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÷FP4zHMHKÒm�KW÷FP[MOK^p]Vßp4õ�f?KNMOGJf�zÞMHGFfhEHf�VFtJf�z,p]z,MOGJf5zOf?m�f�K �ef?z?ScÿyGJKWEÞKÒEjP�peVJf ��EHKÒt`f?t�p]÷<f?zOP4MHKWpeV
MHGFP4M;t`pDf?ERVFp4M°KWVFm�CJz�PÑE�peõYM�x�PezHf�p
�]f�zOGJf?P]t P[MRMOGJfßzOf�ILp4MOfßE�KÒt`f]S�ÿyGJKÒERILf�MOGJp`t p4õ
pe÷cf�zoP[MHKWpeV�KÒE�m�P4wWwWf?t � f�ILp4MOf u KWzOf?m*M,øßf�ILpezOk �,m?m�f?EOE�ú �,u ø �jû*S
ù�VLm�CJzOzHf?V]M�a]f�VJf?zOP4MHKWpeV´m�w^C<E�MOf�zoE!MHGJf�ø8Q�ù!m�pewWwWf?m*MOK �]fype÷cf�zoP[MHKWpeV<E=PezHfyKWIL÷Jw^f?ILf�V{MHf¥t

CFE�KWVJa8Pew^a]pezOKNMOGJIREUMHG<P[M´C<E�fRMOGJf�øßQ.ùU÷<p]K^V{M �ÁMHp��Á÷cpeKWV{M´m�p]ILI5CJVJKÒm�P4MHKWpeVÔm?P4wWwWE?S+glGJf?V
P4Vipe÷cf�zoP[MHKWpeViwWK^n]fhv<P4zOzHKWf�zUKÒE�f�_`f?m�C`MHf¥tÏMHGJfRVJp`t`f¥EUIRP4nefLf�_D÷Fw^KÒm�K^M5E�f?VFt P4VFtÏzOf?m�f?K �]f
m�P4wWwÒE�S`ÿyGJfUzOf?m�f?K �]fÞp]÷<f?zOP4MHKWpeV°KÒEyaef?VJf�zoP4wWwWkLPeV;f�_`÷<f?VFE�K �efjpe÷cf�zoP[MOK^p]V;EHK^V<m�fUKNM�KWV��epew �ef¥E
÷<p{E�MOK^VJa	PUt`f¥EHm�zHKW÷`MOpez!õápez�MHGJf�ILf?EOEOP4aef]S4ÿyGJKÒE�p
�ef?zHGJf¥Pet´m�P4Vhvcf�f�qÛf?m�MHK �ef�wWk5f?w^KWILK^V<P[MHf¥t
CFE�KWVJa ��u ø � p]÷<f?zOP4MHKWpeVFE?S

��VJpeMHGJf?z,P[MHMHzoPem*MOK �]fUõáf?P4MHCJzOf	KWV�MHGJf´ù ô � VJf�M�x�pezOn�KÒE�MOGJf5EHCJ÷J÷cpezHM�õápez�G<P4zot`x�PezHf �
vFPeEHf?tÏI5CJw^MHKÒm�P]E�M¥S�ø�CJw^MHKÒm�P]E�M	KÒEjMHGFf�P4vJKWwWKNM�k�MOpßE�f?VFtiP�EHKWVJaewWfRILf?EOEHPeaef´MHpßP�E�÷cf?m�K��cm
PetJt`zOf?EOE=P4VFt�G<P��ef.K^M�t`f�wWK �]f�zOf?tUMOp,I´CJwNMOK^÷Fw^fy÷JzOp`m�f?EOEHf?E+x�GFKWmoG	IRPdkUvcf�p]V5t`K^qcf?zHf?V{M=f?VFt
VJp`t`f?E?S�ÿyGJKÒE�÷JzOK^ILK^MHK �efRKÒE�÷JzOp
�DKWt`f¥t8CFVFt`f�z	MHGJf��,VJzOf�wWKWPevJw^f u P[MoP4a]zOPeI�ú	� u ûjMOzOPeVFE �
÷<p]z�MUILpDtJfeZsx�GJKÒmoG8KÒEUm�peVFVJf?m�MHKWpeVJwWf?EOEÞPeVFtÏCJVFPemonDVJp[x�wWf?tJaef?t+SFù ô � P4wWw^p[x�EÞ÷JzOpDm�f?EOE�f¥E
MHp P4M�MOP]moG MHp PÑI´CJw^MHKÒm�PeE�M�a]zHp]CJ÷lP4VFt MOGJf�V MOGJf8ILf?EOEOP4aefßEHf�V{MRMOpÑMHGJfÏaezOpeCJ÷ x�KWw^w
v<f°t`f?w^K �ef?zHf¥tßMOp�P4wWw!MHGJfR÷JzOp`m�f¥EHEHf?EjKWVÏMOGJfRaezOpeCF÷+SsQ!f�zHõápezOILPeVFm�fhf �[Pew^CFP4MHKWpeVFEjpeõ�MOGJKWE
I5CJw^MHKÒm�P]E�MU÷JzOK^ILK^MHK �efhx�KNMOG8MOGJfLù�V��FVJK�
�p{E�M�
�
��ÞELü �4þÁZÛù�V��FVFKÒB`m?P4wWfRE�x�K^MOmoGiP4VFt�� �ÞQ�ù
K^V{MHf?z�õâP]m�f°ü �[þ!E�GJp[x MHG<P[M,K^M�MOPenef¥E�P4vcpeC`M��FS ���+EyMHp;E�f?VFt�P�ý���vDk]MOf�ILf?EOEHPeaefjMHpßý�VFpDtJf
P4VFt��JS ���+E=MOp5EHf�VFt´MHGFf�ILf?EOEHPeaef�MHp��,VJp`t`f¥E�S{ÿyGJKWE.E�GJp[x�E=MOGFP[M.MHGJf�p]÷<f?zOP4MHKWpeVLKWE��]CFKNMOf
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ÿyGJfyù�V��FVJK ô P4VFt ��zomoGJKNMOf?m�MHCJzOf�úáù ô �Þû�ü �[þJt`fA�<VJf?E�PUBDk`E�MOf�I �,zHf¥Ppu,f�M�x�pezOn°ú�B��puÞûÝõáp]z
K^V{MHf?zOm�peVJVFf?m*MOK^VFa°÷JzOpDm�f?EOE�KWVJaRVJp`t`f¥EÞPeVFt�ù! #" VJp`t`f¥E�Scù�MjEHCJ÷J÷cpezHMOE,v<peMHG8moG<P4VJVJf?wÝPeVFt
Ihf?ILpezOk8E�f?IRP4V{MHKÒm�E?Ssù�VÑmoGFP4VJVFf�w.EHf�IRP4V{MOKWm?E�Z+EHf�VFt$ dzOf?m�f?K �]f´p]÷<f?zOP4MHKWpeVFE�PezHfLCFEHf?tÏõáp]z
m�peILI´CJVJKÒm�P[MOK^p]V+S¥ù�V5ILf�ILpezOk�E�f?IRP4V{MHKÒm�E?Z �,u ø � x�zOKNMOf�PeVFt �,u ø �¢zOf?Pet	pe÷cf�zoP[MHKWpeV<E
P4zOf´CFEHf?tÏKWVFE�MOf?P]t8peõyEHf�VFtiP4V<t8zOf?m�f�K �efhpe÷cf�zoP[MHKWpeV<E�SsÿyGJf¥E�fLpe÷cf�zoP[MOK^p]VFEjm�P4V t`KWzHf¥m*MOw^k
Pem�m�f?EOEÞMHGJfLILf�ILpezOkßPetFt`zHf¥EHEjEH÷FPem�f´peõ�P;zHf?IhpeMHfh÷JzOpDm�f?EOE�SsÿyGJf?kßP4zOf´p]VJf���EHKWt`f¥t8PeVFt
t`pLVJp4M�KWVFm�CFz�E�peõYM�x�PezHfjp
�ef?zHGJf¥Pet;P[MyMHGJf�zOf�ILpeMHf�E�KÒt`f]S
ù�V��FVJK ô P4VFtU÷JzOp
�DKWtJf?EÛGFPezOt`xyP4zOf�E�CF÷J÷<p]z�M�õápez�I´CJw^MHKÒm�PeE�M?S?ù�V	E�p]ILf.m�P]E�f¥E�Z*MOGJKÒE+ILf?moG��

P4VJKÒE�I m�PeVha]zHf¥P[MOw^k	zOf?tJCFm�f�m�peILI5CJVFKWm?P[MHKWpeV´MHzoP
�°m�P]E!x�f?w^wFP]E�wÒP[MHf?VFm�khP4VFthGJp{E�M�p
�]f�z �
GJf?P]tsS]ù�V8�FVJK ô PeVFt°PewWEHp	÷JzOp
�DKWt`f¥E�%Ff�_`K^vJwWfjIhf¥moGFP4VFKWEHIRE�MHp´IRP4VFPeaef�I´CJwNMOKWm?PeE�M�a]zHp]CJ÷FE?S

�p[x�f �ef?z?Z`I´CJw^MHKÒm�PeE�M�KÒE�peVFw^k�P��dPeK^wÒP4vFw^fjõápez,MHGJfQ��VJzOf�wWKWPevJwWf u P4MOP4a]zOPeI ú	� u û,E�f?z �DKÒm�f]S
ÿyGJf�zOf�õáp]zHf]Z.MoPeEHnDE�EHCFmoG P]E°õázoP4a]Ihf?V{MOP[MOK^p]V+ZyPemonDVJp[x�wWf?t`a]Ihf?V{M;P4VFt zHf�MHzoP4VFEHILKWEOEHK^p]V+Z
ILPdk�v<f�VJf?f?t`f¥t�peV;MHpe÷�peõc� u MHpRIRP4n]fjI´CJw^MHKÒm�PeE�M�x�p]zHnRzOf�wWKÒP4vJwWkeS

& ���!îJîFó��+î'����(�ï�îFó�í�)+*,�

ù�V MOGJKWE�EHf?m�MHKWpeV x�f t`f?EOm�zOK^vcfÏMHGJfiMHGFzHf?fiPew^a]pezOKNMOGJIRE°MOGFP[M�x�fiGFP��]fÏt`f¥E�KWaeVJf¥t PeVFt
K^IL÷JwWf�ILf�V{MOf?tiõápez	MHGJf°v<P4zOzHKWf�z�p]÷<f?zOP4MHKWpeV+Ssù�V MOGJfRõápewWwWp[x�K^VJa�EHCJvFEHf?m�MHKWpeVFE�x�f°t`f?VJp4MOf
÷JzHp`m�f?EOE�f¥E�CFEHK^VJa	EHkDI5vcpewÒE�-oZ/.<Z10LPeVFthMHGFf�MHpeMOPewJVDCJI5vcf�z�p4õs÷JzOpDm�f?EOE�f¥E�KWV �]pew �ef¥t5KWVRMHGFf
vFP4zOzHKWf�zUKÒE�t`f�VFp4MHf¥t8vDk32ÔS+gÏfLzOf�õáf?zUMHp�MHGJfR÷FzHp`m�f¥EHEÞMOGFP[M	GFP]E�P�t`KWE�MHKWVJa]CJKWEHGJf¥t8zOpewWf
MHp�÷JwWPdk�KWViEHpeILfhP4wWaepezOK^MHGJIREjPeEÞMHGJf GR)5)D- SÛgÏfLKWVFt`KÒm�P[MOf5MOGJfhV{CFI5vcf�zUp4õ�MOGJfRm�CJzOzOf�V{M
vFP4zOzHKWf�zyvDkRMOGJf	E�kDI´v<p]w I,#�GMGM/	(AG /	^ S
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ÿyGJfjPew^a]pezOKNMOGJI õápez�MHGJfjvFPezHzOK^f?z.p]÷<f?zOP4MHKWpeV°KWV°MOGJf�øßQ�ùR
i
 t`KWE�MHzOKWvJC`MHKWpeV;KWEym?P4wWw^f¥tRMHGFf
Q�P4KWzHx�KÒE�f`_�_`moG<P4VJa]fUú�Q�_�û!zHf¥m�CJzoEHK �]f�t`peCJvFw^KWVJa	P4wWaep]zHK^MHGFI�S]øßQ�ùR
i
 ILPenef¥E�CFEHf�p4õÛMHGFf
øßQ�ù BDf?VFt�P4V<tßøßQ�ù � f¥m���m�Pew^wÒE�õáp]z�MOGJf5KWIL÷Jw^f?ILf�V{MOP4MHKWpeVßpeõ=MOGJKÒEÞPew^a]pezOKNMOGJI�SFù�õ�MHGFf
V{CFI5vcf�zjp4õ.VJp`t`f¥E,÷cf�zHõápezOILK^VFa°MHGFf5vFPezHzOK^f?z,KÒEUP°÷cp[x�f?z,p4õ�M�x�pFZ<MHGFf�VßMOGJfhV{CFI5vcf�zjp4õ
E�MOf�÷FE�KWV;MHGJf	Pew^a]pezOKNMOGJI9KÒEyw^p]a r 2 P4V<t�K^M�KWE;aYwWpea r 2cbed r´peMHGJf?zHx�KÒE�f]S

u�p[x2x�f8tJf?EOm�zOK^vcfßGJp[x�MHGJKÒE�Pew^a]pezOKNMOGJI m?P4Vlvcfß÷cf�zHõápezOIhf¥t CFEHK^VJaÔMHGJf �,u ø �
gÏzOKNMOfß÷JzOK^ILK^MHK �ef]S.ÿyGJf�vFPezHzOK^f?zLKWE;Pim�pewWw^f¥m*MOK �]fßm�P4wWwÁZ.P4VFt EHp f?PemoG ÷JzOp`m�f¥EHELn]f�f�÷<ERP
zHCJVFVJK^VFaim�peCJV{MLp4õ�MOGJf�m�CJzOzHf?V]MLvFPezHzOK^f?z5VDCJI´v<f?z?Z I@#DGMGM/	(�G /	^ S�_.PemoG ÷JzHp`m�f?EOE5GFP]E´PeV
P4zOzOPdk�peõcvDk{MHf¥E�p4õÛwWf�VJaeMHGO2ÑSeù�VLf¥PemoGRE�MOf�÷Rpeõ<MOGJf,Q�_,Z[÷JzOpDm�f?EOE�-�x�zOK^MHf?E�MHGJf I@#DGMGM/	(�G /	^
K^VÏMHGJff-�gPh;÷cp]EHKNMOK^p]VÏpeõ.MOGJfRP4zOzOPdk�p4õ�MHGJfL÷FPez�MOVJf�zU÷JzOp`m�f?EOEi.FSsù�MUMOGJf�Vix�PeKNMoEÞõápezUMHGFf
I,#�GMGM/	(AG /	^ MHp;Pe÷J÷cf?P4zjKWV8MOGJfj.kgPh;÷cp]EHKNMOK^p]V8peõ.KNMoEjp[x�V8P4zOzOPdk]ScBDKWVFm�f´f¥PemoGß÷JzOp`m�f¥EHEÞKWE
t`K^zOf?m�MHwWk�÷<p]w^wWK^VFa;p]VßILf�ILpezOk�õápezÞMHGJfhzHf¥m�f?÷`MHKWpeVßpeõ�tJP4MOPJZcK^MUP��]peKÒtJE�MOGJf´p
�]f�zOGJf?P]t�p4õ
÷<p{E�MOK^VJa�t`f¥EHm�zHKW÷`MHp]zOEjP4V<t8m�p]÷Dk{KWVJa;p4õ�tFP[MOP�õázOpeI MHf?IL÷<p]zOPezHk�vJC`qÛf�zoE?ZÛP]EjKWEÞMHGFfLm?PeEHf
x�GJf�V�MHGFf	øßQ�ù � f¥m��;m?P4wWwsKWEyC<E�f¥tsS

�ÝKWaeCFzHfRý�a]K �]f?E�PL÷JKÒm*MOpezOKWPew+zOf�÷JzOf?EHf�V{MOP4MHKWpeV�p4õ!MHGFKWEÞP4wWaepezOK^MHGJI�SF
,f�zOfl2 KWE+mFZFPeVFt
MHGJfj÷JzOpDm�f?EOE�f¥E.PezHf,m?P4wWw^f¥t°Q�nFZ{Q,ýeZ{Q[r`ZDP4V<t°Q��FSeù�V°MOGJfp�FzOE�M�E�MHf?÷�Q�n´t`pDf?E�P4V �,u ø �
x�zHK^MHf�peõ I@#DGMGM/	(�G /	^ Z.KWV¢MOGJKÒE°m�P]E�fÑý]Z!MHpÑKWVFt`f�_Inip4õ�Q�ý#o ERP4zOzoPdkÔP4VFt¢x�PeKNMoELõápez°Q,ý
MHp8x�zOK^MHf�KWVÔKWVFt`f�_ ý;p4õ�K^MOEhp[x�VÔP4zOzOPdk]S+ù�VÑMOGJf;EHf?m�peVFtÔE�MHf?÷ÔK^M´÷cf�zHõápezOILE	MHGJf�EOP4ILf
pe÷cf�zoP[MHKWpeV<E�x�K^MHG�Qir`S
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ù�VRMHGJf u KWEOE�f?ILK^VFP4MHKWpeV ô PezHzOK^f?z.P4wWaep]zHK^MHGFI P]E.t`f¥EHm�zHKWv<f¥tRKWV8üNýFn[þ�Z4MOGJfjEHkDVFmoGJzOpeVJKWö?P4MHKWpeV
KWEjVJpeMUt`p]VJfh÷FP4KWzHx�KÒEHf´PeEÞKWVßMHGFf´÷JzOf �DKWpeCFEjP4wWaep]zHK^MHGFI�Scù�V8zOpeCFVFt��iZÛ÷JzHp`m�f?EOE+-�EHf�VFtJE
PßILf?EOEHPeaefRMOp8÷JzOp`m�f¥EHEj.�� úL-�d r��jû������ 2ÑS!ù�MhMHGJf?V xyP4K^MOE�õáp]zhP8ILf?EOEHPeaefRõázOpeI
MHGJfR÷JzOp`m�f¥EHE]0��&úL-CdI2��Xr��Þû �!��� 2ÑS+ÿyGFKWE	Pew^a]pezOKNMOGJI MOPenef¥E!"áw^p]a r 2!#°E�MOf�÷FE�P4Mf?PemoGL÷JzOp`m�f¥EHE?Z4KWzHzOf?EH÷<f¥m*MOK �]f�p4õsx�GJf�MOGJf�z.MHGJf?zHfÞP4zOf�÷<p[x�f�z�peõÛM�x�p�p]z�VJpeV��Á÷cp[x�f?z�p4õÛM�x�p
V{CFI5vcf�z�peõ!VFpDtJf?E�PeVFt�MHGDCFE�KÒE,PLILp]zHf�f �Rm�K^f?V{M�÷FP[MHMHf�zOV�p4õ�EHk{V<moGJzHp]VJKWö?P[MOK^p]VFE?SJø�pezOf
t`f�MoP4KWwWEyp]V;MOGJKÒE�P4wWaep]zHK^MHGJI9PezHf�t`KÒEOm�CFEOE�f¥t�KWVÑü m<ZRtdþ�S
ÿyGJfLvFP4zOzHKWf�zUEHK^a]VFP4wWK^VFa;p]÷<f?zOP4MHKWpeVFEjCFEHK^VFa ��u ø � x�zOKNMOfRP4zOfht`p]VJfLf�_JPem�MHwWkßPeEUKWV

MHGJf � Q�_ P4wWaep]zHK^MHGJI�Z4PeVFthMHGJKÒE�Pew^a]pezOKNMOGJI peVFw^k �dPezHKWf?E!KWVRxyPdk	K^VRx�GFKWmoGhMHGFf�÷JzOpDm�f?EOE�f¥E
P4zOfja]zHp]CJ÷cf?tRõáp]z�m�p]IhI´CJVJKÒm�P4MHKWpeV�K^V�f?P]moG�E�MHf?÷+S
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ù�V MHGJKÒE�EOmoGJf�ILf]Z�MHGJf8vFP4zOzHKWf�zRp]÷<f?zOP4MHKWpeV KWE;t`K �{KÒt`f¥t¢KWV{MHpÑM�x�pÑ÷JGFP]E�f¥E�S.ù�V¢MOGJfq�FzoE�M
÷JGFPeEHf�m�Pew^wWf?t´MOGJf�a]P4MHGJf?z?Z[f��ef�zOk	VJp`t`f�KWVFt`KÒm�P4MHf¥E�KNMoE.PezHzOK �[PewDP4M�MHGJf,vFP4zOzHKWf�z!vDk´EHf�V<t`K^VFa
PßILf?EOEHPeaefRMOpÏPÏE�÷cf?m�KWPew�÷JzOp`m�f¥EHE?Z GR)5)D- S�ÿyGJKÒE5÷JzOp`m�f¥EHE5p4õ,a{P[MHGFf�z´m?P4VÔvcf�t`peVJf;K^V¢P
GJK^f?zOPezOmoGFKWm?P4wcõâPeEHGJKWpeV�vDk�KWIh÷cp]EHKWVJa�PLwWpeaeKÒm�PewÛMHzOf�f	E�MHzOCFm*MOCJzOf�peV�MHGJf�÷FzHp`m�f¥EHEHf?E?SY"ÞVFm�f
GR) )�- GFPeE!zOf?m�f�K �ef¥t�MHGFf�ILf¥EHEOP4a]f?EÝõázHp]I P4wWw`K^MOE�moGJKWwWtJzHf?V+Z[KNM�f?V]MOf�zoE=MHGJfyI´CJwNMOKWm?PeE�M�÷JGFPeEHfeS
ù�V;MOGJKÒEy÷JGFPeEHf GR)5)D- vJzOp]P]tJm�P]E�MoE�PhILf?EOEOP4aefÞMHpRPew^wÛMOGJf�VJp`t`f?E�MOp°E�KWaeV<P4wcMHGFP4M�MHGJf?k�m�PeV
VJp[x f�_DK^M�MHGFf�vFP4zOzHKWf�z¥S
ù�VÑMHGJKÒE5M�x�p���E�MHf?÷ MHf?moGFVJKh�{CJf;x�f;CFEHf ��u ø ��x�zOK^MHf?E´KWVÑMHGJf�a]P4MHGJf?z	÷JGFP]E�f]S=ÿyGFf

÷JzHp`m�f?EOE�f¥EjPezHfRPezHzoP4VJa]f?t�KWVÑP;MHzOf�f°E�MHzOCFm*MOCJzHf]S6_.P]moG8÷JzOp`m�f?EOEUGFP]E�P4V P4zOzOPdk�peõ�vDk{MHf?E
peV�x�GJKWmoG�K^M�÷<p]w^wÒE�õápez�ILf¥EHEOP4a]f?E�õázHp]I9K^MOE�moGJKWwWtJzHf?V+S$"ÞVFm�fjK^M�zOf?m�f?K �]f?E�ILf?EOEHPeaef¥E�õázOpeI
P4wWwsKNMoE�moGJKWwWt`zOf�V�ZDMHGJf�÷JzOp`m�f¥EHE�õáp]zHxyP4zotJE.MHGJf�ILf?EOEOP4aefjMOphK^MOE�÷FP4zOf�V{M?S
glGJf�V GR) )�- zHf¥m�f�K �ef¥E�Pew^wcMOGJf �,u ø � ILf?EOEOP4aef¥E�Z]KNM�t`pDf¥E�P5GFP4zot`xyP4zOf�I5CFwNMOKWm?PeE�M�MOp

P4wWw!MHGJfL÷JzOp`m�f?EOEHf?E?SÛÿyGFfhI´CJw^MHKÒm�PeE�M�ILf?EOEHPeaefLm�peV{MoP4KWVFEÞMHGJf I@#DGMGM/	(�G /	^ S�ÿyGJKÒE�÷JGFP]E�fhKWE
P´p]VJfUE�MOf�÷�÷JzHp`m�f?EOE�Z`EHK^VFm�fjMHGJfUI5CFwNMOKWm?PeE�My÷FzHKWILKNMOK �]fjKÒE�EHCFmoG°MOGFP[M�MOGJf�E�KWVJaewWfjIhf¥EHEOP4a]f
aef�MoE�E�f?V{M�MHpRP4wWwÛMHGJf�ILf?I5vcf�zoE�p4õÝMHGJf�I´CJwNMOKWm?PeE�M�aezOpeCJ÷�S
b+f�M�CFE.PeEOE�CJILf�MHGFP4M�MHGJf�a{P[MOGJf�z!÷JGFP]E�fyKÒE�t`p]VJfyx�KNMOGLPjIRP[_`KWI5CJI õâP4V���K^VLpeõ.-�S4ÿyGFf

�dPew^CFf�p4õ/-ÝKÒE�moGJp{E�f?V�MOpRv<f	P�ú102��35476���8lr9� ý¥û��[P4wWCJf]ZFP4VFt!-;:I2ÑS<BDpLMOGJf�VDCJI5vcf�z,p4õ
w^f��ef�wÒE�KWVRMHGFf�MHzOf�f,m�zHf¥P[MOf?tLKWVLMHGJKÒE�÷JG<PeEHf�x�K^wWwFvcf�"áw^p]a�<1= X 2!#]Z{P4VFthMOGJKÒE.KÒE�MOGJf�VDCJI5vcf�zp4õÝGFpe÷FEyt`p]VJfUv{kLMOGJf�vFPezHzOK^f?z�EHKWaeVFPew<MOp´zOf?P]moG GR)5)D- S`ù�V;MHGJfUI5CFwNMOKWm?PeE�My÷FGFPeEHf�>�C<E�M�peVFf
E�MOf�÷�KWE�MoP4n]f�V�v{k�MHGJf G,) )�- MHp°EHK^a]VFP4wsm�p]IL÷Jw^f�MHKWpeV�p4õÝMHGJf�v<P4zOzHKWf�z�MHp°Pew^wsVFpDtJf?E?S



0 1 2 3 4 5 6 7 Multicast Step 3

Gather     Step 2

Gather     Step 1
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�ÝKWaeCFzHfQr�E�GFp[x�E�GJp[x MOGJKWEjP4wWaep]zHK^MHGFI�x�pezOn`E�õápezUPRvFPezHzOKWf�z,p]V��°÷FzHp`m�f¥EHEHf?E?SF
,f�zOf
MHGJfja]P4MHGJf?z.KÒE�tJpeVJfÞCFE�KWVJahPQr	E�MOPeaef,MHzOf�f,x�K^MHG�MHGJf �[P4wWCJf,peõ*-�P]E[�FS{Q.zHp`m�f?EOE�n5KÒE GR) )�- S
ÿyGJf �dPew^CFf�õáp]z/-<m?P4V5vcf�moGJp{E�f?V5vFP]E�f¥t	peV5MHGJfyVDCJI´v<f?z�p4õ<VFpDtJf?E!P4VFt5MHGFf�÷cf�zHõápezOIRP4VFm�f
p4õ=MHGJf ��u ø � x�zOKNMOf�pe÷cf�zoP[MOK^p]V+S
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gÏf�VJp[x t`KÒEHm�CFEHE�MOGJf�KWV]MOzHKWVFEHKWmjKÒEHEHCJf¥E�PeEOE�p`m�KÒP[MOf?t�x�KNMOG;MOGJf	t`f¥E�KWaeV�P4VFt;KWIh÷Fw^f?Ihf?V{MOP
�
MHKWpeV�p4õÝMHGJf�÷JzOpe÷cp]EHf?t�P4wWaep]zHK^MHGFILE?S
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ù ô � EH÷<f¥m�K4�<m�P4MHKWpeV´zHf5�]CFK^zOf?E�MHGFP4M!Pew^wDMOGJfytJP[MoP�MOzOPeVFE�õáf?z!v<f�t`p]VJf�p]VJwWk�v<f�M�x�f?f�V5vFC`qcf?zOE
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E�GJp]CJwÒtÏvcf°PdxyP4zOf´peõ�MOGJf°wWpDm?P4w�vJCJqcf?z5PetJtJzHf¥EHE�PeVFtiIhf?ILpezOkßGFP4V<t`w^f]Z+x�GJKÒmoG Ihf¥P4VFE
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ÿyGJfLù ô E�÷cf?m�K��<m?P[MOK^p]ViPew^wWp[x�E�õáp]z�f �]f�V{MjG<P4VFt`wWf�zoEÞMHp�vcfhf�_`f?m�CJMHf?tÏx�GJf?ViP�m�p]I �
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c%<P4a8KWEhE�f�M´KWVÑMHGFf;ILf?EOEOP4aefRvDk
MHGJf�E�f?VFt`f�z¥S�ÿyGJKÒE�õâP]m�KWw^K^M�k m�P4VÑvcf°CFEHf?tÔK^V MOGJf�u �ÞT ILf?EOEHPeaefeS ô kiE�f�M�MOK^VJaßMHGJf�E�p��
w^KÒm�K^M`%<P4a<ZDMHGJKÒE�ILf?EOEOP4aefjMOzHKWaea]f�zoE.MOGJf�f �]f�V{M�GFP4V<t`w^f?z�P[M�MOGJf GR)5)D- ZJx�GJKÒmoG;MOGJf�V�t`pDf¥E�P
zHf�MHzoP4VFEHILKWEOE�KWpeV;p4õÝMHGJf�I´CJwNMOKWm?PeE�M�ILf?EOEHPeaefeS
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�f�V<m�f5p]V

�w^CFE�MHf?zRýeZ ��u BiP4VFt � �Uø a]P4KWV P;÷cf�zHõápezOIRP4VFm�f´KWIL÷JzOp
�ef�ILf?V]M�peõ�CJ÷iMHp ý]S �#m�PeVFt
ýeSm�Dý5zOf?EH÷cf?m*MOK �]f�wWkeS6"ÞV 
�wWCFE�MHf�z�rJZcx�f´EHf�f´MHG<P[M � �Uø ÷cf�zHõápezOILEÞvcf?E�MUKWV8ILp{E�M�m�P]E�f¥E
P4VFt�MOGJf5IRP[_`KWI5CJI�õâPem�MHp]z,p4õ�KWIL÷JzHp
�]f�ILf�V{M,EHf�f?VßKWE5ýeS t��FS �Jp]z,aezOpeCF÷�EHKWö�f?E,p4õ�rRPeVFt
mFZ � �Uø t`pDf?Ejx�pezoE�f	vcf?m?P4CFEHf	MOGJfLvFPeEHf5wÒP[MOf�VFm�k�p4õ�MOGJf�� u I5CJw^MHKÒm�P]E�Mjpe÷cf�zoP[MOK^p]VßKWE
aezOf?P[MOf�z�MOGFP4VßMHGFP4Mjpeõ.P°E�KWVJa]w^f ��u ø � x�zOKNMOfeScÿyGJf5÷cf�zHõápezOIRP4VFm�f	p4õ � Q _ P4V<t ��u B
õápezy÷<p[x�f�zoE �Ápeõ �]r	aezOpeCJ÷�EHKWö�f?EyKÒE��ef?zHk°EHK^ILKWwWPez?SDgif�E�f?fÞMOGFP[Myõáp]zV�5VJp`t`f¥EyK^VE
�wWCFE�MOf�zUýeZ
x�f´a]P4KWV8P]E�I5C<moG8PeE´ýeS r�thõâP]m*MOpezjp4õ�KWIh÷FzHp
�]f�ILf�V{M,x�K^MHG � Q�_ PeVFtÑý]S rP�hx�KNMOG ��u BÛS
"ÞVX
�w^C<E�MOf�z�r � �Uø0t`pDf?E5MHGFf;vcf?E�M´õáp]z;ý5��VJp`t`f¥E5x�K^MHG P4VÔKWIL÷JzHp
�]f�ILf�V{M5peõ	ýeS r��FS
ÿyGJKWE�KÒE.vcf?m?P4CFEHf�õápez�wÒP4zOaef�z.aezOpeCJ÷°EHK^ö?f?E?Z � �Uø&GFP]E�MOGJf,vcf�VFfA�JMyp4õsMOGJfÞm�peVFE�MOPeV]M.MHKWIhf
I5CJw^MHKÒm�P]E�M�÷JG<PeEHfeS
ÿyGJf�õâP]m*MHp]z�peõ+K^IL÷JzOp
�ef?ILf�V{M�õápez � Q _ÔKÒE�Pew^ILp]E�M�P´m�p]VFE�MoP4V{M.KWV;Pew^wÛm�P]E�f¥E�vcf?m�PeCFEHf

MHGJf�vcf�VJf��JM.KÒE�pevJMOP4KWVJf¥t´vDk5MHGJf�m�peVFE�MOPeV]M�t`K^qÛf�zOf�VFm�f�K^VhMHGFf�wWP4MHf?VFm�k´v<f�M�x�f?f�VRPj÷<p]K^V{M �
MHp ��÷cpeKWV]M�EHf�VFt$ dzOf?m�f?K �]fÞp]÷<f?zOP4MHKWpeV�P4VFt�P4V ��u ø � ��gizHK^MHf  d÷cpewWw+pe÷cf�zoP[MOK^p]V+S
ÿyGJf�÷cf�zHõápezOILPeVFm�f,p4õsMHGFf � �Uø&P4wWaep]zHK^MHGJI �[P4zOK^f¥E�x�K^MHGRMOGJf �[Pew^CJf¥E�õáp]z.IRP[_`KWI5CJI

õâP4V���K^V5K^V�MOGJf.a{P[MOGJf�zÝ÷JGFPeEHfeS��,E�MHGJKÒE��dPew^CFf�t`f¥m�zOf?PeEHf?E?Z*MOGJf.GJf?K^a]G{MÝp4õ`MOGJf�MOzHf?f.KWVFm�zOf?P]E�f¥E
P4VFtUMOGJKÒEÝx�KWwWw{KWVFm�zHf¥PeEHf�MHGJf�VDCJI5vcf�z=p4õ ��u ø � x�zOKNMOf?EÝv<f?K^VFajt`p]VJfeS ô C`M!KNõJMOGJKÒE��[Pew^CJf�KWE
wWPezHa]feZ?MHGJf�÷FP4zOf�V{M=VJp`t`f�vcf?m�peILf?E!P,GJp4M ��EH÷<peM?Z¥MHG<P[M�m�peCFwWt5÷<p{EHEHK^vFw^k	m?P4CFEHf�t`f?aezoPetJP4MHKWpeV
K^V�÷cf�zHõápezOILPeVFm�f]S ô PeEHf?t;peV�peCJz�f�_D÷cf�zOKWIhf?V{MOE?ZJx�fUp]vFE�f?z �]f?t°MHGFP4M,P5õâPeV���K^V�p4õ��5aeK �ef¥E
MHGJfÞv<f¥E�My÷<f?z�õáp]zHIRPeVFm�f]Z]P4V<tRGJf�V<m�f,G<P��ef�moGJp{E�f?VRMHGJKÒE��dPew^CFf,KWV°peCJz�K^IL÷JwWf�ILf?V]MoP[MOK^p]VFE�S

�,EUILf�V{MHKWpeVFf?tif?PezHwWK^f?z?ZcMOGJfR÷FP4KWzOx�KWEHf´f�_JmoGFP4VJa]fRP4wWaepezOK^MHGJI t`pDf¥EUvFPet`wWk�õáp]z�VJpeV��
÷<p[x�f�z �Ápeõ �]r�aezOpeCJ÷ E�KWö�f¥E´vcf?m?P4CFEHf�p4õdr8f�_DMOzOPÏpe÷cf�zoP[MOK^p]VFE�S 
�f?VFm�f�KWV¢p]zOtJf�z´MHpÑt`p P
õâP4KWz	m�peIL÷FPezHKÒEHpeV+ZÛx�fRK^IL÷JwWf�ILf�V{MOf?tÏMHGJf u KÒEHEHf�ILKWVFP[MOK^p]V Pew^a]pezOKNMOGJI x�K^MHGiMHGFfR÷<p]K^V{M �
MHp ��÷cpeKWV]MLøßQ�ùUõáCFVFm*MOK^p]VFE�S!gif;zOf�õáf?z5MOpßMOGJKWELP]E5øßQ.ù � u BÛS�ÿyGJf�v<P4zOzHKWf�z´wWP4MHf�V<m�KWf?E´p4õ
MHGJf;÷JzHp]÷<p{E�f¥t P4wWaepezOK^MHGJIRE	PezHf°vcf�MHMHf?z5MOGFP4V MOGFP[Mhp4õ,øßQ.ù � u BÏMHpDpFS �=K^a]CJzHf
m8E�GFp[x�E
MHGJf,m�peIL÷FPezHKÒE�p]V´peõÛMHGJf �,u BLPeVFt � �Uø K^IL÷JwWf�ILf�V{MoP[MHKWpeV<E�x�KNMOG�øßQ.ù � u BÛS4ù�M.KÒE�MOp	vcf
VJp4MOf?t�MOGFP[M=K^V<E�÷JK^MHf�p4õ<÷JzHp
�DKÒt`KWVJa�vcf�VJf��JMOEÝMHpÞMHGFf�m�CJzHzOf�V{MÝø8Q�ù+KWIL÷Jw^f?ILf�V{MOP4MHKWpeV+Z ��u B
PemoGJKWf �]f?EÞCJ÷8MOpÏý]S �_�RõâP]m*MHp]zUp4õ.KWIL÷JzHp
�]f�ILf�V{M¥ZcPeVFt � �Uø PemoGJKWf �]f?E´ýeS m_�°p]V 
�wWCFE�MHf�z
ýeS`gif	E�f?fUPeV�K^IL÷JzOp
�ef?Ihf?V{M�peõ�ý]S �Pr	x�K^MHG ��u B�P4VFtiýeS m_�´x�K^MHG � �Uø(p]V�m�w^C<E�MOf�z�r`S
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ÿyGJf5vcf�VJf��JMOEjpeõ�CFE�KWVJa ��u ø � õáp]z,÷cpeKWV]M ��MOp ��÷<p]K^V{MjIhf¥EHEOP4a]f	÷FP]EHEHK^VFa°pe÷cf�zoP[MOK^p]VFE�õáp]z
ù ô � m�wWCFE�MOf�zoE�GFP]E�v<f?f�Vßt`f¥EHm�zHKWvcf?t�KWVÔü �dþÁSFÿyGFf	ILf�MHGFpDtFE,P4V<t�KWEOE�CFf?E�KWV��epew �ef¥t�KWV�KWI �
÷Jw^f?ILf�V{MHKWVJa�÷cpeKWV]M ��MOp ��÷<p]K^V{M�pe÷cf�zoP[MOK^p]VFE!p
�ef?z!peVJf ��EHKWtJf?thm�peILI´CJVJKÒm�P[MOK^p]V´÷FzHpeMHp`m�p]wWE!KWV
b �,Q.ù,P4zOfh÷JzHf¥E�f?V{MHf?tßK^V üNý�þÁSl
,p[x�f��ef�zjCFEHK^VFa�MOGJf?EHf´p]÷`MHKWILK^ö?f?tÏ÷<p]K^V{M ��MOp ��÷<p]K^V{MUpe÷cf�z �
P[MHKWpeV<E�t`pDf?E�VFp4M�f�wWKWIhKWVFP4MHf�MOGJf5tJP4MOPLm�p]÷{k]ZJvJC`qÛf�zOKWVJa°P4VFt�MoP4aLIRP[MomoGJK^VFaRp
�ef�zOGJf¥PetJE?S
�&w^peM°p4õUzHf¥E�f¥P4zomoG¢G<PeELMoP4nef?V¢÷FwWP]m�f�KWV MHGJfß÷<PeE�MRMHpÔt`f¥E�KWaeVlP4V<tlt`f �]f�wWpe÷ pe÷`MOK^IRP4w
P4wWaepezOK^MHGJIRE�õápez�m�pewWwWf?m*MOK �]f8p]÷<f?zOP4MHKWpeVFE;peV �[PezHKWpeCFE;VJf�M�x�p]zHn`E°C<E�KWVJa ÷<p]K^V{M �ÁMHp��Á÷cpeKWV{M
÷JzHKWILKNMOK �]f?E?ZevJCJM�VJpeM�I5C<moGRx�p]zHn´GFPeE.v<f?f�V�t`p]VJf�p]V°E�f?w^f¥m*MHKWpeVRpeõsMHGJfjm�p]IhI´CJVJKÒm�P4MHKWpeV
÷JzHKWILKNMOK �]f?E�MOGJf�IREHf�w �ef?E?S

��u ø � vFP]E�f¥t8t`f¥E�KWaeV8p4õ�m�pewWw^f¥m*MHK �ef´pe÷cf�zoP[MOK^p]VFE�õáp]zp�Þù � v<PeEHf?t8m�w^C<E�MOf�zoE´ü^ý �FZ�ý meþ
GFPeE�v<f?f�V5E�MHCFtJK^f¥t�f?PezHwWK^f?z?Ss
�peI5vFK^VJKWVJaÞzHf?IhpeMHf�ILf?Ihp]zHkjP4VFt	K^V{MHzoP
��VJp`t`f�EHGFP4zOf?tUILf?I �
pezOk5õáp]z.f��°m�K^f?V]Mym�p]w^wWf?m�MHK �ef�p]÷<f?zOP4MHKWpeVFE.peVRù ô ø B`Q GFPeE.v<f?f�V°÷JzOf?EHf�V{MOf?tRKWV8ü^ýs�¥þ�S]ÿyGFf
K^IL÷JwWf�ILf�V{MoP[MHKWpeV<E�P4VFt�÷<f?z�õáp]zHIRP4V<m�fjf �[P4wWCFP[MOK^p]VFE�p4õ�MOGJfUvFP4zOzOK^f?z�p]÷<f?zOP4MHKWpeV�C<E�KWVJahzHf �
IhpeMHf°IRPe÷J÷<f¥t ILf�ILpezOk8p]V MHGJf;Bf
�ùjKWV{MHf?zOm�peVJVJf¥m*M	xyPeE�÷FzHf¥E�f?V]MOf?tiKWV ü r[þÁSc
�p[x�f �ef?z
MHGJf¥E�fh÷FP4÷cf�zoEUt`p�VJp4Mjõáp`m�CFEjpeV8MOPen{KWVJa�Pet��[P4V{MoP4aef´p4õ.VFp
�ef�w=ILf?moGFPeVJKÒE�IREÞK^Viù ô � MOp
t`f �]f�wWpe÷�f��°m�KWf�V{M,m�p]w^wWf?m�MHK �efjpe÷cf�zoP[MOK^p]VFE�S



0

5

10

15

20

25

30

2 3 4 5 6 7 8

T
im

e 
(µ

se
c)

Number of Nodes

MPI-DS
RDS
RGM

Ùá� Ú � Ì{Ê����ÛÍ����
	���
ÛÉoÊ��4Ë,���

0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

2 3 4 5 6 7 8

F
ac

to
r 

of
 Im

pr
ov

em
en

t

Number of Nodes

RDS
RGM 

ÙY� Ú � Ì{Í¥Ê��DË����������ÛË������������JÊ

0

5

10

15

20

25

30

35

40

2 4 6 8 10 12 14 16

T
im

e 
(µ

se
c)

Number of Nodes

MPI-DS
RDS
RGM

ÙYÃ Ú � Ì{Ê����cÍ�� � 	�� 
ÛÉoÊ��4Ë � �

0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

2 4 6 8 10 12 14 16

F
ac

to
r 

of
 Im

pr
ov

em
en

t

Number of Nodes

RDS
RGM

ÙáÆ Ú � Ì{Í¥Ê��DË����������ÛË������������JÊ
� � � Î � Î �=�?���D�����N���?�L�?�ÝÜLà+��¡â}��UÕ������h���{~��e���¥�`�?��~*ÆL�?��Ð?�?�������{�����¥�R�=�N�]����~O����§��?�{ÆR¦

� � ï�ì,ò	��ñ��Dó�ï.ì�����ì,ð���ñ�í`ñ,î�� " ï�î $

ù�V�MOGJKWEy÷<P4÷cf�z¥Z`x�fjGFP��efj÷JzOf?EHf�V{MHf¥tRMOGJzHf?fUVJf�x P4÷J÷JzOp]P]moGJf?Ejú � Q�_�Z ��u BÛZFPeVFt � �UøÏû
MHpUf��°m�KWf�V{MOw^k�KWIL÷Jw^f?ILf�V{M!MHGJfyvFPezHzOK^f?zÝp]÷<f?zOP4MHKWpeV´peV5ù ô � �ÁvFP]E�f¥t5m�w^CFE�MHf?zOE=x�GJKWwWf�MoP4nDKWVJa
Pet��[P4V{MoP4aef�peõÛMHGJf �,u ø � P4VFtLI´CJw^MHKÒm�PeE�M�õáCJV<m*MHKWpeV<P4wWKNMOK^f¥E�p4õsù ô �	S{ÿyGJf,f�_`÷<f?zHKWILf�V{MOPew
zHf¥E�CJw^MOE�x�fjP]moGJK^f��ef¥tRE�GJp[x MOGFP[M�MHGFfÞ÷JzOpe÷cp]EHf?t�P4÷J÷JzOp]P]moGJf?E�E�KWaeVFK��<m?P4V{MHwWkLpeC`MO÷<f?z�õáp]zHI
MHGJfhm�CJzOzHf?V{M,vFP4zOzOK^f?z�K^IL÷JwWf�ILf?V]MoP[MOK^p]VFE�KWV8øßQ.ù�MOGFP[MjCFEHf5÷cpeKWV]M ��MOp ��÷<p]K^V{M,ILf¥EHEOP4a]K^VJa<S
ÿyGJf � �Uø EOmoGJf�ILf�MOf�VFtFE,MOp°÷cf�zHõápezOI2x�f�wWw+õáp]zÞwÒP4zOaef?z�aezOpeCF÷ßE�KWö�f¥E�Z<x�GJK^wWf � Q�_ PeVFt
��u B;÷cf�zHõápezOI9vcf�M�MOf�z�õáp]z�E�IRPew^wWf�z�a]zHp]CJ÷FE?SDÿyGFfjzOf?EHCJw^MOE�PewWEHpRE�GJp[x MHGFP4M�MHGJf	EOmoGJf�ILf¥E
P4zOfÞEOm�P4wÒP4vFw^fjx�KNMOG�EHk`E�MOf�I9EHK^ö?fjPeVFt°x�KWwWwc÷FzHp
�DKÒt`fÞvcf�MHMHf?z�vcf�VFfA�JMoE�õápezywWPezHa]f�zym�wWCFE�MHf�zoE?S
ÿyGJf�zOf�õáp]zHfRx�f�P4zOzOK �]f°P[M	MOGJf;m�peVFm�w^CFEHKWpeV MHG<P[M	MOGJf�f �Rm�K^f?VFm�kip4õ�MOGJf�v<P4zOzHKWf�z�p]÷<f?zOP �
MHKWpeVFEUm�PeV8vcfhm�peVFEHKÒt`f�zoP4vJwWk�K^IL÷JzOp
�ef¥tßm�p]IL÷FP4zOf?t�MOp�MOGJf´MHzoPet`K^MHKWpeVFPew!÷<p]K^V{M �ÁMHp��Á÷cpeKWV{M
Ihf¥EHEOP4a]K^VFahm?P4wWwWEyvFP]E�f¥t�KWIL÷JwWf�ILf�V{MOP4MHKWpeVFEyvDk;CFE�KWVJahMHGFf�VJp
�ef?wcILf¥moGFP4VJKÒEHILEypeõ=ù ô �5S
gÏfRP4zOf5x�pezOnDK^VFa�peVÏf�_DMHf?VFt`KWVJa�MHGJf¥E�fhKÒt`f?P]E,MOp�K^IL÷JwWf�ILf�V{M�p4MOGJf�z�m�pewWw^f¥m*MHK �efhpe÷��

f�zoP[MHKWpeV<E�w^KWnef;vJzOp]PetFm�PeE�M5P4V<tÑP4wWw^zOf?t`C<m�feSÝgÏf;f�_`÷cf?m*M´MHGJf�moGFP4wWwWf�VJa]f?E	PeVFtÑEHm�pe÷cf°õáp]z
K^IL÷JzOp
�ef?Ihf?V{M�MHp;v<f´aezOf?P[MOf�zÞK^V�MOGJf?EHf´m?PeEHf?E,v<f¥m�P4C<E�f´p4õ�MHGFfhtJP4MOPLMOzOPeVFE�õáf�z,KWV��ep]w �]f?t
K^V�MOGJf?EHf	pe÷cf�zoP[MOK^p]VFE?SJgÏf´P4zOf	P4wÒE�pR÷JwÒP4VFVJK^VFaLMHp°CFEHf�MOGJf	p4MOGJf�z�õáf?P[MOCJzOf?E�peõ=ù ô �5ZFwWK^n]f
E�CJ÷F÷<p]z�M�õáp]z,P[MOpeILKWmUPeVFt ��u ø � zOf?Pet;pe÷cf�zoP[MOK^p]VFE�MHpRKWIL÷JwWf�ILf�V{M�MOGJf	m�p]w^wWf?m�MHK �ef�pe÷��
f�zoP[MHKWpeV<E�f �°m�KWf�V{MHwWkeS
=
T��6W*
 M,)8E1GVX.	 E W �/D	� gÏfÏx�p]CJwÒtlw^KWnef8MHpÑMOGFP4VFn TUf �DK^V u f�KWf�zOwWK^VJa P4VFt \ef�q TUKWzHn



õázHp]I ø�f?w^wÒP4VFpd_LÿÝf?moGJVFpewWpeaeKWf?E�õápez�MOGJf�KWz�EHCJ÷J÷cpezHM�x�K^MHG°MHGJfÞù�V��FVJK ô P4VFtRG<P4zot`x�PezHf�PeVFt
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