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YZB+K{\aKlCET0¾¬YZD$¾¬\aKlCETij$CET4UµC$YLU^DaI.U^I.YZB�K{J4YZDETLV£¾*KMÅSKl]2YZUkjaKlI+KlJLJ1D$e�YZB�K Ôa» oQo�G#u�yON7JM=�Ä�B�K{\EKÂCET4[W\
j$CETLU^C$YZUWDaIOUWI´YZB�K£J0YZDaT4VÀ¾�KMÅSKl]2YZUWjEKlI�KMJLJsVXC�\z`AKÀCEJLJ4D	]MUµC$YLKlg´³|UWYLB¯C�JLDa[^CET�]2\	]M[^K£K2jaDa[Ww+YZUWDaI´U^I
YZB+K>]§B�CETLCE]MYLKlTLUWJ4YLU^]lJiDEe7YZB+K>JLDaw+TL]lK&TLKlvEU^DaI�JiDEe�YLB�K£o�o�G¼u�yON7Jl=1Ä�B�K&]§B�CETZC$]MYZKMTLUWJ4YZUW]lJiDEe7YZB�K
[µC$TLvaK/¾*JL]lCE[^Ks]M[^DaJ4KlgO·�KM[^gzTLKlvEU^DaI�J²YZB�CbY�CET4K{YLB�K&[WU^±EKM[W\°J4Daw�T4]lK>T4KlvaUWDaI�J²DEe�YZB+K£o�o�Gáu�yON7J1CET4K
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KMjEDa[^w	YZU^DEI�DEe�YLB�K1o�o�Géu�yONêJLDaw�T4]lK�T4KlvaUWDaI�J�CEI�g�DEe�YLB�K�oQo�Gëu�yON7J�YLB�KlV5JLKM[WjaKMJ�CET4K�J4YLw�g�U^KMg
`:\.V�CER+R�U^I�vÀYZB+KlVÓDaI:YZDXJ4\;I�DaR+YLU^]{V�CER+JiDEeQYZB�K{R�B�DEYLDaJLR�B+KlTLUW]&VXCEvaI�K2YZUW]s·�Kl[^g(=�q*I¯d	Kl]2YZUWDaI Ø
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U^I°YLB�Ks[µCEJ0Y|JLKl]2YZUWDaI�=
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³|UWYLB¯I�KÂCET�¾*J4w�T4e«CE]MK£JLDa[^CETsCE]2YZUWj;UkY*\ac�UWI�YLKlT4R�[µCEI+KMY§C$T4\´g+U^J4YLw�TL`�CEI�]lKMJ©CEI�g¯vaKlDEV�CEvEI�KMYLU^]>J0YZDaT4VXJ
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Ë1Da[^g�J0YZKMU^I�c ��¹E¹:½	Ì u�CEI�K²KMY�CE[¬=kc �E»a»a» ¦2=QÄ�B+KiJ4Da[µCET7³|UWI�gXDE`�JLKMT4j$C$YZUWDaI�J�³�KMTLKiR�TLUWV�CET4U^[k\©efT4DaV#YZB+K
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DEe Ôa» DEe�YLB�KlV�³�KlT4KX[WD	]lC$YZKMg¯DaI�YLB�K£efTLDaI:YLJLU^g+K5D$e�YLB�K�d;w�I�c'CEI�g�c'B�KMI�]lK$cQ]lDEw�[^g¯`AKXC$U^V5Klg
N�CET4YLB:³�CET4g�=�ÄQCE`+[^K � R�TLKMJLKlI:YLJiYZB+K{C$I�I�w�CE[�g�U^J0YZT4U^`�w+YLU^DaI�DEeQYLB�K©o�o�G�u�yON7J�C$I�g°YZB�KMU^T|J4YLDaTLV
CEJ4JLD;]lUµCbYZU^DEI�Jl=®FpK�w�JLKMg�YZB�K�JLCEV5K�g�K2·�I�UWYLU^DaI¶DEe²COvaKMDaVXCEvaI�K2YZU^]5J4YLDaTLV CEJ©FpKM`�`¿KMYÀC$[¬=
¥ �$»a»a» ¦/}�CEI´K/P	YLKlI�g+KlgªRAKlTLUWD	gzDEe7vaKMDaVXCEvaI�K2YZU^]{CE]2YZUWj;UkY*\®B�CÂj	UWI�v°C5RSKlCE±.n�J4YÂß�¾ ÒE» I�Ä1=AÄ'D�`SK
CEJ4JLD;]lUµCbYZKlg®³|UWYLB.YLB�K©B�CE[^DXu�yON�c!YZB�UWJ²CE]MYLUWj;UWY*\�B�CEgzYLDXD;]l]Mw�T²C$Y|YZB�K{N�CET4YLBz³|UkYZB�UWI Ò g�CÂ\;JiD$e
u�yON DaI�J4KMYl=�Ä�B�K©JLKl]MDaI�gªC$I�gzYLB�U^T4gzT4D ³|J²U^I.Ä�CE`�[^K � [^UWJ4Y|YZB�K{CEI�I�w�C$['I�w�V&`SKMTLJ²DEe�J4w�I�JLRADEYLJ
CEI�g¯DEe�CE[W[�efw�[W[QB�CE[WD.u�yON7Jlc�`ADEYZBªefTLDEI�YLJLUWg�KÀCEI�g¯`�CE]§±�J4U^g�K$=£Ä�B�KÀVXKlCEI¯JLw�I�J4RSD$Y{I�w�V&`SKMTLJ
CET4K{efTLDEVÝd	Da[µC$T�Ë1KlDaR+B�\;J4U^]ÂC$[Qn1C$YZC�t�w+[^[^K2YZUWI�J{¥ �E»a»a� ¦²C$I�g´U^I+g�U^]lC$YZKsYZB�CbYHJ4w�I�JLRADEY5¥«CE]MYLUWj;UWY*\+¦
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V5U^I�UWV>w�VæD;]l]Mw�TLT4KlgªU^I ��¹a¹aº C$I�g´VXCbP	U^V>w�V UWI �E»a»E» ¥xC�J4Kl]MDaI�g�CET0\´RAKÂCE±zCE[WJLD�D;]l]Mw�TLT4KlgªUWI
�E»a»	� = ¦5Ä�B;w+Jlc(DEw�T|g�C$Y§C5]lD�jaKMTiYLB�K{]MDaV5R�[^K2YZK©CEJL]MKlI�g+U^I�vXR�B�CEJ4K>CEI�gzV�C P+UWV>w�V¨DEe�YZB+U^J|]M\;]l[WKE=
Ä�B�K Ø YZBOCEI�g Ò YZB.TLD�³|Ji[^U^J0Y�YZB�K©CEI+I;w�CE[�I;w+V>`SKMTLJiDEeQYLB�K©o�o�G u�yON7J�CEI+gzYZB+K{J4w�`�JLK2Yi³|B+U^]§B
CET4KXC$JLJLD;]lU^C$YZKMgª³|UWYZB¯J0YZDaT4VXJM=5miVXDEI�v Ôa» o�o�G�u�yON7JsYZB�KMTLK£³�KMTLK ��» YZB�CbY{D;]l]Mw�TLT4Klg¯YZD;D
]l[WDaJLK{YZDavaK2YZB�KMT1U^IOYLU^V5K{YLD°g�U^J0YZU^I+vaw�U^J4B´JLKMR�CETLC$YZK£J0YZDaT4VXJ1CbYsN�CET4YLB�={Ä�B+KlJLK ��» K2jaKMI�YLJ©³�KlT4K
K2P	]M[^w�g�KMg´efTLDaV YLB�K&efTZC$]MYZUWDaI�CE[�C$JLJLD;]lU^C$YZUWDaI�JM=iÄ�B�K&I;w+V>`SKMTLJ�UWIOR�C$TLKlI:YLB�KlJ4KlJsU^I.YZB�K Ø YZB´C$I�g
½ YLBªTLD�³|J1JLB�D�³ YZB�K>CEI�I�w�CE[�I;w+V>`SKMTLJ1DEe�YLB�K¯Ú0YLD	D�]M[^DaJ4KlÜ.u�yON7JM={Ä�B�K º YZBªTLD�³ JLB+D ³|J1YLB�K
efTZC$]MYZUWDaI.DEeQYLB�K{I�w�V&`SKMTHDEe�YZB�K{J4YZDETLV£¾�CEJ4JLD;]lUµCbYZKlg°YLDXYZB+K©YLDEY§CE[�I�w�V>`AKlT²DEe�o�o�Gáu�yON7Jl=|mH[W[
DEe'YZB�KMJLKsj$CE[^w�KMJ²CETLKs[^UWJ4YLKlg®U^I®]lDE[^w�V5I�J�`:\°\aKlCET²efT4DaV �Â¹a¹aº YZB�T4Daw�vaB �E»a»E» c+³|UWYLB°YZB�KsYZDEYZCE[^J�U^I
YZB+K&[µC$J4Y²]lDa[Ww�V5I�=�FpK&CEg�g.YZB�KMJLK>]lC�jEKÂC$YLJ1CE`ADaw+Y²YZB�K&CEJLJ4D	]MUµC$YLU^DaI+J²`AKMY*³�KlKMI´YZB�K{B�CE[WDXK2jaKlI:YLJ
CEI�g.J4YLDaTLV5Jl=�mHJ|J4Da[µCET|C$]MYZUkj;UWY*\°UWI�]lT4KÂCEJ4KlJlc!UkY|`SKM]lDaV5KlJ²VXDETLK1g�UkâX]Mw�[WY�YLDXVXCE±$K©w+I�CEV>`�UWvaw�Daw+J
CEJ4JLD;]lUµCbYZU^DEI�J�g�w�KÀYZD®RAKlT4U^D;g�J1DEe�efTLKlÁ�w�KMI:Y&B�C$[^D®KMjEKlI:YZJ{CEI�g¯YZB�KÀUWI�]lT4KÂCEJ4U^I�v®]lDEVXR�[WK2P	UWY*\ODEe
YZB+K&JLDE[µCET�³|U^I+g�=|q*IªCEg�g�UkYZUWDaI�c�YZB+K&CEI+I;w�CE[�I�w�V&`SKMTHDEe�efw+[^[�B�CE[WD�u�yzN�JHU^I �Â¹a¹aº U^J|YZD;D�JLVXCE[W[
YZD°vEKMYsCEI:\zJ4YZC$YZUWJ4YZUW]ÂCE['TLKMJLw�[kY�³|UWYLB´JLUWvaI�Uk·�]ÂCEI+]lKEc�CEI�g´YZB+KÀCEI�I�w�CE[�I;w+V>`SKMTLJ1DEe�oQo�GÑu�yON7J
efTLDEV ��¹a¹:½ YZD �E»a»a» CET4K{J4V�CE[W[�JLD5YZB�C$Y²³�K&]ÂC$IOg�UWJL]lw+JLJHDEI�[W\�YLTLKMI�g�JHUWI.YLB�KlJ4K>g�C$YZC+=�F¶K{I+DEYZK
YZB�C$YiYLB�K&efTLCE]MYLU^DaI�C$[�CEJLJ4D	]MUµC$YLU^DaI.`SK2Y*³�KMKlI�o�o�Gáu�yON7J1CEI+g´J4YLDaTLV5Jig+Kl]lT4KÂCEJ4Klg¯VXCETL±$Klg�[k\.CEJ
JLw+I�JLRADEYsI�w�V>`AKlT�UWI�]lT4KÂCEJ4Klg´efT4DaV » = ¹ UWI ��¹a¹a½ YZD » = Ø UWI ��¹a¹E¹ =�q�Y�YLB�KlIªUWI�]lT4KÂCEJ4Klg¯CEv:C$U^IOYLD
» = ½ C$YsVXCbP	U^V>w�VÓUWI �E»a»a» ={mHJ1g�UWJL]Mw�JLJ4KlgpUWI�d	Kl]2YZUWDaI�J Ø CEI�g Ò c�YLB�U^JHU^I�]MTLKÂC$JLKÀV�CÂ\z`SK$c'C$Y
[^KlCEJ4Y²R�C$T4YZU^CE[^[k\ac	CEJLJ4D	]MUµC$YLKlg®³|UWYLB®YLB�K©]l[^w+J4YZKMTLUWI�vÀD	]M]lw�T4TLKlI+]lK&D$e�o�oQG�u�yON7JHU^I°efK2³�KMTi`�UWRSDE[µCET
B�KM[^V5KMY�J0YZTLKlCEV5KlTLJ�YLB�C$Y|CET4K1vaD;D	g�efDaT�vaKlI�KMTZC$YLU^I�vÀJ0YZDaT4VÀ¾�KMÅSKl]MYLUWjEK©u�yON7Jlc!CEI�g°YLB�KsU^I�]MTLKÂC$JLU^I+v
]lDEVXR�[WK2P	UWY*\�DEe'YZB�KsJLDE[µCET�³|UWI�g®U^I �E»a»a» =

F¶K�VXUWvaB:Y>K/P+RAKl]2Y£YZB�K�vaKlD;KMÅSKl]2YZUWjEKlI�KMJLJ5DEe²o�o�Gðu�yON7J£YZD´`AK°g�KlRAKlI+g�KlI:YÀDaI�YLB�K
[^D;]ÂCbYZU^DEIzDEeQYZB�KMU^T�C$JLJLD;]lU^C$YZKMg´JLw+T4e«CE]MK£CE]MYLUWj;UWY*\ Ì U¬=KE=kc�u�yON7J�³|UkYZB´J4Daw�TL]MK>TLKMvaU^DEI�JiI+KÂCET4KlTHYLB�K
d	w�I(ÎÏJ²g�U^J4±°]lKMI�YLKlT|³�DEw�[^gz`SKsV5DaTLKsvaKMD	K2Å(KM]MYZUkjaK�¥fF¶Kl`�`zKMYiCE[x=Wc �$»a»a»+Ì u�CEI+K{K2Y�CE[x=Wc �E»a»a» ¦/=�Ä'D
K2P+CEV5U^I+K{YZB+U^J�RADaJLJ4U^`�[WK&g�KMRSKMI�g�KMI�]lK$c�YLB�K>efTZC$]MYZUWDaI�CE['CEJ4JLD;]lU^C$YZUWDaI�JiefDETiYZB+K>VXDEJ4Y.Ú4]MKlI:YZKMTLKMg�Ü
o�o�Gáu�yON7Jlc�Ux=ÏK$=Wc!YZB+DaJLK&³|UkYZB.YZB�KMU^T�C$JLJLD;]lU^C$YZKMg´JLw+T4e«CE]MK£CE]MYLUWj;UWY*\®[WD	]lC$YZKMgz³|UkYZB�UWI Ø�Ò Ù DEe7YZB�K
vaKMDaVXK2YZT4U^]ÂC$[A]MKlI:YZKMT�DEe�YZB+K�JLDa[^CET�g+U^JL±O¥«Ux=ÏK$=Wc;YZB�KHJLw�`	¾*N�CET4YLB°RSDaUWI:Y/¦2c�³�KlTLKsC$I�CE[W\;çMKlg°JLKMR�CETLC$YZKM[W\a=
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Ä�B�K ½ YLB.YLD ¹ YZB®TLD�³|J|DEe�ÄQCE`+[^K � [^UWJ4Y�YLB�K©CEI�I�w�CE[�I�w�V&`SKMTLJ²DEe�YLB�K1]lKMI:YZKlT4KlgªoQo�G�u�yON7Jlc!YZB+K
JLw+`�JLK2Y1³|B�U^]§B¯CET4K>CEJ4JLD;]lU^C$YZKMg´³|UWYZBOJ4YZDETLV5Jlc�C$I�gOYZB+K&efTZCE]2YZUWDaI�CE['CEJ4JLD;]lUµCbYZU^DEI�=HmiJ�K2P	RAKl]MYLKlg�c
YZB+K&efTZCE]2YZUWDaI�CE[�CEJLJ4D	]MUµC$YLU^DaI+JiefDaTi]lKlI:YLKlTLKMgpoQo�G#u�yON7J1efDaTHCE[^[�\aKlCETLJ�³�KlT4K£B�U^vaB+KlTHYLB�CEI´YZB+K
efTZC$]MYZUWDaI�J�efDaT|C$[^[�oQo�G�u�yON7JlcAKlJ4RSKM]lUµC$[^[W\5efDaT ��¹E¹aÔ =
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Ä�B�KsU^I	efKlTLT4Klg°\aKlCET0¾¬YZD$¾¬\aKlCET�j$CETLU^C$YZUWDaI�UWI�YZB�KsJ4YLDaTLV£¾*K2Å(KM]MYLUWjaKMI�KlJ4J|DEe�oQo�G�u�yON7J|U^V5R�[^UWKlJ
YZB�C$Y&e«CE]2YZDaT4J>DEYLB�KlT©YZB�CEI�YLB�K�V5KlT4K�D;]l]lw+TLTLKMI�]lK�DEe²C¯u�yON�g�U^T4Kl]MYLKlg�YLD ³�CET4g N�C$T4YZB�CETLK
U^V5RADaT4YZCEI:Y1U^I¯g�K2YZKlT4VXUWI�U^I+v®YLB�KÀ[^K2jaKl[�DEe�vaKMDaV�C$vaI�KMYLU^]ÀCE]2YZUkj	UkY*\a=Àq�Y©B�CEJs`AKlKlI¶JLB�D�³|I�YZB�C$Y
I�KlCET{YLB�K�VXCbP	U^V>w�V DEe|]M\;]l[WK �	� g�w�TLUWI�v �Â¹:½EÔ ¾ ��¹:½E¹ V�C$I�\ªe«C$J4YÀu�yzN�J>YLB�C$Y&J4YZT4w�]§±¯YZB�K
VXCEvaI�K2YZDaJ4R�B�KlT4KÀg�U^gªI�D$YsR�TLD;g�w�]MK£U^I:YZKMI�JLKÀJ4YLDaTLV5Jlc�`AKl]lCEw�J4K5YLB�KM\ªg+U^gªI�DEYsB�C�jEKÀJLw�J0Y§CEUWI�Klg
RAKlTLUWD	g+J7DEe�J0YZTLDEI�v{J4Daw+YLB�³�CET4gX·�KM[^gO¥«Ä�JLw+TLw+YZCEI�U!KMY�CE[x=Wc ��¹EÔaÔ ¦2='Ä�B�K²J4YLDaTLV£¾*K2Å(KM]MYZUkjaK|JLDE[µCET�³|UWI�g
J4YLTLw�]2YZw�T4KlJ1UWI�]l[Ww�g�K&[WDaI�vXU^I:YZKMT4j$CE[^J²DEe�KMI�B�CEI�]MKlgªJ4Daw+YZB:³�CETLg¯UWI�YLKlT4R�[µCEI+KMY§C$T4\.V�C$vaI�KMYLU^]s·�Kl[Wg�c
DaTHt�J®Ú4K2jaKlI:YLJLÜ¶¥«K$=Ïv�=kc(Ä�J4w�TLw	Y§CEI�UQCEI�g�Ë1DaI�çlCE[^KMçEc ��¹a¹:½	Ì @(B�CEDXKMYsCE[x=Wc ��¹a¹E¸ ¦2=²Ä�B�K&j$CET4UµC$YLU^DaI
DEe�J4YZDETLV£¾*KMÅSKl]2YZUkjaK5JLDa[^CET1³|U^I�g�J4YLTLw�]2YZw�T4KlJ&YLB�C$Y{]ÂCEw�J4K5YLB�KX\EKÂCET�¾�YLD$¾�\EKÂCETsj$CETLU^C$YZUWDaIªU^I¯YZB�K
J4YLDaTLV£¾*K2Å(KM]MYLUWjaKMI�KlJ4J�DEe�o�o�GÊu�yON7J�V�CÂ\X`SK1C$JLJLD;]lU^C$YZKMg�³|UWYLB�YZB�KHg�UWÅSKlT4KlI:Y�]§B�CETLCE]MYLKlT4U^J4YLU^]MJ�DEe
JLDEw�TL]MK{T4KlvaUWDaI�J�DEeQo�o�G�u�yON7J²U^I°YZB+K©g+UWÅSKlTLKMI:YiR+B�CEJLKMJiD$eQJ4Da[µCET�CE]MYLUWj;UWY*\E=

u�yON7JÀCET4K�[µCET4vaK2¾�JL]lCE[^K5g+\;I�CEV5U^]XR�B�KlI+DaVXKMI�C´U^I¶YZB�K�]MDaTLDEI�CzYZB�C$YÀCET4K�`AKl[^UWKMjEKlg�YZD
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YZB+K{J4Daw�TL]MK{J4w�T4e«C$]lKE=�Ä�B�KsYZDaR.R�CEI�KM[�DEe7oQUWvaw�T4K ¸ g�UWJLR�[^CÂ\	J�YLB�Ksg�U^J0YZTLUW`�w+YLU^DaI®DEe'YZB�KsY*³�D�±�U^I�g+J
DEe7]M[^DaJ4Klg.·�Kl[WgOTLKMvaU^DEI�J|I�KÂCETiJLw�I+JLRADEY�VXCbP	U^V>w+Vðg�w�T4U^I�v�u�r ��¹aº+� ¥«miR�TLUW[ �$»a»a» ¦/=�Ä�B�KlT4K>CET4K
Kl[WKMjEKlIODERSKMI.·�KM[^g®TLKMvaU^DEI�J�V�C$TL±EKMgz`:\®g�UkÅ(KMTLKMI�Y²]MDa[^DaT4J�U^I°YZB+K©R�CEI�Kl[x=7Ä�B�K©V�CEvEI�KMYLU^]�RADa[µC$TLUWY*\
DEe7KlCE]§BªDaRAKlIO·�Kl[^gzTLKMvaU^DaI.³|UWYLB´CXJ4RSKM]lUk·�Klgª]MDa[^DaT|VXCÂ\z`AK{efDEw�I�gzefT4DaV YZB�K&CETLKlC5³|UkYZBOJLCEV5K
]lDE[^DaTiC$YHYLB�K&J4Daw�T4]lK>J4w�T4e«CE]MK>U^IzYZB�K{`SDEY4YZDaVÓR�C$I�Kl[x=�GiKMTLK>J0\;V>`SDE[^Jsó�g>Î�C$I�gpó�i{ÎSg�KlI�D$YZK{YLB�K
VXCEvaI�K2YZU^]©RADa[µCET4UWYLU^KlJ|CÂ³�CÂ\zefT4DaVÝCEI�gOYLD ³�CET4gOYZB�K£d	w�I�cSTLKlJ4RSKM]MYLUWjaKM[W\Ec�CEJiJLB�D�³|IªU^IzYZB�K{g�CETL±
`�[Ww�K&C$I�g´R�w�T4R�[^K©B�Da[WKlJM=²Ä�B+K&]l[WDaJLKMgO·�KM[^gOT4KlvaUWDaI�J|e«CET|efTLDaVæYLB�K&I�KMw+YZTLCE['[^U^I+KlJlc�efDaT²K2P+CEV5R�[WKEc
YZB+DaJLKÀ`AKMY*³�KlKlI�YZB�KÀT4Klg¶CEI�g¯vaTLKMKlI�DaRAKlIª·�Kl[Wg¯TLKlvEU^DaI�JsC$I�g¯`SK2Y*³�KMKlIpYLB�K£vaTLKMKlI¶CEI�g¯g�CET4±
`�[Ww�K�DaRAKlI�·�KM[^g°T4KlvaUWDaI�Jlc+D	]M]lw�T�`AKMY*³�KlKMIz[WU^±$K2¾*RADa[^CETLUkY*\ÀDaRSKMI�·�Kl[Wg°TLKMvaU^DaI+Jl=7Ä�B�K1V5U^g�g+[^K²R�CEI�KM[
JLB+D ³|J�YLB�K�TZC$g�UµCE[!j$CETLU^C$YZUWDaI�D$e�YZB�K1`ADaw�I�g�CET4\XDEe�YZB�KHDaRSKMI°·�Kl[Wg�TLKMvaU^DaI+J�efTLDaV � = » YZD � = Ò J4Da[µCET
TZC$g�U^Ux=1Ä�B�K£`SD$YLYZDEVèR�C$I�Kl[�J4B�D�³|J1YZB�K£`ADaw�I�g�CET4\O[µCÂ\aKMTLJ1DEe�DaRAKlIª·�KM[^gªT4KlvaUWDaI�J1C$Y � = Ò J4Da[µC$T
TZC$g�U^Ux=1q*I¯CEg�g�UkYZU^DEIOYZD�YLB�K>`�UWRSDa[^CET²`SDaw+I�g�CET0\´[µCÂ\EKlT1`AKMY*³�KlKlI�DaR�RADaJ4UWYZK/¾*RADa[µC$TLUWY*\®DERSKMI´·�Kl[Wg
TLKMvaU^DEI�Jlc�Ux=ÏK$=WcSYZB�K£VXCEvaI�K2YZUW]&I�KMw+YZTLCE[�[^UWI�K>C$[^U^vEI�Klg.³|UWYZB´YLB�K£`�[^CE]§±O[WU^I�K$cSYZB+KlTLKÀC$TLK>w�I+U^RADa[µCET
`ADaw�I�g�C$T4\.[µCÂ\aKMTLJ�`AKMY*³�KlKMI¯[^U^±$K2¾�RSDa[^CETLUkY*\�DaRAKlIz·�Kl[WgOTLKMvaU^DEI�Jl=²mHI´K/P+CEVXR+[^K&UWJ²YLB�K&`ADaw�I+g�CET4\
[µCÂ\EKlT|`SK2Y*³�KMKlIOYLB�K©DaRSKMI.·�Kl[^g.TLKMvaU^DEI�J�³|UWYZB®T4Klg´C$I�gzvETLKlKMIO]MDa[^DaT4J|CEI�g.³|UWYZB®vaT4KlKMI´CEI�g.g�CET4±
`�[Ww�K1]lDa[WDaTLJM=

oQUWvaw�TLKMJ � CEI�g ¸ JLB+D ³ÑYLB�C$Y&CEJ©JLDa[^CET&C$]MYZUkj;UWY*\ªUWI�]lT4KÂCEJ4KlJlc�YZB�K5efTZCE]2YZU^DEI¶DEe�YZB�KXJLDa[^CET
JLw+T4e«CE]MK{D;]l]Mw�R�U^KMgz`:\®K2jaKlI;¾*I�w�V>`AKlT4Klg´`�UWRSDE[µCET�]M[^DaJ4Klg.TLKMvaU^DaI+J�U^I�]MTLKÂC$JLKlJMc(C$J²K/P	RSKM]MYZKMg�=�q*J|YZB+K
\aKlCET0¾¬YZD$¾¬\aKlCETij$CET4UµC$YLU^DaI.U^I´J0YZDaT4VÀ¾�KMÅSKl]2YZUWjEK&J4Da[µCET|³|U^I+g´J4YLTLw�]2YZw�T4K£CEJLJ4D	]MUµC$YLKlgO³|UkYZBOYLB�K&J4Da[µC$T
]M\;]M[^K1j$CETLU^C$YZUWDaI�U^I°YLB�Ksva[^Da`�CE[(g�UWJ4YLTLU^`+w+YZUWDaI°DEe'YZB�K1Y*³�DX±�U^I+g�J|DEeQ]M[^DaJ4Klg®·�Kl[WgzT4KlvaUWDaI�JZà
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Ä�B�K®\aKlCET0¾¬YZD$¾¬\aKÂC$TÀj$CET4UµC$YLU^DaIpU^I¿YZB�K®J0YZDaT4VÀ¾�KMÅSKl]MYLUWjEKlI�KMJLJ5DEe�oQo�GÓu�yON7JXVXCÂ\�`AK
CEJ4JLD;]lUµCbYZKlg¯³|UWYLB¶YLB�KXJ4Da[µC$T1]M\;]l[WK5j$CET4UµC$YLU^DaIªUWI�YLB�KX]§B�CETZCE]2YZKMTLU^J0YZUW]lJ©DEe�YLB�KXJ4Daw�T4]lK�T4KlvaUWDaI�J
DEe�YZB+KÀo�o�GÑu�yON7JM=>t�KM]ÂCEw�J4KXu�yON7J{C$TLK£`AKl[^UWKMjEKlg´YZD°`AK£[µC$TLvaK/¾*JL]lCE[^K{K�¤4KM]MYZUWDaI�J1DEe�]MDaTLDaI�CE[
R�[^CEJLVXC�CEI+g´V�C$vaI�KMYLU^]s·�Kl[Wg´vaKMI�KlTLC$YZKMgª`�\.efTLKMK&VXCEvaI�K2YZUW]{KMI�KlT4vE\ac(YLB�KlUWTHJ4Daw�TL]MK>TLKMvaU^DEI�JHC$TLK
K2P	RAKl]2YZKlg°YLD£U^I:jaDa[kjaKi[µCET4vaK2¾�JL]ÂC$[^K²]l[^DEJLKlg�·�Kl[^g�TLKlvEU^DaI�JM=7q�Y�B�C$J�`SKMKlI.CEJ4JLw�V5Klg�YLB�C$Y�YLB�K�`�UWRSDE[µCET
B�KM[^V5KMY²J4YLTLKÂC$VXKMTlcAU¬=KE=kc!YLB�K&]M[^DaJ4KlgO·�Kl[^gzTLKMvaU^DaI.JZC$I�g+³|U^]§B+Klgª`AKMY*³�KlKlI´Y*³�D�DaR+RSDaJ4UWYLK2¾*RADa[^CETLUkY*\
DaRAKlIO·�Kl[^gzTLKMvaU^DaI+JlcAU^J|YZB�K{R�TLUWV�CET0\°JLDEw�TL]MK&TLKMvaU^DEIODEe�u�yzN�J£¥xGiw+I�g�B�CEw+JLKlI(c ��¹a¹a¸ ¦2cAC$Yi[^KÂC$J4Y
g�w�T4U^I�v5YZB�K©R�B�C$JLK&I+KÂCETiJLDa[^CET|VXUWI�U^V>w+Vz=�q�YH³�CEJHJ4B�D�³|I´TLKM]lKMI�YL[W\.YZB�CbYiYLB�K{w+I�U^RADa[µC$T²B+Kl[^V5KMY
J4YLTLKlCEVXKMT�U^J²YZB�K£J4Daw�T4]lK£DEe�C�]MDaI�JLUWg�KlTLCE`�[WK&I�w�V>`AKlT1DEe�[WU^V>`´u�yON7J1³|UWYZBOJLVXCE[^[WKlT|jEC$[^w�KMJ�DEe
YZB+KsjEKl[WD	]MUWY*\ac�VXCEJ4Jlc�JLUWçlK©CEI�g.±�U^I�K2YZUW]©KMI�KlT4vE\.C$Y|J4Da[µCET|C$]MYZUkj;UWY*\�VXCbP	U^V&w�Vî¥«oAC$U^I�J4B�YLKlUWI�c ��¹a¹a½	Ì
N7JLKM[^KMj;UW]§BOKMY²C$[¬=kc ��¹a¹a¹ ¦2=

oQUWvaw�TLKMJ Ø CXC$I�g Ø `zg�UWJLR�[^CÂ\�YZB�K©]ÂC$I�g�U^g�C$YZKsJLDEw�TL]MK{[WD	]lC$YZUWDaI°DEe ÔE» oQo�G u�yON7JH`AKMY*³�KlKlI
ÞaCEI�= �Â¹a¹:½ CEI�g�n�KM]E= �E»a»E» DaI ÔE» u�CETLT4U^I�vEYLDaI¯J4\;I�DaR	YZU^]£VXCER�J1D$e�[^CETLvaK/¾*J4]ÂCE[WK>]l[WDaJLKMg¯·�Kl[^g
TLKMvaU^DEI�J{YLB�C$YÀCET4K�JZC$I�g+³|U^]§B+Klg `SK2Y*³�KMKlIêDaRAKlIp·�KM[^g¿T4KlvaUWDaI�Jl=ªÄ�B+K®u�CETLT4U^I�v$YZDaI�T4DEY§CbYZU^DEI
I�w�V>`AKlT1C$I�g´YZB�K&g�C$YZK°¥rsrdrsrsy´yOn1ns¦HCEI+g´YZU^V5K°¥«hiÄ²¦iD$e7YZB�K>DEI�JLK2YsDEe�o�o�G¼u�yON7J{C$TLK
JLB+D ³|I CbY&YZDER�DEe�KlCE]§B¿V�C$R�=Oo�DaTsYZB+KzóYZD;D´]l[WDaJLK$Î�u�yON7J>V5KlI:YLU^DaI�KMg�U^I�d	Kl]2YZUWDaI � c'YZB�K
u�CET4TLU^I+vEYZDaIªT4DEY§CbYZU^DEI´I�w�V>`AKlTsDaIªYZB�K>YLDaR¯DEe�KÂCE]§B�R�CEI�KM[�U^J1T4KlR�[^CE]lKMg¯`�\OYZB�K£R�B+TZCEJ4K®óÏÄ'D	D
u�[^DEJLK£u�yzN|Îk=(Ä�B+K>`�[^w+K>CEI�gOTLKlg¯C$TLKÂC$JHg�KMI�DEYZK$c�CEJiU^Iªo�U^vaw�T4K � cAYLB�K&RADaJLUkYZUkjaK>C$I�g´I�KMv:C$YZUkjaK
DaRAKlIª·�KM[^gªTLKMvaU^DEI�J�]lDEVXR�w	YZKlg¯w�J4U^I�v°DE`�JLKMT4j$C$YZUWDaI�J1DEe�YLB�K£R�B�DEYLDaJLR+B�KlT4U^]£VXCEvaI�K2YZU^]©·�Kl[Wg�C$Y
YZB+K©F,UW[^]lDÂPzd;Da[µCET²Ð�`�J4KlT0jECbYZDaT0\.CEI�gzYLB�K©RSDEYLKlI:YZU^CE[�·�KM[^g.JLDaw�T4]lK©JLw�T0e«CE]lK{]lDaT4DaI�CE[�·�Kl[^g.V5D	g�KM[
³|UWYLBªYZB�K5JLDaw+TL]lKÀJ4w�T4e«CE]MKX[WD	]lC$YZKMg�C$Y � = Ò J4Da[µCET1TLCEg�UWU¬=>Ä�B�KXCET4KÂCEJs`AKMY*³�KlKlI¶YZB�KÀDaRAKlI¯·�Kl[Wg
TLKMvaU^DEI�Jlc�`ADEYZB¯DaR+RSDaJ4UWYLK2¾²CEI+g�[WU^±$K2¾*RADa[^CETLUkY*\acAg�KlI�D$YZKÀ[µCET4vaK2¾�JL]lCE[^K>]M[^DaJ4Klgª·�KM[^g¯TLKMvaU^DaI+Jl=&Ä�B+K
]l[WDaJLKMgO·�KM[^gOT4KlvaUWDaI�Ji`SK2Y*³�KMKlIªY*³�D�DaR�RADaJLUkYZK2¾�RSDE[µCET4UWY*\�DERSKMIO·�Kl[WgOT4KlvaUWDaI�JH]MDaTLT4KlJ4RSDaI+gOYZD�YLB�K
`�UWRSDa[^CETH]MDaTLDEI�CE[�B�KM[^V5KMYsJ0YZTLKlCEV5KlTLJM=£Ä�B�K5]l[^DEJLKlgª·�KM[^g�TLKMvaU^DaI+J�`SK2Y*³�KMKlIpY*³�D.[^U^±$K2¾�RSDa[^CETLUkY*\
DaRAKlI°·�KM[^g°TLKMvaU^DEI�J�]lDETLTLKMJLRADaI�g°YZD£YLB�K�w�I�UWRSDE[µCET�B�Kl[WVXK2Y�J4YLTLKÂC$VXKMTLJl=7Ä�B+K©`+[µCE]§±5]lw�T0jaKsU^I°KlCE]§B
R�CEI+Kl[(UWJ�YLB�KHJ4Daw�TL]MK�JLw+T4e«CE]MK�I�Klw	YZTZC$[([^UWI�KiC$Y � = Ò rut�c+g�KMI�DEYLU^I�v&YLB�KH`+U^RADa[µCET�J0YZTLKlCEV5KlT�`AKl[kYÂ=�miJ
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YZB+K>JLDa[^CET�C$]MYZUkj;UWY*\zU^I�]MTLKÂC$JLKlJ�efT4DaVÝI�KÂCETHJLw�I�J4RSD$YsVXUWI�U^V>w+VæYZD�VXCbP	U^V>w+Vzc!YZB�K&U^I�]M[^U^I�C$YZUWDaI
¥«Ux=ÏK$=WcSYZU^[kY/¦�DEe�YZB+K£I�Klw+YLTZCE[�[^UWI�K&UWI�]lT4KÂCEJ4KlJ�efTLDEVÝI+KÂCET4[W\zR�CETZC$[^[^KM['YLD�I�KlCETL[k\ORAKlT4RSKMI�g�U^]Mw�[µC$TiYZD
YZB+K©J4Da[µC$T�KlÁ�w�C$YLDaT{¥xGiD;Kl±�J4KlVXC+c ��¹a¹	� ¦2=

q�Y£UWJ>vaKlI+KlTZC$[^[W\¶CEJ4JLw�V5Klg¿YLB�C$Y>YLB�K°JLDaw+TL]lK°T4KlvaUWDaI�J>D$e�u�yzN�J5CET4K°CEJ4JLD;]lUµCbYZKlg�³|UkYZB
JLDE[µCETiJLw�T0e«CE]lKÀCE]2YZUkj	UkY*\OJ4w�]§B�CEJ�Ã!CET4KlJÀ¥«CEI�gªYZB+KlU^THCEJLJ4D	]MUµC$YLKlg¯CE]2YZUkjaK£TLKMvaU^DEI�J§¦²CEI�g´·�[^CEVXKMI:Y
g�UWJZCER�RAKÂC$TZCEI�]MKlJM=iÄ�B�K&JLw�T0e«CE]lK{[^D;]ÂC$YLU^DaI�J|DEeQÃ!CETLKMJ�CEI+gz·�[^CEVXKMI:YHg�UWJZCER+RSKlCETZCEI+]lKlJHCEJLJ4D	]MUµC$YLKlg
³|UWYLB¯u�yON7J1CET4K&w�J4w�CE[W[W\.DEÅSJLKMYiefTLDaV YLB�K£CbP	U^J²DEe7YLB�KÀu�yONá¥xGiCETLT4U^JLDEI�c �Â¹aÔaº+Ì FpKM`�`�c �Â¹a¹:�	Ì
?7[^w�I+±EKMY4Y�K2Y�CE[¬=kc �E»a»+� ¦2=QÄ�B+Ki]MKlI:YZTLCE[�RSDEJLUWYLU^DaI5CEI+va[^K�DEe(C{u�yON�I�KÂC$T�YLB�K|JLDa[^CET7[^UWV>`£U^J�w�J4w�CE[W[W\
g�K2·�I�Klg®YZDÀ[WU^KHV5U^g	³�CÂ\�`AKMY*³�KlKMIzYLB�KsDaw+YZKMT�Klg�vEKlJ|DEe�YZB�K{u�yONÛU^I®C£]lDaT4DaI�CEvETZCER�B°UWV�C$vaKE=7o�DaT
CsJ4\;VXV5KMYLTLUW]ÂCE[�efw�[W[�B�CE[WD>u�yON�c�UWYLJ�]MKlI:YZTLCE[!RSDEJLUWYLU^DaIÀUWJ�K/P	RSKM]MYZKMg�YZD©`SK²[^D;]ÂCbYZKlg5I�KlCET�`ADEYLBXYZB+K
d	w�I(ÎÏJig�U^J4±°]lKlI:YLKlT1CEI+g´CEI:\.CEJ4JLD;]lUµCbYZKlgzJLw�T0e«CE]lK&CE]MYLUWj;UWY*\¶¥x@(B�CED5KMYHCE[¬=kc �E»a»	� `!¦2=�Ä�B�K&J0\	V&`SDa[
óXg£Î!UWI.KlCE]§B´R�C$I�Kl[�DEe�oQU^vaw+TLKlJ Ø C5CEI�g Ø `.g�KlI�D$YZK{YLB�K&d	w�I�ÎJHg�UWJL±�]MKlI:YZKMTlcSU¬=KE=kc�YZB�K©JLw�`;¾�N�CET4YLB
RADaU^I:YÂc	C$Y�YLB�K�DaI+JLKMY�YZU^V5KHD$e�KÂCE]§B®o�oQGëu�yON�c�vaUkjaKMI®C$Y�YZB+KHYZDaR�DEe�KÂCE]§B®R�C$I�Kl[x=7Ä�B�K�J4\;V>`ADa[WJ
ó<v;ÎSC$I�g¶óäPSÎAg+KlI�DEYLK{YLB�K&C$JLJLD;]lU^C$YZKMgOJ4Da[µCET�J4w�T4e«C$]lK>C$]MYZUkj;UWY*\°[WD	]lC$YZKMg�c!TLKlJ4RSKM]MYLUWjaKM[W\EcA³|UkYZB�UWIzC$I�g
vaT4KÂC$YLKlTiYLB�CEI Ø�Ò$Ù DEe7YZB+KÀd	w�I�ÎJ�g�UWJL±.]lKMI�YLKlTM=1Ä�B�K>TLKMg�c�vaT4KlKMI¯CEI�g´g�C$TL±.]lDa[WDaTLJ²efDaTiJ0\;V>`SDE[^J
óXg£Îkc�ó<v;Î�C$I�g�óPSÎSU^I�g�UW]ÂC$YLK{YLB�C$YHYLB�K>K2jaKlI:YsUWJ�J4YLDaTLV£¾�CEJ4JLD;]lU^C$YZKMg�cSI+DaI	¾*J0YZDaT4VÀ¾*CEJLJ4D	]MUµC$YLKlg�cSCEI�g
U^I+g�KMYLKlTLV5U^I�C$YZK$c+TLKMJLRAKl]2YZUWjEKl[k\¶¥«JLKMK{Ä�CE`�[WK � ¦2=
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oQUWvaw�TLKMJ Ø C>C$I�g Ø `°JLB+D ³ YZB�C$Y�V5DaJ4Y�D$e�YZB�K1[WD	]lC$YZUWDaI�J�DEe�YZB�K1J4w�T4e«C$]lKsCE]2YZUWj;UkY*\�C$JLJLD;]lU^C$YZKMg
³|UWYLB´o�oQGáu�yzN�J�CER�RAKÂCET|YZDXD	]M]lw�TiC$YiDaTiI+KÂCET|YZB�K©`�UWRSDa[^CET�J4YLTLKlCEVXKMTi`AKl[kYÂc!JLw+vavaKlJ0YZUWI�vXYLB�C$Y
YZB+KM\zDaTLUWvaU^I�CbYZK1U^IO`�U^RADa[µC$T�B�Kl[WVXK2YHJ0YZTLKlCEV5KlTLJM=HÄ'D�Á�w�CEI:YZUkeÖ\®YZB�UWJlc!³�K>]MDaI�I�KM]MY�YLB�K&[WD	]lC$YZUWDaI�J
DEe�YLB�K&J4w�T4e«C$]lK£CE]2YZUkj	UkYZUWKlJ²CEJLJ4D	]MUµC$YLKlgO³|UkYZB.YZB�K&o�o�Gáu�yON7J5¥�ó<v;ÎADET{óäP(Îô¦iC$I�gOYZB+K£d	w�I(ÎÏJ�g+U^JL±
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]lKMI:YZKlT4JX¥�óXg£Îô¦i³|UWYLBªJ4YLTZCEUWvaB:Y1[^UWI�KlJM=sF¶K>YZB+KlI¯]lDaI+JLU^g+KlTsC®u�yON,YZD°`AKÀCEJLJ4D	]MUµC$YLKlg´³|UWYLB´YZB�K
I�KMw+YZTLCE[�[WU^I�KÀC$I�g�c�YLB�w�Jlc�DETLU^vEU^I�C$YLU^I�v°UWI�C®`�U^RADa[^CET1B�Kl[WVXK2Y&J0YZT4KÂCEV5KlTMcQUWe�YZB�UWJs[^U^I+K5]MTLDaJ4JLKMJ
DaTsU^Js³|UWYLB�U^I]� � Ò Ù DEe�YLB�KXJ4Daw�T4]lK5JLw�T0e«CE]lKXI�Klw+YLTZCE[�[WU^I�K$=�Ä�B�UWJ©³|UWg+YZB¶TZCEI�vEKÀ³�CEJ{]§B�DaJLKMI
YZDOCER�R�T4DÂP+UWV�CbYZKÀYZB�K�Y*\;R�UW]ÂCE[�³|U^g	YZBpD$e²Cz`�UWRSDa[^CETsB�Kl[WVXK2Y&J0YZT4KÂCEV5KlT�¥«KE=v�=kc7Giw+I�g�B�CEw+JLKlI(c
��¹a¹E¸ ¦2=7o�U^vaw�T4KlJ Ø CÀCEI+g Ø `®UWI�g�U^]lC$YZK�YLB�C$Y�YLB�KlT4K{C$TLK ÒEÔ KMjEKlI:YZJ²³|B�U^]§B.JZCbYZU^J0·�Klg®YZB+U^J�]lT4UWYLKlTLUWDaI�=
GiD�³�KMjEKlTlc�_�m�d�u�ÐæDa`�J4KlT4jEKlg�J4DaV5KX[WU^V>`�u�yON7J©YZB�C$Y{`AKlvaUWI�I+KÂCETsYZB�K5U^I+I�KlTsKlg+vaK�DEe�YZB�K
B�KM[^V5KMYsCEI+g�J4B�D�³#]M[^KÂC$T1I�DaI	¾�TZCEg�U^CE['VXDEYLU^DaIOU^I´YZB+K>·�TLJ0Y©efK2³¼J4Da[µC$T�TZCEg+U^U�¥«?7[^w�I�±$KMY4Y{K2Y©CE[¬=kc
��¹a¹a½ ¦2c�JLw�vavEKlJ4YLU^I�vzYZB�C$Y©YZB+KlU^T&CEJLJ4D	]MUµC$YLKlg�J4w�T4e«C$]lK�C$]MYZUkj;UWY*\�V�CÂ\�`AK�g�UWJLR�[^CE]lKMg¶efTLDEV YLB�K
]lDETLDaI�C$['J0YZT4KÂCEV5KlT²`SKM[WYl=|o!DET|YLB�K&T4KlVXCEU^I+U^I�v �a� KMjaKMI:YZJlcS³�K{I�KlKMgOYZDXg�KMYLKlTLV5U^I+K©³|B�K2YZB�KMTHYZB+K
]lDEI�I�Kl]2YZKMg�[^UWI�K£U^Js[^D;]ÂCbYZKlg�`AKMY*³�KlKlI¶Y*³�D�óôDaR+RSDaJ4UWYLK2¾*RADa[^CETLUkY*\SÎSDaT1Y*³�D�óô[WU^±$K2¾*RADa[^CETLUkY*\SÎSDaRAKlI
·�KM[^g´T4KlvaUWDaI�Jl=²FpK{efDaw�I�gOYLB�C$Y Ô KMjEKlI:YZJ�³�KlT4K£[^D;]ÂC$YLKlgz³|UkYZB�UWIO`�UWRSDE[µCET|B�KM[^V5KMY�J0YZT4KÂCEV5KlT4Jlc ¸
³|UWYLB�U^Iªw+I�U^RADa[µC$TiB�KM[^V5KMY1J0YZT4KÂCEV5KlT4Jlc�CEI�g �a� ³�KlT4KÀU^I�g�K2YZKMTLV5U^I�C$YLKE=sÄ�B�w�Jlc'C$Y�[^KÂC$J4Y Ôa¸:Õ DEe
YZB+K£o�o�G¼u�yON7J1[^U^±$Kl[k\zDETLU^vEU^I�C$YLKlg.U^I´`+U^RADa[µCET|B�KM[^V5KMYHJ4YZT4KÂCEV5KlT4Jl=©Ð�`�J4KlT4j$C$YLU^DaI�CE[�K2j;U^g�KMI�]lK
JLB+D ³|J²YZB�CbYiYLB�K{VXCEvaI+KMYZUW]1·�Kl[Wg.YLDaRSDE[^DavE\�DEe�o�oQGáu�yzN�Ji]ÂCEIz`SK{CEJ4JLw�V5KlgOYLDX`AKsÃ�w	PzTLDaRAKlJ
¥fF¶Kl`+`�c �E»a»a� ¦2=iÄ�B�K£U^I:YZKMTLI�C$['·�KM[^gªDEe�VXCEvaI+KMYZUW]©Ã�w	P´T4DaRAKlJ�]lCEIª`SK&]§B�CETZC$]MYZKMTLUWçlKlgª`:\z`SD$YZB
CbP	UµC$[�CEI�gzYLTZCEI+J4jaKMTLJ4K>]lDaV5RADaI�KlI:YLJl=�Ä�B�K{V�C ¤4DET²]MDaV5RSDaI+KlI:YHUWJ�YZB�K{CbP	UµCE[�DaI+K{I�KlCET|YZB�K©TLDaRAK
]lKMI:YZKlT{CEI�gªYLB�K£YZTZC$I�J4jEKlTLJ4KX]MDaV5RSDaI+KlI:Y1YZD�³�CETLg¯YZB�KÀT4DaRSK$ÎÏJsDaw	YZKlT1KMg�vaK$=5m�YsUWI:YZKlT4VXKMg�UµCbYZK
g�UWJ4Y§C$I�]lKMJsefT4DaVèYLB�KÀCbP	U^J�YLB�K£·�Kl[Wgª[^UWI�KlJsCET4K£B�Kl[WU^]MKlJ�³|UWYLBªU^I�]MTLKlCEJLUWI�va[W\zJ4YLKlKMRSKMT{R�UkYZ]§B�CEI�g
g�KM]lTLKlCEJLUWI�vX·�Kl[^gzJ4YLTLKlI+vEYZBOC�³�CÂ\zefT4DaVðYLB�K&C P+UWJiD$eQYZB+K&TLDERSK$=�n�KlRAKlI�g+U^I�v5DaIzYLB�K©DaTLUWKlI:Y§C$YLU^DaI
DEe�YZB�KsÃ�w	PzTLDERSK$c�`SDEYLBO]MDaVXRADaI�KMI:YZJ²DEeQYLB�K{UWI:YZKlT4I�CE[�·�KM[^gz]ÂCEIz]lDaI:YZT4U^`�w	YZKsYZDÀYZB�K©JLDaw	YZB:³�C$TLg
]lDEVXRADaI�KMI�Y²DEe'YZB+K{q0yOoé¥¬@(B�CEDÀKMYiCE[¬=kc �E»E»+� C:¦/=7q�eQYZB+K©T4DaRAK©UWJ|DaTLUWKlI:YZKMg®³�KlJ0Y4¾�KÂCEJ0YÂc!YZB�KsVXC ¤4DaT
]lDEI�YLTLUW`�w+YZDETHYZD.t�J1K2jaKlI:YLJ{UWJ�YZB�K>YLTZCEI�J0jaKMTLJLK5]lDEVXRADaI�KMI�YsD$e�YLB�K£U^I:YLKlTLI�CE[Q·�KM[^g Ì CEI�g¯Uke7YZB�K
TLDERSK£UWJ�DaTLUWKlI:YZKMgªI�DaT0YZB	¾�JLDaw+YLBªYZB�KÀCbP	U^CE[Q]MDaVXRADaI�KMI:Ysg�DaV5U^I�C$YLKlJM=©Ä�B+K5DETLU^KMI:Y§C$YLU^DaI´D$e�Ã�w	P
TLDERSKMJ1]ÂCEI¯`AK>g�KMYLKlT4VXUWI�Klg¯`:\OYLB�K£U^I�]M[^UWI�C$YZUWDaI�c!³|UWYLBªTLKlJ4RSKM]MYsYZD�YLB�K£JLDE[µCETiKlÁ�w�C$YLDaTlc�DEe�YLB�K
CEJ4JLD;]lUµCbYZKlg®I�KMw+YZTLCE[�[^UWI�K1DaT�]MDaTLDaI�CE[�J4YLTLKlCEVXKMT|`SKM[WY{¥¬@(B�CED5CEI�g.GiD;Kl±�JLKMV�C	c ��¹a¹aº ¦/=

F¶K>]ÂCEIOw�JLK&YLB�KlJ4K>g�C$YZCXYZD�`SK2YLYZKMTHw�I+g�KlT4J4Y§C$I�gªYZB�K{V�CEvEI�KMYLU^]©vaKlDaV5KMYLT4\.DEe�YLB�K>J4Daw�TL]MK
TLKMvaU^DEI�J{D$e|o�o�G¨u�yON7JÀCEJ{Czefw�I�]2YZU^DEIpDEe�YLB�KlUWT{vEKlD;KMÅSKl]MYLUWjEKlI�KMJLJl=´o!DET©YLB�U^J©R�w�T4RSDaJ4K�³�K
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K2P	]M[^w�g�KXYZB�K �Â» KMjEKlI:YZJ£YLB�C$Y&³�KlT4K�YZD;DO]M[^DaJ4KXYLDavaKMYLB�KlT&U^I¶YLU^V5K5YLD´g�UWJ4YZUWI�vaw�UWJLB�JLKMR�CETZCbYZK
J4YLDaTLV5JÀC$Y5N�CET0YZB�= Ä�B�KMTLK.CETLK Ø�Ò J0YZDaT4VÀ¾*CEJLJ4D	]MUµC$YLKlg�c �E¸ I�DEI	¾*J0YZDaT4VÀ¾*CEJLJ4D	]MUµC$YLKlg CEI�g �
CEJ4JLD;]lUµCbYZU^DEI	¾*UWI�g�KMYLKlT4VXUWI�C$YZKÀoQo�Gæu�yON7J£UWI�g�U^]lC$YZKMg�`:\�T4Klg�c7vaT4KlKMI CEI�g¿g�CET4±êó<v;Î'DaTXóäPSÎWc
TLKMJLRAKl]2YZUWjEKl[k\a=²ÐHeQYLB�K �bØ K2jaKlI:YLJ�U^I ��¹a¹:½ CEI+g ��¹a¹EÔ c�³|B�KlIOVXDaJ0Y²DEe�]M[^DaJ4Klgz·�Kl[^g.TLKMvaU^DEI�J²³�KlT4K
`�UWRSDa[^CETHB+Kl[^V5KMY�J4YZT4KÂCEV5KlT4J©CEI�gªYZB�KÀI�KMw+YZTLCE[�[WU^I�KMJ1B�CEg¯[^D�³ U^I�]M[^UWI�C$YZUWDaI�JMc �E¸ ³�KlTLKÀ[WD	]lC$YZKMg
³|UWYLB�U^I.`�UWRSDa[^CET�J0YZTLKlCEV5KlTLJiCEI�gzI�KÂC$T²YLB�K{I+Klw+YLTZCE[�[^UWI�KEc!C$I�gODaI+[W\°DaI+K©³�CEJ²U^I�g�K2YZKMTLV5U^I�C$YLK1efDaT
UWYLJ�JLDaw+TL]lK{TLKMvaU^DaI(=7mH[^[ Ò I�DEI	¾*J0YZDaT4VÀ¾*CEJLJ4D	]MUµC$YLKlg.o�o�G�u�yON7JiU^I°YZB�K©RAKlTLUWD	g°³�KlT4K{[WD	]lC$YZKMg®e«C$T
efTLDEV#YZB�K�d	w�I�ÎJ�g�UWJL±À]lKMI�YLKlT�C$I�g�VXCETL±$Klg�`:\�C{vaT4KlKMIOóPSÎ(¥«J4KlK1oQUWvaw�T4K Ø C:¦2=�Ä�B+U^J�J4w�vavaKMJ4YLJ�YZB�CbY
YZB+K&U^I+]l[^UWI�C$YLU^DaI�D$e�YZB�K&CEJLJ4D	]MUµC$YLKlgzJLKlvEVXKMI�YLJHDEeQYZB�K©]lDaT4DaI�CE[�J0YZTLKlCEV5KlT²`SKM[WY²efDaT�YZB�KMJLK>K2jaKlI:YLJ
CET4K&TZCbYZB�KMT�[^D�³sc(J4w�vavaKMJ4YLU^I�v�YLB�K&Ã�w;PªTLDERSKMJ�CET4K>`�CEJ4U^]ÂC$[^[W\°³�KlJ0Y4¾�KÂCEJ0YsDaTLUWKlI:YZKMg�=�Ä�B�w�Jlc�YLB�KlJ4K
u�yON7JiCETLK1[WD	]lC$YZKMg�e«CET�efTLDEV d	w�I(ÎÏJ|g�UWJL±�]MKlI:YZKMTiJ4D£YZB�C$Y²C£J4R�CE]lKM]lTLC$eÖY²I�KÂCET|N�CET0YZB®V5U^vaB:Y�DEI�[W\
RAKlI�K2YZTZCbYZK�YZB+K�Daw+YLKlTLV5DaJ0YÂc+[WD�³�KMT�DaT�w�R+RSKMT�R�CET0Y�DEe�YZB�KiÃ�w	P°T4DaRAKlJ�³|B�KMTLK�YLB�K1U^I:YZKMTLI�C$[S·�KM[^g�UWJ
`�CEJ4U^]lCE[^[k\&R�C$TZCE[W[^Kl[;YZD1YZB+KiKM]l[^UWR+YZUW]�R�[^CEI�KE=�q*I �Â¹a¹a¹ CEI�g �E»a»a» c�CEVXDEI�v � ½ I�DaI	¾�J4YLDaTLV£¾�CEJ4JLD;]lU^C$YZKMg
o�o�G¼u�yON7Jlc�YZB+K>]lKMI�YLTZCE[QRSDaJ4UWYLU^DaI�JiDEe �ÂØ DETLU^vEU^I�C$YLKlgzU^Iª`�UWRSDa[^CET|J4YLTLKÂC$VXKMTLJlc � U^I´w�I+U^RADa[µCET
J4YLTLKlCEVXKMTLJsCEI+g � ³�CEJ1U^I+g�KMYLKlTLV5U^I�C$YZK$= �a� D$e�YLB�KlJ4K �lØ o�o�GÑu�yON7J©DaTLUWvaU^I�C$YZKMgOU^Iª`+U^RADa[µCET
J4YLTLKlCEVXKMTLJ�[^D;]ÂC$YLKlgXI�KÂCET�YZB+DaJLKiRSDaT0YZUWDaI�J�DEe(YLB�KHI+Klw+YLTZCE[![^UWI�K�YZB�CbY�B�C$g�B�UWvaBX[WD	]lCE[�U^I+]l[^UWI�C$YLU^DaI�JMc
CEI�gzYZB�K©DEYZB+KlT ¸ ³|UWYLBOI�KMw+YZTLCE[�[WU^I�KMJ²³|UkYZBz[^D�³�U^I+]l[^UWI�C$YLU^DaI�JM=�o�DaT�YZB�K©YZB�T4KlK{KMjaKMI:YZJ1I�KlCETiYLB�K
I�KMw+YZTLCE[7[^UWI�K>³|UWYLB�[WD�³¼UWI�]l[WU^I�C$YLU^DaI(c(U¬=KE=kc�DaI�J4KMYZJ{C$Y ��¹E¹a¹a»aº:�E� ��Ô } Ò$Ø c �Â¹a¹a¹a»aºa�$Ø �Â¸ } ¸	� C$I�g
�E»a»E»a»:½E»:½ ��» } �Eº ¥«JLKMK>oQUWvaw�T4KlJ Ø CXC$I�g Ø `!¦/c�YZB�K&CEJLJ4D	]MUµC$YLKlgOJ4w�T4e«C$]lK>C$]MYZUkj;UWY*\°DEeQYZB�K©·�TLJ0YiY*³�D
D;]l]lw+TLTLKMgpvaT4KÂC$YLKlT1YZB�CEI ¸E»aÙ efT4DaV�g�UWJL±´]MKlI:YZKMT Ì YLB�KÀRSDET4YZUWDaI¯DEe�YZB�K5I�Klw	YZTZC$[7[^U^I+K£I�KÂCET1YLB�K
YZB+U^TLgzKMjEKlI:Y1³�C$J�[^D;]ÂC$YLKlgOC$Y�B�UWvaBO[^C$YZUkYZw�g+KE=²Ä�B;w+Jlc�K/P+]MKlR+Y1efDET²YLB�KlJ4K>efKM³�]ÂC$JLKlJMc(YZB+K>]lKMI�YLTZCE[
RADaJLUkYZU^DEI�JiD$e7YZB�K>I+DaI	¾*J0YZDaT4VÀ¾*CEJLJ4D	]MUµC$YLKlgOo�o�G#u�yzN�J�³�KlT4K£[^D;]ÂC$YLKlg´I+KÂCET²YZB�DaJ4K£RSDET4YZUWDaI�J²DEe
YZB+K©I+Klw+YLTZCE[�[WU^I�KHYLB�C$Y²B�CEg®B�UWvaB®[^D;]ÂCE[SU^I�]M[^UWI�C$YZUWDaI�JM=

oQUWvaw�TLKMJ Ø C�C$I�g Ø `ªJLB+D ³áYZB�CbY�V>w�[kYZUWR�[^K{o�o�G¼u�yON7J©]lCEI¯D	]M]lw�THU^IOYLB�K£JZCEV5K>B�KM[^V5KMY
J4YLTLKlCEVXKMTl=io�DaTiK/P+CEVXR+[^KEcAKMjEKlI:YZJ �$»a»a»a»aºE»aº � Ò } ¸a» c �$»a»a»a»aºE»:½ ��º } ¸a» U^I´u�r �Â¹aºa¸ cSCEI�g´K2jaKMI�YLJ
�E»a»E»a»:½	�a� ��¸ } �a½ c �E»a»a»E»:½	�ÂØ ��» } ÒE¸ CEI+g �E»a»E»a»aÔa»a¹ ��º } ¸a» UWI¿u�r ��¹aº:Ò CEI�g u�r ��¹aºEº =¶¥«JLKMK
oQUWvaw�TLKMJ Ø CÀCEI�g Ø `�¦2=7mHV5DaI�v ¸E¸ o�o�G�u�yON7J²U^I �E»E»a» c	YLB�KlT4KsCETLKsCbY|[^KÂC$JLK ��» J0YZDaT4VÀ¾�KMÅSKl]MYLUWjEK
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o�o�G#u�yON7J�¥Ö³|UWYZB¯T4Klg¿óHv;Î�CEI�g]g6UWI¯oQU^vaw+TLKlJ Ø C®CEI�g Ø `!¦iYLB�C$YsD;]l]lw+TLTLKMg¯U^IªefDaw�T�`+U^RADa[µCET
B�KM[^V5KMY£J0YZTLKlCEV5KlTLJM=�q�e²YZB�KMJLK ��» KMjEKlI:YZJÀ³�DEw�[^g B�CÂjaK®D;]l]Mw�TLT4KlgêU^I ��» g�UkÅ(KMTLKMI�YÀB+Kl[^V5KMY
J4YLTLKlCEVXKMTLJMc�YLB�KlI¿DEI�[W\�efDaw�T>K2jaKMI�YLJ£³�KMTLK°R�T4Da`�CE`�[k\pJ0YZDaT4VÀ¾�KMÅSKl]2YZUWjEK°CEJ4JLw�V5U^I�vzYZB�C$Y&YZB�K
R�T4Da`�CE`�UW[^UkY*\.efDET�B�Kl[WVXK2Y1J4YLTLKlCEVXKMT�YZD°vaKMI�KlTLC$YZKÀJ0YZDaT4VÀ¾�KMÅSKl]MYLUWjEK£o�o�G�u�yON U^I �E»E»a» U^J�YLB�K
JZC$VXK5CEJ1YZB�C$Y©U^I ��¹a¹a¹ =£q*I¶YZB+U^J�³�C�\Ec�YLB�K£efTZCE]2YZU^DEI�D$e�J0YZDaT4VÀ¾�KMÅSKl]MYLUWjEKXoQo�G�u�yON7J{YLDOCE[W[
o�o�Gáu�yON7J1U^I �E»a»a» `SKM]lDaV5KlJ Òa�aÕ =²Ä�B;w+Jlc�UWI �E»a»a» ]lDEVXR�C$TLKlgzYZD ��¹E¹a¹ V5DaTLK{o�o�Gáu�yON7J
]l[Ww�J4YLKlT4Klg®U^I{¤4w�J0Y²C>efKM³é[^D�³�¾*B�KM[^UWDa[µC$YLUWYLw�g�K|`�U^RADa[^CET�B+Kl[^V5KMY�J4YZT4KÂCEV5KlT4J Ì YLB�U^J�U^J|C>VXC ¤4DaT�T4KÂCEJ4DaI
³|B:\�YZB+K�efTZCE]2YZU^DEI°DEe'J4YZDETLV£¾�CEJ4JLD;]lUµCbYZKlg�YLDÀCE[^[(o�o�G�u�yzN�J�³�CEJ|B�U^vEB�KlT�UWI �E»a»a» YLB�CEI®U^I �Â¹a¹a¹ =
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Ð�`�JLKMT4j$C$YLU^DaI�J�DEe�o�o�G u�yON7J�CEI�gsYZB�KMU^T'CEJ4JLD;]lUµCbYZKlg©JLDE[µCET�J4w�T4e«C$]lK�CE]MYLUWj;UWY*\EcbUWI:YZKlT4R�[µC$I�KMYZCET4\
g�UWJ4YZw+TL`�CEI+]lKlJ�CEI�g5vaKMDaV�C$vaI�KMYLU^]�J0YZDaT4VXJ�g�w+TLU^I+vsYLB�K�·�TLJ0Y�B�CE[WeSDEeS]M\;]l[WK �E¸ TLKMjEKÂCE[�YLB�K|K2P	U^J0YZKlI+]lK
DEe�CXJLDa[^CET|]M\;]l[WK&YZT4KlI�g´UWIzYLB�K&J0YZDaT4VÀ¾�KMÅSKl]MYLUWjEKlI�KMJLJ�DEe�oQo�G¼u�yzN�JM=�÷²KÂCET4[W\zCE[^[�oQo�G#u�yON7J
g�w�T4U^I�v�YLB�KÀKÂCET4[W\´CEJL]MKlI�g�UWI�v®R�B�CEJ4KÀDEe�J4Da[µC$T�]M\;]l[WK �E¸ ³�KMTLK5CEJ4JLD;]lUµCbYZKlgª³|UkYZB¯vaKlDEV�CEvEI�KMYLU^]
J4YLDaTLV5Jlc;`�w+Y�DaI�[k\5CE`ADaw+Y Ø:»:Õ DEe�YLB�KlV�UWI ��¹a¹E¹ ]MDaw�[^gX`SK²[^UWI�±EKMgX³|UkYZB�J0YZDaT4VXJM=�Ä�B�K�]M[^w�J0YZKMTLU^I+v
U^I®efDaw�T|[WD ³�¾�B�Kl[WU^Da[^C$YZUkYZw�g+Ki[^CETLvaK/¾*J4]ÂCE[WK1]l[^DEJLKlg®·�KM[^g.TLKlvEU^DaI�J|DEeQV�C$I�\�DEeQYLB�K{J0YZDaT4VÀ¾*CEJLJ4D	]MUµC$YLKlg
o�o�G�u�yzN�J²U^I �E»E»a» U^J|CÀV�C ¤4DET�e«CE]MYLDaT�YZB�CbY|]ÂCEw�J4Klg.YZB�KsJ4YLDaTLV£¾*K2Å(KM]MYLUWjaKMI�KlJ4JiD$e�o�oQGáu�yzN�J
U^I �E»E»a» YZD5U^I�]MTLKlCEJLKs]lDEVXR�C$TLKlg°YLD �Â¹a¹a¹ =

F¶K>·�I�gªYZB�CbY1VXDEJ4Y1DEe�YLB�K>]lKMI:YZTZC$[7RSDaJ4UWYLU^DaI�JiDEe�YZB�K>o�o�GÑu�yON7J1efTLDEV ��¹E¹:½ YZD �E»E»a»
³�KlTLK£[WD	]lC$YZKMg´w�I�g+KlT�YZB+K>`�U^RADa[^CETi]MDaTLDEI�CE['J4YZT4KÂCEV5KlTH`SKM[WYÂcSJLw�vEvaKlJ0YZU^I+v�YZB�C$YH`�U^RADa[^CETi]MDaTLDEI�CE[
B�KM[^V5KMY|J4YLTLKlCEVXKMTLJ²CET4KsYLB�KsR�TLUWV�C$T4\XJLDaw�T4]lK©TLKMvaU^DaI+J�DEe�u�yON7J&¥xCE[WJLDÀJLw+R�RSDET4YZKMgzUWI®JLDa[^CET�³|U^I�g
g�C$YZC5`:\ Í CEB�[WKlT|KMYHCE[x=Wc �Â¹a¹a¹ ¦/=�F¶Kl`�`OKMYiCE[¬=Hã Ä�B�K£u�B�C$TZCE]2YZKlT4U^J0YZU^]MJ²CEI�gOmiJLJ4D	]MUµC$YLU^DaI�J�D$e7o�w�[^[
GHC$[^DXu�yON7J Ì ÞEDaw�TLI�CE[�DEe�Ë1KlDaR+B�\;J4U^]ÂC$[�r|KlJ4KÂCET4]§B Ì U^I.R�TLKMR�CETZCbYZU^DEI�c �E»a»:� å ]lDaI�]M[^w�g+K©YLB�C$Y²DaI�[k\
u�yON7J{³|B+U^]§B¶CETLK£e«CEJ0YZKlT{CEI�g�g�KMI�JLKMT©YLB�CEI�CÂjEKlTZC$vaKX]lCEI�`SKÀg�K2YZKl]2YZKMg�`:\�_�m�d�u�ÐæCEJ1efw�[W[
B�CE[WDaJl=²Ä�B�UWJHTLKMJLw�[kY�UWJi]MDaI�JLUWJ4YLKlI:Y�³|UWYLBOYZB+K&DaT4U^vaUWI�J|DEe�B�CE[WD°u�yON7J�`AKlUWI�v�UWIO`�UWRSDa[^CET|B�Kl[WVXK2Y
J4YLTLKlCEVXKMTLJMc�`SKM]ÂCEw+JLK1JLDEVXKiDEe�YZB�K�V5DaJ0Y�VXCEJLJ4UWjaK$c�UWe�I�DEY�KMI�KlT4vaKMYLU^]su�yON7J�B�CÂjEK1`SKMKlI®Da`�J4KlT4jEKlg
YZD�`SK>`+[^D�³�DEw+YZJ�D$e�R+TLKlK/P	U^J4YLU^I�v�`�U^RADa[µC$TiJ0YZTLKlCEV5KlTLJ£¥«KE=v�=kc�G²w�I�g�B�C$w�JLKMI�c ��¹a¹a¹+Ì ?7[^w�I�±$KMY4YsKMYÂ=



��º

CE[x=Wc �$»a»a» ¦/=
mH[W[7JLUõP�DEe�YLB�KXefT4DaI:YZJLUWg�K5B�CE[^Dzu�yON7J&efT4DaVîn�KM]lKlV&`SKMT ��¹E¹aº YLDªÞEw�I+K ��¹E¹:½ B�CEg¶YLB�K

VXCEvaI�K2YZU^]²·�Kl[Wg°]lDaI	·�vaw�TLC$YZUWDaI°DEe�C&Ã�w	P�TLDaRAK1CEJ�V5KlI:YZUWDaI�KMg°`SK2efDaTLK$=7Ä�B�K ¸ ¾�nëJ4B�Kl[W[�DaT�`+w�`�`�[WK
V5D	g�KM[�YZB�C$YHU^Jiw�JLKMg´YZD�UWI:YZKlT4R�TLK2Y�YZB+K{efDaT4V�C$YLU^DaI®DEe7YLB�K&B�CE[^D�u�yON7J1U^JiCE]MYLw�CE[^[k\®U^V5R�[^UW]lUkY�U^I
YZB+K£]§B�CETZC$]MYZKMTLUWçÂC$YLU^DaI´D$e�VXCEJ4J�K�¤4KM]MYZUWDaI�JsCEJHg�U^J4TLw�R+YLU^DaI+J�DEe�CEI¯CET4]ÂCEg�K£D$e�]M[^DaJ4Klg´·�KM[^g¯[^UWI�KlJ
¥xCÀ]ÂCÂj;UWY*\+¦²CE`SD�jEK>CÀRSDa[^CETLUkY*\�T4KMjaKMTLJLCE[Q[WU^I�K5¥fw�JLw�C$[^[W\°CXR�T4DaVXUWI�KlI+]lK�¦sãä_�D ³ C$I�g´G²w�I�g�B�C$w�JLKMI�c
��¹a¹aÒ	Ì Giw�I+g�B�CEw�J4KlI�c ��¹a¹E¹$å =�Ä�B�UWJiUWVXR�[WU^KMJ�YZB�CbYHC$[^[(efw�[W[�B�CE[WD�u�yzN�Ji]lDaI:YZCEU^IzC5VXCEvaI+KMYZUW]�Ã�w	P
TLDERSK$=>Ä�D°YLB�K£]lDaI:YLTZCET0\´UWe�J4DaVXK5u�yzN�J©DaT4U^vaUWI�C$YZK©U^I¯w�I+U^RADa[µCET²J4YLTLKlCEVXKMTLJMc�YLB�KlUWT�VXCEvaI�K2YZU^]
]lDEI+·�vaw�TLC$YZUWDaI�J|V5U^vaB:Y|`AK©]MDaV5R�[^K/P.CEI�g.I�DEY²]lDEI�YZCEU^I�ÎJLU^V5R�[WKEÎ+Ã�w;P.TLDaRAKlJMcAJ4D5YLB�KM\®V5U^vEB�Y|I+DEY
CER�RAKÂC$T|CEJ|B�CE[^DXu�yON7J|³|B�KlIzKlT4w�R+YZUWI�vÀI�KÂC$T�g�U^J4±�]lKMI�YLKlTM=

Ä�B�K�B+Kl[^UWDaJLR+B�KlT4U^]À]lw�T4TLKMI�Y>JLB�KMKMYÂc�YLB�K�`ADaw�I+g�CET4\�[^C�\EKlT{`SK2Y*³�KMKlI DaRAKlI¶·�Kl[^gpTLKlvEU^DaI�J
B�CÂj;U^I�vsDaR+RSDaJ4UWYLK�V�C$vaI�KMYLU^]�RADa[^CETLUkY*\acEB�CEJ�`SKMKlI5JLw�vavEKlJ4YLKlgXCEJ�YZB+K²]MDaI�g�w+UWY7efDaTQYLB�K|R�TLDER�CEv:C$YLU^DaI
DEeAÃ�w	P5T4DaRSK/¾*[WU^±EK�u�yON7J�¥xu�TLD;Da±EKMT�K2Y�CE[¬=kc ��¹a¹a¸	Ì @(B�CED©CEI�gXGiD;Kl±�JLKMV�C	c �Â¹a¹aº ¦/=7Ð�w�T7]lDEI�]l[Ww�JLUWDaI
YZB�C$Y|YZB�K©]lKMI�YLTZCE['RADaJLUkYZU^DEI°DEeQefT4DaI:YZJLUWg�Ksefw�[^[�B�CE[^D�u�yON7JiY*\;R�UW]ÂCE[W[W\�[WU^KMJ�I�KÂCET|YZB+K{B�KM[^UWDaJLR�B+KlTLUW]
]lw+TLTLKMI:YÀJLB�KMKMY£]MDaI+·�T4VXJ&YLB�U^J{JLw�vEvaKlJ0YZU^DEI�=´Ä�B�K°B�KM[^UWDaJLR�B+KlTLUW]X]Mw�TLT4KlI:YÀJLB+KlKMYÀUWJ&`�C$JLU^]lCE[^[k\
CE[WU^vaI�KMgz³|UkYZBªw�I�g+KlTL[k\;U^I�v�·�[^CEV5KlI:YZJiU^IOYLB�K£]lDaT4DaI�C°CEI+g´³|UWYZBzYZB�K£DaT4U^KMI�YZC$YZUWDaIOD$e�VXCEvaI+KMYZUW]
]l[WDaw�g�J�¥«q0u�yON7JZ¦{I�KÂC$T©YLB�K�N�CET0YZB,¥x@(B�CED´C$I�g�G²D	KM±;J4KlVXC+c ��¹E¹aº+Ì yzw+[^[^UWv:CEI¯KMY>CE[¬=kc ��¹a¹aÔ+Ì
F¶Kl`�`�K2Y£CE[x=Wc �E»a»	� ¦2=�Ä�B+K�JLDa[^CETs]M\;]l[WK�K2jaDa[Ww+YZUWDaI¶D$e�YZB�KXI�Klw	YZTZC$[�[WU^I�K£YZB�w�J{U^V5R�[^UWKlJ�YLB�C$Y
o�o�Gðu�yON7J£DaT©V�CEvEI�KMYLU^]ÀÃ�w	PpTLDaRAKlJ>I+KÂCET>J4w�I�J4RSDEY>VXUWI�U^V>w+VîCETLK5Y*\;R�U^]lCE[^[k\ª³�KMJ4Y4¾�KÂCEJ0Y
DaT4U^KlI:YLKlg�c+CEI�g°I�KlCET�JLw+I�JLRADEY|VXCbP	U^V>w�V�I�DET4YZB;¾*JLDEw+YZB°DaT4U^KMI�YLKlg�=7Ä�B+K1DaTLUWKlI:Y§C$YLU^DaIXDEe�VXCEvaI�K2YZU^]
]l[WDaw�g�J|B�C$Ji`AKlKMIOJLB+D ³|IzYZD5`SK©CXVXC ¤4DaT�e«C$]MYZDET|YLB�C$Y²g�K2YZKlT4VXUWI�KlJ�YLB�K{g+w�TZC$YLU^DaIzCEI�g.U^I:YLKlI�J4UWY*\
DEe�JLDaw+YLB:³�CET4gpUWI�YLKlT4R�[µCEI+KMY§C$T4\ªVXCEvaI�K2YZUW]>·�Kl[Wg8¥x@(B�CED.CEI�g¶GiD;Kl±�JLKMV�C	c ��¹E¹aÔ+Ì @(B�CED.KMY{CE[¬=kc
�E»a»	� C:¦2=²Ä�B�w�JlcSYZB�K{Da`�JLKMT4j$C$YLU^DaIOYLB�C$YHB�CE[^D�u�yON7Jlc�DETiYZB+KlU^T|Ã�w	POTLDERSKMJlc(DETLU^KMI:YZKlgz³�KMJ4Y4¾�KÂCEJ0Y
¥«I+DaT4YLB	¾*J4Daw+YZB�¦�I�KlCET�CE]MYLUWj;UWY*\£V5U^I+U^V>w�Væ¥«VXCbP	U^V>w+V�¦�J4w�vavaKMJ4YLJ�YZB�C$Y�efT4DaI:YZJ4U^g�K|efw�[^[�B�CE[^D{u�yON7J
I�KlCET1VXUWI�U^V&w�VÉ¥«VXCbP	U^V>w+V�¦�B�CÂjaK5C�J4YLTLDaI+vaKlT5¥Ö³�KlCE±EKMT§¦1]§B�CEI�]MK5D$e�vEKlI�KMTZC$YLU^I�v°J4Daw+YZB:³�CETLg
q0yOo KMjaKMI:YZJÀC$Y � m|h¨CEI�g�c'YZB�KMTLKMefDETLKEc�vaKlDEV�CEvEI�KMYLU^]ÀJ4YLDaTLV5Jl=°Ä�B�UWJ&K/P+R+[µCEI�CbYZU^DEI�efDaTsYZB+K
[^D�³�KlT²J4YLDaTLV£¾*K2Å(KM]MYZUkjaKMI�KlJ4JHDEe�o�o�Gáu�yON7JHI�KlCETHC$]MYZUkj;UWY*\°VXCbP	U^V>w+VæU^J|JLw+R�RSDET4YZKMgO`:\.KÂCET4[^UWKlT



� ½

Da`�J4KlT0jECbYZU^DEI�J�I�KÂC$T�YZB�KsVXCbP	U^V>w�V�DEe�]M\;]M[^K �	� g�w�T4U^I�v ��¹a½EÔ ¾ �Â¹:½E¹ YLB�C$Y|V5DaJ4Y�e«C$J4Y²u�yON7J|YZB�CbY
J4YLTLw�]§±zYZB�K>VXCEvaI+KMYZDEJLR�B�KMTLK£g�UWg´I�DEY�R�TLD;g�w�]MK>U^I:YZKMI�JLK£J0YZDaT4VXJMc�`AKl]ÂC$w�JLK>YLB�KM\Og�U^gªI�D$Y1B�CÂjaK
JLw+J4Y§C$U^I�KMg¶RAKlT4U^D;g�J�DEe�J4YLTLDaI+v.J4Daw+YLB�³�CET4g¶·�KM[^gÛ¥«Ä�J4w�TLw+YZCEI�U7K2Y©CE[¬=kc ��¹aÔEÔ ¦2={Ä�B;w+Jlc�YZB�KÀ]M[^DaJ4K
TLKM[µC$YLU^DaI+JLB�UWR.D$e7o�o�G u�yON7J²YZDXYLB�KlUWT|JLDa[^CET�DaTLUWvaU^I+J�U^I®YZB�K©J4YLTLKÂC$VXKMTi`AKl[kYHCbY²YLB�K©`�CEJLK{DEeQYLB�K
B�KM[^U^DEJLR�B�KMTLUW]{]Mw�TLT4KlI:Y1JLB+KlKMY�V�CÂ\®`AK{YZB+K&VXC ¤4DaT²]ÂCEw�J4K>DEe�YLB�K&J4Da[µC$Ti]2\	]M[^K{KMjaDE[^w+YLU^DaIzU^IzYLB�KlUWT
vaKMD	K2Å(KM]MYZUkjaKMI�KlJ4Jl=

F¶KX]lCEw+YZUWDaI�c�B�D�³�KMjaKMTlcQYLB�C$Y©DEYLB�KlT©]ÂCEw+JLKlJMcQJ4w�]§B¿CEJ1YZB+KXR�T4DaR�CEvaC$YZUWDaI¯JLRAKlKlg¶DEe�B�CE[^D
u�yON7JlcQV�CÂ\¯CE[WJLDzC$ÅSKl]MYsYLB�KlUWT©vEKlD;KMÅSKl]MYLUWjEKlI�KMJLJ>D�jaKMT{YLB�KXJ4Da[µC$T1]M\;]l[WK´¥fJLKlK5FpKM`�`�c �E»a»:� ¦/=
Ä�B�K5D	]M]lw�T4TLKMI�]lKXTZC$YLK5D$e�u�yON7J{U^I�]MTLKÂC$JLKlJsefTLDEV�VXUWI�U^V&w�V YZD.V�CbP	UWV>w�V `:\�CEI�DaT4g�KlTsDEe
VXCEvaI�UkYZw�g�K$c+[WKÂCEg�UWI�v>YZDÀV>w+[WYZUWR�[^KHu�yON7J²RSKMT²g�C�\�D�jaKlT|YZB+K©d	w�I.DaT�KMjEKlIzefT4DaVæC£J4U^I�va[WK�TLKMvaU^DEI
¥fYLB�KlJ4K£U^IOe«C$]MY1]lCEIª]lDaI	efw�JLK£B�C$[^D®u�yON U^g�KMI:YZUW·�]ÂC$YLU^DaI�JM= ¦ªË1DaR�C$[^J4³�CEV&\.K2YsCE[¬=£¥ �E»a»	� ¦²B�CÂjEK
efDaw�I+g´JLUWI�]lK>KlCETL[k\ ��¹a¹aÔ JLKMjEKlTLCE[QYZKMI�J1DEe�_�m�d�u�Ð¨u�yzN�J�³|B+KlTLKMU^I¯CXe«C$J4YZKMTsu�yON,D�jaKlT0Y§CE±$KlJ
COJ4[^D�³�KMT>DaI�K5³|UWYLB�U^I ¸a» rutªDEe�YZB�K�d	w�I�c7R+TLD;g�w�]lUWI�v´C$I�U^I:YZKMTZCE]2YZUWDaI�=zr²KM]lDaI�I+Kl]MYLU^DaI¿DET
JZC$I�g+³|U^]§B+U^I�vzDEe�KlCE]§B u�yON�ÎJ{·�KM[^gp[WU^I�KMJsCETLK5[^UW±EKM[W\ªUWI¶J4w�]§B�]ÂC$JLKlJM=°Ä�B�K�]MDaV>`�UWI�C$YLU^DaIªDEe
JLKMÁ�w�KlI:YZU^CE[�KMTLw�R+YLU^DaI+J�DEe�u�yON7JsCEI�g´YLB�KlUWTHJ4w�`�JLKMÁ�w�KlI:Y{U^I:YZKMTZCE]2YZU^DEI�JH]lCEIªR�TLD;g�w�]MK>]lDEVXR�[WK2P
K�¤4KM]MYZCzC$Y � m|h{=�d	w+]§BpK�¤4KM]MYZC.DEeÖYLKlI�]lDaI+JLU^J0Y©DEe�B+U^vaB�JLRAKlKMg¶Ã�D�³|Js³|UWYZB¯J4B�D	]§±�J&CEI�g�DEYZB�KMT
q0u�yON JLU^vEI�C$YZw+TLKlJMc�`�w+Y&RSD;DaT4[W\¯g�K2·�I�Klg VXCEvaI�K2YZUW]XJ0YZTLw+]MYZw+TLKlJ>³|UkYZB�c'efDaT&K/P+CEVXR+[^KEcQ[^UWY4YZ[WK
]lDEB�KlT4KlI:YsJLDaw	YZB:³�C$TLgª·�Kl[Wgê¥xt�w+TL[µC$v:CXK2YsCE[¬=kc �E»a»+� ¦/=�q*I¯CEg�g+UWYZUWDaI�c!YZB�K&TZC$YLK£C$YH³|B+U^]§B�u�yON7J
CE]2YZw�CE[W[W\�KlI+]lDaw�I:YLKlTÀN�CET4YLB¿I�KÂC$T>V�C P+UWV>w�V U^J{VXD;g�Uk·�Klg�`:\�YZB�KMU^T>`+TLD:CEg+KlI�UWI�v´[µCbYZUWYLw�g�K
g�UWJ4YZT4U^`�w	YZU^DEI¿¥«K$=Ïv+=Wc(Giw�I�g+B�CEw�J4KlI�c ��¹E¹a¸+Ì d�YÂ=©u�\;T�KMY1CE[¬=kc �$»a»a» ¦/=HÄ�B�w�Jlc�C$[WYZB+Daw�vaBOYLB�KÀu�yON
TZCbYZK>UWJ�]lDaI+JLU^g+KlTZC$`�[W\zB�U^vEB�KlTHC$Y1VXCbP	U^V>w�V.cAR�TLDaRADaT0YZU^DEI�CE[^[k\�efKM³�KlT©u�yzN�J©CET4K>K�¤4KM]MYLKlg¯I�KÂC$T
YZB+K5KM]l[WU^R+YLU^]&R+[µCEI�K£`AKl]lCEw�J4KXDEe�YLB�KÀB�U^vaB+[W\.YZU^[kYZKMgªJ4YZT4KÂCEV5KlT1`AKl[kYsCEI�g�`�T4D:CEg�KMI�U^I�v°[^C$YZUkYZw�g+K
g�UWJ4YZT4U^`�w	YZU^DEI�=�oQU^I�C$[^[W\Ec	YLB�K{ÜE`�CE]§±�vaTLDEw�I�g�ÜXJLDa[^CET�³|U^I�g.U^I:YLD5³|B�UW]§BzYLB�K>u�yzN�JHCETLKsUWIb¤4Kl]2YZKlg.U^J
UWYLJLKM[We�V>w�]§B´V5DaTLKs]MDaVXR+[^K2P°I�KÂCET²VXCbP	U^V>w�V.=�Ä�B�U^J²]lT4KÂC$YLKlJHV5DaT4KsefT4KlÁ�w�KMI�Y�CEI�gz]lDaV5R�[^UW]ÂC$YLKlg
U^I:YLKlTZC$]MYZUWDaI�J7DEe(K�¤4KM]MY§Cs³|UWYLB5YLB�K|K2P	U^J0YZU^I+v{J0YZTLw+]MYZw+TLKEc;[^KlCEg�UWI�v1YZDsg�U^J0YZDaT0YZUWDaI�J�CEI�gX]lDaV5R�T4KlJLJ4U^DaI+J
³|B�UW]§B¶C$TLK>g�Ukâ5]lw�[kYHYZD°J4U^V>w+[µC$YLK>CEI�gªR+TLKlg+U^]MYX¥fKE=v�=kc�Ð�g�J4YLTL]lUW[�CEI+g¶?7UWçlçlD+c ��¹a¹a¹ ¦2=smH[W['YLB�KlJ4K
e«CE]2YZDaT4J1V�CÂ\´]MDaI:YZT4U^`�w+YLK£YZD�YZB+K5]§B�CEI�vaUWI�v®g�KlvaT4KlKÀDEe�J4YLDaTLV£¾*K2Å(KM]MYZUkjaKMI�KlJ4J{DEe�efT4DaI:YZJLUWg�K>efw�[W[



��Ô

B�CE[WD5u�yON7JiD�jEKlT|YZB�KsJLDE[µCET�]2\;]l[^K$c!CEI�g.JLDaV5K1VXC�\�B�Kl[WR®K2P	R�[µC$U^I°³|B:\°YZB�K1J0YZDaT4VÀ¾�KMÅSKl]MYLUWjEKlI�KMJLJ
DEe'efTLDaI:YLJLU^g+Ksefw+[^[(B�CE[^DXu�yON7J²I�KÂCET|J4w�I�JLRADEY²VXCbP	U^V>w�V6U^J|T4Kl[µCbYZUWjEKl[k\�[WD ³s=

��Ç�� �^i����\83����1���' ��'���+�

F¶K.`AKlI+KM·�Y4YZKlg efTLDEV g�C$YZCOefTLDaVÉYZB�Kzd�Ð1GHÐÝV5U^JLJ4U^DaI(c�³|B�U^]§B U^JÀC$IêUWI:YZKlT4I�C$YLU^DaI�C$[
]lDE[^[µC$`SDaTLC$YZUWDaI¯`SK2Y*³�KMKlIê÷im�d	m CEI+g N�d;m&c�efT4DaVîYZB�K Í UkYLY&?�KlCE±�÷iC$YZUWDaI�CE[�Ð�`�JLKMT4j$C$YLDaT4\
q*I:YZKMTLI�K2YiJ4UWYLKEc�CEI+g�efTLDaV6YZB�K©d�Ð1GHÐZb>_�m�d�u�Ð¼u�yONÛ]ÂC$YZCE[^Dav+c	vaKMI�KlTLC$YZKMgOC$I�g°V�C$U^I:Y§CEUWI�Klg�`�\
YZB+KÀu�KlI:YZKMT�efDaT1d;Da[µCETi?7B:\	J4U^]MJ{C$I�g¯d	R�C$]lK>F¶KÂC$YLB�KlTMc�Ä�B�KÀu�C$YLB�Da[WU^]{hiI�UkjaKlT4JLUkY*\ODEe�miVXKMTLU^]lC
U^I�]lD;DaRAKlTLC$YZUWDaIª³|UWYZB¯YZB+K�÷iC�j$CE[�r|KlJ4KÂCET4]§B¿_�CE`SDETZC$YLDaT4\¯C$I�g�÷²m1d	m{=�F¶KXCETLK5vaTZCbYZKMefw+[�YZD
N�=�u�[WUWjaKMT�CEI+g�dS= Í CEB�[WKlT|efDaTHB+Kl[^R	efw�[Q]MDaVXV5KlI:YLJl=H<&=�?�=�@(B�CED�³�CEJ�J4w�R�RADaT4YLKlg�C$Y1d;Y§CEI	efDaTLg
hiI+UWjaKMTLJ4UWY*\°`:\.÷im�d	m�vaTZC$I�YLJH÷²m²Ë1F �aÒE»:� C$I�gO÷²m²Ë Ò ¾ ¸a»:½E½ c�`:\®÷�d	oêvaTLCEI:Y²m7Ä²y ¹EØ:»a»a�E¹aÔ c
CEI�g.`:\zÐ1÷HrÊvaTLCEI:Yi÷ »a»+�lØ ¾ ¹:½ ¾ � ¾ »+� �E¹ c;CEI+gOn>=+F¶Kl`+`z³�CEJ|JLw�R�RADaT0YZKlgOC$Y²t�DaJ0YZDaIOu�Da[W[^KlvEK1`�\
mHUWT|o�DaTL]MK1]lDaI:YZTLCE]MY²mHo ��¹aº:�$Ô ¾ »a» ¾ Í ¾ »a»a½E¸ C$I�gO÷²m1d	m�vaTLCEI:Yi÷im²Ë Ò ¾ ��»EÔa¸a¸ =



��¹

� ��-/�'���'������

t�DEYLB�V5KlTlc�ö&=(CEI+g´n>=Sy¶=Ar²w+J4YÂcAÄ�B�K©·�Kl[WgO]lDEI+·�vaw�TLC$YZUWDaIOD$e�VXCEvaI�K2YZU^]s]M[^Daw�g+JHCEI+gOYZB�K©JLDE[µCET
]2\;]l[^K$cSUWI����(���(���R�{���(���Q���# �¡�¢3£;�(�*��¤d¥d ���¦�§,¨��T©ª�]�(�{�O«R�~©Z¬	 ��~©H¤�jEDa[¬= ¹E¹ c!Klg�UkYZKlgO`�\z÷©=
u�T4D	DE±EKlT|K2YHC$[¬=kc+R�= ��¸a¹ c�m²Ë©h©c�F�C$JLB�UWI�vEYZDEI�c�n>=ôuH=Wc �Â¹a¹:½ =

t�T4w�Kl]§±�I�KMTlcQËÀ=�N�=kc�KMY©CE[x=Wc�Ä�B+K5[^CETLvEK2¾�C$I�va[^K{JLRAKl]2YZTLDEJL]lDER�U^]À]lDETLDaI�C$vaTZCER+B�¥«_�m1d�u�Ðs¦2c|¬	�(�H�R�
�§,¨E�T©^c ��º:� c ¸:Òa½ c ��¹a¹:Ò =

t�w�T4[µCEvaCX_7=Ïo�=WcSrs= y¶=(d	±$Daw�v�c�uH=äF�=(d	VXUkYZB�cAn>=Ïo�=�FpKM`�`�cSÄ1=ôG©=�@(w�T4`�w�]§B�KMI¯CEI�g´m{=(r|KlUWI�CETLg(c
o!CEJ0Y©K�¤4Kl]2Y§COg+w�TLUWI�v.YLB�KXCEJL]MKlI�g�UWI�vOR+B�CEJLKXDEe�J4Da[µCET1]2\;]l[^K �E¸ }{m²u�N�DE`�JLKMT4j$C$YZUWDaI�JMc
�Â¹a¹aÔ ¾ ��¹a¹a¹ c�®*©¯¥d ���¦�§,¨��T©±°u ��T©^c �Â»aº c �E» c ¹:ÒE½ c �E»E»+� =

u�CEI�K$c(G©=ö&=Wc!q§=ôËÀ=!r|U^]§B�CETLg�J4DaI�cACEI�g´Ð>= uH=Sd;Yl=|u�\;Tlc(u�DaTLDaI�CE[�V�C$JLJ²K�¤4Kl]2YZUWDaI�Jlc!UWI�YLKlT4R�[µCEI+KMY§C$T4\
K*¤4Kl]2Y§C5CEI�g®vaKlDEV�CEvEI�KMYLU^]1J4YLDaTLV5Jlc0¥d ���¦�§,¨��T©u°² ��T©²³� �¢3¢�©H¤ �a½ c ¸:Ò$¹+� c �E»E»a» =

u�TLD;Da±$KlTlc�÷{=Ïh{=kc�d	UWJL]lD;KEc�ËÀ=Ï_7=Wc�d	B�D;g�B�CEI(c�dS=kc(F¶Kl`�`�c�n>=ôo�=kc(ËsDaJ4[^UWI�v�cSÞ+=ÏÄ1=kc�CEI+gªN�= Þ+=�d	VXUkYZB�c
G²Kl[WU^DaJ4R�B�KlT4U^]{u�w�T4TLKlI:Y{d	B+KlKMYLJ1CEI�gªu�DaTLDaI�CE[�d�YZTLKlCEV5KlTit�Kl[kY�nH\;I�CEV5U^]MJlc�®*©u¥d ���¦�§,¨E�T©
°² ��T©^c ¹EÔ cW= ¹E¸:½	� c �Â¹a¹a¸ =

N7JLKM[^KMj;UW]§B�c	ö&= Ë£=Wc	Ð�IXYLB�K²J4YZT4w�]MYLw�TLKiDEe�]MDaTLDaI�CE[�J4YLTLKÂC$VXKMT�`AKl[kYZJlc�®*©Y¥d ���¦�§,¨��T©²°² ��T©^c ��»a¸ c �E�a�	� c
�Â¹a¹aÔ =

N7JLKM[^KMj;UW]§B�c�ö>=ôËÀ=kc�ö>=ôËÀ=�oAC$U^I�J4B�YLKlUWIzC$I�g´Ë£=äö>=�r|w�g�KMI�±ED�cSd;YLw�g+\®DEe'YZB+K©J0YZT4w�]MYLw�TLK©DEe�J0YZT4KÂCEV5KlT
`AKl[kYZJ|CEI+gz]§B�C$U^I�J|U^I�YLB�KsJLDa[^CET�]lDETLDaI�C	c{¬	�(�H�R�´µ§,¨E�T©H¤�¶W·.·ac �E½a½ c ��¹E¹a¹ =

o!CEU^I+JLB:YZKMU^I¯ö>=ôËÀ=kcQmiI�U^I:jaKMJ4YLU^v:C$YLU^DaI�DEe�J4Da[µC$Tse«C$]MYZDETLJ&vED jEKlT4I�U^I�vz]lDaT4DaI�CE[�VXCEJLJ{K�¤4KM]MYZUWDaI�J
]§B�CETZCE]2YZKMTLU^J0YZUW]lJlc	¬	�(�H�R�s�§,¨E�T©H¤¸¶º¹�»�c Ø���¸ c ��¹a¹:½ =

Ë1DaR�CE[WJ4³�CEV&\ac�÷{=kc7dA=Pr�C$JLB�UWTLD�cQy¶=Ï_�= Í CEU^J4KlTMcQrs=Ïm{='GiD�³�C$TLg�c7C$I�g¿Þ+=Ï_7=�t�Daw�vaKMTLKMYlc�r²CEg�UWD
J4U^vaI�C$YZw�T4KlJ�DEe+]lDaT4DaI�CE[�VXCEJLJ�K�¤4KM]MYLU^DaI©U^I:YZKMTZCE]2YZUWDaI�}�]lDETLDaI�C$[;VXCEJ4J'K*¤4Kl]2YZU^DEI{]lCEI�I�UW`�CE[^UWJLV�à
¼ ��¢3����¦�§,¨E�T©d®*©^c Ò$Ø:Ô c�_ ¹+� c �E»E»+� =

Ë1DaJL[WU^I�v�c²Þ+=�Ä1=kcHK2Y.CE[¬=kciËsKMDaVXCEvaI�K2YZU^]OCE]MYLUWj;UWY*\8CEJLJ4D	]MUµC$YLKlg ³|UWYLB KÂCET0YZB,R�CEJ4JZCEvEK�D$e
UWI:YZKlT4R�[µC$I�KMYZCET4\°J4B�D;]§±.g+U^J4YLw�TL`�CEI�]lKMJ�CEI+gO]lDETLDaI�C$[�V�CEJ4JiK*¤4Kl]2YZU^DEI�JlcP®*©±¥d ���¦�§,¨��T©´°u ��T©H¤
½,¾ c ½EÔa¸+� c ��¹a¹+� =

GHC$TLTLUWJLDaI(cSrs=Am&=kc�d	DE[µCET|]lDETLDaI�C$[�VXCEJLJ²K�¤4KM]MYLU^DaI�JHCEI�gOÃ�CETLKMJlc ¼ ��¢3���(��© ¼ ��¢3����¦�§,¨E�T©H¤u¶ ¾(¿ c �EÔE¸ c



�E»

�Â¹aÔaº =
GiD;Kl±�J4KlVXC+c'Þ+=�Ä1=kc�_'C$TLvaK/¾*JL]lCE[^K&J4YZT4w�]MYLw�TLK£D$e�YLB�K£B�Kl[WU^DaJ4R�B�KMTLU^]{V�C$vaI�KMYLU^]©·�Kl[Wg�} ��¹:½$º ¾ ��¹E¹+� c

¼uÀRÁ ©u¬W¦*�,¡� ´°² ��T©H¤ ½ c ��Ò c ��¹a¹	� =
GiD�³�CETLg(c�r©=	m&=kc�n>=�Þ+=�yzU^]§B+Kl[^JMc�÷{=�r©=�d	B�KlKM[^K2\ac!ÞETM=Wc�C$I�g.y¶=!Þ+= Í D;DaV5KlI�c	Ä�B�K1Da`�J4KlT0jECbYZU^DEI�DEe

C£]MDaTLDaI�CE[(YZTLCEI�J4U^KlI:Y²g�UWTLKl]2YZKMgOC$Y²N�CET0YZB�c ¼ ��¢3����¦�§,¨E�T©d®*©^c �Eºa¸ c�_ �Â»+� c ��¹EÔ:� =
GiD�³�CETLg(c�r©=m&=kc�d	B�KMKl[WKM\ac�÷©=ôrs=QÞETl=kc Í D	DaV5KlI(c7y¶=ôÞ+=Wc�C$I�g yzUW]§B�Kl[WJlc7n>=ôÞ+=Wc7u�DaTLDaI�CE[�VXCEJ4J

K*¤4Kl]2YZU^DEI�Jl} ��¹a½E¹ ¾ �Â¹aÔ+� c�®º©¯¥d ���¦�§,¨E�T©²°² ��T©^c ¹a» c Ô+� ½E¸ c ��¹aÔ:Ò =
Giw+I�g�B�CEw+JLKlI(cAm{=�Þ+=kc!u�DaT4DaI�CE[SK2P	R�CEI�J4U^DaI.CEI+g.J4Da[µC$T�³|U^I+g�c@�§,¨���£;¡��Â�R� À �|§� �ÃÄ£���¢3�A¨Å£�Æ¬W¦*�,¡� �¤

Ç��(�H©sÈ(¤�d	R+TLU^I+vaKlT�¾�ö�KlT4[µCEv+c�÷iK2³Ér�DaT4±!c ��¹:½a� =
Giw+I�g�B�CEw+JLKlI(c�m{='Þ+=Wc�d	UWçlKÀCEI�g¯[WD	]lC$YZUWDaI�J�DEe�]lDETLDaI�C$[�V�C$JLJ1K�¤4KM]MYLU^DaI�JM}{d�y´y Da`�JLKMT4j$C$YLU^DaI�J

efT4DaV �Â¹aÔa» CEI�g ��¹aÔ$ØËÊO��¹EÔa¹ c{®*©¯¥d ���¦�§,¨E�T©²°² ��T©H¤ ½ ·ac ��¸+� ½E½ c ��¹a¹E¸ =
Giw+I�g�B�CEw+JLKlI(c�m&=7Þ+=Wc�m JLw�V5VXCET4\¶DEeHd�y´y Da`�J4KlT4j$C$YLU^DaI+J>efTLDaV ��¹aÔa» C$I�g ��¹aÔEØ ¾ ��¹aÔa¹ c

UWIÍÌ	§� Ä���R��¨ÏÎP�,¡� ��Ð��Ñl¢§� l¬�Ò���ÓÔ¬	¡�£; ���¢�£ Õ¯¡×Ös£H«(§,��£H«(§,¢��Ø��ÑÅ¢§� l¬	�(�H�R�Ä���#ÙW£ÃÄÒ�Ã
�Ú£�����£;�(��c�Klg+UWYZKMgO`:\ Í =�Ä1=�d;YLTLDaI+v�cSÞ+=S_7=!rs=Sd+CE`�C+cAtH=Sy¶=AGiCEU^]§BOCEI�gªÞ+=!Ä1=Sd	]§B�V5Kl[WçEc
d;R�TLUWI�vaKlT�¾�ö�KMTL[µC$v�c+÷²KM³Ûr�DETL±!c�R�= �ÂØ:¸ c ��¹a¹a¹ =

Í CEB�[WKlTlcSdS=!F�=kc�d	DE[µCET|Ã!CET4KlJ�C$I�gO]MDaTLDaI�CE[�VXCEJ4JiK*¤4Kl]MYLU^DaI+Jlc ¼ ����©ª°u  Á © ¼ ��¢3���(��© ¼ ��¢�����¦�§,¨E�T©^c
¸E» c �a��¸ c ��¹a¹:� =

Í CEB�[WKlTlc�dS=�F�=kc�÷©=ôh©=�u�T4D	DE±EKlTMc�CEI+g Þ+=Ä1=�ËsDaJ4[^UWI�v�c�Ä�B�K.RSDa[^CETLUkYZUWKlJ£CEI+gÛ[WD	]lC$YZUWDaI�J>DEe
UWI:YZKlT4R�[µC$I�KMYZCET4\�]lDaT4DaI�CE[�VXCEJLJ|K*¤4Kl]MYLU^DaI+J²UWI®[µCET4vaK1U^I:YZKMTLR�[^CEI�K2Y§CET0\�VXCEvaI�K2YZU^]1J4Kl]2YZDaT4JlcP®*©
¥d ���¦�§,¨E�T©²°² ��T©H¤¸¶,Ü�»�c ¹a¹	��¹ c �Â¹a¹a¹ =

_�D�³scSti= uH=SCEI�gOÞ+=ôrs=AGiw�I+g�B�CEw�J4KlI�c�yOCEvaI+KMYZDEJ4Y§CbYZU^]sJ0YZTLw+]MYZw+TLKlJHDEeQYLB�K{J4Da[µC$T�]lDaT4DaI�C+=�q4q§=!Ä�B�K
VXCEvaI+KMYZUW]HYZDERSDa[WDavE\XDEe�Á;w+U^KlJ4]lKMI�YiR�T4DaVXUWI�KlI+]lKlJMc ¼ ��¢3����¦�§,¨��T©d®;c ØaØa¸ c Ô+��Ô c ��¹a¹:Ò =

yzw�[W[^UWv:CEI�c�Ä1=kc(uH=AÄ1=Sr|w�JLJ4Kl[^[xcACEI�gªÞ+=SË£=A_�w+B�V�C$I�I�cSd	Da[^CET|]M\;]l[WK{K2jaDa[Ww+YZUWDaIzD$e�YZB�K©J4YLTLw�]2YZw�T4K
D$eQVXCEvaI�K2YZUW]�]l[WDaw�g�J|U^I�YLB�KsU^I�I+KlT|B�Kl[WU^DaJ4R�B�KMTLKEc0¥d ���¦�§,¨��T©u°² ��T©²³� �¢3¢�©H¤ ¿ ÈEc �E¹aÒE¹ c ��¹E¹aÔ =

÷iKMw�vaKM`�CEw�KMTlc!y¶=	CEI�g�r©=+ËsDE[^g�J0YZKlUWI�c;?QCET0YZUW]l[^KiCEI�gX·�Kl[Wg�JLUWvaI�C$YLw�TLKMJ�DEe�]MDaTLDEI�CE[AV�CEJ4J�K*¤4Kl]MYLU^DaI+J
UWIzYLB�K>JLDE[µCET|³|U^I�g(c(U^I����(���(���R�P���(���Z�@�# �¡�¢3£;�(�*�2c�Ë1KlDER�B:\	J4U^]lCE[7yzDEI�DavaTLCER�BOö�Da[x= ¹E¹ c
KMg�UWYLKlg®`:\.÷{=Au�T4D	Da±$KlT|KMYiCE[x=Wc	R�= �$Ø�Ò c	F�CEJ4B�U^I+vEYZDaI(c�nsuH=Wc �Â¹a¹:½ =



�	�

Ð�g�J4YLTL]MU^[¬c�n>=kc�CEI�g¿ö>=�Þ+=7?7UWçlçlD+c�n�UWJ4YZDET4YZUWDaI�DEe²YZB+K°U^I:YZKMTLR�[^CEI�KMYZCET4\pV�C$vaI�KMYLU^]�·�Kl[^g `:\
YLB�TLKMK2¾�g�U^V5KlI�J4U^DaI�CE[QR�T4DaR�CEvaC$YZUWDaIªDEe�]lDaT4DaI�CE[7VXCEJLJsK*¤4Kl]MYLU^DaI+J©UWI�C®J0YZT4w�]MYLw�TLKMgpJLDE[µCET
³|UWI�g�c{®*©¯¥d ���¦�§,¨E�T©u°² ��T©^c ��»EØ c �EÔ c �a�aÒ c ��¹a¹a¹ =

?7[^w�I+±EKMY4YÂc'dS=(?�=kc�KMYsC$[¬=kc(Ä�B�K£T4Kl[µCbYZU^DEI�JLB�UWRODEe�vaT4KlKMI	¾*[WU^I�K©YZTZC$I�JLUWKlI:YZJ�YLD�³|B�UWYLK2¾*[WU^vaB:Yi]lDaT4DaI�CE[
VXCEJ4J�K�¤4Kl]2YZUWDaI�Jlc	¬	�(�H�R�s�§,¨E�T©H¤¸¶º¹�ÈEc ºa¹a¹ c ��¹a¹:½ =

?7[^w�I+±EKMY4YÂc�dS=Ï?�=�K2Y©CE[¬=kc�d	UWV>w�[WYZCEI�KMDaw�Jsd�Ð1GHÐ¨CEI�g¶Ë1TLDaw+I�g	¾*`�CEJLKMg¶Da`+JLKlT0j$C$YZUWDaI�J1DEe�C°[µCET4vaK
KMTLw�R	YZUWjEKsR�TLDaV5U^I+KlI�]MKsCEI�g.]lDaT4DaI�CE[�VXCEJ4J²K*¤4Kl]2YZU^DEI�c{¬	�(�H�R�´�§,¨��T©^c �Â¹EØ c ¸:½;� c �E»a»E» =

?7[^w�I+±EKMY4YÂc²dS=�?'=Wc�K2Y�C$[¬=kc�d	DE[µCETÀJLDEw�TL]MKOTLKMvaU^DEI�JÀDEe1]lDETLDaI�C$[�V�CEJ4JXK*¤4Kl]2YZU^DEI�J�C$I�gÛYLB�KlUWT
vEKlDaVXCEvaI�K2YZUW]�KMÅSKl]2YZJlcP®*© ¼ ¢3ÃÝ�E�T©u¬	�(�H©�Þ#Ì@ ��A�� ��T©±�§,¨E�T©H¤ ¾1ß c ¸aÔa¹ c �E»a»+� =

d+CEUkYZD�c Í =�mHI�gzN�=�ÄQCEI+g�`SKMTLv$¾*GHCEI+JLJLKMI�c!Ä�B�K{CETL]§B.J4\;J4YLKlV5Jlc!]ÂCÂj;UWYLU^KMJ|CEI�g.R�TLDaV5U^I+KlI�]MKlJ|U^I�YLB�K
B+Kl[^V5KMYiJ4YLTLKlCEVXKMTHDa`+JLKlT0jaKMg¶CbYHYZB+K&JLDE[µCET²Kl]M[^U^R+JLKEc(÷iD�jaKMV>`AKlT � � c ��¹Eºaº c�¬	�(�H�R�Z�§,¨��T©^c
¸	� c ��»:Ò c ��¹:½E¸ =

d	]§B:³�KlI�I�c�r©=aK2Y�CE[¬=kc�oQU^T4J4Y7j;U^K2³8DEeAYZB+KiK/P	YLKlI�g+Klg�vaT4KlKMI	¾*[WU^I�K�KMVXUWJLJ4U^DaIÀ]lDETLDaI�CsC$Y�J4Da[µCET�C$]MYZUkj;UWY*\
V5U^I+U^V>w�Vðw�JLUWI�v�YZB�KÀ_�m�d�u�Ði¾0u � ]lDETLDaI�C$vaTZCER+BªDaI�d�Ð1G�Ð>c|¬	�(�H�R�Â�§,¨��T©^c ��½aÒ c ºEº:½ c
�Â¹a¹:½ =

d	Da[^CET©Ë1KlDaR�B:\;JLUW]ÂCE[�n1CbY§C®t�w�[W[^KMYLU^I�JMc�÷�Ð|mHm¨÷HC$YL[¬=5Ë1KlDaR+B�\;J4U^]ÂC$[�n1C$Y§C.u�KlI:YLKlTlc'F nsu�¾*m{c
t�Daw�[^g+KlTlc�u�Da[^D�=kc �E»E»:� =

d;Yl=�u�\;TlcSÐ>= uH=kc!KMYHCE[¬=kc�?7TLDERSKMT4YZUWKlJ²DEe�]lDaT4DaI�CE[�VXCEJLJ|K�¤4KM]MYLU^DaI�JM}�d+ÐsGHÐ#_�m1d�u�ÐáDE`�JLKMT4j$C$YZUWDaI�J
efT4DaV ÞaC$I;w�CET4\ �Â¹a¹aº YZDXÞEw�I�K ��¹E¹aÔ c{®*©¯¥d ���¦�§,¨E�T©u°u ��T©H¤µ¶,ÜRÈEc ��Ô+��ºE¹ c �E»a»E» =

Ä�B�DaV5R�J4DaI�c'tH=�Þ+=kc�KMY{CE[¬=>d�Ð1G�ÐÂbEN7q*Ä#Da`+JLKlT0j$C$YZUWDaI�J1DEe�CEI�N�CET4YLB	¾*g�UWTLKM]MYZKMg¯]lDaT4DaI�CE[7VXCEJLJ
K*¤4Kl]2YZU^DEI.DEI´yOCÂ\ ��� c ��¹a¹a½ cY¥d ���¦�§,¨E�T©²°² ��T©u³� �¢3¢;©H¤ ¿ ÈEc �$Ø:º+� c ��¹a¹aÔ =

Ä�JLw+TLw+YZCEI�U¬c�ti=ÏÄ1=kc'CEI�gªF�=ôn>=�ËsDaI+çÂCE[WKlJlc(Ä�B�KÀU^I:YZKMTLR�[^CEI�KMYZCET4\O]ÂCEw+JLKlJsDEe�VXCEvaI�K2YZU^]{J4YLDaTLV5Jl}
m�T4KMj;U^K2³sc�UWIà���E«R�{ �¢�£;¡×¬�¢��(�AÃU��¤�Ë©y ¹aÔ c'R(= ½a½ c�miVXKMTLU^]lCEI¶ËsKMDaR�B:\;JLUW]ÂCE[�hiI+U^DaI�c
FpCEJ4B�U^I�v$YZDaI�c�n>= uH=kc ��¹a¹:½ =

Ä�JLw+TLw+YZCEI�U¬c	tH=:Ä1=kc+K2Y�C$[¬=kc+u�DEVXV5KlI:Y�DaIzóÏm,I�KM³,V5KMYLB�D;gXDEeSefDaTLKM]ÂCEJ0YZUWI�v{vEKlDaVXCEvaI�K2YZUW]iC$]MYZUkj;UWY*\
C$I�g®R�TLDEYLDaI.JLB�D�³�KlTLJMÎ���H�R�{ �¢;©u¬W¦*�,¡� ª¬	¡�£3©H¤ ß�¾ c �E»:Ò c �Â¹aÔaÔ =

FpCEI�v�cWr£= ¾0y�=Wc;÷{=�rs=;d	B�KMKl[WKM\ac+ÞETl=kc;CEI�gX÷{=�tH=�r|U^]§B(c	N�jEDa[^w+YLU^DaIÀDEe(]lDaT4DaI�CE[�J0YZT4KÂCEV5KlT�J4YLTLw�]2YZw�T4K
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g+w�TLUWI�v£YZB�KsTLUWJLUWI�v£R�B�CEJ4KsDEeQJ4Da[µC$T�]M\;]l[WK �$¸ cY¥d ���¦�§,¨E�T©u°u ��T©±³� �¢3¢;©H¤ ¿ ¹Âc �ÂØ:¹ c �$»a»a» =
F¶Kl`�`�c�n>=Ïo�=kc�Ä�B�K.d	Da[^CET&d	Daw�T4]lKlJ£D$eiu�DaTLDaI�CE[�yOC$JLJÀNS¤4Kl]2YZU^DEI�Jlc7UWI,¥¬@Q=�d;jaKMJ4YZ±bC+c�tH=äö>=�=

ÞaC$]§±;J4DaIzCEI�gzy¶=ÏN|=AyzCE]§B�CEg�D+c�Klg�JM= ¦Ô����ÒE¦�¢3£ Á  ª¬	�(�H�R�sÎ��H�R�� ��2c�d	R+TLU^I+vaKlT�¾�ö�KlT4[µCEv+c+t�KMTL[WU^I�c
G²KlUWg�Kl[W`SKMTLv�c	R�= �E¸EØ c �Â¹a¹:� =

F¶Kl`�`�c!n>=Ïo�=kc!u�yON7JiCEI�g°YZB�KsJ4Da[µCET�]M\;]l[WKsj$CET4UµC$YLU^DaI�U^I�YZB+KlU^T�vEKlD;KMÅSKl]MYLUWjEKlI�KMJLJlcAU^IÚÎ{���(Ãá¬	�(�H�R�
�Ú£�â¢��Ð�ã�#Ù1äu����E¡� �  À £�,«(�Ý��Ñ×¢§� Ä¬�å�ÖÄå¯Þ�¶.¶Ø¬�¨1Ãs¦��E��£Ò,Ã£c�d+?Q¾ ÒE»aÔ c�R�= Ø:»a¹ c'N�d	m&c
N�d	Ä|N�uHcA÷iD;DaT4g+³|Uä¤4±!c�Ä�B�K{÷iK2YZB�KMTL[^CEI�g�JMc �E»a»:� =

F¶Kl`�`�c'n>=Ïo�=kc�dS=äF�= Í C$B�[^KMTlc�?'= dS=�yz]lq*I:YZDEJLB�c�CEI�g¶Þ+=m&= Í [^UWVX]§B�w�±!c�_�CET4vaK2¾�JL]lCE[^K>J0YZT4w�]MYLw�TLKMJ
C$I�gzV&w�[WYLU^R�[WK�I�Klw	YZTZC$['[WU^I�KMJ|CEJLJ4D	]MUµC$YLKlg®³|UWYLB´u�yON7JMc|®*©¯¥d ���¦�§,¨��T©s°² ��T©^c ��»:� c �bØ c �Âº+� c
�Â¹a¹:½ =

F¶Kl`�`�c;n>=Eo�=Wc�N�=äF�=;u�[^UkjaKlTMc�÷{=Ïh{=�u�T4D	DE±EKlTMc	Ð£=ôuH=;d;Yl=7u�\;T�CEI�g5tH=ôÞ+=:Ä�B�DaV5R�JLDaI(c�r²KM[µC$YLU^DaI�J4B�U^R
D$eSB�CE[^D�]MDaTLDEI�CE[+VXCEJ4J7K�¤4Kl]2YZUWDaI�Jlc:VXCEvaI+KMYZUW]�]M[^Daw�g+Jlc�CEI�gÀVXCEvaI�K2YZUW]�J4YLDaTLV5Jlcº®*©&¥d ���¦�§,¨E�T©
°² ��T©H¤�¶,ÜRÈEc ½$Ø:¹+� c �E»a»a» =

F¶Kl`�`�c'n>=(o�=Wc�÷©=�h{=�u�TLD;Da±EKMTlc�dS=�?'=�?7[^w�I�±$KMY4YÂc�CEI�g¶Ð>=�uH='d;Yl=£u�\;Tlc�Ä�B�K£J4Da[µC$T�JLDaw+TL]lKÀDEe
vEKlD;KMÅSKl]MYLUWjEK5J0YZT4w�]MYLw�TLKMJlcQUWIæ¬W¦*�,¡� ]çè O�R¢§� ��/c�m²Ë©h6Ë1KlDaR�B:\;JLUW]ÂCE[�y.DaI�DavaTLCER�B � �aÒ c
KMg�UWYLKlg®`:\.?�=Ad	DEI�v�c!Ë£=!d	UWJL]lD;KEc!C$I�gOG©=!d	UWI�vaKlTMc�R�= � �E¸ c �E»a»+� =

@(B�CED+c;<&=�?�=+CEI�g.Þ+=;Ä1=�G²D	KM±;J4KlVXC+c�N�ÅSKl]MY�DEe�]lDaT4DaI�CE[SV�C$JLJ�K*¤4Kl]2YZU^DEI�J�DaI�YLB�K�J4YLTLw�]2YZw�T4K�DEe�YZB+K
B+Kl[^UWDaJLR+B�KlT4U^]�]Mw�TLT4KlI:YHJ4B�KlK2YÂcP®*©¯¥d ���¦�§,¨��T©±°u ��T©H¤¸¶,ÜR¶Ec Ø:Ô:�aÒ c ��¹a¹aº =

@(B�CED+cS<>=(?�=(CEI�g¯Þ+=SÄ1=�GiD;Kl±�J4KlVXC+c�u�KlI:YLTZCE[7C P+U^CE[�·�Kl[Wgªg�U^T4Kl]2YZU^DEIOU^IOV�CEvEI�KMYLU^]&]M[^Daw+g�J�CEI+g
UkYZJ�T4Kl[^C$YZUWDaI�YZDÀJLDEw+YZB:³�CETLgzU^I:YZKMTLR�[^CEI�KMYZCET4\�V�C$vaI�KMYLU^]H·�Kl[^g®K2jaKlI:YLJ�CEI�g®g�KMRSKMI�g�KMI�]lK{DaI
g+U^JZC$R�RSKlCETLUWI�v£JLDE[µCET�·�[^CEV5KlI:YZJMc{®*©¯¥d ���¦�§,¨��T©²°² ��T©H¤¸¶,Ü ß c �$»:½a½ c ��¹a¹aÔ =

@(B�CED+c	<>=Ï?�=kcAÞ+=Ä1=�GiD;Kl±�JLKMV�C	c!Þ+=ÏÄ1=�ËsDaJ4[^UWI�v�c	CEI�gzÞ+=ô_7=+?�B+U^[^[WU^R�JMc�d�Y§C$YLU^J4YLU^]MJ�DEe'q0yOo t�ç1KMjEKlI:YZJMc
UWI�¬	�(�H�R��Þ#Ì� ��A�� ���¢3�A£3�R�{���  À £;¡�¢3£;�(�*�ZÞ�é*Ç{¤UÇ��(�H© ¿ ¤�Klg�UkYZKlg(=�`:\zÞ+=SG²TLw�J4±bCXKMYHCE[x=Wc�R�= ½	� � c
÷HÐ²mim&c!t�Daw+[^g�KMTlc!u�Da[WD�=kc ��¹a¹a¸ =

@(B�CED+cS<>=S?�=kc�Þ+=SÄ1=�GiD;Kl±�J4KlVXC�CEI�g¯?'=�G{=(d	]§B�KMTLT4KlTlc'u�B�CEI�vaKMJ1DEe7YZB�K&`SD;DEY4¾�JLB�C$RSKMg´]lDaT4DaI�CE[
B+Da[^K>`ADaw�I+g�CET4\Og�w�T4U^I�v°F,B�Da[WKÀd	w�I¶yzDEI�YLB¶I+KÂCET1J4w�I�JLRADEY©V5U^I�UWV>w�V.c�®*©s¥d ���¦�§,¨E�T©
°² ��T©H¤�¶,Ü�»�c ¹:½E¸:Ò c ��¹a¹a¹ =
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@(B�CED+cS<>=(?�=kc�Þ+=AÄ1=�GiD;Kl±�JLKMV�C	c�CEI�g Í =�yOCETLw+`�CEJLB+U¬c�yzCEvaI�K2YZU^]&]l[^DEw�gªt�J�K2jaKMI�YLJ©CEI�g´YZB+KlU^T
g+KlRAKlI�g�KMI�]lK{DaI®]l[WDaw�g®R�CETLCEVXK2YZKMTLJlc	®*©¯¥d ���¦�§,¨E�T©²°² ��T©H¤¸¶,Ü ¾ c � ÒEº$Ø:¸ c �$»a»+� C+=

@(B�CED+c+<>=�?'=WcAdA=�?7[^w�I�±$KMY4YHC$I�g.F�=�_�UWw�c�Ä�B�KsvaKMDaV5KMYZT4U^]lCE[�CEI+g.±�UWI�KlVXC$YZUW]ÂCE[SR�TLDERSKMT4YZUWKlJ�DEe'YZB+K
�Â¹a¹:½ yOCÂ\ � � B�CE[WD£]lDaT4DaI�CE[�VXCEJ4J�K�¤4Kl]2YZUWDaI�c	®*©¯¥d ���¦�§,¨��T©±°u ��T©^c+q*IzR�T4KlJ4Jlc �E»a»+� `�=

<&=�?'=�@(B�CED�cAF�=(F�=�GiCEI�J4KlI¶N�P	RAKlT4U^V5KlI:Y§CE[Q?7B�\;J4U^]lJ©_�CE`ADaTZCbYZDaT0\ac�d�Y§CEI+efDETLg¯hiI+UWjaKMTLJ4UWY*\ac
d;YZCEI+efDaT4g�c!u�m ¹EØ:¸a»:Ò ¾ Ø:»aÔaÒ =�¥fK2¾�V�CEUW[¬}�P+R+çlB�CED.ê1J4Da[µC$Tl=J4Y§C$I+efDaTLg(=ÏKMg�w!¦
n>=(o�=(F¶Kl`�`(c'mHo�r²_|b ösd+t�<1dSc �E¹ r²CEI�g+Da[^R�B¯r|D:CEg(c�GHCEI�J4]lDaV m�o�tHc�yzm »+� ½E¸	� ¾ ¸a»	��» =

¥«K/¾*VXCEU^[x}Qg�CÂj;U^g(=³�Kl`�`�ê1B�CEI�JL]MDaV.=ôC$e�=V5U^[Ö¦
r|Kl]lKMUWjEKlg

ö�KlT4JLUWDaI�} �a� ÷iD�jEKlV>`AKlT �E»a»:�
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ë±ì�í@î ��ïñð�¢ m J4±EK2YZ]§B,DEe�YLB�KOJ4Da[µCET5]lDETLDaI�C�Da`�J4KlT4jEKlg C$Y5YZB�KO÷iD�jaKMV>`AKlT � � c ��¹aºaº Kl]M[^U^R+JLKE=
Ä�B�K£Y*³|U^I¯C$TL]§B¯J4\;J4YLKlVîC$I�g�CEIªD�jaKlT4[W\;U^I+v°B�Kl[WVXK2Y1J4YLTLKÂC$VXKMTsCETLK>J4KlKMI¶UWI´YZB�K£÷|F Á�w�C$g�TZCEI:Yl=
ò w�U^KMJL]MKlI:Y�R�T4DaVXUWI�KlI+]lKlJ�JLKMKlI®CEJ�g�CETL±£·�[^CEVXKMI:YZJ�CETLKiJLB�D�³|I®DaIXYLB�K�g�UWJL±z¥¬u�DEw�T4YLKlJ4\5YZD Í w+I�Uä¤4U
d+CEUkYZD>efDaT�]MDaR:\;U^I�v�¦/=
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ë±ì�í@î ��ïôó�¢ ?QCEI+Kl[^J � CEI�g ¸ }zu�CET4TLU^I+vEYZDaI¿J0\;I�DaR+YLU^].GiKMq ��»aÔE¸a» ce VXCER�Jl=¿Ä�B+Kz[^CETLvaKX³|B�UWYLK
CEI�g g�C$TL±�C$TLKÂC$J£g�KlI�D$YZK°]lDETLDaI�C$[�B�Da[WKlJÀCEI�g C$]MYZUkjaK°T4KlvaUWDaI�Jlc�T4KlJLRAKl]2YZUkjaKl[k\a=¿?�CEI�KM[^J � CEI�g Ø }
Ä�B�Ks]lDEVXR�w	YZKlg®]MDaTLDaI�CE[(DaRAKlI¶¥fTLKlg.CEI+g.`+[^w�K�g+DEY|CET4KÂC:¦�CEI+g.]M[^DaJ4Klg�¥«CETLKlCEJ�]lDaI+JLU^J0YZUWI�v£DEe�·�Kl[Wg
[^UWI�KlJ�V�C$g�K�`:\�`�[Ww�KÀã w�R:³�C$TLg å CEI+g.T4Klg�ã g�D�³|I:³�CET4g å JLKMvaV5KlI:YZJZ¦�·�Kl[^g°T4KlvaUWDaI�J�CETLK1J4B�D�³|I�=�Ä�B�K
vaT4KlKlI®C$I�g�R�w�T4R�[^KHCETLT4D�³|J�U^I�YLB�KH`ADEY4YZDaV�R�CEI+Kl[(g+KlI�DEYLKHYZB+KHY*³�D£±�UWI�g�J�D$e�]l[^DEJLKlgX·�Kl[Wg�TLKMvaU^DaI+J
g�UWJL]lw+JLJLKMgpUWI´YZB�K£YZK/P;YÂ=£Ä�B�K£YZB+U^]§±´`�[^CE]§±ODET1vaTLKMKlI¯]lw�T0jaK5V�C$TL±�J�YZB�KÀVXCEvaI�K2YZUW]>I�Klw	YZTZC$[�[^UWI�KEc
TLKMR�TLKMJLKMI�YZC$YZUkjaK{DEe�YLB�Ks]lDaT4DaI�CE[(J4YZT4KÂCEV5KlT|`AKl[kY²C$Y�YZB�Ks`�C$JLKsDEe'YZB�KsB�KM[^U^DEJLR�B�KMTLUW]1]lw�T4TLKlI:YiJLB�KMKMYl=
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ë±ì�í@î ��ïØõ�¢ Ä�B�K²]lDETLDaI�C$[ADERSKMI´¥f]lDa[WDaTLKMgXg�D$Y�CET4KÂCEJZ¦�C$I�gX]M[^DaJ4Klg´¥fYZB+KHCET4KÂCEJ�]lDEI�JLUWJ4YZUWI�v©DEe�`�[Ww�K2¾
TLKMg�·�KM[^g5[^U^I+KlJ§¦Q·�KM[^gXTLKlvEU^DaI�J�`AKl[^D�³ � = �EÒ rut&I�KÂC$T�VXCbP	U^V>w�V¼CE]MYLUWj;UWY*\z¥xu�r �Â¹aº+� ¦|¥fYLDaR5R�CEI�KM[Ö¦2c
YZB+K�TZCEg�U^CE[;K2P;YZKMI�JLUWDaI£DEe!YZB�K�`ADaw�I+g�CETLUWKlJ�DEeADaRSKMI>·�Kl[Wg£TLKMvaU^DaI+JQYZD�YLB�K�JLDEw�TL]MK�JLw�T0e«CE]lK|C$Y � = Ò rut
¥«V5U^g+g�[^KsR�CEI+Kl[Ö¦/c(C$I�gOYZB+K&Y*³�D�±;UWI�g�JiDEe�`SDEw�I�g�CET0\.[µCÂ\aKMTLJ�`AKMY*³�KlKMI�DERSKMIO·�Kl[Wg´TLKMvaU^DEI�JHCbYHYZB+K
JLDEw�TL]MKXJ4w�T4e«CE]MKE}©`�U^RADa[^CETÀ¥«]MDaU^I+]lU^g+KlI:Y1³|UWYLB�YLB�KÀ`�[µCE]§±OI�Klw+YLTZCE[7[WU^I�KÂ¦�CEI�g�w�I�UWRSDa[^CET�`ADaw�I�g�CET4\
[µCÂ\EKlTLJ{¥f`SDEY4YZDaV¨R�CEI�KM[Ö¦/=
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ë±ì�í@î ��ïËö!��¢ Ä�B�K�]lCEI�g�UWg�C$YZK�JLDaw+TL]lK�[^D;]ÂC$YLU^DaIX¥*ó�g>Îkc	ó<v;Î$C$I�g�óäP(Îô¦'D$e�YZB�K Ø:» o�o�GÛu�yON7J�`SK2Y*³�KMKlI
ÞaCEI�= �Â¹a¹:½ CEI�gªn�KM]E= ��¹a¹E¹ R�[^CE]lKMgODaI.YZB�K{CER�R+TLDaR�T4UµC$YLK>u�C$TLTLUWI�vEYLDaIzJ0\;I�DaR+YLU^]©V�CER+JiDEe�[µCET4vaK2¾
JL]lCE[^K1]M[^DaJ4Klg°·�KM[^g°TLKMvaU^DEI�Jl=7Ä�B�K�YLB�K©u�CET4TLU^I+vEYZDaI°T4DEY§CbYZU^DEI�I�w�V>`AKlT|CEI�g°YLB�K1g�C$YLKsCEI�g�YZUWVXKHDEe
YZB+K&DaI�J4KMYHDEe�o�o�G u�yON7J1C$TLK©JLB�D�³|I¯C$Y²YZB�K©YZDaRzDEe7KlCE]§B´VXCER�=©¥¬d;KlK&R�CETZCEvETZCER�B+J � CEI�g ¸ DEe
d	KM]MYZUWDaI Ø C$I�g®ÄQCE`+[^K � efDaT�YZB�Ksg�K2Y§CEUW[^JZ¦2=
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ë±ì�í@î ��ïÚö!��¢ Ä�B�K{JLCEV5KsCEJ²oQU^vaw+TLK Ø C£`�w	Yi`AKMY*³�KlKMIªn�Kl]$= ��¹a¹a¹ CEI+gOn�KM]E= �E»a»E» =
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