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loop

	 I0

	 while C1 do

	 	  if C2
	 	 	 then I1
	 	 	 else I2

	 	 par_begin
	 	 	 I3
	 	 	 I4
	 	 par_end

	 end
end
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Ý ¦bÃ�TÞp u \ > ¦bÃ�Tqp � \ > ¦bÃ�Tqp r \ > ¦bÃ�Tqp @ \ > hj×
Ý ¦bÃ�TÞp | \ > h X hjo
Ý ¦bÃ�TÞp  \ > h X h X �j×
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Ý ¦mÃ&T t u \ > ¦bÃ�T t } \ >W@�@ � L �ih DCt# ª $eL ×
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-.ðõ_fN\c\CEaO>;KdBDC.NdlþIFCEG�[r>oC�c�<OGyK`:=<OCHBLKdBLWL:=<OWEKda�sTKº�f<OG�N^BDc=CHBbIFNq_qN\c\CEaAaOKPBFg^C1>F�\>VÂIFCE_f>E~wð6NdID<OWHC;:=NMsbCE�PCEBxID:UKMIhCE�PCHGq<OGqWEKP>FCbNPlr:=<OCHBLKdBLWL:=<?WHKda�_fN\c\CHaOaO<]G=gr¼MIF:UCTBDCYSrG=CH_fCHGJINdl0Kv>oCEBF��<?WYC{WYCEGJIFCHB�<O>tKPa]s;Kº�\>Q<]G�IDCHBD_f>tNdl6>o[UZ=G=CYIVsTNPBD|\>1IF:UKdItIDKP|PC{NPGUa]��z^[UCH[=CE<]G=gKdGUc�c\CEaOKº�kCH��C�W¿IL>{<]GJIDNÁK^WHWHNP[=GJIE~Ûãç>FCHBD�J<?WYCvWHCHGJIFCEBfWEKdGÛG=CE�PCHBfZ�CvBFCE@=a?KPWYC�ckZ���Kc\CE>DWYBD<O@\IF<ONPGÁNdl0:=NMs�IF:UC�>FCHBD�J<?WYCf<?>t<O_f@=a]CE_fCHGJIFC�cA~iýÖGÁIF:=<?>`>FCHGr>oCfID:=C{l}NPBD_{KdaO<O>F_8<?>WYaON^>FCEcq<OGfIF:=C6@�CHBFl}NPBD_{KdGUWHC0CH�MKdaO[UKdIF<ONPGfCHG���<]BDNPGU_qCEGJIE¼^KPGUc{WHKPGf:UKdBLc\aO��Z�C6NP@�CHG=C�cqIFNNdID:=CHB0<OGJIFCHBDCE>oIF<OG=gfCHG���<OBFN^G=_fCHGJID>;>F[UWL:yK^>0>o�\>oIFCE_Àc\C�>o<OgPGR¼\BLKd@U<Oc�@=BDNdIFNPIV��@=<]GUgU¼�CYILWd~
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ã6GrKdaO��>F<?>�KdaOgPN^BF<]IF:U_f>��}CY�=K^W¿Itl}N^B`�6�T�	u�Â IV��@rC�NPB`KP@=@=BDNº�\<]_{KMIDCf<]G�WEKP>FC�Ndl0G=N^G@=BDN\c\[UWYIoÂ l}NPBD_�G=CYIL>D�XKdBDCT[U>o[rKdaOa]��ZUK^>oC�c�N^GtID:=C;|JGUNMs0a]C�c\gPCTNdl�K�jDWL:UKdBLKPWYIFCHBD<?>VID<OWhl}[=GUW¿ÂID<]N^GUpQl}NPBTCEK^WL:�>oCEBF��<?WYCnWHCHGJIFCEBE¼�KdGrcfIF:=CE<]B;WYN^_�Z=<OGUKdIF<ONPGfIFN`@=BDN�c=[UWYC1G=CYITa]CE�PCHa�@�CHBFl}NPBFÂ_{KdGrWYCQBFC�>o[Ua�IL>H~

YZD[%ZB� o�a�_��ji"��e>c�aPd)m�kli%q�g�r)s
�	KPBF|^NM��WL:UKd<OGU>6KPBFCQID:=C�WHaOK^>F>F<OW.l}N^BF_{KPa]<?>o_À[U>FCEcyIFN{BDCH@UBFC�>oCEG^I6_fCE_qN^BF��aOCE>D>0>o�\>oIFCE_f>KdI.KdG�KdBDZ=<�IDBDKPBF�yaOCH�PCEa�NPlec\CYILKd<OaO>E~Q9;:=CH�	WEKdG	Z�CqWHNPGU>F<?c\CHBDCEcvK�gPBLKd@=:=<?Wt_fN\c\CEa�<]lesTCID:=<]GU|	KMI.IF:=CqgPBLKd@=:U<OW�BFCE@=BFC�>oCEGJIDKMID<]N^G	NdleIF:=Cf>VILKMIDC�IDBDKPGU>o<]IF<ONPG�c\<OKPgPBLKd_ NdlTK�WL:UKP<]GR¼_`[UWL:{<]GfID:=C1>DKd_fC6s;Kº�`K^>�<OGy�bNP_f@=[\IDCHB;Ú\WY<OCHGUWHC0SUG=<]IFC.>VILKMIDCnKd[\IDNP_{KMILK�KdBDC6[U>FCEcqIDNWL:UKPBDK^W¿IDCHBD<]»EC6l}NPBD_{Kda�a?KdG=g^[UKdg^CE>E~Xã�>oIDKdIFCQ�MKdBD<OKPZ=a]C.<?>;<Oc\CEGJIF<]SUCEcA¼rKdGUc�IF:=C�Z�CH:rKº�J<ONP[UB<?>�c=CE>DWYBD<]Z�CEc�ZJ�t>F@�CEWY<]l}��<]GUg1>oIDKMIDCeIDBDKPGU>F<�ID<]N^GU>Rl}BDNP_óC�KPWL:t@�N^>D>o<OZ=aOCT>oIDKdIFCTNdl\ID:=C;_qN\c\CEaÎ~�b:UKPG=gP<OG=gtID:=CQc\CYSUGU<�ID<]N^G�NdlxIF:=CQ>VILKMIDCn�MKdBD<OKPZ=aOCn<]IT<?>e@�N^>D>F<]Z=aOC1IFN`c=CEWY<?c\C.s0:=CYID:=CHBIDNv<]GUWHa][rc\C�NPB�G=NdI�c\CHIDKP<]a?>tWYN^GUWYCEBFGU<]G=giID:=C�<O_f@=a]CE_fCHGJIDKdIF<ONPGÁNdl6>FCHBD�J<?WYC�>H~i�bNPGJIFBLKdBFÂ<Oa]�yIDN�-.ð�_qN\c\CEaO>E¼�<]G����ëIF:UC`g^BDKP@=:=<?Wt>VIDBF[rW¿IF[UBFC`<O>.BDCHa?KMIFC�cyIFN�IF:=Cf>oIDKMIDC��MKdBD<?KdZ=aOCBDCH@=BDCE>FCHGJID<]G=g`IF:UC�s0:=NPaOC�>o�\>oIFCH_ÀBDKdIF:=CEB;IF:UKPGyIFNqIF:=C�<]G=@U[\I¿¾MNP[\ID@=[\I6BDCHa?KMIF<ONPGiKd_fN^G=g>F�\>VIDCH_%WYN^_q@�NPGUCHGJID>E~wýÖG�IF:U<O>;>FCHGU>FCnID:=C.gPBLKd@=:=<?Wn>oIFBD[UWYIF[=BDCnBDCH@=BDCE>FCHGJIL>h:=NMs!ID:=CQ>o�\>oÂIDCH_´Z�CH:rKº�PCE>h<]GqIFCEBF_{>�NPlrIDBDKPGU>F<�ID<]N^GU>wl}BDNP_�>oIDKdIFC;IDNt>VILKMIFC0BLKMID:=CHBhIF:UKPGqBDCHa?KMID<]N^GU>F:=<]@r>KPGUc	@�CHBFl}NPBD_{KdGUWHCqc\CE@rCEGUc\CEGUWY<OCE>�KP_qN^G=gi>o�\>oIFCH_(WHNP_f@�NPG=CEG^IL>H~quwCHBFl}NPBD_{KdGUWHC�_fCEKdÂ>F[=BDCE>�_fKº��Z�C0c\CYSrG=CEc�l}NPBwCY�=KP_q@Ua]CT<]Gf�	KPBF|^NM�^ÂFx0CEsTKPBDc1_fN�c=CHa?>�KP>�l}[=GUWYIF<ONPGU>wBDCHa?KMIDCEcIDN`ID:=C�@�CHBD_fKPG=CHGrWYCQ<]Gv>oIDKdIFCE>;N^B;IFNqIF:UC�_qNM�^CH_fCHGJI;l}BDNP_�Kf>oIDKMIDCQIFNqIF:UC�NdIF:UCHB�~���T>�KPBFCiN^@rCEG�IDNkc\CE>F<OgPG!KdGUc�@=BDNdIDNdIV��@=<OG=gÁ>o<OGUWYC	Kªc=CE>DWYBD<]@\ID<]N^G�NPlQKª>F�\>VIDCH_WHNP_f@rN^G=CHGJIn<OGvIDCHBD_f>nNdl�SUGU<�IDC`>oIDKMIDC�_{KPWL:U<]G=C`>o@�CEWH<�SrWEKMID<]N^G	WHKdGvZ�Cfc\<]BDCEWYIFaO��IDBDKPGU>oÂl}N^BF_fCEcy<OGJIFN�K{���Ä_fN�c=CHa ¼rKdGrci�J<?WYCHÂ �^CHBL>FKU~h9;:=Ct>oIFBD[UW¿ID[=BFC�NPlX_fN\c\[=aOCE>1WYN^_q@�N^>F<OG=gKvWHNP_f@=aOCY��>F�\>VIDCH_�<O>�:=NMsTCH�PCEBQa]NJ>VI�<OGÁIF:UC����´gPBLKd@=:U<OWfBDCH@=BDCE>FCHGJILKMIF<ONPGÁ>F<]GUWHC{IF:UCg^a]N^ZUKdaA>oIDKMIDCQ�ºKPBF<?KdZUa]CQNdlXIF:UCtWYNP_f@=aOCYIDC�>o�\>oIFCH_�<O>6WHNPGU>F<?c\CHBDCEcA~9;:=C0KdGrKdaO��>F<?>�NPlUID:=C;gPBLKd@=:q>VIDBF[UWYIF[=BDC;@=BDNM�J<?c\C�>�<OG\l}N^BF_{KMID<]N^G�N^G�ID:=C;ZrCE:UKº��<]N^[=BwNdlID:=Ce>F��>oIFCE_i~x�=N^BRCY�=Kd_f@=aOChK0>oIFBDNPG=g^a]�.WYNPGUG=CEWYIFCEcQ>oIDKdIFCwIFBLKdGr>o<]IF<ONPGQgPBLKd@U:QWHNPBDBFC�>o@�NPGrc=>IDNfKf>F�\>VIDCH_�s0<]IF:iBDCH@�CYID<�ID<]�^C.Z�CH:rKº�J<ONP[UBt�}CHBDgPN\c\<?WY<]IV�=�¿~
YZD[%Z�Y f�g(��_vd�mg(�ukli�qg�r]s
uwCHIFBD<\G=CYIL>eWYN^_�Z=<OG=C;ID:=CnWHKP@UKdZU<]aO<�ID<]C�>�Ndl�Z�CH:UKº��<ONP[=BLKda\_fN\c\CHaOaO<]G=gtKdIhIF:UC6a]CE�PCEa=NdlA>VILKMIDCIDBDKPGU>o<]IF<ONPGi>F@rC�WY<]SrWHKdIF<ONPGvNdlXSUG=<]IFC`>VILKMIFC�_{K^WL:=<]GUCE>6KPGUciNdlw<]GU@=[\I¿¾MNP[\ID@=[\InBDCHa?KMID<]N^GiNdlG=CHIVsbN^BF|�_qN\c\CEaO>E~;9;:=CtWYN^GUWYCE@\InNdl L�H�G3�JL ;3@ � @FE�� ��� A � = L E.KdaOa]NMs6>TID:=CtCY�\@UKPGU>F<]N^GyNPlwKPGKPZU>VIDBDK^W¿Iq_qN\c\CEa6WYN^G^ILKd<OG=<OG=g�K�BDCH@=BDCE>FCHGJILKMIF<ONPG�Ndl.>FCHBD��<OWHCyWHCHGJIFCEBD>qZ��k>F[=ZU>oIF<]IF[\ID<]G=gK�_fNPBDCyc=CYIDKP<]aOCEcÛc\C�>FWHBF<O@\ID<]N^G�NPl.:=NMs�KÁ>oCEBF�^CHBq<O>{<O_f@=aOCH_fCHGJIFC�cA~Ä9;:=<?>fl}CEKdIF[=BDCi<O>G=NPI�@=BDNM��<Oc=CEc!Z���-.ð8N^By���À_qN\c\CEaO>y<OGÄID:=C�>DKd_fC�GUKMID[=BDKPa1s;Kº�P~�9;:=<?>y[=G=<?z^[UCWL:UKPBDK^W¿IDCHBD<O>oIF<?WH>xNdlrubð�_fN\c\CHa?>wWHKPG�Z�CTCH�\@=a]N^<�IDCEctIFNQKdBDZ=<�IDBDKPBF<OaO�Qc=CEWY<?c\CTs0:UKMIXl}CEKdIF[=BDCE>NPlTKygP<O�PCEG�>F�\>VIDCH_8_`[U>oItZrC{BDCH@=BDCE>FCHGJIDCEc	CH�\@=a]<?WY<]IFaO��Z��vID:=C{_fN\c\CHae>oIFBD[UWYIF[=BDCE>�KPGUcs0:UKdI6WHKdGyZ�Ct>o@�CEWH<�SUC�cyZJ��IF:=C�K^>F>FN\WY<?KMIFC�c�<OGJIFCEBF@=BDCYILKMID<]N^GR~ãn>bKQIFBD<O�J<?KdarCY�=Kd_f@=aOC0Ndl�ID:=<O>Tc\CEgPBDCHC0Ndl�l}BDCHC�c\NP_i¼�WYNPGr>o<?c\CHBhIF:=C6@UBFN^Z=a]CE_�NPlA_qN\c�ÂCEa]aO<]GUgiKv>F<OG=gPaOC{>oCEBF�^CHB�zJ[=CH[=C^~��X<]g^[=BDC	,r~ Å c\CE@=<?W¿ID>�IVsbNvKda]IFCEBFGrKMIF<O�PCfs;Kº�\>1NPlTBDCH@UBFCHÂ>FCHGJIF<OG=g�IF:=<?>�>F��>oIFCE_i~`ýÖGÁ�X<]g^[=BFC	,U~ Å ~ ã�IF:=CÁjD>o<OG=gPaOCf>oCEBF�^CHBQ>oCE_fKPGJIF<?WH>Dp�<?>�KMIFIDKPWL:UCEcIDN`IDBDKPGU>F<�ID<]N^G�jD>oCEBF�\p�K^>;@UKdBFI0NdlXIF:=C�GUCYI6<OG^IDCHBD@=BDCYIDKdIF<ONPGR~XýÖGv�X<]g^[=BFC�,r~ Å ~ �ÛID:=C�>FKP_fC
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����� >VIDBF[rW¿IF[UBFC����� <]GJIFCEBF@UBFCHIDKMID<]N^G

�B�1����� �D�F�

limit

queuequeue serv serv

�X<]g^[=BFC�,r~ Å äw9;sTNfsTKº�\>TNdlwBDCH@=BDCE>FCHGJIF<OG=gfKf>o<OG=gPaOC�>oCEBF�^CHB0zJ[=CH[UCP~

_3_3

��<OgP[UBFC�,U~ Æ ähÚJIDBF[rW¿IF[UBDKPa ò Ú\ueðóBDCH@=BDCE>FCHGJILKMIF<ONPG�NdlwôhBDaOKPG=g + c\<?>oIFBD<]Z=[=IF<ONPGR~

l}CEKdIF[=BDCQ<O>0_fN\c\CEa]aOCEcyCY�\@=aO<?WY<]IFaO��Z��{IF:UCtKPc=c\<]IF<ONPGiNPl�@=a?KPWHCyjFa]<O_f<�I�¼ pqID:UKMI6BDCEc=[UWYC�>TIF:=CCHGUKPZ=aO<]G=gfc\CEgPBDCHCnNPlxIDBDKPGU>o<]IF<ONPG�jF>FCHBD��ptIFNw �N^B Å �Îc\CH@�CHGUc=<]G=gfN^G�IF:UC1lmK^W¿I;IF:rKMI0@=a?KPWYCjFzJ[=CE[=CEp1<O>wCE_f@\IV�tNPBwG=NPIL�Y~�ýÖGqIF:UC;WEKP>FCTc=CH@=<?W¿IDCEcq<]Gf�X<]g^[=BDC¡,r~ Å ~ ��ID:=C6>oCEBF�^CHBw>oCE_{KdG\ÂIF<?WH>;l}N^B;IFBLKdGU>F<]IF<ONPG�jF>FCHBD��p�<O>6<]BDBFCEa]CE�MKdGJIE¼\KdGrcyWHNP[=a?c�ZrC£¢ªÂÿ>FCHBD�PCEBel}N^B6<OGU>VILKdGUWHCP~�9;:=C>oCEBF�^CHBt<?>`BFCE@=BFC�>oCEGJIFCEc�CH��@Ua]<?WY<]IFaO�ªZ���ID:=C�IDNP|PCEGk<OGk@=a?KPWYC�joaO<]_f<]IE¼ p�KPGUcª<]ID>qKPWYIF<O�J<]IV�<O>._fN\c\CHaOaOCEc�<]G�IFCHBD_çNdl;>o��GUWL:UBFN^G=<]»�KMID<]N^GvZrCHIVsbCECHG	ID:=C{>oCEBF�^CHB.KdGUc�NPG=CfWY[U>oIFN^_fCHB�¤ >BFC�zJ[=CE>oIE~
ã6G=NPIF:=CEB�aOCE>D>AIDBF<O��<OKPadCY�=Kd_f@=aOChNPl\IF:=C�>oCh@�N^>D>F<]Z=<OaO<�ID<]C�>RNdl\IDBDK^c\CYÂÿNd�`ZrCHIVsbCECHG�gPBLKd@U:=<OWWYN^_q@Ua]CH��<]IV��KdGrc�<OG^IDCHBD@=BDCYIDKdIF<ONPG�NPlXKq90ueðõ_fN�c=CHaAWYN^GU>o<?c\CEBbID:=CQWHKP>FC.Ndlx<OGUWYaO[U>F<]N^G�NPluh:UK^>oCHÂÎIV��@�C6c\<?>VIDBF<OZ=[\ID<]N^GU>�<OG ò Ú\ueðÄ_qN\c\CEaO>E~wãnWHWHNPBLc\<OG=gQIFN�á ¥ â ¼^K ò Ú\ueðÄ>oIFBD[UWYIF[=BLKdaBFCE@=BDCE>FCHGJIDKdIF<ONPGtNPlrK._qN^G=N\WYa?KP>D>H¼ºG=N^G\Âÿ@=BFCECH_f@\ID<]�^CP¼d>F<]G=g^a]C;>FCHBD�PCHBwWYCEGJIFCHBws0<]IF:fôhBDaOKPG=gdÂ

+ @UBFN^ZUKdZ=<OaO<�IV�vc\<?>VIDBF<OZ=[\ID<]N^G�KPGUc	BLKdGUc=NP_çNPBLc\CEB.zJ[=CE[=CH<OG=gic\<O>DWY<O@=aO<]GUC`<?>Qc\CH@=<?W¿IDCEc�<]G�X<]g^[=BFC�,U~ Æ ~�9;:=<?>e_fN\c\CEa�K^>F>F[=_fCE>TKdG�CY�\@�NPG=CEG^ID<OKPa�c=<O>oIFBD<]ZU[\IF<ONPG�s0<�ID:�<OG\SUG=<]IFC�>FCHBD�PCHB>oCE_{KdGJIF<?WH>{<OGJIFCEBF@=BDCYILKMID<]N^G�l}N^B�KdaOa6ID<]_fC�c�IFBLKdGU>F<�ID<]N^GU>	�ms0:=<�IDCP¼6BDCEWYIDKPG=gP[=a?KdB{Z�Nº�\CE>L�¿~9;:=C6>DKd_fC6>o�\>oIFCE_�WHKPG`Z�C6_fN\c\CHaOaOCEcfKP>h>F:=NMs0Gq<]G��X<OgP[=BDC%,U~ + [U>F<]G=g.ID:=CnôbÚ=u�l}N^BF_{KPa�Â<O>F_ á Å   â <OG�s0:=<?WL:�uh:rKP>FCYÂ IV�J@�C6c\<?>VIDBF<OZ=[\ID<]N^GU>eKPBFC6KPa]aONMsTCEcfc\<OBFC�W¿IFaO�{KP>�<OGJIFCEBF@=BDCYILKMID<]N^Gl}NPB1IF<O_fCEcvIDBDKPGU>F<�ID<]N^GU>H~1ð6NdID<OWHC�ID:UKMI�¼Ac\CE>F@=<]IFCtID:=CH<OBQ:=<OgP:=CEBn_fN\c\CHaOa]<OG=gyWYNPG��^CHG=<OCHGUWHCP¼ôbÚ\u�G=CHID>0sTCHBDC.G=NdIn>F[UWHWHCE>D>Vl}[UaAZrC�WHKd[r>oCQNdlXIF:UC�<]G=C�0�WY<OCHGUWH��NdlwKdGUKPa]�\>F<O>0KPa]g^NPBD<�ID:=_{>H¼IF:UKdItBFC�zJ[=<]BDCEc�<OGªKdG���WEKP>FCfKª�ÎKd[\IDNP_{KMID<OW��ijo_{K^WYBDN�CH��@rKdGU>F<]N^GUpyNdlTIF:=C�[=GUc\CEBFaO��<]G=g�	KdBD|PNM�{WL:UKP<]Gx~
��<OGUKPa]aO�P¼Xa]CHI�[U>tWHNPGU>F<?c\CHBtK^>tKdG=NPIF:=CEB�CY�=Kd_f@=aOCfIF:UC�BFCE@=BDCE>FCHGJIDKdIF<ONPG�NPl6z^[UCH[=CE<]G=g
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�X<]g^[=BFC�,r~ + äeÚJIFBD[UW¿ID[=BLKda ò Ú\ubðõBDCH@UBFC�>oCEG^ILKMID<]N^G�Ndl�ôhBDa?KdG=g + c\<O>oIFBD<OZ=[\IF<ONPGx~

�X<OgP[=BDC�,r~ ,räwÚJIDBF[rW¿IF[UBDKPa ò Ú=ueðõBFCE@=BFC�>oCEGJIDKMID<]N^G�Ndl Æ ÂÿZrN^[=GUc\C�cA¼ Æ ÂÖWYa?KP>D>e�XýV��OózJ[=CE[=CP~
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ÒJÓ�ZYÓ�ÎXÑ�Õ�ËXÐXÔMÔ8Íª×¢Ø�Ð?Ù�Ñ�Í�Ô ®

÷ ÷
÷÷

÷

÷÷
÷

÷
÷÷ ÷

÷
÷ ÷ø ø øø ø øø ø ø

ÎÎÎ ø ø ø ÎÎÎ

ø ø ø ÎÎÎ
� � ��

ÎÎÎ

ÎÎÎ ø ø ø

ÎÎÎù ù ù ù ù ù ù úúúúúúú

Ù¾û

Ù¾ü

ý\þ¢ÿ��Eþ �������	�Ù�


�	��\ÿ�� ������ �	��\ÿ�� ��������� ���Äþ �¾ÿ(þ¢ÿ

Ù��

ÿ���� ���Âý
���� �������	�
�	��7ÿ�� ������

�	��\ÿ�� �������	��7ÿ�� �������	��7ÿ�� ��������	��7ÿ�� ������
��� ���:þ �¾ÿ(þ¢ÿ

ÿ���� ���Âý

���� �������	��	��7ÿ�� ���������� �������	�
��� ���:þ �¾ÿ(þ¢ÿ��� ���Äþ �¾ÿ(þ¢ÿ

���� �������	�Ù ��� Ù����
Ù�� 
 Ù � ü

Ù��
Ù�� Ù� Ù"!

Ù�#

��Eÿ�� ���:þ �¾ÿ(þ¢ÿ ��Eÿ�� ���:þ �¾ÿ(þ¢ÿÙ ��$ Ù ���
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Á3ì ¸ ë Å�ÆnÇ8ìc� � r ë Å�ÆXÇ8ì@º5� � ¿ óXË1Á3ìÁVî ¸ ë Å�ÆnÇ1î[� � r ë Å�ÆXÇ1îOº5� � ¿ óXË1Á3ìÁUï ¸ ë Å�ÆnÇHïH� � r ë Å�ÆXÇ1îOº5� � ¿ óXË1Á3ìÁUñ ¸ ë Å�ÆnÇ1î[� � r ë Å�ÆXÇHïPº5� � ¿ óXË1Á3ìÁ ò ¸ ë Å�ÆnÇ ï � � r ë Å�ÆXÇ ï º5� � ¿&óXË1Á ìÁ�% ¸ ë Å�ÆnÇ ñ � � r ë Å�ÆXÇ î º5� � ¿&óXË1Á ìÁ�& ¸ ë Å�ÆnÇ î � � r ë Å�ÆXÇ ñ º5� � ¿&óXË1Á ìÁ(' ¸ ë Å�ÆnÇ ñ � � r ë Å�ÆXÇ ï º5� � ¿&óXË1Á ìÁ�) ¸ ë Å�ÆnÇ ï � � r ë Å�ÆXÇ ñ º5� � ¿&óXË1Á ìÁ3ì�* ¸ ë Å�ÆnÇ1î[� � r ë Å�ÆXÇ1òOº5� � ¿ óXË1ÁVîÁ3ì(ì ¸ ë Å�ÆnÇ1ò[� � r ë Å�ÆXÇ1îOº5� � ¿ óXË1ÁVîÁ3ì¾î ¸ ë Å�ÆnÇ8ìc� � r ë Å�ÆXÇ1îOº5� � ¿ óXË1Á3ìÁ3ìEï ¸ ë Å�ÆnÇ8ìc� � r ë Å�ÆXÇHïPº5� � ¿ óXË1Á3ìÁ3ìEñ ¸ ë Å�ÆnÇ1î[� � r ë Å�ÆXÇ8ì@º5� � ¿ óXË1Á3ìÁ3ì¾ò ¸ ë Å�ÆnÇHïH� � r ë Å�ÆXÇ8ì@º5� � ¿ óXË1Á3ì
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��bMEzQF_`BMGubMD\leBM[WQuNPIF[WlwBZ]oE@IC�=E@E@B�RoNPQFQ\[WdeE,NPBYKëNTG@IF[WdeE,NTqeE@B`I\Q3[WQ3[WBZqwE@BME@DuNPVX[WB`IFE@Dõ�RMDFE@I\E@KiNTQXN�Q\E@DFd`[WG@E$RMDFlPd`[WKME@KL]`_3leBME�NPqwE@B`IXNPBMKLDFE@£`^M[WD\E@K,]`_3I\bMEylwIFbMEHD.�?ACBLIFbM[WQXG.NTQFEIFbME�DUNTIFE�l x I\bME�RSNPQ\QF[WdeE�NPG@I\[WleB,[WQ=E@£`^SNPVoIFlLleBYE�¸���bY[kGubj[WQXIFbYEªBYE@^MIFDuNPVvE@VWE@a8E@B`Iy��[WI\bDFE@Q\RSE@GHI�IFlLIFbYE�RMD\lJKY^MG@IUº�NTBMKzIFbYE@DFE x leDFE�[WI=[kQ¢IFbME�NPG@I\[kdwEªNTG@IF[WleBzI\bSNPI=KME@I\E@DFa8[WBME@Q=IFbMEqeVWle]SNTVvDUNTIFE�KM^MD\[kBYqzIFbME�QF_`BMGubMD\leBM[WQuNPIF[WlwB§�
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Û <�.H-APU4\2V47D1-¯-�47.H_N<�.HM¯Ü R =[<�476[.H254�D1-�_N<�.HO/C �fEªboNOdeE�QFE@EHBZ[WBjIFbMEcRMDFE@d`[Wle^YQ�QFE@Gu�IF[WleBMQcIFbSNTIÈo¹©I\E@DFa8Q3G.NTBf]SE8aiNPRYRSE@K	leB`I\lhIFDuNPBMQ\[kI\[WleBfKM[�NPqwDUNTa,Q���bYleQFEjNPD\G@QÈNTDFEV�NT]SEHVkVWE@K:��[kI\bZNPGHIF[WleBjBSNTa,E@QOmMRMD\le]SNT]M[WVk[WI\[kEHQ.mSNTBMKhE@VWE@a8E@B`IFQ$l x NPBZNTRMRMD\leRMD\[�NTIFE3I\[Wa,EKMleajNP[WB§�
ACBh«Mo¹ NPG@I\[WleBMQ�NTDFE3I\[ka8E�G@leBYQF^Ma8[kBYqÈNTBMKj�yE�G.NTBhKME@D\[kdwE3NLIFDUNTBMQF[WI\[klwBjKM[�NPqeDuNPa��bMleQ\EÈNTDFG@Q�NTDFELV�NP]oE@VWVkEHKi��[WI\bZRSNT[WDFQ�GHleBMQ\[kQ\IF[WBMq8l x I\bMEÈNTG@IF[WlwBhIC_`RSEzNPBMK	IFbYE�G@lwDFD\Eu�
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ÚyÛõÚyÛ\¶ ·v¸$çF¹�ºzÞ��»$ßE�MâFãvæA� ä�»��Mçvå	ç8��à/�©ä$ßFçÁâ¾~àÇ ¹n{
� ^MD,Xî1ê©E@gMNTa,RMVWEzG.NTB�]oEiQ\RSEHG@[¼rSE@Kô��[WIFbÁ«Mo¹�]`_fE@g`IFE@BYKM[WBMqfIFbMEjRMD\E@d`[Wle^MQL^MB`�IF[Wa8E@K�Q\RSEHG@[¼rSG.NPI\[WleBiNTQFQ\lJGH[�NTIF[WBMq�NóDUNPI\E���[WIFbzEONPGubiNTG@IF[WleB1�§�fE�lw]MIUNT[kBzI\bME x leVWVWlP��[kBYqKME@Q\G@DF[WRMI\[WleB§¦

ë Å�ÆXÇ8ì ÷ ¸\Á¡ñUùJ�Hñ ðUÃeð(	\�wû(��ì@º@ý ë Å�ÆXÇ1îë Å�ÆXÇ1î ÷ ¸
	\ÅPð@ù?	 ðUÅ�ÆnÇ§û(�Vî.ºHý ë Å�ÆnÇHïë Å�ÆXÇHï�÷ ¸\�VÈ8É ðUÃeð(	\�wû(�:ïPº@ý ë Å�ÆXÇ8ì¯�}¸\���VÊ �5Ì¥ñ É`ùPñUùoû(�:ñOº@ý ë Å�ÆnÇ^ñë Å�ÆXÇHñ�÷ ¸�ù`ð:Ê ü:ËNÁeû(�Vò@º@ý ë Å�ÆXÇ1òë Å�ÆXÇ ò ÷ ¸\���OùJÉ �VÌ`ñ É`ùTñUùoû���%uº@ý ë Å�ÆXÇ î
ónËNÁ ì ÷ ¸�ù`ð:Ê ü:ËNÁeû(ÍªºHý óXË1Á îónËNÁ î ÷ ¸\���OùJÉ �VÌ`ñ É`ùTñUùoû�Í�º@ý�ónËNÁ ì
�n� ë ÷ ¸ ë Å�ÆXÇ ì � � ô ÙÑÚ �(Û Ú ¤EÜ:¤E¡ÐÝ¾õ ë Å�ÆXÇ ì º5� � ô �(¤Eâ �Eã Ù(ö Û(Ý¾�:å ÝEæ Ú å(� Ú �:õ óXË1Á

��bME$DUNPI\E@Q=l x IFbME�NPG@I\[klwBMQyù`ð:Ê ü:ËNÁ�NTBMK����OùJÉ �VÌ`ñ É`ùTñUùLNPDFE�VWE x IX^MBMQ\RSE@GH[sroE@Kj[kB"ónËNÁ�ìema,EONPBM[WBMq3I\bSNPI�I\bM[WQ�G@lea8RSlwBME@B`I=[kQ�RoNPQFQ\[WdeE���[WIFbjDFE@Q\RSEHG@I�IFlzIFbYE@aZ�
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ÚyÛCÚyÛ�+ BDC�»$âEXà?ßFç�~$ãvçÁåMç§ß\à��Mâ\æA~�á	â¾~áÇ�¹n{
°?£`^M[WdeNPVWE@BMG@EzD\E@V�NPI\[klwBMQ3bSNOdwEz]SEHE@B�^MQ\E@K�[WB	^MB`IF[Wa,EHK§mvRMD\le]SNT]M[WVk[WQ\IF[WGÈNTBMKfIF[Wa8E@Këo¹IFlzG@lwa,RSNTDFE�GHlea,RoleBYE@B`IFQ�NPBMK8IFlzDFEHRMV�NPG@E3NLG@lwa,RoleBME@B`I=]`_,NPBMlwIFbME@D���bY[kGubjE@g`bM[W]M[WIFQNPBhE@£`^M[WdeNTVkEHBJI=]oE@bSNOd`[Wle^MDOmM]M^MI$bSNPQ�N<QF[Wa,RYVkEHDyD\E@RMDFEHQFE@B`IUNTIF[WleB1����bM[WQ�IFE@GubMBY[k£`^MEcQFIF[WVWVNPRMRMVW[WE@Q$[kBh«Mo¹ ��bYE@DFELKM[¼t�EHDFE@B`I�BYleIF[WlwBMQ�l x E@£`^M[WdeNPVWE@BYG@E3IFboNPI�G@lPdwE@D�I\bME x ^MBMG@I\[klwBSNPVNPQFRoE@G@I\Q.mvI\bME�IFE@a8RSlwDUNTV§NPQFRoE@G@I\QªNTBMKj]SlwIFbjl x IFbME@a	m`bSNOdeE�]oE@E@BhKYEurSBME@K1�¹�Q�RMD\E@d`[klw^MQFVW_`mM�=E�BYE@E@KfIFl8QFRoE@G@[ x _hI\bMELG.NPRSNT]M[WVW[kI\[WE@Q�l x I\bMEzle]YQFE@D\deE@DO��ê�NPB:IFbMEle]MQ\E@DFdwE@D�DFE@G@lwDFKhI\bME3DuNPIFEcl x E.NPGubhNPGHIF[Wd`[kIC_2âhê�NTBjbME3DFEHG@leD\KZI\bME�DFE@V�NPI\[WdeE x DFEH£J^YE@BMG@_��[kI\bô��bM[WGubôNPVWIFE@D\BSNPI\[WdeEZNTG@IF[Wd`[WIF[WE@Qzl`G@G@^MDj[WBôNfqw[kdwE@BÁG@lea8RSlwBME@B`I�âã:�Q\^SNPVWVW_�[WI8[kQNPQFQ\^Ma,EHK�I\bSNPIXI\bME=le]MQ\E@DFdwE@DyboNPQ?BMl�a,E@a8leD\_�l x IFbYE�RSNPQ\InbY[kQ\IFlwDF_3l x I\bME�G@lea8RSlwBME@B`IFQNPBMKj]SNTQFE@Q$bM[WQ�G@lea8RSNPD\[kQ\leBzlwBMVW_zleBjIFbME�G@^YDFDFEHBJI�]oE@bSNOd`[Wle^MDO���bME�KMEurSBY[kI\[WleB,l x E@£`^M[WdeNTVkEHBMG@E@Q x lwD»«Yo¹ QFbMlw^MVWK,G@lwBMQFE@D\deNPI\[kdwE@VW_,E@g`I\E@BMKhI\bME�BMlP�IF[WleB8l x ]M[WQF[Wa8[kV�NTDF[sIC_�[WB`IFD\lJKY^MG@E@K8[kBj«`E@G@I\[WleBiÆY�ÅÊMmPQ\[kBYG@E�IFbM[WQ=bSNPQXRYDFlPdeEHK,IFlL]oE x ^MBYKSNO�a,E@B`IUNTV x leD�o¹��w��bME�KM[¼�,G@^YVkIC_z[WQXI\bSNPI�BYlP���=E�boNOdeE�I\l�GHleBMQ\[kKYE@D�BMleI=leBYVk_L£`^SNPVW[WIF[WE@Q]M^MIªNTVWQFl'Í.¿`�eÀY���������H�@mM[C� Ee�?IFbMEcDUNPI\E@QªNTQFQ\lJGH[�NTIFE@Kj��[WIFbjI\bME�NPGHIF[WleBjIC_`RSEHQ.�XACBjG@lwB`IFDUNTQFIOm]M[WQF[Wa,[WV�NPD\[kIC_8leBMVW_hGHleBMQ\[kKYE@DFQ,N	¸�VWlwqe[WG.NPV�º$£`^SNPVW[WIC_v¦�E@[WIFbMEHD�I\bME@DFE8[WQ�Nja,lPdwE3]oE@IC�yEHE@BIC�ylzQ\IUNPI\E@Q�lwD�[WIy[WQ�[Wa,RoleQ\QF[W]MVWEe�¹ x ^MBMKoNPa,EHBJIuNPV=E@£`^M[WdeNPVWE@BMGHEiBYleIF[WlwB x lwDÈ«Mo¹LmXG.NTVWVkEHKô�@���\�eÀe�p�(Í.¿`�
ªO�P�W�.ÀY�U�pÃÅÊc«HÇleDpÅ	�e�">e�?ª.���wÀf .���¡�ì¾�¿w�k�w���ì�eÀÁÃÅÊeÊHÇFmvG@lwBMQF[WKME@D\Q�]oleI\bZ£`^SNTVW[kI\[WE@Q3NPBMK	£`^SNPB`IF[WI\[kEHQóNTBMK	[kIbSNPQ�]oE@E@B	[kB`I\DFl`KM^MG@EHKZI\l,E@BMQ\^MDFEz[WBMKY[kQ\IF[WBMqw^M[WQFbSNT]M[WVk[WIC_L^MBMKMEHDªEHgJRoE@D\[ka8E@B`IUNTIF[WleB§���fE]MDF[WEu¬S_j[WB`IFD\lJKY^MG@E3I\bM[WQ�E@£`^M[WdeNPVWE@BMG@EcbME@DFELNPBMKjIFbYE3DFE.NTKME@D$[kQ$[WBJd`[WIFEHK,IFlzQ\E@Ezê=bSNPRMI\E@DÉ5« x lwD x ^YDFIFbYE@D�KMEHIUNP[WVWQ.�«`lea8E�KME¡rSBM[WIF[WleBYQªNPD\E�BME@G@E@Q\QUNTDF_`��A x ��G.NPB1mM]`_jQFlea8EªNTG@IF[WleB1mME@dwleVWdeE�IFl8]SEHG@lea8EGíI\bME@BFG�[WQzQUNT[WK�IFlf]oEZN�xw�.�@��ª.�w���
ªO�jl x �z�p��bME����F�wÀ`�@�������eÀÁ�F�w���:]SEHIC�yE@EHBôIC�ylG@lea8RSlwBME@B`IFQ�� NTBMK¼G°[kQ=KME@BYleIFEHKi]`_�Ê`¸7��û�GcºXNPBMK8[WQyI\bME�QF^Ma©l x I\bMEªNTG@IF[Wd`[WIC_zDUNPI\E@QV�NT]SEHVkVW[WBMqfNPD\G@QzG@leBYBME@G@I\[kBYq�BMl`KME���I\lfBMl`KME�G�[kBpIFbMEjI\DUNPBYQF[WIF[WleBÁKM[�NTqeDUNTaZ�	��bME�U�wÀHxe�ì�����wÀM�P�3���F�wÀ`�@�����ì�eÀÁ�F�w��� x DFlwa���IFl*G�d`[�NfNTBôNPG@I\[klwBÁIC_JRoEPÈ [WQ,KYE@BMleI\E@Kô]`_Ê`¸\��û(Gzû�ÈnºH�z��bM[WQ�[WQ3IFbMEzQ\^Ma�l x IFbME,NTG@IF[Wd`[WIC_hDUNTIFE@QLV�NP]oE@VWVW[kBYqiNPD\G@QLG@leBMBYE@G@IF[WBMq:IFbMEG@leD\DFE@Q\RSlwBMKM[WBMqfBMl`KME@QL[WBfIFbME8IFDuNPBMQ\[kI\[WleB	KM[�NPqeDuNPa���bM[WGUbÁNPD\E,NPVWQFlhV�NT]SE@VWVWE@Kf]`_	IFbMENPG@I\[klwB�IC_`RoEsÈ=�§��bME�GHleBMKM[WI\[klwBSNPVwIFDuNPBMQ\[kI\[WleBLDUNPI\E�[WQnI\b`^MQXIFbYE�DUNPI\E�NPI?��bM[WGubÈN$Q\_JQ\IFE@a]SE@boNOdJ[WBMq,NTQyGHlea,RoleBYE@B`I �°E@delwVkdwE@Q�IFlL]oE@bSNOd`[WBMq,NPQ=G@lea8RSlwBME@B`I�G�NTQyI\bME3D\E@QF^MVWI�l xG@lea8RMVWE@IF[WBMqzNPBjNPG@I\[kd`[WIC_zl x IC_`RoE�È=�A x �yE$G@leBYQF[WKME@D�Nz�@�O�?l x RoleQ\QF[W]MVWE�KMEHDF[WdeNPI\[kdwE@Q�s=m`IFbYEÈ���e���P�v�u�eÀHxw�������eÀM�T�§���\�eÀ`�@�������wÀ�F�e��� x DFlea �íI\l*s=myKYE@BMleI\E@KFÊ`Ã���û(s?û�È ÇFm?[WQzE@£`^SNPV�I\lfIFbME:QF^Ma'l x IFbMEhGHleBMKM[WI\[klwBSNPVIFDUNTBMQF[WI\[klwBjDUNPI\E@Q x DFlea � IFlzGHlea,RoleBYE@B`IFQ�G   ]oE@VWleBMqw[kBYq�I\l�sy¦

Ê`Ã���û�s?û�È ÇS÷ä�åÞæ cr Ê`¸7��û�G   û�È?º
��bME�G@lwBMG@E@RMI=l x IFlwIUNTVSG@lwBMKM[WIF[WlwBSNPV`IFDuNPBMQ\[WIF[WleBLDUNTIFE�[WQXI\bME�]SNTQF[WQ x lwDnI\bME�KYEurSBM[WIF[WlwBl x Q\IFDFlwBMqjE@£`^M[WdeNPVWE@BMGHE3QF[WBMG@EzIC�=l,GHlea,RoleBYE@B`IFQªNTDFE3GHleBMQ\[kKYE@DFE@KfQ\IFD\leBMqwVk_jE@£`^M[WdeNTVkEHBJI[ x?x lwDªNTBJ_jNPG@I\[WleBjIC_`RSEçÈ=mMIFbYE3IFlwIUNPV1G@leBYKM[WIF[WleBSNTV§I\DUNPBYQF[WIF[WleBjDuNPIFEHQ x D\lea IFbMlwQFELG@lea<�RSlwBME@B`IFQ$IFl,NPB`_zE@£`^M[WdeNTVkEHBMG@E�G@V�NPQ\Q.mMd`[�NLNPG@I\[kd`[WIF[WE@Q�l x I\bM[WQ�IC_JRoEemoNPDFE�I\bME3QUNTa,Ee�

R =?>A-/4\2V47D1-±S�U�èwX  .�ìÀM�e�@Â$�F�H�k�w�����wÀ=Zí�?ª.�O�y�u�w¾��M�eÀM�OÀM�ì���W�y� PU2V<�D1-/_m= r b/476[.HI\=[-A0�=� � i§�Y�.ÀM�VªO�.�3¸7��û(G3ºu!\Z �k�Y�.À � �e�c�P���·È��eÀ^x � �e�3�T���§�(Í.¿`�
ªO�P�W�.ÀM�u�z�H�k�T�U�@�H��s ��ÀHxw¿J�u�(x
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Ê`Ã���û(s?û�ÈvÇS÷µÊ`Ã�Gzû�s?û�È Ç
ACB8IFbM[WQ=KMEurSBM[WI\[klwB,I\bME�IFleIuNPVvG@lwBMKM[WIF[WlwBSNPVoIFDuNPBMQ\[kI\[WleB,DuNPI\Eª[WQ=^MQFEHK½NTBSNPVWlwqele^YQFVW_�I\lIFbYE3RMDFlw]SNP]Y[kVW[WIC_La,E.NTQF^MD\E�¨8[WB¼w$EuroBM[WIF[WleBjÆM�ÅÊ�NTBMKfÃÅÄeÊHÇF�
�fEf[WVWVW^MQFI\DUNPI\EfIFbMEpBMleI\[WleB�l x QFI\DFlwBMq{EH£J^Y[kdeNTVWE@BMG@Ep]J_�G@lwBMQF[WKME@D\[WBMq NTqJNT[kB�IFbYEXî1ê©E@gMNTa,RMVWE,NPVWD\E.NPKM_fKY[kQ\G@^MQ\QFE@Kô[WBÁ«`E@G@I\[klwBMQ,ÆM�ÅÊY� Ä:NPBMKÁÆM�ÅÆM�ÅÄM�fî E@Iz^MQzIUNT�eEjIFbYEIFEHDFa ë Å�ÆXÇ ì � � ô ÙÑÚ �(Û Ú ¤EÜ:¤E¡ÐÝ�õ ë Å�ÆXÇ ì G@leBMQ\[WQFIF[WBMq:l x IC�=lhG@lea8RM^MI\E@DFQ3Q\_`BMGubMDFlwBM[WQF[WBMq	leBÁ¡ñUùJ�Hñ ðUÃeð(	\�wmv��[WIFbYle^MI�G@lwBMQF[WKMEHDF[WBMqiNTB`_,[WB`IFE@DuNPG@I\[klwBj��[kI\bhIFbYE3qeVWle]oNPVv]M^MQO�=ACI�[WQ�RSlwQC�QF[W]MVWE�IFlzQ\bMlP�ôI\bSNPI ë Å�ÆXÇ8ìc� � ô ÙÑÚ �(Û Ú ¤EÜ:¤E¡ÐÝ�õ ë Å�ÆXÇ8ì�[WQ=QFI\DFleBYqeVW_,E@£`^M[WdeNTVkEHBJI=IFlzI\bME�IFE@D\a��DF[WI\IFE@Bh]oE@VWlP�3¦
ë Å�ÆXÇ ÝÑâ ÷ ¸\Á¡ñUùJ�Hñ ðUÃeð(	\�wû(��ì@º@ý ë Å�ÆXÇ ÝEâìë Å�ÆXÇ ÝÑâì ÷ ¸
	\ÅPð@ù?	 ðUÅ�ÆnÇ§ûuÊc�Vî@ºHý ë Å�ÆnÇ ÝÑâîë Å�ÆXÇ ÝÑâî ÷ ¸\�VÈ8É ðUÃeð(	\�wû(�:ïPº@ý ë Å�ÆXÇ ÝEâï ��¸
	7ÅPð@ù?	 ð:Å�ÆnÇ1û��Vî@ºHý ë Å�ÆnÇ ÝÑâñ�L¸\���VÊ �5Ì¥ñ É`ùTñUùSû(�Uñ¡ºHý ë Å�ÆnÇ ÝEâòë Å�ÆXÇ ÝÑâï ÷ ¸
	\ÅPð@ù?	 ðUÅ�ÆnÇ§û(�3ì¡ºHý ë Å�ÆnÇ ÝÑâ%ë Å�ÆXÇ ÝÑâñ ÷ ¸\�VÈ8É ðUÃeð(	\�wûuÊc�UïúºHý ë Å�ÆnÇ ÝÑâ% �ô¸\���VÊ �VÌ¥ñ ÉJùTñUùoûuÊc�Uñ¡ºHý ë Å�ÆnÇ ÝEâ&ë Å�ÆXÇ ÝÑâò ÷ ¸
	\ÅPð@ù?	 ðUÅ�ÆnÇ§û(� ì ºHý ë Å�ÆnÇ ÝÑâ& �ô¸�ù`ð:Ê üUË1Áwû�� ò ºHý ë Å�ÆnÇ ÝÑâ'ë Å�ÆXÇ ÝÑâ% ÷ ¸\�VÈ8É ðUÃeð(	\�wû(� ï º@ý ë Å�ÆXÇ ÝEâ ��¸\���VÊ �VÌ`ñ É`ùTñUùoû�� ñ º@ý ë Å�ÆnÇ ÝEâ)ë Å�ÆXÇ ÝÑâ& ÷ ¸\�VÈ8É ðUÃeð(	\�wû(� ï º@ý ë Å�ÆXÇ ÝEâ) ��¸\���VÊ �VÌ`ñ É`ùTñUùoû�� ñ º@ý ë Å�ÆnÇ ÝEâì�*�L¸�ù`ð:Ê ü:ËNÁwû�� ò º@ý ë Å�ÆXÇ ÝÑâì(ìë Å�ÆXÇ ÝÑâ' ÷ ¸\���OùJÉ �VÌ`ñ É`ùTñUùoû���%uº@ý ë Å�ÆXÇ ÝEâï ��¸
	7ÅPð@ù?	 ð:Å�ÆnÇ1û�� î ºHý ë Å�ÆnÇ ÝÑâì(ìë Å�ÆXÇ ÝÑâ) ÷ ¸�ù`ð:Ê ü:ËNÁeû(�Vò@º@ý ë Å�ÆXÇ ÝEâì¾îë Å�ÆXÇ ÝÑâì�* ÷ ¸�ù`ð:Ê ü:ËNÁeû(�Vò@º@ý ë Å�ÆXÇ ÝEâìEïë Å�ÆXÇ ÝÑâì(ì ÷ ¸\���OùJÉ �VÌ`ñ É`ùTñUùoû�� % º@ý ë Å�ÆXÇ ÝEâ% ��¸\�VÈ8É ð:ÃeðÄ	\�eû(�UïúºHý ë Å�ÆnÇ ÝÑâì¾î�L¸\���VÊ �5Ì¥ñ É`ùTñUùSû(�Uñ¡ºHý ë Å�ÆnÇ ÝEâìWïë Å�ÆXÇ ÝÑâì¾î ÷ ¸\���OùJÉ �VÌ`ñ É`ùTñUùoû�� % º@ý ë Å�ÆXÇ ÝEâë Å�ÆXÇ ÝÑâìEï ÷ ¸\���OùJÉ �VÌ`ñ É`ùTñUùoû�� % º@ý ë Å�ÆXÇ ÝEâ) ��¸�ù`ð:Ê üUË1Áwû��Vò@ºHý ë Å�ÆnÇ ÝÑâìEñë Å�ÆXÇ ÝÑâìEñ ÷ ¸\���OùJÉ �VÌ`ñ É`ùTñUùoû�� % º@ý ë Å�ÆXÇ ÝEâì¾î

°?Q\QFE@B`IF[�NTVkVW_f�=EjbSNOdeE8IUNP�wE@B�NTKMdeNPB`IuNPqeEzl x I\bME,Q\_Ja8a,E@I\DF_	]SEHIC�yE@EHB�I\bMEjIC�yl	G@lwaz�RM^MI\E@DFQ8��bM[WGub���NPQLKM[WQFGH^MQFQ\E@Kô[WB�«`EHG@IF[WleBôÆY� ÊY��«MmXNPBYK x lwDFa,EHK�N:QF[WBMqeVWE8G@lea8RSlwBME@B`I��bM[WGub,RMD\E@QFEHDFdeEHQ�IFbYE@[WDyG@lwaz]M[WBME@KL]SEHbSNOd`[klw^MD x DFlwa�I\bME�Role[WB`IXl x dJ[WE@�Ál x NPB,EHgJI\E@DFBoNPVle]YQFE@D\deE@DO�ô��bMEjIFDuNPBMQ\[WIF[WleBpKM[�NPqeDuNPa8Q3^MBMKMEHDFVW_`[kBYq ë Å�ÆXÇ8ìc� � ô ÙÑÚ �(Û Ú ¤EÜ:¤E¡ÐÝ�õ ë Å�ÆXÇ8ìiNTBMKë Å�ÆXÇ ÝEâ bSNOdwEiÊwÆ	QFIUNTIFE@Q,NTBMKôÆMÉ8IFDuNPBMQ\[kI\[WleBMQOmyNPBYK ÉOÆhQ\IUNTIFE@Q,NTBMKôÊc«:IFDUNTBMQF[WI\[klwBMQ.mDFEHQFRoE@G@IF[WdwE@VW_J��1lwDFIF[WlwBMQ�l x I\bME,G@lwDFD\E@QFRoleBMKY[kBYqfIFDUNTBMQF[WI\[klwB�KM[�NTqeDUNTa,Q3NPD\E,Q\bMlP��B�[WB¤1[Wqe^MD\E@Q�ÆM�WÉVqzNPBMKfÆM�WÉeÉ���bYE@DFE x lwD�DFE.NTKSNP]M[WVW[WIC_j�yELbSNOdeEclea,[WI\IFE@KhI\bMELQFIUNTIFE@QcBSNPa8E@QNPBYKi�=E�bSNOdeE3NTQFQFl`G@[�NTIFE@KjIFbYE3DUNTIFE@Q$leBMVW_z��[WIFb8QFlea8EªNTDFG@Q$V�NT]SEHVkQO�
��bMEHQFE3IC�=lzIFE@D\a,Q�NPDFE�Q\IFDFlwBMqeVW_jE@£`^M[WdeNPVWE@B`I=]M^MI$IFbME3Q\E@G@lwBMKZboNPQ�NzQ\aiNTVkVWE@D=QFIuNPI\EQFRoNPG@Ee�e��lP� �=EhG.NPB}IUNP�wEZNPKYdeNPB`IUNTqeEjl x IFbYE x NTG@IzIFboNPI,Q\IFD\leBMqpE@£`^M[WdeNPVWE@BMG@E:[kQjNG@lwBMqeD\^ME@BMG@EhNTBMKf�yEzGONPBfQF^Y]MQFI\[kI\^MIFE ë Å�ÆnÇ ÝEâ x lwD ë Å�ÆXÇ8ìÂ� � ô ÙEÚ �ÄÛ Ú ¤EÜ:¤E¡ÐÝ¾õ ë Å�ÆXÇ8ì3[WB�Na,lwDFE$G@lea8RMVWE@gzQF_`QFI\E@aZ�X¤YleD=E@gMNPa8RMVWE��=E�G.NPBjIFDuNPBMQ x leD\a

�n� ë � ÷ ¸ ë Å�ÆnÇíì3� � ô ÙEÚ �(Û Ú ¤EÜ:¤E¡ÐÝ¾õ ë Å�ÆnÇíì3� � ô ÙEÚ �(Û Ú ¤EÜ:¤E¡ÐÝ¾õ ë Å�ÆnÇíì3� � ô ÙEÚ �(Û Ú ¤EÜ:¤E¡ÐÝ¾õ ë Å�ÆnÇíì¡º� � ô �(¤Eâ �Eã Ù(ö Û(Ý¾�:å ÝEæ Ú å(� Ú �:õ óXË1Á3ì
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¤1[kqw^MDFE3ÆY�kÉVqM¦?1leDFI\[WleBjl x IFbME�IFDuNPBMQ\[WIF[WleBjKM[�NPqwDUNTa�l x�ë Å�ÆnÇ ì � � ô ÙÑÚ �(Û Ú ¤EÜ:¤E¡ÐÝ�õ ë Å�ÆXÇ ì �
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ö î ð § ó ðòõ`í ó § í § ÷ î"ù ø
ö M Õ ¦E§ M ¦ Õ�Ö�×�÷ î Þ�ø

ö î ð § ó ðõ`í ó § í § ÷ î"ù ø
ö §V¦ô ¨7écê�÷ î ä�ø ö MÐÕ ¦E§ M ¦ Õ�Ö�×¦÷ú î Þ�ø

ö êí §�î í ¦�ï5¦ M�ð�÷ î Ø�ø

¤1[kqw^MDFE3ÆY�kÉwÉe¦?1leDFI\[WleB,l x IFbME�IFDuNPBMQ\[WIF[WleB8KM[�NPqeDuNPa©l xðë Å�ÆXÇ ÝÑâ �
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[WB`IFl

�X� ë ÝEâ ÷ ¸ ë Å�ÆnÇ ÝEâ � � ô ÙÑÚ �(Û Ú ¤EÜ:¤E¡ÐÝ¾õ ë Å�ÆXÇ ÝEâ º5� � ô �(¤Eâ �Eã ÙÄö Û�Ý¾�Uå ÝEæ Ú å(� Ú �:õ ónËNÁ�ì
]oE@[WBMq,Q\^MDFEzI\bSNPI$IFbME@_:bSNOdeE�NTBhE@£`^M[WdeNPVWE@B`I�]oE@bSNOd`[Wle^MDO����bYEÈNTKMdeNPB`IUNTqeE�[WQ�I\bSNPI�IFbYEIFDuNPBMQ\[WIF[WleBpKM[�NPqeDuNPa�l x �n� ë ÝEâ boNPQjÉ5ocq½QFIUNTIFE@Q,NTBMK�ÆeÆ?²jIFDuNPBMQ\[WIF[WleBMQL��bM[WVWEz[WB�IFbYEG.NTQFE3l x �n� ë �v�yE�le]YIUNP[WBjÆMÉ.ÊLQ\IUNTIFE@Q�NPBMK	É5oeÆ?²3I\DUNTBMQF[WIF[WlwBMQ��bM[WQ=BMleI\[WleB,l x E@£`^M[WdeNPVWE@BMG@E�G.NTBj]SE�^MQ\E@KhIFlLG@lwa,RSNTDFEªNTBMKjDFE@RYV�NTG@E3G@lwa,RoleBMEHBJI\Q]`_ZQ\[Wa,RMVWE@D$leBME@Qc]M^MI3[WI3NPVWQFljbSNTQ3[WB`IFE@D\E@QFI\[kBYqhQFI\lJGubSNTQFI\[kGzRYDFleRoE@D\IF[WE@Qz��bM[WGubZGONPBf]oEE@g`RMVWle[WI\E@K x lwD3a,l`KMEHVyNPqwqeDFEHqJNPI\[WleBfNPBMK x leD3I\bME,E¡�,G@[WE@B`IÈNTBSNPVW_`QF[WQ3l x «Mo¹©a,l`KMEHVkQO���bME@Q\E x E.NTIF^MD\E@Q���[WVWVv]oEªKY[kQ\G@^MQ\QFE@K	[WBiê=bSNTRMIFE@DLÉ5«Y�
ÚyÛõÚyÛCÚ ûc� � ç8��âFà`�Mç�à?ãN�MâFæg~�á
«`lwa,Eª«Yo¹ V�NTBMqe^oNPqeEHQ�NPVWVWlP�ôIFbME�^MQ\E3l x ��¾L¾L��xw���e����NTG@IF[WlwBMQ���bM[WGub½NTDFE3EHgJEHG@^MIFEHKZ[WBl@E@D\l,I\[ka8E���[WIFb8RMDF[WlwDF[WIC_zlPdeE@D�I\[Wa,E@KjNPG@I\[klwBMQ.�?ACa8a,E@KY[�NTIFE�NPG@I\[WleBMQ�bSNOdwE�]SE@EHBh[WBJI\DFlT�KM^MGHE@KZ[WBv°g±ho¹¨ÃÅÆOÇ?IUNT�J[WBMqz[WBMQ\RM[WDUNTIF[WleB x D\lea�IFbYE3�ylwDF�jleBb?3«M/�L�1°?g`RoleBME@B`I\[�NTVWVk_IF[Wa8E@K�NPG@I\[WleBMQ3boNOdeE,NPBÁNPQ\QFl`G@[�NPI\E@K�DuNPIFEDü�!ôA z � ��bM[WVWEz[ka8a,E@KY[�NTIFE�NTG@IF[WlwBMQ�boNOdeENjDuNPIFEDÍ ¡ ö ý ��bME@D\E�	�!ÁA � � [WQ3IFbMEzRYDF[WleD\[kIC_:VkEHdeE@V�NPBMKjþ !ÁA z � [WQ�IFbMEjNPQFQ\l`G@[�NPIFEHK�=E@[Wqeb`I.�Aw$[¼t�EHDFE@B`I=IC_JRoE@Q�l x GUbYle[WG@E@Q�G.NTB,]oE�E@g`RMD\E@QFQ\E@Kh��[WIFbY[kB8IFbM[WQXV�NTBMqe^SNTqeEe�1�ôbMEHBIFbYEªGubMlw[WG@E�[WB`delwVkdwE@QXE@g`RoleBMEHBJI\[�NPVWVW_�I\[ka8E@KzNPG@I\[klwBMQ=leBMVW_`meI\bME�DuNPG@E�RoleVW[WG@_�KYE@IFE@D\a,[WBME@Q��bM[WGubhNPG@I\[klwB,��[WVWVS]oE�RSEHD x lwDFa,EHK§�?ACB,I\bME3G.NTQFE�l x N3Q\IUNPI\E3E@BSNT]MVW[WBMq�]oleI\b,I\[ka8E@KiNTBMK[Wa,a8E@KM[�NPI\EÈNTG@IF[WleBYQ.m=IFbME:[ka8azE@KM[�NPI\E,NPG@I\[WleBMQz��[WIFbpIFbME:bM[WqebME@Q\IzRMDF[WlwDF[WIC_fVWE@deE@V�NPD\EIFbYEªlwBMVW_�NPGHIF[WleBMQ�NPGHIF^SNTVkVW_LE@g`E@G@^MIuNP]MVWEem`I\bME�GubMle[WG@E$]SE@[WBMqcRSE@D x leD\a,E@K8leBzI\bME�]SNTQF[WQ=l xIFbYE@[WDªNPQ\QFl`G@[�NPI\E@Kj�yEH[kqwb`IFQ.�
¹ KM[¼tvE@DFEHBJI�NPRMRYDFlJNTGubiboNPQ�]oE@E@B x leVWVWlP�yEHK,[WBfÃ ÊwÄHÇn��bMEHDFE3I\bME3]SNTQF[WGn±j��AFXÁV�NPB¥�qe^oNPqeE$bSNPQ=]oE@E@B,EHBMDF[WGubME@Kj��[WIFb8[ka8azE@KM[�NPI\EyNPGHIF[WleBMQ=��bM[WGubiNTDFE�D\E@RMD\E@QFE@B`I\E@Kh]`_zIFbMEH[kDBSNTa,E@Q�lwBMVW_J�1��bME@Q\EÈNTG@IF[WleBYQ�G.NPBh]oE,��7e���O�@ÀM�P�?leD3�ìÀM���O�@ÀM�T�»¸ìKME@BMlwIFE@K��Mº�D\E x E@D\DF[WBMq,I\l��bME@I\bME@D�IFbYEªEHBJd`[WDFlwBMa,EHBJI=G.NTBi[WB`¬o^ME@BMG@EcIFbME@[WD�E@g`E@GH^MIF[WleB1�¹$qJNP[WB§moNLG@DF^YG@[�NPVXNPQ\RSE@GHI3l x IFbYE�V�NPBYqe^SNTqeE�[WQ�IFbYE3GubMle[WG@ELleRoE@DUNTIFlwD�QF[WBMGHE�I\bME�]oEu�bSNOd`[Wle^MD?l x N�I\E@DFa�VW[W�eE����'GôKYE@RSEHBMKMQ�leBLIFbYE�BSNTIF^MD\E�l x IFbYE�GUbYle[WG@E�NPVWI\E@DFBSNTIF[WdeEHQ.�?A xIFbYE�GUbYle[WG@E�[WB`delwVWdeE@Q/±hNPD\�elPd`[�NPB�NTG@IF[WleBYQXleBMVW_`mPNPQX[WBz¤§[Wqw^MDFE�ÆY�kÉOÊ3¸ìVkE x IUºHmPIFbME$DUNTG@E�RSlwV¼�[WG@_z[WQy^YQFE@K8IFlLKME@IFEHDFa,[WBME�I\bME x ^MI\^MDFE$]SE@boNOdJ[Wlw^MDyl x IFbME$IFE@D\aZ�1A x I\bME�GubMlw[kGHE�[WB`deleVWdwE@Q[Wa,a8E@KM[�NPI\E6NTG@IF[WlwBMQ?leBMVW_`m.I\bME�KME@GH[kQ\[WleBL[kQ?IuNP�eEHB�lwB�I\bME�]SNPQ\[WQnl x ��boNPI?[WQnlTt�EHDFE@K x D\leaIFbYE3E@B`d`[kD\leBMa8E@B`I.~w��bME@BjIFbYE3E@B`d`[kD\leBMa8E@B`IXlPtvE@D\Q�QFEHdeE@DuNPV§l x IFbME3NPGHIF[WleBMQ�EHBSNP]MVWE@Kj[WB��NPBMK"GzmPI\bME�GubMle[WG@E�]oE@G@lwa,E@Q?BMlwBMKME@I\E@DFa8[kBY[kQ\IF[WG�¸�QFEHE�a,[WKMKYVkE?l x ¤1[Wqe^MD\E»ÆY�WÉ.ÊMmT^MBMKME@DIFbYE3b`_JRoleI\bME@Q\[kQ�I\bSNPI�]oleI\bhù,NPBYK½ü$NPD\E3lPtvE@DFEHKSº@�¤1[WBSNPVWVW_`me[ x [Wa8a,E@KM[�NTIFE�NPBYKY±:NPDF�wlPd`[�NTBhNPG@I\[klwBMQ�NPRYRSE.NTD�[WBhNzGubMlw[kGHEemM[Wa,a8E@KM[�NPI\ENPGHIF[WleBMQh¾L�s�O�M�cbSNPRMRoE@BÁ[WBMQFIuNPB`IUNTBME@lw^MQFVW_f[ x IFbMEH_�NPD\EjBMleIL]MVWl`GU�wE@K x DFlea�IFbMEjE@B`d`[¼�DFlwBMa,EHBJIO�§ACB8RSNPD\IF[WG@^MV�NTD.m`QF[WBMGHEª[WB`IFEHDFBSNTV�NTG@IF[WleBYQ�G.NPBMBYleI=]SE�RMD\E@deE@B`I\E@K§mMI\bME@_,NTVk��NO_`QbSNTRMRSEHB���[WIFb�RMD\[WleDF[WIC_$lPdeE@D1IF[Wa,E@K�NPG@I\[WleBMQ?NPQ§Q\bMlP��B3[WB�IFbME=DF[WqwbJIvRoNPDFI1l x ¤1[Wqe^MD\EyÆM�WÉ.ÊY��$leIF[WG@E$IFbSNTI�[WB,IFbY[kQ�V�NTBMqe^SNTqeE�I\bME�bM[WKM[WBMq�lwRSEHDUNPI\leD�RMV�NO_`Q�N3Q\RSE@GH[�NTV§D\leVWE�Q\[kBYG@E3[WIG.NTB3]SE¢^MQFE@KLIFl�qw[WdeEXRMD\[WleDF[WIC_�I\l�[Wa,a8E@KM[�NOIFE1E@g`IFE@D\BSNPVMNPGHIF[WleBMQO�vACB3I\bMEXE@g`RMD\E@QFQ\[klwBQ��÷¸�È=û(�Pº@ý��gìJ�hüPý��/î=IFbYEªNPGHIF[WleB,ü=[WQXE@g`E@GH^MIFE@Kj[WBMQ\IUNPB`IuNPBME@lw^MQFVW_LleBMVW_3[ x I\bME�E@B`d`[kD\leBMa8E@B`INPVWQ\l3lPtvE@DFQ�I\bME�QuNPa8E�NPG@I\[klwBz[WBMQFIuNPB`IUNTBME@le^YQFVW_v~`leIFbYE@DF��[WQFEwm`IFbME�E@B`d`[WDFleBYa,E@B`I?qelPdwE@DFBMQ��bME@BfNPGHIF[WleBfü�aiNO_8bSNPRYRSE@B1�3��bMELE@B`d`[kD\leBMa8E@B`I�ajNO_,NPVWQFl8KME@IFEHDFa,[WBMELIFboNPI3NPG@I\[WleB
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¤§[Wqw^MDFE3ÆM�WÉOÊM¦�w$[¼t�EHDFE@B`I�IC_`RoE@Q�l x GubMlw[kGHEe¦?DUNTG@EemoBMleBYKME@IFEHDFa,[WBM[WQ\aZmPRMD\[WleDF[WIC_`�

ÈÁl`G@G@^MD\Q3rSD\QFIO���$lP�yEHdeE@DOm§]`_hbM[WKM[WBMqjNPG@I\[WleBZüPm �yEzG.NTBZ]oEzQF^YDFEzIFboNPI�[WIªGONPBMBMlwI�]SE]MVWlJGu�wE@KiNTBMKzIFbMEHDFE x lwDFE$��[kVWVSNTVW�»NO_`Q�¸�[WB`d`[kQ\[W]MVW_¥º1RMD\E@deEHBJI=IFbYE�l`G@G@^MD\DFE@BYG@E3l x NPGHIF[WleBQÈ=�ACB,leI\bME@D=�ylwDFKMQOmJNóRMDF[WleD\[WIC_�bSNTQy]oE@E@BjNPQ\QFl`G@[�NPI\E@K,��[WIFb,NTG@IF[WlwB,ü�]`_�a8E.NPBYQnl x bM[WKM[WBMqS�

S"=2-`bð032547DN-FD��a2VC¯=jÉ$DN-/-�=[2V=[<�M�4\-/4\PUM ACB�«`E@GHIF[WleB�ÄY� Ê8�=E�KY[kQ\G@^MQ\QFE@KÁbMlP��IFbMEKMEurSBM[WI\[klwBfl x N8��/�©QFIuNPD\IFQ x DFlwa NfÀM�wÀHxe�O���.�@¾L��ÀM���¡�����Omv^MB`IF[Wa8E@Këð�©a,l`KME@VC�L��bME[kBYG@VW^MQF[WleB:l x I\[ka8E�[kQ�KMlwBMEL[kB:QF^MGubfNz��NO_iI\bSNPI�I\bMEÈNTa,lw^MB`Iyl x BMleBYKME@IFEHDFa,[WBM[WQ\a�[kQDFE@KM^YG@E@K§m1E@deEHBJI\^SNPVWVW_,EHBMQF^MD\[WBMq,I\bSNPI$IFbME3]oE@bSNOd`[Wle^YD�l x I\bME3QF_`Q\IFE@a�[kQ$QFRoE@G@[¼rSE@K	RMD\Eu�G@[WQFE@VW_LE@BMle^YqebzIFl�KMEHDF[WdeE�RoE@D x leDFajNPBMGHE�a,E.NTQF^MD\E@Q.�?ACBLIFbME�ð�ôQFE@I\IF[WBMqomeKM[¼tvE@DFEHBJI=��NO_JQIFlZNTIFIUNTGu�hIFbMEzRYDFle]YVkEHaíl x DFEHKM^MG@[WBMqhBYleBMKMEHIFE@D\a,[WBM[WQFa�bSNOdwEz]SEHE@Bf[WKME@B`IF[¼rSE@K1�z���yll x IFbYE@a�DFEu�FNPRMRoE.NTD3[WBfIFbMEzG@lwB`IFE@g`I3l x «Mo¹L�,��bYEz[kBYG@leD\RSlwDUNPI\[WleB	l x E@g`RSlwBME@B`IF[�NPVWVW_KM[WQFIFD\[W]M^MIFEHKZKMEHV�NO_`Q�[WB`IFl,NTBi^YBJI\[Wa,E@K8RMDFl`G@E@Q\Q3NPVWqeE@]YDUNLVWE.NPKYQ�IFl,NLQ\IFl`GubSNPQ\IF[WG3D\E@KM^MGu�IF[WleBzl x BMleBMKYE@IFE@D\a,[WBM[WQFa�[WBzIFbYE�QFEHBMQFE�l x «¥E@G@IF[WlwBiÄM�ÅÊY� ÊY��w$^ME�I\l3IFbYE�DUNTG@E�G@leBYKM[WIF[WleB§mBMleBMKYE@IFE@D\a,[WBM[WQFa [kQ�D\E@RMV�NPGHE@Kh]`_,NPQ\QF[WqeBM[WBMqzNLRMD\le]SNT]M[WVk[WIC_LIFlzE.NTGubZNPVWIFEHDFBSNTIF[WdeEe�
ACBzIFbME�RYDFE@Q\E@BMG@E�l x [Wa,a8E@KM[�NPI\E6NTG@IF[WlwBMQXIFbYE�QF[WI\^SNPI\[klwB�[WQ?KM[¼tvE@DFE@B`IO¦?BMleBMKYE@IFE@D\a,[WB`�[kQ\a�]SEHIC�yE@EHBfIF[Wa,E@KjI\DUNPBYQF[WIF[WleBYQ�[WQ�D\E@KM^MG@EHKfQFIFl`GubSNTQFIF[WG.NTVWVk_`mM��bY[kVWE3BYleBMKMEHIFE@D\a,[WBM[WQFa]SE@IC�=E@E@B}[ka8a,E@KY[�NOI\E�I\DUNTBMQF[WIF[WlwBMQ�[WQLBMleIO�f��bM[WQL[ka8RMVW[WE@Q�IFbSNTI�I\bMEhNPa,lw^MB`I�l x BYleB`�KME@IFEHDFa,[WBM[WQ\a GONPB�ajNP�wE�I\bME,Q\RSE@GH[sroG.NPI\[klwB�I\lJl:[ka8RMDFEHG@[WQFEzIFlfNPVWVWlP� IFbYE,KME@D\[WdeNPIF[WlwBl x RSE@D x leD\aiNTBMG@Eza,EONPQF^YDFE@QO�z�?liEHBMbSNPBYG@EzIFbME8RMDFEHG@[WQF[WleBfl x QF^MGubpQFRoE@G@[¼rSG.NTIF[WleBMQcleBMEDFE@VW[WE@QzleBÁNhdeNTDF[�NPB`I�l x BMleBYKME@IFEHDFa,[WBM[WQ\a D\E@KM^MGHIF[WleBp[kBpIFbMEjQ\IC_JVWE8l x «`E@GHIF[WleBôÄM�ÅÊY�kÉw�¹�DFE@KM^YG@IF[WleBÁ[WQzRoE@D x lwDFa8E@K�]`_fRoleQFI\^MV�NPI\[kBYqZQ\lea,Eh��7w���O�@ÀM�T����À��=¿J�OÀM�u�O�Á¹�Q,NPBpE@gw�NPa,RYVkEwm`G@leBMQ\[WKME@D�IFbMEca,[WKMKMVWE�EHg¥NTa,RMVWE�[WBh¤§[Wqw^MDFE3D\E x GubMlw[kGHEe����bME3I\E@DFaíùoý��gì¯�ÁüPý��/îKME@QFGHDF[W]SEHQ,NzBMlwBMKME@I\E@DFa8[kBY[kQ\IF[WGLGUbYle[WG@Eemv��bYE@B�¸�NPBMK	leBYVk_:��bME@BSº$]oleIFbfNPGHIF[WleBfùhNPBYKNPG@I\[klwBZü�ajNO_zbSNPRMRoE@B§�$ò=_hRSlwQFI\^MV�NPIF[WBMq,NTBZNPKYKM[WIF[WleBSNTVvE@g`IFE@D\BSNPV¢[kB¥¬S^ME@BMGHE��=E3aiNO_DFE@Q\leVWdeE$IFbM[WQXGubMlw[kGHEe�n¤YleD¢[kBYQFIUNTBMG@Eem`N�Q\_JBYGUbYDFleBY[kQuNPI\[klwBzleBzNPG@I\[WleBzü=��[kI\bzIFbME�[WBSNTG@IF[WdwERMDFl`G@E@Q\Qa����	?RMDFE@dwE@B`IFQ�IFbYE3l`G@G@^MD\DFE@BMGHEzl x IFbMELü�]YDUNPBYGUb:l x I\bME3GubMlw[kGHEe�=ACBhIFbM[WQ���NO_JmIFbME�NTa,lw^MB`IXl x BMleBMKYE@IFE@D\a,[WBM[WQFa [kQ�D\E@KM^MGHE@K§�
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¬ �7� jYli_TRwt�lfX=jTS�WfsFZPÈKcoR���� x Æ ����1¬ È � ÇÙpm_Tj���Æp� Èå!�� Æ �|ÏPÕ�¬!� x Æ�� �#"¬ �i� È�cVpYqalr_TRTtTZFt¡coR$�%� x Æ�� � c��&�1¬ È �('*)¬ ³i� ��� x Æ�� � cVp1qnli_TRTtwZFt|c²X°WfSoSnjTS�Wbs?ZFp2WfkgZ�qalr_TRTtTZ?t¬ ¹x� ��� x Æ�� � cVp1tTZ7WftTSVl`se�r�[X�kgZ?ZGc��,+nÆ-�|ÏPÕn¬!� x Æ�� �/. Ã0�&1Ùpm_TsyvdmvaWbdYÃ1cVpL�akmZ7WbqwSoZEWbd1Æ¬ �i� Ã1cVp1SocVhrZPcVR&��� x Æ�� � c��&+aÆ2��ÏPÕn¬3� x Æ�� �/. �|pm_Tsyv�dmvaWbd1Æ �54� � Æ��¬�Â � ��� x Æ�� � cVp1SVcVhiZPc²XLWbSVS�dgkyWbRTpmcodmcVliRTpPWfkgZ�SVcohrZ¬76 � Æ2�ÄÏ�Õ�¬3� x Æ � � cVp1WEvTli~KZPpgdyWbdmZ2c��&+nÆ��8�ÄÏ�Õ�¬3� x Æ � �/. �¡pg_Tsyv|dmvaWbdÆ�� �� � Æ¬79 � ��� x Æ ��� cVp1kgZ?hiZFkmpgcVqTSVZGc��&+aÆ2�ÄÏ�Õ�¬3� x Æ � �/. �¡pg_Tsyv|dmvaWbd1Æ �� � Æ �¬7: � ; _wdg_aWfS�ZF¾`sFSV_TpgcVliR�cVR��%� x Æ ��� �È z WbRTtEÈ$~EWbkgZ;coRK~�Wfkg�`cVRT}G~u_Tdm_aWbSnZF¾`sFSV_TpgcVlrR�c�� . < Æ=��Ï�Õa¬!� x Æ � � pg_TsyvdmvaWbdG¬®Æp� È z !�> æi� WfRTt�¬®Æp� È ~�!�> ær�Ã zÔWfRTtuÃ ~ WfkgZ�cVRu�akmcoRw}u~u_Tdg_aWfSaZ?¾xs?So_wpgcVliR�c�� . < Æ2��ÏPÕn¬3� x Æ�� � pm_Tsyv�dgvaWfdÆ � ������� � x Ã z !½Ê � ��� � � x Ã ~ !¬ �áær� Õ`dmkg_Ts?dg_TkyWbSOjTkglrjaZ?kgdgcVZFpE¬�WfqTpgdmkeWbs?dgcVliRTp�lbXOqaZFvnW�hxcVlr_TkeWfS�jTkglrjaZFkmdgcVZFp � �� cVp1pgdgkm_TsFdm_TkeWfSoSVUKqalr_TRTtTZFt¡cë�?+aÆ��|¬Ú�aRTcVdgZ � �%� x Æ�� � cop1qnli_wRTtTZFt� cVp1pgdgkm_TsFdm_TkeWfSoSVUKSocVhrZPc�� . Æ��T¬Ú�aRTcVdgZ � ~�Wf�xcVRT}@��� x Æ�� � WGSVcVhiZ�pgU`pgdmZF~

{ WbqwSoZ�ÂTz � �OÕ`_T~K~�WfkgcVpgcVRT}�pgli~KZPqaWfpgcVs�SVli}icVs7WfS�jTkglrjaZ?kgdgcVZFp
ÈTÉDWfkgZ�cVR�~u_wdg_aWfSTZF¾`sFSV_TpgcVlrR�z{ WbqTSVZLÂTz � pg_w~5~�WfkgcVpgZ?padmvTZÔtwZy�aRTcVdgcVlrRTp�lfX½dmvTZYtTc��¥ZFkmZFR`dOjTkglrjaZFkmdgcVZFpO\YZÔcVR`dgkmlxtw_TsFZFtcoR�dmvTcVp1pgZFsFdmcVliR�z
3�4#A 8�9;:=<?>�9@B59G@DC5:O<F: N=M�>FE?B5<HGJI5MP:LKiB;JNMPORQ B5M1N�:SC5:ST

NOMRU+:
ÀYliR`hiZFR`dmcolrRaWbSVSVU`�=WfRaWbSVU`pgcVpGdmZFsyvTRTcV]`_TZFpuX[liku��Z?dgkgc1RwZFdgp���WfkgZ�sFS�Wbpmpgc²�aZFtÙWfp7�|¬ �7� çOR`_`�~5ZFkyWbdgcVlrRk�a¬ �i�O{ kyWbRTp X�likm~�WbdmcVliRk�iWfRTt|¬ ³r� Õ½dgkg_wsFdg_TkyWbS�WfRaWbSVU`pgcVp7zOÕ`cV~u_TS�WbdmcVliRG~KZFdgvTl`tTpvaW�hiZ�WbSVpglGqnZFZFR|WfjTjTSVcVZFtudglEpgdm_TtTUupgU`pmdgZF~KpÔ~KlxtwZFSVZFtu\1cVdgv5�WV { RTZFdmp7z { vwZFUujTkgl`sFZ?ZFtjTS�W�UxcVRT}¡dgvTZ�dglr�iZFRê}xWf~5Z|¬V�nkgcVRT}	ZFRaWbqwSoZ?tdgkyWbRTpmcVdgcVliRTp � liR^dmvTZ�RTZFdupgU`pmdgZF~ ~5l`tTZFS_TRTtTZFk�sFZ?kgdeWfcVR|pgdmkeWbdmZF}icVZFp�zPÖ�R¡}iZFRTZ?keWbS��npgcV~u_TS�WfdgcVliRE~5ZFdmvTl`tTpPtwluRTlid�WbSVSVlb\ÙdglujTkmlbhiZjTkglrjaZFkmdgcVZFp��aqw_Td1dgvTZ?U5~5cV}rvxdOqnZGlbX�}rkgZ7Wfd1vTZFSVjKX�likY_TRTtwZFkgpmdeWbRwtTcVRT}udgvTZ;~5l`tTZFSVZFtupmUxp �dgZF~ likPdmlK�a¾�dgvTZE~�WfRTc²X�ZFpgdmZFt�jTkglrqTSVZF~5p�tT_TkmcoRw}5pgcV~u_TS�WfdgcVliR�z1Õ`cV~u_TS�WfdgcVliRu~KZFdgvTl`tTpWbkgZ�ZF¾`dmkgZF~KZFSVUu_TpgZyX[_TS�\1vTZFRKdgcV~5Z1cVp1Wbpgpml`sFc�WbdgZ?t�\1cVdmv5dgvwZPRTZFd1Z?hiliSV_TdmcVliR|¬�dmcV~5ZFtupmUxp �dgZF~Kp � �Ylrku\1vTZFRÙ\YZ|\1cVpgvIdgl^�`RTlb\ÌdgvTZ|kmZFpgjnliRwpgZ	lbXGdgvTZ¡pgU`pgdmZF~ tTZFpmsFkgcVqnZFt(\1cVdmvW�RTZFdEcVRWbR^ZFR`h`cVkgliRw~5ZFR`dG\1vTcVsyv^cVpDWbSVpml|tTZy�aRwZFtq`U	pgcV~u_TS�WbdmcolrR^¬�pgZ?ZÄ�OWfkgd@XPÖgÖ�lfXdgvTcVpPqnl`li� � zÐÖ�R|dgvTcVp�pgZFsFdmcVliR	\ÔZGtwluRTlid�sFliRTpmcVtTZFk�pgcV~u_TS�WbdmcVliRu~5Z?dgvTl`tTpPWfRTt|\YZG\1cVSoSliRTSVU5lbhrZFkgh`cVZF\ dmvTZGdgvwkgZFZEjTkgZ?hxcVlr_TpgSVU�~5ZFR`dmcolrRTZFt�WbRaWfSoU`pmcop1dmZFsyvTRTcV]`_TZFp�liR	�WV { RTZ?dgp\1codmvTli_wd1coR`dmZFkgjTkmZFdeWfdgcVliR�zY1�T�`ºE� « ¦i´[¢��i�	ºD��´ â ���b� WbkmZDqaWfpgZFt¡liR|dmvTZGsFlrRTpgdmkg_TsFdmcVliR	lbX�W�« �e¦r§ â ¦i��¢V o¢®´�µG¼ « ¦ ê â¬�Ï/Z � \1vTcVsyv5kmZFjTkmZFpgZFR`dmp7��coRwtTcVhxcVtT_nWbSVSVUx��dgvwZGRTZFd1~�Wbkg�`cVRT}rpÔWbRTt�pmcoRw}iSVZ�dgkeWfRTpgcVdmcolrRu�ak �
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cVRT}ipOqnZFd�\YZFZFR5dmvTZF~	z�Ö[X�dgvTZ1RwZFdLpgU`pmdgZF~�cVpLqnli_TRTtwZFt��rdgvTZ1kmZ7WbsyvaWfqTcVSocVd�U�}ikyWbjTvucVp��aRTcVdmZWbRwtGdgvTZYtTc���ZFkgZFR`dL]`_aWfSVcodyWbdmcohrZ�jTkmlijnZFkgdmcVZFpLs7WfRDqnZÔZ�WbpgcVSVUPhrZFkgc²�aZ?t�zOÖ[XadgvwZÔRTZ?d�pgU`pmdgZF~�cVp_TR`qnli_TRTtwZFt��TdmvTZGÏ/Z�cVpÔcVR`�aRwcodmZGWbRTtKcodmpÔs?liRTpmdgkg_wsFdgcVliR�cVp1RTlrdÔjnlipmpgcVqTSVZizOÖ�R5dmvTcVp1s7WbpmZi��aRTcVdmZP}ikyWbjTvwpÔ�`RTlb\1R�Wbp §e�r£7� « ¦r�7¢Ú o¢�´[µP¼ « ¦}ê â � s7WbRKqaZ�sFlrRTpgdmkg_Ts?dgZFt¬®pgZFZr�`X�lrkLZF¾TWb~KjTSVZi�� ³T� � ³i³ � � 9 ! � zßÖ�R�pgjTcVdgZ;lbXLcVdgp1jnlb\ÔZFk��TZFR`_T~KZFkeWfdgcVliR�cVp1lbX[dgZFR�tTced5sF_TSVd1dml5WbjTjTSVU`�`ZFhiZ?RcVR5pm~�WbSVS`RTZFdmp7�wtT_TZPdmlDcVdmpÔsFlr~5jT_wdeWbdmcVliRaWfSTsFli~KjTSVZF¾`cVd�U5¬�cVdLcVpYpgdgkmliRT}rSVUusFli~uqTcVRaWfdglrkgU � zf �T¦f oµ��F¢V�Ô��µ�´ « ¦i�`� ª � « ºE¦i´[¢��i� jTkmlxs?ZFZFtTpYdgkyWbRTp X�likm~5cVRT}1W1RTZFdOpmUxpmdgZF~hgÇi��� x Æ ���cVR`dgl2W�RTZ?d=pmU`pgdgZ?~jgè��Çk�%� � x Æ � � � jwkgZFpmZFkgh`cVRT}GdmvTZÔpmZFdOlbXajwkglijnZFkmdgcVZFpWlIdgl�qnZÔhrZFkgc²�aZ?t¬�c�z Ziz`gè�npeWfdgcVp��nZFp1dgvTZ�jTkglrjaZ?kgdgcVZFp/l�c��,gêpeWbdmcVp��aZFp1dmvTZF~ � z { vTZ1�aRnWbSn}ilxWfSacVpLdmlDhrZFkgc²X�UdgvwZ5jTkmlijnZFkgdmcoZ?pml cVRngè�YcVRW�~5lrkgZEZ7WbpmU^\�W�U	dgvaWfR^cVRngPz { vTZKpgdyWbdgZKpgjaWfsFZ�lbX^gè�~�W�UuqnZ�qTcV}i}rZFk1dgvaWfR�dgvaWfdPlbX`gP�Tqw_Td/gè��~�W�UuqaZ?SolrRT}udgl5W;pg_wqasFS�Wfpgp�X�lik1\1vwcosyv�pgdyWbdmZZFR`_T~KZFkeWfdgcVliRKs7WbR�qnZDW�hilrcotwZFt�zo1�y�r�x§�´[¢��i�|ºE��´ â �7�f� WbkmZ2W;pgjnZFsFc�WbS�sFS�Wbpmp1lbX=dmkeWfRTp�X�lrkg~�WbdgcVlrRD~KZFdgvTl`tTpYcVR5\1vTcVsyv|WpgZ?]x_wZFRTsFZulfX=RTZFd�pgU`pgdmZF~5p�jTkgZ?pgZFkmhxcVRT}KdgvTZ;jTkglrjaZFkmdgcVZFp�dgluqnZGpmdg_TtTcVZFt¡cop1s?liRTpmdgkg_wsFdgZFt�z{ vTZKsFliRTpmdgkm_TsFdgcVlrR^cop;tTliRTZucVR	pg_TsyvIW5\1W�U|dmvaWbdGdmvTZ5RwZFdGpgU`pmdgZF~p��� z%q�Í x Æ�� z%q�Í � cVp�gpm~�WfSoSVZFkm�u¬�SVZFpgpY~�Wfkg�`cVRT}ip�likY~�WfcoR`dyWbcVRTcVRT}1dgvwZPkgZ�WbsyvaWbqwcoSVcVd�UGpmZFd1cVdLvaWbpßSoZ?pgpYjTS�WbsFZFpYlikdgkyWbRTpmcVdgcVliRTp � dgvaWfR�dgvTZGjwkgZFh`cVli_Tp1cVRKdgvTZGpmZF]`_TZFRTs?Zi�S�%�ãz x Æ�� z � z{ vTZ5WfjTjTSVcVs7WbqwcoSVcVd�U�lbX1kgZFtw_TsFdgcVlrR~5Z?dgvTl`tTpGcVpGSVcV~5cVdmZFt|q`U�dmvTZ5Z?¾xcVpmdgZFRTs?Z�lfX�cVkmkgZy�tT_Ts?coqwSoZ1RwZFdÔpmU`pgdgZ?~5p7zO�OkyWbsFdmcos�WbSVSVUGpgjnZ7Wb�`cVRT}n�idmvTZ1kgZFtw_TsFdgcVlrRTpÔlrqTdeWfcVRTZFt5WbkmZ1RTlikm~�WfSoSVUsFlrRTpgcVtTZFkyWbqTSVZi�LWfRTt	s7WbRWfSoSVlb\ dmvTZutTZFpmcokmZFt^jTkmlijnZFkgdmcoZ?pDdml|qaZuhrZFkgc²�aZ?t^tTcVkgZFsFdmSVUxzãjYZy�s7Wf_TpgZYlbXTdgvwZÔZF¾`cVpgdmZFRTsFZ1lfXTcokmkgZFtw_TsFcVqTSVZLpgU`pmdgZF~Kp7�bdmvTcVp�~5Z?dgvTl`t�~u_TpgdnqnZÔsFlr~5jTSVZF~KZFR`dgZFtq`U5lrdgvTZFkmp7zÁ�cVRaWbSVSVU`� �F´ « �`§7´[� « ¦b O¦i�T¦f oµ��F¢V�u´��y§ â �T¢�r7�`�?� cVR`hiZ?pgdgcV}`WbdgZ;dgvTZEkgZFS�WfdgcVliRTpmvTcVjTpPqnZFd�\YZFZFRdgvwZuqaZFvnW�hxcVlr_TkPlfX�WKRTZFd�pgU`pgdmZF~�WbRTt¡codmp�pgdgkm_TsFdm_TkgZ	¬�vTZFRwsFZ5dmvTZFcVk�RaWb~KZ � �w\1vTcVSoZEdgvwZcVRTcVdgc�WbSY~�Wfkg�`cVRT}�WfsFdgp��1qaWbpmcVs7WbSVSVUx�LWfp�W¡jaWbkyWb~KZFdgZFk�zÙÖ�RIdgvwcopuS�WfpgdusFS�Wbpmp5lfX·WbRnWbSVU`pgcVpdgZ?sevwRTcV]x_wZFp7�n\YZ2s�WbR�tTcVpgdmcoRw}i_TcVpgv�d�\YlDpm_TqT}rkgli_wjTp7�
���?sL¢��T�y¦ « ¦b  ¼i��� « ¦mtcsß¢��T�y¦ « ê « �y¼ « ¦iºEºD¢��r¼��y¦f� �y�	´��y§ â �T¢�r7�`�?� �O\1vwcosyvWfkgZ5qnWbpgZ?tliR5dmvTZPRwZFdÔpmdeWfdgZ�ZF]`_aWbdmcVliR�z�Ö�R5sFZ?kgdeWfcVR�WbRnWbSVU`pgcVpLdgvwZFUujaZ?kg~5cVdÔW·X¯WfpgdLtTc�Wf}iRTlrpgcVp\1codmvTli_wd1dgvTZ�RTZFs?ZFpgpmcod�U�lfX°Z?Rx_w~5ZFkyWbdgcVlrR�z
�r�vu « ¦}ê â �y¦b�F�y�5´[�y§ â �T¢%r��x�?� �TcVR�\1vTcVsyv�dmvTZ�RTZFd�cop1pmZFZFR�WfpPWEqTcVjaWbkmdgcVdgZ�}rkeWbjwvÄWfRTtpgli~KZI�eWbtIvTl`sF�^kmZ7WbpmliRTcVRT}rp�¬ÚX�kgZF]`_TZ?RxdmSVUÓtwZFkgcVhiZ?tIX�kglr~!dmvTZ��akmcVRT}^kg_TSVZ � WbkmZWbjTjTSVcVZFt�z { vTZ?pgZ	~5ZFdmvTl`tTp�WfkgZ|ZFpmjaZ?sFc�WbSVSVUÓZ �¥ZFs?dgcVhiZ	cVR(WbRaWfSVUxpmcVRT}�kmZFpgdmkgcVsFdmZFtpg_TqnsFS�WbpmpgZFp�lbXOlikmtTcVRaWbkmU5RTZFdmp7z
{ vTZ�dgvTkmZFZG}rkgli_wjTpÔlfX°WfRaWbSVU`pgcVpYdgZFsyvTRTcV]`_TZFp1lr_TdgSVcVRTZFt�WbqnlbhiZ�WbkgZ�q`UuRTlE~5Z7WfRTpLZF¾r�sFSV_TpmcohrZi�nqT_Td�sFli~KjTSVZF~5ZFR`dyWbkgU`zL��likm~�WbSVSVUudgvwZGtTZFpmco}rRTZFk�s7WfR|_TpgZEdgvwZF~ WbsFs?likgtwcoRw}�dmldgvwZGRTZFZFtwp2lfXLdgvTZGlrRT}ilrcVRT}5WbRaWfSVUxpmcVpÔjTkml`sFZFpgp�z2Q�q`h`cVli_TpmSoU`�TWbSVdmvTli_T}rv�\ÔZGvnW�hiZ�tTcVpgdmcoR½�}i_wcopmvTZFt	qaZ?d�\ÔZFZ?R^dgkeWfRTp�X[likg~�WbdmcolrRwVbkmZFtT_Ts?dgcVliR|WbRwt|pgdmkg_TsFdm_TkeWfS�WfRaWbSVU`pgcVp�~5ZFdmvTl`tTp7�ncVd~u_Tpmd2qnZ5jnlicVR`dgZ?t^li_TdGdmvaWbd�~Klipgd�jnlijT_wSÚWfkGkgZ?tT_TsFdmcolrR^dgZFsyvTRwco]`_TZ?p5WbsFdGqnWbpgcVs7WfSVSoU¡liRdgvwZPRTZFdYpgdmkg_Ts?dg_TkmZGSVZFhiZFS�WbRwtudgv`_TpYs7WbRuqnZPsFlrRTpgcVtTZ?kgZFt|WbSVpmlDWbpLpmdgkm_TsFdg_wkeWbS�dgZFsyvTRwco]`_TZ?p7zÁwlikY\1vaWbd1s?liRTsFZ?kgRTp�dgvwZG]`_aWbSVcVdeWfdgcVhiZ�WbRaWfSoU`pmcopYlbXLcVR`dgZFkmjTkgZ?dgZFt	pgU`pgdmZF~5p��TcVd1pgvwli_TSVtqnZ^jalrcoR`dmZFt(lr_Td5dmvaWbd�sFlrRTsFSV_TpmcolrRTp|Wbqnli_Td�dmvTZ�jwkglijnZFkmdgcVZFp	lbXDdmvTZ�_wRTtTZFkmSoU`cVRT}ÙWb_½�dglrRTli~Kli_Tp�~5l`tTZFS�s7WbR^qnZEliRTSVU|pm_xd5sFcVZFR`du¬�Ziz }az;X�lrk�qalr_TRTtTZFtwRTZFpgp � �ORTZ?sFZFpgpyWbkmUÙ¬�Ziz }azX�lrkPkgZ�WbsyvaWbqwcoSVcVd�U � lik1RTZ?codmvTZFk�pg_yd5sFcVZFR`dPRTlrkPRTZFs?ZFpgpyWbkgUê¬�Ziz }az�X�lik1SVcVhiZFRwZFpgp � zPÁwlik�jaWbk �
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dgcVsF_TS�Wbk�RTZFd�pg_TqnsFS�WbpmpgZFpG_wRTtTZFkK�gkgZ�WbpglrRaWbqwSoZEWbpgpm_T~5jwdgcVliRTpm�uliR�dgvwZGqaZ?vaW�h`colr_TkPlfXLdgvTZZFR`hxcVkmliRT~KZFR`dÔRTZ?sFZFpgpyWbkmU�WbRTt�pm_xd5sFcVZFR`d1sFliRwtTcVdgcVliRTp1Z?¾xcVpmd7z
3�4#z {|B�9;@DC5:O<F:~}�9G:OM^� BmB-NWE5M�J°M�9G>FE59�}�<F@F< NwC C;JL9GH$E
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JLK#ÓMKC£ ¤�¥n�nSV��¥nSV��Z\�?��� ÕM`bUX`bYcY¦Z\UXW^��� ÕM`bUX`bYcY
�øC-. 9 .P?/? 3 ,`Y 9 J+C ^ &)G/&)J[C W J+, 3 G/, 3 C-?`&)G/&)J[CD]zG/J¢HB.K7T&)Q+.6&)C 3 ?`Y�?`G/.PE � à²ì`�d�µ��&)?6&)G/?.PQ[.PCZG`* 3 7s&)CZ@BC-&)G`.�@B,/. 3 H-&)7)&)GXY � &X2 .[2bG`V-.z.P�Z&)?/G`.PC 9 .cJ WÇ3 @_,/&)C-(>,`.PF_.PG/&)G/&)Q+.6?`.P~Z*-.PC 9 .k��§9 J[CZG 3 &)C-&)C-(z] � õ¯�n§ & Ú l)à²ì`�d�i�r?/* 9 VNG`V 3 Gb�d� Îs¨ÐBÑ � î �d� 3 C ^ Ò § � ] �%±Å÷ 2¶I?`&TC=(cG/V-.p?/G 3 G/.p.P~Z* 3 G/&)J[C 3 ? 3 7)&)C-. 3 ,/&)? 3 G/&)J[CKJ W G`V-.z,/. 3R9 V 3 H=&T7)&)GXY>?`.PG �¬3 C ÖgØ[Ø-¼L´Ü Þ ÖZ·-ý J W G/V-.uCZ*-EcHB.g,�J W G`&TEK.P?¬] 9L3 CKHB.O@B,/. ^ &)C � à²ì/�d���s&)?�([&)Q[.gCcH�YpG/V=. W J+7T7)J { &)C-(Ú 5�5|l Ûc© �«ª �°��� & W ª � ]bG/V=.PC^��.P7)?/. ÷ � �

$ �Zl)]e� � E 3 ��2 Ûc© � Ò?L2 GL2 � � �d� ¯ û � ÒÅî�÷Ò�î�÷
l°0=2�« ÷ �

abV-. ^ * 3 7tJ W l Ú 5�5Å0-2�« ÷ ��&)? �
$ �Zl)]e� ® � E>&)C'2 ö � � �?L2 GL2 ö �Rû¤ü Ð Û ©ö î�÷

l°0=2�«T�7�

èd. 3 ,/.K&TCZG`.P,/.P?`G/. ^ J+C 9 V 3 , 3R9 G/.P,`&TÙg&TC=( { V-.gC $ ��l ]e��([JZ.P?pG/JN&)CZ@_C-&)GXY�2cabV=. Ú 5�50-2�« ÷ V 3 ?p� � �d� 3 C ^ ÒÕ�ù÷¢3 ? 31W . 3 ?/&)H-7).K?/J[7)*-G`&)J[C'2 ¶I?/&)C-(¢@B,`?/G ^ * 3 7)&TGXY 3 C ^*-CZHBJ+*-C ^ . ^ C-.P?/?1G`V-.PJ[,`.PE>? W ,`J[EÊ7)&)C-. 3 ,6F-,`J[(+, 3 EKE>&¨C-( 3 C ^ 7 3 G/.P,pG/V=. 3 7)G/.P,`C 3 G`&TQ+.P?G/V-.PJ+,/.PE � G`V-. W J[7)7)J { &)C-(�F-,/J+FB.P,`G/&).P? 9L3 CUH_.�?/G 3 G/. ^ �
���
	b� Û �
gö �É��Ê j â-¼ ßPÞ:¹m¹TÞ ó ¶m·[¸c»)â-´`¼j¼�½P»°³+»°¼�±6¼�·-»½z³[´/¼p¼)áLÖZ¶mô�³ ¹ ¼L·=»iknHlr] ¶)½b½P»°´gÖ�º�»hÖ�´`³ ¹m¹)× ´/¼�Ø ¼�»°¶»°¶mô�¼ o ¶ l ¼ l »Tâ=¼L´`¼§¼jã+¶)½P»m½�³¬ ¹ ³[´h¸[¼�¼�· Þ ÖR¸�âb® �d� ½úÖZºjâ1»Tâ=³[»] ºj³[· Ü ¼r¿�´`¼äýK¶m·P¿�·=¶m»°¼ ¹T×cÞ`ß »h¼L·xr l
@ l j â=¼L´`¼6ý Þ ¼g½z· Þ »r¼äã+¶)½P» ö îá÷ ½PÖ�ºjâN»)â-³+» ö �mûDü Ð Ûu© o Ø ¹ ³[ºj¼�² Ü ³:½P¼äý£Ø ¼�´j½hØ-¼äº�»h¶môL¼ ê
tul j â=¼L´`¼6¼jã[¶ ½ú»½ d îÅÛc© ½PÖZºäâD»)â-³[» û²� d î�÷Ké »h´/³+·Z½P¶m»h¶ Þ ·�² Ü ³:½ú¼jýuØ-¼L´ú½°Ø-¼jºL»h¶mô�¼ ê���
	b� Û �
gö �É�g{ j â-¼ ßPÞ:¹m¹TÞ ó ¶m·[¸c»)â-´`¼j¼�½P»°³+»°¼�±6¼�·-»½z³[´/¼p¼)áLÖZ¶mô�³ ¹ ¼L·=»ik
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%¬&)([*-,`.v0-2V�Ã« � a { J 9 J[C-?`.P,/Q 3 G/&)Q[. 3 C ^ 9 J[C=?/&)?/G`.PCZG � ?/G/,`*-G/*=, 3 7)7)YÅC-J[C S�7)&)Q[.KC-.PG/? � l 3 �, 3 C � l û � � , ��ÿ ê Ù �'ÿ�� « � G/VZ*-?pà &)?6C-J+Gc?/G`,/* 9 G`*-, 3 7)7TY\7)&TQ+.[ IlHa�p, 3 C � l û � � , �ÿ ê Ù �'ÿR� , �'ÿ obo �'ÿR� « � G`VZ*-?bC-J 3 C=? { .P,L2
nHlOà ¶)½b½P»°´gÖ�º�»hÖ�´`³ ¹m¹)× ´/¼�Ø ¼�»°¶»°¶mô�¼ o ¶ l ¼ l ³ ¹m¹ »°´`³[·Z½P¶m»h¶ Þ ·Z½ ³+´/¼u½P»°´gÖ�º�»hÖ�´`³ ¹m¹)× ´/¼�Ø ¼�»°¶»°¶mô�¼Ùr l
@ l j â-¼�´/¼zý Þ ¼g½6· Þ »¡¼jã[¶ ½ú» ö î�÷ ½PÖZºjâv»)â-³+» ö ��ûpü I ÷
tul j â-¼�´/¼z¼jã[¶ ½ú»½ d îÚy ½PÖZºjâv»)â-³+» ûÏ� d î�÷
� ^ &)G/&)J[C 3 7)7TY � G/V-. W J[7)7)J { &)C-( 9 7 3 ?/?`& 9L3 7¬,/.P?`*-7)G/? 9�3 C1HB.�?`G 3 G`. ^ ��«µ³ � ³ � «�´ � ����
	�� Û �
Pö���� yn� � ¼L» à Ü ¼p³>·-¼�»b³[·=ý û ¶m»m½z¶m·=ºL¶mý+¼L·=ºä¼p±p³[»h´P¶Óã lnHl�¼�¿rà ¶)½I½P»h´PÖZºL»hÖZ´/³ ¹m¹T×A¹ ¶mô�¼ �Â Ûý½ à ¶)½I½P»h´PÖZºL»hÖZ´/³ ¹m¹T× ´/¼�Ø ¼�»h¶m»°¶ôL¼ l
@ l�¼�¿rà ¶)½�½P»°´PÖZº�»°ÖZ´`³ ¹m¹)×z¹ ¶môL¼A³[·-ýK½P»°´gÖ�º�»hÖ�´`³ ¹m¹)× Ü Þ Ö�·=ý[¼jý ÃÂ Û�½ à ¶)½�º Þ ·Z½P¼�´PôL³+»°¶ôL¼l°õZö î�y ½PÖ�ºjâN»)â-³+» ö �Pû �²÷ � ³[·-ýcº Þ · ½ú¶ ½ú»h¼�·-» lhõ�d îzy ½PÖZºäâ¢»Tâ=³[» û�� d �²÷ ��l
tul�¼�¿zà ¶ ½Uº Þ ·-·=¼äº�»h¼äýÛm4º Þ ·Z½P¶)½P»°¼�·-»p³[·-ý\º Þ ·Z½P¼L´gôL³+»°¶mô�¼ �Â Ûý½ ¶»z¶)½>½P»h´ Þ ·[¸ ¹)× º Þ ·�²·-¼jºL»h¼jý l
Ünl�¼�¿rà ¶)½ ¹ ¶mô�¼6³+·-ý Ü Þ ÖZ·-ý+¼jý �Â Û�½ à ¶)½u½ú»h´ Þ ·[¸ ¹T× º Þ ·-·=¼äº�»h¼äý1³+·-ý>º Þ · ½ú¶ ½ú»h¼�·-» l
¾u.PG�?/G`,/* 9 G/*-,`.P?b&)C>%'&)(+*-,/.I0=2o��« 3 ,/. 9 J[C-?`&T?`G/.PCZG 3 C ^ 9 J+C-?/.P,`Q 3 G`&TQ+. � H-*-G�G`V-.P,/. ^ JZ.P?C-J+Gz.P�Z&)?/G 3 7)&)Q[.pE 3 , � &TC=( W J+,§G`V-.PED2c�ÕE>J+,/. 9�3 ,/. W *-7 3 C 3 7TYZ?`&T? 3 7T7)J { ?�G/J1&)E>F=,/JRQ[.G/V=. 3 HBJRQ+.z,/.P?`*-7)G { &TG`V 3 ´`³[·[µ1º Þ ·-ý[¶m»h¶ Þ · J+CNG/V-.p&)C 9 & ^ .PC 9 .6E 3 G`,/&)�cJ W à � û 2IabV=&T?3 C ^ J[G`V-.P,c,`.P?/*-7)G`? 3 ,/.1?`*-E>E 3 ,/&)ÙP. ^ &)CdG/V=.UC=.P�ZGcF-,/J+FB.P,`GXY�2dMO. 9L3 7)7 �¬W ,`J[EÊ?`. 9 G/&)J+CqP2�«-2�«-2 , � G/V 3 G � ê Ù �63 C ^ � obo � ^ .PC-J+G/.rG/V-.r?/.gG/?�J W ês~Z* 3 7-orJ+C   & 9 G � .PG/? 3 C ^ orJ+*-F-7). ^orJ[C   & 9 G � .PG`? � ,/.P?`FB. 9 G/&)Q[.g7TYZ2���
	�� Û �
Pö���� y�y � ¼L» à Ü ¼p³>·-¼�»b³[·=ý û ¶m»m½z¶m·=ºL¶mý+¼L·=ºä¼p±p³[»h´P¶Óã l
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nHl5¼�¿�à ¶)½ ¹ ¶mô�¼>³+·-ý Ü Þ ÖZ·-ý[¼jý �Â Ûý½ à ¶)½p½ú»h´ Þ ·[¸ ¹T× º Þ ·-·-¼jº�»°¼jýÛm£º Þ ·Z½P¶)½P»°¼�·-»Ým£³+·-ý, 3 C � l û � ü ÿ � ê Ù ��ÿ Ð �Þl
@ l5¼�¿�à ¶ ½>º Þ ·Z½P¼L´gôL³+»°¶mô�¼Am§º Þ ·Z½P¶)½P»h¼L·=»�m�³[·-ý , 3 C � l û � � ÿ � obo �¬ÿ Ð �í�Â Ûý½ à ¶)½½P»h´PÖZºL»hÖZ´/³ ¹¹T×A¹ ¶mô�¼z³[·=ý>½P»h´PÖZºL»hÖZ´/³ ¹m¹T× Ü Þ ÖZ·-ý[¼jý l
abV-. 9 J[C ^ &)G`&TJ+Cv&)CdF-,`J[F_.P,/GXYÅ0-2V�i�+2V�zV 3 ?6H_.P.PC\F-,/JRQ+.PCwG`JNHB. 3 7)?/J¢?/*�· 9 &).PCZG W J[,?/J[EK.6?`*-H 9 7 3 ?/?`.P?cJ W C-.PG`?>�V�L« � , ÷�� 2cªuH-?/.P,`Q[.1G/V 3 G � .PQ[.PC W J[,�?`G/,/* 9 G/*-, 3 7)7)YvH_J[*=C ^ . ^J[, ^ &TC 3 ,/YpC-.PG`? �+{ . ^ JzC-J[GsV 3 Q+. 3u9 J[EKF-7).PG/. 9 V 3 , 3R9 G`.P,/&)Ù 3 G/&)J[CKJ W ?/G/,`* 9 G`*-, 3 7t7T&)Q+.PC-.P?`?L2� &)C 9 . ÿ � obo �'ÿ ü ÿ � ê Ù ��ÿ¨� G/V-.g,/.p&T?�?`G/&)7)7 3 , 3 C-([.zJ W C-.PG`? { V-& 9 VN? 3 G/&)? W YUC=.P&)G/V-.P,AG/V-.C-. 9 .P?`? 3 ,/Y�C-J+,6G`V-.1?/*�· 9 &T.gC�G 9 J[C ^ &)G`&TJ+CwG`JvH_.1?/G/,`* 9 G`*-, 3 7T7)Y\7T&)Q+. 3 C ^ ?/G`,/* 9 G/*-, 3 7)7)YHBJ+*-C ^ . ^ ©sabV-. 3 ^-^ . ^ , 3 C �A9 J[C ^ &TG`&)J[C 3 7)7)J { ?'G/J�?`G 3 G`.bG/V 3 GsG/V-.bC-.gG�&)C6%¬&T(+*-,/.b0-2V��«-2 3&T?1?`G/,/* 9 G/*-, 3 7)7)Y�C-J+CZS�7)&)Q[.+2|¾I.PQ+.P,/G`V-.P7).P?`? � C=J[G/V=&TC=( 9L3 C²H_.v? 3 & ^ 3 HBJ+*-G1?/G/,`* 9 G`*-, 3 77T&)Q+.PC-.P?`?IJ W G/V-.AC-.PGb&)CU%¬&)([*-,`.z0-2V�Ã«=2 H¬25s,/J+FB.g,/GXYU0=2V�i�b&)?rF-*-,/.g7TYc?`G/,`* 9 G/*=, 3 7rlm&X2 .[2 � G`V-.�&)C-&)G/& 3 7-E 3 , � &)C-(�&)?rC-J[G 9 J[C=?/& ^ .P,`. ^3 G 3 7)7��P2¤¾I.PQ+.P,/G`V-.P7).P?`? � &)GK&T? 9 7). 3 ,1G/V 3 G 3 G`JZJ ?`E 3 7T7b&)C-&)G`& 3 7IE 3 , � &)C-(Ålm.[2 (_2 G/V-..PE>F-GXYDE 3 , � &)C-(x�OE 3f� .pC-J[Cd7)&)Q[. 3 C�YDC-.PGp?/G`,/* 9 G/*-,`.[2d�Õ7).P?`?6G`,/&)QZ& 3 7�7)J { .g,zHBJ+*-C ^W J[,rG/V-.u&)C-&)G/& 3 7-E 3 , � &)C-(uH 3 ?`. ^ J+C>E 3 , � &)C-(u7T&)C-. 3 ,�&)CZQ 3 ,`& 3 CZG/?s&)?¡H 3 ?/. ^ J[Cp@B,`. 3 H=&T7)&)GXYJ W .PQ[.g,/YwG`, 3 C-?/&)G/&)J+C'2Åq W ] & í &)?p@B,/. 3 H-7). 3 Gc7). 3 ?/GcJ[C 9 . �rW J+, 3 CZYwFZSX?/.PEK&   J { ö �ö � � � î ö � ��� Û � ç ì�] � 2'abV=.P,/. W J[,/. ����
	b� Û �
gö �É� ynß �Tß � à²ì/�d��� ¶ ½£³ ¹ ¶môL¼A½ × ½P»°¼�±_mb»)â-¼�· * ö î ÷ ½PÖ�ºjâD»Tâ=³[» ö �Rû �|÷ mö � �d� î E 3 �  #"x� lmö � ��� Û � ç ì�] � � î �¶IC W J[,/G`*-C 3 G/.P7)YpC-J 9 V 3 , 3R9 G`.P,/&)Ù 3 G/&)J[CKJ W 7)&)Q[.PC=.P?/?r.P�Z&)?/G/?r&)Cc7)&TC=. 3 , 3 7)([.PH-, 3 & 9 G/.g,/E>?W J[,�([.gC-.P, 3 7¡C=.PG/?�2cabV-.cC-.PGA?/YZ?/G`.PE &TCD%'&)(+*-,/.>0=2o�+2 H 3 ^-^ &TC=( 3 G/J � .PCdG`J4; n &)? 9 J+CZS?/&)?/G`.PCZG �-9 J[C-?`.P,/Q 3 G/&)Q[. � W *-7¨@B7)7)?�G/V=.z, 3 C �c9 J[C ^ &)G/&)J[C 3 C ^ 3 7)7tFZSX?/.PEK&   J { ? 3 ,`.§E 3 , � . ^ �H-*-GI&)Gr&)?bC-J[C17)&)Q[.[2

JLK#ÓMK Ó àá`ÉÕM`b�nYc��]V�����O¥Hâ^�eZ�UXW^���#Õ�`bUV`aYcYn�
Ú .PGb*-?b*=?/.�C-J {²3 � ¶m³úØ�ÖZ· Þ ô�²X½P»h³ Ü ¶ ¹ ¶m» × ² ¹ ¶¨µ[¼ G/. 9 V-C-&)~Z*-.�G/JpF-,`JRQ[.�G/V 3 G¡G`V-.�C-.PGb?`Y�?`G/.PE&TCÏ%'&)(+*-,/.d0-2¬ÒD&)?>,`.PQ[.P,`?/&)H-7).[2®qXG>?/.g,/Q[.g?NG/J\&T7)7)*-?`G/, 3 G/.NG`V-.D*-?/.DJ W E 3 , � &)C-(D7)&)C-. 3 ,&TCZQ 3 ,/& 3 CZG/? 3 C ^ ?`J[EK.I&)C ^ * 9 G/&)Q[.�,/. 3 ?/J+C-&)C-([?bG`J 3 C 3 7)Y�Ùg.I7)&)Q[.PC-.g?/?IF=,/J[F_.P,`G/&).P?L2�I? 3 F=,/.P7)&)E>&)C 3 ,/Y 9 J+C-?/& ^ .P, 3 G`&TJ+CNG/V 3 G�E 3f� .P?b. 3 ?/&).P,�G/V=.6,`.P?/G�J W G/V-.pF-,/JZJ Wä� G/V-.W J[7)7)J { &)C-(v?`&)E>F-7).1F-,/J+FB.g,/GXY { &)7T7uHB.D*-?`. ^ �wÚ .PG � à²ì`�Åfy�cH_. 3 ,/.PQ+.P,/?`&)H-7).v?`Y�?`G/.PE3 C ^ � � ,/. 3:9 V 3 H-7). W ,/J+E �Åf4l&�2 .[2 � õ�� & Ú l)à²ì`�Åfe�u?/* 9 VDG/V 3 G��Åf ÎÐBÑ � � �P2AabV-.PC� à²ì`� � �r&)?b,/.PQ+.P,/?`&)H-7).[2�I?`?/*-EK.��Åf¬&T?t7)& � .¬� � l°%¬&)([*-,`.¡0-2¬Òr� � H-*-G¬E 3f� &)C-( � �Åf�� {b3 &)G , 3�{r�L� �Åf�� .gE>F-GXY �g�÷1� �Åf�� {b3 &)G ^ .PF'2 ��� � 3 C ^ �ÅfL� J[H%xú. 9 G ��� ³=2Ú .PGb*=?bF-,/JRQ+.I@_,/?/GbG`V 3 G � à²ì/� f �r&T?r,/.gQ[.P,`?/&)H-7).[2 Ú .PGhò®HB. 3 C-J+CZS�C=.P( 3 G/&)Q[.uF-7 3R9 .{ .P&)(+V�G`&)C-(z?/* 9 VKG/V 3 G.òN� ;�Ì ����÷ &£Ú4;�Ì¬&)?�E 3 , � . ^ &)Cc� f 2sabV-.g,/. W J+,/. � òN� {b3 &)G ^ .PF¬2 �t�òN� M �8� òN� J+H%xj. 9 G �8� òN� {b3 &)G { &)G/V¬2 �8� ÷13 C ^ òN� ; ßg��± ÷4W J[, 3 7T7sG`V-.6J+G/V-.g,§F=7 3:9 .P?�2abV-. W *-C 9 G`&TJ+C } l�� � ò � � V 3 ?¬G/V-. W J+7T7)J { &)C-(�F=,/J[F_.P,`G/&).P? �:} l�� î�÷b3 C ^ } lm� f � �÷ %-J+,�G/V=.§?`YZ?/G/.gEø&)C>%¬&)([*-,`.£0=2¬Ò 3 ?/G`,/J+C-([.P,uF-,/J+FB.g,/GXYcV-J+7 ^ ? � } l�� �²÷äãc� � �� f 2sabV-&)? 9L3 C1H_. 9 7). 3 ,`7TYK?/.P.gCUH_. 9L3 *-?/.�ò � � �Ï÷åãc� ��� {b3 &)G , 3�{r��� ��� 7)J 3 ^ �t�
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��� J[F f �£� ��� ^ .gFBJ+?/&)G �6� ��� .PEKF-GXY �£� ��� J[F i �z� ��� {b3 &)G W ,/.g. �z� ��� *-C-7)J 3 ^ �£���� { &)G/V ^ , 3�{ 3 7 �§� ÷ 2 êsQ[.PC\E>J+,/. � &)Gz&)?z. 3 ?/Y\G/J 9 V-. 9y� G/V-. W J[7)7)J { &)C-( � � f &T?pG/V=.F-,`.P?/.PCZG�E 3 , � &)C-( ãc� ]y`�&)?bG/V-.�*-C=&T~Z*-.u@B,`. 3 H=7T.�G`, 3 C=?/&)G/&)J[C¬2q W G/V-.P,`.¡.g��&)?`G/?¡l { 3 ,/C-&)C-( � &TC Ú & 3 F-*-C-JRQ+SX?/G 3 H-&)7)&)GXY 9 ,`&)G/.P,`& 3 G`V-.�*-C=&TQ+.P,/? 3 7+~�* 3 CZG/&¨@B.P,&)?¡*=?/. ^ © � 3 @BC-&)G/.O@B,/&)C-(p?/.g~�*=.PC 9 .>l&X2 .+2 �Z3 @BC-&)G/.uG/, 3 xj. 9 G`J[,/YT�OFB.P,b,`. 3R9 V 3 H-7).�E 3 , � &TC=(��Ì_?/* 9 VpG/V 3 G'��Ì ÎsçÐBÑ ��Ì�è f 3 C ^ } lm��Ì�� ± } lm��Ì�è f � � &)C 3 @BC=&TG`.¡CZ*-EcH_.P,tJ W G/, 3 C-?`&TG`&)J[C@B,`&TC=([? } l�� �|÷ &)?b,/. 3:9 V-. ^ 2rÔr. 9L3 *=?/. } lm�� �|÷åãc� � � � f �B3 F-,`J�J W G/V 3 Gb� f&)?b,/. 3:9 V 3 H-7). W ,`J[E 3 CZYcE 3 , � &)C-(zV 3 ?bHB.P.gCNJ[H-G 3 &)C-. ^ lm&X2 . � � à²ì`�Åf��r&T?r,/.gQ[.P,`?/&)H-7).7�P25s,`.PEc*-7)G/&)F-7)YZ&)C-(zG`V-.6C=.PGz?/G 3 G`.6.P~Z* 3 G/&)J[C¢H�Y�ò { .zJ+H-G 3 &)CNG/V-. W J+7T7)J { &)C-( 9 J[C ^ &¨SG/&)J+C � ¼�¿ ��é � ] ß �Â Û�½ � ò � � Ì�è f � ò � � Ì �êãc� ò �Rû � ç ìX] ß �b��÷¾uJ {z� ,`.PE>JRQZ&)C-(>&)Cw%¬&)([*-,`.>0-2¬ÒKG/V-.KF-7 3R9 .g?6E 3 , � . ^ 3 Gz�Åf1lm&X2 .[2 �t{ 3 &)G ^ .PF¬2 � M �J[H%xú. 9 G �_{ 3 &TG { &)G`V'2 � 3 C ^ @B,/. 3 H-7).pG/, 3 C-?/&)G`&TJ+C-?6l&X2 .+2 � ] ` � 3 C 3R9 Y 9 7)& 9 C-.gG§&)?uJ[H-G 3 &)C-. ^ �?/JcG`V-.P,`.z.P�Z&)?/G/? 3 C�ò ?/* 9 V1G/V 3 G5ò ��û � ç ì�] ß �b��÷-��*nëíì� �=2%=J[,r.P� 3 EKF-7). � G 3b� &)C-( 3 ? { .P&)([VZG/?bG`V-.�7T.gQ[.P7)?b&)C1G/V-. 3R9 Y 9 7T& 9 ([, 3 F-V { .�V 3 Q[. �
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tul �Tß ³N»h´/³úØ ¶)½ o`Þ ´ Ü ¼jº Þ ±p¼P½CrN±6³+´/µ+¼äýÛm§¶m» ó ¶ ¹m¹ ´/¼�±6³+¶m·D±6³+´/µ[¼jý ßgÞ ´c³[· × Ø Þ ½j½ú¶ Ü ¹ ¼·-¼L»Ç½ × ½P»°¼�±ø¼�ô ÞR¹ ÖZ»h¶ Þ · o ¶ l ¼ l ³+» ¹ ¼j³R½P» Þ ·-¼p» Þ µ+¼L·D¶)½ ¬»°´`³jØ+Ø ¼jý ® r l
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qXCdG/V-&)?�?/. 9 G/&)J[C { .6~Z*-& 9 %Z7)YUJRQ+.P,/QZ&). { ?/J[EK.6J W G/V=. 3 C 3 7TYZG`& 9�3 7',`.P?/*=7TG`? W J[,IG`V-.c?/*=HZS9 7 3 ?/?`.P? ^ .ú@BC-. ^ &)C6orV 3 F=G/.P,�«-2Éèd.�J[,`( 3 C=&T?`.�G/V=.¡E 3 G/.g,/& 3 7 3 ,/J[*=C ^ F=,/J[F_.P,`G/&).P?s&)C-?/G`. 3 ^J W ^ .P? 9 ,`&)H-&)C-(6G`V-.�,/.P?`*-7)G/? W J+,�. 3:9 V1?`*-H 9 7 3 ?/? �-{ V 3 G { J[*-7 ^ 7). 3 ^ G/J 3 H-*-C ^ 3 CZGr,/. ^ *=CZS^ 3 C 9 &T.g?L2Õlhª Wp9 J[*-,`?/. � F-,`J[F_.P,/G`&T.g?UJ W 7 3 ,/(+.U?`*-H 9 7 3 ?/?`.P?1?/* 9 V 3 ?kê Ù ?`Y�?`G/.PEK? �I3 ,/.&TC=V-.P,/&)G`. ^ HZYcG/V-.g&T,u?/*-H 9 7 3 ?`?/.P?�?`* 9 V 3 ?I%'oxJ[,V��%D?/YZ?`G/.PEK?L2 �ªu*-,b&)C�G`.PCZG/&)J[CK&)?bG/Jc?/V=J { V-J { G/V-.z,`.P?/G`,/& 9 G`&TJ+C-?I&)EKFBJ+?/. ^ H�Yc?`*-H 9 7 3 ?/?`.P?eg ^ .j@BC-&¨SG/&)J[C-? �t3 GbG/V=.6F-,`& 9 .zJ W 7)J[?`&)C-(c?/J+E>.�E>J ^ .P7)7)&)C-( 9L3 F 3 H=&T7)&)G/&).P? �ZW�3:9 &)7)&TG 3 G`.IG/V=. 3 C 3 7)YZ?/&)?L2abV-. ^ .P?`&T(+C-.P,�Ec*-?`Gb@BC ^ 3K9 J[EKF-,/J+E>&)?/.�H_.PG { .P.PCdE>J ^ .g7T7)&)C-(pFBJ { .P, 3 C ^ 3 Q 3 &T7 3 H-&)7ÓS&TGXY1J W F_J { .P, W *=7 3 C 3 7)YZ?/&)?bG/JZJ[7)? �-{ V-&)7).�J[C-.zJ W G/V-.zG`V-.PJ+,/.PG`& 9 & 3 Cbg ?�([J 3 7)?¡&)?IJ+H-G 3 &)C-&)C-(HB.PG`G/.P,�,`.P?/*-7)G`? W J+,b&TC 9 ,/. 3 ?/&)C-(+7TYc7 3 ,/([.g,b?/*-H 9 7 3 ?`?/.P?�2abV-.�([.PC=.P, 3 7'& ^ . 3 H_.PV-&)C ^ G/V=.§?`G/,`* 9 G/*=,/.pG/V-.PJ+,/YKJ W C-.PGb?`*-H 9 7 3 ?/?`.P?�&T?rG/Jc&)CZQ[.g?/G/&¨S( 3 G`.¡F=,/J[F_.P,`G/&).P?�G`V 3 G¬.PQ[.P,`Y6C=.PGs?/YZ?/G`.PEy&)CzG`V-.¡?`*-H 9 7 3 ?/?Ç.PC	xjJRYZ? � &)C-?`G/. 3 ^ J W�3 C 3 7)Y�?`&)C-(. 3R9 VNF 3 ,/G`& 9 *-7 3 ,r?/YZ?/G`.PEv2sabV-.g?/.z(+.PC-.P, 3 7sF-,/J+FB.g,/G/&).P? 3 ,`.§*=?/. W *=7'&)C1G { J { 3 YZ? �

_ abV-. ^ .P?/&)([C=.P,`%�C=J { ?§G`V 3 G�V-.g, Ð V=&T?A?/YZ?/G`.PE l& W &TG�H_.P7)J[C-(+?�G/J 3 C 3 F-F-,`J[F-,`& 3 G/.?`*-H 9 7 3 ?/?y�cH_.PV 3 Q[.g? �/{ .P7)7 � lm.[2 (B2 � 7)&)Q[.PC=.P?/?pE>J+C-J[G`J[C-& 9 &)GXY � .P�Z&)?/G/.gC 9 .NJ W V-J+E>.?`G 3 G`.P?e�g2
_6a .gC-.P, 3 7 3 C 3 7TYZ?`&T?_E>.gG/V-J ^ ?tH_. 9 J+E>.�EKJ[,/. 3 F-F=7T& 9L3 H-7).sJ[,tE>J+,/. 9 J+C 9 7)*-?/&)Q+.Ilm.[2 (_2 �EKJ ^ .P7 9 V-. 9 %Z&)C-( W J+,¡%'o � 7)&)Q[.gC-.P?/? 3 C 3 7TYZ?`&T? W J[, 3 7)7-G`V-.I?`*-H 9 7 3 ?/?`.P? 9 J[C-?`& ^ .P,/. ^ �P2

abV-.bG/. 9 V-C=& 9�3 7 ^ .PQ[.g7TJ+F-E>.gC�G¬J W G/V-.bF=,/.P?`.PCZG/. ^ ,/.g?/*-7)G/? ��3 C ^ E 3 CZYIJ[G`V-.P, ^ .PG 3 &T7)?sG/V 3 G3 ,/.�J+*-G¡J W G/V-.�? 9 J[F_.�J W G/V=&T?rQ[.g,/Y>?`* 9P9 &)CZGbF-,`.P?/.PCZG 3 G/&)J+C �Z9L3 CKHB. W J+*-C ^ &TCN�V��³ ��� �V��, ���� «+« �/� � «�Ò �/� � , ÷g� 2
JLKcbMK9d eLZ����nUV`aYuY[Z�UVWgf QTUXQih_QT����`aY
qXCz?/J+E>.'?`YZ?/G/.gE>? � ¶m±OØ-³[´P»h¶m³ ¹ ¶m» ×§lJ[, ¸ ¹)Þ Ü ³ ¹jß ³[¶m´g·-¼P½j½ � G`V 3 G¬&)? � .PQ[.g,/Y�G/, 3 C-?`&TG`&)J[C 3 F-F_. 3 ,/?&TC @BC-&)G/.P7)Y1J W G/.PCN&)CN&)CZ@_C-&)G/.z?`.P~Z*-.PC 9 .g?e� 9L3 CNH_. 3R9 V-&).PQ[. ^ ¹TÞ ºj³ ¹m¹)×vl.PQ[.P,`YN?/J+7)*-G/&)J[C1J W3kj 7TJ 9L3 7 j 9 J+C   & 9 GbG`V 3 Gb&)?b.)Út. 9 G`&TQ+.z&)CZ@BC-&)G`.P7)YcJ W G`.PC1&T?bG 3 %+.PC1&TC @BC-&)G/.P7)YcJ W G/.PCn� �
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tn 1o

tn 2p tn 3qtn 4r

%¬&)([*-,`.£0=2V�L0 � �|C-.PGb?/YZ?`G/.PE { V-.P,`.z7)J 9�3 7 W�3 &),/C=.P?/? ^ JZ.P?bC=J[Gb([* 3 , 3 CZG/.P.�&)E>F 3 ,/G`& 3 7)&ÓGXY �3 C ^ { V=& 9 V 9L3 CU.g��V=&TH=&TGrE>J+C-J[F_J[7)Yp?/&)G/* 3 G/&)J+C-?L2

s�Â Û 	b� Û � �É� y Ê�� ¼�» � Ü ¼z³ Ü Þ ÖZ·-ý[¼jýK½P»°´ Þ ·[¸ ¹T× º Þ ·-·-¼jº�»°¼jýut`v�½ × ½P»h¼L± Þ ´xw '&'zy l%�½P¼)áLÖZ¼�·-ºj¼ � &NÚ l��Ô� ¶ ½O¸ ¹TÞ Ü ³ ¹m¹)×¡ß ³+¶m´�¶ {|¶m»r¶)½ ¹)Þ ºj³ ¹m¹T×rß ³[¶´ l
abV-&)?zF=,/J[F_.P,`GXYd&T?pC-J+GzG/,`*-.>&)Cd([.gC-.P, 3 7X2Na 3 %+. W J[,z&)C-?`G 3 C 9 .>G`V-.1C-.PGp?/YZ?/G`.PEÊ&)C%¬&)([*-,`.>0-2V�L0=2cabV-.c?/.g~�*=.PC 9 .Ï� � é ]Pf=]äi=]/k[êZ|w&)?z7)J 9�3 7)7)Y WX3 &),cl 3R9 G/* 3 7T7)Y � ^ *-,`&)C-(NG/V=.J 9P9 *-,`,/.PC 9 .cJ W �NC-J 9 J[C   & 9 Gb&)?b.)Út. 9 G`&)Q[. 3 G 3 7T7�� � H-*-Gb&)G¡&)?bC-J+Gb([7)J[H 3 7)7)Y W�3 &),r?/&)C 9 .£] <C-.PQ+.P,zJ 9P9 *=,/?L2zorJ+CZQ[.P,`?/.P7)Y � G`V-.p?/.P~Z*-.PC 9 . � � é ]Pf-]/k_] < ]/k_]Pf=]äi=]/k[êZ| &)?u([7)J[H 3 7)7TY WX3 &),H-*-GbC=J[Gb7)J 9L3 7)7)Yc?/&)C 9 . { V-.gC-.PQ[.g,I]äi 3 C ^ ] < 3 ,/.z&)C 9 J[C   & 9 Gr] < { &)C-?L2
abV-.r.P~Z*-&)Q 3 7).PC 9 .¡J W 7)J 9L3 7 3 C ^ (+7TJ+H 3 7 W�3 &),/C-.P?`?sV 3 ?sG { J§&)EKFBJ+,/G 3 CZG 9 J[C-?`.P~Z*-.PC 9 .P?L2abV-.Ç@B,/?`GsJ[C-.�&)?¬.P~Z*-&)Q 3 7).PC 9 .ÇJ W 7)&)Q[.PC=.P?/? 3 C ^z^ . 3 ^ 7)J 9 %+S W ,`.P.PC-.g?/? �+{ V 3 G W�3:9 &)7T&)G 3 G/.g?'G/V=.3 C 3 7)YZ?/&)?�J W 7)&)Q[.gC-.P?/?rH_. 9L3 *=?/.�&)G�?/*�· 9 .P?¡G`J 9 V-. 9 %>G`V-. { . 3 %[.P,rF-,/J+FB.g,/GXYcJ W ^ . 3 ^ 7)J 9 %+SW ,`.P.PC-.P?`? �

s�Â Û 	b� Û � �É� y {�� ¼�» � Ü ¼N³ Ü Þ ÖZ·-ý+¼äý ½P»°´ Þ ·[¸ ¹T× º Þ ·-·-¼jºL»h¼jý}t`v®½ × ½ú»h¼�± Þ ´uw '&'zy l
j â-¼�· � ¶)½ ¹ ¶mô�¼6¶ {|¶»�¶)½§ý+¼j³[ý ¹)Þ ºjµ
² ß ´/¼j¼ l
abV-.1?`. 9 J[C ^ 9 J[C=?/.P~Z*-.PC 9 .v&)?p,/.P7).PQ 3 CZG W J[,pG/V-.¢.PQ[.PCZG`* 3 7u&TCZG`.P,/F-,`.PG 3 G/&)J[CÅJ W G/V=.E>J ^ .g7�2��u?/?`*-E>. �ëW J+,I&)C-?/G 3 C 9 . � G`V 3 G�G`V-.c?/YZ?/G`.PE &)C %¬&)([*-,`.40=2V�L0c&)?�&)CZG/.P,`F-,/.PG`. ^ ?/JG/V 3 GzG`, 3 C=?/&)G/&)J[C=?zJ 9P9 *-, 3�W G`.P, 3 ^ .PG/.P,`E>&)C-&)?/G`& 9 ^ .P7 3 YN.P~Z* 3 7¡G`JNG/V-.g&T,A&TC ^ .P�t2>abV=.PC �G/V=.c?/YZ?/G`.PEÊH_.PV 3 Q[.g?z,/.PF_. 3 G/&)C-(NG`V-.cJ 9P9 *-,`,/.PC 9 .UJ W ]Pf=]äi=]/k � C-.PQ+.P,z(+&TQZ&)C-( 3>9 V 3 C 9 .G/Jp] < � ^ .P?`F-&)G/.�&)G { 3 ?¡F_.P, W . 9 G`7TY17)&)Q[.u&TCKG/V-. 3 *-G/J+C-J[EKJ[*-?�EKJ ^ .P7 � G`V-.�&)C�G`.P,/F=,/.PG 3 G/&)J+CV 3 ? ^ .P?/G`,/JRY+. ^ 7)&)Q[.PC-.g?/?I7). 3 ^ &)C-(pG/J 3 ± Þ · Þ Ø ÞR¹)×c?/&)G/* 3 G/&)J+CvlmG`V-. � ,/.P?`J[*-, 9 .P? � C-.g. ^ . ^HZYc]/< 3 ,`. � EKJ[C-J+FBJ+7)&TÙg. ^ � HZYc] i �g2
abV-&)? 9L3 CzC=.PQ[.P,sV 3 F-F_.PC6G`J 3 HBJ+*-C ^ . ^ ?/G`,/J+C-([7)Y 9 J[C-C-. 9 G/. ^ ê Ù ?/YZ?/G`.PEyJ+,\� �-� 5 �3 ?`?/*-EK&)C-(1G/V-.c&)CZG/.P,`F-,/.gG 3 G`&)J[C 3 7)7TJ { ?�F-,`J[(+,/.P?`?Ul&�2 .[2 �'3 G/, 3 C-?/&)G`&TJ+CdG/V 3 Gz&)? 9 J+C�G`&)C�* SJ[*=?/7)Y1.PC 3 H=7T. ^ .PQ+.PCZG/* 3 7)7TY1J 9P9 *=,/?e� � HZY1&)E>F_J[?`&TC=( 34W�3 &), 9 J[C   & 9 G�,`.P?/J+7T*=G/&)J[CNF_J[7)& 9 Y �{ V-& 9 V 9L3 C�HB. ^ J+C-.N&)C 3 ^ &T?`G/,`&TH=*-G/. ^ W�3 ?`V-&)J[CÅF-,/JRQZ& ^ . ^ ?/G/,`* 9 G`*-, 3 7T7)Y 9 J[C   & 9 G`&)C-(G/, 3 C-?`&)G/&)J[C-? 3 ,`. 3 7)7)J 9�3 G/. ^ G/J+([.PG`V-.P, � &)G¡&)?r([* 3 , 3 C�G`.P. ^ G/V 3 GrC-J 3:9 G/&)J+C>&)C>G`V-.�?/YZ?/G`.PEH_. 9 J[EK.P?bF_.P,/E 3 C-.PCZG`7TY ^ &)? 3 H-7). ^ & W G`V-. 3 *-G/J+C-J[EKJ[*-?�EKJ ^ .P7 { 3 ?b7T&)Q+.[2
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JLKcbMKÙN ~ Q Ux�åSX`bUX��`ÚZ�UVW WV���n`b��¥n`bWXUV`aYuY
5'.g,/?/&)?`G/.PCZGd?/YZ?`G/.PEK? ��{ V-& 9 V²&)C 9 7T* ^ .v?`G/,`* 9 G/*=, 3 7)7)YÏFB.P,`?/&)?/G`.PCZGvJ+C-.P?wlC��%=� .PC	xjJRY 3?/G/,`J[C-( º Þ ·�×rÖ�¼�·-ºj¼ F-,`J[F_.P,/GXY �s{ V-.PC=.PQ[.P, W ,/J+E 3 ([&)Q[.gC6E 3 ,8%Z&)C-( { .¡,`. 3R9 VcG { J ^ &£Ú�.P,�S.PCZGIE 3 ,8%Z&)C-([?ÇH�Yá@B,/&)C-(cG { J ^ &)?/G`&)C 9 Gb?/.g~�*=.PC 9 .P? � G/V=.PC { . 9L3 C 9 J+E>F-7).PG`.�HBJ+G/V1?/* 9 V?/.P~Z*-.PC 9 .P? � . 3R9 V { &)G`VNG/V-.A@B,`&TC=([?I7). W G { &)G/VN,`.P?/F_. 9 GAG/J>G`V-.pJ[G/V=.P, � ,`. 3R9 V-&)C-(K&)C 3 CZY9L3 ?`.cG/V-.p? 3 E>.zE 3 ,8%Z&)C-(N��«
, � 2�orJ[C   *-.PC 9 .c&)? 9 7)J[?`.P7)Y1,/.P7 3 G`. ^ G/J ^ .PG`.P,/EK&TC 3R9 Yd��«[« � �&TCZG`.P,/F-,`.PG/&)C-(¢?/.P~Z*-.PC 9 .P? 3 ?�.P�Z. 9 *-G/&)J[C=? 3 C ^ G`, 3 C-?/&)G/&)J+CvJ 9P9 *=,/,/.gC 9 .P? 3 ?zJ[F_.P, 3 G/&)J[C=? �{ V-.PC W ,`J[E 3 (+&)Q[.PC1F_J[&)CZG¡G { J ^ &£Ú�.g,/.PCZGI.g��. 9 *-G/&)J+C-?IE 3 Y6J 9P9 *=, � ^ .PF_.PC ^ &)C-(cJ+C1J[FZS.P, 3 G/&)J[C\G/&)E>.P?AJ[,zJ+G/V-.P,c.g��G`.P,/C 3 7bE 3 G/G`.P,/? � . 3R9 VwJ+FB.g, 3 G`&)J[Cd&)CwJ+C-.>.P�Z. 9 *-G/&)J[C { &)7T7.PQ[.PCZG`* 3 7)7)Y>J 9P9 *=,§&)C1G/V=.zJ[G`V-.P,6l 3 ?`?/*-EK&TC=(6F-,`J[(+,/.P?`?e� � F_J[?`?/&)H-7)Y>&)C 3 ^ &£Ú�.g,/.PCZG�J[, ^ .P,3 C ^ { &)G/V 3 ^ &£Ú�.P,`.PCZGIG`&TEK&)C-(B2-1J[,`.PJRQ[.g, �_9 J[C   *-.PC 9 . W�3:9 &)7T&)G 3 G/.g? 9 V=. 9 %�&)C-(17)&)Q[.PC=.P?/?clmC=J[CZSXG/.P,`E>&)C 3 G/&)J[Ca�ÇJ W FB.P,�S?/&)?/G`.PCZG>?/YZ?`G/.PEK? � &)G6?`*�· 9 .P?KG/JD@BC ^ 3 ,/.gFB. 3 G 3 H-7).N?/.P~Z*-.gC 9 .NG`V 3 G 9 J+CZG 3 &)C-?c.gQ[.P,`YG/, 3 C-?/&)G`&TJ+C'2dabV-&)?p&)?6H_. 9L3 *-?/.N?`* 9 V 3 ,`.PFB. 3 G 3 H-7).1?/.P~Z*-.PC 9 . 3 7)7TJ { ?AG/J 9 J[C-?`G/,`* 9 G 3?/.P~Z*-.PC 9 .1([,/. 3 G/.g,6G`V 3 C 3 CZYN(+&TQ+.PCD?/.P~Z*-.PC 9 .Ï�d@_,/. 3 H-7). W ,/J+E G/V-.K&TC=&TG`& 3 7'E 3 ,9%�&)C-( �3 C ^ G/V=&T?bF=,/JRQ[.g?bG/V 3 Gh� 9L3 CNH_. 9 J[CZG/&)CZ*-. ^ G/Jc.gC 3 H-7).�G/V=.z,/.PF_. 3 G 3 H=7T.�?`.P~Z*-.PC 9 .+2� G/.gF-F-&)C-(zJ+*-G W ,/J[E¤FB.g,/?/&)?`G/.PCZGI?`YZ?/G/.gE>? � G/V=.IF-,`.P?/.PC 9 .zJ W .�Ú�. 9 G/&)Q[. 9 J+C   & 9 G/?rE 3 Y^ .P?/G`,/JRY 9 J[C   *=.PC 9 .[2 wz¶m´`¼jºL»h¼jý[·-¼g½j½ &T? 3b{ . 3 %+.P,'F=,/J[F_.P,`GXYzG/V 3 G'?`G 3 G`.P?sG/V 3 G 3r9 J[EKE>J[C?/* 9P9 .P?/?`J[,rJ W�3 ,/H-&)G/, 3 ,`Yz,/. 3:9 V 3 H-7).rE 3 ,8%Z&)C-([? 3 7 {b3 Y�?¬.P�Z&)?/G �+3 C ^ { V=& 9 VzV=J[7 ^ ? W J[,'?`J[EK.?/*-H 9 7 3 ?`?/.P? �
s�Â Û 	�� Û � ��� ß � � ¼L» � Ü ¼N³ ¹ ¶mô�¼<t`vÕ½ × ½P»h¼L± Þ ´uw '&'zy lh� ¼�» ���Bì`��� & M � l��Ô��l
j â-¼�· M � l à²ì/���i���>M � l)à²ì`���a� ì��� l
qXC W J+,/E 3 7)7TY � ^ &),/. 9 G/. ^ C-.P?/?KE>. 3 C-?�G/V 3 G�G/V-.K.)Ú�. 9 G6J WO3 F 3 ,`G/& 9 *-7 3 ,�,`.P?/J+7T*=G/&)J[CdJ W3c9 J+C   & 9 GI&)?bC-J+G � &T,`,/.PQ+.P,/?`&)H-7). �a� G/V=.P,/.z&)? 3 FBJ+&TCZG { V-.g,/.pG/V-.z.gQ[J[7)*-G`&)J[CmxjJ[&)CZG/? { &)G`VG/V 3 G { V-& 9 V { J+*-7 ^ V 3 Q+.6H_.P.PC\& W G`V-. ^ . 9 &)?/&)J[CdV 3 ^ H_.P.PC\J[G`V-.P,L2KabV-.K.P�Z&T?`G/.PC 9 .>J Wâ Þ ±p¼b½P»h³[»h¼P½ � &X2 .[2 � ?/G 3 G`.P?sG/V 3 G 9L3 CzHB.Ç*-7)G/&)E 3 G/.P7)Yr,/. 3:9 V=. ^ 3�W G/.g, { V-& 9 V-.PQ+.P,s.PQ[J+7T*=G/&)J[C �W J[7)7)J { ? W ,/J[E ^ &),/. 9 G`. ^ C-.g?/? 3 C ^ H_J[*-C ^ . ^ C-.g?/? �

s�Â Û 	�� Û � ��� ß�y � ¶môL¼p³[·=ý Ü Þ ÖZ·-ý+¼äýut`vÏ½ × ½P»°¼�±A½ Þ ´xw '&'zy â-³+ôL¼zâ Þ ±p¼z½P»h³[»h¼P½ l
abV-.c?/YZ?`G/.PE &)Cw%¬&T(+*-,/.>0=2¬«-2 HN&)? 3 CD.P� 3 EKF-7).6J WO3 7)&)Q[. 3 C ^ �úS�H_J[*=C ^ . ^ ?`Y�?`G/.PE{ &TG`V-J[*=GbV-J[EK.I?/G 3 G`.P?L2abV-.�.P�Z&)?/G/.gC 9 .pJ W V=J[E>.u?/G 3 G/.�&)? 3 C1&)E>F_J[,`G 3 C�GÇF-,/J+FB.P,`GXY W J[,rE 3 C�Yp,/. 3 ?/J+C-? �
_ abV-.p?/YZ?`G/.PE &)?�%ZC-J { C1G`J>V 3 Q+.z?/G 3 G/.g?§G`J>,`.PG/*-,`CvG`J �={ V-& 9 V¢&T?uJ W G`.PCN,`.P~Z*-&),/. ^&)CN,`. 3R9 G`&)Q[.c?/YZ?`G/.PEK?L2zorV-J+?/&)C-(>J+C-.p?/* 9 VD?/G 3 G/. 3 ?�G/V=.6&)C-&)G/& 3 7'J[C=.zE 3 %[.P?uG/V-.?`Y�?`G/.PE ´`¼Lô�¼�´j½P¶ Ü ¹ ¼ � &X2 .[2 � � � 9L3 C 3 7 { 3 YZ?rHB.�,`. 9 JRQ[.g,/. ^ 2
_ -1J ^ .g7 9 V-. 9 %Z&)C-(I&)?t7 3 ,`([.P7)YI?`&)E>F-7)&¨@B. ^ � ?/&)C 9 .¡G`V-.P,/.Ç&T?tJ+C-7)YIJ+C-.sG/.P,`E>&)C 3 7R?`G/,`J[C-(+7TY9 J+C-C-. 9 G/. ^ 9 J[EKFBJ+C-.PCZGr&TC1G`V-.�,/. 3:9 V 3 H-&)7)&)GXYc([, 3 F-V'2
_ ¶uC ^ .P, 3 - 3 ,9%[JRQZ& 3 C>&)CZG/.g,/F-,`.PG 3 G/&)J[Cwl.[2 (B2 �-3 ?b&)C ¸+¼L·-¼�´/³ ¹ ¶qp�¼jýc½P» Þ ºjâ-³:½P»°¶mº y ¼�»°´g¶·-¼�»½ ��« � � � ¼L´h¸ Þ ý[¶mº�¶m» ×IJ W G`V-.bE 3 ,8%Z&)C-(bF-,`J 9 .P?/?r&)?�(+* 3 , 3 CZG/.g. ^  +J[G/V=.P, { &)?/. � ?`&TEc* S7 3 G`&)J[CpJ[, 9 J[EKF-*-G 3 G/&)J[CpJ W ?`G/. 3 ^ Yc?/G 3 G`.IF_.P, W J+,/E 3 C 9 .u&)C ^ & 9 .P? 9 J[*-7 ^ H_.IEK. 3 C S&)C-(+7T.g?/?L2
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JLK�bMKi} àá`bZ��&�VZ�]X�����Ù¥Hâ Z\UXW ¥&�V` YÞ¥nZb¥n` `��LSXZb¥n��QTU
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s�Â Û 	b� Û � �É� ß�ß � ¼�» � Ü ¼p³ y�� j ½ × ½P»h¼L± ó ¶m»)â1´/¼j³+ºäâ=³ Ü ¶ ¹ ¶m» × ½ú¼�» M � ³[·-ý ¹ ¶m·=¼ä³+´P¶)½P¼jý´/¼j³+ºäâ=³ Ü ¶ ¹ ¶m» × ½ú¼�» ó ´P» l »)â-¼A½ú»h³[»h¼z¼)á�Ö�³+»°¶ Þ · Ú M �5�*� lnHl �Tß�� ¶ ½4³ ¹ ¶mô�¼ ó ¼L¶Ó¸�â-»h¼jý j ²X½ × ½P»°¼�±_m Þ ´c³ ¹ ¶mô�¼>³[·=ývº Þ · ½ú¶ ½ú»h¼�·-»b½ Þ ÖZ´`ºä¼AØt´P¶mô�³[»h¼

w '&'zy mI»Tâ=¼L· M �>�yÚ M � ��� o ¶ l ¼ l · Þ ½hØ�ÖZ´P¶ Þ Ö+½z½ ÞR¹ Ö�»h¶ Þ ·Z½Cr l�àDÞ ´/¼ Þ ôL¼�´ m¡¶ ß ¶m»b¶)½³ ¹ ¶mô�¼ à6� mb»Tâ=¼L·d»)â-¼c¶·-»°¼X¸+´/³ ¹ ¶m» × º Þ ·Z½P»h´/³[¶·-»m½pºä³+· Ü ¼cý+¶)½P´/¼X¸[³+´/ý+¼äý o Ü ¼jºä³+Ö+½ú¼c¶·»Tâ=¶)½zºä³:½P¼ û ¶)½zÖZ·-¶m± Þ ý+Ö ¹ ³[´Cr
@ l �Tß�� ¶)½6³ Ü Þ ÖZ·-ý+¼jýHm ¹ ¶mô�¼�mb³[·-ý¢´/¼�ôL¼�´j½P¶ Ü ¹ ¼�wVh ½ × ½P»°¼�±_mb»)â-¼�· � & M � ¶ { � &Ú M � �*� ³+·-ý1»Tâ=¼6ÖZ·-¶�áLÖZ¼p±6¶m·=¶m±6³ ¹ j ²X½P¼�±6¶ × Þ ó Þ`ß »Tâ=¼6·=¼L»r¶)½�¿�´/¼j³ Ü ¹ ¼z³[» �zl
tul �Tß�� ¶)½U³ ¹ ¶môL¼Am Ü Þ ÖZ·-ý[¼jýÛm4³+·-ýw´`¼Lô�¼L´ú½ú¶ Ü ¹ ¼ h � ½ × ½P»°¼�±_mp»Tâ=¼L· � & M � l��Y� ¶ {� &vÚ M � �*� l��Ô�äo ¶m·-»h¼X¸[´`³ ¹ ¶» × º Þ ·Z½P»h´/³+¶m·-»½ Þ · Ò ºj³[· Ü ¼§ý+¶)½P´/¼X¸+³[´/ý+¼jý rz³[·-ýp¼Lô�¼�´ ×»°´`³jØ ¶ ½§±p³[´/µ+¼jý>³[» �zl
Ünl �Tß�� ¶ ½4³ ¹ ¶mô�¼^t`v ½ × ½P»°¼�± Þ ´c³ ¹ ¶ôL¼K³[·-ýDº Þ ·Z½P¶)½P»h¼L·-»xw '&'zy m�³[·-ý � � ì`� � &Ú M � �*� mr»Tâ=¼L· M � l)à²ì`���i�.�1M � l à²ì/���T� ì��� lè�� 9�� CNG � %�� � ^ Q � CZG ��� ��J W G/V�� � H_JRQ���?/G � G9�PE<�PCZG`?���� � ^ �����¡ 8¢9�¤£c¥§¦©¨ª¢8��£9« � £9�¤¦��&¢�¬

�¦� .���&¢8£ � �&®Z��¯�£8°��i 8� � ®*° ��± ��²���£c¥x®*° �   � ®¡£9�¡ 8��¢ � £8��¦��³¨´¦� .²������.- a � ²�²�¦�µx¢¶£8¦ � � � ²�¥5¢8��¢8¦�·<�
¦�¨�£9°&�¡�� u¸& 9¦�¸¶�¡ 8£9�¤�Z¢u£8°& 9¦�« � °6²����&� �  k¸& 8¦ �   � ·<·¹�º� � ¬ ê����¡�6£9°&�§² � ¢8£»¯ � �&¼�µ½� � %��¡¢9£�¯
¢8£ � £9�¡·<�¡�5£¹�¤�¾£8°&� �©± ¦����¿£8°��¡¦� 9�¡· j � ¼&�� 8�Z®¡£8�¡¼��&�¡¢8¢: 8�¡¢9«&²�£ � £<£9°&�}²��¡���¡²�¦©¨^£8°��
²����&� �  9��¢8�¡¼� 9� � ®*° �©± ��²��¤£c¥ �   � ¸�° j ® � � ± �i���¡ 8¥�°��¡²�¸5¨´«&²c¬.Àc��¸ �  8£9��®¡«&² �  »¯���£��¤·¹¸&²����¡¢Á£9° � £
£8°��¡ 8� �  8�x��¦Â¢9¸&«& 9�¤¦�«&¢�¼&� � ¼&²�¦z®*%5¢i���(²¤�����7ê Ù ¢8¥5¢8£9�¡·<¢»¯�¦� ª²������ � ��¼^®¡¦��&¢8��¢9£8�¡�5£M�`Ã&Ã&Ä�¬Åx°&�¡ 9�*¨´¦� 8��¯�£9°&�i¼&� � ¼&²�¦5®*%�ÆÇ¨´ 9�¡�¡�&�¡¢9¢ � � � ²�¥5¢8��¢Á£9�¡®*°&�&��È5«&�i¸& 9�¡¢8�Z�z£9�¡¼u����Ã5« ± ¢9�¡®¡£8��¦��^É&¬¬´&¬¬«
j µx°&��®Ê°�����£9°&�¡¢8�¹® � ¢9�¡¢u 8�ZÈz«��¤ 9�¡¢ � ¢8��� � ²¤�u�ZÈz« � £8��¦���¢8¥5¢8£9�¡· jË� ²¤²�¦�µx¢`£8¦:¼&�¡®¡��¼&�
²������¡�&�Z¢8¢�¬

�� � «& 9�xÀ¡¬ÍÌ&¬¬«7¢8°&¦�µx¢ � �u�¡Î � ·¹¸&²��/¦©¨ � ²��¤��� � �&¼|�*Æ ± ¦�«&�&¼��¡¼<¢9¥z¢9£8�¡·Ïµx�¤£9°u¢8¸&«� 8��¦�«&¢
¼&� � ¼&²�¦5®Ê%5¢»¬

JLK�bMKi£ ÐáUVZ��OâVYc��YRQ\� ��� ÕM`bUX`bUX`bYcY Z�UXW^]_QiÑVUXWV`aWVUV`aYcY
Ò �&�;¦�¨^£9°&�¿¸& 9¦�¸¶�¡ 8£9�¤�Z¢¿£8° � £<¢9«&¸&¸¶¦� 8£9¢§£8°&�;®¡² � ��·Ó£8° � £ �8� ¦5¦z¼ ��± �¡° � �z��¦� <¢8°�¦�«&²�¼
± �6� � ¢8���¡ ¿£9¦ � ®*°&���¡�����¤�Ô¢9¦�·¹�}¢9« ± ®Z² � ¢8¢9�¡¢�£8° � �Ô��� � �¡�&�¡  � ²(¢8¥5¢8£9�¡·<¢¿��¢¿²������Z�&�¡¢8¢
Õ Þ · Þ » Þ ·-¶mº�¶m» ×`µx 9£�¬�£9°&�`�¤���¤£9� � ²¶· �  9%5�¤� � ¬.Åx°&��¢½·<� � �&¢½£8° � £x²¤�����¡�&�¡¢9¢�¯&¸� 8¦��5��¼&�¡¼<£9° � £
£8°��Â���¡£x��¢ � ¢8¥5�5£ � ®Z£8��® � ²�²�¥ � ®Z¦� 8 9�¡®¡£ � ¢½µ/�`¢8° � ²�²Á¸� 8�¡®¡��¢9��² � £8�Z �¯5��¢ � · � £8£9�¡ /¦©¨�° � �5��� �
�¡�&¦�« � °u£9¦�%��¡�&¢i���(£8°&� ± «ÆÚ,�¡ 9¢�Öm®Z«&¢8£9¦�·<�Z 8¢�¯� 8�Z¢8¦�«� 8®¡�¡¢»¯&���&��£8� � ²z¼ � £ � ¯��¡£9®�¬ �¡¯�¼&�£Ú,�¡ 9�¡�5£8²�¥
£8¦`µx° � £i° � ¸&¸Á�Z�&¢i��� � �¡�&�¡  � ²&¢9¥5¢8£8�Z·<¢iµx°&�Z 8�x£8°�� � ¼&¼&��£9�¤¦���¦�¨.£8¦�%��¡��¢ª· � ¥`µ/�¡²�²5® � «&¢8�
¼&� � ¼&²�¦5®Ê%5¢7¼&«&�`£8¦u¸¶¦5¦� 8²�¥u· � � �©� �¡¼¹®¡¦�·¹¸Á�¡£9��£8��¦���¬�&¦� x�¤��¢8£ � �&®¡��¯����×£9°&�`�&�¡£7¢8¥5¢8£9�¡·
¦�¨/�� � «& 9��É&¬V��¬ ±<� ¼�¼&��� �Ø� £9¦�%��¡��Öm���^Ù¶Ú7�½£9¦^£9°&�����&��£8� � ²¶· �  8%5��� � ¼&�Z¢8£8 9¦�¥5¢�²������¡�&�Z¢8¢�¬



,zÌ /ÇÍ10OÌPË321/�4�É�Í54�Â�ÉOÃsÌ/Â�ÄDÍ768439BÃÅÄ'ÆÇÄtÃ�Â�ÈNÄtÁ�ÁPÁ
s�Â Û 	�� Û5Û ��� ß ����Ü�Ý � à²ì Û�Þ � Ü Ükßuà¤á ô Ü t`v¾â × â ÝÇÜ Õ Þ�ã w '&'5yLl j â Ü t`v3â × â Ý´Ü Õ Þ�ã
w '&'zy � à²ì Û Þ�äæå Û Þ � m ó â Ü»ã8Ü å Û Þ î� á â à¤á ô Ü�ÝhÞLÞÞl

çi�¡ 9¥×¦©¨´£8�Z��¯ � �&�¡£7¢8¥5¢8£9�¡·è��¢7 8�¡È5«&�� 8�Z¼}£9¦ ± �^²������ � ��¼ ± ¦�«&�&¼&�Z¼�¬�é7¢`µ/��¢ � µÔ���
Ã5�¡®¡£9�¤¦��êÉ�¬¬«(£8°&�(���¡ 9�ìëÁ® � £9��¦��¿¦©¨/²��¤���¡�&�¡¢9¢`® � � ± �(���¡ 9¥¿° �  9¼�¬7Àc�}¢9¦�·<�`® � ¢8�¡¢kµ/� �  8�
��± ²��½£8¦`¼&�¡®¡��¼&�x«�¢8��� � ¢8£9 8«&®¡£9«&  � ²Á·¹�¡£8°�¦z¼�¢ � ²�¦��&��í©�¤�k¦�£8°��¡ i® � ¢8�¡¢iµ½�x® � �^®*° �   � ®Z£8�¡ 9�¤¢9�
£8°&�(�&�¡£9¢�£8° � £�® � � ± �(²¤�����¡²�¥ � �&¼ ± ¦�«&�&¼&�Z¼&²�¥×· �  9%��¡¼�¯�¢8¦¹£8°&�(®¡¦�¢9£c¨´«�²i�¡�5«&·<�Z  � £9��¦��
� � � ²¤¥5¢9�¤¢x���¡�¡¼&¢7£8¦ ± �Â«�¢8�¡¼¿¦��&²�¥uµx°&�¡�§£8°��¡ 8�(��¢ � ®*° � �&®¡��¦©¨ª¢8«�®¡®¡�¡¢9¢�¬
s�Â�îý	���î Û ��� ß&4 ��Ü�Ý=àðï*Ü�ß�ñ t³v�ò ã w '&'5yóñ&Ü»ÝCl � Õ ß�ã8ô�ámñ�õ Û�Þ Ü ã á â Ý â�â¡ö5÷äâ Ý â ß�Ý� à²ì Û�Þ �`á â ßuà¤á ô Ü`ß�ñ ý ï ò�ö ñ ý Ü ýut`v¾â¡ø»â ÝÇÜ Õ ò ã w '�'zyÔá { àùá â�â ÝÇã ò ñ�õ�à ø^÷*ò ñ&ñ&Ü ÷ ÝÇÜ ýHm
÷Êò ñ â Ü�ã ô ß�Ý´á ô Ü�o ò ã ÷Êò ñ â á â Ý´Ü»ñ&Ý rHm ß�ñ ý   � �&%.Ö û �iú ÿ Ã�ê Ù Ã ÿZû � l5à ò ã9Ü ò[ô Ü�ã m ámñ t`v�â¡ø»â)²Ý´Ü Õ â m à¤á ô Ü»ñ&Ü âÊâ�ò ß�Ý â Ü ó â&ò à�Ü â�ø»â ÝÇÜ Õ á â Ü á»ö á ô ß©à¤Ü»ñ&ÝiÝ ò à�á ô Ü�ñ&Ü â*â�ò ß`Ü*ß ÷jâ y ²8÷*ò Õýü ò ñ&Ü»ñ&Ýo8Ý â Ü`y ²câ¡ö ï�ñ�Ü�Ý â õ�Ü�ñ&Ü»ã8ß�Ý´Ü ý ï ø Ý â Ü Õ áþñ&á Õ ß�àÁy ²câ Ü Õ á ×½ò ó âir l

Ä �  8£9��®¡«&² �  �® � ¢8�Z¢^¦©¨�£8°&� ��± ¦����u 8�Z¢8«&²�£ �  8�uµ½�¡²�²ìÆÿ%5�&¦�µx�;�����&�¡£(£8°&�Z¦� 8¥5¬¿�¦� ����5Æ
¢8£ � �&®¡��¯����;£8°&�¹¦� 9¼&��� �  9¥¿® � ¢9��¯�£8°&�<Ä�Æc®¡¦�·<¸¶¦��&�¡�5£9¢�¦�¨ � ��Ô���¡£ �  9�u¢8£9 8¦�� � ²�¥¿®¡¦��5Æ
�&�¡®¡£9�¡¼óÃ�-�¯ µx°&��®Ê° �  8�:²¤�����×�£Ú�£9°&�¡¥ �  9�¿· �  8%��¡¼�¯½¢8¦1£8°&�¿²������Z�&�¡¢8¢¹®¡ 8��£9�¡ 8��¦��¾® � �
± �u¢9£ � £9�¡¼ � ¢ � £8°&�¡ 9� �  9�^�&¦§«&��· �  9%��¡¼¿Ä�Æc¢8�Z·<�   ¦�µx¢ � ¬`Àc�}£9°&�u® � ¢8�(¦�¨h- a ¯¶µx°&��®*°
�  8� � ²¤µ � ¥5¢`®¡¦��&¢9��¢8£8�Z�z£ � �&¼6  � �&%.Ö û �(ú ÿ Ã�ê Ù Ã ÿzû �§ú ÿ í ÿ�û ��¯�£8°&�§�¡Î5��¢8£9�¡�&®¡�§¦©¨
� ²������ � �&¼ ± ¦�«&�&¼&�¡¼;· �  8%5��� � ��¢��ZÈz«��¤� � ²��¡�5£x£8¦<¢9£8 9¦�� � ®¡¦��&���¡®¡£8�Z¼&�&�¡¢9¢ ¬(Ã5���&®¡��£9°&�¡�� 
Ä�Æÿ®Z¦�·<¸¶¦����¡�5£8¢ �  9��£8°&�Z�¤ `®¡�� 9®¡«&��£8¢»¯.²��¤���¡�&�¡¢9¢`® � � ± �(®*°&�¡®*%��Z¼} 9�¡·<¦��5��� � £8°��^· �  8%��¡¼
¸&² � ®¡�¡¢ � �&¼§���¡ 8�ì¨´¥5��� � £9° � £x£9°&�� 8�Z· � ���&��� � �&�¡£x��¢ � ®¡¥5®¡²���®�¬

|~}�� �Rð��o���5�s�Eï��Tð ï �5�3�¹���h� ��� �¹��� ���Lð~�k�%�+�.�s���k�Vò�� ð ò�������
Àc£ª·u«�¢8£ ± �½�&¦�£9�¤®Z�¡¼^£9° � £�£8°&�½���5£8�¡ 9¸& 8�¡£ � £9�¤¦��&¢i®¡¦��&®¡�¡ 9�&��� � £8��·<��� � ¦� �¢9¥z��®Ê°� 8¦����
	 � £8��¦��
µx�¤£9°<�¡Î5£9�¡ 8� � ².�¡���Z�z£9¢/ 9�¡¢8£9 8��®¡£7£8°&� ± �¡° � �z��¦� i¦�¨�£9°&��«&��¼&�¡ 8²�¥5��� �u� «&£9¦��&¦�·<¦�«�¢ª·¹¦5¼&�¡²c¯
¢8¦;£8°&�¡¥�¢9°&¦�«�²¤¼ ± �<£ � %��¡�����z£9¦ � ®¡®¡¦�«&�5£�¨Ç¦� �£9°&� � � � ²�¥5¢8��¢�¬ Ò �6£9°&�<¦��&�u° � ��¼�£8°&��¢
· � ¥ ± �Z®¡¦�·¹�^�¡Î5£9 8�¡·¹�¡²�¥¿®¡¦�·¹¸&²���® � £9�¡¼§�¤�;¢8¦�·<��® � ¢8�Z¢ ± �¡® � «&¢8�¹£8°&�u�&¦�£8��¦��:¦�¨x¢8£ � £8�
·u«&¢8£ ± �<�¡�&² �   � �Z¼�¯���¬ � ¬�¯.£8��·<�uÄ��7¢� ,���¬ Ò �1£8°&�u¦�£8°&�Z �° � ��¼�¸Á�¡ �¨´¦� 9·<��� �§� � � ²¤¥5¢9�¤¢
¦�¨/£9°&� � «&£8¦��&¦�·¹¦�«&¢x¢9¥5¢8£8�Z·è¦���²¤¥¹· � ¥¹�&¦�£ ± �(®¡¦���®¡²�«&¢8�����k�¡Î5®¡�¡¸&£`¨Ç¦� �¢9¦�·¹��¸ �  9£8��®*Æ
«&² �  (¸& 8¦�¸Á�¡ 9£8���¡¢ � �&¼�¢8« ± ®¡² � ¢9¢8�¡¢¹¦�¨�¢9¥z¢9£8�¡·¹¢�¬;&¦� ����&¢8£ � �&®¡��¯i£8°�� � «�£8¦���¦�·<¦�«&¢�Ä��
�¤�¿�� � «& 9�^É&¬V��³uÖ � �x��¢x�&¦�£ ± ¦�«��&¼&�¡¼¿«��&²��¡¢8¢7£8°&�����5£8�Z 8¸& 9�¡£ � £8��¦��§�¡�&¢9«& 8�Z¢Â£9° � £�� ®¶ëÁ 8�Z¢
� ¢u¦�¨Ç£8�¡� � ¢���íx£9°&� � «&£9¦��&¦�·<¦�«�¢^Ä��g����Ö ± �(��¢^�&¦�£u²��¤���¿Ö�ëÁ 9���^£cµx��®¡�7� «&�&²��¡¢9¢u£8°&�
�¤�5£9�¡ 8¸& 9�¡£ � £8��¦��¹¸& 8�Z®¡��¢8�¡¢x£9° � £i£9°&��®Z¦��   ��®¡£½��¢i 8�Z¢8¦�²����¡¼<��� � ²�£8�¡ 9� � £9��� � ¨ � ¢8°&��¦���í����§Öm®7�Z¯
�º¨��`£ � %��¡¢ � ²�µ � ¥z¢7·<¦� 8�(£8��·<�(£8° � ��� ®i£8¦ ëÁ 8�¹£8°&�¡��£9°&�<¢9¥5¢8£8�Z· µx��²�²i�&¦�£� 8�Z£8«& 9�6£8¦
£8°&�����&��£9� � ².· �  8%5��� �^� ��¼�� ®¬® µx��²�².¼&����¯ � ²�£8°&¦�« � °¹£8°&� � «&£9¦��&¦�·<¦�«�¢i·<¦5¼&�¡².��¢x²������ � ��¼
 8�¡���¡ 8¢9� ± ²¤��¬uÀc� � �¡�&�¡  � ²½��£Â® � � ± �u¢ � ��¼¿£8° � £ â ß��ZÜ�Ý ø ¸� 8¦�¸¶�¡ 9£8���¡¢(¦�¨x£8°&� � «&£9¦��&¦�·<¦�«&¢
¢8¥5¢8£9�¡· �  8�x¸& 9�¡¢8�Z 8���Z¼¿«&�&¼&�Z  � �z¥(���5£8�¡ 9¸& 8�¡£ � £9�¤¦��<µx°&��²��7à¤á ô Ü�ñ�Ü â*â ¸& 9¦�¸¶�¡ 8£9���¡¢ �  9���&�¡�ìÆ
£8°&�¡ 7�&�¡®¡�Z¢8¢ �  8¥¿��¦� x¢8«Æ·<®¡���¡�5£� «�´��8¬

&¦� 8£9«&� � £9�¡²�¥z¯¶���¿¢9¦�·<�`¢9« ± ®Z² � ¢8¢9�¡¢^£9°&�(£8°&�(���z£9�¡ 8¸� 8�¡£ � £8��¦��}��¢`�&¦�£7¢8¦§¼&��¢8£9«&  ± �¤� � ¬
&¦� ^���&¢9£ � ��®¡��¯iµ½�<¢9° � µ £8° � £^����¢9£8 8¦�� � ²�¥;®¡¦����&�¡®¡£9�¡¼ � ��¼ ± ¦�«&�&¼&�¡¼�ê Ù ¦�  �`Ã&Ã&Ä
²¤�����¡�&�¡¢9¢u¦�¨�£8°�� � «&£8¦��&¦�·¹¦�«&¢`·¹¦z¼��¡²i��¢^¸� 8�¡¢9�¡ 8���¡¼3«&�&¼��¡  � �5¥ �  9� � ¢9¦�� �©± ²�� � ���5£8�¡ �Æ
¸& 8�¡£ � £9�¤¦��6Öm�c¬ ��¬�¯ � ²�²�¦�µx��� � ¸& 9¦ �  8�¡¢9¢ � �&¼¹¨ � �� 9²¤¥¹ 8�¡¢9¦�²��5��� � ²�¦z® � ².®¡¦��   ��®¡£8¢y�¡¬�Ã �¤·¹��² �  8²�¥�¯
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�� � «& 9�³É�¬V�Ã³ � Åx°&�`���5£8�¡ 9¸& 8�¡£ � £9�¤¦�� � Ú.�¡®¡£9¢�È5« � ²¤��£ � £8�����x¸& 8¦�¸Á�¡ 9£8���¡¢»¬
¢8¦�·<�x���5£8�¡ 9¸& 8�Z£ � £9��¦��&¢½¸& 8�Z¢8�¡ 9���`£8°&�`¸& 9¦�¸¶�¡ 8£9���¡¢i¨Ç¦� i�¡���¡ 8¥¹�&�¡£½¢8¥5¢8£9�¡·}¬��¦� i���&¢9£ � ��®¡��¯
«&�&¼��¡ ����5£8�¡ 9¸& 8�Z£ � £9��¦��&¢xµx°&�Z 8��£9°&�7ëÁ 8��� � ¼&�¡² � ¥<¦©¨ª£9  � ��¢8��£8��¦���¢/· � ¥^  � � � ��¨Ç 8¦�·:	¡�¡ 8¦
£8¦1���5ëÁ�&��£c¥�Öþ��¬ � ¬�¯x¢9£8¦5®*° � ¢9£8��®êÄ;�2�¡¯½£9°&�¿���5£8�¡ 9¸& 8�¡£9�¡¼Ô·<¦5¼&�Z²x° � ¢¹£8°&�;¢ � ·<�§²�¦ � ��® � ²
¸& 9¦�¸¶�¡ 8£9�¤�Z¢ � ¢x£8°&�`«&��¼&�¡ 8²�¥5��� �<� «�£8¦���¦�·<¦�«&¢i·¹¦z¼��¡²c¬
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A B&C D&BFEHGHI+JLK MON

V��� �*ñ&ÝÇÜ�ã¡ñ�ß�ÝÇá ò ñ&ß©à�� ò ñ$�¡Ü»ã8Ü»ñ ÷ Ü ò ñ�� ò Õýü ö ÝÇÜ�ã ² �`á ý Ü ý�P Ü»ã¡á Q ÷ ß�ÝÇá ò ñ&¬�Åx°&�i¸� 8¦5®¡�¡�¡¼��¤� � ¢
£9¦`¼ � £9�x° � ��� ± �Z�¡�u¸&« ± ²���¢8°��¡¼ � ¢.��Ü ÷ Ý ö ã9ÜSR ò ÝÇÜ â ámñ�� ò Õxü ö Ý´Ü»ã½' ÷ ámÜ�ñ ÷ Ü?om�4Rí��' r
4�� º Öm�Ã��Òµ�i�Z¯UTb� y Ög���µ� ÷ �¡¯UTÉºVT;Öm�Ã�µ�w�7�Z¯��b���;Ög�Ã����Ìr�¡¯��a{�º}Öm�Ã���µ«i�Z¯ýÊ y Ê�Ög���µ�
,`�¡¬

ÍÌW� - ¬¡élx�·<¦����*Æ - �  8¢ � ��¯ a ¬YX � ² ± ¦Á¯ a ¬$�½¦��5£8��¯�Ã.¬x��¦�� � £9�¡²�²��ÿ¯ � �&¼ a ¬¡�  � �&®¡�¡¢9®*°&���&��¢�¬à ò�ý ÜZàmà¤áþñ�õ�Z ámÝ
[;�xÜ»ñ&Ü»ã8ß�à�á p Ü ý 'ÁÝ ò»÷ [&ß â ÝÇá ÷ yxÜ»Ý´ãZá\RkÜ�Ý â ¬%è¾�¤²��¡¥5¯n�Ã�µ��´&¬
¬«W� a ¬�X/�¡ 9£8°&�Z²¤¦�£�¬ Åª  � �&¢�¨´¦� 9· � £8��¦��&¢ � �&¼§¼&�¡®Z¦�·<¸¶¦�¢9��£8��¦��&¢½¦�¨��&�¡£9¢�¬½Àc��èó¬�X/  � «&�Z �¯è ¬S]x�Z�¤¢9� � ¯ � �&¼ a ¬S]ý¦�	¡�¡� ± �¡  � ¯��Z¼&��£8¦� 9¢�¯`yxÜ»Ý´ã¡áFR�Ü»Ý â�k �iÜ»ñ&ÝÇã8ß�à5à òLý Ü¡à â ß�ñ ý

j [�Ü�áþã/yxã ò ü Ü�ã¡ÝÇámÜ â l � ý�^ ß�ñ ÷ Ü â ámñ<yxÜ»ÝÇã¡á=RkÜ�Ý â n`_`a�� l�yýß�ã¡Ý��*¯5��¦�²¤«�·<��Ìµ´È,^¦©¨ ��Ü ÷�²
Ý ö ã8ÜbR ò ÝÇÜ â ámñ!� ò Õýü ö ÝÇÜ�ã ' ÷ áþÜ�ñ ÷ Ü»¯�¸ ��� �¡¢o«�´µ��c�«µ³�É&¬.Ã5¸& 9�¤� � �¡ �ç �¡ 8² ��� ¯�X½�¡ 9²¤����¯���µÒ�³&¬

 ,d�eX`¬!X½�¡ 9£8°&¦�·<���¡« � �&¼�-�¬M�7� � 	�¬�-§¦5¼&�Z²¤��� �6� �&¼3���¡ 8�ìëÁ® � £8��¦��æ¦©¨³£9��·<�<¼��¡¸Á�Z�5Æ
¼��¡�5£/¢9¥z¢9£8�¡·¹¢i«&¢9�¤� � £9�¤·¹� Ä �¡£8 9�.�&�¡£8¢»¬T� titit j ã8ß�ñ â l ò ñ§' ò �¡ÝfZiß�ã9Ü t ñ�õ�ámñ&Ü*Ü»ã¡ámñ�õ�¯��³&ÖÄ«i� � Ì�´µ��c&Ìµ³�«&¯`�Ã���T��¬

¬´W� êý¬SX½�¡¢9£�¯�gi¬��½°&�Z 8% � ¢9¦�� � ¯FhÁ¬L�7�¡¢8�Z²ÿ¯ � �&¼ih¶¬hê�¢8¸ �  �	 � ¬j�½° �   � ®¡£8�Z 8�k	 � £9��¦���¦�¨
°�¦�·<��¢9£ � £9�¡¢½�¤�³¨´ 8�¡�x®*°&¦���®¡�/¢9¥5¢8£8�Z·<¢�¬lX/�Z 8��®*°z£9�h³ Ð � ÷ ¯�m7�¤²�¼&�Z¢8°&�¡��·¹�¡ �Àc�5¨Ç¦� 8· � £9�¤%.¯m7��²¤¼��¡¢8°&�Z�¤·;¯ a �¡ 8· � �5¥z¯dh�«&²�¥����µ� ÷ ¬

ÍÉW� êý¬@X/�Z¢8£ � �&¼onu¬.ç ¦�¢8¢»¬u& 9�¡�u®*°&¦���®¡�u¢9¥z¢9£8�¡·¹¢�° � ���^°&¦�·<��¢9£ � £8�¡¢»¬k� ÷ ÝÇßí�Êñ$� ò ã ²
Õ ß�ÝÇá ÷ ß�¯&Ìw� � Òµ�Wc¥� ÷[÷ ¯w�Ã�µÒÈ,Á¬

¬³W� a ¬ è ¬�X½  � ·<¢�¬�lqpÜ â Ü*ß ö`rwý Ü×yýÜ�ÝÇã¡á k Ý
[&pÜ ò ã¡ámÜ¿Ü»Ý ü ã9ß�ÝÇá á»ö ÜRo @s^»ò à â l r ¬�- � ¢8¢9¦���¯
Ä �  8��¢�¯����µÒµ«�¬

¬ÒW�eh¶¬@� � ·<¸¶¦�¢»¯ a ¬@�½°&��¦�² � ¯ � �&¼�-�¬ÁÃ5��²�� � ¬7Ä� 8¦�¸Á�¡ 9£8���¡¢ � �&¼¿¸¶�¡ c¨Ç¦� 8· � �&®Z� ± ¦�«&�&¼&¢
¨Ç¦� (®¡²�¦�¢8�Z¼6¨Ç 8�¡�¿®*°&¦���®¡�§¢8¥5�&®*°& 8¦��&�k	¡�¡¼3·¹¦��&¦5®¡² � ¢8¢�È5«&�¡«��¡��� � �&�¡£cµ½¦� 9%z¢»¬ � tit t
j ã9ß�ñ â ß ÷ ÝÇá ò ñ â(ò ñÏ� ö Ý ò Õ ß�Ý´á ÷ � ò ñ�Ý´ã ò à¤¯�«�É&Ög�»Ìi� � Îtc5¥z¯����Z®¡�¡· ± �¡ u�Ã�µ�w��¬uÍÃ5¸¶�¡®¡� � ²
��¢9¢8«&�`¦��Ïà ö à¤ÝÇá ý á Õ Ü»ñ â á ò ñ�ß�à vxö Ü ö Ü»ámñ�õbR�Ü»ÝfZ ò ã8ô â �8¬

¬�W�eh¶¬¬-�¬��½¦�²�¦�·}¬k�`ñ�pß©à¤á â á â Ü â Ý´ã öz÷ Ý ö ã9ß�à ý ÜílxÜ ý Ü âUý ÜuyxÜ»ÝÇã¡á m ü ã ò õ�ã9ß Õ ß ÷ áUpò ñ à¤ámñ�ÜÊß©à
ø õ�Ü ò Õ Ü»Ý´ãvpw ß ÷*ò ñ ^ Ü r ßÞl^Ä�°��ó£9°&�¡¢9�¤¢»¯b�7�¡¸ �  8£ � ·<�¡�5£9¦u¼&��Àc� � �¡�&���¡ yxz � ê�²yx�¡®¡£8 9��® � �
Àc� ¨´¦� 9·{x� £9��® � ¯
¶7�&�����¡ 9¢8��¼ � ¼×¼��e| �   �©� ¦�	 � ¯U| �   ��� ¦�	 � ¯bê�¢9¸ �l}� � ¯�h�«&���5�Ã��Òµ�&¬

V�y~W�eh¶¬¬-�¬��½¦�²�¦�· � �&¼Ï-�¬5Ã5��²�� � ¬��½¦��5���¡Î � �¡¦�·¹�¡£8 9¥ � �&¼¹¢8�¡·¹�   ¦�µx¢i���×Ä Ð Å3�&�¡£9¢�¬&é
®Z¦�·<¸ �   � £8�����7¢8£9«&¼&¥§¦�¨ � ² � ¦� 8��£9°&·<¢�¨Ç¦� �®Z¦�·<¸�«&£ � £8��¦��¹¦�¨i·<���&��· � ²¶Ä�Æÿ¢9�¡·<�   ¦�µx¢»¬

,�´
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Àc� a ¬$]x¦t	¡�¡� ± �¡  � ¯��¡¼&��£8¦� �¯
� ý�^ ß�ñ ÷ Ü â ámñ`yxÜ�ÝÇã¡á�RkÜ�Ý â n`_t_���¯»��¦�²�«&·<�+,ýÒ�«i¦©¨¯��Ü ÷ Ý ö ã8ÜR ò Ý´Ü â ámñ � ò Õýü ö ÝÇÜ�ã`' ÷ ámÜ»ñ ÷ Ü»¯&¸ �©� �¡¢h³���c¥�r��Ì�¬zÃ5¸� 8��� � �Z �çi�¡ 9² ��� ¯tX½�¡ 8²�����¯����µ�w��¬

o�r�Y��hÁ¬¬-�¬��½¦�²�¦�· � ��¼k-�¬zÃ �¤²�� � ¬ÁÀc·¹¸& 8¦��5��� � £8°&�7²¤���&� �  8²�¥ ±Á� ¢9�¡¼<®*° �   � ®¡£8�¡ 9�k	 � £9�¤¦��<¦©¨
Ä Ð ÅÔ�&�¡£8¢»¬`Àc� a ¬=]x¦t	¡�¡� ± �¡  � ¯.�¡¼&��£8¦� �¯%� ý�^ ß�ñ ÷ Ü â ámñ×yýÜ�ÝÇã¡á�RkÜ�Ý â n`_t_���¯.��¦�²¤«�·<�,ýÒ�«7¦�¨%��Ü ÷ Ý ö ã8Ü�R ò ÝÇÜ â ámñÏ� ò Õxü ö Ý´Ü»ãx' ÷ ámÜ»ñ ÷ Ü�¯5¸ ��� �Z¢P�i��«�c¥��,ý´�¬�Ã5¸& 9��� � �¡ ½çi�¡ 9² ��� ¯X½�¡ 8²�����¯��Ã���T��¬

o�»Ì���hÁ¬��7�¡¢8�¡²c¬Ôé ¸& 8¦5¦©¨³¦©¨^£8°��¿  � �&%æ£8°&�¡¦� 8�¡·Ó¨Ç¦� kê�Î5£8�Z�&¼&�¡¼ó� 8�¡���½°&¦���®¡�¿���¡£8¢»¬
Àc��nØ¬0h��¡�&¢9�¡��¯��¡¼��¤£9¦� »¯¹� ü�ü à�á ÷ ß�ÝÇá ò ñ�ß�ñ ý j [�Ü ò ã ø§ò ��yxÜ»ÝÇã¡á�RkÜ�Ý â n`_�_ @ ¯���¦�²¤«�·<�
ÉT�»É7¦�¨%��Ü ÷ Ý ö ã8Ü�R ò ÝÇÜ â ámñÏ� ò Õxü ö Ý´Ü»ãx' ÷ ámÜ»ñ ÷ Ü�¯5¸ ��� �Z¢P�Ã«È,`c¥��´µ«�¬�Ã5¸& 9��� � �¡ ½çi�¡ 9² ��� ¯X½�¡ 8²�����¯��Ã����Ì�¬

o��«���hÁ¬c�7�¡¢8�Z² � ��¼uhÁ¬�ê�¢9¸ �  �	 � ¬�]x� � ®*° ��± ��²���£c¥^���u®¡¥5®¡²���®1ê Îz£9�¡�&¼&�Z¼ � 8�Z�e�½°�¦���®¡�����¡£8¢»¬
j [&Ü ò ã8Ü»Ý´á ÷ ß©à.� ò Õýü ö Ý´Ü»ã7' ÷ ámÜ�ñ ÷ Ü»¯��r��, � ��«�c��i�ÃÒ�¯T�Ã���µ«�¬

o��,`��hÁ¬��7�¡¢8�¡² � �&¼-hÁ¬�ê�¢8¸ �  �	 � ¬ h ã9ÜÊÜ���[ ò á ÷ ÜÂyýÜ�ÝÇã¡á�RkÜ�Ý â ¯&��¦�²�«&·<��,�~(¦�¨s�iß Õ ï»ã¡á ý õ�Üj ã8ß ÷ Ý â ámñ j [&Ü ò ã9Ü�ÝÇá ÷ ß�à�� ò Õýü ö ÝÇÜ�ã½' ÷ ámÜ»ñ ÷ Ü�¬�� � · ±  8��¼ � �3¶7�&�����¡ 9¢8��£c¥�Ä� 8�¡¢9¢�¯n�Ã���µ´&¬
o��´���é^¬��7�¡¢9 8¦5®*°&�¡ 8¢»¯�m^¬vh�«�� � �&��£�	�¯ � ��¼ -�¬.Ã5��²�� � ¬7é�� � ¸�¸& 8¦�Î5��· � £8��¦��¹·<�¡£9°&¦5¼§¨´¦� 

£8°��u¸Á�¡ �¨´¦� 9· � �&®¡� � � � ²�¥5¢8��¢`¦�¨x· � �5«5¨ � ®¡£9«& 8��� � ¢9¥z¢9£8�¡·¹¢ ±Á� ¢8�¡¼�¦�� a Ã&Ä��7¢�¬¹Àc�
yxã ò�÷Zâ�ò �`Ýk[&Ü j [�ámã ý �Êñ&ÝÇÜ»ã¡ñ&ß�ÝÇá ò ñ&ß�à.� ò ñ$�¡Ü»ã8Ü»ñ ÷ Ü ò ñ�� ò Õxü ö Ý´Ü»ãL�*ñ&Ý´Ücõ�ã8ß�Ý´Ü ý à;ß�ñ ²
ö �¡ß ÷ Ý ö ãZámñ�õ�ß�ñ ý � ö Ý ò Õ ß�Ý´á ò ñ j Ü ÷ [&ñ ò à ò õ ø o����#à � j � _ @Ar ¯�¸ ��� �Z¢o,5É�cÆ´�´&¬�À ê.ê.ê�½¦�·¹¸&«&£9�¡  Ã ¦z®Z�¤�Z£c¥×Ä� 9�¡¢8¢»¯=���µ��Ì&¬

o�»É���hÁ¬�ê ¢8¸ �  �	 �u� �&¼Ï-�¬������¡²�¢8�Z��¬T�7�¡®¡��¼ ��± �¤²���£c¥(�¤¢9¢8«&�Z¢½¨´¦� xÄ��¡£8 9���&�¡£9¢xÆ � ¢8«& 9���¡¥5¬��cl
�Êñ�� ò ã Õ l.yxã ò»÷ Ü â*â l�� ø ï*Ü�ã¡ñ�Ü�ÝÇ¯�«�~�Öm«i� � ��,ý«Wc¥�»É�~&¯w�Ã�µ�È,Á¬

o��³���hÁ¬5ê�¢9¸ �  �	 �æ� �&¼�-�¬xÃ5��²�� � ¬ Ò �3£9°&� � � � ²¤¥5¢9�¤¢ � �&¼¾¢8¥5�5£8°&�¡¢9��¢¿¦�¨�¨Ç 8�¡�;®*°&¦���®¡�
¢8¥5¢9£8�¡·¹¢�¬¿Àc� a ¬�]ý¦�	¡�¡� ± �¡  � ¯i�¡¼��¤£9¦� »¯ � ý�^ ß�ñ ÷ Ü â ámñ;yxÜ�ÝÇã¡á!RkÜ�Ý â nd_�_���¯���¦�²¤«�·<�,ýÒ�«7¦�¨%��Ü ÷ Ý ö ã8Ü�R ò ÝÇÜ â ámñÏ� ò Õxü ö Ý´Ü»ãx' ÷ ámÜ»ñ ÷ Ü�¯5¸ ��� �Z¢/Ì
,�«�c Ì�Ò�É�¬�Ã5¸& 9��� � �¡ ½çi�¡ 9² ��� ¯X½�¡ 8²�����¯��Ã���T��¬

o��Ò���é^¬�����&%��¡²c¬§Åx°&�¹·<���&��· � ²�®¡¦����Z  ��± �¤²���£c¥ �   � ¸&°;¨´¦� ^Ä��¡£8 9�x�&�¡£8¢»¬;Àc� a ¬�]ý¦�	¡�Z�5Æ
± �¡  � ¯&�¡¼&��£9¦� �¯�� ýt^ ß�ñ ÷ Ü â ámñ¹yxÜ�ÝÇã¡á@R�Ü»Ý â nd_�_Ûtz¯&��¦�²�«&·¹�ÂÉµ³È,^¦©¨ ��Ü ÷ Ý ö ã8Ü&R ò ÝÇÜ â áþñ� ò Õýü ö ÝÇÜ�ã7' ÷ ámÜ»ñ ÷ Ü�¯�¸ ��� �¡¢ÂÌw�y~Wc Ì
,�«&¬�Ã ¸& 8��� � �¡ �çi�Z 8² ��� ¯�X½�¡ 8²�����¯��Ã�µ��«&¬

o�����o-�¬�h � �5£�	¡�¡��¬=�½¦�·¹¸&²��¡Î5��£c¥x¦�¨,Ä�² � ®¡� Ð Å�  � �&¢9�¤£9��¦��`�&�¡£9¢�¬&Àc��èó¬�X/  � «&�¡ »¯µè ¬W]ý�¡��¢8� � ¯
� ��¼ a ¬=]x¦t	¡�¡� ± �¡  � ¯Á�Z¼&��£8¦� 9¢�¯.yxÜ»Ý´ãZá�R�Ü»Ý â�k �iÜ»ñ&ÝÇã8ß©àbà ò�ý ÜZà â ß�ñ ý j [&Ü»ámã�yýã ò ü Ü»ã ²
ÝÇámÜ â l%� ý�^ ß�ñ ÷ Ü â ámñ¹yxÜ�ÝÇã¡á�RkÜ�Ý â n`_daý� l�yxß�ã¡Ý��Ê¯���¦�²�«&·¹��Ìµ´È,u¦�¨ ��Ü ÷ Ý ö ã9Ü/R ò ÝÇÜ â áþñ� ò Õýü ö ÝÇÜ�ã7' ÷ ámÜ»ñ ÷ Ü�¯�¸ ��� �¡¢h,n�Ã«Wcý,ý«È,Á¬�Ã ¸& 8��� � �¡ �çi�Z 8² ��� ¯�X½�¡ 8²�����¯��Ã�µÒ�³&¬

 Ìt~����`¬4h�¦�°��&�¡��¬;é�² � ¦� 8��£9°&·<��®����¡ 8�ìëÁ® � £8��¦��1¦�¨�°&¦�·<�(¢8¸ � ®¡�¡¢u���6Ä Ð Å ¢8¥5¢8£9�¡·<¢»¬;Àc�
yxã ò�÷Zâ � à�����' nd_`a�acl¹n @ Ýk[�� ò ã*à ý � ò ñ�õ�ã8Ü âÊâxò ñ(' ÷ ámÜ»ñ&ÝÇá Q ÷ � ò Õýü ö ÝÇß�ÝÇá ò ñ�¯�¸ ��� �¡¢,ý�w�Yc�,ý�µ«�¯T�Ã��ÒµÒ�¬

 Ìw�Y���^¬«�(¬`h�¦��&�¡¢»¯�g ¬ m^¬�g � �&¼&µ½� ± �¡ �¯ � �&¼b�Ø¬¬êx¬tg.���¡��¬@�½¦�·¹¸&²��¡Î5��£c¥�¦�¨.¢8¦�·<�½¸& 8¦ ± ²��¡·<¢
���×Ä��¡£9 8���&�¡£9¢�¬ j [&Ü ò ã8Ü»Ý´á ÷ ß©à.� ò Õýü ö Ý´Ü»ã`' ÷ ámÜ»ñ ÷ Ü�¯¯, � Ìµ³�³�c&Ìµ�µ��¯T�Ã��³µ³�¬
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ÍÌ�ÌW��]k¬�-�¬�n �  8¸ � ��¼�]k¬%êx¬3-§��²¤²��¡ »¬uÄ� 8¦�¸Á�¡ 9£8���¡¢u¦©¨ � ·<¦5¼&�Z²�¨´¦� `¸ �   � ²¤²��¡² ®¡¦�·¹¸&«5Æ

£ � £9�¤¦��&¢ � ���Z£8�¡ 9·<��� � ®Z¥z¯�£8�¡ 9·<��� � £8��¦���¯�È5«&�¡«&�Z�¤� � ¬1'n� ��àH� ò�ö ã¡ñ�ß�à ò ñ¤� ü�ü à�ámÜ ýà;ß�Ý
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 ,�,`��é^¬�ç � ²�· �  8�c¬;ég¢8£8« ±&± ¦� 8� � £8£ � ®*%6¦�� ¢9£ � £8�§�¡Î5¸&²�¦�¢9�¤¦���¬ h�ò ã Õ ß�à.à;Ü�Ýk[ ò�ý�â áþñ
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C = {a, b}

2.C

P1 P2t1 t2

S C

S C

〈c〉 〈c〉
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P1(a + 2.b) + P2(a)P1(2.a + b) + P2(b)

P1(2.a + 2.b)

a becomes b

b becomes a

〈t1, a〉 〈t1, b〉

〈t1, b〉〈t1, a〉

〈t1, a〉〈t1, b〉

〈t2, •〉

〈t1, b〉〈t1, a〉

〈t1, a〉

〈t1, a〉

〈t1, b〉

〈t1, b〉

〈t2, •〉

〈t2, •〉

〈t2, •〉
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P1(2.a + 2.b)

P1(a + 2.b) + P2(a)

P1(a + b) 
+ P2(a + b)

P2(2.a + 2.b)

P1(2.b) + P2(2.a)

P1(b) + P2(2.a + b)
〈t1, b〉

〈t1, b〉

〈t1, b〉 〈t1, a〉

〈t1, a〉

〈t1, a〉

〈t2, •〉

〈t2, •〉

〈t2, •〉
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C = { a, b, c }
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X X
C

P3 P4

t2

X X

•

¾QV_Xq?>OA=i¿^r l^��:<;^=LOA=iVW@<BqI>=�KA=LOS[\VWIweo] Ç �<�ÁVWImKS;>= Ç È<ÉÀv^?>K<@A=Lyq=LOpeD]hV_I#KA;>=iÈ<É
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〈t1, c〉
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〈t2, b〉

〈t3, b〉
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〈t3, a〉

〈t2, c〉

〈t3, c〉
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P1(a + c) + P3(b + c)
X

[X ≠ Y]
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P2

t1

P3
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X+Y

X •

X+Y

C

X+Y

P1(a + b + c) + P2(•)

C = { a, b, c }

a) b)

m

m0

〈t1, 〈b, c〉〉

〈t2, 〈b, c〉〉
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¾QVWIweo]W]Wb	kt=#I>=L=Lj�eé`tb Y$Z�Y Ô�Í�[îYLÔNÐL� Ï ÔN�cÐSÓo�<�PÍ Ï �o�_�q�cÐLÑÌÒgÓPÔ�Ñn�P�1ÓD� _q�PÐLÑnÔ f [�KAB	j>=|xYLBq]_Bq?>OAVW�L=fe}ÂÁÄ�@Abc@AKS=L[�k<V_KS;¦OS=L@AR~=LYLK#KAB�e�@AKSOA?>YLKS?>OpeD]W]_bJOS=Lj>?>I^jweoIcK�YLBq]_Bq?>O�ÆwBokirûz=TK-?^@-R~BPVWIcKaBq?>KaKS;weoK(VWKa[\VWXq;UK/v~=ZKS;>=ZYgeo@A=�KS;weoKaÑ|?>@SK�e)j �qÐLÔ�Ñn�P��BoC�e¡YLBP]WBP?^O<ÆwBokYseDIZv~=<j>=LYLBq]WBP?>OSV_�T=Lj��Qkt=/@A;weD]W]U=T`UR^]�eDVWIiKA;>VW@hRweDOAKAVWYL?^]�eDO�YseD@A=<BqI�eDIi=L`>eo[#R>]W=H@A?>VWK|eov>]W=KAB�KS;>VW@<R>?>OSRwBq@A=PrªuI�¾QV_X~rP¿>rW£g�aVW@hj>=LR^V_YTKA=Lj#KA;>=<R>OSB4Ñ|=LYTKAVWBPI#BoCzKA;>=<[�?>]WKSV_YTBP[\R^?>KA=LO�E�û��ÊÂ�Ä�[#BUj^=L]BPIÁV_KS@\Kuk/B¦YLBq]WBP?>O¡ÆwBok<@ 3 YLBP[#R>?>KA=TOA@uxu[\=T[\BPOSVW=L@ZYTBP]WBP?>O¡ÆwBok�BPIÁKA;>=	]W=|CNKs{©v>?>@A@S=L@YLBq]_Bq?>O/ÆwBok�BqIfKA;>=iOSVWXP;cK&8Tr (@\e�CN?>OAKS;>=LO#=L`>eo[\R^]_=q{H]W=LK\?^@�YLBPI>@SVWj>=LO\KS;>=}O|eoI>j>Bq[,R~BP]W]WVWI>X}@SbU@SKA=L[�BoCi¾�VWXDx?>OS=¼¿^r_£g¤>r1ªuK#YLBPIcKpeDVWI>@�KuktBJYTBP]WBP?>O¡ÆwBok<@�YLBqOAOA=T@AR~BPI>j>VWI>X1KSBJKA;>=}@S=LOAyq=LOA@}eDI>j�KA;^=l ?>=L?>=T@iOA=L@SRw=TYLKAVWyP=T]_bcr�:<;>=��~OA@AK�YLBq]WBP?>O©ÆwBokÀYLBP[#R>OAVW@S=L@aKS;>= 3 ?>I>V l ?>=48©YL]neo@A@*½8YLBq[�xR~BPI>=LIcK<BDC�KA;>=�YLBq]_Bq?>O/j>BP[feoVWI>@hBoChI>Bcj>=L@ 076 { 0 9 { 0 D { 0 ; { " D {%2 D { " ; { " 9 {>eoI>jl2 ; ²cKA;^=@A=TYLBPI>jfYLBq]WBP?>O�ÆwBok1YLBP[#R>OAVW@S=L@teo]W]~YL]neo@S@=& YLBP[#RwBqI>=LIcKA@HBDC�KA;>=�YLBq]WBP?>OHj^BP[meDVWIiBoCHeo]W]I>Bcj>=L@�V_I�KA;>=�I>=LKgr�:<;>=ZR^OAB4Ñ|=TYLKAVWBPI	BoC/KA;>=�OpeDI>j>BP[�R~BP]W]WVWI>X�Â�Ä8[\Bcj>=L]QBPI}VWKA@�Kuk/BYLBq]_Bq?>O<YLBq[\R~BPI>=LIcKS@tVW@<@A;^Bok<ImVWI}¾QVWXP?>OS=�¿^rW£s¿>r

Èi��öC@a ¢¤4 ¢�9@dcfehcdê�W�£g>9º��fëíì¨��>5@
�° g¤� ¥�9@;º��9£g�9�a�)º»���!ð
�9@a�M@v¤îï° f Í Ï �D�_�P�cÐ Ï �,[�j �DÎ�>Íg�>ÔÕYZ�A�iÓ�j~�_Ó Ï Í 0 ÓqÐAÍ�Óo�n�hÔ f Í Ï ��[7j>�P�^Ís�>ÔÕYZ�S�iÑnÔÕY Ï �D�_�P�cÐi�q�,[�ÓPÑn� Ï � 3V0 8�£O`\ÍdY f ÓD�n�
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¾�VWXq?>OA=\¿^r_£g¿>�iEhOSB4Ñ|=LYTKAVWBPIÊBoC<KA;>=#OpeoI^j>BP[ËRwBq]_]WVWI>X#Â�Ä�[\Bcj>=T]dBoyq=LOiVWKA@�KuktB}YTBP]WBP?>OÆwBok<@
�PÍg�>�PÔ�Í 0�ð¹ñ�ò� Ô f Í Ï �o�W�P�cÐ Ï �,[�j>�P�>Íg�>Ô<�A� 0 Ï �PÐLÐSÍ$Y¢j>�P�>�qÑn�,_#ÔN�#Ô f Í§è ÎAÔ f � Ï|Ï �UÐTÐAÍg� Ï ÍZ�S�üN-Ñn� Ï � 3V0 8�£° f Í Ï �D�_�P�cÐ Ï �,[�j �q�>Íg�>Ô¥Yi�S�iÓ�ÔNÐSÓP�MYLÑnÔ�Ñn�q� " ÓPÐSÍiÓo� ��Ô f Í Ï �,[�j �q�>Ís�^Ô¥YZ�S��ÑnÔ¥Y Ï �o�_�q�cÐ�P�,[�ÓPÑ � Ï � 3�" 8�ÓP�^�}ÓPÐSÍ�Ñn��Ó��P�>ÍTÎAÔN�DÎA�P�>Í Ï �PÐLÐSÍ$Y¢j>�P�>�qÍs� Ï ÍljHÑnÔ f Ô f Í�Ô�ÐAÓP��Y Ñ ÔNÑn�q� ó ÓPÐTÑWÎÓ,\T�_Í°YC£�`#Í�Y f Óo� ���PÍg�>�PÔ�Í "Vð � Ô f Í Ï �o�W�P�cÐ Ï ��[7j>�P�^Ís�>Ô/�A� " Ï �qÐLÐAÍ°Y¢j �q�>�PÑn��_�ÔN� ó ÓPÐTÑnÓ,\T�_Í
ñ � ó ÓPÐ 3�" 8�£|ÉpÔ�Ñ�Ydj �»YQY ÑÕ\L�WÍ�Ô��¦Í�¤PÔ�Íg�>�1Ô f Í Ï �P� Ï ÍOjFÔ��S� Ï �o�W�P�cÐ Ï �,[�j �q�>Íg�>Ô�ÔN�ÊÔ f ÍÍ)¤FjFÐSÍ$YQYLÑn�P��Y\Ó�YQYL� Ï ÑnÓPÔ�Í|�ÄjHÑnÔ f Ô f Í#Ñn��jF�cÔÀów�q�UÔ jF�cÔÀówÑn� f Ñ¥\gÑnÔ��PÐ\ÓqÐ Ï Y��S�\Ó-_qÑ ó Ís��jw�WÓ Ï Í 0 o
3Â0 � " 8 ð ñ ò� 3�3V0�ô´" 8 ð ñ ò � ó 3Â0 � ª�" 8 ð ñ ò� n7k�ÑnÔ Ï �PÐTÐAÍ°Ygj>�P�^��Y�o��L�PÐ�Í|Ó Ï&f Ô��°jw�WÍ\Ñn�	Ô f Í�L�PÐ$[�Óo�7YL�M[��qÍ ÷ �^Ñn�,_1Ô f Í}ÓqÐ Ï Í�¤QjzÐAÍ°YQY Ñ �P�%oZÔ��JÔ f Í	ÍL�WÍ4[�Ís�^ÔHj f Ñ Ï&f Ñ�YfÑn�1Ô f ÍWYLÓ,[�Íj �»Y Ñ ÔNÑn�q�}Ó�Yaü â mSÔ f Íwè|ÎAÔ f � Ï|Ï �cÐLÐAÍg� Ï Íi�A�(ü  n\Ñn� Ï � 3V0 8�£
È-��ö
@a g¤� ¢��@c�e¯õÇê�����£¢�9�«�Êö
�5÷lî>_ Ï �o�W�P�cÐ'ât�j�ø Ï �P��Y Ñ}Y ÔÕY-�S�iÓdYLÍsÔt'�» �>�g�PÍ°Y 3 ø�8�A�/�>�s�qÍ$Y/ÓP�>�iÓYLÍgÔ='�» Ï ��[7j 3 ø�8/�A� Ï �o�W�P�cÐ Ï ��[7j>�P�^Ís�>ÔÕYw�L�qÐHÍ|Ó ÏQf �>�g�PÍ<Ñn��'�» �>�g�PÍ°Y 3 ø)8mAÔ f Í Ï �o�_�q�cÐ Ï �,[�j>�P�>Íg�>ÔÕY��S��Ô f Í�ÓPÐ Ï Í�¤FjFÐAÍ°YQYLÑn�P�MY�\|ÍL�W�P�,_qÑn�,_�ÔN�fÔ f Í#â/�7j Ï ÓP�!\|Í�Óq�PÎÔN��[ZÓqÔNÑ Ï ÓD�n�ÆZ��qÍsÐLÑ ó Í|�<�LÐS�,[�Ô f �»Y Í��S��Ô f Í Ï �PÐTÐAÍ°Ygj>�P�^�PÑn�,_�jw�WÓ Ï Í°Y,n7£_ Ï �o�_�q�cÐVât�j�ø Ñ�Y]jHÍT�n���qÍ ÷ �^Íp�fÑ ¡ÀÑ Ô
YLÓPÔ�Ñ�Y ÷ Í°YiÔ f Ít�L�D�n�_�jHÑn�,_:jFÐA�Fj ÍgÐLÔ�ÑnÍ°YCk

© Ñ � 0 �('�» �>�g�PÍ°Y 3 ø)8�Ô f Ís� ç 0Hù]0 çûú '�» �>�s�qÍ$Y 3 ø�8�ü
© Ñ �d'�» Ï �,[�j 3 ø)8 Ï �P�>Ô�ÓPÑ �MYm�q�>Í}�PÐi[Z�qÐAÍ Ï �o�W�P�cÐ Ï �,[�j>�P�>Íg�>ÔÕYm�A��j~�_Ó Ï Í 0 Ô f Ís�
0 �('�» �>�g�PÍ°Y 3 ø)8CotÓP�^� ó Ñ Ï Í ó ÍsÐFY Ó�ü

© Ñ �('�» Ï ��[7j 3 ø�8 Ï �P�^ÔNÓqÑn�MYJ�P�>Í1�PÐc[��PÐAÍ Ï �o�_�q�cÐ Ï �,[�j>�P�>Íg�>ÔÕY¬m ó ÓPÐTÑnÓ,\T�_Í°Y8n �S�Ô�ÐAÓq�MYLÑnÔNÑ �P� " oiÔ f Íg� " ��'�» �>�s�qÍ$Y 3 ø�8ÄmSÑn�MYLÔNÍ|Óq��Ó	ÔNÐSÓP�MYLÑnÔ�Ñn�q� " Ï ÓP��\|ÍT�_�P��_JÔN�'�» �^�s�qÍ$Y 3 ø�8iÍ ó Íg�}Ñ ��Ô f ÍgÐAÍiÓqÐAÍi�>�qÔ ó ÓPÐLÑnÓ�\L�WÍ$Y��A� " Ñn��'�» Ï �,[�j 3 ø�8�k�Ô f Ñ�Y:[�Ó,Z
f ÓQj,j>Íg��j f Íg� Ï �q�MYLÔNÓq�>Ô Ï �o�_�q�cÐw�L�c� Ï Ô�Ñn�P�MY/ÓQj,j>Í|ÓPÐH�q��Ô f ÍtÑ ��jF�cÔÀów�P�cÔ jF�cÔÀówÑn� f Ñ¥\gÑnÔN�qÐÓqÐ Ï Y��S� " n	ü

© Ñ � 0Oð ñ�ò� �¿'�» Ï �,[�j 3 ø�8�ÓP�>� " � 0 ç mS�qÐ " � ç 0 �PÐ " � 0�ý n}ÓP�>� ñ � ó ÓPÐ 3�" 8ÓFj,j>ÍpÓqÐQY}Ñn� 3Â0 � " 8 ð ñ ò� mS�PÐ 3Â0þô " 8 ð ñ ò � �qÐ 3V0 � ª�" 8 ð ñ ò� n	o�Ô f Íg� "Mð � �'�» Ï ��[7j 3 ø�8�otÓq�>� ó Ñ Ï Í ó ÍgÐQYLÓ	ü
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© Ñ � "Kð � �('�» Ï �,[�j 3 ø)8(ÓP�>��Ó*\|Ó�YLÑ Ï jzÐAÍ|�PÑ Ï ÓqÔNÍ(�A�<Ô¢ZKj Í�m ñ�.¿ò n�oH�PÐ7m } 3gñ 8 . } 3gò 8¢n�PÐ*m ñd. � ò naÓFj,j>ÍpÓqÐQYiÑn��¸9�a>5�,B
m " n�odÔ f Íg� "'ð � �('�» Ï �,[�j 3 ø)8�£
_ Ï �o�W�P�cÐ#ât�jÀÑ�Y�[\VWI>VW[\eo]HÑ ��Ô f ÍgÐAÍ�Ñ}Y��>�OjHÍL� �M�qÍ ÷ �>Í|� Ï �o�W�P�cÐ#â/�7j�YLÔNÐTÑ Ï Ô �ÆZ�Ñ �cÎÏ �_�c�PÍ|�fÑn�fÑnÔ8£
¥(v>@S=LOAyq=iKA;weDKaeo]W]zKA;^=iYLBP]WBq?>OtYTBP[\R~BPI^=LIcKA@<BoCHe�[\VWI>VW[\eo]^YLBP]WBP?^OHÆwBokÀeoOS=�;>BP[#BoxXP=TI>=LBP?^@s{~Vur =qr�KS;>=LbmeD]W]zOA=|CN=TOaKAB�KS;>=�@peD[\=av~eo@AVWY�YL]neo@S@-üNAr

Èi��öC@a ¢¤4 ¢�9@dcfe�ÿÇê��:�9£g�9�a�)��Ïa�� g@a·2 ¢@a¸-Ê��a@
º�¤� ¢��@wî[_ Ï �o�W�P�cÐaY f ÐTÑn�,^qÑn�,_h�L�c� Ï ÔNÑ �P��Y fÑ�Y�Óa�L�c� Ï ÔNÑ �P�i�LÐS�,[ Ï �o�W�P�cÐ�ÍL�WÍ4[�Ís�^Ô¥YiÑn�fÓ-\|Ó»Y Ñ ÏiÏ �o�_�q�cÐ Ï �_Ó»YQY�ü  Ô�� Ï �o�_�q�cÐ-ÍT�_Í�[�Ís�>ÔÕYÑn�}Ó�Y f ÐL�c�,^ Ï �o�W�P�cÐ Ï �WÓ�YQYaü�  k
Y f �\ü  � ü  

YL� Ï&f Ô f ÓqÔ/õ ü�  õ ß õ üN&õ~ÓP�^�iü�  f Ó»YaÓ��>�M[]\|ÍgÐ-�S�7YLÔ�ÓPÔ�Ñ Ï Y �M\ Ï �_Ó�YQYLÍ°Ya�_Í°YQYaÔ f ÓP�f�PÐ(Í��s�cÓo�Ô��\Ô f Í��P�>Í��S��üN�ÓP�^�
� ' #ä~ ' % �}üN ~ } 3 ' # 8 . } 3 ' % 8 Ä } 3 Y f 3 ' # 8�8 . } 3 Y f 3 ' % 8�8

° f Í��L�c� Ï Ô�Ñn�P�cY f Í$YLÔ�Ó,\T�_Ñ�Y f Í$Y�Ó Ï �qÐLÐAÍ°Y¢j �q�>�PÍg� Ï Í-\|ÍgÔ,jHÍ|Íg�¦ÓWYLÔ�ÓPÔ�Ñ Ï YL�M\ Ï �WÓ�YQYiüN � 4 Ñ �üNaÓq�>��ÓdYLÔNÓqÔNÑ Ï Y �M\ Ï �_Ó�YQY<ü�  � 4 Ñn�fÔ f Í�Y f ÐL�c�,^ Ï �o�W�P�cÐ Ï �_Ó»Y&Y<ü�  m³jHÍiÓD�ÂYL����Y Í�Y f 3 üN � 4 8Ô��§�qÍs�^�PÔ�Í¦Ô f ÍJ�>Í jXYLÔ�ÓPÔ�Ñ Ï YL�M\ Ï �_Ó»YQY Ï �PÐLÐSÍ$Y¢j>�P�>�qÑn�,_1Ô��¼üN � 4 n7£ ° f ÍcY f ÐT�U��^�YLÔNÓqÔNÑ ÏYL�M\ Ï �_Ó»YQY Í°Y Ï ÓP�y\|ÍJÍgÑnÔ f ÍgÐ}�A� Ï ÓPÐA�qÑn�>ÓD�_ÑnÔ¢ZJ�P�>ÍÊ�PÐ}�S��Ô f ÍcYLÓ�[ZÍ Ï ÓPÐS�PÑn�^Óo�_Ñ ÔgZJ�S��Ô f Í�PÐTÑÂ_PÑ �>ÓPÔ�Ñn�,_1YLÔ�ÓPÔ�Ñ Ï YL�M\ Ï �WÓ�YQYmüN � 4 £ ° f Í��L�c� Ï ÔNÑn�q�y[Z��YLÔ�Y ÓqÔNÑ}Y��°ZJÔ f ÍijFÐA�Fj ÍgÐLÔ¢ZJÔ f ÓPÔÍ|Ó ÏQf �PÐA�qÍsÐSÍ|� Ï �WÓ�YQYiÑ�Y-ÍgÑnÔ f ÍgÐ Ï �,[�jw�_ÍgÔ�ÍL��ZZ�qÍ Ï �D�_�P�cÐLÑ�ÒsÍ|�#�PÐ��>�PÔ<�qÍ Ï �D�_�q�UÐTÑÌÒgÍp��ÓqÔtÓD�n��£
 8YLBP]WBP?^Oa@A;^OAVWI>�cVWI>X�CN?^I>YLKAVWBqI!Y f V_@ Ï �,[�j>ÓPÔ�Ñ¥\L�WÍ�k<V_KS;�e�[#VWI>VW[\eo]~YLBP]WBP?^O<ÆwBok øV�C�VWKtVW@Hj>= �wI>=LjfBoyP=TOtKS;>=a@|eo[\=<v~eo@AVWY(YL]neo@A@<ü  YTBP[\[#BPIiKSBZeo]W]~YLBP]WBq?>OHYLBq[\R~BPI>=LIcKS@tVWIøfr
étê¢Ò<êAë z1õ�ñaò(íañ(÷dí(ó~ô4ó5w(õ�ó�� Ôa÷aucõ�ñ�ðHí�î5waõ�uqô�uPî>õQø Ôiõvw(÷f$�qAðHò(ï
Èi��öC@a ¢¤4 ¢�9@dcfehg��Çê&Èi�5º��9£g�9�a�� ���>5¤� ¥��@c�AÊ:¤ Ï«�fÈ<ÉÊîi° f Í��PÍ Ï �o�W�P�cÐLÑÌÒgÓPÔ�Ñn�q�\�A�<Ó�È<É�A�(ÓÄ`tbØY$Z�YLÔNÍ�[|jHÑnÔ f ÐSÍ$Y¢j>Í Ï ÔQÔN��Ó�_qÑ ó Íg� Ï �D�_�P�cÐFât�j�ø�Óq�>��Ó[m Ï �,[�j ÓqÔNÑÕ\L�WÍ�n�Y f ÐLÑn��^oÎÑn�,_(�L�c� Ï ÔNÑ �P�ÐY f Ñ�Y��PÍ ÷ �>Í|�fÔ f ÐA�P��_ f Ô f ÍH�L�c� Ï ÔNÑn�q���
	 ���� Ó»YH�L�o�n�W�7jaY�k
¶�>5��·2 ¢@a¸ÅBt�5º��9£g�9�a�� ���>5¤� g�5@�Ô f ÍgÐAÍ#Ñ�Y�Ó}�P�>ÍfÔ��}�P�^Í Ï �qÐLÐAÍ°Y¢j �q�>�PÍg� Ï ÍW\pÍgÔ8jHÍ|Ís�JÔ f ÍÔN��^PÍg�MYZÑn���¿m 0 n�Óq�>�\Ô f �»Y Í�Ñ �}Ô f ÍZ�qÍ Ï �D�_�q�UÐSÍ|�-[�ÓPÐ�^qÑn�,_��
	 ���� 3 �;8°m 0 n<£#Ép��j>ÓPÐ|ÎÔNÑ Ï �q�_ÓqÐH�L�PÐ�Óo� �5jw�WÓ Ï Í°YZ�>�PÔ Ï �q�>ÔNÓqÑn�>Í|�}Ñn�W'�» �>�g�PÍ°Y 3 ø)8Co��
	 ���� 3 �;8$m 0 n . �¿m 0 n oj f ÑW�WÍ<�L�PÐ�Óo� ��j~�_Ó Ï Í°Y Ï �q�>Ô�ÓPÑn�>Í|�}Ñ �('�» �>�g�PÍ°Y 3 ø�8�oaÍ|Ó Ï&f Ô��°jw�WÍ\Ñn�W�¿m 0 naÑ�Y�Y �M\TÎY Ô�ÑnÔ��cÔNÍ|��Ñn���
	 ���� 3 �;8�\4Z�Ó#ÔN�°j~�_ÍiÑn�Oj f Ñ ÏQf Ô f Í�ÍL�WÍ4[�Ís�^Ô¥Y7'Q Ï �qÐLÐAÍ°Y¢j �q�>�PÑn��_�ÔN�Ï ��[7j>�P�^Ís�>ÔÕYm�^�PÔ�\|ÍL�W�P�,_qÑn�,_JÔ��W'�» Ï �,[�j 3 ø)8#ÐAÍ�[ZÓqÑn�¦�c� ÏQf Óq�,_qÍp��otj f ÑW�_Í#ÍpÓ Ï&fÍL�WÍ4[�Ís�^Ôv'  Ï �PÐTÐAÍ°Ygj>�P�^�PÑn�,_¡ÔN��Ó Ï �,[�j �q�>Ís�^Ô/\|ÍT�_�P��_PÑn��_\Ô��*'�» Ï �,[�j 3 ø)8�Ñ}Y7Y �M\TÎY Ô�ÑnÔ��cÔNÍ|��\�Z�Y f 3 '  8�£° f Í�[�ÓPÐ�^qÑn�,_»YZÔ f ÓPÔ7\|Í Ï �,[�Í�Ñn�PÍg�>Ô�Ñ Ï Óo�HÓA�TÔNÍgÐZÔ f Í��qÍ Ï �D�_�q�UÐTÑÌÒgÓPÔ�Ñn�P�%o<ÓPÐSÍ�[ZÍgÐg_qÍ|�Ñn�}Ô f Í��PÍ Ï �o�_�q�cÐLÑÌÒgÍ|� e h=£
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ì
��>5@
�° g¤� ¢��@cö
�� ¢@«¸Ð g@
�°¤4>5@
º»�RBt�5º��9£g�9�a�� ���>5¤4 Õ��@*Í|Ó ÏQf Ó»YQY ÑV_P�5[�Íg�>ÔZ�S� Ï �o�W�P�cÐQY}ÔN�

ó ÓPÐLÑ Ó,\T�_Í°Y Ï �qÐLÐAÍ°Y¢j �q�>�PÑn��_�ÔN��Ó ÷ ÐLÑn��_aÑn��Y Ô�ÓP� Ï ÍNÎ "4~ '°Ït�S�HÔ�ÐAÓP��Y Ñ ÔNÑn�q� " ��'�» �>�s�qÍ$Y 3 ø�8Ñ�Y7[��s�qÑ ÷ Í|�dYL�iÔ f ÓPÔhÑn����	 ���� 3 Î "4~ '$Ï�8(Ô f Í Ï �D�_�q�UÐFY�Ó»Y&YLÑÂ_q�>Í|��ÔN� ó ÓPÐTÑnÓ,\T�_Í°YaÔ f ÓPÔQ�P��>�qÔ�\pÍT�_�q�,_}Ô��-'�» Ï ��[7j 3 ø�8�ÐAÍ�[�ÓPÑn�JÔ f Í�Y Ó�[ZÍ#Ó�Y�Ñn�cÎ "4~ 'QÏMj f ÑW�WÍ�Ô f Í Ï �o�W�P�cÐQY'QfÓ�YQYLÑÂ_q�>Í|�¦Ô�� ó ÓPÐLÑ Ó,\T�_Í°Y�Ô f ÓqÔ]\|ÍT�_�q�,_¦Ô��I'�» Ï ��[7j 3 ø�8}ÓqÐAÍWYL�M\°Y Ô�ÑnÔ��cÔNÍ|�dj�ÑnÔ fY f 3 'FG8�£i° f Í#ÔNÐSÓP�MYLÑnÔ�Ñn�q� ÷ ÐLÑ �,_	Ñn�MYLÔNÓq� Ï Í$Y\Ô f ÓqÔ�ÓA�LÔ�ÍsÐ�Ô f Íf�qÍ Ï �D�_�P�cÐLÑ�ÒsÓqÔNÑ �P�¦ÓqÐAÍÑn�qÍs�^ÔNÑ Ï ÓD�MÓq�>� Ï �q�>�>Í Ï ÔaÔ f Í�YLÓ�[ZÍj>ÓPÑnÐ��A���qÍ Ï �D�_�q�UÐTÑÌÒgÍp�W[�ÓPÐ�^qÑn�,_»Y�ÓPÐAÍ�[�ÍgÐg_qÍp�Ñn��Ó�YLÑn�,_D�_Í��PÍ Ï �o�W�P�cÐLÑÌÒgÍ|�\Ô�ÐAÓq�MYLÑnÔNÑ �P�fÑn�MYLÔ�ÓP� Ï Í £
È-��ö
@a g¤� ¢��@c�epg�gdê��:�9£¢���a�ÊöC�:÷�����Bt�a@
Bt>5@
º�¦Ä÷d g¤ Ï����5�$ð
�5º»¤]¤��I¤ Ïa�}È<ÉHîÄ_ Ï �o�_�q�cÐât�j�øè�A��Ó`tb Y$Z�YLÔNÍ�[���Ñ�Y�ÐAÍ|�P�c�>�qÓP�>ÔwjHÑnÔ f ÐAÍ°Ygj>Í Ï Ô�ÔN��Ô f Í�È<É 3 �/8�Ñ ��Ó�m Ï ��[7j>ÓPÔ ÎÑ¥\L�WÍ�n�Y f ÐTÑn�,^qÑn�,_(�L�c� Ï Ô�Ñn�q�WY f Í�¤PÑ}Y ÔÕY�YL� ÏQf Ô f ÓqÔ,k
� �! ~ � â ��È<É 3 �/8À���
	 ���� 3 �!g8 . ��	 ���� 3 � â 8Ñ �N�!������ ������ � � Ô f Íg�

�5'Q 2� Ï � 3}" 8À��� â ����� �
ª ���� ���� �
	 ���� 3 Î "4~ '°Ï�8 . �
	 ���� 3 Î "4~ 'Q ¥Ï�8� �
	 ���� 3 � � 8 . �
	 ���� 3 ���}8

étêgÒ<êOo z1õQñaòaí(ña÷híaó~ô�ó5waõQó�� Ô(÷auUõQñ�ðHí î�w(õ���� uqî ï^òaó~î>òaï>õ
ªuI¦KA;^V_@�@A?^v>@A=LYTKAVWBPIÊ@AKAOS?>YLKS?>OpeD]aOA=Tj>?>I>jweDIcKZYLBq]WBP?>O�Æ~Bok<@�eDOA=�C�BPOA[feo]W]Wb\j>= �wI>=Lj�eoI^je}@SKAOA?^YLKA?>O|eo](OA=Lj>?^YLKAVWBPI�eD]_XqBPOSV_KS;>[èKS;weoK�[\Bcj>V��w=T@Ze}ÂÁÄ4[#BUj^=L]HKAB	=L]WVW[\VWIweDKA=�KA;>=YLBP]WBP?^O<OA=Lj>?^I>jweoI^YLbfj>?>=�KAB\e�XqV_yq=LI\YTBP]WBP?>O/Æ~Bok�VW@<j>=|�wI>=Tj�r
È-��ö
@a g¤� ¢��@c�epgí�Çê�W��������5º�¤� g�9@I�AÊ:>�� �î�!�vBt�=£N�9@Ã>!º��9£¢���a�Iö
�5÷lîÃh<Ñ ó Ís�	Ó`tb��>ÍgÔ | ÓP�>�fÓ Ï �D�_�P�cÐwât�jdølo<Ô f ÍjFÐA�³èLÍ Ï Ô�Ñn�q���S� | � ó ÍgÐ�ølo |"! 	 Ñ}Y��qÍ ÷ �>Í|�Ó�YH�L�o� �_�7jCYCk

|#! 	 . Îu¢  ~ 2  ~ W����  ~ W���°¤  ~�$ @'Ï  ~ ða��   ~³²a~ Ï �  Ïj f ÍgÐAÍ
© ¢� .y³Q0 � 0 �('�» �>�s�qÍ$Y 3 ø�8Qµ
© 27 .Ø³$" � " ��'�» �>�s�qÍ$Y 3 ø�8Qµ
© �WÍsÔ
W����9m 0v~O" n . z � % �'&ñ � ��( &

â � # �HEHEHE � Ñ �
)* + ¬ �z4 � #-, â  � 4 +H¾ ñ �/. 0 6 z� �2143�5 � � � �76�8 â� + ñ 6�9 â � +¯� ñ;:=< >?

\|Í�Ô f Í�ÓPÐ Ï Í�¤FjFÐAÍ°YQYLÑn�P�	Ó�YQYL� Ï ÑnÓqÔNÍ|��jHÑnÔ f Óq�JÓPÐ Ï �LÐS�,[ 0 �J¢� <ÔN� " �¼27 aÑ �}Ô f Í�qÐLÑÂ_qÑn�>Óo�h�>ÍgÔhoHÔ f Íg�
W����  m 0t~�" n .�z � % �A@	�A&ñ � �B( &

â � 6DC=E ò � � � � FHG�I�J � 	 �
)* + ¬ �z 4 � # , â  � 4 +H¾ ñ �K. 0 6 z� �21�3�5 � � � � 6 8 â� + ñ 6L9 â� +�� ñ : < >?



���ÀãM�d\�³<´<¹<®H¹�·dº©±<ä~¬a²h±L¹/4¹<¸�»	À°�¯�°z²H³
	}° �q¿
j f ÍgÐAÍ
@ � . �ñ � ��( �

â � 6DC�E ò � � M � � FHG�I�J � 	 �
õ
¬ �z4 � # , â  � 4 +H¾ ñ �/. 0 6 z� �2143�5 � � � � 6�8 â� + ñ 6N9 â� +¯� ñ�: õ

. �ñ � ��( �
â � 6DC=E ò � � M � � FOG�IPJ � 	 �

3
¬ �z 4 � # , â  � 4 õ ü  � 4 õ°6 z� �2143�5 � � � � 6 8 â� 6�9 â � 8 :

© W��2�°¤  ÓP�>� $ @'Ï  ÓqÐAÍ��PÍgÐLÑ ó Íp�(�LÐA��[rW���°¤\Óq�>� $ @'Ï�Ñn�	Ô f Í*YLÓ�[ZÍIjHÓ,ZIW����  Ñ�Y�PÍgÐLÑ ó Íp�(�LÐA��[rW����f£
© jw�_Ó Ï ÍZÓq�>�fÔNÐSÓP�MYLÑnÔ�Ñn�P� Ï �o�W�P�cÐi�q�,[�ÓPÑn�MYiÓqÐAÍ��PÍ ÷ �>Í|�fÓ�YH�L�o� �_�7jCYCk

� 0 �}¢  ~ Ï �  3Â0 8 . &ñ ò� � 6DC=E ò � � � � FOGQI�J � 	 �
ü 

� " �32  ~ ó ÓqÐ 3}" 8 .Ø³äñ � " ð � ��'�» Ï ��[7j 3 ø�8Qµov[Z�qÐAÍ|� ó ÍsÐ<Ô f ÍN_P�cÓqÐA�iÓ»Y&YL� Ï Ñ ÓPÔ�Íp�IjHÑnÔ f ÔNÐSÓP�MYLÑnÔ�Ñn�q� " Ñ}Y���\sÔ�ÓPÑn�^Íp���LÐA��[¿¸9�«>A�,Bam " nÑn��Ô f ÍJ�PÐTÑÂ_PÑ �>Óo�a�>ÍgÔ�\�ZcY �M\°YLÔNÑnÔ��cÔNÑ �,_¦Í|Ó Ï&f ÓPÔ��,[�Ñ Ï jFÐSÍp�qÑ Ï ÓPÔ�Í�Ñ � ó �D� ó Ñn�,_Ê�P�c��Z
ó ÓqÐLÑnÓ,\T�_Í°YiÑn�-'�» Ï ��[7j 3 ø�8HjHÑ Ô f ÓiY$Z�[]\|�D�SRNaÓ Ï Ô�Ñn�,_fÓ»Y�Ó�jw�WÓ Ï Í f �o�W�PÍgÐiÑn�}Ô f Í\p�g�o�WÍ|ÓP�}Í�¤QjzÐAÍ°YQY Ñ �P�}�qÍ ÷ �^Ñn�,_fÔ f Í�_P�cÓPÐS�7£
ûÿ=LKi?>@�RwBqVWIUK�BP?>KiKS;weoK�kt=feoOA=\eD@A@S?>[\VWI>XfKA;~eoKiKS;>=\[#BUj^=L]HKAB�vw=#j>=LYLBq]_Bq?>OAVW�L=Tjj>Bc=L@(I>BPK<;wegyq=-eDIUbfeoOSY-=T`UR^OA=L@S@AVWBPI}VWI>YT]_?^j>VWI>XZR^OA=Lj>VWYseDKA=L@gr«<eo@S=Lj�BqI�KA;^=�j>= �wI>VWKAVWBPIÁBoCZ[#BUj^=L]aR>OSB4Ñ|=LYTKAVWBPI�BoyP=LO}e YLBP]WBP?^O�ÆwBoki{aeÊ@S=LKfBoC@AKSOA?>YTKA?>O|eo]<OA=Tj>?>I>jweDI>YLbJYLBqI>j>VWKAVWBqI>@�@A;weD]_]/I>Bok8vw=�j>= �wI>=Lj���KS;>=LbJY|;>=LY|�	k<;>=LKA;^=LO\eXPVWyq=LI¦YLBq]WBP?>O�ÆwBok V_@�@AKSOA?>YTKA?>O|eo]W]Wb§OS=Lj>?>I^jweoIcK\eoI^j§eo]W]WBok*KABJj>=TOAVWyP=}e�YLBP[#RweoKSV_v^]_=YLBq]_Bq?>O<@A;^OAVWI>�cVWI>XiC�?>I>YLKSV_BqI#CNBPO<e�@AKSOA?>YLKS?>OpeD]W]_b#OA=Lj^?>I>jweDIUK(YLBP]WBq?>O/ÆwBokir:<;>=�YLBq]WBP?>O/@A;>OSVWI>�cV_I^XiCN?^I>YLKAVWBqI\VW@<YLBPI^@AKAOS?>YLKS=Lj�vcb�R~=LOuC�BPOA[#VWI>XiKA;^=-OS=Lj>?>I^jweoI>YTbY|;>=LY|�\BqI�=seoY|;#@AKpeDKAVWYa@S?>v~YL]neo@A@aü  � 4 BDC�KA;>=�YLBq]_Bq?>OhÆwBok1YL]neD@A@<ü  VWI>j^=LRw=TI>j>=LIcKA]Wbz�hKA;^=CN?>I^YLKAVWBPIÊYLBP[#R>]W=LKA=T]_bJj^=LYLBP]WBq?>OAVW�L=L@�KS;>=f@AK|eoKAVWYf@A?^vwYL]neD@A@A=T@\KA;~eoK�@peDKAVW@uC�bJKA;>=fOA=Tj>?>IcxjweDI>YLb¦YTBPI>j>VWKSV_BqI>@�k<;>VW]_=#VWKZ]W=segyq=L@ZKS;>=}@SKpeoKSVWY\@A?^vwYL]neD@A@A=T@mKS;weoK�j>B	I>BPK�@|eoKSV_@ÃCNbJKA;^=YLBqI>j>VWKAVWBPI^@Z?>I^Yp;~eoI>Xq=Lj�r	ÂJ=\eo@S@A?>[#=�KA;weDKZKS;>=\RweDOAKSV_KSVWBPIJBoCa=geoY|;¦vweD@AVWY\YT]�eD@A@�VWIUKSB@AK|eoKSV_Y#@A?>v~YL]neo@S@A=L@#VW@Z[#V_I^V_[\eD]N{zKS;weoK�V_@�KA;^=LOA=}eoOS=\I>B	[\BqOA=�@SKpeoKSVWY\@A?^vwYL]neD@A@A=T@�KA;weDIKA;^BP@A=�@AKAOSVWYLKA]Wb\I^=L=Lj>=Lj�KAB�R>OSBPR~=LOA]Wb\j^=|�wI>=iKS;>=iKSOpeoI^@AVWKAVWBPI#=LIweDv>]WV_I^XZYLBqI>j>VWKAVWBqI>@sr:<;>=TOA=�eoOA=�YseD@A=L@iVWI}k<;^V_Y|;	KA;>=�@AKSOA?>YTKA?>O|eo]HOS=Lj>?>I>j~eoI>YLb	YLBqI>j>VWKAVWBPI^@-eoOS=ZI^BPK<C�?>]�x�w]W]W=Lj�{gv>?>KhKS;>=tYTBP]WBP?>OÿÆwBokJYseDIi@AKSV_]W]cv~=tYLBqI>@AVWj>=TOA=Lj\eD@�OA=Tj>?>I>jweDIcKd?^@AVWI>Xa@SBP[#=hCN?>OSKA;>=LOVWIcCNBqOA[meDKAVWBPI(KA;weDK�YseDIiv~=tj>=TOAVWyP=Lj�CNOSBP[ÀKA;^=t[#BUj^=L]PEQxu@A=L[#VÌÆ~Bok<@deoI^jivcb-YTBPI>@SKAOpeDVWI>VWI>XKA;^=i@A=LK(BoCHeo]W]WBokt=Lj�VWI>VWKSV�eD]w[feoOS�UVWI>Xq@sr

Èi��öC@a ¢¤4 ¢�9@dcfehg5®Çê�����£¢�9�«�Êö
�5÷ �°¤4���
º�¤��a��>5£v���5Bt�a@
Bv>A@Cº»¦'î e Í|�P�c�>�qÓP� Ï Z Ï&f Í Ï ^�A�Ìø jHÑnÔ f ÐAÍ°Y¢j Í Ï Ô<ÔN��Y Ô�ÓPÔ�Ñ Ï Y �M\ Ï �_Ó�YQYiüN � 4 £�ÂQ�PÐ�ÍpÓ Ï&f Ô�ÐAÓP��Y Ñ ÔNÑn�q� " �A� |  . +T! 	Ô f Í/�L�o�n�W�7jHÑ �,_jFÐS�Qj>ÍsÐTÔNÑnÍ°Y:[���YLÔ/\|Í�Y ÓqÔNÑ}Y ÷ Íp�k



�,¼ ¬(a¬-®Q¯H°c±A°	²H³<´hµ(a±L¶�·d³H°�¸H¹<º�»¼a½

<x,x> 2<x> <x> +< X>

U�VXWZY�[]\
^�_X`ba�c�dfe�gihkj�lX\nmporqfm]VXs]Y-gis]VXout;mvs]w-gisvj�[]\nxZ\nt2szy�\D{noulXouY;[]VX|}grs~VXout
<x,y>

[x=y]

<x>+<y>

[x y]=[y= X]+

<x> <y>

U�VXWZY�[]\
^�_X`b��c�¥�s]w;\n[z\ne�gihkj�lX\nmporq�m]VXs~Y-grs~V�oZt�mps]w-gisvj�[]\nxZ\nt2szy�\D{noulXouY;[]VX|}grs~VXout
�r�
� f����S�~�]�n��� � ���k�;� � �u�b�n�
��� � ���Z� ���Z� � � �,f ���}��� �u� � �]�D�z�b�
¨��
� f����n� � �~���n�2��� ��� �Z�2� � f �Z�
�X�u� � �v� f�� � �b�S� �
� �]�D���~�
��� � � �Z� ��¡�� �
�D���;� ��� �u�=��~� ��¡ �=��¢¤£�¥ ¢ � ��� ��� ��� � �����u¦ �}� � �u��� �u�=�k�]� � f�� ��§ � �©¨ f � �����u��� ����� �u�N� � � � ��~� �X�1¤ �4� �b¡ª�r��� � §�� �u«�� ¡ �;�&f;�]�u� �K¬b�u��� �u��n�2��� ��� �Z�2�¯®�°7±��u�
°7±�² ³D´ � � � f;�µ� �X� ��� � ���� � �Z�]�Z�}�~�4� � ��� � f;�v� ��� �4�����u���;�4� � �4� � � � f�� � �~� � �
��� � �Z�2��¶H� � �n��· �¸��z¹ � � ¢ � � ��º}� � ���Z�n� � � f �Z� � � � � � � ��� � «Z����� � ��� � �b¦��}� �P� �B» ±�² ³ ® ��� � �v� f�� � � � �2� � ¶��� �u��«u� � �]���u�b�D�z��� �f� ¦�� �X¡
� f �u�¤¼7½ ¢7¾ ¦¿ » ±�² ³ ´ �ÁÀ �B¦��u�~� � f � �k�Z���
�b���}�2�n�~�}������~�Â� ��� f��b�v¢��Z��¥ ¢ � � �r��� � § ��� � � � f�� �X�u� � ����� �Z«Á�D���;� ��� �u�=�Â�]� �i����� �b�¤� �Ã� �]�D�Â�~�Ã� �ÄV¤Z� ¦�� � �n���]�f�n�u� �}� �Z�u�b�µ� ��� � �Z��� �u�2� � �~�B�Z�H� � � � ��� � �kÅ � «u�2�~�kÆ ���ÈÇ��É���Ê � ��§ ���Z�Â¦��u�~� ºb� � ���Z�n� �n�v¢¤£�Ë=£ÍÌ2£�� � � ��� f �u� � � � � � � ��� � «u�;�4�� � �}¦��b� � � � � � f;�� � ¦���� ���Z��� �
�n� � � �X� ���z» ±�² ³ �}���b��� � � � f�� � �b�¤� �v� �]��� ¤ �¤�]�D�4� � �Z�2�
�]���n£ � f��b� � f;�� � � �2� ����� �u��«u� � �~�pÎ-ÏfÐ�ÑuÒÃÓ �HÔ¤¦B�Z� � � �u��� ��� ¡z� � ¡ �u���v�~� � f��¤�D� ��� � §�� �Z«z���u�=� � � �Z� � � �nÕÖ ����� �×� ��� f��b� ����� � � � � �4« ¡ ® � f � �k���u¦��S� � �Q�D� � f;�
� � � ��� �b� ��� ��� � �n� � � § f � �&f� f����S�]��� � � �u� � � �
�u¦ ����� ��� §���� f � f���¦B� � � � �u« � f �u�Ã���Á� � � �n�2�H´r�Ö��u��� º �b� ¡ �¤�]��� � � �Z� ��Ø7ÙÚ��n���Qf � f �u� Î7ÏÍÐ;ÑuÒ�Ó �HÔÜÛÝØ7ÙÚ � �;�ª���u¦��=�i�Q���ª� ¤ � � �u¶� ��º � �X¡ �~�µ� ��� ��� � �]�µ�¤�]��� � � �Z� �D���~�ª��Þ}� �i������¡���¡ ����� º �}��¢ß£�Ë=£�Ì=£×� � � � £ � ��r�X§��u¡ � � �D��� �ÄV¤Z� ¦�� � �n���]�f�n�u� �}� �Z�u�b�µ� ��� � �Z��� �u�2� � �~�B�Z�H� � � � ��� � �kÅ � «u�2�~�kÆ ���iàu�á�qÂs~w�\nm]\µj�[~ouj7\n[]s~VX\nm�gi[]\µm4gis]VXmHâ-\Dy�ãps]w�\nt©\nVXs~w�\n[�s]w;\�{DoulXouY�[�{noZhkj7out�\nt2s~mBY�t;y�\n[m]s]Y;y�äågi[]\�t�\nxZ\n[
Y�m~\ny�VXt�gm]ä2t�{�w�[]oZt�VX|}grs~VXout©½�y�Y�\�s]oµs~w�\�{nout;y�VXs]VXout�m�out�s]w�\æq�Y�t;{�çs]VXout�mv{Douh�è�VXt-gis]VXout
oZtkVXt�j�Y;ségi[]{nm ¾ ã�oZ[Ás~w�\�m]ä2t�{�w�[~out�VX|}gis]VXout�mv{bgrtkè7\�m]oZl�xZ\nyÂêQY�m]svè2ä{nouY�t2s~V�t;WBs~w�\zt2Y�h�è7\n[�oiqSs~ouëu\Dt�mÁVXts]w�\�j�l�gr{n\
½�y�Y�\�s]o
s~w�\z{DoulXouY�[ìçOm�gbq�\Dt�\nm]mvj;[]ouj7\n[~sHäorq�s]w�\�j�l�gr{D\ ¾ _píz\Dt�{n\�s]w�\�m]s�grs]VX{
m~Y�è7{nl�grm]m » ±�² ³ {}grtµè7\By;\n{noulXoZY�[]VX|n\ny�è�äµg�q�Y;t�{ns]VXoZtîHï¤ðrñ�ò�ó~ônõrörñ�÷�ñ�ônõfó]ônørù�öfúuû¤ü�û]ù�ýDþ}û~öÍñ�õpó]ýDò�û7÷�ðrû¤ó~ônü�ü�û~ò�ÿZônõrörñ õ��7ýnü�ó���ørõró~÷�ñ�ônõPñ�ò����	�	
���úZû]ó]ýDørò�û÷�ðrñ�òvó~ônü�ü�û]ò�ÿuôDõrörò�÷�ô�óHðrû~ó�B÷�ðrýn÷v÷�ðrû]ü�ûzýnü�û�õrôB÷�ô��nû~õrò����¤ðrñ�óHðó]ýnõò�÷�ñ�ù�ù�úZûÂñ��vÿrù�û��vû]õb÷�ûHö�ý��X÷�û~üörû]ó]ôDù�ônørü�ñ��~ýn÷�ñ�ô4õ����� ÿrù�ýDó]û�ñ�òPó]ônù�ôDørü���ò�ý���û7ñ �Bñ�÷¤õrû��Dû]ü7ó]ônõb÷�ýDñ�õrò�÷��7ôvó]ônÿrñ�û~ò-ô���÷�ðrûfò�ý��vûf÷�ørÿrù�û�ñ�õ�ýnõ! "�výDü#�bñ�õ����
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t tUPVXWuY;[]\
^�_ ¤JI;c3K=ouhk\�\ne�grhj�lX\nmÁoiqÜgi[]{�\ne2j�[]\Dm]m]VXoZt�m�m]VXhkj�lXV/â-{}gis]VXout
��f s]w-giszhµgrj�mv\}gi{�w�\nlX\nh\nt2sMLON » ±�² ³ oZt2s]oks~w�\�m4grh\�\nlX\nhk\nt2s+L Ù±�² ³ ã7s]w�\�Y�t�VQP2Y�\�\nl/ç\nh\nt2szorqps]w�\�m]w�[~Y�t�ëªm~Y�è7{nl�grm]m »�Ù±�² ³ _+R�s]w�\n[�SvVXm]\ »�Ù±�² ³ VXmzm~\ns�\�P2Y-grlfs]o » ±�² ³ git�yªs]w;\m]w;[]VXt�ë2VXt�W�q�Y�t�{Ds]VXout �Of V�mvs~w�\
VXy�\nt2s~V�sHä�q�ou[vs]w;\Â\Dl�\Dhk\nt2s]mvVXt » ±�² ³ _R�è�m~\n[]xZ\Âs~w-grspm]oZhk\ns~VXhk\nmfs]w;\Â[~\ny�Y�t;y-grt�{Däk{�w�\n{�ëkhµgbä�qOgiV�l7è7\n{}grY;m]\�orqfs]w�\�j�[]\nmìç\nt�{D\ÂoiqUT � ������� �Z�u� m]ä2t�{�w�[]oZt�VX|}grs~VXout�mpVXt�s]w�\�t�\nspy�\�â-t�VXs~V�oZtks~w-grs�hµgbä
è7\z[]\Dhkorxu\Dy�è�ägrj;j�lXä�VXt�W � � ¦�� �X� T � �u��� �Z� []Y;l�\DmÍs~ozs~w�\Át;\nsfè-\�q�ou[]\p{noZt�m]VXy�\n[~VXt�W�s]w�\p[]\ny;Y�t�y-git�{nä
{�w�\n{�ë¤_áHtªUPV�W7_�^;_�VJIæs]w�[~\n\
\ne�grhj�lX\nm�oiqÍm]VXhj�lXVKâ7{}grs~V�oZt×gi[]\�m]w;o�SvtWSvw;\n[]\Bgit�gij�j-gr[~\nt2svm]ä2t2ç{�w�[]oZt�VX|}grs~VXout
oZtBs~[4grt;m]VXs]VXout � V�mP[]\nhorxu\ny�q�[]oZh�s]w�\pt�\nsv½�m~\n\ Ó�XDÔ q�ou[ßq�Y�[]s~w�\n[fy�\ns�grVXlXmfoutt�\ns~m�m]VXhkj�lXV/â-{}gis]VXout ¾ _/K2VXhkVXl�gr[Ãm]VXhkj�lXV/â-{}gis]VXout;m�{nouY;l�y�grj�j�lXäµgrlXm]okgisvs]w�\
lX\nxZ\nlforq�s]w;\s][�grt�m~VXs]VXoutWuY-gi[]y�mbãZq�ou[p\ne�grhj�lX\zg
s~[4grt;m]VXs]VXoutWuY-gi[]yl�VXëZ\B½�¼7½ ¢-¾EY+Z ¼7½ Ëu¾]¾�[�\ ¼-½ ¢]Y+ZËu¾�[�\ ¼U^Q^Q^Q^n{noZY�lXy
è7\�m]VXhkj;l�V/â-\DyÂè2ä�\nlXV�hVXt-grs~V�t;W�s]w�\pè-gim]VX{�j�[~\ny�VX{}grs~\Â½ ¢]Y+ZAËu¾ SvVXs]w�oZY�sg`_¤\n{ns~VXt�W�VXs]mvs][~Y�s]w�xugrlXY�\B½�è-\D{}grY�m~\�½�¼7½ ¢7¾/Y+Z ¼7½ Ëu¾~¾ba ½ ¢cY+Z ËZ¾]¾ _d mÁgrt�\ne�grhj�lX\ÁoiqSy�\D{noulXouY;[]VX|n\nyt�\ns}ãZVXtkUPV�W7_r^�_�V�`ps]w;\vh�Y�lXs]VX{nouhj�Y�s~\n[3e/fhgjilkhko2y�\Dl�VXmvy�\nj�VX{ns~\ny�gbq�s~\n[zs~w�\
y�\n{DoulXouY�[~VX|}grs~V�oZtªorq�s~w�\
è�Y�m~m]\nm`m�oZè�m]\D[]xu\æs]w-giszm]VXt�{D\BVXts]w;V�m�{}grm~\
s]w;\
{noulXoZY�[v{nl�grm~m9n VXmv{nouhj�lX\ns]\nlXä�y�\D{noulXouY;[]VX|n\ny�ã7s~w�\ntªs~w�\�{nou[~[]\nm~j-oZt�y�VXt�W{noZl�oZY�[v{noZhkj7out�\nt2s~mÁw-gbxZ\�è-\n\Dtªy�\nlX\ns~\nyµq�[~ouh s~w�\
hko2y�\DlO_K2VXhV�l�gi[]lKä2ã�VXt�s]w�\�[�grt�y;ouhTj-oZlXl�VXt�Wcilk hko2y�\nlfs~w�\k{noZlXouY�[po-o�S {nou[~[]\nm~j-oZt�y�VXt�Ws]o�m~\n[]xZ\n[]m�{}gitµè-\�{noZhkj�lX\ns~\nlXä�y�\n{noZl�oZY�[]VX|n\Dy�_q Ñ�r�s/t2Ñ�u�vjwUx�y�zl{}|~ubÑrÏ/��ubÏfÑrÐ�����t2ÑJ�nÏ/�1�c� Ñ�t�Ò�Ï:��ÒPÐ��/��v:� b-� �n�2� � �2� �i� �]���Z���;� � �;� ¡� ¦�� �X� �n���]���u�2��� � ��� ¡µ§���� fµ�]�D���=��� ��� � � f;�M�"� �iAw;\nt�s]w�\�y�\n{noZlXouY�[~V�|bgrs]VXoZtk{noZt�y�VXs]VXout;mÁgr[~\zm4gis]VXmHâ7\ny�q�oZ[�m]oZhk\voiq�s]w�\�m]s4gis]VX{zm~Y�è2ç{nl�grm~m]\nmÃorqSg�{nl�grm~m » ± s~w�\Át;\ns:� {bgrt�è-\ps][�grt�mìq�ou[~hk\ny
Y;m]VXt�Wzs~w�\pq�oZl�lXo�SvVXt�Wpj�[]o2{n\Dy�Y�[]\Z_
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�vw�\
y;\n{noulXoZY�[]VX|n\nyµt�\DszVXmvy�\nt�oZs]\nyc��� ²��#� ½�� ¾ _� t����:��u!��r��)w�x�y� ¡{�¢¤£¦¥§r�Òht��¨�}u}ÑrÏ/�©u}ÏfÑrÐ���Òht���r��#r7ÏfÑ��#ªZÐ�u!�«rU�E� §Ã��� f �]�D������� ��� �� ¦ � � � ¦ �i� ��� � �u�2�:¬Á� §§ � ��� � ��f�� � �J® � �u«��n�2��� ��� �Z�µ��ffÕÖ ¨ f��ª��� §p��¡ �u� T �����r£���f��n�2�J®���� � �u�2�� �X� ���×»�Ù± � � � �u�Z��� � � � f;�k�n� � �]�µ��� � �u�2�� �X� ���n�n� �ÖLÅ��Z��� � �&få� ��� ��� � ��� � � � �2� ����� �Z�N��� � �u�2�µ�u�u¦ �u� �2£ � f����4� � �Z���µ���u¦����u���b� � � � �L�¯ ���u¦�� ½« ¾ � �]�æ�n� � � ����� � � ��� �}¡� f;�B��� § � �X� ���z»�Ù± �Ö ¨ f�� � �~��� ¤ �S�]�D��� � �u�L�4�Z¦v���u�;�}� � �k�n� � ��� � ��� �}¡�L}¯ �4�Z¦v� ½� ¾ � �]� � � � �2���n�u�n¦����� ���n� ��� � § �QÕ¢ �]�b¦ �Z� �2�Â�2���Qf � �u«Z�4�°7±�² ³ � ���n� � � ����� � � ��� �b¡A° ±�²'³ ´�°° ±�µ²'³ ´ ° °7±�² ³° ± � ���Q� � � ����� � � ��� �b¡�¶ ³ ° ± ²'³ ´ °° ±�µ²'³ ´ ° ° ±�² ³Ö ¨ � � �2� ����� �Z�N«u� � �]�r� � f �Z� �]���n�}� � �N���u¦�� � � � � ��¡ �u����� � �u�2� �K¬ ���©� �X� ���n�n� � �]���Q� � ¶� ����� � � ��� �b¡¸·�� �n�2� ��¹lº �~�4� � � �u� �n���]���n�b�n� � �Z« � �ª� ��� ���Q�D� � f �u��� �~���Z� ��¡ � � � �����i����¡�u����� � �Z�2� �K¬ �����~�}¦ �u� �ª�2���&f � �u«Z���r£z�2� � �n��� � f����¤�]��� � � �Z� � � �
�~� � f��p�n�u�D¦ ¢ ¦¿ Ë® � f �Z� �]� ���u� �f�n�2��� ��� �Z�2�Â�Z� � �b�S� � �Z� � ��f ���b��� �u� � �]�D�M» � �Z¡ ¢:» � �p�n�2��� ��� �Z�2�Â�Z��u� � �¤� �z� �~�n��£Á� � f;�}� §�� �n� � f;���u����� � �u�2� �K¬b�u��� �Z� § �Z� � �µ��� �v� � �i��� � § ����´ ��Ê � � f �u�� � �n� ��� �Of;�u� � � � � � � � �2���n�u�n¦���� ��� ® � �u« � � � � � �����u�2� ��� f;��� � �]� � � �r�X����¡ �]� � f��� ���u��� ���n� � � �X� ���n�n� � � � f����Z� � « � � �r� � ¡ � � �b¦ ��Ê � �r���f� f;��� ���u��� ���n� � � �X� ���n�n� � � � f���u� � « � � �i� ��� � f �uº �Â� � �]� � � �r�X����¡ «Z�]� �u� �b� � f � �k�u�;� � f��b� � f��Ü�S�~�4� � � �u� � � �v�Qf � �Z«u���� � � �n�2�
� � f;�}� §�� �n� ���p� �4���Z¦B�D�¼½¾ ¿

À ³}Á ° ±Â²Ã³ ´�°�Ä �¨Å ±Â²Ã³ ´ �!Æ���ÇÈ#ÈÊÉM����ËÌ'ÉÎÍ}È#Ï Ó ¼7½ ¢7¾ ¿ÑÐ Ô�ÒÓ Ô Ó�¢ ¦¿ ËÈÔ ½�^;_ V ¾
K2VXt�{n\�s~w�\�j�[]\ny;V�{bgrs]\�VXt�d�P�Y7grs]VXoZt�½�^;_�V ¾ y�\nj7\nt�y�m�outks~w�\�{}gr[~y�VXt-grlXVXsHä�orq�s]w;\ÂoZ[]VXWuVXt-gilm]s�grs~V�{æm]Y�è7{nl�grm~m]\nm » ±�² ³ ã2V�svVXmvt�oZsv{nouhj�lX\ns]\Dl�ä�j-gi[4grh\ns][~VX{u_:�vw�\�j-oZm]m~V�è;l�\�m~oulXY�s]VXoZt�s~os]w;V�m�j�[~ouè�lX\nhT{noZY�lXyNè7\ks]o�{noZt�m]VXy�\n[�q�ou[
\}gi{�wNm]s�grs~V�{m]Y�è7{nl�grm~m�s]w-gisBVXm
VXt2xuoZlXxu\ny�VXts]w;\kj�[~\ny�VX{}grs~\µs]w�\sSÁoª{bgrm]\DmÖÕ » ±�² ³ Õ ¿ `kgit�y@Õ » ±�² ³ Õ Z `kgit�y�è�Y�VXlXy�s]w;\k[]\Dm]Y�lXs]VXt�W[]\Dy�Y�{n\ny�t;\ns]m�q�oZ[zgrlXl�s~w�\
j7oum]m~VXè�lX\
{}grm~\nm}_piAw�\Dtªs]w�\�t�\ns�VXmzVXt�m]s�grt2s]V�gis]\ny�ã;VXszVXmvj-oZmHçm]VXè�lX\�s]o�{4w;o�oZm]\�s]w�\�{noZ[][]\D{nsv[]\ny;Y�{n\nyªt;\nségihkoZt�W�s]w�oZm]\zWZ\nt�\n[�grs~\nyªè2äBs~w�\�[]\ny;Y�{ns]VXoZtgrlXWZou[]VXs~w�h�_i�\�w7gbxu\vgrlX[]\}giy�ä�hk\nt2s~V�oZt�\ny
s~w-grs:Svw�\Dt×g�{nl�grm~mfV�mf{noZhkj�lX\ns~\nlXä�y�\n{noZl�oZY�[]VX|n\Dy�½�VO_ \u_Õ » Ù± Õ ¿ ` ¾ s]w�\�{noZ[][~\nm]j7out�y;V�t;WB{noZhkj7out�\Dt�s~mÁ{bgrt�è7\W×~[]\nhorxu\nyÙØzq�[]ouh s~w�\zt�\Ds}_:iAw�\Dtj7\n[Hq�oZ[]hV�t;WÂs~w�VXmÁ{bgrt�{n\Dl�l�gis]VXout�w�o�Sp\nxZ\n[}ãZs]w�\�{no2\�Úk{nVX\nt2s]mvoiq�s]w�\�\nlXVXhkVXt-grs~\nyæq�Y�t�{ns~VXoutÛ�ï¤ðrû�ü�û]ýnò�ônõE��ônü7ørò�ñ�õ��f÷�ðrû�ýnúZô��nû¤ÿrü�û~örñ�ó]ýn÷�û7ñ�ò¤÷�ðrýn÷;örñ ��û]ü�û]õb÷2ônú`Ü�û~ó]÷�ò��vý� �úuû~ù�ônõ��f÷�ô�÷�ðrû�ò�ý��vûò�÷�ýn÷�ñ�ópò�ørúZó]ù�ýnò�ò�ÿrü�ô��}ñ�örû~öÂ÷�ðrýn÷fñ�÷�ðrýnòfý�ó]ýDü�örñ�õrýnù�ñ�÷« "�nü�û~ýn÷�û]ü�÷�ðrýnõ
ôDõrû��bÝðrû]õ�ý�ò�÷�ýn÷�ñ�ó�ò�ørúZó]ù�ýnò�òô��-ó~ýnü�örñ�õrýnù�ñ�÷� :�nü�û]ýn÷�û]ü7÷�ðrýDõzônõrûfñ�ò¤ò�ðrü�ørõ����nörñ ��û~ü�û~õ}÷7ó]ônù�ôDørü-û~ù�û��vû]õb÷�ò�ñ�õ�÷�ðrûfônü�ñ��nñ�õrýnùbó]ù�ýnò�ò¤ó]ôDørù�öúuû~ó]ô��vûPû�Þbørýnùrñ�õz÷�ðrûförû]ó~ônù�ônørü�ñ��]ûHöpó]ù�ýnò�ò��
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{nouhj-oZt�\nt2s�h�Y�m~sÍè7\vs4giëu\nt�VXt2s]o�gr{n{noZY�t2s}cPs]w�\�{}gr[~y�VXt-grlXVXsHä
oiqS\}gi{�w�\nlXV�hVXt-grs~\ny�q�Y�t;{�çs]VXoutª{Douhkj7out;\nt2svè-\n{Douhk\Dm�g×qOgr{Ds]ou[�h�Y�lXs]VXj�lXä2VXt�W�s]w�\æq�Y�t�{Ds]VXoutªs~Y�j�lX\u_�U�oZ[z\ne�gihkj�lX\{nout�m~VXy�\n[zs~w�\�q�oZlXl�o�SvVXt�W�q�Y;t�{ns]VXoZt�s~Y�j�lX\ucß ¯�à�á�â`^!^`^�âã¯�à�ä�å�á!â ° ±�æÖç�± â�¯�àãä�è�á!â`^!^`^�âã¯�à}é/êgbq�s~\n[zs~w�\�{nouhj�lX\ns]\�y�\n{noZl�oZY�[]VX|}gis]VXoutµoiq »p± s]w�\�grè7orxu\zs~Y�j�lX\
VXmps][4git�mHq�ou[]h\nykVXt2s]o7cß ¯�à}á�â!^`^!^�âã¯�à�ä�å�á�âëÕ » ± Õ ° ±�æ ¢ â�¯�à�ä�è�á`â!^`^!^�â�¯�à�é/ê½�s]w;\)×ëÕ » ± Õ Øµ{no2\�Úk{nVX\nt2s�VXtªq�[~out2s
oiqÁq�Y;t�{ns]VXoZt ° ± y�\n[~VXxu\nm�q�[]ouhTs~w�\�y�\n{noZlXouY�[~V�|bgrs]VXoZt[]Y�lX\�q�ou[�q�Y;t�{ns]VXoZt�m
y�\nm~{n[]VXè7\ny©j�[]\Dx�VXoZY�m]lXä ¾ _c�vw�\k{Douhkj7out;\nt2sW×�Õ » ± Õ ° ±:æ ¢ Øª{}git�è-\\nlXV�hVXt-grs~\ny�è2ä�h�Y�lXs]VXj�lXä2VXt�W�s]w�\s]Y�j;l�\è2äìÕ » ± Õ æ `uãPs]w7grs�V�mæs]w�\m]Y�h#oiqés~w�\kè7grm]VX{q�Y�t�{ns~VXout�mv{no2\�Úk{DV�\Dt�s~mvorqfs]w�\�{noZhkj7out�\nt2sb_�áHt�y;\n\nyªs~w�VXmÁWZV�xZ\nmps]w�\�{}gi[]y�VXt-gil�VXsHä�orqfs]w�\q�Y�t�{ns~VXout©m]VXt�{n\�gbq�s~\n[�s]w�\µ{noZhkj�lX\ns~\µy�\n{noZl�oZY�[]VX|}gis]VXoutLorq
s]w;\�{Dl gim]m�è7ous~w ° git�y ç[]\ns~Y�[]t�g
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m]s~[]Y�{Ds]Y�[�grlXlXä�y�\D{noulXouY;[]VX|}grè;l�\µgrmBgSvw�oulX\uã¤è;Y�s�s]w�\n[~\kgr[~\Bm~ouhk\�j-gi[]s~m
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VXy�\nt2s]V/q�ä
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� � �� f;�}�~���n�Z�]� � ���=�i� � ���u����� �¨ f � �
�~�4�Z�2� ��� �u� � � �X��� �Z� � � �Z� ��� � �kÅ � « � Æ �¯¨u¸ Õ � f;����� � �Z�2� � � � ��� ��� ¦ � � �Z� ���µ���u�n�~�n¶�����u�;�r� � � ºb� � ���Z�n� �v¢ ��¨ f � � ºb� � ���u�D� � � � · �b�]� �u� ��� ¹��b¡ � � £f� � ����� ���f� �Z�=� � ���z�u� �X¡ �Z������ � � f;�v�n�2��� ��� �Z� � ���n�}� ���Z� ��� §���� f � f�� � �~�z�n�~�u¦ � � � ���¤£ � ��� ��� �u�b�n����� ��� �Z�=� � � � �� f;���S�~��� � � �u� ���]��� � ® � f � � �X� � � ���u�2� � � �Z� � � �4�Z� � � � ���]� ��� ¤ ��� � ��� � �Q� ���p� �v���r��� ���n� � � �¦B� º � � f�� � �}�D¦
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�]� � f;���S�]��� � � �u� � � � º � ��ºb� �u«æ� � �u� � f;���u� � �¤� �v� � � �2� ����� �u�=���~���PÕ § ��u�µ��� � « ��º � � «Z�b���}� �r� �n� � ���n�Z� � f � � � � � �2���n�Z�n¦ �Z��� �u��f��b�]�ì´ �
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Cyclic subflows

colour generation
subflow

colour absorption
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x_appears_either_in_f4_or_in_f5_or_both

P8

(a)

P7

x_does_not_appear_in_f1,f2_and_f3

P16

(b)
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� � � �]� � �4�n�2¦ � �u«ª® §���� f��Z� �Ã� �i�����~�z«Z�}���b� �i������¡ ´ � f �u� ¢N���Z�n�]�D���=�Z���r� � � � f�� T ��� ��4�Z¦v���u�;�}� ��� � � f������ � �u�2�µ�u�u¦ �u� �A�]���¤£ � f �u� ¢ � �u��� � ���ª�u� ��¡ �u����� � � � f�� � �È�S� �� �����u� � �S� � �n�2��� ��� �Z�2�k�]���ß£ � �;� � f �Z�z� f � ����� � �Z�2� � �×�;� � �Z�Q��� �b¡ª� � � �2� ����� �u�� · � �� � ¡ ���Qf��~�u� �/¬}�Z��� �u��Õ � ���Z�4���æ� · f � ���u� �X¡ �u��� � �b�S� �p� �~�v�n�]�Z¦��¤£ §���� f � � � ���n�}� ���Z� ����n�2��� ��� �Z� � f �u��� �µ� � ¦�� � ��� � ���©���u� ���u� �2�å�Z� ��¡ �u�����b���}�2�n�~�}�;�4���~��¢ �T¨ f � �µ� � ¦��º}� � ���u�D� � � �Z�=� � ��� � � �u�Ã� � � � � �u�����Z� � �S� �p� �~�Á�n�2��� ��� �u�ª�~�p� · �¨ f��
�~���u�2� ��� �Z�ª�]�b¦B� º �D� � f;�
��� � �u�2���n�~�u¦ � f��
��� � �u�2�
�Z�u¦ �u� ���]�p� � � ���k�~���¤� � �� ���u�2�n��Þb���b�����D£ º}� � ���Z�n� �é¢ � � � � �Z�=� � ���Í�n�~�u¦ � f�� � �È�S� ��� �;�k�u� � �S� �p� �]�f�n�2��� ��� �u�2�
�~�� �µ¨ f������v�4� � �]� � f � �
�]���Z��� ��� �u� � � � � · ¦��}��«u� ¹��r���f� f;����� � �Z�2� � �2� ��� �����D�×�~�p� � §Ã��� f� f;�
� � ¦�� ºb�r� ���æ�]� � f;� ºb� � ���u�D� �v¢ß£ � ��� · ¦B�b��«Z� ¹��r����� f��
��� � �u�2� � �2� ��� �����D�Â�~��� §Ã��� f� f;�
� � ¦�� T ��� � ���Z¦v���u���b� ���� � � f��
���u� � � � � ¡ £ �}¡ ¦B�b��« � �u« � f�� � �2� ��� �����n���]���ß£ § �æ¦ �Z¡B� �;�}�~� � �n� � f������2¦ � �}��]�B® ���r��� ���n�X¡ ´k�}� �Z�n� ��� � �2� ��� �����n�
�]�é� · ®�¢ � �
��� � �Z�u«u�b�
���u�=� � � �Z� ����� �b¡k� f���¦ � ��® � �u«�]���=´ �
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5�#��¥§�#�fÐ�u`��rU�Ar%��Ð��©rU��r7ÏÍÑ'&��)(
Ð����#r%(Ot=Ò+*-,�v�ÐAu}ÑrÐÙ���}��u!��rU�j�¨ f � �k�]���u�2� ��� �Z�©�n� � � � �Z� ��� �n� § f��b� � ��� � �u�2� � � · �Z�n� � �]� ¡ �4� ¹ ®~�u�� §��r��� � § ���Q´ �b¡��� � � �=� ����� �Z��n£ � � ����� ���u� � �-f �Zº � � ���}� �r� �~� � � ¡ � �X� ¦ � � �u� ��� � ���D�u�]� �}¡µ� f�� T � � �u« � f �u��S� �v� �!®Z�}�=� � � � � � f;� � �È�S� � � �X� �����]��� �k¨ f����~���u�2� ��� �Z� � � ��� � � � �u� �D� � f������ � �u�2�
� ��� ¦
¶� � �Z��� �u���]���Z����� � �H� �N¨ f����~���u�2� ��� �Z� � � �X��� �Z� � � �Z� ��� � �µÅ � « � Æ �¯¨ÈÉ Õ � f;�k��� � �u�2� � � � �� ��� ¦ � � �Z� ���k���Z�n�]�D���=�Z���r� � � º}� � ���u�D� ��¢ �� � � �]� � « �u� � � ���Q�2¦ � �u«�® §���� f��Z� �P� �r���z�]�p«u�b���b� �r�X����¡ ´ � f �Z� ¢����u�D�]�D�����u�;�r� � � � f��T ��� � ���u¦��=�Z���b� ��� � � f;�Â��� � �u�2�v�Z�u¦ �u� �µ�]�.��® � f;� � �b�S� �f� �;���u� � �¤� ��� �~���n�2��� ��� �u�2�z�~�� � �~�p� � ¦v� � �¤�n�2��� ��� �u�2��£ � �;�z¢ � �Z�=� � �Q�é�Z� ��¡ �u����� � � �i��� �]� � f;�}¦�´ �B¨ f�� ºb� � ���u�D� ��¢ � �· � §��i��� � § ��� ¹��b¡ � · ® ��� �u�b�n�n��/ ��� �Z�=� � � � � � � ¡ �Z� � �S� ��� �]�f�n�2��� ��� �u�b´r£vf�� § � º �b��£�� � ��������f� ����� � �Z�n��� �}¡ � · ® � f;�
�u� �X¡ �Z� � �¤� �Ã� � � �2� ����� �u��]�+�2´ � � � � ¡ ���Qf��~�u� �/¬}�Z��� �u�2£ ��� � � �� �k�~�}¦�� º ���Â�D�]�u¦ � f����� � �Z�2�B�Z�u¦ �u� ���~��� · � � � � ���u�2�n��Þb���b�����D£ � f������u�n�~�n�����u��� � �u«��� � �u�2�����u¦��=�Z���}� � �~���©��f��Z� � � � ��]�b¦B� º ��� � � § � �����10 � � �b� � f;�k�]���Z��� ��� �u�2£Á¢ ¦ �Z¡� � · � §��i��� � § ��� ¹��}¡ �n�u¦�� � �b�¤� �v� � � �2� ����� �u���]�2� ® �i����� f;�r�n� � � � �2� ����� �Z�2� � f �u� �Z�µ��� �
f �Zº � º}� � ���u�D� ��¢ � � � � ¡ �u� � �S� ��� �~�Â�D���;� ��� �u�È´ � Ê ��Å � « � Æ �¯¨rÉN§ ����u�2� � �Z�}� � � � �n�� � § f � �Qf�¢©�Z�}�D����� � � � � � �Z�=� � �v�n�]�Z¦ � f���4� � �Z�����u�Z¦ �Z� ���]� � f�� � �b�S� �z� � � �2� ����� �u�2�® � ��� â!^`^`^ãâ � � 3 ´��]��� �éÀ � � � � f �u�p� � � �=� ����� �Z�2��� ��� â`^`^!^�â � �"3 �Z�k��� � f �uº �B�;�4���D��� � � �X�X¡B� f��� � ¦��B�;��¦ � �}�æ�]� � �È�S� � £p�u� � �¤� �Á� ��� � �,f ���}����� �Z�
� ��� �4�D� � � � f���� � � � �2�~�
¦ �Z¡ �n�È«b«Z�n� ���¨ f;�
�4�v��� � �~� � f � �Â�~�4�Z�2� ��� �u� � � � ��¦��b��«Z� �r����� f�� � �2� ��� �����D�Â�~��� §���� fk��Þb� �r��T ��� ����u¦��=�Z���b� � £ � �;� �i����� f�� � �2� ��� �����n�
�~�p� · §���� f � f��æ� � ¦�� ºb�r� �2�B�~�z¢ �¨ f;� � � � �2� ����� �Z�2�
� ��� â`^!^`^�â � � 3 � �]�ª��� �
� �v��� � ��� �}¡�� f����]���u�2� ��� �u�A® � f;� � �µ��� � �u�2��u�Z¦ �Z� �2� � ���k�b� �Z�n�X� �u«µ���u��� ����� �u�2�
�~�}¦ �u� �����;�&f � �u«Z����´ �
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{bgrm]\�oiq \;: ¿ `uãPs]w�VXm
VXmÁê�Y;m]sBg â-{ns~VXs]VXouY�mæm]ä2t�{�w�[]oZt�VX|}grs~VXout�m]VXt�{D\Svw�\nt � ¼ VXm�\nt-grè;l�\Dy�ã�grlXl�h\nhkoZ[]VX\nm
gr[~\kj�[~\nm]\nt2s�VXt �?> ãfw�\nt�{n\µs~w�\ky�\D{nVXm]VXoutLorqzs]w;\hk\Dhkou[~äks~o�è7\kgr{D{n\nm]m~\ny©{nouY;l�y�è7\�y�\nl�gbäu\ny�s]oµs~w�\�â-[]VXt�Wµoiq � ¼ m]oµs]w7grs
s~w�\�{noulXoZY�[{noZhkj7out�\nt2s � ¼�@;A�B {}grtµè7\
\nlXVXhkVXt-gis]\ny�q�[~ouh ��� ½ � ¼ ¾ ã-git�yªgrmzgæ{nout;m]\�P2Y�\nt;{n\�{noulXoZY�[{noZhkj7out�\nt2s � ·C@;D {}grt�è7\k{bgrt�{n\Dl�lX\ny�q�[]ouh ��� ½ � · ¾ _]Rzè;m]\n[~xu\ks~w-grsæV�t�s]w;V�mæ{}grm~\ks]w;\WuY7gr[]yµoiq � · h�Y�m~sÁè7\�hkorxZ\ny�outµs]o � ¼ _áHtªs~w�\
m~V�s~Y-grs~VXout \;: ¿ `�ê�Y�m~s�{nout�m~VXy�\n[]\Dy�ã¤j�l�gr{D\ �?> w-grj;j-\nt;mÂs~okè7\Bgrt�V�hj�lXVX{nVXsj�l�gr{D\ Ó ^ Ô m]o�s~w-grs�VXsB{}gitNè7\µ[]\nhorxu\ny�q�[~ouhTs]w;\�ho2y�\nl<SvV�s~w�ouY;sBg`_¤\n{ns~V�t;W�V�s~mBè7\�çw-gbx2VXouY�[b_ d q�s]\D[Ás~w�VXmÁho�y;\nl�[]\Dy�Y�{ns~V�oZt�ã2s]w;\zm]Y;è�o-o�S©[]\nj;[]\nm~\nt2s]VXt�W�s]w;\Âj7grs]w�q�oulXlXo�SÁ\nyè2ä
s]w;\vV�y;\nt2s]VXsHä�orq¤s]w�\phk\nhou[~äzVXtBg�[]\nhous~\égi{n{n\nm~mÁVXmfè-oZs]w�g�{noulXouY;[�Wu\Dt�\n[4gis]VXoutkgit�ygrè;m]ou[~j�s]VXoZt�m]Y�è�o7o�S s]w7grs
y�o2\nm~t�E s
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m~Y�è�o-o�S
cæw�\nt�{D\kVXs{}git�è-\�m]Y�{n{D\nm]m~V�xZ\nlXä�y�\n{noZlXouY�[~\nykY�m~VXt�W�\nVXs]w�\n[pout;\vorq¤s]w�\zgiè-orxZ\vj-gr[~s]V�grl�y;\n{noulXoZY�[]VX|}gÈçs]VXoZt
[]Y�lX\nmPY�t2s]VXluVXs¤VXm�{Douhkj;l�\Ds]\nlXäz{bgrt�{n\Dl�lX\ny½�s]w;V�mPl�grm]sP\ne�grhj�lX\�m]w;o�Svm�s]w;\Áh\n{�w-grt�VXm~horq�j7gr[]s~V�grl7y�\n{noZl�oZY�[]VX|}gis]VXoutkgilXs]w�oZY�Wuw�VXspV�mÃt�ouspxu\n[~ä�m]VXWut;VKâ7{}grt2s�y�Y;\Âs~o
s]w;\zqHgr{ns�s~w-grsgbq�s]\n[ � > VXmv[~\nhkorxZ\nyks~w�\+Svw�oulX\z{DoulXouY�[<o7o�SAè-\D{nouh\nmv{nouhj�lX\ns]\Dl�ä�y�\n{DoulXouY�[~VX|}grè�lX\ ¾ _
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{noZl�oZY�[:o-o�Svmbcfs]w�\�{noulXoZY�[o-o�SLorq-s~w�\Ám~\n[]xZ\n[]mbã�Svw�oum~\vt�o2y�\nm�gr[~\ �ON ã �?P ã ��Q ã ��R ã �SP ãUT P ã � R ãVT R ã � Q ãugrt;y�q�ou[f\}gi{�wt�o2y�\uãP{noZl�oZY�[z{Douhkj7out;\nt2s$W � ãPgrt�yªs~w�\�{noZl�oZY�["o7o�S orqps]w�\ P2Y�\nY;\nm
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Z\[ Ý^]kýDõröY_ [�` ]ýnü�û¤û]þb÷�û~õrò�ñ�ônõrò2ô��2÷�ðrû�Ýa]µýnõrö ` ]c��ônü��výnù�ñ�ò��vò��~÷�ôfñ�õró]ù�ørörû7ñ�õ`��ôDü#�výn÷�ñ�ônõfônõ÷�ðrû�örørü�ýn÷�ñ�ôDõrò�ô���÷�ðrû:�vô}örû~ù�ù�û]ö�ýDó]÷�ñ��}ñ�÷�ñ�û]ò��ã�¤ñ�÷�ðv÷�ðrû�ýnñ���ô���örû~ü�ñ��bñ�õ��fÿuû]ü«��ôDü#�výnõróHû��vû]ýDò�ørü�û]ò��Xônü��÷�ðrû3�vôbörû]ùQ��b¤ôn÷�ð<��ônü��výnù�ñ�ò��vò��¤ñ�ù�ù2úuûförûdcuõrû~öÁù�ýD÷�û~ü¤ñ�õz÷�ðrñ�ò¤úuôbô��J�
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grt�y�ou[~y�VXt-gr[~äªm]s�grs]\�m~j-gr{D\�{}gr[~y�VXt-grlXVXsHä�½�s4git�WuVXè�lX\K�ixugrt�VXm~w�VXt�W ¾q�ou[hilkNho�y;\nlXm-oiq;g�[4git�y�ouh�j7oulXlXV�t;WÁm~ä�m~s]\nh SvVXs]w
sSpovm]\n[~xu\n[~mÁgrt;yMP2Y�\DY�\Á{bgrj-gi{nVXs]VX\nm\�P2Y-grlPs]o�out;\u_:kzY�h�è7\n[~mvV�tj-gr[~\nt2s]w�\Dm]VXmz[~\�q�\n[�s]o�ou[~y�VXt-gr[~ä�h�gi[]ë2VXt�Wumb_
y�Y�t�y-git�{nä{4w;\n{�ëkorq�G�\�â7t�VXs]VXoutk^;_�``H�_:K2VXt�{n\�{noulXouY;[Á{nl�gim]m�W�{nout2s4giVXt�mSêQY�m]spout�\�m]s�grs]VX{m]Y�è7{nl�grm~m}ãps]w�\{nou[~[]\nm~j-oZt�y�VXt�W�m]w�[~VXt�ë2V�t;Wµq�Y�t�{Ds]VXoutL[]\ny�Y;{n\nm�{nl�grm~m�W�s~o�g�m]VXt�WulX\�\nl/ç\nhk\nt2s
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s]w;\zm]Y;è�t�\ns2T P ã � R ã �%Q ã � Q _fáHt2s~Y�VXs]VXxu\nlXä2ã
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\Î_S\n{Dszorqfs]w�VXmv[~\ny�Y�{ns~VXoutª[~Y�lX\zVXmvs]o§×ìq�ou[~Wu\ns�ØBs~w�\�V�y;\nt2s]VXsHä�orq�s]w;\Âl�gim]s<P�Y;\nY�\
x2VXmHçV�s~\ny�è2ä�gµm~\n[]xZ\n[×gim�m]o2outNgimÂVXs
lX\}gbxZ\nm�s]w�\ P2Y�\DY�\uc
s~w�VXm
y�o2\nm~t�E s
{}grY;m]\�git2äªlXoum]m�oiqV�t=q�ou[~h�grs~VXout�è-\n{bgrY�m~\÷Sp\
gr[]\
gim]m]Y;hkVXt�W�s]w-gisvt�\nVXs]w�\D[zs]w;\Â{�w�oZVX{n\�orq�s]w�\�t�\De�spP2Y�\nY�\s]oµè-\�x2VXm]VXs~\ny�ã¤t�oZ[�s]w�\ SvgrlXëµs]VXhk\�y�\Dj-\nt;yNout�s]w�\�j�[~\nx2VXouY�m~l�ä�x�VXm~V�s~\nyAP�Y;\nY�\u_1�vw�\[]\nm~Y�lXs]VXt�W ilk�VXmvm]w�o�SvtV�tªUPVXWuY�[~\Â^;_ Vk��ãZouè�m~\n[]xZ\
s]w7grsps]w�\�VXt�VXs]V�grl7h�gi[]ë2VXt�W�orqfj�l�gr{n\
�%Q w-gimzè7\n\nt�y�\n{noZlXouY�[~\nyågim9Sp\nlXlHã�VXtqOgr{ns�VXsvt�o�S�{nout;m]VXm]s~mzorq ° Y;t�{noulXoZY�[]\ny�s]oZëu\nt;m!ms]w�\
t2Y�h�è7\n[voiqÜm~ä2h�è-oZl�VX{zgit�yµou[]y;V�t7gr[]äh�gi[]ë2VXt�Wumporqfs]w�\
t;\�S�hko2y�\nl�gi[]\
m~w�o�SvtµVXts]w�\
m~\n{noZt�yª{noZl�Y;hkt�orq:��grè�lX\
^�_�H�_�vw�\zl�gim]s�j-gi[]s~V gil-y;\n{noulXoZY�[]VX|}gis]VXoutm]s]\Dj�ã2{nout;m]VXm]s~mvorqÍgrj;j�lXä�VXt�W�s~w�\�[]\ny�Y;{ns]VXout[]Y�lX\orq�G�\�â-t;V�s~VXoutB^;_�`���s~o�s]w�\�m~Y�è�t�\Ds � Q ã � R ãUT R ½]½�s~w�\p{noulXouY;[�{noZhkj7out�\nt2sP{nou[~[]\nm~j-oZt�y�VXt�Ws]ozxugi[]V�grè;l�\ Ë VXm�WZ\nt�\n[�grs]\Dy�è�ä � Q è;Y�s�t�oZs�VXhkh\ny�V�grs~\nlXäÁY;m]\ny�VXt�git2äÂm~ä2t�{�w�[]oZt�VX|}grs~V�oZt�cs]w�VXm
m~Y�è�t�\ns�hµgrs~{4w;\nm�s]w�\m]{�w�\nhµgkoiqÂUPV�WZY�[]\k^;_�VJH ¾ _�áHt2s]Y�VXs~V�xZ\nlXä�ãßs]w�VXm
{noZ[][~\nm]j7out�y;ms]oNy;\nl�gbä�VXt�W�s~w�\�y�\n{nVXm]VXoZtAorq�Svw�VX{�wlP2Y�\nY�\�g�m]\D[]xu\D[ªVXmky�VX[]\D{ns]\ny�s]o7ãvout;l�ä©grss]w�\\nt�yªoiqÍs]w;\MSvgrlXë¤_ d q�s~\n[vw-gbx2VXt�W×gij�j�lXVX\nyks~w�VXmvl�grm]spy�\n{DoulXouY�[~VX|}grs~V�oZtkm~s]\nj�ã;VXhkhk\Dy�V�grs]\s][4git�m]VXs~V�oZt � Q è7\n{noZhk\nmf[~\ny�Y�t�y7grt2sÁgrt;yBs~w�\vm]Y�è;t�\ns ��Q ã � Q ã �%R {bgrt�è-\vm~Y�è�m]s~VXs]Y�s~\nykè2ägvm]VXt�WZlX\�j�l�gr{n\Zãrs]w-gis�Sp\Á{bgrlXl ��R;Q ½�s~w�VXmÍm~VXhkj�lXV/â-{}gis]VXoutvVXmÍg�m]j7\n{nV�grl;{}grm~\Áoiqb×]VXhkh�\Dy�V�grs]\s][4git�m]VXs~V�oZt�m�[~\ny�Y�{Ds]VXout�Ø�s~w-grshSvV�lXlrè7\Áè;[]VX\�o-ä�y�VXm]{DY�m]m~\ny�VXt�g�l�grs]\D[�{�w-grj;s]\n[`mrVXhkhk\Dy�V�grs]\s][4git�m]VXs~V�oZt�m�[]\ny�Y;{ns]VXoutL[]Y�lX\nm�{}gitNè7\�q�oZY�t�y�VXt Ó V Ô ã Ó `}a Ô ãfgrt;y Ó `�� Ô�¾ _G�vw;\�[]\nm~Y�lXs]VXt�W[]\ny�Y;{n\nyÑilk VXmkm]w;o�Svt VXtAUPVXWuY�[~\¯^;_�Vu^�mps~w�\ªt2Y�h�è7\n[�orq�m]ä2h�è-oZlXV�{µgrt�y©oZ[]y�VXt-gi[]äh�gr[~ë2V�t;WumporqÍs~w�\�l�grm]svho2y�\nl¤gr[]\æm]w�o�SvtµVXtks~w�\�l gim]sv{noZlXY�hkt�oiq���giè�lX\Â^�_�H;_
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Ó ` ÔO� _��Á\n[~s]w�\Dl�oZs}_E�Í[�grt�mìq�ou[~h�gis]VXout�mpgrt�yµy�\n{Douhkj7oum~VXs]VXout�mporqft�\ns~m}_páHt]i _��Á[�grY�\D[}ãi _ � \nVXm~V�W7ã�git�y � _ � oZ|n\nt2è-\D[]W-ã2\Dy�VXs]ou[~m}ã%0 � ºb� �����D� � � º � � � �7À � � �^/ Ç�� ¶ ºv� � �fÊ4ãxZoulXY�h\ V X �orqé¹PÀ1�+�-ã¤j7grWu\Dm H X �x�	Hu^k��_�K2j�[]VXt�WZ\n[���\n[~l giW-ã;�vgry�ízoZt�t�\�q�ã�i�\nm]s� \n[]hµgrt2ä�ãZU�\nè;[]Y-gi[]ä�`b�uaZ^�_Ó V ÔO� _�gpw�VXoul�g�ã:K¤_+G�out-gis]\nlXlXVHãÍgit�y � _fU�[�grt�{n\Dm]{�w�VXt�VXm}_ � K�e�k xu\n[~m]Y�m�KÙe:kBchSvw-grsVXm�s]w;\kgr{ns~Y-grl�[~oulX\�orqvV�hh�\ny�V�grs~\�s][4git�m]VXs~V�oZt�m8� áHt�º �]�b� �:� Ú 3 Ê � ���1� �u��®i��f�����Z� º � � � �fÀ � � � � ��� º �b���n�Z�n¦ � �����H���b�u� � � ã��µ\nlXè7ouY�[~t�\uã d Y�m~s][�grlXV�g�ã�G�\n{n\Dh�è-\n[`b�u�;`u_
Ó H ÔO� _ëgpw;V�oZl�g�ã�g�_OG�Y�s]w;\nVXl�lX\nsbã � _ÈU;[4git�{n\nm~{�w�VXt�VXm}ã�grt;y K¤_iíÂgry;y-gry�_�K2s]o2{�w-gim]s]VX{"Sp\nlXl/çq�ou[]h\ny�{noZl�oZ[]\nyt�\ns~mzgrt�ym]ä2hkh\ns][~V�{phko2y�\Dl�VXt�W
gij�j�lXVX{}grs~V�oZt�m}_ÜÊOÄ�Ä�Ä ¨ � � �2� � �n¶��� �Z�2�
�u� � �Z¦v�¤� � �b��� ã���V�½~`u` ¾ cX`!H©��H��¤`!Hk�JI�ã2`b�u�JH;_Ó � ÔO� _~gpw;V�oZl�gkgrt;y � _¤U;[4git�{n\nm~{4w;V�t;V�mb_�K2s~[]Y�{ns~Y�[4gilÁ{DoulXouY�[�m~V�hj�lXV/â-{}grs~VXoutµVXtÖi�\nlXl/çU;ou[~hk\ny�{DoulXouY�[~\nyµt�\ns~m}_�áHtGº �~�}� ��� Ú 3 Ê � ���8� �Z��®r��f;���N�u� º � � � �¤À � � � � ��� º �b��¶�D�u�n¦ � �����Y���b�u� � � ã?�¯\nlXè-oZY�[]t�\Zã d Y;m]s][�grlXV�g�ã%G�\n{n\Dh�è-\n[
`b�u�;`u_Ó�XÈÔO� _Mgpw�VXoZl g;ã � _
U;[4git�{n\nm~{�w�VXt�VXm}ã � _ � gr\ns�g�ã�grt;y ��_ � V�è7grY�y�o7_��ªgi[]ëuorx2V�grtd t-grlXä2m]VXmµorqkm~ä2hkhk\Ds][]VX{Ög � K�e:kzmbcCK2ä2hkhk\Ds][]äAdfe2j�lXoZV�s�grs~V�oZt'VXt¸K2s~o2{4w7grm]s~VX{i�\Dl�l/ç]U�oZ[]h�\nyAgpoulXou[~\ny§kz\ns~m}_��Í\D{4w;t�VX{}grlp[]\nj7ou[~s}ã�G i@V�_ �9V;_�``H�_ x¤`�orqvs]w�\µd/KZçe � á�¡� � d ¢ �µá�e/K�½ ¢ Y-grt2s]VXs�grs]VXxZ\=�¯o�y;\nlXV�t;WkáHtGefgr[4gilXl�\Dl3K2ä2m]s~\nhkm ¾ ef[~o}ê�\n{Ds}ãK=\nj�s]\Dh�è-\n[
`b�u�©�-_
Ó � ÔO� _�gpw�VXoul�g�ã � _BU;[4git�{n\nm~{4w;V�t;V�mbã � _ � gr\Ds4g�ã�git�y���_ � V�è7grY�y�o7_ � []\}gisãK�e:k`Z_�^�c � [4grj;w�VX{}grlfdfy�VXs]oZ[�git�y d t-grlXä2|n\n[�q�ou[p�vV�h\nyªgrt�yAK2s]o2{�w-grm~s]VX{ e�\Ds][]VEkz\ns~m}_º �}���D�u�n¦ � ����� Ävº}�i� � �u��� �Z�2£ª���=��� ���r��� ���n�2�N�u� º �b���n�Z�n¦ � �����£���b�u� ��� �Z« ¨ �b� � � ãV©�-½~`K¤+V ¾ c �2^��%�ua�ã©kzorxu\Dh�è-\n[�`}�Z� X _Ó ^ Ô=¥ _p��_�gpoulXoZh�_^0 � �i��� � � �k�D� � �D��� � ��� �r� �Z�1¦v���u�D���u� º � � � � £��¤�]��«u� � ¦ � � � �u� ��� �;� �i�¡ «u���Z¦B� � � ��� ���u� º � ¤u�Z_�efw?G s]w;\nm]VXm}ã.Gz\Dj-gr[~s4grh\nt2s]o�y�\�áHt�WZ\nt�VX\n[]V�gdflX\n{ns][~VX{}g\áHt=q�ou[~h�grs~VX{}g�ãU§�t�VXxu\n[~m]VXy-giy�y;\=¨¤gi[4giWuou|bg�ã�dfm~j-grt-g;ã�`b�uau�;_
Ó a Ô=¥ _p��_�gpoulXoZh�ã ¥ _��ªgi[]s~V�t;\n|uã�grt;y©��_3K=V�lXxug;_�efgr{�ëugrWZ\nm
q�ou[
xugil�VXy-gis]VXt�Wy�VXm]{n[~\ns]\j;[]o2y�Y�{ns~VXout�m]ä2m~s]\nhm�hko2y�\nlX\ny SvVXs~w�e�\Ds][]V7t�\ns~m}_¤áHt]ef_U�pou[]t;\Âgrt;y�K¤_J�v|bgbq�\nm~s4gim}ã\Dy�VXs]ou[~m}ã%0 �u� �X� ���H���b�u� ����� �Z« � ��� �-� ¦�� ���u��� �Z�ª�]� ¨ ���Qf���� � ��« � � �i�;�-¡ � � �b¦
� ã2j-giWu\nmX Vu�x� X Hk��_udÜl�m~\nx2VX\n[MK2{DV�\Dt�{n\÷efY;è�lH_¤½�kzoZ[]s~wªízoZl�l�git�y ¾ ã7`}�Zau^;_X `
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Ó � Ô8¥ _p��_:gpouY;x�[~\nY�[b_§�vw�\µWu\nt;\n[4gilv{nouhj�Y�s4gis]VXout�oiq"o-o�Svmæq�ou[�{noulXoZY�[]\nyLt�\ns~m}_LáHtº �~�}� �z`Z` Ú 3 Ê � � �b�n� �C� �Z�n�n�b�]�b�����ª�u� 0 �Z� �X� � �u��� �u� � �;� ¨ f����Z� ¡ �~� º � � � �pÀ � � � ãefgr[~V�mbã�U�[�grt�{D\uã ¥ Y�t�\k`b�u�JI;_Ó ``I Ô g�_�G�Y�s~w�\nVXlXl�\Ds}_a�-¡ ¦�� � � � �D�×� � �2� � �n���+�D�n� � � ¤ ��� � �u�+�D�×Õµ��� T � ����� �u�2£ � � �i��¡ �n�µ� �� �Z� �X� � �u��� �u�¯®�� /�� º}�i� � �u��� �Z�ª�u�����}���n�u�n¦ � �;�4� _9efw�G s~w�\nm~V�mbã�§zt�VXxu\D[]m]VXs%°\ efgr[~VXmY��ã`}�Z��`Z_
Ó `Z` Ô÷� _7U�[�grt�{n\Dm]{�w�VXt�VXm}_ ���b�u� ���X�}¬b� �u�;�k�²± �i� � ���b¬b� �u����u� ��� � º �]�D� ���}¬b� �Z� � � �³�-� � � �b¦ �� �u�;�4�Z�n�]�b� ��� Õ � �C¦v� ��� � �/º � � � �³�-� �}� � � ��� �Qf��1´z�b�2¶�ÅP�u�n¦ �u� �k� � �Z�]� ¨ ���}� � �&f;�k� �0 � �i��� � ��_§efw?G s]w�\Dm]VXm}ã³§zt�VXxu\D[]m]VXs�µg�y�Vb�foZ[]VXt�o-ã�G�VXj-gi[]s]VXh\nt2s]oµy�VváHt2q�oZ[]hµgrs]VX{}g;ã`}�Z�JH;_
Ó ``V Ô íB_ ¥ _ � \nt;[]VX{�w�_ d�P�Y;V�xugilX\nt�{n\ªs~[4git�mHq�oZ[]hµgrs]VXoZt�m�orq eÜ[S��� t;\ns]mb_ áHt@º �]�b� �z� Ú 3Ä �2�]�Q� ��� �Z��®i�Of;�����u� 0 �u� �X� � �u��� �u� � ��� ¨ f����u� ¡ �]� º � � � �¤À � � � ã���\nt;\n|nV�g�ã2áHs�grlXä�ã¥ Y;t�\k`}�Zaua;_Ó ``H Ô K¤_7íÂgiy�y-giy�_ � \nt�\n[�grlXVX|}grs~V�oZtµorqÁ[~\ny�Y�{ns~VXout�s]w�\noZ[]äªs~ok{noZlXouY�[~\ny�t;\ns]mb_�áHtÖº �]�b� �� Ú 3 Ä �2�~��� �a� �Z��®r��f;���'�u� 0 �Z� ��� � �Z��� �u� � ��� ¨ f����Z� ¡ �]� º � � � ��À � � � ã+��\nt�\D|nV�g�ãáHs4gilXä�ã ¥ Y�t;\k`}�Zaua�_Ó `}� Ô K¤_2í�gry�y-giyªgrt�y ¥ _p��_�gpouY�x2[~\nY�[}_E�fo�Ségi[]y�mzg�WZ\nt�\n[�grlÍgit�yµj-o�Sp\n[ìq�Y�l�{Douhkj;Y�s4gÈçs]VXoZtBoiq�o-o�Svmfq�oZ[�j-gr[�grh\ns][~V�|D\nyB{DoulXouY�[~\nykt;\ns]mb_¤áHt�º �]�b� ��� Ú 3 Ä �2�]�Q� ��� �Z��®r��f;����u� 0 �u� ��� � �Z��� �Z� � �;� ¨ f;���u� ¡ �]� º � � � �¤À � � � ã���\Dt�\n|nV�g�ã;áHs4gil�ä2ã ¥ Y�t�\`}�uaZa�_Ó ` XbÔ K¤_bíÂgiy�y-giyBgrt�y1g�_ � V�[�grY�lXsb_ d lXWu\Dè�[4giV�{Ãm]s][~Y�{ns~Y�[]\�orq�o-o�SvmPorqSg�[]\nWZY�l�gr[P{noulXouY;[]\nyt�\nsb_páHtÖº �]�b� ��^ Ú 3 Ä �2�]�Q�=� � � � �Z��®i�Of;��� �Z� 0 �u� ��� � �u��� �Z� � ��� ¨ f����u� ¡ �~� º � � � �À � � � ã�R�eZq�oZ[]y�ã�dft;Wul�grt�yPã ¥ Y�t�\`}�uak��_Ó `�� Ô ��_ d ê�hkoZt�\1�ªgr[~m4grtPã3K¤_.GzoZt-grs~\nlXlXVOã � _�U;[4grt;{n\nm]{�w�VXt�VXmbã�grt�yNUp_�k�\n[]VH_ � \ny�Y;{�çs]VXoZt�m�VXt � \nt�\D[4grlXVX|n\ny K2s~o�{�w-gim]s~V�{<e�\Ds][]VÙkz\ns~mÜgit�y÷K2s~o2{4w7grm]s~VX{bi�\nlXl/ç�q�ou[~h�\ny9k�\ns]mbcd t§R�xu\n[~x2V�\}S grt;yågit�dfe�grhj�lX\
orq d j�j�lXVX{}grs~VXout�_�áHt ¥ _�iNgrlX[�grt�y�ã�¶�_��égiWu{�w�VHãgrt;y � _F¨7oZè�[]VXm~s}ã2\ny�VXs~ou[]mbã�¨ f�� �-���u� �n¶]�~��¶ � f��D¶ � � �f� � º �b���n�Z�n¦ � �����Y���}�Z� �X� �u« � ����-� ¦�� ���Z��� �Z��Õ À � ��§ �Z��® ¨ f����u� ¡ £ ¨ �b� � � � ��� ¨ � � �Z� ���i� � ãvxuoZlXY�hk\ªgr{D{n\nj�s~\ny�q�ou[j�Y�è;l�VX{}gis]VXoutP_ � oZ[]y�oZt�git�y·�Á[~\}gr{�wÖefY;è�lXV�m~w�\n[~mzákMg�ã¤`b�u�k��_
Ó `b^ Ô÷� _��µ\nhkhVÈgit�y ¥ _��ÁgiY�s]w�\D[]VXt�_ d y�xugrt�{D\ny×gilXWu\nè�[�grVX{fs]\n{�w�t;V P2Y�\Dm}_ZáHt�i _\�p[4g`Sp\n[bãi _ � \nVXm]VXW-ãZgrt�y � _ � ou|D\nt2è-\n[~W-ãZ\ny�VXs]oZ[]mbã%0 � º}� �����n�z�Z� º � � � ��À � � �^/ ÇF� ¶ ºv� � �PÊ4ãxuoZlXY�hk\bV X �
oiqÍ¹�À¸�+�-_JK2j�[~VXt�Wu\n[2��\n[~l�grW-ãk�vgry�ízoZt�t�\�q�ã�i�\nm]s � \n[]hµgrt2ä�ãrU;\nè�[~Y2çgr[~ä�`b�uau^;_
Ó `ba Ô g�_/K2VXhkoZt�\�grt�y���_ d ê�hout�\^��gr[]m�grt�_j�vw�\µgrj�j�lXVX{}gis]VXout�oiq�d+�Ãçìd�P�Y;V�xugilX\nt�{n\[]Y;l�\Dmvs]o�s]w�\�m]s~[]Y�{Ds]Y�[�grlf[]\ny;Y�{ns]VXoZt�oiq � KÙe:k'ho2y�\nlXm}_�¹ �Z���D� �r� �]� ºv� � �r��� � ��� ���º
� � � � ��� � � ��� � �Z¦v�¤� ��� �u« ã�` X ½�H ¾ cX`b^�`��¤`}aZ^�ã2`}�Z�JV�_
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 ¹ ¡�¡J}Z¡0�Vº
Xtf���T�P^PZTkx�[?fUDhNkfEfUDGFª[ifUF|NJqbrV�£[�fONkflF�RSMUT�zSNQzGXZPZXtf�r�\�FLW�flTJMO[ # � n/pS[if�DSN�\JFefUDSF'��TJMln# � ð # � 4 �.�/� 
�
	�Að�¡�
O��
0öLö0ö

û
¹ ¡�¡J}Z¡|�Jº

c�TJfUXjWBFmflDSNkf-x�F�¤iHJT�zhNJWO¥oX^KÎflDGF;MlFLW0pGMO[iXZTJKS¦�flTyPZF0\JFLP�¡mDSF0MlFJ�9NQKSq`KSTQf/flTyPZF0\�F0P�õNJ[�XZK`fUDSF;wgÝkwoÝ]¡mW0N�[iF�}�CEDGXj[/qGX¼Q�F0MlF0KSW0F�XZ[-qbpGF�flT>fUDGFm�ÀNJW�f/fUDSNQf/X^K`flDGF;wgÝQwgÝ]¡W0N�[iF�x�F'DSN�q;T�KGPZrmTJKGF'z{TJpGKhqGNQMlrmPZF0\JFLP �bx�DSF0MlFLNJ[?x?F'DSN�\JFef�x�T5DGFLMUF�}�CEDGF'P^FLKGHQflD�TJ�fUDGF-\JF|W�fUT�Ml[ # � 
?�?ð�¡ 
l��
Lö0öLö ��XZ[?���¥�!�|}3��[eX^K�flDGFvwgÝkwgÝb¡/W0N�[iFª��TJMM'{�{fUDGFv[l��phNQMlFn�NkfUMlX^¾54+TJ�7[UX0²LF3���¥�!�(���!�¥������TJPZP^Tkx�[���MlTJn+Nv�VpSNJqGMlNQfUXjW�F|��phNkfUXZTJKITJzGflNQXZKGF|q;z]r[ipSzS[�flXtflpbfUXZKGHvflDGFªNJ[l[ipSn5F|qmH�F0TJnvF0fUMlXZW���TJMln XZK�flDGF�MlF0R{FLNkflX^KSH-R{TJMUfUXZTJKITQ�7fUDGF'H�P^T�zSNQPzSNQPjNQKhWBF'FL�VpSNQfUXZTJK3Ü
�töLö0ö¨
 # � 
 # �0��� 
 # ��� 7 
0ö0öLö �Àï&ð ° 8 # � ± , ÷ # ����� ± � ÷ # ��� 7 ± 7 ð ° 
 ¹ ¡�¡J}Z¡L��º

x�DGXjWOD3�GNk��flF0M�MlF0x�MlXtflX^KSH/flDGF�\JF|W�fUT�Ml[ # � XZKIfUF0Mln�[ETQ� # � r]X^FLPZqG[# � ¹ 4 7 ± 7 ÷64 � ± � ÷64 , ± , º�ð °
û

¹ ¡�¡J}Z¡� Qº
CEDGXj[�FL�VpSNQfUXZTJKÂW0NQK TJKSP^rYz{F�flMUpGF>x�DGFLKÂF0X^fUDGFLM #87 ð ° ��T�M�x�DGF0K flDGF	�VpSNJqbMONkflXZWFL�VpSNQfUXZTJK�x�X^fUDGXZK;RSNJMUFLKVfUDGF|[iF|[�FL�VpSNJPZ[ ° }7�STJM�fUDGF'[UNJnvF�MUF|NJ[UTJKS[dNJ[�n5FLKVfUXZTJKGF|q�x�DGF0KqbXj[UW0pS[U[UXZKGH�fUDSF;wgÝkwoÝ]¡m�VpGF0pSFJ�AfUDSFmPZNQfiflF0M/n-pS[if-z{FmfUDSF;W0N�[iF��ANJKSqofUDSF;n�NkflMUX^¾94fUD]pS[E��T�P^PZTkx�[���MUT�n&fUDSF'��TJPZP^Tkx�XZKGHvn�NkfUMlX^¾��VpSNJqbMONkflXZWeFL�VpSNQfUXZTJK3Ü4 7 ± 7 ÷34 � ± � ÷34 , ± , ð °

û
¹ ¡�¡J}Z¡¨R�º

¨gFmqGXZ[lWBpS[l[�fUDSFmNJW�flpSNQP�W0TJnvRGpbfONkflX^T�KgTJ��4���MlTJn flDGXZ[/��phNJqbMONkflXZW5FL�VpSNQfUXZTJKoX^KY_]F|W��fUXZTJK`¡J¡�} � Z ��TJMEfUDSF'fUXZn5F�z{F0XZKGH�x?F�NJ[l[ipGnvF�fUDhNkf�x?F'WLNQK>qbT�[iTh}C§T�[�fONQMUf§fUDSFdMlFLWBpSMl[UX^\�F�MlF0PjNkfUXZTJK ¹ ¡J¡�}^¡��Jº{flDGF���T�P^PZTkx�X^KSH�zhT�pGKSqGNJMUr'F|��phNkfUXZTJKh[3n/ph[�fzhFª[UTJPZ\JF|q�flT�TJzbfONQXZK # , NJKSq # � Ü
¹ # , 
 # � ºAö�Ñ ¯ ,o,¯ �N, Ó ð ° 
�NJKSq ¹ # , 
 # � 
 # 7 º7ö ñó ¯ ,£�± �± 7

øú ð °
û

¹ ¡�¡J}Z¡L��º
¼ r�fUDGF'�ÀN�W�f�flDSNkf # 7 ± 7 ð ¹ # � 4Iº ± 7 x�F�W0NJK�MlF0x�MlX^fUF�fUDGF�MlXZHJDVf�FL�VpSNkflX^T�KIN�[

¹ # , 
 # � º9ö@Ñ ¯ ,£�± � ÷64 ± 7 Ó ð ° 
 ¹ ¡�¡J}Ã�Qõ�º



Ë�ËJÌ«ªbÌ¬ÈAÅeÉ Ç�Å(�VÇdÅ(�{Ë$"$#7É%#7É �
[UT5fUDSNQfEx?F�TJzGflNQXZK�fUDGF'��T�P^PZTkx�X^KSH-z{TJpGKhqGNQMlrmFL�VpSNQfUXZTJKS[LÜ

¹ # , 
 # � ºAö Ñ ¯ ,o, ¯ ,��¯ �N, ±�� ÷64 ± 7 Ó ð ¹ ° 
 ° º û ¹ ¡J¡J}Ã�b¡�º
�e[�W0NJK5z{F�TJzh[iFLMU\�FLq��kflDGF�PZF0KGHJfUDvTQ� # , ð ¹ )$ ,:& ��& ,;' 
Lö0öLö©
 %$ ,<& +�.1& ,;' ºAXj[E�!�V}1��PZ[UTS�V[iXZKSW0F¹ ¡J¡J}Ã�b¡�º?XZ[eKGTJfeTQ�A��pGPZPAMlNJKG¥��SflDGF/KSTJMlnvNJP^Xj[lNkfUXZTJK>F|��phNkfUXZTJK�DhNJ[�flT;z{F/pS[UFLq�fUT�NJMUMlXZ\JFNQf�N5pGKSXZ�VpGFª[UTJPZpbfUXZTJK§Ü

JK �0L/, # � Ç>=yð # , Ç�=;÷ JK �0L1� # � Ç>=yð # , Ç�=;÷ # � ¹�µ ô 4�º ��� Ç>=yðü¡ û ¹ ¡J¡J}Ã�J��º
CEDGXj[�F|�VpSNkflX^T�K�n5XZHJDVf?zhFeX^KVfUFLHJMONkflFLq5X^K ¹ ¡J¡�} �G¡|º7flTªr]X^FLPZqmTJKGF�[Urb[�flF0n�TQ�3PZX^KSFLNQM�FL�VpSNQ�flX^T�KS[0}
r=r=sut	sut ?P{@�BA?�C"w�;{ED ��y:y�}M�@y[§FBfdpS[dKGTkxÂMUF0fUpGMlK5fUT�flDGFe�VpGF|[�flX^T�K�pGKSqbFLMdx�DGXjWODmWBT�KSqbX^fUXZTJKS[ ¹ ¡J¡�}^¡¥R�ºAWLNQK�XZKSqbF0F|q�z{F[UTJPZ\JF|q;NQKhq�PZFLN�qG[?fUT�N5pGKGXj�VpGF�n�NkflMUX^¾54	}�7X^MO[ifAMlFLWLNQPZPV��MUT�n�fUDGF�wgÝQwgÝ]¡E�VpGF0pSF�flDSNkfd[UpSWOD5N��VpGFLpGFEXZ[9[iflNJzGPZFEN�[7P^T�KGH�N�[�è�Aé9}AC§MONQKh[iPjNkflFLq/fUT�fUDGFe[�fONkfUF0� flMlNJKS[UXtflX^T�K-qbXjNQH�MlNJnI��flDGXj[9X^KSFL�VpSNQPZX^f�r-W0NJK-z{F�XZK�flF0MlRGMlFBfUF|qN�[3��T�P^PZTkx�[0}1��[7PZTJKGH'NJ[«fUDSF-¤lqbMUX^��fl¦�fUT�DGXZHJDGFLMAP^FL\JF0Pb[iflNQfUFL[7Xj[A[in�NQPZPZF0M«fUDSNJK/flDGF-¤lqbMlXt��fO¦flT�P^Tkx?F0M�PZF0\�F0P3[iflNkflFL[L�GflDGFª[irb[ifUFLnXj[�[iflNQzSP^F�Ü�è�AÂé58 'mð�è�>ké<A�¡ªNJKSq>N�[�flFLN�qbrV�[iflNQfUF�[iT�P^pGfUXZTJKIFB¾bXZ[ifl[L}�Ô[UXZn5XZPjNQM3MlFLN�[iT�KGX^KSHEWLNQK�z{F���T�P^PZTkx�F|q�X^KªWLNJ[UF�x�F�qGFLNQP�x�XtflD »�¼E½ [L}�[§FBf§ph[§qbFLKGTQflF± ð ±6, ÷ ±�� ÷ ± 7 Z fUDGXj[�n�NkflMUX^¾�W0NJKÂzhF�XZKVfUF0MlRGMlFBflFLqÂNJ[�N`w	NJMU¥�Tk\ÎHJF0KSF0MONkfUT�Mn�NkflMUX^¾�x�DSXZWOD¬qGFL[lWBMlX^z{FLq flDGF�fUMONQKh[iX^fUXZTJK©z{F0DSN�\]XZTJpGM;x�XtflDGX^K�NÎP^FL\JFLP }�C«MlNJKS[iX^fUXZTJKh[z{FBf�x?F0FLK;PZF0\JFLPZ[L�]KGTJMln�NQPZP^rmqGFL[lWBMlX^z{FLq;zVr;nvNQfUMlXZW0FL[ ± , NJKSq ± 7 �GNJMUF'[iXZnvRGPZrÎ¤iPZTVT�RhF|qzSN�WO¥b¦�fUToflDGF0XZM�TJMlX^H�X^KhNkfUXZKGHgP^FL\JF0P�}Âc�Tkx���qGF s KGFIflDGF�\JF|W�fUT�MGF�fUT`zhFIflDGF	[�flFLN�qbrV�[iflNQfUFvRGMlTJzSNJzGX^PZX^f�r	\JF|W�fUT�M�zhFLP^T�KGHJXZKGHIfUT>flDGF�u?C�wguüx�XtflD`HJF0KSF0MONkfUT�M'nvNQfUMlXt¾ ± }HF��T�P^PZTkx�[���MlTJnIF ± ð ° pGKSqbFLM�flDGFvKGTJMln�NQPZXZ[UX^KSH;WBT�KSqbX^fUXZTJK C �EJ � ð ¡�}�CEDVph[0��H�X^\�F0KRGMlFL[UF0KhWBF�XZK	[iT�n5F/MUFLRhF|NkfUXZKGH�PZF0\�F0P�Kh�hfUDGF/RGMUT�zSNQzSX^PZXtf�rITQ�9z{F0XZKGHmXZK>fUDGF&��� flD	[�fONkfUF/TQ�flDSNkf�PZF0\�F0P��GX } FJ}Z�iXZK�[�fONkflF ¹ K 
w��º��SFL�VpSNQPj[ J � }�m�XZ\JFLK�flDGXj[�RGMlTJzSNJzGX^PZX^f�rJ�]fUDSF�fUTJflNQP�¤lqbMlXt��fO¦flTYNgKSFB¾]f;DGXZHJDGFLM�P^FL\JFLP�W0NJK�z{F	FB¾bRGMlFL[l[UFLq NJ[ C �EJ � CML � $ ,;'$ �	& L ' �?x�DSF0MlF�� $ ,;'$ �	& L ' Xj[vfUDSF¹ �o
;N º£� flDgFLP^FLn5FLKVf'TJ��n�NkflMUX^¾ ± , };_]XZnvX^PjNQMlP^r���fUDSFmqbMUX^��f'fUTIfUDSF�KGFB¾]fªPZTkx�FLMePZF0\�F0P�W0NJKz{F'FB¾bRGMlFL[l[iF|q;NJ[ C �EJ � CML � $ 7 '$ �	& L ' }�c�TJfUXjWBF�fUDSNQf�X^KIzhTJfUD�fUDGF|[iF'F0¾]RSMUF|[U[UX^T�KS[L��flDGF'MlNQfUF|[flT/flDGFeKSFB¾]f�DGX^H�DGF0M ¹ PZTkx?F0M�º�PZF0\�F0P�NQMlF�x?F0XZHJDVfUF|qmz]rvfUDGFLX^MEMlF0PjNkflX^\�F�TbW0W0pGMUMlF0KhWBFJ}Ac�Tkx��N�[�PZTJKSH-NJ[�flDGF�qbMUX^��fEfUTvKGF0¾Vf�DGXZHJDSF0MEP^FL\JFLPZ[L�]X } FJ}Z�fC � J � C L � $ ,;'$ �	& L ' �bXZ[E[Un�NQPZP^FLM�flDSNQK�fUDSFqbMlX^��f«flTeN�KSFB¾]f7PZTkx?F0M§PZF0\�F0P��kX } FJ}Z� C �OJ � C L � $ 7 '$ �*& L ' �kx?FdDSN�\�F�N�[iflNJzGPZF�[Ur][ifUFLn>}«¢£Kªn�NQfUMlXt¾KGTJflNQfUXZTJK3�]flDGF�MUF|�VpGX^MlFLq;X^KSFL�VpSNQPZX^f�r���TJM�[iflNJzGXZP^X^f�r�fUDSF0K>zhF|WBT�n5F|[0ÜF ±B, Ç�=¾APF ± 7 ÇO= û ¹ ¡J¡J}Ã�Q�Vº
ý KSW0F�fUDGF�n�NkflMUXjWBF|[ ± � DSN�\�Fez{F0FLK�qbF0MlX^\�FLq��]flDGXj[�X^KSFL�VpSNQPZX^f�r;W0NJKIF|NJ[UX^PZr�z{F�\JF0MlX s FLq�}



¡Lõ ÄAÅ�ÆeÇeÈAÉdÊ�Ë�ËJÌÎÍ�ÏeÐ«Í�Ï�Í0ÈAÉ�Ñ�Ò3ÈhÆ�ÈAÉ¿Ò3È�Ó�ÄAÅ�Æ�Ò3È7Í0ÄÔÇ�ÉeÈAÊ�Í�Ï�ÉeÈ9Ò
r=rEsutvs	Q R��/|-�o�2|S T�H�?~F�U +�)�Ey:}(|-�@y
ý KSWBF5flDGF�n�NkfUMlX^¾V4 NQKSqgfUDSF�zhT�pGKSqGNJMUr	\�FLWBfUTJMO[ # , NQKSq # � DSN�\JF5z{F0F0K`T�zbflNJX^KGF|q��\kNQMlX^T�pS[?X^KVfUFLMUF|[�flX^KSH5R{F0MU��TJMln�NQKSW0F'n5F0fUMlXZWL[�W0NJK�z{FªqbF0MlXZ\JFLq3ÜV ��MUMlX^\kNJP3NQKSq>[UF0Ml\VXjWBF�RGMlTbWBFL[l[�WODSNJMlN�W�fUFLMUXj[ifUXjW0[LÜW fUDGF�N�\JF0MONQH�FyXZKVfUF0MONQMlMlX^\kNQP'flX^nvF¶W;� X��	ð ô � � ��� Ç = Z x?FYqbF s KGF�èÁð¡ >eWm� X�� ZW fUDGFªN�\�F0MONQH�Fe[UF0Ml\VXjWBFefUXZnvF%Wm� g7��ð ô � � ��� Ç = Z x�F�qbF s KGF�é	ð�¡h>hWm� g7�²}V ��\JF0MONQH�FeR{F0MU��TJMln�NQKSW0F'n5F|NJ[UpGMlFL[LÜW fUDGF�pGfUXZP^Xj[UNQfUXZTJK!Wm� X&�U��ðI'5ð¬è�>ké ZW fUDGFªN�\�F0MONQH�F�K]pGn/z{F0M�TJ��T�T�zS[EXZK�flDGFª�VpGF0pSFªNQKSqI[iFLMU\�F0M|Ü

Wm� X�� ð JK �0L�� � # � Ç�=yð # � Y JK ��L�� ��4 �.�/�[Z ÇO=oð # � Y JK �0L��]\\ 4 4 �*Z Ç>=
ð # � \\ 4

Y JK �0L1� 4 � Z Ç = ð # � \\ 4_^ ¹�µ ô 4�º ��� ô µ:` Ç =
ð # � ¹�µ ô 4�º � 7 Ç>= Z ¹ ¡�¡J}Ã�k�VºW fUDGFªN�\�F0MONQH�F�K]pGn/z{F0M�TJ��T�T�zS[EXZK�flDGFª�VpGF0pSF%Wm� XGal��ð�Wm� X>� ô ' ZW fUDGFªN�\�F0MONQH�F�MlFL[URhT�KS[iFefUXZnvF%Wm� ]���ðIWm� X>��>Qè ZW fUDGFªN�\�F0MONQH�F�xENQX^fUXZKGH5fUXZn5F%W;� b���ð�Wm� X a ��>Qè§}

VY½ FBfONQXZP^F|q�R{F0MU��TJMln�NQKSW0F'n5F|NJ[UpGMlFL[LÜW fUDGF�RSMUT�zSNQzGXZPZXtf�rHc � TJ�«DSN�\]XZKGH���T�TJzS[EXZKIfUDGFª�VpGFLpGFJÜ�c � ð # � Ç = ZW fUDGF5RGMlTJzSNJzGXZP^X^f�r�j k TJ��DSN�\]X^KGH�NkfePZFLN�[�f3i$T�TJzS[eXZK	fUDSF-�VpGF0pSFJ��x�DGXjWOD���TJMi5d�¡�W0NJK�z{F�x�MlXtfUfUF0K�N�[0Ü
j ¹ iGº ð JK ��L@k # � ö�Ç = ð # � Y JK ��L@k 4 ������Z Ç =

ð # � 4 k¥�/� ¹uµ ô 4Iº �/� Ç =
û

¹ ¡�¡J}Ã�J�Jº
�GT�M�NJP^P«fUDGF|[iF-nvFLNJ[UpGMlFL[L�SflDGFv[iXZnvX^PjNQMlXtf�rIx�X^fUD	flDGFvWBTJMlMlFL[URhT�KSqbXZKGH�nvFLNJ[UpGMlFL[���TJMefUDGFwgÝkwoÝ]¡'��pSF0pGF�Xj[�[�flMUXZ¥]X^KSHS}
,/,-.0e 132gfy2�@�47â�h8i§4kj�4AâmlBpon�i
¨gFvqbXj[UW0pS[l[e[UTJnvF/RSMUFLP^XZnvX^KSNJMUrIKGTJflNkflX^T�KyNQKhq>fUFLMUnvXZKGTJPZTJH�r�XZKo_]F|W�flX^T�KY¡J¡�} �h}^¡�}eCEDGFMUF|�VpGX^MlF0nvFLK�fO[���TJM�X�_badce[ªNQMlF5��TJMln�NQPZP^ry[iflNQfUF|qgXZKY_]FLWBfUXZTJKÂ¡J¡�} �h} �INJKSqgqGXZ[lWBpS[l[UFLqoX^K_]FLWBfUXZTJK`¡J¡�} �h} �S}7�7XZKSNQPZPZrJ�GXZK	_]FLWBfUXZTJK`¡J¡�} �h} �5x�F'RGMlFL[UF0KVfEfUDSF�nvNQfUMlXt¾]�²HJFLTJnvFBflMUXjWe[UTJPZpb�fUXZTJK3}



Ë�ËJÌqpbÌÎÍ�ÏeÐ«Í�Ï�Í0ÈAÉ�Ñ�Ò3ÈhÆ�ÈAÉÂÒGÇdÏeÒ ¡�¡
r=r=s	Q(swr R5|��r"w�( ���s�H|-�N��y
CEDGF�W0PZN�[U[ATJ�hX�_badce[AXZ[�[UXZn5XZPjNQM7fUT'flDGF�WBPjNJ[l[7TQ�3_badce[9qbF s KSFLq5X^Kmu�DSNJRbfUFLM��G}7¨©XtflDGTJpbfPZT�[l[�TQ�dH�F0KGFLMlNJP^X^f�r�x�FvNJ[l[UpGnvF/flDSNkf�flDGFvXj_ba�c�pGKSqbFLMª[�flpSqbrJ�«qbF0KGTJfUF|qÔj¶G·9¸���DSN�['N[UFBfutüð�¡�t , 
;t � 
0öLö0ö£
;trv1w ¤ TJ�ARSPZN�WBFL[ETJ�9x�DGXZWODxt , n�N�r�W0TJKVflNJX^K>NQK>XZK s KGX^fUFLP^rIPZNJMUH�FK]pGn-zhFLM�TQ�AflTJ¥JFLKS[L}(�ÞqbXj[�flMUXZzGpbflX^T�K	TQ�AflTJ¥JFLKS[�Tk\�F0M�flDGF/RSPZN�WBFL[�XZ[�W0NJP^PZFLq�N�n�NJMU¥]XZKGHNJKSqgqGF0KGTJfUFLq¾Ã ð ¹ � , 
Cy¬º'ð ¹ � , 
�� � 
0ö0öLö£
w� v º�};¨©XtflD�� , OÔ¢ c&NJKSqzy O6{H| �flDGF�[UFBfETQ�7NQPZP{R{T�[l[UX^zGPZF�nvNJMU¥]XZKGH�[dXZ[EqbFLKGTQflFLq½®�_mðÂ¢ cÔ�}{H|�}du�P^F|NQMlP^r���~ ¢ cG~Jð���NJKSq~ {H|�~�A��¿}�CEDGFª[UFBf�TQ�7fUMONQKS[UX^fUXZTJKS[?Xj[�qbF0KSTQfUF|qg�ª}¨oFgKGTkx qGF s KGF ë^±©��±0ë�{ ¹ iGº;fUT�zhFgfUDGF`[UFBf>TQ�ªn�NQMl¥]X^KGHV[;[UpSWOD©flDSNkf>RGPjNJWBFzt ,W0TJKVflNJX^KS[�i�fUT�¥JF0Kh[0��X�} FJ}Z�0{ ¹ iSºyð ¡¥Ã"ð ¹ � , 
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¨gF/KGTkx�F0¾bRGP^T�Xtf�fUDGFªMlF0H�pGPjNQM�[ifUMlpSW�flpGMUF�TJ�AfUDGF/[iflNQfUFª[URSNJW0F�X^K>flDGF/[UTJPZpbfUXZTJK>RGMlTbWBF|[U[X^K>N5[iXZnvX^PjNQMExEN�rmNJ[?x�F�DSN�\�F�qbT�KGF�zhF0��TJMlFJ}A¢£K�RhNQMUfUXjWBpGPjNQM|�]P^T]TJ¥]XZKGHvNkf ¹ ¡J¡�} ��õ ¹ qSºiºB�bXtf[iFLF0n�[EMlFLNJ[UTJKhNQzGPZF�flTyµ ´O´ ÿ��v±�flDSNkf���TJMEfUDSFª[�fONkfUF�RSMUT�zSNQzGXZPZXtflX^F|[ # � � �9ð��@
;�/÷¿¡�
Lö0öLöt�TJKGPZr>fUDSF5KSF0XZHJD]zhT�pGMlX^KGH�P^FL\JFLPZ['NQMlF/TJ��XZnvRhT�MifONQKSW0FJ�3[UT;flDSNkf'fUDSF0r	W0NJKyz{FvFB¾bRGMlFL[l[iF|qNJ[LÜ # ¼¨�1� ð # ¼ 4�
 # ¼¥� 7 ð # ¼¥��� 4+ð # ¼ 4 7 
0ö0öLö£
 ¹ ¡�¡J} �G¡|ºTJM|�bFL�VpGXZ\kNQPZF0KVfUPZrJ� # ¼¥�/� ð # ¼ 4 � 
��=O>¢ c%
 ¹ ¡�¡J} ���Jºx�DGF0MlFs4&Xj[�Nª[l�VpSNQMlF-�5�¹�on�NkflMUX^¾-MlF0PjNkflX^KSH'fUDGF�[ifUF|NJqbrV�£[�fONkflF�RGMUT�zSNQzSX^PZXtf�r-\JF|W�fUT�M�NkfP^FL\JFLP��'÷¢�AfUT-fUDSF�[ifUF|NJqbrV�£[�fONkfUFeRGMlTJzSNJzGX^PZX^f�r5\�FLWBfUTJMENkfEPZF0\JFLP���÷¢� ô ¡ ¹ �7ðü¡�
O��
0öLö0ö º�}¨gF�¥]KGTkx¬fUDSNQf�fUDGXj[EXj[EfUMlpGF'x�DGF0KIflDGF�n�NkfUMlX^¾54 [UNQfUXj[ s FL[�fUDGF�n�NQfUMlXt¾;R{TJPZr]KGTJnvXjNQP�Ü± , ÷64 ± � ÷64 7 ± 7 ð °
û

¹ ¡�¡J} �J��º¨gF�x�XZPZP§qbXj[UW0pS[U[EnvF|NQKS[?flTv[UTJPZ\JF�flDGXZ[�nvNQfUMlXt¾�RhT�P^r]KGT�n5XjNQP�XZK	_]FLWBfUXZTJKo¡J¡�} �G}¢£K>WLNJ[UF?�9ð��§� ¹ ¡�¡J} �Jõ ¹ WLºUº?W0NQKIz{F�MlF0x�MlX^fifUFLK;flT�X^KhWBTJMlR{TJMONkfUF�fUDGFªNJzhTk\�F�N�[U[UpGnvRb�fUXZTJK3�SzhF|W0NQph[iF # ¼¥��� W0NJK�z{F�x�MUX^fiflF0K>XZK�flF0Mln�[ETQ� # ¼ NQKSq�¯ ¼¨�1�[& ¼ ð ± 7 Ü¼¥���Kº�L%¼���� # º ¯ ºC& ¼ ð # ¼���� ¯ ¼�����& ¼ ÷ # ¼ ¯ ¼E& ¼ ÷ # ¼¥��� ¯ ¼¥����& ¼ 

ð # ¼���� ¯ ¼�����& ¼ ÷ # ¼ ¹ ¯ ¼E& ¼ ÷64 ± 7 º�ð °

û
¹ ¡�¡J} �Q�Vº¨©XtflDyflDGXj[�[ipGzh[�flXtflpbfUXZTJK3� ¹ ¡�¡J} �Jõ ¹ N1ÄbWLºiº�WBT�n5RSMUXj[iF|[eNI[Ur][ifUFLn TQ�-��÷�¡5PZXZKGFLNJM�\�FLWBfUTJMFL�VpSNQfUXZTJKS[�x�X^fUDYN�[�n�NQK]rypSKG¥]KGTkx�K`\JFLWBfUT�Ml[L};~�Tkx?F0\�F0M|�§NJ[�fUDGF|[iF�\�FLW�flTJMO[�NQMlFm[�flX^PZPqbF0R{F0KhqbF0KVfL�AflDGF;KSTJMlnvNJP^Xj[lNkfUXZTJK ¹ ¡J¡J} �Jõ ¹ F�ºiº'DSN�[�flTyz{F;XZK�flF0H�MlNQfUFLqoXZKYX^fL�AfUTgr]X^FLPZqYNpGKGXj�VpGFª[iT�P^pGfUXZTJK3}9CEDGXj[�KGT�MUn�NQPZXj[UNQfUXZTJK�WLNQKIzhF�x�MlX^fifUFLK�NJ[?��TJPZPZTkx�[0ÜJK ��L�, # � ö�Ç = ð ¼����K ��L�, # � öeÇ = ÷ JK ��L%¼ # � ö Ç = ð ¼����K �0L�, # � öeÇ = ÷ JK �0Lr¼ ¹ # ¼ 4 � ºAöeÇ =

ð ¼����K ��L�, # � öeÇ = ÷ # ¼ 4 ¼ ¹�µ ô 4�º ��� ö Ç = ðü¡ û ¹ ¡�¡J} ���Jº



Ë�ËJÌ�ÅVÌYÏB#��	É�Ê�Í0ÄAÆuÆÎÆÇÆ!ÈªÓEÊ�Í0ÈAÅ?�yÒ ¡��
®�FLH�NJMlqbXZKGH-fUDGFª[iflNJzGXZP^X^f�rmTQ�7fUDSF�n5TbqbFLP^PZFLq>[Urb[�flF0n>�S[UX^nvXZPZNJM�MUFLnvNJMU¥b[ENQRSRGP^rINJ[EH�X^\�F0KXZK>_bFLW�flX^T�K`¡J¡J} �G} ����T�M�ad~'Ýkad~'Ý]¡'�VpGF0pGFLX^KSHv[Urb[�flF0n�[ Z WBTJKhqbXtflX^T�K ¹ ¡J¡�} �J��º�W0NQK>z{F'\�NJPt�XjqGNkflFLq�TJKSW0F�fUDGF�n�NkflMUXjWBF|[ ± � DhN�\JF�zhFLF0K�WBT�n5RSpbfUF|q�}
,-,/.[É nä<xÊ â�6�@0=-jÌË6jÌË:Í/8-6�@O4AáxÊÎi
¢£KÎT�MlqbFLM'fUT	MlFLNJP^PZrgW0TJnvRGpbflF;[ifUFLN�qbrV�²[iflNQfUFvRGMlTJzSNJzGXZP^X^fUXZFL[/x�F�DSN�\�FvfUT	[UTJPZ\JFv��T�MªfUDSFn�NkflMUX^¾�4 NJ[ex�FLP^P9NJ[e��T�MeflDGF ¹ KGT�MUn�NJP^Xj[iF|qSº�zhT�pGKSqGNJMUr>FL�VpSNQfUXZTJKS[L}ª¨oF�qbXZ[lWBph[U[efUDSFK]pGnvF0MlXjW0NQP�[UTJPZpbfUXZTJKmTJ�3fUDSFez{TJpGKhqGNQMlrvFL�VpSNkflX^T�KS[�X^K>_]FLWBfUXZTJKy¡�¡J}Ã�b}Z¡J} ý KGPZr5XZK�[UR{FLWBXjNQPWLNJ[UFL[L�Vx�DSXZWODIx�F�qbTvKGTJf�WBT�KS[iXjqbFLM?DSF0MlFJ�GW0NJKg4$z{FªWBT�n5RSpbfUF|q�F0¾bRGP^XjWBX^fUPZrJ}�c�TJMln�NQPZP^r��4�DSNJ[5flTgz{F	WBT�nvRGpbfUF|qÔX^fUFLMlNQfUXZ\JFLP^r�}Ô¨oFIRSMUF|[iFLK�fmNo[iXZnvRGPZF>NJKSq [�flMlNJX^H�D�fU��TJMlx?NJMlq[UpGzS[ifUX^fUpbflX^T�K NJP^H�TJMlXtflDGnäXZKÂ_bFLW�flX^T�K�¡�¡J}Ã�b}Ã�b�dNQ��fUFLM�x�DGXZWOD x?FIRSMUF|[iFLK�fvflDGF�MUF|WBFLK�flP^rqbFL\JFLP^T�RhF|q;PZTJHVNQMlXtflDGnvXZWeMUF|qbpSWBfUXZTJK>NQPZHJTJMlX^fUDGn XZK	_]FLWBfUXZTJKo¡J¡�} �G} �S}
r=r=s�Ï	swr ?��!"0Ð(�w�s� {��(�ÑA��2}M�?�s�H|@D �%�	}s�1{��N�2�?y
CEDGF�WLNQPjWBpGPjNkflX^T�K;TQ�«fUDGF'z{TJpGKhqGNQMlrmRGMlTJzSNJzGXZP^X^f�r�\JF|W�fUT�Ml[d��MlTJn&flDGF ¹ KGT�MUn�NQPZXj[iF|qSº?[irb[i�flF0n¬TJ�bP^XZKGFLNJM�FL�VpSNQfUXZTJKS[3WLNQK'z{FdqbTJKSF9pS[iXZKGH�[iflNJKSqGNQMOq�fUFLWODSKGXZ�VpGF|[0��[UpSWOD�NJ[�F�} Hh}^��m'NJpS[l[iXjNQKFLP^XZnvX^KSNQfUXZTJK�TJM(m'NQpS[l[i�£_]FLXZqGF0P�XtflF0MONkflX^T�KS[0�GN�[EW0NQK�zhF'��T�pGKSq�X^KIn�NQK]rvfUF0¾]fUz{TVT�¥b[�� �b L��}�e[mflDGFyK]pGn-zhFLM�TJ�/zhT�pGKSqGNJMUr FL�VpSNQfUXZTJKS[;XZ[�KGT�MUn�NQPZPZr�KGTJf�flT]TYPZNJMUH�FJ��qbXZMlFLW�f�NQRG�RGMlT�N�WODGFL['[UpSWOD`NJ[Um'NJpS[U[UXjNQKoF0PZX^nvXZKSNkflX^T�K`NJMUFvXZK`HJF0KSF0MONQP9x?F0PZPt�£[ipSXtflFLq�};c�TQflXZW0FvfUDSNQfx?F�KGFLFLqvflT5W0TJnvRGpbflFÇ4+zhF0��TJMlF�x?F�WLNQK;[UTJPZ\JF�flDGF�P^XZKGFLNJM�[Urb[�flF0n&TQ�3z{TJpSKSqGNQMlrvFL�VpSNQ�flX^T�KS[ ¹ ¡�¡J} ���JºB}
r=r=s�Ï	s�� x y:}M~�~F��y�y:�0Ð2�§y:}uA?y {��;{�}v{��N�P�Ò��"0�2�=|-�;{��Ç 
�SMUT�n&fUDGFª�VpSN�qbMONkfUXjWenvNQfUMlXt¾�FL�VpSNkflX^T�KÓ ¹ 4Iº�ðM4 7 ± 7 ÷34 � ±�� ÷34 , ±6, ð ° 
 ¹ ¡J¡J} �J�Vº
x?F�W0NQK>qbFLMUXZ\JF 4+ð ô ¹ ± , ÷64 7 ± 7 º ± ����

û
¹ ¡J¡J} �V Jºc�Tkx���flNJ¥VXZKGH NJ[IN s MO[if�HJpSFL[l[54 ¹ õ�ºgð ° �ex�FgTJzbfONQXZK3��flDGFgKSFB¾]fIH�pGFL[l[g4 ¹ ¡�ºyðô ±B,¨± �/�� }9¨oF�TJzbfONQXZKI[UpSWLWBFL[l[UX^\�Fez{FBfUfUF0MeNQRGRGMlT�¾bX^n�NQfUXZTJKS[?TQ�B4 NJ[?��T�P^PZTkx�[0Ü4 ¹ i�÷©¡�º�ð ô ¹ ±6, ÷64B7 ¹ iGº ± 7 º ± �/�� 
 ivðü¡�
O��
Lö0ö0ö

û
¹ ¡J¡J} ��RVº

CEDGFvX^fUFLMlNQfUXZTJKyXj[�[ifUTJRSRhF|qyx�DGFLK�~Ô~ Ó ¹ 4�º<~Õ~@A×Ö ¹ x�FvpS[UF�~Ô~ ± ~Ô~�ð�n�NQ¾ º ¡ C k ~ � º;& k ~ ¤ º�}¢²f�DhNJ[�z{F0FLKy[iDSTkx�K�flDSNkf�fUDGF/[UFL�VpGFLKSWBF�¡14 ¹ iGº�
?i�ð�õ�
0¡ 
0öLö0ö ¤ Xj[�FLKVfUMlr��²x�Xj[iF'KGT�KSqbFB�W0MUF|NJ[UX^KGHh�bNQKSq;fUDSNQf�Xtf�W0TJK]\JFLMUH�FL[�nvTJKGTJfUTJKSXZWLNQPZP^rvflTvfUDGF�n�NkflMUX^¾54y}CEDGFv��T�P^PZTkx�X^KSHIMlF0n�NJMU¥�Xj['TQ�EX^nvR{TJMUflNJKSWBFvx�DGFLKoXZnvRGPZF0nvF0KVfUXZKGH>flDGXZ[ªn5F0fUDGTbq`XZKNJK�FB�mWBXZF0KVfexEN�rJ}e�«XZMO[�f�KGTQflXZW0F�fUDSNQfÂ4 ¹ ¡�ºEXZ[�qbF s KGFLqyNJ[ ô ± , ± ���� }�¢£K	n�NQK]r>W0N�[iF|[x?Fvx�X^PZPd[UF0FvTJKGPZrgN���FLx�KGT�Kb� ²0F0MlTIF0KVfUMlX^F|['X^KoflDGF�\JF|W�fUT�Ml[ � NJKSq¢³ , };_bX^KSW0F ± , ð¹ ³ , ö � º ´Ôµg¹ XtfmqbF|[UW0MUXZzhF|[�NQMlMUXZ\kNQPj[ªflTyflDGF	�VpGF0pSF|º-x�F>[UF0F�fUDSNQfmMUTkx�[5WBT�K�fONQXZKGXZKGHT�pS[if�õ-\ [�X^K ± , x�XZPZP«r]XZF0Pjq�[iXZnvX^PjNQM?²0F0MlTQ�²MlTkx�[EX^KØ4y}��GpSMiflDGF0MeXtflF0MONkfUXZTJK	[ifUFLRS[�qbTmKGTJfWODSNJKGHJFEflDGXj[?[UX^fUpSNQfUXZTJKv��TJM�fUDSF�n�NkflMUX^¾}4y}9CEDGF0MlFB��T�MUF��QfUDSFen�NkflMUX^¾Ù4 x�XZP^P{TQ��flF0KmDSN�\�F



¡L� ÄAÅ�ÆeÇeÈAÉdÊ�Ë�ËJÌÎÍ�ÏeÐ«Í�Ï�Í0ÈAÉ�Ñ�Ò3ÈhÆ�ÈAÉ¿Ò3È�Ó�ÄAÅ�Æ�Ò3È7Í0ÄÔÇ�ÉeÈAÊ�Í�Ï�ÉeÈ9Ò
�Jè ' Wm� XGaO� _G_ [@®� õG} õ�R] Q� õS} õ�õ��Q� � �� õG}Z¡� J�Qõ õS} õS¡L�Jõ ¡J¡ �� õG}Ã�Q�V�J� õS} õJ����� ¡|� �R õG} ���JõJõ õS}^¡�¡|�J� �b¡ �¡Lõ õG} ���] Q� õS} ���QõJõ �eR �¡|� õG}Ã�J���Qõ õS} ����R�� ��R �¡0� õG} �G¡��J� õS} ���J�J� �J� �¡L� õG}  kõ�õJõ ¡�} �G¡¨RJ�  Q� �¡¨R õG}  hR] Q� �G} �Q����� ÚOÛEÛ ��Qõ õG} RV J�Qõ �h} RV�k�V� ÚOÛEÛ  �J� õG} ����RG¡ ¡� b} ��R��J� ÚOÛEÛ �

C7NQzSP^Fv¡J¡�}^¡�ÜE��KSNJP^rb[UXZ[EMlFL[UpGP^fl[?��TJMEflDGF%Ð 7 Ýk~ 7 Ý]¡'�VpGF0pSF
n�NQK]r	MlTkx�[�W0TJnvRGPZFBflF0PZr5²0FLMUTh}�CEDGXZ[��ÀNJW�f/WLNQKozhF;FB¾bRGPZTJX^fUFLqgXZKgflDGF�n/pSPtflX^RGPZXjW0NkflX^T�KS[z]r;[iXZnvRGPZr�[U¥VXZRGRGXZKGHvMlTkx�[�x�DSXZWOD�WBT�KVflNQXZKITJKGPZr6²0FLMUT5F0KVflMUXZFL[L}aAF0M�X^fUF0MONkflX^T�K�[ifUFLR3�S�5n�NkfUMlX^¾V�²n/pSPtflX^RGPZXjW0NkflX^T�KS[EDSN�\�F�flT5z{F�n�NJqbF�}9¢²�B4$Xj[ETQ�9[iX�²0FX �!XÎ�SflDGF0K�x?FªMlFL�VpGXZMUF¹Ü ¹ ��X Ù ºET�RhFLMlNQfUXZTJKS[�R{F0MeXtflF0MONkflX^T�K>[ifUFLR3}�CEDGFªK]pGn-zhFLM�TJ�XtflF0MONkflX^T�KI[ifUFLRS[EDGFLN�\]XZP^r�qbF0R{F0KSqS[�TJK�fUDGF�pGfUXZP^Xj[UNQfUXZTJK>TQ�«fUDGFª�VpGFLpGF�pGKSqGF0M�[ifUpSqbr�}ÀMÁ/Â-Ã<Ä1ÅuÆ�Ç�Ç�ÈÝ�U�UÉ�Æ$À 7 Ê�Ë 7 Ê Ç%Ì�Í1Æ:Í�Æ�Î µ µ¨Ï u�T�KS[UXZqbFLM«NJH�NQXZK'fUDSFPÐ 7 Ýk~ 7 Ý]¡���pSF0pGFX^K5x�DGXjWOD-x?FENJ[l[ipGnvF?fUDSF���T�P^PZTkx�XZKGHeK]pGnvFLMUXjW0NJPV\kNJP^pGF|[0ÜAè;ð�RG�ké � ð¬�Qõ�NQKSq-é 7 ð�¡|õG}½ pSF�fUT�flDGXj[�WODGT�XZW0FJ�-'mð�õ

û
 ]}ECEDGFªn�NkflMUX^¾g4 XZ[eW0NQPjWBpSPZNQfUFLqIx�X^fUD>flDGF-NJzhTk\�F'[UXZn5RSP^FNQPZHJT�MUX^fUDGn>�]x�X^fUD�RGMlFLW0XZ[UX^T�Ky¡|õ ��Þ XZKy Q�5[�flF0RS[�NJKSq�FL�VpSNQPj[LÜ

4 ð ñòò
ó
õ
û
õJõJõ�õ õ

û
õ�õJõ�õ õ

û
õJõ�õJõ"õ

û
õJõ�õJõõ

û
õJõJõ�õ õ

û
õ�õJõ�õ õ

û
õJõ�õJõ"õ

û
õJõ�õJõõ

û
���V eR õ

û
õ��V Qõ õ

û
�J���Q�"õ

û
¡|�G¡� õ

û
õQ�S¡�� õ

û
 eRV Q� õ

û
õ����b¡ õ

û
���Q�] 

ø ùù
ú û

¹ ¡�¡J} �J��º
�7X^MO[�f�KSTQfUXjWBFEflDSNkf9flDGF�n�NkflMUX^¾G4�DSN�[Af�x�T'KGT�Kb� ²0F0MlT�MUTkx�[ Z fUDSFL[UF�WBTJMlMlFL[URhT�KSqªflT'fUDGTV[iF[iX^fUphNkfUXZTJKh[�X^K`x�DGXjWODÎNQMlMUXZ\kNQPj['W0NQKofONQ¥JFvRGPjNJW0F ¹ NQfªFLNJWODoPZF0\JFLPjºB};CEDGFLMUFmNJMUFv�	[iflNkflFL[RhFLM�PZF0\JFLP ��zGpbfdXZK�TJKSP^r/f�x�T�TJ�hflDGF0n�NQMlMUXZ\kNQPj[9W0NJK-fONQ¥�F�RGPZN�WBF��JKSNJn5FLP^r-X^KvflDGT�[UF�[iflNkflFL[x�DGF0MlF�fUDGF%ÐdMUPjNQKSHQ���ªNQMlMlX^\kNQP�RGMlTbWBF|[U[EXZK�X^fl[�[iF|WBTJKhq;RGDhNJ[UFJ}C§T;W0TJnvRGpbflF�fUDSFªzhT�pGKSqGNJMUr�RGMlTJzSNJzGX^PZX^fUXZFL[L�Sx?F�DSN�\JF'flT;[iT�P^\�F ¹ ¡J¡�} �V�Jº?pGKhqbF0M�fUDGFKGTJMln�NQPZXZ[UXZKGHyWBT�KSqbX^fUXZTJK ¹ ¡J¡�} �V�JºB}o¨oF s KSq # , ð ¹ õ

û
¡|õ�RJ�-
Uõ

û
¡|�G¡J¡�º���MUT�n�x�DGXZWOD�x�F�VpGXZWO¥]PZrm\JFLMUX^��r�flDSNkf('5ð�¡ ô # , Ç = ð¬õ

û
 kõS}¢£KvC7NQzSP^F�¡J¡�}^¡?x�FE[UDGTkxÔ[UTJnvFEn5T�MUFENQKhNQPZr][UXj[«MlFL[UpGP^fl[L}§¨oFE\�NJMUr/èv��MUT�n&¡�flDGMlTJpGH�D¡J¡�}§c�TJfUF�flDGFdXZKSW0MUF|NJ[UF�X^KªfUDGF?N�\JF0MONQH�F9��pSF0pGF�P^FLKGHQflDªx�XtflDªXZKSWBMlFLN�[iXZKGH�pbflX^PZXj[UNQfUXZTJK3}«¨gFflNJzGpGPjNkfUF|qvfUDSF�MlFL�VpGXZMUF|qvKVpSn/z{F0MdTJ�§[�flF0RS[�XZK�fUDGF�[iphW0WBF|[U[UXZ\JF�[UpGzS[ifUX^fUpbflX^T�KmRGMlTbWBFLqGpGMUFfUT/W0TJnvRGpbflFÇ4 ¹ WBT�P^pSn5KI_G_Gº�}]c�TJfUF�fUDSNQf�x�DGFLK�'-XZKSWBMlFLN�[iF|[AfUDSF�X^fUF0MONkflX^\�F�[UTJPZpbfUXZTJK�TJ�4+[UP^Tkx�[�qbTkx�K�flMUFLn5FLKSqbT�pS[iPZr Z [iXZKSWBFex�F'[ifUTJRSRhF|qvfUDGF�X^fUF0MONkflX^\�F�RGMlTbWBF|qbpGMlF�Nk��flF0M'¡Lõ�õ[�flF0RS[L�]fUDSF�PZN�[�f�flDGMUFLF'MUTkx�[EqbT�KGTJf�MUFLRGMUF|[iFLKVfEN�W0WBpSMlNQfUF'MUF|[ipSPtfO[0}



Ë�ËJÌ�ÅVÌYÏB#��	É�Ê�Í0ÄAÆuÆÎÆÇÆ!ÈªÓEÊ�Í0ÈAÅ?�yÒ ¡k 
¨oF s KSNQPZP^r�KSTQfUF-fUDhNkf�fUDGFLMUF5DSN�\JF-zhFLF0K`qbF0\�F0PZTJR{FLqgNmK]pGn/z{F0M'TJ�dnvTJMlF-F0��W0X^FLKVfnvFBflDGTbqG[�zhNJ[UFLq>TJK�[UpSW0W0FL[l[iXZ\JFª[UpGzS[ifUX^fUpGfUXZTJKS[�fUDSNJK�fUDGF/TJKGFªRSMUF|[iFLK�flFLqIDGFLMUF�}ECEDSFL[UFnvFBflDGTbqG[�MUFLP^rvTJKmfUDGF�WBTJnvRGpGflNkflX^T�KmTQ��flDGF�X^KVfUFLMUnvF|qbXZNQfUFenvNQfUMlXZW0FL[�ßÁNQKSqHày�]x�DGXjWODx�XZP^P�zhF�X^KVflMUTbqbpSW0FLq�NJKSq'MUFLPZNQfUF|q�fUTu4�XZK�flDGF�KGF0¾VfA[iF|W�flX^T�K3}§~�Tkx?F0\�F0M|�|[UXZKSWBFdNJPZ[UTEfUDSFL[UFNJP^H�TJMlXtflDGn�[ªNQMlFmTJpGfUR{F0MU��TJMln5F|qÎz]rofUDGF�MUF|WBF0KVflP^rÎqbFL\JF0PZTJR{FLq`PZTJHVNQMlXtflDGnvXZWmMUF|qbpSW�flX^T�KNJP^H�TJMlXtflDGn>��x?F�qbT-KSTQf�qbXj[UW0pS[U[�flDGF0n+NJK]rv��pGMiflDGF0M�DSF0MlF Z ��TJM?��pGMUfUDSF0M�qbFBfONQXZPZ[L�bMlFB��F0M?flT� �G¡Q�G�J�k�²}

r=r=s�Ï	sut �¢�M�á"N�����H|-�N{��u �w~�|��@�?}M~�{��N�P�]��"(�=�=|-�N{��Ç ®�F|WBFLK�flP^r��-[§NQfUT�pSWODGFªNQKhq�®�NQn�NJ[Ux?NJnvX3qbF0\�F0PZTJR{FLq�fUDGF/P^T�H�NQMlX^fUDGnvXjWeMlFLqGpSW�flX^T�K ¹ [@®�ºNJP^H�TJMlXtflDGn flT;WBT�n5RSpbfUF¹4ç� �V�|��}E¢²f�XZ[�MUFLH�NQMOqbF|q�N�[�fUDSFªnvT�[if�FB�mWBXZF0KVf�flT;qGNQfUFJ}�CEDSFNJP^H�TJMlXtflDGn XZ[7zSN�[iF|q�TJK/fUDGF���TJPZP^Tkx�XZKGHefUDGMlF0F�n�NkfUMlX^¾V�£�VpSNJqGMlNQfUXjW�FL�VpSNQfUXZTJKS[ ¹ DSF0MlF�H�X^\�F0KXZKIWLNJ[UF'TQ�9N5qGXZ[lWBMlFBflFB��fUXZn5F »�¼E½ º�Üß ð ± 7 ÷ ± � ß�÷ ± , ß 7 
4 ð ± , ÷64 ± � ÷64 7 ± 7 
à ð ± � ÷ ± , ¹uµ ô à>º �/� ± 7 û ¹ ¡J¡J} ��õVº
CEDGF�fUDGMlF0F�pSKG¥]KGTkx�K'nvNQfUMlXZW0FL[ ¹ NQPZPJTJ�S[iX�²0F=X��2Xyº�DhN�\JF7fUDGFd��TJPZP^Tkx�XZKGH�XZKVfUF0MlRGMlFBfONkfUXZTJK§Ü

V fUDGF�FLP^FLn5FLKVfGâ �*& º TJ�eflDGF>n�NkfUMlX^¾�ß�Xj[5fUDSFIRSMUT�zSNQzGXZPZXtf�rÎflDSNkf|�?[iflNJMiflX^KSHy��MlTJn[�fONkfUF ¹ ¡�
��£ºB�]fUDGF »�¼E½ RGMlTbWBF|[U[EFL\JF0KVflpSNQPZP^r�\]Xj[iX^fl[�P^FL\JF0P3õ5XZK�[�fONkfUF ¹ õ�
�K]º ZV fUDGFEF0PZF0nvFLK�f�ã �	& º TQ�GflDGFEn�NkfUMlX^¾¹à&XZ[«flDGF'°²µ�þlî|î?í�ìUîJþOµ�þB�ë �° �?fUDSNQfL�J[iflNJMiflX^KSH���MlTJn[�fONkfUF ¹ ¡�
���º��bflDGF »�¼E½ FL\JF0KVflpSNQPZP^r�MUF0fUpGMlKS[EflT�P^FL\JFLP�¡ªz]r;\]Xj[iX^fUXZKGHm[iflNkflF ¹ ¡ 
�K]º��pGKSqbFLM�flNJzhT]TvTQ�7P^FL\JF0P3õS�bfUDhNkf�Xj[0�bx�X^fUDGT�pbf�\]XZ[UX^fUXZKGH�P^FL\JFLP3õ-XZK>zhF0f�x�FLF0K ZV fUDGF�F0PZF0nvF0KVfrä �	& º TQ�bfUDSFdn�NkflMUX^¾Â4�W0NJK�zhF�X^KVfUFLMURSMUF0fUFLq/NJ[�flDGFdF0¾bRhF|W�fUF|q�K]pGn/z{F0MTQ�3\]XZ[UX^fl[?X^KVflT-[iflNkflF ¹ ¡�
�K]ºB�][iflNJMiflX^KSH���MUT�n [�fONkflF ¹ õ-
w��º��VpGKVfUXZP{fUDGF s MO[�f?MUF0fUpGMlK�flTP^FL\JF0P3õS}
ý KSW0FªTJKSFªTQ�9flDGFL[UFªn�NkflMUXjWBF|[�Xj[�¥]KGTkx�K3�SfUDGF-TQflDGF0M�TJKGF|[�WLNQK�z{F/MlFLNJqGX^PZrIW0TJnvRGpbflFLq�}�STJM/XZKS[iflNJKSWBF��7DhN�\VXZKGHyW0TJnvRGpbflFLqåßg�9x?F;WLNQKYqbFLMUXZ\JFHà ð ±�� ÷ ±B, ßg��NQKhq34�ðô ±B, à ��� }¨©DGFLK	fUDSF »�¼E½ XZ[�MlFLW0pGMUMlF0KVf|�SflDGF-n�NQfUMlXt¾Vß)Xj[e[ifUTbWODSN�[�flXZWJ}e¨oF�W0NJK�fUDGFLMUF0��TJMlFX^fUFLMlNQfUXZ\JF0PZr�WBT�n5RSpbfUFv[iphW0WBF|[U[UXZ\JF/F|[�flX^n�NQfUFL[e��T�M�ßg�3qbFLKGTQflFLqoNJ[�ß ¹ iGºB��i	ð ¡�
l��
0öLö0öt�pGKVflX^P�flDGFªMlTkx�[UpGn�[�FL�VpSNJP ¹ NJP^nvT�[ifOº�¡��bfUDhNkf�Xj[0�SpGKVfUXZP¡~Õ~¼Ç = ô ß¢Ç = ~Õ~�APÖ|�Sx�DSF0MlFÂÖ�XZ[N5RGMlFL[URhF|WBX s FLqINJWLWBpGMONJW0rmWBMlXtflF0MlX^T�K3}A¨gF�DhN�\JFJÜAPZX^n kçæ J ß ¹ iGº�ðUßg}CEDGF ¹ �f
�K]º£� flD¿F0PZF0nvF0KVf>TQ�Gß ¹ iGº���qbF0KGTJfUF|q¬NJ[Hâ �*& º ¹ iGº���KGTkxÁDSN�[mflDGFy��T�P^PZTkx�XZKGHXZKVfUF0MlRGMlFBfONkfUXZTJK�� ���|�²Üzâ �	& º ¹ iGº�Xj[mflDGF	RGMlTJzhNQzGXZP^X^f�r�fUDSNQfL��[iflNQMUfUXZKGHÎ��MlTJn [iflNkflF ¹ ¡ 
w��º��flDGF »�¼E½ \]XZ[UX^fl[eP^FL\JF0P9õ;X^Ko[�fONkfUF ¹ õ-
�K]º���pSKSqbF0M�fONQz{TVT�TQ�dPZF0\�F0Pj[*i5÷�¡-NJKSq	z{F0r�TJKSq�}u�PZFLNJMUPZrJ��flT	WBT�n5RSpbfUF5ßçNJWLWBpGMONkflF0PZrJ�§x?F�[iDSTJpGPjqonvNJ¥JFBigPjNQMlHJFJ�«[iTIfUDhNkfªF0\�F0K`\JFLMUrPZTJKGHI�VpGF0pGF5PZF0KGHJfUDS[�NJMUF5NQPZP^Tkx?FLq>��T�M ¹ [UT;flDSNkf'F£Q�FLWBfUXZ\JF0PZr�flDGF/fONQz{T]T�Xj[�KGTQf'fUDSF0MlF|º�}CEDGF'NQPZHJT�MUX^fUDSnv[?qbFL\JF0PZTJR{FLqmX^K�fUDGF�RSN�[�f|�]NJP^P�W0TJnvRGpbflF�[UpSW0W0FL[l[iXZ\JFen�NkfUMlXjWBFL[sß ¹ iGº�z]rXZKSWBMlFLN�[iXZKGH3i�TJKSFB�£Nkfi�£Nk��fUXZnvFJ}@Ð�[iR{FLW0XZNJP^PZr���TJM9�VpGF0pSF0XZKGHenvTbqbFLPZ[Ax�X^fUD5DGXZHJD/pGfUXZP^Xj[UNQfUXZTJK3�PjNQMlHJFv�VpGF0pGFvPZF0KGHJfUDS[ªT]WLWBpGMª�VpGX^fUF�TJ��fUFLK3�3flDVph['MUF|��pSX^MlX^KSHIn�NJKVryXtflF0MONkfUXZTJK`[ifUF0Rh[ ¹ NJ[



¡¨R ÄAÅ�ÆeÇeÈAÉdÊ�Ë�ËJÌÎÍ�ÏeÐ«Í�Ï�Í0ÈAÉ�Ñ�Ò3ÈhÆ�ÈAÉ¿Ò3È�Ó�ÄAÅ�Æ�Ò3È7Í0ÄÔÇ�ÉeÈAÊ�Í�Ï�ÉeÈ9Ò
è%é ¯ , Ü ð ô ± ���� ± ,�ê ¯ 7 ÜÃð ô ± �/�� ± 7ë!é ß Ü ð�¯ 7 ê ��Ü ðl¯ ,ì!é í�î�ïEð>ñ ~Ô~»Ç = ô ß¢Ç = ~Õ~:4�ÖØò@óô�é õ Ü ðl¯ , ¯ 7 ÷·¯ 7 ¯ ,ö é ¯ , Ü ð ¹uµ ô õ º �/� ¯ 7,÷!é ¯ 7 Ü ð ¹uµ ô õ º �/� ¯ 77ø!é ß Ü ð�ß�÷¶�%¯ 7ù!é ��ÜÃðI�%¯ ,ú!é ó>òè1û!é à Ü ð ± � ÷ ± , ßè�è%é 4ÁÜÃð ô ±6, à �/�

�7XZHJpGMlFv¡J¡�} �hÜACEDSF�PZTJHVNQMlXtflDGnvXZWB��MlFLqGpSW�flX^T�K�NQPZHJT�MUX^fUDSn&��TJM�W0TJKVfUXZK]pGTJpS[i��fUXZn5F »�¼E½ [
x�XtflKGFL[l[UFLq�zVr�C«NJzGP^Fv¡�¡J}Z¡|º�}7¢£K�WBT�K�flMlN�[�f|�VfUDGF'KGFLx§[�®�NJP^H�TJMlXtflDGn qbTJpSzGP^F|[?fUDGF'\kNQPZpGFTQ�%iYXZKÂF0\�F0MlrÔ[�flF0R3��fUD]pS[mMUF|NJWODGXZKGHÎNg�ÀNQMm[UnvNJP^PZF0M�F©Q{F|W�flX^\�F>flNQz{T]TS�?HJXZ\JFLK N s ¾bFLqK]pGn/z{F0MvTQ��XtflF0MONkflX^T�K�[ifUF0Rh[0}�¢£K�RGMONJWBfUXjWBF����QõgXtflF0MONkflX^T�K�[ifUF0Rh[�[ipb�mW0FInvTV[�fvTQ�efUDGFfUXZnvFJ�]fUD]pS[�NJP^PZTkx�XZKGH/flDGF »�¼E½ fUT5DSN�\JF�pGRS[UpGMlHJFL[�flT5PZF0\�F0Pj[ENJ[?DGXZHJD>NJ[�� 7 , ¹ NQz{TJpGf'¡nvX^PZP^XZTJK{º�}¨©XtflDGTJpbf�H�TJXZKGH/XZKVfUT-fUDGF'qbFBfONQXZP^F|q;qbFLMUXZ\kNkflX^T�KS[0�Vx?FeKGTkx©RSMUF|[iFLK�f�fUDGF'zSN�[iXjW�F|�VpSNk�fUXZTJKS[7flT�W0TJnvRGpbflFuß ¹ KGTQflF�flDSNkf9x?FdflMUF|NkfAfUDSFEWLNJ[UF�TJ�{N'WBT�KVfUXZKVpSTJpS[i� flX^nvF »�¼E½ DGF0MlF ZX^KÎ� �G¡Q�h���]�b�b L���GfUDGFªqbXj[lWBMlFBfUF0� flX^nvF'\kNQMlXZNJKVfEXj[ERGMlFL[UF0KVfUF|qSº�Üßð ô JK k�L�,

Y k ���ü�0L/, ¯ , ¹ ��º Zý þçÿ �� $ kç' ¯ 7 ¹ iGº�
 ¹ ¡�¡J} �S¡|º

x�XtflD ¯ , ¹ õVº�ð ô ± � ± , 
�NJKSqÒ¯ 7 ¹ õVº�ð ô ± � ± 7 
 ¹ ¡�¡J} �V�JºNQKSq ¯ � ¹ iª÷¿¡|º9ð ¹�µ ô ¹ ¯ , ¹ iGºN¯ 7 ¹ iGº§÷¶¯ 7 ¹ iGºw¯ , ¹ iSºiºý þçÿ �� $ k�' º ��� ö¥¯ 7� ¹ iGº£
Ô�Að¿õ-
l�
û
¹ ¡�¡J} ����º

CEDGF-W0TJMlMUF|[iR{TJKhqbX^KSH;NQPZHJT�MUX^fUDGn$Xj[�H�X^\�F0K	XZKy�7X^H�pGMlF;¡J¡�} �h}?[§X^KGF�¡/MlF0RGMlFL[UF0KVf�flDGF5X^KGX^�fUXjNQPZXZ[lNkflX^T�K�N�W0WBT�MlqGX^KGH-fUT ¹ ¡J¡J} �V��º��bNQKhq;XZK>P^XZKGFª�ÙßÁXj[�[iF0fEF|�VpSNQP�flT-flDGF s MO[�fEflF0Mln X^K¹ ¡�¡J} �S¡|º Z KGTJfUF�flDSNkf�x�DSF0K¢i;ð�õS�-� ¹ õ�ºEð µ [iT�flDSNkf�ß ð§¯ 7 }ECEDSF0K3�{pGKVfUXZPBß fUMlpGPZrXZ[5No[�flT]WODhNJ[ifUXjWmn�NkflMUX^¾���[ipSWLWBF|[U[UX^\�F�fUFLMUn�[/��TJM õ ¹ iGº-NQKSqYfUDGFIn�NkflMUXjWBF|[&¯ � ¹ iGº/NJMUFWBT�n5RSpbfUF|q�X^K�P^XZKGF|[d�½Ä]�G�]NJWLWBT�MlqbXZKGH'flT ¹ ¡J¡J} ���Vº�}7¢£KmPZX^KGFª �flDGFeW0pGMlMUFLK�f�fUFLMUn�Xj[�N�qGqbFLqfUT�ß NQKSq`XZKYPZX^KGF�R�flDGF;KGFLx&\kNQPZpGFm��T�M&� ¹ iGºªXj[/W0TJnvRGpbflFLq�}g¨©DGF0KÔfUDGF�XtflF0MONkflX^T�KF0KSqS[0�Sà NQKSqg4ÁNQMlF s KSNQPZP^r�WBTJnvRGpGfUFLq3}®�F0HVNQMOqbX^KSH	fUDSFIW0TJnvRGPZFB¾bXtf�r`TJ��fUDGF![�®+NQPZHJT�MUX^fUDSnI�AX^fmW0NQKÔzhF�[UDGTkx�KÎfUDhNkf5fUDGFK]pGn/z{F0METQ�7TJR{F0MONkflX^T�KS[dR{F0M�X^fUFLMlNQfUXZTJKI[�flF0RIFL�VpSNQPj[-Ü ¹ 7��Ù X Ù ºB}�CEDGXZ[?Xj[�NQz{TJpbf(R/fUXZnvFL[



Ë�ËJÌ�ÅVÌYÏB#��	É�Ê�Í0ÄAÆuÆÎÆÇÆ!ÈªÓEÊ�Í0ÈAÅ?�yÒ ¡|�
nvTJMlFEfUDhNQKmXZK;W0N�[iF�TQ��fUDSFe[UpSW0W0FL[l[iXZ\JF�[UpGzS[ifUX^fUpbflX^T�KmnvFBflDGTbq�}�~�Tkx?F0\�F0M|�kfUDGF�[�flMUFLKGHQflDTJ��fUDGF3[@®¿NJP^H�TJMlXtflDGn�P^XZFL[�XZKmfUDSF��ÀN�W�fdflDSNkfEX^fEqbT]F|[dKGFLFLqm�ÀNQM?P^F|[U[�XtflF0MONkflX^T�KS[ Z MlTJpGH�DGP^r[URhF|NQ¥]XZKGHS�«x�DGF0K`flDGF�[UpSW0W0FL[l[iXZ\JF�[UpGzS[ifUX^fUpbflX^T�KYnvFBflDGTbq`MUF|��pSX^MlFL[Ui��'X^fUFLMlNQfUXZTJKÎ[�flF0RS[flTIMlFLN�WODoNJKoN�W0W0pGMlN�WBrØÖ|�§fUDGFLKgflDGF6[@®��²NJP^H�TJMlXtflDGn MlFL�VpGXZMUF|[eT�KGPZrVÜ ¹ PZTJH 7 i��iº'[ifUFLRS[0}®�F|WBFLK�flP^r��JN�[iPZX^H�DVfUPZr��ÀNJ[ifUFLM7X^fUFLMlNQfUXZTJKv[�flF0R5DSNJ[Az{F0FLK-RSMUT�RhTV[iF|qªz]rª¨`NQHJKSF0M�±B°Aµkë��Q� ��R�� ZflDGF0XZM-NJP^H�TJMlXtflDGn MlFL�VpGXZMUF|[ÌÜ ¹ �
	Ù � Ù º�R{F0M-XtflF0MONkflX^T�K`[ifUFLRS[/NJKSqofUDSF�[lNQnvF�K]pGn/z{F0M-TQ�[ifUFLRS[�NJ[?flDGF%[@® NQPZHJT�MUX^fUDSnI}À?Á/Â�Ã<ÄHÅ�Æ5Ç�Ç�ÈÔ¸5�%É�Æ!À 7 Ê-Ë 7 Ê Ç�Ì�Í1Æ:Í�Æ<Î µ¥µ µ¨Ï ¢£K;flDGFePjNJ[if�WBTJPZpGnvK;TJ�«C7NQzGPZF-¡�¡J}Z¡x?F-[UDGTkx�fUDGF5K]pGn/z{F0M�TQ�?[�flF0RS[eMUF|�VpGX^MlFLq	zVrIflDGF$[�®ÞNJP^H�TJMlXtflDGn+flT;MlFLN�WOD�fUDGF5[UNJnvFN�W0WBpSMlN�WBr�NJ[�flDGFm_G_oNQPZHJTJMlX^fUDGn>}-CEDSF5XZKSW0MUF|NJ[UF-XZK`RhFLMi��T�MUn�NQKhWBF5XZ['XZKSqbFLFLqyfUMlF0nvF0Kb�qbT�pS[L}5CEDGFvK]pGn-zhFLM�TQ�?[ifUFLRS[�[ifUXZP^P9XZKSWBMlFLN�[iF|[e��TJM'X^KhWBMlFLNJ[UXZKGH½'{�3DGTkx?F0\�F0M|��TJKGPZr	\JFLMUr[UP^Tkx�PZrJ}�c�F0FLqGX^KGH>nvTJMlFªflDGF0KÎ�Qõ;XtflF0MONkflX^T�KS[�flT�WBTJnvRGpGfUF}4 DSN�[�zhFLF0KgNJKyF0¾bW0F0RbflX^T�KXZK;flDGFªW0N�[iF�[ifUpSqGX^F|[�x�F'DSN�\�FeR{F0MU��TJMlnvFLq>[UT-�ÀNJML}
À?Á/Â�Ã<ÄHÅ�ÆSÇ�Ç�È��l�%É1Æ µ�� Ê À k Ê Ç·Ì�Í1Æ:Í�Æ Î µ¥Ï C«T�nvT]qGF0P9flDGFmzGpGMO[if�r	KSNkflpGMlF�TQ�n�NQK]r>NQMlMUXZ\kNQP�RGMlTbWBF|[U[UFL[�x?F-WLNQK�pS[UF/NJK�¢�ada©x�DGXjWOD�DSN�[�f�x?T;[�fONkflFL[LÜ-¤UTeQ�¦ ¹ õVº�NJKSq¤UTJKS¦ ¹ ¡|º ¹ [UF0FvNQPj[iT���RGR{F0KhqbXt¾�¡J¡J} �eºB}�CEDGF/flMlNJKS[UXtflX^T�K	MlNQfUF/��MUT�n [�fONkfUF$�?fUT>[�fONkflFÂKF|��phNQPj[�� �*& º }«¢£Kv[�fONkflF��O��T�T�zS[9NQMlF?HJF0KSF0MONkfUF|q/N�[7N'aAT�XZ[l[iT�KªRGMlTbWBFL[l[7x�XtflD-MONkflF�è � }A_bpSWODNJK�¢�a�a�Xj[�WBT�nvRGP^F0fUFLP^r;qGFL[lWBMlX^z{FLqIz]r�fUDSF�nvNQfUMlXt¾���Ü

�üð Ñ ô � ,:& � � ,<& �� ��& , ô ¹ � ��& , ÷�èhº�Ó 
 ¹ ¡J¡J} �J�]º
NJKSq�flDGF�\JF|W�fUT�M ¹�� 
����Aº'ð ¹ õ-
0¡ 
Uõ�ºB}-c�TQfUF5flDSNkfªqbpGFvflT;flDGFmWODGT�XZW0F-TJ� � �3x�FvDSN�\�FF|[�fONQzGPZXZ[UDGF|qofUDSNQf-Nk��flF0MvNQKYNQMlMlX^\kNQP ¹ NQKYNJzS[UTJMlRbfUXZTJKhº'fUDGF;a�~+qbXj[ifUMlX^zGpGfUXZTJKY[iflN�rb[ªXZK[iflNQfUF5¡'[UT-fUDSNQf�fUDGF�NQMlMlX^\kNQP�RGMlTbWBF|[U[?MlF0n�NQXZKS[?X^K>N5zGpGMO[�f|}E��K>X^nvR{TJMUflNJK�fERSNJMlNJn5F0fUFLM��T�M?NJKm¢�adaÔXZ[�fUDSFvþ0ÿbì ´ ° �®�± ´O´�� }A¢²fEXZ[EqbF s KGFLq�NJ[dfUDGF�MONkfUXZT/z{FBf�x?F0FLKmflDGF�NJMUMlXZ\�NJPhMONkflFXZKINvzSpGMl[if�NQKSq�flDGF�Tk\JFLMlNJP^P�N�\JFLMlNJHJFeNJMUMlXZ\�NJP�MlNQfUFJÜ
� ð NJMUMlXZ\�NJP�MlNQfUF'X^K>NvzGpGMO[ifTk\�F0MONQPZP{N�\�F0MONQH�FeNQMlMlX^\kNQP�MONkflF ð èè�� ,<& � > ¹ � ,:& � ÷�� �[& , º ð � ,:& � ÷�� �[& ,� ,<& � û

¹ ¡J¡J} �V��º
¨oF�x�XZPZP s MO[ifv[ifUpSqGr`fUDGFIX^K�2SpGF0KhWBFITQ��fUDSF�zGpSMl[ifUXZKGFL[l[-TQ��flDGF�¢�a�a�TJKÔfUDGF>N�\JFLMlNJHJFK]pGn-zhFLM�TQ�3WBph[�flTJnvF0MO[��VpGF0pSFLqvx�DGXZP^Fe¥JFLF0RGXZKGH'fUDSF�pbfUXZPZXZ[lNkflX^T�KmWBTJKh[�fONQKVfL}ACEDGXj[dNQPZPZTkx�[pS[�flT�XZK]\JF|[�flX^HVNkfUFv�VpSNQKVflXtfONkfUXZ\JFLP^r>flDGF�XZK@2SpGFLKSWBFvTQ� � T�KyflDGFvRhFLMi��T�MUn�NJKSWBF�}&�?f�fUDSF[lNQnvF�flX^nvF��bx�F�\kNQMlrvfUDGF�K]pGn/z{F0METQ�HÐ�MlPZNJKGHªRGDhNJ[UFL[vi�XZKmflDGF�[iFLMU\]XjWBF�flX^nvF�qbXj[�flMUXZzGpb�flX^T�K���MUT�n ¡ªfUTo¡LõS}�¨oF5N�qGqbMlFL[l[���T�pGM�qbX¼Q�F0MlF0KVf�zGpGMO[�flX^KGF|[U[ePZF0\JFLPZ[LÜ � ð�¡����G}Ã J�b���b}Ã�NJKSqo¡J¡ Z x�F/¥JF0RGf�� ,<& � ð�¡|õmNQKhq�\kNJMUXZFLq�� �[& , ��MUT�n�¡k ]}Ã�/\]XjN��V�-flT	¡Lõ�õvX^K>flDGFªPjNkfUfUF0MflDGMUFLF�W0NJ[UFL[L}5¨gF�xENQKVf'fUT>¥JFLF0RgfUDGF�pGfUXZP^Xj[UNQfUXZTJK`FL�VpSNJPAfUT>�V�G} �]���XZKÎNQPZP�W0NJ[UFL['NJKSqx?F�fUDSF0MlFB��TJMlF�N�q T�pS[ifUFLq�èmflT/�]�b} �V�b�S¡|�J�G�]���Qõ�NJKSq;�Qõ�õ'MUF|[iR{FLWBfUXZ\JFLP^r Z fUDGF'[iFLMU\]XjWBF�MONkflFé	ð ¡|õJõG}9c�TQfUXjWBF�flDSNkfEfUDSFªW0NJ[UF � ð�¡�WBTJMlMlFL[URhT�KSqG[dfUT5fUDGFªWLNJ[UFex�DSF0MlFeflDGF'¢�ada�DSNJ[z{F0FLKIMlF0RSPZN�WBFLq;z]r�N5KGTJMln�NQP�aATJXj[l[iT�K�NQMlMlX^\kNQP�RGMlTbWBF|[U[ ¹ T�M�NQK>¢�ada�x�X^fUD�� ��& , ð¿õ�º�}CEDGF�MlFL[UpGP^fl[ªNJMUF�qbFLRGXZWBfUF|q`X^KYC7NQzGPZF�¡J¡�} �G}�¨gF;TJzS[UF0Ml\JF-fUDSNQfª��TJM-NQPZP9zGpGMO[�flX^KGF|[U[PZF0\�F0Pj[�fUDGF;N�\�F0MONQH�F/K]pGn/z{F0M/TQ����pSF0pGF|qÎWBpS[ifUT�n5FLMl[�qGFLWBMlFLN�[iF|['NJ['flDGF;[UF0Ml\VXjWBF5flX^nvFL[z{FLW0TJnvF9nvTJMlF�qbFBflF0Mln5XZKGXj[�flXZWJ��X } FJ}Z�UN�[@i�X^KhWBMlFLNJ[UFL[L}§c�TQfUXjWBF��LDSTkx�FL\JF0M|�BflDSNkf§fUDGF�MlF0PjNkflX^\�FqbF|WBMlFLN�[iF�z{FLW0TJnvFL[eP^F|[U[eRGMlTJKGT�pGKSW0FLqI��TJM�DGXZHJDGFLM�\kNQPZpGF|[�TJ� � }eCEDGXj[�X^nvRGPZXZFL[�fUDSNQf���TJM
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C«NJzGPZFy¡J¡�} �GÜmCEDGF>N�\JF0MONQH�Fm�VpGF0pGFIPZF0KGHJfUD¿W;� X a ��X^KÔfUDGFI¢�adaEÝhÐ k Ýb¡��VpGF0pSFJ�9��T�M-XZKb�WBMlFLN�[iXZKGH5KVpSn/z{F0M�TQ�ARGDSN�[iF|[(i;NJKSqIqbX¼Q�F0MlF0KVf�zGpSMl[ifUXZKGFL[l[?�ÀNJWBfUT�Ml[ ¹ '5ð¿õ
û
�]�k�]�Jº

¹ \�F0Mlrbº§zGpGMO[if�rª[iT�pGMlW0FL[L��fUDGF�[UF0Ml\]XZW0FdflX^nvF�qbXj[�flMUXZzGpbflX^T�K ¹ TJMAXtfO[9[iF|WBT�KSqªnvTJnvFLK�f�º«RGPZN�rb[N'P^F|[U[�X^nvR{TJMUflNQKVf�MlTJPZFJ�VNJ[A�ÀNJMdNJ[7flDGF�N�\JFLMlNJHJF?RhFLMi��T�MUn�NJKSWBFE\kNQMlXZNJzGPZFL[�NJMUF�WBT�KSWBFLMUKSFLq�}[3T]TJ¥]XZKGH	Nkf-fUDGFINQMlMUXZ\kNQP�MONkflFL[L�Ax�F;[UF0FmfUDSNQf/��TJM-fUDSF;PjNQMlHJF0M/zGpGMO[�flX^KGF|[U[/\kNQPZpGFL[L�7fUDGF�VpGF0pGF�Xj[�Tk\�F0MlP^TVNJqbF|qmqbpGMlX^KSH-flDGFªR{F0MlX^TbqG[?flDGF/NJMUMlX^\kNJP{RSMUTbWBF|[U[EXj[�N�W�fUXZ\JF Z fUDGXj[�WLNQpS[UFL[fUDGF'FLKGTJMlnvTJpS[�X^KhWBMlFLNJ[UF�XZK�N�\�F0MONQH�F�K]pGn/z{F0METQ�7WBpS[ifUT�n5FLMl[E�VpGFLpGFLqm��TJMEPZNJMUH�F0M?\kNQPZpGFL[TQ� �-¹ NQKSqI[UTS�b\]XZN�[§XtfUfUPZF�\ [EPZN�x��bXZKIfUDGFªN�\�F0MONQH�F�xENQX^fUXZKGH5fUXZn5F�º�}¢£K-�7X^H�pGMlF�¡J¡�} ��x�F?[iDSTkx`fUDGF?F£Q�FLWBf7TJ�GX^KSW0MUF|NJ[UX^KSH�fUDSF�K]pGn-zhFLM«TJ��Ð�MlPZNJKGH�[iflNJHJFL[§X^KfUDGF�[iFLMU\]XjWBFEflX^nvFeqGXZ[ifUMlX^zSpbfUXZTJKv��MlTJn$¡�fUTv�QõS}7CEDGF s HJpGMlF�[UDGTkx�[AflDGF�F0¾]R{FLWBfUF|q���pSF0pGFP^FLKGHQflD�X^K�WLNJ[UFEfUDGF�NJMUMlXZ\�NJPbRGMlT]W0FL[l[9DSN�[ � ðü¡J¡�NJKSq5pbfUXZPZXZ[lNkflX^T�Km J�b}  k���m}7c�TJfUXjWBF�flDSNkfNQP^fUFLMUXZKGH¢igflTgN�\kNQPZpGF;NJMUT�pGKSqY��NJP^MlFLN�qbronvNJ¥JF|['fUDGFI[iFLMU\]XjWBF|[�\JFLMUr`qbFBflF0MlnvX^KGXj[ifUXjWQ}��qGqGX^KGH�nvT�MUF'RGDSN�[iF|[�qbT]FL[EKGTJf�WODSNQKSHJFefUDGF�R{F0MU��TJMln�NQKSW0F�nvF|NJ[UpGMUF'TJ�«XZK�flF0MlFL[if�\JF0Mlrn/pSWODoNQK]r]nvTJMlF Z XtfªqbT]F|[�WODhNQKGH�FªfUDSF-K]pGn-zhFLM�TJ��[iflNkflFL[�R{F0M'P^FL\JFLP }ªCEDGF5K]pGn/z{F0M'TJ�MUTkx�[ENJKSq�W0TJPZpGnvKS[�XZKx4F|�VpSNQPj[���i�}
,/,-.�� @/lBp�n i� oâ�=�@çf	=-j�4A@08-2 jª2>: Ê âsj�i7<>69â =�8GÊ! �<�4BjÇh49@B852
¢£K>_bFLW�flX^T�Kg¡�¡J} �G}Z¡�x?F'MUF:2SFLWBf?T�KINJKINJP^H�TJMlXtflDGn�fUT5fUMONQKS[UPjNkfUF'NQKIX�_badc�fUT-fUDSF�pGKSqbFLMi�P^r]XZKGH »�¼E½ RGMlTbWBFL[l[L}e¢£K`_]FLWBfUXZTJKY¡�¡J} �G}Ã�vx�F-fUDSF0KyRSMUF|[iFLK�f'NmK]pGn-zhFLM�TJ�9fUF|WODGKGXj��pSFL[fUTvF0\kNJP^pSNQfUF�MlF0xENQMOq]�²zSNJ[UFLq�nvF|NJ[UpGMUF|[���TJM�X�_badce[EX^K�NQKIFB�mW0X^FLK�f�xEN�rJ}
r=rEs#"vswr �(|��! ��?�R%$z{��){��M�§}?�M�M�/|S"�D(���s�'&)(�º
CEDGFmflMlNJKS[UPZNQfUXZTJK`TQ��NJKYXj_Gadc�[ªfUTyfUDGF�pGKSqbFLMUPZr]X^KGH »�¼?½ W0NJKYXZKYRGMlX^KSW0X^RSP^Fmz{FIRhFLMi���TJMlnvFLq	x�X^fUD`x?F0PZPt�²¥]KGTkx�KyNJP^H�TJMlXtflDGn�[���T�M�[�fONkfUF0�²[URSN�WBF5HJF0KSF0MONkfUXZTJK§��N�[�qbXj[UW0pS[U[UFLqyX^Ku�DSNQRGfUF0M��G}�¢²f'[iDGT�pGPjq>zhF-KGTQflFLq��{DGTkx?F0\JFLML�GfUDSNQfeX�_badce[�DSN�\�FªNQK	pGK]z{TJpGKhqbFLq>K]pGn5�zhFLMdTJ��[iflNQfUF|[�[iT'flDSNkf5¤U[iflNJKSqGNQMOqG¦'NQPZHJT�MUX^fUDSnüx�X^PZP{KGTQf�flF0MlnvX^KSNQfUF�}«¢£KS[ifUF|NJq��]N'RGMlTJR{F0M
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�7XZHJpGMlF`¡J¡J}Ã�bÜ�W;� XGal����T�MvfUDGF	¢�a�a?ÝeÐ k Ý]¡��VpGF0pSF	NJ[mNo��pGKhW�fUXZTJKÂTJ�eflDGF	K]pGn/z{F0M;TQ�RGDhNJ[UFL[vi�X^KIfUDSF%Ð�MlPZNJKGH5[UF0Ml\]XZW0F�flX^nvFªqbXj[ifUMlX^zGpGfUXZTJK
flMlNJKS[iPjNkflX^T�K©NQPZHJTJMlX^fUDGn [iDSTJpGPjqÂF0KSq¿x�DGF0K¿X^f�MlFLW0TJH�KGXZ[UFL[�fUDSNQf;Xtf>Xj[mFB¾bRGPZTJMlXZKGHÎfUDSF[iflNQfUFy[URSNJW0F	XZK©fUDGFgMUFLRhF0fUX^fUXZ\JFgRSNQMUfL} ý KGFyRGMlN�W�flXZWLNQP�RSMUT�zGP^FLnçflDSNkf>WBT�n5F|[;NJP^T�KGHDGFLMUF;XZ[ªfUDSNQf/fUDSF�[iflNkflFLqÎMlFL�VpGXZMlF0nvF0KVfl[/NQMlFmKGTQf-FLNJ[UXZP^ro\JFLMUX s FLq`XZKYH�F0KGFLMlNJP }>¨©DGFLKXZKGDGXZzGX^fUTJMeNQMOW0[�NJKSqIF0KSNJzGP^XZKGH���pSKSW�flX^T�KS[�NJMUFªNJP^PZTkx�F|q;XZK>fUDSF0XZM�nvT�[if�HJFLKGF0MONQP§[UFBfUfUXZKGHS�flDGF'\JF0MlX s W0NQfUXZTJK;RSMUT�zGP^FLn&XZ[EFL\JFLK�pGKhqbFLW0XZqGNJzGPZF ¹ [iFLF�NQPj[iT>�t¡0��ºB}�CEDGF0MlFB��T�MUF��VfUDGF�H�X^\�F0KMlFL�VpGXZMUFLnvF0KVfl[e[iDGT�pGPjq	z{F-XZKVfUF0MlRGMlFBflFLqyN�[�z{F0XZKGH>[ipG��W0X^FLKVfeflT�NQPZPZTkx ��TJM�fUDGF5n�NkflMUX^¾]�H�F0TJnvF0fUMlXZW-[iT�P^pbflX^T�K3}/~�Tkx�FL\JF0M|��x�FvNQMlF-��MUFLF/flTIR{T�[UF5FB¾]fUMON;MlFL�VpGXZMlF0nvF0KVfl[L��X^KoTJMOqbFLMflT/FLN�[iF�fUDGF�qbF|WBXj[iXZTJKmflNJ[U¥��bNQPZzhFLXtfERhTV[U[UXZzGP^r�NQf�flDGF�W0T�[if?TJ�3P^F|[U[?nvTbqbF0PZPZX^KGH 2SF0¾]XZzGXZP^X^f�rJ}C7NQ¥]XZKGHªflDGFL[UF�WBTJKh[iXjqbF0MONkflX^T�KS[�X^KVfUT�N�W0WBT�pGKVfL�]x?F�qbF|WBXjqbFLq�TJK;fUDGF���T�P^PZTkx�X^KSH-RGMONJWBfUXjW0NJPMlFL[ifUMlXZWBfUXZTJKS[?T�K�X�_badce[0Ü

V X^KGRSpbfªNQKSqyTJpbflRGpbfªNQMOW0[�WBT�KGKGFLWBfUF|q�fUTIRGPjNJW0FGt , nvN�r�T�KGPZrIDhN�\JF/n-pGP^fUXZRGP^XjWBX^f�rTJKGF ZV nvNJMU¥]XZKGHYqbFLRhFLKSqbF0KVf;MONkflFL[mNJKSqÂx?F0XZHJDVfl[�T�KÂfUDGFgWBTJKVflF0KVfl[�TJ��RGPZN�WBFØt , NJKSqF0KSNJzGP^XZKGH5��pGKSWBfUXZTJKS[�pS[iXZKGH5fUDSF�nvNJMU¥]XZKGHvTQ�7RGPZN�WBF�t , NQMlFeKSTQf�NQPZPZTkx�F|q�}G�R¿fUXZPZP�KGTkx���flDGFL[UF`MUF|[�flMUXjW�flX^T�KS[�qGXZq¬KGTQf>zhTJfUDGFLM�pS[IX^K�RhFLMi��T�MUn�NJKSWBFoF0\kNQPZpSNQfUXZTJK[ifUpSqGX^F|[0}¢£K`[�fONkfUXZKGH;fUDGF�NQz{Tk\JF-MUF|[�flMUXjW�flX^T�KS[ex�FvNJ[l[ipSn5F|q>fUDhNkf'fUDGF5XjqbF0KVfUX^f�r	TJ��fUDGF5RGPjNJW0FflDSNkf�n�N�r-W0TJKVflNJX^K�NJK�pGK]zhT�pGKSqbF|qvKVpSn/z{F0M�TJ�{flTJ¥�F0KS[AXj[�¥]KGTkx�KvXZKmNJqb\kNQKhWBFJ}7¢£KSqbFLFLq��x�DGFLKÔpS[UXZKGHgX�_ba�c�[vX^fvXj[5KGTJMln�NQPZP^r`F|NJ[Ur`��TJM�NynvTbqbFLP^PZF0M5fUT`XZKSqbXjW0NQfUFIXtfO[vXZqbFLKVfUX^f�r ZflDGF�x�DGTJPZF�nvTbqbF0P3Xj[�KGT�MUn�NJP^PZrmzGpGXZP^feNQMlTJpGKhqmflDGXZ[�RGPZN�WBF�} ý KIfUDGFªTJfUDGFLM�DSNQKhq��GRGPjNJW0F



�J� ÄAÅ�ÆeÇeÈAÉdÊ�Ë�ËJÌÎÍ�ÏeÐ«Í�Ï�Í0ÈAÉ�Ñ�Ò3ÈhÆ�ÈAÉ¿Ò3È�Ó�ÄAÅ�Æ�Ò3È7Í0ÄÔÇ�ÉeÈAÊ�Í�Ï�ÉeÈ9Òt , W0NJKgNJPZ[UTmz{F-MlFLW0TJHJKSXZ[UFLq	NJpbfUT�n�NkfUXjW0NJP^PZrJ}�_]XZKSWBF5TJKSP^rI��TJMÂt , flDGF5nvNJMU¥]XZKGH;Xj[epGKb�zhT�pGKSqbF|q��]RGPjNJWBF t , x�X^PZP�KGTQfENQRGR{FLNJMdXZK;NQK]r5RGPjNJWBFeX^K]\kNQMlXjNQKVfL}ACED]pS[0�VHJXZ\JFLKmNQKmX�_ba�cª�NQKIX^K]\kNQMlXjNQKVf�NQKSNJP^rb[UXZ[ENJ[�qGXZ[lWBpS[l[UFLq�X^Kyu�DSNJRbfUFLM��/x�XZPZP3MUFL\JF|NQP{fUDGF�XjqbFLK�flXtf�r�TQ�Bt , }� s KSNJPbRGMUT�zGPZF0nÞXZK5fUDGFEflMlNJKS[UPZNQfUXZTJKvNQPZHJTJMlX^fUDGn�Xj[AfUDSF�qbFBflF0Mln5XZKSNQfUXZTJKvTQ�{fUDGF�PZF0\�F0PK]pGn/z{F0M��-x�DGF0MlF�fUDGF?MUFLRhF0fUX^fUXZTJKv[�fONQMUfl[L�kX^K-TJMOqbF0M«fUT'[ifUTJR/fUDGF�[iflNQfUFB�£[URSNJW0FdHJFLKGF0MONkflX^T�KRGMlT]W0FL[l[9flX^nvF0PZrJ}E��PtflDGTJpGH�DmflDGXZ[�Xj[dF|NJ[Ur-��T�M�N/DVpSnvNJKmz{F0XZKGHS�bqbT�X^KGHªfUDGXj[���TJM?X^KS[iflNJKSWBF¤iz]r	XZKS[URhF|W�fUXZTJKh¦>TQ�?fUDGF�pGRSRhFLMªP^F0��f/RSNJMifªTJ��flDGF�RSNQMUfUXjNQPZPZr	HJFLKGF0MONkflFLqgnvNQfUMlXt¾Yï>�«XtfXZ[EPZFL[l[EFLN�[irmfUTvHJMONJ[UR;XZK�NQK>NQPZHJTJMlX^fUDGn>}A~�Tkx?F0\JFLML�]H�X^\�F0KmflDGFªNQz{Tk\JF�MlFL[ifUMlXZWBfUXZTJKS[L�bx�FDSN�\JF�z{F0FLK	NQzGPZF�flTmRGMlTk\JF'fUDhNkf�T�KSWBF�f�x?Tm[UpSW0W0FL[l[iXZ\JF�PZF0\�F0Pj[�NQMlF�fUDSF/[UNJnvFJ�hNJP^P«P^FL\JFLPZ[zhFLrJT�KSqªflDGFL[UF�x�XZP^PGNJPZ[UT'x�F?fUDSF�[UNJn5F�}«CEDGF��Q��RhNQHJF?RGMlT]TQ���QzSN�[iF|q/T�K s KGXtflF�X^KhqbpSW�flX^T�K3�HJT]FL[Ez{F0r�TJKSq;fUDSFª[UW0TJR{F�TJ�«flDGXj[�WODSNQRbflF0Mª�^¡� L�²}
r=rEs#"vs�� -�. ~��N�@�P{¿~F�¡ )�*}v{@�1{��N�2���=�6|��0/z�H|-�-��Au�Ey��@�  )�%�Hy:}M|��@y
ý KSWBF�fUDGF�[ifUF|NJqbrV�£[�fONkfUFeRGMlTJzSNJzGX^PZX^fUXZFL[?NQMlF�¥]KGTkx�K3�]MlF0xENQMOq]��zhNJ[UFLq5RhFLMi��T�MUn�NJKSWBFen5F|Nk�[ipSMUF|[-WLNQKYz{FIW0TJnvRGpbflFLqÎF|NJ[UX^PZrJ}¾[3F0fGäÔÜH®e_ � ¢ ®qbF0KGTJfUF>N	MlFLNJPt�²\kNQPZpGFLq`MlF0xENQMOq��pGKSWBfUXZTJK�qGF s KGF|qÎTJKYfUDGF>[�fONkflF�[URSNJW0F;TQ��flDGF;nvTbqbFLP }`CEDGF>[�flFLNJqGr��£[iflNkflFmFB¾bR{FLWBfUFLqMUFLx?NJMlq;XZ[?flDGF0K�W0TJnvRGpbflFLq>NJ[

Wm� 1���ð JK ��L�, Ky3254�6 $ �Õ' c �*& y ä ¹ �f
(y�º û ¹ ¡�¡J} ����º
¨©XtflDGTJpGf/NQK]r���pGMUfUDGFLMªMlFL[ifUMlXZWBfUXZTJKS[�TJKgfUDSFv��TJMln TQ��ä ¹ �f
(y�º�x?F�W0NJKGKGTQf���pSMiflDGF0M�MlFB�qbpSW0F�fUDGF-NQz{Tk\JF�FB¾bRGMlFL[l[UX^T�K3}�CED]pS[L�GflT;WBT�n5RSpbfUFUW;� 1��7X^K	[UpSWOD	WLNJ[UFL[L�Gx�Fª[iflNJMif�fUDGFX^K s KGX^fUF-[UpGnvn�NkflX^T�KyNQKSq�W0TJKVfUXZK]pGFªflT;NJqSq�nvTJMlF�fUFLMUn�[�pSK�flX^P«fUDSF-NJqSqbXtflX^T�KSNQP«fUFLMUn�[NQMlF�[in�NQPZPZF0M�flDSNQKÎN	W0F0MUflNQXZKgfUDGMlFL[UDGTJPjq�}���[l[ipGnvXZKGH�flDSNkf/NJP^P�MUFLx?NJMlqG['NJMUF�R{T�[UXtflX^\�FJ�x�F�flDVph[�WBT�n5RSpbfUF�NvPZTkx�FLM?z{TJpSKSqITJK�fUDGFªN�W�fUphNQP�FB¾bR{FLWBfUFLqIMlF0xENQMOq�}CEDGF0MlF;NQMlFJ�«DGTkx?F0\JFLML�7�VpGXtflF;N�K]pGn-zhFLMªTQ��MlF0xENQMOq]��zhNJ[UFLq	nvF|NJ[UpGMUF|['fUDhNkf-NJMUF�TJ�HJFLKGF0MONQP9XZKVfUF0MlFL[ifªNQKSqgflDSNkf-WLNQKozhF�WBTJnvRGpGfUFLqonvTJMlF�FB�mW0X^FLK�flP^r��§x�X^fUDGT�pbf/XZK]\JTJPZ\]X^KSHX^K s KGX^fUFª[UpGnvnvNQfUXZTJKS[L}9x?F'qGXZ[lWBpS[l[�N5K]pGn/z{F0M�TJ�§flDGFL[UFª[iR{FLW0XZNJP3W0N�[iF|[EzhFLP^Tkx�}
4BÆ�7UÂ@�98;: Ík�=<E�<�?>��;>���Å?@A81Æ ÄPÆ>��8k�*��B%>����¨É1Æ!Å�Æ�C�Æ:Å
¢²�AfUDGF-MUFLx?NJMlq;��pGKSWBfUXZTJK	T�KGP^r>qbFLRhFLKSqG[�T�K>fUDGF-P^FL\JFLP§K]pGn/z{F0MeNQKSq>KGTJfeT�K�flDGF/XZKVfUFLMi�P^FL\JFLPh[iflNkflFJ��fUDSNQf�Xj[0�VX^�)ä ¹ �f
(y�º�ðMä ¹ �f
(y�|�ºB�J��T�M�NQPZP-�PO>¢ c¬NJKSq5��TJM?NQPZPSy�
Cy�|�O5{H| ¹ ��º��x�F�n�N�r�x�MUX^fUFxä ¹ �f
Cy�ºIð ä ¹ ��º�} c�TQflF>fUDSNQfmfUDSXZ[mf�rVR{F�TQ��MlF0xENQMOq]�²zSNJ[UFLqÎnvF|NJ[UpGMUFf�r]RGXZWLNQPZP^r�WBTJKhWBF0MlKS[�fUDSF�pGK]zhT�pGKSqbF|q�RSPZN�WBF�t , }9¨©DGFLK>W0TJnvRGpbflX^KSHvfUDGF

V RGMlTJzhNQzGXZP^X^f�rIfUDSNQfeflDGF5KVpSn/z{F0M�TQ��flTJ¥JFLKS[eX^Kzt , XZ[�NQz{Tk\JF5N;W0F0MUflNQXZK�flDGMUF|[iDSTJPjqNi�Gx�F�[UFBf-ä ¹ ��ºdð�Ç-¡1t , 4�N ¤ ZV RGMlTJzhNQzGXZP^X^f�r�flDSNkfut , WBT�K�fONQXZKS[EFB¾GN�W�fUPZrHN«fUT�¥JFLKS[0�bx?F�[iF0f-ä ¹ ��ºdð Ç�¡�t , ð�N ¤ }
V F0¾]R{FLWBfUF|q�K]pGn-zhFLM�TQ�«fUT�¥JF0Kh[EX^Kxt , �Gx?F�[iF0fsä ¹ ��ºdðl�O}



Ë�ËJÌ�*�ÌÎÍiÒbÇ�Ï�ÒbÇdÉ�Ä7Í�Ð«Í0ÄAÆ�È7Í0ÓEÏ ÆeÏ,+ �yÉdÆeÒE#«Ê�ÉüÄ�Ó	�	ÇU#?ÈhÆ�È7Í0ÓEÏ �J�
�STJMEfUDSFL[UF'WLNJ[UFL[L�bx�F�WLNQKIx�MUX^fUF�Ü

Wm� 1�� ð JK �0L/, ä ¹ ��º ¹ # � ö ÇO=Aº
ð ¼e�/�K ��L�, ä ¹ ��º ¹ # � ö ÇO=Aº3÷ JK ��L%¼ ä ¹ ��º ¹ # � ö ÇO=Aº
ð ¼e�/�K ��L�, ä ¹ ��º ¹ # � ö Ç = ºý þçÿ �D =

÷ JKº�L�, ä ¹ K]º ¹ # ¼ 4 ¼¥��º ö�Ç = º û ¹ ¡J¡J} �] Jº

CEDGF s Ml[ifL� s KGX^fUFJ�A[UpGn�qbT]F|[�KGTQf/W0TJnvRGMlXZ[UF�NIRGMUT�zGPZF0n>}m¨oFvfUDGFLMUF0��TJMlFvW0TJKSW0F0KVfUMONkflFT�K;flDGFª[iF|WBT�KSq�[UpGnKGTkx��]��TJM�F|NJWOD;TJ�«flDGF�nvFLN�[ipGMlFL[?XjqbF0KVflX s F|q>NQz{Tk\JFJÜ
V ¢£K WLNJ[UFHä ¹ ��º;ð Ç-¡1t , ð N ¤ fUDGF>XZK s KGX^fUF�[UpGnvnvNQfUXZTJK WBTJKVfONQXZKS[vNkfvn5TV[�fvTJKSFKGTJKb� ²0FLMUT-fUFLMUn>�S[UT5fUDSNQf�x�F'DSN�\�FJÜ

Wm� 1���ð����Y÷ # L ö�Ç =
û

¹ ¡J¡J} � RVº
V ¢²�Sx�F�x?NJKVf§fUT'WBT�nvRGpbfUF�fUDSF�RGMlTJzhNQzGXZP^X^f�refUDSNQfBt , W0TJKVflNJX^Kh[§nvTJMlF�flDSNQKGNbflTJ¥JFLKS[L�fUDGXj[�W0NJK;z{F�MlF0x�MlX^fifUFLKIN�[�¡'nvXZKVph[dflDGF'RGMlTJzSNJzGX^PZX^f�rvfUDSNQf-t , WBT�K�fONQXZKS[ENkfEnvT�[ifN ô ¡�fUT�¥JFLKS[0}9CED]pS[L�bfUDSF�X^K s KGXtflFª[ipSn5n�NQfUXZTJK>NQPj[iTvMlFLqbpSW0FL[?flTvN s KSXtflFªTJKGF�}V �©nvTJMlFEW0TJnvRGPZFB¾vW0NJ[UF�NQMlXZ[UFEx�DGF0K}ä ¹ ��ºdðI�O�JDGTkx?F0\�F0M|�QNQPj[iT'DGFLMUF�N'W0P^TV[iF|q]� ��T�MUnFB¾bRGMlFL[l[iXZTJKIW0NQKIz{FªqbF0MlX^\�FLq�Ü

W;� 1���ð ¼����K �0L�, � ¹ # � öeÇ = º§÷ JKº�L/, ¹ �-÷ØK]º ¹ # ¼ 4 º ö Ç = º
ð ¼����K �0L�, � ¹ # � öeÇ�=«º§÷ JKº�L/, � ¹ # ¼ 4 º ö Ç>=7º§÷ JKº�L�, K ¹ # ¼ 4 º ö�Ç�=«º
ð ¼����K �0L�, � ¹ # � öeÇ�=«º§÷å� # ¼ ñó JKº�L�, 4 º øú ÇO=�÷ # ¼ 4 ñó JKº�L�, K>4 º£�/� øú Ç>=
ð ¼����K �0L�, � ¹ # � öeÇ = º§÷å� # ¼ ñó JKº�L�, 4 º øú Ç = ÷ # ¼ 4 \\ 4 ^ ¹uµ ô 4Iº ��� ` Ç =
ð ¼����K �0L�, � ¹ # � öeÇ�=«º§÷ ^ # ¼ ¹�µ ô 4�º ��� ¹ � µ ÷34 ¹�µ ô 4�º �/� º ` Ç�= û ¹ ¡J¡J} ���Vº4½Æ�7&Â@�98;: Ík��<½�<�#>8�����=81Æ�Ä2Æ��=81Æ����E>F:(ÅuÆ�C�Æ:ÅPÂ���8�t ,¨©DGFLK�W0TJnvRGpbflX^KGH-nvFLNQK;RGPZN�WBFeT]WLWBpGRhNQKSW0X^F|[���T�MdRGPjNJW0FL[�TQfUDSF0M�fUDSNJK5t , �VfUDGF�MlF0xENQMOqG[qbFLRhFLKSq�T�KÙy MlNQfUDGFLM9fUDhNQKmT�K��lÜkä ¹ �f
(y�ºdð�ä ¹ y º��]XZMUMlFL[URhF|W�flX^\�F�TQ�/�O}«¨oFe[iflNJMif�x�XtflD



�k� ÄAÅ�ÆeÇeÈAÉdÊ�Ë�ËJÌÎÍ�ÏeÐ«Í�Ï�Í0ÈAÉ�Ñ�Ò3ÈhÆ�ÈAÉ¿Ò3È�Ó�ÄAÅ�Æ�Ò3È7Í0ÄÔÇ�ÉeÈAÊ�Í�Ï�ÉeÈ9Ò
fUDGF�H�F0KGFLMlNJP�MUFLx?NJMlq]�²zSN�[iF|q�FB¾bRGMlFL[l[iXZTJK§Ü

W;� 1���ð JK ��L�, KyG254 6 $ �Ô' c �*& y ä ¹ �f
(y�º
ð ¼����K �0L�, KyG254 6 $ �Õ' c �*& y ä ¹ �f
(y�ºý þ�ÿ �D =

÷ JK ��L%¼ KyG254 6 $ �Ô' c �	& y ä ¹ �f
Cy�º û ¹ ¡�¡J}Ã�Qõ�º
CEDGFvP^F0��f/NJqGqGXtflX^\�F-flF0Mln [bC�NQH�NJX^KoqbT]FL['KGTJfªWBTJnvRGMlXj[iF5RGMlTJzGPZF0n�[L}5CEDGF�MlXZHJDVfeflF0MlnW0NJK-z{F�MUF|qbpSW0FLqvWBT�KS[iXjqbFLMlNJzGP^r��kx�DGF0K�WODSNJKGHJXZKGHefUDGF�[UpGnvn�NkflX^T�K5T�MlqGF0M9NQKSq5pS[UXZKGH�fUDGF�ÀNJWBf�fUDSNQf�fUDGF'MlF0xENQMOqG[ENQMlF�PZF0\�F0P^��XZKSqbFLRhFLKSqbFLK�f�N�[?��TJPZP^Tkx�[LÜ

Wm� 1�� ð ���Y÷ Ky3254�6 $ ¼<' ä ¹ y�º JK �0Lr¼ c �	& y
ð ���Y÷ Ky3254�6 $ ¼<' ä ¹ y�º JK ��L�, ¹ # ¼ 4 � º7öIH y 
 ¹ ¡�¡J}Ã�b¡|º

x�DGF0MlFJH y XZ[ªNI\�FLW�flTJM�x�X^fUDÎN�[UX^KGH�P^FvT�KGFmNkf�X^fl[�y©��fUD`R{T�[UXtflX^T�K3};CEDGF�MlXZHJDVfi�²nvT�[if[ipSnW0NJK�z{F�MlFLqbpSW0FLq��br]XZF0PjqbXZKGHSÜ
Wm� 1	��ðM�!�Î÷ KyK254�6 $ ¼�' ä ¹ y�º # ¼ ¹uµ ô 4Iº �/� H y û ¹ ¡�¡J}Ã�J�Jº

_]XZn5XZPjNQM�F0¾]RSMUF|[U[UX^T�KS[9NQMlF�TJzGflNQXZKGF|q-x�DSF0KmWBT�nvRGpbfUXZKGH�flDGF�RGMlTJzhNQzGXZP^X^f�r�flDSNkf�flDGF�K]pGn5�zhFLMATQ�SflTJ¥�F0KS[«X^KvN�WBF0MUflNJX^K-RGPjNJWBF ¹ pSKGFL�VpSNJP�t , º§Xj[7PZNJMUH�F0M7TJM9[UnvNJP^PZF0M«fUDhNQKvN�flDGMUF|[iDSTJPjqN�}
,/,-.ML NO P xË0@0=-j�4A@B852 i§4A<>:	@Bâui
C§TªqGF0nvTJKS[ifUMONkflFEfUDGF�ph[UNJzGX^PZX^f�r/TQ��X�_badce[9x?F�RGMUF|[iFLKVf9fUDGMlF0F�[Un�NQPZPSNQRGRSP^XjW0NQfUXZTJKvFB¾GNQn5�RGPZFL[L}�¨gF-RGMUF|[iFLKVfeNm�VpGF0pSF0XZKGHmnvTbqbF0P7x�XtflDyqbFLPZN�r�FLq>[iFLMU\]XjWBFªXZKg_]F|W�flX^T�KÎ¡J¡J}  ]}Z¡ Z fUDGXj[nvT]qGF0P9Xj[�[UT>[iXZnvRGP^F5flDSNkf�x?F5WLNQK`[iT�P^\�F/X^f'F0¾bRGP^XjWBX^fUPZrJ}-¨gFvflDGF0K`WBT�KVfUXZKVpSF-x�X^fUDgf�x�TnvTJMlF�MlFLNQPZXj[�flXZW�n5TbqbFLPZ[LÜ9NªnvTbqbF0P�TJ�«N-W0TJKGKSFLW�flX^T�Kmn�NQKSNJHJFLn5FLKVf�nvFLWODSNJKGXj[in�XZK>_]F|W��fUXZTJKÎ¡�¡J}  ]}Ã�-NJKSq�NvnvTbqbF0P«TQ��N��VpGF0pGFLX^KSH;[irb[ifUFLn+x�X^fUD	WODGF|WO¥VR{TJXZKVfUXZKGHmNQKhq>MUF|WBTk\JFLMUrX^K	_]F|W�flX^T�Kg¡�¡J}  ]} �G}
r=rEsRQ�swr x �	}(�@}M�@�w�u�� +�v�(�r"S/��;{����M�%"0�)D2�@�Õy��/|@Ð(�w~F�
u�TJKS[UXjqbF0MO[�N5[UX^KGH�P^F�[iFLMU\�F0ME�VpGF0pGFLX^KSH-[Ur][ifUFLn ¹ [UF0F'�7X^H�pGMUF5¡J¡�} �Vº�NQf?x�DGXjWOD�W0pS[ifUTJnvFLMl[NQMlMUXZ\JF-NJ[�N;aATJXj[l[iT�K�RGMUTbW0FL[l[�x�X^fUDyMONkflF5èg\]XZN;fUMONQKh[iX^fUXZTJK%T�U�U>NQKSqgNQMlF/[iFLMU\�FLq�x�X^fUDMlNQfUF-éÎ\VXjN�flMlNJKS[UXtflX^T�K�V ñ U�W ñ } ¼ FB��T�MUF5[iFLMU\]XjWBF��{NJMUMlX^\]XZKGH;W0pS[�flTJnvF0MO[�NJMUF5[�flTJMlFLq�XZKgNX�Y[Z�Z ñ U�}e_]F0Ml\]XZW0FªXj[�KGTJf�XZnvnvFLqbXjNkflF0PZrIH�MlNJKVfUFLqIflTINJKyNQMlMlX^\]XZKGHmWBpS[ifUT�nvF0M|�hFL\JF0KyKGTQfXZ[�fUDGF/[UF0Ml\JFLM�XZ[�XZqbPZF/NQf�fUDSNQf�fUXZnvF ¹ NvflTJ¥JFLK>X^K>RGPjNJW0F\V ð>ñ�ñ^] º�} ý KGPZr�NQ��fUFLM�fUDGFLMUFªNJMUF
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T�U�U
è V9`[T�U�` é

V ñ U�W ñ

X�Y�Z�Z ñ U�d��V ð>ñ�ñ5] T í T�a ñ
X�Y�Z�Z ñ U

�7XZHJpGMlFv¡J¡J} �GÜ7X�_badc TJ�ANv[UX^KGH�P^F�[UF0Ml\JFLME�VpGFLpGF0XZKGH�[Ur][ifUFLn x�X^fUD�qbF0PjN�rJF|q�[UF0Ml\]XZW0F
NQf/P^F|NJ[if¹� ¹ ��T�M/flDGMlFL[UDGTJPjqSº�W0pS[�flTJnvF0MO[/�VpGFLpGFLq3�«flDGF�[UF0Ml\JFLM/N�xENQ¥JF|[�NQKSqÔ[�fONQMUfl[ªX^fl[qbpGfUXZFL[L}ACEDSXZ[EXj[EF0Kb��T�MlW0FLq;zVrmNJK�FLKSNQzSP^XZKGH-��pGKSW�flX^T�KIN�[U[UTbWBXjNkflFLq�x�X^fUDIfUDSF�XZnvnvFLqbXjNkflFflMlNJKS[iX^fUXZTJK í T^a ñ[b Y ] ÜPc X�Y�Z�Z ñ U�d¥�/} CEDGF�[UF0Ml\JFLMv[UpGzS[UFL�VpGFLKVfUPZrYMUFLn�NQXZKS[vN�x?NJ¥JFpGKVflX^P�flDGF�zGp�Q�F0M�z{FLW0TJnvFL[�F0nvRbf�rJ�GNQ��fUFLM�x�DGXjWOD�X^f�MUF|[ipSn5F|[�[iPZF0FLRGXZKGHS}�GT�M-N>flDGMlFL[UDGTJPjq��ð�G�7fUDSF�WBT�MUMlFL[UR{TJKSqbXZKGHgu?C�wgu�Xj[ªH�X^\�F0KÎXZKÔ�7X^H�pGMlF	¡J¡�}Ã b}�SMUT�n+flDGF/nvTbqbF0Pj[L�hX^feW0NJK	FLN�[iXZPZr;z{F-[UF0F0K>flDSNkfefUDGFLrI��pGP s P^PH®�FL�VpGXZMlF0nvF0KVfl[/¡�Äb�vx�XtflD�mðM�©ð¬�G}9CEDGF�H�F0KGFLMlNQfUT�M�n�NkflMUX^¾;DSN�[EfUDSF'��TJPZP^Tkx�XZKGH-��TJMlnIÜ
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x�DGFLMUFmlÔXj[dWODGTV[iFLK�[ipSWODvflDSNkfdfUDGF�MlTkxÂ[ipGn�[dFL�VpSNQPhõG}9�GMlTJnÞfUDGXj[dn�NQfUMlXt¾5x�F�T�zS[UF0Ml\JFflDSNkfvfUDSF ± �²nvNQfUMlXZW0FL[vNQMlF>X^K��ÀNJWBf;[UWLNQPjNQMO[/T�M�¡6�©¡InvNQfUMlXZW0FL[LÜ ±6, ð ¹ èhºB� ±�� ð¹ ô ¹ è9÷5é§ºiº7NJKSq ± 7 ð ¹ é§º�}A�GMlTJn flDGFL[UFEnvNQfUMlXZW0FL[7x?F?qbFLMUXZ\JF�é)4 7 ô ¹ èA÷vé§º04Î÷�è�ð¿õx�DGXjWOD�DSN�[�NJ[�TJKGPZrI\�NJP^Xjq	[UTJPZpbfUXZTJK�4Áð ¹ èF>�é§ºB}e�SMUT�n+flDGXZ[L�{Xtf�TJKSW0F/NQHVNQXZKIz{FLW0TJnvFL[W0P^F|NQM9flDSNkf�4�flNJ¥JFL[dTk\JFLM9fUDGFeMUT�P^F�TQ��'-XZK;[UX^nvRGPZF0M?�VpGF0pGFLX^KSH/NQKSNJP^rb[UXZ[L��[UpSWOD;N�[�XZK�fUDSFwgÝQwgÝ]¡'�VpGF0pSFJ}
½ F0KGTJfUXZKGH # � ð�c � �S��TJMv��ð¬õvT�Mv�9ð��-
i�-
Lö0öLöt�SNJKSq # � ð ¹ c �*& d 
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¢£K fUDGXj[m[UFLW�flX^T�K�x?F>RGMlFL[UF0KVfmNQK©NQKSNJP^rb[UXZ[5TJ�eflDGF>fUXZnvF>fUTÎWBT�n5RSP^F0fUF>flN�[i¥b[vT�K [Urb[��fUFLnv[ªfUDSNQf-WODSNJKGHJF5fUDSF0XZM-[ifUMlpSW�flpGMUF�XZK`fUDSF�WBT�pGMO[iFvTQ�EflX^nvF ¹ n/pGP^fUX^��nvTbqbF;[Urb[�flF0n�[Oº�}CEDGF5flN�[i¥V�£WBTJnvRGPZFBflX^T�K�fUXZnvFvTQ�@T�T�zS['TJKgn/pGP^fUX^�²n5TbqbF�[Urb[�flF0n�[�DSNJ[�z{F0F0K`[ifUpSqbXZFLqoz]r[iFL\JFLMlNJP?NJpbfUDGT�Ml[L} ¼ T�zGzGXZTÎqbFL[lWBMlX^z{FL[-flDGF	WBT�n5RSP^F0fUXZTJKb��fUXZnvFIRSMUT�zGP^FLnçNJ[-flDGF>fUXZnvFB�fUTJ�²NJzS[iT�MURGfUXZTJK>RGMlTJzGPZF0n$X^KgNIu?C�wgu�x�X^fUDyNJKyNQzh[iT�MUzGXZKGHm[iflNQfUF�� ���²}'u�DSX^nvF0KVflT;NQKSqC§MlXZ\JFLqGX?W0TJKS[UXZqGF0MvqbX¼Q�F0MlF0KVf-f�rVR{FL[5TJ���ÀNQXZP^pSMUF|[ªflDSNkf�W0NJKYTbW0WBpSM5N�[-x?F0PZPENJ[5qbX¼Q�F0MlF0KVfx?N�rb[vXZK©x�DGXjWODÂ�ÀNQXZP^F|q©[iFLMU\]XjWBFL[mn5XZHJDVf;z{F	MlFL[UpGnvFLq � Rk�²} CEDSFyNQz{Tk\JF�[ifUpSqbXZFL[�NQXZnNkfªflDGF;W0TJnvRGPZFBfUXZTJK`flX^nvFIqbXZ[ifUMlXZzGpbfUXZTJKÎTJ��[iXZKGHJPZF�T�T�zS[ Z F©Q{F|W�fO[ªTQ���VpGFLpGF0XZKGHh�7qbpSF�fUTWBT�KGHJF|[�flX^T�K3��NQMlF/KGTJfefONQ¥JFLKyXZKVfUT>NJW0W0TJpGKVf|}�¢£K�� ��õ��9flDGF-R{F0MU��TJMln�NQKSW0F-TJ��NI��pSF0pGFLX^KGH[irb[ifUFLn$XZKyx�DSXZWOD�flDGFv[iFLMU\�F0M�Xj[�[ipGz�T�FLW�f'TQf�zGMlFLNQ¥bqbTkx�Kh[�NQKhq�MUFLRSNQXZMO[�Xj[e[ifUpSqGX^F|q��3[iTfUDSNQf5�VpGFLpGF0XZKGHY ´ flNJ¥JFLKÎX^KVfUToNJWLWBTJpSK�f|}	Cdr]RGXjW0NJP^PZrJ�7\kNQMlXZNJKVfl[ªTJ����pSF0pGF|[/TJ��woÝemªÝ]¡f�r]RhFªNJMUF�[ifUpSqbXZFLq3�Sx�DGFLMUF��SqbF0R{F0KhqbX^KSH�TJKIfUDGFª[iflNQfUpS[�TQ�7fUDGFª[UF0Ml\JFLML� T�T�zS[�FB¾bR{F0MlX^FLKSWBFN-qGF0PjN�r5XZKmflDGF��VpGF0pGFLX^KSH-[Ur][ifUFLn>}=®�F0PjNkflFLqmnvTbqbFLPZ[?TbW0W0pGM�x�DSF0K�[ifUphqbr]X^KGH-fUDSF�F©Q{F|W�f





��� ÄAÅ�ÆeÇeÈAÉdÊ�Ë�ËJÌÎÍ�ÏeÐ«Í�Ï�Í0ÈAÉ�Ñ�Ò3ÈhÆ�ÈAÉ¿Ò3È�Ó�ÄAÅ�Æ�Ò3È7Í0ÄÔÇ�ÉeÈAÊ�Í�Ï�ÉeÈ9Ò
RGPZN�WBF n5F|NQKGXZKGH X^KSXtfX�Y�Z�Z ñ U XZKGRGpbf��VpGFLpGF�TQ��T�TJzS[ õY ] [iFLMU\�F0M�N�\kNQXZPZNJzGP^F ¡ò�ó í t [UF0Ml\JFLMEqGTkx�KINJKSqIMUF|WBTk\JFLMUXZKGH õò�ó^t ñ KVpSn/z{F0M�TQ��T�TJzh[ERGMUTbW0FL[l[iF|q[iXZKSWBF'PjNJ[if�WODGFLWO¥]R{TJXZK�f õV^T�W ï t w [UF0Ml\JFLM�n�NJ¥VXZKGH�NvWODGFLWO¥]R{TJXZKVf õT ð½í T�uFV X^K s KGXtflFª[iT�pGMOWBF�TQ��T�TJzS[ ¡fUMONQKS[UXj[�flX^T�K n5F|NQKGXZKGH MlNQfUFT�U�U NJMUMlXZ\�NJPZ[ èV ñ U�W ñ [iFLMU\]XjWBFL[ éU ñ V ñ U�W ñ MlFLWBTk\�F0Mlr éZ T ïEð �ÀNQXZPZpGMUF|[ ¨ò@ó b�v�îSñ�v a WODGFLWO¥]R{TJXZK�flX^KSH ©U ñ V9`�T�U�` RGpbf�XZK�flTvKGTJMln�NQP�TJR{F0MONkflX^T�K ÛV9`[T�U�` b�v�î a [�fONQMUf�WODSFLWO¥]RhT�X^KVflX^KGH ¡

C«NJzGPZF�¡J¡J} �GÜ-a�PjNJWBF|[�NQKSqgflMlNJKS[iX^fUXZTJKh[�X^K`flDGFmX�_badc&qGFL[lWBMlX^zGXZKGH>flDGF�T�TJzÎW0TJnvRGPZFBfUXZTJKfUXZnvF�RGMUT�zGPZF0n XZKSWBPZpSqbXZKGHm�VpGFLpGF0XZKGH�NJ[URhF|W�fO[
WODGFLWO¥]R{TJXZKVfUFLq3�bfUDGF/RhFLMlW0F0KVflNJHJF'TQ�AfUXZnvF�fUDhNkf�flDGFªRGMlTbWBFL[l[UTJMEXZ[eN�\kNQXZPZNJzGP^F���T�M�KGTJMln�NQPRGMlT]W0FL[l[iXZKGH�NQKSqªfUDGFERGMlTJzSNJzGXZP^X^f�r'fUDSNQfAfUDGFEzGp�Q�F0MAXj[AF0nvRbf�r ¹ TJMAKGTQf�º��JNJP^PGN�[AN���pGKhW�fUXZTJKTQ�«fUDGFªWODGF|WO¥]RhT�X^KVfUXZKGHvXZK�flF0Ml\kNQP0¥Y}¨gF�DSN�\�FvF0\kNQPZpSNkflFLqyfUDGFmNJzhTk\�F�qbFL[lWBMlX^z{FLqgnvTbqbF0P9��T�M'fUDGMlF0F�qbX0Q�F0MlF0KVf/[UW0F0KSNJMUXZT�[¹ [UF0FIC«NJzGP^Fo¡J¡�} �]º���TJMv\kNQMlr]X^KSHyWODGFLWO¥]R{TJXZKVfUXZKGHyXZKVfUF0Ml\kNQPj[S¥Ô}`�7XZMl[if-KSTQfUXjWBF�fUDhNkf5fUDGFK]pGn/z{F0MeTQ� ¹ flNJKGHJXZzGPZF|º�[�fONkfUF|[�XZK>fUDGFªMlF0R{FLNQfUXZKGHmPZF0\�F0Pj[�FL�VpSNJPZ[��^¥+÷¬¡J}ECEDGXZ[eW0NJK�zhFFB¾bRGPjNQXZKGFLq>N�[���TJPZPZTkx�[0}���[�PZTJKSHmNJ[EflDGF-[Urb[�flF0n+Xj[�pSR3�hX�} FJ}Z��fUDSF0MlF�XZ[eN5fUTJ¥�F0K�XZK�RGPjNJWBFY ] �]flDGF0MlF�W0NJK�z{Fªõ-fUDGMlTJpGH�D�¥ ô ¡�fUT�¥JF0Kh[EX^K>RGPjNJW0FÂò@ó^t ñ }1�e[EfUDGF'flDGFª¥���fUD�fUT�¥JFLKNQMlMUXZ\JF|[7X^KvRGPjNJW0F�ò@ó^t ñ ��fUMONQKS[UXtflX^T�K�V�`�T�U�` b[v1î a s MUF|[0�JrVXZF0PjqbXZKGHªN'[iXZKGH�P^F?fUT�¥JFLK5XZKvRGPjNJWBFV^T^W ï t w �QNQKSqvKGT�KGF�XZK Y ] }7CEDGXj[�n�NJ¥JFL[«¥ ÷Î¡�qbX¼Q�F0MlF0KVf�[iflNQfUF|[dNQPZMlFLNJqGrJ}«CEDSF0K3�Vx�DGF0KfUDGF�[UF0Ml\JFLM§Xj[7qGTkx�K3�QX�} F�}^�Ux�DGF0K/fUDGFLMUF?XZ[9N�fUT�¥JFLKªX^K5RGPjNJW0F�ò@ó í t��|flDGF0MlF?NJMUF?pGR/fUT�¥ ô ¡RhTV[U[UXZzGP^F?flTJ¥JFLKS[7X^KvRGPjNJW0F�ò@ó^t ñ ��fUD]pS[An�NQ¥]XZKGH'pGR5NJKGTQflDGF0M¬¥ÁqbX0Q{FLMUFLKVf9[UX^fUpSNQfUXZTJKS[L}«¢£KfUTJflNQP��VfUDGXj[?r]X^FLPZqG[E�5¥Þ÷Ô¡�[�fONkfUF|[?RhFLM�PZF0\�F0P�}H�e[�N5WBT�KS[UFL�VpGF0KhWBF�TJ�3fUDGXj[L��flDGF�nvNQfUMlXZW0FL[± � NJKSq}4�DSN�\JF�qbXZnvF0KS[UXZTJK ¹ �^¥�÷g¡|º/� ¹ �5¥¿÷g¡�º�}9_]X^KhWBFEfUDSFL[UF�nvNQfUMlXZW0FL[9XZKvRGMlX^KSW0X^RSP^FMUFLn�NQXZK	fUMONQKh[iRSNJMUFLKVf�fUT�fUDSF5nvTbqbFLP^PZF0M|��fUDGXj[�XZ['KSTQf�N;RGMlTJzSP^FLn Nkf�NQPZP �3DSTkx�FL\JF0M|�hfUDGFWBT�KS[�flMUphW�fUXZTJKITQ�«fUDGF|[iF�n�NQfUMlXZW0FL[v¤iz]r�DSNJKSqG¦vx?TJpGPjq�DSN�\JF�zhFLF0K>\JFLMUr;X^nvRGMONJWBfUXjW0NQP�}_VfUpSqGrVXZKGH�flDGFªnvTbqbF0P«MUFL\JF|NQPj[?fUDSNQf�fUDGF/P^FL\JF0P«K]pGn/z{F0MÇ�yNkf�x�DGXjWOD>fUDSFªMUFLRhF|NkflX^KGH[�flMUphW�fUpSMUF�z{F0H�X^KS[mXZ[�¡�}¬CEDGXj[mXZnvRGP^XZFL[�fUDSNQfmfUDGF�z{TJpSKSqGNQMlrÔF|�VpSNkflX^T�KS[�WBT�n5RSMUXj[iF	N[irb[ifUFLn TQ� ¹ ��¥ ÷©�JºePZX^KSFLNQM'F|��phNkfUXZTJKh[0}�u�TJKS[UFL�VpGFLK�flP^r���fUDGF�[iflNQfUFvRGMlTJzSNJzGX^PZX^fUXZFL[e��TJMP^FL\JFLPZ[EõvNQKSqy¡�NQMlF�W0TJnvRGpbflFLqIqbX^MlFLWBfUPZrJ�bXZKSWBPZpSqbXZKGH5fUDSF0XZM�KGTJMln�NQPZXZ[lNkflX^T�K3�bNk��fUFLMEx�DGXZWOD[�fONkflF�RSMUT�zSNQzGXZPZXtflX^F|[?��TJM�DGXZHJDGFLM�P^FL\JFLPZ[�WLNQKIzhFªW0TJnvRGpbflFLqIMUF|WBpGMO[UX^\�F0PZrJ}¢£KY�«XZHJpSMUF	¡�¡J}Z¡0�>x?F�RGMUF|[iFLKVf�fUDGF�FB¾bRhF|W�flFLq`zGp�Q�F0M-TbW0WBpSRSNQKSW0r¢Wm� X�Y�Z�Z ñ UQ�?NJ[/N��pGKSWBfUXZTJKITQ�3flDGF�WODGFLWO¥]R{TJXZK�flX^KSH-XZKVfUF0Ml\kNQP�¥ ��T�M?f�x�T5\kNQPZpGFL[?TQ�«fUDGFPT�TJz>NQMlMlX^\kNQP{MONkfUF�è
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¹ x?FdWBT�nvRSNQMlF9[UW0F0KSNJMUXZT�[A¡dNJKSqª�?DGFLMUF�º�}��e[§WLNQK'zhF�TJzS[UF0Ml\JF|q��BflDGF�zGp�Q{FLM§TbW0W0pGRSNQKhWBr�Xj[DGXZHJDGFLM3��TJMAN�nvTJMlF�DGF|N�\]X^PZrePZT�N�qbFLq�[Urb[�flF0n>����TJM7NQPZP�¥Ô}3¢£KVfUFLMUF|[�flX^KGH�P^r��|fUDGF?WBpGMl\JF|[§[UDGTkxN�RSMUT�KGTJpGKhWBFLq/nvX^KGXZn/pSn���TJM¬¥ ð©� ¹ [lWBFLKSNQMlXZT/¡|º«T�M�¥ ð�� ¹ [UW0F0KSNJMUXZT���º Z N'WODGT�XZW0FdTJ�¥ flTVT5[in�NJP^P�W0NJpS[iF|[�flDGF'[irb[ifUF0n�flT-n�NQ¥�FeWODGF|WO¥]RhT�X^KVfl[�fUT]T/TJ��fUFLK ¹ WODSFLWO¥]RhT�X^KVfO[�fONQ¥JFNQKoNQnvTJpGKVf�TQ��flX^nvF-fUDSNQf'Xj[eX^KSqGF0R{F0KSqbFLKVf'TJ��¥gºB��fUD]pS[�PZT�[UX^KGH�RGMlT]W0FL[l[iXZKGH;WLNQRSN�WBX^f�rJ}ý KvfUDGFeTQflDGF0M�DSNQKSq3��X^�3TJKGPZr5\JF0Mlrª��FLx¿WODGFLWO¥]R{TJXZKVfl[�NJMUF�n�N�qbFJ��fUDGFeMUF|WBTk\�F0Mlr�RGMUTbW0FL[l[0�x�DGXjWOD MlFL�VpGXZMlFL[-fUDGFyMUFLRGMUTbW0FL[l[iXZKGHyTJ��KSTQfi�²rJF0fi�£WODGFLWO¥]R{TJXZKVfUFLq�T�TJzS[mRGP^ph[vfUDGF�MlFL[iflNJMifqbF0PjN�rJ�§x�X^PZP�z{F�P^T�KGHJFLML}6�e[�[ipSWOD§�3fUDSXZ[ s HJpGMlF�WBPZFLNQMlPZr	X^PZPZpS[�flMlNQfUF|[�fUDGFvflMlN�qbFB�²TeQÎflDSNkfFB¾bXj[�fO[EX^K�qbF|[iXZHJKGXZKGHvMlTJPZP^zSN�WO¥SÝ�MlFLWBTk\�F0Mlr/[lWODGF0nvFL[L}
CEDGF0K3�SX^K��7X^H�pGMlF5¡�¡J}Z¡|�G�Vx?F'RGMlFL[UF0KVfEfUDGF'R{F0MOWBF0KVfONQHJF'TJ�§fUXZnvF'fUDGFª[UF0Ml\JFLMEXZ[En�NQ¥V�X^KSHÂWODSFLWO¥]RhT�X^KVfO[ ¹ Wm�ÊV5T�W ï t w ��º���NJ[Ix?F0PZPªNJ[�fUDGFÎF0¾bRhF|W�fUF|q¿flX^nvF`flDGFÎ[iFLMU\�F0MIXZ[>MlFB�[iFLMU\]XZKGHypSKSWODGFLWO¥�FLq�T�T�zS[vNk��flF0M�N	�ÀNJX^PZpGMlF�DhNJ[5TbW0WBpSMUMlFLqÎRSP^pS[-flDGF>FB¾bRhF|W�flFLqYMlFL[iflNJMiffUXZnvF ¹ Wm� ò@ó í t���º��3NJH�NJX^K>��T�M�[lWBFLKSNQMlX^TV[ª¡5NQKSqy�G}�CEDGF/PjNkfUfUF0M'�VpSNQKVflXtf�r>Xj[�NJP^nvTV[�fefUDGF[UNJnvFE��TJM�z{TQflDm[UW0F0KSNJMUXZT�[9NJKSq-fUDGFLMUF0��TJMlF�qbMlN�x�KvNJ[dN�[iXZKGHJPZF�PZX^KGF Z [iXZKSWBFE�ÀNJX^PZpGMlFL[9TbWLWBpGMNQPZnvT�[if§MlNJKSqbT�n5PZrJ�LfUDSF?NJn5T�pGKVf§TQ�GpSKSWODGFLWO¥�FLqPT�TJzh[§Xj[«NJP^nvTV[�f3flDGF�[lNQnvF�XZKªz{TQflD/W0N�[iF|[0�[iT�flDSNkf�flDGF�R{F0MOWBF0KVfONQHJFETJ�{flX^nvFEflDGF�[UF0Ml\JF0MAXj[�NJWBfUXZ\JFLP^r-MUF|WBTk\JFLMUXZKGHeXZ[�NJPZ[UT�NQPZnvT�[if9fUDGF[UNJnvFJ};CEDGFv�ÀN�W�fªflDSNkf�flDGF;W0TJnvRGpbflFLqo\kNQPZpGFL['��T�M�fUDSXZ[�RSMUT�zSNQzGXZPZXtf�ryNJMUF�KSTQfªFB¾GN�W�fUPZrNQPZX^¥�FdPZX^F|[7X^K/fUDGF?�ÀNJWBf«flDSNkf7fUDSF?[UF0Ml\JFLM7WLNQKªT�KGP^r'�ÀNJX^P]x�DGFLK/X^f7Xj[A[iFLMU\]XZKGH�MlF0H�pGPjNQM�T�T�zS[7TJMx�DGF0K�XtfEXj[�XjqbPZFJ}d_]XZKSW0FeXZK�[lWBFLKSNQMlX^T5�'fUDSFPT�T�z�NJMUMlX^\kNJPSMONkfUFeXZ[?PjNQMlHJFLM�fUDhNQK;XZK�[lWBFLKSNQMlXZT¡J�SfUDGF/[UF0Ml\JFLM�XZ[�[iPZX^H�DVfUPZr;nvTJMlF�zGpS[Ur�n�NJ¥VXZKGHmWODGF|WO¥]RhT�X^KVfl[�NQKSq�fUDSF0MlFB��TJMlF�Xj[�[UP^XZHJDVfUPZrP^F|[U[ª�ÀNQXZP^pSMUF�RGMlTJKSFJ}�CEDGF0MlFB��T�MUF��«XZKY[lWBF0KhNQMlX^Ty�IflDGXj[ªRGMlTJzSNJzGXZP^X^f�ryXj[-[UPZX^H�D�flP^ro[in�NJP^PZF0MzGpbf'fUDSF5qbX0Q�F0MlF0KSW0F5Xj['Nkf'nvT�[if5¡|õ � Ù }/CEDGFvTQflDGF0Mef�x�T>WBpSMU\�FL[�[iDGTkx flDGF�qbFLW0MUF|NJ[UX^KSHRhFLMlW0F0KVflNJHJF�TJ��fUXZn5F�fUDGF'[UF0Ml\JF0M9Xj[�zGpS[Ur5n�NJ¥VXZKGH/WODSFLWO¥]RhT�X^KVfO[9x�DGF0KÐ¥ XZKSWBMlFLN�[iF|[0}1��[FB¾bR{FLW�flFLq��]XZKm[UW0F0KSNJMUXZT�¡�flDGF0MlF�Xj[dPZFL[l[�PZT�N�q���[UT�flDGF0MlF�Xj[�PZFL[l[�WODSFLWO¥]RhT�X^KVflX^KGH�MlFL�VpGXZMlFLq�}
¨gF s KSNQPZP^ryX^KSW0MUF|NJ[UFLqyfUDGF3T�T�zÎNQMlMUXZ\kNQPAMlNQfUF5fUT�RS} õS�§NJ['XZKSqbXjW0NQfUF|qgXZKÎ[UW0F0KSNJMUXZT��G}�GT�M�flDGXj[?[lWBFLKSNQMlXZT/x?F�[UDGTkx©f�x?T-RSMUT�zSNQzGXZPZXtflX^F|[dXZKI�7XZHJpGMlF5¡J¡J}Z¡L�S�VNJH�NJX^K;N�[ENª��pGKhW�fUXZTJKTQ�«¥Ô}��7X^MO[�f�KGTQflXZW0FªflDSNkfe��TJM~¥ ð���fUDGF5[irb[ifUFLn$Xj[eKGTQf'[�fONQzGPZF/NQK]r]nvTJMlFJ}�CEDSXZ[�W0NJKzhF�pGKSqGF0MO[�flTVTbq�NJ[d��TJPZP^Tkx�[L}7CEDSFeR{F0MOWBFLK�fONQH�F�TQ�§fUXZn5F�KGFLFLqbF|q���TJMEKGT�MUn�NJPhRGMlTbWBF|[U[UX^KSHFL�VpSNJPZ[§èF>�é	ðlR:>]¡|õ'ð�RJõ��m} ý KeflTJR�TJ��flDSNkf«W0TJnvFL[L�L��TJM�¥ ð��b�|DSNQP^�]N�WODSFLWO¥]RhT�X^KVflX^KGHfUXZnvF5R{F0M�T�T�z3��MUF|�VpGX^MlXZKGH�NJKGTQflDGF0M'�:>J�b¡S�+¡L�

û
õJ���W0NJRSNJW0Xtf�r>TQ�dfUDGF�[UF0Ml\JF0M|}�C«NJ¥]X^KGHX^KVflTgNJWLWBT�pGKVf/fUDSF�KGT�Kb� ²0F0MlT	RGMlTJzhNQzGXZP^X^f�r`TQ���ÀNJX^PZpGMlFJ�dNJKSq`fUDSF�F0¾VflMlNyx�T�MU¥oMlFL�VpGXZMUF|qx�DGF0KÔ�ÀNQXZP^pSMUF|[-TbWLWBpGM|��X^f5z{FLW0TJnvFL[vWBPZFLNJM5fUDSNQf-flDGF�[iFLMU\�F0M-WLNQKGKSTQf�qbToNJP^P?flDGF>x�T�MU¥x�DGF0KP¥ ð��b}[3FBf'pS[�KGTkxüN�qGqbMlFL[l[�flDGF5WLNJ[UFL[�x�DGF0MlFªflDGF�[irb[ifUF0nÁXj['[�fONQzGPZFJ}�CEDGF-pGRGR{F0M�WBpGMl\JF[iDSTkx�F|[�flDGF�RGMlTJzSNJzGX^PZX^f�r-flDSNkf�flDGF'zGp�Q�F0M�Xj[EKGTJKG��FLn5RGf�rJ}E��[�WLNQKIzhF�[UF0F0K§�]fUDGXj[ERGMlTJzb�NQzGXZPZXtf�r>MONQKGH�FL[�NJMUT�pGKSq	�V���;}�~�FLMUF-x�F5[iFLF5[UX^nvXZPZNJMez{F0DhN�\VXZTJpSMeNJ[ex?F-DSN�\�F/[UF0F0Ky��TJMfUDGF�FB¾bR{FLW�flFLqÔzGp�Q�F0M5T]WLWBpGRhNQKSW0rJ}gCEDSF0MlF;Xj[-NyRGMUT�KGTJpSKSWBF|q`n5XZKGXZn/pGn ��T�M§¥%ðÁ�G}�GT�M,¥ A©�G�bflDGF/[UF0Ml\JFLM?Xj[�n�NJ¥VXZKGHvflTVT�n�NJKVrIWODGFLWO¥]R{TJXZKVfl[L}dCEDGXj[�FB¾]fUMONvx?TJMl¥mXZ[�KGTQfFLNJMUKGF|q>zSNJWO¥>z]rIfUDGF5[iDSTJMUfUF0MeMUF|WBTk\�F0MlrmfUXZnvF/flDSNkf�MUF|[ipSPtfO[0} ý K�fUDGF5TQflDGF0M�DSNJKSq��{��TJM¥ 4Â�G�bflDGFªMlFLWBTk\�F0MlrvfUXZnvFL[�z{FLW0TJnvF�PZNJMUH�F0M�[UT5fUDSNQf�fUDGF/H�NQXZKITQ�9P^F|[U[�WODSFLWO¥]RhT�X^KVflX^KGHTk\JFLMUDGF|NJqvXj[EP^TV[�f|}9CEDGFePZTkx?F0MEWBpGMl\JF'[iDSTkx�[�flDGF'RGMUT�zSNQzSX^PZXtf�rvflDSNkf?fUDSF'[UF0Ml\JFLM�Xj[EN�\kNQXZPt�NQzGPZF���TJM�MlF0H�pGPZNJMERGMUTbW0FL[l[iXZKGHvTJM?��TJM�zhFLX^KGHvXjqbPZFJ�GX�} F�}^�ifUDGF�RSMUT�zSNQzGXZPZXtf�r�flDSNkf�flDGFª[UF0Ml\JF0MXZ[�KGTQf�n�NJ¥VXZKGH;WODSFLWO¥]RhT�X^KVfO[EKGTJM�Xj[�MlFLW0Tk\JFLMUXZKGHS}P��Pj[iT�DGFLMUF-N�WODGTJXjWBF�TJ�¬¥)flT]T;[in�NJP^PTJMEflTVTvPjNQMlHJF�r]X^FLPZqG[�NvPZT�[l[?X^K>R{F0MU��TJMln�NQKSW0FJ}
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ý KGFB�²RGPjNJW0FmpGK]zhT�pGKSqbF|q�_ba�c�[-DSN�\JF;zhFLF0KÔqbF|[UW0MUXZz{FLqÎXZKYflDGF;nvXjq]�l¡|��R�õ�\ [ªz]rÎ�«PZTJMlXZKNQKSq`ceNkfU¥]XZK¿�t¡L�G��¡��]�d¡|����}I~�N�\�F0Ml¥JTJMUf'RGMUT�RhTV[iF|q	flDGFmnvTJMlF�HJFLKGF0MONQP�W0PZN�[U['TJ�?X�_ba�c�[¹ KGTJf�rJF0f�KSNQnvF|qIN�[�[UpSWODhº?XZKY� �Jõ����{Nk��flF0M�x�DGXjWOD�N�[iTJ��f�x?NJMUF�flTVT�P �SKSNQnvFLqèçIé�ê�ë�ìmí=ì��[ipSRGRhT�MiflX^KSH-flDGFªWBT�KS[ifUMlpSW�flX^T�KINJKSq;FL\kNQPZpSNkflX^T�K�TJ�7X�_badce[Ex?N�[EMUFLRhT�MiflFLq�X^KÎ� �k�k�²}�CEDGFwÎ}Ã_bWQ} [�flpSqbF0KVfO[�¹'P^FLX^K�� ��õ���NQKSq �GMONQKS¥¿�t¡k L��WBTJKVflMUXZzGpbflFLqÔfUTgfUDGF�qbFL\JF0PZTJRSn5FLKVf5TJ�çÑé�ê�ë[ìmí=ì�}7CEDGF ý u ½ ®`nvFLWODSNJKGXZ[Un¬xENJ[3X^KVfUMlTbqbpSW0FLq�z]r�~�F0X T�F0KG¥v� ���|�VNJKSq'F0\kNJP^pSNQfUF|qz]r;~�FLX T�FLKG¥INJKSqI~�N�\JFLMU¥�TJMUf�� �Q���²}2®�F|WBFLK�flP^r�� ý [ifª±0°�µkë��lF0¾VflF0KSqGFLq�fUDGF ý u ½ ®�nvT]qGF0PfUTvXZKSWBPZpSqbF�KGT�Kb�²FB¾bRhT�KGF0KVflXZNJP3WBTJKSKGFLWBfUXZTJKb�£[iF0fUpGR>NQKhqm�²MUFLP^F|NJ[UF�flX^nvF|[ª� �V���²}½ F|[iRGX^fUFmfUDGFLX^M�H�MUF|NkfªNQRGRSP^XjW0NJzGX^PZX^f�ryNQKSqgflDGF0XZM�K]pGnvF0MlXZWLNQPZP^ryNQfiflMlN�W�fUXZ\JFLKGFL[l[L�3TJKGPZrN���FLx�zhT]TJ¥b[eTJK	nvTbqbFLPt�²zSNJ[UFLq>R{F0MU��TJMln�NQKSW0FªF0\kNJP^pSNQfUXZTJK	TJ�dWBT�n5RSpbfUFLM�NJKSq	WBT�nvn/pb�KGXjW0NkflX^T�KI[Urb[�flF0n�[�N�W�fUphNQPZP^r;N�qGqbMlFL[l[En�NkfUMlX^¾V�²HJFLTJnvFBflMUXjWen5F0fUDGTbqG[ Z nvT�[if�KGTJflNQzSP^r;NJMUF�t¡|�b�b�eRb�G�Q�G�V�] L��}9CEDGF�fUpbflTJMlXZNJPhRhNQR{F0M?zVr�c�F0Pj[iT�KmNQPj[iT-RGMUTk\]XjqbFL[dNªHJT]Tbq�XZKVfUMlT]qGpSW�flX^T�K� �����²} ~eN�\JF0Ml¥JT�Mif5qbXZ[lWBph[U[UFL[5z{TQfUD n�NkflMUX^¾]��H�F0TJnvF0fUMlXZW;n5F0fUDGTbqG[�NJKSqYX�_ba�c�[vXZK�� �b¡��²}¼ NJWO¥]HJMlTJpGKhqgXZKb��T�MUn�NkflX^T�KÔW0NJKYz{F;��T�pGKSqYXZKYflDGFIzhT]TJ¥b[-z]r`c�F0pbfO[>� � Rb�9�J����NQKhqÎX^Kn�NQK]r�n�NQfUDGFLnvNQfUXjW0NJP-T�T�pGMUKhNQPj[ Z N;[UF0nvXZKSNQP7RSNQR{F0M�DSN�[�z{F0F0Kgx�MUX^fiflF0K	z]r!Ð�\kNJKS[/�^¡|�|�²}w	NkflMUX^¾]��H�F0T�n5F0fUMlXZWeNQKSNJP^rb[UFL[?TQ�9�VpGF0pSFL[�[UpGz�T�FLWBf�fUT�WBT�nvRGP^F0¾�NQMlMlX^\kNQP�RGMlTbWBF|[U[UFL[L�G[iphWODNJ[-w	NQMl¥JTk\V�²n5TbqbpSPZNQfUFLqoNQMlMlX^\kNQPdRGMUTbW0FL[l[iF|[0�7W0NQKÎz{Fm��T�pGKSqÎXZK¬�^¡L�b�A�J�k��}y_]pSMU\�F0rb[ªT�KNQPZHJT�MUX^fUDGn�[dfUTv[iT�P^\�F���T�M�flDGF�nvNQfUMlXt¾H4$W0NJK;z{F���T�pGKSq�X^Ko� �S¡Q�G�Q�Q��}9CEDGF'PZTJH�NJMUX^fUDSn5XjW��MUF|qbpSWBfUXZTJK�NQPZHJT�MUX^fUDGn�DSNJ[dzhFLF0K�RGpSzGP^Xj[UDGFLqvz]r�[§NkflTJpSWODSF�NQKSq�®�NJn�NJ[Ux?NJn5X3� ������}9CEDGF[iR{FLWBfUMONQP�FB¾bRSNQKh[iXZTJKÎnvFBflDGTbqÎDSN�[/z{F0FLKÔNJqb\�TbW0NkflFLqoz]r ½ NJX^H�P^F;NJKSq·[§pSW0NJK�flTJKGX��t¡|õ��NQKSq w�X^fUMONQKGX/±0°-µQë���� �V�|� Z NgW0TJnvRSNJMUXj[iT�KÔx�X^fUD�fUDGF�PZTJHVNQMlXtflDGnvXZW�MlFLqbpSWBfUXZTJK nvFBfUDST]qDSNJ[�zhFLF0K�R{F0MU��TJMln5F|qIzVr>~�N�\�F0Ml¥JT�Mif�NQKSq ý [if-� �J�|�²}?�7XZKGX^fUF »�¼E½ nvTbqbFLPZ[�DhN�\JF�z{F0F0KqbXj[UW0pS[U[UFLq`z]rg\�NJMUXZTJph[ªNQpbflDGTJMO[ªN�[ªx?F0PZP }�mïîpGKÔNJKSqÎw	NJ¥JTkx�[U¥VX��^¡¨Rk��� ¼ TbWODSNQMlTk\	NQKSqc�NJTJpGnvTk\v� ���GNJKSq�¨`NQHJKSF0M?±0°§µkë��k� ��R��]RGMUF|[iFLKVf«N�n�NkflMUX^¾]��H�F0T�n5F0fUMlXZW9[UTJPZpbflX^T�K3}Au�DSNJ¥]¥�NNQKSq-w�X^fUMONQKGX]pS[UF?fUDGF�[URhF|W�fUMONQP]F0¾]RhNQKS[UX^T�KªnvFBflDGTbq-NJPZ[UT���T�M«flDGFL[UFEnvT]qGF0Pj[?� �k�bx�DGFLMUF|NJ[ð�FªNQKSq�[3X§MUF|WBF0KVflP^rmRSMUT�RhTV[iF|q;N5KGF0x ¹ NJKSq��ÀNJ[ifOº���T�PZqbXZKGH�NQPZHJT�MUX^fUDSn � �V���²}
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�^¡B�/_�}Ã_�} ¼ F0MO[iT�K�NQKSq�®ª} ®�}�w�pSK�fo²J}~û-±0°²± ê ° �®:�Jü�ë^î êMý}þ ÿ ����� Ú	µk®F�ïü�ë^î êMý ��� þ � Ú
� µk°�ì� ê ± ´�� ìlîh� � î¨��±Bëd¶QíS± ê  ¯ ê µQ° ÀîQ® ´ }IC«FLWODSKGXZWLNQP�MlF0R{TJMUfL�1G�KGXZ\JFLMl[UX^f�r	TQ�eu?NQPZX^���T�MUKGXjNG��[§T�[v��KGHJFLP^F|[0��¡|�J�Q�h}

� ���%�/} ¼ T�zGzGXZT5NJKSqB[d}�®�TJz{F0MUfUX�} ½ Xj[�flMUXZzGpbflX^T�K;TQ�«fUDGF�nvX^KSX^n�NQP3W0TJnvRGPZFBflX^T�KmfUXZnvF'TQ�RSNJMlNJP^PZF0P«flN�[i¥b[�X^Kgn/pGP^fUX^��MlF0xENQMOq�[UF0nvXt�£w	NJMU¥�Tk\;nvTbqbF0Pj[0}/·�±0ì � îkì���µk® ê ±����kµkë ÿSµQ³°�Àîk®h�3¡0�hÜ �J�J�1ÄG�J�J�G�S¡|�J�V�b}
� �k�ªaA} aA} ¼ T]WODhNQMlTk\vNJKSq��/}SceNQpGT�n5Tk\�}9w	NQfUMlXt¾]�²HJF0T�nvFBfUMlXjW�[iflNkflX^T�KSNQMlrmqbXj[�flMUXZzGpbflX^T�K��T�M;flDGFÎad~�ÝQad~'Ý]¡�Ý/äo�VpGFLpGFJ}	�?ëZ± ý ° ìlîk®S ´0ê G± ÿ ® � îQì��vµQ° ÀîQ® ´ ��±0ìUµQì0þl±0�°�ÿb®��Âÿb®F�

&�JþO±Bì�®�±B°� ý �h�J� ¹ �VºBÜ^¡k k�/Ä{¡¨R��G�h¡L��R��G}

� �Q�ªaA} ¼ pSWODGDGT�P0²�}/~�XZF0MONQMOWODGXjW0NJP«w	NJMU¥�Tk\VXjNQK�nvTbqbFLPZ[LÜ�_]r]nvnvFBflMUXZFL['NQKhq	MlFLqbpSWBfUXZTJK3}¢£K·®�}7aAT]TJPZF0ryNJKSq��S}§~�X^PZPj[�flTJK3�AFLqGXtflTJMO[0��9îe��í�ÿb°²±0ì5·�±0ì � îkì���µk® ê ±�����µQë ÿSµk°�Àîk®
� ����� � î¥�J±0ë�ë �®:���S± ê ]®S�¬0ÿS± ´ µk®����hîLîQë ´ �JRSNJHJFL[9��õ��1Ä]�G¡|�G}¥ÐdqbXZK]zGpGMlHJD�G�KGXZ\JFLMl[UXtf�radMUF|[U[L��¡L�J�V�b}

� ���ªaA} ¼ pSWODGDGT�P0²�}���HJH�MUFLH�NkflX^T�KÎNQKSq`MlFLqbphW�fUXZTJK`flFLWODGKSXZ�VpGF|[ª��T�M/DGXZF0MONQMOWODGXjW0NQP2mªud�_ba�c�[L}�¢£KI·?ìUî ê ±l±f�Q�®�� ´ î � °�S±��k°. ÿ ®S°£±0ì�®{µk°�Àîk®�µkë��>îQì ý�´ Sîlíoîk®;·�±0°�ì�{¸/±0° ´ µk®��·�±0ì � îkì���µk® ê ± � î¥�J±0ë ´ �SRSNJHJF|[E�G¡L�/Äb�J���b}�¢NÐ2Ð2ÐÂu�TJnvRGpbflF0M�_]TbW0X^F0f�r;a�MlFL[l[0��¡|�J�J�S}
� �k�%®�}Su�DSNJ¥]¥�N/NQKSq�¢�}]w�X^fUMONQKGX�}«_]R{FLWBfUMONQP{FB¾bRSNJKS[iXZTJKm[UTJPZpbflX^T�K���TJMEN s KGX^fUF'W0NJRSNJW0Xtf�rn-pGPtflXZ[UF0Ml\JFLM«[Urb[�flF0n�XZK-N�wyNQMl¥JTk\]XZNJK'F0K]\]X^MlTJKGnvFLK�f|}J¢£K ½ } ½ }e¹'T�pG\kNkfO[iTV[0�|FLqbX^fUT�ML�·?ìlî ê ±O±f�k�®�� ´ î � °.G±��Jì�� ÿ ®h°²±0ì�®{µQ° ÀîQ®{µQë���îkì ýk´ GîlíÎîk®� EÿS±BÿS±0�®��'¸/±0°"!dîkì ýk´ !9�°�
#d�®S�°£±$9µOíGµ ê �° �k�{RSNQH�FL[��G}Z¡�Äb�G} �G�{¡L�����b}

�Ã |�%¹v} wÎ}Gu�DSNQKSqGrJ}/�¬[UpGMl\JFLr-TJ��NJKSNQPZrVfUXjW�nvTbqbF0Pj[�TJ�3MUT�P^PZzSN�WO¥-NQKhq�MUF|WBTk\�F0Mlr/[�flMlNQfUF0�H�X^F|[0} ÿ �%�&�'�îh��í{ÿb°£±0ì��-R ¹ �Jº�Ü ��õ/ÄV�b ]�{¡L�V J�b}
� Rk�ªaA}§u�DGXZnvF0KVfUT>NQKSq¢¹v} _�}{C«MUXZ\JF|qbX�}ªCEDGF5W0TJnvRGPZFBflX^T�K�fUXZnvF5TJ�dRGMlTJH�MlNJnv[�TJKyRSMUTJ�W0FL[l[iT�Ml[-[ipGz�T�FLW�f-fUTy�ÀNQXZP^pGMlF�NJKSqÎMlF0RSNJX^M|} ÿ �&�&�(�bìlµk® ´ µ ê °�Àîk® ´ îk®)�îh��í{ÿb°£±Bì ´ ��]� ¹ ¡|õ�ºBÜ^¡�¡¨RQ�½Ä{¡�¡L�Q�h�b¡L���J�G}
� �k�Um5}�u�DGXZTJPjNG��ue} ½ pbfUDGFLX^PZPZFBfL��m5}��GMONQKSW0FL[lWODGXZKGXZ[L��NQKhq¬_�}�~�N�qGqGNJq3}�_VflT]WODhNJ[ifUXjWx?F0PZPt����TJMlnvFLqÂWBT�P^T�pGMlFLq�KGFBfO[mNQKSqÂ[Ur]n5nvF0fUMlXZW�nvTbqbFLP^PZX^KSHYNQRGRGPZXjW0NkflX^T�KS[L} ÿ �&�%�

�GìUµk® ´ µ ê ° ÀîQ® ´ îk®*9îe��í�ÿb°²±0ì ´ �S�]� ¹ ¡�¡|ºBÜ^¡|�Q���/Ä{¡|�J�JõS�b¡L���J�G}
�] 
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�t¡|õk�/�h} c/} ½ NQXZHJPZF�NJKSq ½ } wÎ}�[3pSWLNQKVfUT�KGX�} » pSF0pGFLX^KGHÁ[Ur][ifUFLn�[¬DSN�\]XZKGH+RSDSNJ[UFB�qbFLRhFLKSqbF0KVf�NQMlMUXZ\kNQP?NQKSq�[iFLMU\]XjWBF;MONkflFL[L}g¢£K�¨�} �h}�_VfUFLx?NJMif|�9FLqbX^fUT�ML�?¸�ÿ���±Bì� ê µkë¶�îQë ÿb°�Àîk®gî � � µkì ý îh��@Gµk�® ´ �SRSNJHJFL['¡|�G¡çÄb�QõV�b}Vw	NQMOWBFLP ½ FL¥V¥�F0M�¢£KSWJ}^��¡|�J�S¡J}
�t¡�¡B�/_�} ½ TJKhNkfUFLP^PZXdNJKSqgwY}«_]F0MlF0KSTS} ý KofUDGF�RSMUTbqbpSWBfi����TJMln [UTJPZpbfUXZTJKo��TJMª[ifUTbWODSN�[�flXZWa�F0fUMlX�KSFBfl[L}]¢£K&¹v}0��F0KS[UF0K3�kF|qbX^fUTJM|�21�í�í{ë  ê µQ° ÀîQ®Iµk®F�$�FG±Oîkì��5î � ·�±0° ì�G¸/±0° ´ Ú �2�3� �RSNJHJFL[�¡��k�/Ä�¡� J�b}V_bRGMUXZKGH�F0MU���9FLMUPjNQHh�h¡|�J���G}
�t¡����%®�} �/}�Ðd\kNQKS[L}�m�FLTJnvFBflMUXjW�qbXj[�flMUXZzGpbflX^T�K5XZK�[iT�nvFEf�x�TJ�²qbXZnvF0KS[UXZTJKSNJP]�VpGFLpGF0XZKGHª[Urb[��fUFLn�[0}�4«íS±BìUµQ° ÀîQ® ´�5 ± ´ ±Oµkì ê ]�3¡��bÜ RJ��õ1Ä:RJ���S�G¡L���V ]}
�t¡|�k��¨�}��7Xj[UWODSF0M�NJKSq�¹v}Ã_�}�w�FLX^FLMi�£~�FLP^Pj[ifUF0MlK3}�CEDGF�wyNQMl¥JTk\V��nvTbqbpGPjNkflFLq5aATJXj[U[UTJK5RGMlTQ�WBF|[U[ ¹ w	w	a�a�º?WBT]TJ¥]z{T]TJ¥�}9·�±Bì � îQì��vµQ® ê ±/���kµkë ÿSµQ° ÀîQ®S�§¡¥RGÜZ¡0�V�1Ä{¡k ]¡��G¡L�����b}
�t¡L�Q�Um5}9�7P^T�MUXZK�NJKSq _�}AceNkfl¥VXZK3} ý KÔTJR{F0K [ir]KSWODSMUT�KGX0²LFLqY�VpGFLpGF0XZKGH`KGF0f�x�T�MU¥b[L}o¢£K·?ìUî ê ±O±o�Q�®�� ´ î � °�S±ÌÚ ´ ° ÿ ®S°£±Bì�®�µk°�Àîk®�µkë6�>îQì ý�´ SîlíÔîk®7�§��v±f�5·�±B°�ì��¸/±0° ´ �]RSNQH�FL[�J�J�1ÄG�J�Q�S}J¢NÐPÐ2Ð©u�TJnvRGpbflF0M�_]TbWBXZFBf�rIa�MlFL[l[0��¡|��R��G}
�t¡����Um5}h�7PZTJMlX^KgNQKSq	_�}�c�NQfU¥]XZK3} ý KGFªRSPZN�WBF/pSKVz{TJpSKSqbFLqy[�flT]WODhNJ[ifUXjW�a�FBflMUX«KGFBfO[0ÜvÐdMi�HJTbqbXjWBX^f�rgW0MUX^fUFLMUXjN>NQKSqÎ[ifUF|NJqbrV�£[�fONkflFv[UTJPZpbflX^T�K3}98bîkÿbì�®�µkëEî � ¶�� ´ °£±©� ´ µk®F��¶�î � °�³

!dµkìl±B�3¡ ¹ ��º�ÜZ¡LõJ�/Ä{¡�¡|�b�h¡L� RJ�G}
�t¡|�k�Um5}3�7P^T�MUXZKÎNQKSq`_�}§ceNkfl¥VXZK3}6��KGF|WBF|[U[lNQMlr	NQKSqo[Upb�mWBXZF0KVf/[UNQfUpGMONkflX^T�KgW0TJKSqbX^fUXZTJK��TJM-TJR{F0K [ir]KSWODGMlTJKSX0²LFLqÎ�VpGF0pSF0XZKGHyKGF0f�x�T�MU¥b[L}	¢£K ·?ìlî ê ±O±f�k�®�� ´ î � °.G± � ®�� ÿ ®h³°£±Bì�®�µk°�Àîk®{µQë:�>îQì ý�´ SîlíÎîQ®I·�±0° ì�3¸-±B° ´ µQ®��/·�±0ì � îkì���µk® ê ± � î¥�J±0ë ´ �GRSNQH�FL[��/Ä�¡L�G}¢NÐ2ÐPÐÂu�T�nvRGpbfUFLM�_]TbWBXZFBf�r;adMUF|[U[L��¡L� RV ]}
�t¡k |�-ue}b�GMONQKG¥�}¬ü�±;!d±Bì�°�ÿb®��6��îQ® ´ °²î ê Gµ ´ °� ´0ê S±B®�·�±B°�ì��®{±0°=<L±0®!�5�°?>��ë � ±&��±Bì � µk°�ì�A@�³�V±lîe�v±0°�ì� ´Bê G±0® � ±0°�Sî¨��±B}?w	NJ[ifUFLM¨\ [�fUDGF|[iXj[L�-®3¨¿C�~ �eNJWODGFLK3��¡L���V ]}
�t¡¥Rk�%[�}�mïîpGK;NJKSq6�/} wÎ}bw	NJ¥JTkx�[U¥]X }�w	NkflMUX^¾�HJFLTJnvFBflMUXjW�[UTJPZpbfUXZTJKS[���TJM s KGX^fUF�W0NQRhNJWBX^f�r�VpGF0pSFL['x�X^fUDÎRGDSN�[iF0� f�r]R{F�qbXZ[ifUMlXZzGpbfUXZTJKh[0}m¢£KÎaA} �S}Au�TJpGMUfUT�XZ[�NJKSq<m5}@[§NQfUTJphWODGFJ�FLqGXtflTJMO[0��·?ìlî ê ±O±f�k�®�� ´ ·�±0ì � îkì���µk® ê ± � B�C �VRSNQH�FL[9�Q���1Äb��R��G�|c�TJMUfUDb�£~�T�P^PjNQKSq3�G¡L� RV ]}
�t¡|�k�ªaA}«m5}G~�NQMlMlXZ[UTJKINQKSq>cª} wÎ}Sa9NQfUFLP }�·�±0ì � îkì���µk® ê ± � î¥�J±0ë�ë �®��yî � �îh�$�-ÿb®h ê µk°�Àîk®¸/±0°"!dîkì ýk´ µQ®��D9îe��í�ÿb°²±0ì�1eì ê ]�°£± ê °�ÿbìU± ´ }E�eqGqbXj[iT�Kb��¨oFL[UPZF0rJ��¡|�J�V�b}
� �Jõk� ¼ }h®�}Q~�N�\�F0Ml¥JTJMUfL}]w	NQfUMlXt¾]�²HJF0T�nvFBfUMlXjW�[iT�P^pGfUXZTJK/TJ�hXZK s KGX^fUF�[ifUTbWODSN�[�flXZW?a�F0fUMlXVKSFBfl[L}¢£K5·?ìlî ê ±O±f�k�®�� ´ î � °�S±sÚ ´ ° ÿ ®S°£±Bì�®�µk°�Àîk®{µQëE9îe��í�ÿb°²±0ì�·�±Bì � îQì��vµQ® ê ±�µk®�� û5±£íG±0®��Q³µJþ0�ë �° ��¶��h��íSî ´ �ÿ��-�SRSNQH�FL[� Q�1Ä:RG¡�}]¢NÐ2Ð2Ð©u�TJnvRGpGfUF0M�_bT]W0X^F0f�r;a�MlFL[l[L��¡L�J�V�b}
� �G¡B� ¼ }@®�}§~eN�\JFLMU¥�TJMUfL};·�±0ì � îkì���µk® ê ±�î � �îh��í{ÿb°£±BìF�îh�$�5ÿb®S ê µk°�Àîk®�¶�� ´ °£±£� ´ � 1

� î¨��±Bët³#ü�µ ´ ±f�G1�í�í{ìUî|µ ê ]}��JT�DGK�¨©XZPZF0rIH�_]TJKh[0�3¡|�J� RG}
� ����� ¼ }1®ª}A~eN�\JFLMU¥�TJMUf/NQKSq¿�ª} ý [�f|}Y_VfUF|NJqbrV�£[�fONkfUFINQKSNJP^rb[UXZ[-TQ�eX^K s KGXtflFI[ifUTbWODSN�[�flXZWa�F0fUMlX3KGF0fl[LÜP�üW0TJnvRSNQMlXj[iT�K�z{FBf�x?F0FLK>fUDGF/[UR{FLW�flMlNJP3FB¾bRSNJKS[UX^T�KINJKSqIfUDGF/nvNQfUMlXt¾]�HJFLTJnvFBflMUXjWvnvFBflDGTbq�}	¢£K ·?ìlî ê ±O±f�k�®�� ´ î � °.G± C °. ÿ ®S°£±0ì�®{µk°�Àîk®�µkë��>îQì ý�´ GîOí�îk®·�±0° ì��¸/±0° ´ µQ®��ª·�±0ì � îkì���µk® ê ± � î¨��±Bë ´ �bRSNJHJF|[��J�/ÄV�V�G}k¢NÐ2ÐPÐÔu�TJnvRGpbflF0M�_]TbWBXZFBf�ra�MlFL[l[L�{¡|�J�] ]}
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� �Q�Q� ¼ } ®�}S~�N�\�F0Ml¥JT�Mif|}1��RGRGMlT�¾]XZn�NkflFeR{F0MU��TJMln�NQzGXZP^X^f�r;NJKSq>qbF0R{F0KSqSNQzGXZP^X^f�r;nvTbqbFLP^PZX^KSHpS[UXZKGH/H�F0KGFLMlNJP^X�²0F|q5[ifUTbWODSN�[�flXZW�a�FBflMUX{KGF0fl[L}«·�±Bì � îQì��vµQ® ê ±��	��µQë ÿSµk°�Àîk®h��¡¨RGÜ �G¡çÄG eRG�¡|�J�J�S}
� �k�J� ¼ } ®�}§~�N�\�F0Ml¥JT�MifeNJKSqg¢�} m5}§c�X^FLnvF0HJFLF0MO[0}vaAF0MU��TJMln�NQzGXZPZXtf�r>nvTbqbF0PZP^XZKGHIfUT]T�PZ[�NJKSqflFLWODGKGXj�VpGFL[L}�·�±0ì � îkì���µk® ê ±����kµkëtÿSµk°�Àîk®S���J�GÜ^¡k <ÄV�VõG�h¡L�J���G}� �J�k��m5} �S}e~�F0X T�F0KS¥{}J�îk®h®{± ê ° ÀîQ®Së^± ´O´ �îe�&�5ÿb®S ê µk°�Àîk® ´ ÿ ´ �®:�Â°�S±91 ´ �k® ê bìUîk®�îkÿ ´

�GìUµk® ´=� ±Bì � î¥�J±0}�a�D ½ fUDGF|[iXj[0��G�KGXZ\JFLMl[UXtf�r;TQ�7CEx?F0KVflFJ��¡L�����G}� �Q�Q��m5} �S}3~�F0X T�F0KG¥oNQKSq ¼ } ®�}3~eN�\JFLMU¥�TJMUfL} ½ FL[UX^H�KoNJKSqyFL\kNQPZpSNkflX^T�KyTQ�EN�W0TJKGKSFLW�flX^T�Kn�NQKhNQHJFLnvF0KVf�n5F|WODSNQKSXZ[Un���TJM�NQKS�9C�w>��zhNJ[UFLqÂWBT�KGKGFLWBfUXZTJKGPZFL[l[�[UF0Ml\VXjWBF�} ûª ´ ³°�ì�ÀþBÿb°£±f�v¶�� ´ °£±©�'�?®:�Q�®�±l±0ì��®��I8bîkÿbì�®�µkë �S� ¹ ¡�º�ÜÃ�Q�1Äb�V b�h¡|�J�J�S}� �� ���¨�}A~�FLKSqbF0MO[UTJKÎNQKSqÔaA} m5}7C«N�r]PZTJM|}�Ðdn/z{FLqGqbF|q`RGMlT]W0FL[l[iF|[�XZKY[�flT]WODhNJ[ifUXjWma�F0fUMlXKGF0fl[L} ÿ �&�%�	�GìUµk® ´ µ ê °�Àîk® ´ îk®	¶�î � °"!dµkìU±��?®:�Q�®�±l±0ì��®��J�§¡k  ¹ �Jº�ÜZ¡Lõ R1Ä�¡J¡L�S�G¡L���G¡�}� �eRQ�3¹v}�¹�NQKVfL} ÿ ®S°�ìUî¥�kÿ ê ° ÀîQ®+°£îK�îh��í{ÿb°£±Bì¿¶�� ´ °²±©� ·�±Bì � îQì��vµQ® ê ±L���kµkë ÿSµQ° ÀîQ®S}w	W¥m�MlN�xE�£~�XZPZP ��¡|�J���G}
� �Q�Q�'aA} �S} ¼ }1¹'XZKGHh}M�îh��í{ÿb°£±Bì>µk®F�*�îe�&�5ÿb®S ê µk°�Àîk®Â¶�� ´ °²±©� ´ ·�±Bì � îQì��vµQ® ê ± � î¨�Q³±0ë�ë �®��J}dadMUFLK�flXZW0FB�£~�NJP^P���¡L�J��õG}
� �JõQ�3Ð�} �?} �S}¥¹'P^FLX^K3}]¶G·9¸ � � þ � � µe°²î|îkë � îkì ´ îkë»�|�®���µ ê ë^µ ´O´ î � �®|¯�®S�°£± þ ¶b·9¸Ô��î¨��±Bë ´ }w	N�[�flF0M¥\ [?flDGFL[UXj[0��G�KGX^\�F0MO[iX^f�rmTJ�ACEx?F0KVfUF���¡L�����b}
� �G¡0��m5} [§NQfUTJphWODGFJ}h��PZHJT�MUX^fUDSnv[3��TJM3XZK s KSXtflF�w	NJMU¥�Tk\�WODSNQXZKS[�x�X^fUD/MUFLRhF|NkfUXZKGH�W0TJPZpGnvKS[0}¢£K5ue} ½ }|w�FLrJFLML�|FLqbX^fUT�ML��N9�®{±OµkìEµkë �V±Lþ0ìUµ0O � µkì ý îh� ê GµQ�® ´ O«µk®F��¬BÿS±0ÿS±0�®��*��î¨��±Bë ´ �RSNJHJF|[��Q�G¡çÄb�J���b}]_]RGMlX^KSHJF0MU�²�9F0MlPZNJHS�{¡L�J���G}
� ���k��m5}H[§NQfUTJphWODGFmNQKSq`�-}�®�NJn�NJ[Ux?NJn5X�}�� PZTJH�NJMUX^fUDSn5XjWvMlFLqbpSWBfUXZTJKÎNQPZHJT�MUX^fUDSn ��TJM�VpSN�[iXVzGXZMiflD/NQKSq/qbFLNQfUDªRGMlTbWBF|[U[UFL[L}�8bîkÿbì�®�µkëbî � 1�í�í{ë À±f��·?ìlîJþOµJþ0�ë �° �k���JõSÜ �V�Qõ/Ä]�V k�S�¡|�J�J�S}
� �J�Q� ½ } wY}2[3pSWLNQKVfUT�KGX��P¹v}Ã_�}dw�FLX^FLMi�£~�FLP^Pj[�flF0MlK3��NJKSq wÎ} �?}dc�F0pbfO[0}l� [UX^KSHJPZFB�£[iFLMU\�F0M�VpGFLpGFmx�X^fUDÔ[UF0Ml\JFLM�\�N�W0NQfUXZTJKS[ªNJKSqÎN	W0PZN�[U[�TJ��KGTJKb�²MlF0KGFLx?NJP�NQMlMUXZ\kNQP9RGMlTbWBFL[l[UFL[L}

1?�h�kµk® ê ± ´ �®�1?íJí{ëtÀ±o�v·?ìUî�þOµJþ0�ë �°u�k���J�GÜ �] k�/ÄG kõV�b�h¡L�J��õG}� �Q�J� ½ } wY}�[3phW0NQKVflTJKGX�NJKSqo�/}@®�NJn�NJ[Ux?NJn5X�}�Ð9�mWBXZF0KVf/NJP^H�TJMlXtflDGn�[���T�M/[UTJPZ\VXZKGHIfUDSFKGT�Kb�²P^XZKGFLNJMEnvNQfUMlXt¾�FL�VpSNkflX^T�KS[�NQMlXj[iXZKGH5X^K>RGDSN�[iF0� f�r]R{F���pSF0pGF|[0}?¶h°£î ê Sµ ´ °  ê � î¨�Q³±0ë ´ �3¡ ¹ ¡|ºBÜ �J�1Äb�G¡J�{¡L� R��b}� ���k��¢�}Vw�XtflMlNJKGXhNJKSq�®�}Gu�DSNQ¥]¥kNG}�_]RhF|W�flMlNJPSFB¾bRSNJKS[UX^T�Kv[UTJPZpbflX^T�K5TJ�3N�WBPjNJ[l[9TQ�3w	NJMU¥�Tk\nvTbqbF0Pj[LÜ$��RGRGPZXZWLNkfUXZTJK�NQKSqÎW0TJnvRSNQMlXj[iT�Kox�X^fUD`flDGF;n�NQfUMlXt¾]�²HJF0T�nvFBfUMlXjW-nvF0fUDGTbq�}·�±0ì � îkì���µk® ê ±��	��µQë ÿSµk°�Àîk®h���J�GÜÃ�k�S¡çÄb�J�JõG�S¡L�J�V�b}� �J�Q�3®�}Qc�F0Pj[iT�K3} � µk°�ì�A@ þ ±lîe�v±0°�ì� ê ¶�îkë ÿb°�Àîk® ´ �® � µQì ý îe� � î¥�J±0ë ´ � 1 � µk°.G±©�vµQ°  ê µkë
�Gÿb°²îQì�Àµkë }�C§F|WODGKGXjW0NQP�MlF0R{TJMUfL�b¢ ¼ w ®�FL[UFLNJMlWOD�®�F0R{TJMUfM®�u ¡|�V J � ]��¡L���G¡�}

� �V ��3®�}Vc�FLPZ[UTJK3}3·?ìUî�þOµJþ0�ë �°u�PO ´ °£î ê Gµ ´ °� ê í{ìlî ê ± ´l´ ± ´ OAµk®F��¬BÿS±0ÿS±B�®:�-°�S±lîQì��k}�_bRGMUXZKGH�F0MU��9FLMUPjNQHh��¡L�J�V�b}



��õ +?Í,+�Æ3Í0ÓÂÈ�Ê�ÆeÇdÅ.-
� � Rk�ªwÎ} �?}3c�F0pGfl[L} � µQ° ì�A@ þ ±lîe�v±0°�ì� ê ¶�îkë ÿb°�Àîk® ´ �®Î¶{°²î ê Gµ ´ °� ê � î¥�J±0ë ´ � 1e®91eë ��îQ³ì��°.:�5 ê 1?íJí{ìlîLµ ê b}���TJDGKS[�~�TJRG¥]XZKS[vG�KSX^\�F0MO[iX^f�r;a�MlFL[l[L�{¡|��RS¡J}� ���k�ªwÎ} �?}?c�F0pbfO[0}$¶h°�ì�ÿ ê ° ÿbìU±f�o¶{°²î ê Gµ ´ °� ê � µk°�ì� ê ± ´ î � ��� þ � ÚQ���líS±Îµk®F�R��S±B�ì

1�í�í{ë  ê µQ° ÀîQ® ´ }dw	NJMlW0F0P ½ F0¥]¥JFLML��¡|��RJ�S}� �Võk���/} �?}{c�XZW0TJPjNG�h�/}«m5}�¹'pGPZ¥kNQMlKGX��hNQKhq!¹v} _�}�C«MUXZ\JF|qbX } » pGFLpGF0XZKGH;NJKSNQPZrb[iXj[�TJ�7�ÀNJpGP^fi�fUT�P^FLMlNJKVf�WBT�nvRGpbfUFLMª[irb[ifUFLnv[L} ÿ �&�&�S�GìUµQ® ´ µ ê ° ÀîQ® ´ îk®Î¶�î � °"!dµkìU±.�?®��J�®{±O±0ì��®��J�¡L� ¹ �Vº�Ü �J�J�/Ä]�] Q�b�S¡L��R] ]}� �h¡B���/} �?}�c�XZW0TJPjN�NQKSq��h} wÎ}�\kNQKm_]RSNJKhT�FJ}3u�TJnvRSNJMlNQfUXZ\JF�NQKSNJP^rb[UXZ[ATJ�3qbX¼Q�F0MlF0KVf�nvTbqbF0Pj[TQ�bWODGF|WO¥VR{TJXZKVfUXZKGH�NQKhqeMlFLW0Tk\JFLMUr�} ÿ �&�&�T�bìUµQ® ´ µ ê °�Àîk® ´ îk®5¶�î � °U!dµQìU±&�?®��J�®{±O±0ì��®��J�¡L� ¹ RVº�Ü RJõV �Ä:RV�b¡J�S¡L�J��õG}� �]���%®�} ý } ý K]\]pGMONQP�}F1 ´ �k® ê bìUîk®�îkÿ ´ �GìUµk® ´=� ±Bì � î¥�J±�¸-±B°"!dîkì ýk´ � ·�±0ì � îkì���µk® ê ± ÿ�´ ³´ ÿS± ´ }E��MUfUF|WODI~�TJpS[UFJ�§¡L�J�J�S}� �V�k�%�ª} ý [ifL�Gue}b�GMONQKG¥��bNQKSq ¼ } ®�}b~�N�\�F0Ml¥JT�Mif|}FG�KVfUF0MO[UpSWOD]pGKGHJFLK6²0pSn&�9F0MlzGX^KhqbpGKGHV[��n�NQKSNJHJFLn5FLKVf	zhFLX-�eXZqbFLTk\JFLMU¥�F0DGM�nvX^f`w	NQfUMlXt¾]�²HJFLTJnvFBflMUXj[UWODSF0K�[ifUTbWODSN�[�flXZ[lWODGFLKaAFBflMUXZKGF0f�²0FLK3}7¢£K�¹v}b¢£Mln�[UWODSF0M|�VF|qbX^fUTJM|�h·?ìUî ê ±O±o�Q�®�� ´ î � °.G± � °. ÿ � þ � þ¬ÿ ��îkì ý ³´ GîOí`îk® � ±Oµ ´ ÿbìU±©��±B®h°VO � î¨��±Bët�®��Iµk®�������µQë ÿSµk°�Àîk®`î � �îh��í{ÿb°£±Bì�¶�� ´ °£±©��·�±0ì�³
� îkì���µk® ê ±B�GRhNQHJF|[� ]¡çÄ:R��G}�� ½ ÐÂ�9FLMUPjNQHh��¡L���V ]}� ���Q�%�ª}�®�NQKGHVNQKSNQfUDSNJK;NQKSqI_�} �S}�G�RSNJqbD]rVN�r�NG}3aAFLMi��T�MUn�NJKSWBFeF0\kNQPZpSNkflX^T�K;TJ�§MUT�P^PZzSN�WO¥��MlFLWBTk\�F0Mlr;flFLWODGKSXZ�VpGF|[eXZK`WBTJnvRGpGfUF0M'RGMlTJH�MlNJn�[0} ÿ �&�&�W�GìUµk® ´ µ ê °�Àîk® ´ îQ® 5 ±0ë ÀµQ³þ0�ë �°u�k�h�V� ¹ �JºBÜ ���Qõ/Äb�J�J�G�G¡|�J���G}� �]���ª~ª}{_bNQX^fUTh}/�h±0ë^±B°�ìUµYX ê �S± ê ]®�îkë^îo�QÀ± ´ �®F1/� � ¸-±B°"!dîkì ýk´ }=��MUfUF|WODI~�TJpS[UFJ�3¡|�J�J�S}� �V�k��¨�} ~ª}-_bNJKSqbFLMl[ÎNJKSq'�S} �?}/w�F0r�F0M|} ®�FLqbphWBFLqb��zSN�[iFÂnvTbqbF0P�WBTJKh[�flMUpSWBfUXZTJK���TJM[ifUTbWODSNJ[ifUXjW�NJWBfUXZ\]Xtf�rÂKGF0f�x�T�MU¥b[L} ÿ �&�&�Z8bîkÿbì�®{µQë�îQ®¬¶�±Bë^± ê °²±f��1eìU±Oµ ´ �®[�îh�5³�5ÿb®S ê µk°�Àîk® ´ �G� ¹ ¡�º�ÜÃ�J��Äb�J�S�h¡|�J�G¡�}� �b |��¨�} �S}§_VflF0xENQMUfL} ÿ ®S°�ìUî¥�kÿ ê ° ÀîQ®Y°²îI°.G±-¸�ÿ���±Bì� ê µQëA¶�îkëtÿb° ÀîQ®�î � � µkì ý îh��@GµQ�® ´ }a�MlXZKSWBF0fUTJK�G�KGXZ\JFLMl[UX^f�r;a�MlFL[l[0��¡|�J�Q�h}

� ��Rk� ½ }�¨oNJHJKGFLML���/}dceNQpGT�nvTk\{��NQKSqSGª}P¹'MUXZF0H�F0M|}¿��KhNQPZr][UXj[vTQ��N s KSXtflF	W0NQRhNJWBX^f�rn/pSPtflXt�£[iFLMU\�F0MvqbF0PjN�rV��PZT�[l[v[irb[ifUFLnäx�XtflD¿NoHJF0KSF0MONQP�w	NQMl¥JTk\]XjNQKÔNJMUMlXZ\�NJPERGMUTbW0FL[l[0}¢£Kü_�}Ã_�}?��Pt�ÀN©NJKSq�_�}'u�DSNJ¥]MlN�\kNQMUfUD]r��eF|qbXtflTJMO[0� � µk°�ì�A@�³U1e®{µQë»�k°  ê � ±B°.Gî¥� ´ �®¶h°£î ê Sµ ´ °  ê � î¨��±Bë ´ }{w	NQMOWBFLP ½ FL¥]¥JF0M|��¡L�����G}� �V�k�/�h}=ð�F�NJKSq _�}=[3X�}��GT�PZqGX^KGH`NQPZHJT�MUX^fUDSnIÜ��ÁWBTJnvRGpGflNkflX^T�KSNQPEnvFBflDGTbqY��T�M s KGX^fUF»�¼E½ RGMlT]W0FL[l[iF|[/x�X^fUDÂPZF0\�F0P^�²qbFLRhFLKSqbFLK�fvflMlNJKS[iX^fUXZTJKh[0} ÿ �&�&�\�GìUµQ® ´ µ ê ° ÀîQ® ´ îk®
�îh�$�-ÿb®h ê µk°�Àîk® ´ �G�]� ¹ �Jº�Ü ������Äb�J�J�S�S¡|�J�Q�h}
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)+*-,/.1032546.87:91,<;>=@?A;CBD;>2/4>=<03E8;F7:*G7:B1B103,<0IHJ*87:KJ?L7NMF,<HO7P,/,67:46Q$,/.D;C2<,R7:,<;S2/987P4>;S;>TU91K3HV2<03HV*91=<HVE1K3;>WYX12<03*1ZG,/.1;[2/,/=<X14>,<X1=/;GHP\],<.1;-W^HUB1;>K+_5,/.D;$W^;>,<.1HUB`91=/;>2<;>*U,/;>Ba.D;>=/;-;>*1Kb7:=<ZV;>2H:\S7:EcHVX1,dHV*1;-HV=<B1;>=FH:\CW`7:ZJ*103,/X1B1;d,/.1;-2/03e>;GHP\@,/.1;-W^HUB1;>K32S,<.87:,F4f7P*gE8;-2/HJK3hV;>Bjib03*,/;k=/W^2FHP\C,/.1;-4f7P=/B103*87PKI03,+MlH:\C,<.1;m2<,R7P,/;-2/987P4>;fn>opEUM`KIH:?A;>=<0I*DZ^,/.D;m4>HJW^91K3;>TU03,+M^HP\C,/.D;7:*c7:K3MU2/032C03*`,/;k=/W^2SHP\q2<987:4>;-7:2S?A;>K3Kr7:2S4>HJW^91K3;>TU03,+Mts
)+*u,<.1;	4>HV*U,/;kTt,lH:\m;kTv7P4>,`2/HJKIXD,/03HV*jH:\-2/,/HU46.87P2/,/034	W^HUB1;>K32NoC,<.1;jwyxNzU{>|V}	~:���VxN�f}<~7:9D91=/HU7:46.g7:K3K3H:?S2@,/H-;>TU91=/;k2/2�,<.1;F03*U�8*103,/;k2/03W�7PK1ZV;>*D;>=R7P,/HV=[��HP\]7P*��1�5��03*l,/;>=<W^2AH:\�m�pW�7P,/=/034>;k2q4kHVW^03*1Z�\y=/HJW�2<HVW^;F�6|V���v|Jz1xNz1wb{Gib2<X1E1*1;k,/2AH:\�2/W�7PK3KI;k=q2<,R7P,/;S2/9c7:4>;fnS7P*1B,/H�0IWl91K3;>W^;k*t,d,/.1;l2/HJKIXD,/03HV*	H:\S,/.1;l46.87:=67:4>,<;>=/032/,<034�2<,/;f7PB1MJ��2<,R7P,/;^2<HVK3X1,<0IHJ*a;>�UX87:,<03HV*

��� �Y�!�	?S03,/.1HJX1,F4>HVWl91X1,/03*1Z^7P*1B	2/,/HJ=/03*1Z	��� �1o@�f�Doq�N�1o��1op�1�<�/_�,<.1032F,/;>46.1*103�UX1;7:K3K3H:?S2r,<H$W^H:hJ;5,/.1;S2<,/HV=67:ZJ;SE8HJ,/,/K3;>*D;>46Q$\y=<HVW ,/.1;S03*U�8*D0I,<;>2/03W`7:KVZJ;>*1;>=67:,<HV=@W`7:,/=<03T¡,<H,/.D;$91=/HJE87:ED0IK303,+M-hV;>4>,<HV=NsC¢dK3K�,/.1;$?AHV=<QU2A\yHV=��1�]��4>03,/;>B£7PE8H:hJ;F?C;>=<;$03*12/9D0I=<;>B`EUM^,/.D;9103HV*D;>;>=/03*1Z�?CHJ=/QgHP\��5Kb7P,/;f7PXu� �J¤k�CHV*a�U,<Ht46.87P2/,<0I4l¢�X1,<HVW`7:,R7¥��;>,+?AHV=<QU2fs`�U03*14>;G,/.D;,/;k*12/HJ=¡7:K3ZJ;>E1=R7[W^;k,/.1HUBG032SE87:2<;>B`HV*l4>HVWl98HJ*1;>*U,/2AH:\5,/.1;F*1;>,No87P*1B`,/.1;>=<;6\yHJ=/;FHV*`,/.D;{>wy}k¦t�Nw§¦t}<xSH:\�,/.D;S*1;>,foJ?A;S2/.87PKIKDH:\y,<;>*G=/;6\§;>=@,/H[0I,@7P2]7©¨/2/,<=/X14k,/X1=<;>B^2<HVK3X1,/03HJ*mWl;>,/.1HUBrs ª
«S.1;-7:9191=<Ht7P4R.�0I2dE87:2<;>B	HV*£7¥4>HV*12<,/=<X14>,/03HJ*£HP\C,/.1;-2/,67:,<;m2<987:4>;-03*`?S.1034R.a7-4>;>=¬�,R7P03*�S7:=<,/;>2<0b7:*`91=/HUB1XD4>,�HP\q=/;N7:46.87:EDKI;F2<,R7:,<;>2�HP\q4>HJW^9cHV*1;k*t,<2S032C9c;>=+\§HV=/Wl;>BroUK3;f7PB103*1Z;>hJ;>*U,/X87PKIK3Mg,<Hg7G��}/|N®V¦U�NwS{§�v~J�6x��@�	,<.87:,F03*14>K3X1BD;>2$,/.D;^7:4>,<X87:K�}<x6~V�6¯1~V�N°3�3°bwy±¥{>xfwF²���_03*gZV;k*1;>=R7PK+o�,/.1;-91=<HtBDX14>,F2/987P4>;-4f7:*	E8;-WGX146.`E103ZVZJ;>=�,<.87:*	,/.1;G7:4k,/X87PKq2<,R7P,/;-2/987P4>;Vs)+*	HV,/.D;>=F?CHJ=/B12No�,/.1;^�³�gW`7NMG4>HV*U,R7P03*£W`7:*UMG*1HV*v��=<;f7:46.87PE1K3;m2<,R7:,<;>2^i´,/.87P,¡?A;-2/.87PKIK4f7PKIK[{§�µ¦U}>°b|J¦V{fnks�¢�4>4>HJ=/B103*1Z¶,/Ha,<.1032^2/,<=/X14k,/X1=<;>B�hU03;>?·H:\$,/.D;g2/,67:,/;�2/987P4>;£,<.1;a� �W�7P,/=<0I4k;>2�4f7P*gEc;mB1;k=/03hV;>Bps�«S.1;-91=<HVE87PE103KI03,+MGhJ;>4>,/HJ=F0I2d2/03e>;>Ba7:4k4>HV=<B103*1Z^,<H��@�pocE1X1,fo;>hJ;>*`0¸\5,/.1;k=/;m7P=/;F2/91XD=/03HVX12A2/,67:,<;>2foc,/.D;¡,<;>*12<HV=�7:K3ZJ;>E1=R7-7:9D91=/HU7:46.`KI;N7:B12A,/H-;>T17:4>,S2<H:�K3X1,/03HJ*g� �J¤Uo8�N�k�/oVE1XD,C,<.1;�2<,/HV=67:ZJ;¡7:*DB^4>HJW^91X1,67:,<0IHJ*87:KU4>HJW^91K3;>TU03,+MFW�7NM$Ec;�03*14k=/;f7P2/;>B03*`91=R7P4>,/034>;$,<Hm,<.1;$9cHV03*U,C,<.87:,S,<.1;m7PB1hV7:*U,R7PZV;>2AH:\5,/.1;[,/;>46.1*103�UX1;m7P=/;FK3HV2<,fs
¢¹?L7NM¶,/HºH:hJ;>=/4kHVW^;`,<.1;£4k=/;f7P,/03HV*�H:\$2/9DX1=/03HVXD2�2<,R7P,/;>2`032^,<HºZV;k*1;>=R7P,/;a7º¯D°¸�f¯�IxN»Nx>�S}/x¬�µ}<x>{>xNz1wy~Jwy°´|Vz¶H:\�,/.D;G\yX1K3KAW^HUB1;>K³,/.87P,¼7P4>,/2GK303QV;^7j¨¬�8K3,/;>=<ª£?S03,<.a=/;>2<98;>4k,�,<H,/.D;£2<91X1=/03HJX12^2<HVK3X1,/03HJ*12fs�¢d*�7:ED2/,/=67:4>,`HJ=^.103ZV.½KI;khV;>KdW^HUB1;>K�¾¿4N7:K3K3;>Bj.1;>=/;j�6~:{>°b�
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� À@Á]Â¡Ã�ÄSÅ�ÆAÇ¡ÃDÁ@È�ÉgÁ�À5ÊmÄSÈFÃ£ËNË>Ë
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²���i�ÌÙnº��²d�ciÍÌÏe>n�%Ð�h�h��²d��iÍÌ � n

7:*1B`,/.D;$*UX1WGE8;k=CHP\q2/,67:,<;>2�032f_#¹�ÒÑ ²d�8i�ÌÙn�Ñ-� �BÓ eÔ�@� u # �



êfëDË3êVËaÆAÇ¡ÃUì>íjî@Å�ì+Âmí5ì/î@ïpÁ@Ã`Ç�ÂFÈ�ÈFÁ@ðpì+Â�ì>À5ì>ÄAÂ¡Ã �
2/,67:,<;>2fsBÕ@7:46.g2<,R7P,/;$acp�!iWd e f��h���Ef^d � nSHP\],<.1;$ZJKIHJE87:K�WlHUB1;>K�4f7P*gE8;-03B1;>*U,/0Û�8;kB�EUM`,/.D;*UX1WGEc;>=Udj� ix�h�h�Ri<iWdKeØnE#�g�mJd�gfnE#�� �f�N� nE# � m£d � oc2/HG,/.c7:,�?A;$2<.87:K3Kr03*1BD0I4N7:,/;-7G2/,67:,<;;>03,/.D;>=¡7P2S,/.1;F*UX1WGEc;>=Ud5HV=�7P2S,/.1;FhJ;>4>,/HJ=�acpH:\52/03e>;F�Ús)+*a4f7P2/;lH:\�2/�UX87P=/;lW�7:,<=/034>;>2No50Û\.!�7:*1B�6¹7:=<;^03*U,/;>=<91=/;>,<;>Bu7:2-2/,67:,/;l,/=67:*12<0I,<03HV*W�7P,/=<0I4k;>2�HP\C,+?CHlB1032/4>=<;>,/;G,<03W^;$Òg7:=<QVH:hl4R.c7:03*12foÖ0I,d032�03W^Wl;>B10b7N,/;d,/H`=/;>4kHVZV*D0Iek;�i´2/;>;ÕF7NhU0IHG03*��3�k�N�´n�,/.87P,7A!0I2d,/.1;-,/=67:*12<03,/03HV*g9D=/HVEc7:E103K303,/03;>2SW�7P,/=<0ITlH:\C,<.1;-91=/HU4>;>2<2$HVEv�,R7P03*1;>B^7:2503*1B1;k98;>*DB1;>*U,C4kHVW^9cHV2<03,/03HV*$HP\µ,<.1;S,+?AH¡HJ=/03ZV03*87PKU91=/HU4>;>2<2/;>2NsA)+*1B1;>;>BpoJ\yHV=5,/.D;ZVK3HJE87:Kc2/MU2/,<;>W·,/H-W^H:hV;³\y=<HVWÖac���i�d e fh���h��f^d � n@,<H�ai � i[j e fh�h����fKj � n@;N7:46.`4>HVWl98HJ*1;>*U,°	.87P2m,<H�WlH:hV;[\y=/HJW×d � ,/H�j � 7:,$,<.1;G2R7PW^;-,/03W^;-2/,<;>9roC7P*1Ba,/.D0I2[0I*DB1;>;>Ba.87P919c;>*12?S03,/.g7[91=/HJE87:E103K303,+MG,/.87P,S032C,<.1;$91=<HtBDX14>,�HP\q,<.1;F91=/HJE87:E103K303,/03;>2AH:\@,/.D;¡K3HU4f7PK�W^H:hV;k2fs¢dZt7:03*a0Û\¡?A;`4>HV*D2/03B1;>='!�7P*1B£6�7P2m,<.1;`03*U�8*103,/;k2/03W�7PK@ZV;>*D;>=R7P,/HV=lH:\F,+?CH	,/03W^;4>HJ*t,<03*tXDHVX12GÒg7:=<QVH:hU0b7:*a91=<HU4>;>2/2<;>2fo�,/.1;>*¡
�032-,/.1;`03*U�8*103,<;>2/03W�7PK5ZV;>*1;k=R7:,<HV=GHP\¡,/.D;91=<Ht4k;>2/2GHJE1,R7P0I*D;>B£EUMg03*1BD;>98;k*1B1;>*U,-4>HVWl98HJ2/03,/03HV*�H:\C,<.1;^,+?AH`HV=/03ZJ0I*c7:KrHJ*1;VsG)+*DB1;>;>B,/.D;^Ec;>.87NhU03HVX1=$HP\�,/.1;l03*1B1;>9c;>*1B1;k*t,G4kHVW^9cHV2<03,/03HV*gHP\¡�gA«�Òg 032$,<.1;^2<X1WâH:\�,+?AH,/;k=/W^2N_5,/.1;��8=/2<,�A«�ÒgjWlH:hV;>2@?S.D0IK3;Vo17P,C,<.1;�267:Wl;�,/03Wl;Vo:,/.D;¡2<;>4>HJ*1B`HV*1;FB1HU;>2A*1HV,W^H:hJ;mi�!I��¤ < nAHJ=Sht034>;khV;>=<2R7`iW¤ - �J6-n>sØ E12<;>=/hJ;u,/.87P,ã7½2/MU2<,/;>WáHVE1,67:03*1;>B EUM�,/.D;Ü03*1BD;>98;k*1B1;>*U,º4kHVW^9cHV2<03,/03HV*�H:\G�A«�ÒgA2NoS4f7:*jWlH:hV;G\§=/HVW�7	2/,R7P,/;Ùac-��i�dke5f��h�h�^f�d � nG,<Hº7	2/,67:,/;�ai ��i`j@e5fh���h��fkj � nHV*DKIM	0Û\�03,$;>TU032/,/2-HV*D;�7:*DBaHV*1K3M	HV*1;l0I*DB1;>T©°	2/X146.j,/.87P,Fd � Ú�Ûj � o52/03*14k;^?A;�7:=<;^03*7l4>HV*U,<0I*UX1HJX12�,<03W^;F;>*UhU0I=<HV*1Wl;>*U,foc7:*1B	03*1B1;>;>B	,/.D;m,<;>*12/HJ=F2/X1W¹91=/HUB1X14k;>2m7GW`7:,<=/03T03*j?S.1034R.�7:K3KS,/=67:*12<0I,<03HV*j=R7P,/;>2`7:W^HJ*1Zg2<,R7:,<;>2`,/.87P,^B10ÛÑ�;>=^EUM¶W^HV=<;^,<.87:*�7	2<03*1ZVK3;4>HJW^9cHV*1;>*U,S7:=<;$2/;>,d;>�UX87:K�,<HGe>;>=<H8s¢d*©7P2/9c;>4>,d,/.87P,SB1;>2/;k=/hV;k2O7P,/,<;>*U,/03HV*`032S,/.87P,S;>hV;k*�0Û\5,/.1;$03*U�c*103,/;>2<0IW`7:KcZV;>*D;>=R7P,/HV=H:\A,/.1;-ZVK3HVEc7:Kr2<MU2/,/;kWÙ032F=/;>?S=<0I,<,/;>*	X12<0I*DZ^HV*DKIM`,<.1;m03*U�c*103,/;>2<0IW`7:K�ZJ;>*1;>=67:,/HJ=/2$HP\C,/.D;4>HJW^9cHV*1;>*U,@2<MU2/,/;kW^2foU*D;>hV;>=<,/.1;kKI;k2/2¡7P*^;>hV7PK3X87:,<0IHJ*mHP\q,<.1;�;>TU91=<;>2/2<03HV*`K3;f7:B12A,/HG7FW`7N�,/=<03T^H:\@2<0Iek;¡;k�tXc7:Kr,<HG,/.1;F91=<HUB1X14>,dH:\@,/.1;F2<0Iek;$H:\@,/.D;¡4kHVW^9cHV*D;>*U,/2fs5«S.D;$03*t,<;>=/;k2/,/03*1Z9cHV03*U,r032r,<.87:,5,/.D;C;>TU91=<;>2/2<03HV*-*1;>;>B-*1HV,5,<H�Ec;C;>hV7PK3X87:,<;>B$;>TU91K3034>03,/K3M�_c0I*DB1;>;>B-;f7:46.-,/03W^;,/.c7:,C7P*m;>K3;>Wl;>*U,�YV�ÜSdH:\"! 0325X12/;>BpoU?C;AHV*1K3M$*D;>;>B^,<HF4>HVWl91X1,/;A03,/2@hV7PK3X1;L7P4>4>HJ=/B103*1Z$,<H,/.D;$,/;>*D2/HV=d91=/HUB1XD4>,SB1;6�8*D0I,<03HV*roU?S.10346.`=/;>�UX103=<;>2¥� Ýj�$7:B1BD0I,<03HV*87PK8WGX1K3,<0I9DKI034f7P,/03H:*12Ns¢�W^HJ=/;�;Øè^4>03;>*U,SW^;>,<.1HUBG.87:2SEc;>;>*g;kTt9DK×7P03*1;>B^03*	�I�k�N�/sq�U03*14k;¡,<.1;$,<;>*12/HJ=S2/X1W·032B1;6�c*1;>B-0I*[,/;>=<W^2rHP\1,/;>*12<HV=@9D=/HUB1X14>,No:?A;@;>TU91Kb7:03*$.1H:?	?A;C4f7P*m7NhVHJ03B¡,<.1;@4>HJ*12/,<=/X14k,/03HV*H:\�,/.D;S4>HVWl91K3;>,/;AW�7P,/=/03TF03*m,<.1;S,/;k*12/HJ=@91=/HUB1XD4>,@4f7P2/;VoJ\yHJ=5,/.1;SZJ;>*1;>=67:Kc2/03,/X87P,/03HV*[H:\"�W�7P,/=<0I4k;>2«! � o:HP\82/03e>;�# � %U# � s�Þ1HJKIK3H:?S03*1ZA,/.1;AW^;k,/.1HUB$91=<HV9cHV2<;>BGEUMO�]K×7P,/;f7PXro:,<.1;�! �W�7P,/=<0I4k;>2L7P=/;d4>HV*12<03B1;>=/;kBg2/;>�UX1;k*t,<0b7:K3K3MtoJHV*1;F7:,S7$,<03W^;VoJ;>TU91K3HV03,/03*1ZF,<.1;F;>�UX87:K303,+M��3�k�N�¬_
!� �ß�5� e ! � � �Ô�@� eNà«á - Z MÜMÜM - � R - �x´ Z MÜMÜM - ��â � iW¤ T- � ��! � n � à�ã á - Z MÜMÜM - � R - �E´ Z MÜMÜM - ��â i<�f�Ds �Jn

?S.1;>=<;�a# � � #�e � ���h�k# � Ó e � # �5ä e � ���h� � # � o17:*1B à�áæå R çxâ +�è çNff��é å M ç / å M ç 032S,/.D;¡W`7:,<=/03TB1;>2<4>=/03E103*1Z`7:*	iWY�f^]knA98;>=¬\y;>4>,d2/.UX>ê^;F9c;>=/WGX1,67:,<0IHJ*r_
i à áæå R çxâ n ��R S �Öë �á0Û\"j$��i�d5W^HUB�Ytn � ]�muiWd³B103h'YUnç HJ,/.1;>=<?S032/; �

«S.1;k=/;6\yHJ=/;Vo�7¥hV;>4>,<HV=¬��W`7:,/=<03TGWGX1K3,/0391K3034f7:,<0IH:*G4N7:*gEc;$9c;>=+\yHJ=/Wl;>B`X12/03*1Z��âhV;>4k,/HV=9c;>=/WGX1,67:,<0IHJ*12@7:*1B'� WGX1K3,/0391K30¸4N7:,/03HJ*12�H:\r,<.1;S,+MU98;Oì � i�¤ T- � �G! � n>s5Òg7:,<=/03T9¤ T- � �G! �



� À@Á]Â¡Ã�ÄSÅ�ÆAÇ¡ÃDÁ@È�ÉgÁ�À5ÊmÄSÈFÃ£ËNË>Ë
.87:2^7�98;k4>X1K30b7:=G2/,<=/X14k,/X1=<;V_g03,-0I2-2/03Wl91K3M£W`7:,/=<03T�! � =/;>9c;f7P,/;>BÖa# � ,/03Wl;>2$H:hV;k=G,/.1;B10b7:ZVHJ*87:K+o³.1;>*14>;	03,G032G*1HV,G*1;k4>;>2/267:=<M�,<Ha2/,/HJ=/;	03,G,/Ha4>HJW^91X1,<;`,/.1;ghJ;>4>,<HV=+�+W�7P,/=<0ITWGX1K3,/0391K3034f7:,<0IHJ*rs1«S.D;�4>HJ2/,@HP\µ,<.1;¥°J�+,/.-WGX1K3,/0391K3034f7P,/03HV*F032�íGi�a# � �ïî �Ü! � �ynko:?S.1;>=<; î �Ü! � �0I2S,<.1;$*UX1WGEc;>=AH:\q*DHV*U�+e>;>=<H^;>*U,/=<03;>2�HP\�! � oD2/HG,<.87:,S,<.1;F,/HV,67:K�4>HJ2/,dH:\«ì � !·032

íÅð�# � �²�5� e î �Ü! � �# �ñ
0I*D2/,/;N7:BaH:\Uíji î � òS�yn6op,/.87P,F0I2F,<.1;G4>HV2<,$H:\S,/.D;GWGX1K3,/0391K30¸4f7P,/03HV*l?S.1;>*�!â032F2/,<HV=<;>Ba03*
2/987P=/2/;O\yHV=<W£s�)§\�!!� � ��@� e ! � oU,/.1;k* î � òS��� � ��@� e î �Ü! � �/ot7P*1B^,<.1;FWGX1K3,/0391K3034f7:,<0IHJ*E87:2<;>BgHV*`2<.tX2ê^;¡032�7PB1hV7:*U,R7PZV;>HJX12A0¸\5,/.1;FW`7:,/=<03Tm032S*1HJ,S,/HUHG2/987P=/2<;Vs
µ�¶�·xµ�·k¶ ¸F¹�ºU»>¼�½�¼�¾$¹"½�¿�À�¼�½�»©¿�ºOÁÆÁU¹"¾b¹"ºUÁO¹"º�À�Ã�¼�ÄÅ¾$¼�»vÂKÀ�Âx¼�º
«S.1;g7:EcH:hV;^HJE12/;k=/hV7:,<03HV*12G7:=<;^*1HJ,mhJ;>=/M¶0I*U,<;>=/;>2<,/03*1Z�\y=/HJW 7:*j7:919DKI034f7P,/03hV;G9cHV03*U,$HP\ht03;>? 2/03*14>;gXD2/X87PKIK3M	,/.1;`2<,/HU46.87:2<,/034`91=/HU4>;>2<2/;>2`03*UhVHJKIhJ;>Ba03*º7:*j7:9191K3034f7P,/03HV*º7P=/;l\�7:=\y=/HJWÝEc;>03*1Z-0I*DB1;>9c;>*1B1;>*U,Ns��;>,AX12A03*t,<=/HUB1X14k;¡7FhJ;>=/MG2<0IWl91K3;C;kTv7PW^91K3;A,/H$;kTt9DK×7P03*G.1H:?j,/.1;d,/;>46.1*103�UX1;d4f7:*lE8;7:9191K303;>B^7PKI2<H$03*G4f7:2<;�HP\rB1;>9c;>*1B1;>*D4>03;>2fsAÎa;S4>HJ*12/03B1;>=S,+?AHmA«�Òg�7ó e 7:*1B9ó g B1;6�8*D;>BEtMl,/.1;O\yHVK3K3H:?S03*1ZFW�7:,<=/034>;>2N_

��eC� ç �ç Ý�ô ô� õ ÝUõ �9gS� ç �ç Ý�ô ô� ö ÝUö��;>,AX12A4>HV*12<03B1;>=A,/.1;FA«�Òg�óa=/;>2<X1K3,/03*1Z[\y=/HJW�,/.D;�4>HJW^9cHV2/03,<0IHJ*$H:\"ó e 7:*1B9ó g ?S.1;>*?C;G03W^9cHV2<;$,/.c7:,m7l,/=67:*12<03,/03HV*�\y=/HJWÙ2<,R7:,<;^çl,/H`2/,67:,/;g�¥0I*Ùó�em4f7P*£.87P919c;>*aHV*1K3Mg0Û\Ro2/03WGX1K3,R7P*1;>HVXD2/K3Mto�ó"gGWlH:hV;>2O\y=/HJW�2/,67:,/;gç`,<H£2<,R7P,/;a�VoA7:*1B¶ht034>;khV;>=<2R71s÷ó�.c7:2[\yHVX1=2/,R7P,/;>2No1*UX1WGEc;>=/;kB-\y=/HJW çO,/HméDoVE1XD,@,/.87P,C?A;S2/.c7:K3K803*1BD0I4N7:,/;SEc;>K3H:?u7:2@9c7:03=/2AH:\�2/,67:,/;k2KIHU4f7PK�,/H9ó�e¡7P*1B�ó"g:s@Òg7P,/=/03T���HP\],<.1;$A«�ÒgøóÜ032SZJ0IhJ;>*^EUM
���

ç�f6ç çNff� �rf6ç �rfN�çNfRç Ý�ô ç ç ôçNff� ö ÝUö ç ç��fRç õ ç ÝUõ ç��ff� ç õ ö Ý.öùÝÐõ
)§\µ?A;SB1;>K3;>,<;S\y=<HVW·� e 7P*1B`� g ,<.1;�;kKI;kW^;>*U,/25,<.87:,@4kHV*14>;k=/*`,/.1;S*DHV*G03*1B1;>9c;>*1BD;>*U,E8;>.c7Nht03HJ=$H:\C,<.1;G,+?AH©A«�Ò�A2fop,/.87P,$032¡,<H`2R7NMUo�0Û\C?C;GBD;>K3;>,/;-\y=<HVW��'em7:*DBº�9g-,/.1;;>K3;>W^;>*U,<2$,/.87P,F=/;>91=<;>2/;k*t,G,<.1;[�8=/03*1Z`H:\S,/.D;G2/03WGX1K3,R7P*1;>HVXD2�;>hJ;>*U,Bú^g:op?C;-HVE1,67:03*	,/.1;,+?CH-\yHJK3KIH:?S03*1ZFW`7:,/=<034>;>2F�Fûe 7P*1B	�Fûg s

� û e � ç �ç ç ç� õ ÝUõ � û g � ç �ç ç ç� ö Ý.ö



êfëDË3êVËaÆAÇ¡ÃUì>íjî@Å�ì+Âmí5ì/î@ïpÁ@Ã`Ç�ÂFÈ�ÈFÁ@ðpì+Â�ì>À5ì>ÄAÂ¡Ã ü
«S.1;$4kHVW^9cHV2<03,/03HV*GHP\q,/.D;¡03*1BD;>98;k*1B1;>*U,FE8;k.87NhU0IHJ=CHP\�ó e 7P*1B�ó g KI;N7:B12S,<H

� û � � û e �j� û g � ç�fN�ÿç�fN� �rf6ç ��ff�çNfRç ç ç ç ççNff� ö ÝUö ç ç��fRç õ ç ÝUõ ç��ff� ç õ ö ikÝUöùÝÐõcn
«S.1;-=/;>2<X1K3,/03*1Z`W�7P,/=<0IT��FûpB10ÛÑµ;>=<2F\y=<HVWâ�ÝHJ*1K3M`0I*�,/.1;[�8=/2<,F=/H:?$ocE8;k4f7:X12<;G,/.1;-�c=/2/,=/H:?½4>HV=<=/;>2<98HJ*1B12S,/H-,/.D;�2/,67:,<;�03*G?S.10346.^,/.D;>=/;F032C7F2<0IWGXDKI,67:*1;kHVX12@46.87P*1ZV;SHP\r2/,67:,/;F03*,/.D;$,+?CH-4>HJW^9cHV*1;>*U,<2fs5Îa;�4N7:*`=/;>?S=<03,/;G�Ý7P2

��� � û m�ý
?S.1;>=<;$ý·0I2A7:*^7:9D91=/HJ91=/0b7:,<;G¨/4>HJ=/=<;>4>,/03*1Z[\�7P4>,/HJ=/ª`ib4>HJ=/=/;k4>,/03*1Z-W�7P,/=/034>;k2Rn>sp)§\r?A;�?S7:*U,,/HG;kTt9D=/;>2<2O7PK32/HG,/.D;¡4kHV=/=<;>4>,<0I*DZG\�7P4>,/HJ=�7:2UþF=<HV*1;>46QJ;>=�;>TU91=<;>2/2<03HV*gHP\]W`7:,<=/034>;>2A?S.10346.7:=<;$=/;kK×7P,/;>B`,<HG,/.1;F2/03*1ZJK3;¡4kHVW^9cHV*D;>*U,/2foU,<.1;>*`?A;$4f7:*`HJE12/;>=<hV;$,<.87:,

ýÝ�øô ��ÿý·�
ç�f6ç"ç�fN� ��fRç �rfN�ç�f6ç Ý�ô ç ç ôç�fN� ç ç ç ç�rf6ç ç ç ç ç�rfN� ç ç ç ç

?S.1;>=<; ÿýY4N7:*^Ec;$=<;>?S=/03,/,<;>*g7:2BÝUýÙe«�©ý�g�m©ý�����ý��Usq�]KI;N7:2/;[*1HV,<;�,/.D;$X12/;FHP\q,/.D;,/;k*12/HJ=m91=<HUB1X14>,NoC7:*aHJ98;k=R7:,<HV=-?S.10346.a0I2[X12/X87PK3KIM	7:2/2<HU4>0b7:,/;kBº,/H�B1032/4>=<;>,/;`91=<Ht4k;>2/2<;>2fs«S.1032r032pE8;>4N7:X12<;C,<.1;@2/03WGX1K3,67:*1;>HJX12�;>hJ;>*U,r4f7PX12/;>2@7�4R.c7:*1ZJ;@H:\12/,67:,<;C03*$7:K3KV,<.1;CA«�ÒgA203*UhVHVK3hJ;>B^03*^,<.1;$2<Mt*D4R.D=/HV*D0IeN7:,/03HJ*ãi´4f7:K3K3;>B¶¨/2/03WGX1K3,67:*1;>HJX12�å6X1W^9Dª$03*£���VÔk�yn>sÞp03*87:K3K3MUo:?C;F4f7P*`;>TU91=/;>2<2$ý e f�ý g f^ý � f^ý � 7:2ýGeC� � �ÿçç"ç�� ý	gd� � � çç ç��ý'��� � ç �ç"ç�� ý��F� � ç �ç ç��
«S.1;-91=/HUB1XD4>,¥ýÙe��£ý�g[032�,/.D;$4>HV=<=/;>4k,/03*1Zl\�7:4k,/HV=�\yHV=S,<.1;-B10b7:ZVHJ*87:Kc;>K3;>Wl;>*U,/2foc?S.103K3;ý�����ý��$03*12/;>=<,/2d,/.1;F;6Ñ�;>4>,<2¡HP\@,/.1;F2/MU*146.1=<HV*103e>;kBg,/=67:*12<0I,<03HV*rs«5HS7NhVHV03Bd,/HS.87NhJ;]7P*F;>TU91=/;>2<2/03HV*G7:K32<HA\yHV=c,/.1;³B10b7:ZVHJ*87:K+o6,<.87:,p4f7:*FEc;@91=/;k4>HVWl91X1,/;kB7:*DBg2/,<HV=/;kBg03*�Wl;>W^HJ=/MUoV4k;>=/,67:03*£7:XD,/.1HJ=/2�9D=/;6\y;k=�,/Hl?S=/03,/;-7-,/;>*12<HV=d;>TU91=/;>2<2/03HV*	HV*DKIM\yHJ=@,/.1;d=R7P,/;�W`7:,<=/03T��goJHVED,R7:03*1;kB-\y=/HJW�,<.1;�03*U�c*103,/;>2<0IW`7:KUZV;k*1;>=R7P,/HJ=CEUM-B1;>K3;>,/03*1Z-,/.D;B10b7:ZJHV*87PK8;kKI;kW^;>*U,/2N_

���	�nÝ�
 i<�f�Ds éJn
?S.1;>=<;�
�032F7-B10b7:ZVHJ*87:KpW�7P,/=/03T^7P*1B�
j� dEf�d3�q��ø���� � ���ÜdEf^°J�/sA�U03*14>;-,/.1;$;kTt9D=/;>2<2/03HV*\yHJ=�� 032A2/03W^9DKI;k=q,<Hm=<;f7:B`7:*1BG?S=<03,/;�,<.87:,A,/.D;�HV*D;S\yHJ=��`oV?A;�2<.87:K3KcHV*1K3M-4>HV*14k;>*U,/=R7P,/;HV*�� \y=<HVW!*DH:?uHV*rs
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)+*º,<.1;g4f7P2/;`H:\F0I*DB1;>9c;>*1B1;>*U,l4>HVWl98HJ2/03,/03HV*por,<.1;g2/,67:,<;�2<987:4k;gH:\F,/.1;`4>HJW^9cHV2/;kB2/MU2/,<;>WÝ032AHVEUhU03HVX12<KIM-,/.D;OS7P=/,<;>2/0b7:*l91=/HUB1XD4>,SH:\r,<.1;F2/,R7P,/;F2/9c7:4>;>2SHP\q,<.1;�4>HJW^9cHV*1;k*t,2/MU2/,<;>W^2Ns@)+*1B1;k;>B£7:K32<Hm03*^,<.1032S;>T17:Wl91K3;�?A;¡.c7NhV;F,/.87P,f_

²���i�óCnº� ²���i�ó e n�%`²���i�ó g n
E1X1,F,/.1032F032F*1HV,F7:K3?L7NMU2d,/.1;-4f7:2<;VoÖ\yHV=d;>T17:W^9DKI;F0Û\L7PKI2<H^,<.1;m2<,R7P,/;G,/=67:*12<03,/03HV*`\§=/HVW��,/H^ç-03*�ó�e�WGX12/,A.87P9198;k*£7:,S,<.1;F2R7:Wl;F,/03W^;�7P2�,/.D;¡2<,R7P,/;$,<=R7:*D2/03,/03HV*l\y=<HVWÙ�F,<H^ç-03*ó"gVo�,<.1;>*	,/.1;-=/;k2/X1K3,/03*1ZgA«�Òg .87:2dHV*1K3Mg�l2/,67:,/;k2O7PZt7P0I*D2/,�,<.1;G�^HP\C,/.D;¼S7P=/,/;k2/0b7:*91=/HUB1X14k,fsl)+*£ZJ;>*1;>=67:K@?A;G4f7:*	2R7NM�,/.87P,fop0¸\A,/.1;>=<;�7P=/;-B1;>9c;>*1B1;>*D4>03;>2fo³,/.1;^S7P=/,/;k2/0b7:*91=/HUB1X14k,SH:\�,/.1;d2/,R7P,/;F2/9c7:4>;>2AH:\r,<.1;�4kHVW^9cHV*D;>*U,/2@032C7F2<X19c;>=/2<;>,�HP\r,/.1;d2/,R7P,/;d2/987P4>;�HP\,/.1;-4>HVWl98HJ2/;>B`2<Mt2<,/;>W	s@«S.1032d.87:2G¨67:*1*1H:MU03*1ZJªm4>HJ*12/;k�tXD;>*14>;>2O\y=/HJW 7-2<,/HV=67:ZJ;$98HJ03*t,H:\@hU0I;k?�7:2S?S03K3K�E8;FB1032<4>X12/2<;>B	0I*l,/.1;O\yHVK3K3H:?S03*1ZF2/;>4>,<03HV*rs

ñFò^ó6ò �¶ýFû^ö��$ú �mù	ýSú@õB���$ú@ö õ-û^þ ��������ö ���Gú�������� õ-û
ý �^õ"! ù`ü>ý

)+*^ZV;k*1;>=R7PK�,/.1;FB1032<,R7:*D4>;�Ec;>,+?A;>;>*£²d�G7:*1Bl,/.1;F�@�G4f7P*^Ec;F2/X146.^,<.87:,S7:K3Kc,/.1;d2/,<HV=R7PZV;2R7NhU03*1ZmBDX1;F,/H-,/.1;FX12<;¡HP\q7$,<;>*12<HV=�;kTt9D=/;>2<2/03HV*`03*12/,<;f7:B`,<.87:*l,/.1;F;>TU91K3034>03,@2/,<HV=67:ZV;FHP\�ÙW`7NM^Ec;mK3HJ2/,FB1X1;-,/Hl,/.1;G2<0Iek;mHP\C,/.1;G9D=/HVEc7:E103K303,+M^hV;k4>,/HJ=fs$Îa;-2/.c7:K3K5B1032/4>X12<2F,/.103291=/HJE1K3;>W£o17P*1B^9cHV2<2/03E1K3;F2/HVK3X1,<03HV*12NoJ�8=/2<,�?S03,/.g7:*l;>T17:Wl91K3;Vs
#%$'&���&)(*(,+5�-&/.10%2×Þp03ZVX1=<;^�f�DsI�F2<.1H:?S2¡7GÓ[�1�5�Lój,<.87:,d4f7:*gEc;$4>HJ*12/03B1;k=/;>Ba7:2d,/.1;4>HVWl98HJ2/03,/03HV*aHP\�,+?CHaÓ$�1�]��27ó e 7P*1B�ó g H:hJ;>=m,<.1=/;k;�4kHVW^WlHV*	,/=67:*12<0I,<03HV*12"3$�rf43��7:*1B�3�éDsq�5Kb7P4>;>2A?S.1HV2<;S*87:Wl;>2@2/,67:=<,@?S03,/.GK3;>,/,<;>=�YFB1;6�8*D;�4>HJW^9cHV*1;>*U,�ó�e:ot7P*1BG,/.1HJ2/;2/,R7P=/,<0I*DZ�?S03,<.�]dB1;6�8*1;9ó"gJsSÎa;m7P2/2<X1W^;$,<.87:,d,/.1;k=/;G032¡7¥2/;>�UX1;>*D4>;GH:\�#	9DK×7P4>;>2$7:*DB,/=R7P*12/03,<0IHJ*12�Ec;>,+?A;>;>*�]>�D�$7:*1BG]>��#5o�7:*1B`H:\�&Y91Kb7:4k;>2¡7P*1Bg,/=67:*12<03,/03HV*12dE8;k,+?C;>;k*ÐYUé1�7:*1B'YUér&�s"ó�e@.c7:2@,<.1;>=/;Ø\yHV=<;¥&©m^�[2/,67:,<;>2fo>ó"gA.87P2�#�ml�1s�ÞDHV=5E1=<;>hU03,+Mto:?A;S2/.c7:K3KU?S=/03,/;²��¥\yHV=�²d�ciÍóCnko8²��0eS\yHV=S²��ÖiÍó�e>n>o87P*1B�²d��gd\yHJ=L²d��iÍó"gNn>s5¢�9D=/HUB1X14>,d2/,67:,/;[2/987P4>;m�@�4f7:*g,<.1;>*`Ec;$B1;6�8*D;>B£7:2

�@�-��²d� e %`²�� g
7:*1Bg03,A032S2/,/=67:03ZV.U,¬\yHV=<?L7P=/B`,/HGHJE12/;>=<hV;$,<.87:,F²���5��@��s³��HV,<;$,/.c7:,��@�`.c7:2$iW&nmj�Vn �iW#9mº�JnA2/,67:,/;k2focE1X1,S,<.1;F=/;f7P4R.c7:E103K303,+MG2/;>,dH:\«ój.87P2SHV*1K3M'&nm£#7mu�Js¢�4>4kHV=/BD0I*DZg,/H`,/.D;^,/;k4R.D*103�tXD;>2m9D=/;>2<;>*U,/;>Bj03*Ü�3�N�k�¬op7:*1Ba,<.87:,$2<.87:K3K@Ec;GB1032/4kX12/2<;>BW^HV=<;�;>TU,<;>*12/03hJ;>K3M�03*l,/.1;$*D;>TU,�2/;k4>,/03HV*po1,/.D;�\§HVK3K3H:?S0I*DZ$W�7P,/=/03T�#uHP\q2<0Iek;	Ñ �@�"Ñ>%©Ñ �@�"Ñ4f7:*gEc;F4>HV*D2/,/=<X14>,<;>Br_# � 669e��7667g£m ²8:9<; ã e R ã g R ã �>= �Ü69efi`úRn"��6FgJi[úRn��?S.1;>=/;�,/.1;�66 � 7:*DB£6 � i`úRnG7:=/;©Ñ ²�� � Ñ®%¡Ñ ²d� � ÑpW`7:,/=<034>;>2^i×\yHV=9d7+Öèt��fR�2é n>op,/.c7:,-4f7:*7:K3K8Ec;�BD;>=/03hV;kBG\y=<HVW W�7P,/=/03TF6 � oV,<.87:,AB1;>2<4>=/03Ec;>2S,/.1;F=<;f7:46.87PE103KI03,+M$ZJ=R7P91.^«�²SÓ-i@?BA � niW6 � i`úRn$Ec;>03*1Z	,/.1;l4>HV*U,/=<03E1X1,/03HJ*ºH:\�,<=R7P*12/03,/03HJ*�úm,/HgW`7:,<=/03T�6 � o@7P*1BC66 � Ec;>03*1Z	,/.1;4>HV*U,/=<03E1X1,/03HJ*�HP\]7PKIK�,<=R7P*12/03,/03HJ*12SE1X1,Bè13$�rf43���f43�é>é nks
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Þr03ZJX1=/;G�f�Ds3�V_"Õ5TU91Kb7P0I*D0I*DZ¼7PE12/,<=R7:4k,Sht03;>?S2Ns
)+,S032S9cHV2/2<03E1K3;$,/HG2<.1H:?�,/.87P,I#�032�7-2/X19c;>=/W`7:,<=/03T^HP\�6 iW6 4f7:*`Ec;$B1;>=<0IhJ;>B`\y=<HVWJ EUMG4f7:*14k;>K3KI03*1ZG=<H:?S2�7:*1Bl4>HVK3X1Wl*12A4>HV=<=/;>2<98HJ*1B103*1Z^,<HG2/91XD=/03HVX12S2<,R7P,/;>26n>s¢ 2/03W^03Kb7:=A,/;>46.1*D0I�UX1;-4f7P*gE8;G7:9D91K30I;kB`\yHV=d,/.1;-B1;6�c*103,/03HV*`H:\A,/.1;-=R7P,/;-W�7:,<=/03T��goEUM^E1XD0IK3B103*1Z-7-W�7:,<=/03T�KÝH:\@2<0Iek;ùÑ �@��Ñ>%ÐÑ �@��Ñ¸_K � 6��e«�L6�'gJm ²8M9N; ã e R ã g R ã �O=QP i[úRn>�Ü6ùefi[úRn��J67gVi`úRn§�?S.1;>=<;$,/.D;R6� � i3\§HV=�d�+�èt�rf6�>é:n@7:=<;'Ñ ²d� � Ñ2%ÐÑ ²�� � ÑJW�7:,<=/034>;>2NoU,/.87P,C4N7:*g7:K3K�Ec;¡BD;>=/03hV;kB\y=<HVW�,<.1;`0I*v�8*103,/;>2<03W�7:K5ZJ;>*1;>=67:,/HJ=�� � H:\Bó � o5EUMa4>HJ*12/03B1;k=/03*1Za4>HJ*t,<=/03E1X1,<03HV*12-H:\$7:K3K,/=67:*12<03,/03HV*12dE1X1,Bè13$�rf43���f43�é>éts5)+,S032d98HJ2/2/03E1K3;F,/Hl2/.1H:?�,/.c7:,SKY032�7-2/XD98;>=<W�7P,/=/03TlH:\�âi'� 4f7P*�Ec;$B1;k=/03hV;>Bl\y=<HVWLK·EUM^4f7P*14>;>K3K303*1Zm=<H:?S2�7:*1Bl4>HVK3X1Wl*12A4>HV=<=/;>2<98HJ*1B103*1Z^,<H2/9DX1=/03HVXD2@2/,67:,/;k2Rn>oc7:*1B-,/.c7:,@4f7P*GE8;SXD2/;>B¥\yHV=5,/.D;�4>HJ=/=/;k4>,C4kHVW^9DX1,R7P,/03HV*$HP\µ,<.1;�2<,/;f7PB1M2/,67:,<;$91=/HJE87:ED0IK303,+M-hV;>4>,<HV=Ns

TVU$�)WX$��ZY �Z$M[V&Q(,(,+5�/&-.10��¹«qH[KI03Wl0I,5,<.1;F*tXDWGE8;>=³H:\q2<91X1=<0IHJX12A2/,R7P,/;>2d03*^,/.D;�4>HJ*12/03BU�;>=<;>BG;>T17:Wl91K3;Vof7P*m7:E12<,/=67:4>,5B1;>2<4>=/0391,<03HV*-H:\8,<.1;C2<MU2/,/;kW�4f7P*mEc;CXD2/;>B-,/HF7:9191=<HV91=<0b7:,/;kKIM91=<;6��2<;>K3;>4>,d,/.1;F2/XDE12/;>,<2�HP\r,/.1;F2/,67:,<;>2S,/.87P,C2<.1HVXDKIBl;>*U,/;>=S03*l,/.1;FS7:=/,<;>2/0b7P*�9D=/HUB1X14>,NsÞDHV=5;>T17:Wl91K3;Vo:?A;�4f7P*G4>HV*D2/03B1;>=A,/.1;d*1;>,�ó å H:\"Þp03ZVX1=<;m�f�Ds��¡7P2C7:*^7PE12/,<=R7P4>,C=<;>91=<;6�2/;k*t,67:,<0IHJ*$H:\U,/.1;³HV*1;@03*$Þp03ZVX1=<;L�N�1s3�Vok?S03,/.F91Kb7:4>;�\$�¥¨/2<X1W^W`7:=/03e>03*1ZJª5,/.1;@2<,/=<X14>,/XD=/;AH:\91Kb7:4k;>2�]k�1�rfh�h���Ef^]>��#^7P*1BFòFé`¨/2<X1W^W`7:=<0Iek0I*DZVªS,/.D;S2/,/=<X14>,<X1=/;FH:\r9DK×7P4>;>2�YUéD�rfh���h�xf�YUér&gsó å .87P2¡,<.1=/;k;m=<;f7:46.87PE1K3;m2<,R7:,<;>2f_ ]�e$�Ýi_^Z`rfba�`Nn>o-]vg-�·i'^dc�f1efc:nkoµ7P*1Bg]r�G�Yi@h%i�fbaji:n>s«S.1;G2<,R7:,<;>2$HP\�ó�eO7P*1B�ó"g-4f7:*	E8;-987P=/,/03,<0IHJ*1;>Ba7:4>4kHV=/BD0I*DZ^,/H`,<.1;m2<,R7P,/;>2$HP\�ó å _d,/.D;&©m^�[2/,67:,<;>2CHP\0ó�eC7P=/;S987P=/,<0I,<03HV*1;>B-03*m,<.1=/;k;�;>�UX103hV7:K3;>*D4>;S4>Kb7:2<2/;>2N_@²��lkhZfiÍó�e>n@� èj^Z`héto²��mkl_PiÍó�e>n^�;èj^dc2étoC7P*1Bu²��ZkOn:i�ó�eØnl�;èj^diQ`5fh�h����fo^diZpréUsu�U03W^03Kb7:=<KIMJo�\yHJ=9ó"gl?C;gZJ;>,f_²��mk�ZNiÍó"gNn@�HèNaZ`5éUo1²��Zk\_:i�ó"gfn@� èNajc)`rfh���h��fOadcZp�éto17:*DB©²d�ZkOn:iÍó"gkn@�Ièlaji2éts
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T1

T2

T3

Þp03ZVX1=<;G�f�1s��D_"Õ5TU91Kb7:03*103*1ZG7:E12<,/=67:4>,dht03;>?S2Ns
«S.1;F=/;>2<,/=<0I4k,/;>B	91=/HUB1XD4>,�2<,R7:,<;F2/987P4>;m²��³�^4N7:*`,/.1;k*gE8;FE1XD0IK3,S7:2N_

²d�@� � qk 9drts ávu�w â ²d�ZkUiÍó�eRn.%�²��mkti�ó"gfn5�èd^Z`5é$%ÙèNa�`�é x èd^dc>é$%Gèlajc)`rfh���h��fOadcZpréyx èd^diQ`5fh���h��fX^dimpré$%Gèlaji2é
?S.1;>=/;gzY032$,<.1;g®V°3{@{>|J°bz1wd2/;>,-X1*103HJ*rsG��HJ,/;G,<.87:,F03*a,/.1032F4f7P2/;^?A;GHVED,R7:03*a7l91=/;>4k0I2<;4R.c7:=R7P4>,/;k=/03ef7:,<03HV*gHP\],<.1;$2<,R7:,<;$2/9c7:4>;VocE1XD,�,/.D;$X1*103HV*lH:\CS7:=<,/;>2<0b7:*g91=<HUB1X14>,<2�4f7P*g03*ZV;>*1;k=R7:Kp91=/HUB1XD4>;$7$2<X198;k=/2/;k,¡HP\r,/.1;F=<;f7:46.87PE1K3;¡2<,R7P,/;F2/987P4>;VoUB1;k98;>*DB103*1ZGHV*l.1H:?u91=<;6�4>032/;�0325,/.D;�7:E12<,/=R7P4>,A=/;>91=<;>2/;k*t,67:,<0IHJ*rs@Îa;A=/;Ø\y;>=@,<H$W^;>,<.1HUB125E87:2<;>BGHV*G7F4>HJ*12/,<=/X14k,/03HV*H:\C7$=<;>2/,<=/034>,<;>B£2<,R7P,/;$2<987:4>;-7:2$~V�k{>wy}<~V�NwyoUHJ=$wyÐ³|-�IxN»fxk�¸{>s�U03*14>;g,<.1;	2/,R7P,/;	2/987P4>;	0I2G*DHºK3HV*1ZJ;>=^,<.1;£S7P=/,/;k2/0b7:*�91=/HUB1XD4>,^HP\m2/;>,<2`H:\$K3Ht4N7:K2/,R7P,/;`2/9c7:4>;>2NoAE1X1,-,/.1;lX1*103HV*¶H:\¡S7:=<,/;>2<0b7:*º9D=/HUB1X14>,<2foA?A;^4f7P*1*1HV,-;>TU9c;>4>,G,/H	.87NhJ;\yHV=F,/.D;m03*U�8*D0I,<;>2/03W`7:K�ZV;k*1;>=R7P,/HJ=O7l,<;>*12/HJ=F;>TU91=/;>2<2/03HV*º7P2F2/03W^91K3;$7:2dE8;Ø\yHV=<;V_F?C;[4f7:*E1X103K3BÜ7�W�7:,<=/03T|K£o52/X19c;>=<W�7:,<=/03TaH:\F,/.1;`=67:,/;lW�7P,/=/03TB�go³H:\�2/03e>;JÑ ²d�@��Ñ�%¡Ñ ²��@��Ñ¸o7:*1B¶,/.1;>*¶4>HV*D2/03B1;>=-03,m7:2-E1K3HU4RQ	2/,<=/X14k,/X1=<;>Bu7:4>4>HJ=/B103*1Z	,/H�,/.1;l2/,R7P,/;>2GHP\�ó å sGÕ@7:46.E1K3Ht46Q`?S03K3Kr,/.UX12F=<;6\y;>=$,<H�7¥2/;>,FH:\A2/,R7P,/;>2FHJE1,R7P0I*D;>B£EUMg7^S7P=/,<;>2/0b7:*�91=/HUB1X14k,fo57:*1B£7,/;>*12<HV=A;>TU91=/;k2/2/03HJ*G\yHJ=@;f7:46.GE1K3HU46Qm4N7:*GEc;SB1;>=/03hJ;>Brs5¢u2<0IWl03K×7P=�W^;>,<.1HUBm?AHV=<QU25\yHV=³,/.1;,R7:*DZV03E1K3;F=/;f7P4R.c7:E103K303,+MGZV=R7P91.^W`7:,<=/03T�s
ñFò^óo} �E�^ý�~gõB�Yõ$ù`ùlú��-õ$ø%��� ���^ý���������� øSõ$ö5ý
)+*U\yHV=<W�7PKIK3M^7`�1Ó$�D�5��032$7l2/;>,FH:\SÓ$�1�5�d2¡,<.87:,F2<Mt*D4R.D=/HV*D0Iek;GHV*a7G4>HJW^W^HJ*^2<X1E12/;k,H:\@,/03W^;kBG,/=R7P*12/03,<0IHJ*12SH:\5;>�UX87:Kp=R7P,/;VsÓF03hV;>*	7�Ó[�1�5�Öó�opKI;k,¡«UÕ u B1;>*DHV,/;k2$,/03W^;kBg,/=67:*12<0I,<03HV*12$7:*DB£«S) u B1;>*1HJ,/;>2-03WG�W^;>B10b7P,/;�HJ*1;>2-ib,/.D;¡03*1BD;>T^Ec;>03*1ZGHVWl03,/,/;kB^0Û\q*1HG7:WGED0IZJX103,+M$W�7NMG7:=<032/;fnks



êfëDË��tËuÀ5ÊFÁÜð5ïÖÇ�ÀºÇFî@î@ÅFÄ³Ç$í5Ê���À5Ê¡ÁjÃ�DdÃ1î5Â!í5Ç¡ÃDÁ �J�
¢d*£�1Ó$�1�]��032¡7lÓ$�1�5� 0I*`?S.10346.g?A;m03B1;k*t,<0Û\yM�7¥987:=<,/03,/03HV*`HP\C,/.1;[2/;>,FH:\A91Kb7:4>;>2�Go17P*1Bg7$2<;>,�HP\q,/03Wl;>B^,<=R7:*D2/03,/03HV*D2S«���5j«UÕ�s
������������������������ß��AÞ���� {>±N{>w§xf�b4	ó����M��e�xI�h�h�/x�� � f�3�eSxI���h�/x�3 � x«���f4(,+5�ïfo�V+5��fX�O��[\�5f4UGf�?BA�f4���³°3{C~m�vX198;k=/9cHV2/;kB¼ÓF;k*1;>=R7PK30Iek;>Bm�U,<Ht46.87P2/,<0I4S�p;>,/=<0U��;>,�4|V}l4@{>°b�S�c�I±h4@~Vz©Þf�AÞ����B4S° D\Q�5qd«���5º«UÕ�vqV� �-� � S �	�>4-�0dEfKjF+©èt��f��h�h�xf���évf�d Ú��j>? vq¡3 �/� 3 S ���>4¢�0dxfKjF+�èt��f��h�h�xf���évf�d Ú�Jj>?£�q¡3 �/� «��G�	�>4-�0d�+�èU�rfh���h�xf���ér?¤rqV�V+5�8�v� � f43 S �µ�	�O�t[��V�v� � f�3 S �µ����4-�0dEfkj7+�èU�rfh���h��f^�Ðévf�d Ú��j2qó � �¥�@¦ � f�?BA � �5���M� � fo§O� � xg� � § f4(,+5� � fo�V+5� � fo�O�t[�� � f4U � f4?BA � �F~J}/x$w3¯1x-4>HJW^9cHV*1;k*t,<2|xDBóÆ*<Ðr¯1xN}/xS�V+5�J�x4¨�O�t[��6�x4%Um�E4�~Vz1®�? A � ~V}<x^w3¯1x^}<x>{>w§}>°b�Nwy°´|VzU{m|EDS�V+5��4¨�O�t[��h4©U�4~VzD®I? A w§|I�p�C~Jz1®¡38�ªxd«���3rq�«c}/~JzU{>°bw§°b|VzU{p«��g~V}<x��6~:�´�Ix6®-2/MU*146.1=/HJ*103e>03*1Z^w§}/~JzU{>°bwy°´|VzU{�?w§}/~Vzv{Ø°´wy°b|JzU{$z1|VwA°bzG«��Ú~V}/x[�R~P�b�Ix6®`03*U,/;>=<*87:K�4@|V}-K3HU4f7:Kkq
¢ *87P,/X1=67:K@?S7NM`,/H`HVE1,67:03*a7:*a�1Ó$�1�5� 032F,/.1;G9c7:=R7PK3KI;kKq4kHVW^9cHV2<03,/03HV*`H:\�7l2/;>,[H:\Ó$�1�]��2AH:hV;>=A,/=67:*12<0I,<03HV*12AH:\r;>�UX87PK�Kb7:Ec;>Kµ7P*1B^;k�tXc7:Kc=R7:,<;Vo1,<.1;�2<;>,SH:\r*D;>?u,/=67:*12<03,/03HV*12HVED,R7:03*1;kB�EUMl,/.1;F4>HJW^9cHV2/03,<0IHJ*GE8;k0I*DZG«���sÞp03Z8sA�f�Ds é�?S03,/.¶«��u�;èª3�e@f430g@étoS7:*1B¶?S03,/.j,/.1;`987P=/,<0I,<03HV*º=<;>91=<;>2/;>*U,<;>B�EUMº,/.D;B1HJ,/,/;kB�K303*1;>2No�2<.1H:?S2g7:*u;>T17PW^91K3;`H:\¼�DÓ$�1�5�â,/.c7:,^032l,/.1;a4>HJW^9cHV2<0I,<03HV*ºHP\m,/.D=/;>;Ó$�1�]��2fs�Õ@7:46.gÓ$�1�]��4f7:*gEc;F4>HV*D2/03B1;>=<;>Bã7P2�7$WlHUB1;>K�H:\@7-91=/HU4>;k2/2f_A,<.1;$X1919c;>=dKI;Ø\y,032C7d?S.103K3;C2<,R7:,<;>W^;k*t,5*1;k2/,/;kB^03*U,/H$7:*-03*U�8*103,/;AK3HUHV9ro:,<.1;SEcHtBDMmHP\µ,<.1;S03*1*1;>=@K3HUHV9[0I2A7:*0Û\r2/,67:,/;kW^;>*U,A,/.87P,SKI;N7:B12A,/H-2/MU*146.1=<HV*103ef7P,/03HV*l?S0I,<.G;>03,/.1;k=S,/.1;FX1919c;>=S=<0IZJ.U,CÓ$�1�5��HV=?S03,/.`,/.D;$E8HJ,/,<HVW·HV*1;VsA«S.1;FHJ,/.1;>=d,+?CHG9D=/HU4>;>2<2/;>2m7P=/;$=<;>91K3034f7:2dH:\5,/.1;$267:Wl;OÓ[�1�5�m_;f7P4R.`4f7P*^Ec;F4>HV*12<03B1;>=/;kB©7P2�7FW^HUB1;kK8HP\]7F91=<HU4>;>2/2d,/.87P,C;kTt;k4>X1,/;k2¡03*^7P*^03*U�8*103,<;�K3HUHV97[\yHJ=S2/,R7P,/;>Wl;>*U,S4>HV*U,<=/HVK3K3;>B`EUM�7-hV7P=/0b7:E1K3;d0I*D0I,<0b7:K3K3Mm2<;>,�,<HG,/.1;$hV7PK3X1;m�Nç1s@«S.D;¡EcHUB1MH:\F,/.1;¥\yHV=-7:4>,<0IhV7P,/;>2[\yHJX1=m9D=/HU4>;>2<2/;>2l0I*¶987:=67:K3K3;>K@?S03,/.j7`4>HP��Ec;>ZV03*/¬P4>H:�+;>*1Bj2<4R.D;>W^;Vo7:*DB�HJ*1;FH:\5,/.1;F\§HVX1=A2/MU*146.1=<HV*103e>;-?S03,/.^,<.1;F�8=<2/,S91=<HU4>;>2/2Nsµ�¶�·_�·xµ ®�¼°¯�±�À�ÂE¼�º Ä,¹�À�ËU¼�Á��;k,SX12L7P2/2<X1W^;S,<.87:,A;f7:46.l4>HVWl98HJ*1;>*U,@.87P2L7O�8*103,/;d2/,67:,/;d2/987P4>;VoD,/.87P,C032@QU*1H:?S*ro17P*1B,/.c7:,-?C;l0I*DB1034f7:,<;G?S0I,<.Ü²d� � s��Ö;>,96ÙEc;^,<.1;^W`7:,<=/03Tg,/.c7:,-B1;>2/4k=/03E8;k2^,/.D;^«�²SÓ-iÍóCniW6 ��R S � �F0ÛÑ³²vúU+�3�_>d/� úX��jVn>o�7P*1B�6 � E8;[,/.1;$W`7:,<=/03TG,/.87P,�B1;k2/4>=<0IEc;>2F,/.D;m«�²SÓ-iÍó � n>oÕ@7P4R.�6$�p,/.87P,@Ec;�=/;k?S=/03,/,<;>*^03*G,/;k=/W^2³H:\r,/.D;S4>HV*U,/=<03E1X1,/03HJ*GH:\r;f7P4R.G2<03*1ZVK3;S,/=67:*12<03,/03HV*r_6[�r� ²8:9 ãQ´�µN¶ s 6[�Ri`úRn,/.c7:,S4f7P*�Ec;$=<;>?S=/03,/,<;>*roD0¸\@?A;FB1;6�8*1;·66 � �  8:9 ãQ´ 6 � i[úRnko87P26[�q�¸66[� m ²8M9 ¶ s 6[�6i[úRn\�
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TV0��>�/+5�Z? ������¹¸«�¯1x�D>|P�b�I|JÐ@°bzV��D>|J}>�-¦V�3~Gx^(Ø�µ}<x>{6{>xk{¡~G{>¦k�1xf}>�-~Vw§}>°)(V# |xDFw3¯1x-}/x6~V�6¯Zº~V�N°3�3°bwy±F�J}/~6�1¯g�-~Vw§}>°)(76Ù|EDF~F���6|V���1|Vz1xNz1wAÞf�AÞ����nóUQ

# � �±
� � e 66$��m ²8:9 ¶ s �

�ß
� � e 6$�6i[úRn��

Ðr¯Dxf}<x^Ð@xG~P{R{>¦U�-x^w3¯1~Vw�6 � i[úRnF�Ö¤BD>|J}m~P�b��úm_Nú Ú+º«�� � èj� � § x�§1� � é�*<° DOúG°3{¼zD|Vw�~w§}/~Vzv{Ø°´wy°b|Jzg|xD�ó � qà	|V}<xR|J»fxN} � a d�+g²���i�óCn$~Jz1®»� ajF+g²��@�ÖiÍóCn�¼S²d��iÍóCn�_¸# T ��R TS �uçN��V+5���)½O2Îa;F.87NhV;d,/HG91=<H:hV;F,/.c7:,
�Js°� a dEf aj7+©²d�ciÍóCn�fU6 T ��R TS ��� 0¸ÑB# T �ÍR TS ���
�Ds°� a d�+©²d��iÍóAnS7:*1B�� ajF+g²��@�ÖiÍóCn�¼S²d��iÍóCn�_7# T ��R TS �½ç��;k,@X12@2<,R7:=<,@?S03,/.-,/.1;A�c=/2/,³98HJ0I*U,No:,/.87P,50I2³,/HF2R7NMUoN?C;�7P2/2/XDW^;A,/.87P, a dp7:*1B ajO7P=/;S=<;f7:46.U�7:EDKI;JsFÎa;F�8=/2<,F91=/H:hJ;m,<.87:,B6 T � R TS �·� Ý/¾�# T � R TS �·�VsB��;>,Oú�Ec;G,/.1;-,/=67:*12<0I,<03HV*g2<X146.,/.c7:, a d6� úX� ajvs5Îa;SBD0I2<,/03*1ZJX1032/.^,+?AH$4f7P2/;>2NocB1;>9c;>*1B103*1Z-HV*l?S.1;>,/.D;>=�úC032S7F2/MU*146.1=<HV*103e>03*1Z,/=67:*12<03,/03HV*`HV=S*DHV,fs)§\>ú�+g«��Öof,<.1;>*F6 T ��R TS � �@03W^91K303;>21,<.87:,NoN0I*$7PKIKJ4>HVWl98HJ*1;>*U,/2No5d � � úX��j � o:7:*DB$,/.1;k=/;6\yHJ=/;

iW6 � i`úRn/n � � R S � ���JoU?S.1034R.l03W^91K303;>2@,<.87:,Fi � �� � e 6 � i[úRn<n T � R TS ���JoVEUM^BD;6�8*103,/03HJ*^H:\r,<;>*12<HV=91=<HtBDX14>,fo�7P*1BroU4>HJ*12/;>�UX1;k*t,<K3MtoD,/.87P,I# T �ÍR TS ���Js)§\Oú Ú+�«���oA7:*1BJ6 T ��R TS ���`,<.1;>*j,/.1;k=/;g;>TU032/,<2G;>T17:4>,<K3MaHV*1;`03*1B1;>TJ°a2<X146.Ü,<.87:,d ��Ú�nj � o�?S.103K3;Vo-�À¿ Ú� °®f$d'Á`� jªÁ8s[¢�2m7¥4>HV*D2/;>�UX1;>*D4>;ai�66 � n � � R S � �Y�G7:*1Bg,<.1032$032
;>*1HJX1ZV.`,<HG;>*12/XD=/;$,<.87:,$i ¯ �� � e 66 � n T ��R TS � �Vo17P*1BroU4>HJ*12/;>�UX1;k*t,<K3MtoD,/.87P,I# T �WR TS � �
Îa;-*1H:?�9D=/H:hV;G,<.1;^=<;>hV;k=/2/;`03W^9DKI034f7P,/03H:*r_I# T ��R TS �Ù��Ý/¾Î6 T ��R TS � �Vsl¢�Zt7P03*ro�?A;B1032/,<03*1ZVX1032<.g,+?CHl4f7:2<;>2fopB1;>9c;>*1BD0I*DZ�HJ*£?S.D;>,/.1;k=Bú�032¡7l2/MU*146.1=<HV*103e>03*1Zl,/=R7P*12/03,<0IHJ*gHV=*1HJ,fs)§\�ú9+u«���o5,/.1;k*À# T � R TS �¹�G03W^9DKI03;>2d,/.87P,^iW� �� � e 6[�Ri`úRn/n T � R TS �¹�fnkor?S.10346.a03W^91K303;>2,/.c7:,foA03*º;N7:46.j4>HVWl98HJ*1;>*U,�°Öo�iW6 � i`úRn/n¬� � R S � ���Vs|ÂCM¶B1;6�8*103,<0IHJ*ºHP\¡2/MU*146.1=<HV*103e>03*1Z,/=67:*12<03,/03HV* a d<� úX� ajvoc7:*1Bl,/.1;k=/;6\yHJ=/;96 T ��R TS � �Vs
)§\�ú Ú+g«��Öo1,/.D;>*�# T ��R TS � �F03Wl91K30I;k2@,/.87P,$i ¯ �� � e 66$�+n T ��R TS � �VoUE1XD,fo1EUMlB1;6�8*103,<0IHJ*`H:\,/;k*12/HJ=S2/X1W	o:,/.1032A03W^91K303;>25,/.87P,C,<.1;>=<;¡;kTt032<,/2A;>T17:4>,<KIMGHJ*1;�03*1BD;>T'°-2/X146.`,/.c7:,�d � Ú��j � o7:*DBg,/.87P,$i�66 � n � � R S � � �Vo1EDX1,�,<.1032S0I2d03*1B1;>;>B�,/.1;$*DHV,/03HJ*^H:\ ajGE8;k0I*DZG=/;f7P4R.c7:E1K3;F\y=<HVWa d5EUMG�c=/03*1Z7úfo17:*DB�,<.1;>=<;6\yHV=<;F6 T �WR TS ���Js�Ö;>,SX12S4>HJ*12/03B1;>=S,<.1;F2/;>4kHV*1Bg9cHV03*U,f_ a d5032S=/;N7:46.87:EDKI;$7P*1B ajm032S*1HJ,C=<;f7:46.87PE1K3;Vs@«S.D;91=<HtHP\@0I2AEUM^4>HJ*U,/=R7PB1034>,/03HJ*ro17:2<2/X1Wl0I*DZ$,/.87P,I# T ��R TS � �Vs,ÂAX1,A\yHJ=�# T ��R TS ���JoU,/.1;>*�;>03,/.1;>=

i �n�� � e 6 � i`úRn/n T ��R TS ���fn-HJ=£i�¯ �� � e 66 � n T ��R TS ���VoS7P*1Bj?C;g.c7NhV;£7PKI=<;f7:BDMº2/.DH:?S*Ü,<.87:,;f7P4R.	HV*D;$H:\C,<.1;$,+?AH�7PE8H:hJ;$4>HV*DB103,/03HV*12d03W^91K303;>2A,/.87P, ajG0I2d=/;f7P46.87:E1K3;[\y=/HJW a d6oD?S.10346.4>HJ*t,<=R7PB1034>,/2d,/.1;F.UMU98HJ,/.1;>2<032�H:\ aj Ú+g²���i�óCn>s Ã
¢â2/03Wl0IKb7P=G=/;>2<X1K3,£4f7P*�E8;aBD;>=/03hV;kB�\yHV=`,/.D;a=R7:,<;ºW`7:,/=<03Tµo�0¸\G?A;£B1;Ø�8*1;¸6� � � 8M9 ã ´ Ugi`úRnx6 � i`úRn>s
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K � �±
� � e 6� � m ²8M9 ¶ s Ugi[úRn>�

�ß
� � e 6 � i[úRn��

à£|J}/x6|V»NxN} � a d�+©²d��iÍóCn[~Vz1®»� aj7+©²d�@��i�óCnf¼S²d�8i�óCnS_¸# T ��R TS ��çN�
�V+5���Q½O2)+,A\yHVK3K3H:?S2CBD0I=<;>4>,<KIM¥\y=/HJW!,/.D;>HV=<;>W��f�Ds �cs Ã
¢�2`7a4>HJ*12/;>�UX1;k*14>;a,/.D;£2<,/;f7PB1Mu2/,67:,<;gB1032/,<=/03E1X1,<0IHJ*uH:\m7Ú2/,/HU46.87P2/,/034a�U¢¡Ò 4f7:*E8;g4kHVW^9DX1,/;>BjX12<03*1Za,/.1;ÆK W�7P,/=<0I4k;>2GZV03hV;k*Ü03*¶;>�UX87:,<0IHJ*12£i<�f�Ds �Jn>sj)+*1BD;>;>Bro�7P2G03*,/.1;	Þ8¦k�1xf}§�1|:{>x6®|�CÞZ����4f7P2/;a�3�f�k�/op0¸\�?A;^7:9D91K3Mã7P*a0I,<;>=R7P,/03hV;l2/HJKIXD,/03HV*	W^;>,<.1HUB	\yHV=

� � K �·�ro@7P*1Ba0Û\L,<.1;^03*103,<0×7PK591=/HJE87:E103K303,+M`hV;>4>,<HV=G7:2<2/03ZV*12-7`*1HV*v��*UX1K3K@91=<HVE87PE103K30I,+MHV*1K3Ma,/H	=/;N7:46.87:EDKI;`2<,R7:,<;>2fo³\yHJ=m;kTv7PW^91K3;GEUMº7:2<2/03ZV*D0I*DZã7�hV7:K3X1;lH:\m�l,/Ha,/.D;^03*103,/0b7:KW�7:=<QU0I*DZ8oJ,/.1;>*`EUMG,/.D;$2/;>4kHV*1Bg03,<;>W!H:\5,/.1;$7PE8H:hJ;¡,<.1;>HJ=/;>W·?C;F*1;khV;>=F7:2/2<03ZV*�7-*DHV*U�*tXDKIK�9D=/HVEc7:E103K303,+MG,/HG7-*1HV*`=/;N7:46.87:EDKI;F2<,R7:,<;Vs«S.1;`B1032/,67:*14>;`Ec;>,+?A;>;>*�²d�Ü7P*1BÜ�³�º4N7:*jK30IWl03,¡,<.1;g7:919DKI034f7PE103K30I,+M�H:\$,/.1;`,<;>46.U�*103�tXD;VocE1X1,�0Û\C7-E103,�hJ;>4>,<HV=�HP\@2/03e>;GÑ �³�0ÑD4f7P*gEc;m7:K3K3HU4f7:,<;>B`0I*`Wl;>W^HJ=/MUoV,<.1;>*£7¥2/,R7P,/;2/987P4>;S;>TU91K3HV=67:,/03HJ*$4f7:*[E8;A98;k=+\yHJ=/W^;kB^���1�<�/o:?S.10346.roN?S03,/.m7P*m7:B1BD0I,<03HV*87PKV,/=<;>;6�+K30IQJ;CBc7:,R72/,/=<X14>,<X1=/;$HP\µ2<03e>;¥íGi�Ñ ²���Ñ � K3HJZ.Ñ ²d�V�\Ñ nSi"dÖ0I2³,/.1;S03*1B1;kTmHP\µ,<.1;�4>HJW^9cHV*1;k*t,5?S.1HJ2/;d2/,R7P,/;2/987P4>;^032F=/;>9D=/;>2<;>*U,/;>Bu03*	,/.1;G,<=/;>;lK3;f7NhV;>26n>o57:K3K3H:?S2�,<.1;GB1;6�8*D0I,<03HV*	H:\SWGX1K3,/0391K3034f7:,<0IHJ*7:K3ZVHJ=/03,/.1Wl25,/.87P,@4>HV*D2/03B1;>=SHJ*1K3M$=/;f7P46.87:E1K3;d2/,R7P,/;>2$�Üük�/sp«S.1;�4>HJW^91XD,R7:,<03HV*87PKtH:hJ;>=/.D;f7:B0I2�7P,SW^HJ2/,AKIHJZt7P=/03,/.1Wl034C03*ÐÑ ²d�0ÑÖ���k�¬s)+*£,<.1HV2<;m4N7:2/;k2m03*g?S.10346.a�@�g032F,/HUH`Kb7:=<ZV;[\yHV=d,/.1;GE103,FhV;k4>,/HJ=¡,<Hl�8,F0I*	W^;kW^HV=<M0I,[0I2F4>=<03,/034f7:K³,/HgEc;^7:E1K3;-,/H`=/;kB1X14>;`,/.D;GB1032/,R7P*14>;GEc;>,+?A;>;>*Ü²d�£7P*1Bº�@��s¥«S.1;G*1;>TU,2/;>4>,<03HV*g91=<;>2/;k*t,<2F,/.1;FX12<;$H:\@7:E12<,/=R7P4>,�hU03;>?�,/HG=<;f7:46.`,/.1032SZJHt7:K+s
ñFò^ó�Ç Èâö5÷Nû�� õ-û�õSÉ`ö"�pú@õ$ø��ËÊ^÷>ý ÌÍ� ���^ý���ÎÍÏ øSõ$ö5ý
AHV*12<0IBD;>=@7AZV;>*1;k=R7:KQ�S¬<3£2<MU2/,/;kW�,/.c7:,Ci´;>hV;k*t,<X87:K3K3M�EUMF4>HJ*12/,<=/X14>,<03HV*8n57:BDW^03,/2�7A2/,<=/X146�,/X1=<;>B`ht03;>?�7:2S7F2/;>,SHP\«���-|f®J¦J�Ixk{mibB10323å6HV03*U,CÓ$�1�]��2<Mt2<,/;>Wl2Rn³,/.87P,C7:2<MU*146.1=/HJ*1HVX12<K3M4>HVWlWGX1*1034f7:,<;SEUM^W^;N7:*12AH:\@7-2/;>,SHP\]9DK×7P4>;>2S4f7PK3KI;kBã�N¦6äSxf}Ø{Øs
'������W�h��� ���2�®�ÅÐ�ß|���½{Ø±N{>w§xf�b4>óº���M� e x��h���Oxg� � xg\9f43 e x��h�h�Xx�3 � fo�V+5��fX�O��[\�5f4? A ��4°3{ã~��UMU2<,/;>W H:\G¢�2<MU*146.1=/HJ*1HVX12<K3M AHJW^WGX1*1034f7P,/03*1ZaÒ`HUB1X1K3;>2j»f°´xfÐ�4`|V}	{>°b���8�3±º~Þtß�àÙ4C° D�Q�5qI�p� � ��S��	�>4��0dEfKj$+©èt�rfh�h���Ef^��é>f^d Ú�£jv?�vq¨3c� � 3vS$�	�>4-�0dEfKjF+�èt�rfh�h���Ef^��é>f^d Ú��j>? vqI� �/� \��	�>4-�0d�+�èt��f��h�h�xf���ér?
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Þr03ZJX1=/;G�f�Ds �8_r�U¢FÒ¹ht03;>?�H:\@7:*g�1�5�-s

£�qV�V+5�8�v� � f43 S �µ�	�O�t[��V�v� � f�3 S �µ����4-�0dEfkj7+�èU�rfh���h��f^�Ðévf�d Ú��j2q�Ô¦ � f�?BA � �$�Õ�Ö� � f�3 � fo�V+5� � fX�O��[\� � f�?BA � ��4�db+Ièt�rfh�h���Ef^��é�4¡~J}/x^�6~P�b�Ix6®aWlHtBDX1K3;>2|xD�óL*<Ðr¯1xN}/x%�V+5� � 4Å�O��[\� � 4q~Jz1®V?BA � ~J}/x$w3¯1xF}/xk{>wy}k°b�fw§°b|JzU{�|xD%�V+5��4f�O�t[��h4@~Vz1®V?BA`wy|� � ~Jz1®S3 � 3�q«�¯DxA�8�3~V�6x>{I\¹~V}<x$�6~:�b�3xR®l�f¦6äSxN}6{\q«c}/~JzU{>°bw§°b|VzU{@�6xk�I|VzJ�V°bzJ�mw§|FwI¯DxS{>xNwU«S)]�	§1\�x¨\S§-~V}/xS�6~P�b�Ix6®-03*t,<;>=+\+7:4>;$w§}/~JzU{>°bwy°´|VzU{\q«�¯1x-}/xN�-~V°bz1°´zV�^|Jz1xk{b*<iÔ3 e xG�h���Ox�3 � nf¼A«S)�3¼~J}/x-�6~:�b�3xR®`03*U,/;k=/*87PKCw§}/~Vzv{Ø°´wy°b|JzU{\q
¢Ý�]�!2/MU2/,<;>WâW�7NM`.87NhJ;G2/;>hJ;>=R7PKL�U¢FÒ�hU0I;k?S2mhV7P=/MU03*1Z^Ec;>,+?A;>;>*j,/.1;-\§HVK3K3H:?S0I*DZ,+?AH¡;kTt,<=/;>Wl;S98HJ2/03,/03HJ*12fsp¢�*UMm7P=/E103,/=67:=<Mm�5�u2<Mt2<,/;>W Wl0IZJ.U,rEc;S4>HV*12<03B1;>=/;kB�7:2@7F�U¢FÒ?S03,/.r_× 7A2/03*1ZVK3;@WlHUB1X1K3;Vo6,/.UX125?S03,/.$7P*¡;kW^91,+Md2/;>,5H:\1E1XvÑµ;>=<2fæJHV=Nof03*F,/.D;@HV,<.1;>=5;>TU,/=<;>W^;Vo?S0I,<.× 7:2FW�7P*tMGWlHUB1X1K3;>2�7:2F,<=R7:*D2/03,/03HV*D2fo�7:*1B�0I*�,/.1032F4f7:2<;¼7PK3Kr,/.D;m91Kb7P4>;>2F?CHJX1K3BgEc;4>HV*12<03B1;>=/;kB£7:2SE1XvÑµ;>=<2fs
«S.1;k=/;6\yHJ=/;VoÖ,/.1;$;ØÑµ;>4k,$H:\C,<.1;m7PE8H:hJ;$B1;6�8*D0I,<03HV*g032S,/H`7:2<2/X1Wl;$,/.87P,¡7¼�v~J}>wy°´wy°b|Jz1x6®»N°bxfÐ�HP\],<.1;-2/MU2/,<;>WY03*t,<HGW^HUB1X1K3;>2S4kHV*1*1;k4>,/;>Ba,<.1=/HJX1ZV.�E1XUÑ�;>=/2F032�ZJ0IhJ;>*aibHJ=�QU*1H:?S*7-91=<0IHJ=/0bn>s¢d*g;>T17:Wl91K3;$H:\L�v¢¡Ò�ht03;>?�HP\L7`Ó$�1�5� 032¡BD;>91034>,/;kBa0I*�Þr03ZJX1=/;`�f�Ds �Do1?S.1;k=/;G?A;4f7P*Ü4kHV*12<0IBD;>=G,/.1;l2/MU2/,<;>W�7:2^7`4>HJX191K3;`H:\¡Ó$�D�5�Ý?S03,<.º,+?AH£E1XvÑµ;>=<2gib91Kb7P4>;>2Rn-,<.87:,4>HJ*1*1;>4>,d,/.1;kW£s5«S.1;d�8=<2/,¡Ó[�1�5�mo>ó�e:oU032SZV;>*D;>=R7P,/;>BgEUMG91Kb7P4>;>2�Kb7PE8;>K3;>B`?S03,/.�YG?S.103K3;,/.D;m2<;>4>HV*DBaHV*1;Vo�ó"gJo�032�ZJ;>*1;>=67:,/;kBaEtM`91Kb7P4>;>2FKb7:Ec;>K3;>Bg?S03,/.�ØPsVÂCXUÑ�;>=<2m7:=<;mKb7:Ec;>K3K3;>B]:�-7:*1B�]k�1sA«5=R7:*D2/03,/03HV*D2IÙ1�G7:*1B�ÙJ��7P=/;^°´z1wyxN}ÍD>~J�6xmw§}/~JzU{>°bwy°´|VzU{$Ec;>,+?A;>;>*�ó�eO7P*1Bg,/.D;E1XUÑ�;>=<2G?S.103KI;�ÙJé�foÙ:��fXÙJ��foÙV�g7P=/;^,<.1;^03*U,/;k=+\�7P4>;`E8;>,+?A;>;>*j,<.1;^E1XvÑµ;>=<2^7:*1B©ó"gJsg«S.D;
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Tc1Tc2
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Ta1Ta2

T11
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Þp0IZJX1=/;G�N�1s��1_p«S.1;F;>T17:Wl91K3;¡�U¢FÒas
=/;>2<,�H:\5,/=67:*12<0I,<03HV*12S7:=<;¡4N7:K3K3;>B£°bzDwyxN}>z1~P�rwy}<~VzU{>°bw§°b|Vzv{mib2<0I*D4>;F,/.1;>MlW^HUB1;>K�7:4k,/03HV*12A,/.c7:,4R.c7:*1ZJ;$HV*1K3MG,<.1;F0I*U,<;>=/*87PKr2<,R7:,<;FH:\@,/.1;F4>HJ=/=<;>2/9cHV*1BD0I*DZ�Ó$�1�]��2RnksØ ,/.1;>=AhU03;>?S25\yHJ=@,/.1;S267:Wl;C*1;k,L7P=/;S9cHV2/2<03E1K3;V_@7:987P=/,5\§=/HVW ,/.1;d,+?CHF;>TU,<=/;>Wl;��U¢¡Òht03;>?S2-W^;k*t,<03HV*1;>Bº7PE8H:hJ;giy7`2<03*1ZVK3;GW^HUB1XDKI;-HV=G7:2[W�7:*UMgWlHUB1X1K3;>2$7:2-,/=67:*12<0I,<03HV*126n>o,+?CH^7PKI,<;>=/*c7:,/03hJ;¡�U¢FÒÙhU03;>?S2A\yHJ=C,<.1;F2/MU2/,<;>WY4>HJX1K3B^Ec;¡;N7:2/03K3MG4>HJ*12/03B1;>=<;>BrsA«S.1;d�8=<2/,?CHJX1K3BÜEc;g,<Ha4>HV*12<03B1;>=�7P2^7	2/03*1ZJKI;`WlHtBDX1K3;^,/.D;g2/X1ED*1;>,^ZJ;>*1;>=67:,<;>B�EUM¶91Kb7:4>;>2']P�Vo]>é1oA7:*1B¶,/.1HJ2/;`Kb7:Ec;>K3;>Bº?S03,/.�Ya7P*1BRØPo@,/.D;�2<;>4>HJ*1BjW^HUB1X1K3;G?AHVX1K3BaEc;�,<.1;^2<X1E1*1;k,ZV;>*1;k=R7:,<;>BjEUM£91Kb7P4>;>2-K×7PE8;kKI;kBº?S03,/.ÀÚcop,/.1;lE1XUÑ�;>=/2GEc;>03*1Z�]>��7:*1B�]6�csg«S.1;G2<;>4>HJ*1B7:B1B103,<0IHJ*87:K5�U¢¡Ò ht03;>? ?CHJX1K3B`4>HV*12<03B1;>=$7:2F,/.D;$�8=<2/,FW^HUB1XDKI;F,<.1;m2<X1E1*1;k,¡ZJ;>*1;>=67:,<;>BEtM¶91Kb7:4>;k2GK×7PE8;kKI;kBº?S03,/.JY8æ�,/.1;`2/;k4>HV*1B½W^HUB1X1K3;G?AHVX1K3BaEc;�,<.1;g2<X1E1*1;>,GZJ;>*1;>=67:,<;>BEtM	91Kb7:4k;>2�]k�1o�]6�8o57:*1Ba,<.1HV2<;^Kb7:Ec;>K3;>Ba?S03,/.ÀØG7P*1BBÚ8s`)+*a,<.1032$4f7P2/;Vo591Kb7P4>;>29]:�^7:*DB]>ég?AHVXDKIBaEc;^,<.1;^EDXUÑµ;k=/2fsÚ«S.1;^;>TU032/,<;>*14>;�H:\�W�7P*UM£�U¢¡Ò hU0I;k?S2mHP\¡7`*1;>,G2<Mt2<,/;>WHV9c;>*12$,<.1;G�UX1;>2/,<03HV*	H:\C?S.10346.	HV*1;G032�,<.1;GEc;>,/,<;>=�i´;Vs Z8s3oc,/.1;GWlHV=<;$;6è^4>03;>*U,Rn�\yHJ=F,/.1;4>HVWl91X1,R7P,/03HV*lH:\5,/.1;F2/HJK3X1,/03HV*psµ�¶�·'Û.·xµ Ü¡¹"Ã�¼�Ä,¾$¼�»>ÂkÀ�Âx¼�º ¿�Ã�Ã�¼�½�ÁOÂxº ÝÅÀ�¼ÅÀ�ËU¹Þ®�ß È ÊUÂx¹¢à�áRâO¿�»vÂEÃÂxÁU¹�¿�»
Îa;^*1H:?!2<.1H:?·,/.1;`X12<;�HP\O7PE12/,<=R7:4k,Ght03;>? \yHV=-K30IWl03,/03*1Z^,<.1;`B1032/,67:*14>;`Ec;>,+?A;>;>*�²d�7:*1Bj�@��s`«S.1;`7:E12<,/=R7P4>,-ht03;>? 032-4f7:K3K3;>Bu�6~:{>°b�l{/ÌVxk�IxNw§|Vz1o57:*1B¶032$HVE1,67:03*1;>Bº7P9191K3MU03*1Z7£7a}<x6®V¦U�fw§°b|JzºHP\¡,/.D;^03*U,/;>=<*87:KAE8;k.87NhU0IHJX1=-H:\�,/.D;�WlHUB1X1K3;>2FH:\�,<.1;g�U¢¡Ò i/°bz1w§xN}>z1~:��Rx6¯1~J»f°´|V¦U}$Wl;f7:*12]�8=/03*1Z$HP\r03*t,<;>=/*c7:K�,/=67:*12<03,/03HV*126n>s5«5H$987P=/,<0I,<03HV*-,/.1;F2/,67:,<;>2SH:\r,<.1;¥�4>HVWl98HJ*1;>*U,/2S7:4>4kHV=/BD0I*DZG,/H-,/.1;F2/,67:,<;>2�HP\r,/.1;FE87P2/034F2/QV;kKI;k,/HV*po���7PB1B103,/03HJ*87:K12<MU2/,/;kW^27:=/;`E1XD0IK3,-4f7:K3K3;>B½�I|VÐ �3xf»Nx>�S{>±N{>w§xf�[{>sa)+*j;f7:46.jK3H:?�K3;>hJ;>K�2<MU2/,/;kW£o@HJ*1K3M£HJ*1;`H:\F,/.1;W^HUB1X1K3;>2@HP\µ,<.1;�HJ=/03ZV03*87PKU2/MU2/,<;>W!032CQJ;>91,@03*-\yXDKIKDB1;>,R7P03KI2³?S.103KI;S,<.1;�03*U,/;k=/*87PK12/,<=/X14>,<X1=/;H:\$,/.1;�HV,/.D;>=/2`032G=/;>BDX14>;>Brs )+*Ü,<.1;gE87P2/034g2<QV;>K3;>,<HV*roS,<.1;g03*U,/;>=<*87:KS2<,/=<X14>,/XD=/;aH:\m7PKIKW^HUB1X1K3;>2A032S=/;>B1XD4>;>Brs)+*^,<.1;�*1;kTt,S2<X1E12<;>4>,/03HJ*roU\yHJ=/W`7:KUB1;6�8*D0I,<03HV*12S7:*1Bl,/;>46.1*D0I4N7:KrBD;>,R7P0IK32@HP\q,<.1;�=<;>B1X146�
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Þr03ZJX1=/;G�f�Ds��1_p«S.1;$�U¢¡Ò¹;>T17:Wl91K3;�WlHtBD;>K8?S03,<.©7PB1B103,/03HJ*87:Kc03W^91K3034>03,591Kb7:4>;>2Ns

,/03HJ*g91=/HU4>;k2/2-?S0IK3KpE8;G03*U,/=<HtBDX14>;>Brs7�r7P,/;>=No�?C;-2/.c7:K3K5X12/;G,<.1;mK3H:?�K3;>hJ;>K@2/MU2<,/;>Wl2O7P*1BE87P2/034$2/QJ;>K3;>,/HJ*`0I*U,<=/HUB1X14>;kB£.1;k=/;F\yHJ=�7-2/,<=/X14>,<X1=/;kB£4>HJ*12/,<=/X14k,/03HV*	H:\5,/.1;$=<;f7:46.87PE103K30I,+M2/;k,mHP\L,<.1;GHV=<0IZJ03*87:KpW^HUB1;>K@7:*DBº7:K32/Hl\yHJ=O7l2<,/=/XD4>,/X1=<;>Bj4>HVWl91X1,67:,/03HJ*�HP\L03,<2$2/,<;f7:B1MJ�2/,67:,<;G91=/HJE87:E103K303,/03;>2Ns�«S.1;-4>HJW^91K3;>,<;$=/;>BDX14>,/03HJ*a=/X1K3;$032F91=/;k2/;>*U,/;kBº03* �3�Nçk�¬oc?S.103K3;$03*,/.D;-\yHVK3K3H:?S03*1Zm?A;-B1032/4>X12<2m7G2<03W^91K30Û�8;>B`hV;k=/2/03HJ*ro�,/.c7:,$7:919DKI03;>2F,<H^W^HUB1XDKI;k2�,/.c7:,$7:=<;2/,67:,<;$W�7P4R.D0I*D;>2fs�Ö;>,$X12-4>HV*D2/03B1;>=-,/.1;l;>T17:Wl91K3;m03*©Þr03ZJX1=/;	�f�1s��l?S03,/.a7g�U¢FÒ�hU03;>? ,/.87P,$B1032/,<0I*v�ZVXD0I2<.1;>2F,+?AH^W^HUB1XDKI;k2foZ¦�e$7:*1Bg¦'g:o5ib2<X1E1*1;k,/2$ZJ;>*1;>=67:,/;kBaEtM`91Kb7P4>;>2�Kb7PE8;>K3;>B	?S03,/.GY7:*DBÀØ:or=<;>2/9c;>4>,<03hV;>K3M1nm7P*1Ba,+?AH�EDXUÑµ;k=/2fo�]P�¼7P*1B�]>�DsG«S.1;-�8=<2/,-2/,/;k9a0I2[,/HgB1;k=/03hV;G03*7:*	;6è^4>03;>*U,$?S7NM£7P*Üx�(Vw§xNz1®Vx6®�{Ø±N{>w§xf�-oäã"ó�o�K303QV;-,/.c7:,FB1;>91034>,<;>Bº03*©Þp0IZJX1=/;`�f�Ds��1s$)+,4>HJ*12/032/,<2$H:\A,/.1;GHJ=/03ZV03*87PKr2/MU2<,/;>W¹91K3X12F,/.1;^7PB1B103,/03HV*`HP\C2/HJW^;^°b���8�3°b�N°bwp�8�3~V�6x>{`iÍò-�>�8oò¡�Jé1o�å$éP�8o@7P*1BÀå$�V�JnF,/.c7:,-2/X1WlW�7:=<03e>;m03*U\§HV=/W`7:,<0IHJ*gH:\�,<.1;`2/,<=/X14>,<X1=/;�H:\¨¦ e 7P*1B¦ g sd¢�*g03Wl91K30I4k0I,A91Kb7:4k;^�3�fék�@032�HV*D;m?S.1HJ2/;$=<;>W^H:hV7PK�B1HU;>2F*1HV,$7 Ñµ;>4k,¡,<.1;-E8;>.c7Nht03HJX1=H:\5,/.1;F2<Mt2<,/;>W�i´,/.1;k=/;6\yHJ=/;VoDE8;k.87NhU0IHJX1=SH:\5,/.1;FHJ=/03ZV03*87PKµ7P*1B^HP\q,/.D;¡;kTt,<;>*1B1;kBg2/MU2/,<;>W^2032G,/.1;`267:W^;Nn>s|æ�;>=<;VoSEUMºEc;>.87NhU03HVX1=-?A;�XD*1B1;>=<2/,R7P*1Bu,<.1;º°bz1w§xN}6�Ix6~V»N°bzV�ã{ØxN�-~Vz1w§°b�k{Øo0+s ;Vs3o:,/.1;d2/;>�UX1;k*t,<0b7:K1HJE12/;>=<hV7:,<0IHJ*12@HJ=@Kb7:*1ZJX87:ZJ;¡�3�fék�/oV7PK3,/.1HJX1ZV.-,/.1;d*1HV,<03HV*-H:\�0IWl91K3034>03,91Kb7:4k;¡4N7:*^Ec;FB103=/;>4k,/K3MG;>TU,/;>*DB1;>Bg,<Hm4>HJ98;F?S03,/.`7G{>w§x+�g{>xN�m~Jz1w§°b�>{G�3�f�k�/s5�U03*14>;F?C;F7:=<;4>HJ*12/03B1;>=<03*1Z£7`Òg7:=<QVH:hU0b7:*g03*U,/;k=/91=<;>,R7P,/03HV*aHP\��5�7¨ 2O7P*1Ba2/03*1ZJK3;6��2<;>=/hJ;>=$2<;>W�7P*t,<034>2FH:\,/=67:*12<03,/03HV*12NoU,/.1;F;>WGEc;>B1BD;>B�A«�Òg¿H:\]7O2/MU2/,<;>WÝ032A91=/;k2/;>=<hV;>B	0Û\r0IWl91K3034>03,r91Kb7:4k;>2�7:=<;7:BDB1;>BgHJ=C=<;>W^H:hJ;>Brs)+Wl91K30I4k0I,A91Kb7:4k;>2$,/H`Ec;¼7PB1B1;>Ba7:=<;G4>HVWl91X1,<;>B£7:2d\yHJK3KIH:?S2Ns$Þp0I=<2/,Nor7:*jxoçf¦U°b»N~:�3xfz1�6x}/xk�I~Jwy°´|Vzj²!032G03*U,/=/HUB1XD4>;>Bj03*º,/.D;�2<;>,^HP\¡91Kb7P4>;>2�� � H:\¡;N7:46.jW^HUB1X1K3;Vo5987P=/,<0I,<03HV*103*1Z� � 0I*U,<H£;>�UX103hV7PKI;k*14>;`4>Kb7:2<2/;>2�� S� s¶«S?CH	91Kb7:4k;>2GH:\$7gWlHtBDX1K3;^7:=/;l=/;>Kb7P,/;>BuEUMº² 0ÛÑ,/.D;>=/;`;>TU032/,<2^7`*1HV*v��B103=<;>4>,/;kBÜ9c7:,/.a03*14kKIXDB103*1ZgHV*DKIM	*1HUB1;>2[\y=<HVWâ,/.87P,mWlHUB1X1K3;m,<.87:,B1HU;>2l*1HV,-03*14>K3X1B1;`03*U,/;>=¬\�7:4>;`,<=R7:*D2/03,/03HV*D2fsj)+*j,/.1;`;>T17PW^91K3;Vo591Kb7P4>;>2G03*ºWlHtBDX1K3;�¦�e7:=<;$987P=/,/03,<0IHJ*1;>Bg03*U,/HG,+?AHG;>�UX103hV7:K3;>*D4>;$4>Kb7:2<2/;>2Nof� ee �nè@Yc�rf�YJ��ém7:*DBè� ge �Öè5YU��f�Yté2éto?S.103K3;$91Kb7:4k;>2F0I*�W^HUB1X1K3;¡¦ùgG7P=/;-987:=<,/03,/03HJ*1;>Bg03*U,/Hg� eg �ÖèjØk��foØ>é�foØ6� foØ\ü2éO7P*1B�� gg �èjØP�rfoØ>��foØ>�>éUsc«S.1;>*ro17[2/;>,¨é S� i´2/,R7P*1B103*1Z[\yHV=[¨�æ�03ZJ.U��K3;>hJ;>Kc91Kb7:4>;>2<ªtn³H:\r03W^9DKI034>03,p91Kb7:4>;>2
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Þr03ZJX1=/;`�f�Ds üD_@«S.1;»ê�ó e o/ê�ó g o87P*1Bg,/.D;�ë�ó�2/MU2<,/;>Wl2mibXD9198;k=¡K3;6\§,fo1XD9198;k=¡=<03ZV.U,fo�7:*DB4>;>*U,/=67:K5E8HJ,/,<HVW£oJ=/;k2/9c;>4>,/03hJ;>K3Mvn�4>HV=<=/;>2<98HJ*1B103*1Zl,/HG,/.D;O�v¢¡Ò¹H:\�Þp03Z8sc�f�1s��Ds
,/.87P,r03*14>K3X1B1;³0I*v\yHV=<W�7:,<03HV*AH:\1,/.1;³E8;>.c7Nht03HJX1=rHJ*I¦ � 0I2�4kHVW^9DX1,/;>Bd\yHJ=�;f7:46.$;k�tXD0IhV7PK3;>*14>;4>Kb7:2/2�� S� s�Þ1HJ=m03*12<,R7P*14>;Vo³0I*a,<.1;`;>T17:Wl91K3;Vo*é eg �Ïèdå$é:�NéG0I2-,/.D;^2/;k,gib03*º,<.1032m4f7P2/;HV*1K3M`HV*1;-91Kb7:4k;fndH:\C03W^9DKI034>03,@9DK×7P4>;>2$4kHV=/=<;>2/9cHV*DB103*1Z`,/H^,<.1;-;>�UX103hV7:K3;>*14>;-4>Kb7:2<2S� eg �èjØ>�NfXØ>éNfXØØ� foØ\ü>éUs«S.1;g*1;kTt,`2<,/;>9�032^,/HaBD;>=/03hV;	,/.D;º�3|VÐ �IxN»fxk��{>±N{>w§xf�-o¨ê�ó � i�d^� �rfh���h��f^��n>oSEUM=/;>B1XD4>03*1Zº7:K3KA,/.1;`W^HUB1XDKI;k2V¦ S o�j Ú�td<o@,<H£,<.1;>03=m03*U,/;k=+\�7P4>;`,/=R7P*12/03,<0IHJ*12G7:*1B¶,/H	,/.1;0IWl91K3034>03,S91Kb7:4>;>2F,<.87:,F?A;>=/;^7PB1B1;>B	03*g,/.1;G;kTt,<;>*1B1;kBa2/MU2/,<;>W£o�?S.D0IK3;V¦ � 032S\yXDKIK3M`91=<;6�2/;>=<hV;>Brs	«S.1;k*ro5,/.1;	�6~:{>°b�G{/ÌJx>�3xfw§|VzDo,ë�ó¡op032$B1;>=<03hV;>B¶EtM	=/;kB1X14>03*1Zj~:�b�S,<.1;^WlHtBDX1K3;>20I*`,<.1;$2R7PW^;d?L7NM`7:2A\yHJ=¨ê�ó � s5«S.1;$Ec7:2/034F2/QJ;>K3;>,/HJ*gB1;6�c*1;>2F,/.1;FWlHV=/;$7PE12/,<=R7:4k,�hU03;>?H:\¡,<.1;gHJ=/03ZV03*87PK@2/MU2/,<;>W�,/.c7:,-?C;g7:=<;`ZVHV03*1Z	,/H	4>HJ*12/03B1;>=Ns¡Þp0IZJX1=/;a�N�1sÜü`2/.DH:?S2G,/.1;KIH:? K3;>hJ;>KC2<MU2/,/;kW^2foäê�ó e 7P*1BBê�ó g o57:*1Ba,<.1;^Ec7:2/034G2<QV;>K3;>,<HV*ro,ë�ó \yHV=$,<.1;^=<X1*1*103*1Z;>T17:W^9DKI;JsF��HV,<034>;m,<.87:,F0Û\�ê�ó e 7:*1B�ê�ó g ?C;k=/;G2/MU*146.1=<HV*103e>;kBaEtM`Wl;>=/ZJ0I*DZG4>HVWlW^HV*,/=R7P*12/03,<0IHJ*12`ib03*U,/;>=¬\�7:4>;G,<=R7P*12/03,/03HJ*12Rn-7:*1B	03B1;>*U,/0Û\yMU03*1Z`4>HJW^W^HJ*`91Kb7:4>;>2`ibEDXUÑµ;k=/2^7:*DB0IWl91K3034>03,r91Kb7:4k;>2RnkoU,/.1;d;>TU,/;>*1BD;>B`2/MU2/,<;>WÙib?S03,<.G;>�UX103hV7:K3;>*U,@Ec;>.87NhU03HVX1=@,<H$,/.D;�HV=<03ZV03*87:K2/MU2/,<;>W�n�?CHJX1K3B�Ec;$HJE1,R7P0I*D;>BrsA��HJ,/034>;m7PKI2<HG,/.87P,�,<.1;$E87P2/034$2/QJ;>K3;>,/HJ*g032S,/.1;[4>HVWlW^HV*7:E12<,/=R7P4>,/03HJ*gE8;k,+?C;>;k*�ê�ó.e�7P*1Bgê�ó�g:s
'������W�h��� ���2�®�@ì �pxfw®óº���M��f�3�fo�V+5� fo�O�t[��5f�?BAN�[�6x$~GÞtßdà�Ð@°bw3¯����	��e¢xÙ���h�ox



êfëDËvÑ1Ë�F5ÃUì+Â�D�Ç�Â�ÇdÆLÃÖÀ@ÅSÇ$íSÀ�Ò5ì/ÁIÓ·��À5ÊFÁjÃUÇ¡É�í5Ç¡ÃDÁ �NÔ
� � x�\�~VzD®�3 �Ë3 e x��h�h�ªx³3 � qG�pxfwA²Y�6x�w3¯1xlxoçf¦U°b»N~:�3xfz1�6x`}/xk�I~Jwy°´|Vza®Vx�P@z1x6®a|Jz~:�´�CwI¯Dx[�8�I~J�6x>{G°bz��	¼�\â�N±5Qg�[8 � e f�8 � g �b+u²ID>|J}�8 � e f�8 � g +�� � ° ä wI¯Dxf}<x^x�(V°3{>w´{¼~	z1|JzZº®V°´}/x6�fw§x6®F�1~Vw3¯`*19º°´z'ó�Ì � Dk}/|V�H8 � e w§|¥8 � g {>¦t�6¯	wI¯D~Vw5*19 � «S)S���©*<°Íqbxhq[4C�6|Vz1w§~V°´z1°bzV�|Vzv�I±$°bzDwyxN}>z1~P�µw§}/~JzU{>°bwy°´|VzU{�3rq��rxNw5� 8 � e �xfh���h�xfN� 8 �í á �`â �C�6x�w3¯1xF®V° äSxf}<xfz1w5xoçN¦t°´»f~P�IxNz1�6x¡�k�I~P{6{Øxk{®Vx�P@z1x6®j°bzÀ� � �N±	wI¯Dx£}<x>�3~Vw§°b|Vza²B4Bdm����f��h�h�xf��©q7«�¯Dxgx^(Jw§xfz1®Jx6®º{>±N{>w§xf��|ED9óÙ°3{ã"óº�¥�Ö�äî u f�3-î u fo�V+5�dî u fX�O��[\�oî u f4?BA î u ��4C®JxWP³z1x6®�~P{\Q�4ï��äî u �	�Rxgé�efx����h�Oxgé � 4CÐ³°bwI¯�é � � èj¿ � e fh���h��fX¿ �í á �`â é�4"dr� �rfh���h��f^��45{>¦U�R¯�wI¯D~Vwé �/� ���ð�`~Jz1®�é �m� é S �ð�24�D>|V}�j Ú�HdK4«dr� �rfh���h�xf���?����ï¨3-î u �ñ3B?���W�4ï��V+5�Zî u Ñ ò / ã �	�V+5��?,�U��[��Xî u Ñ ò / ã �ð�O��[\��?�_Y,ï��V+5�c� ¿ �S fkú+�C�  < 9Nó < ´ôMõ �V+5��� 8�fkú+��~Jz1®��O��[\�J� ¿ �S fkú+�C�  < 9Nó < ´ôMõ �O�t[��:� 8"fKú+�ï4�D>|J}OúF+«S) � 3 � ?��V+5�c� ¿ �S fkú+�q� çg~Jz1®��O�t[��V�v¿ �S fKú+�r��ç7D>|V}�ú Ú+	«S) � 3 � ?�D>|V}�jG�!�rfh�h����foöUiWd§n�4D>|J}Ud�����f��h�h�^f���?Y,ïV?BA î u � 8v�µ�ñ?BA1� 8v�k42Dk|V}F~:�b�>8�+è�7?Y��4ïI?BA î u �v¿ �S ���  < 9Nó < ´ô4õ ?BAc� 8U�k4vD>|J}�jO� �rfh�h���EfXöUi�dynl4 D>|V}�dp����f��h���Ef^�÷q¢d2L7P*G;>T17:W^9DKI;Jo:,/.1;d;>TU,/;>*DB1;>B`2/MU2/,<;>W·H:\r,/.D;¡Ó$�1�]��HP\«Þr03ZJX1=/;$�N�1s��F032@B1;>9D0I4k,/;>B03*ÐÞp03ZVXD=/;`�f�1s��¥?S.1;>=/;G9DK×7P4>;�å �o� 2<X1W^W`7:=<0Iek;>2S91Kb7:4>;k2�Ø g foØ � foØ � o57:*1BBØO÷:oÖ91Kb7:4>;�å¨øoù2/XDW^W�7P=/03e>;>2S9DK×7P4>;>2SØhefo�Ø ø o�7:*1B�Ø ù oc91Kb7:4>;7ò$eM�$2<X1W^W`7:=<0Iek;>2S91Kb7:4>;k2¥YNeO7P*1B�Yl�Uoµ7P*1B91Kb7:4k;¥òBgE�¡2<X1W^W`7:=<0Iek;>2@91Kb7:4k;>2¥Y>gF7:*1B�Y��ts5)+*`,/.D;¡;kTv7PW^91K3;VoJ?A;¡XD2/;F,/.1;[4>HV*UhV;k*t,<03HV*H:\@*87PW^03*1Z$03Wl91K30I4k0I,591Kb7P4>;>2�?S03,<.�XD9198;k=�4f7P2/;$K3;>,<,/;>=<2fo�?S03,/.`7:*`03*1B1;>T`,<.87:,S032�7-4>HJWG�9cHV2/03,<0IHJ*`H:\q,+?AHGH:\5,/.1;[0I*DB1034>;>2�HP\q,<.1;$03W^91K3034f7P,/;>BG91Kb7P4>;>2fs³)+*g,/.D;¡;kTv7PW^91K3;d?C;$.c7NhV;é�eC� è�ò$eM�rfEò¥gE�5é$7:*DBèé9gS� èjå��o�rfoå øXù éUsÞD=/HJWu,/.1;A;>TU,/;k*1B1;>B-2/MU2/,<;>W£o5� BD0¸Ñ�;>=<;>*U,@�I|JÐg�3xf»Nxk�V{>±N{>wyxN�${�ê�ó � 4N7:*$Ec;CHJE1,R7P03*1;>BB1;>K3;>,<03*1Z^7:K3K�91Kb7:4k;>2S03*è� S o�j Ú�Hd<o87:*DB^,/=67:*12<03,/03HV*12S03*g3 S ¼A«S)>o�j Ú� d�iWdr� �rfh�h���Ef^�gnks
����������������������úI�rxNw�óº�¥�Ö� e x����h�ox�� � x�\ùf�3 e x����h�ox�3 � fo�V+5��fo�U��[��@f4? A �$�6x~GÞUß�àÙ4C~VzD®�ã�ó�°bw´{¡�6|V}k}/xk{y�1|VzD®V°bzV�lx�(Vw§xfzD®Vx6®l{Ø±N{>w§xf�7q�4ï�«�¯DxF�I|JÐa�3xf»Nx>�c{>±N{>wyxN��ê�ó@�U*Wdp����f��h�h�xf���3¼|ED�ó�°3{¡w3¯1xO{Ø±N{>w§xf� |J�fw§~V°bzDxR®OD>}/|J�	ã"ó®Vxk�IxNw§°bzV�l~:�b�5wI¯Dx$z1|N®Vxk{m°bz�û S �� � i'��S¨x	i@3>S�¼A«S)/n<n$~Jz1®`wI¯Dxf°b}F~J®�{>~J�RxNz1wA~V}<�>{\q����ï�«�¯DxG�6~:{>°b�-{/ÌVxk�IxNw§|Vz�ë�ó!|xDOó�°×{mwI¯Dx-{>±N{Øw§xN�Ý|J�fw§~V°bzDxR®bD>}/|J��ã�ó�®Jx>�3xfw§°bzV�`~P�b�qw3¯1xz1|N®Vxk{m°bz û S i_� S x	i@3 S ¼A«S)/n<n$~Jz1®`wI¯Dxf°b}F~J®�{>~J�RxNz1wS~J}/�k{lq
)+*`HV,<.1;>=F?AHV=/BD2foc03*�;N7:46.�ê�ó@�C7PK3KrW^HUB1XDKI;k2�jvoc?S03,/.�j Ú�Id<o�7:=/;-=/;kB1X14>;>B	,/Hl,/.1;k0I=03*U,/;>=¬\�7:4>;F,<=R7:*D2/03,/03HV*D2L7P*1B^,<Hm,<.1;�03W^9DKI034>03,591Kb7:4k;>2C,<.87:,A?A;>=/;$7:BDB1;>B`03*G,/.1;F;>TU,/;k*1B1;>B2/MU2<,/;>W	o5?S.103KI;9ó�ÌY�¡032F\§X1K3KIM	91=<;>2/;>=<hV;>Bpsa)+*º,<.1;^E87P2/034^2<QV;>K3;>,<HV*j7:K3K@,/.D;��1Ò©¨ 2G7:=<;=/;kB1X14>;>B¶03*£,<.1;G2R7PW^;-?L7NMUs9Þr03ZJX1=/;`�f�Ds üDocX1919c;>=mK3;6\§,fo�2<.1H:?S2$,/.D;GKIH:?�K3;>hJ;>KA2/MU2/,<;>Wê�ó e \yHV=d,/.1;^�v¢¡Ò�0I*�Þr03ZJX1=/;`�f�Ds �Do�7:*1B©Þp0IZJX1=/;`�f�DsÜü1o1XD9198;k=$=/03ZV.U,No�2/.1H:?S2F,<.1;mK3H:?K3;>hV;kKr2/MU2<,/;>Wüê�ó g s�Þp0IZJX1=/;G�N�1sÜü1oJK3H:?C;>=A987P=/,foU2<.1H:?S2S03*12/,<;f7:B`,<.1;F4>HV=<=/;>2<98HJ*1B103*1Z�ë�ó2/MU2<,/;>WÙi´91K3;f7:2<;S*1HV,<;S,/.87P,5?C;S91=<;>2/;k=/hV;d,/.1;d*87:Wl;>2r,<.87:,³,/=R7P*12/03,<0IHJ*12@7:*1B-91Kb7:4k;>2C.c7NhV;03*$óg?S.1;k*$,/.1;kMO7P=/;C7PK32/HS91=<;>2/;>*U,@03*FHV,<.1;>=p2/MU2/,<;>W^2pKI03QJ;*ã�ó£7:*DB�ê�ó � iWdp���rfh���h��f^��n/n>s)+*$ZJ;>*1;>=67:K+o:,<.1;C=<;>B1X14k,/03HV*G,<;>46.1*103�UX1;C9D=/;>2<;>*U,/;>Bl.1;>=/;SBDHt;k2q*DHV,r=<;>W^H:hJ;@E1X1,5;>hJ;>*U�,/Xc7:K3K3M^7:B1B12S*D;>?�9c7:,/.D2SE8;>,+?A;>;>*�0I*U,<;>=+\�7P4>;F,/=67:*12<0I,<03HV*12Fib2<;>;VoD\yHV=A03*12/,67:*14k;Vo1,<.1;F987:,<.\y=<HVWËÙV�[,/H�Ù:�-,/.87P,@032C9D=/;>2<;>*U,S0I*�ë�ó�i´K3H:?C;>=³98HJ=/,/03HJ*^H:\«Þp03ZVXD=/;m�N�1sÜüVnko:?S.103K3;S03,CB1HU;>2*1HJ,C;>TU032/,³0I*G,<.1;�HJ=/03ZV03*87PK1W^HUB1;kK1H:\"Þp0IZJX1=/;-�f�Ds �Jn>æN\§=/HVW ,<.10325\�7:4k,foU,/.D;�*1;>TU,A91=/HJ98;k=/,+M4f7P*�Ec;$91=<H:hV;>Bps
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�V+5�/(���+5�bý�������þ ®Vx�P@z1x ~ Þtßdà {Ø±N{>w§xf� ó ��Ö��e*x����h�Oxg� � x�\ùf�3�e*x����h�Ox�3 � fo�V+5� fo�O�t[��5f�?BAN�l4yê�ó � °bwb{ �I|JÐ �IxN»Nx>�Y{>±N{oºwyxN�${F*�dr� �rfh�h���Ef^��354fë�ó�°bw´{¡�6~:{>°b�[{/ÌVxk�IxNwy|Jz>4C~Jz1®9�@iÍóAn$w3¯1x[�I~VzJ�V¦U~f�JxG|xD.óUq�«�¯1xNz�Q� �	�³iÍóCnhÑ ãQ´ÿµl¶�� 5¡�@iÔê�ó � n�4�D>|J}Udr� �rfh���h��f^�©q���	�³iÍóCnhÑ ¶�� 5¡�@iÔë�óLn�qi3\yHJ=�7-91=/HUH:\52/;>;l� Ô �ynµ�¶�·'Û.·k¶ ��¼�ºU»�À�½Q±UÃ�À�ÂE¼�º ¼«Ç	À�ËU¹H½�¹"¿�Ã�ËO¿,âUÂ�¯EÂkÀ�� »>¹®À��;>,FX12dB1;6�8*1;-7G987P=/,/03,<0IHJ*`HV*`,/.1;[=/;f7P4R.c7:E103K303,+M^2/;k,/2FH:\@HV=<03ZV03*87:K@i§²���i�óCn/nkoc;>TU,/;>*1BD;>Biy²��Öi@ã"óAn/n>op7:*1BgK3H:?�K3;>hV;>K52<Mt2<,/;>Wl2Giy²��Öi@ê�ó@�yn/nF7P4>4>HV=<B103*1Z^,<H`,/.1;$9D=/Hfå6;k4>,/03HV*	H:\A,/.1;W�7:=<QU0I*DZ$HV*`,/.D;¡9DK×7P4>;>2dH:\q,<.1;$E87P2/034F2/QJ;>K3;>,/HJ*rs
'������W�h��� ���2�®�Í�1�I�rxNwOó�� �Ö��e*x����h�ox�� � x�\ùf�3�e*x����h�Ox�3 � fo�V+5��fo�U��[��@f4?BAN��Rx�~gÞtßdàÙ4©ã"ó·°bw´{¼x�(Vw§xNz1®Vx6®	{>±N{>wyxN�$4¨ê�ó � °´wb{G�3|VÐ��IxN»Nx>�A{>±N{Øw§xN�${	*�d��â��f��h�h�xf���354~Vz1®gë�ó·°bw´{m�6~:{>°b�l{/ÌVxk�IxNwy|Jz�q·«�¯1xNz>4¡w3¯1xBD>|P�b�I|JÐ@°bzV�l{>¦U�>{>xNwb{^|EDGwI¯Dx^}<xR~J�R¯D~V�N°3�I°´wy±l{>xfw´{²���i�óCn�4q²d��i@ã�óCn�4A~Vz1®-²���iÔê�ó � n$~J}/x$®JxWP³z1x6®¥Dk|V}$x6~V�6¯�]ù+©²d�8iÔë�óSn\Q

²�� k iÔã"óCn³�Iè1?+g²���iÔã"óCn7ÑZ? Ñ ��Z µ��	�	� µ � � µ 
 �ñ]�é²�� k i�óCn@� èª?;+£²��ciÍóCn9Ñ)²Z?©û�+g²�� k i@ã�óCnA_d?©ûxÑ ò Z µ��	�	� µ ò � µ 
 �ñ?Jé²�� k iÔê�ó³��n@� èª?a��+g²��ciÔê�ó@�+nFÑ)?a�^Ñ ��Z µ��	�	� µ � � µ 
 ��]NéÞ1=<HVW ,<.1;�B1;Ø�8*103,/03HV*po!,/.D;â\yHVK3K3H:?S03*1Z�HJEthU03HVXD2Ý987P=/,<0I,<03HV*12Ù7P=/;�HJE1,R7P0I*D;>Br_²���i�óCnG��z k 9drts á��lu â ²��lkUiÍóCnkoC²d��i@ã�óCnG�¸z k 9drts á��lu â ²��ZkUi@ã�óCn>oA7:*1Bj²��ci@ê�ó � nG�z k 9dr�s á�lu â ²d�lktiÔê�ó � n$i�dC� �rfh���h��f^��n>oc?S.1;>=<;G2/MUWGE8HJK��jB1;>*DHV,/;k2$B1032Iå6HJ03*t,SXD*103HV*gHP\2/;>,<2fs�²S;>Wl;>WGEc;>=$,/.c7:,G=/;N7:46.87:ED0IK303,+Ma2/;k,/2^HP\¡K3H:?!K3;>hJ;>K�2<Mt2<,/;>Wl2^7:*1BjHP\¡,/.D;�Ec7:2/0342/QV;kKI;k,/HV*	7:=/;d�8*D0I,<;Vs«S.1;A\yHJKIK3H:?S03*1ZA=/;>2<X1K3,C;k2/2/;k*t,<0b7:K3K3M$2/,67:,/;k2C,<.87:,5;f7P4R.G=<;f7:46.87PE1K3;SW�7P=/QU03*1ZSH:\r7F�U¢¡Ò4f7:*	E8;[;>TU91=/;>2<2/;>Bj7:2F7-4>HVWl98HJ2/03,/03HV*`HP\]4kHV*UhV;>*D0I;k*t,<K3M�2<;>K3;>4>,<;>BaW�7P=/QU03*1ZV2AH:\C7:K3Kp,/.1;KIH:?½KI;khV;>Kp2/MU2/,<;>W^2SE1XD0IK3,³\y=/HJW!,/.D;$HV=<0IZJ03*87:KcW^HUB1;>K+sTV0��v�-+5�Z? �2�®�Í��� �rxNw�óº�¥�Ö��e*x��h���oxg� � xg\9f43"e*x��h���Ox�3 � fX�V+5��fo�O�t[��5f�?BAN�F�6x~	Þtß�àÙ4¨ê�ó � °bw´{G�I|VÐ �IxN»fxk�A{Ø±N{>w§xf�[{�*�d$���rfh���h�xf���354m~Jz1®gë�óÙ°bw´{^�6~:{>°b�`{/ÌJx>�3xfw§|VzNq�$xNz1|Vw§°bzV��40Dk|V}Fx6~V�6¯�]7+£²d�8iÔë�óSn�4
²��@� k i�óCn@� èª]0Ñ 
 é$%`²�� k i@ê�ó e nhÑ ò ZU% �f�N� %�²d� k iÔê�ó � nhÑ ò �

~Vz1® ²d�@��i�óCn@� �k 9dr�s á�lu â ²��@� k iÍóCnwI¯Dxfz�Q ²��ciÍóAn%5¿²d�@��i�óCn@� qk 9dr�s á��lu â ²d�@�ZkUiÍóCn i/�N�1s �tn
à£|J}/x6|V»NxN}\Q ²d�lkti�óCn%5u²��@�ZkUiÍóAn
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�V+5���)½O2Þp03=/2/,No1?A;F91=/H:hJ;¡,<.1;$03*14>K3X12<03HV*rs�Ö;>,V? +Ü²d�lkti�óCn>s[«S.1;>*a,/.D;>=/;G;>TU032/,<2$7^2<;>�UX1;>*14k;��a2<X146.£,<.87:,V?BA��Ý/¾ ?usVÂAM�5=<HV9c;>=/,+Mu�N�1s�Ô1o�,<.1;>=<;�;kTt032<,$2/;>�UX1;k*14>;>2�� � ?S03,/.�� � ����Ñ ãQ´ µl¶�� iWdd�Ù��f��h�h�^f��gn$7P*1B� �lu ?S03,<.�� �lu ����Ñ ¶�� ,<.87:,lW�7NMaEc;`�8=<;>B�03*·ê�ó � i�dG����f��h�h�^f��gnG7P*1Bu03*·ë�ó¡o=/;k2/9c;>4>,/03hJ;>K3Mµ_�? �A � ´Ýt¾ ? � iWdS�¹�rfh���h��f^��n¡7P*1BB]NA �����Ý/¾ ]8op?S.1;>=/;�? �A iWd��¹�rfh�h����f��gn7:*DB�]lAGB1;>*1HJ,/;$,<.1;F03*103,/0b7:KcW�7P=/QU03*1ZV2@HP\*ê�ó � i�dr� �rfh���h�xf��gnS7:*DB�ë�ó�o1=<;>2/9c;>4>,<0IhJ;>K3Mts«S.1;k*r_�?a�\Ñ ��Z µ��	�	� µ � � µ 
 ��]coA,/.UX12�?a��+!²�� k i@ê�ó@�+n>o�d^����f��h�h�^f��áib,<.1032^032Ec;>4f7:XD2/;I? �A Ñ ��Z µ��	�	� µ � � µ 
 �ñ] A o��1��Ñ ¶�� ��� �lu oV7P*1B�é e x7���h�ÅxVé � xV\ ��§>«S)1x�«S) § n>sÞD=/HJWÝ7:*87PK3HVZVHJX12C7P=/ZVXDW^;>*U,/2NoZ]0Ñ 
 ��? Ñ 
 ibEc;>4f7PX12/;"] A Ñ 
 �ñ? A Ñ 
 o!��Ñ ¶�� ��� �lu o7:*DBè\"��§k«S)txl«S) § n>s«S.1;k*roQ?�� i@]�Ñ 
 f4? e Ñ ò Z\fh���h��f�? � Ñ ò � nkocE8;>4N7:X12<;�? A Ñ ò ´ �	? �A Ñ ò ´ o���Ñ ã ´ � �1�\Ñ ã ´ o7:*DBè� � ��§O3 � x�3 � § o d�� �rfh���h��f^�Ús�dH:?$oU?C;F91=<H:hV;FEUMG4>HV*U,/=67:B1034>,<03HV*`,/.87P,S,/.1;FX1*D0IHJ*`0I2AB1032IåØHV03*U,fs¢d2/2/XDW^;a,/.c7:,g,<.1;>=/;¶;>TU032/,g,+?AHuB10ÛÑ�;>=/;>*U,	2/,67:,/;k2�]�f�]�û�+Ù²d��i@ë�óSn`2<X146.�,/.c7:,f_i@]�Ñ 
 f4?Je@Ñ ò�Z�fh�h���Ef�? � Ñ ò � n	� i@]�ûxÑ 
 f�?©ûe Ñ òNZ�f��h�h�^f4?©û� Ñ ò � nko�?S03,/.ñ? � +Ý²��mktiÔê�ó � n>o?©û� +£²��lk$#+iÔê�ó � nFiWdp����f��h�h�xf��gn>s«S.1;k*r_�]0Ñ 
 �ñ]rûkÑ 
 ibHVEUhU03HVX126n>ob? � Ñ � Z µ��	�	� µ ��� µ 
 ��]$i´EtMFB1;Ø�8*103,/03HV*FHP\D²d�lktiÔê�ó � n/n7:*DB�?©û� Ñ � Z µ��	�	� µ ��� µ 
 ��]rûCi´EUM^B1;6�c*103,/03HV*lH:\C²��lk$#+i@ê�ó � n/nks�U03*14k;�? � Ñ ò ´ ��?©û� Ñ ò ´ ibHJEthU03HVXD2Rn�7P*1Bg91Kb7P4>;>2Sé � 7P=/;-03W^91K3034>03,@03*�ê�ó � o-? � Ñ � ´ �?©û� Ñ � ´ s5«S.1;k=/;6\yHJ=/;Vo-]�Ñ � ´ ��]�ûKÑ � ´ o�dr� �rfh�h���Ef^�as«S.1;k*roZ]m�ñ]rûq7P*1B^,<.1;$=<;>2/X1K3,�\yHVK3K3H:?S2fs ÃØ E12<;>=/hJ;S,/.87P,fo:EUM$B1;Ø�8*103,/03HV*po:,/.1;�²d�@�[H:\µ7F�U¢FÒ!?S03,/.9� W^HUB1X1K3;>2p0I25,<.1;�S7:=<,/;6�2/0b7P*g91=/HUB1XD4>,�HP\��,m��[,/;>=<W^2No12/03*14k;$,/.1;-E1XUÑ�;>=<2¡4kHV*U,/=<0IEDX1,/03HV*`032�7:*�0I2<HVKb7:,<;>B`,/;>=<Wi@]�Ñ 
 nksr¢d4>,/X87PK3KIMF,<.1032q,<;>=/W 4f7P*mEc;S=/;kW^H:hV;kBF\y=/HJW�,/.1;A\§HV=/WGXDK×7³EUM$2/03Wl91K3M�,R7PQU0I*DZ�,/.D;E1XUÑ�;>=A4>HV*U,<=/03E1X1,<0IHJ*mHJX1,5H:\r7:*UMVê�ó³��2/MU2/,<;>W£oJEUM$?S=/03,/03*1ZF²�� k i@ê�ó@�+n�Ñ ò ´ µ 
 s@AHV*14>;k=/*U�03*1Z$,<.1;�;>T17PW^91K3;Vo:«@7PE1K3;$�f�1s3�AK3032/,/2³,/.1;d=/;f7P4R.c7:E103K303,+Mm2<;>,CHP\r,/.1;F�U¢¡Ò H:\«Þp03ZVX1=<;$�f�Ds �Do,/.c7:,@4>HJ*12/032<,/2AH:\q�V�d2<,R7:,<;>2foZY��6s5«@7:E1K3;F�f�Ds �dK3032/,<2@03*12/,<;f7:BG,<.1;�=<;f7:46.87PE103KI03,+M$2<;>,/2AH:\fë�ói@]J��nkoNê�ó e i�ì�S nkot7P*1B"ê�ó g iÔý � n>oJ=/;>2<98;k4>,/03hV;kKIMUs�ÞDHV=5;f7:46.G2<,R7:,<;SH:\/ê�ó e iÔê�ó g np?C;S.c7NhV;03*1B1034f7P,/;>Bl,/.1;F987P=/,/03,<0IHJ*^²��lkUi@ê�ó�eØndiy²d�lktiÔê�ó�gNn/n³,/H-?S.10346.G,/.1;F2<,R7:,<;�Ec;>K3HV*1ZJ2¡i´,/.103=<B4>HJKIXDW^*8nks�«S.1;�;kKI;kW^;>*U,/2³H:\r,/.D;�987P=/,/03,<0IHJ*¼7P=/;d0IBD;>*U,/0Û�8;>BGEUM-,/.1;d4>HV=<=/;>2<98HJ*1B103*1Z-.103ZV.K3;>hV;kKrW�7P=/QU03*1Z$03*�ë�ó¡s5¢d2S91=/H:hJ;>Bg7:EcH:hV;

²d��iÍóCn�5¿²d�@�ciÍóCnA� qk 9drts á��lu â è1]0Ñ 
 é$%g²�� k i@ê�ó e nhÑ ò Z�%�²d� k iÔê�ó g nhÑ ò _7:*DB�03*`,/.D0I2S4N7:2/;[?C;$7:4k,/X87PKIK3MG.87NhJ;$7:*`;>�UX87:K303,+MUsr¢d2�7:*`;>T17:Wl91K3;�4>HJ*12/03B1;>=d,/.1;F4f7P2/;H:\¨]���] e _d,/.1;k*a,/.1;-4>=/HJ2/2$9D=/HUB1X14>,[H:\L²d� k iÔê�ó e n�� èhì e fEì g é`ibW�7P=/QU03*1ZV2SHP\�ê�ó e n7:*DBº²�� k i@ê�ó g n$�¢èªý e f4ý g f�ý � égibW`7:=/QU03*1ZJ2¡HP\�ê�ó g nF91=<HtBDX14>;>2G,<.1;G2/,67:,/;k2GH:\�²��@��_Y�e5f�Y"g5f4Y��>f�Y��rf4Y ù oc7:*1B�Y ÷ s)+,A032@03W^9cHV=/,67:*U,@,<Hm=<;>W^;>WGEc;>=@,<.87:,A03*GZV;>*D;>=R7PKr²��@��i�óCn Ú��²���i�óCn>s5«S.D;�K303hV;¡7P*1BEcHVX1*1BD;>Bu�5�Y2/MU2/,<;>W�H:\ Þp03ZVXD=/;£�N�1s�¤`032G7g4f7P2/;`03*º?S.10346.º,<.1;`03*14>K3X12/03HJ*º032m2<,/=<0I4k,fsAHV*D2/03B1;>=d0I,<2¡�U¢FÒ¹ht03;>?�?S.1;>=<;�]�dSiWd5� �rfh�h���Ef/�UnS7:=/;[E1XUÑ�;>=/2No803*U,/;k=+\�7P4>;$,/=67:*12<03,/03HV*127:=<;`K×7PE8;kKI;kBº?S03,/.|3IÙ1oS7:*1B¶,/.1;k=/;g7:=<;�,<.1=/;k;gW^HUB1X1K3;>2N_-,/.1;l�8=<2/,GHV*D;�032Så6X12<,�3IÙV�1o,/.D;^2/;k4>HV*1B¶032¡,<.1;^2<X1E1*1;k,mZJ;>*1;>=67:,/;kBºEUM£9DK×7P4>;>2$Kb7PE8;>K3;>Ba?S03,<.ÐYco57:*1Ba,<.1;^,<.103=/Ba032ZV;k*1;>=R7P,/;>B	EUM`91Kb7:4>;>2dKb7:Ec;>K3;>Bg?S03,/.�Ø:sS�5Kb7:4k;>2&%1�rf'%V�-7:=<;m,<.1;$03W^9DKI034>03,@9DK×7P4>;>2F7:B1B1;kB
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²��lHP\«óY�e ^Z`�(-a�`)(+*N`Y"g ^Z`�(-a�`)(+*�,Y�� ^Z`�(-a�`)(+*$-Y � ^/.�(-a�`)(+*N`Yfø ^Z`�(+*�0Yfù ^/.�(-a�`)(+*�,Yf÷ ^/.�(-a�`)(+*$-Y21 ^Z`�(+*ªcY�3 ^Z`�(+*$.Y�exu ^/.�(+*�0Y�e�e ^/.�(+*ªcY�exg ^Z`�(+*ªiY�ek� ^/.�(+*$.

²��¥H:\�óY�eM� ^Z`)(+*N`�(¢ajcY�e ø ^/.�(+*ªiY�e ù ^/.�(+*N`�(¢ajcY e ÷ ^Z`)(-ajc!(�*�,Y e 1 ^Z`)(-ajc!(�*$-Y e43 ^/.�(-ajc!(�*�,Y g�u ^/.�(-ajc!(�*$-Y g�e ^di�(+*N`Y"g�g ^di�(+*�,Y"gE� ^di�(+*$-Y"g4� ^dc�(+*N`Y"g ø ^dc�(+*�,Y"g ù ^dc�(+*$-
«]7PE1K3;m�N�1s3�V_5²��¥H:\q,<.1;m�U¢FÒ¹H:\�Þp03ZVXD=/;G�f�Ds �Ds

r�s6587 �lukhZ 9;:=<'>$?/@BA'>�C4:k\_ 9;:=<'>$?/DB<k n 9;:=<'>$?/@BA'>�CBEk$F 9�EBD'>$?/@BAr�sG547!H u ZI Z J4:8>$C4:8>$?/@BA'>$9;:=< k�ZI _ JB<'>$C4:8>$?/@BA'>$9;:=< k�ZI n J4:8>$?/DB<'>$9;:=< k _I F JB<'>$?/DB<'>$9;:=< kl_I�K J4:8>$CBE'>$?/@BA'>$9;:=< k>nI�L JB<'>$CBE'>$?/@BA'>$9;:=< k>nI�M JBD'>$?/@BA'>$9�EBD k FI�N JBE'>$?/@BA'>$9�EBD kOF

r�s6587PH u _Q Z 9+:=<'>OC8:8>$RS:8>$?/@BA k ZQ _ 9+:=<'>OC8:8>$RTA'>$?/@BA khZQ n 9+:=<'>OC8:8>$RT@'>$?/@BA k ZQ F 9+:=<'>UR=V'>�?/DB< k _Q�K 9+:=<'>UR=E'>�?/DB< k\_Q�L 9+:=<'>UR=<'>�?/DB< k\_Q M 9+:=<'>UR=D'>�?/DB< k\_Q�N 9+:=<'>OCWE'>$RS:8>$?/@BA kOnQ�X 9+:=<'>OCWE'>$RTA'>$?/@BA kOnQ ZZY 9+:=<'>OCWE'>$RT@'>$?/@BA kOnQ Z�Z 9)EBD'>URB:8>�?/@BA k FQ ZÍ_ 9)EBD'>UR=A'>�?/@BA k FQ Z@n 9)EBD'>UR=@'>�?/@BA k$F
«@7PE1K3;¼�N�1s��1_p²���¨ 2SH:\5,/.1;-�U¢¡Ò¹H:\�Þp0IZJX1=/;k2$�f�1sÜüDs



êfëDËvÑ1Ë�F5ÃUì+Â�D�Ç�Â�ÇdÆLÃÖÀ@ÅSÇ$íSÀ�Ò5ì/ÁIÓ·��À5ÊFÁjÃUÇ¡É�í5Ç¡ÃDÁ �Jé

z2

c3

c1

b2

a2

a4

a3

a1

b1

c4

c2

b4b3

z1 T4T3T2T1

TI5

TI4

TI3

TI2

TI1

Þp03ZVX1=<;G�f�1s�¤D_�¢��U¢¡Ò¹?S03,/.g²d�@� Ú��²��cs
,/H[B1;6�8*1;d,/.1;d;>TU,/;>*DB1;>B`2/MU2/,<;>W£s5²S;N7:46.87:EDKI;S2<,R7P,/;>2A4>HV=<=/;>2<98HJ*1B103*1Z-,/H$,<.1;�.D0IZJ.GK3;>hV;>K2/,67:,<;�[	\N`)(!\ªc^]]7:=<;V__[	\N`�(�\ªc!(-^Z`�(�^di!(�*N`�(�*ªi/]/o`[	\N`�(�\ªc!(-^Z`�(/^di�(!*ªc�(!*$.a]/o�[	\N`)(!\ªc�(/^dc�(/^/.�(*N`)(+*ªi/]/o�[	\N`�(+\1c!(Z^dc!(Q^/.�()*ªc�(+*$.�]/o�[	\N`�(+\1c!(Z^Z`�(Q^/.�()*N`)(+*$.�]/o�[	\N`�(+\1c!(Z^Z`�(Q^/.�()*ªc�(+*ªi/]/o�[	\N`�(\ªc�(/^dc!(-^di!(+*N`)(!*$.a]/oµ7P*1Bb[	\N`�(+\ªc�(/^dc�(/^di!(+*1c!(�*ªi/]/s°ÂCX1,d,/.1;[4>=/HJ2/2�9D=/HUB1X14>,FHP\c[	\N`�(�\ªc!(^Z`�(Q^di^]Cib=<;f7:46.87PE1K3;$03*�ê�ó e nA7:*DBd[	\N`)(+\ªc!(+*l`�(+*$.a]Lib=<;f7:46.87PE1K3;F0I*gê�ó g nAZJ;>*1;>=67:,/;k2&[	\N`�(\ªc�(f^Z`�(f^di�(2*N`)(2*$.�]/op,/.87P,FE8;>K3HJ*1ZV2F,/Hg²d�@�gEDX1,F0I2F*1HJ*U�+=/;f7P4R.c7:E1K3;G03*g,/.D;G2/MU2/,<;>WâH:\Þp03ZVX1=<;¼�N�1s�¤1s
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,/.1;>03=A91=/HNå6;>4>,<0IHJ*^H:hJ;>=�ë�óFoV2<H$,/.c7:,¨�á4f7:*GEc;�?S=<0I,<,/;>*l03*GE1K3Ht46Q-2/,<=/X14>,<X1=/;kB^\§HV=/W!7P2f_

l�m }~~~~~�
lonZp+q'rBp+q4s lonZp+q'rBp�t$s lonZp+q'r4p�u's lonZp+q'rSp�v$s
lonZp�t/rBp+q4s lonZp�t/rBp�t$s lonZp�t/r4p�u's lonZp�t/rSp�v$s
lonZp�u/rBp+q4s lonZp�u/rBp�t$s lonZp�u/r4p�u's lonZp�u/rSp�v$s
lonZp v rBp q s lonZp v rBp t s lonZp v r4p u s lonZp v rSp v s

� ������
ÂCM[B1;6�8*103,<0IHJ*$H:\r�U¢FÒ!HJ*1K3M¡03*U,/;k=+\�7P4>;C,<=R7P*12/03,/03HJ*1254>HV*U,/=<03E1X1,/;S,<HS�gi@] � f4] S nko:?S.1;>*d Ú�Ûjvo5?S.103K3;-HV*1K3Mg03*U,/;>=<*87:K³,/=R7P*12/03,<0IHJ*12$4>HJ*U,/=/03E1XD,/;^,<H��giÔ] � f�] � n>s���;k,$X12-4>HV*12<03B1;>=0I*lW^HJ=/;�BD;>,R7P0IKcE1K3HU46Qt2I��i@]Ne�f�]NeØnA7:*DB��giÔ]�e5f�]>g>n>_5?A;F;>TU91K3034>03,/K3Mm?S=<03,/;F03*G,/.1;FW�7P,/=<0IT,/.1;F2/,67:,<;�03B1;>*U,/0Û�8;k=@\yHJ=@=/H:?S2S7:*DBG4>HVK3X1Wl*12C7:2³987:03=/2AH:\r2<,R7P,/;>2AH:\fê�ó�eL7P*1B�ê�ó�g:s�ÞDHV=;>T17:W^9DKI;S,<.1;F2/;>4kHV*1B`=/H:?½4>HV=<=/;>2<98HJ*1B12F,/H-2/,67:,/;VY g H:\q²d��iÍóAn>oU?S.10346.^032AHVE1,67:03*1;>B`7:24>HVWl98HJ2/03,/03HV*GHP\@2/,R7P,/;Bì e HP\*ê�ó e 7:*DB^2/,67:,<;Sý g H:\,ê�ó g s�gi@] e f4] e n5� w q$x w q$x w q$x w t�x w t�x w taxy q y t y u y q y t y uw q$x y q zG{�|�qZuO}~z�{|!qZt$}�z�{|���tU}w q$x y t zG{�|��$t'}w q$x y u z�{|���tU}w t�x y q z�{|!qZu$} zG{�|�qZt$}w t�x y tw t�x y u��i@]�e5f4]vg>n@� w uax w uax w u�x w u/x w v/x w v�x w vax w v�xy v y�� y)��y)� y v y�� y���y)�w q�x y qw q�x y t z�{Z� � }w q�x y u zG{��=u/}w tax y qw tax y t zG{�� � }w tax y u zG{��=u$}

«S.1;mHJ*1K3M^*1HJ*g*UX1K3Kr;>K3;>Wl;>*U,SH:\�� e i@] e f4] e n�032I� e iÔ] e f�] e n>� ì e fxì g �q� P iÔ3UY g n>oc?S.103K3;,/.1;GHJ*1K3Mg*1HV*	*UX1K3K@;>K3;>Wl;>*U,/2FH:\I�'g:iÔ]�e5f�]NeRn$7P=/;V_S��gViÔ]�e5f�]NeRn>� ý�e�f4ý"g6�C� P i@3�ek�fn$7:*DB�'gJi@]�e5f4]�eRnk� ý�e5f4ý��6�µ� P i@3�exg>n>s«S.1;$46.87P*1ZV;-H:\@2/,67:,<;$\y=<HVWL]Ne¡,<H�]vgO4f7:*	E8;-B1X1;[HV*1K3M`,/Hl,/=R7P*12/03,<0IHJ*�Ù��¼7P*1B�Ù ù o?C;$,<.1;>=<;6\yHV=<;mHJ*1K3M^E1XD0IK3BlW�7:,<=/034>;>2UýÙe:i'Ù��:n>iÔ]�e5f�]>gfnko ý�gJi'Ù��:n>iÔ]�e5f�]>g>n>o�ýGe:i'Ù ù nki@]�erf4]vgkn>o7:*1BIý�gVi_Ù ù nki@]Ne@f4]vg>nksÅýÙe i_Ù�� nki@]Ne@f4]vgNn^7P*1B ýÙe:i'Ù ù n>iÔ]�e5f�]>g>n`7:=<;£03B1;>*U,<0I,+M¶W�7P,/=/034>;k2fsý	gJi'Ùl�Vn>i@]Ne@f4]vgkn>� ý��rf4ý ø �m���g7P*1Bj,/.1;gHJ,/.1;k=^;>K3;>Wl;>*U,/2GH:\$ý�gVi_Ù�� nki@]Nerf�]>g>nG7:=<;g*UX1K3K�sý	gJi'Ù ù n>i@]Ne@f4]vgkn>� ý"g5f4ý��>�µ� �F7:*1B`,/.D;¡HJ,/.1;k=�;>K3;>Wl;>*U,/2SH:\�ý�gVi_Ù ù nki@]Ne@f4]vg>nS7P=/;$*UX1K3K+s
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¢d4>4>HV=<B103*1ZG,/HG;k�tXc7:,/03HJ*12¡i<�f�Ds �Jn@?A;FZV;>,N_K	i@] e f4] e n@�	� e i@] e f4] e n��À� g i@] e f4] e nK	i@] e f4] g n@� P i_Ù � n>iWý e i'Ù � n>iÔ] e f�] g n"��ý g i_Ù � nki@] e f4] g n/nEmP i_ÙOùfnkiWý e i'ÙOùNn>iÔ] e f�] g n��Jý g i_ÙOùNn>i@] e f4] g n/n�U03*14k;¿²d�@��i�óCn��ÿ²d��iÍóAn>oG,<.1;>*LK£iÔ]�e�f4]�e6n�� �gi@]Ne@f4]�e6na7:*1BEK£i@]Ne@f4]vg>n���giÔ]�e5f�]>g>n>sµ�¶�·_Û�·'Û �HÂxº�À2»©¿,â$¼°±�À£Ã�¼�ÄÅ¾I¯E¹2�UÂkÀ/�

Îu.87P,F0I2F,<.1;G4>HVWl91K3;>TU03,+M�HP\C,/.D;G,+?CHP��K3;>hJ;>KC7:9D91=/HU7:46.£?S03,<.£=<;>2/9c;>4>,G,<H�,<.1;G;>TU91K3034>03,ZV;k*1;>=R7P,/03HV*�7:*1Bj2/,<HV=67:ZV;�H:\$,/.1;�0I*v�8*103,/;>2<03W�7:KSZJ;>*1;>=67:,<HV=U��«S.D;>=/;a7:=<;g4>K3;f7:=lK30IWl03,4f7P2/;>2N_p\yHV=�;>T17PW^91K3;50Û\D7PK3K:,/=R7P*12/03,<0IHJ*12q7P=/;@03*U,/;k=+\�7P4>;C,<=R7P*12/03,/03HJ*12Ci´,/.1;@2<MU2/,/;kW�032�,/03ZV.U,<KIM4>HJX191K3;>B8nko1,/.D;>*Góu��ë�ó���ê�ó � o87P*1B^03,SW`7:QV;k2C*1H-2/;k*12/;-,/H^7P9191K3MG,/.1032SWl;>,/.1HUBrs«S.1;A4>HJW^91X1,67:,<0IHJ*87:KJ4>HV2<,@,/HF2<HVK3hV;S7��U¢FÒ·03*m7l¨/,/=67:B103,<0IHJ*87:K3ªSW`7:*1*1;k=q0325,/.D;C2<X1WH:\5,/.1;d4>HV2<,S,/H-E1X103K3BG,/.1;F²SÓ-oU,/.1;F4>HJ2/,A,/H-E1X103K3BG,/.1;F;>TU91=<;>2/2<0IHJ*`H:\r,/.D;¡03*U�c*103,/;>2<0IW`7:KZV;k*1;>=R7P,/HJ=GH:\�,/.D;�7:2<2/HU4>0b7:,<;>BÜA«�Ò�Foq7P*1Ba,/.1;l4>HV2<,GH:\S2/HJKIhU03*1Zg,<.1;^46.87P=R7P4>,/;>=<032/,/034;>�UX87P,/03HV* ��� �Ù�·�rs¥«S.1;G,+?CHP��K3;>hJ;>K@Wl;>,/.1HUB	.87:2[0I*D2/,/;N7:Bº7l4>HV2<,$,/.c7:,$032$B1XD;G,/H8_,/.D;m4>HJ*12/,<=/X14k,/03HV*	H:\@,/.D;��Åm��[4>HVWl98HJ*1;>*U,SW^HUB1;>K32NoU,/.1;-4>HV*D2/,/=<X14>,<0IHJ*£HP\@,/.1;G²SÓd�H:\-;f7:46.u4>HJW^9cHV*1;k*t,lW^HUB1;>K+oA,/.D;g4>HV*D2/,/=<X14>,<0IHJ*�HP\m,/.D;�� � i@]�f�]�û×nl7:*1BHý � i[úRnki@]�f�]�û×nW�7P,/=<0I4k;>2$ib,<.87:,SW`7NMm03*14>K3X1BD;m7$=<;6�+HV=/BD;>=/03*1ZlH:\@,/.1;F2<,R7:,<;>2F03*^,/.D;$=/;f7P46.87:E103K303,+MG2/;>,<2Rnko,/.D;�4>HJ2/,@HP\µ2<HVK3hU0I*DZ�,/.D;�46.87:=67:4>,<;>=/032<,/034�;>�UX87P,/03HV* �g� K����ro:?S.D;>*�K 032q;kTt9D=/;>2<2/;>Bg7:203*^;>�UX87P,/03HV*	i/�N�1s��Vnks�)+,S032C4>K3;f7P=C,<.87:,A,/.D;O7PB1hV7:*U,67:ZV;k2X¬:BD0I267:B1hV7P*U,R7:ZJ;>2@HP\r,/.1;FW^;k,/.1HUBB1;>9c;>*1B�HV*`,/.1;[=/;>Kb7:,<03hV;�2<03e>;$H:\5,/.1;[=/;f7P4R.c7:E103K303,+MGZV=R7P91.12SHP\«ó�o)ë�ó�o87P*1Bgê�ó � s«S.1;³2/,/HJ=R7PZV;A4>HV2<,qHP\8,/.D;C4>Kb7P2/2/034f7PK+o:B103=/;>4k,fo:2<HVK3X1,/03HJ*$W^;>,<.1HUBF0I25B1XD;C,<H�,/.D;C2<,/HV=67:ZJ;H:\FhV;>4k,/HV= � H:\�2/03e>;�Ñ ²��ci�óCn�ÑÛoC7P*1BºHP\�W�7P,/=/03T¶��sb��2<X87:K3K3M¶��032-2/,/HJ=/;>Bj03*º2<987:=<2/;\yHJ=/W£oU2<HG,/.87P,foDB1032/=/;kZt7:=<B103*1ZG,/.D;$B10b7:ZJHV*87PK�oJ03,/2SHU4>4>XD987:,<0IHJ*g032SH:\@,/.D;$2R7PW^;�HJ=/B1;k=¡7:2,/.D;G*tXDWGE8;>=dH:\L7P=/4>2[0I*�,/.1;^²SÓ-iÍóAn>s$«S.D;m2<,/HV=67:ZJ;m4>HJ2/,$HP\C,/.D;G91=/HJ98HJ2/;>Ba7:919D=/Ht7P46.032m03*12<,/;f7PBj,/.87P,mHP\O7`hJ;>4>,/HJ= � H:\F2/03e>;�Ñ ²��@�ci�óCn�ÑÛoC7P*1BºHP\¡7g*UX1WGEc;>=-H:\�W`7:,/=<034>;>2fo7:K3K52/,<HV=<;>Ba03*£2<987:=<2/;-\yHJ=/W£_�,/.1;G,<HV,R7PK5*tXDWGE8;>=dH:\S*1HV*v��*UX1K3K5;>K3;>W^;k*t,<2fo�BD0I2<=/;>ZU7:=<B103*1Z,/.D;GB10b7:ZVHJ*87:K+oD0I2FHP\L,<.1;G2R7PW^;$HJ=/B1;>=-7:2F,/.1;G2<X1WÙHP\C,/.D;G*tXDWGE8;>=dH:\�7:=<4>2$03*g,/.D;'�=/;N7:46.87:ED0IK303,+MGZV=67:91.D2�²SÓ��6i@ê�ó@�+n>s)+*F2/XDW^W�7P=/MUo/,<.1;@B10ÛÑ�;>=/;k*14>;SEc;>,+?C;k;>*m,<.1;@*UX1WGEc;>=�H:\17:=<4>250I*$²SÓ-iÍóAnr7:*DB¡,<.1;@2<X1WH:\5,/.1;F*UX1WGEc;>=@HP\]7:=<4>2A0I*l,/.1;$�¹²SÓ��6i@ê�ó@�+n@032A?S.87:,AW�7PQV;>2³,/.1;FW^;k,/.1HUB^7:9D91K30I4N7:E1K3;03*^4f7P2/;>2d03*G?S.1034R.`7$BD0I=<;>4>,S2<HVK3X1,/03HJ*^032C*DHV,A98HJ2/2/03E1K3;VoUBDX1;F,/H-,/.1;FKb7:46Q-H:\qWl;>W^HJ=/M$,<H2/,<HV=<;G��s
ñOò¥óO� Îâû`û'�$�5õB�qýdþ É`÷OÉ`ü>÷\�"�$ú@õ$ù³�&�
¢�=/;N7:B1;>=d03*t,<;>=/;k2/,/;kBg03*^QU*1H:?S03*1Z$,<.1;FE87:2<0I2SHP\q,<.1;F,/;>*12<HV=�7PKIZJ;>E1=67$2<.1HVX1K3Bl=/;f7PBã�3�k�N�¬o?S.103K3;�7dE87:2<0I2]\yHV=@,<;>*12<HV=S7:K3ZV;>ED=R7$7P*1B�i´03*8n+B1;k98;>*DB1;>*U,S4>HVWl98HJ2/03,/03HJ*$H:\rÒg7:=<QVH:h-46.87:03*4f7P*�Ec;F\yHJX1*1Bl0I*a���V¤k�T�AHJW^91K3;>TU03,+M$91Kb7NMU2�7$=<;>K3;>hV7:*U,S=<HVK3;F0I*`,<;>*12/HJ=¡7PKIZJ;>E1=67$E87P2/;>B�W^;>,<.1HUBr_r?S.D0IK3;F,/.D;2/,<HV=67:ZV;^7PB1hV7:*U,67:ZV;k2O7P=/;GHJEthU03HVXD2fo�,<.1;G,/03W^;[0I2FK3;>2<2$03*t,<X103,/03hV;Jsm¢ B1032<4>X12/2<03HV*aH:\S,/.D;,/03Wl;�4>HJW^91K3;>TU03,+MGH:\5,/;>*12<HV=dE87:2<;>B£7:K3ZJHV=/03,<.1W^25\§HV=S,/.D;$2/HJKIXD,/03HV*lH:\@,/.1;[2/,/;N7:B1M`2/,67:,<;
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;>�UX87:,<0IHJ*12S032S4>HV*U,67:03*1;>B`03*£���k�/oU?S.103K3;¡7-B1032/4kX12/2<0IHJ*`H:\q,<.1;$4>HJW^91K3;>TU03,+M-H:\q,<.1;F2/.UX>ê^;E87:2<;>Bg7:K3ZVHJ=/03,/.1Wl2fok\yHJ=C,<.1;S\yXDKIKc2/,<HV=67:ZV;d4f7:2<;Vo14N7:*^Ec;S\§HVX1*1BG03*	� éJçk�/sq²�;6\y;>=<;>*14>;>2-�3�f¤k�7:*1B`�3�fÔN�1B1;Ø�8*1;�7dZV;>*D;>=R7PKI03ef7P,/03HV*-H:\�,/;k*12/HJ=@91=/HUB1XD4>,@,/HFB1;N7:K1?S03,/.	¨+\§X1*14>,<0IHJ*87:KU=67:,/;k2/ªiy7l=R7P,/;-0I*	7G4>HJW^9cHV*1;>*U,dW�7NM^BD;>98;k*1B£HJ*£,<.1;-2/,R7P,/;-H:\C2<HVWl;$H:\C,<.1;-HV,/.D;>=F4>HVWl98HP�*1;>*U,/26n>s�)+*u,<.1;g267:W^;`987P98;k=/2^,<.1;g4>HJW^91K3;>TU03,+MaH:\$,<.1032G;>TU,/;>*12<03HV*u032^BD0I2<4>X12<2/;>B�03*B1;>,R7P03KI2NsÕd;>2/9103,<;¡,<.1;F\�7P4>,S,/.c7:,�7:K3WlHV2/,A7:K3K�987:9c;>=<2�B1;f7PKr?S03,/.`2<,/;f7PB1M`2/,R7P,/;$2<HVK3X1,<0IHJ*roJ,/.10320I2-7:*	0I2<2/X1;G,<.87:,[0I2F2<HVW^;k?S.87:,FHV=<,/.1HJZVHJ*87:K+_F7:2F2/.1H:?S*a03*j���Vék�C,<.1;GW^;>,<.1HUBg4f7P*aE8;2/X14>4k;>2/2¬\yX1K3K3M£7:919DKI03;>Bl,/HG,<=R7:*D2/03;>*U,�7:*87PK3Mt2<032L7P2S?C;>K3K+s�U03*1ZVK3;SK3;>hJ;>K82<HVK3X1,<0IHJ*^7:=<;�,/.D;¡Ec7:2/034SWl;>,/.1HUB-\yHJ=L�v,/HU46.87:2<,/034�¢dX1,/HJW�7:,67d��;>,+?AHV=<Qiy�U¢d�¡n[91=/;>2<;>*U,/;>Bj03*j� ��ük�/sG«S.1;G03B1;f7P2$91=/;k2/;>*U,/;kBÜ03*	,/.1032$?AHV=<Q£.c7NhV;-E8;>;k*Ü7:9D91K30I;kB�8=/2<,@,/Hm7d2<0IWl91K3;52/X1E12<;>,AH:\r�1�5�j4f7:K3K3;>BG�UX19c;>=/9cHV2<;>B��v,/HU46.87:2<,/034S¢�X1,<HVW`7:,R7[�3�f�k�/oV7:*DBK×7P,/;>=³HV*-,/HF,/.1;AKb7:=<ZV;>=@�1Ó$�D�5�u4>Kb7:2<2S�I�N�UoV�1�:oJ�V�N�/s�¢dK3Kt,<.1;�7:EcH:hV;A=/;Ø\y;>=/;k*14>;>2S9cHV2<;S,/.1;KI03Wl0I,67:,<0IHJ*^,<.87:,FW^HUB1XDKI;k2�2/.DHVX1K3B	2/MU*146.1=/HJ*103e>;GHV*	,/03Wl;>Bg,/=67:*12<03,/03HV*12Nor7l=/;>2<,/=<0I4k,/03HV*,/.87P,S.87:2SEc;>;>*g=<;>W^H:hJ;>B^03*g7[=/;>4>;k*t,F987P98;k=�EUM^A0b7:=/BDH¼7P*1B`«S0IK3ZJ*1;>=F� ¤ �/s«S?CHP��K3;>hJ;>K32@2/HJK3X1,/03HV*l.87:2S7:9D98;f7P=/;>B`03*^BD0¸Ñ�;>=<;>*U,S4>HV*U,/;kTt,N_,ÂCXD4R.D.1HVK3eF.87:2S7:9D91K30I;kB,/H-2/,/HU46.87P2/,/034F91=<Ht4k;>2/2�7PKIZJ;>E1=671oU�UX1;>X1;k0I*DZm*1;k,+?CHJ=/QU2L7P*1B^.D0I;k=R7:=<46.1034f7:K��p;>,/=<0�*1;>,/2$� �P�¬s«S.1;$03B1;f7-HP\]EDX103KIBD0I*DZ¼7P*©7PE12/,<=R7P4>,�hU03;>?�7:2�7-E87P2/032A\yHV=�7-,+?AHGK3;>hV;kKI2SWl;>,/.DHtBl?CHJ=/QU2hV;>=<M�?A;>K3Kc\yHJ=S,/.1;$ÒgÓ 2/XDE84>Kb7P2/2mi´*1HG2/9DX1=/03HVXD2S2/,R7P,/;>26n$���N�/o17[W^;>,<.1HUB^,<.87:,S.87P2SE8;k;>*ZV;>*1;k=R7:K303e>;>Bl,/H$ÕF�1�1��03*���ÔN�/oV7P*1B-,/HF,/.1;SZJ;>*1;>=67:K�Ó$�1�5�j4f7P2/;d0I*`�3�fçk�/säÂCX1,³,+?CHdKI;khV;>K32W^;>,<.1HUBGW�7NM$?AHV=<Qm;>hJ;>*`0Û\r,/.1;>=<;F0I2³*1Hm9c7:=/,<03,/03HV*GZJ0IhJ;>*r_p,/.1;d?CHJ=/Q-03*g� é �µ2<.1H:?S2A.1H:?,/HFE1X103K3B$7:X1,<HVW�7P,/034f7PKIK3MS7S,+?AH�K3;>hJ;>K32q.D0I;k=R7:=<46.tMF2<,R7:=<,/03*1Zd\y=<HVW�7:*UMF2/,R7P,/;A2/987P4>;VoJ?S.103K3;7-W^HV=<;�=<;>4>;>*U,�03Wl91=/H:hJ;>W^;>*U,����k�r2<.1H:?S2S.1H:?�,/.1032S4f7P*�Ec;$B1HJ*1;$7:,A,/.1;[*1;>,SK3;>hV;kK�s«S.1;5Íµ7P,r7:919D=/Ht7P46.$.87:2pE8;k;>*¼7P9191K303;>BF,/HS,<.1;@2/HJK3X1,/03HV*FHP\DÓ[�1�5�º?S.D;>=/;A2/HJW^;5,/=67:*U�2/03,/03HV*D2S4f7:*g.c7NhV;$7-91.87P2/;$,+MU9c;¡BD0I2<,/=<0IEDX1,/03HV*`HP\],<.1;FB1;>Kb7NM^03*a���Vçk�/s5«S.1;m7P9191K3034f7:,<03HV*H:\S,/.1;G,+?AH`KI;khV;>K@Wl;>,/.DHtB	,/H`,<.1;G2R7PW^;-91=/HJE1K3;>WÙ91=<H:hV;>B	W^HJ=/;G7:B1hV7P*U,R7:ZJ;>HVXD2m�3��ü �¬o2/03*14>;F03,L7PK3KIH:?S2A7F91=/;k4>032/;$46.87P=R7:4k,/;>=<0IeN7:,/03HJ*^H:\5,/.1;d2/,67:,/;F2<987:4>;Gi´*1Hm2<91X1=<0IHJX12S2/,67:,<;>2RnksÂCXD,$*1;>? ,/;k4R.D*103�tXD;>2m2<.1HVXDKIB	.87NhJ;m2<X1919cHV=/,<03*1Zg,/HUHJKI2N_$�5Kb7:,<;f7:Xa03W^9DKI;kWG;>*U,/;>B£7�8=/2<,GhV;>=<2/03HV*aHP\�,/.1;`2/HJK3X1,/03HV*	H:\¡�v¢��·0I*u���JÔk�¬o5?S.D0IK3;VophV;k=/Ma=/;k4>;>*U,/K3MUo�þF;>W^9c;>=$.c7:20IWl91K3;>W^;k*t,<;>B$03*G7F,/HUHVKD,/.1;d2/HVK3X1,<03HV*-H:\r�1Ó$�1�5�½W^HUB1;>K32C���P�N�¬sp«S.1;��1Ó[�1�5�u2<HVK3X1,/03HJ*W^HUB1X1K3;�032S03*U,/;>ZJ=R7P,/;>B`03*U,/H-,/.1;$;k*thU03=/HJ*1W^;k*t,³«qHUHJKIEcH:Tg���V�Uo1�J�N�/s
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ÚJØjî��AÓ ï ì}í Ô5Ý]Ø ê Ô5ÕVÊ ã Ô×Ö é Ø��KØ é�� Ø è Ú��Zî�� ���AÛEÖ è ÚJÔ!�KÖEÕ#"

ê�$ %�& � èué(')%�*,+-'�./1032�46587 '?è8é�':9;*<* *�= + ��>
é Ø�ñcÖ3Ô×Ö@?�Êe@89<.1>��#�ZîQØ8Ê è í Î?ØA��ÜB�KÖ3ØnÖ=ÚJÔ×ÊUÝ ÓeÚ�Ô!CWØ é ÚJî1ÊZÖEÕAÔ×Ú�Ô!�ZÖCÔ»ÖEÕAÚJÊKÖ è Ø7ÊZÖ é Ê'fs>A25dZ0E.��#�KîØuÊ è í Ô!CDCeØ é Ô»ÊZÚ�Ø\Ú�î?ÊKÖEÕAÔ×Ú�Ô!�ZÖ�Ô×ÖEÕAÚJÊKÖ è ØFEHG í ØMÚ�î?ÊKÖEÕAÔ×ÚJÔI�ZÖwî1ÊZÚ�Ø<J ì ØjÔK? í Ú��AÛEÖ è Ú�Ô!�KÖLCWÊ@Mé ØÐÜ�ØjÖ é �ZÖxÚ í ØXÚJî1ÊZÖEÕAÔ×Ú�Ô!�KÖxÔ×ÖEÕAÚJÊKÖ è ØiÊKÖ é Ô»ÚNCWÊ@MPO8ØQCWÊZî<RKÔ×Ö@? é ØÐÜ�ØjÖ é ØjÖ3Ú ï í � ì Ø � Ønî ïÚ í ØiÚ�M1Ü�ØS� � é Ø-Ü3ØnÖ é ØjÖ è ØQ�ZÖxÚ í ØCÔ»ÖEÕAÚJÊKÖ è ØQ�ZîT�ZÖxÚ í ØSCWÊZî<RKÔ×Ö@?PCWÛKÕ�Ú�O8ØWÕAÛ è í Ú í ÊZÚQÔ×ÚÊ<Ý×Ý)� ì ÕeÚ���CWÊZÔ×Ö=ÚJÊKÔ×ÖzÔ»ÖxÚ í ØCÚJÔ!CWØ é �1CeÊKÔ×ÖxÚ í ØCÕ#M3CDCeØjÚ�î#MhÜpî<�8Ü3ØjîAÚJÔ»ØAÕ í �UÝ é Ô×Ö@?/ÊKÚQÚ í ØU ÛEÊ<Ý5Ô×Ú�ÊZÚ�Ô � ØVO8Ø í Ê � Ô!�ZÛEîCÝ5Ø � ØSÝWEPXY�Kî?Ø�Üðî1Ø è Ô5ÕAØSÝWM ï Ú í Ø é Ø�ñcÖ3Ô×Ú�Ô!�ZÖZ�<���AÛEÖ è Ú�Ô!�KÖ ê�$ %�&'è ÊZÖOuØWØA�8Üpî?ØSÕuÕAØ é ÊUÕ#"
è Ê<ÕAØ�[#\3]_^a` "�b `[#\3]_^dc "�b cEFEeE[#\3]_^1f "�b fP3>8H�9Uq3N5.�"�bFgAhji

Ñ í Øjî?Ø
[#\3]_^1k Ô5ÕzÊ�OA�F�UÝ]Ø8ÊZÖ�ØA��Üðî?ØSÕ8ÕAÔ!�ZÖ è �@C�ÜðîAÔ5ÕAÔ×Ö1?G41.u9<,=P:9<@1Pò;3@1>AP3256n9U.?>A4��ZÖ�Ú í ØÚJî1ÊZÖEÕAÔ×Ú�Ô!�ZÖ è �UÝW�KÛrî�Ô×ÖEÕAÚJÊKÖ è ØCÊZÖ é Üpî?Ø é Ô è ÊKÚJØSÕ6�ZÖ	Ú í Ø�CWÊZî<RKÔ×Ö@?1"'Ú í Ø�Üðî1Ø é Ô è ÊZÚ�ØAÕ6�KÖ/Ú í ØCeÊKî<RZÔ»Ö@?SCWÛZÕAÚ�O8ØhÕAÛ è í Ú í ÊZÚs.103>741;:>A6S2�Rb6'6AIZN5IKq3@?4sI<H}.1I@lZ>S,34g25,X>n9<680i;=N�9U6A>V9U@?>h,3>AtK>A@q34?>AP(Enm�Ý»ÝW� ì Ø é Üpî?Ø é Ô è ÊKÚJØSÕ��ZÖ�CWÊZî<RKÔ×Ö@?UÕ|Ô»Ö è Ý5Û é ØCÚ í �<ÕAØXÚJØSÕAÚJÔ×Ö1?MÚ í Ø�Üðî?ØSÕAØnÖ è ØV�<�WÚo�UÙRZØjÖEÕ ì}í �<ÕAØ è �<Ý)�ZÛEîsÚJÛSÜ:Ý5Ø è ÊZÖSO8Ø��@OjÚJÊKÔ×Ö3Ø é OeM è �1CQÜp�<ÕAÔ×Ú�Ô!�ZÖS� �QÚ í Ø7Ú�î?ÊKÖEÕAÔ×ÚJÔI�ZÖWÔ×ÖEÕAÚJÊKÖ è ØÜ�ÊKî?Ê@CWØjÚJØjî8Õ � Ê<Ý5ÛEØAÕ ï �ZîMÚ í �<ÕAØ/Ú�ØSÕ�Ú�Ô×Ö@?	Ú í ØWÜpî?ØSÕAØnÖ è Ø�� �MÚo�eRZØjÖEÕ ìoí �<ÕAØ è �UÝW�ZÛEîMÚ�ÛAÜbÝ]Øè �1CQÜpîAÔ5ÕAØSÕ�ØSÝ]ØeCWØnÖ3Ú»Õ6O8ØAÝ)�ZÖ@?KÔ×Ö@?XÚo��Õ�Ü�Ø è Ô ñ è Õ�Ú�ÊZÚ�Ô è ÕAÛqO è Ý]ÊUÕuÕAØSÕ#E

Í3IK@c>AY39<LX;3N5>ZmK6AIZ,3P=2].125IZ,34 [#\3]_^1k 6n9U,3,3IK.g6AIK,E.u9<25,X;3@?>AP=2]6j9<.?>S4QI<H�.103>7.-aE;b>hÆ $ 9B&_rs � à [e` â [#c ëAt m`fQ0=>A@?> à [u` â [vc ëVw è8é�'K9x* fQ0=2]N5>C25.'254C9<N5N5I<fg>APx9{;3@?>AP=2]6j9<.?>MN52)lZ>CÆ $ 9d&�rs � à�y}âAzZë{t fQ03>A@1> yoâ�znw|� ÊKî ')%�* m=IZ@QN52)lZ>hÆ $ 9d&�r s � à}yoâ�zKë � ' ^ 'oyx*cß�~ k � � * ÊZÖ é�' ^ '�z@*sß~�� � � *At fQ03>A@1> yoâ�zTw �p� ÊZî ')%�* ^� y34?>A@1tZ>/.10:9<.i9{L\9U@<lE25,3dMP3>A;b>A,3P3>S,r.M.1@u9<,=4?25.?25IZ,�@u9U.?>XHJq3,36S.?25IZ,�4u9<.1254-HJaE25,3d	.?03>9<ybI<tZ>h6AIZ,=4?.?@89<25,E.?4�2]4sfs>AN5N}P3>8Rb,3>APMHJIK@gybIZ.10-�Zî é Ô×Ö3ÊKî#MC9<,3P	Õ#M3C�OA�UÝ]Ô è LM9<@<lE25,3dK4n^� LiIK@?>'6SIZ,341.?@u9U25,3>APwP=>8R:,325.?25IK,	HJIZ@h.?@89<,34125.?25IZ,x@89<.?>S4nm`.?0b9<.h4u9U.?254-R:>S4e.103>\9Uy:I<tK>4?aELiLX>A.?@1ax@?>A�Eq325@?>SLi>A,E.?4jmQ0:9U4iyb>A>A,GP3>�R:,3>AP $��8& H�IZ@C;3@89<6A.12]6j9<Nh@?>n9U4?IK,34n�	25.C6n9<,�y:>>n9<412]N5aX2]LX;3N5>ALi>S,r.1>APC25,/9W.?IEIZN`9<,3PM254Q;:I<fs>A@ÐHJq3N}>S,3IZq3dK0M.?ICLiIEP3>SNpLiIZ41.g25,E.?>S@?>A41.?25,3d6n9<41>A4iIUH7P3>A;b>A,3P3>A,=6AavIZ,w.103>M.?@89<,3412].125IZ,x25,34?.89<,36S> 9U,3PwIK,w.103>iLM9<@<lE25,3db^M_�I{.?03254;3q3@?;bIZ41>'fs>V,=>A>APM.?IW25,r.1@?IEP3q36S>V.103>�HJIZN5N5I<fQ25,3dh,3IZ.89<.12]IK,}��HJIZ@Q9<,Ea [ ß6� [ ` âF�e�e�uâ [ �T�w è8é_')%�* fg>WP3>8R:,=>��[ ßT� �[ ` âF�e�F�8â �[ �P� 4?q3680x.?0b9<.S�[ � ß�~ k � � 2:� [ � w�~ k � � ^CÍ}25,:9UN5N]afg>XP3>8R:,3>M.103>/ÕAÚ�ÊZÚ�Ô è Ü�ÊKîAÚJÔ»ÚJÔ!�KÖ-�<�XÊ-CeÊKî<RZÔ»Ö@?CÆ P3>A,=IZ.?>SP �Æ $ 9B&Nw 46587 ' �èué�':9;*<* 9<4HJIZN5N5I<fQ4n� �Æ $ 9B&j' �[ *wß ��<�(�x��<�:���� Æ $ 9B&<' [A� *
_Q03>h4?.u9U.?256h;:9<@1.?25.?25IK,CI<H[9�L\9U@<lE25,3dh@?>A;=@?>A41>A,E.?4nmðHJIZ@s>n9<680M;3N×9<6S>V9<,=PCHJIK@g>n9U680 ~Q9U@?.1>8Ì4?2×9<,M;3@1IrP=q36A.QI<H`4?.89<.?256h4?q=y:6AN×9U4?4?>S4nmb.?03>h,Eq3LCyb>A@sI<H�.1q3;3N5>A4Q25,i.103>h;3N×9<6A>h.10:9<.Qyb>AN5IZ,3d.?IC.?0=>'4u9ULi>V~Q9U@?.1>A4?2×9<,M;3@1IEP3q36A.�I<H�41.u9U.?256h4?q3yb6AN×9<414?>A4j^



û<üEý5ûZý|��� ú��Mö��-�hù��(�����Aø��#��������þ���� �
ä Å<· æ ²EÅ<¶#��¸�¹�ºW��Ï:Ú�ÊZÚ�Ô è Ü�ÊKîAÚJÔ»ÚJÔ!�KÖP�<�hÕ#M3CDO��UÝ]Ô è CeÊKî<RZÔ»Ö@?<Õ#E

� Æ â Æ � w��Æ â � 9VwzáQâ �Æ $ 9d&ðß �Æ � $ 9d&
 �>A,36A>Wfg>�6n9<,/P=>8R:,3>W.?03>W4?.89<.12]6�;:9<@1.?25.?25IZ,MIUHË9�4?aELCybIZN52567L\9U@<lE25,3de9U47fs>AN5N[9U,3PP3>A,=IZ.?>�2]. ��Æv^Dx>�6n9<,M,3I<f�P3>8R:,=> ê�$ %�& 9<479�HJq3,36A.125IZ,}�
ê�$ %�& � �è8é_'¡%�*�+ 46587 ' �è8é�':9 ` *A*,+ 46587 ' �è8é�'K9 c * *,+-�F�e� 46587 ' �è8é('K9_¢ 2 ¢)*<*�£_= + ��>

½pµJ´�¤bÃJ²x¥bÆY¦`Ã�¶nµ æ Ã×²eÀ=´[Ç�µ�´o³[´`µ�¶n²CÁS²rÅ3§b²EÅ|ÁS²EÆxÀ3´}¶jµ-¾ZÁ�µJ´�½pÂ ÈMÁ©¨�>A.sq34QP3254?6Aq=4?44?IKLi>',=>Af�IZ;3.125IZ,34�.?0:9U.7.?0=>|BED�F�HJIK@?L\9UN52]41LOL\9jai9<N5N5I<f�2],M.103> ' L\9U@<lE25,3deP=>A;:>S,EÌP3>A,E. * .?25LX2],=dV41>AL\9U,E.?256A4QI<H`.?03>h.1@u9<,=4?25.?25IZ,=4QfQ2].10M@?>A41;:>A6S.V.1IC.?03> k B=l`F�HJIZ@1L\9UN]2541L/m9<,=P\0=2]dK03N525dZ0E.c4?IKLi>sHJ@1>A�Eq3>A,E.7>S@?@?IK@?4�2],X.?03>h.12]LX25,3d'4?;b>A6A2 R:6j9<.?25IK,\IUH�6AIKN5IZq3@1>APMLiIEPEÌ>AN54 ' I<HJ.1>A,MP3q3>'.1IC.?03>�H�9<6A.Q.10:9<.Q.103>'LXIrP=>AN5N]>S@gP3IE>A41,�ª .Q@?>n9UN52]�S>'.?03>'9U6A.?q:9UN}41.?@?q=6A.?q3@1>I<H7.103>iq=,EHJIZN5P325,3d/9U,3Pw0:9U4',3IK.|9M6SIZ@?@1>A6A.C;b>A@?6S>A;3.?25IK,�IUH7.?03>X25,34?.89<,36A>S4CI<HV9MdK2]tK>A,.?@89<,34125.?25IZ,M.?0b9<.Q6n9U,\yb>h6AIZ,=6Aq3@?@1>A,E.?N5aM>A,:9Uy3N5>AP * ^«s>8HJIK@?>'41.u9<@1.?25,3dXfg>h,3>A>SPz.1IC>AYE.?>A,3P	.?0=>'P3>8R:,=2].125IZ,/IUH�ØjÖ3Ê1OAÝ5Ô×Ö@? é Ø�?Kî?Ø8Ø'.1IC.?@89<,EÌ4?25.12]IK,w25,341.u9<,=6A>A4CI<H'BEDGF�4nmc.10:9<.C254W.?03>M,Eq3LCyb>A@WI<H74?25LCq3N5.89<,3>AIKq34'>A,b9<y3N525,3dZ4WI<H'9.?@89<,34125.?25IZ,M25,34?.89<,36S> àI%nâ [ ë 9<.79�dZ25tZ>A,MLM9<@<lE25,3dhÆG�
² ' Æ *v$ à!%nâ [ ë}&�ß L\9<Y su¬ w + F >- Æ r ¬D® ä Å<² $�áQâ�%�&<' [ *Atd�

+-, k B3l[F74nmb25.Q254Q;:IK4?412]y=N]>�.?Ii9<414?25dZ,	9W,rq=LCy:>A@QIUHc4?>A@1tZ>A@14V.1I\9WdK2]tK>A,M.?@89<,3412].125IZ,4?I�.?0:9U.�4125,3dZN5>Zm<LCq=N].125;3N5>}IZ@Ë2],�R:,325.?>c41>A@?tK>A@s4?>ALM9<,E.?256A4`6n9U,eyb>QP3>8R:,=>APWHJIZ@`>n9U680C.?25Li>AP.?@89<,34125.?25IZ,}^ � 4Q>AYE;3N×9<25,3>APM25,\~s0b9<;3.1>A@7�W2 H[9<N5Nb.?@89<,3412].125IZ,3479U@?>h25Li;3N5256A25.?N5ahP3>8R:,=>APz9<44?>SN�H»Ì�6AIK,36Aq3@1@?>A,E. ' 2�^ >Z^5mj2 HðyEaWP3>8H�9Uq3N5.`2],�R:,325.?>s4?>A@1tZ>A@1479<@1>79<4?4125dZ,3>APC.1Ih>n9<680i.1@u9U,34?25.?25IK, *25.72547;bIZ414?25y3N5>W.?Iiq=4?>W4?>AN H×Ì-N5IrIK;347.1IiLXIrP=>ANp.?@89<,3412].125IZ,34hfQ25.?0/9CN525Li25.1>APi,Eq3LCyb>A@ ¬ I<H4?>S@?tZ>S@?4n^¯`YE.1>A,3P325,3d/.103>A41>\6SIZ,36A>S;3.?4C.1ITBED�F74'254W4?.?@89<25dZ0E.ÐHJIZ@1f 9U@?P}mo4?25,36A>M9<N5Ns.?03>M9<ybI<tZ>6AIK,34?25P3>A@89<.12]IK,34C0:9jtK>\,=I<f�.?I	y:>/9U;3;3N525>APw.1Ix.?03>M4?25,3dKN5>i.?@89<,34125.?25IZ,�2],=4?.u9U,36A>A4j^ � H6AIKq3@?41>Zm3yb>A6n9Uq34?>hI<H}.103>7N525Li25.89<.?25IK,34}25Li;bIZ41>APWIZ,i.103>7LM9<@ lr25,3d�P3>A;b>A,3P3>S,r.�P3>8R:,=2].125IZ,I<H`.?@89<,3412].125IZ,C@u9U.?>A4jm3.103>7.-aE;b>VIUH}4?>ALM9<,E.?256A4s9<4?41IE6A2×9<.?>SP\fQ25.10i.?0=>7P32:�p>A@?>A,E.Q25,341.u9<,=6A>A4I<Hg9WdK2]tK>A,M.?@89<,3412].125IZ,ifQ25N5Npyb>',:9<.1q3@u9UN5N]aC6SIZ,3412]41.?>A,E.hfQ25.?0M.?0=>V41aELiLi>S.?@?aC;=@?IZ;b>A@1.?25>A4I<Hp.?0=>gLXIrP=>AN-^ � 4oHJIK@ k B3l`F74jmZ25.o2]4`41.?25N5Nr;bIZ414?25y3N5>Q.?I'9U4?4?25dK,'25,ER:,325.?>s4?>S@?tZ>S@g41>AL\9U,r.1256A4yEaCP3>8H�9Uq3N5.nm39U,3PC.?IWq34?>h41>AN H�N5IEIZ;34s.?IW>A,EHJIK@?6A>'9�4?25,3dKN]>QIK@QLCq3N5.?25;3N5>c41>A@?tK>A@741>AL\9U,r.1256A4HJIK@g41IZLi>QIK@ 9UN5N:25,341.u9<,=6A>A4QI<H�9�dZ25tK>A,i.1@u9<,=4?25.?25IZ,o^}_Q03>S@?>h>AYE254?.?479�HJq3@1.?03>S@Q;:IK4?4?25y325N525.-a25,wBEDGF�4e.10:9<.'P=Ir>S4e,3IK.e9<;=;3N5az.1I k B3l`F�4nm`,:9ULi>AN5a/N525Li25.12],=dC.?03>X6AIZ,36Sq3@?@1>A,36Aa�I<H9iB�DGF�.?@89<,3412].125IZ,/@89<.?0=>A@7.10:9<,/N525Li25.12],=dV.103>'41>AN H×Ì�6SIZ,36Aq=@?@?>S,36Aa	I<Hc>n9<680/25,341.u9U,36A>WI<H.?0b9<.s.?@u9U,34?25.12]IK,}mK.?0:9U.g254g9U4?4?25dK,325,3de9hN525Li25.?>SPe,Eq3LCyb>A@cIUH}4?>A@1tZ>A@14Q.?IW.?03>�fQ03IZN5>Q4?>S.QI<H>A,:9Uy3N5>APM25,34?.89<,36A>S4VIUH�.10:9<.Q.1@u9<,=4?25.?25IZ,
`
^¨�>A.7q34h6AIK,34?25P3>S@V.103>WLCq3N5.?256AIZLC;=q3.?>A@Ql�¨o~�>AY39<LX;3N5>7IK,36A>WLiIZ@1>Z�s4?.89<@?.125,3dCHJ@1IZL25.?4�HJq3,36A.125IZ,:9UN�P=>8R:,325.?25IK,\.103@?IKq3dZ0x9WDGF�LiIEP3>AN ' 4?>S>|~s0:9U;3.?>S@�� * fs>e6j9<,/P3>S@?25tZ>C9BEDGF�LiIEP3>ANcyEax9<414?25dZ,325,3d{fg>A25dK0r.14'.?I{.?@u9U,34?25.12]IK,34n�Wfs>A25dZ0E.?4�I<HQ.?25Li>AP	.?@89<,34125.?25IZ,349<@1>i25,E.?>A@1;3@?>S.?>APv9<4WP3q3@u9U.?25IZ,=4nmofg>A25dK0r.14'I<HQ25LiLX>AP32×9<.1>V.1@u9U,34?25.?25IK,34e9<@1>i25,E.?>A@1;3@?>S.?>AP9<4Q;=@?IZyb9<y325N525.?25>A4n^



° ô`õ7öh÷QøcùcúOûUürývþ}ÿ����{ùQøcú��?ùcþXö���� ù
	7ö'ôQø�����{÷���������� þ����

p5

BMb

p7

E
Mm

p4
J,E,E,B

P7
E

Mm

p5

BMbp4 E,E,B

p1
J,E

p1
J,E

e

(e)

p1
J,E

p1
J,E

p8
E

p2
J,E

p1
J,E

p2
J,E

p1
J,E

p8
E

p8
E

p2

E

p1
E

p6
E Mc

p3
J,E,E

p1J,E

p2
J,E

p2
E

p1E

p3
E,E

p6
E

Mc

a

(a)

b

(b)

c

(c)

d

(d)

t1
E

t1

Et1E

t4

t1

t4

t1

t6t6

t1

t1

t1

t3

t2[y <> x]

t3

t2
[y <> x]

t5t5
<x>

<x>

<j,x>

<j,x>

<x,y>

<x>

<x,y,z>

<x,y>

<y>
<z>

<j,x,y>

<j,x>

<j,x,y,z>

<y>
<z>

<j,x,y>

<j,x>

<x>
<j,x>

<x>

<j,x>

<j,x>

<j,x>

<x>

<j,x>

<S elab>

<S elab>

<j,S elab>

<j,S elab>

<x>

<x>

<x>

<y>

<z>

<x,y,z>

<j,x>

<j,x>

<y>

<z>

<j,x>

<j,x,y,z>

<x>
<x>

<x>
<x>

<c>

<j,x>

<j,x>

<c>

<x>
<c>

diffMem:f

busses:c

elab:c

B:c

E:c

Mm:m

Mc:m

memacc:f

bus:f

mem:f

comp:f

memreq:f

allcomp:f

Mb:m

Ío25dZq=@?>C�n�=^]�K� � 4?412]dK,325,3dW.?25Li>�.?IW.?03>'LCq=N].1256AIZLC;3q=.?>A@gl�¨}~�LiIEP3>AN-^



û<üEý5ûZý|��� ú��Mö��-�hù��(�����Aø��#��������þ���� �
.?@u9U,34?25.12]IK, @u9<.1>F±<fs>A25dZ0E. 4?>ALM9<,E.?256A4A±<;3@12]IK@?25.-a_Q2]LX>APi_`@89<,3412].125IZ,34% ` ²�` 4?25,3dZN5>8Ì-4?>S@?tZ>S@7;b>A@76AIKN5IZq3@%<³ ² ³ 4?25,3dZN5>8Ì-4?>S@?tZ>S@7;b>A@76AIKN5IZq3@%�´ ² ´ 2],�R:,325.?>h4?>S@?tZ>S@

+-LiLX>AP32×9<.1>g_`@u9U,34?25.12]IK,34% c µ;c �%<¶ µ ¶ �%�· µ · �

_c9<y3N5>W�n�3^5�K�}_Q25Li25,3d�I<H�.103>hLCq3N5.?256AIKLi;3q3.1>A@gl�¨o~òB�DGFòLXIEP3>AN-^
_Q03>�.?25Li>AP{.?@u9U,34?25.12]IK,347IUHg.?0=>eLXIrP=>AN}25,zÍo25d:^`�n�=^5� ' 9 * 9<@1> % ` m %<³ m}9<,=P %�´ @1>A;3@1>8Ì4?>S,r.125,3dM@?>A41;:>A6S.?25tZ>AN5ax9CN5IE6n9<N`6AIKLi;3q=.u9<.125IZ,}mb9C@?>SLiIZ.1>'Li>SLiIZ@1ai9<6A6S>A4?4jmc9<,3Pz9�4?aE,EÌ6803@?IK,325�n9<.125IZ,/9<LXIZ,3de9UN5N:6AIKLi;3N5>A.1>APM.u9U4<lE4 ' IK,3>hIZ,M>n9<680M6AIKLi;3q3.1>A@ * .1IC4?.89<@?.79W,=>Af6AaE6AN5>Z^s_Q03>'25LXLi>AP32×9U.?>s.?@u9U,34?25.12]IK,347IUH�.103>'LiIEP3>SN}9<@?> % c m % · 9U,3P % ¶ ^Ë_`@u9<,=4?25.?25IZ,=4 % c

9<,=P %�· @1>A;3@1>A4?>A,E.C9C;3@1IZy:9Uy325N52]41.?256h6803IZ256A>Wq34?>SPz.1Ii>A41.u9<y=N]25410zfQ03>S,T9�.u9<4 lM0:9<4h6AIKLCÌ;3N5>A.1>AP}^`_`@u9U,34?25.?25IK, %<¶ @?>A;3@1>A4?>S,r.14Q.?03>h9<6A�Eq325412].125IZ,WI<H}9 ' @?>ALXIZ.1> * Li>SLiIZ@1a'9<,3PC9hy3q34.?IC41.u9U@?.7.103>h4?>A@1tE2]6S>'I<Hg9�@?>ALXIZ.?>hLX>ALiIK@?ae9U6A6A>A414V@1>A�Eq3>A41.n^� 4?4?q=Li25,3dx.?0b9<.i.103>	.?25Li>M@?>S�rq=2]@1>AP�.?Iw;b>A@ÐHJIZ@1L�9xdK25tZ>A,vIZ;b>A@89<.?25IK,GP3IE>A4M,3IZ.P3>A;b>A,3P�IZ,w.103>M4?;b>A6A2 R:6/6SIZLi;=q3.?>A@A±<LX>ALiIK@?ap±<y3q=4V25,EtZIKN5tZ>AP ' 2�^ >Z^5mË2�H7.103>M4?aE4?.1>AL 2546AIKLi;3N5>A.1>AN5a/4?aELiLX>A.?@1256 * .?03>A,v9<N5Nc25,341.u9<,=6A>A4CI<H79MdK2]tK>A,x.?@89<,34125.?25IZ,x0:9jtK>C.?03>X4u9ULi>9<414?IE6A2×9<.1>APw@89<.1>F±<fs>A25dZ0E.n�`2 H7.103254'254',3IZ.�.?03>X6n9<41>Zm`25.'254',3>A6A>S4?4u9U@?a�.?I/;:9U@?.12].125IZ,x.?0=>y:9U4?256C6AIZN5IKq3@'6AN×9<414?>A4�2],E.1I ' 4?.89<.?256 * 4?q=y:6AN×9U4?4?>S4nmc>j9<680x@?>A;=@?>A41>A,E.?25,3dx9M4?>A.�I<HQIZy@¸8>A6S.?4fQ25.?0/0=IZLiIKdZ>A,=>AIZq34Q;b>A@ÐHJIZ@1L\9<,=6A>e680:9U@u9U6A.?>A@1254?.?256A4 ' >Z^ d:^5m=fg>WL\9jaC,3>S>APz.1Ii;:9U@?.12].125IZ,.?0=>'4?>A.hIUH�6AIKLi;3q3.1>A@?4�25,r.1IC.-fgIC41q3yb6AN×9<4?41>A4n��.?03>'41N5I<f 9U,3PM.?03>hH-9<4?.QIK,3>A4 * 9<,=P/.?03>S,9<414?IE6A2×9<.1>zP=2K�p>A@1>A,E./@u9U.?>A4A±<fs>A25dZ0E.?4MfQ25.?0GP=2K�p>A@1>A,E.\.1@u9U,34?25.?25IK,G25,34?.89<,36A>S4/y:9<41>AP�IZ,fQ0325680M4?.u9U.?256h4?q3yb6AN×9<4147.103>A25@7;:9U@u9ULi>A.1>A@?4sy:>SN]IK,3dC.?Ib^¨�>A.hq34'6AIK,36A>A,E.?@89<.1>\IK,z.103>C.?25LX2],=dC4?;b>A6A2 R:6n9U.?25IZ,xIUH .1@u9<,=4?25.?25IZ, % ` 25,z.103>C6AIKLCÌ;3N5>A.1>AN5aC4?aELiLX>A.?@12]6Q6j9<4?>K^ � î?ÊZÚ�Ø ' 4u9ja ²�` * 254Q9<414?25dZ,3>SPi.?IC9<,EaC25,341.u9<,=6A>hI<H % ` mELiIZ@1>8ÌI<tZ>S@nm<412],=6A>g.103254`.?@u9U,34?25.12]IK,'@?>S;3@?>A41>A,E.?4Q9QN5IE6n9<NE6AIKLi;3q=.u9<.125IZ,725.`L\98lZ>A4p41>A,341>Q.?I7P=>8R:,3>25. 9U4g4125,3dZN5>741>A@?tK>A@nm=Li>n9U,325,3d'.10:9<._¸8q341.gIK,3>741q3680\IK;:>S@u9<.125IZ,i6j9<,M.u98lZ>7;=N�9U6A>7IK,i>n9U6806AIKLi;3q3.1>A@V9U.79C.12]LX>Z^`+-,/IK.?03>A@�fgIK@?P34jmb.?03>',Eq3LCyb>A@QIUH[.1I@lK>A,347IUHg9CdZ25tK>A,M6AIZN5IZq=@N¹ k4?25LCq3N5.89<,3>AIKq34?N5aW;3@?>S4?>A,E.h25,r.1Ie;=N�9U6A> 9 ` ' @1>A;3@1>A4?>A,E.12],=d\41>AtZ>S@u9<No.u9U4<lE47@1q3,3,325,3dWIZ,M.?0=>4u9ULi>h6AIKLi;3q3.1>A@ * P=Ir>S47,3IK.725,dº:q3>S,36A>'.103>hR:@12],=dC@u9<.1>'I<Hc.1@u9<,=4?25.?25IZ,M25,341.u9<,=6A> à!% ` â ¹ k ë4?25,36S>Q.?03>Q41>AN H}6AIZ,36Sq3@?@1>A,E.g25,341.u9<,=6A>A4g9U@?>Q4?>S@?tZ>SP|»?41>A�Eq3>A,E.?2×9UN]N5ad¼:mjIK,3> 9U.g9�.?25Li>K^:_Q0=2]46n9U,/y:>�>A,EHJIK@?6A>AP	yEai>AYE;3N5256A25.?N5ai9UP3P325,3di9W4?>SN�HsN]IEIK;iN525Li25.?25,3dh.?0=>e>A,b9<y3N525,3dWP3>AdZ@1>A>WI<H.?@89<,34125.?25IZ, % ` 9<474103I<fQ,M25, Ío25d:^o�n�=^]� ' 6 * ^ � y=4?>A@1tZ>W.?0:9U.7P3q3>�.?Ii.103>'25,325.?2×9UNpL\9<@ lE2],=dP3>8Rb,3>APMHJIK@g.103254QLiIEP3>ANb.?0=2]4Q6SIZ,36Aq=@?@?>S,36Aa/N525Li25.?2 ,3dh;3N×9<6A>h254s@?>AP3q=,3P:9<,E. ' y:>A6j9<q341> 9 `
254'6AIKN]IKq3@'489jHJ> * m`03I<fs>AtZ>A@W25,z.103254efQ9ja/fs>CL\98lZ>W.?03>X4?;b>A6A2 R:6n9U.?25IZ,�LiIZ@1>e6SIZLi;=N]>S.?>9<,=P\>S,34?q3@1>e9W6AIK@?@?>S6A.hy:>A0b9jtr25IKq3@g25,3P=>A;:>S,3P3>A,E.?N5aMI<H`.?03>�2],=2].12×9<NbL\9<@ lE2],=d:^
F�I<f'mnN5>A.`q34c9U4?4?q=Li>c.10:9<.�HJIZ@`4?IKLi>`@?>j9<4?IK,Cfg>s,3>A>SPe.1IV@1>8R:,3>s.?0=>QLiIEP3>ANE9<N5N5I<fQ2],=d
½�¾_¿3À�Á�Â@ÃvÁoÁ�À�Ä3À�Å�À�Æ!Ç,È<Ã#É3Å�Ê�Ä1Ë�ÌWÉ3Í�Æo¿3Ë Í;ÎvË<Ï3Ë<Í�Ð#Å�À�Ñ Ë<Ê,ÄFÇ�Ê3Ë�Ò@Ï3À�Ï3Î�Ð�Â3Ð#Í�Æ�À�ÆoÀ�Ã#Ï,ÃAÌ;Æ�¿3Ë�Â1Ã#ÁoÁ�À�Ä3Å�Ë�Æ�Í�Ð#ÏeÓÁ�À�ÆoÀ�Ã#Ï�À�Ï3ÁoÆ�Ð#Ï3È Ë<ÁpÀ�ÏeÆoÃ�ÁoÉ3Ä3Á�Ë<Æ�Á<Ô#ÐvÏ3ÊNÐ#Á�ÁoÀ�ÎvÏ3À�Ï3Î�Æ�Ã,Ë<Ð#È�¿�ÁoÉ3Ä3Á�Ë<ÆxÐ�Å�À�Õ�À�Æ�Ë<Ê�ÏeÉ3Õ,Ä@Ë<ÍaÃAÌ;Á�Ë<Í�Ö#Ë<Í�Á



× ô`õ7öh÷QøcùcúOûUürývþ}ÿ����{ùQøcú��?ùcþXö���� ù
	7ö'ôQø�����{÷���������� þ����
LCq3N5.?25;3N5>'.u9U4<lE4 ' I<H7P32:�p>A@?>A,E.W.-aE;:> * @?q3,3,=2],=d/IZ,	>n9<680�6AIZLX;3q3.?>S@nmofQ2].10z.103>CH�q3@?.103>A@6AIZ,341.?@89<25,E.7.?0b9<.Q.?@89<,34125.?25IZ, %�´ 6n9<,MIK,3N5aC4?aE,36803@?IK,325�A>'.89<4<lE4QIUH[.103>h4u9ULi>7.-aE;b>Z^c_Q0=2]46n9<,/yb>W2]LX;3N5>ALC>A,E.?>SPiyEa/9<P3P325,3dC9C,=>Af�6AIZN5IKq3@76AN×9U4?46Ø ß svÙ ` âF�e�e�uâ Ù f@Ú t m=@?>AP3>�R:,325,3d.?03>�6AIZN5IZq=@gP3IKL\9U2],�I<H}9<N5N:;=N�9U6A>A4cy=q3. 9 · 9U,3P 9;Û 2],CIK@?P3>S@g.1Ie9<P3Pi9�.u9<4 lC25P3>A,E.?2 R:>A@s.?I>n9<680	.?I@lK>A, ' >Z^ d:m è8é_'K9 ` *Qß Ø +ÝÜT* m}9U,3P/LiIEP32 HJaC.103>e9U@?6W>AYE;3@?>A414?25IZ,=4e9<6A6SIZ@?P=2],=dZN5ar^_Q03>'@?>�R:,3>AP/LXIEP3>ANb2]4Q4103I<fQ,M25,\Ío25d:^p�n�=^5� ' y * ^� y34?>A@1tZ>'.10:9<.QfQ25.10i.?0=2]4s,3>Af�41;:>S6A2 R:6n9<.125IZ,}mE.103>'.?25LX2],=dV41>AL\9U,E.?256A4sI<H�.1@u9U,34?25.?25IK,% ` 0b9<4W.?I	y:>/9<Pe¸8q34?.1>AP}mË2],=P3>A>APv4?25,36S>\.103>M4?25,3dKN]>C41>A@?tK>A@i41>AL\9U,E.?256A4 ' 25Li;3N5>ALX>A,E.?>AP.?03@1IZq3dK0G.?03>	4?>SN�H'N5IEIZ;v;3N×9<6S> * @?>8HJ>S@?4M.?IGØ8Ê è í Ô×ÖEÕAÚ�ÊZÖ è ØxIUH�9	.1@u9U,34?25.?25IK,}mQ.?0=>/.-fgI2],=4?.u9U,36A>A4 à!% ` âSà Ù c â ¹ ` ë?ë 9U,3P à!% ` âAà Ù ³Eâ ¹ ` ë1ë mo2 H >A,b9<y3N5>APx.1IZdZ>S.?03>A@W;3@1Ir6S>A>APw25,x;:9U@u9UN]N5>AN' P3q3>W.?IX.?03>Xî?Ê è ØW;bIZN5256Aa * ;3@1IrP=q36A25,3di.103>'>A�p>A6A.�.?0:9U.7.?0=>'4?;b>A>APxIUHË9�6AIZLX;3q3.1>A@ ' ¹ `2],M.103>h>AY39<Li;=N]> * 25,36A@1>n9<41>A4'9<4Q.103>h,rq=LCy:>A@sI<Hc.89<4<lE4Q@1q3,3,325,3dCIK,i25.QdZ@1I<fQ4QN�9U@?dK>A@n^� ;bIZ4?4125y3N5>74?IKN5q3.?25IZ,C.1I'.?0=2]4s;3@1IZy3N5>ALO254g.1I'>A,EH�IZ@?6S>�9VÜðî?ØSÕAØAÝ5Ø è Ú�Ô!�ZÖhIUH}.?03>�.u9U4<lC.?Iy:>Q@1q3,e,=>AYE.`HJIZ@o>n9<680C6AIKLi;3q=.?>A@jm<yEa'25,r.1@?IEP3q36S2],=d7>AYE;3N5256A25.c9<6A�Eq3254?25.12]IK,'I<Hp976SIZLi;=q3.?>A@.?03@1IZq3dK0z.103>e25,E.?@1IEP3q36A.12]IK,/I<HQ9<,	2]LXLC>AP32×9<.1>7.1@u9<,=4?25.?25IZ,	9<4h4?03I<fQ,{2],xÍo25d:^}�j�3^5� ' P * �.?03254C25Li;3N5>ALX>A,E.?4'9	@u9U,3P3IKL�IZ@1P3>A@C4?6803>SP3q3N525,3dxI<Hh.u9<4 lE4CIZ,w>j9<680G6AIKLi;3q3.1>A@n^�+�H�9;3@?IE6A>A414?IK@V410:9<@125,3de41>A@?tE256A>h;bIZN5256AaC254g.1Ieyb>hLiIEP3>AN5N5>APC25,34?.1>n9<PomE2].sfsIZq3N5PCyb>Vq=4?>8HJq=N}.?I9<N5N5I<fò.103>e;bIZ414?25y325N525.-aiI<HQ9<4?4125dZ,325,3di9�4?25,3dZN5>'41>A@?tK>A@'41>AL\9U,r.1256A4V9ULiIZ,=d|9UN]No25,34?.89<,36A>S4I<H % ` fQ25.10w4u9ULi>WtZ9<N5q3>CIUH7;:9<@89<Li>S.?>A@ [ ^/+-,wÍo25d:^s�n�3^5� ' > * 9{LiIEP3>ANc254'4103I<fQ,x.?0b9<.2]LX;3N5>ALi>S,r.14c.?0=2]4Q.-aE;b>hI<Hc.?25Li25,3dh41>AL\9U,r.1256A4cH�IZ@Q.?@89<,34125.?25IZ, % ` ^
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Ío25dZq3@1>C�n�3^��=� � ,M>AY39<LX;3N5>7IUH�4?.1@?q36S.?q3@89<N`6AIZ,Bº:256A.n^
_Q03>C;bIZ414?25y325N525.-a/I<H7>AYE.1>A,3P325,3d/.103>�¯Ë~QBx,3IK.?25IZ,}mo9<4Wfg>AN5Ng9U4'.?0=IZ4?>XI<HV��¯�m�B3~hm>A.16Z^5mZIK,CfQ03256u0W25.c@?>SN]25>A4jmZ.1IeBEDGF�4`2]4s9<,W2]LX;:IK@?.89<,E.}254?41q3>ZmE41.?@?IK,3dZN5a'@1>AN×9<.1>APCfQ25.?0C.?0=>9<y=2]N525.-aCI<Hs6AIZ@1@?>A6A.1N5a\41;:>S6A2 HJaE2],=di.?0=>e;3@1IZy:9Uy325N52]41.?25676SIZ,dº:256A.�@?>A41IZN5q3.12]IK,/I<Hc25LiLX>AP32×9<.1>.?@89<,34125.?25IZ,34j^h+-,zBEDGF�4nmp9<,=P/LiIK@?>'dK>A,3>A@89<N5N5a\25,z~Ql[F74nmo9<N5N}41.?@?q=6A.?q3@89<Nc@1>AN×9<.12]IK,/,3IUÌ.?25IK,34g@1>8HJ>A@Q.1Ie.1@u9U,34?25.?25IK,i25,34?.89<,36S>A4n^ � 4Q9<N5@?>n9UP3aCIZy=4?>A@1tZ>AP}m=25.gLX2]dK0E.�yb>7P=2��i6Sq3N5.cHJIK@.?0=>CLiIEP3>AN5N5>A@7.1I/;b>A@?6A>S2]tK>i.103>i9<6A.1q:9<NË4?.?@1q36A.1q3@?>XI<HQ.?03>Cq3,�HJIZN5P325,3dbm:2-^ >Z^5mp.103>i9<6A.1q:9<N;bIZ.?>S,r.12×9<N}6SIZ,dº:256A.14QI<H`.?03>'q=,3P3>A@1N]aE25,3dCq3,�HJIZN5P3>APXLiIEP3>AN-^
~sIK,34?25P3>A@125,3dx.?03>{LiIEP3>ANQ25,GÍo2]db^7�j�3^5� ' 9 * fg>/6j9<,vIZy341>A@?tK>z.10:9<.M9<6A.1q:9<N5N5axIZ,=N]a25,34?.89<,36S>A4 à!% c â ¹ k ë 9<,3P àI% · â ¹ k ë 9U@?>/25,v6AIK,dº:256A.ifQ25.10G>n9<680GIK.?03>S@nm�fQ0325N]>M25,341.u9<,=6A>A4à!% c â ¹ k ë 9<,=P àI% · â ¹ � ë m�æèçß Ù 9<@?>C,=IZ.n^M�MIK@?>AI<tK>A@nmoP32:�ð>S@?>A,E.W2],=4?.u9U,36A>A4WI<H % c 9<@1>C,3IZ.25,/6AIK,dº:256A.nmo.?0=>e489<Li>W9<;3;3N525>A4�.?IiP=2K�p>A@1>A,E.'25,34?.89<,36A>S4'I<H % · ^6é�2:�ð>A@1>A,E.h2],=4?.u9U,36A>A4�I<H%<¶ Li25dK0r.Qyb>C25,z6SIZ,dº:256A.hfQ25.?0	>n9U6u0xIK.?03>S@n��HJIK@V>SY�9ULi;3N5>'25,341.u9U,36A>A4 àI%<¶râSà ¹ k â ¹ � â�ê ` ë?ë mà!%<¶EâSà ¹ k â ¹ � âAê c ë1ë 9<@1>725,C6AIZ,Bº:256A.cyb>A6n9<q=4?>h.?03>SaCy:IK.?0C.?@1aC.?I'fQ25.103P3@u9jfG9�.?I1lZ>A, à ¹ k â ¹ � ë25, 9p¶ �KLiIK@?>AI<tK>A@`25,34?.89<,36A>S4 àI%<¶râSà ¹ k â ¹ � âAê � ë1ë m à!%<¶EâAà ¹#ë â ¹#ì âAê � ë8ë 9U@?>Q25,W6AIZ,dºb2]6S.gyb>A6n9Uq34?>.?0=>AaMy:IK.?0M.?@1ai.?ICfQ25.103P3@u9jf�9W.?I@lK>A, à}ê � ë 25, 9;· ^¨�>A.Cq34C,3I<f�6SIZ,3412]P=>A@i.103>M4?25Li;3N5>C,3>S.C2],GÍo25d:^s�n�=^ � ' 9 * m`fQ03IK4?>Mq3,EHJIKN5P325,3dZ4C9<@1>P3>A;=2]6S.?>APC25,eÍo25d:^E�n�=^�� ' y * 9<,=PeÍo2]db^E�n�3^�� ' 6 * mAH�IZ@}.103>s6n9<41>  [v^ ':9;*  ß �h9<,3P  [v^ ':9;*  ß �3m@?>S4?;b>A6A.?25tK>AN5ar^sDx>h6n9<,MIKy34?>A@1tZ>W.?0:9U.79<6A.1q:9<N5N5aCIZ,=N]aX25,34?.89<,36A>S4 à!% ` â [Ak ë m à!% c â [ � ë mxæ�çß Ù

9<@1>Q25,e41.?@?q=6A.?q3@89<Nb6AIZ,Bº:256A.`2],WybIZ.?0W6n9U4?>A4 ' y * 9U,3P ' 6 * ^`+-,W6n9U4?> ' 6 * P32:�ð>S@?>A,E.c25,341.u9<,=6A>A4I<H % c LX25dZ0E.7yb>i9<N54?IM25,x6AIK,dº:256A.'fQ25.?0	>n9U6u0�IZ.103>A@nmoyb>A6n9<q=4?>M.?03>Saz.1@?a	.?I/fQ25.?0=P3@u9jf9C6SIZLiLXIZ,X.?I@lK>A,/25, 9 ^ � ,/25Li;bIZ@?.89<,E.Q6AIK,34?>A�Eq3>S,36A>C2547.10:9<.h25,/6n9U4?> ' y * .?03>A@1>i9<@1>9<6S.?q:9UN]N5a	.-fgI{2],=P3>A;b>A,3P3>A,E.W;3@?IKy:9<y=2]N5254?.1256C6u0=IZ256A>A4jm`2�^ >Z^M.-fsI/P32:�p>A@?>S,r.S¯c~QBE4jmcfQ0325N5>
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_c9Uy3N5>e�n�=^�×3�`BEaELCy:IKN]256Q41.u9<.1>h.?@u9U,34?25.12]IK,34QI<Hc.103>'BEDGF�25,\Ío25d:^p�j�3^�í

8�¹ZÈÊ´K²^±ª¹ZÀ9 ·�±	Ã�í^±ªµ[´K¶K´#"FÀèÉÊ·$"8�¹ZÈ0´K²»±i¹ZÀ�¸�±ª¹oº0´K²^³ :vÂi¹o¹Z·�¼�;=<lÉ0¸
Ì Í Î ¾	Ïo¾>-2? 5 ¾*-2@ 5 Ö Î Ù0Ïo¾>-2A 5 Ö 7Ì ÍÌèÝ Î ¾	Ï.-2@ 5 Ö Î ÙÊÏo¾*-2? 5 ¾>-2A 5 Ö 7Ì<ÝÌ ã Î ¾	Ïo¾>-2? 5 ¾*-2A 5 Ö Î Ù0Ïo¾>-2@ 5 Ö 7Ì<ÍÌ�ä Î ¾	Ïo¾>-2? 5 Ö Î ÙÊÏo¾*-2@ 5 ¾*-2A 5 Ö 7Ì ÝÌèå Î ¾	Ïo¾>-2A 5 ¾*-2@ 5 Ö Î ÙÊÏo¾*-2? 5 Ö 7Ì<ÍÌ�æ Î ¾	Ïo¾>-2A 5 Ö Î ÙÊÏo¾*-2? 5 ¾>-2@ 5 Ö 7Ì<Ý

_c9<y3N5>W�n�3^�å=� � @?P=2],b9<@?aXL\9U@<lE25,3dZ4cIUH�.103>eBEDGF�25,/Í}25db^p�n�3^�í '�~�ß s 5 âAê<â
[ tu*

É)"o±*"o·:°Æ¹Z±ª²^¼F´#"F´EÂª² Âª¹ZÈ0´K²^±ª¹ZÀB+[¹o´K²»³�Ï.-0/ à -21 à43�5.5 ÖÌ<Í76 ÌèÝ -0/ ½ à -2? à A 505Ì<Í76 Ì ä -0/ ½ à -2@ à A 5.5Ì<Ý76 ÌèÍ -0/ g à -2? à @ 5.5Ì<Ý76 Ìèå -0/ g à -2A à @ 5.5Ì ã 6 Ì ä -0/ ½ à -2A à @ 5.5Ì8ãC6 Ì æ -0/ ½ à -2? à @ 5.5Ì ä 6 ÌèÍ -0/ g à -2@ à ? 5.5Ì8äC6 Ì�ã -0/ g à -2A à ? 505Ì å 6 Ì æ -0/ ½ à -2@ à ? 5.5Ì å 6 Ì Ý -0/ ½ à -2A à ? 505Ì æ 6 Ì å -0/ g à -2@ à A 5.5Ì8æC6 Ì ã -0/ g à -2? à A 505
_c9Uy3N5>e�n�=^�í3� � @1P325,:9<@1ai41.u9<.1>h.?@u9U,34?25.12]IK,34QI<H`.?03>WBEDGF�25,\Ío25d:^p�j�3^�í '�~òß s 5 âAê<â

[ tu*
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GIH?JLKNMPO=QRKTSVUWJLXZY\[&X]UWYLX4OLXZH^J]KW_`[�Ja_bQ4_dc?eWMfHWXCJaKWX�S`ghgdYaXZgiSVJLMf_dH	jk_dY=lfmWc	UNMPHNgin7c	X4JLKW_^o[(MfJLKpJLKWXqJLX4HWOL_hY(oWXZQZ_hc	U7_dOLMfJaMP_hHrcpXZJLKN_ioNO&Ja_rQZ_hc	UWmNJLX(U7XZYIst_hYLcAS`HWQZX�MfHWoWMfQZXZO(_VsuOLv^OIwJLX4c	O(c	_^oWX4lPlfXZo?[(MfJaKyxNz={�O}|
~(KWXAJaXZHWOL_hY	oWX4QZ_dcpUT_hOLMfJLMf_dH�cpXZJLKN_ioNO?XZ�^UWlf_dMfJrJaKWX�HWX4J?OLJLYamWQZJamWYLX�JL_�oWX4oWmWQZX�SJLX4HWOL_hY;X4�iUNYLXZOaOLMf_dHF_VsWJLKWX=gdX4HWXZY�SVJL_hY;_VsiJaKWXCmWHWoNXZYLlfv^MfHWg���S`Ya�d_`�(QRKTSVMPHq_Vs�JaKWX&x^Ja_^Q�K7S`OLJaMfQz�XZJLYaM�{�XZJqjtxNz={bn=Oav^OLJLX4c��hMPH^�h_dlf�^MPHNg�c�SVJLYaMPQ4XZO=QZ_dcpUWmWJLX4o	S`JCJaKWX(OLmWeNHWXZJLO(lfXZ�hXZlI|u~(KNXHWXZJ9MfOqXZ�^UWYLXZOaOLXZo�XZMfJaKWXZY?S`OFSAOLv^HWQRKWYa_dHW_hmWOFQZ_hc	U7_dOaMPJaMf_dH�_Vs�OamWeWHWXZJaOrOaKTS`YaMfHWg�QZ_hc?wc	_hH	JaY�S`HNOLMfJLMf_dHNO�MfH�x^mWU7XZYLU7_dOaXZo��qXZHWX4Y�S`lfMf�ZXZo�x^JL_^QRKTS`OaJLMfQrz�XZJaYLM={�XZJaO?jtxW�FxNz={bn�MPH�wJLYa_^oWmWQZXZoAe^v	x�|^��_dHTSVJLXZlflfM;jkOLXZXqQRKTSVUWJLXZYF�}�dn=_hY�SVO�SVH�SVOLv^HWQRKWYL_hHW_dmNO&QZ_hc	U7_dOaMPJaMf_dH9_`sOLmNeWHWXZJaObOaKTS`YaMfHWg?QZ_dcpc	_hHrUWl�SVQZXZOE�7[(MfJLKAJaY�S`HNOLMfJLMf_dHNO]�TYLMfHWg?Ja_d�dX4HWO]stYL_hc�_hHWXqOLmWeNHWXZJMfH^JL_9_dJLKNXZY&OamWeWHWX4JLO�MfH?JaKWXq[&_hYL�^O&_Vs�z=|h�&mNQ�KNKW_dlf�9���W�i��� |�~(KWXqc�SVMfHrMfH^JLXZYaXZOLJ(_Vs;OamWQRKc	X4JLKW_^oWO(MfO�Ja_?oWXESVlu[(MfJLK�c?mNQ�KpOLcAS`lflfXZY&cAS`JaYLMfQZXZOFj¡S`ObS9ghXZHWXZYRS`l=YLmNlPX}nZ�7JL_?QZ_hc	UWmNJLXOLJaXES`oNv�OLJRS`JLX¢UWYL_heTS`eWMflfMfJLMfXZO(XZ�^UWlf_hMPJaMfHWg?JLXZHNOL_dY�UWYL_hUTX4YLJLMfXZO}��KWXZHNQZX?YLXZoNmWQZMfHWg	cpXZc	_hYLvYLX4£imNMPYaXZc	X4HiJaO�S`HWoAQZ_hc	UWmNJ�S`JaMf_dH?JLMfcpXd|¤ H	JaKWX�_hJLKWX4Y(KTS`HWo��dJaKWXFS`gdghYLXZg^S`JaMP_hH?c	XZJaKW_^oWO&SVYLX�e7S`OLX4o�_hH�SqU7S`YLJaMfJLMf_dH?_Vs;JLKNXOLJRS`JaX	OLU7S`QZX	SVlPlf_`[(MfHWg?JaKWX?oWXR�THNMPJaMf_dH�_`s(S���S`Ya�d_`�AQRKTS`MfH�_hH�JaKWX?OLmWeNOLXZJaOr_Vs�OaJ�S`JaXZO_`s=JLKWMfO]UTS`YaJLMfJLMf_hHu|u~(KNXZOLXqOLmNeWOLXZJaO�cAS}vFeTXq�^MfXZ[]XZo�SVOb¥4c�S`Q4YL_`wIOLJRS`JaXZOE¥(_Vs;JaKWXqOLv^OLJaXZce7XZKTS}�^Mf_dmWY}|r~(KNX?QZlfXES`YFe7XZHWX¦�TJLOF_Vs�JaKWXZOaX	c	X4JLKW_^oWOqMfOqJLKWX?YaXZoWmWQZJaMf_dH�_`s(JLKWX?OaMP�4X?_`sJLKNXrOaJ�S`JaXrOaUTS`Q4Xr_Vs�JaKWX?��S`Ya�d_`�	QRKTSVMfH�Ja_	e7XrOa_dlf�dX4ou|(~(KWXrx�JL_^QRKTS`OaJLMfQr§�X4lPl¨st_dYac	XZoz�XZJLYaM&{�XZJFcp_ioNXZl(jtx^§${qn�MPOFSpKWMfgdK�lfXZ�dX4lCHWXZJqs¡_dYLcAS`lfMfOLc©jkOLXZXpQRKTS`UWJaXZYLO?ªAS`HWo��E�hn[(KWMfQRKroNXZYLMf�dX4O&S`mWJa_dcAS`JLMfQESVlflPv(OamWQRK	S`H?S`ghgdYLX4giS`JaMf_dHqstYa_dc«JaKWX&HNXZJCoWXR�7HWMfJLMf_dH9[(MfJLKW_hmWJQZ_hc	UWmWJaMfHWgAJLKWXpYLXESVQ�K7S`eWMflfMfJIv�gdYRS`UWK$j¡¬(bn¢_`s�JaKWX	HNXZJFOLv^OaJLXZc�|��A_hYLXZ_`�hXZYE�=cAS`QZYa_`wOLJRS`JaXZO�KTS}�hXFS`HAXES`Oav	MfH^JLXZYaUWYLX4J�S`JaMf_dHAMfH�JaXZYLcpO&_Vs;OaviOaJLXZc�e7XZKTS}�^Mf_dmNYE|
® O�S¢stmWYLJaKWXZY�OLJLX4Uu�7JL_?QZ_hUTXF[(MfJaK	JLKNXFOLJRS`JLX¢OLUTSVQZXFXZ�^UWlf_dOaMf_dHAUWYL_heWlfXZc��h_dHNXbcAS}vKW_hUTXFJa_	JRS`�dX9S`oW�dSVHiJRS`ghX�_`s]eT_hJLKA�^MPHNoWO�_Vs�cpXZJLKN_ioNO(eivAQZ_hc?eWMfHWMfHWgFoWX4QZ_dcpUT_hOLMfJLMf_dH
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S`HWo�SVgdgdYaXZgiSVJLMf_dH�|�Å]lfXESVYLlfvi�¨OLmWQRK�S`H�SVUWUWYa_iS`QRK�cAS}v�_hHWlfv�e7X	oWXZ�^MfOLX4o�st_hYbOav^OLJLX4c	O[(MPJaK�XZH^JLMfJaMPX4Ob[(KNMPQRK�Q}S`H�eTXFghYL_hmWUTX4o�MfH�QZl�SVOLOLX4Ob[(MfJaK�MfoWXZH^JLMfQESVl�jkOLJa_iQRKTSVOLJaMPQ}n�e7XZKTS�w�iMf_hmWYE�NOLMfHWQZXd�7_hJLKWXZYa[(MfOLXd�7HW_	SVgdgdYaXZgiSVJLMf_dHpc�S}v?JRS`�dXqUWl�SVQZXd|]GIH�JLKNXFO�SVc	X�[(S}v^�^JLKWXZOaXQZl�S`OLOaXZO(HWXZX4o	JL_¢XZ�^KWMfeWMfJCOL_hc	X(�^MfHWo?_`s�OLv^HWQRKWYa_dHWMf�ESVJLMf_dHpeTXZJI[]XZXZHpJLKWX4c-JL_FMfH^JLYa_^oWmWQZXS�oNXZQZ_dcpUT_hOLMfJLMf_hHbMfHFOamWe^wIc	_^oWXZlfO}|�~(KWXZOaX(JI[&_�YLXZ£^mWMfYLX4c	XZH^JLO�c?mWOLJ�eTX]QRKWXZQR�dX4o?oWmWYLMfHWgJLKWXFOaUTX4QZMÆ�TQES`JaMf_dHA_`sCJLKNXbOav^OLJLX4c�|x^_T�7lfXZJqmWOFS`OaOLmWcpXrJaKTS`Jq[]XrK7S}�dXFMfoWXZH^JaMÇ�7XZo�OamWQRK�XZH^JLMfJLMfXZOqMfH�JaKWX?OLv^OLJaXZc©Ja_AeTXc	_^oWXZlflfXZou| ® OaJLYRS`MfgdK^JIs¡_dYL[(S`Yao�c	XZYagdMfHWg�_`sFJaKWX�oWXZQ4_dc	U7_dOaMfJLMf_dH$S`HNo¹S`ghgdYLX4giS`JaMf_dHc	XZJaKW_^oWOq[&_hmWlfo�eTX9JL_AXZ�^JaXZHWo�YLX4OLmWlfJLO9S`e7_dmWJqxWz={-JaXZHWOL_hYFoWXZQ4_dc	U7_dOaMfJLMf_dHu��¥ZYaXZUWl�S}wQZMfHWgT¥(OaJ�SVHWoTS`Yao?OLmWe�w �FxNz={�O][(MfJLK?OLmNe^w x�§${$JL_¢MPH^JaYL_^oWmWQZX�SVH	S`ghgdYLX4giS`JaMf_dH9oWXZoWmWQ4XZostYL_hcÈJLKWXpHWXZJ?oWX¦�THWMfJLMf_dH�| ® O	SAgdX4HWXZY�SVl(YLmWlfXAKW_`[]XZ�dX4YE�CJaKWMfO3SVUWUWYa_iS`QRK+QES`HWHN_dJ9eTXmWOLXZo�ÉCJLKNX�OLv^HWQRKWYa_dHWMf�ZX4o�S`QZJaMf�iMfJaMPX4OCMfHiJaYL_^oWmWQ4X3ÊhËIÌWË}ÍWÊdË}ÍWÎ}Ï�ËZÐFÑRË}ÒtÓCËRË}ÍAËEÍWÒ¡Ï�Ò¡Ï�Ë4ÐbÓuÔNÏ�Î�Ô
ÕrÖ ÐZÒ=Ñ�Ë Õ Ë Õ9×dØ ÏÇÙ}ËRÊ?S`HWo	S�OaMPcpUWlfX�j�Q4_dlf_dmWYaXZoTn=JaY�SVHWOLMfJLMf_hHF�TYaMfHWgqoW_^XZOCHW_hJ&S`lflf_`[�OLmWQRKS	cpXZc	_hYLMf�ESVJLMf_dHu|�§�X9QES`H�O�S}v�JaKTS`J?ÊhË�Î ×hÕ Ì × ÐZÏ�Ò¡Ï × Í�ÚhÍWÊ�ÚEÛ}Û Ø ËIÛhÚdÒ¡Ï × Í+Ú Ø ËAÍ × ÒpÜ ×hØLÝÒPÔ × Û × ÍWÚVÞ�Ü Õ Ë}ÒfÔ × Ê`ÐZ|q~=_	c	X4c	_dYaMf�ZX�JaKWXZOLX?oNXZUTX4HWoWXZHWQ4MPX4OrMfJ�MfOqHWXZQ4XZOLORS`YLv�JL_pMfHWQZlfmWoWXMPHßJLKWX9c	_^oWXZl�_VsCXES`QRK�OLmWeWOav^OLJLX4càS?U7S`YLJ�_`sCJLKNXrOamWeWOLv^OaJLXZcpO�[(MfJLK�[(KNMPQRK�MfJ�MPO(Oav^H^wQ�KNYL_dHNMP�4XZou|�á�HWoWX4YâSVUWUWYa_dUWYaMãSVJLXFQ4_dHWoWMfJaMP_hHWOE�NMfJ�MfO�OaKW_`[(H�JLK7S`J(JLmNUWlfXZOq_`s&S`ghgdYLX4giS`JaXZOj�OLJRS`HWo7S`YLo�Oavic?e7_dlfMfQ9c�S`Ya�^MPHNgdO�nâ_`s�JLKNXZOLXAXZ�^JLX4HWoWXZo$OamWeWcp_ioNXZlfOrS`YaXySVgdghYLXZg^S`JLX4Or_VsJLKWXFOaJ�SVJLXZO�_`s;JaKWXF[(KW_hlfX�c	_^oWX4lä|
~(KWX]QZ_dc?eWMfHWX4oâSVUWUWYa_iS`QRK9MfO;OamWc	cAS`YaMP�4XZo�MfH?åuMfg7|d�EæN|f�CJL_hgdXZJaKWXZY=[(MfJLK9MfJLOuQ4_dH^JLXZ�^J}|åWYa_dc�S?HWXZJ�ç¹�ujkOLv^HWQRKWYL_hHW_dmNOb_hYbSVOLv^HWQRKWYL_hHW_dmNO�n(Q4_dc	U7_dOaMfJLMf_dHp_`sCOLmWeNHWXZJLO�ç?èT�NJLKWXeTS`OaMPQ¢c	XZJaKW_^oéjklfXRstJ(eWYRS`HWQRK�_Vs�JaKWXFoWM�SVgdY�SVc�n\QZ_dcpUWmWJaXZO(JLKWX9¬(Ã_Vs;JaKWXrHNXZJ�OaviOaJLXZcjL¥E�ê¥qwIgdY�SVUWK�eWmWMflfoWMfHWg`w�SVYLQZORnqS`HWo�oWXZoWmNQZXZOFJaKWX?gdXZHNXZY�SVJL_dY9ë�_`s]JLKWX?Å]~���Å-ja¥E��¥w ��SVYL�h_`�?Q�K7S`MfH^w�SVYLQZORn]stYa_dc-MfJE|~(KWXFS`ghgdYLX4giS`JaMf_dH	cpXZJLKN_io�j¡ìW¬(«eWYRS`HWQRKTn�mWOLX4o�e^v	JLKNXrx^§${«cp_ioNXZlToNXR�THWXZOFSVH

XZ�WS`QZJ�lPmNc	UWMfHWgq_`sCJaKWXq_dYLMfghMPH7S`l�Å]~���Å$[(MfJaK	gdX4HWXZY�SVJL_hY	íë�|~(KWX9JLXZHWOa_dYFoNXZQZ_dcpUT_hOLMfJLMf_hH�c	XZJaKW_^o�j�YaMfgdK^JqKTS`HWo�OLMfoWXh�u¬(�è�eNY�S`HNQ�K7n�UNYL_`�^MfoWXZOS�JLX4HWOL_hY�X4�iUNYLXZOaOLMf_dH ë9î�[(KWMfQRK$MfO�S�¥ZOLmNUTXZY wäcAS`JaYLMf��¥A_`s?ëïjkHW_dJaMPQ4X�JaKTS`Jêst_dYpJLKWXS`OLv^HWQRKWYa_dHW_hmWO(QESVOLXd�NMPJ]MfOC�7YLOLJ]HWXZQ4XZOLORS`YLvßJL_FoWX¦�THWXFJaKWX�XZH^�^MfYL_hHWc	XZH^JC_Vs�S¢OLmWeNHWXZJ(JL_eTXrSVeWlfXqJL_9J�S`lf�	SVeT_hmWJ(QZ_dcpUT_hOLMfJLMf_hH?_`s;OamWeWHWX4JLO�n4|~(KWX9�dS`lfMfoWMfJIv�jL¥EÅq¥âwäQ4_dHWOaMPOaJLXZHNQZvhwâS`YaQZO�n�_Vs&JLKWX9XZ�^UWYaXZOLOaMP_hH�_`s&JaKWXZOaX?HWXZ[ÃghXZHWXZY wS`JL_hYLO�KTS`O(e7XZXZH�OaKW_`[(Hu|
åW_hY�JLKNX�QZ_hc?eWMfHWXZo«S`gdghYLXZg^S`JaMP_hHTð`oNXZQZ_dcpUT_hOLMfJLMf_hH/cpXZJLKN_io-jkQZXZH^JLYRS`l9eWY�SVHWQRKÃ_VsåuMfg7|��EæW|f�}nZ�hJLKWYaXZXrU7_dMfH^JLO]c?mWOaJ&e7XrS`oNoWYLXZOaOLXZo�É
�d|]KW_`[ÂJL_�eNmWMflPo+ËEÍ^ÞfÚ Ø ÛhËRÊ�x^§�{ñjkoWXZHW_hJLXZo+e^v ç3è^n�_`s(JLKWX?OamWeWOLv^OaJLXZcpOFJL_��hXZXZUJaY�S`QR�p_`sCQZ_dlf_hmWY&Oav^HWQRKWYL_hHWMf�ES`JaMP_hHu�
�W|]oWX4oWmWQZX�S`H+XZ�^UWYLX4OLOLMf_hH/_Vs�JLKWXpgdXZHNXZY�SVJL_dY ë î _Vs�JLKWX�Å]~���ÅòmWHWoWXZYalfviMfHWgßJLKWXQZ_hc	U7_dOaMPJaMf_dH�_Vs�JaKWX�ó ôiõ¢ö èd÷Iè`ø�ùRú�û�û�û ú ü _Vs�JaKWX�ó ý èd÷ OaMPcpMflãSVY(JL_�JaXZHWOa_dYFXZ�^UWYaXZOIwOaMP_hHWO]st_hY��FxWz={�OE�
�W|]UWYa_`�dX(JaKTS`JCJaKWX�ghMf�dXZH9JLXZHNOL_dY]XZ�^UWYaXZOLOaMP_hH	MfO&S�OLmNUTXZYac�SVJLYLMf�9_`suS�lPmNc	UWMfHWg�_`s=ë�|
GIH	JaKWMfO(QZ_dH^JLX4�iJ}�^[&XqoWX¦�THWXqQZl�S`OaOLXZO�_`s�SVOLv^HWQRKWYa_dHW_hmWO�S`HWopOLv^HWQRKWYa_dHW_hmWO�QZ_hc	U7_dO wMPJaMf_dH�_`sFc	_^oWX4lPO¢st_hY?[(KWMfQ�K�[]X�S`YaX�S`eNlPXAJa_�gdMf�dXAXZ�^UWlfMfQZMfJ?c	XZJaKW_^oWO9st_hY?XZ�^JLXZHWoNXZoOLmWeWHNXZJLOqeWmWMflfoWMfHWg	ja�En4|
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å�MfgdmWYaX?�EæW|��NÉ;�FxNz={«_`s=JLKWXFz=KWMflf_dOa_dUWKNXZY�� O���MfHWHWXZY
§�XrS`lfOa_�oNXZoWmWQZX	SVH�X4�iUNYLXZOaOLMf_dH�_Vs�JaKWXrghXZHWXZYRS`Ja_dY ë î MfH�XES`QRK�QES`OaX�jt�hnbSVHWo�[&XUWYL_`�hXbJaKWXFQZ_hHWOLMfOaJLXZHWQ4v�_Vs;JaKWXFgdMf�hXZH	JaXZHWOL_hY�XZ�^UWYaXZOLOaMf_dHWO?jt�hnZ|
~(KWX(YLX4OLJ]_`s�JLKWX�Q�K7S`UWJaXZY&MfOC_hYLg^S`HWMf�ZXZo	SVO=st_hlPlf_`[(O}ÉTMfH?x^XZQZJ}|��EæN| ��[]X(KWMfgdKWlfMfgdK^J�JLKWXc�S`MfH9UWYL_heWlfXZc	O\JL_Fe7X�Oa_dlf�dXZoAS`HWo?[]X�UNYLXZOaXZH^JE�WMfH	x^X4QZJE|��}æW|��W�`JaKWXqgdXZHNXZY�SVlTUWYaMfHWQZMfUWlfXZO_`s;JaKWX�cpXZJLKN_io9s¡_dY]eT_hJLK	S`Oav^HWQRKWYL_hHW_dmWO�SVHWo	Oav^HWQRKWYL_hHW_dmWO]QZ_hc	U7_dOLMfJaMP_hHr_Vs;x^§${9|^GIHx^XZQZJ}|(�EæW| �A[]X?oWXZJ�SVMfl&JaKWX	OaviHNQ�KNYL_dHN_dmWO9QZ_dcpUT_hOLMfJLMf_hH�QES`OaXd�CS`HNo�JLKWXAS`OLv^HWQRKWYa_dHW_hmWOQES`OaX�MfH�x^X4QZJE|��EæW|�æN|�åW_hYFJLKWXpO�SV�dX	_Vs�OLMfc	UNlPMfQZMfJIv^��S`lfl&JaY�SVHWOLMfJLMf_hHWOF_`s�JaKWX�x^§${�SVYLXJLMfc	XZo�j�[(MfJaK�XZ�^U7_dHWX4HiJaM�S`l\�TYLMfHWgAJLMfcpXEn(MfH�JLKNX	S`e7_`�dX9OLXZQZJaMf_dHWO}|AGIH�JLKWX?QZ_hHWQZlfmWoWMfHWgOLXZQZJaMf_dHu�\[&XpoWMfOLQZmWOaO?JLKWXAS`UWUNlPMfQESVeWMflfMPJIvA_Vs�JLKWXpc	XZJaKW_^o�S`HWo�UWYaXZOLX4HiJ?X4�iJaXZHWOaMP_hHWO?JL_c	_dYaX�ghXZHWXZYRS`l;x�§${r|

0�132
	 ��FDE6���:=<����������
® O	cpXZH^JLMf_dHNXZo$S`e7_`�dXd�]mWHWlfXZOaO?st_hY?�dXZYav�UTS`YaJLMfQZmWl�S`Y?Oav^HWQRKWYL_hHW_dmWOpQES`OaXZOE��HW_�oWMfYaXZQZJc	XZYagdMfHWgF_Vs;JLKNXbS`ghgdYaXZgiSVJLMf_dH	SVHWoAJLXZHWOa_dY(oWX4QZ_dcpUT_hOLMfJLMf_dH9c	X4JLKW_^oWO]c�S}vFe7XqoWXZ�^MfOLXZo�|~;[]_FeTSVOLMfQ(UWYa_deWlfXZcpOCc?mWOLJ=e7X�JRS`�dX4H	MfH^JL_rSVQZQZ_dmNHiJ}É;SêÐ¡Ì�ËRÎ}Ï �CÎRÚdÒ¡Ï × ÍqÌ ØI× ÑZÞfË Õ �^JLK7S`J]MPOJL_	YaXZQZ_hgdHWMf�ZX9JLKWX��dÏ�ÍNÊ ×
� Ë}ÍWÒ¡Ï�Ò¡Ï�ËZÐq[(KWMfQRK�S`YaXFOLv^HWQRKWYa_dHWMf�ZX4o/jkoWM�� XZYaXZH^J�ðVO�S`cpXqJIviU7XEn4�S`HWo�S Ø ËZÐ × Þ Ö ÒtÏ × ÍAÌ ØI× Ñ4ÞPË Õ JaKTS`JqMfOqJL_AeTX	SVeWlfXrJa_AoWXZoWmWQ4X	JLKNX?gdlf_deTSVl;Å]~���Å�stYL_hcJLKWXFOac�SVlPlfXZY\_dHWXZO�QZ_dcpUWmWJaXZo?stYa_dc-JaKWXFOaviHNQ�KNYL_dHNMP�4XZo�OLmNeWHWXZJaOE|
 "!$#&%'#( )+*�,.-0/.132"465"7819,:-0/.132"4<;>=313?.@A/.BC1AD(EF20,.D(BC1
~(KWX��7YLOLJßUWYL_heWlfXZc�[(MfJLK$_hmWY�S`UWUWYa_iSVQ�K�YLXZl�S`JaXZO�Ja_�JLKNX��iMfHWo�_`srOaviHNQ�KNYL_dHNMP�}S`JLMf_hHst_dmWHNo/S`J¢JLKWXpOLv^OLJaXZc OaUTX4QZMÆ�TQES`JaMf_dH�lfXZ�hXZlIÉ9MÇs�OaXZ�dX4Y�S`l(_he8GRXZQZJaO?_`s�JaKWX	ORS`c	X�¥4JIv^UTXd¥j�UWYa_iQ4XZOLOaXZOFs¡_dY(MfHWOLJRS`HWQ4XEn�SVYLXFOaviHNQ�KNYL_dHNMP�4XZo�Ja_dghXZJLKWX4YE�7JLKWX4H�[]Xqc�S}v?eWmWMflfo�S9c	_^oWXZl[(MPJaK�S¢UWYL_^oWmNQZJ&OaJLYamWQZJLmNYLX	�^XESVQRK	_`s=JLKWX�JLXZYac	O]_`suJaKWMfO&OaviHNQ�KNYL_dHNMP�4XZoAUWYL_^oWmWQ4J(eTXZMfHWgSFcp_ioNXZlW_`su_hHWX�_he8GRXZQZJ(e7XZKTS}�^Mf_dmNYE�hlPX}S`oWMfHWgFJa_3SâUWYL_^oWmWQ4J(_`suOLv^HWQRKWYa_dHWMf�ZX4oyÅ]~��ßÅ]OE|§�XbYaXRstXZY�JL_?JaKWMfO&OaMPJamTS`JaMf_dH�S`OFÏ�ÍNÒtË Ø ÍWÚ`Þ�ÐIH`ÍNÎ�Ô ØI× ÍWÏÇÙ}ÚhÒtÏ × ÍW|® lfJLX4YLHTSVJLMf�dXZlfv^�W[]XFc�S}v	SVlfOL_	eNmWMflPo�x^§�{Ãc	_^oWX4lPO(_Vs&OLmNQ�K�OLv^OaJLXZcpOE��S`HWoß[&XFghXZJS`H�S`ghgdYLX4giS`JaXZo�Å]~���Å�_`s;JaKWXF[(KW_hlfX�c	_^oWX4lä|® �dX4YLv�OLMfcpUWlfXFXZ�WS`cpUWlfXr_Vs�OLmWQRK/SyOLv^OLJaXZc jfs¡_dYFOaviHNQ�KNYL_dHN_dmWO9QZ_dcpUT_hOLMfJLMf_hHTn�MPOJLKWX�[&XZlflÆwI�iHN_`[(HFUWKWMflf_dOa_dUWKWX4Y�� OCoWMfHWHWX4YCUWYL_heWlfXZc��VJLKWX��FxNz={$_`s�[(KWMfQRK�j�[(MfJLK?æqUWKNMPlf_Vw
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å�MfgdmWYaX?�EæW|��NÉ;x^§�{¹_Vs�JaKWXFz=KWMflf_dOa_dUWKWX4Y�� O���MPHNHWXZY
OL_hUWKWXZYaO�nqMfO�gdMf�dXZHßMPH�åuMfg7|u�EæN|��	S`HNo�JLKWX?x^§${ÂMfH�å�MPg7|u�}æW|��W| ® O�[&X9OLXZXh�uJaKWX3x�§${MfOqJLKWXA¥Rst_hlfoWMfHWgT¥�_`sCJLKNX3�FxNz={-S`HWo�JaKWX9OLv^HWQRKWYL_hHWMf�ES`JaMf_dH�e7XZJI[]XZXZH�UWKWMflf_dOa_dUWKNXZYLOqMfOXZc?e7XZoWoWX4o�MfH�MPJ�P�_dHßJLKWX?_hJLKWXZYqOaMPoNXd��[]XrQZ_hmWlfo�JaYLv�Ja_AoWXZQZ_hc	U7_dOLX9JLKNX3�FxNz={-S`OFSJI[]_re^v9JI[&_9OLv^HWQRKWYa_dHWMf�ESVJLMf_dHpeTXZJI[]XZXZHp�T�hX�MfoWXZH^JaMPQ}S`l��FxWz={�Objk_dHWXqQZ_hUiv9_`s=[(KWMfQRK	MfOoWYRS}[(H�MfHpeT_hlPoAMfH�å�MfgT|��}æW|��dn4|® c	_dYaXqX6� X4QZJLMf�dX?X4��SVc	UWlfXq_`sCMfH^JLXZYaHTS`l=OaviHNQ�KNYL_dHNMP�}S`JLMf_hH�MfO�JLKNXrOaJLmWoWvß_`sCJLKWX9OL_QESVlPlfXZoRQ�S`cpUT_hYLJ�� O�säSVOLJFc?mWJamTS`l=XZ�^QZlfmWOaMf_dH�S`lfgh_dYLMfJaKWc��NmWOLMfHWg�JaKWX�x�JL_^QRKTS`OaJLMfQ ® mWJL_Vwc�SVJ�Sp{�X4JI[&_hYL�¹j¡x ® {qnFcp_^oWXZlCMfH$���}�4��SVHWo�JaKWX�x^§${-cp_ioNXZlbj¡S`lfJLKN_dmWghK�HW_dJ¢stmWlflfvXZ�^UWlf_dMfJaMPHNgrJaKWXFx^§${«U7_`[&XZY]s¡_dY(U7XZYIst_hYLcAS`HWQZX�XZ�dS`lfmTSVJLMf_dH7nCMfH����¦� |x^_7�dMfH?OamWQRK�OaMfJLmTSVJLMf_dHWO}�d[]X�K7S}�dX�Ja_FQRKW_^_dOaXbe7XZJI[]XZXZHAJI[]_rOaJLY�SVJLXZghMfXZO]st_dY\JLKWXqOLU7XRwQZMÆ�TQESVJLMf_dH?_VsuJLKWX�OLv^OLJaXZc�É säS`QZJa_dYaMP�}S`JLMf_hH?eiv9QZl�S`OaOLXZO]_`suX4HiJaMfJLMfXZOC[(MfJLK?ORS`cpX(eTXZK7S}�iMf_hmWYlfXES`oNMPHNg?JL_	_hHWXrx^§�{«_`sCJLKWX9[(KW_hlPXqOaviOaJLXZc��W_hY�QZ_hc	U7_dOLMfJaMP_hH	_Vs�X4HiJaMfJIv�e7XZKTS}�^Mf_dmNYLOE�mWOaMPHNg	Sr�FxNz={«_dY�x ® {«oWXZQZ_hc	U7_dOaMPJaMf_dHu|GIHqOLv^OaJLXZcpOu[(MfJLKqOLv^HWQRKWYa_dHWMf�ESVJLMf_dHq_Vs�_he8GRXZQZJaOu_Vs�oNMS��XZYaXZH^JuQZl�S`OaOLXZO}�`[]XCO�S}v�JLKTSVJuJLKNXOLv^OaJLXZcÈX4�iKNMPeNMPJaO?ËUThÒtË Ø ÍWÚ`Þ(ÐVH`ÍWÎRÔ ØI× ÍWÏÇÙ}ÚdÒ¡Ï × ÍW|�åW_hlflP_`[(MfHWg?JaKWX?JLX4HWOL_hYroWX4QZ_dcpUT_hOLMfJLMf_dHc	X4JLKW_^o�UWYaXZOLXZH^JaXZo�MPH�QRKTSVUWJLX4Y��}�W��[&X?[(S`H^JFJa_�eWmWMflfo�SAOLv^HWQRKWYa_dHWMf�ZX4o�UWYa_ioNmWQZJ9_`sOLmNeWHWXZJaO�OLmWQRK'JLKTSVJ	XESVQRK¹OamWeWHWXZJßc	_^oWXZlfO?JLKNX�e7XZKTS}�^Mf_dmWYp_`sF_dHNX�_hY	c	_hYLX�_he8GRXZQZJQZl�S`OaOLXZO}|�GIH�JaKWMfOF[(S}vi��[&XpQZ_dmNlPo+mWOLXAS`ghgdYLX4giS`JaMf_dH�S`J9JLKNX	OLmNeWHWXZJaO?lPX4�dXZl]mWOLMfHWg�JLKNXx^§${ c	_^oWX4l&S`HWo�S`J9JLKWXpO�SVc	X?JLMfcpXd�;SßQZ_hc	U7_dOLMfJaMP_hH�_Vs�JLKWX�Å]~���Å]O9mWHWoNXZYLlfv^MfHWgJLKNXZOLX?x^§${«S`J(JaKWXqgdlf_deTSVl�lfXZ�dXZlI|
 "!$#W%$#&% X$=313?Y@3/.BC1AD(EF20,.D(BC1[Z\-]Z^BC/:=
�qMf�dX4H�SpOLv^OLJaXZc©[(MfJLK�XZ�^JLX4YLHTSVlCOLv^HWQRKWYa_dHWMf�ESVJLMf_dHu�¨[&X9QES`H�c	_^oWX4luMfJFS`OFS	x^§�{Ãç¹�ÐVH`ÍWÎRÔ ØI× Í ×dÖ Ð ×hØ Ú`ÐVH`ÍWÎRÔ ØI× Í ×dÖ Ð?Î ×dÕ Ì × Ð¦ÏkÒtÏ × ÍA_`sCx^§${-ófç èd÷Iè>_`ü�` �^XESVQRKAç è e7XZMfHWg	Sx^§${ c	_^oWXZlI|Fá�H^st_hYLJLmNHTS`JaXZlfvi�=S`Oq[]X	S`YLX?gh_dMfHWgAJL_AOaKW_`[ HW_`[F�uSpoWMfYLXZQ4JrXZ�^JaXZHWOLMf_hHaWbdcfeVgihje6kleVhnmVkpo]qfrjsVtKtjujqfopbdeVcpo(svqwoFe6bnkFcwxKyfxKhjzjm6{|sVqpqwo
y}eIb:~9xKhj�jo(��o(q.eVcpsVqpg�sV��xKg�sVtV~'xKhj�jo(�kFrjo(hAhje$�
eVh�bdujqfxKeVh'�(sVhAsVcfxKqwov�
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åuMfghmWYLX9�EæW| �7É;x^v^HWQRKWYa_dHWMf�ZX4o�x^§${«[(MfJLKpc	XZcp_dYav

_`s(JLKWX?�FxWz={�OFQZ_hc	U7_dOLMfJaMP_hHAQES`HWHN_dJqeTX?mNOLXZo$Ò × Ð × Þd�}ËqJLKWX?MfHWMfJaMãSVl;Å]~���Å eTX4QES`mWOaXQZ_dcpUT_hOLMfJLMf_dHAj�MI| Xd|�OLmWc _Vs ghY�S`UNKWOU�}n=_`s;SVgdghYLXZg^S`JLX4O&UWYa_`�^MPoNXZo?e^vFJLKWXqìW¬(�O&_Vs JaKWX�ý�èÊ × ËZÐrÍ × Ò�Ì ØI× �EÏkÊdË	ÚhÍ�Ú}ÛEÛ Ø ËIÛdÚhÒtÏ × Í ×(� ÒPÔNËrÓuÔ × ÞfË+�3�F��� ×(� ÒPÔNË Õr× ÊdË4ÞT�hXZYLMÆstv^MfHWg9JLKWXOLJLYa_dHWgplfmWc	UTSVeWMflfMÇJIvFQZ_hHWoWMfJLMf_hH�j�OaXZXFQRKTSVUWJLXZY9�E�hnZ|Q�XZJ9mWOFghMf�dX	S`H�X4lPX4c	XZH^J�SVYLv�XZ�WS`cpUWlfXr_Vs�JLKWMfOFUWYa_deWlfXZc [(MfJLK�SAOLv^OaJLXZc s¡_dYLcpXZo_`s&JI[]_?OLmWeNOLv^OLJaXZc	O}É&MfHAXESVQ�K�OLmNeWOLv^OLJaXZc��NJLKWX?S`Q4JLMf�^MPJIvpeTX4gdMfHWO�e^vpJLKWX9QRKW_dMfQZXF_VsCJLKWX�iMfHWoA_VsYG¦_de	Ja_?UTX4YIst_hYLciP^JaKWXZH�JaKWX$GR_he	cAS}vre^v�SVmWJL_hHW_dcp_dmWOalfvF�THNMPOaKWXZou�N_dY}�^st_hY(JLKWXO�S`cpX��^MfHWoA_`s.GR_deWO]MfHAJLKWXqJI[]_?OLmWeWOav^OLJLX4c	OE�^e^vpJLKWXqJI[]_?OLmWeWOav^OLJLX4c	O(JL_hgdXZJaKWXZY}|C~(KWXx^§${Ã_Vs�å�MfgT|��EæN| �?MPOqS?cp_ioNXZl�_`s&JaKWXFOaviOaJLXZc�|(ý$MfO�JaKWX9QZ_dcpUT_hOLMfJLMf_dHp_`sCJI[]_�x^§${ý ù S`HWoAý]�qJaKWYL_hmWgdK��EÉ.GR_heWO�S`YaX��THWMfOLKWX4o�XZMfJLKWX4YbS`mNJL_dHN_dc	_hmWOLlfvFMfHAý ù �^M�S<� ù �9j�YaXZOLU�|ý]���^M�SA�U�6�Zn=_hYE�hst_hYCJLKNX�O�SVc	X(�^MfHWo?_`s�G¦_deWO�jkJLYRS`HWOalãSVJLXZoAe^v9JLKWX�O�S`cpX(MfHWUWmWJ=s¡mWHWQZJaMP_hHuÉ�<�j��óS� ù �j�W� ÷"� ���j�TóS�p�6�j�&� ÷"��� n(MfH	e7_dJaK�HNXZJLO��iM�S��E|
~(KWXqQZ_dlf_hmWY(oW_dcAS`MfH?_`s]� ù �qSVHWol�}�6�qMfO�S9gdMf�dX4H	QZl�S`OaO�� S`HNo�JaKWXFQZ_hlf_dmWY(oW_hc�SVMPH_`sC� ùRù SVHWo��}� ù MfObJaKWX?HWXZmNJLY�SVl&Q4_dlf_dmWY�PuS`lfl=JLYRS`HWOaMfJLMf_dHWOâ�TYLX9st_hYFS	Q4_dlf_dmWY��âstYL_hc��?|§�XrghMP�hX?j�[(MfJLKW_hmWJ�st_dYac�SVl�HW_dJRS`JLMf_hHTn]MfH�å�MPg7|=�EæW|�æ9JaKWX3ìN¬( _`sCý«S`HWo�MfH�å�MfgT|=�}æW|K�JLKWXrìN¬(�O(_Vs;ý ù �Wý]�qS`HNo�JaKWXZMfYF¥ZOav^HWQRKWYL_hHWMf�ZXZo�UWYa_^oWmWQZJ}¥d|
~(KWXCMfHWoWX4UTXZHNoWXZH^JC[]_dYL�^O�MPH¢JLKWX]OLmWeNOLv^OLJaXZc	OCS`YaXCJLYRS`HWOal�S`JLX4orMfHrå�MfgT|h�EæW|�æ]e^v��TYLMfHWgOLXZ£^mWXZHNQZXZOFó�� ùRù �W� ù � ÷ S`HWoAó��U� ù �&�U�6� ÷ |�§�X(S`lfOL_q_deNOLXZYa�dX(JLK7S`J=JLKWX(Q4_dc	cp_dH�JLXZYac	MfHTS`JaMf_dH_`s�GR_heWO(jf�TYaMPHNgF_`sp��n=MfO=XZHTS`eNlPX4o?MPH × Í^ÞdH × ÍWË�ÐVH Õ Ñ × ÞPÏ�Î Õ Ú Ø �dÏkÍdÛ+ f¡�¢�[(KWMfQRK?YLX4UWYLXZOaXZH^JLOOLJ�SVJLXZO¢[(MPJaK�ÐZÚ Õ Ë9�iMfHWoß_`s}GR_deNObMfHAJLKNXrOamWeWOLv^OaJLXZcpO3jkUWl�S`QZX4OM� ù �FS`HWo��}�6�ZnZ�7[(KWX4YLXESVOc�S`Ya�^MPHNg	jtæhn]YLXZUWYaXZOLX4HiJaOqOLJ�SVJLXZOq[(MfJLK�ÊdÏ £(Ë Ø Ë}ÍWÒ(�^MfHWo	_VsYG¦_deWO]MfH�X}S`QRKAOLmWeWOav^OLJLX4c�|¤ HrJaKWX(QZ_dH^JaY�S`Yavi�VMPH9åuMfg7|i�}æW|K�W�}[]X&K7S}�dX]_dHWlfvq_dHWXq¥ZOav^c?eT_hlPMfQ=c�SVYL�^MfHWgT¥]j��p��nu[(MfJaKJL_d�hXZHWO(MfH¤� ù �bSVHWo¤�p�6�`É=JLKWXqYaXZl�S`JLMf�hX�MfoWXZH^JLMfJIv?_Vs;JLKNX¥G¦_deWOqj�oWX¦�THWXZo�e^v?JaKWX��TYLMfHWghO&_Vs� ù�ù S`HWo��U� ù n�MfO�lf_dOaJ�S`HWo�jk�}��n]MfO�JaKWXrcpXZYLghMfHWgr_Vs�j��in�S`HWo�j¡ædn([(KNMPQRK�MfOqS`HAMfHWQZ_dYaYLXZQ4J¦ yfrjo$qfujg§e6b]y¨kpe3zVcfsV©jrjq"ªC«�¬�¯®:«6°w±C«(²0sVhj�¤ª0³<¬�¯®´³�°f±]³V²0xKqCyfrjo$zVcfsV©jr<ªR¬Rª9«]µ+ª0³<¬¯®:«�¶"®j³�°w±$²:kFxKywrAw�·n«6°¨·j³�²W°(�¸�«6°¨¸6³�²f²p¹3±�x º�»f»w�·n«6°w¸�«(²F¹3±9«(¼nsVhj��»f»d·j³C¬�¸6³V¼neVc½»w�·j³�°w¸6³V²F¹3±0³V¼w¼eVc¾»w»fd·j³�°f¸U³V²½¹3±]³V¼½sVhj�<»w»�·n«]¬�¸�«(¼FeVc"»fd·n«6°f¸�«(²½¹3±C«(¼f¼
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~(KWMfO=XZ�WS`c	UNlPX\UT_hMPH^JaOC_dmWJ=JaKWX�cAS`MfHqYLXESVOL_dH9s¡_dY=[(KWMfQRK?JLKWX(oWMfYaXZQZJCQZ_hc	U7_dOaMPJaMf_dHF_VsOLmWe^wLx^§${�MPO\oWMfO�S`lflf_`[]XZouÉ7JLKWX��TYLMfHWgq_Vs¨S�OLv^HWQRKWYa_dHWMf�ESVJLMf_dH?JaY�SVHWOLMfJLMf_hHrcAS}vbMfH^JLYa_^oWmWQZXQ�K7S`HWghXZO(MfH?JLKWX�c�S`Ya�^MPHNgdO�st_dYaeWMfoWoWMfHWgqOL_hc	X�SVoWc	MfOLOaMfeWlfXCUTX4YLc?mWJRS`JLMf_hHWOE|�GIH?OLKW_hYLJ}�^[&XQES`H�O�S}vAJLK7S`J�JaKWX	jkOLJL_^QRKTSVOLJLMfQEnâJLY�SVHWOLMfJaMP_hHAOLv^OLJaXZc©c?mWOaJF¥ZcpXZc	_hYLMf�ZXd¥�JLKWX4OLX¢�TYLMfHWghOE�S`HWoAoWMfYLX4QZJ�QZ_hc	U7_dOaMPJaMf_dH?_`sCOamWe^wLx^§${«oW_^XZO(HW_hJ�S`lflf_`[$JLKNMPO(cpXZc	_hYLMf�ESVJLMf_`Hu|�§�X�QES`lflOLmWQRK�OaviHNQ�KNYL_dHNMP�}S`JLMf_hH�JaY�SVHWOLMfJLMf_hHWO Õ Ë Õ9×dØ H9ÐVH`ÍWÎ�Ô ØI× ÍWÏÆÙEÚhÒtÏ × Í�Ò Ø ÚdÍ^ÐZÏ�Ò¡Ï × Í�Ð¦|Q�XZJ(mNO(XZc	UWK7S`OLMf�ZXqJaKTS`J(JaKWMfO&cpXZc	_hYLv9UWYL_heWlfXZc-MfH	OaviHNQ�KNYL_dHNMP�}S`JLMf_hH�MfO�S¢gdXZHNXZY�SVl_dHWXqXZHWQ4_dmWH^JLX4YLXZo�MfHAS`H^v?c	_^oWXZl=jtx�§${r�Wx ® {r�W�FxNz={r�FÅ�Å�Å nZÉ=MfH�z�lãSVJLXESVm]� O&[]_dYa�A���E�4�st_dYCMfHWOaJ�SVHWQZXd�^S`mW�^MflfM�S`YLvFSVmWJL_hc�S`JRS�SVYLX(MfH^JLYL_^oWmNQZXZo?OLU7XZQZMÆ�TQ}S`lflfvrJa_bcpXZc	_hYLMf�ZXCOaUTX4QZMÆ�TQOLJ�SVJLXZO�_`sCJLKNXbOav^OLJLX4c�|"Æ�_`[]XZ�hXZY([&XFSVMPc JL_9�THWoAcpXZJLKW_^oWO][(KWMfQRKAoW_?HW_dJ]QZ_hc	U7XZl�mWOJL_?c	_^oWMÆstv9JLKNXb_hYLMfgdMfHTSVlTcp_^oWXZlI|
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GIH?JLKWMfOCOaXZQZJLMf_hHu�^[&X(ghMf�dX(S`H9_`�dXZYa�iMfXZ[�_Vs JaKWX�QZ_hc?eWMfHWXZorSVgdghYLXZg^S`JLMf_hHTð`oWX4QZ_dcpUT_hOLMfJLMf_dHc	XZJaKW_^ou|=~(KWXqstYRS`cpXZ[&_hYL�9MfO�S?x^§${'ç�QZ_dcpUT_hOLXZoA_`s=OLmWeNHWXZJLO?óãç3è ÷ è8_`ü?�WMfH�SFOav^H^wQ�KNYL_dHN_dmWOFcAS`HWHNXZY�JaKWYL_hmWgdK�QZ_dcpc	_hH	JLYRS`HWOaMfJLMf_dHWO}�7_dYqMfH�S`H�S`OaviHNQ�KNYL_dHN_dmWOqc�SVHWHWXZYJLKWYa_dmWghK/¥4_dmWJaUWmWJE¥qJaY�SVHWOLMfJLMf_hHWO(�TYaMfHWg	Ja_d�dX4HWO�e7XZJI[]XZXZH�OLmNeWHWXZJaOE|qGIH�e7_dJaK�QES`OaXZOE�¨[&XoWXZHW_hJLX?e^v|ÏFÐ©JaKWX?OLX4Jb_Vs&JLKNXZOLX?OaviHNQ�KNYL_dHNMP�}S`JLMf_hH�JLYRS`HWOaMPJaMf_dHWO}| ® lfJLKW_hmWgdKAJaKWXrOav^H^wQ�KNYL_dHN_dmWO(S`HWoAS`OaviHNQ�KNYL_dHN_dmWO]QZ_dcpUT_hOLMfJLMf_hHWO=HWXZXZopOLU7XZQZMÆ�TQqJLYaXES`Jac	XZH^JLO}�^JLKWX4v?OLKTSVYLXbSQZ_dcpc	_dH?S`UNUWYL_^S`QRKu|
§�X�UWYa_`�^MPoNX�X6Ç	QZMfXZH^J�QZYLMfJLX4YLM�S9JL_9QRKWXZQR�AJLKWXFS`UNUWlfMPQ}S`eWMflfMfJIvF_`s=JLKWXFcpXZJLKN_io?e^vpJLKWX[�S}v�_`spÐIH`ÍNÒtÚhÎEÒ¡Ï�Î�Î × ÍWÊdÏ�Ò¡Ï × Í^Ð ×(� ÚEÛ}Û Ø ËäÛhÚdÒ¡Ï × Í«_dH'JLKWX�HWXZJ}��JaKTS`JAMfOAJL_+O�S}v$XZMfJaKWXZYOLv^H^J�S`Q4JLMfQ�QZ_hHWOLJaY�SVMPH^J�jfs¡_dY�MfHWOaJ�S`HNQZX�S`YaQ�stmWHWQZJaMf_dHWORn	_hY�OLv^H^J�SVQZJLMfQ�UWYa_dU7XZYLJaMfXZO/jãst_dYMPHNOLJ�SVHWQZXAOLv^c?e7_dlfMfQ�ÑT_`[(O�n4|�~(KWXZOaXAOLmnÇ	QZMfXZH^J?QZ_hHWoWMfJLMf_hHWO3SVlflP_`[ÂJL_��dXZYaMÆstvi�=[(MfJaKW_dmWJQZ_dcpUWmWJLMfHWgpJLKWX?¬(�Oq_`s&JaKWX?[(KW_dlfXFHNXZJq_dYq_`s&MfJaObOamWeWHWX4JLOE��MÆs�SpQZ_dc?eNMPHNXZo�S`gdghYLXZg^S}wJLMf_dHTðVoWXZQZ_hc	U7_dOaMPJaMf_dH?c�S}v9e7XFmWOLX4ou|

 "!$#wÒÓ#( )Ê1A4(2"/nÔ$D
1�ÔÕ,:@A-Ö;n×AØ313-½,.;
åW_hYrJaKWX�SVOLv^HWQRKWYL_hHW_dmNOrQESVOLXd�][]X?KTS}�dXê�TYLOaJLlfv�JL_ßoWXR�THWXAJaKWX	XZH^�^MfYL_hHWc	XZH^JF_Vs�XES`QRKOLmWeWHNXZJqJL_?e7XFQZ_dcpUT_hOLXZo�|C§�XqgdMf�dXqe7XZlf_`[�S3st_dYac�SVlWoWXR�THNMPJaMf_dHA_`sCJLKNMPO�XZH^�^MPYa_dHWcpXZH^JeTS`OaXZormNUT_hHrJaKWXbÚhÑZÐZÒ Ø ÚdÎ}Ò]�}Ï�Ë}Ó=ÐC_`sTJaKWX]_dJLKNXZY=OLmWeWHNXZJLO}|=~(KWX&X4HWl�S`YLghXZc	X4HiJ�_`sTS(OamWeWHWX4JMPO¢JLKWXZH�eNmWMflPJqS`oWoNMPHNg	JLKNXZOLXAS`eWOaJLY�SVQZJF�^MfXZ[(OFJa_�MfJ}|rGIH�JLKNX?OLv^HWQRKWYL_hHW_dmNOFQES`OaXd��_dHWlfvUTS`MfYL[(MfOaX?OLv^HWQRKWYL_hHWMf�ES`JaMf_dH�[(MflflCeTX	SVlflP_`[]XZo�S`HWo�JaKWX	cpXZc	_hYLMf�ESVJLMf_`HA_`s�JLKNX?QZ_dlf_dmNYLOOLv^HWQRKWYL_hHWMf�ES`JaMf_dHFMfOu_heWJ�SVMfHWXZoFJaKWYL_hmWgdKFS`H¢XZHWl�S`YagdXZcpXZH^J�_`sW_dHWX\_`sTJaKWXCOLmNeWHWXZJaOE|=~(KWXZOaXXZ�^JLXZHWOaMf_dHWOCS`YaXCs¡_dYLcAS`lflfvCoWXR�7HWXZo9MPH¢XES`QRKFQESVOLXqj�OaXZX&e7XZlf_`[�nZ|�GIHFe7_dJaKFQES`OaXZOE�V[&XC_heWJ�SVMfHS9QZ_dlflfXZQZJaMP_hH	_Vs�X4�iJaXZHWoWX4o�OLmWeNHWXZJLO9ó ç èd÷Iè>_�ü |
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~(KWX9�TYaOLJFOaJLXZU+MfObJa_�eWmWMflfo�JaKWX	ìW¬(�O	j�YaXZOLU�|	JaKWX	ìW¬�ì�O�nq_Vs�JaKWX?XZ�^JLXZHNoWXZo�OamWeWHWX4JLOý]èW�ToNXZHW_dJaXZo�e^v ôiõFö�è�jkYLXZOaUu| ôiõ�ô�èinZ| ® OLv^c?e7_dlfMfQbcAS`Ya�iMfHWg9_`s ôiõ�ôuè	MfO�oWXZHW_hJLXZoe^v íß è7|&~(KNXFQES`YaJLXZOaM�S`H�UWYa_^oWmWQZJq_`sCJaKWX	ó ô^õ�ô;è ÷ [(MPlfl�e7XrJaKWXFHWX4[ÃS`gdghYLXZg^S`JaXZo�OLJRS`JaXOLU7S`QZXd|\GIJ(MfO&oWX4HW_dJaXZo�e^v Ðqôiõ�ô�S`HWopMPJaO(XZlfXZc	X4HiJaO�SVYLXqoWXZHN_dJLX4o�e^v à jkKWXZHWQZX à �ó íß è ÷ è`ø�ùRú�û�û�û ú üqnZ|~(KWX¢eTS`OaMPO�_`sCJLKNX3SVlPgh_dYaMPJaKWc-MfObS9Q4_dc?eWMfHTSVJLMf_dHp_`sCJLKWX9JLX4HWOL_hY�XZ�^UWYaXZOLOaMP_hH�_Vs&JLKNXgdX4HWXZY�SVJL_hYqë _Vs;JLKNXbÅ]~���Å�_Vs;JaKWX�OaviHNQ�KNYL_dHNMP�4XZo�UWYa_ioNmWQZJ(_`suJaKWX ôiõ¢ö è SVHWo	_Vs;JLKNXYLX4gdmWl�S`YqQZ_hc	UWmNJ�S`JaMf_dH?s¡_dYbx�§${r|7§�XFOaKW_`[ÃJaKTS`J�JLKWX9c�SVJLYLMf�ßë�_`s]JLKWX?Å]~���Å'QESVHe7XF[(YLMfJLJaXZH�S`O(OamWe^wIc�S`JaYLMf�9_`s
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[(KWXZYaX é ó����6ë ÷ MfO&JaKWXqY�S`JaXF_`s=JLKWXqJaY�S`HNOLMfJLMf_dHò��SVHWoÊë9MfO�S¢QRKW_dMfQZXq_`sCOaJ�S`JaMfQbOamWe7QZl�S`OLOaXZOst_hY	JLKNX�Oavic?e7_dlfMfQ?�7YLMfHWgdOp_`s<�E|Â~(KWX�ërîè cAS`JaYLMfQZXZOpQZ_dcpX	s¡YL_dc JLKNX�ghXZHWXZYRS`JL_hYA_`sJLKNX3Å]~���Å'_Vs&JLKNX ýCèpHWXZJaObmNOLMfHWg	_hHWlfv	lf_^QES`l=JaY�S`HNOLMfJLMf_dHNOEÉ]JLKWX4v�QES`H�e7XreWmNMPlfJ]stYa_dcQZl�S`OaOLMfQESVl�x�§${�JaXZQRKWHWMfQZOE�hoWMfOLQ}S`YLoNMPHNgbS`H^vqOLv^HWQRKWYa_dHWMf�ESVJLMf_dH¢JLY�SVHWOLMfJaMP_hHFX6��XZQZJ}|C~(KWX$ó_dU7XZYRS`JL_hYqc	XESVHWO�JaKTS`JqJLKNXZOLX	Å]~���Å]OFSVYLX9MPHNoWXZU7XZHWoWXZH^JFOaJL_^QRKTS`OaJLMfQ?UWYa_iQ4XZOLOaXZOE|?~(KNXð è SVHWo î è c�SVJLYaMPQ4XZO�S`YaXb_heWJ�SVMfHWXZo�SVO(QZ_dHNOLXZ£^mWXZHNQZX?_`s=OLv^HWQRKWYL_hHWMf�ES`JaMf_dHAJLYRS`HWOaMPJaMf_dH�TYaMPHNgdOEÉCSVH^v?OLmWQRKA�TYaMfHWgrUNYL_^oWmWQZX4ObS9OLJRS`JaXbQRKTSVHWgdXqMfH	X}S`QRKAQZ_dcpUT_hHWXZH^J ý è MPH^�h_dlf�dXZoMfHAJLKWXqc�SVYL�^MfHWgFQRKTSVHWgdXd|�]v�OamWe^wIc�S`JaYLMf��[&XAc	X}S`H�JLK7S`J?HW_hH/�4XZYL_�JaXZYLcpO�jfst_hY?O�S`cpX?UTS`MfY?_VsbOLJRS`JaXZO�nê_`s
ë©XZ£^mTSVl&JaKW_dOaX	_VsFërî&SVHWo�JLKTSVJrMÆs à MPO¢YLXESVQ�K7S`eWlfX�SVHWo à î MPO¢mWHWYLX}S`QRKTS`eNlPXpJLKWX4Hô îõ ú õÛö �|÷ |
~(KWXAOL�hXZJLQRK�_`s�JaKWXAQZ_dcpUWmWJRS`JLMf_hH�_VsbS�U7XZYIs¡_dYLcAS`HWQ4X	c	X}S`OLmNYLX	MfOFghMf�dXZH+eiv�JaKWX�SVlÆwgd_hYLMfJLKNc©�EæN|P�h|Q¨XZJ(mWO(XZcpUWKTS`OaMf�ZXqJLKTSVJ(OLmWQRK�QZ_hc	UWmNJ�S`JaMf_dHWOCHNXZ�dXZY�mWOLXêërîuoNMPYaXZQZJalPvpeWmWJ(MfHWOaJLXESVoJLKNX?ërîè � î è S`HWo ð è cAS`JLYaMfQZXZOE|® O?st_hY��FxWz�{�O�j�OaXZX�QRKTS`UWJaXZY��E�hnZ��JL_�mNOLX�JLKWX�JLXZHNOL_dYAXZ�^UWYaXZOLOaMf_dH«_`spërît��JLKNXH^mWc	X4YLMfQES`l�cpXZJLKN_iopQZ_dcpUWmWJaMPHNgrSFghMf�dXZHAc	X}S`OLmNYLXqKTS`O(Ja_r�hXZYLMÆstvpJLKWXqQZ_hHWoWMfJLMf_hHWOEÉø _dHWlfv?lfMfHWXES`Y]s¡mWHWQZJaMP_hHWO]_`sCUWYL_^oWmNQZJLOAùúÅÆë�û�SVYLXFmWOaXZou�N[(MPJaK+ù S9�dXZQZJa_dYø HW_?mWHWYaXES`QRKTSVeWlfXbOaJ�SVJLXFMfO(MfH^�d_dlf�hXZo?MfH�JaKWXqQZ_dcpUWmWJRS`JLMf_hH
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~(KWXqUWYL_^_Vs�MfO]XZOLJRS`eWlfMfOLKNXZo�MfH	OaXZ�dXZYRS`l=OLJaXZUWO}Éø oWX¦�THWMfJLMf_dH�_Vs�SyOLXZJ9_`sqÐZË Õ ÚdÍWÒ¡Ï�ÎAÎ × ÍWÊhÏ�Ò¡Ï × Í^ÐZ�=JaKTS`JFMfOFJa_AO�S}v�S`JFJaKWX	cAS`YL�^MfHWglfXZ�hXZlI�ø UWYa_^_`sbJaKTS`J9JLKNXZOLXAQZ_hHWoWMfJLMf_dHNOrMfc	UNlPvßJLKWXpOLJLYa_dHWg�lfmWc	U7S`eWMflfMfJIv�Q4_dHWoWMfJaMP_hH$j�OaXZXQRKTSVUWJLXZY9�E�hnqj�JLKNMPO(MfO]JLKWX¢QZ_dYaXF_`s=JLKWXqUWYa_i_Vs¦n4�ø UWYa_^_`s�JLK7S`JFJaKWX	OaviH^JRS`QZJaMPQpQZ_dHNoWMfJLMf_dHWO¢_`sbS`ghgdYaXZgiSVJLMf_dH�Mfc	UWlfv	JaKW_dOaX	OaXZc�SVHiJaMfQQZ_hHWoWMfJLMf_hHWOE�ø [(MfJLKASFQ}S`YLX¦stmWl�XZ�WS`cpMfHTS`JaMP_hHr_Vsu�TYaMfHWgrQ4_dlf_dmWYaO&_Vs;OaviHNQ�KNYL_dHNMP�}S`JLMf_hH	JLYRS`HWOaMfJLMf_dHWOMfH�X}S`QRK�OLmWeWHNXZJE�]UWYa_i_VsbJaKTS`J9JLKWXAghXZHWXZYRS`JL_hY?_`s�JaKWX�S`gdghYLXZg^S`JaXZo$Å]~���Å MfO3SOamWeWc�SVJLYaMP�?_Vs&ë9î�gdMf�dXZHAMfH	JaKWXrSVlPgh_dYaMPJaKWc�|
~(KWXqMfHiJaYL_^oWmWQ4JLMf_dHp_`s&SFOaXZc�SVH^JLMfQ�MfH^JLXZYac	XZoNMãSVJLX�lPX4�dXZl�MPO]c	_hJLMf�dS`JaXZo?e^v	JI[]_rYaXES`O w_dHWO}É ø JaKWXFOLX4c�S`H^JaMPQ�QZ_dHNoWMfJLMf_dHWO]UWYa_`�iMfoWXFS9ghmWMfoWXZlfMfHWX(st_hY(JLKWXqoWX¦�THWMfJLMf_dHA_Vs;OLv^H^J�SVQZJLMfQQZ_hHWoWMfJLMf_hHWOEÉ¨st_dY\XES`QRKA_`s�JLKWX��TYaOLJ]_dHWXh�^[&X(JaYLv?JL_¢�THWo	S¢OLv^H^J�SVQZJLMfQ�JLY�SVHWOLl�SVJLMf_dHu|
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ø gdMf�dXZHßJLKWX9O�SVc	XqOLXZJ¢_`sCOLXZcAS`H^JLMfQFQ4_dHWoWMfJaMP_hHWOE�7[]XFOLK7S`lfl=eTX?S`eWlfXFJa_?�THNo�_hJLKWXZYOLXZJaOF_`s(OLv^H^J�SVQZJLMfQ?QZ_hHWoWMfJLMf_dHNOE�Nst_dYqOaUTXZQ4MãSVl&Q4lãSVOLOaXZOF_`s]HWXZJLO}�=YLXZoNmWQZMfHWgAJLKWX?HNXZ[UWYL_^_`sCJa_rJaKWXqsäSVQZJ(JLKTSVJ(OLv^H^J�SVQZJLMfQqQZ_dHNoWMfJLMf_dHWO]Mfc	UWlfv9OLXZcAS`H^JLMfQ�QZ_dHWoNMPJaMf_dHWO}|
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å�MfgdmWYaX3�}æW|�ªWÉ�³=�WS`cpUWlfX(_`sCOLv^HWQRKWYa_dHWMf�ZX4o�x^§${
§�XCOaKTS`lfl^MflflPmNOLJLYRS`JaX&oWX¦�THWMfJLMf_dHNO�SVHWo9YLXZOamWlfJLOC_VsTJLKWMfO=OLX4QZJLMf_dH?JaKWYL_hmWgdK9JLKNX(XZ�WS`c	UNlPXx^§${'_`sCå�MPg7|T�}æW|�ªW|¨~(KWXqHWXZJ\ç MfO&QZ_hc	U7_dOaXZo	_Vs;JI[]_FHWXZJaO(c	_^oWXZlfMfHWgFSFOaMfc	UWlfX]QZlfMPX4HiJjfç ù nv´AOLXZYa�dXZYpjfç+�Zn�OLv^OLJaXZc�|�§�XFKTS}�hXrJI[]_?QZ_dlf_hmWYqQZl�S`OLOaXZO?jw�bµ�st_hY�JLKNXrQZlfMfXZH^JLO}�]�v¶st_hYbJaKWX9OLXZYa�dXZYaO�n9S`HWo�S?HWX4mWJLYRS`lCQZ_hlf_dmWYJ· � �¹¸ � jkJL_h�dXZHWOp¥Z[(MfJLKW_hmWJ�Q4_dlf_dmWY}¥FMfH(º�xst_hY&MfHWOaJ�S`HNQZXEnZ|\~(KWXqQZlfMfXZH^JLO(QESVH�cAS`�hX(lP_^QESVlTQ4_dc	UNmWJ�SVJLMf_dHWO�j�UWl�S`Q4X�Qjº�n\_dY(YaXZ£^mWXZOLJqSOLX4YL�dX4Y	j�JaY�S`HNOLMfJLMf_dH�� ù nZ|�~(KWXZOaXrJI[]_3GR_deNO�YLX4£imNMPYaXrlf_^QESVluYLX4OL_dmNYLQZXZOpj�UWl�S`Q4X»º�xWn([(KWMfQRKS`YaX(lfMPcpMfJLXZo9jt��JL_h�dXZHWO=MfHWMfJLM�SVlPlfv�MPH�º�xWn4| ® HrMfcpUT_hYLJ�SVH^J7stXES`JamWYLX(_VsTJLKNMPO=OaviOaJLXZc MfOuJaKTS`JoWmWYaMfHWg?YLXZ£^mWX4OLJqOLXZYa�^MPQ4MPHNgT�WS9QZ_hc	c	_hHrQ4lPMfXZH^J wäOaXZYL�hXZYÎGR_he�j�JLYRS`HWOaMfJLMf_dH�� ùA¼ n]MfO(YLmWHNHWMfHWgQZ_hHWQZmWYaYLXZH^JLlfvA[(MfJLK?JaKWXqOLXZYa�dXZY"GR_de�jkJLY�SVHWOLMfJaMP_hHl�U� ¼E÷ |=~(KWXqOLXZYa�dXZYaO�[(S`MfJ=st_hY�S¢YLXZ£^mWX4OLJ
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j�UWl�S`Q4X?§¹xWnFSVHWo�c�S}vAS`lfOL_AYLmNH�lP_^QESVl}GR_heWO	j�YaXZUTSVMPYâst_dYqXZ�WS`cpUWlfXd��UWl�SVQZXZO ® x#º-S`HNoQux4½^nZ|]§$KWXZH$S�OaXZYL�hXZYAYLmWHWOAS�YaXZ£^mWXZOLJAMfJ?QESVHWHW_dJ?YamWH$OaMPc?mNlPJRS`HWX4_dmWOalPv�lf_^QES`l"GR_deWOj�JLYRS`HWOaMfJLMf_dH��U� ¼ nZ|~(KWXqQZ_dlf_hmWY(oW_dcAS`MfHWOC_Vs;JaKWXqUWl�S`QZXZOqS`HWopJLKWX¢JLY�SVHWOLMfJaMP_hHWO�S`YaX|¾^Éø �bµ�st_dY]GLÅq�.Q�º¢�>� ùÀ¿ SVHWo�� ù�Á �ø � µJÂ � ¶ st_hY�º0º¢�]Q�ºYºF�p�ZùrSVHWoÛ�ZùA¼d�½� � jkJLKWXpHWXZmWJaY�S`l(Q4_dlf_dmWY¢MPO¢HW_dJFmNOLXZo�JL_OaXZlfXZQZJbS¢�7YLMfHWg9MPHNOLJ�SVHWQZXF_Vs;JaKWXZOLX9JLYRS`HWOaMfJLMf_dHWORnZ�ø · st_hY0º�x��ø � ¶ st_dY(GL�N�d�^§¹x��^�(x���³Cx�� ® x�ºF�>� � ¿i�.Q�x4½	S`HNo+� � Á`�ø � ¶YÂ � ¶ st_hYC� � ¼d|
~(KWXFYL_hlfXb_Vs;JaKWXqMPcpUWlfMfQZMfJ;UNlãSVQZXFGL�N��[(MflflTe7XFXZ�^UWl�SVMPHNXZo	MfH�x^XZQZJ}|u�}æW| �T|��W|
§�X	ghMP�hXAeTXZlf_`[-JaKWXAst_hYLcAS`lCoWX¦�THWMfJLMf_dH+_`sFOLv^HWQRKWYa_dHW_hmWO	Q4_dc	U7_dOaMfJLMf_dH�_`srx^§${QZ_dYaYLXZOaUT_hHWoWMfHWg�Ja_�stmWOaMP_hH¹jk_dY?OLmNUTXZYaUT_hOLMfJLMf_hHu�]OLXZX�QRKTSVUWJLX4Y��E�hn9_`sqJLY�SVHWOLMfJaMP_hHWO	S`HNoYLXZl�S`JaXZo�HW_hJ�S`JaMf_dHWO}|F~(KWX9HWXZJFMfOFS?Q4_dlflfXZQZJLMf_hH�_Vs&OLmWeNHWXZJLO9[(MfJLK�QZ_dcpc	_hH	JLYRS`HWOaMfJLMf_dHWO�dS`YLMf_hmWO�S`JaJLYLMfeWmNJLXZO(_Vs�[(KNMPQRKpc?mWOLJ]eTX¢QZ_dKWX4YLXZH^JE|

Ã72kÄ3.���������.� �"�$& ��ÔNË]ÐIH`ÍNÎ�Ô ØI× Í ×hÖ Ð(Î ×dÕ Ì × ÐZÏ�ÒtÏ × Í ×(� ÒPÔNË3ÅwÆ�Ç«ó�ý è��ÉÈAÊ�è �5Ë è �5Ì"��ÍOÎ è ��<�j� è �U�YÏ%Ð|Ñ è ��Ò�Ó,ÔY�EÕ è �jÖÎ��× è � ß(Ø è � é èhÙa÷Iè>_�ü ÏfÐ	ÒfÔWËHÅwÆ�Ç-ý �ÚÈAÊ �5Ë��gÌÎ��ÍPÎF�Î���j�}��0Ï%Ð9Ñ8�#Ò�Ó�Ô.�EÕC�gÖ"��× � ß(Ø � é Ù ÓCÏkÒPÔ�Û
Ü�ÝvÌ � �j�bÞ(�Oßj�áà �  aÒfÔWËl LÎ ×hÕrÕ9× Í�¢?ÐZË}Ò ×
� ÑRÚVÐ¦ÏkÎrÎ × Þ ×dÖ^Ø Î4ÞPÚVÐ�ÐZË4Ð ×(� Ë��}Ë Ø H¢ý�èj¢�â
ãhÝ ÊÞ�ä è>_`ü Ê�è  aó Ê�èd÷Iè>_`ü ÏãÐâÚâÌ�Ú Ø ÒtÏ�Ò¡Ï × Í ×(� ÒfÔWË¢ÐZËEÒ ×(� Ì7ÞPÚdÎRË4Ðf¢yÝß Ø�å ��æ � ß Ø è å ��æ�Ï � ��� Ê èi aÒPÔNËrÏ�ÍNÏ�ÒtÏkÚ`Þ Õ Ú Ø �dÏkÍdÛ6¢�â
çhÝvË �éè è8_`ü ËTè�ÓCÏ�ÒfÔ4âL�.�Y�áË7èwê(Ë7è ö âéÍOÎNèWó�� ÷�� ÍOÎ^è ö ó¯� ÷ â�ÖÎ��× è ó�� ÷�� Ö"��× è ö ó�� ÷ âÒ�Ó�Ô.�EÕ è ó¯� ÷C� Ò�Ó�Ô.�EÕ è ö ó�� ÷ Ë}Ò é è ó�� ÷C� é è ö ó¯� ÷  aÒfÔWË¢Ð¦Ë}Ò ×(� Ò Ø ÚdÍ^ÐZÏ�Ò¡Ï × Í^Ðf¢¹ë LÚI¢ìÍPÎ�ó�� ÷C� ÍPÎ^èTó¯� ÷ Ï � �w��Ë7è�ÚdÍNÊ7ÍPÎuó�� ÷"� ÍPÎNèWóS� ÷ Ï � ��� Ê èi gÍPÎ�ÊdËf�CÍWË4ÐFÒPÔNËÎ × Þ ×dÖ^Ø Ê ×dÕ ÚdÏ�Í ×(� Ú9Í × ÊdËví�ÛvÍPÎ�ó�í ÷C�Éî Þw_�ï �JðPñÞ ÓCÏ�ÒfÔ9ó�¸9Þ ÷ Þf_�ï)�óò`ôyõTó�à ÷ ¢�â aÑW¢áÒ�Ó,ÔY�EÕ=ó�� ÷C� Ò�Ó�Ô.�EÕ è ó�� ÷ Ï � �w��Ë7èú aÒPÔNËbÛ Ö Ú Ø Ê �ZÖ ÍWÎ}ÒtÏ × Í�¢�â aÎW¢áÖ"��×Ió�� ÷C� Ö"��× è ó¯� ÷ Ï � �w�áö è  aÒfÔWË�Ì Ø Ï ×dØ Ï�ÒfH �4Ö ÍNÎEÒ¡Ï × Í ¢¹â LÊI¢ é ó�� ÷9� é è ó¯� ÷ Ï � �v��Ë è  aÒPÔNËrÒ Ø ÚdÍ�Ð¦ÏkÒtÏ × Í Ø ÚhÒtË ×dØ ÓCËEÏÆÛEÔNÒ �ZÖ ÍWÎ}ÒtÏ × Í�¢EÝ¡#Ý3�<�j�7óS�0�&� ÷�� �<�j� è óS�]�W� ÷ ÚdÍWÊ��0Ï%Ð9Ñ�ó��]�W� ÷�� �YÏ%Ð|Ñ è ó��]�W� ÷ Ï � �÷� Ê�è  aÒPÔNË	Ï�ÍNÎEÏ�Ê ÝË}ÍWÎRË �ZÖ ÍWÎ}ÒtÏ × Í^Ðf¢EÝ
~(KWX\st_dlflf_`[(MfHWg(oWXR�THNMPJaMf_dH9[(MPlflheTX(mWOaXZo?JL_qOaJ�S`JaX�JaKWX&Q4_dHWoWMfJaMP_hHWO=_dH9JLKWX(Oav^HWQRKWYL_hH^wMP�}S`JLMf_hH	JLYRS`HWOaMfJLMf_dHWO}|

Ã72kÄ3.���������.� �"�$uø¡ù�ËEÒ½�FÚ	Ò Ø ÚdÍ^ÐZÏ�Ò¡Ï × Í ×(� çÛ
ú
b�eVcFo(sVqfo]eIb:cfo(sv�jxKhjzjmVk}o"cfo(©jtKsV�
o]qfywsvhj�jsVcw�'�(tKsvqwqFxKhj�jo
��o
�$hjeVyfsVyfxKeVhbûwm�kFxKywrAsVtK©jrjs|ü>o(yfxK�(sVtVhjevywsPýywxKeVh)þ
mEÿ6�
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ø������ ó�� ÷'� � � �>� × ÎRÎ ÖiØ ÐrÏkÍAÐ ×dÕ Ë��<�j�Tó��]�W� ÷ ×dØ Ï�ÍAÐ ×dÕ Ë��YÏ
Ð9Ñ`óS�]�W� ÷P�  aÏ�Í}Ì Ö Ò×dØF×hÖ Ò Ì Ö Ò'�EÚ Ø Ï�ÚdÑ4ÞPË4Ð ×(� �&¢�ëø�����	�
 ¸dó¯��� ��÷�� ��	�� � �y� �L� Ê�è Ð Ö Î�ÔßÒPÔNÚdÒ � × ÎRÎ ÖiØ Ð?Ï�ÍAÐ ×dÕ Ël�<�j�Tó��]�W� ÷×dØ Ï�ÍyÐ ×hÕ Ë��YÏ%Ð|Ñdó��]�W� ÷P�  aÏ�ÍWÊdË6ThËZÐ ×(� ÒfÔWËâÐ Ö Ñ}ÍWË}Ò�ÐqÓuÔWÏ�ÎRÔ?ÔWÚ>�EË¢Ï�Í}Ì Ö Ò ×hØ�×hÖ Ò Ì Ö ÒÌTÞPÚhÎRË   Ðf¢ �Z×dØ � ÚhÍWÊ<�&¢EÝ
GIHpJLKWXqs¡_dYLcAS`lWoNXR�THWMfJLMf_hHWO(eTX4lPlf_`[F�^[]XFS`lfOL_9HWXZXZoßOL_dcpX�HW_hJ�SVJLMf_dHWO}Éø Ï�ô � è è�ø7è ö Ë è ê�Ë è ö MfO=JLKWX(OaXZJC_`s�OLv^HWQRKWYa_dHWMf�ESVJLMf_dH?JaY�SVHWOLMfJLMf_hHWOE�`Q4_dYLYaXZOLU7_dHNo^wMPHNgrJa_?JLKWXqOLX4JÊÏFÐ�_Vs�x^X4QZJE|=�EæN|��W|ø ß � ó ß èi÷ è8_`ü MfO�S9c�SVYL�^MfHWgq_`s=ý$[(MfJLK ß è MfJLO(YaXZOLJaYLMfQZJLMf_hH�JL_9ý è |ø õ�ôéMfO(JaKWXr¬�ìê_`s=ý�|ø�� MfO]JLKWX¢gdYL_hmWUA_`sCS`oWcpMPOaOLMfeWlfX(U7XZYLc?mWJRS`JaMP_hHWO]_`suç¹|ø ôiõ�ô;èAj�YaXZOLU�|(ôiõ¢öqèdn]MPO(JaKWXFìW¬�ì�jkYLXZOaUu|CJaKWXrìW¬(qn]_`s=ý�èW| "!$#�©�#&% Ý��iB��¹¬A@32";n-];§;>=313?.@A/.BC13B9×3;§?FBCZ¬�B9;�DW,.D(BC1 B0ý�X����

® OA[]X�KTS}�hX�OLKW_`[(H�MPH�UWYLXZ�^Mf_dmNO	OLX4QZJLMf_dHNOE�qS`H^v�QZ_dcpUT_hOLMfJLMf_dH+oW_^XZO	HN_dJ�SVlflP_`[F�]MfHgdX4HWXZY�SVlI�&SAQZ_hc?eWMfHWXZo�SVgdgdYaXZgiSVJLMf_dH7ð`oWXZQ4_dc	U7_dOaMfJLMf_dHu|Ax^_7�=[&XpMPH^JaYL_^oWmWQZXAQZ_hHWoWMfJLMf_hHWO[(KWMfQRK�Mfc	UWlfv?JLKNX�¥Z_dYaJLKW_hgd_hHTS`lfMfJIv�¥F_`s]JLKWX?JI[]_Ac	XZJaKW_^oWOEÉq[]XrYaXZOLJaYLMfQZJ9_dmWYaOLXZlf�hXZOrJa_OLv^OaJLXZcpO�[(MfJLK�JI[]_?e^vAJI[&_?OaviHNQ�KNYL_dHNMP�}S`JLMf_hH�eTX4JI[&XZX4H�OamWeWHWXZJaO	j�KNXZHWQZX9JLKWX9UTSVMPYa[(MfOLXMfHWoWXZ�^XZORnZ��eWmWJFSpgdMf�dX4H�OamWeWHWXZJ¢c�S}v	e7X9OLv^HWQRKWYL_hHWMf�ZXZo+[(MPJaK�OLX4�dXZYRS`l]_dJLKNXZYqOLmWeWHNXZJLO�Pc	_hYLXZ_`�hXZYFXESVQRK/Oav^HWQRKWYL_hHWMf�ES`JaMP_hH�MfO3SVH/S`Oav^c	c	X4JLYLMfQESVl=QZlfMPX4HiJ wäOaXZYL�hXZY?JIv^UTXpYLXZl�SVJLMf_dHu�[(KWMfQRKAMPO(_hHWXq_`s=JLKWXFcp_dOaJCmWOLX4o�YLXZl�SVJLMf_dHWOaKWMfU	MfHAUWY�SVQZJLMfQESVluS`UWUNlPMfQESVJLMf_dHNOE|
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	F�P	^îw���(����î�� ��Ï � Ë èhú è ö ê Ë � ú � ö"!�$# ÒfÔWË}Í$ó�	½�O	^î ÷�� ó%�(����î ÷ ×hØ 	 !� 	^î?ÚdÍWÊ
	^î � � � ��î ×dØ � !� ��î(ÚdÍWÊ&��î � 	 � 	^î�â'EÝ �
	F�P	^î%�ó� 	 !� 	^î�(PË�)èdú è ö è )9ËTèhú è ö+* ê Ê è&, Ê èdú è ö ä Ê èdú è+ �Ë�)9ÚdÍWÊ�)9ËÃÚ Ø ËqÒfÔWË×dÖ Ò�Ì Ö Ò&ÚhÍWÊAÏ�Í}Ì Ö Ò¨ÌTÞfÚdÎRËZÐ ×
� ÒPÔNËrÒ Ø ÚdÍ�Ð¦ÏkÒtÏ × Í^Ð ×(� Ë'¢�â-EÝ �
	H� �.(|Ë�)èhú è è )9Ë èhú è * ê Ê�è , Ê�èhú è Ý
~(KWMfO]oWXR�THNMPJaMf_dHAQES`HAe7XqMPH^JamWMfJLMf�dXZlfv?XZ�^UWl�SVMPHNXZo�SVO]st_dlflf_`[(OEÉ



�Z� ¯=°�±b²�³C´Cµ ¶`·^¸¹¯(º(»A¼]½I¾�½I¾9¿�Àq´(¯(º(»�²�º�Á�½Z³=½Zº&¾Â±�¾qÀÃÁuÄ\»�»�´(³Cµ�Ä
ø ¤ HWX�QES`HpMPoNXZH^JLMÆstv9JI[&_qUWKTSVOLXZO(MfH	SqOav^HWQRKWYL_hHWMf�ES`JaMP_hH�j�oWX4OLQZYaMPe7XZoAKWXZYaXq[(MPJaK9ç3èJaKWX�QZlfMfXZH^JCUTSVYLJ(S`HWo9ç è ö JLKWX�OLXZYa�dXZY(UTSVYLJRnZÉ=SqeTX4gdMfHWHWMfHWg7�dcp_ioNXZlflPX4ore^v?S��TYLMfHWg_Vs�SAJaY�SVHWOLMfJLMf_hH�_Vs`Ë �èdú è ö ê Ë è ö ú è ö ��[(KWMfQRK�oN_iX4OrHW_hJqMPH^�h_dlf�dXFvhXZJFOaviHNQ�KNYL_dHNMP�4XZo_he8GRXZQZJaO�_`s=XES`QRK�OamWeWHWX4JE�TSVHWo�SFQ4_dH^JLMfH^mTS`JaMf_dH�SVHWo�S`HpXZHWou�NeT_hJLKAmWOLMfHWg9�7YLMfHWgdO_VsTJLYRS`HWOaMPJaMf_dHWO�_`s#Ë �èhú è ö [(KWMfQRKFc�S}v(e7X�SVlfOL_(MfHJË è ö ú è ö P`oWmNYLMfHWg�JaKWMfOuOaXZQZ_dHNorUWK7S`OLXh�JaKWXZYLXAMfOFHW_ßHWXZ[-OaviHNQ�KNYL_dHNMP�4XZo�_he8GRXZQZJaOre7XZJI[]XZXZH�JLKWXpJI[&_ßOLmWeWHNXZJLO}�&S`HNo�JLKWXXZHNor_Vs�Oav^HWQRKWYL_hHWMf�ES`JaMP_hHFc	X}S`HWO�JLKTSVJuJLKNXZOLX]_de8GRX4QZJLO=gd_�eTS`QR�qJL_�JLKWX4MPY=YaXZOLU7XZQZJaMP�hXOamWeWHWXZJaOE|\~(KWMfO;JaXZc	U7_dYRS`l^_dYaoWXZYCMfH9JLKWX]e7XZKTS}�^Mf_dmWY=_`s�JLKNX(OLv^HWQRKWYL_hHWMf�ZXZo?_he8GRXZQZJaOXZ�^UWl�SVMPHNO(JLKWXqHTSVc	X�[]XqgiS}�hX�JL_?JaKWMfO(�^MPHNo	_`sCOaviHNQ�KNYL_dHNMP�}S`JLMf_hHu|ø Ê èhú è ö MPO�JLKWX¢OLXZJ�_`sCMfHWUWmWJqS`HWoA_dmNJLUWmWJ�UWl�S`QZX4O�_`s=ç?è?[(KWMfQRKySVYLXFMfH^�d_hlf�dXZop_dHWlfvMfHAJLKWXqOaviHNQ�KNYL_dHNMP�}S`JLMf_hH�Q4lPMfXZH^J]ç?èFw]OLXZYa�dXZY�ç3è ö |ø ~(KWX¢oWM�� XZYaXZH^J(OLXZJaOq_`s;JaY�SVHWOLMfJLMf_hHWO�S`YaXbJaKWX�st_dlflf_`[(MfHWgTÉ/ Ë �èdú è ö MPOpJLKWX�OLX4J�_Vsre7XZgdMfHWHWMfHWg�Oav^HWQRKWYL_hHWMf�ES`JaMP_hH$JLYRS`HWOaMfJLMf_dHWOp[(KWXZH�ç3èUWl�S}v^O&JaKWXqYL_hlPXq_Vs;JLKNXFQZlfMfXZH^J�S`HWoêç3è ö JLKWXqYL_hlfXb_Vs;JaKWXFOLX4YL�dX4YE�/ Ë �èdú è ö MfO�JaKWXFOaXZJq_`sCQZ_dH^JaMPH^mWMfHWg?S`HNo�XZHWoWMfHWg?Oav^HWQRKWYL_hHWMf�ES`JaMP_hH�JLYRS`HWOaMfJLMf_dHWO[(KWXZHpç?èrUNlãS}v^O(JaKWXqYL_dlfXq_`s=JLKWX¢QZlfMPX4HiJ(S`HNo	ç?è ö JaKWXqYL_hlPXq_Vs;JLKNXFOLXZYa�dXZY}�/ Ë7èdú è10 ä è ö �ø7è ËTè ö ú èqMfO]JLKWX(OaXZJ(_`s�JLYRS`HWOaMPJaMf_dHWO]_`s7ç3è¢c	_^oWXZlflfMfHWg�lf_^QES`l7S`QZJaMP�hwMfJLMfXZO]MfH	ç?èW�WHN_dJ]MPH^�h_dlf�dXZopMfH	OLv^HWQRKWYa_dHWMf�ESVJLMf_dHA[(MfJLKA_hJLKWXZY(OamWeWHWX4JLOE�
GIH�_hmWYFXZ�WSVc	UWlfXd�NçAùrS`HWoßç � X4�iKNMPeNMPJ¢_dHWX9JI[&_VwäUNKTS`OaXZOFOLv^HWQRKWYa_dHWMf�ESVJLMf_dH�[(KWXZYaXç � UNlãS}v^O(JaKWXqYL_dlfXq_`sCJaKWXFOLX4YL�dX4Y�P7MfJ&OaJ�S`YaJLOq[(MfJLKò�Zù�[(KWMfQRK�MfO(JaKWXFmWHWMf£^mWXqXZlfXZcpXZH^J&_Vs

Ë �ùRú � | ® � ù �TYaMPHNg?MPO\st_hlPlf_`[]XZo?e^v�� ùA¼ SVHWo��U� ¼ �TYaMPHNgdOE�7S`HWopJLKWXqOaviHNQ�KNYL_dHNMP�}S`JLMf_hH�X4HWoWO[(MPJaKéSê�TYaMfHWgA_`s'�U�d|�Æ�X4HWQZX	[]X9KTS}�dX�Ë��ùRú � � �V� ùA¼ �W�U� � |r~(KNX?UWl�S`QZXZO¢QZ_dYaYLXZOaUT_hHWoWMfHWgJL_?JLKNMPO(Oav^HWQRKWYL_hHWMf�ES`JaMP_hH�SVYLX Ê\ù�ú � � �¹º0º¢��Qjº0º¢�^GL�W� � � Ê � ú � �Ê �`|CåN_dY]ç ù [&XqKTS}�hX
Ë � ú�ù$�2# S`HWo Ê � ú�ù$�3# � Ê\ùRú�ù¥� �EGLÅq�.QjºF�4º�x � |Q�XZJ(mNO(YLXZcAS`YL�?JaKTS`J(JaKWXFOaXZJ0Ë$_VsCJLY�SVHWOLMfJaMP_hHWO]_`s=ç!Q}S`HAeTXqoWX4QZ_dcpUT_hOLXZo�S`O

Ë �54687è8_`ü 46 ËTèhú è90 7è ö �ø7è Ë7è ö ú è1:;<:; 7 46=7è��ø7è ö Ë �èhú è ö :; 7 46=7è��ø7è ö Ë �èhú è ö :;
OL_?[]XFMfHiJaYL_^oWmWQ4XbJaKWXqst_hlflP_`[(MfHWgqoWX¦�THWMfJLMf_dHNOEÉ
Ã72kÄ3.���������.� �"�$+>ø �v� ä è8_`ü ó�Ë èhú è 0 ä è ö �ø7è Ë è ö ú èd÷ ÏfÐFÎRÚ`Þ�ÞfËRÊ?Ú?Þ × ÎRÚ`Þ=Ò Ø ÚhÍ^ÐZÏ�ÒtÏ × Í4âø �v� ä è�ø7è ö Ë �èhú è ö ÏfÐqÎ�ÚVÞ�ÞPËRÊpÚdÍ�Ï�Í�Ì Ö Ò]ÐVH`ÍWÎ�Ô ØI× ÍWÏÆÙEÚhÒtÏ × Í�Ò Ø ÚhÍ^ÐZÏ�ÒtÏ × Í4âø �v� ä è�ø7è ö Ë �èhú è ö ÏfÐqÎ�ÚVÞ�ÞPËRÊpÚdÍ ×hÖ Ò Ì Ö Ò]ÐVH`ÍWÎRÔ ØI× ÍWÏÇÙ}ÚdÒ¡Ï × Í�Ò Ø ÚdÍ^ÐZÏ�Ò¡Ï × Í�Ý
GIH$_dmNY�X4��SVc	UWlfXd��JLKWX�lf_iQ}S`lqJLYRS`HWOaMPJaMf_dHWO�S`YaX�� ùA¿ �W� ù5Á jkMfH�ç ù nAS`HWo �U� ¼ �&�U� ¿ �W�U� Áj�MfH�ç+�}nZ�p� ù MfOqJLKWX?mNHWMf£imNXrMfHWUWmNJbOav^HWQRKWYL_hHWMf�ES`JaMP_hH�JaY�SVHWOLMfJLMf_hHu�p� ùA¼ jkMfH�ç ù nZ�½�U� ¼ jkMfHçò�}nAS`HWo§�U�+j�MfH�ç ù S`HNo�çò�}n	SVYLX�JLKWX�_dmNJLUWmWJAOaviHNQ�KNYL_dHNMP�}S`JLMf_hH$JLYRS`HWOaMPJaMf_dHWO�S`HNoÏ�ô � �v� ù �&� ùA¼ �W�U� � |
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å�MPghmWYLX?�}æW|KÄWÉ ç$ùqS`HWo ç � x^§${'st_hY&JaKWXFXZ�WSVc	UWlfX�x^§${
x^v^HWQRKWYa_dHW_hmWO�Q4_dc	U7_dOaMfJLMf_dHpMPO�HW_dJ}�7eivAMfJLOaXZlÆs��WOamnÇ	QZMfXZH^JqJL_AS`OLOamWYLX?S`HßMPHNoWXZU7XZHWo^wXZH^JbSVUWUWlfMfQES`JaMf_dH?_`sCS`ghgdYLX4giS`JaMf_dH�SVHWo	oNXZQZ_dcpUT_hOLMfJLMf_hHuÉu[]XqHWXZXZoßJL_9OLJLYaXZHWghJLKWXZH�JLKNXZOLXQZ_hHWoWMfJLMf_dHNO�e^vAHWXZ[«JLKNXZ_dYaXZJLMfQESVlCK^viU7_dJaKWXZOaXZOE��[(KNMPQRK�MfHAsIS`QZJ}� SVYLXrSVlfOL_	H7S`JLmNY�S`l�_dHWX4OE|§�X?�7YLOLJpoWXR�THNX�JaKWXAc	_^oWMÆ�TXZo�OamWeWHWX4JLO�SVlflP_`[(MfHWgAoWX4QZ_dcpUT_hOLMfJLMf_dH+mWHWoWX4Y	S`UWUWYa_dUWYaMÆwS`JaXFQZ_hHWoWMfJLMf_dHNOE�^OLX4JâSVoWoWMfJLMf_hHTS`l7HW_dJRS`JaMP_hHWO�S`HNo�oNXR�THWXFJaKWXrSVgdgdYaXZgiSVJLMf_dHêstmWHWQ4JLMf_dHA[]XOLK7S`lfl(mWOLXh|�~(KWXZH�[&XAghMP�hX	JaKWXAOLXZJp_`sbOav^HiJRS`QZJaMfQ�Q4_dHWoWMfJaMP_hHWO?S`lflf_`[(MPHNgyS�Q4_dc?eWMfHWXZoS`ghgdYaXZgiSVJLMf_dHTðVoWXZQZ_hc	U7_dOaMPJaMf_dHu|

ÃH2kÄ .����W����.  #"%$e"¡ùuË}Òdý�ÑRË(Ú�Ò¡Ó ×`Ý ÌWÔWÚVÐ¦Ë4ÐCÐVH`ÍWÎRÔ ØI× Í ×dÖ Ð�Î ×dÕ Ì × ÐZÏ�ÒtÏ × Í ×(� ÒfÔWË(óký èi÷Iè>_`ü Ý��ÔWËpËUThÒ¡ËEÍ^ÐZÏ × Í ×(� ç è ÏfÐ3ÒfÔWË�ÅbÆ�Ç ç è+� ç è è ó è è ö �ø7è ç è ö ú èd÷ ÓuÔWË Ø Ëqç è ö ú è ÏfÐrÒfÔWËÐ Ö ÑEÍWË}Ò ×(� ç?è ö Ø ËZÐZÒ Ø ÏkÎEÒ¡ËRÊ	Ò × ÌTÞfÚdÎRË4Ð ×
� Ê è ö ú è4â]Ò Ø ÚhÍ^ÐZÏ�ÒtÏ × Í^Ð ×(� ËTè ö ú è�ÚhÍWÊ	Ú Ø ÎZÐrÑRË}ÒtÓ\Ë�Ë}ÍÒfÔWË4Ð¦Ë9Í × ÊdË4Ð  aÚdÍWÊpÓCË9ÊdË}Í × Ò¡ËrÑ�H Ê è�ÒfÔWË¢ÐZËEÒ ×(� Ì7ÞPÚhÎ�Ë4Ð ×(� ç/è�¢EÝ
~(KWX¢XZ�^JLXZHWOaMf_dH�_VsCç è MfHWQ4lPmNoWXZObSVlfluJLKNXrQZlfMfXZH^J(UTSVYLJLOq_Vs�JaKWX¢ç è ö ó�	^î !� 	 ÷ [(KWMfQRKS`YaXFOLv^HWQRKWYa_dHWMf�ZX4o�[(MfJLK?ç è S`HWopst_hY([(KWMfQ�Kêç è MfO]JLKWX¢OLXZYa�dXZY�OLMfoWXd|GIH?_hmWY&X4��SVc	UWlfX([]X�KTS}�hXdÉ ç ù MfO]XZ�WS`QZJalfv9ç ù S`HWo ç � � ç+� ä ç ù �(Oa_rJaKTS`J]_dHNlPvç+�qMfO(XZ�^JLXZHWoNXZo�j�OaXZXFMfH�å�MPg7|T�}æW|KÄ¢JLKWXFx^§${ ç ù S`HWo ç �Zn4|@H����-#������.38ø ß è MfO(JLKNXbYaXZOLJaYLMfQZJaMP_hH�_`s ß Ja_ Ê�è �ø ôiõ�ô è j�YaXZOLU�| ôiõ¢ö è n]MPO(JaKWXFìW¬�ì�jkYLXZOaUu|CJaKWXrìW¬(qn]_`s ý è �



��� ¯=°�±b²�³C´Cµ ¶`·^¸¹¯(º(»A¼]½I¾�½I¾9¿�Àq´(¯(º(»�²�º�Á�½Z³=½Zº&¾Â±�¾qÀÃÁuÄ\»�»�´(³Cµ�Ä
ø Ðâôiõ�ô � î è>_`ü ôiõ�ô=èT�ø à � ó íß èi÷Iè>_`ü MfO�S`HAXZlfXZc	X4HiJ]_`s Ðqôiõ�ô(�øBA ó Ðqôiõ�ô ÷C� � ß ��� à � Ðâôiõ�ô�OE| JE|¹�
	��á�Ì� ß è � íß è#�

Ã72kÄ3.���������.� �"�$DC¡ù�ËEÒhý�Ñ�Ë(ÚqÒ¡Ó ×`Ý ÌWÔWÚVÐ¦Ë4Ð=ÐVH`ÍWÎ�Ô ØI× Í ×hÖ Ð�Î ×hÕ Ì × ÐZÏ�Ò¡Ï × Í ×
� ÒPÔNË(ó�ý�è ÷ è>_�ü�Ý��ÔWË9ÚEÛ}Û Ø ËIÛhÚdÒ¡Ï × Í �ZÖ ÍWÎ}ÒtÏ × Í�  ÏfÐ|Û
 Aó ß ÷C� ó íß è ÷ è8_`ü¡� Ðqôiõ�ô�Z×dØ ÚhÍ.H Õ Ú Ø �dÏkÍdÛ ß ×(� ývâ&Ó\Ï�ÒPÔ �%	H� �Ì� íß è ÒPÔNËFÐVH Õ Ñ × ÞPÏ�Î Õ Ú Ø �dÏkÍdÛ ×
� ß è Ï�Í ý è Ý

§�X	HW_`[ ghMP�hX�Sy�TYLOaJ?OLXZJ?_VsbQZ_hHWoWMfJLMf_hHWOFs¡_dY9[(KWMfQ�K+JLKWX�SVlPgh_dYaMPJaKWc©_hmWJLlfMfHWXZo+MfHJLKWXFUNYLXZQZX4oWMfHWgAOLXZQZJaMf_dH�cAS}vre7XFmWOaXZo�JL_?Q4_dc	UNmWJLXqU7XZYIst_hYLcAS`HWQZXqcpXES`OamWYLXZO�_`sCý�| ® OmWOLmTSVl�[(MfJLK«jkOLJL_^QRKTSVOLJLMfQEnpz�XZJLYaM�HWXZJaOE�(OamWQRK�QZ_dHWoNMPJaMf_dHWO?c?mWOaJre7XAXZ�^UWYLX4OLOLX4o�SVJ?JLKWXÍWËEÒ9ÊdËf�CÍWÏkÒtÏ × Í�ÞPË��}ËZÞqJLKTSVJ?MfO?JL_�O�S}v�YaXZl�S`JaMP�hXAJL_�XZMfJLKNXZY?OLv^H^J�SVQZJLMfQ�UWYa_dU7XZYLJaMfXZO�jklPMf�hXQZ_dlf_dmNY&oW_hc�SVMPHNOE�`MfHWQZMfoWX4HWQZX�stmWHWQ4JLMf_dHpXZ�^UWYLXZOaOLMf_dHNOE�]Å�Å�Å nC_hY&Ja_rUWYa_dU7XZYLJaMfXZO�[(KWMfQRK?c�S}veTXAQRKWXZQR�dX4o/_hHWlfv�mWOaMPHNg�JaKWXZOLXAOaviH^JRS`QZJaMPQpUWYL_hUTX4YLJLMfXZO}�ClfMf�dX?OaXZc	M�ÑT_`[(O}�$Å�Å�Å��=Ja_éS}�h_dMfoQ�KNXZQR�iMfHWg�_`s�JaKWX�º(� _`s�ý�|�~(KWXpYLXESVoWXZY?[(Mflflu�7HWo�oWX¦�THWMfJLMf_dHNOrS`e7_dmWJ9OLX4c	M�ÑT_`[(OqMfHQ�K7S`UWJaXZYbªN|
Ã72kÄ3.���������.� �"�$%E ÆFË9ÐZÚ>H�ÒfÔWÚhÒ=ý �ZÖ Þ �=ÞkÞÇÐFÒPÔNË9ÐVH`ÍWÒtÚhÎEÒ¡Ï�ÎpÎ × ÍWÊdÏkÒtÏ × Í^Ð ×
� Ú}ÛEÛ Ø ËIÛdÚhÒtÏ × ÍÏ £ �
	F�P	^î%�ó���0	 !� 	^î]ÓCË�ÔWÚ>�EË?ÒfÔWË �Z× Þ�Þ × ÓCÏ�ÍdÛ�Ì ØI× ÌWË Ø Ò¡Ï�Ë4Ð Û
Ü�Ý�F � Ú	Î × Þ ×dÖ^Ø ÎZÞfÚ`ÐRÐ3�bÞbÏãÐbÏ�Í�ÒfÔWË9Î × Þ ×dÖ^Ø Ê ×hÕ ÚhÏ�Í ×
� ç3èhú è ö ÚhÍWÊ ç�è�0}ç?èdú è ö Û�Z×hØ Ë��EË Ø H��÷� Ê è90 Ê èdú è ö ÓCÏ�ÒfÔóÍPÎuó�� ÷'�¡î<G _�ï � ðIHG â(ÚdÍNÊ�Ë��}Ë Ø HA�Wî�� Ê èhú è ö Ó\Ï�ÒPÔ
ÍPÎuó��Wî ÷C�îJG _�ï � ð öHG Û
�LK&M2NOMé¸ Þ �PK&MQN�î�M¡¸Zî Þ ÒPÔNË Ø ËpÏfÐrÚpÐZË Õ Ï R × Ó'Ï�Í ý è âTS � óUSWV ÷ V _ X�Y × Í�� ÞÐ|Ý�Ò�Ýt� ß �LS�ó ß ÷'� � Þ ÓCÏkÒPÔ�ÛSWV �[Z\ ] ÷ ×dØ ÚqÌ ØI×�^ ËRÎEÒ¡Ï × Í Ï � ô !� �0� ô !� �NîNWÒPÔ3Ì ØI×_^ Ë�Î}Ò¡Ï × Í Ï � ô � �N`îäÒfÔ9Ì ØI×_^ ËRÎ}ÒtÏ × Í Ï � ô � �Nî

ãhÝ�F � Ú	Î × Þ ×dÖ^Ø ÎZÞfÚ`ÐRÐ3�bÞ�ÏfÐqÏ�Í�ÒfÔWË9Î × Þ ×hÖiØ Ê ×dÕ ÚdÏkÍ ×(� ç?èhú è ö Ñ Ö Ò]Í × Ò]Ï�Í�ÒfÔWË9Î × Þ ×hÖ^ØÊ ×dÕ ÚdÏ�Í ×(� ç�è0�ç3èhú è ö ÒfÔWË}Í¤�bÞ(ÏfÐ�ÏkÍ	ÒfÔWËqÎ × Þ ×hÖ^Ø Ê ×hÕ ÚhÏ�Í ×(� ÚdÒ�ÞPËRÚ`ÐZÒ=Ò¡Ó × Ì7ÞPÚhÎ�Ë4ÐÚhÍWÊ × ÍWË ×
� ÒPÔNË Õ âCÊdË}Í × Ò¡ËRÊ?Ñ�H�� Þtú èhú è ö âC�EË Ø Ï �CË4ÐJÍOÎ�ó�� Þ¡ú èhú è ö ÷"� � Þ ë Õr×hØ Ë × �}Ë Ø"�Z×hØË��EË Ø H3�H� Ê�èdú è ö âp� !� � Þ¡ú èhú è ö â&ÓCÏ�ÒfÔ�ÍPÎ�óS� ÷C�î G _�ï � ð`HG Û
�LK&M2NOMé¸ Þ ÒPÔNË Ø ËpÏfÐrÚAÐZË Õ Ï R × Ó¹óaSWV ÷ Ï�ÍAý èhú è ö × Í�� Þ Ð|Ý�Ò�ÝY� ß ��S�ó ß ÷3� � ÞÓCÏkÒPÔ�ÛSWV �[Z\ ] ÷ ×dØ ÚqÌ ØI×�^ ËRÎEÒ¡Ï × Í Ï � ô !� �0� ô !� � Þ¡ú èdú è öNWÒPÔ3Ì ØI×_^ Ë�Î}Ò¡Ï × Í Ï � ô � �F�ÊhËEÍNÒtÏ�ÒfH+  × Í+�bÞ ¢ Ï � ô � ��Þ¡ú èdú è ö

çhÝb�.�v��Ë �èhú è ö � � � ����� ó�� ÷ LÚI¢ � �H� Êuèhú è ö âj� !� � Þ¡ú èdú è ö âTÐ|Ý�Ò�ÝC�<�j�Tó��]�W� ÷ Î × ÍNÒtÚhÏ�Í^Ð&Ú\Ì × ÐZÏ�Ò¡Ï¨�EË]Ò¡Ë ØRÕ È Å�Å�ÅV� � ��Å�Å�Å Ù â



¶`·^¸z¢W¸�ÁuÄ�¾r¯=°qµqº&¾9º9þ;Á�¯(º(»�²(º(Á^½Z³=½Zº]¾�º�Ú�Á�£�¾ �}ª
 aÑ&¢������ Ê è90 Ê èhú è ö � Ê × ËZÐFÍ × Ò × ÎRÎ Ö^Ø ÏkÍ+�<�j�Tó��]�W� ÷ Ý¡#Ý �.��� Ë �èhú è ö ����� ó�� ÷�� ���� èWó�� ÷ ä ���� è ö ó�� ÷  ¡ÔWË}ÍWÎRËóÍPÎ�ó�� ÷�� � è ó¯� ÷ Â � è ö ó¯� ÷ ¢ÓCÏ�ÒfÔ#Û LÚI¢ó� � � ����� èWó¯� ÷ ��� � Ê è ö â � ÏfÐbÍNËEÏ�ÒfÔWË Ø Ï�Í��<�j�Tó��]�W� ÷ Í ×dØ ÏkÍ+�YÏ
Ð9ÑdóS�0�&� ÷ â aÑ&¢�� � � ����� è ö ó�� ÷ ÓCÏkÒPÔßÊ ×dÕ ÚdÏkÍi� Þ ÓCÏ�ÒfÔ�� Þ¡ú èhú è ö â$�<�j�Tó�� Þ¡ú èdú è ö �W� ÷3� � ÚdÍWÊ

����� Ê�è �F� !� � Þtú èhú è ö â � Ê × Ë4ÐFÍ × Ò × Î�Î Ö^Ø Ï�Í+���j�TóS�0�&� ÷ â aÎ&¢�� � � ����� è ö ó�� ÷ ÓCÏkÒPÔßÊ ×dÕ ÚdÏkÍÊ�bÞqÓCÏ�ÒfÔ ×hÖ Òp�#Þ¡ú èhú è ö â%�n�ó� Ê è4â � Ê × ËZÐ9Í × Ò× Î�Î Ö^Ø Ï�Í+���j�TóS�0�&� ÷ Í ×dØ Ï�Íl�0Ï%Ð9ÑdóS�0�&� ÷ â LÊI¢�ù�ËEÒ]� è ö ó�� ÷9� î Þf_¹ï � ð ñÞ ÝbF � ¸ Þdc ÷ ÒPÔNËEÍl� Þ × Î�Î Ö^Ø ÐbÍWË}Ï�ÒfÔWË Ø Ï�ÍAÒfÔWËFÎ × Þ ×dÖ^ØÊ ×hÕ ÚhÏ�Í ×(� ÚhÍ.H�ÌTÞfÚdÎRË ×
� Ê�è 0 Êuèhú è ö Í ×hØ Ï�Í+� è ó¯� ÷ ÝQ¨XZJqmWOqXZ�^UWl�S`MfHAJLKWX?Ya_dlfXF_`s]JLKWXZOaX?QZ_dHNoWMfJLMf_dHWO9jtSVUWUWlfMfQES`JaMP_hH�JL_p_dmWYqXZ�WSVc	UWlfXFS`YaXMfHWoWMfQESVJLXZoAe7XZJI[&X4XZH�UTSVYLXZH^JLKNXZOLXZORnZ|Å]_hHWoWMfJLMf_dHNO���SVHWo/��XZHNOLmWYaX�_hHWX�S`OLU7XZQZJp_`sFJLKNX�JI[&_VwäUNKTS`OaXZO?OLv^HWQRKWYa_dHWMf�ESVJLMf_dHuÉst_hYbS?ghMf�dXZHAeTSVOLMfQFQZ_hlP_hmWY�Q4lãSVOLO�mWOLXZo�MfH�JLKNXFOLv^HWQRKWYa_dHWMf�ESVJLMf_dHu��SêQZ_dlf_dmNY(mWOLXZo�MfH�JLKNXOLv^HWQRKWYa_dHWMf�ESVJLMf_dHpUWKTSVOLXqc?mWOLJ\lPX}S}�dX�MfJ]eTX¦st_dYaXbe7XZMfHWg9YLXZmNOLXZo�MfH?MfJE|CÅ]_hlf_dmWYaO=stYL_hc-JLKNXQZlfMfXZH^JCOLMfoWX�SVYLX(QZ_hHWOLJaY�SVMPHNXZo	e^vFQZ_hHWoWMfJLMf_hH��Fjf�bµCMfH ç ù 0}ç ù �(S`HWo¢ç ù �}nZ|=Å]_dHNoWMfJLMf_dH?�S`UNUWlfMPX4OCJL_qQZ_hlP_hmWYLO�stYL_hcÃJLKNX�OLX4YL�dX4Y&OaMPoNXFjw�v¶]MfHFç ù �ZnZÉ�JLKNX$� Þ¡ú èhú è ö jS��¶ ú�ùRú � � GL�W�}nucAS}ve7XrOaXZXZH�S`OqS�¥4QZ_dHWoNXZHWOLX4o��iMfXZ[F¥¢_`s&ý è ö MfH�JaKWXrQ4lPMfXZH^J�� O�OLmWeNHWXZJq[(MfJLK�YaXZOLU7XZQZJ9JL_�� ÞS`HNo�JaKWXqOLv^HWQRKWYa_dHWMf�ESVJLMf_dHu|Å]_hHWoWMfJLMf_dHNO��hSrSVHWo	�`epc	XESVHrJaKTS`JbË��èdú è ö j¯� ùA¼ �W�U�Zn\MPO\JLKWX�OLXZJ(_VsuJLY�SVHWOLMfJaMP_hHWO]_`suJLKNX¥ZMfH^JLX4YLHTSVlä¥¢_dY?¥Z_hmWJLUNmWJE¥9UWKTSVOLX9_`s(JLKWX9OLv^HWQRKWYa_dHWMf�ESVJLMf_dH�É�JaKWXZMfYq�TYaMPHNg	QZ_hlP_hmWYLOqc?mWOaJe7XFQZ_dH^JaYL_dlflfXZopeivpQZ_dlf_hmWYLO(_Vs Ê èdú è ö j¡�dShn&SVHWoA_dHWlfv?JLKN_dOLX¢_dHWXZOFj¡�`eTn4|Å]_hHWoWMfJLMf_dHNO��T�¨�iSW�¨�deu���hQ	S`HWo��do�YLX¦stXZYFJa_�JaKWX?e7XZgdMfHWHWMfHWgA_Vs&JLKWX?Oav^HWQRKWYL_hHWMf�ES}wJLMf_hHuÉ�JLKNX&QZ_hlf_dmWY�QZl�S`OLOaXZOCMfH^�d_hlP�hXZoqMfHFJLKWMfO�UWKTS`OaX(c�S}v(e7X&U7S`YLJaMfJLMf_dHWX4oFMfHFJI[&_�oWMfOdGR_hMfHiJaOOLmNeWOLXZJaOEÉ(JaKW_dOaXqstYa_dc � è ö ó¯� ÷ QZ_dYaYLXZOaUT_hHWo�Ja_?OLXZYa�dXZYqQZ_hlf_dmWY(QZl�SVOLOLX4Orjw� ¶ n][(KWMflPXqJaKW_dOaXstYa_dc�� è ó¯� ÷ Q4_dYLYaXZOLU7_dHNo�JL_AQZlfMfXZH^J�QZ_hlP_hmWYqQZl�S`OaOLXZO?jw�bµZn4É�QZ_hHWoWMfJLMf_hH��iSêXZHWOLmNYLXZOFJaKTS`JQZlfMfXZH^JLO(e7XZgdMfHWHNMPHNgFJLKWXqOaviHNQ�KNYL_dHNMP�}S`JLMf_hH�S`YaXqHW_dJ]YLXZl�SVJLXZoAJL_9_dJaKWXZY(XZH^JaMPJaMfXZO]stYL_hc ý è ö |Å]_dHNoWMfJLMf_dHWO]�deAS`HWop�dQqOLmNUWUWlfXZc	X4HiJaO&Q4_dHWoWMfJaMP_hHWOq�bSVHWo��WÉ�JLKWXqOLX4YL�dX4Y�QZ_hlP_hmWY]QZl�S`OLOaXZOS`YaXFS`lflf_`[&XZo?Ja_?QZ_dH^JaYL_dl�JaKWXqeTX4gdMfHWHWMfHWg9_`suJaKWXFOLv^HWQRKWYa_dHWMf�ESVJLMf_dHpMfH	JLKNXbQ4lPMfXZH^J]OLmWeNHWXZJ_dHNlPvpe^v?c	XESVHWO(_`s=JLKWXFQ4_dH^JLYa_dluUNlãSVQZX�� Þ¡ú èhú è ö jkGL�W�En]MÆsCJLKNXZOLXFQ4lãSVOLOaXZO�XZ�^MfOLJ�MfH�JaKWXqOLv^H^wQRKWYL_hHWMf�ES`JaMf_dHFUTSVYLJ=_`sWJaKWX&Q4lPMfXZH^J}�dS`HWo¢_dHWlfvqe^vbUNlãSVQZXZO=MfHFJLKNX&OaXZYL�hXZY=OLmWeWHNXZJC_dJaKWXZYa[(MPOaXd|Å]_dHNoWMfJLMf_dHp�dopst_dYaeWMfoWO]OLXZYa�dXZY�QZ_dlf_dmNYLO(JL_	SVUWU7XES`Y(MfHAJLKWXqlf_^QES`l�U7S`YLJ(_VsCJLKWXqQZlfMfXZH^JE|GIJ�MPO�X}S`OLv¢JL_(OLKN_`[�JLKTSVJu_dmNYuXZ�WS`cpUWlfXCx^§${�stmWlÆ�TlflfO�JLKNXZOLX]QZ_dHNoWMfJLMf_dHWO}|uz=lfXESVOLX]HW_dJaXKW_`[]XZ�dX4Y&JaKTS`J][&X�MfHiJaYL_^oWmWQ4XZo�SVH�S`oNoWMfJLMf_dHTSVl^UWl�S`QZX�GL�W�([(KWMfQRK	X4HWOLmWYaXZO�JaKWX�Oav^HiJRS`QZJaMfQQZ_hHWoWMfJLMf_dH���jkUWl�S`QZX�� ¶ ú�ù�ú � st_dY9JLKNX�Q4_dlf_dmWYl� ¶ nZ| ® oNoWMfJLMf_dH+_`s�OLmNQ�K�UWl�SVQZXZO?MfOr_VstJLX4HmWOaXZoA[(MPJaK?oWXZQZ_hc	U7_dOaMPJaMf_dH9c	XZJaKW_^oWO&S`HNo?oW_^XZO(HW_dJ\UWYLXZOaXZH^J�S`H^v9JLXZQRKWHWMfQESVl�oWM�Ç	QZmWlfJIvFPmWOamTS`lflfv�w SVOuMfJ�MfOuJLKNX&QESVOLX]KWXZYaXRwuJLKWX4OLX(QZ_hHiJaYL_hliUNlãSVQZXZO=S`YLX]Mfc	UWlfMfQZMfJW_hHWXZO(j�OaXZX(QRKTS`UWJaXZYCªst_hY&Mfc	UNlPMfQZMfJ�UWl�SVQZX�oWX¦�THWMfJLMf_dH	SVHWo��Ç�^�n�}�7st_dY\MPcpUWlfMfQZMfJuUWl�S`Q4XZO�SVHWo	YaXZoWmWQ4JLMf_dHpc	XZJaKW_^oWOMfHA_dYLoNMPH7S`YLv	SVHWoAQZ_dlf_hmWYLXZoAHWX4JLO�n4|Q¨XZJ&mNO&_heWOLXZYa�dXqJLK7S`J(S`lfJLKW_hmWgdK?JaKWXZOaXbQ4_dHWoWMfJaMP_hHWOCOaXZXZc OLJLYa_dHWg7�^JLKWX4v	S`YLX�stmNlÇ�7lPlfXZost_hY(c�S`H^v?HWX4JLOq[(KWMfQRKySVYLXFcp_^oWXZlfO&_VsCOLv^OLJaXZc	O�[(MPJaKAOLXZ�hXZY�SVl;Q4_dc	U7_dHNXZH^JLO(XESVQ�KßKTS}�hwMfHWg�OL_dcpX	�^MfHWo�_VsrS`mWJa_dHW_hc?vi�uSVHWo�JLKTSVJ?JLKWX4v�QZ_hHWOLJaMPJamWJLX�SA�TYaOLJpOLXZJp_`sbOav^HiJRS`QZJaMfQQZ_hHWoWMfJLMf_dHNOE|



��Ä ¯=°�±b²�³C´Cµ ¶`·^¸¹¯(º(»A¼]½I¾�½I¾9¿�Àq´(¯(º(»�²�º�Á�½Z³=½Zº&¾Â±�¾qÀÃÁuÄ\»�»�´(³Cµ�Ä
 "!$#�©Ó#�© ª 4WÔ$BC/.DW,.@3Z^D
?R;nBC4(×Ó,.D(BC1
~(KWX&OaUTX4QZMÆ�TQ&U7_dMfH^JLO�_`sWJLKNX&ghXZHWXZYRS`lWS`lfgd_hYLMfJLKNcÃ�EæN|P�CSVYLXCJaKWXCXZ�^UWYaXZOLOaMf_dHWOC_VsWJLKWX$� è S`HNoQZ_dHWOaXZ£^mWXZH^JLlfv � è JLXZYac	OE| ® O=JaKWX&X4�iUNYLXZOaOLMf_dH9_`sTJaKWX � è X4HiJaMfYLXZlfvqst_hlflP_`[(ONstYa_dc«JLKNX&_hHWXZO_`s;JaKWX�� è [&X�_dHWlfv?HWXZX4o�JaKWX�� è XZ�^UWYLXZOaOLMf_dHNOE|C�]XZQESVmWOLX9_`sucpXZc	_hYLvFOav^HWQRKWYL_hHWMf�ES`JaMP_hHu�JLKWX]XZ�^UWYLX4OLOLMf_hHF_`s î è ó����6ë ÷ S`HWo ð è ó����6ë ÷ MfH3ja�EæN|P�}n7c?mWOLJ7e7X�SVoTS`UWJaXZouÉ�JaKWXCQESVYLoWMfHTSVlfMPJIv_`s��TYaMPHNgdO]OLXZJ]_`s;SqOav^c?eT_hlPMfQ\�TYLMfHWg¢_`sF�w�|Ï�ô�MfH ç è oNXZUTX4HWoWO(mWU7_dH?JIv^U7X�_`sF�qj�MfHWUWmWJ_dY=_dmWJaUWmWJ=JLYRS`HWOaMfJLMf_dHTn4|uG¡sY�;MfOuMfH�Ë �èhú è ö �`[]X]KTS}�dXCJa_qQZ_dmWH^J��TYaMPHNgdOumNOLMfHWgqQZ_dlf_hmWYuQZl�SVOLOLX4O_`sÎ� è ó¯� ÷ [(KWX4H	[]XbS`YaX�MfH ý è SVHWo	Q4_dlf_dmWY\QZl�S`OLOaXZO(_`sÎ� è ö ó�� ÷ [(KWXZHp[&XqS`YaX�MfH ý è ö | ¤ HJLKWX�_dJLKNXZY&K7S`HWou�hMÆsF�CMPO]MfH�Ë �èhú è ö �h[]X(oW_rHN_dJCmWOaX�QZ_hlf_dmWYCQ4lãSVOLOaXZO(_`swÍPÎ�ó�� ÷ [(KWXZHp[&X�SVYLXMPH ý è |x^_?[&XqHWX4XZo�JLKNX�s¡_dlflf_`[(MPHNgFHW_dJRS`JaMP_hHWOE|ø ë � ófë ùù ��Å�Å�ÅU�6ë ðfeù ��Å�Å�Å6�Uë ùÞ ��Å�Å�Å(�6ë ð ñÞ ��Å�Å�Å(�6ë ùg ��Å�Å�Å6�6ë ðfhg ÷�� ófë G Þ ÷ ð ñji åUkg jk[(MfJLKlK2Më G Þ M 	 Þ SVHWo 	 Þ JLKWXFH^mWc?e7XZY]_`sCOLJRS`JaMPQqOamWeTQ4lãSVOLOaXZOq_`s¥� Þ n]MfO�SFQRKW_hMfQZXF_`s=OLJRS`JLMfQOamWeTQ4lãSVOLOaXZOqYLXZl�S`JaMf�dXqJL_�ÍPÎuó�� ÷ �ø � Ènm �_o Ù j�MfHWOaJ�S`H^JaMãSVJLMf_dH¢stmWHNQZJLMf_dHNOCst_hY&JaKWX�YaXZOLJaYLMfQZJaMP_hH�� è _`sF�&Ja_ ç è n4� íß è S`HNoíß îè MfH ô^õ�ô;èWÉ/ ówë7óap�q ñ%i G kÞ ÷a÷ ð ñ%i åUkg S`YLX(JaKWX(OLJRS`JaMPQ(OamWe7QZl�S`OLOaXZO(_`s�JLKNX(oWv^HTS`cpMPQ\OLmWe7QZl�S`OaOLXZOqj�_Vs

JLKNX?QES`HW_hHWMfQES`l=YaXZUWYLX4OLXZH^J�SVJLMf_dH+_`s íß è nq_`s Ènm ��o Ù �]ë è � ówë G Þ ÷ ð ñai å Y kg MfOqJLKWXYLX4OLJLYaMfQZJLMf_dHA_Vs9ë9YaXZl�S`JaMP�hXqJL_�ÍOÎ�ó�� èd÷ SVHWo
K i å ú è ú r q ú s1täú íu Y ú íu öY k � Zv\ v]

K MÆs ë è � ófë7óUp q ñji G kÞ ÷L÷ ð ñ%i å Y kgSVHWo íß è å � è ó È`m ��o ÙL÷gÙ íß îè÷ X4lPOaXK i å ú è ú íu Y ú íu öY k ��wr q ú s1t K i å ú è ú r q ú s1täú íu Y ú íu öY k[(MfJLK<x-oWX4HW_dJaMPHNgrJaKWXF�]_i_hlfXES`HAS`oWoWMfJaMP_hH�jklP_hgdMfQESVlT_hY�nZ�/ st_hY'�`�1Ë �èhú è ö j�[]XrSVOLOLmNc	X�st_dY(X}S`OLX9_`sC[(YaMPJaMfHWg	S`HWoA[(MfJLKN_dmWJ(lf_dOaO�_Vs;gdX4H^wXZYRS`lfMfJIvi�NJLKTSVJ�� è ó¯� ÷�� î g i åUkÞ�ø�ù � ð ñ i åUkÞ S`HNoi� è ö ó�� ÷�� î gÞãø g i åUk � ù � ðPñ i åUkÞ n�[&X
oWXZHN_dJLX¢eiv Ènm �_o Ù è JaKWXFYaXZOLJaYLMfQZJLMf_hH�_`s Ènm ��o Ù JL_+� è ó¯� ÷ � Èay è ��z è Ù MfHWOLJRS`H^JLMÆwS`JaMf_dH?s¡mWHWQZJaMP_hHWO]st_hYM� è ó¯� ÷ S`HWoK i å ú è ú r|{ Y ú } Y täú íu Y ú íu öY k � wr q úns1tr q úUs1t Y øPr|{ Y úU} Y t

K i å ú è ú r q ú s1t¡ú íu Y ú íu öY k
~ �i r|{ Y ú } Y t¡ú íu Y ú íu öY k �2� i åUk�

Þãø�ù
û ñ�G ø�ù Q}S`YLo�óUp GÞ ÷��
ókQES`Yao;óap GÞ ÷0ï z èhú GÞ ÷��

~ î �i r|{ Y ö ú } Y ö t¡ú íu Y ö ú íu öY ö k � � ö i åUk�
Þãø g i åUk � ù û ñ�G ø�ù QESVYLo=óUp GÞ ÷��

ókQES`Yao;óap GÞ ÷0ï z è ö ú GÞ ÷��
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[(MfJLK��uó¯� ÷ jkYLXZOaUu|��Nîtó�� ÷ n9JLKWXpKWMfgdKWX4OLJ9MPHNoWXZ��_`s�HN_dH�_hYLoWX4YLXZo�eTSVOLMfQ	QZ_hlÆw_dmNYbQ4lãSVOLOaXZOq_`sM� è ó¯� ÷ j�YLX4OLUu|�� è ö ó�� ÷ nZ��� Þ JaKWXrH^mWc?e7XZY�_`s&oWv^HTSVc	MfQ�OamWe^w
QZl�S`OaOLXZO�_`sÎ� Þ MfH?JLKWXqQESVHW_dHNMPQ}S`l7YLXZUWYaXZOLX4HiJRS`JaMP_hH�_`s íß è _dY íß îè SVHWoOz èhú GÞ ��_��� �Wz èÞ ó�í ÷w��y èÞ ó�í ÷A� N � JLKWX9H^mWc?eTX4Y(_`s&oWM���XZYLX4HiJqMfHWOaJ�S`H^JaMãSVJLMf_dHNO�MfH�JLKNX
oWv^HTSVc	MfQ�OamWeTQ4lãSVOLO�p GÞ s¡_dY ÈUy è ��z è Ù j%z èhú GÞ �Ö÷ MÆsTp GÞ MfO(HW_hJ(MfHWOLJRS`H^JLM�S`JaXZoTn4|/ st_hY'�w�óË �èdú è ö

~ î �i r q ú s1t¡ú íu Y ö ú íu öY ö k � ��
Þ�ø�ù

û ñ�G ø�ù QESVYLouóap GÞ ÷��
ó�QESVYLo=óUp GÞ ÷¥ï o G Þ ÷��

[(MfJLK��AJaKWXFKWMfgdKNXZOLJ(MfHWoWX4�	_`sCHW_hHA_dYLoNXZYLXZoßeTS`OaMPQqQZ_hlf_dmWY(QZl�SVOLOLX4O�_`s0ÍPÎ�ó�� ÷S`HNo�� Þ ��o G Þ S`O�SVeT_`�hXd|
~(KWXZH��^st_hY�SFghMP�hXZH��w�|Ï�ô$j�O�S}vò�v��Ë èdú è ö nZ�^[]XFKTS}�hX�JLKNXqst_dlflf_`[(MfHWgqXZ�^UWYLX4OLOLMf_hHWOEÉø MÇsT� !� 	ASVHWo�� !� 	^îI�^JaKWXZH î � ó����6ë ÷0� ð � ó����6ë ÷"�3��� �ø MÇsT� � 	p_hY�� � 	 î JLKWX4H � � ó¯���Uë ÷ õ � ú õÛö� MfOEÉ� r|{ Y ú } Y t K i å ú è ú r|{ Y ú } Y t¡ú íu Y ú íu öY k Å ~ �i rD{ Y ú } Y t¡ú íu Y}ú íu öY k óa� � 	½���b�óË �èhú è ö ÷K i å ú è ú íu Y`ú íu öY k óa� � 	½���b�óË �èhú è ö ÷� r|{ Y ö ú } Y ö t K i å ú è ú rD{ Y ö ú } Y ö t¡ú íu Y ö ú íu öY ö k Å�~ î �i r|{ Y ö ú } Y ö t¡ú íu Y ö ú íu öY ö k óa� � 	�î �Ì�b��Ë �èdú è ö ÷� r q ú s1t K i å ú è ú r q ú s1t¡ú íu Y ö ú íu öY ö k Å�~ î �i r q ú s1t¡ú íu Y ö ú íu öY ö k óa� � 	�î �Ì�b��Ë��èdú è ö ÷
0�132�1 �[��¦	6�B"ÍA:=<F6A<F@��«B&< ����<���DZ8=DE<¢6�<<Ë¡¥�§ ¨ "!$#W!$#( ª 1 -F*32"Z¬A4(-
® Oav^HWQRKWYL_hHW_dmWO=QZ_hc	U7_dOaMPJaMf_dH(_`sTz�XZJaYLMdHNXZJLO�c	_^oWXZlfO�QZ_hc	c?mWHWMÆQES`JaMfHWg=OLmWeWOav^OLJLX4c	O&jkOLmWe�wHWXZJaO�n4�=[(MPJaK�XZH^JLMfJaMPX4O	j�Ja_d�dX4HWO�nqcp_`�^MPHNgFstYa_dc�_dHWX9OLmWeNOLv^OLJaXZc JL_�S`HW_hJLKWX4YF_dHWXh|r~(KNXQZ_hc	c?mWHWMfQESVJLMf_dH?lfMfHW�^O(e7XZJI[&X4XZH�OamWeWHWX4JLOFS`YaX	j�_hmWJLUWmNJ�n(JaY�SVHWOLMfJLMf_hHWO(stYa_dc JLKWX¢OL_dmNYLQZXOLmNeWHWXZJ�[(MPJaK�S`J]lPX}S`OLJ�_dHWXq_hmWJLUWmNJ(UWl�S`QZXqMfH	JaKWXFoWXZOaJLMfHTSVJLMf_dHpOLmWeWHNXZJE|Æ�XZYLX�SVlPOa_T�`[]X(OLK7S`lflWXZ�^UWl�S`MfH9oWXR�THNMPJaMf_dHWOCS`HNo?YLXZOamWlfJLO]JLKWYa_dmWghK3SVH?XZ�WS`c	UNlPX]x^§${r|~(KWXpHWXZJqç�jtå�MfgT|\�EæW|KÜhn�MfOFQ4_dc	U7_dOaXZo�_`s(JLKNYLXZXpOLmWeWHNXZJLO?cp_ioNXZlfMPHNg	SAOLMfc	UNlPX¢QZlfMPX4HiJj�lf_^QESVlC[&_hYL���7çAù�n ´�OLXZYa�dXZYAj�YaXZc	_hJLX9[&_hYL���7ç � n�[(MPJaKéSpYaXZUTS`MfY?j�OaXZYL�hXZY9YLXZUTSVMfYE�¨ç»¼EnOLv^OaJLXZc�|&Å]lfMfXZH^JLO�S`YaXqMPHNMPJaM�S`lflfvrlf_^QES`JaXZoAMfH�JaKWXFlf_^QES`luSVYLXESAjkUWl�S`QZXA��ùA¼En(S`HNo�OaXZYL�hXZYLOqMfHJLKNXbYaXZc	_hJLX(OaMPJaXrjkUWl�S`QZX'� � ÁZnZ|CÅ]lfMfXZH^JLO\XZc	MfJCSFOaXZYL�hXZY(YLX4£imNXZOLJ(e^v9UTS`MfYLO]_`suHNXZMfgdK^eT_hmWYLOj��dSVYLM�S`eNlPX4O � S`HWo � � ��JaKWXrQ4lPMfXZH^JqQZl�S`OaO��bµbMfOq_dYaoWXZYaXZoTnZ|¢~(KWX9YLXZ£^mWXZOaJLO?S`YaXrJaYLXESVJLXZoMfH?JLKWXqYaXZc	_hJLX(OLMfJaX�[(KWXZYaXqOLXZYa�dXZYaOFj�QZl�S`OaO3�v¶RnCXZ�^XZQ4mWJLXqJLKNX�YLX4£imNXZOLJaOrj�JaY�SVHWOLMfJLMf_hHWOC�U� ù ��U�6�rSVHWo��U� ¼ n4| ® OLXZYa�dXZYqc�S}vêsäS`MflIÉCMfHAJLKNMPO�QES`OaX?MfJ(c?mWOLJ(e7XrYaXZUTSVMPYaXZo�[(MPJaK�JI[]_�GR_heWOlf_^QES`JaXZoAMPHAJaKWXqYLXZUTSVMfY(OLJ�SVJLMf_dH�jkJLY�SVHWOLMfJaMP_hHWO'� ¼}ù �>� ¼ �qS`HWo�� ¼P¼ nZ|~(KWXAeTSVOLMfQAQZ_dlf_hmWYrQ4lãSVOLOaXZO�SVYLXAKWXZHWQ4Xi�bµ	S`HWo|�v¶pS`HWo+JLKWX�Q4_dlf_dmWY9oW_hc�S`MfHWO¢_`sUWl�S`Q4XZObSVHWo	JaY�S`HNOLMfJLMf_dHNOFj�HW_hJ(OLKW_`[(HAMfH	JaKWXq�TghmWYLX�st_hY(XES`OaXF_`s=YLXESVoWMfHWgin(SVYLXdÉø �bµ]st_dYC� ù�ù �j� ù �`�8� ùA¼ �j�}� ù �>�}�6�`�>� ùRù � � ù �qS`HNol� ùA¼ �
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å�MfgdmWYaX3�}æW|KÜWÉ�³=�WS`cpUWlfX(_`sCS`OLv^HWQRKWYa_dHW_hmWO�Q4_dc	U7_dOaMfJLMf_dH?_Vs�x^§${
ø � ¶ st_dYC� � ÁV�j�#¼}ùE�8��¼ � �j�#¼P¼d�>�#¼P¿d�>� � ¿d�n�5¼}ùF�>�5¼ � S`HWo��5¼P¼d�ø � µYÂ � ¶ st_dY"� � ¼d�>� � ¿d�>� � ù�S`HWo�� �6� �ø � µYÂ � �¶ s¡_dY9� � ¼h|
~(KWX]st_hYLc�SVldXZ�^UWYaXZOLOaMf_dH	_Vs;S`OaviHNQ�KNYL_dHN_dmWOCQ4_dc	U7_dOaMfJLMf_dHqs¡_dY&S�gdMf�hXZH?QZl�S`OaOC_`suz�XZJLYaMHWXZJLO9jt�FxNz={r�7x^§${r�FÅ�Å�Å n]MPO(OamWc	cAS`YaMP�4XZo?MfH	JLKNXqst_dlflf_`[(MfHWgqoWXR�THNMPJaMf_dHu|

Ã72kÄ3.���������.� �"�$D�¡ù�ËEÒ]óLó Ê�è �5Ë èi÷a÷Iè>_�ü ÑRË � Ú Õ ÏfÞPÏkËZÐ ×(� ÌTÞPÚhÎRËZÐFÚdÍNÊ�Ò Ø ÚdÍ�Ð¦ÏkÒtÏ × Í^Ð ×
� ÒPÔNËÍWËEÒêÐVH}Ð¦Ò¡Ë Õ ý � ÈÀÊ �gË���Å�Å�Å Ù Ý-ýÈÏãÐ�ÒPÔNË�ÚVÐIH`ÍNÎ�Ô ØI× Í ×hÖ Ð�Î ×dÕ Ì × Ð¦ÏkÒtÏ × Í ×
� MfJLOAOLmNe^wOLv^OLJaXZc	O���óký è�� ÈÀÊ�è �gË è ��Å�Å�Å Ùa÷Iè>_�ü Ï £vÛ
Ü�ÝvË � ä è>_`ü Ë è  ãÌ�Ú Ø Ò¡Ï�Ò¡Ï × Í ×(� ÒfÔWË9Ò Ø ÚhÍ^ÐZÏ�Ò¡Ï × Í^Ðf¢�ë
ãhÝ ÊÞ� ä è>_`ü Ê èi ãÌ�Ú Ø Ò¡Ï�Ò¡Ï × Í ×(� ÒfÔWË�ÌTÞfÚdÎRËZÐf¢�ë
çhÝb�
	H�ó���

�.�v��ËTèp� ) � �$�I� , Ê è
GIH�JaKWXFYaXZOLJ�_`s;JaKWMfO(OLXZQ4JLMf_dHu��st_dY�SVH^v?c�S`Ya�^MPHNg ß _Vs;ý��N[&XqoWX4HW_dJaXFe^v ß è�� ß å Ê�è æ �OL_	JaKTS`J ß � ó ß èd÷Iè>_`ü |�Ï�¡ è¤� �V�0�1Ë èó� �¢) ê ó Ê 0 Ê�èd÷ !�£#4� MfO�JaKWXFOLX4Jb_VsC_dmWJaUWmWJ¤ cfo(qfywcfxK�(yfxKeVhjq.eIb¥+yfe�©jtKsV�
o(qpe6b�¦ a mjywcfsVhjqfxKywxKevhjq.e6b�§ a sVhj�Ao(�jzVo
q�ü>o(y¨kpo(o
h�ywrjo
g
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JLYRS`HWOaMfJLMf_dHWO]_`s=ý�è3SVHWo Ï�¡ �Éè è>_`ü Ï�¡(è9MfO&JaKWXqOLXZJ(_Vs�SVlPl7_dmNJLUWmWJ]JLYRS`HWOaMfJLMf_dHWO(_Vs�çj�JaKWXiÏFÐ OLXZJ�_`s;JaKWXFx^XZQZJ}|=�EæW|��hnZ|
 "!$#W!$#&% ª ØA;>,:/Y2Î?p,�¨3D(-©�
GIH�JLKWX�SVOLv^HWQRKWYL_hHW_dmNO?QES`OaXd�]JLKWXp�TYaOLJ?UWYa_deWlfXZcÈMfO9JL_�eTX�SVeWlfX	JL_�MfoWXZH^JLMÆstv�OamWeWHWX4JLOJL_�Q4_dc	U7_dOaXAOLMfHWQZXAJLKNXAç è OLmNeWHWXZJaOySVYLXAHW_hJ	S`mWJa_dHW_hc	_dmNOE|�~(KWMfO?cpXES`HWO9JLK7S`J?[]XHWXZX4o�Ja_rX4�iJaXZHWo�SqOamWeWHWXZJ([(MfJaK	OL_hc	XF¥4�iMfXZ[F¥�_`suMfJLO]XZH^�^MPYa_dHWcpXZH^J=JL_9gdXZJ(S`HpMPOa_dl�S`JaXZoOLmNeWHWXZJ}| ® O\JLKWMfOCXZHNlãSVYLghXZc	XZH^J=c?mWOaJ;e7X�oN_dHWX]st_hYCXZ�hXZYLv9OLmWeNHWXZJE�WSâQZ_dH^�dX4HWMfXZH^JC[�S}v9MfOJL_¢oWXR�THWX�SVH3SVeWOLJaY�SVQZJC�^MfXZ[�_`s�XES`QRK9ý è [(KNMPQRK?[(Mflfl^eTX(mWOaXZo?MfHrJaKWX(oWXZOaQZYLMfUWJaMf_dH?_`s�JLKNXXZH^�^MfYL_dHNc	XZH^J�_Vs&_dJaKWXZYqOLmNeWHWXZJaOE|FGIHßsäSVQZJE�7[]XrOaKW_`[ÃJaKTS`J�[&X9QES`H�XZHWl�SVYLgdX?S?OamWeWHWX4JE�e7_dJLK+JL_�MfHWQ4lPmNoWX	MfJLO¢XZH^�iMfYa_dHWcpXZH^JrS`HWo�Ja_éSVlflP_`[«JaKWXAQZ_dc?eNMPH7S`JLMf_hH�_`s�S`ghgdYLX4giS`JaMf_dHS`HNo�oWX4QZ_dcpUT_hOLMfJLMf_dH+jfst_hlPlf_`[(MfHWg?_hmWYFgdX4HWXZY�SVl&S`UNUWYL_^S`QRKTnZ��MÆs&JLKNX	S`eWOaJLY�SVQZJ9�iMfXZ[Â_`s�SOLmNeWHWXZJ�MPO�SVoTS`UNJLXZou|® HySVeWOLJaY�SVQZJ(�^MPX4[¹KTSVO(JL_?XZH�st_dYaQZXrS¢OLXZJ�_`s;Q4_dHWOaJLY�SVMfHiJaOEÉø MPJ�SVlflP_`[(O\JL_?KWMfoWXqoWXZJRS`MflfO&_VsCeTXZK7S}�iMf_hmWY&_VsCJLKWXqOLmNeWHWXZJ}|ø MPJqMfOqQZ_dHNOLMfOLJaXZH^JE�=JLK7S`JqMfOFJL_AO�S}v�ÉqMÆs ß å z Ù ß î\[(MPJaKéSpOaXZ£^mWXZHWQZXp_`s]�TYLMfHWghO�z �ª�«ù¬ ª�«� Q4_dc	U7_dOaXZo�_`sqlf_iQ}S`l\�TYLMfHWghO ª�«ù S`HWo ª�«� JL_�eTXpKWMfoWoWXZH��CJLKNXZH�[]X	c?mWOaJKTS}�dXdÉ � ó ß ÷ å ¬ Ù � ó ß î ÷ [(MfJLK � ó ß ÷ JLKNXâSVeWOLJaY�SVQZJLMf_dHA_Vs;JLKNXFc�SVYL�^MfHWg ß |ø MPJ(c?mNOLJClfXZJF¥4�iMfOaMPeNlPXh¥�MfH^JLXZYRS`QZJaMf_dHWO(e7XZJI[]XZXZH�ghlP_heTS`l�X4HiJaMfJLMfXZOE|ø MPJ(K7S`O(JL_9e7Xqst_dYac�SVlPlfvFoNXR�THWXZoystYL_hc-JLKWXqHWX4J�oWXZOaQZYLMfUWJaMf_dHu|ø MPJ(MfO]QZ_dcpUTS`JaMfeWlfX([(MPJaK�S9QZ_dc?eWMfHWX4o	S`gdghYLXZg^S`JaMP_hHTð`oNXZQZ_dcpUT_hOLMfJLMf_hHrcpXZJLKW_^ou|
~=_�J�SV�dX�MfH^JL_�S`QZQ4_dmWH^J	JaKWXZOaX�QZ_dHWOaJLYRS`MfH^JLOE��JLKNX�oWX¦�THWMfJLMf_dH�_VsrJLKWMfOAS`eWOaJLY�SVQZJLMf_hHOLKN_dmWlfo�e7X3Û Ö Ï�ÊdËRÊ�Ñ�HO® Ö Ú`ÞfÏ�ÒtÚhÒtÏ �EË?Î × Í�Ð¦ÏkÊdË Ø ÚdÒ¡Ï × Í^ÐZ��X4OLU7XZQZM�S`lflfvAeivA_heWOLXZYa�^MPHNg	MfH^JLXZYRS`QRwJLMf_hHWOFe7XZJI[&X4XZH�ghlP_heTS`l=XZH^JaMPJaMfXZO	j�Q4_dlf_dmWYqQZl�SVOLOLX4O�n¢MPHNOLMfoWX?XESVQ�K�OamWeWHWX4JF�dXZX4UWMfHWg�JLKNXZOLXMfH^JLXZYRS`QZJaMP_hHWO�¥4�iMfOaMPeNlPXh¥CMfH?JLKWX�SVeWOLJaY�SVQZJLMf_dH�|uGIH?UTSVYLJaMPQ4mWl�S`YE�VMPJ=oW_^XZO\HW_dJCOaXZXZc U7_dOLOaMfeWlfXJL_AS`eWOaJLYRS`QZJFS?OamWeWHWX4Jb[(MfJaK × Í^ÞdH × ÍWË�ÌTÞfÚdÎRË^É&[]X9HWXZXZo�S`J�lPX}S`OLJ�_dHWX¢UWl�S`QZXFJa_	cp_ioNXZlXZH^JLMfJaMPX4O�_`s=XES`QRKAeTSVOLMfQqQZ_dlf_dmNY(QZl�S`OLO(cp_`�^MPHNg�s¡YL_dc _dHNXbOamWeWHWX4J�JL_?S`HN_dJLKNXZY�_hHWXd|§�XqUWYa_dU7_dOLX¢JL_?oWXR�7HWXrX}S`QRK�UWl�S`Q4XbJaKWYL_hmWgdK�S9UTS`YaJLM�S`l%¯�OLXZcpM�ÑT_`[$JL_?X4HWOLmWYaXrQ4_dH^wOLMfOaJLXZHWQ4v�_`s(JLKWX	SVeWOLJaY�S`Q4JLMf_dH�SVHWo�oNXES`lC[(MfJaK�st_dYac�S`l�oWXR�THNMPJaMf_dHWOqoWXZoNmWQZXZo stYL_hc©JLKNXHWXZJ\oWXZOLQ4YLMfUWJLMf_hHu|Cx^MfHWQZX(JaKWX�Mfc	U7_dYaJ�SVHiJ�e7S`OLMfQ(QZ_hlf_dmWY=QZl�S`OaOLXZO][(MfJLK?YaXZgiSVYLo?JL_qJaKWX(OLv^H^wQRKWYL_hHWMf�ES`JaMf_dH�SVYLXqJLKN_dOLXq_VsuJL_d�hXZHWO(cp_`�iMfHWg�stYa_dc _dHNXbOamWeWHWX4J(JL_?S`HW_hJLKWXZY(_hHWX?jtÛVÞ × Ñ�ÚVÞQZl�S`OaOLXZORnZ�7JLKNXbS`eNOLJLYRS`QZJ(�^MfXZ['[(MflPlNeTXqeTSVOLXZoA_dHpJLKWX4OLXFQZl�SVOLOLX4O(_dHWlfv^| ¤ H	JaKWXqQZ_dH^JaY�S`Yavi�S`lfl7QZ_dlf_hmWY&_Vs;Ja_d�dX4HWO(OLJRS}viMfHWg9MfH?_dHWXqOamWeWHWXZJ([(Mflfl7eTXqQESVlPlfXZoßÞ × ÎRÚ`ÞP|"Æ�XZHWQZXh�W[]XbOaXZJ(JLKNXst_hlPlf_`[(MfHWgFoNXR�THWMfJLMf_hHWOE|

ÃH2kÄ .����W����.  #"%$�°²± Î × Þ ×hÖiØ ÎZÞfÚ`ÐRÐ3� Þ ×(� ç è ÏfÐFlf_^QES`l]Ï £
�.�v��Ë�³�è.�&( � GÞ ÏfÐqÏ�Í��YÏ
Ð9Ñdó��]�W� ÷L´ �7� Ê è *µW¶CxKq.s"©jsVcfyfxKsVt6qwo
g�x ·8eUk<eVh�¸ ¬Ì�¦F°U§0°`¹_¹`¹ ²nk"� c
� yns"qwo
y§ m�º §�e6b8ywcfsVhjqfxKywxKevhjqjx ºb¶'xKqns"qwo
g�x ·8e6keVhAywrjo"hjo(y»¸ m ¬Ì�¦F°U§ m °_¹�¹`¹ ²
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±-Í × Í�Þ × ÎRÚ`ÞuÎ × Þ ×dÖ^Ø Î4ÞPÚVÐRÐâÏãÐ�ÐZÚdÏ�ÊAghlf_deTSVlÀÝ± Î × Þ ×hÖ^ØF×(� ÚêÞ × ÎRÚ`ÞÎ  Ø ËZÐ¡Ì%Ý�Û`Þ × ÑRÚ`Þ ¢3Î × Þ ×dÖ^Ø Î4ÞPÚVÐ�ÐqÏfÐqÐZÚdÏ�ÊêÞ × Î�ÚVÞÎ  Ø ËZÐ¡Ì
Ý�Û`Þ × ÑRÚ`Þ ¢yÝ
Ã72kÄ3.���������.� �"�$& �¼²S$ÏfÐ?ÚdÍ+S`eWOaJLY�SVQZJLMf_hH�OaXZc	M�ÑT_`[-Ó3Ý Ø ÝkÒ�ÝAÒ × ÚpÛ`Þ × ÑRÚ`ÞCÎ × Þ ×dÖ^Ø ÎZÞfÚ`ÐRÐ� Þ ×
� ý è Ï £3S�ÏfÐqÚqÌWÚ Ø ÒtÏkÚ`ÞuÐZË Õ Ï R × Ó ×(� ý è Ó\Ï�ÒPÔ Ø Ë4Ð¡Ì�ËRÎ}Ò(Ò × Ë è 0yË�³ è Ð ÝkÒ�Ý&Ûø ÍPÎuóaS ÷9� �bÞPÝø ��� � Ê è4âLSf½�ÏfÐ�¾ ×hØÀ¿ ÒtÏ Õ Ë4ÐbÚqÌ ØI×_^ ËRÎ}ÒtÏ × ÍÛ LÓ\Ï�ÒPÔ ¿ ÚâÌ × Ð¦ÏkÒtÏ¨�}Ë9Î × Í^ÐZÒtÚhÍWÒþ¢yÝ
§�XFQESVH�HW_`['st_hYLc�SVlflPv9oWXR�7HWX3SVH�S`eNOLJLYRS`QZJq�^MfXZ[FÉ(Ja_	XZHWOamWYLX?Q4_dHWOaMPOaJLXZHNQZv�_`s]JLKWXS`eWOaJLY�SVQZJ��^MfXZ['_`sCSFOamWeWHWXZJ}�7XZ�dXZYav	ghlP_heTS`l7QZ_hlP_hmWY(QZl�S`OaO(c?mWOLJ\eTXFYaXZUWYaXZOLXZH^JaXZo�MfHpJLKWMfOS`eWOaJLY�SVQZJLMf_hHu|
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+�,;.UÚ Û�8/ÜÞÝ	8Qß�@U4�@H8C2;à5áB@U4\âãàª2/:åäçæ�ß34769à5>?4�@H8/2
�nM§`SVUbcEHVCX[`}V[E~RHPfdLd?XJkOE��\PYGJI�R;Rg`SMOG[XJVJTxRUXJGa`fe¢P�hOV[`ORUEHGJG�PfdLKSEB�OVWPYIvR�G[h\E0RUI � RHPfX[IL`SM7�?PfGIiMcX[VJ`ObcT\RUE0b5ILM¢�?kxPfhOX[EHVA�]�~l?E9RU`SM]GJI�bcEHV�P?GJIL^;hOdLE�¦ST]EHTOEHILMOKFGJocGJX[EH^}t¶»pE�G[XWPfV[X7l�ILXJk5PYMTOMcXJIL^;E~b�G[ocGJXJEB^}�cILM;`NVWbcEHV�X[`Qhx`SILMcX?`STOX?GJ`N^;E¢RgVJT\RUI�PYd7PfGJhxE~RUX[G�`Ye£RU`N^;hx`SGJILX[Ii`NM\PfdLILXnoStè T]VAEgj]PY^;hOdLE9RU`NMOGJILGJX[G9`feOX[kOEÍPYVJV[IiwSPYdShOV[`ORUEHGJG|é¢êfêfë�ìSícîn�cP�¦NTOEHTOE?l�ILXJk � MOILXJE�RHPfh\PNRUILXnoy�PfM\bzP	ïAð0êfìSð0êct�¹3IiV[GJX0�_l?E�^;`ObcEHd�PfMzPfV[VJILwSPfd�hOV[`ORUEHGJG�PfG;PYMÒILM � MOILXJE;G[E~¦NTOEHM\RgE}`YeIiMxRU`S^aIiM]KQPfV[VJILwSPfdLGF¤�ícêfêfëmìNð~¥B�xE~PSR[kaem`SdLdL`fl?E~b��cosPfM�EHMx¦ST]EHTOEQPNRUXJIL`SM=¤�ð0ñ¶òf¥Ht

é�êfêfëmìNícî(óõô ícêfêfëmìNðSöUð0ñ¶òcöJé�êfêfëmìNíyî
u�kOEQ�xEHk\P0wcIL`ST]V�`fe_P � M]IiX[E5¦ST]EHTOECRHPfM��xEQbcEBGWRUV[Ii�xE~b	�cosPªe�Pf^aILdio�`fe9hOVJ`ORUEBGJGJEBG~�3`SMOEem`SVFE~PSR[k	wSPfdLTOE5`Ye£X[kOECRUTOVJV[EHMcXQ¦NTOEHTOE�hx`ShOTOd�PYXJIL`SM7tFD�EBh\EHMxbcILMOK;`NM�XJkOE�hx`ShOTOd�PYXJIL`SM7�XJkOE�¦ST]EHTOE�^sP0o�hxEHVJ^aILXAX[`5EHM\¦NTOEBTOE¢P9÷g`S�a¤�ð0ñ¶òf¥H�cbcE~¦NTOEHTOE�P9÷U`N�;¤nøyð0òf¥�`NV9�\`NXJk7t3u�kOEdvPYXJX[EHV�h\`NGJGJIL�OILdLILXno�IiG9bcEBGWRUV[Ii�xE~b��co5X[kOE-�gù��Y�m�U®?`ShxEHVUPfXJ`NV9úz�\EBXnl_EHEBM;Xnl?`¢PfdLX[EHVJM\PYXJILwSEBG~t

û5ü ð ü ð0ýþó ô ð~ñ¶òcö û5ü ð ü ðfÿ
û5ü ð ü ð��åó ô ð~ñ¶òcö û5ü ð ü ð����3ÿ�ú�øcð~òcö û5ü ð ü ð����3ÿ ½��zë
	��;í�
û5ü ð ü ð������ ó ô øyð0òcö û5ü ð ü ð������ �7ÿ

{�EUjOX~�]l_E�MOEHE~baXJ`;b�E � MOEQP�G[EHVJwNEHV�h]VJ`ORUEHG[G~�¶PfG?em`NdLdi`fl�G0ó
ï�ð~êfìNð~ê óõô øcð~òcö��0ð~êfìNðSöUï�ð~êfìNð~ê

u�kOEHGJE�GJEBh\PfVUPfXJE�hOVJ`ORUEHG[GJEHG�RHPfM�MO`fl��\E5RU`N^C�OILMOE~b/�yoaXJkOE����Y´W�f� �i®B�7�W�Y���O�0�H�L�n�m�Y��`Shc�EHVWPYXJ`SV�� � ������� �CILM	`SVWb�EHVQX[`�bcEHGWRgVJIL�\EaXJkOEal�kO`SdLEC¦NTOEHTOEHILMOK=GJocGJX[EH^}tCu�k]IiG�`Nh\EHVUPfX[`SV�IiGh\PfVUPf^;EBXJVJILG[E~b�l�ILX[k²PaGJEBX5`fe�PSRUX[IL`SMOG�`SM	l�kOI�R[k}X[kOECh\PYVJXJM]EHVJGCPfV[EQV[E~¦NTOILVJE~b	X[`sG[ocMc�RJk]VJ`SM]IiG[ESó
ï
�����Wð � ó ô é¢êfêfë�ìSícî!� � �#"%$'&(� û5ü ð ü ð ý � � ��)�"*&*��ï�ð0êfìSð0ê

u�kOEFem`SV[^sPYd\G[EH^sPYMyX[I�RUG_ILMcXJV[`ObcT\RUE~bµIiM��?k\PYhOXJEBV¢��PfGJG[`ORUI�PfXJEBG¢E0PSR[k�dvPYMOKSTxPfKSEFEUjc�hOVJEHG[GJIL`SM	l�ILXJk}PYM�TOM\Pf^C�]IiKNTO`ST]G_ILMcXJEHV[hOVJEBXWPfX[IL`SM�V[EHhOVJEBGJEHMcXJE0bpILM�XJEHV[^;G�`Ye_PCwSPfV[I�PfMcX
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¹7ILKNTOVJEC½ H]tL½Só¶u�VWPYMOGJILX[Ii`NMsbcI�PYKSVWPY^©`fe�XJkOE�¦ST]EHTOEHILMOKCG[oyG[XJEH^ EUj\Pf^ahOdLE
`fe�XJkOEFl_EBdid¶ cMO`fl�MCG[XWPYXJE�XJVUPfMOG[IiX[IL`SMsb�IvPYKSVUPf^;G0t7¹3ILK\tx½ HOtL½�G[kO`fl�G?XJkOE�XJVUPfMOG[ILXJIL`SM;bcI�P��KSVUPf^ em`SV9`NTOV�EUj\Pf^ahOdLEÍ¦NTOEHT]EHILMOK5GJocG[XJEH^	�fTOM\bcEBV_X[kOE�PfG[GJTO^ahOXJIL`SM�XJkxPfX�XJkOEF^sP�j�IL^;PYdhx`ShOTOd�PYXJIL`SM5`Ye\XJk]E�¦ST]EHTOE�ILG7X[kOVJEHE�¤I�aí'CôJ2S¥Bt7u�k]EHVJE�PYVJE�½ HFGJXUPfXJEBG~�NXJkOE�ILMOILXJI�PYdSGJXUPfX[E�xEHILMOKCILM\bcI�RHPfX[E~bC�co;PYMsPfV[VJ`fl5t���X[VWPfM]GJILXJIL`SMa�\EBXnl_EHEBM�Xnl_`�GJXWPYXJEHGFILG_V[EHhOVJEBGJEHMcXJE0b	�yoPfM�PYVJVJ`fl�PfMxb;ILG?d�Pf�xEHdLdiE0b;l�ILX[ksPfM�PNRUXJIL`SM�l�kOI�R[k�`ORHRUTOV[G�l�kOEHM�X[kOE5GJocG[XJEH^çR[k\PYMOKSEHGemV[`S^�`SMOEFGJXUPfXJE�X[`ªPYMO`SX[kOEHV~t9{¬`SX[E�XJkxPfX?XJkOE�PfVJV[ILwSPfdx`feAP�RUTOGJX[`S^aEHVÍPYM\b�ILXJG?EHM\¦NTOEHT]EU�ILMOK�ILMyX[`;X[kOEª¦NTOEBTOE;PfV[EQG[EHh\PfVUPfX[EsPSRgXJIL`SMOG0�¶GJ`�X[k\PfX�`SM]EQ^a`SVJE�PfVJV[ILwSPfd7ILG�hx`SGJG[IL�OdLEQIreXJk]E�¦ST]EHTOE�ILG9PfdLV[E~PSbco-emTOdLdnt7¹OT]VJXJk]EHV_PfV[VJILwSPfdLG�l�ILdLdy�xE�bcILGWRBPfVWb�E~b¶�cPfG�dL`SMOK5PfG�X[kOE�¦NTOEHTOEILG9e�TOdLd�t
K¶IL NEHl�ILGJES�cbcE~¦NTOEHT]EHILMOK;PfM\b/GJEHV[wcIiM]KªPYVJE�^;`ObcEHdLdLE~b�PfG�G[EHh\PfVUPfX[E-PNRUXJIL`NMOG~�cG[T\R[kXJkxPfX�PfX9X[kOE�^;`N^;EHMcX7X[kOE¢¦NTOEBTOE��xE~RU`N^;EHG9EB^;hOXnoc�fXJk]E�GJEHV[wSEHV�ILG9G[XJILdLdOGJEHV[wcIiM]KQX[kOE�d�PfG[XRUTOG[XJ`N^;EHV0t�nMÉ�?k\PYhOXJEHV��O�|XJkOE}Rg`SM\RUEBhOX�`fe¢k]Ivb�IiM]K}k\PYG;�xEHEHMÉILMcXJV[`ObcT\RUE~b¼��PfG;P	^aE~PfMOGCX[`Pf�]GJXJVUPSRUX-emVJ`N^çILMcXJEHV[M\Pfd_b�EHXWPYIidLG�XJkxPfX5PfV[EQMO`NX�VJEHdLEHwSPYMyX-em`SVFXJkOE;R[kO`NGJEHMpdLEHwNEHd9`fe�Pf���GJX[VWPNRUXJIL`SM3t5u�`;ILdLdLTOGJX[VWPfX[EQX[kOE�TOGJEUe�TOdLMOEHGJG�`fe?XJkOILG�I�bcE~PO�xl?EªPYGJG[TO^;E5X[k\PfX�l?EªPYVJE�MO`SXILMcXJEHV[EHGJX[E~bÉILMzXJk]E�ILMyX[EHVJMxPfd¢b�EHXWPYIidLG�`fe5ILMcXJEHVUPSRUX[Ii`NMz�\EHXnl?EHEHM�é¢êfêfë�ìSícî5PYM\b û5ü ð ü ðS�VJEBGJhxE~RUXJILwNEHdLo û�ü ð ü ð�PYM\bpï�ð~êfìNð~êc��l?E;^�P0o�l�ILGJkÑXJ`�`NMOdLop`S�OG[EHVJwNEµPNRUXJIL`NMOGQícêfêfëmìNðPfMxb��~ð0êfìSðNtFu�kOILG�VJE0¦ST]IiV[EHG#�N·U�U�n´W�S�g�n�m�f�aemV[`S^ ILMyX[EHVJMxPfd9bcEHXUPfILdLG~�\PYM\b�ILG�PSR[kOILEHwNE~b=�yoEH^ahOdL`foyILMOK�XJkOE�ùy�MLf���c³C`Nh\EHVUPfX[`SV-NOó

ï
�O���Wð>�PNRQ�ð0ñ¶ò�S�øcð~òOT
�FG¢PCV[EHGJT]diX0�7PSRgXJIL`SMOG5ð0ñ¶òCPfM\b=øyð0ò;PYVJE5M]`fl�IiMcX[EHVJM\PYd9PSRUX[Ii`NMOG~�¼I�t ESt]XJkOEBo}PfV[E5MO`SXwcILGJIL�OdLE?emVJ`N^X[kOE�EHMcwcIiV[`SMO^aEHMcX~t¶��RHRU`NVWbcILMOK�XJ`5X[kOE�`ShxEHVUPfXJIL`NM\PfdOG[EH^sPYMcXJI�RUG9`YeÔkOI�bcILMOKx�PSRgXJIL`SMOGFkOI�bObcEHM=emV[`S^ XJkOE�EHMcwcIiV[`SMO^aEHMcX��\E0RU`S^aE¢X[kOECbcILGJXJILMOKNTOILGJkOE0b�ILMyX[EHVJMxPfd9PSRUX[IL`SMU t��nM	`SXJk]EHV�l_`NVWbcG0�7X[kOEQX[VWPYMOGJILXJIL`NM²bcI�PYKSVWPY^Ó`fe_X[kOE;Pf�x`fwSE�EUjOhOVJEHG[GJIL`SMÑILG¢`N�OXWPYILMOE~b�copXJTOV[MOILMOKpPfdLdÍð0ñ¶ò�`NVªøcð0ò�d�Pf�xEHdLGQPfhOhxE~PYVJILMOK	IiMz¹3IiKxt9½ H]tL½CILMyX[` U t	u�kOE�VJEBGJTOdLXCILGbcEHh]IvRgXJE~b�¹3ILK\t¶½>HOtõ¾Ot
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¹7ILKNTOVJEC½ H]tõ¾Oó3uAVUPfMOG[ILXJIL`SM�bcI�PfKSVUPf^©P0e�XJEHVFkOI�bcILMOK5ILMcXJEHV[M\Pfd�bcEHXWPYILdiG

7*3%8#:>3 7(398�: 3 7*3%8#:>3 7*398�: 3 ;�8�8�<=: 3

;�8�8�<?:>3;�8�8�<=: 3;�8#8�<=: 3;�8#8�<=: 37*398�: 3

¹3ILKST]VJEC½ H]t 2]ó7��l?E~PY ydLoC�OILG[Ii^aILdvPYV�XJVWPYMOGJILX[Ii`NMsbcI�PYKSVWPY^
Ù�wSEBMCXJkO`NTOKSkCX[kOEHGJE�bcEHXUPfILdLG£PYVJE�MO`flzILMcXJEHV[M\PfdLILGJE0b¶�SX[kOEHo�GJX[IidLd\PYhOhxE~PfV9ILM�XJkOEFXJVUPfMc�GJILXJIL`SM�bcI�PYKSVWPY^}t¶�nM��?k\PYhOXJEBV��O�Ol?E�k\P0wSE�dLE~PYVJMOE~baX[k\PfX�E~¦NTOILwSPYdiEBM\RUE�MO`SX[IL`SMOG�PYVJE��mùO®hOVJ`ORUEHG[GªPYdLKSEH�OVUPfI�R�^;E~PYMOG�X[`}RU`S^ah\PfV[E5GJhxE~RUI � RBPfXJIL`NMOG~�3l�ILXJk	VJEHG[h\E~RgXCXJ`�XJkOEC�xEHk\P0wN�Ii`NTOV5X[k\PfXQPYM}Egj�X[EHVJMxPfd?`S�OG[EHVJwNEHVQILGQPY�OdLEQX[`�l�ILXJMOEBGJG~t��?dLE~PfV[dLoy�7PYMp`S�OG[EHVJwNEHV�GJkO`NTOd�bMO`SX?�\E�Pf�OdLEFXJ`�l�IiX[MOEHG[G_ILMcXJEHV[M\Pfd7b�EHXWPYIidLG0�SG[T\R[ksPfG U �nd�Pf�xEHdLdiE0b�^;`fwSEBG9�\EBXnl_EHEBMsG[XWPYXJEHG0tu�kOILG�VWPYILGJEHGFXJkOE5¦NTOEHG[XJIL`SM�l�k]EHXJkOEBV¢l?E5RHPfM � M\b�PfM�E~¦NTOILwSPfdLEHMcX�X[VWPfM]GJILXJIL`SM�bcI�PfKNVWPf^	�l�kOEHVJE�XJk]EHGJEQb�EHXWPYIidLG�PYVJEQRU`N^;hOdLEHX[EHdLoªPY�OGJEBMyXFILMOGJX[E~PSb�`YeA�xEHILMOK�¤mILMcXJEBVJM\PYdidLoO¥|hOVJEHG[EHMcX~t¹O`NV�XJk]EQPf�x`fwSE5Egj]PY^;hOdLES�cX[kOILG�ILG�ILM\b�EHE~b�hx`SG[GJIL�OdLESó?u�kOE5X[VWPfM]GJILXJIL`SM	bcI�PfKSVUPf^©ILM}¹3ILK\t½ HOtõ¾�ILG�E0¦ST]IiwSPYdLEHMcX�XJ`CXJk]EªbcI�PYKSVWPY^ bcEHh]IvRgXJE~b=ILMµ¹3ILK\t3½ H]t 2]�cTOM\bcEBV-P�G[h\E0RUI � R5M]`SXJIL`NM`fe9E~¦NTOILwSPfdLEHM\RgES�YX_®U�>Z;�]IiG[IL^CTOd�PfXJIr`SM7t
u�kOE5MO`NXJIL`SM�`Ye_l_E0Pf ��OILGJIL^CTOd�PfX[IL`fMCIiG�PfM�IL^ah\`NVJXWPYMcX_`NMOE5ILM�XJk]EQRU`SMcX[EUjOX¢`Ye9XJkOILGRJkxPfhOX[EHV~t|�nX9ILG9�\PfG[E~bC`NMCXJkOE�M]`SXJIL`NMC`fe¶GJXJV[`SMOK��OILGJIL^CTOd�PYXJIL`fM7�HILMcXJV[`ObcT\RUE~b/ILM;�?k\PfhOX[EHV�O�\DFE � MOILXJIL`SM��OtL½St3»pE�V[E~RHPfdLd3XJkOEQb�E � MOILXJIL`NM;kOEHV[E�em`NV�RU`SMcwSEBMOILEHM\RUESt
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¹3ILKST]VJEC½ H]t Vxó7»pE0Pf CXJVUPfMOG[ILXJIL`SMOG
[]\O^`_
aMb aMcd_fehgYijelk�·B���\�Y´H¸5´W®B�i�������f��m��f±f®H´��0³S®H�c���¢�v�¢�-n�b opcd_
qPr
a9n�aMsut
v�wxb a�cd_p� y¤Iz{S û ¥D|]m ���F�\����®U��}hy~�f´��f���Oí~|����U��� UY������Cù�®B�\®B±�®B´�z ���� z���}9��ù�®B��y~�Y´��~�Y�ª® û �M} û ���� û ���f��Lª¤Iz��MS û �i¥�|]m��

�����Cù�®B�\®B±�®B´ û ��Y� û � }|�mùO®H��y0�f´F�~�f�C®-z � }�z ���� z � �Y��L/¤Iz � S û � ¥�|]mu�
u�kOE�bcE � M]IiX[IL`SM§`Ye¢l?E~Pf p�]IiG[IL^CTOd�PfXJIL`NM�VJE~¦NTOILV[EHG¢÷UT]GJXCP�G[diILKNkyX�wSPfVJI�PYXJIL`SMp`Ye¢XJk]EPf�x`fwSE�b�E � MOILXJIL`NM7t7�nMC`NVWbcEBV9XJ`QPY�OGJX[VWPNRUX�emV[`S^ILMcXJEBVJM\PYd\^a`fwSEHG0�~ILX_PYhOhxE~PfV[G9M\PfX[TOVWPYd\X[`MOEHKNdLE~RUX�XJkOEB^ PYG�e�PYV�PfG�X[kOEHo�bc`aMO`SX�ILM��\T]EHM\RUE�XJkOE-emTOXJT]VJE5�xEHk\P0wcIL`STOVF`fe_P�hOV[`�RgEHGJG0t¹]`SV�XJk]IiG�h]TOVJhx`SG[ES�O`NMOE5ILMcXJVJ`ObcTxRUEHG¢P�MO`NXJIL`SMa`fe9`S�OG[EHVJwSPY�OdLE�GJXJEBhOG�`Ye£P�hOV[`�RgEHGJG0�\X[k\PfXRU`NMOGJILGJX|`fe7P�G[ILMOKSdLE5®��0�«®B´H�\�Y�\PNRUXJIL`SM�hOV[E~RUE~bcE0b;PfMxb�em`NdLdi`fl?E~b��coQPYMªPYVJ�OILX[VWPfV[o5McTO^C�xEHV¤mILM\RgdiTxbcILMOK;�HEBVJ`y¥F`Ye_ILMyX[EHVJMxPfd�GJX[EHhOGP�õ¾S¾��JtFu�E~R[kOMOI�RHPfdLdLo�XJkOILG�ILG¢PNRJk]IiEBwSE~b=�coµb�EHVJILwcILMOKP�� l_E0Pf Y�cXJVUPfMOG[IiX[IL`SM;V[EHd�PfX[Ii`NMsôY�ÞemVJ`N^©XJkOE]� G[XJV[`SMOKd�cXJVWPYMOGJILX[Ii`NM�VJEHd�PfX[IL`SM ��� t[]\O^`_
aMb aMcd_fehgYi=���¼�Y´¢� �c�«®B´H�\�Y�Ô�N�U�n�m�Y�c��}��ôY�(�L��LS®j�9�\®�L;������ù�®�´W®j�Í®��f��±�®��f��Lª��´U�f���

�H�L�n��±�®��B�i���g°c´U® ����¡  �%ya�mùO®�´W®B�i�����m�Y� ���� �%ys� �c�«®B´H�\�Y�9�n´W�Y�c�H�L�n�m�f�c���¡¢D�~�J®H´B�\�f��X_®U�£Z�n´W�f���g�v���m�Y�c�Q�f´U®F�mùO®H�	�S·g�«�Y���\®�L�·H¸PLN®��9�]���c³ �ôY� �«�]LS®B�\�0�J® �ôY� ���� �ôY�J�
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°UÀ@Å7Ç¨È¥ÉaÊQË@ÌQÍ.È�ÅIÊQÇÎÈ.Ê¡Ç�Ï�ÈbÐ�Ë�É.ÅlÑ¥Ï¤Ç�ËiÏ�Í.ÊQÒ	ÓiÊ.ÔJÅIÈ�ÅIÊQÇ�È¥Ï�Í¥Õ�Ç�ÅIÖ�Ì�ÏÔ

N=  5

P1 P2
N

P3

P4

P5

P6

P7

P8

P9

P10

P11

T13

T7

T6

T9 T10

T4

T8 T12

T11

T5T3T2

Ø�?L�NMFE<;a¾SÝO� ½OÞ�4�A@;I�c8dYZCF[L;iKSV¥576GKcP9RO8d5e6<?fP g ;I6<EG?�AO;h6.5e�c5e6<;IY&�.?�6GR`8�5eMF£j5e�c5e6<;IYÎ6<K�£j;8S�N�dEG;I�N8S6<;>=©�

N=  5

P1 P2
N

P3

P4

P5

P11

T6

T9 T10

T4

T5T3T2

�~8N�

N=  5

Pin P
N

P6

P7

P8

P9

P10

Td
T13

T7

T8 T12

T11

tout2

tout1

�~£j�
Ø�?L�NMFE<;�¾SÝF�B°UÝOÞ���8N�Q²75<Kd[f8:6G;U=n5<MF£O5<�J5e6<;UY18dAO=��~£j�(8d�d�dEG;I�^8:6G;U=_5e�c5e6<;IY VXKdE�6<RF;¨YZKJ=F;I[?LAnØ�?B�dMFEG;�¾SÝF� ½F�



N�O?P N�P0U È U	ô ÊQÇ�ÊQÒwõ Ê6öÛÈ¥Ï�Í¥Õ�Ç(ÅIÖ�Ì�Ï¯Ô °>½
c dfe d[g X�hjiCk=l
m npo qrnsn nto qrnrn nto u=nrnv npo u=wtm nto qrxry nto xrusnw npo u=nsw nto qrysz nto zr{rnu npo ws{sy nto xtmrm nto {sxrwq npo ws{=v nto xtm|{ nto ytm,u

· 8S£F[B;`¾dÝF�B°dÞ�ÜJKd[BMc6G?LKNA�KSV.6GRF;`?f5<Kd[f8:6<;>=³5eMO£O5e�c5e6<;UY!?BA Ø�?B�dMFEG;`¾dÝF�B°UÝF� 8_VXKdEZ=c?L¬�;UE<;UA^6H:8S[BMF;>5QKSV<}��
c ~$�(���[���|� �������r���r�����t� �K�,�����r��r�r�r���|� o �f����� o �f�s�f���|� o �r����� om q y npo vrw=v nto vrwsv nto nsnv m`v u�m npo ws{tm nto ws{fu nto zr{w vrv m|wtm npo u�zrn nto u�z[u nto {ruu wsq wrwsx npo qsvpm nto qsvfw nto ws{q q�m z[u�v npo qfu={ nto qfu=z ��np��m`n

· 8S£F[B;�¾dÝF�¹¾cÞ�ÜcKd[BMc6<?BKdA�KdVi6GRF;�8d�d�NE<;U�N8:6G;U= 5e�c5e6<;IY)?BAßØ�?L�NMFE<;�¾SÝF�B°UÝO� £ 8SAj= KSVa6<RO;KNE<?B�d?BAO8S[©5<�c576G;IY*��Ø�?B�dMOE<;�¾SÝO� ½^�¤VXKdE(=c?L¬�;UE<;UA^6(Hl8d[LMO;U5QKSV�}³�
5<�c576G;IYD� · RO;Q5<MF£O5<�c576G;IY�?B5¥;UHl8d[LMj8:6<;>=�?LAZ?f5eKN[B8S6<?BKdAW�.?L6<R�PIKdAO5e6G8dA^6¥AJMFY¨£j;UEbKSV�6<KNpd;IAj5H:8SEG�J?LAO�ZVXE<KNY!°W6<K } �~Ø�?L�NMFEG;�¾SÝO�L°>ÝF� 8N�h� · RF;WKNMc6GPIKdYZ;WKdVb6<RF;�8SAO8d[L�c5<?B5�?B5UÞa�7°>�(6<RO;EG;I[f8:6G?LHN;�6<ROE<KNMF�dRFCOMc6��XHJ?B5<?L63E98:6G?LK^5G�(£j;I67�¯;U;IA[Õ@�_8SAO=vÕ@åOT]8SAO= ��¾N�(6GRF;�6<RFEGKdMO�dRFCFMF6KdVm6<RO;�5eMF£j5e�c5e6<;IY �XYZKdEG;3CFE<;>Ph?f5e;U[L�NTJ6<RF;i6GRFE<KNMF�dROCFMc6(KSV	Õ��N�tT^VXKNE(=c?�¬{;IEG;IA^6(H:8S[BMF;>5QKSV6GRF;a?LAO?�6G?B8d[©YZ8dE<pJ?BAF�ZKSV�R��F� · RF;aKd£F6G8S?BAF;>=@EG;U5<MF[L6G5.8SEG;a5eROK:�.A`?BA · 8d£F[L;�¾dÝF�B°d�
� RF;UA�6<RO;`5<MF£O5<�J5e6<;UY ?B5�8S�N�dEG;I�N8S6<;>= ��Ø�?B�dMOE<;D¾SÝF�B°UÝO� £��tT�E<KNMc6<?BAF�¢8S6�¾����I¾n�@8dAO=

¾��E�d¾ª�OTd8SAO=Z=c;U[B8l�¨8:6@Õ@ãa8dE<;.5e6G8S6<;(=c;UCj;UAO=c;IA^6��X6<RF;U��=F;IC�;IAO=�KdAb�¡¸�R!ó��IºX�t� · 8d£F[L;�¾dÝF�¹¾5<RFK:�(5�6<RF;@E<;>5eMF[L6G53KN£c6G8d?LAO;U=��.?�6GR�¼OK:��;>\^MF?LH:8d[L;UAN6�8d�d�dEG;I�^8:6G?LKNAnVXKdEa6GRF;�5<�J5e6<;UY*?BAØ�?B�dMFEG;i¾dÝF� ½3VXKdEQ=c?L¬�;UE<;UAN6QH:8S[BMF;U5¯KSV©6GRF;i?LAF?L6<?f8S[{Yk8SEGpJ?LAO�W8:6�Rs���D}3ú°S(iÔdÔiÔn( Âd�h� · RO;;I�c8NPt6kEG;U5<MF[�695kKd£F6G8S?BAF;>= £J��5eKN[LHJ?BAF��6<RF;�® · o�®ÎKdV�6GRF;	KNE<?B�d?BAO8S[.5<�c576G;IY�8dAO=�6<RO;EG;I[f8:6G?LHN;a;IEGE<KNE(KSV¥6<RO;¨Ø Ã 4�8SEG;�8S[f5eK�?BAOPI[LMO=F;U=��X6<Kd�N;h6GRF;IE(�.?L6<R¢6<RF;¨5e?B´I;¨KSV¥6<RF;�57698:6G;5<CO8dPI;U5KSV�6<RO;aKdEG?L�N?LAO8d[©5e�c5e6<;IY 8SAO=_KSV�6<RF;�8d�d�NE<;U�N8:6G;U=�5<�c576G;IY��t�²vA³Ø Ã 4�Tm6<RF;k£�;IRj8lH^?BKdMOEaKSV6<RF;�5<MF£FAF;I6W?f5�8d5G5eMOY�;>=	6GKn£j;¢}����dwvyOwh�{�dwI�Os3KSVQ6<RO;8dE<EG?LH:8d[]CFEGKJPI;U5G5(8SAj=D6<K@=F;IC�;IAO=nKNAF[B�`KNAn6<RF;¨AJMFYW£�;IE�KSV¤PhMj576GKdYZ;IE95.?BAn6<RF;�5e�c5e6<;UY_T?Á� ;N�LTl6GRF;¤£�;IRj8lH^?BKdMOE�?f5�PIKdYZCF[B;h6G;I[B�i?BAO=c;UCj;UAO=c;UAN6¥KSVO6<RF;¯;IAJHJ?LEGKdAFYZ;UAN6>� · RF?f5�PhKdAj=c?�6G?LKNA?f5aVXEG;U\^MF;UAN6G[L��HJ?LKN[B8S6<;>=©�D²vA¡¸ ¾F°tºÁT¥?L6¨?f5W5<RFK:�.A�6<RO8S6¨;UHd;IA³?BA³Hd;UE<��5e?BYZCF[B;@PI8N5e;>5a6<RO;YZ;U8dAWPhKNYZCF[L;I6<?BKdA_�XKdE�6GEG8lHN;IE95e?BAF�^�{6<?BY�;KSV�8�5<MF£FAF;I6(�X?Á� ;N�LTl6GRF;.8lHd;IE98S�N;¥6<?BYZ;Q5<C�;IA^6�£J�8�6GKdpd;UAD6<E98lHd;UEG5<?LAO�W6GRF;¨5<MF£FAF;I69�(YZ8l�_=c;IC�;IAj=nKdAD6GRF;a6<KNpd;UA Ú 5�?LA^6G;IE98SEGE<?BH:8S[©CFEGKcPh;U5G5U�· RF?f5.V~8NPt6�Rj8SCFC�;IAO5UTjVXKdE�?BAO5e6G8dAOPh;NTO?LVb6<RF;UE<;�;I�c?B5e6�?BAN6G;IEGAO8S[�[LKJKNCO5.?BAn6<RF;¨5eMF£OAF;h6iKdE(?LV6GRF;IEG;�8SEG;36<E98SCFC�;U=_6GKdpN;IAO5.?BA¢8�VXKNE<p^ªBµ7Kd?BA_?BAO5<?B=F;a6<RF;�5eMO£FAF;h6>¿j�.RO;IA	5<MOP9Rn5e?L6<MO8S6<?BKdAO58dE<?f5e;NT¤?L6�£j;>PhKNY�;>5ZAF;UPI;U5G5<8dE<�r6GK³?LYZCF[B;IYZ;UAN6@8�[B;U5G5k;h×�PI?L;UAN6¢�~MO5<MO8S[B[L�%?LAJHdKN[LHJ?BAF�r8�F�c;>=JªÁC�Kd?BA^6m5e;>8SE9P9R3?�6G;IE98:6<?BHd;bCOE<KcPh;>5<59��£FMc6�Y�KNE<;¦8NPIPIMFEG8S6<;¦8dCFCFEGKl�J?BYk8:6G?LKNA�6G;UP9RFAF?f\^MF;dT[B?LpN;dTJVXKNE.?LAO5e6G8dAOPh;NTcE<;>5eC�KdAj5e;i6<?BYZ;�8SCFCOE<Kl�c?BYZ8S6<?BKdA�¸ ¾N¾JTO¾c°NTFÀFTO¾a�OTO¾S½cTjÄdÝcTj¾dÀlº«�· RF;UE<;k8SEG;Z5eKNY�;kPU8d5<;U5i�.RF;IEG;ZØ Ã 4�[L;>8d=F5�6GK_;I�F8dPt6aEG;U5<MF[L6G5U� · RF?f53RO8dCFCj;UAO5iVXKdE
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6<RF;iCO8dEe6G?BPIMF[B8dE¯PU8d5<;�KSV�CFE<Kc=cMjPt6eªÁVXKdEGY�\^MF;IMF;U?LAO�WAF;I67�¯KNE<pc5�� Ù KNEe6GKdA Ú 5¦6GRF;IKNE<;UY���¸L°Ià:º«T�.RF;IEG;�6GRF;@YZ;>8SA PIKdYZCF[B;h6G?LKNA³6<?BYZ;@KSV�6<RF;_5eMF£OAF;h6Z?B5�5e6<EG?BPh6<[B��?BAO=c;UCj;UAO=c;UAN6kKdV.6<RF;6<KNpd;IA Ú 5Q?BA^6<;IE98SEGEG?LH:8S[�CFEGKcPh;U5G5U�
übý.þ�ü.þ�� ¯v�@�k��©¬�s���s�@������Ü��Ä�1£1©ª���c���1�$�f�[���=���«±@��©��c������1���6£1���
²vA`ÜJ;>Pt6<?BKdA_¾SÝF�¹¾c� Ä3�;�RO8lHN;(?L[B[BMO576GEG8S6<;>=ZRFK:� 6<RF;�MO5<;�KSVmPIKdYZCF[B;IYZ;IA^6G;U=kYZKc=cMF[B;U5PI8dA?LYZCFEGK:Hd;W6<RF;�EG;U5<MF[�695iKd£c698S?BAF;U=¢MO5e?BAF�_?B5<Kd[f8:6G;U=nYZKc=cMF[B;U5U��²vA¢6<RF;ZCO8dEe6G?BPIMF[B8dEiPU8d5<;WKdV6<RF;�6<;UAO5<KdEQ8S[B�d;I£OEG8�8dCFCFEGKN8NP9RZVXKdE¯6<RF;i;h�F8dPh65<Kd[BMc6<?BKdA`KSV]YZKc=c;I[f5UT^�;iRO8lHd;�5<;I;UA�6GRO8:66<RF;(=F?B5e6G8dAOPh;Q£�;h67�;I;IAbù�Ü�8dAO= g Ü�PI8SA�£�;.E<;>=cMOPh;>=©TS?BAOPh[BMO=c?BAF�a?BAZ;U8dP9R�YZKc=cMF[B;(5eKNY�;?LAFVXKdEGYZ8S6<?BKdA��~8S£j576GEG8NPt6�HJ?B;I����KSV¯6<RF;�KS6GRF;IE>��²«63YZ8l�n£�;ZCjK^5<5<?B£F[L;¨6<Rj8:6 g Ün?BAOPI[LMO=F;U58�A^MOYW£�;IE(KdV¯qÁy��c�t}~|S�Jq3q9svu:svwhqi6GRO8:6�8dE<;3AFKNAcª«E<;>8dP9RO8d£F[L;i?BA`6GRF;�KNE<?B�d?BAO8S[©5<�c576G;IY �~?�� ;d�BT6<RF;U�@=cK�AFKS6.£�;I[BKdAF�¨6<Kbù�ÜO�t� · K�[B?BY�?L6Q6<RF;3AJMFY¨£j;UE.KSV�5<CFMFEG?LKNMO5Q57698:6G;U5UTF8SA`8d£O5e6<E98dPt6=c;U5GPhEG?BCc6<?BKdA`KSVm6GRF;a5e�c5e6<;UYÎPI8SA`£j;3MO5<;U=@6<KZ8SCOCFE<KNCFEG?B8S6<;I[B�ZCFEG;hªv5e;U[L;>Pt66<RF;a5<MF£O5<;h6G5KdV6<RF;�5e6G8S6<;>56<RO8S6�5eRFKNMF[f=@;UAN6G;IE.?BA_6<RF;¨®8dEe6G;U5<?B8dA`CFEGKc=cMOPh6U�ØFKdEa?BAO5e6G8dAOPh;NT]VXKdE3£�KS6GRr=F;UPhKNYZCjK^5e?L6<?BKdAO53KdVØ�?B�dMFEG;�¾SÝF�¹¾c� 8¢�X6<RF;kKNAF;Z?LA³Ø�?B�dMFEG;U5¾SÝO� àj� £@8dAO=D¾SÝF� àO� PSTJ8SAj=�6GRO8:6.?BA`Ø�?L�NMFEG;U5.¾SÝO� ÂF� £_8SAO=_¾SÝF�ÉÂc� PU�hT^6<RF;3£O8N5e?fP�5<pd;U[L;I6<KNA���ð�XKNE¯RF?B�dR@[L;UHd;I[�HJ?L;U��KSV©6GRF;�YZKc=c;U[f�¤?B5mµ7MO5e6¯6GRF;3Ph�cPh[B;�Ò>ªªó��d�Sª)Ó>ª¬ó �S�3�.?�6GR@KdAO;.6<KNpd;IA@?LAF?Lª6<?f8S[B[L�a?BAoó��d�F� · RF;.57698:6G;U5�KSVF6GRF;Q[LK:�%[L;UHd;I[c5<�c576G;IYk5zþ¡ð ½ 8dAO=Zþ@ð ¿ PI8dAW£�;Cj8SE<6<?L6<?BKdAF;>=8dPUPhKdE9=c?BAF��6GK�6<RF;a5e6G8:6G;U5KSV<�@ð�Þ�6GRFKN5<;a57698:6G;U5�.?�6GRD;U\^MO8S[{RF?B�dR_[B;IHd;U[{E<;UCFE<;>5e;UA^6G8:6G?LKNA
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¨P^QdP[QdG]\kVftn_�L`b[�ª¬`grh�QnpdmÀhÀQ�b£ti@]_ftrtdN]p^QdGnVkP`b]p^�u&l�fhlQ�Qw�u{]_`gfh[��S ¤£�Çsu{[Q�<ap]~u{]_`gfh[Qa^�u@�q`g[or�dN|âl®ft[odG[q]p`�u{wV�Q`bap]_np`b°Q�Q]_`gfh[Qa6kP`b]p^�l®u{nvux}.dG]_dGnpa²rt`b�tdG[	`b[�¨�u{°Qwbd�ÀtÀQ�b£hiykP`bwgw °�dnpd~z·dNnpnpdN��]pf.u{as�E|Qu{}�lQwbdL£G¾<�Q¨P^Qd²dG|Qu{eG]&l�dGn z·ftn_}�ux[QeGd6l�uxnvux}.dG]_dGnpa&f{zc�E|Qu{}�lQwbdL£G¾u{npd²rt`b�tdG[�`b[�¨�ux°Qwbd©ÀtÀo�ÆÀQ�
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ª¬`brt�Qn_d6ÀtÀQ�ÆÀoðSiVf{|q`�u{[q�pÀ²�Q`bap]pn_`b°Q�Q]p`bfh[j�
iVf{|h�pÀ6l�uxnvux}.dG]_dGnpa Tq]vux]p`bft[	£ Tq]vux]p`bft[WÀ T½]vu{]_`bft[�. Tq]~u{]p`bfh[.Á�èãy�·Å@¥mlh�µÅ�¥_ãy� Â � �·Àoiy£tiQÀh� �·ÈoiQÇQ�+.QiQÇo�ÆÈt� ��Á®iQÇQ�+.tÈoi�£@� �µÀQiQÇQ�b£hiQÇQ�b£��¯ � £ Ço� í ÇQ�+V £h�ÆÈq � Â� Ço�ÆÈ .o� ÀhÈ £t�Æîtí ío�ÆÈtÈ

¨�u{°QwbdsÀtÀQ�+.oð:WEu{nvux}.dG]_dGnpaPfxz�]p^Qdsap]~u{]_`gfh[QaPf{z��E|Qu{}�lQwbdL£!ks�
¨�u{°Qwbd�ÀtÀQ� Á�ap^Qf{kPa6]_^Qd�l®dGn\z·fhnp}Wu{[QeGd<l�uxnvu{}�dG]pdNnpa6fxz �E|Qux}.lQwbd.£rkÊft°Q]~u{`b[QdG��°q�ap`b}��Qw�u{]_`gfh[�kP`b]p^tsQ]m¾NW�Àºl�u{e~�tu{rhdt��¾&wbwc]_^Qd.l�uxnvux}.dG]_dGnpa@iEdG|qeGdGlQ]_dG�8]p^QdW]p^onpft�ort^q�lQ�Q]pa@icuxnpd.rh`b�tdG[�]_ftrtdN]p^QdGn<kP`b]p^�]_^QdG`bng0hÈ>u eGft[q�®�QdG[QeGdW`b[q]pdGn_�tu{w\�W¾P]<]p^�ux]6l�fh`b[â]²`g]`gaP`b[q]pdNnpdGa_]p`b[Qr.]_f�eGft}�l�u{n_dm]_^Qdsl�dGn z·ftn_}�ux[QeGdsl�u{n~u{}�dG]pdGn_aPf{z��E|Qu{}.lowgdNa©£N¾ u{[Q��£!ks�iVwgd@u{npwb�s]p^odG�Lu{n_d��tdNnp�sz�uxnyz·n_ft}�d�u{e~^<ft]_^QdGn���� apl®dGeG`�u{wbwb�s]p^QdV]p^Qn_ft�Qrh^QlQ�Q]_aE�Q`wv�dGn�z·npfh}}.ftn_dm]_^�u{[WÀtÇ>uéu{[Q��]p^Qds}.d@u{[.n_dGapl®ft[oapd6]_`g}�dPf{zEap]vux]p`bft[�Á�ihz·n_ft}�ux°�fh�Q]�.tÇJuW� ¨P^odeGft[QeNwg�oap`bft[�`ga<]p^q�Qa<]p^®u{]<]p^Qd�l�dGn z·ftn_}�ux[QeGd.fxz©uWeGwbfta_dG�8�q�QdG�QdG`b[Qr	[QdG]\kVftn_��^�u@�q`b[QrrtdG[QdNnvu{wbwb���Q`ba_]pnp`b°Q�o]pdG�	apdGn_�q`geNd~��]_`b}.d6e�ux[Q[Qfh]©°®d�u{eGeG�onvu{]_dGwb��dGa_]p`b}�ux]pdG��°q�W]p^®u{]sf{z«uap]vux]pd~�\`b[Q�QdGl®dG[Q�odG[q]�lonpfq�Q�QeG] �·zµftnp} [odG]\kcfhnp��^�u@�q`g[or¸]_^QdWavu{}�d.}�d�u{[�apdGn_�â`beGd ��]_`g}�dt�¨P^Q`baP`gamu<kVdGwbw ���q[Qf{kP[�n_dGap�owg]&]p^�ux]P^�u{aP°®dGdG[ºeGft[q�®np}.dN�.°q�.}Wu{[q�L[q�Q}�dGnp`be�uxw�]_dGap]_a��
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¨P^Qd6`b�Qd�u<`baP]p^odG[�]pf�dNap]p`b}Wu{]pd&]p^Qd²l�dGn z·ftn_}�ux[QeGdsf{zcu<rtdN[QdGnvuxwjeGwbfhapdG���q�QdN�QdG`b[Qr�[QdG] �kcfhnp��^�u@�q`b[QrsrtdG[odGnvuxwyapdGn_�â`beGd ��]_`g}�dP�Q`bap]_np`b°Q�Q]_`gfh[QaV°â�<]p^®u{]Vf{zjlQn_fâ�o�QeG]\�µz·fhnp}![QdG]\kVftn_�^�u@�q`g[or6wbfâu{�½���QdNl�dG[o�QdG[q]c}Wu{n_�tf{�q`�u{[6a_dGnp�q`beGd~�\]p`b}.dNa��E¨P^Qd&�â�odGap]_`gfh[.`baV]p^QdG[¬ðE^Qf{k8e�u{[kcd6dNap]p`b}Wu{]pds]_^QdLwbfqu{�q�\�QdGl®dG[Q�QdN[â]&nvux]pdGa&f{z�]p^Qd�u{a_apfqeG`�u{]_dG��lQn_fq�Q�QeG] �·z·fhnp}�[QdN]\kcfhnp�#{m[od©l®fta_ap`b°Q`bwb`b]\�L`ba�lQn_f{�q`g�odG�.°q�|3�uxnp`bd>_ a�}.dN]p^Qfq��ìb£�ÀNïTux[Q��kP`bwgw®°®dm�QdG�hdGwbftl®dG�W`b[�]p^Qdz·ftwbwbf{kP`b[Qr��
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¾m�hdGnvuxrtd6l®dGn\zµftnp}Wu{[QeNdl�u{n~u{}.dN]pdGn_a Tq]vux]p`bft[	£ Tq]vux]p`bft[�À Tq]~u{]_`gfh[U. Tq]vux]p`bft[�Á5j� ÇQ� ÁâÈ�.tÀ Ço� îhÀ>VhÀ ÇQ�ÆÈ{ÁhÁâÇ ÇQ�+VtíxÁâÀ} Ço§ ÇhÇ{Á } ÇQ§ÆÇtÇxÁ } ÇQ§ÆÇhÇ{Á } Ço§ÆÇtÇ{Á7%� ÇQ�+0tÇo£�î .o� íhî>. £t�ÆÈ>0o£ .Q�+V�.{Á} Ço§ Ço£GÁ } ÇQ§ÆÇtÀ�0 } ÇQ§ÆÇhÀtÀ } Ço§ÆÇ{ÁXV9&� £t�+0tíhî Á®� À�VtÈ £t�ÆîtÈ�. íQ�ÆÇhÇ{Á} Ço§ Ço£�À } ÇQ§ÆÇ{ÁqÇ } ÇQ§ÆÇo£�À } Ço§b£�È>V; � ÇQ� ÁâÈ�.tî Ço� 0hÇtío£ ÇQ�+0tÇhîtî ÇQ� ÁâÈxÁâÇ
¨�u{°Qwbd6ÀtÀo� Á®ðy¾m�hdGnvuxrtd6l®dGn z·ftn_}�u{[oeGdsf{z � |½ux}.lQwbd6£rk ft°Q]~u{`b[QdG�W°q�.a_`b}��Qw�u{]p`bfh[j�
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N cust¼ omers

  µÁ 0
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ÎÃ����¨�²��±¤Ã¡a�¡a«Ë��¨�� �£¢¥¦·ª ¨£²��¯Ü���¨�²Ë¡·�`�`�£� �M¡·¨��±¢£ÊM���S²���¦`���TØZ¡a¨���¦¸�¢�¨¡a¨£��¦¸�!Ç?ª^¦¸���\¡a�²ÎÜ´Ý×Ø ¿^ÙCÁ �-2�� ¨���¢Å� ¦`��¢£��§�� �Ò¡´¤Ã¡·��¨���� ���Í¡·�¯¡·�`�`�£� �M¡·¨��U¢�¨¡a¨���¦¸�Ñ� ¦¸�������¢�¤?¦`��§������å¨�¦W¡´�`� Û � �ÎÜ���Æ±²��Ë¡a���£� Û ¡a�D¤���¦�� ��¢�¢U¦aª±� �$¡a¢�¢©�©Ü � ��¢£¨�¦`«´� ��¢Å��¢�¦¸¹ Û ��¦`��¢���Ê¨�²��Â¢S¡a«´�Y¡·¢�¨�²Ã¡·¨�¦aª±¨�²��Â¦¸�����`���Ã¡·�!¢£ÊM���S²���¦`���TØZ¡a¨���¦¸�Î¢�¨S¡·¨���¦`���ÒÆ±²��Â¦`����ÊW¤Ã¡·�S¡·«Ë� ¨£� �¨�¦É¹?�#§��
ÎÃ���°��¢Ò¨£²���¢Ò¨£²��#¡·���£� Û ¡·�¥¤���¦�� � ¢£¢Ë¦aª¶¨£²��W¡a�¸�`�����M¡a¨£�Ë� �$¡·¢�¢-G ¼ �I�¶¢Åª^¦`�U¨�²��� �$¡a¢£¢���¡a�¸�`�����M¡a¨£��¦`�Î���Î¨�²��´� ¦`��¨£� ³�¨Â¦aª¶¢���� Û ��� �°� � ��¨�� �Â¢£¨S¡·¨���¦`��¢ZÇD¨�²��°¡a�£��� Û ¡a�G¤���¦�� ��¢�¢¦aª±� �$¡a¢£¢���G ¼ � ��¢�¨�¦¸«Ë� �£¢���¢¶«´¦M§�� ��� §Ñ¡a¢�¡ÔéW¡·��®`¦ Û �$¡a�å¤���¦�� � ¢£¢Ò±²�¦`¢��U�S¡·¨�� ß ¼ b ½ ¾ ¿^À ¼ b ½ ¾ Á§�� ¤?� ��§�¢¶¦`�´¨�²���¨£¦`¨S¡·�Ã����«Â¹?� � À ¼ b ½ ¾ ¦·ª!� �$¡a¢£¢���G ¼ � ��¢�¨�¦¸«Ë� �£¢¥�������£� ��¨���ÊË¤��£� ¢����M¨T���Ë¨�²��¢�¨¡a¨£��¦¸�!��Cª¥¨£²��U�S¡a¨£� ¢ ß ¼ b ½ ¾ ¿^À ¼ b ½ ¾ Á ¡a���U�`� Û � �!Ç?¨�²��ÂÜ���¨�²Î¡a�`�¸��� ��¡a¨£�Ò¢£ÊM���S²���¦`���TØZ¡a¨���¦¸�Ñ¢£¨S¡a¨£��¦`��\¡·� ¢�¨£�S¡a���¸²M¨©ª^¦`�£Ì¡·��§���ÊÎ¹?�Ñ¡a�?¡a��ÊAØ � §!������§�� � § ¡a¢Â¢£¨S¡·¨�� § ����¨�²��W¤���� Û ��¦¸��¢Ë¢£� � ¨���¦¸�¨�²��¯¢£¨��\¡·§�Ê¸�K¢£¨S¡·¨���¤?� ��ªC¦`��«°¡a�����¶¤Ã¡·�S¡a«´� ¨�����¢G¦aª ¡Å¨�G¦a��� �$¡a¢�¢G¢�Ê����²��£¦`���°Ø\¡·¨���¦`�°¢£¨S¡a¨£��¦`�¡a�?¡a��ÊAØ � §����×��¢£¦`�$¡a¨£��¦¸�[²Ã¡ Û �W¡É� ��¦`¢���§[ªC¦`��«É� ���£¦`« ¨£²��W§���¨S¡a����� §'?¦¸����¨U¤���¦¸¹Ã¡a¹��������¨���� ¢´º» ¼¾ ¿^À ¼£½ ¾ â À ¼ b ½ ¾ Á ¦aªA¨£²���¢Ì� �K���Í¡·¢�¢G¢�Ê����²��£¦`���°Ø\¡·¨���¦`�´¢�¨S¡·¨���¦`�´¦`�����\¡·�Ë�\¡·¢�����ÊÂ§�� �£� Û ��¡a�� ¢£¨���«#¡·¨���¦`�Â¦·ªA¨�²������ Ä �����£� §°«#¡a�£�`���Ã¡·��¤���¦¸¹Ã¡a¹�������¨���� ¢ º»�¼£½ ¾¿^À?¼£½ ¾KÁ ¨£²Ã¡a¨ À?¼£½ ¾ � �$¡a¢£¢���Ü�����¢��¨�¦¸«Ë� �£¢¥¡a�£�¶¤��£� ¢����M¨±���Â¨£²��¶¢£¨S¡a¨£��¦`�Uª^¦¸�A¨£²���¢¥�¸� Û � �Â� �$¡·¢�¢¥Ü��DÆ±²���¢��¶��¢�¨���«°¡a¨���¦¸�Ò±������¹?��`¦�¦�§°¤���¦ Û ��§�� §°¨£²����S¡a¨£� ¢¶¦·ªA¨£²��Ò¡a�¸�`�£� �M¡·¨���� �$¡a¢£¢¶¡a����G� ����� ¢�¨£��«#¡a¨£� §!��T���?¨�²��¯¤���¦`¹�����« ¨£²���¢±� ¦`��¢���¢�¨£¢±���´� ¢�¨£��«#¡a¨£������¨�²����S¡·¨�� ¢ ß ¼ b ½ ¾ ¿^À ¼ b ½ ¾ Á ¦aªA¨£²���¡a�¸�`���ÿ��M¡·¨��±� �$¡·¢�¢9G ¼ ���¶¦`¨£�±¨�²Ã¡·¨I¨�²��¶«#¡·³���«U��«à����«Â¹Ã���A¦·ª ����¢�¨£¦`«Ë����¢G¦aª�� �$¡a¢�¢9G ¼ ¨�²Ã¡·¨I�\¡·�¹?��¢���«Â����¨S¡·��� ¦¸��¢���ÊU¤���� ¢£� ��¨¶��¢±��¦a �¸� Û � �°¹�Ê��ä ¼b Þ «Ë���
� ,�� ¾��C½ ��/?¼ ä ��¦`���Z¡a�²�� �$¡a¢�¢-G ¼ ÇDG��?��¢£¨Ò²Ã¡ Û �Ë¨£¦Ñ§���¨�� �£«Ë�����Ë¨£²�� Ä �Ã¡·��¨���¨���� ¢ ß ¼ b ½ ¾ ¿CÀ ¼ b ½ ¾ Á ÇDª^¦¸�À ¼ b ½ ¾ Þ ��âZã\ãZãâSä ¼b á �¸�S2�� ¨�^�c Þ ó À  ô �� ,�� ¾(�K½ ��/?¼ §�� ��¦¸¨���¨�²���¢£¨S¡a¨£�� Û � � ¨£¦`�±�£� ¤�����¢�� ��¨�������Â¨�²�������«Â¹Ã���¥¦·ª ����¢�¨£¦`«Ë����¢±¦aª¥¡·����¨£²���� �$¡·¢�¢���¢ ¿ ¨£²Ã¡a¨ Û ��¢£��¨¥¢£¨S¡a¨£��¦`� Ù^Á ¹���¨±� �$¡·¢�¢¯Ü���è�`� Û ���W����«Â¹Ã���¶¦aªG� �$¡a¢�¢©�]G ¼ � ��¢£¨�¦`«´� ��¢�«°¡ZÊË¡a� ¨£�Ã¡a����Ê°��� ¤��£� ¢����M¨U§���ç�� ��� ��¨ Û ��� ¨�¦¸��¢^�ca�S2�� ¨:e ¼ ¿^À ¼ b ½ ¾ Á §�����¦`¨£��¨�²���¢£� ¨¶¦·ª ¡a����¤?¦`¢£¢���¹���� Û � � ¨£¦`�£¢M^�c¶²Ã¡ Û �����U¨�²��U¡a¢�¢£¦�� �$¡a¨���§����«Â¹?� �¥¦·ªI� �$¡a¢�¢©�]G ¼ � ��¢£¨�¦¸«Ë� �£¢Ò�e ¼ ¿CÀ ¼ b ½ ¾ ÁÔÞ ��^ c Þ ó À  ô 
� ,�� ¾��C½ ��/?¼ è À 9ß À ¼ b ½ ¾ ¡a��§qà���rÞ Ü è À ~ Þ À ¼ b ½ ¾ �2 � ¨�f ¾�¿ ^�c è À ¼ b ½ ¾ Á ¹?�#¨£²��°� ¦`��§���¨���¦`�Ã¡·�±¤���¦¸¹Ã¡a¹�������¨�ÊÉ¨�²Ã¡·¨Ò¨£²��°� �$¡a¢�¢£� ¢Ë¦¸¨�²����Â¨�²Ã¡·�� �$¡a¢£¢�ÜÂ¡a���U���W¢�¨¡a¨£� ^�c��`� Û ���W¨�²Ã¡·¨�¨�²���¨£¦`¨¡a�D����«Â¹Ã���¶¦aªI� �$¡·¢�¢���ÜÂ¤?� �£«Ë��¨�¢ ¿ � �$¡a¢£¢���G ¼



µ`Ó ëDìí�î�ï`ðañ�ò^ó^í·ì�ôöõ ÷�÷?ìSíZø�ù�ôWõMñ�ù$íaúUô#ûañ�üÃí�î�ý±ó^íaìÔþæûÿúÃûì õ��������
� ��¢�¨£¦`«´� ��¢ Á ��¢ À ¼ b ½ ¾ �3��¨±²Ã¡·¢±¹Ã� ���Ñ¢£²�¦a±�°����ó ÓkôA¨£²Ã¡a¨±¨£²�� ß ¼ b ½ ¾ ¿^À ¼ b ½ ¾ Á �\¡a�°¹?��¦`¹�¨S¡a������§¹MÊ´¨�²���ª^¦`����¦a±��������� �$¡a¨£��¦`�!�
ß ¼ b ½ ¾ ¿^À ¼ b ½ ¾ ÁDÞ þh i �kj � � ÿ �l ��� � ß

¼ b ½ ¾ ¿ ^ c Á f ¾¿ ^ c è À ¼ b ½ ¾ Á ª^¦`� À ¼ b ½ ¾ Þ ��âZã\ãZãâSä ¼b á � ¿ �¸��� �`é Á
±²�� ���

ß ¼ b ½ ¾ ¿ ^ c ÁIÞâá ß  ½ ¾£¿^À  Á ��ª À  ÞàÀ ¼ b ½ ¾ ¡a��§ À ~ Þ À ¼ b ½ ¾ ª^¦¸�¶¡a���Y��rÞ Üaâ9A� ����¢£�ß ¼ b ½ ¾ ¿ ^dc Á §�� ��¦¸¨��É¨�²��Ñ¡·���£� Û ¡·�¶�¡a¨��É¦aª�� �$¡·¢�¢���G ¼ ����¢�¨£¦`«Ë����¢Ë��¦`���£� ¢�¤?¦`��§�������¨�¦×¡¤Ã¡a�£¨���� ���$¡a�Å¢�¨S¡·¨���^�c`�ÂÆ±²�� ���°¡a���Â¨�G¦°�\¡a¢£� ¢U¨�¦W¹?�Â� ¦`��¢���§�� �£� §!�WÕT�Î¨�²��Â¦¸���Â²Ã¡·��§!Ç� ªÓ^�cË��¢Â¢£���² ¨�²Ã¡·¨Â� ³�¡a� ¨£��Ê[¦`���#���Í¡·¢�¢ZÇ¥¢¡ZÊBA¸Ç±��¢Â¢����²�¨�²?¡a¨ À  Þ À ¼ b ½ ¾ ÇG±²������W¡·���¨�²��´¦`¨�²�� �Â� �$¡a¢£¢�� ¢F�urÞ A#¡·���´¢����²[¨£²Ã¡a¨ À ~ Þ À ¼ b ½ ¾ ÇD¦¸���Â���  ¤?� �£«Ë��¨�±�����I¹Ã��� ¦`«´�¡ Û ¡a���$¡a¹����Î¡a¢É¢�¦�¦`�è¡a¢É¦`��� � ��¢�¨£¦`«´� �Ñ¦·ª#� �$¡·¢�¢ÝA ¡a�£��� Û � ¢ ¿ �£� �M¡·��§���� ¢£¢Î¦aªW¡a���£� Û ¡a��¢¦aªÂ� ��¢�¨£¦`«´� ��¢°¦aªU¦`¨�²�� �°� �$¡a¢�¢£� ¢ Á �¬Æ±²M��¢#��� ¨£²Ã¡a¨°�\¡·¢�� ß ¼ b ½ ¾ ¿ ^dc ÁÉÞ ß  ½ ¾ ¿CÀ  Á � ÕT�¨�²��É¦`¨£²�� �°²Ã¡a��§!Ç¶��ª�¨�²�� ���[¡·���Ñ¡·¨#���\¡·¢�¨´¨�¥¦ � �$¡a¢�¢£� ¢W¦·ª�����¢�¨£¦`«Ë����¢\ÇT¢S¡ZÊ�AÎ¡·��§Á�\Ç¢����²�¨�²Ã¡·¨ À  Þ À ~ Þ À ¼ b ½ ¾ ÇI¡°¢������¸���#¡a�£��� Û ¡a� ¿ � ��¨�²�� �Â¦aª¯¡å� �$¡a¢£¢���AË����¢�¨£¦`«Ë���Ò¦¸�Ò¦·ª¡É� �$¡a¢�¢©�5�Ë����¢�¨£¦`«Ë��� Á ±�����±��¦`¨Â����� �£�\¡a¢£�W¨�²��W����«Â¹Ã���Ò¦·ª�¤?� �£«Ë��¨�¢Ë¡ Û ¡·���$¡·¹����`�ÎÆ±²���¢����¨£²Ã¡a¨Â�\¡·¢�� ß ¼ b ½ ¾ ¿ ^�c ÁËÞ ���-�T¦a ¨£²��W� ¦¸��§���¨���¦¸�Ã¡a�G¤���¦¸¹Ã¡a¹�������¨���� ¢-f ¾ ¿ ^�c è À ¼ b ½ ¾ Á ¡a¤��¤Ã�\¡·����������� êÖ� �$¡a¨£��¦¸�Ò�`��� �`é±�Z¡a�U¹Ã�±�\¡·��� ���$¡a¨£� §Ò����¨£²��±¢S¡·«Ë�I±¡ZÊÒ¡·¢A���Ò�æ� � ¨���¦¸�Ë�`��� Ï?� Ï?�Æ±²��Ë¡a��� ���S¡·� ÊÎ¦aª¶¨£²��Ë���Í¡·¢�¢©�©¡·�`�`�£� �M¡·¨���¦`�É¨����S²���� Ä ���Ë±²�� ��¡a¤�¤������ §É¨�¦å¢�Ê����²���¦·����°Ø\¡a¨£��¦¸�Ë¢£¨S¡a¨£��¦`��¢±��¢G��������¢£¨��S¡·¨�� §°¦¸�¥µD³�¡a«´¤����¶Ó ¿ ¢£� ��ÆI¡a¹���� ¢±�`��� �`��¡·��§#�¸��� �`é Á ����¨±��¢� ���\¡a��ªC¦`��¨�²���¢�� ³�¡a«´¤�����¨�²?¡a¨�¨£²��Ò��¢��Â¦aª±¨�²��Â� �$¡a¢�¢©�©¡·�`�¸��� ��¡a¨���¦¸�W¤�����������¤����Â§�¦M��¢���¦`¨����¨£��¦�§���� ��¡·�MÊÂ¢£���`���ÜÎÃ�\¡·��¨Ì¡·§�§���¨���¦`�?¡a��� �£��¦¸�\�IÆ±²���¢G��¢Ì¡Å�`����� �S¡·��� ¦`��� ����¢���¦`�´¨�²Ã¡·¨¥²?¡a¢¹Ã� ��� Û � �£�ÜÎÃ� §W¦¸�Ú¡·���Ã¨£²���� ³�¡a«´¤���� ¢G¥��²Ã¡ Û �¶�����!�
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NO  ->  "Preselection" YES  ->  "Atomic Firing"

conflicts always resolved by
"race condition"

conflicts always resolved at
enabling instant
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Failure Rate Repair Rate
Machines in operation

Faulted Machines
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0 2 1 0 1

1 1 0 0 1

1 0 0 1 1

1 1 1 0 0

1 1 1 0 0

1 0 1 1 0

1 1 1 0 0

VT EVLS

t 1 t 1

p 1 p 2 p 3 p 4 p 5

2 0 0 0 0

t 1 t 2 t 31 1 1 0 0

t 2 t 2 t 3 t 30 2 2 0 0

t 2 t 2 t 30 2 1 0 1

t 2 t 3 t 4 t 50 1 1 1 1

t 3 t 4 t 4 t 50 0 1 2 1

t 3 t 4 t 11 0 1 1 0

t 3 t 2 t 11 1 1 0 0

t 2 t 11 1 0 0 1

t 4 t 5 t 11 0 0 1 1

t 1 t 12 0 0 0 0

Event Driven Simulation

t 1 t 2 t 31 1 1 0 0

°¥UX�RnTYVLp±�²��X³,±TÔ ÒJ�RL�Q�oo¾�YuUX�bL5Q��|S,�J©�Udl?Lo¾pYVUX�RL5QcÒJ{|L5N5nToVUXPRQ/P�}¤ouzrL~Ö|UXl/nTq_ZtouUXPRQë�\P|WTL5q
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ouz�ZtoxoVUdl?LR��¾pnrL�ouPOouUXl3L�YuL5SVPRqXnToVUdPbQ*ZtQTW3QTPbQ/ouUXl3L�N�PRQTSVnTl3UXQT��SuoHZ�oVLpNHz�Z�Qr�RL5S�Pt}�ouzTL
Su�|SuoVL5lj�|QTPbopZ�qXqwouzTL�YuL�qdL��RZ�Q|o�UXQ|}�PRYVl*ZtouUXPRQON5PRnrqdW?��L�N5PbqXqdL�N5ouL5W ��UdoVz3oVzTUXSxSVUdl/nrqsZtouUXPRQ
SuouYHZ�oVL5�R�|�
©�zTLOL5�RL5Q|o�WTYVUd�bL5QÈ¾�Ò¢Ö\L5l3mrqdP��|SpZ?SuUXl/nTq_ZtouUXPRQ/L5Qr�RUXQTL/Z�S�UXQj°¥Ud�bnTYuL/±�²w�X³67/Z�QrW

L5{|mTqXPRUXouS�Z/QwZ�ounrY�Z�qJN5PbYuYVL5SumwPRQTWrL5QTN5L�Z�l?PRQT�/L��RL5Q|o�P|N5N5nTYVYuL5QTN�L5S/UXQ�ouzTLOYuL,Z�q�SV��SVouL5l
Z�QTW�ouY�ZtQTSuUXoVUdPbQMØ�YVUXQT�RSOUXQMouzTL���
�l3P|WTL5q¢���MYVL5q_Z�oVUdQr��ouzTL�ljÔ/��zTL�QTL5�RL�Y3Z�Q«L��RL5Q|o
P�N�N5nTYuS?UXQºoVzTL\YuL�Ztq�i_mTz|�|SuUXN�Ztq_v�SV��SVouL5l	�xZ	oVY�Z�QrSuUXouUXPRQ�UXS�Ø�YVL5W¦UXQºoVzTL\l3P|WTL5q��	©�zTL
L5�RL5Q|o�qdUXSVo�zTL5QTN5L£N�Z�YVYuUXL5S�ouYHZ�QTSVUdoVUXPRQTSpZtQTW\ouzTL�ouUXl?LpUXQTSuoHZ�Q|opZ�o���zrUdNHz\ouzrL5�\��UdqXqrØ�YuLb�
�RUX�RL5Q\oVz�Z�o�oVzTL�Ø�YuUXQT�/UXS�QTPboxmTYVL5L5l?mTouL5W ���/oVzTL�Ø�YVUXQT��Pt}xZ�QTPbouzTL5Y�oVY�ZtQTSuUXouUXPbQ3UXQ\ouzTL
l3L�ZtQ�oVUXl3LR��©�zrL�SVo�Z�oVL/P�}xoVzTLOSu�|SuoVL5lòUXS�YuL5mrYuL5SVL5Q|ouL5W����\oVzTL/N5nTYVYuL5Q|o¼��
�l\Z�Yuß|UXQT�
i�NJv5�¥��zTUXNHz�UXSpNHz�Z�Qr�RL5W	�|�*oVzTL/mTYVP�N�L5SuSVUdQr�*Pt}~Z�Q L5�RL5Q|o,�¤U�� Lb��oVzTL£Ø�YuUXQT�?P�}xZ?ouY�ZtQTSuU¨�
ouUXPRQ�Ô�ouzrL/ouY�ZtQTSuUXoVUdPbQ���UXouz	ouzTLOSul\Z�qXqXL5Suo�ouUXl3L�Suo�Ztl3m\UXSp��UXouzrWTY�Z,��Q }�YuPbl�ouzTL/L��RL5Q|o
qdUXSVo��JZ�QTW%N UXS�NHz�Z�QT�bL5W«Z�N�N5PRYVWTUXQT��ouP\oVzTL3N5PbYuYVL5SumwPRQTWrUdQr�joVPRßRL�Qjl?P��RL5S,�/©�zTL/QTL5�
Suo�ZtouLR�JzrP��xL5�bL5Y��óN�Z�QML5QwZ��TqXLOQTL5��ouYHZ�QTSVUdoVUXPRQTS/i_UXQ	SuPbl3L�N�ZtSuL5SOl*Z,�|�wL�L5�bL5QMWTUXS�Zt�TqXL
L5Q�Z��rqdL�WMouY�ZtQTSuUXoVUdPbQTS�v��¤SunrN�z	ouzwZ�o)Ò�ÂOÃÏz�Z�S�ouP\�wL�N�PRYuYVL5N5oVL5WºZtN5N5PRYVWTUXQT�RqX�¤Ô�QTL5�ÓL�Q|�
Z��TqXL5W�oVY�ZtQTSuUXouUXPbQTSyZtYuL�SVN�zrL5WTnTqXL5W	��UXouz\ouzTL�UdY�Ø�YVUXQT�/ouUXl3L�ouP?P�N�N5nTY�UXQ*oVzTL�}�nrounTYVL��|�
UdQrSuL5YVouUXQT�\ouzTL�l�UdQ|oVPÓÒ�ÂOÃ�i_��zrUdqXL�WTUXS�Zt�TqXL5W�oVY�Z�QrSuUXouUXPRQrSyZ�YVL�YVL5l3P��bL5W�v��~°¥UXQ�ZtqdqX�?ouzTL
Âp©�UdS�SVL5opoVP/ouzTL�oVUdl?L5SuoHZ�l?m�i_ouSHv�P�}�ouzrLyoVY�ZtQTSuUXouUXPbQ Ä´nTSuo�Ø�YVL5W��

Ì�L5q_ZtouL5W�QrP��ÈouP\ouzTLOL5{TZ�l?mTqXL�UdQ	°�UX�bnTYuL/±�²w�d³b³��xLOz�Z,�bLRÔ�ð�LH}�PRYVL/ouzTL£Ø�YVSuo�SVouL5m
P�}�ouzTL SuUXl/nTq_Z�oVUdPbQjSVo�ZtYuouS,�4Âp©�UXS/SVL5o3oVP87MZ�QTW¦ouYHZ�QTSVUXouUXPRQ û ? UXS/SuNHzTL�WTnTqXL5Wªo���UXN5L}�PRY�Ø�YVUdQr�*Z�o�ouUXl3L)7É�Éò¤i û ? v4"¿�\ZtN5N5PRYVWTUXQT�3oVP\ouzTLOUXQTUXouU_Z�q¤SVo�Z�oVL�Nâ" i�±EIm7EIm7EIm7EIm7bv5�
©�zTL5YuL	Z�YuL o��xP	UXWTL5Q|ouUXN�Ztq�L5�RL5Q|o?L5Q|ouYuUXL5S?��UXouz«UXWTL�Q�oVUXN�Z�q�oVUdl?L5SuoHZ�l?mTS�UXQ«oVzTLÍÒ�Â�Ã��
Z�QTQTPbnTQTN5UXQT�	o���P�L5�RL�Q�o/P|N5N�nTYuYVL5QTN5L5S�Zto�ouz�Zto�oVUXl3LR� ¡�Q«ouzrL/Ø�YVSuo/SuUXl/nTq_ZtouUXPRQ�SVouL5m¥�
PRQTL�Pt}�ouzTL5SVL�L��RL5Q|ouS/ikSuUXQTN5L��wPRoVz�z�Z,�bL�UXWTL5Q|ouUXN�ZtqÝ�|qXP���L5Suo�ouUXl3L�Suo�Ztl3mTSHvJUXSpoHZ�ßRL�Q�PRnTo
P�}�Ò�Â�Ã¦Z�Yu�rUdoVY�ZtYuUXqX���TZtQTW�ouzrL�SVo�Z�oVL�UXS�N�zwZ�QT�bL5WjoVPÊN " iu³hI�³hI�³hIm7EIm7bvJSuUXQTN�L�Ø�YVUXQT� û ?YuL5l?P��RL5S�PRQTL�ouPbßRL5Q:}�YuPbl¿ø ? Z�QTW?�RL5QTL�Y�Z�oVL5S�PRQrLyoVPRßbL5Q/}�PbYx�wPRoVz¼ø & Z�QrW¼ø Ä ��°�UXQ�ZtqXqd�Âp©�UdS�Z�W1ÄHnTSuoVL5W��¢©�zTL�QTL5��l*Z�YVß|UdQr�yQrP��ªL5Q�Zt�TqXL5S�ouYHZ�QTSVUdoVUXPRQTS û & Z�QTW û�Ä �|�wPRoVz*��UXoVzØ�YuUXQT��oVUXl3Lx±r��Ñ�L5QTN5LR�rQTL5�¦L5�bL5Q|o�ounTmrqdL�S	Ë û &-Ì Âp©��#ò¤i û & v`Í�Z�QrWVË û�Ä Ì Â�©��#ò¤i û�Ä v�Í�ZtYuL�RL5QTL�Y�Z�oVL5WjZtQTW/SuNHzTL5WrnTqXL5W��TU�� LR�bUXQTSuL5YVouL5W\UXQîÒïÂOÃ UdQ/UXQTN�YuL�ZtSuUXQT�OPRYuWrL5Y�P�}�oVUdl?L5SuoHZ�l?m��
¡�QºSVouL5m�±T�xZt��ZtUdQ¥�JouzTL\L5�bL5Q|o3��UXouz�Sul*ZtqXqdL�Suo�oVUdl?L5SuoHZ�l?mMUdSOo�ZtßRL5Q�}�YVPRl ÒïÂOÃÈZ�QrW
mTYuP|N5L5SVSuL5WMUXQ?ouzTL�SHZ�l?Lpl*ZtQTQTL5Y,�RL�ouNR�
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KªzTL�Q«WTL5�bL5qXPRmTUXQT�	WTUXSuN�YuL5oVL*L��RL5Q|o\[5�,[5e��,^#^�g,�R��a�[3ikSuL5L�°¥UX�RnTYVL*±�²w�X³�v�}�PbY*¯V�Hc�a�[5�,[Hø
ef��^£[x��zTUXNHz�L5{|zTUX�TUXo�SVouP|NHz�Z�SVouUXN��wL5z�Z,�|UXPRY��wZON5qXPRSVL�l*ZtouNHz3�wL5o���L5L5Q	ouzTL�nrQTN5L5YVo�Z�UXQ|o��
l3L�N�zwZ�QTUXSul?SJnTQTWTL5YVqX��UXQT�£ouzTL�ouYunrL�]_h,¶¤`|e�Z�QrW3ouzrL�]_h,¶ü`|e�^Og,�R��a�UXS�WTL�SuUXY�Zt�TqXL�»d³,½,¿7»Ú¾r³V¿õ�
Ì�L,Z�qXUXSuouUXN�UXQTmTnTo�l?P|WTL5qXSJouzTL5YVLH}�PbYuLpQrL5L5W/ouP£mTYuP��|UXWTL�}�PbY7�RZtYuU_Z��rqdL�UXQTmTnTo�ZtS��xL�qdq���oVP��wL
Z��rqdL�ouP àul3UXl/UXN5á�mTYuPb��Z��rUdqXUXSuoVUXNxQ�ZtounTYVL�P�}�SV�|SuouL�l nTQTWTL�Y�N5PRQrSuUXWTL5YHZ�ouUXPbQ���©�zrL�N5L5Q|ouYHZ�q
UXSuSVnTL3UXQ¦]_h,¶ü`|e�^Og��b�5a_aX]_hRµ:UdS£ouzTL/UXWTL5Q|oVU�ØwN�Z�oVUdPbQjPt}pSunTNHzMl?P�WrL5qXSCikl3PbSuouqX�\��ZtSuL5W�PRQ
L5l?mTUXYuUXN�Z�q¥W�Z�oHZ/N5PbqXqdL�N5ouL5W }�YVPRl�PR�TSVL5Yu�RZtouUXPRQTS�Pt}ñoVzTLOYuL�Ztq�Su�|SuoVL5l*v��¤Z�QTW�oVzTL/Z�SuSVL5SuSõ�
l3L�Q�o£P�}�ouzTL?LHûüL�N5o/P�}�L5YuYVPRYVS/PR�TSVL5Yu�bL5W«UXQMouzrL/SuUXl/nTq_Z�oVUdPbQ�PRnroumTnTo£WTnTL3oVP�l*Ztß|UdQr�
UXQ�Z�mrmTYuPbmTYuU_Z�oVL�N�zrPRUXN5L5S,���pSpZtQ\L5{TZ�l3mrqdLb�RoVzTL��RZ�YVU_Z�QTN5L�Pt}7SuL�Yu�|UXN5L�ouUXl?LpWTUXSuoVYuUX�TnToVUXPRQ
}�PbY~Z£SuUXQT�bqdL�SVL5Yu�bL5Yp�|nTL�nTL�WTL5ouL�Yul3UXQTL�SxSVUdl/nrqsZtouUXPRQ£PRnToVmTnTo�m�L5Yõ}�PRYVl*ZtQTN5LpmwZ�Y�Ztl3L5oVL5YuS
qXUXßRL�ouzTLpZ,�bL5Y�Zt�RL���nrL5nTL�qXL5QT�bouz/PRYJ��Z�UXouUXQT��ouUXl3Lb�¤©�zTL�UdQrmTnTo�l?P�WrL5q�}�PbYJSunTNHz3Z��|nTL5nTL
zTL5QrN5L*i���v�l/nrSuo�QTPRo�UX�RQrPRYuL�oVzTL�N�zwZ�QTN5L£P�}�QwnTN5ounwZ�ouUXPbQ*mwPRSVSuUX�TqX�3mrYuL5SVL5Q|opUXQ\ouzTL�YuL,Z�q
UXQTmTnTo�mTYuP|N5L�SuS��¥Z�QTW«i����fv�l/nrSuopZ�qXqXP��¦}�PbYpUXQ|}�L�YuYuUXQT�MàVouPbqdL�Y�Z�QrN5L5Suá:}�PRY�ouzTL£SuUXl/nTq_Z�oVUdPbQ
PRnroumTnTo�mwZ�Y�Ztl3L5oVL5YuS�ik�|�3SuoHZ�oVUdSVouUXN�Ztq7Z�QwZ�qX�|SuUXS�v��
��WTUXSuN5YVL5ouL�L5�bL5Q|o�SVUdl/nrqsZtouUXPRQ�SuoVnTWT��UXQ�ouzTL�UXQTmTnTo¥l3P|WTL5qXqXUXQT��mTYVP|N5L5SuS¢UdS¥N5PRQrN5L5YuQrL5W

��UXouzMN5PbqXqdL�N5ouUXQT��oVzTL/YuUX�bz�o?i�Z�QrWML5QTPRnr�Rz�v�WwZ�o�Z*}�YuPblòouzrL3ouYVnTL3UXQTmrnTo��¥NHzTP|PRSuUXQT�	Z�Q
PRQrLpPRnro�P�}�Z�Y�ZtQT�RL�P�}¤m�PbSuSVUd�rqdLOi_oVzTL5PRYVL5ouUXN�Ztq_v�UXQTmTnro�l3P|WTL5qXS,��ouzTL�L�{�mrqdPbUXo�Z�oVUXPRQOP�}�ouzrL
ouYVnTLpWwZ�o�Z�oVP�m�Z�YHZ�l?L5ouYVUd×�LxoVzTLpUXQTmTnro7l?P|WTL5q�ikUdQON�ZtSuLpPt}óZ!m�Z�YHZ�l3L�ouYuUXN�UXQTmTnToJl3P|WTL�qsv��
Z�QrW*oVP/m�L�Y�}�PbYul�Z�SVL5QTSuUXoVUd�|UXo��*ZtQ�Z�qX�|SuUXS�P�}JouzTL�l?P|WTL5qr}�PRY��RZtqdUXW�ZtouUXPRQOmTnTYVm�PbSuL5S,�
Õ�PbqdqXL5N�ouUXQT��ouzTL�YuUX�Rz|o�WwZ�o�Zy}�YuPblÓouzrL�i_oVYunTL,v�UdQrmTnTo�mTYVP|N5L5SuS�UXS�mrYuLH}�L�Y�Z��rqd�/WrPRQTL����

N5PbQTWTnTN5oVUXQT��Z/WTL5SVUX�RQTL5W	L5{|mwL5YuUXl3L�Q�o,�wUÝ� LR�rouzTL/Z�QwZ�qX�|SuopN�PRQ|ouYVPRqXSpoVzTL�WwZ�o�Z:N5PRqXqXL5N5oVUXPRQ
mTYVP�N�L5SuS/Z�N5N�PRYuWrUdQr�3ouP?SuoHZ�ouUXSVouUXN�Z�qJN5YVUXouL5YVUsZr��¡�Qjl\Z�Q|�/N�ZtSuL5S�zrP��xL5�bL5Y��óW�Z�oHZ/S�Ztl3mTqXL5W
}�YVPRl#ouzTL?ouYVnTL3UXQTmTnro�mTYuP|N5L�SuS/UXS�Z�qXYVL�Z�WT�	mTYVP���UXWTL�W���U�� LR�¥ouzTL3ZtQ�Z�qX�|Suo£z�Z�S�QrP�z�Z�QrW
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Input Models

Time-independent
models

Stochastic processes

Univariate

Multivariate

Discrete-time

Continuous-time

Discrete-state

Continuous-state

Stationary

Nonstationary

Discrete

Continuous

Mixed

Stationary

Nonstationary

Discrete-state

Continuous-state

Stationary

Nonstationary

Stationary

Nonstationary

Discrete

Continuous

Mixed

Binomial (n,p)
Degenerate (c)

Empitical / Trace-driven

Normal (   ,     )
Exponential (   )
Bezier Curve

Independent Binomial (n,p)

Normal (   ,    )

Bivariate Exponential (    ,    ,     )

Markov Chain

ARMA (p,q)

ARIMA (p,d,q)

Poisson Process (   )
Renewal Process
Sem--Markov Chain
Nonhomogeneous Poisson
        Process

Markov Process

µ
λ

Σµ

σ 2

λ12λ2λ1

λ

°¥UX�RnrYuL�±R¾r�d³bÔ�ÃóL5L5l?UdS,ùR©�Zt{�PbQTPRl/�£P�}�¡�QTmTnTo��¹P�WrL5qXS
PRQ�N5PbqXqdL�N5ouUXQT�/UXo��¢�pQ�L�{�mrqdPbY�ZtouPRYV�3W�Zto�Z/ZtQ�Z�qX�|SuUXS�l/nTSVopZ�SuSVL5SuS�oVzTL�àuSVnTUXo�Zt�TUXqdUXo��|á3ikPRY
��nwZ�qXUXo���v¢P�}JouzTL£W�Z�oHZ�UXQ\ouzTL�SuL�N�ZtSuL5S,�
�ý��UXWTL��RZtYuUXL5o��/Pt}xi_ouzrL5PRYVL5ouUXN�Ztqsv¢UXQTmTnTo�l3P|WTL�qdSJz�Z,�bLpL5l?L5Yu�bL5W3UXQ/oVzTLpSVUdl/nrqsZtouUXPRQ

N5PRl?l/nTQTUXo�����°¥UX�RnrYuL�±R¾r�d³C}�PRYOL5{TZ�l?mTqXL/�RUX�RL5S3Z o�Zt{|PRQTPbl/��WTL5�bL5qXPRmwL5W¦���%ÃóL5L5l?UdS
» ¾r³V¿u�/¡�QTmTnTo£l3P|WTL5qXS�}fPRY�Su�|SuoVL5l3S£QTPRo�YuL�qsZtouL5WMoVP�ouUXl?L3i=�\PbQ|ouL3Õ�Z�YVqXP3SuUXl/nTq_ZtouUXPRQTS,�
SuL5LpZt��P��bL�vJZ�YuL¢�RUX�RL5Q£UdQOouzrLxnTmrm�L5YJ�TYHZ�QTNHzOP�}�oVzTUXSJo�Z�{|PbQTPRl/�|�T��WTUXSuouUXQTN�ouUXPRQ�UXSJl*ZtWTL
��L5o���L5L5QMnrQTUX�RZ�YuU_ZtouL�ZtQTW�l/nTqXouUX�RZtYuU_Z�oVLpl3P|WTL�qdS,��ZtQTWjYHZ�QTWrPRl��RZ�YVU_Z�ouL�SpWTYHZ,��Q\}�YuPbl
ouzTL5PbYuL5oVUXN�Z�q�WTUXSuoVYuUX�TnToVUdPbQTS�ikqXUdQrL��TUXQTPRl?U_Z�q��|QTPRYVl*ZtqÝ�|L�{�mwPRQrL5Q|ouU_Z�q��¤L5oVNR�ÚvMZ�YVL�nTSVL5WMouP
SuL5YV�RL*ZtS�ouzrL3SuUXl/nTq_ZtouUXPRQ?UdQrmTnTo��?¡�QÈÃ¤L5L5l?UXS�ù¤oHZ�{|PRQTPbl/���¥e�¯VcRþH�3�b¯5]_®,�/[5]_^O`badcRef]_gbh\UdS
N5PRQTSVUXWTL5YuL�WºZ?SumwL5N5U_Z�q�N�ZtSuL3Pt}~Z\oVUdl?LH��UdQrWTL5mwL5QTWTL5Q|o,�¤nTQTUX�RZ�YVU_Z�ouLOUXQTmTnTo�l?P�WrL5q���©�zTL
L5l3mTUXYVUdN,Z�q�i_ouYVnTL�v:UdQrmTnTo/W�Zto�Z UdS/nrSuL5WªzrL5YuLjZtS/ouzTL\SVUdl/nrqsZtouUXPRQ	UXQTmTnTo,�ªÖ|ouP|NHz�ZtSuouUXN
mTYuP|N5L5SVS�l?P|WTL5qXS�WTLHØ�QTL/oVzTL/qXP��xL�Yp�TYHZ�QTNHzMP�}�ouzrL�oHZ�{|PRQTPbl/���ÿÑpL�YuL3oVzTL/UXQTmTnTo�mTYVP��
N5L5SuS�UXS�nTQTWrL5YuSVouP|P|W¼ZtSpZ�Q\nTQTß|QTP���Q\SuoVP|N�zwZ�SuoVUXN�mTYuP|N5L�SuS/i_��UXouz\N5PbQ|ouUXQ|nTPRnTSH��WTUXSVN5YuL5oVL
ouUXl3L�Z�QTW\N5PbQ�oVUXQ�nrPRnTSH��WTUXSuN�YuL5oVL�SuoHZ�ouL,v5� G Sun�ZtqXqd�?ouzTL�L5l?mTUXYuUXN�Ztq7ikouYunrL�UXQTmTnToHv�W�Z�oHZOUdSnTSuL5W ouP£Ø�o�mTYuP|N5L�SuSpl?P|WTL5qXSxqXUXßRLë��Z�YVßRP��/NHz�ZtUdQrSxPbYpZ�nToVPRYuL��RYuL�SuSuUX�bL�l3P��|UXQT��Z,�RL5YHZ��bL
i_��Ìÿ�\�yv�oVUXl3LpSVL5YuUXL5S�l3P|WTL5qXS,�|��zTUXN�z?ouzTL�Q�WTYuUX�bLyoVzTL�SuUXl/nTq_Z�oVUXPRQ��
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Application-Level

Levels of Parallelism/Distribution
in Discrete Event Simulation

Subroutine-Level

Component-Level

Event-Level

independent replications of same PN
on different processors

distribute support functions, e.g.
random number generation, event handling, ...

utilize parallelism among 
simulation model components

centralized
synchronization

decentralized
synchronization

(parallel simulation)

(distributed simulation)

Chandy-Misra
Bryant
(conservative)

- deadlock detection
- deadlock recovery
- bounded lag

Time Warp

(optimistic)

- aggressive cancell.
- lazy cancellation
- direct cancellation

"A 
spectrum

of
options
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CI ... Communication Interface SE ... Simulation Engine
R  ... Region, Simulation Sub-Model
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LP ... Logical Process
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r Ú�Õ Ö à Ù Ô�Ò Ó r Ú!Ú g Ñ r Ö+ã Ú!Ð Ù
r Ñ�ÐQÚ�Þ m Ó.Ú Ô Ñ�Ú!Ò�ÕQÔ Ù Þ d��ð_Ø Ú Ù6ã Ô�Þ m�g Ú r Ú!Ò g Ó Ö ÒxÕ Ø ÚXÚ��xÜ!Ô�Ú!ÒRÜ m�Ö�y Õ Ø ÚXÓ m ÒRÜ Ø Ð Ö ÒRÔ t6Ù ÕQÔ Ö ÒÖ
r Ú!Ð Ù ÕQÔ Ö Ò Ö Ò Õ Ø ÚuÕ Ù ÐQà�Ú�Õ Ù Ð.Ü Ø Ô�ÕQÚ!Ü!Õ.Ñ�ÐQÚ ��w Ñ�Õ Ù Þ�Ó ÖrÖ ÒlÕ Ø ÚuÚ ã Ú!Ò�ÕcÓ.ÕQÐ.Ñ�Ü!ÕQÑRÐQÚrÔ�ÒlÕ Ø Ú



Î�#�Ï
	�Ï+>-5�3kG���.�8�Î õBAB3k3ED�0�5!õ-.�>-5$A�0F540?>HGJ8�IM.XõHGH7 àMK

ÓQÔ�Ý_Ñ�Þ Ù ÕQÔ Ö ÒåÝ Ö#g Ú!Þ ��d Ô � Ú!ÐQÚ�Ò�Õ q Ô�Ò g�Ö�q Ó q Ô�Þ�Þ�à�Ú�Ò�Ú!Ð Ù Þ�Þ mrØ}Ù6ã Ú g Ô � Ú!ÐQÚ!Ò�Õ{Ü Ù Ð g Ô�Ò Ù Þ�Ô�Õ mÖ�y Õ Ø ÚuÜ Ö+ã Ú!Ð.Ú g Ú ã Ú!Ò�Õ�ÓQÚ!Õ � Ý Ù�m#w Ú�Ó Ö ÝxÚ q Ô�Ò g�Ö�q Ó q Ô�Þ�Þ(Ð.Ú!Ý Ù Ô�ÒlÚ!Ý r Õ mòÙ|y ÕQÚ�ÐxÕ Ø Ú
Ô g Ú!Ò�ÕQÔ Û Ü Ù ÕQÔ Ö Ò r�ØmÙ Ó.Ú y9Ö Ð Ö Ò�ÚTÜ m Ü!Þ�Ú �-È Ò_Õ Ø Ô�ÓÜ Ù ÓQÚ(Õ Ø Ú(Ü Ö ÐQÐ.Ú!Ó r}Ö Ò g Ô�Ò�à á�â Ó q×Ö Ñ�Þ g Ô g Þ�Ú
y9Ö ÐTÕ ØmÙ ÕTÜ m Ü!Þ�Ú �ä Ü Ö Ò�ÓQÔ g Ú!Ð Ù�w Þ�Ú Ö+ã Ú!Ð Ø Ú Ù�g Ü Ù Ò w ÚxÔ�Ý r}Ö Ó.Ú gMÖ ÒMÕ Ø Ú Ù Þ�à Ö Ð.Ô�Õ Ø Ý w#m Õ Ø ÚxÔ g Ú!Ò�Õ.Ô Û�{
Ü Ù ÕQÔ Ö Ò Ö�yHqTØ Ú!ÒuÔ�ÕTÔ�ÓTÓ Ù|y ÚXÕ Ölr Ð Ö Ü!Ú�ÓQÓ Ù Ò�Ú ã Ú!Ò�Õ q Ô�Õ Ø Ô�Ò á�â \ ��q Ô�Ò g�Ö�q Ô g Ú�Ò�Õ.Ô Û Ü Ù Õ.Ô Ö Ò
r�ØmÙ ÓQÚ �_�_á Ñ wmÙ Ü Ø Ú ã ÓQß m�¿�K�ý�Á�r Ð ÖMrmÖ ÓQÚ!ÓXÕ Ö Ð.Ú g Ñ�Ü!Ú{Õ Ø Ú�Ü Ö Ý r Þ�Ú � Ô�Õ mxÖ�y Õ Ø Ô�Ó Ö
r Ú!Ð Ù ÕQÔ Ö Ò
w#m Ð.Ú!ÓQÕ.ÐQÔ�Ü!Õ.Ô�ÒRàXÕ Ø Ú ���f¾�Ö ÒVÕ Ø Ú á�â Ó.Ô�Ý_ÑRÞ Ù ÕQÔ Ö Ò � Ô � Ú � Õ Ø Ú g Ô � Ú!ÐQÚ�Ò�Ü!ÚwÔ�Ò Ö Ü!Ü!ÑRÐQÐQÚ�Ò�Ü!ÚwÕQÔ�ÝxÚÖ�y Ú ã Ú!Ò�ÕQÓ w Ú!Ô�Ò�à r Ð Ö Ü�Ú!ÓQÓ.Ú g Ü Ö Ò�Ü�Ñ�ÐQÐ.Ú!Ò�ÕQÞ m Ô�Ó wmÖ Ñ�Ò g Ú g�y Ð Ö Ý Ù�wmÖ+ã Ú w#m Ù ß�Ò Ö�q Ò Û Ò�Ô�Õ.Ú
Ü Ö Ò�ÓQÕ Ù Ò�Õ ��&�M¼}¥��
�&�k���f¾Ór Ð Ö Õ Ö Ü Ö Þ �_��¡�m Õ Ø Ô�Ó�Ð.Ú!ÓQÕ.ÐQÔ�Ü!Õ.Ô Ö Ò �Ù Ò gëÙ ÓQÓQÑRÝxÔ�Ò�à Ù¹z Ð.Ú Ù Ó Ö Ò {Ù�w Þ�Ú ~MÙ Ý Ö Ñ�Ò�Õ Ö�y�g Ô�Ó r Ú!Ð.ÓQÔ Ö Ò Ö�y Ú ã Ú!Ò�ÕQÓ_Ô�ÒrÓ r}Ù Ü!Ú Ù Ò g ÕQÔ�ÝxÚ � Õ Ø Ú�Ú � Ú!Ü!ÑRÕQÔ Ö Ò Ö�y Õ Ø ÚÙ Þ�à Ö ÐQÔ�Õ Ø Ý Ö Ò ßFr Ð Ö Ü!Ú!Ó.Ó Ö Ð.Ó(Ô�Ò r}Ù Ð Ù Þ�Þ�Ú�Þ q Ô�Þ�Þ Ø}Ù6ã Ú Ö Ò�ÚZÚ ã Ú�Ò�Õ r Ð Ö Ü!Ú!Ó.ÓQÚ g Ô�Ò�� � t���� í �
ÕQÔ�Ý{Ú Ö Ò Ù6ã Ú!Ð Ù à�Ú �

������� ��� �"!$# %'&)(+*�,-�.�0/213�54�%'67�5,-198:1;6<!=&?>@%;4�!BA

n/r ÕQÔ�Ý{Ô�Ó.ÕQÔ�Ü á2â ÓQÔ�Ý_Ñ�Þ Ù Õ.Ô Ö ÒuÓ.ÕQÐ Ù ÕQÚ!à�Ô�Ú!Ó � Ô�Ò	Ü Ö Ò�ÕQÐ Ù ÓQÕ_Õ Ö Ü Ö Ò�ÓQÚ�Ð ã�Ù Õ.Ô ã Ú Ö Ò�Ú!Ó �sgRÖ Ò Ö Õ
ÓQÕ.ÐQÔ�Ü!Õ.Þ m�Ù�g�Ø Ú�ÐQÚTÕ Ö Õ Ø Ú�Þ Ö Ü Ù Þ�Ü Ù Ñ�Ó Ù Þ�Ô�Õ m Ü Ö Ò�ÓQÕ.Ð Ù Ô�Ò�Õ ���&��� ÓQÚ�Ú ð Ú!Ü!Õ.Ô Ö Ò �Mà��C���C�M�$�$w Ñ�Õ Ù Þ�Þ Ö�q
Õ Ø Ú Ö Ü!Ü!Ñ�Ð.ÐQÚ!Ò�Ü�Ú Ö�y Ü Ù Ñ�Ó Ù Þ�Ô�Õ m Ú!ÐQÐ Ö ÐQÓ Ù Ò gir Ð Ö+ã Ô g Ú Ù Ý{Ú!Ü ØmÙ ÒRÔ�Ó.ÝïÕ Ö ÐQÚ�Ü Ö+ã Ú!Ð y Ð Ö Ý ���&�
ã Ô Ö Þ Ù Õ.Ô Ö Ò�Ó ��È Ò Ö Ð g Ú!ÐXÕ ÖuÙ6ã�Ö Ô gD_�����h�M¤`¥
¾_Ù Ò g�½$�."$�$��§;����×Q�����&�$½&½�g Ú�ÕQÚ!Ð.ÝxÔ�Ò Ù Õ.Ô Ö Ò qTØ Ô�Ü ØÙ Ð.ÚXÓQÚ�ÐQÔ Ö Ñ�Ó r Ú!Ð y9Ö Ð.Ý Ù ÒRÜ!Ú r Ô�Õ y�Ù Þ�Þ�Ó�Ô�ÒxÕ Ø ÚXÜ Ö ÒRÓQÚ!Ð ã�Ù ÕQÔ ã Ú Ù�r�r Ð Ö�Ù Ü Ø'�}Ù Ò Ö
r Õ.Ô�Ý{Ô�ÓQÕQÔ�Ü á�â
r Ð Ö à�Ð.Ú!ÓQÓ.Ú!Ó�ÓQÔ�Ý_Ñ�Þ Ù Õ.Ô Ö Ò �9Ù Ò gEw#m Õ Ø}Ù Õ Ù�gRã�Ù Ò�Ü!Ú�Ó á�É�u��{Ù Ó y�Ù Ð_Ô�Ò�Õ Ö Õ Ø ÚuÓ.Ô�Ý_ÑRÞ Ù ÕQÚ g
y Ñ�Õ.Ñ�ÐQÚ Ù Ó r}Ö Ó.ÓQÔ w Þ�Ú ��q Ô�Õ Ø�Ö Ñ�Õ qTÙ ÐQÐ Ù Ò�Õ m Õ ØmÙ Õ_Õ Ø ÚuÓ.Ú!Õ Ö�y à�Ú!Ò�Ú!Ð Ù Õ.Ú gË� Ô�Ò�Õ.Ú!ÐQÒ Ù Þ Ù Ò g
Ú � ÕQÚ�ÐQÒ Ù Þ � Ú ã Ú!Ò�Õ.ÓVÔ�ÓwÜ Ö ÒRÓQÔ�ÓQÕ.Ú!Ò�Õ q Ô�Õ Ø¹���&���2Ù Ò g Ð.Ú!à Ù Ð g Þ�Ú!Ó.ÓVÕ Ö Õ Ø Ú r}Ö ÓQÓ.Ô w Ô�Þ�Ô�Õ m�Ö�y Õ Ø ÚÙ Ð.ÐQÔ ã�Ù Þ Ö�ysÙ ÒcÚ � Õ.Ú!ÐQÒ Ù Þ2Ú ã Ú!Ò�Õ q Ô�Õ ØcÙ ÕQÔ�Ý{Ú!ÓQÕ Ù Ý r Ô�Ò�Õ Ø ÚwÞ Ö Ü Ù Þ rmÙ ÓQÕ �â Ô Ö Ò�Ú!Ú!Ð.Ô�ÒRà q�Ö Ð.ßXÔ�Ò ÖMr ÕQÔ�Ý{Ô�Ó.ÕQÔ�Ü á�â Ó.Ô�Ý_ÑRÞ Ù ÕQÔ Ö Ò qTÙ Ó g�Ö Ò�Ú w#m;E Ú � Ú!Ð.Ó Ö Ò Ù Ò g ð Ö�q�{
Ô t Ð Ù Þ ¿ ý}à#�xý}L_Á Ô�ÒóÕ Ø Ú g Ú Û ÒRÔ�Õ.Ô Ö Ò Ö�y Õ Ø Ú u Ô�Ý{Ú �	Ù Ð r���u��Ç� ÝxÚ!Ü ØmÙ Ò�Ô�ÓQÝ ��qTØ Ô�Ü Ø Þ�Ô�ß�Ú
Õ Ø Ú  �Ø}Ù Ò g�mM{�j Ô�ÓQÐ Ù�{4¡ Ð m�Ù Ò�Õ r Ð Ö Õ Ö Ü Ö Þ×Ñ�Ó.Ú!ÓxÕ Ø ÚxÓ.Ú!Ò g Ô�Ò�à Ö�y ÝxÚ!Ó.Ó Ù à�Ú!Ó y9Ö Ð�Ó m Ò�Ü Ø Ð Ö�{
Ò�Ô t�Ù ÕQÔ Ö Ò �Óu Ô�Ý{Ú �	Ù Ð r Ú!Ý r Þ Ö�m Ó Ù¦�����`�F&�
�&�6� Ô�ÒrÕQÔ�ÝxÚ � ÝxÚ�Ü Ø}Ù Ò�Ô�ÓQÝ Õ Ö Õ Ù ß�Ú_Ü Ù ÐQÚ Ö�y
r Ð Ö
r Ú!Ð_Ó m Ò�Ü Ø Ð Ö Ò�Ô t�Ù ÕQÔ Ö Ò q Ô�Õ Ø Ð.Ú!Ó r Ú!Ü!Õ{Õ Ö¹���&�f��È;y�Ù Ò	Ú � ÕQÚ�ÐQÒ Ù Þ(Ú ã Ú!Ò�Õ Ù ÐQÐQÔ ã Ú!Ó q Ô�Õ Ø
ÕQÔ�Ý{Ú!ÓQÕ Ù Ý r Ô�Ò�Õ Ø Ú�Þ Ö Ü Ù Þ rmÙ ÓQÕ � Ô � Ú �RÖ Ñ�Õ Ö�y Ü Ø Ð Ö Ò Ö Þ Ö à�Ô�Ü Ù Þ Ö Ð g Ú�Ð �4½$§Z���f¾�¾����f�����$½&½$�f¾M�&�$�
Õ Ø Ú!ÒMÕ Ø Ú u Ô�Ý{Ú �	Ù Ð r ÓQÜ Ø Ú!Ý{Ú �����`�Y½;&�
�&� Õ Ö Õ Ø Ú�Ý Ö ÓQÕTÐQÚ�Ü!Ú!Ò�ÕQÞ m Ó Ù6ã Ú g ÓQÕ Ù ÕQÚ�Ô�ÒuÕ Ø Ú
ÓQÔ�Ý_Ñ�Þ Ù ÕQÔ Ö Ò Ø Ô�Ó.Õ Ö Ð m Ü Ö Ò�Ó.Ô�ÓQÕQÚ�Ò�Õ q Ô�Õ Ø Õ Ø Ú(Õ.Ô�Ý{Ú!ÓQÕ Ù Ý rXÖ�y Õ Ø Ú Ù Ð.ÐQÔ ã Ô�ÒRà�Ú � Õ.Ú!ÐQÒ Ù ÞjÚ ã Ú!Ò�Õ �Ù Ò g Ð.Ú!ÓQÕ Ù ÐQÕ.ÓVÓ.Ô�Ý_Ñ�Þ Ù ÕQÔ Ö Ò y Ð Ö Ý Õ Ø}Ù ÕwÓQÕ Ù ÕQÚ Ö Ò Ù Ó Ù Ý Ù Õ.ÕQÚ!Ð Ö�y����h�wã Ô Ö Þ Ù ÕQÔ Ö Ò�Ü Ö ÐQÐQÚ�Ü {
ÕQÔ Ö Ò ��� Ö Þ�Þ wmÙ Ükß �!ØRÖ�q Ú ã Ú!Ð � ÐQÚ Ô Ñ�Ô�ÐQÚ�Ó Ù Ð.Ú!Ü Ö Ð gVÖ�y Õ Ø Ú á�âT� Ó Ø Ô�Ó.Õ Ö Ð m�q Ô�Õ Ø ÐQÚ!Ó r Ú!Ü�ÕÕ Ö Õ Ø Ú
ÓQÔ�Ý_Ñ�Þ Ù ÕQÔ Ö Ò Ö�y Ô�Ò�Õ.Ú!ÐQÒ Ù Þ �
¥�� Ú � Õ.Ú!ÐQÒ Ù Þ'Ú ã Ú!Ò�Õ.Ó ��Ê Ú�Ò�Ü!Ú �'Ù Ò á2â<GIH ØmÙ ÓZÕ Ö ß�Ú!Ú r ÓQÑJ� {
Ü!Ô�Ú!Ò�Õ'Ô�Ò�Õ.Ú!ÐQÒ Ù Þ�Ó.Õ Ù Õ.Ú×Ô�Ò y�Ö ÐQÝ Ù Õ.Ô Ö Ò � Ó Ù�mXÙv½$§Z�M§Z��½$§;�
�&�Tð�ðQ��qTØ Ô�Ü Ø Ù Þ�Þ Ö�q Ó y�Ö Ð'ÐQÚ!Ó.Õ Ö ÐQÔ�Ò�à Ù
rmÙ ÓQÕÓ.Õ Ù Õ.Ú �)K Ñ�ÐQÕ Ø Ú!ÐQÝ Ö Ð.Ú � Ô�Õ ØmÙ Ó'Õ ÖXÙ�g ÝxÔ�Ò�Ô�ÓQÕ.Ð Ù ÕQÚ Ù Ò ¤`¥|×=¼#§2ñ�¼#�f¼#�HÈ�L Ù Ò g Ù Ò �M¼}§ ×=¼#§
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ñf¼#��¼}��n'L y�Ö Ð(Ó.Õ Ö ÐQÔ�Ò�àxÝ{Ú!ÓQÓ Ù à�Ú!ÓwÐQÚ!Ü!Ú�Ô ã Ú grÙ Ò g Ó.Ú!Ò�Õ �;KRÖ ÐZÐQÚ Ù Ó Ö ÒRÓ�Õ Öiw ÚVÓ.Ú!Ú!Ò � Õ Ø Ô�Ó
Þ Ö à�à�Ô�ÒRà Ö�y Õ Ø Ú á�âT� ÓÜ Ö ÝxÝ_Ñ�Ò�Ô�Ü Ù ÕQÔ Ö Ò Ø Ô�Ó.Õ Ö Ð m Ý_ÑRÓQÕ w Ú g�Ö ÒRÚ(Ô�Ò_Ü Ø Ð Ö Ò Ö Þ Ö à�Ô�Ü Ù Þ Ö Ð g Ú!Ð �ð Ô�Ò�Ü!ÚxÕ Ø Ú Ù ÐQÐ.Ô ã�Ù Þ Ö�y Ú ã Ú!Ò�ÕVÝ{Ú!ÓQÓ Ù à�Ú�ÓVÔ�ÒåÔ�ÒRÜ!ÐQÚ Ù ÓQÔ�Ò�àåÕQÔ�ÝxÚ�ÓQÕ Ù Ý rMÖ Ð g Ú!Ð�Ü Ù Ò�Ò Ö Õ w Ú
à�Ñ Ù Ð Ù Ò�Õ.Ú!Ú g'� Õ q�Ö�g Ô � Ú!Ð.Ú!Ò�Õ×ß�Ô�Ò g Ó Ö�y ÝxÚ!Ó.Ó Ù à�Ú!Ó Ù Ð.Ú(Ò�Ú!Ü�Ú!ÓQÓ Ù Ð m Õ Ö Ô�Ý r Þ�Ú!Ý{Ú!Ò�ÕjÕ Ø ÚTÓ m Ò {
Ü Ø Ð Ö ÒRÔ t6Ù ÕQÔ Ö Ò r Ð Ö Õ Ö Ü Ö Þ�Û Û Ð.ÓQÕ'Õ Ø Ú�Ñ�Ó.Ñ Ù Þ�Ú � ÕQÚ�ÐQÒ Ù Þ�Ú ã Ú�Ò�Õ'Ý{Ú!ÓQÓ Ù à�Ú�Ó ��n3M � Â��6� N Å��kS�Æ �_�
�`qTØ Ú!Ð.Ú Ù à Ù Ô�Ò �6� Ô�ÓTÕ Ø Ú�Ú � Õ.Ú!ÐQÒ Ù Þ'Ú ã Ú�Ò�Õ Ù Ò g Å Ô�Ó Ù Ü Ö
r#mxÖ�y Õ Ø Ú�Ó.Ú!Ò g Ú�ÐQÓ á�É/u Ù ÕTÕ Ø Ú
ÓQÚ!Ò g Ô�ÒRà	Ô�Ò�ÓQÕ Ù Ò�Õ ��qTØ Ô�Ü ØEq Ô�Þ�Þ×Ó.Ñ w ÓQÚ Ô ÑRÚ!Ò�ÕQÞ m Ü Ù Þ�Þ ×���½$¤`§;¤`��� ÝxÚ�ÓQÓ Ù à�Ú!Ó �+n/r�rmÖ ÓQÚ g Õ Ö
Õ ØmÙ Õ Ù Ð.Ú_ÝxÚ!Ó.Ó Ù à�Ú!Ó Ö�y Õ m#r Ú ��n � � Â��6�ON Å�� ` Æ � Ü Ù Þ�Þ�Ú gE¥��4¾M�
§;¤`�f�_�TÖ Ð �M¥�§;¤`�?�_½&½$�f¾M�$½$�
qTØ Ô�Ü Ø	Ù ÐQÚ{ÕQÐ Ù Ò�ÓQÝ{Ô�ÕQÕQÚ gëÙ Ý Ö ÒRà á2â Ó Ù Ó Ù ÐQÚ Ô Ñ�Ú!Ó.ÕVÕ ÖMÙ ÒRÒ�Ô Ø Ô�Þ Ù ÕQÚ�Õ Ø Ú r ÐQÚ!Ý Ù ÕQÑRÐQÚ!Þ m
ÓQÚ!Ò�Õ rmÖ ÓQÔ�ÕQÔ ã ÚTÝ{Ú!ÓQÓ Ù à�ÚTÜ Ö Ò�Õ Ù Ô�Ò�Ô�Ò�à ���M�
w Ñ�Õ y�Ö Ð qTØ Ô�Ü Ø Ô�ÕOÝxÚ Ù Ò qTØ Ô�Þ�ÚÕ.Ñ�ÐQÒRÚ gxÖ Ñ�ÕÕ Ø}Ù Õ
Ô�Õ qTÙ ÓTÜ Ö Ý r Ñ�ÕQÚ glwmÙ Ó.Ú guÖ Ò Ù Ü Ù Ñ�Ó Ù Þ�Þ m Ú!Ð.Ð Ö Ò�Ú Ö ÑRÓ(ÓQÕ Ù Õ.Ú �
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K Ô�à�Ñ�ÐQÚ �
c�� Ì
Ì Û ä Ð.Ü Ø Ô�ÕQÚ!Ü!Õ.Ñ�ÐQÚ Ö�yÙ Ògf ×=§;¤`��¤�½$§Z¤`��ájÖ à�Ô�Ü Ù Þ â Ð Ö Ü!Ú!Ó.Ó
uTØ Ú wmÙ Ó.Ô�Ü Ù Ð.Ü Ø Ô�Õ.Ú!Ü!Õ.Ñ�ÐQÚ Ö�ymÙ Ò ÖMr ÕQÔ�ÝxÔ�Ó.ÕQÔ�Ü á2â Ú�Ý r Þ Ö�m Ô�Ò�à'Õ Ø Ú u Ô�Ý{Ú �	Ù Ð r Ð Ö Þ�Þ wmÙ Ükß

ÝxÚ!Ü ØmÙ Ò�Ô�ÓQÝ Ô�Ó Ö Ñ�Õ.Þ�Ô�ÒRÚ g Ô�Ò K Ô�à�Ñ�Ð.Ú �
c�� Ì
Ì �6�-� ÕQÚ�ÐQÒ Ù ÞTÚ ã Ú!Ò�Õ.Ó Ù ÐQÚ w Ð Ö Ñ�à Ø Õ�Õ Ö Ó Ö Ý{Úá2â'|�w#m Õ Ø ÚZÜ Ö Ý{Ý_Ñ�Ò�Ô�Ü Ù ÕQÔ Ö ÒwÓ m ÓQÕ.Ú!ÝïÔ�Ò_Ý_Ñ�Ü Ø Õ Ø Ú(Ó Ù Ý{Ú qTÙ�mVÙ Ó�Ô�ÒVÕ Ø Ú(Ü Ö Ò�Ó.Ú!Ð ã�Ù ÕQÔ ã Ú
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r Ð Ö Õ Ö Ü Ö Þ ��j Ú!ÓQÓ Ù à�Ú�Ó ��Ø�Ö�q Ú ã Ú!Ð �Ù Ð.ÚxÒ Ö ÕVÐ.Ú Ô Ñ�Ô�ÐQÚ g Õ ÖåÙ ÐQÐ.Ô ã ÚxÔ�ÒrÕ Ø Ú�ÓQÚ!Ò g Ô�ÒRà Ö Ð g Ú!Ð
��K�È�K�n2� Ô�ÒrÕ Ø Ú Ö
r Õ.Ô�ÝxÔ�ÓQÕ.Ô�Ü r Ð Ö Õ Ö Ü Ö Þ �'qTØ Ô�Ü Ø�q Ú Ù ß�Ú!Ò�Ó�Õ Ø Ú ØmÙ Ð g�q�Ù ÐQÚ{ÐQÚ Ô Ñ�Ô�ÐQÚ�ÝxÚ!Ò�ÕQÓ
y9Ö ÐXÚ � Ú!Ü!Ñ�Õ.Ô�Ò�à u Ô�ÝxÚ �	Ù Ð r'�lj�Ö Ð.Ú Ö+ã Ú!Ð � Õ Ø ÚxÓ.Ú rmÙ Ð Ù Õ.Ô Ö Ò Ö�y�Ù Ð.ÐQÔ ã�Ù Þ'Ó.ÕQÐQÚ Ù ÝxÓwÔ�Ó Ù Þ�Ó Ö
Ò Ö Õ(Ò�Ú!Ü�Ú!ÓQÓ Ù Ð m#�jÙ Ò g Ó Ö Õ Ø Ú!ÐQÚ�Ô�Ó Ö Ò�Þ mcÙ Ó.Ô�Ò�à�Þ�Ú È4¡ Ù Ò guÙ ÓQÔ�Ò�à�Þ�Ú n/¡·�9Ù Ó.ÓQÑ�Ý{Ô�Ò�àVÕ ØmÙ Õ
Õ Ø ÚXÐ Ö Ñ�ÕQÔ�Ò�à rmÙ Õ Ø Ü Ù Ò w Ú g Ú g Ñ�Ü!Ú g6y Ð Ö ÝïÕ Ø Ú�Ý{Ú!ÓQÓ Ù à�Ú�Ô�Õ.ÓQÚ!Þ yÖ�_�-uTØ ÚwÜ Ö Ý{Ý_Ñ�Ò�Ô�Ü Ù ÕQÔ Ö Ò
ÐQÚ�Þ Ù ÕQÚ góØ Ô�ÓQÕ Ö Ð m�Ö�y×á�â'| Ô�ÓTß�Ú r ÕZÔ�Ò È�L÷Ù Ò gknhL��xqTØ Ú!Ð.Ú Ù ÓwÕ Ø ÚXÓQÕ Ù Õ.ÚXÐQÚ!Þ Ù ÕQÚ guØ Ô�Ó.Õ Ö Ð m
Ô�ÓwÝ Ù Ô�Ò�Õ Ù Ô�Ò�Ú g Ô�ÒuÕ Ø Ú ð�ðkg}Ù Õ Ù ÓQÕ.ÐQÑ�Ü!Õ.Ñ�ÐQÚ �Vä Þ�Þ�Õ Ø�Ö Ó.ÚVÕ Ö à�Ú!Õ Ø Ú�ÐXÐQÚ r ÐQÚ!Ó.Ú!Ò�Õ  �È | �2ð�� |
Ô�Ó Ù Ò�Ú ã Ú!Ò�Õ g ÐQÔ ã Ú�ÒcÓ.Ô�Ý_Ñ�Þ Ù ÕQÔ Ö ÒVÚ!ÒRà�Ô�Ò�ÚwÚ Ô Ñ�Ô ã�Ù Þ�Ú!Ò�ÕTÕ Ö Õ Ø Ú Ö Ò�ÚwÔ�Ò á�â)i �-j �
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Ü Ö Ò�ÓQÔ�s�Ú!Ð Ù q�Þ�ÚrÝ{Ú!Ý Ö Ð t	Ù Ò�s Ü Ö Ý{Ý_Ñ�Ò�Ô�Ü Ù ÕQÔ Ö ÒrÐ.Ú!Ó Ö Ñ�ÐQÜ!Ú�Ó�zXÕ ØmÙ Õ �j��� Ð Ö Þ�Þ�q Ù ÜkßlÜ ØmÙ Ô�Ò
Ú ã Ú!Ò�ÕQÑ Ù Þ�Þ t ÕQÚ!Ð.ÝxÔ�Ò Ù Õ.Ú!Ó�| ØmÙ Õ.Ú ã Ú!ÐZÔ�ÕQÓTÞ�Ú!Ò�à�Õ Ø�Ö Ð�ÐQÚ!Ü�Ñ�ÐQÓ.Ô ã Ú�sRÚ�n�Õ Ø Ô�Ó �
îJã�������ã�è¡ �å#úZú;ã�ì�íZçxè
È Ò_Õ Ø Ú Ö Ð.Ô�à�Ô�Ò Ù ÞukTÔ�ÝxÚ �	Ù ÐGn�n�Ð Ö Õ Ö Ü Ö Þ Ù Ó¡s�Ú!Ó.Ü!ÐQÔ�q}Ú�s Ù q Ö+ã Ú�z Ù Ò á2â Ð.Ú!Ü!Ú!Ô ã Ô�Ò�à Ù�½�¢ � ��¾`£
¾ �¤��w¥�¤ ½&½��f¾ ¤xÔ�Ò�Ô�ÕQÔ Ù ÕQÚ!Ó_Ó.Ú!Ò�s�Ô�Ò�à Ù Ò�ÕQÔ�ÝxÚ�ÓQÓ Ù à�Ú!Ó{Ô�ÝxÝ_Ú�s�Ô Ù ÕQÚ!Þ t | Ø Ú!Ò Ú���Ú!Ü�Ñ�ÕQÔ�Ò�àlÕ Ø Ú
Ð Ö Þ�Þq Ù Ükßwn�Ð Ö Ü�Ú�s�Ñ�Ð.Ú � k Ø Ô�ÓmqmÚ Ø}Ù6ã Ô Ö ÐXÔ�Ó�Ü Ù Þ�Þ�Ú�s ��¾f¾ �G¤ ½&½��(¦ ¤ ������� ¤��(� �j¢�� � ���_ä Ó Ù n}Ú!Ð	§
x Ö ÐQÝ Ù Ò�Ü!ÚTÔ�Ý¨nRÐ Ö+ã Ú�ÝxÚ!Ò�Õ Ö+ã Ú!Ð �f¾�¾ �5¤ ½&½��(¦ ¤ ������� ¤��(� �j¢�� � � z�Õ Ø Úr� ��©���������� ¤��(� ��¢�� � � n Ö Þ�Ô�Ü t
s Ö Ú!ÓÒ Ö ÕÓ.Ú!Ò�s Ù Ò Ù Ò�Õ.Ô�Ý{Ú!ÓQÓ Ù à�Ú ~9n � � x Ö Ð nÞM Ô�ÝxÝ_Ú�s�Ô Ù ÕQÚ!Þ t Ñ�n Ö ÒVÐ.Ú!Ü!Ú!Ô�n�Õ Ö x Ù Ó.ÕQÐ Ù à`§
à�Þ�Ú!Ð �-È Ò�ÓQÕ.Ú Ù sªzmÔ�Õ�s�Ú!Þ Ù�t ÓTÔ�ÕQÓ«n�Ð Ö n Ù à Ù Õ.Ô Ö ÒxÑRÒ�Õ.Ô�ÞjÕ Ø ÚwÐQÚ�ÓQÔ�Ý_Ñ�Þ Ù Õ.Ô Ö Ò Ù x9Õ.Ú!ÐTÐ Ö Þ�Þq Ù Ükß ØmÙ Ó
n�Ð Ö à�Ð.Ú!ÓQÓ.Ú�slÕ ÖMá�É k � ÕQÓ ~9nÞM¬� nRÐ Ö s�Ñ�Ü!Ô�Ò�à n3M{-�� n3M9�6È x(Õ Ø Ú{ÐQÚ!Ó.Ô�Ý_ÑRÞ Ù ÕQÔ Ö Ò®n�Ð Ö §
s�Ñ�Ü�Ú�s nÞM{ � n3M zRÒ ÖcÙ Ò�ÕQÔ�ÝxÚ!Ó.Ó Ù à�Ú ØmÙ ÓZÕ Ö q}ÚVÓ.Ú!Ò�Õ Ù Õ Ù Þ�Þ ¿ Ý�ý�Á���á�Ù v t Ü Ù Ò�Ü!Ú!Þ�Þ Ù Õ.Ô Ö Ò



¯
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Õ Ø Ñ�Ó Ù6ã�Ö ÔsRÓTÑ�Ò�Ò�Ú!Ü�Ú!ÓQÓ Ù Ð t Ü Ù Ò�Ü!Ú!Þ�Þ�Ô�Ò�à Ö xsÜ Ö ÐQÐ.Ú!Ü!ÕXÝ{Ú!ÓQÓ Ù à�Ú!Ó�z¾q�Ñ�Õ ØmÙ ÓZÕ Ø Ú�Þ�Ô Ù q�Ô�Þ�Ô�Õ tVÖ xÙ s�s�Ô�Õ.Ô Ö Ò Ù Þ}ÝxÚ�Ý Ö Ð t Ù Ò�s¨q Ö�Ö ß�ß�Ú�Ú�n�Ô�Ò�à Ö+ã Ú�Ð Ø Ú Ù s ~ n Ö ÕQÚ�Ò�Õ.Ô Ù Þ Ù Ò�Õ.Ô�Ý{Ú!ÓQÓ Ù à�Ú!Ó×Ý_ÑRÓQÕ�qmÚ
Ý Ù Ô�Ò�Õ Ù Ô�Ò�Ú�sXÔ�Ò Ù Ð Ö Þ�Þ�q Ù Ükß Ô Ñ�Ú!Ñ�Ú ��Ù Ò�s�s�Ú!Þ Ù�t Ô�ÒRà�Õ Ø Ú Ù Ò�Ò�Ô Ø Ô�Þ Ù Õ.Ô Ö Ò Ö x Ù Ü�ÕQÑ Ù Þ�Þ t |TÐ Ö Ò�à
ÓQÔ�Ý_Ñ�Þ Ù Õ.Ô Ö Ò�Ó �¿l��©���������� ¤��(� ��¢�� � � Ü Ù Ò Ù Þ�Ó Ö q}Úmq Ù Ó.Ú�s Ö ÒxÕ Ø Ú(Ñ�Õ.Ô�Þ�Ô�v Ù ÕQÔ Ö Ò Ö x2Þ Ö�Ö ß Ù+Ø Ú Ù s Ù6ã�Ù Ô�Þ Ù qRÞ�Ú
Ô�ÒóÕ Ø Ú_Ó.Ô�Ý_ÑRÞ Ù ÕQÔ Ö Ò_Ý Ö s�Ú!Þ �BÈ x Ù ÓQÕ.Ð Ù à�à�Þ�Ú!Ð n3M Y�á�É k Ô�Ó�Ð.Ú!Ü!Ú!Ô ã Ú�slzjÕ ØmÙ Ò Ö q ã Ô Ö Ñ�Ó.Þ tÙ Ò�ÕQÔ�ÝxÚ�ÓQÓ Ù à�Ú!Ó�s Ö Ò Ö Õ ØmÙ6ã ÚZÕ Ö qmÚZÓQÚ!Ò�Õ�x Ö Ð×Ý{Ú!ÓQÓ Ù à�Ú�Ó n |TÔ�Õ Ø Õ.Ô�ÝxÚ!Ó.Õ Ù ÝÀnlz Å ��~�n3M��[Á
Å ��~�n¨�wY Å ��~�n M � S t9vx� o Ö ÐQÚ Ö+ã Ú!Ð�z}Ô-x Å ��~�n M � S t9vÃÂ á�É köÚ ã Ú!ÒåÐ Ö Þ�Þ�q Ù ÜißÀs Ö Ú!ÓwÒ Ö Õ
Ò�Ú!Ú�s_Õ Ö q}Ú×Ô�Ò ã�Ö ß�Ú�s �gä Ó Ö n�n Ö Ó.Ú�s�Õ Ö Þ Ö�Ö ß Ù�Ø Ú Ù sXÜ Ö ÝÀn�Ñ�Õ Ù ÕQÔ Ö Ò(Ô�ÒXÕ Ø ÚÅÄ«opÆÇnRÐ Ö Õ Ö Ü Ö Þ	z
Þ Ù v t Ü Ù Ò�Ü�Ú!Þ�Þ Ù ÕQÔ Ö Ò_Ü Ù Ò_Ú��un�Þ Ö Ô�ÕÔ�ÝÀn�Þ�Ô�Ü�Ô�ÕjÞ Ö�Ö ß Ù�Ø Ú Ù slz+Ô � Ú � s Ö Ú�Ó×Ò Ö ÕÐQÚ Ô ÑRÔ�Ð.Ú(Ô�ÕQÓOÚ��un�Þ�Ô�Ü�Ô�Õ
Ü Ö ÝÀn�Ñ�Õ Ù ÕQÔ Ö Ò �

k Ø Ú_ÕQÐ Ù Ü!Ú�ÓVÔ�ÒÇk Ù q�Þ�Ú ��i�� Ý ÐQÚ�nRÐQÚ!Ó.Ú!Ò�Õ_Õ Ø ÚÀqmÚ Ø}Ù6ã Ô Ö Ð Ö x�Õ Ø Ú Ö n�ÕQÔ�Ý{Ô�Ó.ÕQÔ�Ürn�Ð Ö Õ Ö Ü Ö Þ
|TÔ�Õ Ø Õ Ø Ú_Þ Ù v t Ü Ù Ò�Ü!Ú!Þ�Þ Ù Õ.Ô Ö ÒMÝ{Ú!ÓQÓ Ù à�Ú Ù Ò�Ò�Ô Ø Ô�Þ Ù Õ.Ô Ö Ò�Ô�Ò Ù�×�� � � �(��¤�� á2â Ó.Ô�Ý_ÑRÞ Ù ÕQÔ Ö Ò Ö xâ-ß Ì �r~ k Ø Ú�ÕQÐ Ù Ü!ÚbÕ Ù qRÞ�ÚbÔ�ÓZÕ Ö q}ÚVÐ.Ú Ù sóÔ�Ò�Õ Ø ÚVÓ Ù Ý{Ú�| Ù�tcÙ Ó(Õ Ø Ú Ö ÒRÚXÔ�ÒÈk Ù q�Þ�Ú �ji��C� z
Ú���Ü!Ú�n�ÕÕ ØmÙ Õ'Õ Ø Ú!ÐQÚTÔ�Ó Ù Ð Ö Þ�Þ�q Ù ÜkßZÔ�Ò�s�Ô�Ü Ù Õ Ö Ð2Ü Ö Þ�Ñ�ÝxÒ � ÆrÔ�ÒRÓQÕQÚ Ù s Ö x Ù q�Þ Ö Ükß�Ô�Ò�àTÜ Ö Þ�ÑRÝxÒ
Æ �/��È ÒXÓQÕ.Ú�n � z�x Ö Ð�Ú�� Ù ÝÀn�Þ�Ú�z á2â � ÐQÚ!Ü�Ú!Ô ã Ú!ÓÕ Ø ÚÓ.ÕQÐ Ù à�à�Þ�Ú�Ð Â Ì �kâ Ì �&Ä�� Ì ¯ Æ Ù Õ á�É k � Ä��/É Ì �
o�Ú!ÓQÓ Ù à�Ú Ù Ò�Ò�Ô Ø Ô�Þ Ù Õ.Ô Ö Ò Ù Ò�s_Ð Ö Þ�Þ�q Ù Üiß�Ü Ù Ò�qmÚ Ù6ã�Ö Ô�s�Ú�s�s�Ñ�Ú(Õ Ö Õ Ø Ú(Ú��un�Þ Ö Ô�Õ Ù ÕQÔ Ö Ò Ö x2Õ Ø Ú
Þ Ö�Ö ß Ù+Ø Ú Ù spx9Ð Ö Ý Õ Ø Ú_Ò�Ú���ÕwÐ Ù Ò�s Ö Ý ã�Ù ÐQÔ Ù Õ.ÚXÔ�ÒMÕ Ø Úrx�Ñ�ÕQÑ�Ð.Ú_Þ�Ô�Ó.Õ�z Ä���Ý Í � k Ø Ú_Ú�ÊjÚ!Ü!Õ Ö x
Õ Ø ÚXÓ.ÕQÐ Ù à�à�Þ�Ú!ÐTÔ�ÓTÔ�Ò{Õ Ø ÚËx9Ñ�ÕQÑRÐQÚ Ö x á2â � ~;Ä��/É
àj�$�

È Õ ØmÙ Ó}qmÚ�Ú!ÒMÓ Ø�Ö |TÒÇÌ ýTÉ�Í Õ ØmÙ Õ}kTÔ�ÝxÚ �	Ù ÐGnÀ|TÔ�Õ Ø Þ Ù v t Ü Ù ÒRÜ!Ú!Þ�Þ Ù ÕQÔ Ö ÒcÜ Ù Òpn�Ð Ö s�ÑRÜ!Ú
Ó Ö Ü Ù Þ�Þ�Ú�sÏÎQÓQÑ�nmÚ!Ð.Ü!ÐQÔ�Õ.Ô�Ü Ù ÞTÓGn}Ú!Ú�sRÑ�n�ÐÑz'Ô � Ú � Ó.Ñ�ÐGn Ù ÓQÓ�Õ Ø ÚxÓQÔ�Ý_Ñ�Þ Ù ÕQÔ Ö Ò�ÓTÜ�ÐQÔ�ÕQÔ�Ü Ù Þ¬n Ù Õ Ø q t
Õ Ø ÚXÜ ØmÙ Ò�Ü!Ú Ö x ØmÙ6ã Ô�ÒRà�|TÐ Ö Ò�à_Ü Ö Ý¨n�ÑRÕ Ù Õ.Ô Ö Ò�Ó�n�Ð Ö s�ÑRÜ!ÚXÜ Ö ÐQÐQÚ�Ü!ÕwÐQÚ!Ó.Ñ�Þ�ÕQÓ � Æ t Ô�Ý{ÝxÚ�sRÔ<§Ù ÕQÚ�Þ t s�Ô�Ó.Ü Ù Ð5s�Ô�Ò�à_Ð Ö Þ�Þ�Ú�spq Ù ÜkßcÜ Ö Ý¨nRÑ�Õ Ù ÕQÔ Ö Ò�Ó�Õ Ø Ô�ÓZÜ ØmÙ Ò�Ü�ÚVÔ�ÓTÞ Ö Ó.Õ«x Ö ÐTÕ Ø Ú Ù à�à�ÐQÚ!Ó.ÓQÔ ã Ú
Ü Ù Ò�Ü�Ú!Þ�Þ Ù ÕQÔ Ö Ò®n Ö Þ�Ô�Ü t#�Zä n}Ú!ÐMx Ö Ð.Ý Ù ÒRÜ!ÚXÜ Ö Ý¨n Ù ÐQÔ�Ó Ö Ò Ö xÕ Ø Ú_Õ	| Ö z ØRÖ |×Ú ã Ú!Ð�zgÔ�ÓZÐQÚ!Þ Ù ÕQÚ�s
Õ Ö Õ Ø Ú�Ó.Ô�Ý_Ñ�Þ Ù ÕQÔ Ö ÒXÝ Ö s�Ú!Þ �jä Ò Ù Þ t ÓQÔ�Ó�q tc� Ú�Ô Ø Ú!Ð Ù Ò�s K Ñ á Ô�Ý Ö Õ Ö Ì ¯
Ä�Í Ó Ø�Ö |TÓTÕ Ø}Ù Õ�Þ Ù v t
Ü Ù Ò�Ü�Ú!Þ�Þ Ù ÕQÔ Ö ÒåÜ Ù Ò Ù ÐGqRÔ�Õ.Ð Ù ÐQÔ�Þ tcÖ Ñ�ÕGn}Ú!ÐMx Ö Ð.Ý Ù à�à�Ð.Ú!ÓQÓ.Ô ã Ú_Ü Ù ÒRÜ!Ú!Þ�Þ Ù ÕQÔ Ö Ò Ù Ò�s ã Ô�Ü!Ú ã Ú!Ð.Ó Ù z
Ô � Ú ��Ö ÒRÚ_Ü Ù ÒrÜ Ö Ò�ÓQÕ.ÐQÑ�Ü�Õ_Ú���ÕQÐQÚ�ÝxÚ_Ü Ù ÓQÚ!Ó�x Ö ÐwÞ Ù v trÙ Ò�s Ù à�à�Ð.Ú!ÓQÓ.Ô ã Ú_Ü Ù Ò�Ü!Ú!Þ�Þ Ù Õ.Ô Ö ÒrÓQÑ�Ü Ø
Õ ØmÙ Õ(Ô-x Ö Ò�ÚrnRÐ Ö Õ Ö Ü Ö Þ'Ú���Ú!Ü!ÑRÕQÚ!ÓXÔ�ÒÓÒzÕQÔ�ÝxÚwÑ�Ó.Ô�Ò�àxíÔn�Ð Ö Ü�Ú!ÓQÓ Ö ÐQÓ�z2Õ Ø Ú Ö Õ Ø Ú!ÐwÑ�Ó.Ú!ÓrÒ'í
ÕQÔ�ÝxÚ � ß Ú ã Ú!ÐQÕ Ø Ú!Þ�Ú!ÓQÓ�zTÚ!ÝÀn�Ô�ÐQÔ�Ü Ù Þ�Ú ã Ô�s�Ú!Ò�Ü�ÚcÔ�Ó�ÐQÚ�n Ö Ð.ÕQÚ�sÕÎQÓQÞ�Ô�à Ø Õ.Þ t ÐuÔ�ÒÖx Ù6ã�Ö Ð Ö xwÞ Ù v t
Ü Ù Ò�Ü�Ú!Þ�Þ Ù ÕQÔ Ö ÒÀx Ö Ð×Ü�Ú!ÐQÕ Ù Ô�ÒuÓQÔ�Ý_Ñ�Þ Ù ÕQÔ Ö Ò Ù n�nRÞ�Ô�Ü Ù ÕQÔ Ö ÒRÓ �
îHã��j�Ø×�å#å#ë}ã�úZò-ã�ì�íZçxè
o�Ñ�Ü Ø Þ�Ô�ß�ÚÙ� ��©��À���j��� ¤���� ��¢�� � � s�Ú!Þ Ù�t ÓwÕ Ø Ú Ù Ò�ÒRÔ Ø Ô�Þ Ù ÕQÔ Ö Ò Ö xÚ���ÕQÚ!Ð.Ò Ù ÞOÚ�Ê Ú�Ü!ÕQÓ�Ñ�n Ö ÒuÐ.Ú�§
Ü!Ú!Ô ã Ô�ÒRà Ù Ó.ÕQÐ Ù à�à�Þ�Ú�Ð Ù Õ á`Ú krz±� ��©�� �5¤ £ ¤ ¦�� �Û �j¢�� � � sRÚ!Þ Ù�t Óms�Ô�Ó.Ü Ù Ð5s�Ô�Ò�à�Ú!Ò�ÕQÐQÔ�Ú!Ó Ö ÒåÕ Ø Ú
ÓQÕ Ù ÕQÚXÓ.Õ Ù Üiß ð�ð£��ð�Ø�Ö ÑRÞs�Õ Ø ÚwÐQÚ!Ü Ö Ý¨n�ÑRÕ Ù Õ.Ô Ö Ò Ù x9ÕQÚ�ÐTÐ Ö Þ�Þ�q Ù Üiß_Õ Ö ÕQÔ�ÝxÚ³Ü Yöá`Ú köÐ.Ú Ù Ü ØÙ Ó.Õ Ù Õ.Ú(Õ ØmÙ ÕÚ�� Ù Ü!ÕQÞ t Ý Ù ÕQÜ Ø Ú�Ó Ö Ò�ÚTÞ Ö à�à�Ú�s_Ô�Ò ðRðp����Ý Õ Ø Ú}Þ L Ô�ÓÕ Ø ÚZÓ Ù ÝxÚ Ù ÓOÕ Ø Ú Ö Ò�ÚÙ ÕTÕ Ø}Ù ÕTÓQÕ Ù Õ.Ú�z�Õ Ø Ú!ÒuÔ�ÝxÝ_Ú�s�Ô Ù ÕQÚ�Þ t}ß Ûu¥«à " ��� ê[� � Ý Õ Ö_á`Ú krz�Õ Ø ÚwÕQÔ�ÝxÚ}qmÚ�x Ö ÐQÚwÐ Ö Þ�Þ�q Ù ÜkßÖ Ü�Ü!Ñ�ÐQÚ�s � k Ø ÑRÓ�z�Þ Ù v t Ð.Ú!Ú ã�Ù Þ�Ñ Ù ÕQÔ Ö Ò¨n�Ð.Ú ã Ú!Ò�Õ.Ó«x9Ð Ö ÝïÕ Ø ÚwÑ�Ò�Ò�Ú!Ü�Ú!ÓQÓ Ù Ð t ÐQÚ!Ü Ö Ý¨n�ÑRÕ Ù Õ.Ô Ö Ò
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Ö xmÜ Ö ÐQÐ.Ú!Ü!Õ�ÓQÕ Ù ÕQÚ!Ó Ù Ò�sVÔ�Ó�Õ Ø Ú!Ð.Ú�x Ö ÐQÚ«n�Ð Ö ÝxÔ�Ó.Ô�ÒRà×Ô�ÒXÓ.Ô�Ý_ÑRÞ Ù ÕQÔ Ö ÒZÝ Ö s�Ú!Þ�Óª| Ø Ú!ÐQÚ�Ú ã Ú!Ò�ÕQÓ¡s Ö
Ò Ö ÕZÝ Ö s�Ô-x t ÓQÕ Ù Õ.Ú!Ó ~ ÎQÐ.Ú Ù sí§ Ö Ò�Þ t Ð_Ú ã Ú!Ò�ÕQÓ �$�Zä Ó.Ú!ÐQÔ Ö ÑRÓ(Þ�Ô Ù q�Ô�Þ�Ô�Õ tVÖ xsÕ Ø Ô�Ó Ö n�ÕQÔ�ÝxÔ�v Ù ÕQÔ Ö Ò
Ô�Ó Ù à Ù Ô�Ò Ù s�s�Ô�ÕQÔ Ö Ò Ù Þ�ÝxÚ!Ý Ö Ð t�Ù Ò�syq Ö�Ö ß�ß�Ú!Ú�nRÔ�ÒRà Ö+ã Ú!Ð Ø Ú Ù slz»q�Ñ�Õ Ù Þ�Ó ÖÓ~�Ù Ò�såÝ Ù Ô�ÒRÞ t��
Õ Ø ÚTÜ Ö Ò�ÓQÔ�s�Ú�Ð Ù qRÞ�Ú�Ü Ö Ý¨n�Þ�Ô�Ü Ù Õ.Ô Ö Ò Ö xmÕ Ø Ú�kTÔ�Ý{Ú �	Ù Ð5nXÜ Ö s�ÚmÌ/î�î Í�� k ÖZã Ú!Ð.Ô<x t Ú�ï�ÑRÔ ã�Ù Þ�Ú!Ò�Ü!ÚÖ x«Þ LV� ÓwÕ Ø Ú�n�Ð Ö Õ Ö Ü Ö ÞOÝ_Ñ�ÓQÕ}s�Ð Ù | Ù Ò�såÞ Ö àxÜ Ö n�Ô�Ú!Ó Ö xTÕ Ø Ú�Þ L Ô�ÒMÚ ã Ú!Ð t ÓQÕ Ù ÕQÚ_Ó Ù6ã Ô�Ò�à
ÓQÕQÚ�n ~olRmqpG�u�$� Þ�Ò Ù |�Ú Ù ß�Ú!ÐÀ� ��©�� �G¤ £ ¤ ¦�� �Û ��¢�� � � Ó.ÕQÐ Ù ÕQÚ�à trÖ ÒRÚ_Ü Ö Ñ�Þ�s Ù Þ�Þ Ö |ëðkÑRÝ¨n�Ô�Ò�à
x Ö Ð5| Ù ÐGs Ö Ò�Þ t Ô-x�Ò Ö ÝxÚ!Ó.Ó Ù à�Ú ØmÙ Ó Ù Ð.ÐQÔ ã Ú�s�Ó.Ô�ÒRÜ!ÚXÐ Ö Þ�Þq Ù Ükß �
î¡ñ��j�Ø×�òxúZú�ó±ñÑ �ô
k Ø ÚÓsRÔ<ÊjÚ!Ð.Ú!Ò�Ü!Ú Ö x ã Ô�Ð.ÕQÑ Ù Þ(Õ.Ô�Ý{Ú�Ô�ÒõqmÚ!Õ	|�Ú!Ú!ÒöÕ Ø ÚåÓQÕQÐ Ù à�à�Þ�Ú!Ð nÀö z�Ü �j~9n¨ö`� z Ù Ò�sîÔ�ÕQÓÙ Ü!Õ.Ñ Ù ÞÚ6Ê Ú!Ü�Õ Ù Õ(ÕQÔ�Ý{ÚmÜ ��~�n¨ö`� S t9v¾~�������Â á`Ú k�Ü Ù Ò Ù à Ù Ô�Òwq}Ú Ö+ã Ú!Ð�ðkÑ�Ý¨n}Ú�slz}Ó Ù6ã Ô�Ò�à
Õ Ø Ú�Ü Ö ÝÀn�Ñ�Õ Ù ÕQÔ Ö Ò(ÕQÔ�Ý{Úlx Ö Ð2Õ Ø Ú�ÐQÚ!Ó.Ô�Ý_ÑRÞ Ù ÕQÔ Ö Ò Ö x�Ú ã Ú!Ò�ÕQÓ'Ô�ÒrqmÚ�Õ	|×Ú!Ú�ÒÈÌ Ü �j~9n¨ö`� � Ü �j~9nÀö`� St9v¾~9�6���5�$��t9v¾~9�6��� Ô�Ó×Õ Ø ÚXÞ Ö�Ö ß Ù+Ø Ú Ù s{Ô�ÝÀn Ö ÓQÚ�s�q t Õ Ø ÚwÚ���ÕQÚ�ÐQÒ Ù Þ�Ú ã Ú!Ò�ÕTÜ Ù ÐQÐQÔ�Ú�s®q t�n¨öM�
÷rø`ùuñ�ô{ú�û±ülý�ïmø`ùuþÑùuûªÿ�ú(ûªüw×�òxúZú�ó±ñÑ �ôë��÷±ñ�ú�û��
Æ×Ú!Ó.Ô�s�Ú!ÓÕ Ø Ú¬n Ö Ó.ÕGn Ö Ò�Ô�Ò�à Ö xmÚ!Ð.Ð Ö ÒRÚ Ö Ñ�Ó'Ý{Ú!ÓQÓ Ù à�Ú Ù Ò�sXÓ.Õ Ù ÕQÚ Ù Ò�Ò�Ô Ø Ô�Þ Ù ÕQÔ Ö Ò(Ñ�Ò�ÕQÔ�Þ�Ô�Õ�ÕQÑ�Ð.Ò�ÓÖ Ñ�ÕwÕ Ø}Ù Õ(Õ Ø Ú tMÙ ÐQÚXÒ Ö Õ(Ð.Ú�n�Ð Ö sRÑ�Ü!Ú�s Ô�Ò�Õ Ø ÚVÐ.Ú�n}Ú Ù Õ.Ú�srÓQÔ�Ý_Ñ�Þ Ù Õ.Ô Ö Òlz Ö Õ Ø Ú!ÐwÕQÚ!Ü Ø ÒRÔï�Ñ�Ú�ÓØmÙ6ã Úrq}Ú!Ú!ÒrÓ.ÕQÑ�sRÔ�Ú�sMÕ Ö q�Ð.Ú Ù ß�Ü Ù ÓQÜ Ù s�Ú!Ó Ö x×Ð Ö Þ�Þ�q Ù Ükß�Ó Ù ÓZÚ Ù Ð.Þ tuÙ Ó@n Ö ÓQÓ.Ô�q�Þ�Ú �Xâ Ð Ù ß Ù Ó ØÙ Ò�s ð Ñ�qRÐ Ù Ý Ù Ò�Ô Ù Ò Ì�� ¯�Í zOÜ Ö ÝÀn Ù Ð Ù q�Þ�Ú_Õ Ö Õ Ø Ú�Ü Ù Ð.ÐQÔ�Ú!Ð{Ò�ÑRÞ�Þ�ÝxÚ�ÓQÓ Ù à�Ú Ù n�n�Ð Ö�Ù Ü Ø z Ù Õ	§
Õ Ù Ü ØîÙ Þ�Ô�ÝxÔ�ÕQÚ�s Ù Ý Ö Ñ�Ò�Õ Ö xwÓQÕ Ù ÕQÚuÔ�Òux Ö ÐQÝ Ù Õ.Ô Ö ÒMÕ Ö Ý{Ú!ÓQÓ Ù à�Ú!Ó_Õ Ö n�Ð.Ú ã Ú�Ò�Õ{ÐQÚ!Ü�Ñ�ÐQÓ.Ô ã Ú
Ð Ö Þ�Þ�q Ù Üiß�Ó�Ô�ÒrÜ t Ü!Þ�Ô�Ü dXá2â Ó � k Ø Ô�Ó�Ô�Òux Ö ÐQÝ Ù ÕQÔ Ö Ò Ù Þ�Þ Ö |TÓ á�â Ó�Õ Ö�� Þ�ÕQÚ!Ð Ö Ñ�ÕbÝxÚ!Ó.Ó Ù à�Ú!Ó
q Ù Ó.Ú�s Ö ÒÇn�ÐQÚ!Ú�Ý¨n�Õ.Ú�s ~HÖ q�Ó Ö Þ�Ú�ÕQÚ � ÓQÕ Ù ÕQÚ�ÓVÕ Ö qmÚ{Ú ã Ú�Ò�Õ.Ñ Ù Þ�Þ tMÙ Ò�Ò�Ô Ø Ô�Þ Ù ÕQÚ�sÓq t Ü Ø}Ù ÓQÔ�Ò�àÙ Ò�ÕQÔ�ÝxÚ�ÓQÓ Ù à�Ú!Ó_Ü�Ñ�ÐQÐ.Ú!Ò�ÕQÞ t Ô�ÒlÕ.Ð Ù ÒRÓQÔ�Õ � � Ú!Þ Ù Õ.Ú�s Õ Ö Õ Ø Ú ~ Ü Ö ÒRÓQÚ!Ð ã�Ù ÕQÔ ã Ú �� ��Û ��Ý ¤ Ý � ���Ù Þ�à Ö ÐQÔ�Õ Ø Ýyz á Ñ�q Ù Ü Ø Ú ã ÓQß t z ð�Ø | Ù Ð.ÕGv Ù Ò�s � Ú!Ô�Ó.Ó Ø}Ù6ã Ú�s�Ú ã Ú!Þ Ö n}Ú�s Ù_U � ¢ ¤��G¤ Ý �G���(� ��j���
n�Ð Ö Õ Ö Ü Ö Þ}Ì ÉjÉ�Í Õ ØmÙ Õ Ù Þ�Þ Ö |TÓ Ö nRÕQÔ�ÝxÔ�ÓQÕ.Ô�Ü Ù Þ�Þ t Ü�Ð Ö Ó.ÓQÔ�Ò�à�Õ Ø ÚVÞ Ù àÀq Ö Ñ�Ò�slz¾q�ÑRÕ Ö Ò�Þ t Ñ�nåÕ ÖÙ Õ.Ô�Ý{Ú«|TÔ�Ò�s Ö |lÑ�n�n}Ú!ÐTÚ�s�à�Ú � Ä Ù ÑRÓ Ù Þ�Ô�Õ t�ã Ô Ö Þ Ù ÕQÔ Ö ÒRÓ�Ü Ù Ò Ö Ò�Þ t Ù Ê Ú�Ü!ÕTÕ Ø ÚwÕ.Ô�Ý{Ú¬n}Ú!Ð.Ô Ö s
Ô�Òãq}Ú!Õ	|�Ú!Ú!Ò Õ Ø Úp|TÔ�Ò�s Ö | Ú�s�à�Ú Ù Ò�slÕ Ø ÚóÞ Ù àÓq Ö ÑRÒ�slz�Õ Ø Ñ�Ó{Þ�Ô�Ý{Ô�Õ.Ô�Ò�à ~ Õ Ø ÚuÐQÚ!Þ Ù ÕQÔ ã Ú �
Þ�Ú�Ò�à�Õ ØuÖ xÐ Ö Þ�Þq Ù ÜkßxÜ ØmÙ Ô�ÒRÓ � k Ø Ú ð��Tä	��ð n�Ð Ö Õ Ö Ü Ö Þlq t
� Ô�Üiß�Ú!Ò�Ó Ù Ò�s � Ú t Ò Ö Þ�s�ÓrÌ � � Í zÙ Þ�Õ Ø�Ö Ñ�à ØuÙ Þ�Þ Ö |TÔ�Ò�à Ö n�Õ.Ô�ÝxÔ�ÓQÕ.Ô�ÜZÓQÔ�Ý_Ñ�Þ Ù Õ.Ô Ö Ò�n�Ð Ö à�Ð.Ú!ÓQÓ.Ô Ö Òlz¾n�Ð Ö�Ø Ô�q�Ô�ÕQÓZÕ Ø Ú�n�Ð Ö n Ù à Ù Õ.Ô Ö ÒÖ xTÑ�Ò�Ü Ö ÝxÝxÔ�Õ.ÕQÚ�s�Ú ã Ú!Ò�ÕQÓ�Õ Ö�Ö Õ Ø Ú!Ð á�â Ó � k Ø Ú!ÐQÚ�x Ö ÐQÚjz'Ð Ö Þ�Þ�q Ù ÜißóÜ Ù Ò Ö Ò�Þ t q}Úp�� ��� �jÕ Ö
Ó Ö Ý{Ú á�â Ù Ò�s	Ü Ù ÓQÜ Ù s�Ú!Ó Ö xwÐ Ö Þ�Þ�q Ù ÜißåÜ Ù ÒòÒRÚ ã Ú!Ð Ö Ü!Ü!Ñ�Ð � o Ù s�Ô�ÓQÚ!Õ.ÕQÔ	z �	Ù Þ�Ð Ù Ò�s Ù Ò�s
o�Ú!ÓQÓ.Ú!ÐQÓ.Ü Ø ÝxÔ�ÕQÕ}|TÔ�Õ Ø Õ Ø Ú!Ô�Ð«n�Ð Ö Õ Ö Ü Ö ÞjÜ Ù Þ�Þ�Ú�s��¨��� "�£G��� �(��ªx9ÐQÚ�Ú�v!Ú�Õ Ø ÚwÓGn Ù ÕQÔ Ù ÞmÓ5n�ÐQÚ Ù s�Ô�Ò�àÖ xTÑ�Ò�Ü Ö ÝxÝxÔ�Õ.ÕQÚ�s�Ú ã Ú!Ò�ÕQÓ�Ô�ÒåÓ Ö Ü Ù Þ�Þ�Ú�s��à���¤��5¤��� "������ Ûu¤ ��� ¤�� ~9á2â \ � þ�� z»s�Ú � Ò�Ú�s Ù Ó
Õ Ø ÚXÓ.Ú!Õ Ö x á2â ÓTÕ ØmÙ Õ�Ü Ù ÒÈq}ÚwÔ�Ò��mÑ�Ú!ÒRÜ!Ú�swq txÙ ÝxÚ!Ó.Ó Ù à�Ú«x9Ð Ö Ý á�â \ Ù Õ�ÕQÔ�ÝxÚ³Ü ��~�n¨� S þ
ÐQÚ!Ó5nmÚ!Ü�ÕQÔ�Ò�à	Ü Ö Ý¨nRÑ�Õ Ù ÕQÔ Ö ÒåÕQÔ�ÝxÚ�Ó vMÙ Ò�s	Ü Ö ÝxÝ_ÑRÒ�Ô�Ü Ù Õ.Ô Ö ÒóÕQÔ�ÝxÚ!Ó�� � k Ø Ú �rÖ Þ-x Ù Þ�à Ö §
ÐQÔ�Õ Ø Ý Ú!Ò�Ó.Ñ�ÐQÚ!Ó_Õ ØmÙ ÕwÕ Ø ÚxÚ�ÊjÚ!Ü!Õ.Ó Ö x Ù ÒMÑRÒ�Ü Ö Ý{ÝxÔ�ÕQÕ.Ú�s�Ú ã Ú�Ò�Õ�à�Ú�Ò�Ú!Ð Ù ÕQÚ�sÇq trá2â \ Ù ÐQÚ
Þ�Ô�Ý{Ô�Õ.Ú�s_Õ ÖxÙ Ó5n Ø Ú!Ð.Ú Ö x Ù Ü Ö Ý¨n�ÑRÕ Ù qRÞ�Ú ~HÖ Ð(ÓQÚ�Þ�Ú�Ü!Õ Ù q�Þ�Ú � Ð Ù s�Ô�Ñ�Ó Ù Ð Ö ÑRÒ�s á2â \ z Ù Ò�s�Õ Ø Ú
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ä ÓQÔ�ÝxÔ�Þ Ù ÐwÔ�s�Ú Ù�Ö xÈÎ.Þ�Ô�Ý{Ô�Õ.Ô<Ò�à{Õ Ø Ú Ö n�Õ.Ô�ÝxÔ�ÓQÝÀÐxÕ ÖóÖ+ã Ú!Ð.Ü Ö Ý{Ú_Ð Ö Þ�Þ�q Ù Üiß Ö+ã Ú�Ð Ø Ú Ù sãn Ö §
ÕQÚ�Ò�Õ.Ô Ù Þ�Ó×Ô�ÓTÕ Ö Ù s ã�Ù Ò�Ü�Ú�Ü Ö Ý¨nRÑ�Õ Ù ÕQÔ Ö Ò�Ó[q t Î5|TÔ�Ò�s Ö |TÓGÐbÝ Ö+ã Ô�Ò�à Ö+ã Ú!Ð�ÓQÔ�Ý_Ñ�Þ Ù Õ.Ú�s_ÕQÔ�Ý{Ú �
Þ�ÒuÕ Ø Ú Ö ÐQÔ�à�Ô�Ò Ù Þl| Ö Ð.ß Ö x ð�Ö ß Ö Þ	z�Æ�ÐQÔ�ÓQÜ Ö Ú Ù Ò�s � Ô�Ú!Þ Ù Ò�s Ì ¯ î Í z�Õ Ø ÚÈ¥�� ¦��(�2�p¢�� ¥�¤ ê¡�(�u£Ý � êã~ opk � � n�Ð Ö Õ Ö Ü Ö Þ	z�Ò�Ú!Ô�Õ Ø Ú�ÐTÔ�Ò�Õ.Ú!ÐQÒ Ù ÞjÒ Ö ÐTÚ���Õ.Ú!ÐQÒ Ù ÞjÚ ã Ú!Ò�ÕQÓ � |TÔ�Õ Ø Ü �j~9���43 Ü S�5Ù Ð.Ú Ù Þ�Þ Ö |×Ú�suÕ Ö q}Ú_ÓQÔ�Ý_Ñ�Þ Ù ÕQÚ�suÔ�ÒåÕ Ø Ú_Õ.Ô�ÝxÚr|TÔ�Ò�s Ö | Ì Ü � Ü S65 � zªq�Ñ�Õ Ù ÐQÚ�n Ö ÓQÕ5n Ö Ò�Ú�s
x Ö ÐXÕ Ø Ú_ÒRÚ���ÕVÕ.Ô�Ý{Ú�|TÔ�Ò�s Ö | Ì Ü S65�� Ü S � 5 �$� k«| Ö Ú ã Ú!Ò�ÕQÓ �xÙ Ò�s � P Õ.Ô�Ý{Ú!ÓQÕ Ù ÝÀnmÚ�s
Ü �j~9���rÙ Ò�s�Ü �j~9� P � Ð.Ú!ÓGn}Ú!Ü!Õ.Ô ã Ú!Þ t Õ Ø Ú!Ð.Ú�x Ö ÐQÚlÜ Ù Ò Ö Ò�Þ t q}Ú	Ó.Ô�Ý_Ñ�Þ Ù ÕQÚ�sîÔ�ÒÏn Ù Ð Ù Þ�Þ�Ú!Þ�Ô-Ê7 Ü �j~9��� ` Ü �j~9� P � 7 Y 5 �*8�Ù ÕQÑ�Ð Ù Þ�Þ t z'Õ Ø Úpn�Ð Ö Õ Ö Ü Ö ÞTÔ�Ó�Ô�ÒÇx Ù6ã�Ö Ð Ö x�Ó.Ô�Ý_ÑRÞ Ù ÕQÔ Ö ÒóÝ Ö su§
Ú!Þ�Ó�|TÔ�Õ ØòÙ Þ Ö | ã�Ù Ð.Ô Ù ÕQÔ Ö Ò Ö x(Ú ã Ú!Ò�Õ Ö Ü!Ü!Ñ�Ð.ÐQÚ!Ò�Ü�Úws�Ô�ÓQÕ Ù Ò�Ü!Ú�Ó_ÐQÚ!Þ Ù Õ.Ô ã Ú_Õ Ö Õ Ø Ú¨|TÔ�Ò�s Ö |
ÓQÔ�v!Ú � Ä Ö Ý¨n Ù ÐQÚ�sóÕ ÖuÙ ÕQÔ�ÝxÚ�§�ÓQÕ.Ú�n�n}Ú�såÓQÔ�Ý_Ñ�Þ Ù Õ.Ô Ö Òlz�opk � s Ö Ú!ÓXÒ Ö Õ Ù | Ù Ô�Õ(Õ Ø Ú_Ü Ö Ý�§
n�Þ�Ú!Õ.Ô Ö Ò Ö x � ����Ú ã Ú!Ò�ÕQÓ � |TÔ�Õ Ø Ü Á Ü �j~9��� Y Ü S95 | Ø Ô�Ü Ø | Ö Ñ�Þ�s_Ü Ù Ñ�Ó.ÚXÔ�s�Þ�Ú@n�Ð Ö Ü!Ú!ÓQÓ Ö Ð.ÓÙ ÕwÕ Ø Ú_Ú!Ò�s Ö xTÚ Ù Ü Ø ÕQÔ�ÝxÚ�|TÔ�Ò�s Ö |rz¾q�Ñ�ÕwÔ�Ò ã�Ö ß�Ú!Ó Ù Ò Ù ÕQÕQÚ�Ý¨n�ÕZÕ Ö Ý Ö+ã ÚXÕ Ø Ú�|TÔ�Ò�s Ö |Ù ÓTÓ Ö�Ö Ò Ù ÓZÕ Ø ÚwÒ�Ñ�Ý�q}Ú!Ð Ö xÚ ã Ú!Ò�Õ.Ó(Õ Ö q}ÚwÚ���Ú!Ü!Ñ�Õ.Ú�s®x Ù Þ�Þ�Ó¬q}Ú!Þ Ö | Ù Ü!Ú!ÐQÕ Ù Ô�Ò�Õ Ø Ð.Ú!Ó ØRÖ Þ�s �
Þ�Ò Ö ÐGs�Ú�ÐVÕ Ö ß�Ú!Ú�n	Ý Ö+ã Ô�ÒRàxÕ Ø ÚxÕQÔ�Ý{Ú�|TÔ�Ò�s Ö |rz á2â Ó Ù ÐQÚ¨n Ö Þ�Þ�Ú�syx Ö ÐVÕ Ø ÚxÕ.Ô�ÝxÚ!Ó.Õ Ù ÝÀnÖ xÕ Ø Ú!Ô�Ð(Ú Ù ÐQÞ�Ô�Ú!ÓQÕZÒ�Ú���Õ(Ú ã Ú!Ò�Õ«Ü \ ~9���r~ n Ö Þ�Þ�Ô�Ò�à�Õ Ù ß�Ú!Ó}n�Þ Ù Ü!ÚbÓQÔ�Ý_Ñ�Þ�Õ Ù Ò�Ú Ö ÑRÓQÞ t |TÔ�Õ Ø Ú ã Ú�Ò�Õ
n�Ð Ö Ü�Ú!ÓQÓ.Ô�ÒRà �TÙ Ò�sxÕ Ø Ú@|TÔ�Ò�s Ö | Ô�Ó Ù s ã�Ù Ò�Ü!Ú�sxÕ Ö ÝxÔ�Ò \ Ü \ ~���� � Ý{Ô�Ò \ Ü \ ~9��� S*5 �¬~ k Ø Ú(Ò�Ú���Õ
ÓQÚ�Ü!ÕQÔ Ö Òã|TÔ�Þ�ÞÓ ØRÖ |ïÕ Ø Ú�Ú�ï�Ñ�Ô ã�Ù Þ�Ú�Ò�Ü!Ú Ö x(Õ Ø Úp|TÔ�Ò�s Ö |÷Þ Ö |�Ú!ÐXÚ�s�à�Úps�Ú!ÕQÚ�ÐQÝxÔ�Ò Ù ÕQÔ Ö ÒrÕ ÖdmÚ k Ü Ö Ý¨nRÑ�Õ Ù ÕQÔ Ö Ò �/� � q ã Ô Ö Ñ�Ó.Þ t Õ Ø Ú Ù s ã�Ù Ò�Õ Ù à�Ú Ö x@opk � Ù Ò�srÐ.Ú!Þ Ù Õ.Ú�sÇn�Ð Ö Õ Ö Ü Ö Þ�Ó
Ô�Ó(Õ Ø Ú�n Ö Õ.Ú!Ò�ÕQÔ Ù Þ'Ú�ÊjÚ!Ü!Õ.Ô ã Ú�Ô�ÝÀn�Þ�Ú!ÝxÚ�Ò�Õ Ù Õ.Ô Ö Ò Ù Ó Ù à � � � �(�¤�� á2â ÓQÔ�Ý_Ñ�Þ Ù Õ.Ô Ö Òlz�Ú!Ô�Õ Ø Ú!Ð Ö ÒÙåð ÞGo � Ù Ð.Ü Ø Ô�ÕQÚ!Ü!Õ.Ñ�ÐQÚ Ö Ð�Ô�Ò Ù opÞGo � Ú�Ò ã Ô�Ð Ö Ò�ÝxÚ�Ò�Õ�| Ø Ú!ÐQÚóÕ Ø Ú{ÐQÚ�s�ÑRÜ!ÕQÔ Ö Ò Ö nmÚ!Ð Ù §
ÕQÔ Ö ÒMÝ{Ô�Ò \ Ü \ ~���� Ü Ù ÒyqmÚ�Ü Ö Ý¨n�Ñ�Õ.Ú�suÑ�Õ.Ô�Þ�Ô�v!Ô�Ò�à{Ó t Ò�Ü Ø Ð Ö Ò�Ô�v Ù ÕQÔ Ö Ò Ø}Ù ÐGs�| Ù ÐQÚ ��â2Ö Ô�Ò�Õ.Ó Ö x
Ü!Ð.Ô�Õ.Ô�Ü!Ô�ÓQÝ Ù ÐQÚ(Õ Ø Ú Ù Ó.ÓQÑ�ÝÀn�ÕQÔ Ö Ò Ö x Ù n�n�Ð Ö ��Ô�Ý Ù ÕQÚ�Þ t Ñ�Ò�Ô-x Ö Ð.Ý s�Ô�Ó.ÕQÐQÔ�q�ÑRÕQÔ Ö Ò Ö x2Ú ã Ú!Ò�Õ Ö Ü�§
Ü!Ñ�Ð.ÐQÚ!ÒRÜ!Ú�ÕQÔ�ÝxÚ!ÓwÔ�ÒåÓGn Ù Ü!Ú Ù Ò�srÕ Ø Ú_Ô�à�Ò Ö Ð Ù Ò�Ü!Ú�|TÔ�Õ Ø Ð.Ú!ÓGn}Ú!Ü!Õ_Õ Ö n Ö ÕQÚ!Ò�Õ.Ô Ù Þ�Þ t Î.à Ö�Ö s�ÐÖ nRÕQÔ�ÝxÔ�ÓQÝÕqmÚ t�Ö Ò�såÕ Ø ÚVÑ�n�nmÚ!Ð�|TÔ�Ò�s Ö |öÚ�s�à�Ú �;K ÑRÐQÕ Ø Ú!ÐQÝ Ö ÐQÚjz Ù Ò Ù ÕQÑ�Ð Ù Þ±s�Ô
�xÜ!Ñ�Þ�Õ t Ô�Ó
Õ Ø ÚÈsRÚ!ÕQÚ!Ð.ÝxÔ�Ò Ù ÕQÔ Ö Ò Ö x(Õ Ø Ú 5 Ù s�ÝxÔ�ÕQÕ.Ô�Ò�àxÚ!Ò Ö Ñ�à Ø Ú ã Ú!Ò�ÕQÓ_Õ Ö Ý Ù ß�ÚVÕ Ø Ú�ÓQÔ�Ý_Ñ�Þ Ù Õ.Ô Ö Ò
Ú��xÜ!Ô�Ú!Ò�Õ �

k Ø Ú_Þ Ù ÕQÕQÚ�ÐXÔ�Ó Ù s�s�Ð.Ú!ÓQÓ.Ú�sã|TÔ�Õ Ø Õ Ø Ú �jÝ�� à ¢��(¦ ¤ ~±� ¥�¤�� � ��à � � ��� Ûu���G¤ �����w� � ��¢ �G���� � � �j� �(¢ ��¥ ~Hä k ��� nRÐ Ö n Ö Ó.Ú�s�q t Æ Ù Þ�Þ Ù Ò�s;: t�Ö ÕyÌ < Í z Ù Þ�Þ Ö |TÔ�Ò�àMÕ Ø ÚÇ|TÔ�Ò�s Ö | Ó.Ôv�Ú
5 ~ Ü � qmÚ Ù s Ù n�Õ.Ú�s Ù Õ Ù Ò t n Ö Ô�Ò�Õ³Ü(Ô�ÒcÓ.Ô�Ý_Ñ�Þ Ù ÕQÔ Ö ÒxÕQÔ�Ý{Ú ��ä k � Ù Ô�Ý{Ó×Õ Ö ÕQÚ�Ý¨n Ö Ð Ù ÐQÔ�Þ t
ÓQÑRÓGn}Ú!Ò�suÚ ã Ú!Ò�Õ¬nRÐ Ö Ü!Ú!Ó.ÓQÔ�Ò�à_Ô-x2Ô�Õ ØmÙ Ó Ö qRÓQÚ!Ð ã Ú�s Ù Ü!Ú�ÐQÕ Ù Ô�Ò Ù Ý Ö Ñ�Ò�Õ Ö x¡� ���×ã Ô Ö Þ Ù ÕQÔ Ö Ò�Ó'Ô�Ò
Õ Ø Ú�n Ù Ó.Õ � Þ�ÒåÕ Ø Ô�ÓXÜ Ù ÓQÚ_Õ Ø Ú á2â | Ö Ñ�Þ�såÜ Ö Ò�Ü�Þ�Ñ�s�Ú_Õ ØmÙ ÕwÔ�Õmn�Ð Ö à�ÐQÚ!Ó.ÓQÚ!Ó á�Ú k�Õ Ö�Ö x Ù ÓQÕ
Ü Ö Ý¨n Ù ÐQÚ�suÕ Ö Õ Ø Ú�n�ÐQÚ�s�Ú!Ü!Ú!Ó.Ó Ö Ð á2â Ó Ù Ò�sÓ| Ö Ñ�Þ�suÕ Ø Ú!Ð.Ú�x Ö Ð.Ú_ÓQÕ Ö n á`Ú k Ù s ã�Ù Ò�Ü!Ú!Ý{Ú!Ò�Õ
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q t Õ Ø Ú�kTÔ�Ý{Ú �	Ù Ð5nxÐ Ö Þ�Þq Ù Ükß_ÝxÚ!Ü ØmÙ Ò�Ô�ÓQÝ �
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ä Þ�Þ Ù ÐQà�ÑRÝxÚ!Ò�ÕQÓ Ö ÒóÕ Ø ÚwÚ���Ú!Ü!ÑRÕQÔ Ö Ò Ö x'Õ Ø ÚrkTÔ�Ý{Ú �	Ù Ð5npn�Ð Ö Õ Ö Ü Ö Þ�Ó Ö x Ù Ð Ù Ó.ÓQÑ�Ý{Ú�s�Õ Ø ÚÙ6ã�Ù Ô�Þ Ù q�Ô�Þ�Ô�Õ tTÖ x Ù 6ÛIH ��� ¤ ��¢�Ù Ý Ö Ñ�Ò�Õ Ö x�x�ÐQÚ!ÚTÝ{Ú!Ý Ö Ð t Õ Ö Ð.Ú!Ü Ö Ð5s_Ô�Ò�Õ.Ú!ÐQÒ Ù Þ Ù Ò�s�Ú���ÕQÚ�ÐQÒ Ù Þ
Ú�Ê Ú�Ü!Õ Ø Ô�ÓQÕ Ö Ð t x Ö Ð�nmÚ�Ò�s�Ô�Ò�à_Ð Ö Þ�Þq Ù Ükß�Ó�z Ù Ò�s Ù Þ�Þ Ù ÐQà�ÑRÝxÚ!Ò�ÕQÓ�|�Ú!ÐQÚXÐ.Ú!Þ Ù Õ.Ú�s�Õ Ö Õ Ø ÚXÕ.Ô�ÝxÚ
Ü Ö ÝÀn�Þ�Ú���Ô�Õ t#� Þ�Ò�s�Ú!Ú�slzukTÔ�ÝxÚ �	Ù ÐGn�|TÔ�Õ Ø Ü�Ú!ÐQÕ Ù Ô�ÒxÝ{Ú!Ý Ö Ð t Ý Ù Ò Ù à�Ú!Ý{Ú!Ò�ÕjÓQÕ.Ð Ù Õ.Ú!à�Ô�Ú!Ó�Õ Ö
qmÚrsRÚ!ÓQÜ!Ð.Ô�qmÚ�sóÔ�Ò{Õ Ø ÚwÓ.Ú�ï�Ñ�Ú!Þ2Ü Ù ÒpqmÚmn�Ð Ö+ã Ú!Ò�Õ Ö | Ö Ð.ßxÜ Ö ÐQÐQÚ�Ü!ÕQÞ t | Ø Ú!Ò�Ú���Ú!Ü!Ñ�Õ.Ú�sÓ|TÔ�Õ Ø
� ~9L�JLK"M�� ÝxÚ�Ý Ö Ð t zu| Ø Ú!ÐQÚ L�JLK"M Ô�ÓwÕ Ø ÚVÒ�Ñ�Ý�q}Ú!Ð Ö x�ÝxÚ!Ý Ö Ð t Þ Ö Ü Ù ÕQÔ Ö Ò�Ó(Ñ�Õ.Ô�Þ�Ô�v!Ú�sÓq t
Õ Ø ÚZÜ Ö Ð.ÐQÚ!Ó5n Ö Ò�s�Ô�Ò�à_ÓQÚ�ï�ÑRÚ!Ò�ÕQÔ Ù Þ �m�ðQ�u� n�n Ö ÓQÚ�s{Õ Ö Õ ØmÙ Õ�z�Õ Ø ÚmÄ«opÆën�Ð Ö Õ Ö Ü Ö ÞjÝ Ù�t Ð.Ú�§
ï�ÑRÔ�Ð.ÚB� ~9�RL J)K"M � ÓGn Ù Ü!Ú�zjq�Ñ�ÕÝ Ù�tXÙ Þ�Ó Ö Ñ�Ó.Ú(Þ�Ú!ÓQÓOÓQÕ Ö Ð Ù à�ÚTÕ Ø}Ù Ò_ÓQÚ�ï�ÑRÚ!Ò�ÕQÔ Ù Þ}ÓQÔ�Ý_Ñ�Þ Ù Õ.Ô Ö Òlz
s�Ú�n}Ú!Ò�s�Ô�Ò�à Ö ÒXÕ Ø ÚTÓQÔ�Ý_Ñ�Þ Ù Õ.Ô Ö Ò(Ý Ö sRÚ!Þ ~ Ô�Õ2Ü Ù ÒVÚ ã Ú!Ò�qmÚ«nRÐ Ö+ã Ú�ÒVÕ ØmÙ Õ�ÓQÔ�Ý_Ñ�Þ Ù Õ.Ô Ö Ò(Ý Ö sí§
Ú!Þ�ÓXÚ���Ô�ÓQÕwÓQÑ�Ü Ø Õ ØmÙ ÕwÕ Ø Ú_ÓGn Ù Ü!Ú_Ü Ö ÝÀn�Þ�Ú���Ô�Õ txÖ x«Ä«opÆ�Ô�Ó;� ~G~�L J)KNM � | �5�$� kTÔ�ÝxÚ �	Ù Ð5n� � ê[��� TÜ Ö ÒRÓQÑ�Ý{Ú!ÓTÝ Ö ÐQÚwÝxÚ!Ý Ö Ð t Õ ØmÙ Ò�ÓQÚ�ï�ÑRÚ!Ò�ÕQÔ Ù Þ'ÓQÔ�Ý_Ñ�Þ Ù ÕQÔ Ö ÒwÌ É î Í z Ù Ò�s Ù ÝxÚ�Ý Ö Ð t
Þ�Ô�Ý{Ô�Õ Ù Õ.Ô Ö ÒxÔ�Ý¨n Ö Ó.Ú!Ó Ù nmÚ!ÐMx Ö Ð.Ý Ù Ò�Ü!Ú�s�Ú!Ü�ÐQÚ Ù ÓQÚ Ö ÒÇkTÔ�ÝxÚ �	Ù ÐGn2Û}n�Ð Ö+ã Ô�s�Ô�Ò�àmðkÑ�ÓQÕbÕ Ø Ú
ÝxÔ�Ò�Ô�Ý_Ñ�Ý Ö xTÝxÚ!Ý Ö Ð t Ò�Ú!Ü!Ú!Ó.Ó Ù Ð t Ý Ù�t Ü Ù ÑRÓQÚ_Õ Ø Ú�n�Ð Ö Õ Ö Ü Ö Þ'Õ Ö Ú���Ú�Ü!Ñ�ÕQÚÙx Ù Ô�Ð.Þ t Ó.Þ Ö |rz
ÓQÑ�Ü Ø Õ ØmÙ ÕTÕ Ø ÚXÝxÚ�Ý Ö Ð t�ü n}Ú!Ð	x Ö ÐQÝ Ù Ò�Ü!ÚTÕQÐ Ù s�Ú Ö ÊÓq}Ú!Ü Ö ÝxÚ!Ó Ù ÒcÔ�Ó.ÓQÑ�Ú �

o�Ú!Ý Ö Ð t Ý Ù Ò Ù à�Ú!ÝxÚ!Ò�Õ�Ô�ÒØkTÔ�ÝxÚ �	Ù ÐGn x Ö Þ�Þ Ö |TÓ_Õ	| Ö à Ö�Ù Þ�Ó6Û ~9^�� Õ Ö Ý Ù ß�Ú�Õ Ø Ú
n�Ð Ö Õ Ö Ü Ö Þ���à�¤�� �� �¤ Ö ÒlÐQÚ Ù Þ(Ý_Ñ�Þ�ÕQÔ�n�Ð Ö Ü!Ú!ÓQÓ Ö Ð.Ó�|TÔ�Õ Ø q Ö Ñ�Ò�s�Ú�sìÝxÚ!Ý Ö Ð t z Ù Ò�s ~9^�^�� Õ Ö
Ý Ù ß�Ú'Õ Ø ÚÚ���Ú�Ü!Ñ�ÕQÔ Ö Ò Ö xíkTÔ�Ý{Ú �	Ù Ð5n}àí¤�� " �j��¥ �j��� ¤«¤OH ��� ¤ ��¢ q t n�Ð Ö+ã Ô�s�Ô�Ò�à�ÎQÓ.Ñs�xÜ!Ô�Ú!Ò�ÕGÐ
ÝxÚ!Ý Ö Ð t#�{ä Ò �(�!" �G¤ ñ Ûu¤ ��¢�Ö Ð ����� �5¤�¥�¤ ��¢�� �2Ó Ù6ã Ô�Ò�à Ö x Ø Ô�ÓQÕ Ö Ð t Ô�Òux Ö ÐQÝ Ù Õ.Ô Ö Ò�Ô�ÒrÓ Ö Ý{Ú
Ü Ù Ó.Ú!ÓwÜ Ù ÒÙà �G¤ ¦ ¤ ��¢ z�Ý Ù�t qmÚTÝ Ö ÐQÚZÚ�ÊjÚ!Ü!ÕQÔ ã Ú!Þ t Õ Ø}Ù Ò Ö Ò�Ú Ö x�Õ Ø Ú�Õ.Ú!Ü Ø Ò�Ô�ï�Ñ�Ú!Ó}n�ÐQÚ!Ó.Ú!Ò�ÕQÚ�s
x Ö Ð[� � ¥ �(¢��(�2�}¢ ��¤@��à ¢�� ¥ � �¥rÔ�ÒrkTÔ�Ý{Ú �	Ù Ð5nlz Ù à�à�ÐQÚ!Ó.ÓQÔ ã Ú�ÝxÚ!Ý Ö Ð t Ü Ö Ò�ÓQÑRÝ¨n�Õ.Ô Ö Ò �l� Ò�Ü!Újz
s�Ú!ÓGnRÔ�Õ.ÚTÕ Ø Ú Ù n�n�Þ�Ô�Ü Ù ÕQÔ Ö Ò Ö x}Õ Ø�Ö ÓQÚÕ.Ú!Ü Ø Ò�Ô�ï�Ñ�Ú!Ó�z Ù6ã�Ù Ô�Þ Ù qRÞ�Ú�ÝxÚ!Ý Ö Ð t Ô�Ó�Ú�� ØmÙ ÑRÓQÕQÚ�slz " �PQ � �� ���(�¤ ��¢�� � � Ü Ö Ñ�Þ�syqmÚ Ù n�n�Þ�Ô�Ú�s Ù Ó Ù ÕQÚ!Ü Ø Ò�Ô�ï�Ñ�Ú_Õ Ö Ð.Ú!Ü Ö+ã Ú!ÐXÝxÚ�Ý Ö Ð t Ñ�Ó.Ú�syx Ö Ð Ø Ô�Ó.Õ Ö Ð t
ÐQÚ!Ü Ö ÐGs�Ô�Ò�àlÕ ØmÙ Õp|TÔ�Þ�Þ@s�Ú � Ò�Ô�ÕQÚ!Þ t Ò Ö ÕÀqmÚåÑ�Ó.Ú�s Ù Ò t Ý Ö Ð.ÚÈsRÑ�ÚMÕ ÖòÙ Ò Ù Ó.ÓQÑ�Ð.Ú�söÞ Ö |×Ú!Ð
q Ö Ñ�Ò�s Ö ÒxÕ Ø Ú(Õ.Ô�Ý{Ú!ÓQÕ Ù ÝÀn Ö x Ù Ò t n Ö ÓQÓ.ÔqRÞ�Ú³x9Ñ�Õ.Ñ�ÐQÚZÐ Ö Þ�Þ�q Ù Üiß ~9dËÚ k �$�sK Ô�Ò Ù Þ�Þ t z�Ô<x2Ú ã Ú!Ò
x Ö Ó.ÓQÔ�ÞÜ Ö Þ�Þ�Ú!Ü�ÕQÔ Ö Òyx Ù Ô�Þ�ÓZÕ Ö Ð.Ú!Ü Ö+ã Ú!ÐVÚ�Ò Ö Ñ�à Ø Ý{Ú!Ý Ö Ð t Õ Ö n�Ð Ö Ü!Ú!Ú�s |TÔ�Õ Ø Õ Ø Ú�nRÐ Ö Õ Ö Ü Ö Þ	zÙ s�s�Ô�Õ.Ô Ö Ò Ù Þ}ÝxÚ�Ý Ö Ð t Ü Ö Ñ�Þ�sÈq}Ú}x9ÐQÚ�Ú�spq t ÐQÚ!Õ.Ñ�ÐQÒRÔ�ÒRà_ÝxÚ!Ó.Ó Ù à�Ú!Ó[x9Ð Ö ÝïÕ Ø ÚmÞ LÕ~ ¥�¤�I ��� ¤
6¤ ��Ý@��j���PR����j��� ¤�� ��j�����ZÖ ÐwÔ�Ò ã�Ö ß�Ô�Ò�à Ù Ò � � ¢�� U¡���(� � �5�`�(� ������ Ð.Ú�s�Ñ�Ü!Ô�Ò�à�Ó5n Ù Ü!Ú�Ñ�Ó.Ú�syx Ö Ð
ÓQÕ Ö ÐQÔ�Ò�à_Õ Ø Ú �'L��
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GVT
LVT 1

LVT 2

Straggler

State Saving Points

Rollback

Coast Forward Resimulate

Committed Event Processed, Uncommitted Event Event being processed Scheduled Event

π

K Ô�à�Ñ�Ð.Ú ��i���å_ý Û{Þ�Ò�ÕQÚ�ÐQÞ�Ú Ù6ã Ú�s ð Õ Ù ÕQÚ ð�Ù6ã Ô�Ò�à
��� �d�!�OS T2.1(j�&+2ý'+@.O��FUE	FU.�/VT=.�&+2�WE)+@FYX4+@/[Z×�&F���+\Z]FYX�%L. ^
o�Ô�Ò�Ô�ÝxÔ�v!Ô�Ò�àwÕ Ø ÚwÓQÕ Ö Ð Ù à�ÚwÓGn Ù Ü!ÚwÐQÚ�ï�Ñ�Ô�Ð.Ú�spx Ö Ð×Ó.Ô�Ý_ÑRÞ Ù ÕQÔ Ö ÒbÝ Ö s�Ú!Þ�Ó�|TÔ�Õ Ø Ü Ö Ý¨n�Þ�Ú���ÓQÚ�ÕQÓÖ x(Ó.Õ Ù ÕQÚ ã�Ù ÐQÔ Ù qRÞ�Ú�Ó N \`_ N z N \ q}Ú!Ô�Ò�àåÕ Ø Ú_Ó.Ñ�q�Ó.Ú!Õ_ÓQÕ Ö ÐQÚ�s Ù Ò�srÝ Ù Ô�Ò�Õ Ù Ô�Ò�Ú�swq trá2â \
Õ Ø}Ù Õls Ö Ò Ö ÕjÚ���Õ.Ú!Ò�ÓQÔ ã Ú!Þ t Ü ØmÙ Ò�à�Ú ã�Ù Þ�ÑRÚ!Ó Ö+ã Ú!Ð á`Ú kÇn�Ð Ö à�ÐQÚ�ÓQÓQÔ Ö Òlz6Ü Ù Òmq}Ú Ù Ü!Ü Ö Ý¨nRÞ�Ô�Ó Ø Ú�s
Ú�ÊjÚ!Ü!Õ.Ô ã Ú!Þ t q t ðkÑ�Ó.Õ(Ó Ù6ã Ô�Ò�à�Õ Ø Ú ã�Ù ÐQÔ Ù q�Þ�Ú!Ó � ]�æ N \ Ù ÊjÚ!Ü!ÕQÚ�swq tcÙ ÓQÕ Ù Õ.ÚXÜ ØmÙ Ò�à�Ú � k Ø Ô�Ó
Ô�ÓwÝ Ù Ô�Ò�Þ txÙ ÒMÔ�Ý¨nRÞ�Ú�ÝxÚ!Ò�Õ Ù ÕQÔ Ö Ò Ö n�ÕQÔ�Ý{Ôv Ù ÕQÔ Ö ÒcÑ�n Ö ÒMÓ.ÕQÚ�n lnmsp�a Ô�ÒuÕ Ø Ú Ù Þ�à Ö ÐQÔ�Õ Ø Ý Ô�Ò
K Ô�à�Ñ�Ð.Ú ��i��å ��� k Ø Ô�Ó �(��� �5¤�¥�¤ ��¢�� �ÓQÕ Ù ÕQÚåÓ Ù6ã Ô�Ò�àåÜ Ù Ò Ù Þ�Ó Ö Ô�Ý¨n�Ð Ö+ã Ú{Õ Ø ÚuÚ���Ú�Ü!Ñ�ÕQÔ Ö Ò
Ü Ö Ý¨n�Þ�Ú���Ô�Õ t Ô�ÒòÓ.ÕQÚ�n lnmqpG� zTÓ.Ô�Ò�Ü!Úuà�Ú!Ò�Ú!Ð Ù Þ�Þ t Þ�Ú!ÓQÓÀs Ù Õ ÙåØmÙ Ó{Õ Ö q}ÚuÜ Ö n�Ô�Ú�s Ô�Ò�Õ Ö Õ Ø Ú
Þ Ö à�ÐQÚ!Ü Ö ÐGs �r� q ã Ô Ö Ñ�Ó.Þ t Õ Ø ÚVÓ Ù Ý{ÚXÓQÕ.Ð Ù Õ.Ú!à t Ü Ö Ñ�Þ�syqmÚ�x Ö Þ�Þ Ö |�Ú�sÀx Ö ÐZÕ Ø Ú �±Úwá z Ö ÐwÕ Ø Ú
Þ L Ô�Ò Ù Þ Ù v t ÐQÚ�Ú ã�Ù Þ�Ñ Ù ÕQÔ Ö ÒÇn�Ð Ö Õ Ö Ü Ö Þ �uä Þ�Õ.Ú!ÐQÒ Ù ÕQÔ ã Ú!Þ t z�Ô�Ý¨n Ö ÓQÔ�Ò�à Ù Ü Ö Ò�s�Ô�Õ.Ô Ö ÒMÑ�n Ö Ò
ÓQÕ.Ú�n lnmspG� Û

lnmspG� ú�óÙ~ ÓQÕ.Ú�n Ü Ö Ñ�Ò�Õw¥�� Ý Û����
b � �w�dc ÿf÷±ùuû Þ Ö à Ò�Ú�| ÓQÕ Ù Õ.Ú ~"e�á`Ú krz N z
Ü Ö n t Ö x ~��±Úwál�Lf z ðRð��!�
Ü Ö Ñ�Þ�sÓq}ÚxÑRÓQÚ�srÕ Öë�(��¢ ¤��6�¤ ��¦ ¤wÕ Ø Ú_Ü Ö Ò�ÕQÔ�Ò�Ñ�Ô�Õ tuÖ xTÓ Ù6ã Ú�srÓQÕ Ù Õ.Ú!Ó Ù Ò�srÕ Ø Ñ�Ó Ö ÒrÕ Ø ÚÙ6ã Ú�Ð Ù à�ÚwÐQÚ�s�ÑRÜ!ÚVÕ Ø ÚwÓQÕ Ö Ð Ù à�ÚXÐ.Ú�ï�Ñ�Ô�ÐQÚ!Ý{Ú!Ò�Õ×Õ Ö 
g Ö xÕ Ø ÚwÒ Ö Ò�Ô�Ò�Õ.Ú!ÐQÞ�Ú Ù6ã Ú�s�Ü Ù Ó.Ú �Æ Ö Õ ØcÖ n�ÕQÔ�Ý{Ôv Ù ÕQÔ Ö Ò�Ó�z Ø�Ö |�Ú ã Ú�Ð�z�Ô�Ò�Ü�ÐQÚ Ù ÓQÚXÕ Ø ÚwÚ���Ú!Ü!Ñ�Õ.Ô Ö ÒuÜ Ö Ý¨n�Þ�Ú���Ô�Õ tVÖ x�Ð Ö Þ�Þ�q Ù Ükß �

Þ�ÒrÔ�Ò�Ü!Ð.Ú!ÝxÚ!Ò�Õ Ù ÞÓ.Õ Ù Õ.Ú_Ó Ù6ã Ô�Ò�àpn�Ð Ö Õ Ö Ü Ö Þ�Ó�zlsRÚ!ÓQÔ�ÐQÚ�s	ÓQÕ Ù Õ.Ú!Ó Ø}Ù6ã Ú_Õ Ö q}ÚxÐ.Ú!Ü Ö ÒRÓQÕQÐ.Ñ�Ü!Õ.Ú�s
x9Ð Ö Ý�Ô�ÒRÜ!ÐQÚ!Ý{Ú!Ò�ÕQÓÙx Ö Þ�Þ Ö |TÔ�Ò�àwq Ù Üiß Ù n Ù Õ Ø x�Ñ�ÐQÕ Ø Ú!Ð�Ô�Ò�Õ Ö Õ Ø ÚóÓQÔ�Ý_Ñ�Þ Ù Õ.Ú�sën Ù ÓQÕ{Õ ØmÙ Ò
ÐQÚ�ï�ÑRÔ�Ð.Ú�swq t Ð Ö Þ�Þ�q Ù Ükß�Ô�ÕQÓQÚ�Þ<x � k Ø ÚwÓ Ù Ý{Ú(Ô�ÓTÕQÐ.Ñ�Úmx Ö Ð×Ô�Ò�ÕQÚ�ÐQÞ�Ú Ù6ã Ú�scÓ.Õ Ù ÕQÚXÓ Ù6ã Ô�Ò�à¾z�| Ø Ú!ÐQÚ
Õ Ø ÚcÝ Ö Ó.ÕXÐQÚ!Ü�Ú!Ò�Õ
 ��¦ ¤ Ý ÓQÕ Ù ÕQÚ Ö Þ�s�Ú�ÐVÕ ØmÙ ÒlÕ Ø ÚxÓQÕ.Ð Ù à�à�Þ�Ú!Ð_Ý_ÑRÓQÕrq}Ú�ÓQÚ Ù ÐQÜ Ø Ú�sãx Ö Ð�z Ù
ÐQÚ�Ú���Ú!Ü!Ñ�Õ.Ô Ö ÒîÑ�nòÑRÒ�Õ.Ô�ÞTÕ Ø Ú�ÕQÔ�Ý{Ú!ÓQÕ Ù Ý¨n Ö x�Õ Ø ÚuÓQÕ.Ð Ù à�à�Þ�Ú!Ð ~5� � �  ¢�" �j� ê¡� � Ý�� Ý_Ñ�ÓQÕ�q}Ú
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ÓQÕ Ù ÐQÕ.Ú�s | Ø Ô�Ü Ø Ô�Ó Ù Ü!Þ�Ú Ù Ð¨| Ù Ó.ÕQÚ Ö x�Ä â�h Ü t Ü!Þ�Ú!Ó�ÓQÔ�Ò�Ü�ÚuÔ�Õ�ðkÑ�Ó.Õ_ÐQÚ�nRÐ Ö s�Ñ�Ü!Ú�ÓuÓQÕ Ù ÕQÚ�Ó
Õ ØmÙ Õ ØmÙ6ã Ú Ù Þ�ÐQÚ Ù s t q}Ú!Ú!ÒåÜ Ö ÝÀn�Ñ�Õ.Ú�spq�Ñ�Õ«|�Ú!ÐQÚXÒ Ö Õ(Ó Ù6ã Ú�sªz Ù Ò�s � Ò Ù Þ�Þ t Õ Ø ÚbÓQÕQÐ Ù à�à�Þ�Ú!Ð
Ô�Ò�Õ.Ú!à�Ð Ù ÕQÔ Ö Ò Ù Ò�s	Ñ�Ó.Ñ Ù Þ�ÐQÚ!Ú���Ú�Ü!Ñ�ÕQÔ Ö Ò Ù Ð.ÚxÒ�Ú!Ü�Ú!ÓQÓ Ù Ð tÏ~yK Ô�à�Ñ�ÐQÚ ��i���å_ýT�$� k Ø Ú�ÕQÐ Ù s�Ú Ö Ê
qmÚ!Õ	|�Ú!Ú!Ò�Ó.Õ Ù Õ.ÚwÓ Ù6ã Ô�Ò�àXÜ Ö ÓQÕQÓ Ù Ò�sxÕ Ø Ú(Ü Ö�Ù ÓQÕ[x Ö ÐG| Ù ÐGs Ö+ã Ú!Ð Ø Ú Ù s ØmÙ Ó�qmÚ�Ú!Ò�ÓQÕQÑ�s�Ô�Ú�s ~�Ù Ó
ÐQÚ�n Ö Ð.ÕQÚ�s�q t Ì � ý�Í Ô�Ò	ÐQÚ6x9Ú!ÐQÚ�Ò�Ü!ÚåÕ Ö	á Ô�Ò Ù Ò�s á2Ù v Ö |TÓQß Ù�� q Ù ÓQÚ�s Ö Ò	Ú��un}Ú!Ü!Õ.Ú�sîÚ ã Ú!Ò�Õ
n�Ð Ö Ü!Ú!Ó.ÓQÔ�Ò�àuÕ.Ô�ÝxÚ ~Oi �kj Ì ���}��e�~9����Í��wÙ Ò�suÓ.Õ Ù ÕQÚ�Ó Ù6ã Ô�Ò�à_Ü Ö Ó.ÕQÓ ~Ol{� zjà�Ô ã Ô�Ò�à Ù Ò Ö n�ÕQÔ�Ý Ù Þ�(��¢ ¤�����¤ ��¦��(�2�Z"�����¢ �j�!b öXÙ Ó

m)n ~ Ò `Øå��No@pZY b ö YCq n ~y� Ò S å��No@r
| Ø Ú!Ð.ÚÅÒ{Ô�Ó'Õ Ø Ú Ù6ã Ú!Ð Ù à�Ú�Ò�Ñ�Ý�qmÚ�Ð Ö xmÐ Ö Þ�Þ�q Ù Ükß�Ól|TÔ�Õ Ø b � å×Ù Ò�s o �'s t � k Ø Ú�ÐQÚ�ÓQÑ�Þ�Õ

Ú��un�ÐQÚ!Ó.ÓQÚ!Ó_Õ ØmÙ Õ Ù Ò Ö+ã Ú!ÐQÚ!Ó.ÕQÔ�Ý Ù ÕQÔ Ö Ò Ö x]b ö Ô�Ó�Ý Ö Ð.ÚXÓQÚ ã Ú!ÐQÚ_Õ Ö nmÚ!ÐMx Ö Ð.Ý Ù Ò�Ü!Ú�Õ ØmÙ Ò Ù Ò
Ñ�Ò�s�Ú!Ð.Ú!ÓQÕ.Ô�Ý Ù Õ.Ô Ö Òãq t Õ Ø ÚuÓ Ù ÝxÚ ~�Ù q�Ó Ö Þ�Ñ�Õ.Ú �xÙ Ý Ö ÑRÒ�Õ � Þ�Ò Ù ÓQÕQÑ�s tlÖ x�Õ Ø Ú Ö n�ÕQÔ�Ý Ù Þ
Ü Ø Ú!ÜkßTn Ö Ô�Ò�ÕQÔ�Ò�à�Ô�Ò�ÕQÚ!Ð ã�Ù Þ'Ú��un�Þ�Ô�Ü!Ô�ÕQÞ t Ü Ö ÒRÓQÔ�s�Ú!Ð.Ô�ÒRàcÓ.Õ Ù ÕQÚ_Ó Ù6ã Ô�Ò�à Ù Ò�suÐ.Ú!ÓQÕ Ö Ð Ù ÕQÔ Ö ÒMÜ Ö ÓQÕ.Ó
| Ø Ô�Þ�Ú Ù ÓQÓ.Ñ�ÝxÔ�Ò�àubÇs Ö Ú!Ó�Ò�Ú!Ô�Õ Ø Ú!Ð Ù ÊjÚ!Ü!Õ�Õ Ø Ú_Ò�ÑRÝ�qmÚ!Ð Ö x×Ð Ö Þ�Þ�q Ù Ükß�ÓwÒ Ö ÐXÕ Ø Ú_Ò�ÑRÝ�qmÚ!ÐÖ x�Ð Ö Þ�Þ�Ú�s�q Ù Üiß_Ú ã Ú!Ò�ÕQÓTÔ�ÒwÌ É���Í z Ù Ò Ù Þ�à Ö ÐQÔ�Õ Ø Ý Ô�Ó¡s�Ú ã Ú!Þ Ö n}Ú�s�Õ ØmÙ Õ�z�Ô�Ò�ÕQÚ!à�Ð Ù Õ.Ú�sxÔ�Ò�Õ Ö Õ Ø Ú
n�Ð Ö Õ Ö Ü Ö Þ	z}Î Ö Òu§�Õ Ø Ú�§v� t ÐÑzª|TÔ�Õ Ø Ô�Ò Ù x9Ú�|÷Ô�ÕQÚ!Ð Ù Õ.Ô Ö Ò�Ó�z Ù ÑRÕ Ö Ý Ù Õ.Ô�Ü Ù Þ�Þ tcÙ s�ðkÑ�ÓQÕ.Ówb Õ Ö b öM�
Þ�Õ ØmÙ Ó�qmÚ!Ú�Ò	Ó ØRÖ |TÒMÕ ØmÙ ÕXÓ Ö Ý{Úwb±z2Õ Ø�Ö ÑRà Ø Ô�Ò�Ü!Ð.Ú Ù Ó.Ô�ÒRàcÕ Ø ÚxÐ Ö Þ�Þ�q Ù Ükß Ö+ã Ú�Ð Ø Ú Ù slz�Ü Ù Ò
ÐQÚ�s�ÑRÜ!Ú Ö+ã Ú!Ð Ù Þ�ÞjÚ���Ú!Ü!Ñ�Õ.Ô Ö Ò�ÕQÔ�ÝxÚ �
��� �o�4�o� x 0û�ûy%LE_úz0{E)E)+|(}�&%)0}.
� n�n Ö ÓQÚ�s{Õ Ö ÕQÚ!Ü Ø ÒRÔï�Ñ�Ú�Ó×Õ ØmÙ Õ'ÐQÚ�Ü!Þ Ù Ô�Ý�Ý{Ú!Ý Ö Ð t Õ.Ú!Ý¨n Ö Ð Ù Ð.Ô�Þ t Ñ�Ó.Ú�s�x Ö Ð'Ó.Õ Ö Ð.Ô�Ò�àwÚ ã Ú!Ò�Õ.ÓÙ Ò�såÝxÚ!Ó.Ó Ù à�Ú!ÓZÐQÚ!Þ Ù Õ.Ú�såÕ Ö Õ Ø Ú " Û ¢ Ûu�G¤ Ö x�Ó Ö Ý{Ú á2â z�x Ö Ó.ÓQÔ�Þ'Ü Ö Þ�Þ�Ú!Ü!Õ.Ô Ö Ò Ù Ô�Ý{Ó×Õ Ö Ð.Ú!ÕQÑ�Ð.Ò
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- SRADS with local rollback
   (Dickens/Reynolds 90)

- Breathing Time Buckets
   (Steinmann 91/92)

- Speculative Simulation
   (Mehl 91)

- Filtered Rollback
   (Lubachevsky et.al. 89)

- Wolf Calls
   (Madisetti et. al. 88)

- Moving Time Window
   (Sokol et. al. 88)

- Bounded Time Warp
   (Turner/Xu 92)

- Throttling
   (Reiher/Jefferson 89)

- Composite ELSA
   (Arvind/Smart 92)

- Adaptive Time Warp
   (Ball/Hoyt 90)

- Concervative Optimistic
   (Steinmann 92)

- Local Adaptive Protocol
   (Hamnes/Tripahi 94)

- Global Synchronization
   (Nicol 93)

- Probabilistic Protocol
   (Ferscha/Chiola 94)

- Adaptive Memory Managem.
   (Das/Fujimoto 94)

optimist./cons. clusters

- Local Time Warp
   (Rajaei et. al. 93)

seamlessly switch limit optimism

Integration of
abilities

Time WarpChandy/Misra/Bryant

add optimism

- Cost Expectation
   (Ferscha/Luethi 95)

- Probab. Adaptive Direct
   (Ferscha 95)

- Cons. Time Windows
   (Ayani 89)

- Clustered Time Warp
   (Avril/Tropper 95)
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ð Û¢ç²è2æLè Ì à î Í ì æ)æLß�ç n æLê ì å�è2ç q Û¢é ì æ)Û¢è2é�è x å�è=éyæLÞ)è=íîÛ¢é&Ü�è n æLÛ¢ç²Û¢ê)ç,Û¢é k Û¢ç²ß ë�ì Þ nzì é s
ì éã� Û ¢ �j¥ �j¢���� ì`s�ð ÝWê)æ)ç�ß�é�æ�è x æ)ñ&ß ì ç�è2Ý&é�æ è x ç²ß�ç�è2Þ5t�Ûîé�è2Þ s ß�Þ`æ)è�è n æLÛ¢ç²Û v ß x è2êLê)Û¢í
å�è2í¢í¢ß�å�æLÛîè=é z¬Ä ì é&å�ß�í q�ì åIð ì é s Þ)è=í¢í qYì åIðzè ï ß�Þ)ñWß ì`s ê Ï â1é ì í�t�æ)Û¢å ì í n ß�Þ x è2ÞLç ì éWå�ß²ç�è sí§
ß�í¢êwè x�k Û¢ç²ß ë�ì Þ nÇ| ÛîæLñ Ä ì é&å�ß�í q�ì åIð Ì à�Í x è2Þ�ñ&è2ç�è2Ü2ß�é&ß�è2ÝWê ~ ì ÞLæ)ÛÒ��å�Û ì í(� | è2ÞLð�íîè ì`s ê
ñ ì�ï ß`êLñ&è | é
æLñ ì æ ì æ ì å�ß�ÞLæ ì Û¢é ì ç�è2Ý&é�æ4è x!ì�ï2ì Û¢í ì`q í¢ß x Þ)ß�ß�ç²ß�ç²è2Þ5t x è2êLê)Û¢í@å�è2í¢í¢ß�å�æ)Û¢è=é
Ûîê êLÝ�ÿ²å�Û¢ß�é�æ æ)è ì í¢íîè�å ì æ)ß1ß�é&è2ÝWÜ2ñuç²ß�ç�è2Þ5t ÏYë Û¢æ)ñ ìrs ß�å�Þ)ß ì ê)Û¢é&Ü ì ç�è2Ý&é�æ}è x�ì�ï2ì Û¢í ì`q íîß
ç²ß�ç�è2ÞGt z�ì�q ê)è=í¢Ý&æ)ß�ß � ß�å�Ý&æ)Û¢è2é n ß�Þ x è2ÞLç ì éWå�ß s ß�å�Þ)ß ì ê)ß�ê s Ý&ß�æ)è�ç²è2ÞLß x ÞLß ï Ý&ß�é�æ`å ì é §
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Ú|Û¢Ü2ÝWÞ)ß`à�@ Ï å � á�AIÚ|íîè5BDè5CEDWÝ�F ß�Þ)êHG�Û¢é æLñ&ß	âJIKIML&ÞLè2æLèyå�è2í

å�ß�í�D ì åIðyê�Ý&é�æ)Û¢í@Û¢æ�D�ß�å�è2ç�ß�ê�COÞLè�N�ß�é ì æõêLè2ç�ßOL�è=Û¢éyæ Ï ã�æ)Þ)è=é&Üuß�çPLWÛîÞLÛ¢å ì í�ß ï Û�Q&ß�éWå�ß�ñ ì ê
DYß�ß�éuÜ2Û ï ß�é ì ê ì êLÝRLRLYè2ÞLæ!æLè`æ)ñ&Û¢ê ì é ì í�S�æ)Û¢å ì í&è�DWê)ß�Þ ï2ì æ)Û¢è=é&ê ÏUT ñ&ß�ç�è2æLÛ ï2ì æ)Û¢è2é	é&è5BVCOè=Þ
ì éXW�Y2W[Z]\_^a`cb ç²ß�åQñ ì é&Û¢ê)çGæLèwå�è=é�æ)Þ)è=í�ç²ß�ç�è2Þ�S`Û¢ê!æ�B4è5COè=í�Q@áedOÓ_f ì DWê)è2í¢Ý&æLßgLYß�Þ�Cvè2Þ)ç ì é&å�ß
Û¢ê`ê)Ý7LRL�è=ê)ßhQ�æLè
ñ ì�ï ß�éWß�Ü ì æ)Û ï ß�Û¢é&å�ÞLß�ç²ß�éyæLê ì Cvæ)ß�Þ�Þ)ßhQWÝ&å�Û¢é&Ü
ç�ß�ç²è=ÞHSuß ï ß�é�COÝ&ÞLæ)ñ&ß�Þ Ï
i"éRQ&ß�ßhQkj4è2é&ßlB!è=Ý&í�Q¼í¢Ûîð=ß�æ)è
ÞLÝ&é T Û¢ç²ß ë�ì ÞHL¼Û¢é¼æLñ&ß ì Þ)ß ì è<C�æ)ñ&ßVA)ð�é&ß�ß[m�LYè2Û¢é�æHG*è5C
ì DWê)è2í¢Ý&æLßnL�ß�Þ.COè2ÞLç ì é&å�ß Ï âVêLÝ&å�å�ß�êLê)Û ï ß ì Q ì LWæ ì æLÛ¢è2é¼æ)è¼æLñ ì æoLYß�Þ.COè2ÞLç ì éWå�ßuè�L&æLÛîç ì í
LYè2Û¢é�æõÛ¢êpQ&ß�ê)Û¢ÞLßhQ Ï dOÓvÓ�f æ)ñ&ß�í¢è�å ì æLÛ¢è2éuè5C æ)ñ&ß�ð�é&ß�ß�ç�ÛîÜ=ñ�æ ï2ì ÞHSnQ&ÝWÞ)Û¢é&Ü²æLñ&ß�å�è=Ý&Þ)êLß�è5C
ê)Û¢ç�Ý&í ì æ)Û¢è2énQ&Ý&ß�æLè
æ)ñWß�Ý&éRQ&ß�ÞLí�SyÛ¢é&Ü�ê)Û¢ç�Ý&í ì æLÛîè=é²ç�è=QWß�í Ï â'Þ)Ý&é�æ)Û¢ç�ß ì Q ì L&æ ì æLÛîè=ézæLè
COè=íîí¢è5B�ç²è ï ß�ç²ß�éyæLê}è5CUæ)ñ&ß�ðyéWß�ß	Ûîê�QWß�ê)Û¢Þ)ßqQ Ï

T ñ&ß�âJIKIrLWÞ)è2æLè�å�è2í�s�à §ct COè2Þ ì Ý&æLè2ç ì æ)Û¢å ì Q ð Ý&êLæ)ç�ß�é�æ è5C ì�ï2ì Û¢í ì D&í¢ß1ê)æ)è=Þ ì Ü2ß`Ý&êLß�ê
ì ç²ß�ç�è2ÞHS �	u�vxwyu�Y2bhz�æ)ñ ì æeQ&Û ï Û�Q&ß�ê4æ)ñ&ß ì�ï2ì Û¢í ì D&í¢ß�d�í¢Û¢ç²Û¢æ)ßhQ{f@ç�ß�ç²è=ÞHS	êHL ì å�ßO| Û¢éyæLè
æ)ñWÞ)ß�ßlAHLYèyè=í¢êHG9j5|~}�|�� × |��5� × |�� Ï |��UÛ¢êUæ)ñ&ß êLß�æ}è<C ì í¢í�ç²ß�ç�è2Þ�S�í¢è�å ì æLÛîè=é&ê@ÝWê)ßhQ
æ)è�ê)æ)è=Þ)ß å�è=ç²ç�ÛîæLæ)ßhQ�ß�í¢ß�ç²ß�é�æLê�d���d Ô f	� Ø��gT fqj�|��5�}Û¢ê}Û¢æ)ê ì é ì í¢è2Ü2SgCvè2Þ}Ý&éWå�è2ç�ç²Û¢æ)æLßhQ
ß ï ß�é�æ)ê�d�Û¢é�iH�yj{�J�yjWè2ÞõãWãPB Û¢æLñP��d Ô f�� Ø��gT f ì é7Q�|���ñWè2í�Q&ê æ)ß�çPLYè2Þ ì Þ)Û¢í�S�Ý&é�Ý&ê)ßqQ
d�CvÞ)ß�ß�f ç²ß�ç�è2ÞHS ÏeT ñWß�DYß�ñ ì�ï Û¢è2Þ	è5C T Û¢ç²ß ë�ì ÞHL
å ì ézéWè5B�D�ßyQ&ß�êLå�Þ)Û�DYßhQ¼Û¢é
æ)ß�ÞLç²ê1è5C
� è5B ê	è5C�d��9��ßhQ¼êLÛ-N�ßhQ9f1ç²ß�ç�è2Þ�SPD&Ý�F�ß�ÞLêPd ì D&í¢ß`æ)èuÞ)ß�å�è2Þ�Q¼è2é&ß�ç²ß�êLê ì Ü2ß�è2Þ�ß ï ß�é�æ�COè=Þ
ê)Û¢çlL&í¢Ûîå�Ûîæ�SRf�COÞ)è=ç è=é&ßOLYè�è2í@Û¢é�æ)è�æLñ&ß`è=æ)ñ&ß�ÞodvÚ@Û¢Ü=Ý&Þ)ßwà2@ Ï���� f�á}ÚWÞ)ß�ß�ç²ß�ç²è2Þ�Swç�ÝWê)æ�DYß
ì í¢í¢è�å ì æLßhQyCOè=Þ}ß ï ß�ÞHS�ç²ß�ê)ê ì Ü2ß å�ÞLß ì æLßhQ Ù ê)ß�é�æ�jYß ï ß�ÞHS�êLæ ì æ)ß�í¢è=Ü2Ü2ßqQ�è2Þ ì é=S�COÝ&æLÝ&Þ)ß1ß ï ß�éyæ
ê)åIñ&ßqQ&Ý&í¢ßhQkjWå ì Ý&êLÛ¢é&ÜOD&Ý�F�ß�Þ4ç²è ï ß�ê�COÞLè2ç�|��`æLè�|��5� Ï Ú&è=ê)êLÛîíYå�è=íîí¢ß�å�æ)Û¢è2é�è2é�æLñ&ß�è=æ)ñ&ß�Þ
ñ ì éRQuÞ)ß�æLÝ&Þ)é&ê�D&Ý�F ß�ÞLê�COÞLè2ç�|�� ì ê1Ûîé ï è2ð2ßqQ²ÝRLYè2éußh��ñ ì Ý&ê)æLÛîè=éuè5C�|���j�B ñ&ß�Þ)ß ì ê�|��
Û¢êODYß�Û¢é&Ü
ê)Ý7LRL&í¢Û¢ßhQ�D�S*æ)ñ&ßoL&ÞLè2Ü=Þ)ß�êLê)Û¢è2é9è5C Ø��pT`Ï�� Ý�F ß�ÞLê�ç²è ï ß�COÞ)è=ç�|��5�`æ)è�|��
B Û¢æ)ñ*ß ì åIñ*ç²ß�êLê ì Ü2ß ì é&é&Û¢ñ&Û¢í ì æLÛ¢è2ékjWß�Û¢æ)ñ&ß�Þ	Û¢é&å�ÝWÞ)Þ)ßqQ�D=S�Þ)è2í¢í�D ì åQðuè=ÞJD�S�� ì é&å�ß�í�D ì åIð Ï
â°¦eW��R [bqz-¡[W� [¢x c£5 hz�b²Û¢êPQWß[��é&ßhQ�D�S�æ�B4è¼å�è2é&êLß�å�Ý&æLÛ ï ß¼Û¢é ï è�å ì æLÛ¢è2é&ê�è<Cwå ì éWå�ß�í�D ì åIð Ï
âVåhS�å�í¢ßuê)æ ì Þ)æLêoB ñ&ß�ÞLß�� ì é&å�ß�í�D ì åIð�B ì ê�å ì íîí¢ßhQVQ&Ý&ßuæ)è¤C ì Ûîí¢Ý&ÞLß�è5CpCOè2êLê)Û¢í å�è2í¢í¢ß�å�æLÛ¢è2é
æ)è*Þ)ß�å�í ì Û¢ç ç²ß�ç�è2ÞHS�ö ì æ`æLñ&Û¢ê�LYè2Û¢é�æ`æLñ&ß�Þ)ß ì Þ)ß²éWè�D&Ý�F ß�ÞLê�Û¢é�|�� Ï ôUÞ)è=Ü2ÞLß�ê)êLÛîè=é�è5C
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ò �gT B Û¢í¢í!ç�è ï ßoD&Ý�F�ß�ÞLê²æ)è�|��5��j{Þ)è=íîí�D ì åIðzè<C ò �pT B Û¢í¢í4èyå�å ì êLÛîè=é ì í¢í�S*Þ)ß�æLÝ&Þ)éxCvÞ)ß�ß
ç²ß�ç�è2ÞHS�jcL&Þ)è=Ü2ÞLß�ê)êLÛîè=é�è5C Ø��pT B Ûîí¢í�Q&ßhLYè2êLÛ¢æ!Û¢é�æ)èO|��4æ)èODYßgQ&ßqL&í¢ß�æ)ßhQ ì Ü ì Û¢é�D�S�COè2êLê)Û¢í
å�è2í¢í¢ß�å�æLÛîè=ékjUD&Ý&æ`Û¢é¼æ)ß�éRQ&ß�é&åqS¼æ)ñ&ß¸COÞ)ß�ßlL�è�è=íeB Û¢íîí¹D�ßoQ&Þ ì Û¢é&ßhQUj@æLñyÝWêwé&ß�å�ß�ê)êLÛ¢æ ì æLÛ¢é&Ü ì
é&ßhB�å ì é&å�ß�í�D ì åQð Ï

T Û¢ç²ß ë�ì ÞHL�å ì é�é&è5BxDYß å�è2é�æLÞ)è2í¢í¢ßhQoD�S`æ�B4èPd�ç�ÝWæ)Ý ì íîí�SpQ&ßhLYß�éRQ&ß�é�æ[f	L ì Þ ì ç²ß�æ)ß�ÞLê�á
dOÓ_feº	j�æ)ñ&ß ì ç�è2Ý&é�æ|è5C9L&ÞLè�å�ß�ê)êLßhQPDWÝ&æ}Ý&é&å�è2ç²ç�Û¢æ)æ)ßqQgD&Ý�F�ß�ÞLê!í¢ß[COæUD�ß�ñ&Û¢éRQ ì COæLß�ÞUå ì éWå�ß�í»m
D ì åIð�j ì ê ì L ì Þ ì ç²ß�æ)ß�Þ|æ)è�å�è2é�æ)ÞLè2í&è2L&æ)Û¢ç²Û¢êLç
ö ì éRQndOÓvÓ�fU¼ej�æLñ&ß ì ç²è=Ý&é�æ{COègDWÝ�F ß�Þ)ê¦COÞLß�ßhQ
D=Sn� ì é&å�ß�í�D ì åIð�j ì ê ì L ì Þ ì ç²ß�æLß�Þ!æLèwå�è2é�æ)ÞLè2í@æLñ&ß	åhS�å�í¢ß`í¢ß�é&Ü=æ)ñ Ï �pD ï Û¢è2ÝWê)í�S=jRº*ñ ì ê æ)è
D�ß	åIñ&è2êLß�éuê)ç ì í¢í&ß�é&è=Ý&Ü2ñ�æ)è ì�ï è=Û-Q�Þ)è=í¢í-D ì åIðwæLñ&Þ ì ê)ñ&Û¢é&Ü ì é7Q²è ï ß�Þ)í�S ì Ü=Ü2Þ)ß�ê)ê)Û ï ß�ç²ß�çom
è2ÞHS�å�è2éWê)Ý&çlL&æ)Û¢è2éUj�D&Ý&æ é&è=æ æ)è�èwêLç ì íîíYÛ¢é²è=ÞHQ&ß�Þ1æ)èoL&ÞLß ï ß�éyæ1Þ)è=íîí�D ì åIðyê4è5CUê)æ ì æ)ß�ê�æ)ñ ì æ
ì Þ)ß�ç²è2êLæ í¢Ûîð=ß�í�S�æ)èlD�ß`å�è2é���ÞLç²ßhQ�d�ß ï ß�é�æLêõè=éuæ)ñ&ß`å�Þ)Û¢æ)Û¢å ì íEL ì æ)ñ{f Ï ¼¼ê)ñ&è=Ý&í�QnD�ß�åIñ&è5m
ê)ß�é
Û¢éuê)ÝWåQñ ì B ì S ì ê æ)è�ç�Û¢é&Û¢ç�Û-N�ß æ)ñ&ß`è ï ß�Þ)ñWß ì Quå ì Ý&ê)ßhQ¤D=S�Ý&é&é&ß�å�ß�ê)ê ì Þ�SKCOÞLßh½�Ý&ß�é�æ
å ì é&å�ß�í�D ì åIð�d ì éRQlCOè2êLê)Û¢í@å�è=í¢íîß�å�æ)Û¢è2é{f4å ì í¢í¢ê Ï¦T ñ&ß�âJIKIML&ÞLè2æ)è�å�è=í@é&è5B�D�S²ç�è2é&Û¢æ)è=Þ)Û¢é&Ü
æ)ñ&ß T Û¢ç�ß ë�ì ÞHL¼ßq�yß�å�Ý&æ)Û¢è=é¾D�ß�ñ ì�ï Ûîè=Þ�QWÝ&Þ)Û¢é&Ü*è2é&ßuåhS�å�í¢ß�j ì æ)æ)ß�çPL&æLêwæLèzêLÛîç�ÝWíîæ ì é&ß¿m
è2Ý&êLí-Suç�ÛîéWÛîç�Û»N�ß�æLñ&ß ï2ì íîÝWß�ê è5C¯º ì éRQn¼ej{D&Ý&æ1Þ)ß�ê�L�ß�å�æ)Û¢é&Üuæ)ñWß`å�è2éWê)æ)Þ ì Û¢é�æ)ê ì DYè ï ß Ï i"æ
ì ê)êLÝ&ç²ß�êg� ì é&å�ß�í-D ì åIðKd ì éRQlCOè2êLê)Û¢í�å�è2í¢í¢ß�å�æ)Û¢è=é9f}è ï ß�Þ)ñWß ì Quæ)èyDYßJQWÛîÞLß�å�æLí-SoLWÞ)è�LYè2ÞLæ)Û¢è2é ì í
æ)è²æLñ&ßo� ì é&å�ß�í-D ì åIðuÛîé ï èyå ì æ)Û¢è=éoCOÞLßh½�Ý&ß�é&åhS Ï ò�ß�æ�À�ÁnÂ*Ãp}ÅÄ Ã Æ�Ç�Ç�È É�É�Ê�Ë�ÌÍ�Î[Ï Æ�ÃaÊ�Ð_Ð Ñ À�ÒkÓxDYß�æ)ñ&ß
Þ ì æLß	è5C�Ü=Þ)è5B æLñ è<C�|��5�cj�B ñ&ß�Þ)ß Ô �HÔ.Õ¯Õ	Ö�×a× ÄHØ Û¢ê æ)ñWßgCvÞ ì å�æ)Û¢è2é�è5CELWÞ)è�å�ß�êLê)ßhQ*ß ï ß�éyæLê ì í¢ê)è
å�è2ç�ç²Û¢æ)æLßhQnQ&Ý&Þ)Û¢é&ÜuæLñ&ßwí ì ê)æ	åhS�å�í¢ß�jUÙ=ÚcÛ Ô.� ÄHÜ�Ü Û¢ê	æ)ñ&ß ì�ï ß�Þ ì Ü=ß�d�Þ)ß ì íaf�æLÛ¢ç²ß`æLè�LWÞ)è�å�ß�êLê
ì é
ß ï ß�é�æ ì éRQ�À ÒkÓ Û¢ê1æ)ñ&ß`Þ ì æLßwè<C�QWßhL&í¢ß�æ)Û¢è=é
è5C�|��5�pQ&Ý&ß�æ)è¸COè2êLê)Û¢í@å�è=í¢íîß�å�æ)Û¢è2é Ï d�ÝUê.m
æ)Û¢ç ì æ)ß�êpCOè=Þ`æ)ñ&ß�ÞLÛ¢Ü2ñ�æ`ñ ì éRQ¼ê)Û�Q&ß ì Þ)ß�Ü2ß�é&ß�Þ ì æ)ßhQÞCOÞ)è=ç ç²è2éWÛîæLè2ÞLÛîéWÜ�æ)ñ&ß�êLÛîç�ÝWí ì æ)Û¢è2é
ßh��ß�å�Ý&æLÛîè=é Ï fy¼¼Û¢ê æ)ñ&ß�é ì LRL&Þ)è5��Û¢ç ì æ)ßhQoD�S

¼K}ßdaÙ ��àh��á Ä Ñ Ù�Ó�â¹ã ÒkÓ¯f¿À�ÁnÂ*Ã
B ñ&ß�ÞLß�Ù]Ó´âeã ÒkÓ�ÛîêUæLñ&ß!è ï ß�Þ)ñWß ì Q�Û¢é&å�Ý&ÞLÞ)ßhQoD�SO� ì é&å�ß�í�D ì åIð ì éRQOCvè2ê)êLÛ¢íyå�è2í¢í¢ß�å�æ)Û¢è=é`Û¢é

Þ)ß ì í@æ)Û¢ç�ß�Ý&é&Û¢æLê�j ì éRQPÙ ��àh��á Ä Û¢ê4æ)ñ&ß�å�Ý&Þ)ÞLß�é�æ�Û¢é ï è�å ì æ)Û¢è2é�Ûîé�æLß�Þ ï2ì í Ï i"éRQ&ß�ßhQkj�º*Û¢ê ì L ì m
Þ ì ç�ß�æ)ß�Þ!æLè`å�è2é�æLÞ)è2íYæ)ñWß ÝRLRLYß�Þ æ)è=íîß�Þ ì DWíîß�DYè2ÝWéRQyCOè2Þ{æ)ñ&ßpL&Þ)è=Ü2Þ)ß�ê)ê)Û¢è=é�è5C�ò �pT`Ï�T è`êLß�æ
º ì L7L&Þ)è2L&Þ)Û ì æLß�í�S=j�â�IKIÞ)ß�å�è2ÞHQWêgD�S ì ç ì Þ)ð�Û¢é&Ü	ç²ß�åQñ ì é&Û¢ê)çäB ñ&ß�æ)ñWß�Þ ì é ß ï ß�é�ægB ì ê
Þ)è2í¢í¢ßhQ�m�D ì åQðnD�SK� ì é&å�ß�í�D ì åIð Ï âäÜ=íîè2D ì í	d ì å�Þ)è=ê)ê ì í¢í�ò|ôUê*f1å�è=Ý&é�æ)Û¢é&Ü�ç²ß�åIñ ì é&Û¢ê)ç íîß�æ)ê
âJIKIMQ&ß�æLß�Þ)ç�Û¢é&ß	æ)ñ&ß	é�Ý&çoDYß�Þ�ånd Ô � Ú�f4è5CUß ï ß�éyæLê�æLñ ì æ êLñ&è2Ý&í�Q��Ru2\�ñ ì�ï ßpD�ß�ß�é
Þ)è=í¢íîßqQ
D ì åIðKD�SK� ì é&å�ß�í�D ì åIð�j�ê)Û¢é&å�ßwæLñ&ßhSKB4ß�Þ)ß�í¢è�å ì æLßhQzè=é
æ)ñWßwå�ÞLÛ¢æ)Û¢å ì í¹L ì æLñkj ì éRQKD�Suæ)ñ ì æ
å ì Ý&êLÛ¢é&Ü ì QWß[��é&Û¢æ)Û ï ß�LYß�Þ�Cvè2Þ)ç ì é&å�ß�Q&ß�Ü2Þ ì Q&ß�æ Ï ã�æ ì Þ)æ)Û¢é&Ü�é&è5BçB Û¢æLñ ì ñ&Û¢Ü2ñXL ì Þ ì ç²ß¿m
æ)ß�Þ ï2ì í¢Ý&ß�COè=Þ�ºèdaB ñ&Û¢åIñ�B Û¢í¢í@Ü=Û ï ß ì ézè2D&ê)ß�Þ ï2ì æLÛîè=ééånd Ô � Ú�fgêìë2fhjkº9Û¢ê	å�è2é�æ)Û¢é�Ý&è=Ý&ê)í�S

í[î�ï5ð À7ñ�ò#ó�òîÃvÁIÅ�ô|Á[ó�õkö[÷�ø Ê¦ù�úeû�üRý öhþ�ÿ���� ð�� û�� � ð�� þ ü ö[÷�� ï5ð
	 ñOÄvÁIÅ �{ÿ � ö ý ð ü_ü_û���� � û þ ð ö � ø ý ð�� ��ø û����ø � � ð �9ø � ý ï û � ð ý �� �að���ð ü ÿ ð ý � û���� Å�ÃOÃN¿ î�� ø � û � û ö � ø���������Ã.ñ�ò#ó�òîÃvÁIÅ���Á[ó�õ	ÁIÂ2ÁIÅ ����ò�� ï ø ü�� ðHð � � ü ð�� ��ö ü �� � �� ï5ð ÿ ð�� ÷�ö � þ�ø �5ý ð ö[÷ � û�ü � � û�� ��� ð�� ÊEù�ú ø ü �_ð ÷ ð���ð �5ý ð ��ö	ø ���$û �5ð ø������[÷�ø ü � ð ü �{ÿ�ö ü_ü_û�� � ð ø ü � �5ý ï�� ö � ö�� ü� û�ü � � û�� ��� ð���ð� cð ý ��� û ö � ö[÷!� ï5ð ü�û þ"����ø�� û ö � þ�ö �5ð �¢¿$# � �5ðHð�� � û � ï ø ü%� ðHð �yü ï ö�& � � ï ø��%� ï5ð � ð ��� � ï
ö[÷'� ï5ð ý � û � û�ý ø���ÿ5ø�� ï û�ü ø(��ö)& ð�� � ö�� � � ö � � ï5ðJð� �ð ý ��� û ö � � û þ ð ö[÷�ÁIÂ�� ý ö �5ü ð��* ø�� û *hð ÿ � ö���ö ý ö��+�� ���%��,�- Äköqÿ�� û þ û�ü � û�ý ÿ � ö���ö ý ö�� ü � ö ð� û�ü � 	-î û þ ð · ø � ÿ.& û � ï ��ø�/�� ý ø �5ý ð ����ø�� û ö � � î û þ ð · ø � ÿ.& û � ï
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Þ)ßqQ&Ý&å�ßhQ ì êõí¢è=é&Ü ì ê�ånd Ô � Ú f1Þ)ß�ç ì Û¢é&ê	é&ß�Ü=íîÛ¢Ü=Û-DWíîß Ï�2 è2í¢í�D ì åIð�æ)ñ&Þ ì ê)ñWÛîéWÜ
Û¢êõßq�=LWíîÛ¢å�Û¢æLí-S
æ ì åIðyí¢ßhQnD�S ì æ)ñ&Û¢ÞHQuç�ß�åIñ ì é&Û¢êLçCæLñ ì æ4ç²è=é&Û¢æ)è=Þ)ê Ô �HÔ�Õ	Õ¯Ö�×a× ÄHØ ì éRQ²ÞLßhQ&Ý&å�ß�ê�º ì éRQP¼¼æLè
æ)ñWß�Û¢Þ�ñ ì í ï ß�ê	B ñ&ß�é
æLñ&ß�Q&ß�å�ÞLß ì êLßwè<C Ô �HÔ�Õ	Õ	Ö-× × ÄHØ ñWÛîæLê ì LWÞ)ßhQ&ß¿��é&ßhQ*æ)ñ&ÞLß�ê)ñWè2í�Q Ï

Ý¦��LYß�Þ)Û¢ç�ß�é�æ)ê¦B Û¢æ)ñ`æLñ&ß âJIKIäL&ÞLè2æ)å�è2í&ñ ì�ï ß}ê)ñWè5B éwæLñ ì æ¦DYè2æ)ñ�æ)ñWß å�í ì Û¢ç²ßhQ	é&ß�ßhQ&ê
å ì é�DYß ì åIñ&Û¢ß ï ßhQ@á}ò�Û¢ç�ÛîæLÛ¢é&Ü�è2L&æ)Û¢ç²Û¢êLçäÛ¢é T Û¢ç²ß ë�ì Þ�L�^a�7Y�^43�b* c\ z-£	D�S�å�è2é�æ)ÞLè2í¢í¢Û¢é&Ü`æ)ñWß
Þ ì æ)ß�è5CeQ&Þ ì Û¢é
è5C¦COÞLß�ß`ç�ß�ç²è=ÞHS�å ì éKD�ß ì å�å�è=çPL&í¢Û¢ê)ñWßhQuß[F ß�å�æ)Û ï ß�í-S¤D=S ì QRS�é ì ç²Û¢å ì íîí�S
ì Q ì L&æLÛ ï ß²ç�ß�åIñ ì é&Û¢êLç Ï â�IKI ì Q ì L&æLê�æ)ñ&Û¢ê�Þ ì æ)ßuæLè5B ì ÞHQ&ê�æLñ&ßnL�ß�Þ.COè2ÞLç ì é&å�ßuð�é&ß�ß[m
LYè2Û¢é�æ ì Ý&æ)è=ç ì æ)Û¢å ì í¢í�S�j ì éRQ ì Q65ÐÝ&ê)æLê}Û¢æ�æLèpCOè2í¢í¢è5B�QRS�é ì ç�Û¢å ì í=ç²è ï ß�ç�ß�é�æ)ê@è<C�æ)ñ ì æeLYè2Û¢é�æ
Q&Ý&ß�æ)èyB!è=Þ)ð�í¢è ì QWê ï2ì ÞHS�Û¢é&Ü�d�í¢ÛîéWß ì ÞLí-SRf{è ï ß�Þ æLÛ¢ç²ß Ï

t̂  = ee i + ∆̂ (δ1 ... δn )
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2

∆̂ =

Ú|Û¢Ü2ÝWÞ)ß`à�@ Ï-�87 á¦Iuè2æLÛ ï2ì æ)Û¢è=éyCOè2Þ4æ)ñ&ß�ôUÞ)è2D ì D&Û¢í¢Û¢ê)æLÛîå.9.9JÝ{ã

:<;>=?>=@: A
ýCBEDGF!DGH�I�H�J=úCH�KMLON úCHLüPH�J�ü
â�å�è2ç�ç�Ý&é&Û¢å ì æ)Û¢è2é1Ûîé�æLß�Þ�C ì å�ßg�	i@æLñ ì æUå�è=é&ê)Û�Q&ß�Þ)ê}æLñ&ßg��I � L&ÞLè2æ)è�å�è=í ì é7Q T Û¢ç²ß ë�ì ÞHL
ì ê{æ�B!è1ßh��æ)Þ)ß�ç²ß�ê}Û¢é ì êHLYß�å�æ)ÞLÝ&ç,è<C9L�è=ê)êLÛ-DWÛîí¢Û¢æ)Û¢ß�êUæLèõê�S�é&åIñ&Þ)è=é&Û�N�ß�ò@ô>Q ê!ò �gT�ì Q ï2ì é&å�ß[m
ç²ß�éyæLê�Û¢ê�æLñ&ß�ZR3Hu2¡[W�¡c^�z-^+Sh\_^a �Q&Û¢êLæ)Þ)Û�D&ÝWæ)ßhQT9�Ý}ãnL&ÞLè2æ)è�å�è=í�s U ��t)Ï ò�ß�æ	æLñ&ßwè�å�å�Ý&Þ)ÞLß�é&å�ß�è5C
ì é�ß ï ß�é�æ Ô j7��d Ô f�}äò �gT Ö j&Û¢é
êLè2ç²ß`ò|ô Ö DYßP [W�V1ShW5z¦dXWxf	Cvè2Þ ì CvÝ&æ)Ý&ÞLß`ß ï ß�é�æ Ô�Y B Û¢æ)ñ
��d Ô�Y f�}Cò �gT Ö ×[Z d��*f1Ûîé¼ò@ô]\PB Û¢æ)ñ¤L&Þ)è2D ì D&Û¢í¢Û¢æ�S_^os Ô W Ô�Y»t jYÛ Ï ß Ï ß ï ß�é�æ Ô B Û¢æLñ
ê)è=ç²ß
L&ÞLè�D ì D&Û¢íîÛ¢æ�S�åQñ ì é&Ü=ß�ê`ê)æ ì æLß ï2ì Þ)Û ì D&í¢ß�ê1Û¢éa`�\oB Û¢æ)ñ*Û¢é � Ý&ß�éWå�ßwè=é Ô�Y"Ï�T ñ&ß�é*æ)ñ&ßo��I �
AHDWíîè�åIð*Ý&é�æ)Û¢í}ê ì COß[m"æ)è<m$L&ÞLè�å�ß�ê)ê�G5m"Þ)Ý&í¢ß ì L7L�ß ì Þ)ê ì Q&ßq½yÝ ì æ)ßyCvè2Þb^os Ô W Ô�Y»t } � j ì éRQ¼Û¢ê
��ø�/�� � ö���� � ø ý@c � î û þ ð · ø � ÿ$& û � ï ÿ ï ø ü ðE�5ð ý öqþ�ÿ�ö ü_û � û ö � �hø � � � ï5ð'd{ï ø � � � ¸�ú ï5ð�� þ	ø �gú ÿ5ø ý ð ¸ î û þ ð
e ð � ï ö �gf h6ikj �C& ï û�ý ï ý ø �Oü � � ÿ5ø ü_ü � ï5ð ý � û � û�ý ø��Rÿ5ø�� ï ¿ î�ï5ð ÿ2ö ü_ü�û��5û � û �4�pö[÷ ü ö ý ø���� ð�� �@l)��Ä.ñOÃ�ñ�ò»ó�òîÃvÁIÅ�4��ÄvÄm)l��n��ø � � ø ü ø ý ö �5ü ð É � ð �5ý ð û � ü�� ö �5ü � û �_ø �5û � û �4�{ø ü ø � Á�Æ@��,LÅ l�ó�Äo��ö�& ð�� � ö�� � �!��ð ÷ ð��_ð �5ý ð � ï ö�& ð�*qð�� �ï ø ü þ�ø �5ð ý � û � û�ý ø��5ÿ5ø�� ï ø � ø���� ü�û�ü � ð ü_ü ø��� � ø ý � û *hð ¿
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u�`cb63[z�£�Z�b�S)S¿^ w�^+Sh\_^a ©COè2Þ1å ì êLß�ê�^¸s Ô W Ô�Y#t>p�� ê)Û¢é&å�ß ì B ì Û¢æ)Û¢é&Ü�æ)ñ&ßyQ&ß�å�Û¢êLÛîè=é�B ñWß�æ)ñ&ß�Þ
d Ô W Ô�Y f�è2ÞKd Ô[qW Ô�Y f`ñWÛîé7Q&ß�Þ)ê�æLñ&ß�d L&Þ)è2D ì D&í�S*å�è2ÞLÞ)ß�å�æ*f�å�è2éWå�Ý&Þ)ÞLß�é�æ²ßh��ß�å�Ý&æ)Û¢è2é�è<C
ß ï ß�é�æLê Ô1ì éRQ Ô�Y Û¢éyQ&Û»F ß�Þ)ß�é�æ ò@ôUê Ï �4í¢ß ì Þ)í�S=jPÛ#C
^os Ô W Ô�Y»tRr � ì é�è2L&æ)Û¢ç²Û¢êLæ)Û¢å}ê)æLÞ ì æ)ß�Ü2S
å�è2Ý&í�Q9ñ ì�ï ß�ßh��ß�å�Ý&æ)ßhQ Ô�Y å�è2éWå�Ý&Þ)ÞLß�é�æ)í�S�æLè Ô ç²è=ê)æ	è5C�æLñ&ß²æLÛîç�ß Ï Iuè2ÞLß²êHLYß�å�Û»��å ì í¢í�S
d�ê)ß�ß Ú|Û¢Ü2ÝWÞ)ß Ù Þ)ß[Cvç²è2æ�L&Þ)è2D9fhj ì êLê)Ý&ç�ß�æ)ñ&ß�æ)Û¢ç²ß�ê)æ ì çPL
è<C�æ)ñ&ß��Rb)s2\Jd�æ)è=ð2ß�é�mHf"ç�ß�ê)ê ì Ü=ß
t Ö4uwv æLè ì Þ)ÞLÛ ï ß ì æ�ò@ô \ Û¢é²æLñ&ß`æ)Û¢ç�ß Ûîé�æLß�Þ ï2ì íes x Ö)y�t d y å ì énDYß ì Þ�D&Û¢æ)Þ ì Þ)Û¢í�S�í ì Þ)Ü=ß�fhjWÛ Ï ß Ïxo�V� Õ d t Ö4uwv f¹� yPÏkT ñ&ß�é ò@ô]\�å�è=Ý&í�Q�ñ ì�ï ß ê ì COß�í-S�ê)Û¢ç�Ý&í ì æLßhQ ì í¢í&æLñ&ß ê)åIñ&ßqQ&Ý&í¢ßhQuæ)Þ ì é�m
ê)Û¢æ)Û¢è2él��ÞLÛ¢é&Ü2ê{za��|�}.~q��d���|�f���B Û¢æLñ�~q��d���|=f p ����d t Ö4uwv f�ö��	i Ó�Áoâ ñWè5B!ß ï ß�Þ�B Û¢í¢í�D&í¢èyåIð ì æ
ê)è2ç�ß�ò �pT \O}�xldOÚ|Û¢Ü2Ý&ÞLßõà2@C��à � f���â1ê ì é�ßh� ì çPLWíîß2j�í¢ß�æ4æ)ñWßgL&ÞLè�D ì D&Û¢íîÛ¢æ�S	è5C@æLñ&ß ì å�æ)Ý ì í
æ)Û¢ç²ß�êLæ ì çPL*è5C�æ)ñWßoCOè=Þ)æ)ñWå�è2ç�ÛîéWÜ²ç²ß�ê)ê ì Ü2ßlD�ß�^os ����d t Ö fO}�� t } v�)�R��� �[�ìs yn� x t j
æ)ñ&ß�éX��I � j7D�SoD&í¢èyåIð�Û¢é&Ü9j2C ì Û¢í¢ê}æ)è�Ý&êLß ì d � Ñ º¦f}åIñ ì é&å�ß`æLèoL&Þ)è�Q&Ý&å�ß`Ý&ê)ß¿COÝ&í@êLÛ¢ç�Ý&í ì m
æ)Û¢è2éyB!è=Þ)ðOD�SyL&Þ)è=Ü2ÞLß�ê)êLÛîéWÜ`è ï ß�Þ%x ì éRQ�ßh��ß�å�ÝWæ)Û¢é&Ü`êLåQñWßhQ&Ý&í¢ßhQ�æ)Þ ì é&ê)Û¢æLÛîè=éO�YÞ)Û¢é&Ü2êUÛ¢é�æ)ñ&ß
æ)Û¢ç²ß	Û¢é�æ)ß�Þ ï2ì í�s�x � xG�xº	d y Ñ x�f t � T ñ&Û¢ê	Û¢ê ì å�íîß ì Þou�`cb63$Z�b�S)S¿^ w�^+Shw ì æ�í¢ß ì ê)æpCOè2Þ1ê)ç ì í¢í
ï2ì í¢Ý&ß�ê`è<C�º"�P�1é¼æ)ñ&ß�è=æ)ñ&ß�Þ`ñ ì é7Qkjk�	i Í
� B4è2Ý&í�Q ì í¢í¢è5B�ßh��ß�å�Ý&æLÛ¢é&Ü
ß ï ß�é¼ê)åIñ&ßhQWÝ&í¢ßhQ
��Þ)Û¢é&Ü=ê�~q��d�� | f	� y j7B ñ&Û¢åQñuÛ¢ê ì å�í¢ß ì Þ�u�`cb83Hu[Z�\�^ w�^+Shw�DYß�å ì Ý&ê)ß�ß ï ß�ÞHSl��ÞLÛîéWÜ�~q��d�� | f�� y
Q&ß[��é&Û¢æLß�í�S�B Û¢í¢í�ñ ì�ï ß æLèJDYß Þ)è=í¢íîßqQ�D ì åIð]j=Û¢é&å�Ý&ÞLÞ)Û¢é&Ü ì éWé&Û¢ñ&Û¢í ì æ)Û¢è2é	ç�ß�ê)ê ì Ü2ß�ê}æ)ñ ì æ}å�è=Ý&í�Q
ñ ì�ï ß�DYß�ß�é ì�ï è2Û�Q&ßhQ
�

T ñ&ß�êLß ì Þ)Ü=Ý&ç²ß�é�æLê�ç ì Û¢é&í�S	ç²è=æ)Û ï2ì æLß!æLñ&ß�Ý&êLß	è5C ì é�è2L&æ)Û¢ç�ÛîêLæ)Û¢å��	ikCvè2Þ}êLÛîç�ÝWí ì æ)Û¢è2é
ç²è�Q&ß�í¢ê�B Û¢æ)ñué&è=éRQ&ß�æLß�Þ)ç�ÛîéWÛîêLæ)Û¢å	ß ï ß�éyæ1å ì ÝWê ì í¢Û¢æ)Û¢ß�ê8�g�1é
æ)ñWß`è2æLñ&ß�Þ�ñ ì éRQkj ì ê ì í¢Þ)ß ì QRS
ê)ß�ß�éUj ì é²è2L&æ)Û¢ç²Û¢êLæ)Û¢å�ò@ô9ç²Û¢Ü=ñyæUæLß�éRQ
æLè5B ì ÞHQ&ê4è ï ß�ÞLè�L&æLÛ¢ç²Û¢ê)çXj�Û@� ß���è2L&æ)Û¢ç²Û¢êLçäí ì åIð�Û¢é&Ü
Þ ì æLÛ¢è2é ì í�5IÝ&ê)æLÛ»��å ì æLÛ¢è2é
� T ñ&ß�ZR3�u�¡[W�¡c^�z�^+Sh\�^a 	L&ÞLè2æLèyå�è2í ì Û¢ç²ê4æ)è�ßh��L&í¢è2Û¢æ4Û¢é�COè2ÞLç ì æ)Û¢è2é�è=é
æ)ñ&ß�QRS�é ì ç²Û¢å}êLÛîç�ÝWí ì æ)Û¢è2épD�ß�ñ ì�ï Ûîè=ÞUÛîé�è2Þ�Q&ß�Þ}æLè�D�ß ì D&í¢ß!æLè ì í¢íîè5B¼Û¢é`ß ï ß�Þ�SwêLÛîç�ÝWí ì æ)Û¢è2é
ê)æ)ßqLb5IÝ&êLæ æ)ñ ì æ ì ç²è=Ý&é�æ}è5C}è2L&æ)Û¢ç²Û¢êLçäæ)ñ ì æ å ì é�DYß'5IÝWê)æ)Û»��ßqQ
�

T è Ü2Û ï ß ì é`Û¢é�æ)Ý&Û¢æ)Û¢è=éõè=é`æ)ñWßR5IÝWê)æ)Û»��å ì æ)Û¢è=é`è5C&è�LWæ)Û¢ç²Û¢ê)çDíîè�è=ð ì Ü ì Ûîé ì æ@æ)ñWß¯L ì Þ ì íîí¢ß�í
ê)Û¢ç�Ý&í ì æLÛîè=é	è5C�æ)ñ&ß êLç ì í¢í=ê)Û¢ç�Ý&í ì æLÛîè=é	ç²è�Q&ß�í�Û¢é Ú|Û¢Ü2ÝWÞ)ß à���� 7 æ)è2Ü=ß�æ)ñWß�Þ¯B Û¢æLñwæLñ&ß	COÝ&æLÝ&Þ)ß
íîÛ¢êLæ�j ì éRQ
æ)ñWß�L ì Þ ì íîí¢ß�íUßh��ß�å�Ý&æ)Û¢è2é*è5Cpz-W6�c£n [W��R [bqzaz-W2\�^ u�� T Û¢ç²ß ë�ì ÞHL
Û¢é¼Ú@Û¢Ü=Ý&Þ)ßwà2@C��UC�
â æ�æLñ&ß�DYß�Ü2Û¢é&é&Û¢é&Ü1è5C�êLæ)ßhL�U1ò@ô æ ì æ�ò �gT }�ëC��0 � d�}Dò �gT�ì æUæ)ñWß!ß�é7Qwè<C êLæ)ßhL�à�f´C ì å�ß�ê
æ)ñ&ß êLæ)Þ ì Ü2Ü=íîß�Þ%z � ö2ô{à&ö�ëo� U 7 �|Ûîé�ÛîæLêkiH��ö�æ)ñ&ß éWßh��æ�ß�íîß�ç²ß�é�æ@Û¢éwò|ô æ Q êUCOÝ&æLÝ&Þ)ß4í¢ÛîêLæ@Û¢êEëo� �yàC�
ã�Û¢é&å�ß}æLñ&ß}ß[F�ß�å�æUè5C&æLñ&ß}ê)æLÞ ì Ü2Ü2í¢ß�Þ�Û¢ê�Û¢é	æ)ñ&ß{íîè�å ì í5COÝWæ)Ý&ÞLß�è<C�ò@ô æ j�Û�� ß��8z T à1}yd�ëC��U 7 ��ëC� �yà2f
�hj�æLñ&ßoz-W8�c£�3Hu<zaz-¡[W2 *¢�ê)æLÞ ì æLß�Ü�S ì LRL&í¢Û¢ß�ê ì éRQ
Þ)è=í¢í-D ì åIð²Û¢ê ì�ï è2Û�Q&ßhQ ì æ ì í¢í�� T ñ&ß�ß ï ß�é�æ$z
T à�}�ëC� 7�� �UÛ¢ê!ßh��ß�å�Ý&æ)ßhQuÛ¢é�æ)ñ ì æ}êLæ)ßhLkjWê)ß�æLæ)Û¢é&Ü�ò �pT }�ëo� 7�� j ì éRQ�æ)ñ&ß1è2Ý&æ�L&Ý&æ)ç�ß�ê)ê ì Ü=ßz � ö�ô � ö�ëC� 71� �UÛ¢ê}Ü=ß�é&ß�Þ ì æ)ßqQ�d�����f ì éRQ�ê)ß�é�æ ì æUæ)ñWß�ß�éRQ�è<C æLñ&ß ê)æLßhL
�E��é�COè=Þ)æLÝ&é ì æLß�í�S=j
Ûîé�ê)æLßhL_� ì é&ßqB?êLæ)Þ ì Ü2Ü=íîß�Þ.z � ö&ô}à&öRëo� 7 U$�{Ûîê è2D&ê)ß�Þ ï ßqQ Û¢éliH��è5C�ò|ô æ j�D&Ý&æ é&è5B¾B Û¢æLñ
æ)ñ&ß`ß¿F ß�å�æõæLñ ì æ ì æ æ)Û¢ç²ß©�¯}�ëC� 7 U"�xëC��ë�0 p ò �gT }�ëo� 71� ò@ô æ Û¢ê	COè2ÞLå�ßhQ
æLè�Þ)è2í¢íUD ì åIð
dOÚ|Û¢Ü2Ý&ÞLß à2@C��U�f��Ki"éRQWß�ßhQkj ò@ô æ Û¢é¼êLæ)ßhL�U�Ü2ß�é&ß�Þ ì æLßhQ ì éRQ�êLß�é�æwè=Ý&æ�z � ö!ô � ö�ëC� 7�� �
B ÛîæLñ&è2ÝWæ�å�è=é&ê)Û�Q&ß�ÞLÛ¢é&Ü ì é�S²Û¢é�Cvè2Þ)ç ì æLÛîè=éoB ñ&ß�æLñ&ß�Þ	æ)ñ&ß�ÛîçlL&í¢Û¢å�Û¢æ}è�L&æLÛ¢ç²Û¢ê)çGÛ¢ê
5IÝ&êLæ)Û»��ßhQ
è2Þ é&è=æ6�Ui_C�ò@ô æ B4è2ÝWí-Q�ñ ì�ï ß1è�D&êLß�Þ ï ßhQuæ)ñ ì æ Û¢æ!ÞLß�å�ß�Û ï ßqQ ALè2é�æ)ñ&ß ì�ï ß�Þ ì Ü=ßhG�è2é&ß	Û¢éRL&Ý&æ
ç²ß�êLê ì Ü=ßeLYß�Þ@êLæ)ßhLkj<B ÛîæLñ ì éKA ì�ï ß�Þ ì Ü2ßqG æ)Û¢ç²ß�êLæ ì çPL Û¢é&å�ÞLß�ç²ß�é�æ|è5C9ëC� � @10RjIÛ¢æ�ç²Û¢Ü=ñyæYñ ì�ï ß
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ß�ê)æ ì D&í¢Û¢ê)ñ&ßqQ ì ñ�S=LYè2æLñ&ß�êLÛîê1æ)ñ ì æ Û¢é êLæ)ßhLÊ� ì ç²ß�êLê ì Ü=ß	Ûîê ßq�=LYß�å�æLßhQ*æ)è ì ÞLÞ)Û ï ß�B Û¢æ)ñ ì é
ß�ê)æLÛîç ì æLßhQ²æLÛîç�ß�ê)æ ì çlLwè<C�ëC��U 7 ��ëC� � @10�}çëC��010�0od_};æ)Û¢ç²ß�êLæ ì çPL�è5CELWÞ)ß ï Û¢è2Ý&ê ç�ß�ê)ê ì Ü=ß� ì�ï ß�Þ ì Ü2ß Û¢é&å�ÞLß�ç²ß�é�æ[f�� T�ì ð�ÛîéWÜõæLñ&Û¢ê ì ê ì é ì í ì ÞLç�COè2Þ¦LYè2æ)ß�éyæLÛ ì íYÞ)è2í¢í�D ì åQð�j�ò@ô æ å�è=Ý&í�Qñ ì�ï ß ì�ï è2Û�Q&ßhQuæLñ&ßOL&ÞLè�L ì Ü ì æLÛ¢è2éuè5C}æ)ñWßwí¢è�å ì í|è�L&æLÛ¢ç²Û¢ê)æLÛîå êLÛ¢ç�Ý&í ì æ)Û¢è=éoL&Þ)è=Ü2Þ)ß�ê)ê)Û¢è=é�D�S
ß�� Ü��¦Q&ß�í ì S�Û¢é&Ü*æ)ñ&ßuê)ß�éRQ&è2ÝWæ²è5C(z � ö�ô � ö�ëo� 7�� ��COè=Þ�è2é&ß�ê)æLßhL
� T ñWÛîê�Û¢ê�Û¢íîí¢Ý&êLæ)Þ ì æ)ßqQ
Ûîé�Ú|ÛîÜ=Ý&Þ)ß²à2@C� ��á�ò|ô æ 5IÝWê)æ�æ ì ð=ß�ê�æ)ñ&ß�Ûîé7L&Ý&æ�ç²ß�êLê ì Ü=ßyCOÞ)è=çriH� ì éRQ9ê)åIñ&ßhQ&ÝWíîß�ê�æ)ñ&ß
ß ï ß�é�æËz T à�}�ëo� 71� ��Û¢é�Ý � ò¹jeD&ÝWæPQ&è�ß�êX�Ru�\pL&Þ)è�å�ß�ê)êuÛ¢æ6��i"é&ê)æLß ì QUj�æLñ&ß
ßh��ß�å�ÝWæ)Û¢è2é
Ûîê�Q&ß�í ì S=ßhQ*Ý&é�æ)Û¢í@æLñ&ß�ñ�S=LYè2æLñ&ß�êLÛîê	ÝRLYè2é*æ)ñWßwé&ßq�yæ	ç�ß�ê)ê ì Ü2ß1Q ê	æLÛîç�ß�ê)æ ì çlL²Û¢ê ï ß�Þ)Û»��ßhQw�
T ñ&ß`é&ßh��æ ç�ß�ê)ê ì Ü2ß	Û¢ê.z � öYô � öRëo� 7 U(�hj&æLñ&ß	ñ�S=LYè2æLñ&ß�êLÛîê1å ì énDYßOQ&ÞLè�LRLYßhQkj ì éRQ ì é&ßhB
ß ï ß�é�æ{z T à�}�ëC� 7 @{�4Ûîê êLåIñ&ßhQ&Ý&í¢ßhQ ì éRQlL&Þ)è�å�ß�êLê)ßhQ*é&ßh��æ8�}â�å�æ)Ý ì íîí�S�æ�B4è�Þ)è=íîí�D ì åIðyê ì é7Q
æ)ñ&ß
å�è2Þ)ÞLß�êHLYè2é7Q&Û¢é&Ü¼ê)ß�é7Q&Û¢é&Ü¼è5C ì é�æ)Û¢ç²ß�ê)ê ì Ü2ß�ê�å�è=Ý&í�Q�DYß ì�ï è=Û-QWßhQ�D�S ì L7L&í�SyÛ¢é&Ü�æ)ñ&ß
L&Þ)è2D ì D&Û¢í¢Û¢ê)æLÛîå1ê)Û¢ç�Ý&í ì æLÛ¢è2é�ê)åIñ&ß�ç�ß��

T èOD�ß ì D&í¢ß�æ)èyQ&Û¢Þ)ß�å�æ)í�S²å�è2é�æ)ÞLè2í�æ)ñWßõè2L&æ)Û¢ç�ÛîêLçäÛ¢é T ë j�ß ì åIñ ò|ô¼Û¢é²æLñ&ß`ôYâ�9����
dOôUÞLè�D ì D&Û¢íîÛ¢êLæ)Û¢åwâpQ ì LWæ)Û ï ßÌ91ÛîÞLß�å�æ��pL&æLÛ¢ç²Û¢ê)ç��4è2é�æ)ÞLè2íafOs�à2@ t!ì LRLWÞ)è ì åIñzç�è2é&Û¢æ)è=Þ)ê1æ)ñ&ß
ò �gT L&Þ)è=Ü2ÞLß�ê)êLÛîè=éwè=é	ß ì åIñ�è5C&Û¢æ)êUÛ¢é&å�Û�Q&ß�é�æ@åIñ ì é&é&ß�í¢êcj�Û@� ß1��í¢è2Ü=ê�æ)ñ&ß4æ)Û¢ç²ß�ê)æ ì çPL&êYè5C&ç�ß�ê�m
ê ì Ü=ß�ê ì ê�æLñ&ßhS ì Þ)ÞLÛ ï ß��!ÚWÞ)è=ç æLñ&ß`è2D&ê)ß�Þ ï ßhQ�ç²ß�êLê ì Ü=ß ì Þ)ÞLÛ ï2ì í�L ì æ)æ)ß�Þ)é&êcj�ß ì åIñzò@ôÞCOè=Þ�m
ç�Ý&í ì æ)ß�ê ì ñ�S=LYè2æLñ&ß�êLÛîê è=é²æLñ&ß	æ)Û¢ç²ß�êLæ ì çPL�è5C@æ)ñWßõéWßh��æ ç²ß�êLê ì Ü=ß�ßh��LYß�å�æLßhQzæLè ì Þ)ÞLÛ ï ß�j
ì éRQÎÍwÞ)ß�í ì æ)ßhQuæ)è�ê)æ ì æ)Û¢ê)æLÛ¢å ì í�å�è=é��9Q&ß�é&å�ß	Û¢é�æ)ñ&ßpCOè=Þ)ß�å ì ê)æ ï2ì í¢Ý&ß"ÍoD�Swç�ß ì é&ê{è5C@æ)ñWÞ)è2æ.m
æ)í¢Û¢é&Ü�W2Y�W¿Z]\ÏS!æ)è ì êHS�é&åIñ&ÞLè2é&Û�N ì æ)Û¢è2énDYß�ñ ì�ï Û¢è2Þ æLñ ì æ4Û¢ê�L&Þ)ß�êLÝ&ç ì D&í�S�æ)ñ&ß�DYß�ê)æ1æ)Þ ì Q&ß�è<F
ì ç²è=é&ÜKD&í¢è�åIð�ÛîéWÜ�d���I � f ì é7Q�è�LWæ)Û¢ç²Û¢ê)æLÛ¢å ì í¢í�SnL&Þ)è=Ü2Þ)ß�ê)ê)Û¢é&Ü¾d T ë f�B ÛîæLñ�ÞLß�êHLYß�å�æuæ)è
æ)ñ&Û¢ê	ñ�S=LYè2æLñ&ß�êLÛîê�Ûîé�æ)ñ&ß�å�ÝWÞ)Þ)ß�éyæ�ê)Û¢æ)Ý ì æ)Û¢è2éw� T ñ&ÞLè2æ)æLí¢ÛîéWÜ²Û¢ê�Q&è2é&ß�ZR3�u�¡[W�¡c^�z�^+Sh\�^a [W<zaz-£1Û¢é
æ)ñ&ß`êLß�é&êLß`æ)ñ ì æO¡hz�u� [¢2^a��Ð	Û¢ê Û¢éRQ&Ý&å�ßhQKB Û¢æ)ñ ì å�ß�Þ)æ ì Û¢énL&Þ)è2D ì DWÛîí¢Û¢æ�S��

â�êLê)Ý&ç�ß�æ)ñ ì æ4æ)ñ&ß1ñ&Û¢ê)æ)è=ÞHS�è ï ß�Þ!æLñ&ß�í ì ê)æ>Ñuç²ß�êLê ì Ü2ß ì Þ)ÞLÛ ï2ì í¢ê%ÒG|O}�d�����d t Ö ��Ó uwv fhj����d t Ö ��Ó u�æ fhj>�8�6�{���2d t Ö fHf�Û¢êwç ì Û¢é�æ ì Û¢é&ßqQ
Û¢éùò@ô á COè2Þ�ß ï ß�ÞHS¾d�Û¢éRLWÝ&æ*f�åIñ ì é&éWß�íGÔ�Õ | ã á j
ì éRQ�æLñ ì æ.Ö����d t Ö4uwv f�fUÛ¢ê ì éwß�ê)æ)Û¢ç ì æ)ß¹COè=Þ�æLñ&ß æ)Û¢ç�ß�ê)æ ì çPL	è<C�æ)ñ&ß	Cvè2Þ)æLñ&å�è=ç²Û¢é&Ü�ç�ß�ê)ê ì Ü=ß
t Ö4uwv � ò�ß�æ1æ)ñ&ß`å�è2é��9QWß�é&å�ßPëy��×{d Ö����d t Ö4uwv f�fHf©� � �}ßh��L&ÞLß�ê)ê`æLñ&ßKALæ)Þ)ÝWê)æHG�Û¢é æLñ&Û¢ê�ß�ê.m
æ)Û¢ç ì æ)ß�� T ñWß�é ò|ô á ñ ì�ï Û¢é&Ü êLåQñWßhQ&Ý&í¢ßhQ��HÛ ì ê@æLñ&ß!æLÞ ì é&ê)Û¢æ)Û¢è=é`æ)è©��Þ)ß4é&ßh��æ�jPê ì S ì æ!~q��d��HÛ5fhj
B!è=Ý&í�Qõßq�yß�å�Ý&æ)ß4æ)ñWß}è�å�å�Ý&ÞLÞ)ß�é&å�ß è5C��HÛ¦B ÛîæLñ	ê)è2ç�ß¦L&Þ)è2D ì D&Û¢í¢Û¢æ�SØ^!Ù2s ßh��ß�å�Ý&æLßÌza�HÛ�}.~q��d��HÛ5f�� t j
D&Ý&æ�B!è=Ý&í�QKD&í¢è�åIðPCvè2Þ�æLñ&ß ì�ï ß�Þ ì Ü2ß ì ç�è2Ý&é�æ è<C�� ô!�äæLÛ¢ç²ß �nd�Ý&ê)ßhQ*æ)èuêLÛîç�ÝWí ì æ)ß1è2é&ß
æ)Þ ì é&ê)Û¢æLÛîè=él��Þ)Û¢é&Ü�feB Û¢æ)ñlL&Þ)è2D ì DWÛîí¢Û¢æ�S � Ñ ^ Ù � T ñ&ß ì í¢Ü2è=Þ)Û¢æ)ñ&çGêLð2ß�æLåQñ�è5C�æLñ&ß`ôYâ�9����
dOôUÞLè�D ì D&Û¢íîÛ¢êLæ)Û¢åb91Û¢Þ)ß�å�æO�pL&æLÛîç�Û¢ê)ç �4è=éyæLÞ)è=í�f1ò@ô�êLÛ¢ç�Ý&í ì æ)Û¢è=é�ß�é&Ü2Û¢é&ß�Û¢ézÚ|Û¢Ü2Ý&ÞLßwà�@o� � @
ßh��L&í ì Û¢é&ê	COÝ&ÞLæ)ñ&ß�ÞgQ&ß�æ ì Û¢í¢ê6�

Ú�è=æ)ß�æ)ñ ì æõÛ¢é*å�è2é�æLÞ ì êLæ`æ)èuè=æ)ñ&ß�Þ ì Q ì L&æ)Û ï ß T ë ç�ß�åIñ ì é&Û¢êLç²ê æ)ñ ì æ	å�è2çlL&Ý&æLß ì é
è�L&æLÛîç ì í2Q&ß�í ì S�B Ûîé7Q&è5BXCOè2Þ¦D&í¢è�åIð�ÛîéWÜ�æ)ñWß!êLÛîç�ÝWí ì æ)Û¢è2é1ß�é&Ü=ÛîéWßJs � j8� � j�U2à t j�æLñ&ß�ôYâ�9����
ß�é&Ü2Û¢é&ß�DWíîè�åIð�ê¦COè=Þ ì �9��ßhQ ì ç²è=Ý&é�æ@è5C�Þ)ß ì íYæ)Û¢ç²ßgd�Û@� ß1� ��fqj�DWÝ&æ}í¢è�è�L&êUè ï ß�Þ�æLñ&ßgDWíîè�åIð�Û¢é&Ü
Q&ß�å�Û¢ê)Û¢è=ékj&Û¢é&å�ÞLß�ç²ß�éyæ ì í¢í�Swß�ê)æ ì D&í¢Û¢ê)ñ&Û¢é&Ü`í¢è=é&Ü2ß�Þ�DWíîè�åIð�Û¢é&ÜOLYß�Þ)Û¢è�Q&ê6� � S�æLñ&Û¢ê�Q&Û¢ê)å�ÞLß�æ)Û�N ì m
æ)Û¢è2é�è<C@æ)ñ&ßlAHD&í¢è�åIðyÛ¢é&Ü�B Û¢éRQ&è5B�G�ôYâ�9�����LWÞ)ß�êLß�Þ ï ß�ê�æLñ&ßgLYè2êLê)Û�D&Û¢í¢Ûîæ�S�æ)è`Ý&êLß�Û¢é�COè=Þ)ç ì m
æ)Û¢è2é�è=é�æ)ñ&ß ì Þ)Þ)Û ï2ì íRL&Þ)è�å�ß�ê)ê4ß�é&å�è�Q&ßhQuÛ¢é�æ)ñ&ß1æ)Û¢ç²ß�êLæ ì çPL&ê|è5C�ç²ß�êLê ì Ü=ß�ê}æLñ ì æ ì Þ)ÞLÛ ï ß Û¢é
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Û�Ü)Ý�Þ�Ü)ß�à�ô�áwâØãEä å5ò�-'l8æ ç¿ó-ò4,�è é�è6ê¿òëè�ì 	 �í û��5û � û ø�� û / ð�	 �kîï ð>ñ�òëó�ô�õ!ö îT÷nð � � � û þ ð�ø Ýï�ù+í ú Ý�Ü>ß óëó ø �X� û * û���� þ ð ü�ü ø � ð ü�û ø Ý�5ÿ � ø�� ð�	 ø �� û * ø)� ü �_ø)� û�ü � û ý�ü � û �kîò�ú � ü 	 û �wü�ý ö îËþ�ÿ û ø�� ð ý � ü ��ö ý ø��5ÿ5ø ü � ÿ�þ��ñ ô�� þ�ÿ"� ö���� � ø ý@c ÿ�þ�_ð ü �_ö ��ð ð ø � � û ð ü � ü �_ø�� ð � ð ÷-ö ��ð�	 � ü 	 û ��kî� ð � ð�� ø�� ð ø � � ü ð � � ö���� 	 ø � � û þ ð üaü ø � ð ü �@îô8ó���ô ý ï�� ö � ö���ö �hû�ý ø�� û��5ü ð�� � 	 û ��#��!�kîô	� ø ò�ú îÝ ø îï�ù�ï Ö
��� ÷�ö ��ð ý ø ü � 	 ø �� û * ø�� ü �aø�� û�ü � û�ýHü �îï�ù�� � 	 Ö
�� � � ý ö ��� �5ð �5ý ð û�� ÷-ö �_ð ý ø ü � 	 ø �� û * ø�� ü � ø�� û ü � û�ý�ü �îï�ù � ò ú � ü 	 � � ü � 	 ù ö ýC�X� ÷ � ü 	 � � ü � � ö ��� ð � ø�� û *[ð�	 #��<����ñ�ô	� ò�ú 	��������8f ð� cð ý�� � ü � 	 ù ö ý � j � ÷ � ø � ��	 ��)ñ�ô	� þ�ÿE�5ð ��ø)� ð� �ð ý ��� û ö � ÿ�þ�5ð ��ø)� 	 � �@îô8ó���ô ÿ � ö ý ð ü�ü 	 � � ü � 	 ù ö ýC�X�kîô	� ø ò�ú îô6ó���ô ÿ � ö ý ð ü_ü 	 � � ü � � ö ��� ð � ø�� û *[ð�	 #��!�X�kîô	� ø ò ú îï�ù�� ü ð � � ö���� 	 ö�����ÿ8���_þ ð ü�ü ø � ð ü �kîï�ù� ÷�ö ü�ü_û � ý ö���� ð ý � û ö � 	 ø ��* ø �5ý ð õ ö î!	 �X�kîÝ ø ð>ñ�ò�óëô î

Ú@Û¢Ü=Ý&Þ)ß`à�@o� � @&áUôYâ�9����6ã�Û¢ç�Ý&í ì æ)Û¢è2éoÝUé&Ü=ÛîéWß��

DYß�æ�B!ß�ß�é�D&í¢è�åQð�Û¢é&ÜlL&ñ ì êLß�ê6�	â1í¢Ü2è2ÞLÛ¢æ)ñ&ç�ê�D ì êLßhQzè=é ï2ì ÞLÛ ì D&í¢ß	ê)Û�N�ßyD&í¢è�åQð�Û¢é&ÜlB Ûîé7Q&è5B ê
C ì Ûîí�æLèwç ì ð=ß�Ý&êLßõè<C}Ûîé�æLß�Þ)ç�ßhQ&Û ì æLß�ç²ß�ê)ê ì Ü2ß ì Þ)ÞLÛ ï2ì í¢ê6�!�"$#	%	&(')&("+*�,�-$.�/0%	&�#	,213*546&(*879/+:91
ôUÞLßhQ&Û¢å�æ)Û¢é&Ü¼æLñ&ß
æLÛîç�ß�ê)æ ì çlLzè<Cõæ)ñWßPCvè2Þ)æLñ&å�è=ç²Û¢é&Ü
ç�ß�ê)ê ì Ü2ß t Ö4uwv ì COæ)ß�Þ�ñ ì�ï Û¢é&Ü*è�D�m
ê)ß�Þ ï ßqQaÑ ì ÞLÞ)Û ï2ì í¢ê}Û¢ê4ßh��L&í ì Û¢é&ßhQ�Û¢é Ú|Û¢Ü2Ý&ÞLßõà�@o� �6� � �]ì ê)Û¢å ì í¢í�S�j�D�S�ê)æ ì æLÛîêLæ)Û¢å ì íîí�S ì é ì í�S=N¿m
Û¢é&Ü æ)ñWß ì ÞLÞ)Û ï2ì í�Û¢é&êLæ ì é�æLê{����d t Ö ��Ó uwv f � ����d t Ö ��Ó u�æ f � �6�8� ����d t Ö fqj ì é	ß�ê)æLÛîç ì æLß Ö���2d t Ö4uwv fE}
���2d t Ö fw� Ö; d Z v ��Z æ � �6�8� Z Ó f�Ûîê1Ü2ß�éWß�Þ ì æ)ßhQkj´B ñ&ß�Þ)ß Z | }����2d t Ö ��Ó u | f Ñ ���2d t Ö ��Ó u | � v fÛ¢ê`æ)ñWßoQ&Û»F ß�ÞLß�é&å�ßuÛ¢é*æ)Û¢ç²ß�êLæ ì çPL&ê è<C]æ�B4è
å�è=é&ê)ß�å�Ý&æ)Û ï ß�ç²ß�êLê ì Ü2ß�ê8�Kd4Ú1è2æ)ß�æLñ ì æ Z | Û¢ê
é&ß�Ü ì æLÛ ï ß	Û#C t Ö ��Ó u | Û¢ê ì êLæ)Þ ì Ü2Ü=íîß�Þ6��f

T ñ&ß�åIñ&è2Û¢å�ß�è<C]æLñ&ß�ê)Û�N�ß�è<C!æ)ñWß�è�D&êLß�Þ ï2ì æ)Û¢è2é*ñ&Û¢ê)æLè2ÞHSËÑ ì ê�B!ß�í¢í ì ê�æ)ñ&ß�êLß�í¢ß�å�æ)Û¢è=é
è5C4æ)ñ&ß�COè2ÞLß�å ì ê)æ�L&Þ)è�å�ßqQ&Ý&Þ)ß�Û¢ê1å�Þ)Û¢æ)Û¢å ì íUCOè2Þ1æ)ñ&ßOLYß�Þ.COè2ÞLç ì éWå�ßwè<C}æ)ñ&ß�ôYâ�9����;ß�é&Ü=ÛîéWß
COè=Þ`æ�B!èuÞLß ì êLè2é&ê�á�d�<�f æ)ñ&ß ì åIñ&Û¢ß ï2ì DWíîßyL&ÞLßhQ&Û¢å�æ)Û¢è=é¾W� [ 6V�3�W� c£ ì éRQ¾d�<�<_f	æ)ñ&ß�å�è2çlL&Ý&æ ì m
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Executed Transition Firing Scheduled Transition Firings Tokenmessage  Arrival

Simulated Time0

δ 1 δ n-3 δ 1 δ n∆ts = (     )ts (              )+ ...(         )
i+1 im m

LVT

δ n-1 δ nδ n-2 ∆

= (     )ts im

Ú|Û¢Ü2ÝWÞ)ß`à�@o� �8� á¦Iuß�êLê ì Ü=ß T Û¢ç²ß�êLæ ì çPL�Ú&è=Þ)ß�å ì ê)æ

æ)Û¢è2é ì í ì éRQ¼êHL ì å�ßuå�è=çPL&í¢ßh��Û¢æ�S
è5C�æLñ&ßoCvè2Þ)ß�å ì êLæ�ç²ß�æLñ&è�Q
�>=	ß�é&ß�Þ ì í¢í�S�j@æLñ&ßuí ì Þ)Ü=ß�ÞbÑ¦j
æ)ñ&ß`ç�è2ÞLßõÛ¢é�Cvè2Þ)ç ì æLÛîè=éwè=éuæ)ñ&ß ì Þ)ÞLÛ ï2ì í@ñ&Û¢êLæ)è2Þ�S²Û¢ê ì�ï2ì Û¢í ì DWíîß Û¢éuæ)ñWß`ê)æ ì æ)Û¢êLæ)Û¢å ì í|ê)ß�éWê)ß��
�4è2é&êLÛ-QWß�Þ)Û¢é&Ü�ç�Ý&åIñ²è5CUæ)ñ&ß ì Þ)ÞLÛ ï2ì í�ñ&Û¢ê)æLè2Þ�S�B Û¢í¢í ì æ í¢ß ì ê)æ æLñ&ß�è2ÞLß�æ)Û¢å ì í¢í-SuÜ=Û ï ß ì ñ&Û¢Ü=ñ&ß�Þ
L&Þ)ßhQWÛîå�æ)Û¢è2é¾LWÞ)ß�å�Û¢êLÛîè=ékj	D&Ý&æoB Û¢í¢í ì í¢ê)è*å�è=é&ê)Ý&ç�ßuç²è2ÞLß²ç�ß�ç²è=ÞHS
ê�L ì å�ß1��i"é�æLÝ&Û¢æ)Û ï ß�í�S�j
å�è2çlL&í¢ßh�OCvè2Þ)ß�å ì êLæ!ç�ß�æ)ñ&è�Q&ê4å�è=Ý&í�Q�Ü2Û ï ßoA�D�ß�æLæ)ß�Þ�GoL&Þ)ßqQ&Û¢å�æ)Û¢è2éWê!æLñ ì é�æ)Þ)Û ï Û ì í&è=é&ß�êcj�D&Ý&æ
ì Þ)ß�í¢Û ì DWíîß�æ)èuÛ¢éyæLÞ)ÝRQWßwè=ézæLñ&ß�QWÛîêLæ)ÞLÛ-DWÝ&æ)ßhQ¼êLÛ¢ç�Ý&í ì æ)Û¢è=éPL&ÞLè2æ)è�å�è=íeB Û¢æ)ñ ì é
ÝWé ì å�å�ßhL&æ�m
ì D&í¢ß ì ç²è=Ý&é�æõè<Cõå�è=çPL&ÝWæ ì æLÛ¢è2é ì í�ÞLß�ê)è=Ý&Þ)å�ß
å�è2éWê)Ý&çlL&æ)Û¢è2éw� T ñ&ß�ÞLß[COè=Þ)ß�j�^a�R 83Hbcwyb��R\_W5z
COè2ÞLß�å ì êLæ	ç²ß�æLñ&è�Q&ê�è<C!í¢è5B?ç�ß�ç²è=ÞHS�å�è2çlL&í¢ßh��Ûîæ�S ì ÞLß`Þ)ß�å�è2ç²ç�ß�éRQ&ßqQkj&Û@� ß��RLWÞ)è�å�ßhQ&ÝWÞ)ß�ê
B ñ&ß�Þ)ß Ö���2d t Ö4u�æ f å ì é�DYßwå�è2çPLWÝ&æ)ßhQlCOÞLè2çVæLñ&ß�LWÞ)ß ï Û¢è2Ý&ê©COè2ÞLß�å ì ê)æ Ö���2d t Ö uwv f ì éRQ�æ)ñ&ß
ì å�æLÝ ì í|è�D&êLß�Þ ï2ì æ)Û¢è2él���2d t Ö4uwv f4Û¢é@?ldXÔqf4ÛîéWê)æ)ß ì Què5CA?ldXÔ�Ñ�f4æLÛîç�ß��BC%	D�*879')&(*8DE#�46&(,�"�i_C@é&è�è�D&êLß�Þ ï2ì æ)Û¢è2élB Ûîé7Q&è5B�Ûîê{ÛîçlL�è=ê)ßhQ�è=é²æLñ&ß ì Þ)Þ)Û ï2ì í&ñ&Û¢ê)æLè2ÞHS�j
D&Ý&æ ì íîíUè2D&ê)ß�Þ ï ßhQ Z \ Q ê ì Þ)ß�å�è2éWê)Û�Q&ß�ÞLßhQkjUæ)ñWß�é¼æ)ñ&ß�è2D&ê)ß�Þ ï ßqQ¼ç²ß ì é Ö; Ö } vÓ�F Ó\8G v Z \ì ê ì é9ß�ê)æLÛ¢ç ì æLß²è<Cõæ)ñWß æLÛ¢ç²ß�êLæ ì çlLzè<CõæLñ&ßlCOè2ÞLæ)ñ&å�è=ç²Û¢é&Üuç²ß�ê)ê ì Ü2ß�ñ ì ê ì Þ)ß�å�Ý&Þ)êLÛ ï ß
COè2ÞLça�.�gLYè2é*æ)ñWß ì�ï2ì Ûîí ì D&Û¢íîÛ¢æ�S�è5C æ)ñ&ß�é&ßh��æ`æLÛ¢ç²ß�Q&Û»F ß�Þ)ß�é&å�ß Z Ó uwv j Ö���2d t Ö4uwv f�å ì éXD�ß
å�è2çlL&Ý&æ)ßqQ Û¢é&å�Þ)ß�ç�ß�é�æ ì í¢í�S ì ê�á

Ö; Ó uwv } Ñ Ö; Ó � Z Ó uwvÑb� � �HJI�K$/0"9&L"�*8D�,�-CM�')/�/0*879D�"9N T ñ&ß ì Þ)Û¢æLñ&ç²ß�æLÛ¢å²ç²ß ì é�D ì ê)ßqQ�Cvè2Þ)ß�å ì êLæ²å�è=é&ê)Û�Q&ß�ÞLê ì íîí
è�D&êLß�Þ ï2ì æ)Û¢è2é&ê Z \ ì ê�ßh½�Ý ì íîí�SVA)Û¢çPLYè2ÞLæ ì é�æ�G��UâçLYè2êLê)Û�D&Û¢í¢Û¢æ�S�æ)è²ßq�=LWÞ)ß�êLêõæLñ&ß�ñ&Û¢ê)æ)è=ÞHS ì ê
ì é�ßh��L�è=é&ß�é�æ)Û ì íîí�S�B4ß�Û¢Ü2ñ�æ)ßqQùêLÝ&ç d�ß�� Ü��}Ü=Û ï ß²ÞLß�å�ß�é�æ�ñ&Û¢ê)æ)è=ÞHS9ñ&Û¢Ü2ñ&ß�Þ�ALÛ¢çPLYè2Þ)æ ì é&å�ßhG
æ)ñ ì éKL ì êLæ�ñ&Û¢êLæ)è2Þ�SRf Û¢ê æ)ñ&ß�ßh��L�è=é&ß�é�æ)Û ì íUêLç²è�è2æLñ&Û¢é&Ü`è5C}æLñ&ßwè2D&ê)ß�Þ ï2ì æLÛ¢è2é ï ß�å�æ)è2ÞpD�S ì
ê)ç²è�è=æ)ñ&Û¢é&Ü�C ì å�æLè2Þgº¾d�O � Ñ ºJO p�� f�� Ö; Ûîé�æ)ñ&Û¢ê å ì ê)ß`ñ ì ê æ)ñWß`Û¢é&å�Þ)ß�ç²ß�é�æ ì í{COè2ÞLç

Ö; Ó uwv }�º Z Ó uwv � d � Ñ º¦f Ö; Ó
ºQP � Ü2Û ï ß�ê ì ñ&Û¢Ü2ñPB4ß�Û¢Ü2ñ�æ æLè�æ)ñ&ß	í ì êLæ è�D&êLß�Þ ï2ì æ)Û¢è2ékj ì éRQnLYè2æLß�é�æ)Û ì í¢í�S�S�Û¢ß�í�Q&ê ì ñ&Û¢Ü=ñ
ï2ì Þ)Û ì æ)Û¢è2é*Û¢é¼æ)ñ&ß¸COè2ÞLß�å ì êLæ)ê8�éº6P�ëuå ì Ý&ê)ß�ê�Ûîé�æLß�é&ê)ß�ê)ç�èyè=æ)ñ&Û¢é&Ü{j�ç ì ð�ÛîéWÜoCOè=Þ)ß�å ì ê)æLê
íîß�ê)ê�ÞLß ì å�æ)Û ï ß`æLèwêLñ&è�åIðyê1Û¢é æLñ&ß ì ÞLÞ)Û ï2ì í�L&ÞLè�å�ß�ê)ê8� ë ß	Ý&êLß`æ)ñ&ß	êLç²è�è2æLñ&Û¢é&Ü�C ì å�æ)è=Þ

ºK} t <Ñ RTSLU�VXW v ã V3W æ ã WYWYW ã V3W Z�[Hd ÓC� v\
Ö G v s Z Ö4uwv Ñ Ö; Ö uwv d º¦f t æ f �



�����+������²��J§©¨¦³6�eªx¬�³H·x°!���g¨¦³h®	�ç§e«�®�¨�®�
�®>�k¬ �7�]�^E_�`�acbed f�g hji�kld m�aon pqbed f�g h(i�r	f�n n slp�`�tu	d m0_ v�w	x vyw�z v�w	x v�w8z{|{ u	} ~E� ��� x�zc� � x��c� � �c� � x��c� xu	}�|� ~E� ��~ x�zc� � ���c� � x�zc� x �E� �u	}�|k ~E� ��� x��c� � ���c� � x�x�� � �E� �u	}$��� ~E� ��z z��c� � �cx�� ~ �c� � �E� �kl{ u	} ~E� ��� x�~c� � x��c� � �c� � x��c� zu	}�|� ~E� ��� x��c� z ���c� ~ �c� � �E� �u	}�|k ~E� ��� x��c� � ���c� � �c� � �E� �u	}$��� ~E� ��� x��c� � �cx�� � �c� � �E� �{|k u	} ~E� ��� x�~c� � x��c� � �c� � x��c� �u	}�|� x�� �cx z�zc� x ���c� � �c� z �E� �u	}�|k ~E� ��� x��c� x ���c� z �c� ~ �E� zu	}$��� x�� x�� z��c� � ���c� � �c� � �E� �klk u	} ~E� �cx x�x�� ~ x��c� ~ x�x�� � x��c� �u	}�|� ~E� ��� x��c� � ���c� � �c� � �E� �u	}�|k x�� ~�� x��c� � ���c� � �c� � �E� �u	}$��� ~E� �cx z��c� x �cx�� � �c� � �E� �
T}ì D&í¢ß	à�@C��0Wá T ë B ÛîæLñKI�j&ã ì éRQuâ�COè=Þg��Ilmk0o�

B ñ&Û¢åIñuÛîê�LYß�ÞLÛîè�Q&Û¢å ì í¢í-S�ÞLß ì Q85IÝ&ê)æLßhQKQ&ÝWÞ)Û¢é&Ü�æ)ñ&ß`êLÛ¢ç�Ý&í ì æ)Û¢è=é
�46&�:�D�,�"�BCK9K9%	/�I�D�'),�*8D�/0" T ñ&ß ï Û¢Þ)æ)Ý ì í4æ)Û¢ç²ß�Û¢é&å�Þ)ß�ç²ß�é�æ)ê�Û¢é�Ü=ß�é&ß�Þ ì í å ì é&é&è2æyDYß
ì êLê)Ý&ç�ßhQuæ)èoS�Û¢ß�í�Q ì é&è2é&êLð2ßhB4ßhQkjYÝ&éWÛîç�è�Q ì í{Q&Û¢ê)æLÞ)Û�D&Ý&æLÛîè=éuè5C ï2ì í¢Ý&ß�ê�j ì ê Û¢ê�Û¢çlL&í¢Ûîå�ÛîæLí�S
ì êLê)Ý&ç�ßhQxB ñ&ß�é6æLñ&ß ì ÞLÛîæLñ&ç²ß�æ)Û¢å²ç�ß ì é9Ûîê�ÝWê)ßhQ ì ê ì é�Û¢éRQ&ßh�9è5C	å�ß�é�æ)Þ ì í	æ)ß�é7Q&ß�é&åhS��
ô ì ÞLæ)Û¢å�Ý&í ì ÞLí�S=jYÛ»C]æLñ&ßyCOÞLßh½�Ý&ß�é&åhS*è5C æ)Û¢ç�ß`Û¢é&å�Þ)ß�ç²ß�é�æ)ê	ñ ì ê ì L9Q�C]êLð2ßhB4ßhQ¼æ)èuæLñ&ß�í¢ß[COæ�j
æ)ñWß�é¼æ)ñ&ß ì ÞLÛ¢æ)ñ&ç�ß�æ)Û¢å`ç�ß ì é
Û¢ê1ñ&Û¢Ü2ñ&ß�Þ	Û¢é ï2ì í¢Ý&ß`æLñ ì é*æ)ñ&ß�ç²ßqQ&Û ì ékj ì éRQXB!è=Ý&í�Q
æ)ñ�Ý&ê
è ï ß�Þ)ß�êLæ)Û¢ç ì æ)ß�æLñ&ß�éWßh��æ!ç�ß�ê)ê ì Ü2ß1Q ê4æ)Û¢ç�ß�ê)æ ì çPLw��â;å�è=é&ê)ßh½�Ý&ß�é&å�ßOB4è2Ý&í�QoDYßnA)è ï ß�ÞHLYß�ê�m
ê)Û¢ç�ÛîêLçPG�Û¢é¼æ)ñWßPD&í¢è�åIðyÛ¢é&ÜnLYè2í¢Û¢åhS�� ÚWè2ÞLß�å ì êLæoD ì êLßhQ¼è2é9æ)ñ&ß�ç�ßhQ&Û ì éXB4è2Ý&í�Q¼Ý&êLß²æ)ñWß
ß�êLæ)Û¢ç ì æ)ß

Ö; }�� Z d	�X� xz f éuè=Q7Q
væ d Z d � z f � Z d � �jxz f f ß�í¢ê)ß

B ñ&Û¢åIñ¼å ì éWé&è2æyD�ß�å�è2çPLWÝ&æ)ßhQ¼Û¢é&å�Þ)ß�ç�ß�é�æ ì í¢í�S�j ì ê`éWßhBGæ)Û¢ç²ß�êLæ ì çPL
Û¢é&å�ÞLß�ç²ß�éyæLêwñ ì�ï ß
æ)èyDYßõÛ¢é&êLß�Þ)æLßhQ
Û¢é ì ê)è=Þ)æLßhQuíîÛ¢êLæ!è<C Z Ö Q ê æ)è���éRQ²æLñ&ß ï2ì í¢Ý&ß1è5C�æLñ&ß	ç²ßhQWÛ ì é ì COæ)ß�ÞHB ì ÞHQWê6�
â�ê ì é ì L7L&Þ)è5��Û¢ç ì æ)Û¢è2é¸COè2Þ`æLñ&ß�ç²ßqQ&Û ì éKB4ß�ñ ì�ï ßyQ&ß ï ß�í¢è�LYßhQ�æLñ&ßyCOè=íîí¢è5B Û¢é&Ü�êLÝRLRL&í¢ß[m
ç²ß�éyæ8��òóß�æ�� } ç²ßqQ&Û ì éç²ß ì é j�B ñWÛîåIñ�Û¢ê ì å�è=é&ê)æ ì é�æ¹COè2Þ4ß ï ß�ÞHSPQWÛîêLæ)ÞLÛ-DWÝ&æ)Û¢è2éKd�ß�� Ü��<COè2Þ4æ)ñWß
ßh��LYè2é&ß�é�æLÛ ì íkQ&Û¢êLæ)Þ)Û�D&ÝWæ)Û¢è2élB!ß	ñ ì�ï ß d v� íîé à�fo� v� }6í¢é à�f�� T ñWß�éKB Û¢æ)ñ���dX�cfe} I ßhQ&Û ì ékd Z Ü � Z Ü � v � �6�8��� Z Ü ��Ó uwv fvÓ d Z Ü � Z Ü � v ���8�8��� Z Ü ��Ó uwv f
B4ß���éRQ ì Cvè2Þ)ß�å ì êLægD ì ê)ßhQ
è=é ì ç²ßhQ&Û ì éPB ñ&Û¢åIñuÛîê ì LRLWÞ)è5��Û¢ç ì æLßhQoD�S²æLñ&ß ì Þ)Û¢æ)ñWç²ß�æLÛîå
ç²ß ì é ì ê

Ö; } �� �Ñ d Z v �M�6�8��� Z Ó f
T ñ&ß¦LYß�Þ�Cvè2Þ)ç ì é&å�ß}è5C�æ)ñ&ß}æLñ&Þ)ß�ß�ALê)æ)Þ ì Û¢Ü2ñ�æ.COè2Þ�B ì ÞHQRG¹COè2ÞLß�å ì ê)æ@ç�ß�æ)ñWè=QWêed ì ÞLÛ¢æ)ñ&ç�ß�æ)Û¢å

ç²ß ì é�d_IKfhj�ßq�=LYè2éWß�é�æ)Û ì íUê)ç�è�è2æ)ñWÛîéWÜKdOãRf ì é7Q ì LRL&Þ)è5��Û¢ç ì æ)ßhQuç�ßhQ&Û ì é�d�âJf�f ì LRL&í¢Û¢ßhQ
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æ)è*æ)ñ&ßuã&ô!ÚVÛ¢é�Ú|ÛîÜ=Ý&Þ)ßuà���� 7 B Û¢æ)ñ �
æ)è=ð2ß�éWê�Ûîé¼æLñ&ß²Û¢é&Û¢æLÛ ì í}ç ì Þ)ð�Û¢é&Ü ì éRQVQ&Û»F ß�Þ)ß�é�æ
æ)Û¢ç²Û¢é&Üuê)å�ß�é ì ÞLÛ¢è2ê²Û¢ê�ê)Ý&ç�ç ì Þ)Û�N�ßhQ*Û¢é T}ì D&í¢ß²à2@C��0C�Xi"é�æ)ñ&ß�ê)å�ß�é ì ÞLÛîè¼ÞLß[COß�ÞLÞ)ßhQDæ)è ì ê9�9 DYè2æLñ TO� ì éRQ T à�è�DYßhS�Q&ß�æLß�Þ)ç�ÛîéWÛîêLæ)Û¢å�jUD&Ý&æ�Û¢çoD ì í ì éWå�ßhQ*æ)Û¢ç²Û¢é&ÜXd���d TO� fy} � j��d T à2fO}�@�f��ni"é¼æ)ñ&ß�ê)ß�å�è=éRQ�å ì ê)ß2j!ãC9yj TO� ñ ì ê`êLæ)è�åIñ ì êLæ)Û¢åuæ)Û¢ç²Û¢é&ÜoB Û¢æ)ñ��´d TO� f��� ���kd � fhj2D&Ý&æ T à1Û¢ê¦Q&ß�æ)ß�Þ)ç²Û¢é&Û¢êLæ)Û¢å ì í¢í�S	æ)Û¢ç²ßqQ ì ê$��d T à�fe}¾@o��ã�Ûîç�Û¢í ì Þ)í�S�j�9õã�Þ)ßqL&Þ)ß�êLß�é�æ)ê��d TO� fe} �1ì éRQC��d T à2f$� � ���kd � ��@2fhj5B ñWß�Þ)ß ì ê�ã&ã�Þ)ßqL&Þ)ß�êLß�é�æ)ê���d TO� f$� � �|�Ud � fqjL�´d T à�f� � ���kd � �2@�f�� Ú�è=æ)ß
æLñ ì æ�Û¢é ì é�S�å ì ê)ßzò �gT L&Þ)è=Ü2ÞLß�ê)êLÛîè=é6Û¢éùò|ô æ Û¢êKd�è=é ì�ï ß�Þ ì Ü=ß�f
ß�Û¢Ü2ñ�æ�æLÛîç�ß�ê4ñ&Û¢Ü2ñ&ß�Þ1æ)ñ ì éuÛîé
ò|ô v å ì Ý&ê)Û¢é&Ü�êLÛîÜ=é&Û»��å ì éyæ í¢è ì QuÛ¢çoD ì í ì éWå�ß ì éRQuÞLè2í¢í�D ì åIð
d�å�è=ç²ç�Ý&é&Û¢å ì æ)Û¢è2é{f}è ï ß�Þ)ñ&ß ì Q
�od�â�í¢íUCOè2ÞLß�å ì êLæ	å�è2é��{Q&ß�é&å�ß�ê ì Þ)ß�ð2ßhL&æ1å�è2éWê)æ ì é�æ ì æ ×P}
ëC� � COè2Þ`å�è2çPL ì Þ ì D&Û¢í¢Ûîæ�S2jkd T ë f	Þ)ß[Cvß�Þ)ê�æ)è T ë B Û¢æ)ñ*Ý&é&í¢Û¢ç²Û¢æ)ßqQ
è�L&æLÛ¢ç²Û¢ê)ç_��f¼ã ì çPL&í¢ß
ì Þ)ÞLÛ ï2ì í�L&ÞLèyå�ß�ê)ê1æ)Þ ì å�ß�ê ì ê å�è=íîí¢ß�å�æ)ßhQuè2éuæLñ&ßO��Ilmk0 ì ÞLß�Q&ßhL&Û¢å�æLßhQ
Û¢é Ú|Û¢Ü2Ý&ÞLß`à�@C��à2ëpCOè2Þ
æ)ñ&ß`æ�B4è�ò@ôUê©COè2Þ>9.9�d�í¢ß[Cvæ*fhj&ão9�d�ñ ì í»Cam"íîß¿COæ*fqj 9	ãXd�ñ ì í»CamÑÞLÛ¢Ü2ñ�æ*f ì éRQ
ã&ãXd�ÞLÛîÜ=ñ�æ*f��

ã�Û¢é&å�ß�æ)ñ&ß�æLÛ¢ç²ß�êLæ ì çlLnQ&Û»F ß�ÞLß�é&å�ß�ê�ÛîéT9.9kæ)è2Ü=Ü2í¢ßyD�ß�æ�B4ß�ß�é Z }�ë ì éRQ Z } � }
@'� � j�æ)ñ&Û¢ê	Q&ß�æ)ß�Þ)ç²Û¢é&Û¢êLæ)Û¢ågDYß�ñ ì�ï Û¢è2Þ4Þ)ßhLWÞ)ß�êLß�é�æ)ê ì éWß�Ý&æ)Þ ì í|å ì êLßgCvè2Þ ì í¢í�ç�ß�æ)ñWè=QWê�j=ß�� Ü��
ç²ß�æLñ&è�Q I Þ)ßhLYß ì æLßhQ&í�S�è ï ß�ÞLß�ê)æLÛ¢ç ì æLß�ê ì é7Q6Ý&éRQ&ß�Þ)ß�êLæ)Û¢ç ì æ)ß�ê�æ)ñ&ß
éWßh��æ²æ)Û¢ç�ß�ê)æ ì çPL
ì éRQ
æLñ�Ý&ê	å ì é&éWè2æ�Ü ì Û¢éuè ï ß�Þ T ë Ûîé�æ)ñ&ß�í¢è2é&Ü�ÞLÝ&é
�g� ï ß�Þ ì í¢íUßh��ß�å�ÝWæ)Û¢è2é
æLÛ¢ç²ß	Ü2ÞLè5B ê�j
ñ&è5B!ß ï ß�ÞcjUê)Û¢é&å�ß¸COè2ÞLß�å ì êLæ)Û¢é&Ü
Û¢é�æ)ÞLÝRQ&ß�ê�æ)ñWß�ê)Û¢ç�Ý&í ì æLÛîè=éuß�é&Ü2Û¢é&ßXd�êLæ ì í¢í¢êO� ô!� åhS�å�í¢ß�ê*f��
T ñ&ß���ÞLê)æ	½�Ý ì ÞLæ)ÝRL&í¢ß è<C@íîÛ¢é&ß�ê}Û¢é T�ì D&í¢ß]à2@C��01ßh��L&í ì Û¢é&ê}æLñ&ß�è=ÞHQ&ß�Þ!è<C Û¢é�æ)ÞLÝ&ê)Û¢è2é�Û¢éRQWÝ&å�ßhQ
D=S�æ)ñ&ß ï2ì ÞLÛîè=Ý&ê�ç²ß�æ)ñ&è�Q&ê8�ki"é`æLñ&ß4å ì êLß]ãC9�d�ê)ß�å�è=éRQo½�Ý ì ÞLæ)ÝRLWíîß4è5C&í¢Û¢é&ß�êUÛ¢é T�ì D&í¢ß!à�@o��0�fhj
ç²ß�æLñ&è�QõâÞ��éRQ&ê|æ)ñ&ß4ñ&Û¢Ü2ñWß�ê)æ|åQñ ì é&å�ß�ê�æLè ì�ï è2Û�Q�ÞLè2í¢í�D ì åIð�ê ì éRQ�å ì é`è=Ý&æHLYß�Þ.COè2ÞLç �b��ÚWè2Þ
9õã´j�ç�ß�æ)ñWè=QnIM��éRQWê ì é ì D&êLè2í¢Ý&æ)ß�ê)æ)ÞLß�ê)ê�å ì êLß�j{SyÛ¢ß�í�Q&Û¢é&Ü ì êLí¢è5B�Q&è5B é ì ê�å�è2çPL ì Þ)ßqQ
æ)èË�b�¦i_CõæLñ&ß ì ÞLÞ)Û ï2ì íeLWÞ)è�å�ß�êLê²ñ ì êwæ�B4èzêLæ)è�åIñ ì êLæ)Û¢åuå�è2çlL�è=é&ß�é�æ)êndOãWãRfODYè2æLñ¾I ì é7Q
âäå ì é è=Ý&æHLYß�Þ.COè2ÞLç��b� T ñWßõç�è2êLæ!Û¢çPLYè2ÞLæ ì éyæ4è�DWê)ß�Þ ï2ì æ)Û¢è=éPCvÞ)è2ç T�ì D&í¢ß`à�@C��0�Û¢ê�j�æ)ñ ì æ
ì í¢í!æLñ&ß²ç�ß�æ)ñWè=QWê ì ÞLß ì DWíîß�æ)è
Û¢é&å�Þ)ß ì ê)ßuæ)ñ&ßlL�ß�Þ)å�ß�é�æ ì Ü2ß�è5C�è ï ß�Þ ì í¢í}ßq�yß�å�Ý&æ)Û¢è=éùæLÛ¢ç²ß
êHLYß�é�æyCOè2Þ�ê)Û¢ç�Ý&í ì æLÛ¢é&Ü²ß ï ß�é�æ)ê�è ï ß�ÞwæLñ&ß²å�è2ç²ç�ÝWé&Û¢å ì æLÛîè=éuè ï ß�ÞLñ&ß ì Q�Û¢éRQ&ÝWå�ßhQ
� T ñ�Ý&ê
æ)ñ&ß`è2L&æ)Û¢ç�ÛîêLçäå�è=é�æ)Þ)è=í�ê)åIñ&ß�ç�ß�ê ì Þ)ß	ß ï ß�éuç²è2ÞLßgL&ÞLè2ç�ÛîêLÛ¢é&ÜpCOè2Þ�Q&Û¢êLæ)Þ)Û�D&ÝWæ)ßhQuç²ß�ç²è2Þ�S
ß�é ï Û¢ÞLè2é&ç�ß�é�æ)ê�j<COè=ÞeB ñ&Û¢åIñ�æ)ñ&ß1å�è2ç�ç�Ý&é&Û¢å ì æLÛ¢è2é2�På�è2çyL&Ý&æ ì æ)Û¢è=éõê�L�ß�ßhQuÞ ì æLÛ¢è`Û¢ê}ê)ç ì í¢í¢ß�Þ
æ)ñ ì é è=éuæ)ñ&ßO��Ilm�0Rj�ß�� Ü�� ì å�í¢Ý&ê)æLß�Þ�è<C 2 i)ãR�xB4è2ÞLðyêLæ ì æ)Û¢è2é&ê8�

T ñ&ß`ç ì Û¢éoQ&Þ ì B�D ì åIðuè5C}æ)ñ&ß�COè2ÞLß�å ì êLæ�êLåQñWß�ç²ß�ê�I�j�ã ì éRQuâ ì Þ)ß`æLñ ì æ æLñ&ßhSuå ì é�m
é&è2æ�å�è2L�ßnB Û¢æ)ñ�æLÞ ì éWê)Û¢ß�é�æ�AHL ì æ)æLß�Þ)é&ê�G¼è5C ì Þ)ÞLÛ ï2ì í¢ê�j¦D&ÝWæoQ&èzÞLß�êHLYß�å�æuè=é&í�S ì å�ß�éyæLÞ ì í
æ)ß�éRQWß�é&åhS�è5C	æ)Û¢ç²ß�ê)æ ì çPL*Û¢é&å�Þ)ß�ç²ß�é�æ)ê8��â1Þ)ÞLÛ ï2ì í¯L ì æ)æLß�Þ)éWê²æ)ñ ì æ�ê)ñ&è5B,å�ß�Þ)æ ì Û¢é�Þ)ß�Ü=Ý�m
í ì Þ)Û¢æ)Û¢ß�êcj&è=Þ ì æ1í¢ß ì êLæ�ê)è=ç²ß	å�è=Þ)Þ)ß�í ì æ)Û¢è2éuÛ¢éuæ)ñ&ß�æ)Û¢ç�ß�Û¢é&å�ÞLß�ç²ß�é�æLê�jYå ì é¤SyÛ¢ß�í�Quæ)è�ê)æLÞ)ß�êLê
å ì êLß�ê ì ê¦B ì ê|ê)ß�ß�é ì D�è ï ß�� T ñ&ß�Þ)ß[COè=Þ)ß	COè=Þ)ß�å ì ê)æUç�ß�æ)ñ&è�Q&ê ì D&í¢ß}æLè	Û-QWß�é�æ)Û»C�S�å�è2Þ)ÞLß�í ì æLÛîè=é&ê
ì éRQuæ)èoLWÞ)ßhQ&Û¢å�æ1é&ßh��æ ß ï ß�é�æ)ê ì æ æ)ñ&ß	ç ì ��Û¢çwÝ&çkí¢Ûîð=ß�í¢Û¢ñ&è�è=Q�è<C�æLñ&è2êLß`å�è2ÞLÞ)ß�í ì æ)Û¢è2é&ê ì Þ)ß
Q&ß�ç ì éRQ&ßhQw�



�����+������²��J§©¨¦³6�eªx¬�³H·x°!���g¨¦³h®	�ç§e«�®�¨�®�
�®>�k¬ � UB5��!X4�B .¡/2%	&�#	,01X*	1
i"é`æLñ&Û¢ê�ê)ß�å�æLÛ¢è2éOB4ß¦COè=íîí¢è5Buæ)ñWß}Û�Q&ß ì è5C&å�è=é&ê)Û�Q&ß�Þ)Û¢é&Ü�æLñ&ß ì Þ)Þ)Û ï2ì í5L&Þ)è�å�ß�êLê ì ê ì é	Ý&é&ð�é&è5B é
ê)æLè�åQñ ì ê)æLÛ¢å�L&ÞLè�å�ß�ê)êLß�ê�¢8£ ×�¤ }ìdq£ v � £ æ � �8�6��£ Ó fhj{B ñ&ß�Þ)ß¥£ v � £ æ � �6�8��£ Ó ì Þ)ß ì ê)ß�Þ)Û¢ß�êè5C4ÛîéWê)æ ì é&å�ß�ê	è<C ì Þ ì éRQ&è=ç ï2ì Þ)Û ì DWíîß1��ã�LYß�å�Û»��å ì íîí�S¦£ × } Z × Ñ Z²ì Þ)ß�æ)ñWßwß�çlL&Û¢Þ)Û¢å ì íîí�S
è�DWê)ß�Þ ï ßhQ�æLÛîç�ß�ê)æ ì çlL�Q&Û»F ß�ÞLß�é&å�ß�ê�j`æLÞ ì é&ê�COè=Þ)ç�ßhQxD=S�æLñ&ßzêLß�Þ)Û¢ß�êuç�ß ì é Z �ßi_C5¢8£ × ¤
ì ÞLß`ê)æ ì æLÛîêLæ)Û¢å ì íîí�SlQ&ßhLYß�éRQ&ß�é�æ ï2ì Þ)Û ì DWíîß�ê�j&æLñ&ß ì Þ)Þ)Û ï2ì í�L&Þ)è�å�ß�êLê`å ì éKD�ß�ç²è�Q&ß�í¢ßhQnD�S ì é
Û¢é�æ)ß�Ü=Þ ì æLßhQ ì Ý&æ)è=Þ)ß�Ü=Þ)ß�êLê)Û ï ß`ç�è ï ÛîéWÜ ì�ï ß�Þ ì Ü2ß�L&ÞLèyå�ß�ê)ê	â 2 iHIuâ�s � �y§���¨qt d�êLß�ß`ß�� Ü���s � ë t f© d�ªOfl«oØ3£ × }6¬�d�ªOfo × dvà�@o� � f
B ñ&ß�ÞLß5« Ø } d � Ñ ªOf Ø Û¢ê	æ)ñ&ß § m�Cvè2í�QnQ&Û»F ß�ÞLß�é&å�Û¢é&Ü�è�LYß�Þ ì æ)è2Þcj ì é7Q®ª'æ)ñ&ßyD ì åQð�B ì Þ�Q
ê)ñWÛ#Cvæ�è�LYß�Þ ì æ)è=ÞgQ&ß¿��é&ßhQKD�S>ª�Ö�£ × }6£ × � Ö <E}�ë �y¯y�1�y¯ à � �8�6� � T ñ&Û¢ê ç²ß ì é&ê æ)ñ ì æ�COè=Þ
ß�� Ü�� § },àRj|æ)ñWßoL&Þ)è�å�ß�êLêC° × }±«oæ�£ × }²£ × Ñ à	£ × � v �³£ × � æ Û¢ê ì êLê)Ý&ç�ßhQ*æ)ènD�ß ìSh\�W2\�^ u��RW13h£�â 2 I â�s � ��¨qt d�}1â 2 iHIuâ�s � � ë ��¨qt fhjYå�è=çPLYè2ê)ßqQ�D�S ì LWÝ&Þ)ß ì Ý&æ)è=Þ)ß�Ü=Þ)ß�êLê)Û ï ß
L&ÞLèyå�ß�ê)ê4è5C�è=ÞHQ&ß�Þ´�ld�â 2 s � t f�ßq�=LWí ì Û¢é&Û¢é&ÜJ° × ì ê ì Q&ßhLYß�éRQWß�é&åhS¥° × } © v ° × � v � © æ ° × � æ ��8�6�ë� © Ú ° × � Ú �C × j� × DYß�Û¢é&Ü ì B ñ&Û¢æ)ß4é&è=ÛîêLß!Þ ì éRQWè2ç�ß�ÞLÞ)è2Þcj ì é7Q ì L&Ý&Þ)ß4ç²è ï Û¢é&Ü ì�ï ß�Þ ì Ü=ß
L&ÞLèyå�ß�ê)ê è<C@è2ÞHQWß�Þ ¨ d_Iuâ�s ¨qt fUæ)ñ ì æ4ßh��L&í ì Û¢é&ê$° × ì ê ì êLß�Þ)Û¢ß�ê è<C Û@� Û@� Q
�cB ñ&Û¢æ)ß�éWè2Û¢ê)ß ß�ÞLÞ)è=Þ)ê° × }µ × ��¬ v  × � v �¶¬ æ  × � æ �M�6�8���¶¬X·� × � ·�B Û¢æ)ñ�Ý©d� Ö f�} ëRj �!ì Þ�d� Ö f�}¹¸�æº ì éRQ�Ý�dq° × f}�ëC�

òóèyè=ð�ÛîéWÜ ì æ@æLñ&ß ì Þ)ÞLÛ ï2ì í�LWÞ)è�å�ß�êLê ì ê|è�D&æ ì Û¢é&ßhQ`è=é`æ)ñWß���Ilm�0	Cvè2Þ�ò|ô æ è5C&æ)ñ&ß ã&ô!Ú�Û¢éÚ|Û¢Ü2Ý&ÞLß!à���� 7 dvÚ|ÛîÜ=Ý&Þ)ß4à�@C��à2ë}æLè�L9f ì éRQ`æLñ&ß}å�è=Þ)ÞLß�êHLYè2éRQWÛîéWÜ ì Ý&æ)è�å�è=Þ)ÞLß�í ì æ)Û¢è=é d�âg� Ú¦f ì éRQ
L ì Þ)æ)Û ì íyâg� ÚÞdOÚ|Û¢Ü2Ý&ÞLß]à2@C��à�ë4ç�Û-Q7Q&í¢ß ì éRQyD�è=æ)æ)è=ç�fqj�B4ß¹��éRQ�ñ&Û¢Ü2ñOLYè2êLÛîæLÛ ï ß}å�è=Þ)ÞLß�í ì æ)Û¢è=é
ì Cvæ)ß�ÞUß ï ß�ÞHS�Cvè2Ý&ÞLæ)ñ`í ì Ü	Cvè2Þ<9.9 dOÚ|Û¢Ü2Ý&ÞLß]à2@C��à�ë7j�í¢ß[COæ[f�è�D ï Û¢è2Ý&êLí�SgQ&Ý&ß{æ)è�æLñ&ß¹COè2Ý&Þ|æ)è=ð2ß�é&ê
Û¢é`æ)ñWß!ã&ô!Ú(� T ñWß}å ì êLß]ão9�dvÚ|ÛîÜ=Ý&Þ)ß4à�@C��à2ëRjIñ ì í#C mÑí¢ß[COæ[fYí¢ß ì Q&ê|Ý&ê@æLè�ñ�S�L�è=æ)ñ&ß�ê)Û�N�ß4æ)ñ ì æ@æ)ñWß
ì ÞLÞ)Û ï2ì íUL&Þ)è�å�ß�ê)ê	Û¢ê�â 2 j&êLÛîéWå�ßOB4ß���éRQ
âg� ÚVQRS�Û¢é&ÜoQ&è5B éuÛ¢é ì é è=ê)å�Û¢í¢í ì æLÛîéWÜ�Q ì çPLYßhQ
ßh��LYè2é&ß�é�æLÛ ì í{C ì êLñ&Û¢è2é
� T ñ&Û¢ê4Ûîê ì í¢êLèwÛ¢é�æ)Ý&Û¢æLÛ ï ß�D�ß�å ì Ý&êLß`æ)ñWßgQ&ß�æLß�Þ)ç�Û¢é&Û¢ê)æ)Û¢å1å�è2çlL�è=é&ß�é�æ
Û¢éuæ)ñ&ß�L&ÞLèyå�ß�ê)êod��´d T à�f�}�@�f	QWè2ç²Û¢é ì æ)ß�ê4æ)ñWßõêLæ)è�åIñ ì êLæ)Û¢å`è=é&ßod���d TO� fJ� � ���kd � fHf��'9	ã
dOÚ|Û¢Ü2ÝWÞ)ß`à�@o� à2ëRj=ñ ì í»Cam"Þ)Û¢Ü=ñyæ[fUÜ2Û ï ß�ê!ß ï Û�Q&ß�é&å�ß�COè=Þ ì êLÝ&Û¢æ ì D&í¢ß�Þ)ßqL&Þ)ß�êLß�é�æ ì æ)Û¢è2é*è5CUæ)ñ&ß	æ)ñWß
ì ÞLÞ)Û ï2ì í¢ê ì ê ì IuâçLWÞ)è�å�ß�êLê�jUD�ß�å ì Ý&êLß�âg� Ú�ñ ì ê ì êLÛîéWÜ2í¢ß`êHLWÛîð=ß ì æ1í ì Ü � j ì éRQ ôYâg� Ú
Q&Û¢ß�êpQ&è5B ékj�ß�æLå��

ÚWè2ÞYæ)ñ&ß ì Ý&æLè2ç ì æ)ßhQ1åIñ ì Þ ì å�æLß�Þ)Û�N ì æ)Û¢è2é`è<C&æ)ñ&ß ì Þ)ÞLÛ ï2ì í5L&Þ)è�å�ß�ê)ê ì ê ì éõâ 2 iHIuâys � ��§���¨qt
L&ÞLèyå�ß�ê)êcj�æ)ñ&ß	å�í ì ê)ê)Û¢å ì í � è5�2m¼»=ß�é&ð�Û¢é&ê�L&Þ)è�å�ßqQ&Ý&Þ)ß�å ì é�DYß ì Q ì L&æ)ßqQ@á½0¾ 46/+:+&(-À¿Á%|:�&(%Â!3:+&("�*8DqÃA#	,�*�D�/T"äÚ@Û¢ÞLê)æ�j�æLñ&ß}è2Þ�Q&ß�Þ|è5CyæLñ&ß}â 2 iHIuâ¼ç�è=QWß�í�j5s � �y§���¨qt

Ûîê Û�Q&ß�éyæLÛ»��ßhQ
�4ã�Û¢é&å�ß`æLñ&ß	æ)ñ&ß�è=Þ)ß�æLÛ¢å ì í¦L ì Þ)æ)Û ì í ì Ý&æLèyå�è2Þ)ÞLß�í ì æLÛîè=é&ê�À | � v d�Ä7f4æ)è�æ)ñWß
í ì ÜÅÄ ï2ì é&Û¢ê)ñ ì COæ)ß�Þ²ê)è=ç²ßQÄß�Æ� COè=Þ ì L&Ý&Þ)ß*â 2 s � t j4æ)ñ&ß*è2Þ�Q&ß�Þ
è<C êLÝ&åIñ ì
L&Þ)è�å�ß�êLê`å ì é�DYß ì LRL&ÞLè5�yÛ¢ç ì æ)ßqQPCvÞ)è2ç æ)ñWßwß�çlL&Û¢Þ)Û¢å ì íkL ì Þ)æ)Û ì í ì ÝWæ)è�å�è2ÞLÞ)ß�í ì æ)Û¢è2é&êÇ | � v d�ÄRf��Uã�Û¢ç²Û¢í ì ÞLí�S=j¿COè2Þ ì L&Ý&Þ)ß�Iuâ�s ¨qt j�æLñ&ß�æLñ&ß�è2ÞLß�æ)Û¢å ì í ì Ý&æLè�å�è2ÞLÞ)ß�í ì æLÛ¢è2é&êpÀ U ÄRf



� � 
¦¥g�J§©¨eªe«��������J¬k���
¦¥�«�®¯�y®y°E¬�± ²g³H¬´¨e«�³�µy°¯¨eªe²©¶J¬�
¦¥�ªe·Kªe¬

-30

-20

-10 0 10 20 30

50
100

150
200

250
300

M
essage num

ber

T
1=

1.0 (det.)   T
2=

8.0 (det.)   N
o T

okens =
 4

A
rrivals at LP

2

-30

-20

-10 0 10 20 30

50
100

150
200

250
300

M
essage num

ber

T
1~

exp(1.0) (exp.)   T
2=

8.0 (det.)   N
o T

okens =
 4

A
rrivals at LP

2

-30

-20

-10 0 10 20 30

50
100

150
200

250
300

M
essage num

ber

T
1=

1.0 (det.)   T
2~

exp(1/8.0) (exp.)   N
o T

okens =
 4

A
rrivals at LP

2

-30

-20

-10 0 10 20 30

50
100

150
200

250
300

M
essage num

ber

T
1~

exp(1.0) (exp.)   T
2~

exp(1/8.0) (exp.)   N
o T

okens =
 4

A
rrivals at LP

2

Lag

ACF

0
10

20
30

40

-0.2 0.2 0.6 1.0

 

Lag

 

0
10

20
30

40

-0.2 0.2 0.6 1.0

 

Lag
 

0
10

20
30

40

-0.4 0.0 0.4 0.8

 

Lag

 

0
10

20
30

40

-0.2 0.2 0.6 1.0

 

Lag

Partial ACF

0
10

20
30

40

-1.0 -0.5 0.0 0.5

 

Lag

 

0
10

20
30

40

-0.4 0.0 0.2 0.4

 

Lag

 

0
10

20
30

40

-0.4 -0.2 0.0

 

Lag

 

0
10

20
30

40

-0.3 -0.2 -0.1 0.0 0.1

 

ÈÁÉ ÉÅ 
®º ®« ¾Ê
É�ÀÇÀÅÅ ½
»�ÁÀÃ
»ÃË
£
»Å�Á»½Ê
É�ÀÇÀÅÅ ½
»�ÁÀÃÈÉÃÇ�ÁÀÃ
ÀÄÊÅÅÁÂ
»½£ÅÀÇ ÆÆ Æ
»�¢£ÌÍYÎ ¿ Ï
´Ð



�����+������²��J§©¨¦³6�eªx¬�³H·x°!���g¨¦³h®	�ç§e«�®�¨�®�
�®>�k¬ � 0
ï2ì é&Û¢ê)ñ ì COæLß�Þ�ê)è=ç²ß¦Ä�� ¨ j}ê)ÝWåQñDæ)ñ ì æ ì Ü ì Û¢é¼æ)ñ&ß
ß�çPL&Û¢Þ)Û¢å ì í¯Q ì æ ì d ì Ý&æ)è�å�è=Þ�m
Þ)ß�í ì æLÛ¢è2é&ê Ç d�ÄRf�f�å ì éxDYßuÝ&ê)ßhQ�æLè ì LRL&Þ)è5��Û¢ç ì æ)ß�æLñ&ßuè2ÞHQWß�Þ6��Ú&è=Þ ì å�è2çoD&Û¢é&ßhQ
â 2 I â�s � ��¨qt L&Þ)è�å�ß�ê)ê�jYæLñ&ß`â�ð ì Û¢ð2ß[m"å�Þ)Û¢æLß�Þ)Û¢è2éUj&Û@� ß���æ)ñ&ß�å�è2çoD&Û¢é ì æ)Û¢è2énd�� �y¨ f4æLñ ì æ
ç²Û¢é&Û¢ç�Û�N�ß�ê"ÒÒÑ|Ó¸d�� ��¨ f�}�í¢è=Ü Ö ¸�æÚ2ã · � æÓ d��b� ¨ f ì LRL&ÞLè5��Ûîç ì æLß�ê!æLñ&ß�è2ÞHQWß�Þ6�yd Ö ¸�æÚ2ã ·
Ûîê ì I ì ��Û¢ç�Ý&ç¸mÑò�Û¢ð2ß�íîÛÒñ&è�è�Q¼ß�ê)æLÛîç ì æLß è<C`æ)ñ&ß ï2ì ÞLÛ ì é&å�ß�ê¦¸�æº è<C`æ)ñ&ß
ÝWéRQ&ß�ÞLí-S2m
ÛîéWÜPB ñ&Û¢æ)ß�é&è2Û¢ê)ß�ß�Þ)ÞLè2Þ6��f T ñ&ß�â�ð ì Û¢ð=ß[mÑå�Þ)Û¢æ)ß�ÞLÛ¢è2éuñ ì ê ì ç²è2ÞLß	Ü2ß�é&ß�Þ ì íUCOè=Þ)ç COè=Þ
â 2 iHI â�s � ��§��y¨qt L&ÞLè�å�ß�ê)êLß�ê6�li"éRQ&ß�ßhQkj ì ê	Û¢éyæLÝ&Û¢æ)Û ï ß�í-S�Þ)ß�å�è2Ü2éWÛ-N�ßhQkjUB!ß���éRQXD�ß�ê)æ
è2ÞHQWß�Þ���æLæ)Û¢é&Ü=ê ß�� Ü��2COè=Þ]ãC9 ì ê â 2 iHIuâys U � ë � ë t è2Þ	Cvè2Þ>9õã ì ê â 2 iHI â�s�ë � ë � � t �Ô¡¾ 46/+:+&(-JÕÀ,�%	,�')&(*8&(%CH�13*8D�'),�*�D�/0"�i"é�æ)ñ&ß�é&ßh��æ�ê)æLßhLkj1æ)ñ&ßnL ì Þ ì ç�ß�æ)ß�Þ)ê²Û¢é�d � f
d © v � �8�6� � © Ú ì éRQ¹¬ v � �6�8� � ¬ · f ì Þ)ß¤Q&ß�æ)ß�Þ)ç²Û¢é&ßqQ ì ê�ç ì �yÛ¢ç�Ý&çí¢Ûîð=ß�í¢Û¢ñ&è�è=Q¼ß�ê)æ)Û»m
ç ì æLß�ê¦COÞLè2çGæ)ñWßõß�çPL&Û¢Þ)Û¢å ì í�Q ì æ ì j�Û@� ß���æ)ñWßõß�ê)æ)Û¢ç ì æ)ß�ê×Ö© v � �8�6� � Ö© Ú ì é7QØÖ¬ v � �8�8� � Ö¬ ·æ)ñ ì æ`ç²Û¢é&Û¢ç�Û�N�ß	æ)ñ&ß�ê�½�Ý ì ÞLß²ê)ÝWç `¦æ�d$Ö© v � �8�6� � Ö© ÚRjQÖ¬ v � �8�6� � Ö¬ · fJ} F Ó× G ��ÙÛÚÜ æ× è5Cæ)ñ&ß�Þ)ß�êLÛ�Q&Ý ì í¢ê ÚÜ × } Z × Ñ Ö© v Z × � v Ñ �6�8� Ñ Ö© Ú Z × � Ú Ñ Ö¬ v ÚÜ × � v Ñ �8�8� Ñ Ö¬ · ÚÜ × � · ì ÞLßÝ&ê)ßhQ ì ê æ)ñWßõç�è�Q&ß�í�L ì Þ ì ç�ß�æ)ß�Þ)ê6�Ý¡¾ 46/+:+&(-JÞ�D�,�N0"9/´13*�D¼#�1	ß(àá&L%�DqÃâ#	,T*8D�/0";â B4ß�í¢í`ð�é&è5B ç²ß�æLñ&è�Q�æ)è ï2ì í¢Û-Q ì æ)ß*æ)ñWß
ç²è�Q&ß�í�B Û¢æ)ñ�æLñ&ßzß�ê)æ)Û¢ç ì æ)ß�êãÖ© v � �8�8� � Ö© Ú ì éRQäÖ¬ v � �8�8� � Ö¬ · Û¢ê�æ)ñ&ßzô|è=Þ)æ)ç�è2é�æ)ß ì Ýí ì åIð�m"è5C m���æ.mÑæLß�ê)æcjkB ñWÛîåIñ*æ)ß�êLæ)êyB ñ&ß�æLñ&ß�Þ�æ)ñ&ß�ÞLß�ê)Û�Q&Ý ì í¢ê ÚÜ × ì Þ)ß�Þ)ß ì í¢Û�N ì æLÛîè=é&ê	è5C ìB ñ&Û¢æ)ß`é&è=Û¢ê)ßOL&ÞLè�å�ß�ê)ê8� T ñWß`å�è2é��9Q&ß�é&å�ß�íîß ï ß�í	d � Ñ º¦f4è5C}æLñ&ß`æ)ß�ê)æ	å ì é¤D�ß`ÝWê)ßhQ
ì ê ì ç²ß ì ê)Ý&ÞLßõæLèo½�Ý ì é�æ)Û»C�S�æ)ñWßKA)æLÞ)Ý&êLæHG�Û¢é²æLñ&ß`ç²è�Q&ß�í ì éRQkj ì ê ì å�è=é&ê)ßh½�Ý&ß�é&å�ß�j
Ûîé�æ)ñ&ß�COè2ÞLß�å ì êLæ6�å�¾ .�/0%	&j#æ,213* Ú|Û¢é ì í¢í�S�j&æ)ñWßKd�Þ)ß�å�Ý&Þ)êLÛ ï ß�f(91Ý&ÞHD&Û¢é�m)ò�ß ï Û¢é&êLè2é*ç²ß�æLñ&è�QKL&ÞLè ï Û�Q&ß�ê ì é ì í»m
Ü2è2ÞLÛ¢æ)ñ&çìCvè2Þ æ)ñWßõè=é&ß[m"ê)æLßhL�d�è=Þ�Ä2m"ê)æ)ßqL9f�DYß�ê)æ1í¢ÛîéWß ì Þ	L&Þ)ßqQ&Û¢å�æ)Û¢è2élCOè=Þ Ö£ ×uwv �

â æ ì å�è=é��9Q&ß�éWå�ß�í¢ß ï ß�í.×�} d � Ñ ºEfqj æ)ñWß ôYâ.9J���[ê)Û¢ç�Ý&í ì æLÛîè=é¼ß�é&Ü=ÛîéWß dvÚ@Û¢Ü<m
Ý&ÞLß�à�@C� � @Rj4Û¢é?ã�æ)ßqLäàC� �=f�ßh��ß�å�Ý&æ)ß�ê*æ)ñWß¼é&ßh��æuê)åIñ&ßhQ&ÝWíîßqQ ì æ)Þ ì é&êLÛ¢æ)Û¢è2éx�YÞ)Û¢é&ÜxB Û¢æ)ñ
L&ÞLè�D ì D&Û¢íîÛ¢æ�S

^!Ù2s ßh��ß�åp��Þ)êLæ�d�Ý � òkf t } � Ñ d � � � � Uèç�é|ê � Ö ÉaÐëoì�x � ëEí�x�~�~ [ f � v � dvà�@o� à2f
è2æLñ&ß�Þ�B ÛîêLß`æ)ñWß�� ô!��Û¢ê�D&í¢è�åQð=ßhQoCvè2Þ �	æLÛîç�ß�Ý&éWÛîæLê6�

Ú|Û¢Ü2Ý&ÞLß à2@C��à � ßh��L&í ì Û¢é&ê�æ)ñWß�DWíîè�åIð�Û¢é&ÜKL&ÞLè�D ì D&Û¢íîÛ¢æ�S�dvà�@o� à2f	Þ)ß�í ì æ)ßhQ�æLèzæLñ&ß²å�è=é��Rm
Q&ß�éWå�ßwí¢ß ï ß�í
×o}ìd � Ñ º¦f�á T ñ&ß`ñ&Û¢Ü=ñ&ß�Þ æ)ñWß`å�è2é��9Q&ß�é&å�ßb×{j�æLñ&ß`êLæ)ß�ßhLYß�Þ	æ)ñWß ì ê)å�ß�é�æ1è5C
æ)ñWß�Q&ß�í ì SnL&ÞLè�D ì D&Û¢í¢Ûîæ�S ì êõò �gT LWÞ)è2Ü=Þ)ß�êLê)ß�ê�æ)è5B ì ÞHQWê Ö���1��dvã�æ)ß�ßqL&é&ß�êLêwè<C�æLñ&ß�ê)Û¢Ü2ç�è2Û�Q
COÝ&éWå�æ)Û¢è2é�Û¢é6Ú|ÛîÜ=Ý&Þ)ß
à2@C��à � d�í¢ß[COæ*fyB Û¢æLñ ×x}�ëC� � 0uÛ¢ê�ñ&Û¢Ü2ñ&ß�Þ�æLñ ì é�Û¢é6Ú|ÛîÜ=Ý&Þ)ß
à2@C��à �
d�ÞLÛ¢Ü2ñ�æ*f ×K}ìëC� � ë2f��$Ú1è2æLß ì íîêLèuæ)ñ ì æ ì COæ)ß�Þ ò �gT L&Þ)è=Ü2Þ)ß�ê)ê)Û¢è=é¼Ûîé¼ò@ô \ ñ ì ê�ê)Ý&Þ�L ì êLê)ßhQ
æ)ñWß�ß�ê)æLÛîç ì æLß�Ö���ndOÚ|Û¢Ü2Ý&ÞLß à2@C��à � j&ÞLÛîÜ=ñ�æ*fhj{Q&ß�í ì S�ê�DYß�å�è2ç�ß`ç²è=Þ)ß ì éRQ
ç�è2Þ)ß�L&Þ)è2D ì D&í¢ß�j
ßh��L&ÞLß�ê)êLÛîéWÜzæLñ&ß�Û¢é&å�Þ)ß ì ê)Û¢é&Ü�Þ)è2í¢í�D ì åQðuñ ì N ì Þ�Q¼æ)ñ&ß²ò|ô;Þ)Ý&éWê`Û¢éyæLè�� T ñWß�LYß�Þ�Cvè2Þ)ç ì é&å�ß
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QSRUTWVYX[Z]\2@C�^\�U`_ba ÚG�c_edfa Ú�BgRih[jlkmRUX[hHVcnPophHRUqrZ�LYX[sWTtXHZvu[uHRUsWwxRUwlLYjcnDu[Zvu

jcnyktZzRUw{hHZvw{hHRUstwcnDoUo�S}|vstwYuHh[XHVY|vh[ZhQxRUqoDcnPo~nPwY|vZvq�Z�wmh¦D�S�jcnyk{Riw`T���a æ LYXHstTWX[ZvuHuz� �gT L�ZvX
uHRUq�VYo�nPhHRUsWwluHh[ZhL�nPh�n�hHZvw�N�sWo�Q�jYRUTWj`ZvX�XKnDh[Zrh[jcnDw���a v R�N�h[XKnDw`uHRUhHRUsWw`u��cXHZrnPoUsWwYTlhHj`Z
T m�Riw{kWnPXHR�nDw{h�� L }�� ��� ë � ë � ë �c��� ë � ë � ë �c������� ë � ë t ����oUZ�nDX[o-S�jg��a v BgRUoUogL�ZvXHqlnDwYZvw{h[o-S
N�stXH|vZl��a æ hHsxX[sWoUo�DcnD|F��jphHj{VYu�|�nDVYu[RUwYTxsDkWZ�XHjYZ�n<Q
�ni�NzhHj`Z�wYZvh�Zh�{Zv|vVYh[ZvurnDoUsWw`T��`GP}
��ë � ë �c��� ë � ë � ë �h��� ë � ë � ë �c���h�¿t jFh[jYZ�s�L7LcstuHRUhHZ�RUu�hHj`Z�|�nDu[Z�j2BgRih[j�hHjYZ�sWwYo�SpQYR»F�ZvX[ZvwY|vZgh[jcnDh
hHj`ZoQYsWq�Riw�nDhHRUwYT�hHRUq�Riw`T�|vstqPL�sWwYZ�wmh�RUu�w`sWhgQ`ZvhHZvX[qrRUwYRUuHh[RU|�d�� v ë2fhj{DYVYh�sDN�uHhHs{|FjcnPuHhHRU|
wcnPhHVYX[ZOd�� v � f��S��Z�RUwmh[XHs�QYVY|�ZznguHBgRUh[|Kj`Riw`TgLYX[s�Dcn<DYRUoiRUh�S�N�sWXehHj`Z�|vstw � RU|vh[Riw`TzhHXFnDwYu[RUhHRUsWwYu
d�� v � � æ fhjUd��HG � �HI fqj{ZvhH|1�ch[s�D�Z�n<DYoUZ�h[s�|vsWw{h[XHsWoph[jYZ}u�BgRih[|FjYRUwYT�sPN�hHsW�tZvwYu�N�X[sWq�|qSm|�oiZ¥Ó vQYZ[��wYZhQ�D=S[�cL�hHs�Ó æ QYZ¿�cwYZhQ¾D�S[�YG nPwRQ¡k{Ri|�ZxkWZvX[uKno�Å��} 02ë¢Z�� T��£qrZ�nPwYu�h[jcnDh
N�stX�nlhHst�WZvw¤nPh�nDw�SKQ`Zv|vRUuHRUsWw�L�sWRUw{h}RUh�RUu}Zh½{VcnDoUo�SxoURU�WZvo�Sxh[sxuHBgRUh[|Kj�h[jYZr|qSm|�oiZ�sWX}h[s
uHhFncS¤stw�h[jYZx|vV`XHXHZ�wmh�sWwYZ2j¯Bgj`ZvXHZ�nPuÁ��} � 0¥Zh��LYXHZ�uHuHZ�ub5FVYu[hrnT0 ¦ AHBgRUoUoURiw`TWwYZvu[uHG
sDNzh[sW�tZvwYu�hHs¢uHBgRUhH|Fj¤|qSm|�oiZ�u6��QYstX�nDw�RUwYRUh[R~nPo�q§nPXH�{RUwYT F©¨Ö G vcª UeV�[ d�<_fo}«\lhHj`Z§� �pT
LYX[sWTWX[ZvuHu[RUsWw¬RUw¤h[jYZ �Saeu�XHZvktZ�nDoUu�h[jYXHZvZXQYR»FpZvXHZvw{hyZYRW�Shb�Sv_ \¢hHst�WZvw`u�Riw³Ó v daL`jcnDu[Z
� fqj � h[sW�WZ�w RUw¢Z�nD|Fj�|hS{oU|vZ5Ó v nDw7Q®Ó æ d LYjcnDu[Zr\�fqj�nDwRQ�\�hHst�WZvwYu�Riw)Ó æ daL`jcnDu[Z�U�fhj
hHj{VYu�wcnPhHVYXFnDoUo�SrX[ZhLYXHZ�uHZvw{hHRUwYT¢n�Sh\X3�b�S)SO [W�Shb�N�sWX T �®RUwxTWZvw`ZvXKnPo$jpnPwRQ n5Q�n5LYh[RiktZ T �
LYX[sWhHs{|vstoUuPBgRUhHj¡s�L`hHRUqrRUuHq¯|vsWw{h[XHsWopLcnDXFnDq�ZvhHZvX[uoDcnDu[ZhQ¬stw°nyktZvXKnPTWZvuXd�d T �ßj��pd�a¦j
dJI¤IKfgRUwPL�nDXHh[RU|vVYo�nDX8�

T jYZ�� �pT LYXHstTWX[ZvuHu[Ristwrh[XKnD|�ZvuznDu�s�DYhFnDRUwYZhQ±N�sWX�a!ÚG�nd�QSRUTWVYX[Z�\2@C�^\�U2fkBgRUh[jÁ�o} � 0
sWw�hHj`Zg��Ilmk0�nPXHZ�QYZhL`Ri|�hHZhQ�RUw�Q�RUTtVYXHZg\�@o� \n����i�heRUueuHZvZ�wrhHj�nDh¦LYo�nDRUw T �²|vsWw`uHR�QYZvXFn5DYo�S
uHV�F�ZvX[ugN�X[sWq�h[jYZod�nPXHhHR»�c|�R~nPoafeuHh[XKnDTtTWoUZvX�DYV`oi�{ucj�S{RUZvo�QYRUwYT�nPwrsWu[|vRUoUo~nPhHRUwYT�� �gT LYXHstTWX[Zvu�m
uHRUstw
� T � BgRUh[j�hHsW�tZvw{hHRUqrZ³N�sWX[Zv|�nDu[hHu	DcnDu[ZhQrstw�hHjYZznPXHRUhHj`qrZvh[Ri|�qrZynDw�|�nDw�|vs2LcZpBgRUhHj
hHj`Riu�QYZ�uHhHX[VY|vh[RiktZ�uHRUhHV�nDhHRUstw§h[sluHsWq�Z�Zh�{hHZvw{h�j´DYVYh�RUuzuHh[RUoioULYXHstwYZ�hHsnLcnDh[jYsWoUstTWRU|�nDo�D�Z[m
jcnyk{RUsWX8� T jYZ T ����d 2 iHIld�n5L7LYXHs{nD|FjkjpjYs5B�ZvktZvX�jSTmnPRiw`ugN�X[sWq´|�sWwYu[Riu[hHZvw{h�N�sWXHZ�|�nDu[hHu
nDw7Q§X[ZvkWZynDoUughHjYZ�DcZvu[h�n<Qcn5LYhFnDh[Ristw
�

T jYZ�q§n�5FsWX�uHhHX[ZvwYTthHj�sDN�hHjYZra�d.9J���èLYXHsthHs{|vsWo£Riu�h[jcnDh�hHj`Z�s�LYh[Riq�RUuHq�sPN T RUqrZ
�¤nDX�L¬|�nPw¾DcZ¢nDVYh[sWq§nPhHRU|�nPoio�S¢|vsWw{h[XHsWoUoUZhQ¾D�S¡hHj`Z q�s=Q`Zvo�LcnDXFnDoUoUZvoURUuHqµnykWnPRio�n<DYoUZ§nDu
Zh��LYX[ZvuHu[ZhQPD�S�hHjYZ�oURU�WZvoURUjYs{s�Q�sPN{N�VYhHV`XHZ�qrZvu[uKnDTtZvu�jtnDwRQ}|ynDw�ZvkWZvw�n5Q�n5LYhShHs�n�hHXFnDwYu[RiZ�wmh
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QSRUTWV`XHZ}\WÅo� \10Y_pd�ÆcnDÇ`hHRUkWZ�qrs{ÆYZ�ocÇcnPXKnPoioUZvoURUuHqÈZh�{hHXKnP|vhHRUstw

É Zvjcnyk{RUsWX�sDN�h[jYZ�uHRUq�VYo�nDh[ZvÆlqrs{ÆYZvo@�gÊgjYZlË�Sh£DÌ�Í�Î�ÏWÎ�Ða  É Zvjcnyk{RUsWXzsPN�hHj`Z�ÇYX[sWh[sm|�sWoeN�stX
uHRUq�VYo�nPhHRUsWw�qrs{ÆYZvoUupÑgRUhHjb^±� � W ��Ò�Ó ê ��Ô N�stXbnPoiotÇcnDRUX[u Ô��1���vÒ�ÕHÕ RUu�|�oistuHZ�hHs��gÖ ��× ÑgjYRUoUZ
N�stX�qrs{ÆYZvoUueÑgRUhHj�^�� � W ��Ò�Ó ê�ë�RUhbRUu�nPX É RUh[XKnDX[RUoiØ�|voUsWuHZ�hHs Ô n�hHj`XHsWh[hHoUZvÆ Õ ÊgRUqrZ��¤nDX[Ç
�
ÊgjYZ�a�d.9��J�¢q�Zv|FjcnDw`Riu[q¬TmnPRUwYu�nDÆcnPÇYhHRUktZvwYZvu[u�RUw�hHjYZ�u[ZvwYu[Z�h[jcnDh × RUwYÆ`ZvÇcZ�wYÆYZvw{hesDNYhHj`Z
XKnPhHRUs�sDN�h[jYZ}|vstqrq�VYwYRU|�nPhHRUsWw�nDw`Æx|vsWq�ÇYVYhFnDhHRUstwruHÇ�ZvZvÆ¢sDN�h[jYZ}hKnPXHTtZvhzÇYo�nPh�N�stXHq × hHj`Z
uHØ{wY|FjYX[sWwYRUuFnDhHRUstw�ÇcstoiRU|vØ�RUu�nDÆ85FVYuHh[ZvÆ§nPVYhHstq§nPhHRU|�nDoUoUØzh[s}hHj�nDh�Ç�sWRUw{h�RUw�h[jYZz|�sWw{hHRUw{VYVYq
É Zvh�Ñ�Z�Zvw�Êg�ÙnDw`Æ��gÖ � ÇYXHsthHs{|vsWoUu × h[jcnDh�RUuzqrstuHhznPÇYÇYXHstÇYXHR�nPhHZ�N�sWXgh[jYZ�Ç�nDXKnPoUoiZ�oiRUu[q
RUwYjYZvX[Zvw{hzRUwrh[jYZ}u[Riq�V`o~nPhHRUsWw�qrs{ÆYZ�o��

:<;>=?>=�Ú L�ÛYÜzÝ�Þàß¡áGF!NgÛCH�â�Ýãß[NGN�ÞCB%F!KYÜ�Ý
J
ä ÑgRiw`ÆYsDÑ�å É nDuHZ�Æ@��Ç�ZvwcnDoUh�Øtå É nDu[ZvÆxhHj`XHsWh[hHoURUwYTl� 2 ZvRUjYZvX��	»WZçæ�ZvX[uHstw Å �èÓ
ä nDÆcnPÇYhHRUkWZ É oUs{|K�{RUwYT�ÑgRUwYÆYsDÑgugRUwrÊg�é� � nPoUo��PêzsDØ{h � ë Ó
ä ÆYØ{wcnDq�Ri|ynDoUoUØ}uHRUëvRUwYT�|FjYZv|F�{Ç�sWRUw{hHRUwYT�Riw{h[ZvXHkWnPoiu}�^aenDo�nPwYRUuHÑgnDq�Øj�P�¬RìoUu[ZvØ � U Ó
ä Zh�{ÇYoURi|�RihgX[sWoUo É nD|F��|vsWu[hzZh�{Ç�Zv|vhFnDhHRUstwlN�VYwY|�hHRUsWw¢� Q`ZvX[uH|Fjcn|�t��íVYh[jYR � � Ó
ä Ða�YîWÐÏ3Hï[ �Î`sWÇYh[RUqrRUuHqð|vsWw{hHX[sWopRUw�Êg��k{R�n}nykWnPRio�n É oUZ�q�ZvqrstXHØ���9�nPuy�tQYV65çRiq�sWh[s � � Ó
ä ois{|�nPo�nDÆcnPÇYhHRUktZzsWÇ`hHRUqrRUuHqñ|vstw{hHXHstopRUw§Êg�ò� ê�nDq�wYZvu��DÊeXHRUÇcnPhHjYR � � Ó
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ä nPÆcnDÇYh[RUkWZ}��aàuH|FjYZ�ÆYVYoURUwYTx�^abnPo�nDwYRUuHÑgnDq�Ø��D�¬R�oUuHZvØ � � Ó
ä ÆYØ{wcnPqrRU|�nPoioUØ�uHÑgRUhH|FjYRUwYT É Zvh�Ñ�Z�Zvw�o�nPëvØ�nPwYÆ}nDTWTtXHZvu[uHRUkWZ£|�nDwY|�ZvoUo~nPhHRUsWw�� 2 n�5vnDw2�P�¬RUoUuHZvØ
� 0 Ó

ä ÇYX[s É n É RUoURiu[RUhHRU|�nPÆcnDÇYh[RUkWZ�îtÐ43Hï[ yÎ�sWÇYh[Riq�RUuHqf|�sWw{hHX[sWo�RUw�Êg�ó�^Q`ZvXHu[|Fjcn � 0 Ó
ä wYZynDX�å�Ç�ZvX�N�Z�|vheuHhKnPhHZ�RUw{N�sWX[q§nPhHRUsWwgnDÆcnPÇYhHRUktZbu[Ø{wY|FjYXHstwYRUë�nDh[Ristw�� ô�XHRUwYRUkWnDuFnDw2� 2 ZvØ{wYstoiÆ`u
� 0 Ó

ä stÇYhHRUqrRUu[hHRU|�N�sWu[uHRUop|vstoioUZv|�hHRUsWw�� õ�sWV`wYTL�P�¬RUoiu[ZvØ ���yÓ

ö�÷røvù úüûrýrþ�ÿ���� þ������
	�����
ä ê�RiZ�XKnDX[|FjYRU|�nDo!9zRUu[hHXHR É V`hHZvÆxô{RUq�VYo�nDh[RUsWwl� a³XKnD�WnPuHj2� 2 nPq§nDq�stsWX[hHj{Ø�ÅWÅ Ó
ä ê�RiZ�XKnDX[|FjYRU|�nDoea%9�Ý�ô�RiwK��stqrÇ�sWuHRUh[ZgÝ���ô{d�� d�XHk{RUwYÆ2�Wô�q§nDX[h � \ Ó
ä � sm|ynDo�ÊgRUq�Zg�¤nDXHÇ¢� 2 n�5vnPZvR��Dd�ØmnDw`R��PÊgjYsWX[ZvoUoUR � U Ó

optimistic cluster 1

Time Warp

gateway processes

LP_1,1

LP_1,0

LP_1,2

CVT

optimistic cluster 2

CVT

cluster virtual time 
       = cluster GVT

LP_2,1

LP_2,0

- committed event messages only
- event messages in monotonic time stamp order
- FIFO message transportation

ä ��oUVYu[hHZvX[ZvÆxÊgRUqrZ��¤nDXHÇ¢� dzXHk{RUwYÆ2�PÊeXHsWÇ`ÇcZvX � 0 Ó
Ô ÊgRiq�Zz�¤nPXHÇ É Zvh�Ñ�ZvZvw �Saà|voUVYuHh[ZvXHu × u[Zh½{VYZvw{hHR�nPo�ÑgRUhHjYRUw�|voUVYuHh[ZvXHu Õ



� ��� ������������� � �

�"! Ó Ö$#zd&%FqrstwYZ Ö¥nDXHuFnDw ×(' #�)gnDo É s × d*#�)�s ÉYÉ RUs ×*' #,+�j`Risto�n ×-' #�+�sWw{hHZ × nPwYÆ
d*#.+�VYq§nPwYR/#�ÊgjYZ,0SæpZv|vh�s2130&4{Zv|vVYh[Ristwxa�stoURi|�RiZ�u�stwrhHj`Z]ô�Zvq§nPwmh[RU|vu�nDw`Ærdzw�nDoUØtå
u[RUuzs21�ô{h[s{|Kj�nDuHh[RU|�aSZvhHX[R35zZvh[u6#�7/83838:9<;HË>=@?vËBAyÎ�Ð ÏB=@?}ÏB=DCcÏFEvÎHG£ËB;Hï�8�=BItÐJ=YïFïK;vÐJ=BI ×!KL ÔNMWÕ _^Å>OW\KPYÅ2Q@R ×KS VYoUØT!6UWÅ>U.#

�^\ ÓWV #pQX#�dz�{Ø{RUoiÆ`Rië × �3#Y+�jYZ�w ×[Z #<\�nDu ×]Z #cÖ$#�Q`V6%FRUq�sWhHs × nDwYÆ Z #pQX#�ô�ZvX/1�stëvs^#�Êgj`Z0bæ�Zv|�h�s21cÖlZvq�sWX[ØW+gnPÇcnD|�Rih�Ø�stw}ÊgRUqrZe�¤nDX[Ç�aSZvX/1�stXHqlnDwY|vZ>#^_{ÏB`@;�=`Ë2acÏFE�bgË>;HËcaJaiï�a
Ë>=Yîd�Ð"?vÎH;�ÐJe6`{Î�ïFîgf�ÏWÌ�Íh`{Î�ÐJ=BI × !�Å Ô Q Õ _ Q^!B!iPjQ{\W\ × dzVYTtVYuHh-!KUBUBOk#

�lO Ó +�j]#YdzoUZ�4{stÇcstVYoUsWu6#�d Z Z�kmRUZvÑ¹sc1�dzÆYkWnPwY|vZvÆ�ÖlZvh[jYs{ÆYu�1�sWX�ô{RUq�VYo�nDhHRUstwnmzV`hHÇYVYh
d�wcnDoUØ{uHRUuK# V w S #Y\*#YÊeZvÑ × ôY#pÖxnPwYRUkWnDwYw�nDw × \*#Yd*#pôYnDÆYsDÑgu[�{R × nDwYÆ¥d#pQX#�ô�ZvRUo~n ×
Z�ÆYRUhHsWX[u × b�;HÏKAFïFïKîtÐJ=BIc?zÏoE�Îi`ïp2q>q6rtsrÐu=YÎ�ïK;�C�Ð�Ì`>aUËWÎ�Ð�ÏB=Df�ÏB=�EvïK;HïK=.AFï × Ç^vcwBx�y�!6OBOzP!�Qj{ × !KUBU2Q<#

| Q Ó +X}]#&~��"x�4@�WÇ<�B�.�"�>y ×3' #eôY#3�]�"yo}.��v2�.� × vc�YÆ�~*#3�X#�ô@x��"�Jv.#�+X�>�rÇ.�.��v2�F���>�^v2�30&4tå
Ç<x��F��x��.��xrÑ��"�F}��F}.xn)�v2�F��}¤Ö�x6v2�.y�Ö�x��o}k�mÆ]# V �¤ôY#�~��YÆ.��vDÆ���>�o�F��� ×[� # S #�ê�x6v2�UØ ×\*#`ê#<���"�o}.x��oy × vc�YÆg)�#h��#.5�x��"yo�B� × x�Æ.�"�o�B�Fy × b�;HÏKAKïFïFîWÐu=BI2?�ÏoE�Î��`ïnp2qBq<�TsrÐJ=YÎ�ïK;C�Ð�Ì`>aUËWÎ�Ð�ÏB=���Ï>=�EvïK;HïK=.AFï × Ç<v2wBx�y-!6U2QcP��>{.! × !6U>U M #

| L Ó ê*#yê#K~��
��v2�<v2�YÆ�ôY#2\�x��.w^#tÊ��"�nx&��v2�[Ç�ô@�"�(�.�Jv2�F�"�2���21pô@�o�@��}^v2yF�o�"�� [x��o�o�k5�x��Fy6#
V �¡b�;HÏKA6¢�r`Î��£7�=`Î�ïK;�=.¢gs�ÏB;o¤c?o�YÏçÍ ÏB=tbgïyÎH;vÐ�¥�ï�Îu?xËB=Yî�bgïK;JEvÏ>;vÌ�Ë>=.AFïg¦¢Ï�îtï�a§? ×
Ç<v2wBx�y-!�ÅBRWP�!6U>L.# V 03030Såo+gôg &�Fx�yoy × !6UBUk!B#

| R Ó �X#Y)�v2����x��"�"�¨vc�YÆ Ö$#[+�v2�^vc�"x�y6#� &v2��vc�"��x��³ô����(�k�©vc�o�"�B���c1�ô@�F�@��}<v2yo�F�"�n [x��o�o�X5�x��oyª�yo�"�.w Z x����k�o�ox��.��x,0�«j�<v2�o�"�>�.y6#�ËBAyÌ¬9<;HË>=@?vËBAyÎ�Ð ÏB=@?�Ï>=-¦¢Ï�îtï�aUÐJ=BI}Ë>=Yî
��ÏWÌ�Íh`{Î�ïK;C�Ð�Ì`>aUËWÎ�Ð�ÏB= × O Ô ! Õ� �B{WP®Q<! ×@S v2�@�^v2�[Ø�!KUBUBOk#
| MèÓ \*#])¨vc�"¯�v2�YÆ°),#3 &#3±<x��"w>��x��6#� ]x��²1H�B�F��v2�k��x�0&³Bvc�"�^v2�F���>���21�ê��"x���vc�o��}.�"�6vc��\��"yOå�F�o� É �.�FxvÆ�ô@�"�(�.�Jv2�o�>�oyK# V �´b�;HÏKA6¢�ÏoE�Î"�Yïnpcq2µj¶¡srÐu=YÎ�ïK;�CcÐ�Ì*`BaUËWÎ�Ð�ÏB=t��Ï>=�EvïK;HïK=.AFï ×
Ç<v2wBx�y�Qj�.!�PnQj� M #{ô.+gô × !6UWÅ>L.#

!6{k!



!6{B� ·X¸/·¨¹�¸�º,»�¼�½,¾�¥®¿
|lÀKÁ �Â#��3#X)�v2�"�Ãvc�.ÄÅ\*#XÆY#�Æ@���>�o�K#Ç~��¡~��"wB�>�o�"�o}.�È1H�>��É��"�
x�Æ�Êj�k��}k�o�B�k��ËKv2�o�"�>�
�"�´\��"yo�F�o�"Ì.�.�Fx�Ä�\��"yo���Fx��ox�0&³Bx��@�Æ����(�k�©vc�o�"�B�]# V ��),#Yª��.wBx��®vc�.Ä´\*# S x�ÍYx��oyF�B�[Îx�Ä.�"�F�B�oyKÎjb�;oÏKA�Ð�Ð�ÑBÒu=BI2?�ÏoE�Ó��kÐ�C[�&Cn¦T`Ba"ÓHÒuA�Ï>=�E�ÐK;oÐK=.A�Ð�ÏB=(d-Ò"?�ÓN;�ÒJeK`@ÓHÐ�Ñ�C^ÒJÔ*`Ba"ÕBÓNÒJÏB=�Ö
p2q�×²Ø�ÙBÎ.Ú^vcwBx�y�O>{KP.OBO.#@Æ.+�ÆYÎ.�kx�Ì.�F�^v2�FÊ�!6U À>À #

| U Á \*#2)�v2�"�.v2�.ÄnÆY#cÛ��2Ê@�6#kÉ�}.x�~�Ä^vcÚ.�o�"³>x�É����
x�Ü/��v2�oÚ-+X�>�.���.�F�ox��.��Ê�+X�B�@�F�o�B�k~��"wB�cÜ
�o�"�F}.��# V ��\*#@5��"���>�ÝÎ@x�Ä.�"�o�B�KÎ^d�Ò"?�ÓH;�Òue6`@ÓNÐ�ÑÞC^ÒJÔ*`>a�ÕBÓNÒJÏ>=.¢[b�;FÏ6A�Ð�Ð�ÑBÒJ=BIc?-ÏoE-Ó"�.Ð�C[�&C¦T`>a�ÓNÒJA�ÏB=�E�ÐK;oÐK=.A�ÐgÏ>=�d-Ò"?�ÓN;�ÒJeK`@ÓHÐ�ÑTC^ÒJÔ*`>a�Õ>ÓHÒJÏ>=.ÎXÚ^v2w>x�y�! M QDPÃ! M>M ÎßÆkv2��\���x�wB�^Î+�v2�"�§1H�>�o�.�Jv.Îk!6UBU>{.#BÆ��j����x��/Ê(1H�>�¨+X�>�nÚ.�.�Fx���Æ@�"�(�.�Jv2�o�"�>�[#^Æ@�"�(�.�Jvc�o�"�B�Æ�x��o�"x�yKÎ.à3�>�Ý#
�B�kÎ@5��<#Y!B#

| !K{ Á  &# S #�)ß�F�@��¯@áXx��"�v2�kÄ Z #�~#�\�vK³@�"y6#â9&ÒJÔÐTC<Ð6;�ÒuÐ�?�ã�9Y�.Ð�Ï>;h£tÕB=.Ñ�¦TÐKÓ��kÏ6Ñc?�#Æ@Ú.�F�"�.wBx���à�x��o�Jv2w<Î@5�x�á£äß�>�o¯YÎY!6U>U.!B#
| !>! Á Z #<0�#.)X�oÊ@v2�@�6#�~åÆ@á��"�o��}@Üo�Yx�³Bx��3æ��@Ä.x��&v2�.ÄTÆ@�"�(�.�Jv2�o�>�&1H�>�,ægm�Æg\��"wB�"��vc�hÆ�Êjy²Ü�ox��ny6#�7Ý83838ç9^;FÕB=@?�Õ>A6ÓNÒJÏB=�?WÏ>=T�3ÏBÔ�èh`@ÓHÐK;�?�Î.+�ÜoOBO.éN�Bê  !KRB{zPh! M>M Î2�kx�Ì.�o�<v2�oÊT!6U À Q^#
| !K� Á �Â#[+�vc�ßv2�kÄ�Æ@�6# S #]É&�.�o�.x��6#�~���~��"wB�B�F�"�o}.�ë1H�B�\��"yo�F�o�"Ì.�.�Fx�Ä�\��"yo���Fx��ox�Üo0&³>x��@�Æ@�"�(�.�Jv2�F�"�B�*Ü�É�}.x
ìí+�v2�o�F�"x���5��.�"�3æ�x�yFy�v2w>xBî]~�Ú.Ú.�F�jvc��}]# V ��b�;FÏ6A�Ð�Ð�ÑBÒJ=>I2?(ÏoE*Ó��kÐC[�&C-¦T`Ba"ÓHÒuA�Ï>=�E�ÐK;oÐK=.A�Ð�ÏB=�d-Ò"?�ÓN;�ÒJeK`@ÓHÐ�Ñ�C^ÒJÔ*`>a�ÕBÓNÒJÏ>=�ï.Ïca�¢@ð>ð×�p�ÙBÎ2Ú^v2w>x�y�OzP À #�Æ.+�ÆYÎ
S vc�@�^v2�FÊ�!6U>UB{k#

| !KO Á � #3æ�#3+X}^vc�.Ä.Ê�v2�kÄ S #Xæ��"yo��v.#�\��"yo�F�o�"Ì.�.�Fx�Ä�Æ@�"�(�.�Jv2�o�"�>�  ~:+�v2yFx�Æ��o�.Ä.Ê°�"�\�x�yo�"w>��v2�.ÄTà3x��F�íñ<�6v2�F���>���21�\���yF�o�F��Ìk�.�ox�Ä� ��o�Bw>��vc�ny6#�7Ý83838ò9<;oÕ>=@?�ÕBAKÓHÒuÏB=@?(ÏB=
C^ÏFE�ÓHG�ÕB;oÐ�8�=BI>ÒJ=.Ð�Ð6;�ÒJ=BI>Î^Æ.0]ÜoL.éNLBê  Q>Qj{zPjQjL>�.ÎBÆ�x�Ú.�ox��(Ì^x��-!KU M U.#

| !�Q Á � #ßæ�#X+X}^v2�kÄ.Êóvc�.Ä S #ßæ���yF��vk#�~�yFÊ@�.��}.�o�>�.�B�.y�\���yF�o�F��Ìk�.�ox�Ä�Æ@�"�(�.�Jvc�o�"�B�T³@�©vvôÆ@x�«@�.x��.��x¡�21� &v2��vc�"��x���+X�B�
Ú.�.��v2�o�"�>�.y6#��3Ï>ÔÔ*`@=.ÒJA�ÕBÓNÒJÏB=�?õÏFE�Ó"�.Ð�ö*�[¦TÎ
�2Q<éo!>!6ê  !KU À P.�B{>R.ÎK5��2³>x��(Ì^x��,!KU À !>#

| !KL Á � #jæ$#j+X}^vc�.Ä.Ê@Î S #jæ���yF��vkÎjvc�.Ä���#jæ�#>Û,v>v2yK#h\��"yo�F�o�"Ì.�.�Fx�Ä�\�x6vcÄ.�"�@��¯(\�x��ox����o�"�B�]#ö*�[¦�9<;FÕB=@?�ÕBAKÓNÒJÏB=@?(÷�=��3Ï>Ô�èY`jÓNÐK;�C9£K?�ÓHÐKÔ�?iÎY!>éH�>ê  !�Q>Q2Ph!KLBRkÎBægvKÊ�!KU À O.#
| !KR Á Z #K+X}.x��.w<#jÆ�x��"x����o�"�.w V �.Úk�.��æ��@Ä.x���yK# V � S #2\*#�É&x�á-Î>ÆY#6ægvc�.�"³Bv2�.�<v2�[Î2\*#�~*#zÆkv2Ä@Ü�2á�yo¯@�/Î@v2�.Ä�~#.�X#.Æ@x����JvkÎBx�Äk���F�B�Fy6Î^b�;oÏKA�Ð�Ð�ÑBÒu=BI2?�ÏoE-Ó"�.Ð(p2q>q6r£snÒJ=.ÓNÐK;�C<ÒJÔ`>a"ÕBÓNÒJÏB=
�3ÏB=�E�Ð6;FÐ6=kA�ÐKÎ@Ú^vcwBx�y-! À Q2PY!6Uk!BÎ<!6UBUcQ^#

| ! M Á ' #&+X}.�"�B�Jvgvc�.Ä�~*#3�.x��Fyo��}^vk#ó\��"yo�F�o�"Ì.�.�Fx�ÄóÆ@�"�(�.�Jvc�o�"�B�T�21, ]x��F�o��5�x��oyK#�7/83838b�Õ>;oÕ2aua�Ð�a[ÕB=.Ñ*d-Ò"?�ÓN;�ÒJeK`jÓNÐ�Ñ�9<Ð�A��k=.Ï2a"Ï�I2£2ÎY!BéNOBê  O>O�PnLB{kÎ@~��.w>�.yo�*!6U>UBO.#
| ! ÀKÁ ' #&+X}.�"�B�Jv�v2�.Ä°~#3�kx��oyF��}^v.#�\��"yo�F�o�"Ì.�.�Fx�ÄóÆ����(�k�©vc�o�"�B�D�21�É��"�nx�Ä� ]x��F�o��5�x��oy 0&4@Ú.�"�B�"�F���kw-�o}.x�5�x���Æ@�F�o�.���o�.�Fx�F�®m�Ì.��v2�"�g0]øn���"x��.��Ê@# V �gæ�#@~�%i�n�B�kx,ægvc�oy�vc�[Îx�Ä.�"�F�B�6Î>b�;oÏKA6¢<ÏoE�Ó"�.Ð�p�rcùHú(7�=.ÓN¢&�3ÏB=�E�¢YÏ>=-öXè>è^a�ÒuA�Õ>ÓHÒuÏB=(ÕB=kÑ�9Y�kÐ�Ï>;h£�ÏoE3b�ÐKÓN;�Òj¥�Ð6Óu?



·X¸/·¨¹�¸�º,»�¼�½,¾�¥®¿ !6{>O
pcqBqcØBÖ��[�.ÒJA�Õ6I>Ï2Ö�_@`@=.Ðnp2q>q2ØjÎY��x����o�k�ox*5��B�Fx�y��"��+X�>�nÚ.�k�ox���Æ@����x��.��x(RBU.!>Î.Ú^vcwBx�y
!�QjRWP�!KRBLkÎ@)ßx��F�"���]Î[!6U>UBOk#jÆ@Úk�o�"�.wBx���à3x��o�Jvcw^#

| !6U Á ' #�+X}.�"�>�©vDv2�.Ä°~#3�kx��oyF��}<v.#t [x��/1H�>�o��vc�.��x�+X�B�nÚ<v2��vcÌ.�"x®\�x�yF�"wB���c1W0]øn����x��j�Æ�Êj�k��}k�o�B�k��ËKv2�o�"�>�´ &�F�B�F�j���B�"y-1N�B�\��"yo�F�o�"Ì.�.�Fx�Ä�Æ@�"�(�.�Jv2�F���>�[# V ��b�;oÏKAK¢�ÏoE¦�öWC.û��÷-9]Cßü qB¶BÎ@Ú<v2wBx�y�O2QjOWP�O2Q À # V 03030�+X�>�nÚ.�k�ox���Æ@�@���"x��/Ê� ��ox�yFy6Î&!6U>UBL.#
| �B{ Á ' #�+X�Jv2�FÄ.�^Î Z # ' x��F��v2�]Î�vc�.Äó+X}[#3���"�.Ä.x���v2�.�[#T~:+X}^v2��v2���Fx��o�"Ë6vc�o�"�B�t�c1,�o}kxÆ��o�@��}^v2yF�o�"�® ��o�@��x�yFy-ª��.Äkx��o�"Ê@�"�.w�v
Æ@�o�@��}^v2yF�o�"�( [x��o�o�&5�x��6# V ��b�;oÏKA6¢XÏoE*Ó��kÐ(¶�ùHú7�=.ÓNÐ6;�=kÕBÓNÒJÏB=.ÕcasnÏ>;o¤c?²�kÏ�èÃÏ>=�b�ÐKÓH;�Ò�¥�Ð6Óu?®Õ>=.Ñgb�ÐK;JE�Ï>;�ÔÕ>=.A�Ð¦TÏKÑBÐ�aí?�Ö÷�AKÓHÏ>e�ÐK;
pcq2û/ð>ðBÖ¨pcqBq2Ø>Ö,9<ÏB`>a�Ï>`>?iÐ�Ö�ý];oÕ>=.A�Ð6¢ V 03030t+X�>�nÚ.�.�Fx���Æ@�@���"x��/Ê� &�Fx�yoyKÎ3!6U>UBOk#

| �.! Á ~*# V #[+X�>�.��x�Ú<���"�B�[#�ægvcÚ.Ú.�"�.wg\���yF�o�F��Ìk�.�ox�Ä�Æ����(�k�©vc�o�>�oy��B�@�F���F}.x(Û��"x���v2�F��}k���Kv2�æ��.�"�o�"Ì.�.y�æ��.�"�o�"Ú.�F�@��x�yoyF�B��~��o��}.�"�ox����o�.�FxB# V �g &# Z x�Ê@�.�>��Äky6Î@x�Ä.�"�F�B�6Î.b�;oÏKA6¢&ÏoE�Ó"�.ÐC]�&Có¦T`Ba"ÓHÒuA�Ï>=�E�ÐK;oÐK=.A�Ð�ÏB=td-Ò"?�ÓN;�ÒJeK`@ÓHÐ�Ñ�C<ÒJÔ`>a"ÕBÓNÒJÏB=.Î�Ú^v2w>x�y À Ph!6Ok#ßÆ@�@���"x��/Ê°1H�>�
+X�>�nÚ.�k�ox���Æ@�"�(�.�Jv2�F���>�[Î@!6U À L.#

| �B� Á Û*#2\,vc�nx��FÄ6%��/Î2ÆY# ' #KÛ�x��kÄ.x��oyF�B�[Î.vc�.Ä( &#2�Â# ' �"Ê@�.�[#.+X�B�
Ú.�.��v2�o�"�>�^v2�B0]øn����x��.��Ê0�³Bv2�"�^v2�F�"�B���"�m��.�oÚ.�k�3~��^vc�"ÊjyF�"y6# V �(ÆY#K~��.Ä.��v2Ä���>�o�F���KÎ � # S #cÛ�x6vc��Ê@Î2\*#2Û#K���"�o}�Üx��oy6ÎYvc�.Äg)�#h��#.5�x��"yo�B�]Î^x�Ä.�"�o�B�Fy6ÎYb�;FÏ6A�Ð�Ð�ÑBÒJ=BIc?ÏFEÓ"�.ÐnpcqBq^�Ts
ÒJ=.ÓNÐ6;�C^ÒJÔ*`>a�ÕBÓNÒJÏ>=
�3Ï>=�E�ÐK;oÐK=.A�Ð6Î@Ú<v2wBx�y��B{ À P��k!6L.Î<!6U>U M #

| �BO Á Æ�# Z #K\�v2y�vc�.Ä Z #6æ�#2�k�6%��"�n�>�o�^#�~��~�Ä^v2Úk�o�"³Bx3æ�x��
�B�FÊ,ægvc�^v2w>x��nx��@�[ &�F�B�F�j���B�1N�B��É��"�nx���v2�oÚ� &v2��vc�"��x���Æ@�"�(�.�Jv2�F�"�2�[# V �gb�;FÏ6AK¢3ÏFE-Ó��kÐnp2q>q6r�ö*�[¦ÈC^ÒíI>ÔÐKÓH;�ÒJA�?�3Ï>=�E�ÐK;oÐK=.A�ÐßÏ>=-¦TÐ�Õc?�`j;FÐ6Ô*ÐK=.ÓYÕB=.Ñ�¦�ÏKÑBÐ�a�Òu=BI�ÏoE��3ÏBÔ�èh`@ÓNÐ6;&C{£K?iÓNÐKÔ-?�Ö^¥-Õc?o�.þKÒ"aJa�Ð�Ö
pcqBqKr.Î.Ú<v2wBx�y��B{.!iP��k!6{.#>~�+�æ�ÎY!KUBU2Q<#

| �2Q Á Ækv2�n�"� Z vc�6%�vc�n\,vcy¨vc�.Ä Z �"��}<v2�oÄn�k�6%��"�
�B�o�<#.~�Ä^v2Ú.�F�"³Bx,æ�x��n�>�oÊ(ægv2�^vcwBx��
x��@�vc�.Ä(m�Úk�o�"�n�"yo�ô+X�B�@�F�o�B�k���*É��"�nx3��vc�oÚ[#.ö*�[¦â9<;oÕ>=@?�ÕBAKÓHÒJÏ>=@?�ÏB=*¦TÏ6Ñ>Ð�a"ÒJ=BI*ÕB=.Ñ
�3Ï>Ô�èY`@ÓHÐK;�C^ÒJÔ*`Ba"ÕBÓNÒJÏB=kÎ M éN�Bê  �>OBUzP�� M !BÎ2~�Ú.�o�"�3!KUBU M #

| �BL Á Z #.\�vK³j�"Ä�v2�.Ä�Û#k~��"�Jv.#Xb�Ð6ÓN;�ÒY¥-ÐKÓu?�ÿ��¨;FÕoE�A�ÐKÓH¢�9<ÏKÏ2aí?3E�Ï>;�¦�ÏKÑBÐ�aJa"ÒJ=BI(d-Ò©?iAK;oÐKÓNÐ
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