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D#E3FG�HIGKJ�LNM=OG�PRQSG�TSUWVXQSY'QZG�T
G'[�Y'\]T^Y	_`T3acbdH�e9UWTSQ^fX_`G

g4h U]ijG'[%kl\]PnmoG
p \WqRqnU h [%moG h G�Y E G h Y E GrP�sXtXJ]tuJ=Lv\]U3w_o[�x�yXyuz{L|J]}+q`\]VXG�a

~7�����'���R�W�W� D#E G=QZP`Y'U h�h G�Y0[�_`a�G
U]��q9UWQSPX[�G h a�Q^a�UWPRG
UW�K[ E GCHIUuaj[7Y'UWHIHIUWP�acUX_ h Y	G�U]��eR_RVua�QSP
QSHIqnG h \][�QS�WG{TS\WPRVW_`\WVWG�a'����P�[ E QSa�Y'UWPu[�G'�d[��o\]PdbI�dQZP`m7U]��ac[�\][�Q^Y{Y'UomoG�Y E G�Y��dQZP`V�Y'\Wq`\]e`TZG�U]��mRG	[�G�Y0[�QZPRV
q9U][�G'Pu[�Q^\]Toe`_RVXa4\][4Y	UWHIqRQSTSG#[�QSH+G�Q^a$�&G'T^Y	UWHIGX� D#E Q^a$q`\WqnG h q h G�a�G'Pu[�a$\�ac[�\�[�QSY#moG�eR_RVXVWQSPRV�[�G�Y E PRQSfu_RG
��U h [ E G�moG	[�G�Y0[�QZUXP�UW��QZPnY	U h�h G�Y0[+\WY'Y'G�a�acG�a�[�U�HIG'HIU h b���mRG h G	��G h G'PnY	G�a�U]�%QSPd��\]TSQSm�qnUXQZPu[�G h a��0� D#E G
\WP`\]TSboacG�m*TS\WPRVW_`\WVWGIQ^a�\Ca�_Re`a�G	[�UW�{�{� D#E G7[�UdUWT4Q^a�en\Wa�G�m UWP¡\=aj[�\�[�Q^Y�\WP`\]TSboacG h G	�d[�G�P`moG�m ��QZ[ E
\Xa�a�G h [�QSUWPna¢QSP`a�G h [�G�m7QSP£[ E G�e9Uomob7UW�l[ E G�q h UXV h \]H��$¤�a�acG h [�QZUXP`a�\ h G{UW��[j�&UI�dQZP`m`a'¥

¦ aj[�\�[�QSY�\Xa�a�G h [�QSUWP`a#\W_o[�UXHI\][�Q^Y'\WTZTSb��WG h QZ§`G�m¨edb�[ E G�\]P`\WTZboa�G h �
¦ mobdP`\]HIQ^Y�\Wa�acG h [�QZUXP`a¢[ h G�\][�G�m£\Wa�\Xa�a�_RHIqo[�QZUXP`a#edb�[ E G�\WP`\]TSboacG h �

D#E G�[�G�Y E P`QSfu_RGImoG�\WTSaK��QZ[ E mobdP`\WH+Q^Y'\WTZTSbC\]TSTSUdY�\�[�G�m=m`\�[�\£ac[ h _`Y0[�_ h G�aK\]P`m�Q©[�Q^a�\WY�Y	_ h \�[�G�G�PRUW_RV E
[�U E \]P`mRTZG�Y'Q h Y	_RT^\ h ac[ h _`Y0[�_ h G�a��
ª
«u¬@­�®�¯ ��°��W� aj[�\�[�Q^Y£moG'eR_`VWVWQSPRVn�¢ac[�\�[�QSY�\WP`\]TSboacQ^a'�±q h UXV h \]H²�WG h QZ§nY�\�[�QSUWPl�4mR\]PRVXTZQSPRV q9UWQSPX[�G h a'�
\Xa�a�G h [�QSUWP¨e`\Wa�G�m£moG�eR_RVWVXQZP`V`�R³%Uu\ h G{TSUWVXQSY
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� �« � k�� _o[�QSTZQ^a�\�[�QSUWP�QSP`Y'U h�h G�Y0[�GCmRGCqnUXQZPu[�G'_ h a�G�aj[7_`PRG�moG�a7a�UW_ h Y	G�a�m�� G h�h G�_ h a�TZG�a�qRTS_`a
h OG�q`\]P`mR_RG�a�m`\]P`a7TZG�a�T^\]PRVu\]VWG�a�QSH+q#OG h \�[�Q©��a����{\WP`a£Y	G�Y'UWPu[�G'�d[�GW�#[�UW_o[£�±OG h Q©§9Y'\�[�G'_ h ac[�\][�Q^fu_RG�moG
Y'UomoG�Y'\Wq`\]e`TZG�moG�m¢OG	[�G�Y	[�G h moG�a�G h�h G�_ h a#q9U][�G'Pu[�QSG'TSTSG�a F\ITS\�Y'UWHIqRQSTS\][�QSUWP
G�aj[�e`QZG�Pu�XG'Pd_3�%�¢G	[K\ h [�Q^Y	TSG
q h OG�acG�Pu[�G$_RPRG$[�G�Y E PRQ^fu_RG±moG4m&OG'e9UWVu\]VWG$ac[�\�[�QSfu_RG±qnUX_ h T^\�m¢OG	[�G�Y	[�QSUWP�m�� \WY'Y FG�a9QSP`Y	U h�h G�Y	[�a F\#T^\�H�OG'HIUXQ h G
� m&OG h OG'��OG h G'PnY	G�a@moG±qnUXQZPu[�G�_ h a3QSPu��\WTZQ^moG�a��0�$k3G±TS\WPRVX\WVWG4Y	UXP`a�QSm&OG h OG�G�aj[�_RP�a�UW_`a��¿G'P`a�G'H�eRTZG4mRG#�{�Æk�� UW_o[�QZT
G�aj[�e`\XaoOG�a�_ h _RP
\]Pn\]TSbda�G'_ h ac[�\][�Q^fu_RG�OG	[�G'P`mR_¨q`\ h moG�a�\Xa�a�G h [�QSUWPna&fu_RQ�acUXPX[%moG�moG�_o�7[jbdq9G�a�¥

¦ TZG�a%\Wa�a�G h [�QSUWP`a#ac[�\�[�QSfu_RG�a�fu_RQ3acUXPu[#�¢OG h QZ§�OG�G�a&\]_o[�UWH�\�[�QSfu_RG�HIG'Pu[�q`\ h T�� \WP`\]TSboacG�_ h �
¦ TZG�a%\Wa�a�G h [�QSUWP`a E bdqnUW[ E OG'[�Q^fu_RG�a#fu_RQla�UWPu[#[ h \]QZ[ROG�G�a#Y	UXHIH+G�moG�a E buq9U][ E3FG�acG�a¢qn\ h T�� \WP`\]TSboacG�_ h �

k�\�[�G�Y E PRQ^fu_RG�q h G�P`m�G�P¨Y'UWHIqo[�G�TSG�a#aj[ h _nY0[�_ h G�a¢moGKmoUXPRP#OG�G�a&\]TSTZUX_&OG'G�a±mobdP`\WHIQSfu_RG�H+G�Pu[&G'[&G�TZTSG{G�aj[
a�_���a�\]HIHIG'Pu[�q h OG�Y	Q^a�G{q9UW_ h [ h \WQ©[�G h TSG�a�ac[ h _`Y0[�_ h G�a�Y	Q h Y	_RT^\]Q h G�a'�
� ¯ ��� ­ ��� �« � m&OG�enUXVX\WVWG�ac[�\�[�QSfu_RGX�4\]P`\WTZboa�G7ac[�\�[�QSfu_RGX���±OG h Q©§9Y'\�[�QZUXP¡moG7q h UXV h \]HIHIG�a���q9UWQSPu[�G'_ h a
q9G'PnmR\]Pu[�a��Rm&OG�enUXVX\WVWG�q`\ h \Wa�a�G h [�QSUWP`a��dTZUXVWQ^fX_`GKmRG�³%UX\ h G
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D#E G�HIUW[�QS�Æ\][�QSUWP£��U h [ E G��&U h ��moG�a�Y h QZe9G�m¨QSP¨[ E Q^a�q`\]q9G h Y'UWHIG�a&� h UWH [ ERh G'GKUXe`acG h ��\][�QSUWP`a�¥
¦<; UXac[K��QSmoG�TZb
_nacG�mCq h UWV h \WH+HIQSPRV�T^\]PRVX_`\]VXG�a�\]TSTZU���G'�oqRTZQ^Y	QZ[KqnUXQZPu[�G h HI\WPRQSqR_RT^\�[�QSUWPna'� D#E G
G	�oq h G�a�acQS�WG�PRG�a�a�q h U��uQ^moG�m�edb�a�_`Y E ��G�\�[�_ h G�a$QSa�\WqRq h G�Y'QS\][�G�m�edb�H�\]Pdb�q h UWV h \WHIH+G h alenG�Y'\W_`acG
Q©[%H�\W�WG�a#q9UXa�a�QZeRTSG�[�U�H�\Wac[�G h TZU�� TZG��WG�T3moG	[�\]QSTSa�\WenUX_o[%HIG'HIU h b7\]TSTSUdY�\�[�QZUXP£\WP`m h G'_nacGX�$³�U �
�¢G��WG h ��[ E G�G	�oqRTSQ^Y	QZ[4_`acG#UW�9q9UWQSPu[�G h a�Y'\WP�e9G%fu_RQZ[�G%a�_Reo[�TSG%\]Pnm�G h�h U h q h UWPRGX���¿[4Q^a$�&G'TSTR�dPRU���P
[ E \][%UWPRGKUW��[ E G�HIUXac[�Y'UWHIHIUWP�acUX_ h Y	GKU]��eR_RVXa%QZPC��Q^a#[ E G�QZPnY	U h�h G�Y0[#_`a�GKU]�$qnUXQZPu[�G h a��

¦ ��bdP`\WHIQSYKmoG�eR_RVWVXQZP`V�[�UuUXTSa#\ h G{�WG h b�\WY�Y	_ h \�[�G%[�U+TSUoY'\][�G�G h�h U h a±QZP£q h UWV h \]H�a¢enG�Y'\W_`acG{[ E G'b
E \Æ�WG&\WY�Y	G�a�a [�U%[ E G¢G'�R\WY0[$aj[�\�[�G±U]�`[ E G¢H+G�HIU h bW� D#E G'Q h �&G�\W�uP`G�a�a3Q^a3[ E \�[�[ E G�b�\ h G4G	�oG�Y	_o[�QZUXP
moG'q9G'PnmoG'Pu[&\WP`mIQZ[±QSa±PRU][¢qnUua�a�QZe`TZG%QSP�VWG�PRG h \]TR[�UK[�G�aj[#\]TSTRG	�oQ^aj[�QZP`V�G	�oG�Y'_o[�QSUWPna�U]�3\�q h UWV h \WH��
= P
[ E G�UWq`qnUuacQZ[�GX�9ac[�\][�Q^Y�Y	UomoG�Y E G�Y��XG h a�qnG h ��U h H-\]P
G'� E \]_`ac[�QS�WG��WG h QZ§nY'\][�QSUWP
U]��q h UWV h \WH�a
\�[�[ E G�Y	Uuaj[�U]�$acUXHIGK\WqRq h UÆ�oQZH�\�[�QZUXP`a��

¦ ��P7moG�eR_RVWVXQZP`V`�d\���QSmRG�a�q h G�\Wm+[�G�Y E PRQ^fu_RG�Q^a±[ E G{_`acG{U]�3\Wa�a�G h [�QSUWP`a±QZP`a�G h [�G�mIQZP�[ E G{enUomob�UW� \
q h UWV h \]H [�U�a�qnG�Y	QZ��b¨QZ[�a�G'�oqnG�Y0[�G�m�enG E \Æ�dQZU h � D#E G�QZHIq9U h [�\WP`Y	G�UW��\Xa�a�G h [�QSUWPna¢QSPCmoG�eR_RVWVXQZP`V
QSa�mRQSa�Y	_`a�a�G�m�QSP�>©x�z@?º�BA�G h QZ§nY'\][�QSUWP�UW�n\Wa�a�G h [�QSUWP`a�QSa�VXG'PRG h \WTZTSb�moUWPRG&edb�\�[ E G�U h G'H�q h U��WG h \]Pnm
Y'\WPCenG+\��XG h b�[�QSHIG+Y'UWP`a�_RHIQSPRV�[�\Xac�@��¤�P=QSHIqnU h [�\]Pu[{Y E \WTZTSG'PRVXG�Q^a%[�U�§`P`m�\�Y	UXH+q h UXH+Q^a�G
enG'[j�¢G�G'P [ E G7G'�dq h G�a�a�QZ�XG'PRG�a�aKUW�#[ E G£\]P`\WTZboa�G�m*q h UWq9G h [�QSG�a�\WP`m*[ E G7H+G�Y E \]P`QSa�\�[�QZUXP*UW��[ E G
\]P`\WTZboa�QSa��

D#E G=VWUu\]T%UW��[ E G=[�G�Y E PRQ^fX_`G�moG�a�Y h QSenG�m QZP [ E Q^a7qn\]q9G h QSa�[ E G moG	[�G�Y	[�QSUWP�U]��QSP`Y'U h�h G�Y0[7HIG'HIU h b
\XY'Y'G�a�acG�a�[ ERh UW_RV E moG h G	��G h G�P`Y	QSPRV�QSPd�Æ\WTZQ^mIq9UWQSPX[�G h a'��¤�q9UWQSPu[�G h H�\Æb�e9G%QSPd�Æ\WTZQ^m�e9G�Y�\]_`a�G�Q©[ E \Wa±PRU][
e9G'G�P
QZP`Q©[�QS\WTZQ^acG�m£U h e9G�Y�\]_`a�G�Q©[ h G'��G h a#[�U�\�HIG�H+U h b7TZUoY'\][�QSUWP�� E Q^Y E
E \Wa%enG�G'PCmoG�\]TSTZUoY'\][�G�m � D#E G
H�\WQZP¨��G�\][�_ h G�a#UW��[ E G�moG'e`_RVWVXQZPRV+[�G�Y E PRQ^fu_RG�moG�a�Y h QSenG�m¨QSP¨[ E Q^a�q`\WqnG h \ h G{[ E GK��UWTSTSU���QZPRVn¥

¦ �¿[%QSa�\]eRTSG�[�U�moG	[�G�Y	[�QZPnY	U h�h G�Y0[#_`a�GKU]�$qnUXQZPu[�G h a#��QZ[ E QZP h G�Y	_ h a�QZ�XG�m`\�[�\Iac[ h _`Y0[�_ h G�a��
¦ �¿[%QSa���U h HI\WTZTSb�e`\XacG�m¨UXP£\���P`\�[�_ h \WT^�¢UXqnG h \][�QSUWP`\WT3acG�HI\WPu[�Q^Y'a&U]��[ E G�T^\]P`VW_`\WVWGW�
¦ �¿[%U�C@G h a�\]P£QZPu[�G h \WY0[�QZ�XG�\Wa�acG h [�QZUXP��ºen\Wa�G�m�QSPu[�G h ��\WY'G�[�U+[ E G�_nacG h a��
D#E Q^a%Y'UWPu[ h \Wac[�a¢��U h QSP`ac[�\WP`Y	GK��QZ[ E2D.E@F4G >Zx�t6?3� E QSY E�h G	[�_ h P`a#�#\ h PRQSPRVXa#Y'UWP`Y'G h PRQZP`V�[ E G�_`a�G�UW�

_`PRQZP`Q©[�QS\WTZQ^acG�m*�Æ\ h Q^\]e`TZG�a{e`_o[�moUdG�aKP`U][�Y E G�Y��=moG h G	��G h G�P`Y	G�a�U]�#qnUXQZPu[�G h aKQSP h G�Y	_ h a�QZ�XG+mR\][�\
ac[ h _`Y �
[�_ h G�a�� D U�UW_ h �uP`U���TZG�moVWGX�]PRU���U h H�\]TRmRG	§`PRQZ[�QSUWP�UW�@[ E G D.E�F4G Y E G�Y��WG h�E \Wa�e9G'G�P�qR_ReRTSQSa E G�mIG'QZ[ E G h �

= ��Y'UW_ h a�G�PRUIaj[�\�[�QSY�qnUXQZPu[�G h \]P`\WTZboa�QSa&Y'\WP�enGKY	UXHIqRTZG'[�GK\]P`m7�¢GKmoG�Y	Q^moG�[�U�G h�h UWP�[ E GKY	UXP`acG h �
��\][�QS�WG�a�QSmoGX¥4�&G�a E U��)[ E \][%[ E G�G	�oG�Y'_o[�QSUWP�UW�$\Iq h UWV h \WH [ E \][ E \Xa�q`\Wa�a�G�m¨UW_ h Y E G�Y��dQZP`V+q h UoY	G�a�a
Y�\]PRP`U][�TSG�\Xm*[�U=\WP¡QZPnY	U h�h G�Y0[�q9UWQSPu[�G h moG h G'��G h G'P`Y'GW� D#E G h G�fu_RQ h G�m \]q`q h UÆ�oQSH�\�[�QSUWP HIG�\WP`a�[ E \�[
UX_ h Y E G�Y��WG h Y'\WP h G'[�_ h P¨�#\ h PRQSPRVXa#Y'UWP`Y'G h PRQZP`V+a�\���GKq h UWV h \WHIa��

H �WG'P QZ��Q©[IY'\]P`PRU][�e9G7Y	UXHIqRTZG'[�GX�$a�_`Y E \£[�UdUXT±H�_naj[�e9G7\Xa�\WY�Y	_ h \�[�G�\Wa�q9UXa�acQSeRTSGW� D#E G�_`a�G h
�&UW_`TSm+U][ E G h ��Q^acG�e9G�a��&\WH+q9G�mI��QZ[ E a�qR_ h QSUW_`a��#\ h PRQSPRVXa�\WP`m+[ E G�[�UdUWTn�¢UX_RT^m�e9G%UW�@TSQZ[c[�TSG E G'TSq3�$��P
qn\ h [�Q^Y	_RT^\ h ��[ E G¢[�UdUWTdH�_`aj[�e9G&\WeRTSG±[�U h G	[�_ h P�_`a�G	��_RTdQSPo��U h H�\�[�QSUWP+\]e9UW_o[ h G�Y	_ h a�QZ�XG±mR\][�\�aj[ h _`Y	[�_ h G�a
QSP£[ E G E G�\]ql� D �¢U�a�QZVXPRQ©§9Y'\]Pu[#��G�\][�_ h G�a#UW��UX_ h Y E G�Y��WG h ��QZ[ E�h G�a�qnG�Y0[�[�U�mR\][�\�ac[ h _`Y0[�_ h G�a�\ h G�[ E G
��UXTZTSU���QSPRV`¥
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¦ �¿[¨Q^a¨\WeRTSG
[�U�[ h G�\�[ h G�Y	_ h acQS�WGCm`\�[�\�aj[ h _`Y	[�_ h G�a7QZP \ PRUWP)_RPRQZ��U h H �#\Æb<��QZPnmoQSY�\�[�QZPRVn�#��U h
G	�R\]HIqRTSGW�u[ E \�[%\�q9UWQSPu[�G h ��\ h Q^\]eRTSG�� h G	��G h a±[�U�[ E G�[�\]QST9UW�3[ E G{TSQSac[�� E Q^Y E Q^a&\WTSa�U�q9UWQSPu[�G�m�[�U
edb¨\]P`U][ E G h ��\ h QS\WeRTZG��R�0�

¦ �¿[±Q^a4\]eRTSG#[�U E \]P`mRTZG%Y'Q h Y	_RT^\ h TSQ^aj[�a���Q©[ E UW_R[±QZPu[ h Uomo_`Y'QZP`V�acqR_ h QSUW_`a�\WTZQ^\Wa�G�a$e9G	[j�&G'G�P�moQ C9G h G�PX[
\WmRm h G�a�a�G�a&QSP¨[ E G�TSQSac[��

� _`Y E \WY�Y	_ h \WY'b E \Wa&\�q9U][�G�Pu[�Q^\]TSTZb E QSV E Y	UWHIqR_R[�\�[�QZUXP`\]T@Y	Uuaj[�����P¨U h moG h [�U+moG�a�QZVXP7\ h G�\]TSQSac[�Q^Y#[�UdUXT �
�&G E \Æ�XG¢[�U�§`P`mI\�Y'UWHIq h UWHIQ^acG#e9G	[j�&G'G'PIG ��Y'QZG�P`Y	bI\]Pnm+\XY'Y'_ h \XY	bX�
	*G�Y E UdUXa�G�\��`G	�oQSeRTZG%a�UWTS_o[�QZUXP
edb*U�C@G h QZP`V=\]P QSPu[�G h \WY	[�QS�WG�QSPu[�G h ��\XY	G�[�U
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�QSVW_ h GIx � ¥$klUoY'\]TSQ^a�\][�QSUWP7UW��[ E G�G h�h U h �

H \WY E �dQZPnm�U]�l\Xa�a�G h [�QSUWP E \Wa¢Q©[�a¢a�qnG�Y	QZ§nY{_`acGX� � [�\][�Q^Y�\Wa�a�G h [�QSUWP`a¢\ h G%_`a�G�m�edb+[ E G�q h UWV h \WH+HIG h
[�U
�WG h QZ��bC[ E \�[�\�q h UXqnG h [jb E UWT^mRa�\][�acUXH+G�q h UXV h \]H q9UWQSPu[�� ��bdP`\WH+Q^Y�\Xa�a�G h [�QSUWP`aK\ h G�_`a�G	��_`T4[�U
UXe`a�G h �WG�[ E G�QZP �n_RG'P`Y'G�U]�{\�q h UWq9G h [jb�� h UWH�\�q`\ h [�QSY'_RTS\ h q h UXV h \]H²qnUXQZPu[�� 
R_ h [ E G h H+U h GX��[ E G'b
G�aj[�\]eRTSQ^a E \+TZQSPR�£enG'[j�¢G�G'P
ac[�\�[�QSY�mRG'eR_RVXVWQSPRV�\]P`m�mobdP`\WHIQSY�moG�eR_RVXVWQSPRV`� �{bdP`\]HIQ^Y�\Wa�acG h [�QZUXP`a#Y'\WP
e9G±_nacG�m�[�U�Y E G�Y��{QZ�`a�UWHIG4q h UWq9G h [�QSG�a E UWT^mKU h QZ�`a�UWHIG4qRQSG�Y'G�a3UW�RY	UomoG¢\ h G4\XY'Y'G�a�acG�m�\][ h _RPK[�QSHIGW� 	�G
e9G'TSQSG'�WG�[ E \][#[ E Q^a&QZPu[�QSH�\�[�G{QSPu[�G'V h \][�QSUWP�UW��aj[�\�[�QSY�\]P`\WTZboa�QSa&\]Pnm�mobdP`\]HIQ^Y{\WP`\]TSboacQ^a4Q^a#\�a�QSVWPRQZ§nY'\WPu[
\Xmo��\]Pu[�\WVWG�U]��UW_ h � h \]HIG'�&U h �@�
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��P > � ?¿� ��_nY'\Wa�aoOG�q h UWq9UXa�G�aK\�Y	T^\Wa�a�Q©§nY�\�[�QZUXPCU]�#moG'eR_`VWVWQSPRV£[�UdUXTSa�� = _ h �&U h �
Y'\WP�e9G�Y	T^\Wa�acQZ§`G�m�QSP
E G h � h \WHIG'�&U h �*\Xa+\ Jc�XG h Q©§9Y'\�[�QZUXP¡��QZ[ E h G�acq9G�Y	[�[�U a�q9G�Y	QZ§nY�\�[�QSUWPna2L�aj[ h \][�G'VXbW� ��P UW_ h a�G	[�[�QSPRV`�
a�q9G�Y	QZ§nY�\�[�QSUWPna�VX\][ E G h [ E G�\]�oQZUXHI\][�Q^a�\][�QSUWP£U]��q9UWQSPX[�G h \WP`\]TSboacQ^a%\WP`m¨[ E G�mRbuPn\]HIQSY�\Wa�acG h [�QZUXP`a�\Wm �
mRG�m edb�[ E G¨q h UXV h \]HIHIG h ����P [ E Q^a�q`\ h [�Q^Y	_RT^\ h moG'eR_`VWVWQSPRV=ac[ h \�[�G'VXbW� ��_`Y�\Wa�aoOG�QSmoG�Pu[�QZ§`G�a+acG��WG h \WT
[�G�Y E P`QSfu_RG�a'��¤%HIUXPRVI[ E G�H��RUW_ h a�boaj[�G'H E \]P`moTSG�a&[ E GK��UWTSTSU���QZPRVn¥

¦ � bdH�e9UWTSQSY�moG h QZ��\][�QSUWP
U]�4\Xa�a�G h [�QSUWP`a��o� E Q^Y E Y	U h�h G�a�qnUXP`mRa#[�UI[ E G�QZPR��G h G'P`Y'G�U]��q h UWq9G h [�QSG�a�UW�
[ E G�\WP`\]TSboacG h Y	UWHIqRTSG'HIG�PX[�G�m£��QZ[ E mobdP`\]HIQ^YK\Wa�acG h [�QZUXP`a'�

¦ �¢UWP`a�Q^aj[�G'P`Y'b�Y E G�Y��dQSPRV���QZ[ E£h G�acq9G�Y	[¢[�U�\Wa�acG h [�QZUXP`a'�X� E Q^Y E Y'U h�h G�acq9UWP`m`a�[�U+[ E G{�XG h Q©§9Y'\�[�QZUXP
U]��aj[�\�[�QSYK\Wa�a�G h [�QSUWP`a��

¦ �¢UWP`Y h G'[�G¨G'��\]TS_`\�[�QZUXP¡U]��\Wa�acG h [�QZUXP`a'�$� E Q^Y E Y'U h�h G�acq9UWPnmRa�[�U=[ E G£mRbuPn\]HIQSY¨�WG h QZ§nY�\�[�QSUWP UW�
mobdP`\]HIQ^Y�\Wa�acG h [�QZUXP`a��

; UXac[ h G'T^\�[�G�mI[�UdUXTSa¢q h U��uQ^moG{QZPo��U h H�\][�QSUWP7\WenUX_o[¢_RP`QZPRQZ[�Q^\]TSQ^acG�m���\ h QS\WeRTSG�a4e`_o[%\ h G%_RP`\WeRTZG{[�U�[ h \WY��
QSTSTZG�VX\]T3\XY'Y'G�a�acG�a¢QSP h G�Y	_ h acQS�WGKmR\][�\Iaj[ h _nY0[�_ h G�a'�

k$�&k3QSPX[#> }6?l\WP`m�¤�a�qnG�Y0[�a1>Zx�J6?�\ h G�\WTSa�U�[�UdUWT^a#_`a�QZPRV+��U h H�\]T a�qnG�Y	QZ§nY'\][�QSUWP`a&[�U�Y E G�Y���q h UWV h \WH�a
e`_o[4[ E G'b+enUW[ E ��UoY	_`a4UWPI[ E G�acq9G�Y'Q©§9Y'\�[�QZUXPIU]�9[ E G%e9G E \Æ�uQSUW_ h U]�@q h UdY'G�mo_ h G�a'� D#E G'b+moU�PRUW[ E \]PnmoTZG
h G�Y'_ h acQS�WGKmR\�[�\Iaj[ h _`Y	[�_ h G�a��
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D bdqnG�aj[�\�[�G�a1>©x�}+?lq h G�acG�PX[%\Ia�qnG�Y	Q^\]T ��U h H UW��[jbdq9G�Y E G�Y��dQSPRV+qnG h ��U h HIG�m£edb�[ E G �%�jk Y'UWHIqRQSTZG h �
D#E G'b�G'�dq h G�a�a¢[ E GKmRG'V h G'G�U]�$moG	§nPRQ©[�QZUXP�U]��q9UWQSPu[�G h ��\ h Q^\]eRTSG�aK��_RPRQSPRQ©[�QS\WTZQ^a�G�m �RQSPRQZ[�Q^\]TSQSa�G�m3�RmoG	§`P`G�m`�
e`_o[%PRU][%QSP h G�Y	_ h acQS�WGKmR\][�\Iaj[ h _nY0[�_ h G�a'�

g _ h QZ��b > y�?%\]P`m [ E G£�¢U h �*U]�{¤�_`ac[�QSP3�	� h G�\WY E \WP`m � U E Q >©x%?�\ h G7TZG�a�a+moQ h G�Y0[�TSb¡Y	UXPRPRG�Y0[�G�m [�U
UX_ h �¢U h �
e`_o[�[ E G�b=QSTZTS_`ac[ h \�[�GI\�Y'UWHIqRTSG'HIG'Pu[�\ h bC\Xacq9G�Y	[�U]�&[ E G�moG�eR_RVWVXQZP`V�\XY0[�QZ�dQZ[jbW� D#E G'b�\ h G
mRbuPn\]HIQSY�[�UdUWT^a{qnG h ��U h HIQSPRV7\]P=QZP`ac[ h _RHIG'Pu[�\�[�QSUWP=U]�4[ E G�q h UXV h \]H Y'UomoG¨��UWeoijG�Y0[�Y'UomoG���U h{g _ h QZ��b
\WP`m=a�UW_ h Y'G�Y	UomoG+QZP >Zx0? ��[�U7q h U][�G�Y0[KHIG'HIU h b
\WY�Y	G�a�a�G�a+��\]HIUXPRV7UW[ E G h a��%a�U7[ E \�[ h _RPu[�QSH+G+G h�h U h a
\ h G�moG	[�G�Y	[�G�m£\Wa&a�UuUXP¨\Xa±q9UXa�acQSeRTSG�mR_ h QSPRV�[ E GKG'�dG�Y	_o[�QZUXP3��k3QS�WG�\]TSTn[�G�ac[�QSPRV+[�UdUWT^a�� h G'q9U h [�G�m�G h�h U h a
\ h G&UWP`TZbK[ E UXa�G#UdY�Y	_ h QSPRV���QZ[ E [ E G¢[�G�ac[�G�m�QSPRqR_o[�a'� = _ h ac[�\][�Q^Y¢moG�eR_RVXVWG h ��U h H�\]TSTSb�QZPu[�G�V h \�[�G�a$acUXHIG
��G�\�[�_ h G�a#U]�$mobdP`\]HIQ^Y�moG'eR_`VWVWQSPRV+�dQS\ImobdP`\WH+Q^Y�\Wa�a�G h [�QSUWP`a&�WG h QZ§`G�m¨\][ h _RP¨[�QSHIGW�

¤�PRU][ E G h QSPX[�G h G�ac[�QSPRV�mRG'eR_RVXVWQSPRVC[�UdUWT#QSa � bdPu[�UÆ� > t6?¿�±\�ac[�\][�Q^Y7moG�eR_RVXVWQSPRVC[�UuUXT&��U h [ h \WY��dQZP`V
UX_o[��¿U]� �¿e9UW_RP`m`a�\ h�h \ÆbIQSP`moQ^Y	G�a%QZP g \Wa�Y'\WTnTSQS�WG�T^\]PRVX_`\]VXG�a����¿[%Q^a#��U h H�\]TSTZb�en\Wa�G�m£UWP�\]e`ac[ h \WY	[�QZPu[�G h �
q h G'[�\�[�QZUXP+\WP`m�_`acG�a4\Wa�a�G h [�QSUWP`a�\WmRmRG�m+edb�[ E G�q h UXV h \]HIHIG h �l¤�a�acG h [�QZUXP`a$QSP � buPu[�UÆ��\ h G¢G�fu_RQZ��\WTZG�PX[
[�UIUW_ h mobdP`\WHIQSYK\Wa�a�G h [�QSUWP`a&eR_o[%P`U�acUXTZ_o[�QZUXP¨Q^a#q h UWq9UXa�G�m7[�U�moG�\]T3��QZ[ E QSP`Y	U h�h G�Y	[#\Xa�a�G h [�QSUWP`a��

��P=[ E G�\ h G�\�U]�¢ac[�\][�Q^Y�moG�eR_RVXVWQSPRV`�n[ E GI�&U h �¨� E UXa�G�a�qRQ h QZ[�Q^a{[ E GIY	TSUXa�G�ac[�[�U¨UX_ h \WqRq h UX\XY E QSa
[ E G{mRG'eR_RVXVWQSPRVK� h \]HIG'�&U h � H � �<� H �d[�G'P`moG�m � [�\][�Q^Y�� E G�Y��dQZPRVd�$q h G�a�G'Pu[�G�m+QZP2> �6?¿� D#E G'bIY E UdUXa�G#[�U
mRG	[�G�Y0[%\+TS\ h VXG{��\ h QSG	[jb�UW��a�QZHIqRTSGKG h�h U h a¢TZQS�WGKPRQST3moG h G'��G h G'P`Y'G�a&U h UW_R[��¿U]� �¿enUX_RP`mRa�\ h�h \ÆbIQZP`mRQSY'G�a#QSP
; UdmR_RTS\ �¿t`� D#E G%_`a�G h \WPRPRUW[�\�[�G�a4[ E G{q h UXV h \]Hre9G'QSPRV+Y E G�Y��XG�m+��Q©[ E a�qnG�Y	QZ§nY'\][�QSUWP`a¢Y	U h�h G�a�qnUXP`moQSPRV
[�U7UX_ h mRbuPn\]HIQSY�\Wa�acG h [�QZUXP`a���¤ 5+�%�0� �-�)�+�*�	�+� �)����
+���*�	�+�2���%���%� �+�(�+� [ h \WP`ac��U h HIa%[ E G+q h UWV h \WH \]Pnm
[ E G¨a�q9G�Y	QZ§nY�\�[�QSUWPna�QZPu[�U�\
TSUWVXQSY�\]T���U h H�_RTS\�� E QSY E Q^a�qn\Wa�acG�m*[�U=\WP¡\]_o[�UWH�\�[�QSYI[ E G'U h G�H q h U��XG h �
D#E G�q h UWeRTSG'H U]�#QZP`Y'U h�h G�Y0[�a�qnG�Y	QZ§nY'\][�QSUWP`a�QSa�PRU][�[ h G�\�[�G�m \]P`m�[ E G�q9U��¢G h U]�#[ E G�[�UdUWT±� E G'P PRU
a�q9G�Y	QZ§nY�\�[�QSUWP+Q^a$VWQS�WG'P+Q^a$PRU][4moQ^a�Y'_`a�acG�m ��¤{a$QZPIUW[ E G h [�UdUWT^a$q h G�a�G'Pu[�G�m E G h GX�]�¢G&§`Pnm�P`U�G�fu_RQZ��\WTZG�PX[
��U h UW_ h ac[�\][�Q^YK\Wa�acG h [�QZUXP`a'�

¤�PRU][ E G h¨h G�TS\][�G�m \ h G�\*Q^a�q h UWV h \WH �WG h QZ§nY'\][�QSUWP3� ; UXac[7acboac[�G�HIa�TZQS�WG > J�?�\WP`m [ E G=�¢U h �¡UW�
kl_`Y�� E \]H²\]Pnm � _ ��_R�dQ >Zx � ?¢��UoY	_na�UXP¡VWG�PRG h \]TSQ©[jb \]Pnm¡Y	UXH+q`TZG'[�G'P`G�a�a�Q^a�a�_RG�a�� D#E G¨T^\]PRVX_`\]VXG�a�UW�
q h UXqnG h [�QZG�a [ E G'bK_`a�G±G'PnY	UWHIq`\Xa�alUW_ h a3e`_o[�[ E G'b�\ h G4[�UdU h QSY E [�U{a�_RqRq9U h [l��_RTSTSb�\]_o[�UWH�\�[�QSY4\WP`\]TSboacG�a'�
A�G h QZ§nY�\�[�QSUWP UW��q h UWq9G h [�QSG�aIQ^a�\XY E QZG��WG�m edb \*[ E G�U h G'H�q h U��WG h \]P`m moG�qnG�P`mRa E G�\Æ�dQZTSb�UXP _`acG h �
a�_RqRq`TZQSG�m£q h UWq9G h [�QSG�a#a�_`Y E \Wa#TSUuUXq¨QSPd��\ h QS\WPX[�a'�
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	*G E \Æ�WG%q h G�a�G'Pu[�G�m�\�ac[�\][�Q^Y�moG�eR_RVXVWG h ��U h [ E G�moG	[�G�Y	[�QSUWP7UW�3qnUXQZPu[�G h G h�h U h a�� D#E G�[�UdUWT h G�TZQSG�a¢UWP�\
ac[�\][�Q^Y¢\WP`\]TSboacG h G'�d[�G'PnmoG�m���Q©[ E ��\XY	QSTZQZ[�QSG�a���U h QZPu[�G h \XY0[�QZPRV���QZ[ E [ E G#_`a�G h � D#E G#QSPu[�G h \WY	[�QSUWP�QSa�e`\XacG�m
UXP�\¨TS\WPRVW_n\]VWG�U]�#aj[�\�[�Q^Y+\]P`m*mobdP`\]HIQ^Y�\Xa�a�G h [�QSUWPna'�@� E Q^Y E U
C9G h a�\£��QSmRG�q`\WPRUWq`TZb
UW�&moG�eR_RVWVXQZP`V
ac[ h \�[�G'VXQZG�a'� 	�G�e9G'TSQSG'�WGK[ E \�[#[ E G�H�\]QSP�Y'UWPu[ h QSeR_o[�QSUWPna#U]��UX_ h �&U h ��\ h G{[ E GK��UWTSTSU���QZPRVn¥

¦ D#E G&H+G'[ E UomoUXTZUXVWb E \Wa�\�§ h H�a�G'H�\]Pu[�Q^Y'a�e`\XacQ^a'¥3\WP�UWq9G h \�[�QZUXP`\]TuacG�H�\]Pu[�Q^Y'a�QSa�_`a�G�m�[�U{mRG h QZ�XG
\
Y	U h�h G�Y	[K\WP`\]TSboacQ^a�\]TSVWU h QZ[ E H � h UXH [ E G¨acq9G�Y'Q©§nY�\�[�QZUXP3� D �¢UCmRQ C@G h G'Pu[��dQZPnm�UW�#\Xa�a�G h [�QSUWPna
\ h G���U h HI\WTZTSb7moG'§`PRG�m£\WP`m¨QZPu[�G�V h \�[�G�m¨��Q©[ E QZP£[ E QSa���U h HI\WTZQ^a�H£�

¦ D#E G�[�G�Y E PRQSfu_RG�QSa¨q9U��¢G h ��_RT{G'PRUX_RV E [�U¡[ h \XY�� UW��qnUXQZPu[�G h G h�h U h a���QZ[ E QZP h G�Y	_ h acQS�WGCm`\�[�\
aj[ h _nY0[�_ h G�a'�

IJI ÇLK@M0N0M0N



x � � �+������� �+�
�
���

¦ D#E G�_nacG{U]�l\�en\Wa�QSa¢aj[�\�[�Q^Y�\WP`\]TSboacG h H�\]�XG�a4QZ[¢q9UXa�a�QZeRTSG%[�U�\Æ�XUWQ^m+Y'UWHIqRTSG	��QSPX[�G h \WY	[�QSUWP`a���QZ[ E
VWG�PRG h \]T qR_ h q9UXa�G�[ E G�U h G'H q h U��WG h a��

¦ � [�\][�Q^Y�\]P`m�mobdP`\WHIQSYK\Wa�q9G�Y0[�a#U]��moG'e`_RVWVXQZPRVI\ h GKQZPu[�QZH�\�[�G'TSb7QSPu[�G'V h \][�G�m�QSP£UX_ h � h \]HIG'�&U h �@�
	*G�\ h G+Y'UWP`a�Q^moG h QZP`V¨a�G'�WG h \WT�QSHIq h U��WG'HIG�PX[�a{��U h UW_ h e`\XacQ^aK\]P`\WTZboa�G h TSQZ�XG�[ E GIQZPu[�G�V h \�[�QZUXP=U]�¢[ E G
h G�a�_RTZ[�alU]�oG	�d[ h \%\WP`\]TSboacG�a TZQS�WG±TZQS�WG�PRG�a�al\WP`\]TSboacG�a3\]P`m�mRG'q9G'P`moG�P`Y	G&\]P`\WTZboa�G�a��l¤%P�QZHIq9U h [�\]Pu[�a�UW_ h Y'G
UW��QZPRG ��Y	QSG'P`Y'b£QSPCUX_ h \WP`\]TSboacQ^a�Q^a%[ E G�_`a�G�UW�±moQSa�ij_RP`Y	[�QSUWP`a��@� E Q^Y E Y'\]_nacG�a�[ E G�a�Q���G�U]�4q h UWq9G h [�QSG�a
[�U�e9G�G	�oqnUXPRG'Pu[�QS\WTnQSP¨a�q`\WY'G{��QZ[ E¨h G�acq9G�Y	[¢[�U�[ E GKPu_`H�e9G h U]�l��\ h Q^\]eRTSG�a¢U]�3[ E G�q h UXV h \]H��l��P¨U h moG h
[�UC\]TSTZG��dQS\][�G+[ E Q^a�q h UXeRTZG�H��l�&G E \Æ�WG�moG�a�QSVWPRG�m*\�P`G'� TS\WPRVW_`\WVWGIU]�#q h UWq9G h [�QSG�a g±h UXq �@[ E \][�moUdG�a
P`U][�QSP`Y	TS_`moG7mRQSa�ij_RP`Y	[�QSUWP`a�� E QZTSG�q h G�a�G h �dQZP`V�\ E QZV E TZG��WG'T±U]��\WY'Y'_ h \WY	b=eub�_`a�QZPRV=H+U h GIQSPd�WUWTS�WG�m
q h G�moQSY�\�[�G�a�� D#E G£��U h HI\WT&Y'U h�h G�acq9UWPnmoG'P`Y'G7e9G	[j�&G'G�P g4h UWq ��\WP`m g±h UXq E \Wa+e9G'G�P G�aj[�\]eRTSQSa E G�m)��\
q h UXqnG h [jb�UW� g±h UXq�Q^a4\WqRq h UÆ�dQSH�\�[�G�m�edb+\Kq h UXqnG h [jb�U]� g4h UWq �Ì��\]P`mI\]PIQSHIqRTZG�HIG'Pu[�\][�QSUWP�U]�9[ E G#[�UdUWT
en\Wa�G�m�UXP�[ E Q^a h G�aj[ h Q^Y0[�G�m�a�G	[&U]�lq h UWq9G h [�QSG�a±QSa¢_RP`mRG h �&\Æb�� [ E Q^a h G�ac[ h Q^Y0[�QSUWP E \Wa¢PRU�QSHIq`\WY	[¢UWP7[ E G
QSPu[�G h ��\XY	GKTS\WPRVW_n\]VWG�_`a�G�m7��U h [ E G�QZPu[�G h \WY0[�QZUXP¨��QZ[ E [ E G�_`a�G h �0�
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