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U5N§J1I,L<E,I,C�MOIGB�i CDaU5IGL�^qCRU�U�I,aHE$Q6jHbQG�
Y�kCDaU�L�N BHFHE,CRaHxÍ[ÆYT@<U�U�CD^qI�@�E�YZPDI�MZYTL�CDYZU5CRNOa�CDa¥U5WHI��pF�EGU5FHYZU5CRNOayCRaU5I,a�@�CRUuQ¥J�L�NTpPRI,@Gro¡�I,L�IZS1U�WHIÅi [ÆYZ@<UOj
U5CR^�IA@�E�YZPDIgCD@kU�WHIgaHNOaHPRCDaHI,YTLkCDaU�I,L5YZEGU5CRNOa�NOL�^qC�n*CDaHx�L5YZU�ITr
b»��CRaU5L�N BHFHEGCDaHxeaHNOa*h;PDN E�YTPRCRUuQcU�NcU5WHIÖ�HFHEGU�FpYZU5CRNOaßI,a�I,L�xZQ.bpYTPDYTaHEGITr>¡�IGL�I�aHNOa huPDN E�YZPDCRUuQcL�IG[]IGL�@XU�N
U5W�I§[ÆYZEGUgU5WpYzU¬U�WHI§PDN E�YTP~�pFHEGU�FpYZU�CDNOa>CDaU5IGaH@�C�UuQÌCDa>Y¥PDCRaHI�YTL<PRQy@<U5YTbHPDIÍL<I,xOCRNOa>^XFH@<U¬aHIGE,IG@�@5YZL�CDP�QÌb1I
BHI$U5I,L<^�CRaHI,B¥bQmYÍbpYTPDYTaHE,I�b1IGUuj&I,IGac@�JHYZU5CDYTPG�pF nmNT[7IGaHI,L<xTQv[]L<NO^ U�WHIgFHaH@<U5YTbHPRI¬L<I,xOCRNOa�j�CRU�WmPRN*E,YTP
I,a�I,L�xZQªBHCD@<@�CRJpYZU5CRNOa0M C«YßE,NTFHJHPDCRaHx.U5N(@<^fYTPRPA@<E�YTPRI,@,r suaÏU5W�CD@�L�IGxYTL<B�C�U¥CD@vj&NOL<U�Wj�WHCDPRIcU5N(aHNTU�I
U5WHYZU�M CDL<U�FpYTPRPRQyYTPDP8I$n*CD@=U5CRaHx¥^�N BHI,PR@�NT[tU5FHL<bHFHPRI,aU�U5L�YTaH@�J1NOL=U�UlYTEGCRU5P�QeJ�L�I,@<FH^qI�YÌçDó�ò�öTç»bpYTPDYTaHEGIÍNT[
I$n*EGCRUlYzU5CDNTaË~ÆC�r IZrRS�xOL<N�j�U5W»�qYTaHBªBHCR@�@�CRJpYZU�CDNOa{r�µ*CRaHE,Iy@<U5L<I�YT^qI,L<@vapYZU�FHL5YZPDPRQ(J�L�N BHFHE,IeL5YTBHCDYTP��pN�j�@
j�WHCRElWcE�YTacYTB�MOIGEGU�U�WHI�PRN*E,YTP\BHL<CR[�U�jkY�MTIÍJVNOJ�FHP«YZU�CDNOa©SpCRU�CD@�NOaHP�Q¥apYZU5F�L5YTPwU5N�I$n*JHPDNTL�I�U�WHI¬Im¨VI,EGU�NT[
U5W�I¬@=U5L<I�YT^qI,L<@�NTamU�FHL�bHF�PDI,a�E,Ig@�JHL<I�YTB�CDaHxHr

sua�U�WHCD@`@�IGEGU�CDNOa{Sj&I�J�L�I,@<I,aU�Yg@�CR^�J�PDIk^qN*B�I,PH[]NOL�U�WHI�CRaU5I,L<^�C�U�U�I,aU`JHL�NTJpYTxYZU�CDNOaÍNZ[[×&þ»ò$áÆþHöTáÆå�ózà
å�àpáuâ$à�ä$å�á�èoM CDYA@�IGE,NOaHBHYTL<QÍL�YTBHCDYTPØ�pN�j�@GrR��I�IG^�J�WpYT@�CRØ,IkU�WpYZU�U�WHIqÒ<@<U�F[¨�Ó�b1I,CRaHx�JHL�NTJpYTxYZU�I,BÍCR@R�pFHEih
U5FHYZU5CRNOafIGaHI,L<xTQOS*aHNTUkW�I�YZUoNOLoJpYZL<U5CRE,PRI,@,r�¡�N�joI$MOIGL,SpCRU&CD@tNObM CDNOF�@oU5WpYzU&U�WHI�P«YzU�U5IGL&^�FH@<UoaHI,EGI,@�@�YTL�CRPRQ
[]NOPRPDN�j�U�WHI�[]NOL<^�IGL&@<N�U5WHYZUoU�FHL�bHF�PDI,a�E,I�@<JHL�I,YTBHCDa�xXE,IGL<UlYZCDaHP�Q§JHP«Y�Q @kY¬L�NOPRI�CRavY�MZYTP«YTa�ElWHIAB�Q apYZ^�CRE,@,r
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?APR@�NHS*U5WHCR@�^qN BHI,P{@<WHNOFHPRByb1I�M CDIGj&I,BeYT@�E,NO^qJHPRI,^qI,aUlYTL=QvU5NÍU�WpYZU�JHL�IG@�IGa}U�I,BcCRa×� �W.� \j�WHCDElW¥U5L<I�YZU�@
U5W�I¬@<JHL�I,YTBHCRaHxfYZ@�YqBHC³¨©F�@�CDNTa�JHL�N E,IG@�@,r

Ú WHIfPRN*E,YTPR�pF�EGU5FHYZU5CRNOa�J1NOJHFHPDYZU5CRNOaÌBHIGaH@�C�UuQ×CR@EÙ.~]¢w�lµ`Ñ,���<�$S¨j�WHCDElW×@5YZU�CD@<HI,@gU5WHI§jkY�MTIvd}CDaHI$U5CDE
I,|}FpYzU5CDNTa U}ÙUH� ·��"Ú U}ÙUp£ ·%Û U}ÙUp¢ ¤ UU»£ ~ÝÜc·�µ@Þ½Û�� U6ÙU1µ`Ñ ��ß�~AÙe�©¿ ~��*���
¡�IGL�IZSLÛ CR@vJHFHL<I,PRQÒL5YZBHC«YTP�~ÆEGNOL�L<I,@<JVNOa�BHCDaHx.U�N(Y.@<U�L�I�YZ^�IGLl�$S�@�N.U�WpYZU�NTaHPRQ�U5WHI>µWÑ�huBHIGJVIGaHBHI,a�E,I
NT[gÙ a�I,I,B	bVIKE,NTaH@�CRBHI,L<I,B{S��"ÚcCR@¥U�WHI>JVNOPRNOCDBHYTPABHCRL�IGEGU5CRNOaÏxOL�NTFHJ�MTI,PRN*EGCRUuQÀ~]C�r²ITr�SA�"ÚÒ� �T��~���¤
µ ¹Ñ ù ¹ à �<�H~=�&·0µ ¹á ù ¹ à � ¹ []NTL�B�L�CR[�U�joY�MOIG@l�$S©YTaHB�ßf~(Ùc�kL�IGJHL�IG@�I,aU�@�YqEGNOPDPRCD@<CDNOavCRaU5I,xTL5YTP{j�WHCRElWcYTEGE,NOF�a}U�@
[]NOL�PRCDaHI,YTLkJHL<N*EGI,@�@<I,@�YT@�joIGPDP\YZ@�a�NOa*h�YZEGU5CRNOa*h;E,NOaH@<I,L=M*CRaHxXjoY�MTI�CRaU5I,L�YTEGU�CDNOa�@,r�suamxOI,aHIGL5YTPA��ßf~(Ùc�`��9â�ÙÏ¤qã3ÜRâ�Ù ¹ ��ÙEF�r Ú W�I�Im¨VI,EGU`NZ[pU5WHI�@=U5L�I,YT^qI,L~�HN�jÒCD@8^fYZaHCR[]IG@<U5IGBÍCDa�U�WHI�YTB*MOI,E$U5CRNOaÍU5I,L<^¯Û]U`StÙ
YTaHBeCDaeU�WHIX@<U�L�I,YT^�IGLA@<WHI�YTL<CDaHx�U5I,L<^äUWVO~ÝÜK·ªµWÞQÛ��MU_âxåmÛqr Ú W F�@,S{U5W�IXIm¨VI,E$U�NT[�U5W�I�@<U�L�I,YT^�IGL��pN�j
CD@&U5N§BHL�C�MOI�b1NTU5WmYX@<JpYZU5CDYTPG�HF*n¥CDav¢cYTaHB¥YXjoY�MTI$h;a F�^XbVIGLæ�HF*n�CRaeµWÑGr Ú W�I�@�JpYZU�C«YTPG�pF*n�J�L�N BHFHE,IG@
U5F�L�bHFHPRI,aU§@�J�L�I�YZBHCDaHxÌbQ�L�I,PDYzn*CDaHxeCDaU5IGaH@�C�UuQ.xOL�YTBHCDIGaU5@,S�j�W�CDPDI�U5WHIfjoY�MOIGa F�^XbVIGLq�HF*nßxOIGaHI,L�YZU5IG@
P«YZL�xOI§µWÑ�bQc@<WHI�YZL�CDa�xHrg��NTU5IXU�WpYZU�U�WHIÍ@�WHI,YTL�CRaHxZh;CDaHBHF�E,I,BK@<JHL�I,YTBHCDa�x�CDa>µWÑgCD@AU�WHIÍ@�IGPR[«huL<I,xOF�P«YZU�CDNOa
^qI,ElWpYTa�CD@�^Ä[]NOL�U�WHIf@=U5L�I,YT^qI,L��pN�jgr Ú W}FH@GS�U5WHI�BHL�C�[�U<h�jkY�MOIqJ1NOJHFHPDYZU5CRNOaKaHI,EGI,@�@�YTL�CRPRQ>IGMTNOPRMTI,@�M CDY
BHFpYZP�h1�HF*n*I,@�CDa�¢ÌYZaHByµ`Ñ,SpBHFHI�U5N§CDaU�I,aH@<CRUuQvU�L5YTaH@<JVNTL<U�IGMTI,aU5@�YTaHBm@�WHI,YTL�CRaHx§IGMTI,aU5@GSVL<I,@�J1I,E$U5C�MOI,P�QOr

Ú WHIeNTb}M CRNOFH@f@<I,P�[«huL�IGxOFHPDYZU5CRNOaßNT[�U�WHIe@=Q*@=U5IG^ @<FHxOxOIG@<U5@qU5WHIyE,NOa"�<I,EGU�FHL�ImU5WpYzU�U�WHIeJHL<NTpPRI,@qNT[Ù.~�¢w���<�oYTa�B�Ù.~�µ`Ñ,���<�tWHN�MTI,L�aHI,YTLo@<I,PR[«h;NOL�xOYTaHCDØGI,B�E,L�C�U5CRE�YTP¨~Aµ<ç�è��&JHL�NZpPDIG@oCDaq¢yYTaHB¥µWÑ�r Ú W}FH@GS&	�|»r
~�� ���oCD^qJHPDCRI,@tU5WpYZU�éÙ ��Ù ¤�Ù àAê1ë IGMTNOPRMTI,@�YTE,EGNOL�BHCRaHxÍU5N<�U éÙUH� ·��"Ú U éÙUp£ · UUp¢�ì S ~ éÙÌ�\· UU1µWÑ`ì âMå�~ éÙÌ�`� éß�~AÙe�©¿ ~��O�O�
¡�IGL�IZS ì S�CR@8U�WHI*�pF*nXCDa�¢wS}YZaHB ì â å CR@7U5W�I*�pF*nXCDa§µWÑ,r�Ù&Q�B�IGpaHC�U5CRNOaXNT[pU�WHI+µ<ç�èß@<UlYzU5ITS ì S}~ éÙÌ��ú Û
YTaHB ì â å ~ éÙÌ�`ú Û�YT@ éÙ ú Û�S*YT@tU�WHI,L<IA@<WHNOFHPRBfb1IAaHNE�pF*nqj�WHI,avU�WHI�@<Q @<U�I,^ÝYZBHNOJ�U�@&JHL<I,EGCD@�IGPRQ§U5W�Iµ<ç�è�EGNOa�pxTFHL5YZU�CDNOa©r

sua�U5WHI�F�@�FpYTP{YTJHJHL<NYTElW{S&	�|»rw~��O�O�tCR@kaHN�j�E,PDNT@�I,B�F�@�CDa�x§Yg�pNOd}dTI,L�hx�P«YZaHEldfE,YTPDEGFHP«YZU�CDNOa©S @<NÍU5WpYZUì S�YTa�B ì â å YZL�I�L�I,J�L�I,@<I,aU5IGBeYZ@oBHC³¨©FH@<CDNOaqCDa�JVNT@�CRU�CDNOa�YTaHB�jkY�MOIihua}FH^Xb1I,Lo@�JpYTEGITSHL<I,@<JVIGEGU5C�MOIGPRQOS*C�r²ITr
ì S��Ö¤�HgS U éÙUH¢ � ~��@s�

�ts



HgS��í�Mîï� ð î � ¹½ñ ~bò��Qó\�©� ~��wu}�
ì âxåk�Ö¤�HÅâxå U éÙU1µWÑ � ~��W.O�H-â å � � î µ ¹Þ ' ¹Ñ � ð î � ¹Qñ ~bò��Qó\�©� ~��T��

j�WHIGL�I ñ ~bò��Qó\�kCR@�Y§L�IG@�NOaHYTaHE,Ig[]FHaHE$U5CRNOayB�IGU5IGL�^qCDaHCRaHxÍU5WHI¬Im¨VI,E$U5C�MOI¬E,NOL<L�I,PDYZU5CRNOa�U5CR^�Iq�²�T�Z �ro¡�N�jkh
IGMTI,LGS*aHNZU5CDa�x�U5WpYZU�U�WHI�@<U�L�I,YT^�IGL��pN�j0CR@�BHL�C�MOIGa�bQ éÙ�SC�U�CD@7JVNO@<@�CRbHPDIkU�N¬F�@�I�@<Q ^q^�I$U5L<Q�E,NOa�@<U5L�YTCDaU�@
U5NgBHI$U5IGL�^qCDaHIkU�WHI�[]NOL�^q@�NT[ ì SAYZaHB ì âxå`j�CRU5W�NOF�U`L�IGE,NOF�L�@�I�U5NgJ1I,L=U5FHL<bpYZU5CRNOaXU5W�I,NOL=QOr�suaqJpYTL=U5CDEGFHP«YZL,S
U5W�I>~�YT@<@�FH^qI,B»��Iin*CD@<U�I,aHEGI¥NT[�Yhµ<ç�è J�L�NTpPRIv@�F�xOxOI,@=U5@ÍU5WHYZUÍPDN E�YZP&Iin�EGI,@<@�I,@�NT[�Ù ~ÆC�r IZrRS éÙ Ç Û�
@�W�NOFHPDByL�FHaeBHN�j�aHWHCDPRP{j�WHCDPRI�PRN*E,YTP\BHI$pE,C�U5@ANZ[�Ù ~]C�r²ITr�S éÙÊÂ	Û��@�W�NOFHPDByL�FHayFHJHWHCRPDP�rksuaeU5W�CD@�iÎBHFHYTP�hµ<ç�è�j @<Q @<U�I,^mS ¢mYTa�B�µWÑ&I$MONOPRF�U5CRNOaqIGMONTPRMOI�CDaHB�I,J1I,aHBHIGaU5PRQTS�@<N�[]NOL`I�YZElW¥µ ÉÑ S U�WHI,L<I�CR@oY]µ<ç�è�JHL<NTpPDIÙ à(ê1ë ~]¢w�lµ ÉÑ ���<��YTaHBÌ[]NOLgI�YZElW>¢ É S\U�WHI,L<IqCR@gYfµ<ç�èÀJHL<NTpPDI-Ù àAê1ë ~�¢ É �iµWÑ,�<�<�$r Ú W}FH@,S¨bVNZU5W ì SvYTa�B ì â å^XFH@=UkI,YTElWv@5YzU5CD@=[�Q§U5WHI��<NOCDaU&L�Ie�pI,E$U5CDNTav@<Q ^q^�I$U5L<Q§EGNOaH@=U5L5YZCDaUg�²�O�z �r Ú W}FH@,S*[]NOL&I,YTElW¥µWÑ�S éÙ ú ¤ éÙ
YTaHBm¢yú ¤�¢K^XFH@<U�PDI,Y�MOI ì S�CDaMZYTL<C«YTaU�SHj�W�CDPDI�[]NOL�I,YTElWe¢wSVµWÑ�ú ¤Aµ`Ñ�^XFH@=UAPRI�Y�MOI ì â å CDaMZYTL�CDYTaU�rÚ W}FH@,S ì S ~ éÙÌ�o^XFH@=U�WHY�MTI¬U�WHI�[]NOL�^

ì SA�í� � ¢ �ªS � ¹ � éÙ ¹ �×·�¸<S � � ¢ U éÙUH¢ £ � ·�ô`ô`ô £ ¿ ~��O�O�
µ*CR^�CRP«YTL<PRQOS ì â å ~�éÙe�o^XFH@<U�WpY�MTI¬U�WHI�[]NOL�^

ì â å � � � ¢ �ªâ å � ¹ � éÙy¹ � ·(¸&â å � � ¢ U éÙUH¢�£ � ·Ãô`ô`ô £ ¿ ~��T¦�
suamPDN�joIG@<U�NOL<BHI,LGSHU5WHIGa

ì SA� �ªS� éÙ ¹ ¤.¸<S U éÙUp¢ � ~��TÜ�
ì âxåk� ��â å� éÙ ¹ ¤.¸&âxå U éÙU1µWÑ � ~AsOÛ�

j�WHIGL�It��j²@wYTaHBg¸�j @¨YTL<I�E,N ImdqE,CRI,aU5@\j�WHCRElW�[]NOPDPRN�jÌ[]L<NO^�U�WHI`FHaHBHIGL�P�Q*CRaHx�^qN*BHIGP�r Ú WHI`BHI$U5IGL�^qCDapYZU�CDNOa
NT[7�&SH¸�CD@�BHCR@�E,F�@�@�IGBeCRam?�JHJ1I,aHBHC:nVr éÙ U�WHI,amIGMTNOPRMTI,@�YTE,EGNOL�BHCRaHxÍU5NU éÙUp� ·(��Ú U éÙU»£ ·Ò�TS éÙ U éÙUH¢ ·Ò�ªâ å éÙ U éÙU1µ`Ñ ¤ß¸<S U ¹ éÙUH¢ ¹ ¤ß¸&â å U ¹ éÙU1µ ¹Ñ �À¤æ� éÙ · éõ ¿ ~As����
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¡�IGL�IZS j&I�WHY�MTIAFH@<I,BqU5WHI�PDCRaHI�YTL<CDØGI,BÍ[]NOL�^�NT[kß�~AÙe�tYZaHB�WHY�MTIACR^�J1NO@�IGBqßf~(Ùc�`ú Û�[]NOL�Ù ú Ù àAê1ë réõ L<I,JHL<I,@<I,aU5@�aHNTCD@�IZr�s;U&CD@tCD^qJVNOL=UlYTaU`U5N�aHNTU�I�U�WpYZUtU5WHCR@&^qN*B�I,P»E�YTa�aHNTUoYTEGU�FpYTPDP�QÍJHL<I,BHCREGU�Ù àAê1ë S*bHF*U
NOaHP�QvE,YTayB�I,@�EGL�CRbVI�U5W�I¬B*Q*aHYT^�CRE,@�NT[7BHIGM CDYZU5CRNOaH@o[]L<NO^ÝCRU,r	�|1r�~As�����CD@�YfbHC�MZYTL�CDYZU5IgaHNOCR@<QyÙoFHL<xOI,L<@�I,|}FpYzU5CDNTay[]NOL�U5WHI�IGMONTPDF�U�CDNOayNT[�U5WHI�BHL�C�[�U�joY�MOIÍJ1NOJHF*h
P«YzU5CDNTa�CDa�¢ÌYTa�BcµWÑ�rts;U5@�bHC�MTYZL�C«YzU5I�@=U5L�F�EGU5F�L�I�CR@�BHFHIgU5NÍU5W�I¬[ÆYTE$U�U5WpYzU�U�FHL�b�FHPDIGaHE,I¬@�JHL<I�YTB�CDaHxe~ÆBHF�I
U5Nq@<U�L�I,YT^�IGL��pN�j�@l��CD@�aHIGE,I,@<@5YTL<CDP�QmYTE,EGNO^�JHYTaHCDIGB¥b}Q�joY�MOIihuJpYTEldZIGU�I$MONOPRF�U5CRNOa¥BHFHI�U5Nq@<U�L5YTCRaHCDa�xÍb}Q
U5W�I�@5YZ^�I¬@<U�L�I�YZ^�IGL��pN�jgr Ú WHI�JHWQ @�CRE�YTP¨@�CRxOaHC�pE�YTa�E,I�NZ[�U5WHI¬MZYTL�CRNOFH@�U5IGL�^q@ACDa�	�|1r7~As*����CR@�EGPDI,YTL,r
Ú WHI�¸<S"U ¹S éÙ CD@`@�JpYzU5C«YZPHBHC©¨VFH@<CDNOaÍNT[1U5F�L�bHFHPRI,aHEGI�CRaU5I,a�@�CRUuQTSj�WHCDPRI�¸&â å U ¹âxå éÙ CD@�BHC³¨©FH@<CDNOa§CRafµWÑ`@�JHYTE,IZS
^XFHElWÒPDCRdTIvU5W�Im[ÆYT^qCDPRC«YTL¬CDa�BHFHE,IGB�BHC³¨©F�@�CDNTa�J�L�N E,I,@<@q[]NTL§U�WHImIGMONTPDF�U�CDNOa(NT[�jkY�MOIihuJpYZEldTIGU�@vCDa(U5W�I
JHL<I,@�IGaHE,IeNT[�P«YZL�xOIGLq@<E�YTPRIy@=U5L�YTCDa�pI,PRBH@,r Ú WHImU5IGL�^ �ªS éÙ�UWS éÙ L<IG[]IGL�@�U�N�@<I,PR[«huYTB�MTI,EGU�CDNOaÒNT[�B�L�CR[�U
joY�MTI,@�bQ¥U5W�I�@<U�L�I,YT^�IGLæ�HN�jËHI,PDB�@�U�WHIGQmJHL<N*BHF�E,ITræµ CD^qCDP«YZL�PRQf�ªâ å éÙ�U`â å éÙ ^fY�Q¥b1I¬U�WHNOFHxTW}UANT[�YZ@
aHNOa�PDCDa�I�YTL�@<I,PR[«h;L�I$[]L5YTE$U5CDNTaÍNT[{BHL<CR[�U�joY�MOI,@&bQÍU5WHI�@<U�L�I�YZ^�IGL��HN�jÒpI,PRBH@`U5WHI$Q§BHL�C�MOITr Ú WHIAYZbH@�IGaHE,I�NT[
E,L<NO@�@�h;U�I,L�^q@�CDaf	�|1r8~(s����oCD@�EGNOaH@�CR@<U�I,aU�j�C�U5W�U5W�I¬MZYTaHCR@�WHCRaHx§NT[8E,L�NT@�@=h�U5IGL�^q@�CRa¥U�WHIgE,NOL<L�IG@�J1NOaHBHCRaHx
|}FpYT@<C�huPRCDaHI,YTL�E,YTPDEGFHP«YzU5CDNTa{r°��NTU5IvU�WpYZUq	�|»r�~As�����^fY�Q�bVI�M CDI$joIGB�YT@§YÌPRCD^qCRU5CRaHxmE�YT@<ImNZ[AYÌ^qNOL�I
xOIGaHI,L�YTP\@<Q @<U�I,^_NT[¨U5WHI�[]NOL<^��U éÙUp� ·(��Ú U éÙU»£ ·Ò�TS�Û U éÙUH¢ ·Ò�ªâ å Û É U éÙU1µWÑ ¤�¸<S U ¹ éÙUH¢ ¹ ¤ß¸&â å U ¹ éÙU1µ ¹Ñ �À¤+� éÙ · éõ � ~As�O�

¢ UUp� ·J7bÜK· �Ó £ Ûö� � â å éÙ°¿ ~AsWs�
Ú WHCR@�WpYT@�U�WHI�[]NOL<^ NT[&YfxTI,aHIGL�CDE�JHL�I$Q}h;JHL�IGBpYZU�NOL�@<Q @<U�I,^mS{j�CRU�WcU5WHI3�HN�j¯Û YT@�U�WHIXJHL<I,BpYzU5NOL�YZaHB
U5W�I�J1NOJHF�P«YZU�CDNOag�pF�EGU5FHYZU5CRNOa éÙ YZ@`U�WHI�JHL�I$QOr�sua§U5WHI�PRCD^qCRU8NT[©|}FpYZ@�C�h;@<U5YZU5CRNOapYTL=Q3�pN�jgSØÛö��Ó éÙ�S_	�|»r
~As*���&E�YZamb1I�L�IGE,N�MOIGL�IGB{r��×I�E,NOa�@�CDB�I,LkU5W�CD@kPRCD^qCRU�S YT@�C�U�E,NTaH@<U�CRU5F*U5I,@kU�WHI�@�CR^�J�PDI,@=U�J1NO@�@<CDbHPRI�^�N BHIGP�r

? E,IGa}U�L5YTP7| F�I,@<U�CDNOaKWHIGL�IÍCR@�E,NOa�E,I,L<aHI,BKj�CRU�WcU5WHIÍaHYZU5FHL<IÍNT[�U5W�IÍ@�I,P�[«huNOL<xYTaHCRØ,IGBcE,L<CRU5CRE�YTPRCRUuQ¥CRa
¢�YTaHB�µWÑ�r Ú WHIebpYT@�CREcCDB�I�Y�NT[¬@<JVIGEGU5L�YTPA@<WpYTJ1IÌYT@�YZaÃµ<ç�è CR@vBHCR@�E,F�@�@�IGBÏCDaÅ�²�T¦Z �r�Ù.~�µ`Ñ,���<� à(ê1ë
E�YZa�b1IfM CDI$joIGB�YZ@�U5WHI�@<JVIGEGU�L�FH^ []NTL�^qI,B.bQß@<WHI�YTL<CDaHxÌI$MOIGa}U�@y~ÆC�r²ITr�S5�<FH^qJH@XCDaßµ`Ñl��CDaßL<I,@�J1NOaH@<I
U5N�aHNOCR@�IK@<U�CD^XF�PDFH@Gr suaHB�I,I,B©S�U5WHIK[ÆYT^qCDPDCDYTL�÷gNTPD^qNOxONOL<N�MÒ@�J1I,E$U5L<FH^ NT[]�HFHCDBÏU5FHL<bHFHPRI,aHEGI×CR@,S�CRa
I,@<@�IGaHE,IZSYkJpYTL=U5CDEGFHP«YZL�PRQ�@<CD^qJHPDI7[]NTL�^�NT[HY+µ[çEèAS�j�W�I,L�I�U�WHI�E,IGPDPDF�P«YTL©YTF�U5NT^fYZU5YkL�FHPRI�~�YZP«Y[jG@5YTaHB�JHCDPRI,@l�
CD@ÍL<I,JHPDYTE,IGB(b}QßU�WHI¥L�IG| F�CDL�IG^�IGaU§NT[AEGNOaH@=UlYTaUqBHCD@<@�CRJpYZU5CRNOa(YZUqYTPRPo@<E�YTPRI,@,r�¡�I,L�IZS&C�U§CD@ÍYZPD@�NÌMTI,L<Q
CD^qJ1NOL<U5YTaU8U�N�aHNTU�IoU5WpYzU7U5W�Ik@�J1I,E$U5L5Y�@<WHN�j�a�YZ@7JHL<N*BHF�EGU5@�NZ[»E,NO^qJHF�U�I,L�@<CD^XFHPDYZU5CRNOaH@¨YTL<IoCDaMZYTL<C«YTbHP�Q

�".



WHI,Y�M CRPRQßU5CR^�Iih�Y�MOIGL5YTxTI,B{S�@<N�U5WpYzUfC�UfCR@qMTI,L<QÒPDCRdTIGPRQßU5WHYZU�U�WHI�å�à�ä$á�öTàpá�öTà©âlózþ}ä§@<JVIGEGU�L�FH^ I$n*WHCDb�CRU5@
E,NT^�JHPRI$nv@<U5L<FHEGU�FHL�IZS»E,NOaH@<CD@=U5I,aU�j�CRU�WmIin*JVIGL�CDIGaHE,Ig[]L�NT^ @5YZaHBHJHCRPDI,@Gr

Ú WHI�| F�I,@<U�CDNOa§NT[1U5W�I�MZYTPRCDBHC�UuQ�NZ[VJ�L�I,@<FH^qCDaHx]µ<ç�è�CRa§E,NOa�HxOFHL5YzU5CDNTaÍ@�JpYTEGIX~]C�r²ITr¨¢V��CR@�E,NOa�@�CDB�I,L=h
YTbHP�Qq^�NOL<I�@�F�b�U5PRITr�èoI,L=UlYTCRaHPRQTS*C�UkCR@kYXxOIGaHI,L<CDE�JHL<NOJ1I,L<UuQfNT[wBHL<CR[�U<h�jkY�MTI�CDaU5IGL5YTE$U5CRNOafU5WHYZU�aHNOa�PDCDa�I�YTL
E,NTFHJHPDCRaHxO@�aHIGE,I,@<@5YTL<CDP�Q¥CDaMONOP�MOI¬@�JpYzU5C«YZP{U5L5YZaH@�J1NOL<U�NT[R�pFHEGU�FpYZU�CDNOamI,aHIGL�xTQTSV@<CDaHEGI¬U�WHI¬E,NOFHJ�PDCDa�xO@�CDa*h
MONTPRMOI�L5YZBHC«YTP�BHI,L<CRMZYZU5C�MOIG@tNZ[G�pF�EGU5FHYZU5CRNOaH@,r Ú WHCD@`^�Y�QÍYTPD@<N¬b1I�@�IGI,avbQ§aHNTU�CDaHx�U�WpYZUtFH@<CDaHx¬@<U5YTaHBpYTL<B
E,PRNO@�F�L�IoU�WHI,NOL=QOSOU�WHI�aHNOaHPRCDaHI,YTL7BHYT^�J�CDaHx�NZ[&�pFHEGU�FpYZU�CDNOaÍIGaHI,L<xTQXE,YTa§bVIoj�L<CRU<U5I,a§YZ@`Y�@�FH^ÖNT[1L5YTBHCDYTP
BHC³¨©FH@<CDNOa¥YZaHByL�YTBHCDYTPDP�Q�PRN*E,YTP©B�I,E,NTL�L�IGP«YZU�CDNOa©SHC�r²ITr³�ø<ùÓ ë � ù � � ùmú ~(òfôOò ÉGû�ü\� ¹ ± ¹B ¹F � ü�8~(ò É �"� ¹�ñ ~(ò���ò É � ø[ù��¤ UUH¢ � ù úå µ É ¹Ñ ± ¹B ¹F � ü�¨~(ò É �t� ¹Qñ ~bò���ò É � UUH¢ ø<ù ·%� ù úå µ ¹Ñ ± ¹B ¹FÅýýýýý

U ü�7~bò É �UH¢ ýýýýý
¹ ñ ~(ò7��ò É � ø<ù ·�ô`ô`ô

�Å¤ UUH¢ HgÞ � ù ~ ø � U ø<ùUH¢ ·Òµ ¹Ñ HÅÑ � ù ~ ø � ø<ù ·�ô`ôWô�¿ ~As@u}�
û{ð þälé�à©ózàpç"å�à©â�öTã§å�àpáuâ$ã�ö ò$áÆå�ózàßÿÍþä$áAà©âlòlâlälä,öTãiå�ç"è��oózã�nyáuóeã5â$ç�ö�ý3×&þ»ò$áÆþ�öTá�å�ózà�å�àpá�â$à�ä$å�áÆè�æTã<öôTå�â$àpá�älé
ã5âlä$þ*ç"áÆå�à ævå�à>öTÿ�Ô1ç"å�á�þ�ô âXô âÕÔpâ$à1ô â$àpá`á�ã<öTà�äÕÔpózãiá�í;åÆìÆâ,ì�ékôTå p�þä$å�ózàTïvó�õ�×oþpò$á�þ�öTáÆå�ózà(â$à©â$ã�æTèTì Ú W�I�EGNO^§h
J1IGU5C�U5CRNOacb1IGUuj&I,I,a×aHNOaHPRCDaHI,YTLAB�C©¨VFH@�CRNOa�~AH �þHc~ ø ���AYTa�BÌaHNOCD@=QcIin�EGCRU5YZU5CRNOacU5WHIGaKCD@AMTI,L<QK@<CD^qCDPDYTL
U5NcU�WHIvEGNO^�J1IGU�CRU�CDNOa×bVI$UujoIGI,a�BHI,J1NO@�C�U5CRNOaßYTaHB.U�NOJHJHPRCDaHxmj�WHCDElW(ElWpYZL5YTE$U5I,L<CDØGI,@§Ye@�YTaHBHJHCRPDI�µ[çEèAr
s;U¬CD@gPDIG@�@¬E,PRI�YTL�j�WpYzU�@<IGU5@gU5W�I�PRN*E,YTP�Ò<EGL�CRU�CDE,YTP�xOL�YTBHCDIGaU�Ó�[]NOLgL�IGP«Yzn�YZU�CDNOa{r�ç�aHI§PDCRdTIGPRQÌJ1NO@�@<CDbHCRPDC�UuQ
CD@�j�WHIGa ø YTaHB°UWS ø YTL�Iq@�FØd�EGCDIGa}U�PRQKPDYTL�xOI§IGaHNOFHxOW×@�NmU5WpYZUgU�FHL�bHF�PDI,aU�@�JHL<I�YTB�CDaHxmI$n*E,IGI,BH@ÍPRN*E,YTP
BpYT^qJHCRaHxHr Ú WHI�JHWQ*@<CDEG@�FHaHBHIGL�P�Q*CRaHx�U�WHCD@�CD@�BHCD@<E,FH@<@�IGBÌbVIGPDN�jgr�s;U�@�W�NOFHPDBeYTPD@<Nfb1I�aHNZU5I,ByU5WpYZU�U5W�I
@�CR^�J�PDIg@�EGI,apYTL<CDN�BHCD@<E,FH@<@�I,BÌW�I,L�I�CD@�PDCR^�C�U5I,BvU�NfE,YT@�IG@�NT[�^qN*B�I,@<Uæ�pFHE$U5FpYzU5CDNTaeCDaU�I,aH@<CRUuQ¥xOL�YTBHCDIGaU5@,rµ*WHNTFHPDB-UWS ø b1I,EGNO^qIoMOIGL<QÍPDYTL�xOIZSTU5W�I+±�I$Q*a�NOPDBH@�@=U5L<I,@�@`BHL<CRMTI�NT[1JVNOPRNOCDBHYTP9�HN�j�@GS}CRU5@<I,P�[»JHL�NOJ1NOL=U5CDNTapYTP
U5Nm¤�U`SØÿ é��Þ é�wÑ��*�ïUWS ø Spj�CDPDP©bVIGE,NO^qI�PDYTL�xTI�I,aHNOF�xOWyU�NfN�MOIGL�E,NT^�Ig[]L�CREGU5CRNOapYTP©BpYT^qJHCDaHx�SHL�IG@�FHP�U5CDa�x�CRa
U5W�I�xOI,a�I,L5YzU5CDNTavNT[¨Y�@<WHI�YTL�PDY�QOI,L&j�WHCDElW�L<I,BHFHEGI,@ ø YTaHBvU�WHI�YT@<@�N E,C«YzU5I,BvU�L5YTa�@�J1NOL<U,r Ú WHCD@o@�FHxOxTI,@<U�@
U5WHYZUoU�WHI��pF�EGU5FHYZU5CRNOavCDaU�I,aH@<CRUuQq�pF*n�CD@&aHI,EGI,@�@�YTL�CRPRQc÷,å���ä$á;ö÷,çDâ$S*YTaHBf@�N�U�WHI�@�CR^�J�PDI�^�N BHIGPVBHCR@�EGFH@�@<I,B
WHIGL�I¬YTJHJHPRCDIG@kU5N§NOaHP�QfU5W�IgHL�@<U�~]^�N BHI,@=U�U`S ø �obHL�YTaHElW{r

?A@�	�|»r`~As*����CR@�YfaHNOCR@<QTS{bHCRMZYTL<C«YZU�I�Ù&FHL�xOIGL�@�IG| FHYZU5CRNOaH@,S©CRU�a�I,E,IG@�@�YTL�CRPRQcCR^�J�PDCDIG@�U5WpYZUAU5WHIXB�L�CR[�U
joY�MTI�J1NOJHFHPDYZU5CRNOa�B�Q apYT^qCDEG@�E,NOaH@<CD@=U5@�NT[�@<WHN*Eld}@�CDa�¢KYTaHBeµWÑ�r Ú W�I�JHWQ @�CRE,@�NT[7@<WHN Eld @�CDaeµ}hu@<JpYTEGI

���



CD@7BHCD@<E,FH@<@�I,B�CDam�²�T¦Z �r�µ*W�N*Eld}@tCDaqµWÑ`L�I,J�L�I,@<I,aU�òló�ðpâ$ã5â$àpáH@�WHI,YTL�CRaHx�JHWHIGaHNO^qI,apY*S}j�C�U5WqµWÑ*���ir Ú WHI,@<I
E,NTL�L�IG@�J1NOaHBeU�N�@=U5L<NOaHxfb�F�UAb�L�CDI$[�@<WHI�YTL<CDaHxqIGMTI,aU5@�j�CRU5Wy@�WHI,YTL�CRaHx§U5CD^qI�Ó à PRI,@�@�U5WHYTamU�WHI�@<WHI�YZL�CDa�x
pIGPDB.YZF�U5NZh;E,NOL<L�IGP«YZU�CDNOaÌU5CR^�I§Ó Z ë ~]C�r²ITr�S8Ó à Â°Ó Z ë �ir Ú W}FH@GS�@�WHN Eld}@XCDa.µ`Ñ�E,NOL<L�IG@�J1NOaHB.U5NybHFHL<@<U5@�NT[
@<U�L5YTCRaHCDa�x�j�WHI,L<IgJVNOPRNOCDBHYTPDP�QÍ@�WHI,YTL�IGByL�YTBHCDYTPG�pN�j�@�bpYZPDPDCR@<U�CDE�YZPDPRQXJHL�N BHFHEGI�P«YTL<xOIgµWÑ,r Ú WHCR@�CD@�YXEGP«YT@<@
NT[8@�WHI,YTL�CRaHx§JHL�N E,IG@�@¬à©ózá\E�YTJ*U5FHL<I,Bmb}Q¥|}FpYZ@�CDPRCDaHI,YTLkEGPDNO@<FHL�IG@�NZ[8U�WHI�jkY�MOI¬d}CDaHI$U5CRE�I,|}FpYZU�CDNOa{r

Ú WHI�JHWQ*@<CDEG@oNT[V@�WHN Eld}@oCRa§¢Hh;@�JpYZE,I�CD@�b1NTU5Wq^�NTL�Ik[ÆYT^qCDPRC«YTL8YTaHBq^�NTL�I�xOIGL�^�YTaHI�U5N�U5W�I�JHL<NObHPRI,^
NT[�F�aHBHI,L<@<U5YTaHBHCRaHx�U�FHL�bHF�PDI,aU�@�JHL<I�YTB�CDaHxHr Ú N�[]N E,F�@�NOay@�JpYzU5C«YZP\B�Q apYT^qCDE,@GS1j&I�CRaU5I,xTL5YZU�I]	�|»r7~As����
N�MOIGL�µWÑ�YTaHBm£VS Q CDI,PRBHCDa�x U éÙUH� ·Ò�TS éÙ U éÙUH¢ ¤ß¸<S U ¹ éÙUH¢ ¹ �Ö¤+� éÙ · éõ ¿ ~As`.O�
��NZU5I�U�WHCD@�CD@��<FH@<UgY�aHNOCD@=QyÙoFHL�xTI,L�@AI,|}FpYZU�CDNOa{S1j�CRU�WÌYTaÌYTB�BHCRU�CDNOapYZP¨PRCDaHI,YTL�BpYT^qJHCDa�x�U5IGL�^ ~]j�WHCRElW
[]NOPRPDN�j�@o[]L�NT^ºßf~(Ùc��YTaHB¥U5W�I¬L<I,|}FHCRL�I,^qI,aU�U5WHYZUæßf~(Ùc�tú ÛÍ[]NOL+Ù ú Ù àAê1ë ��� Ú W}FH@,S1Y§a F�^XbVIGL�NT[
L�IG@�FHP�U5@�[]NOPRPDN�jÅBHCDL<I,E$U5PRQy[]L�NO^ U5WHI§IGaHNOL�^qNOFH@gb1N*B*QcNT[&d}aHN�j�PDI,B�xOIqY�MZYTCRP«YTb�PDI�EGNOaHEGI,L�a�CDaHxyÙoFHL<xOI,L<@
I,|}FpYzU5CDNTa{S�U5WHIv[ÆY�MTNOL�C�U5IvPDYTbVNTL5YZU�NOL<Q×YTaHCR^fYZPtNZ[�U�FHL�b�FHPDIGaHE,IvU�WHI,NOL<CD@=U5@,r��7CRL�@<U,S�	�|1r�~As`.O�¬@�FHxOxTI,@<U�@
U5WHYZUgU5FHL<bHFHPDIGaHE,I�@�JHL<I�YTB�CDaHxmj�CDPDP7bVI°Ò=[ÆYT@=U�Ó�~ÆC�r²ITr�Swj�CDPDP7N*EGE,FHL¬@�FHJ1I,L�huBHC³¨©F�@�CRMTI,P�QH�iS¨j�C�U5W>¢?� �iS7YZ@
CDafÙoFHL<xOI,L<@k@�WHN Eld}@,r*µ*I,EGNOaHB{S*[ÆYT@<U&U5FHL<bHFHPDIGaHE,IA@�JHL<I�YTBHCRaHx�j�CRPDP»bVI�^�NT@<UoM CRL�FHPRI,aUoa�I�YTLk^�YTL<xOCDapYZPDCRUuQ
NT[&U5WHIqFHaHBHIGL�P�Q*CRaHx¥BHL�C�[�UgjkY�MOIG@,r Ú WHCR@�[]NOPDPRN�j�@�[]L<NO^ÄY�[ÆYT^qCDPDCDYTL�U5I$n U=hub1N*NOdÌIin�YT^�J�PDIm�²�TÜZ �S¨j�WHCRElW
@<U5YZU5IG@tU�WpYZUtCDaÍU�WHI�PRCD^qCRU8NT[{@<^fYZPDPH¸<SAYTaHBöéõ ú Û�S Y�paHC�U5I�U5CR^�I�@<CDaHxOF�P«YTL<CRUuQv~ÆC�r²ITr�S}@�WHN Eld*�`CRa éÙ_j�CRPDP
[]NOL<^ CR[�� �ªSOU`S éÙ%�{ÇÁ� 0yC�r IZrRS{U�WHI§CDaHC�U5CDYTP&~ÆaHIGxYZU5C�MOI��A@�PDNTJVIX^�FH@<Ugb1I§@�F[dqE,CRI,aUg[]NOL�@=U5I,IGJVIGaHCDa�xmU�N
N�MOIGL�E,NT^�IÍBHCR@�@<CDJpYZU�CDNOa©r¬?�@�BHCD@<@�CRJpYZU5CRNOaeW�I,L�IÍCR@�PDCRaHdTIGBcU5N¥PDCRaHI�YZL�xOL<N�j�U5WÌM C«YfU5W�IÍE,NOaH@=U5L�YTCDaU5@ANOaß�~AÙc�iSVU�WHCD@�CD@�I,|}FHC�MTYZPDI,aU�U5NfL<I,|}FHCRL�CDa�x�U5WHYZU�U�WHI�F�aHBHI,L<PRQ CDa�xfBHL<CR[�U�jkY�MOIG@�bVIqiÎa�I�YTLmjV^�YTL�xTCDapYTPRCRUuQTr��NZU5I�YTPD@<N¬U�WpYZU�� U`S éÙ?�}Ç �©�T�TSACR@�U5WHI�Im¨VI,E$U5CRMTI�Ò�U5NOJHJ�PDCDa�x�E,NOaHB�CRU5CRNOa<Ó�[]NOL�U5W�I�NTaH@�I$UoNT[VU5FHL<bHFHPRI,aHEGI
@�J�L�I�YZBHCDaHx�S»YTaHB�U5W}FH@�BHIGHaHI,@�U5WHIgIe¨©IGEGU5C�MOI¬E,L<CRU5CRE�YTPV@�JpYzU5C«YZP{xOL5YZBHCDIGa}U�CRa éÙ×r

?ßU5WHCRL�BgL�IG@�FHP�U8EGNOaHEGI,L�a�@8U5W�I������NT[ éÙ×SzBHI,aHNZU5I,B�bQ � ~ éÙc�ir � ~ éÙy�\CR@\NT[HNTb}M CRNOFH@wCDaU5IGL�IG@<U�SZYT@wCRU
xOC�MOI,@`U5W�IL����>NZ[{@�W�N*Eld}@,S*j�WHCDElW�^fY�Q§b1I�U�WHNOFHxOWU&NT[\@<JHL�I,YTBHCDa�x�IGMTI,aU5@Gr Ú WHIA^qNO@<U`[]FHa�BpYT^qI,aUlYTP
YT@<JVIGEGUqNT[�Ù&FHL�xOIGL�@§B�Q apYT^qCDEG@§CD@XU5W�IyYZ@<Q ^�^qIGU�L<Qßb1IGUuj&I,IGa0@�W�N*EldßL<I,xOCRNOaH@Xj�CRU�WJU`S éÙ Â Û>YZaHB
L5YZ^�J�L<I,xOCRNOaH@kj�CRU�W�UWS éÙÁÇ�Û�r Ú W}FH@,SpU�WHI�apYZU�FHL5YTP©BHI,J1I,aHB�I,aHEGI�NT[ � CR@�NOa�UWS éÙ×SHNTL�I,|}FHCRMZYTPRI,aU5P�QOSã éÙ�®»U5WHI�PDN E�YTPØ�<FH^qJeCRa éÙ�r � ~Aã éÙc��CD@�YT@=Q*^q^qIGU5L<CDEZSVYZ@�U5W�I�@<Q @=U5I,^_U5IGaHBH@AU�NvYT^qJHPRCR[�Qva�I,xYZU�CRMTI

���



@�PRNOJ1I,@�~ÆC�r²ITr []NOL�^ @<WHN Eld0[]L�NOaU5@5�mYZaHB�U�N%�»YZU<U5IGa	J1NO@�C�U5CRMTIK@�PDNTJVIG@�~]C�r²ITrÝ@<^�N NTU�W�L�YT^�J�@l�$r sua
U5W�I�E�YT@<ImNZ[�j�WHC�U5I�aHNTCD@�Iv[]NTL�E,CRaHx�~�YZaHB���ú Û�iS&YZJHJHPDCRE�YZU�CDNOa×NT[�U5WHI�CRaH@<U5YTaU5NOa(E�YZPDE,F�PDFH@XQ CDIGPDBH@� ~Aã éÙc��� Iin*JX�"¤A±eã éÙ � �Z¶� �[]NOL�ã éÙ Ç°Û>�"���z �r�¡�I,L<IÖã éÙ � éÙ É ¶*r Ú WHCR@¬CR@�CDaKxON N*B>YTxTL�I,IG^�IGaU
j�CRU�W�a}FH^qI,L<CDE�YZP�E,YTPDEGFHP«YzU5CDNTaH@,r��pNOL�ã éÙ Â Û�SoU�WHIcYTL<xOFH^qI,aU5@�NT[EèoWHIGd}WHPDN�M�YTaHB��&YZd W�NTUK� sOÛZ 
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