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DBEjl�OsG�MPfJO�W
² kjG+^³M=Y_c³c=H�M=G�l�´FG:HJl�H�M=G:fJµ¶KNY·D(¸i¹jVºM_Y�\=H�YjH�G�M]O�KUkLY�»+MPl!\=kPI=H�G�YjHJR¼E_c�M³YL½F^4E¾H�G!kP¿�l�OsG:kLYj\�´LlQKº^À¹jVgK°¿zcLKNYj\
MPl�l"½F^³¹jO�KUkLYjl�W�O"µFMPO!OsµjH¯¹jVNM=YFYjKNYj\¼MP\=H�Y_O!KUl	kL^ÀYjKglQfJKgH�Y_O�´�OsµFMPO!KUO�lBMPfJO�KUkLYjl	M=G�HBRFHJO�H�G�^4KNYjKUl�O�KUf³M=YjR
KNYjl�OsM=Y_OsM=YjHJkj½jl�´FOsµFMPO!KUO�l�\=kLMPVUl	M_G:H+Á�ÂjHJRTM_YjR¼f�MPO�HJ\_kLG:KUf�MPVz´�M=YjR�OsµFM]O+KUO�l+H�Y_ILKNG:kLYF^eH�Y=O+KUl�l�OsMPOQKgf=ÃÄZTkjG:H
G:HJfJH�Y_O�VUc=´�G�HJl�H�M=G:fJµjH�G:l	µFM�I=H�RFHJI=HJVUkL¹FHJR�HJÂF¹FM=YjRFHJR[¹jVNM=YFYjKNYj\8MPVU\=kjG:KUOsµF^4l�OsµFMPO+M=G:H�Yjk=O�¹FG:HJRFKUf�MPO�HJR¼kjY
ls½jfJµ¼MPlQls½F^³¹jO�KUkLYjl�ÃiÅ`½jO�f/µFM=Yj\_KºYj\ÀOsµjH�»+M�c³KNY�»	µjKUfJµ¼¹jVNM=YjlBM=G:H�¿zkLG�^4HJR�KUl+kjYjVgc¼¹FM_G:O+kP¿�»	µFMPO!KUl
G:HJÆF½jKNG:HJR¼»	µjH�YbOsµjHBfJVNMPl�l�KUf�MPV�MPl�l"½F^³¹jO�KUkLYjl	M=G�H�M=EFM=YjRFkLYjHJR�Ã!S+µjHBRFH�^³M=YjRFl�kP¿�RFcdYFM_^4KUf=´�½FYjfJH�G:OsMPKNY
H�Y_ILKNG:kLYF^eH�Y=O�l�^4H�M=Y�O"µFMPO!KºY·MPRFRFKUO�KUkLY�OQk EFHJKNYj\�M=EjVUH�O�k4¿zkLG�^�¹jVNM=Yjl:Ç'HJI_H�YT¹FG�kLEFM=EjKUVUKglQO�KUf=´�½FYjfJH�G:OsMPKNY
¹jVNM=Yjl:ÇÈMP\_H�Y=O�lB^4½jl�O+EFH4M=EjVUH�O�k³H"É�HJfJO�KUI=HJVUc¼^³M_YFMP\=H�OsµjHJKNG	¹jVNM=Yjl�Ã!¸�YbOsµjKUl	¹FM=¹¾H�GJ´�»�µjKgfJµ�KUl	EFM]l�HJR¼kLY�M
OsMPVNÊÀ\=KUI=H�Y¼M]O`O"µjH Ë�Ì=Ì_Í�D�D�D(¸ ² M]VgV¢Îjcd^³¹¾k=l�KN½F^�kLY¶aBKUl�OsG:KNEF½jO�HJR�´;Ï!kLY_O�KNYL½FM]V�XÄVNM=YFYjKNYj\�´;»!H+Á�G:lQO
KURFH�Y=OQK±¿zc¼G:H�MPlQkLYjKNYj\ OsM]lsÊ=l!OsµFM]O	M=G:HBKNY_I=k=VUI=HJR¼KNY·¹jVºM_Y¼^³M=YFM]\=H�^4H�Y_O�´jKºYjfJVN½jRFKNYj\¼fJkj^³^4KUOs^4H�Y_O
^³M=YFM]\=H�^4H�Y_O�´jH�Y=IjKNG:kLYF^4H�Y_O(^ekLYjKUO�kLG:KNYj\�´�M]VgOQH�G�YFMPO�KUI=H�MPlQl�HJl�ls^4H�Y_O�´F¹jVNM=Y�HJVNM=E¾kLG�MPOQKgkjY;´�^4HJO"M�Ð�VUHJI=HJV
fJkLY_OsG:k=Vz´�M_YjR�fJkLkLG�RFKºYFM]O�KUkLY�»+KUOsµ¶k_OsµjH�G+MP\=H�Y_O�l�Ã¢Ñ[H4YjHJÂLO�ls½FG:I=HJc�M=¹F¹FG:kLM]f/µjHJl+»!H�µFM�I=HBRFHJI=HJVUkL¹¾HJR�O�k
^³M=Y_c¶kP¿ÒO"µjHJl�HBOsMPlsÊ_l�´FM=YjR�RFKUl�f�½jl�l�M4¹jVNM=Y·^³M=YFMP\=H�^eH�Y=O+lQcLl�OQH�^�»!H�M=G:HBEF½jKgVURFKNYj\¼OQk³\LG:kL½FYjR�kj½FG
OsµjHJkLG�HJO�KUf�MPV�»!kLG�Ê�´FE=c�¹FG:kPILKURFKNYj\�½jl+»+KUOsµ¼MÀ¹jVºM]O:¿­kjG�^
¿­kLGCKºY_O�HJ\LGQMPO�KNYj\³kL½FG!OQHJf/µFYjKUÆF½jHJl�M=YjR�HJÂd¹jVUkLG�KºYj\
OsµjHJKNG�I�MPVN½jH�KNY·M³G:H�MPVUKUl�O�KUf³¹FG:kLEjVUH�^�ÃÓS�µFG:kL½j\LµjkL½jO�´Lkj½FG!RFKUl�f�½jl�l�KUkLY·KUl	KNY_¿zkLG�^³M]V­´�M=YjRTG:HJVUKUHJl�kLY�YL½F^eH�G:kL½jl
HJÂFM=^³¹jVUHJl�Ô�OsµjH�G:H�MPRFH�G!f�M_Y¶fJkLYjls½jVUO	O"µjHBI�M=G:KUkL½jlB¹FM=¹¾H�G:l	fJKUO�HJRb¿­kjGÓOQHJf/µFYjKUf�MPV¢RFHJOsMPKUVUl�Ã

Õ HJcj»`kjG:RFl�WÓ¹jVNM=Y·^³M=YFMP\=H�^eH�Y=O�´F¹jVNM=Yb\=H�YjH�G�MPO�KUkLY;´�MP\=H�Y_O�l�´FG:H�MPl�kjYjKºYj\¶M=EFkL½jO�MPfJO�KUkLYjl�´FRFHJfJKUl�KUkLY·OsµjHJkjG:HJO�KUf
G:H�MPlQkLYjKNYj\�´FHJÂjHJf�½jO�KUkLY¼^4kjYjKgOQkLG:KNYj\�´�MP\_H�Y=O+fJkjkLG:RFKNYFMPOQKgkjY
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Ù HJl�H�M_G:f/µ·kLY�¹jVNM=YFYjKNYj\¼»�KgO"µjKºYÚD(¸+µFM]lBVgHJRÛO�k O"µjH¯RFHJI_HJVgkj¹F^4H�Y=OBk]¿ÓfJkL^³¹F½jOsMPOQKgkjYFMPV�O�HJfJµFYjKgÆF½jHJlB¿zkLG�\=H�Y_Ð
H�G�MPOQKºYj\¼M¶¹jVNM=Y;´�kjG�fJkL½FG:l�H4kP¿`MPfJOQKgkjY;´;O�k¼MPfJµjKgHJI_HeM¶l"¹FHJfJK°Á�HJR�\_kLMPV;¿�G:kL^-MÀls¹FHJfJK°Á�HJR�KNYjKgOQKºM]VÓl�OsM]O�H=´�\_KgI_H�Y
RFH"Á�YjKUO�KUkLYjl!kP¿�OsµjH+M�I�MPKUVNM=EjVUH	MPfJOQKgkjYjl�Ã�Ü	Y_O�KUV�G:HJfJH�Y_O�VUc=´LµjkP»!HJI=H�GJ´P^¯½jfJµ�kP¿�OsµjKUlÓG:HJl�H�M_G:f/µ4µFMPl�EFHJH�Ye\=kPI=H�G�YjHJR
E_c8M³Yj½F^4EFH�G�kP¿£l�KN^³¹jVUK°¿zcLKNYj\TM]l�ls½F^³¹jO�KUkLYjl�´�Yjk=OsM=EjVUc¶OsµjHB¿zk=VUVUkP»+KNYj\�W

Ý S+µjH�¹jVNM=YFYjKNYj\¼MP\=H�Y_O`KUl�kL^³YjKUl�fJKUH�Y_O�WÓKUOBÊLYjkP»+l+MPVUV�O"µjH¯G:HJVUHJI�M_Y=O!¿�MPfJO�l�M=EFkL½jO�KgOQl+H�Y=IjKNG:kLYF^4H�Y_O�Ã

Ý S+µjH�MPfJO�KUkLYjl+O"µFMPO+OsµjH�MP\_H�Y=O+f�M_Y�¹FH�G�¿zkLG�^©µFM�I=HBRFH"Á�YjKUO�H�kL½jO�fJkL^eHJl�Ã

Ë



Ý S+µjH \_kLMPVUl¯¹FG:HJlQH�Y=O�HJR�O�k·OsµjH8M]\=H�Y=O4M=G:H³f�M]O�HJ\=kLG:KUf�MPVz´�KzÃÞH=Ãß´£O"µjHJc�M=G:H³HJKUOsµjH�G4MPfJµjKUHJI=HJRokLG�Yjk=O�´�M=YjR
OsµjH�G:HBKUl(Yjk¶Yjk=O�KUkLY¶kP¿Ó¹FM=G:O�KNMPV¬lsMPO�KUl:¿�MPfJO�KUkLY;Ã

Ý S+µjH+MP\=H�Y_O�KgliOsµjH!kLYjVUc4l�kL½FG:fJH+k]¿�fJµFM=Yj\=H!KNY³OsµjH!H�Y_ILKNG:kjYF^4H�Y=O�W£O"µjH�G:H+M=G:H+YjHJKUOsµjH�GiHJÂLk=\_H�YjkL½jl�HJI=H�Y_O�l
YjkLG!k=OsµjH�G!MP\_H�Y=O�l�Ã

Ý S+µjHB\=kLMPVUlB¹FG:HJl�H�Y_O�HJR¼OQk³OsµjH�MP\=H�Y_O	G:H�^ÀMPKNY¼½FYjfJµFM=Yj\=HJR�OsµFG:kL½j\jµjkL½jO+OsµjH�¹FG:kjfJHJl�l�kP¿Ó¹jVºM_YFYjKºYj\�M=YjR
HJÂLHJf�½jO�KUkLY;Ã

Ý S+µjH¯MPfJOQKgkjYjl	OsµFM]O	OsµjH4MP\=H�Y_O	f�M_Y¼¹FH�Gà¿­kLGQ^©f�M=Y·EFH³^4kjRFHJVUHJR�MPl�KºYjlQOsM=Y_OsM=YjHJkL½jl�l�OsMPOQHBOsG�M=Yjl�R�½jfJH�G�l�W
OsµjHJc8µFM�I=H�YjHJKUOsµjH�G�O�H�^³¹¾kLG�MPV;HJÂjO�H�Y_O�´�YjkLGiÁ�ÂjHJR�O�KN^4HJl�kP¿�kLfJf�½FG�G�H�YjfJH=Ã

S�µjHJl�H[MPl�ls½F^³¹jOQKgkjYjl¼µFM�I_H¼l�HJI=H�GQMPV(Ê]HJc'fJkLYjl�HJÆF½jH�YjfJHJl�Ã ² KNG:lQO�´+K°¿¯O"µjHJcÈµjk=VUR�´�OsµjH�G:H�KUl¼Yjk'YjHJHJRáO�k
KNY=OQH�G:VUH�M�I_H8¹jVNM=YFYjKNYj\�M=YjR�HJÂjHJf�½jO�KUkLY;´ÓEFHJf�M_½jl�H O"µjH8MP\_H�Y=O�µFMPl³MPVUViOsµjH8ÊjYjkP»+VUHJRF\=H¶KgO4YjHJHJRFl³MPO¯¹jVNM=YFYjKNYj\
O�KN^4H=Ã�ÎjHJfJkLYjR�´ÓKNY�ls½jfJµ�fJKNG:f�½F^4l�O"M=YjfJHJl�´!MT¹jVNM=Y�f�M_YoMPVU»CM�cjl³EFH�HJÂjHJf�½jO�HJRols½jfJfJHJl�l:¿�½jVUVUc�W·HJI=H�G:cjOsµjKNYj\�Kgl
\L½FM=GQM=Y=OQHJHJR¯OQk�\=k�âsM]fJfJkLG:RFKNYj\�O�k�¹jVNM=Y;´äã¯M=YjR G�H�¹jVºM_YFYjKºYj\ÀKgliOsµj½jl`½FYFYjHJfJHJl�lsM_G:c=ÃÓS+µjKNG:R�´FEFHJf�M_½jl�H+OsµjH+\_kLMPVUl
M=G:H�MPVUV�ÊjYjk�»�Y¯M]OÓOsµjH+kj½jO�l�HJO�´=M=YjR¶G:H�^³MPKNYeÁ�ÂLHJR³O"µFG:kL½j\LµjkL½jOiOsµjH	¹jVNM=YFYjKNYj\³M=YjR³HJÂjHJf�½jO�KUkLY�¹FG:kjfJHJl�l�´_OsµjH�G:H
KUl(Yjk�Yjk=O�KUkLY·kP¿Ó¹jVNM=YFYjKNYj\T¹FG:kjEjVgH�^el	fJkL^À¹FHJO�KNYj\�»+KUOsµbkLYjH¯M=Yjk_OsµjH�G!¿zkLG!O"µjH¯¹jVNM=YFYjKNYj\TMP\_H�Y=O�åäl	MPO�O�H�Y_O�KUkLY;Ã
¸�YelsµjkLG:O�´PO"µjHJl�H+MPl�ls½F^³¹jOQKgkjYjl`¹FG:HJfJVN½jRFH�OsµjH+YjHJHJR4¿­kjG�MPfJO�KUI=H+^³M=YFMP\_H�^4H�Y=O�k]¿�OsµjH+¹jVNM=YFYjKNYj\³¹FG:kLfJHJlQl�W¢OsµjH�G:H
KUl(Yjk¶YjHJHJR¼O�k³RFHJfJKURFH4»	µjKUfJµ¼¹jVNM=YFYjKNYj\�kLG+G:H�¹jVNM=YFYjKNYj\�OsM]lsÊ=l�O�k MPO�OQH�YjR�O�k³»	µjH�Y;´FkjG+µjkP».^4½jf/µ¶RFHJOsM]KgV¢O�k
KNYjfJVN½jRFH³KNY¼M4¹jVNM=Y¼YjkP».M=YjR�µjkP»æ^4½jfJµ¶O�k³RFH"¿zH�G	½FY_O�KUV�VNMPO�H�G}Ã

ç�¿³fJkL½FG�l�H=´B^4k=l�O�kP¿4OsµjHJl�H�M]l�ls½F^³¹jO�KUkLYjl�Ç'»	µjKUf/µè»!H�G:H�KNY=O"G:kLR�½jfJHJR�´4M�¿zO�H�G�MPVUVz´BkLYjVUcéO�k'RFHJVUKN^4KUO[M
OsG�M]fJOsM=EjVUH�RFkL^ÀMPKNY�¿zkLG�KNYjKgOQKºM]V�KºY_I=HJl�OQKg\jMPO�KUkLY_Ço¿�MPKUV�O�k8µjk_VgR�KNY�OsµjH4Ê=KNYjRFlBkP¿`G�H�MPVUKglQO�KUf³l�KUOs½FMPO�KUkLYjlBKNY·»	µjKUfJµ
¹jVNM=YFYjKNYj\�Kgl4f�MPVUVUHJRÛ¿­kLG}Ã¯Ï!kjYjl�HJÆd½jH�Y_O�VUc=´�M�YL½F^4E¾H�GBkP¿	G:HJl�H�M_G:f/µjH�G�lBKºYÛDB¸	µFM�I=H4HJÂF¹jVgkjG:HJR�OQHJf/µFYjKUÆF½jHJl�¿zkLG
HJÂjO�H�YjRFKNYj\¼OsµjH4fJVNMPl�l�KUf�MPV!¹jVNM=YFYjKNYj\Ú¹FM_G�MPRFKU\L^�´�G:HJVNMPÂjKNYj\¼l�kj^4H4kP¿ÓKUO�l�kPI=H�G:VUc·l�OsG:kLYj\�MPl�l"½F^³¹jO�KUkLYjl�Ã�S¬HJfJµ_Ð
YjKUÆd½jHJl�Yjk�»éHJÂjKUl�Oi¿­kLGi\=H�YjH�GQMPO�KNYj\4fJkLYjRFKUO�KUkLYFMPV£¹jVNM=Yjl+»�KgO"µ EFG�M_Yjf/µjHJl!»	µjk=lQH(¹¾H�G�¿­kjG�^³M=YjfJHBKUl+ÊPHJc=HJR¶O�k4OsµjH
kL½jO�fJkj^4HBkP¿�l�H�Yjl�KNYj\8M]fJO�KUkLYjl�ê±X¢HJk=O+M=YjR�ÎF^4KUOsµ;´�Ë�Ì_Ì=ëj´�Ï!k=VUVUKNYjl�M=YjR¼XÓG:c_kLGJ´;Ë�Ì=Ì=ì}íà´FG:H�^ek�IjKNYj\³OsµjH�YjHJHJR�O�k
MPl�l"½F^4H	kj^³YjKUl�fJKUH�YjfJHbî­OsµjH+Á�G�l�O+MPl�ls½F^³¹jOQKgkjYFïJÃ Ù H�¹FG:HJl�H�Y_OsMPO�KUkLYjl�kP¿ÒMPfJO�KUkLYjl!»+KUOsµ�¹FG�kLEFM=EjKUVUKglQO�KUf�kL½jO�fJkj^4HJl
µFM�I=H+EFHJH�Y4RFHJI_HJVgkj¹FHJR�M=YjR³½jl�HJR³KNY4l�cjl�O�H�^4l�O"µFMPO£\_H�YjH�G�MPO�H+¹jVNM=YjlÓ»�µjk=l�H+¹FG:kLEFM=EjKUVUKUO:c³kP¿�ls½jfJfJHJl�liHJÂLfJHJHJRFl!M
\=KUI=H�Y·OsµFG:HJl"µjk=VURðê Õ ½jlsµF^4H�G:KUfJÊ¶HJO	MPVzÃN´�Ë�Ì_Ì=ìj´�ñ)k=VUR�^³M=Y�M=YjR�ÅÓkjRFRFc=´�Ë�Ì_ÌPò�íà´�HJVUKN^4KNYFMPO�KNYj\�OsµjH³MPl�l"½F^³¹jO�KUkLY
kP¿�RFHJO�H�G�^4KNYjKUl�O�KUf M]fJO�KUkLYjl¯î�OsµjHBlQHJfJkLYjRTMPlQls½F^³¹jO�KUkLYFïJÃ!S+µjHJl�H�HJÂLOQH�Yjl�KUkLYjl(µFM�I=H�E¾HJH�Y·fJkL^4EjKºYjHJR�KNY¼¹FG�kLEFM�Ð
EjKUVUKglQO�KUf=´�fJkLYjRFKUO�KUkLYFM]V£¹jVNM=YFYjKNYj\³l�cjl�O�H�^4lBêÞa�G�M_¹FH�GiHJO	MPVzÃN´�Ë�Ì=ÌPòF´LÅiVUcLO"µjH=´£Ë�Ì_Ì=Íj´LçBYjRFH�G�M=YjRTX¢k=VUVNMPfJÊ�´¬Ë�Ì=Ì=Ì}íàÃ
S+µjH+MPl�l"½F^³¹jO�KUkLY�kP¿�f�MPO�HJ\_kLG:KUf�MPV=\=kjMPVUl	î�D	lQls½F^³¹jO�KUkLY4ó=ï�µFM]lÓEFHJH�Y³G:H�^ek�I_HJR�KNY4½jO�KUVgKUO:c_ÐàEFMPl�HJR M=YjR4RFHJfJKUl�KUkLY_Ð
OsµjHJkLG�HJO�KUf8¹jVNM=YFYjKNYj\[l�cjl�O�H�^el�´¢»	µjKUf/µ�f�M=YÛ\=H�YjH�G�M]O�H ¹jVNM=Yjl4¿zkLGB\_kLMPVUl�»+KUOsµ�G:KUfJµ;´�O�KN^4H"Ð�RFH�¹FH�YjRFH�Y_O�½jO�KUVgKUO:c
¿�½FYjfJO�KUkLYjl êÞÑéKUVUVUKºM_^4l�kLY·M=YjRTô�M=YFÊ_l�´;Ë�Ì=ÌPòF´�ô�MPRFR�M�»+c M=YjR�ô	M=YFÊ_l�´�Ë�Ì=Ì=Í"í:ÃBÑ[kLG�Ê¶kjYT^ekLRFHJVUKNYj\T¹jVNM=YFYjKNYj\
MPl�M[îß¿�½jVUVUcTkjGB¹FM=G:O�KNMPVUVUc�kLEjl�H�G:IPM=EjVUH�ïBZ[M=G�ÊPkPI�RFHJfJKUl�KUkLY�¹FG:kjfJHJl�l î�Z�a�XÓï�ê±ÅikL½jO�KUVUKUH�G+HJO	M]V­Ãß´�Ë�Ì=Ì=Ì}íÓf�M=Y�E¾H
l�HJH�Y·MPl	MPKN^4HJR¼MPO�l�KN^¯½jVUOsM_YjHJkL½jl�VUcTG:H�^ek�IjKNYj\³OsµjH�Á�G:lQO	MPl�ls½F^À¹jO�KUkLY;Ã
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fJµjHJf/Ê_lBOsµjH³fJkL^À¹FMPO�KNEjKUVgKUO:c[kP¿`M�YjHJ»3kL¹jO�KUkLY�MP\LM]KºYjlQOBHJÂLKUl�O�KNYj\�¹jVºM_Yjl�´¢»	µjKUVgHÀOsµjH³l�HJfJkLYjR�fJµjHJf/Ê_l�»�µjHJOsµjH�G
OsµjH+YjHJ»'kj¹jO�KUkLY�KglEe#ZP[d_%bgfhb,`4[JY�KN^³¹FkLG�OsM=Y_O�H�YjkL½j\Lµ�O�kB»+M=G�G�M_Y=O�RFHJVUKNEFH�GQMPO�KUkLYÀHJI=H�Y³½FYjRFH�G�KNYjfJkL^À¹FMPO�KNEjKUVgKUO:c=Ã

Action

EnvironmentMeans-End 
Reasoner

Filtering Mechanism

Intention 
Structure

Deliberation Process

Compatibility    Override 
     Check          Mechanism

options

options

surviving options

intentions

intentions

intentions

² Kg\j½FG:H³Ë=WÓS+µjH�¸�Y=OQHJVgVUKU\=H�Y_O Ù HJl�kL½FG�fJH"ÐàÅÓkj½FYjRFHJR[D(G�f/µjKUO�HJfJOs½FG�H=´j¿ùG�kL^-ê±Å!G�MPO"^³M=YÀHJO	MPVzÃN´;Ë�Ì=Í=Í}í

i k=O�H!OsµFM]OÓM=Y³¸ Ù ZTDèMP\=H�Y_OÓ^³M�c�l�kL^eHJO�KN^4HJl`E¾H�µFM�I_H+ls½FEFkj¹jO�KN^³MPVUVUc=´FKzÃÞH=ÃN´L¹¾H�G�¿zkLG�^?M]fJO�KUkLYjlÓk=O"µjH�G¢OsµFM=Y
Osµjk=lQH¯KUOB»!kL½jVUR[µFM�I=H4l�HJVUHJfJO�HJR[K°¿`KUO�µFMPR[H�Yj\jMP\=HJR�KNY�¿�½jVUV°ÐJ+�HJRF\=HJRoRFHJVUKºE¾H�G�MPO�KUkLY;Ã³¸ùO�^³M�c¼MPVUl�k�l�kL^eHJO�KN^4HJl
¹FH�Gà¿­kLGQ^?»+MPlQO�HJR G:H�MPlQkLYjKNYj\�´jK­ÃäH=ÃN´=H�Yj\LM]\=H	KNY¶RFHJVUKNEFH�G�M]O�KUkLY¼M=E¾kL½jO`M4YjHJ»ékL¹jO�KUkLYÀOsµFMPO!G:HJls½jVUO�l!KNY�MBRFHJfJKUl�KUkLY
O�ko^³MPKNY_OsMPKNY÷OsµjHjchWJb(W2kAc l4k�m=Ã i kLYjHJOsµjHJVUHJl�l�´BM=Yé¸ Ù Z�D MP\=H�Y_O�^³M�c'MPO�OsMPKNYéM�EFHJO�O�H�G¶kPI=H�GQMPVUV	VUHJI=HJVBkP¿
¹FH�Gà¿­kLGQ^³M=YjfJH�OsµFM=YéM=YéMP\=H�Y_O¶»	µjkðM]O�O�H�^³¹jO�lÀ¿�½jVgV°ÐJ+�HJRF\=HJR RFHJVUKNEFH�GQMPO�KUkLYèM=EFkL½jO¶HJI=H�G:c÷kL¹jO�KUkLY÷KUO¶¿ùM]fJHJl�´
EFHJf�M_½jl�H	O"µjH+O�KN^4H+fJk=lQO�lÓMPl�l�kjfJKNMPO�HJR³»�KgO"µ4ls½jfJµ4RFHJVUKºE¾H�G�MPO�KUkLY¶»!kL½jVUR³O:cF¹jKUf�MPVUVgc�G:HJls½jVUOiKºYel�KU\LYjK°Á�f�M=Y=O+^4KUl�lQHJR
RFH�MPRFVUKNYjHJl�M=YjR¼kj¹F¹FkLG:O"½FYjKgOQKgHJl�Ã

çB½FG�KNYjKUO�KNMPV£KN^³¹jVUH�^4H�Y_OsMPOQKgkjY¼k]¿`M=Y�¸ Ù Z�D�ÐàEFMPl�HJR[MP\=H�Y_O+lsµjkP»!HJR�OsµjH)¿­H�MPlQKºEjKUVUKUO:cTk]¿ÒOsµjH�fJkLYjfJH�¹jO�´;EF½jO
kL½FG;HJÂF¹FH�G�Kº^eH�Y=OsM]O�KUkLYB»+MPl;VUKN^4KUO�HJR4O�k	M!l�KN^³¹jVUH=´=µjKU\LµjVUc¯M_Ejl�OsG�MPfJO;RFkL^ÀMPKNY³î�OsµjHÓS!KUVUHJ»!kLG:VUR�ïÓê°X¢k=VUVºM]f/Ê¶M=YjR Ù KºYj\j½jHJO�O�H=´�Ë�Ì_Ì(n}íàÃ
ÎjKN^4KUVNM=G+G:HJls½jVUO�l!»!H�G:H�¿­kj½FYjR8E_c³k=OsµjH�GiG:HJl�H�M=G�f/µjH�G:lBê Õ KNYFY_c¼M=YjR¼ñBHJkjG:\=H"ÉÓ´;Ë�Ì=ÌFË�´ Õ KNYFY_c�HJO	MPVzÃN´�Ë�Ì=Ì=ë}íàÃ¢Ñ[H
VNMPO�H�G)\=H�YjH�G�MPVUKUúJHJR�O"µjH³O�HJl�OsE¾HJR[O�k�KNYjfJVN½jRFH¼^4½jVgOQKº¹jVUH¼MP\_H�Y=O�l�´�M=YjR[»!H4¿zkL½FYjR�¹FG:HJVUKN^4KNYFM=G:c[HJIjKURFH�YjfJH�OsµFMPO
OsµjH³¸ Ù ZTD�Yjk=O�KUkLY·kP¿iÁ�VgOQH�G:KNYj\¼fJkL½jVUR�MPVUl�k�EFH¶M ½jl�H"¿�½jVÓ^4HJfJµFM=YjKUls^ ¿zkLGC¿ùM]fJKgVUKUOsMPOQKºYj\�MP\=H�Y_O	fJkjkLG:RFKNYFMPOQKgkjY
ê±hi¹FµFG�MPO�K;HJO	MPVzÃN´¬Ë�Ì=Ì=ì}íà´¢EF½jOeM]\LMPKNY;´�kL½FG�HJÂF¹FH�G:KN^4H�Y_O�l4»!H�G:H³VUKN^4KUO�HJRoO�k�M=Y[M=Ejl�O"G�MPfJO�RFkj^³MPKNY;Ã�ô+kP»!HJI=H�GJ´
^³M=Y_c4kP¿�O"µjH+KURFH�MPl!KºY¶¸ Ù ZTDáM=G�H+KNYjfJVº½jRFHJR·KNY4OsµjH+RFZ�D Ù Î³lQcLl�OQH�^4lÓRFHJI=HJVUkL¹¾HJR8M]OÓOsµjH+DB½jl�OsGQMPVUKºM_Y4D(G�O�K°ÁFÐ
fJKNMPV�¸�Y=OQHJVgVUKU\=H�YjfJH�¸�Yjl�O�KUOs½jO�HBE=c�Z�KgfJµFMPHJV;ñBHJkLG:\_H"ÉbM=YjR¶µjKglifJk=VUVUH�MP\L½jHJlBê Ù MPk¶M=YjR¼ñBHJkLG�\=H"ÉÓ´�Ë�Ì=Ì=ì}íàÔPRFZ�D Ù Î
µFMPlBEFHJH�Y[½jlQHJR¼KNY�M³IPM=G:KUHJO:c¼kP¿`G:H�M]V±Ð�»!kLG�VgR�M=¹F¹jVUKUf�MPO�KUkLYjl¯GQM=Yj\=KNYj\¶¿ùG�kL^�ls¹FMPfJH4lsµj½jO�O�VUH4^³MPV°¿ù½FYjfJOQKgkjY[µFM=Y_Ð
RFVUKNYj\³O�k³MPKNGiOsG�M�ø f�fJkLY=O"G:k=V�OQk¯MPKNG!fJkL^4EFMPOil�KN^4½jVºM]O�KUkLY;Ã�Ñ[HBM=G:HBMPVUl�k³½jl�KNYj\ M)Á�VUO�H�G:KNYj\ ^4HJfJµFM=YjKUls^3KNY¶kL½FG
X�VNM=YÛZ[M=YFMP\=H�^eH�Y=O�D	\=H�Y_O8îùX�Z�D(ï}´;RFHJl�f�G:KNEFHJR÷VºM]O�H�GBKNY�OsµjKUl³¹FM=¹FH�G}Ã�D	VUOsµjkj½j\Lµ�»!H µFM�I=H ^4kjRFK°Á�HJRokL½FG
IjKgHJ»�kP¿!OsµjH³HJÂFMPfJO¯YFM]Os½FG:H³kP¿!Á�VUO�H�G:KNYj\PÇ'»!H�Yjk¼VUkLYj\=H�G�IjKUHJ»?fJkL^³¹FM]O�KNEjKgVUKUO:cðM]l�M=Y[MPVUV°Ð�kLG�ÐàYjk=O"µjKºYj\�¹FG:kL¹_Ð
H�G:O:c=´£EF½jO�KNYjl�O�H�MPR�G�H�MPl�kLY[M_EFkL½jO�OsµjH³fJkL^³¹FM]O�KNEjKgVUKUO:c[kP¿+I�M_G:KUkL½jl�VNM�c=H�G:l�kP¿CM·µjKgH�GQM=G:fJµjKgf�M]VC¹jVNM=Y_Ç'»!H¶l�O�KUVUV
ls½FEjl�f�G�KºE¾HBO�k�O"µjH	IjKUHJ»áOsµFMPOiKgO!KUl!KN^³¹FkLG�OsM=Y_O�¿zkLGÓG:HJlQkL½FG:fJH"ÐàEFkj½FYjRFHJRTMP\=H�Y_O�liKºYÀRFcFYFM=^4KUfBH�Y=IjKNG:kLYF^4H�Y_O�l!O�k
^³MPKNY_OsMPKNY¶¿�MPKNG:VUc�l�OsM_EjVgHBlQHJO�l+kP¿�fJkL^³^4KUOs^eH�Y=O�l�´L»�µjKgfJµ·\L½jKURFH¯M=YjR¶¿zkjf�½jl	OsµjHJKNG!l"½FEjl�HJÆd½jH�Y_OBG:H�MPl�kLYjKNYj\�M=YjR
MPfJO�KUkLYjl�Ã

õ
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S+µjH4OsµjHJkLG�c¼kP¿�Á�VUO�H�G:KNYj\�´¢MPl�H�^¯E¾kLRFKUHJR�KNY[¸ Ù Z�D4´;ls½j\=\=HJlQO�l(MÀ»+M�c�kP¿`l�f�G�HJH�YjKºYj\·kL½jO�kL¹jO�KUkLYjlBOsµFMPOBµFM�I=H
MPVNG:H�MPRFcofJkj^4H�O�k[c=kj½FG³MPO�O�H�Y_O�KUkLY;Ãé¸�Yð¿ùMPfJOÀ»`H¼E¾HJVUKgHJI_H[OsµFMPO³M=Y÷MP\=H�Y_O�åÞl4fJkL^³^4KUOs^eH�Y=O�l¶¹jVºM�c'M=Y@HJI=H�Y
l�OsG�kLYj\=H�GÓG�k=VUH=W�OsµjHJc³O�H�YjR¶O�k³G:HJl�O"G:KUfJOÓOsµjH�G�M_Yj\=H+kP¿£kj¹jO�KUkLYjl!OsµFMPOÓO"µjH(MP\_H�Y=O+MPO�OQH�YjRFlÓO�k4KNY¶OsµjH�Á�G:l�O`¹jVNMPfJH=Ã
² kjG�KºYjlQOsM=YjfJH=´�»	µjH�YÚc=kL½�»+M=ÊPH³½F¹ÛkLY�M�O:cF¹jKgf�M]VÓ»!HJH�Ê=R�M�c[^4kLGQYjKºYj\�´�c=kL½ÛMPVNG:H�MPRFc[µFM�I=H M¼¹jVNM=YT¿­kLG)OsµjH
R�M�c=Ç'\_kTOQk[»!kLG�Ê�´£\_k[O�k�OsµjH�\=cF^�´Ó¹jKUfJÊ�½F¹@OsµjH¼Ê=KURFl M]O³l�fJµjkLk=Vz´iHJO�f=Ã ÇÈM=YjRoc_kL½[RFk�Yjk=O4ls¹FH�YjRéM�VUk=O
kP¿ÓO�KN^4HÀl�H�G:KUkL½jl�VUc�fJkLYjl�KURFH�G:KNYj\¼fJkjY,+�KgfJOQKºYj\�MPVUO�H�G�YFMPOQKgI_HJl�´�ls½jfJµ�MPl�OsM=Ê_KºYj\¼M¶l"¹F½FG�Ð�kP¿�Ð�OsµjH"Ðà^4kL^4H�Y_O�OsG:KN¹�O�k
ô�M�»+MPKUKzÃ�¸ùO�åÞlBYjk=OÓý�½jl�OBOsµFM]O	OsµjHJlQH¯kj¹jO�KUkLYjl�M=G:KUl�H³M=YjR�OsµjH�Y�M=G:H)Á�VUO�H�G:HJR[kL½jO�´�KUO�åÞl�GQMPOsµjH�G�OsµFMPO�KºY·\=H�YjH�GQMPV
OsµjHBkL¹jOQKgkjYjl	RFkLY;åäO`HJI_H�Y¼M=G:KUl�HBKNYbOsµjHBÁ�G:lQOC¹jVNMPfJH=Ã

Îjk�»	µFMPO�åÞl KNY_I=k=VUI=HJRéKNYá^4kLYjKUO�kjG:KNYj\.â�O"µjHÚG�Kg\jµ=O�ãÛ¿zH�MPOs½FG:HJl¶kP¿�OsµjH�H�Y_ILKNG:kLYF^eH�Y=O\p D	l¶¿�M=G¶EFMPfJÊoMPl
OsµjH�ÎFS Ù ¸�XÓÎo¹jVNM=YFYjKNYj\�lQcLl�OQH�^�´ÓG:HJl�H�M_G:f/µjH�G�l¯l"½j\=\=HJl�O�HJR�OsµFMPO�K°¿)M=Y�MP\=H�Y_O�»+MPl�H�Yj\LMP\=HJRoKNYo¹jVNM=Y_ÐàEFMPlQHJR
EFH�µFM�IjKUkLGJ´�OsµjH[¹jVNM=YéKUO�l�HJV°¿¯fJkj½jVgRè¹FG:kPILKURFH[\L½jKUR�M=YjfJH�M=EFkL½jO�»�µFMPO OQkð^4kjYjKgOQkLGJÃ?S+µj½jl�OsG:KNM=Yj\_VgHÛOsM=EjVUHJl
ê ² KNÊPHJl+HJO�MPVzÃN´�Ë�Ì=û_ëJí:´=»	µjKUfJµ�^³M=¹ÀOsµjH	HJÂjKUl�O�KNYj\³l�O"MPO�H+kP¿¢OsµjH	»!kLG�VgR¶O�k4¹FG:HJfJkLYjRFKUO�KUkLYjl�kP¿£l�O�H�¹jl!KNYÀOsµjH�¹jVNM=Y;´
¹FG:kLEFM_EjVgc[G:H�¹FG�HJl�H�Y=O�OsµjH³H�M=G�VgKUHJl�O4M=¹F¹FG:kLM]f/µ�OQk�HJÂLHJf�½jO�KUkLY�^4kLYjKUO�kjG:KNYj\�Ã4D©^4kLG:H³G:HJfJH�Y_O�HJÂFM=^³¹jVUH¶Kgl�OsµjH
ÎjD	ñ�hél�cjl�O�H�^�¿zkLG�KNY_¿­kLGQ^³MPO�KUkLY·\LMPO"µjH�G:KNYj\�´�»	µjKUfJµ[MPVUl�k�EFMPl�HJlBKUO�l�RFHJfJKUl�KUkLYÛkP¿!»	µFMPOBO�k�^4kLYjKUO�kLG)kLY·OsµjH
l�OsGQ½jfJOs½FG:HBkP¿�KUO�l+f�½FG�G:H�Y_O	¹jVNM=Yjl4ê Õ YjkLEjVUkjf/Ê�´£Ë�Ì=Ì=ì}íàÃ

¸�Y·kL½FG�kP»	Y·»`kjG�Ê�êrq�HJVUk=l�k³HJO�MPVzÃN´�Ë�Ì=Ì_ÍJí:´�RFkLYjH)ýàk=KNY_O�VUc¼»+KUOsµÚZÚM_YL½jHJVNM*q�HJVUk=l�k�M=YjR�ZTKUfJµFMPHJVÓÏ!kPÂ;´�»!H
µFM�I=H	M=G�\L½jHJR O"µFMPO`M=Y¶MP\=H�Y_OÓl"µjkL½jVUR f�M=G�H"¿ù½jVUVUc8^ekLYjKUO�kLG!Yjk=OÓkjYjVgcÀH�Y=IjKNG:kLYF^4H�Y_OsMPV�¿zH�MPOs½FG:HJliOsµFMPO`M�É�HJfJOiOsµjH
¹jVNM=Yjl�KUOÓµjk=VURFl�´LEF½jOÓM]VglQk+¿zH�MPOs½FG:HJl�k]¿�OsµjH`¹jVNM=YjliKgOÓµFM]lÒG:H:ý:HJfJO�HJR4R�½FG:KNYj\¯¹FG�KgkjG£G:H�M]l�kLYjKNYj\�Ã¢Z�kLG:HÓl"¹FHJfJK°Á�f�MPVUVUc=´
»!H³IjKgHJ»©¹jVNM=YFYjKNYj\�MPl4M·RFHJfJKglQKgkjY_Ðà^³M=Ê_KºYj\�¹FG:kLfJHJlQl�´¢R�½FG:KNYj\[»	µjKUf/µÛOsµjH GQMPO�KUkLYFMPVUH�EFH�µjKNYjR'H�MPfJµ�RFHJfJKUl�KUkLY
lsµjkL½jVUR�EFH¯G�HJfJkLG:RFHJR�Ã!X�VNM=Y¼GQMPO�KUkLYFMPVUHJl+»+KUVUV¢kP¿­OQH�Y¶KºYjfJVN½jRFH G�H"¿­H�G:H�YjfJHJl�O�k4fJkLYjRFKUO�KUkLYjlBOsµFM]O	G:HJls½jVUO�HJR·KºYbOsµjH
G:H:ý:HJfJO�KUkLY�k]¿ÄM=Y�M]VgOQH�G�YFMPO�KUI=H�¹jVNM=Y;´�KNY¶¿�M�I_kLG�kP¿�OsµjH�kLYjHBOsµFMPO!»+MPl	MPfJO"½FMPVUVgc¼M]RFkL¹jO�HJR�Ã

² kLG!KNYjl�OsM_YjfJH=´�ls½F¹F¹¾k=l�H4OsµFMPO�c=kL½¼¹jVNM=Y·O�k¶½jl�HB¿�G:HJÆF½jH�Y=OG+�KUH�GB^4KUVgHJlBkjY¼M=Y·MPKNG�¹jVNM=YjH4O�KUf/ÊPHJO�OsµFMPO�fJk=l�O�l
s Í(n,nFÃ£¸­¿�M=Y³M]KºG�VgKNYjHB¹FG:KUfJH	»+M=G¬OsµjH�Y4H�GQ½F¹jO�l�´=M=YjR³O"µjH	¹FG:KUfJH+kP¿;OsµjH+O�KUfJÊPHJO�R�G:kL¹jl�ls½FEjlQOsM=Y_O�KNMPVUVgc=´jlsM�c�O�k s ë(n(nF´
c=kL½·^4KU\Lµ_O	¹FG:H"¿zH�G+O�k¶fJµFM=Yj\=H�c_kL½FG+¹jVNM=Y�M=YjRT¹FM�cÀ¿­kjG+OsµjH�O�KUf/Ê]HJO�´FlsM�IjKºYj\¶c=kL½FG`¿ùG:HJÆF½jH�Y_Ot+�KUH�GB^4KUVUHJl�¿­kjG+M
^4kLG�H�HJÂF¹FH�Yjl�KUI=Hu+�KU\Lµ_O�Ã i k=O�H�OsµFMPO+OsµjH�f/µFM_Yj\=H�KNY�¹FG:KUfJH4»+KUVgVÓYjk_O(M�É�HJfJO+O"µjH�ls½jfJfJHJl�lBk]¿Òc=kj½FG	¹jVNM=Y_Ç'c=kj½
l�O�KUVUV¢fJkL½jVUR8+�c¶»+KUOsµ�OsµjHBOQKgfJÊPHJO+c_kL½�µjk=VUR�ÃÓÅ!½jO	O"µjH�G�MPO�KUkLYFMPVUH)¿­kLGic=kj½FG!kLG:KU\=KNYFMPV�RFHJfJKUl�KUkLY·O�k³½jl�H)¿ùG�HJÆd½jH�Y_O
+�KUH�G�^4KUVUHJl�»+MPl�OsµFMPOBO"µjH�+�KU\Lµ_OB»+MPl�HJÂd¹¾H�Yjl�KUI=H=Ô�OsµjKUl�G�MPOQKgkjYFMPVUHeYjkP»?Yjk�VUkLYj\=H�GBµjk_VgRFl�Ã Ù M]O�KUkLYFMPVUH"ÐàEFMPl�HJR
^4kLYjKUO�kjG:KNYj\Tf�M_Y[Osµj½jl³Yjk=O�kjYjVgco¹FG:HJI=H�Y_O�O"µjH³¿�MPKUVN½FG:H�kP¿(¹FG:HJIjKUkL½jl³¹jVNM=Yjl�´ÓEF½jO4f�M=Y�MPVUl�k�VUH�MPRoO�kTµjKU\LµjH�GàÐ
ÆF½FMPVUKgO:c¼¹jVNM=Yjl�Ã

Ù MPO�KUkLYFMPVUH"ÐàEFMPl�HJR�^4kLYjKUO�kLG�KºYj\ÀKgl�M�O"µFG:HJH"Ð�l�OsMP\_H(¹FG:kjfJHJl�l+KNY_I=k=VUIjKºYj\[î�KNï!\=H�YjH�GQMPO�KNYj\³^4kLYjKUO�kLG:l�OsµFMPO+G:H�¹_Ð
G:HJl�H�Y_O¼H�Y_IjKºG�kLYF^4H�Y_OsMPV�¿zH�MPOs½FG:HJl·OsµFMPO¼M�É�HJfJO¼¹jVNM=YèG�MPO�KUkLYFMPVUH=Ô¼î�KUKNï·RFHJVUKºE¾H�G�MPO�KNYj\�´�»	µjH�YjHJI=H�G�Mo^4kjYjKgOQkLG
Á�G:HJl�´+M_EFkL½jO³»�µjHJOsµjH�G³OQkÚG�HJls¹FkLYjRéO�k�OsµFM]O ^4kLYjKUO�kLG}Ô	M=YjR.î�KUKUKNï¶OsG�M=Yjl�¿­kLGQ^4KNYj\[OsµjH¼¹jVNM=YéMPl³»+M=G�GQM=Y=OQHJR�Ã
¸�Y·êrq�HJVUk=l�kÀHJO	MPVzÃN´�Ë�Ì_Ì=Í}íà´=»!H+RFHJl�f�G�KºE¾HJRTM�¹FG:HJVUKº^eKºYFM_G:c KN^³¹jVUH�^4H�Y_OsMPOQKgkjY¶kP¿�OsµjKUlCM_¹F¹FG:kLMPfJµ4KNY³O"µjH(XiG:kLRFKU\=c
¹jVNM=YFYjKNYj\�l�cjl�O�H�^-êrq�HJVUk=lQk HJO	M]V­Ãß´�Ë�Ì=Ì=ì}íàÔ�^4kjG:H�G:HJfJH�Y_O�VUc=´;»+KUOsµ�Ï!k=VUVUHJH�Y·ZTf�Ï�M=G:Osµ_c=´F»!H�µFM�I=H�MPR�M=¹jO�HJR·OsµjH
KURFH�M³OQk M4¹FM=G:O�KNMPV°Ð�kLG:RFH�G�f�M=½jlsM]V±Ð�VUKNYFÊ¼¹jVNM=YFYjH�G�ê±X¢k=VUVNMPfJÊ�M=YjR�Z�f�Ï+M=G:O"µ=c=´;Ë�Ì=Ì_ÌJí:Ã

ô�kP»!HJI=H�GJ´LM_¹F¹FG:kLMPfJµjHJl!O�k³^4kLYjKUO�kLG:KNYj\³O"µFMPO+M=G:HBEFMPl�HJR�kLYÀOsµjH�MP\=H�Y_O�l�å_HJÂLKUl�OQKºYj\�¹jVNM=Yjl	M=G�H�YjHJfJHJl�lsM=G:KUVUc
KNYjfJkL^³¹jVUHJO�H=Ã4D�VUOsµjkL½j\Lµ;´�MPlB»!H³µFM�I=H�l"½j\=\=HJl�O�HJR�´�M]\=H�Y=OQl	RFk¼Yjk=O�M]O�O�H�YjR¼OQk�HJI=H�G:c¶¿zH�MPOs½FG:H4kP¿!OsµjHJKNG�H�Y=IjK°Ð
G:kLYF^eH�Y=O�´;YjHJKUOsµjH�GBRFk�O"µjHJcTMPO�OQH�YjRTkjYjVgc·O�k�H�Y_ILKNG:kLYF^eH�Y=OsM]V�¿zH�MPOs½FG:HJlBRFKNG:HJfJOQVgc[G:HJVNMPOQHJRTOQk�OsµjHJKNGB¹FG:HJILKUkL½jl
¹jVNM=YFYjKNYj\³H�¹jKUl�kjRFHJl�ÃÓþ�kj½4RFkLY;åÞOiOàcF¹jKUf�MPVUVUc fJkLYjlQKgRFH�GiOsM_Ê=KNYj\¯M)OsG:KN¹ÀO�k¯ô�M�»CM]KgKFHJI_H�G:c³^4kLG�YjKNYj\�´jHJI=H�YÀK°¿�c_kL½FG

û



^4kLGQYjKºYj\�YjHJ»+ls¹FM=¹¾H�G4MPVU»CM�cjlBf�M=G�G:KUHJl4MPRFI=H�G:O�KUl�H�^eH�Y=O�l)¿­kjGBMPKNG:VUKºYjHJl�´ÓEF½jO�kLYjfJHÀKºY�M�VUkLYj\·»	µjKUVUH=´�c=kL½Àý�½jl�O
^4KU\Lµ_O!H�Y=O�H�G�OsMPKNY³O"µjKgl+¹¾k=l�l�KNEjKUVUKgO:c_Ç'HJls¹FHJf�KNMPVNVUc¼K°¿£c=kj½³VUKUI=HBKNY XÄKUO�O�lsEF½FG:\jµ M=YjR¶KUO�åÞl!H�M=G:VUc³Z[M=G�f/µ;Ã¢DéOsµjHJkLG:c
kP¿ÓµjkP»ÈO"µFMPO	µFM=¹F¹¾H�Yjl(µFMPl�Yjk=O+c=HJO	E¾HJH�Y¶¿zkLG�^4½jVNMPO�HJR�Ã
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ÎF½F¹F¹Fk_l�HBOsµFMPO+M4YjHJ»ékL¹jO�KUkLY¶µFMPl+M=G:KUl�H�Y;´FOsµFM]OÓc=kL½¶µFM�I=HBMPO�O�H�YjRFHJR¶O�k4KUO�´FM=YjR�OsµFMPOic=kL½¶µFM�I_H	RFHJO�H�GQ^4KNYjHJR
OsµFMPO!KUO!KUl+»!kLG:OsµÀRFHJVUKºE¾H�G�MPO�KNYj\�M=EFkj½jO�ÃÓ¸�Y¶kjG:RFH�GiO�k¯¹¾H�G�¿­kjG�^�OsµjKUl!RFHJVUKºE¾H�G�MPO�KUkLY;´;KUO!KUl	YjHJfJHJl�lsM_G:c³¿zkLGic=kL½ÀO�k
MPl�lQHJl�lÓOsµjH�fJk=l�OQl`M=YjR�EFH�YjH"Á�O�l!kP¿¢OsµjH+kL¹jO�KUkLY;ÃÄZTkjG:HJkPI=H�GJ´POsµjKUl+MPl�l�HJlQls^4H�Y_O`^4½jl�O`E¾HBRFkLYjH�OsM=Ê_KºYj\4MPfJfJkL½FY_O
kP¿ÓOsµjH�fJkLY_O�HJÂLO�kP¿Óc=kL½FG!HJÂjKUl�O�KNYj\�fJkL^³^eKgO"^4H�Y=OQl�WÓKNY·kL½FG�G�½FYFYjKNYj\�HJÂdM_^³¹jVUH=´;c=kL½�YjHJHJR�O�k�G:HJfJk=\LYjKUúJH4OsµFMPO
MPO�OQH�YjRFKºYj\�OsµjHe¿­kjk=OsEFMPVUVi\LM=^4H³»�KgVUV+G:HJÆF½jKNG:H c_kL½�O�k·\=KUI=H8½F¹ÚOsµjH8^ek�IjKUH³c=kL½;åäR�¹jVNM=YFYjHJRoO�k¼lQHJH=Ã¼¸�YÛOsµjKUl
f�MPl�H=´jOsµjH�fJkLY_O�HJÂjO`KNYjf�G:H�M]l�HJl+OsµjH�fJk=l�O!kP¿£c_kL½FG!YjHJ»Èkj¹jO�KUkLY;´FG:HJVNMPO�KUI=HBO�k4KUO�l!fJk=l�O!K°¿ÒRFkjYjH	KNY¶KUl�k=VNMPO�KUkLY;Ã!Å!½jO
fJkLY_O�HJÂjO	f�M=Y�MPVUl�k�RFHJf�G�H�MPl�H4OsµjH4fJk=l�O�kP¿CM¶YjHJ» kL¹jO�KUkLY_Ço¿zkLG�HJÂFM=^³¹jVUH³K°¿`lQkL^4H4kP¿ÓOsµjH4l�O�H�¹jl�G�HJÆd½jKNG:HJR�¿zkLG
OsµjH�YjHJ»èkL¹jO�KUkLY¶f�M=Y�E¾H¯^4H�G�\=HJR¼»+KUOsµ¶lQO�H�¹jl+c=kL½�M]VºG�H�MPRFc�KNY=O�H�YjR�Ã

S�µjH�OsµjHJkjG:cákP¿¼G�MPO�KUkLYFM]V�fJµjk=KUfJH=´ MPl·¿zkLG�^4½jVNMPO�HJRèKºYèO"µjHoHJfJkLYjkL^4KUf'M=YjR?¹FµjKUVUk=l�kL¹FµjKUf�MPV¶VUKUO�H�G�MPOs½FG�H
êrw=H"É£G:HJc=´¬Ë�Ì=Í=ój´ Õ HJH�YjHJc�M=YjR Ù MPK°É£MF´�Ë�Ì=Ì=ó}íà´�¹FG:kPILKURFHJl M�G:KUfJµjVUcoRFHJI=HJVUkL¹FHJRé^4kLRFHJV!kP¿BMPVUO�H�G�YFMPO�KUI=H�MPl�lQHJl�l:Ð
^4H�Y_O�Ã�¸�Y¶OsµjKUl!OsµjHJkLG�c=´dM]\=H�Y=OQlCM_G:H+l�HJH�Y�MPl!HJIPMPVN½FMPO�KNYj\ MPVUO�H�G�YFM]O�KUI=H(M]fJO�KUkLYjl	E_c G:H"¿zH�G:H�YjfJH	OQkeM4¹FG:kjEFM=EjKUVgKUO:c
RFKUl�OsG:KNEF½jO�KUkLYek�I_H�G�OsµjHJKNG�¹¾k=l�l�KNEjVUH	kj½jO�fJkL^4HJl¢O�k=\=HJO"µjH�G�»+KUOsµ4M�½jO�KUVUKgO:c�¿�½FYjfJO�KUkLY4RFH"Á�YjHJR³kLY)Osµjk=l�H!kL½jOQfJkL^4HJl�W
KNY[O"µjH³l�KN^³¹jVUHJl�O4f�MPl�H=´¢OsµjH M]\=H�Y=O�fJkL^4EjKNYjHJl¯¹FG:kLEFM_EjKgVUKUO:cðM_YjR�½jO�KUVUKgO:c[KNY_O�k[M�Yjk=O�KUkLYÛkP¿`HJÂF¹FHJfJOQHJR'½jO�KUVgKUO:c
RFH"Á�YjHJR�kPI=H�G!MPfJO�KUkLYjl�´�M_YjR�OsµjH�Y�fJµjkLk_l�HJl+l�kL^eH�MPfJO�KUkLY¶»	µjk=lQHBHJÂd¹¾HJfJO�HJR[½jO�KUVgKUO:c�KUl(^ÀMPÂLKN^³M]V­Ã

ô�kP»!HJI=H�GJ´FfJVNMPl�lQKgf�M]V£RFHJfJKUl�KUkLY�O"µjHJkLG:c�RFkjHJl�Yjk=O+fJkL^³¹jVUHJO�HJVUc[MPRFR�G:HJlQl	fJH�G:O"MPKNY¼fJµFMPVUVUH�Yj\=HJlBOsµFMPOBM=G:KUl�H�KNY
RFHJl�KU\LYjKNYj\�MPVUO�H�GQYFMPO�KUI=H�MPl�l�HJl�l"^4H�Y=O4¹FG:kjfJHJR�½FG:HJl4¿zkLG�MP\_H�Y=O�l�KNY[RFcFYFM=^4KUf�H�Y_ILKNG:kLYF^eH�Y=O�l�Ã¼Ñ[H�µFM�I=H E¾HJH�Y
RFHJI=HJVUkL¹jKNYj\[M4¿�G�M=^eHJ»`kjG�Ê¶OsµFMPO�RFkLHJl¶ê±ô�kLG:O:c³M=YjRTX¢k=VUVNMPfJÊ�´¬Ë�Ì=Ì=Í}íà´;M=YjR[KUOBRFK°É�H�G:l�¿ùG�kL^ fJVNMPl�l�KUf�MPV�RFHJfJKUl�KUkLY
OsµjHJkLG�c³KNY¶Oà»!k�Kº^À¹FkLG:O"M=Y=O!»+M�cLl�Ã ² KNG:l�O�´j»	µjH�G�H	RFHJfJKUl�KUkLYbOsµjHJkLG:c M]l�ls½F^4HJl!OsµFMPO!OsµjHB½jO�KUVUKUOàc¶kP¿ÒM_Y³kL½jOQfJkL^4H
KUl³\=KUI=H�YoMPl³¹FM=G�O�kP¿	O"µjH¼EFMPf/Ê_\LG:kj½FYjR�l�HJOQO�KNYj\�´�»!H kjEjl�H�G:I=H¶OsµFMPO�OsµjH�kPI=H�G�MPVUVÓRFHJlQKºGQM=EjKUVgKUO:c'k]¿�M_Y�kL¹jO�KUkLY
¹FG:HJl�H�Y_O�HJR÷O�kðM_YoMP\=H�Y_O KUl¶kP¿­OQH�Y'Yjk=O³KN^³^eHJRFKºM]O�HJVUcæM_¹F¹FM=G:H�Y_O�Ô+»!H¼M=G:H·HJÂd¹jVUKUfJKUO�VUcáfJkLYjfJH�G�YjHJRé»+KUOsµ@OsµjH
^4HJfJµFM=YjKUls^3OsµFG:kL½j\jµ�»�µjKgfJµÀKgO!^4KU\Lµ_O`EFH�RFKUl�fJkPI=H�G:HJR�ÃÓ¸�Y³¹FM=G:OQKgf�½jVNM=G}´L»!H	µFM�I=H!l�k)¿ùM_G¢fJkLYjfJH�Y=O"G�MPO�HJR³kjY4OsµjH
f�MPl�H�KNY¶»	µjKUf/µ¶O"µjH	kL¹jOQKgkjY�¹FG:HJl�H�Y_O�HJR OQk¯O"µjH(MP\_H�Y=O+µFMPl+M�ÊjYjkP»	Y¶EFH�YjH"Á�O�´�EF½jO�G:HJÆd½jKNG:HJl�l�kL^4H+H"É�kLG�O:Ç'OsµjH
HJÂjHJf�½jO�KUkLY¶kP¿£M4¹jVºM_Y_Ço¿­kLGiKUO�l+MPfJµjKUHJI=H�^4H�Y_O�ÃÓ¸�Y¶kjG:RFH�G�O�k�HJI�MPVN½FMPOQHBOsµjH	kPI=H�GQMPVUV�RFHJl�KNG�M=EjKUVUKUO:c�kP¿�OsµjH	kj¹jO�KUkLY;´
OsµjH�MP\_H�Y=O+O"µL½jl	µFM]l+O�k³M=G�G:KUI=H�M]O+l�kL^4H�M]l�l�HJl�ls^eH�Y=O!kP¿�OsµjHBfJk=l�O�KºY_I=k=VUI=HJR·KNY¼MPfJµjKUHJILKNYj\�KUO�Ã

ÎjHJfJkjYjR�´;»`H4G:HJÆF½jKºG�H³OsµFMPO�kL½FG�OsµjHJkLG:c¼MPfJfJkj^³^4kjR�MPO�H�O"µjH�¿�MPfJO�OsµFMPOBMP\=H�Y_O�lBµFM�I_H�fJkL^³¹F½jO"MPO�KUkLYFMPV�G:H"Ð
l�kL½FG�fJH	EFkL½FYjRFl�ÃÒS¬kP»+M=G:RFl�OsµjKUl�H�YjR�´j»!H`f�M]l�O�KUO�»+KUOsµjKNY³OsµjH�OsµjHJkLG:HJO�KUf�MPVj¿�G�M=^eHJ»`kjG�Ê�OsµFMPO�^4kjRFHJVgl+G:HJlQkL½FG:fJH"Ð
EFkj½FYjRFHJRðMP\_H�Y=O�lBMPl�MPVU»+M�cLlBkj¹FH�G�MPOQKºYj\¼M]\LMPKNYjl�OBOsµjH³EFMPfJÊ=\jG:kL½FYjR�kP¿`lQkL^4H4f�½FG�G:H�Y_OBl�HJOBkP¿!KºY_O�H�Y_O�KUkLYjl�´¢MPl
RFKUl�f�½jl�l�HJRáM=E¾kPI=H¼KNYoO"µjH¼l�HJfJO�KUkLY@kLY'ÏCkL^³^4KUOs^4H�Y_O³Z[M=YFMP\_H�^4H�Y=O�ÃÈ¸�YofJkLY_OsG�MPlQO³O�k[l�O"M=YjR�M=G:RoRFHJfJKUl�KUkLY
OsµjHJkLG�c=´=»	µjH�G:HBMPfJO�KUkLYjl!M=G:H+HJIPMPVN½FMPO�HJR¶KNY¶KglQk=VNMPO�KUkLY;´j»!H+RFHJI=HJVUkL¹¶M�^4kjRFHJV�KNYÀ»	µjKUf/µ¶OsµjH�kL¹jO�KUkLYjl`¹FG�HJl�H�Y=OQHJR
O�k¼M=YÛMP\=H�Y_O¯M=G:H4HJIPMPVN½FMPO�HJRoMP\LMPKNYjl�O4M¼EFMPfJÊ=\jG:kL½FYjR[fJkLY_O�HJÂjO�¹FG:kPILKURFHJRoE=c�OsµjH¶MP\=H�Y_O�åÞlBf�½FG�G:H�Y_O¯¹jVNM=Yjl�Ç
fJkL^³^eKgO"^4H�Y=OQl O�kÚ¿ù½jOs½FG�HTMPfJO�KUIjKUO�KUHJl�´�»	µjKUf/µ;´�MPO M=Y_co\=KUI=H�Yé¹Fk=KNY_O�´+^³M�coOsµjH�^4lQHJVgI_HJl¼EFH¼kjYjVgcé¹FM=G:O�KNMPVUVUc
ls¹¾HJfJK±Á�HJR�Ã

D�OÓOsµjH�fJH�Y=OQH�G�kP¿�kL½FG!M=¹F¹FG:kjMPf/µeKgl+M�ls¹¾HJfJK±Á�f�M]O�KUkLY¶kP¿£OsµjH�fJk=l�O!kP¿£M�YjHJ»ékL¹jO�KUkLYÀKNY¶fJkLY_O�HJÂLO�´=»	µjKUfJµ³»!H
OsM=Ê]H`lQKº^À¹jVgc¶O�k�E¾H	KUO�l!^³M=G:\=KNYFMPV�fJk=l�O�Ã¢S+µFMPOiKgl�´=OsµjH+fJk_l�OÓkP¿�f�M=GQG:cLKNYj\�kL½jO`MBYjHJ»á¹jVNM=YO)èKNY³OsµjH�fJkLY=OQHJÂLO�kP¿
HJÂjKglQO�KNYj\�fJkL^³^4KUOs^4H�Y_O�lyx�Kgl�l�KN^³¹jVUc¼O"µjH�fJk=l�O�kP¿�f�M=G�G:cjKNYj\ kj½jO(E¾k=Osµ8)�M=YjR8xÓ´FVUHJl�lBO"µjH�fJk=l�O�kP¿Óf�M=G�G:cjKNYj\
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kL½jOyx[MPVUkLYjH=Wyz£î2)O{�x£ï1|
z£î})�~Tx£ï?� z£î	x£ï4�j»	µjH�G:H�z·RFH�Yjk=OQHJl+OsµjHBfJk=l�OC¿ù½FYjfJO�KUkLY;´�M=YjR�)O{�x¼RFH�Yjk=O�HJl�) KNY
OsµjHBfJkLY_O�HJÂjO+kP¿?xÓÃ

S¬k�½jl�H�OsµjKUl¶RFH"Á�YjKUO�KUkLY;´�»`H¼YjHJHJRéO�k�RFH"Á�YjH�OsµjH¼fJk_l�O³kP¿¯M[¹jVNM=Y;Ã�Ñ[H¼RFk�OsµjKUl¼E_cðMPlQls½F^4KNYj\oOsµFMPO
¹FG:KN^4KUO�KUI=H�MPfJO�KUkLYjl4µFM�I_H¯l"¹FHJfJK°Á�f�fJk=l�O�l�´�M=YjR[OsµFMPOBO"µjH³fJk=l�OBkP¿+M�fJkL^À¹jVgHJOQH=´;¿�½jVgVUc�l�fJµjHJR�½jVgHJRo¹jVNM=YÛKgl�OsµjH
ls½F^3kP¿£O"µjH	fJk=lQO�lÓkP¿�MPVUV�O"µjH	RFKUl�O�KNYjfJO+lQO�H�¹jl!KºY¶KUO�ÃiS+µjH(G�HJÆd½jKNG:H�^4H�Y_O+OsµFM]OÓ»!H	kjYjVgcÀfJkL½FY=O!RFKUl�O�KNYjfJO+lQO�H�¹jl!Kgl
KN^³¹FkjG:OsM=Y_O�´FEFHJf�M=½jlQHBK±¿ÓM=Y¶MP\=H�Y_O!f�M=Y ^eH�G:\=H�l�O�H�¹jl+kP¿¢OsµjH	l"M=^4H�OàcF¹FH=´jKUO+kLYjVUc¶KNYjf�½FG:l+OsµjHBfJk=lQO`k]¿ÒM�l�KNYj\=VUH
ls½jfJµ¶l�O�H�¹;Ã�Ï!kLYjlQKgRFH�GCOsµjHBHJÂdM_^³¹jVUHBRFH�¹jKgfJOQHJR¼KNY ² KU\L½FG:H�ëFÃ ² kjGÓKNYjl�O"M=YjfJH=´FK°¿Ò»�µjKgVUH4G�½FYFYjKNYj\ c=kj½FG�H�G�G�M_YjRFl�´
c=kL½)R�G:KUI=H+O�k�OsµjH!^³MPVUVFO�kBEF½jc¯M�YjHJ»olsµjKNG:O�´=M=YjR³MPO¢OsµjH!lsM=^4HiO�KN^4H!R�G:KUI=H!O�k�OsµjH+^³MPVUVLOQk(EF½jc4lsYjH�M=Ê]H�G:l�´�c=kL½
kLYjVUc¼KNYjf�½FG)OsµjH4fJk=l�O�kP¿ÓkLYjH4OsG:KN¹·O�k¶OsµjH³^³MPVUVzÃ�¸�Y·OsG�M]RFKgOQKgkjYFMPVÓ¹jVNM=Y·\=H�YjH�G�MPO�KUkLY;´;O"µjKglB»!kL½jVUR[EFH³µFM=YjRFVUHJR
E_c'M�l�O�H�¹÷G:H"Ðà½jl�H�¿�½FYjfJO�KUkLY;Ã�ÑæµjH�Y÷M�YjHJ»-¹jVNM=YoKUl¼MPRFRFHJR÷O�k�M=Y@HJÂLKUl�OQKºYj\ofJkjY=O�HJÂjO³kP¿�fJkj^³^4KUOs^4H�Y_O�l�´
HJÂF¹jVgKUfJKUO¼fJkjYjl�KURFH�G�MPO�KUkLY@kP¿�l�O�H�¹o^4H�G�\=KNYj\ðE¾HJfJkL^4HJl�f�G�½jfJKNMPVzÃ ² kjG�¿ù½FG�OsµjH�G³RFKUl�f�½jlQl�KUkLY÷kP¿(lQO�H�¹'^4H�G�\=KNYj\�´
KNYjfJVN½jRFKºYj\�MPVU\=kLG�KgO"µF^4li¿­kLGÄH"ø fJKUH�Y=O+^4H�G�\=KNYj\�´jl�HJH¯êäþÓM=Yj\�´;Ë�Ì=Ì=û}íàÃ¢Ñ[HBMPl�lQkLfJKNMPO�H�OsµjH+fJk_l�O!kP¿£M=Y4KNYjfJkL^³¹jVUHJO�H
kLG!½FYjl�fJµjHJR�½jVUHJRÚ¹jVNM=Yb»+KUOsµ¶OsµjHBfJk=lQO`k]¿£OsµjHBVUH�MPl�O+HJÂF¹FH�YjlQKgI_H�»+M�c³KNY¶»	µjKUf/µbKgO�^4KU\Lµ=O+E¾H�f�M=G�G�KgHJR�kj½jO�ÔjK­ÃäH=ÃN´
OsµjH�fJk=l�O+kP¿ÓM=Y�M=GQEjKgO"G�M=G:c�¹jVNM=Y-)?KUl	O"µjHBfJk=l�O+kP¿ÓO"µjHBVgH�M]l�O	HJÂF¹FH�YjlQKgI_H�¿�½jVUVUc¼l�fJµjHJR�½jVUHJR�´;fJkL^³¹jVUHJO�H¯¹jVNM=Y��
ls½jfJµ�OsµFM]O/��KUlBM³G:H"Á�YjH�^4H�Y_O+kP¿@) ´j»	µjH�G:H4G:H"Á�YjH�^4H�Y_O�l	M=G�HBRFH"Á�YjHJRÚM]l+KNY[ê Õ M=^4EFµFM=^À¹FMPO�K;HJO	MPVzÃN´;Ë�Ì=Ì_ìJí:Ã

D�VUOsµjkL½j\LµÛ»!H8µFM�I=H¶RFH"Á�YjHJR'O"µjH8Yjk=OQKgkjY�kP¿	OsµjH¶fJk=l�O4kP¿	M�¹jVNM=YoMPl4OsµjH�VUH�MPl�O4HJÂF¹FH�Yjl�KUI=H�^4HJOsµjkjR�kP¿
HJÂjHJf�½jO�KNYj\�KgO�´�»!H�RFk�Yjk=OBYjHJfJHJl�lsM=G�KgVUc�MPl�ls½F^4H�OsµFMPO	M¶¹jVNM=YFYjKNYj\TMP\_H�Y=O	ÊjYjkP»+l�OsµjH�OsGQ½jH�fJk=l�O�HJKgO"µjH�G�kP¿ÓKUO�l
EFMPfJÊ=\jG:kL½FYjRT¹jVNM=YbkLG!kP¿ÓM=Y_c¼YjHJ».kj¹jO�KUkLYjl	½FYjRFH�G�fJkLYjl�KURFH�G�M]O�KUkLY;Ã+¸�Yjl�OQH�MPR�´�O"µjH¯MP\=H�Y_O	^³M�c¶kLYjVUc¼µFM�I=H�M=Y
HJl�O�KN^³M]O�H	k]¿�O"µjH	fJk=lQO`k]¿�KUO�l+¹jVNM=Yjl�ÃÄÑ[H	IjKUHJ»áHJl�O�KN^³M]O�HJl+MPlÓKNY_O�H�G:I�M]Vgl�OsµFMPO`E¾kL½FYjR�OsµjH�OsG�½jH�fJk=l�OikP¿ÒM4¹jVNM=Y;Ô
OsµjHJc�M=G�H`O"µL½jl�G:HJVNMPO�HJR4O�k+O"µjH`KNY_O�H�G:IPMPVd^eH�MPls½FG:HJl¢kP¿�¹jVNM=Y4fJk=lQO£½jl�HJR4KNY4OsµjHÓRFHJfJKUl�KUkLY_Ð�O"µjHJkLG:HJO�KUfB¹jVºM_Y�\_H�YjH�G�M�Ð
O�KUkLY4VUKUO�H�G�M]Os½FG:H4êÞÑéKgVUVUKNM=^4l�kjY¼M=YjR�ô	M=YFÊ_l�´�Ë�Ì=ÌPòF´=ô	M]RFR�M�»�c HJO	M]V­Ãß´�Ë�Ì=Ì=ìj´=ñ)kLkjRF»+KNY¼M=YjR�ÎjKN^³^4kLYjl�´¬Ë�Ì=Ì=Í}íàÃ
Ñ[HBµFM�I=H	RFHJI_HJVgkj¹FHJRTM_Y�MPVU\=H�EFG�M)¿­kjG`G�H�MPl�kLYjKNYj\ M=E¾kL½jO!fJk=l�O!HJl�O�KN^³M]O�HJl�W¢KNY�¹FM=G:O�KUf�½jVNM=GJ´FKUO+l"¹FHJfJK°Á�HJl(µjkP»éO�k
ls½FEjOsGQMPfJO	HJlQO�KN^³MPO�HJl�´�l�k¶OsµFMPO	M_Y¼HJlQO�KN^³MPO�H�kP¿Vz£î2)O{�x£ïif�M=Y�EFH4RFH�G:KUI=HJR·¿ùG�kL^©HJlQO�KN^³MPO�HJl�kP¿Vz£î})�~*x£ï�M=YjR
z£îdx¬ï}´�MPfJfJkjG:RFKNYj\�O�k O"µjH¯RFH"Á�YjKUO�KUkLY�M=E¾k�I_H=Ã(S�µjH¯RFH�G�KgI_HJR[KNY=O�H�G�I�MPV�HJl�OQKº^ÀMPO�H�k]¿`fJk=l�O�KNY·fJkLY=OQHJÂLOBKUl�½jl�H"¿�½jV
EFHJf�M_½jl�H=´FKNY ^ÀM=Y=c4f�MPlQHJl�´jKgO+MPVUVUkP»+l+M=Y³MP\_H�Y=OiO�k¯MPfJfJH�¹jO!kLGiG:H:ý:HJfJOCM_Y4kL¹jO�KUkLYÀ»+KUOsµjkL½jO!f�MPVUf�½jVNMPO�KNYj\³KUO�l!ls¹¾H"Ð
fJK°Á�f4fJk=l�O�´FMPl+KUVUVN½jl�OsG�M]O�HJR�KºY ² KU\L½FG:H¯ó¾ÃÓÎF½F¹F¹Fk=lQH�OsµFMPO�M=Y�MP\=H�Y_O+»+KUOsµ�EFMPfJÊ_\LG:kL½FYjR¼¹jVNM=Y�x[KUl+fJkLYjl�KURFH�G:KNYj\
M³YjHJ»ákj¹jO�KUkLY*) »+KUOsµ¼E¾H�YjH"Á�O=�!î2)¯ïJÃ¢ÎF½F¹F¹Fk=lQHB¿�½FG:OsµjH�G!OsµFM]O+\=KUI=H�Y¶KUO�l+HJl�OQKº^ÀMPO�HJR�fJk=l�OQl¯î�KNY=OQH�G:I�MPVUlsï`¿­kLGEx
M=YjR )�KgOBKUl4M=EjVUH O�k�RFH�G�KgI_H M¶HJl�O�KN^³MPOQHJR[fJk=l�OBKNY_O�H�G:I�M]V�¿zkLG�)�{�xÓÃ�¸­¿+OsµjH MP\=H�Y_OBÊLYjkP»+lBOsµFM]OBOsµjH EFH�YjH"Á�O
kP¿�)3Kgl�\LG:H�M]O�H�G!OsµFM=YbOsµjH¯½F¹F¹¾H�GBEFkL½FYjR�kP¿ÓO"µjKgl�KNY=OQH�G:I�MPVz´;OsµjH�Y·µjH4Kgliý�½jl�O�K°Á�HJR�KºY�MPRFkj¹jO�KNYj\ KUO�´�l�KNYjfJHO) åÞl
fJk=l�OBKNY�fJkjY=O�HJÂjOBKUl¯YjHJfJHJl�l"M=G:KUVUcTVUHJl�l�OsµFM=Y�KUO�l�E¾H�YjH"Á�O�Ô¢VUKºÊ]HJ»+KUl�H=´¢OsµjH MP\=H�Y_OBKUl!ý�½jlQO�K°Á�HJR�KNY[G:H:ý:HJfJO�KNYj\�)�K°¿
KUO�l	ÊjYjkP»	Y�EFH�YjH"Á�O�KUl	VUHJl�l+O"µFM=Y¶OsµjHBVUkP»`H�G�EFkL½FYjR·kP¿ÒO"µjHBHJl�O�KN^³MPO�HJR�KNY_O�H�G:IPMPV�kP¿�KUO�l+fJk=l�O!KNY�fJkjY=O�HJÂjO�Ã�¸zO�Kgl
kLYjVUc¼»�µjH�Y¼O"µjHeE¾H�YjH"Á�O�KUlBKNYjl�KURFH³OsµjH4KNY=OQH�G:I�MPV�O"µFMPO	O"µjHeM]\=H�Y=O�KUl�¿­kjG:fJHJR¼O�k�G:H"Á�YjH³KUO�lBHJlQO�KN^³MPO�HJl�¿ù½FG�OsµjH�G
EFH"¿zkLG:HB^³M=Ê_KNYj\ M4G�MPO�KUkLYFM]V�RFHJfJKUl�KUkLY;ÃiÑ[H�µFM�I=H+RFHJI=HJVUkL¹¾HJRTM=Y_cLOQKº^eH(MPVU\=kjG:KUOsµF^4l!¿zkLG�O"µjKgl�G:H"Á�YjH�^4H�Y_O`lQO�H�¹;´
»	µjKUfJµ;´�MP\jMPKNY;´F»!H(M=G�H�½jl�KNYj\ KNY¼XÄZ�D¯Ã
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Ñ[H µFM�I=H³MPVNG:H�M]RFc¼l�HJH�Y�O"µFMPOBKNY�RFcdYFM_^4KUf H�Y_ILKNG:kjYF^4H�Y=OQl�´£¹jVNM=YFYjKNYj\[M=YjR[HJÂjHJf�½jO�KUkLY�»+KUVUVÓk]¿­O�H�Y�E¾H KNY_O�H�G�Ð
VUH�M�I=HJR�Ã�D�\=H�Y=OQlC^4½jl�OiOsµjH�G:H"¿zkLG:HBEFH�M=EjVUHBO�k4RFHJfJKURFH¯µjkP»á^4½jf/µÀRFHJOsMPKUV;O�k4KNYjfJVN½jRFH�KNY¶OsµjHJKNG+¹jVNM=Yjl	YjkP»áM=YjR
»	µjH�YÛO�k[MPRFRo^4kLG:H³RFHJO"MPKUV­Ã[S�µjKglÀÆd½jHJl�OQKgkjY�µFMPl4VNM=G:\_HJVgc�EFHJH�Y�KU\LYjkLG:HJRoKNYÛOsµjH¶D(¸)VgKUO�H�GQMPOs½FG:H=´ÓM]VgO"µjkL½j\Lµ
ÅiVUcLOsµjH=åälÓ»!kLG�ÊÀê±ÅiVgcjOsµjH=´�Ë�Ì=Ì=Í}í�KUl`M�Yjk=OsM=EjVUH+HJÂjfJH�¹jO�KUkLY;Ã�ÑéKUOsµ i KUVN½_¿­H�G!çBYjRFH�GJ´j»!H+µFM�I_H+l�k�¿�M=G�EFHJH�YÀKNY=I=HJl�Ð
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O�KU\LMPOQKºYj\¶M³G:HJl�OsG�KgfJOQHJR�¿zkLG�^3kP¿�KgO4ê±çBYjRFH�G+M_YjRTX¢k=VUVNMPfJÊ�´�Ë�Ì=Ì=Ìj´�çBYjRFH�GJ´�Ë�Ì=Ì=Ì}íàW�\=KUI=H�YbOsµFMPO+M4VNM=G:\_H¯Yj½F^¯E¾H�G
kP¿+fJkLY_O�KNYj\=H�YjfJKUHJl8^ÀM�c[M=G�KglQH R�½FG:KNYj\[O"µjH HJÂjHJf�½jO�KUkLY�kP¿	M�¹jVNM=Y�KNY�M·RFcFYFM=^4KUf=´Ó½FYjfJH�G:OsM]KºY�H�Y_IjKºG�kLYF^4H�Y_O�´
»	µjKUfJµ�fJkLY_O�KNYj\=H�YjfJKUHJl¯l"µjkL½jVURðE¾H³RFH�MPVUOB»+KUOsµ�»	µjH�YÚOsµjH ¹jVNM=Y�KUl�KNYjKUO�KNMPVUVUc[¿zkLG�^eHJR�´�M=YjR[»	µjKUfJµ�lsµjkL½jVUR�E¾H
RFH"¿zH�G�G:HJRTM_YjR�RFH�MPVUO	»+KUOsµ¶kjY�M=Y¼MPl�ÐàYjHJHJRFHJRTEFMPl�KUlBMPO!HJÂLHJf�½jOQKgkjY�O�KN^4H�p

S¬k MPRFR�G�HJl�lBOsµjKUl	ÆF½jHJl�O�KUkLY;´;»!H4MPl�l�kjfJKNMPO�H¯MÀfJkLY_O�KNYj\=H�YjfJc¼»�KgO"µ�OsµjH)¿ùMPKUVN½FG:H³k]¿ÄM=Y·MPfJO�KUkLY·KNY�M ¹jVNM=Y·O�k
µFM�I=H!KUO�lÓRFHJl�KNG:HJR¶kL½jO�fJkj^4H=Ã£¸�Y4kL½FGÓGQ½FYFYjKºYj\�HJÂdM_^³¹jVUH=´Lc_kL½4¹jVºM_Y4O�kB»	G:KUO�H�c=kL½FG¢VUHJfJOs½FG:H	ÎFM]Os½FG:R�M�c�HJI=H�YjKNYj\�´
EF½jOÓc_kL½4G:HJfJk=\LYjKUúJH+OsµjH�¹Fk=l�lQKºEjVUH�¿ùM]KgVN½FG:H�kP¿;OsµjKUl`MPfJO�KUkLY;W¢c=kj½¯^ÀM�c4Yjk=OÓEFH�M=EjVUH	O�kBfJkj^³¹jVUHJO�H+OsµjH+VUHJfJOs½FG�H+kLY
O�KN^4H=Ã!þ�kL½bOsµjH�G:H"¿zkLG:HBf�G:H�M]O�H¯M4fJkjY=O�KNYj\=H�YjfJc�¹jVNM=Y;´�OQk³fJkL^³¹jVUHJO�H4KUO(ÎF½FYjR�M�c¼^4kjG�YjKNYj\8E¾H"¿­kLG�H�OsµjH�¿zkLk_OsEFMPVUV
\LM=^eH=´LK°¿`YjHJHJR�EFH=Ã

¸�Y�\=H�YjH�GQMPVz´;»	µjH�Y�OsµjH4MP\=H�Y_O	RFHJOQH�G�^4KNYjHJlBOsµFMPO	MÀ\=H�YjH�G�M]O�HJRT¹jVNM=Y·KNYjfJVN½jRFHJl¯M=Y·MPfJO�KUkLY·OsµFMPO	^ÀM�c¶¿�MPKUVz´
OsµjH�G:H¶M=G:H4OsµFG:HJH M_¹F¹FG:kLMPfJµjHJl�O�k�KN^³¹FG�k�IjKNYj\¼KUO�Ã���m!ZPZDYP`�W2[2�5YTZ�Y�e�b![dZBKNY_I=k=VUI=HJl¯¹jVNM=YFYjKNYj\�M�G�HJls¹FkLYjlQH K°¿+OsµjH
¿�MPKUVº½FG�H�lsµjkL½jVUR�kjfJf�½FGJÃy�gZDY;�5Y;]�W2[2�5Y�Z�Y�e�b![dZ!KNY=I_k=VUI=HJl+H�YFµFM=YjfJKNYj\¶OsµjH(¹jVNM=YbO�k�KNYjfJVN½jRFH4l�O�H�¹jl+O"µFMPOÓVUHJl�l�H�YbOsµjH
VUKNÊPHJVUKºµjkjkjR�kP¿ÓO"µjHB¿�MPKUVº½FG�H=Ã îz¸�YbfJkLY_¿zkLG�^³M=Y_O	¹jVNM=YFYjKNYj\�´¬ls½_ø fJKUH�Y=OQVgc[^³M_Y=c�l�OQH�¹jl(M=G�H¯MPRFRFHJR�O�k¶\L½FM=G�M_Y=O�HJH
OsµFMPO¢OsµjH+¹jVNM=Y�»+KUVUV�ls½jfJfJHJHJR�´jG:HJ\LM=G:RFVUHJl�l�k]¿�OsµjH+MPfJO�KUkLY;åÞl¢kL½jO�fJkL^eH(ê°ñBk=VUR�^³M=Y�M_YjR¼ÅÓkjRFRFc=´¢Ë�Ì=Ì=õ}íàÃ±ï ² KNYFMPVUVgc=´
Z�Y�e�UXb(`PY4_%Y;]�W�KºY_I=k=VUI=HJl�^4kLRFK°¿zcLKNYj\¶OsµjHB¹jVºM_Y;´FO�k³G:H�^4kPI=H�OsµjH�¹Fk_O�H�Y=OQKºM]VgVUc¼¹FG:kjEjVgH�^ÀMPO�KUf�MPfJO�KUkLY�M=YjR¼G�H�¹jVºM]fJH
KUO+»+KUOsµ·M=Y�MPVUO�H�G�YFMPOQKgI_H=Ã

S¬k¶RFHJfJKgRFH¶»	µjKUfJµ¼fJkjY=O�KNYj\=H�YjfJKUHJl4O�kÀ¿­kjf�½jlBkLY;´;»!H¯G�HJVgc�kLYbO:»`kÀ¿�MPfJO�l�WiÁ�G:lQO�´;fJkLY_O�KNYj\=H�YjfJKUHJl�KNY[M¶¹jVºM_Y
^³M�c¼µFM�I=H¯½FYjHJÆF½FMPV�¹FG:kLEFM=EjKUVUKUO:cTk]¿ÓkLfJf�½FG�G�H�YjfJH=Ô£M=YjR�l�HJfJkLYjR�´;M�¹jVNM=Y�^³M�c¼µFM�I=H¯^4½jVUO�KN¹jVUH³\=kLMPVUl�´�H�MPfJµ�kP¿
»	µjKUfJµ¼µFMPl+lQkL^4H�MPl�lQkLfJKNMPO�HJR·I�MPVN½jH=Ã!¸zO�OsµjH�G:H"¿zkLG:H�^³M_ÊPHJl+l�H�Yjl�HBOQk4¿­kjf�½jl�kLY¶Osµjk=l�H�G�H�¹FMPKNG:l	O"µFMPO!»+KUVgV�µFM�I=H
OsµjH4\LG:H�M]O�HJl�O+HJÂF¹FHJfJO�HJR�¹Fk=l�KUO�KUI=HÀKº^À¹FMPfJOBkLY�O"µjHe¹jVNM=Y;Ã�S�k¶fJkL^³¹F½jO�H4OsµjKUl�´;»!H)Á�G:l�O�RFHJO�H�G�^4KNYjH³OsµjH4IPMPVN½jH
kP¿+MPVUV�OsµjH4\=kLMPVUlBOsµFMPOBO"µjHeM]\=H�Y=OB»�KgVUV¢¿�MPKUV�O�k¼MPfJµjKUHJI=H³K°¿+l�kL^4H4fJkLY_O�KNYj\=H�YjfJc"�©kjfJf�½FG:l�´�M=YjR[O"µjH�Y¼»!HJKU\Lµ_O
OsµjKUl+E=c4OsµjH�¹FG:kLEFM=EjKUVUKUOàc¶kP¿3� åäl�kLfJf�½FG�G�H�YjfJH=Ã`ÎF½FEjOsGQMPfJO�KNYj\�OsµjKUl!I�M]Vº½jH�¿�G:kL^èO"µjH	kL¹jOQKº^ÀMPVFI�MPVN½jHBkP¿�OsµjH�¹jVºM_Y
\=KUI=HJlÓ½jl�OsµjH!HJÂF¹FHJfJO�HJR¶I�M]Vº½jH�kP¿�OsµjH+¹jVNM=Y³½FYjRFH�G�O"µjH`fJkjY=O�KNYj\=H�Y_O¢¿�MPKUVº½FG�H=Ã i HJÂjO�´P»!H!HJl�O�KN^³MPOQH`O"µjH`HJÂF¹FHJfJOQHJR
I�M]Vº½jH�kP¿�OsµjH+¹jVNM=Y�OsµFMPO�»�KgVUV�G:HJl"½jVgOiK°¿�»!H+¹FH�G�¿zkLG�^èM�fJH�G:OsMPKNY�O:cd¹¾H!kP¿�G:H�¹FM]KºG}ÃÒS�µjH`RFK°É�H�G:H�YjfJH	E¾HJO:»`HJH�YeOsµjHJl�H
O:»!keYj½F^4EFH�G:lB\_KgI_HJl(½jl�OsµjHBHJÂF¹FHJfJO�HJR�I�M]Vº½jHÀkP¿Ä¹¾H�G�¿zkLG�^4KNYj\¶OsµjH¯G:H�¹FM]KºG}Ã!Ñ[H¯µFM�I=H�RFHJI=HJVUkL¹FHJR[MPVU\=kLG�KgO"µF^4l
¿zkLGÓ¹¾H�G�¿­kjG�^4KNYj\³OsµjHJl�H�fJkL^³¹F½jO"MPO�KUkLYjl�´FMPl!»!HJVUV�M]l�¿zkLGiRFk=KNYj\¯O"µjH�MPfJOs½FMPV;¹FG:kLfJHJlQl`k]¿£\=H�YjH�G�MPOQKºYj\4fJkLY_O�KNYj\=H�Y_O
¹jVNM=Yjl�´;M=YjR¼µFM�I=H�MPVUl�k³RFHJI_HJVgkj¹FHJR[M³Yj½F^¯E¾H�G!kP¿ÓµjH�½FG:KUl�O�KUfJlBO�k4KNYjf�G:H�MPl�H�OsµjH�H"ø¶fJKgH�YjfJc�k]¿ÒOsµjKUlB¹FG:kjfJHJl�l�Ã

ç�¿�fJkL½FG:lQH=´FKNYTG�H�MPVUKgO:c¶OsµjH�KN^³¹¾kLG:OsM_YjfJH�kP¿ÓµFM�ILKNYj\³fJkLY_O�KNYj\=H�YjfJc�¹jVºM_Yjl	»+KUVUV�MPVUl�k³RFH�¹FH�YjR�kLYbOsµjHBVUKNÊPHJVUc
RFK°ø f�½jVUO:c�kP¿ÄG�H�¹jVºM_YFYjKºYj\�â�kLY_Ð�O"µjH"ÐJ+�cLã4¿zkLG!¹FM=G:OQKgf�½jVNM=G�fJkLY_O�KNYj\=H�YjfJKUHJl�WiHJI=H�Y�K°¿ÓM4fJkLY_O�KNYj\=H�YjfJc KUlBG:HJVNMPO�KUI=HJVUc
VUKNÊPHJVUc³O�k�kLfJf�½FG�M=YjR4O�k�M�É�HJfJO�µjKU\Lµ_Ð�I�M]Vº½jH�\=kLM]Vgl�´PK±¿;KUO�KgliHJÂLO"G:H�^4HJVUc�H�MPlQc�O�k�fJkLG�G:HJfJO�R�½FG�KºYj\4¹jVNM=Y�HJÂLHJf�½jO�KUkLY;´
KUO	^³M�c�Yjk=O	EFH4YjHJfJHJl�lsM=G�c O�k¶¹jVºM_Y�KNY¼MPRFIPM=YjfJHB¿zkLGiKUO�ÃÓS+µjKUl�KUl�ls½jH�»�KgVUV�EFH�RFH�MPVUO	»+KUOsµ¶KNYbVºM]O�H�G!»!kLG�Ê�Ã
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hÓM]f/µ4k]¿�O"µjH+KNYjRFKgIjKUR�½FMPV�G:H�MPl�kLYjKNYj\4¹FG:kLfJHJlQl�HJl!RFHJl�f�G:KNEFHJR¼M=E¾kPI=H+KUlÓKN^³¹¾kLG:OsM=Y_O�´jEF½jOÓKUO!Kgl+MPVUl�k�KN^³¹FkLG�OsM=Y_OÓO�k
EFH³M=EjVUH³OQk KNY_O�HJ\LG�MPOQH�OsµjHJl�H³¹FG:kjfJHJl�l�HJlB»�KgO"µ¼kjYjHeM_Yjk=OsµjH�GJÃBS¬k�HJÂd¹jVUkLG:H4OsµjH4fJµFMPVUVUH�Yj\=H³kP¿!KºY_O�HJ\LGQMPO�KUkLY;´;MPl
»!HJVUV£MPl+O�k¶EF½jKgVUR[M³G:H�M]VgKUl�OQKgf4¹jVNMPO:¿zkLG�^�kLY¶»�µjKgfJµ�OQk³HJÂd¹¾H�G:KN^4H�Y_O	»+KUOsµbkL½FG!KURFH�MPl�´¾»`H�µFM�I=H�E¾HJH�Y¼EF½jKUVURFKNYj\
X�Z�D4W;OsµjH XÄVºM_Y�Z[M=YFMP\=H�^4H�Y_OBD�\=H�Y=O³ê°X¢k=VUVºM]f/ÊÀHJO	MPVzÃN´�Ë�Ì=Ì=Ì}íàÃ³X�Z�D�KUl¯M=YÚKºY_O�HJVUVUKU\=H�Y=O4l�k]¿­O:»+M=G:H�l�cLlQO�H�^
OsµFMPO�Kgl�KNY=OQH�YjRFHJRTOQk8MPKUR�M³½jl�H�G�KºY�^³M_YFMP\=KNYj\ M¶¹Fk=O�H�Y_O�KNMPVUVUc¼VNM=G:\_H¯M=YjR�fJkL^À¹jVgHJÂ·l�HJO�kP¿Ä¹jVNM=Yjl�Ã+¸zO�Kgl�Osµj½jl
G:HJVNMPO�HJRÀO�k	O:»!kB^³MPý:kLG¬fJVºM]l�l�HJlÓk]¿�l�kP¿zOà»+M=G�HÓl�cjl�O�H�^4l�W£¹FH�G�l�kLYFMPVFHJVUHJfJOsG:kjYjKgf�f�MPVUH�YjR�M=G�l�cjl�O�H�^elÓM=YjR4»`kjG�Ê!+�kP»
l�cjl�O�H�^4l�Ã

Ë�n



ÏCkL^³^4H�G:fJKNMPVUVUcoM�IPMPKUVNM=EjVUH¼HJVUHJfJOsG:kLYjKUf·f�MPVUH�YjR�M=G4l�cjl�O�H�^4l�´Ó¹F½FEjVUKgl"µjHJRæE_c�^³M]ýàkjGBl�kP¿zO:»+M=G:H³fJkL^À¹FM=YjKUHJl�´
HJl�l�H�Y_O�KNMPVUVUcT¹FG:kPIjKURFH¯HJVUHJfJOsG�kLYjKUf¯KNY_O�H�G�¿�MPfJHJl�O�k³»	G:KUO�OQH�Y�f�MPVUH�YjR�M=G:l�Ã	S+µjHJc�O:cF¹jKgf�M]VgVUc�µFM�I_H�MPRFI�M=YjfJHJR[ñ�Ü	¸ùl�´
M=YjR¼¹FG:kPIjKURFH�VUKNYFÊ�MP\=HJl�O�k³fJkjY=OsM]fJO`R�M]OsM=EFMPl�HJl+M=YjR�H�^ÀMPKUV­Ô�l�kL^eH�MPVUl�k ¹FG:kPIjKgRFHBf�M_¹FM=EjKUVgKUO�KUHJl)¿­kLG!M=½jOQkL^³MPO�HJR
^4HJHJO�KNYj\·l�f/µjHJR�½jVUKNYj\�Ã³ô�kP»`HJI_H�GJ´�O"µjHJl�H³l�cjl�O�H�^4l�ls½_É�H�G�¿�G:kL^-M¶µjKg\jµjVgcÛKº^À¹FkPI=H�G:KUlsµjHJR�G�H�¹FG:HJl�H�Y_OsMPO�KUkLY·¿zkLG
MPfJO�KUIjKUO�KUHJl�W�OsµjHJc4f�M=Y4kjYjVgc¶^4kLRFHJV�l�KN^³¹jVUHBHJI=H�Y_O�lÓM=YjR�G:HJf�½FG�G:KNYj\�lQKº^À¹jVgHBHJI_H�Y=O�l�ÃÒÎjKN^³¹jVUHBHJI=H�Y_O�lÓM=G�H	EjVUkLfJÊ=l
kP¿+O�KN^4H¶»+KUOsµ[Mbl�KNYj\=VUH¼¹FG:kL¹FH�G�Oàc_Ç?â:¿�G:HJHJã¼kjG�âsEF½jl�cjã�Ô�Moâ�¿ùG:HJHJã�MPfJO�KUIjKgO:c�KUl³MPVUVgkP»!HJR�k�I_H�G:VNM=¹�»+KUOsµ�k_OsµjH�G
â:¿�G:HJHJãBMPfJO�KUILKUO�KUHJl�´jEF½jOÓM³â"EF½jl�cLã�M]fJO�KUILKUO:c�f�M=YFYjk_O£kPI=H�G:VNM=¹)»+KUOsµ�k=OsµjH�G¢MPfJO�KUIjKgOQKgHJl�Ã Ù HJf�½FG�G:KNYj\�l�KN^³¹jVUH+HJI=H�Y_O�l
M=G:Hil�KN^³¹jVUH+HJI=H�Y_O�l�OsµFM]OÒG:HJf�½FG¢MPO�G:HJ\L½jVNM=G¬KNY=O�H�G�I�MPVUl�´_H=ÃÞ\�ÃN´�HJI=H�G:c�S¢½jHJl�R�M�c�¿ùG�kL^áò]Ðàì=¹F^�Ã1�¬M=EFHJVUlÓM=YjR4O�HJÂjOs½FMPV
KNY_¿­kjG�^³MPO�KUkLY¶f�M_Y�EFH�MPO�O"MPf/µjHJR¶O�k4H�MPfJµ¶HJI=H�Y_O�´FEF½jO+OsµjHJl�H�M=G�H(Yjk=O�½jl�HJR�KNY�M=Y=c¶l�kL¹FµjKUl�OQKgf�M]O�HJR¼»+M�c³E=c¶OsµjH
l�cjl�O�H�^�ÔjOsµjHJc¼M_G:HBl�O�kLG�HJR kLYjVUc¶¿zkLG!OsµjH�µj½F^³M=Y�½jlQH�GJåÞl+KNY_¿zkLG�^³MPOQKgkjY;Ã

ÑÛkLG�Ê�+�k�»Ûl�cLlQO�H�^4lÓê±ñ)HJkLG:\LM_ÊPkL¹Fkj½jVgk_l`HJO�MPVzÃN´�Ë�Ì=Ì_ìL´ i ½jO�O�´;Ë�Ì=Ì=õj´�Z[M=µjVUKºYj\¶HJO	MPVzÃN´¬Ë�Ì=Ì=ì}íLfJkLYjlQO�KUOs½jO�H+M=Y_Ð
k=OsµjH�G�fJVNMPlQlBkP¿Ól�cjl�O�H�^4l�MPKN^4HJR�MPO(µjHJVN¹jKNYj\[½jl�H�G:l�^³M_YFMP\=H�O"µjHJKºG�G:kL½jO�KNYjH³MPfJO�KUIjKUO�KUHJl�Ã³¸�Y·fJkLY_OsG�MPlQO	O�k�¹FH�GàÐ
l�kLYFM]V	f�MPVUH�YjR�M=G¶lQcLl�OQH�^4l�´i»`kjG�Ê!+�kP»©lQcLl�OQH�^4l H�^À¹jVgkPcéG:KUf/µjVUc'lQOsG�½jfJOs½FG:HJRáG:H�¹FG�HJl�H�Y=O"MPO�KUkLYjl¶kP¿¯MPfJO�KUIjKgOQKgHJl
î�kLG!¹FG:kjfJHJl�l�HJl"ïJ´FM=YjR�OsµjHJc ½jl�HBO"µjHJl�H�G:H�¹FG:HJl�H�Y_OsMPOQKgkjYjl`OQk¯H�Yjl"½FG:HBOsµFMPO!KNY_¿­kjG�^³MPO�KUkLY�M_YjR OsM]lsÊ=lg+�kP»éO�k4OsµjH
M=¹F¹FG:kj¹FG:KNMPO�H`¹¾HJkL¹jVUH+KNY4M=YBkLG�\LM=YjKUú�MPO�KUkLY�KNY4M+O�KN^4HJVUc)¿ùMPl"µjKgkjY;Ã£Z�kjRFH�G�YB»!kLGQÊ!+�kP»[l�cjl�O�H�^el£ls½F¹F¹¾kLG:O�â�RFkjf�½_Ð
^4H�Y_OÓ^³M=YFMP\_H�^4H�Y=O�´PKº^ÀMP\=KNYj\�´FM=¹F¹jVUKUf�MPO�KUkLYÀVºM_½FYjf/µjKNYj\�´�M_YjR#�PkLG�µj½F^³M=Y�fJkLkjG:RFKNYFMPO�KUkLY;´jfJk=VUVNM=EFkLGQMPO�KUkLY;´FM=YjR
fJkPÐ�RFHJfJKUl�KUkLYjãoê±ñ)HJkLG:\LM=Ê]kL¹FkL½jVUk=l!HJO	M]V­Ãß´�Ë�Ì=Ì=ìj´�¹;Ã Ë�ëFË"íàÃBçBY�OsµjH4k=O"µjH�GBµFM=YjR�´;OsµjHJc�O�H�YjR�O�k�µFM�I_H¯VUKN^4KUO�HJR
f�M=¹FM=EjKUVUKUO�KUHJl�¿­kjG`µFM_YjRFVgKNYj\�½FYjfJH�G:OsMPKNY_O:c=´j¿­kjG`G�H�¹jVºM_YFYjKºYj\¶»	µjH�Y�M³¹FG�kLEjVUH�^�KUl+RFHJO�HJfJO�HJR�´�M_YjR¶¿­kLG!G:H�M]l�kLYjKNYj\
M=E¾kL½jO�OsµjH�G:HJVNMPO�KUI=H¶I�M]Vº½jH�k]¿�M]VgOQH�G�YFMPO�KUI=H³»+M�cjl�O�k�¹FH�G�¿zkLG�^�M�\=KUI=H�YÛOsMPlsÊ�Ã�X�Z�D�KUleE¾HJKNYj\[RFHJl�KU\LYjHJRoO�k
KNYjfJVN½jRFHBý�½jlQO`O"µjHJl�H�l�kjG:O�l!kP¿ÓG:H�MPl�kLYjKNYj\³f�M_¹FM=EjKUVgKUO�KUHJl�´¢½jl�KNYj\³OsµjH�O�HJf/µFYjKUÆF½jHJl	RFKUl�f�½jlQl�HJR[M=EFkPI=H=Ã

XÄZ�D'KUlÓMiýàk_KºY_O`¹FG�k=ý:HJfJO£kP¿;kL½FG�G:HJl�H�M_G:f/µ�\LG�kL½F¹jlÓMPO�OsµjH+Ü�YjKgI_H�G:l�KUO:c¯k]¿�X�KUO�OQlsEF½FG:\Lµ4M=YjR³O"µjHCÜ�YjKUI=H�G:l�KUO:c
kP¿�Z[M=G:cjVºM_YjR�´dM_YjR¼KNYjfJVN½jRFHJlBOsµjHBH"É�kLG:O�l!kP¿Ò¸ùkLM=YFYjKUlBS!lsM=^³M_G:RFKNYjk=l	M=YjR¼Ï+M_G:V;D(YjRFH�G:lQkLY;ÃÓç�OsµjH�G�H"É�kLG:O�l!O�k
M=¹F¹jVUc[DB¸B¹jVNM=Y[\_H�YjH�G�MPO�KUkLY�M=YjR[HJÂjHJf�½jO�KUkLY�O�HJfJµFYjk=VUk=\=c�O�k·RFHJI=HJVUkL¹[KNY_O�HJVUVUKg\_H�Y=O³»!kLGQÊ!+�kP»!Ð�l�O:cjVUH¯lQcLl�OQH�^4l
KNYjfJVN½jRFH	OsµjH+¸ùÑÈÏ!Z ¹FG�k=ý:HJfJOÒMPO�Î Ù ¸¢¸�Y_O�H�G�YFMPOQKgkjYFMPV�ê±ÅiH�G�G:c M_YjR¼Z�c=H�G:l�´;Ë�Ì_Ì=Í}í¾M=YjR4OsµjH+hiY=O�H�GQ¹FG:KUl�H+XÓG:k_ýàHJfJO
MPO�OsµjH�DBG:O�K°Á�fJKNMPVÓ¸�Y=O�HJVUVUKU\=H�YjfJH³DB¹F¹jVUKgf�M]O�KUkLYjl³¸�Yjl�O�KUOs½jOQH êÞa�G�M_EFEjVgH�HJO	MPVzÃN´�Ë�Ì=Ì=Í=´;ÎjOsMPRFH�G�M=YjR�wLM_G:ILKUl�´¬Ë�Ì=Ì=Í}íàÃ
�;KNÊPH�XÄZTD4´jOsµjH�¸zÑéÏ!Z ¹FG�k=ý:HJfJOÓKUl	G:HJVNMPO�KUI=HJVUc¼YjHJ»�´�M=YjR fJkj^³¹FM=G:KUl�kLYjl�EFHJO:»!HJH�Y¶OsµjH(¹FG�k=ý:HJfJO�l+M=G:HBYjk=O!c=HJO
¹Fk_l�l�KNEjVUH=Ã!D	VUOsµjkL½j\jµ¶l�kL^4HBkP¿¢OsµjH�¿ù½FYjfJOQKgkjYFMPVUKgO:c�kP¿ÓX�Z�DákPI=H�G�VºM_¹jl+»+KUOsµ¶OsµFMPO!kP¿�OsµjH�hiY=O�H�GQ¹FG:KUl�H�¹FG:k=ý:HJfJO�´
OsµjH�M=¹F¹FG�kLMPfJµjHJl+OsM=ÊPH�Y¶KNYbOsµjHBO:»`k4H"É�kLG:OQlCM_G:HBÆd½jKUO�H�RFK°É�H�G�H�Y=O�Ã

S¬k¶KgVUVN½jl�OsGQMPO�H4OsµjH³EFH�µFM�IjKgkjG�kP¿`X�Z�D4´�M=YjR�lsµjkP» µjkP».KUOBKNYjfJVN½jRFHJl¯O"µjH�O:cd¹¾HJlBkP¿`G:H�MPlQkLYjKNYj\¼¹FG:kLfJHJlQl�HJl
MPVNG:H�MPRFc¶RFKUl�f�½jl�l�HJR�´�»!H	RFHJlQf�G:KNEFH³M�lsM=^³¹jVUHBKNY=OQH�G�MPfJO�KUkLYb»+KUOsµ¶KUO�ÃÓX�Z�D.µFM]l	ÊLYjkP»+VUHJRF\=HBk]¿£OsµjHBl�OsGQ½jfJOs½FG:HJR
MPfJO�KUIjKUO�KUHJl:Ç'OsµjH'â"¹jVºM_Yjl�ã[kLG·âs¹FG:kjfJHJR�½FG:HJl�ã]Ç'OsµFMPO4KUO�l ½jl�H�G�O:cd¹jKUf�MPVUVUc'¹FH�Gà¿­kLGQ^4l�Ã ² kjG�KNYjl�O"M=YjfJH=´`M�XÄZTD
¿zkLG!½jl�HBKNY�M¯¹Fµ_cjl�KUfJKºM_Y;åÞl	k]ø fJH	»!kL½jVUR¼ÊjYjkP»ÈO"µjHBl�O�H�¹jl!KNY=I=k_VgI_HJR�KºYbf�M=G�G:cjKNYj\4kL½jO!RFKºM]\LYjk=l�O�KUf�¹FG:kjfJHJR�½FG:HJl�´
¹FG:H�¹FM=G�KºYj\BM+¹FMPOQKgH�Y_O;¿zkLG�ls½FG:\=H�G�c=´�M=YjR4µFM=YjRFVUKNYj\	KNYjls½FG�M_YjfJHÓ¿zkLG�^el�Ã�S+µjH`M]fJO�KUILKUO:c	k]¿¾¹FG:H�¹FM_G:KNYj\	M+¹FMPO�KUH�Y_O�¿zkLG
ls½FG:\_H�G:c¯^4KU\Lµ_OÓKNYjfJVN½jRFH=´FlsM�c=´PkLG�\LM=YjKUúJKNYj\¯M�¹FG�HJVgKN^4KNYFM=G�c EFMPO�O�H�G�c�kP¿;O�HJl�O�l�´=M]l�l�H�^4EjVUKºYj\4M=YjR³l�fJµjHJR�½jVUKNYj\³OsµjH
ls½FG:\_Kgf�M]V�O�H�M=^�´FE¾kLkLÊ_KNYj\³OsµjHBkL¹¾H�G�MPO�KNYj\ G�kLkL^b´LHJOQf=Ã�Z[M=Y=cÀkP¿ÒO"µjHJl�HBOsMPlsÊ_l!»!kL½jVUR�OsµjH�^4l�HJVUI=HJl+RFHJfJkj^³¹Fk=lQH
KNY=OQk�l�OsGQ½jfJOs½FG:HJR MPfJOQKgIjKUO�KUHJl�W�f�M=GQG:cLKNYj\�kL½jO`M�l�KNYj\=VUHBO�HJlQOÓ^4KU\Lµ=OiKNY=I=k_VgI_H+l�fJµjHJR�½jVgKNYj\³O"µFMPOÓO�HJlQO�´POsG�MPfJÊ_KºYj\�OsµjH
VNM=E·»!kLG�Ê�´FH�Y=OQH�G:KNYj\ OsµjH³G:HJl"½jVgOQl	KNY_O�k O"µjHe¹FM]O�KUH�Y=O�åäl(G:HJfJkjG:R�´�M_YjR¼f�MPVUVUKNYj\¼OsµjH4¹FMPO�KUH�Y=O�¿zkLG!¿zk=VUVUkP»!Ðà½F¹·»`kjG�Ê
K°¿`YjHJfJHJl�lsM=G�c=Ã

¸�^³MP\=KNYjHBOsµFM]O`M4¹Fµ=cjl�KUfJKNM=Y�î­kLG!YL½FG:lQH�ïÓl"¹FHJfJK°Á�HJl	O"µjHB\=kLMPV�kP¿Ò¹FH�Gà¿­kLGQ^4KNYj\eM4¹FM=G�O�KUf�½jVºM_G!RFKNMP\LYjk=l�OQKgf�O�HJl�O
kLY�M�¹FMPO�KUH�Y=O�Ã[X�Z�D�Kº^À^4HJRFKNMPO�HJVUc'¹Fk=lQO�l4fJkL^³^4KUOs^4H�Y_O�l4O�k·I�M=G:KUkL½jlÀOsMPlsÊ_l¯¹¾H�G:OsMPKNYjKNYj\[O�k�OsµFMPO�\=kLMPViKNY
M=Y�KNY_O�H�G�YFMPV+ÊjYjkP»+VUHJRF\=H8EFM]l�H"Ç'OsµjH�â�l�fJµjHJR�½jVgH=Ãäã5¸ùOeM]VglQkT½F¹FR�M]O�HJl4OsµjH \jG�M=¹FµjKUf�MPVÓRFKUls¹jVNM�c�OsµFMPO�KNYjfJVN½jRFHJl

Ë=Ë



MÀf�MPVUH�YjR�M=GBM=YjR¼OQkPÐ�RFk VUKUl�O�ÃB¸�Y¼O"µjKgl�HJÂFM=^³¹jVUH=´;OsµjH³¹Fk=lQO�HJR¼fJkL^À^4KUOs^4H�Y_O�l(^eKg\jµ=O�KNYjfJVº½jRFH¶l�fJµjHJR�½jVUKºYj\·OsµjH
O�HJl�O�´PkLEjOsMPKNYjKNYj\�OsµjH�YjHJfJHJl�lsM=G:c4EFMPfJÊ=\LG�kL½FYjR³KNY_¿­kjG�^³MPO�KUkLY4E¾H"¿­kLG�H+OsµjH!O�HJl�O�R�MPOQH=´LG:H�^4KNYjRFKNYj\4OsµjH+¹FMPO�KUH�Y_OÓòLÍ
µjkL½FG:lÓE¾H"¿­kjG:H+OsµjH+OQHJl�O�R�MPO�H=´=M=YjRÀl�kBkLY;Ã�çBYjfJH+OsµjH	½jlQH�G�KNYjRFKUf�MPO�HJl!OsµFMPO¢OsµjH+O�HJlQOÓµFMPlÓEFHJH�YÀl�fJµjHJR�½jVgHJRÀ¿zkLG�M
fJH�G:OsM]KºY¶R�M]O�H"Ç'aBHJfJH�^4EFH�GBË�ì¾´=lsM�c_Ç'OsµjHBO�H�^³¹¾kLG�MPV�KºY_¿zkLG�^ÀMPO�KUkLY�MPl�lQkLfJKNMPO�HJR¶»+KUOsµ¶OsµjHBG:HJVNMPO�HJR¼¹FG�kLfJHJR�½FG:HJl
»+KUVUV	EFH¼½F¹¾R�MPO�HJRoMPfJfJkLG:RFKNYj\=VUc;Ôi¿­kjG�HJÂFM=^³¹jVUH=´ÓM·f�MPVUH�YjR�M=GeH�Y=OsG�c[»+KUVUV`O"µjH�YoM=¹F¹FH�M=G4G:H�^eKºYjRFKNYj\�OsµjH�½jl�H�G
O�k¼Yjk=OQK±¿zc�OsµjH�¹FMPO�KUH�Y=O�kLY�aBHJfJH�^4EFH�GÀË�óFÃ ² ½FG:OsµjH�GQ^4kLG:H=´;K°¿	OsµjKUl�O�HJl�O�KUl�ý�½jl�O�kLYjH³kP¿+M¼EFMPOQO�H�G:c¼k]¿COQHJl�O�l�´
M=YjR·OsµjHBl�fJµjHJR�½jVgHJR�aBHJfJH�^4EFH�G�Ë�ì4R�M]O�H�¹jVNMPfJHJl	KUO�O�kjkeYjH�M_G	M=Yjk_OsµjH�G!O�HJl�O!»+KUOsµb»	µjKUf/µbKUO(^4KU\Lµ_O+KNY_O�H�G�¿zH�G:H=´
X�Z�D�»+KUVUV`Yjk=OQKgfJH¶OsµjKUl4fJkLY,+�KUfJO³M=YjR�Yjk=O�K°¿zc�OsµjH ½jl�H�GJ´¢ls½j\_\=HJl�O�KNYj\TM_Y[MPVUO�H�G�YFMPOQKgI_H³l�fJµjHJR�½jVgH�O"µFMPO�M�I=k=KURFl
OsµjH�fJkLY,+�KUfJO�Ão¸ùOe^ÀM�c�MPVUl�k[ls½j\=\_HJl�O4O�k�OsµjH8½jlQH�G4OsµFMPO³M=Y�kL¹¾H�G�MPO�KNYj\�G�kLkL^ lsµjkL½jVURÈE¾H�l�fJµjHJR�½jVgHJRáYjkP»�´
HJI=H�YbOsµjkL½j\LµbOsµjH³MPfJOs½FMPV�RFH�M]RFVgKNYjH4¿zkLG�OsµjH¯G�HJl�H�G:I�M]O�KUkLY¼µFMPlBYjk=O�c=HJO�kLfJf�½FG�G�HJR�´�E¾HJf�M=½jl�H4OsµjH�G:H�KglBVUKN^4KUO�HJR
+�HJÂjKºEjKUVUKUO:c[KNY�OsµjH4l�fJµjHJR�½jVgHÀO�k8µFM_YjRFVgHÀOsµjH4l�KUOs½FMPO�KUkLY�l"µjkL½jVURTO"µjH¯kj¹FH�G�MPOQKºYj\¼G�kLkL^el(E¾HJfJkL^4H ½FYFM�I�M]KgVNM=EjVUH
MPO+O"µjHBRFHJl�KNG:HJR¼O�KN^4H=Ã

S�µjKgl�l�fJH�YFM=G:KUk¶KgVUVN½jl�OsGQMPO�HJl�OsµjH�^³MPKNY�f�M_¹FM=EjKUVgKUO�KUHJl�OsµFMPO!»!H�M=G:H�EF½jKUVURFKºYj\·KNY=O�k¶X�Z�D¯W

Ý S+µjH³X�Z�Dö½jl�H�G)f�M=Y·fJkL^³^4KUOBO�k¼M]fJO�KUILKUO�KUHJl�O"µFMPO�µFM�I=H³G:KUf/µ�OQH�^³¹FkLGQMPVÒM_YjR[f�M=½jlsMPV¢l�OsGQ½jfJOs½FG:H=Ã4ÎFµjH
RFkLHJl	Yjk_O	YjHJHJR¼O�kÀls¹FHJfJK°¿zc�l�H�¹FM=G�MPOQHBfJkL^³^4KUOs^4H�Y_O�l+OQk¯H�M]f/µ¶fJkL^À¹FkLYjH�Y_O	k]¿ÒOsµjH�M]fJO�KUILKUO:c=Ã

Ý S+µjH¯XÄZTD�½jl�H�G�f�M=Y�^³M=ÊPH4¹FM=G:O�KNMPV¢fJkL^³^4KUOs^eH�Y=O�l�Wi¿­kLG�KNYjl�OsM=YjfJH=´;l"µjH¯f�M_Y�fJkL^³^eKgOBOQk8¹¾H�G�¿­kjG�^4KNYj\
M³¹FM=G:O�KUf�½jVNM=GBMPfJOQKgIjKUO:c�»+KUOsµjkL½jO�c=HJO+ls¹¾HJfJK±¿zcjKºYj\·OsµjH�HJÂFMPfJO+OQKº^eHeM]O+»	µjKUf/µ·KUO�»+KUVgV¢kjfJf�½FGJ´�kjG+lsµjH�f�M=Y
ls¹FHJfJK°¿zcTO"µFMPO	l"µjH¯»+M=Y_O�l+OQk fJkL^À^4KUOBO�k8M¶¹FM=G:OQKgf�½jVNM=G�\_kLMPVz´;»+KUOsµjkL½jO�c=HJOBls¹¾HJfJK±¿zcjKºYj\·HJÂdM]fJO�VUc¼»	µjKUfJµ
¹jVºM_Y�lsµjHB»+KUVUV�½jl�H�O�k³MPfJµjKUHJI=H�O"µFMPO!\=kLMPVzÃ

Ý ÑæµjH�YeOsµjH(½jlQH�GÓHJÂjO�H�YjRFl!µjH�GÓfJkj^³^4KUOs^4H�Y_O�l(î­H=ÃÞ\�ÃN´=E_c³ls¹¾HJfJK±¿zcjKºYj\¶M�¹FM=G:OQKgf�½jVNM=GiO�KN^4H�kLGiM�¹FM=G:OQKgf�½jVNM=G
¹jVºM_Y�¿zkLG�M³\_kLMPVNïJ´;X�Z�Dö¹FG:kj¹FMP\LMPO�HJl�OsµjH³YjHJ» fJkL^³^4KUOs^4H�Y_O�O�k8M]VgVÓM�É�HJfJOQHJRT¹FM=G:OQl	kP¿ÓO"µjHeM]fJO�KUILKUO:c=Ã
¸�Y¶OsµjH�HJÂdM=^À¹jVgH4M=EFkPI=H=´j»	µjH�YbOsµjH�½jl�H�G!l"¹FHJfJK°Á�HJlBOsµFMPO+O"µjHBO�HJl�O!lsµjkL½jVUR[EFHBl�fJµjHJR�½jVUHJR·¿­kLGCaBHJf=Ã+Ë�ìF´
M³¹FMPO�KUH�Y_O	G:H�^4KNYjRFH�G�KglBM=½jO�kj^³MPO�KUf�MPVUVUc lQf/µjHJR�½jVUHJR·¿­kjG!aBHJf=Ã+Ë�óFÃ

Ý ÑæµjH�YjHJI_H�G�OsµjH	½jlQH�GÓMPO�OQH�^³¹jO�l�O�k�¿zkLG�^ M�YjHJ»'fJkL^³^eKgO"^4H�Y=O�´=X�Z�Dá¹FH�G�¿zkLG�^4l�OQH�^³¹FkLGQMPV�M=YjR¶f�M=½jlsMPV
G:H�MPl�kLYjKNYj\[OQk[RFHJO�H�G�^4KNYjH·»	µjHJOsµjH�G4KUO¶KglÀfJkLYjl�KUl�O�H�Y_O »�KgO"µ�OsµjH¼½jl�H�GJåÞl¶¹FG:HJILKUkL½jl¶fJkL^³^eKgO"^4H�Y=OQl�Ã'¸�¿
X�Z�D RFHJOQH�G�^4KNYjHJl O"µFMPO³fJH�G:OsM]KºYoM]RFRFKgOQKgkjYFMPV	fJkjYjl�OsG�MPKNY_O�l M=G�H¼G:HJÆd½jKNG:HJRéO�k�H�Yjls½FG�H¼fJkLYjl�KUl�OQH�YjfJc=´+KUO
Yjk=O�K°Á�HJl	O"µjH¯½jl�H�G�kP¿�Osµjk=lQH¯MPRFRFKUO�KUkLYFMPV¢fJkLYjl�O"G�MPKNY=OQl�´�»�µjKgfJµ·»!HBf�MPVUVBâ:¿­kjG:fJHJR�fJkLYjl�OsGQMPKNY=O�l�ÃÞã'¸�¿`XÄZTD
RFHJO�H�G�^4KNYjHJlBOsµFMPO�OsµjH�G:H4KUl(MÀfJkLY,+�KUfJO�EFHJO:»!HJH�Y·OsµjH¯YjHJ»èfJkL^³^4KUOs^eH�Y=OBM=YjR[¹FG:KUkLG�fJkL^³^4KUOs^4H�Y_O�l�´�KUO
ls½j\=\=HJl�OQl`»+M�cjl`OQk G:HJl�k=VUI=HBO"µjHBfJkLY,+�KUfJO�Ã

Ý X�Z�D�f�M=Y�M]l�l�HJl�l�OsµjH fJk_l�O4kP¿+HJÂLHJf�½jO�KNYj\�M·¹jVNM=Y�KNY�OsµjH³fJkLY_O�HJÂjO¯k]¿CHJÂjKUl�O�KNYj\[fJkL^À^4KUOs^4H�Y_O�l�´�M=YjR
Yjk=O�K°¿­c¶OsµjH�½jl�H�G�K°¿ÒO"µjH�fJk=l�Oi¿�MPKUVUl	O�kÀHJÂLfJHJHJR·l�kL^4HBls¹¾HJfJK°Á�HJRTO"µFG:HJlsµjk=VUR�Ã

Ý D	l�O�KN^4H ¹FMPl�lQHJl�´£XÄZTD©^4kjYjKgOQkLG:lBOsµjH³HJÂjHJf�½jO�KUkLYÛkP¿+OsµjH ½jl�H�G}åÞl�MPfJO�KUIjKgOQKgHJl�´ÓM=YjR�G:H�^eKºYjRFl4OsµjH¶½jl�H�G
»	µjH�YoRFH�MPRFVUKNYjHJlTM_G:H¼M=¹F¹FG:kLM]f/µjKNYj\�Ãá¸ùO MPVUl�koG:H�MPl�kLYjl¶M=EFkL½jO¶OsµjH�O�KU\Lµ_OsYjHJl�l¶kP¿BOsµjH¼lQf/µjHJR�½jVUH=W�¿zkLG
KºYjlQOsM=YjfJH=´jK°¿£OsµjH�G:H�KUl+VUKgOQO�VUHBl�VNMPf/ÊÀMPOÓl�kj^4H+¿�½jOs½FG:H�¹FH�G:KUkjRFl�´�X�Z�D.^ÀM�c4ls½j\_\=HJl�OÓO"M=Ê=KNYj\4H�M=G:VUc M]fJO�KUkLY;Ã

S�µjH�KºYjKUO�KNMPVjI=H�G:lQKgkjYBkP¿�X�Z�D�µFMPl�EFHJH�Y)KN^³¹jVUH�^4H�Y=OQHJR¯kjYBM+X¢H�Y=OQKº½F^�¹jVºM]O:¿­kjG�^�´P½jl�KNYj\	D�VUVgHJ\jG:k(ÏCkL^³^4kLY
�;KUls¹Ú¿­kjG�ÑÈKNYjRFkP»+l�Ã¶S�k�R�M]O�H=´�»!H µFM�I=H4KN^³¹jVUH�^4H�Y_O�HJRoOsµjH4Á�G:lQO�Á�I=H³f�M=¹FM=EjKUVUKUO�KUHJlBý�½jl�O�VUKUl�O�HJR�´�½jl�KNYj\�OsµjH
^4HJOsµjkjRFl�RFKglQf�½jl�l�HJR[H�M=G�VgKUH�G)KºY·OsµjH4¹FM=¹FH�G}´�EF½jO	l�kÀ¿�M=G+O"µjHJc¼M=G:H�kjYjVgc·KN^³¹jVUH�^4H�Y=OQHJR�¿­kjG	YjkLY_ÐàµjKUH�G�M_G:f/µjKUf�MPV

Ë�ë



¹jVNM=Yjl�ÃáS+µjH·HJÂLOQH�Yjl�KUkLY÷kP¿(O"µjHJl�H¼f�M=¹FM_EjKgVUKUO�KUHJl�O�k�µjKUH�G�M=G�f/µjKUf�MPVBMPfJO�KUIjKgOQKgHJl�´	M=YjR÷OsµjH¼KN^³¹jVUH�^4H�Y_OsMPO�KUkLY÷kP¿
HJÂjHJf�½jO�KUkLY¼^4kjYjKgOQkLG:KNYj\�´�M=G�H(¹FM=G�O+kP¿£kL½FGCkLYj\=k=KNYj\³H"É�kLG:O�Ã£çB½FG�ÊLYjkP»+VUHJRF\=H�EFMPlQHBl�k4¿�M=GifJkLY=O"MPKNYjl	¹jVNM=Yjl+¿zkLG
M=Y�MPf�M]RFH�^4KUf¯½jl�H�GJ´�G�MPOsµjH�G!O"µFM=Y�M³^4HJRFKUf�MPV�kjYjH=Ã ² KU\L½FG:H�òÀKgVUVN½jl�OsGQMPO�HJl�OsµjH�½jl�H�GJåÞl�ILKUHJ»èkP¿ÄXÄZ�D¯Ã
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D�l�OsµjH!l�OsG:kLYj\�M]l�ls½F^³¹jO�KUkLYjl�k]¿�fJVNMPl�l�KUf�MPV�¹jVNM=YFYjKNYj\³M=G:H+E¾HJKºYj\4M=EFM=YjRFkLYjHJR�´_OsµjH	¹¾k=l�l�KNEjKUVUKgO:c³k]¿�fJkLYjl�O"G�½jfJO�KNYj\
¹FkP»!H�G�¿�½jVz´�M=½jO�kLYjkL^ekL½jl	MP\=H�Y_O�l�KUlBKºYjf�G�H�MPl�KNYj\�ÃBÑ[H4µFM�I=H¯M=G�\L½jHJR[µjk�»!HJI=H�G}´FOsµFMPOBEFHJO�OQH�GB¹jVºM_YFYjH�G:l�´;»	µjKUfJµ
f�M=Y�\=H�YjH�G�M]O�H`¹jVNM=Yjl¢¿zkLG¬RFcdYFM=^eKgf=´=½FYjfJH�G�OsMPKNY;´L^4½jVUO�K°ÐàMP\=H�Y_O�H�Y=IjKNG:kLYF^4H�Y_O�l�´=M_G:H`Yjk=O¢H�YjkL½j\Lµ;Ã�S+µjH�G�H=åÞlÒ^ekLG:H
O�k�VUK±¿zH+OsµFM_Y¯¹jVNM=Y�\=H�YjH�GQMPO�KUkLY��¢D(½jOQkLYjkL^4kL½jl�MP\=H�Y_O�l¢KNY4RFcdYFM_^4KUf=´L^4½jVUO�K°ÐàMP\=H�Y_O£H�Y_ILKNG:kjYF^4H�Y=OQlÓMPVUl�k�YjHJHJR³O�k
EFH�M_EjVgH�O�k³^³M=YFMP\_HBOsµjH(¹jVNM=Yjl�OsµjHJc¶\=H�YjH�G�MPOQH=ÃÒS�µjHJc8YjHJHJR·O�k4RFHJO�H�G�^4KNYjH�»�µjKgfJµ¼¹jVNM=YFYjKNYj\�¹FG:kLEjVUH�^4lBM=YjR
kL¹F¹¾kLG:Os½FYjKUO�KUHJlBO�k¶fJkLYjl�KURFH�G�KNY·OsµjHBÁ�G:lQO(¹jVNMPfJH=ÃBS+µjHJc¼YjHJHJR[OQk EFH³M=EjVUH4O�k³»!HJKU\Lµ�MPVUO�H�G�YFMPOQKgI_H�KNYjfJkL^³¹jVUHJO�H
¹jVNM=Yjl�´FM=YjR³OQk�RFHJfJKURFH�M=^4kLYj\BfJkj^³¹FHJO�KNYj\³MPVUO�H�G�YFM]O�KUI=HJl�ÃÓS+µjHJc³YjHJHJR¶O�k¯E¾H	M=EjVUH�O�kB¿zkLG�^èKNYjfJkL^³¹jVUHJO�H�¹jVNM=Yjl
YjkP»�´�MPRFRFKNYj\�RFHJOsM]KgV¬VºM]O�H�GJ´;M=YjR¼OsµjHJc�O"µL½jl	YjHJHJR�O�k¶EFH¯M_EjVgH4O�kÀRFHJfJKgRFH³µjkP» ^¯½jfJµ¶RFHJOsMPKUV¢O�k³KNYjfJVN½jRFH YjkP»
M=YjR[»�µjH�Y¼OQk¼MPRFR�^4kLG�H¯RFHJO"MPKUV­Ã³S�µjHJcÚYjHJHJRÛO�k¼EFH M_EjVgHÀO�k�KNY=O�HJ\jG�MPO�H³¹jVNM=Yjl�»�KgO"µ¼kjYjH M=Yjk=OsµjH�G}´�M=YjR[O�k
RFHJfJKURFH³»	µjH�YbO�k³OsG:H�M]O	M=Y�HJÂjKUl�O�KNYj\¼¹jVNM=Y¼M]l(M=YbKNY,+�HJÂLKNEjVUH fJkj^³^4KUOs^4H�Y_O	M=YjR·»	µjH�Y;´�KNYjl�OQH�MPR�´;O�k³fJkLYjlQKgRFH�G
^4kjRFK°Á�f�MPO�KUkLYjlÓk]¿�KUO�Ã¢D(YjR4OsµjHJc³YjHJHJR4O�k�E¾H	M=EjVUH!O�kBRFk�MPVUVFOsµjKUl�KNY³M�»+M�cBO"µFMPO£fJkj^³¹FkLG�O�l£»�KgO"µ4OsµjH!KNYFµjH�G:H�Y=O
EFkj½FYjRFl	kLY¶O"µjHJKºG�fJkL^³¹F½jO"MPO�KUkLYFMPV�G:HJl�kj½FG:fJHJl�Ã

ÑÛH(µFM�I=H�RFHJl�f�G:KNEFHJR·l�kL^4HBk]¿£OsµjH�f/µFMPVUVUH�Yj\=HJl�KNYFµjH�G:H�Y=O�KºY¶O"µjHJl�H�G:H�MPl�kjYjKºYj\ÀOsMPlsÊ_l�´LM_YjR�lsÊPHJO�fJµjHJR lQkL^4H
kP¿£O"µjH	»!kLG�Ê�»!HBµFM�I_H	RFkLYjHBOQk¯MPRFR�G:HJlQl+OsµjH�^�Ã¢Ñ[H�MPVUl�k4RFHJl�f�G�KºE¾HJRTXÄZTD4´=O"µjH�X�VNM=YÀZÚM_YFMP\=H�^4H�Y_O!D	\=H�Y_O�´
M�lQcLl�OQH�^-»!H M=G:HÀRFHJI=HJVUkL¹jKNYj\TOQk¼\LG:kj½FYjR[kL½FGBO"µjHJkLG:HJO�KUf�MPVi»`kjG�Ê�´¢E=c[¹FG:kPIjKURFKºYj\[½jl�»+KUOsµ�M·¹jVNMPO:¿zkLG�^ ¿zkLG
KNY=OQHJ\LG�MPO�KNYj\³kj½FG!O�HJfJµFYjKgÆF½jHJl�M=YjR�HJÂF¹jVUkLG:KNYj\ O"µjHJKºG�I�M]Vº½jH�KNYTM4G:H�M]VgKUl�OQKgf³¹FG:kjEjVgH�^bÃ

Å!½jO¶»!HTµFM�I=H¼kjYjVgc÷l�f�G�MPOQf/µjHJRéOsµjH·ls½FG�¿�MPfJHTM=YjRéOsµjH�G�HÚG�H�^³MPKNYjl8MÛVUk=O¼^4kLG�H¼»!kLG�ÊÛO�koEFH�RFkLYjH�kLY
^4kjRFHJVUKºYj\¼M_YjR¼RFHJI=HJVUkL¹jKNYj\�fJkL^³¹F½jO"MPO�KUkLYFMPV�OQHJf/µFYjKUÆF½jHJl�¿­kLG�¹jVºM_YT^ÀM=YFMP\=H�^4H�Y_O+KNY�RFcFYFM=^4KUf=´�^4½jVUO�K°ÐàMP\=H�Y_O
H�Y_ILKNG:kLYF^eH�Y=O�l�Ã
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Ñ[H+»!kL½jVUR³VUKNÊPH+OQkBOsµFM=YFÊ�kL½FG¢l�Os½jRFH�Y_O�l�»	µjk4µFM�I=H+¹FM=G:O�KUfJKN¹FMPO�HJR³KNYÀI�M=G�Kgkj½jl`MPls¹¾HJfJO�lÓk]¿�OsµjH!»!kLG�Ê)RFHJl�f�G:KNEFHJR
µjH�G:H=W!Ï!k=VUVUHJH�Y·ZTf�Ï�M=G:Osµ_c=´ i KgVN½_¿zH�GBçBYjRFH�GJ´;M=YjRT¸ùkLM=YFYjKUl�S!lsM=^ÀM=G:RFKNYjk=l¯îzÜ�YjKUI=H�G:l�KUO:c�kP¿`XÄKgOQO�lsEF½FG:\LµFï}´�M=YjR
Ï+M=G�VLDBYjRFH�G:l�kLY·îzÜ	YjKUI=H�G�l�KUOàc�kP¿�Z[M=G�cLVNM=YjR�ïJÃ¢Ñ[H+MPVUl�kBO"µFM=YFÊBkL½FG¢k_OsµjH�G¢fJk=VUVNM=EFkLGQMPO�kLG:l�kjY�O"µjHC¹FM_¹FH�G:lifJKgOQHJR
µjH�G:H=´;M=YjR¼kj½FG+fJk=VUVUH�MP\L½jHJlB»�µjk ¹FG:kPILKURFHJR·¿zHJHJR�EFMPf/Ê¶kjY�l�HJI=H�GQMPV�I=H�G:lQKgkjYjl	kP¿ÓO"µjKgl�OsMPVNÊ¶OsµFM]O+»!H�G:H�\=KUI=H�YbKNY
OsµjH³VNMPlQO¯c_H�M=GJÃ�çB½FGB»!kLG�Ê�µFMPl4EFHJH�YÛls½F¹F¹FkjG:O�HJRoE=c[O"µjH³D	KNG ² kjG:fJH ç�ø fJH¶kP¿	ÎjfJKUH�Y=O�K°Á�f Ù HJlQH�M=G:fJµ;´�fJkLY_Ð
OsG�M]fJO ² òLÌ=õ=ë,n�ÐàÌ=Í�ÐsË"Ð�n]òLó=õ î­O�k³X¢k=VUVºM]f/ÊjïJ´;M=YjRTE_c�OsµjH i MPO�KUkLYFM]V£ÎjfJKUH�YjfJH ² kL½FYjR�M]O�KUkLY;´�\jG�M=Y_O�l+¸ Ù ¸­ÐàÌ=õFË�Ì=ì_û=Ì
îzX¢k=VUVNMPfJÊLï�M=YjR¼¸ Ù ¸­ÐàÌ=õFË�Ì_ì=õ=ë¼îzô�kLG:O:cFïJÃ
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ê±Å!MPfJfJµL½jl�M=YjR Õ M=EFM=Yjú�MF´¬Ë�Ì=Ì=õ�í¯Å!MPfJfJµj½jl�´ ² Ã£M=YjR Õ M=EFM=Yjú�MF´ ² Ã!î:Ë�Ì=Ì=õ_ïJÃ XÄVºM_YFYjKºYj\Ú¿­kLG)O�H�^³¹¾kLG�MPVUVUc�HJÂ_Ð
O�H�YjRFHJR·\=kLMPVUl�Ã�¸�Y"��Z�m�`\YPY\��[d]A^(c=m�fOW2aFY%�!�(W2a8��b(W2[Jm!]�b(UE��m!]�f4Y4Z�Y;]�`PY�m!]� �ZhW2[ SV`;[}b,U�¡�]�WJY�UdU¢[X^FY;]�`PY�Ã

ê±ÅiH�G�G:c�M=YjR�Z�c=H�G:l�´�Ë�Ì=Ì=Í�í¯ÅiH�G�G:c=´jX¢ÃPZðÃ=M_YjR³Z�c=H�G:l�´ Õ Ã(��Ã�î:Ë�Ì=Ì=Í=ïJÃjD�R�M=¹jO�KUI=HB¹FG:kjfJHJl�l`^³M_YFMP\=H�^4H�Y_O�W�DBY
DB¸!¹FH�G:ls¹¾HJfJO�KUI=H=Ã	¸�Y���Z�m�`PY\YP�![2]F^,c=m�f�W2aAY £8m!ZP¤�cPaFmPe¦¥�m�§�b!Z��!c= ��(bPe�W2[2�5Y £8m�Z\¤©¨ªm�§N«#¬!c4WJY4_³ÃÓD�I�M]KgVNM=EjVUH
MPO�µ=O�O"¹;W­�(�P»+»�»�Ã±MPKzÃÞlsG�K­ÃäfJkL^%�=E¾H�G�G:c��=¹F½FEjVUKgf�M]O�KUkLYjl\�PfJl�fJ»�Ì=Í�Ð�lsG:KzÃ±µ_Os^4VzÃ

ê±ÅiVUcLO"µjH=´�Ë�Ì=Ì=õ�í¯ÅÓVUcjOsµjH=´�w�Ã�î:Ë�Ì=Ì=õ=ïJÃ�hÄI=H�Y_O:ÐàEFMPl�HJR�RFHJfJkL^À¹Fk=l�KUO�KUkLYjl�¿zkLG!G:H�MPl�kLYjKNYj\³M=E¾kL½jO+HJÂjO�H�G�YFMPV;fJµFM=Yj\=H
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ê±ô�kLG:IjKUO�ú=´�Ë�Ì=Ì_û�í)ô�kLG:IjKUO�ú=´Fh+ÃAw�Ã�î:Ë�Ì_Ì=û=ïJÃ�Z�kLRFHJVUl+kP¿�fJkLY_O�KNYj½FMPV;fJkL^³¹F½jOsMPOQKgkjY;ÃÒ¸�Y8�gZ�m�`PY\YP�![2]F^(ctm�f�W2aAY���µFW2a
��b(W2[Jm!]�b(UE��m!]�f4Y4Z�Y;]�`PY�m!]� �ZhW2[ SV`;[}b,U�¡�]�WJY�UdU¢[X^FY;]�`PY�¿2 = � /¡�ÂD»AÇDÀ]´F¹FMP\=HJl�ë=Í=õ�³dë_Ì=óFÃ

êrw=H"É£G:HJc=´¬Ë�Ì=Í=ó�í�w=H"É£G:HJc=´ Ù Ã£î:Ë�Ì=Í_ó=ïJÃt¥?aFYuË3m�^,[}`um�f�Ã�Y\`;[dcP[}m�]#±?Ì(]��*Y\��[}W2[Jm!]�Ã�Ü�YjKUI=H�G:l�KUO:c�kP¿ÓÏ+µjKUf�MP\=k XiG:HJl�l�´
Ï+µjKUf�MP\_k�Ã

ê Õ M=^4EFµFM=^À¹FMPO�K;HJO	MPVzÃN´�Ë�Ì=Ì=ì�í Õ M=^4EFµFM=^³¹FMPOQK­´jÎ;ÃN´ Õ YjkjEjVgkjfJÊ�´�Ï)Ã=D4ÃN´LM=YjRÀþÓM=Yj\�´FÍ4Ã�î:Ë�Ì=Ì=ì=ïJÃ�X�VNM=YFYjKNYj\³MPl
G:H"Á�YjH�^eH�Y=O!l�H�M=G�f/µ;W¢D.½FYjK°Á�HJR¶¿�G�M=^4HJ»!kLG�Ê)¿zkLG�HJIPMPVN½FMPO�KNYj\³RFHJl�KU\LYÀOsG�M]RFHJkPÉ�lÓKNY�¹FM=G:O�KNMPV°Ð�kLG�RFH�G`¹jVNM=YFYjKNYj\�Ã
 �Z4W2[ SV`4[Jb(U�¡�]�WJY�U2U­[X^FY;]�`PY�´jû=õ�î:Ë"Ðàë_ïJWNË�õ=û5³dëPó=ÍFÃ

ê Õ HJH�YjHJc¼M=YjR Ù MPK°É¬M¾´�Ë�Ì=Ì=ó�í Õ HJH�YjHJc=´ Ù Ã!��ÃPM=YjR Ù MPK°É£MF´�ô�ÃFî:Ë�Ì=Ì=ó_ïJÃAÃ²YP`4[2cP[}m!]�c@§@[}W2auÎ�k�UXW2[­e�UXYuÏ=¹2Ð4Y\`;�5W2[2�5Y;c;Ñ
�gZDY6fhY;Z�Y4]�`PY4c�b�]��"Ò#b(U¢k�Y�¥�Z�b(�,Y\m�ÓGc/ÃjÏ+M=^4EFG:KURF\=H+Ü	YjKUI=H�G�l�KUOàc³XiG:HJl�l�´ i HJ»oþ�kLG�Ê�Ã ² KNG:l�O�¹F½FEjVUKgl"µjHJR�KºYbË�Ì=û=õ
E_c�w_kLµFY�ÑéKUVUHJc¼M=YjRTÎjkLYjl�Ã

ê Õ KNYFY_c¼M=YjR¼ñBHJkLG�\=H"ÉÓ´�Ë�Ì=ÌFË"í Õ KNYFY=c=´_a³Ã i Ã�M=YjR4ñBHJkLG�\=H"ÉÓ´JZoÃ�X¢ÃLî:Ë�Ì=Ì¾Ë�ïJÃ�Ï!kj^³^4KUOs^4H�Y_O£M=YjRBH"É�HJfJO�KUI=H�YjHJl�l
kP¿�l�KUOs½FMPO�HJRoMP\=H�Y_O�l�Ã[¸�Y·��Z�m�`PY\YP�![2]F^,c�m�f�W2aFYj¥?§�Y�U f4W2a ¡�]�WJY4ZP]�b(W2[Jm!]�b,U?¯9m![2]�WO�gm!]�f4Y4Z�Y4]�`\Y*m!]� �ZhW2[ SV`;[}b,U
¡�]�WJY�U2U¢[®^AY4]�`PY�´=¹FM]\=HJl	Í=ë�³FÍ=ÍF´FÎjcLR�YjHJc=´�DB½jl�OsG�MPVUKNMFÃ

ê Õ KNYFY_c�HJO	MPVzÃN´�Ë�Ì_Ì=ë�í Õ KºYFY_c=´Fa³Ã i ÃN´jñBHJkLG�\=H"ÉÓ´=ZoÃ=X¢ÃN´FM=YjR8ô�H�YjRFVUH�GJ´�w�Ã;î:Ë�Ì=Ì_ë=ïJÃ;h�ÂF¹FH�G:KN^4H�Y_O�l!KNY³kL¹jOQKº^ÀMPV
l�H�YjlQKºYj\¶¿zkLG�l�KUOs½FMPO�HJR[MP\_H�Y=O�l�Ã	¸�Y��gZDm�`\YPYP�![d]A^(c�m�f%W2aFYO«�Y\`Pm!]��T�Vb,`4[ SV`O°y[2_�¡�]�WJY;Z\]�b(W2[}m�]�b(U@�gm!]�f4Y4Z�Y4]�`\Y
m!]� �Z4W2[ SV`4[Jb(U�¡�]�WJY�U2U­[X^FY;]�`PY�´j¹FMP\=HJl�Ë=Ë�û=õ�³�Ë=Ë�Í=ëF´=ÎjHJkL½jVz´ Õ kLG:H�MFÃ Õ kLG:H�MÀ¸�Y_¿zkLG�^³MPOQKgkjY�ÎjfJKgH�YjfJH¶ÎjkLfJKUHJO:c=Ã

ê Õ YjkLEjVUkjf/Ê�´¢Ë�Ì=Ì=ì�í Õ YjkLEjVUkjf/Ê�´LÏBÃPD4ÃFî:Ë�Ì=Ì=ì_ïJÃLXÄVºM_YFYjKºYj\�´LHJÂjHJf�½jO�KNYj\�´jl�H�Yjl�KNYj\�M=YjR¶G:H�¹jVNM=YFYjKNYj\B¿zkLG¢KNY_¿­kLGQ^³M�Ð
O�KUkLY�\LM]OsµjH�G:KNYj\�ÃL¸�YT��Z�m�`PY\Y;[d]A^(c�m�ftW2aFY���µFW2aO¡�]�WJY4ZP]�b(W2[Jm!]�b(U!¯�m![d]�W@��m!]�fhY;Z�Y4]�`PY�m�]´ �Z4W2[ SV`4[Jb(U,¡�]�WJY�UdU¢[X^FY;]�`PY�Ã

ê Õ ½jlsµF^eH�G:KUf/Ê¶HJO	M]V­Ãß´�Ë�Ì=Ì=ì�í Õ ½jlsµF^eH�G:KUf/Ê�´ i ÃN´Lô�M=YFÊ_l�´LÎ;ÃN´jM=YjR¶Ñ[HJVUR�´La³Ã;î:Ë�Ì=Ì_ì=ïJÃFDBY M]Vg\_kLG:KUOsµF^è¿zkLGi¹FG:kLE_Ð
M=EjKUVUKUl�O�KUf³¹jVNM=YFYjKNYj\�Ãt �Z4W2[ Sy`4[Jb(U�¡�]�WJY�UdU¢[X^FY4]�`\Y�´=û=õFW±ë_ó=Ì�³dë=Í_õFÃ

êÞZ[M=µjVUKNYj\ HJO�MPVzÃN´;Ë�Ì=Ì=ì�í�Z[M=µjVUKNYj\�´;a³ÃN´;Ï+G�M�I=H�Y;´ i ÃN´�M_YjRTÏ+G:k]¿­O�´�Ñ Ã�Å�ÃÓî:Ë�Ì=Ì_ì=ïJÃ ² G�kL^�kPø fJH³M=½jOQkL^³MPO�KUkLY
O�kÀKºY_O�HJVUVUKU\=H�Y=OB»!kLGQÊ!+�kP»'lQcLl�OQH�^4l�Ãy¡�ÄgÄ�Ä·Ä�Ô�e�Y4Z4Wz´�Ë�n�îùó=ïJÃ

ê i ½jO�O�´;Ë�Ì=Ì_õ�í i ½jO�O�´iñ³Ã?w�Ã+î:Ë�Ì=Ì_õ=ïJÃ�S+µjH�HJI=k=VN½FMPO�KUkLYÛO�kP»+M=G:RFl/+�HJÂLKNEjVUH�»`kjG�Ê!+�kP»3l�cLlQO�H�^4l�ÃjÃ�[dc4W2ZP[6¹hk9WJYP�
«�¬5c4WJY4_Oc�Ä�]A^([2]�YPY4ZP[d]A^L´L¹FM]\=HJl	ë=û=õ5³dë=ÌPò�Ã

ê±çBYjRFH�GJ´¬Ë�Ì=Ì=Ì�í¯çBYjRFH�G}´ i Ãdî:Ë�Ì=Ì=Ì=ïJÃ���m!]�W2[d]A^FY4]�`4¬�«�Y�U®YP`�W2[Jm!]%[2]*�VUXb!]�ÕtY;]�Y4Z�b(W2[Jm!];ÃdXiµjaéOsµjHJl�KUl�´LÜ�YjKUI=H�G:l�KUO:c
kP¿ÓX�KUO�OQlsEF½FG:\Lµ¶aBH�¹FM=G�Os^4H�Y_O`k]¿ÄÏ!kj^³¹F½jO�H�G+ÎjfJKUH�YjfJH=ÃBË�Ì=Ì_ÌFÃ

Ë�õ



ê±çBYjRFH�G�M=YjR¼X¢k=VUVNMPfJÊ�´�Ë�Ì=Ì=Ì�í�çBYjRFH�GJ´ i Ã¢M=YjR�X¢k=VUVNMPfJÊ�´¬ZoÃ�h+Ã`î�Ë�Ì=Ì=Ì=ï}Ã�Ï!kLYjRFKUO�KUkLYFMPVz´Ó¹FG�kLEFM=EjKUVUKglQO�KUf¼¹jVºM_Y_Ð
YjKNYj\�W!D?½FYjK°¿zcLKNYj\TM]Vg\_kLG:KUOsµF^ M=YjR¼H"É�HJfJO�KUI=H�l�H�M=G:fJµ�fJkLY_OsG:k_V£^4HJfJµFM=YjKUls^4l�Ã�¸�Y"�gZ�m�`PY\YP�![2]F^(c�m�fOW2aFY��(Ö!W2a
��b(W2[Jm!]�b(UE��m!]�f4Y4Z�Y;]�`PY�m!]� �ZhW2[ SV`;[}b,U�¡�]�WJY�UdU¢[X^FY;]�`PY�Ã

ê±X¢HJk=O+M=YjR¼ÎF^eKgO"µ;´£Ë�Ì_Ì=ë�í�X¢HJk=O�´iZðÃ�M=YjRéÎF^4KUOsµ;´!a³ÃÓh�ÃCî�Ë�Ì=Ì=ë=ï}ÃðÏCkLYjRFKUO�KUkLYFMPVBYjkLYjVUKºYjH�M_G ¹jVNM=YFYjKNYj\�Ãá¸�Y
�gZDm�`\YPYP�![d]A^(c�mDfÈW2aFY"Æ@[2ZPchW/¡�]�WJY;Z\]�b(W2[}m�]�b(U��gm!]�f4Y4Z�Y4]�`\Y8m�]� �¡*�VUXb!]�]#[2]F^�«#¬!chWJY;_OcÁ¿2 �¡º��«#Â�»�Ì4À=´`¹FM]\=HJl
Ë�Í_Ì�³�Ë�Ì=û¾´LÏ!k=VUVUHJ\=H4X�M=G�Ê�´LZ�a³Ã

ê±X¢k=VUVNMPfJÊ�´¬Ë�Ì=Ì=ë�í�X¢k=VUVNMPfJÊ�´FZoÃ�h�Ã�î:Ë�Ì=Ì=ë_ïJÃ£S+µjH4½jl�HJl+kP¿Ó¹jVNM=Yjl�Ã� ²ZhW2[ SV`;[}b(U¶¡�]�WJY�UdU¢[X^FY4]�`\Y�´=ì=ûFWÞòjó�³dõ=ÍFÃ
ê±X¢k=VUVNMPfJÊ M_YjR�ZTf�Ï�M=G:Osµ_c=´;Ë�Ì=Ì=Ì�í¯X¢k_VgVNMPfJÊ�´�ZoÃ�h�Ã�M=YjR·Z�f�Ï+M=G:Osµ_c=´�ÏBÃ�î:Ë�Ì_Ì=Ì=ïJÃ�DB¹F¹jVUcLKNYj\�G�MPO�KUkLYFMPVUH"ÐàEFMPlQHJR
^4kjYjKgOQkLG:KNYj\ OQk³f�M=½jlsMPV°Ð�VUKNYFÊ¼¹jVNM=YFYjKNYj\�Ã+S¬HJf/µFYjKUf�MPV Ù H�¹FkLG:OBÌ=Ì�Ð�n_ÌF´FÜ	YjKUI;Ã�kP¿ÓX�KUO�OQlsEF½FG:\Lµ¶aBH�¹jO�Ã¾kP¿ÄÏCkL^�Ð
¹F½jO�H�G�ÎjfJKgH�YjfJH=´�XÄKUO�O�lsEF½FG:\jµ;´�X�D¯Ã

ê±X¢k=VUVNMPfJÊ M_YjR Ù KNYj\L½jHJO�O�H=´¢Ë�Ì=Ì(n�í¯X¢k=VUVºM]f/Ê�´=ZoÃ=h+Ã=M_YjR Ù KNYj\L½jHJO�O�H=´jZoÃ�î:Ë�Ì_Ì(n=ïJÃj¸�Y_OsG:kjR�½jfJKºYj\4OsµjH�S!KUVgHJ»!kLG�VgR�W
hÄÂd¹¾H�G:KN^4H�Y=O"MPVUVgc¶HJI�M]Vº½FM]O�KNYj\eM]\=H�Y=OÓM_G:f/µjKUO�HJfJO"½FG:HJl�Ã�¸�Y���Z�m�`\YPY\��[d]A^(cVmDf=W2aFY�Äg[®^,aFW2aO�²b,W2[}m!]�b(U3�gm!]�f4Y4Z�Y4]�`\Y
m!]� �Z4W2[ SV`4[Jb(U�¡�]�WJY�U2U­[X^FY;]�`PY�´j¹FMP\=HJl�Ë�Í_ó�³�Ë�Í=Ì¾´=ÅÓk_l�O�kLY;´FZ�D4Ã

ê±X¢k=VUVNMPfJÊ³HJO�MPVzÃN´�Ë�Ì=Ì_Ì�í)X¢k_VgVNMPfJÊ�´�ZoÃ�h�ÃN´�SClsM=^³M=G�RFKºYjk_l�´�¸�Ãß´�M=YjR4ô+kjG:O:c=´4w�Ã ² Ã]î�Ë�Ì=Ì=Ì=ï}Ã�D�RPý�½jlQOsM=EjVUH`M=½jOQkLYjkL^�c
¿zkLG¶M[¹jVNM=Yé^³M=YFMP\=H�^eH�Y=O�MP\=H�Y_O�Ãá¸�Y&�(»(»(»� = � /¡�«,e#Z\[2]F^j«�¬5_�e�m!c\[2kA_×m!]< g^FY;]�W2c*§@[}W2a� ���Ð\kAc4WJbF¹4UXY
 �k�WJm!]�m!_O¬]´�ÎjOsM=Y_¿zkLG:R�´FÏ!D4Ã

ê Ù M]k M=YjR¼ñBHJkjG:\=H"ÉÓ´;Ë�Ì=Ì=ì�í Ù MPk�´+D4Ã+Î;Ã+M=YjR.ñBHJkjG:\=H"ÉÓ´!ZoÃ+X£Ã�î�Ë�Ì=Ì=ì=ï}Ã ÅiRFK°ÐàMP\=H�Y_O�l�W ² G:kL^ OsµjHJkLG�c'O�k
¹FG�M]fJO�KUfJH=Ã?¸�Y&�gZ�m�`PY\YP�![2]F^(c8m�f"W2aFY Æ@[2ZPchWu¡�]�WJY4ZP]�b(W2[Jm!]�b,U���m!]�fhY;ZDY;]�`PY�m!]ØÎ�k�U®W2[2Â} g^AY4]�Wu«�¬5c4WJY4_OcJ´+ÎFM=Y
² G�M=YjfJKUl�fJk�´�ÏCD¯Ã

ê Ù ½jlQl�HJVUVÒM=YjR�ÑÛH"¿ùMPVUR�´¢Ë�Ì=ÌFË/í Ù ½jlQl�HJVUV­´FÎ;Ã!w�ÃPM=YjR4Ñ[H"¿�MPVUR�´Lh�Ã�ô�Ã�î:Ë�Ì=Ì¾Ë�ïJÃAÃ�m�W2aAYt°y[X^(aFWy¥?a([2]F^jÃ=Z[¸�SoXiG:HJl�l�´
Ï+M_^¯EFG�KgRF\_H=´FZ�D¯Ã

ê±ÎjOsM]RFH�G+M=YjR8wLM=G�ILKUl�´�Ë�Ì=Ì=Í�í¯ÎjOsM]RFH�GJ´�w�Ã;M=YjR"wLM=G:IjKUl�´;X£Ã�î:Ë�Ì_Ì=Í=ïJÃ!¸�Y_O�HJVUVUKg\_H�Y=OBls½F¹F¹¾kLG:O�¿zkLG!H�Y_O�H�G�¹FG:KUl�H³^4kjRjÐ
HJVUVUKNYj\�Ã+S�HJfJµFYjKUf�MPV Ù H�¹FkLG�O+D(¸ùD(¸­ÐàS Ù Ðàë=ë,nF´�DB¸zDB¸�´;h�RFKNYjEF½FG:\Lµ;´;ÎjfJk=O�VNM=YjR�Ã

êrq�HJVUk=l�kÀHJO	MPVzÃN´�Ë�Ì_Ì=ì�í�q�HJVgk_l�k�´FZoÃ=ZoÃN´FÏ+M_G�EFkLYjHJVUVz´�w�Ãß´dXOÙH�G:HJú=´jZoÃ=D4ÃN´FÅikLG�G�M]ýàk�´Pa³ÃN´ ² KºYFÊ�´Fh+ÃN´FM=YjR�ÅiVUcLOsµjH=´
w�Ã;î:Ë�Ì=Ì_ì=ïJÃF¸�Y_O�HJ\LG�M]O�KNYj\¯¹jVNM=YFYjKNYj\³M=YjR³VUH�M=G�YjKNYj\�WÓS�µjH	XÓG:kjRFKU\=c M=G�f/µjKUO�HJfJOs½FG�H=Ã3¯�m!kAZ\]�b(U#m�f�Ä�Ôºe9Y;Z\[2_%Y4]�WJb,U
b!]��È¥�aFY\m�ZDY�W2[}`Pb(U� �Z4W2[ Sy`4[Jb(U�¡�]�WJY�U2U¢[®^AY4]�`PY�´=û�î:Ë�ïJW±Í¾ËP³�Ë�ë(n¾Ã

êrq�HJVUk=l�kÀHJO	MPVzÃN´�Ë�Ì_Ì=Í�í�q�HJVgk_l�k�´�ZðÃ¾ZðÃß´�X¢k=VUVNMPf/Ê�´FZoÃ�h�ÃN´�M=YjR�Ï!kPÂ�´FZoÃFSBÃ£î�Ë�Ì=Ì=Í=ï}Ã Ù MPO�KUkLYFM]VgH"ÐàEFM]l�HJR[^4kLY_Ð
KUO�kLG�KºYj\¶¿zkLG�¹jVNM=YFYjKNYj\¼KNY·RFcdYFM=^eKgf4H�Y_ILKNG:kjYF^4H�Y=OQl�ÃB¸�Y���Z�m�`PYPY\�![2]F^,c²mDf�W2aFYTÆ3m!kFZ4W2a8¡�]�WJY4ZP]�b(W2[Jm!]�b,U@��m!]�Â
f4Y4Z�Y4]�`\Yum!]� �¡��VUXb!]�]#[2]F^O«�¬5c4WJY4_Oc%¿d /¡��g«#ÂD»,¼ºÀ]Ã�S¬k M=¹F¹¾H�M=GJÃ

êÞÑéKUVUVgKNM=^el�kLY�M=YjR¼ô�M=YFÊ=l�´�Ë�Ì=ÌPò]í(ÑéKUVUVgKNM=^el�kLY;´�ZoÃÓM=YjRÈô�M=YFÊ_l�´+Î;ÃBî:Ë�Ì=ÌPòjïJÃ'çB¹jO�KN^³MPVB¹jVNM=YFYjKNYj\'»+KUOsµ÷M
\=kjMPV°Ð�RFKºG�HJfJO�HJR[½jO�KUVgKUO:cT^ekLRFHJVzÃB¸�YÁ��Z�m�`PY\YP�![2]F^,c²m�fOW2aFYO«�Y\`Pm!]��T¡�]�WJY4ZP]�b(W2[Jm!]�b,U@��m!]�fhY;ZDY;]�`PY�m!]" �ZhW2[ SV`;[}b,U
¡�]�WJY�U2U¢[®^AY4]�`PY��VUXb!]�]#[2]F^O«�¬5c4WJY4_OcJ´F¹FMP\=HJl�Ë�û_õ�³�Ë�ÍFË_Ã

êÞþÓM=Yj\�´�Ë�Ì=Ì=û�í�þÓM=Yj\�´�Í4Ã�î:Ë�Ì=Ì_û=ïJÃG¡�]�WJY�UdU¢[X^FY4]�W@�yU®b�]#]#[2]F^�Ñy ÚÃ�Y\`Pm!_�e9m�c\[JW2[}m�]Áb�]��� u¹Pc4W2ZDb,`�W2[Jm!]"Ûªb�chYP�% ye�Â
e#Z�m�b(`4aLÃiÎF¹FG:KNYj\=H�GJ´ i HJ»áþ�kjG�Ê�Ã

Ë�û



ê±ü;KUVNEFH�G�l�O�HJKNY�M=YjR Ù ½jl�l�HJVUVz´�Ë�Ì=Ì_õ�í)ü�KgVNE¾H�G:l�O�HJKNY;´�Î;ÃFM=YjR Ù ½jl�lQHJVgVz´�Î;Ã�î:Ë�Ì_Ì=õ=ïJÃ�çB¹jO�KN^³M]V�fJkL^³¹¾k=l�KUO�KUkLY¶kP¿ÒG�H�MPV°Ð
O�KN^4H�l�cjl�O�H�^4l�Ã@ �Z4W2[ SV`4[Jb(U�¡�]�WJY�U2U­[X^FY;]�`PY�´=Í=ó�îzë=ïJÃ

Ë�Í



Ü ����#����G�³����6���&�Ý� 	�Ä��6¢���i


Z[M=G:OsµFMÀh+Ã;X¢k=VUVºM]f/ÊbKgl�XiG:kP¿zHJl�l�kLGCkP¿`Ï!kL^³¹F½jOQH�G	ÎjfJKUH�YjfJH�M=YjRTXiG:kP¿zHJl�l�kLG�M=YjR¼aBKNG:HJfJOQkLG�kP¿ÓOsµjH4¸�Y_O�HJVUVgKU\=H�Y_O
Îjcjl�O�H�^4l+XÓG�k=\LG�M=^ M]O`O"µjH(Ü�YjKUI=H�G:l�KUO:c³kP¿ÒXÄKUO�O�lsEF½FG:\jµ;ÃÓÎFµjH	»+MPl!¹FG:HJIjKgkj½jl�VUc¼M�ÎjH�YjKUkLG+Ï!kj^³¹F½jO�H�G!ÎjfJKUH�Y=O�KUl�O
MPOiOsµjH+DB¸£Ï!H�Y_O�H�GiMPO`Î Ù ¸�¸�Y=OQH�G�YFMPO�KUkLYFMPVz´FM=YjR G�HJfJHJKgI_HJR¼µjH�GÓXÓµ;Ãäa³Ã�¿ùG:kj^ OsµjH	Ü�YjKUI=H�G:l�KUO:c³kP¿£X¢H�YFYjl�cjVUI�M=YjKNMFÃ
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Ü�YjKgI_H�G:l�KUO:c�kP¿�XÄKgOQO�lsEF½FG:\Lµ;´PM=YjR³µFMPl¢»!kLG�ÊPHJRBKNY4M	Yj½F^4EFH�G¢kP¿�M_G:H�MPl�kP¿�¹FµjKUVUk=l�kj¹FµjKgf�M]V�VUk=\=KUf+M=YjR³M=G:O�K°Á�fJKNMPVjKNY_Ð
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S1

New Plan P

START

at(home)

at(wallet,home)

Put wallet
into
pocket

Go to mall

Buy
shirt

GOAL

have(shirt)

S2

S3

at(home)

at(wallet,home)

at(mall)

have(wallet)

have(shirt)

S1 < S2
S3:  9am Sat. 

S4

at(home) Step-cost(carry wallet) = 1
Step-cost(buy-shirt) = 5
Step-cost(go to mall) = 10

K(C) = 16

Put wallet
into
pocket

Go to mall

Buy
sneakers

GOAL

have(sneakers)

S6

S7

at(home)

at(wallet,home)

at(mall)

have(wallet)

have(sneakers)

S5 < S6

at(home)
Step-cost(carry wallet) = 1
Step-cost(buy-sneakers) = 7
Step-cost(go to mall) = 10

K(P) = 18

Context C

START

at(home)

at(wallet,home)

S5 S8

S9

START

at(home)

at(wallet,home)

S1,S5
Put wallet into
pocket

Go to mall
Buy sneakers

GOAL

have(sneakers)

S2,S6

at(home)

at(wallet,home)
at(mall)

have(wallet)

have(sneakers)

S1 < S2
S3:  9am Sat. (= m6 )
S9 < S10 

K(P U C) = 17
K(C) = 16

K(P/C) = 1

S7

S10

Buy shirt

at(mall)

have(shirt)
S3

have(wallet) GOAL

have(shirt)

Merged Plan
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Value(P/C) accept P

think more!

reject P

Interval Estimate of
K(P/C): Value(P/C) 

Value(P/C) 

C = commitment (buy shirt at the mall)
P = new plan (buy sneakers)
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