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PGH�F]TG�$W�ß�Þ�Ô�Õ�pQn�WXTGJCW�ù�Þ�Ô�ÕåpQnVt�J~L_w
W�a wbSQHbEC°�PGSBw¢��U^L����_F�t S[t9W�°�PGSBw¢�yTGLXU½LXT�UbEGSYß�Þ�Ô�Õ�pQn_�[U^EMS
L_wbWXNB\IS¡�MF]N�{�H�WhwbWXTGJGLXR WXTGH�xzSBw­WXTGJ®H�F]RCF]\�W[wb\I�$a L_w� Ct�O�S-WX\]H�L�JGS��~TGS�Wh�G\�WXFITVU^S�©sU¢��S�©sUbw^WXN�U^L_w
WXH�a L_\I\]Lkx@HB¤
�_t�LXTïW�°�PGSQw��~*�½2� ä�*6½p ���®{9½� ��� {V½= ���®{9½¥ ç�U^LýUbEGS�JGSBNQw��s�MU^FIL_TùL_wbWXNB\ISX� � �~w�H�U®\ILOLX{sHKW[U�U^EMSß]Þ9Ô�ÕåpQnVt1J¬LXw�WXTV�4¦ ½ LXa½U^EMSy�GwbL_��SBw�}MFIU��ú\]SQTG�XU^EB� Û>�¬WX�G��S�WXw�F]TG�7FIT1W®°�PGSBH¢U^F]LXT�UbL�� LXa
UbEGS�a L_w�R.*�½p ��� {V½� ���®{9½= ��� ¦%½���� [y½fF]TªUbEGS�\IF]H�UB��WXTGJ	H�PGN�E>U^E~W[U¡U^EGShNBL_w�wbSQHb��L_TGJGFITG�7WXTGH¢xÀSQw�F]H
{9½¥ �GU^EMS$S ©sU^w^W[NQU^LXw¡NQL_RK�MPMU^SQH+vl½%�W{9½� |~¦>½�WXTMJ�UbEGS$U�xzLCSB\]\IF]�MUbF]N¡NBPGw¢Z_S���L_FIT�UbHY·2½p �>·2½� �x@EML_HbS��~w�H�U�NQLOLXwbJGFIT~W[U^S$F]H2vº½¸ä FIa9UbEGSQ�ªS�©OF]H¢U ç�tKu¡S�©sUB��FIU¡°�PGSBw�F]SBH¡U^EGS � �9í>î9ÿ�ÿ��,L_w^WXNQ\]S
W�U�äåà�ìV�ýì9*6½p ì9·2½z ç t

�Ot�±úa¼U^EGShWXTGH¢xÀSQw-LXa�U^EGS$L_w^W[NB\]S*FIH¯��L_H�FIU^F�Z_S[�¬UbEGS$S�©sU^wbWXNQUbL_w¡NBWX\]\IHY  W[U"¦ ½ ä S�©sU^SQTGJGF]TM�KU^EMSù�Þ9Ô�ÕåpQn¯FIa�TMSBSBJMSBJ¬ç¸WXTGJCL_}MU�W[F]TGH
U^EMS¡NQL_wbw�SBHb��L_TGJMF]TG�hHbSBH�HbFIL_T�{[SQ���Xt¸u�TGNQS¯UbEGF]H½FIH¸JML_TGSX�
F�U@N�EGSBN�{�H¯x@EGSQUbEGSBw"[y½�F]H­U^EMS$JMSBNBw¢�s�MU^FIL_T¦L[a�{9½=

8Mt�´¡H-H�LOL_T¦WXH¯FIU@E~W[H¯a L_PMTGJ	WC�~WXF]w$ä
¦%½�ì�[y½�ç���WXH¯JGSBH�NBwbFI}�SQJ	WX}�LkZ_S$U^EGS$S�©sU^wbWXNQUbL_w¯wbSQUbPGwbTMH
[y½�WXH�UbEGS*wbSB°�PGSQH�UbSBJ	�G\]WXF]TVUbS�©sU�t
±úa�TGL_TGS*E~W[H¯}�SBSQT¦a L_PMTGJ��GU^EMS$°�PGSQw��7FIH@wbSÍn�SQNQUbSBJ�t

�f8



u¯LXU^S�UbE~W[U��MwbL_��SBw�}�LsL_{�{XSBSQ�GF]TM�<WX\]\IL�x@H¯U^L7°�PGSQw��ªUbEGS � �9í_î¼ÿ�ÿ��ùL_wbWXNB\IS�W[U�RKL_H¢U-U�x@FINBS�a L_w
SBWXN�E4���ú°�PGSBw¢�_t

J¼F]TGWX\]\��_�_xzS�S�©O�G\�W[F]T�x@EV��UbEGS�HbFIR�PG\]W[U^FIL_T�F]H­w�SB\�W�U^SBJKU^LyF]TVZXSBw�UbF]TG�hU^EGS��MwbF]RCFIUbFIZXS¡SQTGNBw¢�O�s�
UbF]L_T�a PMTGNQUbF]L_TKLXaâ²¸ÓMÔ¸Õ-t O�S-JGSQ�~TMS�W�RKWXN�EGF]TMS � x@EGFIN�E®F]HÀWXH�WX}�LkZ_S�}MPMU­w�SBNBSQFIZXSBH@WXT®FITG�GPMU
ä�*+p�ì9{ � ç$WXTMJ`W¦H�SBHbH�F]L_T�{XSQ��U^LªSBTGNQw��s�MU�[FE�t<D�EGFIH�RKWXN�EGFITGSK��SBw¢a L_wbRCHhWXT|WXJMJGFIUbF]L_T~W[\
H�U^SQ�
x@EGSQT�S ©MSQNBPMUbF]L_TCE~WXH½SQTGJGSBJft
²¼WXw�HbFITG�$UbEGS�°�PGSBH¢U^FIL_TGH¸F]T�U^EMS+ù�Þ9Ô�ÕåpQn@WXTGJ�U^EMSYß�Þ�Ô�ÕåpQnV� � \ILOL_{�H
a L_wCW>H�UbwbFITG��¦ùLXa¯U^EGS�WX�G�MwbL_�Gw�F�W[UbS7\]SQTG�XU^E � Û_� �ÀWX�M��SBWXwbFITG�>F]TüSBF�U^EGSQw�\]F]H¢U�tGJ~L_wySBWXN�EvH�PGN�E
H¢U^wbFITG�G� � NBL_RC�GPMUbSBHtv5��{ � |¤¦üWXTGJýU^EGSCU�xÀL>SQ\]\]FI�MU^FIN�NBPMw�Z_S7��L_FIT�UbHt·�p��X· � �âx@EGL_HbSK�~wbH¢UNQLOL_w�JGF]TGW[U^ShF]HKv1ä FIa
UbEGSQ�¦S�©OF]H¢U ç t�u¡S�©sUB��FIU-°sPMSBwbFISBH-UbEGS � �9í>î9ÿ�ÿ��ùLXw^WXNQ\]S�W�U�ä�à�ìV��ì9*+p ì9·$zèç�t
´¡H�HbLsL_T<WXH­F�Uz�~TMJGH@WXT7SB\ISBRCSBTVU�H�PGN�E7U^E~W[UzU^EGS*W[TGH�xzSBw�LXamUbEGS�L_wbWXNB\IS-F]Hz��LXHbFIUbFIZXSX� � wbSQUbPGwbTMH
UbEGS®NBLXwbwbSQHb��L_TGJGFITG�	Z[WX\]PMS�¦5t5u¡L[U^SKUbE~W[UhU^EGS®w�PGTGTGFITG�ªUbF]RCS��T½
LXa � �9x@EGSBT`F�U�FIH�S�©OSQNBPMUbSBJ
x@F�U^EªUbEGS�EGSQ\]�	L[a9U^EGS��G\�WXFITVU^S�©sU¡S�©sU^wbWXNQUbL_w-FIH¯UbEGS�w�PGTGTGFITG�KUbF]RCS��¯LXa"���G\]PMH�WXT>W[JGJGFIUbF]L_TGWX\
UbSBwbRÀZ7äå�XÛÅÆ5?v�[ÛÅõmçB%<U^L��GwbLsNBSQHbH@U^EGS*J~W�U�WyL_T<U^EGS*\]FIH�UbH�WXTGJ�N�WX\I\fU^EMS$LXw^WXNQ\]SBHQt

O�S*NQL_RK�GWXwbS�UbEGS*}�SQE~W�ZOFIL_w�LXa�HbS�Z_SBwbWX\â�VWXRCSBH
�_t��_WXRKSÒÑ�p ��x@EGSQwbSªUbEGS	JGSQNBw��s�MUbF]L_T,°sPMSBwbFISBH<WXw�S	WXTMH�xzSBwbSQJ }��,WXTïW[NQU^PGWX\¡JMSBNBw¢�s�MU^FIL_T
LXw^WXNQ\]SX�GWXTGJ<U^EGS*w^W[TGJGL_R�LXw^WXNQ\]S�FIH¯��SBw¢a SBN�U

�Ot��_WXRKS#Ñ � �âx@EGSQwbS�U^EGS�JGSQNBw¢�O�OU^F]LXT�°�PGSBw�F]SQHhW[wbSCWXTGH¢xÀSQwbSBJ�}��>UbEGSC�G\�WXFITVU^S�©sU¢��S�©sUbw^WXN�U^L_wPMHbF]TM��W���SQw�a SBN�U6í_î¼ÿ�ÿ��`L_wbWXNB\IS-PGTVU^FI\ � FIH�WX}G\IS¡UbL�L_PMUb�GPMU¯WXT7W[TGH�xzSBwY¦5t½u�w^WXNQ\]SQH�WXwbS
H¢U^FI\]\½WXH�HbPGRCSBJý��SQw�a SBN�U�W[TGJýa PGw¢U^EGSQw*JGSBNQw��s�MU^FIL_T�°�PGSQwbFISBH�W[wbSCWXTGH¢xÀSQwbSBJ`}V��WXT�WXNQUbP~WX\
JMSBNBw¢�s�MU^FIL_T¦LXw^WXNQ\]SXt

8Mt��_WXRKSÏÑ = �Xx@EGFIN�EyF]H¼WXH£Ñ � }GPOU9x@EGSBw�S­U^EGSÀL_w^WXNQ\]SzF]H¼H�F]R�PM\�W[UbSBJ�PGTVUbF]\ � F]H¼WX}G\]S¸U^L�L_POU^�GPMUW[TªWXTMH�xzSBw"¦ât
�Gt��_WXRKS#Ñ_¥��5x@EMF]N�E�F]H*�G\�W��XSBJýWXHYÑ = }MPMU$H�U^LX�GH®ä }�S�a L_wbSCWXH�{�F]TG�7U^EMS� �LXw�� L_wbWXNB\ISkç�WXH
H�LOLXTªWXH � F]H@W[}G\]S�UbLCLXPMU^�GPOU-W[T¦W[TGH�xzSBw"¦5t

�Ot��_WXRKS¾Ñ%$k�Mx@EGSQwbS�U^EMS�HbSBH�HbFIL_T¦{[SQ�7FIH­TGLXU­JGSBw�FIZ_SQJªW[H­�GwbSQHbNQwbF]}�SBJ�}V��UbEGS�NBw¢�O�OU^L_H¢�OH¢U^SQR
}MPMU¯F]H�w^W[TGJGL_RC\I��N�EGL_HbSQT

�Mt��_WXRKSSÑ å �Mx@EGSBw�S�W � �9í>î9ÿ�ÿ��YL_w^W[NB\]S-F]H@PGHbSQJ
O�S*L_}MHbSBw¢Z_S$U^E~W[U@UbEGSh�MwbL_}~W[}GF]\IFIU��CU^E~W[U+E�½>��E�F]T<�VWXRCSYÑ�p�FIH�S�©MWXNQUb\I�1�G@X�"?��stz±�TGJMSBSBJf�

�VW[RKS�Ñ�py�MwbLkZsF]JGSQHKU^EMS	WXJMZXSBw�H^WXw¢�vx@F�U^EüU^EGS¦wbS�W[\���\IFIa S®H�SQU�U^F]TM�Gtï´-HCPGHbPGWX\��ÀxzSª}�L_PGTMJvU^EMS
JGF��fSQwbSQTGNBS$LXa��GwbL_}GWX}GF]\IFIUbF]SBHz}�S�U�xÀSQSBTÒÑ�p�W[TGJÒÑ å tD�L��_L<a wbL_R Ñ¯p�U^L�Ñ � �5xÀSKE~W�Z_SCU^L�}�L_PMTGJýUbEGSK�MwbL_}~W[}GF]\IFIU���U^E~W[U$U^EMSBwbSCF]H$W<RKFIHbRKW[U^N�E}�SQU�xzSBSQTüUbEGS��M\�WXFIT�UbS�©sU��úS�©sU^wbWXNQUbL_w$WXTGJ�UbEGS�JMSBNBw¢�s�MU^FIL_T�L_wbWXNB\ISXt¢J¼FIwbH�U$TGL[U^F]NQSCUbE~W[U$U^EGSKJGS��
NQw��s�MU^FIL_T�WX\]�XL_wbF�U^EGR H�EGL_PG\IJ�JMSQ�~TGF�U^SQ\I�¦N�EGSBN�{	UbE~W[U�UbEGS��~wbH¢U*NBL_RC��L_TGSBTVU�L[a¸UbEGSyNBFI�GEGSQw�U^S ©sU
JGPM\I�®}�SB\IL_TG�_H­UbLyU^EGS�NQPGw�ZXS�WXTMJ�FIH@WXT<SB\ISBRCSBTVU@LXaâL_wbJMSBw
ámt¸u-U^EGSQw�x@FIHbSX�GUbEGSBw�S*F]H�WywbFIHb{CU^E~W[U
UbEGS<S�©sU^wbWXNQUbL_w�wbSÍn�SQNQUbHKW>NQF]�GEGSQw�UbS�©sU��½x@EGF]\IS7FIUyFIHyNBL_w�wbSQNQU^\��|JGSQNBw¢�O�OU^SBJft,ã�w^W[T�UbSBJ`U^EMF]HB�½xzS
L_TM\I�|EGWkZXS7U^L1NBL_TMHbF]JMSBw�U^EMS��MwbL_}~W[}GF]\IFIU��1U^E~W�UyU^EGS7S ©OUbw^WXN�U^L_w�w�SÍn�SBN�U^HCW	NBLXwbwbSQNQUCNBFI�GEGSQw�U^S ©sU
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* ½ �Öä�* ½p ì9{ ½� ì9{ ½= ì9{ ½¥ ç�t�D�EGSQwbSCWXw�S�U�xzL�N�WXH�SBHB�âJGSQ��SQTGJGF]TM�¦L_T>x@EGS�U^EGSQw®ä�* ½p ì9{ ½� ç�WXTGJ,ä�*+p ì�{ � çSQTGNBw¢�O�OUzUbEGS@H^WXRCS­Z[WX\]PGS�LXw
TGLXU�t�O�S­�~w�H�U¸NBLkZXSBw½U^EGS@HbSQNBL_TMJ�N�W[HbSXt9ø5S�U�¦ ½ }�S�U^EGS�JMSBNBw¢�s�MU^FIL_T
LXa�* ½p PMTGJGSBw¡U^EGSh�GwbFIRKF�U^FIZXS$²zÓOÔzÕ.HbN�EMSBRCSXt�D�EGS�HbFIUbP~W[UbF]L_T�U^E~W[U¡xÀShx@F]HbE¦U^L7W�Z_LXF]J	NBWXT>}�S
JGSQHbNQwbF]}�SBJªWXH�a L_\]\ILkx@H
�_t­UbEGS�Z[WX\]PGS�L[aX  W[UY¦%½¬FIH¯H�SQU¡W[U6��½
�Ot�\ISQUY[y½´�§ÿ�& ÷ ä�{9½= ç�¨OU^EGS�Z[WX\]PMS�LXaX�õW[U�ä�*�½p ��� {V½� ���®{9½= ��� ¦%½���� [y½�ç�FIH�\�W[UbSBw�H�SQU¡W[U"{9½¥ t

D�EGShNBL_TMJGFIUbF]L_T~W[\��GwbLX}~WX}GFI\]FIU���LXa¼UbEGS$HbSBNQL_TGJ	F�U^SQR¦�~L_TMNBS*U^EGS*�~wbH¢U-EGWX�G��SBTGHQ��FIH¡}�L_PGTGJMSBJª}V�p
� 9 â t O�S	UbPGwbTïUbLüUbEGS	�~w�H�U�N�WXH�SX�¯x@EGSBw�S�UbEGS>JGSBNQw��s�MUbF]L_T LXa®ä�* ½p ì�{ ½� ç�PMTGJGSBw7UbEGS>�GwbFIRKF�U^F�Z_S²¸ÓMÔ¸Õ�H�N�EGSBRCS�SB°�P~W[\]HÀUbEGS�JGSQNBw��s�MUbF]L_T�¦<LXazä�*+p�ì9{ � ç�t½þ¡SQwbS[�MU^EGS¡ZXW[\]PGS¡LXa� �ä
¦fç½F]HzF]RC�G\]FINBFIUb\I�NQL_TGH�Ubw^WXFITGSBJ1}V�ªUbEGSyWXH�HbPGRC�MUbF]L_T	UbE~W[U�*ØF]H�W®NQF]�GEMSBw�UbS�©sU*LXa½U^EMS�U^SQH�U*RCSBHbHbWX�_S�[FE�t�J~L_w¢U^PO�
T~W�U^SB\��_� � E~WXH�WX\IwbSBWXJM��a L_PGTGJ	UbEGS�JGSQNBw��s�MUbF]L_T>L[a�ä�*+p ì9{ � ç¡FITªU^EGFIH-NBWXHbS�WXTMJ��fU^EMSBwbS�a L_wbS[�fU^EMS�G\]WXF]TVUbS�©sU��úS�©sU^wbWXNQUbL_w�F]H�TGL[U¡NBWX\]\ISBJ�t
´-\�U^L_�_S�U^EGSQwB�MxzS$E~W�Z_S*}�LXPGTGJGSQJ¦U^EMS$�MwbL_}~W[}GF]\IFIU���U^E~W�U¯UbEGS*�G\�W[F]TVU^S ©OU¢��S ©OUbw^WXN�U^L_w�FIH­x@wbL_TM�

}V� Ú á� 9 â th÷�F]HbNBWXwbJMF]TG��UbEGSyNBLXwbwbSQHb��L_TGJGFITG�<S�©OSBNQPMU^FIL_TGH*LXa¸�VWXRCSBH¾Ñ�p-WXTGJôÑ � \]SBWXJGH�U^L7��SBw¢a SBN�UH�F]R�PG\]W[U^FIL_T�t�D�EsPMH¯UbEGS*�GwbL_}GWX}GF]\IFIUbF]SBH¸U^E~W�UNÑ�p@WXTMJ�Ñ � L_PMUb�GPMU@L_TMS$JMF���SBw�}V��W[U@RCL_H�U Ú á� 9;â tD�EGS�HbF]R�PG\�W[UbF]L_T,F]T��VWXRCS�Ñ = FIH���SBw¢a SBN�UªH�F]TGNQS�F�U�N�WXTGTMLXU�NBL_TM¥GF]NQU<x@F�U^E U^EGS�F]RC�G\]FINBF�UNQL_TGH�Ubw^WXFITVU¡NQL_RCF]TG��a w�L_R UbEGS$WXHbH�PGRK�OU^F]LXT<UbE~W[U"* FIH@WyNBF]�MEGSBw¢U^S�©sU¯LXaâU^EGS�UbSBH�U¯RCSBH�H^WX�_S�[FE�t
±�TGJMSBSBJf�´¦®N�W[TGTGLXUz}�S¯�~WXw¢UÀL[amWh°�PGSQH�UbF]L_TCU^LhUbEGS¯HbF]R�PG\�W[UbSBJ�Z_SQwbHbFIL_TGHzLXa� .L_w����Vx@EGSBw�S2¦®FIHB�
WXH�JMSQ�~TGSQJªW[}�LkZ_S[�MU^EMS�JGSBNQw��s�MU^FIL_T7LXaÀä�*+p�ì9{ � çzPGTGJGSQw­U^EGS��MwbF]RCFIUbFIZXS-²¸ÓMÔ¸Õ�H�N�EGSBRCSXt½D�EGFIH­F]H}�SBNBWXPGHbS � E~WXH@S�W[wb\]FISBwÀa LXPGTGJ<U^EGS*JGSQNBw��s�MUbF]L_T�LXa­ä�*+p ì�{ � ç tD�L*�_L�a w�L_RdÑ = UbLYÑ ¥k�_xzS"n�PMH�U½E~W�Z_S�UbL$S ©ONB\]PMJGS�U^EGS�S�Z_SBTVUzLXa��GwbLX}~WX}GFI\]FIU��S� ½ � ^�_G`�` aßb ä � ç
UbE~W[U � E~W[H�NBL_w�wbSQNQU^\��	JGSQNBw¢�O�OU^SBJ,ä�*+p�ì9{ � ç¡}�S�a L_wbS�FIU�H¢U^L_�MHBt$D�EGF]H�}�L_PGTMJGH�U^EGSyJMF���SBwbSQTGNBS�LXaUbEGS*�GwbL_}GWX}GF]\IFIUbF]SBH¸U^E~W�U¡SBWXN�E��VWXRCS�L_PMU^�MPMU^H@L_TGS[t
D�EGS�HbFIR�PG\]W[U^FIL_TKFIT®�VWXRCS¾Ñ&$�F]HÀ��SBw¢a SBN�U@PGTG\]SQHbH­F�U­NQL_TM¥~FINQU^Hzx@FIU^E®UbEGS�FIRK�G\IF]NQFIU½NBLXTGH�Ubw^WXFIT�U

L_T-  NBL_RCF]TG�ya w�L_R�U^EGShWXH�HbPGRC�MU^FIL_T<U^E~W[U2* F]H¯WKNQF]�GEMSBw�UbS�©sU�L[a
WyU^SBH¢U�RCSBH�H^WX�_S�[FE�t�ømSQU+¦
}�S�U^EGS@JGSQNBw��s�MUbF]L_TKLXai*+p¼PMTGJGSBw½U^EMS¯�MwbF]RCFIUbFIZXS­²¸ÓMÔ¸ÕvHbN�EMSBRCSXt
D�EGS¯NBL_TO¥~F]N�UzNBWXT�L_TG\��yLONQNBPGw
F�a@¦¦F]H�°�PGSBw�F]SQJ�UbL� �tzÓOF]TMNBSYÑ = E~WXH¯WX}�L_w�UbSBJ<}�S�a L_wbSQE~WXTGJf�GU^EGFIH�N�WXTGTMLXU¯E~WX�G��SBT�tD�L��_L�a wbLXRàÑ&$­U^LiÑ å �OL_TGS£n�PGH�U�TMSBSBJMH­U^L�SQH�U^FIR�W�U^S¡UbEGS-�MwbL_}~W[}GF]\IFIU��yU^EGW[UÀUbEGS � �9í_î¼ÿ�ÿ��â�L_wbWXNB\IShw�SQUbPGwbTGH�WCx@wbLXTG�7WXTGH¢xÀSQwBt�ÓOF]TGNQShF�U-FIH¡°�PGSQwbFISBJüä �_ÛÅÆ»?ù�[Û)õmç@UbF]RCSBHQ�¬UbEGF]H¯F]H¯}�L_PGTGJGSQJ
}V�ýäå�XÛÅÆ5?v�[ÛÅõmç ô �

J¼F]TGWX\]\��_�fxzSKEGWkZXS�}�L_PGTGJMSBJýUbEGS�JGF���SBw�SBTGNQSK}�SQU�xzSBSQT�U^EMSKw�SBHb��SBN�U^F�Z_S��MwbL_}~W[}GF]\IFIU^FISBH¯U^E~W[UÑ�p�WXTGJ�Ñ å L_PMU^�MPMU@L_TGS*}V��¤ � ½ ? Û)Ä� q â ? ä �_ÛÅÆ4?,�[Û)õ5ç ô �
D�LyNQL_TGNQ\]PGJGS[�MNQL_TGHbFIJGSBw­UbEGS��Gw�L_}~WX}MF]\]F�U��yU^E~W�U�Ñ å L_PMUb�GPMUbH­L_TGS[t
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