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a.cdo2]^o.cIL¨ÍGolÎ»o'o2FÏHKo2ÍUo']`L�ÐXRd]MDUR»DGHML�ÐVH�mµDU]�OZÑ�RdÐPo2Ñ�o'FNJ^OZFdT�HM_'L�ÐVL�ÎIÐPo=H^o']MÍNOV_�o=Ò³OPÓAo']Mo'FNJ^OVL\JMOPDGF+OZF�J^cdo=Ô­FNJ^o2]^FIo�J2Õ
ÖX× _`c�L�]`_`cdOPJ^o2_�J × ]Mo2H�LU_`cdOZo'ÍGojHM_'LUÐZLUÎdOPÐZOPJ}Ø%ÎXØ�L¨ÍUDGOZÒdOPFdT	RSo2]KÙ�ÚID\kÛH}J`L\JMojOZF�JMcdol_'DU]MojLUFIÒ-ÎXØ-Ñ�D\ÍNOZFdT�_�DUÑ�RdÐZo�Ü
_�DGFNJ^]MDUÐdm × FI_7JMOPDGFIL�ÐZO�J}Ø�JMD�J^cIo	o2ÒdTUo2HjD�m�JMcdo	FIo�J}klDU]MW»ÕNÝ,H^R»o2_�OPÞS_�ÞIo'ÐVÒÏOZFbJ^cIo	Ô}QßcIo2LUÒdo']%àµJ^cdoEp Ö ÞIo2ÐZÒIá!OZH
× H^o2ÒâJ^D"OZFIÒ³OV_'L�J^o+J^cdo�_�ÐVLUHMH�DUmjH^o']MÍNOV_�o�]^o�ã × o2HKJ^o2Ò�Õ»äjÒ³TUo�Ò³o'ÍXOV_�o2H%R»o']^mµDU]MÑ?H^DURIcdOZHKJ^OV_'L�J^o�Òâ_�ÐVLUHMHKOPÞS_2L\J^OZDUFw[
ÑÏL�]MWXOPFdTS[ARSDGÐPOV_�OZFdTßàåLUFIÒ8HKcSL�RdOZFdT¸DUR»o']`L\J^OZDUFSH'[�OPml]Mo2ã × OZ]Mo2ÒIá�Õ�ijDU]Mo�Ò³o2ÍXOZ_'o2HEmµDG]^k.L�]`Ò*RILG_`WUo�J`H-LU_2_�DU]`Ò³OZFdT
J^D�JMcdo-]^o�ã × OP]Mo'Ñ�o2FGJ`H.D�m�J^cdoEJM]ML�æÏ_-LUTUTG]^o2TGL\JMo=J^cIo'Ø"Î»o'ÐZDUFIT+JMDâç è�é�Õ

êëOPJ^cdOZFâJMcdOZH%mµ]`L�Ñ�o'klDU]MWA[SH^o'ÍGo']`L�Ð�HM_`cdo2Ñ�o�H	cSL¨ÍUo�Î»o'o2FìRd]MDUR»DGH^o2Ò�[»H × _`cìLGH�JMcdoÉíMî	H^o'] Ö cILU]^o�p	OPÓ»o2]KÙ
o'FNJMOZL�J^OZDUFâàåî Ö pEá}ï"ç ð¨éª[�JMcdo"íMa.kjDUÙªñlOPJ®p	OPÓAo']Mo'FNJ^OVL\JMo2Ò Ö o2]^ÍXOV_�o2HMï-L�]`_`cdOPJ^o�_7J × ]^o�çPò'óUé�[NL�FIÒ8íMô�L�FIÒdDUÑõä®L�]MÐZØ
p%]^DGR*k=O�JMcâÔ­FìL�FSÒÉö × J	RILG_`WUo'JMHMï*àåô=Ô^öEá�ç ÷\é�ÕAQ!]Mo�mµo2]^o2FGJMOZLUÐ�J^]Mo2L�J^Ñ�o'FNJ%_2L�F*Î»o�Rd]MD\ÍXOZÒdo2Ò¸J^DbÚID\køL�TUTG]^o'Ù
TGL�J^o�H=LU_'_'DU]`Ò³OZFdT�J^DÏR»DUÐZOZ_'OPo�H=Ò³o�ÞIFIo2Ò#R»o']	LGÒ³Ñ�OPFdOVHKJ^]`L\J^OZDUF#Ò³DGÑ�LUOPFwÕIÝ�ÐZÐ�JMcdDGH^o-H^_`cdo2Ñ�o2H�à·L�ÐZDUFdT�k=OPJ^c#J^cIo
klDU]MWbD�m
J^cIo�p	OPÓAo']Mo'FNJ^OVL\JMo2Ò Ö o2]^ÍXOV_�o2H�êÉDG]^WXOZFdTbù�]^D × R*D�m0J^cdo�Ô}ä®a=úûç è�énál]Mo�mµo2]=J^D × FdOZÒdOP]Mo2_�J^OZDUFILUÐ�ÚID\k�H2Õ
ö%Fdo=DUm»JMcdo�]Mo2LGHKDGFIH
ÎSo2cdOZFIÒ�J^cdOVH!OVH
JMcdo=måLU_�J!J^cSL\JjH^o']MÍXOZ_'olRI]^D\ÍXOVÒ³o']`H
cIL¨ÍUo�_'DUFNJ^]MDUÐ³DGFdÐZØ�D\ÍUo2]
J^cdo�mµDU]MklLU]MÒ
RIL�J^c"DUmwJMcdo'OZ]lJ^]`L\æb_�[XL�FIÒ<FdDUJlD\ÍGo']!JMcdoE]^o2ÍUo2]MH^oUÕNa.cdo']Mo�mµDG]^oG[Go2ÍUo']MØ�o�ÓADU]^JjJMD+RI]^D\ÍXOVHKOZDUFb]Mo'ÍGo']`HKo	RIL\JMcIHlD�m
ÎdOPÙªÒdOP]Mo2_�J^OZDUFILUÐAÚID\k�HlcILUHlJMDÏÎSo-OZFdOPJ^OVL\J^o�Ò¸ÎNØbJ^cdo-DUJ^cdo2]KÙªo'FIÒ<Rd]MD\ÍXOZÒ³o2].DU].J^cIo�Ò³o2HKJ^OZFIL\JMOPDGF<cIDGHKJMH2Õ

a.cdoâa�]MLUFIH^Ñ�OVHMHKOZDUFüijDUFNJ^]MDUÐ�Q®]^DUJ^D³_�DGÐ-àåa	ilQjáÏOZH�JMcdoìÒ³DGÑ�OPFILUFNJ"ÒdL\J`LýJ^]`L�FIH^RSDG]KJÏRd]MD�JMD³_�DUÐ=OZF�J^cIo
Ô­FNJ^o2]^Fdo'J�ç ó�éª[»çPò2è�é�ÕXa	ilQÛOVHjL�ÎdOPÙªÒ³OZ]Mo2_7JMOPDGFIL�ÐIJ^]`L�FIH^R»DU]^J®Rd]MD�J^D³_'DUÐ�[Gk=cdOV_`c × H^o2H®óGþ�Ù�ÎXØNJ^o�H®LU_`WXFdD\k=ÐZo2ÒdTUÑ�o'FNJ
RILG_`WUo�J`H-àåÝ	ilC-H`álmµDU]	]^o2ÐPOVL�ÎdÐZo�ÒdL�JML�J^]`L�FSHKÑ�OVH^H^OPDGF*L�FIÒ<J^D<_�DUFNJM]^DGÐ�O�J`H	H^o'FIÒ³OZFdTÏ]`L\JMoUÕIp�L\J`LÏRILU_`WGo�J=ÐZDGHMHKo�H
L�]Mo�Ò³o'J^o2_�J^o�Ò�J^cd]MD × TGcÏÒ × RdÐZOZ_2L\JMo�DU]!ÐVLU_`W�D�m�LU_`WXFdD\k=ÐZo2Ò³TGÑ�o'FNJMH
DGF+JMcdo�]Mo'ÍGo']`HKo=Ò³OZ]^o�_7JMOPDGF�Õ ÖX× _`cbLUFÏo'ÍGo'FNJ
OVH�mµDUÐZÐZD\kjo�Ò�ÎNØ�L-]Mo2Ò × _7J^OZDUFÏOZFÏJM]MLUFIHKÑ�OVH^H^OZDUF�]ML�J^oG[GLUHjL-]Mo2LU_�J^OZDUF�J^D�RSDNH^H^OPÎIÐPo�_�DUFITUo2HKJ^OZDUF�DGF�J^cdo	mµDU]MklLU]MÒ
RIL�J^c�Õ

Q
o']^mµDU]MÑÏL�FI_'o�D�m	a	ilQÿcSLUH�Î»o'o2F ]Mo2H^o2LU]M_`cdo�Ò × HKOZFdTâJ}klDâÑÏL�OZF LURdRd]MDGLU_`cIo2H � àµOná�Ñ�D³Ò³o2ÐPOZFdTìDUm	a	ilQ
J^cI]^D × TUcdR × J × FIÒdo']�Ò³O�ÓAo']Mo'FNJ�_�DUFSÒ³O�JMOPDGFIH2[�L�FSÒëàµOZOVá�o�Ü³R»o']MOPÑ�o'FNJ`L�ÐjLUFIL�ÐZØ³HKOVH-DUm�]^o�L�Ð!DG]+H^OPÑ × ÐZL�J^o�Òßa	ilQ
Î»o'cIL¨ÍXOZDU]�Õ

î	H^OZFdT�LEÑ�D³Ò³o'ÐZOPFIT�L�RdRI]^DNLU_`c�[Ua	ilQýJMcd]MD × TGcdR × J®cSLUH!Î»o'o2FbRd]MD\ÍUo2F�JMD�Ò³o'R»o'FSÒÏDUF�JMcdo%HMã × L�]Mo=]^DXDUJ!D�m
J^cIol]`L�FSÒ³DUÑøÐZDGHMH0Rd]^DGÎIL�ÎIOPÐZO�J}ØÏçPò�÷\éXk=cIo'F+J^cdo.DUFIÐPØ�_'DUFdTGo2HKJ^o2Ò�RIL\JMc+OVH�J^cdo=ÒdL�JML�RIL�J^c�Õ�ô=o2ÐZL�Ü³OPFdT	J^cdo.ÐVL\J^J^o']
LUHMH × Ñ�R³J^OZDUF�[��wL�W³H^cdÑÏL�F¸o�J%LUÐ·Õ�ç�ò¨ð¨éwÑ�D³Ò³o'ÐZo2Ò#a	ilQ JMcd]^D × TUcIR × J�OZFâLUH^ØNÑ�Ñ�o�JM]^OV_�Fdo�J}klDU]MW³H=L�FIÒ#H^cdD\klo2Ò
J^cSL\J%LGHKØXÑ�Ñ�o�J^]MØbOZFI_�]Mo2LGHKo�H=a	ilQ�� H=cdOZTUc*H^o'FIH^O�JMOPÍXOPJ}ØbJMDb]MLUFIÒ³DGÑ ÐPDNH^H�OPF¸J^cIo-mµDU]MklLU]MÒ<RIL�J^c#D�m
J^cIo�a	ilQ
_�DGFdFdo�_7J^OZDUFwÕ»êëcIo'F8L<_'DUFdTGo2HKJ^o2ÒâÐPOZFdWâOVH�RIL�]^J�DUm!J^cIo�]Mo'ÍGo']`HKo¸àåÝ	ilC�á	RIL\JMcÉDUmjH^DUÑ�o�a	ilQû_�DGFdFdo�_7J^OZDUFSH
LUH.klo'ÐZÐ�LUH.RSL�]^J.DUm�JMcdo�ÒdL�JML�RIL\JMc#D�m�DUJ^cdo2]�_�DGFdFdo2_�J^OZDUFIH2[³Î»D�J^c¸J}ØXR»o2H=DUm0_�DGFdFdo�_7J^OZDUFSH=H × ÓAo']�Õ

a	ilQì_'DUFdFIo2_7JMOPDGFIH0k=OPÐZÐXÎSolRd]MD�JMo2_7JMo2Ò+L�TGLUOPFSH}J
Ý	ilCëÐPDNH^H^o2H2[¨Ò × ojJ^DEL%H^ÐPD\kÛDG]0_'DUFdTGo2HKJ^o�Ò�]Mo'ÍUo2]MH^o!RIL�J^c�[
OPm=L#]MD × FIÒý]^DGÎdOPFÛH^o']MÍUo2]-OZH+HKo2]^ÍXOZFdT¸J^cdo"H^ÐZD\k ]Mo'ÍUo2]MH^o�RIL\JMc�[wOZÑ�RdÐZo'Ñ�o'FNJ^OZFdTìL*Òd]^DGRÉmµ]MDUÑ�mµ]^DGFNJ�RSDGÐPOV_�Ø



çPò�ð¨éªÕAa.cdo�HM_`cdo�Ò × ÐZo'] � H�RILU]MLUÑ�o'J^o2]MH	cIL¨ÍUo�J^D¸ÎSo�_'LU]^o'm × ÐPÐZØâ_`cdDNHKo2F�Õ��âDU]Mo'D\ÍUo2]2[IOPFýDU]`Ò³o']	mµDU]-_�DGFdFdo�_7J^OZDUFSH
J^D+ÎSo2Fdo�ÞIJjmµ]MDUÑÇH × _`c"L-Ñ�o2_`cSL�FdOVHKÑ#[XÒdL\J`L�RILG_`WUo'JMH!cSL¨ÍUo=JMD�Î»o%H^o'TUÑ�o2FGJMo2ÒÏOZFNJ^D�HKÑÏL�ÐZÐZo']j_`c × FIWXH2[UOVÒ³o�L�ÐZÐPØ
o2ã × LUÐwJMD"JMcdoÏLU_`WXFdD\k=ÐZo2Ò³TGÑ�o'FNJ	RILG_`WUo�J�HKO��'oG[»Î»o�mµDG]^o�Î»o'OZFdT¸LUÐPÐZD\klo2Ò*LU_2_�o�H^H	J^D<J^cdo�]MD × FIÒì]^DGÎdOZFìHKo2]^ÍGo']�[
H^DìJMcIL\JbLU_`WXFdD\k=ÐZo2ÒdTUÑ�o'FNJ+RSLU_`WUo'JMH�Ò³DýFdD�JÏcIL¨ÍGobJ^D8k.L�OPJ�Î»o'cIOPFIÒ�ÐVL�]MTUo#ÒdL\J`LìRILG_`WUo'JMH × FNJ^OZÐ.J^cdo2Ø L�]Mo
J^]`L�FSHKÑ�OPJKJ^o�Ò�Õ

a.cdo�Ñ�DXÒdo'ÐZOPFdT�L�RIRd]^DNLU_`cÏJMc × HjJ^o'ÐZÐVH × HjJ^cIL�J=a	ilQ ÚID\k�HlH × Ó»o2]lk=cIo'F<J^cdoERIL�J^c<H^o']MÍXOPFIT�J^cIo'OZ]�Ý	ilC-H
OVH	_�DGFdTUo�H}JMo2Ò8çPò�ð¨éªÕIa.cdo2]^o'mµDU]MoU[³ÑÏL�]MWXOPFITbÒdL\J`L�RILU_`WGo�JMH�ÎSo2ÐPDGFdTUOZFdT�J^Db_'DUFdFIo2_7JMOPDGFIH.måLG_�OZFdT"_�DGFdTUo�H}JMOPDGF<DGF
J^cIo'OZ]!]^o2ÍUo2]MH^ojRSL\J^cÏÑÏL¨Ø�FID�J!Rd]MD\ÍUo=LUÒdo2ã × L\JMolmµDU]®L-_'DUFdFdo�_7JMOPDGF�JMD-]^o�LU_`c�O�J`H�RSo2]KmµDG]^ÑÏLUFI_�o.J`L�]MTUo�J�[�Ò × o.JMD
Ý	ilCüÐZDGHMH^o2H
DUF+J^cIo	_�DGFdTUo�H}JMo2Ò+]^o2ÍUo']`H^o®RIL�J^c�Õ�êýo	LU]^olOPFNJMo']Mo2HKJ^o2Ò�OZF�OZÒ³o2FNJ^OPmµØNOZFdT-k.L¨Ø³H�OZF�k=cdOV_`c�ÒIL\JMLELUFIÒ
LU_`WXFdD\k=ÐZo2ÒdTUÑ�o'FNJ!RILG_`WUo�J`H!cIL¨ÍGo=J^D�ÎSo�ÑÏL�]MWUo2ÒÏH^D-JMcIL\J._�DUFIFdo2_�J^OZDUFIHjk=O�JMc"Ò³OPÓ»o2]^o2FNJjÐZo'ÍUo2ÐZH®D�mw_'DUFdTGo2HKJ^OZDUF
DUF<mµDU]Mk.L�]`Ò"L�FSÒ<]Mo'ÍGo']`HKo%RIL\JMcIH�_2L�F#H}JMOPÐZÐwLU_`cIOPo2ÍUo%J^cdo2OP]�R»o']^mµDU]MÑÏL�FI_'o%TGDGLUÐZH2Õ

Ô­F*JMcdOZH�RILURSo2]2[Aklo�mµDGÐPÐZD\k J^cdo�o�Ü³R»o']MOPÑ�o2FGJ`L�Ð0]^o�HKo�L�]`_`c*L�RdRd]MDGLG_`c�[SLUFIÒâo2Í\L�Ð × L\JMo+a	ilQüR»o']^mµDU]MÑÏL�FI_'o
OZFìL"p%O�ÓAo']Mo'FNJMOZL�J^o2Ò Ö o']MÍXOZ_'o2H�FIo�J}klDU]MWbmµo2L�J × ]MOZFdT<_'DUFdTGo2HKJ^OZDUF#DUF*mµDG]^k.L�]`Ò#L�FIÒ��¨DU]%]^o2ÍUo2]MH^o-RIL\JMcIH2[ × H^OPFIT
L¸J^cIDU]MD × TGcdÐPØÉÒ³o'ÍXOVHKo�ÒÉo'Ü³RSo2]^OZÑ�o'FNJMLUÐ!RdÐVL�F�Õ�êÉobÎ × OPÐVÒÛL¸J^o�H}JMÎSo�ÒýJ^cIL�J�D�ÓAo']`H�J^cI]^o2o"_�ÐVLUHMHKo�HED�m=HKo2]^ÍXOV_�oG[
FILUÑ�o2ÐPØ*Q®]^o2Ñ�O × Ñ#[SÝ%H^H × ]Mo2ÒâLUFIÒâñlo2HKJKÙ­ä�ÓADU]^J+çPò'óUé�Õ»a.cdo+Q®]^o2Ñ�O × Ñ�H^o']MÍNOV_�o�OZH�LÏÑ�OPFIOPÑ × Ñ?J^cd]MD × TUcdR × J
H^o']MÍNOV_�oG[Ak=cdo']Mo�FdD*Ò³o'ÐVL¨Ø*T × LU]MLUFNJ^o'o�H%LU]^o�TUOZÍUo2F�Õ�a.cdoÏÝ	HMH × ]^o�ÒÉH^o']MÍXOZ_'o+OVH-L#H}J`L\JMOZHKJ^OV_'LUÐ!HKo2]^ÍXOV_�o�D�ÓAo']Mo2Ò
OZFÉL¸ô=Ô^ö?àåô	ä®põk=OPJ^cìÔ­F8L�FSÒýö × J7á=måLGHKcdOZDUFw[»k=cIo']Mo�ÚID\k�H%k=cdOV_`cÉ_'DUF³mµDG]^Ñ?JMD"JMcdo'OZ]�J^]`L\æb_�RI]^DUÞIÐPo�L�]Mo
mµDU]Mk.L�]`Ò³o2ÒÏk=OPJ^c¸ÐZo2HMH.ÐPDNH^HjJ^cSL�F<ÚID\k�HjJ^cIL�J.o'Üd_�o'o�ÒÏJMcdo'OZ]=Rd]MD�ÞIÐZoUÕ³a.cdo-ñlo2HKJKÙ­ä�ÓADU]^J.H^o']MÍXOZ_'o%ÑÏLUWUo2H × H^oED�m
J^cIo-]^o2Ñ�LUOPFIOPFdTÏ_2L�RILG_�OPJ}ØUÕ

êýo-o�ÜdL�Ñ�OZFdo�_'LGHKo�H.k=cdo'F#mµDG]^k.L�]`Ò"LUFIÒ#]^o2ÍUo2]MH^o%RSL\J^cSH�L�]Mo�_�DGFdTUo�H}JMo2Ò�[dLUFIÒ¸Í¨LU]^Ø"J^cdo-ÑÏLU]^W³H=_'LU]^]MOZo2Ò
ÎXØìÒdL�JML¸L�FIÒýLU_`WXFdD\k=ÐZo2Ò³TGÑ�o'FNJ%RILG_`WUo'JMH2Õ»êýoÏã × L�FNJ^OPmµØ*JMcdoÏo�ÓAo2_�J�JMcIL\J-o�LU_`cýDUFdo�D�mjJ^cdDNHKo�måLU_�J^DG]MH�cILGH
DUF*a	ilQ�J^cI]^D × TUcdR × J2Õ»ö × ]=TUDGLUÐZH.LU]^oÏàµOnálJMD�LGH^H^o2HMH.k=cdo'J^cdo2]�H × _`c*LUF¸o'Ó»o�_7J�o'ÜXOVHKJMH2[dL�FIÒ8àµOZOnálJ^DÏOVÒ³o'FNJMO�mµØ
J^cIo-DUR³JMOPÑÏL�Ð�ÑÏLU]^WXOZFdTÏH}JM]ML�J^o'TGØ�mµDU].JMcdo�LU_`WXFdD\k=ÐZo2Ò³TGÑ�o'FNJMHlD�m0ÎSDUJ^c*Q!]Mo'Ñ�O × Ñ LUFIÒ#Ý	HMH × ]Mo2Ò"ÚID\k�H2Õ

a�DEJ^cdo�Î»o2HKJjDUm�D × ]!WXFdD\k=ÐZo2ÒdTUoU[�J^cdOVH!Rd]MDUÎIÐPo2Ñ cILGH!Î»o'o'FbLGÒdÒ³]Mo2HMHKo�Ò�DUFdÐZØ+ÎXØ�HKOZÑ × ÐVL\JMOPDGFÏOPFâçPòUò'é�ÕGa.cdOZH
ÐVL\JKJMo']�HKJ × ÒdØ<H^OPÑ × ÐZL�J^o�Ò<L�Ò × Ñ+Î³ÙªÎSo2ÐPÐ�JMDUR»DUÐZDUTGØÏJ^D�OZFNÍGo2HKJ^OZTGL�J^o%J^cdo-o'Ó»o�_7J�D�m
ÑÏL�]MWXOPFdT�LU_`WXFdD\k=ÐZo2ÒdTUÑ�o'FNJ
RILG_`WUo�J`H'[�LUFIÒ�LUFIL�ÐZØ��'o�ÒÛJ^cIo*ÎSo2cIL¨ÍXOPDG]�DUm�L8H^OPFdTGÐPo<ÚID\k-[
mµDG]Ïk=cdOZ_`c Ñ × Ð�JMOPRdÐZo*ÑÏL�]MWXOPFdT8HM_`cdo'Ñ�o2H�klo']Mo
L�RIRdÐPOZo2Ò�ÕXö × ]®HKJ × Ò³Ø�ÒdOPÍGo']^JMH0mµ]MDUÑ?ç�òGò�éIOZF�J^cIL�J � àµOná
kjo × HKo	L�JMo2HKJ^Î»o2ÒÏOZFIHKJ^o�LUÒ�D�m�L-H^OPÑ × ÐZL�J^DG]2[dàåOPOná�klo × H^o
L<Ñ�DG]^o�_�DGÑ�RIÐPo'ÜâFdo�J}klDU]MW¸J^DUR»DUÐZDUTGØ#k=O�JMcÉDGFdo+ÐZo'ÍGo'Ð0D�m.L�TUTG]^o2TGL�J^OZDUF�[dk=cIOZ_`cìmµo2L\J × ]Mo2HE_�DGÑ�ÎdOZFIL\JMOPDGFIH%D�m
_�DGFdTUo�H}JMo2Ò�� × FI_'DUFdTGo2HKJ^o2Ò+mµDG]^k.L�]`Ò��¨]Mo'ÍGo']`HKo.RIL�J^cIH®mµDU].o�LU_`cb_�ÐVLUHMHjD�m�H^o']MÍXOZ_'oU[SàåOPOZOná®klo�JM]^Ø�D × J.LUÐPÐ»R»DGHMHKOZÎdÐZo
_�DGÑ�ÎdOZFIL�J^OZDUFIHlD�m0ÒdL\J`L�Ù!LG_`WNFID\k=ÐPo�Ò³TUÑ�o'FNJlRILU_`WGo�J.Ñ�LU]^WXOZFdTGH®mµDU]=LUÐPÐ�_'ÐZLGH^H^o2HjD�m
HKo2]^ÍXOV_�oU[�àåOPÍdájkjoEOVÒ³o'FNJMO�mµØ
k=cdOV_`c"måLG_7JMDU]`H.OPF³Ú × o'FI_'o�a	ilQßJMcd]MD × TGcdR × J�OZF<D × ]=o�Ü³R»o']MOPÑ�o2FGJ`H=L�FIÒ#ã × LUFGJMO�mµØbJ^cdo2OP]=o'Ó»o�_7J2[SL�FIÒ8àµÍdájklo
Rd]MDUR»DGH^o-DUR³JMOPÑÏLUÐ0LG_`WNFID\k=ÐPo�Ò³TUÑ�o'FNJ=ÑÏL�]MWXOPFdT<H}JM]ML�J^o'TGOPo�H=k=cdOV_`c*ÐPo�LUÒ#JMDbÎ»o�JKJMo']EQ!]Mo'Ñ�O × Ñ&LUFIÒâÝ%H^H × ]Mo2Ò
J^cI]^D × TUcdR × J=]^o2TGL�]`Ò³ÐZo2HMHlD�mwJMcdo-ÐZo'ÍUo2Ð�D�m�_�DGFdTUo�H}JMOPDGF"DUF<J^cIo-Fdo�J}klDU]MWAÕ

a.cdo�DU]MTGLUFdO��2L\JMOPDGFâmµDG]EJ^cdoÏ]Mo2HKJ�D�mlJ^cdoÏRSL�R»o']-OVH�LUH�mµDGÐPÐZD\k�H'Õ Ö o2_7JMOPDGFßð"o'Ü³RdÐZLUOPFSH�J^cdobo'Ü³RSo2]^OZÑ�o'FNJMLUÐ
RdÐVL�FâLUFIÒ#J^cIo+LUHMH^DX_'OZL�J^o�Ò¸HKJML�J^OVH}JMOZ_2L�Ð�Ñ�D³Ò³o2ÐwJMcIL\J�kjo�cIL¨ÍUo�LGÒ³DUR³JMo2Ò#OZFâDU]`Ò³o2]=J^D¸ã × L�FNJ^OPmµØ"JMcdo�o'Ó»o�_7J�D�m
J^cIo�_�DGFdTUo�H}JMOPDGF"ÐZo'ÍUo2ÐZH	L�FIÒ#LU_`WXFdD\k=ÐZo2ÒdTUÑ�o'FNJ.Ñ�LU]^WXOZFdTÏH}JM]ML�J^o2TUOZo2H.DUF<J^cIo-J^cd]MD × TUcdR × J�D�m0J^cdo�Q®]^o2Ñ�O × Ñ
L�FSÒ�Ý%H^H × ]Mo2Ò+ÚID\k�H2Õ Ö o�_7J^OZDUFbè-Òdo2HM_�]MOPÎ»o2H
JMcdo	LG_7J × L�Ð³JMo2HKJ^Î»o2Ò�DUF�k=cdOV_`c�J^cIo=Ñ�o�LUH × ]Mo'Ñ�o'FNJMH!kjo2]^o=_'LU]^]MOZo2Ò
D × J2[³LU_2_�DU]`Ò³OZFdT-JMD�J^cIo%RdÐVL�F<o'ÐVL�Î»DU]`L\JMo2Ò�OZF Ö o�_7J^OZDUF#ð³Õ Ö o2_�J^OZDUF<ó�Rd]MD\ÍXOZÒ³o�H�JMcdo�LUFIL�ÐZØ³HKOVHjD�m�J^cIo�_'DUÐZÐPo�_7J^o�Ò
ÒdL�JML#mµDG]+Q!]Mo'Ñ�O × Ñ LUFIÒßÝ%H^H × ]Mo2ÒÉÚID\k�H�LUFIÒÛÒ³OVH^_ × HMHKo�H�k=cdOV_`c8måLU_�J^DU]`HbàåDU]�OZFNJ^o2]MLG_7J^OZDUFýJMcdo']Mo'DUmMá-OZF³Ú × Ù
o'FS_�o2H�JMcd]MD × TGcdR × JEJ^cIoÏÑ�DNH}J�Õ Ö o�_7J^OZDUFÛ÷<OZÒdo'FNJ^OPÞIo2H-J^cdo�DURdJ^OZÑ�LUÐ®LU_`WXFdD\k=ÐZo2ÒdTUÑ�o'FNJ%ÑÏLU]^WXOZFdT*H}JM]ML�J^o'TGOPo�H
OZFâFdo�J}klDU]MW³H�k=cdo2]^o+_�DUFITUo2HKJ^OZDUFâ_2L�FâÎ»o�RI]^o�Ò³OZ_�J^o�Ò�ÕSÔ­FìRd]MLG_7JMOZ_'oU[SJ^cdOVH	ÑÏL¨Ø¸FdD�JEÎ»o�R»DGHMHKOZÎdÐZoU[AHKD Ö o2_7JMOPDGF
� Rd]MDUR»DGH^o2HEL#H × ÎdÙ�DGR³J^OZÑÏL�Ð!HKJ^]`L\J^o2TUØ*k=cdOV_`cýOZHEOZFIÒ³o2RSo2FIÒ³o'FNJ�DUmjJMcdo�Fdo�J}klDU]MWâ_�DGFdTUo�H}JMOPDGFÉL�FSÒýLG_`cdOZo'ÍUo�H
J^cI]^D × TUcdR × J�Í\L�Ð × o2H+_�ÐZDGH^o�J^D*JMcdobDGR³J^OZÑÏL�Ð®DGFdo2H-mµD × FIÒßOPF Ö o�_7JMOPDGFÛóIÕwêýo"_'DUFI_'Ð × ÒdoÏJ^cdo"RIL�R»o']+k=O�JMcßL
H × Ñ�Ñ�LU]^ØÛDUm%D × ]�Ñ�LUOPF ]Mo2H × Ð�J`H'[�LUFIÒ klo*Ò³OVH^_ × H^H�k=cdo'J^cdo2]ÏÑÏL�]MWNOZFdT8Ý	ilC-H�kjD × ÐZÒ ÎSo#Rd]`LU_�J^OV_'LUÐlOZF�L
p%O�ÓAo']Mo'FNJ^OVL\JMo2Ò Ö o2]^ÍXOV_�o2H.FIo�J}klDU]MW»Õ
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Ô­F¸J^cdo�HKJML�J^OVH}JMOZ_2L�ÐwÒdo2H^OPTGF<DUm0o'ÜXR»o']MOZÑ�o2FNJMH2[XJ^cdo-D × JM_'DUÑ�o-OZH=_2L�ÐZÐPo�Ò<J^cdo#"%$'&)(�*,+�&-$/.10,"324065-78$�[SJ^cIo-Í¨LU]^OVL�ÎIÐPo�H
DU]®RIL�]`L�Ñ�o�JMo']`H
J^cSL\JlL�Ó»o�_7J!JMcdo	]Mo2H^R»DUFIH^o=Í\L�]MOZLUÎdÐPo%L�]Mo�_'L�ÐZÐZo2Ò�9'06:-;<*=">&3?NJ^cdo%Í¨LUÐ × o2H�JMcIL\JlLEmåLU_�J^DU]l_'LUF�JML�WGo
L�]Mo-_'LUÐPÐZo2Ò@78$-.1$-7A&3?dJMcdoE]^o2RSo'J^OPJ^OZDUFIH=DUm0o'Ü³RSo2]^OZÑ�o'FNJMH=LU]^oE_'LUÐPÐZo2ÒB"%$<(�7C24:>0,;D24*,+�&-ç E�é®ç�ò�þ\éªÕ

Ô­F�D × ]�_'LGHKoG[¨kjo=L�]MolOPFNJ^o2]^o�H}JMo2Ò�OPF+J}kjDF"%$'&)(�*,+�&-$�.=0="3240G5'7�$3&7[NFIL�Ñ�o'ÐZØEJ^cIo.J^cd]MD × TGcdR × J
D�mSJ^cdo�Q®]^o2Ñ�O × Ñ
ÚID\k�H2[³cdo'FS_�o�mµDG]KJMc¸Òdo'FdDUJ^o2Ò¸ÎXØIHA[ILUFIÒbJMcdoEJ^cI]^D × TUcdR × J=D�m0J^cdo�Ý%H^H × ]Mo2Ò"ÚID\k�H'[dÒdo'FdDUJ^o2Ò<ÎXØJHLK·Õ



êýo-k=OPÐZÐ�H}J × Ò³Ø"J^cdo-OZF³Ú × o2FI_�o-DUm�mµD × ] 9'06:-;<*=">&7[Ik=cdOV_`c#L�]Mo �

� JMcdo � 0,"��=2 +�� * 9 ;���$	��

�/& 9'*="�;���$	� "%$ � 2�� ��� *���&7[IÒdo'FdDUJ^o2Ò¸ÎXØ���[
� JMcdo � 0,"��=2 +�� * 9 ;���$	��

�/& 9'*="�;���$	� &>&��L"%$�� � *���&7[IÒdo'FdDUJ^o2Ò¸ÎXØ���[
� JMcdo � 0,"��=2 +�� * 9 ;���$	��

�/& 9'*="�;���$	� $3&3;����! *="3; � *���&7[IÒ³o2FdD�JMo2Ò¸ÎXØ�"b[
� JMcdoJ$�#G2 &3;<$'+ : $�*="/0G53&-$-+�:>$�* 9/:>*=+��G$'&3;D24*,+ÏDUF<J^cdoEmµDG]^k.L�]`Ò"LUFIÒ��\DU].]^o2ÍUo2]MH^o%RSL\J^cw[dÒ³o'FdDUJ^o�Ò<ÎXØ%$�Õ
ä®LG_`c"DUm�JMcdo2H^oEmµD × ].måLG_7JMDU]`Hl_2L�F<JMLUWUo�J^cd]Mo'o#7�$'.=$'7C&`[Ik=cdOZ_`c*LU]^o-LUHlmµDGÐPÐZD\k�H �

� mµDG]�o2LU_`c�måLU_�J^DU]&��['��LUFIÒ("b[¨J^cIo=ÐPo2ÍUo'ÐVH0k=OPÐZÐdÎ»o*)w['+�LUFIÒ(,¨[\ÎILUH^o2Ò�DUF�k=cdo�JMcdo']
JMcdo�LU_`WXFdD\k=ÐZo2ÒdTUÑ�o'FNJRILG_`WUo'J.DUmwJMcdo�_�DG]^]Mo2H^RSDGFIÒ³OZFdT+ÚID\k�OVH.ÑÏL�]MWUo2Ò¸LUH=Q®]^o2Ñ�O × Ñ#[dÝ%H^H × ]Mo2Ò<DU]�ñlo2HKJKÙ­ä�ÓADU]^Jl]Mo2H^R»o2_7JMOPÍGo'ÐZØU[
� mµDG]-$�[³klo�k=OPÐZÐ�Ò³OVH}JMOPFdT × OVHKc"J^cdo�J^cI]^o2o	mµDGÐPÐZD\k=OPFIT+ÐZo'ÍGo'ÐVH �/. àµJ^cdo�mµDU]Mk.L�]`Ò�RIL\JMc<OVH._�DUFITUo2HKJ^o�Ò�[XÎ × J=FdDUJJMcdoE]^o2ÍUo']`H^o�RIL\JMcSá7[10<ànJ^cIo�]Mo'ÍGo']`HKo%RIL\JMc"OVH._�DUFITUo2HKJ^o�Ò�[XÎ × J=FdDUJjJMcdo�mµDU]MklLU]MÒ�RIL�J^cSálLUFIÒ32�àµÎ»D�J^c<J^cIo
mµDG]^k.L�]`ÒÏL�FIÒbJ^cdo�]Mo'ÍUo2]MH^o�RIL�J^cIH.LU]^o�_�DUFITUo2HKJ^o�ÒIá7ÕXêýo�_`cIDGH^o	FdDUJjJMD�_'DUFIH^OZÒdo']!JMcdoE]ML�J^cdo2]®JM]^OZÍXOZLUÐ»_2LUH^o
k=cdo2]^oÏÎ»D�JMcÛJ^cIoÏmµDU]MklLU]MÒýL�FSÒ8]^o2ÍUo']`H^o�RSL\J^cSH�L�]Mo�FdD�J�_�DUFITUo2HKJ^o�Ò�[wH^OPFS_�obOZF8J^cdOVH�_2LUH^oÏFdDUFIobD�m.J^cIo
DUJ^cdo2]%måLG_7JMDU]`H�àåÑÏL�]MWNOZFdT#H}JM]ML�J^o2TUOZo2H`á=k=OZÐPÐ!L�Ó»o�_7JEJ^cdo�]Mo2H^RSDGFIH^o+Í\L�]MOVL�ÎdÐZo2H�ànJMcd]^D × TUcIR × JMHEDUmlÝ%H^H × ]Mo2Ò
LUFIÒ#Q!]Mo'Ñ�O × ÑÇÚID\k�H`á7Õ
a.cdoÏo'ÜXR»o']MOZÑ�o2FNJMH-_�DGFIH^OZHKJ�OPF8Ñ�o2LGH × ]^OZFdT<J^cd]MD × TGcdR × J`H-D�m=Q!]Mo'Ñ�O × Ñ�LUFIÒ8Ý	HMH × ]Mo2ÒÉÚID\k�H × FIÒ³o']�LUÐPÐ

R»DGHMHKOZÎdÐZoE_'DUÑ+ÎdOPFSL\J^OZDUFSHjDUmwJMcdoEmµD × ].måLG_7JMDU]`H4��[/��[5"õL�FIÒ6$�Õ Ö OZFI_'o�o�LU_`c<måLU_�J^DU].cILGHlJ^cd]Mo'oEÐZo'ÍGo'ÐVH'[NJ^cIo']Mo
L�]Mojè87:9<;Iò®R»DGHMHKOZÎdÐZoj_�DGÑ�ÎdOZFIL�J^OZDUFIH2[�LUFIÒEJMcdolÒdo2H^OPTGF�OZH0_'LUÐPÐZo2Ò+L=m × ÐZÐ³è'7.Ò³o2H^OZTUF"ç E\éªÕ�äjLU_`c-o'ÜXR»o']MOZÑ�o2FNJ0k=OZÐPÐ
Î»o#"%$ ( 7C24:>0=;<$���J^cd]Mo'o�JMOPÑ�o2H2[IH^D�JMcIL\J	L+JMD�JMLUÐ�D�m�ð\óGè+o�Ü³R»o']MOPÑ�o2FGJ`H.k=OPÐZÐ�Î»o�_'LU]^]MOPo�ÒbD × J2Õda.cdoEJMcd]MD × TGcdR × J`H
LU_`cIOPo2ÍUo2Ò�ÎXØ�ÚID\k�H!Ò × ]^OZFdT�o�LU_`cÏo�Ü³R»o']MOPÑ�o2FGJlL�]Mo�FdD�JjOPFIÒdo'R»o'FIÒ³o2FNJ ?NJ^cdo	J^cd]MD × TUcdR × J®D�mwL�Q®]^o2Ñ�O × Ñ�ÚID\k
Ò³o2RSo2FIÒdH�DGF8J^cdo"F × Ñ�Î»o']�DUmlÚSD\k�H�HKcSL�]MOPFdT#JMcdo"LUÐPÐZD³_'L\JMo2Ò8Q!]Mo'Ñ�O × Ñ _2L�RILG_�OPJ}ØU[�k=cIOPÐZoÏJ^cIoÏJ^cd]MD × TUcdR × J
D�m�L�F Ý%H^H × ]Mo2ÒÛÚSD\k Ò³o'R»o'FIÒIH+DGFÛJ^cIo<F × Ñ+ÎSo2]�DUm%Ý	HMH × ]^o�ÒßL�FSÒ ñlo2HKJKÙ­ä�ÓADU]^J�ÚID\k�H�HKcSL�]MOPFdTâJ^cdo*HML�Ñ�o
RIL�J^c�ÕXä®LG_`c�DGFdo�DUm�J^cdDNHKo�o'Ü³RSo2]^OZÑ�o'FNJMH®OZH × FdOVã × o'ÐZØ�Òdo�ÞIFdo�ÒÏÎXØ�L�_�DUÑ+ÎdOZFIL\JMOPDGFÏD�mAÞIÍUo	ÐPo'JKJ^o2]MH>=�?�@A?CB!?CDE?�F
à�=�?G@8?�BIHKJC)L?C+M?�,ONA?PDQHKJ . ?R0�?�2�NA?:FSHKJNò8?`ð1?^è/N¨á�[Ik=cdo2]^o�J^cdo�ÞI]`H}J%mµD × ]-LU]^o�J^cdo�_�DG]^]Mo2H^RSDGFIÒ³OZFdTbÐZo'ÍGo'Ð0D�m
måLU_�J^DG]*�T9<=M['�U9K@S['"V9<B+L�FIÒ($T9WDK[�L�FIÒ+k=cdo']MoQX�9<FÇ]^o'mµo']`HwJMDEDUFdolD�mSJ^cdo.JMcd]^o2o.]^o2RdÐPOV_'L�J^OZDUFIH2Õ\údDG]
o�ÜdLUÑ�RIÐPoG[=HAYZY�[Z\�]lk=OPÐZÐdÒ³o2FdD�JMojJMcdo.J^cI]^D × TUcdR × J�D�mIJMcdo=Q!]Mo'Ñ�O × ÑøÚID\kßÑ�o�LUH × ]^o�Ò�DGF�JMcdo.J^cdOZ]`Ò�o'ÜXR»o']MOZÑ�o2FNJ
à^X_9üèNá�k=OPJ^c�Q!]Mo'Ñ�O × ÑÿL�FSÒ�Ý	HMH × ]^o�Ò�LG_`WNFID\k=ÐPo�Ò³TUÑ�o'FNJ`HwÑÏL�]MWUo�Ò�LUH
Ý%H^H × ]Mo2Ò"à��_9U�U9U+Xá�[\k=O�JMc�ñlo�H}J^Ù
ä�ÓADU]^J�LG_`WXFdD\k=ÐPo�Ò³TUÑ�o2FGJ`H�ÑÏL�]MWUo�Ò*LUH�Q!]Mo'Ñ�O × Ñ@à^"`9<)»á�[ALUFIÒ*k=OPJ^cýÎSDUJ^cìmµDU]MklLU]MÒ*LUFIÒ*]Mo'ÍUo2]MH^o�RIL�J^cIH
_�DGFdTUo�H}JMo2Òýà�$_9W2Ká�Õ

Ý&è 7 o�Ü³RSo2]^OZÑ�o'FNJMLUÐ=Ò³o2H^OPTGF k=OPJ^c�èì]Mo'RIÐPOV_'L�J^OZDUFIH�LUHMH × Ñ�o�H+J^cdo¸mµDUÐZÐZD\k=OPFdTÉÑ�DXÒdo'ÐlmµDU]�J^cIo¸]Mo2H^R»DUFIH^o
Í\L�]MOZLUÎdÐZo�DUmwJMcdo�Q!]Mo'Ñ�O × ÑÇÚID\k�H2[XmµDU]�LUÐPÐwð�óGè�RSDNH^H^OZÎdÐPo-_'DUÑ�ÎIOPFIL�J^OZDUFIHlDUm�JMcdo-OPFSÒ³OZ_'o2HQ=�?�@A?�B!?�DR?RFÊçPò2þ\é �
HAacbCd�egf_9Wh5i/j�hMka j�hmlb j�hMnd j�hmoe j�hmkplacb j�hMkpnaqd j%rsrtr�j�hmnuod�e j�hmkpl
nacbCd j%rsrsr�j�hMl
nvobCd�e j�hmkpl
nuoacbCd�e jxwCaybCd�ezf à}ò¨á

k=cdo2]^o�J^cIoEJ^o']MÑÏH.D�m0J^cdo-]MOZTUcNJ=cIL�FIÒ¸H^OZÒ³o�LU]^oE_�DGÑ�R × J^o�Ò#LUHlmµDUÐZÐZD\k�H-ç E�é®ç�ò�þ\é �

� h i 9|{ a f b f d f e f f H8aybCd�ezf~}�ð�óGè+OZHlJMcdo�L¨ÍUo2]MLUTUo%]^o�HKR»DUFIH^o�ànJ^cI]^D × TUcdR × J`álD\ÍGo']lJ^cdo�ð�óGè+o�Ü³R»o']MOPÑ�o'FNJ`H'[
� h ka 9 { b f d f e f f HAacbCd�egf~}�;dòP��h i OVH�J^cdoÏÒ³OPÓAo']Mo'FI_'o+Î»o�J}klo'o2FìJMcdo�J^cd]MD × TGcdR × J-L¨ÍUo2]MLUTUo�Ò#D\ÍUo']%J^cIo(;Iòo'ÜXR»o']MOZÑ�o2FNJMH.J`L�WUo2F<k=cIo'F¸måLU_�J^DU]�� JMLUWUo�H.ÐPo2ÍUo'Ð
=`[dk=OPJ^c6=�HIJC)L?C+M?�,ONG[³LUFIÒ<J^cdo�L¨ÍGo']`L�TUo	J^cd]MD × TUcdR × J
h i ÕNÔªJjOVHj_2L�ÐZÐPo�Ò�J^cdo � 0=2 + $^ $ :-;AÒ × o�JMD�måLG_7J^DG]��øL�J®ÐPo2ÍUo2ÐM=`ÕGÝûH^OPÑ�OZÐZLU]®o�Ü³Rd]Mo2HMH^OPDGF�cIDUÐVÒdH!mµDG]>h lb [�h nd
LUFIÒ�h oe [

� h kplacb 9�{ d f e f f HAacbCd�egf~}�ðA�-��h ka ��h lb j�h i OVH._'LUÐPÐZo2Ò"J^cdoI$� $>:'; * 9(�G�8�C9'0G:';<*="G�#2 + ;<$-"%06:-;D24*,+�D�mwmåLG_7JMDU]`H�BL\J=ÐZo'ÍUo2Ð
=®L�FSÒ��øL�J=ÐPo2ÍUo'Ð5@SÕIÝøH^OZÑ�OZÐVL�]=o�Ü³Rd]Mo2HMH^OPDGF"cdDGÐZÒdHlmµDG].J^cdoEÞSÍUo-D�JMcdo']=RSL�OZ]MHlD�m0måLU_�J^DG]MH2[
� h kpl
nacbCd ?trsrtrZ?Rh l
nuobCd�e [�L�FIÒ�h kLl
nuoaybCd�e L�]Mo+J^cdo $� $>:';D&J* 96���'� 0,+m�3�5�C9'06:-; *,">&G� 2 +�; $-"%0G:';)24*=+S[�L�FSÒÉLU]^oÏ_�DGÑ�Ù
R × J^o2Ò × H^OZFdTbHKOZÑ�OPÐVL�].o'ÜXRI]^o�H^H^OPDGFIH2[

� w�aybCd�ezfB]^o2Rd]Mo2H^o'FNJMH.JMcdo�o'Ü³RSo2]^OZÑ�o'FNJMLUÐ�o']M]^DG]�OZF#J^cdo�F"JMc*o�Ü³RSo2]^OZÑ�o'FNJ+àå]^o�HKOVÒ × LUÐVá�[wò~�UF��üèI[Ik=cdOV_`c
OVH�JMcdo�Ò³O�ÓAo']Mo'FS_�o�Î»o�J}klo'o2F*J^cIo+LU_�J × LUÐ�Í\LUÐ × o+D�m H aybCd�ezf LUFIÒ*OPJMH%o2HKJ^OZÑÏL\J^o�_�DGÑ�R × J^o�ÒâLUH�J^cdo�H × Ñ?D�m
LUÐPÐAJMcdo�L�Î»D\ÍUo�J^o2]^ÑÏH2Õ

a.cdo%Ñ�D³Ò³o2ÐImµDG]®JMcdo�JMcd]MD × TGcdR × JlD�m�J^cIo%Ý	HMH × ]^o�Ò�ÚID\k�H®OZHjOZÒdo'FNJ^OV_'LUÐ·[Nk=O�JMc<LUÐPÐIJ^o']MÑÏH®OZFìàKò�á!Òdo'FdDUJ^o2Ò"k=O�JMc
L�Rd]MOPÑ�oEJ^DÏÒ³OVHKJ^OZFdT × OVH^c<JMcdo'Ñ mµ]^DGÑÇJ^cIo-Í¨LU]^OVL�ÎIÐPo�HjÐZOZFdWUo�Ò"JMDÏQ!]Mo'Ñ�O × Ñ ÚID\k�H2Õ

a.cdoÏOZÑ�RSDG]KJ`L�FI_'oÏD�m=o2LG_`cìmåLG_7J^DG]2[�L�FIÒýD�m=o�LU_`c8_�DUÑ+ÎdOZFIL\JMOPDGFýDUm.måLU_7JMDU]`H'[�OVH-Ñ�o2LGH × ]^o�ÒÉÎXØìJ^cdobRI]^DUÙ
R»DU]^J^OZDUFßDUm=J^D�J`L�ÐlÍ\L�]MOZL�J^OZDUFÛOZFßJ^cIo"]Mo2H^RSDGFIHKobJ^cIL�J�OVH�o'Ü³RdÐZLUOPFIo2ÒÛÎXØýJ^cdo#_�DGFIH^OZÒ³o2]^o�ÒýmåLU_�J^DU]�[wDG]+ÎXØýJ^cIo



_�DGFIH^OZÒ³o2]^o�Ò#_�DUÑ+ÎdOZFIL\JMOPDGF*D�m
måLU_�J^DU]`H�ç E\éªÕSa.cIo2H^o�RSo2]M_'o'FNJMLUTUo�H=D�m�Í\L�]MOZL�J^OZDUF�[Sk=cdOV_`câL�]Mo-o�Ü³RdÐZOZ_'O�JMo2Ò*OZF*J^cIo
L�RIRSo2FIÒ³OPÜA[XL�]Mo × HKo�Ò�J^D�LUHMHKo�H^H!J^cdo%OPÑ�R»DU]^JML�FS_�o	DUm�J^cdoE_�DG]^]Mo2H^R»DUFIÒ³OZFdT-o'Ó»o�_7JMHlL�FSÒ�J^D�J^]MOPÑõJMcdo	Ñ�D³Ò³o'Ð�H^D
LUHlJMD�OPFI_'Ð × Ò³oEJ^cdo-Ñ�DNH}J	H^OPTGFdOPÞS_'LUFGJ.JMo']MÑ�H2Õ

�*D³Ò³o2Ð.àKò�á%Ò³o'R»o'FSÒdH × R»DUFÉJ^cdo�mµDUÐZÐZD\k=OPFdT¸LUHMH × Ñ�RdJ^OZDUFIH � àµOná%a.cIo+o'Ó»o�_7JMHEDUm®Í\L�]MOPD × H	måLU_7JMDU]`H%LU]^o�LUÒ³Ù
Ò³OPJ^OZÍUoG[�àåOPOnáÏo2]^]MDU]`HbL�]MoìLGÒdÒ³OPJ^OZÍUoU[�àµOZOPOná"o']M]^DG]MHbLU]^o*OZFIÒ³o2RSo2FIÒ³o2FGJ#D�m-JMcdoâmåLG_7JMDU]"ÐZo'ÍGo'ÐVH'[�àµOZÍdáÏo']M]MDU]`HbL�]Mo
FdDG]^ÑÏL�ÐZÐZØÉÒ³OVH}JM]^OZÎ × JMo2Ò�[0L�FIÒëàåÍdá-o']M]MDU]`HEcIL¨ÍUo�JMcdo"HML�Ñ�oÏÍ\L�]MOZLUFI_�o�mµDG]+L�ÐZÐ�måLG_7J^DG]�ÐZo'ÍGo'ÐVHbç E�é�Õ0a.cdobÑ�D³Ò³o'Ð
_'LUF*ÎSo�Í¨LUÐPOVÒdL�J^o2Ò#k=OPJ^c#J}klD"H^OPÑ�RdÐZoâí^ÍNOVH × L�Ð�JMo2HKJMHMï � àåOVá=J^cdo+FdDU]MÑÏL�Ðwã × LUFNJ^OZÐPo'Ùªã × LUFGJMOPÐZoERdÐZD�J�à��	Ù��ÿRdÐZD�J7á
D�m	J^cdo¸]^o�HKOVÒ × LUÐZH�w acbCd�f4e [
LUFIÒüàåOPOná�J^cdo¸RdÐZD�J+DUm�J^cIo<]Mo2H^OZÒ × L�ÐVH�w aybCd�ezf LUTGL�OZFIHKJ�JMcdo<RI]^o�Ò³OZ_�J^o�ÒÛ]^o�HKR»DUFSHKo�H
H aybCd�ezf ? HLKaybCd�ezf ÕdÔªm�J^cdoEÞS]MHKJ=RdÐPDUJ=OZH=LURdRd]MD¨ÜXOZÑÏL\JMo'ÐZØ�ÐZOZFdo2LU]�L�FIÒ"J^cdo-H^o2_'DUFIÒ<RdÐZD�J�Ò³DXo2H.FdDUJ�HKcdD\k,L�FXØ"L�RdÙ
RILU]^o2FGJ.RIL�JKJ^o2]^Fw[XJ^cdoEÑ�D³Ò³o'Ð�OVH=_�DGFIHKOVÒ³o2]^o�Ò"LU_2_ × ]`L\JMo�ç E\éªÕXÔªm�JMcdoE]^o2ÐZL�J^OZÍUo�ÑÏL�TUFIO�J × Ò³oED�m0o']M]^DG]MH®OZH=H^ÑÏL�ÐZÐPo2]
J^cSL�F¸J^cdo-]Mo2H^R»DUFIH^o%ÎXØ¸L�F¸DU]`Ò³o'].D�m
ÑÏL�TGFdO�J × Ò³oEDU]=Ñ�DG]^oG[XJ^]Mo'FIÒdH.ÑÏL¨ØbÎ»o-OZTUFdDG]^o�Ò�Õ

� � ��¿��ýÁ!À�� � ��¿dÃ 


ö%FdoÏDUmjJMcdoÏ]^o�LUH^DUFIHEk=cXØâ]Mo2H^o2LU]M_`cIo']`H%]Mo2H^DU]^J�J^DâH^OPÑ × ÐZL�J^OZDUFIH-J^D*OZFNÍGo2HKJ^OZTGL�J^o�_�o']^JMLUOPF8Fdo'J}kjDG]^WXOZFdT¸Rdcdo�Ù
FdDGÑ�o2FIL%OZH0JMcdolmåLU_7J
JMcIL\J®H^OPÑ × ÐVL\J^OZDUFSH0_2L�F+ÎSo=_'LU]^]MOZo2Ò�D × J�OPF�L�F�o'FNJMOP]Mo'ÐZØ�_�DGFGJM]^DGÐPÐZo2Ò�o'FXÍXOP]MDUFIÑ�o2FNJ0L�FSÒ+L�J
FdD-_�DNH}J!L�J�LUÐPÐ�ÕGö%F+J^cdo.D�JMcdo']�cSL�FIÒ�[\]Mo2H^o2LU]M_`c�ÎILUH^o2Ò+DUF+o�Ü³RSo2]^OZÑ�o'FNJMH2[\o'ÍGo'F+J^cdD × TUc�OPJ!D�ÓAo']`H�ÐZOZÑ�OPJ^o�Ò�_�DUFdÙ
J^]MDUÐ�[I_2L�F¸Rd]^D\ÍXOVÒ³oEÑ�DU]Mo�]Mo2LUÐPOVHKJ^OV_%]Mo2H × ÐPJMH2[dÎ»o2_'L × H^o�DUm�JMcdo × H^o-D�m�LU_�J × LUÐ�Fdo�J}klDU]MWXOPFIT+FdD³Ò³o�H�L�FSÒ<k=OVÒ³o2ÐPØ
Ò³o2RdÐPD\ØGo2ÒýRd]MD�JMDX_'DUÐ�OZÑ�RdÐPo2Ñ�o'FNJML�J^OZDUFIH2Õ�a.cdob_'DGHKJ�D�m�H × _`cÛL*HKDGÐ × JMOPDGF8OZH�]ML�J^cdo2]-cdOPTGcßL�FIÒÉJMcdo"H^o�J × RÛD�m
J^cIo-o�Ü³RSo2]^OZÑ�o'FNJMH.DUmnJ^o2F<Rd]MD\ÍUo�H!JMDÏÎSoEÑ�DU]Mo�J^OZÑ�o�Ù­_�DUFSH × Ñ�OZFdT+J^cILUF¸DG]^OZTUOZFILUÐPÐZØ�o�Ü³RSo�_7JMo2Ò�ÕdÔ­F¸Î»D�J^c*_2LUH^o2H2[
cdD\klo'ÍGo']�[GJMcdo�Ò³o�HKOZTUF¸D�m�J^cdo-o'ÜXR»o']MOZÑ�o2FNJMH.cILGHlJ^DÏÎ»o�_'L�]Mo�m × ÐPÐZØ"Ò³o2ÍNOVH^o2Ò�Õ

Ô­F¸J^cdOVH�H^o2_�J^OZDUF�[³klo�Ò³o2HM_�]MOZÎSo�J^cIo-klL¨Øbklo�Ò³o�HKOZTUF<J^cdo-FIo�J}klDU]MWÏJ^o�H}JMÎSo�Ò�[dk=cdOV_`c*L�ÐZÐPD\k�H × HlJMDÏ]^o�L�ÐZO8�2o
J^cIo-o�Ü³RSo2]^OZÑ�o'FNJMLUÐ�RdÐVL�F*Ò³o2HM_�]MOZÎSo�Ò"OZF Ö o2_�J^OZDUF*ð³Õ

	�
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a.cdo.mµD × ]�måLU_�J^DG]MH0klo=OZÒ³o2FNJ^OPÞIo2Ò�OZF�J^cdo=Rd]Mo'ÍXOZD × H Ö o2_7JMOPDGFÏL�]Mo � måLU_�J^DG]MH ��[8��[UL�FSÒx""[UÒ³o2FdD�JMOPFdTEJMcdo=ÑÏL�]MW³H
D�m
JMcdo�RILG_`WUo'JMH�LG_`WNFID\k=ÐPo�Ò³TUOZFdTÏQ!]Mo'Ñ�O × Ñ#[SÝ	HMH × ]^o�Ò*L�FIÒ*ñlo�H}J^Ùªä!Ó»DG]KJ�RILG_`WUo'JMH=]Mo2H^RSo�_7JMOPÍGo'ÐZØU[SLUFIÒ¸måLU_�J^DG]
$�[®Ò³o2FdD�JMOPFITÛk=cdo�JMcdo']�mµDG]^k.L�]`Ò LUFIÒ��¨DG]�]^o2ÍUo']`H^o¸a	ilQBRIL�J^cIHbLU]^o*_'DUFdTGo2HKJ^o2Ò�Õ!a.cdo*Ò³O�ÓAo']Mo'FNJbÐZo'ÍGo'ÐVH�D�m
måLU_�J^DG]MHP��[m��[»LUFIÒ�"&_'L�F*Î»o�o2LUH^OZÐPØ¸]^o�L�ÐZO8�2o2Ò�[»HKOZFI_'o�J^cIo'Ø*_�DG]^]Mo2H^RSDGFIÒ<J^D¸Ò³O�ÓAo']Mo'FNJMOZLUÐ�RILG_`WUo'J	ÑÏL�]MWNOZFdTSÕ
úILG_7JMDU]~$ OZH-Ñ�DG]^o�Rd]MDUÎdÐZo'ÑÏL�J^OV_�Õ�êýoÏklLUFGJEJMD¸Î»o"LUÎdÐPo�JMD#J^o2HKJ�L�ÐZÐ�ÐZo'ÍUo2ÐZHEOZFÛL*HKOZFdTGÐPo�Fdo'J}kjDG]^WA[Ak=O�JMcÛL
ÐZOPÑ�OPJ^o2Ò¸F × Ñ+ÎSo2]�D�m0o�Ü³RSo2]^OZÑ�o'FNJMH2Õ

ñlØ"JMcdo+J^o']MÑ�ïU_'DUFdTGo2HKJ^OZDUFIïI[dkjo�Ò³o2HM_�]MOZÎSo�J^cdo�_�DUFSÒ³O�JMOPDGFâD�m®L"ÐPOZFdW#k=cdo2]^o�_�DUFNJMo'FNJ^OZDUF#mµDG]%]Mo2H^D × ]`_�o�H
ÐZo2LUÒIH�J^D+ã × o × o�Î × OPÐVÒXÙ × RIHlL�FIÒ�R»DGHMH^OPÎdÐZo�RILG_`WUo'J!ÐPDNH^H^o2H2ÕNijÐZo2L�]MÐZØU[�JMcdo�Ñ�DU]Mo=ÚID\k�H®L-ÐPOZFdW�HKo2]^ÍGo2H2[\J^cIo	Ñ�DU]Mo
ÐZOPWGo'ÐZØâO�J�OVHEJMcIL\J-JMcdOZH�ÐPOZFdWìk=OZÐZÐ!]^o�LU_`c8L#H}J`L\J^oÏDUml_'DUFdTGo2HKJ^OZDUF�Õ�î	FIÒ³o']�J^cdOVH�LUHMH × Ñ�R³J^OZDUF�[�klo�OPÑ�RdÐZo'Ñ�o2FGJ
_�DGFdTUo�H}JMOPDGF"DGF#H^R»o2_�OPÞS_�ÐZOPFdW³H × HKOZFdTÏÒ³OPÓ»o2]^o2FGJ�F × Ñ+ÎSo2]MH.DUmwÚID\k�H.DGF¸ÒdO�ÓAo']Mo'FNJ�ÐZOPFdW³H2Õ

ö × ].TUDNL�Ð�OVH.D × ]=FIo�J}klDU]MW�J^DÏD�ÓAo']�LUÐPÐAJMcd]Mo'oEÐPo2ÍUo2ÐZH.DUm
_'DUFdTGo2HKJ^OZDUF�[Xklo�k=OVH^c<JMD�OPFXÍUo�H}JMOPTNL\JMoU[XmµDU]=Î»D�JMc
Q!]Mo'Ñ�O × Ñ�L�FIÒìÝ	HMH × ]Mo2ÒâÚID\k�H2ÕSÝBÒ × Ñ�ÎdÙ�Î»o'ÐZÐ0J^DUR»DUÐZDUTGØ¸_2L�FdFID�J%OZÑ�RdÐZo'Ñ�o'FNJ�L�ÐZÐwJMcd]Mo'o�ÐZo'ÍGo'ÐVH . [m0"LUFIÒ 2
D�m®måLU_7JMDU] $õmµDG]%Î»D�JMcýQ®]^o2Ñ�O × Ñ�L�FSÒìÝ	HMH × ]^o�Ò*ÚID\k�H2[»o'ÍUo2FâOPmjklo�LGH^H × Ñ�o�JMcIL\J�J^cdo�J}klDbJ}ØXR»o2H�D�m!ÚSD\k�H
L�]Mo�OVHKDGÐZL�J^o�Ò�Õ»úIDU]�OPFSH}J`L�FI_'oU[»kjo�_'L�FâJ^o2HKJ%ÐZo'ÍGo'ÐVH . LUFIÒ 0ÏÎXØ#cIL¨ÍXOPFITÏJ^cdo�_�DGFdFdo�_7J^OZFdT<ÐPOZFdW*_�DGFdTUo�H}JMo2Ò*OZF
DUFIo�Ò³OZ]Mo2_7JMOPDGFýLUFIÒâFID�JEJ^cdo�DUJ^cdo2]2[AÎ × J-klo�_2L�FdFID�J�HKOZÑ × Ð�J`L�Fdo2D × H^ÐPØ¸JMo2HKJEÐZo'ÍGo'Ð 27[Ak=cdOV_`cÉklD × ÐZÒì]^o�ã × OP]Mo
J^cIo�_�DUFIFdo2_�J^OZFdT�ÐPOZFdWbJMD�ÎSo�_'DUFdTGo2HKJ^o2Ò<OZF¸Î»D�JMc*Ò³OP]Mo2_�J^OZDUFIH2Õ

a.cdo2]^o'mµDU]Mo�D × ]%Fdo�J}klDU]MW¸Ñ × HKJ	mµo�L\J × ]^o�LbÑ�OPFIOPÑ × Ñ�D�m�mµD × ]%]MD × J^o']`H2ÕSÝ1í+*�ï�Ù·JMDUR»DUÐZDUTUØG[IH × _`cìLUH	J^cIo
DUFIo�Ò³o'RdOV_7JMo2Ò*OZFâú0OPT × ]MoÏòU[dOVH	_2L�RILUÎdÐPo-DUm�D�ÓAo']MOPFdTbLUÐPÐ�J^cd]Mo'o�ÐZo'ÍGo'ÐVH=D�m0måLU_�J^DG]P$ mµDU]	Î»D�JMcâQ!]Mo'Ñ�O × Ñ LUFIÒ
Ý	HMH × ]^o�ÒbÚSD\k�H.OPF*L�HKOZFdTGÐPoEFdo'J}kjDG]^WAÕ

Ôªm&,	o�J}klDU]MWìð¸L�FIÒ�,�o'J}kjDG]^Wâè<OPFIO�JMOZL�J^o�J}klD¸Q®]^o2Ñ�O × Ñ#[AJ^cI]^o2o�Ý%H^H × ]Mo2Ò�[�LUFIÒìJ^o'F8ñlo2HKJKÙ­ä�ÓADU]^J%ÚSD\k�H
J^D\k.L�]`ÒdH�,�o�J}klDU]MW¸òU[NJ^cdo2FbJMcdo	mµDG]^k.L�]`Ò�RIL�J^cbmµDG].ÎSDUJ^c<Q®]^o2Ñ�O × ÑÇLUFIÒ"Ý%H^H × ]Mo2Ò�ÚID\k�HjOZFdO�JMOZL�J^o�ÒbOZFbJ^cIDGH^o
J}klDÉFdo'J}kjDG]^W³H�k=OZÐPÐ=Î»o*_�DUFITUo2HKJ^o�Ò�[
ÎSo�_'L × HKo#DUm	J^cIo¸Î»D�J^J^ÐZo'Fdo�_`WßÐZOPFdWßJ^cdo2Ø cIL¨ÍGo"JMDýH^cIL�]Mo¸OPF�DU]`Ò³o2]�JMD
]Mo2LU_`c-,	o�J}klDU]MW"òGÕ³ö%FÏJMcdo	DUJ^cdo2]®cILUFIÒ�[NO�mwJ^cdo�H^LUÑ�o	F × Ñ�Î»o']lD�m�ÚID\k�H®OZHjOZHMH × o2Ò�ÎXØ.,�o'J}kjDG]^W¸òU[UJ^cdo2FbJ^cIo
mµDU]Mk.L�]`Ò#RIL\JMcâD�m!Î»D�JMcÉQ!]Mo'Ñ�O × Ñ�L�FIÒìÝ	HMH × ]Mo2Ò*ÚID\k�H=mµ]MDUÑ/,�o'J}kjDG]^Wýò�k=OZÐZÐ�FdDUJ�Î»o+_'DUFdTGo2HKJ^o�Ò�[»Ò × o�JMD
J^cIo-ÐPOZÑ�O�JMo2Ò#F × Ñ�Î»o']=DUm�ÚSD\k�HlmµDUÐZÐPD\k=OZFdT+J^cIL�J�RIL\JMc�ÕIa.cdo2]^o'mµDU]MoU[dQ!]Mo'Ñ�O × Ñ LUFIÒ#Ý	HMH × ]Mo2Ò"ÚID\k�H.OZFdOPJ^OVL\J^o�Ò
k=OPJ^cdOZFßJMcdo"Î»D × FSÒdH�D�m0,�o'J}kjDG]^W ò"k=OZÐZÐjcIL¨ÍGobFdDý_�DUFITUo2HKJ^OZDUFÛDGFÛJ^cIo'OZ]�mµDG]^k.L�]`ÒýRIL\JMc�Õ�a.cdo'Ø8k=OZÐPÐjmåLU_'o
_�DGFdTUo�H}JMOPDGF*DUF#JMcdo'OZ]%]Mo'ÍGo']`HKo-RSL\J^cw[SÎ»o2_2L × H^o�DUm�J^cdo�Q!]Mo'Ñ�O × Ñ&LUFIÒâÝ	HMH × ]^o�Ò#ÚID\k�H�mµ]^DGÑ JMcdo+DUJ^cdo2]�J}klD
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Router1

Router3

Router4 Router2

24 ms

24 ms

48 ms
Switch

Switch

Switch

network2

network3

2 Premium, 3 Assured, 10 Best−Effort

2 Premium, 3 Assured, 10 Best−Effort

10 Best−Effort

2 Premium, 3 Assured

10Mb(half−duplex)

10Mb (full−duplex)

100Mb (full−duplex)
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Fdo'J}kjDG]^W³H2ÕUÔ­FbJMcIL\J=k.L¨Ø+klo�]^o�L�ÐZO8�2o	ÐZo'ÍUo2ÐM0�D�m�måLG_7J^DG]Q$ mµDU]lÎSDUJ^c#Q!]Mo'Ñ�O × ÑõLUFIÒ"Ý%H^H × ]Mo2Ò�ÚSD\k�H'ÕNêÉo-HKJ^OZÐPÐ
cIL¨ÍGo	JMDÏ]^o�L�ÐZO8�2o%ÐZo'ÍGo'ÐVH . [³k=cdo'F¸ÚID\k�HlmåLG_�o-_�DGFdTUo�H}JMOPDGF<DGFdÐPØ"DUF<J^cdo2OP]=mµDG]^k.L�]`ÒÏRIL�J^c�[SL�FIÒ�27[³k=cdo2F<ÚSD\k�H
måLU_'o-_�DUFITUo2HKJ^OZDUF¸DUF¸Î»D�J^c¸JMcdo'OZ]=mµDU]Mk.L�]`ÒbL�FIÒ¸]Mo'ÍGo']`HKo�RIL\JMcIH2Õ

ú0ÐPD\k�H!TUo'FIo']`L\J^o�Ò�k=O�JMcdOZFÏJ^cdo%ÎSD × FIÒdH®D�m�,	o�J}klDU]MWXHjð-L�FIÒÏè-måLU_�o%_�DUFITUo2HKJ^OZDUFÏDGF�J^cdo2OP]®mµDU]MklLU]MÒ�RIL�J^c�Õ
ä�Ü³OVH}JMo'FI_'o�LUFIÒ8L�ÎIH^o'FS_�o�D�ml_'DUFdTGo2HKJ^OZDUFÉDUFÉJ^cdoÏ]Mo'ÍGo']`HKo�a	ilQ�RIL�J^cIHEk=OZÐZÐ!TUOZÍUo × H�J^cIoÏD�J^cIo']�J}kjD#ÐZo'ÍGo'ÐVH
mµDU]lmåLG_7J^DG]Q$�ÕL�*DG]^oEH^RSo�_�OPÞS_'LUÐPÐZØU[NO�m0kjoE_�DGFdTUo�H}JjJ^cdo�RIL�J^c¸ÐPo�LUÒ³OZFdT�JMD ,	o�J}klDU]MWÏèd[³L�FIÒ"ÐPo�L¨ÍUo=JMcdoERIL\JMcbJMD
,�o'J}kjDG]^W#ð × FI_'DUFdTGo2HKJ^o�Ò�[dJMcdo'Fâklo�LU]^o�_2L�RILUÎdÐPo�D�m�]^o�L�ÐZO8�2OPFITÏÐPo2ÍUo'ÐVH . LUFIÒ62lmµDU]�JMcdo�ÚSD\k�H=OPFIO�JMOZL�J^OZFdT"OZF
,�o'J}kjDG]^W"ðd[IL�FSÒ ,	o�J}klDU]MWbè�]^o�HKR»o2_�J^OZÍUo'ÐZØUÕ

êýo�LU_`cdOZo'ÍGo%JMcIL\J�ÎXØ¸Ò³OP]Mo2_�J^OZFdT�J^cdo+Q!]Mo'Ñ�O × Ñ¸[dLUFIÒ#Ý	HMH × ]^o�Ò"ÚSD\k�H.D�m ,�o�J}klDU]MWâò�J^D\k.L�]`ÒdH ,�o'J}kjDG]^W
èd[XL�FSÒ�J^cdo�ñlo2HKJKÙ­ä�ÓADU]^J!ÚID\k�HjD�m�,�o'J}kjDG]^W¸ò�JMD\klLU]MÒIH ,�o'J}kjDG]^WÏð³ÕNÔ­FÏJ^cSL\J.klL¨ØG[�J^cIo	RIL�J^cÏmµ]MDUÑ ,�o'J}kjDG]^W
ò=JMD ,�o'J}kjDG]^W+ð�LU_'_'DUÑ�Ñ�D³ÒdL\JMo2H
JMcdo	ñlo2HKJKÙ­ä�ÓADU]^J�J^]`L\æb_=DUm ,	o�J}klDU]MWbò	LUFIÒ�J^cdo%LU_`WXFdD\k=ÐZo2Ò³TGÑ�o2FNJ�J^]`L\æb_
D�m�,	o�J}klDU]MW�ðdÕNa.c × H2[XQ!]Mo'Ñ�O × ÑõLUFIÒbÝ%H^H × ]Mo2Ò�ÚID\k�H!mµ]^DGÑ ,	o�J}klDU]MW�ð-måLU_'o%_�DGFdTUo�H}JMOPDGFÏDUFÏJMcdo'OZ]jmµDU]MklLU]MÒ
L�FSÒ*FdD<_'DUFdTGo2HKJ^OZDUF#DUFâJ^cdo2OP]�]^o2ÍUo2]MH^o-RIL\JMc àµÐZo'ÍGo'Ð . D�m�måLG_7J^DG] $-á�Õ�ö%F*JMcdo�D�J^cIo']	cSL�FIÒ�[SJ^cIo�RIL�J^c*mµ]MDUÑ
,�o'J}kjDG]^Wýò�JMD�,	o�J}klDU]MW¸è"OZH�ÐZDGLGÒ³o2Ò#k=OPJ^cÉÎSDUJ^câJMcdo�Q!]Mo'Ñ�O × Ñ¸[AL�FSÒìÝ	HMH × ]^o�Ò#J^]`L\æb_�D�m",�o'J}kjDG]^W8òG[»LGH
klo'ÐZÐSLUH!J^cdo�LU_`WXFdD\k=ÐZo2Ò³TGÑ�o'FNJ�J^]`L\æb_=DUmwL�ÐZÐwò�÷EÚID\k�H!DUm ,	o�J}klDU]MW�èIÕUÔ­FbDUJ^cdo2]®klDU]`ÒdH2[\ÚID\k�H!TGo'Fdo2]ML�J^o�Ò+ÎXØ
,�o'J}kjDG]^Wbè�k=OZÐZÐAmåLU_�o�_'DUFdTGo2HKJ^OZDUF<DUF¸ÎSDUJ^c¸mµDU]MklLU]MÒ<L�FIÒ¸]Mo'ÍGo']`HKo%RIL\JMcIH�àµÐZo'ÍGo'Ð
2lD�m�måLU_7JMDU]:$-á�Õ

ö%FdobÑÏL¨ØÉkjDGFIÒ³o']+k=cXØìJMcdob]Mo'ÍUo2]MH^oÏRIL�J^cÛD�m=ÚSD\k�HEmµ]^DGÑ ,	o�J}klDU]MWÉè#JMD ,	o�J}klDU]MW òbOVH�_'DUFdTGo2HKJ^o2Ò�[
k=cdOZÐPo�J^cdo+mµDU]Mk.L�]`Ò<RSL\J^câmµ]^DGÑ ,	o�J}klDU]MWÉò�J^D�,�o�J}klDU]MW<è"OZH%FdDUJ2[AHKOZFI_�o�J^cdo2Ø*LU_7J × L�ÐZÐZØ<mµDGÐPÐZD\kûJ^cdo�HML�Ñ�o
]MD × JMoUÕda.cdOVH=_'LUF"Î»o-o�Ü³RdÐVL�OZFdo2Ò"ÎNØbJ^cdo�Ò³OPÓAo']Mo'FI_'o�OZF#HKO��'oEÎ»o�J}klo'o'F¸RILG_`WUo�J`H!ÚSD\k=OPFdT�DUF¸Î»D�J^c*Ò³OZ]Mo2_7JMOPDGFIH �
RILG_`WUo�J`H�DUFýJ^cdo�]Mo'ÍGo']`HKo�RIL\JMc8D�m®ÚSD\k�H�mµ]^DGÑ ,�o'J}kjDG]^Wâè<J^D ,	o�J}klDU]MWÛòÏL�]Mo�LG_`WXFdD\k=ÐPo�Ò³TUÑ�o2FGJ�RILU_`WGo�J`H
àåÝ	ilC-H`á7[Sk=cdOV_`câL�]Mo�Ñ × _`câH^ÑÏL�ÐZÐPo2]�OZFâHKO��'o-JMcIL�FâJ^cdo�ÒIL\JMLbRILU_`WGo�JMH=ÚID\k=OPFITÏDUF#J^cIo�mµDU]Mk.L�]`Ò"RIL�J^c#mµ]MDUÑ
,�o'J}kjDG]^WÏòlJMD ,	o�J}klDU]MW�èdÕ�a.cdo=ã × o × OPFIT%JMOPÑ�o=DUm»Ý	ilC-H�_'LUF�JMcdo']Mo�mµDG]^olÎ»o�ã × O�JMolÐVL�]MTUo._�DGÑ�RIL�]Mo2Ò�J^D�J^cdo2OP]
Rd]MD³_�o2HMH^OPFdT+J^OZÑ�o-k=cdo'F*ÒdL�JML�RILG_`WUo�J`HlcIL¨ÍUo�J^D�Î»o�HKo2]^ÍGo2Ò¸L�cdo�LUÒ<D�m�J^cdo2Ñ¸[IÑ�LUWXOPFdT�JMcdo-]^o2ÍUo2]MH^o%RSL\J^c¸mµDG]
ÚID\k�H.mµ]MDUÑ ,�o'J}kjDG]^W¸è�J^D-,�o'J}kjDG]^WÉò�_�DGFdTUo�H}JMo2Ò�[do2ÍUo2F¸OPm
mµo'køÒdL�JMLÏRILG_`WUo'JMH=L�]Mo-Rd]Mo2H^o'FNJ�OZF#J^cdo�Î × Ó»o2]2Õ
ö%F#J^cIo�D�JMcdo']%cIL�FSÒ�[IJMcdo+Òdo'ÐVL¨Ø<DUm�L"ÒdL\J`LÏRILU_`WGo�J	OVH�Ñ�DNH}JMÐPØ#Ò × o�J^DbJM]MLUFIH^Ñ�OVHMHKOZDUF*L�FSÒ#FdD�J%J^D"ã × o × OPFIT
àåH^OZFI_�oÏFdDUJ�ÑÏL�FXØìÒdL�JML#RILG_`WUo�J`HED³_'_ × RNØâJ^cIL�J�Î × ÓAo']7á7[�H^D¸J^cIL�J�J^cIo�mµDU]MklLU]MÒìRIL\JMcÉmµ]MDUÑ ,�o'J}kjDG]^Wßò�JMD
,�o'J}kjDG]^WbèÏLURdR»o2L�]`HlFdD�J	_'DUFdTGo2HKJ^o�ÒÏJ^D�JMcdo2H^o�ÚID\k�H2Õ

ÖX× Ñ�ÑÏL�]MO��'OZFdTI[IJ^cdo�]^o�H × Ð�JMOPFdTbJ^DUR»DUÐZDUTGØ<OVH%Rd]^o�HKo2FNJ^o2ÒâOPFìú0OZTIÕ0òU[»k=cdo']Mo�o�LU_`c*DUm�J^cdo+J^cd]Mo'o+Fdo�J}klDU]MW³H
ÐVL�Î»o'ÐZo2ÒûòU[®ðýL�FSÒ èýOVH^H × o�H�J}kjDÛQ!]Mo'Ñ�O × Ñ#[
J^cd]Mo'oâÝ%H^H × ]Mo2Ò L�FIÒ�JMo'Fëñlo2HKJKÙ­ä�ÓADU]^J+ÚID\k�H2[!L�FSÒ�cSLUH�J^cIo
_'LURIL�ÎIOPÐZO�J}ØÏDUm�Ò³OPÓ»o2]^o2FNJ^OVL�ÐZÐPØÏÑÏL�]MWXOPFIT+LU_`WXFdD\k=ÐZo2ÒdTUÑ�o'FNJ®RILG_`WUo'JMH2[NH^D�LGHjJ^D�OPÑ�RdÐZo'Ñ�o'FNJ�L�ÐZÐARSDNH^H^OZÎdÐPoE_�DGÑ�Ù
ÎdOZFIL\JMOPDGFIH�DUm=måLU_�J^DU]`H~�Q?C��[
L�FIÒ "bÕ
ú�ÐZD\k�H-måLG_�o"ÒdO�ÓAo']Mo'FNJ+ÐZo'ÍGo'ÐVH�DUm	_�DUFITUo2HKJ^OZDUF8DGFÛJ^cdo2OP]�mµDU]MklLU]MÒ8LUFIÒ
]Mo'ÍUo2]MH^oERIL\JMcIH	Òdo'R»o'FIÒ³OZFdT<DUF#J^cIo'OZ]	DU]MOZTUOZF¸FIo�J}klDU]MW»[dLUFIÒ¸J^cIo�F × Ñ�Î»o']%D�m
ÚID\k�H=OZF*JMcdo�HML�Ñ�o�_�ÐVLUHMH.JMcdo'Ø
cIL¨ÍGo®JMD�_�DUÑ�R»o�JMo=k=O�JMc+mµDG]�]^o�HKD × ]`_�o2H2Õ\a�LUÎdÐZo�ò=Ò³OVH^RdÐZL¨Ø³H0JMcdo=ÐPo2ÍUo2Ð³D�m�_�DUFITUo2HKJ^OZDUF�mµDU]�o�LU_`c�_�ÐVLUHMH
D�m»H^o']MÍXOZ_'o
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L\Jjo2LU_`c�Fdo'J}kjDG]^WAÕUúIDU]!o'Ü³LUÑ�RdÐPoG[UL-Q!]Mo'Ñ�O × ÑÿÚSD\k�DG]^OZTUOZFIL\JMOPFITEL�J�,�o'J}kjDG]^W+è-k=OPÐZÐdcIL¨ÍGo=ÎSDUJ^cÏOPJMH!mµDU]MklLU]MÒ
L�FSÒ�]Mo'ÍUo2]MH^o!RIL�J^cIH�_'DUFdTGo2HKJ^o�Ò�[2k=cIo']Mo2LUH0L�F�Ý	HMH × ]^o�Ò-ÚID\kÛDG]^OZTUOZFIL\JMOPFIT%L\J ,�o'J}kjDG]^W�ð	k=OPÐZÐNmåLU_'ol_'DUFdTGo2HKJ^OZDUF
DUF¸OPJMH.mµDG]^k.L�]`ÒbRIL�J^c#DUFIÐPØG[³ÎSo�_'L × HKo�J^cIo-RIL\JMc<mµ]MDUÑ ,�o�J}klDU]MW*òEJ^D.,	o�J}klDU]MW"ð�OZH.ÐZOPTGcNJ^ÐZØbÐPDNLUÒ³o�Ò�Õ
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a.cdo-JMo2HKJ^Î»o2ÒâÒdo']MOPÍGo2Ò¸mµ]MDUÑ J^cdo�J^DUR»DUÐZDUTGØ<Ò³o�H^_']^OZÎ»o2Ò#OZF#J^cdo+Rd]^o2ÍXOPD × H�H^o2_7JMOPDGFßàåú0OZTIÕ0ò�á=_'DUFIH^OZHKJMH�D�m
mµD × ]
]MD × JMo']`H'[ �wOPF × Ü*QlilH	k=O�JMcâWUo2]^FIo'Ð�ÍGo']`HKOZDUFâð³Õ¦ð³ÕZò2þ�JMcIL\J�H × RIRSDG]KJ`H	Ò³OPÓ»o2]^o2FNJ^OVL\J^o�Ò*HKo2]^ÍXOV_�o�H�çPò�éªÕSp%o'ÐVL¨Ø"o'ÐZo�Ù
Ñ�o'FNJMHjcIL¨ÍGo�ÎSo2o'F"LGÒdÒ³o�ÒÏDUF�JMcdo	ÐZOPFIWXHjOZFGJMo']`_�DGFdFdo2_�J^OZFdT-JMcdo�mµD × ]j]MD × J^o']`H2[UHKD�J^cIL�JjJMcdo	ÎILUFIÒ³k=OVÒXJ^cdÙªÒ³o2ÐZL¨Ø
Rd]MD³Ò × _7JEOVH%ÐVL�]MTUo+o'FdD × TUcâmµDU]�J^cdoÏa	ilQüÚID\k�H%J^D¸ÎSo�L�ÎdÐZo+J^D¸DUR»o'F × RìJMcdo'OZ]Ek=OPFIÒdD\k�H%LUFIÒâ]Mo2LG_`c*J^cdo2OP]
HKJ^o2LGÒ³Ø"HKJML�J^obàµÑÏL�ÜXOZÑ × Ñ k=OPFSÒ³D\kûH^O��'oEOZH=H^o�J=JMDbèGðUC-ñ.á�Õ³ä®LU_`c¸Fdo'J}kjDG]^W�mµo�L\J × ]^o�HlJ}kjD�DU].JMcd]Mo'o\[	Q!Ùªî^]
klDU]MWXHKJML�J^OZDUFIH2Õ �wDUFdTUÙ�ÐZOZÍUo2ÒÏa	ilQ�ô=o'FID�ÚID\k�HlL�]Mo�TUo2Fdo']`L\JMo2Ò × HKOZFdT�JMcdo¸íKFdo'J^R»o']^m^ï�JMDXDUÐ
ç ;�é�ÕXa.cdo'ØÏÐVLUHKJ%ò�þ
Ñ�OPF × JMo2HlL�FIÒÏH^o'FSÒ"÷³ò¨ð�ÎNØNJMo2HjRILU_`WGo�JMH2Õ�,	o�J^R»o']^mw]Mo'R»DU]^JMH
JMcdo%LG_`cdOZo'ÍUo�Ò�J^cd]MD × TUcdR × J®ÎXØ�o�LU_`c�ÚID\k�mµDG]!J^cIo
k=cdDGÐPo	Ò × ]ML�J^OZDUFÏDUm»JMcdo�o'ÜXR»o']MOZÑ�o2FNJ�ànJMcdo']Mo�OVH!FdD�klLU]^Ñ�Ù × R�RSo2]^OZD³ÒIá7ÕXa.cdo	_`cdDGOZ_'o�D�m�ÐZDUFdTUÙ�ÐZOZÍUo2Ò+ÚID\k�H!klLGH
ÑÏLUÒ³o�H^DbLUH=J^DbL¨ÍUDGOZÒ"J^]`L�FSHKOZo'FNJ	_�DGFIÒ³OPJ^OZDUFIH2[ILUFIÒ<J^D�mµD³_ × H	DUF*a	ilQ ÚID\k�H.OZF#J^cdo2OP]%H}JMo2LUÒdØ<HKJML\JMoU[Sk=cdo']Mo
LU_`WXFdD\k=ÐZo2ÒdTUÑ�o'FNJ.RILU_`WGo�J.Ñ�LU]^WXOZFdT�k=OPÐZÐ�cIL¨ÍGo%JMcdo-TU]Mo2L�J^o�H}J.OPÑ�RILG_7J�Õ

ä!FSÒâcdDNH}J`H%OZFìD × ]�J^o�H}JMÎSo�ÒÉÒ³OVÒÉFdD�JEcIL¨ÍUo+J^cIo�_2L�RILUÎdOPÐZOPJ}Ø*D�m®ÑÏL�]MWXOPFIT<RILG_`WUo'JMH2[»LUFIÒ*JMcdo']Mo�mµDG]^o�o2Ò³TGo
]MD × JMo']`H"R»o']^mµDU]MÑ RSDGÐPOV_�OZFdTS[lÑÏLU]^WXOZFdTI[._�ÐVLUHMHKOPÞS_2L\J^OZDUF,L�FIÒûL�RdRI]^DGRd]^OVL\JMo*mµDU]Mk.L�]`Ò³OPFITIÕ.a.cdoÉRSLU_`WUo'JMH¸L�]Mo
R»DUÐZOZ_'o2Ò�ÎILGHKo�Ò�DUF�J^cIo'OZ]jH^D × ]`_�o	LUFIÒÏÒ³o�H}JMOPFIL�J^OZDUFbLGÒdÒ³]Mo2HMHKo�H × HKOZFdT�L-J^DUWGo'FÏÎ × _`WUo�J�ÕGa.cdo%Ý	HMH × ]Mo2ÒÏH^o']MÍXOZ_'o
L�TGTU]Mo'TNL\J^ojOZH!Rd]^DUÞIÐZo2Ò�k=O�JMc"ð³Õ ó��*ÎdRIHjL�FIÒ�L�FXØ�o'Üd_�o2HMH0J^]`L\æb_.OVH!Ò³o2Ñ�DUJ^o�Ò�JMD�ñlo2HKJKÙ­ä�ÓADU]^J2Õ�a.cdo	Q®]^o2Ñ�O × Ñ
ÚID\k�H�L�]Mo"RI]^DUÞIÐPo�Òßk=OPJ^cûò �âÎdRIH�o2LG_`c�[
L�FIÒ L�FXØ8o�Üd_�o�H^H+JM]ML�æÏ_<OVH�Òd]^DGRdRSo�Ò L�J�JMcdo¸OPFdTG]^o�H^H#à·HKcILURdOZFdT
H^cdD × ÐVÒÏÎ»o%R»o']^mµDU]MÑ�o2Ò�ÎXØ�J^cdoE_ × H}JMDUÑ�o']7á7ÕXa.cdo']Mo�OVH®FID+H^RSo�_�OVL�Ð»Rd]^D\ÍXOVHKOZDUF�mµDG]jñlo2HKJKÙ­ä�ÓADU]^J!JM]ML�æÏ_U[Go'Üd_�o'RdJ
mµ]MDUÑÇJMcdoEmåLU_�J=J^cIL�J�kjoEcIL¨ÍGo�_'DUF³ÞIT × ]Mo2Ò"J^cdo-]MD × JMo']`HlOPF*H × _`c¸L�k.L¨ØbH^D+JMcIL\J�OPJ	Ò³DXo2H.FID�J	HKJML�]MÍUoGÕ

ä®LG_`c D × J^TGDUOZFdT8OPFNJ^o2]KmåLG_�o#OVHÏ_�DUFdÞIT × ]Mo2Ò�k=OPJ^cëL ijÐZLGH^H�ñ.LUH^o2Ò$� × o × oßà�ilñ �Eá¸ç �¨é%_�DGFIH^OZHKJ^OZFdT8D�mEL
ú0Ô}ú0ö,ã × o × o�mµDU]lQ!]Mo'Ñ�O × Ñ�RSLU_`WUo'JMH!LUFIÒÏL�ô=Ô^öûã × o × o=mµDG]jÝ	HMH × ]^o�ÒÏL�FIÒÏñlo�H}J.ä�ÓADU]^J!RILU_`WGo�JMH2ÕGa.cIo	ô=Ô^ö
RILU]MLUÑ�o'J^o2]MH.L�]MoEèG÷G�U÷�þ��\þdÕZò�à^F%=`_
\baI[/F�+�hM\bad[/F6+�h1[UájmµDU].JMcdo+ö�î	a,RILU_`WGo�J`HlLUFIÒ#÷U÷G� � ÷ �\þdÕ þG÷EmµDU].J^cIo-Ô�,
RILG_`WUo�J`H'ÕAêýob_`cdDGH^o+J^cdDNHKo�Í\L�Ð × o2H-H^D<J^cIL�J � àåOVá%JMcdoÏÑ�OPFdOZÑ × Ñ ô�äjpBJ^cd]Mo2H^cdDUÐVÒÉOZHEo�ã × L�Ð
J^D#óNþdc D�mlJ^cIo
J^DUJMLUÐwã × o × oEÐZo'FdTUJ^c�[SLUH.]Mo2_�DGÑ�Ñ�o2FIÒ³o�Ò<OZFÛç � é�[�àåOPOnálJMcdo-ÑÏL\Ü³OPÑ × Ñ JMcd]Mo2H^cdDUÐVÒbmµDG]%ö�î	a,RILU_`WGo�J`H.OZH.Ñ × _`c
ÐZD\kjo2]!J^cSL�FbJMcdoEDUFdo	mµDU].Ô�,,RILU_`WGo�JMH®J^D�LU_`cIOPo2ÍUo�cdOZTUcIo'].Ò³o'TG]^o2o	D�m0Ò³O�ÓAo']Mo'FNJMOZL�J^OZDUF"Î»o�J}klo'o2F<Ý%H^H × ]Mo2ÒbLUFIÒ
Î»o2HKJKÙªo�ÓADU]^JlRILG_`WUo'JMH2[NLGHjH × TUTGo2HKJ^o�ÒbOZFÉç ÷¨éª[XLUFIÒìàåOPOZOná!JMcdoELU_`cdOZo'ÍGo2ÒÏ]`L\JMo	mµDG]lo�LU_`cbDGFdo�D�m�JMcdo	JMcd]Mo'oE_�ÐVLUHMHKo�H
D�m�H^o']MÍNOV_�o�OVH�_�ÐZDGH^o	JMD�J^cdo-RI]^DUÞIÐPo�Ò"DGFdoUÕ

�wLGH}JMÐPØG[�OZFbDU]`Ò³o']!J^D�o2FIL�ÎdÐZo	_'DGHKJKÙªo�æb_�OZo'FNJjLUFIL�ÐZØ³HKOVH�D�m�LUÐPÐIJ^cdo%RSDNH^H^OPÎIÐPo	HM_�o2FIL�]MOZDGH2[\kjo	LGH^H × Ñ�o=JMcIL\JjLUÐPÐ
Fdo'J}kjDG]^W³H
OZÑ�RIÐPo2Ñ�o2FNJ®J^cIo	H^LUÑ�o	LU_`WXFdD\k=ÐZo2Ò³TGÑ�o'FNJ�Ñ�LU]^WXOZFdT�HKJ^]`L\J^o2TUØGÕ�êÉo	ÎSo2ÐPOZo'ÍGo=J^cIL�J!J^cIOZHlLUHMH × Ñ�RdJ^OZDUF
cILGH.ÐPOPJKJMÐPo-OZF³Ú × o2FI_�o-DGF¸J^cdo-]Mo2H × ÐPJMH.klo�DGÎIH^o']MÍUoUÕ

e 
���
���ÀSÅ����w¾j¿³Ì���f ���XÃ �}¿L�8Ì�¾%Âhgë¾�Ì �<! �XÅ��
êýo�FdD\k Rd]Mo2H^o'FNJ	JMcdo�]Mo2H × ÐPJMH	D�m�J^cIo�o�Ü³R»o']MOPÑ�o2FGJ`H	LUFIÒâL�RIRdÐPØ¸JMcdo�Ñ�o�JMcdD³Ò³DUÐZDUTGØ<D × J^ÐZOZFdo2Ò*OZF Ö o�_7JMOPDGFìð
J^D"OZÒ³o2FNJ^OPmµØ"JMcdo�Ñ�DGHKJ	OZÑ�R»DU]^JMLUFNJ=måLU_7JMDU]`H'[dÞI]MHKJ=mµDU]�J^cdo�Q®]^o2Ñ�O × Ñ ÚID\k�H�à ÖX× ÎIH^o2_�J^OZDUF*óSÕPò¨á.L�FIÒ<J^cIo'F*mµDG]
J^cIo�Ý	HMH × ]Mo2Ò"ÚID\k�H-à ÖX× ÎIH^o2_�J^OZDUF#óIÕ¦ðUá�Õ

i 

� j �VZ�( )Hk���� �mlnY �6o �pWVorq %6s.�
Ö OZFI_�o®J^cdo®Rd]^D\ÍXOVHKOZDUFIo2Ò�ÎIL�FSÒ³k=OZÒ³J^c-mµDG]wo2LG_`c�Q!]Mo'Ñ�O × Ñ�ÚSD\kýOVH!ò �*ÎdRIH2[2klo!klD × ÐVÒEo�Ü³R»o2_�J�J^cdo®J^cd]MD × TUcdR × J
D�m®Q®]^o2Ñ�O × Ñ&ÚID\k�H	J^D<]^o�LU_`c*Í\L�Ð × o�H%_'ÐPDNHKo�J^Dìò��*ÎdRIH2Õ�Ý=mnJMo']E]^o2RSo�L\JMOPFdT<o2LG_`c*o�Ü³RSo2]^OZÑ�o'FNJ�J^cd]Mo'o�J^OZÑ�o�H'[



klo+cIL¨ÍGo�JMcdoÏL¨ÍUo']`L�TGo-Í\L�Ð × o2H�Rd]Mo2H^o'FNJ^o�Ò*OZFýa0L�ÎdÐZoÏðìàåO·Õ oUÕ»J^cIo�Í\LUÐ × o�þdÕ ;��I�*ÎdRIH-L�J%JMcdo+J^DURýÐZo�mnJ�_�DG]^Fdo2]
OZFIÒ³OV_'L\JMo2HjJ^cIoEL¨ÍGo']`L�TGo.J^cd]MD × TGcdR × J=LU_`cIOPo2ÍUo2ÒbÎNØbL�Q!]Mo'Ñ�O × ÑõÚID\këk=cdo2F"JMcdo�]^o2ÍUo']`H^o	RIL�J^c"OVH._�DGFdTUo�H}JMo2Ò
à�$T9W0\á�[SLUFIÒ<LUÐPÐ�ÚID\k�H.L�]MoELG_`WXFdD\k=ÐPo�Ò³TUo�ÒbÎXØ"Q®]^o2Ñ�O × Ñ RSLU_`WUo'JMHEà^� 9<�|9W"V9�)»á^á7Õ
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a.cdo�o�ÓAo2_�JMHlD�mwÍ\LU]^OZD × H®måLU_�J^DG]MHlL�FIÒbJ^cdo2OP].OZFNJ^o']`LU_�J^OZDUFIHj_'LUF"Î»o�DGÎ³JMLUOPFIo2Ò × JMOPÐZO��'OZFdT�J^cdo�Ñ�o�J^cIDXÒdDUÐZDUTUØ
Ò³o�H^_']^OZÎSo�ÒâOZF Ö o2_7JMOPDGF8ðdÕAÔªJEOVH�]^o�L�ÐZÐPØ*OZÑ�RSDG]KJ`L�FNJ�J^D × FIÒ³o2]MHKJMLUFIÒ*JMcdoÏ_�DGÑ�RIÐPo'ÜXOPJ}Ø*Î»o'cdOZFIÒìJ^cdo�]Mo'ÐVL\J^OZDUFSH
L�Ñ�DGFdTEJ^cdo�mµD × ]�måLG_7JMDU]`H'ÕUÝ%_`WXFdD\k=ÐPo�Ò³TUOZFdT�J^cIo�RILU_`WGo�J`H
D�m�L-_�o2]KJ`L�OZF�_'ÐZLGH^H!D�m�HKo2]^ÍXOV_�o.k=OPJ^cbH^RSo�_�OPÞS_=ÑÏL�]MW³H
Ò³DXo2H+FdDUJ+DUFIÐPØýOPFdÚ × o'FS_�obJMcdo<J^cd]MD × TGcdR × J�D�m.J^cIo"ÚID\k�H�ÎSo2ÐPDGFdTUOZFdT*JMDâJMcIL\J�HKo2]^ÍXOV_�o"_'ÐZLGH^H2[wÎ × J�OPJ�LUÐZH^D
L\ÓAo2_�JMHbJ^cdoìÚID\k�HÏÎ»o'ÐZDUFdTGOPFdTßJ^DÛJMcdoÉ_'ÐZLGH^H2[®k=cdOV_`cëOVHbTUDGOPFIT8J^DßÎ»o × JMOPÐZO��'o2ÒüÎNØ�J^cIoÉLU_`WXFdD\k=ÐZo2ÒdTUÑ�o'FNJ
RILG_`WUo�J`H'Õ
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K �N�ML � 1 � �j~N¢2«¦²U�­|��®�'�A@0¢�{}|�¢2~N�M�.�K¢2´N«��.�Z�2{j��{}�M¬-|�¯G¬  X�7�!�`°X���d�`�^�}�!�}�N¢'�®¢'�`�`��¯G~\�®�Z�2{j¬-�2{}�l�}�N¢2~�"�° ��0 �2�»�}�2�K¢2«
¤�¢�{}|�¢'�}|���~b¢�{}�.{}�`zG{}�`�­�M~��}�`£+|�~�´³��«�£d° �j�2�K¢'�}|��2~N�!´³�M���0�`�`~�zN¢'{}�`~\�}�G�`�­�`�®¢'{}��£U�M�K¢2|�«��7£�|�~��}�G�=�jzGz³�`~X£U|��d°
a0L�ÎdÐZo�è�Ò³o'JMLUOPÐVHjJ^cdo-R»o']`_�o2FGJ`L�TGo2HjD�m�Í\LU]^OVL\JMOPDGF<L�RIRSDG]KJMOPDGFdo2ÒbJ^D�J^cdoEÑÏL�OZF¸o�ÓAo2_7J`H'[dLUFIÒ"J^D�ÞI]`H}J^Ù�DG]MÒ³o2]

OZFGJMo']`LU_�J^OZDUFIH2[\k=cdOV_`cbL�Ñ�D × FNJ�JMD~;G÷dcûD�mAJ^cIo=J^DUJML�ÐIÍ¨LU]^OVL\JMOPDGF�Õ Ö o�_�DGFIÒ�L�FIÒ�JMcdOP]`ÒXÙªDU]`Ò³o']�OZFNJ^o2]MLG_7J^OZDUFSH0J × ]MF
D × J=J^DÏÎ»o-Fdo'TGÐPOZTUOZÎdÐZoUÕdp%]^DGRdRdOZFdTbL�ÐZÐ�OPFNJMo']`LU_7JMOPDGFIHlJ^cSL\J�o�Ü³RdÐVL�OZF#ÐPo�H^HlJMcIL�F8òGÕ ÷dcõÍ\L�]MOZL�J^OZDUF¸LUH=Fdo2TUÐZOPTGOPÎIÐPoG[
L�FSÒ × H^OZFdTÏÑ�DXÒdo'Ð!à}ò¨á7[IQ®]^o2Ñ�O × Ñ J^cd]MD × TGcdR × J	_2L�F¸ÎSo�Òdo2HM_�]MOPÎ»o2Ò<k=O�JMc¸J^cdoEmµDGÐPÐZD\k=OPFIT+mµDG]^Ñ × ÐVL �

H aybCd�ezf 9<h i j�h ka j�h lb j h n d j h oe j h kplacb j h kpoaze j�w aybCd�ezf ? à·ðGá
mµDU]-=�?G@8?�B%H JC)L?�+m?�,ONA?QDvHIJ . ?R0�?�2�NA?Q+�_ABâò � F ��è/r

a�DÉJMo2HKJÏk=cdo�JMcdo']ìà�ðUá�OVH�OPFSÒ³o'o�Ò LýÍ\L�ÐZOVÒ Ñ�D³Ò³o'Ð�[!klo#RSo2]KmµDG]^Ñ@JMcdo#J^o�H}J`HbÒ³o�H^_']^OZÎSo�Ò�L�J�J^cdo*o2FIÒ D�m
Ö o�_7J^OZDUFâðdÕIú0OPT × ]^o�ð�Rd]Mo2H^o'FNJ`HlJ^cdo �	Ù+� RIÐPDUJ�ÎSo'J}kjo2o'F¸J^cdo�]^o�HKOVÒ × LUÐZH=LUFIÒ#L+FIDU]MÑ�LUÐwÒ³OVH}JM]^OZÎ × JMOPDGF�Õ Ö OZFI_'o



J^cIoÏRdÐPDUJ�OVHEFdD�J�ÐZOPFIo2L�]�[�kloÏ_'L�FIFdD�J�_'ÐZLUOPÑ�J^cIL�J-J^cdobo2]^]MDU]`H%OPFÛD × ]�L�FILUÐPØ³H^OZH-LU]^o�FdDG]^ÑÏLUÐPÐZØìÒ³OVH}JM]^OZÎ × JMo2Ò�Õ
[�D\klo'ÍGo']�[wOPm	klo"J`L�WUo<D × J�J^cIo#ðUþâD × J^ÐZOPo2]MH¸àµD × J�DUm�ð\óNèâÍ\L�Ð × o�HMá�[wJMcdo'F�J^cdo¸Fdo2k �	Ù�� RIÐPDUJ�Ò³OVH^RdÐZL¨Ø³H+L
ÐZOPFdo�L�].]Mo'ÐVL\J^OZDUF<ÎSo'J}kjo2o'F<J^cdo�J}klD�ÒdOZHKJ^]MOPÎ × J^OZDUFIH-à·ú0OPT × ]^o-èNá7ÕXÔ­FXÍUo2HKJ^OZTGL�J^OZFdT+J^cdo-ÒdL�JMLd[Xklo-HKo2o	JMcIL\J.J^cIDGH^o
ð�þ<D × J^ÐZØNOZFdT¸Í\L�Ð × o2H-Ò³D¸FdDUJED³_2_ × ]�mµDU]�JMcdoÏH^LUÑ�o�o'ÜXR»o']MOZÑ�o2FNJ2[�L�FIÒìJ^cIo']Mo�mµDU]Mo+J^cdo�o']M]MDU]�OPFNJ^]MD³Ò × _'o2ÒâÎXØ
OZTUFdDG]^OZFdT=JMcdo'Ñ ÒdDNo�H0FdD�J�_`cIL�ÐZÐZo'FdTGo�J^cdo.Í\L�ÐZOVÒ³O�J}Ø-DUmID × ]0LUFIL�ÐZØ³HKOVH'Õ2êÉo=H × H^RSo�_7J0J^cIL�J�JMcdDGH^ojD × J^ÐZØXOPFIT	Í\L�Ð × o2H
L�]MoEÒ × oEJ^D Ö * , RILU_`WGo�J`HjTGo�J^J^OZFdT�ÐPDNH}J�L\J=JMcdoEÎSo2TUOZFdFdOZFdTÏD�m�J^cdo-o'Ü³RSo2]^OZÑ�o'FNJMH2[³k=cdo'F#L�ÐZÐAJ^cIoEÚID\k�H=H}J`L�]^J
H^OPÑ × Ð�J`L�Fdo2D × H^ÐZØUÕIÝûÚID\kûk=OZÐPÐ�FdDU]MÑÏL�ÐZÐPØbFIo'o2Ò � H^o2_'DUFIÒdH�àåa	ilQëô=o2FdD�J^OZÑ�o'D × J`álJMDÏ]^o�_�D\ÍUo2]lmµ]^DGÑ H × _`c*L
ÐZDGHMH'[dÒ³o2ÐZL¨ØXOZFdT�O�J`H.J^]`L�FIH^Ñ�OZHMH^OPDGF"k=cdOZÐPo-DUJ^cdo2].ÚID\k�H.OZFI_�]Mo2LGHKo%J^cdo2OP]%HKo2FIÒ³OZFdT�]ML�J^o2H2Õ

a.cdoEHKo�_�DGFIÒbÍXOVH × LUÐ»J^o2HKJ=OZHjJMcdoERdÐPDUJjmµDG]lJ^cdoE]Mo2H^OZÒ × L�ÐVH�w aybCd�ezf ÍGo']`H × H!JMcdoERd]^o�Ò³OV_7J^o�Òb]Mo2H^RSDGFIH^o H aybCd�ezf [
L�FSÒìOVHERd]Mo2H^o'FNJ^o�ÒâOZF8ú0OZT × ]Mo�óIÕ ,�D*LURdRIL�]Mo'FNJ�J^]Mo'FIÒIH-L�RdR»o2LU]�OZFýJ^cdoÏÒdL�JMLIÕ�a.cdOZHEÍ\LUÐPOVÒdL\JMo2H�D × ]-Ñ�D³Ò³o2Ð·[
L�FSÒ L�ÐZÐZD\k�H × H+JMDý_'DUFI_'Ð × Òdo"JMcIL\J�J^cdo¸JMcd]^D × TUcIR × J�D�m%LÉQ!]Mo'Ñ�O × Ñ5ÚID\k OZF�Lýp	OPÓ»o2]^o2FNJ^OVL\J^o�Ò Ö o2]^ÍXOV_�o�H
Fdo'J}kjDG]^WbOVH=Ñ�DGHKJ^ÐZØ<L�Ó»o�_7JMo2Ò¸ÎXØìò�á�_�DUFITUo2HKJ^OZDUF¸DUF¸mµDG]^k.L�]`Ò��¨]Mo'ÍGo']`HKo	RIL\JMcIH'[»ðUájJ^cIo�OPFNJMo']`LU_7JMOPDGF<Î»o�J}klo'o2F
_�DGFdTUo�H}JMOPDGF�LUFIÒ+J^cdo�Q®]^o2Ñ�O × ÑBLU_`WXFdD\k=ÐZo2Ò³TGÑ�o'FNJ0ÑÏLU]^W³H2[�L�FIÒ�èGá�JMcdo�Q!]Mo'Ñ�O × Ñ�LG_`WXFdD\k=ÐPo�Ò³TUÑ�o2FGJ
ÑÏL�]MW³H
J^cIo'ÑÏHKo2ÐPÍGo2H2Õ³a.cdo%ÐZo'ÍGo'ÐVHlD�m�JMcdDGH^o	måLG_7JMDU]`H®JMcIL\J=H^OPTGFdO�Þ»_'L�FNJMÐPØÏOZF³Ú × o2FI_�o%J^cI]^D × TUcdR × J=k=OPÐZÐAÎSoEOVÒ³o'FNJ^OPÞIo�Ò"OZF
Ö o�_7J^OZDUFâ÷dÕ
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Residuals versus predicted response
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a.cdo�Rd]MD\ÍXOZH^OPDGFdo2ÒâÎIL�FIÒdk=OZÒXJMcýmµDU]-Ý	HMH × ]^o�Ò*J^]`L\æb_�OVH�ð³Õ ó �*ÎIRIH'[�H^D¸kjo�klD × ÐVÒâo'ÜXR»o2_�J-o2LU_`cÉDUFdo�DUm®J^cIo
J^cI]^o2o<Ý	HMH × ]^o�ÒýÚID\k�H-JMDÉLG_`cdOPo2ÍUoÏJMcd]MD × TGcdR × J�Í\LUÐ × o�H+_'ÐPDNHKobJ^DÉþIÕ ; �*ÎdRIH+OPF�_'LUH^o2H�D�m�ÐZD\k × J^OZÐPO��2L�J^OZDUF�Õ
ô=o2RSo�L\J^OZFdTÏo�LU_`c"o'Ü³RSo2]^OZÑ�o'FNJ=J^cd]Mo'o�JMOPÑ�o2H2[dkloEDUÎ³J`L�OZF<JMcdoEmµDUÐZÐZD\k=OPFdT�L¨ÍUo2]MLUTUo%]^o�H × ÐPJMH-à·a�LUÎdÐZo-óNá7Õ
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a0L�ÎdÐZo"÷³Õ�úI]^DGÑ�a�LUÎdÐZo"÷³[�klob_'L�F8H^o'o�J^cSL\J�FdD\k J^cdoÏ]MDUÐZo�D�m=_�DUFITUo2HKJ^OZDUFýOVHEÑ × _`c8Ñ�DU]Mo�OPÑ�R»DU]^JML�FNJ-mµDG]
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Normal quantile−quantile plot (Assured flows)
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Residuals versus predicted response
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ijDUFSHKo�ã × o'FNJ^ÐZØU[�JMcdobJMcd]MD × TGcdR × J�D�m�L�FßÝ%H^H × ]Mo2ÒýÚID\kõOVH�ÑÏL�OZFdÐZØýL�Ó»o�_7JMo2ÒÛÎXØ ò�á-_'DUFdTGo2HKJ^OZDUFÛDUFÛOPJMH
mµDU]Mk.L�]`ÒÛL�FIÒ ]^o2ÍUo']`H^obRIL\JMc�[!ðUá-J^cdo#OZFGJMo']`LU_�J^OZDUFßÎ»o�J}klo'o2FÛJ^cdo*_'DUFdTGo2HKJ^OZDUFÛÐZo'ÍUo2Ð=L�FIÒ8JMcdo*Ý	HMH × ]^o�ÒßLU_�Ù
WXFdD\k=ÐZo2Ò³TGÑ�o2FNJ�RILG_`WUo'JEÑÏLU]^W³H2[ALUFIÒýèGá	J^cdobñ.ä LU_`WXFdD\k=ÐZo2ÒdTUÑ�o'FNJ%RSLU_`WUo'J�ÑÏLU]^W³H2Õ�Ô­FìJMcdoÏFdo�ÜXJ�H^o2_7JMOPDGF
klo�OVÒ³o2FGJMO�mµØ"J^cdo-ÐZo'ÍGo'ÐVH.D�m0J^cdo�HKo�måLG_7J^DG]MH.k=cIOZ_`c#HKOZTUFIO�ÞS_2L�FNJ^ÐZØ"L�Ó»o�_7J	Ý	HMH × ]^o�ÒbJMcd]MD × TGcdR × J�Õ
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Ô­FâJMcdo�Rd]^o2ÍXOPD × H	H^o2_�J^OZDUFìklo�Ñ�D³Ò³o2ÐPo�Ò*J^cIo�Q®]^o2Ñ�O × Ñ�L�FSÒìÝ	HMH × ]^o�Ò#ÚID\k JMcd]^D × TUcIR × J × J^OZÐPO��'OZFdT#L"H^Ñ�LUÐPÐ
F × Ñ�Î»o'].DUmwRIL�]`L�Ñ�o'J^o']`HlL�FIÒ"Rd]^D\ÍGo2Ò�JMcIL\J�a	ilQÛJMcd]MD × TGcdR × J.OZH.H^o'FIH^OPJ^OZÍUo%J^D�LU_`WXFdD\k=ÐZo2Ò³TGÑ�o2FNJ®ÑÏL�]MWNOZFdTSÕ
Ô­FÉJ^cdOVH-HKo�_7JMOPDGFÉklo�JM]^ØâJ^D#OZÒdo'FNJ^OPmµØ*J^cIo *>(�;)2 � 0,7 06:��,+�*�� 78$��t� � $'+�; � 0,"��=2 +�� &3;D" 0=;<$�����mµDG]Eo2LU_`cý_�ÐVLUHMH�D�m
H^o']MÍNOV_�oG[Xk=cdOZ_`c#klo-Ò³o�ÞIFIoELGHlJ^cdo-ÑÏLU]^WXOZFdT�LUÐPTGDU]MO�JMcdÑÇk=cdOV_`c#]^o�H × ÐPJMH.OZF<J^cdo-cdOZTUcIo2HKJlJMcd]MD × TGcdR × J=Í\L�Ð × o2H
mµDU].JMcdo�_�ÐVLUHMH.D�m
HKo2]^ÍXOV_�oEOZF#_'DUFIH^OVÒ³o']`L\JMOPDGF�Õ

Ô­FìDG]MÒdo']�J^D¸o'Í\L�Ð × L�J^o�k=cdo�JMcdo']�L"måLU_�J^DU]EcILGHEL"R»DGH^O�JMOPÍGo+DG]EFdo'TNL\J^OZÍUo�o�ÓAo2_�J2[�klo+Ñ × HKJ�ÞS]MHKJ�RI]^D\ÍXOVÒ³o
_�DGF³ÞSÒ³o2FI_�olOZFGJMo']MÍ\L�ÐVHwmµDG]
J^cdo.o'Ó»o�_7JMH
OVÒ³o2FGJMO�ÞSo2Ò�LUH0OPÑ�R»DU]^JMLUFGJ
OZF�JMcdo.Rd]^o2ÍXOPD × H
HKo�_7J^OZDUFwÕ¨a.cIDGH^ol_'DUF³ÞSÒdo'FI_'o
OZFGJMo']MÍ\L�ÐVH!_'LUF�Î»o�_�DGÑ�R × J^o�Ò × H^OPFdT 2ªÙªÍ\L�Ð × o2H!]^o�LUÒ�L\J!JMcdo=F × Ñ�Î»o']jD�m�Ò³o'TG]^o2o2H
D�m»mµ]Mo'o2ÒdDUÑ�LGH^H^D³_�OVL\JMo2Ò�k=O�JMc
J^cIo-o']M]^DG]MH2Õ³p × oEJMDÏÐZLG_`WÏD�m�HKRSLU_�oEkloE]^o'mµo'].J^Dâç E\éwmµDU].J^cIoEJ^o2_`cIFdOZã × o�H × H^o2Ò<J^Db_'DUÑ�R × JMoEJ^cdDNHKoEOZFGJMo']MÍ\L�ÐVH
L�FSÒ J^cdoýÒ³o'TG]^o2o2HÏDUm-mµ]^o2o2Ò³DGÑ LGH^H^D³_�OVL\J^o�Ò k=O�JMcüo2LG_`c DGFdoâDUm-J^cdoý_�DUÑ�R»DUFdo2FNJMHÏOZFüD × ]<L�FSL�ÐZØXH^OVH'Õ®a.cIo
DUÎdJML�OZFdo�Ò EUþdc _�DGF³ÞSÒ³o2FI_�o�OPFNJ^o2]^Í\LUÐZH�mµDU]%Q®]^o2Ñ�O × Ñ?L�FSÒ*Ý	HMH × ]Mo2Ò¸ÚSD\k�H�L�]Mo�Rd]Mo2H^o'FNJ^o�Ò#OPFâa0L�ÎIÐPo�H � LUFIÒ
��]^o�HKR»o2_�J^OZÍUo2ÐPØGÕ
Ôªm	JMcdo*OZFGJMo']MÍ\L�Ð�_�DGFNJML�OZFIH�JMcdo*Í\L�Ð × o*þd[
J^cIo'F J^cdo*o'Ó»o�_7JbDUm%JMcdoâ_�DG]^]Mo2H^RSDGFIÒ³OZFdTÉ_'DUÑ�R»DUFdo2FGJbOVH�FdDUJ

HKJML\JMOZHKJ^OV_'LUÐPÐZØ�HKOZTUFdOPÞS_2L�FNJ2ÕNúdDU]®J^cdo%]^o�H}J�[GLUFÏOPFNJ^o2]^Í\LUÐIk=OPJ^c"R»DGH^OPJ^OZÍUo�Í\L�Ð × o�H!OZFIÒ³OV_'L\JMo2H®cdOPTGcdo']®J^cILUF"L¨ÍUo2]MLUTUo
J^cI]^D × TUcdR × J2[»k=cdOZÐPo�L�FâOZFNJ^o']MÍ\L�Ð0k=O�JMcâFdo2TGL\JMOPÍGo�Í\L�Ð × o2H%OZFIÒ³OV_'L\JMo2H%ÐPD\klo']�J^cILUFÉL¨ÍUo2]MLUTUo�J^cI]^D × TUcdR × J2ÕAúdDG]
OZFIH}J`L�FI_'oU[�JMcdo"_'DUF³ÞSÒdo'FI_'oÏOPFNJ^o2]^Í\LUÐ�mµDU]-JMcdobo'Ó»o�_7J�DUm�íM_�DGFdTUo�H}JMOPDGFìDUF8JMcdob]Mo'ÍGo']`HKo�RIL\JMcIï#DUFßQ®]^o2Ñ�O × Ñ
J^cI]^D × TUcdR × J2[�Ò³o2FdD�JMo2ÒÉÎXØ�h o� [�OZHÏàµÙªþIÕ þN÷�è8;I[IÙ­þdÕ þ�óGóNðGá7ÕAa.c × H'[�L#Q!]Mo'Ñ�O × Ñ�ÚID\k k=cdOZ_`cýmåLG_�o2HE_'DUFdTGo2HKJ^OZDUF
DUF#OPJMH�LG_`WXFdD\k=ÐPo�Ò³TUÑ�o2FGJ.RIL�J^c#k=OPÐZÐwLG_`cdOPo2ÍUo%J^cd]MD × TUcdR × J�Í¨LUÐ × o2H.Î»o�J}klo'o'F6h i �Ûþ/r þG÷�èA;�LUFIÒ�h i �8þ/r þ�óGóNð
OZF EGþdcBDUmwJMcdo�_'LGHKo�H'Õ
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� � ����W�( � ��� '"�����bU�� ��% lnY �6o �pWVo � (�%6s �
Ô­F Ö o�_7JMOPDGFâó"klo+H^cdD\klo2Ò<J^cIL�J%JMcdo�JMcd]MD × TGcdR × J�D�m®L"Q®]^o2Ñ�O × Ñ ÚID\køOVH	Ñ�DNH}JMÐPØ#L\ÓAo2_�J^o2ÒìÎXØ¸_'DUFdTGo2HKJ^OZDUF
àåèIòUÕ¦ð�è6c+á�[»LG_`WXFdD\k=ÐPo�Ò³TUÑ�o2FGJ`H.J^D¸Q!]Mo'Ñ�O × Ñ�RILU_`WGo�J`H�à}ò�þdÕ óGè6c+á�[SLG_`WNFID\k=ÐPo�Ò³TUÑ�o'FNJ`H=J^D¸Ý	HMH × ]^o�Ò*RILU_`WGo�J`H
àµóSÕ óXð�c�á7[NJMcdo%OZFNJ^o2]MLG_7J^OZDUF<ÎSo'J}kjo2o'F¸LU_`WXFdD\k=ÐZo2Ò³TGÑ�o2FNJMH�JMD�Q®]^o2Ñ�O × ÑÇRSLU_`WUo'JMHlL�FIÒ<_�DGFdTUo�H}JMOPDGFìàåèNð³Õ¦ð � c�á�[
L�FSÒ�JMcdo=OPFNJMo']`LU_7JMOPDGF+Î»o�J}klo'o2F�Ý	ilC-H�ÒdOP]Mo2_�J^o2Ò�J^D�Q®]^o2Ñ�O × Ñ�L�FIÒ�Ý	HMH × ]^o�Ò�RILG_`WUo'JMH.à·ðdÕ þUó6c�á7Õ�úI]^DGÑ a�LUÎdÐZo
� kjo�m × ]^J^cIo']	H^o'o�J^cSL\J �
òUÕ ���"��� � %
	�	 Z�� ��%%Y S � J^cIoEL¨ÍGo']`L�TGo=J^cd]MD × TUcdR × J.DUm0L�Q!]Mo'Ñ�O × ÑÇÚID\k�H × ÓAo']`H.k=cdo'F<J^cIo�]Mo'ÍGo']`HKo%RIL\JMc
OVHE_�DUFITUo2HKJ^o�ÒßànJMcdo�_�DUFdÞSÒ³o'FS_�o�OZFNJ^o2]^Í\L�Ð�mµDU] $ 9T0"ÐPOZo2H%OPFìJ^cdo�Fdo2TGL\JMOPÍGo�á�[»LUFIÒâ]Mo2LG_`cdo2H	cdOPTGcâÍ\L�Ð × o2H
k=cdo2F¸J^cdoEmµDG]^k.L�]`ÒbRIL�J^c¸OZH	L�ÐVHKD�_�DGFdTUo�H}JMo2Òýà�$T9 . [M$_9<2Ká7Õ
a.cdo2]^o'mµDU]MoU[³ÑÏL�]MWXOPFIT�LG_`WXFdD\k=ÐPo�Ò³TUÑ�o2FGJ.RILG_`WUo�J`H.OZH�o2H^RSo�_�OVL�ÐZÐPØ<OPÑ�R»DU]^JML�FNJ�k=cdo2F¸J^cdo�]Mo'ÍGo']`HKo�RIL�J^c#OZH
_'DUFdTGo2HKJ^o2Ò"à�$T9 0�á7Õ\Ô­F�J^cdOVH�_'LGHKoG[2ÑÏLU]^WXOZFdT	ÒdL�JML%RILU_`WGo�JMH�Ò³DXo2H0FdDUJ
L�Ó»o�_7J0J^cdolRSo2]KmµDG]^ÑÏLUFI_�olHKOZFI_�ojJ^cIo
mµDG]^k.L�]`Ò*RIL�J^cýOZH�ÐZOPTGcGJMÐPØ × J^OZÐPO��'o�Ò�Õ�Ôªml_'DUFdTGo2HKJ^OZDUFâo'Ü³OZHKJMH�DUFìJ^cdo�mµDG]^k.L�]`Ò*RIL�J^cýDU]EDUFÉÎSDUJ^cÉmµDU]MklLU]MÒ
LUFIÒß]Mo'ÍGo']`HKoÏRIL�J^cIH#à�$ 9 . [
DU]($�9 2Ká�[0OPJÏHKo2o'ÑÏH�JMcIL\J�J^cIo<Rd]MD�JMo2_�J^OZDUFßDUm	ÒdL\J`LâRILG_`WUo�J`H�DGFßJ^cIo
mµDG]^k.L�]`ÒbRIL�J^c#OVH=_'L�RSL�ÎdÐZoED�m
Ñ�LUWXOPFdT × R¸mµDU].JMcdo-ÐZDGHKJ�àµDU]�Òdo'ÐVL¨ØUo2ÒSá®LG_`WNFID\k=ÐPo�Ò³TUÑ�o'FNJ.RILU_`WGo�J`H'Õ

ð³Õ ���"��� � %
	�	`Z�� � %OY.l�S � k=cdo'F¸L�Q®]^o2Ñ�O × ÑBÚID\küH × ÓAo']`H!mµ]MDUÑÇ_�DGFdTUo�H}JMOPDGFÏDUFÏJMcdo�]^o2ÍUo']`H^o�RIL\JMc�[NJ^cdo2F
LG_`WNFID\k=ÐPo�Ò³TUÑ�o'FNJ.RILU_`WGo�J`HjcSL¨ÍUo%J^D�ÎSo-ÑÏLU]^WGo2Ò"LGH=Q!]Mo'Ñ�O × Ñ�à^� $_9�)50�á7ÕIñlo�H}J^Ùªä!Ó»DG]KJ�LU_`WXFdD\k=ÐZo2ÒdT�Ù
Ñ�o'FNJ�RILU_`WGo�JMH�OPF8JMcdOZH�_'LGHKobLU]^oÏFID�J+LGÒ³o2ã × L�J^o"H^D#J^cIL�J�Q®]^o2Ñ�O × Ñ ÚID\k�H-]Mo2LG_`cÉJMcdo'OZ]�R»o']^mµDU]MÑÏL�FI_'o
TGDGL�Ð!à�� $T9U,�0�á�Õ��wLGH}JMÐPØG[dOPm0FdDb_'DUFdTGo2HKJ^OZDUF¸OZH�Rd]^o�HKo2FNJ.DGF¸J^cdo-]Mo'ÍGo']`HKo�RIL\JMc�[³JMcdo'F*o2ÍUo'F#ñlo2HKJKÙ­ä�ÓADU]^J
LG_`WNFID\k=ÐPo�Ò³TUÑ�o'FNJ.ÑÏL�]MWNOZFdT�OVH�_'LURIL�ÎdÐZoED�m
D�ÓAo']MOPFIT�L�H × HKJML�OZFdo�Ò<]`L\JMo�J^DbQ!]Mo'Ñ�O × ÑÇÚID\k�H�à^� $T9U, . [
LUFIÒ6� $�9U,�2jDUÓ»o2]=cdOZTUcdo2].J^cILUF"JMcdo�L¨ÍUo2]MLUTUo�JMcd]MD × TGcdR × J-h i á7Õ

èdÕ ���"��� � %
	�	`Z�����%%Y l � ]^o2TGL�]`Ò³ÐZo2HMH�D�m=_�DUFITUo2HKJ^OZDUFw[SJMcdo"Q®]^o2Ñ�O × Ñ�ÚSD\k�H-LU_`cdOZo'ÍGo�Î»o�J^J^o2]-J^cd]MD × TUcdR × J
k=cdo2FýJ^cdo2OP]�LG_`WNFID\k=ÐPo�Ò³TUÑ�o'FNJ`H%LU]^o�ÑÏL�]MWUo2ÒÉLUHEÝ	HMH × ]^o�Ò�à��`9 +³á7Õ�Ô­FÉJ^cIOZH�_2LUH^oU[�LU_`WXFdD\k=ÐZo2ÒdTUÑ�o'FNJ
JM]ML�æÏ_�o'Ü³_'o'o�Ò³OPFIT+JMcdo�L�TG]^o2o2ÒXÙ × R»DUF<Rd]^DUÞIÐZoE_2L�F#H}JMOPÐZÐ�TGo�J.J^]`L�FIH^Ñ�O�J^J^o�Ò¸LGH=ñlo2HKJKÙ­ä�ÓADU]^J2[

óIÕ ���"��� � %
	�	`Z�� � %OY l j � Q!]Mo'Ñ�O × Ñ�ÚSD\k�H�LU_`cdOZo'ÍGoÏcdOZTUcdo2]�J^cI]^D × TUcdR × JMH�k=cdo'F8JMcdo'OZ]+Ý	ilC-H+Ò³DâFdDUJ
× JMOPÐZO��'oâJMcdoÉHML�Ñ�oâH^o']MÍXOZ_'oâ_�ÐVLUHMH"LUH"Ý	ilC-H"Ò³OZ]^o�_7JMo2Ò J^D�Ý	HMH × ]Mo2Ò ÚSD\k�Hâàå_'DUF³ÞSÒdo'FI_'oìOZFGJMo']MÍ\L�ÐVHbL�]Mo
Fdo2TGL�J^OZÍUoEk=cdo'F6� �|9 )8)w[/� ��9W+�+»[dDU]-� �|9U,Z,�á7Õ
ijDUFSHKo�ã × o'FNJ^ÐZØU[AJMcdobH}JM]ML�J^o2TUØâÐZo2LGÒ³OPFIT<JMD*cdOZTUcdo2]�Q!]Mo'Ñ�O × Ñ1J^cI]^D × TUcdR × J�Í\L�Ð × o2H2[�OVH�J^DâLU_`WXFdD\k=ÐZo2ÒdTUo

Q!]Mo'Ñ�O × Ñ ÒIL\JML�RILG_`WUo'JMH.k=OPJ^c*Ý	HMH × ]^o�Ò<RSLU_`WUo'JMH2Õ³Ôªm�JMcdo�]Mo'ÍGo']`HKoEa	ilQ RIL\JMc*OZH�_'DUFdTGo2HKJ^o�Ò�[XJ^cdD × TUcw[³J^cdo2F
Q!]Mo'Ñ�O × Ñ Ý	ilC-H.cIL¨ÍGo	JMDÏÎSo-ÑÏLU]^WGo2Ò"LGH=Q!]Mo'Ñ�O × Ñ#Õ

Ý	H<LÛFdDUJ^oU[jkjoÉHKcdD × ÐVÒüH^L¨ØG[�J^cSL\J<OZFëD × ]"o�Ü³R»o']MOPÑ�o2FGJ`HbkloâcILGÒ�FdD�J#HKR»o2_'O�ÞS_2L�ÐZÐPØ Rd]MD\ÍXOZH^OPDGFdo2Ò�mµDG]
LU_`WXFdD\k=ÐZo2ÒdTUÑ�o'FNJ=RILU_`WGo�J`H�L�FIÒ¸JMcdo']Mo�mµDG]^o-klo�klD × ÐVÒ¸o�Ü³R»o2_7JEHKÐZOZTUcNJ^ÐZØ<Ò³OPÓAo']Mo'FNJ	]Mo2H × Ð�J`H=mµDG]�RSDGOPFNJEèd[ILUFIÒ
ó�OPF*_2LUH^o�kloEcILUÒ�Õ

� 
�R � ����W�( � ��� '"�����bU�� ��% j ��� WVY ��#�� (�%6s �
êýo®cIL¨ÍGo®HKo2o'F�OZF Ö o�_7JMOPDGF�ó=J^cSL\J0Ý%H^H × ]Mo2ÒEÚSD\k�H�J^cI]^D × TUcdR × JwOVHwÑ�DGHKJ^ÐZØ-L\ÓAo2_�J^o2Ò�ÎNØE_�DGFdTUo�H}JMOPDGFbà^; � Õ è8;dc�á�[
J^cIo!OPFNJMo']`LU_7JMOPDGF%Î»o�J}klo'o2F�LU_`WXFdD\k=ÐZo2Ò³TGÑ�o'FNJMHSJ^D�Ý%H^H × ]Mo2Ò�RILG_`WUo�J`H�L�FIÒ-_'DUFdTGo2HKJ^OZDUF�à��³Õ ; � c�á7['LUFIÒELU_`WXFdD\k=ÐPÙ
o2ÒdTUÑ�o'FNJMH�J^D"ñlo�H}J^Ùªä!Ó»DG]KJ	RSLU_`WUo'JMH�àKòUÕy�8��c+á�ÕSúI]^DGÑ JMcdo+_'DUF³ÞSÒdo'FI_'o�OPFNJMo']MÍ¨LUÐZH	Rd]Mo2H^o'FNJ^o�Ò<OZFìa0L�ÎdÐZox�³[Iklo
_'LUF"m × ]KJMcdo']	Òdo']MOPÍGo	JMcIL\J �
òUÕ ���"��� �$%
	�	`Z�� � %OY S � Ý	HMH × ]Mo2ÒëÚID\k�H¸RSo2]KmµDG]^Ñ R»DNDG]^ÐZØ�k=cdo'F,J^cIo'OZ]<mµDG]^k.L�]`Ò�RIL�J^c�OVH#_�DGFdTUo�H}JMo2Ò
à�$_9 . ?C$T9 2Ká�Õ
a.cdo%Ý	HMH × ]Mo2Ò�H^o']MÍXOZ_'olOVH®L-HKJML�J^OVH}JMOZ_2L�ÐIH^o']MÍXOZ_'o=k=cdOV_`c�OVH!_'DUFNJ^]`LU_�J^o2Ò+JMDEmåLU_�o	ÐPo�H^H�ÐZDGHMH0J^cSL�Fbñ.ä8OPFb_2LUH^o
DUmj_�DGFdTUo�H}JMOPDGF�Õ»a.cIo']Mo�mµDU]MoU[»OPJMH%J^cd]MD × TUcdR × J�OVH%L�Ó»o�_7JMo2ÒÉÎNØ*_'DUFdTGo2HKJ^OZDUFâDGFâJ^cIo�mµDG]^k.L�]`Ò#RIL\JMcìÑ × _`c
Ñ�DU]Mo�J^cILUF*Q!]Mo'Ñ�O × ÑÇÚID\k�HEàåL�Ñ�OZFdOPÑ × Ñ JMcd]MD × TGcdR × J	H^o']MÍXOZ_'o�á7Õ

ð³Õ ���"��� � %
	�	`Z�����%%Y j.S � OPm�DUFIÐPØ�J^cIo�]Mo'ÍGo']`HKo	RIL\JMc"OVHl_'DUFdTGo2HKJ^o�Òâà�$_9W0�á�[XJ^cdo2F"ÚID\k�HlH^cdD × ÐVÒÏRd]MD�JMo2_�J
JMcdo'OZ]%Ý	ilC-H	ÎNØ¸H × ÎIH^_']^OZÎdOZFdT�J^cIo'Ñ&J^D"LbRd]^D\ÍXOVHKOZDUFIo2Ò¸_�ÐVLUHMH=D�m!H^o']MÍNOV_�oGÕdÔªm!DUFIÐPØ"J^cdo�mµDU]MklLU]MÒ<RIL\JMc*OZH
_'DUFdTGo2HKJ^o2Ò*à�$T9 . á7[NOPJjOVH®Î»o�J^J^o']lOPm�ÚID\k�H!]Mo2_'o'OZÍUo�Ý	ilC-H�JMcIL\J.Ò³D�FID�J®Î»o'ÐZDUFdT�J^D�L�]ML�J^o'Ù�ÐZOPÑ�OPJ^o�ÒÏ_�ÐVLUHMH
DUmAH^o']MÍXOZ_'oUÕUúIDU]
J^cIo=J^cdOZ]`Ò�_2LUH^o-à�$T9W2Ká�[�k=cdo2FÏÎSDUJ^c�RIL\JMcIH!LU]^o�_'DUFdTGo2HKJ^o2Ò�[\kjo�H^o'o.JMcIL\J!OPJ®OVH�ÎSo'JKJMo']®OPm
Ý%H^H × ]Mo2Ò�ÚID\k�H!H^o'FSÒ�J^cdo2OP]lÝ	ilC-H!LUHjñlä	Õ�êýo	Î»o'ÐZOPo2ÍUo=JMcIL\J!JMcdOVH!]Mo2H × Ð�JlH}JMo'ÑÏH�mµ]MDUÑ�J^cdo�måLU_7J®J^cIL�J®J^cIo
mµDG]^k.L�]`ÒbRIL�J^c#_�DGFGJ`L�OZFIH.L�F#L�TGTU]Mo'TGL�J^OZDUFÏR»DUOZFNJ.k=cIOZ_`c¸ÑÏL�WUo�HjÚID\k�Hjmµ]^DGÑ Fdo�J}klDU]MW³H=ð�LUFIÒ<è�Î»o'cIL¨ÍGo
OZF*HKOZÑ�OPÐVL�]=k.L¨Ø³H'Õ



èdÕ ���"��� � %
	 	`Z�����%%Y � � ÐVLUHKJ^ÐZØU[GO�JjOZH®ÎSo'JKJ^o2]jOPmwñlo2HKJKÙ­ä�ÓADU]^J�J^]`L\æb_=Ò³DXo2H®FdD�J × J^OZÐPO��'o	J^cdo%Ý	HMH × ]Mo2ÒÏH^o']MÍXOZ_'o
_'ÐZLGH^HjmµDU].OPJMH=Ý	ilC-H ?XOPF¸H × _`c#L�_'LUH^oEÝ	HMH × ]Mo2ÒbÚID\k�HjcIL¨ÍUo%J^D�_�DGÑ�R»o�JMoEk=O�JMc¸Ý%H^H × ]Mo2ÒXÙªÑÏL�]MWUo2Ò"Ý	ilC-H
mµDG]�]Mo2H^D × ]M_'o2H�àåOPFSÒ³o'o�ÒâD�JMcdo']EÑ�o2LGH × ]^o2Ñ�o2FNJMH=J`L�WGo'FâJMcd]MD × TGcdD × J%J^cdo�o�Ü³R»o']MOPÑ�o2FGJ`HEHKcdD\k JMcIL\J-H × _`c
L�_�DGÑ�ÎdOZFIL�J^OZDUF¸ÐPo�LUÒdHlJMD�J^cdo-ÐVL�]MTUo�H}J.F × Ñ�Î»o']=DUm0]Mo�JM]MLUFIHKÑ�OVH^H^OZDUFIH®mµDU]�Ý%H^H × ]Mo2Ò"ÚID\k�HMá�Õ
a.cdo2]^o'mµDU]MoU[GJ^cdoEDURdJ^OZÑ�LUÐ�H}JM]ML�J^o2TUØ�mµDU]=Ý	HMH × ]^o�ÒbÚSD\k�H®OVHlJ^D�ÑÏL�]MWÏÝ	ilC-HlLGH.Q!]Mo'Ñ�O × Ñ DU]=Ý	HMH × ]^o�ÒbOZF

Fdo'J}kjDG]^W³H=k=OPJ^cì_'DUFdTGo2HKJ^o�Ò<]Mo'ÍGo']`HKo-RSL\J^cSH'[»L�FIÒ*LGH	ñ.äëOZF*Fdo�J}klDU]MW³H=k=cdo']Mo-JMcdo�]Mo'ÍUo2]MH^o�a	ilQëRIL�J^cIH%L�]Mo
ÐZOPTGcGJMÐPØ × J^OZÐPO��'o�Ò�Õ

� �ìÀdÌ�Ä»¿dÅKÄAÌ ��Ì�¾%Â 
��õÄ�Å��w¾j¿ È@Ì
À �=ÅK¾ ���j¿³ÀdÌ0¿L� �®Å����

Ô­F�J^cdo.Rd]Mo'ÍXOZD × H
H^o2_�J^OZDUF�[�klolOZÒ³o2FNJ^OPÞIo2Ò+J^cIo=DUR³JMOPÑÏL�ÐdLG_`WXFdD\k=ÐPo�Ò³TUÑ�o2FGJ
ÑÏL�]MWXOPFdTEHKJ^]`L\J^o2TUOZo2H�mµDU]!Q®]^o2Ñ�O × Ñ
L�FSÒ�Ý	HMH × ]^o�Ò�ÚID\k�H'Õ�a.cdDGH^ojHKJ^]`L\JMo'TGOPo�H�Ò³o'R»o'FSÒ�DUFEJMcdolÐPo2ÍUo'ÐGD�mI_'DUFdTGo2HKJ^OZDUF-DUFEmµDG]^k.L�]`ÒEL�FIÒ�]^o2ÍUo']`H^o�RIL\JMcIH'[
L�FSÒìH^cdD × ÐVÒ*JMcdo']Mo�mµDG]^o+ÎSoÏH^RSo�_�OPÞS_�J^D¸RIL�]^J^OV_ × ÐVL�]�Fdo'J}kjDG]^W³H2ÕSÔªJEOZH�cdD\klo'ÍGo']�Ò³O�æb_ × Ð�J�[�O�mlFdD�JEOZÑ�R»DGHMH^OPÎdÐZoU[
J^D*RI]^o�Ò³OZ_�J-J^cdo"ÐPo2ÍUo'Ð®D�m=_�DUFITUo2HKJ^OZDUFýDUFýJMcdob]Mo'ÍUo2]MH^o�RIL\JMc�àåo2H^RSo�_�OVL�ÐZÐPØýHKOZFI_'o�J^cdOVH�RIL�J^c8ÑÏL¨ØÉ_`cILUFdTUo�OZF
J^OZÑ�o-Ò × o�J^D�]^D × J^OZFdTXá7[dL�FSÒbÑÏL�]MWXOPFdT�Ý	ilC-H.Ò³o'R»o'FIÒdOPFdT�DGF"JMcdo'OZ]=HKD × ]M_'o�LUFIÒ"Òdo2HKJ^OZFIL\JMOPDGF<RILUOP]lOZÑ�R»DGH^o2H
L�]ML�J^cdo2]=ÐZLU]^TGo%D\ÍGo']Mcdo2LGÒ�Õ

Ô­F�JMcdOVH0H^o2_�J^OZDUF�[¨klojOVÒ³o2FGJMO�mµØ+L%H × Î³ÙªDUR³JMOPÑÏLUÐXLG_`WXFdD\k=ÐPo�Ò³TUÑ�o2FGJ�Ñ�LU]^WXOZFdT%HKJ^]`L\JMo'TGØU[�k=cdOZ_`c�H}JMOPÐZÐ³ÐZo2LUÒIH�JMD
cdOZTUcdo2]lQ®]^o2Ñ�O × ÑÇLUFIÒbÝ	HMH × ]^o�Ò�J^cI]^D × TUcdR × JMH2[UÎ × Jlk=cdOV_`c"FID�ÐZDUFdTGo']jÒdo'R»o'FIÒdHjDUF"J^cdo%Fdo�J}klDU]MW�HKR»o2_'O�ÞS_2H'Õ
êýo.J^cdo2F�H^cdD\k J^cIL�J�J^cdOVH�ÑÏL�]MWXOPFdTEHKJ^]`L\J^o2TUØ�LG_`cdOZo'ÍUo�H�J^cd]MD × TGcdR × J!_'ÐPDNHKolJ^DEJMcdo=DURdJ^OZÑ�LUÐ³Í\L�Ð × o2H
DGÎ³JMLUOPFdo�Ò
OZF<JMcdo-Rd]Mo'ÍXOZD × H.H^o2_7JMOPDGF�[ILUFIÒ"D × J^R»o']^mµDU]MÑÏHlJ^cdo*í^ÎSo�H}J^Ù�o'Ó»DG]KJ=ÑÏL�]MWXOPFITGï × HKo�Ò"ÎXØ"Òdo�måL × Ð�J�Õ

Ö o�_7J^OZDUFSH+óýL�FIÒ�÷âH^cdD\klo2ÒßJ^cIL�J�OZF _2LUH^o2H+D�m%_'DUFdTGo2HKJ^OZDUFßDGFßJMcdo#]^o2ÍUo']`H^o"a	ilQ RSL\J^cw[!Ý	ilC-H�cIL¨ÍGo
J^D*Î»oÏRd]MD�JMo2_7JMo2Ò�Õ�Ô­FÛH × _`c8_'LUH^o2H2[�Q!]Mo'Ñ�O × Ñ�LUFIÒÉÝ%H^H × ]Mo2ÒìÚID\k�HEÎ»o'Fdo'ÞdJ�k=cdo2FìJMcdo'OZ]�LU_`WXFdD\k=ÐZo2ÒdTUÑ�o'FNJ
RILG_`WUo�J`H	Î»o'ÐZDUFIT"JMD¸L"Rd]^D\ÍXOVHKOZDUFIo2Òâ_'ÐZLGH^H%D�mjH^o']MÍXOZ_'oUÕ �*DU]Mo+H^R»o2_�OPÞS_2L�ÐZÐPØG[»klo�WNFID\k mµ]^DGÑ Ö o2_�J^OZDUFý÷bJ^cSL\J �
àµOná�]Mo'TGLU]MÒdÐPo�H^H�D�m�_'DUFdTGo2HKJ^OZDUF�[�Q®]^o2Ñ�O × Ñ5ÚID\k�H�R»o']^mµDU]MÑ@J^cIo¸Î»o2HKJbk=cdo2F JMcdo'OZ]bÝ	ilC-H�L�]Mo<ÑÏL�]MWUo�Ò LGH
Q!]Mo'Ñ�O × Ñ�àåo�ÓAo2_7J%D�m � DGF#Q®]^o2Ñ�O × Ñ J^cd]MD × TGcdR × J7á7[wàåOPOná=Q®]^o2Ñ�O × ÑÇÚSD\k�H=LU_`WXFdD\k=ÐZo2Ò³TGo2Òbk=OPJ^câQ®]^o2Ñ�O × Ñ
RILG_`WUo�J`H.RSo2]KmµDG]^Ñ ÎSo'JKJMo']	k=cIo'FâÝ	HMH × ]^o�ÒbÚSD\k�H�Ò³DÏFdDUJ × H^oEJ^cdo�Q®]^o2Ñ�O × Ñ&HKo2]^ÍXOV_�o-_�ÐVLUHMHlmµDU]�J^cdo2OP]�Ý	ilC-H
àµo'Ó»o�_7JED�m>� � DUFìQ®]^o2Ñ�O × Ñ J^cd]MD × TUcdR × J`á7[AL�FSÒßàµOZOPOná%Ý	HMH × ]Mo2Ò¸ÚSD\k�H�R»o']^mµDU]MÑ&Î»o�J^J^o2]%k=cdo2Fìñlo2HKJKÙ­ä�ÓADU]^J
ÚID\k�H%]^o�_�o2OPÍGo+ñ.ä�Ý	ilC-H�àµo'Ó»o�_7J-D�m4" DGFÉÝ	HMH × ]^o�Ò#J^cI]^D × TUcdR × J`á�ÕAa.cIo']Mo�mµDU]MoU[»ÑÏL�]MWXOPFdT¸H}JM]ML�J^o2TUOZo2H	J^cIL�J
L�]Mo	RI]MLG_7J^OV_'LUÐSk=cIOPÐZo%ÑÏLUOPFNJMLUOPFIOPFdT�L�TGDND³Ò"RSo2]KmµDG]^ÑÏL�FS_�o�mµDG]jÎ»D�JMc<Q®]^o2Ñ�O × Ñ LUFIÒbÝ	HMH × ]^o�ÒÏÚID\k�H2[XL�]Mo�J^cIo
DUFIo2H�Ò³o2HM_�]MOZÎSo�ÒßÎXØ�� 9 )w[&"S9 ,bL�FSÒ � 9 +8DU] � 9 ,¨Õ�a.cdo¸JMcd]^D × TUcIR × JÏLU_`cdOZo'ÍGo2ÒÛÎXØ Ý%H^H × ]Mo2Ò
ÚID\k�H®mµDU]lJ^cIDGH^o%H^RSo�_�OPÞS_EH}JM]ML�J^o'TGOPo�H!OVHlRd]^o�HKo2FNJ^o2ÒbOPF#a�LUÎdÐZo ;<àåa0L�ÎdÐZo ;+OVHlL�RIL�]^J.D�m�a0L�ÎdÐZo�ó�Rd]Mo2H^o'FNJ^o�ÒbOZF
Ö o�_7J^OZDUF#óSÕ ðGá7Õ
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úd]MDUÑõa0L�ÎdÐZo:;d[Nklo	HKo2o=J^cSL\J®JMcdo�JMcd]MD × TGcdR × JlÍ¨LUÐ × o2H®LG_`cdOZo'ÍUo�Ò�ÎXØ�Ý%H^H × ]Mo2Ò�ÚID\k�H®L�]Mo	HKOZÑ�OPÐVL�]�[Uo'Üd_�o'RdJ
mµ]MDUÑõJ^cIo�_2LUH^o%k=cdo2FbJMcdo%]Mo'ÍGo']`HKo�a	ilQßRIL�J^c¸OZH._'DUFdTGo2HKJ^o2Ò�ÕNúIDU]jJ^cdoEÐVL\JKJMo']=_'LGHKoG[NÝ%H^H × ]Mo2Ò<LU_`WXFdD\k=ÐZo2Ò³TGo�Ù
Ñ�o'FNJMH�ÐPo�LUÒ"J^D�cdOZTUcdo2]�Ý	HMH × ]Mo2Ò"J^cI]^D × TUcdR × J2Õ

a.cdo2]^o'mµDU]MoU[SL"Rd]`LU_7JMOZ_2L�Ð0L�FIÒ*ØGo�J�DUR³JMOPÑÏL�Ð�HKJ^]`L\JMo'TUØ#H^o'o'ÑÏH	J^D<ÎSo+J^cdo+DUFdo+k=cdo']Mo�o�LU_`c*ÚSD\kø]^o�_�o'OZÍUo�H
LU_`WXFdD\k=ÐZo2ÒdTUÑ�o'FNJMHEOZFÛJMcdo<HML�Ñ�o<_'ÐZLGH^H�D�m	H^o']MÍNOV_�oGÕ ÖX× _`c�LâH}JM]ML�J^o2TUØ8_'L�FÛÎ»o"o�LUH^OPÐZØýOPÑ�RdÐZo'Ñ�o'FNJMo2ÒÛÎXØ8L
Fdo'J}kjDG]^WA[�OPm	a	ilQøOZÑ�RIÐPo2Ñ�o2FNJML\JMOPDGFIH�LU]^oÏÑ�D³Ò³OPÞIo2Ò HKD*JMcIL\J�LU_`WXFdD\k=ÐZo2Ò³TGÑ�o2FNJ�RILU_`WGo�JMH�_�DURXØìJ^cdo<Ñ�LU]^W
D�m.JMcdo"RILG_`WUo'J2[�JMcdo'Ø8LU_`WXFdD\k=ÐZo2ÒdTUoUÕwÔ­F8J^cdOVH+H^o2_�J^OZDUFÛklobo'Í\LUÐ × L�J^oÏJMcdo"R»o']^mµDU]MÑÏL�FI_'oÏD�m=JMcdOZH�RIL�]^J^OV_ × ÐZLU]
ÑÏL�]MWXOPFdTEHKJ^]`L\J^o2TUØ-ÎXØ�_'DUÑ�RIL�]MOZFdT	OPJ!k=O�JMc�J^cdo.DURdJ^OZÑ�LUÐdH}JM]ML�J^o2TUØ-OVÒ³o'FNJ^OPÞIo�Ò+OZF Ö o2_�J^OZDUF�óI[�L�FSÒ�JMcdo�Ò³o�måL × ÐPJ
HKJ^]`L\J^o2TUØG[Sk=cdo2]^o�L�ÐZÐ�Ý	ilC-HEL�]Mo�ÑÏL�]MWUo�ÒìLUHEñ.ä�ÕAú0OPT × ]Mo �"Ò³OVHKRdÐVL¨Ø³H%J^cdo�L¨ÍUo2]MLUTUo-JMcd]^D × TUcIR × J-LU_`cdOZo'ÍGo2Ò
ÎXØ"Q!]Mo'Ñ�O × Ñ LUFIÒ#Ý	HMH × ]Mo2Ò"ÚID\k�H × FSÒ³o'].JMcdDGH^o�J^cd]Mo'o�LG_`WNFID\k=ÐPo�Ò³TUÑ�o'FNJlÑ�LU]^WXOZFdTÏH}JM]ML�J^o2TUOZo2H2Õ

úd]MDUÑ&ú0OPT × ]^o(�+kjo�H^o'o�J^cIL�J�J^cdo+DUR³JMOPÑÏLUÐ�LU_`WXFdD\k=ÐZo2ÒdTUo'Ñ�o2FGJ=ÑÏL�]MWXOPFITbH}JM]ML�J^o'TGØbÑÏL¨Ø<OZÑ�Rd]MD\ÍUoERSo2]KÙ
mµDU]MÑÏL�FI_'o-ÎXØ¸ð�þ6cõD\ÍGo']lJ^cdo�J^cd]MD × TGcdR × J�LU_`cdOZo'ÍGo2Ò<k=cdo'FâÝ	ilC-H=LU]^o-ÑÏL�]MWUo�Ò<LGH�ñ.äøàåÝ%H^H × ]Mo2Ò<ÚID\k�H=OZF
,�o'J}kjDG]^W ò<LG_`cdOZo'ÍUo"ðUþdc�cdOZTUcdo2]�JMcd]^D × TUcIR × J+k=cIo'F LUÐPÐjJ^cdo<ÚID\k�H+L�]Mo"LU_`WXFdD\k=ÐZo2Ò³TGo2Òýk=OPJ^c�Q®]^o2Ñ�O × Ñ



RILG_`WUo�J`H�Ù�_2LUH^o"R³ÙªR³ÙªRßÙ-]ML�J^cdo2]�J^cILUF k=OPJ^c�ñjo�H}J^Ùªä!Ó»DG]KJ�RILU_`WGo�J`H�Ù�_'LGHKo<Î³ÙªÎ³Ù�Î»á7Õ�ú × ]^J^cIo']MÑ�DG]^oG[
kjo¸HKo2o
J^cSL\J®JMcdo�Ñ�LU]^WXOZFdT�HKJ^]`L\JMo'TUØG[Uk=cdo2]^o	o2LU_`cbÚID\k�]^o�_�o'OZÍUo�H®Ý	ilC-H®ÎSo2ÐPDGFdTUOZFdT-JMD�J^cIo�HML�Ñ�o	_'ÐZLGH^HlLUH!J^cdoEÒdL\J`L
RILG_`WUo�J`H'[IRSo2]KmµDG]^ÑÏH=klo'ÐZÐwOZFâÑ�DGHKJ	_'LGHKo�H�L�FIÒ#OZFIÒ³o2RSo2FIÒ³o2FGJMÐPØ#DUm0JMcdo�ÐZo'ÍGo'Ð�D�m!_�DGFdTUo�H}JMOPDGF<DGF#J^cdo�mµDU]MklLU]MÒ
L�FSÒ"]Mo'ÍGo']`HKo�RIL\JMcIH.mµDG]=ÎSDUJ^c*Q!]Mo'Ñ�O × Ñ L�FSÒ<Ý%H^H × ]Mo2Ò"ÚID\k�H'Õ
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Ô­FëH × Ñ�ÑÏLU]^ØG[�O�mEFdDßH^RSo�_�OPÞS_#WXFdD\k=ÐPo�Ò³TUo¸D�m�J^cIoâÐPo2ÍUo2Ð=D�m-_�DUFITUo2HKJ^OZDUF�DUF J^cIo*]^o2ÍUo']`H^o<RIL�J^c�o�Ü³OVH}J`H'[

J^cIo'FßJMcdo¸Ñ�LU]^WXOZFdTìHKJ^]`L\JMo'TUØ8DUm	LU_`WXFdD\k=ÐZo2Ò³TGOPFdT*RSLU_`WUo'JMH+k=O�JMcßJMcdo¸ÒIL\JMLìRILU_`WGo�J�ÑÏLU]^W³H+ÐPo�LUÒdH�J^DÉcdOPTGc
J^cI]^D × TUcdR × J�Í\L�Ð × o2HEmµDG]�Î»D�J^cÛQ®]^o2Ñ�O × Ñ#[wLUFIÒ8Ý	HMH × ]Mo2ÒÉÚID\k�H2ÕH[�D\klo'ÍGo']�[AO�m=Fdo'J}kjDG]^WìH^R»o2_�OPÞS_2H-OPFSÒ³OZ_2L\JMo
J^cSL\J	]Mo'ÍGo']`HKoEa	ilQ�RIL\JMcIH=OZFI_�Ð × Ò³o+HKÐZD\k�DG]�cdOZTUcdÐZØ<_'DUFdTGo2HKJ^o2Ò<ÐZOPFdW³H2[³J^cIo'FâQ!]Mo'Ñ�O × Ñ LUFIÒ#Ý	HMH × ]^o�Ò"ÚSD\k�H
k=OZÐPÐ=]Mo2LG_`cßcdOZTUcdo2]�JMcd]^D × TUcIR × JÏÍ\L�Ð × o2H�OPm	J^cIo'ØÛTUo'J�LG_`WXFdD\k=ÐPo�Ò³TUo�ÒÛk=OPJ^c�Q!]Mo'Ñ�O × Ñ¸[�LUFIÒ Q®]^o2Ñ�O × Ñ@DG]
Ý	HMH × ]^o�Ò"RSLU_`WUo'JMHl]Mo2H^RSo�_7J^OZÍUo2ÐPØGÕ

� � Á®¾	Ä �^Ã �XÅ}Áj¾ �ýÆ@�üÅ%�XÄ�Ã ���XÅ}Á®¾

ilL�]M]MØNOZFdTÉD × J�o�Ü³R»o']MOPÑ�o'FNJ`H+OZF�LÉp%O�ÓAo']Mo'FNJMOZL�J^o2Ò Ö o']MÍXOZ_'o2H�Fdo'J}kjDG]^WA[0D�ÓAo']MOPFdTìJ^cd]Mo'o*_'ÐZLGH^H^o2H+D�m%H^o']MÍXOZ_'o
àåQ®]^o2Ñ�O × Ñ#[wÝ%H^H × ]Mo2Ò8L�FSÒýñlo�H}J^Ùªä!Ó»DG]KJ7á7[�kloÏcIL¨ÍUo�OZFNÍGo2HKJ^OZTGL�J^o2ÒìJ^cIobo�ÓAo2_�J�D�m=LU_`WXFdD\k=ÐZo2Ò³TGÑ�o'FNJ�RSLU_`WUo'J
ÑÏL�]MWXOPFdTS[�LUFIÒ�_'DUFdTGo2HKJ^o�Ò�� × FS_�DUFITUo2HKJ^o�Ò�mµDU]MklLU]MÒ��¨]Mo'ÍUo2]MH^o0RIL\JMcIH'[¨DGFGJMD%a	ilQìJ^cd]MD × TUcdR × J2Õ¨êÉolcIL¨ÍGojHKJ × ÒXÙ
OZo2Ò�L�FIÒ�ã × LUFGJMO�ÞSo2Ò�J^cdo�o'Ó»o�_7J!DUmSJMcdo=OZÒdo'FNJ^OPÞIo2Ò+måLG_7J^DG]MH
DGFNJ^D�J^cdo�J^cd]MD × TGcdR × J�DUmSJMcdo=Rd]MD\ÍNOVH^OPDGFdo2Ò+_�ÐVLUHMHKo�H
D�mAHKo2]^ÍXOV_�oG[¨LUFIÒ+kjolcIL¨ÍUolOVÒ³o'FNJ^OPÞIo�Ò�JMcdo.ÐPo2ÍUo2ÐZH0D�mSJ^cdDNHKolmåLG_7J^DG]MH�JMcIL\J�ÐZo2LUÒ�J^DEDGR³J^OZÑÏL�ÐXJ^cI]^D × TUcdR × J0Í\LUÐ × o�H'Õ

a.cdo-L�FSL�ÐZØXH^OVH.D�mwJMcdo�_'DUÐZÐPo�_7J^o�Ò"]Mo2H × ÐPJMH=H^cdD\k�HlJ^cSL\J	a	ilQ�J^cd]MD × TUcdR × J�OZH=H^o'FIH^OPJ^OZÍUo�J^Db_'DUFdTGo2HKJ^OZDUF"DGF
J^cIo-]^o2ÍUo']`H^o%a	ilQ RIL\JMc�[XJ^cIo']Mo'ÎXØ"_�DGF³ÞI]MÑ�OPFdT�JMcdoE]^o�H × ÐPJMH.DGÎ³JMLUOPFIo2Ò<ÎNØ"Ñ�D³Ò³o2ÐPOZFdT�J^cIo�a	ilQ�Î»o'cSL¨ÍNOZDU].OZF
LUH^ØXÑ�Ñ�o'J^]MOZ_�Fdo'J}kjDG]^W³H2[Xk=O�JMc#H^ÐZD\k�DU]=_'DUFdTGo2HKJ^o2Ò<]Mo'ÍUo2]MH^oEa	ilQ�RSL\J^cSH-ç�ò¨ð¨éªÕ

ijDUFSHKo�ã × o'FNJ^ÐZØU[»ÎdOPÙªÒ³OZ]Mo2_7JMOPDGFIL�ÐZOPJ}Ø*D�m!JM]ML�æÏ_+Ñ × H}J-Î»o+J`L�WGo'FìOZFNJ^D#LU_2_�D × FGJ�OPF Ö o2]^ÍXOV_�o ��o'ÍGo'Ð Ö R»o2_'O�ÞdÙ
_'L�J^OZDUFIH+L�FIÒ HKR»o2_'OZLUÐjRd]MD\ÍXOZH^OZDUF8Ñ × HKJ+Î»o"ÑÏLGÒ³obmµDG]�ÎdOPÙªÒdOP]Mo2_�J^OZDUFILUÐ!ÚID\k�H�OPF LÉp	OPÓAo']Mo'FNJ^OVL\JMo2Ò Ö o2]^ÍXOV_�o�H
Fdo'J}kjDG]^WAÕ�Q®]^DUJ^o�_7J^OZDUF8DUm	a	ilQÿÒdL\J`LâRILG_`WUo'JMH-DGFdÐPØ8k=OZÐPÐlFdDUJ+o'FSH × ]MobÎ»o�J^J^o']�R»o']^mµDU]MÑ�LUFI_�obJ^DâÚSD\k�H'[�]^o'Ù
ã × o2HKJ^OZFdTÏL�ÎSo'JKJMo']=JMcIL�F*ñlo2HKJKÙ­ä�ÓADU]^J.H^o']MÍXOZ_'oUÕ

ö × ]b]Mo2H × ÐPJMH"OPFIÒdOZ_2L\J^oâJ^cIL�J"OPF,_'LUH^o2HbD�m�_�DGFdTUo�H}JMo2Ò ]^o2ÍUo2]MH^o*a	ilQÇRIL\JMcIH2[jQ!]Mo'Ñ�O × Ñ L�FIÒëÝ%H^H × ]Mo2Ò
ÚID\k�H�cIL¨ÍGo�J^D¸Î»o�LG_`WXFdD\k=ÐPo�Ò³TUo�Ò#ÎXØâRd]Mo�mµo']Mo'FNJMOZLUÐPÐZØ¸J^]Mo2L\JMo2ÒìRILU_`WGo�JMH2Õ ,�o'ÍGo']^J^cdo2ÐPo�H^H2[»J^cdo2]^o�OVH%FID#H^OZFdTUÐZo
Î»o2HKJ�Ñ�LU]^WXOZFdT+HKJ^]`L\JMo'TGØU[Xk=cdOV_`c<ÐZo2LGÒdHlJ^D�DURdJ^OZÑ�LUÐ�RSo2]KmµDG]^ÑÏLUFI_�o%mµDU].Î»D�J^c*Q®]^o2Ñ�O × Ñ LUFIÒ<Ý%H^H × ]Mo2Ò"ÚID\k�H2Õ
ú × ]KJMcdo']MÑ�DU]MoU[SJ^cdo�DUR³JMOPÑÏLUÐ�ÑÏL�]MWXOPFIT<HKJ^]`L\J^o2TUØ<mµDU]�o2LG_`câRd]MD\ÍNOVH^OPDGFdo2Ò*_'ÐZLGH^H	D�mjH^o']MÍXOZ_'o�]^o�ã × OP]Mo2H%o�Ü³RdÐZOV_�OPJ
WXFdD\k=ÐZo2Ò³TGoÏD�mlJ^cdo<ÐPo2ÍUo'Ð®D�m�_�DGFdTUo�H}JMOPDGFÉDGF8J^cdob]Mo'ÍGo']`HKo�RIL�J^c ?0L*RdOZo2_'obD�m.OPFdmµDU]MÑ�L�J^OZDUFÛk=cdOV_`c8OZH�]^o�L�ÐZÐPØ
cILU]MÒ"J^D�DUÎdJML�OZF�Õ

Ý	H�LE_'DUFIH^o2ã × o2FI_�oG[\kjo.cIL¨ÍGolOZFXÍUo�H}JMOPTNL\J^o�Ò�H × Î³ÙªDUR³JMOPÑÏLUÐ³Ñ�LU]^WXOZFdT-H}JM]ML�J^o2TUOZo2H2[�k=cIOZ_`c�H}JMOPÐZÐdÐZo2LGÒ�JMDEcdOPTGc
J^cI]^D × TUcdR × J	Í\L�Ð × o2H�mµDU]	J^cdo�J}kjDÏRd]MD\ÍXOZH^OZDUFdo�Ò¸_'ÐZLGH^H^o2H�D�m!HKo2]^ÍXOV_�oG[SL�FSÒ*L�]Mo-OPFIÒdo'R»o'FIÒ³o2FNJ%D�m�JMcdo�Fdo'J}kjDG]^W
H^RSo�_�OPÞS_'H2ÕUêýo�cIL¨ÍGo=Rd]^D\ÍGo'F+J^cIL�J!J^cIo	ÑÏL�]MWXOPFdT-HKJ^]`L\JMo'TUØG[�k=cdOV_`c�m × ÐPÞIÐPÐVH�JMcdDGH^o�]Mo2ã × OZ]^o2Ñ�o'FNJMH�LUFIÒ�OZH®o2LGHKOZÐPØ
OZÑ�RIÐPo2Ñ�o2FNJML�ÎIÐPoG[GOVH!JMcdo	DGFdo	k=cIo']Mo	LU_`WXFdD\k=ÐZo2Ò³TGÑ�o'FNJ!RILU_`WGo�J`H®_'LU]^]MØ�JMcdo�Ñ�LU]^W³H®D�mAJ^cdo2OP]l]Mo2H^RSo�_7J^OZÍUo�ÒdL\J`L
RILG_`WUo�J`H'Õ'êÉojcIL¨ÍUo!H^cdD\k=FEJ^cSL\J�JMcdOZH0HKJ^]`L\J^o2TUØ%ÐPo�LUÒdH�J^D�R»o']^mµDU]MÑÏL�FI_'o!_�DUÑ�RILU]MLUÎdÐZo
J^D=JMcdo®DGR³J^OZÑÏL�ÐUÑÏLU]^WXOZFdT
HKJ^]`L\J^o2TUØG[XLUFIÒ¸D × JMRSo2]KmµDG]^ÑÏHlJMcdo�Ò³o�måL × ÐPJ	H}JM]ML�J^o'TGØÏD�m
ñjo�H}J^Ùªä!Ó»DG]KJ�Ý	ilC-H2Õ
[�D\k�J^D�D�ÓAo']=Î»o�J^J^o2]=J^cILUF*ñjo�H}J^Ùªä!Ó»DG]KJ=H^o']MÍNOV_�o�HlD\ÍUo']=L�H^OPFdTGÐPoEFdo'J}kjDG]^WÏOVH�HKJ^OZÐPÐ�L�F¸DUR»o'F�[dLUFIÒ#LU_7JMOPÍGo

L�]Mo2LìD�m�]^o�HKo�L�]`_`c�Õ ,	D8H^R»o2_�OPÞS_¸]Mo2_�DGÑ�Ñ�o2FIÒdL�J^OZDUFIH+cIL¨ÍUo¸Î»o'o'F ÑÏLUÒ³o¸ÎXØ8J^cdo*LURdRd]MDURd]MOZL�J^o<ÎSD³Ò³OZo2HÏLUFIÒ



OZFNÍGo2HKJ^OZTGL�J^OZDUFâDUm®J^cIo�R»o']^mµDU]MÑÏL�FI_'o�LG_`cdOZo'ÍUo�ÒâÎXØ#ÚID\k�H2[Ak=cdo'FÉJ^cdo2Øâ]Mo2ã × o2HKJ-Rd]Mo�mµo']Mo'FNJMOZLUÐ�JM]^o�L\JMÑ�o2FNJ2[AOZH
HKJ^OZÐPÐ × FIÒ³o2]®OZFNÍGo2HKJ^OZTGL�J^OZDUF�ÕUú × ]^J^cdo2]^Ñ�DU]MoU[URd]^D\ÍXOVHKOZDUFIOPFdTEDUm�p%OPÓ»o2]^o2FGJMOZL�J^o�Ò Ö o']MÍXOZ_'o2H�Fdo'J}kjDG]^W³H
]Mo'ÑÏL�OZFIH!LUF
OZFGJMo']Mo2HKJ^OZFdT�Rd]MDUÎdÐZo'Ñ#[dHKJ^OZÐPÐ�JMD�ÎSo�H^DUÐZÍUo�Ò�Õ

a.cdOVHlRIL�R»o'].cILGHlH^cdD\k=FÏJMcIL\J=OZF"JMcdoE_'LUH^o�D�m�a	ilQ ÚID\k�H2[NRI]^D\ÍXOVHKOZDUFdOZFdT�DUm�mµDU]Mk.L�]`ÒÏRIL\JMcIHlOZHlFdDUJ�LUÒ³o'Ù
ã × L\JMo�mµDU]�a	ilQ�ÚID\k�HlJ^D�]Mo2LG_`cbJ^cIo'OZ].JML�]MTUo'J=]ML�J^oUÕdô�o'ÍUo2]MH^o�RIL\JMcIH.cIL¨ÍUo%J^DÏÎ»o-Rd]MD\ÍXOZH^OPDGFdo2Ò"LUH.klo'ÐZÐ·[dLUFIÒ
LU_`WXFdD\k=ÐZo2ÒdTUÑ�o'FNJwRILG_`WUo'JMH�cIL¨ÍUo®J^DEÎSo.L�RIRd]^DGRd]MOZL�J^o'ÐZØEÑÏL�]MWUo2Ò�Õ2Ô­F+D�J^cIo']
kjDG]MÒIH'[�Fdo�J}klDU]MWERd]MD\ÍNOVÒ³o2]MHwD�ÓAo']^Ù
OZFdT+p%O�ÓAo']Mo'FNJMOZL�J^o2Ò Ö o']MÍXOZ_'o2H®ÒdD�FdDUJjDUFIÐPØ�cIL¨ÍGo=J^D�Ò³]ML¨këLUTU]Mo'o'Ñ�o2FGJ`H�k=OPJ^cbJMcdo	RI]^D\ÍXOVÒ³o']`H�cILUFIÒ³ÐZOPFdT�J^cdo2OP]
o'TG]^o�H^H=J^]`L\æb_�[dÎ × J�LUÐZH^DÏcIL¨ÍUoEJMD"Ò³]`L¨kûLUTU]Mo'o2Ñ�o2FNJMH.k=OPJ^c*JMcdo�Rd]MD\ÍXOZÒ³o2]MH�]^o'J × ]MFdOZFdTbÝ	ilC-H.mµDU]	J^cdo�a	ilQ
ÚID\k�HlOZFdO�JMOZL�J^OZFdT�k=O�JMcdOZF<JMcdo'OZ]=Î»D × FIÒIH'Õ³êýoEcIL¨ÍUo%J^D�FdDUJ^OV_�oU[³cID\kjo2ÍUo']�[GJ^cIL�JlJMcdo�LUÒIÒ³O�JMOPDGFIL�ÐARd]MD\ÍXOZH^OZDUFdOZFdT
J^cSL\J�cILUH�JMD%Î»o=Ò³DUFdo=Ò × ojJMD	JMcdo=LU_`WXFdD\k=ÐZo2Ò³TGÑ�o'FNJwJM]ML�æÏ_jk=OZÐPÐ³Î»o.]ML�J^cdo2]�ÐZOPÑ�OPJ^o�Ò�[�Î»o2_'L × H^ojDUmdJ^cdo.ÐZOPÑ�OPJ^o�Ò
H^O8�2o�D�m�JMcdo�LU_`WXFdD\k=ÐZo2Ò³TGÑ�o2FNJ�RILU_`WGo�JMH2Õ��âDU]Mo+H^RSo�_�OPÞS_'LUÐPÐZØU[»OPFìD × ]�o�Ü³R»o']MOPÑ�o'FNJ`H	D × ]	Rd]MD\ÍXOZH^OZDUFdo�Ò¸J^]`L\æb_
_�ÐVLUHMH^o2H+Ñ�LUFIL�TGo2ÒýJMDÉ]Mo2LG_`c8J^cdo2OP]�JMLU]^TGo�J�ÐPo2ÍUo'ÐVH+k=O�JMc Ò³OPÓAo']Mo'FNJ^OVL�Ð.LU_`WXFdD\k=ÐZo2Ò³TGÑ�o'FNJ�ÑÏL�]MWXOPFdTÉk=O�JMcdD × J
H^RSo�_�OVL�Ð�Rd]MD\ÍXOZH^OPDGFdOZFdT+DUmwJMcdo-]^o2ÍUo2]MH^o%RSL\J^cSH'Õ
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a.cdo*OZÑ�RSDG]KJ`L�FI_'o¸DUm%o�LU_`c�måLU_7JMDU]�[�L�FIÒ D�m�o2LG_`c _'DUÑ�ÎIOPFIL�J^OZDUF�D�m�måLU_7JMDU]`H�OPFøà}ò¨á7[!OVH�Ñ�o2LGH × ]Mo2Ò�ÎXØÛJ^cIo
Rd]MDUR»DU]^J^OZDUF<D�m0J^D�J`L�Ð�Í\LU]^OVL\JMOPDGF"OZF<JMcdo-]Mo2H^RSDGFIHKo�JMcIL\J�OVH=o�Ü³RdÐVL�OZFdo�Ò"ÎXØbJMcdo�_�DGFIH^OZÒ³o2]^o�ÒÏmåLG_7J^DG]2[³DG]=ÎXØbJ^cIo



_�DGFIH^OZÒ³o2]^o�Ò"_'DUÑ�ÎIOPFIL�J^OZDUF<D�mwmåLG_7JMDU]`H�ç E\éªÕda.cdo�J^DUJMLUÐ�Í¨LU]^OVL\JMOPDGF"DUmwJ^cIo�]Mo2H^R»DUFIH^o%DUmwJMcdo-Q!]Mo'Ñ�O × ÑÇÚID\k�HlOZH
Ò³o'ÞIFdo2Ò#LGH
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ö%Fdo-_'LUF¸Òdo2_�DGÑ�RSDNHKo ����� LUH
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k=cdo2]^o ��� ��[ ��� ��[ ��� "ÇL�FIÒ ��� $ L�]Mo%JMcdo�H × Ñ DUm0HMã × L�]Mo2HjmµDU].JMcdo-ÑÏL�OZF¸o'Ó»o�_7J`H'[IÒdo�ÞIFdo�Ò¸ÎNØ
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L�FSÒâÎXØìH^OPÑ�OZÐZLU]�o'Ü³Rd]^o�H^H^OZDUFIH	mµDU] ��� ��[ ��� "?L�FIÒ ��� $�Õ�a.cdo�Fdo'ÜNJEJMo']MÑ�H ��� � ��[ rsrtrP[ ��� � �:"�$ L�]Mo
J^cIo%H × ÑõD�m�H^ã × LU]^o�H
mµDU]®J^cdo%Í\L�]MOPD × H�OZFGJMo']`LU_�J^OZDUFIH2[UL�FSÒbL�]Mo=DUÎ³J`L�OZFdo2Ò�OZF"L�HKJ^]`L�OZTUcNJ^mµDU]MklLU]MÒ+ÑÏL�FdFdo2]2ÕNúdDG]
o�ÜdLUÑ�RIÐPoG[ ÖdÖ Ý	Q�OVH.TUOZÍUo2F<ÎXØ
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a.cdo-ÐVLUHKJ.J^o']MÑ ����	 OVHlJ^cIo�H × Ñ D�m
H^ã × LU]^o�H®mµDG].J^cdo-o2]^]MDU]�[³Ò³o�ÞSFdo2Ò#LUH
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w �aybCd�ezf

ijDUFSHKo�ã × o'FNJ^ÐZØU[AÒ³OZÍNOVÒ³OZFdT#L�ÐZÐ�JMo']MÑÏH	DUm!J^cdo�]MOPTGcNJ%cILUFIÒìH^OZÒdo�D�m�àµóNá	ÎXØ ����� [»klo�DUÎdJML�OZFìR»o']`_�o2FNJML�TGo2H	D�m
J^cIo�J^DUJMLUÐwÍ\L�]MOZL�J^OZDUF*o'ÜXRIÐZLUOPFdo�Ò#ÎXØ¸LbmåLU_7JMDU]�DG]%LUF*OPFNJ^o2]MLG_7JMOPDGF*D�m�måLU_�J^DG]MH2ÕIa.cdo�HKo�R»o']`_�o2FNJML�TGo2H%L�]Mo × HKo�Ò
J^D¸LUHMHKo�H^H=J^cdo�OPÑ�R»DU]^JMLUFI_�o�DUm�J^cdo�_�DG]^]Mo2H^RSDGFIÒ³OZFdTÏo�ÓAo2_�JMHEL�FSÒ¸J^DbJM]^OZÑ&J^cdo�Ñ�D³Ò³o'Ð
HKD<LUH	J^DbOZFI_�Ð × Ò³o+J^cIo
Ñ�DGHKJ�HKOZTUFdOPÞS_2L�FNJ.J^o']MÑÏH'Õ


