
���������
	��
����������	�����	���������� ��!�" "#"�$�"#" "
%
!'&(!)�
*,+.-�/�+�0#12�3&(!4%
!)�
/�5#/2+.+.67�8%9!�:;!)�<*�+>=�*,+��4��!)?8!�@�/2A�6B02�
@�!�CD*�EGF *,+.HI/�-J����!)K�!'&(!���HL6NMPOQ/�-�0I&(!SRT*�U�M<VB�80WU,! X
EY :�ZG[�1�+�0]\�-^6N_2*�+�U.6NM`5L?�+�*�UGU���a9"#"�b

c dfehgjilk4dnm olmqp;gsrtg�mvuwg p;xyr z gjr{k}|~d���k'|hg � r{k�ufg�i

�������(�Q�
�(�f���3�I�Q�����T�
��������� ��� �������,�¡ £¢}��¤2¥J¦'�J§¨�<©4ª
«�¬)­4®}¬�¯J°�±�²�³J´�µ'³�¶)¬�·S±�¸�¹)²
º}�Q�T�L»¼�T�T�¾½¿���4»À½¼�QÁTÂ

��������� ���#�����Ã�,�TÄ�� ����� ��ÅN��¥����G¥^§¨�<©4ª
¯^Æ�Ç�·�²�¹'®)È)´�¶�Ç)Æ3·^«�±�²}­�¸�«'«I±W¸�¹�²

É
Ê
ËQË(Ì
Í'Î
ÏÑÐJÒ7Ó�Ô^Õ�Ô�Ö,×ÑØ
Ö,Ù Ö,ÚÜÛ#Ô^Ó�Õ£ÝIÖ�ÞGÐJÛ
Ø
Û#ÚÜÛ#ß àDáPÛ ×�Ô^Õ#×GÕ#ÝIÖ�Þ�Öâ×�Õ#ã^ØÀÓ�ÞGÕ2ÞGÖ;Ù2Õ�×GÒÜÕ#äJÚÜÖ;ÒåãJáPÖ,×GÖ,ã^æ,Ö
ç^Ó�Òåã^ßDä�Û�Þ�ÐèÕ#ÓGÓ�Ö,Þ
Õ#ã^ØIØ
Ö,×GÒåÙ2Õ�Þ�ÒÜÙ#Ö8ÔJ×GÒÜæ,Ö8ÒåãJáPÛ#×GÝIÕ�Þ�ÒÜÛ#ã)é�ê¿Ö
æ�Û ÝDäJÒÜãJÖÑÞ�Ð^Ö,Û#×GÖ�ÞGÒÜæâÕ�ÚJÔ^×�Ò7æ�ÒÜãJß£ÝIÛ
Ø
Ö,Ú7Ó3Õ#ã^ØIÕ#ÓGÓ�Ö,Þ3Ø
à9ã^Õ�ÝIÒ7æ,Ó4ÞGÛ
ß Ö,ãJÖâ×GÕ�Þ�Ö
ÕÑë�Û Òåã�Þ�Ô�Û�Ó�ÞGÖ,×GÒåÛ ×�áPÛ#×�Ô^Õ�×�Õ�ÝIÖ,Þ�Ö,×�Ó�Õ#ã^ØÀÓ�ÞGÕ2ÞGÖ
Ù2Õ�×GÒ7Õ�äJÚÜÖâÓ�Õ#ã^Ø�ÔJ×GÛ2Ù9ÒÜØJÖ
Õ�ã Ë¨ì�Ë¿ì Ó�ÒÜÝDçJÚ7Õ2ÞGÒåÛ ã
Ó�Þ�×�Õ2ÞGÖ,ß#àQáPÛ#×£ÒÜã
áPÖ,×GÖ,ã^æ,Ö#é¼ÏÑÐ^Ö,×GÖÀÕ�×GÖIÓ�Ö,Ù Ö,×�Õ�Ú�Õ#ØJÙWÕ#ã�ÞGÕ�ß ÖâÓ�Û�áÑÛ#ç^×£Òåã
áPÖâ×�Öâã�Þ�Ò7Õ�Ú3Õ#ÔJÔJ×GÛ Õ#æ�Ð}éIí�ÒÜ×GÓ�Þâî�ÝIÛ#×GÖ
ÔJ×GÖâæ,ÒÜÓ�Ö�Ô^Õ�×�Õ�ÝIÖ�ÞGÖ,×�ÖâÓ�Þ�ÒÜÝ�Õ2Þ�Ö�ÓÑÕ�×GÖ
Û#äJÞGÕ�ÒÜãJÖ�ØÀï8ÐJÖâãðä�Û�ÞGÐèÕ Ó�Ó�Ö�ÞÑÕ�ã^ØèØ
Ö,×GÒÜÙWÕ�Þ�ÒÜÙ#Ö<ÔJ×�Ò7æ�Ö�ÒÜã
áPÛ#×GÝ�Õ2Þ�ÒÜÛ#ãèÕ�×GÖ
ç^Ó�ÖâØ)é É Öâæ,Û#ã^ØJÚåà îJï�ÖSÔJ×GÛ2Ù9ÒÜØJÖSÕ�ØJÒÜÕ#ß#ãJÛ�Ó�ÞGÒÜæ<Þ�Û9Û Ú�áPÛ#×;ÝIÛ
Ø
Ö,Ú}Ý�Ò7ÓGÓ�Ô�Öâæ,Òòñ�æâÕ2ÞGÒåÛ ãðä^Õ Ó�Ö�ØèÛ#ã�Õ�ß#×GÖ,ÖâÝIÖ,ã�Þ8Û�á
ÞGÐJÖ;Ó�Þ�Õ2ÞGÖ;Õ�ã^Ø�Ô^Õ#×GÕ#Ý�Ö,Þ�Öâ×�Ö�Ó�ÞGÒåÝ�Õ�Þ�ÖâÓ�ï8ÒòÞGÐIÕ#ã^Ø�ï8ÒòÞGÐJÛ#çJÞ3Ø
Ö,×GÒåÙ2Õ�Þ�ÒÜÙ#ÖÑÔJ×GÒÜæ,Ö�ÒÜã
áPÛ ×�Ý�Õ2ÞGÒåÛ ã)é4íJçJ×�Þ�ÐJÖâ×�ÝIÛ ×�Ö î
ÞGÐJÖ8Þ�ÒÜÝIÖ<Ó�Ö,×GÒåÖ�Ó�ÔJ×GÛ#Ô�Ö,×�Þ�ÒÜÖâÓ�Û#á�Þ�ÐJÖ
Ó�ÞGÕ�Þ�Ö;Ù2Õ#×�Ò7Õ�äJÚÜÖâÓ3æ,Õ�ãÀÕ#ÚÜÓ�ÛSä�Ö<ç^Ó�ÖâØ�Þ�ÛDÖ,Ù2Õ�ÚÜç^Õ2ÞGÖ8ÝIÛ9ØJÖ,Ú�ñJÞâé4ê¿Ö;ÒåÚÜÚÜç^Ó�ó
ÞG×GÕ�Þ�Ö
Û çJ×�Ý�Ö,Þ�ÐJÛ
Ø
Û ÚåÛ ß#à�ç^Ó�ÒåãJßIØJÕ#ÒåÚÜàIÖâô�çJÒåÞ�à�ÒÜã^Ø
Ö,õÀÛ#Ô
ÞGÒåÛ ã^Ó�Û#ã�ÞGÐJÖ É ÞGÕ�ã�ØJÕ�×�ØÀÕ�ã�ØÀö4Û9Û#×�÷ Ó<ø É
ù ötú�û#û�ü
ÒÜã^Ø
Ö,õ¼áP×GÛ#Ýþý�ÿ#ÿ������#û#û��Jé

�I*,52A312+�02U	��

���������������
�������������! #"%$&��$'�
"�()��*+��,-�!()�.�/�0�
*-12������13����4#"5()$'*+*
�.,-���! #"�*-���.�/*-������������! #"%12�5�
�����- !�6��7%7����.� �
8 �£�,�Q»¼½¼�TÂQÁ(�¼»����Q�9;:=<�>@?BA/:�C6A�C�DE>@F�>@C�GH>JI�?BA�C�KMLON�P�Q�:�?B?B>@P':�C�R�R�>@F�A�S�:%P�A�S�>UT�FBA�GH>VA�C�DEN�F�WX:%PBA�N5CYT�F�>H?B>HC�P�?&:MC�I�WZL+>@FN5D[G)Q-:�\�\�>HC�K5>H?9�^]_Q�A�\�>`WX:�C�<0:�IaP�Q�N�F�?bQ-:=S�>cG@N5C�?BA�R�>@FB>HRXP�Q�>VT�F�N�L-\�>HWdN5DOT
:%F�:�W�>@P�>@FbA�C�DE>@FB>HC�GH>A�Ce:�?B?B>@PfT�F�A�GHA�C�KcW�N�R�>H\�?Hg3DE>@hiQ-:=S�>jGHN5C�?BA�R�>@F�>HReP�Q�>kT�F�N�L-\�>@WlN5D�:�\�?BN`A�C�GHN�FBTON�F�:%P�A�C�KVR�>@F�A�S%:%P�A�S�>T�F�A�GH>mA�C�DEN�F�WX:%P�A�N5C8� »;Q�>n:�RaS%:�C�P):�K5>H?oN5DpI�?BA�C�Kq:�R�R�A�P�A�N5C-:�\JR�>�F�A�S%:%P�A�S�>rT�F�A�GH>mA�C�DEN�F�WX:%P�A�N5CA�?ZP	h&N5DEN5\�R8�ts^A�F�?uPHgjW�N�FB>vT�FB>HGHA�?u>wT
:%F):�W0>@P�>@F6:�C�Rx?yP):%P�>XS�:%FBA/:%L-\�>v>H?yP�A�WX:%PB>H?Y:%F�>wN�L�P):�A�C�>HR8�

�.>HGHN5C�R[g-P�Q�>H?u>p>H?uPBA�WX:%P�>@?VG�:�CwLO>zI�?B>HR{P�NYT�F�N=SaA�R�>zW�N.R�>@\[W�A�?B?yTO>HGHA�|-G�:%P�A�N5CoR�A/:�K5C�N5?yP�A�GH?��s^A�C-:�C�GHA�:�\}:�?B?u>@PJT�F�A�G@A�C�KXP�Q�>HN�FB<oR�>@P�>@FBW�A�C�>H?JR�>�F�A�S%:%P�A�S�>zT�F�A�GH>@?~:�?~:�GHN5C�R�A�P�A�N5C-:�\�>��.TO>HG��P):%P�A�N5CnN5D;:{R�A�?uGHN5I�C�PB>HRtT
:=<�N��xK5A�S�>HCnP�Q�>0GHIaFBF�>HC�P�?uP):%P�>�S�:%FBA/:%L-\�>@?Z:�C�RtT
:%F):�W�>@P�>�FpS%:�\�I�>H?9�
»;Q�>p>��.TO>HG@P�:%P�A�N5C{A�?VP):%��>@C�hVA�P�QoFB>H?uTO>@G@PcP�N0:6F�A�?y����C�>@IaPBF):�\�T�F�A�GHA�C�K0��>@F�C�>@\#hVQ�A�G)Q{A�?`R�>@F�A�S�>HRD/F�N5W�P�Q�>wI�C�R�>@F�\�<aA�C�Km:�?B?u>@PYT�F�A�GH>wRa<aC-:�W0A�GH?eL�<�:rPuF):�C�?BDEN�F�WX:%PBA�N5C�N5DUPBQ�>wI�C�R�>�F�\�<.A�C�K�T
:2�F):�W�>�P�>@F�?9��s
N�F;GH\�N5?u>HR�DEN�FBW�R�>@F�A�S�:%P�A�S�>cT�F�A�G@A�C�K�I�C�R�>@Fc:ehVA�R�>JF):�C�K5>JN5D#W�N.R�>@\�?bh&>JF�>@DE>@FVPBQ�>F�>�:�R�>�FbP�N(Â~Ia��>�g'��:�C�:�C�RÃ�.A�C�K5\�>@P�N5C{�����5�5��� ���.>@>�º5N5Q-:�C�C�>H?':�C�Rt�^N5\�?BN5C{�����5���5��DEN�F'DEIaFBPBQ�>@FR�A�?uGHI�?B?BA�N5C8�ð»;Q�>U�yN5A�C�P`A�C�DE>@F�>@C�GH>eT�F�N�L-\�>@W{g
PBQ�>HC[g+A�?VP�N6GHN5WZL-A�C�>pP�Q�A�?`A�C�DEN�F�WX:%P�A�N5C�hVA�P�QoPBQ�>I�?BI-:�\#:�?B?B>�PUT�FBA�GHA�C�K0W�N�R�>H\ODEN�F;P�Q�>MRa<aC-:�W�A�GH?&N5DfP�Q�>~I�C�R�>@FB\�<aA�C�K�:�?B?u>@Pc:�C�Rw?uP):%PB>~S%:%F�A�:%L-\�>H?9�

�~IaFw>HW6T-A�F�A�G�:�\Uh'N�FB��DEN�GHI�?B>H?vN5CqP�Q�>�GHN5W�W0N5C�\�<�I�?B>HR�\�>@S�>�F):�K5>�?uP�N�G�Q-:�?yP�A�GoS�N5\�:%P�A�\�A�P	<W�N�R�>H\�DEN�Fe>H��I�A�P	<�A�C�R�>��mN�T�P�A�N5C�?��{»;Q�A�?pW0N.R�>H\�I�?B>H?e:�C�I�WYL+>@FeN5DbDE>�:%P�IaF�>H?pDEN�Fe>��.T-\/:�A�C�A�C�K:�?B?B>�P�:�C�RiR�>@F�A�S%:%P�A�S�>vT�FBA�GH>H?@��:�C�I�C�N�L-?B>@FuS�>HR�W�>�:�C�F�>@S�>�FBP�A�C�K�?uP�N�G�Q-:�?yP�A�GXS�N5\/:%PBA�\�A�P	<n?uP):%PB>



� �e���`� Ä���Å7�
����¥��+�v� �� p� ©3�G�2�2¡-�
S%:%F�A/:%L-\�>&:�C�RY:`S�>HG@P�N�F�N5D�T
:%F):�W�>@P�>�F�?�A�C�GH\�I�R�A�C�Kz:VGHN�FBF�>H\�:%P�A�N5CeL+>@P	h&>H>HCZP�Q�>bI�C�R�>@F�\�<.A�C�K~:�?B?u>@PF�>@PBIaF�C�?M:�C�RrS�N5\�:%P�A�\�A�P	<)�è�;\�N5?B>HRrDEN�F�W¢R�>@FBA�S%:%P�A�S�>pT�FBA�GHA�C�KwA�?~:=S%:�A�\�:%L-\�>Z:�C�R�P�Q�A�?JA�C�GH\�I�R�>H?M:�C>��.PBF):�T
:%F�:�W�>@P�>@FUK5N=S�>@F�C�A�C�K0P�Q�>MWX:%FB��>@P;T�F�A�GH>pN5D#S�N5\/:%P�A�\�A�P	<�FBA�?u���s^A�K5IaF�> 8 T�FBN3S.A�R�>H?zW�N�P�A�S%:%P�A�N5C�DEN�FzP�Q�>0:�R�R�A�P�A�N5C-:�\^WX:%FB��>@P~T�F�A�GH>�N5DbS�N5\/:%P�A�\�A�P£<�F�A�?y��T
:2�F):�W�>�P�>@F}L�<ZGHN5W0T
:%FBA�C�K~A�W0T-\�A�>HReS�N5\�:%P�A�\�A�P�A�>H?fhVA�PBQZQ�A�?uP�N�FBA�G�:�\.|-\�P�>@F�>@R�S�N5\�:%P�A�\�A�P�A�>H?&�¤?u>H>��^N5\�?BN5C[g
��PBF�N5I�Rw:�C�Rv¥§¦I�\�\�>@F�g-���5���5��I�?BA�C�KYR-:�A�\�<Ã�a¨Q�§©��5�e>H��I�A�P	<0A�C�R�>��XF�>�P�IaF�CvR-:%P):eDEN�F 8=ª5ª �3«a���5� 8 �
»;Q�>eA�W0T-\�A�>HRwS�N5\/:%P�A�\�A�P�A�>H?U:%F�>pGHN5C�?BA�?yP�>HC�P�\�<�Q�A�K5Q�>@F`P�Q-:�C{P�Q�>z|-\�P�>@F�>@R�N5C�>H?cR�I�>pP�N�:0C�I�WZL+>@FN5D`F�>H:�?BN5C�?9�n»;Q�>oW�:�A�C�D¬:�G@P�N�F�A�?�PBQ-:%P0N�T�P�A�N5CiT�F�A�GHA�C�Kn:�GHGHN5I�C�P�?0DEN�F6P�Q�>oWX:%Fu��>@PYT�F�A�GH>�N5DS�N5\/:%PBA�\�A�P	<nF�A�?y�Ñ�y�cT�P�A�N5CxT�F�A�G@A�C�KnA�?0R�>@P�>�F�W�A�C�>@Rq:�?0:�GHN5C�R�A�P�A�N5C-:�\;>��aT+>HG@P):%P�A�N5C�I�C�R�>@F�PBQ�>F�A�?u�rC�>HIaPBF):�\�W�>H:�?BIaF�>6:�C�R�P�Q�>�WX:%FB��>@PJT�FBA�GH>�N5DjS�N5\�:%P�A�\�A�P	<oF�A�?u�r>@�+>HG@P�A�S�>H\�<�F):�A�?B>H?~P�Q�>�\�>@S�>H\N5DfS�N5\�:%P�A�\�A�P	<XI�C�R�>@F`h`Q�A�G�Q�T�F�A�GHA�C�K0N�GHGHIaF�?9��»UQ�A�?VA�?VR�A�?BGHI�?B?u>HRrDEIaFBP�Q�>@F`A�C �.>HG�P�A�N5C{���­���

Year

V
ol

at
ili

ty
 (

%
)

®

1990 1992 1994 1996 1998 2000

10

20

30

40

50
Implied
¯
Historical
°

±[²�³2´�µ�¶e· 	.H
�%¸ò6B*G0è/2-�0LO
67U�M 12+.6BE�/)¸'_21�¸å/�M>6­¸ò6NM>6B*�U�[�12+£MPOJ*��5¹Ñ?{º "#"�	.-�0 *�Z9!

½`>H\�:%P�>HRv\�A�P�>@F):%PBIaF�>cN5CXGHN5WZL-A�C�A�C�KZR�>@F�A�S�:%P�A�S�>J:�C�Rw:�?B?B>@P&T�FBA�GH>JA�C�DEN�F�WX:%P�A�N5C�A�?'G@N5C�P):�A�C�>HRA�C �&Q�>@F�C�N=St:�C�R~�~Q�<.?B>H\�?X�����5�5���z:�C�R º5N5Q-:�C�C�>H?Y:�C�R �^N5\�?uN5C§�����5���5� �vs
N�FeN�T�P�A�N5CnT�F�A�GHA�C�K:%T�T-\�A�G�:%P�A�N5C�?Hg5?B>H>À�~:�C�R�A-:�C�R��J>H?uP�N5Co�����5�5����:�C�R�»jF�:%��>@FV�����5���5�fDEN�FL�a¨Q��©��5�JN�T�P�A�N5C�?�R-:%P):ags^\�N�FB>HC�PBA�C-:ag£�#>HN5C�:�C�R ½VIaL-A�C¼�����5���5�MDEN�FZPBQ�>{�u9&»k½¿¾�© ��T
:�C�A�?BQ�A�C�R�>��Og£�fA�C[gL��PBF�N5C�Kr:�C�R½~It�À���5���5�bDEN�FVP�Q�>Ms�»ð�.» 8 �5�4��s
N�FBLO>@?Hg-¥�:%FuP�A�C�:�C�Ro]nF�A�K5Q�Pp�����5���5�bT�F�N=SaA�R�>H?V:�?BA�WYI�\/:%P�A�N5C?uP�I�Ra<t:�C�R �#>@hVA�?w�����5�5���z:{GHIaFBF�>HC�PYF�>@S.A�>@hÁN5D;N�T�P�A�N5CtT�F�A�GHA�C�K�W�>�P�Q�N.R�?ZI�C�R�>@F�?uPBN.G)Q-:�?uP�A�GS�N5\/:%PBA�\�A�P	<)�
»UQ�>6WX:�A�CrF�>�:�?uN5CnDEN�FeGHN5WZL-A�C�A�C�KoA�C�DEN�F�WX:%P�A�N5C�A�?zP�NwT�F�N=SaA�R�>�W�N�F�>YT�F�>HG@A�?B>0T
:%F�:�W�>@P�>@F>H?uPBA�WX:%P�>@?9�¡�£Ct:�R�R�A�P�A�N5C[g#A�PzT�F�N3S.A�R�>H?p:oR�A/:�K5C�N5?yP�A�GYP�N.N5\�DEN�FpW�N.R�>H\^W0A�?B?uT+>HGHA�|-G�:%P�A�N5C8�{»UQ�A�?A�?MR�I�>YP�NwPBQ�>6D¬:�G@PMP�Q-:%P�g[P�Q�>@N�F�>@P�A�G�:�\�\�<�gOP�Q�>6>@?uP�A�W�:%P�>HRrT
:%F):�W�>@P�>�F�?zA�W0T-\�A�GHA�PcA�CmR�>�F�A�S%:%P�A�S�>@?T�F�A�GH>H?p?uQ�N5I�\�RmL+>0GHN5C�?BA�?uP�>HC�PehVA�P�Q�P�Q�N5?B>�I�?BA�C�K{:�?B?B>@PzT�F�A�GH>6R-:%P):o:�\�N5C�>��¡»UQ�A�?pA�C�?uA�K5Q�Pe:�\�?BN<aA�>H\�R�?0:�W�N�R�>H\;W�A�?u?uTO>HG@A�|-G�:%P�A�N5CxR�A�:�K5C�N5?uP�A�GwL�<i>���:�W�A�C�A�C�K�P�Q�>�GHN5C�?BA�?uP�>HC�G@<xN5D`P�Q�>wP�A�W�>?B>@FBA�>H?UT�F�N�TO>@FuP�A�>H?VN5DfP�Q�>z>H?uP�A�WX:%P�>HRw?uP):%PB>MS%:%F�A/:%L-\�>H?9�
»UQ�>;F�>H?yPbN5D
P�Q�>VT
:%T+>@FbA�?jN5IaPB\�A�C�>@R�:�?�DEN5\�\�N3hV?9�D�.>HG@PBA�N5Cv�JR�>@|-C�>H?bPBQ�>UL
:�?BA�GUT�FBN�L-\�>HWÂ:�C�RT�F�N=SaA�R�>H?XP�Q�>�C�>HGH>H?u?�:%FB<§\�A���>H\�A�Q�N.N�RqDEI�C�G@P�A�N5C�?vDEN�FwGHN5WZL-A�C�A�C�KtR�>@F�A�S�:%P�A�S�>r:�C�R¼:�?u?B>@PXT�F�A�GH>A�C�DEN�FBWX:%P�A�N5C8�Ã]t>r>��.T-\�A�GHA�P�\�<�?uPBI�Ra<qP�Q�>r\�>@S�>@F�:�K5>�?yP�N.G)Q-:�?uP�A�G�S�N5\/:%P�A�\�A�P	<iW�N.R�>@\c:�C�R�?BQ�N3hQ�N=hÄPBN6TO>�F�DEN�F�W¿A�C�DE>@F�>@C�GH>eI�?BA�C�K�¥j�;¥j�ÅW�>@P�Q�N�R�?9���.>@G@P�A�N5Co¾6T�F�N=SaA�R�>H?c:�Co:%T�T-\�A�GH:%P�A�N5CwP�N

�a¨Q�Å©��5�Y>H�.I�A�P	<�A�C�R�>��oN�T�P�A�N5C�?9�ks^A�C-:�\�\�<�g��.>@G@P�A�N5CoÆ0GHN5C�GH\�I�R�>H?9�



Ç�¥��}�#�#�G¥��oÈ2�J�
� �2���Ñ¤��D�
���cÉ�� � ����¥��G������ÄÀ�#��¤#�#� Ê
���b9��^ËM»��'�,�T� �â�Js^»L½`»L�(�;»§s��Q½ Â~»�½ð�	Ì£�L»��£Ì~»y�L½ð���I�â�(�

»;Q�A�?o?u>HG@P�A�N5CÅR�>H?BG@FBA�LO>@?{P�Q�>mK5>HC�>�F):�\MT�FBN�L-\�>HW A�C¼PBQaF�>H>n?uP�:�K5>H?9��s^A�F�?uP�gch&>�R�>H?BG@FBA�LO>nPBQ�>A�C�DE>�F�>HC�GH>�T�F�N�L-\�>HW hVQ�>HC�LON�P�Q_:�?B?B>@Po:�C�R�R�>@F�A�S%:%P�A�S�>rT�FBA�GH>H?�:%F�>rN�L-?B>@FuS�>HR8�v�.>HGHN5C�R[gVh&>T�F�N=SaA�R�>o:�Ci>��-:�W0T-\�>vN5D`A�C�DE>�F�>HC�GH>{DEN�F6>H��I�A�P	<�A�C�R�>��iN�T�P�A�N5C�?6I�?BA�C�Kn:�\�>@S�>@F�:�K5>�?uPBN.G)Q-:�?uP�A�GS�N5\/:%PBA�\�A�P	<ZW�N.R�>@\G�^s^A�C-:�\�\�<�g�h&>`R�>H?BG@F�A�LO>cQ�N=h§P�NpA�W0T-\�>@W�>HC�P':�C�¥j�&¥j�q?uA�WYI�\/:%P�A�N5C0?uPuF):%P�>HK�<P�NJT�F�N=SaA�R�>UA�C�DE>@F�>HC�G@>`DEN�F�I�C�N�L-?B>@FuS�>HR�?uP):%PB>'S�:%F�A�:%L-\�>H?k:�C�RYT
:%F):�W�>@PB>@F�?^K5A�S�>@C�L+N�P�Q�:�?B?B>@Pj:�C�RR�>@F�A�S�:%PBA�S�>~T�F�A�GH>@?9�
��� 8 �ZÍ
¢��QÄÀ�2�5Î�Å`�@Ï

»�NVR�>H?BG@F�A�LO>kP�Q�>jL
:�?BA�GjT�F�N�L-\�>HW{g3GHN5C�?BA�R�>@F^N�L-?B>@FuS�:%P�A�N5C�?�N5CMLON�P�QZ:�?u?B>@P�:�C�ReR�>@F�A�S�:%P�A�S�>kT�FBA�GH>H?��
�#>@PUÐZÑ�R�>HC�N�P�>cP�Q�>~:�?u?B>@P&T�F�A�GH>cF�>@P�IaFBC�?;:�C�Rw\�>@PUÐeÒxR�>@C�N�P�>JP�Q�>`T
:�C�>H\ON5D�R�>@FBA�S%:%P�A�S�>`T�FBA�GH>H?��
»;Q�>VRa<.C-:�W�A�GH?�N5D
P�Q�>`:�?u?B>@PkT�F�A�GH>@?bÐZÑ�:%F�>;R�>@P�>@FBW�A�C�>HR�SaA�:z:~\�A���>H\�A�Q�N.N.RcÓ��ÀÐZÑeÔ	Õ�Ö�×M�fh`Q�>�F�>Õ R�>HC�N�P�>H?Y:�?uP�:%P�>0S%:%F�A/:%L-\�>X:�C�Ri×Ø:{T
:%F):�W�>@PB>@FpS�>HG�P�N�F
�o]t>v:�?u?BI�W�>�P�Q-:%PePBQ�>H?B>X>@S�N5\�S�>:�GHGHN�FBR�A�C�K6PBN�:6W0N.R�>H\[DEN�FUP�Q�>z:�?B?B>@PVT�F�A�GH>zRa<aC-:�W�A�GH?&h`Q�A�G)Qoh&>MR�>HC�N�P�>zL�<vP�Q�>;�yN5A�C�PVR�A�?yPBF�A��L-IaP�A�N5C�Ó��¤Õ�Ö�×M��ÙxÓ��ÚÕÛÔy×M�¬Ó���×M� �

�£C�DE>@F�>HC�GH>0I�?BA�C�K{N5C�\�<�P�Q�>6:�?B?B>@PMT�F�A�G@>0A�C�DEN�FBWX:%P�A�N5C�ÐeÑrP�Q�>HCm\�>�:�R�?zPBNo:vTON5?uP�>�F�A�N�FMR�A�?£�PBF�A�L-IaP�A�N5C�DEN�F`?yP):%P�>z:�C�RoT
:%F):�W�>@PB>@F�?UK5A�S�>HCwL�<
Ó��¤Õ�Ö�×§Ô£Ð Ñ �nÜ�Ó��ÀÐ Ñ Ô	Õ�Ö�×z�
Ó��ÚÕ�Ö�×z�

»;Q�>�GHN�FuF�>H?uT+N5C�R�A�C�KnWX:%FBK5A�C-:�\'R�A�?uPBF�A�L-IaP�A�N5C�?JÓ���×�Ô£Ð Ñ �Z:�C�RrÓ��¤Õ¿Ô£Ð Ñ �eT�FBN3S.A�R�>vP�Q�>�I�?uI-:�\A�C�DE>�F�>HC�P�A/:�\#?BI�W�WX:%FBA�>H?9�
»UQ�>wT�F�N�L-\�>@W N5D`A�C�GHN�FBT+N�F):%P�A�C�K�P�Q�>o:�R�R�A�P�A�N5C-:�\&R�>@F�A�S�:%P�A�S�>wT�FBA�GH>wA�C�DEN�F�W�:%P�A�N5C�G�:�CxL+>R�>H?BG�F�A�L+>HRr:�?`DEN5\�\�N=h`?9�js^A�F�?yP�g-D/F�N5WÝ:YP�Q�>HN�F�>�P�A�G�:�\#:�?B?u>@P`T�F�A�GHA�C�K0W�N.R�>H\¤gaP�Q�>pR�>�F�A�S%:%P�A�S�>~T�F�A�GH>A�?�R�>@P�>@F�W0A�C�>HRY:�?�:`DEI�C�G�P�A�N5C�N5DaP�Q�>'?uP�:%P�>bS%:%F�A/:%L-\�>'Õ�Þyg%T
:%F):�W0>@P�>@F^×_:�C�RZGHIaFBFB>HC�Pj:�?B?u>@P}T�F�A�GH>ÐZÑÞ �Y]t>�R�>HC�N�P�>6PBQ�A�?MDEI�C�G@P�A�N5C�L�<�ßX�ÀÐpÑÞ Ö�Õ�Þ£Ö�×ZÖ�à;��gOhVQ�>@F�>0àáR�>HC�N�P�>H?p:�R�R�A�P�A�N5C-:�\^WX:%FB��>@PT�F�A�GH>YN5DjF�A�?u�{T
:%F):�W�>�P�>@F�?9�¿»UQ�>@?B>�T
:%F�:�W�>@P�>@FB?~:%F�>YI�?B>HRmA�C�R�>�F�A�S%:%P�A�S�>ZT�F�A�GHA�C�K�g[L-IaPMR�NwC�N�P:%�O>@G@PVPBQ�>e:�?B?B>�P`T�F�A�GH>pN�FV?uP):%P�>MRa<aC-:�W0A�GH?9�^]t>p:�?B?BI�W�>~P�Q-:%PUP�Q�>pN�L-?u>@FBS�>HR{R�>�F�A�S%:%P�A�S�>~T�F�A�GH>ÐeÒÞ A�?U>H�.I-:�\[P�N�P�Q�>zPBQ�>HN�F�>@P�A�G�:�\[S�:�\�I�>MT-\�I�?c:YT�F�A�GHA�C�K0>@FuF�N�F��

Ð ÒÞ Ù ßX�ÀÐ ÑÞ Ö�ÕYÞ£Ö�×YÖ�à&��â ã ÒÞ
»;Q�A�?}\�>�:�R�?�P�NJ:c\�A���>H\�A�Q�N�N.RpDEN�F�P�Q�>'N�L-?B>@FuS�>HRYR�>@F�A�S%:%P�A�S�>jT�F�A�GH>H?^R�>HC�N�P�>@ReL�<UÓ��ÀÐ Ò Ô£Ð Ñ Ö�×ZÖ�à;� �

�£CÅN�F�R�>@F{PBNxG�:�\�GHI�\/:%P�>�ßX�ÀÐZÑÞ Ö�Õ�Þ£Ö�×ZÖ�à;�Xh'>mC�>H>HRÃP�Q�>�F�A�?y����C�>@IaPBF):�\MRa<aC-:�W�A�GH?�N5DePBQ�>ÐZÑ{T�F�N.G@>H?B?9�¨»UQ�A�?~A�?JR�>@P�>�F�W�A�C�>@R�L�<{PBF):�C�?uDEN�F�W�A�C�KXP�Q�>ZN�FBA�K5A�C-:�\�?uP):%P�>ZRa<.C-:�W�A�GH?Vh`A�P�Q�PBQ�>WX:%FB��>�P#T�FBA�GH>kN5D�F�A�?u�JT
:%F):�W�>�P�>@F�?9�£�.>H>LÂ~Ia�0>¨� �
¥�Å � �����5�5���O:�C�Rlº5N5Q-:�C�C�>H?�:�C�R¿�^N5\�?BN5CX�����5���5�DEN�FJ:6C�I�WZLO>�FcN5D}>���:�W0T-\�>@?VA�C�S�N5\�SaA�C�K6>H�.I�A�P	<o:�C�RoA�C�P�>@F�>H?yPcF):%P�>MW�N.R�>@\�?9�j¥�N�FB>e?uTO>@GHA�|-G�:�\�\�<�gßX�¤ÐZÑÞ Ö�Õ�Þ£Ö�×ZÖ�à;�'A�?UK5A�S�>HCwL�<�GHN5C�R�A�P�A�N5C-:�\[>��.TO>HG�P):%P�A�N5C�I�C�R�>@FJ»jä&�yåÚÔ Õ�Þ£Ö�×ZÖ�à;��g�C-:�W0>H\�<
ß��ÀÐ ÑÞ Ö�ÕYÞ£Ö�×YÖ�à;��Ù æ äiç-è�é'êfëÞrì	íyî í	ï ��ð ë ��Ô	Õ�Þ	Ö�×ZÖ�à&ñhVQ�>@F�> ï ��ð ë �;R�>HC�N�PB>H?VP�Q�>MT
:=<�N5IaPVDEI�C�G@P�A�N5C�DEN�FVPBQ�>pI�C�R�>@F�\�<aA�C�K0R�>@F�A�S�:%PBA�S�>��»UQ�>~�yN5A�C�PeA�C�DE>�F�>HC�GH>�T�F�N�L-\�>HWòA�?zPBQ�>HCnP�Q�>0G@N5W0T-IaP):%P�A�N5CmN5D'P�Q�>J�yN5A�C�PpTON5?yP�>@F�A�N�FeR�A�?yPBF�A��L-IaP�A�N5CxN5DU?uP):%P�>XS%:%F�A/:%L-\�>H?�:�C�RiT
:%F):�W�>�P�>@F�?9� »UQ�>vT
:%F):�W�>@PB>@F�?YA�C�GH\�I�R�>wPBQ�N5?B>�RaFBA�SaA�C�K�PBQ�>?uP):%PB>6>@S�N5\�IaP�A�N5Cn×�:�C�RmP�Q�N5?B>�P�Q-:%Pz:%F�>0I�?u>HRmP�N�R�>@P�>@F�W0A�C�>YP�Q�>�FBA�?u��C�>HIaPBF�:�\�T�FBA�GHA�C�K{W�>�:2�?BIaF�>pà��ð�~IaFJR-:%P�:�ÐóÙÂ�ÀÐeÒ`Ö)ÐeÑa�;F�>@T�FB>H?B>HC�P�?M:6T
:�C�>H\fN5D}R�>@F�A�S�:%P�A�S�>zT�F�A�GH>H?cA�C�ÐeÒÅ:�C�R{PBQ�>I�C�R�>@F�\�<aA�C�K�?B>@F�A�>H?cÐZÑw:�C�RoP�Q�>'�yN5A�C�P`T+N5?uP�>@FBA�N�FVN5D�A�C�P�>@FB>H?uPcA�?VK5A�S�>HCoL�<
Ó��¤Õ�Ö�×YÖ�àtÔ£Ðp�nÜôÓ��ÀÐÅÔ	Õ�Ö�×ZÖ�à;�
Ó��¤Õ�Ö�×M�!Ó��¤à;�



õ �e���`� Ä���Å7�
����¥��+�v� �� p� ©3�G�2�2¡-�
hVQ�>@F�>kÓ��¤ÐÃÔ	Õ�Ö�×ZÖ�à;��R�>HC�N�PB>H?jP�Q�>U\�A���>H\�A�Q�N.N�R�DEI�C�G�P�A�N5C[g�Ó��¤Õ�Ö�×M�^A�?b:�?kR�>H?BG�F�A�L+>HRX:%LON=S�>�g�:�C�RÓ��¤à;�&R�>HC�N�P�>@?c:�T�FBA�N�FVN5CoP�Q�>MWX:%FB��>@P;T�F�A�GH>pN5D�FBA�?u�XT
:%F):�W0>@P�>@F�?��

»UQ�>z\�A���>H\�A�Q�N.N.RwG�:�CwLO>pDEIaFuP�Q�>@FcR�>@GHN5W0TON5?u>HR�:�?
Ó��ÀÐÅÔ	Õ�Ö�×ZÖ�à;��ÙôÓ��ÀÐ Ò Ô£Ð Ñ Ö�Õ�Ö�×YÖ�à;�
Ó��¤Ð Ñ Ô	Õ�Ö�×M�

hVQ�>@F�>JÓ��ÀÐZÑeÔ	Õ�Ö�×z�`R�>H?uG@F�A�L+>H?zPBQ�>�>�S�N5\�IaP�A�N5C�N5DkP�Q�>YI�C�R�>@F�\�<.A�C�Ko:�?B?B>@PMT�F�A�G@>��e]t>YC�N3höR�>��?BG@FBA�LO>b:�Ce:%T�T-\�A�G�:%P�A�N5CzP�NU>H��I�A�P	<MA�C�R�>��zN�T�P�A�N5C�?fI�?BA�C�KJ:;\�>@S�>@F�:�K5>j?uPBN.G)Q-:�?uP�A�GjS�N5\/:%PBA�\�A�P	<cW�N�R�>H\G�
���­���À©3�,�J¤#¢4¥�� ����¤r÷3��Å>¥��G��ÅN���G��øfù��G����� ÄÀ�#�.¤ ����¦

�ÂGHN5W�W�N5Cr:%T�T�F�N�:�G)Q�P�Nv>H�.I�A�P£<{N�T�P�A�N5CrT�F�A�G@A�C�KwA�?JP�NvI�?B>6:w\�>@S�>@F):�K5>Z?uPBN.G)Q-:�?uP�A�GYS�N5\�:%P�A�\�A�P	<W�N�R�>H\~R�I�>�P�N~�J>H?uP�N5Cö� 8=ª5ª ¾�� � �.IaT�T+N5?B>mP�Q-:%P�P�Q�>mI�C�R�>�F�\�<.A�C�K�>H��I�A�P	<§T�F�A�G@>tð!Þ�>@S�N5\�S�>@?:�GHGHN�FBR�A�C�K{P�N�:{?yP�N.G)Q-:�?uP�A�G0S�N5\/:%PBA�\�A�P	<rW�N.R�>H\^hVA�P�Qt?u�.I-:%F�>��ÀF�N.N�PpRa<aC-:�W�A�GH?pDEN�FpS�:%F�A�:�C�GH>vúaÞug:�C�R{GHN�FuF�>H\/:%PB>HRo>@FuF�N�F�?9��»UQ�>M\�N5K�:%F�A�P�Q�W�A�G~:�?B?B>@PVT�F�A�GH>pÐZÑÞ Ù¼\�N5K'ð!Þ�P�Q�>@C{?�:%P�A�?u|->H?
û Ð ÑÞ Ù ü���ú�Þ�� û5ý âÃþ ú�Þ û.ÿ íÞ

û ú�Þ{Ù �[������ú�Þ�� û5ý â�����þ úaÞ û�ÿ �ÞDEN�F'?uN5W�>VRaFBA�D/P;ü���úaÞ�� �£�J>@F�>e� ÿ íÞ Ö ÿ �Þ �k:%F�>c:MT
:�A�FjN5D[9'F�N3hVC�A/:�C0W�N�P�A�N5C�?�hVA�P�Q6GHN�FBF�>H\�:%P�A�N5C
	3�
»;Q�A�?`G@N�FBF�>H\�:%P�A�N5C[g
N�Fc?BN%��G�:�\�\�>HR�\�>�S�>@F):�K5>p>��O>HG@PY�À9&\/:�G��Og 8=ª���
 ��g-A�?VA�W0T+N�FBP):�C�PVPBN�>��aT-\�:�A�CoPBQ�>>HW0T-A�F�A�GH:�\#D¬:�G�P`P�Q-:%PUS�N5\/:%P�A�\�A�P£<�A�C�G@F�>H:�?B>H?JD¬:�?uP�>�FJ:�?`>@�.I�A�P	<vT�F�A�GH>H?cRaF�N�T;���]»;Q�>zT
:%F�:�W�>@P�>@FB?���+Ö����cK5N3S�>@FBCmP�Q�>�?uTO>H>@RtN5DbW�>�:�C�F�>@S�>@FB?BA�N5Ct:�C�R�P�Q�>6\�N5C�K%��F�I�CmW�>�:�CmN5DkS�N5\/:%P�A�\�A�P£<�:�C�R����W�>�:�?uIaF�>H?VPBQ�>MS�N5\�:%P�A�\�A�P	<XN5DfS�N5\�:%P�A�\�A�P	<)�»b��I�A�P	<�N�T�P�A�N5CwT�FBA�GH>H?UÐeÒÞ :%FB>MR�>�P�>@F�W�A�C�>HR�:�?;:YDEI�C�G�P�A�N5C�N5D#ß��ÀÐZÑÞ Ö�úaÞuÖ�×ZÖ�à;� �D�&N5C�?BA�R�>@F:0R�>@FBA�S%:%P�A�S�>MhVF�A�PBP�>HCoN5CoP�Q�>eI�C�R�>@FB\�<aA�C�K�>H��I�A�P	<�hVA�PBQ�:6T
:�<�N�� ï ��ð ë �U:%Pc?BN5W0>pDEIaP�IaF�>zP�A�W�>� �s�#>@P�� í R�>HC�N�P�>XP�Q�>vA�C�?uP):�C�P):�C�>HN5I�?Y?BQ�N�FBPZF):%PB>�� ÁJ?BA�C�Kr?uP):�C�R-:%FBRx:%FBL-A�PBF):�K5>v:%F�K5I�W0>HC�PB?��Â~Ia��>%g����5�5�J:�C�RlÂMIa�0>l����¥�Å � ���5�5����g%P�Q�>jT�F�A�GH>&N5D
:cG�:�\�\.N�T�P�A�N5CZA�?}K5A�S�>HCeL�<eP�Q�>'GHN5C�R�A�P�A�N5C-:�\>��.TO>HG@P�:%P�A�N5C ß��ÀÐ ÑÞ Ö�úaÞ£Ö�×YÖ�à;��Ù æ ä�� è é ì�� ��ð ë ���m����ÔyúaÞ£Ö�×YÖ�à��hVQ�>@F�>�P�Q�>�N�T�PBA�N5CnT
:�<�N5IaPZDEI�C�G@P�A�N5CtA�?v��ð ë � �m����:%PpP�A�W�> � :�C�R�>��a>@F�GHA�?B>0T�F�A�GH>!��"^æ äA�?eP�:%��>HC�hVA�PBQ�FB>H?uTO>@G@P6PBNrPBQ�>�F�A�?u����C�>HIaPuF):�\&Ra<aC-:�W�A�GH?#"j:�C�R%$[�'&O���ÃÙØW�:2�)(�$[��*���Ö)�,+)�s»;Q�>A�C�?yP):�C�P�:�C�>HN5I�?~?BQ�N�FBPJF):%P�>-�0A�?J:�?B?uI�W�>HR�GHN5C�?uP):�C�P~N3S�>�FJP�Q�>ZP�A�W�>zA�C�P�>@FBS%:�\/.oÙ � � ý �Q»;Q�>F�A�?u����C�>HIaPBF):�\�Ra<aC-:�W0A�GH?V:%F�>MK5A�S�>HCwL�<wP�Q�>M>@S�N5\�IaP�A�N5C

û ð!Þ{Ù �@Þ�ð!Þ û5ý âÄþ úaÞ�ð+Þ û�ÿ íÞ
û ú�Þ�Ù �103����02��úaÞ�� û�ý â3��� þ ú�Þ û�ÿ �ÞhVQ�>@F�> ��0vÙ4�pâ 5��q:�C�R6��0XÙ ��zâ751� �

�J>@F�>85��rA�?wPBQ�>�WX:%Fu��>@PXT�F�A�G@>�N5DMS�N5\/:%P�A�\�A�P	<�F�A�?y�Ñ� �J>H?uPBN5C � 8=ª5ª ¾���W�N�PBA�S%:%P�>H?0P�Q�A�?�G)Q�N5A�GH>N5D�:0WX:%Fu��>@PVT�FBA�GH>eN5DfS�N5\/:%P�A�\�A�P	<XF�A�?u�wh`Q�A�G�Q�A�?`T�F�N�T+N�FBP�A�N5C-:�\[P�NXú�Þug!C-:�W�>@\�<95���úaÞyÖ ý �jÙ:51�=úaÞ��
»j<�T-A�G�:�\�\�<MP�Q�>&WX:%FB��>@P#T�F�A�GH>&N5D�F�A�?u�MT
:%F):�W�>�P�>@F251�'A�?�C�>HK�:%P�A�S�>jh`Q�A�G�QY\�>�:�R�?}P�NJN�T�P�A�N5CeT�F�A�GHA�C�KLO>@A�C�K0A�W0T-\�>@W�>HC�P�>HR�hVA�PBQ;��PuF):�C�?BDEN�F�W�>@RoQ�A�K5Q�>�F`P�No���1<=�pâ75��=�>�4�� ê ÐJÒÜÚÜÖ;Þ�Ð^ÒÜÓ�ÝIÛ9ØJÖ,Ú^Ð�Õ#Ó�ä�Ö,Öâã¼Ó�ÐJÛ2ï8ã�Þ�Û�ÔJ×GÛ2Ù9ÒÜØJÖ8Ù#Ö,×GàLáPÖâÕ#Ó�ÒÜäJÚåÖ<Ø
à9ã^Õ�ÝIÒ7æ,Ó4áPÛ ×�Õ#ÓGÓ�Ö�Þ3ÔJ×GÒ7æ�ÖâÓ3Õ�ã^ØIáPÛ ×�Ô^Õ�Þ�Þ�Öâ×�ã�Ó
ÒÜã�Û#Ô
ÞGÒåÛ ã�Ô^×�Ò7æ�Ö�Ó
ø@?
ÖâÓ�Þ�Û ã)î^ý�ÿ#ÿBA�ü}Þ�ÐJÖâ×�Ö;Ò7Ó3Ó�Þ�ÒÜÚÜÚJáPçJ×�Þ�ÐJÖâ×�Ö,ÝIÔJÒÜ×GÒÜæâÕ�ÚJÖâÙ�Ò7Ø
Öâã^æ�Ö8áPÛ ×�ë�çJÝIÔ^Ó�Òåã�×GÖ�ÞGçJ×Gã^Ó;ø@CÑÕ�Þ�ÖâÓâî^ý�ÿ#ÿEDJî��û û#ûGFHCÑÕ�I
Ó�ÐJÒ>î ì Õ�ÛQÕ�ã�Ø ì ÐJÖâã)î�ýâÿ#ÿ#J#F�Õ�ã^ØLK�×�Õ�I Ö,×�î���û û��#ü<Õ#ÓSï�Ö,ÚÜÚ3Õ Ó£Ù#Û ÚÜÕ�Þ�ÒÜÚåÒåÞ�à�øBÓ�Ö,ÖMK3×GÕBI#Ö,×�î�N Û#Ð^Õ#ãJãJÖâÓ£Õ#ã^Ø
ö4Û#Ú7Ó�Û#ã)î=��û û�� ü.é



Ç�¥��}�#�#�G¥��oÈ2�J�
� �2���Ñ¤��D�
���cÉ�� � ����¥��G������ÄÀ�#��¤#�#� O
�~C�>�N5DJP�Q�>{:�RaS�:�C�P):�K5>H?XN5DcP�Q�A�?QP->��aA�L-\�>oW�N.R�>H\UA�?6P�Q-:%Pv:�C-:�\�N5K5N5I�?6P�Nt9&\/:�G��þ�.G)Q�N5\�>H?P�Q�>@FB>pA�?V:6G@\�N5?B>HRoDEN�F�W¿T�FBA�GHA�C�K0>H��I-:%P�A�N5C8����TO>HG@A�|-G�:�\�\�<�g�P�Q�>@F�>z>���A�?uP�?V:�T
:�A�FcN5DfT�FBN�L
:%L-A�\�A�P�A�>@?RTS5�Àú�ÞyÖ�×YÖ�à&��Ö�UeÙ 8 Ö��.g�?BI�G)QoPBQ-:%PVP�Q�>zG�:�\�\[T�F�A�GH>MßX�ÀÐZÑÞ Ö�úaÞyÖ�×YÖ�à;�'A�?VK5A�S�>HC�L�<O�

ßX�ÀÐ ÑÞ Ö�ú�ÞyÖ�×YÖ�à&�mÙ ð!ÞVRXWH��ú�ÞyÖ�×ZÖ�à;�Y�Z� è é ì�� R\[3��ú�ÞyÖ�×ZÖ�à;�
��TO>@GHA�|-G�:�\�\�<�g2RTS5��úaÞyÖ�×YÖ�à;��Ù]R^��Sk�¤\�C#��ð ë <_�m�a`§�~ÔyúaÞ£Ö�×YÖ�à;�)gkhVQ�>@F�>wP�Q�>H?B>vT�F�N�L
:%L-A�\�A�PBA�>H?cbG�:�CoL+>zR�>�P�>@F�W�A�C�>HRoL�<wA�C�S�>@FBP�A�C�K�:6G)Q-:%F):�G�P�>@F�A�?uP�A�GzDEI�C�G@P�A�N5C

RdS5��ú�ÞyÖ�×ZÖ�à;�mÙ 8� â 8e f gh i èkj è é,lnm1oqpGrtsauwv S5��úaÞuÖ�×ZÖ�à;�x�y z û y
hVQ�>@F�> v S5��ú�ÞyÖ�×ZÖ�à;�nÙ è|{ r � " m}u � Ò r � " m}u�~ Þ � lnm1oqp�r Ñ Þ u Ö:�C�RoP�Q�>pGHN.>@�0GHA�>@C�P�?����V.T" y �;:�C�R����V.T" y �;:%F�>zR�>@|-C�>HRrA�C �J>@?uP�N5C�� 8=ª5ª ¾��#�I»;Q�>pGHN�FBFB>H\/:%P�A�N5C:�C�R{S�N5\/:%PBA�\�A�P	<vN5D}S�N5\/:%P�A�\�A�P	<vT
:%F):�W�>�P�>@F�?`:%�O>HG@P`P�Q�>e?u��>@hVC�>H?B?~:�C�R��.IaFBP�N5?BA�?`N5D}P�Q�>eI�C�R�>�F�\�<��A�C�K�F�>@P�IaF�CtR�A�?uPBF�A�L-IaP�A�N5Cn:�C�R �J>H?uP�N5Cq� 8=ª5ª ¾��~R�>@?BG@F�A�LO>H?eQ�N=hÂP�Q�>0GHN�FuF�>H\/:%PBA�N5CZ	�:%�+>HG@P�?pPBQ�>T�F�N�L
:%L-A�\�A�PBA�>H?�RTS���úaÞuÖ�×ZÖ�à;� ��s
N�Fp>���:�W0T-\�>%g�:�?zA�?zP	<�T-A�G�:�\�\�<�P�Q�>6G�:�?B>�g�hVQ�>HCmPBQ�>0GHN�FBFB>H\/:%P�A�N5CA�?&C�>@K�:%P�A�S�>JP�Q�>HCvP�Q�>JI�C�R�>@FB\�<aA�C�K�FBA�?u�XC�>@IaPBF):�\[R�A�?yPBF�A�L-IaPBA�N5CvQ-:�?U:Y?y��>@h&>HR�\�>HD/P&P):�A�\+hVQ�A�G)Q�A�CP�IaF�CtR�>@G@F�>�:�?B>@?YPBQ�>0T�F�A�G@>�N5D&N5IaPu��N5D��ÀP�Q�>���W�N5C�>@<nGH:�\�\kN�T�P�A�N5C�?phVQ�A�\�>�A�C�G�F�>�:�?BA�C�K{P�Q�>�N5IaPu��N5D��P�Q�>���W�N5C�>@<vT-IaPVN�T�P�A�N5C�?9�

��� ¾4���  Y�  qÈ�Ï`ùÑÅ`��Ï{� ����¥��G�����
»;Q�A�?U?B>HG@P�A�N5CoR�>H?uG@F�A�L+>H?cQ�N=hÃP�N�?�:�W0T-\�>MD/F�N5W P�Q�>'�yN5A�C�P`R�A�?uPBF�A�L-IaP�A�N5C�N5D�?uP�:%P�>MS%:%F�A�:%L-\�>H?U:�C�RT
:%F):�W�>�P�>@F�?zI�?BA�C�K�¥j�&¥��óW�>@PBQ�N.R�?9�Xs^A�F�?uPph'>�R�>H?BG@FBA�LO>0Q�N3hÂP�N{G�:�\�GHI�\/:%PB>6P�Q�>�C�>@GH>H?B?�:%Fu<\�A���>H\�A�Q�N.N�RoDEI�C�G@P�A�N5C�?`hVA�P�Q�:�C�R�h`A�P�Q�N5IaP`P�Q�>zI�?B>eN5D}R�>�F�A�S%:%P�A�S�>@?VT�F�A�GH>H?9�À»;Q�>HC{h&>eA�\�\�I�?uPBF):%P�>Q�N=hÝP�NtI�?B>�¥j�&¥j�¿W�>@PBQ�N.R�?�N5CqP�Q�>{?yP�N.G)Q-:�?uP�A�G{S�N5\/:%P�A�\�A�P£< �J>H?yP�N5C§W�N.R�>H\UR�>H?BG�F�A�L+>HR_A�C
�.>HG@PBA�N5C����­���ws^A�FB?uP�g�h&>0I�?B>v:�Ct»bI�\�>@FeP�A�W�>0R�A�?BG@F�>@PBA�?�:%P�A�N5CtN5D'P�Q�>�GHN5C�P�A�C�I�N5I�?eP�A�W�>0W0N.R�>H\:�C�RohUF�A�PB>MP�Q�>MN�L-?B>@FuS�>HR�R-:�A�\�<v\�N5KYF�>@P�IaF�C�?@g+ÐZÑÞ Ù¼\�N5K!��ð!Þ���W�<5ð+Þ���g-:�?V>@S�N5\�S.A�C�K6:�GHGHN�F�R�A�C�K6P�N

Ð ÑÞ ÙÅü�â þ úaÞÀã íÞú�Þ���W/��ú�Þ#Ù:�[������ú�Þ���â3��� þ ú�Þ�ã �Þ��s
N�FY?BA�W0T-\�A�GHA�P	<�h&>w:�?B?uI�W�>�P�Q-:%PZP�Q�>XRaF�A�D/P6ü§A�?ZGHN5C�?uP):�C�P6:�C�R�PBQ-:%PeP�Q�>vI�C�N�L-?B>@FBS�>@Rx?uP):%PB>S%:%F�A/:%L-\�>H?ZGHN5C�?BA�?uP�?ZN5DU:{S�>HG@P�N�FYN5D&S�N5\/:%PBA�\�A�P�A�>@?Zú Ù �Àú h Ö �}�}� Ö�ú ë �e:�C�RtP�Q�>�T
:%F):�W0>@P�>@F�?Y:%FB>K5A�S�>@C�L�<�×ÃÙó���+Ö��aÖ����2Ö�	�� �
�£C�GHN�FBTON�F�:%P�A�C�K�P�Q�>mR�>@FBA�S%:%P�A�S�>�T�F�A�GH>�A�C�DEN�F�W�:%P�A�N5C�\�>�:�R�?wP�Nq:�C_N�L-?B>@FBS%:%P�A�N5C¼>H�.I-:%P�A�N5CGHN5C�?BA�?uP�A�C�KzN5D+:~T
:�C�>H\�N5D)�ØT�F�A�GH>H?kDEN�F � P�A�W0>'TO>@F�A�N.R�?kN5D
PBQ�>VDEN�F�WöÐ Òl�� Þ Ù¼ß l �¤Ð ÑÞ Ö�ú�Þ£Ö�×ZÖ�à;��â� Ò ãBÒl�� Þ DEN�F x Ù 8 Ö �}�}� Ö�� :�C�R ý Ù 8 Ö �}�}� Ö � �D»;Q�A�?UK5A�S�>H?`:�Co>��.PBF):�\�A���>@\�A�Q�N�N.RXP�>@FBW
Ó��ÀÐ Ò Ô£Ð Ñ Ö�újÖ�×ZÖ�à;�}Ü�� Ò é1� ë >��aT��Y� 8�_� [Ò �� ln� W ë� Þ � W�� Ð Òl�� Þ �tß l �¤Ð ÑÞ Ö�ú�ÞyÖ�×ZÖ�à;���

[B� �
�&N5WYL-A�C�A�C�K~P�Q�A�?kA�C�DEN�FBWX:%P�A�N5CYhVA�P�Q�P�Q�>`:�?u?B>@P'Ra<.C-:�W�A�G@?kK5A�S�>H?j:&�yN5A�C�PkTON5?uP�>�F�A�N�FjR�A�?uPuF�A�L-IaP�A�N5C

Ó��¤Õ�Ö�×ZÖ�àtÔ£Ðe�nÜ�Ó��ÀÐ Ò Ô£Ð Ñ Ö�Õ�Ö�×ZÖ�à;�
Ó��ÀÐ Ñ Ô	Õ�Ö�×M�
Ó��¤Õ�Ö�×z�!Ó��¤à&�b ÏÑÐJÖIÔJ×GÛ#ä�Õ�äJÒÜÚåÒåÞ�ÒÜÖâÓ/����Õ�×GÖ�Ø
Ö,Þ�Öâ×�ÝIÒÜãJÖâØ¨çJã^Ø
Öâ×SÞ�ÐJÖ�×GÖâÓ�Ô�Öâæ.ÞGÒåÙ ÖLÝIÖ�Õ#Ó�çJ×�Ö�Ó/����� �¡3¢ £Y¤ �b�¥  §¦ �E¨>©«ª ¥   �#¬;�­Õ�ã�Ø®� ¥   ¡ ø@¯��±°-²��w³   ü��E¨=©µ´|¶�ª ¥   �#¬;·­ ï8ÐJÖ,×GÖ\¯��<Õ#ã^Ø�²���Õ�×GÖSØJÖ�ñ^ãJÖ�Ø¼ÒÜã�?;Ö�Ó�ÞGÛ#ã)î)ý�ÿ#ÿEAJé



¸ �e���`� Ä���Å7�
����¥��+�v� �� p� ©3�G�2�2¡-�
�£C�DE>@F�>HC�G@>XA�?zPBQ�>HCtR�>@P�>@FBW�A�C�>HR�L�<�?�:�W0T-\�A�C�KoD/FBN5WòP�Q�>~�yN5A�C�PpTON5?yP�>@F�A�N�FpR�A�?uPBF�A�L-IaP�A�N5CnN5D'PBQ�>T
:%F):�W�>�P�>@F�?U:�C�RvS�N5\/:%P�A�\�A�P	<0?uP):%P�>H?��js
N�FU>��-:�W0T-\�>�gaA�CwP�Q�>~\�>@S�>@F):�K5>¨��Ì W0N.R�>H\¤g.h&>~?�:�W0T-\�>MA�C:�L-\�N.G���:�\�K5N�F�A�P�Q�W R�>@|-C�>HR{L�<wP�Q�>z?u>@PcN5DfGHN5C�R�A�P�A�N5C-:�\�?

ÌjN5\/:%P�A�\�A�P£<0?uP):%P�>@?H� Ó��Àú�Þ!Ôyú é ÞyÖ�� [Ò Ö)ü}ÖB51�%Ö¹�+Ö��aÖ�	-Ö����=Ö)ÐZ���P�N.G��vT�F�A�G@>pRaF�A�D/P�� Ó��¤üvÔyújÖ�� [Ò ÖB5��%Ö¹�OÖ��aÖ�	-Ö�����Ö)ÐY��kF�A�GHA�C�K6S%:%F�A/:�C�G@>�� Ó��'� [Ò ÔyúkÖ)ü}ÖB5��3Ö¹�OÖ��aÖ�	-Ö�����Ö)ÐY�¥�:%FB��>@PUT�F�A�GH>pN5D#F�A�?u�+� Ó���5��'ÔyújÖ)ü}Ö�� [Ò Ö¹�OÖ��aÖ�	-Ö�����Ö)ÐY�ÌbN5\�:%P�A�\�A�P	<0T
:%F�:�W�>@P�>@FB?H� Ó��º�OÖ��`ÔyújÖ)ü}Ö�� [Ò ÖB5��2Ö�	
Ö����3Ö)ÐY��&N�FBF�>H\�:%P�A�N5Co:�C�R�S�N5\�:%P�A�\�A�P	<XN5D�S�N5\�:%P�A�\�A�P	<O� Ó��V	
Ö����bÔyújÖ)ü}Ö�� [Ò ÖB5��%Ö¹�OÖ��aÖ)Ðp�
�£CqGHN5C�?uPBF�:�G@P�P�NmPBQ�>oT�F�N�L-\�>@W N5DJA�C�DE>�F�>HC�GH>�hVA�P�Q�N5C�\�<�:�?u?B>@P�T�F�A�GH>H?Hg;WX:�C�<iN5DcP�Q�>H?B>{G@N5C.�R�A�PBA�N5C-:�\�?0:%F�>{I�C-:�S�:�A�\/:%L-\�>{A�CqGH\�N5?B>HR§DEN�F�W h`Q�>HC§N�T�P�A�N5C�T�F�A�G@>H?v:%F�>{A�C�GH\�I�R�>HR§R�I�>{P�NnPBQ�>C�N5C�\�A�C�>�:%F0T�FBA�GHA�C�KmDEI�C�G@P�A�N5C�ßX�¤ÐZÑÞ Ö�ú�ÞyÖ�×ZÖ�à;�eA�CiPBQ�>oR�>@F�A�S�:%PBA�S�>v\�A���>H\�A�Q�N.N.R8�t]t>wP�Q�>@F�>@DEN�F�>I�?B>M:Z¥r>@PBF�N�T-\�A�?y���~:�?uP�A�C�K5?;:�\�K5N�F�A�PBQ�WÁP�NZ?�:�W6T-\�>cP�Q�>cT
:%F):�W0>@P�>@F�?'PBQ-:%P;:%F�>~:%�O>@G@P�>HRvL�<0P�Q�A�?HgC-:�W�>H\�<m�w5��%Ö¹�OÖ��aÖ�	-Ö�������g+:�C�R{P�Q�>MS�N5\/:%P�A�\�A�P�A�>H?`ú�Þâ�À»�N0IaTOR-:%P�>pPBQ�>pT
:%F):�W�>@PB>@F�?Hg-h&>eI�?B>@RrPBQ�>L-\�N�G��v?BG)Q�>HW�>~A�C�R�A�G�:%P�>HR�:%LON=S�>Jh`A�P�Qo:YC�N�F�WX:�\
T�F�N�TON5?B:�\[R�A�?uPBFBA�L-IaP�A�N5C�GH>@C�P�>�F�>HR{:%P;P�Q�>~GHIaFy�F�>HC�PbS%:�\�I�>Uh`A�P�Q�:�C0>H?uP�A�WX:%P�>HRYTON5?uPB>@F�A�N�FbGHN=S�:%F�A�:�C�GH>`R�>�P�>@F�W�A�C�>HR�D/F�N5WÁ:z?uQ�N�FBPbT-A�\�N�Pk?�:�W0T-\�>:�C�R�:t?BG�:�\�>�D¬:�G�P�N�FvG)Q�N5?B>HC§P�N�K5A�S�>�:�GHG@>@T�P):�C�GH>�T�F�N�L
:%L-A�\�A�PBA�>H?v:%F�N5I�C�R�¾5�3«a©���»Ã�Ås!N�FXPBQ�>S�N5\/:%PBA�\�A�P�A�>@?bh&>MI�?B>HR{:YI�C�A�S%:%F�A�:%P�>JPBF�I�C�G�:%P�>@RoC�N�F�WX:�\+GH>HC�P�>@F�>HR{:%PUPBQ�>MG@IaFBF�>HC�P`S%:�\�I�>JhVA�P�Q�:S%:%F�A/:�C�GH>YG)Q�N5?B>HCrP�NX<aA�>H\�R�:�GHG@>@T�P):�C�GH>YF):%P�>H?JN5Dj:%F�N5I�C�Rm©���»��~s^A�C-:�\�\�<�g
P�Q�>YDEI�\�\}GHN5C�R�A�P�A�N5C-:�\R�A�?yPBF�A�L-IaPBA�N5C�?;DEN�FUür:�C�R¼� [Ò :%F�>J�aC�N=hVCwA�C�G@\�N5?B>HRvDEN�F�Wog.LO>HA�C�K6C�N�FBWX:�\O:�C�RvA�C�S�>@F�?u>���K�:�W�W�:R�A�?yPBF�A�L-IaPBA�N5C�?cF�>H?yTO>HG@PBA�S�>H\�<)�c]t>ZDEN5I�C�R�P�Q-:%P`P�Q�>�:�\�K5N�F�A�P�Q�WØG@N5C�S�>@FBK5>H?~D¬:�A�F�\�<{F):%T-A�R�\�<ohVQ�>HCP�Q�>�T�F�A�GHA�C�K{>@FBFBN�FpS%:%F�A/:�C�GH>�A�?M|a��>HR8�t�JN3h&>�S�>@F�gfh'>�:�\�?uNoDEN5I�C�RnP�Q-:%PzGHN5C�S�>@F�K5>HC�GH>XA�?zWYI�G)Q?B\�N3h&>�Fch`Q�>@C½� [Ò A�?cI�Ca�aC�N=hVC8�ð�£C{P�Q�A�?`G�:�?B>�g+h'>ZI�?B>HR�:0\/:%FBK5>e¥rN5C�P�>��;:%F�\�N�?�:�W0T-\�>p?BAn¾H>ZN5D¿ Ù 8 �5�aÖ)�5�5��:�C�R�h&>zDEN5I�C�R{P�Q-:%P;P�Q�A�?UT�F�N3S.A�R�>H?UF�>�:�?BN5C-:%L-\�>zG@N5C�S�>@FBK5>HC�GH>eR�A�:�K5C�N5?uP�A�G@?9�s!N�FcN5IaFJT�F�A�N�F~?uT+>HGHA�|-G�:%P�A�N5C�Ó���×ZÖ�à;�Vh&>ZI�?u>�R�A��OI�?B>eT�FBA�N�F�? À'hVQ�>@F�>Y:%T�T�F�N�T�F�A�:%P�>Y:�C�RC�N�F�WX:�\fT�F�A�N�F�?~DEN�F~P�Q�>ZPBF):�C�?uDEN�F�W�>HRrT
:%F):�W�>@PB>@F�?6�Àü}Ö¹�+Ö¹�1��� �T�£C�DE>@F�>@C�GH>0A�?~T+>@F�DEN�F�W0>HR�I�?uA�C�KP�Q�>�WX:%FBK5A�C-:�\&TON5?uPB>@F�A�N�F�R�A�?uPBFBA�L-IaP�A�N5CmÓ���×�Ô£ÐY� ��]t>{I�?B>{T+N5?uP�>@F�A�N�FXW�>�:�C�?�:�C�R�?yP):�C�R-:%F�RR�>@S.A/:%P�A�N5C�?UP�QaFBN5I�K5Q�N5IaPc:�?V?BI�W�WX:%F�A�>H?9�

¾4�D�T�����;���À�L»��W�T�Z�3�a¨Q�¼©��5��»�ÁTÁ��â»&Ëv�Q��»À���T�(�
»�NrA�\�\�I�?uPuF):%P�>XN5IaFYW�>@PBQ�N.R�N5\�N5K�<�h&>vI�?B>vR-:�A�\�<tR-:%P):�D/F�N5W�P�Q�>w�a¨Q�Â©��5�r>@�.I�A�P	<tA�C�R�>��tF�>��P�IaF�C�?e:�C�R�N�T�PBA�N5CmT�F�A�GH>H?eD/FBN5W 8=ª5ª�Â «a���5�����Ã»;Q�>�N�T�P�A�N5C�T�F�A�GH>@?Y:%F�>�?uT+>HGHA�|->@R�A�CnP�Q�>�DEN�F�WN5D^A�W6T-\�A�>@RoS�N5\/:%P�A�\�A�P�A�>H?UDEN�FJR�A��O>@F�>@C�P~\�>@S�>H\�?`N5D�PBQ�>eN�T�P�A�N5C½Ãvg+?uT+>HGHA�|-G�:�\�\�< �­�5©.g
�­©��ag!:�C�R � � ©.gGHN�FBFB>H?uTON5C�R�A�C�KnP�NnN5IaPu��N5D���P�Q�>���W�N5C�>@<�g':%Pu��P�Q�>���W�N5C�>@<�g':�C�R�A�C.�ÀP�Q�>���W0N5C�>@<xN�T�PBA�N5C�?HgbFB>H?uTO>@G��P�A�S�>H\�<)�^s
N�F&P�Q�>JT-IaFBTON5?u>zN5D#A�\�\�I�?uPBF�:%P�A�N5C[g.h'>MDEN�GHI�?UN5C�?BQ�N�FuPu��P�>�F�W N�T�P�A�N5C�?&hVA�P�Q 8 W�N5C�P�QXP�N>��.T-A�F):%P�A�N5C[g�K5A�S.A�C�K6:�T
:�C�>H\#N5DY� ÙÅ¾�N�T�P�A�N5C�?V:%PV>�:�G)QoP�A�W0>~T+>@F�A�N.R8�s!N�F�N5IaF6N�T�P�A�N5C�T�F�A�GHA�C�K�W�N.R�>H\'h'>�I�?B>vP�Q�>w\�>@S�>�F):�K5>�?yP�N.G)Q-:�?uP�A�GwS�N5\�:%P�A�\�A�P	<nW0N.R�>H\'R�>��?BG@FBA�LO>@Ro:%L+N3S�>��L»;Q�>MK5N�:�\!N5DfN5IaFV:�C-:�\�<a?BA�?&A�?'P�NZT�F�N=SaA�R�>MW0N�F�>`T�F�>HG@A�?B>~T
:%F):�W�>@PB>@F;>H?uP�A�WX:%P�>H?:�C�RoP�N0?BQ�N3hÄQ�N=hÄW�N.R�>H\�R�A�:�K5C�N5?uP�A�G@?`G�:�CoL+>zT�F�N=SaA�R�>HR{L
:�?B>HR�N5C{:�K�F�>H>HW�>@C�PVN5D�P�Q�>MTON5?uP�>��F�A�N�F�?UhVA�PBQ{:�C�RohVA�P�Q�N5IaPVR�>@F�A�S�:%PBA�S�>JT�F�A�G@>H?9�

»}:%L-\�> 8 T�FBN3S.A�R�>H?MTON5?uP�>�F�A�N�Fz>H?uP�A�WX:%P�>H?M:�C�Rn?yP):�C�R-:%F�RnR�>@S.A/:%P�A�N5C�?6�¤A�C�T
:%F�>HC�P�Q�>H?B>H?��pDEN�FP�Q�>cW0>�:�CX:�C�C�I-:�\�AÄ¾@>HR�S�N5\/:%P�A�\�A�P£<Yæw�ºÅ úzÞ���g�P�Q�>c?uT+>H>HRvN5D[W�>�:�C0FB>@S�>@F�?BA�N5C9�Og�P�Q�>`S�N5\�:%P�A�\�A�P	<YN5DÀ É Ô�Öâæ,Òòñ�æ,Õ�ÚÜÚÜà#î
ÒÜã¼Û#ç^×�Õ#ÔJÔJÚÜÒÜæâÕ2Þ�ÒÜÛ#ãðï�Ö�ç^Ó�Ö
ÞGÐJÖ<áPÛ#ÚÜÚåÛ2ï8ÒÜãJßDÔ^×�ÒÜÛ#×ÑØ
Ò7Ó�ÞG×�ÒÜäJç
ÞGÒåÛ ã^ÓÇÆ>È�É«ÊLøBûGËÇÌ û#ûJý b ü�áPÛ#×�Þ�Ð^ÖSØJ×�ÒåáNÞ
Ô^Õ#×GÕ#Ý�Ö,Þ�Öâ×ÍF�ÎGÏXÉ¼ÊDø'Ì û û#û û#û�Ð�ËÇÌ û#û û#û�� b ü8Õ�ã^Ø�Î�É¼ÊDø�Ì û��|ËÇÌ û�� b ü�áPÛ ×8Þ�ÐJÖDÚåÛ ãJß�×�ç^ãTÙ#Û#Ú7Õ2ÞGÒåÚÜÒåÞ�àÀÝIÖâÕ�ãQÕ#ã^Ø�Ó�Ô�Ö,Ö�Ø�Û�á
ÝIÖâÕ#ãT×�ÖâÙ#Ö,×�Ó�ÒåÛ ã�F}Ñ�É Ê ã}ø�°£ýEË,ýWü�áPÛ#×8ÞGÐJÖ�ÚÜÖ,Ù#Öâ×GÕ#ß#ÖSÖ�Ò�Öâæ�ÞÍF�´=Ó b¶ É¼ÔSÕ�ø��|ËÇÌ û#û#û^ý�ü3áPÛ#×;Þ�ÐJÖ�Ù Û#Ú7Õ2ÞGÒåÚÜÒòÞ�àðÛ�á�Ù#Û ÚÜÕ�Þ�ÒÜÚåÒåÞ�à�FÕ ¶ÖÉkÊDø>û|ËÇÌ ûBA b ü)áPÛ#×'Þ�ÐJÖ�Ý�Õ�×�I#Ö,Þ'ÔJ×GÒÜæ,Ö�Û#áJ×�Ò7ÓVI�Ô�Õ�×�Õ�ÝIÖ�ÞGÖ,×�F�Õ�ã^Ø ¥|× ÉkÊDø'Ì û û#û@�}ËÇÌ û#û û#û@� b ü�áPÛ ×�Þ�ÐJÖ�Òåã^ÒòÞGÒÜÕ#Ú�Ù Û#Ú7Õ2ÞGÒåÚÜÒòÞ�à é



Ç�¥��}�#�#�G¥��oÈ2�J�
� �2���Ñ¤��D�
���cÉ�� � ����¥��G������ÄÀ�#��¤#�#� Ø
S�N5\/:%PBA�\�A�P	<¼����g
P�Q�>Z\�>�S�>@F):�K5>e>@�+>HG@P�	-g!P�Q�>ZRaFBA�D/P~ü}g[:�C�R�P�Q�>pWX:%FB��>@PVT�F�A�GH>ZN5D^F�A�?u�oT
:%F�:�W�>@P�>@F5����m]t>vGHN5C�?BA�R�>@F�P£h'N�?BG@>HC-:%F�A�N5?�DEN�FYP�Q�>vT�F�A�GHA�C�K�>�FBF�N�F�?H��|�FB?uP�� Ò Ù ©�»wg^F�>�T�F�>H?B>HC�P�A�C�Kt:P	<.T-A�G�:�\kL-A�R.�	:�?u�m?uT�F�>�:�RT"b:�C�Rt?B>HGHN5C�R�\�<�g}h&>�\�>�:=S�>Q� Ò I�Ca�aC�N=h`C8�f»UQ�>�T+N5?uP�>@F�A�N�FeW�>H:�CtDEN�FP�Q�>XT�F�A�GHA�C�K�>@FBF�N�FYh;:�?6¾�»�� �~IaFYF�>@?BI�\�P�?�?BQ�N=h P�Q-:%PZP�Q�>@FB>o:%F�>v\�A�PBP�\�>XR�A��+>@F�>HC�GH>@?�L+>@P	h&>H>HCP�Q�>H?u>zP	h&N0GH:�?B>H?9�Ù±Ú}Û>Ü ¶Z· ?81WU.M *�+.6B1�+���U.M`6NHI/�M *�UD1�[S&(1�0#*£¸�?8/�+�/2H�*�M *,+�U�Rè6NMPOQ/2-�0�Rè6NMPOJ1�Ý
M4@L*,+.6N_2/2M`6N_W*S	.-�[�12+.H�/2M`6B12-�!

ÞTß#àÍß}á�â�ãÇâ�à ä�å ä�åHæ�ä®ç ä�å=æ�äèçé ç;ê ëíìGî é ç�ï�ð�ñ�ð�òEó2ðôaõ'ö ÷�øVù ú�û}üíý ì ú�û}üíþ ì ú�û}üíÿGúõºû}ü���ýGù õ�û}ü û î ù õ ì üíÿ|ýGù
� ì ü ì � î ì ü ì ��ý ì ü ìGî|îõ ì ü ì ûEú|ù õ ì ü ì|ì�î ù õ ì ü ì|ì�î ùé�� ì ü ì ��� ì ü ì ��ÿ ì ü ìGî|îõ ì ü ì|ì ��ù õ ì ü ì|ì ú|ù õ ì ü ì|ì ûEù
� � ì ü	� ì � ì ü	�}ÿ � ì ü	�
�õ ì ü ì ÿGù õ ì ü ì ú|ù õ ì ü ì ûEù
� ü ì|ì û�� ì ü ì|ì û|û ì ü ì|ì û ìõºü ì|ì|ì ��ù õwü ì|ì|ì ��ù õ ì ü ì|ì|ì ��ù

 � � � ì ü ì û ì � ì ü ì û��

� õ ì ü ì|ì�î ù õ ì ü ì|ì�î ù
]t>YGHN5W0T-IaP�>@R�A�C�DE>@F�>HC�G@>6hVA�P�Q�:�C�Rrh`A�P�Q�N5IaP~R�>@F�A�S�:%P�A�S�>eT�F�A�G@>H?9�¿�J?cPBQ�>HN�FB<{h&N5I�\�R�?uI�K%�K5>H?uPHg[N5IaFMT
:%F�:�W�>@P�>@Fc>H?uP�A�WX:%P�>H?~:%F�>eS�>�FB<r?BA�W0A�\/:%F`A�CrLON�P�QrG�:�?u>H?9�¿�JN=h&>@S�>�F�gOP�Q�>YI�?B>YN5DkPBQ�>R�>@F�A�S�:%PBA�S�>~R-:%P):eT�F�N=SaA�R�>@?VW�N�FB>cT�F�>HGHA�?B>MT
:%F�:�W�>@P�>@F;>@?uP�A�W�:%P�>H?&A�Cw?BN5W�>~G�:�?u>H?UL�<w:YD¬:�G@P�N�FUN5D>HA�K5Q�P
�js!N�FV>���:�W0T-\�>�gaPBQ�>p\�>�S�>@F):�K5>M>@�O>HG�PcA�?VC�N�P�N�F�A�N5I�?B\�<vQ-:%F�R�P�N0>H?yP�A�WX:%PB>~hVA�PBQ{:�?B?B>�P`T�F�A�GH>R-:%P):e:�\�N5C�>Z�¤?u>H>Tº�:�GH�.I�A�>@F�g'�^N5\�?BN5CX:�C�R ½VN5?B?BA¤g����5���5� �}]t>U|-C�R�P�Q-:%P�g�h`A�P�Q�>H��I�A�P	<YT�F�A�GH>`R-:%P)::�\�N5C�>%gaP�Q�>JTON5?uP�>�F�A�N�FUW�>�:�CvA�?Uæw�V	zÔ£Ð Ñ ��Ù �V� � � ��:�C�RwPBQ�>~T+N5?uP�>@FBA�N�FU?uP):�C�R-:%F�R�R�>@SaA�:%P�A�N5CvA�?ð\����	zÔ£ÐpÑa�jÙ � � Â ��]_A�PBQwP�Q�>z:�R�R�A�PBA�N5C-:�\OR�>@FBA�S%:%P�A�S�>JT�F�A�GHA�C�K6A�C�DEN�F�WX:%PBA�N5C[g.h&>J|-C�RoPBQ-:%PUPBQ�>>H?uPBA�WX:%P�>@?;L+>HGHN5W�>Mæw��	zÔ£ÐzÑ+Ö)ÐpÒ'�jÙ � � � Æ0:�C�Rrð����V	zÔ£ÐpÑ+Ö)ÐzÒ&�kÙ � � 8 � �s^A�K5IaF�>X��?BQ�N=h`?pPBQ�>0TON5?uPB>@F�A�N�FpQ�A�?uPBN5K�F):�W�?MDEN�FeP�Q�>0DEN5IaFpT
:%F):�W�>@P�>�F�?X���+Ö��aÖ����2Ö�	��ch`A�P�Q:�C�Rrh`A�P�Q�N5IaPMR�>@F�A�S%:%P�A�S�>YT�FBA�GH>YA�C�DEN�FBWX:%P�A�N5C8�Ms
N�FJP�Q�>6R�>�F�A�S%:%P�A�S�>eT�FBA�GHA�C�KoG�:�?B>Zh&>6:�?B?BI�W0>HR:{©�»¢T�F�A�GHA�C�K�>@FBF�N�F
�¡�JN�P�A�G@>�P�Q-:%PHg�:�?MP�Q�>HN�FB<rh&N5I�\�Rn?BI�K5K5>H?uPHgfP�Q�>�TON5?uP�>�F�A�N�FzW�>�:�C�?z:%F�>0A�CGH\�N5?B>Z:�K�F�>H>@W�>HC�PJDEN�FcP�Q�>pP	h&N0G�:�?B>H?Hg+?BI�K5K5>H?uP�A�C�KXC�NXW�N.R�>@\fW�A�?B?uT+>HGHA�|-GH:%P�A�N5C8�À�J?`R�>@?BG@F�A�LO>HR:%LON=S�>�g�P�Q�>zW�N5?uPU?BA�K5C�A�|-G�:�C�PVF�>@R�I�G@P�A�N5CoDEN�F`P�Q�>MTON5?uP�>�F�A�N�F���Â~?VA�?`DEN�FUP�Q�>p\�>@S�>@F):�K5>M>@�O>@G@P�	��
�.>HGHN5C�R[gOh&>ZT�F�N=SaA�R�>e>H?uPBA�WX:%P�>@?cN5D^P�Q�>ZI�C�R�>@F�\�<aA�C�Kv?uP�:%P�>eS�:%FBA/:%L-\�>@?Mú�Þâ�Q�&N5W0T
:%F�A�C�K�PBQ�>?uP):%PB>;S%:%F�A�:%L-\�>H?^hVA�P�Q6:�C�R6hVA�P�Q�N5IaPkR�>@FBA�S%:%P�A�S�>&T�F�A�GH>H?�T�F�N3S.A�R�>H?j:~I�?B>HDEI�\
W�N.R�>H\.R�A/:�K5C�N5?uP�A�G����£DP�Q�>kP�Q�>HN�F�>@PBA�G�:�\�W�N.R�>@\�A�?}:;PBF�I�>bF�>�T�F�>H?B>HC�P):%P�A�N5CZN5D.P�Q�>jR�>@F�A�S%:%P�A�S�>jT�F�A�GH>H?^:�C�RZ:�?u?B>@P^Ra<.C-:�W�A�GH?P�Q�>HC_P�Q�>H?B>�>H?uP�A�WX:%P�>H?w?BQ�N5I�\�RÅ:�K�F�>H>�� Â~A��O>�F�>HC�GH>H?oA�C¼?uIaLa��TO>�F�A�N�R�?{G�:�C_L+>m?BI�K5K5>@?uP�A�S�>�N5DTO>�F�A�N�R�?`N5D�W�:%FB��>@PU?uPBF�>@?B?`N�FV\�A��.I�A�R�A�P	<w:�C�R{G@F�>HR�A�PVFBA�?u�w>@S�>HC�P�?9�

� ÏÑÐJÖ�Ó�Ö
ÖâÓ�Þ�ÒÜÝIÕ�Þ�Ö�Ó3Õ�×GÖ
Õ#ÚÜÓ�Û�æ�Û ã^Ó�Ò7Ó�Þ�Ö,ã�Þ3ï8ÒåÞ�ÐèÊ
Õ#ã^Ø
Ò`÷ Ó<ø�ýâÿ ÿ���ü�ÖâÓ�Þ�ÒÜÝIÕ�Þ�Ö�Ó�áPÛ ×�Þ�Ð^Ö É
ù ö�ú#û#ûSÛ#á>°;ûGÌ J�ÿJé4ÏÑÐJÖ,×GÖ
Õ�×GÖ�Õ8ã9çJÝLä�Öâ×)Û�á
Û�ÞGÐJÖ,×'ÖâÓ�Þ�ÒÜÝ�Õ2Þ�Ö�Ó�áPÛ#×�Ø
Ò Ò�Öâ×�Öâã Þ�ØJÕ2Þ�Õ#Ó�Ö�ÞGÓ}Õ�ã^Ø�ñ^ã�Õ�ã^æ,ÒÜÕ#Ú Ó�Ö,×GÒåÖ�ÓÇF�áPÛ#×}Ö�õJÕ�ÝIÔJÚÜÖ#î�CÑÕ�I
Ó�Ð^Ò�*,M�/)¸å!9ø�ý�ÿ#ÿ#J�ü
ñ^ã^Ø^Ó3Õ�ãIÖ�Ó�ÞGÒåÝ�Õ2ÞGÖ;Û�á�ó ûJé D�Ð£Õ�ã^ØaK3×GÕBI#Ö,×8ø���û#û@�#ü'ñ^ã�ØJÓ�ÕSÚÜÛ2ï�Öâ×�ÖâÓ�Þ�ÒÜÝIÕ�Þ�Ö;Û#á�ó ûJé ú�Ð£Ø
ç^Ö8Þ�Û£ÞGÐJÖ8ÒÜã^æ�ÚÜç^Ó�ÒåÛ ã�Û�á�ë�çJÝIÔ^Ó,é



� �e���`� Ä���Å7�
����¥��+�v� �� p� ©3�G�2�2¡-�

0.0
�

0.02
�

0.06
�

0.10
�

0
20

40
60

80

0.0
�

0.02
�

0.06
�

0.10
�

0
20

40
60

80

κ
0.00010
�

0.00020
�

0.00030
�

0.00040
�

0
50

00
15

00
0

25
00

0

0.00010
�

0.00020
�

0.00030
�

0.00040
�

0
50

00
15

00
0

25
00

0

θ

0.03
�

0.04
�

0.05
�

0.06
�

0.07
�

0
50

10
0

20
0

30
0

0.03
�

0.04
�

0.05
�

0.06
�

0.07
�

0
50

10
0

20
0

30
0

σ�
-1.0 -0.8 -0.6 -0.4 -0.2

0
5

10
15

20
25

-1.0 -0.8 -0.6 -0.4 -0.2

0
5

10
15

20
25

ρ±[²�³2´�µ�¶��f?;1WU.M *,+.6B12+LO
67U.M 1G=�+G/2HLUÀ1�[��D�O¸Ü*�_2*�+G/,=�*ÀH�1â0 *	¸ �)´�� ¡ Ì û ú^!¡Rè6NMNO^1�Ý
MS1G��M`6B12-t0#/2M /lV/¸ 6ò=WO9MåX��
A�6NMPOQ1���M`6B12-l0#/2M /(V 0 /2+�F.X#!

»�NpA�\�\�I�?uPBF):%P�>;P�Q�A�?Hg.s^A�K5IaF�>c¾pG@N5W0T
:%F�>H?�P�Q�>c>H?yP�A�WX:%PB>HR0?uP�:%P�>US%:%F�A�:%L-\�>H?��úeÑ�:�C�R��úpÒ�h`A�P�Q:�C�R�h`A�P�Q�N5IaPYP�Q�>w:�R�R�A�P�A�N5C-:�\'R�>@F�A�S�:%P�A�S�>XT�F�A�GH>wA�C�DEN�FBWX:%P�A�N5C8� �JN�P�A�GH>XP�Q-:%P�:�\�PBQ�N5I�K5Q�P�Q�>�F�>A�?�GH\�N5?B>o:�K�FB>H>HW�>HC�P�DEN�F0W0N5?uP�N5DVP�Q�>vTO>@FBA�N.R[gkP�Q�>@F�>�:%F�>�:�C�I�WZLO>@F6N5D`R�A�?BG@F�>@T
:�C�G@A�>H?9��s
N�F>���:�W0T-\�>�g�P�Q�>`T+>@F�A�N.R�D/F�N5W �JI�KY� 
 «4�JG@PU���ag 8=ª5ª�Â ?BQ�N=h`?'G@\�>�:%F&R�A��O>@FB>HC�GH>H?&A�C�P�Q�>c>H?uPBA�WX:%P�>@R?uP):%PB>;S�N5\�:%P�A�\�A�P�A�>H?9�<�J\�P�Q�N5I�K5Q�P�Q�A�?�GHN5I�\�R6LO>UR�I�>VPBNz>H?yP�A�WX:%PBA�N5CY>@FBF�N�FHg�P�Q�A�?�?BI�K5K5>H?uP�?kP�Q�>UC�>H>HRDEN�F'N�PBQ�>@F&?uP):%PB>VS%:%F�A/:%L-\�>H?b?BI�G)Qw:�?��yI�W6T-?bP�Ne>��.T-\/:�A�C0P�Q�>`>��aP�>@FBC-:�\!WX:%Fu��>@PbD¬:�G�P�N�F�?'N�GHGHIaFBF�A�C�KA�CwP�Q�A�?UTO>@FBA�N.R[g�?uI�G�Qr:�?;P�Q�>¨½`I�?B?BA�:�C � �T�óL+N5C�R�:�C�Rf��»ð�&¥ôG@F�A�?uA�?9�

−0.04 −0.02 0.0
!

0.01
!

0
20

40
60

−0.04 −0.02 0.0
!

0.01
!

0
20

40
60

λ
" 0.5

!
1.0 1.5 2.0

#
2.5
#

3.0

0.
0

0.
5

1.
0

1.
5

2.
0

0.5
!

1.0 1.5 2.0
#

2.5
#

3.0

0.
0

0.
5

1.
0

1.
5

2.
0

κ/(κ+λ)$±[²�³%´�µB¶&% ?81WU.M *�+.6B1�+SO
67U�M 1G=�+�/�HDUD1�[£HI/�+�F#*,M}��+.6BE�*L1�[£+.67U�F��^/2+G/2H�*�M *�+�U��
¸Ü*�_2*�+G/,=�*DH�1�0#*£¸ ��Ý
-9F�-�1�A�- ´ � !



Ç�¥��}�#�#�G¥��oÈ2�J�
� �2���Ñ¤��D�
���cÉ�� � ����¥��G������ÄÀ�#��¤#�#� '

s^A�K5IaF�>vÆ�?BQ�N=h`?YP�Q�>vTON5?uP�>�F�A�N�F�R�A�?yPBF�A�L-IaPBA�N5C�?YDEN�F6PBQ�>wW�:%FB��>@PZT�F�A�GH>�N5D;S�N5\/:%PBA�\�A�P	<mF�A�?u�OgÓ��w51�&Ô£ÐZ� ���£Pp:�\�?uNo?BQ�N=h`?MP�Q�>YPBF):�C�?BDEN�F�W0>HRmT
:%F):�W�>�P�>@F-��<��º��â 51�=��g�hVQ�A�G)QnGHN�FBFB>H?uTON5C�R�?zP�NP�Q�>eD¬:�G�P�N�FJWYI�\�P�A�T-\�A�>H?UPBQ-:%PcWYI�\�P�A�T-\�A�>H?VP�Q�>p\�N5C�K%��FBI�C�W�>�:�CoT
:%F):�W0>@P�>@F��0A�C�K5N5A�C�K�D/F�N5WØPBQ�>:�?B?B>�PXT�F�A�GH>�Ra<.C-:�W�A�G@?6P�NnP�Q�>{FBA�?u����C�>HIaPBF�:�\VT�F�A�GHA�C�KtW�>H:�?BIaF�>�� �JN�P0?BIaFBT�F�A�?BA�C�K5\�<�g&P�Q�>@F�>�A�??uPBFBN5C�K�>�SaA�R�>@C�GH>JP�Q-:%P 5��cA�?'\�>H?B?&P�Q-:�C«¾H>@F�N�ga:�C�RvPBQ�>cTON5?uP�>�F�A�N�F;W�>H:�CXN5D\�1<����VâZ51�=�bA�?'>H�.I-:�\P�N 8 � 
 ©.g+>��aT-\�:�A�C�A�C�KvP�Q�>Y>HW0T-A�F�A�GH:�\�D¬:�G@P~P�Q-:%PJP�Q�>YW�>H:�C�\�>@S�>H\^N5D�P�Q�>YA�W0T-\�A�>HR{S�N5\�:%P�A�\�A�P�A�>H?cA�?Q�A�K5Q�>�F`P�Q-:�CwP�Q-:%P`N5D#P�Q�>p>@?uP�A�W�:%P�>HRvS�N5\/:%P�A�\�A�PBA�>H?9�

x

x
xxx
x
x

xx

x
x
xx
xx

xx

x

xx

x

xx
xxx
x

x

x

xx
x

x

x

x

x
x

xx
x

xx

x

x

x

x

xx
xx

x

xx

x
xx
x
x
x
x
xxxx

x

xx
xx

x
x

x

x
x
x

x
xx
xxx
xxx
x

x
xxxxx
x
xx
xxx
xx

x

xx
xx
x

xx
x

x

x

x
x
x
x

x

x

xx

x

x

xx

x

xxx

x
xxxx

x

x

x
x

x
x
x

xx
x

x
x

x

x
x
x
x
x
xx

x
x

x

x
x
x

xx

x
x

x
xxx
x
x
x

x
x
xx

x
x
xxx

xx
x

x
x

xxxxxxx
xxxx
x

x

x

xx

x
x
xx
xxx

x
x
x

x

x

x
xxx

xxx

xxx

x
xx
x
xxxx

xx
xx

xxxx

x
xxxx
xxx

x
x

x
xx
x
xx
x
x

x

x

xx

x
x

x

xx
xxx
x

x
xx
x

x

x
x

x
x
x
x

x
x

xx
xx
x

xx

x

x

x

x
xx
x
x
x
xxx

xx

xx

xx
xxx
xx

x
x

x
x

x

x
xx
x

x
x
x

x

xx
x

x
x
x
x
xx
xxxxx
x
x
x
x
x
x

x

x

x
xx

xx

x

x
xx
x
x
x

x
x
x

x
x
xx
x
xxx
x
xx

x
x
x

x
x
xxx

x

xxxx

x
xxx

x
x

x
x
x
x

x
x

xx
x
x
xxx

xx

xx
x
x
x
x
x

x

x

x
x

xx

x

x

x

xx

xx
xx

x

x
x
x
x
x

x

x

x

x

x
x

x
x

x

x

x
x
x

x

x

x
xx

x

x

x

xx
x
x

x
x
x
xxx

xxxxxxxx
x
x
xxxxx
x
x
x
x
x
xxx
xxxx

x
x
xx

xxxxxxxxxxx

x
x
xx
x
x

xx
xx
x
xxx
xxx
xxxx
x

xxx
xxxx

x

x

x

x

x

xx
x

x
xx
x
xx

x
xx
xx
xx

x
xx

x
x
x

x
x
x

x

x

xx

xx

x
xx
x

x
x

x
x

x
xxxx
x

x

x

xx

x
xxx

x
x
x

xx

xx
x
xx

x
x
x

x
x

x

xx

xx
x

x
x

xxx
x
x

x

xx

xx
x

x
xxx
x

xx

xx
x
xxxx
x

x
xxxx

x

xxx

x

x
x

xx
x

x
x

xx
x
x

x

x
x

x

x

x

x

x

x
x

x
x
x

x

x

xx
x

x

xx

x

x

x
x

x
x
x

xx

x

x
x
x
x
x
x
xx
x
xxxxx
xx
x

x
xx
x

x

xx
x
x
x

x
x
x
x
xx
xxxxx
x

x
x
xxx

xx
x

x

xx
xx

x
x

xx
x
xx

x
x
x
xxx
x
xx
x
xx
xxx

xx
x

x
x

x
x

x
x

x
xx
x

xx

x
x
x

xx

x

xx

x
x
x
xx
x
xxx

xx

x
x

x
xxx

xxx
xx

x
xx
xx

x
xx
xx

x

x
x
x
x

xx
x
xxx

x
xx
x
x
xx
x
x
xx
xx
x
x
x
x

x
x
x
x
x
x
x
xxxx

x
x

x
x
x
xx

x
xxx

x

x

x
x

x
xxx

x

xx
x
x

x
x

x

x
x

xxxx
xx
x
xx
x
xx
x

x
xx
x
x
xx
x
x
xx
x
x
x
xxxx

x

x

Jul-98 Jan-99 Jul-99 Jan-00 Jul-00
(

Jan-01 Jul-01
(

Jan-02

10

20
)

30
*

40
+

V
ol

at
ili

ty
 (

%
)

Smoothed Volatility, YS
Smoothed Volatility, YS & YD

±[²�³%´�µ�¶-, �<-^-�Ý^/�¸ 6	.�*�0À*�U�M`6NH�/2M *G0¼_21�¸å/�M>6­¸ 6NM`6B*�UG�0/¥ �  /2-�01/¥ �  �^[�1�+£MNO^*�¸å*,_2*�+�/â= *LH�1â0 *	¸'A�6NMNOM´ � ¡ Ì û ú�!
»�NJT�F�N=SaA�R�>U:�C�A�\�\�I�?uPBF�:%P�A�N5CYN5D
W�N.R�>H\.W�A�?B?yTO>HGHA�|-G�:%P�A�N5CYh'>VGHN5C�?uA�R�>@Fb:J?uP�N.G)Q-:�?uPBA�G&S�N5\/:%P�A�\��A�P	<iW�N.R�>@\UhVA�P�Q�N5IaPX:m\�>@S�>�F):�K5>{>@�+>HG@P�g(� � � � g 	�Ù��4��s^A�K5IaF�>�©mA�\�\�I�?uPBF):%PB>H?6P�Q�>{T
:%F�:�W�>@P�>@FTON5?yP�>@F�A�N�F`R�A�?uPBF�A�L-IaP�A�N5C�?�Ó���×�ÔÇ	ZÙÅ�aÖ)ÐeÑ-�;:�C�R6Ó���×§ÔÇ	eÙÃ�aÖ)ÐeÑ+Ö)ÐeÒ'�;I�C�R�>@F`P�Q�>zC�N0\�>@S�>@F�:�K5>W�N�R�>H\bhVA�P�Q�:�C�R�h`A�P�Q�N5IaPZP�Q�>v>��aPuF):�R�>@F�A�S%:%P�A�S�>�T�F�A�GH>wA�C�DEN�FBWX:%P�A�N5C8� �£D;P�Q�>vW�N.R�>H\jA�?YGHN�Fu�F�>HG�P�\�<�?uTO>@GHA�|->HR�P�Q�>p>H?uP�A�WX:%P�>H?V?BQ�N5I�\�R{L+>eA�R�>HC�P�A�G�:�\Àg
P�Q�>eN5C�\�<�R�A��+>@F�>HC�G@>eLO>HA�C�K�P�Q�>pP�A�K5Q�P�>�F?uP):�C�R-:%FBR�>�FBF�N�F�?chVQ�>HC�P�Q�>ZR�>@F�A�S�:%PBA�S�>pT�F�A�GH>H?M:%F�>Z:�R�R�>@R8�T�JN�P�A�GH>zP�Q�>ZRaF):�WX:%P�A�GpR�A��O>@F�>@C�GH>H?A�CXT
:%F):�W0>@P�>@F&>@?uP�A�W�:%P�>H?9�D»;Q�A�?&GH\�>�:%F�\�<0A�C�R�A�G�:%P�>H?&P�Q-:%P'PBQ�>MW0N.R�>H\
h`A�P�Q�N5IaP;:Z\�>@S�>�F):�K5>J>@�O>@G@PA�?UW�A�?B?uTO>@GHA�|->HR8�

0.02
2

0.06
2

0.10
2

0
20

40
60

80

0.02
2

0.06
2

0.10
2

0
20

40
60

80

κ3
0.00010
2

0.00025
2

0.00040
2

0
50

00
15

00
0

25
00

0

0.00010
2

0.00025
2

0.00040
2

0
50

00
15

00
0

25
00

0

θ
4 0.02

2
0.04
2

0.06
2

0
10

0
20

0
30

0
40

0
50

0
60

0

0.02
2

0.04
2

0.06
2

0
10

0
20

0
30

0
40

0
50

0
60

0

σ5±[²�³2´�µ�¶76 ?;1WU.M *,+.6B12+ÑO967U.M 1G=#+�/2HLU<1�[8�D�'-�1^¸Ü*�_2*�+G/,=�*
H�1�0#*£¸ ��´9� ¡ Ì û�ú^!IRè6NMPOJ1�Ý
M�1G��M>6B1�-�0 /2M /ÀV/¸ 6ò=WO9MåX��
A�6NMPOQ1���M`6B12-l0#/2M /(V 0 /2+�F.X#!



:<; �e���`� Ä���Å7�
����¥��+�v� �� p� ©3�G�2�2¡-�
Æ��DÂT�W����Á(���'���Q�

»;Q�A�?&T
:%TO>@FVR�>@S�>H\�N�T-?&P�>HG)Q�C�A���I�>H?`DEN�FV9;:=<�>@?BA/:�CvA�C�DE>�F�>HC�GH>MP�Q-:%PUGHN5WZL-A�C�>H?;A�C�DEN�FBWX:%P�A�N5CvD/F�N5WR�>@F�A�S�:%PBA�S�>�:�C�Rn:�?B?B>@PzT�F�A�GH>0R-:%P):4�Ã�&N5WYL-A�C�A�C�K�?BI�G)QtA�C�DEN�F�WX:%PBA�N5CmA�?pA�C�G@F�>�:�?BA�C�K5\�<�GHN5W�W�N5CA�C_T�F):�G@P�A�GH>t:�?oA�P�T�FBN3S.A�R�>H?{W0N�F�>�T�FB>HGHA�?u>nT
:%F):�W�>@P�>�Fo>H?yP�A�WX:%PB>H?9� �	P{Q-:�?wP�Q�>t:�R�R�A�P�A�N5C-:�\DE>�:%P�IaFB>pN5D}RaF):�hVA�C�K0A�C�DE>@F�>HC�G@>Y:%LON5IaPVWX:%FB��>@P;T�F�A�GH>pN5D�FBA�?u�XT
:%F):�W0>@P�>@F�?;hVQ�A�G)Qr:%F�>MI�?B>HDEI�\�A�CR�>@F�A�S�:%PBA�S�>ZT�F�A�G@A�C�K��ps
IaFBP�Q�>�F�W�N�F�>�gOPBQ�>�>@?uP�A�W�:%P�>HR�T
:%F):�W�>@PB>@F�?~:�C�Rm?yP):%P�>eS%:%F�A/:%L-\�>H?~G�:�C�L+>I�?B>HR{PBN0T�F�N=SaA�R�>zW�N.R�>@\#W0A�?B?uT+>HGHA�|-G�:%P�A�N5CoR�A/:�K5C�N5?uP�A�GH?9��»;Q�>H?B>ZGH:�CoLO>eA�R�>HC�P�A�|->HR{L�<w|-C�R�A�C�KR�A�?uG@F�>@T
:�C�GHA�>H?pA�C�P�Q�>Y>H?yP�A�WX:%PB>HR�T
:%F�:�W�>@P�>@FB?~hVA�PBQm:�C�R�h`A�P�Q�N5IaP~P�Q�>0:�R�R�A�P�A�N5C-:�\�R�>@F�A�S%:%P�A�S�>T�F�A�GH>XA�C�DEN�F�W�:%P�A�N5C[g�:�C�Ri:�\�?BNoL�<tGHN5W0T
:%FBA�C�KoP�Q�>6P�A�W�>6?B>@F�A�>H?eT�F�N�T+>@FBP�A�>H?ZN5D'P�Q�>X>H?uPBA�WX:%P�>@R?uP):%PB>MS%:%F�A/:%L-\�>H?9�
»UQ�>�F�>M:%F�>J:ZC�I�WZL+>@F;N5D�A�C�P�>@F�>H?yP�A�C�KYR�A�FB>HG@P�A�N5C�?&DEN�F;DEIaFBP�Q�>@FU?uP�I�Ra<)��s^A�F�?uP&P�Q�>H?u>JW�>@P�Q�N�R�?G�:�C�GH\�>H:%F�\�<�L+>r>��aP�>@C�R�>HR_P�N�WYI�\�PBA���D¬:�G�P�N�FXW�N�R�>H\�?v:�C�R�G�:�C§LO>�:%T�T-\�A�>HR_A�C¼:tC�I�WZLO>@F�N5DR�A��+>@F�>HC�Pv?BA�P�I-:%P�A�N5C�?0?BI�G)Q¼:�?0PB>@F�W6��?uPBF�I�G@PBIaF�>r:�C�Rq>���G)Q-:�C�K5>{F):%PB>H?XW�N.R�>@\�\�A�C�K��h�.>HGHN5C�R�\�<�g>��.P�>HC�R�A�C�K�P�Q�A�?z:%T�T�F�N�:�G)QnP�NoA�C�GHN�FBT+N�F):%P�>�?B>H�.I�>@C�P�A�:�\j?yP):%P�>6:�C�RmT
:%F):�W�>@PB>@Fp\�>�:%F�C�A�C�KoA�?p:�CA�W6TON�FBP):�C�PcR�A�F�>HG@PBA�N5C8�Q�JC�>YR�A���G@I�\�P	<oP�Q-:%PJ:%F�A�?B>@?JA�C�T�F):�G@P�A�GH>ZA�?VP�Q-:%PcP�Q�>eP�Q�>@N�F�>@P�A�G�:�\}:�?B?u>@PT�F�A�GHA�C�KZD/F):�W0>@h&N�FB�0C�>H>HR�?&P�NpL+>J>��aP�>@C�R�>HRXP�NY:�\�\�N3h_DEN�F&?B>H��I�>HC�P�A/:�\+T
:%F�:�W�>@P�>@Fb\�>�:%FBC�A�C�KY:�C�R>H?uPBA�WX:%P�A�N5C{F�A�?y�Ñ�Q½`>HG@>HC�P~h&N�Fu��A�C�C�N5C�\�A�C�>�:%FJ|-\�P�>�F�A�C�KwW�>@P�Q�N�R�?c?BI�G)Qn:�?(º5N5Q-:�C�C�>H?Hg;�^N5\�?BN5C:�C�R ��PuF�N5I�Rö�����5���5��:�C�Rh�^N5\�?BN5C ���{¥�Å � �����5���5��:%F�>�:%T�T-\�A�G�:%L-\�>�DEN�F�?B>H�.I�>@C�P�A�:�\~?uP):%P�>�:�C�RT
:%F):�W�>�P�>@FV\�>�:%F�C�A�C�K��

½`»js^»�½V»��(�&»��CÑÕ�I
Ó�ÐJÒ>î�Ô�éåî ì Õ�Û�î ì é�Õ#ã^Ø ì ÐJÖâã)î>=4é'ø�ý�ÿ#ÿ#J�ü.é�K�ÝIÔJ×GÒå×GÒÜæâÕ�Ú)Ô�Ö,×�áPÛ#×GÝ�Õ�ã^æ,Ö£Û�á�Õ�ÚåÞ�Öâ×�ã�Õ2Þ�ÒÜÙ#Ö£Û Ô
Þ�ÒÜÛ#ãTÔ^×�Ò7æ�ÒÜãJßÀÝIÛ
Ø
Ö,Ú7Óâé
%
1�Ý
+.-�/�¸}1�[�K�6N-�/2-�EG*,î?6)î2��û ûBA�����ûBÐ ÿ^éCÑÕ2ÞGÖâÓâî<@Lé�ø�ýâÿ#ÿED ü�éHN çJÝIÔ^ÓDÕ#ã^Ø�Ó�Þ�Û
æ�Ð^Õ#Ó�Þ�Ò7æIÙ#Û ÚÜÕ�Þ�ÒÜÚåÒåÞ�à�ÆHK�õ
æ�Ð�Õ�ãJß Ö�×GÕ�Þ�ÖÀÔJ×GÛ
æ�Ö�Ó�Ó�ÖâÓ£ÒÜÝIÔJÚÜÒÜæ,ÒòÞ�Òåã�ØJÖ,ç
Þ�Ó�æ�ÐJÖðÝ�Õ�×�I
Û#ÔJÞ�ÒÜÛ#ã^Óâé9A
*,_â6B*,A�1�[
K36N-�/2-�E,6B/�¸'��MÄÝ^026B*�U.î9B)î�D#ÿB��ýâû#J9é

C ø���û û#û ü�é)ö4Û Ó�Þ�ó�÷ �#J ì ×GÕ Ó�Ð¿áPÖâÕ#×GÓ�Òåã]ÞGÐJÖ É
ù ö ú#û#û�íJç
ÞGçJ×GÖâÓ�Û Ô
Þ�ÒÜÛ#ãlÝ�Õ#×VI Ö�Þâé�%91�Ý
+.-�/)¸�1�[L�;EG1�-�1�HI*,M>+.6BE�U.îDB�,'î
ýy�^ý��=��A��^éC�ÚÜÕ æwI�îâí�é
ø�ýâÿ#J�D�ü.é É Þ�ç^Ø
ÒÜÖâÓ'Û�á É Þ�Û
æwI£ö�×GÒÜæ,ÖFE�Û#Ú7Õ2ÞGÒåÚÜÒåÞ�à ì Ð�Õ�ãJß ÖâÓâéHG�I^��JS&Q*�*,M>6N-9=2U81�[�MPOJ*3�ÖÝ9U.6N-�*�UGU8/2-�0
�8E�12-�12H�6BE.U
��M /2M`67U.M>6BE�U���*�E�M`6B12-^��?�+�1�E�*G*�0�6N-�=�UL1�[SMPOJ*S�<HI*,+.6BE�/2-Q��M /�M>67U.M`6BE�/�¸��SUGU,1�E�6B/�M>6B1�-^î'ý�JBJu��ýu�Jý#é

ì ÐJÖâ×�ãJÛ2Ù�î Ë é#Õ#ã^ØaÔ�Ð�à
Ó�Ö,Ú7Ó,î�K
éJø���û û#û�ü.é Ì Ó�ÞGç^Ø
à£ÞGÛ2ï�Õ#×GØ^Ó�Õ<çJãJÒåñ^Ö�Ø�Õ#ÔJÔJ×GÛ Õ æ�Ð£Þ�ÛSÞGÐJÖ�ë�Û#ÒÜã Þ�Ö�Ó�ÞGÒåÝ�Õ�Þ�ÒÜÛ#ã�Û�á�Û ä
ë�Öâæ�ó
Þ�ÒÜÙ#Ö8Õ#ã^ØD×GÒ7Ó'I�ã^Ö,ç
ÞG×GÕ#Ú
Ý�Ö�Õ#Ó�çJ×GÖâÓ'áPÛ#×4ÞGÐJÖ8ÔJçJ×GÔ�Û�Ó�Ö�Ó4Û�á�Û#Ô
ÞGÒåÛ ãLÖâÙ2Õ�ÚÜç^Õ2ÞGÒåÛ ã)éJ%
1�Ý
+.-�/)¸�1�[�K�6N-�/2-�E�6B/)¸
�8E�1�-�12H�6BE�U�î
6�K)î}Ð�û¹Jy�#Ð�ú��Jé

@<çML�Ö#î9@Lé'ø���û#û û ü�é
@D52-�/�HL6BES��U�U,*,M4?�+.6BE,6N-�=l��OJ*�12+.52é�ö�×GÒÜã^æ�Ö,Þ�Û#ã}î#Ê NGÆ�ö�×GÒåã^æ,Ö�ÞGÛ#ã Ê ãJÒÜÙ#Ö,×�Ó�ÒòÞ�à¼ö3×�Ö�Ó�Óâé
@<çML�Ö#î8@LéÜî3ö�Õ�ã)î�N�é3Õ#ã^Ø É Òåã^ß#ÚÜÖ�Þ�Û ã)îFNIé
ø���û#û û ü�é�Ï}×�Õ�ã^Ó�áPÛ#×GÝ Õ�ã�Õ�ÔJÚÜà
Ó�Ò7Ó�Õ�ã^Ø{Õ Ó�Ó�Ö�Þ�ÔJ×GÒÜæ,Òåã^ß¨áPÛ ×¼ÕOL�ãJÖ�ë�çJÝIÔ
ó

Ø
Ò Ò�ç�Ó�ÒÜÛ#ã^Óâé��8E�12-�12H�*�M`+.6BE�/2îPK�Q}î�ýÍABÐEAB��ýÍA#J�DJéK�×�Õ�I Ö,×�î�C�é
ø��#û#û@�#ü.éO@<Û£Ó�ÞGÛ9æwI£Ô^×�Ò7æ�Ö�Ó�Õ�ã^ØLÙ#Û ÚÜÕ�Þ�ÒÜÚåÒåÞ�à�ë�çJÝIÔ�R Í Ö�æ�Û ã^æ�ÒÜÚåÒÜãJßSÖ,Ù9Ò7Ø
Ö,ã�æ�Ö�áP×�Û Ý Ó�Ô�Û�Þ�Õ#ã^ØDÛ Ô
Þ�ÒÜÛ#ã�ÔJ×GÒÜæ,ÖâÓâé
��*GE�OJ!>A<* �)!Üî9@<Ö,Ô^Õ#×�ÞGÝ�Öâã�Þ;Û�á1K3æ�Û ãJÛ#ÝIÒ7æ,ÓâîM@
ç|I Ö Ê ãJÒÜÙ#Öâ×GÓ�ÒòÞ�à éK�×�Õ�I Ö,×�îBC�éåî}N Û#Ð^Õ#ãJãJÖ�Ó,î Ë é
Õ�ã^ØÀö4Û ÚÜÓ�Û#ã}îEÊ�é�ø���û#û@�#ü�é ÏÑÐJÖ�ÒåÝIÔ^Õ æ.ÞÑÛ�á
ë�çJÝIÔ^Ó�ÒÜã¼×GÖ�ÞGçJ×�ã�Ó�Õ#ã^Ø�Ù#Û ÚÜÕ�Þ�ÒÜÚåÒåÞ�à#éHS ã¼Ô^×�Ö�Ó�Óâî
%
1�Ý
+.-�/�¸}1�[�K�6N-�/2-�EG*,é

í�ÚåÛ ×�Öâã�Þ�ÒÜãJÒ>î�Ô�éÜîUT}Ö,Û#ã}î Ì é�Õ#ã^Ø Í çJä^Òåã)î�Ô�é
ø��#û#û�� ü.éÇK�Ó�ÞGÒåÝ�Õ�Þ�ÒÜÛ#ãDÕ#ã^ØSÖ,ÝIÔJÒÜ×�Ò7æ,Õ#Ú Ô�Ö,×�áPÛ#×GÝ�Õ�ã^æ,Ö�Û�áG?
ÖâÓ�Þ�Û ã)÷ Ó'Ó�ÞGÛ
æ�Ð^Õ#Ó�ó
Þ�Ò7æ�Ù#Û ÚÜÕ�Þ�ÒÜÚåÒåÞ�àÀÝIÛ
Ø
Ö,ÚÄÆ
Þ�Ð^Ö�æ,Õ#Ó�ÖSÛ�á4ÕDÞGÐJÒÜãJÚåà¼Þ�×�Õ#Ø
Ö�ØèÝIÕ#×VI Ö�Þ�é�%
1�Ý
+.-�/�¸�1�[
��H
��6N+.6BE�/�¸)K36N-�/�-�E�*�îPB)î3���#úB���#ú ú
é

íJÛ ×�ä�ÖâÓâî ì éåî Ë Õ�×�Þ�ÒÜã)îGÔ�éJÕ�ã^Ø¼ê¨×GÒÜß#Ð�Þâî|N�é�ø���û û�� ü.é}CÑÕWà#ÖâÓ�Ò7Õ�ã�ÖâÓ�Þ�ÒÜÝ�Õ2ÞGÒåÛ ãðÛ#á�Õ�Ó�ÞGÛ9æ�Ð�Õ#Ó�Þ�Ò7æ
Ù Û#Ú7Õ2Þ�ÒÜÚÜÒòÞ�àIÝIÛ
Ø
Ö,Ú�ç^Ó�ÒÜãJß
Û#ÔJÞ�ÒÜÛ#ã�Õ#ã^Ø�Ó�Ô�Û#ÞLÔJ×GÒ7æ�ÖâÓâé��^*�E�OJ!VA
* ��!ÜîW@<Ö,Ô^Õ#×�ÞGÝ�Öâã�Þ�Û#á�K3æ�Û ãJÛ#ÝIÖ,Þ�×GÒÜæâÓDÕ�ã�Ø�C�ç^Ó�ÒåãJÖ�Ó�Ó É Þ�Õ2Þ�Ò7Ó�Þ�Ò7æ,Óâî Ë Û#ã^Õ Ó�Ð
Ê ã^ÒåÙ Ö,×�Ó�ÒåÞ�à#é?;Ö�Ó�ÞGÛ#ã)î É é�ø�ýâÿ ÿBA�ü.é Ì æ�ÚÜÛ Ó�ÖâØ9ó`áPÛ#×GÝsÓ�Û#ÚÜç
Þ�ÒÜÛ#ãIáPÛ ×3Û#ÔJÞ�ÒÜÛ#ã^Ó3ï8ÒòÞGÐ¼Ó�ÞGÛ
æ�Ð^Õ#Ó�Þ�Ò7æÑÙ#Û ÚÜÕ�Þ�ÒÜÚåÒåÞ�àDï8ÒåÞ�Ð¼Õ#ÔJÔJÚÜÒÜæâÕ2ÞGÒåÛ ã^Ó�ÞGÛ�ä�Û ã^Ø
Õ�ã�Øðæ,çJ×�×GÖ,ã�æ�à�Û#ÔJÞ�ÒÜÛ#ã^Óâé�A
*,_�6B*�A�1�[
K�6N-�/2-�E�6B/)¸}��MnÝ^0�6B*.U.î9K}îGA��¹Jy�#ABÐEA^é?;Ö�Ó�ÞGÛ#ã)î É éÑÕ�ã^Ø!Ê<Õ�ã^Ø
Ò`î É é<ø���û#û û ü�é Ì æ,ÚåÛ�Ó�Ö�Ø9ó>áPÛ ×�Ý Ô Ì
Í;ì ?þÛ Ô
Þ�ÒÜÛ#ã Ô^×�Ò7æ�ÒÜãJß�Ù2Õ�ÚÜç^Õ�Þ�ÒÜÛ#ã{ÝIÛ9ØJÖ,Ú`éVA<*�_�6B*�A 1�[
K36N-�/�-�E,6B/�¸)��MnÝ^0�6B*.U.î�·M%}î^ú)� úB�#D@�#ú
éN�Õ#æ,ô�çJÒÜÖ,×�î�K;éÜî�ö4Û ÚÜÓ�Û#ã}î_ÊDé)Õ�ã^Ø Í Û ÓGÓ�Ò>î�ö4é�ø��#û#û�� ü.é�CÑÕWà#ÖâÓ�Ò7Õ�ã(Õ#ã^Õ�ÚÜà
Ó�Ò7Ó
Û#á�Ó�Þ�Û
æ�Ð^Õ#Ó�Þ�Ò7æLÙ#Û#Ú4ÝIÛ
Ø
Ö,Ú7Ó�ï8ÒòÞGÐ(áBÕ�ÞSÞGÕ�ÒÜÚ7Ó
Õ�ã�Øðæ,Û#×G×�ÖâÚÜÕ�Þ�ÖâØ¼Ö,×G×�Û ×GÓâé9Ï}ÛÀÕ#ÔJÔ�Ö�Õ�×ÑÒÜã]%
1�Ý
+.-�/�¸�1�[
�8E�12-�12H�*�M`+.6BE�U�é



Ç�¥��}�#�#�G¥��oÈ2�J�
� �2���Ñ¤��D�
���cÉ�� � ����¥��G������ÄÀ�#��¤#�#� :8:

N Û#Ð^Õ#ãJãJÖâÓâî Ë é�Õ�ã^Ø�ö4Û ÚÜÓ�Û#ã}î�Ê�é�ø���û û��#ü�é Ë¨ì�Ë¨ì ÝIÖ�ÞGÐJÛ
ØJÓ�áPÛ ×�ñ^ã^Õ#ã^æ�Ò7Õ�Ú�Öâæ,Û#ãJÛ Ý�Ö,Þ�×GÒÜæâÓ,é�Ï'ÛDÕ#ÔJÔ�Ö�Õ�×�ÒÜã¼CD/�-�0�XG1�1âF
1�[
K36N-�/2-�E,6B/�¸)�8E�12-�12H�*�M`+.6BE�U�øPÖ�ØJÓâé Î é ÌZY[ Þ�ó É Õ�Ð^Õ#ÚåÒ7Õ�Õ�ã^Ø\T�éG?<Õ�ã^Ó�Ö,ã�ü.é^ö3×�ÒÜã^æ�Ö,Þ�Û ã Ê ã^ÒåÙ Ö,×�Ó�ÒåÞ�à¼ö�×GÖâÓGÓâéN Û#Ð^Õ#ãJãJÖâÓâî Ë éåî
ö4Û ÚÜÓ�Û#ã)î¹Ê�é
Õ�ã�Ø É ÞG×�Û ç^Ø�î#N^é�ø��#û#û@�#ü.é¹Ê;Û ãJÚåÒÜãJÖ�Õ�×�ñ^ÚòÞGÖ,×GÒåã^ßDáPÛ × É ÞGÛ
æ�Ð^Õ#Ó�Þ�Ò7æ]@<ÒíÒ�Ö,×GÖ,ã�ÞGÒÜÕ#Ú�K�ô�ç^Õ2ÞGÒåÛ ã^Ó
ï8ÒåÞ�Ð�N#ç^Ý�Ô�Ó,é���*�EGO^!^A
* ��!Üî�Ô�×�Õ#ØJç^Õ2ÞGÖ É æ�ÐJÛ9Û#Ú�Û�á>C�ç^Ó�ÒÜãJÖ�Ó�Óâî Ê ãJÒÜÙ#Öâ×GÓ�ÒåÞ�àÀÛ�á ì ÐJÒ7æ,Õ�ß Û^é

T)Öâï8ÒÜÓâî Ì é'ø���û û#û�ü.é�:'��M`6B12-`_�/�¸qÝ^/�M>6B1�-�Ý
-�0 *�+S��M 1�E�OJ/WU.M`6BE-_�1�¸å/�M>6­¸ 6NM`52é�í�ÒÜã^Õ�ã�æ�Ò7Õ�Ú)ö�×GÖâÓGÓâé
T)ÒÜã)î±Ê�é Î é ó�Ê�éÜî É Þ�×GÛ#ãJß�î�Ê�é�Õ�ã^Øba<ç)îZaDé<ø���û û��#ü�é3ö�×GÒ7æ�ÒÜãJßlí�Ï É Kyýâû û]Û#Ô
ÞGÒåÛ ã^Ó�çJã^ØJÖ,×ðÓ�Þ�Û
æ�Ð^Õ Ó�ÞGÒÜæ�Ù Û#Ú7Õ2ÞGÒåÚÜÒòÞ�à é

%
1�Ý
+.-�/�¸}1�[�K�Ý
MÄÝ
+�*�U
&(/2+�F *�M>U.î?��·�î)ýB�EJu���
ý ý#éÊ
Õ#ã^Ø
Ò`î É é�ø�ý�ÿ#ÿ���ü.éB?
Û2ï¡ÒÜÝIÔ�Û ×�Þ�Õ�ã�Þ�Ò7Ó�Þ�Ð^Ö
æ�Û ×�×GÖ,Ú7Õ2ÞGÒåÛ ãLä�Ö�Þ�ï�Ö,ÖâãÀÕ#ÓGÓ�Ö,ÞGÓ�Õ�ã�ØIÙ#Û#Ú7Õ2ÞGÒåÚÜÒåÞ�àDÒÜãÀÕ£Ó�ÞGÛ9æ�Ð�Õ#Ó�Þ�Ò7æÑÙ#Û#Ú7Õ2ÞGÒåÚÜÒåÞ�à
ÝIÛ
Ø
Ö,ÚcR�K�ÝIÔJÒÜ×GÒÜæâÕ�Ú4Ö,Ù9Ò7Ø
Ö,ã^æ,ÖDáP×GÛ#Ý ÔJ×�Ò7æ�ÒÜãJß�Õ�ã^Ø¨ÐJÖ�Ø
ß#ÒÜãJßèÒåã¿Þ�Ð^Ö ÉJù ö�ÒÜã^Ø
Ö,õ(Û#Ô
ÞGÒåÛ ã^Ó�Ý�Õ�×�I#Ö�Þ�é�%91�Ý
+.-�/)¸31�[
�</2-9F�6N-�=è/2-�0�K36N-�/2-�E�*,î?�?��î^ú��#ÿB�}DJý�ûJé

ö4Û#Ú7Ó�Û#ã)î�ÊDéåî É Þ�×GÛ#ç^Ø�îEN^é�Õ�ã^Ø Ë1YçJÚÜÚÜÖ,×�î#ö4é^ø��#û#û@�#ü.é�ö3×GÕ æ.ÞGÒÜæâÕ�Ú�ñ^ÚåÞ�Ö,×GÒÜãJß£ï8ÒòÞGÐÀÓ�Ö�ô�çJÖ,ã�Þ�Ò7Õ�Ú^Ô^Õ�×�Õ�ÝIÖ�ÞGÖ,×�ÚÜÖâÕ#×�ãJÒÜãJß�é'�^*�E�OJ!
A
* ��!Üî_Ô�×GÕ Ø
ç^Õ2ÞGÖ É æ�ÐJÛ9Û#Ú�Û�á1C�ç^Ó�ÒåãJÖ�Ó�Óâî Ê ã^ÒåÙ Ö,×�Ó�ÒåÞ�àÀÛ�á ì ÐJÒ7æ,Õ�ß Û^é


