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BDCFEHG%I�JLKHM�N�KPO	C%QSRTI�UWV)XZY[X\K;G]UTI�Y[I�EHU^N^_%I�UTY`U[I1N
I�G@RTJ\a�N
K;G)VPI�GFI�b]EPGFb]C%UTKSbSQFN�I�bE]bSKSN�Q%O	I�G@R�N�KPGFN�I�UTG%X\GFc	R[_%I*U[I�JZEHR[XZVPI�JZadG%I�e�fFI�JZb�KPMhg[BiNjR[XZVPIlkmXnYoXZKPGFprq s;tAuwvBxJ\R[_FKPQ%c;_yRT_%I�UTIzXZY	G%K{C%UTI�N�XZY[I�bSI
f<G%X|RTX\K;G}KPM�e~_<E�R]EPN
R[XZVPIdV@XnY[X\K;G}XnY���O	K;YoRUTI�Y[I�EHU^N^_%I�UTY�e�K;Q%JnbdEPcPUTI�IiR[_FEHRiEPN
R[XZVPI�V)XZY[XZKPGdXZYxN�KPGFN�I�UTG%I�b�e~X\R[_�N
K;G@R[UTKPJZJ\XZG%cN�EPO	I�U^E	CFEHU^EHO	I
RTI�U^Y���YoQ<N^_�EPYxC�K;Y[X\R[XZKPG#�<M�KSN�EHJ�J\I�G%cHRT_#��EHC�I�U[R[Q%UTIhe~Xnb)R[_?�LEPGFbY[K�K;G#��XZG}eWEAaSY�R[_<E�R]YoI�U[V;I]RTK�O�EH�;I�V)XnYoXZKPGyC%U[KSN�I�YTYoXZG%crO	K;U[IdU[K;�%QFYoR	EPGFbO	KPUTImN
JZK;Y[I�JZahRTX\I1b	R[KhR[_%I�EPNjRTX\V)X\R[XZI�Y�R[_FEHR�E�UTKP��KHR[XnNxY[aSY�RTI�O�O	EAa���ImI�GFc;EHc;I�bXZG#v � G	R[_%XnY�N^_<EHCSRTI�U�KPM�RT_%Im��K)KP�*e�Ixe~XZJZJ<N
K;GFN
I�U[G�K;Q%U^YoI�J\V;I�Y�e~X\R[_	R�e�KlEPY[C<I1NjR^YKHMWRT_%I�E;NjR[XZVPI�V)XnYoXZKPG�C<EHU^EPbSXZcPOzvz��XZU^Y�R1��e�I]e~XZJ\J�O	KHR[XZV�E�RTI�R[_%I�bSI�Y[X\U^EH�FX\JZX|R�aKHM�bSXZU[I1NjRTI�b��<KPUxE�R[R[I�G;RTX\V;IP�SRTUTEH��I�N
R[KPUTa�N�KPG@R[UTKPJ�KPM�N�EHO	I�U^E�C<K@YoX\R[XZKPG#vW�)I�N�KPGFb#�e�I�e~XZJZJ�bSI�YTN
UTX\��I	bSI
R^EHXZJZY�KPM�_%K�e�Y[QFN^_{N
K;G;RTU[K;J5N�EHG��<I	XZO	C%J\I�O	I�G@R[I1brXZG�EHGEPN
R[QFEPJ�UTKP��KHRTXZN�YoaSYoR[I�Ozv � G'CFEHU[R[XnN
QFJZEPU���e�I�bSI�RTEHXZJ�R[_%I�X\O	C%JZI�O	I�G@R^E�R[XZKPGyKHME�V)XnYoQ<EHJ�Y[I�UTVPK�N�KPG@R[UTKPJ�YoaSYoR[I�O�e~_%XnN^_'XZO	C%J\I�O	I�G@RTY	E�R[R[I�G;RTX\V;I�N
K;G@R[UTKPJ`KPMmE�%XZG%KSN
Q%JnEHUlV@XnY[X\K;G�Y[aSY�RTI�O�RT_%UTKPQ%c;_{Y[C�I�N
X\f<N�E�R[XZKPG�KHM~c@EHXZGFY�X\G{CFEPUTEPJ\JZI�J�M�I�I�b)��FE;N^��JZK)KPCFY�v��W_FI�Y[I�UTVPK~R�a)C�I�KPM<N
K;G;RTU[K;JHRT_FE�R�e�I�C%UTKPC�K;Y[I`XnY?�FE;YoI1b�KPGlO�KSbSI�JZYKHM�O�EHO	O�EHJZXZEPG�KSN�Q%J\K;O	KHR[K;U~N
KPG@RTU[K;JLY[aSY�RTI�O�Y�q\���S�<�PsS�FsF�juwv
�<��� � ¡'¢w£;¤�¥S¦P¤�§©¨?ª�§¬«z¦H¦;¤�ª5¦;¢=­5¤y®'¢w¯P¢w°�ª
± QFO	EPGFY�EHGFb�KHR[_FI�U�EPbSV�EHG<N
I�brEHG%XZO�EHJnYmC%UTKSN
I1Y[YmV@XnY[QFEHJ�b%E�R^E�XZGrEdbSa)GFEHO	XnNM.EPY[_%XZKPG#�5e~_%I�U[I]XZGFYoR[I1EPb{KHMxEPC%C%JZa@XZG%c�XZO�EHcPI�EHGFEPJ\aSY[XZY�K;C<I�UTEHR[XZKPGFY�RTKrE�Y[X\G%�cPJZI²g[Y[GFEHCFY[_%KPRTp�KPMxR[_%IdI�G)V)XZU[K;G%O	I�G@R���RT_%I�a�K;C<I�UTEHR[IdX\G²EHGyCFQ%U[C�K;Y[XZVPI�EPGFbXZG;RTI�c;UTEHR[XZVPI]O�EHGFG%I�U�KPGyErR[I�O	C<K;UTEPJ�EPGFb'Y[CFE�RTXZEPJ\JZa�bSXZY[CFEPUTEHR[I�Y[I�³@Q%I�GFN
I�KHMXZO	EPcPI1Y�v´ G%IlN�EPG�V)X\I�eDRT_%I*b%a@G<EHO	XZNhGFE�RTQ%U[IlKHM�EHG%XZO�E�RTIhV)XZY[X\K;G�X\GzR�e�K]eWEAaSY�µ�KPGKPGFIm_FEPGFb��@C%U[KSN�I�YTYoXZG%chKPM#X\O�EHc;ImY[I�³@Q%I�G<N
I�Y�XnY�E�GFI�N�N�I�YTYoX\R�a��<I1N�EHQ<YoI�EHG%XZO�EHJnYO	K�VPImEP�<K;QSRWX\G�E*N^_FEHGFcPXZG%chI�G)V)XZU[K;G%O	I�G@R�EHG<b�R[_FImV)XZY[XZKPG�Y[aSY�RTI�O©OlQFYoR~bSI�EPJe~X\R[_�RT_%I�Y[ImN^_FEPG%cPI1Y�¶;KPG	R[_FImKHRT_%I�U`_FEHGFb]KPG%IxN�EHG]EHUTcPQFIWR[_FEHR�Y[I�GFY[KPU�O	KPR[XZKPGEPN
R[QFEPJ\JZa�_%I�JZCFYhXZG�I
·)RTUTE;NjR[XZG%c�XZGSM�K;U[O�E�RTX\K;G�M�U[K;O�V)XnYoQFEPJ�Y[I�GFY[I]b%EHRTE%v�¸�KPR[_KHM�RT_%I�Y[IlV)XZI�e~C�KPXZG@RTYi_FEAVPIh��I�I�GrC%Q%RmM�KPU[R[_�EPYiO�KPR[XZV�E�R[XZKPG�M�KPU�EPNjRTX\V;IhV)XZY[XZKPGUTI�Y[I�EHU^N^_#v��W_%I	V)X\I�e¹RTEP�PI�GrXZGrRT_%XZY�CFEPC<I�U�XZY�RT_%I*JnE�R[R[I�U	º�R[_%XnY�XnY�G%KHR�R[K�YTEAaR[_<E�R�R[_FIWM�KPUTO�I�U�V)X\I�e~C<K;X\G@R�XnY�e~X|RT_%KPQSR�O�I�U[X\R^»
v � G�E;N�N
I�CSR[XZG%c�R[_FXZY�V)XZI�e~C�KPXZG@Re�I�G%I�I�b'R[K�EHGFY[e�I�UhRT_%IzX\O	C�KPU[RTEPG;R�³@Q%I�YoR[XZKPG?µ�¼7_FEHR�b%K@I1Y*R[_%IzEH�%XZJZX|R�a{RTKO	K�VPIxXZO�EHc;ImYoI�GFY[KPU^Y�cPXZVPImQFY`XZG]RTI�UTO�Y`KPM?YoK;J\V)XZG%chV)XZY[XZKPG	RTE;Yo�SY^½z�W_%I�UTIm_<EAVPI��I�I�G�C%UTK)b%QFN
I1b]EhG)Q%O*�<I�U�KPM#U[I�C%JZX\I1Y�RTKlRT_%XZYW³@Q%I1Y�RTX\K;G#�@Y[KPO	IiKP�)V)X\K;QFY��)Y[KPO	I
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Y[Q%�SR[JZIP�<EHGFbdYoK;O	I�e~_FXZN^_�EHUTI�YoQFO�O�EPU[X���I1b]��I�JZK�e�v´ N�N�E;YoXZKPG<EHJZJ\azE]V)XZI�e~C�KPXZG;R�KHM�E�YTN
I�G%Ile~XZJ\J���I�YoQFN^_�R[_FEHR�RT_%I�UTI*EPU[I�EPN�N
X\�bSI�G;R^EHJ�EHJZX\c;G%O	I�G@RTYlKHM~KP�S��I1NjR^YhKPUlX\JZJ\QFO�XZGFEPG;R^Yle~_FXZN^_�O�EH�;I�X\G@RTI�UTC%U[I�RTEHR[XZKPGKHMiR[_%IzXZO�EHcPIzbSX��]N
Q%J\R�v2B cPUTK;YTYlO	KHRTX\K;GyKPMmR[_FIzN�EHO	I�U^ErN�EHGyR[_%I�G²UTI�Y[Q%J\RXZGdE�V)X\I�e~C<K;X\G@R~e~_%I�U[I�R[_FI�Y[I�E;N�N�XZbSI�G@RTEHJ#EPJ\XZcPGFO�I�G@RTYWEHUTIiGFK�JZKPGFcPI�UWC%UTI�Y[I�G@R1v�W_)QFY�N�EHO	I�UTE�O	KPR[XZKPGyN�EHGy��I�Q<YoI1b�R[K�X\G<N
UTI�EPY[I�RT_%I�UTKP�FQFY�RTG%I�YTY*KHMxV)XZY[XZKPGEHJZcPK;U[X\R[_FO	YW�)a]XZO	C%UTK�V@XZG%c�R[_FIl³@QFEHJZX|R�a�KHM�b%E�R^E	�<I�X\G%c�K;C<I�UTEHR[I1b�K;G#v`BxG�I�·)�EHO	C%JZI�KHM�R[_FXZY�XnY�XZG{V@XZI�e~XZG%c�Ed_%XZcP_%JZa�Y[C�I�N
QFJZEPUhYoQ%U[M.EPN�IPv � MWR[_FI]N�EHO	I�UTE�XZYEHJZXZcPG%I1bye~X\R[_2RT_%I�YoC�I�N�Q%JnEHU]EHGFcPJZIdUTI�JnE�RTX\V;IdR[K{R[_FI�J\XZcP_@R�Y[KPQ%U^N
I;�`RT_%I�G²R[_FIXZG;RTI�GFY[X\R�a�KHM�R[_%I�JZX\c;_@R�XZGFN�XZbSI�G@RhKPG�R[_%I]N�EHO	I�U^E�O�EAa���I�VPI�U[a�_%XZcP_?v � M�R[_FIN�EPO	I�U^Ez_FEPY*C<K)K;U*bSa)GFEPO�XnN]U^EHGFcPIP��EHG<b��<I1N
K;O�I1YlYTE�RTQ%UTEHR[I1b��5R[_%I�G}bSI�RTEHXZJnYY[QFN^_�E;Y�YoQ%U[M.EPN�I�EPJ\��I�b%KzN^_<EHG%c;I�Y	º.Y[Q%U[M.EPN
I�O�EHUT�)X\G%c@YT»me~XZJ\J���I	e�E;Yo_FI�b�K;QSR�v� MmRT_%I�N�EPO�I�UTErXZY�O	K�VPI1byE�J\X\RoRTJ\I�EAeWEAa�M�U[K;O R[_%I�Y[C<I1N
Q%JnEHU�bSXZU[I1NjRTX\K;G#��R[_FIN�EPO	I�U^Ele~XZJ\J?G%K�J\K;G%cPI�UW�<IlYTE�RTQ%U^E�R[I1b�EPGFb�R[_%IhY[Q%U[M.EPN
I�bSI�RTEPX\JnY~e~XZJ\J#��I�O	KPUTIUTI�EPb%X\JZalbSXnY�RTX\GFcPQ%XnYo_FI�b�v��)XZO	X\JnEHU�I�·%EHO	C%JZI�Y�N�EPG	�<I~M�K;Q%GFb	XZG	KP�SR^EHXZG%X\GFchbSI�CSRT_O�EHCFY?M�UTKPO V)X\I�e~C<K;X\G@RTY�e~_%I�U[I�V;I�UTaiU^EHCFXZbhN^_<EHG%c;I�Y#XZGlbSI�CSR[_�EHUTI�C%UTI�Y[I�G@R�º.X=v IPvR[_FK;Y[I�N�EHQFY[I�b��)a�_%XZcP_FJ\a�Y[JZEPG;RTI�b�YoQ%U[M.EPN�I�YiUTEHR[_%I�UmRT_FEHGrR[UTQ%I	bSI�CSRT_�bSXnYTN
KPG%�R[XZG)Q%X\R[XZI�Y�N�EPQFYoI1b��)a�KPG%I*KP�S��I1NjR�KSN�N
JZQFbSXZG%cdEHG%KPR[_%I�U^»
v � GrR[_%XnY�N�E;YoI�E�Y[O�EHJZJO	KHRTX\K;G�KHM�R[_FI�N�EHO	I�U^E	X\G�R[_%I*C%U[K;C<I�UibSXZUTI�NjRTX\K;G�e~X\JZJ5U[I1YoQ%J\RiXZGrE�V)XZI�e~C�KPXZG@Re~_%I�U[I�R[_FIhN^_FEHG%c;I�X\G�bSI�CSR[_zXnYxYoO�EPJ\JZI�U1v��W_)QFY~bSXZU[I1NjR[I1bdO�KPR[XZKPGdKHM�N�EPO�I�UTE;YXnYWQFYoI�M�Q%J#XZGzKP�SR^EHXZG%X\GFc��������� "!$#mV)XZI�exYWKPM5K;�S��I�N
RTY�q\�&%�u vBxJZKPXZO�K;G%K;Y'��(*),+Lq|�
u�Y[_%K�e�I1bhRT_FE�R�N�EHO	I�UTE�O	KHRTX\K;G	N�EHG	��IxQFY[I�b*R[K�O�EH�;IxEV)XZY[XZKPG�C%U[K;�%JZI�O¹RT_FE�R`XnY�XZJ\J\�wC�K;Y[I�b�XZG�R[_%IxY[X\GFcPJZI�XZO�EHc;IWN�EPY[IWX\G@R[KhE�e�I�JZJ%C�K;Y[I�bKPGFIPv��W_%XZY�XZY�C�K;YTY[X\�%JZIxbSQ%IxR[K�R[_FImEAV�EHXZJZEP�%X\JZX\R�ahKHMLI
·)R[U^E�N
K;GFY�RTUTEPX\G@R^Y5M�U[K;O R[_FIEPbFbSX|RTX\K;GFEHJ�XZO	EPcPI1YlK;�SRTEPX\G%I1b�XZG'R[_FIdE;NjR[XZVPI�V)XZY[X\K;G'C%UTKSN
I�YTY�v��W_%I1YoIzEPb%b%I�bN
K;GFYoR[U^EHXZG;R^Y�O�EAa*��ImI�G%KPQFcP_	R[K�N
K;G@V;I�U[R`EHG�Q%G<bSI�U^bSI
RTI�UTO	X\G%I1b�C%UTKP�%JZI�O�XZG;RTKEHGlK�VPI�U^bSI�R[I�UTO	X\GFI�b�KPG%I;��EHGFb�_%I�GFN
I�EHJZJ\K�e�E~UTKP�FQFY�R5YoK;J\QSRTX\K;G�R[Km�<I�KP�SR^EHXZG%I�b#v
- ·%EPO�CFJ\I1YmKPM�R[_%I�EPC%C%JZXZN�E�R[XZKPGrKHM�RT_%XZY�R�a)C�I*KPM�EPN
R[XZVPI�V)XZY[X\K;G�XZGFN
JZQFbSI�Y[_FEHC�IM�UTKPO Y[_FEPb%X\G%c<v�BxJZKPXZO�K;G%K;Y~EPGFbd¸�E;YoQ�q �1u5Yo_%K�e _%K�eDE;b%bSX\R[XZKPGFEPJ�X\GSM�K;U[O�EHR[XZKPGN�EPG�N�KPO	IlM�UTKPO RT_%I	KPCSRTXZN�EHJ�.FK�e¹XZGFbSQFN�I�b�X\GrR[_%I	XZO	EPcPI*�@azRT_%I�O�KPR[XZKPG�KHMR[_FI�N�EHO	I�U^ExUTI�JnE�RTX\V;I�R[KiR[_%I�KP�%��I�NjR�Y[Q%UoM.E;N
I;v � O�EHc;I�Y�KHMFC�KPXZG@RTY�KPGhRT_%IWYoQ%U[M.EPN�IO	K�VPI	XZG'bSX\UTI�N
R[XZKPGFY�R[_FEHR*EHUTI	M�Q%GFN
R[XZKPGFYlKHM�R[_%I�Y[Q%U[M.EPN�I�G%KPUTO�EHJwv0/�G%K�e~XZG%c_%K�eyR[_%I~XZO�EHcPI1Y�KHMLC<K;X\G@R^Y�O	K�VPI�º R[_FIxKPCSRTXZN�EHJ�.FK�em»
�PEHG<blRT_%I~JZX\c;_;RTX\GFcF�;EPJ\K;G%ce~X\R[_{R[_FI�KP�FY[I�UTVPI1brXZG@R[I�G<YoX\R�aP��R[_%I�KP�S��I1NjRlY[_FEHC�I�º.Y[Q%U[M.EPN
I	G%K;U[O�EPJ�VPI1NjR[K;UTY^»N�EPG���I�Q%G%Xn³@Q%I�JZa�b%I
R[I�U[O	XZG%I�b#v
1 KHRTX\K;G�KPM?R[_FIhN�EHO	I�UTE�N�EPG�XZGFbSQFN�I�KP�S��I1NjRxbSI�C<I�GFbSI�G@RxK;CSR[XnN�EPJ2.FK�exY�R[_FEHRN�EPGr��I	QFYoI1b�RTKdb%I
R[I�U[O	XZG%I	KP�S��I1NjR�Yo_<EHC�I�Y�EHGFb�I�YoR[XZO�E�RTI�bSI�CSR[_<Y�R[KdC<K;X\G@RTYXZG�RT_%I�Y[N�I�G%I�º RT_%I�3"(4 "56#�(457 ��98: <;,=>#:;,�6(? <;@+A+��:B�=�;,(?!$;,�]C%UTKSN
I1Y[Y^»jv 1 QFN^_de�KPUT�
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_FE;Y��<I�I�G bSK;G%I�KPG7YoR[UTQFNjRTQ%UTIzM�U[K;O O	KHRTX\K;G2EPJ\c;KPUTX|RT_%O�Y���I�V;I�G2��I
M�KPUTIzR[_FIN
QFU[UTI�G@R�XZG;RTI�UTI�YoR�X\G]E;NjR[XZVPI~V)XnYoXZKPG?v�¼7_FEHR�R[_%IiEPNjRTX\V;IxEHC%CFU[K@EPN^_l�FU[XZG%c;Y�R[K�R[_FIYoR[UTQFNjRTQ%U[IlM�U[K;O O�KPR[XZKPG�C%U[K;�%JZI�O XZYmR[_FI�N�KPG@R[UTKPJ�K�VPI�UmR[_%I�O	KHRTX\K;G#��R[_%I�U[I��@a��KHR[_'Y[XZO�CFJ\X\M�a)X\G%c�R[_%I�C%U[K;�%JZI�O q �AuWEHGFb�EPJ\JZK�e~XZG%c�YoC�I�N�X|f<N�E�RTX\K;G�KHM~KPCSRTX\O�EPJO	KHRTX\K;GFY�v�BxG�I
·%EPO�CFJ\I�KPM�QFY[XZG%c�bSXZU[I1NjR[I1b�O�KPR[XZKPG�R[K�EPXZb�XZG'EzV)XZY[QFEHJ�CFU[KP�N
I1Y[Y[XZG%c�RTE;Yo�{eWEPY�bSI
R^EHXZJ\I1b��)a��%I�UTUTX\I�U�q\�&%�u v � G'_%I�U�e�KPUT��Y[_%IzbSI
RTI�UTO�XZG%I1YR[_FI]O	KHR[XZKPG�GFI�I�b%I�b�R[KrO	EP�PI	RT_%I�EPN
R[XZVPI]Y[_FEHC�I�bSI�R[I�U[O	XZGFE�RTX\K;G�C%U[KSN�I�YTY�KHMBxJZKPXZO	KPG%K@Y~EHGFbd¸WEPY[Q�O	K@Y�R~UTKP�%QFYoRWR[K�G%K;XZY[I�X\GdRT_%Ihb%E�R^E%vZv�)O�EHJZJ=��N
K;G;RTU[K;J\JZI�b�O	KHRTX\K;GFY�KHMWRT_%I]N�EPO�I�UTEzN�EHG�EHXnb{X\G�Y[KPJZV)X\G%czRT_%I]V;I�UTabSX��]N
Q%J\R�C%U[K;�%JZI�O KHMiM�I�EHR[Q%UTIdN�KPUTU[I1YoC�KPG<bSI�GFN�I�XZG}�FX\G%KSN�Q%JZEPU�YoR[I�U[I�K�V)XnYoXZKPG?v
� I�XZcPI�U�EHGFb���Q%X\JZJZI'q|���AumbSI�YTN
UTXZ�<IzE�YoR[I�U[I�KPCFY[XnY�EPJ\c;KPUTX|RT_%O e~_%XnN^_}UTI�JZX\I1Y�KPGY[O	EPJ\JWN
K;G@R[UTKPJZJ\I1b�I�a;I�O	K�VPI�O�I�G@RTY�RTK�Y[X\O	C%JZX\M�a�R[_%Id�%XZG%KSN
Q%JnEHUlM�I�EHR[Q%UTIdN�KPU[�UTI�Y[C<K;GFbSI�G<N
I�C%UTKP�%JZI�Ozv¹�W_%XnY]XnY�EPG7I
·%EHO	C%JZI�KHMhE�N�JZE;Y[Y�KHMhEPN
R[XZVPI�V)XZY[XZKPGEHJZcPK;U[X\R[_FO	YWXZGze~_%XnN^_�I�aPI�K;UmN�EPO�I�UTE*O	K�VPI�O�I�G@RTY~EHUTI�QFY[I�b�R[K�CFU[K�V)XnbSI�N
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K;GFYoRTEHG@R1��EHGFby_%I�GFN�I�RT_%IzbSI�Y[X\UTI�b'I�aPIdC�K;Y[X|RTX\K;G'XZY���I�XZG%c�_%I�Jnb
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K;GFYoRTEHG@R1��I�VPI�G�RT_%KPQ%c;_�RT_%I	X\O�EHc;I*KPM�R[_FI*M�I1E�RTQ%U[I*R[Kz��I�E�RoRTI�GFb%I�brR[KdO	EAa��IiO	K�V)X\GFcFv�BDYTEHO	C%JZI ��_%KPJnb]bSK)I�Y�G%KPR�EHCFC<I1EHU�R[K��<I�C%UTI�Y[I�G@R`XZG]R[_FIiC%QFUTY[Q%X\RY[a)YoR[I�Ozv�W_%I�YoI1N
KPG<b�M�I�EHR[Q%UTI�KHM��xKP�%XZGFY[KPG � Y�O�KSbSI�J�R[Kd�<I�GFKHR[I1b�XnY�R[_FEHR�R[_%I�U[I�XZYXZG;RTI�UTGFEHJWC�K;Y[X|RTX\V;I]M�I�I�bS�FE;N^��X\G}R[_FIdN�KPG@R[UTKPJ�J\K)K;C#vy�W_%XnY�C<K@YoX\R[XZVPI�M�I�I1bS�FEPN^�XnYmG%I1N�N�I�YTEHUTa�XZG�R[_FI�N�EPY[IhKHM�RT_%I*CFQ%UTY[Q%X\R�Y[aSY�RTI�O º fFc;Q%UTI��P�;v sP�<»�RTK�C%UTI�V;I�G@RK;YTN
XZJZJZEHR[XZKPGFY�bSQFI	R[K�bSI�JZEAaSY�XZG�RT_%I]G%I�c;EHR[XZVPI�M�I�I1bS�FEPN^�rJ\K)KPC?v��W_%I�G%I�c;E�RTX\V;IM�I�I1bS�FE;N^��XZYWC%UTK�V)XZb%I�b��)a�RT_%I�V@XnY[X\K;G�Y[a)YoR[I�O e~_%XnN^_#�SX\G�R[_FI�N�EPY[IiKPM?RT_%I�C%Q%U[�Y[Q%X|R`Y[aSY�RTI�Oz�PbSI�R[I1NjRTY�R[_%I~V;I�JZK)N�X|R�alKHM�E�M�I1E�RTQ%U[I;�PN
K;O	C%QSR[I1Y5R[_%I~UTI
RTX\G<EHJSVPI�J\KSN
�X\R�a�I�UTUTKPUhº�e~_FXZN^_�XnY~I�³@QFEPJ�R[K]R[_%IhUTI
RTX\G<EHJ#V;I�JZK)N�X|R�adYoXZGFN�I�R[_%Ilb%I�Y[X\UTI�bdUTI
R[XZGFEPJVPI�J\KSN�X|R�a�XZY ��I�UTK	M�KPUxR[U^EPN^�)X\GFc�C%Q%UTC<K@YoI1YT»
�FEHGFb�N�EHQFY[I�Y~R[_%I*I�aPI�RTK]O	K�VPI�XZG�EO�EHG%GFI�U�R[KzUTI�bSQ<N
I*R[_%XnY�I�UTUTKPU1v ± K�e�I�V;I�U1�<RT_%I�Y[I]N
K;O	C%QSRTEHR[XZKPGFY�N�EHG�G%KHR���IbSK;G%IhXZGFY�R^EHG@RTEPG%I�K;QFY[J\a;�<Y[K	R[_%I�U[I*XZYiE]bSI�JnEAa���I
R�e�I�I�G�R[_FI�R[XZO	I*E�Rie~_%XZN^_�EHGV)XZY[QFEPJ�KP�FY[I�UTV�E�R[XZKPG�XZYxO	E;bSI�EHGFb�RT_%I�R[XZO	IhE�Rxe~_%XnN^_�RT_%IhN
K;G@R[UTKPJ#N
K;O	O	EPGFb�FE;YoI1b�KPG�RT_%XnY�K;�FY[I�UTVAEHR[XZKPG�XnYWEAVAEPX\JnEH�FJ\I;v5��KlI�J\XZO	X\GFEHR[IiR[_%I�K;YTN
XZJZJZEHR[XZKPGFY�R[_FEHRN�EPG�KSN�N
QFU�e~X\R[_�RT_%XnY�M�I�I�bS�FE;N^�L�@EhN�KPO	C�I�GFYTE�RTKPUTalXZG;RTI�UTGFEHJ�C�K;Y[X|RTX\V;I~M�I�I1bS�FEPN^�XnYhXZGFYoI�UoRTI�b�XZG;RTK�R[_FI]J\K)K;C#v��W_%XZYlXZYlbSKPG%I��@a{EPbFbSX\GFc�E�bSI�JnEAaPI1bDg[I 	LI�UTI�GFN�IN
K;C)a)plKHM#RT_%I�N
Q%UTU[I�G@R�I�a;IiV;I�JZKSN
X\R�a*RTKlRT_%I�N
KPO	C%Q%R[I�b�UTI
R[XZGFEPJ<V;I�JZK)N�X|R�a	I�U[UTKPU1v�W_%I	bSI�JnEAazXZY�Y[QFN^_�RT_FE�R�R[_FI�I�	�I�U[I�GFN
I�N
K;C@azRT_FE�R�XnY�E;b%bSI1b�R[K�R[_FI*V;I�JZK)N�X|R�aI�UTUTKPU?XnY5R[_<E�R�O�I1EPY[Q%UTI�blEHR�RT_%I~Y[EPO	I`RTX\O	I�R[_FEHR�RT_%IWV)XZY[QFEHJ)K;�FYoI�U[V�EHR[XZKPG�º�R[_FEHRR[_FI�U[I�R[XZGFEHJ�V;I�JZKSNjR�a�I�UTUTKPU�XZYh�FEPY[I�b�KPG<»�XnY�O�EPb%IPv]�W_%I]Y[Q%O KPM�RT_%I�UTI
R[XZGFEPJVPI�J\KSN�X|R�a�I�U[UTKPU	EHGFbyR[_FI�bSI�JnEAaPI1b'I 	LI�UTI�G<N
IzN
KPC)a'c;X\V;I�Y	E�G%I�e bSI�Y[X\UTI�b}I�a;IVPI�J\KSN�X|R�a]e~_FXZN^_�XnY~XZG%C%QSRxRTK	R[_%IlC%JZEPG@Rlº�I�a;I�OlQFYTN
JZI�YxKPU~O	KHRTKPUxbSUTX\V;I�Uj»jv`�W_FII 	LI�N
RxKHM�R[_%XnYWC<K@YoX\R[XZVPI�M�I�I�bS�FE;N^�]CFEHR[_dXZY�RTK�I1Y[Y[I�G@RTXZEPJ\JZa]I�JZXZO�XZGFEHR[I�R[_%I�GFI�c;EH�R[XZVPI*V)XZY[QFEHJ?M�I�I1bS�FEPN^�Lv��W_%I*YTEPN�N�EPb%XZNhY[aSY�RTI�O XnYmO	KSbSI�JZI�b�X\GrR[_%I�Y[EPO�Ile�EAa;�I
·%N�I�CSR�R[_FEHR�C�K;Y[X|RTX\K;G�N
K;G;RTU[K;JFXnY`��I�XZG%c�bSKPG%IiX\G<Y�RTI�EPb	KPM#VPI�J\KSN
X\R�a	N
KPG@RTU[K;J=v � GR[_FIxY[E;N�N�E;bSXnN�Y[aSY�RTI�Oz�P_FK�e�I�VPI�U1�AR[_FI~X\G@R[I�U[G<EHJ%C�K;Y[X|RTX\V;I�M�I�I�b%�FEPN^�*XZY�G%KPR�U[I1EHJZJ\aG%I�I�bSI1bzR[K�I�GFY[Q%UTI*YoRTEH�FX\JZX|R�a;��EPYmYoRTEP�%XZJ\X\R�azXZYic;EPX\G%I1bzR[_FU[K;Q%cP_zRT_%I*Q<YoI*KHM�R[_FIYTEHO	C%JZI �A_FKPJnb�v��xK;G;RT_%I�JZI�YTY��LR[_%I	EAV�EHXZJZEP�%J\I*I�V)XnbSI�GFN�I*XZGFbSXnN�EHR[I1YmRT_FE�R�RT_%I	_@Q%�O�EHGzY[E;N�N�EPbSXnN�YoaSYoR[I�O�bSK)I�YWQFY[I�X\G@R[I�U[G<EHJ�C�K;Y[X|RTX\V;IiM�I�I�bS�<EPN^��RTK]N
KPO	C�I�GFYTE�RTIM�KPUxb%I�JnEAa)Y�v
�xKHRTI�R[_FEHR~R[_%I�XZG@R[I�U[GFEPJ#C�K;Y[X|RTX\V;IiM�I�I�bS�<EPN^��YTN^_%I�O	I�XZO	C%J\XZI�Y~R[_FEHR~R[_%IhYTEPN
�N�E;bSXnN]YoaSYoR[I�O bSXZUTI�NjR^Y�RT_%I]I�a;I�R[KrO�K�V;I	R[KrEPG'EH�FY[KPJZQSRTI�C<K@YoX\R[XZKPG#��XZG'_%I1EPbN
K)K;UTbSXZGFEHR[I�Y��AUTEHR[_%I�U5R[_FEPGlRTKiO	K�VPI��)ahEiN�I�U[RTEPX\G�bSXZY[C%JnEPN�I�O	I�G@R�X\G�E�cPXZVPI�G*bSX|�UTI�NjRTX\K;G#v��W_%IiXnYTYoQ%ImKHM#e~_%I�R[_%I�U�YTEPN�N�EPb%XZNxN�KPG@R[UTKPJ<KHM#I�aPImO	K�V;I�O	I�G@RTY`XZY�_%I1EPbN
K)K;UTbSXZGFEHR[I`�<EPY[I�bhK;U�UTI
RTX\GFKHR[K;C%XnN`N
K)K;UTbSXZGFEHR[I`�<EPY[I�bh_<EPY5�<I�I�G*J\K;G%c�EiYoQF�S��I�N
RKHMWbSXnY[N�QFY[Y[XZKPG�EPO	KPG%c�G%I�Q%UTKPCF_@aSY[X\K;J\K;cPXnY�R^Y�vh�W_FI	N�Q%UTU[I�G;R�I�V)XnbSI�G<N
IP�#E;N�N�KPU^b)�XZG%cdR[K �~KP�FX\GFY[KPG²q sF�ju�EPGFbrKPR[_%I�UTY��#Y[Q%cPc;I�YoRTYiR[_FEHR�_%I�E;br�FE;YoI1b�N�K)KPU^bSX\G<E�R[I1Y
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�mI�RTEHXZJnY`K;G�EhO	KSbSI�J<M�KPU�R[_FIiV;I�UTcPI�G<N
IxY[a)YoR[I�O EHUTIiY[�PI
R^N^_)aP�P�FQSR �xKP�%XZGFY[KPGq s%�juLX\G<bSXZN�E�RTI�Y`R[_FEHR`R[_FIiV;I�UTcPI�G<N
IxY[a)YoR[I�O©XZY�N
K;G;RTX\G)Q%K;QFYmº.G%K*YTEHO	C%JZI ��_%KPJnb�XZYQFY[I�bF»WEPGFb�QFYoI1YWX\G@RTI�UTGFEHJLC�K;Y[X|RTX\V;IiM�I�I�bS�<EPN^�rº=EHJ\R[_%K;Q%cP_�R[_%XnY~XnYW�)a]G%K	O	I�EHG<YN
I�UoR^EHXZG<»jv��W_%XnY�XnY�YoXZO	X\JnEHU`R[KhRT_%ImCFQ%UTY[Q%X\R�Y[a)YoR[I�O Y[EAV;IWR[_FEHR�C�K;Y[X|RTX\K;G�N
K;G;RTU[K;JXnY��<I�X\G%c�bSK;G%I	X\G<Y�RTI�EPb�KHM�VPI�J\KSN
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e~Xnb)R[_7O	KSbSQ%JnE�RTI�b 1 ´ �S� - ��EPO�CFJ\X\fFI�U1v �W_%I�X\GFC%QSR�RTK{R[_%XnY�EPO	C%J\X\fFI�U]XZYbSI�U[XZVPI1b�M�UTKPO R[_FI�KPQSRTC%QSR�KHMWE �ia)GFEHO�E�RTX\K;GrO	KHRTKPU�N
K;G@R[UTKPJZJ\I�Ui��K;EPUTb}q|�1sAuwv�W_%I �ia)GFEHO�EHR[XZKPG���K;EHU^bdXZYmX\G<bSXZN�E�RTI�bzXZGzfFcPQ%UTI��P�;v ���)a�R[_%Il�<KA·dRTEP�@XZG%c�XZGR[_FI�Y[_FE�M R�I�GFN�K)b%I�U�C<K@YoX\R[XZKPG�M�UTKPO�R[_FI�O	KHRTKPU�EHGFb{e~_%XnN^_'K;QSR[C%Q%RTY	E�bSUTX\V;IY[X\c;GFEHJ�RTKzR[_%I�O�KPR[K;UlEHO	C%JZX|f<I�U1v��W_%I �ia)GFEHO�E�RTX\K;G{�<K@EHU^brR^EH�;I�YhY[I
RhC�KPXZG@RXZG%C%QSR^Y`K�V;I�U�E�k 1 - �%QFY�N
K;G%G%I�N
R[XZKPG	RTKlEh�	� �DN
K;O�CFQSR[I�U�v��W_%I1YoIxY[I
RTC<K;X\G@RTYN�EPG]I�X\R[_FI�U`��I�C<K@YoX\R[XZKPG]Y[I
RTC<K;X\G@RTY�º�XZG]RT_%IiN�EPY[IxKHM#V;I�UTcPI�GFN
I~K;U�EhYTEPN�N�EPb%I1»�K;UVPI�J\KSN�X|R�a]Y[I
RTC<K;X\G@RTY�º.X\GdRT_%I�N�EPY[I�KHM�CFQ%UTY[Q%X\R^»
v��W_%I �ma)GFEPO	EHR[XZKPGzN�EPG�K;QSR[C%Q%RR[K	RT_%Ihk 1 - �%QFYhº=EHGFb�RT_%I�G�K;G�RTK	R[_%I��	� �¹N�KPO	C%QSRTI�Uj»~EHGdI 	LI�UTI�GFN�IhN
K;C@a
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KHM<R[_%I~N�Q%U[UTI�G@R5O�KPR[K;U5C�K;Y[X\R[XZKPG#v��W_%XnY�I�	�I�U[I�GFN
I~N�KPC)a�XZY�bSI�JZEAa;I�b���XZG*R[_%Ix�	� �N
K;O	C%QSR[I�U��L�)a�E�R[XZO�I�I�³@QFEPJ?RTK�RT_%I*R[XZO�I�R^EH�PI�G�R[KdC�I�U[M�KPUTO V)XnYoQ<EHJ5M�I�EHR[Q%UTIJZK)N�EHJZX��1E�RTX\K;G#�`EHG<b}E;b%bSI�byR[K�RT_%I�N
Q%UTUTI�G@R�C�K;Y[X\R[XZKPG²I�UTU[K;UTY���bSI
RTI�UTO	X\G%I1b²�@aR[_FImV)XZY[QFEPJ%M�I�EHR[Q%UTImJZKSN�EPJ\X���EHR[XZKPG	C%UTK)N�I�YTY�v��W_%I �ma)GFEPO	EHR[XZKPG���K;EPUTb�bSK)I1Y�G%KPR_FEAV;I]EdRTEPN^_FKPO	I
RTI�U1�5Y[KzR[_FEHR*EHG{V;I�JZK)N�X|R�a�I 	LI�UTI�GFN�I�N
K;C)arXnYhG%KPR*EAV�EHXZJZEP�%J\I;v�W_)QFY�e�I~cPI�G%I�U^E�RTI~KPG%I~�)a*b%X 	LI�UTI�G@R[XnE�RTX\GFc�R[_%IxC�K;Y[X\R[XZKPG	I 	LI�UTI�GFN�ImN
K;C)aPv��W_FIYTEHO	C%JZX\G%c�U^E�RTI�KHMWR[_FI �ma)GFEPO�E�R[XZKPG{��K;EPUTb�XnY�VPI�U[a�_%X\c;_7º�O	KPUTI	R[_FEPG7���;�P�YTEHO	C%JZI�Y�C�I�UlY[I�N�KPGFbF»
�?_%K�e�I�V;I�U1�?Y[K�RT_FE�R�RT_%XnYhI�YoR[XZO�E�RTI�KHM�V;I�JZKSN
X\R�a�Y[_%KPQ%Jnb��IhEPN�N�Q%U^E�R[I;v�W_%IhM�I1E�R[QFU[I�bSI
RTI�NjRTX\K;G�EPGFb�JZK)N�EHJZX��1E�RTX\K;G�XZYiC<I�UoM�K;U[O	I1b�X\G�E�Y[C<I1N
XnEHJ5C%Q%U[�C�K;Y[IdXZO�EHc;I�C%UTKSN
I1Y[Y[X\GFc�Y[aSY�RTI�Oz�`O�EHG)QSM.E;NjRTQ%U[I1by�)a ��E�R^EPN
QF�<I'q\�1�1u v2�W_%XZYY[a)YoR[I�O¬N�EHG]bSK�XZO�EHcPI~CFU[KSN
I1Y[Y[XZG%c�KPC�I�U^E�R[XZKPG<Y�YoQ<N^_	E;Y ��· ��N�KPG)VPK;J\QSRTX\K;G#�H_%XnYo�R[K;cPU^EHO	O	X\GFcF�`EPGFbyJZKPc;XZN�EHJ�G%I�XZcP_)��KPUT_%K)KSb'KPC�I�U^E�RTX\K;GFY�KPG2E �%�1��· �%�1�zCFX|·SI�JXZO	EPcPImEHR`V)XZb%I�KhU^E�RTI�Ymº=sP��M�U^EHO	I1Y�C<I�U�Y[I�N�KPGFb<»jv��W_@Q<Y�RT_%ImJnE�RTI�GFN�a*C�I�U�KPC�I�U[�E�RTX\K;G�XZY�sPshO�XZJZJ\XnYoI1N
K;GFb%Y�v 1 K@Y�R�M�I�EHR[Q%UTImbSI�R[I�N
R[XZKPG]K;C<I�UTEHR[XZKPGFY`U[I1³@Q%X\UTI~O	KPUTIR[_<E�R�KPG%I�M�U^EHO	I`RTX\O	IW_%K�e�I�V;I�U1v � G*K;Q%U�X\GFX|RTXZEPJ@I�·SC<I�U[XZO	I�G@RTY�e�I�XZO	C%JZI�O	I�G@R[I1bE�M�I1E�R[QFU[Imb%I
R[I1NjRTKPU�RT_FE�RWN
KPQFJZb�bSI�R[I1NjR`�%JnEPN^���%JZKP�FY`KPU�e~_FX|RTIx�%JZKP�FY��;XZG]EH��KPQ%Rs�M�U^EHO	I�R[XZO	I�Y�v��W_%I�U[I�M�KPUTI�R[_%IhJnE�RTI�GFN�a�KPM�K;Q%U~M�I1E�R[QFU[IhbSI�R[I1NjR[K;UxeWEPY~EH��KPQ%R���;�]O	XZJ\JZXZY[I�N�KPGFbFY�vh�W_%I ��E�RTE;N
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K;O	C<K;G%I�G@RxKHM5R[_FI�U[I�R[XZGFEHJ#bSXnY[CFEHUTX|R�a�X\GdR[_FIUTX\c;_;R�N�EHO	I�U^E%�������iXZY�R[_%I~a�N
KPO	C�KPG%I�G@R�KHM�R[_%I~UTI
RTX\GFEPJFbSXnYoC<EHUTX|R�ahXZG�R[_%I~UTXZcP_@RN�EPO	I�U^E%��� � �hXnYWRT_%I�·dN
K;O	C<K;G%I�G@R~KHM�R[_%I�UTI
RTX\GFEPJ#bSXnYoCFEPU[X\R�a�XZG�RT_%I�JZI
M RmN�EPO��I�U^E%��� � ��XnYxRT_%I�a�N
KPO	C�KPG%I�G@RiKHM`R[_%I�U[I�R[XZGFEHJ�bSXnYoC<EHUTX|R�azXZG�R[_%I�JZI
M RhN�EPO�I�UTEF�EHG<b ���X\GFb%XZN�E�R[I1YhE�UTI
RTX\GFEPJ�VPI�J\KSN�X|R�a;vd�W_%I�bSX 	LI�UTI�G<N
I]XZG{R[_%I�J\I�M R*EHGFb{UTXZcP_@R·'N
K;O�C�KPGFI�G@RTY*KHMxRT_%I�UTI
RTX\G<EHJ�C<K@YoX\R[XZKPG}XZY�EPb%b%I�b{RTK�R[_FIdbSI�JZEAa;I�b�C�K;Y[X\R[XZKPGI 	LI�UTI�G<N
ImN�KPC)alKPM�R[_%IxV;I�UTcPI�GFN
I~O	KHRTKPU1v5�W_)QFY�R[_%XnY�bSX 	LI�UTI�G<N
Ixe~XZJ\J<�<I�bSUTX\V;I�GR[K
��I�U[K<v5�W_%I�YoQFO�KPM�R[_%IiJ\I�M RWEPGFb�UTX\c;_@R`U[I�R[XZGFEHJ�C�K;Y[X|RTX\K;G�I�UTU[K;UTY�XZG���KHRT_�R[_FI·�EHGFbdazbSX\UTI�N
R[XZKPGFYmEHUTIhEPb%bSI1bdR[K	RT_%I*bSI�JZEAa;I�b�C<K@YoX\R[XZKPG�I�	�I�U[I�GFN
IhN�KPC%XZI�YxKHMR[_FIlCFEPG�EHGFbdRTX\J\R�O	KPR[KPU^Y~UTI�Y[C<I1NjRTX\V;I�JZaPvx�W_%XnYxe~XZJ\Jw�LbSQ%UTX\G%c�E�YTEPN�N�EPbSI;�FbSUTX\V;IR[_FI�Y[ImYoQFO	Y�R[K
��I�UTKFv���KPO*�%X\GFI�b	e~X\R[_�RT_%IibSUTXZV@XZG%c�KPM�R[_%Imb%X 	LI�UTI�GFN�ImKPM�RT_%I~·UTI
R[XZGFEPJSC<K@YoX\R[XZKPG	I�UTUTKPU^Y?RTK ��I�U[K��)ahR[_FI~VPI�UTcPI�GFN
I;�AR[_%ImU[I1YoQ%J\R�e~X\JZJ%��I~R[_<E�R�R[_FI·�EPGFbra�U[I�R[XZGFEHJ�C�K;Y[X\R[XZKPG�I�UTU[K;UTYiX\G{��KHRT_�N�EHO	I�U^EPY�e~XZJ\J���I�bSUTX\V;I�G�R[K ��I�U[K<�EPY�bSI1YoXZU[I1b�v�B�Y[E;N�N�EPbSI�RTU[XZcPc;I�U�YoXZcPGFEPJiº�R[_FEHR�K;C<I�GFYlQFC'R[_FI�YTEHO	C%JZI �A_FKPJnbF»XnY�cPI�GFI�U^E�R[I1b��)azR[_FI	M�I�E�RTQ%UTI	b%I
R[I1NjRTX\K;G�Y[aSY�RTI�O e~_%I�G�RT_%I	U[I�R[XZGFEHJ�C�K;Y[X\R[XZKPGI�UTUTKPU?XnY5cPUTI�EHR[I�U�R[_<EHGhRT_%UTI�Y[_%KPJnbhV�EHJZQ%I;v �iQ%U[XZG%ciR[_%I~YTEPN�N�EPb%IP�AV)XZY[QFEHJ)C%UTKSN
I1Y[Yo�
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�mQ%UTXZG%c]C%Q%U^Y[Q%X|RiR[_%I�YoQFO K�V;I�UWRT_%IhR�e�K�N�EPO	I�U^EPY~XZG�I�E;N^_zKHM�R[_FIh·�EHGFbzaUTI
R[XZGFEPJ;V;I�JZK)N�X|R�a�I�UTUTKPU^Y�e~X\JZJ)�<I�bSUTX\V;I�G�RTK ��I�U[K<v � M%RT_%I�Y[aSY�RTI�O _FEPY?R[_FI�N�KPUTU[I1NjRVPI�U[c;I�GFN�IP�FR[_%I�G�R[_%I*·�EHGFb�adN�KPO	C<K;G%I�G@R�KHM�R[_FIlUTI
R[XZGFEPJ�V;I�JZK)N�X|R�adI�UTUTKPUxe~XZJ\J��IlbSUTX\V;I�GdR[K ��I�UTK	X\G�I1EPN^_zI�a;IP�<EPGFbdG%KHR`��QFY�RiR[_%I*YoQ%O KHM5R[_FIhI�UTU[K;UTYWXZGzR[_FIR�e�K�I�aPI1Y�v¼�IW_FEAV;I�C�I�U[M�KPUTO	I�b�YoXZO	C%J\IW�%JZKP�*R[U^EPN^�)XZG%cmI�·SC<I�U[XZO	I�G@RTY�e~_%XnN^_	Yo_%K�e'R[_FEHRR[_FIiY[a)YoR[I�O¬K;C<I�UTEHR[I1Y�EPY�bSI�Y[X\UTI�b#�PXZG�R[_FEHR�R[_FImVPI�U[c;I�GFN�I~EHGFb�YTEPN�N�EPb%XZN~O	KSbSI1YUTI�Y[Q%J|R~XZGdf%·%E�R[XZKPGdKHM5R[_FI�M�I�E�RTQ%UTI�E;YWe�I�O	K�VPI�X\RmEH��KPQSR~XZG�YoCFE;N
I;v
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K;G@R[UTKPJ�JZK@K;C�bSI�YTN
UTX\��I�b�XZG�R[_FI�C%UTI�V)X\K;QFY�Y[I�NjRTX\K;G�XZY�N
KPG@RTU[K;J\JZI�b�)a�EPG�KPQSRTI�U#JZK)KPC�e~_%XnN^_�X\O	C%JZI�O	I�G;R^Y?EHRoR[I�G@R[XZKPGFEPJPYo_FX|M R^Y#XZGhN�EHO	I�UTEWC�K;Y[X|RTX\K;GFY�v�W_%I�fFUTYoRxY�R^EHc;IiXZGzKPQ%UWV)XZY[QFEPJ#E�RoRTI�G@R[XZKPGdO	KSbSI�J#E;N�³@Q%XZU[I1Y`RT_%I�X\O�EPcPI�Y~EPGFbI
·)RTUTE;NjRTYhgoC%UTX\O	X\R[XZVPI1Y[p�XZG�CFEHU^EHJZJZI�JFE;N
UTK;YTY�R[_%ImV@XnY[QFEHJFfFI�Jnb�v��W_%IxUTI�Y[Q%J\RTY�M�UTKPOR[_FXZYhYoRTEPcPI�EHUTI�EzYoI�RhKHM`M�I1E�RTQ%U[I�O�EPCFY ���oº ��� � � �o»�e~_%XnN^_�XZGFbSXnN�EHR[I	RT_%I�C%UTI�Yo�I�G<N
I�KPU�EH�FY[I�GFN�I`KPMFExM�I1E�R[QFU[I�E�R�I�EPN^_lJ\KSN�EHR[XZKPGhXZGhRT_%I�X\O�EHc;IPv��)X\O	C%JZI�M�I�EHR[Q%UTIO�EHCFYlO�EAarXZGFbSXnN�E�RTI�R[_FI�C%UTI�Y[I�GFN�I�KHMxE�Y[C<I1N
X\f<N]N�KPJZKPUhK;UhJ\XZG%I�KPUTX\I�G;R^E�RTX\K;G#v
��KPO	C%JZI
·�M�I�E�RTQ%UTI�O�EPCFYWO�EAa]C<I�UoM�K;U[O R[I
·)RTQ%U[I�EPGFb]f<cPQ%UTI
� cPUTKPQ%G<b]YoI�cPO	I�G%�RTEHR[XZKPG}KPU	O	KPUTIdN�KPO	C%JZI
·�M�I�EHR[Q%UTIdO	EPCFY�O�EAa�X\O	C%JZI�O	I�G@R�XZG%_%XZ�%X|RTX\K;GyM�UTKPOG%I�X\c;_@��KPUTXZG%c�U[I�cPXZKPGFYhR[KrN�KPO	C%QSRTI�e~_%XnN^_'UTI�c;X\K;GFYhEHUTI�bSX
	LI�UTI�G@RlM�UTKPO�R[_%I�X\UY[Q%U[UTKPQFGFbSXZG%c;Y�v�W_%IzG%I
·)R�Y�R^EHcPIdKHMmR[_%IzO	KSbSI�J~N
K;Ol�%XZG%I1YlRT_%IzU[I1YoQFJ|R^YlM�UTKPO RT_%IdM�I�EHR[Q%UTIO�EHCFY�v��W_%I]K;QSR[C%Q%RhM�U[K;O RT_%I�M�I1E�R[QFU[I]O�EPCFYlEPU[I�gTEHO	C%JZX|fFI1b%pze~X\R[_ybSX
	LI�U[�I�G@R�g[c;EHXZGFYTp%� ���[º��o»iM�KPU�I1EPN^_�O	EPC ���~EHGFbrR[_FI�G�R[_%I1YoI]EPO	C%J\X\fFI1b�V�EPJ\Q%I1Y�EHUTIY[Q%O	O�I1b�RTK�M�K;U[O R[_FI	YTEHJZXZI�GFN�adO�EPC#���~º �	� � � �o»
vh�W_%I*V�EPJ\Q%I�KHM`R[_%I�O�EHCrEHRI�E;N^_�JZKSN�EHR[XZKPGzXZYmE	G@QFO�I�U[XnN�XZGFbSXnN�E�RTKPUxKPM5_FK�e g[YTEHJZXZI�G@RTp�XnYWR[_%IlX\GSM�K;U[O�EHR[XZKPGE�R�RT_FE�R*J\KSN�EHR[XZKPG#v ± I�GFN
I	f<GFbSXZG%c�R[_FI]J\KSN�E�R[XZKPG{e~X\R[_{RT_%I]O�E�·SXZOlQ%O�VAEPJ\QFIe~XZJ\JWcPXZVPI]R[_%IdO	K;YoR�YTEHJZX\I�G;R�J\KSN�E�R[XZKPGye~X|RT_yUTI�Y[C<I1NjRlRTK�RT_%I�c;X\V;I�GyEPO	C%J\X\fFI�Uc;EPX\G<Y�� ���oº��o»
v�BmYxR[_%I�G%KPRTEHR[XZKPGzX\G<bSXZN�E�RTI�Y��SR[_%I1YoIlc;EHXZGFYWO�EAa�V�EPU[a]K�V;I�UWRTX\O	IP�R[_)QFYWN^_FEPG%cPXZG%c�RT_%I�J\KSN�EHR[XZKPG]KPM#R[_FIiO	K;YoR�YTEHJZXZI�G@R`M�I1E�R[QFU[I;v � M�O�K;U[ImR[_FEPG�K;G%IJZK)N�E�RTX\K;G�Yo_FEPU[I1Y~RT_%I*YTEHO	IhO�E�·SXZOlQ%O V�EHJZQ%I;�<K;G%IlJZKSN�E�RTX\K;G�OlQFYoRi��I*N^_FK;Y[I�Gº�X\R]bSK)I�Y�G%KPR	O�EP�PI�Y[I�G<YoI�R[K{E�R[R[I�G<b'RTK{E�JZK)N�E�RTX\K;G'X\G}R[_FIdO	Xnb%bSJZIzKHMxR�e�KYTEHJZX\I�G;R~M�I1E�RTQ%U[I1Y��<KPG%I�K;U~R[_FIhKHRT_%I�UxJZKSN�EHR[XZKPGzOlQFYoRm��IhC%XnN^�PI1bF»jv~�5X\c;Q%UTI��P�Pv �Y[_%K�exY�R[_%XnYxE�R[R[I�G;RTX\K;GzO�KSbSI�J=v� R5N�EPG��<I�YoI�I�G�RT_FE�R�R[_%XnY#O	KSbSI�J@XZGFN
K;U[C�KPU^E�RTI�YLO�EHG)a�KHMSR[_FI�CFY[a)N^_FKPC%_)aSYoXnN�EPJ



����� �:� � ���&��� ����	�����
@������
 ����� � �

1

Σ

I(x,y)

K1

Y  (x,y)
2

K2

Y  (x,y)
3

K3

Y  (x,y)
n

Kn

Y  (x,y)

MAX
S (x,y)

Saliency
Map

Feature
Maps

Feature
Selection
Weights

Camera
Parameters

(x,y)

Motor
Commands

Convert to
Head
Coordinates

S (x,y)

Saliency Based
Attentive Feedback
Control of Camera
Positions

�����	��

���������
����C$"$�(7,� 
 �A�����(3 �
!1!#��7<!#" %<�.*=�(��3��A����� ��)27<!#0�)2C�)�* ����� �(0��9? )2�#" !�"$)27 D

UTI�Y[Q%J|R^Y�K;�FYoI�U[V;I�b	I1EHUTJ\XZI�U1v�BibA��QFYoR[XZG%clRT_%I�c;EHXZGFY`KHM?E�CFEPUoRTXZN�Q%JnEHU�M�I1E�RTQ%U[ImO	EPCe~XZJ\J@bSX\UTI�N
R?E�R[R[I�G@RTX\K;GFEHJHUTI�Y[KPQFUTN�I�Y<R[KxKSN�N
Q%UTI�GFN�I�YLKPM@RT_FE�R�M�I1E�RTQ%U[I;v�B'b%I�N�EAa)XZG%cc;EPX\G}M�Q%GFN
R[XZKPG#� ��º��o»j��e~X\JZJmbSI1N
UTI�EPY[I�R[_%I�YTEHJZX\I�GFN
a�KPM�E�JZKSN�E�RTX\K;GyK�V;I�U�R[XZO	IEHG<b�_FI�GFN�IhEHG%KPR[_%I�UxJ\KSN�E�R[XZKPGde~XZJ\J��<I1N
KPO	I�O	KPUTI�Y[EPJ\XZI�G@RmEPGFbzE�RoRTI�G@R[XZKPGze~XZJ\JN^_FEPG%cPI�RTK�E�G%I�e�JZKSN�EHR[XZKPG#vx�FKPUxI�·SEPO	C%J\I;�<N�KPGFY[XZb%I�UxRT_%IlbSI�R[I1NjR[XZKPGrKHM�E�UTI�b�¬X\G�EdfFI�JZb�KHMWcPUTI�I�G 
 � Y�v��)QFC%C<K@YoI]EHRoRTI�G@R[XZKPG{XnY�fFU^Y�Rh��I]bSXZU[I1NjR[I1b{E�R�R[_FIUTI�b���v<BiYxRT_%Ihc@EHXZG�X\GzRT_%IhM�I�I�bS�FE;N^��C<E�R[_�N�KPUTU[I1YoC�KPG<bSX\GFc*RTK�R[_FI*N
K;J\K;UxUTI�bbSI1N
UTI�EPY[I�Y�EPGFb�R[_%I]c@EHXZG�N�KPUTU[I1YoC�KPG<bSX\GFc�RTKzR[_%I]N�KPJZKPU�c;U[I�I�G�X\GFN�U[I1EPY[I�Y���R[_FIM�KSN
QFY�KPM�E�R[R[I�G;RTX\K;Gre~XZJ\J�N^_<EHG%c;IlJZK)N�EHJZIP�LRTKdEHRoR[I�GFb�RTKdR[_%I�G%I�EPU[I1Y�R�cPUTI�I�G�
�vBxGFKHR[_FI�U�CFYoaSN^_%K;C%_)aSYoXnN�EPJ�U[I1YoQFJ|R�e~_%XZN^_yXZY�N�EPCSR[Q%UTI�b'X\G'K;Q%U�O�KSbSI�J�XnYlR[_FEHR_%XZcP_%I�U�N
KPc;G%X\R[XZVPIdJ\I�VPI�JnY	N�EPG}EPN
R[XZVPI�J\a'Y[I�JZI�N
R�e~_%XnN^_}M�I�E�RTQ%UTI�Y*R[K{E�R[R[I�G<b'RTK�)a'EPbA��Q<Y�RTX\G%c � � º��o»jv ± Q%O�EHG2E�R[R[I�G@RTX\K;G}N�EPGy��I�N
KPG<Y[N�X\K;QFYoJZa�EHC%CFJ\XZI�b'R[K�EV)XZY[QFEPJ;R^EPY[�hYoK�_)Q%O�EHGFY5O*QFY�R���IWEP�%JZI`RTK�N�KPGFYTN
XZKPQ<YoJZa�YoI�J\I1NjR5R[_%IWO	KPUTI�YTEHJZXZI�G@RM�I�EHR[Q%UTI�Y�v
/�K)N^_zEHG<b �mJ\JZO�EHG�q � ��u�bSI1Y[N�U[XZ��IiRT_%I�¼7XZG%G%I�U[� ��EP�PI
� BxJZJ�º�¼ �5Bi»WGFI
R�e�KPUT�e~_%XnN^_�e~XZJZJ�J\KSN�E�R[I*R[_FI�O�K@Y�RhN�KPGFY[C%XnN
Q%K;QFY�J\KSN�EHR[XZKPG2º�K;G%I	e~_%K;Y[I*CFU[K;C<I�UoRTX\I1YbSX
	�I�UTYiO	K;YoRmM�UTKPO R[_FIlC%UTKPC�I�U[R[XZI�YiKHM�X\RTYiG%I�XZcP_)��KPU^YT»
vi�W_%I*J\KSN�E�R[XZKPG<Yxe~_%XnN^_bSX
	�I�U*Y[X\c;G%X\f<N�EPG;RTJ\arM�U[K;O�RT_%I�XZUlG%I�X\c;_)�<K;UTYhEPU[I�Y[X\GFcPJZI�b{KPQ%R*EHGFb{E�G)Q%O	I�U[XnN
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V�EHJZQ%IlUTI�CFU[I1YoI�G;RTX\GFc�R[_%I�g[N�KPGFY[C%XnN
Q%K;QFY[G%I�YTY[p�XnY�EPYTYoXZcPG%I1b�vi�W_FIlUTI�Y[Q%J|R^YxM�UTKPOI�E;N^_�C%UTX\O	X\R[XZVPI	bSI
RTI�NjRTKPU�EHUTI*N
K;Ol�%XZG%I1b�X\G@RTK�E]c;J\K;�FEHJ5Y[EPJ\XZI�G<N
adO	EPC�e~_%XnN^_N
K;Ol�%XZG%I1Y�RT_%IiV�EPJ\Q%IiM�UTKPO©I�E;N^_�M�I�EHR[Q%UTImO�EHCdEHGFb�EPYTYoXZcPGFY�Ehc;J\K;�FEHJ<O	I�EPY[Q%UTIKHMmN�KPGFY[C%XnN
Q%X\R�aPv��W_%I�¼ �5B�G%I
R�e�KPUT��fFG<b%YhRT_%IdO	EH·SX\O*Q%O VAEPJ\QFI�KHM]gTN
K;GS�Y[C%XZN�Q%X\R�a)p�EHG<b�JZKSN�E�RTI�Y�R[_<E�R~O�E�·SX\O*Q%Ozv�B�RoRTI�G@R[XZKPGzN�EPG���I�EPJ\JZKSN�EHR[I�b]R[K�R[_FIC�K;Y[X|RTX\K;G�e~_%XnN^_zc;EAV;ImRT_%I�_%XZcP_%I1Y�R~V�EHJZQ%I�M�KPUWM�QFUoRT_%I�U~C%UTKSN
I1Y[Y[X\GFcFv� R�N�EPG���I`Y[I�I�GiRT_FE�R?R[_%I�¼ �5B'YTN^_%I�O	I�QFY[I�Y#R[_%I�Y[EPO�I�O	KSbSI�JnY#KPM)EHRoRTI�G@R[XZKPG#v�W_%I�V�EPJ\Q%I1Y�E;Y[Y[X\c;G%I�b}XZG7R[_%IrcPJZKP�FEPJmY[EPJ\XZI�G<N
ayO�EPC7KHM /�KSN^_2EPGFb �xJZJZO	EPGN
K;U[UTI�Y[C�KPGFb%Y#R[KmR[_%IWY[EPJ\XZI�G<N
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