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_�è � Z�_JacgXP�r�acg^RUQSa�Ð�]�R;MbrÜN�Q�W/R^Ws`bW/m
å�u�ç>o*Ìeq�ac`$q¿MOV�P�Ð�mcMbgêV�W�r�Mbg6R;W�r�a¢g;`bW(f/MOQ°RUq�MbanQ6V�Mbac�sq�Ð�W�Q�gXP�V�r\Ð�]�acmcr¸P
V�MbR�Ì"WsQ^Í�YCWsQ�`bWsT\T�]�V�ac`OP*R^acWsV�Ì�a¢R=q�Ws]�RXP�V/h�TEP*g^R^MOQ°V�W�r�MbgOz°ÑCR"Ð�]�a¢mcr�g�P )AP&R°R^WsN�W/m¢W/��h�o*aCz�M�z°RUq�MOQ�M�P�QSMeV�W
`bmn]�g^R^MOQ�g�WsQ2`bmn]�g^R;MOQ°q�MOP*r�gOz°ÑCR
acg6P*g;gU]�T�Mbr3R=q�P*R
RUq�M"Ð�P�V�r�Ì�acr�RUq3P�f*P*acm�P/Ð�m¢M�a¢g°V�W�R°P"`bWsV�g^R=Q^P*anV�R�P�V�r�q�MOV�`bM
V�W�r�Mbg°`OP�V�Q^P�V�r�WsT�mchJ`$q�W�W�g^M�P�V/h�YÞQSM��l]�MOV�`bh�R^W�WsN�MOQ;P*R^M"WsV2z°Ë�W�r�Mbg°`bWsT\T�]�V�ac`OP*R^M"anV/R^MOQ^T�acR^R^MOV/R^mch�P/V�r
q�MOV�`bM"RUq�Mbh�`OP�V3NáW(Ì"MOQ2R=q�MOT�g^Mbmcf�Mbg°W*ó\Ìeq�MOV�RUq�Mbh3q�P�f�M6V�Wer<P&RUP"R^W�g;MOV�r
zôj�q�MXT�Mbr�an]�T�P*`b`bMbg^g�`$q�P�V�V�Mbm
`bWsV�g^acg^R;g3W*Yej"L�è � g^`bq�Mbr<]�m¢MiR=q�P*R3RUq�M¨P�]�RUq�WsQ�g�Q�M=YCMOQ�R^W�P*g�P W �/BDC%E � E�F���C zÜj�q�M¶g^R=Q^]�`bRU]�Q�M\W&YêR=q�a¢g
gU]�NáMOQ�Y�Q^P�T�M¨`bWs]�mcrß`bq�P�V���M¨Y�Q�WsT R^anT�MiR^W�R^anT�M�zßj�q�M¸jêL�è � g^`bq�Mbr<]�mcM¸`bWsV�g^acg^R;g¶W*Y�R>Ì"W�g^MON�P�Q;P*R^M
Q�Mb��acWsV�g�zôj�q�M  AQ�g^RXQSMb��acWsV¨acgX`OP&m¢mcMbrµRUq�M � AVAYG��XB NáMOQ�acWsr
o�Ì�q�MOV¨RUq�M»V�W�r�Mbg�Q^P�V�r�WsT¿m¢hEg^MOP�Q�`bq\W�V¶P  <k�Mbr
Y�Q�M��l]�MOV�`bhGÐ�P�V�r8YCWsQ�V�MbÌ V�Wsr�Mbg\R;WÂanV�`bmn]�r�M�anV8RUq�MÜV�MbR�Ì"WsQ^Í WsQ3Q�MOÐ�]�acmcrÏg^Mbf�MOQ�Mbr8mcanV�Í�gOzGj�q�MiW/RUq�MOQ
Q�Mb��acWsV¨acg�Q�Mbg^MOQ�f/Mbr¨Y0WsQê`bWsT\T�]�V�ac`OP*R^acWsViR=P*gUÍ/gXÌ�a¢R=q¸V�Mbac�sq�Ð�WsQ�anV��iV�Wsr�Mbg�z

� Y0R^MOQEr�MON�mcW*hlT�MOV/RiMOP*`bqßV�W�r�M�ÌêP/Í*MbgÜ]�NîP*`b`bWsQ�r�anV��GR^WGP8Q^P�V�r�WsT�r�acg^R=Q�anÐ�]�R^acWsV�P�V�r�N�MOQ>Y0WsQ;T�g
V�Mbac�sq�Ð�WsQ�r�acg^`bW*f�MOQSh,anV8RUq�MÜÐáWsW/RU]�NGN�MOQ�acW�r
z � g�g^WsW�VÀP*g�P�V�MbÌ mca�V�Íàacg\r�acg^`bW*f�MOQ�Mbr
o°R=q�M  AQ�g;R�R;a�T¿M
g^mcW�R�r<]�Q�anV��¸Ìeq�ac`bq�Ð�W�RUq�V�W�r�Mbg3P�Q�M�YÞQ�MbM�acg3P*g^g;a¢��V�Mbr PE`bq�P�V�V�Mbm6P�V�r�acg3P*r�r�Mbr,N�MOQ^T\P/V�MOV�R^mchµR^W¶R=q�Mba�Q
g^`bq�Mbr<]�mcM�z¶j�W¸Q�Mbr<]�`bM\`bW�mcmcacg^acWsV�g\anV�`bq�P�V�V�MbmXP*g;g^ac�sV�T�MOV/R�Ì�acRUq�W�RUq�MOQ�mcanV�Í/gOo�MOP*`$q m¢anV�Í�acg�Q�M��l]�anQ�MbràR^W
WsNáMOQ^P*R^M3P*R�P�r�a¹ó
MOQ�MOV/R�Y�Q�M���]�MOV�`bhiWsQ"q�P�f�M3P�gUN�Q�MOP&r�a�V��¨`bW�r�M�z � g�R^anT�M���W�Mbg�WsV¨MOP&`$qµV�Wsr�M��sQSW(Ì�gXacR^g
V�Mbac�sq�Ð�WsQ�mca¢g;R»Ð/h¸P*R^RUP&`$q�anV��¶V�MbÌñV�Wsr�Mbg�P�V�rµMbf�MOV�R=]�P*mcm¢h¸P&m¢m�RUq�M�V�W�r�Mbg»P/Q�M�`bWsV�V�Mb`bR^Mbr�R^W\MOP&`$q¨W�R=q�MOQbz
j�q�M¶P/Ð�a¢mcacR�h,R^W�q�POf/M¿V�W�V�g^hlV�`bq�Q�WsV�W�]�g�g;`$q�Mbr<]�mcMbrG`bWsT\T�]�V�ac`OP*R^acWsVàMOV�P�Ð�mcMbg\V�Wsr�MbgJR^WiYCWsQ^T mcanV�Í/g\WsV
RUq�M )<h�z6j�q�M�RUQ^P�V�g=T�acg^g^acWsV&"�Q�Mb`bMON�R;a¢W�V¶N�P*R;R^MOQ^V¨Q�MON�MOP*R;gêNáMOQ�acWsr�ac`OP*mcmch¸Mbf/MOQ�h�����������bo�Ìeq�ac`$qEacg  <ksMbrEYCWsQ
P*mcm6V�W�r�Mbg�P�V�r�acg�PE`$q�P/Q^P*`bR^MOQ�acg^R;a¢`EW*YXgU]�NáMOQ�YÞQ;P�T�M�z � YCR^MOQ�P¨m¢anV�Í�acg�YCWsQ^T�Mbr,PiV�W�r�M¶Í�V�W(Ì�g�Ìeq�MOVµR^W
RU]�Q^V WsVµa¢R;g3RUQ^P/V�g^`bMbacf�MOQ3P�q�MOP&r,W*YXR;a�T¿M�Y0W�Q�`bWsT\T�]�V�ac`OP*R^acWsV2z¨j�q�acg3mcMOP*r�g�R^WigU]�Ð�g;RUP�V/R^anP*m°gUP�fsanV���gJanV
MOV�MOQ���h�z
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j�q�acg\g^W/m�]�R;a¢W�VÏå�u�çeq�P*g\Ð�MbMOV r�Mbg^ac�sV�MbrGYCWsQJ`bWsT\T�]�V�ac`OP*R^acWsVGÐáMbR>Ì"MbMOVGT�W�Ð�a¢mcM�V�Wsr�Mbg¶P/V�rÀg^R=P*R^acWsV�P�Q�h
V�W�r�Mbg6WsV�R=q�M��sQ�Ws]�V�r
z°ÑÞR6acg6r�Mbg^anQ^P/Ð�m¢M�RUq�P*R°R=q�M�`bWsV�V�Mb`bR^acWsV¨Ð�M�g^MbRU]�N�Ì�a¢R=q\P*g�YCMbÌ�T�Mbg^g=P*��M"Mbks`bq�P�V���Mbg
P*g�N�W�g;g^anÐ�m¢M�zN#�MOV�`bM\R^W¨`bWsV�g^MOQSf�M�MOV�MOQ���h¸R=q�M¿T¿WsÐ�acm¢M¨V�Wsr�M¶P&g^gU]�T�Mbg�YÞ]�mcm"Q�MbgUN�W�V�g^anÐ�a¢mcacR�h�YCWsQ�R=q�M�`bW�V/ì
V�Mb`bR^acWsV g^MbRU]�N2z�j�q�M�T�WsÐ�acmcM V�W�r�MÂÍ&MbMON�gÜP8Q�Mb��acg^RUQShÀW*Y3P*mcm�RUq�M¸g^MOV�g;WsQ�g\anVGacR^giV�Mbac�sq�Ð�WsQ^q�W�W�rãP/V�r
T\P�Í&Mbgêq�P/V�r�W*óÂr�Mb`bacg^acWsV�g�Ìeq�MOV�Mbf�MOQ|RUq�M3_�Ë�pÏr<Q�WsN�g�ÐáMbm¢W*ÌíPJRUq�QSMbgUq�W�mcrif(P*mn]�M�z"j�q�M3{ � p�P*mc��W�Q�acRUq�T
acg3r�Mbg^ac�sV�MbrGR;W¸Ð�M¨RUQ^P�V�gUN�P/Q�MOV�R�R;W¸RUq�M¶N�QSW�R^W�`bW�m�Y0W/m¢mcW*Ì"MbrÀÐ/hÂR=q�M\g^RUP*R;a¢W�V�P�Q�hÂV�W�r�MbgOz¸j�q�M  AQ�g^RJg^mcW�R
YCW�mcm¢W*Ì�anV��µRUq�M\Ð�W�W�RU]�N,NáMOQ�acWsr,acg�Q�Mbg^MOQ�f�MbrµYCWsQ�RUq�M\T�WsÐ�acmcM¶V�W�r�Mbg3RUq�]�g���acf�a�V��µRUq�MOTªq�ac�sq�MOQ3N�QSa¢W�Q�acR>h�z
j�q�M3{ � p�P&m¢�/WsQ�acRUq�T ]�g^Mbg�RUq�MeanV/fsacRUP&R^acWsV¸T�Mbg;gUP*��Mbg�Ð�Q�WsP&r�`OP*g^R"r<]�Q�anV��¶R=q�M3Ð�W�W�RU]�NiN�MOQSa¢W�rÂP&gêP¿RUQ�ac�*ì
��MOQbz¨j�q�M¶T�W�Ð�a¢mcMiV�Wsr�M¨g^anT\N�mch,MOP�f�Mbg^r<QSWsN�g3WsV R^WiRUq�Mbg^M¶T¿Mbg^gUP*��Mbg�P�V�r�YCWsQ^T�g3PµQ�Mb��acg^RUQShÂW&YêP*mcm6R=q�M
g^RUP&R^acWsV�P�Q�h¶V�W�r�Mbg�Ì�acRUq�anV¸q�MOP�Q�anV��iQ^P�V���M�z|j�q�M3P*mc��WsQ�acRUq�TÁT\P�Í*Mbge]�g;M�W*Y�YCWs]�Q�N�QSa�TEP�Q�hiT�Mbg^gUP*�/MbgO}

� �"Q�WsP&r�`OP*g^ReÑ�V�f�acR^MÜâ��"Ñ�ä|ìXj�q�M3g;RUP*R^acWsV�P�QSh¶V�Wsr�MJanV�f�acR^MbgeW/RUq�MOQ�V�W�r�MbgeR^W ��W�anV2z
� è�WsÐ�acmcM\Ñ�V/fsacR^Miâ³è,Ñ�ä[ìêj�q�M3T¿WsÐ�acm¢M\V�W�r�M3Q�MbgUNáWsV�r�geR;W\RUq�M �"Ñ"T�Mbg^gUP*�/M�z

y



� è�WsÐ�acmcM\p"MbgUN�W�V�g^MÜâ³è,p�äXìXj�q�M�g^RUP*R;a¢W�V�P�Q�hiV�Wsr�M�P*`b`bMON�R^g�RUq�M�è,Ñ|Q�M��l]�Mbg;ROz

� è�WsÐ�acmcM\L�acg^`bWsV�V�Mb`bRiâ³è�L3ä"ìej�q�M\T�WsÐ�acmcM¶V�W�r�M\anV/Y0W�Q^T�g�RUq�M�g^RUP&R^acWsV�P�Q�h¸V�W�r�M�W*YêPEr�acg^`bWsV�V�Mb`bR
WsNáMOQ^P*R^acWsV2z

j�q�M�T�WsÐ�acmcM V�W�r�M�`bWsV/R^anVs]�Mbg¨R^WÀP*r�rîMbf�MOQ�hßV�W�r�M�g^MOV�r�anV��ßP �"Ñ\Ð�Q�WsP*r�`OP&g^R\anV�R;WÀacR^giQ�Mb��acg^RUQSh�z�ë�V
��MbR^R;a�V��,P�V8è,Ñ;oôPµg^R=P*R^acWsV�P�Q�h,V�W�r�M¸r�MbR^MOQ;T�anV�Mbg\Ìeq�MbRUq�MOQ�acR\q�P*g¶P/VÀP�f(P&a¢mnP�Ð�mcM�j"L�è � g^mcW�R�YCWsQ�R=q�M
`bWsT\T�]�V�ac`OP*R^acWsV2z � V\P&`b`bMON�RUP�V�`bM\â³è,p�ä°acg"g^MOV/R6a¹Y�RUq�M�T�WsÐ�acmcM»V�W�r�Mbg�Q�M���]�Mbg^R"`OP�V\Ð�M�P*`b`bWsTET�Wsr<P&R^Mbr
z
� g°RUq�Me_�Ë�pGr�Mb�sQ^P&r�Mbg°WsQ�anT\N�Q�W*f�MbgOo�P�èÂLÏT\P�h�ÐáM�g^MOV/R°WsQ°P�V�MbÌß`bWsV�V�Mb`bR;a¢W�V\Q�M���]�Mbg^R^Mbr
z6j�W3N�Q�Mbf�MOV/R
`bWsT\T�]�V�ac`OP*R^acWsV W*f�MOQ^q�MOP*rÏP*mcm»P*`bÍ�V�W(Ì�m¢Mbr��/MOT�MOV�R;g¶P�Q�M�P�Ð�g^MOV/RÜP�V�rîR^anT�MbWs]�R^g¨P�Q�MÂ]�g;MbrßR^WGN�Q�Mbf�MOV/R
anV�r�M  AV�acR^M�ÌêP&a¢R;a�V��¨Ìeq�MOVµV�W¶Q�MbgUNáWsV�g^M3R;W¶P�V¨è,Ñ°acg�Q�Mb`bMbacf�Mbr
zX_�anV�`bM�RUq�M�T�WsÐ�acmcM�V�W�r�M3`bWsT\T�]�V�ac`OP*R^Mbg
Ì�acRUqµPJY0MbÌ g^RUP*R^acWsV�P/Q�hÜV�W�r�Mbg�P*RePER^anT�M�o�acR^g�j"L�è � Y�Q^P�T�M�mcMOV���R=qiacg»P¿Y�Q^P*`bR^acWsV¨W*Y°RUq�MJgU]�N�MOQêYÞQ;P�T�M
]�g^Mbr�Ð�h¨RUq�M�g^RUP&R^acWsV�P�Q�h¶V�W�r�MbgOz

� � ×�Ù�ÕAÛ=Ô�7
p"Ws]�R;a�V��¨N�Q�W�R^W�`bW�mcg"`OP�V\anV¨��MOV�MOQ;P*m
Ð�M�r�a¢f�acr�Mbr�a�V/R^W*)AP*R"Q�Ws]�R^anV��¶P�V�riq�acMOQ^P�Q�`bq�ac`OP*m�Q�W�]�R^anV��¿N�QSW�R^W�`bW�mcgOz
j�q�Mbg^M�`OP�VîÐ�MµY�]�Q�RUq�MOQEgU]�Ð�r�acf�a¢r�MbrñanV/R^WGT�]�mcR^anq�WsNÏP�V�rÏ`bW�WsN�MOQ;P*R^acf�M,V�MbR�ÌXW�Q^ÍÀQSWs]�R^anV��<z�è,]�mcR^anq�WsN
Q�Ws]�R;a�V��ianV/f�W�mcf�Mbg3Q�W�]�R^anV��¸Ð�MbR�Ì"MbMOVÂP¨g;Ws]�Q�`bM\P�V�r,P¨g^anV�ÍiÌeq�ac`bq�acg3]�gU]�P*mcmchÀP¨T�WsÐ�acmcM¶V�Wsr�M�z � r #�W�`
T�]�mcR^anq�WsN�Q�Ws]�R;a�V��ßN�QSW�R^W�`bW�mcgim¢anÍ*M � r #�W�`,L�MOT\P�V�rÏL�acg^RUP�V�`bM��°Mb`bR^WsQ,â � ë�L���ä¶P�V�r�j�MOT\N�W�Q^P*mcmch
ë�Q�r�MOQ�MbrGp"Ws]�R;a�V�� � mc��WsQ�acRUq�T�âCj�ë�p � ä�P�Q�M¨V�W�R�gU]�acRUP�Ð�mcM\YCWsQ�g^MOV�g^WsQ�V�MbR�Ì"WsQ^Í/g3Ð�Mb`OP�]�g^MiW&YêR=q�M¶mcW*Ì
T�WsÐ�acmcacR�hÀW*Y�RUq�M¶g;hsg^R;MOTizÂj�q�Mbg^MÜN�QSW�R^W�`bW�mcg�MbmcanT�anV�P*R^MµRUq�Miq�a¢��q8`bW�g^R�W*YeRUP/Ð�m¢Mi]�N�r<P&R^Mbg\anV�f/W�mcf�MbrGanV
q�ac�sq¸T¿WsÐ�acm¢acR�h¸g;`bMOV�P�Q�acW�geÐ/hi��W�anV��\Ì�acRUqµP�r�MOT\P�V�rµr<Q�acf�MOVig;hsg^R;MOTiz6_�W¨a¢R�a¢g�N�Q�M=YCMOQ^P�Ð�mcM3R;W\��W\Ì�acRUqµP
RUP�Ð�mcM¶Ð�P&g^Mbr,g^h�g^R^MOTÁYCWsQ�g^MOV�g^W�Q�V�MbR>Ì"WsQ;Í�gOzJé<W�Q�T�]�mcR^anq�WsN8Q�Ws]�R;a�V���o
Q�WsÐ�]�g^RUV�Mbg;g3acg�V�MbMbr�Mbr
z #�MOV�`bMiP
mcW�R6W&Y:MOV�MOQS��h¶T�ac�sq/RXq�P�f�M�R;W�Ð�M�Mbk�N�MOV�r�MbriYCWsQ|Q�Ws]�R^M�g;MbRU]�N\P�V�riT\P*anV/R^MOV�P�V�`bM�z6Z"W�WsNáMOQ^P*R^acf�M�V�MbR�ÌXW�Q^Í
Q�Ws]�R;a�V���P*g6R=q�MeV�P�T�M�gU]�����Mbg;R^g°anV�f�W/m¢f/MbgX`bW�WsNáMOQ^P*R^acWsV¨Ð�MbR�Ì"MbMOV\g;MOV�g^WsQ�g|RUq�P*R°r�MbR^Mb`bR�P�`bW�T\T�WsV�R=P�Q���MbR
P�V�r¨g^MOV�r�anV��\acR|Y0WsQ"P*�/�sQ�Mb�sP*R;a¢W�V3R;W¿P�`bMOV�R=Q^P*mAV�W�r�M�YCWsQ�Y�]�Q�RUq�MOQ"N�Q�W�`bMbg^g^anV��<z°é�WsQ|`bWsW�N�MOQ^P*R;a¢f/M»Q�W�]�R^anV��<o
Ìeq�MOQ�M�r<P&RUP�RUQ^P  ¶`eacg�mca¢��q�ROo�Q�Mbr<]�`banV��¸Q�Ws]�R^M�g^MbR=]�N¨`bW�g^ReP*g;gU]�T�Mbg�anT\NáWsQ�RUP�V�`bM�z
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j�q�M  AQ�g;R�`OP*R^Mb��W�Q�h\W*Y6N�Q�W�R^W�`bW�mcgeP�QSM�RUq�M�è,]�m¢R;a�q�W�NÂQSWs]�R^anV��¶N�Q�W�R;Ws`bW�mcgOz
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_ � p å¹ubç"RUP�Í*Mbg�anV/R^W¸`bW�V�g^acr�MOQ^P*R^acWsVàRUq�M\MOV�MOQ��/hÀQ�Mbg^Ws]�QS`bM¶P�V�r ��Ws_ WsV�MOP*`bqÀN�P&RUq2o�P�V�ràRUq�M¶N�Q�acWsQ�acR�h
mcMbf�Mbm�WsVGMOP*`bqßN�P&`$Í*MbREYCWsQ¶TEP�Í�anV��GQ�Ws]�R^anV��8r�Mb`bacg^acWsV�gOz � T�]�m¢R;a»N�P*R=qßP�N�N�Q�W�P*`$q acg¸]�g^MbrßR^WGP�f�W�acr
W*f�MOQ^q�MOP*r�gJW*YeQ�Ws]�R^M¨Q�Mb`bWsT\N�]�RUP&R^acWsV�WsV YÞP&a¢mn]�Q�M�o[m¢W�`OP*mca��bMbr�N�P*R=q,Q�Mbg^R^W�Q^P*R^acWsV�g;`$q�MOT�Mbg�P�Q�Mi]�g^Mbr
z¸j�W
`OQ�MOP*R;M3T�]�mcR^anN�mcM\N�P*RUq�g"Y�Q�WsT MOP*`$qµV�Wsr�MJR^W�RUq�M3g;a�V�Í�o2T�]�mcR^anN�mcM�RUQ�MbMbg�MOP&`$qµQ�WsW/R^Mbr¨YÞQSWsT P�WsV�M=ì>q�WsNðR^W
RUq�M"g^anV�Í�P�Q�M�Ð�]�acmcROzX{|P*`bq3R=Q�MbM"a¢g|�sQ�W*ÌeV�Ws]�R�ÌêP/Q�r�Y�Q�WsT�RUq�M"g^anV�Í�Ð/h�g=]�`b`bMbg^g^acf�Mbmch¶Ð�Q^P�V�`bq�anV���P�V�rE��W�anV��
YCWsQeq�ac�sq�MOQJq�WsN�N�P*RUq�g�Ìeq�acmcMiPOf/W�acr�a�V��¸V�W�r�Mbg3Ì�a¢R=q¸mcW*Ì"MOQ	��Ws_�P�V�r�MOV�MOQ���h�Q�Mbg^MOQ�f�Mbg�z � R�RUq�M�MOV�r,W*Y
RUq�acgeN�Q�W�`bMbg^g�MOP&`$q¨V�Wsr�MJÌ�acmcm�Ð�MbmcWsV��¨R^W\T�]�m¢R;a�N�mcM�N�P*RUq�g�P�V�riMOP*`bq¨g^MOV�g^WsQ|`OP�V¨`bW�V�RUQSW�m2Ìeq�ac`$q¨WsV�M=ì>q�W�N
V�Mbac�sq�Ð�WsQ�W*YXRUq�M�g^anV�ÍµÌ�acmcmXÐáM¶]�g^Mbr�YCWsQ�Q�MbmnP�hsanV��µRUq�M\T�Mbg^gUP*�/M�z3é�WsQ�MOP*`bqÂV�W�r�M\R�Ì"WÜN�P/Q^P�T�MbR^MOQSg3P�Q�M
P*g^g;Ws`banP*R^Mbr�Ì�acRUq MOP*`$q�N�P*R=q2z � VàP*r�r�acR^acf�M4��Ws_�T�MbRUQSa¢`¨P�V�r,PiT�MOP*gU]�Q�M�W*Y"RUq�M�MOV�MOQ���h�Q�Mbg^Ws]�Q�`bMbg�Ð�h
Mbg^R^anT\P&R^anV��,RUq�MiVs]�T�Ð�MOQ¿W*Y»N�P*`bÍ*MbR^g�RUq�P*RJ`OP�VGÐ�M¸QSWs]�R^Mbr8Ì�acRUq�Ws]�R\MOV�MOQ��/hÀÐ�MbanV��8r�MON�m¢MbR;Mbrßa¹Y»�/a¢f/MOV
Mbk�`bm�]�g;a¢f/MÜ]�g^MEW*YXRUq�P&R3N�P*RUq2z�_ � p RUq�MOV�`OP*mc`O]�mnP*R^Mbg\P¨Ì"Mbac�sq�R;Mbr ��W�_,T�MbRUQ�ac`¶P&g�RUq�M¶N�Q�W�r<]�`bR�W*YXR=q�M
P*r�r�acR^acf�M ��Ws_GT¿MbRUQ�ac`ÜP/V�rßP¸Ì"Mbac�sq/R�`bWsM! ¶`bacMOV/R¶P*g^g;Ws`banP*R^Mbr8Ì�acRUq8RUq�MiN�Q�acWsQ�acR�h8m¢Mbf/MbmXW&YeRUq�MiN�P*`$Í&MbROz
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j�q�M�_ � p P*mc��WsQ�acRUq�T P*R^R;MOT\N�R^g\R^W8T�anV�a�T¿a �bMàRUq�MÂP�f�MOQ^P&��MiÌ"Mba¢��q�R^Mbr ��Ws_ßT¿MbRUQ�ac`¸RUq�QSWs]��sq�Ws]�R\R=q�M
mca¹Y0MbR^anT�MEW*Y6RUq�M�V�MbR�Ì"WsQ^Í�z � NáMOQ�acWsr�ac`iQ�Mb`bWsT\N�]�R=P*R^acWsViW&YXN�P*RUq�g�acg�RUQ�ac����MOQSMbrÂÐ/hiRUq�M�g^anV�ÍiR^WiP*`b`bWs]�V/R
YCWsQ6P�V/h�`$q�P/V���Mbg"a�VER^WsNáW�mcW���h�z°é2P*acmn]�Q�M»QSMb`bW(f/MOQ�h�a¢g"r�WsV�M�RUq�Q�W�]��sq¶PJq�P�V�r�gUq�P�Í/anV��¶N�Q�W�`bMbr<]�Q�M�Ð�MbR�Ì"MbMOV
V�Mbac�sq�Ð�WsQ�g�P�V�rimcW�`OP*m�N�P*RUqiQSMbg^R^WsQ^P&R^acWsV¨acg»]�g^Mbr
z
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� r�a¹ó
MOQ�MOV/R6Í�anV�r\W&YAg^W�mn]�R^acWsV¿ÌêP&gôN�Q�W�N�W�g^Mbr¨Ð�h�{°g^RUQSa�VJMbROz¹P*mCzså�$(çlÌeq�ac`bq�RUq�Mbh�`OP*mcm<P*g�r�anQ�Mb`bR^Mbr¨r�a�ó�]�g^acWsV2z
Ñ�VJRUq�acg°g^W/m�]�R;a¢W�V�P&R^RUQ�anÐ�]�R^M"Ð�P*g^Mbr\V�P�T�anV���acg6]�g^Mbr\Ð�h�R=q�MXg;MOV�g^WsQ�V�Wsr�MbgOz°{|P*`$qJg^MOV�g;WsQ�V�P/T�Mbg�r<P&RUP�R=q�P*R
acR"��MOV�MOQ^P*R^Mbg"]�g^anV���WsV�M�WsQ|T�WsQ�MeP&R^RUQ�anÐ�]�R^MbgOz � g;a�V�ÍET\P�h ��]�MOQ�h�YCWsQ[r<P*RUP�Ð/h\r�acg^g^MOT�anV�P*R^anV��\anV/R^MOQ�Mbg^R;gOz
Ñ�V/R^MOQ^T¿Mbr�a�P&R^M�V�W�r�Mbg3N�Q�WsN�P*��P*R^M�RUq�Mbg^MJanV�R^MOQSMbg^R^gOz�Ñ�V�R^MOQSMbg^R^g�Mbg^RUP�Ð�mcacgUqµ�sQ^P*r�acMOV/R^g�W*Y6r<P*RUP�R;W(Ì�P�QSr�gXR=q�M
g^anV�ÍàRUq�P*R\Mbk�N�Q�Mbg^g^MbrGR=q�P*R�a�V/R^MOQ�Mbg;ROz8é<WsQ�Mbk�P�T\N�mcM¸P�g;Mba¢g=T�ac`¸g^MOV�g^W�Q\T\P�h,��MOV�MOQ^P&R^M¸Pµr<P*RUP�},â³R�h�N�M
� g^MbacgUT�ac`�o6acr � æ�"áo�mcW�`OP*R^acWsV � Ë�{�o�R^anT�Mbg^RUP�TEN � x�æ/z�x�æ�z�xáæ�o�Y0W�W�RUN�QSa�V/R � f�MOq�ac`bmcMV"*Ìeq�MbMbmcMbrR"*W*f�MOQ
&sx�R;WsV�gUäbz � g^anV�ÍGT\P�hGg^MOV�rÏP�VGanV/R^MOQ�Mbg^R¨W*Y3RUq�MðY0W�Q^Ti}Gâ³R�hlNáM � g;Mba¢g=T�ac`�o�mcWs`OP&R^acWsV � Ë�{6äbz6j�q�M
anV�R;MOQ^T�Mbr�anP*R^M\V�W�r�Mbg»T\P�hig^MOV�r,P�VðanV�R^MOQSMbg^R�YCWsQ"r<P&RUP�YCWsQ"f/MOq�a¢`bmcM\r<P&RUP�anVµRUq�M\Ëe{ ��]�P*r<Q^P�V/R�R^W*Ì�P�Q�r�g
RUq�M�P�N�N�Q�W*ksanT\P&R^M¸r�anQ�Mb`bR^acWsV2z j�q�M�g^RUQ�MOV���R=q8W*Y3RUq�M��sQ^P*r�acMOV/RÜTEPOhßÐáM�r�a�ó
MOQ�MOV/RiR^W*Ì�P�Q�r�g�r�a¹ó
MOQ�MOV�R
V�Mbac�sq�Ð�WsQ�g�Q�MbgU]�mcR^anV��¨anVir�a¹ó
MOQ�MOV�R�P�T�Ws]�V/R^g�W*Y°anV/Y0W�Q^T\P*R^acWsV )<W*Ì3z
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Ê
j�q�M\T�anV�anT�]�T `bW/g^R�Y0W�Q�Ì�P�Q�r�anV��¸P�N�N�Q�WsP&`$q�N�Q�WsNáW�g^Mbr,Ð/h��°MEMbROz�P*mCz°å�"�&�ç6Mbk�N�mcW�acR^g3RUq�M¿YÞP*`bR�RUq�P*R�r<P&RUP
)<W*ÌÀanV�g;MOV�g^WsQ�V�MbR>Ì"WsQ;Í�g�acg°a�VEP�g^anV���mcM�r�anQ�Mb`bR^acWsV\P�V�r�acg6P*mcÌ�P�hsg�R^W*Ì�P�Q�r�g
RUq�M  <k�Mbr¶Ð�P*g^M"g^R=P*R^acWsV2z�j�q�Mba�Q
T�MbRUq�W�r�V�MbacRUq�MOQ°QSM��l]�anQ�Mbg°g^MOV�g;WsQ�V�W�r�Mbg�R^W»q�P�f�M6]�V�a���]�M�acr�MOV�R;a¢R�h�Vs]�T�Ð�MOQ�V�WsQ�T\P*anV/RUP*anV3Q�W�]�R^anV��eRUP/Ð�m¢Mbg
R^W¨YCWsQ�Ì�P�Q�r�RUq�M¨T�Mbg^gUP*�/MbgOz¶{|P*`$qàV�Wsr�MiT\P*anV/RUP*anV�g3RUq�M¨mcMOP*g^RJ`bW�g^R�Mbg^R^anT\P&R^M�Y�Q�WsTªacR^g;Mbm�Y�R^WiRUq�M¶Ð�P*g;M
g^RUP&R^acWsV2z°{6P*`bqiT�Mbg^gUP&��MeR;W¿ÐáM�Y0W�Q�Ì�P�Q�r�Mbr¨a¢g�Ð�Q�WsP*r�`OP*g;R^Mbr¸Ð�hERUq�M3V�Wsr�M�z|ë�V¸Q�Mb`bMbacf�a�V��iP�T�Mbg^gUP&��MeR=q�M
V�W�r�M3`bq�Mb`$Í/g�a¹Y6acReacg�WsVðRUq�M�mcMOP*g^R�`bW�g^R�N�P*RUqµÐ�MbR�Ì"MbMOV¨RUq�M3g;Ws]�Q�`bM�g^MOV�g^W�Q�V�Wsr�M�P�V�r¸R=q�M3Ð�P*g^M�g^RUP&R^acWsV2z
Ñ³Y°g^W\acR�Ì"Ws]�mcr¨Y0WsQSÌêP/Q�r¶R=q�M3T�Mbg^gUP*�/M3Ð�hiÐ�Q�WsP*r�`OP&g^R^anV��<z

Ñ�V�N�Q�anV�`banN�mcM�o°RUq�MJ`bWsV�`bMON�R3Ð�MOq�anV�rÀT�anV�anT�]�Tª`bW�g;R�YCWsQ�Ì�P�Q�r�anV��\acg�g^anT�acmnP�Q�R^W¶R=q�M�V�P*RU]�Q;P*m���Q^P�fsacR�h
 <Mbmcr¸RUq�P&RXr<QSa¢f/Mbg�Ì�P*R^MOQ�Y�P*mcmcg6Y�Q�WsT R^W�N\W*Y°T�Ws]�V/RUP*anV¨R^W�RUq�M��sQ�Ws]�V�r
z � RXMOP&`$qiNáW�anV�R�Ì�P*R;MOQ )<W*Ì�g|YÞQSWsT
P\q�ac�sq�N�W/g^ReR;W¶P\mcW*ÌñN�W�g^R�P*mcWsV��¶R=q�M3gUq�WsQSR^Mbg^ReN�P*R=q2z"é<WsQ�RUq�acg»P&m¢�/WsQ�acRUq�TÁR^W\Ì"WsQ^ÍEMOP*`bq¸V�W�r�M¿V�MbMbr�g
R^W¶q�P�f�M�R=q�M3mcMOP*g^R�`bW�g^R�Mbg^R^anT\P*R;M�YÞQ�W�T acR^g^Mbm¹YXR^WERUq�M�Ð�P*g;M3g^RUP&R^acWsV2zXj�q�M¿Ð�P&g^M�g^RUP*R;a¢W�V¸Ð�Q�WsP&ri`OP*g^R^g�P�V
P*r�f�MOQSR^acg^MOT�MOV/R�T�Mbg^g=P*��M�Ì�acRUq�RUq�ME`bW�g^R3g;MbR�R^W#�bMOQ�W<z¨{°f�MOQ�h,V�W�r�M\anV�acR^anP*mcm¢hßq�P&g3RUq�M\Mbg;R^anT\P*R^M\g;MbR�R^W
anV  AV�acR>h�z"ë�V¸QSMb`bMba¢f�anV��¶R=q�M3P*r�f�MOQ�R^acg^MOT¿MOV�ReT¿Mbg^gUP*��M�a¹YôR=q�M�Mbg^R^anT\P*R^M�anVðRUq�M»T¿Mbg^gUP*��M3N�mn]�g�RUq�M�`bW�g^R"W*Y
mcanV�Í¨WsV\Ì�q�a¢`bq¨acR�acgeQ�Mb`bMbacf�Mbr
o�acg�mcMbg^g�RUq�P�VERUq�M�`O]�Q^Q�MOV/R�Mbg^R^anT\P&R^M�o�`O]�Q^Q�MOV/RXMbg;R^anT\P*R^M�P�V�riRUq�M�Mbg^R;a�TEP*R^M
anV,R=q�M¶P*r�f�MOQ�R;a¢g;MOT�MOV�R\T�Mbg;gUP*��M�acg\]�N�r<P*R^M�o ròP*gJRUq�M\Mbg^R;a�TEP*R^M¨a�VàRUq�M¶T¿Mbg^gUP*��M¨N�m�]�g�RUq�M¨`bW�g^RJW*YXR=q�M
mcanV�Í¸W�ViÌeq�ac`bq¸acR�acg3Q�Mb`bMbacf�Mbr
z�Ñ³Y"RUq�M\Q�Mb`bMbacf�Mbr,P*r�f�MOQ�R;a¢g;MOT�MOV�R�T�Mbg^g=P*��M3acg3]�Nár<P*R^Mbr,Ì�acRUqµP¶V�MbÌñ`bW/g^R
Mbg^R^anT\P&R^M�acR�acg�YCWsQ�Ì�P�Q�r�Mbr¨Mbmcg^M�acR^geN�]�Q���Mbr
z

� g�P¸QSMbgU]�mcR3W*Y"YCWsQ�Ì�P�Q�r�anV��¸P*r�f�MOQSR^acg^MOT�MOV/R�T�Mbg^g=P*��M\anT\T�Mbr�anP*R;Mbm¢h8P�Y0R;MOQ3]�N�r<P&R^anV��<o�a¢RJacg¿V�W/R^ac`bMbr
anV¨RUq�M�g^anT�]�mnP*R^acWsV�g�RUq�P*R"g^WsT�M�V�W�r�Mbg�Ì�acmcm
��MbReT�]�mcR^anN�mcM�]�N�r<P&R^MbgeP�V�rir�W¶T�]�mcR^anN�mcM�YCWsQ�Ì�P�Q�r�g�P*g"mcMbg^g^MOQ
`bW�g^R�Mbg^R^anT\P*R^Mbg )<W*Ì�anV2zeÑÞR^geÌ�P*g�P*mcg^WÜQSMON�WsQ�R;Mbr Ð/h¨RUq�M�P�]�R=q�WsQ�g�RUq�P*ReV�W�r�Mbg�Y�P�Q�P�ÌêP�h�Y�Q�WsT RUq�M�Ð�P*g;M
g^RUP&R^acWsVi��MbR�T�WsQSM�]�N�r<P&R^Mbg�RUq�P�VðRUq�W�g^MJ`bm¢W/g^M�R^W¶R=q�M�Ð�P*g^M�g^R=P*R^acWsV2zej�WiPOf/W�acr¸RUq�acg�anV�g^RUP�Ð�acmcacR�hÂr<]�QSa�V��
RUq�M�g^MbRU]�NàN�q�P*g^M�W*YXR=q�M¶P*mc��WsQ�acRUq�TªPiÐ�P&`$ÍðW*ó P&m¢�/WsQ�acRUq�T acg�N�Q�W�N�W�g^Mbr
z � `b`bWsQ�r�anV��µR^W¶R=q�a¢g�Ð�P*`bÍiW*ó
P*mc��WsQSa¢R=q�TªWsV�]�N�r<P&R^anV��ÂR=q�M\`O]�Q^Q�MOV/R3`bW�g;R�Mbg^R^anT\P*R^M�o�RUq�M¶P*r�f/MOQ�R^acg^MOT�MOV/R�T�Mbg;gUP*��M�acg\V�W�R�Y0W�Q�Ì�P�Q�r�Mbr
]�V/R^acm��������������¨]�V�a¢R;g\W*Y�R^anT�MiY�Q�WsT RUq�MiR^anT�MµW*Y3]�N�r<P*R^M�z � acgiP�`bWsV�g^RUP/V�R�r�MbR^MOQ^T¿a�V�MbrÏRUq�QSWs]��sq
g^anT�]�mnP*R^acWsV�g�P�V�r!�"��������acgeR=q�M�`bW�g^R�W*Y�m¢anV�ÍðWsV¨Ìeq�ac`$qðRUq�M�P&r�f�MOQ�R^acg^MOT�MOV/ReT�Mbg;gUP*��M�Ì�P*geQ�Mb`bMbacf�Mbr
z
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j�q�Mbg^Màg^W�mn]�R^acWsV�gÂN�QSWsN�W�g;MbríÐ�h ?�P�]�mcanÍÏMbROz¹P*mCz3å�w�ç�P�Q�Màr�Mbg^ac�sV�MbríR;WGr�a¢g;g^MOT�anV�P*R^M8anV�r�a¢f�acr<]�P*m\g^MOV�g;WsQ
anV/Y0W�Q^T\P*R^acWsV¿R^W»P&m¢m�RUq�M�g^MOV�g;WsQ°V�Wsr�Mbg�osP*g^g=]�T�anV���P*mcm<W&YARUq�MOTñP�QSMêNáW�R^MOV/R^anP*m<g;a�V�Í/gOz°j�q�M�g;W�mn]�R^acWsV�g6Ì"WsQ^Í
R^W�W*f�MOQ�`bW�T�M6anV/YCWsQ^T\P*R;a¢W�V�anT\N�mcW�g^acWsV¨P�V�r�W(f/MOQ�mnP�N�Ð�h�]�g^anV��¿V�Mb�/W�R^anP*R^acWsV�P�V�r\anV/YCWsQ^T\P&R^acWsVJr�Mbg^`OQ�anN�R^WsQ�g
âCT�MbR=P�ì�r<P*RUP�ä�zeZ"mnP*g^g;a¢` )<WsW�r�anV��¸gU]/ó
MOQ�g�Y�Q�WsTÁRUq�M\N�Q�WsÐ�mcMOTªW&Y6a�TEN�m¢W/g^acWsV,anV�R=q�P*ReR=q�M�anV/YCWsQ^T\P&R^acWsVµa¢g
g^MOV/R"R^W�P*mcm
V�W�r�MbgeQ�Mb�sP�QSr�m¢Mbg;gXW&Y:Ì�q�MbRUq�MOQ"RUq�Mbh¶q�P�f�M�P*mnQ�MOP*r�h¨g^MbMOV\R=q�P*R"a�V/YCWsQ^TEP*R^acWsVEWsQ6V�W�R�z � V�W/RUq�MOQ
N�Q�WsÐ�mcMOT acgiRUq�P*R\W*Y3W*f�MOQSm�P/N8W*Y3anV/Y0WsQ;T\P*R^acWsV Ìeq�MOQ�M¸R�Ì"WÀN�acMb`bMbgiW*Y�anV/Y0WsQ;T\P*R^acWsVÏT�ac�sq/R¶q�P�f�M¸g;WsT�M
`bWsT\NáWsV�MOV/R^g"a�VE`bWsT\T¿WsV2o�g^W3acR�T�ac�sq/RêÐáM�gU]Y ¶`bacMOV/RXR;W �^]�g^R|Y0WsQSÌêP/Q�r\RUq�M�anV/Y0WsQ;T\P*R^acWsV¨P�YCR^MOQ6Q�MOT¿W(f�anV��
RUq�M�`bWsTET�WsViN�P�Q�R�zô_�ö|Ñ�Ëñ]�g^Mbg�RUq�Q�MbM3Í/anV�r�geW&Y[T�Mbg;gUP*��Mbg"R^W\`bW�T\T�]�V�a¢`OP&R^M�z

��� L � ìXÎ�q�MOViP\V�W�r�M�q�P&g�r<P*RUPJR^W\g;MOV�r¸acReP*r�f�MOQSR^acg^Mbg�RUq�acg�]�g^anV��¶RUq�acg�T�Mbg^gUP&��M�z

� p�{ ��ì � V�W�r�M3g^MOV�r�g�RUq�acg»T�Mbg;gUP*��M�Ìeq�MOVðacR�Ì�acgUq�Mbg�R^W\Q�Mb`bMbacf�M�g^WsT�M�r<P*RUP�z

� L � j � ìXL3P&RUP�T�Mbg^gUP*�/M�`bWsV�R=P*anV�a�V��¨RUq�M�r<P*R=P3Ì�a¢R=q¸P\T�MbR=P�ì�r<P*RUP�q�MOP*r�MOQbz
j�q�MJr�MbRUP*acmcg»P�QSM3P*g"YCW�mcm¢W*Ì�g�}
æ�z�_�ö|Ñ�Ëêì>ö6ö�}�j�q�acg»N�Q�W/R^Ws`bW/m<acg�r�Mbg^ac�sV�MbrðY0WsQ�N�W�anV/R�R^W\N�W�anV/R�`bWsT\T�]�V�ac`OP*R^acWsV2o�P*g^gU]�T�anV��\R=q�P*R"R>Ì"W
V�W�r�Mbg�`OP�V�`bWsT\T�]�V�ac`OP*R^MEÌ�acRUq�MOP*`bq�W�RUq�MOQ�Ì�a¢R=q�Ws]�R3anV/R^MOQ�YCMOQ�anV��ÂÌ�a¢R=q�W�RUq�MOQ�V�W�r�Mbg�`bWsT\T�]�V�a¹ì
`OP*R;a¢W�V2z»j�q�a¢g�N�Q�W�R^W�`bW�m�P&m¢g;WÜP*g;gU]�T�Mbg�RUq�P*R�MOV�MOQ���hiacg3V�W�R�P¨`bWsV�g^R=Q^P*anV�R�P�V�r�N�P*`$Í&MbR^g»P/Q�M�V�Mbf�MOQ
mcW�g^R�z3j�q�acg�N�Q�W/R^Ws`bW/m�Ì"WsQ^Í/g�WsV�Piq�WsN/ì>Ð/h/ì>q�WsN�Ð�P*g^acgOz � V�W�r�M�Ì�q�a¢`bq,q�P*g�anV/YCWsQ^T\P&R^acWsVµR^W¶g;MOV�r
P*r�f/MOQ�R^acg^Mbg"RUq�acgXÐ/h�g^MOV�r�anV��¿P/V � L��ÏR^W�acR^gXV�Mbac�sq�Ð�W�Q�anV��¶V�Wsr�Mbg�z6j�q�MeV�W�r�Mbg6Ìeq�W�P�Q�M�anV/R^MOQ�Mbg^R;Mbr
anV�Q�Mb`bMbacfsanV��µRUq�acgeanV/YCWsQ^T\P*R;a¢W�ViMbk�N�Q�Mbg^g�RUq�MbanQ�anV/R^MOQ�Mbg^R�Ð�hig;MOV�r�a�V��¸P/V¸p�{ ��zAj�q�MJWsQ�ac��anV�P*R^W�Q�W*Y
RUq�M � L���RUq�MOVEg^MOV�r�g�RUq�M�r<P*R=P�R^W�RUq�M�V�Wsr�Mbg�RUq�P*R"g^MOV/RêP�p�{ ��z<j�q�Mbg^M�V�W�r�Mbg�RUq�MOV¨g^MOV�r � L �
T�Mbg;gUP*��Mbg�R;W\RUq�MbanQ�V�Mbac�sq�Ð�WsQ�g�P�V�rµRUq�M3N�Q�W�`bMbg^geQ�MONáMOP*R^g�a¢R;g^Mbm¹YSz

"�z�_�ö|Ñ�Ëêì>{6Z�}�j�q�acg�N�Q�W�R;Ws`bW�m°P*r�r�g3P�VµMOV�MOQ��/h q�MO]�QSa¢g;R^ac`¶R^W¨RUq�M¶N�QSMbfsacWs]�g3N�Q�W/R^Ws`bW/m0z � V�Wsr�M¨N�P�Q�ì
R^ac`banN�P*R^Mbg�a�V¨R=q�M»N�Q�W�`bMbg^g�W�V�m¢hEa�Y°acR"`OP�V\`bW�T\N�mcMbR^M3P*mcm2RUq�Meg;RUP*��Mbg|a�V¨R=q�M»N�Q�W/R^Ws`bW/m<Ì�acRUq�Ws]�R���W�anV��
ÐáMbm¢W*ÌñP�mcW*Ì�MOV�MOQ���hiRUq�QSMbgUq�W�mcr
z

$�z�_�ö|Ñ�Ëêì �XZ�}6j�q�acg¶N�Q�W�R;Ws`bW�m|Ì�P*g�r�M  AV�Mbr8Y0WsQ�Ð�Q�W�P*r�`OP*g^R�`bq�P�V�V�MbmcgOzÀj�q�MiP*r�f*P�V�R=P*��M¨a¢gERUq�P*R\P*mcm
V�W�r�Mbg�Ì�acRUq�anV¸q�MOP/Q�anV��¶Q^P�V���M�`OP�Viq�MOP�Q"P�Ð�Q�WsP&r�`OP*g^R"Ìeq�acmcM3RUq�M�r�acgUP*r�f(P/V�RUP&��M�acg�RUq�P*R|RUq�M3V�Wsr�Mbg
q�P�f�M�R^WEr�Mbg^acg^R�Y�Q�WsT RUQ^P�V�gUT¿a¢R;R^anV��\a¹Y6RUq�M3`bq�P�V�V�Mbm
acg�P*mnQ�MOP*r�hianV¸]�g^M�z � V�W�RUq�MOQ�r�a�ó
MOQ�MOV�`bM�YÞQSWsT
RUq�M�N�Q�Mbf�acWs]�g6N�Q�W�R;Ws`bW�mcg�acg°RUq�P*R�V�W�r�Mbg°r�W»V�W/R�anT\T�Mbr�anP*R;Mbm¢h�g^MOV�rJWs]�R°p�{��ÏT�Mbg^g=P*��Mbg�WsV3q�MOP�QSa�V��
P�V � L���zl{|P*`bq¸V�W�r�M3g^MbR^g�P\Q^P�V�r�WsT R^anT�MOQ�P�V�rµWsV¨MbklN�anQ�hiW&YôRUq�P&R�R^anT�MOQ"g^MOV�r�g�Ws]�R�R=q�M�p�{ �
T�Mbg;gUP*��M�z�j�q�M¸W�R=q�MOQ¶V�W�r�MbgiÌeq�W�g^MµR^anT�MOQiq�P�f�M¸V�W�R¨h�MbR¨MbklN�anQ�Mbr�`OP/V�`bMbmeacR¨WsVÏq�MOP�Q�anV��ÀR=q�M
Q�M���]�Mbg^R�RUq�]�geN�Q�Mbf�MOV/R^anV��¶Q�Mbr<]�V�r<P�V/R�`bWsN�acMbgeW*Y°RUq�M3Q�M���]�Mbg^ReÐáMbanV��ig^MOV�R�P*�sP*anV2z

&<z�_�ö|Ñ�Ëêì>p�õ°}°j�q�acg�N�Q�W/R^Ws`bW/m°ÌêP&ger�Mbg^ac�sV�MbràYCWsQ�mcW�g^g^h�Ð�Q�WsP*r�`OP*g;R�`$q�P�V�V�Mbmcg�Ð�h�anV�`bWsQ^NáWsQ^P*R^anV��µR>Ì"W
P*r��^]�g^RUT¿MOV�R^g�z�é°anQ�g;RXMOP&`$q¨V�Wsr�M3Í&MbMON�gXR=Q^P*`bÍ3W&Y�RUq�M�P*r�f�MOQ�R^acg^MOT¿MOV�R^g"acR�Q�Mb`bMbacf�MbgeP�V�riQ�M=ì>Q�M���]�Mbg^R^g
r<P*R=P3a¹YôP�Q�Mbg=N�WsV�g^M�Y�Q�WsTñR=q�M»Q�M���]�Mbg^R^Mbr¸V�W�r�M�acg�V�W�R�Q�Mb`bMbacf�MbriÌ�acRUq�anViP�gUNáMb`ba! <MbrÂR;a�T¿MeanV/R^MOQ�f(P&m0z
_�Mb`bWsV�r,V�W�r�MbgemcanT�acR�RUq�M�Y�Q�M���]�MOV�`bhiÌ�acRUqiÌeq�ac`bqiRUq�MbhiÌ�a¢mcm°Q�Mbg^MOV�rµr<P*RUP�z6{[f�MOQ�hiV�Wsr�MJÌ�P*acR^g"YCWsQ
P\N�QSMbr�MbR^MOQ^T�anV�Mbr�R^anT�M�NáMOQ�acWsr�Ð�M=YCWsQ�MJg^MOQ�f�a¢`banV��iQ�M���]�Mbg^R^g"YCWsQ"RUq�M�g=P�T�M3N�acMb`bM�W*Y�r<P*RUPEP*�sP*anV2z

è,]�mcR^anq�WsN )AP&R�Q�Ws]�R;a�V��µ`OP�V,P*mcg^W�Ð�M\g=]�Ð�r�acfsacr�MbrÏP*`b`bWsQ�r�anV���R^WiRUq�M\g;a¢��V�P*mXN�Q�W�`bMbg^g^anV���R^Mb`bq�V�a��l]�MbgOz
j�q�MOQ�M�P�Q�MµR>Ì"W�R�hlNáMbg¶W&Y»`bW�WsN�MOQ;P*R^acf�M�g^ac�sV�P*meN�QSWs`bMbg^g;a�V��GR;Mb`$q�V�a���]�MbgO}ÀV�WsV�`bW�q�MOQ�MOV�RiP�V�rî`bWsq�MOQ�MOV/ROz
é<W�Q�V�WsV�`bWsq�MOQ�MOV/R3N�Q�W�`bMbg^g^anV��<o2Q^P�Ìír<P&RUP�acg3N�Q�MON�Q�W�`bMbg^g^Mbr,P*R�R=q�M�V�W�r�M�acR^g;Mbm�Y�Ð�M=YCWsQ�M�Y0WsQSÌêP/Q�r�anV��¶acR�R^W
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RUq�M¨`bMOV�R=Q^P*m6V�W�r�MÀâCZ�Ë�ä�YCWsQ�Y�]�Q�RUq�MOQJN�Q�Ws`bMbg;g^anV��<z�é<WsQ�`bWsq�MOQ�MOV/R�N�Q�W�`bMbg^g^anV��<o[RUq�M¶r<P&RUPiacgJY0W�Q�Ì�P�Q�r�Mbr
P�YCR^MOQ�T�anV�anT�]�T N�Q�W�`bMbg^g^anV��iR^WERUq�M3`bMOV/RUQ^P*m°V�W�r�M�zej�q�M\N�Q�W�`bMbg^g^anV��¸P*R�RUq�M�V�W�r�M�anV�f�W/m¢f/MbgeWsNáMOQ^P*R^acWsV�g
mcanÍ*MiR^anT�M¨g^RUP�T\N�anV��<z,j�qs]�gJYCWsQ�MOV�MOQ��/h,M! ¶`bacMOV�`bhßP*mc��WsQ�acRUq�T¿a¢`¨R^Mb`bq�V�a��l]�MbgiP*g^gU]�T¿M¶anT\NáWsQ�RUP�V�`bMEYCWsQ
`bWsq�MOQ�MOV/R�N�Q�W�`bMbg^g^anV���g^anV�`bM�RUq�Mer<P&RUP�RUQ;P% ¶`�acg"mcW(ÌJosÌ�q�a¢mcM3N�P*R=q\WsN�R;a�TEP*mca¢R�h\acg"anT\N�W�Q�RUP�V/R°YCWsQ|`bWsq�MOQ�MOV/R
N�Q�W�`bMbg^g^anV��<z
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j�q�MOQ�M\P�QSM3RUq�Q�MbM\N�q�P*g;MbgeanV/f�W�mcf�Mbrßå�u�ç>z�ö|q�P*g^M�æJa�V/f�W�mcf�Mbg�R=P�Q���MbR�r�MbR^Mb`bR^acWsV2o2r<P*R=P\`bW�mcmcMb`bR^acWsV,P/V�r N�QSM=ì
N�Q�W�`bMbg^g^anV��<z6ö|q�P*g^M "�anV�f/W�mcf�MbgXT�MOT�ÐáMOQ�gUq�anN\r�Mb`bmnP�Q;P*R^acWsV\P�V�r\ö|q�P*g^M $�anV/f�W�mcf�Mbg6`bMOV/RUQ^P&mlV�W�r�M�MbmcMb`bR^acWsV2z
� Y0R^MOQ°N�QSMON�Q�Ws`bMbg;g^anV��3a¹Y:P�V�W�r�M  AV�r�g6R=q�P*R�R=q�M�anV/Y0WsQ;T\P*R^acWsV�T�ac�sq/R6Ð�M�W&Y<a�V/R^MOQ�Mbg;ROo�acR°r�Mb`bmnP�Q�Mbg|a¢R;g6anV�R;MOV/ì
R^acWsVJR^W3N�P�QSR^ac`ba�N�P&R^M�anV\P�`bW�WsN�MOQ^P&R^acf�M"Y�P*gUq�acWsV¸âCö|q�P*g^M "�äbz�Ñ�V\ö|q�P*g^M $�W*Y2RUq�M�N�Q�Ws`bMbg;gOosP�Z�Ë acg6g^MbmcMb`bR^Mbr
YCWsQ3T�W�Q�M�g^WsN�q�acg^R^ac`OP*R^MbrGanV/YCWsQ^T\P&R^acWsV,N�Q�W�`bMbg^g^anV��,Ð�hàRUP�Í/a�V��µanV�R^W�P*`b`bWs]�V/R3RUq�M¨MOV�MOQ���h,Q�Mbg;MOQ�f�Mbg�P/V�r
`bWsT\N�]�R=P*R^acWsV�P*m
`OP/N�P�Ð�acm¢acR�h�W*YXV�W�r�MbgOzej�q�M\Z�Ë�MbmcMb`bR^acWsV�P*mc��W�Q�acRUq�T acg»T\P&r�M¿]�NðW*Y6R�Ì"W\`bWsT\NáWsV�MOV�R;gO}
_�anV���mcM�Î�anV�V�MOQ�{[mcMb`bR^acWsVGâC_�Î�{6ä"P*mc��WsQ�acRUq�TÁP�V�r¸_�N�P�V�V�anV��¸j�QSMbM¶âC_�j�ä�P*mc��W�Q�acRUq�Tiz°j�q�M  AQSg^R"`bWsT\N�W&ì
V�MOV/R6anV�f/W�mcf�Mbg"RUq�M�g^ac�sV�P*mcanV��\anV/f�W�mcf�Mbr¨a�VERUq�M�MbmcMb`bR^acWsV\W&Y�P�g^anV���mcM�`OP�V�r�acr<P*R^M�z6j�q�Meg^Mb`bW�V�r\`bWsT\NáWsV�MOV�R
`OQ�MOP*R;Mbg»P¨gUN�P/V�V�a�V��µRUQ�MbM\Q�W�W�R^Mbr�P*ReR=q�P*ReÌ�a�V�V�MOQ�z � V �$S C U%G T�Mbg;gUP*��MJa¢g3Ð�QSWsP*r�`OP*g^R;Mbr Ð/h¸MOP&`$q�V�W�r�M
Ì�acmcmca�V���R^W3ÐáMeP�Z�ËÏP*mcWsV���Ì�acRUq¿RUq�M"g^MbR°W*Y:N�P/Q^P�T�MbR^MOQSg°RUq�P*R�g^MOQ�f�MeP&g�RUq�M�Mbm¢Mb`bR;a¢W�V\`OQ�acR^MOQSa�Pázôj�q�MeV�Wsr�Mbg
RUq�P*R"Q�Mb`bMbacf�M�RUq�M  AQSg^RXÐ�P*R;`$q�W&Y�T¿Mbg^gUP*��Mbg|RUq�MOVE`bWsT\N�P�Q�M�RUq�Me`OQSa¢R;MOQ�anP3Ì�a¢R=q\RUq�MOT¿g^Mbmcf�MbgOo�Q�MbgUNáWsV�r¶Ì�a¢R=q
PEg^Mb`bWsV�r�g^MbR�W*YXT�Mbg;gUP*��Mbg�Ì�acRUqµRUq�M\Q�MbgU]�mcR�W*Y"RUq�P*R�`bWsT\N�P�Q�acg^W�VÂP/V�r¸g^R^W�Q�M3RUq�M�Ì�anV�V�MOQ�a�VµRUq�MbanQJQ�Mb�*ì
acg^RUQ�h�z�j�q�M¶QSWs]�R^anV��ianV/Y0WsQ;T\P*R^acWsV�acg�N�a¢�/��hlÐ�P&`$Í*Mbr8P*mcWsV��iÌ�acRUq�RUq�M\{[m¢Mb`bR�T�Mbg^gUP&��M�RUqs]�g3P&m¢mcW*Ì�anV��¸R=q�M
`OP*mc`O]�mnP*R^acWsV¨W*Y°P�T¿a�V�anT�]�T gUN�P/V�V�a�V��ERUQ�MbM�Q�WsW/R^Mbr¶P*R"RUq�M�Ì�anV�V�MOQ"g^anT�]�mcRUP�V�MbWs]�g^mch�z"j�q�]�gXR=q�MeÌ�anV�V�anV��
`OP�V�r�acr<P*R^Mbg�anV/YCWsQ^T\P&R^acWsVir�a¹ó�]�g^Mbg�RUq�Q�Ws]��sqðRUq�M�V�MbR�Ì"WsQ^Í¨P�V�rµRUq�M3gUN�P/V�V�a�V��iR=Q�MbM3�sQ;P*r<]�P*mcmch¸anV�`OQ�MOP*g^Mbg
acR^g�`bW*f�MOQ^P&��M»P/V�r# AV�P*mcmchi`bW*f�MOQ�g�RUq�M�Ì�q�W�mcM�V�MbR�Ì"WsQ^Í�z
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Ñ�VàRUq�acg\P*mc��WsQ�acRUq�T�P�Vàè,]�mcR^anN�m¢MiÎÏanV�V�MOQ � mc��WsQ�acRUq�T�â³è�Î�{6ä�å�u(ç>o�Pµg^anT\N�mcMiMbk�R^MOV�g^acWsV8W*Y�RUq�Mi_�Î�{
N�Q�W�`bMbg^g�a¢g3]�g;Mbr
ze_�anV�`bM�RUq�M3MOV�MOQ��/hi`bW�g^R�W*Yôg;MOV�r�a�V��µmnP�Q���M�P�T�Ws]�V/R^g�W*Y°r<P*RUPER^W\R=q�M�Z�Ë�`OP�VµÐ�M�f�MOQ�h
q�ac�sq8RUq�acgiN�Q�Ws`bMbg;g\acg¶]�g^MbrßR;WÂmcanT�acR¨RUq�M¸Vs]�T�ÐáMOQ�W*Y�g^Ws]�Q�`bM¸V�W�r�Mbg\g^MOV�r�anV��8RUq�P*R�r<P*RUP�zGÑ�V�g^R^MOP*rGW*Y
Í*MbMON�anV��ÀP�Q�Mb`bWsQSrÀW*Y�RUq�MÜÐáMbg^R�`OP�V�r�acr<P*R^M�o|MOP*`bqÀV�W�r�MiÌ�acmcmeV�W*Ì Í&MbMONÀ]�N8R^W�V8W*Y�RUq�MOTiz � VG_�Î�{
N�Q�W�`bMbr<]�Q�M\`OP�VµRUq�MOVàÐ�M¶]�g^Mbr�R^W  AV�ràRUq�M\V�Wsr�M\R=q�P*Reh�acMbmcr�g¿T¿a�V�anT�]�TªMOV�MOQS��h�`bWsV�gU]�T\N�R^acWsVàP*geR=q�M
Z�ËãYÞQSWsT RUq�Mbg^M3g;Ws]�Q�`bM3V�W�r�Mbg¿âC_�Ë�ä"MbmcMb`bR^Mbrµa�VðRUq�M3N�Q�Mbf�acWs]�geg;R^MON2z
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Z�q�P�V�r<Q;P�ÍOP*g=P�V,MbR�z�P*mCz6ånæ�u�çêN�Q�W�N�W�g^Mbrßõ�{ � Z-#ÁP*g\P�V,MOV�MOQS��h,M! ¶`bacMOV/R\`bWsT\T�]�V�ac`OP*R^acWsVGN�Q�W/R^Ws`bW/m°YCWsQ
Ì�anQ�MbmcMbg^g\g;MOV�g^WsQ�V�MbR�ÌXW�Q^Í�g�z � ]�RUq�WsQ�g�W*Y�õ
{ � Z # `bmnP*anT RUq�P&R3RUq�acg¶N�Q�W/R^Ws`bW/m6Ì�acmcm�Mbk�R^MOV�rGRUq�M¨m¢a¹YCM¸W*Y
Ì�anQ�MbmcMbg^gµg^MOV�g^WsQ¨V�MbR�ÌXW�Q^Í�giÐ/h�P YÞP*`bR;WsQ\W&Y�y�o�Ìeq�MOVî`bWsTEN�P�Q�MbrÏR^WGN�Q�W�R^W�`bW�mcg¸Ð�P*g^MbrÏWsVÏT�]�mcR^a»q�W�N
Q�Ws]�R;a�V��¨P�V�rig^RUP*R;a¢`�`bmn]�g^R^MOQ�anV��<z"õ
{ � Z-# a¢g�PJ`bmn]�g^R^MOQ�Ð�P*g^Mbr¸Q�Ws]�R;a�V��¨P*mc��WsQ�acRUq�T anVðÌeq�ac`$q¨g^Mbm¹Y³ì�MbmcMb`bR^Mbr
`bmn]�g^R^MOQ"q�MOP*r�g"`bW�mcmcMb`bR�r<P*RUP»YÞQSWsT P*mcm2RUq�M�g^MOV�g^WsQ|V�Wsr�Mbg�a�VERUq�MbanQ|`bmn]�g^R^MOQbo<P&���sQ�Mb�sP&R^M"RUq�Me`bW/m¢mcMb`bR^Mbrir<P&RUP
Ð/h¸r<P*RUPEY�]�g^acWsV,T¿MbRUq�Wsr�g3P/V�r,RUQ^P�V�g=T�acR�RUq�M�r<P*RUP¨r�anQ�Mb`bR^mch�R^WiRUq�M\Ð�P*g^MEg^RUP*R^acWsV2z�j�q�Mbg^M�g^Mbm¹Y³ì�MbmcMb`bR^Mbr
`bmn]�g^R^MOQ�q�MOP&r�g�`bWsV/R^anVs]�M�R^W\ÐáM3`bmn]�g^R^MOQ�q�MOP&r�g"Y0W�QXP�NáMOQ�acWsr�Q�M=Y0MOQ;Q�MbriR^W\P*g�P\Q�Ws]�V�r
z � R"RUq�M»ÐáMb��anV�V�anV��
W*Y"MOP*`$qàQ�Ws]�V�r
o
Mbf/MOQ�hÂV�W�r�M\r�MbR^MOQ^T¿a�V�Mbg�a¹Y�acR3`OP�V,ÐáM¶P¨`bmn]�g^R^MOQJq�MOP*r,r<]�Q�anV���RUq�M�`O]�Q^Q�MOV/R�Q�W�]�V�r
z\Ñ³Y
acRer�Mb`bacr�MbgJR^WÜÐáM\P�`bmn]�g^R^MOQ�q�MOP*rµYCWsQ�R=q�M3`O]�Q^Q�MOV/R�Q�Ws]�V�r¸acR3P�V�V�W�]�V�`bMbg�a¢R;ger�Mb`bacg^acWsV�R;W¶acR^g�V�Mbac�sqsÐáWsQ�gOz
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ë�RUq�MOQ°V�W�r�Mbg6Ìeq�ac`bqJ`$q�W�W�g^M�V�W�R°R^W�Ð�M�`bm�]�g;R^MOQ6q�MOP*r�g°W�N�R�R^W ��W�anVJWsV�M"W*YAR=q�MX`bmn]�g^R;MOQ°q�MOP*r�g6WsVJmcacg^R^MOV�anV��
R^W�RUq�Mbg^M�P�V�V�Ws]�V�`bMOT�MOV/R^gOo�Ð�P*g^Mbr¸W�ViN�Q�Mbr�MbR^MOQ^T�anV�Mbr,N�P�Q^P/T�MbR^MOQ�g"mcanÍ*M3g^ac�sV�P&m
R^W¶V�W�acg^M�Q^P*R^acW<z

õ
{ � Z-# acg�N�QSWsN�W�g;Mbr,YCWsQ3QSWs]�R^anV��¸r<P*R=PianV,Ì�a�QSMbm¢Mbg;g�g;MOV�g^WsQ3V�MbR�Ì"WsQ^Í/gOo�Ìeq�ac`$q8q�P�f�M¶P  <k�MbrÀÐ�P*g;M
g^RUP&R^acWsViR^W¨Ìeq�ac`bq�RUq�M�QSMb`bWsQ�r�Mbr�r<P*RUP¨V�MbMbr�g3R^WiÐ�M\Q�W�]�R^Mbr
z � mcm°RUq�M�g^MOV�g^W�Q�V�Wsr�Mbg3P�QSM3`bWsV�g^acr�MOQ�MbràR^W
Ð�Mig;RUP*R^ac`�o°q�WsT�W��/MOV�MbWs]�g\P�V�rÀMOV�MOQS��hÀ`bW�V�g^RUQ^P*anV�Mbr
z,j�q�M¨g^MOV�g^W�Q�V�W�r�Mbg¶P�QSM¶Mbk�N�Mb`bR^MbrGR;WÂg;MOV�g^M¶R=q�M
MOV/fsanQ�WsV�T¿MOV�R"`bWsV/R^anVs]�W�]�g^mch¶P�V�r¨RUqs]�g"q�P�f�M�r<P*RUP�R^W3Ð�M�g;MOV�R"P*RXP  <ksMbriQ^P*R^M�z�j�q�acg�P*g^gU]�T\N�R;a¢W�V¶T\P/Í*Mbg
acR3]�V�gU]�acRUP�Ð�mcM�YCWsQ�g^MOV�g^WsQ�V�MbR�Ì"WsQ^Í/g�Ìeq�MOQ�M\P¨T�W*fsanV��ig^W�]�Q�`bM�V�MbMbr�gJR^WÜÐáM\T�WsV�acR^WsQ�Mbr
z�é2]�Q�RUq�MOQ^T�W�Q�M�o
Q^P*r�acW8`$q�P/V�V�Mbm¢g¸P/Q�M¸P*g^gU]�T¿MbrßR^WGÐ�Mµg^hlTET�MbRUQ�ac`�z�j�q�M�R^MOQ^T g^hlTET�MbRUQ�ac`Âq�MOQSMÂT�MOP�V�g¨RUq�P*REMOV�MOQ���h
Q�M���]�anQ�MbrßR^W�RUQ;P�V�gUT�acR¶P�N�P�Q�R;a¢`O]�mnP�Q¨T�Mbg^g=P*��M¸Ð�MbR�Ì"MbMOV8R�Ì"W V�W�r�Mbg\acg¨gUP�T�M¨anVGMbacRUq�MOQEr�a�QSMb`bR^acWsV2z �
 AQ�g^REWsQ�r�MOQ¨Q^P*r�acWòT¿Wsr�Mbm�acgÜP*g;gU]�T�MbrÏR^W,r�Mbg^`OQSa�ÐáM,RUq�MµRUQ^P�V�gUT¿a¢g;g^acWsVG`bq�P�Q^P*`bR;MOQ�acg^R^ac`bg¶W&Y3RUq�M¸g^MOV�g;WsQ
V�W�r�MbgOz�Ñ�VµRUq�acg�T�Wsr�Mbm�MOV�MOQ���h¸QSM��l]�anQ�Mbr�R^W\R=Q^P�V�gUT�acRePEg^ac�sV�P*m°q�P*geP  <k�MbrÂN�P�Q�R�P�V�r�P�f(P�QSa�P/Ð�m¢M\N�P�QSROz
j�q�M\f*P�Q�anP�Ð�mcM¸N�P�Q�RJacg�r�anQ�Mb`bR;m¢h8N�Q�WsN�W�Q�R^acWsV�P*m|R^W¸g ��]�P�Q�MEW*Y�RUq�M¶r�acg^R=P�V�`bM�z¸_�WsT�ME`bWsV�g^RUP�V/R3MOV�MOQS��h�a¢g
Q�M���]�anQ�MbriR^W�QSMb`bMba¢f/M3P3g;a¢��V�P*m
Ð�h¶P/V�h\Q�Mb`bMbacf�a�V��iP�V/R^MOV�V�P�z��"P*g^Mbr¨WsVERUq�Mbg^M�P*g^gU]�T\N�R;a¢W�V�g�acR^g"`bm¢MOP/Q6R=q�P*R
q�P�fsanV��\R;WsW�T\P�V/h\anV�R^MOQ;T�Mbr�anP*R^M�V�W�r�Mbg�R^W\Q�W�]�R^MeR=q�Mer<P*R=P�T¿a¢��q�R�`bW�V�gU]�T�M3T�WsQSMeMOV�MOQ��/h�osW�ViP3�/m¢W�Ð�P*m
N�MOQSgUN�Mb`bR^acf�M�oáÌeq�MOV\`bW�T\N�P�Q�Mbr¨R^W3r�anQ�Mb`bR"RUQ;P�V�gUT�acg^g^acWsVER^WJRUq�M»Ð�P&g^M�g^RUP&R^acWsV2z°j�q�acgeP�Q��s]�T¿MOV�R°gU]�N�NáWsQ�R^g
RUq�M�r�Mb`bacg^acWsVµR^W\R=Q^P�V�gUT�acR"RUq�M�P*���sQ�Mb��P*R^Mbr¨r<P*RUPJr�anQ�Mb`bR^mchiY�Q�WsT `bmn]�g^R^MOQ�q�MOP*riR^W¶Ð�P&g^M�g^RUP*R;a¢W�V2z

j�q�M,Í*Mbh Y0MOP*R=]�Q�Mbg¶W&Y¿õ
{ � Z-# P/Q�M¸mcW�`OP*mca �bMbr�`bW�WsQ�r�anV�P*R^acWsVîYCWsQE`bmn]�g^R^MOQig;MbR�ì>]�NÏP�V�rÏWsN�MOQ^P&R^acWsV2o
Q^P�V�r�W�T�a��bMbrÀQ�W�RUP&R^acWsViW*Y"`bmn]�g^R^MOQ3q�MOP&r�g3P�V�r,mcWs`OP&m�YÞ]�g^acWsV W*YXr<P*R=P\R^W¸QSMbr<]�`bM\��mcWsÐ�P*m°`bWsTET�]�V�ac`OP*R;a¢W�V
`bW�g^R;gOz�õ�{ � Z-# acg3W�Q��sP�V�a��bMbr,anV/R^W¸Q�Ws]�V�r�gJÌeq�MOQ�M\MOP*`bq�Q�Ws]�V�r,g;RUP�Q�R^g�Ì�acRUq,P¨g;MbR�ì>]�N,N�q�P*g^M¿Y0W�mcmcW*Ì"Mbr
Ð/hÂP¨mcWsV���MOQ�g^R^MOP*r�h/ì�g^RUP*R;M3r<P*RUP¨R=Q^P�V�g�YCMOQeN�q�P&g^M�zN#�MOQSM�Ì"M\r�Mbg;`OQ�anÐ�M¨f(P�Q�acWs]�g�g=]�Ð/ì>N�q�P*g^Mbg�anV�f�W/m¢f/Mbr,anV
Ð�W/RUq¨RUq�Mbg^M�N�q�P*g^MbgOz
æ�z � ��� �������6M���� � �	� ��� ��M.� } � N�Q�Mbr�MbR^MOQ;T�anV�Mbr¸Y�Q^P*`bR;a¢W�ViW*YXV�W�r�MbgOo�gUP�h "
o�MbmcMb`bR�RUq�MOT�g^Mbmcf�Mbg
P*gE`bm�]�g;R^MOQ\q�MOP*r�gOz8j�q�MiWsN�R^anT�]�T f(P*mn]�MµW*Y "8`OP�VGÐ�M¨YCWs]�V�r8Y�Q�WsT�N�mcW�R\Ð�MbR�Ì"MbMOVGV�WsQ^T\P&m¢a��bMbr
MOV�MOQ��/h¸r�acg^g^anN�P*R^acWsV�P�V�r,NáMOQ�`bMOV�R�W*YXV�W�r�Mbg»P&`bR^anV��¸P*g�`bmn]�g^R^MOQ�q�MOP*r�g�z�é<W�Q"r�MbRUP*acm�r�Mbg^`OQ�anN�R^acWsV�W*Y
RUq�acg�N�Q�Ws`bMbr<]�QSM�Ì"M�Q�M=Y0MOQ�R=q�M¿QSMOP*r�MOQ�R;W¶RUq�M\N�P�NáMOQ�WsV�õ
{ � Z-#3z2j�q�M�r�Mb`bacg^acWsV�R^WiÐ�M¨P\`bmn]�g^R^MOQ
q�MOP*r8acg�T\P&r�M¶Ð�hµ`$q�W�W�g^anV��,PiQ^P�V�r�W�TªVs]�T�Ð�MOQ�ÐáMbR>Ì"MbMOV,xiP/V�rßæ�z\Ñ³Y�RUq�M���MOV�MOQ^P*R^Mbr8Vs]�T�Ð�MOQ
acg�m¢Mbg;geRUq�P/V¸P�RUq�QSMbgUq�W�mcr ��â�
AäêRUq�MOViRUq�M3V�W�r�M3Ì�a¢mcm°Ð�M�P�`bmn]�g^R^MOQ�q�MOP*r¨YCWsQ"`O]�Q^QSMOV�ReQSWs]�V�r
zXj�q�M
RUq�QSMbgUq�W�mcr ��â�
2ä�acg3�/a¢f/MOVÂÐ/h¸R=q�M\MbklN�QSMbg^g^acWsV "�áånæ��#"�â��������AâSæ��"<ä^ä>ç>z�j�q�acg3Ì"Ws]�mcr�MOV�gU]�Q�M\R=q�P*R
Mbf�MOQSh¶V�Wsr�M�Ì"Ws]�mcrÜÐáM»P�`bmn]�g^R^MOQ"q�MOP*r¨WsV�`bMeanVµæ��"¨Q�Ws]�V�r�gOz°ë�V�`bM�RUq�M�r�Mb`bacg^acWsV¨acg�T\P*r�M�o�`bmn]�g^R^MOQ
q�MOP*r�g�P*r�f�MOQSR^acg^M�RUq�MbanQ�acr�P�V�riRUq�acgeacg�r�WsV�M3Ð/h¶MOT\N�mcW*h�a�V��¸Z�_�è � è � ZÏN�Q�W�R^W�`bW�mCz

"�z @���� M�� ��� M�������� �(��� ��M.� }Aë�V m¢acg^R;MOV�a�V���R^WiP*r�f�MOQSR^acg^MOT�MOV/R^g�anV�RUq�M\N�Q�Mbf�a¢W�]�g�N�q�P*g^M�o
V�W�V
`bmn]�g^R^MOQ"q�MOP*riV�W�r�MbgXr�MbR;MOQ^T�anV�MeÌ�q�a¢`bqE`bm�]�g;R^MOQ"q�MOP*r¶R;W �>W�anV¨Ð�h�`bWsTEN�P�Q�anV��3g^ac�sV�P&m<R^W�V�W�acg^M»Q;P*R^acW
Y�Q�WsT f(P�QSa¢W�]�g¶`bmn]�g^R^MOQiq�MOP&r�gigU]�Q^Q�Ws]�V�r�anV��GacROz�{|P*`$qîV�Wsr�M�anV/YCWsQ^T�g¨RUq�M¸`bmn]�g^R;MOQiq�MOP*rÏW*Y»R=q�M
`bmn]�g^R^MOQ�Ìeq�ac`bqiacRer�Mb`bacr�Mbg�R^W ��W�anV¸Ð/h¶MOTEN�m¢W*h�anV��ÜZ�_�è � è � Z�N�Q�W�R;Ws`bW�mCz

$�z M*@��*� ��� � �:@�� ���!����" �!# ë�VÀQSMb`bMba¢f�anV��,P*mcm6RUq�M¶T¿Mbg^gUP*��Mbg�o
`bmn]�g^R^MOQ�q�MOP*r,`OQSMOP*R^Mbg�PijêL�è �
g^`bq�Mbr<]�mcM¸P�V�r,P�V�V�Ws]�V�`bMbg�acR�R^W¸P*mcm6R=q�M¿V�W�r�Mbg3anVàRUq�M�`bmn]�g^R^MOQbz¨Ñ�V�WsQSr�MOQ�R^W¸P�f�W�acr,anV�R;MOQ�Y0MOQSMOV�`bM
ÐáMbR>Ì"MbMOV\V�W�r�Mbg"anV\P*r��^P*`bMOV�R°`bmn]�g^R;MOQ�gOo�`bmn]�g^R^MOQ6q�MOP&r\r�MbR^MOQ^T�anV�Mbg|RUq�MeZ"L�è � `bW�r�M�R^W3ÐáMe]�g^MbriÐ�h
P*mcm�RUq�M"V�Wsr�Mbg°anV�acR^g�`bmn]�g^R^MOQbz°j�q�acg"Z"L�è � `bW�r�M"R^W»ÐáM�]�g^Mbr�a�VJRUq�M"`O]�Q^QSMOV�R°Q�Ws]�V�r�acg°RUQ^P�V�g=T�acR^R^Mbr
P*mcWsV��¨Ì�acRUq¨RUq�M3jêL�è � g^`bq�Mbr<]�mcM�z

&<z � �$� �%����� ��M��&�6MRM'��" � }�ë�V�`bM¨RUq�M\g^`bq�Mbr<]�mcM¶acg�Í�V�W*ÌeV�MOP*`bq�V�Wsr�M¨Ì�acmcm6RUQ;P�V�gUT�acR�RUq�M\r<P&RUP
r<]�Q�anV��JRUq�M�R^anT�M"g^mcW�R6P*mcmcW�`OP*R^Mbr¨R^WeacROz�Î�q�MOV�RUq�M"`bmn]�g^R^MOQ|q�MOP*r¶Q�Mb`bMbacf�Mbg|r<P*RUPêYÞQSWsTñP*mcm�RUq�M�V�Wsr�Mbg
anViacR^g�`bmn]�g^R^MOQ"acR�Ì�a¢mcm°Q^]�V¨g^WsT¿M�r<P*RUP�YÞ]�g;a¢W�V¸P*mc��WsQSa¢R=q�T�g�R^W\P*����Q�Mb�sP*R^M�RUq�M�r<P*R=P�z°j�q�M3Q�MbgU]�mcR^anV��
r<P*R=P\acg3R=Q^P�V�gUT�acR^R;Mbr¸r�anQ�Mb`bR^mch�R^W¨RUq�M\Ð�P*g^M3g;RUP*R^acWsV2z � Y0R^MOQ�`OP�Q�M=Y�]�mcmchÂ�/W�anV��iRUq�Q�Ws]��sqðRUq�M\N�P�N�MOQ

æ�$



WsVEõ
{ � Z #�P/V�r¶P�V�P*mch��ba�V���Ì"MeT\P&r�M�g^WsT�M"f�MOQSh�anT\NáWsQ�RUP/V�R°WsÐ�g;MOQ�f(P*R;a¢W�V�Ìeq�ac`$qE`bWs]�mcr �l]�Mbg^R;a¢W�V
RUq�M�P�]�RUq�W�Q�g°`bmnP*anT R=q�P*R°RUq�MbanQ"N�Q�W�R^W�`bW�m�anV�`OQ�MOP*g^Mbg"RUq�M�m¢a¹YCMeR;a�T¿MeW*Y2RUq�M�Ì�anQ�MbmcMbg^g"g^MOV�g^WsQ|V�MbR>Ì"WsQ;Í�g
Ð/h¸P�YÞP*`bR;WsQ"W*Yôyáz°Î,M�mcacg^ReR=q�Mbg^M3WsÐ�g;MOQ�f(P*R;a¢W�V�geÐ�MbmcW*Ì3z

� Ñ�ViRUq�MJg^anT�]�mnP*R;a¢W�V�ge`bWsV�r<]�`bR;MbrÂR=q�M3N�W�g^g;a�Ð�acmcacR�hÂW&Y[V�W�r�Mbg»ÐáMbanV��¶r�Mbg^R=Q�W*h�Mbrir<]�M3R^W¨q�W�g^R^acmcM�MOV�f�a¹ì
Q�W�V�T�MOV�RJanV�Ìeq�ac`$qàRUq�Mbh�T�ac�sq�R�Ð�M\r�MON�mcW*h�Mbr8acg�V�W�R�`bWsV�g;a¢r�MOQSMbr
zÜÑÞR^g3Ì"Mbmcm6Í�V�W(Ì�V�RUq�P*R�g^MOV�g;WsQ
V�W�r�Mbg»P/Q�M�MbklNáMb`bR^Mbr¸R;W¶Ð�MJr�MON�m¢W*h�MbrµanVif�MOQ�hiq�W�g^R;a¢mcMJMOV�f�anQ�WsV�T�MOV/ROz

� {|V�MOQ���hir�acg^g^anN�P*R^acWsVµacg�P*g^gU]�T�MbrµR^W¶ÐáM�w�x\V�=�"�Ð�acROo<Ì�q�a¢mcMJYCWsQ"RUq�M�Ð�Mbg^ReP�f*P*acm�P/Ð�m¢MER^Mb`$q�V�W/m¢W/��h¶acR^g
æ�æ�w3V�=;"�Ð�acROz|j�q�Ws]��sq\P/]�RUq�WsQ�g|W*Y�õ
{ � Z #�T¿MOV�R^acWsVERUq�acg|YÞP&`bROo*RUq�Mbh\r�W�V�W�R6��acf�M�P�V�h\P�QS�s]�T�MOV/R^g
R^WEgU]�N�N�WsQSR�gU]�`bq¸P*g^g=]�T\N�R^acWsV2z

� ÑÞR6acg6N�Q�WsNáW�g^Mbr\anV�õ
{ � Z-#GRUq�P&R°`bMOQ�RUP*anV�N�Q�Mbr�MbR^MOQ^T¿a�V�MbrEY�Q^P*`bR^acWsVJW*YAV�W�r�Mbg6Ì�acmcmAÐáM�`bmn]�g^R^MOQ°q�MOP*r�g
anV�MOP*`bq\Q�W�]�V�r¿P/V�r¿P�T¿MbRUq�WsrER^Wer�MbR;MOQ^T�anV�M�RUq�M"WsN�R^anT�]�Tñf*P*mn]�M�W*Y2RUq�acg�YÞQ^P&`bR^acWsVJÌêP&g6N�Q�WsN�W/g^Mbr
z
�"]�R3R=q�M\acg^gU]�M¨W*Yêq�W*Ì R;W¸T\P�Í*M�gU]�Q�MERUq�P*R�RUq�Mbg^ME`bm�]�g;R^MOQ�q�MOP*r�g�P�QSM¶]�V�a¹Y0WsQ;T�mchÂr�acg^R=Q�anÐ�]�R^MbrGanV
RUq�M\V�MbR�Ì"WsQ^ÍEÌ�acRUq¸QSMbgUN�Mb`bR�R^W¨RUq�MbanQ���MbW��sQ^P/N�q�a¢`�mcW�`OP*R^acWsVµacg»V�W�R�P*r�r<Q�Mbg;g^Mbr
z � g�P¶QSMbgU]�mcReRUq�MOQSM
acg\PiN�W�g;g^anÐ�a¢mcacR�hGRUq�P*R�`bmn]�g^R^MOQJq�MOP*r�g�`bWs]�mcròÐáM\`bWsV�`bMOV/RUQ^P*R;Mbr,anV,WsV�M¨N�P�Q�R�W*Y�RUq�M¶V�MbR�Ì"WsQ^ÍiP/V�r
T\P �>W�QXN�P/Q�R�W*Y°g^MOV�g^WsQ�V�Wsr�Mbg�Ì�a¢mcm°Ð�MJm¢M=YCR�Ì�acRUq¨Ws]�ReP�V/h¨`bm�]�g;R^MOQeq�MOP&ria�VðRUq�MbanQ�f�ac`banV�a¢R�h�z

� Ñ�V¸R=q�M�g^anT�]�mnP*R;a¢W�V¸g;RU]�r�hir�WsV�M�Ð/hiP�]�RUq�WsQ�g�W*YXõ
{ � Z-#�R=q�Mbhi`bWsV�g^acr�MOQ�Mbr,PiæOx�x(ì>V�Wsr�M�V�MbR>Ì"WsQ;Í<o
Ìeq�acmcM¸g;MOV�g^WsQ3V�W�r�Mbg¶P�QSM\R^WÂÐáMir�MON�mcW(h/MbrÀanV8RUq�Ws]�g=P�V�r�g�gUN�Q�MOP*r�anV��,Pµ`bWsV�g^acr�MOQ^P�Ð�mch8m�P/Q���M¨��MbW*ì
�sQ;P�N�q�ac`OP*mXP�QSMOP�z3j�q�acg3`bW�]�m¢rGq�P�f�M\P¨g^ac�sV�a! <`OP�V/R3anT\N�P*`bRJWsVµRUq�M* AV�P*m°Ws]�R^`bWsT¿M�z�Ñ�V,P¨Ì�anQ�MbmcMbg^g
g^MOV�g;WsQ�V�MbR�ÌXW�Q^Í\Ì�a¢R=q¸R=q�Ws]�gUP�V�r�g�W*YXV�W�r�MbgOo2`bmn]�g^R^MOQ�q�MOP*r�g�YÞP/Q"Y�Q�WsT Ð�P*g^MJg^RUP*R^acWsVðÌ"Ws]�mcrÂr<Q;P*anV
RUq�MbanQJMOV�MOQ���h%�l]�ac`bÍ�mch�zij�q�acg�QSMbgU]�mcR^g3anV�`OP*g;`OP*r�anV��¸M=ó
Mb`bR3anV�Ìeq�ac`bqÀV�W�r�Mbg�Y�P�Q�P�Ì�P�h¨YÞQ�W�T Ð�P*g;M
g^R=P*R^acWsV¨Ì"Ws]�mcr¸r<Q^P&a�VðWs]�R �l]�ac`bÍ�mch�P�V�r¸Q�Mbr<]�`banV��iRUq�M3P�Q�MOP¿`bW(f/MOQ�Mbr¸Ð�h¨RUq�M�g^MOV�g;WsQ�V�MbR�Ì"WsQ^Í/gOz
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ÊbÇ2È��ðÄ �=Æ�ÇAÈ�(��ÈOÇ��bÇ��*Ç�� � � � � � �
j�{|{6ËÁa¢giP�`bmn]�g^R^MOQ¨Ð�P*g^MbrÏQ�Ws]�R^anV��GN�Q�W�R^W�`bW�m�N�Q�WsNáW�g^MbrÏÐ�h8è,P�V�>Mbg=q�Ì�P�Q�MbR�z�P*mCz�å�"�w�ç»P/V�rGa¢g¨g^anT�acmnP�Q
R^W¸õ
{ � Z-# r�Mbg^`OQ�anÐ�Mbr8anV�RUq�M¶N�Q�Mbf�acWs]�g3g;Mb`bR^acWsV�Mbk�`bMON�R3RUq�P*R�g^MOV�g^W�Q�V�Wsr�MbgJr�WÂV�W�R3q�P�f�MJr<P*RUP¨R^W¸ÐáM
g^MOV/R\P*R\P# <k�MbrGQ^P*R^M�z � ]�RUq�WsQ�g�W*Y�RUq�acg¶N�Q�W�R^W�`bW�m"q�POf/MÜN�Q�W�N�W�g^Mbr8R^W�`bmnP*g^g^a¹YChÀg;MOV�g^WsQ�V�MbR�ÌXW�Q^Í�g�anV/R^W
N�Q�WsP&`bR^acf�M�g^MOV�g^WsQ�V�MbR�Ì"WsQ^Í/gêP/V�rÂQ�MOP*`bR;a¢f/M�V�MbR�Ì"WsQ^Í/gOz6ö6QSWsP*`bR^acf�M3V�MbR�Ì"WsQ^Í/g�`bWsV/R^anVs]�W�]�g^mch¸T�WsV�acR^WsQ"R=q�M
MOV/fsanQ�WsV�T¿MOV�R¸P�V�rîRUq�]�gÜq�P�f�Mµr<P*RUPàR^WòÐáM�g^MOV�RiP*RiP,`bW�V�g^RUP�V/RÜQ;P*R^M�zíõ�{ � Z-# g=]�a¢R;MbgigU]�`$qîg^MOV�g;WsQ
V�MbR�Ì"WsQ^Í/g�anVERUQ^P�V�gUT¿a¢R;R^anV���r<P*RUP�M! ¶`bacMOV/R^mch¶R^W�R=q�MêÐ�P&g^M�g^RUP&R^acWsVJÌ�acRUq¶T¿a�V�anT�]�TñMOV�MOQS��h�`bWsV�gU]�T\N�R^acWsV2z
Ñ�Vð`OP*g^MJW*Y[QSMOP*`bR^acf�M�V�MbR�Ì"WsQ^Í/g�V�Wsr�Mbg�o<WsV�mchiÌeq�MOVµRUq�M�f*P�Q�anP�Ð�mcM\Ð�MbanV��¸T�WsV�acR^W�Q�Mbr¸anV�`OQ�MOP*g;Mbg3Ð�Mbh�WsV�r�P
RUq�Q�Mbg=q�W�mcr
o�RUq�M3g;MOV�g^anV��ÜV�W�r�M�V�MbMbr�g�R;W\RUQ^P�V�g=T�acR�RUq�M�r<P*RUPáz

j�{|{6Ë MOT\N�mcW*h���g�RUq�M¶`bmn]�g^R;MOQ�YCWsQ^TEP*R^acWsVàg^RUQ^P*R;Mb��h¸W*Y�õ
{ � Z # Ð�]�R\P*r�WsN�R^g�P¸r�a¹ó
MOQ�MOV/R�g^RUQ^P*R;Mb��h
anV�r<P*RUPERUQ^P/V�gUT�acg^g^acWsV�N�q�P*g^M�zJj�{6{|Ë T\P�Í&Mbg»]�g^MEW*Y6R�ÌXWi]�g^MOQ�r�M  AV�MbrÀN�P/Q^P�T�MbR^MOQSg9#�P�Q�r,j�q�Q�Mbg=q�W�mcr
âJ#�RUä"P�V�rÂ_�W&Y0Rej�q�Q�MbgUq�W�mcrßâC_�RUä|R^W\r�MbR;MOQ^T�anV�M�a�Y6acR�V�MbMbr�geR;W\RUQ^P�V�g=T�acR�RUq�M�f(P&m�]�M�acR�g^MOV�g^Mbr¸`O]�Q;Q�MOV�R;m¢h�z
Î�q�MOV\R=q�M»T�W�V�a¢R;WsQ�Mbr¨f(P*mn]�M�Mbk�`bMbMbr�g1#�R|YCWsQ  AQSg^R"R^anT�M�o�a¢R"acg"g^R^WsQSMbr¶anV¨P3f*P�Q�anP�Ð�mcM3P�V�r¨acg�RUQ^P�V�g=T�acR^R^Mbr
r<]�Q�anV��,RUq�MiR;a�T¿M¶g^mcW�REW*YeRUq�MiV�Wsr�M�zG_�]�Ð�g^M���]�MOV/R^mchGa�Y�RUq�M¸T�WsV�acR^WsQSMbrÀf*P*mn]�M¸Mbk�`bMbMbr�g¶RUq�M¨`O]�Q^Q�MOV/R^mch
g^R^W�Q�Mbr¶f*P*mn]�M�Ð/hÜP�T\P&�sV�acRU]�r�M3W*Y°_�ReV�Wsr�M�r�Mb`bacr�Mbg�R^W�RUQ;P�V�gUT�acR"RUq�M�r<P*RUPázôj�q�a¢g�RUQ^P/V�gUT�acR^R^Mbr¨f(P*mn]�MJa¢g
g^R^W�Q�Mbr¨Y0W�Q6`bW�T\N�P�Q�anV��\anV¨Y�]�RU]�Q�M�z

� m¢m°R=q�M3acg^gU]�Mbg�RUq�P&ReÌ"MOQ�M�]�V/ì>P*r�r<Q�Mbg^g^Mbr,Ð/hÂP�]�R=q�WsQ�g�W*YXõ�{ � Z-#�Ì"MOQ�MJmcM=Y0R3Ð/h¸P�]�RUq�WsQSgeW*YXj�{6{6Ë
P*mcg^W<z8Ñ�VGP*r�r�acR^acWsV R^W�RUq�W�g^Mir�Mbg;`OQ�anÐ�MbrßanV RUq�M¸N�Q�Mbf�a¢W�]�g\g^Mb`bR^acWsVàYCWsQ�õ
{ � Z-#3o|j�{6{|Ë gU]/ó
MOQ�gJYÞQSWsT
YCW�mcm¢W*Ì�anV��¨r<Q^P�ÌeÐ�P*`bÍ�g�z
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r<Q^P&a�V�anV��\T�WsQSM6MOV�MOQ���h�P*g6T�W�g;R�W*Y<R=q�MeV�Wsr�Mbg°anV�acR^g°`bmn]�g^R;MOQ6T�ac�sq/Rôq�P�f�M"r<P*R=P�R^W3ÐáM"RUQ^P�V�gUT¿a¢R;R^Mbr
z
Ñ0YeRUq�MOQ�M¨acg�P¸q�W/R3gUNáW�R�a�VàRUq�M¶V�MbR�Ì"WsQ^Í�o
Ì�q�MOQ�M\RUq�MOQ�M¨acg�`bWsV�R;a�V�]�Ws]�gJa�V�`OQSMOP*g^MianV,R=q�M\f(P*mn]�MiW*Y
f*P�Q�anP�Ð�mcM¶Ð�MbanV��¸T�W�V�a¢R;WsQ�Mbr
o2P*mcm�RUq�MJg^MOV�g^WsQ�V�Wsr�Mbg�anVµRUq�acg»QSMb��acWsViÌ�acmcm°r<Q^P*anVðRUq�MbanQ�Ð�P*R^R^MOQ�h¨f�MOQ�h
g^W�WsViQ�Mbg=]�m¢R;a�V��ianVµP�g^acRU]�P*R^acWsV¨Ì�q�MOQ�M3RUq�MOQSM�`bWs]�mcrÂÐ�M�V�W¶V�W�r�MbgeR^W¨T�WsV�acR^WsQ|RUq�P*R�q�W�R�gUNáW�ROz

� Ñ0Y�PµV�Wsr�Mir�W�Mbg\V�W�R\q�POf/M¶P�V/h,r<P*RUPðR^W,Ð�M¨RUQ^P�V�gUT¿a¢R;R^Mbr
o�a¢R;g\R^anT�M¨g^mcW�R�a¢g�mcM=YCR¶]�Vs]�g;Mbr
z,_�WsT�M
W�R=q�MOQ�V�Wsr�MJ`bWs]�mcrÂq�P�f�M3NáW�R^MOV/R^anP*mcm¢h�]�g^MbriRUq�acg�g^mcW�ROz
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ö6{�� � _�Ñ�_îå�" "�çXacg\P�V�W�R=q�MOQ3N�W*Ì"MOQ�M! ¨`ba¢MOV/R\g^MOV�g;WsQ3V�MbR�Ì"WsQ^Í/anV��ÂN�Q�W�R;Ws`bW�mCo�Ìeq�ac`bq,acg�`bmnP*anT�MbrßP�Vàa�T�ì
N�Q�W*f�MOT�MOV/R"W*f�MOQ"õ
{ � Z #3z<j�q�a¢g�acg»PEV�MOP�Q"WsN�R^anT\P&mA`bq�P*anV/ì>Ð�P*g^Mbr,N�Q�W/R^Ws`bW/m0oáa�VðÌeq�ac`$qðMOP*`bqiV�Wsr�MJ`bWsTJì
T�]�V�ac`OP*R^Mbg�WsV�mch¸Ì�a¢R=qiacR^g�`bmcW�g^Mbg^R3V�Mbac�sq�Ð�W�Q�P�V�r¸RUP/Í*MbgeR=]�Q^V�geR;W¶RUQ;P�V�gUT�acR�R^W¶R=q�M�Ð�P*g^M�g^R=P*R^acWsV2zej�q�a¢g
Q�Mbr<]�`bMbgJRUq�M¶N�W*Ì"MOQ�Q�M��l]�anQ�Mbr8R^WiRUQ;P�V�gUT�acR�r<P*RUP¨N�MOQJQ�Ws]�V�rÀP/V�rÀq�MOV�`bM\Ì�acmcm6anV�`OQ�MOP*g;M\mca�YCMbR^anT�M¨W*YXR=q�M
V�MbR�Ì"WsQ^Í\Ð/h¶R�Ì"W�R^anT�Mbg�Ìeq�MOVð`bWsT\N�P�QSMbriR^W¶õ
{ � Z-#Jz

j�q�M¶TEP*anV,T�W�R^acf�M¨Ð�MOq�anV�rÀR=q�a¢g�N�Q�W�R^W�`bW�m°Ì�P*g�R^WianV�`OQ�MOP*g^M¨RUq�M�mca¹Y0MbR^anT�MiW&YXMOP*`bqµg^MOV�g^WsQJV�Wsr�M�o�R^W
r�Mb`OQ�MOP*g;M¶RUq�M¨Ð�P�V�r�Ì�acr�RUq8`bWsV�gU]�T¿MbròÐ/h,]�g^anV��ÂmcW�`OP*m"`bW�mcmnP�Ð�WsQ;P*R^acWsV8P�T�WsV��µRUq�M¶V�W�r�Mbg¿P/V�rÀR^W/m¢MOQ;P*R^M
V�W�r�M�Y�P*acm�]�QSMbgOz

j�q�acg�N�Q�W�R^W�`bW�m2`bWsV�g^acr�MOQ�g�RUq�P*R�R=q�M3V�MbR>Ì"WsQ;Í\q�W�mcr�geR=q�M�Y0W�mcmcW*Ì�anV��ÜP&g^gU]�T\N�R^acWsV�g�P�V�r¸N�Q�W�N�MOQ�R^acMbgOz

� j�q�M3Ð�P&g^Meg;RUP*R^acWsVEacg  <ksMbr¸P&RXPJr�acg^RUP�V�`bM�Y�Q�WsT RUq�M�V�Wsr�Mbg�P�V�riMOP*`bq¶V�W�r�M3q�P*g"RUq�M�`OP�N�P�Ð�acmca¢R�hiW*Y
RUQ;P�V�gUT�acR^R^anV��\r<P&RUP�R^W¶Ð�P&g^M�g^RUP*R;a¢W�V¨Mba¢R=q�MOQ"r�anQ�Mb`bR^mch¸WsQêRUq�Q�Ws]��sqiP/V�h\W/RUq�MOQ�V�W�r�M�z

� {|P*`$qiV�W�r�M�q�P&g�mcWs`OP*R;a¢W�VianV/Y0W�Q^T\P*R^acWsVµP�Ð�W�]�ReP*mcm
W�RUq�MOQ�V�Wsr�MbgOz

��� mcm�RUq�M3V�W�r�Mbg�P�Q�M3q�WsT�W/��MOV�MbWs]�geP�V�riÌ�a¢R=q¸]�V�a¹Y0W�Q^T MOV�MOQ���h�z

� j�q�Mbg;M�V�W�r�Mbg»P�QSM�a�TET�WsÐ�acmcM�z
Ñ�V�acR^anP*mcmch�RUq�Mbg^M"V�Wsr�Mbg�Ì�acmcm  AV�rJa¢R;g
`bmcW�g^Mbg^R°V�Mbac�sqsÐáWsQ�Ð�h�g^MOV�r�anV��3P�N�W*Ì"MOQ�g^ac�sV�P*m�P�V�r�RUq�MOV��sQ^P*r<]�P*mcmch

Q�Mbr<]�`banV��\RUq�M�N�W*Ì"MOQbo/R^acm¢m2acR�q�MOP�Q�riÐ�hEWsV�mch¶WsV�M�V�W�r�M�z6j�q�M�r<P*RUP�acg"RUQ^P/V�gUT�acR^R^Mbr¨R^W�Ð�P&g^Meg;RUP*R^acWsV�Ì�a¢R=q
r<P*RUP�YÞ]�g^acWsV2oáÌeq�ac`$qðÌ�acm¢m�`bWsT�Ð�anV�Mbg�R�ÌXW�WsQ"T�W�Q�M�r<P*RUP\N�P&`$Í*MbR;geP�V�rig^MOV�r�g�P*g�WsV�M�z"j�q�acg�a¢g�g^anT�acmnP�Q�R^W
õ
{ � Z-#ñN�Q�W�R;Ws`bW�mCz�j�q�M\Í*Mbhiacr�MOP¨a�V�ö|{�� � _�Ñ�_µacg�R^WEY0W�Q^T PE`$q�P*anV�P�T�W�V��¶RUq�M�V�Wsr�Mbg�g;W¶RUq�P&R�MOP*`bq
V�W�r�M\Ì�acmcmêQSMb`bMba¢f/M\Y�Q�WsTªP�V�ràRUQ^P�V�gUT¿a¢RJR^W¸Pi`bmcW�g;M¶V�Mbac�sqsÐáWsQbzij�q�M�Y�]�g^Mbr8r<P*RUPiT�W*f�Mbg�Y�Q�WsT V�Wsr�MER^W
V�W�r�M»P�V�riacg"RUQ^P/V�gUT�acR^R^Mbr¨R^W�Ð�P&g^Meg;RUP*R^acWsV¨Ð�hEWsV�MeW&Y�RUq�M�r�Mbg^ac�sV�P*R^MbriV�Wsr�Mbg�â³Ìeq�ac`$qiP/Q�M�RUq�M�T�MOT�Ð�MOQ�g
W*Y"RUq�M\`bq�P*anV�äbz¶Ë�Wsr�MbgJÌ�acmcmXR=P�Í*M�RU]�Q^V�g�R^WiR=Q^P�V�gUT�acRJR^W¸Ð�P*g^M\g;RUP*R^acWsV2o
Q�Mbr<]�`banV���RUq�M¶NáW*ÌXMOQ�QSM��l]�anQ�Mbr
N�MOQ�Q�Ws]�V�r
z
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Q^P*r�acaCzí{|P*`bq8g^MOV�g^WsQERUq�MOVGg;MOV�r�g¶Ws]�RiN�MOQSa¢W�r�ac`ÀP*r�f�MOQSR^acg^MOT�MOV/R^g\R^WÀV�Mbac�sq�Ð�W�Q�giRUq�P*R¶P/Q�M¸acR^g¨`O]�Q^Q�MOV/R
mcMbf�Mbm�r�acg^RUP/V�`bMÂP�Ì�POh�z,j�q�M¸P*r�f�MOQ�R^acg^MOT¿MOV�R^gE`OP�Q^Q�h,acR^gE`O]�Q^Q�MOV/R\mcMbf�MbmCo"a¢R;g¶N�P�Q�MOV/R ��g�acr�MOV�R;a¢R�h�â³a¹Y�P/V�h�ä
P�V�r¸Q�MOTEP*anV�a�V��¨MOV�MOQ���h�z|ÑCR�RUq�MOVðÌ�P*acR^g|Y0WsQ�P�Ì�P*acRXR;a�T¿M3RUq�P*R"acgeN�Q�W�N�WsQ�R;a¢W�V�P*m
R^W�acR^g�Q^P*r�an]�g�R^W¶QSMb`bMba¢f/M
W�RUq�MOQ�V�W�r�Mbg»P*r�f/MOQ�R^acg^MOT�MOV/R^gOz � ReR=q�M3MOV�r�W*Y6RUq�acg�R^anT�MOQ�P*mcm�mcMbf�Mbm6x¨V�W�r�Mbg�g^RUP�Q�R�P¶N�Q�W�T�W�R^acWsV¨R^anT�MOQ
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RUq�P*R�acg¶N�Q�W�N�WsQ�R;a¢W�V�P*m"R^W�a¢R;g¿QSMOT\P*anV�anV��ÀMOV�MOQ��/hòQ�Mbg;MOQ�f�Mbg\P�V�rGRUq�MiVs]�T�ÐáMOQ�W*YemcMbf�Mbmex�V�W�r�Mbg¶Ì�q�W�g^M
P*r�f�MOQSR^acg^MOT�MOV/R^g�acReQ�Mb`bMbacf�Mbr
z|Î�q�MOV¨RUq�M3N�Q�WsT�W/R^acWsV¨R^anT�MOQ"Mbk�N�anQ�MbgeR=q�M3V�Wsr�M�N�Q�WsT�W�R;MbgXacR^g;Mbm�Y6R;W�mcMbf�Mbm
æ�z6ÑÞR�RUq�MOVðg^RUP�Q�R;gXg;MOV�r�a�V��iW�]�ReN�MOQ�acW�r�ac`¿P&r�f�MOQ�R^acg^MOT�MOV/R^geP&R�mcMbf�MbmXæ/z6Ñ�VðRUq�Mbg^M3V�MbÌñP*r�f�MOQ�R^acg^MOT¿MOV�R^g�a¢R
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z � mcMbf�Mbm6x¨V�W�r�M
RUq�MOViN�ac`bÍ�g�]�N¸P*g"acR^g�N�P�Q�MOV/R"WsV�M3W*Y�RUq�M�mcMbf�MbmXæJV�Wsr�MbgOoáÌeq�W�g^M3P*r�f/MOQ�R^acg^MOT�MOV/R^g�anV�`bmn]�r�Mbr,acR^g�acr�MOV/R^acR>h�z
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Q^P*`bM�z � R�RUq�M�MOV�r
o�MOP*`bq¨RUq�M�mcMbf�Mbm"æ»V�W�r�M3g;RUP�Q�R^g�PJÌ�P*acR�R^anT�MOQ�P/V�riÌêP&a¢R;g"Y0W�Q6acR^g�N�W�R^MOV/R^anP*m
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æ�V�Wsr�Mbg6NáMOQ�acWsr�ac`OP*mcmnh¨MOV/R^MOQ
R=q�M
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õ2a¹YCMbR^anT�M�W*Y»r�acg^R=Q�anÐ�]�R^MbríT�ac`OQ�W8g^MOV�g^WsQEV�Wsr�MbgiacgiP,f�MOQShÀanT\NáWsQ�RUP�V/R\acg^gU]�M�anVîRUq�M¸r�Mbg;a¢��VGW*Y3g^MOV�g;WsQ
V�MbR�Ì"WsQ^Í/gOzi_�MOV�g^WsQ�V�MbR�ÌXW�Q^Í�gJgUq�Ws]�mcrGWsNáMOQ^P*R^M\Ì�a¢R=qÀT�anV�anT�]�T N�W/g^g^anÐ�mcM¸MOV�MOQ���hàR^W¸anV�`OQ�MOP*g;M¶RUq�M¨mca¹Y0M
W*Y6g^MOV�g;WsQeV�W�r�MbgOz�_�WiÌ"M�V�MbMbr,N�W*Ì"MOQ�POÌ�P�QSM�`bWsT\N�]�RUP*R;a¢W�V&"*`bWsT\T�]�V�ac`OP*R^acWsVµ`bWsT\NáWsV�MOV/R�R^Mb`$q�V�W/m¢W/��h�o
mcW*Ì"ì�MOV�MOQ���hµg^ac�sV�P*mcanV�� P/V�r V�MbR�Ì"WsQ^Í/anV��<o
N�W*Ì"MOQ�POÌ�P�QSM3g^W*YCR�Ì�P�Q�M�anV/YÞQ;P*g^RUQ^]�`bR=]�Q�M�z�Ë�W�r�Mbg�N�P�Q�R;a¢R;a¢W�V�a�V��
`OP�ViÐáM3`bWsV�g^acr�MOQ�MbrµYCWsQ|mcW(Ì MOV�MOQ���hi`bWsT\N�]�R=P*R^acWsViP�V�ri`bWsTET�]�V�ac`OP*R;a¢W�V2z

L�Mbg^ac�sV�`bq�P*mcmcMOV���Mbg�MOV�`bWs]�V/R^MOQ�Mbr,anV�RUq�M\Ð�]�acmcr�anV��,W*YXÌ�a�QSMbm¢Mbg;g3g^MOV�g^W�Q�V�MbR>Ì"WsQ;Í�g�`OP�V���MOV�MOQ;P*mcm¢h,ÐáM
`bmnP*g^g^a! <Mbr�anV�R^WÏq�P�Q�r�Ì�P�Q�M�o�Ì�anQ�MbmcMbg^g�V�MbR�ÌXW�Q^Í�anV��<o�P�V�r�P�N�N�mca¢`OP&R^acWsV�gOz � mcmJRUq�Q�MbM,`OP*R;Mb��WsQ�acMbg¸g=q�Ws]�mcr
T�anV�anT�a��bM�RUq�M¸N�W*Ì"MOQ\]�gUP*�/MiR^W,anV�`OQ�MOP*g^MµRUq�Mimca¹Y0MµW*Y»g;MOV�g^WsQ\V�W�r�M�z #�P�Q�r�Ì�P�QSM¶anV�`bmn]�r�MbgiRUq�M¸r�Mbg;a¢��V
P*`bR^acf�acR^acMbg QSMbm�P&R^MbrÏR^WßP*mcm�q�P�QSr�ÌêP/Q�MÂN�mnP*R�YCWsQ^T¿giRUq�P*R¸T\P�Í&M ]�Nãg^MOV�g^WsQiV�MbR�Ì"WsQ^Í/gOz è {[è,_2o6r�ac��acRUP*m
`banQ�`O]�acRer�Mbg;a¢��V2o<g^h�g^R^MOT anV/R^Mb�sQ^P*R;a¢W�V2olpêéßP�Q�M�anT\N�W�Q�RUP�V/R"`OP*R^Mb��WsQSa¢Mbg�a�VðRUq�M�r�Mbg^ac�sV¨W*Y6q�P�Q�r�Ì�P�QSM�zôj�q�a¢g
R^WsN�ac`�acg�Ws]�R^g^acr�M3R=q�M�g^`bWsN�MJW*Y°RUq�acgeN�P�N�MOQ�z

_�Mb`bWsV�r,P*gUNáMb`bR�anV�`bmn]�r�Mbg3r�Mbg^ac�sVðW*Y[NáW*ÌXMOQêM! ¶`bacMOV�R�P*mc��WsQ�acRUq�T¿geP�V�r¸N�Q�W�R;Ws`bW�mcgOz|ë�V�`bM�R=q�M�g^hsg;R^MOT
acgir�Mbg^ac�sV�Mbr�P*r�r�acR^acWsV�P*m3NáW(Ì"MOQEgUP�fsanV���g¨`OP�VÏÐ�M�WsÐ�R=P*anV�MbrãÐ/hß]�g^anV��Gr�h�V�P�T�ac`,N�W*Ì"MOQ¶T\P/V�P*��MOT�MOV/R
â³L3ö[è ä�ånæ$bç�z�j�q�M�Ð�P*g;a¢`�acr�MOP¨Ð�MOq�anV�r,L3ö°è�acg�R^W\g=qs]�R^r�W*ÌeVðRUq�M3r�Mbf�ac`bMbg�Ìeq�MOV¸V�W/R»V�MbMbr�Mbr,P�V�rµ��MbR
RUq�MOT Ð�P*`$Í¿Ìeq�MOV¶V�MbMbr�Mbr
z"_�W�Ì"MeV�MbMbrÜP/V\MOT�Ð�Mbr�r�MbriW�N�MOQ^P*R;a�V���g^h�g^R^MOTÁånæ�&�ç
RUq�P*R|a¢g�P�Ð�mcM�R^W3g=]�N�N�WsQ�R
L3ö°èGz�ÎàM�`OP/V¸P*mcg^W¨`bWsV�g^MOQ�f/M�MOV�MOQS��h¸Ð�h¸]�g;a�V��µr�hlV�P/T�ac`�f/W�mcRUP*��MJg^`$q�Mbr<]�mcanV��òâ0L ��_�ä"Ìeq�ac`bq�RUQ�acMbg�R^W
T�anV�anT�a��bM\RUq�M�acr�mcM¿N�QSWs`bMbg^g;WsQ�`bh�`bmcMbg�]�g^anV��¨YCMbMbrÂÐ�P*`bÍi`bW�V�RUQSW�m2g^hsg;R^MOTiz�ÎàM3`OP�V�P*mcg^W¨gUP�f�M�MOV�MOQ���h�Ð�h
]�g^anV��¨M! ¶`bacMOV�R�mca�V�ÍðmnPOh/MOQ ånæ�ybç�o�r<P*RUP\P&���sQ�Mb�sP&R^acWsV�ånæ�"�çôP�V�rµg^h�g^R^MOT N�P�QSR^acR^acWsV�anV�� ånæ�&�çôP*g�Mbk�N�mnP*anV�Mbr
anViRUq�M�YCW�mcmcW*Ì�anV��¶g^Mb`bR;a¢W�V�gOz
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j�q�M�g^Ì�acR^`bq�anV��iW*YXV�W�r�M\g^RUP*R;Mbg�RUP�Í*Mbg�g^WsT¿M  AV�acR^M\R^anT�M\P�V�r,Q�Mbg;Ws]�Q�`bM¶å æ�$�ç>z�_�WiÌXM�q�P�f�M3R^W¨`OP�Q�M=Y�]�mcmch
]�g^M�L3ö°èªR^WJ��MbR�T\P*k�anT�]�T mca¹Y0M�W&Y:g;MOV�g^WsQ"V�Wsr�M�z|j�q�acgXg=qs]�R^r�W*ÌeVEh�a¢Mbmcr�g��/WsW�r¶g=POf�anV���gOz��"]�R"a�ViTEP�V�h
`OP*g^MbgJÌ"M¶T\P�hÂV�W�R�ÍsV�W*Ì Ð�M=YCWsQ�MOq�P�V�r,Ì�q�MOV,Ì"M¶V�MbMbrGP¸N�P�QSR^ac`O]�m�P/Q3r�Mbf�ac`bM�z¸_�W¸Ì"M¶V�MbMbr8g^R^W�`bq�P*g^R^ac`
P�V�P*mch�g^acg6R^W�N�Q�Mbr�ac`bR6RUq�MêYÞ]�RU]�QSM�Mbf�MOV/R^gOz°j�q�M"YCW�mcmcW(Ì�a�V���T�W�r�Mbm<W*Y
g^MOV�g^W�Q�r�MOP*mcgXÌ�a¢R=q�g^Ì�acR^`bq�anV��3W*Y�V�W�r�M
g^RUP&R^MeanVµN�W*Ì"MOQ"M! ¶`bacMOV�R�T\P�V�V�MOQ�z

j�q�acg3T�W�r�Mbm°r�Mbg^`OQ�anÐ�MbgJRUq�M\N�W*Ì"MOQ�`bW�V�gU]�T\N�R^acWsVµanVµr�a�ó
MOQ�MOV/R�mcMbf�Mbmcg3W*YXV�W�r�M=ì�g^mcMbMON�g^R=P*R^MbgOz�{°f�MOQ�h
`bWsT\NáWsV�MOV/R�a�V�PiV�W�r�M�`OP�V�Ð�M\anVµr�a¹ó:MOQSMOV�RJg^RUP*R^Mbg�zeÑ�V ��MOV�MOQ^P*m�a¹YXÌ"M\q�POf/M�Ëñ`bW�T\N�WsV�MOV/R^g�anV�g^MOV�g;WsQ
V�W�r�M�o�MOP*`bq�V�Wsr�M=ì�g^mcMbMON¨g^R=P*R^M6`bW�Q^Q�MbgUNáWsV�r�g6R^W3N�P/Q�R^ac`O]�mnP�Q6P�`bWsT�Ð�anV�P*R^acWsV¿W*Y<`bWsT\NáWsV�MOV�R"N�W*Ì"MOQ°T�W�r�MbgOz
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õ2MbR3]�g�P*g^gU]�T�M�RUq�P&R»P*mcm°g^MOV�g;WsQ�V�Wsr�MbgJÌ�acmcmXq�P�f�M�`bWsT\NáWsV�MOV�R;g�gU]�`$qàP*g3N�Q�W�`bMbg^g^WsQbo
T¿MOT�WsQ�h�o2g^MOV�g;a�V��
Ì�acRUq � "*Lñ`bWsV/f�MOQ�R^MOQ�olp�P*r�acW<zX_�W¨P�g^MOV�g^WsQ�V�Wsr�MJÌ�acm¢m�q�POf/M�RUq�M�YCW�mcmcW(Ì�a�V��Eg^mcMbMON¸g;RUP*R^MbgOz

_�RUP*R^Mbg ö6QSWs`bMbg^g;WsQ è�MOT�WsQ�h _�MOV�g^WsQ"Ì�acRUq � "*L p�P&r�a¢W
_�x � `bR^acf�M � `bR^acf�M ë�V ��� ����
_2æ ÑÞr�m¢M _�mcMbMON ë�V ���
_�" _�mcMbMON _�mcMbMON ë�V ���
_�$ _�mcMbMON _�mcMbMON ë�V ë�ó
_�& _�mcMbMON _�mcMbMON ë�ó ë�ó

j�P�Ð�mcM¶æ�}°_�MOV�g^WsQ�V�Wsr�MJg^mcMbMON¸g;RUP*R^Mbg

{6P&`$qµg^mcMbMONµg^RUP*R;M3acg�`$q�P/Q^P*`bR^MOQ�a��bMbr,Ð/h¸mnP*R^MOV�`bh�P�V�r,N�W*Ì"MOQ�`bWsV�g=]�T\N�R^acWsV2z�j�q�M�r�MbMON�MOQ�RUq�M3g^mcMbMON
g^RUP&R^M�o�RUq�M�mcMbg^g;MOQ"RUq�M3N�W*Ì"MOQ|`bWsV�gU]�T\N�R;a¢W�V2o<P�V�r¸T�WsQSMeRUq�M�mnP*R;MOV�`bh�z�#�MOQSM�ÌXM�`OP/V\g^MbM�Y�Q�WsT RUq�M3P/Ð�W*f�M
RUP�Ð�mcM�RUq�P*R�V�W�R3P*mcm°`bWsT�Ð�anV�P*R^acWsV�g�W&YXg^RUP&R^Mbg»P/Q�M\]�g^M=YÞ]�mCzJé<WsQ�Mbk�P�T\N�mcM\a¹YêPiN�Q�W�`bMbg^g^W�Q�a¢g�anV�acr�mcM\g^R=P*R^M
RUq�MOViT�MOT¿WsQ�h¨gUq�Ws]�mcrÂÐáM3anVig^mcMbMONðg^RUP*R^M�z°j�q�acg�Q�MOT�W*f�Mbg�g;WsT�M�`bWsT�Ð�anV�P*R^acWsV�g"Y�Q�WsT RUq�M3V�Wsr�MJg^RUP*R;MbgOz

õ2MbR�]�g»P&g^gU]�T�M���!�â ���	��
 �$äêa¢g�RUq�M3N�Q�W�Ð�P�Ð�acm¢acR�h¸R=q�P*ReV�W¨Mbf�MOV�R;g�Ws`b`O]�Q�]�V�r�MOQ�P�Q�MOP�`bW*f�MOQ�Mbr¸Ð/h¸V�W�r�M
Í�z�Î,M\gUq�W�]�m¢ràg^Ì�acR^`bq¸R=q�M�g;RUP*R^Mbg�a¹YêÌ"M�`OP�V�P*`bq�acMbf�M\gUP�f�a�V��/g�a�VàN�W*Ì"MOQe]�gUP&��M�z3é°ac�s]�QSM 'áo2gUq�W*Ì�geR=q�M
mnP*R^MOV�`bh¸P�V�r¸NáW*ÌXMOQêRUQ^P�V�g^acR^acWsV�g�z

d,k

S k

S 00 P 

    P k

T i

T T u,k

TIME

POWER

T2T1

é°ac�s]�Q�M '�}°_�RUP*R^M3j�Q^P�V�g^acR^acWsVµõ
P*R^MOV�`bhiP�V�r�ö�W(Ì"MOQ

õ2MbR�]�g�P*g^gU]�T¿MeP�VEMbf�MOV�R|Ws`b`O]�Q;Q�MbrÜP&R ��XP�V�r¶V�Mbk�R"Mbf�MOV/R6W�`b`O]�Q^Q�MbriP*R ��� � ����
� �>z � R ��$o�V�W�r�M
Í¨Ì�P�V/R^g"R^W¶�/W\anV�R^W¨g^mcMbMONµg^RUP*R;M3ÍEYÞQ�W�T P*`bR^acf�MJg^RUP*R^M����(z�{|P*`$qðg^RUP*R;M3q�P*g»PEN�W*Ì"MOQ�`bWsV�g=]�T\N�R^acWsV���!�o
RUQ^P/V�g^acR^acWsV¨R^anT�Mbg � ��
 ! P�V�r ��� 
 ! P&g�gUq�W*ÌeV¨anVié°ac�s]�Q�M '�z
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{6V�MOQS��h¶g=POf�anV���gO}

������� � 
 ! � � � 
 ��� �ßâ � � � ��!  "�ä �»â � � 
 ! � � � 
 !�ä�� � !�â � ��� � � 
 !Oä

_�]�`bq¸P�RUQ;P�V�g^acR^acWsV¨acgeW�V�m¢h¸]�g;M=YÞ]�m
Ì�q�MOV�������� � 
 ! &ßx�z6j�q�a¢g�m¢MOP&r�geR^WERUq�M�RUq�Q�MbgUq�W/m¢rµf(P*mn]�M�}

�	� ��
 ! � å � � 
 ! �Ïå � � � ��! ������ ��!�ç � � � 
 !$ç

_�W�RUq�M"g^h�g^R^MOT�N�]�R^g�RUq�M�V�Wsr�M�anV/R^W�g^mcMbMON�g^RUP*R;M � ! Ð/h�R^Mbg^R;a�V���R=q�MêN�QSWsÐ�P�Ð�acmca¢R�h�W*YAP�V�Mbf�MOV/R°Ws`b`O]�Q^QSa�V��
anV�RUq�M|`bWsQ^Q�Mbg=N�WsV�r�anV���g^mcMbMONJR^anT�M6R=q�Q�MbgUq�W�mcr �	����
 !6P*�sP&a�V�g;R
g^h�g^R^MOTÏr�M  AV�Mbr � �	��
 �*z°Ë�W�r�MXÍ�P*mcg^W�]�N�r<P*R^Mbg
� �	��
 �3P�YCR^MOQ|Mbf�MOQ�h¨Mbf�MOV�R�z

Î�q�MOV¨g^h�g^R^MOTñacg�anV¨_�&<o�RUq�MOQ�M�acgeP�`bq�P�V�`bM�RUq�P*R|g^WsT�M�Mbf�MOV�R;gX�/MbRXmcW�g;ROz°Ñ³Y�RUq�M�RUP*g=Í3acg�`OQSa¢R;a¢`OP&mAR=q�MOV
Ì"Me`OP/V���R�P*mcm¢W*Ìí_�&�zôÑ0YôMbf/MOV�R�acgeV�W/RXg;W�`OQSa¢R;a¢`OP&m
RUq�MOV¨Ì"Me`OP/V¨a¢��V�WsQ�M�g^WsT¿MeMbf�MOV/R^gOz � mcm
g^RUP*R;MbgêT�]�g^R�ÐáM
`bWsV/RUQ�W�mcmcMbrÂÐ/h¨RUq�M�WsN�MOQ;P*R^anV��¶g;hsg^R;MOTÝN�QSMbg^MOV�R�anViRUq�M3V�W�r�M�z
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LAMBDA 1

LAMBDA 2

LAMBDA 3

Variable Voltage Processor mu(r)

CONVERTOR

DC/DC
WORK LOAD

MONITOR

V(r) WF(R)

V  fixed r

é°ac�s]�QSM3u�}$�|mcWs`bÍ¨L�anP*�sQ^P�T W*Y6P�L��»_iö|Q�W�`bMbg^g^WsQ"_�h�g^R^MOT
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Î,M°`OP�VJP*mcg^W�gUP�f�M°RUq�M°MOV�MOQ���h3Ð/h�WsN�R^anT�a��banV��3RUq�M°g^MOV�g;WsQ�V�W�r�Mbg°N�MOQ�YCWsQ^T\P/V�`bM6anV3P*`bR;a¢f/M6g^RUP&R^M�z2L�hlV�P/T�ac`
f�W�mcRUP&��Meg;`$q�Mbr<]�mcanV��òâ³L���_�äeå æ�$�çXånæ���ç�acg�P�V¨M=ó
Mb`bR^acf�M3R^W�W�m�YCWsQ"RUq�acg�`OP*g^M�z6j�q�M�T\P*anV¨acr�MOP¶ÐáMOq�anV�r,L ��_
acg�R^W�`bq�P�V���M�RUq�M3NáW(Ì"MOQ|gU]�N�N�mchiR^W\T\P*R;`$qERUq�M�Ì"WsQ^Í/mcWsP*r
z�Î,M�q�POf/M�R^W�RU]�V�M�RUq�M3N�Q�W�`bMbg^g^WsQ|R^W�r�Mbmcacf�MOQ
RUq�MeQSM��l]�anQ�Mbr¨RUq�Q�Ws]���q�N�]�R6R^W3P�f�W�acr\acr�mcM�`bhs`bmcMbgOz6j�q�Me`OQ^]�k�W*Y2RUq�MeN�Q�W�Ð�m¢MOT mcacMbg"a�VERUq�M"Y�P*`bR°RUq�P&R�YÞ]�RU]�QSM
Ì"WsQ^Í/mcWsP*r�geP�QSM3V�WsV/ì�r�MbR^MOQ^T�anV�acg^R^ac`�z�_�W¨RUq�M3M! ¶`bacMOV�`bhµr�MON�MOV�r�g3W�ViN�Q�Mbr�ac`bR^anV��¸RUq�M�YÞ]�RU]�QSM3Ì"WsQ^Í/mcWsP*r�gOz
é°ac�s]�Q�M,u�o"gUq�W*Ì�g¨RUq�M,Ð�mcWs`bÍGr�anP*��Q^P�T W*Y3f(P�QSa�P/Ð�m¢Màf�W�mcRUP*��M�N�Q�W�`bMbg^g^anV��ßg^h�g^R^MOTðzíj�q�M ��F W���� �;C �;C
T�W�r�Mbmcg�RUq�M�f(P/Q�acWs]�g�Mbf�MOV/R^g|Y0W�QXP�N�Q�W�`bMbg^g^W�Q6M�z �<z°Ñ "�ë�o�r�acgUÍEr<Q�acf�MbgOo�V�MbR>Ì"WsQ;Í3mcanV�Í/geMbR^`�z°{|P*`$q¨W&Y�RUq�M�V
g^Ws]�QS`bMbgeN�Q�W�r<]�`bMbgeMbf�MOV/R^geP&ReP�ViP�f�MOQ^P*�/M»Q^P&R^M�� !��(â�� � æ�� "���������� 
2äbz � Vië�_ig;`$q�Mbr<]�mcMOQ�T\P�V�P&��Mbg"RUP*gUÍ/g
P�V�r¨r�Mb`bacr�Mbg�Ìeq�ac`$q¨Mbf/MOV�R|gUq�Ws]�mcr¸Q^]�VEWsV�RUq�M�N�Q�W�`bMbg^g^WsQ|Ì�acRUq¨P�f�MOQ^P*��M�Q^P&R^M¿â��áä�Ì�q�a¢`bq¨acg"M��l]�P*m�R^W3R=q�M
gU]�T W*Y:V\P�f�MOQ;P*��M�P�Q^Q�acf*P*mAQ^P&R^MbgOz�j�q�MeN�Q�W�`bMbg^g^WsQ[W*ó
MOQ�g6P�R^anT�M�f(P�Q�h�anV���N�Q�W�`bMbg^g^anV��\Q^P*R;M! 6â��*äbz°j�q�M�ë�_
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Í*MOQ^V�Mbm<T¿MOP*gU]�Q�Mbg|RUq�M�acr�mcMe`bh�`bmcMbgêP/V�r\`bWsT\N�]�R^Mbg|RUq�MeV�WsQ;T\P*mca��bMbr¶Ì"WsQ^Í/mcWsP*r�W*f�MOQ�RUq�M�W�Ð�g^MOQ�f�Mbr¶NáMOQ�acWsr
z
Î,WsQ;Í�mcWsP*rGT�WsV�acR^WsQJg^MbR^g\N�Q�W�`bMbg^g^anV��ÀQ;P*R^M E Ð�P*g^MbrGWsVàÌ"WsQ^Í/mcWsP*r � P�V�rßN�QSMbfsacWs]�g\Ì"WsQ;Í�mcWsP*r�gJW*f�MOQ
g^WsT¿M�W�Ð�g^MOQ�f(P&R^acWsV,N�MOQSa¢W�r
z¶j�q�a¢g�Q^P*R^M E r�Mb`ba¢r�MbgEWsN�MOQ^P&R^anV��if�W�mcRUP*��M ��� E�� P�V�r,WsNáMOQ^P*R^anV��ðYÞQ�M���]�MOV�`bh
��� E�� z°j�q�]�g�RUq�acg�P*`bR^g�P*geP¿`bm¢W/g^Mbr¸mcW�WsN¨YCMbMbr<Ð�P*`bÍ¨`bWsV�R=Q�W�m<g;hsg^R;MOTiz
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{6V�MOQS��h�`bWsV�gU]�T\N�R^acWsVE`OP�V¨Ð�M�P*`bq�a¢Mbf/MbrÜÐ/h�`bWsT\N�Q�WsT¿a¢g;a�V���WsV �l]�P*mcacR�h\W*Y
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2D - 4 Neighbour Topology

é°ac�s]�Q�M3yá}6{°k�P�T\N�mcM "&Lvj�WsN�W/m¢W/��h

Î�q�MOV\R=Q^P�V�gUT�acR^R;a�V���P3T�Mbg;gUP*��M�o*RUq�M�r�Mbg^R^anV�P*R;a¢W�V¶V�W�r�M�acr�MOV�R;a�YCh�a�V��Eg^MbR6acg"gU]�Ð�RUQ^P&`bR^Mbr�Y�Q�WsT�g^Ws]�QS`bM
V�W�r�M�acr�MOV/R^a¹Y0h�anV��¸g^MbR�zej�q�acg���acf�Mbg3P*R�T�W�g;R�R�ÌXWiN�W/g^acR^acf�M\Vs]�T�Ð�MOQSg¶â "*LñR^WsNáW�mcW���hiÌ�acRUq%&iV�Mbac�sqsÐáWsQ�gUä
RUq�P*R"r�Mbg^`OQSa�ÐáMbgeR=q�M�r�a�QSMb`bR^acWsVianViÌ�q�a¢`bq¨RUq�M3T�Mbg;gUP*��M�`OP�V¨Ð�M�Y0W�Q�Ì�P�Q�r�Mbr
z°j�q�acg�`bWs]�mcrÂÐáM�MbacRUq�MOQeV�W�Q�RUq
WsQ"g;Ws]�RUq2o<P�V�rµMOP*g^R�WsQ"Ì"Mbg^ROz"Ë�Mb�sP*R^acf�M�Vs]�T�Ð�MOQSg»P�QSM�r�a¢g=Q�Mb�sP�Q�r�Mbr
z�j�q�M3r�Mb`bacg^acWsVµR^WiT�W*f�M3Q�ac�sq/R "*mcM=YCR
WsQ"]�N&"*r�W*ÌeV¨acg�r�MbR^MOQ;T�anV�MbrÂÐ/h¶RUq�M�r�anQ�Mb`bR;a¢W�V�P*m
f(P&m�]�Miâ³L��»ä|W*Y�R=q�M3V�Mba¢��qsÐáWsQ�anV��ÜV�W�r�MbgOz6j�P�Í/anV��\MOP*`bq
W*Y"RUq�MÜV�Mbac�sq�Ð�W�Q ��g3acr�MOV/R^acR�h,g^MbR�P/V�r,gU]�Ð�RUQ^P&`bR^anV��¸acR�Y�Q�WsT RUq�M¨r�Mbg^R^anV�P*R;a¢W�V,acr�MOV/R^acR>h�g^MbR�o
Ì"M\Ì�acmcm"��MbR
RUq�MJL ��zAj�q�Mbg^M�YCWs]�Q�Vs]�T�Ð�MOQSg�a�VµMOP*`bq�Q�MbgU]�mcR^anV��ig^MbR�P�Q�M�P*r�r�Mbr�R^W���MbRUq�MOQ�oAP�V�rµRUq�M�V�W�r�M�Ìeq�ac`$qàq�P*g
RUq�M�g^MbR�Ì�acRUqigUTEP*mcm¢MOQ�V�]�T�ÐáMOQ"acge`bq�W�g^MOViP&g�RUq�M3V�Mbk�R»q�WsN2z
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x�o�$(ì>x�ä � â ìUo ìUo�$áo�$�ä3âCV�Mb�/m¢Mb`bR�V�Mb�sP*R^acf�M�f*P*mn]�MbgUäbz3j�q�]�g�RUq�M\V�Mbk�R3q�WsNµ`bWs]�mcrÀÐ�M\MbacRUq�MOQ�V�W�r�M "EWsQ�V�W�r�M
w¨anV,R=q�a¢gJ`OP*g^M�zEL � W*Y�V�Wsr�M#"<â�æ�o¹x�o�"�o�$/ä � â $�ìUæ�o�$(ì>x�o�x�ì "�o¹x�ì $�ä � â "�o�$�o ì "áo ì $�äbz3_�anT�acmnP�Q�mch8L � YCWsQ�V�W�r�M
w<âCxáonæ�o�$�o!"�ä � â $�ì>xáo�$�ìUæ�o�x(ì $�o�x�ì "�ä � â $�o�"�o ì $�o ì "�äbz-#�MOQ�M�L��eg�P�Q�MJM��l]�P*mCz3_�WiÌ"MJ`OP�Vµ`$q�W�W�g^M�MbacRUq�MOQ�V�W�r�M
"iW�Q3V�W�r�MÜw�P*gJRUq�M¶V�Mbk�R¿q�W�NÀP�V�rGN�Q�W�`bMbMbr
z �|hÀ]�g^anV���RUq�MiP�Ð�W*f�M¶QSWs]�R^anV��,P*mc��WsQ�acRUq�Tio RUq�M¶P�]�RUq�W�Q�g
`bWsV�g^acr�MOQ�MbrîMOV�MOQ���hGr�acg^g^anN�P*R;a¢W�VßanV f(P�Q�acWs]�gER^WsN�W/m¢W/��acMbg¶mcanÍ*M "&L T�MbgUq8Ì�acRUq $,V�Mbac�sqsÐáWsQ�gOo "&LïT�Mbg=q
Ì�acRUq &¸V�Mbac�sq�Ð�W�Q�gOo "*L T�MbgUq�Ì�a¢R=q('iV�Mbac�sqsÐáWsQ�gOo "*L T�Mbg=q�Ì�acRUq,yiV�Mbac�sq�Ð�WsQSg¿P/V�r $*L T�MbgUq�Ì�a¢R=q('
V�Mbac�sq�Ð�WsQ�g�z �XP&g^Mbr,WsVµRUq�M\g;a�T�]�mnP*R^acWsVàQ�MbgU]�mcR^gOo°P�]�RUq�W�Q�ge`bW�V�`bm�]�r�MbrGR=q�P*R�R^WsNáW�mcW���h¸`bW�V�g^acg^R^anV��¸W*Y $*L
T�MbgUq8Ì�a¢R=q '�V�Mbac�sqsÐáWsQ�giq�P*g\mcMOP*g^REMOV�MOQ���h8r�a¢g;g^anN�P*R^acWsVÏP�V�rGacgÜT¿W�g^R�gU]�acR^MbrGYCWsQ\Ð�acWsT¿Mbr�a¢`OP&meg^MOV�g;WsQ
V�MbR�Ì"WsQ^Í/gOz
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_�WsT�MJW*Y°RUq�M3`bWsTET�]�V�ac`OP*R;a¢W�VÂP&m¢�/WsQ�acRUq�T�gOoáYCWsQ"Ì�anQ�MbmcMbg^g�g^MOV�g;WsQeV�MbR�Ì"WsQ^Í/gOo�R=q�P*R�Ì"M�N�Q�Mbg;MOV�R^MbrµanV¸R=q�a¢g
N�P�NáMOQ6T\P�Í&MêP/V3anV�q�MOQ�MOV/R�P*g^gU]�TEN�R^acWsVJRUq�P*R°RUq�MOQ�M�Mbksacg^R°g^W�T�MeT�Mb`bq�P�V�acgUTñR=q�Q�Ws]��sqJÌeq�ac`bq�mcWs`OP*m�`bmcWs`bÍ�g
W*YXP*mcm°RUq�M�g^MOV�g;WsQ�V�Wsr�Mbg�P�Q�MJg^hlV�`bq�Q�WsV�a��bMbr
z\j�q�W�]��sqµRUq�acg�P*g^g=]�T\N�R^acWsVµacg�f(P*mcacrÀÌ"M\V�MbMbr,R^Wiq�P�f�M\P�V
Mbk�N�m¢ac`bacR¨ÌêP�h�W*Yeg;hlV�`bq�Q�WsV�a��banV��ÀmcW�`OP*m"`bmcWs`bÍ�gEW*Y»P*mcm"g^MOV�g^WsQ�V�W�r�MbgOz � N�P�Q�RJY�Q�WsT a�TEN�m¢MOT¿MOV�RUP&R^acWsVGW*Y
RUq�M¨`bWsT\T�]�V�ac`OP*R^acWsVGP*mc��W�Q�acRUq�T�gOo°`bmcW�`$Í g^hlV�`bq�Q�WsV�a��OP*R;a¢W�V8a¢g¨Q�M��l]�anQ�Mbr8YCWsQ�P*`b`O]�Q^P&R^M¶R;a�T¿M¶g^R=P�T\N�g�anV
`OQ�h�N�R^W��sQ;P�N�q�ac`�g;`$q�MOT�Mbg�o�Y0WsQ�Q�Mb`bW���V�a �banV���r<]�N�mcac`OP*R^M\r�MbR^Mb`bR;a¢W�V�W*Y6gUP�T¿M�Mbf/MOV�R�YÞQSWsT r�a¹ó:MOQSMOV�R�g^MOV�g;WsQ
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V�W�r�MbgOo°YCWsQ�r<P&RUP�P*���sQ�Mb��P*R^acWsV8P*mc��WsQ�acRUq�T�gEm¢anÍ*M�Ð�MOP�T YCWsQ^T�anV��<o[Y0W�Q3W�Q�r�MOQ�anV��ÀW&YemcW�����MbrîMbf�MOV�R;g¿P/V�r
T\P�V/h¸W/RUq�MOQ�g;a�T¿a¢mnP�Q�P�N�N�mcac`OP*R^acWsV�g�z¶Ñ�VµRUq�acgJg^Mb`bR^acWsV�Ì"M\N�Q�Mbg^MOV/R3PiN�W�g;R�ìCYÞP&`bR^Wi`bmcWs`bÍµg^hlV�`bq�Q�WsV�a��OP*R;a¢W�V
P*mc��WsQSa¢R=q�T N�Q�WsNáW�g^MbrÂÐ/h =�MOQ�MOTJhÜ{[mcg^WsV¸P/V�riL�MOÐ�WsQ^P/qi{°g^RUQSa�V�å!" '�ç>z

j�q�M�N�W�g;R�ìCYÞP&`bR^W�`bmcWs`bÍ�g^h�V�`$q�QSWsV�a��OP*R^acWsV¨P*mc��WsQ�acRUq�T r�a¢g;`O]�g^g^Mbr¸q�MOQ�M�acg"gU]�acRUP�Ð�mcM�R^W�P/N�N�m¢ac`OP*R;a¢W�V�gXmcanÍ*M
Ð�MOP/T Y0W�Q^T�anV��<o�r<]�N�mcac`OP*R^M\Mbf/MOV�R�r�MbR;Mb`bR^acWsV¸P�V�riW/RUq�MOQ"g^anT�acmnP�Q�mcWs`OP&m¢a��bMbr,g;hsg^R;MOT�gOz6j�q�acg�P*mc��WsQ�acRUq�T a¢g
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