ShWedgUDShW=GJADwGF���G�CþNPGJIPG l UDK_C`[L\�NPGJAbU=CFqÐweG�A É
S ¿ïÀ.ÄÕÃ�Ú�
¢ÚjÜ=ÆmÅ#À!Æ;Ã]¿ÁÀ#Ã�Ú�òJÀ.Ä�Ã]À.Ä�¿Áô^À®ô acA�N_GJA�NPCFfHA=GJAVU=CFqÐweG�AVweW=IL[L\
C`\=IPG�r�NLSQU=C`q`CþNLOjN�GJC`AÔ IPW=ADweqÐSQXHG4w=SQdgâ=I2FQw=ShKPK�weGJI l XhGJA�N�SQW=d.K_GJC`A=G Ï C`GJq`G�dgfHk]WDK_K_C`GJI_N!U=q`GJC`UeN ÉQý CFG�UmGJIPGJCFNPK�C`TüvSQæDCþNPGJq ÍeÉ`È â=UmGJIpC`AHNPGJq`qFC`XhG�A�N_G l XHGJA�N_G�A G�I_qÐOQW=N_GJI_Nj��W=IPw=GKFQCÐKéN�ShU^G�IpGJC`AuShWDK_XhG��4fhXHGJA=GÕKÊ CFNMNPGJq`TuSKPVÑ/��C`KP[L\=G�AbweC`G�K_GJT¸ZDfhk]WDKPKMC`GJI_N�KMG�CFAbW=ADwxGJC`A=GJT¶ç�G�ShXhC`GJIPGJA;ShWed#UmG�K_fhADw=GJIPG@BT^��G�qþNPEhG�IPOhADweGJIPW=A=XHGJA�A=fhNO��G�ADweC`X É�ú ShK�U^GÕweGJW=N_G�N2Fjw=ShKPK#r]CFN_W^SjN_C`fhADGJA
G�CFA�N_IPG�NPGJA
k�JhA�&A=G�A�CFA�w=GJA=G�A�weC`G��4GJCFN_GJIPG ä G�ShI_UmGJCFN_WDA=X GJC`A=G�I�acA�N_G�AHNPCFfHA&\=C`AHNPGJI_dgIPShXQN��4GJILweG�AbTVWDKPK Éú CFGÕKMGvRBC`A�N_G�IMdgILSQXHW=A=X C`KMN]aéG�wefe[L\&SQW=d	��G�ADweC`XVW=A^wxGÕKBKMN_GJq`qFN�KMCÐ[L\bK_fhTuCFNBweCFG
ZDIPShXhG���CFGfQdàN�KMfHq`[L\iG�CFADG�RBC`A�N_GJI_dgILSQXhWDA=X
KMC`A=A]EhfHqFq^C`KMN É]ú CFG ä GÕSQA�NO�4fhI_N_W=A=XvCÐKMN�A=CÐ[L\�N�N_IPCFE]CÐSQq ÉHú ShK
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ú CFq`GJTuTiS
C`A;weG�T+TuShA;K_C`[L\ w=ShU^G�C^UmG%�^ADweG�N�qÐSQWeNPG�N4dgfhq`XhGJA^weGJIPTiS�PhG�A�n ß C`A l XhG�AHN4weGJIK_GJC`A=GVacA�NPGJA�N_C`fhA=G�A�A=CÐ[L\�N�XHGJA]â=XHGJADw&fhdàN�\DCFA�N_G�IMdgILSQXhN/Fmq`OhWedàN Ô G�dïSh\=IvSQWD[L\�wDSQA=A)A=fe[L\K_GJC`A=GJA&acA�N_G�A�N_C`fhA=G�A&ADSh[L\=Ñ�W=XhG�\=GJAIF���G�A=A&weC`G�K_G
U^G�I_G�CþNLKBW=ADGJI_dgâ=qFq`UDShI�XhG/��fHIPw=GJA KMC`ADw Él A^weGJIPGJILKMG�CþNLK�Fl��G�A=A G�CFA l XhG�A�N K_GJC`A=G;acA�N_G�A�N_C`fhA=G�A²KéNLOQADw=CFX)\=CFA�NPGJI_dgIPShXQN/F#CFA]EHG�KMN_C`GJI_NGJIuTuGJ\DI Ï GJCFN dgâDI weCFG ä G�ShI_UmGJCFN_WDA=X¤aéG�A=GJIuW=A^w qÐOQW=dàNiwDSQUmGJC¦��CFGÕweGJIPW=T Ô GJdïSQ\=IiK_CFGTHJhXHqFCÐ[L\=GJIb�4GJCÐKMGVA=CFGuÑ�W)G�I_IPGJCÐ[L\=GJA É.ú ShKvZ^SQÑ�CþNvqÐSQWeNPG�N�S ý f]f Íhÿhÿ�Í%U6É Z!â=I l XhGJA�NPGJA�weCFGC`\=I_G�acAHNPGJA�N_C`fhADGJA�JQdàNPGJI�\DCFA�N_G�IMdgILSQXHGJAuCÐKéN4GJC`A=G�@BT^��G�qþN4weCFG�GJC`A=G�\=fH\=GUTBA^weGJIPW=A=X�KMILSjNPGUmG�K_CþNPÑ�NsShwDOK��WDSjNPGJI É Z!â=I l XHGJA�N_G�A�\DCFA=XHGJXHGJA�weCFGiADC`[L\�NsK_f�fhdàN
CF\DI_GuacA�N_G�AHNPCFfHA=GJA�\=C`A�&N_G�IMdgILSQXHGJAxC`KMNBGJC`A=Gv@BT^��G�qþNBTuCFNBGJC`A=GJI�A=C`G�w=I_C`XhG�I_G�AVT�ADweGJIPW=A=X�KMILSjNPG8UmG�KPK_GJI�XhG�GJC`XhA=GJN É
ú ShK ä�ú a Ê feweGJq`q�EhfhA ä ILSjNPTuShAv\DSjN#XhGJÑ�GJC`XQN2F���C`G¯GJC`A
æ=\DCFq`fHK_fhæ=\DC`KP[L\=G Ê feweG�qFq�F�æDIPShkHNPC&KP[L\=G�K�R8SQADw=GJq`AiGJIPk}OhI_G�AVkjShA=A Éhß K�\DSQN�SQA=\^SQADwiweG�I�EhG�I`�4GJA^weG�NPGJA ä GJXhIPC � G�FQCFA^KMUmG�K_fhA�&weG�I_Gsw=GJT�weGJI�acA�N_G�AHNPCFfHAGF.weGJWeNPqFCÐ[L\�XHGJTiSh[L\�N���C`GVK_C`[L\�ÑJC`GJq`XhGJIPCÐ[L\HNPG�NPG�K l I_UmGJCFN_G�A�TuCþNGJC`A=G�Iswet]ADSQTuCÐK_[L\DGJA¨@BT^��G�qþNsEHGJIPGJC`A]UDSQIPGJA�q`OHK_KMN É#ú C`G;Z=ILSQXHGiweCFGxKMCÐ[L\ w=SQILSQA�SQA^K_[L\�&q`CFGÕK_KMNpC`KMNpADSh[L\ GJC`A=GJIpXHGJG�CFXHA=G�NPGJAsacTuæ=q`GJTuG�AHNPCFG�I_WDA=XvweCFGÕKMGÕK Ê feweGJq`q Éhú C`G�K_G�acTuæ=qFG�TuGJA�&N_C`GJIPW=A=X&K_fhq`q�ÑJG�CFXHGJA�C`A!��C`G��4GJCFNsw=SHK Ê feweGJq`q¯C`A�N_G�[L\DA=C`KP[L\=G�I��cR8SQILw��4ShI_Gx�uW=TiK_G�N_Ñ�UDSQICÐKéN É
§H�x§ W ©(��«:XL�%©(ª%�¡ÈZYZ[<�x��©]\^��¤Èj©(�
Ù¦ÚoÙ(ÚVÛ ^!à®æQßlçVçVÝVÞ�ßIà®æ�_>ßlá�`®î+è�âvßQa�`�î�àcb+ßdbfe ä]â�ã�Ý`à+ßhg-^�_ieÓékj
ä C`K_\=G�I���WDIPweG4GJC`AuSQUDKMN_ILSQk�N_GÕK�F}æ=\DCFq`fHK_fhæ=\DC`KP[L\=G�K Ê feweG�qFqeÑ�W=I�ü�fHADKMN_IPW=k�N_C`fhA
EHfhAsC`A�N_G�q&q`CFXHGJA�N_G�A l XHGJA�N_G�AiU^G�\DSQADw=GJqFN É]ß K���W=ILweGBEhfHI�ShqFq`GJT â=UmGJI�weGJA ß CFA��DWDKPK4w=GJI4acAHNPGJA�N_C`f�&A=G�A C`A weC`G�K_GJT Ê feweGJq`q=XHG�K_æ=I_fe[L\=G�A ÉQí G�N_ÑJN�K_fhq`q=weCFGÕKMG8SQUDKMN_ILSQk�N_G�æ=\DCFq`fHK_fhæ=\DC`KP[L\=GBr]CÐ[L\HNweW=IL[L\ GJC`A=G�SQUDKMN_ILSQk�N_G�r]CÐ[L\�NpShWed^G�CFADG�r]fQdàNO��SQIPG�ShIP[L\=CFN_G�k�N_W=I#GJILKMGJN_Ñ�N]�4GJILweGJA É acAiweC`G�K_GJIr]fhdàNO�4ShI_GÕSQIL[L\=CþNPGJk�N_WDI4K_fhq`qFG�Abw=CFG l U=q`OhWedgGN��OQ\=IPGJA^wxweGÕK®� ë IPSH[�N_CÐ[JShq�ç�G�SHKMfHA=C`A=X2��kHfhA�&k]I_GJN_CÐKMC`GJI_N]��G�IPw=GJA ÉQú CFG8SQUDKMN_ILSQk�N_G�r]fhdàNO�4ShI_GÕSQIL[L\=CþNPGJk�N_WDI�w=CFG�\=C`GJI¯U^G�\DSQADw=GJqFN���CFILw�FQCÐKéNweC`GBacA�N_G�qFq`CFXHGJA�N�ç�GÕKMfHW=IL[�G%& ä fhW=A^weG�w Ê Sh[L\DCFA=G
èïaéç Ê l�ê S ä a ë�ÞhÞ F ë fHq á�Í2U w=CFGBC`A l U=U=C`q&weW=ADX ÍeÉ`È w=SQIPXhGÕKéNPGJq`qþN�CÐKéN É reCFG
CÐKMN�GJC`A=Gs@�TuK_G�NPÑJW=ADX;weG�K ä4ú a�& Ê feweGJq`q`K�EhfHA ä ILSjNPTuShAS ä ILS Þ]û�U W=ADwiKMN_G�qFqFN¯weC`G ë IPfhÑ�G�KPKMG�W=ADw ú SjNPGJADKMN_IPW=k�N_WDI_G�A w=ShI¯weC`G�GJC`A l XHGJA�N¯SQWed ä ShK_C`KGJC`A=G�I ä4ú a�& l IL[L\=CþNPGJk�N_WDI�CFTuæ=q`GJTuGJA�NPCFG�I_G�AbK_fhq`qþNPG Éú C`Gvaéç Ê l UDSHKMC`GJI_NBSQWed�weGJI�opG�I`�4GJA^weW=A=X EhfHAxæDShIMNPCFG�qFq`GJA ë qÐOQA=G�A É=ë SQI_N_C`GJq`qFG ë qÐO'&A=G�KMC`ADw WDA�EHfhq`q`KMNPOhADweC`X
SQWDKMdgfhIPTsWDqFC`GJI_N_G ë q`OhA=G�dgâDI�G�CFAxU^GÕKéNPCFTuT
NPG�K Ï C`GJq É]ú C`G�K_G ë qÐOQA=GTsâ^K_K_GJA ÑJW XHGJXhG�U^G�A=GJI Ï GJCFN�EhG�I_EHfhq`q`KMNPOhADweC`XQN¦��G�IPweG�A ÉDú CFGÕKBXHG�KP[L\=CFG�\�N�w=W=IP[L\&weC`G ä G%&SQIPUmGJCFN_W=A=XuEHfhA&r]W=U=æ=qÐOQADGJA Éú C`G4CFA l U=U=C`qÐweW=A=X ÍeÉÎÍ w=ShI_XHG�KMN_G�qFqFN_G�aéç Ê l UmG�KMN_G�\�N�ShWDK#w=I_G�C ë IPfhÑ�G�KPKMG�A
W=ADwsGJC`A=GJIú SjN_G�ADKMN_IPW=k�N_W=I É
l Ã]Ü=À!ò%óL¾8À!ÛJm;Ã]Ü=òÕô^À!Ã�Ú ú C`G�K_GJI ë IPfhÑ�G�KPK�C`KMNvdgâ=I
weC`GuopGJI_dgGJC`A=GJIPW=A=X&weG�IvæDSQI_N_C`GJq`qFG�Aë q`OhA=G�EHGJILSQA�NO��fHIMNPqFCÐ[L\ Éjß I�XhG�A=GJIPCFG�IMNpdgâDI�G�CFA=G�A æDShIMNPCFG�qFq`GJA ë qÐSQA;T�JHXhq`C`[L\DG�r]W=U�&æDq`OhA=G�weC`GBÑJWDI���G�CþNPGJIPGJA ä G�ShI_UmGJCFN_W=ADX
SQWDK_XhGJdgâ=\=I_N���G�IPweG�AuTsâDKPKMG�A Éhú CFGÕKMG�r]W=U�&æDq`OhA=G
KéNPGJq`qFG�Abw=CFGvTHJhXHqFCÐ[L\=G�A_M8æeNPCFfHA=GJA�ègfHæeN_C`fhA^K ê w=ShI É
ðbÃ�ÂÁ¿	�¯Ã�ÚjÜeÄÕ¿ïômÀon�ÚjôG0HÃ�òÕò ú C`G ú GJq`CFUmGJILSjNPCFfHAxG�A�NPKP[L\=GJCÐweG�N+�4GJqÐ[L\=G^M8æeNPCFfHA=GJA�è ë q`OhA=G êShWDKBweG�I Ê GJADXhG
weG�I�EhfhIPXhGÕK_[L\Dq`ShXhGJADGJA�M8æeNPCFfHA=GJA�èïK_W=IPE]CFE]C`A=XufhæeNPCFfHADK ê Ñ�W=I ä G%&
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Intention Structure

Means-end reasoner
intentions

Deliberation Process

Filtering Mechanism

Compatibility 
Check

Override 
Mechanism

options

action

surviving options
intentions

intentions

options

Environment

l U=UDCFqÐweW=A=X Í=É Í n l UDKMN_ILSQk�NPG ä�ú a�& l IP[L\DCþNPGJk�N_W=I�aéç Ê l SQWDKWS ë fhq áHÍ2U

ShI_UmGJCFN_WDA=X�SQWDK_XhG/�4Oh\=qFNW�4GJILweG�A É l W^KMXHG���OQ\=qFN_G<M8æeNPCFfHA=GJA�U=C`qÐweGJA¨acA�N_G�A�N_C`fhA=G�AWDADw���G�IPweG�AxC`A&weGJI�acA�NPGJA�N_C`fhA=G�ADKMN_IPW=k�N_W=IBShU=XhG�qFG�XQN É
,�¿ïÂïÄ�Ã�Új¿ïÀ!Æ l Ã!0��!Ü=À!¿ïò.p @BT weG�A @BT dïSQA=X)weGJI ä G�I_GÕ[L\=A]W=A=X�weGÕKW� ë ILSh[�NPC`[�SQq¯çBG�S'&K_fhADCFA=X���ÑJWbIPG�weW=Ñ�CFG�I_G�AGFQ��W=ILweG�w=CFGÕKMG�I ë I_fHÑJG�KPK4CFA weC`G l IL[L\=CþNPGJk�N_WDI�w=GJI�aéç Ê lC`A�N_G�XhIPCFG�IMN Émß IvU^GÕKéNPGJ\�N
SQWDK�Ñ��4GJC]�#GJC`qFæDI_fHÑJG�KPK_GJA É.ú G�I��*��fhTuæDSQN_C`U=CFq`CFNétR��\=G�[Lk��æDI_âedàN8fhU&weC`G�M8æeN_C`fhADGJA&weC`GsweW=IL[L\&weGJA<� Ê G�ShADKO& ß ADw ç�GÕShK_fhA=C`A=X�� ë IPfhÑ�G�KPK�XhG%&ADGJIPCFG�IMN(��W=ILweGJAbfeweGJI�M8æ=N_C`fhA=G�AbweC`GvKMCÐ[L\ weW=IL[L\xopG�IPOhADweGJIPW=A=XHGJAbweGJI ú fhTiOQA=GG�I_X�SQUmGJAGF�khfHTuæDSjNPCFUmGJqmTuCþN�weGJAxSQk�N_W=G�qFqmÑJWxU^GÕSQIPU^G�CþNPGJADw=GJA ë qÐOQADGJAxK_C`ADw É ü�fHT^&æ^SjN_C`U=q`GLM8æeNPCFfHA=GJAÖ�4GJILweG�A�w=GJI ú GJq`C`U^G�IPSQN_C`fhA Ñ�W=XhGJdgâ=\=I_N É#ú W=IL[L\ weC`G�K_GJAT�#GJC`q&æDI_fHÑJG�KPK���CFILwbweGJI®�éZ#C`qFN_GJI�fhd l weTuCÐK_K_C`U=CFq`CFNét'� ègE]Xhq Éeß C`XhGJA^K_[L\DSQdàN�� ä G�KP[L\=ILOQA=kHG�wK�üvShæ=CFN_GJq Í=ÉFÈHÉ Í ê I_GÕSQq`C`K_CFG�IMN É

ú GJI��*M8EHGJIPI_CÐweG Ê G�[L\DShA=C`K_TN� I_G�æ=ILOhK_GJA�N_C`GJI_N8weC`GureGJADK_CþNPCFE]CFNPOQN�weGÕKvr]teKéNPGJTiK�XhG%&XHGJA]â=UmGJIVU^GÕKéNPCFTuT
NPGJA Ï WDKéNLOQADw=GJA²weG�I ú fhTiOQADG É#ú C`G�K_G Ï WDKMNPOhADweGxKMN_G�qFq`GJA²reC&NPWDSjNPCFfHA=GJA)w=SQI2F=C`A�weGJADGJA�weG�I l XHGJA�N�UmG�KMN_G�\=GJADw=GsacA�N_G�AHNPCFfHA=GJA&C`A l A�UmG�NPIPSH[L\�NADGJW=G�I THJHXhq`C`[L\=G�I�M8æ=N_C`fhA=G�A²GJC`A=G�I G�I_ADGJWeNPGJA ë I_â=dgW=A=X ègIPG�[�fHADK_C`weG�IPSQN_C`fhA ê W=A�&NPGJIPÑJC`GJ\�N É acT¶reæ^G�ÑJC`GJq`qFG�A;UmG�weG�WeN_GJN�w=ShK¯dgfhq`XhG�ADweG�K�n ß C`A=GvweGJT �éZ!CFqFN_G�I_C`A=X Ê G�[L\�&A^SQA=CÐKMTN��ÑJW=XHG�dgâ=\DIMNPG�M8æeN_C`fhAuCÐKéN�C`A=khfHTuæDSjNPCFUmGJq=TuCFN¯UmG�KMN_GJ\DGJADweG�AuacAHNPGJA�N_C`fhADGJA É� JHKMN�weC`G�K_GsC`A=kHfhTuæDSjNPCFUmGJq`GHM8æ=N_C`fhA�G�CFA=G�AL�*M8EHGJIPI_CÐweGb�sSQWDK/F.KMf<��CFILw�weC`G�K_GsW=A^ww=CFG&weC`G acA=khfHT æ^SjN_C`U=C`qFCFNPOQNiEhGJIPW=ILK_SH[L\=GJA^weGJA¨acA�N_G�A�N_C`fhA=G�A weG�T ú GJq`CFUmGJILSjNPCFfHADKO&æDI_fHÑJG�KPK�ÑJWDXhG�dgâD\=IMN ÉHú GJI l XhG�AHN�GJA�NPKP[L\=GJCÐweGJN¯KMfvÑ/��C`KP[L\=GJAuG�CFA=G�I ý GJCFN_GJI_dgâ=\=IPW=A=XfeweG�I¯G�CFA=G�I l WedgXHShU^G�weCFGÕKMG�I¯UmG�KMN_G�\=GJADw=GJA acA�N_G�A�N_C`fhA=G�A�ègE]Xhq É R�CFA�N_G�IMdgILSQXHW=A=XvG�C&ADGJI�acA�N_G�AHNPCFfHAGFDüvShæ=CþNPGJq Í=ÉFÈHÉ Í ê É
Ï WvU^GÕSh[L\�N_G�AvC`KMN/FÕw=ShK�w=CFG Ï WDKéNLOQADw=G¯weGJI ú fHTuOhA=G¯weC`G¯weC`G�r]CFN_W^SjN_C`fhADGJAvUmG�KP[L\=I_G�C&UmGJA T CFN;UmG�K_fhADw=GJIPGJI l W=dgT G�I_keKPSQTukhG�CþN;K_æmGJÑJCY�DÑ�CFG�IMN¤�4GJILweG�A K_fhq`qFN_GJA É¯ý SQqFN_G�NTiShA)\=C`GJI�A=CÐ[L\�NvT CFN
UmG�K_fhADweG�I_G�I�refhIPXQdïSQqFN/F¥K_fxkjShA=A)GÕK�qFG�C`[L\�N
w=SQÑ�W)kHfhTuTuGJAGFwDShKPK4w=GJI l XHGJA�N�â=U^G�I_G�Tuæ��DADweq`CÐ[L\xXHGJXhG�A]â=U^G�I�CFA=kHfhTuæDSQN_C`U=qFG�ALM8æeNPCFfHA=GJA<��CFILw Éú SQTuCFN�U^GÕKéNPGJ\�N�GJC`A=G�GJIP\�Jh\�N_G ý Sh\=ILK_[L\=G�CFADqFCÐ[L\=khG�CþN2F�wDShKPK4w=GJI l XHGJA�N4\^OQW��DX acA�&
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Beliefs Plans

Goals Intentions

Interpreter

Input (sensors)

Output (action)

l UDU=CFqÐweW=ADX ÍeÉ Ó n�r]teKMN_GJTiKMN_IPW=k�N_W=I w=G�K ë IPfe[�G�w=W=IPShq¸ç�G�SHKMfHA=C`A=X ret]KMN_G�TLF�SQWDKS ý f]f Íhÿhÿ�Í%U

NPGJA�N_C`fhADGJA EhG�I`��C`IMdàN�W=T SQADw=GJIPGJALM8æ=N_C`fhA=G�AbA^Sh[L\=Ñ�W=XhG�\=GJA É
ò�À.ÄÕÃ�À.ÄÕ¿ïômÀ õ Ä�ÚjÅl0hÄ�Å#Ú}Ã RBC`GJIj��G�IPw=GJAsweC`G4ÑJWsUmG�ShI_UmGJCFN_G�ADweG�A ë qÐOQA=G4XhGÕKMæmGJCÐ[L\=G�IMN ÉÕä G%&K_CFN_Ñ G�CFA ë qÐSQA¨A]W=IVSjN_fHTiSQIPG l k�N_C`fhA=G�AGF#K_f&kKJHA=A=G�A�w=CFGÕKMGifH\=A=G ý C`I_k]W=ADX�weG�K� Ê GÕSQADKV& ß ADw&ç�G�SHKMfHA=GJILK��
SQW^KMXHG�dgâ=\=I_N+�4GJILweGJA É Z!â=I�æDShIMNPCFG�qFq`G ë qÐOQA=GVXhC`qþN2F^w=SHK_KK_C`G8UmGJEHfhI l k�N_C`fhADGJAxShWDK_XhG�dgâD\=IMN¦�4GJILweGJA k�JhA=ADGJAxw=W=IP[L\bweGJA¤� Ê G�ShADKO& ß ADw;ç�G%&SHKMfHA=GJI*��EHGJI_dgGJC`A=GJI_N��4GJILweG�AxTVâDK_K_GJA É
ú CFG��cacAHNPGJq`qFC`XhG�A�N�çBG�K_fhW=IL[�G ä fhW=ADw=G�w Ê Sh[L\=C`A=G�I_t��W��W=ILweGvSQAD\DSQADwxGJC`A=GÕK�G�îeæ^G�I_C`TuGJA�&N_G�qFq`GJA r]ÑJG�ADSQIPC`fHK èo��CFq`G��4fhIPq`w ê GJIPæ=IPfhUeN É!ú fhI_NVEHGJILKMW^[L\HNPG TiSQA C`T ä G�K_fhADw=GJIPGJA¨EhG�IV&KP[L\=CFGÕweGJADGuZDGJC`ADSQU^KéNPCFTuTsWDA=XhG�A�w=G�K��éZ#C`qFN_GJIPC`A=X Ê G�[L\DShA=CÐKMTN�iÑ�W�GJI_dgfhILK_[L\=G�A�W=A^w)G�IV&kjSQA=A�NPGbw=SHK_K EHGJILK_[L\=C`G�w=GJA=G r�N_ILSjNPGJXhC`GbU^G�CFT Z!C`qþNPGJIPA Ñ�W EHGJILK_[L\DCFGÕweGJA=G�Aþ��t�æmGJA EhfHAl XHGJA�N_G�A;dgâD\=I_G�A É
Ù¦ÚoÙ(ÚoÙ qRè�`(âvßrb�î�è�ä]ç?_>ßIäjáO`�à�ÝVà�Þts*u(á�æ�ßrv g-q1_ws#j
ú ShK ë I_fe[�GÕweW=ILSQq�çBG�ShK_fhADCFA=X²ret]KMN_G�TiK CÐKéN���fH\=q�w=SHK UmGJkjSQA=A�NPG�KMN_G l XhG�AHNPGJADK_teKéNPGJT�4GJqÐ[L\=G�KBShq`KBGJC`A=G�K8weGJI8GJILKéNPGJA&weC`G ä�ú a l IP[L\=CFN_G�k�N_W=IBC`A�G�CFA&qÐSQW � OQ\DCFXHG�K�r]teKMN_G�T¶W=T�&XhGÕKMGJN_ÑJNB\DSjN ÉDß K�C`KMN8C`A�weGJA í SQ\DI_G�A K_GJC`A=GÕK ä G�KMN_GJ\DGJADK�T G�\=I_dïSh[L\ EhG�I_UmG�KPKMG�IMN(��W=ILweG�A��ShK4W É S É Ñ�WbK_GJC`A=GJA � Sh[L\edgfHqFXHGJIPAxw Ê ShIPK�WDADw í l Ê S RBW=U áhá'U dgâ=\=I_N_G ÉDß U^G�ADK_f���WDIPweGG�K�CFA�Ñ�SQ\DqFIPGJCÐ[L\=GJA�Z�OhqFq`GJAGF:��C`GVweG�T � WedàN_EHGJIPkhG�\=IPK_ILSQW=TVâ=U^G�I`��Sh[L\]W=ADXHKV&cr]teKMN_G�T M l &r]aMr W=ADw G�CFA=G�T�çBG�Sh[�N_C`fhA���fhA�N_IPfhq�ret]KMN_G�TãèÁç(��r ê U^G�C8çBShW=T dïOQ\=IPGJA weGJI � l r l Fæ=ILSQk�N_CÐKP[L\;GJC`A=XHG�K_G�N_ÑJN ÉacA l UDU=CFqÐweW=ADX ÍeÉ Ó CÐKéN�weCFG�r]teKéNPGJTiKéNPI_WDkHNPW=I�w=G�K ë ç�riw=ShI_XHG�KMN_G�qFqFN ÉQß K¯UmG�KMN_G�\HN�SQWDKä GJq`CFGJdïK�F Ï CFG�qFG�A�è Ô fHShq`K ê F ë q`OhA=GJA¨è ë q`ShADK ê F^ShWD[L\xUmGJÑ�GJCÐ[L\=A=GJN�SQqÐK��cü�ADf'��qFGÕweXhG l IPG�SHK��èïü l�ê F=acA�NPGJA�N_C`fhA=G�A�èïacA�N_GJA�NPCFfHADK ê WDADwbGJC`A=GJT¶acAHNPGJIPæ=IPG�N_G�I É

È�Ö



ñ Ã�ÂÁ¿ïÃQ
6òKô ä G�qFC`G�dïKsU^GÕK_[L\DI_G�CFUmGJA¨ZDShk�N_GJA¨weG�I l A!�4GJA^weW=A=X�K_wefHTiOQA=G É r]CFG;kKJhADA=GJA¨KMNPS'&NPC`KP[L\ EHfhT ß A�NO��CÐ[Lk�q`GJIbEhfHIPw=G%�DA=C`GJI_N<�4GJILweG�A feweGJI wet]ADSQTuCÐK_[L\(ÑJW=I � ShWedgÑJG�CþNw=W=IP[L\�weC`G ä GÕSQIPU^G�CþNPW=A=XbEhfHA)ü l K�G�AHNLKéNPGJ\=G�A É�ú W=IP[L\�weC`Gireæ^G�ÑJCY�DÑJC`GJIPW=A=X EhfHAl WDKPweI_â^[LkhGJA)SQWed�w=GJI Ê G�NLSQGJUmGJADGxègTuGJNPSQq`GJEHGJq ê k�JhA=ADGJA ä GJq`C`G�dïK l XhG�A�N_GJADCFA�N_G�IV&A^SL��CFG Ï CFG�qFG�F ë qÐOQA=G feweG�IsSQW^[L\ ä G�qFC`G�dïK
K_GJq`UDKMN
I_GJdgGJIPGJA=Ñ�CFG�I_G�A É r]fHq`[L\=G ä G�qFC`G�dïK�4GJILweG�AbShq`K Ê GJNPS�& ä GJq`C`G�dïK�UmGJÑJG�C`[L\DA=G�N É
÷¯¿ïÃ]ÂïÃ:ô Ï CFG�qFG&weGÕK ë ç�r UmG�KP[L\=IPGJC`U^G�A l WedgXHShU^G�A feweG�I XhG/��â=ADKP[L\�N_G�Kir]teKMN_G�TsEhG�I_\^SQqY&NPGJA Émú SHK ë ç�rbUDCFGJN_G�N2F^weWDIP[L\&weC`G
opGJIb�4GJADweWDA=XuEhfhAbNPGJTuæ^fHIPShqFG�A�M8æ^G�IPSQN_fhIPGJAIFw=CFG Ê JHXhq`C`[L\=kHGJCFN�w=GJIBr]æmGJÑJCY�DkjSjNPCFfHAbw=GJI Ï C`GJqFNét�æmGJA¤� l [L\=CFG�EhGx�%FK� Ê SQC`AHNLSQC`A���W=A^w�O�#G�KMN�� É�ß C`A Ï CFG�q�EhfHT ��t]æ�� l [L\=C`GJEHGb� Z kjSQA=A¨weW=IL[L\¨weGJA l WDK_w=I_WD[Lkox X$F�X dgâ=IG�CFADG l WDKPweIPWD[Lk weGJI l WedgXHShU^GvfeweG�IBweG�K�opG�I_\^SQqFN_GJA^K�FeG�I_Ñ�GJW=XhN��4GJILweGJA Éeý CFGvUmGJCä G�qFC`G�dïK!UmGJIPGJCFNPK�UmG�KP[L\=I_C`GJUmGJAIFÕkjShA=AVShWD[L\sUmGJCeweG�Ipreæ^G�ÑJCY�DÑJC`GJIPW=A=X�EhfHA Ï C`GJq`GJAVGJC`Al WDKPweI_W^[Lk)weG�I Ê GJNPSQG�U^G�A=G EHGJIb��G�ADweG�N¡�4GJILweGJA É�Ê SQA¨UmGJÑ�GJCÐ[L\=A=GJNVweC`G�K_G Ï CFG�qFGwDSQA=A GJA�NLKMæ=IPG�[L\DGJADwxSQqÐK Ê G�NLS'& Ï CFG�qFG É
nvÂ�úDÀ#Ã:ô ë q`OhA=G�C`T ë ç8r CFTuæ=q`GJTuGJA�NPCFG�I_G�A w=ShKpæDI_fHÑJG�w=W=IPShqFG ý CÐK_K_GJAiÑ�W=I ä G�ShI_UmGJCFN_W=ADXEHfhA Ï CFG�qFG�A�W=A^w�r]CFN_W^SjN_C`fhADGJA É r]C`GuU^GÕKéNPGJ\=G�A�ShWDK�GJC`A=GJT ü8fhæedàNPGJC`q�ègC`A�EHfe[JSjNPCFfHA[JfhADw=CþNPCFfHA ê W=ADw�G�CFADGJTìçBW=TuæedàN_G�CFq ¥ èïU^fewet ê É!ú G�IVü8fhæedàNPGJC`q�CÐKéNN�4GJCFN_G�I_\=C`A�W=A�&NPGJI_N_G�CFqFN¯C`AiGJC`A=GJA ä GJIPGJCÐ[L\uweGJI¯w=GJA l W^KMqXJHK_GJIBègN_IPCFXHXhGJIPC`A=X�æDSQI_N ê K_æ^G�ÑJCY�DÑJC`GJI_N¯W=A^wC`A;G�CFADGJA ä G�I_G�C`[L\ w=GJI�weGJAbü�fHA�N_G�î]N�èï[�fHA�N_G�î]N�æDSQI_N ê GJC`A=GJI ä G�ShI_UmGJCFN_WDA=XsA=G�A=A�N ÉZ!â=IiweG�A²G�IMdgfHqFXHI_G�C`[L\=G�A l WedgIPWed�GJC`A=G�K ë qÐSQADK TVâDK_K_GJA l WDK_qYJ�KMG�IVWDADw²ü8fhA�N_GJî]NG�IMdgâDqFqFN�KMG�CFA É

ú GJI ç�W=TuæedàNPGJC`q8UmG�KP[L\=IPGJC`UeNxweC`G�r=[L\=I_CFNMNPG�weC`G)ShWDKMXHG�dgâ=\DIMN¤�4GJILweG�A>�4GJADA weGJIë q`ShA ShWedgXhG�I_W=dgGJAþ�4GJILweG�A kjSQADA Épß I���C`IPw SQqÐK GJC`A Ô IPShæ=\²TuCFN GJC`A=GJT�SQWDK_XhG�&Ñ�GJCÐ[L\=A=GJN_GJAir�NLSQI_N_k]A=fQNPGJA W=ADw TuGJ\=IPGJIPGJAVTHJhXhq`CÐ[L\=GJA ß ADwek]A=fhN_GJAuIPGJæ=ILOhK_GJA�NPCFG�IMN Éú C`GVüvSQA�NPGJA Ñ���CÐK_[L\DGJA&weGJA�ü�ADfQN_G�A&KéNPGJq`qFG�A�r]W=U=Ñ�CFG�qFGswDSQI É Z!â=I�G�CFA=GsGJI_dgfhq`XhIPGJCY&[L\DGN��ILS}EhG�IPK_CFG�I_WDA=X
GJC`A=G�I�T CFNBGJC`A=G�T r]W=UDÑJC`GJqÐSQWDKPweIPWD[LkiU^GÕK_[L\DI_C`GJUmGJA=G�IBüvSQA�N_G�ATVWDKPKiÑJW=G�IPKMN;w=SHK;r]W=U=Ñ�CFG�qBUmG�SQIPUmGJCFN_G�N<��G�IPweG�A É�ú CFGÕK kjSQA=A Ñ�W=I ä G�ShI_UmGJCFN_W=ADX�4GJCFN_G�I_G�I ë qÐOQADGBdgâ=\=IPGJA ÉHß C`A=G8GJI_dgfhq`XhIPGJCÐ[L\=G l WDKMdgâ=\=IPW=A=X weG�K ë qÐSQA=GÕK¯UmG�KMN_G�\�N�C`Aw=GJT ß I_IPGJCÐ[L\=G�A�ShqFq`GJIVreW=U=ÑJC`GJq`G SQW=d�G�CFADGJT ë dïShw�EhfHT r�NLSQI_N_k]A=fhN_GJA�ÑJW¨G�CFADGJTß ADwek]A=fQNPGJA É l WD[L\�C`A ë q`OhA=GJA)U=C`G�N_GJN
KMCÐ[L\�weC`GVopG�I`�4GJA^weW=A=XbEhfHA l WDKPweIPâD[LkhG�Aw=GJI Ê G�NLSQGJUmGJADG�SQA É4ë qÐOQA=G)weCFG�weC`G�K_G l WDKPweIPâD[LkhG�EhGJIb�4GJADweG�AÃ��G�IPweG�A w=SQADAG�A�NPK_æ=I_GÕ[L\=GJA^w Ê G�NLS ë qÐOQA=GxXhG�ADSQA=A�N É r]fHq`[L\=G ë q`OhA=G¤�4GJILweG�A¨CFT � ë I_fe[JG�weW=ILSQqçBG�ShK_fhADCFA=Xir]teKMN_GJTN�s\DOQW��DXuÑJW=I l WDKV��SQ\Dq�SQWDK�ShWDKédgâD\=I_U^SQIPGJA ë q`OhA=GJA EhG�I`�4GJA�&w=G�NBW=ADwbC`Tuæ=qFG�TuGJA�N_C`GJIPGJA&w=ShT CFNBGJC`A KMfHXhGJA^SQA=A�N_GÕK�� Ê GJNPS�&¢q`GJEHGJq¥ç�G�SHKMfHA=C`A=X2�
ò�À.ÄÕÃ�À.ÄÕ¿ïômÀ#Ã]À®ô ú C`G�acA�N_GJA�NPCFfHA=GJAvweGÕK ë ç�r�UDCFqÐweGJAvÑ�WDKPSQTuTuGJAvGJC`A=GpacA�N_G�A�N_C`fhA=G�ADKéNPI_WDk�&NPW=I É.ú C`G�K_Gir]N_IPW=k�N_W=IvweG��DA=C`GJI_N�G�CFA=G æDShIMNPCFG�qFq`G�M8ILweA]W=A=XbSQWed4weGJA)acAHNPGJA�N_C`fhADGJA Éú C`G�weC`GBdgIPâ=\=G�I¯C`AxweG�I¦M8ILweA]W=A=X
q`C`GJXhG�A SQqÐK�ShADweG�I_G�FhTsâ^K_K_GJA ShWD[L\idgIPâ=\=GJI�I_GÕSQq`C&K_C`GJI_N+��G�IPweG�A É=ú ShK ë ç�rbG�I_THJHXhq`C`[L\�N�KMfHT CFNBGJC`A=Gvæ=IPC`fhIPC`K_CFG�IMNPG l WDKMdgâ=\=IPW=A=XiEhfHAacA�NPGJA�N_C`fhA=G�A É]ú C`G�acA�N_G�A�N_C`fhA SQAxKMCÐ[L\iU^GÕKéNPGJ\�N4ShWDK ë q`OhA=GJA É]ú CFGÕKMG ë q`OhA=G8K_C`ADwiC`AG�CFADGJT r�NPSH[Lk8Ñ�WDKPSQTuTuGJA=XHG�dïShKPKMN É acA=CFN_CÐSQqHU^GÕKéNPGJ\�N#G�CFADG¯acA�N_G�AHNPCFfHA
SQqÐKMfBShWDK�G�CFADGJTr]NPSh[Lk TuCFN8GJC`A=G�T�CFA=CFN_CÐSQq`GJA ë q`ShATF¥weGJI8CFT �4GJCFN_G�I_G�A&opGJIPq`ShWed¯weGÕK(� Ê G�ShADKV&¢G�ADwçBG�ShK_fhADCFA=X��%FeweWDIP[L\���G�CþNPGJIPG
r]W=U=æ=qÐOQADGvGJIPXHOQADÑ�N¦��G�IPweG�AxkjShA=A É
c+y hVf�wxk�h�i�k�m�nXp�q2rok�f2z[hVf��VkEzKeghOsghOf�k�f2y{zKeghOs } Ê/��hVf�´�hOroy�hOfWegf�~]wx��e }ohOs�»�µ�hOq'wxf�y�hOs }V�± ~ji�mG³[q�f�h]hOegf�hOf�µ�³�y2Ê�m�egf�y�hOsghV|(hOf%}�wxrlwxk�m�nXp�q2roµ'wxr�h�i�¾%}�eg³[f2hVf
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|�}%~!�A|��!�h���k|A}'~!�A|��	�'��������������~�|������A���A�'~	�����'�������:�
���%�O����~����	�A|�}'~	�A|��!�����w�'�'���-��������~'�Z��|�}'~	��|����'�r�
�%}'�'��~����O�.�'~����%~!�A|����r����%�����.~����	��|A}'~��A|A�!�%�:�
���'�����'~����-�r�
����~!�.�����!�A���%~����O���'�'�A�����A�%~	���-�:�
�O�'|�}��O���	�%�����%������������~O~!�.~����O���:�-�:�
�O�'|�}��%���}�|��%�'�-���O������~O~!�.~����O���:�-�:�

l U=U=C`q`w=W=A=X ÍeÉ Ì n ë ç�r<&�acA�N_GJIPæ=IPG�NPGJI�SQWDKWSÎreç Ô�áhá'U

ò�À.ÄÕÃHÚ}ö!ÚjÃHÄÕÃ�Ú!ô ú ShKvR�GJIPÑ�KMN_âD[Lk�weG�K ë IPfe[�GÕweW=ILSQq�ç�GÕShK_fhA=C`A=X�r]teKéNPGJTìC`KMNsKMG�CFA�acA�N_G�IV&æDI_GJN_GJI É^ú C`G�K_GJI8ShI_UmGJCFN_GJN�ADSH[L\bG�CFADGJI�opfHI_qÐSQXHG
SQWDKNS reç Ô�áHá�U F.weC`G
C`A l U=UDCFqÐweW=A=XÍ=É Ì w=ShI_XHG�KMN_G�qFqFNpC`KMNpW=ADwuSQWed¥weC`G�CFT�dgfhq`XhG�ADweGJA ADOh\=GJIpG�CFA=XHGJX�SQA=XHGJA��4GJILweG�A K_fhq`q É
ò�À.ÄÕÃHÚ}ö!ÚjÃHÄÕÃ�Ú}õ���1�ÂïÅ!ò
ú CFG ß I_Ñ�GJW=XHW=A=X&EhfHA Ï CFG�qFG�A¨feweGJIsw=CFG opG�IPOhADweG�I_W=ADX&GJC`A=G�K ä G�qFC`G�dïKsGJIPÑJGJWDXhGJA ß IPGJC`X�&A=CÐK_K_G É�ú CFGÕKMG ß I_G�CFXHA=CÐK_K_G¤�4GJILweGJA²CFA G�CFADGJI GJA�NPK_æ=IPG�[L\=G�ADweGJA ý ShIMNPG�KP[L\=q`ShA=XhG)ègGJEHGJA�NV&��W=GJWDG ê ShU=XhG�qFG�XQN É Z!â=I4w=CFGÕKMG ß I_G�CFXHA=CÐK_K_GBXhG�A=GJIPC`GJI_N¯weGJI4acA�N_GJIPæ=IPG�NPGJI¯ShA!�4GJA^weUDSQIPG ë qÐO'&A=G É�ú ShU^G�CBXhG�\HN weG�IiacA�N_GJIPæ=IPG�NPGJI dgfhq`XhG�ADweGJIPTiS�PHGJA²EHfhILSÎreç Ô�áhá�U6É�ß IiEHGJIPXhq`GJCÐ[L\HNuC`AGJC`A=G�T GJILKéNPGJA ú W=IL[L\=q`ShWed�weG�A l W^KMqXJHK_GJI GJC`A=G�K�aéG�w=GJA²EHfhIP\DSQA^weGJA=G�A ë qÐSQADK TuCþNiweG�Aß IPGJC`XhA=CÐKPKMG�A�CFA w=GJI ý SQI_N_GÕK_[L\Dq`ShA=XhG É Z!â=I�aéGÕweG1��U^G�I_G�CFA^KéNPCFTuTsWDA=Xþ��C`IPw CFA G�CFADGJTÑ��4GJCFN_G�A ú WDIP[L\=qÐSQW=dpw=GJI8ü8fhA�NPG�î]N8weC`G�K_GJI ë q`OhA=Gsâ=UmGJIPæ=IPâedàN Émë qÐOQA=G�FDdgâDI8weC`GVShWD[L\&weGJIü8fhA�N_GJî�N�æ^f�KMCFN_C`E&GJEjShqFW=C`GJI_NW��G�IPweG�A�kHfhA=A�N_G�FmKMN_G�qFq`GJA�KP[L\=qFW^K_K_GJADw=qFCÐ[L\�weC`GVXHGJA=G�I_C`GJI_N_G�AM8æeNPCFfHA=GJA�èïfhæeNPCFfHADK ê w=ShI É acAxw=GJI�Z=W=ADkHNPCFfHA �'�'���-��������~'� ��CFILw weG�I ë q`ShAxSQW^KMXHG���OQ\=qFNweG�I8SQqÐK8ADOh[L\DKMN_GÕKBUmG�ShI_UmGJCFN_GJN��4GJILweGJA�K_fhq`q Émú C`G�K8XhGÕK_[L\DCFG�\HN8GJA�NO��GÕweGJI8ADSh[L\�w=GJT Ï W�&dïSQq`qÐKMæ=IPC`A=ÑJC`æ feweGJI ADSH[L\ GJC`A=G�T´CFA(GJC`A=GJT Ê G�NPS�& ë q`ShA(weG��DA=C`GJI_N_GJA(opGJI_dïSQ\=IPGJA É4ú GJISQW^KMXHG���OQ\=qFN_G ë qÐSQA¼èïK_GJq`G�[�N_G�w�&¢fHæeN_C`fhA ê KMN_G�qFqFN GJC`A=G&acA�N_G�A�N_C`fhA�w=SQI É acA�weGJIxZ=W=A=k�NPCFfHA
�%}��%��~����%�-�'~����'~	�A|A�!� ��C`IPwiweC`GBacA�N_G�A�N_C`fhA=G�ADKéNPI_WDkHNPW=I¯ShkHNPWDSQq`CÐKMC`GJI_N Éhä G�CDopfhIPq`CFG�XhGJAuG�C&A=G�I¯acA�N_G�AHNPCFfHAiÑJW G�CFADGJT A=GJWDGJA Ï C`GJq�FK��C`ILwiGJC`AiEhfHqFqÐKéNLOQADw=CFX
ADGJW=G�I4r�NLSh[Lk GJIPÑJGJWDXQN¯W=A^wweC`G�K_GsacA�N_G�A�N_C`fhA)Shq`K�C`A=CFN_CÐSQq`GVacA�N_G�A�N_C`fhA�ShWed�weC`G�K_GJA�r�NPSH[Lk&XhG�KP[L\=fHU^G�A É aéKMN�K_C`G�aéGÕwefe[L\SQW^K�G�CFA=G�T r]W=U=Ñ�CFG�q!G�A�NPKMNPSQA^weGJA�K_f¤��C`ILw�weC`G�K_GsacA�N_G�AHNPCFfHA�SQW=d�weGJA�aéGJA=C`XhG�A)r�NPSH[Lk XhG%&KP[L\=fhUmGJAGF=w=GJI�dgâ=I�w=CFG ß IPÑJG�W=XhW=ADXuw=G�K�r]WDU=ÑJC`GJqÐK�EhG�IPShAHNO�4fhI_N_q`CÐ[L\��4ShI ÉacA weGJIVZ=W=A=k�NPCFfHA ���������'~'� ��C`ILw)G�CFA²r=[L\=I_CFNMNVGJC`A=GJI
acA�NPGJA�N_C`fhA¨SQW^KMXHG�dgâ=\=I_N É#ú C`G�KkjSQA=AsÑJW=T ß C`A=GJAsCFAsw=CFG l WDKMdgâ=\=IPW=A=X8GJC`A=GJI l k�N_C`fhAsTsâ=ADw=GJA
feweG�I�C`AsweC`G Ô GJADGJIPCFG�I_W=ADXEhfHAiA=GJWDGJA Ï C`GJq`GJA feweG�I ä GJq`C`G�dïK��4GJqÐ[L\=G+��C`G�w=GJIPW=T dgâ=I¯A=G�W=G ß I_G�CFXHA=C`KPK_GBCFAxweGJI ß EhG�AHN� W=G�W=G8K_fhIPXhG�A É l UDKP[L\=qFC`G�PHGJADw���G�IPweG�A;G�IMdgfHqFXHI_G�C`[L\iUmG�ShI_UmGJCFN_GJN_G�W=ADw WDA�UmG�ShI_UmGJCFN_U^SQIPGacA�N_G�AHNPCFfHA=GJA SQWDKuweG�I Ê GJA=XHG&weGJIuacA�N_G�AHNPCFfHA=GJAIF�w=GJIuacA�N_GJA�NPCFfHA=GJADKMN_IPW=k�N_WDI/F�GJA�N_dgGJIPAHNW=ADw weG�I Ï t]k]qFWDK�UmGJXHCFADAHNBEHfhAxEhfhIPA Éú SHK ë ç�r&G�I_A�N_GJN_G
TuCFN�K_GJC`A=G�I�acA�N_G�I_æ=IPG�NLSjNPCFfHA�weG�K ä4ú a Ê feweG�qFqÐK ß IMdgfHqFXHG Émß K�G�IV&��C`G�KpK_C`[L\ CFA GJILKMN_GJA ß îeæmGJIPCFTuGJA�NPGJAiSQqÐK#dïOQ\=C`X�FjC`A ß [L\�N_ÑJG�CþNPW=TuXhG�U=W=A=XHGJA GJC`A=XhGÕKMGJN_Ñ�NpÑ�W�4GJILweGJA ÉJß I_\DGJU=q`C`[L\DGJA l AHNPGJC`qHShA
weCFGÕKMG�A ß I_dgfhq`XhG�Av\DSjN_N_GJA
w=CFG4weW=IL[L\ ë q`OhA=G¯C`Tuæ=qFG�TuGJA�&N_C`GJI_N_G�æDSQI_N_C`GJq`qFG ë qÐSQA]W=A=X$FHweC`G8ç�GÕSQk�N_C`E]CþNLOjN¯WDADw weC`G8Z�OQ\DCFXHkhGJCFN_G�A SQWed�w=GJI Ê G�NPShGJUmGJA=GÑJW SQXHCFG�I_G�A É
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§H�`Ä  ^��Ç<©*¡
ú ShK ä�ú a�& l XhGJA�NPGJADK_teKéNPGJT í Shw=G�î)CÐKMN Ô I_WDADweqÐSQXhGiweG�IsacTuæ=q`GJTuGJA�NPCFG�I_W=ADX�weCFGÕKMG�I ú C&æ=q`fhTiSQIPUmGJCFN É acT+Z=fHqFXHGJADw=GJAH��CFILwiw=Sh\=GJI�G�CFADG�SQWDKMdgâ=\=IPq`C`[L\=G ä GÕK_[L\DI_G�CFU=WDA=XvweGJI l IL[L\=C&N_G�k�N_W=I�EhfhA í ShweGJîVW=A^wiweGJI�EhGJIb�4GJADweGJN_G�Auü8fhADÑJGJæ=N_G�XhG�XhG�U^G�AGFhweC`G�dgâ=I4w=ShK¯opGJILKéNLOQADwQ&A=CÐK�weGJI�C`A&üvSQæ=CFN_G�q Ò EhfHI_XHG�KMN_GJq`qFN_GJA;acT æDqFG�T G�A�NPSjNPCFfHA EhfhA ý CÐ[L\HNPCFXHkhG�CþNBK_CFADw Éí SHweG�îbC`KMN8G�CFADG ä�ú a ß Ib��G�CþNPGJIPW=A=X;w=GJI l XhGJA�NPGJA=æ=qÐSjN_NMdgfHI_T í l ú�ß S ��C`q Íhÿhÿ�Ò/U W=A^w��W=ILweGsTuCFN
weGJI Ê fQNPCFEjSQN_C`fhA�G�A�NO��C`[LkHGJqFN/F Ê C`wDweqFG/�4ShI_GÕShK_æ^G�k�N_GN��C`G K_C`GsC`A í l ú8ß UmG%&\DShADweGJqFN^�4GJILweG�A¨T CFNVkHfhXHA=CþNPCFEHGJA l KMæmGJk�N_G�A²weGÕK ä�ú a l ADKPSjN_Ñ�G�KVÑJW EHGJIPU=C`ADweGJA É acTÏ W=XHGsweGÕK_K_GJA_��W=ILweG weCFG ý G�CþNPGJIPGJA�NO��CÐ[Lk�q`W=A=XxweGJI ä4ú a l IL[L\=CFN_G�kHNPW=I8w=W=IP[L\)weCFG ß A�NV&��CÐ[Lk�q`GJI � ShIPK ä IPShW=UDSh[L\&WDADw l qFGJîeShADweG�I ë fhkjSh\=I8C`A�G�A�NPKP[L\=GJCÐweGJA^weGJA ë W=A=k�N_G�A)EHfhI`&SQADXhG�NPI_C`GJUmGJA É r]f¨UmG�K_CþNPÑ�N í ShweGJî C`T�@�A�N_GJILKP[L\=CFGÕw ÑJW SQA^weGJIPGJA ä�ú a r]teKMN_GJTuG�A�GJC`AG�îeæ=q`C`ÑJCFN_G�K¯W=ADwxweGJk]qÐSQILSjN_C`EhGÕK Ê feweGJq`qmGJC`A=G�K Ï C`GJqÐK É�ú C`G�K_G�K�GJIb��G�CþNPGJI_N_G Ï CFG�qFkHfhA=Ñ�GJæeN¯UmfQNÑJW^K_ShT TuG�A
TuCþN�weG�T¼E}ShI_CÐSQUDqFG�A
acA�N_GJIPæ=IPG�NPGJIPÑJt]k]qFWDK#weC`G�opfHIPShWDK_K_G�NPÑJW=ADX�dgâ=IpweC`G�acTuæ=q`G%&TuGJA�NPSQN_C`fhA�GJC`A=GÕK Ô fHShq ú G�qFC`U^G�IPSQN_C`fhADK_EhG�IMdïSh\=IPGJA É¥ú G�K`��G�CþNPGJIPGJA���W=ILweGuU^G�C�weG�I ß A�NV&��CÐ[Lk�q`W=A=X EhfHA í ShweGJî U^GÕKMfHADweG�I_G�I ý GJI_NBSQWed�weCFG�opG�I`�4GJADw=W=A=X U^G/�4Oh\=IMNPGJI(�#G�[L\=A=C`khG�ASQW^KBweGJIWM8U�aéGJk�N_fHI_C`GJA�NPCFG�IMNPGJA&r]fQdàNO��SQIPGJG�AHNO��CÐ[Lk]qFWDA=XVXHGJq`GJXhN É=ú CFGÕK�OQW^K_K_GJI_NBKMCÐ[L\�weW=IL[L\weC`G;acA�N_G�XhILSjNPCFfHA¨EhfhAþ) Ê�� W=ADw weGJI ë IPfhXhILSQTuTuC`GJILKMæ=ILSh[L\DG í S}EjS&C`A weG�A ß A�NO��CÐ[Lk�&q`W=A=XHK_æ=IPfhÑ�G�KPK¯G�CFA=GÕK l XHGJA�N_G�A Éú C`G�K_G�KpüvShæ=CFN_GJq]CÐKéN�dgfHqFXHGJADweG�I_TiSHK_K_GJAvXHGJXhq`C`G�weG�IMN É acT l ADKP[L\=q`WDK_K���C`IPwVweGJI l WedgUDShWGJC`A=GÕK í SHweG�î l XhG�A�N_GJA�ADOh\=GJIsU^GJN_ILSh[L\�N_GJN É�ß KN��CFILw�XhGJÑ�GJC`XQN2F�SQWDKW�4GJqÐ[L\=G�A ä GÕKéNLSQADwQ&N_G�CFq`GJA&weG�I í SHweG�î l XhG�A�N�ShWedgXhG�UDSQW=N�CÐKMNBW=ADw���CFG
w=CFGÕKMGvK_æ^G�ÑJCY�DÑJC`GJI_N+��G�IPw=GJA É=ú SQADSH[L\�4GJILweGJAbweCFGvü8fhA=Ñ�GJæeNPG8UmG�K_æ=IPfe[L\=GJAbweCFG í ShweGJî CFTuæ=q`GJTuG�AHNPCFG�IMN É RBC`GJIPU^G�C���CFILwbSQWed�weCFGü8fhA=Ñ�GJæeNPGVSQW^K�w=GJT ä�ú a Ê feweGJq`q�GJC`A=XhG�XHShA=XhG�A É^ý GJCFN_G�I_\DCFA×��CFILw�UmG�KP[L\=IPCFG�U^G�AGFv��G�q&[L\=G XhIPW=ADw=qFG�XhGJA^weGJA l U=qÐOQWedgG C`A=A=G�I_\DShqFU GJC`A=GÕK l XhG�A�N_GJA ÑJWDI � SQWedgÑ�GJCFN;KéNLSjN_NV�DADw=GJA Él U^K_[L\=q`C`G�PhG�ADw ÑJG�CFXhN¯weCFGÕKMGÕK�üvSQæDCþNPGJqDweG�A l WedgUDShW weG�K¯EjSQIPC`ShU=qFG�AVacA�NPGJIPæ=I_GJN_G�I_Ñ�t�k]q`WDK_G�K É
.;Å�
��!ÜDÅ�Ã�¿ÁÀ#Ã]ò^��Ü=Û!Ã� Ã.;ÆmÃ]À.Ä�Ã]À
l UDU=CFqÐweW=ADX ÍeÉÎÒ Ñ�GJC`XQN/F!w=ShKPK
G�CFA í SHweG�î l XHGJA�NVSQW^KsweG�A ä G�KMNPSQA^w]N_G�CFq`GJA�� l XHGJA�N ú G%&�DA=CFN_C`fhA Z!CFq`Gb� è l ú Z ê W=A^w G�CFADGJI Ê G�A=XhG EhfHA ë qÐOQADGJA U^GÕKéNPGJ\�N É�ú ShU^G�CBKMæmGJÑ�C�DÑ�CFG�IMNweG�I ß AHNO��CÐ[Lk]qFG�I�GJC`A=G�K í ShweGJî l XhG�A�N_GJAIF=weW=IL[L\ l ADXHSQUmGJAbÑJWbW É S Éeä GJq`CFGJdïK�F Ï CFG�qFG�AxW=A^wë qÐOQA=G�A CFA&weG�I l ú Z²weC`G
KMNPSjNPC`KP[L\=Gsr�NPI_WDkHNPW=IBweGÕK l XHGJA�N_G�AGF���OQ\=IPGJADwbweW=IL[L\ weCFGvacT�&æ=q`GJTuGJA�NLSjN_C`fhAbweGJI ë q`OhA=G�wDShK�wet]ADShT CÐKP[L\=G�opG�I_\DShqþNPGJA weG�K l XhG�AHNPGJA;dgG�KMN_XhG�qFG�XQN¦��CFILw Éú CFGvr]t]A�NPSjîiweG�I l ú Z�dgfHqFXhN4G�CFA=G�I�) Ê�� reæ=IPSH[L\=G�weC`G�weW=IL[L\�) Ê�� re[L\=G�TuSVweG%�^A=CFG�IMN��C`IPw É�ú C`G�K_G�reæ=IPSH[L\=GBK_G�N_ÑJN4w=SHK ä�ú a Ê G�NLSQTufeweGJq`q^EHfhA í ShweGJîVW=T É]ß IPXHOhA=Ñ�N���C`ILwiweCFG) Ê�� r]æDIPSH[L\=G�weW=IL[L\ G�CFA=G�K_fhXhG�ADSQADAHNPG¦� ß TsUmG�w=w=G�w ß îeæ=I_GÕK_K_C`fhA � ShA=XhW^SQXhGx�%F���G�q`[L\DGÑJWDI�r]æmGJÑ�C�DÑ�CFG�I_WDA=X;EHfhA l W^K_weIPâD[LkHGJA&EhG�I`�4GJA^weG�N���C`ILw�weC`GsC`A�GJC`A=G�I�) Ê�� UDSHKMC`GJIPGJA�&weG�A�r]æ=ILSh[L\=GvA]W=I�KP[L\Q��G�I�w=ShIPKMN_G�qFq`UDSQI(��OQIPGJA ÉDä GJC#w=CFGÕKMG�A l WDKPweIPâD[LkhG�AbkjShA=A&G�K8KMCÐ[L\Ñ É ä�É W=T+weG�A ý G�IMN�èïZ^Sh[�N ê G�CFA=GÕK ä GJq`C`G�dïK�\^SQADweG�qFA ÉHú CFG�r]t]AHNLSjîiweC`G�K_GJI ß I`�4GJCFN_G�I_W=ADXHKV&K_æ=IPSH[L\=G�XhG�\HN�w=SQUmGJC#khfhA=dgfhIPT�TuCþN�weGJI�r]t]AHNLSjî weGJI ë I_fHXhILSQTuTuCFG�IPK_æ=ILSh[L\=G í S}EjSuW=A^w��C`IPwxGJIPXHOhA=Ñ�N�weW=IL[L\xG�CFADG
@BA�N_G�I_TuGJADXhG�EhfHA_M � � F=weGJI��*M8U�aéG�[�N � W=G�I_t � SQA=XHWDSQXHGb� É
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l U=U=C`qÐweW=A=X Í=É Ò n í SHweG�î l XhGJA�N�ShWDKWS ë�ä��#ÿHÒ U U

��Ü=Û!Ã� vóLó;ômÀ#õHÃ�ö#ÄÕÃ
ú CFG�C`A w=GJI l ú Z EHGJIb��G�ADweGJN_G�) Ê�� r]æ=ILSh[L\DG�G�I_THJHXhq`C`[L\�N4w=GJT ß AHNO��CÐ[Lk]qFG�I�weCFGvü8fhA�&ÑJG�æeN_G�weG�K ä�ú a�& Ê feweG�qFqÐK�W=TuÑJWDK_G�NPÑJGJA É�ý GJqÐ[L\=G Ï CFG�q`K_G�NPÑJW=ADXhGJA í SHweG�îiUmGJC¥weGJA;GJC`A=ÑJG�q&A=G�A ü8fhADÑJGJæ=N_GJAxEhG�IMdgfHqFXhN/F=K_fhq`q¥\=CFG�I�U^GÕK_[L\DI_C`GJUmGJA���G�IPw=GJA É
ñ Ã�ÂÁ¿ïÃQ
6òKô ú SHK;ü8fhA=Ñ�GJæeN ä GJq`C`G�d¡��CFILw CFA í Shw=G�î C`T Ô GJXHGJADKPSjNPÑbÑ�W SQADw=GJIPGJA l XHGJA�&NPGJADK_teKéNPGJTuGJAIF=fhU�aéG�k�N_fhIPC`GJA�N_C`GJI_N4IPGJæDIPOHKMG�AHNPCFG�IMN Éeä G�qFC`G�dïK�k�JhA=ADGJAbGJC`A=ÑJG�qFA=GÕK�feweGJIShU^G�IbShWD[L\ Ê G�A=XhG�A EHfhA Z^SQk�N_G�A!��CÐKPKMG�A W=A�N_G�IbweG�A ä GJXHI_C � GJA ���'�����O� U=Ñ�� É

���'���A��������~ SQWedgADGJ\=TuGJA É]ä G�qFC`G�dïK®��G�IPw=GJAiC`A GJC`A=GJI ä GJq`CFGJdgUDShK_G�XHG�K_æ^G�C`[L\=G�IMN ÉHú CFGR8SQW=æ=NPSQW=dgXHSQUmG�weGJI ä GJq`CFGJdgUDShK_G�U^GÕKéNPGJ\�N�CFA weGJI�opG�I`��SQqFN_W=ADXVweG�I4G�CFADÑJGJq`A=G�A ä G%&q`C`G�dïK ÉQÏ WDK_OQN_Ñ�qFCÐ[L\sw=ShÑJWsâDU^G�I`��Sh[L\�N!w=CFG ä GJq`CFGJdgUDShK_G ä G�w=CFA=XHW=A=XHGJAsweC`G�SQWed ä G�qFC`G�dïKK_æmGJÑJCY�DÑ�CFG�IMN���W=IPw=GJA É r]fhqÐ[L\=G ä GÕweC`A=XhW=ADXhGJA&k�JhA=ADGJA�IPGJq`GJEjSQA�NBdgâDI�weC`G l WDKMdgâ=\�&IPW=A=X²EhfhA ë q`OhA=GJA�feweG�I Ï C`GJq`GJA K_GJC`A�W=ADw U^GÕK_[L\=IPGJC`UmGJA K_fhTuCþNxU^GÕKMfHADweGJIPG�Ñ�WUmGJIPâD[LkeK_C`[L\�N_C`XhG�ADweGvr]CFN_WDSQN_C`fhA=G�A É�� Oh\=GJIPG�K�w=ShÑJW���CFILwxCFT üvSQæ=CFN_G�q Ó G�I_qÐOQW=N_GJI_N É
ØbômÜ=Âïò�ô Ï C`GJq`G è Ô f�SQqÐK ê KMN_G�qFq`GJA C`A í SHweG�î GJC`A Ñ�GJA�N_ILSQq`G�Kiü8fhADÑJGJæ=NiwDSQI É r]C`G_��G�IPweG�AG�U^G�ADK_f���CFG ä G�qFC`G�dïK8C`A&GJC`A=GJI8GJA�NPK_æ=IPG�[L\=G�ADweGJA ä ShK_GKFmweGJI Ô fHShqFUDSHKMG�EHGJIb�4ShqþNPG�N ÉacT Ô G�XhGJA^K_SQN_Ñ Ñ�W SQADweG�I_G�A¨XHOhA=XhC`XhG�A ä�ú asr]teKéNPGJTuGJAþ��G�IPweG�A Ï C`GJq`G G�îeæ=q`CFÑ�CþNShq`K�G�CFXHGJADKMNPOhADweC`XhGÕK�M8U�aéGJk�NpCFTuæ=q`GJTuG�AHNPCFG�IMN É r]C`G�W=A�N_G�IPKP[L\=GJCÐweG�A K_C`[L\uw=ShT CFN�EhfHAw=GJI�â=UDqFCÐ[L\=GJAiC`AuXHOhA=XhC`XhG�Aur]teKMN_G�T G�AuEhGJIb�4GJADweGJN_G�AuçBGJæ=ILOhK_GJA�NPSQN_C`fhA weW=IL[L\ ß IV&G�CFXHA=CÐK_K_G Épú ShweW=IL[L\ NPI_GJN_G�A Ï C`GJq`GbCFA í SHweG�î¨A=CÐ[L\�NiCFTuæ=q`CFÑ�CþN Shq`Ku@BILKPSh[L\=GxGJC`A=G�KShWDK_XhG�dgâD\=IMNPGJA ë q`ShADK�SQW=dOF=KMfHADweGJIPA;UmG�K_CFN_ÑJG�Abw=GJA&r�NPSQN_WDK�G�CFA=GÕK4GJC`XhGJA^KéNLOQADweC`XhG�AM8U�aéGJk�NPK�T CFN�K_æmGJÑJCY�^KP[L\=GJA Ï WDKMNPSQA^w É^í ShweGJîxUmG�K_CþNPÑ�N�KMfHT CFN�ShWD[L\�weC`G Ê JHXhq`C`[L\�&kHGJCFN Ï C`GJq`GBW=ADShU=\DOhA=XhC`XvÑJW ë qÐOQADGJAiÑJW;EhGJIb��SQqFN_GJA W=ADw;weCFG Ê JhXHqFCÐ[L\=khG�CþN¯w=GJI l IV&NPCFk]W=qÐSjNPCFfHAuGJC`A=GJI l N_N_CFN_âDweG�XhGJXHGJA]â=UmGJI Ï C`GJq`GJA É @BA�N_G�I�weGJI¯o�C`GJq`Ñ�SQ\DqDweGJIpEHfhIP\DSQA�&w=GJA Ï C`GJqFNét]æ^G�AiU=CFGJN_GJN í ShweGJî weC`G8r]æmGJÑ�C�DÑ�CFG�I_WDA=X
weGJI�E]CFG�I Ï C`GJqFNét�æmGJA�� l [L\=C`GJEHGb��F� Ê ShCFA�NPShCFA!�%F�� ë G�IMdgfHI_TN� W=ADw_� � W=G�I_t�� ÉDý ShK�XhG�ADSQW�w=CFGÕKMG Ï C`GJqFNét�æmGJA)U^GÕweGJW=N_GJA��C`ILwVG�U^G�AedïSQq`qÐK�C`T üvSQæDCþNPGJq Ó FhweGJT üvSQæDCþNPGJqeâ=UmGJI4w=ShKpü8fhA=Ñ�GJæeN Ï CFG�qoFQG�I_qÐOQW=N_GJI_N É

ÍQÿ



l UDU=CFqÐweW=ADX ÍeÉ Ö n í ShweGJî;SQUDKMN_ILSQk�N_G l IP[L\=CFN_G�k�N_W=I2F=SQWDKWS ë¯ä¦��ÿ�Ò U U

nvÂïÜDÀ#ò�ô ë q`OhA=G¨è ë qÐSQADK ê ��G�IPw=GJA²C`A í SHweG�î�F�CFT Ô GJXhG�ADKPSjN_ÑbÑJW weG�A UmGJCÐweGJA EhfHI_\DGJI`&XHGJ\=G�ADweG�A)ü8fhA=Ñ�GJæeNPGJAGFmCFA�Ñ��4GJC ú SjN_G�CFG�A�K_æmGJÑJCY�DÑ�CFG�IMN É.ú GJIvü8fhæed�èï\=G�SHw ê GJC`A=G�Kë q`ShADKj��CFILwVCFT l ú Z�K_æ^G�ÑJCY�DÑJC`GJI_N Éjß IpG�A�N_\DOhqþN l ADXHSQUmGJA ÑJWiweG�T�weG�A ë q`ShA ShWDKO&qXJHK_GJA^weGJA ß I_G�CFXHA=C`KxèàNPI_C`XhXHGJI ê F�Ñ�W=T�EhG�I`�4GJADw=G�N_G�A ç�W=TuæedVèïU^fewet ê F!ShU^G�I ShWD[L\Ñ�W ä GÕweCFADXhW=A=XHGJAidgâDIBweCFG l AQ�4GJADw=UDSQIPkhG�CþN�weG�K ë qÐSQADKvè ë IPG�[�fHADweCFN_C`fhA ê W=ADwbweG�Aü8fhA�NPG�î]N¯è���fHAHNPG�î]NP[JfhADw=CþNPCFfHA ê CFAvweG�T w=GJI ë qÐSQA
ShWDK_XhG�dgâD\=IMN��4GJILweGJA�kjSQADA É l W^KO&qXJHK_GJA^weG ß IPGJC`XhADC`KPKMGsGJC`A=G�K ë qÐSQADK8kKJHA=A=GJA�Ñ É ä8É GJC`A Ï C`GJq�ègXHfHShq ê f]w=GJI8ShWD[L\�G�CFA=G� Sh[L\=IPCÐ[L\HN�ègTuG�KPKPSQXhG�EhG�AHN ê K_GJC`A É acA w=GJI�Ñ��4GJCFN_G�A ú SjN_G�CoFjweG�T�ç�W=Tuæed.weG�K ë qÐSQA^K�F�4GJILweG�AsweC`G l k�NPCFfHA=GJA
UmG�KP[L\=IPCFG�U^G�AsweC`G4w=GJI ë q`ShAsSQW^Kédgâ=\DI_G�AsKMfHqFq É�ú C`G�K_G�k�JhA=A=G�Al k�N_C`fhA=G�A^��C`G�w=ShK�r]G�ADweG�AVG�CFA=G�I � Sh[L\DI_CÐ[L\�N!feweG�I�wDShK ß IPÑJG�W=XhG�AsGJC`A=GÕK�r]W=U=Ñ�CFG�q`Kè¢r]W=U=XHfHShq ê K_GJC`A ÉDú GJIBç�W=TuæedpCÐKéNBEHfhq`q`KMNPOhADweC`XVC`A í S}EjSVÑJWbCFTuæ=q`GJTuG�AHNPCFG�I_G�A É
¢ Üeö�Ü��!¿ÁÂï¿ïÄ�¿ïÃ]ò l qÐK¡�4GJCFN_GJIPG�K�Ñ�WDKPOjN_Ñ�qFCÐ[L\=GÕK
ü�fHA=ÑJG�æeNvCFA�NPGJXhIPC`GJI_N í Shw=G�îÖ�4ShæDSQUDCFq`CþNPCFGÕK É�4ShæDSQUDCFq`CþNPCFGÕK k}ShæDK_GJq`AGFj��CFG weGJI � SQTuGxEHGJIPTsWeNPGJA q`OHK_KMN/F�Z�OQ\=C`XhkHGJCFN_GJA weC`GbShWedG�CFADGJIvXhG�TuGJC`ADK_ShTuGJA)@�A�N_GJIPTuGJA=XHGVEHfhA ä GJq`CFGJdïK�F ú G�K_CFIPG�K�W=A^w ë qÐSQA^KvSQIPU^G�CþNPGJA Éú C`GbK_f)K_æ^G�ÑJCY�DÑJC`GJI_N_G�A>�4SQæ^SQU=C`qFCFN_C`G�K weC`GJA=G�A²weG�A²C`A²C`\=IVUmG%�^ADweq`C`[L\=G�A ë qÐOQADGJAGFÏ CFG�qFG�A¨f]w=GJI ä G�qFC`G�dïKVSQqÐK ä GJXhIPGJADÑJW=A=X&C`\=IPGJI Ô âDqþNPCFXHkhGJCFNxèÁK_[JfhæmG ê É �4SQæ^SQU=C`qFCFN_C`G�KK_C`ADwbEhGJIPXhq`GJCÐ[L\]UDSQI4TuCþN�w=GJT Ê f]w=W=qFkHfhA=Ñ�GJæeN É

��Ü=Û!Ã� >. Ú'0��#¿ïÄ�Ã!1¥Ä�Å#Ú
acA l U=U=C`q`w=W=A=X ÍeÉ Ö C`KMN�weCFG�SQU^KéNPIPShkHNPG l IL[L\=CFN_G�kHNPW=I�GJC`A=G�K í ShweGJî l XhG�AHNPGJA;wDSQIPXhG�KMN_G�qFqFN Éß C`A í Shw=G�î l XHGJA�NvSQIPU^G�CþNPG�N�ADSh[L\�weGJT�dgfHqFXHGJADw=GJA ë I_C`A=ÑJC`æ É�ú CFGuC`A�N_GJIPA=G�A)ü8fhA=Ñ�GJæeNPG� ä G�qFC`G�d��%FQ� ë qÐSQADK��sW=ADw<� Ô f�SQqÐK���FQ��CFGsShU^G�I�SQW^[L\bG�CFA�NPI_G � G�ADweG � SH[L\=IPC`[L\�N_G�AGFeGJIPÑJG�W=XhG�AC`T¸CFADA=GJIPGJA GJC`A=GÕK í SHweG�î l XhGJA�NPGJA KMæmGJÑ�C�^KP[L\=G ß IPGJC`XhA=CÐKPKMG É=ú C`G�K_G ß I_G�CFXHA=CÐK_K_GW��G�IPweG�AC`A G�CFADGJI � C`KMN_G²è ß EhG�A�NV&6qFCÐKéN ê F¯w=CFG�ADC`[L\�N;w=ShI_XHG�KMN_GJq`qFNuCÐKMN/F¯EHGJIb�4ShqþNPG�N É�í GÕweG�K ß I_G�CFXHA=C`KSQW^K¯weC`G�K_GJI � CÐKéNPG���C`IPwiw=W=IP[L\xweCFG�ç�G�Shk�N_C`fhADKV&�£ ú G�qFC`UmGJILSjN_C`fhA^KMkHfhTuæ^fHA=GJA�NPG4THJHXhq`C`[L\=G�A

ÍeÈ
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Action

Process Event
Action
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Goal Finished
drop-impossible-attitudes()
drop-successful-attitudes()

Goal Finished
drop-impossible-attitudes()
drop-successful-attitudes()

Agent
Init

Initialize-state()

Agent
Init

Initialize-state()

Select
Candidates

deliberate()

Select
Candidates

deliberate()

Find Applicable
Candidates

option-generator()

Find Applicable
Candidates

option-generator()

Schedule
Candidates

update-intentions()

Schedule
Candidates

update-intentions()

Execute
Plan Step

execute()

Execute
Plan Step

execute()

Terminate
Plan

drop-impossible-attitudes()

Terminate
Plan

drop-impossible-attitudes()

l U=U=C`qÐweW=A=X Í=ÉÎû n Ê GJA=XHGvSQA Ê G�NLS'& l k�N_C`fhA=G�AGF=SQW^KWS ë¯ä¦�#ÿHÒ S U

ë qÐOQA=G�A²Ñ�W=XhG�fhILweA=G�N Épú C`G�K_GJI Ï W=fHIPw=A�WDA=XHK_æ=IPfhÑJGÕK_K
q`OhWedàN C`A Ñ��4GJC(��G�CFq`GJA SQU É acT G�IV&KMN_GJA&re[L\=IPCFNMN(��G�IPw=GJA SQq`qFG�THJhXhq`CÐ[L\=GJA ë qÐOQA=G�UmGJIPG�[L\=A=GJN
ègTiSjNL[L\=CFADX ê W=ADwbC`T¸Ñ��4GJCFN_G�Are[L\=IPCFNMNW��CFILw�G�CFA=G l W^KV��SQ\=qpShWDK8w=GJI�THJhXhq`CÐ[L\=GJA Ê GJA=XHGVXHG�N_IPf � GJA ègTuG�NLS'&6qFG�EhGJq!IPG�S'&K_fhA=C`A=X ê weC`G
Ñ�W=I l W^Kédgâ=\DI_W=ADXiXhGJUDIPSH[L\HN(�4GJILweGJA&K_fhq`q É=ú C`GsweG%�^A=CþNPCFEbÑJWDI l WDKMdgâ=\=IPW=A=XSQW^KMXHG���OQ\=qFN_G�A ë qÐOQA=G��4GJILweG�A)C`A¨weGJI � C`KMN_Gudgâ=IsU^G�I_G�CþNLKéNPGJ\=G�ADweG ë qÐOQA=G�èïI_GÕShwet�qFCÐKéN ê FGJUmGJA=dïSQq`q`K�A=CÐ[L\HN�w=ShI_XHG�KMN_GJq`qFN/FhXHG�K_æ^G�C`[L\DGJI_N É l WDK�weC`G�K_GJI � CÐKéNPG��4GJILweGJA;w=CFG ë q`OhA=G�ADSh[L\�&GJC`ADShADweGJI;GJA�NMdgG�I_A�N W=ADw UmGJXHfhA=ADGJA ÑJW�UmG�ShI_UmGJCFN_G�A É¯ß C`A ë qÐSQA���C`IPw w=ShU^G�C8K_fhqÐSQA=XHGUmG�SQIPUmGJCFN_G�N�U=CÐK�GJI�G�îeæ=q`CFÑ�CþN�GJC`A=G ý ShIMNPG�ShA!�4GJCÐK_W=A=X;ShWDKédgâD\=IMN�feweGJI�weG�A)C`A�N_GJIPA=G�A Ï W�&KMNPSQA^wxweGÕK í ShweGJî l XhG�A�N_GJA UmGJG�CFA��^WDK_KMN É
��Ü=Û!Ã� vóxò�À.Ä�Ã�Ú}ö!Ú}Ã�ÄÕÃHÚ
ú GJI
acA�N_G�I_æDI_GJN_GJIPÑJt]k]q`WDK�weGJIvC`A ÍeÉÎÍeÉÎÍ EHfhIPXhGÕKéNPGJq`qþN¡��W=ILweGKF�ShI_UmGJCFN_GJN
CFA�aéGÕweGJI l Uedgfhq`XhGweGÕK Ï t]k]qFWDK_G�Kvw=CFGÕKMG�qFUmGJAþM8æmGJILSjN_C`fhADGJA�CFA weG�I
Xhq`GJCÐ[L\=G�A�ç�G�CF\DGJAedgfHqFXHG SQU É�í Shw=G�î�UmG%&KP[L\=I_G�CþNPG�N�\=C`GJIpGJC`A=G�A ShADweGJIPGJA ý GJX É @�T�weC`GBSQIL[L\=CFN_GJk�NPW=I_G�qFq`G Ô IPW=ADw=q`ShXhG�dgâ=I�GJC`A Ô fHSQqú GJq`CFUmGJILSjNPCFfHADKMEHGJI_dïSQ\=IPGJA ÑJW;GJUmGJA=G�AGF���WDIPweG8SQWDK�weGJT KéNLSjNPC`KP[L\=GJAIFQdgG�KMN�EHfhIPXhG�XhGJUmGJADGJAÏ t]k]qFW^K
GJC`AT�^G�îeCFUDqFG�I/Fl�4Sh\=qY�4GJCÐK_G EhG�IPOhADweGJIPUDShI_G�IvGJA�NO��C`[LkHGJqFN É!ú C`G�K XhGÕK_[L\^SQ\GF#CFADw=GJTweC`GiKéNLSQIPI_G l UedgfHqFXHGuw=GJI l k�N_C`fhADGJA�SQWedgXHGJU=IPfe[L\=GJAR��W=IPw=GVW=A^w)weC`GuGJC`A=ÑJG�qFADGJA l k�N_C`f�&A=G�A CFA KMfHXhG�ADSQA=A�NPG Ê G�NLS'& l k�N_C`fhA=G�A â=UmGJI_dgâ=\=I_N���WDIPweG�A É r]f�G�AHNO��CÐ[LkhG�qþNPG;K_C`[L\ Ñ É ä�ÉSQW^K�weGJI(M8æ^G�IPSQN_C`fhA �'�%���.�����'��~��Z��|A}'~!�A|����'� weC`G Ê GJNPS�& l kHNPCFfHA¥¤ �%�O����~'¦%�����	���%��~���� ÉacA l U=U=C`q`weWDA=X Í=ÉÎû C`KMN�w=GJI�khfhTuæ=q`G�N_N_GureSjNPÑVSQA Ê G�NLS'& l k�N_C`fhA=G�A&TuCþN�opGJIPGJIPU=W=A=X�KMUmG%&ÑJC`GJ\]W=ADXhGJA w=SQIPXhGÕKéNPGJq`qþN Épú C`G�K_GJI;reSQN_Ñ&SQA Ê G�NLS'& l k�N_C`fhADGJA C`KMN SQWDK_I_G�C`[L\DGJADw²W=T weG�AfhIPC`XhC`ADSQq`GJAxacAHNPGJIPæ=IPG�N_G�I_Ñ�t]k�q`WDK�ADSh[L\DÑJW=U=C`qÐweGJA Éú WDIP[L\�weCFG l WedïK_æDShqþNPW=A=X weGJI ë IPfhÑJGÕK_K_khGJNMNPGsweG�K�fHI_C`XhC`ADSQq`GJA Ï t�k]q`WDK/F^XHCFA=XbweC`GsacA�&dgfhIPTiSjNPCFfHAxâ=UmGJIBw=CFG
ç�G�CF\DGJAedgfHqFXHG
weGJIBShU=ÑJWDShI_UmGJCFN_G�ADweG�A_M8æmGJILSjNPCFfHA=GJAbEhG�I_q`fhIPGJA Éeú CFGA=G�W=GBacTuæ=q`GJTuGJA�NPSQN_C`fhAuUmGJA�JhN_C`XQN�weGÕKM\^SQq`U G�CFADG Ê JhXHqFCÐ[L\=kHGJCFNpdgG�KMN_ÑJWDqFG�XhGJAuU=Ñ/� É dgGÕKéNPÑJW�&KMN_GJq`q`GJA���G�q`[L\DG Ê G�NPS�& l k�N_C`fhA�weCFGiA^Oh[L\DKMN_GuC`A�w=GJI l k�NPCFfHADK_ShUedgfhq`XhGuK_GJC`A�K_fhq`q É�ú C`G�K_G�K��C`IPwbweW=IL[L\xG�CFADG l XhG�ADw=S�F=weCFGvC`A l U=U=C`qÐweW=A=X Í=É Þ w=ShI_XHG�KMN_GJq`qFN�CÐKMN�G�I_IPGJCÐ[L\�N ÉacA w=GJI l XhG�ADw=SR��G�IPw=GJA²ShqFq`G Ê G�NPS�& l k�N_C`fhA=G�A SQW=dgXhG�dgâD\=IMNiweC`GxÑ�W=I l WDKMdgâ=\=IPW=A=X

ÍhÍ



l U=U=C`q`w=W=A=X ÍeÉ Þ n í Shw=G�î;acA�N_G�I_æDI_GJN_GJI�ShWDKWS ë�ä��#ÿHÒ S U

UmGJIPGJCFNPKMN_GJ\DGJA ÉDú SQUmGJCl��G�IPw=GJAbCFA ä GJÑ�CFG�\�WDA=X KéNPGJ\=G�ADweG l kHNPCFfHA=GJA&weWDIP[L\ GJC`A=G ä SQWDT^&KMN_IPW=k�N_W=I2F���C`G�C`T$GJILKéNPGJA ß C`A�N_ILSQX w=GJI l XhG�ADw=S¨G�IPK_C`[L\�NPqFCÐ[L\GF�wDSQIPXhG�KMN_G�qFqFN É�� CÐ[L\�NxC`Aä GJÑ�CFG�\�WDA=X KMN_G�\=GJA^weG l k�N_C`fhADGJAbGJIP\DSQqFN_G�A�aéG/��G�CFqÐK�GJC`A=GJA G�CFXHGJA=G�AbK_GJæDShIPSQN_G�A ß C`A�N_ILSQX ÉÊ GJNPS'& l k�NPCFfHA=GJA kKJhADA=GJA TuCþN G�CFA=G�IiopfhIPU^GÕweC`A=XhW=ADX)EHGJILKMG�\=GJA���G�IPweG�AGF�weC`GbdgG�KMN_q`GJXQNW=A�N_G�I¤�4GJqÐ[L\=GJA @�TiKéNLOQADweG�A weC`G Ê GJNPS'& l k�NPCFfHA SQWDKMdgâ=\=IPUDSQI;C`KMN É r]fhq`qFN_G�weC`G�opfHI_UmG%&weC`A=XhWDA=X)ADC`[L\�N TuGJ\=IuÑ�WeN_IPG � GJAGF�KMf�C`KMN;weC`G U^GJN_IPG � GJADweG Ê G�NPS�& l k�N_C`fhA²ADC`[L\�NiTuGJ\=ISQW^Kédgâ=\DI_UDShI�WDADw¤��C`ILw;SQW^K4w=GJI l XHGJADw=SVGJA�N_dgGJIPAHN Éeß A�NPKP[L\=GJCÐweW=ADXHK_qFfHXhC`k C`A weGJAbü�fHT^&æmfhA=G�AHNPGJAT� l WDKV��SQ\Dq�r]N_ILSjN_G�XhC`Gb��èïacAHNPGJIPæ=IPG�N_G�IureGJq`G�[�NPCFfHA r]N_ILSjN_G�Xht ê WDADwÖ� ß C`ADKP[L\�WDUr�NPIPSQN_GJXHt��¨ègacADK_GJI_N_C`fhA r�NPIPSQN_G�Xht ê U^GÕKéNPCFTuT
N;w=CFG l WDKV��SQ\DqBU=Ñ�� É weGJAÕM8I_Niw=G�K ß C`A�&dgâ=XHGJADKvEHfhA l k�NPCFfHA=GJA É r]f�G�AHNLKéNPGJ\=G�A¨Ñ É ä�É weC`G fhUmGJA�G�I`��OQ\=A�NPGJA ä SQW=TiKMN_IPW=k�N_W=IPGJAGFUmGJC`T ß C`Aedgâ=XHGJA¨C`A ä G�ÑJC`GJ\]W=A=X&KMN_G�\=GJADw=GJI l kHNPCFfHA=GJA Él� SH[L\¨weGJI l WDKV��SQ\Dq�GJC`A=GJIsXhG%&GJC`XhADG�N_G�A l k�N_C`fhA_��C`ILw�weC`G�K_G
CFA�w=GJI8ü8fhTuæmfhA=G�A�N_GW� l [�NPCFfHA ß îeG�[�W=N_C`fhA�� SQW^KMXHG�dgâ=\=I_N Éú ShweW=IL[L\ k�JhA=A=G�A²A=G�W=G Ê G�NLS'& l k�N_C`fhA=G�A²G�AHNLKéNPGJ\=G�AGFpweC`GxC`A weC`G l XHGJADw=S�CFA�NPGJXhIPC`GJI_N�4GJILweGJA¨TVâDK_K_GJA É#ß C`A=Gb@BILK_SH[L\=Gidgâ=Iuw=ShK ß A�NPKMN_G�\=GJA²A=GJW=G�I l k�N_C`fhA=G�A C`KMN wDShK l Wed &N_IPG�NPGJA EhfHA reGJCFN_GJADG � GJk�N_G�A&U^G�C�weGJI l WDKMdgâ=\=IPW=A=XiG�CFA=G�I Ê GJNPS'& l k�NPCFfHA É r]GJCFN_G�A=G � GJk�NPGKFK_f)Ñ É ä�É weC`G§T�ADweG�I_W=ADX�w=G�K ý G�IMNPG�KuG�CFA=GÕK ä G�qFC`G�dïK/FpkKJHA=A=G�A²W É @ É w=SHK l WDK_qYJ�KMG�A²G�C&A=G�I ä GÕweC`A=XhW=ADX)ADSH[L\DK_C`[L\=Ñ�CFG�\=GJA Épý G�A=A G�KiK_C`[L\ U^G�C�weG�IiU^GJN_IPG � GJADweG�A ä GÕweC`A=XhW=ADXW=T GJC`A=G
\DShADweG�qþN2FDweC`GsSQA=XHCFG�UeN�C`A_��G�q`[L\DGJI�r]CFN_WDSQN_C`fhA&G�CFA Ï C`GJq�U^G�GJADweGJN��4GJILweGJA&K_fhq`qoFK_f I_GÕKMWDqþNPCFG�IMN w=ShK;CFA weGJI ß CFA�NPIPShXhW=A=X²GJC`A=G�KxA=GJWDGJA l XhGJA^w=SQG�CFA�N_ILSQX�KiTuCþN&weG�I ä G%&ÑJG�C`[L\DA�WDA=X ú I_fHæ Ô fHShq l [�N_C`fhA É opGJILSQA�NO�4fhI_N_q`C`[L\�dgâDIuwDShK ä G�KMN_C`T TuG�A weG�I THJHXhq`C`[L\=G�AA=G�W=GJA Ê GJNPS�& l kHNPCFfHA=GJA K_C`ADw weC`G�ü8fhTuæ^fHA=GJA�NPGJA��*��\DShA=XhG���fHTuæ=WeNPSQN_C`fhA��8W=A^w^�*��fhA�&K_G/��W=GJA^[�G ú GJN_G�I_TuC`ADSjNPCFfHA��vC`T�IPG�[L\�N_G�AxWDAHNPGJIPGJA ä GJIPGJCÐ[L\bw=GJI l UDU=CFqÐweW=ADX ÍeÉ Þ=É=ú SQUmGJCkhfHTuT
N;weG�Ixü8fhTuæ^fHA=GJA�NPG��*��\DSQADXhGR��fhTuæ=W=NPSjNPCFfHA���weC`G ä GJIPG�[L\=A]W=A=X ShqFq`GJI;T�JHXhq`C&[L\=G�A r]teKMN_GJTVEhG�IPOhADweGJIPW=A=X�ÑJWsWDADwVw=GJIpü�fHTuæ^fHA=GJA�N_G��*��fhA^KMG2�HWDGJAD[JG ú G�N_G�I_TuC`ADSjNPCFfHA��weC`GsZ=GÕKéNLKéNPGJq`qFWDA=X;SQW^KMXHGJqXJHKMN_GJI ä G�w=CFA=XHW=A=XHGJA&W=ADw ß I_Ñ�GJW=XHW=A=X w=ShIPShWDK�I_GÕKMWDqþNPCFG�I_G�ADweGJIÊ GJNPS'& l k�NPCFfHA=GJA É
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acA²weC`G�K_GJT üvShæ=CþNPGJq®��W=IPw=GJA²weC`G Ô IPW=ADw=q`ShXhGJA�dgâDI weC`G�K_G ú CFæDqFfHTuShI_UmGJCFN wDSQIPXhG�KMN_G�qFqFN ÉRBC`GJIPUmGJC�XhC`A=X;GÕK�EhfhILSQq`q`GJTºw=SQIPW=T w=SHK8K_GJ\=I�K_æ^G�ÑJC`GJq`qFGH��\=GJTiSbweC`G�K_GJI l IPU^G�CþNvC`A)weG�Aü8fhA�N_GJî�N4weGJI Ê W=qFN_CÐSQXhG�A�N_GJA�NP\=GJTiSjNPCFk GJC`A=Ñ�W=fhILweA=G�A É�ä G�XhfhADA=GJA���W=ILweGBTuCFN4G�CFADGJI ß IV&qÐOQWeNPGJIPW=A=X EhfhAxCFA�NPGJq`qFC`XhG�AHNPGJA l XHGJA�N_G�AxW=A^wxweG�I_G�A ß CFXHGJADKP[L\DSjdàNPGJAGFeWDT�SQADKP[L\=q`CFG/PhG�ADwN_\DGJTiSjNPC`KP[L\iSQWed l IL[L\=CFN_GJk�NPW=I_G�A dgâ=I l XhGJA�NPGJAuâ=UmGJIPÑJW=XHGJ\=G�A Éhú fhI_N���W=IPw=GBKMæmGJÑ�CFG�qFqmweCFGä�ú a l IL[L\=CFN_G�kHNPW=IiEhfHI_XHG�KMN_G�qFqFNVW=A^w C`\=IPG�ü�fHA=ÑJG�æeN_GbGJIPqÐOQWeNPGJI_N É�ú SQUmGJC+��W=ILweG&weG�WeNV&q`C`[L\GF¥w=SHK_K�weC`G ä�ú a l IL[L\=CFN_G�kHNPW=I�KMCÐ[L\)KMNPShI_k&SQW=d¯acA�N_GJA�NPCFfHA=GJA)khfhADÑJGJA�NPI_C`GJI_N É acT l A�&KP[L\=qFW^K_K�w=SQILSQA�U^GÕK_[L\=IPC`GJU�weC`G�K_G�K�üvShæ=CþNPGJq!Ñ��4GJCpK_GJ\=I�U^G�kjSQA=A�N_GuacTuæ=q`GJTuGJA�NLSjN_C`fhA)weGJIä�ú a l IL[L\=CFN_GJk�NPW=I Éeú CFGÕK¦�4ShI�ÑJW=T¸G�CFADGJA weCFG�acA�N_G�qFq`C`XhGJA�NBç�GÕKMfHW=IP[JG ä fhWDADweG�w Ê SH[L\=C&A=G�I_t;èïaéç Ê l�ê W=ADw Ñ�W=T ShADweG�I_G�A w=SHK ë IPfe[�G�w=W=IPShq=ç�G�SHKMfHA=C`A=X
r]teKéNPGJTºè ë ç�r ê ÉHä G�C`weGacTuæ=q`GJTuGJA�NPSQN_C`fhA=G�A¨KMfHqFqFN_G�A¨ÑJGJC`XhG�AGFG��C`G GJC`A=G ä�ú a l IL[L\=CþNPGJk�N_WDI
W=TuXhGÕKMGJN_Ñ�N^��G�IPweG�AkhfHA=A�N_G É acT�re[L\DqFWDKPKMN_GJC`q¯weC`G�K_G�KvüvShæ=CFN_GJqÐKvâ=UmGJI Ô I_W=A^weq`ShXhG�A�weG�I l IPUmGJCFN���W=ILweG w=ShKí ShweGJîur]teKMN_GJT EhfHI_XHG�KMN_G�qFqFN Éhú ShK í SHweG�îir]teKéNPGJT CÐKéN�w=CFG ä SHKMCÐK�dgâ=I�acTuæ=qFG�TuGJA�NPSQN_C`fhA=G�AC`A�w=CFGÕKMG�I l IPU^G�CþN
W=A^w�wDSQ\=G�IvW=ADSQU.weC`A=XhU^SQI É¥ß K¡��W=ILweG w=ShI_XHG�KMN_GJq`qFN/Fv�4SHK í SHweG�î)C`KMN/F�4GJqÐ[L\=G ä�ú aBü8fhA=Ñ�GJæeNPG
G�K�W=TiKMGJN_ÑJN/F:��CFG
GÕK�dgW=ADkHNPCFfHA=C`GJI_N8W=ADw���G�q`[L\=G ß I_X�OQA=Ñ�W=A=XhG�Aí ShweGJî ÑJWDKPOjNPÑJq`C`[L\bÑJW&weG�A&r]NPSQA^w=SQILw ä�ú a�ü8fhA=Ñ�GJæeNPGJAbU^GÕKMCFN_ÑJN É
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ë \=C`qFf�KMfHæ=\=C`G ä GJq`C`G�d ðxÃ]òÕ¿gÚjÃ acA�N_GJA�NPCFfHA��\DGJfhIPC`G ä GJq`C`G�d ÷�¿ÁÃ�Â acA�N_GJA�NPCFfHA
acTuæ=q`GJTuGJA�NPSQN_C`fhA ç�GJqÐSjNPCFfHADSQq`G ú8ä èïfeweGJI�M8U�aéGJk�N ê ¾8ÚjÃ]¿ïÆmÀ#¿Áò ë qÐSQA

l UDU=CFqÐweW=ADX Ó=É`È nÕ@BA�N_G�IPKP[L\=C`G�weGpC`AsweG�I#@�TuK_G�NPÑJW=ADX8weG�I ä�ú a ä G�XhIPC � GKFÕSQWDK�S ý�ë R ÍQÿHÿ=È[U
ä GJC�weG�I ä GJN_ILSh[L\�N_W=ADXxEHfhA�æDI_f�SQk�N_C`EhG�AGF^C`A�N_G�qFq`CFXHGJA�N_G�A l XhGJA�NPGJA�KMæ=C`GJqFN
w=ShK�ü8fhA�&ÑJG�æeN&weG�K Ï C`GJqÐK;G�CFA=G�ÑJG�A�N_ILSQq`G�ç�fhq`q`G ÉBÏ CFG�qFG�K_æ=CFG�XhG�qFA w=CFG Ê fQNPCFEjSjNPfhIPGJA���C`G�w=GJI weCFG@BILKPSh[L\=GvdgâDI�wDShK�R�SQA^weGJq`A)weGÕK l XhG�A�N_GJA)KMC`ADw É¥í G�wefe[L\&dgâ=\DIMN�GJC`A Ï C`GJq�C`T�opGJIPXhq`GJCÐ[L\ÑJW)GJC`A=GJT ë q`ShA)G�CFA�re[L\DSjN_N_G�ADw=ShK_GJC`A�C`A)Shk�N_W=G�qFq`GJA l XhG�A�N_GJADæ=q`SQNMN_dgfhIPT G�A���C`G í l �4üS ä ç�R ��áHá�U F í l Ê S RBW=U áHá�U feweG�I ë ç�r É r]fik]IPCþNPC`K_C`GJIPGJA&weC`G l WeNPfhIPGJA&C`AÖS � ë R ÍQÿHÿHÍ S U Fw=SHK_K Ï CFG�qFG)Ñ���SQI G�CFA C`A�N_G�XhILSQq`GJI ä G�KMNPShADw]N_G�CFq�N_\=G�fhIPG�NPC`KP[L\=GJI l IPU^G�CþNPGJA���C`GþS ç Ô�á=È F� ��áHÓ�U K_CFA^w�F¯SQUmGJIiC`A�æ=ILSQk�N_CÐKP[L\=GJA ä G�q`ShA=XhG�A���C`G�weG�I;ç�GJæDIPOHKMG�AHNLSjNPCFfHAþ�4GJA=C`X ë W�&U=q`CFkjSQN_C`fhADK_TiSjN_G�I_CÐSQq¥EHfhIP\DSQA^weGJAxC`KMN É l U=U=C`qÐweW=A=X ÓDÉFÈ EHGJILweGJWeNPqFCÐ[L\�NBweCFGÕKMGÕK Ê ShA=khf É r]CFGÑJG�CFXhN�ShWedOF¥w=ShKPK Ï C`GJq`G CFA�X�OQA=XHCFXHGJA&acTuæ=q`GJTuGJA�NLSjN_C`fhADGJA�q`G�w=CFXHqFCÐ[L\�weW=IL[L\�weG�A_�DâD[L\�NPC&XhG�A^��\DSQILSQk�NPGJI¥GJC`A=GÕK ß IPGJC`XhA=CÐKPKMGÕK�w=ShI_XHG�KMN_GJq`qFNG��G�IPweG�AvW=ADwvK_fhTuCFN#GJC`A=G�kHfhA=Ñ�GJæeNPCFfHA=GJq`q`G� â^[LkhG�Ñ���CÐK_[L\=G�A���\DGJfhIPC`G�WDADw ë IPSQîeC`K�EHfhIP\DSQADw=GJA;CÐKMN ÉÏ C`GJq¯weC`G�K_G�KsüvSQæ=CFN_G�q`K�CÐKéNVG�K/F�weCFGÕKMG � âD[LkhGiÑ�W�EhGJIPk]qFG�CFADGJI É.ú C`G�K
XHG�KP[L\=C`GJ\�NvCFADw=GJTweC`G&U=CÐK w=SjNPf�EhfhIP\DShADweGJA l IPUmGJCFN_GJA Ñ�W=I;ç�G�æ=IPOHKMG�A�NPSjNPCFfHA²W=A^w r]N_IPW=k�N_W=IPCFG�I_WDA=X¨weG�Kü8fhA=Ñ�GJæeNPG�K Ï C`GJqBEHfhIPÑJWeNPIPShXhGJA É acADK_UmG�K_fhADweG�I_G&K_fhq`qFG�A wDSQUmGJC�weC`G�r�NPI_W=k�NPW=I_G�AGF¯weC`G&C`Aí ShweGJîsW=TuXhGÕKMGJN_Ñ�N¯K_C`ADw W=ADwuC`T R�CFA]U=q`C`[Lk SQWed.GJC`A=G Ô f�SQq ú GJq`CFUmGJILSjNPCFfHADK_EhGJI_dïSQ\DI_G�AsEhfHAý CÐ[L\HNPCFXHkhG�CþN�KMC`ADw�F.EhfHI_XHG�KMN_G�qFqFN��4GJILweGJA É¥ú SQUmGJCj��C`IPw�ShWDK_XhGJ\DGJADw&EHfhA)EhGJILKP[L\=CFGÕweGJADGJAr]CÐ[L\�NO��G�C`K_GJAiSQW=d.G�CFA Ï CFG�qDW=A^w weGJA w=W=IP[L\ ä�ú a���\=GJfHI_C`GJAuXHG�dgfhILweG�IMNPGJA ß C`XhGJA^K_[L\DSQdàN_G�AGJC`A�ü8fhADKMN_IPW=k�NBGJIbJhI_N_G�IMN2F��4GJqÐ[L\=G�K8SQqÐKBG�CFA=GVXhWeNPG Ô IPW=ADweqÐSQXHG�dgâ=I�GJC`A Ô fHShq ú GJq`CFUmGJILS'&N_C`fhA^KMEHGJI_dïSQ\=IPGJA XHGJqFN_G�AbkjShA=A É

Ä��/� ´��%¯N©(��«rYZ[��µ«2�l©(�
ú CFG ß CFXHGJADKP[L\DSQdàN_GJA weCFGxGJC`A=GJT Ï C`GJq�ÑJW=XHG�K_æ=IPf][L\DGJAÖ�4GJILweGJA¨k�JhA=A=G�AGF#K_C`ADw¨EhfHIPShqFq`GJTweW=IL[L\ weC`G8G�A�NPK_æ=I_GÕ[L\=GJA^weGJA ä�ú a�&���\=G�fhIPCFG�A_S ç Ô�áDÈ F�� ��áhÓ2U XHGJæ=ILOQXhN ÉQß C`A Ï CFG�q^UmG�K_CþNPÑ�N
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weG�T A^Sh[L\xdgfhq`XhGJA^weGJA ß C`XhGJA^K_[L\DSQdàN_G�A Éeß K�CÐKéN
ÈHÉ ü8fhA^KMCÐKéNPGJA�N
Í=É4ë G�IPK_C`KMN_G�A�N
ÓDÉ�ú W=IL[L\edgâ=\=IPUDShI
Ì^É�ä G�k}ShA=A�N
Ò=É @�A=GJIPIPGJCÐ[L\HN Z

ó;ômÀ!ò�¿ÁòJÄÕÃ�À.Ä�ô l q`K8weCFGvXHI_WDADweq`GJXhG�ADweG ß C`XhG�ADKP[L\DSjdàNBEHfhA Ï C`GJq`GJAGF=UmG�NPIPSH[L\�N_G�NBTiShA�weCFGü8fhA^KMCÐKéNPGJA=Ñ É.Ï �4GJC Ï C`GJq`GVG�CFADG�K l XhG�A�N_GJA)KMfHqFq`GJA�w=GJTuADSh[L\�khGJC`A=G Ï WDKMNPOQA^weGsUmG%&KP[L\=IPGJC`U^G�A�weCFG�K_CÐ[L\ XHGJXHGJADK_GJCFN_C`X)q`fhXHC`KP[L\ SQWDKPK_[L\DqFC`G�PHGJA É r]f¨CÐKMN Ñ É ä8É weGJA=k]UDShI/FwDShKPK�GJC`A l XHGJA�N�kHGJC`A=GBÑ/��G�C^SQk�NPCFEHGJA Ï C`GJq`G�UmG�SQIPUmGJCFN_G�N4weCFG�weC`G8r]teKéNPGJTuÑJW^KéNLOQADweG
¶Z· W=ADw · U^GÕK_[L\DI_G�CFUmGJA É

n�Ã�ÚjòÕ¿ïò�Ä�Ã]À.ÄKô Ï C`GJq`G�GJC`A=G�K l XHGJA�N_G�A
KMC`ADwvæmGJILKMCÐKMN_GJA�N É�ä G�ShI_UmGJCFN_GJN�GJC`A l XHGJA�N�G�CFA Ï C`GJq]K_fEHGJILKMW^[L\HN�G�I�SQq`qFG Ê JhXHqFCÐ[L\=khG�CþNPGJA SQWDK_ÑJW^K_[L\�JHæedgGJAbW=TºweC`G�K_G�K Ï C`GJq#ÑJW GJIPIPGJCÐ[L\=GJA Éú GJI l XhG�AHNj��C`IPwsA=C`[L\�Npfh\DA=G¯NPI_CFdàN_C`XhG�A Ô IPW=ADw w=SHK Ï CFG�q�EHGJIb��G�IMdgG�AGF}KMfHADweGJIPAsA]W=I�4GJADA GJIVkhGJC`A=G Ê JhXHqFCÐ[L\=khG�CþN
TuG�\=I K_C`GJ\�NVw=SHK Ï C`GJq�GJI_dgfhq`XhIPGJCÐ[L\�ÑJW UmG�ShI_UmGJCFN_G�AfeweG�I(��G�A=A GJI�UmGJIPGJCFNPK�w=SHK Ï C`GJq�G�I_IPGJCÐ[L\�N4\DSQN É
ðbÅ�Ú'0��l
�����Ú���ÜeÚQô ß KBK_fhq`q�weGJT l XHGJA�N_G�A;NP\=GJfHI_GJN_CÐK_[L\xT�JHXhq`C`[L\ K_GJC`AGF=weC`G Ï CFG�qFGvweC`GvGJIShA=A=C`TuT
N/FpShWD[L\ ÑJW²GJIPI_G�C`[L\=G�A É#ú C`G�K U^GÕweGJW=N_G�N2Fpw=ShKPKsweG�I l XhG�AHNuXhqÐSQWDUeN/F�w=ShKG�CFA Ï WDKéNLSQADw weG�I ú fHTiOQA=G�G�CFA=XHGJA=fHTuT G�AH��G�IPweG�AVkjShA=AuCFA weG�T weG�I¯weW=IL[L\iw=ShKÏ CFG�qmUmG�KP[L\=IPCFG�U^G�A=G Ï WDKéNLSQADw;XhC`qþN É aéKMN�G�K�weGJT l XhG�AHNPGJA ADC`[L\�N�T�JHXhq`C`[L\xSQA;K_fhqÐ[L\G�CFADGJA Ï WDKMNPSQA^wNaéG�TuShq`K�XHq`ShW=UmGJAbÑJWbkKJhADA=GJAGFeK_f K_fhq`q�w=SHK�UmG�NPI_G � G�ADweG Ï C`GJq.kHGJC`AÏ CFG�q�GJC`A=GÕK l XHGJA�N_G�A K_GJC`A É¥Ï CFG�qFGvWDAHNPGJILK_[L\DCFGÕweGJA KMCÐ[L\&KMfiEHfhA IPGJC`A=GJA ý â=ADKP[L\=G�Aè ú GÕKMC`IPG�K ê S ç Ô�á=È%U¢É
ñ Ã�1=ÜDÀ#À.Ä�ô @�A�EHGJIPÑJCÐ[L\�N_UDShIpdgâ=I�w=CFG�ü�fHADKéNPI_WDkHNPCFfHAVG�CFADG�K ú G�qFC`U^G�IPSQN_C`fhADK_EhG�IMdïSh\=IPGJA C`KMN/FwDShKPK
weC`G Ï C`GJq`GiGJC`A=GJT l XHGJA�N_G�A�UmGJkjShA=A�NVKMG�CFA¨K_fhq`qþNPGJA Él� W=I^��G�A=A¨weGJI l XhG�AHN�4GJCXP¡�4GJqÐ[L\=G Ï CFG�qFG�G�IpU^GÕKMCFN_ÑJN/FHk}ShA=AuGJI�dgfHqFXHqFCÐ[L\uacAHNPGJILSQk�N_C`fhADGJA Ñ���CÐK_[L\=G�A w=CFGÕKMG�AÏ CFG�qFG�AbG�I_kHGJA=ADGJA�S ä4ë¯Ê��#ÿQÌ�U6É
¸ À#Ã�Ú}ÚjÃ�¿o0��.ÄKô Z!â=I�weG�A;r�NPShADw=ShIPw]Nét]æiG�CFA=GÕK Ï C`GJqÐK�F�weGJA���t]æ�� l [L\DCFG�EhGb�BXhC`qþN2FHw=SHK_K¯weGJIÏ WDKéNLSQADw¨w=GJA¨w=ShK Ï CFG�q¯UmG�KP[L\=IPGJC`UeN
A=fe[L\¨A=CÐ[L\HN
G�I_IPGJCÐ[L\�NvC`KMN É�� W=I^��G�A=A¨weCFGÕKMGreCþNPWDSjNPCFfHA ÑJWeNPI_C � NbK_fhq`q�GJC`A l XhGJA�NxwDShK Ï CFG�q�ShkHNPCFE UmG�SQIPUmGJCFN_GJA É aéKMNxw=SHK Ï C`GJqUmGJIPGJCFNPKBGJIPI_G�C`[L\�N/FeK_fuC`KMNBG�K�kHGJC`A Ï C`GJq�T G�\=I�dgâ=I�w=GJA l XhG�A�N_GJA É
Ä��x§ ¹6È���¬®©(Ç�¤Èj�Nª%©¦ÈÆÒÆ«:X×©]\^�
ú CFG�æDI_fHÑJG�w=W=IPShqQr]C`[L\�NO�4GJCÐKMGpShWed Ï CFG�qFG�F�UmGJCHw=GJI�ShWD[L\8EHfhA��O��fK& ú f Ô fHSQqÐK��(S E]çBE]wDR Ê�ÍhÿhÿhÓ2UXhGÕKMæDI_fe[L\=G�A���C`IPw�FhW=A�N_GJILKP[L\=GJCÐweG�N¯K_CÐ[L\VkjSQWDT�EhfHAiweGJIpopG�I`�4GJADw=W=A=X
weGÕK ä GJXhIPC � K ë IPf�&ÑJGÕweW=I#f]w=GJI�Z=W=A=k�NPCFfHA É l A=ADSh\=TuGJAVw=CFG¯dgâ=I!w=CFG l WDKMdgâ=\=IPW=A=X8GJC`A=GJI ë IPfhÑJGÕweW=I#XhG�NPI_f � G�A
c · eghOm�h]d�egz[hVf2m�t�q'wbn}lz[egs }Gf/k�rGnYp�r�y�hOfW{:Ê/�cº	iGt�q2eghO²%h�»�hVegf2hVm�zKeghOsgm
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��W=ILweGJA�G�AHNLKMæDI_GÕ[L\=GJA�w=SQUmGJC�weGJA�opfhIPUmG�weC`A=XhWDA=XhG�A)dgâDIsweC`G ä GÕSQIPU^G�CþNPW=A=X�weGÕK Ï C`GJqÐK Éú GJI ä GJÑ�GJCÐ[L\=A=GJI�G�CFA=G�I ë IPfhÑJGÕweW=IvkjSQADA)C`T l qFq`XhG�T G�CFADGJA�SQqÐK ä GÕK_[L\DI_G�CFU=WDA=X;dgâDIsw=ShKÏ C`GJq�U^GJN_ILSh[L\�N_GJN¤�4GJILweGJA É4ú G�I ß�� G�kHN&weG�A weC`G ë IPfhÑ�G�weW=IbADSH[L\�CF\=IPGJI l WDKMdgâ=\=IPW=A=XGJIb��C`I_k�N/FHC`KMN�T CFN�weGJT Ï W^KéNLSQADw w=GJAxwDShK Ï CFG�q^UmG�KP[L\=IPGJC`UeN�Xhq`GJCÐ[L\iÑJWxK_G�NPÑJG�A É�ú C`G¡M8æmG%&ILSjN_C`fhADGJAuweGJI ë I_fHÑJG�w=W=I¯K_CFADwuC`AiC`\=I_G�I Ô G�KPSQTsN_\=G�CþN�Shq`K ë q`ShA dgâ=I�weC`G ä G�ShI_UmGJCFN_WDA=XvweG�KÏ C`GJqÐK�ÑJW&K_GJ\=G�A Éß C`A
opfhI_N_G�CFq�weGJI#æ=I_fHÑJGÕweW=ILSQq`GJA
r]CÐ[L\HNO�4GJCÐK_GpC`KMN/F}weC`G�CFTuTuGJI#EhfHI_\DShADweG�A=GpacTuæ=qFG�TuGJA�&NPSQN_C`fhAbGJC`A=G�K ë q`ShADK�Ñ�W=I ä G�SQIPUmGJCFN_W=A=XiweGÕK Ï C`GJqÐK É refhTuCþNBkjShA=AbK_CÐ[L\=GJIPXhGÕKéNPGJq`qþN(�4GJILweGJAGFw=SHK
weGJI l XhG�A�N
A�WDIsKMfHq`[L\DG Ï CFG�qFGiUmG�K_CþNPÑ�N2F�dgâ=IVweCFG;GJIsShWD[L\¨KéNPG�NPK
GJC`A=G ç�G�ShqFCÐK_CFG�I_W=ADXæDShIPSQN4\DSQN É� SH[L\HNPGJC`qFC`X;ShA�weGJI8æ=IPfhÑJGÕweW=ILSQq`GJA�r]CÐ[L\�NO��G�C`K_GvC`KMN�w=CFGVGJA=XHG
opGJIPk]A�âDæedgW=A=XxEhfhA&G�IV&dgfhq`XhIPGJCÐ[L\=G�I�U=Ñ/� É A=CÐ[L\�N�G�IMdgfHqFXHI_G�C`[L\DGJI Ï CFG�qFUmG�ShI_UmGJCFN_WDA=XuT CFNBGJI_dgfhq`XhIPGJCÐ[L\=G�I�U=Ñ/� É A=CÐ[L\HNGJI_dgfhq`XhIPGJCÐ[L\=G�I ë qÐSQA]UmG�ShI_UmGJCFN_W=ADX É re[L\=qÐOQXhNvGJC`A=G ë I_fHÑJGÕweW=I�dgGJ\DqoF�K_f&K_[L\Dq`OhXQNvSQWD[L\�CFT�&TuGJI�W=AQ��G�CFXHGJIPqFCÐ[L\iw=ShK4weW=IL[L\ weC`G�K_G ë IPfhÑJGÕweW=I�U^GÕK_[L\=IPC`GJUmGJA=G Ï CFG�q=dgG�\=q Éeú ShK¯U^GÕweGJWeNPG�NSQqÐK_f�F¥w=ShKPK�w=ShK ß IPXhG�U=A=CÐKvweGJI ä G�ShI_UmGJCFN_WDA=Xbw=G�K Ï C`GJqÐK�CFTuTuGJIvEHfhA)w=GJI ä G�ShI_UmGJCFN_W=ADXweGÕK ë q`ShADKBShU=\DOQADXQN É
Ä��`Ä ¼Ø©]\�ª%�¡Èj�W�l�[�N©¦È ÒÆ«:X×©]\��
ú CFG�weGJk]qÐSQILSjNPCFEHG�r]CÐ[L\�NO��G�C`K_G�G�CFA=GÕK Ï CFG�q`K�CÐKéNBweC`G�r]NPSQA^w=SQILw=K_C`[L\�NO�4GJCÐKMG�ShWed Ï C`GJq`G�CFAbweGJIk]â=ADKMN_q`C`[L\DGJA�acA�N_GJq`q`CFXHGJA=Ñ É r]C`G���CFILw�SQWD[L\�SQqÐK:�O��fK& ä G Ô fHShq ��U^G�ÑJG�C`[L\=ADG�N�S Eeç�Eew=R Ê�ÍhÿhÿHÓ2UW=ADwukHGJA=ADÑJGJCÐ[L\=A=GJN�K_C`[L\iweW=IL[L\ weC`G8r]æmGJÑ�C�DÑ�CFG�I_WDA=XvGJC`A=G�K Ï WDKMNPShADweG�K ÉHä G�CDweC`G�K_GJT KMæmG%&ÑJCY�DÑ�CFG�IMNPGJA Ï WDKMNPShADw�\DSQADw=GJqFNsG�K
K_CÐ[L\�WDT weG�A Ï WDKMNPShADw�F#w=GJA¨weGJI l XhG�A�NVweW=IL[L\¨weCFGä G�ShI_UmGJCFN_W=ADX weG�K Ï CFG�q`K�G�I_IPGJCÐ[L\=G�A���C`q`q Émú C`G Ï WDKMNPOhADweG¡�4GJILweGJA \DOhW��DXiC`A&GJC`A=GJIBN_GJT�&æmfhILSQq`GJA � fhXHCFk;K_æmGJÑJCY�DÑ�CFG�IMN Éú C`G&weGJk]qÐSQILSjNPCFEHGxr]CÐ[L\HNO�4GJCÐK_G¤��C`IPw SQqÐKVopfHIPShWDKPKMGJN_ÑJWDA=X&dgâ=IiweC`G Ê JhXHqFCÐ[L\=khG�CþN weGJIú GJq`CFUmGJILSjNPCFfHA SQW=d Ï C`GJq`GJA XhG�K_GJ\DGJA É r]f¨KMN_GJq`q`GJA weCFG l W=N_fhIPGJA C`ACS ý�ë R�� Íhÿhÿ�Í2U dgG�KMN/Fw=SHK_K�w=ShK�Z=G�\=q`GJA�GJC`A=GJI�weGJk]qÐSQILSjNPCFEHGJA�r]CÐ[L\�NO��G�C`K_GVweC`G Ê JhXHqFCÐ[L\=khG�CþN�weGJI ú GJq`CFUmGJILSjNPCFfHASQW=d�G�CFADGJT Ï CFG�q#SHwbShUDK_W=IPw=W=T�dgâD\=I_G�A_��â=ILweG Émú W=IL[L\&w=ShK�opfhIP\DSQA^weGJADK_GJC`A GJC`A=GJI8weG%&k]q`ShIPSQN_C`EhG�Axr]CÐ[L\HNO�4GJCÐK_GKFeKMfuSQIPXhWDT G�A�N_C`GJIPGJA ý C`A=C`khf � G�NBSQq É ��CFILw G�CFADGJT l XhG�AHNPGJAxW É Sdgfhq`XhG�ADweGÕK�GJIPT�JHXhq`C`[L\�N É
ê ú GJI l XhG�A�NukjShA=A GJIPkhGJADA=GJAGFpfHU G�CFA Ï C`GJq�G�I_IPGJCÐ[L\�NiC`KMN É¯ú S�w=ShK Ï CFG�qBG�îeæ=q`CFÑ�CþNG�CFADGJA Ï W^KéNLSQADw&UmG�KP[L\=IPGJC`UeN/FmkjSQA=A&A^Sh[L\=XHGJæ=IPâedàN��4GJILweG�AGFDfHU�weCFGÕKMG�I8XHG�dgfHIPweG�IMNPGÏ WDKéNLSQADwVUmGJIPGJCFNPK�weWDIP[L\uweC`G�� ä GJq`CFGJdïK���weG�K l XhG�AHNPGJA GJI_dgâ=q`qþN���C`IPw É aéKéN�weG�T K_f�FQK_fkjShA=Axw=SHK4U^GJN_IPG � GJADweG Ï C`GJq¥SQqÐK�GJIPI_G�C`[L\�N4ShA=XhGÕKMG�\=GJA��4GJILweG�A É ègE]Xhq ÉHß CFXHGJADKP[L\DSjdàN�é@BADGJIPI_G�C`[L\�N��
üvSQæ=CFN_G�q Ó=É`È ê
ê Ï CFG�qFG4kKJHA=A=GJA SQWedmacA=khfHADK_C`KMN_G�A=ÑJG�A
W=A�N_G�I_G�CFADShADweG�I!âDU^G�I_æ=IPâedàNj��G�IPw=GJA É Z!â=IpÑ��4GJCÏ CFG�qFG kjShA=A�dgG�KMN_XHG�KMN_GJq`qFN���G�IPw=GJAGF�fHU weC`G Ï WDKMNPOhADweG;weC`G;K_CFG;U^GÕK_[L\=IPGJC`UmGJAGF!KMCÐ[L\q`fhXHC`KP[L\ SQWDKPK_[L\DqFC`G�PHGJA É ègE]XHq Éeß C`XhG�ADKP[L\DSjdàN��éü�fHADKMCÐKMN_GJA�N*� ê
ê Z!â=IsGJC`A Ï CFG�q�C`KMNvdgG�KMNPKMN_G�qFq`UDShI/F¥fHU�GÕK�THJhXhq`CÐ[L\)CÐKéNsw=CFGÕKMGÕK
SQWDK_ÑJW=dgâ=\=IPGJA É�ú W=IL[L\w=CFG�opGJIb�4GJADweWDA=X�EhfhA Ï WDKPSjNPÑJC`AedgfhIPTiSjN_C`fhAsCFAuweGJk]qÐSQILSjNPCFEHGJI�Z=fhIPTLFjÑ É ä�É C`AiZ=fHI_TG�CFADGJI��cZ^SQC`qFW=IPG�[JfhADw=CþNPCFfHA��NS ý�ë R�� ÍQÿhÿ�Í2U k}ShA=AidgGÕKéNPXhG�KMN_G�qFqFN®�4GJILweG�AGFhfHUiGJC`A Ï W�&KMNPShADwuweGJI ú fHTuOhA=G�EhfHI_q`C`GJXQN2FQweGJI�weCFG�G�IMdgfHqFXHI_G�C`[L\DG ä G�ShI_UmGJCFN_WDA=X
weG�K�U^GJN_IPG � GJA�&w=GJA Ï C`GJqÐK�W=A=THJhXHqFCÐ[L\<�4GJILweG�AxqÐOhKPKéN É

ÍHû



ß C`A=G¯weG�k]q`ShIPSQN_C`EhG�r]CÐ[L\HNO�4GJCÐK_GpW=A�N_GJILKMN_âeNPÑ�N#Shq`K_f�weCFG�@BTiKMGJN_Ñ�W=A=X�weG�I�C`A
weGJA ä�ú av��\DGJf�&IPCFG�A�EhfHI_XHG�KP[L\=q`ShXhG�A=GJA ß CFXHGJADKP[L\DSQdàN_GJA�GJC`A=G�K Ï C`GJqÐK É.ú SHKBNPIPOhXQN8wDSQÑJW�U^G�CoF¥w=SHK_K8weCFG C`AweG�I ß CFAedgâD\=I_WDA=X¨weCFGÕKMGÕKVüvShæ=CFN_GJqÐK GJIb�4Oh\=A�N_G � âD[LkHG;Ñ���CÐKP[L\=GJA>��\=GJfHI_C`G;W=A^w²acTuæ=q`G%&TuGJA�NPSQN_C`fhAbEhG�I_IPCFADXhGJI_N®�4GJILweG�AxkjSQADA Éß C`A=GiweGJk]qÐSQILSjN_C`EhGsreC`[L\�NO�4GJCÐKMG KMfHqFqFN_G�F^C`ADK_U^GÕKMfHADweGJIPG��4GJADA�TiSQA�r=[L\=qFW^K_KMdgfhq`XhG�I_W=A�&XhG�A)âDU^G�I Ï CFG�qFG ShADKMN_GJq`q`GJA�T�Je[L\�N_G�F�weC`G ý Sh\=q¯K_GJC`A É acAQ��CFG/��G�CþN
w=ShÑJW�GJC`A=GuN_G�T æmfhILS'&q`GKF¥feweGJIvG�CFA=dïSh[L\=G�I_G � fHXhC`k&EhG�I`�4GJADw=G�N¡��G�IPw=GJA�TsWDKPK�F¥\^OQA=XhN�C`T G�CFADÑJGJq`A=G�A�EHfhA�weGJIÊ OH[L\HNPCFXHkhG�CþNpSQUuweC`G�TuShAVTuCFN¯weC`G�K_GJI¯r]æmGJÑ�C�DÑ�CFG�I_WDA=X�GJIPI_G�C`[L\=G�AsTHJe[L\�N_G�W=ADw EhfHA w=GJTl AQ�4GJADw=W=A=XHK_UmGJIPGJCÐ[L\ ÉHÏ WiUmG�Sh[L\�NPGJAiCÐKéN�wDSQUmGJC�aéGÕwefe[L\ dgfhq`XhGJA^weGJI Ô GÕKMCÐ[L\�NPK_æ=W=A=k�N2FHweG�AEjSQA � ShTuK`�4GJGJILweG�U^GÕK_[L\DI_G�CFUeN É
� Ê fHI_G�dgfHI_TiSQq=K_æmG�[�CY�^[�SjN_C`fhAut]C`GJqÐwuT fHI_G�æmf'�4GJI_dgW=qeI_GÕShK_fhA=C`A=XvKP[L\=GJTuG�K¯SjNNP\=G;æDI_CÐ[�G fhdB\=C`Xh\=G�IVK_æ^GÕ[�CY�^[JSQN_C`fhA¨G � fhI_NVShADw¨q`f'��G�I
WDKPSQU=C`qFCFNét�U�t�A=fHA�&GJîeæ^G�IMNLK���S E � ShT ÍQÿhÿDÈbU

ß K�C`KMN4Shq`K_f
SQW^[L\iÑJW UmGJIPâD[LkeKMCÐ[L\�N_C`XhG�A���G�I¯weC`G�UmG�N_IPG � GJA^weGJAxacAedgfhIPTiSjN_C`fhADGJAudgâ=I Ï CFG�qFGK_æ^G�ÑJCY�DÑJC`GJIPGJA KMfHqFq Éß C`A=G l qþNPGJIPADSjNPCFEHGsÑ�W�weGJI8I_G�CFA�dgfhIPTuShqFG�A)r]æmGJÑ�C�DkjSQN_C`fhA�KMN_G�qFqFN8G�CFA=G KMG�TuC&¢dgfhIPTiSQq`Gr]æmGJÑ�C�DkjSQN_C`fhAxwDSQI�S E � ShT ÍQÿhÿDÈxU¢Éeú GJI Ï �4G�[LkuweGJI�K_GJTuCY&ÁdgfHI_TiSQq`GJAbr]æ^G�ÑJCY�DkjSjNPCFfHA=GJAxC`KMN/FGJC`A=G
G�CFA=dïSh[L\=G�I_G�I l I_N8weG�I�r]æmGJÑ�C�DÑ�CFG�I_WDA=X EhfHA&weGJk]qÐSQILSjN_C`EhG�I�acAedgfhIPTiSjNPCFfHAbÑ�W�GJIPTHJhXK&q`C`[L\=G�AGF�ShU^G�I;weG�A=A=fe[L\�GJC`A=GJI l ADShqFteK_G�ÑJW=X�OQA=XHqFCÐ[L\ ÑJW K_GJC`A É r]fHq`[L\DG�KMG�T CY&¢dgfhIPTuShqFG�Ar]æmGJÑ�C�DkjSQN_C`fhA=G�A weG�k]q`ShI_C`GJIPGJA Ï CFG�qFGbCFA Z=fHI_T CF\=IPG�KH��t]æDK�F�C`\=IPGJI l NMNPI_C`U=WeNPGbWDADw²C`\�&IPGJI ä GJÑ�CFG�\�WDA=XhG�A É r]C`GiEhGJIb�4GJADweG�A)\^OQW��DX�re[L\DqFâDKPK_GJqX��fHIMNPGsdgâ=I weC`G ú ShIPKMN_G�qFq`W=A=X EhfHAN_G�Tuæ^fHIPShqFG�A l KMæmGJk�N_G�A�weG�K Ï WDKMNPSQA^weG�K�G�CFADG�K Ï C`GJq ÉmÏ WDT ä GJCÐKMæDCFG�qG��CFILwbCFAÖS ú E � Z áhÓ�Udgâ=IuweGJA N_GJTuæmfhILSQq`GJA l WDK_w=I_WD[Lk¾½�¿¶wDShKVr=[L\=qFâ^K_K_GJqX��fHIMNVU=Ñ�� É weGJI Ï C`GJqFNét�æÖ� l [L\=C`G%&EhGx�xdgG�KMN_XHGJq`GJXQN Épú SHweW=IL[L\þ��C`IPw weW=IL[L\²w=ShKire[L\DqFâDKPK_GJqX��fHIMN CFTuæ=q`CFÑ�CþNiG�CFA Ï WDKMNPSQA^w�ÀUmG�KP[L\=I_C`GJUmGJA weG�I�CFIPXhG�ADw���SQA=A�èïK_fhT
NPCFTuGÕK ê C`A&weGJI Ï WDk�WDAedàNBGJC`A�N_IPC � N Éß C`A=G
KMG�TuC&¢dgfhIPTiSQq`G�weG�k]q`ShIPSQN_C`EhGvr]C`[L\�NO�4GJCÐKMG���C`IPwbSQWD[L\bC`A í Shw=G�î;EHGJIb��G�ADweG�N É r]CFGEhG�I`�4GJA^weG�N�weC`G¯G�U^G�AvU^GÕK_[L\DI_C`GJUmGJA=G�AVre[L\=q`âDKPKMG�qY��JhI_N_G�I¥W=ADwvG�I_THJHXhq`C`[L\�N�weW=IL[L\
weC`G4r]æmG%&ÑJCY�DkjSjNPCFfHA)EHfhA Ï WDKMNPOQA^weGJA�CFA¨weG�I�� ß TVU^GÕw=weGÕw�çBG�ShK_fhADCFA=X � ShA=XhW^SQXhGx� GJC`A=GuEhG�I_G�CFA�&dïSh[L\�NPG ú ShIPKMN_G�qFq`W=A=XVweGJI�r]CFN_WDSQN_C`fhA=G�A weCFG�weW=IL[L\;weC`G Ï C`GJq`GBG�I_IPGJCÐ[L\�N���G�IPw=GJA K_fhq`q ÉHý G�q&[L\=G�Ñ�WDKPOjN_Ñ�qFCÐ[L\=G�Asr�N_IPW=k�N_W=IPGJAvTiShA
TuCþN!GJC`A=GJT Ï C`GJqHCFA
opG�I_UDCFADw=W=A=XBU=IPC`A=XhG�Avk}ShA=A
W=A^w�4GJqÐ[L\=GBC`ADKMUmG�K_fhA^weGJIPGBC`T Ï CFG�qFkHfhA=Ñ�GJæeN¯C`A í Shw=G�îuEhGJIb��C`I_k]q`C`[L\�N¯K_CFADw;KMfHqFq^CFT dgfhq`XhG�ADweG�AC`T l U^K_[L\=ADCþN_NBâ=U^G�I l NMNPI_C`U=WeNPG
GJIPq`OhWeN_G�IMN¦�4GJILweGJA É
Ä�� ¨ Ò �G�IÈj��ÁL��l©
l NMNPI_C`U=WeNPGsweC`GJA=G�A�weGJI8@BTiKMGJN_Ñ�W=A=X;weG�I Ê G�I_k]TiSQq`G�GJC`A=G�KWM8U�aéGJk�NPG�K�W=A^w&KMfHT CFN8ShWD[L\GJC`A=G�I�@�A�N_GJILKP[L\=GJCÐweW=A=XxÑ���CÐK_[L\DGJA�EHGJILK_[L\DCFGÕweGJA=G�A�SQW^KMXHG�KMNPSQqFN_GJN_G�A�acADKMNPSQADÑJGJA É acA)weC`G%&K_GJT l UDKP[L\=A=CFNMN���G�IPw=GJA w=Sh\=GJI�XhGJUDIPOhWD[L\=q`C`[L\=G l N_N_IPCFUDWeN_G�GJC`A=G�K Ï C`GJqÐK�UmGJ\DShADweG�qþN É�ú S'&UmGJC�\DSQA^weGJqFN�GÕK�KMCÐ[L\�W=T wDShK�ÑJG�AHNPIPShqFG l NMNPI_C`U=WeN
ü�GJIPA²èÁ[�fhIPG ê Fmw=CFG l NMNPI_C`U=WeNPG ý CÐ[L\�&N_C`XhkHGJCFN/F � WeN_Ñ�GJA�W=A^w ú IPCFA=XHqFCÐ[L\=kHGJCFN/F¯ShU^G�I;SQWD[L\ W=T$weC`G l NMN_IPC`U=WeN_G l NMN_CFN_â^weG�W=A^wwet]ADShT CÐKP[L\=GJI Ï WDKMNPShADw É

ÍQÞ



Â¦ÚÄÃ�ÚVÛ Å�ßGèÇÆCßGè�à\ßIÝ`à+ßIáiÈ¡ÝVßIçVá
ú GJI XHI_W=A^weqFG�XhG�ADw=KMN_G ä G�KMNPShADw]N_G�CFq�weGJI;GJC`A Ï CFG�q8ShWDKMÑ�GJCÐ[L\=A=GJN/F�CÐKéNbweGJIbü�GJIPA�èÁ[�fHI_G êGJC`A=GÕK Ï CFG�q`K�S ä G�S áhÌ�U¢Épß CFA�ü�GJIPA KMN_G�qFqFN GJC`A=G�A Ï W^KéNLSQADw weGJI ý GJqFN;w=SQI2F�ÑJW weGJTweGJIl XHGJA�NBGJC`A=G
UmG�KMN_C`TuT
NPG Ê fQNPCFEjSQN_C`fhA&GJA�NO��CÐ[LkhG�qFAbkjSQA=A Émú C`G�K_G Ê fhN_C`EjSjN_C`fhA kjSQADA�KMCÐ[L\C`AiEhGJILKP[L\=CFGÕweGJA^KéNPGJA ý G�C`K_GJA ShIMNPCFk]W=q`CFG�I_G�A É r]fsU^GÕKéNPGJ\=G�Audgfhq`XhGJA^weG Ê JhXHqFCÐ[L\=kHGJCFN_GJAuG�CFA=GÊ fhN_C`E}SQN_C`fhAbXhG�XhGJA]â=UmGJI�G�CFA=G�T Ï C`GJq`khG�I_Ax\=GJILSQW^KMÑ�W=U=C`q`weG�A É=ú GJI l XhGJA�N
ê \^SjN�weC`G Ê fhN_C`EjSjN_C`fhA weGJA weW=IL[L\VweG�AVü�G�I_AVU^GÕK_[L\=IPC`GJUmGJA=G�A Ï WDKMNPShADw
Ñ�WsG�IMdgâ=q`q`GJAGF
ê \^SjN�weC`G Ê fQNPCFEjSQN_C`fhA weGJA Ï WDKMNPShADwxA=C`[L\�N�ÑJWDGJI_dgâ=qFq`GJAIF
ê \^SjN�weC`G Ê fQNPCFEjSQN_C`fhA weGJA UmG�KP[L\=I_C`GJUmGJADGJA Ï WDKMNPSQA^wxShWedgI_GÕ[L\�N�Ñ�WxG�I_\^SQqFN_GJA W=A^w
ê \^SjN�weC`G Ê fQNPCFEjSQN_C`fhA w=ShK ß IPIPGJCÐ[L\=GJA weG�K Ï WDKéNLSQADwDK�ÑJW EhG�I_TuGJCÐweG�A É

l AD\DSQADwiw=GJI¯@�AHNPGJILK_[L\DGJCÐweW=A=XvÑ/��C`KP[L\=GJAiweC`G�K_GJA Ê fQN_C`EjSjNPCFfHA=GJAGFhk}ShA=AiGJC`A Ï C`GJq=C`AiEhG�IV&KP[L\=CFGÕweGJA<�¯t]æmGJA;k]qÐShKPKMCY�DÑ�CFG�IMN���G�IPweG�A�S RBW=U áHá F]E � ShT ÍhÿhÿDÈ F ú E � Z áhÓ F ä4ë¯Ê��#ÿQÌKU¢É]ß K�4GJILweGJA;wDSQ\=G�I�w=CFGW�¯t]æmGJA�� l [L\=C`GJEHGb��F�� Ê ShCFA�NPShCFA!�%FK�*��G�SHKMGx�8W=ADw�� l EhfHC`wK�8W=A�NPGJILK_[L\=C`G%&weG�A É�ú G�I¡�¯t]æ�� l [L\=C`GJEHGb�uKMN_G�qFqFN
w=SQUmGJCpweC`GuCFT G�IPKMN_G�A ë WDA=k�N
GJIb�4Oh\=A�N_G Ê fQN_C`EjSjNPCFfHAw=ShI/F$�4Oh\=I_G�ADw weGJI��¯t]æL�O��G�ShK_Gb�sweC`G Ê fhN_C`E}SQN_C`fhA�weGÕK�Ñ/��G�CþNPGJA ë WDA=k�N_G�K/F.SQqÐKMf XHGJADShWw=SHK Ô GJXHGJA�N_G�CFq^ÑJW=TÔ��t�æ^� l [L\=C`GJEhGx�%FHw=SQILKéNPGJq`qþN ÉHú GJI��¯t]æ�� Ê SQC`A�NPSQC`A��8KéNPGJq`qþN4weCFG Ê fQNPC&EjSjNPCFfHA;weG�K4weIPCþN_N_G�A ë W=ADkHNPG�K�w=ShI¯W=ADwxweGJI¦��t�æ�� l EhfHC`wK��weC`G�weG�K�E]CFG�IMNPGJA É l WD[L\xweCFGÕKMGUmGJCÐweGJA_��t�æmGJA K_CFADw^aéG/��G�CFqÐK�w=ShK Ô G�XhG�AHNPGJC`q�EhfHA=GJC`ADShADweGJI Ér]fhqÐ[L\�GJC`A=G ü�qÐShKPKMCY�DÑJC`GJIPW=A=X C`A¨weCFG<�¯t]æmGJAR� l [L\DCFG�EhGb��F:� Ê SQC`A�NPSQC`A���F:�*��G�SHKMGx�iW=A^w� l EHfhCÐwK� U^G�ÑJG�C`[L\=ADG�N
TiSQA�SQqÐK�GJC`A=Giü�q`SHK_K_C�^ÑJC`GJIPW=A=X;A^Sh[L\�Ñ�GJCFN_q`C`[L\DGJA l K_æ^G�kHNPGJA�feweGJISQW^[L\�Shq`K¥N_GJTuæmfhILSQq`G�ü�q`SHK_K_CY�DÑJC`GJIPW=A=X É�ú C`G�K_G¯ü�qÐShKPKMCY�DÑJC`GJIPW=A=X4CÐKéN#w=CFG¯ShTC�4GJCFN_GÕKéNPGJA�EhG�IV&U=IPGJCFN_GJN_G�KMN_G�CFA l XhGJA�NPGJADK_teKéNPGJTuGJA É acADKMUmG�K_fhA^weGJIPGBweC`G�opGJIb�4GJADweWDA=X
weG�K®�¯t]æDKj� l [L\=C`G%&EhGx�VC`KMN�wDSQUmGJC�EhfHA�XhIPfHKPKMG�I ä G�weG�WeN_WDA=XRS ä4ë¯Ê��#ÿQÌ'U F¥w=S G�I�weG�AR��t]æ=WDK Ï CFG�q�EhGJI_N_IPCFNMN/FweG�I4weG�T+TuGJADKP[L\=q`C`[L\=G�A;opG�IPKMNPOhADweA=CÐK¯G�CFADG�K Ï C`GJqÐK�ShT+ADOh[L\DKMN_G�A khfHTuT
N É]ß K���C`IPwxw=S'&\=G�I�CFT Z=fhq`XhG�ADweG�A;GJC`A=G
ü8fhA=Ñ�GJA�N_IPC`GJIPW=A=XVShWed!w=CFGÕKMG�AL��t]æxWDADw weGJAL�¯t]æ¤� Ê SQC`AHNLSQC`A��GJI_dgfhq`XhG�A ÉacT Ï WDKPSQTuTuGJA=\^SQA=X TuCFN�w=CFGÕKMG�I���t]æ=C`K_C`GJIPW=A=X��4GJILweGJA�ShWD[L\�weC`Guü�GJIPA=G
GJA�NLKMæ=IPG%&[L\=G�ADw�U^G�ÑJG�C`[L\=ADG�N É r]fBWDTuKP[L\=IPGJC`UeN�G�CFA=G��*�!SQIPXhGJNP[JfhADweCFN_C`fhA!�%F�G�CFA=G�A Ï WDKMNPShADwvweG�I ý GJqFN/FweG�I!weG�AVü�G�I_A�dgâ=I�G�CFA SQqÐK Ï C`GJq�EhfHT �¯t]æW� l [L\=C`GJEhGx�4w=SQILKéNPGJq`qþN!W=ADwsGJC`A=G�� Ê ShCFA�NPShCFA^[�fhA�&weCFN_C`fhA���FJG�CFADGJA Ï W^KéNLSQADw
w=GJI ý GJqFN!w=GJI�weGJT¼ü�GJIPA�dgâ=I!GJC`AsSQqÐK Ê ShCFA�NLSQC`Avk�qÐShKPK_C�DÑ�CFG�IMNPGJTÏ C`GJq�GJA�NLKMæ=IPCÐ[L\HN É Z!â=I
w=CFG I_GÕKéNPqFCÐ[L\=G�A Ï C`GJq`G w=GJI�N_G�T æmfhILSQq`GJA)ü�q`SHK_K_C�^ÑJC`GJIPW=A=X;CÐKMN�G�CFA=GK_fhqÐ[L\=G ß CFA�N_G�CFq`W=A=XiG�U^G�ADK_f weGJA=k]UDShI É
÷¯Å#ò2úeÄ�õHÂï¿o02�!Ã)÷¯Å#ò�Ä�ÜDÀ#Û!ò���Ã�ò20���ÚjÃ]¿	��Å!À#ÆmÃ]À>
��#ÚxÃ]¿ïÀ!Ã]À ó&Ã�ÚjÀ
Z!â=I!GJC`A=GJA ü�GJIPAvW=ADwsK_fhTuCFN�ShWD[L\
C`ADweC`I_G�k�N�dgâ=I�GJC`A Ï C`GJq]qÐShKPKMG�A
KMCÐ[L\N�4GJCFN_G�I_G Ï WDKMNPSQA^w=KO&UmG�KP[L\=I_G�CFUDW=A=XhG�A&KMæmGJÑ�C�DÑ�CFG�I_G�AGF^w=CFG weCFGVçBSQ\=TuG�A�UmG�w=CFA=XHW=A=XHGJA�weG�I ä G�ShI_UmGJCFN_W=ADX weG�KÏ C`GJqÐK�kHfhA=k]IPG�NPC`K_CFG�I_G�A ÉJú CFGÕKMG Ï WDKMNPOhADweG4KMC`ADw�NPGJC`qY�4GJCÐKMG�\=GJIPEhfHI_XHGJIPWedgGJAW��W=ILweG�AGF�WDT weCFGß C`XhG�ADK_[L\^SjdàN¦�cæ^G�IPK_C`KMN_G�A�N��vWDADw¤�cweWDIP[L\edgâD\=I_U^SQI*��W=TuÑJWDK_G�NPÑJG�A É r]fiCÐKéNBÑ É ä�É G�CFADG��*��fhA�&N_GJî]NP[�fHADweCFN_C`fhA���F/� ú IPfhæ.[�fhA^weCþNPCFfHA���W=A^w¡�éZDShCFq`W=IPG�[�fHADweCFN_C`fhA��4EHfhILKéNPGJq`qFU^SQI É�ß C`A Ï WDKMNPSQA^wweG�IBweW=IL[L\xG�CFA=G��*��fHA�N_G�î]NL[�fhA^weCþNPCFfHA���UmG�KP[L\=IPCFG�U^G�A<��C`IPwGF=KMfHqFq�weG�A Ï WDKéNLSQADwbweG�I ý G�qþNUmG�KP[L\=I_G�CFUmGJA weG�I�XhGJqFN_G�AxTVWDKPK�Few=ShT CFN�weC`G l WDKMdgâ=\=IPW=A=XiweGÕK�U^GJN_IPG � GJADw=GJA Ï CFG�q`K�XHG�K_C&[L\=G�IMN4C`KMN Éeú CFG�� ú IPfhæ.[�fHADweCFN_C`fhA���ShADweGJIPGJILK_GJCFNPK¯K_fhq`q.weCFGvr]CFN_WDSQN_C`fhA SQA=XHGJUmGJAGF]weC`G��4GJADA

ÍQá



K_CFGuGJA�NPI_CFNMN2F�GJC`A=GJA Ô IPW=ADw�w=SjdgâDIvU=CFGJN_GJNsw=ShK Ï C`GJqpADC`[L\�N
TuGJ\=IvÑ�W)UmG�ShI_UmGJCFN_G�A É�ú CFGÕKMGÏ WDKMNPShADw=K_U^GÕK_[L\DI_G�CFU=WDA=XvC`KMN�SQqÐKMfsShq`K¯GJC`A=G8@�TiKMGJN_ÑJWDA=X w=GJI ß CFXHGJADKP[L\DSjdàN4æ^G�IPK_CÐKéNPGJA�N�Ñ�WK_GJ\=G�A É @�ADw¨K_[L\DqFC`G�KPKMq`CÐ[L\�w=CFG��cZ^SQC`qFW=IPG�[JfhADw=CþNPCFfHA��%F�w=CFGxGJC`A=Gxr]CFN_WDSQN_C`fhA¨UmG�KP[L\=IPGJC`UeNsC`AweG�I�G�K8A=CÐ[L\�N8TuGJ\=I8THJhXhq`CÐ[L\&C`KMN�weG�A�UmG�NPI_G � G�ADweGJA)ü�GJIPA&A=fe[L\�aéGJTiSQqÐKBÑ�W�GJIPIPGJCÐ[L\=GJA Éú ShKpUmG�weG�WeN_GJN/F]w=ShKPKpTuCFN�weC`G�K_GJI Ï W^KéNLSQADw=K_UmG�KP[L\=I_G�CFUDW=A=XvweC`G ß C`XhGJA^K_[L\DSQdàN¯weGJI ú WDIP[L\�&dgâ=\=IPUDShI_kHGJCFN�G�CFADG�K Ï C`GJqÐKvKMæmGJÑ�C�^ÑJC`GJI_NN��G�IPweG�A)kjShA=A É�ú CFG��éZDShCFq`W=IPG�[JfhADweCFN_C`fhA!�uXhC`qþN
C`TUmG�K_fhADweG�I_G�A;dgâDIBweGJA Ï C`GJqFNét]æ�� l [L\=C`GJEhGx� É
@BA^SQU=\DOhA=XhC`XiEhfHA GJC`A=GJI�N_GJTuæmfhILSQq`GJA&ü�qÐShKPKMCY�DÑJC`GJIPW=A=XuXHCFUeN8G�K�ShADweG�I_G Ê JHXhq`C`[L\DkhGJCFN_G�AÏ C`GJq`G�Ñ�Wsk]qÐShKPKMCY�DÑJC`GJIPGJA É r]f���C`IPwsCFA�S E � SQT ÍQÿHÿ=È F ä4ë¯Ê���ÿhÌ'U �4GJCFN_GJIP\=C`AsÑ/��C`KP[L\=GJA KMfHXhG�&ADShA=A�N_GJA R�ShIPwQ&.W=ADwur]fhdàN_Xhf�SQqÐK�WDAHNPGJILK_[L\DCFGÕweGJA É R8SQILweXhf�SQqÐK�KMN_GJq`q`GJAVw=fhI_N Ï C`GJq`G�w=SQI2FjweCFGweC`G ú C`GJADKMN_G�F�weCFGuG�CFA�r]teKéNPGJT SQA]U=C`G�NPG�N2F�[�feweC`GJIPGJA É r]fhdàN_Xhf�SQqÐK�\DCFA=XHGJXHGJA�IPGJæ=ILOhK_GJA�NPCFG�&IPGJA;ADC`[L\�N�dgW=A=k�N_C`fhA^SQq`G ß CFXHGJADKP[L\DSjdàNPGJA���CFGvweC`G � WDSQq`CFNPOjN�GJC`A=GÕKBr]teKéNPGJTiK É opfHIPKMN_G�qFq`UDShIK_CFADwV\=C`GJI�Ñ É ä�É l AedgfHIPw=GJIPW=A=XhG�A
\=C`ADK_C`[L\�N_q`CÐ[L\ weG�I�r]C`[L\DGJIP\=GJCFN!feweG�I ë G�IMdgfHI_TiShA=Ñ É l A^weG%&IPGW��t]æ=CÐKMC`GJIPW=A=XHGJAxShq`K�w=CFG�NPGJTuæ^fHIPShqFG¡��t]æ=C`K_C`GJIPW=A=X�FQ�4GJILweGJAbC`A w=CFGÕKMG�I ú C`æ=q`fhTiSQIPU^G�CþNkhG�CFADG ä G�I_â^[Lk]K_CÐ[L\HNPCFXHW=A=XR�DADweG�A É4Ï W^K_OQN_ÑJq`CÐ[L\ Ñ�W�weGJTdgâ=I G�CFA Ï C`GJq�XhIPW=ADweq`GJXHGJADweG�Aü�GJIPA¤�4GJILweG�A<�4GJCFN_G�I_G l NMNPI_C`U=WeNPGvEhfHI_XHG�KP[L\=q`ShXhG�A É
Â¦ÚÄÃ�ÚoÙ É ÝVâ�ã®æ�ÝOÞ�í�ßIÝ*æ
ú ShKN�4fh\Dq¯GJA�NLK_[L\=G�C`w=GJADw=KMN_G;W=ADw ShTì\DOhW��DX�KéNPGJA¨EhG�I`��SQA^w]N_G l N_N_IPCFU=W=N/F!A=GJUmGJA²w=GJTü�GJIPAGF=CÐKMN�w=SHK l NMNPI_C`U=WeN ý C`[L\�NPCFXHkhGJCFN Émú SHK l N_N_IPCFU=W=N ý CÐ[L\HNPCFXHkhG�CþN8K_fhq`q�G�CFADG ú ShIPKMN_G�q&q`W=A=X�dgâ=I;weC`G l UQ��OQXHW=A=X�Ñ���CÐK_[L\DGJA weGJA�ü8fHKMN_GJA W=ADw � WeN_Ñ�GJA�weG�K ß IMdgâDqFq`GJADK U=Ñ�� ÉweGÕK � CÐ[L\�N_GJI_dgâ=q`qFG�ADKiG�CFA=GÕK Ï C`GJqÐK K_GJC`A S ä G�S áQÌ�U6É acT l qFq`XhG�TuGJC`A=GJA kjSQA=A�weC`G ä GJIPG�[L\�&A]W=A=X;w=GJI ý CÐ[L\�N_C`XhkhG�CþN8GJC`A=G�K Ï CFG�q`K�GJC`A&U^G�qFC`GJUDCFX kHfhTuæ=q`G�îeGJI�XhGJCÐKMN_C`XhGJI�opfhIPXHSQADXuK_GJC`AGFweG�I4EHGJILK_[L\DCFGÕweGJA=G ë SQILSQTuG�NPGJI¦��C`G Ï GJCFN�WDADw � WeN_Ñ�GJA C`AHNPGJXHI_C`GJI_N Éeú CFG ä G�w=GJWeNPW=A=XuweGJIr]æmGJÑ�C�DkjSQN_C`fhA�G�CFADGJI ý C`[L\�NPCFXHkhGJCFN/F.q`CFG�XQNvC`A�weG�I�M8IPweA]W=ADXxweC`GiKMC`G ShWed Ï C`GJq`GJA�GJIPTHJhXK&q`C`[L\�N É r]fHTuCþN�\DSjNvK_CFG GJC`A=GJA�GJIP\=G�U=qFCÐ[L\=G�A ß C`A��DWDKPKvSQWed4weCFG ß A�NPKP[L\=G�C`weWDA=X&weG�K l XHGJA�&N_G�AGF=fHUbG�CFA Ï CFG�q�ÑJW=I l WDKMdgâ=\=IPW=A=X ShA=XhG�A=fhTuTuGJA���CFILw É ü8fhADk�IPG�NPG ä G�C`K_æ=C`GJqX��G�IMNPGvweCFGweC`G�K_GJT l NMN_IPC`U=WeN�Ñ�W=XhG�fhILweA=G�N+�4GJILweG�Axk�JhA=A=G�A&KMC`ADw C`AÖS r ä4ý áhÌ F ä r áHÓ2U SQADXhGJXHGJUmGJA Éú fhI_N�K_CFA^w l UDKéNPWedgW=A=XHGJAH��C`G�A=G�WeN_ILSQq�FjA=C`G�weIPC`X�F}TuCþN_N_GJq�FQ\=fe[L\GF}feweG�I!WDA�UmGJkjShA=A�N�EHfhIPXhG�&KP[L\=q`ShXhG�A É}ß KpXhC`UeN¯ShU^G�I¯SQWD[L\uweC`G Ê JhXHqFCÐ[L\=kHGJCFNpw=GJI¯r]æmGJÑ�C�DÑ�CFG�I_WDA=X
weW=IL[L\VA]W=TuG�I_CÐK_[L\DGý GJI_N_GVè � W=q`q.U=CÐK�G�CFA^K ê ��CFG8CFARS ú E � Z áhÓ�U G�I`��OQ\=A�N���C`ILw É o8CFG�qþdïSH[L\ qÐOhKPKéN�KMCÐ[L\;weC`G8opG�IV&�4GJADweWDA=XvweG�K l N_N_IPCFUDWeNPK ý CÐ[L\�N_C`XhkHGJCFN�CFAukhfHA=k]I_GJN_G�Aur]teKMN_G�T G�AH��CFGBR8SQæLS � fjt á�û�U W=A^wacA�N_G�IPçBShæLS Ê&ë�áhÓ'U feweGJI�C`AiopfhILKP[L\=q`OhXhG�AVÑ�W;r]teKéNPGJTuGJA���C`GNS � ë R ÍhÿhÿHÍ S U C`A Z=fHI_T SQA�&weG�I_G�I ä G�ÑJG�C`[L\=ADGJI���C`G ë IPCFfHI_CFNPOQNpf]w=GJI ë ILOjdgG�I_G�A=ÑBSQW^KMTiSh[L\DGJA Éhú C`G�K_G ú C � GJIPGJA=Ñ�CFG�I_W=ADXCÐKéNiSQUmGJIuq`G�weC`Xhq`C`[L\ KMt]A�NPShkHNPC`KP[L\=G�I ZDfhIPT�F�K_GJTiSQA�N_CÐKP[L\ GJA�NPK_æ=IPG�[L\=G�A K_CFGbweGJT ä G�XhIPC �weG�I ý C`[L\�N_C`XhkHGJCFN É
Â¦ÚÄÃ�Ú�Â Ê î(æ'Ë�ßIà
ß C`A l NMNPI_C`U=WeN � W=N_ÑJG�A�kjSQA=A)SQqÐKBGJC`XhG�ADKMNPOQA^weCFXHG�K l NMN_IPC`U=WeN8feweG�I�Shq`K ä G�KMNPSQA^w]N_G�CFq!weGJIä GJIPG�[L\=A]W=ADX�G�CFADGJI ý CÐ[L\�N_C`XhkhG�CþN ShA=XhGÕKMG�\=GJAÃ�4GJILweGJA É¯ß CFA � WeN_Ñ�GJA�G�CFA=GÕK Ï C`GJq+��C`ILwA=CÐ[L\�N C`TuT G�Iik]q`ShIVEHfhA w=GJI ý C`[L\�NPCFXHkhGJCFNuGJC`A=G�K Ï C`GJqÐKuSQU=XHG�NPI_G�A=A�N W=A^w K_f�NPGJC`qY�4GJCÐKMGSQW^KéNLSQWDKP[L\]UDSQIiEHGJIb��G�ADweG�N�S RBWDU áhá�U6É�ú C`G�r]æmGJÑ�C�^k}SQN_C`fhA�G�CFA=GÕK � WeN_Ñ�GJA�dgâ=IbGJC`A Ï C`GJqUmGJIPW=\�N EHGJIPTsWeNPqFCÐ[L\²SQW=d ß C`A��DâDKPKMG�A ShWDKuweGJI�Ì8khfHA=fhTuC`GKF�weC`GxEHfhILSQq`qFG�T C`T ä GJIPGJCÐ[L\
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weG�I�� ú G�[JC`K_CFfHA×��\DGJfhIPt��uTuCþN
G�CFADGJT � WeN_Ñ�GJA�EhfHA l k�N_C`fhA=G�A�ShI_UmGJCFN_GJN É¥ß C`A l NMNPI_C`U=WeN� W=N_ÑJG�A���CFILw æ=ILSQk�N_CÐK_[L\uC`T ret]KMN_G�T í l Ê S RBW=U áhá�U EhGJIb�4GJADweGJN ÉQý GJCFN_G�I_G ß I`��OQ\=A]W=ADX�DADw=G�NVweC`G�K_G�K l NMN_IPC`U=WeNsC`A¨Ñ�Sh\=qFIPGJCÐ[L\=G�A ë WDU=qFC`kjSjNPCFfHA=GJA weC`G THJhXHqFCÐ[L\=G l NMNPI_C`U=WeNPGidgâ=IÏ C`GJq`G8UmG�KP[L\=IPGJC`U^G�A�S E � SQT ÍQÿHÿ=ÈxU6É acT¸opGJIPXhq`GJCÐ[L\ ÑJWDI ý CÐ[L\�N_C`XhkHGJCFN¯dgIPC`KMN_GJN�w=CFGÕKMGÕK l N_N_IPC&U=WeNBG�\=GJI�G�CFA�re[L\^SjNMNPGJADwDShK_GJC`A É
Â¦ÚÄÃ�ÚÄÃ Å�è�ÝVà�Þ�çVÝ`â�ã+í�ßIÝ*æ
ú I_C`A=Xhq`CÐ[L\=khG�CþN K_fhq`qBweGJA E]CFG�qþdïSH[L\ C`TShqFqFNPOhXhq`C`[L\=G�A � GJUmGJA XhG�U=ILSQWD[L\�N_G�A NPGJTuæ^fHIPShqFG�Al K_æmGJk�N GJC`A=G�K Ï CFG�q`KH��C`G�weG�I_XHGJUmGJA É�ú IPCFA=XHqFCÐ[L\=kHGJCFNuCÐKMN;w=SQUmGJC�C`T G�CFAedïSH[L\=GJA ZDShqFq�GJC`AacADweC`kjSjNPfhI
dgâDI weC`G Ï GJCFNVweC`G;A=fe[L\ EHGJIPU=qFG�CFU=NsW=T w=ShK Ï C`GJq�F!K_æ^G�ÑJC`GJq`q�UmGJC Ï C`GJq`GJA EHfhT��t�æ l [L\=CFG�EhG�FHÑ�W;GJIPIPGJCÐ[L\=GJA WDADw C`ADweC`ÑJC`GJI_N�K_fhTuCFN4G�CFADGJA;XHG���CÐK_K_GJA Ô IPSHw SQA ý C`[L\�N_C`X�&khG�CþNsw=GJIsTufHA=fQNPfhA�TuCþNVw=GJI Ï GJCFN��4OH[L\DKMNHS ä G�S áQÌ'U6É r]fHq`[L\�G�CFA=G ú IPCFADXhq`C`[L\=kHGJCFN
A=GJADAHNTiSQA�weG�SHweqFC`A=G feweGJIvSQW^[L\&N_G�I_TuC`ADSQq`G ú IPCFA=XHqFCÐ[L\=kHGJCFN^S ä GÕS áhÌ'U¢É.ß C`A=Gi@BTiK_G�NPÑJW=A=X weC`G%&K_G�K l N_N_IPCFUDWeNPK4CÐKéN4XhWeN4CFA�S ���#áhÖ�U Ñ�W GJIPkhG�A=A=GJA ÉHú fhI_N®��C`IPwiG�CFA Ï CFG�qmShq`K¯GJC`A=G�r]N_IPW=k�N_W=IweG��DA=C`GJI_N¯weCFG�A=GJUmGJAiUmGJkjSQADAHNPGJA ä G�KMNPShADw]NPGJC`qFG�A���C`GBweG�T ü�G�I_AGFHwefhI_N¯SQqÐK ë IPfhæmfHK_CþNPCFfHAæ&UmGJÑJG�C`[L\DA=G�N�WDADw&GJC`A=G�I ý C`[L\�NPCFXHkhGJCFN/F^U^G�ÑJG�C`[L\=ADG�N8Shq`K)Í�Î)Ï�Ð�FDGJC`A=GVreæ^G�ÑJCY�DÑJC`GJIPW=A=XiG�C&A=GÕK4N_GJTuæmfhILSQq`GJAbü�fHAHNPG�î]N�GJA�N_\DOhqþN É=ú C`G�K_GJI�NPGJTuæmfhILSQq`G�ü8fhA�N_GJî]N���C`IPwbweW=IL[L\ l A=XHShU^GEhfHA Ñ��4GJC Ï G�CþNPæ=W=A=k�NPGJAGF ä G�XhC`A=ADÑ Ò�Ó¯WDADw ß ADweGÔÑ Ò�Õ�W=ADw&weG�I l A=X�SQUmGsweG�I ú ShW=GJI8weGJIl W^Kédgâ=\DI_W=ADX weGÕK Ï CFG�q`K)Ö×Ï.ÑpdgGÕKéNPXhGJq`GJXhN Éeú W=IP[L\bweC`G ä GJIPG�[L\DA�WDA=XsG�CFA=GÕK4qFGJN_ÑJTHJHXhq`C`[L\=G�AÏ G�CþNPæ=W=A=k�N_GÕKUÑ�Î)Ï�ÐudgâDI8weG�A)r�NPShIMN�weGJI l WDKMdgâ=\=IPW=A=Xxw=G�KBUmG�NPI_G � G�ADweG�A Ï CFG�q`K�U^G�C!w=GJTweC`G ú IPCFA=XHqFCÐ[L\=kHGJCFN�weG�I ä GÕSQIPU^G�CþNPW=A=XuSQT+\�Je[L\DKMN_G�A;CÐKéN¦��CFILw G�CFAbTufhA=fhN_fHA;SQADKMN_G�CFXHGJA�&weGvü�W=IPEhG8U=C`K�Ñ�Wbw=CFGÕKMG�T Ï GJCFN_æDW=A=k�NBU^G�I_GÕ[L\=A=GJN É=Ê CFN�dgfhI_NPKP[L\=I_G�CþNPGJADw=GJI Ï GJCFN�XhC`UeNBweGJIopGJIPqÐSQWed¯weC`G�K_GJI�ü�W=IPEhGsw=CFG ú IPC`A=Xhq`C`[L\DkhGJCFN�dgâDI�w=SHK8K_æmGJÑJC`GJq`q`G Ï C`GJq�SQA É l A=\DShADw�weC`G�K_G�Kä GJCÐKMæDCFG�q`Ksq`OHK_KMN K_C`[L\²XhWeNuweCFG ä GJÑJC`GJ\]W=ADX�Ñ���CÐK_[L\DGJA ú I_C`A=XHqFCÐ[L\=khG�CþNVW=ADw ý CÐ[L\�N_C`XhkHGJCFNGJIPqÐOQWeNPGJIPA ÉhÊ ShAik}ShA=A KPSQXhG�AGFhw=SHK_K¯weCFG ý C`[L\�NPCFXHkhGJCFN¯weG�I ú I_C`A=Xhq`CÐ[L\=khG�CþN�â=UmGJIPXhG�fhILweA=GJNCÐKéN É�ú I_C`A=XHqFCÐ[L\=khG�CþN�C`KMN�G�CFA l KMæmGJk�N�GJC`A=G�K Ï C`GJqÐK¯weG�I�Ñ�W=I ä GÕKéNPCFTuTsWDA=XVweG�I ý CÐ[L\�N_C`XhkHGJCFNGJC`A=GÕK Ï C`GJqH\=GJILSQA=XHGJÑ�fhXhG�A��4GJILweG�Avk}ShA=A É acADKMUmG�K_fhA^weGJIPG�dgâ=I�weCFG ä GÕKéNPCFTuTVW=A=XBG�CFA=G�I#wet!&ADShT CÐKP[L\=GJA ü�fHTuæ^fHA=GJA�N_G�weG�I ý C`[L\�N_C`XhkHGJCFNBKMæ=C`GJqFN ú I_C`A=Xhq`CÐ[L\=khG�CþN�GJC`A=GvG�AHNLK_[L\DGJCÐweGJADw=Gç�fHqFq`G É}ß C`A=G�XhG�ADSQW=G�I_G ä G�N_ILSh[L\�NPW=A=X8w=CFGÕKMGÕK l N_N_IPCFUDWeNPK�W=A^wVweG�T�@BTuX�SQA=X�w=SQTuCFN���C`ILwC`A Ì^É Ò=ÉFÈ XhG�XhG�U^G�A É
Â¦ÚÄÃ�Ú�Ø éTæQæ�ÝOæ�ðcb+ßÙg�ÚÛ`8v>v ÝOæ�v£ßlà�æos®æ�ä�æ�î�á�j
@BT�G�K�GJC`A=G�T l XHGJA�N_G�AxÑ�WbG�I_THJHXhq`C`[L\=G�A GJC`A=G l NMNPCþNPâDweGvXHGJXhG�A]â=U^G�I�KMG�CFA=G�A Ï CFG�qFG�AxÑ�WSQI_N_C`k]W=q`CFG�I_G�AGF¥C`KMN
G�K
A=fQNO�4GJADw=CFX&G�CFA=G�T Ï C`GJq¯EhGJILKP[L\=CFGÕweGJADG Ï WDKéNLOQADw=GiÑJW=Ñ�WDKMæDI_GÕ[L\=GJA Éú CFGÕKMG Ï WDKMNPOQA^weG��4GJILweGJA C`A weG�T l NMN_IPC`U=WeN opGJIPæ��DCÐ[L\HNPW=A=XHÑJWDKMNPShADw¼è���fHT TuCFN_TuGJA�Nr�NLSjN_W^K ê Ñ�WDKPSQTuTuGJA=XHG�dïShKPKMN ÉQú CFG � fQNO�4GJADw=CFXHkhGJCFN�weGJI ú ShIPKMN_G�qFq`W=A=XvG�CFA=G�I l NMNPCþNPâDweG8XhG%&XhG�A]â=U^G�I Ï C`GJq`GJAIFÕCÐKMN�weWDIP[L\swDShK Ï CFG�qHG�CFADGJA ú GJq`C`U^G�IPSQN_C`fhADK_TuG�[L\DShA=C`K_TsW^K�ÑJWsGJA�NO��C`[LkHGJq`AUmGJXhIPâ=ADw=G�N É.ú GJI l XhG�A�N�K_fhq`q#G�AHNLK_[L\DGJCÐweGJA�k�JhA=ADGJAGFmfhU�G�I�G�CFA Ï CFG�q!Shk�N_C`EbUmG�ShI_UmGJCFN_GJN/FEhfHAsC`\=T�ShU=khG�\=I_G�A���C`qFqefeweG�I�G�K�ÑJWDI_âD[LkeKMN_G�qFq`GJAVT�Je[L\�N_G Éjú SHK�U^GÕweGJWeNPG�N2Fhw=ShKPK!GJC`A Ï CFG�qoFSQW^K�r]CÐ[L\�NvGJC`A=G�K l XHGJA�N_G�AGF¥KMCÐ[L\�C`A�G�U^G�A�w=CFGÕKMG�A Ï WDKMNPOhADweG�A�UmG%�DADw=GJA�k}ShA=A É acA l U�&U=C`q`w=W=A=X Ó=ÉÎÍ kjSQA=A)TuShA�weC`G ú SQILKMN_GJq`q`W=A=X;EHfhA l N_N_CFN_âDw=GJA�GJC`A=G�K l XHGJA�N_G�A�XhG�XhGJA]â=UmGJIGJC`A=G�T Ï CFG�q�GJIPkhG�A=A=GJA É!ú CFG \=C`GJIuEHGJIb��G�ADweG�NPG ú SQILKéNPGJq`qFWDA=X)G�CFADGJI l NMNPCþNPâDweG&KéNLSQTuT
NSQW^K�weG�I l XHGJA�N_G�A=æ=qÐSjN_NMdgfhIPT í SHweG�î ÉDú CFGÕKMGVCFTuæ=q`GJTuG�AHNPCFG�IMN8GJC`A=G l N_N_CFN_âDweGVXhG�XhGJA]â=UmGJIÏ C`GJq`GJA weW=IL[L\;dgfHqFXHGJADw=G Ï WDKéNLOQADw=Ghn
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l U=U=C`q`weWDA=X Ó=ÉÎÍ n Ê feweG�qFq¥G�CFADG�K Ï C`GJqÐK/F=SQWDKWS ä4ë¯Ê���ÿhÌ'U
Ü ÃOÝ ß C`A WDA=TuCþN_N_GJq`UDShI�GJIPÑJG�W=XQNPG�K Ï C`GJq���C`ILw w=W=IP[L\uweC`G�K_GJA Ï WDKMNPShADwu[L\DSQILSQk�NPGJIPC`K_CFG�IMN Éú C`G�K_G�K Ï C`GJqpq`C`GJXQN
TufHT G�A�NPSQA�A]W=I
SQqÐKvG�CFA=GuaéweG�GiEhfHI�WDADw�U^G��DADweGJNVKMCÐ[L\�A=fe[L\ADC`[L\�NBC`T ä G�K_CþNPÑvweG�K l XhGJA�NPGJA É
.uÛ#ô^ö!Ä�Ã]Û ú G�I l XHGJA�Ns\DSQNVweC`G�K_G�K Ï CFG�q�SQW=dgXhGJADfhTuTuGJA¨W=ADw�G�A�NPKP[L\=GJCÐweG�NVCFA=ADGJIP\DSQq`Uw=CFGÕKMGÕKBkhfHTuæ=qFGJîeGJA Ï WDKMNPShADweG�K+��CFG
TuCFN8weC`G�K_GJT Ï C`GJqG�4GJCFN_G�I�EhG�IMdïSh\=IPGJA���G�IPweG�AK_fhq`q É
Þ ö!Ä�¿Áô^À ä G%�DA^weG�N�KMCÐ[L\�w=ShK Ï C`GJq�C`A�weC`G�K_GJT Ï WDKMNPShADw�F^K_f���C`IPw GÕKBEHfhT l XhG�A�N_GJA�Shq`KÑ�W;UmG�ShI_UmGJCFN_G�ADweG Ê JhXhq`CÐ[L\=khG�CþN8è ú GÕKMC`IPG ê ShA=XhGÕKMG�\=GJA ÉHú GJI l XhG�A�N�\DSQN�GJC`A=G8A=fe[L\WDA=GJA�NPKP[L\=C`G�weG�A=G
R�ShqþNPW=A=XuXhG�XhG�A�âDU^G�I�w=CFGÕKMG�T Ï C`GJq�WDADwbTsWDKPK�weW=IL[L\xXHGJG�CFXHA=G�NPGü�IPCFN_GJIPC`GJAbGJA�NPKP[L\=C`G�weG�Axk�JhA=A=G�AGFefhU w=SHK Ï CFG�q�UmG�SQIPUmGJCFN_G�N(�4GJILweGJA K_fhq`q É
.H0QÄÕ¿	�^Ã Ï CFG�qFG�C`T Ï WDKMNPSQA^w�� l [�N_C`EhGx��KMC`ADw Ï CFG�qFG8dgâ=I�weC`G�weG�I l XhG�AHN�GJA�NLK_[L\=C`G�w=GJA \DSQN/FwDShKPK�K_CFG
UmG�ShI_UmGJCFN_GJN��4GJILweGJA�K_fhq`qFG�A ÉDú GJI Ï WDKMNPSQA^w<� l [�N_C`EhGb�VW=A�NPGJI_N_GJC`qFN8KMCÐ[L\&C`AK_æmGJÑJCY�^KP[L\=GJIPG
r]W=U=Ñ�WDKMNPOQA^weGvweCFGvC`A Ó=É ÌDÉ Ö A^OQ\=G�I�GJIPq`OhWeN_G�IMN(�4GJILweGJA É
õ Å#ò�ö¯Ã]À#Û!Ã]Û aéKMNpweGJI l XHGJA�N�ÑJWVw=GJI ß A�NPKP[L\=GJCÐweW=ADX8XHGJqÐSQA=XhN/F}w=ShKPK!CFT l W=XhG�A�UDqFCÐ[Lk
w=ShKÏ CFG�q¯C`A KMG�CFA=G�I ä G�ShI_UmGJCFN_W=ADXbWDAHNPGJIPU=IPf][L\DGJA���G�IPw=GJA¨KMfHqFqFN_G�F�K_f�weI_â^[LkHN
G�IsweC`G�KTuCFN�weGJI8weW=IL[L\bweC`G�K_GJA Ï WDKMNPShADwxI_G�æ=IPOHKMG�A�N_C`GJI_N_GJAbR�ShqþNPW=A=X SQW^K É
ðxÚ}ô^ö!ö¯Ã]Û ú C`G�K_GJI Ï WDKMNPShADwVK_t]TsUmfhq`C`K_C`GJI_N#GJC`A=G�A ß A^weÑJWDKMNPShADw GJC`A=G�K Ï C`GJqÐK ÉQÊ CþN�weC`G�K_GJIR8SQqFN_W=ADX weIPâD[Lk�N4w=GJI l XhG�A�N�ShWDK�F]w=SHK_K�GJI�SQqÐK�ShWDKPKMCÐ[L\�NPK_qFf�K�GJILSh[L\�NPG�N�weC`G�K_G�K Ï C`GJqADf][L\WaéG�TiSQqÐK�ÑJW;GJIPI_G�C`[L\=G�A Éhú ShK¯k}ShA=A SQW^K¯weG�T Ô IPW=ADwiG�IMdgfHqFXHGJAGFHw=ShKPK¯w=SHK Ï C`GJqUmGJIPGJCFNPKBGJIPI_G�C`[L\�N�C`KMNBfeweGJIBw=SHK_K�w=SHK Ï C`GJq�A=CÐ[L\�N�T G�\=IBG�I_IPGJCÐ[L\]UDSQI4GJILK_[L\DCFG�AHN É
Â¦ÚÄÃ�Ú�ß Åiu(à�ä�v Ý`áQâ�ã+ßIèMÈNî�á�æ�ä]àcb
ú ShK l N_N_IPCFUDWeNuw=t�A^SQTuC`KP[L\=G�I Ï WDKMNPShADw�U^GÕK_[L\DI_G�CFUeNuweC`G Ï WDKMNPOhADweG G�CFADG�K Ï CFG�q`K weC`G G�K��OQ\=IPGJADwuK_GJC`A=GJI4SQk�N_C`EhG�A ë \DShK_G�G�CFADA=GJ\=TuG�Aik}ShA=A É]Ê CFN4weC`G�K_GJAiÑ�WDK_OQN_Ñ�qFCÐ[L\=GJA Ï WDKéNLOQA�&weG�A kKJHA=A=GJA ä GÕSQIPU^G�CþNPW=A=XHK_TsW^KéNPGJI�W=A�NPGJILK_[L\=C`G�w=qFCÐ[L\=GJI Ï CFG�qþNét]æmGJA w=ShI_XHG�KMN_G�qFqFN��4GJILweGJA É
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l U=U=C`q`weWDA=X Ó=É Ó n!� Ô f�SQqY&¢q`C`A=keK��8dgâ=I Ï CFG�qFG

ú CFG Ï WDKMNPOhADweGJA weCFGÕKMGÕK l N_N_IPCFUDWeNPKiK_CFA^w²r]W=U=Ñ�WDKMNPOQA^weGbw=G�K Ï WDKMNPShADweG�KN� l [�N_C`EhGx�bweG�Kl NMNPI_C`U=WeNLK l NMN_CFN_â^weG É acARS ä4ë¯Ê��#ÿQÌ'U K_CFA^w W É S É dgâ=I�weC`G Ï C`GJqFNét]æ^G�A l [L\=C`GJEHGBW=ADw Ê ShCFA�&NPShCFA khfHA=k]I_GJN_G l A=X�SQUmGJA XhGJTiSH[L\HNj��W=ILweGJAIF'��CFG�K_fhqÐ[L\=G Ï WDKéNLOQADw=G�ShWDKPKMG�\=GJAVkKJhADAHNPGJA ÉacA l U=U=C`q`weWDA=X ÓDÉ Ì W=ADw ÓDÉ Ò KMC`ADw�w=CFGÕKMG Ï WDKMNPOQA^weGVw=ShI_XHG�KMN_G�qFqFN Émú G�I Ï C`GJqFNét]æ l [L\=C`GJEHGUmG�K_CþNPÑ�N;weC`G&wet]ADSQTuCÐK_[L\=G�A Ï WDKéNLOQADw=G¤�cacA ë I_fe[JG�KPK���Fl�ér]W^[J[�G�G�weGÕwK��FI�é@BADk�ADf'��A��&W=A^w�éZDSQC`q`G�wK� É¥ú ShU^G�CpU^GÕweGJWeNPG�NW�cacA ë I_fe[�GÕK_K��uw=SHKvw=ShK Ï C`GJqpTufhTuG�AHNLSQA)U^GÕSQIPU^G�CþNPG�N¡��CFILw Ér]WD[�[�G�G�weGÕwxUmG�w=GJWeNPG�N/Fmw=ShKPK�w=SHK Ï CFG�q�GJI_dgfhq`XhIPGJCÐ[L\;UmG�ShI_UmGJCFN_GJN+��W=ILweGvW=ADwbG�K�KMfHT CFNBC`AGJC`A=G�A ß ADweÑ�WDKéNLSQADw�â=U^G�I_XHGJ\�N Émú G�I Ï W^KéNLSQADw<�é@BA=k]A=f'��A!�
UmG�weG�WeN_GJN/F.w=ShKPK�w=GJI ä GÕSQI`&UmGJCFN_W=A=X�K_KMNPSQN_WDK�A=C`[L\�N¯G�I_TuCFNMNPGJqFN®�4GJILweGJAukhfHA=A�N_G�W=A^wiweGJI Ï WDKMNPSQA^wN�éZDShCFq`G�w��8wDShKPK�w=ShKÏ C`GJq¥G�IMdgfHqFXHqFf�K�UmG�ShI_UmGJCFN_GJN+��W=ILweG�W=ADwbCFA G�CFA=G�A ß ADweÑ�WDKéNLSQADwbâ=UmGJIPXhG�\�N ÉZ!â=I
weGJA Ï C`GJqFNét�æ Ê SQC`A�NPShCFAR��W=IPw=GJA�C`A>S ä4ë¯Ê��#ÿQÌ'U weC`Giwet]ADSQTuCÐK_[L\DGJA Ï WDKéNLOQADw=G�caéweqFGx�%F��6acA ë IPfe[�G�KPK��%F!�é@BA=TiShCFA�NPShCFA^SQU=q`Gb�
W=ADw¤�c@�A=k]A=f'��A��sEhfHI_XHG�KP[L\=q`ShXhG�A ÉHú GJI Ï CFG�q&Nét]æ Ê ShCFA�NLSQC`A²UmG�K_CþNPÑ�NiCFT Ô GJXhG�ADKPSjN_ÑxÑJW=TÐ�¯t]æ l [L\DCFG�EhG;kHGJC`A=GJA SQWDK_XhG�ÑJG�C`[L\=ADG�N_G�Aß ADw=ÑJWDKMNPShADw É.ú G�I Ï W^KéNLSQADw��caéweq`Gb�uKMN_G�qFqFN�weG�A Ï W^KéNLSQADw&w=ShI�w=GJA�w=SHK Ï CFG�q�GJC`A=A=C`TuT
N�4GJA=A weG�I¯Ñ�W â=UmGJIb�4SH[L\=GJADw=G Ï WDKMNPShADwuTuCþN�weGJT+SQk�NPW=GJq`qFG�A Ï WDKMNPShADwiâ=UmGJIPGJC`ADKMN_C`T TsN Éú GJI Ï WDKMNPSQA^w��6acA ë I_fe[JG�KPK���G�AHNLKMæDI_CÐ[L\�N�KMG�TiSQA�N_CÐK_[L\xweGJT+weGÕK l [L\DCFG�EhG Ï C`GJqÐK É�ú GJI Ï W�&KMNPSQA^wL�é@BA=TiSQC`A�NPShCFADShU=q`Gb�^��CFILw�G�CFADXhGJADfhTuTuGJA��4GJA=A�weGJI l XhGJA�N�khG�CFA=G ë qÐOQA=G TuGJ\=IUmG�K_CþNPÑ�N W=T�weGJA ý W=ADKP[L\=ÑJWDKMNPShADw \=GJIPÑJWDKMN_G�qFq`GJA W=ADw weG�I Ï WDKMNPShADwþ�c@�A=k]A=f'��A�� CÐKéN��C`G8weG�I Ï W^KéNLSQADw��6acA ë I_fe[�GÕK_K��^F EHGJIPXhq`GJCÐ[L\]UDSQI�TuCFN�w=GJA;G�A�NPK_æ=I_GÕ[L\=GJA^weGJA weGÕK Ï CFG�qþNét]æDKl [L\=C`GJEHG É
Ä���à á ��©¦È��¡ÈZYZ[<��©(� ¬ãâ �%«dY�[�©(� ¨��%©(ª%©(�
ä GJCDw=GJI ä G�ShI_UmGJCFN_W=ADX�G�CFADG�K Ï C`GJqÐK�weWDIP[L\ GJC`A=GJA ë q`ShA kjShA=AuG�KpEHfhIPkhfhTuTuGJAIF}wDShKPK�r]W=U�&ÑJC`GJq`G GJIPÑJGJWDXQN��4GJILweG�A É¥ú C`G�K_G r]W=U=Ñ�CFG�qFGuKéNPGJq`qFG�A)G�CFADGVopG�IMdgG�CFA=G�I_WDA=X�èïI_G��DA=G�T G�A�N ê weG�K@BILK_æ=I_WDA=XHK_ÑJC`GJqÐK
w=ShIsW=ADw²KéNPGJ\=G�A CFA XhG/��C`KPKMG�I ä GJÑ�CFG�\�WDA=X�ÑJW weCFGÕKMG�T É!ú CFGÕKMG ä GJÑJC`G%&\]W=A=X�TVWDKPK
UmGJC¯G�CFADGJI ä GJN_ILSh[L\�N_W=ADX�weGJIur�N_IPW=k�N_W=IVGJC`A=G�K Ï C`GJq`G U^G�I_â^[Lk]K_CÐ[L\HNPCFXhNN��G�IV&weG�A É acAþS ú E � Z áHÓ F¥E � SQT Íhÿhÿ=ÈbU �4GJILweGJA�K_fhqÐ[L\=G ä G�ÑJC`GJ\]W=A=XHGJA�w=W=IP[L\�weGJA ä GJXhIPC � G�C&A=GÕKj� Ô f�SQqY& � CFA=k���âDU^G�IPKP[L\=IPCFG�U^G�A É acT KMæmGJÑ�CFG�qFq`GJA Z^SQq`q^weG�I4r]WDU=ÑJC`GJq`G�K_æ=I_CÐ[L\�N¯TiSQA ShWD[L\EhfHA GJC`A=GJT �cçBG%�DA=G�TuGJA�NV&6qFC`A=k�� É�� SH[L\×S ú E � Z áhÓ F^E � SQT Íhÿhÿ=ÈbU XhG�KMNPShqþNPGJA&K_C`[L\�weC`G ä G%&
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l UDU=CFqÐweW=ADX Ó=É Ì n l [�NPCFEHG Ï WDKMNPShADwxw=G�K Ï C`GJqFNét]æDK l [L\=C`GJEhGHS ä4ë¯Ê���ÿhÌ'U
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l U=U=C`q`weWDA=X Ó=ÉÎÒ n l [�N_C`EhG Ï WDKMNPShADw weG�K Ï C`GJqFNét]æDK Ê ShCFA�NPShCFA×S ä�ë�Ê���ÿhÌ'U
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ÑJC`GJ\]W=ADXhGJA�C`T l q`qFXHGJTuGJC`A=GJA¨C`A¨GJC`A=G�Is\=C`GJILSQIL[L\=CÐK_[L\=G�A l IMNVW=ADw ý GJCÐKMG;W=ADw¨k�JhA=A=G�AweW=IL[L\�� l ��ú �8feweGJI��*M�ç�� Ô IPShæ=\=GJAiw=ShI_XHG�KMN_G�qFqFN��4GJILweGJA Éhß CFADG(� l ��ú ��opGJI_dgGJC`A=G�I_W=ADXè l ��ú &¢IPG%�^A=GJTuGJA�Nvq`CFA=k ê EhfHA)r]W=UDÑJC`GJq`GJA�U^GÕK_[L\=IPGJC`UeNvw=SQUmGJC�w=GJA�ZDSQq`q�CFA�weG�T SQq`qFGuK_fEhG�IMdgG�CFADGJI_N_GJA�r]W=UDÑJC`GJq`GbG�IMdgfHqFXHI_G�C`[L\ U^GÕSQIPU^G�CþNPG�N��4GJILweGJA Tsâ^K_K_GJA W=T G�CFADG&GJI_dgfhq`XhIPGJCY&[L\=G ä G�ShI_UmGJCFN_W=ADX�weGÕKi@BILKMæDI_W=ADXHK_ÑJC`GJqÐKsÑ�W XHG���OQ\=IPq`GJCÐKéNPGJA É!ß C`Aþ�OM�ç�� opGJI_dgGJC`A=G�I_W=ADX\=C`A=XhG�XhG�AbUmG�KP[L\=IPGJC`UeN�SQqFN_G�I_A^SjN_C`EhGvopG�IMdgG�CFADGJIPW=A=XhG�A GJC`A=G�K Ï CFG�q`K É Z!â=I�weCFGsGJI_dgfhq`XhIPGJCÐ[L\=Gä G�ShI_UmGJCFN_W=ADXsweG�K�@�IPK_æ=IPW=A=XHK_ÑJC`GJqÐKpCÐKéN�A]W=I�weCFG8GJI_dgfhq`XhIPGJCÐ[L\=G ä G�ShI_UmGJCFN_WDA=X
EhfHA TuCFA^weG%&KMN_GJA^K�GJC`A=GJI�opG�IMdgG�CFA=G�I_WDA=XuA=fQNO�4GJADw=CFX Él qÐK opfhILK_[L\=qÐSQX dgâDI weC`G @BTiKMGJN_Ñ�W=A=X�G�CFADGJIuKMfHq`[L\=G�A RBC`GJILSQIL[L\=C`G C`KMNVC`AÕS ú E � Z áhÓ�UweC`G ú GJk]q`ShIPSQN_C`fhA GJC`A=GÕKåä �����!���O��æ�| l N_N_IPCFU=W=NPK EHfhIPXhGÕKMG�\=GJA É ä �O���!�A�O�Oæ�| dgâ=\=I_NxSQq`qFGr]W=UDÑJC`GJq`GBweG�KpUmG�NPI_G � G�ADweG�A Ï CFG�q`K�ShWed¥weCFG�G�CFADG�� l ��ú ��opG�IMdgG�CFADGJIPW=A=Xvw=SQILKMN_GJq`q`GJA Éjß C`A=G�*M�ç��sopGJI_dgGJC`A=G�I_W=ADX���CFILw&weWD[L\�w=CFGVopGJIPk�A]â=æ=dgW=A=X EHfhA&Ñ��4GJC#feweGJI8T G�\=Icä �O���!�A�O�Oæ�|l NMNPI_C`U=WeNPGJA TuCþN |�� G�I_IPGJCÐ[L\�N Ér]W=U=Ñ�CFG�qFGxGJC`A=G�K Ï C`GJqÐKvN_ILSQXHGJA�C`T TuG�IsÑJWDI ä G�ShI_UmGJCFN_W=ADX�weG�KV@BILKMæ=IPW=A=X�KMÑ�CFG�q`K
U^G�C Éí G�wefe[L\ XhC`UeN�G�K�ShWD[L\ Ï CFG�qFGBw=CFG�A=CÐ[L\�N�CFAuG�CFA=G�T Ï C`GJqeY r]W=U=Ñ�CFG�q=opGJIP\DOQqFN_ADC`K�KMN_G�\=GJAuW=A^wK_fhTuCþN�khG�CFA=G opGJI_dgGJC`A=G�I_W=ADXxw=ShIPKMN_G�qFq`GJA É r]fHq`[L\=G Ï C`GJq`GskKJHA=A=G�A�KMCÐ[L\�C`A�C`\=IPGJI ä GÕSQIPU^G�C&N_WDA=X&KéNbJhIPGJA�f]w=GJI
K_fhXHShI8\DGJTuTuGJA É�ä G�ÑJC`GJ\]W=A=XHGJA�weCFGÕKMG�I l I_N¡��G�IPweG�A�Shq`Kvü8fhA��DCFk�NPGUmGJÑJG�C`[L\DA=G�N;èÁ[�fhA��DC`[�NV&6qFC`A=k ê W=ADw�C`T ShADKP[L\=qFC`G�PHGJADw=GJA l ADKP[L\=A=CFNMN ÓDÉ Ö XhG�ADSQWDGJIvW=A�N_G�IV&K_WD[L\�N Él U=UDCFqÐweW=A=X ÓDÉ Ó dïSHK_KMNBSQq`qFG ä GJÑ�CFG�\]W=A=XhG�A;Ñ/��C`KP[L\=GJA Ï C`GJq`GJA ÑJW^K_ShT TuG�A É
Ä��+ç Ñ:�^�l©¦Èj�{\��l�%���<©(� ¬8â ��«rYZ[<©(� ¨��%©(ª�©(�

Ï C`GJq¥acA�N_G�IPShk�N_C`fhA=G�A
� G�XHSQN_C`EhG�acAHNPGJILSQk�N_C`fhADGJA

ë fHK_CþNPCFEHG8acA�NPGJILSQk�N_C`fhA=G�A

ç�G�KPK_fhW=IL[�G�A=khfHA��DC`kHN

� fHXhCÐK_[L\=G�I�ü�fHA��DC`kHN
è è è è è

é é é é é

è è è è è

é é é é é

l U=UDCFqÐweW=A=X ÓDÉ Ö neacA�N_GJILSQk�NPCFfHADKMTHJHXhq`C`[L\=kHGJCFN_G�A Ñ���CÐK_[L\DGJA Ï CFG�qFG�A
acA�N_GJq`q`CFXHGJA�N_G l XHGJA�N_G�AGF���C`GuK_C`G C`A¨weC`G�K_GJI ú C`æ=q`fhTiSQIPUmGJCFN�UmG�NPIPSH[L\�N_G�N¡�4GJILweGJAIF.ShIV&UmGJCFN_GJA�ADC`[L\�N;A]W=IbSQA GJC`A=GJT Ï C`GJq8W=ADw�SQW^[L\�A=C`[L\�N;A]W=IxSQA Ï C`GJq`GJA�weC`G�K_G/��W=GJA�NPCFG�qFqSQUDXhG�ShI_UmGJCFN_GJN¡��G�IPweG�AGF�K_fhADweG�I_A�K_GJ\=G�A�K_CÐ[L\)\DOhW��DX&TuCFNsweGJI l AedgfhILweG�I_W=ADXbkHfhAedgIPfhA�&N_C`GJI_NsE]C`GJq`G khfHT æDqFGJî]G Ï CFG�qFG ADGJUmGJA=qÐOQW��^X&ÑJW=G�CFADShADweG�IsÑJW¨UmG�ShI_UmGJCFN_G�A É acA^KMUmG�K_fhADw=GJIPG

ÓHÒ



UmGJC`T ß CFADKPSjNPÑ)weC`G�K_GJI l XHGJA�N_G�A CFA(ç�G�ShqY�4GJqFNPShA!�4GJA^weW=A=XHGJA C`KMNbw=CFGÕKMG l AedgfhILweG�I_W=ADXUmG�K_fhADweG�IPK�KéNLSQIPkxSQW^KMXHGJæ=ILOQXhN É=ú W=IP[L\�w=CFGÕKMG��!SjNLK_SH[L\=GvkKJHA=A=G�A Ï CFG�qFGsW=ADw&weG�I_G�A l U�&SQIPUmGJCFN_W=A=X&ADC`[L\�NsTuGJ\DIsCÐKMfHqFC`GJI_NsEhfHA=GJC`ADShADweGJIvUmG�NPIPSH[L\�N_G�N^��G�IPweG�AGF�K_fhADw=GJIPA¨TsâDKPKMG�AC`A&opGJIPU=CFA^weW=A=X TuCFN�ShADweGJIPGJA Ï CFG�qFG�A&W=ADw&weG�I_G�A&T�JHXhq`C`[L\DGJA l W^Kédgâ=\DI_W=ADXhGJA&XHG�K_GJ\=G�A�4GJILweGJA É�ú SQUmGJC�kKJhADA=GJA EhG�IPKP[L\=C`G�weG�ADKMN_GbacAHNPGJILSQk�N_C`fhADGJA Ñ���CÐK_[L\=G�A CF\=ADGJA�SQWedàNPI_GJN_G�AweC`GvweCFG ß I_dgâ=q`qFWDA=XiSQq`qFG�I�w=GJT l XhGJA�NPGJAxShWedgGJIPq`GJXQNPGJA Ï CFG�qFG�A=G�XHSQN_C`Eif]w=GJI�SQWD[L\xæ^f�KMCFN_C`EUmGJGJC`A��DW^K_K_GJA É^ú C`G�K_G�acAHNPGJILSQk�N_C`fhADGJA���G�IPweG�A;C`A&weCFGÕKMG�T¶üvShæ=CþNPGJq¥W=A�NPGJILKMWD[L\�N ÉacA�N_GJILSQk�NPCFfHA=GJA�Ñ/��C`KP[L\=G�A Ï C`GJq`GJA�KMC`ADw�G�CFADG���\=G�TiSjN_C`k&TuCþN
weG�IvKMCÐ[L\�C`ADK_U^GÕKMfHADweG%&IPG SQWed�weG�I Ê SH[�IPf�G�U^G�A=GKF!SQqÐKMf�w=GJI ß U^G�A=G;Ñ/��C`KP[L\=GJA�TuGJ\DI_G�I_G�A l XhG�A�N_GJA ShWDK_XhC`GJU=C`XUmG�KP[L\DOjdàNPCFXhNN��W=IPw=G É l WedBweGJI Ê C`[JI_f]GJUmGJADGKF�Shq`K_f&weGJI ß U^G�A=G GJC`A=GÕKvGJC`A=ÑJG�qFADGJA l XHGJA�&N_G�A CÐKéN�w=SQXHGJXhG�AiA=CÐ[L\HN�KMfsADSh[L\=\^SQqFN_C`X
XhGJdgfhILK_[L\�N���W=ILweG�A É R�CFG�I�TVâDK_K_GJA ß I_kHGJA=A�NPA=C`KPK_GSQW^K�w=GJI Ê SH[�IPf�G�U^G�A=GVN_ILSQADKMdgGJIPCFG�IMNW�4GJILweGJA É¥ß CFA��4GJCFN_GJIPG���C`[L\�N_C`XhG�I l ADKPSjNPÑVdgâDIsw=ShKopGJILKMNPOQA^weA=CÐK
EhfHA�acAHNPGJILSQk�N_C`fhADGJA�Ñ���CÐK_[L\DGJA Ï C`GJq`GJA¨G�CFA=GÕK
G�CFA=Ñ�GJq`A=GJA l XhG�AHNPGJA¨U=C`G�NPG�Nw=SHKik]q`SHK_K_C`KP[L\=G ë qÐSQA=G�A6S ý C`q ÞHÓ'U6É�ú fhI_N���W=ILweGJA UmGJIPGJCFNPK ß I_kHGJA=A�N_ADC`KPKMG&G�I_qÐSQADXQN���CFGÏ C`GJq`G�GJC`A=G�K l XhGJA�NPGJA CFA�NPGJILSQXhC`GJIPGJA;kKJhADA=GJA É=ú C`G�K(��SQI�wefHIMNBA=fhNO��G�ADweC`X�F]W=T¶GJUmGJA�aéG%&A=G acA�N_G�IPShkHNPCFfHA²UmGJCBweG�I ü�fHADKMN_IPW=k�N_C`fhA²weG�I ë q`OhA=G&ÑJW UmGJIPâD[LkeKMCÐ[L\�N_C`XhGJA É acA weC`G�K_GJTüvSQæDCþNPGJqv��CFILw;ShWed!w=CFG ß IPkhG�A=A�N_A=CÐK_K_G�SQWDK�weG�T ä GJIPGJCÐ[L\xweGÕK ë q`ShA=GJADK�Ñ�W=IPâD[Lk]XhGJXHI_C � GJAC`ADKMUmG�K_fhA^weGJIPG�ShWed ß I_kHGJA=A�NPA=C`KPK_G�ShWDKWS ý CFq ÞhÓ�U6Éú C`G ä IPGJCFN_G weGJI�acA�N_G�IPShkHNPCFfHADK_T�JHXhq`C`[L\DkhGJCFN_G�AxIPGJCÐ[L\�N8EHfhA�acA�N_G�IPShk�N_C`fhA=G�A&Ñ���CÐK_[L\=G�AÏ C`GJq`GJA
C`A=A=G�I_\^SQq`UsGJC`A=GÕK l XhGJA�NPGJAsUDC`K#ÑJWVacAHNPGJILSQk�N_C`fhADGJA
Ñ/��C`KP[L\=GJA Ï CFG�qFG�A
W=A�N_G�IPKP[L\=C`G�wQ&q`C`[L\=G�I l XHGJA�N_G�A É acT GJILKéNPGJA¨ZDShqFq®��G�IPw=GJA¨weC`G�K_G acA�N_GJILSQk�NPCFfHA=GJA�SQqÐKvC`AHNPGJIPA=G acA�N_G�IPShk!&N_C`fhADGJA&UmGJÑJG�C`[L\DA=G�N2F^C`T¶Ñ/��G�CþNPGJA�Z^SQq`q!Shq`K�GJî]N_GJIPA=G
acA�NPGJILSQk�N_C`fhA=G�A�S ý C`q ÞHÓ'U6É acA�UmGJCÐweG�AZ�OQq`qFG�Axk�JhA=ADGJA weCFGÕKMG�acA�N_G�IPShk�N_C`fhA=G�A<��C`G�weG�I_WDT¸æ^f�KMCFN_C`EhG�feweG�I�A=GJX�SjN_C`E;ShWDKédïShqFq`GJA ÉacA�w=CFGÕKMG�I l IPU^G�CþN¡�4GJILweGJA�A]W=I�æ^f�KMCFN_C`EhGuW=ADw)A=G�XHSjNPCFEHGVC`A�N_G�I_A=GuacA�N_G�IPShk�N_C`fhA�Ñ/��C&KP[L\=GJA Ï C`GJq`GJA&G�CFA=GÕKBG�CFA=Ñ�GJq`A=GJA l XhG�AHNPGJA&UmG�NPIPSH[L\HNPG�N�WDADw&weG�K_\DShqFU&C`T dgfhq`XhGJA^weGJA GJC`A�&dïSh[L\bEhfHAbw=GJA æ^f�KMCFN_C`EhG�AxWDADwbA=GJX�SjN_C`EhG�A;acA�N_G�IPShk�N_C`fhA=G�AxXHG�K_æ=I_fe[L\=G�A É
Â¦Ú�ß(ÚVÛ ÊCßGÞ�ä�æ�Ý�ê®ßk^!à�æ�ßGè�ä�í�æ�Ý�`®à+ßIàëg.ÆJ`�à)ìWÝOí�æ�ßZj
� G�XHSQN_C`EhGiacA�N_G�IPShkHNPCFfHA=GJAIF�U^G�ÑJG�C`[L\=ADG�NVShq`K Ï CFG�qFkHfhA��DC`k�N_G�F�U^G�GJC`A��DWDKPK_GJA weC`G;ILSjNPCFfHADSQq`Gä G�ShI_UmGJCFN_W=ADX)EHfhA Ï CFG�qFG�A A=G�XHSQN_C`E É ref�kjShA=A GÕKuæDShKPK_CFG�I_G�AGF!wDShKPK Ï CFG�qFG&weC`G A=GJX�SjNPCFEC`AHNPGJILSQXHCFG�I_G�AGF#ADC`[L\�NiGJI_dgfhq`XhIPGJCÐ[L\ UmG�SQIPUmGJCFN_G�N��4GJILweG�A²kKJHA=A=G�AGFpW=ADw KMfHTuCþNiC`A G�CFADGJTl UDU=I_W^[L\ G�CFADG�K Ï C`GJqÐKifeweG�IiT G�\=IPGJIPGJI Ï C`GJq`G&I_GÕKMWDqþNPCFG�I_G�A É�ú Sh\=GJI;C`KMN G�KiADfQNO�4GJADweC`X�Fw=SHK_KvweG�I l XHGJA�N
KMfHq`[L\=G r]CFN_W^SjN_C`fhADGJA�GJIPkhG�A=A=GJA�kjSQA=AIF¥W=T G�AHNLKMæDI_GÕ[L\=GJADw�w=ShIPShWed�Ñ�WIPG�SQXHCFG�I_G�A ÉK� GJXHSQN_C`EhGBacA�NPGJILSQk�N_C`fhA=G�A���G�IPw=GJA;weGÕKM\^SQq`U;weGJI4æ=IPCFTiOhI_G l ADKPSjN_Ñ�æ=W=A=k�N�weGJIä G�NPIPSH[L\HNPW=A=XHGJAxw=GJI�acA�N_G�IPShkHNPCFfHA=GJAxÑ���CÐK_[L\DGJA Ï CFG�qFG�A&KMG�CFA Éü�fHA��DC`k�N_G�Ñ/��C`KP[L\=GJA Ï CFG�qFG�A
khfHT TuG�AvCFTuTuGJI�w=SQADA
ÑJWDKMNPShADweG�F��4GJA=Asw=CFG�U^GJN_IPG � GJA�&weG�A Ï C`GJq`G Ï W^KéNLOQADweG�UmG�KP[L\=I_G�CFUmGJAIF�weC`G�KMCÐ[L\;XHGJXhG�ADK_GJCFN_C`XsSQWDKPKP[L\=qFC`G�PHGJA É]ú ShK�U^GÕweGJWeNPG�Ndgâ=I Ï C`GJq`GKF=wDShKPK�w=ShK ß IPI_G�C`[L\DGJA weG�K�G�CFA=G�A Ï CFG�q`K�w=SHK ß IPI_G�C`[L\=G�AxweGÕKBSQA^weGJIPGJA Ï CFG�q¥W=A�&THJhXHqFCÐ[L\¨TiSh[L\�N ÉpÏ CFG�qFkHfhA��^CFk�N_G;q`SHK_K_GJA K_C`[L\¨C`A æ=IPC`TuOhI_G Ï CFG�qFkHfhA��DC`k�N_G�èïCFA�NPI_C`ADK_C`KP[L\=GJIü8fhA��DC`k�N ê W=ADw K_GJk]W=ADwDOQIPG Ï C`GJq`khfHA��DC`k�N_G�GJC`A�N_GJC`q`GJA Éë IPCFTiOQIPG Ï C`GJq`khfHA��DC`kHNPG�U^G�ÑJGJCÐ[L\=A=G�A&ü�fHA��DC`kHNPGvÑ���CÐK_[L\DGJA Ï CFG�qFG�A CFA&C`\=IPGJT�G�CFXHGJA�NV&q`C`[L\=G�A;r]C`A=A=G É R�CFG�I_UmGJC^khfhADÑJGJA�NPI_C`GJI_N¯KMCÐ[L\;weC`G l ADSQq`teKMG8SQWed�weC`G�ü�G�I_A=G8weGJI4U^GJN_G�CFq`CFXhN_G�AÏ C`GJq`G É=ú CFG
K_GJk]W=A^w=OQIPGJA Ï C`GJq`khfhA��DCFk�NPG8\=C`A=XHGJXhG�AbK_C`ADwbGJC`XhGJA�NPqFCÐ[L\ ë q`ShA=khfHA��DC`kHNPG É
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n�Új¿�pTú=Ú}Ã�Úx÷¯¿ïÃ]Â	1mô^Àlû�¿	1¥Ä
ú GJI�æ=I_C`TiOQIPG Ï C`GJq`khfHA��DC`k�N8ÑJG�C`[L\DA=G�NvKMCÐ[L\�w=SHweW=IL[L\�SQW^K�F.w=ShKPK�weCFGuü�GJIPA=G weGJI�U^GJN_IPfQd &dgGJADGJA Ï CFG�qFG Ï W^KéNLOQADweG�UmG�KP[L\=IPGJC`U^G�AbweC`G
K_C`[L\xW=A=TuCþN_N_G�qFUDShIBXhG�XhG�ADKMG�CþNPCFXuSQW^K_KP[L\=q`CFG/PhGJA Ér]fvkjSQADAudgâ=I¯G�CFA Ï C`GJq l weC`G l WDKPKPSQXhG�XHG�NPI_f � G�A��4GJILweG�AGFhw=SHK_KpGÕKpTuCþN4GJC`A=GJT Ï C`GJq ä C`Aæ=IPCFTiOhI_G�T Ï CFG�qFkHfhA��DC`k�N�KMN_G�\�N/F��4GJA=A Ï CFG�q l GJC`A=GJA Ï WDKMNPShADw�æ�U^GÕK_[L\DI_G�CFUeN�W=ADw Ï C`GJqä G�CFA=G�A Ï WDKMNPSQA^w<�;U^GÕK_[L\=IPGJC`UeN�dgâ=I�w=CFG�XhC`qFN�n
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ú ShK�UmG�weG�WeN_GJN/F.w=ShKPK Ï CFG�q l G�CFA=G�A Ï WDKMNPShADw GJIPI_G�C`[L\DGJA���CFq`qoFmweGJI8XhG�ADSQW&w=SHKBq`fhXhCÐKP[L\=Gü8fhTuæ=q`GJTuGJA�N#Ñ�WsweG�T Ï WDKMNPSQA^w
CÐKéN2FÕweG�IpweW=IL[L\ Ï C`GJq ä U^GÕK_[L\=IPC`GJUmGJAN��C`IPw ÉÕß K#CÐKMN#q`GJCÐ[L\HNEhG�IPKMNPOhADweq`C`[L\IF]wDShKPK�U^G�C`weG Ï WDKéNLOQADw=G�ADC`[L\�N�æDSQILSQq`q`GJq¥GJIPIPGJCÐ[L\HN¦�4GJILweGJAbkKJHA=A=GJA ÉZ!â=I�GJC`A=GJA l XhGJA�NPGJA;kjShA=A&weCFG ß IPkhG�A=A]W=A=X GJC`A=G�K�K_fhqÐ[L\=G�Axü8fhA��DC`k�NPK4W=A�N_G�IPKP[L\=C`G�wQ&q`C`[L\;w=CKðiÑJC`q¥KMG�CFA É]Ô ShA=Ñ�C`A l UD\DOQA=XHCFXHkhG�CþN���CFG�weGJI Ï WDKMNPShADw K_æ^G�ÑJCY�DÑJC`GJI_N®��C`IPwGFhdgfHI_TiSQqfeweGJI�fHU�aéGJk�NPfhIPCFG�AHNPCFG�IMN(��C`GvCFA í ShweGJî�F=EjSQIPCFC`GJI_NBweGJI l Wed	��SQADwbEhfHAxXHGJIPCFADX UDC`K�GJî]N_IPGJT\=fe[L\iU=Ñ/� É W=ADGJA�NPKP[L\=GJCÐweUDShI ÉeÏ WDKPOjNPÑJq`C`[L\ w=ShÑJW kjShA=Aidgâ=I�weC`G ä GJW=I_N_G�CFq`W=A=X$FhfHUiGJC`A Ï W�&KMNPSQA^w�G�CFA=G�A¨SQADweG�I_G�A�ShWDKPK_[L\=q`C`G�PQN2F�RBC`A�N_GJIPXhIPW=ADw���C`KPKMG�A�UmGJA�JhN_C`XQNN�4GJILweGJA É�ú SHK
KMfHqFqSQA¨G�CFADGJT ä GJCÐKMæDCFG�q¯EhG�IPw=GJWeNPqFCÐ[L\�N���G�IPw=GJA É!ß K^��CFILw SQADXhGJADfhTuTuGJAGF!w=ShKPK
G�CFA l XhG�AHNw=SHK Ï C`GJq l U^GÕKMCFN_ÑJN�ShA�weGJTØM8IMN�R�SQTVU=W=IPXiÑJW�K_GJC`A&W=ADw XHqFG�C`[L\DÑJGJCFN_C`X;w=SHK Ï C`GJq ä ShAweG�TÔM8I_N ä GJIPqFC`AiÑJW K_GJC`A É�ä G�C`w=G Ï C`GJq`G�KMfHqFq`GJAiæ^SQILSQq`qFG�qDSQWDK_XhGJdgâ=\=I_N���G�IPw=GJA É Z#âDI¯GJC`A=G�Al XHGJA�N_G�A&fh\=ADG
RBC`AHNPGJIPXhIPW=ADw���CÐKPKMG�AGF=CÐKéN8wDShK ß IPkhG�A=A=G�A�weG�K8ü�fHA��DC`kHNLKBKP[L\!��C`GJIPC`X Éeß IUmGJA�JhN_C`XQNBweC`G Ï WDK_SQN_Ñ�CFAedgfHI_TiSQN_C`fhAGF]w=ShKPK4G�K�dgâ=I�G�CFAbW=A�N_IPGJA=A]UDShI_GÕK¦M8U�aéGJk�N�W=A=THJhXHqFCÐ[L\CÐKéNBSQAbÑ��4GJC.EHGJILK_[L\=C`G�w=GJA=G�ALM8I_N_GJAxÑJW=I�XHqFG�C`[L\DGJA Ï GJCFN�Ñ�W&KMG�CFA É^Ï WDKéNLOQADw=G�weC`GvKMCÐ[L\bXhG%&XhG�ADK_GJCFN_C`X
SQWDKPK_[L\DqFC`G�PHGJADweG�WDADwiC`A khG�CFA=G�T Z^SQq`qDXHqFG�C`[L\=Ñ�GJCFN_C`X
GJIPIPGJCÐ[L\HN��4GJILweG�AikKJhADA=GJAGF�4GJILweGJA KMCÐ[L\bqFfHXhCÐK_[L\bSQWDKPK_[L\DqFC`G�PHGJADweG Ï WDKMNPOhADweG�XhG�ADSQADAHN É
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ó ¿ïÃ]Û!ÃHÚ��¯Ã]À¥Å#Ä�õK�!ÜeÚjÃDmxÃ�òÕòÕô^Å#Ú'0hÃ]À�ô ç�G�KPK_fhW=IL[�G�AVweC`G(��CFGÕweGJIPUmGJA]WeN_ÑJN���G�IPw=GJAsk�JhA�&ADGJAGF}KéNPGJ\=G�AvGJC`A=GJT l XHGJA�N_G�AvCFAsCF\=IPGJI#Z=W=A=k�NPCFfHADSQq`CþNLOjN�TuG�\=I#Shq`K�GJC`A=TiSQqhÑ�W=I�opG�IV&dgâDXhW=A=X ÉDí G�wefe[L\ C`KMN�weC`G�K_G�K ë qFWDK8SQA&Z=WDA=k�N_C`fhADShqFCFNPOQNBÑJGJCFN_q`CÐ[L\&I_GÕKéNPI_C`A=XhC`GJI_N Éeú ShKUmG�w=GJWeNPG�N/F}w=SHK_K���OQ\DI_G�ADw8w=GJI ä G�A�W=N_ÑJWDA=X�GJC`A=GJII��CFGÕweGJIPEhG�I`�4GJADw=UDSQIPGJA�ç�G�KPKMfHW=I`&[JGJAiweC`G�K_G4dgâ=I¯SQA^weGJIPG l k�N_C`fhA=G�A ADC`[L\�NpÑJW=IpopG�IMdgâDXhW=A=XvKMN_G�\HN2FQADSH[L\ ä GJG�ADweC`XhW=ADXw=GJI ä GJA]WeNPÑJW=A=XLaéGÕwefe[L\���C`G�w=GJIiC`A w=GJA ë f�fHq�EhfHA ç�GÕK_K_fhWDIP[JGJA²Ñ�W=IPâD[Lk]XhGJq`GJXhN��C`ILw�W=ADw)KMfHTuCþN�GJC`A=GJI�G�I_A=G�WeN_G�A ä GJA]WeNPÑJW=ADX;ÑJWDI�opG�IMdgâDXhW=A=XbKéNPGJ\�N É�Ï WDI�opG�IV&w=GJWeNPqFCÐ[L\]W=A=X���CFG�w=CFGÕKMGÕK K_CÐ[L\ ShWed�w=CFG Ï C`GJq`G GJC`A=G�K l XhGJA�NPGJA SQWDK`��CFIPkhG�A²kjSQADAdgfHqFXhN4G�CFAbk]qFG�CFADG�K ä GJCÐKMæ=C`GJq É]ß K¦��C`IPwxSQA=XHGJA=fHT TuG�AGFew=ShKPK¯G�CFADG�çBG�KPKMfHW=IP[JGõô�C`AG�CFADGJI r�N_â^[Lk�ÑÕSQ\=q4EhfHA GJC`ADK EhfHI_\^SQADweG�A¨C`KMN É¯Ï �4GJC Ï C`GJq`G;G�CFA=GÕK l XhG�A�N_GJA²U^G�A�J�&NPCFXHGJA�ÑJW�CF\DI_G�I8G�IMdgfHqFXHI_G�C`[L\=G�A ä G�ShI_UmGJCFN_W=ADX�F¥weC`G�K_G ç�GÕK_K_fhWDIP[JG+aéG��4GJC`qÐK�CFA�GJC`A=GJIr]N_âD[Lk]Ñ�Sh\=q¥EhfHAxG�CFA^K ÉDú SQILSQW^K¯dgfHqFXhN/FDwDShKPK4w=GJI l XHGJA�N�dgâ=IBG�CFADG�G�IMdgfHqFXHI_G�C`[L\DG ä G%&ShI_UmGJCFN_WDA=X&U^G�C`w=GJI Ï CFG�qFGiG�CFA=G l A=Ñ�Sh\=q¯EHfhA�Ñ��4GJC4r�N_âD[Lk�weGJIVç�G�KPKMfHW=IL[�GJô�UmGJCæ^SQILSQq`qFG�qFG�I ä G�ShI_UmGJCFN_W=ADXsW=ADwxGJC`A=G l A=ÑÕSQ\=qmEhfHA;G�CFA=G�T�r�N_â^[Lkuw=GJI�ç�G�KPK_fhW=IL[�G�ôUmGJC�K_G/��W=G�A�N_C`GJq`qFG�I ä G�ShI_UmGJCFN_WDA=X;UmGJA�JhN_C`XQN Émß K�C`KMN�Shq`K_f;UmGJC`T8��t]æ�weGJIW��C`G�weG�IV&EHGJIb��G�ADweUDShI_G�A ç�GÕK_K_fhWDIP[JGJA dgGÕKéNPÑJWDKMN_G�qFq`GJAIF¯w=ShKPK GJC`A�ü�fHA��DC`kHNiÑ/��C`KP[L\=GJA Ñ��4GJCë q`OhA=GJA�W=A�N_G�Is@BTiKMNPOhADweGJA�EHGJIPT C`G�w=GJA×��G�IPweG�A)kjShA=AGFG�4GJA=A�weC`G l WDKMdgâ=\=IPW=A=Xw=GJI ë qÐOQA=GvG�A�NPK_æ=I_GÕ[L\=GJA^wxK_G/��W=G�AHNPCFG�qFq¥G�IMdgfHqFXhN É

ë q`OhA=G�UmGJA�JhN_C`XhGJA�Shq`K_f�ÑJW=I ä GÕSQIPU^G�CþNPW=A=X¨weGJI;CF\=ADGJA�ÑJWDXhG�NPGJC`qþNPGJA Ï C`GJq`G&THJhX�&q`CÐ[L\=GJIb��G�C`K_Giç�G�KPK_fhW=IL[�G�AGF¥weCFG;A=C`[L\�N
C`A�W=A=TuCþN_N_G�qFUDShI
GJI_dgfhILweG�I_q`C`[L\DGJI
r�N_â^[Lk�ÑÕSQ\=qEHfhIP\DSQA^weGJA²K_C`ADw feweG�I K_CFGbUmGJA�JhN_C`XhGJA ç�G�KPK_fhW=IL[�G�A weCFGbA=CÐ[L\�N XHqFG�C`[L\=Ñ�GJCFN_C`X�UmG%&A]WeNPÑJUDShIBKMC`ADw É acAbUmGJCÐweG�A Z�OhqFq`GJA kjSQA=A TiSQAbC`T l qFq`XhG�T G�CFADGJAbEhfhAbGJC`A=G�I�Z=fHI_Tw=G�KBç�GÕK_K_fhWDIP[JGJA=kHfhA��DC`k�NPK4KMæDI_GÕ[L\=GJA É
Ï WDK_OQN_Ñ�qFCÐ[L\ ÑJWDI ä GJN_ILSh[L\�N_W=ADXsweG�K�ç�GÕK_K_fhWDIP[JGJA�Nét]æGFhkjSQADA TiSQAxw=CFG l WDKMdgâ=\=IPW=A=XG�CFADG�K Ï C`GJqÐKiweW=IL[L\ EhGJILKP[L\=CFGÕweGJADG ë qÐOQA=G&C`A ä G�N_ILSh[L\�NuÑJC`GJ\=G�A É¯ú ShweWDIP[L\ GJIPXhG�&UmGJA&K_C`[L\bç�G�KPK_fhW=IL[�G�AxweC`G�A=fQNO�4GJADw=CFXHGJIb��G�C`K_G�UmGJC�weG�I ä G�SQIPUmGJCFN_W=A=X GJC`A=GÕK Ï CFG�q`Kw=W=IP[L\ weC`G4Ñ�W=I�opGJI_dgâ=XhWDA=X�KMN_G�\=GJA^weGJA ë qÐOQA=G4U^G�A�JQNPCFXhN]��G�IPweG�AsW=A^wVç�GÕK_K_fhWDIP[JGJAw=CFG
THJHXhq`C`[L\=G�I`�4GJCÐK_G�UmGJC!weGJI ä G�SQIPUmGJCFN_W=A=X K_æmGJÑJC`GJq`q`GJI ë qÐOQADG
U^G�A�JQNPCFXhN��4GJILweGJA Éý GJqÐ[L\=G l WDKV��C`IPk�WDA=XhG�A wDShKiSQW=d�weC`G�acA�N_G�IPShk�N_C`fhA=G�A Ñ/��C`KP[L\=GJA Ï C`GJq`GJA \DShU^G�AkjShA=AL��CFILw;C`A&üvSQæ=CFN_G�q ÌDÉ Ó=ÉÎÍ A^OQ\=G�I�GJIPq`OhWeN_G�IMN(�4GJILweGJA É

÷¯Ã�¿ïÄKô ß CFA×�4GJCFN_GJIPGJI��¯t]æ�çBG�KPKMfHW=IP[JG
CÐKéNvweC`G Ï G�CþN É r]CFGVU^GÕKMCFN_ÑJNvCFT�opG�I_XHqFG�C`[L\&Ñ�W)weG�AUmGJCÐweG�A(fHU^G�A(XHGJADShA=A�N_GJA ç�G�KPK_fhW=IL[�G�AHNét]æmGJA G�CFADGJA¼r]fhADw=GJILKéNLSjN_W^KxWDAHNPGJI&weG�AçBG�KPKMfHW=IP[JGJA É�Ï G�CþN C`KMN G�CFADGbK_æ^G�ÑJC`GJq`qFGbç�G�KPK_fhW=IL[�G�F#weC`GbShqFq`GJA l XhG�A�N_GJA CFT XHqFG�C&
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[L\DGJA&@BT dïSQADXiÑJW=IBopG�IMdgâDXhW=A=XiKMN_G�\HN ÉDß C`A l XHGJA�NBU^GÕKMCFN_ÑJN�khG�CFADGJA&weC`I_G�kHNPGJA Ï W�&XHI_C � ShWed�KMC`G
W=A^w Ï GJCFN���C`IPw&ShWD[L\&fh\=ADG
weCFG weC`I_G�kHNPG � WeNPÑJW=ADXxweW=IL[L\ l XHGJA�N_G�AEHGJIPU=ILSQWD[L\�N É]ý C`GvkjSQA=A G�K�wDSQA=A ÑJW&ü8fhA��^CFk�N_G�AxUmGJÑ�â=Xhq`CÐ[L\bweG�I Ï G�CþN�khfHTuT G�A�öú SQÑ�W<��C`ILwxShA=XhG�A=fhTuTuGJAGFew=SHK_K4G�CFA l XHGJA�N�CFAbGJC`A=G�I ú fhTiOhA=GvSQIPU^G�CþNPG�N/FeC`A weGJIÏ GJCFNsGJC`A=G¤��CÐ[L\�N_C`XhG ç�fHqFq`GKF#U^G�C4w=GJI ä G�ShI_UmGJCFN_WDA=X�weG�I Ï C`GJq`GKF#K_æ=C`GJqFN É�Ï W=ADOH[L\DKMNG�CFADTuShqpU^G�A�JQNPCFXhN�G�CFA l XHGJA�NvÑJW=I l WDKédgâD\=I_WDA=XbK_GJC`A=G�I ë q`OhA=GKF¥feweG�I�ShUDKMN_ILSQk�N_G�IÑ�W=I¯@�TuK_G�NPÑJW=ADXsKMG�CFADG�KpaéKMNV& Ï WDKMNPShADweG�K�C`AiKMG�CFADGJA;r]fHqFqY& Ï WDKéNLSQADwGFjGJC`A=GBUmG�KMN_C`T T�&NPG Ï G�CþN É�� W=A kjSQA=A;G�K�æ^ShKPKMC`GJIPGJAGFHw=ShKPK�w=SHK ß IPI_G�C`[L\DGJA weGÕK�r]fHqFqY& Ï WDKéNLSQADw=G�KpG�CFA=GUmG�KMN_C`TuT
NPGur]fHqFqY& Ï GJCFN�EhfHIPShWDKPKMGJN_Ñ�N ÉDú SQILSQWDKBdgfhq`XQN�dgâDI�weC`GV@�TiKMGJN_ÑJWDA=XxweGÕKBaéKMNV&Ï WDKéNLSQADw=G�K/FhSQqÐKMf�dgâDI�weC`G l W^Kédgâ=\DI_W=ADX
weG�K¯U^GJN_IPG � GJADweG�A ë qÐSQADK¯GJC`AiU^GÕKéNPCFTuT
NPGJIr]NPSQI_N_Ñ�GJCFN_ILSQW=TLF=K_few=ShKPK4U^G�C ä GJXhC`A=AbGJC`A=GJI l WDKédgâD\=I_WDA=XiCFADA=GJIP\DSQq`U weCFGÕKMGÕK Ï GJCFNV&ILSQWDT GÕK�GJC`A=G ä GJG�ADweC`XhW=A=X Ñ�W=Isr]fhq`qY& Ï G�CþNvX�SQILSQA�N_C`GJI_N��4GJILweGJA�kjSQA=A É RBC`GJIvNPI_CFNMNaéGJN_ÑJN¯GJC`AVÑ/��G�CþNPG�K Ï C`GJqeWDADwuw=SQTuCFN�GJC`A=G�Ñ��4GJCFN_G�I ë q`ShA C`ADK¯reæ=CFG�q ÉQú C`G�K_G�K Ï C`GJq]dgfHIV&w=GJI_N�G�U^G�ADKMf<��CFGuw=SHK8EHfhIP\=GJI�GJIb�4Oh\=A�N_GsG�CFADG @�TuK_G�NPÑJW=ADXbweGÕK�refhq`q& Ï WDKMNPShADweG�KÑ�W¨GJC`A=GJI r]fhq`q& Ï G�CþN É�ú ShU^G�C�GJI_dgfhILweG�IMNsweC`G�K_G�K Ï CFG�q�GJUmGJA=dïSQq`q`KvG�CFADG XhG/��C`KPKMG Ï G�CþNdgâDI¯weC`G�@�TiKMGJN_ÑJWDA=X�FhK_f�w=ShKPK�GJC`A=G�KMG2��W=GJA�N_C`GJq`q l W^Kédgâ=\DI_W=ADXvU^G�C`weG�A ë q`OhA=G�A=CÐ[L\HNTHJHXhq`C`[L\iCÐKéN É�ú C`G�UmGJCÐweGJA ë q`OhA=GBTsâ^K_K_GJAiNPGJC`qY�4GJCÐK_GBæDSQILSQq`q`GJq=UmG�ShI_UmGJCFN_GJN®�4GJILweGJA Éß CFA Ï GJCFNV&cü8fhA��DC`k�N¯NPI_CFNMN�A]W=AxShWedOFQ��G�A=A;G�U^G�AxweC`G�K_G8æ^SQILSQq`qFG�qFG l WDKMdgâ=\=IPW=A=XuSQWDKÔ IPâ=ADw=GJA�EHfhA�ç�GÕK_K_fhWDIP[JGJA=TiSQADXhGJq�f]w=GJI�weW=IL[L\ l WedàNPI_GJN_GJA)EhfHA�KMCÐ[L\�XHGJXhG�ADK_GJCY&NPCFX SQWDKPKP[L\=qFC`G�PHGJADw=GJA Ï WDKMNPOhADweG�A W=A�N_G�I_U=WDADweGJA¤��CFILw É]ú SHK¯\DSQN4Ñ�W=I�ZDfhq`XhG�F�w=SHK_KG�CFADG�KBweG�I�U^G�C`w=GJA Ï C`GJq`G�ADC`[L\�NBGJI_dgfhq`XhIPGJCÐ[L\ UmGJG�ADweG�N���G�IPweG�A;kjSQADA É
Â¦Ú�ß(ÚoÙ q§`�áQÝOæ�Ý�ê�ßM^!à�æ�ßGè�ä�í�æ�Ý�`®à+ßIà
acA�weC`G�K_GJT l U^K_[L\=ADCþN_N��4GJILweGJA&æmfHK_CþNPCFEHGsacA�N_G�IPShk�N_C`fhA=G�AbÑ/��C`KP[L\=G�A Ï CFG�qFG�A�UmG�N_ILSh[L\�NPG�N Éë fHK_CþNPCFEHG;acA�N_G�IPShk�N_C`fhA=G�A \DSQUmGJA GJC`A=GbA=C`[L\�NiKMf�UmG�weG�WeN_G�ADweG ý CFIPk]W=A=XR��CFGbA=GJX�SjNPCFEHGacA�N_G�IPShkHNPCFfHA=GJAIFQw=SvKMC`G�q`G�weC`Xhq`C`[L\ufHæeN_C`TuCFG�I_G�ADweGJA<��\^SQILSQk�N_G�I!UmG�K_CFN_ÑJG�A Éhë f�KMCFN_C`EhG�acA�N_G�IV&SQk�NPCFfHA=GJAx\DSQUmGJAbSQWD[L\xA=C`[L\�N�ÑJWDI�ZDfhq`XhG�w=ShKPK4THJhXhq`CÐ[L\=GJIb��G�C`K_GBUmG�KMN_C`TuT
N_G Ï C`GJq`G�GJC`A=G�Kl XHGJA�N_G�A A=C`[L\�N�G�IMdgfHqFXHI_G�C`[L\bUmG�SQIPUmGJCFN_G�N���G�IPweG�A kKJhADA=GJA É r]fiXhGÕKMG�\=GJA CÐKéN�w=ShK ß I_kHGJA�&A=G�A w=CFGÕKMG�I�acAHNPGJILSQk�N_C`fhADGJAbGJC`A=G
ÑJW UmGJXHI_â�PHGJADw=G�Z�Oh\=CFXHkhG�CþNBweGÕK l XHGJA�N_G�AGF=A=fhNO��G�ADweC`XCÐKéN¯K_CFGjaéGÕwefe[L\uA=C`[L\�N�Ñ/�4ShA=XHK_q`OhW��DX ÉÕß U^G�ADKMf¡��C`G�C`T EHfhIP\=GJIPXhG�\=GJADw=GJA l UDK_[L\DA=CþN_N¯â=UmGJIA=G�XHSjNPCFEHGvacA�N_GJILSQk�NPCFfHA=GJAGF��4GJILweG�A�SQWD[L\ \=C`GJI8A�WDIBacA�N_GJILSQk�NPCFfHA=GJA Ñ���CÐKP[L\=GJA Ï C`GJq`GJA G�C&A=GÕK�GJC`A=Ñ�GJq`A=GJA l XhGJA�NPGJAiW=A�N_G�IPK_WD[L\�N É�ú GÕKM\^SQq`U���CFILwuGJUmGJADK_f
EHGJIPGJC`AedïSh[L\�N�A]W=I�EHfhA weG�AæmfHK_CþNPCFEHGJAbacAHNPGJILSQk�N_C`fhADGJA;XHG�K_æ=IPf][L\DGJA¤�4GJILweG�A Éë fHK_CþNPCFEHG&acAHNPGJILSQk�N_C`fhADGJA kKJhADA=GJA>��CFG�CFTEhfhIP\=G�I_XHGJ\=G�ADweGJA l UDKP[L\=A=CFNMNbSQWedvÑ��4GJCß UmGJA=G�A&U^GJN_ILSh[L\�N_GJN(��G�IPweG�A É^Ï W=T¶GJC`A=GJA k�JhA=A=G�AxæmfHK_CFN_C`EhGvacA�N_G�IPShkHNPCFfHA=GJA weW=IL[L\ weCFGÏ C`GJq`khG�I_A=GvK_GJq`UDKMN�U^GÕK_[L\DI_C`GJUmGJAL�4GJILweGJAGFDÑJW=T l ADw=GJIPGJA�SQUmGJI8SQWD[L\ GJILKMN+�4Oh\=I_G�ADwbweGJIä G�ShI_UmGJCFN_W=ADX�weGJI Ï C`GJq`G;weW=IL[L\ ë qÐOQADG;GJA�NLKéNPGJ\=G�A É ref�W=A�N_G�IPKP[L\=G�C`weGJNVTiSQA²Ñ���CÐK_[L\=G�AXhG�XhG�ADKMG�CþNPCFXHGJI4acA=k]qFW^KMC`fhA×S ý C`q ÞhÓ'U W=ADw ë qÐSQA]â=UmGJILK_[L\=ADGJCÐweW=A=X�S � ë¯ý ÍQÿhÿHÓ U U6É
ØbÃ]Æ^Ã]À!ò�Ã]¿ïÄ�¿ïÆmÃ�ò�ÀI1�ÂÁÅ#òÕ¿ïômÀ
ä GJC¯w=GJI
XHGJXhG�ADK_GJCFN_C`XhGJA�acA=k]q`WDKMC`fhA�Ñ/��C`KP[L\=GJA Ï C`GJq`GJA¨G�CFADG�K l XhGJA�NPGJA�kjSQA=A¨TiSQA�Ñ/��C&KP[L\=GJAsdgfhq`XhGJA^weGJA��¯t]æmGJA W=A�N_GJILKP[L\=GJCÐweGJA É}ú GJI!NPI_C`E]C`ShqFG¦�¯t]æbègaéweG�AHNPCþNLOjN ê FQUmGJC=weG�T Ñ��4GJCÏ C`GJq`GsCÐweGJA�NPC`KP[L\�K_CFADw�W=ADw)KMfHT CFN�U^G�C`weGuweW=IL[L\�G�CFA=G�A ë qÐSQA�SQWDK�weG�I Ê G�A=XhG weGJI ë qÐO'&A=G dgâ=I;U^G�C`weG Ï CFG�qFG&UmG�ShI_UmGJCFN_GJN���G�IPweG�A kKJhADA=GJA W=ADw weG�I CFTuæ=q`C`ÑJC`GJIPGJADweG���t]æGF�UmGJC

Óhá



weG�T w=ShK GJC`A=G Ï C`GJq4GJC`A=GJA Ï WDKMNPShADw¨UmG�KP[L\=I_G�CFU=NuweG�IuCFA weGJI Ï WDKMNPShADw=K_U^GÕK_[L\DI_G�CFU=WDA=XweGÕK�ShADweG�I_G�A Ï C`GJqÐK8UmGJIPGJCFNPK�G�A�N_\DShqþNPGJA�CÐKMN/F.U^GÕK_[L\DI_G�CFUmGJA�weC`G�K_G���t]æ^G�A É¥ä G�C`w=G���t]æ^G�AK_CFADwxKMG�\=I�SQUDKMN_ILSQk�N_G ä GÕK_[L\DI_G�CFU=WDA=XhG�A EhfHA THJhXhq`CÐ[L\=GJAiacA�N_G�IPShk�N_C`fhA=G�A;SQWed ß U^G�A=G�weGJIÏ C`GJq`GBW=ADw;KMC`ADw w=Sh\=GJI¯\=CFG�I�A]W=I4SQqÐK¯R�CFAQ�4GJCÐKMGBÑ�WiEhG�IPKMN_G�\=GJA É r]C`G+��G�IPw=GJAiA=CÐ[L\�N®�4GJCFN_GJIkhfHA=k]I_GJN_CÐKMC`GJI_N É
nvÂïÜDÀ��I�¯Ã�Újò202�!À!Ã�¿ÁÛ#Å!À!Æ
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l U=U=C`q`weWDA=X Ó=É û n ë fHK_CFN_C`EhG{�BUmGJILK_[L\DA=GJCÐweW=A=XuEHfhA ë q`OhA=GJA
ú WDIP[L\
weC`G ä G�ShI_UmGJCFN_WDA=X�EhfHA Ï CFG�qFG�A
weW=IL[L\ ë q`OhA=G�k�JhA=A=G�A
r]CþNPWDSjNPCFfHA=GJAvG�A�NPKMN_GJ\DGJAGFweC`GBæmfHKMN_CFN_C`EuShWDK_XhGJA]WeNPÑ�N��4GJILweGJAik�JhA=ADGJA É ref
kKJHA=A=GJAiÑ É ä�É dgfhq`XhGJA^weG�Z�OQq`qFG�EhfhIPq`CFG�XhGJA É

½	ÿ�,#Ü=ÂïÂVô ú GJI ë qÐSQA¨Ñ�W=I ä G�ShI_UmGJCFN_W=ADXbG�CFADG�K Ï C`GJqÐK l CÐKéN
CÐweG�AHNPC`KP[L\�TuCþNsG�CFADGJT ë q`ShAÑ�W=I ä GÕSQIPU^G�CþNPW=A=X G�CFA=GÕK Ï C`GJqÐK ä�É RBC`GJIPU^G�C���C`IPw×aéGÕwefe[L\�A=CÐ[L\HN w=S}EhfHA�SQWDK_XhG�&X�SQA=XHGJAGFmw=ShKPK ë qÐOQADGsW É @ É æDSQILSQTuGJN_IPC`K_CFG�IMN(�4GJILweGJA&k�JhA=ADGJA É r]fhTuCFN�dgfhq`XQN2F^w=SHK_KÑ�W=I ä G�ShI_UmGJCFN_W=ADXVUmGJCÐweGJI Ï CFG�qFG�weG�I ë q`ShA qFGÕweCFXHqFCÐ[L\;G�CFADTuShq�SQWDK_XhGJdgâ=\=I_N(��G�IPweG�ATVWDKPK É
×:ÿ�,#Ü=ÂïÂVô Z!â=I�weC`G�K_GJAxZ^SQq`qv��CFILw;ShA=XhG�A=fhTuTuGJAGF]w=SHK¯G�CFA ë q`ShAxÑ�W=I ä GÕSQIPU^G�CþNPW=A=XVGJC`A=G�KÏ CFG�q`K�����C`A
weGJT ß]� GJk�N � IPG�K_W=qþNPCFG�IMN�WDADwvGJC`A
SQA^weGJIPGJI ë q`ShAvÑJW ä G�ShI_UmGJCFN_W=ADXBweG�KÏ CFG�q`K�����Ñ�W w=GJA ß]� G�k�N_GJA �L 
 dgâ=\DIMN ÉDú ShIPShWDK�dgfhq`XQN2F=w=ShKPK4dgâ=IBw=SHK�GJI_dgfhq`XhIPGJCÐ[L\=GUmG�ShI_UmGJCFN_G�A U^G�C`weG�I Ï C`GJq`G�qFGÕweCFXHqFCÐ[L\ weGJI ë qÐSQA&weGÕK Ï C`GJqÐK�� � SQWDK_XhGJdgâ=\=I_N(��G�IPweG�ATVâDKPKéNPGKF=w=S GJIBK_f'�4fh\=q¥weC`G ß]� GJk�N_G
weC`G�dgâ=I�weC`G ä G�SQIPUmGJCFN_W=A=XuEHfhA�� � ��C`G
SQUmGJIShWD[L\ weCFG ß�� G�kHNPG�dgâ=I�� � UmGJIPGJCFNPKMN_G�qFqFN É
Ä��
	 ¨�<«l��©ª© ©(�V«'�N«I«l<��¯
Ï C`GJq`G�KMC`ADw�G�CFAN��CÐ[L\�N_C`XhG�I l ADKPSjNPÑJæ=W=ADkHN#dgâ=I#w=CFG¯ü8fhA�NPI_fHqFq`GpweG�K¥opG�I_\^SQqFN_GJA^K�GJC`A=GÕK l XHGJA�&N_G�A É acADKMUmG�K_fhA^weGJIPGidgâ=IuGJC`A ú GJq`CFUmGJILSjNPCFfHADK_EhGJI_dïSQ\DI_G�A�ShWed Ï C`GJq`GJA TuCFNuShWDK_I_G�C`[L\=G�ADweG�Iü8fhTuæ=q`G�îeCþNLOjN4U^GÕw=SQI_d�G�K4GJC`A=GÕK¯C`T¸opGJIP\DOhqþNPA=C`K�ÑJWxU^GÕKéNPGJ\=G�ADweG�A Ï C`GJq`khfHA=ÑJG�æeN_G�A GJIb��G�C&N_G�IMNPGJA ü�fHA=ÑJG�æeN_GÕK ÉacA;weC`G�K_GJT+üvSQæDCþNPGJq:��W=IPw=GJA w=Sh\=GJI�EhGJILKP[L\=CFGÕweGJA ä G�I_G�C`[L\=G�GJC`A=G�K Ï CFG�q`K�UmGJq`GJWD[L\�N_GJN Éß C`A=GJAVXhIPfKPHGJA l A�N_G�CFq]SQA l WDKMdgâ=\=IPW=A=XHGJAVwDSQÑJWIFJ\DSQNMN_G�w=SHK Ï C`GJq`khfHA=ÑJG�æeN#C`A í ShweGJî É RBC`GJI��W=ILweG�EhfHI�SQq`qFG�T ShWed�weCFG l NMN_IPC`U=WeN_G l NMN_CFN_â^weGBW=ADwiw=t�A^SQTuC`KP[L\=G�I Ï WDKMNPShADw GJC`A=XhG�XHSQA�&XhG�AGFDWDT weGJIPGJA ý CÐ[L\�N_C`XhkhG�CþN8dgâ=I�GJC`A ú G�qFC`UmGJILSjN_C`fhA^KMEHGJI_dïSQ\=IPGJA&SQW=dgÑJW=Ñ�GJC`XhGJA Émú CFG l NV&N_CFN_â^weGvGJC`A=G�K l XhGJA�NPGJAbÑJW KMG�CFA=G�A Ï CFG�qFG�AxG�I_THJhXHqFCÐ[L\�N_G8CF\=T�ÑJWDKPOjNPÑJq`C`[L\=G
r�NLSQADw=æ=W=A=k�N_GÑJW SQI_N_C`k]W=q`CFG�I_G�A É r]fVkHfhA=A�NPG8Ñ É ä�É weG�I�r]NPSQA^weæ=W=A=k�N�w=ShI_XHG�KMN_G�qFqFN��4GJILweG�AGFew=ShKPK4GJC`AxUmG%&N_IPG � GJA^weG�K Ï C`GJq.TufhTuGJA�NLSQA;A]W=I�Shq`K+M8æeNPCFfHA)è ú G�K_C`I_G ê XHG�K_GJ\=G�A���C`IPw;W=ADwbKMfHT CFN�A=fe[L\
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A=CÐ[L\�N;ÑJW=I ä G�SQIPUmGJCFN_W=A=X ShWDK_XhG���OQ\DqþN���W=ILweG É�ú GJIxw=t�A^SQTuC`KP[L\=G Ï W^KéNLSQADw \=C`A=XHGJXhG�AUmG�KP[L\=I_C`GJU;reCþNPWDSjNPCFfHA=GJA;w=CFG®aéG�ADSH[L\ Ï C`GJqFNét�æ¤�4Oh\=I_G�ADwuGJC`A=G�I ä G�ShI_UmGJCFN_WDA=X
GJC`A=XHGJA=fHT^&TuGJA���G�IPweG�A khfHA=A�N_G�A É Z!â=IuweG�A Ï C`GJqFNét]æÖ� l [L\=CFG�EhGx�;UmG�w=GJWeNPG�N_G weC`G�KuweC`G Ï WDKéNLOQADw=G�cacA ë IPf][JG�KPK���dgâ=I�weC`Gvr]CþNPWDSjNPCFfHAGF]w=ShKPK�wDShK Ï CFG�q^XHGJILShweG8U^GÕSQIPU^G�CþNPG�N���CFILw�F��éreWD[�G�G�weGÕwK�%Fw=SHK_K�w=ShK Ï C`GJqmGJI_dgfhq`XhIPGJCÐ[L\iU^GÕSQIPU^G�CþNPG�N®��WDIPweG8W=ADw��cZ^SQC`qFGÕwK��GJUmGJAxGJA�NPK_æ=IPG�[L\=G�ADwuA=CÐ[L\HNGJI_dgfhq`XhIPGJCÐ[L\ Émß IPXHOQADÑ�N¡��W=ILweGJA�weC`G l WDKMdgâ=\=IPW=A=XhG�A)âDU^G�I Ï C`GJq`Guw=W=IP[L\ ß C`XhGJA^K_[L\DSQdàN_G�Adgâ=I Ï CFG�qFGBweC`G�C`Auw=GJAuXHOhA=XhC`XhG�A ä�ú a���\=G�fhIPCFG�A<S � ��áHÓ Fhç Ô�á=È%U XhGJdgfhILweGJI_N]��G�IPweG�AGFjEhG�IV&KP[L\=CFGÕweGJADG l K_æ^G�k�N_GVw=GJI ä GJN_ILSh[L\�N_W=ADXhGJA EHfhA Ï C`GJq`GJA�W=A^w�K_[L\DqFWDKPK_GJADweq`CÐ[L\ w=GJTºA=CÐ[L\HNTuCFA^weGJI(��CÐ[L\�N_C`XhGJA l U^K_[L\=ADCþN_NBâ=U^G�IBacA�N_G�IPShkHNPCFfHA=GJAxÑ���CÐK_[L\DGJA Ï CFG�qFG�A Éú SHK�üvShæ=CFN_GJq^â=UmGJI�w=ShK4ü�fHA=ÑJG�æeN Ï C`GJq.K_fhq`qþNPG�w=SQTuCFN�G�CFA=G Ô I_WDADweqÐSQXhG8K_[L\DS � G�AGF]weCFGdgâ=IBweC`G l U^K_[L\DOQN_Ñ�W=A=XiweGJI�opG�IMdïSh\=IPGJAbCFT¶A�WDAxdgfHqFXHGJADw=GJA üvSQæ=CFN_G�q¥A=fQNO�4GJADw=CFXuCÐKéN É
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acAiüvSQæ=CFN_G�q Í ��W=ILweG�weGJI�opfHI_X�SQA=X�weGÕK�� ë IPSH[�N_CÐ[JShqeç�G�SHKMfHA=CFADX2��G�I_qÐOQWeNPGJI_N ÉQú SQUmGJC$��W=IV&weGsdgG�KMN_XhGÕKéNPGJq`qþN2F¥w=ShKPK�Ñ/��G�C#G�A�NPKP[L\=GJCÐweGJA^weG ë IPfhÑ�G�KPKMG w=ShK+� ë IPSH[�NPC`[�SQq#çBG�ShK_fhADCFA=X��VXhG%&KMNPSQqFN_G�A ÉQß C`A=G�I�weC`G�K_GJI ë I_fHÑJG�KPK_G�C`KMN¯weC`G ú G�qFC`UmGJILSjN_C`fhA ÉHú CFG ú GJq`C`U^G�IPSQN_C`fhAu\DSjN4weCFG l Wed &XHShU^G�SQWDK¯GJC`A=GJI Ê G�A=XhG8EhfhALM8æeN_C`fhA=G�AGF]weCFGVaéGJA=C`XhG�feweGJI4weC`GOaéGJADCFXHGJAxShWDK_ÑJWQ�4Oh\=q`GJAGF�weCFGweG�I l XhG�AHN�K_C`[L\ EhG�I_æ��DC`[L\�NPGJAVK_fhq`qFN_G�ÑJW GJIPI_G�C`[L\DGJA Éjú SQUmGJC=K_CFADw�M8æeNPCFfHA=GJA SQqÐKpweC`G Ê JhX�&q`C`[L\=kHGJCFN_G�A&U^GÕK_[L\=IPC`GJUmGJAGFmweCFGVÑJW=T ß IPIPGJCÐ[L\=GJA�weG�I8weWDIP[L\�weG�A l XHGJA�N_G�A�SQWedgXHG�KMN_G�qFqFN_G�Aë IPfhU=q`GJTuGiè Ô f�SQqÐK�F ú G�K_C`I_GÕK�FDr]WDU=Xhf�SQqÐK�F��!ShK_k]K ê dgâ=\=IPGJA Éú G�I ä GJXhIPC � weG�I Ô fHShq& ú G�qFC`UmGJILSjN_C`fhA;k}ShA=A;C`A weCFGÕKMG�T¸ü�fHA�N_G�î]N�A]W=A<��C`G8dgfhq`XQN�weG%&�DA=C`GJI_N��4GJILweGJA É�ý CFGxweCFG ä GJÑJG�C`[L\DA�WDA=X EhGJIPTsW=N_GJA¨qÐOhKPKMN/F�UmGJÑ�CFG�\HNuKMC`G K_C`[L\ ShWed�XHSQADÑUmG�KMN_C`T TsN_G¡M8æeN_C`fhA=G�A�&!w=CFG Ï CFG�qFG ÉHß U^G�ADKMf^��CFG�weC`G ú GJq`CFUmGJILSjNPCFfHA;KMW^[L\HN4KMC`G�G�CFA=G ß A�NV&KP[L\=GJCÐweW=A=X¨\DGJIPU^G�CFÑ�Wedgâ=\=IPGJAGF���G�q`[L\=G�w=GJI Ï C`GJq`G�SQW^K weGJI Ê GJA=XHG�weGJIbweGJT l XHGJA�N_G�AÑJWDIvopGJI_dgâ=XhW=ADX�KéNPGJ\=G�ADweGJA Ï C`GJq`GiC`A ä GJN_ILSh[L\�NvXhGJÑ�fhXHGJA��4GJILweG�A�K_fhq`qFG�A É�ú SQUmGJC�k�JhA�&A=G�AiW=A�N_GJILKP[L\=CFGÕweq`C`[L\DKMN_G�r�N_ILSjNPGJXhC`GJAiXHGJU=C`qÐweG�N��4GJILweG�AGFHweC`GBC`T dgfhq`XhGJA^weGJAiUmG�KP[L\=IPCFG�U^G�A�4GJILweGJA KMfHqFq`GJA Éä GJXhfHA=A=G�A>�4GJILweG�A K_fhq`qBTuCFNxweGJT ú G�qFC`UmGJILSjN_C`fhA^KMEHGJI_dïSQ\=IPGJAGF]�4GJqÐ[L\=GÕKuU^G�I_G�CþNLK C`Aí ShweGJî CFTuæ=q`GJTuGJA�NPCFG�IMN�CÐKéN É=ú C`G�KBK_fhq`q.GJC`A=GJA RBC`A�N_G�I_XHI_W=A^w;KP[L\DS � GJAGF=w=GJIBw=ShIPKMN_G�qFqFN���ShKUmGJIPGJCFNPK�TuCFN í Shw=G�î8THJHXhq`C`[L\vCÐKéN ÉÕú C`G�K_G�K#CFA í Shw=G�î8C`Tuæ=q`GJTuGJA�N_C`GJI_N_G�opGJI_dïSQ\=IPGJA¡��C`ILw
w=S'&\=G�I!A]W=I�SQqÐK!GJC`AsopG�I_XHqFG�C`[L\V\=GJILSQA=XHGJÑ�fhXhG�A�W=ADwVqFfHXhCÐK_[L\=G�I`�4GJCÐK_G�A=CÐ[L\HNpSQqÐK#GJC`AVopG�IMdïSh\=I_G�Aw=SHKvÑJW=I l WDK`��SQ\=q4KéNPGJ\�NsXhGÕKMG�\=GJA É acT l ADKP[L\=q`WDK_KN��G�IPweG�A¨opGJI_dïSQ\=IPGJA¨weC`G;ShWed�KMfHXhG�&ADShA=A�N_GJAþ�Mr]W=TuTiSQIPt'��acAedgfhIPTiSjNPCFfHA=GJA U^G�I_W=\DGJA EhfHI_XHG�KMN_GJq`qFN Épú C`G�K_G&opGJI_dïSQ\DI_G�A K_CFA^wGJC`A=G8E�C`GJq`EhG�IPK_æ=IPG�[L\=G�ADweG Ê JHXhq`C`[L\=kHGJCFN�weG�A l XHGJA�N_G�A â=UmGJI�K_GJC`A=G Ï CFG�qFG�weGJq`C`U^G�I_C`GJIPGJAiÑ�WqÐShKPKMG�AiW=ADw TiSH[L\=GJAiG�CFA=G�A;UmG�weG�WeN_G�ADweG�A l A�NPGJC`qmweC`G�K_GJI l IPUmGJCFN�ShWDK É�ú ShADSh[L\¤��G�IPweG�AIPGJXhG�qFU^ShK_CFG�IMNPG Ê GÕ[L\DSQADK_C`T G�AsUmG�K_æ=IPf][L\DGJA Éjú SQUmGJC���C`IPw SQWed.weC`G ë I_fHXhILSQTuTuCFG�IPK_æ=ILSh[L\=GÓ l ë�� dgâDI l XhG�AHNPGJA WDADw SQW=d#ü�fHADKMN_IPW=k�N_C`fhADK_I_G�XhG�qFAVdgâ=I�khfHADKMCÐK_CþNPGJA�N_G Ï CFG�qFG8GJC`A=XhG�XHSQA�&XhG�A É]ú ShIPShWed¥dgfhq`XhG�ADw���C`IPwiG�CFAxopGJI_dïSQ\=IPGJAiEHfhIPXhGÕKéNPGJq`qþN2FK�4GJqÐ[L\=G�K4SQWed�w=CFG�opGJIb��G�ADweW=ADXGJC`A=G�IBacA�N_GJA^KMCFNPOQN8EhfHA Ï CFG�qFG�A&UDShK_C`GJI_N ÉDú CFGVacA�N_GJA^KMCFN_CÐOjN���C`ILw&weW=IL[L\�weCFG r]æ^G�ÑJCY�DkjSjNPCFfHAGJC`A=GÕKvÑJG�CþNPqFCÐ[L\=GJA¨çBSh\=TuGJADKsweG%�DADCFG�IMNsWDADw�U^GJN_ILSh[L\�N_GJNsKMfHTuCþNsK_æ^G�ÑJC`GJq`q�weC`GiÑJG�CþNPqFCÐ[L\=G�Al A=dgfhILweGJIPW=A=XHGJA;EHfhA Ï C`GJq`GJA É acT¶qFGJN_Ñ�NPGJA_�#GJC`q�weCFGÕKMGÕK�üvSQæ=CFN_G�q���G�IPw=GJA w=SQA=A l A^K_OQN_ÑJGEhfHI_XHG�KMN_G�qFqFN�w=CFGiSQW=d�weG�IvopGJIb��G�ADweW=ADXbG�CFADG�K � W=N_ÑJG�A�W=ADw�GJC`A=GJI ë I_C`fhIPCþNLOjNvUDSHKMC`GJIPGJA Éú CFGÕKMG l ADK_OQN_Ñ�G�GJA�NPKMNPShT TuG�AuShXhG�AHNPGJA]UDSHKMC`GJIPGJADw=GJAVr]teKMN_G�T G�AH��CFG í l Ê S RBW=U áHá'U FQacA�&N_G�I_ILSQæRS Ê�ë¯áhÓ�U W=ADw R l ë S � fjt á]û�U¢É

Ì�Í



ú C`G ß CFA�NPGJC`qFW=ADX�weG�I#opG�IMdïSh\=IPGJAGF}weC`G�C`AVweC`G�K_GJT¼üvShæ=CþNPGJq�XhG/�4Oh\=qþN���W=ILweGKFÕfhIPCFG�A�N_C`GJI_NK_C`[L\�ShA�weGJT�R8SQW=æeNPU^GÕKéNLSQADweN_GJC`q�GJC`A=G�K�aéG�w=GJA�opG�IMdïSh\=I_G�ADK É^ú SQUmGJC�kjSQA=A�GÕKBW É @ É EHfhI`&khfHTuT G�AGF�w=SHK_K�C`A¨GJC`A=G�T opGJI_dïSQ\DI_G�A�ShWD[L\ ä GÕKéNLSQADweN_GJC`q`GiGJC`A=GJIsShADweG�I_G�A ß CFA�N_G�CFq`W=A=XSQW=dàN_IPG�N_G�A É]ú C`G�K4CÐKéN�KMfsU^GÕSQUDK_C`[L\�NPCFXhN�W=ADwxweC`G�ShWedàN_IPG�NPGJADweG�A;Z=IPGJTVU^GÕKéNLSQADweN_GJC`GJq¥K_fhq`qFG�AweGÕKM\DShqFU weG�A � G�K_GJI�A=CÐ[L\�NBCFIPI_CFN_C`GJIPGJA É
¨¤�/� �8Èj�x�l©¦Èj�%©(� «��¤ÈÆ©(�%��©��Ø�^�l©¦È�«lPYZ[H��<¯
Z!â=IvweC`G ä G��4GJI_N_WDA=XxweG�I�dgfhq`XhGJA^weGJA ú G�qFC`U^G�IPSQN_C`fhADK_EhG�IMdïSh\=IPGJA&CÐKéNvG�K�A=fhNO��G�ADweC`Xxü�IPC&N_G�I_C`GJA ShWedgÑJW^KéNPGJq`qFG�A ÉHú SQUmGJC:��CFILw dgfhq`XhG�ADweG�I_TiShKPK_GJAuEhfHI_XHGJXHShA=XhG�A ÉhÏ W=G�IPKMN�C`KMN�EHfhAuacA�&N_G�I_GÕK_K_GW��G�q`[L\DG�acA=dgfhIPTuSQN_C`fhAbTiSQA weGJT opGJI_dïSQ\=IPGJAbÑJWDXHOQADXhq`C`[L\xTuSH[L\=GJAbTsW^K_KBwDSQTuCþNG�K�dgW=A=k�N_C`fhA=C`GJI_N É^ú ShU^G�C�CÐKéN+��CÐ[L\�N_C`X�F=Ñ�W ß IMdïSh\=IPGJA���CFG
TiShA w=CFGvacAedgfHI_TiSQN_C`fhA XhG/��CFA�&A=G�A�kjSQA=A�WDADw�fHU�weCFGÕKMG KMæmGJÑ�CFG�qFq!feweGJI�GJ\DGJI8ShqFq`XhG�TuGJC`A�XhG�\DSQqFN_G�A&C`KMN É l A^K_[L\=q`C`G�KPKMG�ADw��C`IPw w=SHK�ç�G�K_W=qFNPSjNBUmG�NPIPSH[L\�N_G�N2F��4GJqÐ[L\=G�K�w=SHK�opGJI_dïSQ\=IPGJA TuCFN�weCFGÕKMG�IBacAedgfHI_TiSjNPCFfHAxG�IV&IPGJCÐ[L\=GJAxk}ShA=A É R�CFG�I_UmGJC#KMfHqFq.W=A�N_G�IPK_WD[L\�N(��G�IPw=GJAGF��4GJqÐ[L\=GJA � W=N_ÑJG�A&w=ShK ß IPXhG�U=A=CÐK�weGJIú GJq`CFUmGJILSjNPCFfHA \DSjN É aéKéN�G�K�THJhXhq`CÐ[L\ A]W=I�G�CFA=dïSh[L\=G ß A�NPKP[L\=GJCÐweW=ADXhGJA;ÑJW NPI_G � G�A;feweG�I�CÐKéNGJC`A=G�khfHTuæ=qFGJîeGJIPG ß AHNLK_[L\DGJCÐweW=A=XuTHJhXHqFCÐ[L\�ö l UDK_[L\DqFC`G�KPKMG�ADwbKMfHqFq�G�A�NPKP[L\=CFGÕweGJA��4GJILweGJAGF�4GJqÐ[L\=G�opfhI_N_GJC`q`G�WDADw���G�q`[L\=G � Sh[L\�N_G�CFq`Gvw=ShK�UmG�NPI_G � G�ADweGvopGJI_dïSQ\DI_G�AxTuCFNPK_C`[L\]U=IPCFADXQN É
¨¤�x§ ÅÆ���Nª ¼Ø©(ª%��Á×©¦È��¡�l�%�N� �%�  ��NÇ�©*¡�� ´��N«�� ¼Ø©(ª���ÁR©¦Èj���

�l�%�N�
� ß ShK_t ú GJq`CFUmGJILSjNPCFfHA��VC`KMN8weC`G ä GJÑ�GJCÐ[L\=A]W=A=Xudgâ=I�w=ShK�U^G�I_G�CþNLKBEHfhIP\DSQADw=GJA=G ú GJq`CFUmGJILSjNPC&fhA^KMEHGJI_dïSQ\=IPGJAxCFA í ShweGJî ÉDÔ I_W=A^weq`ShXhG�dgâ=I8weCFGÕKMGÕK ú GJq`CFUmGJILSjNPCFfHADKMEHGJI_dïSQ\=IPGJAbKMC`ADw&weG�IBC`AüvSQæDCþNPGJq ÍeÉ Ó UmG�KP[L\=I_C`GJUmGJADG;EjSQIPC`ShU=q`G;acA�N_G�I_æ=IPG�NPGJIPÑJt]k]qFW^K
W=ADw w=ShKVC`A üvSQæDCþNPGJq Ó GJC`A�&XhGJdgâ=\=I_N_G
G�I`�4GJCFN_G�IMNPG Ï C`GJq`khfhADÑJGJæ=N ÉDú GJI8E}ShI_CÐSQUDqFGvacA�N_G�I_æDI_GJN_GJIPÑJt]k]q`WDK�GJIPTHJhXhq`CÐ[L\HN�w=GJTß A�NO��CÐ[Lk�q`GJIiG�CFADG�K l XhGJA�NPGJA CFTuTuGJI;wDSQA=A GJC`A=G�A ú GJq`C`U^G�IPSQN_C`fhADK_æ=IPfhÑJGÕK_K Ñ�W KMNPShIMNPGJAGF�4GJA=AiG�I¯w=SjdgâDI�weC`G � fhNO��G�ADweC`XhkHGJCFNpK_C`GJ\�N ÉHß I�dgâ=XhN4w=SQdgâ=I�q`G�weC`Xhq`CÐ[L\ SQAiweGJAiXHG���â=A^K_[L\�&N_G�A�r�N_G�qFq`GJA Ê GJNPS l k�N_C`fhA=G�AbC`A�weC`G l XHGJADw=SuG�CFA É^ú CFGÕKMG Ê GJNPS l kHNPCFfHA=GJA�K_C`ADw KMæmGJÑ�C&�^KP[L\=G l k�N_C`fhADGJAGFDw=CFGvw=SHK�U^GJN_IPG � GJADweG ú GJq`C`U^G�IPSQN_C`fhADK_EhG�IMdïSh\=I_G�A;W=TiK_G�NPÑJGJA ÉZ!â=IvweCFGur]æmGJÑJCY�DkjSjNPCFfHA)weG�I Ê G�NPS l k�N_C`fhADGJA�fHI_C`GJA�NPCFG�IMN�TiShA�KMCÐ[L\�ShT � GJUmGJA^KMÑ�t�&k]qFW^K�ègq`CFdgG�[�te[JqFG ê GJC`A=GÕK Ï C`GJqÐK É acT ZDSQq`q.weGJI�� ß SHKMt ú GJq`CFUmGJILSjNPCFfHA���r�N_ILSjNPGJXhC`G+��W=ILweG�A weCFG
�BUmGJIPXHOhA=XhG4Ñ���CÐKP[L\=GJAuweGJA Ï W^KéNLOQADweG�AN�OM8æeN_C`fhA���W=ADw�� l [�N_C`EhGx��SQqÐK l ADKPSjNPÑJæ=WDA=k�N_G�dgâ=IGJC`A=G ú GJq`CFUmGJILSjNPCFfHAxdgGÕKéNPXhG�qFG�XQN É ref���WDIPweGvShU=XhG�qFG�CþNPG�N/F=wDShKPK�weCFG�� ß ShK_t ú GJq`CFUmGJILSjNPCFfHA��r�NPIPSQN_GJXHCFGbweC`G ä SHKMCÐKMTuG�A=XhGbSQA Ê G�NPS�& l k�N_C`fhA=G�A²W=T l k�N_C`fhA=G�A²dgâ=Iiw=SHK l k�N_C`E]CFG�I_G�AGJC`A=GÕK Ï C`GJqÐKVCFT Ï W^KéNLSQADw×�OM8æeN_C`fhA��xW=A^w¨dgâ=Iuw=ShK ú G�SQk�NPCFE]C`GJIPGJA G�CFA=GÕKVShk�N_C`EhGJA Ï CFG�q`KGJIPXHOhA=ÑJG�AxK_fhq`qþNPG Éí SHweG�î EHGJIb��G�ADweGJN�ÑJWDI ú GJq`C`U^G�IPSQN_C`fhAxShWed Ï C`GJq`GJAbweC`G�ü8fhADÑJGJæ=N_G8üvShIPw=CFADShqFCFNPOQN�W=A^wRBG�TuTsW=A=X�KMkjShAHNPG¨ègC`A=\=C`U=CþNPCFfHA SQIL[ ê É�ú C`G�K_G�ü�fHA=ÑJG�æeN_G&KMNPShT TuG�A ShWDK ß I_dïSQ\=IPW=A=XHGJAGFweC`G�weW=IL[L\ weG�A ß C`ADK_SQN_Ñ�EHfhA í ShweGJî C`A ä GJCÐKMæDCFG�q`ShA!�4GJA^weW=A=XHGJA XhG/��fHA=A=GJAÃ��W=ILweG�AW=ADwbaéweG�GJA&weC`G
weGJA�r]fhdàNO�4ShI_G�GJA�NO��CÐ[Lk�q`W=ADK_TuG�NP\=feweCFkHGJA���C`GN�#I_fHæ^f�KWS Ô�Ê&ë4ÍQÿhÿ�Í2U W=A^wü l M�rRS ú E � Z áhÓ'U F^CFT KMæmGJÑ�CFG�qFq`GJA�weG�I Ê feweG�qFq`CFG�I_WDA=XiEhfHA Ï CFG�qFG�AGF=GJA�NLKéNLSQTuTuGJA Émä G�C&weG ü8fhA=Ñ�GJæeNPGH��G�IPweG�A�CFT l ú Z(ShWed(�¯t]æmGJA�EhfHA Ï CFG�qFG�A�K_æmGJÑJCY�DÑ�CFG�IMN É�ú C`G;üvShIPweC`ADS�&q`CþNLOjNsG�CFA=GÕK Ï C`GJq�U^GÕK_[L\=IPGJC`UeNsweC`G TiSjîeC`TiSQq`G l A=ÑÕSQ\=q¯ShA¨acADKMNPSQADÑJGJA¨weC`G Ñ�W=I � ShWedgÑJG�CþN

ÌHÓ



<achievegoal  name="AchieveCleanupWaste ">
    [omitted parameter and condition specs . for brevity ]
    <deliberation  cardinality="1">
        <inhibits ref="PerformLookForWaste "/>
        <inhibits ref="AchieveCleanupWaste ">
            $beliefbase .my_location.getDistance ($ref.waste.location) > 
            beliefbase .my_location .getDistance ($goal.waste.location)
        </inhibits>
    </deliberation>
</achievegoal > 

l U=U=C`qÐweW=A=X Ì^ÉFÈ nDr]æ^G�ÑJCY�DÑJC`GJIPW=A=XiweG�I ú G�qFC`UmGJILSjN_C`fhA SQT ä GJCÐKMæ=C`GJq�F=SQW^KWS ë¯ä¦�#ÿHÒ S U

Xhq`GJCÐ[L\=Ñ�GJCFN_C`X SQk�N_C`E K_GJC`A weâ=I_dgGJA É�ß C`A=G�RBGJTuTVW=A=XHK_kjSQA�N_G�U^GÕK_[L\=IPGJC`UeN;G�CFADG�A=GJX�SjNPCFEHGä GJÑ�CFG�\�WDA=XiÑ���CÐK_[L\DGJA Ï C`GJqFNét�æmGJA�W=ADw&weG�I_G�A&acADKéNLSQA=Ñ�GJA É^ß C`A Ï CFG�qI�4GJqÐ[L\=G�K�weW=IL[L\&GJC`ASQA^weGJIPG�K Ï CFG�q¯XhG�\=GJTuTsN���CFILw�F!w=SQI_d�A=C`[L\�NsXHqFG�C`[L\DÑJGJCFN_C`XQN
TuCFN weG�T�\=GJTuTuGJADw=GJA Ï C`GJqSQW^KMXHG�dgâ=\=I_N^�4GJILweG�A É¯Ï W=IuopGJIPTuGJCÐweW=A=X�GJC`A=GJI re[L\DqFG�CþdgG�A�UDCFqÐweW=A=X�UmGJCBweG�Iireæ^G�ÑJCY�DÑJC`G%&IPW=A=XuEhfHA R�GJTVW=A=XHK_kjSQA�N_G�AGF=TVâDK_K_GJA&weC`G�K_GvGJC`A=G�A ShÑJt]k]qFCÐKP[L\=GJAbXhG�I_CÐ[L\�N_G�NPGJA Ô ILSQæ=\=G�AU=C`q`w=GJA É Z!â=I�GJC`A=GvopGJI_dgGJC`A=GJIPW=A=XiweG�I�r]æmGJÑJCY�DÑ�CFG�I_W=ADXHK_T�JHXhq`C`[L\DkhGJCFN_G�AxweG�I�RBG�TuTsW=A=X�KO&kjSQA�N_G�AGF]kjSQA=Axdgâ=I�acADKMNPShA=ÑJG�A;GJC`A=GÕK Ï CFG�qþNét]æDK�weWDIP[L\bweCFG l A=XHShU^G�GJC`A=G�I ä GÕweCFADXhW=A=X C`AweG�IG�¯G�TsUmG�w=weGÕw
IPG�SHKMfHA=CFADX�q`ShA=XhWDShXhGx��w=CFGVaéGJA=C`XhG�A
acADKMNPSQADÑJGJAVSQWDK_XhG/�4Oh\=qþNl��G�IPweG�Avdgâ=IweC`G4w=CFGÕKMG�KMæmGJÑ�C�^ÑJC`GJI_N_G ä GÕweC`A=XhW=ADX�ÑJW=N_IPC � N É acA l U=U=C`qÐweW=A=X ÌDÉ`È CÐKMN�G�CFA l WDKPKP[L\=A=CFNMN�SQWDKGJC`A=G�T l ú Z¼w=ShI_XHG�KMN_G�qFqFN/F�C`ADweG�T�GJILKMCÐ[L\�N_q`C`[L\���C`IPw�Fl��CFGbweC`G ú G�qFC`UmGJILSjN_C`fhA^KMkHfhA=Ñ�GJæeNPGweG�I�� ß SHKMt ú G�qFC`U^G�IPSQN_C`fhA��Vr�N_ILSjNPGJXHCFG�EhG�I`�4GJADw=G�N(��G�IPw=GJAbkKJhADA=GJA É
Ã+ÚoÙ(ÚVÛ s��¡ß:ËGÝ�� ËGÝOßGè$î�à+Þ
l ADXHSQUmGJAuÑ�W=I ú G�qFC`UmGJILSjN_C`fhAH�4GJILweGJA C`A=A=GJIP\DShqFUuEhfHA � �'�'���-��������~	�A|��"! XhG�TiSh[L\�N ÉQú S'&ÑJW�K_æmGJÑJCY�DÑ�CFG�IMN�TiShA�wefhI_N8w=SHK+�#ShX#� �.�%$!�.����~	�&! W=A^w XhC`UeN8weW=IL[L\�w=SHK ����� l NMNPI_C`U=WeNSQAÕ��G�q`[L\=GÕK Ï CFG�q8XHGJ\=G�T TsN<�4GJILweGJA(KMfHqFq É M8æ=N_C`fhADShq8qÐOhKPKéN KMCÐ[L\ TuCFN&w=GJT l NMNPI_C`U=WeN
�.�%$!�.����~ weGJI Ï WDKMNPShADwiweG�K Ï C`GJqÐK�dgG�KMN_q`GJXHGJAGF�C`A weGJT+weC`G8R�GJTuTsW=ADXHK_k}ShA�N_GBSQk�NPCFE���G�IV&weG�A K_fhq`q É r]f�CÐKéNpÑ É ä�É weGJADk�U^SQI2F}wDShKPK�dgâDI Ï CFG�qFG4EhfHT��¯t]æ Ê SQC`A�NPSQC`AuRBGJTuTVW=A=XHK_kjSQA�N_G�AA]W=I
SQk�NPCFE�KMG�CFA¨K_fhq`qFG�AGF���G�A=A¨w=ShK Ï CFG�qpCFT ä G�ShI_UmGJCFN_W=ADXHK_ÑJWDKMNPShADwL�cCFA�æ=IPfe[�GÕK_K��iEHfhI`&q`CFG�XQN É l WDK_w=I_âD[Lk]UDShI�CÐKéNvweC`G�K_GJIvreSh[L\]EHGJIP\DSQqFN8weW=IL[L\ �.�%$��.�!��~'�('%�)$����k�.�M}'��|������%�*' Él qÐK�r�NLSQADw=ShIPw���G�IMN!XhC`qþN2FQw=ShKPK!GJC`A Ï C`GJqeG�CFAuSQA^weGJIPG�K#\=GJTuTsN/F��4GJA=AVG�KpK_C`[L\VCFT Ï WDKMNPSQA^w� l [�N_C`EhGx��UmG%�DADw=G�N Éú G�I l WDK_w=I_WD[Lk�Ñ���CÐK_[L\=G�AvweGJT J � A=GJA^weGJA�W=ADwvw=GJT�K_[L\=q`C`G�PhG�ADweG�A8Ñ/��G�CþNPGJA�� �-�%$��.���.~	�(!�!SQX
CÐKéN4CFAxweGJI��6G�TsUmG�w=weGÕwiIPG�ShK_fhADCFA=XvqÐSQADXhWDShXhGb��KMæmGJÑ�C�^ÑJC`GJI_N É�ß I�G�I_THJHXhq`C`[L\�N¯weC`G�UmG%&IPGJCFNPK�fHU^G�AsUmG�KP[L\=IPCFG�U^G�A=G�opGJI_dgGJC`A=G�I_W=ADXBdgâ=I!acADKMNPSQADÑJGJAVweG�K Ï C`GJqFNét�æ^K ö 2�3'���,+��&-�9 ����ÿ 6 B!�. �����R� dgGÕKéNPÑJW=q`GJXHGJA É�ú SHweW=IL[L\ qÐOhKPKéN K_C`[L\ weC`G�RBG�T TVW=A=X¨EHfhA acADKéNLSQA=Ñ�GJA weG�K Ï CFG�q`Kö 2�3'���,+��/-Z9 ����ÿ 6 B . ������� SQW=d8weC`GOaéGJADCFXHGJA U^GÕK_[L\=ILOQADkhGJAIF!weC`GbGJC`A=GJA>��G�CþNPGJIPGJA ý G�X)Ñ�WC`\=I_G�I l WedgX�SQUmGv\DSQUmGJA&SQqÐK�w=SHK�U^GJN_IPG � GJADweG Ï CFG�q�KMG�qFUDKMN ÉÊ CFNpw=GJI l A=X�SQUmG4weGÕK l N_N_IPCFUDWeNPK �����'���.���'���.~%0 C`T��#ShX �'�'���.��������~!��|�� FLq`OHK_KMNpKMCÐ[L\w=SHKsü8fhA=Ñ�GJæeNsweG�IVüvShIPweC`ADShqFCFNPOQN
U^GÕK_[L\=IPGJC`UmGJA É acA²weGJT�\=C`GJIVEhfHI_q`CFG�XhG�ADweGJA ä GJCÐKMæDCFG�qoF
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kjSQA=Ab\�Je[L\DKMN_G�ADK�GJC`A=GvacADKMNPShA=ÑvweG�K Ï CFG�qþNét]æDK l [L\=C`GJEHG���q`G�ShA�WDæ ý SHKéNPG�Shk�N_C`E;KMG�CFA É
Ã+ÚoÙ(ÚoÙ _ÃßGä]ç`ÝVáQÝOßGè$î�à+Þ
ú CFG�� ß ShK_t ú G�qFC`U^G�IPSQN_C`fhA��ir]N_ILSjN_G�XhC`G K_G�NPÑ�NvSQA)A=GJW=ILSQq`XhCÐKP[L\=GJA ë WDA=k�N_GJA�weGÕK Ê f]w=GJq`q`KGJC`A=GÕK Ï CFG�q`KiShA É acA l U=UDCFqÐweW=A=X Ì^É Í CÐKéN;w=SHK Ê feweGJq`qBweGÕK Ï C`GJq�TuCþN;w=CFGÕKMG�A ë WDA=k�N_GJAw=ShI_XHG�KMN_GJq`qFN É�Ï ��G�C8G�AHNLK_[L\DGJCÐweGJADw=G�r]CFN_WDSQN_C`fhA=G�A K_CFADw(w=SQUmGJC�SQW^KMÑ�W=TiSh[L\=G�AGF�weC`G�weCFGl k�NPCFE]C`GJIPW=A=XiweGJI�r]N_ILSjN_G�XhC`G�U^GÕweâ=I_dgGJA É
ê ß CFA Ï C`GJqekjShA=AiKMCÐ[L\uCFAiweG�T Ï WDKMNPShADwN�*M8æeN_C`fhA!��U^G��DADweG�AiW=ADwuK_fhq`qeÑJW=I��4GJCFN_G�I_G�Aä GÕSQIPU^G�CþNPW=A=XuCFA&weG�A Ï WDKMNPSQA^w�� l [�NPCFEHGb��â=UmGJI_dgâ=\=I_N+�4GJILweGJA É
ê ß CFA Ï C`GJq=kjShA=A w=W=IP[L\uw=SHK ß CFA�NPI_GJN_GJA UmG�KMN_C`T TsN_G�I�r]CFN_WDSQN_C`fhA=G�AVC`AiweCFG Ï WDKéNLOQADw=G�Mr]WDK_æmGJADweGÕwK�sf]w=GJI��éZ#C`A=CÐKM\DG�wK�
U=Ñ�� É � ú I_fHæ=æ^GÕwK��â=UmGJIPXhG�\=GJA É

Z!â=I&weC`G l kHNPCFE]C`GJIPW=A=X GJC`A=G�K Ï C`GJqÐK�F4UmG�KMN_C`T TsN�weCFG¨r�NPIPSQN_GJXHCFG)CFA weGJI Ê GJNPS�& l kHNPCFfHA
1 �'���.��������~��¾��|O�'�i����~!���'��~!�A|�� fHU weCFG üvShIPw=CFADShqFCFNPOQNsweG�K Ï CFG�qþNét]æDK
A=C`[L\�NsEHGJIPqFGJN_ÑJN��C`IPw W=ADwufHUiw=ShK Ï CFG�qDA=CÐ[L\�N¯weW=IL[L\ G�CFA Shk�N_C`EhG�K Ï CFG�qDC`AuK_GJC`A=G�I l k�N_C`E]CFG�I_WDA=XvXhG�\=GJTuT
N��C`IPw É reCFADw UmGJCÐweG���U^G�I_æ=IPâedgW=ADXhGJA æmfHK_CþNPCFE SQWDKxr]C`[L\�N;weGÕKuÑJW�SQk�NPCFE]C`GJIPGJADweG�A Ï CFG�q`KEhG�I_qÐSQW=dgGJAGFQ��C`IPw w=SHK Ï CFG�q�SQk�N_C`E]CFG�IMN Él Asw=CFG l WDKMdgâ=\=IPW=A=X�weGJI Ê G�NLS'& l k�N_C`fhA 1 �'���-��������~'�¾��|%�%�M����~!������~!�A|�� K_[L\DqFC`G�PhNK_C`[L\HaéGJN_Ñ�NvweC`G l WDKédgâD\=I_WDA=XxweG�I Ê G�NPS�& l k�N_C`fhA 1 �%����~!������~��k�.�%$!�.����~����o��|%�%��� SQA Éú CFGÕKMG Ê GJNPS�& l kHNPCFfHAxCÐKMN�w=Sjdgâ=I�EhfhIPXhGÕKMG�\=GJAxSQq`qFG
ShkHNPCFEHGJA Ï C`GJq`G
weCFG
w=W=IP[L\ w=SHK�XhG�IPSHweGSQk�NPCFE]C`GJI_N_G Ï C`GJqBXHGJ\=G�T TsN���G�IPweG�A Ñ�W�weG�ShkHNPCFE]C`GJIPGJA É�ä GJN_IPG � GJADweG Ï CFG�qFG_�4GJILweGJA C`AweG�A Ï WDKMNPShADw��cfhæeNPCFfHA��VÑJW=IPâD[Lk]EhG�IPK_G�NPÑ�N É TBA^weGJI_N�G�CFA Ï C`GJq�KMG�CFA=G�A Ï W^KéNLSQADw&EHfhAL� l [[&N_C`EhGx� A^Sh[L\×�Mr]WDK_æ^G�ADweG�w��;feweG�I
EhfHAR� l [�N_C`EhGb�;ADSH[L\×� ú I_fHæ=æmG�wK��F�K_f�TsWDKPKsw=CFGH� ß SHKMtú GJq`CFUmGJILSjNPCFfHA���r�NPIPSQN_G�XhC`G�dgG�KMNPKMN_GJq`q`GJAGF��4GJqÐ[L\=G Ï C`GJq`G�TuCþN¯w=GJT Ï WDKMNPSQA^wN�OM8æeN_C`fhA��BGJC`A=GJIú GJq`CFUmGJILSjNPCFfHA)â=UmGJIsCF\=IPG l k�N_C`E]CFG�I_WDA=X W=A�N_GJIPÑJfHXhG�A��4GJILweGJA�kKJHA=A=GJA É acA�ZDIPShXhG khfHT^&TuGJADw=G Ï C`GJq`G¯K_CFADwsSQq`qHweC`GOaéG�A=CFXHGJAGF}weC`G¯acADKMNPShA=ÑJG�AvEhfHT(XHqFG�C`[L\N��t]æ¡��CFG4w=ShK�U^GJN_IPG � GJADweGÏ C`GJq¯K_C`ADw É#ú GJADA G�KvCÐKMNsTHJhXhq`CÐ[L\GF�w=SHK Ï C`GJq`G;SQWedgXHI_WDADw�GJC`A=GJI
ADGJXHSQN_C`E)ShWDKMXHG�dïShqFq`GJA=G�Aë IPâedgW=A=X�weG�I�üvShIPw=CFADShqFCFNPOQN�A=CÐ[L\�N�ShkHNPCFE]C`GJI_N��4GJILweG�A
khfHA=A�N_GJA É acA Z=ILSQXhG�khfHT TuG�AVSQUmGJISQW^[L\)SQq`q`G Ï CFG�qFG�F�weCFGiweWDIP[L\�w=ShK�UmG�NPI_G � G�ADweG Ï C`GJqpXhG�\=GJTuTsNW��WDIPweG�A É�ú SbwDShK�\=GJT�&TuGJADw=G Ï C`GJqKaéG�N_ÑJN4ADC`[L\�N¯TuGJ\DI�SQk�NPCFEuCÐKéN2FH\DShU^G�A weC`G�K_G Ï C`GJq`GBGJC`A=G8U^G�I_GÕ[L\HNPCFXhN_G���\^SQAD[JGSQW=d#GJC`A=G l kHNPCFE]C`GJIPW=A=X ÉZ!â=IjaéG�weGÕK�weCFGÕKMG�I Ï CFG�qFG���C`IPwxweCFG Ê GJNPS�& l kHNPCFfHA 1 �'���-��������~'�¾��|%�%�M����~!������~!�A|��C`AbweC`G l XHGJADwDSVXHG�KP[L\=IPCFG�U^G�A É]ß K�N_IPCFNMN]aéG�NPÑ�N+��C`G�weG�IBweC`GvGJILKéNPG�UmG�KP[L\=IPCFG�U^G�A reCþNPWDSjNPCFfHAGJC`A É
Ã+ÚoÙ(Ú�Â a�ßlî+è�æ�ßIÝ`çVî�à�Þ b�ßGè32!ÜLä]á�u Å�ßIç`Ý54¡ßGè�älæ�Ý `�à76Ùs®æ�è�ä�æ�ßGÞ�ÝVß
ú CFG¤� ß ShK_t ú GJq`CFUmGJILSjNPCFfHA��&r�NPIPSQN_GJXHCFGxKéNPGJq`qþNuGJC`A²G�CFAedïSH[L\=G�KsW=ADw K_[L\=ADGJq`qFGÕKsopG�IMdïSh\=I_G�AÑJWDI ú GJq`CFUmGJILSjNPCFfHA�SQWed Ï C`GJq`GJA�w=ShI É acADK_U^GÕKMfHADweGJIPG
weC`G
opGJIb�4GJADweWDA=X;weG�I8RBG�TuTsW=A=X�KO&kjSQA�N_G�A GJIPT�JHXhq`C`[L\�NBw=ShU^G�CoFmweW=IL[L\ w=CFGVreæ^G�ÑJCY�DkjSjN_C`fhA&G�CFADGJI ä G�ÑJC`GJ\]W=A=X�K_KMN_IPW=k�N_W=I�Ñ/��C&KP[L\=GJA Ï C`GJq`GJAIFÕü8fhA��^CFk�N_G¯W=ADw ë IPC`fhIPCþNLOjN_G�A
SQUDKMN_ILSQk�N�w=ShI_Ñ�WDKMN_GJq`q`GJAGF�fh\=A=G4weC`G�K_G�khfHA=k]I_GJNSQW^KédgfHI_TVW=qFC`GJIPGJAuÑ�W;Tsâ^K_K_GJA É]ú CFGÕKMGÕK¯IPG�weWDÑJC`GJI_N�weGJA l Wed	��SQA^w GJC`A=G�I4r]æmGJÑ�C�DkjSQN_C`fhA;G�IV&\=G�U=qFCÐ[L\ É r]f×�4OhI_G C`A²weG�T ZDShqFq�weG�IVGJî]æDqFC`ÑJCFN_G�A r]æmGJÑ�C�DkjSQN_C`fhA EHfhA ë IPC`fhIPCþNLOjN_G�AGF�weCFGZ=GÕKéNPqFG�XhW=ADX�G�CFADGJI�XHqFfHUDSQq`GJA�M8IPw=A�WDA=X8Ñ/��C`KP[L\=G�A Ï CFG�qFG�A ADfQNO�4GJADweC`X É acAuG�CFA=G�IpXhq`fhUDShqFG�A
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l UDU=CFqÐweW=ADX ÌDÉÎÍ n l A^K_SQN_ÑJæDW=A=k�N_G
weG�I�� ß ShK_t ú G�qFC`UmGJILSjN_C`fhA!�sr�NPIPSQN_GJXHCFG�FeSQWDKWS ë¯ä¦��ÿ�Ò U U

M8ILweA]W=A=XuTsâDKPK_GJA�SQq`q`G Ï CFG�qFGvWDAHNPGJIPGJC`ADSQA^weGJIBUmGJIPâD[LkeK_C`[L\�N_C`XQN(�4GJILweGJAIF��4SHK�UmG�weG�WeN_GJN/Fw=SHK_K�TiSQA ë I_C`fhIPCFNPOjNPGJA ADC`[L\�N�W=ADSQUD\DOQA=XHCFX EhfHA=GJC`ADShADweGJI4KMæmGJÑ�C�^ÑJC`GJIPGJA;kjShA=A É r]æmGJÑ�CFG�qFq�4GJA=A�w=ShK�ü8fhA=Ñ�GJæeN�weGJI��4SQæ^SQU=C`qFCFNét�Z�EHGJIb��G�ADweG�NW��C`IPw�F.k�JhA=A=G�A�K_f re[L\Q��C`GJIPCFXHkhG�CþNPGJAGJA�NLKéNPGJ\=G�A Éhú S��4SQæDShU=CFq`CFN_C`G�K�A=CÐ[L\�N¯SQAuGJC`A=GJAiK_æ^G�ÑJC`GJq`qFG�A l XhG�A�N_GJAuXHGJU=W=A^weGJAiK_CFADw W=A^wK_fhTuCþN�A=CÐ[L\�N�dgGÕKéNLKéNPGJ\�NvCFA��4GJqÐ[L\=GJT @�T dgGJqÐw)EHfhA Ï CFG�qFG�A)K_C`[L\�weC`G¤�4SQæDShU=CFq`CFNét&T�JHXhq`C&[L\=G�I`�4GJCÐKMG�UmG��4GJXhN/F�C`KMN�CFT+ZDShqFq.weG�I � fQNO�4GJADweC`XhkHGJCFN�weG�I ú GJq`CFUmGJILSjNPCFfHA SQWed Ï CFG�qFG8GJC`A=GJI�4SQæDU=CFq`CFNét A=CÐ[L\HNBG�CFA=dïSh[L\xdgG�KMN_q`GJXhU^SQI2F!��C`G
weC`G�K_G Ï CFG�qFGvXHGJfHIPweADG�N¦��G�IPweG�AbK_fhq`qFN_GJA Éú SHK�ü�fHA=ÑJG�æeN#weG�I!R�GJTuTsW=ADXHK_k}ShA�N_GJAs\DSjNpSQUmGJI�SQWD[L\sGJC`A=CFXHG ß C`ADKP[L\=ILOQA=k]W=A=XHGJAvÑ�WEhG�I_Ñ�GJCÐ[L\=A=G�A É^ý C`GuCFA�S ë�ä��#ÿHÒ S U GJIb�4Oh\=A�N���C`IPwGFmk�JhA=ADGJA)R�GJTuTsWDA=XHK_kjSQA�N_G�A���C`G K_CFGC`AxweG�I�� ß ShK_t ú G�qFC`UmGJILSjN_C`fhA!�vr�N_ILSjNPGJXhC`G�EHGJIb��G�ADweGJN®�4GJILweGJA A]W=I4U=C`q`SQN_G�IPShqFG ä G�ÑJC`GJ\]W=A�&XhG�A)Ñ/��C`KP[L\=G�A Ï CFG�qFG�A�wDSQILKéNPGJq`qFG�A É�ú SHKvUmG�weG�WeN_GJN/F#wDShKPK�aéG��4GJC`q`KvA]W=IsGJC`A=G ä GJÑJC`GJ\]W=ADXÑ���CÐKP[L\=GJA�Ñ��4GJC Ï C`GJq`GJA�THJhXHqFCÐ[L\�CÐKéN É � � n È � ä GJÑ�CFG�\]W=A=XhG�A�K_C`ADw�T CFNsweC`G�K_GJT ü8fhADÑJGJæ=NA=CÐ[L\�N�w=ShIPKMN_G�qFq`UDShI É r]f kjSQA=A)TuShA)Ñ É ä�É A=CÐ[L\�NvShWDKPweI_â^[LkhGJAIFmw=SHK_K�Ñ/��G�C!feweG�I�T G�\=IPGJIPGÏ C`GJq`G&weCFG C`A ü8fhA��DCFk�NiTuCþNiG�CFA=G�TShADweGJIPGJA Ï C`GJqBKMN_GJ\DGJAGFpÑ�WDK_ShTuT G�A���CÐ[L\�N_C`XhG�IuShq`KweC`G�K_G�K Ï C`GJqpK_CFADw É¥ß U^G�ADK_fxUmGJIPâD[LkeKMCÐ[L\�N_C`XQNvweC`GN� ß ShK_t ú GJq`CFUmGJILSjNPCFfHA�� r�NPIPSQN_GJXHCFG khG�CFADGacA�N_G�IPShkHNPCFfHA=GJAVÑ���CÐK_[L\DGJA ë q`OhA=GJAuW=A^wuU=CFGJN_GJN¯weGJTuADSH[L\VkHGJC`A=GBr]æ^G�ÑJCY�DkjSjNPCFfHADKMTHJHXhq`C`[L\�&khG�CþNPGJA w=SjdgâDI É r]fuk�JhA=A=G�A<��CÐ[L\�N_C`XhG�acA�N_G�IPShkHNPCFfHAxShWed�w=GJI ß UmGJA=G
w=GJI ë qÐOQA=G�F���C`G�Ñ É ä�Éç�GÕK_K_fhW=IL[�G�A=khfHA��DC`k�N_GKFjG�A�NO��GÕweGJI�X�SQI�ADC`[L\�N¯feweG�I¯A]W=I¯WDA=ÑJW=IPGJCÐ[L\=G�ADwiSQUDKMN_ILSQk�N¯ShWed�weGJIß UmGJA=G w=GJI Ï C`GJq`GiKMæmGJÑ�C�DÑ�CFG�IMN¡�4GJILweGJA É�ú SHweW=IL[L\)XHGJ\�N�THJHXhq`C`[L\=GÕK�ÑJWDKPOjNPÑJq`C`[L\=GÕK ß A�NV&KP[L\=GJCÐweW=A=X�KMæmfQNPGJA�N_CÐSQq.EHGJIPqFfHI_G�A ÉÏ WDKPSQTuTuGJAedïSHK_K_GJA^wikjSQA=A XHG�KPSQXhN���G�IPw=GJAGF]w=ShKPK¯wDShK�GJC`AedïSh[L\=G�ü�fHA=ÑJG�æeN4w=GJI�RBGJT�&TsWDA=XHK_kjSQA�N_G�A�IPGJqÐSjNPCFE�SQWDKPweIPWD[LkeK_KMNPShI_k&CÐKMN É acA^KMUmG�K_fhADw=GJIPG���G�A=A¨TiSQA weC`G ß A�NO��CÐ[Lk�&q`W=A=X�G�CFADG�K l XHGJA�N_G�ADKMteKMN_G�TuK SQW^KVç�CÐ[L\�N_W=ADX)weGÕKN�éç�G2�HWDCFIPGJTuGJA�NLK ß A=XHCFADGJGJIPC`A=X2�bUmG%&N_ILSh[L\�NPG�N/Fe\DCFqFdàN�weG�IBADSh\HNPqFf�KMG{��U^G�I_X�SQA=XuEhfHA�r]teKéNPGJTuÑJC`GJq`GJAGF^weG�K��éç�G2�HWDCFIPGJTuGJA�NLK ß A�&XhC`A=G�GJIPCFA=X��%F]Ñ�W Ï C`GJq`GJA G�CFA=GÕK l XHGJA�N_G�AGFDweG�A ß A�NO��W=I_dïK_æ=I_fHÑJGÕK_K4ÑJW EHGJIPU^GÕK_K_GJIPA É
c98 wx��wxµ�egsge }�eghOm�m�egf�yN´Iegh(y�hOr;:lwx|(h¦m�t�q�³[fHm�wxzx}®¼�Àxq�egz[¾[hOe }�hOfHhOegf�hOm®i�z[hOf�}ohOf!� · eghOm�h(mo³[z[hOf'wxf�f2Á}ohVf�¼�wxq�egz[¾[hOe }ohVf^hOf�}om���r�hOt�q�hOf=<W³�y�k�sghOf^k2f�y^moegf�yÔzKk�m�wx|(|(hOf2nìwxmom�k�f2z[hVf¡²%³[f^uvhOsgeghOnYm`¿%zKeghOsghOfNk�f�y> s Àxf2hVf�hOegf�hOm�i�z[hOf%}�hOf!� · k�rot�q¡y�eghOm�hOml|(³�y�k�s wxr	}oegz[h�~l³[f��OhO�2}j¾
?[f2f�hOf¡m�³[|(e }Gq'ÀxkA@�z(µKhOf*?x}oegzx}oh®¼�ÀbÁq�egz[¾[hOe }ohVf�¿'µ�hVe�y�hOr�d�f�} ´Iegt�¾�sgk�f�z®´�hOe }�hOr�hVrli�z[hOf%}�hOf�´IeghOy�hOr�²%hOr	´�hOf�y�h*}j´�hOr�y�hOf!��B f�C >"D �[¹[¹[¹FE)@�f�y�h*}m�egt�q�f'Àxq2hVr�hOrom��Vk�y�hO|Ã~I³[f��OhV�/}�y�hOr 8 wx�'wxµ�egsge } Ê%�
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¨¤�`Ä GH§©ª© �¡ÈH� Ñv�V«'�¡ÈZ© �¡�l�%�N�
r]W=TuTiSQIPtuacAedgfhIPTiSjNPCFfHA=GJAGFQ��C`G�K_C`G8C`T�Z=fHqFXHGJADw=GJA;C`A;EHGJILK_[L\DCFGÕweGJADShIMNPCFXHGJI l WDK_XhG�KMNPShq&N_WDA=X&SQWedàNPI_GJN_GJA×�4GJILweGJAGF�K_C`ADw�WDIPK_æ=IPâ=A=Xhq`CÐ[L\�EhfHAÖ��q`GJTuG�AHNvW=A^w ú W=I_dgGJGLS � ú8áHá'U dgâ=IweC`G�ü�f]fhILweC`ADSjNPCFfHAvEhfHA ë qÐOQA=G�A ShWed^G�CFADGJIpSQUDKMN_ILSQk�NPGJA ß U^G�A=G�EhGJIb�4GJADweGJN��4fhILweG�A ÉjÊ CþNRBC`qFdgG weC`G�K_GJI8acAedgfhIPTiSjNPCFfHA=GJA�kHfhA=A�NPG
Ñ É ä�É G�CFA l q`XhfhIPCFN_\=TVWDK8w=GJA l U=q`ShWed�weG�I8ADGJUmGJA�&qÐOQW��DXHGJA l WDKMdgâ=\=IPW=A=X�EHfhA ë q`OhA=GJA KéNPGJW=G�I_A É acT¼Z=fHqFXHGJADweG�AN�4GJILweGJAsw=CFGÕKMG��ér]WDT TiShI_t��acAedgfHI_TiSjNPCFfHA=GJA&w=ShÑJW&EHGJIb��G�ADweG�N2FDW=TºEHGJILK_[L\=C`G�w=GJA=G�acA�N_G�IPShkHNPCFfHA=GJA Ñ/��C`KP[L\=GJA Ï CFG�qFG�AGJC`A=GÕK l XhG�AHNPGJA)ÑJW�GJIPkhGJADA=GJA)W=ADw)CFA�weCFG l UDSQIPU^G�CþNPW=A=X weC`G�K_GJI Ï C`GJq`G weWDIP[L\)GJC`A=GuXhG%&GJC`XhADG�N_G l U=q`ShWedïKMN_GJWDGJIPW=A=XuGJC`A=ÑJWDXhIPGJCFdgGJA É
Ã+Ú�Â(ÚVÛ ^!à®æQßIè�åxßGè�ßIàcË�ßIàJIt^!à®æQßIè�ä]â:æ�Ý `�à s¦îcv>v äjè'u
ä GJC=weG�I ä G�SQIPUmGJCFN_W=A=X�GJC`A=GÕK Ï CFG�q`K�k�JhA=ADGJA EhGJILKP[L\=CFGÕweGJADG ë qÐOQADG4UmGJA]WeNPÑ�N��4GJILweGJA ÉQú C`G%&K_G ë qÐOQA=G�UmG�KP[L\=IPGJC`U^G�Asre[L\=IPCþN_N_G�FÕweC`G�Ñ�W=I�G�IMdgfHqFXHI_G�C`[L\=G�A ä GÕSQIPU^G�CþNPW=A=XBweGÕK�UmG�NPI_G � G�ADweGJAÏ C`GJqÐK8ShWDK_ÑJWedgâ=\DI_G�A�KMC`ADw É re[L\=IPCFNMN_G kKJHA=A=G�A�SjNPfhTiSQIPG l k�NPCFfHA=GJAGF.SQUmGJI�SQW^[L\)r]W=U=Ñ�CFG�qFGw=ShIPKMN_G�qFq`GJAGF��4fhUmGJC�reW=U=ÑJC`GJq`G¡��C`G�weG�I_W=T¶weW=IL[L\ ë qÐOQADGvU^GÕSQIPU^G�CþNPG�N+�4GJILweGJA Éä GJC�weG�I ä GÕSQIPU^G�CþNPW=A=X;G�CFADG�K Ï C`GJqÐK�w=W=IP[L\)GJC`A=GJA ë qÐSQAGF�w=GJI
r]W=U=Ñ�CFG�qFGuK_æ^G�ÑJCY�DÑJC`GJI_N/FkjSQA=A�G�K�EHfhIPkhfHT TuG�AGFmwDShKPK8UmG�KMN_C`TuT
NPG ë q`OhA=GuEhfHA)weC`G�K_GJA¨r]W=U=Ñ�CFG�qFG�A Ï WDKéNLOQADw=G G�IV&ÑJG�W=XhG�AGFpweC`G&A=fQNO�4GJADw=CFX)dgâ=I weC`G ä GÕSQIPU^G�CþNPW=A=X�weGJI ShADweG�I_G�A r]W=UDÑJC`GJq`G K_C`ADw É r]fHq`[L\DGÏ WDKMNPOhADweG�UmGJÑJG�C`[L\DA=G�N¯TiShA Shq`KpopfHI_UmG�w=CFA=XHW=A=XHGJA ègæ=IPG�[JfhADweCFN_C`fhA^K ê feweG�I�SQqÐK�ü�fHA�N_G�î]N`&UmG�weC`A=XhWDA=X;ègC`AD[JfhADweCFN_C`fhA ê F2aéG�ADSH[L\DweG�T fHU weCFGÕKMG Ï WDKMNPOhADweGBA=fhNO��G�ADweC`Xvdgâ=I l AQ�4GJADwQ&UDShI_kHGJCFN�èïopfhIPU^GÕweCFADXhW=A=X ê feweGJI l WDKédgâD\=I_U^SQIPkhGJCFNvèïü8fhA�N_GJî�NPU^GÕweC`A=XhW=ADX ê KMC`ADw Éß C`A�ILSjN_C`fhA^SQq`GJI l XhGJA�N���CFILw�weC`G�K_G Ï W^KéNLOQADweG KMfHq`ShA=XhG
K_CÐ[L\=GJIPAGFDUDC`K�weGJI�SQW=d¯weCFGÕKMGÏ WDKMNPOhADweG�ShWedgUDSQWDGJADweG ë q`ShA UmG�SQIPUmGJCFN_G�N<��fHIPweG�A C`KMN É�ß I¤��C`IPw GÕK A=CÐ[L\�N;ÑJWDq`SHK_K_GJAGFw=SHK_K
w=CFGxGJIPI_G�C`[L\�N_G�A Ï WDKMNPOQA^weG weW=IL[L\ ß]� GJk�N_GbSQADweG�I_G�I Ï C`GJq`G U=Ñ/� É#ë qÐOQADG ÑJW=ADC`[L\�N_GXhG�TiSh[L\�N��4GJILweG�A ÉÏ WDKMNPOhADweG;weC`Gxw=W=IP[L\ ë q`OhA=G;G�I_Ñ�GJW=XhNN��G�IPweG�A¨W=ADw w=CFGxA=fQNO�4GJADw=CFX dgâ=IuweC`G l W^KO&dgâ=\=IPW=A=XxGJC`A=G�K�SQA^weGJIPGJA ë qÐSQA^K8K_CFA^w�F$�4GJILweG�A�CFAþS � ë�ý ÍhÿhÿHÓ�U Shq`K(� ë I_G�æDSQILSjNPfhIPt'� ß d &dgGJk�NPGxè ë & ß]� GJk�NPG ê U^G�ÑJGJCÐ[L\=A=GJN É l U=\^OQA=XHCFXHkhGJCFN_G�A Ñ���CÐK_[L\=G�A�weC`G�K_GJI l IMN�EhfHA ß]� G�k�N_GJAW=ADw ë qÐOQA=G�A UDÑ�� É�Ï C`GJq`GJA���G�IPweG�A Shq`K�� ú G�æ^G�ADweGJA^[�t!&¢q`C`A=k�� N_CFN_WDqFC`GJI_N É�Ï WDI×��U^G�I`��S'&[L\]W=A=X�EhfHAVTHJhXHqFCÐ[L\uSQWedàNPI_GJN_GJA^weGJA acA�N_GJI_dgGJIPGJADÑJGJA��4GJILweGJAuKMfHXhG�ADSQA=A�NPGJA¡�cacA�N_G�IPSH[�N_C`fhA�&r]W=TuTiSQIPC`G�K���G�CFADXhG�K_G�NPÑ�N É�� Oh\=GJIPG�K¯ÑJW;w=CFGÕKMG�A ä GJXhIPC � G�A���CFILwuC`T¸Z=fhq`XhG�ADweG�A=GJAiG�I_qÐOQW�&N_G�IMN É opfhILSQU)C`KMNvG�KvSQUmGJI�A=fhNO��G�ADweC`X�F.XhG�ADSQWDGJIvSQWed�weC`GuçBGJæ=ILOhK_GJA�NPSQN_C`fhA)EhfhA ë qÐOQA=G�AW=ADw Ï CFG�qFG�A�GJC`A=Ñ�W=XhG�\=GJA Émú G�A=A�dgâDI�weC`G�K_G�K�W=ADw�w=CFGsdgfhq`XhGJA^weGJA�opG�IMdïSh\=IPGJA&C`A�weC`G�K_GJTüvSQæDCþNPGJq��4GJILweGJAbU^GÕKéNPCFTuTsN_G l A=dgfhILweGJIPW=A=XHGJAbXhG�KMN_G�qFqFN É
m;Ã�ö!Ú'ú=ò�Ã]À.ÄÕÜeÄ�¿Áô^À>�^ômÀ(÷¯¿ïÃ]ÂïÃ]À Å#À!ÛinvÂ�úDÀ#Ã]À
ú GJT \=C`GJI U^GÕK_[L\DI_C`GJUmGJA=G�A opGJI_dïSQ\DI_G�A ÑJW=I ß IPkhG�A=A]W=A=X�EHfhA acA�NPGJI_dgGJIPGJA=Ñ�GJAGF!qFC`GJXhNVG�C&A=G&XHG���CÐK_K_GbçBGJæ=ILOhK_GJA�NPSQN_C`fhA EhfhA Ï C`GJq`GJA W=ADw ë qÐOQADGJA ÑJW=XHI_W=A^weG É�ß CFA Ï C`GJq�UmG�K_CþNPÑ�NweG�T A^Sh[L\&GJC`A=G�A ä GJÑJG�C`[L\DA=GJI2F=GJC`A=G l A=X�SQUmGsweGJI�weC`I_G�k�N_GJA ß�� G�kHNPGKFmGJC`A=G l A=XHShU^GVweGJIü8fhA�N_GJî�NPU^GÕweC`A=XhW=ADXBW=ADwsGJC`A=G Ê GJA=XHG�SQAsT�JHXhq`C`[L\DGJA ë qÐOQADGJAVw=CFG�ÑJW=I ß I_dgâ=q`qFW=ADX�weC`G�K_G�KÏ C`GJqÐK�UmGJCFN_ILSQXHGJAukKJHA=A=GJA É]Ï WDKPOjNPÑJq`C`[L\ wDSQÑJWiUmG�K_CFN_Ñ�N4GJC`AWaéG�weGÕK Ï CFG�qDGJC`A=G�A;KMfHXhG�ADSQA=A�NPGJA� Ô f�SQqY& ë qÐSQA<��IPGJGx�%F]w=ShK4CÐKéN�GJC`A=G ä SQW=TiKMN_IPW=k�N_W=I�weC`G�w=CFG ä GJÑ�CFG�\�WDA=XhG�A Ñ���CÐK_[L\DGJAxw=GJTÏ C`GJq!W=ADw)KMG�CFA=G�A ë qÐOQADGJA���C`G�w=GJIPXhC`UeN É.ú ShU^G�C�U=CFqÐweG�A)w=SHK Ï C`GJq�W=A^w�K_GJC`A=G ë qÐOQADGVG�CFA=G
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P

G

SG1 SG2 SG3 SG4

P1 P2 P3 P4 P5 P6 P7

P8

PC:e PC:e PC:e

dependency planlink

dependency subgoallink

E: effect
PC: precondition
G: goal
SG: subgoal
P: plan

PC:e

SG5

l U=UDCFqÐweW=A=X Ì^É Ó n Ô fHShq&6æ=qÐSQA NPI_G�GvSQWDKWS � ë�ý ÍQÿHÿhÓ�U

M�ç¦&6opGJI_dgGJC`A=GJIPW=A=X!¥ èïK_C`GJ\=G Ó=ÉÎÒ ê W=A^w)r]W=UDÑJC`GJq`GsGJC`A=GÕK ë qÐSQA^K�G�CFA=G l �8ú &6opGJI_dgGJC`A=GJIPW=A=Xdgâ=Ivw=SHK8Ñ�W)UmG�ShI_UmGJCFN_G�ADweG Ï C`GJqpweGÕK ë q`ShADK Émß CFAR� Ô f�SQqY&¢æ=qÐSQA��#IPGJGb�iC`KMNvCFA l U=UDCFqÐweW=A=XÌDÉ Ó w=SQIPXhGÕKéNPGJq`qþN Éß C`A ë qÐSQA UmG�K_CþNPÑ�NpGJUmGJADK_f���CFG4GJC`A Ï C`GJq]G�CFA=G�A ä G�ÑJGJCÐ[L\=A=G�I/FÕGJC`A=G l A=X�SQUmG4w=GJIpweC`I_G�k�&N_G�A ß]� GJk�N_GVW=ADw)ü�fHAHNPG�î]N_UmG�w=CFA=XHW=A=XHGJA ÉmÏ WDK_OQN_Ñ�qFCÐ[L\&ÑJW�w=GJA l AedgfhILweGJIPW=A=XHGJA�ShA&GJC`AÏ C`GJq!U^GÕKMCFN_ÑJNvGJC`A ë qÐSQA)\=CFG�I�A=fe[L\ l A=X�SQUmGJA)â=U^G�IvweCFG opfhIPUmG�weC`A=XhWDA=XhG�A�weC`Gsdgâ=I�G�CFA=Gl W^Kédgâ=\DI_W=ADXxweGÕK ë qÐSQADK8XhG�qþNPGJA�TVâDKPKMG�A&W=ADw&G�CFA=G�A�ç�W=Tuæed�ègUmf]w=t ê F¥weGJI�KMæmGJÑ�C�DÑ�CFG�IMN�4GJqÐ[L\=G l k�N_C`fhA=G�Abw=GJI ë qÐSQA&SQW^Kédgâ=\DIMN É
ðbÃHö�Ã�À!Û!Ã�À�0A�vóFK¯¿ÁÀI1
l UDU=CFqÐweW=ADX ÌDÉ Ó Ñ�GJC`XQN�G�CFADGJA_� Ô fHSQqY&6æ=q`ShA_��IPGJGx� Émú fHIMN�C`KMN8Ñ�W�GJIPkhG�A=A=GJAIFmw=SHK ë qÐSQAMLN�weG�A ß]� GJk�NiGxG�I_Ñ�GJW=XhN É�ú C`G�K_GJI ß]� GJk�N���C`IPw²EhfhT ë qÐSQAOLH�;UmGJA�JhN_C`XQN2F�w=SQTuCFNuweC`G�K_GJISQAQ�4GJADw=UDSQI C`KMN É�ú G�I ß]� G�k�N GbCÐKMN GJC`A ë & ß]� GJk�N;W=A^w weG�I ë qÐSQAPL��&w=GJI SQUD\DOQA=XHCFXHGë qÐSQA Épú CFG l UD\DOQA=XHCFXHkhG�CþNsÑ/��C`KP[L\=G�A²G;WDADwQLH�bU^G�ÑJGJCÐ[L\=A=GJN TiShA²SQqÐK¡� ú GJæmGJADweG�AD[�t!&q`CFA=k�� É acA¨weCFGÕKMG�T K_æ^G�ÑJC`GJq`qFG�A�Z^SQq`q¯K_æ=I_CÐ[L\�NvTuShA)EHfhA�GJC`A=GJTØ� ú GJæmGJA^weGJAD[Jt!&¢æ=qÐSQADqFC`A=k�� ÉacT ZDShqFq�w=GJI l U=\^OQA=XHCFXHkhGJCFN�Ñ���CÐK_[L\=G�A�GuW=ADw�weGJA ë qÐOQA=G�AML�R(STL�UuweGÕKvr]W=U=Ñ�CFG�q`KWV7��XK_æ=I_CÐ[L\�N8TiSQA)EhfHA�GJC`A=GJT � ú GJæmGJADw=GJAD[Jt�&cK_W=U=Xhf�SQq`qFC`A=k���F^w=Sbw=ShK�XHG�KPSQT
NPGVr]W=UDÑJC`GJqpEhfHAweG�I�opfhIPU^GÕweCFADXhW=A=XiShU=\DOQADXQN É� ú GJæmGJA^weGJAD[Jt!& � CFA=keK��BK_CFA^w^�4GJCFN_G�I_\DCFAuC`A æmfQNPGJA�N_C`GJq`q`G�W=ADwuweG%�^A=CþNPCFEHG�W=A�N_G�IMNPGJC`qFUDShI Éä GJC¥æmfQNPGJA�N_C`GJq`qFG�A�� ú GJæmGJADweG�AD[�t!& � C`A=keK��v\DSQADw=GJqFNBG�K�KMCÐ[L\bW=T�G�CFA=G l U=\DOQADXhC`XhkhG�CþN2FeweCFGA=CÐ[L\�N
Ñ���SQA=X�KMqÐOQW��^XbADfQNO�4GJADweC`X&CÐKéN É r]f�CÐKéNVÑ É ä8É weGJIN� ú GJæmGJADw=GJAD[Jt�& � C`A=k��;Ñ���CÐK_[L\=G�Aë & ß]� GJk�N¯G�W=ADwiw=GJT ë q`ShA L � æmfQNPGJA�N_C`GJq`q Éhß KpUmG�KMN_G�\�N¯ADOQTuq`C`[L\uA=fe[L\iweC`G Ê JhXHqFCÐ[L\=kHGJCFN
±xd$egz[hOf�}osgegt�q�|®p�m�m�}�h(z[hOf'wxk�z[hOm�wxzx}®²%³[f�hVegf2hVr�YNZGÁX¸:hOr	nXhOegf�hOr�k�f�z��O´Iegmot�q�hOf�y�hOf\[/k�µ��OeghOsghOf�y�hOr] hO´vhVegsgegz[hOf¤nXp�r�y'wxm�µ�h*}oroh�^KhOf�y�h�z�eghVsl²%³[roq'wxf2y�hOf�hOf > s Àxf�hNz[hVmo��r�³/t�q2hVf_´�hOr�y�hOf!� · wHwxµ�hOr > s Àxf�hegf�y�egr�hO¾�}$nXp2r�y2eghVmoh�¸:hOr	nXhOegf�hOr�k�f�z�y�k�r�t�q�[/k�µ��OeghOsghImo}ohVq2hVf¦´Iegr�y¦q�eghOr�f/k�r�²%³[f¦hOegf�hOr_YNZ�Áì¸$hVr	nYhVegf2hVr�k�f�z�*´Iegm�t�q�hOf�y�hO|izKeghOs�k�f�y�mohOegf�hOf > s Àxf2hVf�z[hOm���r�³/t�q�hOf!�

ÌHÞ



w=SHK8r]W=UDÑJC`GJqpweW=IL[L\�weG�A ë qÐSQAMLHXVÑJW�UmG�ShI_UmGJCFN_G�A É�Ô GJA=G�I_G�qFq�KMC`ADw�ShqFq`G¡� ú GJæmGJADweG�AD[�t!&æ=qÐSQA=q`C`A=keK��
æ^fhN_GJA�NPCFG�qFq É� ú GJæmGJA^weGJAD[Jt!&6K_W=U=XHfHSQq`q`CFA=keK���kKJHA=A=G�A;æmfQN_G�A�N_C`GJq`q�feweGJIBweG��DA=CFN_C`ExK_GJC`A Éeë fQNPGJA�N_C`GJq`qFG� ú G�æ^G�ADweGJA^[�t!&6K_W=U=XHfHShqFq`CFADk]K��iUmG�KP[L\=IPGJC`U^G�A¨GJC`A=G l U=\DOQADXhC`XhkhG�CþN
Ñ/��C`KP[L\=G�A¨GJC`A=GJT ß d &dgGJk�N&W=ADw(GJC`A=G�T r]W=UDÑJC`GJq�F(��G�q`[L\=G�A=CÐ[L\�N ADfQNO�4GJADweC`XhG�I`�4GJCÐK_G�ÑJWDI ä GÕSQIPU^G�CþNPW=A=X weG�KUmG�N_IPG � GJA^weGJA�@BIPæDK_æ=IPW=A=XHK_ÑJC`GJqÐKuA=fhNO��G�ADweC`X�K_C`ADw É¯ú CFGÕKiCÐKéN;weG�I;ZDShqFq�Ñ/��C`KP[L\=G�A w=GJTë & ß]� GJk�NxG�WDADw weG�T reW=U=ÑJC`GJq`V7� U C`A l UDU=CFqÐweW=ADX ÌDÉ Ó=É�ú G��DA=CFN_C`EhG_� ú GJæmGJADweG�AD[�t!&K_W=U=Xhf�SQq`qFC`A=keK���\DCFA=XHGJXHGJAxK_C`ADw;C`A^aéG�weG�T¶ZDShqFq.A=fhNO��G�ADweC`XVWDT¸GJC`A=G�GJI_dgfhq`XhIPGJCÐ[L\=G ä GÕSQI`&UmGJCFN_W=A=X w=G�K�@BILK_æ=I_WDA=XHK_ÑJC`GJqÐK4ÑJW XhG/�4Oh\=I_q`GJCÐKMN_GJA Éú WDIP[L\vweC`G�r]æmGJÑ�C�DÑ�CFG�I_WDA=X�EhfHA8æmfQNPGJA�N_C`GJq`qFG�AvW=ADwvweG��DA=CFN_C`EhG�A�� ú GJæmGJADw=GJAD[Jt � C`A=keK��CÐKéNbG�K THJHXhq`C`[L\�G�CFA=GÖM8IPw=A�WDA=X SQWedsw=CFGÕKMG�A ü�q`SHK_K_GJA EHfhA>� ú G�æ^G�ADweGJA^[�t � C`A=keK��)Ñ�WweG��DA=C`GJIPGJA É.ú C`G�K_G�M8IPweA]W=ADX XhC`UeN�ShAGFv��G�q`[L\DGW� ú GJæmGJA^weGJAD[Jt � C`A=keK�� ë I_C`fhIPCþNLOjN�C`A�C`\�&IPGJIsr]CÐ[L\=GJIPW=A=X&\^SQUmGJA É!ú C`G���CÐ[L\HNPCFX�KéNPGJAR� ú G�æ^G�ADweGJA^[�t � C`A=keK��xKMC`ADw¨weC`G;weG��DA=CFN_C`EhG�A� ú G�æ^G�ADweGJA^[�tVr]WDU=Xhf�SQq`qFC`A=keK�� É l ADKP[L\=q`CFGÕK_K_GJADw
dgfhq`XhG�ADwsweC`G�æ^fhN_G�AHNPCFG�qFq`GJA�� ú G�æ^G�ADweGJA^[�tr]W=UDXhfHShqFq`C`A=keK���WDADw weCFG�� ú G�æ^G�ADweG�AD[�t ë q`ShA=q`CFA=keK�� É� ú GJæmGJA^weGJAD[Jt � CFA=keK��¡�4GJILweGJAbC`A¤� ú GJæmGJADweG�AD[�t ß A�N_IPCFGÕK��
ÑJWDKPSQTuTuGJA=XHG�dïSHK_KMN Éú GJæmGJADweG�AD[�t!& ß A�N_IPCFGÕK�K_CFADw ß CFA�N_ILOQXHGBweC`GBSQWDKPK_[L\DqFC`G�PHqFCÐ[L\ ShA ë q`ShA=k]A=fQNPGJAuGJC`A=GÕKj� Ô f�SQqY&æ=qÐSQAL��IPGJGx�vUmG�dgGÕKéNPCFXhN+��G�IPweG�A É
ò�À.ÄÕÃHÚjÜ�0hÄ�¿Áô^À õ Å�p p ÜeÚ��
�cacAHNPGJILSh[�N_C`fhA�&cKMWDT TiShI_C`G�K��iweC`GJA=G�A²weG�I ß IPkhG�A=A]W=A=X$F�fhU w=CFG ß]� G�k�N_GbGJC`A=G�K Ï CFG�q`KsTuCþNweG�A ü8fhA�N_GJî]N_UmG�weC`A=XhWDA=XhG�A W=ADwT� ú GJæmGJA^weGJAD[Jt!&¢q`CFADk]K��&G�CFADG�KuSQADw=GJIPGJA Ï CFG�q`KuC`A�N_GJI_dgG%&IPCFG�I_G�A É^ú SQÑ�W&W=T dïShKPKéN�weCFGN�6acA�NPGJILSh[�NPCFfHA�&cKMW=TuTiSQIPt��vweC`G ß]� GJk�NPGxèaV�b�ced�f ê F.ü�fHA�N_G�î]N`&UmG�weC`A=XhWDA=XhG�A èaV_gTced�f ê W=ADw ë & ß�� G�kHNPGHèhV"ijb/ced�f ê G�CFADG�K Ï CFG�q`K�W=ADw&CÐKéN8dgfhq`XhG�ADweGJIPTiS�PHGJAweG��DA=C`GJI_N�n

kjl�m�Î*Î)Ï
nTopcqd�fsruthV_g9cqd�f
SFVvb�ced�f,STV"ijb�cqd�fxw,y
acT Ô G�XhG�ADK_SQN_Ñ&Ñ�W w=GJA>� ú G�æ^G�ADweGJA^[�t � CFADk]K���F�C`KMN;weC`GL�cacAHNPGJILSh[�N_C`fhA�&cKMWDT TiShI_t��xdgâ=IGJC`A=G�A�aéG�weG�A)ü�A=fhN_G�A ÿ GJC`A=G�K+� Ô fHShq&6æ=qÐSQA��#I_G�Gb�uweG��DA=C`GJI_N Émß C`A=GJA�� Ô fHShq&6æ=qÐSQA��#I_G�Gb�weG�IVK_fhqÐ[L\=GiacAedgfhIPTiSjNPCFfHA=GJA�UmG�K_CþNPÑ�N/F!UmGJÑJG�C`[L\DA=G�N TuShA w=SQADA SQqÐKW�cacAHNPGJILSh[�N_C`fhAÖ��IPGJGx� Ér]fHq`[L\bGJC`A��cacA�N_G�IPSH[�N_C`fhAL�#I_G�Gb��CÐKéNBC`A l U=UDCFqÐweW=A=X Ì^É Ì w=ShI_XHG�KMN_G�qFqFN Éä GJCÐKMæ=C`GJq`\DSQdàN&dgâ=I�weG�A l WedgUDShW�w=GJI&C`A�w=GJI��cacAHNPGJILSh[�N_C`fhA¼r]W=TuTiSQIPt'� GJA�N_\^SQqFN_G%&A=G�A�acA=dgfhIPTuSQN_C`fhA=G�AR��C`ILw�w=CFG��cacA�&V��fhADweCFN_C`fhA^K
r]W=TuTiSQIPt'� U^GJN_ILSh[L\�N_GJN É�ú CFG�� ß]� G�[�NV&r]W=TuTiSQIPC`G�K���W=ADw weC`G�� ë & ß]� GJk�N8r]WDT TiShI_C`G�K��
K_CFA^wxG�A�NPK_æ=I_GÕ[L\=GJA^w;SQW=dgXhGJU^SQWeN Éú C`G(�cacA�&c[�fHADweCFN_C`fhA;r]W=TuTiSQIPC`G�K��%F%V_g�rzta{|gxSTL�g}w[F]KMC`ADwiG�CFA Í ��WDæ^G�q^UmG�KMN_G�\=GJADwxSQWDKweG��DA=CFN_C`EhGJA ä GÕweC`A=XhW=ADXhGJA è = ê WDADw
SQW^K�æmfQN_G�A�N_C`GJq`qFG�A ä G�weC`A=XhWDA=XhG�A;è ( ê weCFG4weGJI!ü�A=f�&N_G�A � U^G�A�JQNPCFXhN ÉDú G%�^A=CþNPCFEHG¡��CFG
ShWD[L\bæ^fhN_GJA�NPCFG�qFq`G ä G�weC`A=XhWDA=XhG�AbK_CFA^wbwDSQUmGJC Ê G�A=XhG�AEhfHA²ü8fhA�N_GJî�NPU^GÕweC`A=XhW=ADXhGJA²W=ADw KéNPGJq`qFG�A Ñ�W=T GJC`A=G�A ä G�weC`A=XHW=A=XhG�A w=ShI/F�weC`G&weG%�DADC&N_C`E U^G�A�JQNPCFXhN���G�IPw=GJAiW=ADwuÑ�W=T SQADweG�I_G�A ä G�weC`A=XhWDA=XhG�Auw=CFGBTHJHXhq`C`[L\=G�I`�4GJCÐK_G4UmGJA�JQN_C`XQN�4GJILweGJA ÉÕú G��DA=CFN_C`EhG ä G�weC`A=XhWDA=XhG�AsKMC`ADw ä GÕweCFADXhW=A=XHGJAsw=CFG�SQWed'aéGÕweGJT¼THJHXhq`C`[L\=G�A ë dïSHwÑJWDI ß I_dgâ=q`qFW=ADXxweGÕKBUmG�N_IPG � GJA^weGJA Ï CFG�q`K�GJIPI_G�C`[L\�Nsè ß�� G�kHNPG ê U=Ñ�� É UmGJA�JhN_C`XQNVèÁü�fHAHNPG�î]NV&UmG�weC`A=XhWDA=XhG�A ê ��G�IPweG�A É¥ë fQNPGJA�N_C`GJq`qFG ä G�w=CFA=XHW=A=XHGJA�KMC`ADw�w=SQXHGJXhG�A ä G�w=CFA=XHW=A=XHGJA�weCFGSQW=d�T C`ADweGÕKéNPGJADK4G�CFA=G�T ë dïShw�FeShU^G�I�A=CÐ[L\�N�ShqFq`GJA ë dïShweG�A;Ñ�W=I ä GÕSQIPU^G�CþNPW=A=X
G�CFA=GÕK Ï CFG�q`KUmGJA�JhN_C`XQN�U=Ñ�� É GJIPI_G�C`[L\�N¦��G�IPweG�A É

ÌHá



ñ ÃHÚjÃQ0��#À¥Å!À!Æ¨Û#Ã�Ú¤ò�À.ÄÕÃ�Ú}Ü�0QÄ�¿Áô^À õ Å�p p ÜeÚ�� Ã]¿ïÀ!Ã&ó&À!ôDÄÕÃ�À
ú CFG ä GJIPG�[L\=A]W=ADX�GJC`A=G�II�cacA�N_G�IPSH[�N_C`fhA�&cr]WDT TiShI_t���GJC`A=G�K�ü�A=fhN_G�AVweGÕKG� Ô fHSQqY&6æ=q`ShA��#I_G�Gb�qÐOQWedàNxdgfhq`XhGJA^weGJIPTiS�PhG�A ShU É�ú C`G_�cacAHNPGJILSh[�N_C`fhA r]W=TuTiSQIPt��%F4SQqÐKMf weC`G�acA=dgfhIPTuSQN_C`fhA=G�AweG�I ß]� G�k�N_GKF ë & ß�� G�kHNPG�W=ADw weG�I ü�fHA�N_G�î]NPU^GÕweCFADXhW=A=XHGJA GJC`A=G�Kiü�ADfQN_G�AGFpq`GJCFN_G�NbKMCÐ[L\SQW^K8weG�I�ü8fhTVU=C`ADSjNPCFfHA�weGJI�q`fhkjSQq`GJAL�cacA�N_G�IPSH[�N_C`fhA�r]W=TuTiSQIPt'�VTuCFNvw=GJA_�cacA�N_G�IPSH[�N_C`fhA�&r]W=TuTiSQIPC`G�K���w=GJI�Z=fhq`XhG�k]A=fQNPGJA èïü�C`ADweG�I ê SQU Éjú SQUmGJC�XhC`UeN�G�K#CFAsw=GJI l I_N�weG�I l U=q`GJCFN_W=A=X@BA�NPGJILK_[L\=C`G�w=GVÑ/��C`KP[L\=GJA Ï C`GJq`k�ADfQN_G�A)WDADw ë q`ShA=k]A=fQNPGJA É#Ï WDADOh[L\DKMN¡��CFILw�w=CFG ä GJIPG�[L\�&A]W=A=XuC`T¶ZDShqFq¥EHfhA ë qÐSQA=k]A=fhN_GJA UmG�NPIPSH[L\HNPG�N Éú C`G ß]� G�k�N_GuègG � G�[�NPK ê G�CFADG�K ë q`ShADK�U^G�I_GÕ[L\=A=GJAxKMCÐ[L\;SQW^K�weG�A q`fhkjSQq`GJA ß�� G�kHNPGJAbweG�Kë qÐSQADK�K_GJq`UDKMN4W=A^w;SQW^K�weG�A ß�� G�kHNPGJAbweGJIBr]W=UDÑJC`GJq`G�weGÕK ë q`ShADK É�ß K�XHCFqFN4dgâ=I�weCFG�� ß]� GÕ[�Nr]W=TuTiSQIPt���GJC`A=GÕK ë qÐSQADK�n

V b cqLWfsr~tgG � GÕ[�NPKV&6fQdxcqLWf,STw�� �
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V b c��pf

ú C`G^�#GJC`q`T G�A=XhG�A = W=ADw ( �4GJILweGJA&w=ShU^G�C�aéG��4GJC`qÐK�weW=IL[L\&weGJA�opGJIPGJC`A=CFXHW=A=X�KMfHæ^G�&ILSjN_fHI�khfhTVU=C`A=CFG�IMN É]ß K�XhC`qFN�n
ca{ � STL � f���ca{ � S9L � f�rzcxca{ �7� { � f
SAcqL �s� L � fxf

ú CFG4RBGJIPq`GJCFN_W=A=X8weGJIG� ë & ß]� GJk�N�reW=TuTuShI_t���W=ADwvw=GJI��cacAD[JfhADweCFN_C`fhAsreW=TuTuShI_t���EhG�I_qÐOQW=dàNSQA^SQq`fhX ÑJW weGJIBR�GJIPqFG�CþNPW=A=X weG�I�� ß]� GJk�N8r]WDT TiShI_t�� Éú C`G ß]� GJk�N_G&G�CFADG�K Ï C`GJqÐKu\=C`A=XhG�XhGJA UmGJIPG�[L\=A=G�A K_CÐ[L\ A]W=I ShWDKiweGJA ß]� GJk�N_G�A�weGJIdgâ=I�weC`G�K_G�K Ï C`GJqmEhfHI_\DShADweG�A=GJA ë q`OhA=G É]ß K�XHCFqFN�K_fhTuCFN�dgâDI�w=CFG�� ß�� GÕ[�N�r]W=TuTiSQIPt���GJC`A=G�KÏ C`GJqÐKJn
V�b�cq�Wf�r �i � i�Õ Ï
�&l��H� �����

Vvb*c í f

ä GJCDw=GJI ä GJIPG�[L\=A]W=ADX�w=GJI ß]� GJk�N_GBdgâ=I¯weC`G+��G�CFq`TuGJA=XHGJA = W=ADw ( TsWDKPKpUmG�Sh[L\�NPG�N]��G�IV&weG�AGFQw=ShKPK ë qÐOQA=G�dgâDIpGJC`A Ï CFG�qeA�WDI l qFN_GJIPADSQN_C`EhGJAuSQqÐK_fNM�ç(&¢opG�IMdgG�CFA=G�I_WDA=XhG�AVw=ShIPKMN_G�qFq`GJA Ér]C`G�kKJHA=A=GJAiShq`K_f�A=C`[L\�N¯WDA=GJC`A=XhGÕK_[L\DIPOhA=k�N/F'��C`G�CFT ZDShqFq=G�CFADG�K ë q`ShADK�FhGJC`AedïSh[L\uEhG�I_G�CFADCFXhN�4GJILweGJA É^ú SHKBUmG�weG�WeN_GJN/F.w=ShKPK�weC`GsweG��DA=CFN_C`EhG�A ä G�weC`A=XhWDA=XhG�AbG�CFADG�K Ï CFG�q`K8weG%�DADCþNPCFE C`ASQq`q`GJA ë qÐOQADGJAxK_GJC`A TVâDK_K_GJA ÉHë fQNPGJA�N_C`GJq`q`G ä G�w=CFA=XHW=A=XHGJAi\=C`A=XhG�XhG�A;KMC`ADw;A�WDI�C`A GJC`A=C`XhG�Aë qÐOQA=G�A EhfHI_\^SQADweG�AGFQA=CÐ[L\�N4ShU^G�I�C`A;SQq`q`GJA É r]C`G8K_G�N_Ñ�GJA;K_CÐ[L\ SQWDK�weG%�DADCþNPCFEHGJA ä GÕweCFADXhW=A�&XhG�A ÑJW^K_ShT TuG�AGF�w=CFG8A=C`[L\�N�weG%�DADCþNPCFEiC`AxShqFq`GJA ë q`OhA=GJA;K_C`ADw W=A^w SQWDK4weG�A;æmfQN_G�A�N_C`GJq`qFG�Aä G�weC`A=XHW=A=XhG�Abw=GJI ë qÐOQA=G É=ß K�XHCFqFN�n
ca{=��STLN��f���ca{|�/S9LH�jf�rztxca{=�7��{��Af
SAcxcq{=� � {|����{=�N��{|�Af � L7� � LH�Af9w

ú CFG R�GJIPqFG�CþNPW=A=X�weG�I ë & ß]� G�k�N r]W=TuTiSQIPt�EhG�I_qÐOQW=dàNsSQADShqFfHXxÑ�W=I
RBG�I_q`GJCFN_W=ADX�weGJIW� ß d &dgGJk�N�reW=TuTuShI_t�� É^ú CFG ä G�I_GÕ[L\=A]W=A=X weG�I(�cacA�&c[�fhA^weCþNPCFfHADK�r]WDT TiShI_t��s\=CFADXhGJXHGJA_�4GJCÐ[L\�Nw=S}EHfhA)ShU É�ú S GJC`A Ï C`GJq¯GJC`XhGJADG ü8fhA�N_GJî]N_UmG�weC`A=XhWDA=XhG�A)UmG�K_CþNPÑJG�A�kjShA=AGFv�DC`G�PHGJA�weCFGÕKMGTuCþN4CFA w=GJA ä GJIPG�[L\DA�WDA=XHK_æ=IPfhÑJGÕK_K#GJC`A É]ú C`G(�cacA�&c[�fHADweCFN_C`fhADK¯reW=TuTuShI_t��8KMGJN_ÑJN�KMCÐ[L\ SQqÐK_fSQW^K�w=GJA�qFfHk}ShqFG�A)ü8fhA�N_GJî]N_UmG�weC`A=XhWDA=XhG�A)weGÕK Ï CFG�q`K�W=A^w)ShWDK�weGJA�ü�fHA�N_G�î]NPU^GÕweCFADXhW=A�&XhG�A;weG�I�dgâDI�w=CFGÕKMGÕK Ï C`GJq.EHfhIP\DSQADw=GJA=G�A ë q`OhA=G�ÑJWDKPSQTuTuGJA É Z!â=I�weC`G�ü8fhTVU=C`ADSjNPCFfHA weGJIü8fhA�N_GJî]UmG�w=CFA=XHW=A=XHGJA�weG�I ë qÐOQADGVXHGJqFN_GJA�weC`G l WDK_KPSQXHGJA�weC`GVdgâ=IvweCFG�� ß]� GÕ[�N
r]W=TuTiS'&IPt'��XhGJN_IPf � GJAÃ��W=ILweGJA É4ú C`G�ü8fhTVU=CFA^SjN_C`fhA weG�I qFfHkjSQq`GJA�ü�fHA�N_G�î]NPU^GÕweCFADXhW=A=XHGJA TuCþN
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weG�A ü8fhA�NPG�î]N_UmG�weC`A=XHW=A=XhG�Abw=GJI ë qÐOQA=GsXhG�KP[L\=C`GJ\�N/F���C`GvC`T¶ZDShqFq#weGJI ä GÕKéNPCFTuTsWDA=XiweGJIß]� GJk�N_GvEHfhA&r]W=U=Ñ�CFG�qFG�A GJC`A=G�K ë qÐSQA^K É=ß K�XhC`qþNBweG�TuADSh[L\�n
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k%V�cq�����% hV7¡.Ñxf¢r £ �A�&��¤ Ï�Õ�¥%bRÓ5k%V�c��pf4TuCþNk%V�ce� � fv£�k%V�c�� � f¦r taVvg9ce� � �QVvgxc�� � f
SFVvb*c�� � f��§Vvb�c�� � f
SFV"ijb�c��©¨Afv�§V"ijb�c�� � fxw

.���ÂïÜDÅl
6ò�Ä�Ã]Å#Ã�ÚjÅ!À#Æ�
���ÚbÛ#¿ÁÃ ö!Ü=Ú}ÜDÂïÂïÃ]ÂÁÃ ñ Ã]ÜeÚ��¯Ã]¿gÄÕÅ#À!Æ×�^ômÀ ÷�¿ÁÃ]ÂïÃ]À
Ï W=A^Oh[L\DKMN#KMN_GJq`qFN#TiSQAvdgâDI#G�CFA
ADGJW=GÕK Ï C`GJq%���&b�ªbdgGÕKéN2F�fHUsweC`G�K_G�K Ï CFG�qHkHfhTuæDSQN_C`U^G�qhÑJWVweGJIEhfHI_\^SQADweG�A=GJA Ô G�KPSQT
NPTuGJA=XHG�SQA Ï C`GJq`GJAsCÐKMN Éjß C`AVADGJW=GÕK Ï CFG�qeC`KMN�wDSQA=A khfHT æ^SjN_C`UmGJq�ÑJW=IEhfHI_\^SQADweG�A=GJA Ê G�A=XhG�ShA Ï C`GJq`GJAGF���G�A=A;weC`G ß]� GJk�N_G�weG�K¯A=GJWDGJA Ï C`GJqÐK�kHfhTuæDSQN_C`U^G�q=TuCþNweG�A;ü�fHA�N_G�î]NPU^GÕweCFADXhW=A=XHGJAuW=ADw;weGJA ë & ß]� GJk�NPGJAxw=GJI Ê GJA=XHGBEhfHA Ï CFG�qFG�A;K_CFADw É�ú SQUmGJCUmG�weG�WeN_GJN�weC`G8ü8fhTuæDSQN_C`U=C`qFCFNPOQN�Ñ��4GJC`GJI ä G�weC`A=XhWDA=XhG�AGF�wDShKPK¯K_CFG8Xhq`GJCÐ[L\=ÑJG�CþNPCFXN��SQ\DI�K_GJC`AkKJHA=A=G�A Éý G�A=A²weC`G�KVA=CÐ[L\�NVweGJI ZDShqFq�C`KMN/F!W=ADw K_fhTuCFNsacA�N_G�IMdgG�I_G�A=ÑJG�A¨Ñ���CÐK_[L\=G�A weGJA Ï CFG�qFG�AÑJW�GJIb��SQI_N_GJA�KMC`ADw�F�TsWDKPK�GJC`A=GuXhG�GJC`XhA=GJN_G l U=qÐSQW=dïKéNPGJW=G�I_W=ADXbC`Tuæ=q`GJTuGJA�N_C`GJI_NN�4GJILweGJA ÉZ!â=I�weGJA l U=qÐSQWed!weGJI l U^SQIPU^G�CþNPW=A=XsEHfhA Ï CFG�qFG�A C`KMN�G�K4EhfHA ý C`[L\�NPCFXHkhGJCFN4w=CFG�ü�fHA�N_G�î]N`&UmG�weC`A=XhWDA=XhG�A&W=ADw�w=CFGN� ú GJæmGJADw=GJAD[Jt � CFADk]K��VXhG�XhGJA&acA�NPGJI_dgGJIPGJA=Ñ�GJA&ÑJW)KMCÐ[L\=GJIPA Émú C`G�KXhGÕK_[L\DCFG�\HN¯w=W=IP[L\xweCFG ß C`Aedgâ=\=IPW=A=XVGJC`A=GJI®��G�CþNPGJIPGJA ú SjN_G�ADKMN_IPW=k�N_W=I2F�w=GJT+KMfHXhG�ADSQA=A�NPGJA« 6 ���+������¬��� Éhú ShK « 6 ����������¬��� UmGJC`A=\DShqþNPG�N�ShqFq`GBSQk�N_WDGJq`q=ÑJWiKP[L\�â=N_ÑJG�ADweG�A ä GÕweCFADXhW=A�&XhG�A É]ú C`G�K4KMC`ADw ü8fhA�NPG�î]N_UmG�weC`A=XHW=A=XhG�AiEhfHA;SQk�N_WDGJq`q^UmG�ShI_UmGJCFN_GJN_GJA Ï CFG�qFG�A W=ADw ë qÐOQA=G�AW=ADw�� ú GJæmGJADweG�AD[�t!&6qFC`A=keK��¯EHfhAvSQk�NPW=GJq`qhUmG�ShI_UmGJCFN_GJN_GJA ë q`OhA=GJA ÉjÏ WvUmG�Sh[L\�NPGJAvCÐKéNI�4GJCFN_G�IV&\=C`Abw=CFG Ê JHXhq`C`[L\DkhGJCFN�weG�K l WedàN_IPG�NPGJADK�EHfhA ú GÕShweq`fe[Lk]K É r]fH��CFILwxEhfhI�weG�I l WDKMdgâ=\=IPW=A=XGJC`A=GÕK ë q`ShA=G�KufeweG�I Ï C`GJqÐKVâDU^G�I_æ=IPâedàN2F�fhU weC`G ß�� G�kHNPG�weC`G&weW=IL[L\ EHfhIP\DSQADw=GJA=G Ï CFG�qFGGJIPIPGJCÐ[L\HN���G�IPw=GJAGF.A=CÐ[L\�N�TuCFNsweGJA�ü8fhA�N_GJî�NPU^GÕweC`A=XhW=ADXhGJA)weGJIvA=G�W)Ñ�W)UmG�ShI_UmGJCFN_G�ADweG�AÏ C`GJq`G�f]w=GJI ë qÐOQA=GvC`A�N_G�IMdgG�I_C`GJIPGJA É@BT weGJA l U=qÐSQWed�weG�I�æDSQILSQq`q`GJq`GJA ä GÕSQIPU^G�CþNPW=A=XvEHfhA Ï C`GJq`GJAu\=C`ADKMCÐ[L\�N_q`C`[L\iShWedàN_IPG�NPGJA�&weG�I
acA�N_GJI_dgGJIPGJADÑJGJA�ÑJW�â=UmGJIb��Sh[L\=G�AGF�K_fhq`qþNPGJA�q`ShWeN¤S � ë�ý ÍQÿHÿhÓ�U dgfHqFXHGJADw=G;re[L\=IPCþN_N_GiC`AweG�A ä GÕSQIPU^G�CþNPW=A=XHK_ÑJt]k]q`WDK¯G�CFADG�K�C`A�N_GJq`q`CFXHGJA�N_G�A l XhGJA�NPGJA SQWedgXHGJA=fHT TuG�A<�4GJILweGJA ÉZ!â=I Ï C`GJq`G�XhC`qþNÕn
ÈHÉ l UVweG�T ä G�XhC`A=A
weG�I ä G�ShI_UmGJCFN_WDA=XBGJC`A=GÕK Ï C`GJqÐKG��C`ILw
weG�KPK_GJA
ü8fhA�N_GJî�NPU^GÕweC`A=XhW=ADXw=GJT « 6 �A�+�����=¬!��� \=C`A=Ñ�W=XhGJdgâ=XQN É
Í=É aéKMNBw=ShK Ï C`GJq¥G�IMdgfHqFXHI_G�C`[L\iUmG�ShI_UmGJCFN_GJN(��fHIPweG�A;feweG�I�dgG�\=q`XhG�KP[L\=qÐSQXHGJAGF]KMf���C`IPwxweCFGü8fhA�NPG�î]N_UmG�weC`A=XHW=A=X weG�K�UmG�NPI_G � G�ADweGJA Ï C`GJqÐKvSQWDK�weG�T « 6 ���+�����#¬!��� G�A�NMdgGJIPA�N Érefhq`qþNPG8w=SHK¯UmG�NPI_G � G�ADweG Ï CFG�q:�#GJC`qmGJC`A=G�K�� ú GJæmGJA^weGJAD[Jt!&¢q`CFADk'��K_GJC`AGF]KMf^��CFILw ShWD[L\w=CFGÕKMG�I�GJA�NMdgG�I_A�N É
ÓDÉ r]N_GJ\�N�GJC`AbA=GJW=GÕK Ï CFG�q.U^G�I_G�CþN�SQWDK_XhGJdgâ=\=I_N4Ñ�W<�4GJILweG�AGF�K_f���CFILw EHfhI�weGJT ä G�XhC`A=AG�CFADGJI l WDKMdgâ=\=IPW=A=X XhG�æ=IPâedàN/F]fhUbweC`G�ü8fhA�N_GJî]N_UmG�weC`A=XhWDA=XVweGÕK4A=GJW=G�A Ï C`GJqÐK4khfHT^&æ^SjN_C`UmGJqpÑJW�weGJA�weG��DA=CFN_C`EhGJA�W=ADw�æ^fhN_G�AHNPCFG�qFq`GJA ß]� GJk�N_G�A�w=GJI�CFT Ô WDSQILweG�w�r]G�N

ÒeÈ



ShWedgXhGJdgâ=\=I_N_G�A Ï C`GJq`G�KMC`ADw É reCFADw K_CFG�khfHTuæDSjNPCFUmGJq�FQKMf�kjSQA=Auw=SHK#ADGJW=G Ï C`GJq]æDShIPShqFq`GJqÑ�W w=GJAsUmGJIPGJCFNPK�EHfhIP\DSQA^weGJA=G�A Ï C`GJq`GJAuSQWDK_XhGJdgâ=\=I_Nl�4GJILweGJA É r]fHqFqFN_G�SQUmGJIpw=SHK!A=GJW=GÏ CFG�q�A=CÐ[L\�N�khfHT æ^SjN_C`UmGJq#K_GJC`AGFmKMf���C`IPw Ñ�W=ADOH[L\DKéN8XhGJæDI_âedàN8fhU G�K�khfhTuæDSQN_C`U^G�q�Ñ�Ww=GJA;weG��DA=CFN_G�A ß]� GJk�N_G�AxweG�I¯UmG�KMN_G�\=GJADw=GJA Ï C`GJq`G�CÐKMN É aéKéN�w=ShK Ï CFG�q^ADC`[L\�N�kHfhTuæDS�&NPCFUmGJqDÑJWVw=GJA æ^fhN_GJA�NPCFG�qFq`GJA ß]� GJk�N_G�A weG�IpSQk�N_C`EhG�A Ï C`GJq`GKFjK_f8kjSQADA weG�I l XhG�A�N!G�CFA=GÑ/��G�CFXHqFG�C`K_C`XhGvr�N_ILSjNPGJXhC`G8dïSQ\=IPGJA Éeß IPKMN_G�ADK�kjSQA=A weG�I l XhG�A�N�w=CFG l WDKédgâD\=I_WDA=XiweG�KADGJW=G�A Ï C`GJqÐK�EHGJIP\=CFA^weGJIPAGF�K_fhqÐSQADXhG¯weC`G¯C`A=kHfhTuæDSjNPCFUDqFG�A ä G�weC`A=XhWDA=XhG�AvA=fe[L\
A=CÐ[L\HNG�I_IPGJCÐ[L\�N8K_CFADw�W=ADw�ShADK_[L\DqFC`G�PHGJADw&weC`G l WDKMdgâ=\=IPW=A=Xxw=G�KBADGJW=G�A Ï C`GJqÐK�UmGJXHCFA=ADGJA Éú SQTuCFN�UmG%�^ADweG�N�GJI�K_C`[L\�ShWed�weG�I�K_CÐ[L\=GJIPGJA�r]G�CþNPG É M�weG�I8SQUmGJI�Ñ��4GJCFN_G�ADK/F^G�I8UmG%&XHCFADAHN�w=CFG l WDKédgâD\=I_WDA=XiweG�K Ï CFG�q`K�W=ADT CFNMNPGJq`UDSQI�W=ADwb\=f � N�w=ShIPShWedOF=w=ShKPK�G�K�KMCÐ[L\UmGJC¥weG�A C`A=khfHT æ^SjN_C`U=q`GJA ä GÕweCFADXhW=A=XHGJAiW=T æmfQNPGJA�N_C`GJq`qFG ä G�weC`A=XHW=A=XhG�Ai\DSQA^weGJqFN/FwDShKPK KMfHq`[L\DG ë q`OhA=G�SQW^KMXHG���OQ\=qFN��4GJILweG�A C`A�weGJADGJA�A=CÐ[L\�N;weCFG�CFA=kHfhTuæDSQN_C`U=qFG�Aä GÕweCFADXhW=A=XHGJA SQWedàNPI_GJN_G�A É
Z!â=I ë qÐOQA=GvXHCFqFN�n
ÈHÉ4ý C`ILw G�CFA ë qÐSQA UmGJXHfhA=A=G�A ShWDK_ÑJWedgâ=\DI_G�AGF�KMf��4GJILweGJA weC`G�ü�fHA�N_G�î]NPU^GÕweCFADXhW=A�&XHGJA�W=ADw)CFA�weG�T ZDShqFqpC`A�w=GJT weG�I�U^GJN_IPG � GJADweG ë qÐSQA ë & ß]� GJk�N_GiUmG�K_CþNPÑ�NsShWD[L\w=CFGVdgâ=I�weGJA ë & ß]� GJk�N�I_G�qFG�EjSQA�N_G�AL� ú GJæmGJA^weGJAD[Jt!&¢G�AHNPI_C`G�K��VCFA)w=ShK « 6 ���+������¬���âDU^G�I_A=fHTuT G�A É
Í=É4ý C`ILw�GJC`A ë q`ShA�GJI_dgfhq`XhIPGJCÐ[L\)UmGJG�ADweG�NVf]w=GJIsKP[L\=qÐOQXQNvG�CFA ë qÐSQA�dgG�\=q�F#K_f_��G�IPweG�Aw=CFG�IPGJq`GJEjShAHNPGJA ü�fHA�N_G�î]NPU^GÕweCFADXhW=A=XHGJA W=ADw�� ú G�æ^G�ADweG�AD[�t!& ß A�N_IPCFGÕK���SQWDK w=GJT« 6 �A�+�����=¬!��� G�AHN_dgGJIPA�N É
ÓDÉ opfHIiweGJI l W^Kédgâ=\DI_W=ADX)G�CFA=GÕK A=GJW=G�A ë q`ShADK�Fj�4GJILweGJA²dgfhq`XhG�ADweG ú C`A=XhGbXhG�æ=IPâedàN ÉreCFADw)weC`G ß]� GJk�NPGuw=GJI�A=GJW=G�A ë qÐOQADGVkHfhTuæDSjNPCFUmGJq!TuCþNvweG�A�XhGÕKMCÐ[L\=G�IMNPGJA ä G�weC`A�&XHW=A=XHGJAuCFT « 6 ���+�����W¬��� ö ý GJA=AiA=CÐ[L\�N¯TsW^K_KpTuCFN�weG�I l WDKMdgâ=\=IPW=A=XVweG�K ë q`ShA=G�KK_fhqÐSQADXhG�XHG���SQI_N_GJN<�4GJILweGJAGF4U=CÐK&weC`G�ü8fhTuæDSQN_C`U=CFq`CFNPOjN GJC`A�N_IPCþN_N É @BT T�JHXhq`C`[L\DG� ú G�Shw=qFfe[LkeK��VÑ�W�EhG�I_TuG�C`weG�A�TsW^K_K8GJUmGJADK_f;XHGJæ=IPâedàN���G�IPweG�AGFmfhU�weC`GuSQU=XHGJq`GJCFN_G%&NPGJA ß]� GJk�N_G�w=GJI Ï C`GJq`G&weCFG G�CFA=G�A ß CFA�N_ILSQX�C`T « 6 ���+�����3¬!��� \^SQUmGJA T CFN;weG�Aü8fhA�NPG�î]N_UmG�weC`A=XHW=A=XhG�AxWDADw ß]� G�k�N_GJA&weGÕKjaéG��4GJC`q`CFXHGJA ë q`ShADK�khfHTuæDSjNPCFUmGJq�K_CFA^w É

Ã+Ú�Â(ÚoÙ _ÃßIáQáO`�î�è�âvßIà+í8`�à)ìWÝOí�æ�ßPI _ÃßIáO`�î+è$âvß�s(îcv>v ä�è�u
ß C`A²ILSjNPCFfHADSQq`GJI
C`A�N_G�qFq`CFXHGJA�N_G�I l XhGJA�NuKMfHqFqFN_GbKMCÐ[L\¨U^G/��WDKPKéNiKMG�CFAIF!w=SHK_KsGJI khG�CFA=G Ï CFG�qFGEhG�IMdgfHqFXhNxweC`G)K_C`[L\ XhGJXHGJADK_GJCFN_C`X¨UmGJGJC`A��DW^K_K_GJA É�ß C`A=G�SQq`qFXHGJTuGJC`A=G l IMN weGJI ä GJG�CFA��^WDKO&K_W=A=X���W=ILweGxCFT�EhfHI_\DGJIPXhGJ\DGJADweG�TìüvShæ=CþNPGJq4â=UmGJI acAHNPGJI_dgGJIPGJA=Ñ�GJA¨UmG�KP[L\=IPCFG�U^G�A É�ß C`A=GK_æ^G�ÑJC`GJq`qFG�I_G l IMN8w=GJI ä GJG�CFA��DWDKPKMW=ADXik}ShA=A�K_C`[L\&C`A�weGJI�opGJIb��G�ADweW=A=XiEHfhA�ç�GÕK_K_fhWDIP[JGJATiSQA=CFdgG�KMN_C`GJIPGJA É ç�GÕK_K_fhWDIP[JGJA
K_CFADw Ô GJXHGJADKMNPOhADweG�w=GJI�@BT��4GJqFN/FjweC`G�weGJI l XHGJA�N!UmGJA�JQN_C`XQNW=T KMG�CFADG Ï C`GJq`GBÑJWiG�I_IPGJCÐ[L\=GJA ÉHÔ I_fHUuU^GJN_ILSh[L\�N_GJN�G�îeC`KMN_C`GJIPGJAiÑ/��G�C l I_N_G�A EhfHAiç�G�KPKMfHW=I`&[�G�A É=Ï W=T GJC`A=GJAxKMC`ADw w=SHK�K_fhqÐ[L\=G�çBG�KPKMfHW=IP[JGJAGF�weC`G�EhG�I_UDIPShWD[L\]UDSQIBèÁ[�fhA^KMW=TiShU=qFG ê W=A^wK_fhTuCþN�A�WDI�C`A GJC`A=G�T UmG�KMN_C`TuT
NPGJA<��WDShA�N_CFNPSjNPCFEHGJA @�TVdïShA=XsEHfhIP\DSQA^weGJAiK_CFADw W=ADw Ñ�W=TSQA^weGJIPGJA ç�G�KPK_fhW=IL[�G�AbweC`G¡��C`G�weG�I_EHGJIb��G�ADweUDShI�èïI_G�WDK_G�SQUDqFG ê K_C`ADw�FDShq`K_fuqFGÕweCFXHqFCÐ[L\ CFA G�C&A=G�TìUmG�KMN_C`TuT
N_G�A¨ÑJG�CþNPqFCÐ[L\=GJA¨acA�NPGJIPE}ShqFq¯A=C`[L\�NsÑ�W=I
opG�IMdgâ=XHW=A=X�KMN_G�\=GJA É#ú S&\=C`GJI2FG��CFGC`T EhfhIPC`XhGJA üvSQæ=CFN_G�qoF�w=S}EhfHA²SQW^KMXHGJXHShA=XhG�AÖ��CFILw�F�w=ShKPK Ï C`GJq`GxG�CFA=GÕK l XhG�A�N_GJA weW=IL[L\weC`G l WDKMdgâ=\=IPW=A=X¨EHfhA ë qÐOQA=G�A G�I_IPGJCÐ[L\�N���G�IPweG�A WDADw G�KiæmfQNPGJA�N_C`GJq`qBTuGJ\DI_G�I_G ë qÐOQA=G
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G1: PerformSoilExperimentsAt (A)
EF – {SoilAnalysedAt (A), DataTransmitted }

SoilExperimentPlan

MoveToLocation (A)
EF – {AT(A)}

PerformSoilAnalysisAt (A)
EF – {SoilAnalysisAt (A)}

TransmitResult
EF – {DataTransmitted }

MoveToPlan (A)
EF – {AT(A)}

AnalyseSoilPlan (A)
EF – {SoilAnalysedAt (A)}
IC – {AT(A)}

TransmitResultPlan 1
PC – {CloseToLander }
EF – {DataTransmitted }

TransmitResultPlan 2
PC – {NOT CloseToLander }
EF – {CloseToLander , DataTransmitted }

IC – In-conditions
PC – Pre-conditions
EF – Effects

DE, PE – Definite EF , Potential EF
DI, PI – Definite IC , Potential IC
DP – Definite preparatory -effects
PP – Potential preparatory -effects

DepEntry – Dependency Entry

G1 DE - {AT(A), SoilAnalysedAt (A), 
DataTransmitted }
PE - {CloseToLander }
DI - {AT(A)}
DP - {AT(A)} PI, PP - {}

DE - {AT(A)}
DP - {AT(A)}
PE, DI, PI, PP - {}
DepEntry - {(AT(A)  �  SG2)}

DE - {SoilAnalysedAt (A)}
DI - {AT(A)}
PE, PI, DP, PP - {}
DepEntry - {}

DE - {DataTransmitted }
PE, DI, PI, DP, PP - {}
DepEntry - {}

DE - {DataTransmitted , CloseToLander }
PE, DI, PI, DP, PP - {}
DepEntry - {}

DE - {AT(A)}
DP - {AT(A)}
PE, DI, PI, PP - {}

DE - {SoilAnalysedAt (A)}
DI - {AT(A)}
PE, DP, PI, PP - {}

DE - {DataTransmitted }
PE - {CLoseToLander }
DP, DI, PI, PP - {}

DE - {AT(A), SoilAnalysedAt (A), DataTransmitted }
PE - {CloseToLander }
DI - {AT(A)}
DP - {AT(A)} PI, PP - {}
DepEntry - {}

P1

SG1 SG2 SG3

P2 P3 P4 P5

lU=U=C`qÐweW=A=XÌ^ÉÌ neacAHNPGJILSh[�N_C`fhA<�#IPGJGvSQWDKWS�ë�ýÍhÿhÿhÓ'U
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ÑJWDI l WDKMdgâ=\=IPW=A=X�GJC`A=G�K Ï CFG�q`KuXHGJUmGJA k}ShA=AGFpW=A�NPGJILK_[L\=G�C`w=GJAþ��C`I��4GJCFN_GJIP\=C`A²dgfHqFXHGJADw=Gç�GÕK_K_fhW=IL[�G�A Éç�G�KPK_fhW=IL[�G�A�weC`G UmGJC¯w=GJI l WDKédgâD\=I_WDA=X�SQq`qFG�I
THJhXHqFCÐ[L\=GJA ë qÐOQA=GiUmGJA�JQN_C`XQN^��G�IPweG�AUmGJÑJG�C`[L\DA=G�N�TiSQAGF^OQ\=A=q`CÐ[L\<��C`GvweG%�DADCþNPCFEHGJA ä G�weC`A=XhWDA=XhG�A;C`T�EhfHI_C`XhG�A l UDK_[L\DA=CþN_N/FDShq`KA=fhNO��G�ADweC`XhG�ègA=GÕ[�G�KPKPSQIPt ê ç�GÕK_K_fhWDIP[JGJA É ç�GÕK_K_fhW=IL[�G�A w=CFG�\=C`A=XHGJXhG�U^G�AVA]W=I¯CFAuUmG�KMN_C`T T�&N_G�A ë q`OhA=GJAuUmGJA�JhN_C`XQN��4GJILweGJAIF'��G�IPweG�A Shq`K�THJHXhq`C`[L\=G�ègæmfHKPK_CFU=q`G ê çBG�KPKMfHW=IP[JGJAVU^G�ÑJGJCÐ[L\�&A=GJN É#ä GJN_ILSh[L\�N_GJN�TiShA¨ÑJWDKPOjNPÑJq`C`[L\¨weG�A ä GÕw=SQI_d4G�CFADG�K ë q`ShADK
SQA¨G�CFADGJIsç�GÕK_K_fhWDIP[JGKF�K_fXhG�U^G�A�A=fhNO��G�ADweC`XhGsç�GÕK_K_fhWDIP[JGJA�G�CFA Ê CFA=C`TsWDT SQA�W=A^w�æmfQN_G�A�N_C`GJq`qFGuç�G�KPK_fhW=IL[�G�A&GJC`AÊ SQî]C`TsWDT ÉDÏ WbUmG�Sh[L\�NPGJAbC`KMNjaéG�wefe[L\GFew=SHK_K�A=fhNO��G�ADweC`XhG�ç�G�K_fhW=IL[�G�A;A=CÐ[L\�N�Xhq`GJCÐ[L\xweG�Al W^KMIPGJCÐ[L\=GJA^weGJA KMC`ADw ÉacA�S � ý�ë Z ÍQÿHÿHÍ U U ��C`IPwiG�CFA Ê G�[L\^SQA=CÐKMTVWDK¯ShA=XhG�XhG�U^G�AGFHweG�I�XHGJADShW KMfHq`[L\DG ä GJG�CFA�&�DWDKPK_W=A=XiweW=IL[L\bçBG�KPKMfHW=IP[JGJA âDU^G�I`��Sh[L\=G�AbK_fhq`q Éeß I(��CFILwxCFT Z=fhq`XhG�ADweG�AxADOh\=GJI�G�I_qÐOQW�&N_G�IMN É
õ ö¯Ã]õh¿e�õh¿ÁÃ�Ú}Å!À!ÆR�mô^ÀimxÃ]ò�òÕô^Å#Ú'0hÃ]À
Ï W=A^Oh[L\DKMN���C`ILw�F.W=T XhG�GJC`XhA=GJN_Gire[L\=q`WDKPKédgfHqFXHGJIPW=A=XhG�A�â=UmGJIvç�GÕK_K_fhW=IL[�G�A)ShADKéNPGJq`qFG�A�Ñ�WkKJHA=A=G�AGFDweG�I ä GJXHI_C � weG�I8ç�GÕK_K_fhW=IL[�G�ADOh\=GJI�KMæmGJÑ�C�^ÑJC`GJI_N É çBG�KPKMfHW=IP[JGJA���G�IPw=GJA&W=A�N_G�IV&N_G�CFqFN�CFA)GJC`A=G Ê G�A=XhG EhfHA�ç�G�KPK_fhW=IL[�G�AHNét]æmGJA¯®°r²±-Ñ9�ASj³�³j³�S Ñ ��´ É Z!â=I�aéGÕweGJA�ç�G�KPKMfHW=I`&[�G�A�Nét�æ§Ñ g S Í;µ¶¨&Sjy�y�yjSxd×��CFILwL�4GJCFN_GJIP\=C`A GJC`A ä GÕw=SQI_dpKMæmGJÑ�C�DÑ�CFG�IMN É=ß C`A�ç�GÕK_K_fhW=IL[�G�A]U^G�&w=ShIMd¯CÐKMN�weG��DA=C`GJI_N
SQqÐK Í �#W=æ^G�q·cÄÑ
S9d�f4T CFNUÑ`µ¸® W=ADw�dP¹zº É r]fbU^GÕweGJWeNPG�NvÑ É ä�É w=ShK�#W=æ^G�q�ca¡jdv¡A»A�%¼�SF½/º)f
S=w=SHK_K�EHfhA weGJTºç�G�KPK_fhW=IL[�G�AHNét]æxGJA=G�I_XHtKF ÍQÿuß CFA=\DGJCFN_GJA&UmGJA�JQN_C`XQN�4GJILweGJA Émú C`G^�#W=æmGJqpweGÕK8ç�GÕK_K_fhWDIP[JGJA]U^GÕw=SQI_dj��G�IPweG�A&CFA�GJC`A=GJI�A=fhIPTuCFG�IMNPGJA Ê G�A=XhG�¾EhfHAbçBG�KPKMfHW=IP[JGJAxÑJWDKPSQTuTuGJA=XHG�dïSHK_KMN Éú C`G Ê GJA=XHG8weG�I®��C`G�w=GJIPEhGJIb�4GJADweU^SQIPGJAiç�G�KPK_fhW=IL[�G�A���CFILwiTuCþN�¿ n W=A^w;weC`G Ê GJA=XHGweG�I8ç�GÕK_K_fhW=IL[�G�A&weCFGVEhG�I_U=ILSQW^[L\HN(�4GJILweGJA&k�JhA=ADGJA&TuCþN�¿�ÀBUmGJÑ�GJCÐ[L\=A=GJN Émß K�XHCFqFN�n�¿~r¿ n � ¿�À�W=ADw#¿ n �Q¿�ÀMrÂÁ É l Wed Ê GJA=XHGJA�EhfHA ç�G�KPK_fhW=IL[�G�A�k}ShA=A G�CFA=G)æDSQI_N_C`GJq`q`GM8ILweA]W=A=X�Ã(weG��DA=C`GJI_N+��G�IPweG�A É r]fuXhC`qFN�n
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ú ShK#U^GÕweGJWeNPG�N2F}wDShKPK Ê G�A=XhG;¿`��k]qFG�CFADGJI�CÐKMN�Shq`K Ê GJADXhG�¿����4GJADA+aéG�w=GJI�ç�G�KPKMfHW=IL[�GJA�Nét]æweG�I8C`AM¿ � CÐKMN�ShWD[L\�C`AM¿ � CÐKéN�W=ADw)w=SQUmGJCpweG�I ý GJI_NvweCFGÕKMGÕK8çBG�KPKMfHW=IP[JGJA�Nét]æDKBk]q`GJC`A=GJICÐKéNBSQqÐK�weG�IBGJA�NPK_æ=IPG�[L\=G�ADweG ý G�IMN�w=G�K�ç�GÕK_K_fhW=IL[�G�A�Nét�æbSQWDK�¿ � Éú C`G Ê GJA=XHGJA�weG�I�A=fhNO��G�ADweC`XhGJA W=A^w�weC`GsweGJI8THJhXhq`CÐ[L\=GJA�ç�GÕK_K_fhWDIP[JGJAL��G�IPw=GJA�aéG%&�4GJC`q`K�TuCþNWÈ U=Ñ�� É L+UmGJÑ�GJCÐ[L\=A=GJN É#Ï WDKPSQTuTuGJADXhG�dïSHK_KMN8C`A�GJC`A=GJT Í ��WDæ^G�qpU=CFqÐweG�A�K_CFGweC`G(�éç�G�K_fhWDIP[JG8r]W=TuTiSQIPt�� É Z=fHI_TiSQq^C`KMN�GJC`A=G(�éç�G�K_fhWDIP[JG%&ér]W=TuTiSQIPtVSQqÐK_fDn)V¶rutqÈÆSTLWw ÉÏ WuUmG�Sh[L\�NPGJAuXhC`qþN�G�K/Fhw=ShKPKpG�CFA=G�ADfQNO�4GJADweC`XhGBçBG�KPKMfHW=IP[JG�SQWD[L\uÑJWDXhq`GJCÐ[L\ G�CFADG�T�JHXhq`C`[L\DGç�GÕK_K_fhW=IL[�GsC`KMNvW=ADw�wDSQTuCþNvweC`G Ê GJA=XHGÉÈ GJC`A=GVWDAHNPGJIPGur=[L\=IPShA=khGVW=ADw)weCFG Ê G�A=XhG|LGJC`A=G�fhUmGJIPG
re[L\=ILSQA=kHG�ShAbçBG�KPKMfHW=IP[JGJA SQA=XHCFU=N É
ñ ÃHÚjÃQ0��#À¥Å!À!Æ¨Û#Ã�Ú¥mxÃ�òÕômÅ�Ú'0hÃ õ Å�p p ÜeÚ��
acT¸Z=fHqFXHGJADw=GJA���C`IPw;SQA=XHGJXhG�U^G�A���C`G�weC`G��cç�GÕKMfHW=IL[�G8r]WDT TiShI_t��8dgâ=I ë qÐOQA=G�W=ADw Ï CFG�qFGUmGJIPG�[L\=A=GJN+��CFILw É Z#âDI Ï C`GJq`GN��G�IPw=GJA&weC`GW�cçBG�K_fhW=IL[�G
r]W=TuTiSQIPC`G�K��sweG�I�dgâ=I�weCFGÕKMGÕK Ï C`GJqIPGJq`GJEjSQA�N_G�A ë q`OhA=G¯kHfhTVU=CFADCFG�IMN�W=A^w�dgâ=I ë q`OhA=G��4GJILweGJAvweC`G]�éç�G�K_fhWDIP[JGpreW=TuTuShI_C`G�K���weGJIdgâ=IpweC`G�K_G ë q`OhA=G�U^GÕKéNPGJ\=G�ADweG�Aur]WDU=ÑJC`GJq`G�T CFN�weGJIl�éç�G�K_fhWDIP[JG4r]W=TuTiSQIPt���weG�I l k�N_C`fhA=G�A
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GJC`A=GÕK+aéG/��G�CFq`CFXHGJA ë qÐSQADG�KVkhfhTVU=C`A=CFG�IMN É!ú SQUmGJC��4GJILweGJA ADC`[L\�NsdgâDIVG�CFA=Ñ�GJq`A=G l k�N_C`fhA=G�AGJC`A=GÕK ë qÐSQA=GÕKsweC`GH�éç�G�K_fhW=IL[�G r]WDT TiShI_C`G�K�� ShA=XhG�XhGJUmGJAIF�KMfHADweG�I_A�G�KN��CFILw¨weW=IL[L\¨weCFGl ADXHSQUmG�G�CFA=G�I��éç�GÕKMfHW=IP[JG�r]W=TuTiSQIPt���dgâDIbweC`G l k�N_C`fhA=G�A GJC`A=G�K ë qÐSQA=GÕK dgGÕKéNPXhG�qFG�XQN/F�4GJqÐ[L\=G&ç�G�KPKMfHW=IL[�GJA weC`G l k�N_C`fhADGJA GJC`A=G�K ë q`ShADKiUmGJA�JhN_C`XhG�A É L�Ê�UmGJÑ�GJCÐ[L\=A=GJN;w=SQUmGJCweC`Gsç�GÕK_K_fhW=IL[�G�Abw=CFGsw=W=IP[L\&weC`G l WDKédgâD\=I_WDA=X EhfHA l k�N_C`fhA=G�A GJC`A=G�K ë q`ShADK ë UmGJA�JQN_C`XQN�4GJILweGJA ÉZ!â=I4w=CFG ä GÕKéNPCFTuTVW=A=XsweG�I]�éç�G�K_fhWDIP[JG�r]W=TuTiSQIPCFGÕK�EhfHA Ï C`GJq`GJAiW=ADw ë qÐOQA=G�AiU^G�A�J�&N_C`XQN4TiSQAiC`A;weC`G�K_GJT opGJI_dïSQ\=IPGJAiEHGJILK_[L\=C`G�w=GJA=G�M8æmGJILSjNPfhIPGJAiSQWed�w=GJA;ç�GÕK_K_fhWDIP[JGJA=TuGJA�&XhG�A É=ú CFGÕKMG¡�4GJILweGJA�aéG�NPÑ�N�EHfhIPXhG�KMN_G�qFqFN Éß K���CFILw weG�I(M8æmGJILSjNPfhI�Ë�weG%�^A=CFG�IMN2F�w=GJI�w=ShK Ê SjîeC`TsW=T Ñ/��G�CFG�I4ç�GÕK_K_fhWDIP[JGJA=TuGJA�&XhG�AGF=K_æ^G�ÑJC`GJq`q�EhfHAxç�GÕK_K_fhW=IL[�G�A=TuGJA=XHGJAbSQWDK�¿ n U^G�I_GÕ[L\=A=GJN É=ß KBXhC`qþNÕn
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ú G�K`��G�CþNPGJIPGJAN��C`IPwVweGJI�M8æmGJILSjNPfhIsÐ&weG��DA=C`GJI_N Éjú C`G�K_GJI�UmGJIPG�[L\=ADG�Npw=ShK Ê C`A=C`TsW=T Ñ/��G�C&GJIBçBG�KPKMfHW=IP[JGJA=TuG�A=XhG�A;W=ADwbGÕK�XhC`qþN�dgâ=I�w=CFGÕKMG�A�M8æmGJILSjNPfhI�dgfhIPTiSQq¢n
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ä GJCeweG�I ä GÕKéNPCFTuTsWDA=X�w=GJIl�cçBG�K_fhW=IL[�G�r]W=TuTiSQIPt'�4G�CFADG�K ë qÐSQA=GÕK�TsWDKPK�weCFG l U=dgfhq`XhG�weGJIr]W=UDÑJC`GJq`GVUmGJIPâD[LkeKMCÐ[L\�N_C`XQN��4GJILweG�A É^ý GJILweG�A)weC`GureW=U=ÑJC`GJq`G GJC`A=G�K ë qÐSQA=GÕK�æ^SQILSQq`qFG�q!ShWDKO&XhGJdgâ=\=I_N/F!KMf_�4GJILweGJA¨weC`GxçBG�KPKMfHW=IP[JGJA=TuG�A=XhG�A)UmGJC4EhG�I_U=ILSQW^[L\�U^SQIPGJA�ç�GÕK_K_fhWDIP[JGJA���CFGSQW^[L\;UmGJCG��C`G�weG�I_EHGJIb��G�ADweUDShI_G�A ç�G�KPK_fhW=IL[�G�A;GJC`AedïSH[L\xShwDweCFG�IMN É=ä GJC�weG�I�K_G/��W=G�A�N_C`GJq`qFG�Al U^SQIPU^G�CþNPW=A=X \=CFADXhGJXHGJA<��CFILwxw=CFGvü8fhTsUDCFADSQN_C`fhA;w=GJI(��C`G�weG�I_EHGJIb��G�ADweUDShI_G�A ç�G�KPKMfHW=I`&[�G�A²weW=IL[L\²weG�A>M8æmGJILSjN_fHI�Ë UmG�KMN_C`TuT
N É Z!â=IuweC`G;EhG�I_UDIPShWD[L\]UDSQIPGJA�ç�G�KPK_fhW=IL[�G�A weCFGK_G/��W=GJA�NPCFG�qFqpEHGJILSQIPU^G�CþNPG�N¡��G�IPw=GJA�OQADweG�IMNsK_CÐ[L\)A=CÐ[L\�NPK É r]C`G���G�IPw=GJA×��CFGiXHG��4fh\=A�N
ShwQ&weC`GJI_N É Z!â=IuweCFG&@�AHNPGJILK_[L\DGJCÐweW=A=X�weCFGÕKMG�IVUmGJCÐweG�A Z�OQq`qFG�Aþ�4GJILweGJA weCFG�M8æmGJILSjN_fHI_G�A§�W=ADw¯�¼EhGJIb�4GJADweGJN É ZDfhIPTuShq¥weG%�DADCFG�IMNBUmG�weG�WeN_G�A&KMC`Ghn
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Z!â=IpweC`G ä GJIPG�[L\DA�WDA=X�weG�IG�éç�G�K_fhWDIP[JG4r]W=TuTiSQIPt��4GJC`A=G�K Ï C`GJqÐK!TsWDKPK�TiShA
dgfhq`XhG�ADweGÕK�UmG%&Sh[L\�NPGJA É�Ï CFG�qFG�UmG�K_CþNPÑJG�A ë q`OhA=G�ÑJWiC`\=IPGJI ä G�ShI_UmGJCFN_WDA=X Éhú C`G�K_G ë qÐOQA=G(�4GJILweGJAuA=CÐ[L\�N¯SQq`qFGSQW^KMXHG�dgâ=\=I_N/FjK_fhADw=GJIPAVC`T�UmG�KMN_G�AuZ^SQq`qeA]W=IpGJC`A=GJI�w=CFGÕKMG�I Éjß K�kjShA=AiSQUmGJI�SQW^[L\sæDSHK_K_CFG�I_G�Aw=SHK�U^G�C#weG�I l WDKMdgâ=\=IPW=A=XiG�CFADG�KBK_fhqÐ[L\=GJA ë qÐSQADKBGJC`A ZDGJ\=q`GJI�æDShKPKMC`GJI_N�W=ADw weC`G�K_GJI ë q`ShAK_fhTuCþN�dgG�\=qÐK_[L\=qÐOQXhN É=ú CFGvUmGJC!weC`G�K_GJI ä G�ShI_UmGJCFN_W=ADXuw=G�K�UmG�NPI_G � G�ADweGJA ë qÐSQA^K�U^G�A]WeN_ÑJN_GJAç�GÕK_K_fhW=IL[�G�A;K_CFADwxC`T¶ZDShqFq¥EHfhAxEhGJIPU=ILSQWD[L\]UDShI_G�A ç�G�KPK_fhW=IL[�G�A EhG�I_q`fhIPGJA É]ú CFGÕKMG ä G�K_fhA�&weG�I_\=G�CþN�TVWDK_K�UmGJC#weGJI ä G�KMN_C`TuTsW=ADX weGJI�æmfQNPGJA�N_C`GJq`qFG�AbçBG�KPKMfHW=IP[JGJAbU^GÕw=Sh[L\�N(�4GJILweGJA Éä GJCmweGJI ä GÕKéNPCFTuTVW=A=XVw=G�K Ê SjîeCFTVW=TLFHShq`K_fsweG�I¯æmfQN_G�A�N_C`GJq`qFG�A;ç�G�KPK_fhW=IL[�G�A G�CFADG�K Ï CFG�q`KTsW^K_KBShq`K_fiUmGJIPâD[LkeKMCÐ[L\�N_C`XQN(��G�IPw=GJAGFmw=ShKPKBK_C`[L\&weC`G
æmfQN_G�A�N_C`GJq`qFG�A�ç�G�KPKMfHW=IL[�GJA&weG�IBGJC`A�&ÑJG�qFADGJA ë qÐOQA=GBSHw=weC`GJIPGJAukKJHA=A=GJAIFhw=SvK_CFGBK_G/��W=G�AHNPCFG�qFq^SQWDK_XhGJdgâ=\=I_Nj�4GJILweG�A k�JhA=ADGJA É Z!â=IweC`G ä GJIPG�[L\=A]W=ADX w=GJI
A=fhNO��G�ADweC`XhG�A�çBG�KPKMfHW=IP[JGJAGF�Shq`K_f�weGÕK Ê C`A=CFTVW=TiKsShA ç�G�KPKMfHW=I`&[�G�AGF�EHGJI_dïOQ\=I_NvTiSQAÖ��C`G U=CÐKM\=G�I
XhG�\DSQU=NVweW=IL[L\¨weCFG l AQ��G�ADweW=ADX�weG�KHM8æ^G�IPSQN_fhILK�dgâ=IweC`G ä G�I_GÕ[L\=A]W=A=X GJC`A=G�K Ê CFADCFTVW=T�Ñ/��C`KP[L\=GJAbÑ��4GJC�çBG�KPKMfHW=IP[JGJA É Z!â=I�w=CFG ä GJIPG�[L\DA�WDA=XweG�I��cç�GÕKMfHW=IL[�Gvr]W=TuTiSQIPt'�
GJC`A=G�K Ï CFG�q¥XhC`qþN�weG�TuADSh[L\�n
taÈ � S9L � wv£3taÈ � STL � w�rztaÈ � Ð�È � S9L � �§L � w
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í G�N_ÑJN¯CÐKéN4G�K�THJHXhq`C`[L\iweC`G�kHfhTuæ=q`G�NMNPG ä GJIPG�[L\=A]W=ADX
weGJI�IPG�K_fhWDIP[JGBKMW=TuTiSQIPtsG�CFADG�K Ï CFG�q`KdgfhIPTiSQq^ÑJW;K_æ^G�ÑJCY�DÑJC`GJIPGJA É�ú SQUmGJCmU^G�ÑJG�C`[L\=ADG�N�V·cq�Wf¯W=ADw\V�caLWf¯w=CFG8I_GÕKMfHW=IP[JGBKMWDT TiShI_tGJC`A=GÕK Ï CFG�q`K�UDÑ�� É=ë qÐSQA^K
V�caLWfÔr t9cqL Ê S9L Ê w��§V�chÕ
���&¼_caLWfxf
V�c · fÔr thÁ�STÁ(w
V�ca�WfÔr Öi �&�N�����

V�c í f
V·caV7� �&× V7� � fÔr V�chV7� � f��QV�chV7� � f
V·caV7� ��Ø V7� � fÔr V�chV7� � f��QV�chV7� � f

m;Ã]òÕò�ômÅ#Ú�0HÃ]ÀGóLó;ômÀIû�¿	1¥ÄÕÃ
ú CFGÕKMG4CFT�EhfhIPC`XhGJAV@BA�N_G�I_kjSQæDCþNPGJq]U^GÕKMæDI_fe[L\=G�A=GJAN�cç�GÕKMfHW=IL[�G4reW=TuTuShI_C`G�K��4kKJHA=A=G�A+aéG�NPÑ�Nw=ShÑJW�U^G�A]WeN_ÑJNI��G�IPw=GJAGF�WDT(SQW^KMXHGJ\=G�ADw�EhfhA�GJC`A=G�I Ê GJADXhG�SQA Ï C`GJq`GJA��urÙ±*� � Sjy�y�yjS9��� ´TuCþN7V ��Ú rztaÈ�g9S9LHghw¥dgG�KMN_Ñ�WDKéNPGJq`qFG�AGFÕfhU
weC`G�K_G�C`A l A]UmG�N_ILSh[L\�N�weG�I#EHfhIP\DSQA^weGJA Ê GJADXhG¯ShAç�GÕK_K_fhW=IL[�G�AGF]A=GJUmGJADq`OhW��DXuÑJW=G�CFA^SQADweG�IBSQWDK_XhGJdgâ=\=I_N(��G�IPweG�Axk�JhA=ADGJA É=ú SQÑ�W���C`ILw;G�CFA=Gü�qÐShKPKMCY�DÑJC`GJIPW=A=X�EHfhIPXhGJADfhTuTuGJA ÉQú CFG Ê GJADXhG « ��C`IPwuC`Audgfhq`XhG�ADweG�ü�qÐShKPK_GJAuGJC`A=XhGJN_G�CFqFN�n
ÈHÉ K_G/��W=G�A�N_C`GJq`qFG�fhUmGJIPG
re[L\=ILSQA=kHG�ÛÜL�g
Í=É æ^SQILSQq`qFG�qFG�fhUmGJIPGvre[L\=ILSQA=kHG�Ý�LHg
ÓDÉ K_G/��W=G�A�N_C`GJq`qFG�W=A�N_G�I_Gsr=[L\=IPShA=khGWÛ�È g
Ì^É æ^SQILSQq`qFG�qFG�W=A�N_G�I_G
re[L\DIPShA=khG Ý È g

ú CFGÕKMGiü�qÐShKPKMG�A)KMN_GJ\DGJA�CFA�dgfhq`XhG�ADweG�A)opG�I_\DOhqþNPA=CÐK_K_GJA�ÑJW=G�CFA^SQADweG�I É Û ÈÉg�ÃÞÝ�È�gÑÃÝ L g W=ADw Û È g Ã Û L g Ã Ý L g ÉDú SQILSQWDK4G�I_XHGJUmGJA KMCÐ[L\bw=I_G�C�CFA�NPGJIPG�KPK_ShAHNPG�Z�OhqFq`G É
¿ußPÛ�È�g ô acA�w=CFGÕKMG�T Z^SQq`q�K_CFADw�weC`G EHfhIP\DSQADw=GJA=G�A�ç�GÕK_K_fhWDIP[JGJA " k]q`GJC`A=GJIsShq`KsweCFGK_G/��W=G�A�N_C`GJq`qFG�W=A�NPGJIPG�re[L\=ILSQA=kHG ÉQú ShKpUmG�weG�WeN_GJN/F]w=ShKPK�dgâ=I�weCFG8KMG2�HWDGJA�N_C`GJq`qFG ä GÕSQI`&UmGJCFN_WDA=XbShqFq`GJI Ï C`GJq`GsA=CÐ[L\�N�XHGJA]â=XHGJADw&ç�GÕK_K_fhWDIP[JGJA�Ñ�W=I8opG�IMdgâDXhW=A=XbKéNPGJ\=G�A�W=A^ww=G�K_\DSQq`UxG�CFADCFXHG Ï CFG�qFG�A=CÐ[L\�N�U^GÕSQIPU^G�CþNPG�N+�4GJILweGJAbkKJHA=A=GJA É
Ý LHg7Ã§¿ ô RBC`GJI4KMC`ADwuSQWDK_IPGJCÐ[L\=GJADwuç�GÕK_K_fhWDIP[JGJAVdgâ=I�weC`GBæDShIPShqFq`GJq`G ä G�SQIPUmGJCFN_W=A=X
ShqFq`GJIÏ CFG�qFG8EhfhIP\DShADweGJA É r]fhX�SQI�C`A;weG�T Z^SQq`qoF]w=SHK_K¯GJC`A=CFXHG ë qÐOQA=G�weC`G�ÑJWDI ä G�ShI_UmGJCFN_W=ADXShWDK_XhG���OQ\DqþN���W=ILweGJA dgG�\=q`KP[L\=qÐSQXHGJAGFpkjSQADA w=CFG&æDShIPShqFq`GJq`G ä G�SQIPUmGJCFN_W=A=X�dgfHIMNPXhG%&K_G�NPÑ�N+�4GJILweGJA É
Û�ÈÉgNÃQ¾àß Ý L�g ô ú C`G�K_GJI�ZDSQq`q]KéNPGJq`qþN�GJC`A=G�@BADK_C`[L\DGJIP\=GJCFN#C`T @BTuXHShA=XBTuCFN�weG�AVShWDKO&Ñ�Wedgâ=\=IPGJA^weGJA Ï C`GJq`GJA²UmGJÑ�â=Xhq`CÐ[L\²C`\=I_GÕKuç�G�KPKMfHW=IL[�GJA]UmG�w=ShIMdïKVw=SQI É!ß Iiq`OHK_KMNiKMCÐ[L\�4GJCFN_G�I�CFA Ñ/��G�C�@BA�N_G�IMdïOhqFq`G�Xhq`CFGÕweGJIPA É

Û L�g7ÃO¿~ß Ý LHgMnacA&weC`G�K_GJT ZDShqFq¥TVâDK_K_GJA W=A�NPGJIB@BTiKMNPOhADweGJA Ï C`GJq`GvKMG2��W=GJA�N_C`GJq`q�SQW^KMXHG�dgâ=\=I_N(��G�IV&w=GJA ÉDú C`G�K�kHfhTuT
N�XHShA=Ñvw=SQILSQWed!SQAGF��4GJqÐ[L\=G ë qÐOQA=GvÑ�W=I ä G�SQIPUmGJCFN_W=A=XuweG�I Ï CFG�qFGShWDK_XhG���OQ\DqþN���W=IPw=GJA Éj� CÐ[L\�N�aéGÕweGbü8fhTVU=C`ADSjNPCFfHA¨EhfhA ë qÐOQA=G�A²W=ADw KMfHTuCþNuweGJI

ÒQÖ



ä GÕw=SQI_d�ShA�ç�G�KPKMfHW=IL[�GJA CÐKéN EHGJI_N_ILOQXHqFCÐ[L\²TuCFNbweG�A EHfhIP\DSQA^weGJA=G�A çBG�KPKMfHW=IP[JGJA ÉÔ G�A=GJIPGJq`q¥kjSQA=A�aéGÕwefe[L\^aéGÕweG�K Ï CFG�q�U^GÕSQIPU^G�CþNPG�N(�4GJILweGJA É
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ç�G�KPK_fhW=IL[�G�A�EHfhIPIPSQN/FDw=GJA�weGJI l XHGJA�NvÑJW=IvopG�IV&dgâ=XHW=A=Xs\^SjN/F]SQk�NPWDSQq`C`K_C`GJI_N���G�IPw=GJAGF�W=T¸K_fVweC`GBNLSjNPKPOh[L\DqFCÐ[L\iEhG�I_U=ILSQW^[L\HNPGJA ç�GÕK_K_fhWDIP[JGJAweGÕK`Vs���sÑ�W�GJIPTuCþN_N_G�qFA�W=ADw�CFA�weCFG ä G�KMN_C`TuTsW=ADXxweG�I�çBC`K_CFkHfHShADSQq`teKMG
TuCFN�G�CFA��DCFG/PhG�AÑJWuqÐShKPKMG�A Éjý SQA=AiXHGJADShW K_fhqÐ[L\uGJC`A=G l k�N_W^SQq`C`K_CFG�I_WDA=XvKéNLSjNMN`�DADweG�A KMfHqFqFN_G�CÐKMN�GJC`A=GBZ=ILSQXHGweG�I�M8æeN_C`TuCFG�I_WDA=XsweGÕK � ShWedgÑJG�CþNPEhGJIP\DShqþNPGJAiweGJI ä GJIPG�[L\=A]W=A=X ÉQú C`G�K_G�ZDIPShXhG(��C`IPw C`A weGJIl A^SQq`t]K_GvweC`G�K_G�K�opGJI_dïSQ\DI_G�AbShWedgXhG�XhIPC � GJA É
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Ï C`GJq`G�GJC`A=G�K l XhGJA�NPGJAbkKJhADA=GJAbA=CÐ[L\HN�A]W=I2F���CFG�C`A&weGJAbfhUmGJAbU^GÕK_[L\DI_C`GJUmGJA=G�AbüvShæ=CFN_GJq`AGFA=G�XHSjNPCFEvF�K_fhADw=GJIPA ShWD[L\ æmfHK_CFN_C`E²C`AHNPGJILSQXHCFG�I_G�A É�ß CFADG)r]CFN_WDSQN_C`fhA CFA�weG�IiGJC`A=G&æmfHK_CþNPC&EhGuacA�N_G�IPShk�N_C`fhA�Ñ���CÐK_[L\=G�A Ï CFG�qFG�A�G�CFADG�K l XhGJA�NPGJA�SQWedàNPI_CFNMN2F�ÑJG�C`[L\DA=G�NsK_C`[L\�weW=IL[L\¨w=ShKopfhIP\DShADweGJA^KMG�CFA�G�CFADG�K�XhG�T G�CFA^K_ShT G�A)r]W=UDÑJWDKMNPShADweG�K�ShWDK É¥ú CFGÕKMG�I�XhGJTuG�CFADKPSQTuGur]W=U�&ÑJW^KéNLSQADw���C`IPw EhfHA w=GJA Ï C`GJq`GJAH��OQ\=IPGJADwVC`\=I_G�I ä G�ShI_UmGJCFN_W=ADX�G�CFADXhGJADfhTuTuGJA Éhú C`GBaéweGJGweC`GVG�CFADGJI l WDK_A]WeN_Ñ�W=A=XbGJC`A=GJIvK_fhqÐ[L\=GJA)æ^f�KMCFN_C`EhG�A�acA�N_G�IPShkHNPCFfHA�Ñ�W=XhIPW=ADweGVqFC`GJXhN/F.CÐKéNvC`AGJC`A=G�I¡JhkhfHA=fhTuCÐK_[L\DGJA ä G�NPIPSH[L\�N_W=A=X�KV�4GJCÐK_GVweG�I ä GÕSQIPU^G�CþNPW=A=X&weG�IvU^GJN_IPG � GJADweG�A Ï CFG�qFGUmGJXhIPâ=ADw=G�N É¥ú ShK�UmG�weG�WeN_GJN/F�w=SHK_K�weGJI
r]WDU=ÑJWDKMNPShADw)A=C`[L\�N�dgâ=I�GJC`A�aéGÕweG�K Ï C`GJqpK_GJæDShIPSQNGJILSQIPUmGJCFN_G�N(��C`IPwGF=KMfHADweGJIPAbA�WDI�GJC`A=TiSQq.dgâ=I�ShqFq`G É
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EhGJIb�4GJADweGJN ÉDú C`G�K_G�� ß]� G�[�N�r]W=T�&TiSQIPCFGÕKBG�AHNLKMæDI_GÕ[L\=GJA�w=GJA=G�A)weC`GsUmGJIPGJCFNPK�C`A)üvSQæDCþNPGJq ÌDÉ Ó=É`È U^GÕK_[L\DI_C`GJUmGJA���WDIPweG�A�W=A^wIPGJæ=ILOhK_GJA�N_C`GJIPGJAvK_fhTuCFN!weC`G ß�� G�kHNPG4w=CFG4GJC`A Ï C`GJq!�4Oh\=IPGJADw
K_GJC`A=G�I ä G�ShI_UmGJCFN_W=ADX�GJIb��C`I_k�N Él W=dgUDSQW=G�ADw SQWed�weC`G�K_GJI Ô I_WDADweqÐSQXhG��4GJILweGJAbCFAbÑ��4GJC��4GJCFN_G�I_G�A ú SjNPGJADKMN_IPW=k�N_WDI_G�AGFeweGJI
��=?�$#�ÿ��<�C9&%µ�õ����$�����09 �E(*9 ��ÿ���&('Ä={�P(*) W=ADwxweGJI ��()��������0�9&%×�õ����$�����09 � (*9 ��ÿ���&('�(ã�P(*)weC`G ß]� GJk�N_GBXHG�K_æ^G�C`[L\DGJI_N!dgâDI¯weC`GBweG%�DADCþNPCFEbè =µ�¥( ê weCFG�UmG�NPGJC`qFC`XQNPGJA ë qÐOQADG�ÑJWDKPSQTuTuGJA�&XhGJdïShKPKéN��4GJILweG�AikKJhADA=GJAiU=Ñ/� É dgâ=I4weC`G�THJhXHqFCÐ[L\=GJIb�4GJCÐKMGvè (*�¥( ê weC`GBUmG�N_G�CFq`C`XQN_G�A ë qÐOQA=GÑJW^K_ShT TuG�A=XhGJdïShKPKéN¤�4GJILweG�A kKJHA=A=GJA É�ú W=IL[L\(weC`G�K_G�K Ï WDKPSQTuTuGJA=dïShKPKMG�A EhfHA ë qÐOQA=G�A��C`IPwbSQqÐKMf EhG�IPK_WD[L\�N�æ^f�KMCFN_C`EhG�acA�N_G�IPShk�N_C`fhA=G�AxSQW^KMÑ�W=A]WeN_Ñ�GJA Éß UmGJADK_f¡��CFGBw=CFG�EhfHI_\DGJIPXhGJ\DGJADweG�AGFjSQWedjFÎr]W=TuTiSQIPt'��acAedgfhIPTiSjN_C`fhA UDSHKMC`GJIPGJADw=G4opG�IV&dïSQ\DI_G�AGFÕK_G�NPÑ�N�SQWD[L\sw=CFGÕKMGÕK�opG�IMdïSh\=I_G�AvGJC`A=G4XhGJG�CFXHA=G�NPG¯ç�G�æ=IPOHKMG�A�NPSjNPCFfHAvEhfHA Ï C`GJq`GJA
W=A^wë qÐOQA=G�A EhfHIPShWDK Éhú C`G�K_G8çBGJæ=ILOhK_GJA�NPSQN_C`fhAuGJA�NLKMæ=IPCÐ[L\HN4weGJI4CFA�S � ë�ý ÍhÿhÿHÓ�U EHfhIPXhGÕKéNPGJq`qþNPGJAW=ADw���WDIPweGiUmGJIPGJCFNPKsCFA Ì^É ÓDÉFÈ ShWDKédgâD\=I_q`CÐ[L\=GJI
UmG�KP[L\=IPCFG�U^G�AGF�K_f�w=ShKPKv\=C`GJI w=SQILSQW=d�EhG�IV&ÑJCÐ[L\�N_GJN¦��C`ILw É
¾,+¯ÃQ0QÄ õ Å�p p ÜeÚj¿ÁÃ�ò
ß C`AT� ß]� G�[�N reW=TuTuShI_t�� KMN_G�qFqFNiacAedgfhIPTiSjN_C`fhADGJA²âDU^G�Iuw=CFG ß]� GJk�N_G G�CFA=GÕK ë q`ShADKufeweGJIÏ C`GJqÐK�wDSQI¯WDADw;K_G�NPÑ�N�KMCÐ[L\;SQW^K�weG�A<�#GJC`qFTuG�A=XhG�A;weGJI�weG��DA=CFN_C`EhGJA ß]� GJk�N_Guè = ê W=ADw;weGJITHJhXHqFCÐ[L\=GJA ß]� GJk�N_G;è ( ê ÑJWDKPSQTuTuGJA ÉZ=fHI_TiShqmXHCFqFN�dgâ=IBG�CFA¤� ß]� GÕ[�N�reW=TuTuShI_t���G�CFADG�K Ï C`GJqÐK.-0/·ca�Wf�n
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ú G%�DA=CFN_C`EhG ß]� G�k�N_G61 / K_CFADw&K_fhqÐ[L\=G ß]� GJk�NPGsweC`GsweG%�^A=CþNPCFEbGJIPIPGJCÐ[L\HN+�4GJILweG�A ÉDú ShK�UmG%&weG�WeN_GJN/F^wDShKPKBweC`G�K_G ß]� G�k�N_GVShWedpSQq`qFG�AbTHJHXhq`C`[L\=G�A ë dïShweG�AGF^w=CFG
Ñ�W=I ß IPIPGJCÐ[L\�WDA=XuGJC`A=G�KÏ C`GJqÐK U^GÕK_[L\=IPCFNMN_G�A��4GJILweG�A²kKJHA=A=G�AGF�SQWedàNPI_GJN_G�A��4GJILweGJA É�ú ShKuUmG�w=GJWeNPG�N;SQUmGJIuA=CÐ[L\�N/Fw=SHK_K weC`G�K_G ß]� GJk�NPG&EhfhA²GJC`A=GJT aéGÕweGJTSQWed8K_fhqÐ[L\²G�CFADGJT ë dïSHw²EHfhIP\DSQADw=GJA=G�T ë q`ShAGJIPÑJG�W=XQN+�4GJILweG�AbTVâDKPKMG�A É o8CFG�qFTuGJ\DI�UmG�weG�WeN_GJN�weC`G�K/F^w=SHK_K�weCFGÕKMG ß]� G�k�N_GsEHfhA TuCFA^weG%&KMN_GJA^K¯G�CFA=G�T ë qÐSQAxShWed�aéGÕweGJT+THJhXHqFCÐ[L\=G�A ý G�XVÑ�W=I ä GÕSQIPU^G�CþNPW=A=XVGJC`A=G�K Ï C`GJqÐK¯G�I_IPGJCÐ[L\�N�4GJILweGJA Éë fQN_G�A�N_C`GJq`qFG ß]� GJk�N_G,3 / \=CFADXhGJXHGJAGF]K_CFADw ß]� G�k�N_G�weCFG�THJhXHqFCÐ[L\=GJIb�4GJCÐKMG�UmGJC¥weG�I ä G%&SQIPUmGJCFN_W=A=X�GJC`A=GÕK Ï CFG�q`KiShWedàN_IPG�NPGJA kKJHA=A=G�A Épú SHKuU^GÕweGJWeNPG�N2F¯w=ShKPKiweC`G�K_G ß]� G�k�N_G&EhfHATuCFA^weG�KMN_G�ADK�GJC`A=G�T ë qÐSQA&ShWedpT C`ADweGÕKéNPGJADKBGJC`A=GJT ë dïShw Ñ�W=I ä G�ShI_UmGJCFN_WDA=XuGJC`A=G�K Ï CFG�q`KEhG�I_WDIPKPSh[L\�NI�4GJILweGJAIF�\�Je[L\DKMN_G�ADK�SQUmGJIpSQW=dûd·�=¨�FÕUmGJC ÿ ã l A=Ñ�Sh\=q=SQq`q`GJI!T�JHXhq`C`[L\DGJI ë dïS'&weG�FHSQW=dàN_IPG�N_G�A weâ=I_dgGJA É�ß K¯XhC`qþN��4GJCFN_G�I_\DCFAGF�w=ShKPK¯w=G%�DA=CFN_C`EhG ß]� G�k�N_G�kHGJC`A=G�@�AHNPGJIPTuGJA=XHGæmfQN_G�A�N_C`GJq`qFG�I ß]� G�k�N_G
K_CFADw�n
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1 / S73 / U^G�CFAD\DSQqFN_G�AÖaéG��4GJC`q`K ß]� G�k�N_G�WDADw�weC`G�w=SQÑ�W=XhG�\�JhIPC`XhGJA ë qÐOQA=G)weCFG)weCFGÕKMGß]� GJk�N_G4\=G�I_EHfhIPU=I_C`A=XHGJA É l q`K ä GJCÐKMæDCFG�q�K_GJC�\=C`GJI�weGJI l WedgU^SQWsweG�I Ê GJA=XHG�weG�I!weG��DA=CFN_C`EhG�Aß]� GJk�N_G
ShA=XhG�XhG�U^G�A É
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Ï W=I ä GJIPG�[L\=A]W=A=X
w=GJI]� ß]� G�[�N�r]W=TuTiSQIPC`G�K��8w=CFG�AHN4\=C`GJI���C`G�C`A ÌDÉ Ó=É`È G�CFA=G ä ShW=TiKéNPI_WDk�&N_WDI/F!weCFGbSQqÐKW� Ô f�SQqY&¢æDq`ShA��#IPGJGb�;UmGJÑJG�C`[L\DA=G�N���CFILw É!ß U^G�ADK_f���CFGxCFA ÌDÉ Ó=É`È KMæmGJÑ�C�DÑ�CFG�IMNTiSQA weC`G�K_GJAÖ� Ô fHShq&6æ=qÐSQAÖ��IPGJGx�bSQqÐKW�cacAHNPGJILSh[�N_C`fhAÖ��IPGJGx� É!ú C`G ü�A=fQNPGJA weC`G�K_G�K¡�6acA�N_G�IV&Sh[�N_C`fhAT�#I_G�Gb���4GJILweGJA¨TuCFN�� ß]� G�[�Nir]WDT TiShI_C`G�K��xEhGJILK_GJ\=G�A É#ä GJEHfhIVXhGJA^SQW=G�IVSQW=d�weCFGä GJIPG�[L\=A]W=ADX;weGJI�� ß]� GÕ[�Nsr]W=TuTiSQIPt��Vdgâ=I ë qÐOQA=G W=ADw Ï CFG�qFG GJC`A=XHGJXHShA=XhG�A_��CFILw�F:��G�IV&weG�A weCFG R�CFqFdïK_fhæmGJILSjN_fHI_G�A re[L\=A=CFNMNPT G�A=XhG�F�opG�I_G�CFA=C`XhWDA=X&W=ADw r]WDUeN_ILSQk�N_C`fhA¨weG��DA=C`GJI_N Éú CFGÕKMGuRBC`qþdïK_fhæmGJILSjNPfhIPGJA�G�I_q`GJCÐ[L\�N_G�I_A�w=CFGuKMæ^OjN_G�I_GVdgfhIPTiSQq`G r]æmGJÑ�C�^k}SQN_C`fhA�weGJI ä GJIPG�[L\�&A]W=A=XHGJAbEhfhA¤� ß]� GÕ[�N8r]WDT TiShI_C`G�K���dgâ=I ë q`OhA=GvW=ADw Ï C`GJq`G Éú G�I�re[L\=A=CFNMNPT G�A=XhG�A=fhæmGJILSjNPfhI#�98�UDCFqÐweG�N�ShWDK;Ñ/��G�C Ê GJA=XHGJA EHfhA ß]� GJk�NPGJA�weCFGÊ G�A=XhG�w=GJI ß�� G�kHNPG�w=CFG�KMf'�4fh\=q�CFA w=GJI;G�CFADGJAGF���CFG)SQWD[L\�C`A weG�IbShADweGJIPGJA Ê GJA=XHGEhfHI_\^SQADweG�A
KMC`ADw Éjú SQUmGJCQ�4GJILweGJAsw=CFG ë q`OhA=G�weCFG4ÑJW weC`G�K_GJA ß]� GJk�NPGJA XhGJ\�JhIPGJAvGJUmGJA=dïSQq`q`KEhG�I_G�CFADCFXhN É]ß K�XHCFqFN�n
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K_GJq`UDKéN8khGJC`A=G
G�CFXHGJADKMNPOhADweC`XhG�A ß�� G�kHNPG ShW�PhG�I�weC`GVK_GJC`A=GJI�I_G�qFG�E}ShA�N_G ë qÐOQADGsUmG�K_CþNPÑ�N Émß KXhC`qFN�n
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Ï W U^GÕSh[L\�N_G�AuC`KMN/FhwDShKPK�U^G�CDweGJI ä GÕSQIPU^G�CþNPW=A=X�GJC`A=G�K Ï CFG�q`K�ADC`[L\�NpdgG�KMN_XHGJq`GJXhN�CÐKMN/F��4GJqÐ[L\=GJIweG�I¯EhfHI_\^SQADweG�A=GJA ë qÐOQADG8SQW^KMXHG�dgâ=\=I_N���C`IPw Éhë qÐOQA=G�KéNPGJq`qFG�A q`G�weC`Xhq`C`[L\iG�CFADG Ê JhXHqFCÐ[L\=kHGJCFNw=ShIpW=T w=SHK!dgâ=I�weC`G�K_G ë qÐOQA=G�K_æ^G�ÑJCY�DÑJC`GJI_N_G Ï C`GJqeÑ�WuGJIPI_G�C`[L\=G�A É r]fhTuCFN�XhC`qþNpdgâDI�weCFGBZDG�KMNV&q`GJXhWDA=X�weG�I�w=G%�DA=CFN_C`EhG�A
W=ADwsæ^fhN_G�AHNPCFG�qFq`GJA ß]� GJk�N_G�dgfhq`XhG�ADweG�K É}ú G��DA=CFN_C`EhG ß]� G�k�N_G4GJC`A=G�KÏ C`GJqÐK�G�I_XHGJUmGJA;K_C`[L\ ShWDK4weGJA ß�� G�kHNPGJAbweCFG�weG%�^A=CþNPCFEHGBdgâ=I Ü=ÂÁÂïÃ ÑJW=I4opGJI_dgâ=XhWDA=XsKMN_GJ\DGJA�&weG�A ë qÐOQA=GuKMC`ADw É.ë fQNPGJA�N_C`GJq`q`G ß]� GJk�N_G GJC`A=GÕK Ï CFG�q`K8GJIPXhG�U^G�A�KMCÐ[L\�SQW^K8weG�A)weG��DA=CFN_C`EhG�Aß]� GJk�N_G�A�GJC`A=G�K�aéGÕweGJA ë qÐSQADKvweC`G À#¿o0��.Ä weG%�DADCþNPCFE�dgâ=I
SQq`qFG ë qÐOQADGuK_C`ADw�WDADw)ShWDKvweG�AæmfQN_G�A�N_C`GJq`qFG�A ß�� G�kHNPGJA¨G�CFA=GÕK¦aéG�w=GJA ë qÐSQADK É Z=fHI_TiShqpXhC`qþNsw=ShA=A�dgâ=IsweC`G ä G�KMN_C`TuTsW=A=XweG�IBweG%�DADCþNPCFEHGJA U=Ñ�� É æmfQNPGJA�N_C`GJq`q`GJA ß]� GJk�N_G
Ñ/��G�CFG�I ß]� G�k�N_TuGJA=XHGJA�n
ta{ /N� STL /N� w��ítq{ /�� S9L /�� w�rzt9cq{ /H� �987{ /�� f
SjcaL /N�7� 87L /���� 8�cxca{ /H�7� 8s{ /�� f

�Ocq{ /N� �987{ /�� fxf9fxw
¾,+¯Ã!1¥Ä õ Å�p p ÜeÚ�� Ã]¿ïÀ!Ã�ò¾nvÂïÜ=À!òKô Z!â=I;w=CFG ä G�KMN_C`TuTsW=ADX weG�K�� ß]� G�[�Nbr]W=TuTiS'&IPt'�&GJC`A=G�K ë qÐSQADKukHfhTVU=CFADCFG�IMNuTiSQA w=CFG q`fhkjSQq`G<� ß]� G�[�N;r]W=TuTiSQIPt'�&T CFN weGJAþ� ß]� GÕ[�Nr]W=TuTiSQIPt��vweG�I8r]W=U=Ñ�CFG�qFGvweGÕK ë qÐSQADK Éeß K�XHCFqFN�n
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¤ Ï�Õ�l

V / ce��f��ít�±%cq¡)S,± í y dv�)Í�¡ ´ fjÏ ¡�µ í y :(H ´ S,± ´ w

ú SQUmGJC¥UmGJIPG�[L\=A=G�AxK_C`[L\bweC`GW�#GJC`q`T G�A=XhG�A = W=ADw ( dgfHqFXHGJADweG�I_TiSKPhGJA É�ú CFGvweG��DA=CFN_C`EhG�Aß]� GJk�N_G Ñ��4GJC`GJIvr]W=UDÑJC`GJq`GVK_CFADw)weC`GVopG�I_G�CFA=C`XhWDA=X;weG�I�weG��DA=CFN_C`EhG�A ß]� GJk�N_GuweG�I�UmGJCÐweG�AÏ C`GJq`G É aéweG�A�N_CÐK_[L\=GÕK�XhC`qFN4dgâDI�weC`G ä GÕKéNPCFTuTVW=A=X weG�I�æ^fhN_GJA�NPCFG�qFq`GJA ß]� GJk�NPGvU^G�C`weG�I Ï C`GJq`G Éú CFGiæmfQNPGJA�N_C`GJq`qFG�A ß�� G�kHNPG;K_CFADw�weC`Giæ^fhN_G�AHNPCFG�qFq`GJA ß]� GJk�N_G;U^G�C`weG�Isr]W=U=Ñ�CFG�qFG É Z!â=I
weG�AZDShqFq�Few=ShKPK�GJC`A ß]� GJk�NBK_f'��fH\=q^C`Axw=GJI Ê GJADXhG�weGJI4æ^fhN_G�AHNPCFG�qFq`GJA���C`G�ShWD[L\xweG�I�weG%�DADCþNPC&EhG�A ß�� G�kHNPG
EhfHI_\^SQADweG�A;CÐKéN2F���C`IPwbweC`G�K_GJI ß]� GJk�N8weG�I Ê G�A=XhGvweG�IBweG%�DADCþNPCFEHGJA ß]� GJk�N_GÑJWDXhGJIPG�[L\DA=G�N ÉDú C`G�K�q`OHK_KMN8K_C`[L\_��C`GvdgfHqFXhN�GJIPk]q`OhI_G�A É r]W=U=Ñ�CFG�qFGVGJC`A=G�K ë qÐSQADK���G�IPweG�A&weG%&�DA=CFN_C`E dgâDI;GJC`A=G&G�IMdgfHqFXHI_G�C`[L\=G ä G�ShI_UmGJCFN_W=ADX weG�K ë q`ShA=G�K ShU=XhGÕSQIPU^G�CþNPG�N É�ú C`G�K���âDIPweGUmG�weG�WeN_G�AGF^w=SHK_K�G�CFA W=A^wbw=GJILKMG�qFUmG ß]� GJk�N�GJC`A=TiSQq�CFA&weG�I Ê GJADXhG
weG�IBweG%�DADCþNPCFEHGJA ß d &dgGJk�NPG;weG�K ë q`ShADKvW=A^w�ÑJW=XHqFG�C`[L\¨SQUmGJIVSQWD[L\�C`A�w=GJI Ê G�A=XhG w=GJI
æmfQNPGJA�N_C`GJq`qFG�A ß]� GJk�N_GweGÕK ë q`ShADK�EhfHI_\^SQADweG�A;CÐKéN É�� SH[L\ Ô q`GJCÐ[L\]W=A=X ÌDÉ`È CÐKMN�w=CFGÕKBSQUmGJI�A=CÐ[L\�N�THJHXhq`C`[L\ É refhTuCþN��C`IPw w=GJI ß]� G�k�N�A]W=I4GJC`A=G�I Ê G�A=XhG8ÑJW=XHGJfHIPweADG�N¯W=A^w;w=SHK¯CÐKéN�SQW=dgXhIPW=ADw weG�I��!SjNLK_SH[L\=GKFw=SHK_KvweG�I ß]� GJk�NsC`A�GJC`A=GJT r]W=U=Ñ�CFG�q�UmGJIPGJCFNPK
weG��DA=CFN_C`E)CÐKMN/F�weC`G;weG��DA=CFN_C`EhG Ê G�A=XhG É�ß KXhC`qFN4dgâDI�weC`G
ü�fHTsU=C`ADSjNPCFfHA;EHfhAxw=G%�DA=CFN_C`EhG�A W=ADwbæ^fhN_G�AHNPCFG�qFq`GJA ß]� GJk�NPGJA�n
ta{ /N� STL /N� w��ítq{ /�� S9L /�� w�rzt9cq{ /H�s� 87{ /�� f
Sjc9cqL /H��� 87L /�� f7�Äca{ /N�7� 8N{ /�� fxf9w
Ï W=I ä G�KMN_C`TuTsW=A=X�weG�I�� ß]� G�[�N reW=TuTuShI_t��bG�CFA=G�I Ê GJA=XHGbShA Ï C`GJq`GJA XhGJ\�N TuShA dgfHq&XhG�ADweG�I_TiS�PHGJA EHfhI ÉpÊ SQA U^GÕKéNPCFTuTsN���CFG&XHG���Jh\=A=q`CÐ[L\ weC`G<� ß]� G�[�Nxr]W=TuTiSQIPCFGÕK���weGJIGJC`A=Ñ�GJq`A=GJA Ï CFG�qFG�W=ADwxkhfHTsU=C`A=C`GJI_N�w=CFGÕKMG�w=SQADA;TuCþNBweG�T\M8æmGJILSjN_fHI�� É]ß K4XHCFqFN�dgfhIPTuShqÁnV / ca�����% aV7¡.Ñxfsr Ý �A�&��¤ Ï�Õ�¥%bRÓ V / ce��f

ÖHÍ



ðP��À#Ü�p²¿ïò202�!Ã_.�1¥ÄÕÅ#ÜDÂï¿ïòÕ¿ïÃ�ÚjÅ!À#Æ×�^ômÀ�¾,+¯ÃQ0QÄ õ Å�p p Ü=Ú}¿ÁÃ]ò
ú GJIl�6acA�NPGJILSh[�NPCFfHAN��IPGJGx�4U=C`G�N_GJNpacAedgfhIPTiSjN_C`fhADGJA
â=UmGJI�w=CFG ß]� GJk�N_G�weC`G�UmGJC=w=GJI ä GÕSQIPU^G�C&N_WDA=X GJC`A=GÕK Ï C`GJqÐK�GJA�NLKéNPGJ\=G�A&kKJhADA=GJA Émú S;weCFGÕKMG ß�� G�kHNPGVShU^G�I+�4Oh\=IPGJADw weG�I � ShWedgÑJG�CþNEjSQIPCFC`GJIPGJA�kKJHA=A=G�AGFJUmG�w=ShIMd]G�K�XhG�GJC`XhA=GJN_GJI l k�N_WDShqFCÐKMC`GJIPW=A=X�K_KMN_ILSjNPGJXHCFG�A8W=T�weC`G�acAedgfHI_TiS'&N_C`fhADGJAuweG�Kl�cacA�N_GJILSh[�N_C`fhA��#IPGJGb�BSQk�N_W=G�qFqeÑ�Wu\DSQqFN_G�A ÉQú C`GBr�N_ILSjNPGJXHCFG�weC`G�CFA�S � ë¯ý ÍQÿhÿHÓ U UEhG�IMdgfHqFXhN���C`ILw;CÐKéN�ZDfhq`XhG�ADweGhnopfhq`q`KMNPOhADweC`XvSQU=XHG�SQIPUmGJCFN_G�NPG ë q`ShA=k]A=fQNPGJA W=ADw Ï C`GJq`k�ADfQN_G�A^�4GJILweG�AVSQW^KpweGJI ä SQWDT^&KMN_IPW=k�N_W=IG� Ô fHShq&6æ=qÐSQA¡��IPGJGx��GJA�NMdgG�I_A�N É}í G�ADSh[L\ ß I_XHGJU=A=CÐK!weGJI l UDShI_UmGJCFN_W=ADX�F�dgGJ\=q`GJIP\DSjdàNfeweGJI�G�IMdgfHqFXHI_G�C`[L\GF:�4GJILweGJA×��G�CþNPGJIPG l k�N_C`fhA=G�A�ShA�weG�I ä SQW=TiKMN_IPW=k�N_W=IvweW=IL[L\=XHG�dgâ=\=I_N Él A^K_[L\=q`C`G�PhG�ADw��4GJILweGJAbweC`G8G�AHNLKMæDI_GÕ[L\=GJADw=GJAH� ß]� G�[�N�r]WDT TiShI_C`G�K���A=GJWbUmGJIPG�[L\=A=GJN É]ß K�4GJILweGJA weC`G l k�N_WDShqFCÐKMC`GJIPW=A=X�K_KP[L\=IPCþN_N_G�ADSh[L\ weG�Tï��t�æ weGÕKBü�A=fQNPGJAbW=A�N_G�IPKP[L\=C`G�weG�A ÉZ!â=I�EhfHqFqÐKMNPOQA^weCFX UmG�SQIPUmGJCFN_G�NPG ë qÐOQA=GvXHCFqFN�n
ê ú GJI�GJA�NPK_æ=IPG�[L\=G�ADweG ë q`ShA=k]A=fQNPGJAL��C`IPwbSQWDK�w=GJTÔ�cacA�N_G�IPSH[�N_C`fhA���IPGJGx�vG�AHN_dgGJIPA�N É
ê ý W=ILweG�weGJI ë qÐSQAxGJI_dgfhq`XhIPGJCÐ[L\iEhfhq`qÐKéNLOQADweC`XsUmG�ShI_UmGJCFN_GJN/FeK_fsCÐKéN�SQWD[L\bw=ShK Ï C`GJqmdgâ=I�4GJqÐ[L\=GÕK
weC`G�K_GJI ë qÐSQA¨X�SQqFN
GJI_dgfhq`XhIPGJCÐ[L\�W=ADw�EHfhq`q`KMNPOhADweC`X U^GÕSQIPU^G�CþNPG�NsW=A^wR��C`ILwG�U^G�ADK_f SQW^K;weG�TÓ�cacA�N_GJILSh[�N_C`fhA��#I_G�Gb��GJA�NMdgG�I_A�N É opG�IPOhADweGJIPW=A=XHGJA�weG�I�� ß]� GÕ[�NreW=TuTuShI_t��N��G�IPweG�AbShAbw=CFGvo�OjN_G�I_k]A=fhN_G�Axæ=IPfhæ^SQXhC`GJI_N É
ê aéKMN;weG�I ë qÐSQA dgGJ\=q`XhGÕK_[L\Dq`ShXhGJAIF�K_f¨khfHTuT
NiG�K wDSQILSQWed�SQA fhU w=ShK U^GJN_IPG � GJADweGÏ CFG�q(��G�CþNPGJIPG ë qÐOQADG ShWDKMdgâ=\=IPGJA k}ShA=A É üvShA=A w=SHK Ï CFG�q�khG�CFA=GL�4GJCFN_G�I_G�A ë qÐOQA=GShWDKMdgâ=\=IPGJAGF�K_f¨K_[L\=qÐOQXhNiG�K dgGJ\Dq É¯ú ShK U^GÕweGJWeNPG�N���C`G�weG�I_WDT�F�dgâ=I weGJA�Z^SQq`q�w=ShKw=CFGÕKMGÕK Ï C`GJq^GJC`A=G�reW=U=ÑJC`GJq.CÐKéN2F�wDShKPK¯weG�I¯UmG�N_IPG � GJA^weG ë q`ShAidgGJ\=qÐKP[L\=q`OhXQN É l q`q`G8weIPGJCü�ADfQN_G�AT�4GJILweGJA G�A�NMdgGJIPA�NVW=A^w²weC`G;opG�IPOhADweGJIPW=A=X)weGJI�� ß�� GÕ[�N r]W=TuTiSQIPt'�bShAw=CFGvo�OjN_G�I_k]A=fhN_G�Axæ=IPfhæ^SQXhC`GJI_N É

Z!â=I�EhfHqFqÐKMNPOQA^weCFX UmG�SQIPUmGJCFN_G�NPG Ï C`GJq`G�XHCFqFN�n
ê ú GJI�GJA�NPK_æ=IPG�[L\=G�ADweG Ï CFG�qFk]A=fhN_G�A<��C`IPw ShWDK�weGJT �6acA�NPGJILSh[�NPCFfHA<�#I_G�Gb��G�A�NMdgGJIPA�N É
ê ú C`G�� ß]� G�[�N�r]W=TuTiSQIPt��vweGÕK�o�SjNPGJIPk�ADfQN_G�A<��C`ILw;A=G�W U^G�I_GÕ[L\=A=G�N É

.;Å!òÕÀ¥Å�ÄÕõhÅ!À#Æ��mô^À ö¯ômòÕ¿gÄ�¿��^Ã]ÀÃò�À.Ä�Ã�ÚjÜ�1¥ÄÕ¿ïômÀ#Ã]À
ß IPÑJG�W=XhG�A ë q`OhA=GsEHfhA Ñ��4GJC#EhGJILKP[L\=CFGÕweGJADGJA Ï CFG�qFG�A�weGJA^KMG�qFUmGJA ß�� G�kHN2FmK_fiUmG�KMN_GJ\�N�weCFGÊ JHXhq`C`[L\=kHGJCFN�w=CFGÕKMG�UmGJCÐweGJA ë qÐOQA=GBw=GJILSQI_N!Ñ�W kHfhTVU=CFADCFG�I_G�AGFjw=ShKPK�A=CÐ[L\HNpW=A]UmG�weC`A=XhN�U^G�C&weG ë q`OhA=G�ÑJW=I ß IPI_G�C`[L\]W=A=XvweGÕK�UmG�KPSQXhN_GJA ß]� GJk�NLK¯SQW^KMXHG�dgâ=\=I_N��4GJILweGJAuTsâ^K_K_GJA ÉHú C`G�K_G�K��C`IPw)CFT�Z=fHqFXHGJADw=GJA�T CFNVweG�T ä GJXHI_C � �cT G�I_XHCFADX2�uUmGJÑ�GJCÐ[L\=A=G�N É aéweG�AHNPC�^ÑJC`GJI_NN��G�IPweG�AæmfHK_CþNPCFEHG�acA�NPGJILSQk�N_C`fhA=G�A¤��C`GvXhG/��fH\=A�N�weWDIP[L\&weC`G�� ß]� G�[�N�r]W=TuTiSQIPt��vweG�IBU^GJN_G�CFq`CFXhN_G�AÏ C`GJq`G É Z#âDI4w=SHK]�cTuGJIPXhC`A=X2�8weG�I¯UmG�N_IPf � GJADGJA ë qÐOQADG��4GJILweGJA��4GJCFN_G�I_G ú SjNPGJADKMN_IPW=k�N_WDI_G�AUmGJA�JhN_C`XQN É}ú CFGÕKMG4KMC`ADwvÑ�W=T�GJC`A=GJAsw=CFG ��=?�I#�ÿ��<����9&%c�õ����$O����09 �ã(*9 ��ÿ���&J'Ä={�P(*) W=ADwvÑ�W=TSQA^weGJIPGJAuweC`G ��()��������09K%��õ����$�����09 �U(]9 �'ÿ��.&L'�(ã�P(*) ÉHú CFGÕKMG ú SjNPGJADKMN_IPW=k�N_W=IPGJAuUmGJC`A=\DShq&N_G�A)weC`G ë q`OhA=GuweCFG weG%�^A=CþNPCFE�U=Ñ�� É æmfQN_G�A�N_C`GJq`q!Ñ�WDKPSQTuTuGJA=XHG�dgâ=\=I_N èïTuGJIPXhC`A=X ê ��G�IPweG�AkKJHA=A=G�A É @BT ú G�SHweq`f][LkeK!ÑJWuEHGJIPT G�C`w=GJA���C`ILwsG�CFA=G(�4GJCFN_G�I ú SQN_GJA^KéNPI_W=k�NPW=IpEhG�I`�4GJADw=G�N Éú CFGÕK�CÐKMN�weC`G � . �A�<��� ÿ%$ « �-�A9CMZ�F���+&7' . « M�) É]ú C`G�K_G ú SjNPGJADKMN_IPW=k�N_W=I4UmGJC`A=\DSQqFN_GJN�GJC`A=G � C&KMN_G�EhfHAxÑ�GJCFNO��G�CFq`CFXiK_WDK_æ^G�ADweC`GJI_N_GJA Ï C`GJq`GJA É

ÖhÓ



ú C`G ú SjNPGJADKMN_IPW=k�N_W=I ={�P( U^GÕKéNPGJ\�NxSQW^K ß]� GJk�N_G�AGF�weG�A×aéG��4GJC`q`K wDSQÑJWDXhGJ\�JhIPCFXHGJAÏ C`GJq`GJA�W=ADw¨weC`GWaéG��4GJC`qÐK�dgâ=IsweG�A�UmG�NPI_G � G�ADweG�A ß�� G�kHNVEhGJILSQA�NO�4fhI_N_q`C`[L\DGJA ë qÐOQADG É l q&q`G ß]� G�k�N_G;C`A¨weGJI ={�P( KMC`ADw�weG��DA=CFN_C`EhG ß]� GJk�NPG CFA ShqFq`GJA¨K_æ^G�ÑJCY�DÑJC`GJI_N_G�A Ï CFG�qFG É#ú CFGú SjN_G�ADKMN_IPW=k�N_W=I =µ�P( CÐKéN�dgfHqFXHGJADweG�I_TiSHK_K_GJAbweG%�DADCFG�IMN É
{"NÌLÌrPO�ca¡ � Sjca� � ±*L � S9L � Sjy�y�y ´ f,Sjca� � ±ALHX/Sjy�yjy ´ f
S�yjy�y f
SAcq¡ � Sjy�y�y f
Sjy�yjy Q

ú C`G (ã�P( CÐKéN OQ\=A=q`CÐ[L\�KMN_IPW=k�N_WDI_C`GJI_NN��CFG w=CFG =µ�P( É acT�@BA�NPGJILK_[L\=C`G�w�Ñ�W=I =µ�P(GJA�NP\DOQqFNuw=CFG (ã�P( ß�� G�kHNPG�weC`GxæmfQNPGJA�N_C`GJq`q�CFA SQq`q`GJA Ï CFG�qFG�A K_CFA^w feweGJIiweG��DA=CFN_C`EhG C`AGJC`A=C`XhG�A�W=ADw)æmfQN_G�A�N_C`GJq`qpCFA�SQADw=GJIPGJA)w=GJIvSQWedgXHG�dgâ=\DIMNPGJA Ï CFG�qFGuK_GJC`A)k�JhA=A=G�A É @BTØ��ShKdgâ=IpG�CFA=G�A ß]� G�k�N�G�K�K_C`[L\�aéG��4GJC`qÐK�\DSQADw=GJqFN/F'��C`IPwuweW=IL[L\ GJC`AN�éZ!q`ShX ¢ kHGJA=A�N_q`CÐ[L\VXHGJTiSh[L\�N Éß C`A=G ú SjN_G�ADKMN_IPW=k�N_W=I (ã�P( C`KMN+��C`G�dgfhq`XQNBweG%�^A=CFG�IMNÕn
L(NÌLzrRO�cq¡*X&Sjcq��X(S íES �!°/S�±AL�R&S9LHU/Sjy�yjy ´ f
Sjca�`R&S í�S �"S,±*L*T&S�yjy�y ´ f
Sjy�yjy f
SAcq¡AR)S�y�yjy f,S�y�yjy Q

acA�GJC`A=G�T k]q`GJC`A=GJA)ZDSQq`q`U^G�C`K_æ=C`GJq�KMfHqFq#A�WDA�XhG�ÑJGJC`XQN���G�IPweG�A_��CFGVweCFGÕKMG ú SQN_G�ADKéNPI_WDk�&N_WDI_G�A)EHGJIb��G�ADweG�N���G�IPw=GJA�kKJhADA=GJA É�� GJ\=TuGJA×��C`I
SQAGF¥G�CFA l XHGJA�N�UmG�K_CFN_Ñ�N
Ñ/��G�C Ï CFG�qFG���8W=ADw#��� É�ú CFG�Ñ�WvweCFGÕKMG�A Ï CFG�qFG�AvXhG�\�JhIPGJADw=GJA ë q`OhA=G�K_CFADw�dgâDI�����ä&L7�*STL���W=A^w;dgâDI�����äLHX/S9L�R É=ä G�C`w=G Ï CFG�qFG�\DShU^G�AbG�CFADGJAbXhGJTuG�CFADKPSQTuG�A ß]� GJk�N8weG�IBweW=IL[L\xweC`G�K_G ë qÐOQA=Gv\=G�IV&EhfHI_XHGJIPWedgGJA¤��CFILw Éß K�UmG�KMN_GJ\DGJA)w=I_G�C Ê JHXhq`C`[L\DkhGJCFN_G�A���C`G weC`G�K_GJI ß]� GJk�N
weGJA)U^G�C`w=GJA Ï CFG�qFG�A�XhG�TuGJC`AK_GJC`AxkjSQADA É
ÈHÉ�ú GJI ß]� G�k�NBC`KMNBGJC`A&weG%�DADCþNPCFEHGJI ß]� GJk�N�EHfhA����8WDADw#���
Í=É�ú GJI ß]� G�k�N¯C`KMN�GJC`AiweG%�^A=CþNPCFEHGJI ß]� GJk�N¯EHfhA|� � SQUmGJI�G�CFAuæmfQNPGJA�N_C`GJq`qFG�I ß]� GJk�N¯EhfHA� �
ÓDÉ�ú GJI ß]� G�k�NBC`KMNBGJC`A æ^fhN_GJA�NPCFG�qFq`GJI ß]� GJk�N�EHfhA�� � W=ADw#� �

½	ÿ õ ¿gÄÕÅ#ÜeÄÕ¿ïômÀ�ô RBC`GJIPU^G�C�\DShADweGJqFNBG�K�KMCÐ[L\xWDT�GJC`A=G�A w=G%�DA=CFN_C`EhG�A ß]� G�k�N�U^G�C`w=GJI Ï C`GJq`G Éú ShK#UmG�weG�WeN_GJN/Fjw=ShKPK!weCFGÕKMG�I ß]� GJk�NpweG%�^A=CþNPCFE
w=W=IP[L\vUmGJCÐweG4\=GJIPEhfHI_XHGJU=ILSh[L\�Nv��CFILw�FWDA�UmG�SH[L\�N_G�N�weGJI��#SQNPKPSh[L\=G]�4GJqÐ[L\=G¯w=GJI�G�A�NPK_æ=I_GÕ[L\=GJA^weGJA ë qÐOQADG¯ÑJWDI ä G�ShI_UmGJCFN_W=ADXw=GJI Ï C`GJq`G
SQW^KMXHG���OQ\=qFN(��G�IPweG�A ÉDú SQILSQWDK4dgfHqFXhN/FDwDShKPK�TiSQA&weC`G�K_GJA ß]� GJk�N8C`A&weGJIú SjNPGJADKMN_IPW=k�N_WDI ={�P( EhGJIPTuGJIPk�N É]ß K�XHCFqFN�KMfHTuCþNÕn
{UNÌLÌrPO�cq¡)Sjca� � ±*L � S9L � S ´ f
SAcq� � ±ALHX/STL�R ´ fxf,S�yjy�y Q

ú C`G�K_G Ï W=fhILweA]W=A=Xsw=G�K ß]� GJk�N_GÕK�G8Ñ�W=I ={�P( Ñ�GJC`XQN�weGJT l XhGJA�NPGJAxShAGFew=ShK4G�CFA=Gw=G%�DA=CFN_C`E�æ^f�KMCFN_C`EhGuacA�N_G�IPShkHNPCFfHA)Ñ/��C`KP[L\=G�A�w=CFGÕKMG�A)UmGJCÐweGJA Ï CFG�qFG�A�UmG�KMN_G�\�N É�ú GJIl XhG�AHN�KMfHqFqFN_G
weC`G�K+�4Sh\=I_ADGJ\=TuGJA W=A^w GJC`A=GvXhG�GJC`XhA=GJN_G l UDq`ShWedïKéNPGJW=G�I_WDA=XudgG�KMN_q`G%&XHGJA É!ú C`G;XHI_WDADweq`GJXhG�ADweGiaéweG�G;\=C`GJIPUmGJC¯CÐKMN/F�weCFG ë q`OhA=Gxw=CFG;ShWDK_XhG�dgâD\=IMN^��G�IPweG�AK_fhq`q`GJAiÑJW K_t]AD[L\=IPfhA=CÐK_CFG�I_G�AGFjCFA^weGJT KMC`G�Shq`K�ShWDKMdgâ=\=IPUDSQI�XHGJkHGJA=A=Ñ�GJCÐ[L\=A=GJN���G�IPweG�AWDADwxShADKP[L\=qFC`G�PHGJADwxSQWed!SQADweG�I_G ë qÐOQA=GvweC`G�GJUmGJAedïShqFqÐK�weC`G�K_GJA ß]� G�k�NB\=GJIPEhfHI_U=IPC`A�&XHGJA^�4ShIMNPGJA ÉÕý CFILw w=SQA=A KMfHq`[L\sGJC`A^�4GJCFN_G�I_G�I ë qÐSQA SQqÐK�SQWDKMdgâ=\=IPUDSQI!XhG�khG�A=A=ÑJG�C`[L\�&ADG�N/F^KMfukKJHA=A=G�AbweC`G�K_G�U^G�C`w=GJA ë qÐOQA=G�Ñ�WDK_ShTuT G�A=XhGJdgâ=\=I_N(��G�IPweG�A É
ZDfhq`XhG�ADweGvre[L\=IPCþN_N_G�KMGJN_ÑJG�AxweC`G�K_G�aéweGJG�W=T É r]CFG�K_fhq`qþNPGJA;C`A weGJA l WDKMdgâ=\=IPW=A=X�KMÑ�t�&k]q`WDK8GJC`A=G�K l XHGJA�N_G�A�CFA�NPGJXhIPC`GJI_NBW=ADw�EHfhI�w=GJI l WDKMdgâ=\=IPW=A=XxGJC`A=G�K ë qÐSQA=GÕK�SQUDXhG%&ShI_UmGJCFN_GJN+��G�IPw=GJA É

ÖQÌ



00| P := next Plan to execute
01| G := goal of P
02| If P is in DMP then
03| e is associated effect of P in DMP
04| if all goals associated with e (other than G) have an associated plan that has
05| been flagged ready then
06| perform merge between plans
07| else if any of the goals (other than G) associated with e, that does not have a
08| plan flagged ready is already in the WGL then
09| execute P (in order to avoid any potential deadlocks )
10| else
11| flag P as ready; suspend G; place G in WGL

l U=UDCFqÐweW=A=X Ì^ÉÎû n l k�N_C`fhADGJAbdgâ=I ë qÐOQA=GvC`A ú8Ê�ë FmSQWDKWS � ë�ý ÍhÿhÿhÓ U U¢É

ú ShK UmG�weG�WeN_GJNVdgâDI G�CFADGJA²Ñ�W=I l WDKMdgâ=\=IPW=A=X�KéNPGJ\=G�ADweG�A ë qÐSQA²dgfhq`XhGJA^weG�K�n Ô C`UeNGÕK Ï CFG�qFG�FmShWDK_K_GJI�weGJT�aéG�A=CFXHGJAR��G�q`[L\=GÕKBÑ�W�weGJT ShWDK_ÑJWedgâ=\DI_G�ADweGJA ë q`ShA�XhG�\�JhI_N/Fw=CFG�GJUmGJA=dïSQq`q`KBw=GJA ß]� G�k�NB\=GJIPEhfHI_U=IPC`A=XhG�AGFHK_fuæ=I_â=dgG�fHUbw=CFGÕKMG Ï C`GJq`G�Shq`K®�cUmGJIPGJCFN��XHGJkHGJA=A=Ñ�GJCÐ[L\=A=GJN_G ë qÐOQA=GsU^GÕKMCFN_Ñ�GJA É Z!â=I ë qÐOQADGsSQWed�weC`Gsw=SHK�ÑJW=N_IPC � N/FmkjSQA=A&G�CFA=GÏ WDK_ShTuT G�Aedgâ=\=IPW=A=XbEhfHqFq`ÑJfHXhG�A_��G�IPweG�A É¥Ô CFUeNvGÕK�ShU^G�I8WDAHNPGJI�UmG�KPSQXQNPGJA Ï CFG�qFG�AC`IPXhGJA^weGJC`A Ï C`GJq��4GJqÐ[L\=GÕK#kHGJC`A=GJAVU^G�I_G�CþNpXHG�KMN_GJq`qFN_GJA ë qÐSQA \DSjNpW=ADwVÑJW^weGJT ADf][L\ C`Aw=GJI � . �A�<��� ÿ%$ « �.��9@MZ�F���+& EhG�I_TuG�I_k�NBCÐKéN2FmK_f���C`IPw Ñ�W=I�opG�I_TuGJCÐweW=ADX;EhfHA ú GÕShwQ&q`fe[LkeKBweGJI�ÑJW=I l WDKMdgâ=\=IPW=A=X;KMN_G�\=GJADw=GJA ë qÐSQA GJC`AedïSH[L\�SQWDK_XhGJdgâ=\=I_N ÉDä G�KMN_G�\�N�weCFGreCþNPWDSjNPCFfHA C`AuweGJI�weC`G�U^GÕK_ShXQNPGJA Ï CFG�qFG4khG�CFADG4UmGJIPGJCFN_G�A ë q`OhA=G�U^GÕKMCFN_Ñ�GJAuSQUmGJI�ShWD[L\ADC`[L\�NuCFA weGJI � . ���<�C� ÿO$ « �.��9VMZ�F���+& EhG�I_TuG�I_k�N K_C`ADw�FpKMfR��CFILw weG�IuU^GJN_IPG � GJADweGë q`ShAxSQqÐK�U^G�I_G�CþN4XhGJkHGJA=ADÑJGJCÐ[L\=A=GJN/F]weC`G ä G�ShI_UmGJCFN_W=ADXVweGÕK�w=ShÑJW=XHGJ\�JHI_G�ADweG�A Ï CFG�q`KK_WDK_æ^G�ADweC`GJI_NpW=ADw w=ShK�K_WDKMæmGJA^weCFG�IMNPG Ï CFG�q�C`AuweGJI � . ���<�C� ÿO$ « �.��9�MZ�F��� & EhG�I_TuG�I_k�N É
×:ÿ õ ¿gÄÕÅ#ÜeÄÕ¿ïômÀ�ô acT�Ñ/��G�CþNPGJA&ZDShqFq�CÐKMN�weGJI ß]� GJk�NBdgâDI�� � GJC`A&weG%�DADCþNPCFEHGJI ß]� GJk�N2F^SQUmGJIdgâDI�� � A]W=I
A=fe[L\�GJC`A�æmfQNPGJA�N_C`GJq`q`GJI É�ú SHKvU^GÕweGJW=N_G�NvdgâDIsweC`G�K_GJA ß]� G�k�NsCFT ZDShqFqEHfhA�� � n}G�K#k}ShA=AsADC`[L\�N!w=G%�DA=CFN_C`E
K_C`[L\=G�I_XHG�KMN_G�qFqFNI�4GJILweGJAGF}w=SHK_K#weCFGÕKMG�I ß�� G�kHN�GJC`A�&NPI_CFNMN É�ú CFGÕKMG�I ß]� G�k�NN��CFILw�ADC`[L\�N
C`A�weC`G =µ�¥( â=UmGJIPA=fhTuTuGJAGF�K_fhA^weGJIPA)C`A�weGJI

(*�¥( XhGÕKMæmGJCÐ[L\=GJI_N É�ú G�A=Axw=W=IP[L\xw=ShK4æmfQN_G�A�N_C`GJq`qFG8opfhIP\DSQADw=GJADK_GJC`A;weGÕK ß]� GJk�NPG�KG;CFAQ��� k}ShA=A TiSQA¨ADC`[L\�NsTuGJ\DI
EhfHA��MweG��DA=CFN_C`E)TuG�I_XHG�SQUDqFGiæ=qÐSQA^K ¢ KMæDI_GÕ[L\=GJA Éú C`GvacAedgfhIPTiSjN_C`fhADGJAbCFA&weG�I (ã�P( ��C`IPwxdgfHqFXHGJADweG�I_TiSKPhGJA;â=U^G�I`��Sh[L\�N É
ú ShK¯U^GÕweGJW=N_G�N�CFA weC`G�K_GJT ZDShqFqDdgâ=I¯G�CFAiÑ�WuU^GÕSQIPU^G�CþNPGJADweG�A ë qÐSQAudgfhq`XhG�ADweGÕKJn Ô C`UeNGÕKVdgâ=IiweGJA ß]� G�k�Niw=GJA w=CFGÕKMG�IVUmG�NPI_G � G�ADweG ë q`ShA²\=G�I_EHfhIPU=IPCFA=XhN/F#GJC`Aþ�4GJCFN_GJIPG�KÏ CFG�qoF®��G�q`[L\=GÕK;weC`G�K_GJA ß�� G�kHNbGJUmGJAedïShqFqÐK \DGJIPEhfhIPU=IPCFADXQNiW=ADw w=CFGÕK;weG��DA=CFN_C`E:F�K_f��C`ILw weGJI ß C`AHNPIPShX²SQW^K;weG�I (ã�P( C`A weC`G =µ�¥( NPIPShADKMdgGJIPCFG�IMN É�Ô CFU=NxG�KbSQUmGJIkHGJC`A SQADw=GJIPG�K Ï C`GJq�FI�4GJqÐ[L\=G�Kvw=CFGÕKMG�A ß]� G�k�NVweG%�^A=CþNPCFE�\=G�I_EHfhIPU=I_C`A=XhN/F�K_f&U=CFGJN_G�AK_CÐ[L\)Ñ/��G�C¯r�N_ILSjNPGJXhC`GJA�SQA É¥ß IPKMN_G�ADKvkjSQADA�weG�I l XHGJA�N
EhfHIPK_C`[L\�NPCFXbKMG�CFA�W=ADw�weG�AUmG�NPI_G � G�ADweG�A ë q`ShA GJC`AedïSh[L\ SQWDKMdgâ=\=IPGJAIF���G�CFq�aMSuADC`[L\�NBKMCÐ[L\=G�I_XHG�KMN_GJq`qFN�CÐKMNBfhUbGJC`AShADweG�I_GÕK Ï C`GJqHw=CFGÕKMG�A ß�� G�kHN$aéGJTiSQqÐK�\DGJIPEhfhIPU=IPCFADXhGJA���CFILw É M�weGJI�G�I�CÐKéN�TVWeN_C`XBW=A^wKMN_G�qFqFN!w=CFGÕKMG�A ß]� GJk�N!G�U^G�AedïSQq`qÐK�C`AsweC`G =µ�¥( WDADwv\=f � N�w=SQILSQWedOFÕw=ShKPK�w=CFG4SQADweG�I_G�AÏ CFG�qFG�KMfVU^GÕSQIPU^G�CþNPG�N®�4GJILweG�AGFHw=SHK_K4weG�I ß]� GJk�N�weGJADA=fe[L\ \=GJIPEhfHI_XHGJU=ILSh[L\�Nj��CFILw É
Z!â=IVw=ShK�kHfhIPI_G�kHNPG ZDW=A=k�N_C`fhADCFG�I_G�A�w=G�K�opGJI_dïSQ\DI_G�ADK�F¥TVWDKPK
weC`GiacAedgfhIPTiSjN_C`fhA�C`Aw=GJI¡� ß]� G�[�N r]W=TuTiSQIPt��;ShkHNPW=GJq`q¯K_GJC`A É#ú G�K_\DShqFU�XhC`qFN
dgfhq`XhG�ADweG�K�n ý C`IPw�G�CFA�æmf�&

ÖHÒ



00| If P3 is next Plan to execute then
01| store entry of effect e in DMP
02| flag P3 ready
03| If P1 is next Plan to execute then
04| choose between strategies : 1. cautious or 2. optimistic
05| if strategy = cautious then
06| execute P1; remove entry from PMP
07| if strategy = optimistic then
08| move entry to DMP; flag P1 ready; suspend G1; put G1 in WGL

l U=U=C`qÐweW=A=X Ì^É Þ n l k�N_C`fhA=G�AxdgâDI ë qÐOQA=G�C`A ë�Ê&ë F^SQW^KWS � ë�ý ÍhÿhÿHÓ U U6É
NPGJA�N_C`GJq`q`GJI ß]� GJk�N�weWDIP[L\bGJC`A=G l k�N_W^SQq`C`K_CFG�I_WDA=XiweGJI�� ß]� G�[�N8reW=TuTuShI_t��
GJC`A=GvweG%&�^A=CþNPCFEHGJI ß]� GJk�N�W=ADwbXHCFqFN�dgâDIjaéG�weGÕK Ï CFG�qoF��4GJqÐ[L\=GÕK�G�U^G�AedïSQq`qÐK4w=CFGÕKMG�A ß]� GJk�NB\=G�IV&EHfhIPU=IPCFA=XhN/Fjw=SHK_KpweC`G�K_GJI�w=G%�DA=CFN_C`E C`KMN/FhK_fW��CFILw weGJI ß�� G�kHN�W=ADwuKMG�CFADG Ï CFG�qFG�C`AiweCFG
=µ�P( â=UmGJIPA=fhTuTuGJA Émý GJA=A�w=GJI ß�� G�kHN�dgâ=I�GJC`A�UmG�KMN_C`T TsN_GÕK Ï C`GJq!A=CÐ[L\�N�TuGJ\=I\DGJIPEhfhIPXhG�U=ILSh[L\�N���C`IPwGF�w=SQADAÖ��CFILw�w=ShK Ï CFG�q¯SQWDKsweGJI (*�¥( G�AHN_dgGJIPA�N É�ß U^G�ADKMf��C`ILwVweG�IpGJA�NPK_æ=IPG�[L\=G�ADweG ß C`AHNPIPShX8G�A�NMdgGJIPA�N/F'�4GJA=A A=CÐ[L\�N�TuC`ADweGÕKéNPGJADKpÑ/��G�C Ï CFG�qFGdgâDI!G�CFADGJA
UmG�KMN_C`TuT
N_G�A ß]� GJk�N�EhfHI_\DShADweG�A
KMC`ADw É}ú C`G4GJA�NPK_æ=IPG�[L\=G�ADweGJA l k�N_C`fhA=G�AWDT weCFGÕKMGir]CFN_WDSQN_C`fhA=G�A�ÑJW)U^G�\DSQA^weGJq`AGF.kKJHA=A=GJA)SQq`qFG^�4Oh\=I_G�ADw&weG�I l k�N_WDShqFCÐKMC`G%&IPW=A=XiweG�I�� ß�� GÕ[�N�r]WDT TiShI_C`G�K���XhGJNPOQN_C`XQN(��G�IPw=GJA É

Çrÿ õ ¿gÄÕÅ#ÜeÄÕ¿ïômÀ�ô RBC`GJI�\DShADweG�qþNBGÕK�KMCÐ[L\bShWDKPK_[L\=q`C`G�Phq`CÐ[L\;W=T¸æmfQNPGJA�N_C`GJq`q`G ß]� G�k�N_GvUmGJCÐweGJIÏ CFG�qFG É r]fhTuCFN]��â=IPw=G4GÕKpKMCÐ[L\iSQA]U=C`G�NPGJAuweGJA ß]� GJk�N¯C`Auw=CFG (ã�P( ÑJWuâ=UmGJIPA=GJ\=TuG�AWDADw SQADKP[L\=q`CFG/PhGJA^w;UmGJC`T ß IPIPGJCÐ[L\=GJAbGJC`A=GJIBw=GJI ë qÐOQA=GvG�A�NO��GÕweGJI�G�CFA=G�EHfhILKMCÐ[L\�N_CY&XHG
feweGJI�fhæeNPCFTuCÐKéNPC`KP[L\=GVr�NPIPSQN_G�XhC`GvÑJW_��OQ\=q`GJA É acA&GJC`A=GJIBEHfhILKMCÐ[L\�N_C`XhG�A r�NPIPSQN_G�XhC`G��SQI_N_G�A weC`G ë q`OhA=G A=CÐ[L\HNiSQW=dgGJC`ADSQADw=GJIuW=ADwþ��G�IPweG�A K_fhTuCFN W=A^SQU=\DOhA=XhC`X�EHfhA�&G�CFA^SQADweG�I�SQWDK_XhGJdgâ=\=I_N É acAbw=GJI�fhæ=N_C`T CÐKMN_CÐK_[L\=G�A¤��C`IPwxTiSQAbweGJA ß C`AHNPIPShXVEHfhAbweGJI
(*�¥( CFA;w=CFG ={�P( â=UmGJI_N_ILSQXHGJAiW=ADwxw=S}EhfHAiSQWDK_XhG�\=GJAGF�w=ShKPK�G�CFA;XhG���CÐKPKMG Ê JhX�&q`CÐ[L\=khG�CþN!U^GÕKéNPGJ\�N!w=SHK#w=CFG ë q`OhA=G�w=GJI Ï CFG�qFG�GJC`A=GJTC�cT G�I_XHCFADX2�¯W=A�N_GJIPÑJfHXhG�A¡��G�IPweG�Ak�JhA=ADGJA É

acA×S � ë�ý ÍhÿhÿHÓ U U ��C`IPwbSQW^[L\bweG�IBZDShqFq�UmGJIPâD[LkeK_C`[L\�N_C`XQN2Few=ShKPK ë qÐOQA=G�A=CÐ[L\�NBÑJWDKPSQTuTuGJA�&XhGJdgâ=\=I_N��4GJILweGJA K_fhq`qFG�A É ref���C`IPw�dgâ=I GJC`A=G�A_aéG�weG�A ë qÐSQA G�CFA l NMN_IPC`U=WeNN�cTuGJIPXhGÕSQU=q`Gb�K_æ^G�ÑJCY�DÑJC`GJI_N É acTìr]NPSQA^w=SQILw]dïSQq`qp\DSQNvw=CFGÕKMGÕK l N_N_IPCFUDWeNsweGJA ý GJI_NW�¢NPI_W=Gx� É r]fHqFq`GJA ë qÐOQA=GA=CÐ[L\�N#ÑJW^K_ShT TuG�A=XhGJdgâ=\=I_NI��G�IPw=GJAGFÕKMf+��C`ILw
w=ShK#weW=IL[L\sweG�A ý G�IMNI�¢dïShq`K_Gb�4weGÕK l N_N_IPCFUDWeNPK�cT G�I_XHG�ShU=qFGx��SQWDK_XhGÕweIPâD[Lk�N É
÷¯Å#òÕÜ�p p Ã]À�
��l�#ÚjÃ�ÀXW�p Ã�ÚjÆm¿ïÀ!Æ�Y¡�^ômÀinvÂ�ú=À!Ã]À
� SH[L\DweG�T dgGÕKéNPXhG�KMN_G�qFqFN^�4fhILweG�A�CÐKMN/F���G�q`[L\=G ë q`OhA=G;Ñ�WDKPSQTuTuGJA=XHG�dgâ=\=I_N��4GJILweGJA¨k�JhA�&A=G�AGF=KMfHqFq!aéGJN_Ñ�NBw=ShI_XHGJq`GJXhN®�4GJILweGJA<��CFG�weC`G�K_G�K Ï WDKPSQTuTuGJAedgâD\=I_G�AbShWDKPKMC`GJ\�N�WDADw;WDAHNPGJI�4GJqÐ[L\=GJA�çBShADweUmG�weC`A=XHW=A=XhG�A&G�K8SQA=XHG��4GJADweGJN��4GJILweGJA kjSQA=A É^ß K���C`IPw&ShA=XhG�A=fhTuTuGJAGFw=SHK_K4Ñ��4GJC ë q`OhA=G�LN��W=ADw#L���Ñ�WDKPSQTuTuGJA=XHG�dgâ=\=I_N(��G�IPw=GJAbkKJhADA=GJA É
ê ý GJADA²weC`G ë qÐOQA=G;EhfhT KMG�qFUmGJA��¯t]æ K_CFADwGF#w=ShA=A¨kjSQA=A_aéGÕweGJI weGJIsU^G�C`weG�A ë qÐO'&ADG�SQWDK_XhGJdgâ=\=I_NH�4GJILweG�A É�ë q`OhA=G�K_CFADw Ñ É ä�É w=ShA=A EHfhT K_GJq`UmGJA��¯t]æGF]�4GJADA K_CFGacA^KéNLSQA=Ñ�GJA GJC`AxWDADw weGJIBK_GJq`U^G�A ú G�k�qÐSQILSjNPCFfHAxG�CFADG�K ë qÐSQA=GÕK�KMC`ADw É
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ê ý GJADA weCFG ë q`OhA=GBA=CÐ[L\�N�EhfHT K_GJq`U^G�A��¯t]æiKMC`ADwiShU^G�I¯KMC`G�A]W=I � W=ADwukHGJC`A=G+�4GJCFN_G%&IPGJA ß]� G�k�N_G�\=GJILKéNPGJq`qFG�AGF]w=SQA=A;k}ShA=A;ShWD[L\i\=C`GJI4W=A]U^GÕweGJA=k]q`C`[L\NaéG�weG�I4weG�I�UmGJCÐweG�Aë q`OhA=G
SQWDK_XhGJdgâ=\=I_N(��G�IPweG�A É
ê ý GJADA¯L � � W=ADw;Z�F��4fhUmGJC0Z&G�CFA æmfQNPGJA�N_C`GJq`qFG�I ß]� GJk�N�weGÕK Ï C`GJqÐK·� � C`KMNB\=G�I_EHfhI`&UDI_C`A=XQN�W=ADw¯L � A]W=I � F¥w=ShA=A&kjSQA=A���CFGÕweGJIPW=T£aéG�weG�I�weG�I�UmGJCÐweGJA ë qÐOQA=G SQWDK_XhG�&dgâD\=IMN+�4GJILweG�A É
ê ý GJADA¸L � � W=ADw�Z GJIPI_G�C`[L\�NvW=ADw[Z²w=SQUmGJC�G�CFA¨weG��DA=CFN_C`EhG�I ß]� GJk�NsCÐKéNsWDADw�L �A]W=I � G�I_IPGJCÐ[L\�N/F]w=SQA=A;TsW�P|L|¨�EHGJILSQIPU^G�CþNPG�N®�4GJILweG�AGF�wDSsK_fhADKMN�w=GJI4A=fQNO�4GJADw=CFXHGß�� G�kHN\Z A=CÐ[L\HNB\DGJIPXhG�KMN_G�qFqFN¦��G�IPweG�A<��âDIPweG É
ê ý GJADA�L � � WDADw]ZsGJIPI_G�C`[L\�N¥W=ADwWL � � W=ADw % W=ADw(Z^W=A^w % K_CFADw�aéG/��G�CFqÐK�w=G%�DA=CFN_C`EhGß�� G�kHNPG&dgâ=IbweCFG&G�A�NPK_æ=I_GÕ[L\=GJA^weGJA Ï C`GJq`G&W=ADwOÎ^>r ¼vF¯w=SQADA kjShA=A khGJC`A=G�I weGJIUmGJCÐweG�A ë q`OhA=G�KMN_GJq`q`EhGJI_N_IPG�NPGJADw SQW^KMXHG�dgâ=\=I_N���G�IPw=GJA É o8CFG�qFTuGJ\DI TsâDKPK_GJA weCFGÕKMGUmGJCÐweG�A ë q`OhA=GvCFA^weCFE]CÐweW=G�qFq�ShWDK_XhG�dgâD\=IMN(�4GJILweGJA É r]fhqÐ[L\xG�CFADGsr]CþNPWDSjNPCFfHA<��C`ILwbShq`K�cWDK_GJq`G�KPK¦�4ShCþN*�éUmGJÑ�GJCÐ[L\=A=GJN É

� SH[L\uGJC`A=GJT Ï WDKPSQTuTuGJAedgâD\=I_G�AiEhfHA ë q`OhA=GJAiTVWDK_K¯weCFG ú SQN_G�ADKéNPI_WDkHNPW=I =µ�P( dgfHqFXHGJA�&weG�I_TiS�PHGJAbSQk�N_WDShqFCÐK_CFG�IMN(�4GJILweGJA É
ê ú GJI�GJA�NPK_æ=IPG�[L\=G�ADweG ß CFA�NPIPShX C`T =µ�P( ��C`ILw;G�AHN_dgGJIPA�N É
ê � Sh[L\(Ehfhq`qÐKéNLOQADweC`XhG�I ä G�ShI_UmGJCFN_W=ADX weG�IbÑ�WDKPSQTuTuGJA=XHG�dgâ=\=I_N_G�A ë qÐOQA=G�F¦��G�IPweG�Aw=CFGL� ß]� G�[�N r]W=TuTiSQIPC`G�K���weG�I;ÑJW�weC`G�K_GJA ë q`OhA=GJA�XHGJ\�JHI_G�ADweGJA Ï C`GJq`G�SQk�NPWDSQq`C&K_C`GJI_N É l A=\DSQA^w¨weCFGÕKMG�I l k�N_W^SQq`C`K_CFG�I_WDA=X&kjSQA=A�dgG�KMN_XHG�KMN_G�qFqFNN��G�IPw=GJAGF�fHU���G�CþNPGJIPGacA�NPGJILSQk�N_C`fhA=G�A¨U^G�ÑJâ=XHqFCÐ[L\²weGÕK ß]� G�k�N_G�KVGbEhfhIP\DShADweGJA¨K_CFA^w É ��IPC � Niw=ShKsÑJWGFpK_fk�JhA=ADGJA weCFGÕKMG ë q`OhA=G�W É @ É SQW^[L\xÑ�WDK_ShTuT G�A=XhGJdgâ=\=I_N(��G�IPweG�A É

Ã+Ú�Â(ÚÄÃ a�ß@_×ßGè�æ�î�à+Þ>b+ßGè�`�ßIè�åxäjã�è�ßIà
ú,acbed�acbgf,h�i�fkj�bml7nkbpoqoKnkbprts	u�v �7w uxyxzs�f|{ �e} r�v~i�fkxzsGnkaci�rt�s�l|aqbpfkbpr��bgr;��bpf|v$s	d�fkbpr F l|acrC�
aqryaqd�fkbpf¯ÔLfku�r��l4n|fku���n|uf9h�acbgoql|bpacn|aqj\h�bpf � bpr���Cs	fkb���bgf4v$s�d�f|bgr�É w aqbJ��b Ñ aqbpdbprzl4a���d�r�a���d�n
s	u�v�bpaqr�bpr w]æ b Ñ a�s	o�s	r � bpr��ur�j�l4v$s	oqo F l4i�r��bgf|r(l|acrC�]��i�x���r�bpr�u�rCs	��d��r�j�aqjDÉ �7w uxyxzs�f|{ �
} r�v~i�f|xzsGnkaci�r;f|b æ f���l|bpr�n|aqbpf|n���s	��bpa���bpoqacbg��acj�b } r�v~i�f|xzs	n|aqi�r�bgr F ��acb]v â f,bgacrbsß9r�nklk��d�bga &
��u�rj Ñ�� a�lk��d�bprxÏ�aqbpoqbprU� Ñ�� É]ë9o��	r�bgr�h�bgf � bprC��b�n � bpf���bgr�� J r�r�bpr�ÉHú,acbmlVxzs���d�n5l4aqb Ñ u
bpaqr�bgf�l4bgd�fJacr�nkbpfkbglkl|s�r�nkbpr w n|fku���n|u�f5v â f�bpaqr�j�bgd�bprC��bpfkbvä�bpn|f�s���d�n|ur�j�bgr�É
} x���i�ocj�bpr��bpr � bpf���bgr"��aqb\acr ü s æ acn|bgo.ÌDÉ Ó=É`È F ÌDÉ Ó=ÉÎÍ6u�r�xÌDÉ Ó=É Óeh�i�fkj�bml7nkbpoqoKnkbpr���bgf &

v$s	df|bgr"s	rds	r�"��bpf5aqr"��bgf�ß9acrocbgaKnku�r�j Ñ u<��aqbgl|bpx ü s æ aKnkbpo��Cbml|��df|aqbp��bpr�bgr ü fkaKnkbpfkacbgr
��b � bpf|n|b�nÕÉ
ò�À.ÄÕÃHÚjÜ�0hÄ�¿Áô^À õ Å�p p ÜeÚ��]ô
ú,acb[��bgf � bprC��u�r�j�bgacrbpf ��} r�n|bpf�s���n|aqi�r w u�x�xzs	fk{ � v~i�fk��bpf|n���bpx ß9r�n � a�����oqbpf�bpaqr�bgl
� j�bpr�n|bgr(bpaqr(bgf|d J d�n|bgl#Êts P s	r w]æ b Ñ a �^Ñ aqbpfku�r�j�lks	u�v � s�r�6s	��É � u�vC��bpf!ß9��bpr�b5��bgf�ë9o�� &
r�bzxeul|l(bpf
ß]��bp��nkb F#ü i�r�nkb î n|��bg��aqr�j�u�r�j�bgr F ë & ß]��bp��n|b"u�r� � ú,b æ bprC��bpr�p{ & bgr�nkf|aqbgl �
s	rj�bp��bpr�É�� â f�Ï�acbgocb5a�l7n�oqbg��aqj�oqaq��d���aqb � r�j�s	��b.h�i�r ü i�r�nkb î n|��bg��acr�j�u�r�j�bpr]ri	n � bpr��aqj F
��aqb]fkbgl4n|oqaq��dbpr � r�j�s��Cbgr � bgfk��bprt��u�f���d���s�l���bgf4v$s�d�fkbpr;��bpfkbg��d�r�bpn�É.ú�aqbglLl4n|bpoqocnLbgacr�b
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� â oqocb\h�i�r � r�v~i�f���bpfku�r�j�bpr"�s	f F ��acb\bpaqrUj�b � a�l|l|bgl.r�a���d�n Ñ u"h�bpfkrs���doq��l|l|acj�bpr��bgl9�bpd &
oqbpf æ i�n|bpr�nkaqs�o@�Cbgf|j�bpr�É.Ï�u�xºä�bgaql æ aqbpo@xeulkl���bpa*��bpf w]æ b Ñ a �^Ñ aqbpfku�r�j���bgf�ß]��bp��n|b]bpaqr�bglë9o�s	rl5��s�fks�u�v@j�bms���d�n|bpn � bpf���bpr F �s�lkl���aqb\l æ b Ñ a �DÑ acbgf4nkbprxß]��bg��n|b\x�aKn���bgr�bpr F ��aqb\��bpfë9o�s	r�acr�l4bgacrbpx ç ux æ v.��bg��o�s	fkaqbpf|n Fmâ �Cbgf|bgacrCl7nkacx�x�bpr�É¥ßVrl7nkbpd�bgr�dacbgf } r��i�rCl4a�l7nkbpr &Ñ bgr F l|i"h�bpfkd�	ocn\l|a���dA��s�l w {�l7nkbpx�r�a���d�n � acb�j�b ��â rlk��d�n\ur��bgacrbuä.bml4bgaKnkacj�u�r�j<��bgl
��bgd�oqbpf�l � aqfk��l4i=bpaqr�b Ñ bgaKnkfks�u��Cbgr��b � r�j�bpoqbpj�bpr�d�bgaKnÕÉ�ÔLbpr�bgf|bgoco*v~fks�j�oqaq��d�aql4n(��acb w]æ b &Ñ a �DÑ acbgf|u�rj=h�i�r�ë & ß]��bp��n|bgr�É�ë & ß]��bp��n|b"l4aqr�Ar�u�f]��s�r�r�r�u�n Ñ �Cs	f FG� bgr�r�ë9o��	r�bzbgacr�b
s	uCl4fkbpa���d�bprC�(nkacbpv~b8ä5s	u�xzl4n|fku���n|u�f�s	u�v � bpa�l4bgr�� J rr�bpr�ÉHú,s�lVl|i�oqo��Cbm��bpu�n|bpr F ��s�l|l9xyaqr &
��bml7nkbprl Ñ/� bga w u�� Ñ aqbpoqb\�Cbga0��bgf � �s	fk��bpacn|u�r�j�bgacr�bml�ë9o�s	rl.h�i�f|j�bgl|bpd�bgrUl|acr��É } l7n���aqbgl
r�a���d�n\��bgf6�s	oqo F l|i"l|aqr��ë & ß]��bp��n|bzraq��d�n6s	r � bgr���s�f�É � u��dA��aqb weæ b Ñ a �DÑ aqbpfku�r�j=��bpf
� uCl|��f â ����b�v â f�ß]��bp��n|b\i���bgf ü i�r�nkb î n|��bg��aqr�j�u�r�j�bgr���aqb�nkb�n ü f|acn|aq� æ u�r���nkbhÉ w aqbLa�l4n Ñ u
s	oqoqj�bpx�bgacr�j�bpds�oKnkbpr�É } rl|�Cbml4i�r��bgf|b�v â f5bpaqr�bLl æ �	n|bpfkb�ßVr�n�l|��dbpa���u�r�jyi���bgacrbvÏ�aqbpoEs�� &
n|aqh�acbgf4n � bpf���bpry�Gs	r�rya�l7n9l|acb5r�a���d�nVs	ul|f|bgaq��dbpr�]��i�r��fkb�n�v â f�bgacr�b ç bms	oqaql|aqbpfku�r�jDÉjú,bpr�r
i�� Ñ/� bga � ulk��f â ����bz��i�x æ s	n|aq�Cbgo Ñ u�bpaqrs�r��bpfel4aqr� F aql4n]bpaqr�b�l|bpd�fes	oqocj�bpx�bpaqr�b���i�f &
x]uocaqbpfku�r�j^É���acr�nkbpf���aqbgl|bpfJ�i�f���bpfku�r�jy� J r�r�bpr<l|aq��d=bpaqr�b\��aqbpo Ñ s�d�oEh�i�r � � � �	j�u�r�j�bpr
h�bgf|��bpfkj�bgr�É���aqbpfJxeul|lJl æ b Ñ a � lk��d�bpfJh�i�fkj�bgj�s	rj�bpr � bpf���bgr�Éú�aqb¨ß9r�nklk��d�bgaq��ur�j�l|x J j�oqa���d���bgaKnkbpr���aqb���aqbgl|bgl<��bpf|v$s	df|bgr���aqb�nkb�n F l4aqr�Xs	u�v���acb
��bml7n�l7nkbpoqocur�j;��bpf ü i�x æ sGnkac�acoqaKn��Gn6h�i�r � ul|��f â ����bpr�j�bpj�f â r��b�nÕÉ¥ú,s F�� acbzlk��d�i�r�j�b &
lks	j	n FQü i�x æ sGnkac��aqoqaKn��Gn�bpaqrzs	oqocj�bpx�bpaqr�bpf�ä.bgj�fka��a�l7n F l|acr�zs�u��d���acb�ßVr�n�l|��dbpa���u�rl|x J j &
oqaq��d���bpacn|bgrtbpaqr�v$s���d�j�bpdCs	ocn|bpr�É w iUa�l7n\acr�bpaqr�bpfLbpf�l4n|bpr w n|u�v~byv~bml7n�l7nkbpoqoc�s�f F i���bpaqr�Ï�aqbpo
s	��nkach�aqbpf|n � bgfk��bgr��Gs	r�r�i���bgf]r�a���d�n�É*�Cs	oqoql]bgl]r�aq��d�nes���n|aqh�aqbpf|n � bpf���bpr��Gs	rr F ��aqb�nkb�n
��s�l9��bpf|v$s	df|bgr Ñ�� bpa � ul � s	d�oqx J j�oqa���d���bgaKnkbpr�ÉhúLs�l�Ï�aqbpo��Gs	r�rU��i���d"s	��n|aqh�acbgf4n � bgfk��bgr� bpr�ry��acb.aqr���i�x æ sGn|aq��oqbpr � ulk��f â ����bVr�u�f æ i	nkbpr�n|aqbpoqo�s	u�v2nkf|bpn|bpre� J r�r�bpr]i���bpf���s�lpÏ�aqbpo� aqfk�Aj�bgr�bpfkbpoqo�r�a���d�n]s	��n|aqh�acbgf4nÕÉ�ú,s�l6��bpf|v$s	df|bgr�h�bpf�l|��d � bpr��bpn F ��ufk��d���aqb Ñ u�s	oqoqj�b &
x�bpaqr�b � uCl4oqbpj�u�r�j;��bpf � ulk��f â ����b F ë�i�n|bgr�nkaqs�o��Cbga���bgfvß9r�nklk��d�bpa���u�rj F i�� æ f|i<i���bpf
��i�r�n|f�s�bpaqr�bgf � ��n|aqh�aqbpfku�r�j^ÉG� â f�bgacrbpr�l æ b Ñ a � lk��d�bgf|bgr
ß9r�nklk��d�bpa���u�rj�lkl æ aqbpoqf�s	u�xRx â l &
l|bpr���aqb � ulk��f â ����be��i�r��fkb�nkaql|aqbpf|n � bgfk��bpr�É w i=aql4n Ñ É ä�É���bpr���Cs	f F:� aqb]aqx�v~i�oqj�bgr��bgr
s	rj�bgl æ fki���d�bpr � bpf���bgr � aqfk� F � ulk��f â ����b6s	u�v ç bml|l|i�ufk�pbprUbgacr Ñ u�j�f|bgr Ñ bgr�ÉÏ�ulks	x�x�bpr�j�b�v$s�l|l4n�aql4nL��acbml4bml���bpf|v$s	df|bgr;bpaqrtacr���bpr � rlk�Gn Ñ bprth�aqbpoqh�bgfkl æ fkbg��d�bgr &
��bml(��bpf|v$s	df|bgr�É#í�bg��i���d�x â l|l|bpr[��acb � ulk��f â ����bzu�r���bg��aqr�j�ne��i�r���f|bpn|a�l4aqbpf|n � bpf���bpr F
u�x���acb�ß9r�nklk��d�bgaq��ur�j�bgr"ds�r��ds����s�f|bgf Ñ u=xzs���d�bpr�É]ß9��bprCl4i�a�l7n�bgacr�b�ß9aqr�j�f|bgr Ñ u�rj
��bgfJacr<��bpf �4w u�x�xzs	fk{ �\} r�v~i�f|xzsGnkaci�rU��b�nkfks���d�nkb�nkbpr } r�v~i�fkxzsGn|aqi�rbpr"��bpr����s�f�ÉDÏ�u�h�aqbpo
} r�v~i�f|xzsGnkaci�rUbgf|d J d�nJ��bpr&ä.bpfkbg��d�r�u�r�j�l|s�u�v � s	r�¥É
m;Ã]òÕô^Å#Ú'0hÃ õ Ådp¾p ÜeÚ��]ô
ú,acb ü fkaKnkac� æ ur���n|b���aqbzacx�h�i�f|d�bgf|j�bpd�bgr��bgr � �Cl|��d�raKn|n]bpf � ��d�r�n � u�fk��bpr F lk��d�bgacr�bgr
aqr<��bpx���bgf4v$s�d�fkbpr=�s�l|acbgf|bgr�Us�u�v �cç bml4i�u�f���b w u�x�xzs	fk{ � �Cbgf â ����l|a���d�nkacj�n � i�f���bgr Ñ u
l|bpaqr�É��aqbpf � acf��<l4a���d;s	u�v�bpaqr�b(��bgl4n|aqx�x(nkb F ��i�r���fkb�nkb } r�v~i�fkx�s	n|aqi�r<��i�r Ñ bgr�n|fkacbgf4n F ��acbÑ uj�oqbpa���d(s	u��d]��acb � ulk��f â ����bVxyacn���bpr�bgre��aqbgl|b } r�v~i�fkx�s	n|aqi�r]l æ b Ñ a �DÑ acbgf4n � acf�� F l æ b Ñ a &� lk��d�bpf � bgfk��bpr�o���lkl7nÕÉ ç bglkl4i�u�fk�pbpr�l|acrC�zbpaqrUj��	r�j�acj�bgl Ñ uU��bpf â ����l4a���d�n|aqj�bprC��bgl�ÊtaKn|n|bpo F� bpr�rtbml���s�f|ux�j�bpd�n�v~bml7n Ñ ul4n|bgocoqbpr � bgoq��d�b M � a bp��nkb(bpaqr�b w {�l4n|bgx�v â f\l4bgacr�b � fk�CbgaKn
��bpr J n|aqj	n�É w aqb,l|aqr�Ul æ b Ñ a � lk��d�j�bgr�uj]u�x�bgacr�b ü i�x æ sGnkac��aqoqaKn��Gnkl æ f â v~u�r�j Ñ u"h�bpfkbpaqr�v$s &
��d�bgr�É w aqb(l4aqr�<s	��bpf�s�u��d;s	oqocj�bpx�bpaqr=j�bpr�u�j F u�x�bpaqr�b ç bpaqd�b6h�i�r=u�r�n|bpf�lk��d�acbm��oqaq��d�bgrM � a bg��nkbpr Ñ u�h�bpfkbpaqr�bpr�É ç bml|l|i�u�f���bgr�l4n|bpoqoqbpr���s�x�aKn6bpaqr�beacr�n|bgf|bml|lks	r�nkb]��bpf|v~bpaqr�bgf|u�rj
��bgfJacx^h�i�fkd�bgf|j�bpd�bgr��bpr � �lk��d�r�acn4n���bglk��d�fkacbg�Cbgr�bpr } r�n|bgfks���nkaci�r�bpr=��s	fÕÉ
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ú,s���u�f���d F ��s�lklL��acb w]æ b Ñ a �DÑ acbgf|ur�j"��bgf\�Cbgr J nkacj�n|bpr } r�v~i�fkxzsGnkaci�r�s	u�v.��acb w]æ b Ñ a &�DÑ acbgf|u�rjUh�i�r ç bml|l|i�ufk�pbpr;��bglk��d�fk��r���n � ufk��b F h�bpfkfkacr�j�bpf|n,l|aq��d�s�u��d���bpf � u�v � s	rC�
x�aKny��bpx���aqb } r�v~i�fkxzsGnkaci�r��s	fkj�bgl4n|bgococn � bpf���bpr�x]uCl|l4n|bHÉ�ßVleaql4n a b�n Ñ n]r�u�f]r�i���d[��acb
� rj�s	��b5��bgl�ä.bg��s�f4v$l�s�r]bpaqr�bgf���bgl4n|aqx�x(nkbpr ç bglkl|i�u�f���b æ f|i8ë9o�s	ryr�i	n � bpr��acj F ux���s�l
��bpf|v$s	df|bgr=x�acnLs�ul4fkbpa���d�bgr� } r�v~i�fkxzsGn|aqi�r Ñ u;h�bpf�l|i�fkj�bpr�É�� â fvÏ�aqbpoqb(aql4n���bpaqr�b w]æ b Ñ a &� �GsGnkaci�r;h�i�r } r�v~i�fkx�s	n|aqi�r;r�i�n � bgr��aqjDÉDú,aqbgl|b � aqfk� F$� acb]acx��s�oco���bpf } r�n|bpf�s	��nkaci�r�bpr F
��u�f���d���s�l���bpf|v$s	df|bgrej�bpr�bgf|aqbpf|n�Éjí�bg��i���dy�Cbml7nkbpd�nVs	u��de�Cbga��aqbgl|bpx ��bpf|v$s	d�fkbprebpfkd J d &
n|bml(��bgd�oqbpf æ i�n|bpr�nkaqs�oÁÉ�ú,bprr[��acb"l æ b Ñ a �DÑ acbgf4nkbpr ç bml|l|i�u�f���bgr�v â f(bpaqr�bpr¨ëVoqs�r�x â lkl4bgr
s	uC��dzxyacnJ��bprUnksGn�l|����d�oqaq��dz��bpr J n|aqj	nkbpr ç bml|l|i�ufk�pbprzaqx ç u�x æ v â ��bpfkbpaqrl4n|aqx�xybgr�É } l7n
��aqbglzraq��d�nU��bgf��s	oqo F ��i�xyx]n�bgl F�� aqb;acx¡�s	oqo���bgf } r�n|bgfks���nkaci�r�bpr FpÑ u�u�rs�r�j�bgr�bpd &
x�bpr } r���i�rl|a�l7nkbpr Ñ bpr<acx���bpfkds�oKnkbprt��bml���bpf|v$s	df|bgrl F�� bgoq��d�b(l|a���d;xyacn�bgacr�bgx^di�d�bgr
� u�v � s�r�Uaqr;��bpf8ä�bml4bgaKnkacj�u�r�jyr�aqbg��bgfklk��d�o�s	j�bgrU� J r�r�bgr�É�cç bglkl4i�u�fk�pb w u�x�xzs	fk{ �9} r�v~i�fkxzsGnkaci�rL�acbpn|b�n*acx�ÔLbpj�bgrlksGn ÑpÑ u�f ��} r�n|bpf�s���n|aqi�r w u�x &
xzs	fk{ � x�bpd�fiß9r�n�l|��d�bgaq��u�r�j�l|x J j�oca���d���bgaKnkbpr�É�ú,u�fk��d¢��aqb<��oqs�f|b w]æ b Ñ a � �GsGnkaci�r � s�r�rë9o��	r�b]� Ñ�� É�Ï�aqbpoqb(��i�x æ sGn|aq��bpo*l|aqr� è l|acbgd�b ��~���~O�	� ��u�r���nkaci�r ê �Gs	rr;bpaqr�b
ß9r�nklk��d�bga &��u�rjAj�b Ñ acbgoKnkbpf Ñ�� a�l|��d�bgr£h�bpf�l|��dacbm��bpr�bgr w acn|us	n|aqi�r�bgr � �	docbgr�É w i�l4aqr�£acr���aqbgl|bpx
��bpf|v$s	df|bgr;ß9r�nklk��d�bgaq��ur�j�bgr"aqr"�aql Ñ uUv â r�v�����ocoqbpr Ñ u"n|fkb%��bpr�É=ú,aqbgl�l4n|bgococnJbpaqr�bpr&ÔLb &� aqr�r<acx^��bpfkj�oqbpa���d Ñ uf } r�nkbpf�s	��n|aqi�r<��s�f�ÉÏ�ulks	x�x�bpr�j�b�v$s�l|l4n�a�l7n���s�l �cç bml4i�u�f���b w u�x�x�s�f|{ � ��bgf4v$s�d�f|bgrUbgacr�bL��bpfk��bglkl4bgf|u�rj
��bml ��} r�nkbpf�s���n|aqi�r w u�x�xzs	fk{ � ��bgf4v$s�d�fkbpr�É4ßVl"aql4n"��bgu�n|oqaq��d¤��i�r���f|bpn|bpfzur��bgf|o�s	u���n
��s�xyacnJx�bpd�fBßVr�n�l|��dbpa���u�r�j�l4x J j�oca���d���bpacn|bpr"�Cbga@j�bgf|aqr�j�bpfkbpx � u�v � s	rC�=��bpf } r�v~i�f|xzs &
n|aqi�rCl|l æ b Ñ a � �GsGnkaci�r�É
¾,+¯ÃQ0QÄ õ Å�p p ÜeÚ��]ô
� ß]��bm�¥n w uxyxzs�f|{ �z} r�v~i�fkx�s	n|aqi�r�aql4n(bpaqr�ß î n|f�s	��n(s	ul6��bgf �¦} r�nkbpf�s��¥nkaci�r w uxyxzs�f|{ �
} r�v~i�f|xzsGnkaci�r�ÉE��aqbpf\aqrA��aqbgl|bpx§��bpf|v$s	d�fkbpr � acf���l|acb a bm��i���d Ñ ufvß9f|��bpr�r�u�rjUh�i�r æ i &
l|aKnkach�bpr } r�nkbpf�s	��n|aqi�rbpr=h�bpf � bpr��bpn�ÉeúLs���u�f���d;��s�l5dacbgfJr�ufJbpaqr � bpaqo0��bgf ��} r�nkbpf�s���n|aqi�r
w u�x�xzs	fk{ � h�bpf � bgr��bpn � acf�� F f|bm��u Ñ aqbpf|n,l|aq��dts�u��dt��bgf � u�v � s�r�;x�aKn\��bpx���aqbe��bpx
��bpf|v$s	df|bgr Ñ u�j��	r�j�oca���d Ñ u¨x�s���d�bprC��b } r�v~i�f|xzs	n|aqi�r¨l æ b Ñ a �DÑ aqbpf|n � bpf���bgr[x]ulkl�É�� â f
bpaqr�bgrië9oqs�rzx â lkl|bpr���aqbBß]��bp��n|bLs	r�j�bpj�bp��bpr � bgfk��bpr���aqb���bgf�ë9o�s	r�d�bgf|h�i�fk��fkacr�j�n�ÉQú,acbß]��bp��n|b(��bpf8Ï�aqbpoqb6�Cbgf|bm��d�r�bgr=l|aq��d<s	uClJ��bpx^��bpf|v$s	d�fkbpr�Éú�aqbtbgr�n�l|��dbpa���bpr��b w ��d � s���dl7nkbpoqocb;��aqbgl|bglU��bpf|v$s	d�fkbprCl F a�l7n=��acb�ß9r�nklk��d�bpa���u�r�j�l &
x J j�oca���d���bgaKn�ur�th�i�f�s�ocoqbpx�aqd�f���u�n Ñ bpr�É¥úLs�l,��bpf|v$s	d�fkbpr;�Gs	rrtr�u�f�bgr�n�l|��dbpa���bpr;i��ë9o��	r�bt��acbtbgacrbpr¢��bgl4n|aqxyx]n|bgr�ß]��bg��n"bpf � aqf|��bpr Ñ ulks	x�x�bpr�j�b�v$s�l|l4n � bgfk��bgr¢l4i�ocoqbpr�Éú,acbml4bVß9r�nklk��d�bpa���u�r�j"aql4n\xyacn Ñ s	docfkbpa���d�bpr ç s	r����bg��acr�j�u�r�j�bprth�bpf�l4bgd�bpr F ��aqbeaqr ü s &æ acn|bgo�ÌDÉ Ó=É Ó�s	u�v~j�b�v â d�f4nzl|acr��É w i�a�l4n�s�r Ñ u�rbpd�x�bpr F ��s�lkl]r�u�f�aqr£j�s	r Ñ �Cbml7nkacx�x]n|bpr
���	oqocbgr�bpaqr Ï�ulks	x�x�bpr�v â df|bgr�x J j�oqaq��d � aqfk�¥É � ��j�bgl|bpd�bgr�h�i�r���aqbgl|bpfel7n�s	fk��bpr�ß9aqr &
lk��d�fk��r���u�r�jyaql4n�h�i�f�s	oqoqbpx^��bpf���u�n Ñ bprt��aqbgl|bglJ��bgf4v$s�d�fkbprl���u P bgfkl4n5v~fks�j ��â f���aqjDÉ=ú,acb
� uCl4r�u�n Ñ u�r�jUh�i�r æ i�l|aKnkach�bpr } r�n|bgfks���n|aqi�r�bgr<l4n|bgd�n�acr;��bpaqr�bpx���bpfkd��oKnkr�aql Ñ u�ä.bpfkbg��d &
r�u�r�j�l|s�u�v � s�r����bpfy��sGv â f]j�bgocbgaql4n|bpn � bpf���bpr�x]uCl|l F l|i���s�l|l6dacbgfe��s�h�i�r�s	��j�bgl|bpd�bgr� bpf���bpr=x]ulklJl|i�o���dUbpaqr<��bpf|v$s	d�fkbpr Ñ u<aqx æ ocbgx�bpr�n|aqbpfkbprÏ�ulks	x�x�bpr�j�b�v$s�l|l4n�a�l7n\��s�l � ß���bm�¥n w u�x�xzs	fk{ � ��bgf4v$s�d�f|bgr Ñ uf � ul4r�u�n Ñ u�rjUh�i�ræ i�l|aKnkach�bpr } r�nkbpf�s	��n|aqi�r�bgr6acx w]æ b Ñ a � �GsGnkaci�rl|s�u�v � s	r�\v â f���acb } r�v~i�f|xzsGnkaci�r�bpr]j�bpfkaqr�j�bgf
s	o�l(��s�l ��} r�n|bpf�s���n|aqi�r w u�x�xzs	fk{ � ��bgf4v$s�d�fkbpr�u�r��h�bpfkj�oqbpa���d��s	f\x�aKny��bpr �éç bml4i�u�fk�pb
w u�x�xzs	fk{ � ��bgf4v$s�d�fkbpr�Éhí�bg��i���dzxzs���d�nV��bpf�l|bpdf9r�aqbg��fkacj�b+��u�n Ñ u�rj�l|j�f�s�����aqbgl|bgl9��bgf &

Öhá



v$s	df|bgr"bml5u�r�aqr�nkbpfkbglkl|s�r�n5j�bpj�bpr â ��bpf Ñ É ä�É���bpx �cç bml|l|i�ufk�pb w uxyxzs�f|{ � ��bgf4v$s�d�f|bgr�É
¨¤� ¨ ©ï©(¯�©(ª�Á���«I�%©¦Èl�l©ü��©)YZ[<�N���%«�© ©(�
ª bgj�bpoq�s�l4aqbpf|n|b w {�l4n|bgx�bej�f|«�rC��bprAl4a���d�s�u�v���bgf,��bgf|¬.bpr��u�r�j=bpaqr�bpf\;bprj�byh�i�r ª b�®
j�bgocr;ux�j�bpbgacj�r�b�nkb w ��d�oqulkl7v~i�ocj�bpfku�r�j�bgr;s	rl4n|bgocoqbprt¯gut� J r�r�bgr@° ª bgj�bgocr;��bglk��d�fkbpaq�Cbgr
aqr�bgacrbpf . ��ÿ�ÿ�±2±2±{���'ÿ$ÿ¤±2±2± ts	r�aqbpf w aKnkusGnkaci�r�bpr�acr¢��bgr�bpr���bgl4n|aqx�x(n|b � ��n|aqi�r�bgrj�bpnk�	n|aqj	n�¬�bgfk��bgr£l|i�oqocbgr@°9²,u�fk��d���aqbgl|bpr���i�r�¯pbg³�n|aqi�r�bgocoqbpr£�Cbml4i�r��bgf|bgr � u�v~�s	u�h�i�r
ª bgj�bpoqrz� J r�r�bgr��s	f�s	u�v��s�l|aqbpfkbpr��b���bpf|v$s	d�fkbpr�bpaqj�bgr�n|oqaq��dzr�u�f9fkbgs�j�aqbpfkbpr��s���nkache¬�bgf4®
��bgr@°*´Vacr�b"h�i�f|f�s	ulklk��ds	u�bgr��by��bpfkds	ocn|bgrl|¬�bgaql|b�a�l7nyxyacny��acbml4bgf � f|neh�i�r���bgf4v$s�d�f|bgr
r�a���d�n]¯pu[aqx�³�oqbpx�bpr�n|aqbpfkbpr0° } rl|��bgl|i�r��bgf|bU¬�bgr�r[��aqb � r¯gs	do.��bgf ª bgj�bgocr[bgacr�«�Cbgf4®
��u�f���dlk��d�acn4n|oqa���d�bgl(�s P s�r�r�aqxyx]n]�Gs	r�r�bml(¯gu[´�µ�bp��n|aqh�aKn��Gnkl|bpaqr���u P bpr[��bml w {�l4n|bpxzl
��i�x�xybgr"i���bgfJbpaqr�bpr=bpfkd�bg��oca���d�bgr"��bgf|¬5s	ocn|u�rCl|s�u�v~¬.s�r�"�Cbm��bpu�nkbpr@°
} r���aqbgl|bpx � �lk��d�r�acn4n=l4i�ocoqbpr¢¯g¬�bga���bpf|v$s	df|bgr�h�i�fkj�bml7nkbpoqoKnz¬.bpf���bpr F ��aqbtj�fku�r��®

oqbpj�bgr�¢s	u�v]��bpf=��bpfk¬�bgr��u�rj[h�i�r ª bpj�bpoqr��s�l|aqbpfkbpr@° } x¡bgfkl4n|bgr � bgacoL¬Jaqfk��¶ ��·V¸
h�i�f|j�bgl4n|bgococng°�¶ ��·V¸ aql4nJbpaqr�b · f|i�j�f�s	x�x�acbgfkl|³�f�s���d�b���acb\bpaqr�bgr"j�s	r�¯gd�bpacn|oqaq��dbpr � rlksGn|¯
¯puf · f|i�j�f�s	x�x�acbgf|ur�j�h�i�r � j�bgr�n|bpr�h�bpf�l4³�fka���d�nm° } x¹¯p¬.bpacn|bgr � bpaqo�¬Jaqfk����s�r�r�bpaqr
��bpf|v$s	df|bgrtbpfkoq��u�n|bgf4n F ¬�bgoq��d�bml,��u�fk��dA��aqb � r�j�s��Cbyh�i�r ª bpj�bpoqr FEº f|acn|bgf|aqbprtv~«�fe»�dsG®
f�s	��n|bgf|a�l4aqbpfku�r�jeh�i�r;¼�aqbpoqbpr=aqx^½�r�nkbpf�l|��d�aqbg�"¯pu"¾7²�bml4aqfkbgl¦¿Lv~bgl4n|oqbpj�bpr=¬JacoqoI°

Ã+ÚÄÃ�ÚVÛ Â�éJq�À
¶ ��·V¸ S �,��Á.h����tÂ�Â F ²,�Á.²L�Ã�Ä�Ä�¶�s�Å�²�h ª ²L�Ã�Ä�Ä�¶��QUEaql4n.bgacrb · f|i�j�f�s	x�x�acbgfkl|³�f�sG®
��d�byv~«�f � j�bpr�nkbpr@Å0��acb T d�r�oqaq��d���bpacn|bgr�aqr���bpf w {�l4n|bgx�l4n|fku���n|uf6xyacn]��bgx§aqr º s�³�acn|bpo
Ã�°ÆÃ�°ÆÃ<bgf|¬5�	d�r�nkbprA¾ · f|i��pbg��u�f�s	o ª bgs�l4i�r�aqr�j w {�l7nkbpx(¿<s	u�v~¬�bgaql4ng°�²�aqb � u�nki�fkbpr¨��aqbgl|bpf
· fki�j�fks�xyx�aqbpf�l4³fks���d�b<³�oq����aqbpfkbpr¢v~«�f<bgacr�b�½�r�nkbpf|n|bpaqoqu�r�j£��bpf · f|i�j�f�s	x�x�acbgf|ur�j[aqr
¯p¬.bpaEÁ.bpfkbpa���d�b�°�¼�ux�bpaqr�bpr"aql4n���acbml5��bpfJÁ.bpfkbpa���dU��bgf5��u�fk��d"bpaqr�b(Ç,��È7bp��nkl|³�f�s���d�b,��b�®
É r�aqbpf|n,¬Jaqf��;u�r�;¯gu�x�s	rC��bpfkbpr;a�l7n\��s�lklL��bpfLÁ�bgf|bgaq��dt��bpf\��u�f���dtbpaqr�betb�nks�l4³fks���d�b
��b É r�aqbpf|n5¬Jaqf��E°
²�bgf"Á.bpfkbpa���d¢��bpf=��u�f���d���aqbAÇ,��È7bp��n�l4³�f�s���db<��b É r�aqbpf|nU¬Jaqfk�@ÅV��bglk��d�f|bgac��nUx�bpr�®

nks�oca�l4n|a�l|��d�b�Á�bgj�fkaKµ�bt¬Jaqb�¯�° ÁL°�¼�acbgo,i���bgf"Á.bpoqaqb�ve��aqb���bpa\��bgf · fki�j�fks�x�xyaqbpfku�r�j�bgaK®
r�bml � j�bpr�nkbpr�h�bpfk¬�bgr��b�n"¬�bgfk��bgr���Ê�r�r�bgr@°�²,acb�;bpnks�l|³�f�s���d�b;dacr�j�bpj�bpr@Å5��b É r�acbgf4n
��aqbeÁ.bp¯gacbgd�u�r�j�bgrt¯p¬Ja�lk��d�bpr���acbml4bgr�Á.bpj�f|acµ�bgr@° º i�r���f|bpn|b(Á.bpj�f|acµ�by��aqby¶ ��·V¸ acr���bpf
Ç,��È7bg��n�l4³fks���d�beur�nkbpf�l7nk«�n|¯pn]l4aqr��¼�aqbpoqb�Å0Á.bpoqaqb�v$l\u�r��¾ · f�s���n|a��ps	o ª bms�l|i�r�aqr�j ª u�oqbgl¦¿
Ë · ª ® ª bpj�bgocr�Ì¥°�;aKn���aqocv~b.��bgf · ª ® ª bgj�bgocr(a�l4n�bml@x�Ê�j�oca���d@Å�l4³�bp¯gacbgoco�s	u�v��bpx º i�rl4n|fku���n
¼�aqbpoE¯gu<s�f|��bpacn|bgr@°
´9aqj�bpr�nkoca���d�bgl�¼�aqbpo���bpf · fki�j�f�s	x�x�aqbpf�l4³�f�s���db�¶ ��·�¸ a�l4nybmlpÅ9��bgr�l|i�rCl7nzl7n�sGnkaqlk��d

aqxy³ocbgxybgr�n|aqbpf|n|bpr } r�n|bpfk³�fkb�nkbpfk¯p{���ocul�³�fki�j�fks�xyx�aqbpfk�s	fV¯puUxzs���d�bpr"u�r�Ul|i�x�acn.ur�nkbpf
s	rC��bpfkbpxÍ¯puybpr�n�l|��d�bgaq��bpr@Å�¬.bpo���d�bgl�¼�aqbpo�s	ul���bgf�;bpr�j�b���bgfV¼�acbgocb5s	uCl4j�b�v~«�d�f|n�¬�bgfk��bgr
l|i�oqoI°�²Ls	d�bgf5¬Ju�fk��b(��acbml4b w ³fks���d�b,x�acn º i�rl4n|fku���n|bpr=s	ul5bgacrbpf�;bpnks�l|³�f�s���d�b,bpfk¬�bgaK®
n|bgf4nm° º i�rl4n|fku���n|b���bpf5;b�n�s�l|³�fks���d�b5ocbgj�bgrzv~bgl4nV¬.bpo���d�b · ª ® ª bgj�bpoqr�u�rC�z¬�bgoq��db,¼�acbgocb
s	uCl4j�bp¬5�	d�ocn.¬.bpf���bgr=l|i�oqocbgr@°�;i�xybgr�nks	r=a�l7n���aqb � uCl4¬5s	d�o@��bpfL¼�aqbpoqb\u�r�<��bgf ª bpj�bpoqr
s	u�v.bgacr�bgf6h�i�fk��b É r�aqbpf|n|bgr�Ç,f���r�u�r�j=�Cbgj�fk«�r��bpng°0²,aqb º i�rl4n|fku���n|b���bpf]tb�nks�l4³fks���d�b
j�fkbpacv~bpr=¯�° ÁL°��Cbga0��bgf � ul|¬.s�d�o@��bgfL¼�aqbpoqb\s�u�v���acbml4b]Ç,f���r�u�r�jy¯pu�fk«����°

Î Ä



n\ÏGÐ�Ñ	ÒmÓ$Ñ�Ð�Ô)mUÕ�Ð�Öm×CØ�Ó$Ø�ÙÛmUÚ�Ô$Õ�Ö
²,bpf\¼�¬�bm���"��bgf · ª ® ª bgj�bpoqr;a�l7n,��acbyts	r�aq³�u�o�sGnkaci�rt��bpf6¼�aqbpoqb(bpaqr�bgl � j�bpr�n|bgr@°C²Ls	��bpa
��Ê�r�r�bgr · ª ® ª bpj�bgocr(s�u�v~j�fku�r�\aqd�fkbpf w n|fku���n|u�f*bpaqr6��aqbpoq¯gs	do�h�i�r � ��n|aqi�rbpr(��s�fkl4n|bgocoqbpr@Å
s	u�v���aqb6acx���i�ocj�bpr��bgr"rC�	d�bgfJbpaqr�j�bgj�s	rj�bpr"¬�bgfk��bprU¬Jaqf��E°
} r � ����aqo���u�r�j�Û° Â�l4aqr����aqb<��f|bgaJ��i�r¯pbp³�n|aqi�r�bgocoqbpr�´9��bpr�bgr���bpf · fki�j�fks�xyx�aqbpf|®

l|³�fks���d�bz¶ ��·V¸ s	r�j�bpj�bp��bprAu�r��xzs	r��Gs	r�r[�s	f�s	rAbpfk��bprr�bpr@Å@�s�lkl(��aqb · ª ® ª bpj�bpoqr
s	u�v0��bpf�d�Ê���dl7nkbpr�´V�Cbgr�b,s�u�v0��bpr"��s	fku�r�n|bgf|oqacbgj�bgr��bprU¼�aqbpoqbpr"��bgl � j�bpr�n|bgr�s	fk�CbgaKnkbpr@°
w i�xyacnJ�Gs	r�r;��bgf � j�bgr�nJ��u�fk��d<��aqb\��bpfk¬�bgr��u�r�jz��aqbgl|bpf ª bgj�bgocr@Å�l|bpaqr�b]¼�aqbpoqb\«��Cbgfks�f4®
��bpacn|bpr<u�rC�"«�Cbgf|¬5s���d�bgr@Å�s	o�l4i�aqrl|j�bglks	x]n.fkb�ÜCbp��n|aqh�b\���	d�aqj���bpacn|bpr=j�bgj�bgr�«�Cbgf5l|bpaqr�bgr
¼�aqbpoqbprA¯pu�x � ulk��fku���t��fkaqr�j�bgr@°�´9acrb · ª ® ª bpj�bpo�a�l7n6o�s	u�n�Ý ���Á�h����,tÂ�ÂGÞ���b É r�acbgf4n
s	o�lgß
n{m�ó�mUÕ�Ù�Õ�ÔVô�àtáãâ Ï à@ä
²Ls	��bpaJ��bp¯pbgaq��dr�b�n à ��bpr º i�³�v,��bgf ª bpj�bgoIÅ à@ä ��bgr º Ê�fk³�bpf���bpf ª bgj�bpoJur� â ��acb
w ��d�u�nk¯p��bg��aqr�j�ur�j ËIå us�fk�CÌz��bpf ª bpj�bpoæ°V²,bgl|¬�bgaKnkbpfkbpr¢¬.bpf���bpr¢s	uC��d��9s�f|a�s	�ocbgr�aqr�®
r�bgf|ds�oc����bml º i�³�v�ur����bgl º Ê�fk³�bpf\bpaqr�bpf ª bpj�bpo�bpfko�s	u���nm° � rds	r����aqbgl|bpx�j�fku�r��®
oqbpj�bgr��bgx � u�v~�s	u¢bgacrbpf · ª ® ª bpj�bgo��Gs	rr¢x�s�r¢h�bgfklk��d�aqbg��bgr�b;çV{�³�bpr¢h�i�r ª bpj�bpoqr
u�r�n|bgfklk��d�bgaq��bgr@°C²,aqbgl|b]çV{�³�bprth�i�r ª bgj�bpoqrt¬.bpf���bpr<��bpr�Ê�n|aqj	nLu�x�bpaqr�b�Ç,f���r�u�r�j�s�u�v
ª bgj�bpoqr=bpf�l7nkbpoqocbgr"¯gu"��Ê�r�r�bgr@°�²,acbml4b]Ç,f���r�u�r�jy¬Jacf��"l|³�	n|bpfJaqr<��bpf�;bpnks�l4³�f�s���db,��b�®
r�Ê�n|aqj	ngÅ*u�xèbpaqr�b � uCl4¬5s	d�o�¯p¬Ja�l|��dbpr�s	r�¬.bpr���Cs	fkbpr ª bpj�bpoqr�¯pu���bpj�«rl7nkacj�bpr@Å���bprr
��aqb w nks�r��s�fk��s�ul|¬.s�d�o�i�d�r�b�Ç,f���r�u�r�j�l4��fkaKnkbpfkacu�xRa�l4n9acr�dbpfkbpr�n9r�a���d�n���b�nkbpfkx�acr�a�l4n|a�l|��d@°
ts�rA��o�s�lkl4a É ¯gacbgf4n(��aqbgl|b ª bpj�bpoqr@Å@aqr ª bpj�bpoqr�v~«f]��bgd�ocbgf Ë v$s�acoqu�fkbzf|uocbmlkÌLé=Å0fkbgs���nkach�b
ª bgj�bpoqr Ë fkbgs��¥nkach�b;f|u�oqbgl�Ì ¾ Å.³�o�s	r�bgr��b ª bgj�bgocr Ë ³�oqs�r¢f|uocbmlkÌzê u�rC�¢i�³�nkacx�aqbpfkbpr�®
��b ª bpj�bpoqr Ë i�³�n|aqxya�lksGn|aqi�r�fku�oqbgl�Ìeë�°*´Vacr�b;Ç,fk��r�ur�j���s�fks�u�v.¬Jaqf���v~i�oqj�bgr��bpfkxzs	ì�bpr
j�bgj�bg�Cbgr@°�´VlJj�acocngß

é æQ¾ æ ê æ ë
²,acb(Á.bg��bpu�nku�r�jzu�r�<��aqb w nkf|u���nku�f���aqbgl|bpf º o�s�lkl4bgr"h�i�r ª bpj�bpoqr<aql4nJv~i�oqj�bgr��bpfkxzs	ì�bpr
bpfk��oq��f4nm°E²�aqb } ��bpbzbgacrbgl6ç�{�³ulL¾¦v$s	aqocu�fkb�f|uocb�¿7a�l7nmÅ@��s�lkl\aqrA��bgl4n|aqx�x(nkbpr w acn|us	n|aqi�r�bgr
â ��aqbyÁ.bg��acr�j�u�r�j�bpr<v~«�fLbpaqr�by¬�bgaKnkbpfkb � ul4v~«�d�fku�r�j=��bgl6¼�aqbpo�l à raq��d�n\j�bpj�bp��bprtl|acrC�
u�r�£l4i�x�aKny¯p¬.bpaqbpfkocbga ª bms	��n|aqi�rbpr¨��s�fks�u�v���bgr����s	fy¬�bgfk��bpr@°�¼�u�xãbpaqr�bgr¨�Gs	r�r���s�l
��b�n|fkb�µ�bprC��be¼�aqbpo à v$s�ocoqbprj�bpo�s�lkl|bprU¬.bpf���bgr@Å���aqbgl5¬Jaqfk�=��u�f���d=��acb\x�i���a É ¯paqbpf|n|b ª bgj�bpo
Ý ²�h ª ²L�Ã	Ä�Ä�¶���Þ à¨áíâ Ï î bgf|fkbpa���d�n�acrC��bpx§��bpf º Ê�f|³�bpf\��bpf ª bgj�bpo���bp¯g«�j�oqaq��d�bpaqr�bgl
¼�aqbpo�l�oqbpbgf,��oqbpaq��nmÅ�i���bgf�¯gu�x�s	r��bpfkbpr;aqr��bpx��s�lL¼�acbgo à ��u�fk��d;bgacr�s	r��bgf|bmlL¼�aqbpo à@ä
bpf�l|b�n|¯pnJ¬Jacf��E°
²�aqb } ��bgb5��acb���bgx�ç�{�³ybpaqr�bgf�f|bms	��n|aqh�bgr ª bgj�bpo�¯gu�j�fku�r��bpoqacbgj	n�aql4n�v~i�oqj�bgr��b�ß�ïAbpr�r

bpaqr�b(��bgl4n|aqx�x(nkb w acn|us	n|aqi�r â bpaqr�n|fkaKn|ngÅCl|iz�Gs	r�rt��acbml���aqb]ð�i�n7¬�bgr��aqj���bpacn���bpf�´Vf|¯gbpu�®
j�ur�j5bpaqr�bgl�¼�acbgo	¯puf0��i�ocj�b�dCs	��bpr@°m²�aqbglE¬Jaqf��,aqr(��bgf@x�i���a É ¯gacbgf4nkbpr ª bgj�bpoÝ ²,h ª ²,�Ã	Ä�Ä�¶	��Þ¦ß
î áñâ Ï à@ä ¯gu�x � ulk��f|uC����j�bp��f�s���d�ng° ª bpj�bgocr�v~«fe��aqb · o�s	r�u�rjtj�bg�Cbgr[��acb"½�xzl4bpn4®
¯pur�j"h�i�r�¼�acbgocbgr�¯gu · o��	r�bgrAs�r@°E²,s��Cbga�¬Jacf��tbgacr[¼�aqbpo�aqx º i�³�vVbgacr�bgf ª bpj�bpo���u�f���d
bpaqr w u��¯paqbpo�i���bpfLaqx��s	oqo���s�lLlk��d�i�rtbgacr w u���¯gacbgo*h�i�fkocaqbpj�n�aqr�bpaqr�b�sGnki�xzs	fkb � ��nkaci�r
u�x�j�bml4bpn|¯png°�²,aqb ª bgacd�b,h�i�ry��bgf4v~bgacrbpfku�r�j(bgacr�bml � ul4j�s	r�j�l4¯gacbgoql9acx º i�³�vEbpaqr�bgf ª bgj�bpo
��u�f���d[��aqb � r�¬.bpr��u�r�jtbgacr�bgf]i���bgf]x�bpd�fkbpfkb ª bgj�bgocr��Gs	rr[l4i�s�oqle��aqb � ul4v~«�d�fku�r�j
bpaqr�bml · oqs�rl6s	rj�bgl|bpdbpr�¬.bpf���bgr@° ª bpj�bpoqr�v~«f(��acb · oqs�r�ur�j<¬�bgfk��bgr�s��Cbgf6d�acbgf6r�a���d�n
¬.bpacn|bpfJ��b�nkfks���d�n|b�nm°
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� ����aqoq��ur�jzÛ° Â�ß º i�r�¯gbp³�nku�bpoqoqbL´V�Cbgr�bpr<aqr<¶ ��·V¸ Ås	uCl\Ý �,��Á.h����tÂ�ó�Þ

ô Õ�ÒgÐÖpõ�ÏGÐ�Ñ�ö*Õ
²,acb;;bpnks�l|³�f�s���d�b"aql4n���aqb w ³�fks���d�b=xyacn���bpf���bpf } r�n|bpfk³�fkb�nkbpfk¯p{���ocule³�fki�j�fks�xyx�aqbpf|n
¬.bpf���bprAl4i�ocoæ° w acbzl4n|bgococn(��s	x�acn\bgacr º i�r�n|fki�oqoql4n|fku���n|u�fL��s	fm° º i�r�n|fki�oqocaqbpf|n,¬.bpf���bprAl4i�oco
u@° s�°�¬�bgoq��d�bml.¼�aqbpoC�Cbms	fk�CbgaKnkb�n.¬�bgfk��bgr�l4i�ocoCu�r�z¬.bpo���d�b���bpf ª bpj�bgocr"s	r�j�bp¬.bpr��bpn9¬�bgf4®
��bgr�l|i�oqoqbpr@°	²Ls	¯guy¬.bpf���bgrzÇ,f���r�u�r�j�bpres�u�vE��bprU¼�aqbpoqbpryu�r����bgr ª bpj�bgocrz��bml � j�bpr�n|bgr
��b É r�aqbpf|ng°�²,aqb\Ç,f���r�u�r�j6v~«�fJ¼�aqbpoqb�¬Jacf��zu�r�nkbpf�Á.bgf|«����l|aq��d�nkacj�u�r�j\bpaqr�bpf · fkaci�f|acnk�	nV��bpf
¼�aqbpoqb6j�bg��aco���bpn�u�r�;��aqbyÇ,f���r�u�r�jzs	u�v9��bgr ª bpj�bpoqr=bgf|j�ac��n�l4a���d;s	ul���bpf�i��Cbgrt��s	fkj�bp®
l4n|bpoqocn|bpr º o�s�lkl|a É ¯gacbgf|ur�j�h�i�r ª bgj�bgocr@°�²,s�l�¶ ��·V¸ ��bgf4v$s�d�fkbpr;a�l7n,s�oql|izbpaqrt;a�l|��d�h�bpf|®
v$s	df|bgr@Å���s�l|l�l4iG¬.i�do ª bpj�bpoqrz¬Jacb,s	u��d · fkaqi�fkaKn��Gn|bgrzh�bgf|¬.bpr��b�ng°�²,s]s	��bpf���acbL��s	u³�n4®
s	fk��bpacn,s	u�v�¼�aqbpoqbprt��u�fk��dt��acb · ªPª bgj�bpoqrts	�Cl4i�och�aqbpf|n�¬Jacf��EÅ¬Jufk��be��acbml4bml���bgf4v$s�d�f|bgr
aqr���bpr � �l|��dr�aKn|n ª bgj�bpoq�s�l4aqbpf|n|b5��bpf|v$s	df|bgrybgacrj�bpj�ocaqbg��bpf|ng°�¼�ufVÁ.bgl4n|aqxyxeu�r�j]��bpf9¯gu
��bpfk«����l4a���d�n|aqj�bprC��bpr ª bgj�bpoqrtu�rC�A¼�aqbpoqb]¬Jaqfk�tbpaqr�be�u�r���n|aqi�r[÷zø Z ��b É r�aqbpf|ng°�´Vl,j�aqoKn
v~«�f,¼�aqbpoqb6jß

ù �)Î � c$ú�f�rz± à µ=ú�Ï ¶ ��à ä ä à ä æ � à ´
²,acbml4b��u�r���n|aqi�r�j�ac��nJÈ7bg¬�bgaco�l(��s�l]¼�aqbpo9��¯g¬6°*��aqb ª bgj�bpo�s	r���aqbzx�s	û�acxzs	o���bp¯g«�j�oqa���d
��bgfLÇ,fk��r�ur�jzs	u�v9��bgr=��b�nkf|bpµ�bgr��bgr�Ç,��È7bp��n|bgr<aql4ng° w acb]¬Jacf��=u@° s°�aqr;bpaqr�bpf�¬.bpacn|bgf|bgr
Ç,³�bpf�sGn|aqi�re��bpf9;bpnks�l4³�f�s���db9h�bgf|¬.bpr��b�ng°G²,acbml4b5a�l7n9��aqb�Ç,³Cbgfks	n|aqi�r�üpýpþcý Z °	²,aqbgl|bJÇ,³�b�®
f�sGn|aqi�rz¬5�	doKnVaqrU��bgf.tbpr�j�b���bpfJ¼�aqbpoqb�bpaqr=¼�aqbpo�s	uClpÅ�¬�bgoq��d�bml9xzsGû�aqxzs	o��bp¯g«�j�oqa���d���bpf
��b É r�aqbpf|n|bprUÇ,f���r�u�r�j6u�rC��¬�bgoq��d�bml�s	ul4v~«�d�fk�s�f9aql4ng°�´Vl9l|acrC��¬�bgaKnkbpfkb���u�r���nkaci�r�bpr�s�u�v
��bgr�ç*bpfkx�bpr�bpaqr�bgf];b�n�s�l|³�f�s���d�b�h�i�fkl4n|bgocoq�s�fyÝ ²L��Á5²,�Ã�Ä�Ä�¶�smÞ¦° w i;�Gs	rrAxzs�rA¯�° ÁL°
��aqb���ur���n|aqi�r�ÿ�ø����*ß.aqr��aqh�a���us�o å i�s	o�� È ��b É r�acbgf|bgr@°�²,aqbgl|bt��u�r���nkaci�r¢j�aq��n"��bgr
å bp¬Jaqr�r���bgr[��bpf � j�bgr�n]��u�fk��d���aqb�Á.bgs�f|��bpacn|u�rjt��acbml4bmle¼�aqbpo�l6bpfkds�oKnkbprA¬J«�fk��b�s	r@°
²,acbml4b(�u�r���n|aqi�r�bgr<��Ê�rr�bpr<��s	rr=¬Jaqbg��bpfku�x�aqr;��bpr�Ç,³�bpf�sGn|aqi�rbpr<��bpf�tb�nks�l4³fks���d�b
h�bgf|¬.bprC��b�n5¬�bgfk��bpr=u�x�j�bpbpaqj�rb�n|b\´�µ�bp��nkb6¯pu<bpfkf|bgaq��dbpr@°
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� Õ�ÝeÕ�Ï�ÒmÚ*Ø�Ù��*Õ�Ö ñ Õ�Ï
	¦Ð�ö*ÏGÕ�Ø*Ö
Þ��� Õ��EÒgÕ � Õ�Ø*Õ�� ²,acb · fki�j�fks�x�xyaqbpf�l|³�fks���d�b]¶ ��·V¸ ��aqb�nkb�ne��ufk��d���aqb � r�¬�bgr��u�r�j
��bgfV¾ · f�s���n|a��ps	o ª bms�l|i�r�aqr�j ª u�ocbmlæ¿6j�fku�r��oqbpj�bpr��bL;Ê�j�oca���d���bpacn|bpr<¼�acbgocb\¯guU��bpbpaqr�ÜuCl7®
l|bpr@°.²�aqbglUj�bglk��d�aqbpd�ngÅVacr��bpx ��bpf�´Vr�n7¬Ja�����ocbgfUbgacr�bml � j�bpr�n|bgr@Å���acb4È7bpr�aqj�b w aKnkusGnkaci�r
��u�f���d���acb w ³�bp¯ga É ¯gacbgf|ur�j"h�i�r · ª ª bpj�bgocrA��i���aqbpf|ngÅ@��aqbyf|bgocbgh�s�r�n,v~«�f6´Vr�n�l|��dbpa���u�r�®
j�bgr[s	u�vL¼�acbgocbgr¨l4aqr�E° w it�Gs�r�r[bpfy¯�° ÁL°@v~bml7nkocbgj�bpr¨acr[¬.bpo���d�bgf w acn|us	n|aqi�r¨��bpf � j�bgr�n
bpaqr=�Cbml7nkacx�x(nkbgl,¼�acbgo�v$s	oqocbgr�oqs�l|l|bpr<l|i�oqo�i���bgfJacr<¬.bpo���d�bpf w acn|uCsGn|aqi�r=bpfJbgacr�¼�aqbpoEaqr;l4bgaK®
r�b w u���¯paqbpoqb�h�bpf|v~bpaqr�bpfkr�l4i�ocoæ° w i]�Cbml7nkacx�x(n5��bpf�´9r�n7¬Jaq����oqbpfVs�ocoqb w acn|uCsGn|aqi�rbpr@Å���acbLs	ul
l|bpaqr�bpf w a���d�n�¬Ja���d�n|aqj�v~«�f�´Vr�n�l|��dbpa���u�r�j�bpres�u�vCbgacrbpx ¼�aqbpo�¬.bpf���bpre��Ê�r�r�bpr0°�²Ls�l��Gs	rr
��bpa�bpaqr�bpf.j�fki�ì�bprz;bprj�b�s�r=¼�aqbpoqbpr�lk��d�r�bpoqo�¯pu�bgacr�bgf�bgf|dbp��oqaq��dbpr � r¯gs	do�s�r ª bpj�bpoqr
v~«�d�fkbpr0° } r���s���b�û(a�l7nV��aqbgl|b w ³�bp¯pa É �GsGnkaci�rz��bpf w acn|uCsGn|aqi�rbprybpfkd�bp��oqa���debgacr�v$s���d�bpfm°G²�i�f4n
¬.bpf���bprz¯�° ÁL°�acr�¾7²,f|i�³��pi�r��acn|aqi�r�¿�i���bgf�¾7�s�acoqu�fkbg��i�r��acn|aqi�r�¿,bg�Cbgrl4i w aKnkusGnkaci�r�bpr"l4³�b�®
¯pa É ¯gacbgf4nmÅC¬.bpo���d�b(¯gutbpaqr�bpx � ����fku��d���bml\¼�aqbpo�l�ur�;¯pu���bglkl4bgr��s�ocoqbproqs�l|l|bpr<v~«�df|bgr
l|i�oqocbgr@°�²Ls	r�bg�Cbgrzj�aq��n9bgl9s��CbgfVs	uC��d���acb5¾7»�i�r�n|bpû�n���i�r��acn|aqi�r�¿5x�acn���bgfVxzs	rz��aqb ª bgj�bpo
fkbp³�f���l|bpr�n|aqbpfkbpr6�Gs�r�r@Å	��aqbJ��acb w acn|uCsGn|aqi�ry��bglk��d�f|bgac��n���acb5u�f�l|����d�oqaq��d6v~«f9��s�l�´9fk¯pbgu�j�bgr
bpaqr�bmlV¼�acbgoql9aql4ng°�²,aqb w ³Cbg¯pa É ¯paqbpfku�r�j\h�i�r w aKnkusGnkaci�r�bpr�aqrz��bpr�bgr�bpaqr�¼�acbgo�acr���bgl4n|aqxyx]n|b
w u��¯paqbpoqb(h�bgf4v~bgacr�bgf4n�¬.bpf���bgr=�Gs�r�r@Åa�l4n�acr���s���b�û"dacr�j�bpj�bpr;l4izraq��d�n�x�Ê�j�oca���d@°¶ ��·V¸
��aqb�nkb�nU��s�xyacn"s�u�v\��acbml4bgfz´9�Cbgr�b���bgf=Ç,��È7bg��n�l4³fks���d�b"��bpaqr�b<¬�bml4bgr�n|oqaq��d�bgr£��i�f4nkbpaqocb
d�aqrl|aq��d�n|oqa���d"bgacr�bgf�²�bgocaq��bpf�sGn|aqi�r0°

ô Õ�ÒgÐÕ � Õ�Ø�Õ�� � u�v��bgf0´9��bpr�b���bpf�;b�n�s�l|³�fks���d�b�dsGn�¶ ��·�¸ ��bgr � rl|³�fku��d(��bpre¼�{�®
��ocuCl9��bgl w nks�r��s	f���Á5² }�} r�n|bgf|³�fkb�nkbpf�hGs	fka�s	��bpo�¯guzj�bgl4nks�oKnkbpr@°�²�u�f���dz��aqb���bpfk¬�bgr��u�rj
bpaqr�v$s���d�bpf · fki�j�f�s	x�x�aqbpfk��i�rCl7nkf|u���nkb���s�r�r���bpf�´9r�n7¬Ja�����oqbpf���bml � j�bgr�n|bpryl4bgoc�Cl7n�v~bgl4n|oqb�®
j�bgr@Å�¬�bgoq��d�b � ��n|aqi�rbprU¬5s	rrUs	ul|j�bpv~«�d�f|n�¬.bpf���bpr"l4i�ocoqbpr@°���aqbpf5j�bpd�n�bmlVx�bpdf.ux ��acb
��bpfk¬Jaqf|��oqaq��d�u�r�j�bpaqr�bgl*j�s�r�¯pd�bgaKnkoca���d�bgr � rlksGnk¯pbmlp°�´Vl�l|i�oqo���bgf*��i�x�³�oqb�n|n|b.��i�fkj�s	rj���bpf
²,bpoqac��bpf�sGnkaci�rtu�r�A��bgl�¾ · f�s��¥nkaq�gs	o ª bgs�l4i�r�aqr�jm¿ehGs	fkaqs��Cbgo*j�bgl4nks�oKnkb�n|bpnL¬.bpf���bgr@°�¶ ��·V¸
��aqb�nkb�n9d�aqbpf9¯gulk�Gn|¯goca���dev~«�f.¼�aqbpoqbJocbm��aqj�oqaq��d���aqb���bml7nkocbgj�u�r�j\bgacr�bgf�Ç,fk��r�ur�j6s	u�v0¼�aqbpoqbpr@°
²,acbml4b�Ç,fk��r�ur�j�¬Jaqfk�tv~«�f\bpaqr�b � ul|¬.s�d�o���bpf]¼�aqbpoqb]��bpr�Ê�n|aqj	ngÅ�a�l7n6s	��bpf\l|bpd�f6l|³s	f|nks	®
r�a�l|��dzur�zl7n�sGnkaqlk��d@° } r���s���b�ûea�l4n�bpaqr��	dr�oca���d�bml º i�r�¯gbp³�n9aqr\È7«�r�j�l7nkbpf5¼�bpacnVacr�nkbpj�fkaqbpf|n
¬.i�f���bpr@°�´Vl9h�bpfk¬�bgr��b�nV��acb,acr º s�³�aKnkbpo�Ã�° ¶\�Cbml|��d�fkaqbp��bpr�bgr�;b�n�sG® � ��n|aqi�r�bgr�u�r�zbgacr�b
� j�bpr�s�° } r���aqbgl|bpx w aqr�r�by��s�r�r���s���bpû;bp��bprl|iUx�acn\��bgx§¼�acbgoIÅ�bpaqr�bgr�hGs	fkaqs���oqbpr } r�®
n|bgf|³f|bpn|bpfJl|³Cbg¯pa É ¯paqbpfkbpr=¯pu<��Ê�r�r�bgr=s�u�v~¬5s	f|n|bpr0°�²,u�f���d=��acb6¯gul|�	n|¯goca���d�b\��bpfk¬�bgr��u�rj
��bgf�;bpnksG® � ��nkaci�r�bpr��Gs	r�r���s���b�û�bp��bprl|i6bpaqr�b�x�Ê�j�oqaq��d�b,Ç,f���r�u�r�j(s�u�v*¼�aqbpoqb�s	ul|r�u�n4®
¯pbgr"s��Cbgf.¬.bpacn|bgf|b,¯pulk�Gnk¯poqaq��db } r�v~i�f|xzs	n|aqi�r�bgr�h�bgfks�f|��bpacn|bgr@° w ie��i�x�x(n5xzs	rU¯gu=��bpx
�s�¯pacngÅ���s�lkl�s	uC��dt��acbe;b�n�s�l|³�fks���d�b6��bgacrb6¬�bml4bgr�nkoca���d�bgrtð�bpubpfku�r�j�bgr<d�bpfkh�i�f|��fkaqr�j	nmÅ
��aqb\acr<bpaqr�bgx�x�Ê�j�oca���d�bpr<²,bpoqac��bpf�sGnkaci�rl4h�bpf|v$s	d�fkbprUh�bpfk¬.bpr��bpnJ¬�bgfk��bgrU��Ê�r�r�bgr@°
¼�ulks	x�x�bpr�j�b�v$s�l|l4nJ��s�r�r;xzs	rtlks	j�bpr@Å���s�l|l�¶ ��·�¸ ;Ê�j�oca���d���bpacn|bpr=��aqb�nkb�n,��aqb(��b�®

fkbpacnkl�j�f|Ê�l|l4n|bgr�n|bpaqo�lzacr���s���b�û�acx�³�oqbpx�bgr�nkacbgf4n<l4aqr�¢ur��l|i�x�acn"��bgacrbt¬�bml4bgr�n|oqaq��d�bgr
ð�bgu�bpfku�r�j�bpr��acbpn|b�n���aqb\acr�nkbpfkbglkl|s�r�n�¬.��f|bgrzv~«�fJbpaqr�bL¬�bgaKnkbpfkb�bgacr�j�bpd�bgr��bgf|b\Á.b�n|f�s���d�®
n|ur�j°

Ã��ÄÃ���� Æ�� ��!#"%$'&�()"+*,�-�.!�$+/102/435�7698�$;:<*,/43=/
} r�Ý ç · �LÃ	Ä�Ä�Ã	s�ÞJ¬Jaqfk�¨bpaqr[¾7��f�s	x�bg¬�i�f|�	¿"��aql|��u�n|aqbpf|ngÅ�¬.bpo���d�bml]��bpaJbgacr�bgf�j�bpj�bp��bpr�bgr
;bgr�j�bJh�i�r�ï¢«�rlk��d�bpr Ë ²�bml4aqfkbgl�Ì���u�f���dz��acb � r�¬�bgr��u�rj(h�i�r ª bpj�bgocr�u�rC� · f|aqi�fkacnk�G®

Î ¶



n|bgr;bpaqr�b6��i�rl|aql4n|bgr�nkb6;bpr�j�b6h�i�rt¼�acbgocbgr=j�bpr�bgf|aqbpfkbpr<l|i�oqoI°�¼�acbgo0��aqbgl|bpf ª bgj�bgocr<a�l7n�bmlpÅ
��aqb � r�v~i�fk��bpfku�r�j�bgrzs	rz��aqb�;bprj�b���bgf.¼�aqbpoqbJbpaqr�bgl � j�bgr�nkbpr�j�bgrs	uyv~bml7nk¯pu�oqbpj�bpr@° } rl7®
��bgl|i�r��bgf|b]u�x���acb º i�rl|aql4n|bgr�¯(¯p¬Ja�lk��d�bpr;¯g¬�bga�¼�aqbpoqbpr�s�ulk��f|«C����bpr<¯gut��Ê�r�r�bpr;¬Jaqf��
bpaqr�b�j�bp¬Ja�l|l|b ª bg³�fk��l4bgr�nksGnkaci�r�bpaqr�bgl�¼�acbgoVbgf|¬5s	f|n|bpng°0²Ls�led�aqbpf]��bglk��d�fkacbg�Cbgr���bpf|v$s	d�®
fkbpr�aql4ne¬JaqbU��s�l(¶ ��·V¸ ��bgf4v$s�d�f|bgr�bpaqr[;a�l|��d�h�bgf4v$s�d�fkbpr@°E´Vl]�Cbgf|«C����l|a���d�nkacj�n]l4iG¬.i�do
ª bgj�bpoqr[¬Jaqb=s�u��d · fkaqi�fkaKn��Gn|bgr[��¯g¬6° · f��Gv~bgf|bgr�¯pbgr@°�²,sAs	��bpf���aqb å fku�r��o�s	j�b"��aqbgl|bgl
��bpf|v$s	df|bgrl6��aqb � r�¬�bgr��u�rj<��bpf ª bgj�bgocrAaql4n]¬Ju�f���bz��aqbgl|bgl6��bgf4v$s�d�fkbprAbp��bpr�v$s�oco�l6aqr
��bgr � �lk��d�r�acn4n�«���bpf ª bgj�bgoc�s�l4aqbpf|n|bL��bpf|v$s	df|bgr"aqr�n|bpj�f|aqbpf|ng°

> Õ�õ�Ï@?�ÖgÕ�Ø�ÒmÐ�ÒgÓI×CØBAC×�Ø�CVÓ$Õ�Ô$Õ�Ø
²,bpf º bpfkrtbpaqr�bgl(¼�aqbpo�l,¬Jacf�����b É r�aqbpf|n\s�oql º i�rGÈ7u�r��nkaci�r�bpr�h�i�r�j�fku�r��oqbpj�bpr��bgr���i�f4®
x�bpoqr@° å fku�r��oqbpj�bpr��b6�i�fkxybgocr=��bgl4n|bpdbpr;��s	��bpa@s�ul · fki�³�i�l|aKnkaci�r�bpr=i���bpfJ��bgf|bgr=ð�b�®
j�s	n|aqi�r�bgr@Å�l4iG¬JaqbUs	ocn|bgf|rCsGn|aqh�s	ulebpaqr�v$s���d�bpr�Á�bml|��dfk��r���u�r�j�bgr@°@´9aqr�v$s���d�b=Á.bml|��d�f��	r�®
��u�r�j�bprzl4aqr��¬Jaqbg��bgf|ux s	uCl � n4nkf|aq��u�nkbpr@Å�bpaqr�bpf ª bpo�sGnkaci�ryur��bpaqr�bpf5¼�s	d�o�s	u�v~j�bp�s�u�ngÅ
¬.i���bpaJbpaqr�b ª bgoqs	n|aqi�r�s	ulU��bpf�;bgr�j�b ±/rÉSED�SjÇ�S�æ�S�¹ ´ aql4ng°9´Vacr�Á.bpa�l|³�acbgo5v~«�f�bgacr�b
��i�f|x�bgo*��aqbes�ocoqb(j�bgrs	rr�nkbprtÁ.bgl4nks�r��nkbpaqocb(bgr�n|d��oKnLaql4ngß�F r~ÕFâ�G�çIH7ÕFâ�GWç�cqL`»
JLK,¡|Ç¨jº(ºpSTº&º&º)f °���«�f(¯p¬.bpa�¼�acbgoc¯gul7n��	r��b�M�N S MPO��Cbml7nkbpd�n(j�bgrs	u���s	rrAbgacrb } r���i�rl4a�l4n|bpr¯
¬.bpr�r@ß

Q F µ M N u�rC� H F µ M O v~«�fJbgacr;ç*bpaqoc¯gacbgo�R�bpaqr�bml�¼�acbgoql|¯puCl7n�s	r��bml5i���bpf
Q ��«�f]bpaqr � n|n|fkac��u�nes�ÅE¬.bpo���d�bglLaqr��Cbgaq��bgr¨¼�acbgoc¯gul4nk�	rC��b�bpr�n|ds�oKnkbpr�a�l7nmÅ@j�aq��n6bgl��bpaqr�b ¸ Ê�l|u�r�j<v~«�f���aqb���bpfkbpaqr�aqj�u�r�jt��bpfeÁ.bml|��d�f��	r��ur�jÅ@��aqb"��acbml4bml � n4nkf|aq��u�n
��b�nkf|acµ�n

��«�f]��aqb�Á.bglk��d�fkbpaq��u�r�j<��bpf º i�rl4a�l4n|bpr¯y¬Jaqf��A�s�l · f�����aq�GsGn -2S �ü9��üUT�ýE�'T cWV�S=X�f ��b É ®r�aqbpf|ng°�²,acbml4bml · f�����aq�GsGnJa�l7n�¬5s	d�fmÅ�¬�bgr�r;��aqb(¼�ul7n��	r��b V�S5X ��i�rl|a�l7nkbpr�n5l|aqr�E°
å aqoKn HZY S �ü9��üUT�ýE�'T\[ V ]=X_^ Å0l4i;l4n|bgd�bpr���aqb"¼�ul4nk�	rC��beaqx º i�r�Üac��n\¯pu�bgacrCs	r��bgf6u�r��bgl
¬Jaqfk�y��sGv~«f Y S �`[ V-]5X_^ ��b É r�aqbpf|ng°�´9�Cbgrl|i6¬Jacf�����s�l���i�f|ds�r��bgrl4bgacrybpaqr�bgf · f|aqi�fkacnk�Gn�l7®v~u�r���nkaci�rbadc"s	rj�bpri�x�x�bpr@°0²,aqbgl|b���u�r���nkaci�rAj�ac��n]��acb · f|aqi�fkaKn��Gn6bpaqr�bmle¼�aqbpo�l(��u�f���d
bpaqr�bgr£r�u�x�bpfka�l|��d�bgr¨ïAbpf|n�s	r@°�´Vl�a�l7nzbgacr�¼�aqbpo V Å�¬Jaq��d�n|aqj�bgfzs	o�lebgacr�¼�aqbpo X Å�¬.bprr
e`» [ Vf^�æ�e`» [ X_^ j�acocng°
´VlL¬Jacf��;h�i�fkbpf�l7n�s�r�j�bgr�i�x�x�bpr@Å���s�l|lgÅ¬.bpr�r�bpaqr�¼�aqbpo�¬Jaq��d�nkacj�bpf,s�oql,bpaqr�s�r��bpfkbgl

¼�aqbpo�a�l4ngÅ���acbml4bml�¬Jaq��d�nkacj�bpfkb�¼�acbgoCs	rj�bpri�x�x�bpry¬Jacf���u�r�z��s�l�u�r�¬Ja���d�nkacj�bpfkb�¼�acbgoIÅ	v$s	oqoql
bgl��Cbgf|bgaKn�l���bgs	fk��bpacn|b�n"¬Jacf��EÅ�s���j�bg��fki���dbpr�i���bpf�h�i�fkoq��u É j�l4uCl4³�bpr��acbgf4nU¬Jaqf��E°�²,acb
· f�����aq�GsGnkb.geý�ü�u�r�bh S øGþ@��b É r�aqbpfkbpr�v~«fVbpaqr�bgr=¼�ul4nks�r� â Å���s�l|l9bgl.l4a���dz�Cbga`i�j á [ â ^u�x bgacrbpr=ï�u�rCl|��d�¯gul4nks	rC� Ë ²�bml4aqf|b�Ì.u�r�=s	r��bpfkbpf�l4bgaKn�lV��bpa4MPk@lnm5[ â ^ u�x bgacr�¼�aqbpoq¯pu�®
l4nks	rC�6ds	rC��bpocng°�¼�aqbpoqb��Gs�r�r]xzs	res	o�l0ï¢«�rCl|��d�b.��b�n|f�s���d�nkbpr@Å���aqb�bgacr�bgr]j�bp¬Ja�l|l|bpr]��aqoKnkbpf
³s�l|l|acbgf4n.ds	��bpr0°�´�l5¬Jacf��Us�oql|i]bgacr�b\;bgr�j�b\s	r"ï¢«�rlk��d�bpr Ë ²,bgl|acfkbgl�Ì9��b�nkfks���d�n|b�nmÅ���acb
��u�f���dU��aqbLacx � rl|��doculkl5��b É r�acbgf4nkbpr ª bpj�bgocr=l4ie�Cbml|��dfk��r���n�¬Jaqfk�EÅ���s�l|l.��s�fks�ul9bgacr�b
;bgr�j�b\h�i�r;¼�acbgocbgr"bgr�n�l7nkbpd�ng°C²,s��Cbga@�Cbpn|f�s���d�n|bpnJx�s�r=s�u��d<��acb(s���n|aqh�bprt¼�aqbpoqb�°
´Vl"¬Jacf���bpaqr�bAÇ,f���r�u�r�j�¯p¬Ja�lk��d�bpr�¼�aqbpoqbpr¢¬Jaqb;v~i�oqj�bgr��bgf|xzs	ì�bpr���b É r�acbgf4nm°���«�f

¼�aqbpoq¯pul4nk��r��bZM N ] M O ��b É r�aqbpf|n.xzs�r"��aqb · fk�	v~bpfkbpr�¯,h�i�roM N «�CbgfdM O s	o�ldM N æ�æ M O
¬.bpr�r=bpaqr�b(��bgf5v~i�oqj�bprC��bpr<Á.bg��aqr�j�ur�j�bgr"¯gu�n|fkaKµ�ng°
ò °-p�MrqsM O<t M6ä4qsM N l|iz��s�lkl evu [WM6ä ^)w�evu [�M ^
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Ã�°dM Nvx M O
²Ls�l\��bg��bgu�n|bpn]¯pu�xèbpaqr�bgr@Å0��s�l|l]¼�aqbpoq¯puCl7n��	r��bzx�acn(bpaqr�bpx�d�i���d�³�f|aqi�fka�l4aqbpf|n|bgr�ç*bpaqoK®
¯paqbpoæÅ�È7bgr�bpr�x�acneh�acbgocbgr�r�acbm��fkacj;³�fkaqi�fkaql|acbgf4nkbpr�ç0bgacoq¯paqbpoqbpr0Å0h�i�f|j�bp¯gi�j�bgrt¬.bpf���bpr@°�¼�u�x
s	rC��bpfkbpr�fkbg��u�¯paqbpf|n.l|aq��d"��acb · f��Gv~bgf|bgr�¯�bpaqr�bmlJ¼�acbgoc¯gul7n�s	r��bgl�j�bpj�bpr�«���bpf�bpaqr�bpx s�r��b�®
fkbpr@ÅE¬.bpr�rA��bpf6bgfkl4n|bz�Cs	oqo�r�aq��d�n6¯pu�n|fkaKµ�ngÅ0s�u�v � r�¯gs�d�o9��bgf(ç0bgacoq¯pul4nk��r��b�bpaqr�bml]¼�acbgoK®
¯puCl7n�s	r��bmlp° } r���acbml4bgx �s�oco�¬Jacf���bpaqr�¼�acbgoc¯gul7n�s	r��x�acnUbpaqr�bpfUd�Ê�d�bgf|bgr � r�¯gs�d�o�s�r
ç*bpaqoc¯gul7n��	r��bpr Ë ç0bgacoq¯paqbpoqbprCÌ,bgacr�bgx�l4i�oq��dbprtx�acnLbgacr�bgf,racbm��f|aqj�bgf|bgr � r¯gs	do�s�r�ç*bpaqoK®
¯puCl7n��	r��bgr"h�i�fkj�bg¯pi�j�bpr@°
} r;bpaqr�bpx�r����dl7nkbpr w ��d�fkacn4n�¬.bpf���bpr ª bgj�bpoqrt��b É r�aqbpf|ngÅ��bgr�bpr�¼�acbgoc¯gul7n��	r��b6bpr�n4®

l|³�f|bm��d�bpr=l4i�ocoqbpr0°
y{z�| MPk@lnm=[ V}^4~ MPk@lnm5[ X_^ � H�� k
�2[ V ]=X_^
¼�¬.bpa*¼�aqbpoqb V-]5X bpaqr�bgl � j�bpr�nkbpr;l7nkbpd�bgr"aqr<��bgacr�bgx º i�r�Üaq��nJ¯pu�bgacrs�r��bgfg°

> O | i�j@��[ Vf^1~ i�j@��[ X_^4~{Hf� ù F_[ Vf^1~s� k
�2[ V ]=X}^4~ [ evu [ Vf^�wBevu [ X_^5^ �
MPk@lnm5[ Vf^4~{H MPk@l�m5[ X_^

��«�f]¯g¬�bga5¼�aqbpoq�Gs	r��a���s	n|bpr�j�acocngß w n|bgd�bpr[��acbml4b���bpa���bgr º s	r��aq��s	n|bgrAaqx º i�r�Üaq��n
x�aKnkbpaqrs	rC��bpfeu�r��a�l7ny��bpf º s	r��a���s	n V dÊ�d�bgf]³�fkaci�f|a�l|bpf|n6s�oqle��bpf º s	r��aq��s	n X u�rC�
¬Jaqfk�[��bpf º s	r��a���s	n V ��u�f���d[��bgacrbpr£s�r��bgf|bgr�¼�aqbpoq¯pul4nks�r�EÅ���bpfyd�Ê�dbpfy³�f|aqi�fka�l4aqbpf|n
a�l7n�u�r�¨acr º i�r�Üaq��nyx�aKnzbp��bpr�È7bpr�bgx¡¼�ul4nks�r� V l4n|bgd�nmÅ�h�bpfkd�aqr��bgf4nmÅ�l|i�¬Jaqfk�¨��bpf
¼�aqbpoq¯pul4nks�r� V s	o�l5bpaqr�¼�acbgo@��bgl � j�bgr�nkbpr;s	rj�bpri�x�x�bpr@°
y���| i�j@��[ Vf^1~ MPk@lnm=[ X_^1~s� k
�2[ V ]=X_^_~ [ evu [ Vf^ ��evu [ X_^=^ � H MPk@lnm=[ V}^
²Ls�le�Cbm��bpu�nkb�nmß�ïAbprr¨bpaqr¨ïAu�rlk��d�¯gul7n�s	r�¨��bpf���aqb"j�ocbgaq��d�b · f|aqi�fkacnk�Gny¬Jacb"bpaqr¨��b�®
fkbpacnkl�s�u�v~j�bgr�i�x�x�bpr�bml,¼�aqbpo*dsGnmÅaqr º i�r�Üaq��n�x�acn,��aqbgl|bpx�¼�aqbpo*l4n|bgd�ngÅCl|iz¬Jaqfk�;��aqbgl|bpf
ïAu�rlk��d"r�a���d�n�s	o�l5bpaqr�¼�acbgo@s	r�j�bpr�i�x�xybgr@°
²�aqbgl|b���fkbpa ª bgj�bgocrzl|³Cbg¯pa É ¯paqbpfkbpry¬JacbJxzs�rys�ul�ï�url|��d¯pul4nk��r��bpr�bgacr�bml � j�bpr�n|bgr

¼�aqbpoqb�s	��oqbpacn|bgr��Gs	r�r@°}��bm��i���d���Ê�r�r�bpr���aqbgl|b ª bgj�bgocr�u�r�n|bgfe½�x�l4nk��r��bgr�¯pu�bpaqr�v$s���d
l|bpaqr@°m²Ls�l0�Cbm��bpu�n|b�nmÅGl4aqbVbgf|o�s	u���bpr]��bpaqr�b9bgf|¬.bpacn|bgf4nkbVÁ.b�nkfks���d�nku�r�j�rCs���d(��bgf � r�rs	dxyb
bpaqr�bml · oqs�rlpÅ�¯gu�f�Á�bms	fk�CbgaKnku�r�j,bpaqr�bgl�s	uCl4j�bp¬5�	d�ocn|bgry¼�aqbpo�lp° w iL�Gs	r�rebgl�¯�° ÁL°m³Cs�lkl4aqbpfkbpr@Å
��s�l|l5��bpa0��bpf � �s	fk�CbgaKnku�r�j�bpaqr�bml · o�s	r�bml,¼�ul4nk��r��b\bpr�nkl4n|bgd�bpr<��Ê�r�r�bgr@Å���aqb6acr º i�r�®
Üaq��nLx�acn6��bpr�¼�ul7n��	r��bpr�s���n|aqh�bpf(¼�aqbpoqbel4n|bgd�bpr@° w i�o���d�b º i�r�ÜCac��n|be¬Ju�f���bpr�acrA¶�° ��° ò
s	o�l(l|bp��u�r��	fkb�¼�acbgoc��i�r�Üaq��n|bz��bp¯gbpa���d�r�b�nm° } x���i�ocj�bpr��bgr�¬�bgfk��bgr���acbUh�i�fkds�r��bprbpr
ª bgj�bpoqrzbpfk¬.bpacn|bpf|nVu�rC�zx�i���a É ¯gacbgf4nmÅ�ux ��acbml4bgf��bgl4nkl4n|bpoqoqu�r�j]bgr�n|j�bgj�bgr�¯pu�¬Jaqf|��bpr@°	��«�f
��aqbU��bgf|bgacr�v$s���d�u�r�jÅ���bpfeacx �i�oqj�bgr��bpr[s�u�v~j�bpv~«�d�f|n|bgr ª bpj�bpoqr@Å�¬�bgfk��bgr�¯pulk�Gnk¯poqaq��db
· f�����aq�GsGnkb\l|³�bp¯pa É ¯gacbgf4nm°
· o�s	r Ë · Å å Ì\��bp¯gbpa���d�r�b�nmÅ0��s�l|l\bml\bpaqr�bpr · o�s	r · v~«�f(bgacr[¼�aqbpo å j�aq��ng°@´9û Ë · Ì\��b�®

¯pbgaq��dr�b�nmÅ���s�l|l · ��bpf · o�s	rz¯guzbpaqr�bpx å s	ul|j�bpv~«�d�f|n9¬Jacf��E° w n|bg³ Ë · Å w Ì9��bp¯gbpa���d�r�bpn���s�l
w bpaqr w ��d�fkaKn|n�acrt��bgf � uCl7v~«�df|u�rjzbpaqr�bgl · oqs�r�bgl · a�l7nm° · fkb�v Ë w ò Å w Ã�Ì.j�aq��n�s	r;��s�lJ��bpf
w ��d�fkacn4n w ò ��bgx w ��d�fkaKn|n w Ãeh�i�f|j�bp¯pi�j�bgr�¬Jacf��E°
ï�bgr�r=r�ur"bgacr w ��d�fkaKn|n.bgacr�bml · oqs�r�bgl.x�acn5bgacrbpx w ��df|acn4n5bpaqr�bgl5s�r��bpfkbpr · o�s	rl.aqr
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ACTIVE  GOALS OPTIONS

R: A=3

G2

Gi: goal
Pi: plan
N: necessary resources
P: possible resources
A: resource
R: available resources

P3 P4
N: {A=1}
P: {A=1}

N: {A=2}
P: {A=2}

N: {A=1}
P: {A=2}

LegendeG1
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P: {A=1}

N: {A=2}
P: {A=2}

N: {A=1}
P: {A=2}
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ACTIVE  GOALS OPTIONS

R: A=3, B=2

G2

Gi: goal
Pi: plan
N: necessary resources
P: possible resources
A, B: resource
R: available resources

P3 P4
N: {A=1}
P: {A=1}

N: {A=2, B=3}
P: {A=2, B=3}

N: {A=1}
P: {A=2, B=3}

Legende
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<plans>
<plan name="P1">

<body>new Plan1()</body>
<trigger>

<goal ref="g3"/>
</trigger>
<resources>

<resource value="2" ref="B" type="reuseable"/>
<resource value="1" ref="D" type="reuseable"/>

</resources>
</plan>
<plan name="P2">

<body>new Plan2()</body>
<trigger>

<goal ref="g1"/>
</trigger>
<subgoals>

<subgoal ref="sg1"/>
</subgoals>

</plan>
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