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E$I \ X�YªE^W"CFEªG}X�Y [�b E�c�GrQ \ E^W)Xvu)X�X�UÄc
Q�G1C w u)X \ X�YHW�C�G}XvQ�c b X�Y^Y'K�Q�u"K�X�G}ufCFE�EJW�ILY�Y$E}CF|�X�O
tRu�c
Q�GrE [ u"CFE^X b]A �)YHQ b �/I�u<|ªE^W)X>Y$Q [ G�K�X�I]u��/X�GMY�I]Q�u���GrQ @�b X \ Q�u�EJW�ILYTYJC \ X w u)X \ X�Y$W�GrX�Y [�b ErY�I]u
K�Q \ � [ ErCFEHI]Q�u�E$I \ X�Y�EJW"C�E>C�G}X [ u)u)X�K�X�YJY^C�G^I b]Avb C�G}|�X/O6V2W [ Y���STW<X�u¢S2X#U!ILYJK [ Y^YREJW)X=ILYJY [ X�QFc
K�Q�C�G�YHX�u�I]u)|¢E^W)X \ X�YHW*�*S2X \_[ YHE=C b Y$Q�C�U<U!GrX�Y^Y§E^W)Xª��GrQ @�b X \ QFch��G}Q ­ X�K�EHI�u<|�E^W)X_¥"Q�S w X b U
Q�u�EJQ�EJW�I�Y \ X�Y$W*ú<Y$X�X_iDW"C��)EJX�G>è�O

ì



Ç ð ñ¦ò Ë8Í�ó I
÷ J Í�ósùDøæñ � Í Ë¡ð ÈÕö Ï KhÈ ó

Ç ÈÊÉ Ï1Ë8ó¡ñ�ùkÉ ÍÎö L ò Ë¡ù+J ùNM,ñºË¡ù�È É

V2W)X6Y$Q [ G�K�XRI]u��/X�G�Y:I�Q�uv��G}Q @�b X \ Y2EJQ @ X>��G}X�Y$X�u�EJX�U¼I]u¢Y [<@ Y$X�z [ X�u�ETKrW"C��)EJX�GMYTC�G}X�c
Q�G \_[ À
b CFE^X�UvC�YoQ��)E$I \ I � CFE$I]Q�u¢��GrQ @�b X \ YTQFc�EJW)XRc
Q bxb Q�S2I]u)|'c
QFG \

\ I]u�I \ I � X �PO�ßh� �  3O)��
Y [)@/­ X�K�ETE^Q � , � ��Q , � ��� c
QFGSR TVU �� , � ��Q ,PW ��� c
QFGSR T�X �

ü Ý O�Þ�ý

STW)X�G}X_�2�" sC�u"U¢� , C�G}X�Cª�/X�K�E^QFG�YhS2I�E^WZY K�Q \ �"Q�u)X�u�ErY���ß�I�Y>C�uZY�[ZY½�3Q�Y�I]E$I]�/X�U�X w u�I�E^X
\ CFE$G^Ix�*� Q , ILYkC>Y^K�C b C�G¿C�u"U�U¢C�u"U4XsC�G}XhY$X�E}Y�QFc"I]u"U!ILK�X�YDK�Q�GJGrX�Y$�"Q�u"U/I�u<|_EJQ>EJW)XTX�z [ C b I�E A CFu"U
I]u)X�z [ C b I]E A K�Q�u"YHE$G�C�I]u�E}Y��£G}X�Y$�"X�K�E$I]�/X b]A O>B�G}Q @�b X \ Y§Q�cTE^W�ILY�E A �"X�C�GrX_GrX�c
X�GJG}X�U�E^QvC�Y>K�Q�u��/X��
z [ C�U!GMCFEHI�K���GrQ�|FG�C \ Y ü ßhBTýRSTW)X�GrX_EJW<X'K�Q�u��/X���I]E A ILY=U [ XªE^QvE^W)Xª�"Q�Y�I]E$I]�/X�U�X w u�I]EJX�u<X�YJY>QFc
ß6OTq$u1EJW�ILYRKrW"C��)EJX�G��)S2X @ X�|FI]u @�A U!ILY^K [ YJY:I]u)|1Y$Q \ X=E^W)X�Q�G A EJW"C�E�ILY�u)X�K�X�YJY^C�G A c
Q�G>YHQ b �!I]u)|
ü Ý O�Þ�ýrO>V2W)X�u¾��S2X�U!ILY^K [ YJY \ X�EJW<Q�U)Yoc
QFG§Y$Q b �/I]u)|vE^W)X_X�z [ C b I]E A K�Q�u"Y$EHG�C�I]u)X�U«�/X�GMY�I]Q�u¢Q�c¤EJW�ILY
��G}Q @�b X \ ��I®OÿX/OvSTW)X�G}X\X$�^])� @ X�c
QFGrX1C�U)U!GrX�YJY�I]u)|�EJW<X \ Q�GrX�|�X�u)X�G�C b K�C�Y$X/O¢~¢X�E^W)Q�U)Y§c
Q�G
@ Q�E^WvQFc�EJW)X�YHX6Y�I]E [ C�E$I]Q�u%Y�S2I bÃby@ X§G}X b X���CFu�E2I�u b CFEJX�G>KrW"CF�<EJX�GMY�O

é



_a`�b cedgf4h\i+j klh\inmeh�oapqfsr tvugwyxgi+w{z+|#}�~�i+h\�\i+wy� �
iDQ�u"Y:I�U�X�G>EJW<X§Q��)E$I \ I � CFEHI�Q�u¢��GrQ @�b X \

\ I]u�I \ I � X � ü �ký�
Y [)@/­ X�K�ETE^Q � , ü �kýN� ��� c
Q�G�R�T�U �� , ü �Dý W ��� c
QFGSR TGX � ü Ý O � ý

STW)X�G}XS� ü �ký�ILY�GrX�c
X�G^GrX�U>EJQ6C�Y�E^W)XTQ @/­ X�K�E$I]�/X2c [ u"K�EHI]Q�u�QFc*E^W)XTQ��<E$I \ I � C�E$I]Q�u���G}Q @�b X \ ODl�X�ED�
@ XhC�c
X�C�Y:I @�b Xh�"QFI]u�E���I®O¯X/O]�/C��"QFI]u�E2Y^CFEHI�Y:c A I]u)|#C bxb EJW)X¿K�Q�u%Y$E$GMC�I]u�ErYkQ�c ü Ý O � ý}O�V2W)X�u_��ILYkC b Q�K�C b
Y$Q b][ E$I]Q�u�QFc ü Ý O]ÞFý�IxcDE^W)X�GrXRILYRC_u)X�I]|�W @ QFG}W)Q/Q�U&� Y [ KMW�EJW%CFETc
QFG�C bxb c
X�C�Y�I @�b X_�"QFI]u�ErY ��T��
S2X_W%C��/X�� ü �ký W � ü �ký}O=iDQ�u"YHX�z [ X�u�E b]A �3IxchCª�"Q�I�u�E=�¡ILY>C b Q�K�C b YHQ b][ E$I]Q�u*��EJW)X�uvu)Q��/X�K�E^QFG
+�T&�ÊX���ILY$ErYhY [ KMW1EJW"C�E ���f� � + ILYhC#c
X�C�Y�I @�b X_�"QFI]u�E>CFu%U 	 � ü �ký O +�� � O2pRQ�E$ILK�X6EJW"C�E	 � ü �Dý�O"+�� � I \ � b I]X�Y=E^W"CFE#+»I�Y6CvU�X�YJK�X�u�E6U!IxGrX�K�E$I]Q�u¡Q�chEJW)X�Q @/­ X�K�E$I]�/X=c [ u"K�E$I]Q�u*�+� ü �DýrO
Z/[ �<�3Q�Y$XRE^W"CFE¤��ILY2C b Q�K�C b Y$Q b][ EHI]Q�u*O2`"Q�GTC>|�X�u<X�G�C b K�Q�u"YHE$G�C�I]u�E���� , ü �ký5� � QFGS� , ü �ký W � �!S¤X
��u)Q�S�EJW"C�E 	 � ,®ü �Dý*ILYk�"X�Gr�"X�u%U!ILK [�b C�GhE^Q=EJW<X b X��/X b YHX�ErYDQFc5� ,®ü �DýrOyV2W)X�GrX�c
QFGrX���IxcS� U���� Þ�EJW<X�u	 � ü �Dý
CFu"U 	 � � ü �Dý \_[ Y$E @ Xh�"C�GMC bxb X b OTNRY�YHW)Q�STuªI]uª`�I]| [ GrX Ý O�Þ���Ixc 	 � ü �kýyCFu%U 	 � � ü �Dý
C�G}Xu)Q�E2�"C�G�C bxb X b EJW)X�u�EJW<X�GrXhX���I�YHErYDC=U�X�YJK�X�u�EDU/IÃG}X�K�EHI�Q�u1+¢Y [ KrWªE^W"CFE¿+ � ��ILY�c
X�C�Y�I @�b X/OTehuªE^W)X

`�I]| [ GrX Ý O]Þ��
`3X�C�Y�I @�b XmU�X�Y^K�X�u�E�U!IxG}X�K�E$I]Q�u¼c
Q�G¤CFu_X�z [ C b I]E A K�Q�u"Y$EHG�C�I]u)X�U¼��G}Q @�b X \ S2I]EJWaU���Þ�O

Q�E^W)X�GhW"C�u"UªIxc4� U���� ÞREJW)X�u 	 � ü �ký \_[ Y$E @ X6C b I]u)X�C�G>K�Q \_@ I]u"CFEHI]Q�uvQ�c
EJW)X>�/X�K�EJQFGMY 	 � , ü �ký
c
QFGSR�T
U�úaY$X�X'þxÞ � �:OD{ [ X=E^Q'Y:I \ I b C�G>GrX�C�Y$Q�u�I]u)|)�"IÃc�� X���� Þ§E^W)X�u 	 � ü �DýDC�u"U 	 � � ü �Dý \_[ YHE@ Xª�%C�G�C bxb X b CFu%U8�"QFI]u�EHI]u)|vI]u8Q��)�"Q/Y�I]E^XvU/IÃG}X�K�EHI�Q�u"Y�O'`"Q�G=E^W)X�K�C�Y$X�STW)X�GrX�� X����¦Þ�� 	 � ü �ký

à



\_[ YHE @ X6C b I�u<X�C�G�K�Q \_@ I�u%CFE$I]Q�u¢QFcDE^W)X>�/X�K�EJQ�G�Y 	 � , ü �Dýr��R�T�Xh��S2I]EJW1u)X�|�CFE$I]�/X#K�Q/X�û�KMI]X�u�E}Y�ú
Y$X�X§`
I�| [ GrX Ý O � ODV*Q'YHErCFE^X>EJW�ILY \ QFG}X=K b X�C�G b]A ��IxcD�¢ILY�C b Q�K�C b Y$Q b][ E$I]Q�u�EJW<X�u	 � ü �kýN���,��=�N� , 	 � , ü �ký � ü Ý O Ý ý
STW)X�G}X � ,5W � c
QFGmC bxb R T�XhO

`�I]| [ GrX Ý O � �¢NTE�C b Q�K�C b Y$Q b�[ E$I]Q�ufQFc6C�u4I]u)X�z [ C b I]E A K�Q�u"Y$EHG�C�I]u)X�U4Q��)EHI \ I � CFEHI]Q�u,��G}Q @�b X \	 � ü �Dý \_[ Y$E @ X�C b I]u)X�C�G�K�Q \_@ I]u"C�E$I]Q�u½QFchE^W)Xª�/X�K�EJQ�G�Y 	 � , ü �DýTc
QFG�RyT�X,S2I]E^W»u<X�|/C�E$I]�/X
K�Q/X�û�KMI]X�u�ErY�O

V2W)X�Q @ YHX�Gr��C�E$I]Q�u"Y�C @ Q��/XvK�CFu @ XvYHErC�EJX�U¡c
QFG \ C bxb]A c
QFG�K�Q�u��/X��4ßhB¬��GrQ @�b X \ Y�C�Y=E^W)X
c
Q bxb Q�S2I]u)|�EJW)X�Q�GrX \ O
â �
���%����7 Ø�  Ð¢¡�£¥¤�¦�§©¨ �5ª ¦�«\¬�­®¤#¯-¬�­P«=¤�­/°±¨²¦³¤�§�¨�¤G¬G¯-¤�§�´lµ·¶�¸º¹�»�µ½¼5§�µ·»Z¾À¿�Á:Â�Ã�ÄÆÅq¦ÈÇ�¬�§3»¤�§�­/¿\¦ÈÇÉ¨�Ê©µÆËÌµ4µ·¶Ì¦�«�¨²«{¬{´lµ·¯Í¨³¤�Ë � ªÍÎPÏ ¦(¨�ÊG¯-¤�Ð4£¥¤�§�µÆ§¥¨²« � ª, Î R TVU�ÑSX Î «-°¥¯ÀÊ�¨�Ê±¬*¨N¨�Ê©µ�Ç=¤�­½­®¤ Ï ¦�§�Ò¯-¤�§3»�¦(¨�¦³¤�§�« Î ËÌµ½Ç#µ·ËÍË=µ·»y¨³¤�¬�«�¨�Ê©µ4ÓÔ¬�Ë�°�«-ÊlÕ�ÓÉ°�Êl§�Õ×Ö�°¥¯ÀØlµÆË�Á8Ó4ÓGÖ�ÅÙ¯-¤�§3»�¦(¨�¦³¤�§�« Î ¬�ËÌµS«=¬*¨²¦�«�¼�µ·»�Ú	�ÛÝÜ ü � ª � � ª ý+� ���

� , � ª ��Q , � �Þ� c
QFG4R TVU �
� , � ª ��Q ,5W ��� c
Q�GsR�T�X �
� ª, W ��� c
Q�GsR�T�X �
� ª, ü � , � ª ��Q , ý+� ��� c
Q�G4R T�X H

ü Ý O � ý

ß §�¬l»l»�¦(¨²¦³¤�§ Î ¦ÈÇ�¨²Ê©µ4àÔµÆ«-«-¦³¬�§�¤áÇ�¨�Ê©µÔ¤l¾²â#µ·¯Í¨�¦�´lµNÇ-°Þ§3¯Í¨�¦³¤�§ Î ¦:Ã�µ=Ã Î ß Î ¦�« £©¤�«-¦(¨�¦�´lµ�»�µ½¼N§�¦(¨:µ�¨�Ê©µÆ§
� ª ¦�«Ô¬y°Þ§�¦³ãÀ°3µ{«=¤�­ä°�¨�¦³¤�§�Ã

å



PRX�G}X/��E^W)X6l*CF|�G�CFu<|FILCFu Ü ü � � � ýkILYhU�X w u<X�U @�A �Ü ü � � � ý �4� O ßh� �  O � � �,��Ìæ�ç Û#è � ,Hü � , � �&Q , ý � ü Ý O è/ý

STW)X�G}XÔé ü �Dý�ILYoE^W)X6C�K�EHI]�/X=YHX�EhCFEh�sU�X w u)X�U @�A
é ü �DýN�ëêÌR�TVUGÑ\Xì��� , � ��Q , � �lí H ü Ý O ì ý

Z X�X�þxÞ � ��c
Q�GmC¼��GrQ/QFc�QFc¤V2W)X�QFGrX \ Ý O]Þ�O

_a`Íî ïìðGugwyñ#|�z�j meh�oV��z5i+wy|#ogf{x meh�oap�fSr tò~$�
`"QFGmEJW<X§X�z [ C b I�E A K�Q�u"Y$EHG�C�I]u)X�U¢K�C�YHX/�%I®OÿX/O��)STW)X�u�Xó�ô])�)EJW)X#C�K�EHI]�/X=YHX�EmCFEmCFu A c
X�C�Y�I @�b X

�"QFI]u�EªILYªX�z [ I]��C b X�u�E�EJQ�EJW<X¢Y$X�EªQ�cRI]u"U!ILK�X�Y'K�QFGJG}X�Y$�"Q�u"U!I]u)|sEJQ�EJW)X1X�z [ C b I]E A K�Q�u"YHE$G�C�I]u�E}Y�O
V2W)X�G}X�c
QFG}X/� @�A CF�<� b]A I]u)|¨V2W)X�QFG}X \ Ý O]Þ�� w u"U!I]u)|1C b Q�K�C b YHQ b][ EHI�Q�u¡EJQ ü Ý O]ÞFý¤E$GMCFu"Y b C�EJX�Y�I]u�EJQ
EJW<X§��GrQ @�b X \ Q�cDYHQ b �/I�u<|'EJW)XRc
Q bÃb Q�S2I]u)|1Y A Y$E^X \ QFc�X�z [ CFE$I]Q�u"Y¿c
Q�GR� CFu%U � , ��R�TVU��	�ÛÝÜ ü � � � ý+� �Þ� ü Ý OÃé�ý

� , � �&Q , � ��� c
Q�GmC bxb R�TVU H ü Ý O à/ý

pRQ�E$ILK�X>EJW"C�E�E^W)X6Y$X�K�Q�u"U'QFc�EJW)X�YHX>X�z [ CFE$I]Q�u"Y ü Ý O à!ýDI�YTX�z [ I]��C b X�u�ETEJQ 	�õÍÜ ü � � � ý+� ï O
V2W)X1Y A Y$E^X \ |FI]�/X�u @�A ü Ý OÃé�ý6CFu"U ü Ý O à!ý6K�C�u @ X1YHQ b �/X�U [ Y�I]u)| CFu A u [<\_@ X�G_QFc b I]u)X�C�G

Y$Q b �/X�G�Y�O2V2W)X6U�X�ErC�I b YRC�GrX @ X A Q�u"U'E^W)X6YJK�Q��3X6QFcDE^W�ILYoE^W)X�Y:I�Y�O

_a`À_ ö÷ogf�ðÙugw\ñ#|Ízøj m$h�oV�øzNi+wy|#ogf{x meh�oap�fsr tù~$�
V2W)X�z [ C�U!G�C�E$ILK=��GrQ�|FGMC \�\ I]u)|���G}Q @�b X \ ü Ý O]ÞFý @ X�K�Q \ X�Y \ QFG}X_U!Ixû�K [�b ERE^Q�Y$Q b �/X_STW<X�u

I]u)X�z [ C b I]E A K�Q�u"YHE$G�C�I]u�E}Y2C�G}X���GrX�YHX�u�E��FI®O¯X/O]�#X�ú�ë])O�q:caS2XT��u)Q�S�EJW)XhC�K�E$I]�/XmY$X�E¤C�EkE^W)XmU�X�Y�IxG}X�U
Y$Q b][ E$I]Q�u¾�)EJW)X�u�EJW<XT��GrQ @�b X \ K�CFu @ XoG}X�c
QFG \_[�b CFE^X�U_C�Y¤CFu�X�z [ C b I]E A K�Q�u"YHE$G�C�I]u)X�U'K�Q�u��/X��ªßhB

Þ �



CFu%U¢Y$Q b �/X�U�C�YmU!ILYJK [ Y^Y$X�UvI]u¢EJW)X_��GrX��/I]Q [ YRYHX�K�EHI�Q�u*O>tRu�c
QFG}E [ u%CFEJX b�A �*K�Q \ � b X�E^X_��u)Q�S b X�U�|�X
QFcyEJW<X>C�K�EHI]�/XRYHX�EhCFE¤EJW)X>YHQ b][ EHI�Q�uvILYkG�C�G}X/ODNRY¤C�GrX�Y [�b E�� \ QFG}X>K�Q \ � b ILK�C�EJX�U�C b |�QFGJI]E^W \ YhC�G}X
GrX�z [ IxG}X�U'EJQ�Y$Q b �/X6C_|�X�u)X�G�C b K�Q�u��/X��vßhByO

`"QFG1EJW)X�C b |�QFG^I]EJW \ S¤X [ Y$X���S2X�C�YJY [)\ X�EJW<X8Q��)E$I \ I � CFE$I]Q�u,��GrQ @�b X \ K�Q�u�ErC�I�u%Y�Q�u b]A
I]u)X�z [ C b I]E A K�Q�u"Y$EHG�C�I]u�ErY�O8V2W [ Y���X�C�KrW¡X�z [ C b I]E A K�Q�u"Y$EHG�C�I]u�E�K�CFu @ X�X�I]EJW)X�G6GrX���GrX�YHX�u�E^X�U�C�Y
C��%C�IxG_Q�cTI�u<X�z [ C b I]E A K�Q�u"YHE$GMC�I]u�E}Y=QFG>I]u"K�Q�Gr�"QFGMCFEJX�UÄI]u�E^QvE^W)XªQ @/­ X�K�EHI��/X_c [ u"K�E$I]Q�u8I]usYHQ \ X
\ CFu)u)X�G�O�`"Q�G*I�u<X�z [ C b I]E A K�Q�u%Y$E$GMC�I]u)X�U=��GrQ @�b X \ Y�I]u=EJW�I�Y
S2QFG}����S2X�I]u"K�Q�Gr�"QFGMCFE^XTEJW)X¤X�z [ C b I]E A
K�Q�u"Y$EHG�C�I]u�ErY�I]u�E^Q'EJW<X=Q @/­ X�K�E$I]�/X§c [ u"K�E$I]Q�u¢�!ILC'C'z [ C�U!G�C�E$ILK=�"X�u"C b E A E^X�G \ G}X�Y [�b EHI�u<|�I]u¢E^W)X
c
Q bxb Q�S2I]u)| \ Q�U!I w X�U�Q��<E$I \ I � C�E$I]Q�u���G}Q @�b X \

\ I]u�I \ I � X �PO�ßh� �  0O)� � ��Ìû �®� N � � � ç � �½� ���
Y [)@/­ X�K�E¤EJQ�Nºü�� � ç�ü W ��� ü Ý O å ý

STW)X�G}X û � � ILY�K�C bxb X�U4EJW<Xv�"X�u"C b E A �"C�G�C \ X�E^X�G��TN � � þ¯� , � O,��=� CFu"U½ç � � þ Q , � ,ý�Ì� S2I]EJW
Nºü¨CFu"U¢ç�ü¨U�X w u)X�UvY�I \ I b C�G b]A O>qHuvQFGMU�X�G>E^Q'YHQ b �/X_EJW<X=�"X�u"C b E A c
QFG \ � ü Ý O å ý}��S2X6|FG�C�U [ C bÃb]A
I]u"KMG}X�C�YHX û [ u�E$I b �®� N � � � ç � �½� > ILY2Y [ û�KMI]X�u�E b]A Y \ C bxb O2V2W�ILY�ILU�X�CRI�Y�I]u"K�Q�Gr�"QFGMCFE^X�U¼I]u�E^Q=X�C�KMW
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