
HAL Id: inria-00107615
https://inria.hal.science/inria-00107615

Submitted on 19 Oct 2006

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Object Programming in a Rule-Based Language with
Strategies

Hubert Dubois, Hélène Kirchner

To cite this version:
Hubert Dubois, Hélène Kirchner. Object Programming in a Rule-Based Language with Strategies.
Workshop on Multiparadigm Programming with OO Languages - ECOOP’02, Jun 2002, Malaga,
Spain, 25 p. �inria-00107615�

https://inria.hal.science/inria-00107615
https://hal.archives-ouvertes.fr


���������
	����������������������������! #"$�
%'&(�*)���+-,.������ ��*���
/ �0	2143�	2��5	6���7�$��)

8:9<;'=�>@?:AB9<;DCFEHG�IKJ'LM8�N=PORQ=PJS=5TUEV>XW0YSJ<=P>
Z6[5\^]`_�acb:J<EVdF=P>0GeEf?<N=5gBIKJSWPhMi7j�Z2[5\^]`_^a@k
g:\Bl

monpiKqFr
sutvsKwFx�y IKJSL<z*9<dv>e=Pa{ORQ=�G@a|g:IKJ'W$h}k~=�L�=P���'�<>0IKJSWP=

�����v�S�F�v�
�|�����S�'�������<�v���u�S���{�����D�����S�K�D�������F�D�u���c���

���¡ 0¢0£$¤v¥�¢�¦*§2¨ª©f«�¬��¬�®X¯�¬ª¯`®X«|®0°u±`«�M¬ª¯`²�³P¯@�´*´*©µ°�³M¶V¯@�´*®e·2²�¯`¸¹±`¨v$±�º0²�´U»
¼ª©f°ª®0«�±`¨�®oºX²�°�ºX®0¬ª±`«�²�¶¡²�¼F½{®0ºX±`«0¾ª¯`¿�Àµ®0«~�°vÁ�«c±|¯@P±`®0³�©µ®0«0¾�¼�¿ª©µÀµ±�P«
P°Â®XÃK±`®0°ª«|©f²�°
²P¶v±`¨�®6¯`¿ªÀµ®X»�¼v�«|®0Á:Àf�°ª³�¿��³�®�·Ä©Å±`¨5«c±|¯@$±`®0³�©µ®0«�Æ<Ç�ÈÄÉ6Ê�§2¨�©µ«¡®XÃK±`®0°ª«|©µ²�°5©µ«Ë©µ´*¬�Àµ®X»
´*®0°u±`®ÌÁ�©f°Â*¯`®eÍv®0ºX±`©µÎÏ®o·20ÐÂ©µ°#Æ<Ç�ÈÄÉÑ©µ±`«|®XÀµ¶�P°vÁ7¯`®0Àµ©µ®0«
²�°Â±`¨�®^«`P´*®�¶V²�¯`´�PÀ
«|®0´�P°u±`©fºX«0¾�°��´*®0ÀÅÐ�±`¨�®
Òu»�ºÌPÀµº0¿�Àµ¿�«0Ê

Ó Ô�Õ�Ö�×<Ø^ÙBÚ:ÛDÖ<Ü`Ø�Õ
[B;�Ý`=�W$?@ac;SIFGe=�LÑOVIFJ<ÞF9SIFÞF=�GBIFJSLÑ>X9<OV=$ac;SIFGe=�LÑOVIFJ<ÞF9'IKÞF=�G:Y'IÏdF=7EßJSL<=PàD=PJSL�=�J�?eOVhÑ=PáÂ=�>eÞª=�L
IFG¡à<>XCFÞª>XIFáÂá7EVJ<ÞoàSIF>XIªL�EßÞªá�G¡EßJU?XY<=Ä=�EßÞªYª?XEß=�GPâ�ZãIFJ<ÞF9SIFÞF=�G�OßEVäF=�åÄæ�ç*è \�CªGXrªi�éc��êDëBç�ìÅì í@ç�ìÅîPï
ðFñ è òU\:óFquéc��ôSõ ö�÷Kì2è ø#=�h�rªi�é�Cª>�ùÏç�úÏçûè _�òUr x é~IF>e=Âü
=POVOfacävJ<Cuü^JýIKJSLûOHIK>XÞF=POVh#9SGe=�Lû;<9�?
CKþÿ?e=�J OHIFW0äÂCKþãGe=Pá�IFJª?XEVW�IKOD;SIFGeEHGPâv\^9<OV=$ac;SIFGe=�L G@h�G@?e=Pá�G��ªEVJ<Eß?eEHIKOVOßhÂ9SGe=�L EßJ ?eY<=UIK>e?eE � WPEVIFO
EßJ�?e=�OßOVEVÞF=PJ'W$= WPCFáÂá�9<JSEf?`hª��YSIÏdª=�ÞªIFEßJ<=�LýEßJ�?X=P>X=�G@?�ü^Ef?XY ?eYS=ML�=�dF=POVCFàSá7=�J�?�CKþ�=���WPEß=�J�?
W$CFáÂà<EVOV=P>0GPâ

�oY<=7ô��uå�� Geh�G`?X=Pá!è m�k
A
	 wªw éËà<>XCud�EHL�=�G�I�dF=P>XhÂÞF=�J<=P>0IKO�IKà<àS>eC�IFW0YÂ?eC7>X9<Oß=Pa{;'IFGe=�L
à<>eCªÞF>0IKáÂáÂEßJSÞSâÄô��uå�� C���=P>0G�IKJ =�Jvd�EV>XCFJ<áÂ=PJ�?*þ Cª>�Geà'=�W$Eßþ h�EVJ<ÞÑIFJSLýà<>XCK?XCK?`hvà<EVJ<Þ¹L�=$a
L�9SWÌ?XEßCªJMGeh�G`?X=Pá�G�EVJMI�OHIKJ<Þª9SIKÞª=�;SIFGe=�L}CFJ >X=Pü^>XEß?e=:>X9<OV=�G
W$CªJª?X>eCªOßOV=�L};�h�G@?e>0Iu?X=PÞFEV=�G�â�]c?
ÞFEVdF=�GUI JSIK?e9<>0IKOÄIFJSL GeEVá7àSOß=�OVCFÞªEVW�IKO6þ >XIFáÂ=Pü
CF>XäMþ Cª>U?eY<=}WPCFá�;<EßJ'Iu?eEVCFJ CKþ^W$Cªá7àS9�?XIKa
?eEVCFJ¹IKJ'L¹L�=�L<9SWÌ?XEßCªJ#àSIK>0IFL�EVÞFá�G�â<]c?BGe9<à<àDCF>e?XG�?eY<=7L�=�GeEßÞªJ#CKþ2?eYS=PCF>X=Pá�à<>XCudF=�>XG���OßCªÞFEHW
à<>eCªÞF>0IKáÂáÂEßJSÞ�OHIKJ<Þª9SIKÞª=�G��ªW$CªJSG@?e>0IKEVJª?^GeCFOVdF=P>0G
IKJSLML�=�WPEVGeEßCªJMàS>eC�W$=�L�9<>X=�G
IKJSLMC���=P>0G
I
á7C�L�9SOVIF>Ëþ >0IKáÂ=Pü
CF>Xä�þ Cª>�G@?e9SL�hvEVJ<Þ�?XY<=PEV>2W$CFá�;<EVJSIu?XEßCªJËâªô��uå��MYSIFG�I:WPOß=�IK>ãCªà'=�>XIK?eEVCFJSIFO
G@=�áÂIFJ�?eEHWPG
;SIFGe=�L CFJM>e=�ü^>eEß?eEVJ<Þ7OßCªÞFEHW�è m
T*T*\ w� éãIKJ'L}CFJ >X=Pü^>XEf?XEßJ<Þ7WPIFOVWP9<Oß9'G5èÅk~EV> wªw é{â
]c?XG*EVáÂà<Oß=�áÂ=PJ�?XIK?eEVCFJýEßJvdªCFOVdF=�GUWPCFáÂà<EVOß=�LÑá�Iu?0W0Y<EVJ<Þ¹IKJSL >X=�L�9SW$?eEVCFJû?e=�W0Y<J<E���9<=�GUEVJ�?e=$a
ÞF>0Iu?eEVJ<Þ�IªGeGeC�W$EHIu?eEVdF=�IFJSL�W$CªáÂá�9�?0Iu?eEVdF=�þ 9<JSWÌ?XEßCªJSG�âªg�CªJ L�=P?e=P>XáÂEßJSEVG@?eEHW:WPCFáÂà<9�?0Iu?eEVCFJ'G
>e=P?e9<>XJ�Ge=Pdª=P>0IKO�>e=�G@9<Oß?XG2ü^YSCªGe=~=�J�9Sá7=�>XIK?eEVCFJ�EVG6YSIFJSL�OV=�L�?eYSIFJ<ä�G6?eCUI:þ =�ü WPCFJSG@?e>X9SWÌ?XCF>0G
CKþãW0Y<CªEVWP=:G`?X>XIK?e=�ÞFEV=�G�âª_ G@?e>0Iu?X=PÞªh�OHIKJ<Þª9SIKÞª=^EVG
IÏduIKEVOVIF;<OV=^?eC7W$CFJ�?X>eCªOS>X=Pü^>XEf?XEßJ<Þ'â���dÏIFOß9<a
Iu?eEVCFJ�CKþ�G`?X>XIK?e=PÞªEß=�G�IFJSL�G@?e>0Iu?X=PÞªhUIFà<à<OVEVW�Iu?XEßCªJ�EHG�IKÞªIFEßJ�;SIFGe=�L�CFJ�>X=Pü^>XEß?eEVJ<ÞSâu8�Cuü
=Pdª=P>��
ô��uå�� OHIFW0äÑCª;�Ý`=�W$?�CF>XEV=PJ�?e=�LÑþ =�Iu?X9<>e=�GP�Ë?eY<=}JSCK?eEVCFJýCFþ^G@?XIK?e=�GP�Ëü^YSEVW0Y à<>XCudvEVL<=�GUáÂCF>X=
G`?X>e9SW$?e9<>0Iu?XEßCªJË�<IKJ'L}?XY<=�IK;<EVOVEf?`h�?XC}L�= � J<=�G`?X>e9'WÌ?e9S>e=�G^G@YSIF>eEVJ<Þ�?eY<=�GXIKáÂ=Uà<>XCFàD=P>e?eEV=�G�â

ø#CF>X=�>X=�WP=PJ�?eOVhF��?eYS=oWPCFá�;<EßJ'Iu?eEVCFJ�CKþ'Cª;�Ý`=�W$?@ac;SIFGe=�L�OVIFJ<ÞF9SIFÞF=�GãIKJ'L�>X9<Oß=Pa{;'IFGe=�L�OHIKJ<a
ÞF9SIFÞF=�G�YSIªG�àS>eCudª=�L5?eCU;D=���9<Eß?e=o>X=POV=PduIKJ�?6?eCBþ CF>Xá�IKOVE���=~IKJ'L�GeCFOVdF=~IªL�duIKJSWP=�L�EßJSL<9SG`?X>eEHIKO
à<>eCª;<OV=Pá�G6?eYSIK?�>X=���9<EV>e=^GeCFáÂ=
þ CF>Xá CKþ�>X=�IFGeCFJSEßJ<Þ'âu_�áÂCFJ<Þ*á�IFJ�h�CK?eYS=P>ÄOHIKJ<Þª9SIKÞª=�G��ÏOß=P?
9SGÄáÂ=PJ�?XEßCªJ�?eY<>X=P=:CKþ�?eY<=�á��ªáÂCF>X=�W$OVCªGe=POVh7>e=�OVIK?e=�L7?XC�CF9S>�IKà<àS>eC�IFW0Y������uå����6ô�èÅk
Zãr x é{�
�� è 85l"! r s éãIKJSL$#7ç�%Ïæª÷�è k
A&�'	 wªw é{â



� �uå����2ôÂEVGoW$Cªá�;<EVJ<=�G~Cª;�Ý`=�W$?XG
IKJSL à<>XCFàSIFÞªIu?XEßCªJ�>e9SOß=�G�EVJ ?XY<=5OßCªÞFEHW�à<>XCFÞª>XIFá7áÂEVJ<Þ
G`?`hvOV=oþ CF>�à<>XCF;<OV=Pá�G@CªOßdvEVJ<Þ*IKJSLÂW$Cªá�;<EVJSIK?eCF>XEHIKOvCFà�?XEßáÂE ��IK?eEVCFJËâªl�EßJ<ÞªOß=^EVJ<Y<=�>eEß?XIFJSW$=^IFJSL
þ 9<OßO�à'CªOßhváÂCF>Xà<Y<EHGeá IK>X=�Ge9<à<àDCF>e?e=�LËâ � �uå����2ô Y'IFG^;D=P=�J#>e=�IKOVE���=�LM?eC}L�=�IKOËü^Eß?eY¹IFà<à<OVEfa
WPIu?XEßCªJSG�ü^Eß?eY WPCFáÂà<OV=$� L<Iu?0I¹G@?e>X9SWÌ?X9<>e=�G�ü^Eß?eY ?XY<=MIF;<EVOßEß?`hÑ?XCÑL�= � J<=}>X9<OV=�G�â ���uå�� �2ô
>e9<OV=�G*IªGeGeC�W$EHIu?X=7I OVCFÞFEHWPIFO�W$CFJ'L�Ef?XEßCªJ ü^Eß?eY IFJ =P�vàS>e=�GeGeEßCªJ WPCFáÂà'C�G@=�LÑ;vh¹CªJ<=ÂCF>U?`ü
C
CF;�Ý`=�WÌ?XG��<ü^Y<=�J#I�W$CFJ'L�Ef?XEßCªJMEHG^=�dÏIFOß9'Iu?e=�L EßJ�?eCÂ?X>e9S=F��?XY<=*=$��à<>X=�GXG@EVCFJ EHG^=PduIKOV9SIK?e=�LMþ Cª>
?eY<=�ÞªEßdª=PJûCF;�Ý`=�WÌ?XG�â6k~CªJSL�Eß?eEVCFJSG*IF>e=Â=Pdª=PJ�?XG5?XYSIu?�L<=PJ<CF?e=�IKJý=PdªCFOV9�?eEVCFJûCKþ^IKJû=PJ�?XEf?`h
� W$>X=�IK?eEVCFJ7CKþ¡IKJ7CF;�Ý`=�WÌ?��KáÂCvL<E � W�Iu?XEßCªJ�CFþ�IFJ7IK?@?e>XEV;<9�?e=ª�K=$?0WKâVâßâ��Ìâ�\^9<OV=�G�W�IKJÂ;'=^Þª>eCª9<àD=�L
?eCFÞª=$?XY<=P>^;<9<?:W$CFJ�?X>eCªODEHG^J<CF?^=$��à<OVEVWPEf?�â

�� EVG�I#W$CFJ'W$9<>X>e=�J�?�CF;�Ý`=�WÌ?�CF>XEV=PJ�?e=�LûWPCFJSG@?e>0IKEVJ�?�OVIFJ<ÞF9'IKÞF=7?XYSIu?�C �D=�>XGUá�9<Oß?eEVà<Oß=
EßJ<YS=P>XEf?0IKJSWP=F�ËY<EVÞFYS=P>ea{Cª>XL�=�>5þ 9<JSWÌ?XEßCªJSG�IFJSL G@=�IK>0W0Y WPCFá�;SEßJSIK?eCª>XG�â��oY<=�à<>XCFÞª>XIFá7áÂEVJ<Þ
OVIFJ<ÞF9SIFÞF= �� EßJ�?e=�ÞF>0Iu?X=�Go?XY<=�àSIF>XIªL�EVÞFá�G^CKþ�EVáÂà'=�>XIK?eEVdF=F�Sþ 9<JSW$?eEVCFJSIFO6IFJSL#W$CªJSW$9<>X>X=PJ�?
W$CFJ'G`?X>XIFEßJ�?BàS>eCªÞF>0IKáÂáÂEßJ<Þ�EVJýI W$CªáÂà<9�?XIK?eEVCFJSIFOãþ >0IKáÂ=�ü~Cª>eä�â �oYS=�EVJ�?e=PÞª>XIK?eEVCFJ¹CFþ�CF;<a
Ý`=�WÌ?0G7EßJ�?eC ?eYS= àS>eCªÞF>0IKáÂáÂEßJ<Þ#OHIKJSÞF9SIFÞF= EHG7EßJ�?X=P>X=�G@?eEVJ<ÞÑ;D=�W�IK9SGe= ?XY<=Ph Y'IÏdF=ML<= � J<=�L
I��$ëBç�ìÅì �� ?eYSIK? WPIFJ Ge9<à<àDCF>e? CF;�Ý`=�WÌ?0G�þ CF> W$CªJSW$9<>X>X=PJ�?MW$CªJSG@?e>0IKEVJª?}àS>eCªÞF>0IKáÂáÂEßJ<Þ'â
nÄ>XCFàSIFÞªIu?XEßCªJ}>X9<Oß=�G^IK>X=*IKOHG@C79SGe=�L EßJM?eYS=�W$CFJ�?X=$�v?�CKþ2W$CFJ'G`?X>XIFEßJ�?�G@CªOßdvEVJ<ÞSâ

#�ç�%uæF÷oEHGÄIUOHIKJ<Þª9SIKÞª=
;'IFGe=�L�CFJÂ>e=�ü^>eEß?eEVJ<Þ*OVCFÞªEVWF�uü^Ef?XY}G@=�dF=P>0IKOv=P��?X=PJSGeEVCFJSG��FIKáÂCªJ<Þ
ü^Y<EVW0Y��"%ªìÅì'#7ç�%Ïæª÷}ü^Y<=�>e= CF;�Ý`=�WÌ?�Cª>eEV=PJ�?X=�LýáÂC�L�9<OV=�GÂWPIFJ ;'=�L�= � J<=�L¡â6]c?�C �D=�>XG�?eYS=
à'C�GeGeEß;SEßOVEf?`hý?XC L�=Pdª=POVCFà.WPCFJSWP9<>e>X=PJ�?7CF;�Ý`=�WÌ?}G@h�G@?e=�áÂG��2CF>	��
���������������
���Ì��ü^Y<=�>e=M?eYS=
W$9<>X>e=�J�?UG@?XIK?e=7YSIFG*IMá�9<Oß?eEHGe=$?�G`?X>e9'WÌ?e9S>e=7CKþ
CF;�Ý`=�WÌ?XGUIFJSLÑáÂ=�GeGXIKÞª=�G��DIFJSL¹=�dFCFOVdF=�G:;vh
IKà<à<OVEHWPIu?XEßCªJMCFþ6>X9<OV=�G
?XYSIu?^EVá7àSOß=�á7=�J�?:áÂ=�GXGeIFÞF=UWPIKOVOHGPâ

k~CFáÂàSIK>X=�L*?eCB?eY<=�G@=
=$��EHG`?XEßJ<Þ5OHIKJ<Þª9SIKÞª=�G��P=$�v?X=PJSL�EVJ<ÞÂô��uå���ü^Ef?XY�Cª;�Ý`=�W$?XG�à<>XCud�EHL�=�G
G@=�dF=P>0IKO'IFL�duIKJ�?0IKÞF=�GPâª��EV>0G`?
CKþËIKOVOR�ª?eYS=�þ�IFW$?�?XYSIu?Uô��uå�� àS>eCudvEHL�=�GÄI�G`?X>XIK?e=PÞªh�OHIKJSÞF9SIFÞF=
IKJSLpG@?e>0Iu?X=PÞFh W$CªJSG`?X>e9'WÌ?eCª>XG�?eC.L�= � J<=ûW$CFJ�?X>eCªO�CFJp>X9<OV=�G��~IKàSà'=�IK>0G}IFG =�GXG@=�Jª?XEVIFO�þ Cª>
áÂIFJvh�IKàSà<OßEHWPIK?eEVCFJSG�âFlv=�W$CFJ'L¡�K?XY<=�á�IKEVJ7þ =�Iu?X9<>X=�G2?XYSIu?�W0YSIF>XIªWÌ?X=P>XE���=
Cª;�Ý`=�W$?ÄOVIFJ<ÞF9'IKÞF=�G
� L�= � J<Eß?eEVCFJ CFþ^WPOVIªGeGe=�G�W$CFáÂàDCªGe=�LýCFþ^IK?@?X>eEV;<9�?X=�G�IFJSLýáÂ=$?XY<C�L<G��2GeEßáÂà<OV=}EVJ<Y<=P>XEß?XIKJ'W$= �
á7=P?eY<C�LýWPIFOßO2CªJ Cª;�Ý`=�W$?XG��BW�IKJ ;'=}L�= � J<=�LÑEVJ I >X="!S=�WÌ?XEßdª=�üoIÏhF�¡GeEßJSWP=7?eY<=Â=$�v?X=PJSGeEßCªJ
EVG5L�= � J<=�L#EVJ ô��uå�� Eß?XGe=POßþ`â��6EVJSIKOVOVh Cª9<>:OHIFG@?��D;<9�?5á�IÏh�;D=�áÂCª>e=�EVáÂà'Cª>@?0IKJ�?��DàDCFEVJª?5EVG
?eYSIK?B?XY<=Â=$�v?e=�JSG@EVCFJÑYSIFGUI G@=�áÂIFJ�?eEHWPG5W$CFáÂàSIK?eEV;<OV=�ü^Eß?eYÑ?eY<=Â>X=Pü^>XEf?XEßJ<Þ WPIFOVWP9<Oß9'GBIFJSL
EVG�IªW0Y<EV=PdF=�L};vh}á�IKàSà<EßJSÞÂ?eY<=U?XY<=PCª>eh�CFþ6Cª;�Ý`=�W$?XGoEVJª?XC7?eY<=$#ªacW�IKOHW$9<OV9SG�â

]|J lv=�W$?eEVCFJ i<��ü
= � >0G@?�à<>X=�Ge=PJ�?�?XY<=MGehvJ�?XIu�ýCKþ^?XY<= CF;�Ý`=�WÌ?�=P�v?e=PJ'G@EVCFJ CFþ�ô��uå��~�
EßJSWPOß9'L�EßJSÞ.CF;<Ý`=�WÌ?Má7C�L�9SOß=�G IKJ'Lp>e9SOß=�G}CFJpCª;�Ý`=�W$?XG�â �oY<= =PJSWPC�L�EßJSÞ CKþ*CF;<Ý`=�WÌ?0G IFJSL
W$OHIFGXG@=�G�EßJ�?XC�IKJ}IKOVÞF=�;<>0IKEHWÄ?XY<=PCª>eh�EVG�à<>e=�G@=�J�?e=�L7EVJ lv=�W$?eEVCFJ}qSâ �oY<EHGÄà<>XCudvEVL�=�G2?eYS=�;SIFGeEHG
þ CF>o?eYS=�>e=�!S=�W$?eEVdF=UEVá7àSOß=�á7=�J�?XIu?XEßCªJ�CKþã?XY<=�=P��?X=PJSGeEVCFJ EßJ ô��uå�� Eß?XGe=POßþ`â'lv=�WÌ?XEßCªJ t � >0G@?
EßJ�?e>XC�L�9SWP=�G�?XY<=:>X=Pü^>XEß?eEVJ<Þ�WPIFOVWP9<Oß9'GÄCFJ ü^Y<EVW0YÂ?XY<=BGe=Pá�IFJª?XEVW�GÄCFþD?XY<=:Cª;�Ý`=�W$?�=$�v?X=PJSGeEßCªJ
EVG�L�= � J<=�L¡â��oY<=�W$CªJSW$OV9SGeEßCªJ�ÞªEßdª=�G2G@CªáÂ=�þ 9<>e?eYS=P>�àD=P>0G@àD=�W$?eEVdF=�G�âK_�J7=$�v?X=PJSGeEßdª=~=P�<IKáÂà<OV=
EVG�L<=PdF=�OßCªà'=�L EVJ#_�à<àD=PJ'L�Ef�¡â

% &('*),+.-�Õ0/�Ú*-1/2)3)54oÖ�)ãÕ06vÜ@Ø�Õ

_:L<L�EVJ<Þ#Cª;�Ý`=�W$?@acCF>XEß=�Jª?X=�LÑþ =�IK?e9<>X=�G5?XC ô��uå�� üoIFG5áÂCK?eEVduIu?X=�Lû;vh¹?eYS=�J<=P=�L CFþ
>X=PàS>e=Pa
G@=�Jª?XEßJSÞ}G`?X>e9SW$?e9<>X=�L L<IK?XI�IKJ'L G@?XIK?e=�G^IKJSLM?eC}WPCFá�;<EßJS=B?XY<=Pá�ü^Eß?eY#>X=Pü^>XEf?X=5>X9<OV=�G^IFJSL
G`?X>XIK?e=PÞªEß=�G�L�=�GXW$>XEV;<EßJSÞB?XY<=PEV>�=�dFCªOß9�?XEßCªJËâu]|JÂ?eYSEVGÄGe=�W$?eEVCFJË�ªIuþÿ?e=�>�I*GeY<CF>e?Äà<>X=�Ge=PJ�?XIK?eEVCFJ7CKþ
?eY<=7ô��uå��ûGeh�G`?X=Pá���ü~=:L<= � J<=B?eYS=:CF;<Ý`=�WÌ?ea{Cª>eEV=PJ�?X=�L7=$�v?e=�JSGeEßCªJ}CKþ�ô��uå�� ?eY'Iu?
WPCFJSGeEHG`?0G
EßJ�L�=�WPOVIF>eEVJ<ÞÂG@àD=�WPEVIFO�á7C�L�9SOß=�G
?eYSIK?oü
=UWPIKOVOã[5ø#C�L�9<OV=�G � [5ø#C�L�9<OV=:þ Cª>B[B;�Ý`=�W$?oø#C�Lva



9<Oß= �Ëü^YS=P>X=�?XY<=~9'G@=�>6W�IKJ�L�= � J<=
?eYS=
WPOVIªGeGe=�GË?eYSIK?6Y<=
9SGe=�G�âÏ]|J�=�IªW0Y�áÂC�L�9<OV=F�uIu?e?e>XEß;<9<?e=�G
IKJSLýáÂ=$?XY<C�L<G�IF>e=}L<= � J<=�Lûþ CF>�=�IFW0Y W$OHIFGXG��¡?eY<=MG@hvJ�?XIK� CKþo?XY<=�Ge=}CF;<Ý`=�WÌ?�áÂC�L�9<OV=�G�EVG
�ª9SEf?X=�G@EVáÂEßOHIK>o?XC7Cª;�Ý`=�W$?�OVIFJ<ÞF9'IKÞF=�G�OVEVäF=�êDëBç�ìÅì í@ç�ìÅî$ï ðFñ è òU\�óFqÏé�CF> � �ãç�ë�ìDè \ y rFóÏécâ

����� ô��uå��

�oY<= G@?XIK>e?eEVJ<Þ#àDCFEVJ�?�CKþo?XY<EVG�ü~Cª>eä ü
IªGU?eYS=Ñô��uå�� Geh�G`?X=Pá�â !û=};<>XEV="!Shûà<>X=�Ge=PJ�?�?eYS=
þ =�Iu?X9<>X=�G�CKþ�?XY<= OHIKJ<Þª9SIKÞª=�?eY'Iu?�IK>X= 9SGe=�L EVJ ?XY<EHG�à'IKàD=P>ÂIKJSL ?eY<=M>e=�IFL�=�>7W�IKJ >X=$þ =�>
?eC�è m�k
A&	 wFw é¡þ Cª>
þ 9<>@?XY<=P>^L�=P?XIFEßOHGoIKJSLM=$�<IKáÂà<OV=�G�âv]|JMCª>XL<=P>~?eC7YSIÏdF=UG@CªáÂ=5IªL<L�Eß?eEVCFJSIFO
EßJ�þ Cª>eá�IK?eEVCFJSG��6?eY<= >e=�IFL�=�>7W�IKJ >e=Pþ =P>7?eCýG@=�dF=�>XIFO
IF>@?XEVWPOß=�G�IFJSL à<>X=�Ge=PJ�?0Iu?eEVCFJ'G�CFþ:?eYS=
G@h�G@?e=Pá��uâ

�oY<=�OHIKJ<Þª9SIKÞª=*EVGBW$OVCªGe=*?eC ?eY<=�IFOßÞª=P;<>0IKEHW*Geà'=�W$E � WPIK?eEVCFJ�þ CF>Xá�IKOVEVGeá�ü^Ef?XYÑIK;SG@?e>0IFW$?
L<Iu?0IU?`hvà'=�G�L�= � J<=�LÂ;vh7CFàD=P>0Iu?XCF>0G�IKJSLÂ>X=Pü^>XEf?X=^>e9SOß=�GP�K;S9�?~à<>XCudvEVL<=�GÄIªL<L�Eß?eEVCFJSIFOSG@àD=�WPEfa
� W$Eß?eEV=�G�?eY'Iu?�IK>X=Äü~Cª>@?XY�=PáÂà<Y'IFGeE���EßJ<Þ'â �oYS>e=�=�á�IKEVJ�à<>XEßJ'W$EVà<Oß=�G6YSIÏdF=ÄÞª9<EHL�=�L�?eY<=
L�=�GeEßÞªJ
CKþ6?eY<=}ô��uå�� OHIKJSÞF9SIFÞF=Fâ

� �6Eß>0G`?��6?eY<=�OHIKJ<Þª9SIKÞª= IKOVOßCuü�G�>X9<Oß=�G�?XC ;D=�J<CFJ<aR?X=P>Xá7EVJSIK?eEVJ<Þ IFJSL J<CªJ�a|W$CFJ�!S9<=PJ�?��
;<9�?�?eY<=�J ?eY<=�Eß>ÂIKàSà<OßEHWPIK?eEVCFJýYSIªG*?eC ;'=MW$CFJ�?X>eCªOßOV=�L¡â6_(L�EHG@?eEVJSWÌ?XEßCªJ EVG�á�IFL�=};D=$a
?`ü~=�=PJ 9<J<OHIK;D=POVOß=�L >X9<OV=�G
þ Cª>oWPCFáÂà<9�?0Iu?XEßCªJSGP��ü^YSEVW0Y�IK>X=B>X=���9<EV>X=�L�?XCÂ;'=*W$CªJ�!S9<=�J�?
IKJSL ?X=P>XáÂEßJSIK?eEVJ<ÞS�'EßJ#Cª>XL<=P>^?XC}ÞFEVdF=�I�9SJ<E ��9<=�>e=�G@9<Oß?��DIKJSL�OHIK;D=POVOV=�L�>X9<Oß=�G^þ Cª>:L�=$a
L�9SW$?eEVCFJSG���þ CF>^ü^YSEVW0Y J<C}W$CªJ�!S9<=�JSW$=UJ<Cª>o?e=�>eáÂEVJSIu?XEßCªJMEHG^>X=���9<EV>e=�L¡â

� \^9<OV=�G�IFJSL G`?X>XIK?e=PÞªEß=�GoIK>X= � >XG@?@a|W$OHIFGXG
CF;�Ý`=�WÌ?XGoEVJ ?eY<=*OHIKJSÞF9SIFÞF=Fâ
� _�à<àSOßEHWPIK?eEVCFJ#CKþ�I�>X9<OV=*CF>�I}G@?e>0Iu?X=PÞFh CFJ#I7?e=�>eá�á�IÏh ÞFEVdF= ��=P>XCS�<CªJ<=F�<Cª>:Ge=PdF=�>XIFO
>e=�G@9SOf?0GPâ �oYSEVG:J<CFJ�a|L�=P?e=P>XáÂEßJSEVGeá(>X=POHIu?X=�LM?eC�?XY<=�à<>XC�L�9SW$?eEVCFJ�CKþÄGe=$?XG�CKþ�>e=�G@9SOf?0G^EVG
YSIKJ'L�Oß=�L ;�h ;SIFW0ä�?e>0IFW0ävEVJ<ÞSâ

	�
�����������SCFOVOßCuü^EVJ<Þ5?eY<=BIKOVÞF=P;S>XIFEVW
OHIKJ<Þª9SIKÞª=�G6?e>0IFL<Ef?XEßCªJË�Sô��uå�� EVG�áÂC�L�9<OHIK>�âF_pàS>eCFa
ÞF>0IKá EVG7IÑWPCFOVOß=�WÌ?eEVCFJ.CKþ�Y<EV=P>0IK>0W0Y<EHWPIKOVOVh W$CªJSG@?e>X9SWÌ?X=�L áÂC�L�9<OV=�G�?eCªÞF=$?XY<=P>�ü^Ef?XY IÑ>e=Pa
�ª9S=�G@?��Sü^YSEVW0Y#EHG�IÂ?X=P>Xá(?XC�;'=�=PduIKOV9SIu?X=�L EVJ�?eY<EHG:YSEß=�>XIF>XW0YvhFâ�_ á7C�L�9SOß=�á�IÏhMEßáÂàDCF>e?
IKOV>e=�IFL�h L<= � J<=�L�áÂCvL<9<Oß=�G:IFJSLM?eY<EHG�EVáÂà'Cª>@?0Iu?eEVCFJ�á�IÏh ;D=�OVC�WPIKO � J<CF?:dvEVGeEß;SOß=*Cª9�?XGeEVL<=
?eY<=^áÂC�L�9<OV= ��CF>�ÞªOßCª;SIKO � d�EHGeEß;<OV=oCF9�?0G@EHL�= �ÌâK_ áÂC�L�9<OV=oIFOVGeC*L�= � J<=�G�IUGe=$?�CKþ�G@Cª>@?0GP�uI5OßEHG@?
CKþãCªà'=�>XIK?eCF>0G�ü^Eß?eY ?eY<=�Eß>
?`hvà'=�GP�vGe=PdF=�>XIFOSOVEVG@?XG~CKþ�>e9<OV=�G��vW$OHIFGXG@E � =�L};�h7?XY<=:?`hvàD=BCFþ¡?eY<=�Eß>
Oß=Pþÿ?:IKJSL >XEßÞªYª?ea{Y'IKJSLMG@EHL�=�G��<IKJ'L G@?e>0Iu?X=PÞªEß=�GP��IKOHGeCÂL<= � J<=�L ;�h CFàD=P>0Iu?eCª>XGoIFJSL >X9<OV=�G�â

nÄ>X=�L�= � J<=�L áÂC�L�9<OV=�G =$��EVG@?}EVJp?eY<= ô��uå�� OVEß;<>0IK>XhF�~G@9SW0Y IªG �S�v�v� � ����� � ���v�F��� �
�<���u������� âVâßâ

� 
��� ������"!$#%���&!'��(*),+-��#.!/+���01(�������� k~CªJSL�Eß?eEVCFJSIFO¡>e=�ü^>eEß?e=U>X9<OV=�G�W�IKJ ;'=�Þª>eCª9<àD=�L
?eCFÞª=$?XY<=P>ÂIFW�W$CF>0L�EVJ<Þ#?XC¹?eYS= GeCF>e?�CFþ^?eY<=�Eß>ÂOV=$þÿ? � IKJ'L >XEßÞªYª? �*YSIFJSL GeEVL<=Fâ��<Cª>�>X=Pü^>XEf?X=
G@h�G@?e=Pá�G ü^Ef?XY á�9�?X9SIKOVOVh =P�<W$OV9SG@EVdF= W$CFJ'L�Ef?XEßCªJSG}EVJ >X9<OV=�G���ü
=¹YSIÏdF= W$CFJ�!S9<=PJ'W$=ÑIFJSL
?e=P>XáÂEßJ'Iu?eEVJ<Þûà<>XCFàD=P>e?eEV=�G�â6_:J IFà<à<OVEVW�Iu?eEVCFJ CKþBGe9SW0Y G@=P?7CFþB>X9<Oß=�G�CªJ IFJ.EVJ<Ef?XEVIFOo?e=�>eá
à<>eC�L�9'W$=�G^I79<JSE ��9<=*>X=�Ge9<Oß?�â
243 ®0®o±`¨ª®65�®X¼7«|©Å±`®^²�¶ÄÆ<ÇPÈ�É�798;:<:>=9? @*@9ACBED/F.GHBEI/JLKMD�G NLJ



� !/(*#9!/��0�� ��#9��0���#90 ��_ G@?e>0Iu?e=�ÞFh OHIKJ<Þª9SIKÞª=MEHGÂà<>XCudvEVL�=�L ?XCý=$��à<>X=�GXG7WPCFJ�?e>XCFO^IFJSL
L�=P>XEßduIK?eEVCFJ ?e>X=P=Ñ=$��à<OVCF>0Iu?eEVCFJãâ�_ þ =�ü!G`?X>XIK?e=PÞªh WPCFJSG@?e>X9SWÌ?XCF>0GP�~G@EVáÂEßOHIK> ?eC ?XY<CªGe=¹þ Cª>
?XIFW$?eEHWPGoEVJ�à<>eCvCFþ6IFGXGeEVG@?XIFJª?0GP��IF>e=UC���=P>X=�L IKJ'LM=��}W$EV=PJ�?eOVh}EVá7àSOß=�á7=�J�?e=�LËâ

� _�OVIF;'=�OßOV=�L >e9SOß=�EHG7Iûà<>XEVáÂIFO^G`?X>XIK?e=PÞªhFâ2_�à<àSOßhvEVJ<Þ I >X9<OV=MOHIK;D=POVOV=�L �-#�� >X=$?X9<>eJ'G
EßJûÞF=�J<=P>0IKO�I�Ge=$?*CKþ
>e=�G@9<Oß?XG�â �oY<EHGUà<>eEVá�IKOÄG@?e>0Iu?X=PÞFh�þ�IFEßOHGUEßþ�?eYS=}G@=P?UCFþ~>X=�Ge9<Oß?XG5EVG
=PáÂà�?`hªâ

� �oü~C�G`?X>XIK?e=PÞªEß=�G�W�IKJ};D=BWPCFJSW�Iu?e=�JSIu?X=�LÂ;vh7?eY<=UGeh�á�;'CªO����
	<�ªERâ =Fâª?eYS=BGe=�W$CªJSL}G@?e>0Iu?ea
=PÞªh EHGUIKà<àSOßEV=�LÑCFJÑIFOßO2>X=�Ge9<Of?0G:CFþÄ?eYS= � >0G@?5CªJ<=Fâ�� � ����7L�=�J<CK?X=�G:?eY<=�Ge=���9<=PJ�?XEVIFOW$Cªá7àDCªGeEß?eEVCFJ CFþ�?eY<= ?`ü
C G@?e>0Iu?X=PÞFEV=�G�âã]c?7þ�IKEVOHG�Eßþ:=�Ef?XY<=P>�� � þ�IKEVOVG7Cª>�� � þ�IKEVOHGPâ2]c?XG>e=�G@9SOf?0G^IK>X=UIFOßO¡>X=�Ge9<Oß?XGoCFþ�� � CªJMü^YSEVW0Y�� � EHG�IKà<àSOßEV=�L IKJSL ÞªEßdª=�GoG@CªáÂ=5>X=�Ge9<Oß?XG�â

� ��� � � ����������� �����:W0YSC�C�G@=�GBIFOßO�G@?e>0Iu?X=PÞFEV=�GBÞFEVdF=�J¹EVJ¹?eYS=7OVEHG`?UCKþoIK>XÞF9<áÂ=PJ�?0G:IKJ'L¹þ Cª>=�IªW0Y.CKþB?eY<=�á >X=$?X9<>eJ'G7IFOßO^Eß?XGÂ>X=�Ge9<Oß?XG�â��oY<EHG�G@=P?ÂCFþB>X=�Ge9<Oß?XGÂá�IÏh ;'=�=�á7à<?`hF�ÄEVJ
ü^Y<EHW0Y�W�IFGe=:?XY<=�G@?e>0Iu?e=�ÞFh�þ�IFEßOHG�â

��� (��/! � � ����������� �����5W0Y<CvC�G@=�G:EVJÑ?XY<=7OßEHG`?U?XY<= � >XG@?*G`?X>XIK?e=PÞªh����~?eYSIK?UL�Cv=�GUJ<CK?5þ�IKEVOR�IKJSL >X=$?e9S>eJSGUIFOßO2Eß?XGU>X=�Ge9<Of?0GPâ �oY<EHG*G@?e>0Iu?e=�ÞFh�á�IÏh#>e=P?e9<>XJÑáÂCª>e=�?eYSIFJ CªJ<=7>e=�G@9<Oß?��
CF>oþ�IFEßOHGoEfþ�IKOVOãGe9<;�a|G`?X>XIK?e=�ÞFEV=�G����6þ�IKEVO{â

��� (��/! 
���� � � ����������� �����BW0Y<CvCªGe=�G:EßJ#?XY<=7OßEHG`?5?eYS= � >0G`?UG`?X>XIK?e=�ÞFh����Ä?XYSIu?*L�Cv=�GBJ<CF?þ�IKEVOR�vIKJ'L�>e=P?e9<>XJSG�Ef?0G � >0G@?~>X=�Ge9<Of?�â��oYSEVG~G`?X>XIK?e=PÞªh�àS>eC�L�9SWP=�G~Iu?~áÂC�G`?
CFJ<=�>X=�Ge9<Oß?~Cª>
þ�IKEVOVG�Efþ�IKOVOËG@9S;�acG@?e>0Iu?X=PÞªEß=�G�þ�IFEßO{â

� �oY<=�G@?e>0Iu?e=�ÞFh +��ýEVGo?XY<=*EHL�=PJ�?eEß?`h}?XYSIu?�L�Cv=�G^J<CK?XY<EVJ<ÞÂ;<9�?�J<=�dF=P>oþ�IFEßOHG�â
�! #9+-�6EHGo?eY<=�G@?e>0Iu?X=PÞªhÂ?eYSIK?:IKOVü
IÏh�G~þ�IKEVOVG�â
� (��#"4��#9!%$ � �2�BIKà<àSOßEV=�GB>e=�à'=�Iu?X=�L�OVh ?eY<=ÂG`?X>XIK?e=�ÞFh�� 9<J�?eEVO2Ef?5þ�IKEVOVG5IKJ'L¹>X=$?e9S>eJSG:?eYS=
>e=�G@9SOf?0G�CFþ
?XY<= OVIªG`?�9SJ�þ�IKEVOßEVJ<ÞûIKà<à<OVEHWPIu?XEßCªJËâ �oY<EVG7G@?e>0Iu?e=�ÞFhûWPIKJ.J<=Pdª=P>�þ�IFEßO � ��=P>XC
IKà<àSOßEHWPIK?eEVCFJ CKþ&� EHG^àDCªGXG@EV;<OV= �
IKJSL á�IÏh�>X=$?e9S>eJ�áÂCF>X=:?XYSIKJ�CªJ<=U>e=�G@9<Oß?�â
m~9<?�?eY<=�9SG@=�>:á�IÏhMIFOVGeC}L�=�G@EVÞFJ�Y<EHG�Cuü^J#G@?e>0Iu?e=�ÞFEV=�G�â �oY<=�=�IFGeEß=�G`?�üoIÏh}?XC};<9<EVOHL#I

G`?X>XIK?e=PÞªh#EVGB?XC 9'G@=7?eYS=ÂG@?e>0Iu?X=PÞªh¹W$CFJ'G`?X>e9SW$?eCª>XG:?eC�;<9<EVOHL G@?e>0Iu?X=PÞFh�?X=P>Xá�G*IKJSL¹?eC#L�=$a
� J<=�I J<=Pü WPCFJSG@?XIFJ�?:CFàD=P>0Iu?XCF>^?XYSIu?UL�=PJ<CF?e=�G�?XY<EVG � áÂCª>e=�Cª>:OV=�GXGBWPCFáÂà<OV=$� �^G@?e>0Iu?X=PÞFh
=$��à<>X=�GXG@EVCFJËâ �oY<EHG*ÞªEßdª=�GU>XEVGe=7?eC¹I�W$OHIFGXGUCKþ^G`?X>XIK?e=�ÞFEV=�GUWPIFOßOV=�Lû=POV=PáÂ=�Jª?0IK>Xh¹G`?X>XIK?e=�ÞFEV=�G�â
�ÄOV=PáÂ=PJ�?XIF>ehÂG@?e>0Iu?e=�ÞFEV=�G
IK>X=:L�= � J<=�LM;vhÂ9<J<OHIK;D=POVOß=�L}>X9<Oß=�G�CFþË?eYS=:þ Cª>eá!è é��(' )�*,+.-/*Ì�
ü^Y<=P>X=0� EHG�IÂW$CªJSG`?0IKJ�?�G`?X>XIK?e=�ÞFh�CFàD=P>0Iu?XCF>^IKJ'L1)�*,+�-/*oI�?X=P>Xá ;<9<EVOf?BCFJ à<>e=�L�= � J<=�L�G@a
?e>0Iu?e=�ÞFhUW$CªJSG`?X>e9'WÌ?eCª>XG�IKJSL�>e9<OV=�OHIK;D=POHG���;<9<?�?XYSIu?�L�Cv=�G�J<CK?6EßJvdªCFOVdF=2�oâ �oY<=oIKà<àSOßEHWPIK?eEVCFJ
CKþ�I7G@?e>0Iu?X=PÞªh3� CªJ�I�?X=P>Xá4*~EHG�L�=�J<CK?X=�L � �2�5*Ìâ

6����-���87 +M!:9,�-
�; #9��<9#9(*+�#�� �-��� #9���=" #.!/!/��(����ûZãIF;'=�OßOV=�L >e9<OV=�G
IKJ'L�áÂCF>X=:ÞF=�J<=P>0IKOVOVh
G`?X>XIK?e=PÞªEß=�G�IK>X=�IKOVü
IÏh�G�IFà<à<OVEß=�L�Iu?�?eYS=^?eCªà�à'C�G@Eß?eEVCFJ�CFþ�IU?X=P>Xá�âF]|J�CF>0L�=�>2?eC�;D=:IK;SOß=o?XC
IKà<à<OVh ?eY<=�á�EßJSGeEHL�=�=P�vàS>e=�GeGeEßCªJSG��SI}áÂCF>X=�Þª=PJ<=�>XIFOËþ CF>Xá�CKþÄ>X9<Oß=�ü^Ef?XY¹OVCvW�IKO�dÏIF>eEHIK;SOß=�G
IKOVOßCuü^EVJ<Þ�?eC}IKàSà<OßhMG`?X>XIK?e=PÞªEß=�G
CFJ�G@9<;<?e=P>Xá�G^EHG^IKOVOßCuü
=�L EßJ ô��uå��
â

[BJ<=7W�IKJûIKOHG@C ÞF=�J<=P>0IKOVE���=�duIK>XEHIK;<OV=�GB?eC�àSIK?@?X=P>XJSGP��E{â =ªâ�?e=�>eá�GUü^Eß?eYûdÏIF>eEHIK;SOß=�GPâ�!û=
L�= � JS=3> �@? �BA ��IªGU?eY<=MG@=P?�CKþo?e=�>eá�G�;<9<EVOf?�þ >eCªá I�ÞªEßdª=PJ � J<Eß?e=MG@=P? ? CFþ
þ 9SJSWÌ?XEßCªJ
G@hvá�;DCFOHG
IKJSL}I�L�=PJv9<áÂ=�>XIF;<Oß=5G@=P? A CKþËduIK>XEVIF;<OV=�G�IFJSL3C5-/+ � * �~IFG�?eY<=UG@=P?~CFþËdÏIF>eEHIK;SOß=�G
CvW�W$9<>X>XEßJ<Þ5EVJ}I:?X=P>Xá!*Ìâ�!û=�IFGXGe9<áÂ=~?XYSIu?�?XY<=^>X=�IFL<=P>�EHG6þ�IKáÂEßOVEHIK>Äü^Eß?eY7?eYS=�Ge=^J<CK?0Iu?eEVCFJ'G
IKJSLU?XCBÞª=$?6á7Cª>e=
L�=$?0IKEVOVG���Y<=~W�IKJ�>X=$þ =�>Ë?XC:?XY<=�á�IKEVJ�WPCFJSWP=Pà�?0GãCFþ<ÞF=�J<=P>0IKOªOßCªÞFEHW:è ø#=�GXóFrÏé
IKJSLM>e=�ü^>eEß?eEVJ<ÞÂOVCFÞFEHWÂè ø¹=�GXrªi�écâ



�ãC�Ge9<áÂáÂIF>eE �P=ª�v?eY<=*Þª=PJ<=�>XIFODþ CF>Xá CKþ^ô��uå�� >X9<Oß=�GoEVG:IFWÌ?X9SIKOVOVh}IFG
þ CFOVOVCuü�G��
è �Ìé���� + 7�9���(���� � ��� � � � �
	 � ����� 7�9���(���� � ��� � � � ��	 �

� � � + � � � ��������� � � � 	 � ��������� 	 �� > ��� � A �Ì�
� C2-/+ � � � ��� � C2-/+ � �����1C2-/+ � � � �����������1C5-#+ � � ��� � � �������
� C2-/+ � +��� C5-/+ � � ���1C5-#+ � � � ��� �����!�3C5-/+ � � � �oIFJSL
� C2-/+ � 	�� �"� C2-/+ � � ���1C2-/+ � � � �����������1C5-#+ � � ��� � �Ìâ
]|JýGe9SW0Yû=$��à<>X=�GXG@EVCFJ'GP� 7 9���(�� *,+!#%$ ���&	�EVG�9SG@9'IKOVOßh¹ü^>XEß?@?e=�J +  	uâ��oY<=�àSIK?@?e=�>eJ'� �CKþÿ?e=�J#>e=�L�9SWP=�LM?eC}IÂduIK>XEHIK;<OV=)(ãâ ����á�IÏh ;D=U?eY<=�EVL�=�J�?eEß?`h G@?e>0Iu?X=PÞFhª��ü^Y<EHW0Y EHG�ü^>XEß?@?e=�J
� �
	 � â

�ãC�IKàSà<Oßh}?eY<=*>X9<OV=
è �Ìé���� + 7�9���(���� � ��� � � � �
	 � ����� 7�9���(���� � ��� � � � ��	 �

?eC IýGe9<;�Ý`=�W$? *Ì��?eY<=#á�IK?XW0Y<EVJ<Þ G@9S;SG`?XEf?X9�?eEVCFJ þ >XCFá*�B?XC * � �,+-� * �7EVG}Ge9SW�W$=�GXGeEßdª=POVh
W$CFáÂàDCªGe=�L ü^Eß?eY#=�IªW0Y�áÂIK?XW0Y<EVJ<Þ/. � þ >eCªá-� � ?eC � � � ��	 � +0. � ����� . ��� � �<þ CF>213�  ����������4 â
�ãCÂ=PduIFOß9SIK?e=*=�IFW0Y � �2��	u�5	5EVG � >XG@?^J<CF>Xá�IKOVE���=�LM9SGeEßJ<Þ7?XY<=�9<J<OHIK;D=POVOV=�L >e9SOß=�GP�v?XY<=PJ�CFJS=
?e>XEß=�Go?eC IFà<à<OVh IÂOHIK;D=POVOV=�L�>X9<Oß=�IªWPWPCF>0L�EßJSÞ�?XC�?eYS=�G`?X>XIK?e=�ÞFh1�^âDk~Y<CFEHW$=*àDCFEVJ�?XGBIK>X=�G@=P?
ü^Y<=PJ ?eY<=�>e=ÂIK>X=�Ge=Pdª=P>0IKO6>e=�G@9SOf?0G5IFJSL¹Eßþ
IK?UGeCFáÂ=7à'CªEßJ�?5?eY<=�Ge=$?UCKþ
>e=�G@9<Oß?XG5EHG5=PáÂà�?`hF�
?eY<= Geh�G`?X=Pá ;SIFW0ä�?e>0IFW0ä�G5?XC�?eY<=}àS>e=�d�EVCF9'G�W0Y<CFEHW$=ÂàDCFEVJ�?�â !pYS=PJý?eYS=}>e9SOß= WPCFJ�?XIFEßJ'G*I
G@= �ª9S=PJSWP= CKþ�á�IK?XW0Y<EVJ<ÞÑWPCFJSL�Eß?eEVCFJ'GP��þ�IKEVOßEVJ<ÞÑ?eC GXIu?XEVG@þ hû?eY<=�1{aR?XY.W$CªJSL�Eß?eEVCFJ.W�IK9SGe=�G�I
;SIFW0ä�?e>0IFW0ävEVJ<Þ�?XCÂ?eY<=*àS>e=�d�EVCF9'G~CªJ<=Fâ

6 �'�/
 ; +-#.!'+ <�� � 
�) )1� !'#.!/+@< �  ��� ;;!/+�
 ���û_:GXG@C�W$EHIu?XEßdª=BIFJSLMWPCFáÂá�9<?XIu?XEßdª= � _:k þ Cª>
G@Y<Cª>@? ��þ 9<JSWÌ?XEßCªJSG^EVJ�?e>XCvL<9SW$=*IKJ EVJª?X>eEVJSGeEVW5J<CªJ�a|L�=$?X=P>Xá7EVJ<EHG@á�âSlvEVJSWP=�IKJ�_:kpá�Iu?0W0Y<EVJ<Þ
à<>eCª;<OV=Pá W�IKJ YSIÏdF=*Ge=Pdª=P>0IKO¡G@CªOß9<?eEVCFJSG���CFJ<=*á�IÏh}üoIKJ�?^?XC�ÞF=$?�IFOßOãGeCFOV9�?XEßCªJSGoCKþ�IKJ#_:k
áÂIK?XW0Y<EVJ<Þ�à<>eCª;<OV=Pá IKJSL ;<9<EVOVLMIKOVO�à'C�GeGeEß;SOß=B>e=�G@9<Oß?XG~CKþ�>e=�ü^>eEß?eEVJ<Þ�ü^Eß?eY ?eY<=�G@=UL�E��D=�>e=�J�?
áÂIK?XW0Y<EVJ<Þ�Ge9<;SG@?eEß?e9�?XEßCªJSGPâ

!pY<=PJûIKJ.ô��uå�� >X9<Oß=7YSIªGBI Oß=Pþÿ?@acYSIKJSL G@EHL�=7��Cª>BIMàSIu?e?e=P>XJ/�Ñ?eYSIK?UWPCFJ�?XIFEßJSG5_:k
þ 9<JSWÌ?XEßCªJÑGeh�á�;'CªOVG��S_:k á�Iu?0W0Y<EßJSÞ}EVGBWPIFOßOV=�L�IKJ'L#WPIKJ#>X=$?X9<>XJ�Ge=Pdª=P>0IKOãGeCFOV9�?XEßCªJSGPâ �oY<EVG
à<>eCudvEHL�=�GoIFJ�IªL<L�Eß?eEVCFJSIFO¡à'CF?e=�Jª?XEVIFOßEß?`h}CFþ6;SIªW0ä�?e>0IFW0ävEßJSÞSâ

_:G�I#WPCFJSGe=���9<=�JSW$=�CFþ~?XY<=�Ge=Âþ =�IK?e9<>X=�G��¡?eYS=}OVIFJ<ÞF9'IKÞF=�IFOßOVCuü�G*L�E��D=�>e=�Jª?�àS>eCªÞF>0IKá7a
á7EVJ<Þ.G@?`hvOß=�GPâÄ�S9<JSW$?eEVCFJSIFO:à<>XCFÞª>XIFáÂGÂIF>e=#JSIK?e9<>0IKOVOVh =$��à<>X=�GXG@=�L ü^Ef?XY W$CFJ�!S9<=PJ�? IFJSL
?e=P>XáÂEßJ'Iu?eEVJ<Þ�>X9<OV=�G���ü^Y<EßOV=U?eYS=*;SIFW0ä�?e>0IFW0ävEVJ<Þ7á7=�W0YSIKJSEVGeá 9SGe=�LM?eC�Y'IKJSL�OV=�Ge=PdF=�>XIFO�>e=Pa
G@9<Oß?XG�ÞFEVdF=�GËI !'IÏdªCF>¡CFþ<OßCªÞFEHW2à<>eCªÞF>0IKáÂáÂEßJSÞoIFJSL�IFOßOVCuü�G�?eC:à<>eCªÞF>0IKá JSCFJ�a|L�=$?X=P>XáÂEßJ<EHG@?eEHW
W$CFáÂà<9<?XIu?XEßCªJSG�â��oY<=�á�IFEßJ�Cª>eEVÞFEVJSIKOVEß?`h�EHG�Ge9<>e=�Oßh�?eY<=5WPIFàSIK;<EVOVEf?`h�CKþãG@?e>0Iu?e=�ÞFh�àS>eCªÞF>0IKá7a
á7EVJ<ÞÂþ Cª>^=$��à<>X=�GXG@EVJ<Þ�?eY<=�WPCFJ�?e>XCFO�CKþ2à<>XCFÞª>XIFáÂG~EVJ�IÂL�=�W$OHIK>0Iu?XEßdª=BüoIÏhFâ

_:L<L�EVJ<Þ¹Cª;�Ý`=�W$?XG�CF>XEß=�Jª?X=�L þ =�IK?e9<>X=�G*?eC.ô��uå�� IKáÂCF9SJª?0G*?XC¹=PJ<>XEHW0Y ?XY<= OHIKJSÞF9SIFÞF=
ü^Ef?XY¹[5ø¹CvL<9<Oß=�G^IKJSL >X9<OV=�GoCFJ CF;<Ý`=�WÌ?0GP�<L<=�GXW$>XEß;D=�L ;D=POVCuü*â

���<� 8 ����� (�#9�6����"!/#:9 
  <; 	�
�����-���
�ãC*=�IFW0YÂW$OHIFGXGÄL�= � J<Ef?XEßCªJ�W$CF>X>X=�Geà'CªJSL<G�IUG@àD=�WPE � WB[5ø#C�L�9<OV=FâK]|JÂCª>XL�=�>2?eC�L�E���=P>X=PJ�?eEHIu?X=
?eY<=�G@=�áÂC�L�9<OV=�GUþ >XCFá ô��uå�� G@?XIKJ'L<IK>0LÑCªJ<=�G��ËI�àSIF>@?XEVWP9<OVIF>*G@hvJ�?XIK�¹þ CF>7[5ø¹CvL<9<Oß=�GUEVG
EßJ�?e>XC�L�9SWP=�L¡� ��9<Eß?e=UG@EVáÂEßOHIK>�?eC7CF;�Ý`=�WÌ?oOVIFJ<ÞF9SIFÞF=�G�OßEVäF=*êDëBç�ìÅì í@ç�ìÅîPï ðªñ CF> � �Ëç�ë�ì'è \ y rªóÏé{â



]|J IKJ [5ø#C�L�9<OV=F�D?eYS=�þ CªOßOVCuü^EVJ<ÞMEß?e=�á�G5IF>e=ÂGe9SWPWP=�GXG@EVdF=�Oßh�L�= � J<=�L ��?XY<=�Iu?e?e>XEß;<9<?e=�G
W$CFáÂàDCªGeEßJSÞ =�IFW0Y.Cª;�Ý`=�W$?7CFþ:?XY<EVG�WPOVIªGeG��6?eY<=�áÂ=$?XY<C�L<G�IFGXGeCvWPEVIK?e=�L ?eCû?XY<=#W$OHIFGXGP�6?eYS=
EßáÂàDCF>e?e=�L áÂC�L�9<OV=�G^IFJSLM?eY<=*EVJ<Y<=�>eEß?e=�L WPOVIªGeGe=�G�â

6 !/! (�+ � ��!/��� � �~IFW0Y7CF;�Ý`=�WÌ?ÄEHG�W0YSIK>0IFW$?e=P>XE �P=�L�;vh�Eß?XGÄIK?@?e>XEV;<9�?e=�GPâ���C*=�IªW0Y7IK?@?X>eEV;<9�?X=
EVGÄIªGeGeC�W$EHIu?X=�L�IB?`hvàD= � CF>ÄGeCF>e?��6L�= � J<EVJ<Þ5?eY<=�Ge=$?ÄCFþ'duIKOV9<=�G2?eYSIK?ÄEf?�W�IKJ�?XIFäF=FâK_:JÂEßJ<Eß?eEHIKO
dÏIFOß9S=5EHG^IKOHGeC�Geà'=�W$E � =�LMþ CF>o=�IFW0YMIK?@?X>eEV;<9�?X=5ü^YSEVW0Y EVGo9'G@=�L ü^Y<=�J I�J<=�ü CF;<Ý`=�WÌ?^CFþã?eYS=
W$OHIFGXGoEVG^WP>e=�Iu?e=�L¡â

�29#9)="���� ����� � � � ��
���� ��� � � ��� � �
	 � �������������� � �2� � � ����
�� � � � � � ���������� � ���
� ��
�� � ��	 ����� � � ��!�" 
(���� � ������� � � �� � � � �
	 ��� � � � � ����� � �#	 ����#$ ��� � � ����� 
� �&% ����	�	 � �(' %
� � �2� � � ��� � �)�"���"� �����	
+* ��-,.��
�� � �0���� ��� � � � ��
��� 
�� �#% ���/	�	 � �10 % *"
� ��� � 
�2��� � �� �3�
! ��� � �#	 � ���$� �4� � �#	 �� � � � � ��� � *"
�	�	 
 " � � � 
)��5 � �"�6� 
 ���7	 � $

8 9�:/;�;=<�>/?#@/A
:
A�A�B)?#C3D/A/E�;1FHGI?&@/AKJ1L

M GI?&@/AKJ1L
N @/O

P �-, 
)��5 � �"�2
Q**��� � � �
	 � ���0� � ��� � �� � � " � ��� ��� �R� ����� ���"� ���S� ��	
�2��� � �� � � � � �����/	 �UT � �
� 
WV �

	���!�9�
��� � _ áÂ=$?XY<C�L*EHGãIoþ 9<J'WÌ?eEVCFJ�?eYSIK?6WPIFJ*;'=
IKà<àSOßEV=�L5?XCBI^ÞªEßdª=PJUCF;�Ý`=�WÌ?�W�IKOVOß=�L
� ��� � � � 
R��5 � ���Râ��oYSEVGoáÂ=$?XY<C�L�WPIKJMáÂCvL<Efþ h�?XY<=5?XIF>eÞª=$?oCF;�Ý`=�WÌ?�â'k
IFOßOVEVJ<Þ7I7áÂ=$?XY<C�LYX CªJ
IKJûCF;�Ý`=�WÌ? � EVG*L<=PJ<CF?e=�L ;vh ��� X�â��oYSEVGUEHGUü^YSIu?*EHG59SG@9'IKOVOßhÑW�IKOVOß=�L�� � ������� � ������ � � �Kâ
! =�L�EHG@?eEVJ<ÞF9<EHGeY YS=P>X=B?`ü
CÂävEßJSLSGoCKþ2á7=P?eY<C�L<G�â

��EV>0G`?���?eY<=}Þª=PJ<=�>eEHW�á7=P?eY<C�L<G�IK>X=�?XY<CªGe=Â?eY'Iu?�IK>X=�IK9�?XCFá�Iu?XEVW�IKOVOßh L�= � JS=�Lû;vh¹?eYS=
G@h�G@?e=Pá�â �oY<=�G@=7áÂ=$?eYSCvLSG5L<=�IKO2ü^Eß?eY ?eY<=7áÂC�L�E � WPIu?XEßCªJ IFJSL#?XY<=�IFWPWP=�GXG�?XC ?XY<=7dÏIFOß9S=
CKþ�IKJ�Iu?@?X>eEV;<9�?X=�IKJSL IKOHGeC7ü^Eß?eY ?XY<=�W$>X=�IK?eEVCFJ CFþ2IFJMCª;�Ý`=�W$?^CKþ�I�ÞªEßdª=PJ�W$OHIFGXGPâ

ZË=$?�9SG�WPCFJSGeEVL<=P>�IÑW$OHIFGXG�Z�ü^Y<=P>X=}IKJ IK?@?X>eEV;<9�?X=W[ CFþ�G@Cª>@?0*+\ EHG�L�= � J<=�LËâ �oü
C
á7=P?eY<C�L<G��-])$:*+[ IKJ'L1�3$:*+[��SIK>X=5IªGeGeC�W$EHIu?X=�L�?XCÂ?eY<EHG�WPOVIªGeGoIKJ'L ?XC7?eY<EHG�Iu?e?e>XEß;S9�?e=ªâ

� �oY<=7á7=�GeGXIKÞª=�^ � ])$�*+[ WPIFOßOHGB?eY<=7áÂ=$?XY<C�L_])$:*+[ CªJ#?eYS=�Cª;�Ý`=�W$?`^vâ �oY<=7>e=�G@9SOf?5CKþ
?eY<EHG�áÂ=P?eY<C�L#WPIFOßOãEVG^CFþÄG@Cª>@?�*+\ IKJSL EHG^?eYS=*dÏIFOß9S=�IFGXG@C�WPEVIK?e=�L ?eCÂ?XY<=�IK?@?e>XEV;<9�?e=4[
CKþ6?eY<=*Cª;�Ý`=�W$?a^vâ

� �oY<=�áÂ=�GXGeIFÞF=�^ � �3$:*+[ �cb �ÂW�IKOVOVG7?XY<=�áÂ=$?eYSCvL �3$:*+[�CFJ ?eYS= Cª;�Ý`=�W$?�^Ñü^Eß?eY ?eYS=
àSIK>0IKáÂ=P?e=P> b CKþ2G@Cª>@? * \ â��oY<=U>X=�Ge9<Of?^EHG
?eY<=*Cª;�Ý`=�W$?a^�9<à�L<Iu?X=�L ;vh}>X=Pà<OHIFWPEßJ<Þ�?eYS=
duIKOV9<=*CKþ�?eY<=�IK?@?e>XEV;<9�?e=d[ ;vh�?XY<=*ÞFEVdF=�JMduIFOß9<= b â

]|J =�IªW0Y W$OHIFGXG���I�G@àD=�WPE � WBáÂ=$?XY<C�LMW�IKOVOß=�L �S��e EHGoL�= � JS=�L}ü^YSEVW0Y W$CFJ'G`?X>e9SW$?XG
I�JS=Pü
EßJ<Eß?eEHIKO
CF;<Ý`=�WÌ?�CKþo?eY<= W$OHIFGXGP�ãü^Y<CªGe= Iu?e?e>XEß;S9�?e=�G�IF>e=�EVJ<Eß?eEHIKOVE���=�L ü^Eß?eY L�=Pþ�IK9<Oß?�duIFOß9<=�GPâ
�oY<EVGÄCF;�Ý`=�WÌ?�YSIFG�IªWPWP=�GXGã?XC�IKOVO�áÂ=$?eYSCvLSGÄL�= � J<=�L�EßJ7?XY<=�W$OHIFGXGPâK_:Jvh�J<=Pü CF;<Ý`=�WÌ?�CFþ'?XY<EVG
W$OHIFGXG�EHGÄWP>e=�Iu?e=�L�IªG�I5WPCFàvh � I*WPOßCªJ<= ��CFþS?eYS=^EßJ<Eß?eEHIKOSCF;�Ý`=�WÌ?ÄIKJSL7WPIFJ�CFþDWPCF9<>0G@=
;D=^á7C�Lva
E � =�L#OHIu?e=�>:CªJËâ �oYSEVG:?e=�W0Y<J<E��ª9S=�EHG:9SGe=�L¹EßJÑIªWÌ?XCF>:OHIKJSÞF9SIFÞF=�G�OßEVäF=�ê�f/gÏ÷Kë:÷ è _BAB8
	ÄrFóÏé
CF>
�Hh<ë�ëih-j �ªõ �#k è l�?e=�r w écâ



�oY<=:Ge=�W$CªJSL7ävEßJSLÂCFþ¡á7=P?eY<C�L<G
IK>X=o?eYSCªGe=:L�= � J<=�LÂ;vh�?eY<=�9'G@=�>��F?eY<=�9'G@=�>�áÂ=$?XY<C�L<GPâ
_ 9SG@=�>oá7=P?eY<C�L EHGoÞFEVdF=PJ ;vh}Eß?XGoJSIFá7=ª�<I7OßEHG`?^CFþ2IF>eÞª9<áÂ=PJ�?XG
Eßþ�J<=�W$=�GXGXIK>XhF��?eY<=�GeCF>e?oCKþ
?eY<=*>X=�Ge9<Oß?���àDCªGXG@EV;<OVh OVCvW�IKO¡duIK>XEHIK;<OV=�GoIKJ'L Eß?XG^;DC�L�hFâ

]|J ?XY<=Uá7=P?eY<C�L�L�= � J<Eß?eEVCFJË�<OVC�WPIFODduIF>eEHIK;<OV=�G
á�9SG`?^;D=�L�=�WPOVIF>e=�L};D=$þ Cª>e=U;D=PEVJ<ÞÂ9SG@=�L
EßJ ?eYS=*;'C�L�hMEßJ�OVCvW�IKOËIªGeGeEßÞªJ<áÂ=PJ�?XG�â

_ á7=P?eY<C�L W�IKJýYSIÏdF=�à'IK>0IKáÂ=$?X=P>0G5L<= � J<=�Lý;vh I þ CF>Xá�IKOÄJ'IKáÂ=}IKJSLýI#GeCF>e?�â �oYS=
CF;�Ý`=�WÌ?�L�=�GeEVÞFJ<=�LM;vh�?XY<=*áÂ=$?XY<C�L W�IKOVO¡EVG^IÂà'IK>e?eEHW$9<OHIK>oEVá7àSOßEHW$Eß?�àSIK>0IKáÂ=P?e=P> �vEf?:W�IKJ�;D=
>e=Pþ =P>X>e=�L7?eC�;vh�?eY<=5äF=�hvü~Cª>XL$�'���  EVJ�?XY<=B;DC�L�hÂCKþ¡?XY<=:áÂ=$?XY<C�L¡â �oY<EHG�àSIF>XIFáÂ=$?e=�>�L�Cv=�GJ<CK?�YSIÏdª=:?XC�;'=�L<=�W$OHIK>X=�L EßJ ?XY<=*OßEHG@?�CKþ6IF>eÞª9<áÂ=PJ�?XG�â

ø#=$?XY<C�L¹;DCvL<Eß=�G*IK>X=�W$CªáÂà'C�G@=�L#CKþ~L<E ��=P>X=PJ�?*EßJ'G`?X>e9SW$?eEVCFJSG��D?eY<=7áÂ=$?XY<C�L W�IKOVOR�D?eYS=
W$CFJ'WPIu?X=PJSIK?eEVCFJ�CKþDGe=Pdª=P>0IKO�EßJ'G`?X>e9SW$?eEVCFJSG��u;DC�CªOß=�IKJ�?e=�G`?0G�IKJSL�OßC�W�IKO�IFGXG@EVÞFJSá7=�J�?XG�â �oYS=�Ge=
EßJSG@?e>X9SW$?eEVCFJSG^IF>e=UEVOßOV9SG@?e>0Iu?e=�L EVJ ?eY<=*JS=$�v?�=$�<IKáÂà<OV=Fâ

�29#9)="���� � � � ��� � ��
���� ��� � �0��� � �
	 � ��� ������ � ����� ���	� � � �R/� " � ��� � " 
 ���� � ������� � �
' ��S�10 
Q*$��
� � ��� � � � � � ����	 �UT � � � 
 V	���� " � ��� � � � �2� � � � " 
�� � ����
3� �
$ � �2��� � 
�� �#%
�
��� ����� � ��#' % � 
3�� � � � ��� ��� ��	 � � 
Q* ��� � ��� ��� ���"��� � ' �
, �)�)��� � � ��� ��� �/	 � � 
Q* �Y� �/�
� �/� � � � ����� 
 ��� � 
�	U� � �/	 � � ���� � � � � � � 
�' � ! � � � � ��
��S� 
� �&% ����� ����� � �� % ����	�	�� ��� �
� � �����&	 ��� ��
�� 
 �/� � ' 
��-	 , � *$� ��
���� ����
� 
��	��� ��� �/	 � � �$
Q* ' ���� 0$� � � � � ��� � � ��� * ��� � �
� � ��� � ��� � �#% � � �/	 � � *"
�� ��� � 	 
�����	 � �� ���)�
	 � �(� � ��
/�i� ��� � � � 
 �/	�	 
 " ��� � � � ����
3� ����	�	

+* ����� ����� � �� ����� �/� � � � � �UT � � �#,�� �

8 9�:/;�;=<�>/?#@/A
�3B�:
@R;393: A)?3>
@
:
A�A�B)?#C3D/A/E�;1FHGI?&@/AKJ1L

M GI?&@/AKJ1L
�RE3A��)> O��3B�:
@R;393: A/E3F��! �GI?#@/A#"%$�>
B1<)>/?#@�A
��B�:
@);39�: A)? >
@

& ; E�9'$)(+*3E A�F��+; E�9'$)(-,�E A�F/.0 "21
�RE3A��)> O��3B�:
@R;393: A/E3$�> B�<)>/?#@/A���B�:
@R; 9�: A)?3>#@4 �G ?#@/A

& ?2$�; E/9'$)(5,�E3A�F61K;
E/9'$)(-,3E3A M87
 GcJ�; E/9'$�(-,�E3A�F691; E/9'$�(-,�E3A M:7
; E/92$)(5��B�:#@R;39�: A�E3F��5 ;"<1

N @/O

= ) " 
 (*!/#.!'+-
�� 
  ) 
 �����-��� � ��IFW0Y CF;�Ý`=�WÌ?oá7C�L�9SOß=*WPIFJ}EVá7àDCF>e?^CK?XY<=P>0G�áÂC�L�9<OV=�G
ü^Y<EVW0Y IF>e=�JSCK?�Cª;�Ý`=�W$?�áÂCvL<9<Oß=�G�;<9<?7G@?XIKJ'L<IK>0L ô��uå�� áÂC�L�9<OV=�G�ü^YS=P>X= G@Cª>@?0GP�ãCFàD=P>ea
Iu?eCª>XG���>e9SOß=�G*IKJSLûG`?X>XIK?e=�ÞFEV=�GUIK>X=�L�= � JS=�L¡âË_:JûCª;�Ý`=�W$?*á7C�L�9SOß=�á�IÏh¹9SGe=�I OßEV;<>0IK>Xh#CKþ
G`?0IKJSL<IF>XL ô��uå��páÂC�L�9<OV=�G��Ë;<9�?�EHGUJ<CK?�IFOßOVCuü~=�L#?XC EVáÂà'Cª>@?�IFJ<CK?XY<=P>*Cª;�Ý`=�W$?UáÂC�L�9<OV=Fâ
]|JM?XY<EHGoü
IÏhª�v?eY<=�G@=UEVá7àDCF>e?XIK?eEVCFJSG^IF>e=*L�E���=P>X=PJ�?oþ >eCªá ?eY<=*EVJ<Y<=�>eEß?XIFJSW$=UáÂ=�W0Y'IKJ<EHG@á(CKþ
CF;�Ý`=�WÌ?^OVIFJ<ÞF9'IKÞF=�G
à<>e=�G@=�J�?e=�LM;D=POVCuü*â

�29#9)="����?> � � � � �$��
���� ��� � � ��� � �#	 � ����@.^!1 4 *.� � � � � � � � ��� �Y�BA �/�i�S	 �DCR�)E 
 " %
" � � � � ��� � � � � � 
�2� � �*� 
Y� � �2� � ��
/	 
�� � � � 
� � ��� � ! � � ��
�	 
��� 
Q* ��� � ��
�� � � � �� � � � �2� � �
� � � � � ��S� ��2�}ô��uå�� � 
 ���7	 � ������� � � ���/	�	 � �GF))�  �IH �J� � � � " ����� �	��� � ��
� ��FR��  � � �
� � �2� � � � � ��� � ��
� � ��� �� � � �7� � � ��� � � ��	�	 ��� � � 
 ��� ���
	 � ��
�	 
� � ��	 � � � �H� � � � �$��
���� ��� � �
��� ��LKM� � FON � � 
� � 
Q* ��� � � �P� ��	 � � � �

Q � � � � � 
3�� � � ��� � � �
" �
	 � ���	
+*	��
/	 
�� � �W��
�� � � � Z`^ �c^.+!$
R@.^!1 4 * %`" � � � � ��� � ����
� � ������� � � � � 
�� � � ����� � ��
�	 
� 
Q* � � � �1��
�� � � � � ��� � ���� � ������� �TS )�
 � % 
Q* ��
� ��FR)�  �



� � � �����/	 �UT � � " � ��� ��� � � ��	 � � KM� � FON % " � � � � � � ��� � 
R��5 � ���`� 
3��7	 � Z`^ �c^.+!$
R@.^!1 4 * � �
*"
/	�	 
 " �#$

8 9�:/;�; � >�9�> B/E O3<)>/?#@�A
?B���)> B�A�;K83>�9�> B
:
A�A�B)?#C3D/A/E�;1FHGI?&@/AKJ1L

M GI?&@/AKJ1L
� >�93> BHGI83>39�> B�J��)93:/8��

N @/O

= � 9���(�+M!/#%� ; � � _�J7CF;<Ý`=�WÌ?2áÂC�L�9<OV=
W�IKJ�EVJ<Y<=�>eEß?ÄIu?e?e>XEß;<9<?e=�G2IFJSL�áÂ=$?XY<C�L<G6þ >XCFá IKJ<a
CK?eYS=P>�W$OHIFGXG6;�h�9SG@EVJ<Þ5?eYS=
äª=Phvü
CF>0L  (*
�) þ CªOßOVCuü
=�L�;vh�I5W$OHIFGXG2JSIFá7=ªâ �oY<=oEßJ<YS=P>XEf?0IKJSWP=
á7=�W0YSIKJSEVGeá IFOßOVCuü�GÄI�ÞFEVdF=PJ�WPOVIªGeG	���ªEßJSY<=P>XEf?XEßJSÞ�I�WPOVIªGeG�
D�F?eC7G@àD=�WPEVIFOßE �P=^?XY<=:EVJ<Y<=�>eEß?e=�L
W$OHIFGXG���Iu?e?e>XEß;S9�?e=�G
IFJSL}áÂ=P?eY<C�L<G^L�= � J<=�L EVJ�
}IF>e=UIÏduIKEVOVIF;<OV=F��;<9�?^J<=Pü Iu?e?e>XEß;<9<?e=�GoIFJSL
J<=Pü áÂ=$?eYSCvLSG^WPIKJ ?XY<=PJ�;D=�L�= � JS=�L ?eCvCSâSø¹=$?eYSCvLSG^WPIKJ#IFOVGeC�;D=*CudF=�>e>XEHL<L�=PJMEßJ CF>0L�=�>
?eC}Geà'=�W$EHIKOVE���=B?XY<=Pá�â �oYSEVGoävEVJSL CKþ2EßJ<YS=P>XEf?0IKJSWP=5EHG^WPIFOßOV=�L�GeEßáÂà<OV=UEßJSY<=P>XEf?0IKJSWP=Fâ

�oY<=�EßJSY<=P>XEf?X=�LýáÂ=$?XY<C�L<G�IF>e=ÂCudF=�>eOVCªIªL�=�LÑü^Ef?XYý?eY<=ML�= � JSEf?XEßCªJ CKþoá7=P?eY<C�L<G�ü^Ef?XY
?eY<= GeIFá7=MJSIKáÂ=M;<9�?�?XY<=PEV>ÂG@Cª>@?0G�IK>X= L�E���=P>X=PJ�?ÂIªWPWPCF>0L�EßJSÞ�?eC¹?XY<=MIªGeGeC�W$EHIu?X=�L W$OHIFGXG�â
�oY<=�CudF=�>eOVCªIªL�EVJ<Þ:CFþ�áÂ=P?eY<C�L<G~WPIKJ�IFOVGeCU;'=�9'G@=�L7?eC*>X=�L�= � J<=:IUáÂ=$?XY<C�L¡â��oYS=�G@Cª>@?�IFJSL
?eY<=U;DCvL<h}CKþË?XY<=UáÂ=$?eYSCvL IK>X=�?XY<=PJ�L�E��D=�>e=�J�?o;D=$?`ü
=P=�J}?XY<=5?`ü~CÂW$OHIFGXG@=�GPâ"�oY<EHG~þ =�Iu?X9<>X=
IKOHG@CÂY<CªOVL<G
þ Cª>�Iu?e?e>XEß;<9<?e=�G
?XYSIu?:W�IKJ ;'=*Cudª=P>XOßC�IFL�=�L�;vh ÞªEßdvEVJ<Þ�IKJ<CF?eY<=�>
EVJ<Eß?eEHIKOËduIFOß9<=ªâ

�29#9)="����� � � � � � ��
� ����� � � ��� � �BA ���a��	 � 
+* ��� � �#	 � ��� @.^!1 4 *W� � �2� � � �K��� � ���
��
�� � � � ��� �/� � � ��� A �/�i�S	 �GC ���S� ��� � �#	 ����YZ`^ ��^.+ $
R#@.^!1 4 *W� � � � � � �(��
�	 
� � �(� 
� � ���
��� �/� � � � ��� � � A �/�i�S	 ���R�J� � ��� � �)� 
Q* ��
/�i�S	 � � � 	 , � � � � � � � � � ��� � �
	 � ���aZ`^ ��^.+ $
R#@.^!1 4 *
� ��� � *"
�� �&% � � � � � � � �� � � ����1� � � � � � � 
 � ���i�S	 , � � �2� � ��� � Z`^ �c^.+ $�R@.^!1 4 * �#	 � ��� *�� 
/�
��� � @.^!1 4 * �#	 � ��� � � *"
/	�	 
 " �
$

8 9�:/;�; � >�9�> B/E O3<)>/?#@�A
?B���)> B�A�;K83>�9�> B
$3B�> � <)>�?#@/A
:
A�A�B)?#C3D/A/E�; � >�93> BHGI83>39�> B�J��)93:/8��
N @/O

! � � ���� � ������� � ��' ���S�Y0 *�� 
�� �#	 ����L@.^!1 4 * �� � � � � � � � � � � % �� " � 	�	��� ��� � � �� �����"�7	 ���
� � ��� 
 ������7�&' % � �7�70 %�� �7�&' ���� � �7�700� ����
������� � � � 
$��� � @.^!1 4 * �
	 ���� � ! � � � %�" � 
��	 ,
��� �/� � 
�� � �2� � ��� � ������ ���"��� � S )�  � " � ��	 � ��� � � ����
 �"����� � ��� � ����
3� ��� �7� S )�  � ��S�
� �7� S )�
 � ��� � ��� � � ����� 
�� ��� ������	�	 , �����
 �"����� � � �

�oY<=}G@EVáÂà<OV=�EßJ<YS=P>XEf?0IKJSWP=Â?eYSIK?�EVG�L�= � JS=�LýY<=�>e=}W�IKJý;'=}WPCFáÂàSIF>e=�L¹?XCÑG@EVáÂà<OV=�EßJ�a
Y<=P>XEf?0IKJSWP=�EVJ ùÏç�úuç�;<9�?*EHGBOV=�GXGBà'Cuü
=P>eþ 9<O�?eYSIFJÑEVJûêDëBç�ìÅì í@ç�ìÅîPï ðªñ ü^Y<=P>X=�EVJ<Y<=�>eEß?XIFJSW$=�EVG
á�9<Oß?eEVà<OV=F�<ü^Y<EHW0Y�áÂ=�IKJ'G
?eYSIK?:I7WPOVIªGeG^W�IKJ EßJSY<=P>XEf?:Ge=Pdª=P>0IKODCK?XY<=P>�WPOVIªGeGe=�G�â

�oY<=ÄW$Cªá7àSOß=P?e=ÄGeh�J�?0Iu�BCFþ<[5ø¹CvL<9<Oß=�GËIKJ'LBáÂCª>e=�=P��IFáÂà<Oß=�G¡WPIFJ5;D=�þ Cª9<JSLUEVJ}è AB9<; w  é{â



��� > 6 ������� 
��&
����'�/; !/�
_�J¹Cª;�Ý`=�W$?:;SIFGe=�>X=Pà<>X=�Ge=PJ�?0Go?eY<=7G@=P?BCFþ�IFOßO6CF;<Ý`=�WÌ?0G^?XYSIu?:OVEVdF=�IK?BI�ÞªEßdª=PJ�?eEVáÂ=�EVJ#?eYS=
G@h�G@?e=Pá�â¡\^9<OV=�G*IF>e=7L�= � J<=�LÑ?eC�L�=POV=$?X=F�¡áÂC�L�Eßþ h¹CF>*IFLSL¹CF;<Ý`=�WÌ?0G5EßJ ?eY<EHG5CF;�Ý`=�WÌ?*;SIªG@=ªâ
_�J�EßJ<þ CF>XáÂIFO¡à<>X=�Ge=PJ�?XIK?eEVCFJ EVGoÞªEßdª=PJ Y<=P>X=Fâ

\^9<OV=�G^IK>X=UCKþ�?eY<=Uþ Cª>eá �
è � -��0é�� � ����� ��� ' �	�� ����� �	�
 è +  *	��7�9���(�� � é�

ü^Y<=P>X=�� ����������� ��� � � �� ��������� � �
 IK>X=�CF;�Ý`=�WÌ?0GP� *^EVG5I};DCvCFOV=�IKJ�?X=P>Xá IKJSL ��I}OVCvW�IKO6IFG@a
G@EVÞFJ<áÂ=�Jª?��P?XYSIu?2;DCK?eY�á�IÏh5EVJvdFCªOßdª=ÄCF;�Ý`=�WÌ?0G�IFJSL*áÂ=$?XY<C�L�WPIFOßOHG�â �oY<EHG6>e9SOß=ª��IªG�G@?XIFJSL<IK>0L
ô��uå���>e9<OV=�G6à<>X=PdvEVCF9SGeOVh*à<>e=�G@=�J�?e=�LË�ÏW�IKJ�;'=oOHIK;D=POVOß=�L¡â��oY<=�� ��Cª;uÝ`=�W$?XG6CKþ'?eY<=oOV=$þÿ?@acYSIFJSL
G@EHL�=�>X=Pà<>X=�Ge=PJ�?5?eY<=�á�Iu?0W0Y<EVJ<Þ¹W$CªJSL�Eß?eEVCFJSGUCFþ~?XY<EVG�>e9<OV=Fâ��oYS=�>e9<OV=�EHG*IKà<à<OVEV=�LûCFJ<OVh¹Eßþ
?eY<=�G@=�CF;�Ý`=�WÌ?XG5WPIFJ¹;D=�þ CF9SJSL#EVJ¹?eYS=�CF;<Ý`=�WÌ?5;SIFGe=Fâ���IªW0Y#>e9SOß=�áÂ=�Jª?XEßCªJSG:?eY<=7>e=�Oß=�duIKJ�?
EßJ�þ Cª>eá�IK?eEVCFJ CFJ ?eY<=*Cª;�Ý`=�W$?�;SIFGe= �v?XY<=�W$CªJ�?e=$�v?^EHG^CFáÂEß?@?e=�L¡â �oY<=*Cª>XL<=P>^CKþ2CF;<Ý`=�WÌ?0G�� �
IKJSL�� �� EVJ};'CF?eY G@EHL�=�G�EVG~J<CF?~>X=POV=PduIKJ�?~GeEßJ'W$=BIFJ}_:k CFàD=P>0Iu?XCF>ÄEHG�9'G@=�LÂþ CF>�?eY<=BCF;�Ý`=�WÌ?XG;SIFGe=�W$CªJSG@?e>X9SWÌ?XEßCªJËâ �~IFW0Y�� � Cª;�Ý`=�W$?:CKþ�?XY<=�OV=$þÿ?ea{YSIFJSL¹GeEVL<=�YSIªG�CFJS=�CKþ2?`ü
C}àDCªGXG@EV;<OV=
þ CF>XáÂG��D?eY<= � >0G`?UCFJS=F��� � �SZ � - ).)���-��'$ � � ��è [ *,* � �cb - � #0$ � � � ����� � [ *,* � ��b - � #0$ � �|é{�
W$CF>X>X=�Geà'CªJSL<G6?eC�IKJ�CF;<Ý`=�WÌ?~CKþãIUÞFEVdF=�J}W$OHIFGXG Z �@-�).)���-�� $ � ü^YS=P>X=oþ =Pü Iu?e?e>XEß;S9�?e=�G [ *,* �
IK>X=�G@àD=�WPE � =�LÑIFJSL�?XY<=7Ge=�WPCFJSL#þ CF>Xá ��� � ��Z �@-�).)���-�� $ � ��W$Cª>e>X=�GeàDCFJSL<G�?eC IKJ¹Cª;�Ý`=�W$?
þ CF>^ü^Y<EHW0Y�CFJ<OVh�?eYS=�W$OHIFGXG Z � -�):)���-��'$ � EHG�Geà'=�W$E � =�LËâ

]|J#ÞF=PJS=P>0IKO{��?eY<=7IKà<àSOßEHWPIK?eEVCFJ#CKþÄI�>X9<OV=�CFJ�?XY<=�LSIu?XI};SIFGe=�CKþ�Cª;�Ý`=�W$?XG�á�IÏhM>e=P?e9<>XJ
G@=�dF=P>0IKO�>e=�G@9SOf?0GP�Dþ CF>UEVJSG@?XIKJ'W$=7ü^Y<=PJûG@=�dF=P>0IKO6CF;<Ý`=�WÌ?0G5CF>5á�9<Oß?eEHG@=P?XG5CKþ~CF;�Ý`=�WÌ?XG5á�Iu?0W0Y
Ef?0G2Oß=Pþÿ?@acYSIKJSL7GeEVL�=ªâ��oY<EHG�EVJ�?e>XC�L�9SW$=�G�G@CªáÂ=~J<CªJ�a|L�=$?X=P>Xá7EVJ<EHG@á IFJSL�?eY<=oJ<=�=�L�?eCUW$CFJ�?X>eCªO
>e9<OV= IFà<à<OVEVW�Iu?eEVCFJãâ �oY<EHG�EHG�ü^Yvh ?eY<= W$CFJ'W$=Pà<?�CKþ:G@?e>0Iu?X=PÞFh EVG�EßJ�?X>eC�L�9SWP=�L¡â2l�?e>0Iu?X=PÞªEß=�G
IK>X= 9SGe=�L.?eCýW$CªJª?X>eCªO�?XY<=�IKà<à<OVEHWPIu?XEßCªJ.CFþ:>e9SOß=�G�CªJ.Cª;�Ý`=�W$?XG��2G@?e>0Iu?X=PÞªEß=�G�à<>XCudvEVL<=}?eYS=
WPIKà'IK;<EVOßEß?`h¹?XC¹L�= � J<= I#Ge=���9<=PJ�?XEVIFO�IKà<àSOßEHWPIK?eEVCFJûCKþ^>e9SOß=�G��¡?XC#á�IKäF=}W0YSCFEHW$=�GU;D=$?`ü
=P=�J
G@=�dF=P>0IKO�>X9<OV=�G
?eY'Iu?:WPIFJM;D=�IKàSà<OßEV=�L ��?eCÂEß?e=P>0Iu?X=U>e9<OV=�G���=$?0WKâ

]|JSW$OV9SL�EVJ<Þ}Cª;�Ý`=�W$?XG�EVJ#>X9<Oß=�G:WPCFJ�?e>XCFOVOß=�L ;�h�G@?e>0Iu?e=�ÞFEV=�G^EHG�JSCuü àDCªGXGeEß;<OV=�EVJ#?eYS=�L�=$a
� J<=�L¹þ CF>Xá�IKOVEVGeá�CKþÄ>X9<Oß=�G:ü
CF>XävEßJSÞ}CFJÑIFJ¹CF;<Ý`=�WÌ?U;SIªG@=ªâDn�OVIFJ<E � WPIu?XEßCªJ#CF>UGeW0YS=�L�9<OVEVJ<Þ
à<>eCª;<OV=Pá�G�IF>e=�=�IFGeEßOVhÂ=$��à<>X=�GXG@=�L�IFG~G@Y<Cuü^J�EVJ è A5T wFw ;vé�ü^Y<=�>e=:?eY<=:þ CF>XáÂIFOßEHGeá CFþË>e9SOß=�G
à<>e=�G@=�J�?e=�L EßJ.?eY<EHG7àSIKàD=P>7EVG�=PJS>eEHW0Y<=�L EßJ CF>0L�=P>�?eC IFOVGeC WPCFJ�?e>XCFO
IÑWPCFJSG@?e>0IKEVJ�?�;SIªG@=ªâ
l�?e>0Iu?X=PÞFEV=�G5IK>X=�9'G@=�L¹EVJÑ;DCK?eYýWPIªG@=�G^?XC WPCFJ�?e>XCFO�?eY<=ÂIKàSà<OßEHWPIK?eEVCFJ CKþÄ?XY<=�>X9<OV=�G�âã[:?eY<=�>
=$�<IKáÂà<OV=�GoCFþ2IFà<à<OVEVW�Iu?eEVCFJ'G
W�IKJ ;'=Uþ Cª9<JSL EVJýè AB9<; w� é{â

� �pÕ - +./2)��:×�-�Ü@Û�)ãÕ:Û�Ø^ÙBÜ@Õ*/ Ø��MØ�� � )ãÛDÖ�6

[B9<>^à<9<>Xà'C�G@=UJ<Cuü EVG^?eC}GeY<Cuü Y<Cuü ?eY<=�L<= � J<Eß?eEVCFJ�CFþ2WPOVIªGeGe=�G
EVJM?XY<=*CF;<Ý`=�WÌ?�áÂC�L�9<OV=�G
WPIKJÂ;D=^EßáÂà<OV=PáÂ=�Jª?X=�LÂEVJ}I � >XG@?@acCF>0L�=�>ÄIKOVÞF=P;S>XIFEVW~OVIFJ<ÞF9'IKÞF=oGe9SW0Y�IFG�ô��uå��
â�!û=�W0Y<CvCªGe=
Y<=P>X=MIFJ.IKà<àS>eC�IFW0Yýü^Y<=P>X= Cª;�Ý`=�W$?XG�IKJSL WPOVIªGeGe=�G�IK>X= >X=Pà<>X=�Ge=PJ�?X=�L IFG�CF;�Ý`=�WÌ?0G�OVEßäª= EVJ
?eY<=:WPOVIªGeG@ac;SIFGe=�L�OVIFJ<ÞF9SIFÞF=�êDëBç�ìÅì í@ç�ìÅîPï ðªñ ü^Y<=�>e=o?XY<=�9<JSE ��9<=^=�Jª?XEf?`h7EHG2?eY<=:CF;�Ý`=�WÌ?�â��oY<EVG
EßáÂà<OV=PáÂ=PJ�?0Iu?eEVCFJ�YSIªGo;'=�=PJ�ÞF9SEVL�=�L ;vh I�þ =�ü W0YSCFEHW$=�G�â

�oY<=P>X=~EHG�I5L�EVG@?eEVJSW$?eEVCFJÂ;'=P?`ü~=�=PJÂIu?e?e>XEß;<9<?e=�G2IFJSL�áÂ=P?eY<C�L<G�âu]|JÂáÂIFJvh�IKà<à<OVEHWPIu?XEßCªJSG��
9SG@EVJ<Þ5CF;�Ý`=�WÌ?0G�=�GeGe=PJ�?XEVIFOßOVh*W$CFJ'G@EHG`?0GãEVJ7>e=�IFL�EVJ<Þ:Cª>�áÂC�L�Eßþ hvEßJ<ÞB?eYS=
duIFOß9<=�G6CKþ'IK?@?e>XEV;<9�?e=�GPâ
�oY�9'GP�¡ü
=ÂYSIÏdF=7?eC#L�= � J<=}I�G@?e>X9SWÌ?X9<>e=Âü^Y<=�>e=7?XY<=ÂdÏIFOß9S=�GUCKþ^Iu?e?e>XEß;S9�?e=�G*IK>X= ��9<EHW0ävOßh
IFWPWP=�GXG@EV;<OV=Fâ �oY<= L<E ��=P>X=PJSWP= ;D=$?`ü
=P=�J IK?@?e>XEV;<9�?e=�GMIFJSL áÂ=P?eY<C�L<G EHGMI ÞFCvC�LpüoIÏh.?XC



L�EVG@?eEVJ<Þª9<EVGeY�ü^YSIK?Ä>e=�à<>e=�G@=�J�?XG6?eYS=:G`?0Iu?X=^CKþËIKJÂCF;<Ý`=�WÌ?
Iu?�IUÞFEVdF=�J7?eEVá7= � ?eYS=:Iu?e?e>XEß;<9<?e=�G
IKJSLÂ?XY<=PEV>~IªGeGeC�W$EHIu?X=�LÂduIKOV9<=�G���IFJSLÂ?eYS=�þ 9<JSW$?eEVCFJSG�?eY'Iu?
W�IKJ�;D=BIFà<à<OVEß=�LÂ?eC*?XY<EHG�Cª;�Ý`=�W$?
� ?eYS=
áÂ=P?eY<C�L<G��Ìâu8�Cuü
=Pdª=P>��Pü
=
L<CBJ<CF?�üoIKJ�?6?eCUG@=�àSIK>0Iu?X=�IKJ�CF;�Ý`=�WÌ?�ü^Eß?eY7Eß?XG2Iu?e?e>XEß;<9<?e=�G
þ >eCªá ?eY<=^Ge=$?2CKþSáÂ=$?XY<C�L<G6?eY'Iu?�WPIKJ�;'=^IFà<à<OVEß=�L*?eCB?eYS=
Cª;�Ý`=�W$?�â !û=�?XY�9'G2YSIÏdF=�?eCUL�= � JS=
I7G@?e>X9SW$?e9<>X=Uü^Y<=P>X=U=�IFW0Y CF;<Ý`=�WÌ?�EVJSWPOß9SL<=�G
?eYS=*á7=P?eY<C�L<G:IFGXG@C�W$EHIu?X=�L}?eC�Eß?�â

�oY<=�IKà<àSOßEHWPIK?eEVCFJ7CKþËI5á7=P?eY<C�LÂEHGÄL�= � J<=�LÂü^Eß?eYÂ>X=Pü^>XEf?X=^>e9SOß=�GPâ �oYSEVG�EVáÂà'C�G@=�GÄGeCFáÂ=
� ��9<Eß?e= >X=�IªG@CªJSIK;SOß= �U>e=�G`?X>eEHWÌ?XEßCªJSG*CªJ ?eY<= L�= � J<Ef?XEßCªJ CKþ�áÂ=P?eY<C�L<G7IKJSL EVG�W$CFáÂàSIK?eEV;<OV=
ü^Ef?XY�?eY<=UL�EHG`?XEßJ'WÌ?eEVCFJ ;'=P?`ü~=�=PJ IK?@?e>XEV;<9�?e=�G~IFJSLÂáÂ=$?XY<C�L<G
EßJ�?XY<=�þ CªOßOVCuü^EVJ<Þ�üoIÏh �F?eC�IFJ
Iu?@?X>eEV;<9�?X=BEHG
IFGXG@C�W$EHIu?X=�L�I�dÏIFOß9S=Bü^Y<EHW0Y W�IKJ};D=BáÂC�L�E � =�LML�9<>XEßJSÞ�?eYS=B=�dÏIFOß9'Iu?eEVCFJã�F;<9�?
J<C}>X=Pü^>XEf?X=�>e9SOß=ªâ'_�J¹IK?@?X>eEV;<9�?X=�EHG�á�9<?XIK;SOß=�;vh >e=�ü^>eEß?eEVJ<Þ'�'IKJ'L#W$CFáÂà<OV=$��=$��à<>X=�GXGeEßCªJSG
áÂIÏh7;D=5WPCFJSGeEVL<=P>X=�L�IFG~duIKOV9<=�G�CKþãIK?@?e>XEV;<9�?e=�GPâ<[BJ�?XY<=5WPCFJ�?e>0IK>XhF�Fá7=P?eY<C�L<GoIF>e=:L<= � J<=�L
;�hÂ>X=Pü^>XEf?X=�>X9<Oß=�G�IFJSL}IK>X=�J<CªJ�acá�9�?0IK;<OV=F�ªERâ =Fâ�CFJSWP=:>X=Pü^>XEf?X=�>X9<Oß=�G�IªGeGeC�W$EHIu?e=�L7?eC�á7=P?eY�a
CvLSG�Y'IÏdF=
;'=�=PJÂL�= � JS=�L¡�ÏCFJS=oW�IKJ<JSCK?�L�=POV=$?X=~Cª>6=�dF=�J�W0YSIFJ<ÞF=�?eY<=�á â��oYv9SG��KIKJ�CF;�Ý`=�WÌ?2EVG
W$CFáÂàDCªGe=�L�CKþ'á�9�?XIF;<OV=oIK?@?X>eEV;<9�?X=�G��uü^Y<CªGe=odÏIFOß9S=�G2WPIFJ�;D=^W0YSIKJ<Þª=�L�L�9<>XEßJ<ÞU=�dÏIFOß9'Iu?eEVCFJã�
IKJSL CKþ�>X=$þ =�>e=�JSW$=�GÄ?XC�JSCFJ�acá�9�?0IK;<OV=5á7=P?eY<C�L<G�â��oY<=5>e=Pþ =P>X=PJSWP=:?XC7IFJvh�á7=P?eY<C�L WPIFJ ;D=
Y<EVLSL�=PJ Cª>*>e=�dF=�IFOß=�LÑL�9S>eEVJ<Þ�?eYS=}=$��=�WP9�?eEVCFJýIKJ'LÑ?XYv9SGP�ã?eY<=}IF;<EVOßEß?`h¹þ Cª>�IKJýCF;�Ý`=�WÌ?*?XC
=$��=�WP9�?e=�I7áÂ=$?XY<C�L W�IKJ�W0YSIKJSÞF=Fâ

> ��� 6 (��/"�(����/���"!'#.!/+�
 � � #9�/���&
��&
�"4� (�#.!'
%(��$#9���&(��������

��IFW0YýCª;�Ý`=�W$?�W$Cªá7àDCªGe=�LûCFþ^IK?@?X>eEV;<9�?X=�G�IFJSLýáÂ=$?XY<C�L<G�ü^Y<EHW0Yý?eYS= CF;<Ý`=�WÌ?�YSIFG�IªWPWP=�GXG
?eCÑEHG�>e=�à<>e=�G@=�J�?e=�Lû;vh I�?e=�>eá �6áÂ=$?eYSCvLSG7IF>e=�>X=PàS>e=�G@=�Jª?X=�Lý;vhûþ 9<JSW$?eEVCFJSG7L�= � J<=�L ;vh
>e=�ü^>eEß?eEVJ<ÞÂ>e9SOß=�GPâ

� ]|J*CF>0L�=P>Ë?eC^>X=Pà<>X=�Ge=PJ�?¡?eYS=�Iu?e?e>XEß;<9<?e=�G�IKJSLB?XY<=PEV>�WPCF>X>e=�G@àDCFJSL<EßJ<ÞoduIKOV9<=�GP�Ì?XY<=ÄCª;�Ý`=�W$?
G`?X>e9'WÌ?e9S>e=�EVJvdFCªOßdª=�G^I�Ge=$?:CFþ2à'IKEV>XG��.��� ��� ���"��� �#% � ��	 � ��� â���IªW0Y�IK?@?X>eEV;<9�?X=�EVGBL�=PJSCK?e=�L
;vh I�W$CªJSG`?0IKJ�?�IKJSLM=�IªW0YMduIFOß9<=U;vhMI�?X=P>Xá ü^Ef?XY ?eY<=�GXIKáÂ=*G@Cª>@?�â

� �oY<=7CF;�Ý`=�WÌ?5G@?e>X9SW$?e9<>X=�IKOHGeC EVJ�dªCFOVdF=�G�I Ge=$?5CKþ�W$CªJSG@?XIKJ�?0GBL�=�J<CK?XEßJSÞ áÂ=$?XY<C�L<GPâ���C
=�IªW0Y CKþo?eY<=�á��2IFJ CFàD=P>0Iu?XCF>�EHG�IªGeGeC�W$EHIu?e=�L ?eYSIK?�YSIªG*?eYS=MGXIKáÂ=}JSIFá7=ªâ ��C¹=�IFW0Y
áÂ=$?eYSCvL�;DCvL<h�W$Cª>e>X=�GeàDCFJSL<G�I5>e=�ü^>eEß?e=
>e9SOß=
>eEVÞFY�?ea{YSIFJSL�GeEHL�=F�uü^Eß?eYË�uàDCªGXGeEß;<OVhF�uOVC�WPIFO
IFGXG@EVÞFJSá7=�J�?XGoIKJSL ;DCvCFOV=�IKJM?e=�G`?0GPâ
�oY<EVGoCª;�Ý`=�W$?�>e=�à<>X=�Ge=PJ�?XIK?eEVCFJ}EHG�GXW0Y<=Pá�Iu?XE���=�LMEßJ#�6EVÞF9<>X=  â
A:= � J<Eß?eEVCFJ�CKþ2CFàD=P>0Iu?XCF>0G
IFJSL >e9SOß=�G^IFGXG@C�W$EHIu?X=�L ?eCÂ?XY<=*CF;�Ý`=�WÌ?�>X=Pà<>X=�Ge=PJ�?0Iu?eEVCFJ IK>X=

L�=$?0IKEVOß=�L�EVJ lv=�WÌ?eEVCFJ�qSâ iUIFJSL7EßJ lv=�WÌ?XEßCªJÂqSâ qSâ�[BàD=P>0Iu?eCª>XG2IFJSLÂ>e9SOß=�G�IFGXG@C�W$EHIu?X=�L�?eC�9'G@=�>
á7=P?eY<C�L<G:IK>X=5L�=P?XIFEßOV=�L EVJ#l�=�WÌ?XEßCªJ#q<â t â

> �<� ; " ��(*#9!/
 (*�$#9�'�'
 ; +�#.!/��� !/
 !:9�� (��/"�(*���'���"!/#.!'+-
��
�oY<=^G@EVÞFJSIK?e9<>X=
CKþ'Cªà'=�>XIK?eCª>XGã?eYSIK?�IK>X=
L<= � J<=�L�?XCU;<9<EVOVL�?eYS=
>X=PàS>e=�G@=�Jª?0Iu?XEßCªJ�CKþDCF;�Ý`=�WÌ?XG
EVG�IªG~þ CFOVOßCuü�G��

� � 7��	��
������� ������������


� 7��	��
��������� �!�"
��#�$������%�	�"
�������� &('*),+
7��	��
����� ��%�	�"
��������

& + 7��	-/.10 �2� �	32���546��%�	�"
������
7��	-/.10 � ��%�	�"
������



.......

..............

Attribute 1

Attribute m

Value 1

Value m

method 1

Representation of an object

Rule for method 1

Rule for method n

The set of rules

method m

.......

.......

Rule for method m

����� ¦���¦��
¼K½c®XºX±Ä¯`®0¬ª¯`®0«|®X°K±@$±`©µ²�°

�oY<=�J<CF?XIK?eEVCFJÑ9'G@=�L¹EHG�?XY<=7þ CFOVOßCuü^EVJ<Þ �'=�IªW0Y¹CFàD=P>0Iu?XCF>B?XIKäª=�GBIK>XÞF9<áÂ=PJ�?0G�?XYSIu?*IK>X=
L�=PJ<CF?e=�LÂ;�h â��oY<=BG@Cª>@?ÄCFþD?XY<=�Ge=:IF>eÞª9<áÂ=PJ�?XG�IF>e=^ÞªEßdª=PJÂEßJÂ?XY<=�OV=$þÿ?�à'IK>e?�CKþ�?eYS=�à<>XC � OV=
ü^Y<EßOV=�?XY<=�>XEßÞªY�?�àSIK>e?�EHG�?XY<=BGeCF>e?ÄCKþ�?eYS=:>X=�Ge9<Of?�âª_:J}CFàD=P>0Iu?XCF>�EHG�áÂEß� � ���F?eYSIK?~EHG�?XC�GeIÏh
?eYSIK?^IFJ IK>XÞF9Sá7=�J�?oW�IKJ IFà<à'=�IK>^IKJvhvü^Y<=�>e=�EVJM?eY<=UCFàD=P>0Iu?XCF>
L�= � JSEf?XEßCªJËâ<�<Cª>~EVJSG@?XIKJ'W$=F�
	 
 YSIFG�?`ü~C IK>XÞF9<áÂ=PJ�?0G�CKþB>e=�G@àD=�W$?eEVdF= GeCF>e?XG�� ��-�� $ IKJ'L����^�R�� IKJSL ÞªEßdª=�G�I
>e=�G@9<Oß?}CKþUG@Cª>@?�� $:*���^�RSâ'�oYSEVGÂEHG}IýáÂEf� � � CFàD=P>0Iu?eCª>XG�?XYSIu?};<9SEßOHL<GÂ?XY<=ÑIFGXGeCvWPEVIK?eEVCFJ
� ��� ��� ������� �#% � ��	 � � � �2?XY<=�JSIKáÂ=�CKþB?eY<=#IK?@?e>XEV;<9�?e= � CKþBGeCF>e?�� � - �'$��IFà<àD=�IK>0G7EßJ ?eYS=
� >XG@?^à<OHIFW$=�IFJSL ?eY<=�WPCF>X>e=�G@àDCFJSL<EßJ<Þ7duIKOV9<= � CFþ2GeCF>e?�����^�R����~;D=$?`ü
=P=�JM?XY<=*;<>0IFW0äª=$?XG�â

� � EHG�?XY<=�W$CFJ'G`?X>e9SW$?eCª>�CKþ�Cª;�Ý`=�W$?XG�â �~IFW0Y Cª;�Ý`=�W$?Y^�YSIªG�?XY<=}þ Cª>eá è ��� éoü^Y<=P>X=
��� �¡CKþ^GeCF>e?�� $�*���^�R )ÂEVG�I#G@=P?�W$CFáÂàDCªGe=�LûCKþoàSIFEß>0G ���� � ������� � � � �/	 � � � IFJSLûCKþo>e=Pþ =P>ea
=PJSWP=�G�?eCÑáÂ=P?eY<C�L<G�â �oYSEVG7G@=P?�EHG�;S9<EßOß?�ü^Eß?eY.?eY<=MCFàD=P>0Iu?XCF> � ü^Y<EVW0Y.EVG7IFGXG@C�WPEVIK?eEVdF=
IKJSLûW$Cªá7á�9�?XIK?eEVdF= �'?XY<EHG*EVG5EVJSL�EHWPIK?e=�Lû;vh¹IKJSJ<CK?0Iu?eEVCFJ � [ Z$�Ìâ �~IFW0Y =POV=PáÂ=PJ�?��¡CFþ
GeCF>e?
� $�*���^�R'�SEHG�?XY�9'G�=PEß?eYS=P>UI�àSIKEV> �.������ ���"��� �&% � �/	 � ��� ��CF>:I}>e=Pþ =P>X=PJSWP=*?eC I}á7=P?eY<C�L � ?eY<=
OVIªG`? CFàD=P>0Iu?XCF> �~IFOVGeC7CKþ�G@Cª>@?�� ��-�� $�â

�ãCM?eY<=�G@=�L�=�W$OHIK>0Iu?XEßCªJSGUIKJSL L�= � JSEf?XEßCªJSGP�ãü~=ÂIKOHG@C�IFLSLÑ>X9<OV=�GB?eYSIK?�W$Cª>e>X=�Geà'CªJSL�?XC
?eY<=BáÂIFJ<EVà<9<OHIu?eEVCFJ�CFþ¡CF;�Ý`=�WÌ?XG��K?XC�IªL<L�IKJ}IK?@?e>XEV;<9�?e=ª�F?XC�áÂC�L�Efþ hÂEß?XG~duIKOV9<=F�F?eC�IªWPW$=�GeG�I
á7=P?eY<C�L IKJSL ?eC�WP>e=�Iu?e=UI�J<=Pü CF;�Ý`=�WÌ?�â��oYS=�Ge=B>X9<OV=�G^IK>X=BL<= � J<=�L EßJ#lv=�W$?eEVCFJ�q<â q<â�m
9�?��
;'=Pþ CF>X=UL<= � J<EVJ<ÞÂ?XY<=*>e9SOß=�GP��ü
=UYSIÏdF=5?eCÂà<>X=�Ge=PJ�?o?eYS=�W$CF>X>X=�Geà'CªJSL�EVJ<Þ�Cªà'=�>XIK?eCª>XG��

.1�5� & � + 7���������� 
 ���	�"
������ ������������

��� �!� & � + 7���������� 
 ���	-/.10 �,������������

.1���"��� �5& � + 7���������� 
 ���	-/.10 �,��%�	3��$�54
" �$#2& + 7���������� 
 ������������


�oY<=�Ge= þ CF9<>Â;SIªG@EHW CFàD=P>0Iu?eCª>XG7IK>X=#L�= � J<=�L IKJSL 9SGe=�L ?eC WPCFJSG@?e>X9SWÌ?}IFJSL L<=�W$Cªá7a
à'C�G@=�CF;�Ý`=�WÌ?XG��<?XY<= ����� 	 � 
 Cªà'=�>XIK?eCª>�EVG:9SGe=�L�?XCMIFLSL¹I�J<=�ü =POV=PáÂ=PJ�?:?XC}?XY<=�Ge=$?5CKþ
Iu?@?X>eEV;<9�?X=�G*IFJSLûá7=P?eY<C�L<G���?eYS=�% �F�v� 	 � 
 CFàD=P>0Iu?eCª>UEVGU9SGe=�L ?XC >X=PáÂCudª=7IFJ =�Oß=�á7=�J�?
ÞFEVdF=PJ EßJ ?eYS=7à'IK>0IKáÂ=$?X=P>0G:þ >XCFá�?XY<=�G@=P?*CKþ~à'IKEV>XGUIKJ'LÑ>X=$þ =�>e=�JSW$=�G�?XYSIu?�W$CªáÂà'C�G@=7?eYS=
CF;�Ý`=�WÌ?��<?eY<= �S�v�F�S��� 	 � 
 CFàD=P>0Iu?XCF>^EHG^9SGe=�L ?XC�YSIÏdF=*IFW�W$=�GeG
?XCÂ?eY<=�duIFOß9<=�IªGeGeC�W$EHIu?X=�L
?eC�IFJ}Iu?@?X>eEV;<9�?X=:ÞªEßdª=PJ�IFG�àSIK>0IKáÂ=$?X=P> �u?eYS=�OVIªG`? �<�)e CFàD=P>0Iu?eCª>ÄEHGÄ9SGe=�LÂ?XC�W$>X=�IK?e=�I*JS=Pü
CF;�Ý`=�WÌ?oþ >eCªá ?XY<=*CF;�Ý`=�WÌ?^>X=Pà<>X=�Ge=PJ�?eEVJ<Þ�?eY<=�WPOVIªGeG�â

]|J ?eYS=ýGe=$?�CKþ�á7=P?eY<C�L<G��o?eYS= ?`ü
C.à'IK>e?eEHW$9<OHIK> áÂ=$?eYSCvLSG'& �ª� IKJ'L)( �ª� ?0IKäª=ûIªG
IK>XÞF9<áÂ=PJ�?0G�?XY<=�Iu?e?e>XEß;S9�?e=U?XY<=Ph L�=�IFO¡ü^Ef?XYËâ



� �"
"& � + 7����������
 �/�!-/.10/� ��%�!3��$�54
� �"
"& � � + 7����������
 �/�!-/.10/�2� �!3��$�54 �������������


> � > 6 ������� #9�'�/
�; +-#9!/��� !/
 !�9�� (��/"�(����'���"!'#.!/+�
 �
! =�JSCuü L<= � J<=�I}G@h�G@?e=�á�� CKþ�>X=Pü^>XEf?XEßJSÞ�>e9<OV=�G�?eYSIK?BIK>X=*9SGe=�L ?XC}=PduIKOV9SIK?e=*CF;<Ý`=�WÌ?0GPâ
�oY<EVG6GehvG@?e=�á EVGã;SIFGe=�L*CªJU?eY<=oIK;DCudF=�>X=PàS>e=�G@=�Jª?0Iu?XEßCªJ5CFþ<CF;�Ý`=�WÌ?0G�IFJSLUEßJ'G@à<EV>X=�LUþ >XCFá ?eYS=
CF;�Ý`=�WÌ? #ªa|WPIKOHW$9SOß9SG
èÅk
T*Z w� écâ �oY<=�ü^YSCFOV=�>X=Pü^>XEf?X=~GehvG@?e=�á���WPIFJ�;'=~þ CF9SJSL�EVJ��6EVÞF9<>X=~i�â
� EHG�WPCFáÂàDCªGe=�LýCKþ^>X9<OV=�G*>X=POHIu?X=�Lû?eC�?XY<= Cª;�Ý`=�W$?�L�= � J<Eß?eEVCFJ IKJ'LýáÂIFJ<EVà<9<OHIu?eEVCFJãâ !û=
YSIÏdF=5à<>XCudF=�LMEVJûè A:9S; w� éË?eYSIK?^?eY<=�Geh�G`?X=Pá���EHG�W$CªJ�!S9<=�Jª?�IFJSL}?X=P>XáÂEßJSIK?eEVJ<ÞSâ

���	��
�����������	����� ���������  "!$#&% 
('*),+.- �  "!/% 
(' #
0 ����21��3
�����������	�����5456 � �8787 ��� !9�;: ) %< "!$#&%5! )/+ - �  "!$#
0 ����21��3
�����������	�����54>= � �8787 ��� !,%? "!$#@%<! )/+.- �  "!$#
�����A�CB?B��?�D
��E
2�<�<FAGIHKJL�<�M12
�NOJ	�P��Q?Q '*R*R �S� !9�;: ) %< "!$#@%<! )/+ - :
�����A�CB?B��?�D
T1�
�NOJL�(HVU$WYX?Z [ '<\ �@]�%5! )/+.- ��Q?Q '*R*R �@]�%?! )
^ �_�KGI`K��
��*GI�V�E��ab
12
�NOJ	�3HVU,c*X<Zed '?\ �@]�%?!,%>: )�+ - �2����� � �;7O7 �@]�%<! ) %5!9�;: )�)
fgF*�C
��*GI�V�.��ah
i�L�Cjk��HLl5�C�A� � '?m �@] )�+.- � ��n��;o � n ) %*p*p*p*%<��q��;o � q ) % 
 n�%*p*p*pY% 
(r #
sut �M�����CF*
��?��F�WYX<ZAv [ '<\Sw �@] ),+.- [ '?\ �@]�%<� )
sut �M�����CF*
��?��Fec*X<ZAv d '?\ w �@]�%>o )�+ - d '<\ �@]�%5��%>o )
^ ��� t �_�$��
�N8Nxa;��FeWYX?ZAv �  h!,%>[ '?\Sw #&p [ '<\Swy+.- [ '?\Sw ���  "!,%>[ '<\Sw # )
^ ��� t �_�$��
�N8Nxa;��Fzc*X?ZAv �  h!,%5d '<\ w #&p d '<\ w �@o )�+ - d '<\ w ���  "!,%5d '<\ w #@%So )
^ ��� t �_�$��
�N8Nxa;��F|{�X?} �  h!,% � '?m #&p � '*m~+.- � '?m �S�  h!,% � '?m # )
^ ��� t �_�$��
�N8Nxa;��Fe
i���� t �_�.� �  h!,% 
 #&p 
 �O� n %*p*p*pY%�� r ),+ - 
 ���  "!/% 
 #&%�� n %*p*pYpY%�� r )

����� ¦��S¦S§2¨ª®^«cÐª«c±`®X´��

> �  ; " ��(*#9!/
 (*�$#9��� (�������� #9�/�'
 ; +-#.!'��� !'
1���'� (�� � ),� !:9�
 ���
�<CF>^=�IFW0Y 9SGe=P>^áÂ=$?XY<C�L<GP�Sü~=*IFGXGeCvWPEVIK?e=��

� IÂW$CFJ'G`?0IKJ�?^CKþ�G@Cª>@?�� ��-��'$U>e=�à<>e=�G@=�J�?eEVJ<Þ�?XY<=*JSIFá7=UCFþ�?XY<=*áÂ=$?eYSCvL �
� IKJ CFàD=P>0Iu?eCª>�L�=�W$OHIK>0Iu?XEßCªJ ü^Y<EHW0Y.à<>XC � OV= EHG7;SIFGe=�L.CFJ.?eY<= à<>XC � OV= CFþ�?eY<=�9SGe=P>�� G
áÂ=$?eYSCvL���?eC =�IFW0YÑàSIK>0IKáÂ=$?X=P>5CKþÄ?XY<=7á7=P?eY<C�LûW$Cª>e>X=�Geà'CªJSL<GBIKJ IF>eÞª9<áÂ=PJ�?BCFþÄ?eYS=
CFàD=P>0Iu?XCF>�â !û=5IFOVGeC�IFLSL�?eC�?eY<=UW$Cª>e>X=�GeàDCFJSL�EVJ<Þ�Cªà'=�>XIK?eCª>�I � >0G@?oIF>eÞª9<áÂ=PJ�?�ü^Y<EHW0Y
>e=�à<>X=�Ge=PJ�?XG~?eYS=*CF;�Ý`=�WÌ?�Eß?XGe=POßþ � ?eY<= �'���  � �

� IÂG@=P?�CKþ2>e9<OV=�G^L<= � J<EVJ<Þ7?eYSEVG^Cªà'=�>XIK?eCª>�â



ZË=$?}9'G�J<Cuü�à<>e=�G@=�J�?}Y<Cuü(?XY<=#>X9<Oß=�G}IFGXGeCvWPEVIK?e=�L ?XC 9SGe=P>�� GÂáÂ=$?XY<C�L<G IF>e=�;<9SEßOß?�â
�oY<EVG~EHG�àD=P>eþ CF>XáÂ=�L�;vh�L�= � J<EßJSÞ7I�?e>0IKJSG@þ CF>Xá�Iu?eEVCFJÂáÂ=�W0Y'IKJ<EHG@á ?XYSIu?^L�=�L<9SW$=�G�>X=Pü^>XEf?X=
>e9<OV=�G^þ CF>�=�IFW0Y 9SG@=�>�áÂ=$?XY<C�L¡â �oY<=*Cªà'=�>XIK?eCª> � # 1 �5R�� +!#0��$ � � � WÌþ`â'�6EVÞF9<>X=�q �~?0IKäª=�G�IªG
IK>XÞF9<áÂ=PJ�?B?eY<=�L�= � J<Eß?eEVCFJûCKþ~IMáÂ=$?eYSCvL EVJÑ?XY<=7þ CF>XáÂIFOßEHGeá!L�=�GXW$>XEß;D=�LÑEßJýlv=�W$?eEVCFJ i�âÅi
IKJSLM>e=P?e9<>XJSG
?XY<=�IFGXG@C�WPEVIK?e=�LM>X=Pü^>XEf?X=B>X9<OV=*EßJ ?eYS=}ô��uå�� G@hvJ�?XIK�¡â

����������������������������������������� ����������������������������������������

��� �87 � �
	 � 7 ' � ���� t �_� � � 
('�� � 	� R�� a@��F \ o�� 	 R � ]���� )��FYJKNI�CBua@��F \d��(Q 7 � R*R � � 
('��o�� 	�� � ' Q 7 �;o�� 	 R %?� 	� R % � ]���� )� # � � 
M' �@d %  '<\ � � 	� R �@� 	� R?)�)���� ��� �;7 � �
	�� R � � ]����V% 7 � R<\ o�� 	 R?) �C�	����L���� �87 � �
	 � 7 ' � ���� t �_� � � 
('�� � 	� R�� a@��F \ � ]���� ) �FYJKNI�CBua@��F \d��(Q 7 � R*R � � 
('��o�� 	�� � ' Q 7 �@� 	� R % � ]���� )� # � � 
M' �@d %  '<\ � � 	� R �@� 	� R?)�)���� ��� �;7 � �
	�� R � � ]����V% 7 � R<\ o�� 	 R?) �C�	����L���� �87 � �
	 � 7 ' � ���� t �_� � � 
(' a@��F \ o�� 	 R � ]A��� ) �FYJKNI�CBua@��F \d��(Q 7 � R*R � � 
('��o�� 	�� � ' Q 7 �;o�� 	 R % � ]���� )� # � � 
M' �@d )���� ��� �87 � �
	�� R � � ]A���_% 7 � R?\ o�� 	 R*) ���L����L���� �87 � �
	 � 7 ' � ���� t �_� � � 
(' a@��F \ � ]���� ) �FYJKNI�CBua@��F \d��(Q 7 � R*R � � 
('��o�� 	�� � ' Q 7 � � ]���� )� # � � 
M' �@d )���� ��� �87 � �
	�� R � � ]A���_% 7 � R?\ o�� 	 R*) ���L����L�

����� ¦ �S¦"!o®�#v°�©Å±`©µ²�°7²�¶�¶V¿�°�ºe±`©f²�° �%$ � � �'&)( $ � �

]|J ?eYS= L�= � J<Eß?eEVCFJ CKþ�� # 1 �!R*� +!#0��$���ü
= YSIKJSL<Oß=M?eY<=Mþ CF9S>7àDCªGXGeEß;<EVOVEf?XEß=�G�?XYSIu?�WPIFJ
IKà<àD=�IF>
IFJSL ü^YSEVW0Y L�=PàD=PJSLMCFJMYSIÏdvEßJSÞ�CF>oJ<CF?oIF>eÞª9<áÂ=PJ�?XG � -/+,+ ) �
IFJSL}OVC�WPIKO�duIK>XEHIK;<OV=
L�=�WPOVIF>XIK?eEVCFJSG �.- -/+%) �$â �oY<=*>X9<OV=�G^IF>e=5;<9<EVOf?BEßJ ?eYS=}ô��uå�� G@hvJ�?XIK�¡â

�oY<=ÂCFàD=P>0Iu?eCª>	� # 1 �!R��=+�� ) � � �B?0IKäF=�GUIM;DC�L�hÑIFJSL I OVEVG@?*CKþ
dÏIF>eEHIK;SOß=�GBü^YSEVW0YûEVG;<9<EVOf?�G@?e=�à ;vhÑG@?e=�àËâ���IªW0YÑJ<=�ü�duIK>XEHIK;<OV=7IªL<L�=�L¹?XCM?XY<EHGUOßEHG`?�WPCF>X>e=�G@àDCFJ'L<G�?XC#IMOVC�WPIFO
dÏIF>eEHIK;SOß=U9SGe=�L�ü^Y<=�J¹IKJ�CF;<Ý`=�WÌ?�EHG^áÂC�L�E � =�L¡â �oY<EHG�OVEVG@?�áÂ=PáÂCF>XE���=�Go?XY<EHG�EVJ�þ CF>Xá�Iu?eEVCFJãâ
!pY<=PJ�EVJ<Ef?XEVIFOßE �P=�L¡��?XY<EVG�dÏIF>eEHIK;SOß=UOVEVG@?^EVG^CªJ<OVh W$Cªá7àDCªGe=�LMCKþ6?eYS=*dÏIF>eEHIK;SOß=8�oâ

�29#9)="����0/ � � � � � ��
� � ��� � � ��� �21 +�- 4 ) �@-/*
$(� � ��� 
 �d� � � � � � � � � � � � A � �i�S	 ��3 �
! � � � �7	 � ��
�� � � ��� 
���� � � � 
 ��� � �Y� � ��� 
 � � � � � �2� � � �
, � # 1 �5R4� +!#%�,$ ���� ��� � � � ���7	 �
� �#$

B D)93E�; $/> B1<)>/?&@/A
��B�:#@R;39�: A�?3>
@
 G ?&@/A 7
* Gd<�>/?#@/A
�3B�:
@R;393: A)?3>
@ 7576 Gd<�>/?#@/A
�3B�:
@R;393: A)?3>
@ 78.9 ��B�:
@);39�: A/E � * "�J�1 5:6

?<$�,�E3A�FJ� * "010,3E3A M � *O"
;���E3B/E% G�J �B"T,3E3A�F�� *O" 9%,�E3A M � * "



;���E3B/E 576 G�J �B"?��B�:
@R; 9�: A/E3FJ� *��5 ;"

ø#CF>X=5L<=$?XIFEßOHG�W�IKJ ;'=Uþ Cª9<JSL EßJ è A:9S; w� écâ
�oY<=~Geh�G`?X=Pá�� à<>X=�Ge=PJ�?e=�L*EVJ7lv=�WÌ?eEVCFJ�q<â q�EHGË?XY�9'Gã=�J<>eEHW0Y<=�L*ü^Ef?XY�?XY<=~>X9<OV=�G6L�= � J<EßJSÞ

?eY<=�9'G@=�>ÄáÂ=$?eYSCvLSG�?eC*ÞªEßdª=�I*G@=P?e� � âª�<Cª>�?eYS=^?eEVáÂ=�;'=�EßJSÞS�K?XY<=:Geh�G`?X=Pá�L<C�=�G�J<CF?~W0Y<=�W0ä
?eYSIK?T� � EHG�W$CªJ�!S9<=�J�?:IKJSL ?X=P>Xá7EVJSIK?eEVJ<Þ}IKJSLM?XY<EVG:EVG�9<JSL�=�>^?eY<=�9SG@=�>�� G^>X=�Geà'CªJSGeEß;<EVOVEf?`hªâ
]|JSL�=P=�L¡��ü
= IFEßáÂ=�L Iu?}IûW$CFáÂà<OV=$?X=MàS>eCvCKþB=PJvdvEß>XCFJ<áÂ=�Jª?�?eYSIK?�ü~Cª9<OVL IK9�?XCFá�Iu?XEVW�IKOVOßh
W0Y<=�W0ä�?XY<=�Ge=Uà<>XCFàD=P>e?eEV=�G�â

� �pÕ�Ø��$)Ë× -�Ö<Ü@Ø�Õ*- + 6 )�� -2Õ~Ö<Ü@Û56 �0- 6 )ãÙ�Ø�Õ�Ö�'*)��
	ÏÛ - +eÛ¡Ú0+@Ú 6

[B9<>�ÞFC�IKO^EHG�J<Cuü ?XC ÞFEVdF=#Iûþ CF>Xá�IKO�Ge=Pá�IKJ�?XEVW�GÂ?eCý?XY<EVG}CF;�Ý`=�WÌ?@acCF>XEV=PJ�?e=�L =$�v?X=PJSGeEßCªJ
CKþ�ô��uå��
â2l�=PdF=�>XIFO�WPIFOVWP9<OV9SG�IªG*?eYS=��a��5 � ��� � ��� � � ��2��	 �"�7	 � ��L�= � JS=�L ;vh TÂâ��6EHG@Y�a
=P>��'�
â'8:CFJSGe=POVO�IFJSL��SâµkBâSø#Eß?XW0YS=POVO
è �28:ø¹r t é2IFJSLM?eY<=��a��5 � ����2��	 �"�7	 � �oCFþÄø â'_:;SIFL�E
IKJSL�Z�âvk
IK>0L�=�OßOVE�è _:k
r x é�IK>X=�WPIFJSL�EHL<Iu?X=�G�?XC�à<>XCudvEVL�=^Cª;�Ý`=�W$?�OHIKJ<Þª9SIKÞª=�G2ü^Eß?eY IUþ Cª>eá�IFO
G@=�áÂIFJ�?eEHWPG�â2[B9<>ÂW0Y<CFEHW$= EVG�?eC ;SIFGe=}?XY<=MGe=Pá�IKJ�?XEVW�G�CFJ IKJ<CF?eY<=�>�WPIFOVWP9<OV9SG�W�IKOVOß=�Lý?eYS=
\^=Pü^>XEf?XEßJSÞÂk
IKOHW$9SOß9SG��vCF> #Fa|WPIFOVWP9<OV9SG~L<= � J<=�L};vh�8�â'k~EV>XG@?e=�I�IKJ'L kBâ�TUEß>0W0Y<J<=�>BèÅk
T*rFrÏé
?eYSIK?2=�JSW$CªáÂàSIFGXG@=�G6EßJ7àSIK>e?eEHW$9SOVIF>6;DCK?XY��<a|WPIKOHW$9SOß9SG�IFJSL*?X=P>Xá >X=Pü^>XEf?XEßJ<Þ'âÏ]|J�?XY<EVG�WPIKOHW$9<a
Oß9SG��Ï?e=�>eá�G��Ï>e=�ü^>eEß?eEVJ<Þ:>X9<OV=�G2IKJ'L�IFà<à<OVEVW�Iu?eEVCFJ�CKþ'IB>X9<Oß=
CFJÂI:?e=P>Xá WPIFJ�;D=o>e=�à<>e=�G@=�J�?e=�LËâ

�oY<EVG*W0YSCFEHW$=7ü
IªG5L<CFJ<=7þ CF>5?`ü
CM>X=�IªG@CªJSG�� � >XG@?��D?eYS= #Fa|WPIFOVWP9<Oß9'G5IFOß>X=�IªL�h�à<>XCud�EHL�=�G
IKJ}Cªà'=�>XIK?eEVCFJSIFOSG@=�á�IKJ�?eEHWPGÄþ CF>Bô��uå��ýIFJSL}Ge=�W$CªJSL¡�ªEf?
EVG~ÞF=�J<=P>0IKO<=�J<CF9SÞFY�?XC�>e=�à<>X=�Ge=PJ�?
;'CF?eY}?XY<=��a��5 � �"� � �/� � � ��2��	 �"�7	 � ��IFJSL�?XY<=��a��5 � �"��2��	 �"�7	 � ��IFG�GeY<Cuü^J}EVJÑèÅk
T*Z w  é{�
ü^Y<=P>X=7IFJÑ=P��?X=PJSGeEVCFJÑCFþÄ?eYS= #ªa|WPIKOHW$9SOß9SG���WPIKOVOV=�L#?XY<=ÂCF;�Ý`=�WÌ? #Fa|WPIFOVWP9<OV9SG5YSIFGB;'=�=PJýL�=$a
� J<=�LËâ

]|J Cª>XL�=�>5?eC�à<>XCudF=�?XYSIu?*?XY<= #Fa|WPIFOVWP9<OV9SGUÞFEVdF=�G5IFJÑCªà'=�>XIK?eEVCFJSIFO2Ge=Pá�IFJª?XEVW�G5?eC ?eYS=
CF;�Ý`=�WÌ?2=$�v?e=�JSG@EVCFJ�CKþ�ô��uå��
�Ïü
=�=�G@?XIF;<OVEVGeY�I5W$OVCªGe=~WPCF>X>e=�G@àDCFJSL<=PJSWP=Ä;'=P?`ü~=�=PJ�>e=�L�9SWÌ?XEßCªJ
CKþ�IFJ CF;�Ý`=�WÌ? ?e=�>eá EVJ ?XY<=ûIFOßÞª=P;<>0IKEHW�?XY<=PCª>eh CKþ�CF;�Ý`=�WÌ?XGMÞFEVdF=�J EVJ lv=�WÌ?eEVCFJ q.IFJSL
>e=�L�9SWÌ?XEßCªJMCFþ�?XY<=�W$Cª>e>X=�GeàDCFJSL�EVJ<Þ #Fa{?e=�>eá EßJM?eY<=$#ªa|WPIKOHW$9SOß9SG�â

]|JM?XY<=�IKOVÞF=�;<>0IKEHW�?XY<=PCª>eh}CFþ�Cª;�Ý`=�W$?XG��SIKJ CF;�Ý`=�WÌ?�EHGo>e=�à<>X=�Ge=PJ�?e=�LMIªG^I�?X=P>Xá(CFþ2GeCF>e?
� ���v�S�u� â ! =MYSIÏdF=�à<>XCudF=�Lû?eYSIK?�?XY<=MGe=$?7CKþ�>X9<Oß=�GE� EHG�?X=P>XáÂEßJSIK?eEVJ<ÞÑIFJSL W$CªJ�!S9<=�J�?
IKJSLÂü
=:WPIFJ}W$CªJSG@EHL�=�>~I�WPCFJ�!S9S=PJ�?~IKJ'L7?e=P>XáÂEßJ'Iu?eEVJ<Þ�=P�v?e=PJ'L�=�L}Ge=$?z� � ü^Eß?eY}>X=Pü^>XEß?eEVJ<Þ
>e9<OV=�G^WPCF>X>e=�G@àDCFJ'L�EßJSÞ�?eC�9'G@=�>@a|L�= � J<=�LMáÂ=$?eYSCvLSGPâSlvC�=�IFW0Y ?e=P>Xá *~CKþ�G@Cª>@? � �����S�u� YSIªG
I�JSCF>XáÂIFO�þ CF>Xá(L�=�J<CK?X=�L ;vh������ � � * �Ì�<Cª>���� � * �~þ Cª>�G@YSCF>e?�â

]|J �6EVÞF9<>X= t �vü~=UEVOßOV9SG@?e>0Iu?e=B?eY'Iu?�=�IªW0Y >X=�L�9'WÌ?eEVCFJ � J<CF?e=�L"!#!%$ �~CKþ2I�?X=P>Xá4*�CFþ6GeCF>e?
� ���v�S�u� ?eC}Eß?XG:J<CF>Xá�IKOãþ CF>Xá ��� � * ��W$Cª>e>X=�GeàDCFJSL<G
?XC I�>X=�L�9'WÌ?eEVCFJ � J<CK?X=�L�� �oEVJ#?eYS=
#Fa|WPIFOVWP9<Oß9'G�þ >XCFá I$#ªaR?X=P>Xá *'&:?eC7IKJ<CF?eY<=�>�CFJS= * �& ��ü^Y<=�>e= *'&5IKJSL�* �& IK>X=^?XY<=B>X=�GeàD=�WÌ?XEßdª=
?e>0IKJSGeOVIK?eEVCFJSG�CKþ�*^IKJSL ��� � * �^W$CªJSGeEVL�=�>eEVJ<Þ}IÂ?X>XIFJSGeOVIK?eEVCFJ�(¡âDAB= � J<Ef?XEßCªJ¹CKþ)(¡�D>e=�G@9SOf?0G
IKJSLMà<>XC�CFþ�G^WPIFJM;D=Uþ CF9<J'LMEVJ è AB9<; w  écâ

[BJSW$=BCF;�Ý`=�WÌ?
?e=P>Xá�G�Y'IÏdF=:;D=P=�J}?X>XIFJSG@OHIu?X=�L}?eC #ªa{?e=P>Xá�GP��I�L<Iu?0I�;SIªG@=BCKþãCª;�Ý`=�W$?XG~EVG
?e>0IKJSGeOVIK?e=�L*?eC*I #Fa{?e=�>eá ;S9<EßOß?Äü^Eß?eYÂIKJÂ_:k�a{Cªà'=�>XIK?eCF>�CFJ�?eCªà � IUGe=$?�CKþ #Fa{?e=�>eá�G��Ìâu\^9<OV=�G
CFJÑCª;�Ý`=�W$?XG5IKOHG@CMW$CF>X>X=�Geà'CªJSL�?eC #Fa{?e=�>eá�G7è k
T*rªrÏéÄIKJSLÑIKà<à<OVEHWPIu?XEßCªJ¹CKþ�?eY<=�G@=7>e9SOß=�G�?XC
?eY<=�L<IK?XI7;SIªG@=UEHG�IKà<àSOßEHWPIK?eEVCFJ CKþ #ªa|WPIKOHW$9SOß9SG�â



t

NF    (t)R’ (NF    (t))R’τ

(t)τ
τ

τ

* *

R’ ρ

Object term ρ - term

����� ¦��D¦��6²P¯|¯`®0«|¬�²�°�Áª®0°ªº0®�¼�®X±{·6®0®0°Â²�¼F½{®0ºX±Ä¯`®X·�¯`©Å±`©µ°�³��°�Á�Òu» ±`®X¯`´ ®XÎ�PÀf¿�P±`©µ²�°

� � Ø~Õ:Û5+@Ú 6vÜ`Ø�Õ

�oY<=�à<9S>eàDCªGe=ÄCKþ�?XY<EHGãàSIFà'=�>ãüoIFG�?XCBGeY<Cuüû?eYSIK?�Cª;�Ý`=�W$?XG��P>X=Pü^>XEf?XEßJ<Þ:>e9<OV=�G�IKJSL*G@?e>0Iu?X=PÞªEß=�G
WPIKJ ;'=BEßJ�?e=�ÞF>0Iu?X=�L�EVJ I�GXIKáÂ=:þ CF>XáÂIFOßEHGeá�ü^Eß?eY IKJ}Cªà'=�>XIK?eEVCFJSIFOSG@=�á�IKJ�?eEHWPG
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