
Protocol Validation and Implementation:
A Design Methodology

Using LOTOS and ROOM

Ottawa, Ontario, Canada
University of Ottawa

August 1998

under the auspices of the
Ottawa-Carleton Institute for Computer Science

the requirements for the degree of
in partial fulfillment of

School of Graduate Studies and Research
Thesis submitted to the

Neil Hart

Copyright Neil Hart, Ottawa, Canada, 1998

Master of Computer Science



� ����� ��� 	�
� ��
�� 
������

�������������! !"$#&%'�(%')�*,+�"-*,���.%')/#102#3�,0��!#&�4)��5)�#6�!02#3�879#: �+8;6��750��!#<%' !+/=>%')� �?@%')�#6?A �?3B
CD !EF?F%3G$�.���������H�� !"$#I%A�J%A)K*,+�":7HLM?A��02#3EONP �?A��E6G�QREA�$ST#3?A?F��E�UV�/ !=� WUX��=�EF !0�02��GYST��EV?A�/=�=�#3?O%' �+�=

%')/#M%A��0� �;M*,+���ST��EZ)� !?Z)/#3�!0PST���[;3�,7975#3+\%'?6B
�����������9*$�!?A�M�� !",#@%A�:%')K*,+/">%')�#Z75#37>]^#6EA?I�,S2%')�#J_`+/ �N�#6EA?F �%aL(�,S[bc%A%'*Y�d*MUeb:fJbMg(=�EA�,��0

ST��E4*,���^%A)�#3 �E4*,�/Nh !;6#H*$+��i*$?A?A �?F%'*,+�;3#$jK !+�0K*,EO%' �;3���!*,Ed�k�d���/�!���! �",#&%'�(%A)K*,+�"-l:*$+� !#6�[mc7>L,�,%nG
UV*,��EF#3+\%cm`+���EF o*,+\%'?F �ST#6E'*,+K*PGqpdE'*,)/ !7�r:)�EA �]� X*,+/�ts�*,;6uh�/#3?:gh !+�;6#3+�+�#6?3BZ�d*,7�*,�!?F�v=�E'*$%A#6ST���
%'�5CKE'*$+�;3 �?4pd��EA�/#3�!#3*,�-ST��EZ)� �?J#6+�;3�,��E'*,=,#375#3+\%`*,+��8;3��7579#6+\%'?3B

�k�4 �?A)-%'�w%A)K*,+�"xpdE'*$+8gP#3�� !;,G/y`#6 !�[Q�*$%A%A#3EF?A��+z*,+��8{:#3+�Q�*,+\%'��+8�,SDb&]h|F#3;6fZ !75#&ST��Ed%')/#
%'EA*, !+/ !+�=(;6����EA?F#:%')�#<L�?A�v=�#3+/#3EA�,��?A�}L�0�EA�YNh !��#6�[B

~z��?O%c�,SD*,����G/��?A)��,���!���! �",#&%A�5%A)K*,+�"�7HL��4 �ST#$GKmc�! �?A��+��k*$+i�4�P�YL,G/ST��EJ*,�!�^)�#3E4?F��0�02��EF%3G
#3+/;3����EA*,=�#679#6+W%`*,+/�z#6�� �%A��EA !*,�.;6��7975#3+\%A?3�

CD !+�*,�!�}L�GY�.�4 �?A)>%A�`#��/0/EA#3?F?R7>LM=�EA*$%' }%'����#R%A�&~z�$%'��EF���o*ZST��EX%')�#6 !EV�K+K*,+/;3 o*$�W*,+��H%A#3;�)�+/ !;n*$�
?A�/0�0^�,EF%nB

 



� � �z���������

CK��EA79*,��75#6%A)��h��?�)�*YN,#&]2#3#3+x0�EA��02��?F#3��*$?@*M79#3*,+�?k�,SX#<�P02#3�� }%' �+�=H%A)�#`;6EA#3*$%' ���+9�$SXEA#6�! o*$]��!#
?A�$S�%a�@*,EF#,BIfZ)�#`��?A#&�$S[ST��EA79*,�K75#6%A)��P�/?d*,���!�Y�4?IST��E�;6�!#3*,Ed*$+�����+�#6uW�� �N,�P;3*,�^?F0^#6;3 }�K;n*$%A !��+9�,S
*�?FLh?F%A#378��?H��#3?F !=�+[G�*,+���79*,",#6?H02��?A?F !]���#5*�ST��EF7��,S�0�EA�$%'�,%aLh0� �+�=8%A)K*$%H*,���!�Y�4?:ST��E&ST��EA79*,�
N$*,�! ��K*$%A !��+(*$=\*, !+/?F%k?FLh?F%A#37�EA#6uW�� !EF#375#3+\%'?6BI�`�Y�d#<N�#6E3GP%A)�#`*,����0/%A !��+v�,S^ST��EA79*,��75#6%A)��h��?I]WL
 !+/����?F%AEFL-)�*,?4?A�vS�*,EZ]^#6#3+8?A�����MB

��%- !?90�EA�,0^��?F#3��%A)K*$%-��+/#��,S:%')/#���]�?O%�*,;6�!#3?9%'��%A)�#t*,���,0/%' ���+��,S:ST��EF7x*$�J75#6%A)��h��?x �?
%')/#H�� }�5;3���}%aL-�,S�]/EA !�/=� !+�=(%A)�#H=�*,0z]2#6%a��#3#6+t*5ST�,EA79*,�!�}LW��?A02#3;6 ��K#6�-?FLh?F%A#37�*,+��i*v����EA"W �+�=
 !750���#375#3+\%�*$%A !��+.Bw��Sd%A)� !?:=\*$0� �?M%A�P�-�4 ���#,GX%')/#x*,�PN,*$+W%'*,=�#6?H�,SkST��EF7x*,�D?A02#3;3 }�K;n*�%' !�,+ �4 ��!�
]2#1����?F%4 �+�%')�#:%AE'*,+�?F �%A !��+�%A�9 �790���#375#3+\%�*�%' !�,+[B

fZ)�#I79#<%')��h��������=,L`��#3?F;3EF !]2#3�1 !+&%')/ !?[%')/#3?A �?e*$%A%A#3750/%'?[%A�J;6�!��?F#�%')� �?X=\*,0M]\L:��#679��+/?F%'EA*$%F�
 !+/=1)/����*1?OLh?F%'#67�7x*nLw]2#4��#3?F;3EF !]2#3�x�/?A !+/=>Ueb&fJbMgz¡�Ue*$+�=��K*,=,#Jb&S.f�#67902��EA*,�!�}LW�¢b&EA��#6EA#3�
gP02#3;6 ��K;3*$%' ���+�?�£(*,+/��N$*,�� !�K*$%A#3�¤*,=�*, !+�?O%vEA#6uh�/ !EA#679#6+\%'?5��?A �+�=t%a�d��%'#3;�)/+� !uW��#6?3¥i;6��750^��?F }�
%' ���+9�4 }%')�*,=,#3+\%@?F;3#3+�*,EA ���?Z*,+���%A#3750^�,E'*,�q�!�,=� !;J79�h��#6�^;�)�#6;�"W !+�=�BIfZ)�#c79#<%')��h��������=,L(%')/#3+
*,���!�Y�4?RST��ER%')�#`��#3EF �N$*$%' ���+v�,SV*179�h��#3�K �+5%A)�#&�@b1bM~¦¡§�4#n*,�¨�afZ !75#Jb&]h|F#3;<%F�¢b:EF !#6+W%A#3��~z�P�h�
#3���! �+�=W£k+/�,%�*$%A !��+.G/�4)� !;�)z7x*nLx]^#H*,�/%A��7x*�%' !;3*,�!�}Lv;3��+\N,#3EF%A#3�i%A�x*$+z �790���#375#3+\%�*�%' !�,+x !+�%')/#
©ZªMª 0�EF��=�E'*$7975 !+�=H�o*,+/=��K*,=�#$B
fZ)�#J79#<%')��h��������=,LH !?R !���!��?O%'EA*$%'#6�w�4 �%')(%a���>?F7x*,���/;3*,?A#4?F%A���� �#3?3BRfZ)/#J�KEF?F%k !?�%A)�#`r1QI�`g

fe��+�+�#6�!�! �+�= QREA�,%A�P;6����GR�/?A#3�¤ST��Ew%AE'*,+�?F79 }%A%A !+�=�0/EA�,%A�P;6���@�K*$%'*���+� }%'?(�4 �%A)� !+�%A)�#-+�#6%a����EF"
�,S�%')�#xrM#6+�#3EA*,�kQD*,;�"$#6%v�J*,�� ���gh#3EFNh �;3#,BxfZ)�#x?F#3;3�,+���?F%A���/L�;3�,+�;3#6EA+�?(*$�/%')�#6+\%' !;3*$%' ���+ �,S
��?F#3EA?M�,SI%A)�#vQkbMQI«-�a+\%'#6EA+�#<%H79*, ���0�EF�,%'�h;3�,��*,+��t�/#375��+�?F%AE'*$%A#3?M !+/)�#3EF �%�*$+�;3#w �+ Ueb:fJbMg^B
fe��=�#6%A)�#3E6G�%')�#6?A#1;n*,?F#H?O%'���/ !#3?4 ��!�!�/?F%'EA*$%'#J%')�#M?A*,�! �#3+\%40^�, !+\%'?Z�,Se%')/#1�/#3?A �=�+879#<%')��h��������=,L�B

 � 



¬ �����
®����

¯ °3±2²Y³�´Xµ�¶e·,²�¸T´2± ¯
¹ B ¹ p@*,;�"W=�EF����+�� B1B1BHBMB1BHB1BHB1B1BHB1BHB1BMBHB1B1BHB1BHB1B1BHB1BMBHB1BHB1B1B ¹
¹ B»º ~z�,%A �N$*$%' ���+ BHB1B1BHBMB1BHB1BHB1B1BHB1BHB1BMBHB1B1BHB1BHB1B1BHB1BMBHB1BHB1B1B º
¹ B�« b&EA=\*,+/ !?'*�%' !�,+��,Se%')�#MfZ)�#6?A !?¼B1B1BHB1BHB1BMBHB1B1BHB1BHB1B1BHB1BMBHB1BHB1B1B «
¹ B¾½ y`�,%'*$%' ���+�? BHB1B1BHBMB1BHB1BHB1B1BHB1BHB1BMBHB1B1BHB1BHB1B1BHB1BMBHB1BHB1B1B «

¹ B¾½�B ¹ fZ)/#HUeb&fJbMg8CK��EF7x*$�[l&#3?F;3EF !0/%A !��+�fe#3;�)�+� �uW��#HB1B1BHB1BMBHB1BHB1B1B «
¹ B¾½�B¿º �4#n*$�}�afZ �79#&b&]h|F#3;<%F�Ob&EF !#3+\%A#3�i~z�P�/#3�!�� !+�= B1BHB1B1BHB1BMBHB1BHB1B1B ¹ º

À ÁH³�Â\ÃV¸T´2¶�ÄwÅ´2³�Æ ¯hÇ
ºPB ¹ �a+\%'EA�h����;<%' ���+ÈB1B1BHBMB1BHB1BHB1B1BHB1BHB1BMBHB1B1BHB1BHB1B1BHB1BMBHB1BHB1B1B ¹YÉ
ºPB»º fZ)�#1UX�,%'��?F0�)�#6EA#HQIEF��|F#3;<% BHB1B1BHB1BHB1BMBHB1B1BHB1BHB1B1BHB1BMBHB1BHB1B1B ¹YÊ

ºPB»ºPB ¹ feE'*$+�?FST��EF7x*�%' !�,+�?@�,SDUeb:fJbMg B1BMBHB1B1BHB1BHB1B1BHB1BMBHB1BHB1B1B º ¹
ºPB»ºPB¿º �a750���#375#3+\%' �+�=vUeb:fJbMg� !+ © B1BMBHB1B1BHB1BHB1B1BHB1BMBHB1BHB1B1B º�º

ºPB�« bc%')�#6E`�4#3�!*$%'#6�-Ë���EF" BHB1BHB1B1BHB1BHB1BMBHB1B1BHB1BHB1B1BHB1BMBHB1BHB1B1B º,«
ºPB�«/B ¹ bc%A)�#3E4mc0/0�EA�\*$;�)�#3?4%'�v�a750��!#679#6+W%A !+�=vUeb&fJbMg B1BHB1BMBHB1BHB1B1B º,«
ºPB�«/B¿º b&]h|F#6;6%O�Ob&EA �#3+\%�*$%A !��+�*$+��iUeb&fJbMgÌBHB1B1BHB1BHB1B1BHB1BMBHB1BHB1B1B º�Í
ºPB�«/B»« �a750���#375#3+\%�*$%A !��+/?@�,S��a+�����?O%'EA !*,�VQREA�,%A�P;6���!? BHB1B1BHB1BMBHB1BHB1B1B º Ê

Î Ï-ÂPÄ3¸�Ð2±�Ñ¼Â\²�ÒV´Xµe´2ÓT´qÐqÔ ÎqÎ
«/B ¹ bcN�#3EONh !#6�ÕB1BHB1B1BHBMB1BHB1BHB1B1BHB1BHB1BMBHB1B1BHB1BHB1B1BHB1BMBHB1BHB1B1B «�«
«/B»º b&�/%'�� !+�#&�$S�%A)�#1l&#3?A �=�+z~z#6%A)��h�����!�,=,L B1BMBHB1B1BHB1BHB1B1BHB1BMBHB1BHB1B1B «�«
«/B�« fZ)�#1Ueb:fJbMg�*,+��z�ZbMbM~ÖyJ�,%�*�%' !�,+�?ÈB1BMBHB1B1BHB1BHB1B1BHB1BMBHB1BHB1B1B «,½
«/B¾½ gh%�*$=�#3?4�,Se%')�#1l&#6?A !=,+i~8#6%')/�P���,�!��=,L×BHB1BMBHB1B1BHB1BHB1B1BHB1BMBHB1BHB1B1B «�Ø
«/B»Í CK��EA79*,�! �?'*$%A !��+5�,S�ghLh?F%A#37��4#3uW�� !EF#375#3+\%'? BHB1B1BHB1BHB1B1BHB1BMBHB1BHB1B1B « É

«/B»ÍPB ¹ © �,EAEA#6;6%A+�#3?F?c�,SD�J#3*,�}��%' �79#cghLh?F%A#375?ÙB1B1BHB1BHB1B1BHB1BMBHB1BHB1B1B « É
«/B»ÍPB¿º m`=�#3+\%4�& �#6�4?J*,+��8mc=,#3+\%cgP;3#6+K*,EA ���?�B1B1BHB1BHB1B1BHB1BMBHB1BHB1B1B « Ê
«/B»ÍPB»« fe#37502��E'*,�[UV�,=� !;¼B1BHB1B1BHB1BHB1BMBHB1B1BHB1BHB1B1BHB1BMBHB1BHB1B1B ½\Ú

«/B�Ø CK��EA79*,�Xgh0^#6;3 ���;n*$%A !��+ BHB1BHB1B1BHB1BHB1BMBHB1B1BHB1BHB1B1BHB1BMBHB1BHB1B1B ½\Ø
«/B�Ø/B ¹ fZ)/# © EF#n*$%A !��+��,S�*5gP0^#6;3 }�K;n*$%A !��+8CKEA�,7��4#3uW�� !EF#375#3+\%'?ÌBHB1BHB1B1B ½\Ø
«/B�Ø/B¿º gW%'EA�/;6%'�/E'*,�egP02#3;6 ��K;3*$%' ���+8BHB1BHB1BMBHB1B1BHB1BHB1B1BHB1BMBHB1BHB1B1B ½WÛ

 � ! 



ÜZÝZÞvß�àIÞvßDá  �N

«/B�Ø/B»« p�#3)K*nNh !���/E'*,�Vgh0^#6;3 ���;n*$%A !��+tB1BHB1BMBHB1B1BHB1BHB1B1BHB1BMBHB1BHB1B1B ½ Ê
«/B�Ø/B�½ �a+/)�#3EF �%�*$+�;3# B1BHB1BHB1B1BHB1BHB1BMBHB1B1BHB1BHB1B1BHB1BMBHB1BHB1B1B Í ¹
«/B�Ø/B¿Í © �,797w�/+� !;3*$%' ���+�B1BHB1B1BHB1BHB1BMBHB1B1BHB1BHB1B1BHB1BMBHB1BHB1B1B Í$½
«/B�Ø/B»Ø �a+\%A#3EAEF��0/%A?âBMB1BHB1BHB1B1BHB1BHB1BMBHB1B1BHB1BHB1B1BHB1BMBHB1BHB1B1B Í�Û

«/B»Û �k*,�! ��K*$%A !��+9�,S�%A)�#HgP02#3;3 }�K;n*�%' !�,+ãBHB1BHB1BMBHB1B1BHB1BHB1B1BHB1BMBHB1BHB1B1B Ø�Ú
«/B»ÛPB ¹ �k*$�! !��*$%' ���+�_J?A !+/=5m`=�#3+\%&gP;3#6+K*,EF !��?®B1B1BHB1BHB1B1BHB1BMBHB1BHB1B1B Ø ¹
«/B»ÛPB¿º �k*$�! !��*$%' ���+�_J?A !+/=5fe#37502��E'*,�[UV�,=� !; B1B1BHB1BHB1B1BHB1BMBHB1BHB1B1B Ø\º

«/B É �a790/�!#375#3+\%'*$%' ���+��,Se%')�#HgP02#3;6 ��K;3*$%' ���+äB1BMBHB1B1BHB1BHB1B1BHB1BMBHB1BHB1B1B Ø�«
«/B É B ¹ m`;6%A��EJgh%'EF��;6%A��EA#1�a750��!#679#6+W%'*$%' ���+¤BHB1B1BHB1BHB1B1BHB1BMBHB1BHB1B1B Ø�«
«/B É B¿º m`;6%A��E4pd#3)�*YNh �����E4�a790/�!#375#3+\%'*$%' ���+ B1B1BHB1BHB1B1BHB1BMBHB1BHB1B1B Ø\Í
«/B É B»« © �,797w�/+� !;3*$%' ���+��a750��!#679#6+W%'*$%' ���+¤BHB1B1BHB1BHB1B1BHB1BMBHB1BHB1B1B Ø Ê
«/B É B�½ �a+/)�#3EF �%�*$+�;3#M�a750��!#679#6+W%'*$%' ���+ B1BMBHB1B1BHB1BHB1B1BHB1BMBHB1BHB1B1B Û�º

«/B Ê mc+8�a�!����?F%AE'*$%A �N�#&å��/*,750���#,¥RfZ)�#Mmc�}%'#6EA+K*$%A !+�=vp� �%JQREA�,%A�P;6���æB1BMBHB1BHB1B1B Û$½
«/B Ê B ¹ CK��EF7x*$�! !?A*$%' ���+5�,S��4#3uW�� �EA#679#6+W%A?wBMBHB1B1BHB1BHB1B1BHB1BMBHB1BHB1B1B Û,Ø
«/B Ê B¿º l&#<N�#6�!��0�75#3+\%4�,SRgP02#3;3 }�K;n*�%' !�,+8B1BMBHB1B1BHB1BHB1B1BHB1BMBHB1BHB1B1B Û�Û
«/B Ê B»« �k*$�! !��*$%' ���+äBMB1BHB1BHB1B1BHB1BHB1BMBHB1B1BHB1BHB1B1BHB1BMBHB1BHB1B1B É º
«/B Ê B�½ �a750���#375#3+\%�*$%A !��+x�,S�%A)�#HgP02#3;3 }�K;n*�%' !�,+8 �+8�ZbMb1~ BHB1BMBHB1BHB1B1B É Í
«/B Ê B¿Í åD�P#3;6�/%' �+�=v%')�#1�ZbMbM~¦~8�P��#6��B1BMBHB1B1BHB1BHB1B1BHB1BMBHB1BHB1B1B É Û
«/B Ê B»Ø �k*$�! !��*$%' ���+x�,Se%')/#H�@b1bM~ç~z�h��#3��BHB1B1BHB1BHB1B1BHB1BMBHB1BHB1B1B Ê Ú

«/B ¹ ÚègP��757x*$EFL BHB1B1BHBMB1BHB1BHB1B1BHB1BHB1BMBHB1B1BHB1BHB1B1BHB1BMBHB1BHB1B1B Ê Ú
é ê>ÒVÂ�ë-Á1ìzí�êd¶�±e±eÂhÓ�Ó§¸�±VÐ�Á1³�´q²n´X·�´2Ó îqÀ

½�B ¹ rHg/~Ö*$+���rMQI�cg BMB1BHB1BHB1B1BHB1BHB1BMBHB1B1BHB1BHB1B1BHB1BMBHB1BHB1B1B Ê º
½�B»º fZ)�#Mf��/+�+�#3���! �+�=vQREA�,%A�P;6���ïBHB1B1BHB1BHB1BMBHB1B1BHB1BHB1B1BHB1BMBHB1BHB1B1B Ê ½
½�B�« ghLh?F%A#37��4#3uW�� !EF#375#3+\%'?xBHB1BHB1B1BHB1BHB1BMBHB1B1BHB1BHB1B1BHB1BMBHB1BHB1B1B Ê�É
½�B¾½ CK��EA79*,�! �?'*$%A !��+5�,SD�J#6uW�� !EF#375#3+\%'?9BHB1BHB1BMBHB1B1BHB1BHB1B1BHB1BMBHB1BHB1B1B Ê�Ê
½�B»Í l&#6N,#3�!�,0�79#6+\%4�,SRgh0^#6;3 ���;n*$%A !��+ B1BHB1BHB1BMBHB1B1BHB1BHB1B1BHB1BMBHB1BHB1B1B Ê�Ê
½�B�Ø �k*,�! ��K*$%A !��+x*,+����I#3EA }�K;n*�%' !�,+ÕB1B1BHB1BHB1BMBHB1B1BHB1BHB1B1BHB1BMBHB1BHB1B1B ¹ Ú,«

½�B�Ø/B ¹ m`=�#3+\%4�& �#6�4?J*,+��8mc=,#3+\%cgP;3#6+K*,EA ���?�B1B1BHB1BHB1B1BHB1BMBHB1BHB1B1B ¹ Ú$½
½�B�Ø/B¿º ~8�P��#6� © )�#3;�"W �+�=�B1BHB1B1BHB1BHB1BMBHB1B1BHB1BHB1B1BHB1BMBHB1BHB1B1B ¹ Ú�Û

½�B»Û �a790/�!#375#3+\%'*$%' ���+��,Se%')�#HgP02#3;6 ��K;3*$%' ���+� !+8�ZbMbM~ B1BHB1B1BHB1BMBHB1BHB1B1B ¹�¹ Ú
½�B É åD�/#6;3�/%A !+�=v%')/#H�@b1bM~ç~z�h��#3�IB1BHB1BHB1BMBHB1B1BHB1BHB1B1BHB1BMBHB1BHB1B1B ¹�¹ º
½�B Ê gP��757x*$EFL BHB1B1BHBMB1BHB1BHB1B1BHB1BHB1BMBHB1B1BHB1BHB1B1BHB1BMBHB1BHB1B1B ¹�¹ «

ð ê>ÒVÂ�Á(ñvÁwÎ�Ñ¼òK¸§ÓkÁH³�´K²Y´X·�´2Ó ¯2¯hó
ÍPB ¹ fZ)�#1QkbMQI«5QREA�,%A�P;6����B1BHB1BHB1B1BHB1BHB1BMBHB1B1BHB1BHB1B1BHB1BMBHB1BHB1B1B ¹�¹ Ø
ÍPB»º ghLh?F%A#37��4#3uW�� !EF#375#3+\%'?J*,+/�zfZ)�#6 !E4CK��EF7x*,�� !?A*$%' ���+ÌB1BHB1B1BHB1BMBHB1BHB1B1B ¹�¹nÉ
ÍPB�« l&#6N,#3�!�,0�79#6+\%4�,SRgh0^#6;3 ���;n*$%A !��+ B1BHB1BHB1BMBHB1B1BHB1BHB1B1BHB1BMBHB1BHB1B1B ¹�¹nÉ
ÍPB¾½ åD�P%A#3+��/ !+�=v%')�#Mm`�/%')�#6+\%' !;3*$%' ���+z~z#6%A)��h� BHB1B1BHB1BHB1B1BHB1BMBHB1BHB1B1B ¹ º$Ú
ÍPB»Í �k*,�! ��K*$%A !��+�BHB1B1BHBMB1BHB1BHB1B1BHB1BHB1BMBHB1B1BHB1BHB1B1BHB1BMBHB1BHB1B1B ¹ º ¹



ÜZÝZÞvß�àIÞvßDá N

ÍPB�Ø �a790/�!#375#3+\%'*$%' ���+��,Se%')�#HgP02#3;6 ��K;3*$%' ���+äB1BMBHB1B1BHB1BHB1B1BHB1BMBHB1BHB1B1B ¹ º,º
ÍPB»Û gP��757x*$EFL BHB1B1BHBMB1BHB1BHB1B1BHB1BHB1BMBHB1B1BHB1BHB1B1BHB1BMBHB1BHB1B1B ¹ º$«

ó ôH´^±e·\Ó�¶�Än¸T´2±�Ä(òK±eµïõV¶e³Y²�ÒVÂW³xÅ´2³�Æ ¯PÀqð
Ø/B ¹ gP��757x*$EFL BHB1B1BHBMB1BHB1BHB1B1BHB1BHB1BMBHB1B1BHB1BHB1B1BHB1BMBHB1BHB1B1B ¹ º,Í
Ø/B»º © ��+\%'EF !]��/%A !��+/?Z�,S�%A)�#MfZ)�#3?F !? B1BHB1BHB1BMBHB1B1BHB1BHB1B1BHB1BMBHB1BHB1B1B ¹ º$Ø
Ø/B�« CK��EF%A)�#3E@Ë���EA" B1BHBMB1BHB1BHB1B1BHB1BHB1BMBHB1B1BHB1BHB1B1BHB1BMBHB1BHB1B1B ¹ º,Û

ö ôHòKÄ3Â�í^²�¶eµVÔ×Ï-ÂW²nòK¸§Ó�Ä ¯PÎK÷
m>B ¹ Ueb:fJbMg8gP02#3;3 }�K;n*�%' !�,+-�,SDmcp@Q BHB1BHB1BMBHB1B1BHB1BHB1B1BHB1BMBHB1BHB1B1B ¹ «,Ú
m>B»º��ZbMbM~ç~8�P��#6�X�,S�mcp@Q B1BHB1B1BHB1BHB1BMBHB1B1BHB1BHB1B1BHB1BMBHB1BHB1B1B ¹ « Ê
m>B�« ©ZªMª �a750��!#679#6+W%'*$%' ���+-�,S�m&p@Q BHB1BHB1BMBHB1B1BHB1BHB1B1BHB1BMBHB1BHB1B1B ¹ ½\º



ø ù �z� ��ú û ù ��ü ��
�

¹ B ¹ �J#60�EA#6?A#6+W%'*$%' ���+ �,S�*-)� !#6E'*,EF;�)� !;3*,�!�}LW��?F%AEA��;<%'��EF#3� *,;<%'��E& �+t%')�#v�ZbMbM~�+��$�
%�*$%A !��+.BtBHB1BHB1B1BHBMB1BHB1BHB1B1BHB1BHB1BMBHB1B1BHB1BHB1B1BHB1BMBHB1BHB1B1B ¹ ½

¹ B»º �ZbMbM~z;�)K*,EO%`EF#30�EF#3?F#3+\%�*$%A !��+8�,Se%')�#M]2#3)K*nNh !�,��E4�,S�*$+z*$;6%'�,E3BýBMBHB1BHB1B1B ¹ Í
«/B ¹ b&�/%'�� !+�#&�/ o*,=�EA*,7Ù�,S�%A)�#M0�EA�,0^��?F#3�z79#<%')��h��������=,L�B4B1BHB1B1BHB1BMBHB1BHB1B1B « É
«/B»º rMEA*,0�)�?( ��!����?F%AE'*$%A !+�=i%A)�#�79#3*,+� �+�=t�,SJN,*$EA !�,��? © f4UÈST��EF7w���o*$#,B¤UV*,]2#3�!��#3�

+��h��#3?4 !+/�� !;3*$%'#c%A)K*$%4%')/#1?F0^#6;3 }�K#3�80�EA�,0^��?F �%A !��+- �?@%'EA�/#1 �+-%')K*$%4?O%�*$%A#,BÖB1B ½Wº
«/B�« �ZbMbM~þ+/�,%�*$%A !��+-ST��E4*()� �#3EA*,EA;�)� �;n*,����L\�a?O%'EF��;6%A��EA#6�z*$;6%'�,E BHB1BMBHB1BHB1B1B Ø,½
«/B¾½ �ZbMbM~þ��*$%�*5*,+���0�EF�,%'�h;3���.;3�o*$?A?4��#6��+� �%A !��+�?çB1BHB1BHB1B1BHB1BMBHB1BHB1B1B Ø�Ø
«/B»Í �ZbMbM~ ]2#3)�*YNh �����Ew�� !*,=�EA*,7çST�,E(*t?A !750���#9%'EA*,+�?F �%' ���+�STEF��7¦�,+�#-?F%'*$%'#-%'�

*,+��,%A)�#3E6B×B1BHB1B1BHBMB1BHB1BHB1B1BHB1BHB1BMBHB1B1BHB1BHB1B1BHB1BMBHB1BHB1B1B Ø\Û
«/B�Ø gh%�*�%'#:�� !*,=�E'*$79?@�/#3EA }N�#6�zSTEA�,7�Ueb&fJb1g-]2#3)K*nNh !���/EZ?A02#3;3 }�K;n*�%' !�,+�?3BÕBHB1B1B Ø Ê
«/B»Û åD��*$790���#3?Z�,S� !+/)�#3EF �%�*$+�;3#: �+z�@b1bM~�B�B1BMBHB1B1BHB1BHB1B1BHB1BMBHB1BHB1B1B Û,«
«/B É åD��*$790���#:�,S� !+�)�#6EA }%�*,+�;6#:�,S�]^#6)K*nNP �����E4 !+��@b1bM~�BBHB1B1BHB1BMBHB1BHB1B1B Û$½
«/B Ê ghLh?F%A#37(�a�!#<N�#6�X��#3?F;3EA �0/%' ���+��,Se%')�#1*,�}%'#3EF+K*$%A !+�=(]� }%40�EA�$%'�h;3���ãB1BMBHB1BHB1B1B Û�Í
«/B ¹ Úègh%�*�%'#:�� !*,=�E'*$79?dST�,E@%')�#1*,�}%'#3EF+K*$%A !+�=(]� }%40�EA�$%'�h;3���(B1BHB1B1BHB1BMBHB1BHB1B1B Û,Ø
«/B ¹�¹ pd#3)�*YNh �����Ek?A02#3;3 }�K;n*�%' !�,+5ST��EI%')/#`mcp@Q�?A#6+���#3E@*,;6%A��EI !+9%A)�#`�ZbMb1~�+��,%'*$%' ���+ É Û
«/B ¹ º�pd#3)�*YNh �����EV?A02#3;6 ��K;3*$%' ���+1ST�,EV%A)�#km&p@QtEA#6;3#6 �N�#6ED*$;6%'�,E� �+M%A)�#��ZbMb1~�+��,%'*$%' ���+ É�É
«/B ¹ «ègh%'EF��;6%A��EA#M�,Se%')/#1mcp@Q×?OLP?O%'#67� �+-%')�#1�ZbMbM~Ö+/�,%�*$%A !��+ BHB1BMBHB1BHB1B1B É�É
«/B ¹ ½ÕgP;3EF#3#6+�?A)��$%c�,Se%')/#>b&]h|F#6;3fZ �79#:%'�h����?A#6%Z*,+� !79*$%A !+�=>%A)�#Mm&p@Qÿ?FLh?F%A#37 B1B1B É�Ê
½�B ¹ fZ)�#Hr1QI�`g�+/#6%a����EA"èB1BHB1BHB1B1BHB1BHB1BMBHB1B1BHB1BHB1B1BHB1BMBHB1BHB1B1B Ê «
½�B»º fZ)�#Hr1QI�`g-%AE'*,+/?A75 !?A?F !��+-0/�o*,+�#×BHB1BHB1BMBHB1B1BHB1BHB1B1BHB1BMBHB1BHB1B1B Ê Í
½�B�« QIl:Q © ��+\%'#��h%cm`;6%' }N$*$%' ���+-0�EA�h;3#6����EF#�B1BMBHB1B1BHB1BHB1B1BHB1BMBHB1BHB1B1B Ê Ø
½�B¾½ QIl:Q © ��+\%'#��h%&l&#3*,;6%A �N$*$%' ���+-0�EF�P;6#3����EF#3? BHB1B1BHB1BHB1B1BHB1BMBHB1BHB1B1B Ê Ø
½�B»Í gP !750��� ��K#6�9?O%�*$%A#:�� o*,=,E'*,7 �,S�*,+-g�rHgPyæQIl:Q © ��+\%A#<�h%nBdgP#3�}So�a���P��0/?�EF#3�o*�%'#3�

%'�:%' �79#6���/%A?J¡�EA#<%'EA*,+�?A75 !?F?A ���+v�,S[75#3?F?'*,=�#6?�£I*,+��5 !=�+/��EA#6�575#3?F?'*,=,#3?�*,EA#4+��,%
?A)��Y�4+8ST��EZ;3�!*,EA }%aL�B�BMB1BHB1BHB1B1BHB1BHB1BMBHB1B1BHB1BHB1B1BHB1BMBHB1BHB1B1B Ê�É

½�B�Ø pd�!�h;�"x�/ o*,=�EA*,7Ù�,S�%A)�#HrMf4Qÿ?A02#3;3 }�K;n*�%' !�,+[BB1B1BHB1BHB1B1BHB1BMBHB1BHB1B1B ¹ Ú,Ú
½�B»Û gh%'EF��;6%A��EA#M�,Se%')/#>r:f4Q×?OLP?O%'#67� �+-%')�#1�ZbMbM~�+��,%�*�%' !�,+ BHB1BMBHB1BHB1B1B ¹�¹,¹
½�B É �ZbMbM~z;�)K*,EO%`�$S�%A)�#M]^#6)K*nNP �����E4�,Se%')�#Hg�r1g/y¼QIl:Q×;6��+\%'#<�h% BMBHB1BHB1B1B ¹�¹ º

Nh 



��� áVßÕÝ���� ���
	�� àká Nh ! 

½�B Ê ~z#3?F?'*,=,#wgP#6uW��#3+�;6# © )K*$EF%J !���!��?O%'E'*�%' !+/=H%')/#1]2#3)�*YNh �����EZ�,Se%')�#Hr:f4Q×?FLh?O%'#378B ¹�¹ ½
ÍPB ¹ b&]h|F#3;6fZ !75#Z#<�P#3;6�/%' ���+9%AE'*,;6#3?I !���!��?O%'E'*�%' !+/=`%')/#4%a���MST��EA75?R�,S.*,�/%')/��EA �?'*$%A !��+

?A��0/0^��EO%'#6�z]\L-%')/#1#6+�)K*,+/;3#3�iQkbMQI«v?A#6EFN�#6E3BwB1B1BHB1BHB1B1BHB1BMBHB1BHB1B1B ¹ º$«
m>B ¹ �ZbMbM~þEF#30�EF#3?F#3+\%�*$%A !��+z�,Se%')�#1*,]�0 E`*$;6%'�,E3BdB1B1BHB1BHB1B1BHB1BMBHB1BHB1B1B ¹ ½�Ú
m>B»º��ZbMbM~þEF#30�EF#3?F#3+\%�*$%A !��+z�,Se%')�#Mm&pdQ×?FLh?F%A#378B�B1BHB1BHB1B1BHB1BMBHB1BHB1B1B ¹ ½�Ú
m>B�« pd#3)�*YNh �����E�?F0^#6;3 ���;n*$%A !��+wST��Ee%')�#Zmcp@Q�?F#3+��/#3Ek*,;6%A��E� �+>%')�#4�@b1bM~ä+��$%�*$%A !��+[B ¹ ½ ¹
m>B¾½ pd#3)�*YNh �����E&?F0^#6;3 ���;n*$%A !��+iST�,Ec%')�#>m&p@QÕEA#3;6#3 }N�#3EM*$;6%'�,E& !+i%A)�#v�ZbMbM~ +��$�

%�*$%A !��+.BtBHB1BHB1B1BHBMB1BHB1BHB1B1BHB1BHB1BMBHB1B1BHB1BHB1B1BHB1BMBHB1BHB1B1B ¹ ½ ¹



¬  ��� ��
 � �

� ������� � ü ��� ù ���

����� ���������
�! 
"$#$%
mc?R%A)�#Z !+/STEA*,?F%AEA��;<%'��EF#Z�,S^����ER?A�h;3 �#6%aL>;3��75#3?�%A�1�/#302#3+��579�,EA#4*,+��v75��EA#d��0^�,+5;6��750��/%'#6EA?6G
%')/#>0�EF�P���/;6%' ���+i�$S�EA#6�! !*,]��!#M?F�,S�%a�@*$EA#>]2#3;6��75#3?&*5;3��EFEA#6?A02��+��� �+�=���L�75��EF#H �7902��EF%'*,+\%Z%�*,?F"qB
Ëè)� ��!#M�d#w79*nL8]^#>*,]��!#M%'�9%'����#3E'*�%'#1�P;6;n*,?F !��+K*$�VS�*$ !�!�/EA#3?J !+z0^#6EA?F��+K*,��;3��750��/%A#3Ec?F�,S�%a�d*,EA#$G
;3#6+\%'E'*$�^?OLP?O%'#679?M¡T?A��;�)�*$?k%A#3�!#60�)���+/#c?F�4 }%';�)�#6?�£�=,#3+�#6E'*,����L(7w�/?F%�]^#`79��EF#4EA#3�� o*,]/�!#,BDCK��EA79*,�
75#6%')/�P��?Z)�*YN,#H]2#3#6+i0�EF��02��?A#6�i*,?J*,+8*, ��� !+�%')/#1;6EA#3*$%' ���+��,S�EF#3�! !*,]���#c?A�$S�%a�@*,EF#,B

�c*,���&02�� !+\%'?-�,�/%-%')K*�%nG`�4)/ !�!#zST��EA79*,�c75#6%A)��h��?8*,EA#t+��$%� !+/S�*,���! �]��!#$G�&6B3B6B'*,+\Lè?OLP?O%'#67
]2#3+�#<��%'?e=�#3+/#3E'*$�!��LJSTEA�,7Ì��?F !+�=4*$%V��#n*,?O%V?A��75#�ST��EF7x*,��%'#6;�)�+� !uW��#6?3B('*)>CK��EA79*,��79#<%')��h��?e*,�!���Y�
ST��E���+�#3uW�� }N��h;n*,�.?A02#3;3 }�K;n*�%' !�,+��,SV?FLh?O%'#37äEA#3uW�� �EA#679#6+W%A?3G�#6+K*,]��� !+�=>��#6N,#3�!�,0^#6EA?4*,+���%A#3?O%'#3EF?
%'��N�#6EA }S�L�%')K*�%1*��K+/ !?A)/#3��?OLh?F%'#67þ;3��+PST��EA75?:%'��EA#6uh�/ !EA#679#6+\%'?3BxCK��EF%A)�#3EF79��EF#,G[%A)�#9�/?A#v�,S
ST��EF7x*,�d79#<%')��h��?57x*nL¤��#<%'#3EF79 �+�#�;3#6EF%�*$ !+×0/EA��02#3EO%' !#6?v�,SM* ?FLh?F%A#37 *$%v%')�#8?A02#3;6 ��K;3*$%' ���+
?F%'*,=�#$GD%')W��?>*YN,�� !�/ !+�=z#<�P0^#6+�?A }N�#�#6EAEF��EH;6��EAEF#3;<%' !�,+��o*$%A#3EM !+���#6N,#3����0�75#3+\%nBz�`�Y��#6N�#6E3GR%')/#
*,���,0/%' ���+z�$SDST��EF7x*,�X75#6%A)��h��?4 !+i �+�����?O%'EOL�)K*,?J+��,%`]^#6#3+�#��P%A#3+�?F �N,#>?A�9S�*,E3B�mc?`�c !?F?A#3EF?c#<%
*,�§B$02�� !+\%����/%3¥+&Fm@%R*,+\L>;3*,?A#@��#@;n*$+(��]�?A#6EFN,#`*`?A �%A�K*$%A !��+1�4)� !;�)( �?DS�*,E�*n�d*nL>STEA�,7ý%A)�#@�!*,EA=�#
?A;3*,�!#5]�EF#n*,"\%')/EA����=,)��,SZC�~z?3B('-,è�& !?F?A#6EA?>#<%w*$��BX=��z��+�%A�i02�� !+\%1���/%1%')�*$%H%A)�#5 !750^��EO%�*,+\%
0K*,EO%Z�,Se#3+/;3����EA*,=� �+�=w !+/����?F%AEFLx��?A#:�,SVST��EF7x*$�^75#6%A)��P�/?@ !?� �%'?d0^�,%A#3+\%' !*,�2 !+-?A�/0�0^�,EF%' �+�=w%')/#
�4)�����#� �790/�!#375#3+\%'*$%' ���+&%'EA*�|F#3;<%'��EOL�B�fZ)�#dUX�,%'��?F0�)�#6EA#d0/EA��|F#6;6%4¡T#<�/*,75 !+�#6�> �+>?A�,79#k��#6%'*, !�W �+
?A#6;6%A !��+>ºPB»º�£[*$%A%A#3750/%'#6�1�4 }%')M?A�,79#I?A�/;3;3#6?A?e%'�J;3EA#3*$%'#.|F��?O%e?A��;�)>*4ST��������#6?A !=,+H75#6%A)��P�/���!��=$L�G
;3�YN,#3EA �+�=v%')�#:�4)�����#:��#6N,#3����0�75#3+\%c0�*$%')-STEA�,7�EA#6uh�/ !EA#679#6+\%'?Z%'�(%'#6?F%A#3�i �790/�!#375#3+\%'*$%' ���+[B
.0/21�34365 /21�387:9<;>=@?A1CB:DFE<GHJI2KMLNLNDJOPLQD0R!1C3TSU5 I�V�W@X67�YZ;T=[?A1�B�D�\�S]W^D_D�1�38LN`a5cbedQ/2fg7:h<;jik`�O!1ml@K8Lon0pALoLNK4`:qr`CisRNt@Du1�l�`:?�RNK8`�qa`Cigik`:ONv�1�3vuD0Rot@`�l@L�w^xyK8qAl�pALzRNOox�S

¹



Ü|{m}�~cß�à ���-��� Þvß � Ý�� 	 ÜJß � Ý4Þ º

���C� �  ��!�:���a�|�� 
#
fZ)�#�75�,%' }N,*�%' !�,+�ST��Ew%A)� !?w%A)�#3?F !?v��E'*n�4?(STEA�,7 #n*$EA�! �#3E>����EF"� !+�%')/#8fe#3��#3;6��797>��+� !;3*$%' ���+�?
gP�,S�%a�d*,EF#tåR+�=� !+/#3#3EF !+�=��J#6?A#n*$EA;�)ÈrMEF����0ï��+ÿ%')�#iST�,EA79*,�! �?'*$%A !��+¤�,S:%A)�# r:#3+�#6E'*,�cQD*,;�"$#6%
�J*,�� !�&gP#3EONh !;3#$B�fZ)�#@ �+�����?O%'EF o*,�W;3�,�!�o*$]^��EA*$%'�,E[�@*,?R �+\%'#3EF#3?O%'#3�( �+H%A)�#@02��?A?F !]� ��! �%aL&�,Sq��#3EF �Nh !+/=
 !750���#375#3+\%�*$%A !��+/?3Gh��?A �+�=w%')�#Hb&]h|F#6;3fZ !75#&%'�h����?A#6%3GPSTEF��7�Ueb&fJbMg�?F0^#6;3 ���;n*$%A !��+�?6BRmc��?A��GK*$?
%')/#@�ZbMbM~â+��,%'*$%' ���+1���P#6?D+��$%D �+�;3������#�*`ST��EA79*,��N$*,�� !�K*$%A !��+:?F#379*,+\%' �;3?3G$%')�#6EA#��d*,?� !+\%'#6EA#3?O%
 !+z;3��7>]� !+� �+�=(%')�#H+��,%'*$%' ���+8�4 }%')z*5ST��EF7x*$�X��#3?F;3EA �0/%' ���+z%A#3;�)�+/ !uW��#,BcgP �+�;3#1%')�#M%')�#6?A �?`�d*,?
�4EA }%A%A#3+[G�%')�#4b&]h|F#6;3fZ �79#k%'�h���!?F#6%�)K*,?D]2#3#6+(#3+�)�*,+�;3#6�(%'�&*$�!�!�Y��ST�,EeN$*,�� !�K*$%A !��+:�4 }%')wEF#3?A02#3;<%
%'�z~z#6?A?A*,=�#xgP#3uW��#6+�;3# © )K*,EO%'?3Bv�J�Y�d#<N�#3E6G�%A)� !?&N$*,�� !�K*$%A !��+z7x*nLi?F%' ��!��+��,%M]2#v*,?M0^�Y��#3EFST�/�
*,?Z%')/#MN$*,�� !�K*�%' !�,+9%'#6;�)�+� �uh�/#3?&*nN$*, ��o*,]���#`�4 }%')8Ueb:fJbMg�%')K*�%J*,EA#M#<�P0�����EA#6�z)/#3EA#$B

fZ)�#50�EA �7x*,EOL�=���*,�� !?&%A)W��?1%A�z�/#375��+�?F%AE'*$%A#5*��/#3?A �=�+�79#<%')��h��������=,Li�4)/ !;�)�;3��7w]/ !+�#6?
%')/#wST��EA79*,�e#<�P0�EA#6?A?F �N�#502����#3EM�,S�Ueb&fJbMg��4 }%')�%A)�#(#n*,?F#v�,Sk !750��!#679#6+W%'*$%' ���+i�$Sd�@b1bM~�B
Ueb&fJb1g9*,+��x%A#3750^��EA*,�q�!��=, !;J*,EA#`��?A#6��%'�H#<�P0�EA#6?A?Z?OLP?O%'#67äEA#6uW�� !EF#375#3+\%'?@ �+�*MST��EA79*,�K�@*nL,B
mýUeb&fJb1g-?A02#3;6 ��K;3*$%' ���+� !?@%A)�#3+��4EA }%A%'#6+[G���?F !+�=5*,+� �790���#375#3+\%�*�%' !�,+P�a��EF !#6+W%A#3�9?F%aLh�!#M?A�/ �%F�
*,]���#(ST��E1*, !�� �+�=�%')/#9;6EA#n*�%' !�,+��,S@*,+� �790/�!#375#3+\%'*$%' ���+���?F !+�=�%')�#9�ZbMbM~ +��$%�*$%A !��+[B5fZ)� �?
?A02#3;6 ��K;3*$%' ���+� �?:N,*$�! !��*$%'#6��*,=�*, !+�?O%M%')�#vST��EA79*,�REF#3uW�� !EF#375#3+\%'?1%'�8#3+�?F��EA#9%')K*$%H �%1]2#3)K*nN,#3?
*,?4#<�P02#3;<%'#3�.B@fZ)� !?ZN$*,�� !�K*$%A !��+x?F%�*$=�#H;3*,+�%�*,"$#>*,�PN,*$+W%'*,=�#M�,SD*,�!�^%')�#M%'�h���!?@%A)K*$%J*,EF#1*YN$*, ��}�
*,]���#9ST��E>Ueb:fJbMg^B��a+�0K*,EO%' !;6���o*$E3G�%A#3750^�,E'*,�k�!��=, !;v79�h��#6��;�)�#6;�"W !+�= EA#6uW�� !EF#3?(?F%'*$%'#x?A0K*,;6#
#<�P0K*$+�?A ���+[G[ST��Ec�4)/ !;�)�*�+W��7w]2#3E:�,SI%'�h����?&*,EF#v*YN$*, ��o*,]/�!#x¡�?A#6#(?A#6;6%' ���+�«/B»ÍPB»«�£<B1CD !+�*,�!�}L�G^*,+
 !750���#375#3+\%�*$%A !��+979�h��#6�[ !?Z;6EA#n*�%'#3�z��?A �+�=(%')�#Hb&]h|F#6;3fZ !75#:%'�h���!?F#6%3B

��%x �?v !750^��EO%�*,+\%w%A��+/�,%'#-%')�*$%9%A)� !?(%A)�#3?F !?v���h#3?5+��,%9*$%A%A#3750/%v%'����#6��+�#�* ;3��750���#6%'#
%'EA*,+�?F�o*$%A !��+iSTEF��7�Ueb&fJbMgi%'�8�ZbMbM~�BX�J*$%')�#6E3GX }%:��#6��+�#3?H*-��#3?F !=�+[G[N$*,�� !�K*�%' !�,+�*,+��  �7v�
0���#375#3+\%�*$%A !��+t75#6%A)��h�����!�,=,Li%A)K*$%M��?F#3?wUeb&fJbMgtST�,E1�/#3?A �=�+�*,+�� N,*$�! !��*$%' ���+t*,+����ZbMbM~
ST��E1 !750��!#679#6+\%�*$%A !��+[B5fe�z%')/ !?1#3+��[G�?A��]/?A#6%A?w�,S@%A)�#�Ueb&fJbMg�*,+/���ZbMbM~ +��,%'*$%' ���+�?1*,EF#
��?F#3�[Bw�a+ ?F0� �%A#(�,S�%A)� !?c�! !75 �%'*$%' ���+[Gq*�Nh o*,]/�!#>75#6%A)��h�����!�,=,L8)K*,?M]^#6#3+ ��]/%'*, !+/#3�[B>Cq�/EF%')/#3E3G
%')/#M%A)�#3?F !?4���h#3?4+��,%J*$����EA#6?A?4%')�#M �?A?A�/#1�$SR*,�/%A��79*$%' �;`%'EA*,+�?F�o*$%A !��+-]2#6%a��#3#6+i%')�#:%a���9+/�,%�*��
%' ���+�?6BR�`�Y��#6N�#6E3GP;3�!#3*,EI=��� ���#3�� !+�#6?�ST��EI7x*,+W�K*$��%'E'*$+�?A�!*$%' ���+wST��Ek*1�/?A#3E�#<�P02#3EA �#3+�;6#3�� �+v]^�,%A)
+��,%'*$%' ���+�?>*,EA#9=� �N,#3+[B���%w !?1EA#3;6��=�+� �?A#6��%')K*$%w7x*,+W�K*$�I%AE'*,+/?A�o*�%' !�,+�79*YL� �+W%AEA�h����;6#�#3EFEA��EF?
*,+���?A��Ge%'�iST������Lt]2#3+/#6��%wSTEF��7�%')/#9N$*,�! ��K*$%A !��+ �,S@%A)�#�Ueb&fJbMg�?A02#3;6 ��K;3*$%' ���+[GD*,�/%'�,7x*$%A !;
%'EA*,+�?F�o*$%A !��+��4 ��!�����}%' �7x*$%A#3�}Lz]2#v+�#3;6#3?F?'*,EOL�B�fZ)�#5��#<N�#3����0�75#3+\%1�,SZ*$�/%'��79*$%A !;>%AE'*,+�?F�o*$%A !��+
)K*,?4]2#3#6+z��#6S�%ZST��E@ST��EO%')�#6E4EA#3?F#n*,EF;�)[B

fZ)�#w%')/#3?A �?M*,�!?F�����h#3?:+��$%M*$%A%A#3750/%&%A�-0�EA�YNh !��#w*�;3��750��!#<%'#>N$*,�� !�K*�%' !�,+z75#6%A)��P�/���!��=$L�G
�4)� �;�)w�d���/�!�> �+�;3������#��»)� �=�)P��LP �#3���[�Y?A;6#3+K*,EF !��?e%'�&EF#3���/;3#d%A)�#@EA#6uW�� !EF#3�w+W��7w]2#3E��,SKN$*,�! ��K*$%A !��+
?A#6uW��#3+�;6#3?6B(�a+�?F%A#n*,�[GX%A)�#>N$*,�! ��K*$%A !��+z?A#3;<%' ���+�?: !+z%')� �?&���h;3��75#3+\%1*,EF#w�o*,EF=�#3�}L8 !�!����?F%AE'*$%A �N,#,G
 !+/�� !;3*$%' �+�=w)��Y�ÌN$*,�� !�K*�%' !�,+�7x*nL9ST��EA7�0�*,EF%4�,SD*(��#3?F !=�+875#6%')/�P���,�!��=,L,B



Ü|{m}�~cß�à ���-��� Þvß � Ý�� 	 ÜJß � Ý4Þ «

���Z� ���!����#$�^���a�!�: �#  
���!��� �����+�|�^�
fZ)�#-EF#379*, !+��/#3Ew�,S4%A)� !?w;�)�*,0/%'#6E(#<�P0��!*, !+�?H%')�#�%a��� 7x*, �+�+��,%'*$%' ���+�?H��?A#6�ÿ �+�%')�#x%A)�#3?F !?6¥
Ueb&fJb1g9*,+����ZbMbM~�B © )K*,0/%A#3E4ºH?F��EFN,#6Lh?Z0�EF#6Nh !���/?d�d�,EA"5 !+9%A)�#c�K#6�!���$SX !750��!#679#6+\%�*$%A !��+
�,S�Ueb&fJb1gx?F0^#6;3 }�K;n*$%A !��+/?3G/0�*YLh �+�=(0K*,EO%' !;6���o*$E@*$%F%'#3+\%A !��+x%A�w%')�#&UV�$%'��?F0�)�#3EF#:0�EA��|F#3;6%3BIfZ)�#
ST�����!�Y�4 !+�=d;�)K*,0/%A#3Ee���/%'�� !+�#6?X%')�#I��#6?A !=,+H75#6%A)��P�/���!��=$L&0�EF��0^�,?A#3�1 !+M%')/ !?[%')/#3?A �?3G$#<�P0��o*$ !+�?X%')/#
N$*,�! ��K*$%A !��+H79#<%')��h��?���?F#3�9*,+��(%')/#J?F0^#6;3 }�K;n*$%A !��+(?O%aLh�!#4*,�/N,�P;3*$%'#6�x*$+��v��#6%'*, !��?�%')/#J75#6%A)��h�
ST��E��/#3EA }Nh !+�=M*,+9b&]h|F#6;3fZ !75#@ �790���#375#3+\%�*�%' !�,+HSTEA�,7%')/#4U�b&fJbMgw?A02#3;6 ��K;3*$%' ���+[B © )�*,0/%'#6EI«
;3�,+�;3������#3?c]WLz !���!��?O%'EA*$%' �+�=(%')�#w75#6%A)��h�����!�,=,L-��?F !+�=x%A)�#w?F !750��!#1*,�}%'#3EF+K*$%A !+�=$��]� �%40/EA�,%A�P;6����B
fZ)�#979#<%')��h��������=,Lt �?1 ��!����?F%AE'*$%A#3� ]\L�*879�,EA#5?A��]�?O%�*,+\%A �N�#x#<�/*,750��!#v !+�;�)K*,0/%A#3EH½�Ge�4)/ !;�)
��#6?A;3EF !]2#3?M%')�#9*,0�0/�! !;3*$%' ���+t�,S�%')�#v75#6%')/�P���,�!��=,Lz%'��%')�#xrMQk�`gtf���+/+�#3���! !+/=zQREF�,%'�h;3���§Bvm
?A �=�+� }�K;n*,+\%�;3��+\%AEA !]/�/%' ���+x�,SX%A)�#c%A)�#3?F !?d �?@*>0/EA��02��?'*$�2ST��E�*,���!�Y�4 !+�=1 !+/)�#3EF �%�*$+�;3#J !+-Ueb&fJbMg
?A02#3;6 ��K;3*$%' ���+�?z¡�?F#3#8?A#6;6%' ���+ÿ«/B»ØPB�½W£�B © )K*,0/%A#3ExÍ  ��!����?F%AE'*$%A#3?w)��Y�ä !+�)�#6EA }%�*,+�;6#�;n*,+ÿ*, !�¤ �+
%')/#(��#6N,#3�!�,0�79#6+\%M�,SI%')�#(*$�/%')��,EA !?A*$%' ���+�?O%�*,=�#>�,S�*-Q�b:QI«-7x*$ !�V?A#6EFN�#6EH]\Li;n*,0/%A��EA �+�=�%')/#
;3�,7975��+¤]^#6)K*nNh !����E5]2#6%a��#3#3+è* ]K*,?F !;z*,�/%A)���EA �?'*$%A !��+�%A#3;�)�+� �uW��#�*,+/��* 79��EF#8*,�/N$*,+�;6#3�
��+�#$BcfZ)�#1%')�#6?A �?&;3��+/;3�!�/��#3?J�4 �%')�*,+��YN�#6EFNh !#<��$S�%')�#>;3��+\%'EF !]��P%' !�,+�?`79*,��#H*,+���*x?A��EON�#<L
�,S�0^�,?A?A �]��!#&ST�P%'��EF#M����EF"2B

���J� �� ��|���!�� 
#$�
fZ)�#R%')/#3?A �?V0�EA#6?A#3+\%A?�*Z��#3?F !=�+M75#6%A)��P�/���!��=$Lc �+W%A#3=�EA*$%' �+�=dST��EF7x*$�,75#6%')/�P��?[ST�,EXEA#3uW�� �EA#679#6+W%A?
;n*$0/%'��EF#w*,+/�i��#6?A !=,+[G2%A��=�#<%')�#6E`�4 �%A)i*$+���]h|F#6;6%F����EA �#3+\%'#6�i75�P�/#3�!�� !+�=w%A#3;�)�+/ !uW��#>ST��E4 �790���#<�
75#3+\%�*$%A !��+.B&mc?:*90�EA#6;3��EF?A��E&%A�x%')�#>�� !?F;3��?F?A !�,+t�,SI%')�#w75#6%A)��h�����!�,=,L� !+�;�)�*,0/%'#6E:«/G^�4�4 ��!�
0�EF��Nh ���#&*>]/EA !#<SX�YN�#6EFNh !#<�Ì�,S.%')�#c%a���w79*�|F��Ek+��,%'*$%' ���+�?k��?A#6�8)/#3EA#$jP%A)�#cST��EF7x*,�K�/#3?A;6EA �0/%' ���+
%'#6;�)�+� �uh�/#>Ueb&fJbMg8*,+/�8%A)�#M��]h|F#3;<%F����EA �#3+\%'#6�z75�P�/#3�!�� !+�=H+��,%'*$%' ���+��ZbMbM~�B

�]�z m�_� ¡£¢+¤¦¥�§¨¡�§ª©¬«+]®g¯±°³²�´µ¤·¶¹¸�®gºJ»m¼jºJF½¾¡�¤·¸6¢¿½¿ºJÀ�Á+¤
°6±^²Y³�´Xµe¶�·,²�¸T´2±
fZ)�#vUeb&fJbMg�¡§UV*,+�=���*,=�#(bcSIfe#3750^�,E'*,����L\�Ob&EA�/#3EA#6�tgP02#3;6 ��K;3*$%' ���+�?'£`�o*,+/=��K*,=�#M�d*,?:��#6N,#3�¨�
��02#3���/��EA �+�=9%A)�#>?O%�*,+���*,EA�� �?'*$%A !��+8�,SR%A)�#(b&02#3+ ghLh?O%'#375?&�a+\%'#6EA;6��+�+�#6;6%' ���+¤¡§b1gh�O£<B2��%c�d*,?
EA#6;3��=,+� !?F#3�w%')�*$%�?F��;�)5*c;3��750���#<�>?A#6%��,Sq0�EA�$%'�h;3����?�;6�����!�>+��,%REF#n*,�� !?F%A !;3*,�!�}L&]2#d��#6?A;3EF !]2#3�v��?¢�
 !+/=x%')�#> !+/ST��EF7x*$�X+K*$%'�/E'*,���o*,+�=,�K*,=�#M%'#6;�)�+� !uW��#6?:%aLP0/ !;n*$�!��L��/?A#3�tST��E`?FLh?F%A#37��/#3?A;6EA �0/%' ���+�?3B
�a+×�,EA��#6EvST�,Ew%')�#80�EA�$%'�h;3���Z��#6?A;6EA !0P%' !�,+�?(%'��]^#���?F#6ST���§G�%')/#6L¤+�#6#3��#6�×%'��]^#�0�EF#3;6 !?A#$GdL�#<%
 !750���#375#3+\%�*$%A !��+h�a !+/��#302#3+��/#3+\%nBÕ�Og�b+Â���#6%A#3EA75 !+/#3�×%A)K*$%�ST��EF7x*$�J�/#3?A;6EA �0/%' ���+×%'#6;�)�+� �uh�/#3?
¡§CDl&fZ?�£J���������t]^#(]2#3?O%:?A�� }%'#6� %A��75#3#6%A !+�=�%A)�#3?F#(EA#6uh�/ !EA#679#6+\%'?3GV*$+��t?A02��+�?F��EA#6� %A)�#(��#��
N�#6�!��0/79#6+W%��,S1Ueb:fJbMg�*,+/�ïåkgPf4åIUeUVåZBdËè)� ��!#iå�ghf4åkUVUVåÙ�d*,?�]�*,?A#6�Õ�,+×�K+� }%'#�?O%�*$%A#
ÃJÄ q�RNDJOoqA1CRNK8`�qA1�3ÅW�Ro1�qAl@1COPl@L2Æ�OoB:1�q@K8Lo1ZRoK4`:q



Ü|{m}�~cß�à ���-��� Þvß � Ý�� 	 ÜJß � Ý4Þ ½

79*,;�)� !+/#:79�h��#3��?3GKUeb&fJbMg-�d*,?J]K*,?F#3�i�,+80/EA�h;3#3?F?O�a*,�!=�#6]�E'*$ !;:;3�,+�;3#60/%'?`��#3EF �N�#6�8STEF��7�~z ��}�
+�#6E3�¾? ©Z© gÅÇ:*,+����J�\*,EF#,�¾? © g/Q!ÈYBqfZ)�#10�EA�h;3#6?A?¢�¢*,��=�#3]�EA*, !;M]2#3)K*nNh !�,��E4��#3?F;3EA �0/%' ���+8+��,%�*�%' !�,+
�d*,?@*,�/=�79#6+\%'#3�5�4 �%A)�*,+9mc]�?O%'E'*$;6%dl:*$%�*MfkLh02#(¡Tm&l&fJ£R�K*$%�*1��#3?F;3EF !0/%A !��+5+��,%'*$%' ���+[GhåR)�EA �=
*,+��È~i*$)�EA?6�@m © fÖb:ycåÊÉ¾åk~ É Í@Ë�Bm`S�%'#6E�*,���� }%' ���+K*,�J��#6N,#3����0�75#3+\%nGJ%')�#t�!*,+�=��K*$=�#i�d*,?
�K+K*$�!��L9?F%'*,+��K*$EA�� �?A#3�8]\L��Og�b �+ ¹nÊ�É�Ê B(Ì
°:ÍÏÎR´q³�²nòK±^²
Ð�ÂWò/²�¶V³�ÂPÄv´gÐZ²�ÒeÂ�Ó�òK±VÐ2¶eò/Ð2Â
Ueb&fJb1g()K*,?I*:+W��7w]2#3EI�,S^ !7502��EF%'*,+\%DST#n*�%'��EF#3?R�4)� !;�)9*,EF#ZEA#3��#6N$*,+\%R%'�:%A)�#4��#3?F !=�+v75#6%')/�P�P�
������=,L9#<�P0��o*$ !+�#6�z �+-;�)K*,0/%A#3E`«/BRmc75��+�=(%')/#3?A#MST#n*�%'��EF#3?J*,EA#$¥
í^ÔV±�·�ÒV³�´2±V´2¶�Ä9Ä6Ô·Í£Í�Â\²Y³�¸�·-·�´6Í£Í ¶�±e¸§·�òP²�¸�´2± © ��797>��+� !;3*$%' ���+�]2#6%a��#3#3+×0�EA�h;3#6?A?A#6?x �?

*,;�)/ !#6N,#3��%A)�EA���/=�)�?FLh+�;�)/EA��+��,��?-?FLh7579#<%'EA �;z;6��757w��+� �;n*$%A !��+[BïfZ)/ !?x?OLh+�;�)�EA�,+� !?A*��
%A !��+�;n*,+� �+\N����}N�#�75��EA#v%')�*,+�%a�d�i0K*,EF%A !#6?3G� �+��4)� !;�)�;n*,?F#�%')�#<L�7w�/?F%(*$�!�k*,=�EF#3#9%A�
?OLP+/;�)�EA��+/ !?A#1?A �7w���}%�*,+�#6����?F��L�B

ö ²Y´6Í�¸§·�Â\Ã2Âh±^²�Ä mc�!�.#6N�#6+\%'?&*$EA#:EA#6=\*,EF��#3�z*,?J*$%'�,79 �;:*,+����,SQÑ3#3EF�v����E'*�%' !�,+[B
õX´q³ÒÍ�òKÓdÄ3ÂÅÍ�ò�±^²�¸�·\Ä m�ST�,EA79*,�`?F#379*,+\%' �;3?� �?x0�EF��Nh ���#3�ïST��ExU�b&fJbMg�]^�$%')� �+�%'#3EF79?9�,S

 �+/ST#3EF#3+�;6#kEF���!#6?3G� !+/�� !;3*$%' �+�=d%')/#R+�#<�h%e?F%'*$%'#I�,SW%')/#k?OLh?F%'#67zG$*,+��M �+M%A#3EF79?X�,Sh#��/0�*,+�?A ���+
EF���!#6?3GP�4)/ !;�)8*,�!���Y��%')�#c?A#379*,+\%' �;3?@�$SD*$�!�2�,%')�#6E@��02#3EA*$%'��EF?�%A�(]^#&#��P0�EA#6?A?A#6�i �+x%'#6EA75?
�,SD*(?A79*,�!�.+h�/7w]^#6EZ�,S�]�*,?A �;:��0^#6E'*$%A��EA?6B

Ó�Ô Âh·\¶X²YòjÕ�¸§Ó�¸�²<Ô fZ)/#> !+PST#3EA#6+�;3#>EA����#3?J�,S�%')/#HST��EF7x*,�X?F#379*,+\%' �;3?c�$SIUeb:fJbMg�7x*,"$#> }%`02��?¢�
?F !]���#>%'�-;6EA#n*�%'#v#<�P#3;6�/%' ���+�#3+\Nh !EA�,+�79#6+\%'?&�4)� �;�)���#<%'#6EA75 !+�#>%A)�#v��#3?F;3EF !0/%A !��+t�,Sk%')/#
+�#��h%Z?F%'*$%'#&�$S[%')�#c?FLh?F%A#37ä=, �N�#6+�%')�#`;3��EFEA#6+W%@?F%�*�%'#:*,+/�-*>;�)���?F#3+8*,;<%' !�,+[B�fZ)�#6?A#:#3+h�
Nh !EF��+�75#3+\%'?`*,���!�Y�ÌST��EJ?A �7w���!*$%' ���+�¡§*,���!�Y�4 !+�=5*5��#3?F !=�+�#6E`%A�x��]�?F#3EON�#(*50�EA�,%A�,%aLh0^#H�,S
*M?FLh?F%A#37� !+v��02#3EA*$%' ���+q£�*,+/�9N$*,�! ��K*$%A !��+�¡�*,0�0��}Lh !+�=:N$*,�! ��K*$%A !��+w?F#3uW��#6+�;3#6?@��#3?F;3EF !]� �+�=
EF#3uW�� !EF#3�8]^#6)K*nNh !����E'£<B

Ö òKÄn¸�·�´6ÎRÂW³�ò/²Y´q³�Ä
Ueb&fJb1gv?A02#3;6 ��K;3*$%' ���+�?k*,EA#J;3�,7902��?A#6�9�$S³×�ØZÙ¹ÚÜÛ�ÝoÞAßÅà¿Ø_á:â6à<ØZãZã�ÝoÞAä¹ã4%A)K*$%���#3?F;3EA �]^#J?A#6uW��#3+�;6#3?
�,S`#6N,#3+\%'?6B�å�N�#6+W%A?�*,EF#�EA#6ST#6EAEF#3�¤%'��*,?åÚÅæ�çNÝoÞAä¹ãz*$+���S�*$�!�d �+\%'�t%a�d��;n*$%A#3=��,EA !#6?3B��a+\%'#6EA+K*$�
*,;<%' !�,+�?�¡T��#3+/�,%'#6��]WL¨è$£M;3*,+�]2#x#<�P#6;3�/%A#3�¤]\L�*z0�EA�h;3#6?A?H�4 }%')��,�/%w?OLP+/;�)�EA��+/ !?'*�%' !�,+��4 �%A)
�,%A)�#3E@0/EA�h;3#3?F?A#6?`��E�%')�#:#6+WNh �EA��+�75#3+\%3G/�4)� !��#c��EF�� !+�*,EFLx*,;6%A !��+/?@7w��?O%Z?FLh+�;�)�EF��+� �?A#1*,+��8*,EF#
é be1C3Mn0p@38pAL�`�iUbs`:v�vFp@q@KMnJ1CRNK8q@ByW^x�LêRoDJv�LJ=ÒLzD_Du5 ë¿K838ì:7<;>Sí<bs`�vuv]pAq@K8n_1ZRoK4q@ByW^Dïî�p@DJq�RNKM1C3*XgOo`^nJD_LoLzDïLJ=^LNDJD�5 /2`:1:ì:\ï;>Sð_ñ@`:O·ikp@ONRNt@D_O·D0ò�?@3M1CqÒ1ZRNK8`�q+`�i¹Rot@D]l�D_V�D_34`:?@vuDJq�R·`Cigó¹ÆQô2Æ|Wm1CqÒl¿õsW�ô�õsóÅóÅõ2=^RN`:B�D0Rot@DJO2ö�K(Rot+RNt@D]ñjdQôW�dQó�÷øl�D_V�D_34`:?ÒDïl]ö�K4RNt@K8q�b�b Ä ô�ôù÷úôût@D Ä q�RNDJOoqA1CRNK8`�qA1�3@bs`:qALNp@3(RP1ZRoK4V:D�bs`:v�vuK4RzRoDJD�`�quô*DJ38DJB�OP1C?At�x!1�qAlFô*DJ38D0ü?@t@`:q^x�=AqA`ZöùRot@D Ä ô�ý·ü>ô·þNþÿ=ÒLNDJDFôÅp@Ooq@D_O]5 ô*p@OP7�Y<;>S�ñ@`:O2vu`�OoD³l�D0RP1CK834Dïl�RNp�Ro`�OoK81�38L·`�qró¹ÆQô2Æ|W[=�RNt@DFONDï1�l�D_O�K8LOoD0ikDJOoOoD_l�Ro`uRNt@D!?Ò1C?ÜDJOPLûw�xmó `�B:ONK8?@?Ü`FDJR21C3TS 5 ó*ñj/2/27�G<;*1�qAl � `:34`:B�q@DïLzK[1�qAl � OoK8q���Lzv�1�5 ��� ì��_;>S



Ü|{m}�~cß�à ���-��� Þvß � Ý�� 	 ÜJß � Ý4Þ Í

���^#3EF#3�z*$%J?FLh+�;�)�EF��+� !?A*$%' ���+80^�� �+\%'?4;n*,���!#6�
	[ÚÜçÿØZã<BIfZ)�#179��?O%4]K*,?F !;M]^#6)K*nNh !����E4#��/0/EA#3?F?A ���+�?
*,EF#1%A)���?A#1��#6+��,%'#6�i]\L�������^G2�4)/ !;�)i �+��� �;n*$%A#3?Z%')K*�%`+/�9ST��EO%')�#6E`*$;6%' ���+8;n*,+z�P;6;3��E>¡� �#,B�%')/#
?FLh?O%'#37  !?5��#3*,���!�h;�",#6�q£9*$+������gè�^G@�4)/ !;�)� �+��� !;3*$%'#6?(%')K*$%x*�0/EA�h;3#3?F?x#��/ }%'?9?A��;6;3#3?F?FST������L,B
mc;<%' ���+�?I;n*,+9]^#4?F#3uW��#3+/;3#3�-�/?A !+/=1%A)�#c*$;6%' ���+v0�EA#<�/�5��02#3EA*$%'��E6G��<GW;6EA#n*�%' !+/=H?F#3uW��#3+/;3#3?d?A��;�)
*,?���������� �!���6è�2B5CK��Ec%')/#50/��EA02��?A#6?M�,Sd ��!����?F%AE'*$%A !��+[G2�!�Y��#3E¢�a;n*$?A#v�!#<%A%'#6EA?6Ge?F��;�)�*,?"�KG��
*,+����hG2�4 ��!�X]2#H��?F#3�i%A�x��#6+��,%A#w*,;<%' !�,+�?3GK�4)� ��!#1��0�02#3EO��;n*,?F#>��#6%A%A#3EF?3Gq?A��;�) *$?$#8*,+��
%KGq�4 ��!�
]2#H��?F#3�8%'�x�/#3+��,%A#H]2#3)�*YNh �����E4#<�P0�EF#3?A?F !��+/?3BZfZ)W��?3G2%')�#1=�#6+�#3EA*,�V;n*,?F#H�,S�%')�#H*,;<%' !�,+z0�EF#6�/�
��02#3EA*$%'��Ev �?&���
#qGR�4)� �;�)×75#n*,+�?v%')�*$%9%A)�#80�EA�h;3#6?A?x?OLh+�;�)�EA�,+� !?F#3?-��+�=\*$%A#!��GZ*,+/�ÿ%')/#3+
]2#3)K*nN�#6?c�� !",#c]^#6)K*nNP �����E4#<�P0�EF#3?F?A !�,+
#qG��4)� !;�)8;n*$+z]2#M*'������^Gq*,+!���gè����EZ�,%A)�#3E4*,;<%' ���+�?3B

f��1 !+/�� !;3*$%'#d%A)K*$%�*,�}%'#3EF+K*$%A �N�#d?A#3uW��#6+�;3#6?@�,S^#6N,#3+\%'?d*,EA#Z02��?A?F !]���#,GWUeb&fJbMgv0�EF�YNP ���#3?I%')/#
;�)��� �;3#H��0^#6E'*$%A��E3G$(*)qBZfZ)� !?` !?J0��o*$;3#3�z]^#<%a�d#6#3+�%a������EJ79�,EA#M]^#6)K*nNh !����EJ#<�P0�EF#3?F?A !�,+�?3GX*$+��
 !+/�� !;3*$%'#6?H%')�*$%w#6 �%')/#3E-¡T��Ew*$+WL/£H�$S@%')�#x?A02#3;3 }�K#3��]2#3)�*YNh �����EA?> !?>02��?F?A !]/�!#,BiCK��EH#��/*,790/�!#,G
���
#+(*),�-�/.x;n*,+-#6 �%')/#3E@?OLP+/;�)�EA��+/ !?A#M�4 �%A)-=\*$%A#0��G/%')�#6+�]^#6)K*nN�#M�! �",#1#qG��,E@?FLh+�;�)�EF��+� �?A#
�4 �%A) =\*$%'#&�hGX%')/#3+�]2#3)�*YN,#9�� !"$#2.2BegP��75#6%' �79#6?3G[%A)�#v0�EA�h;3#6?A?:�4 �%A) �4)/ !;�)�%A)� !?:#��P0�EA#6?A?A ���+
?FLh+�;�)/EA��+� �?A#6?J�4 ��!�qST��EA;6#c%')�#:;�)/�� !;6#,j�02#3EF)K*,0�?Z��+/��L9?FLh+�;�)�EF��+� !?A*$%' ���+��4 �%A)!�w �?@0^�,?A?A �]��!#$B���S
%')/#5;�)/�� !;6#5 �?:+��,%:ST��EF;3#6�[GeU�b&fJbMgt7x*,+/�K*$%'#6?M+���+P����#6%A#3EA75 !+/ !?A78jX#3 }%')�#6E:]�E'*$+�;�)�79*nLt]2#
%�*$",#3+.B�yJ��+P����#6%A#3EA75 !+/ !?A7â;n*,+8]2#:7x*,�/#1#��P0��! �;3 �%@ !+�#3 }%')�#6EZ�,S�%a���v�@*nLh?3¥
¹ B`gP02#3;6 �S�Lh !+/=x%')�#(?A*,75#w !+� }%' !*,�V*,;6%A !��+t�,+t#3 �%A)�#3Ec?A !�/#w�,S�*x;�)��� �;3#(��02#3EA*$%'�,E& !+��/ !;n*�%'#3?
%A)K*$%e%')�#k0�EA�h;3#6?A?�;n*,+H?FLh+�;�)�EF��+� !?F#d�4 �%A)1%A)K*$%�=\*$%A#,G�]��/%D%A)�#3+H]^#6)K*nN�#��� 3�^#3EF#3+\%'�}L�B�CK��E
#���*$790���#4���
#+(*)5���/.8;3*,+t?FLh+�;�)�EF��+� �?A#w�4 �%A)t*x0�EF�P;6#3?F?:���.#6EA �+�=9%A��?FLh+�;�)�EF��+� �?A#
��+!��G^]��P%c%')/#H�,%A)�#3E`0�EA�h;3#6?A?`;n*,+�+/�,%&��#<%'#6EA75 !+�#M�4)�#6%A)�#3E`%')�#MST���!���Y�4 !+�=v]2#3)K*nNh !���/E
#��/0/EA#3?F?A ���+z�4 ��!�.]2#0#���E6.2B

ºPBJ_J?A !+/=¤*,+ï !+\%'#6EA+K*$�:*,;6%A !��+�*,�!�����4?9%')�#t0�EF�P;6#3?F?�%'��=��¤*,)/#n*,�Õ*,+��è79*,",#�*¤;�)/�� !;6#
�4 }%')����P%M?FLh+�;�)�EF��+� !?A*$%' ���+��4 }%')�*,+��$%')�#6EH0�EF�P;6#3?F?H��E:%A)�#v#3+\Nh !EA�,+�79#6+\%nB9Cq�,E1#��/*,7v�
0���#7���98�è-�
#:(*) è;��.=<8?FLh+�;�)/EA��+� �?A#6?v�4 }%')�=\*�%'#7��GR]��P%(%')�#6+�7x*,"$#3?(*$+� !+\%'#6EA+K*,�
%AE'*,+�?F �%A !��+�%A�9*(?OLP?O%'#67�%A)K*$%4#6 �%')/#3E4]^#6)K*nN�#6?`�� !",#>#x��EZ�! �",#?.2B

mc;<%' !�,+�?w79*YL�]2#x=�EF����02#3��%A��=�#<%')�#6E>%'�iST�,EA7ç*ùâ6à<Þ�æZØZãZã<G��4)� �;�)�#3+�;3*,0�?F���o*$%A#3?w }%'?H]^#��
)K*nNh !���/E3BRfZ)�#10�EA�h;3#6?A?J��#6��+� �%A !��+�%'*,",#6?J%A)�#:ST��EA78¥

Îe³�´X·�ÂhÄnÄA@ 0/EA�h;3#3?F?�BJ+K*,75#�C�É @ =\*�%'#�BJ�! �?F%�C�ËI¥ @ #<�P }%DBJ]^#6)K*nNP �����EEC�¥
B}B}B»*,;<%' ���+�?3B}B}B

Âh±eµ2Îe³�´X·
�a+9%A)� !?I��#<�K+� �%A !��+.GGF9HI��J�LKJM*è9��JNv�� !?F%A?�%')�#J=\*$%A#3?R%')/EA����=,)9�4)� �;�)5%A)�#`0/EA�h;3#3?F?k�4 ��!��?OLh+P�

;�)�EF��+� !?F#,B�fZ)� !?X�� !?F%V7>��?F%V �+�;3������#I*,���,%')�#I+��,+P�a �+W%A#3EF+K*,�\*,;<%' ���+�?[�4 �%A):%')�#I#<�P;6#30/%A !��+1�,Sh%')���?F#
)� �����#3+¤]\L�%A)�#POsè�QI���,0^#6E'*$%A��E�¡�?F#3#�]2#3�!�Y�`£�B�fZ)�#�?F0^#6;3 ���;n*$%A !��+��,S?FL���6è�JKR�S��OS��T6è���UIVIN
?A)/�����!�t#6 �%A)�#3E`]^#A���gè�i%A�� !+��/ !;n*�%'#H%A)K*$%&%A)�#w0�EF�P;6#3?F?&%'#3EF79 �+K*$%A#3?c]\Lz#<�P �%A !+�=/G.��EXWY�����gè�
%'�- �+��� �;n*$%A#>%')K*�%&%')�#v0�EF�P;6#3?F?:#3 �%A)�#3E:?O%'��0/?5¡���?F !+�=-%')/#&������ *$;6%' ���+q£`�,E& !+\N��,",#3?H*,+��$%')�#6E
0�EF�P;6#3?A?6BJ�J#6;3��EF?A �N,#>0�EF�P;6#3?F?c��#<�K+� �%A !��+/?c*,EF#>*$�!�!�Y��#3�z*,+��[Gq �+zS�*,;<%nG2*,EA#M%')/#1�d*nLz �+8�4)/ !;�)



Ü|{m}�~cß�à ���-��� Þvß � Ý�� 	 ÜJß � Ý4Þ Ø

EA#60^#3*$%'#6� ]^#6)K*nNP �����E&7>��?F%:]2#(?A02#3;6 ��K#6�[jeUeb:fJbMgi���h#3?:+/�,%:0�EF��Nh ���#(�!�h��0� �+�=9;6��+�?O%'EA�/;6%'?6B
m®ST��EO%')�#6E1#��h%'#3+/?A !�,+��,Sk%')/#PFL���gè�SKR�S�ROS��T6è���UIVJN *,���!�Y�4?cST��E:0K*$?A?A �+�=-N$*,�!��#6?&%'�-%')/#5+/#<�h%
0�EF�P;6#3?A?6B

QREA�h;3#3?F?A#6?w7x*nL ]2#9;6��750^��?F#3��?A#3uW��#6+\%' o*$�!��L �/?A !+/=8%A)�#9#6+K*,]���#9�,0^#6E'*$%A��E9¡ZNLNW£<B8r: �N�#6+
%a���i0�EF�P;6#3?A?F#3?6G\[^]�*,+��_[S`�G-[�]aNLNb[J`i !+/�� !;3*$%'#6?M%A)K*$%1 �Sd*,+�� �4)�#6+c[^]9%'#3EF79 �+K*$%A#3?&�4 �%A)
*,+�#<�P }%nGK0�EF�P;6#3?A?X[J`5�4 !���.;6��7975#3+/;3#,B

fZ)�#/dÜÝTã�Ú[×�eTØ(��02#3EA*$%'�,E3G�(fNÈ !+/�� !;3*$%'#6?&%')K*$%&��+�#v0�EA�h;3#6?A?M79*YLz !+\%A#3EAEF��0/%1*,+/�,%')�#6E3B(CK��E
#<�/*,750���#,GI[^]g(hNi[J`5 �+��� !;3*$%'#6?�%A)K*$%Z0�EF�P;6#3?F?6[S`(79*YL9 !+\%A#3EAEF��0/%6[^]M*$%4*,+\L90^�, !+\%d�4)� ��!#j[�]
 !?Z#��P#3;3�P%' !+/=�BIfZ)�#M !+\%'#6EAEA�/0/%J;n*,+���+��}L��h;3;6��E4 �SV%')�#:�KEF?F%J*,;<%' ���+��,SD0/EA�h;3#3?F?k[S`5 !?Z#3+�*,]��!#6�
¡T%A)K*$%D !?3G,;n*,+w#��P#3;3�P%'#Y£�BI��SK%')�#@ �+\%'#3EFEA��0P%����h#3?��h;3;6��E3G\+/�cST��EF%A)�#3ED#<�P#3;6�/%' ���+(�,S�[^]4)�*,0�02#3+�?6G
*,+���#<�P#6;3�/%A !��+�;3��+\%A !+W��#3?M�4 �%A)t%')�#5*,;<%' !�,+�?M�,S�[J`�Bv��Sl[^]5%A#3EA75 !+�*$%'#6?:��+�?A�/;3;3#6?A?OST���!�}L�G;[S`
79*YL�#<�P#6;3�/%A#,G��4)/ !�!#x �SX[^]�%'#6EA75 !+K*�%'#3?>?A��;6;3#3?F?FST������Lï¡� !#$BD�4 �%A)¤*,+a���gè�/£�Gk%A)�#�*,;6%A !��+/?w�,S
0�EF�P;6#3?A?X[J`x*,EF#:+��,%`*nN,*$ !�o*$]��!#$B

f��i#3+�)K*$+�;3#�%A)�#x#6+�;n*,0/?A���!*$%' ���+��,S4Ueb&fJbMg�]^#6)K*nNh !����E6GD%')/#mOsè�QJ�t��02#3EA*$%'��EH7x*nL�]2#
��?F#3��%'�>)� !��#`;�)���?F#3+-=\*$%A#3?dSTEF��7�#<�h%'#6EA+K*$�.?FLh+�;�)/EA��+� �?'*$%A !��+.BICq�,E�#���*$790���#,Gh !+5%')�#&0/EA�h;3#3?F?
��#<�K+� �%A !��+8]2#3�!�Y�MGK��+/��L-=\*�%'#�H- !?ZNh !?A �]��!#&%A�9�$%')�#6E`0�EF�P;6#3?F?A#3?6j.=\*�%'#>O� !?J��+��}L-��?A#6�zST��E4%')/#
 !+\%A#3EA+�*,�[0�EF�P;6#3?A?F !+�=5�,S�0�EA�h;3#6?A?X[^]\B

Îe³�´X·�ÂhÄnÄ Q ¹ É =ÜËI¥ Â Ô ¸�² ¥
Òe¸�µeÂ ) ¸�±
¡

Q ¹ ¹ É =/G�)¹Ë
n É )*Ë n

Q ¹ ºùÉ =/G�)¹Ë
£

Âh±eµ2Îe³�´X·
Îe³�´X·�ÂhÄnÄ Q ¹ ¹ É  !+[G��,�/%ïËR¥ Â Ô ¸�² ¥

B}B}B
fZ)�#8*,]2��N,#-0�EA�h;3#6?A?v��#<�K+� �%A !��+¤*$�!?A�i !�!����?F%AE'*$%A#3?H0�EA�h;3#6?A?v !+�?O%�*,+\%A o*$%A !��+[BtfZ)/#80/EA�h;3#3?F?

[^]�oY]d �?V��#6�K+/#3�H�4 }%')1=\*$%A#3?]è�WM*,+��4��UG2BIgP02#3;6 �S�Lh !+/=X[^]�op]d !+M%')�#I��#<�K+� }%' !�,+1�$SJ[^]d !+��/ !;n*�%'#3?
%')�*$%>%A)�#x]2#3)K*nNh !�,��E>�,Sk[^]�op]-�4 ��!�I]2#x !+/?A#3EO%'#6�[GD�4 �%A)�%')/#x=\*$%A# èDW�*,�! !*,?A#6��%A�!H�*,+���%')/#
=\*$%A#2��UI�*,�! !*,?A#6��%'�qO^BRfZ)K*$%4 �?3G/�4)�#6EA#<N�#3EX[^]�oY]M�d���/�!��)K*nN�#M?FLh+�;�)/EA��+� �?A#6�i��+ èDW^G� �%@�4 ��!�
+��Y�æ?OLh+�;�)�EA�,+� !?F#>��+'HqB

Ueb:fJbMg�0�EA�h;3#6?A?A#6?c79*nL-]^#M;6��7902��?F#3�8 !+80K*,E'*$�!�!#6�. �+�%A)�EA#6#H�/ 3�^#3EA#6+\%`�d*nLP?6B@fZ)�#1?A �7v�
0���#3?F%Z�d*nL� �?d%')�EF����=�)-%A)�#�Ý äUç0Ø�àreTØïÚÜÛÜØ&��0^#6E'*$%A��EM¡ n�n�n £<GW�4)� �;�)8 �+��� �;n*$%A#3?d%A)K*$%@%A)�#:0�EA�h;3#6?A?F#3?
;3�,+W%A !+W��#M !+/��#302#3+��/#3+\%'�}L�Gq?'*nN�#M%')�*$%4%')�#<L�7w��?F%J]2�,%')�¡T��EJ*,�!�§GP }S�%A)�#3EF#>*,EF#:79�,EA#&%')�*,+8%a���
0�EF�P;6#3?A?F#3?(;6��7902��?F#3�� !+�0K*,EA*,�!��#3��£:*,=,EA#3#5%'��#��P �%w]2#6ST�,EA#x%A)�#�;3�,7902��?A }%' ���+�;3*,+�#��/ }%nBtCK��E
#<�/*,750���#,Gh !+9%A)�#:Ueb&fJbMg5STE'*,=,79#6+W%�]2#3�!�Y�MGP]^�,%A)s[^]M*,+��P[J`w7w��?O%@#<�P }%@]2#6ST��EF#c0�EF�P;6#3?A?�[Jt
;n*$+z]2#M#3+K*,]/�!#3�.B



Ü|{m}�~cß�à ���-��� Þvß � Ý�� 	 ÜJß � Ý4Þ Û

¡�Q ¹ É =ÒË nun3n Q�º¹É )¹Ëo£>C�CýQI«UÉ ¸ Ë
fZ)�#w?F#3;3�,+��t0K*,EA*,�!��#3�X;3�,7902��?A }%' ���+z�,0^#6E'*$%A��E3GK�4EA }%A%A#3+t*,?�vLvFG^EA#6uh�/ !EA#6?c?O%'EA �;6%c?FLh+�;�)�EF�$�

+� �?'*$%A !��+��,+�*$�!�D+/��+P�a)/ !����#6+ =\*$%'#6?3Bw�a+t%A)�#(STE'*,=�75#3+\%:]2#3���Y�MGX0�EA�h;3#6?A?A#6?�[^]5*,+��w[J`z7w��?O%
?FLh+�;�)/EA��+� �?A#1��+8=\*$%'#6?Xx2G�Hx*,+��7O8*$%4#<N�#3EOL�?F%'*,=�#,B

Q ¹ É S¢G�=�GK)*Ë nun QkºjÉ S¢GK=�G�)¹Ë
m�EA#3�!*$%'#6�¤+��,%' ���+� !?w%A)�#/	ÅØ�äeØ�à_Ú�e ÝTã�Øyd�â¹ÚÜà_Ú�ezeTØ{e�ÞZâUØ�à_ÚÜçÿÞAà�Gk�4EF �%A%A#3+|v�(*HJ��J�J��)XvOGd�4)/ !;�)

?A02#3;6 ��K#6?�*¤�! �?F%��,S>=\*$%'#6?���+È�4)� �;�)È%A)�#�0/EA�h;3#3?F?A#6?i7w��?O%i?OLh+�;�)�EA�,+� !?F#,BãfZ)�#�0�EA�h;3#6?A?F#3?
 !+\%A#3EA��#n*nN�#k��+>*,�!���$%')�#6E�=\*�%'#3?6BDfZ)W��?6G� !+M%')�#kSTE'*,=,79#6+W%e]2#3�����MG�[^]@*,+���[S`c7>��?F%�?FLh+�;�)�EF��+� �?A#
��+�=\*$%A#0x2GK]/�/%J !+\%'#6EA�!#3*nN�#M��+�=\*$%A#3?XH-*,+��&O^B

Q ¹ É S¢G�=�GK)*Ë n É S Ë n QkºjÉ S¢GK=�G�)*Ë
Ueb:fJbMg(?A��0/0^��EO%'?I�K*$%'*:?A02#3;3 }�K;n*�%' !�,+w%')�EF����=�)v%')�#4*$]�?F%AE'*,;<%���*$%�*&%aLh0^#4+��$%�*$%A !��+(m © f

b:ycå É¾åk~ É ÍÒË§B>m`��%A)�����=�)tm © f®b:ycåÌ*$�!�!�Y�4?cST�,Ec%')�#(�/#6�K+� }%' ���+t�,Sk7x*$+WLi�� 3�^#3EF#3+\%M�K*$%'*
%aLh0^#6?3G� }%k !?d=,#3+�#6E'*,����L(��?F#3�-)�#6EA#&�,+���L(ST��EI%')/#c��#<�K+� �%A !��+9�,SX#6+h�/79#6E'*$%A#3�-�K*$%'*1%aLh02#3?3G�*,?d �+
%')/#MST�,�!�!�Y�4 �+�=w#<�/*,750���#,G���#<�K+� �+�=5%a���50^��?F?A �]��!#&N$*,����#3?Z�,SD*v79#6?A?'*$=�#,¥

²�Ô�ÎRÂ 79#6?A?A*,=�# ¸§Ä
Ä6´2³Y²�Ä 75?A=
�,"2GK#6EAE:¥ CÈ75?A=

Âh±eµV²�Ô�ÎRÂ
rM }N�#6+-*H��#<�K+� }%' !�,+x�,SV�K*�%�*1%aLh02#3?6GKUeb:fJbMgx*$�!�!�Y�4?IST��EIN,*$�!��#J0K*,?F?A !+/=w����EF !+�=H?FLh+�;�)�EF�$�

+� �?'*$%A !��+v��+9*1=�*$%'#$B�mc+x*,;6%A !��+v;n*$+9���^#3E�*:N,*$�!��#$G��4EA �%F%'#6+~}7F�TJ�IM�US�GN�GP��Ek*,;3;6#30/%d*MN$*,����#,G
�4EA }%A%A#3+a��F�TJ�9VgèR�R�pM9�LN��fF�TS�IM�US�LK�G���S�LNKBt��Sd%a�d�z0�EA�h;3#6?A?A#6?w?FLh+�;�)/EA��+� �?A#��,+�*8=\*$%'#$GD*$+��
]2�,%') ���^#3E:*�N$*,����#,G[ }%:7w��?O%M]^#w%A)�#(?'*$79#wN$*,����#w !+t�,EA��#6E&%')K*$%c%')�#v?FLh+�;�)/EA��+� �?'*$%A !��+ ;3*,+
�h;3;3�/E3BJ��SI��+�#>�R�.#6EA?&*vN$*,�!��#H*,+��z%')�#H�,%')�#6E&*,;6;3#60/%'?:*vN$*,�!��#$G2%A)�#HN$*,����#1���.#6EA#6��7w��?O%&]2#
�,SV%')/#:?'*,75#&%aLh0^#M*,?@%A)K*$%4*$;3;3#60/%'#6�z]\L�%A)�#:�,%A)�#3E@0/EA�h;3#3?F?3Gq*,+/��%A)�#&N$*,�!�/#& !?@0�*,?A?F#3��STEA��7
��+�#M0�EF�P;6#3?F?J%A�v%A)�#M�,%')/#3E3B

Ëè)�#3+¤N$*,�!�/#3?w)K*nN,#8]2#3#6+ÿ0�*,?A?F#3�[GI�d#�;3*,+¤ !750^��?F#x;6��+��� }%' !�,+�?w��+�ST��EO%')�#6E(#<�P#3;6�/%' ���+
��?F !+�=8%')�#P	ÜßjÚÜà�d�;6��+�?F%AEA��;<%nB8CK��E1#<�/*,750��!#$G� �+�%')/#xUeb&fJbMg�STE'*,=,79#6+W%1]2#3�����MGe%')�#5N$*,�!��#
*,;6;3#30P%'#3�i*$%J=\*$%A#�Hx7w��?F%J]2#4��UY�L���J�G�vST��E@%A)�#M�KEA?O%`]/E'*,+�;�)8%'�5]^#:%'*,",#6+[Gq��EXxJ�jè�M�UIVJ�9ST�,E
%')/#1?F#3;6��+��i]/E'*,+�;�)�%'�5]2#&%�*,"$#3+[B

=s���^¥¾?A �=�+K*,�§j
¡

É �/�ý?A��;6;3#3?F?_Ë C�B}B�B
É �/�¼S�*, !����EA#�Ë CB}B}B

£
Ueb:fJbMgv0�EA�YNh !��#6?@*M+W��7w]2#3Ek�,S[�,%A)�#3Ek;3�,+�?F%AEA��;<%'?3G/*,+��5%')�#J !?F?A��#J�,S[��*$%�*M?A02#3;6 ��K;3*$%' ���+

 !?575��EA#8;3��750���#<�¤%')�*,+� !+/�� !;3*$%'#6�×)�#6EA#,BÌ�`�Y��#6N�#6E3G4%')�#8%')�#6?A �?xEA#6�! �#3?5��+×%')/#i?A�/]�?A#<%-�,S
Ueb&fJb1g-?FLh+\%�*��w|F��?F%J;3�YN,#3EA#6�[B



Ü|{m}�~cß�à ���-��� Þvß � Ý�� 	 ÜJß � Ý4Þ É

íeÎRÂP·\¸z�D·�ò/²�¸T´^±èí.²�ÔVÓTÂhÄ
fZ)�#� �?A?A�/#��,Sv?A02#3;6 ��K;3*$%' ���+æ?O%aLP��#3?t �?i��#6]K*$%'#6�ý !+¼*,+Ì !750^��EO%�*,+\%z0K*,02#3E�]\LÕ�& �?A?A#6EA?t#<%
*,�§B¿É �MghN/g/p ÊP¹ Ë�GJ�4)��ÿ�/ !?F%A !+�=,�� !?F)�]^#<%a�d#6#3+æ#��h%'#3+/?A !�,+K*,�M*,+��è �+W%A#3+�?F !��+�*,�&��#<�K+� �%A !��+/?��,S
?FLh?O%'#375?3B@å��h%A#3+�?F !��+K*$�e�/#6�K+� }%' ���+�?J*,EA#M%')/��?A#M�4)� !;�)z��#3?F;3EF !]2#1%A)�#M?FLh?F%A#37�?A����#3��Lx !+�%'#6EA75?
�,S4#��P%A#3EF+K*,�!�}L���]�?A#6EFN$*,]���#x]2#3)K*nNh !�,��E3GD�4)/ !�!#5 !+\%A#3+�?F !��+K*$����#<�K+� }%' !�,+�?> �+�;3������#579#6+W%A !��+��,S
 !+\%A#3EA+�*,�: !+\%'#6E'*,;<%' ���+�?�*,+��Õ?A#6uW��#3+�;6#3?��$Sw*,;<%' ���+�?3B�fZ)�#�*,�/%A)���EF?8 ���#3+\%A �S�L�?F��75#��$S>%')/#
;3�,+J�K !;<%' �+�=-EA#6uh�/ !EA#679#6+\%'?M�,S�?A02#3;3 }�K;n*�%' !�,+�?3GX02�� !+\%A !+�=��,�/%:%')K*�%M?A02#3;3 }�K;n*�%' !�,+�?:?A)��,���!� ]2#
�4EA }%A%A#3+5 !+5*,+5 !750��!#679#6+W%'*$%' ���+P�� !+���#60^#6+���#6+W%D�@*nL�GW%')W��?�*,���!�Y�4 !+�=c !750��!#679#6+W%A��EA?�%A)�#47x*��h�
 !7>��7�STEA#6#3����7�02��?A?F !]���#,BJfZ)� !?`EA#6uh�/ !EA#679#6+\%&;3�,+J�K !;<%'?J�4 �%')i*,+��,%A)�#3E` !?F?A��#$G.)��Y��#6N�#6E3jX%')/#
?F%AEA��;<%'��EF#(�,SR%')/#w?A02#3;6 ��K;3*$%' ���+� !?c�! !"$#3�}L-%'��=��YN,#3EA+t%A)�#w?F%AEA��;<%'��EF#(�,Sk*,+t �790���#375#3+\%�*�%' !�,+[G
?A�(%A)K*$%J*(0^�h��EF��L\�a?O%'EA�/;6%'�/EA#3�-?F0^#6;3 }�K;n*$%A !��+� �?@�! �",#3�}L9%A�vEA#3?F����%4 �+-0^�h��E@uW�K*$�! �%aLx !750��!#679#6+P�
%�*�%' !�,+�?3BÿfZ)h�/?3GZ%')�#z*,�/%A)���EF?x*,EF=���#�%')K*�%x?F0^#6;3 ���;n*$%A !��+¤�4EA }%'#3EF?9?F)���������*nN��, !��#<�P;3#6?A?A }N�#
 !750���#375#3+\%�*$%A !��+x��#6%'*, !�§GP�4)� ��!#1*$%Z%')/#H?A*,79#:%A !75#&;3��+/?A !�/#3E4)��Y�æ%')/#H?F0^#6;3 ���;n*$%A !��+-�4 !���[]2#
 !750���#375#3+\%'#6�[Bw��%M?A)/�����!� ]2#v+��,%'#6��%A)K*$%M }%: !?:02��?A?F !]���#w%'�-%'EA*,+�?OST��EA7�U�b&fJbMgt?A02#3;3 }�K;n*��
%' ���+�?6G[?A��;�) %')�*$%M*-?A02#3;6 ��K;3*$%' ���+��4EA }%A%'#6+t !+ *�75��EA#w*,]�?F%AE'*,;<%M?F%aLh�!#(;3*,+ ]^#H%'E'*$+�?FST��EF79#6�
 !+\%A�ÿ*¤75��EA#t �790���#375#3+\%�*�%' !�,+P�a��EF !#6+W%A#3��?O%aLh�!#,BâCK��E-75��EA# ��#<%�*, ��!?3GJ?A#6#�%A)�#�UV�$%'��?F0�)�#3EF#
0�EF��|F#3;<%w¡T�� !?F;3��?F?A#6�� !+-?F#3;6%A !��+iºPB»º�£<B

�a+¤��EA��#6Ew%'� *, ���?A02#3;6 ��K;3*$%' ���+��4EA }%'#3EF?3GR�& �?A?F#3EA?v#<%v*,��B� !��#6+\%' �S�L�ST����E>7x*�|F�,Ew?F%aLh�!#6?(�,S
?A02#3;6 ��K;3*$%' ���+[BHfZ)�#w�KEA?O%M%a�d��?F%aLh��#3?3GVEF#6ST#3EFEA#6��%A��*,?&%')�#v75��+����� �%A)� !;1*,+��t%A)�#v;3��+�?O%'EA*, !+\%F�
��EF !#3+\%A#3�[GR*$EA#�#��P%A#3+�?F !��+�*,�d �+�+K*$%A��EA#�*,+���*,EF#� !+\%A#3+���#6��ST��EM%')�#�#3*,EA�}L�?F%�*$=�#3?w�$S4��#3?F !=�+[G
�4)� ��!#(%')�#5?F%'*$%'#��a��EF !#6+W%A#3��*,+���EF#3?F����EA;6#<����EA �#3+\%'#6��?F%aLh�!#6?w*,EF#975��EF#5 �+\%'#3+/?A !�,+K*,��GV �+W%A#3+��/#3�
ST��EZ�!*$%'#6EZ?F%�*$=�#3?4�,S���#3?F !=�+.B
Ñ¼´2±e´2Ó�¸T²�Òe¸�·-Ä6²�ÔVÓ�Â fZ)�#479��+/���! }%')� �;k?O%aLh�!#4 !?�;�)�*,E'*,;<%'#6EA !?F#3�5]\Lw%')�#4*$]�?A#6+�;3#J�,S2)� !�/��#3+5*,;��

%A !��+�?V*$+��H%A)�#I�o*,;�"&�$S�0K*,EA*,�!��#3�$��0^#6E'*$%A��EA?6BDfZ)�#k?A02#3;6 ��K;3*$%' ���+1*,0�02#n*,EF?D*$?�*4]�EA*,+�;�)� �+�=
;�)��, !;3#>]^#<%a�d#6#3+�?A#3uW��#6+�;3#6?H�$Sk*,;6%A !��+�?6B&fZ)�#(0�EF��)� �]� �%A !��+8�,SR%')/#w0K*,EA*,�!��#3�V��02#3E'*�%'��EF?
0�EF#6N,#3+\%'?&%A)�#w?A02#3;6 ��K#6EcSTEA�,7� �+��� �;n*$%A !+�=50^�,?A?A �]��!#MST��+�;<%' ���+K*,�e��#3;6��750^��?F �%A !��+8�,SR%')/#
?OLP?O%'#67zG�7x*,"W �+�=�%')�#�?F0^#6;3 ���;n*$%A !��+¤ !750���#375#3+\%�*$%A !��+� !+��/#302#3+���#6+\%nBÿ�`�Y�d#<N�#6E3G@%')/#
?F0^#6;3 ���;n*$%A !��+ÿ !?x�� !"$#3��L�%'��]2#i����+�=�#6Ex*,+/��)K*,EF��#3E5%'��EF#n*,��%A)K*,+�%')���?F#i�4EA }%A%A#3+� �+
�,%A)�#3E4?O%aLP��#3?6B

ôH´2±�Ä6²n³�ò�¸§±^²E�'´q³�¸�Âh±^²nÂPµÿÄ6²�ÔVÓTÂ fZ)�#:;3�,+�?F%AE'*, �+W%O�a��EF !#6+W%A#3�-?O%aLP��#:EA#6�o*��P#3?�%')�#:0�EF��)� �]� �%A !��+5�,S
0K*$E'*,���!#3�d��0^#6E'*$%A��EA?6Gd0�EF�P�/��;3 �+�= 79��EF#�;3��750K*,;<%x*$+��×EF#n*,�K*$]��!#�?A02#3;6 ��K;3*$%' ���+�?(%')�*,+
%A)���?A# 02��?A?F !]���# ��?A �+�=�%')�#�79�,+����! }%')� �;z?O%aLh�!#,BÙfZ)�#�#3+\%' }%' �#3?�;3��7502��?A#6�È��?F !+�=¤%')/#
0K*$E'*,���!#3�/��0^#6E'*$%A��EA?�*,EF#c+��,%k%'�H]^#4Nh !#<�d#6��*,?�?F�,S�%a�d*,EA#`#3+\%' }%' !#6?3Gh)��Y�d#<N�#6E3G�]��P%@E'*�%')�#6E
*,?4;6��+�?F%AE'*, �+\%'?4��+-%')�#M02��?A?F !]���#:?A#6uh�/#3+�;6#3?&�,SD*,;<%' !�,+�?Z#<�P#3;6�/%�*$]��!#1]\L�%')�#M?OLP?O%'#67zB

í^²Yò/²YÂ��A´2³�¸TÂh±^²YÂhµ�Ä6²�ÔVÓTÂ fZ)�#:?O%�*$%A#<�a�,EA !#6+\%'#3��?O%aLP��#:7x*$",#3?Z#��P0��! �;3 �%�%')�#:=,�!��]K*$�^?O%�*$%A#:?A0K*,;6#
�,S:*�?FLh?O%'#378BÈpd#3;3*,��?A#i*�?F0^#6;3 ���;n*$%A !��+ÿ !+ÿ%A)� !?5?F%aLh��#i !?v�4EA }%A%A#3+× �+�%A#3EF79?9�,S&%')/#
=�����]K*,�P?F%'*$%'#4?A0�*,;3#$GP }%I?A�J�^#3EF?kSTEF��7%A)�#4�! !75 �%'*$%' ���+1�,S.)/ !�� �+�=&%')�#4�� �?F%AEA !]/�/%'#6�9+K*�%'��EF#



Ü|{m}�~cß�à ���-��� Þvß � Ý�� 	 ÜJß � Ý4Þ Ê

�,S`*t?FLh?O%'#378B¤�`�Y��#6N,#3E3Gk%')�#�?O%aLP��#-;n*,+¤]2#-;3��7>]� !+�#6���4 �%')�%A)�#-EA#6?A����EF;3#��a��EF !#3+\%A#3�
?O%aLP��#>��#6?A;6EA !]2#3�t]2#3���Y�¼%'�xLh !#6�!�i*9;3�,7902��?A }%'#1?F%aLh�!#>0K*,EF%A !;6���o*,EF��L���#3����?F�� �%A#3�i%A�x%')/#
�!*$%'#6EJ?O%�*,=,#3?J�,S���#6?A �=�+[B@fZ)�#HEA#6?A����EF;3#��a��EF !#3+\%A#3�i?O%aLh�!#>�/#3?A;6EA �]^#6?`%')/#H�� �?F%AEA !]/�/%' ���+-�,S
*-?FLh?O%'#378�¾?1ST��+/;6%' ���+K*,�� �%aL8�YN�#6E>*-?A#<%1�,SdEF#3?F����EA;6#3?6Ge�4)� ��!#(��?F !+�=-%A)�#v?F%�*�%'#<����EA �#3+\%'#6�
?O%aLP��#��4 }%')� �+H#3*,;�)wEA#6?A���/EA;3#�0�EA�YNh !�/#3?D �+/ST��EF7x*$%A !��+M*$]^���P%�%A)�#�ST��+/;6%' ���+� �+�=4�,SK#n*$;�)wEA#��
?F����EA;6#,BRfZ)� �?d?O%�*$%A#<�a�,EA !#6+\%'#3�9��#3?F;3EF !0/%A !��+9�,SX#n*$;�)�EA#6?A����EF;3#`7x*nLv]2#c��?F#3�x%A�>��#<N�#3����0
%A)�#M !750��!#679#6+W%'*$%' ���+x�$S�%A)�#MEA#3?F����EF;3#,B

ì�ÂhÄ3´2¶V³$·�Â��A´q³$¸TÂh±^²YÂhµ�Ä6²�ÔVÓTÂ fZ)�#ZEF#3?F����EA;6#<����EA �#3+\%'#6�5?O%aLh�!#ZEA#60�EA#6?A#6+W%A?d*&?OLh?F%'#67 *,?I*&;6��7v�
02��?A }%' ���+i�,Sk;6��797>��+� !;3*$%' �+�=xEF#3?F����EA;6#3?6Bvb&]�?A#6EFN$*,]���#,GX !+\%A#3EA+�*,��*,+/��)/ !����#6+ *,;6%A !��+/?
*,EF#@*,���W !+�;6�!����#6�[G\*,+/�>%')�#�?FLh?F%A#37® �?�;6��750^��?F#3�w�$SqEA#3?F����EF;3#3?R?OLh+�;�)�EA�,+� !?F !+�=M*$%D=\*$%A#3?3B
fZ)� �?`?O%aLh�!#1 !?J0K*,EF%A !;6���o*,EF��L5�d#6�!�e?A�� }%'#6�z%'�5 !750���#375#3+\%�*$%A !��+-�,EA !#6+\%'#3�z?A02#3;6 ��K;3*$%' ���+�?3G
*,?d#n*,;�)�EA#6?A���/EA;3#MEF#30�EF#3?A#6+\%'?J*w?A#6��So�a;6��+\%�*, �+�#3�-#6+\%' �%aL9%')K*�%Z7x*nL9]^#c !750��!#679#6+W%A#3�-*$?
?F��;�)5*,+��w%')/#3+v;3��7502��?A#6�w�4 �%')(�$%')�#6E�EA#6?A����EF;3#6?�%'�:;3EF#n*$%A#@%')�#d?FLh?F%A#378BDËè �%A)� !+w#3*,;�)
EF#3?A�,��EA;6#,Gh*,+\Lw?F0^#6;3 ���;n*$%A !��+(?O%aLP��#@79*YL>]^#d��?A#6�[GW !+�;6�!���� �+�=`%A)�#Z �%A#3EA*$%' }N�#Z*,0/0��! �;n*$%A !��+
�,SP%')�#kEA#6?A���/EA;3#��a��EF !#6+W%A#3�w?O%aLh�!#,BDp�L:%')/ !?V79#3*,+�?6G$��#�;3*,+>?F��0�02��EF%D*J?F#3uW��#6+�;3#Z�,SPST��+�;��
%A !��+K*$�[��#3;6��750^��?F �%A !��+�?Z]\L���#6;3��7502��?A �+�=vEA#3?F����EF;3#3?` !+\%'�v;6��7902��+�#6+\%cEF#3?A�,��EA;6#3?3Bdm@%
%A)�#H���Y�d#6?F%`�!#6N,#3�§Gq%A)�#MST��+�;6%A !��+�*,�! }%aLx�,SR*5?F !+�=���#:EA#6?A����EF;3#H?A)����/�!�i]2#M?A �790���#M#3+����/=�)
%A)K*$%J*,+\L-�,S�%')�#M0�EF#3;6#3�� �+�=9?O%aLh�!#3?479*nL-]^#M*$0�0��! �#3�[B

fZ)�#>?F0^#6;3 }�K;n*$%A !��+8?F%aLh��#H0�EF#3?F#3+\%'#6�� !+�%')� �?Z%')�#6?A !?J��?F#3?`%A)�#1EA#3?F����EF;3#<����EA �#3+\%'#6�i?O%aLP��#1%A�
*,;6;3��7579�h�K*$%A#R*@ST��+�;<%' !�,+K*,�,�/#3;3�,7902��?A }%' ���+:�,SW%')�#I?OLP?O%'#67¼ !+\%'�J*Z=�EA�,��0M�,Sh;3��757w��+� �;n*$%A !+�=
*,;<%'��EF?3B¼Ëè �%A)� !+�#3*,;�)Õ*,;6%A��E3GJ*�75�h�� ��K#6�×ST��EF7 �,SM%A)�#�?F%'*$%'#��a��EF !#6+W%A#3�ï?O%aLP��#t !?9��?A#6�è%A�
��#6?A;3EF !]2#w*,;<%'��EJ]2#3)K*nNh !���/E3B4�a+z%A)�#>0K*$0^#6E`]\L8�& !?F?A#6EA?c#<%&*$��B}G^*$+i#<�P0��� !;6 �%J?F%'*$%'#1N,*$EA o*$]��!#: �?
��?F#3�[G/*,?� �+9%A)�#cUeb&fJbMg5STE'*$=�79#6+\%�]2#3���Y�MB�fZ)�#c �+\N��h;n*$%A !��+5�,S-���IoJ����V9T6è9���p]M��+9%A)�#`%A)� !EF�
�! �+�#5?F%�*$EF%'?1%')�#x?FLh?F%A#37  �+�%A)�#7���J�jè�J� ?F%�*�%'#,BzfZ)�#���#<�K+� }%' !�,+��,S40�EF�P;6#3?F?A���JoJ����V9Tsè9���p]
 !+/�� !;3*$%'#6?k%A)�#c;�)��, !;3#J�,SX?O%�*$%A#3?k%')K*$%�%')�#J0�EF�P;6#3?A?d;n*,+�]2#J !+t¡����S�jè�J��GG�S�RWJQgèDWIHI�KGXB6B3B'£v*$+��
%')/#4�d*nLv%')K*$%I%A)�#40�EA�h;3#6?A?k?A)����/�!�5]^#6)K*nN�#&*$;3;3�,EA�� �+�=:%'�M%')�#4?F%'*$%'#J �%I �?I !+[B�mè%AE'*,+/?A �%A !��+w%A�
*,+��$%')�#6E&?F%'*$%'#w �?& !+/�� !;3*$%'#6��]\Lt*xEF#3;3�/EA?A }N�#v !+\N,�P;3*$%' ���+[G2?A02#3;3 }S�Lh !+�=�%A)�#w+�#<��?O%�*$%A#(*,?&%')/#
�KEF?F%J0K*,EA*,79#<%'#6E3B

Îe³�´X·�ÂhÄnÄ"� m ?A#3EONh !;3#-É � GqmmË§¥ ±e´[Â Ô ¸�² ¥
B}B}B� �+� �%A o*,�� !?'*�%' !�,+[B�B}B
� m ?F#3EONP �;3# ¹ É � GqmmË�¡§*n�d*, �% � G�uqGq*\£

� ÒVÂW³�ÂÎe³�´X·�ÂhÄnÄ"� m ?A#3EONh !;3# ¹ É �wGS�+Ë�¡�?6¥�?O%�*$%A#,G��^¥�uW��#6?F%' ���+[G�L2¥�*,+�?F��#3E'£<¥ ±e´.Â Ô ¸T² ¥
É ?$�*n�d*, �% � Ë Cb�0�6� ¹ ¥¾uW��#3?O%' !�,+[j

� m ?F#3EONP �;3# ¹ É��>GS�+Ë�¡�02#3+��� �+�= � GP� ¹ G�L/£
É ?$� 02#3+��/ !+�= � Ë C��(� �^j
� m ?F#3EONP �;3# ¹ É��>GS�+Ë�¡§*n�@*$ �%'mHG/�^G�L�£

É ?$�*n�d*, �%AmmË C����3L ¹ ¥»*$+�?F��#3E6j



Ü|{m}�~cß�à ���-��� Þvß � Ý�� 	 ÜJß � Ý4Þ ¹ Ú

� m ?F#3EONP �;3# ¹ É��>GS�+Ë�¡�02#3+��� �+�=�mHG/�.G�L ¹ £
É ?$� 02#3+��/ !+�=�m�Ë C~�>�¾L2j
� m ?F#3EONP �;3# ¹ É��>GS�+Ë�¡�����+/#,G/�^G�L/£

É ?$� ���,+�#:Ë C Ä6²Y´gÎ
Âh±eµ2Îe³�´X·

Âh±eµ2Îe³�´X·
fZ)�#i?O%�*$%A#<����EA �#3+\%'#6��?F%aLh�!#8��?F#3�ï !+¤%')/ !?v%')�#6?A !?9EA#60�EA#6?A#3+\%A?�#n*,;�)×?F%�*�%'#�*$?x*�?A#30�*,E'*$%A#

0�EF�P;6#3?A?6B�fZ)W��?6GK%')�#M#<�/*,750���#M*,]^�YN,#175 !=,)W%4]2#:EA#<�4EA }%A%'#6+i*$?3¥
Îe³�´X·�ÂhÄnÄ"� m ?A#3EONh !;3#-É � GqmmË§¥ ±e´[Â Ô ¸�² ¥

B}B}B� �+� �%A o*,�� !?'*�%' !�,+[B�B}B
� m ?F#3EONP �;3# *n�@*$ �% � É � G�mmË�¡�uqGq*\£

� ÒVÂW³�ÂÎe³�´X·�ÂhÄnÄ"� m ?A#3EONh !;3# *n�d*, �% � É �wGG�+Ë�¡��^¥�uW��#6?F%A !��+[GKL2¥�*,+�?F��#3E'£<¥ ±e´.Â Ô ¸T² ¥
�>�6� ¹ ¥�uW��#6?F%' ���+[j
� m ?F#3EONP �;3# 02#3+��� �+�= � É �wGI��Ëa¡o� ¹ G�L�£

Âh±eµ2Îe³�´X·
Îe³�´X·�ÂhÄnÄ"� m ?A#3EONh !;3# 02#3+��/ !+�= � É �wGI��Ëa¡o�^¥�uW��#6?F%' ���+[GKL2¥»*$+�?F��#3E'£<¥ ±e´[Â Ô ¸�² ¥

�w� �^j
� m ?F#3EONP �;3# *n�@*$ �%'m�É��>GI�+Ë�¡��^GKL/£

Âh±eµ2Îe³�´X·
Îe³�´X·�ÂhÄnÄ"� m ?A#3EONh !;3# *n�d*, �%Am�É �wGI��Ëa¡o�.¥¾uW��#3?O%' ���+[GKL2¥»*,+/?F��#3E�£�¥ ±V´[Â Ô ¸�² ¥

�0�3L ¹ ¥»*,+/?F��#3E3j
� m ?F#3EONP �;3# 02#3+��� �+�=�m�É��>GI�+Ë�¡��^GKL ¹ £

Âh±eµ2Îe³�´X·
Îe³�´X·�ÂhÄnÄ"� m ?A#3EONh !;3# 02#3+��/ !+�=�m�É��>GI�+Ë�¡��^¥¾uW��#3?O%' !�,+[GKL^¥�*,+�?O�d#6E�£�¥ ±V´[Â Ô ¸�² ¥

�>�¾L2j
� m ?F#3EONP �;3# ����+/#[É �wGJ�+Ë�¡��^G�L/£

Âh±eµ2Îe³�´X·
Îe³�´X·�ÂhÄnÄ"� m ?A#3EONh !;3# ���,+�#[É �wGJ��Ëa¡o�.¥¾uW��#3?O%' ���+[GKL2¥»*,+/?F��#3E�£�¥ ±V´[Â Ô ¸�² ¥

Ä<²Y´gÎ
Âh±eµ2Îe³�´X·

Âh±eµ2Îe³�´X·
�a+8%A)�#1Ueb:fJbMgxSTE'*$=�79#6+\%J*,]^�YN,#,GK#n*$;�)z?O%�*$%A#:�,S�%A)�#"���JoJ����V9Tsè9���� !?@EF#30�EF#3?F#3+\%'#6��]\L�*

�� ��.#6EA#3+\%D0�EA�h;3#6?A?3BRm`+\LHN$*,����#�0�*,E'*,75#6%A#3EF?�%')�*$%R*,EF#d0K*$?A?A#6�z¡� !+1%')� �?D#���*$790���#,GR�l����US�J��6è���W
*,+��
�l�f�RWY���S��VP£c*,EF#>#��P%A#3+��/#3� ?F%'*$%'#1N,*$EA o*$]��!#6?3jK%')�#6EA#w �?`+/�9N$*,�!�/#>0K*,EA*,75#6%'#6EJ%A�x �+��� !;3*$%'#
%')/#x;3�/EAEA#6+\%w?F%'*$%'#5�,S@%A)�#5?FLh?F%A#378BzfZ)�#9 !+\%'#6+\%' !�,+� �?1%A)K*$%M%')� �?H?O%aLh�!#x �?H]2#6%F%'#6EH?F�� �%A#3��%A�
)� �#3E'*$EA;�)� �;n*,�I��#6;3��750^�,?A �%A !��+ �,S@?F%�*�%'#3?�¡�?F#3#x?F#3;<%' !�,+�«/B�Ø/B�«\£<G�*,+���]2#6%F%'#6EH?F�� �%A#3��%A�z �790���#<�
75#3+\%�*$%A !��+-�/?A !+/=5%A)�#1�ZbMb1~�+��$%�*$%A !��+�¡�?F#3#M?A#6;6%A !��+z«/B É £<B



Ü|{m}�~cß�à ���-��� Þvß � Ý�� 	 ÜJß � Ý4Þ ¹�¹

Ó>� ¶e¸�Ã�òKÓTÂh±�·�Â8òK±eµÕê�ÂPÄ<²�¸§±VÐ
fZ)�#�?F#379*,+\%' �;3?>�$SJU�b&fJbMg�79*nL�]2#x�/+���#3EF?F%A�P�h�� !+�%'#3EF79?H�,SJ*i=�#6+�#3EA*,�! �?'*$%A !��+��,S@��+� �%A#
?F%'*$%'#Z79*,;�)� �+�#Z;n*$�!�!#6�v*4eøÚ[×�Ø{ezeTØyd�çzàïÚÜä¹ã�Ý çzÝoÞAä ã{��ã�ç0Ø{�(G\��EIUhfJg^B�fZ)�#JUhfJgv �?��,S�%'#6+v��E'*n�4+9*,?I*
%'EF#3#$G/?A�/;�)�%')K*$%d#n*,;�)x�,SX%')�#`+��h��#3?��,SX%')�#J%'EF#3#cEF#30�EF#3?F#3+\%'?J*H02��?F?A !]/�!#J?F%�*�%'#c�$SX%')�#`?FLh?F%A#378G
*,+��t%A)�#(]�E'*$+�;�)�#3?MEF#30�EF#3?A#6+\%w*,�}%'#6EA+K*$%A �N,#w#<�P#3;6�/%' ���+ ?A#6uh�/#3+�;6#3?3BvfZ)�#v;6���!��#3;6%A !��+i�,S�*,�!�e�,S
%')/#:0^��?F?A �]��!#`#<�P#3;6�/%' ���+�?A#3uW��#6+�;3#6?c �?@EA#<ST#3EAEF#3�-%'�v*$?@%')�#�çzà_ÚÅæZØZã1�,SV%')�#&UPfJg^GK*$+���)�#3+�;6#:�,S
%')/#1�/+���#3EF��Lh !+/=9Ueb&fJbMg�?F0^#6;3 }�K;n*$%A !��+.B

�a+���EA��#6Ed%'�(;�)/#3;�"x�4)�#<%')�#6EJ*(U�b&fJbMgx?A02#3;6 ��K;3*$%' ���+-79*YL9#<�P#6;3�/%A#H*w0�*,EF%A !;3�/�o*,Ek%'E'*$;3#,G
%')/#9%'EA*,;3#x !?1;3��750^�,?A#3�� !+�0K*$E'*,���!#3���4 }%')�%A)�#x?F0^#6;3 }�K;n*$%A !��+�*,+���%A)�#x;6��7w]� �+K*$%' ���+� !?>#��W�
#3;6�/%'#6��¡��/?A�K*,����L×]WLÕ75#n*,+/?8�$S(*,+Õ#<�P#3;6�/%' ���+È%A�P�,�:?A��;�)¼*$?iUeb:UXm ¡T?A#6#��� �?A;6��?A?F !��+È��+
0K*,=,#cº ¹ £A£�B���S.%A)�#`;6��7w]� �+K*$%A !��+(���h#3?k+��,%k��#3*,�����P;�"(]2#6ST��EF#Z%')�#J#3+��9�,S.%A)�#Z%'EA*,;3#J?A#6uh�/#3+�;6#,G
%')/#3+ %')�#v?A02#3;6 ��K;3*$%' ���+ ;n*,+ #��/#6;3�/%A#5%A)K*$%M%'EA*,;3#$B(fZ)� !?:+/�,%' ���+t�,Sk%'#3?O%' �+�=���?A �+�=-%'E'*$;3#3?M �?
��?F#3��]\L�pdEF !+�"W?F7x*�%'�8��#<�K+�#9*8+��$%' !�,+��$S�æZÞAäD�^ÞAàr�
ÚÜäeæZØz¡T?A#3# É pZg�g É Û@Ë�Ge*,��?A� É¾p�EA É,Ê Ëo£<B5m
?A02#3;6 ��K;3*$%' ���+�� )  !?:?'*$ !� %'��;3��+PST��EA7 ¡T !+��/ !;n*�%'#3�t]\L ·�´2±·Ð £c%'��� ,  �S�+�����#n*,�/�!�h;�"h?1�h;3;3�/E�4)�#6+è%A#3?O%' !+/=�*,�!�4%')/#i%'EA*,;3#6?-�,S�� , *,=\*$ !+�?O%7� ) %A)K*$%����������ï+��,%�)�*YN,#t�P;6;3��EFEA#6�è�4)/#3+%'#6?F%A !+�=5*,=\*$ !+�?O%j� , BfZ)�#v+��,%A !��+t�,Sk;6��+/ST��EF7x*,+/;3#w79*nL�]2#w�d#3*,",#6EM%A)K*,+ EA#6uW�� !EF#3�[GV*,?: }%:���h#3?:+��$%M !+�;6�!����#
EA�,]���?F%A+�#3?F?Z%'#3?O%' �+�=�BRfZ)K*$%@ !?3GJ� ) ·�´2±2Ð � , ���h#3?d+��,%Z=���*,E'*,+\%A#3#&%')�*$%X� ) ���h#3?Z+/�,%Z#<�P)� �]� �%%'EA*,;3#6?k%A)K*$%k*,EF#4+��,%k?A02#3;6 ��K#6�x !+m� , BRpdEA �+�"W?A79*:=��P#6?I��+5%A�M��#6�K+/#J%A)�#aà<ØydÜßUæ�çNÝoÞAä-EF#3�!*$%' ���+[G?A�/;�)i%')K*�%?� ) ³�Âhµ � ,  �SR*$+��i��+/��L- }S�� ) ·�´^±·Ð � , *,+����$�/¡�� ) £j�b�j��¡�� , £<GK�4)�#6EA#2�j�/¡��(£ !?@%A)�#M?A#<%`�$S�%AE'*,;6#3?4�,S�?A02#3;3 }�K;n*�%' !�,+/�9BR�a+/ST��EA79*,����L�Gh �S � ) ³�Âhµ � , G�%')/#3+8#6N�#6EFLW%')/ !+�=v%')K*�%� ) �/�P#6?9���� !?9*,�!���Y�d#6�×*,;6;3��EF�� !+/=�%A��� , *$+��ÿ�4)K*�%&� ) EA#6ST�/?A#3?5%'������;3*,+×]2#iEF#6ST��?F#3�*,;6;3��EF�� !+�=z%'�w� , BifZ)�#�EA#6����;<%' !�,+�EA#3�!*$%' ���+� !?H%A)�#3+��/?A#3��*,?H%')�#�]�*,?A �?>�,SZ%A)�#�+��,%A !��+��,SçÿØZã�çNÝ äG	 Øy��ßÅÝ ÛAÚ�eTØ�äeæZØ,¥c �S�� ) ³�Âhµ � , *,+���� , ³�Âhµ � ) G;� ) *,+���� , *,EF#(?'*, ��t%'�-]2#w%'#3?O%' �+�=#3uW�� }N$*,�!#6+W%3B

pdEA �+�"W?A79*t=��P#6?v��+�%A� ��#6�K+/#8%A)�#�#<�h%'#6+�?A ���+×EF#3�o*�%' !�,+Õ¡� !+/�� !;3*$%'#6��]WL Â Ô ² £<B�Ë�#�?A*YL
%')�*$%A� ) Â Ô ² � ,  �S$� ) ���h#3?(#<N�#3EOLW%')� �+�=�%A)K*$%A� , �/�P#6?i¡�%')��,��=�)� �%w7x*nL���� 79��EF#Y£>*$+��� ) ;n*$+�+��,%:EF#6ST��?F#v]^#6)K*nNP �����Ec%A)K*$%0� , �/�P#6?&+��,%MEF#6ST��?F#,B1fZ)�#(#<�h%'#6+�?A ���+�EA#3�!*$%' ���+i �?&��?F#3�]\L�p�EA !+/"h?F7x*H !+-*>�/ !?A;6��?A?F !��+-�$SV !750��!#679#6+W%'*$%' ���+[¥e*,+- �790���#375#3+\%�*�%' !�,+5�$Se*>?A02#3;6 ��K;3*$%' ���+
7w��?O%v��� #6N,#3EFLW%A)� !+�= %')�*$%(%')�#�?F0^#6;3 ���;n*$%A !��+����h#3?6G�]/�/%v �%(79*nL���� 75��EA#$B�m`?v�4 }%')�%')/#
EA#6����;<%' !�,+-EA#3�!*$%' ���+[Gh#<�h%'#6+�?A ���+�7x*nL9]^#:�/?A#3�-%A�(��#6�K+/#M%A#3?O%' !+/=(#3uW�� �N$*,��#3+�;6#,j� }S-� ) Â Ô ² � ,*,+��/� , Â Ô ² � ) G�� ) *,+��/� , *,EA#M?'*$ !�-%'�v]2#M%A#3?O%' !+/=5#6uW�� �N$*,��#3+\%nBfZ)�#3?F#9+/�,%' ���+�?:�,S�;3��+PST��EA79*,+�;6#,GX#<�h%A#3+�?F !��+�*,+�� %'#6?F%' �+�=�#3uW�� }N,*$�!#3+/;3#w�4 !���D]2#v?A#3#6+�%A�
]2#1 �7902��EO%�*,+\%@�!*$%'#6E3G�0�*,EF%A !;3�/�o*,EF��L5�4)�#3+8�� !?F;3��?F?A �+�=9 �+�)�#6EA �%'*,+�;6#: !+�?A#6;6%' ���+iºPB»«PB¿ºPB



Ü|{m}�~cß�à ���-��� Þvß � Ý�� 	 ÜJß � Ý4Þ ¹ º

�]�z m��  ¡ ¤·°³²*¢Ü¡£ºJ¯�¤�§¤£k¥*¤·¸e¼L¢ § ®gºJ¤2½�¼j¤;¦¨§ X¦¿¤2²_²JºJ½?©
°6±^²Y³�´Xµe¶�·,²�¸T´2±
fZ)�# �4#n*,�¨�afZ �79#ib&]h|F#3;<%F�Ob&EF !#3+\%A#3�Õ~z�h��#3���! �+�=�%A#3;�)�+� �uW��#,Gc*,�!?F��"W+��Y�4+È*$?��ZbMb1~�G��d*,?
;3EF#n*$%A#3�×%A���R�.#6Ex*,+×*,]�?O%'E'*$;6%' ���+�79#<%')��h��ST�,E5�/#6N�#6�!��0/ !+�=�EA#n*$�}��%A !75#�?FLh?O%'#375?t¡T?A#6#tgP#6�! !;
#6%(*,��B�É�g/r:Ë Ê ½AË�£�BtfZ)�#- !+\%A#3+\%' ���+� !?1%')K*�%v�ZbMbM~ ?A)����/�!��*,���!�Y����#<N�#3����02#3EA?H%'�t79*,+K*,=�#
%')/#1;6��750��!#��/ }%aL��,SD79�h��#6EA+�?FLh?F%A#375?J%A)�EA�,��=�)z*5+W��7w]2#3E4�,S�?A�/0�0^�,EF%J79#6;�)K*,+� �?A75?3BImý",#<L
*,?F0^#6;6%&�$SR%')� �?`;6��790/�!#<�P }%aL�7x*,+�*,=�#375#3+\%` !?4%')�#H��?A#>�,SR=�EA*,0�)� �;n*,�V+��,%'*$%' ���+�?4%'�9EA#30/EA#3?F#3+\%
]2�,%')x%A)�#&?O%'EA�/;6%'�/EA#M*,+��9%')�#&]2#3)�*YNh �����E@�,SX%A)�#&?OLP?O%'#67ä]2#3 !+/=w��#3?F !=�+/#3�[BR��%Z �?@*,EF=���#6�x%')K*�%
%')/#:��?A#M�,Se%')�#:=,E'*,0�)/ !;n*$�.+��,%'*$%' ���+-79*,",#6?J }%Z#n*$?A !#6E@%'�(;6��790/EA#3)/#3+���%')�#:�,0^#6E'*$%A !��+-�,Se%')/#
?FLh?O%'#378GI%')W��?vEA#6����;3 �+�=t%')�#�02��?A?F !]� ��! }%aL �,Sc�/#3?A �=�+¤#3EFEA��EF?3B��ZbMbM~ ?A02#3;6 ��K#6?5#��P#3;3�P%�*,]���#
75�P��#6�!?6GX*,�!���Y�4 !+�=��/#3?A �=�+�#6EA?:%'�-%'EOL����P%:%')�#6 !E&��#6?A �=�+�?M]^#<ST��EA#(;6��7579 }%A%' �+�=9%A)�#37%'�-�K+K*,�
;3�h��#$B�CK��EF%A)�#3EF79��EF#,GR%')/#z�@b1bM~ %'#6;�)�+� �uh�/#z �?w?A��0/0^��EO%'#6�ÿ]\L�%A)�#zb:]W|F#3;3fZ �79#�%A�P�,�!?A#<%nG
�4)� �;�)i0�EF��Nh ���#3?`��E'*n�4 !+/=5%A�P����?ZST��EZ%')�#1=�E'*$0�)� !;3*,�X+��,%'*$%' ���+�?Z%'�,=�#6%A)�#3E4�4 �%A)�*,+8#<�P#3;6�/%' ���+
EA�/+P��%A !75#&?FLh?F%A#37ã%'�v?F��0�02��EF%J?A �7w���!*$%' ���+�*,+/�z��#6]���=�=, !+�=�B

fZ)�#x%A#3EA7 à<ØïÚ�e«ªÿçzÝz� Øx �?H+/�,%w+�#6;3#6?A?'*$EA !�}L�;3�!#3*,EA�}L ��#6��+�#3�[GI*$+���*i+W��7>]^#6E>�,SZ�/ 3�^#3EA#6+\%
��?F#3?(�,SZ%A)�#9%A#3EA7¦*,EF#x02��?A?F !]���#,B��4#n*$�}��%A !75#v !+�%A)�#-�ZbMbM~ +��$%�*$%A !��+���#3?F;3EA �]^#6?w?FLh?O%'#375?
�4)� �;�)z?F)K*,EA#1*v+W��7w]2#3E4�,S�;�)K*,E'*$;6%'#6EA �?F%' �;3?6Bkm`79�,+�=w%')�#6?A#H*,EA#$¥
ê>¸zÍ�ÂhÓ�¸§±VÂhÄnÄ fZ)�#x?OLh?F%'#67Ö7w��?F%1EF#3?A02��+��� !+�*-%' !75#3�}Li79*,+�+/#3E3G�*,+����o*�%'#(EA#6?A02��+�?F#3?H�4 ��!�

)K*nN,#H?F��79#:�/#3�!#<%'#6EA !�,��?Z#E�^#3;<%nB
Ï�ÔV±VòUÍ�¸�·zÄ6²n³$¶e·,²�¶V³�Â fZ)�#4?FLh?F%A#37®�4 ��!�/%aLh0� �;n*,����LH#<�P#3;6�/%'#J�YN�#3E�*,+v#<�h%A#3+���#6�x02#3EF !�h�9*$+��

 }%'?Z !+\%A#3EA+�*,�[?F%AEA��;<%'��EF#1�4 ��!�^;�)K*,+�=�#1�YN�#6E4%A !75#,B
ì�ÂWòK·,²�¸�Ã2Âh±eÂhÄnÄ fZ)�#�?A#6uW��#3+�;6#��$SM#6N�#6+\%'?-%'���4)/ !;�)ï%')�#i?FLh?F%A#37 7>��?F%-EF#3?F0^��+/�Õ;3*,+�+��$%

]2#v��#6%A#3EA75 !+/#3� ]^#<ST��EA#6)K*,+��.j�%')/#5?OLh?F%'#67Ö7w��?F%1]2#vEA#n*$�/L�%'��EF#3?A02��+���%'�-�4)K*$%A#6N,#3E
�h;3;6��EA?6B¼fkLh0� �;n*,����L�G@%A)�#�EF#3?A02��+�?F#t�,S:%')/#�?FLh?F%A#37 �4 !�!�J��#60^#6+��ï��+ï?A�,79#z !+\%'#6EA+K*,�
?O%�*$%A#(��#6%A#3EA75 !+/#3� ]\L�%')�#(0/EA#6Nh �����?:#6N,#3+\%'?6GD?F�8EF#n*,�¨��%A !75#H?OLP?O%'#679?1*,EF#(EA#3=�*,EA��#6��*$?
?O%�*$%A#<�a�/#302#3+���#6+\%nB

ôH´2±�·\¶V³�³�Âh±e·,Ô å�N�#6+\%'?d79*nLv*,EFEA �N,#ZSTEA��7®?F#6N,#3E'*$�202�� �+W%A?I?A !7>����%'*,+�#3�,��?A�}L�GW*,+��5?A#6EA !*,��)K*,+h�
���� !+�=ï �?�%aLh0� !;3*,�!�}Læ+��,%�?F�/�5;3 !#6+\%nj-%')�#¤?OLP?O%'#67 7>��?F%�)K*nN�#�7w���}%' �0��!#�;3��+�;6��EAEF#3+\%
%A)�EA#3*,��?k�,SX#<�P#6;3�/%A !��+[Gh#n*$;�)x)K*,+/���! �+�=>*M�� ��.#6EA#3+\%d*,?A02#3;<%d�$S[%')�#J?FLh?O%'#378�¾?d]2#3)K*nNh !���/E
��E4*(�� ��.#6EA#6+W%J �+�0��/%4#<N�#3+\%3B

Ï�¸§Ä<²Y³�¸zÕ�¶V²Y¸�´2± fZ)/#w?FLh?F%A#37��4 !�!�X%aLh0� �;n*,����L�+��,%c#<�P !?O%&��+�*x?A �+�=��!#1+��h��#,G^]��/%&�4 ��!�V !+\N,����N,#
�� �?F%AEA !]/�/%'#6�8;6��750^��+/#3+\%'?6B

Ëè)� ��!#d%A)�#3?F#` }%'#375?�79*nLw+��,%IST��EF7®*:��+� }N�#6EA?'*$�K��#6�K+/ �%' ���+(�,S^EA#3*,�}��%' !75#d?OLh?F%'#679?6Gh%A)�#4��#6N,#3�¨�
��02#3EF?k�$S^%A)�#J�ZbMb1~ã+��,%'*$%' ���+(��?F#J%A)�#37�%A�H�/#6�K+�#Z%A)�#4?A��]�?F#6%d�,S.?OLh?F%'#679?k75��?F%k*,75#3+�*,]��!#
%'�-%AEA#n*�%'75#3+\%M�4 �%')t%A)�#v�ZbMbM~ %A#3;�)�+� �uW��#,B5�a+ 0K*,EF%A !;6���o*,E6G.%')/#5�/#6�K+� }%' ���+�?:79*YL� !+�;6�!����#



Ü|{m}�~cß�à ���-��� Þvß � Ý�� 	 ÜJß � Ý4Þ ¹ «

?FLh?O%'#375?4+��,%@%aLh0� �;n*,����L5%')��,��=�)\%Z�,SD*,?@EF#n*,�¨��%' �79#$G\�4)� !��#&#<�P;3������ �+�=(?A��75#:?FLh?O%'#375?H¡�?F��;�)i*$?
)K*,EF�zEF#n*,�¨��%A !75#D¬O£d%')K*$%J*$EA#M��?A��*,�!�}L� !+/;3�!�/��#3�[B

pd#3;3*,��?F#��ZbMbM~ )�*,?�]^#6#3+Ì�/#6N�#6�!��02#3�Õ%'��7x*$+K*,=�#t;6��790/�!#<�P }%aL�Gc }%� !?-+K*�%'��EA*,�&%')K*�%
%')/#�+��,%'*$%' ���+�#37>]^#6��?-+��,%A !��+�?9�,S1��]h|F#6;6%F����EA �#3+\%�*�%' !�,+×%'��*$�!�!�Y��*,]/?F%'EA*,;6%A !��+�*,+��èEA#6��?A#$B
fZ)�#��ZbMbM~ 0�E'*,;<%' }%' !�,+�#3EF?�EA#6=\*,EA�è��]W|F#3;6%A?8*,?-EA#60�EA#6?A#3+\%A !+�=�79�,EA#i%A)K*,+�|F��?F%�m`]�?F%AE'*,;<%
l:*$%'*�fILh0^#6?�¡Tm&l&fZ?'£<B5�a+�?F%A#n*,�[Ge��]h|F#6;6%A?>*,EF#vEA#3=�*,EA��#6��*$?meTÞy	ÜÝoæïÚ�e\�
ÚÅæZÙÅÝ äeØZã<GV*,;6%A �N�#v�YN�#6E
#<�h%A#3+���#6�(0^#6EA ��P��?V�,SP%' �79#$G�EF#n*,;<%' �+�=J%A�` �+�;3�,79 �+�=4#6N�#6+\%'?R*,+/�H#��/#6EF%A !+�=` !+J�K�/#3+�;6#d�YN�#6Ee%A)�#3 �E
#3+\Nh !EF��+�75#3+\%nBI�4#3=�*,EA�� �+�=(��]h|F#6;6%A?4*,?Z�!��=, !;n*$�279*,;�)� �+�#3?4*$�!�!�Y�4?k%')�#: �+W%A#3=�EA*$%' ���+��,Se��]W|F#3;6%A?
�4)� �;�)�79*YL�]^#v !750���#375#3+\%'#6��*$?1)�*,EA�/�d*,EF#9;6��7902��+�#6+\%'?3Ge��E:�4)� �;�)�79*nLt]^#v �+W%'*,+�=� �]��!#6?3G
?A�/;�)�*,?J*w%'#6�!#30/)���+�#M;n*$�!��B

b&]h|F#3;<%F�a�,EA !#6+\%�*$%A !��+��R�.#6EA?w*z+h�/7w]^#6Ew�,SZN$*,���K*,]���#5ST#3*$%'��EF#3?w �+�%')/#���#3;6��750^��?F �%A !��+��,S
;3�,790���#<�ÿ?FLh?O%'#375?3B¼�a+×0K*,EF%A !;6���o*,E6GZ*�;6#3+\%'EA*,�c;6��+�;3#60/%-�,SM�,]h|F#3;<%F�a�,EA !#6+\%�*$%A !��+ÿ !?v%')K*$%x�,S
Ø�äeæïÚ�âUã�ßGeøÚÜçNÝoÞAäKGe%')K*$%HEA#6uW�� !EF#3?w��]W|F#3;6%A?>%'�z)� !�/#9%')/#3 !E1 !+\%A#3EA+�*,��?O%'EF��;6%A��EA#-*$+���*,��=���EA }%')�75?
*,+��v%'�10�EF#3?A#6+\%Z*&�d#6�!�¨�a��#<�K+�#3�9 !+\%'#6EFS�*,;6#Z%'�M�,%')/#3Ek0K*,EF%A?I�,S.%A)�#4?FLh?F%A#378Bk~i*,"W !+�=H*M��#6�K+/#3�
 !+\%A#3EFS�*$;3#�*nN$*, ��o*,]���#�#n*,?F#3?�%')/#�0�EA�h;3#6?A?��$SM��?A �+�=�*,+ï��]W|F#3;6%m %')/#i��#6?A !=,+�#3E�+/#3#3�ï�,+���L
��+��/#3EA?O%�*,+/��®QÙ¹ÚÜçI%')/#&��]h|F#6;6%Z���h#3?��4 �%')/���/%Z)K*nNh !+/=>%'�>����EFEFL-*$]^���P%mÙUÞ�®ï%')K*�%@]2#3)K*nNh !���/E
 !?D*,;�)� �#6N�#6�[BIåR+�;n*$0�?A���!*$%' ���+(*,��?A�c*,�!�����4?e%')�#d !+\%'#6EA+K*,�P?F%AEA��;<%'��EF#Z��ED]2#3)K*nNh !�,��ED�,S^*,+>��]h|F#3;<%
%'� ]2#�79�h�� ���#3�[GI02#3EA)�*,0�?(%'����?A#8*t75��EA#-#<�9;6 !#6+W%x*,��=���EA }%')�78GD�4 }%')����P%v;3��+�;6#3EF+� !+�= %')/#
��#6?A !=,+�#3EJ*,]2���/%Z%A)�#M#E�^#3;6%A?`�$S�%A)� !?Z;�)K*$+�=�#1��+��,%')�#6E40K*,EF%A?4�,S�%A)�#M?FLh?F%A#378B

© ��+�+�#6;6%A#3�w�4 �%A)H%A)�#d+��$%' !�,+H�,S/#3+�;3*,0�?F���o*$%A !��+H !?V%')K*�%D�,S^� ØZãZã�Ú�	ÅØZã<Be_`?A �+�=c75#3?F?'*,=,#3?�%A�
;3�,797w�/+� !;3*$%'#&]2#6%a��#3#6+i��]W|F#3;6%A?J�4)/��?A#M !+\%A#3EA+�*,�!?Z*$EA#:)� �����#3+8]\L-#3+/;n*,0�?F���o*�%' !�,+�*,�!�����4?d��?
%'�(�/#6�K+�#:;6�!#3*,EA�}L5%A)�#&+K*�%'��EF#M*,+��-;3�,+W%A#3+\%'?4�,SV �+\%'#3E¢�a��]W|F#3;6%@;3��757w��+� �;n*$%A !��+.BDfZ)W��?3G��4)/#3+
��]h|F#6;6%4¯ �4 �?A)�#6?H%'�z��]/%'*, !+�?A��75#9 �+/ST��EF7x*$%A !��+�STEF��7þ��]h|F#6;6%P°ZGe }%17w��?F%>?A#6+���*zEF#3uW��#6?F%
75#3?A?A*,=�#4*,+/�v�d*, }%�ST��ER*&EF#3?A02��+�?F#,BRfZ)� �?R79#6?A?A*,=� !+/=:���.#6EA?I*&;6�!#n*$+�#3E��d*nL(�,S20�EA�,=�E'*,7575 !+�=
%')�*,+z%A)�#w*,0/0�EA�\*$;�)i�,SI*$�!�!�Y�4 �+�=s¯æ%A��*,;6;3#6?A?"°&± ãH �+/ST��EA79*$%A !��+-�� �EA#6;6%'�}L�G2*,?J7x*nL��h;3;6��Ec �+
��EF�� !+K*$EFLxST�/+�;6%A !��+K*$�[0�EA�,=�E'*,7575 !+�=�B

mÙST�/EF%')/#3E1*,�/N$*,+\%�*$=�#v�,Sd%A)�#9�/?A#5�,S@��]W|F#3;6%O�a��EF !#6+W%'*$%' ���+t !?:%A)�#9�/?A#5�,S@ �+�)�#3EF �%'*,+�;3#w%A�
EA#6��?A#J��#6?A !=,+v����EF"2Bkb&]h|F#6;6%A?d*,EF#ZEA#6=\*,EA�/#3�9*,?I !+�?O%�*,+\%' !*$%' ���+�?��,S]æ{eøÚAãZã�ØZã<G��4)/#3EA#J;3�!*,?A?F#3?I��#��
?A;6EA �]^#Z%')/#J?O%'EF��;6%A��EA#`*,+��5]^#6)K*nNh !����EI�,S^��]h|F#6;6%A?3BRf@���>;3�!*,?A?F#3?I�4)� !;�)5)K*nN�#J?A�,79#4?F%AEA��;<%'��EF#
��E&]2#3)�*YNh �����E: !+i;3��7579�,+�7x*nLi !+�)�#6EA }%c%')�*$%:?F%AEA��;<%'��EF#v��E&]2#3)K*nNh !���/EcSTEA��7�* ×ZÚAã�Ø æ{eøÚAãZã<B
fZ)�#9]K*,?A#x;3�o*$?A?1+�#3#6��]^#5�4EA �%F%'#6+���+��}L ��+�;6#,G�EF#375��Nh �+�=z%A)�#x+�#6#3��ST�,EH;6�P��#9����0��� !;3*$%' ���+[G
*,+�� %')/#(��#3EF �N�#6��;6�o*,?F?A#3?M+�#6#3��;3��+\%'*, !+ ��+��}L�]2#3)K*nNh !�,��E:%')K*$%M �?:+�#6����E:�� ��.#6EA#3+\%3B5gP��75#
��]h|F#6;6%O�a��EF !#3+\%A#3���o*,+�=,�K*,=�#6?5¡�?A�/;�)�*,? ©ZªMª £M*$�!�!�Y�ýST��E:7w�/��%' �0��!#H !+�)/#3EA }%�*,+/;3#,GX �+t�4)� !;�)�*
;3�!*,?A?1;n*$+� !+/)�#3EF �%MSTEA��7þ75��EF#v%A)K*,+���+�#5]K*,?A#9;3�!*,?A?6B��`�Y�d#<N�#6E3G�%')/ !?:ST#n*$%A��EA#9;n*,+��!#3*,��%A�
*,7w]/ !=����,��?@;3�h��#5¡ ©Zª1ª )K*,?Z?F��79#:+/�,%�*$%A !��+�*,�^;6��+\N�#6+W%A !��+/?JST��EdEA#3?F����Nh �+�=w%')� �?4*,7w]� �=��� }%aL�G
² W^DJ38KMnyD0R�1C3TS¹l�DïLNnJONK8wÜDytA1COPl�ONDï1C34üúRoK4vuD�LNx�LêRoDJv�L]1:L|RNtA`:LNDA³zö�t@D_OND�v�KMLoLzK8q@B¿DJV:DJq�1rLNK8q@B�38D�l�Dï1�l�38K4qADyK8Ln0`:qALNK8l�D_ONDïl�p@qA1:nJn0D_?�Ro1�w@38D�S ´@=j`rµ-DJOoK4qAB�1�L]D0ò@1Cvu?@38D_L�³zq^pAn038D_1�O³?Ü`ZösD_OFLzRo1ZRoK4`:qAL_=¹vuDïl�K8n_1C3sD_î�p@K8?@vuDJq�R_=g1�qAl1CK8OPn0OP1Zi R�n0`�q�RoON`:3úS ´m5 W�¶\· 7{¸C;>=@?A1CB:D|G@E�S



Ü|{m}�~cß�à ���-��� Þvß � Ý�� 	 ÜJß � Ý4Þ ¹ ½

p1p1p1p1p1p1p1p1p1
gR1gR1gR1gR1gR1gR1gR1gR1gR1

hR1hR1hR1hR1hR1hR1hR1hR1hR1

p2p2p2p2p2p2p2p2p2
gR1gR1gR1gR1gR1gR1gR1gR1gR1

hR1hR1hR1hR1hR1hR1hR1hR1hR1

-- ACTOR CLASS: P

Port

Containing actor

Contained actor

Binding

Relay port

CD �=���EA# ¹ B ¹ ¥V�J#60�EA#6?A#3+\%'*$%' ���+H�$S�*Z)� �#3E'*$EA;�)� �;n*,����L\�a?O%'EA�/;6%'�/EA#3�M*$;6%'�,EX !+&%')/#��@b1bM~®+��,%'*$%' ���+[B

%')/����=�)1%')�#k;3�h��#d79*nL:EA#67x*$ !+1;3��+/ST�/?A !+/=W£<G$*,+��>%A)�#k��#3?F !=�+�#6EA?��,S/%A)�#@�ZbMbM~Ù75#6%A)��h�����!�,=,L
)K*nN�#1;�)���?F#3+8%'�v+��,%J?A�/0�0^�,EF%J7w���}%' !0/�!#c �+�)�#6EA �%'*,+�;6#,B

ö ·,²Y´q³-í.²Y³�¶e·,²�¶V³�Â
�ZbMbM~ 75�h��#3��?M*,EA#v]K*,?F#3����0^�,+���#6;3��7502��?A }%' !�,+t�,S@*�?FLh?O%'#37Ö �+W%A� ÚÅæ�ç0ÞAà�æ{eøÚAãZã�ØZã<BvåI*,;�)
*,;<%'��E1;3�!*,?A?1��#3?F;3EF !]2#3?w*$+���]W|F#3;6%>��E1=�EA���/0��,S@��]h|F#3;<%'?1�4 �%')�;3��7575��+ ?F%'EF��;6%A��EA#x*,+���]^#��
)K*nNh !���/E3BZ~8#3?A?A*,=�#6?`%')�*$%J7x*nL-]2#H0�*,?A?F#3�i]2#6%a��#3#6+�%')�#H*,;<%'��EF?`*$EA#M=�EA�,��0^#6�i �+W%A�v79#6?A?'*$=�#
?A#<%'?6GI*,+���%A)�#3?F#x?A#<%'?>ST�,EA7þ%')�#9]K*,?F !?>�$SZ0�EA�$%'�h;3���I;3�!*,?A?H��#6��+� �%A !��+�?6B�fZ)�#�#3+/;n*,0�?F���o*�%' !�,+
]2����+��K*$EA !#6?4�,SR*,;<%'��EF?J*,EA#M]�EF��",#6+���+��}L-]\L�âUÞAà�ç ã<G��4)� �;�)�*,���!�Y�Õ79#6?A?'*$=�#3?J%'�50K*,?A?`*,+��z*,EF#
��#6?A;3EF !]2#3��]\Lx*H0�EF�,%'�h;3�,�2;6�o*,?F?3BR�a+x%A)� !?I�d*YL,GK�ZbMbM~*,���!�Y�4?I%')�#`��#3?F !=�+�#6E�%A�>��#6?A;3EF !]2#c%')/#
0�EF#3;3 �?A#(?F#6%M�,Sk75#3?A?A*,=�#6?M%A)K*$%&%A)�#v*,;<%'��E&;3*,+ ?A#6+���*$+��tEA#6;3#3 }N�#5*,+��t0/EA#3?F#3EON�#v%')�#(+��$%' !�,+
�,S4#6+�;n*,0/?A���!*$%' ���+[Btmc;<%'��E>;3�o*$?A?w��#<�K+� }%' !�,+�?> �+�;3������#�*z��#3?F;3EA �0/%' ���+��,S4]2#3)K*nNh !�,��E>%')�*$%w �?
EA#6=\*,EF��#3�9*,?I��EF%A)���=��,+K*,��%'�1*,;<%'��EI?O%'EA�/;6%'�/EA#,BRfZ)�*$%k !?3G�%A)�#J]^#6)K*nNP �����EI�� !*,=�E'*$7?F)��������9+��$%
]2#1#67w]2#3����#6�8�4 }%')� �+-%')�#M?F%AEA��;<%'��EF#H�/ o*,=�EA*,78GP]��P%`?F)��������z]2#&Nh !#<�d#6�i?A#60K*,EA*$%'#6��L�B

fZ)�#��ZbMbM~ +/�,%�*$%A !��+�*,�!�����4?9ST��Ex%')/#t)� !#6E'*,EF;�)� !;3*,�c?O%'EA�/;6%'�/EA !+/=��,SH*,;6%A��EA?6B�mc;<%'��EF?
79*YLè]2#���#3;6��7902��?F#3�Ì �+\%'��;3��750^�,+�#3+\%i*,;6%A��EA?6G:]^���/+��È%A��=�#6%A)�#3E8]\LÕ79#6?A?'*$=�#�0�*,?A?F !+�=�B
© ��750^�,+�#3+\%�*,;6%A��EA?k79*YLw;3��757w��+� �;n*$%A#@�4 �%A)5%A)�#`�,�/%'?F !��#Z����EA���5%A)�EA���/=�)åà<Ø{eøÚ��yâUÞAà�ç ãJ%')K*�%
;3�,+�+�#3;<%(*8;3��750^�,+�#3+\%(*$;6%'�,E3�¾?H02��EF%1%'�8%')�#9#3+�;3*,0�?F���o*$%A !��+�]2����+��K*$EFL��,S@%A)�#9;6��+\%�*, �+� !+/=
*,;<%'��E6B�f��H79�h��#6�27>����%A !0���#@ !+�?O%�*,+/;3#3?��,SV*M?FLh?F%A#37Ù;3��7502��+�#3+\%3G/*,;<%'��EF?d79*nL(]^#`EA#60��! �;n*$%A#3�[G
*,+��5*,;<%'��EF?R;3��757w��+/ !;n*�%' !+/=`�4 �%A)vEA#30/�! !;3*$%'#6�v*,;6%A��EA?R�/�1?F�:%')�EF����=�)v*:EA#60��! �;n*$%A#3�(02��EF%3BRgP#6#
�K=��/EA# ¹ B ¹ ST�,E4*,+z#��/*,790/�!#:�,Se%')�#1�ZbMbM~þ+��,%�*�%' !�,+�ST��E4*,+8*,;6%A��E3B



Ü|{m}�~cß�à ���-��� Þvß � Ý�� 	 ÜJß � Ý4Þ ¹ Í

S1S1S1S1S1S1S1S1S1 S2S2S2S2S2S2S2S2S2

CP1CP1CP1CP1CP1CP1CP1CP1CP1

S3S3S3S3S3S3S3S3S3 S4S4S4S4S4S4S4S4S4

initializeinitializeinitializeinitializeinitializeinitializeinitializeinitializeinitialize

t1t1t1t1t1t1t1t1t1

t2t2t2t2t2t2t2t2t2

truetruetruetruetruetruetruetruetrue falsefalsefalsefalsefalsefalsefalsefalsefalse

t1t1t1t1t1t1t1t1t1

t1t1t1t1t1t1t1t1t1

ACTOR CLASS: P1 STATE: top

Initial transition

State

Transition

Choice point

C� !=���EF# ¹ B»ºP¥k�ZbMbM~z;�)K*,EO%`EF#30�EF#3?F#3+\%�*$%A !��+8�,Se%')�#M]2#3)K*nNh !�,��E4�,S�*$+z*$;6%'�,E3B

ö ·,²Y´q³ Ö ÂPÒVò\ÃV¸T´^¶V³
mc;<%'��E5]2#3)K*nNh !���/E9 �?5�/#6�K+�#6�ï !+¤%'#6EA75?9�,S�¹�º>º�» æZÙ¹ÚÜà�ç ã<G@*�)� !#6E'*,EF;�)� !;3*,�Z?F%'*$%'#879*,;�)� !+/#
+��,%'*$%' ���+-�4)� !;�)z�Y�d#6?c7w��;�)8%'�9�c*,EF#3�§��?+ã�çoÚÜç0ØZæZÙ¹ÚÜàCç ã É �c*$E É ÛAË§B@�@b1bM~z;�)�*,EF%A?`��#6?A;6EA !]2#1]^#��
)K*nNh !���/E� �+1%A#3EA75?e�,S/%AE'*,+�?F �%A !��+�?V]2#6%a��#3#6+w%')�#d*,;6%A��E3�¾?��/ 3�^#3EA#6+\%D?O%�*$%A#3?3BDfZ)h�/?3G,%A)�#dEF#3?A02��+�?F#
�,Se%')�#M*$;6%'�,E@%'�5*(=� �N,#3+�?F%A !7w������?Z��#60^#6+���?4��02��+8%A)�#:?F%'*$%'#M�,Se%')/#M*,;6%A��E4*$%Z%')/#M%A !75#,B�m`�!�
%'EA*,+�?F �%' ���+�?`¡T�4 }%')5%')�#`#<�P;3#60/%' ���+-�,S[%A)�#c �+� �%A o*,�h%'E'*$+�?A }%' !�,+[G\%'EA �=�=�#6EA#3�x*,�/%A��7x*�%' !;3*,�!�}LH�4)/#3+
%')/#M*,;6%A��EZ !?@;6EA#3*$%'#6�q£@7w��?F%4]2#M*,?F?A�h;3 o*�%'#3�-�4 }%')-��+�#:�,EZ79��EF#c%'EF !=�=,#3E@#<N�#3+\%A?3Gq?A��;�)z*,?Z%')/#
EA#6;3#60/%' ���+z�$SD75#3?F?'*,=�#6?4��EJ*(%A !75#3Ed%A !75#3���P%nB

© ��+��� }%' ���+K*,�&]2#3)�*YNh �����E�7x*nLè]2# ?A02#3;3 }�K#3�È !+È�ZbMbM~z;�)K*,EO%'?8#3 �%A)�#3E�]\LÈ*,?A?F�P;6 o*$%A !+�=
=��K*$EA�5;3��+��/ �%' ���+�?R�4 �%A)5%AE'*,+/?A �%A !��+/?R��ER%')�EF����=�)v%')�#J75#3;�)K*,+/ !?A7��,SFæZÙUÞAÝoæZØ!âUÞAÝ äUç ã<BIr:�K*,EA�/?
*,EF#`��?F#3��%A�H?F0^#6;3 �S�Lv%A)K*$%d*1%'EA*,+�?F �%' ���+v?A)��,���!��]2#4%'EA �=�=�#6EA#3�5 �S.%')�#4%'EF !=�=�#6EA �+�=M#6N�#6+\%Z�P;6;3��EF?
ÚÜäYdH*Z;6#3EF%'*, !+1;3�,+��� �%A !��+M*$0�0��! �#3?6B�fZ)�#k;3�,+��� �%A !��+:�$S�%'#3+1 !+\N,����N,#3?V%'#3?O%' �+�=Z%')�#k;3��+\%A#3+\%D�$S/%')/#
%'EF !=�=,#3EA �+�=@75#3?F?'*,=�#k*,+/�[G� �SW%')�#I;6��+��� }%' !�,+& !?X+��$%V?'*$%A !?F��#3�[G�+��,%V��+/��#3EO%�*,"W !+/=4%A)�#�%'EA*,+�?F �%' ���+[B
© )��� �;3#:02�� !+\%A?4*,EA#&�/?A#3���4)�#6+i*(=� }N�#3+-%AEA !=,=�#3E@?F)���������*,���d*nLh?JEF#3?F����%4 �+�*>%'E'*$+�?A }%' !�,+[G/]��P%
%')/#k%AE'*,+�?F �%A !��+M79*YLM]2#I%'�c�,+�#��$S/%a���c��#6?F%' �+K*$%A !��+�?6BDfZ)�#k���/%A=��� �+�=J%AE'*,+/?A �%A !��+M �?�*$?A?A�h;3 !*$%'#6�
�4 �%A)�%A)�#v��#3?F !EF#3��%AEA �=�=�#3EF !+�=-#<N�#6+W%w*,+���*�;6��+��� }%' ���+  !?M !+�;6�!���/#3�� !+t%')�#5?A02#3;6 ��K;3*$%' ���+ �,S
%')/#5;�)/�� !;6#(0^�� �+\%nBw��Sk%')�#v;6��+��� }%' !�,+� !?:?A*$%' �?F�K#6�[GV��+�#(]�EA*,+�;�)� !?&%�*$",#3+.jD �Sk+��$%nG[%')/#5�$%')�#6E
]�EA*,+�;�)  !?J%�*,"$#3+[B>gP#3#w��=���EA# ¹ B¿º9ST�,E&*,+t#���*$790���#>�,SI%A)�#(�ZbMbM~z;�)K*,EO%MEA#60�EA#6?A#3+\%'*$%' ���+t�,S
%')/#1]2#3)�*YNh �����E4�,SD*,+8*,;6%A��E3B



Ü|{m}�~cß�à ���-��� Þvß � Ý�� 	 ÜJß � Ý4Þ ¹ Ø

CK��E1%A)�#�*$;6%'�,EH%'�z !+J����#3+�;6#� �%A?H#6+\NP �EA��+/79#6+W%3GR*,;<%' !�,+�?H79*nL�*,�!?F�i]2#�*,?F?A�h;3 !*$%'#6���4 �%A)
%'EA*,+�?F �%' ���+�?4¡T?A�:%')�*$%R �Sq%A)�#@%'EA*,+�?A }%' ���+w !?�%'*,",#6+[G\%')�#4*$;6%' ���+( !?D#<�P#3;6�/%'#6�q£I�,ER?F%�*�%'#3?J¡�*,;6%A !��+/?
79*YL�]2#1#<�P#3;6�/%'#6���4)�#3+�#<N�#6Ec%')�#0�K�Y�ý�,SD;3��+\%'EF���V#3+\%'#6EA?:*v0K*,EO%' �;3���!*,EZ?F%'*$%'#$G^��EZ�4)�#6+�#6N,#3E
 �%4��#n*nN�#6?J*v0�*,EF%A !;3�/�o*,E@?O%�*$%A#Y£�Bkm`;6%A !��+�?479*nL�;�)K*,+/=�#M !+\%'#6EA+K*,�[N$*,EF o*,]/�!#3?d��EZ?A#6+��i75#3?F?'*,=�#6?
%'� �,%A)�#3E5*,;<%'��EF?3G�*,+���%')/ !?(75#3?A?A*,=�#�0K*,?F?A �+�= ;n*,+�]^#�*$?FLh+�;�)�EF��+�����?�¡T%A)�EA���/=�)�%')�#w���RWJQ
75#3;�)K*,+/ !?A7x£d��EZ?OLP+/;�)�EA��+/����?(¡�%')�EF����=�)-%A)�#�è�WGT���¼J�x79#6;�)K*,+� �?A7x£<B

�ZbMbM~z;�)K*,EO%'?x �+�)�#6EA �%(STEF��7�?O%�*$%A#3;�)K*,EO%'?5%')�#8)� !#6E'*,EF;�)� !;3*,�Z?F%'*$%'#879*,;�)� !+/#8?O%'EF��;6%A��EA#$B
fZ)� �?8?O%'EF��;6%A��EA#�*,�!���Y�4?�]^#6)K*nNh !����E-%A��]2# ��#6��+�#3�È*$%z*�)� !=�)h�a�!#<N�#6�&�,S>*,]�?F%AE'*,;<%' ���+[G&*$+��
*,���!�Y�4?5%A)�#i?O%�*$%A#3?-*�%x%')/ !?x��#6N,#3�4%'��]2#i��#6;3��7502��?A#6�ï !+\%'��?A��]P��?F%'*$%'#6?-*,+���%A)h�/?�0�EA�YNh !�/#
=�EF#n*$%A#3E4]^#6)K*nNh !����E4��#<%�*, ���BIfZ)�#1)� !#6E'*,EF;�)� !;3*,�[?O%'EA�/;6%'�/EA#w*$�!?A�5*,���!�Y�4?Z?F%'*$%'#6?J%A�9]2#M=�EA�,��0^#6�
%'�,=�#6%A)�#3E(*$+��¤=�EA���/0�%'E'*$+�?A }%' !�,+�?-¡T?A��;�)�*,?(*�;6��7579��+�EA#3?F0^�,+�?A#-%'��*,+�Ú[×�ÞAàCç>?A �=�+K*,�o£:%A�
]2#x��#<�K+�#3�.BtfZ)�#���?F#��,SZ%')/#�)� !#6E'*,EF;�)\L�%A����#6��+�#-*i;6��7975��+�EA#3?F0^�,+�?A#x%A�t*i?F !=�+K*$��;3*,+
=�EF#n*$%A��L� !750�EA�YN�#9%')�#-EF#n*,�K*$]� !�� �%aL�*,+���;6��790/EA#3)/#3+�?F !]� ��! �%aL��,S`*t?F%'*$%'#x�� o*,=,E'*,78B mc?w��#3�!�
*,?4?A�/0�0^�,EF%' �+�=v?A �+�=��!#
Ø_á-Ý çd%'EA*,+�?A }%' ���+�?dSTEF��7�*(=�EF����08�,SD?O%�*$%A#3?6Gq�ZbMb1~þ?A�/0�0^�,EF%'?4)� �?F%A��EFL
%'EA*,+�?F �%' ���+�?d%A)K*$%JEA#<%'��EF+8%A�(%')�#M0�EF#6Nh !���/?J?O%�*$%A#,B

Ó�Ô Âh·\¶X²YòjÕ�Ó�Â ôH´XµeÂ
fZ)�#`�ZbMbM~�+��,%'*$%' ���+v0�EA�YNh !�/#3?�*1ST��EF7x*,�§G�=�EA*,0�)� �;n*,��+/�,%�*$%A !��+v%'�1#<�P0�EF#3?F?d]2�,%')5%')�#J?F%AEA��;��
%'�/EA#Z*,+/�w%')�#Z]2#3)K*nNh !�,��ED�,S2EF#n*,�¨��%' �79#I?OLP?O%'#679?6BIpd#3;3*,��?A#@%A)�#Z+��,%'*$%' ���+> �?D��#<�K+�#6�5ST��EF7x*$�!��L,G
 �%& !?&02��?A?F !]���#>%'�-;6��750� !��#H }%: !+\%'�-#��P#3;3�P%�*,]���#(;3�h��#,GV*$+��t%')� �?cS�*,;3 ��! }%aLz �?&0�EF��Nh ���#3� ]\L�%')/#
b&]h|F#3;6fZ !75#(%'�h���!?F#6%nB>fZ)�#(%'�h���!?F#6%:0�EF�YNP ���#3?1=�EA*,0�)� �;n*,�e%'�h���!?cST�,E&%')�#v;3EF#n*$%A !��+ �,Sd�ZbMbM~
75�P��#6�!?6Ge%A��=�#6%A)�#3E1�4 �%A)�#3�/ �%'�,EM�4 �+����Y�4?>ST��E:%A)�#x?F0^#6;3 ���;n*$%A !��+��,SZ=��K*$EA��?H��+�%AE'*,+�?F �%A !��+�?
*,+���*,;<%' ���+t;3�h��#,BHfZ)�#(75�P��#6�!?&79*nLi]2#(;3�,+WN,#3EO%'#3�� !+\%'�-;6��EAEF#3?F0^��+/�� !+�= ©ZªMª ;3�h��#w%')K*�%
79*YLM%A)�#3+w]2#d;6��750� !��#3�[G���?A �+�=`%A)�#@?O%�*,+���*,EA�w?OLh?F%'#67 ©ZªMª ;3�,790� ��!#6E3G�%'�c;6EA#3*$%'#@#��P#3;3�P%�*,]���#
 !750���#375#3+\%�*$%A !��+/?3B

fZ)�#>b:]W|F#3;3fZ �79#M%'�h����?A#6%J*$�!?A�v0�EF�YNP ���#3?J��#6]���=�=� �+�=(S�*,;3 ��! }%' !#6?�%A)�EA���/=�)z%A)�#HgP !7w�/�o*$%A !��+
�DfJg^G�*,���!�Y�4 !+�=-%A)�#x��#6?A �=�+�#3E1%'�z��]�?A#6EFN,#�*,+���;6��+\%'EF���k%A)�#x#��P#3;3�P%' !�,+��,SJ*z75�h��#3�I]2#6ST��EF#
;3�,790� ��! �+�=9%A��%A)�#(%�*,EF=�#6%M0/�o*$%FST��EA78B>fZ)�#v��#6]���=�=, !+�=-S�*,;6 !�! }%' �#3?c �+�;3������#w�,0/%' ���+�?&%'�� �+�|F#3;<%
75#3?A?A*,=�#6?1 �+\%'��0^�,EF%'?6GV��]�?A#6EFN,#9%')/#v%AE'*,;6#3?M�,S�79#6?A?A*,=�#3?M]2#6%a��#3#6+�*,;6%A��EA?6GV;3EA#3*$%'#9~z#6?A?A*,=�#
gP#6uh�/#3+�;6# © )K*,EO%'?4EA#60�EA#6?A#6+W%A !+�=x*(?A !+/=��!#:#��/#6;3�/%A !��+8�,Se%')�#M75�P�/#3��G/*,+��8?A�5��+[B

í[¶�Í£Í�ò�³YÔ
Ëè)� ��!#:%')�#>�ZbMbM~ç+��,%'*$%' ���+87x*nL�]2#>��?F#3�t*,?J0K*,EO%&�,S�*9��#6?A �=�+�75#6%')/�P���,�!��=,Lx !+z �%'?4�Y�4+
EA �=�)\%nGX }%: !?:��?F#3�� !+�%A)� !?&%A)�#3?F !?M�o*,EF=�#3�}Li]2#3;3*,��?F#5 }%:0�EF��Nh ���#3?1*-]�EA ���=�#(]2#6%a��#3#6+�*�ST��EA79*,�
75�P��#6�e*,+���* ©ZªMª  �790/�!#375#3+\%'*$%' ���+[B�p�L8�! !+/"h �+�=(%')�#>Ueb:fJbMg8ST�,EA79*,�[��#6?A;3EF !0/%A !��+8%'#6;�)P�
+� �uh�/#v�4 }%') %')�#9�ZbMbM~ 75�h��#3���! !+/=x%'#6;�)�+� !uW��#$G�%A)�#5%A)�#3?F !?M0�EF��Nh ���#3?H*8�/#3?A �=�+ %'E'*Y|F#3;6%A��EFL
STEA�,7�*,]�?O%'EA*,;6%J?A02#3;6 ��K;3*$%' ���+-%'�(����EA"W !+/= ©ZªMª  �790���#375#3+\%�*�%' !�,+[B



Ü|{m}�~cß�à ���-��� Þvß � Ý�� 	 ÜJß � Ý4Þ ¹ Û

CK��EF%A)�#3E9��#6%'*, !��?9�,Sc%')�#i�ZbMb1~ +��,%�*�%' !�,+[G�%A��=�#6%A)�#3E5�4 �%A)×�� !*,=�E'*$79?v !���!��?O%'EA*$%' �+�=t �%A?
��?F#,Gq*,EF#c%'�v]2#cST����+��� �+�%')�#:?F#3;6%A !��+/?Z�� !?F;3��?F?A !+/=5 }%'?@�/?A#M !+x%A)�#:��#6?A !=,+875#6%A)��h�����!�,=,Li¡�?A#6#
?A#6;6%A !��+H«/B É B ¹ G�ST��EX#��/*,790/�!#Y£�B�fZ)/#kST�����!�Y�4 !+/=@;�)K*,0/%A#3Ee?A��EON�#<LP?D0�EA#<NP �����?X����EA":EF#3�o*�%'#3�M%'�4%')/#
75#6%')/�P���,�!��=,L1���P%'�! �+�#3�> !+w%')/ !?D%A)�#3?F !?3B © )K*,0/%A#3EI«&���/%A�! �+�#3?e%')�#Z75#6%A)��P�/���!��=$LH0/EA��02��?A#6�v]WL
%')/ !?�%A)�#3?F !?6G/ !+/�� !;3*$%' �+�=1%A)�#&?O%'#30/?ZEA#3uW�� �EA#6�x%'�w0/EA�h����;3#&*HN$*,�! ��K*$%'#6��Ueb&fJbMg9?A02#3;6 ��K;3*$%' ���+
*,+���%')/#175#n*$+�?Z]\L-�4)� !;�)�%')� �?Z?A02#3;6 ��K;3*$%' ���+�;n*,+8]^#M��?F#3��%'�5��#3EF �N,#H*v�ZbMbM~þ79�h��#3�§B



¬  ��� ��
 � ½

¾ ��
À¿ ù ��ü � ����

� ��� Á·#��|�³ %$"$���!�: �#
�a+w%')/ !?D;�)�*,0/%'#6E3G\0�EF#6Nh !�,��?��d�,EA"1 !+>%A)�#@EA#3*,�!7ý�,S^*,0/0���Lh !+/=`%')/#ZUeb:fJbMgHST��EF7x*$�h�/#3?A;6EA �0/%' ���+
%'#6;�)�+� �uh�/#d%'�J%')�#@ �790/�!#375#3+\%'*$%' ���+:�,SK;6��797>��+� !;3*$%' ���+�?V0�EF�,%'�h;3����?e�4 ��!�\]2#d;6��+�?A ���#3EF#3�[BDfZ)�#
0�EF !+�;6 !0K*,���d�,EA"& �+&%')� �?X*,EA#3*Z !?.%A)�#IUX�,%'��?F0�)�#6EA#I0�EA��|F#3;6%3G,*Z;6���!�!*,]^�,E'*$%A !��+J]^#<%a�d#6#3+>*4+W��7>]^#6E
�,S.åR��EA��02#n*$+9��+/ �N�#6EA?F �%' �#3?k*,+��(%A#3�!#6;3��757w��+/ !;n*�%' !�,+�?�;3�,790K*$+� !#6?3BDfZ)/#cUX�,%A��?A0�)/#3EA#40�EF��|F#3;<%
*, �79#6�5%A�w;3EF#n*$%A#&*,+9#3+\%' �EA#c�/#3?A �=�+�75#6%A)��P�/���!��=$Lw�4 �%A)9%'�h���q?A�/0�0^�,EF%nGh��?F !+�=(Ueb&fJbMgx*,?k �%A?
79*�|F��E@ST��EF7x*,�^��#3?F;3EF !0/%A !��+-%'#6;�)�+� �uh�/#,B

© #3+\%'EA*,��%A�9%A)�#wUX�,%A��?A0�)/#3EA#>0�EA��|F#6;6%`�d#6EA#>%A)�#>EF#3�o*�%'#3�z+��,%A !��+�?J�,SR?F0^#6;3 }�K;n*$%A !��+z?F%aLh�!#6?
*,+���%'E'*$+�?FST��EF7x*�%' !�,+�?3B8l& 3�^#3EF#3+\%H?A02#3;3 }�K;n*�%' !�,+�?F%aLh�!#6?(*,���!�Y� Ueb&fJbMg�%'��]2#x�/?A#3��%A����#��
?A;6EA �]^#v?FLh?O%'#375?w*�%1N$*,EOLh !+�=8�!#<N�#3��?M�,SZ*,]/?F%'EA*,;6%A !��+.jD?A�,79#v?F%aLh��#3?H*,EA#v]2#6%A%A#3E1?A�� }%'#6��%'��%')/#
#n*$EA��L�?F%�*$=�#3?9�,S&EF#3uW�� !EF#375#3+\%'?9;n*,0P%'��EF#i*,+/�×��#6?A !=,+[G��4)� ��!#��,%A)�#3EF?�*,EF#8]2#6%F%'#6E9?F�� �%A#3�ÿ%A�
�o*�%'#3Ec?F%�*$=�#3?M�,S���#3?F !=�+.Bv�`�Y�d#<N�#6E3Ge �Sk?FLh?F%A#375?>*$EA#w%'��]2#v��#3?F;3EA �]^#6��*�%M�� 3�^#3EF#3+\%M�!#<N�#3��?:�,S
*,]�?O%'EA*,;6%A !��+[G,?A��75#Z79#3*,+�?R�,S275�YNP �+�=&STEA�,7���+�#Z��#6N,#3�/%A�H*$+��,%')/#3ER !?D+�#3#6��#3�[GP*,+��(%A)�#4UX�,%'�$�
?A0/)�#3EF#>0�EF��|F#3;<%JST�h;3�/?A#3�z��+8;3��EFEA#3;<%'+�#6?A?¢�a0�EF#3?A#6EFNh !+/=�%'E'*$+�?FST��EF7x*�%' !�,+�?M¡�?F#3#1?A#6;6%' ���+tºhB¿º�£�%A�
02#3EFST�,EA7�%A)� !?IST��+�;<%' !�,+[BDfZ)� �?��/ !?A;6��?A?F !��+9�,S.%AE'*,+/?FST��EF7x*$%A !��+/?R !?RST���!���Y�d#6�[G\ !+5?A#6;6%' ���+xºPB¿ºhB¿ºPG
]\L5*1EF#6Nh !#<���,S^�d�,EA"(;3�,+�;3#6EA+�#6�x�4 �%A)v%A)�#J0�EA�h;3#6?A?k�,S[��#6EA }NP �+�=1* ©�)  !750���#375#3+\%�*$%A !��+HSTEA��7
*vUeb:fJbMg-��#3?F;3EF !0/%A !��+��,SD*5?OLh?F%'#67zB

CK���!�����4 �+�=c%A)�#Z�� !?F;3��?F?A ���+9�$S2%A)�#JUX�,%'��?F0�)�#6EA#40�EA��|F#3;6%3GW�,%')�#6Ek*,0�0�EF�\*,;�)�#6?I%A�:%')�#Z �790���#<�
75#3+\%�*$%A !��+9�,SeUeb&fJb1g5?A02#3;3 }�K;n*�%' !�,+�?@*,EF#c�� �?A;6��?A?F#3�� !+�?F#3;<%' !�,+�ºPB�«/B ¹ BR�J#6?A#3*,EA;�)���+�02��?F?A }�
]���#JEF#3�!*$%' ���+�?A)/ !0�?�]2#6%a��#3#6+-��]h|F#6;6%F����EA �#3+\%�*�%' !�,+v*,+���Ueb&fJbMgv �?I�� !?F;3��?F?A#3�x !+v?A#6;6%' ���+xºPB»«PB¿ºPB
fZ)�#�;�)K*,0/%A#3ED;6��+�;6�!����#6?D]\L1#<�/*,75 !+� �+�=J*`+W��7w]2#3Ee�,S/EA#3?F#n*,EF;�)(0�EA��|F#3;6%A?��4)� �;�)w)K*nN�#d*,0�0��� !#6�
Ueb&fJb1g�%'�(%A)�#M;3EA#3*$%' ���+��,S� !+����/?F%'EF o*,����L\�¢*$0�0��! �;n*,]/�!#40�EA�$%'�h;3����?M¡�?F#3#1?A#3;<%' ���+�ºhB»«/B�«\£�B
.0ñ@`:O·l�D0RP1CK838L�`�iÅRot@DFb ?AON`:B�OP1CvuvuK4q@BF381�q@B�pÒ1CB�D:=�LzD_D�Â|DJOoq@K4B:tA1Cq�1CqAl1Ã�K4RonPt@K8Dy5 Â�Ã·ì�ì<;>S

¹YÉ



Ü|{m}�~cß�à �ÅÄ¹� ~ � à>Æ � Ý 	 áaÇ�Ý �jÈ ¹YÊ

� �C� � ��� É  ��| 
��Ê$���+�³� Ë �! 2Ì·�+�y�
fZ)�#H0�EA �+�;3 �0K*,�X*, �7��,S�%')�#HUX�,%'��?F0�)�#6EA#10�EA��|F#6;6%(¡�?A#6#>p����!��=,+�#3?F X#6%c*,��B2É p�Nh�KU,� Ê ÍAË�£@�d*,?J%A�
��#<NP �?A#4*:��#6?A !=,+(79#<%')��h��������=,LM%')K*�%��d�,���!�(���^#3ER#6+�)K*,+/;3#3�50�EF�P���/;6%' }Nh �%aL>*,0�0��� !;n*$]��!#I%'�:%')/#
 !+/����?F%AEA !*,�X*,EF#n*(�,S+&F�o*,EF=�#&?F;n*,��#1�/ !?F%AEA �]��/%'#6�-%'#3��#379*$%' �;:*,+��� �+/ST��EA79*$%A !��+�?OLh?F%'#679?_'-,Y¥

fZ)�#(79*, !+z��]h|F#6;6%' }N�#(�,SI%A)�#(åkg/QI�J�af �A�JUX�,%A��?A0�)/#3EA#(0/EA��|F#6;6%5¡§º,«�Ú,½W£Z�@*$?
%A)�#:��#6N,#3����0�75#3+\%`*,+��� !+��/��?F%AEA o*$�.#<�P0����� �%'*$%' ���+��,SD*w02����#3EOST����G�ST�/�!��Lv%A�P���.?A��0P�
02��EF%A#3�[G\?OLh?F%'#67���#3?F !=�+v75#6%')/�P���,�!��=,L1%')�*$%I !?I*,0/0��! �;n*,]���#d%'�:%A)�#4#3+\%' �EA#Z?FLh?O%'#37
��#6?A �=�+8*,+��8 !750��!#679#6+W%'*$%' ���+x%AE'*�|F#6;6%'�,EFL�B(Â

fZ)� �?1 �+�����?O%'EF o*,�D*,EA#3*� �?:;�)K*,EA*,;6%A#3EA �?A#6��]\Lt��02#3+�+/#3?A?6GD*-EF#3uW�� !EF#375#3+\%M%')K*�%M0�EA�h����;<%'?10�EA�$�
����;6#3�8]\L��� ��.#6EA#3+\%Z79*,+W�/S�*,;<%'��EF#3EF?Z;n*,+� !+\%A#3EO����02#3E'*�%'#c?F��;3;6#3?F?FST������L�BkfZ)�#: �+W%A#3+\%' ���+-�,SV%')/#
UX�,%'�,?A0�)�#6EA#M0K*,EO%' �;3 !0�*,+\%'?@�d*,?Z%')K*$%4 }%4?A)��,���!��]2#102��?F?A !]/�!#&ST��EZ*v?F%'*,+��K*$EA��?4]2�P�/L9%'�v?A02#3;��
 �S�L-*50�EF�,%'�h;3�,�X !+z*,+z �790/�!#375#3+\%'*$%' ���+P�a �+���#60^#6+���#3+\%@�d*nL�¡T�4)K*$%J%')/#6L���#6?A;3EF !]2#>*$?`0K*$EF%J�,S
%')/#$&F0��/]��! �;H��#6?A �=�+�;3�/��%'�/EA#�'\£<G^*,+��z%A)K*$%`%')�#6EA#>?F)���������#<�P �?F%:*Ï&F0�EF �N$*$%'#1��#6?A !=,+�;3���}%'��EF#�'�G
��?A*,]��!#M]\L� !750���#375#3+\%'��EF?3G/%A)K*$%J;3�,790���#375#3+\%'?Z%A)�#M0���]��� !;M��#3?F !=�+8;3�/��%'�/EA#,B�Ueb&fJb1g� !?Z%')/#
0�EF��0^�,?A#3��N,#3)� �;3��#9ST��E1%')�#6?A#x%a���t;3��750���#375#3+\%�*,EOL���#3?F !=�+�;6����%A��EA#6?3GI*,+/��%')�#�UV�$%'��?F0�)�#3EF#
0�EF��|F#3;<%c*$ !75#3��%'�5#<�h%A#3+��zUeb:fJbMg�STEA��7�*v?F0^#6;3 }�K;n*$%A !��+��!*,+�=��K*$=�#c%'�5*(��#6?A !=,+z�!*,+�=��K*$=�#,B
fZ)� �?c#<�h%A#3+�?F !��+tEF#3uW�� !EF#3��%A)�#w0�EF��|F#3;<%c%'�x��#375��+�?O%'E'*�%'#w)��Y� Ueb&fJbMgi;3�������iST��EF7ã0K*,EF%c�,S
*(;3��750���#6%'#:�/#3?A �=�+�%'E'*Y|F#3;6%A��EFL,GK?A��0/0^��EO%'#6�z]\L-%'�h����?3B

fZ)�#��/#3?A �=�+Ì75#6%A)��h�����!�,=,L����P%'�! �+�#3�Õ !+è%')/#�UX�,%'�,?A0�)�#6EA#�0�EA��|F#6;6%�¡�?F#3# � ��#67x*$�K*ÿ#<%
*,�§B2É � m&Q Ê Í@Ë�£Z !?4]K*,?F#3���,+z;6��+\N�#3+\%A !��+K*$��?O%'#30\�4 �?A#wEF#6�K+�#679#6+\%v¡�?F#3#1Ëè !EF%A)£É Ëè !E'Û ¹ Ëo£<BdfZ)�#
�KEF?F%Z?O%�*,=�#c�,SV��#3?F !=�+x0�EA�h����;6#3?4*,+-*$]�?F%AE'*,;<%Z79�h��#6�^�,SX%A)�#c?OLh?F%'#67zGP%')K*$%@7x*nL5]^#`EA#6=\*,EA�/#3�
*,?v*�]��!*,;�"�]2�n����#6?A;6EA !0P%' !�,+Õ¡�?A#6# É � m&Q Ê Í@Ë�Gk*,��?A� QREA#6?A?A79*,+µÉ¾QREF# É ÛAË§GI;�)K*,0/%A#3E ¹ «\£�GR;3��+h�
;3#6EA+�#6����+��}Li�4 }%')���]�?A#6EFN$*,]���#9]2#3)�*YNh �����E3Ge]��/%H*,���!�Y�4 !+/=-?FLh?F%A#375?H%'�8]2#5EF#3�!*$%'#6��%A)�EA���/=�)
%')/#�+��$%' !�,+H�,S/%'#3?O%' �+�=`#6uW�� �N$*,��#3+�;6#:¡�?F#3#dpdEA �+�"W?A79*J#<%�*,�§BÅÉ¾p@g�g É ÛAËo£<B�fZ)K*$%� !?6G$ }S/%a���c?FLh?O%'#375?
*,EF#J%A#3?F%A !+�=H#3uW�� }N,*$�!#3+\%3Gh%A)�#6L579*YL5*$�!?A�H]^#J��#6?A;3EF !]2#3�-*$?�]��!*,;�"v]^�n�5#6uh�/ �N$*,�!#6+\%nGh !+��� �;n*$%A !+�=
%')�*$%Z%')�#6 !EZ��]/?A#3EON$*,]��!#M]2#3)K*nNh !�,��EA?J*,EF#1#6uW�� �N$*,��#3+\%nB

CK���!�����4 �+�=w?O%�*,=�#6?4�,S�%A)�#M0�EA�,0^��?F#3�8��#3?F !=�+8 !+\%AEA�h����;3#:75��EF#:��#6%'*, !�.%A)�EA�,��=�)�?A��;6;3#6?A?A }N�#
EA#<�K+�#679#6+W%A?3Gh7x*$EA"W !+�=&%A)�#4%'E'*$+�?A }%' !�,+wSTEA��7]��o*,;�">]^�n�v��#6?A;6EA !0P%' !�,+�?R%'�:�4)� �%A#4]^�n�v��#6?A;6EA !0h�
%' ���+�?6G�EA#<N�#n*$�! !+/=z%')/#� !+\%'#6EA+K*$��?O%'EA�/;6%'�/EA#��,SZ%A)�#�?OLP?O%'#67 ]2#3 !+/=i��#6?A !=,+�#3�[BifZ)� !?(*$���� �%A !��+
�,SV �+W%A#3EF+K*,�.?O%'EF��;6%A��EA#: �?Z*,�!?F�w"W+��Y�4+8*,?\�CßÅäeæ�çNÝoÞAä6Ú�e Ý ç��mdÅØZæZÞ���âUÞ�ã�Ý çNÝoÞAäKGP*,+��-;6��+�?F !?F%A?Z�,SV��#��
;3�,7902��?A �+�=:=� }N�#3+(ST��+/;6%' ���+K*,�/��+� �%A?R !+\%'�M?F7x*,���!#6ED?A�/]���+� }%'?3BRfZ)/#J?F��]���+/ �%'?R����EA"> !+v;3��+/;3#3EO%
%'��ST�������4%A)�#zST�/+�;6%A !��+K*$�JEF#3uW�� �EA#375#3+\%A?x�,S&%A)�#i#6+�;3�,790K*$?A?A �+�=���+/ �%nBïfZ)/#i�K+K*,�J?F%'*,=�#8�,S
?A�/;�)�*�?F#3EF !#3?c�,SkEA#6��+�#375#3+\%'?: �?&*x����EA"W �+�=- !750��!#679#6+\%�*$%A !��+[BJfZ)� �?&?A#6EA !#6?&�,SIEF#6�K+�#679#6+\%'?
 !+\%A#3=�EA*$%'#6?4�4 }%')8*w�@*�%'#3EOS�*,�!�.79�h��#3�.�,SD?OLh?F%'#67���#6N,#3�!�,0�79#6+\%w¡T?A#6#�É QREA# É ÛAË�GK0�*,=�#1º,Ú\£�B

��%d �?R��]\Nh !����?F��L( �7902��EO%�*,+\%R%')�*$%I%')�#40�EF�P;6#3?A?��,S.ST�/+�;6%A !��+K*$�! �%aLH��#6;3��750^�,?A �%A !��+(�/�P#6?�+��$%
;�)K*,+/=�#�%A)�#��,]�?A#6EFN$*,]���#d]2#3)K*nNh !���/E��,SP%')�#�?FLh?F%A#378G\*,+��H �%e !?V)�#6EA#k%')K*$%e%')/#d+��,%A !��+1�,SP%'#3?O%' �+�=
H I2KMLNLNDJOPLûD0R21�3úS 5 I�X6V�l@óÅ7�\ï;T=A?A1CB:DQYASÃJI2KMLNLNDJOPLûD0R21�3úS 5 I�X6V�l@óÅ7�\ï;T=A?A1CB:DFE<\�S



Ü|{m}�~cß�à �ÅÄ¹� ~ � à>Æ � Ý 	 áaÇ�Ý �jÈ º,Ú

#3uW�� }N$*,�!#6+�;3#1]^#6;3��75#3?` !750^�,EF%�*$+W%3BdfZ)�#H?A02#3;6 ��K;3*$%' ���+�?J0�EA�h����;6#3�����/EA !+/=9%')/#HEF#6�K+�#679#6+\%'?
79*YLv]2#4%'#3?O%'#6�xST��EI#3uW�� }N,*$�!#3+/;3#4�4 �%')v%')/#c0�EF#3;3#6�� !+/=>]��!*,;�"(]^�n�5?F0^#6;3 ���;n*$%A !��+5]\L9�/?A !+/=H%')/#
Ueb&fJb1gt)� ���#(��02#3E'*�%'��E&%A�z)� ���#w%')/#5 �+\%'#3EF+K*,�R �+W%A#3EA*,;6%A !��+�?6B(�a+�%A)� !?&�d*nL�GV�d#5;n*$+�#6+�?A�/EA#
%')�*$%I%')�#J]^#6)K*nNh !����EI�,S2%')/#`+�#<�ï?A02#3;6 ��K;3*$%' ���+5;3��+/ST�,EA75?I%A�:%')�#J]^#6)K*nNh !����EI�,S^%')�#40�EF#6Nh !�,��?
?A02#3;6 ��K;3*$%' ���+[BZCK��EO%')�#6EJ%AE'*,+/?FST��EF7x*$%A !��+/?Z7x*nL�]2#H+�#6#3��#6�i%'�x*,;3;6��7579�h�K*$%A#6�Cß*äeæ�çzÝoÞAä6Ú�e Ý ç��
à<ØïÚÜàCàïÚÜäG	ÅØ{� Ø�äUç�G/ �+x�4)� �;�)�%A)�#& �+W%A#3EF+K*,�[?O%'EA�/;6%'�/EA#:�,S�*>�4)� }%'#&]2�n�-��#6?A;3EF !0/%A !��+x !?@75�P�/ ��K#6�
%'�9*,;6;3��7579�h�K*$%A#M*,EA;�)/ �%'#6;6%A��E'*,�XEF#3uW�� �EA#375#3+\%A?3Gq%')W��?`*,�!�����4 �+�=(#n*$?A !#6E47x*,0/0� !+�=(%A�9?OLP?O%'#67
EA#6?A���/EA;3#6?3B�fZ)/#3?A#�%'EA*,+�?OST��EA79*$%' ���+�?(79*nL�*,��?A� ]^#8;�)�#6;�",#3�ï�/?A !+/= %A)�#8+��,%' ���+¤�,SJ%'#3?O%' �+�=
#3uW�� }N$*,�!#6+�;3#$B

bc%')�#6E�0^�,?A?A �]��!#�%'EA*,+�?OST��EA79*$%' ���+�?v�,S1*��/#3?A �=�+� �+�;3������#zST�/+�;6%A !��+K*$�! �%aL�EA#3�/��;6%A !��+ï*$+��
#<�h%A#3+�?F !��+[B�Cq�/+�;6%A !��+K*$�! �%aLMEF#3���/;6%' ���+( !?D��?A#6�v%A�&?A#6�!#6;6%I]2#6%a��#3#3+5+���+h�a��#<%'#3EF79 �+� !?O%' �;�;�)��, !;3#6?
 !+�*x79�,EA#w*$]�?F%AE'*,;<%MUeb:fJbMgz?F0^#6;3 }�K;n*$%A !��+.G^�4)� ��!#>#��h%'#3+/?A !�,+ *,����?&+/#6� ST��+�;6%A !��+�*,�! }%aL�BJ��%
?A)/�����!��]2#M+��,%'#6�8%A)K*$%JEA#6����;<%' !�,+z*$+��z#��h%'#3+/?A !�,+z79*nL-+��,%40�EF#3?F#3EFN,#H%A#3?F%A !+�=v#6uh�/ �N$*,�!#6+�;3#$B

fZ)�#�EA#3uW�� �EA#679#6+W%-%A)K*$%8?A�/;3;3#6?A?F �N�#�?F%'*,=�#3?��,S>*���#3?F !=�+è]2#t%'#3?O%' �+�=¤#3uW�� �N$*,��#3+\%-�4 �%A)
#n*$;�)Õ�$%')�#6E�7x*nLÿ]^#i?'*$%A !?F��#3�ï !+×#3 �%A)�#3Ex�,S:%a�d���d*nLP?6B®b&+�#�*,0�0�EF�\*,;�)è !?5%'��79*,+W�K*,�!�}L
%'EA*,+�?OST��EA7®%A)�#`?F0^#6;3 }�K;n*$%A !��+.G/*,+/�x;�)�#6;�"5%A)�#`EF#3?F����%� !+9*,+$ÚmâUÞ�ã�çÿØ�àCÝoÞAà�ÝD7x*,+/+�#3EI]\Lv%'#3?O%' �+�=
ST��EV;3�,+/ST��EA79*,+�;6#��4 �%A)1%A)�#�0/EA#3;6#3�� �+�=J?A02#3;3 }�K;n*�%' !�,+[B � ��#67x*$�K*J#<%�*,��B É � m&Q Ê ÍAËW�/ !?F%A !+�=,�� !?F)
]2#6%a��#3#3+�N$*,�� !�K*$%A !��+.G[�4)� !;�)�%A)�#6L�EA#6=\*,EF��*,?H;3��EFEA#3;<%'+�#6?A?w�4 }%')�EF#3?F0^#6;6%w%A�iEA#6uW�� !EF#375#3+\%'?6G
*,+���N,#3EA }�K;n*�%' !�,+[Gk�4)/ !;�)� !?wEF#3=\*,EF��#3�ÿ*,?v;3�,EAEA#6;6%A+�#3?F?5�4 }%')¤EA#6?A02#3;6%5%'��*t0�EF#6Nh !���/?5?O%�*,=,#
�,S�%')�#5��#3?F !=�+.B-pd�,%A)�N$*,�� !�K*$%A !��+ *$+���N,#3EF ��K;3*$%' ���+�*$EA#v%'�8]^#5;n*,EFEA �#3�����/%1��?A �+�=�Ueb&fJbMg
%'#6?F%A !+�=�G��4)� !;�)� �+\N����}N�#3?5;3�,7902��?A �+�=�*�?A02#3;6 ��K;3*$%' ���+× �+ÿ0�*,E'*,���!#6�d�4 �%A)�*�%A#3?O%�;n*$?A#,G4*$+��
;�)�#6;�"h �+�=9%A)K*$%Z%A)�#MEA#3?F����%A !+�=v;6��7902��?F �%' ���+����h#3?4+��$%4��#n*,�/�!�h;�"2B

mc�}%'#3EF+K*$%A �N�#6��L,GX��+�#v;n*,+���?F#$æZÞAàCà<ØZæ�çzäeØZãZã{ªTâ6àZØZã�Ø�àCÛ�Ý äG	 çNà_ÚÜä¹ãÍ�^ÞAàr�
ÚÜçNÝoÞAä¹ã<GV*-;6#3+\%'EA*,�R0K*,EO%
�,S2%')�#`UX�,%'�,?A0�)�#6EA#40�EF��|F#3;<%nBRfZ)�#6?A#4%'E'*$+�?FST��EF7x*�%' !�,+�?I*,EA#Z�,+�#3?I�4)� !;�)5)K*nN�#J]2#3#3+90�EA�YN,#3+9%A�
0�EF#3?A#6EFN,#H;6��EAEF#3;6%A+�#3?F?3B�_`?F !+�=v;3�,EAEA#6;6%A+�#3?F?O�a0/EA#3?F#3EONP �+�=9%AE'*,+/?FST��EF7x*$%A !��+/?@*,75����+\%'?�%'�5*>ST��EO�
79*,�\0�EA�h�,Sh%')K*�%�?F��;3;6#3?F?A �N,#@EA#<�K+�#679#6+W%A?D�,S�*J?F0^#6;3 }�K;n*$%A !��+H*,EF#�#6uh�/ �N$*,�!#6+\%D*$+��H?F)��������>#6�! !7(�
 !+�*$%'#4%')�#c+�#3#6��ST��Ed*H0^��?O%'#6EA !�,EA K%'#6?F%' �+�=�BIb&+�#c�,S[%')/#&0�EA�h����;<%'?��,SX%')�#cUX�,%'��?F0�)�#6EA#&0�EF��|F#3;<%
�d*,?8*�;3*$%�*,����=���#i�,S>;6��EAEF#3;<%'+�#6?A?O��0�EA#6?A#6EFNh !+�=ÿ%'E'*$+�?FST��EF7x*�%' !�,+�? ¡�?F#3#�pd������=�+�#6?A �É pd��� Ê º@Ëo£<G
�! �?F%A !+�=>%AE'*,+/?FST��EF7x*$%A !��+/?d�4)� !;�)8)K*,�8]2#3#3+80�EF��N,#3+8%'�vEA#<%�*, �+8#6uW�� �N$*,��#3+�;6#,B

�a+1%A)�#kUX�,%'��?F0�)�#6EA#I0�EA��|F#3;6%3G�*Z�� �?F%' �+�;6%A !��+`�@*,?e79*,��#R]2#6%a��#3#3+1%')�#I#3*,EA�}L:*,+��1�o*�%'#�?O%�*,=�#6?
�,Sq��#6?A �=�+[BD�a+w%A)�#d#3*,EA�}L1?F%�*$=�#3?��$Sq��#3?F !=�+[G$%')�#@�/#3?A �=�+�#6E� !?�;3��+�;6#3EF+�#3�(�4 �%A)w#3?O%�*,]/�! !?F)� !+/=`%')/#
*,EF;�)� �%A#3;6%A��EA#M�,S�*w?OLP?O%'#67zBkfZ)� !?4*$EA;�)� }%'#3;<%'��EF#:7x*nLx !+�;6�!����#&*,]�?F%AE'*,;<%ZST��+�;<%' !�,+K*,�[#6�!#375#3+\%A?
*,?&��#3���R*,?:*,;<%'�K*$��0�)\Lh?A !;3*,��;6��7902��+�#6+\%'?3BH�a+t%')�#(�!*$%'#6E&?F%'*,=�#3?:�$S��/#3?A �=�+[G[%A)�#(��#3?F !=�+/#3E& �?
;3�,+�;3#6EA+�#6���4 �%A)�%A)�#90/EA�h����;6%A !��+ �,S@*,+� !750��!#679#6+W%'*$%' ���+P����EA �#3+\%'#6�tUeb:fJbMgt?A02#3;6 ��K;3*$%' ���+
*,+��vSTEA�,7�%')� �?3Gh*,+v !750���#375#3+\%�*$%A !��+> !+9*M?O%�*,+/�K*,EA�9 !750��!#679#6+\%�*$%A !��+w�!*,+�=���*,=�#,BefZ)�#6?A#`%a���
0K*,EO%'?M�,S�%')�#v�o*�%'#(?F%'*,=�#6?>*,EF#v?A��75#6%A !75#3?:"W+��Y�4+�*,?:%A)�#åÝz��âYeTØ{� Ø�äUçoÚÜçzÝoÞAäùâUÙ¹ÚAã�Ø5*,+/��%')/#
à<ØïÚ�e ÝTã�ÚÜçNÝoÞAä�âUÙ¹ÚAã�Ø<GhEA#3?F0^#6;6%A �N�#6��L,BkfZ)/#&%'E'*$+�?FST��EF7x*�%' !�,+�?�;3*,EAEF !#6�����/%Z �+x%')/#&#n*,EF��L5?F%'*,=�#6?@�,S
��#6?A !=,+� !+/;3�!�/��#(ST��+�;6%A !��+�*,�! }%aLiEF#n*,EFE'*,+�=,#375#3+\%nG�EA#3�/��;6%A !��+�*,+���#<�h%'#6+�?A ���+[G��4)/ !�!#(%A)�#9�!*$%'#
?F%'*,=�#6?H�,Sd��#3?F !=�+�*,EA#v;6��+�;3#6EA+�#6���4 �%A)�75��EA#v �790���#375#3+\%�*�%' !�,+P�a��EF !#6+W%A#3�i%AE'*,+/?FST��EF7x*$%A !��+/?3G



Ü|{m}�~cß�à �ÅÄ¹� ~ � à>Æ � Ý 	 áaÇ�Ý �jÈ º ¹

?A�/;�)¤*,?>79*,"W !+�=8?F%'*$%'#6?>#��/0/�! !;6 �%x¡T%A)W��?w#n*$?A !+/=z%')/#x;3EF#n*$%A !��+��,S4*$+�#<�h%'#6+���#6���K+� �%A#x?O%�*$%A#
79*,;�)� !+/#: !750��!#679#6+W%'*$%' ���+q£�B

fZ)�#v�K+K*,�R?O%�*,=�#v�,Sk%')/#9UX�,%A��?A0/)�#3EF#5�/#3?A �=�+�79#<%')��h��������=,Lz !+\N����}N�#6?M%A)�#v;3EF#n*$%A !��+ �,Sd*
����EA"W !+/=w !750��!#679#6+\%�*$%A !��+(��?F !+�=1%')�#cfJbMQkbæ;3�,790� ��!#6Ec¡T?A#6#:gP;�)��$%4*,+��xQI �EA#6?¿É¾g/Q Ê ÍÒË�Gh0K*,=,#
Û,Ú\£�BÈm`��%A)�����=�)ÿ?A��75#8�,S:%')�#z;3��750� ��o*$%A !��+�0�EF�P;6#3?F?� !?9;n*,EFEA !#6�×���P%-*,�/%A��79*$%' �;n*,����L�STEA��7
%')/#:Ueb:fJbMgx?F0^#6;3 ���;n*$%A !��+[Gh%')�#:;6��750� !��#3Ek*,�!?F�wEA#6�! �#3?@��02��+-*$+�+��,%'*$%' ���+�?d;6��+�;6#n*,��#3��]\Lx%')/#
Ueb&fJb1g¤;3��7575#3+\%5��0^#6E'*$%A��E3B�fZ)�#6?A#�*$+�+��,%'*$%' ���+�?5*,�!���Y�â%A)�#z�/#3?A �=�+�#6E5%A��?F0^#6;3 �S�L¤;6�P�/#
 !+�%A)�# © 0�EA��=,E'*,7579 �+�=5�o*,+�=,�K*,=�#>%A�-]^#(#��P#3;3�P%'#3��*$%M=� }N�#6+t0^�� �+\%'?: !+z%')�#(?F0^#6;3 ���;n*$%A !��+[B
fZ)�#8 !?F?A��#8�,S&;6EA#3*$%' �+�= ©  !750��!#679#6+W%'*$%' ���+�?1STEA��7 Ueb&fJbMg�?F0^#6;3 ���;n*$%A !��+�?v �?5;6�YN�#3EF#3�ï �+
?A#6;6%A !��+iºPB»ºPB¿ºhB

 u�� u�_� ¡�®U°³½+¶IÎ�]®g¯�°Q¼Uº0�½+¶¨�Î ¥�§¨¡�§ª©
�a+-��EF��#3Ed%A�(;3EF#n*$%A#: !750��!#679#6+W%'*$%' ���+�?I�,S�Ueb&fJb1gx?F0^#6;3 }�K;n*$%A !��+/?3G/ }%@ �?dSTEA#6uh�/#3+\%'�}Lx%')/#&;n*,?F#
%')�*$%(*,+�*,]�?F%AE'*,;<%(?A02#3;6 ��K;3*$%' ���+�7>��?F%(]2#9%AE'*,+/?FST��EF79#6�� !+�?A��75#9�d*nL� !+���EA�/#3EH%A��;3EF#n*$%A#
*975��EF#1 �790/�!#375#3+\%'*$%' ���+P�a�,EA !#6+\%'#3��ST�,EA79*,�X��#3?F;3EF !0/%A !��+[B��k*,+�åR |F"-#<%:*,�§BK��#3?F;3EF !]2#1%A)�#>��?F#
�,S`�� 3�^#3EF#3+\%v?A02#3;6 ��K;3*$%' ���+¤?F%aLh�!#6?v !+�%')�#- �790/�!#375#3+\%'*$%' ���+��,Sc* Ueb:fJbMg�?A02#3;6 ��K;3*$%' ���+��,S
%')/#5?F�! ��� !+�=��4 �+����Y�®0/EA�,%A�P;6���yÉ N/åI{&N/g Ê ÚÜË§B(fZ)�#9*,�/%')/��EA?M !�/#3+\%' }S�Li%')/#vST�,��E:7x*Y|F��E:?F%aLh�!#6?
�,SJUeb&fJbMg�?A02#3;6 ��K;3*$%' ���+�*,?w?F�� �%A#3��%A���� ��.#6EA#3+\%(#6�!#679#6+W%A?>�,SJ*z��#3?F !=�+�%AE'*�|F#6;6%'�,EFL�BifZ)�#
;3�,+�?F%AE'*, �+W%O�a��EF !#6+W%A#3�w?O%aLh�!#@ �?DEA#6=\*,EF��#3�v*,?�?A�� }%'#6�w%'�c%A)�#@#n*$EA��L1?O%�*,=�#6?��,Sq��#6?A �=�+[G\*,?D �%D*,�!�����4?
%')/#>?A02#3;6 ��K#6E`%A�x��#6?A;3EF !]2#w;3�,+�?F%AE'*, �+W%A?c��+z]^#6)K*nNh !����Ec*,?J?A#30�*,E'*$%A#w;3�,7902��+�#6+W%A?`�4)� �;�)t*,EF#
;3�,7902��?A#6�:%'��=�#<%')�#6E3BefZ)�#IEA#6?A����EF;3#��a��EF !#3+\%A#3�M?F%aLh�!#I���^#3EF?V*@79�,EA#� �790���#375#3+\%�*�%' !�,+P�a��EF !#6+W%A#3�
?F%aLh��#,Ge*,?M#n*,;�)�EA#6?A����EF;3#z¡T�4)/ !;�)�7x*nLt79*,0 ��+\%'��?A#60K*,EA*$%'#v !750���#375#3+\%�*$%A !��+i#3+\Nh !EA�,+�79#6+\%
0�EF�P;6#3?A?F#3?���E9#6N�#6+è?A#30�*,E'*$%A#t)K*,EF�/�@*$EA#���]W|F#3;6%A?�£x �?x�4EA }%A%'#6+ï*,?-*�?A#30�*,E'*$%A#t0K*,EO%��,SM%')/#
?A02#3;6 ��K;3*$%' ���+[BRCK��EI?F0^#6;3 �S�Lh �+�=1%A)�#c]2#3)�*YNh �����EI�,SX#3*,;�)�EA#6?A���/EA;3#$GP%A)�#`75��+��,�! �%A)� !;d?F%aLh�!#J7x*nL
]2#J�/?A#3�5ST��EIEA#6�o*$%A �N�#6��LH?A �790���#Z#3+\%' }%' �#3?3G\�4)� ��!#@%A)�#4?F%�*�%'#<����EA �#3+\%'#6�9?O%aLh�!#J !?R]2#6%A%A#3EI?A�/ �%'#6�5ST�,E
?A02#3;6 �S�Lh !+/=575��EF#:;3��750��!#��-]2#3)K*nNh !�,��E3B

mc+¤#3?F?A#6+W%A o*,�4*$?A02#3;6%5�,S4%A)�#�*,0�0�EF�\*,;�)ÿ*,����0P%'#3�¤]\L�N$*,+�åR |F"�#6%5*,�§BD �?>%')K*�%v+�� 0K*,EO�
*,���!#3�� !?F7ã#<�P !?O%'#3� �4 �%A)� !+���+K*,��0�EF�,%'�h;3�,��#3+\%' }%' �#3?3B>�a+��$%')�#6E&�d��EF��?3GV#3*,;�)�Ueb&fJbMg 0/EA�h;3#3?F?
79*,0�02#3����+\%'�5*(?A#60K*,E'*�%'#M_cyJ�*� 0�EA�h;3#6?A?3Gq*$+��8%A)�#3EF#&�@*$?J+/�50�*,E'*,���!#6�! !?F7 �4 �%')/ !+�*(_cyJ�*�
0�EF�P;6#3?A?6B�fe��#6+�?A��EF#z%A)�#i*$]�?A#6+�;3#z�,S& �+W%AE'*���0�EA�h;3#6?A?v0K*,EA*,�!��#3�� !?A78GD%A)�# â¹ÚÜà_Ú�� Ø�çÿØ�àCÝTã�Øyd Ø_á�ª
â¹ÚÜä¹ã�ÝoÞAä��d*,?>��?F#3��¡�?A#6#9%A)�#9�/ !?A;6��?A?F !��+���+�%A)�#5+�#<�h%w0�*,=�#Y£�B�fZ)�#5EA#6?A���}%>�,S�%')� �?H0/EA�h;3#3?F?
�d*,?Z*>?F0^#6;3 ���;n*$%A !��+9;3��+�?F !?O%' !+/=>�,Se*1?A#3EF !#6?@�,SXEF#3?A�,��EA;6#3?3GK#3*,;�)��,SX�4)/ !;�)x�d*,?@?F0^#6;3 ���#3�- !+x*
?F%'*$%'#��a��EF !#6+W%A#3�H?F%aLh�!#$BDfZ)� �?D?A02#3;6 ��K;3*$%' ���+M�@*,?e%')�#6+w)K*,+/�P�a;6��+\N�#3EO%'#6�( !+\%'� © ;3�h��#,G$7x*$0�0� !+/=
Ueb&fJb1g-#6N,#3+\%'?J%'�5_cyJ�*� EA#n*$�z��E@�4EF �%A#M*,;6%A !��+�?6B

mc+��$%')�#6E@%'E'*$+�?FST��EF7x*�%' !�,+K*,�KSTE'*,75#6����EF"9ST��EF79?@0�*,EF%Z�$Se%A)�#MUeb:UVmÈ%'�h���R¡T?A#3# � ��#67x*,��*
#6%D*,�§B É � QIC É�Ê Ë�G*É � QkC Ê ÚAËo£<BDU�b:UXm��@*$?���#6?A �=�+�#3�H��EA �=� !+�*,�!�}LZST��EV�o*,]2#3���!#3�&%AE'*,+/?A �%A !��+M?OLP?O%'#67
N�#6EA }�K;n*$%A !��+.GR]��/%(%')/#�*,0�02#n*,EA*,+�;3#x�,SJ?F%�*�%'#-?A0�*,;3#�#<�P0�����?A ���+���#3��%')/#-EA#3?F#n*,EF;�)ÿ=,EA����0�%A�
#<�P0�����EA#>?F%�*�%'#(?A0�*,;3#(EF#3����;<%' ���+t%'#3;�)/+� !uW��#6?M%A)�EA�,��=�)t;3�,790K*$;6%' �+�=-*,+/�t0K*,E'*$79#<%'#3EF !?A*$%' ���+[B
b&+�#R%'#6;�)�+� !uW��#k !?uØ_á:â¹ÚÜä¹ã�ÝoÞAäKGn�4)� �;�)HEF#375�YN�#3?e��02#3EA*$%'��EF?V?A��;�)>*,?V0K*,E'*$�!�!#6�! �?A7¡Lv�(*HI��J�J��)kv�£�G



Ü|{m}�~cß�à �ÅÄ¹� ~ � à>Æ � Ý 	 áaÇ�Ý �jÈ º�º

#3+�*,]��!#�¡�NGNW£(*,+����� �?'*,]���#�¡�(fNW£(]\L�%A)�#8*,0�0��� !;n*�%' !�,+��,S`%A)�#8#<�P0K*,+�?F !��+¤%')/#3��EF#375?3G��4)/ !;�)
 !+/�� !;3*$%'#5%')�#�;6��EAEF#3?F0^��+/�� !+�=t]2#3)�*YNh �����Ew#��/0/EA#3?F?A ���+�?v !+�%A#3EF79?w�$SJ*,;6%A !��+�0�EF#6�/�è¡��F£9*$+��
;�)��� �;3#z¡�(*)P£<B9f��80�EF#6N�#6+\%w#<�P0K*$+�?A ���+�;6EA#3*$%' �+�=z �+/�K+� }%'#(?F0^#6;3 ���;n*$%A !��+�?6GeU�b:UXm�EA#6;3��=�+/ !?A#6?
EA#60^#3*$%'#6��]2#3)K*nNh !���/EA?H*,+���EF#30��!*,;3#6?1%A)�#37��4 }%')�0�EA�h;3#6?A?> �+�?F%'*,+\%' !*$%' ���+�?3B5m�N,*$EA o*�%' !�,+t��+
��EF�� !+K*$EFL8#<�P0K*,+/?A !�,+t !?�â¹ÚÜàïÚ�� Ø�çÿØ�àCÝTã�Øyd�Ø_á:â¹ÚÜä¹ã�ÝoÞAä Ç G2�4)� !;�)t�/?A#3?:?OLh7w]^�,�! !;1�K*$%'*9N$*,�!�/#3?`%A�
EA#6����;6#d%')�#d?A TÑ6#d�,SK%A)�#d#��P0K*,+�?F !��+[BDm×0K*,EA*,75#6%'#6EA �?A#3�H#<�P0K*,+/?A !�,+w�4 !�!�W=�EF�Y�¤ !+>EF#3�!*$%' ���+H�,+���L
%'�Z%A)�#�]�*,?A �;R]^#6)K*nNP �����E6G,*,+/�H+��$%� �+MEA#3�!*$%' ���+&%'�Z%A)�#I0�EA�h����;<%��$S/%')/#k?O%�*$%A#3?V�,SP%')�#I]2#3)K*nNh !���/E
*,+���%')/#1+W��7>]^#6E`�,S�02��?A?F !]���#&N,*$�!��#6?J�$S�%A)�#M�K*$%�*v;3�,7902��+�#6+W%A?4�,SD%A)�#M?A02#3;3 }�K;n*�%' !�,+[Bky`�,%A#
%')�*$%�+�#3 }%')�#6E���EA�� �+K*,EOL�+���E-0�*,E'*,75#6%A#3EF !?A#6�è#<�P0K*,+�?F !��+Õ;n*$+È]2#�*,0�0��� !#3��%A��*,�!�:Ueb&fJbMg
#<�P0�EF#3?F?A !�,+�?3Bk�a+�0K*,EF%A !;6���o*,E6GW#<�P0�EA#6?A?F !��+�?Z%A)K*$%J*,���!�Y�è*,+���+W]2����+���#6��+h�/7w]^#6EZ�,Se0�EA�h;3#6?A?F#3?
%'�v#��/ �?F%J?A �7w���}%�*,+�#6����?F��L9;n*,+�+/�,%J]^#M#<�P0K*$+���#3�z !+8*,+\L-;6��+�?F%AEA��;<%' }N�#MS�*,?A)� ���+[B

 u�� u��  Ï ¯�»¿²0¤2¯±¤2½�¼jº_½?©�¥ §¨¡�§ª©�ºJ½ÑÐ
mc+x !750^��EO%�*,+\%I0K*$EF%��,S[%')/#&UX�,%'�,?A0�)�#6EA#&0/EA��|F#6;6%d�d*,?�?A��0�02��EO%dST��EI%')�#c*,�/%A��7x*�%' !;$G\��Ek?A#375 }�
*,�/%A��79*$%' �;,GK=�#6+�#3EA*$%' ���+i�,S © ;3�h��#HSTEF��7�Ueb:fJbMgz?F0^#6;3 }�K;n*$%A !��+/?3B4mc+�#3*,EA�}L�#<�/*,750��!#M�d*,?
%')/#zUeb&fJbMg¤�a750���#375#3+\%�*$%A !��+�Ë���EF"h]2#3+/;�)¼¡§UX��ËÈ£w��#6?A;3EF !]2#3�ÿ !+¤* 0K*,02#3Ev]\L�~i*pÒ+K*,?v#<%
*,�§BI¡�?F#3#åÉ�~8�q~8Nhf É�Ê Ë�Ge*,��?A�z~i*pÒ+K*$?M*,+�����#9~z !=��/#3��É¾~z�q~ É�Ê Ëo£<BvfZ)�#5UX��Ë ?OLh?F%'#67ÖEA#3�� !#6�
��+t*�?F#3EF !#3?c�,Sk*,+�+��$%�*$%A !��+�?4%'��%A)�#wUeb&fJbMgi?A02#3;6 ��K;3*$%' ���+[G[*$�!�!�Y�4 �+�=5%A)�#w �790���#375#3+\%'�,E4%A�
 !+/�� !;3*$%'#M%')�# © ;3�h��#H�4)/ !;�)t?A)/�����!�z]^#>*,?A?F�P;6 o*$%A#3�i�4 }%')z#n*,;�)t#<N�#3+\%3B&fZ)�#3?F#v*,+�+��$%�*$%A !��+�?
��#3EA#��4EF �%F%'#3+���?A �+�=i%')/#-Ueb:fJbMg�;6��7579#6+W%>;3��+/?F%'EF��;6%v?F�i%')�*$%w%')/#6L��� !��+/�,%(*R�^#3;<%w%')/#
;3�,790� ��o*$%A !��+w*,+��x?F !7w�/�o*$%A !��+(�,S^%')�#J?A02#3;6 ��K;3*$%' ���+[BI~z*YÒ+K*,?3�¾?I0K*,02#3Ek�� !?F;3��?F?A#6?@7x*$+WLw�,S[%')/#
 !?F?A��#6?H?O%' ��!��EF#3�!#<N$*,+\%1%A�8%A)�#5 !750��!#679#6+W%'*$%' ���+��,SkST��EF7x*,�D?A02#3;3 }�K;n*�%' !�,+�?3Ge !+ 0K*,EO%' �;3���!*,EM*,EO�
=��� �+�=>%A)K*$%@ST�����.*$�/%'��79*$%A !��+9 !?d+/�,%ZEA#3*,�!�}L50��o*,�/?A !]/�!#�É¾~z�q~�NPf É,Ê Ë�BIUeb&fJbMg- �?d?F�/�5;3 !#6+\%'��L
*,]�?O%'EA*,;6%:%A)K*$%: }%:?A02#3;6 ��K#6?H*�+W��7>]^#6E:�,Sk�� 3�^#3EF#3+\%M0^�,?A?A �]��!#> !750��!#679#6+W%'*$%' ���+�?6G.*,+/�t?A��EA#��
uW�� !EF#3?J !+�0/�/%`STEF��7ä%A)�#> �790���#375#3+\%'�,E3Bkmc�!?F��GK%')�#1��?F#>�,S�*,]�?F%AE'*,;<%c��*$%�*v%aLP02#3?`79#3*,+�?4%')K*�%
*,�/%A��79*$%' �;> !750���#375#3+\%�*$%A !��+8�d�,���!��]^#( �+�#6�5;6 !#3+\%3BvCq�,E&#<�/*,750��!#$GV*,+ m&l&f ?A02#3;6 ��K;3*$%' ���+
�,S4 �+W%A#3=�#6EA?>����������]2#x%aLh0� !;3*,�!�}L ��+W]^���/+���#3�.j�%')/#x�K*$%'*z%aLh0^#�����������?A�/0�0^�,EF%v*,EF]� �%AE'*,EF !�}L
�o*$EA=�#dN$*,����#3?6BDfZ)�#4?F0^#6;3 ���;n*$%A !��+(79*nL>+�#6#3�5��+��}Lw*&EF#3?F%AEA �;6%'#6�9EA*,+�=�#$G\?A��;�)9*,?�%A)K*$%R)K*$+����!#6�
]\L�%')�# © ]��� ���%O�a !+9%aLP02# èDWG2G^]/�/%`%A)�#1 !750��!#679#6+W%A��E@7w�/?F%`?A02#3;3 }S�L-%')K*�%J%A)� !?4EA*,+�=�#1 !?4?A�PSo�
�K;6 !#3+\%3BcCD �+K*,����L�G�U�b&fJbMgz���h#3?`+��,%c0�EA�YNh !��#H7w��;�)[G2 �SR*,+\L�G2?A��0�02��EO%cST��E4%')�#H?A02#3;6 ��K;3*$%' ���+
�,SZ)�*,EA�/�d*,EF#���#6%'*, !��?3Ge?A��;�)¤*$?H%')/#x0K*,EO%' �;3���!*,EA?1�,SZ;6��797>��+� !;3*$%' ���+ ;�)K*,+�+/#3�!?w*,+���%A !75 !+�=
 !?F?A��#6?3B

pd#3;3*,��?F#&%')�#:UX��Ë ��?F#3?4*,+/+��,%�*�%' !�,+�?3Gh �%� !?d*,]��!#4%'�>?A !�/#3?F%A#30-79*,+\L5�,SX%')�#6?A#:��]W|F#3;6%A !��+/?
%'�`ST���!�}L>*$�/%'��79*$%A !;k;3�h��#@=�#6+�#3EA*$%' ���+[B�Cq�,ED#<�/*,750���#,G,%A)�#@ !750���#375#3+\%'��Ee79*YL>*,?F?A�h;3 o*�%'#d#3*,;�)
*,]�?O%'EA*,;6%x�K*$%�* %aLh0^#i�4 }%')×* © ]��� ���%F�� !+�%aLh0^#$G4 !+��� �;n*$%A !+�=�*,+×#6�5;3 �#3+\%� �790���#375#3+\%�*�%' !�,+[B
�`�Y��#6N,#3E3G4*$+�+��,%'*$%' ���+�?5*,EA#�+��$%5�4 }%')��,�/%v%')�#6 !Ev0�EA�,]��!#679?6B�~z�,?F%5?A#6EA !�,��?A�}L�G�%A)�#3EF#z �?v+��
�d*YLz%'�-;�)�#6;�"i%')�*$%:*,+/+��,%�*�%' !�,+�?&*,EF#>S�*, }%')/ST���e !750���#375#3+\%�*$%A !��+/?J�$Sk%A)�#(Ueb&fJbMgz%')�#<Lt*,EF#
é XU1COP1CvuD0RoDJOoK8LND_lyD0ò�?A1CqÒLzK8`�q�K8L21C3MLz`uLzpA?@?Ò`:OzRoD_lmw^xyRNtAD]W�õ6óIÓùRo`^`�36÷úLzD_D�Ó�Lzt��<1�O³5 Ó�LztÒ7:Gï;kþÿS



Ü|{m}�~cß�à �ÅÄ¹� ~ � à>Æ � Ý 	 áaÇ�Ý �jÈ º,«

*,?F?A�h;3 o*�%'#3�v�4 �%A)[B�m`�!?A�/GW�4)/ !�!#4*HUeb:fJbMg(?A02#3;6 ��K;3*$%' ���+979*nL( !+/�� !;3*$%'#J*M+���+P����#6%A#3EA75 !+/ !?F%A !;
;�)��� �;3#$GJ%A)�#�;3�,EAEA#6?A02��+��� �+�=� �790���#375#3+\%�*�%' !�,+ÿ��#6EA }N�#3�ïSTEF��7 ;3��750� !�� !+�= %')/#t*,+�+��$%�*$%A !��+�?
�4 !���Z=�#3+/#3E'*$�!��L¤]2#i7>��;�)�75��EA#8��#6%A#3EF79 �+� !?O%' !;$G@*,+/�×�4 !���J�� !"$#3��L�)K*nN�#�;�)K*$+�=�#3��%A#3750^�,E'*,�
S�*, �EA+�#6?A?3B�Cq�/EF%')/#3EA75��EF#,G@*$+�+��,%'*$%' �+�=�#<N�#6EFL�#6N,#3+\%- !+ÿ*�Ueb&fJbMg�?F0^#6;3 ���;n*$%A !��+�EA��+/?9%')/#
EA �?A"9�,Se;3EA#3*$%' �+�=v*,+���+�EF#n*,��*,]��!#:?F0^#6;3 }�K;n*$%A !��+.G/%')W��?Z+�#6=\*$%A !+�=(?F��79#:�$Se%A)�#:N$*,�!��#c�,Se��?A �+�=
ST��EF7x*,�§GP�/+K*,7w]� �=������/?Z79#<%')��h��?ZST��EZ?A02#3;6 �S�Lh !+/=5;6��750��!#��-?FLh?O%'#375?3B

fZ)�#3?F#t !?F?A��#6?-*,EA#8%�*,"$#3+��/0�ST��EF%A)�#3E9 !+ï~z*YÒ+K*,?3�¾? ¹nÊ�Ê «�0�*,0^#6Ex �+ÿ�4)� �;�)×%')�#zfJb:Q�b
%'�h���& �?��� !?F;3��?F?A#3� É�~z�K~�gPm Ê «ÜË�BÙ�a+Õ%A)� !?�0K*$0^#6E3GM~i*pÒ+�*,?�#6%z*,��Bd !+\%'EF�P���/;3#t%')�#� !�/#n*��,S
Ø�äUÛ�Ý à<ÞAä�� Ø�äUç �^Þ�e�d�ªÿÝ ä�%'�i0�EA�h����;6#�;3��#n*,EF#3E>?F0^#6;3 }�K;n*$%A !��+/?3BifZ)/#�0�EA�$%'�h;3���k?A02#3;6 ��K;3*$%' ���+� �?
;3�,7902��?A#6�ÿ �+ÿ0�*,E'*,���!#6���4 �%A)×*t0�EF�P;6#3?F?9%')�*$%5EA#30/EA#3?F#3+\%'?5%')�#�ST��EF7x*,�d#3+\Nh !EA�,+�79#6+\%nB�fZ)�#
ST��EF7x*,�P#3+\Nh !EF��+�75#3+\%nGh !+(%'�/EA+[Gh*,;<%'?k*,?k*:]�EA ���=�#Z%'�:%')/#JEF#n*,�K#6+\NP �EA��+/79#6+W%�*,+/�9;6��+\%�*, �+�?k*,�!�
%')/#Z*,+�+��$%�*$%A !��+�?e+�#6;3#3?F?'*,EOL>ST��E�;3EF#n*$%A !+�=`EA#n*$�/;3�,797w�/+� !;3*$%' ���+M;3��+�?O%'EF��;6%A?3GW?A��;�)v*$?�EA#3*,�� !+/=
STEA�,7�*,+����4EA }%' �+�=w%'�5_cyJ�*� ?A�h;�",#6%A?3B

Ëè !#6��79#6E:��#3?F;3EF !]2#3?1?A��75#(�,Sk%')�#v#<�P02#3EF !#3+/;3#3?1�,Sk%')�#5UX�,%A��?A0�)/#3EA#vEF#3?A#3*,EA;�)/#3EA?H !+�*,0P�
0��}LP �+�=x%A)�#3 �Ec��#6?A !=,+t79#<%')��h��������=,L-%'�x !+����/?F%'EF o*,�e?FLh?O%'#375?
É Ëè !# Ê Í@Ë§B1f@���-�,SI%')/#w0�EA��|F#3;6%A?
;3�,+�?A ���#3EF#3����#3EF#�*��¿~z !+� ¨�O~i*$ !���2?A#6EFNh !;6#5ST�,E1�OgPl:yÙ*$+���%A)�#5f�EA*,+�?'*$;6%' ���+�QIEF�P;6#3?F?A !+/=�*,0P�
0��� !;n*�%' !�,+(�o*nL�#6E�?O%�*,+���*,EA�9�,SVbMgP��BWfZ)�#c~z !+/ }�O~z*, !�/*,0�0��� !;n*�%' !�,+w�@*,?� !750��!#679#6+\%'#3�(%A)�EA���/=�)
%a����EF���/%A#3?3¥x��+�#-��?F#3� © �¢åD�h%'#6+���#3�.G@*,+�#��P%A#3+�?F !��+¤�,S4%A)�# © �!*,+�=���*,=�#9%A�t !+�;6�!���/#�;3��+h�
?F%AEA��;<%'?:ST��E:?OLP+/;�)�EA��+/����?1 !+\%'#6EF%�*$?A"�;6��797>��+� !;3*$%' ���+[Gq�4)� !��#w%')�#(�$%')�#6E:��?A#6��fJb:QkbwBXfZ)�#
feE'*,+�?A*,;6%A !��+¤QREF�P;6#3?A?F !+�=t?OLh?F%'#67¦�d*,?(;3EF#n*$%A#3�¤]\L��4EF �%A !+�=t*iU�b&fJbMg�?A02#3;6 ��K;3*$%' ���+� �+�*
?F%aLh��#1;6��7w]� �+� !+/=(EA#3?F����EF;3#<����EA �#3+\%'#6�i*$+��z?O%�*$%A#<����EA �#3+\%'#6�z?O%aLP��#3?J*,+���%')/#3+8��?A �+�=vfJbMQkb %A�
;3�,790� ��!#� !+\%A� © BkfZ)�#���]�?F#3EON,*�%' !�,+�?9�$S:%')�#zEA#3?F#n*,EF;�)�#3EF?- !+�;6�!���/#3�ÿ%A)�#i �790/EA#3?F?A ���+ÿ%A)K*$%nG
�4)� ��!#4Ueb&fJb1gw�d*,?k��#3���}��?A�� }%'#3�(%A�10/EA�h����;3 �+�=M?F%AEA��;<%'��EF#3��?F0^#6;3 ���;n*$%A !��+�?R�$S[�o*$EA=�#@?OLh?F%'#679?6G
�K*$%'*x%aLh0^#v?A02#3;6 ��K;3*$%' ���+t��?F !+�=-m © fd�¢bMy`åÈ�d*,?M�o*,]2��EA �����?`*,+�� �� ��t+��,%M?A�/0�0^�,EF%:%')/#wST���!�
E'*$+�=�#M�,S��K*$%�*w%aLh02#3?JEA#3uW�� �EA#6�[B

� �Z� � �|���¿�ÕÔ �>Ö����|�¿% ×  
�]�
 u�*Ø��_� §�¼U¢+¤·®bÙ�»¿»+®UF°!¸6¢+¤·¶�¼¹gÏ ¯±»¿²0¤�¯�¤2½�¼UºJ½?© ¥�§¨¡�§ª©
{M*,ET|F�$%')[�¾? ¹YÊ�Ê «�0K*,02#3E��� �?A;6��?A?F#3?8*¤U�b&fJbMgÿ%'�h����?A#6%�;n*,���!#3��U�b:å�ËÕåÙ%A)K*$%-?F��0�02��EF%A?�*
+W��7w]2#3Ez�,Sv*,;<%' �Nh }%' !#6?3G&?F��;�)ý*,?8#3�� }%' �+�=�G&N�#6EA }S�LP �+�=ÿ*,+��æ?F !7w���!*$%' �+�=¤Ueb&fJb1gÕ?A02#3;3 }�K;n*��
%' ���+�?åÉ {1p@r Ê «@Ë�BÿfZ)�#�%'�h���!?F#6%9*,�!?F�  !+�;6�!����#6?(%a�d��;3��750� !��#3EF?wST��Ev;3EA#3*$%' �+�= ©  !750��!#679#6+P�
%�*�%' !�,+�?I�,SX?A02#3;6 ��K;3*$%' ���+�?6BRfZ)�#`�KEF?F%�;3��750� ��!#3EI �?�]K*$?A#3�x��+x�� �EA#6;6%�;3�h��#c=�#6+�#3EA*$%' ���+[GWE'*�%')�#6E
%')�*,+z%A)�#H;6EA#3*$%' ���+z�$SR*,+z !+\%'#6EA75#3�� !*$%'#:EF#30�EF#3?A#6+\%�*$%A !��+[G^*,+��8%')�#H*,�/%A)���EF?`;6�o*, �7â%')�*$%4%')� �?
]K*,?F !?v*,���!�Y�4?(�� �EA#3;<%v;3��750� ��o*$%A !��+��,ScuW�� }%'#�;3�,790���#<��U�b&fJbMg�;3��+/?F%'EF��;6%A?x*�%5%A)�#-;3�,?F%5�,S
75��EA#:EF��+P��%A !75#&?A�/0�0^�,EF%nBkfZ)�#1?A#6;3��+��z;3��750� ��!#3E�ST���!�����4?@*575��EA#:;6��+\N�#6+W%A !��+�*,�[%'#6;�)�+� !uW��#$G
EA#6uW�� !EF !+�=@%A)�#kU�b&fJbMg&?A02#3;6 ��K;3*$%' ���+:%'�4]^#�%AE'*,+/?FST��EF79#6�1 �+\%'�4*Z+�#6%a����EF":�,Sh;3��757w��+� �;n*$%A !+�=



Ü|{m}�~cß�à �ÅÄ¹� ~ � à>Æ � Ý 	 áaÇ�Ý �jÈ º$½

�K+� }%'#��a?F%'*$%'#M79*,;�)� �+�#3?Z%')�*$%c79*nL�%')/#3+i]2#M;3��+\N,#3EF%A#3�tEF#3�o*�%' �N,#3�}L�?A �790/��L� �+\%'�5 !750��!#679#6+W%'*��
%' ���+�;3�h��#,B

Ë�*$EA",#6+\%aLP+/# *,+��ïl&��]/�� !?6��? ¹YÊ�Ê Í 0K*,02#3E5��#3?F;3EF !]2#3?-*,+ÿ !+\%'#6EA75#3�� !*$%'#8*,0/0�EA�\*$;�)×%')K*�%
*,;6;3��7579�h�K*$%A#3?(*$�!75��?F%>*,�!�dUeb:fJbMg�;3�,+�?F%AEA��;<%'?5*,+��¤ !750���#375#3+\%'?H#<�h%'#6+���#3�¤�K+� }%'#-?O%�*$%A#
79*,;�)� !+/#>¡�åICRg�~�£R?A02#3;6 ��K;3*$%' ���+�?�É ËÕl Ê Í�Ë�BRfZ)/#3 !EI?O%'E'*�%'#3=$L9?F��0�02��EF%A?kN$*,����#47x*�%';�)� �+�=>*$+��
7w���}%' ¨���d*YL9EA#6+���#:Ñ6N��,��?3G2]��/%J���h#3?Z+��$%c*$;3;3�,7975�P��*$%'#`?A#3��#3;<%' !�,+80/EA#3�/ !;n*�%'#3?6BIfZ)�# © b:UebMg
;3�,790� ��!#6E4%'*,",#6?&*,+�*,+�+��,%'*$%'#6�i?F0^#6;3 ���;n*$%A !��+i*,+�����?F#3?c%A)�#>75#6%A)��h�i���/%A�! �+�#3�8 !+il&��]��� �?3�¾?
¹YÊ�Ê Ú>0K*,02#3Ed%A�w;3EF#n*$%A#M*>?FLh?O%'#37ä !+x%A#3EA75?@�,Se*$�/%'��79*$%'*>*,+��-02��EO%'?rÉ l&��] Ê Ú@Ë�BRfZ)/#:0�EA�h����;��
%' ���+ �,Sd*,�/%'�,7x*$%'*-#3+�?F��EA#6?H%')�*$%1*,�!�D]^#6)K*nNP �����EF?>*,EF#v#3+�;3*,0�?A�/�o*$%A#3�� �+ 0�EA�h;3#6?A?1 !+�?O%�*,+�;6#3?6G
#n*$;�)z�,Se�4)� �;�)8�4 ��!�.]2#:#<�P#6;3�/%A#3��]\L�*(?A �+�=���#&",#6EA+�#6�V%A)�EA#3*,�� !+-%')/#M��+K*,�[ �790���#375#3+\%�*�%' !�,+[B
fZ)�#: �790���#375#3+\%�*�%' !�,+xEA#6�! �#3?@��+-EF��+P��%' !75#c?F��0�02��EF%ZST�,Ed%')�#:02��EO%'?d%A)K*$%40�EF��Nh ���#&?FLh+�;�)/EA��+� ¨�
?'*�%' !�,+�S�*,;3 ��! �%A !#6?IST�,E@ !+\%'#6EO��0�EA�h;3#6?A?Z;3�,797w�/+� !;3*$%' ���+[Bemc?@�4 �%A)�%')�#MUX��Ë *,+��-fJb:Qkbý%A�P����?3G
*,]�?O%'EA*,;6%4�K*�%�*>%aLh0^#6?47w��?F%@]^#M*,+/+��,%�*�%'#3��%A�( !+��/ !;n*�%'#`%A)�#:;3�,EAEA#6?A02��+��� �+�= © ]��� !�}%F�� !+9%aLh02#
�4)� �;�)� !?>�/?A#3�¤ �+�%')�#x !750��!#679#6+W%'*$%' ���+[B�fZ)�# © b:UebMg�EA��+P��%' �79#50�EA�YNh !�/#3?(*i+W��7>]^#6Ew�,S
]��� ���%O�a !+i=\*$%'#6?3GV;n*$�!�!#6�¨Ø�äUÛ�Ý à<ÞAä�� Ø�äUçQâUÞAà�ç ã<GX��?F#3��ST�,E:0�EA�YNh !�� �+�=- !750���#375#3+\%�*$%A !��+z?A#6EFNh !;6#3?
%'�-%A)�#5U�b&fJbMgt?FLh?F%A#378B9�a+�0K*,EO%' !;6���o*$E3G.%A !75#3���/%A?5¡��,S�%A#3+ EA#60�EA#6?A#6+W%A#3�� �+�U�b&fJbMg *,?1*,+
 !+\%A#3EA+�*,�X*,;<%' !�,+$è,£d7>��?F%4]2#:�4EA �%F%'#6+8 �+�%'#6EA75?Z�,Se !+\%'#6E'*,;<%' !�,+�?Z��+-%')�#:=�*$%'#q�9ML�G��¼2Bdbc%')�#6E
#3+\Nh !EF��+�75#3+\%J0^�,EF%'?Z0/EA�YNh !��#M",#<Lh]^�\*$EA�[Gq?A;6EA#6#3+�*$+��z?F�P;�"$#6%`?A#6EFNh !;6#3?3B

m¦EF#3;6#3+\%�0K*$0^#6Ez]\Li��*,?F��79�$%'��#6%i*,��B@�/#3?A;6EA �]^#6?�*ÿ?OLh?F%'#67 ST��E�;3��750� !�� !+�=¤Ueb&fJbMg
#<�P0�EF#3?F?A !�,+�?I !+\%'�&7>����%A }��%A)�EA#3*,��#6�>��]h|F#6;6%R;6�P�/#rÉ �:�`m1Ú Ê ØAË§B�fZ)�#Z*$�/%')��,EA?�;6�o*, �7ý%A)�#@?OLP?O%'#67
?A�/0�0^�,EF%'?�*,��79��?O%V*,����Ueb&fJb1g:;3�,+�?F%AEA��;<%'?3G�*,��%A)�����=�).G�*,?XË�*,EF",#6+W%aLh+�#@*,+��Hl&��]��� �?X !+��� �;n*$%A#,G
���� �+�=�?A�z !+\N����}N�#6?H?F��]�?F%'*,+\%' !*,�REA��+h��%' �79#(?F��0�02��EF%1%'�8)K*,+/���!#v?A�,79#v�,Sk%')�#575��EA#v#3?F�,%'#6EA �;
0K*,EO%'?`�,S�%')/#>Ueb&fJbMgz?FLh+\%�*��^BJfZ)�#wEF#3?A#3*,EA;�)/#3EA?c)K*nN�#w;6EA#n*�%'#3��*902��EF%'*,]��!#M%')/EA#n*$�i�! �]�E'*$EFL
¡§QRf4Ue£@�4)� !;�)t*$�!�!�Y�4?Z%')/#3 !E4EF��+P��%A !75#&%'�9]^#1 !750��!#679#6+\%'#3����+i*9+W��7w]2#3EJ�,SD0��o*$%FST��EA75?1¡§*�%
%')/#M%A !75#c%')/#10�*,0^#6EZ�@*,?Z�4EF �%A%A#3+�%')�#6?A#M�d#6EA#1EA#6?F%'EF !;<%'#3��%'�5_`y`�*�ýN$*,EA �#6%' �#3?'£<B

�a+�%A)�#q��*,?A�/79�,%A�-#6%H*,�§B.?F%A���/L,Ge%A)�#vUeb:fJbMgt?A02#3;6 ��K;3*$%' ���+  !?:79*,0�02#3��%'�8*-?A#6EA �#3?M�,S
%')/EA#n*$��?3G�?A��;�)�%A)K*$%1#n*$;�)�*,;6%A !��+h�a0�EF#6�/�P#3��?A#6uh�/#3+�;6#�;3��EFEA#6?A02��+���?1%'�z*8?F !+�=���#(%')�EF#n*,�[Bxm
?A)�*,EA#6���K*$%'*H*,EF#n*1 !?R%')�#6+���?F#3�xST��EI �+W%A#3EA*,;6%A !��+�?k]2#6%a��#3#3+�%A)�#3?F#`%A)�EA#3*,��?I%'�> �+��� �;n*$%A#4�4)/#3+
%')/EA#n*$��?@?A)/�����!�x?F%�*$EF%nGP?F%A��0-��Ek��#3?O%'EA�YL9%')�#679?F#3��N,#3?6B�CK��E�#<�/*,750��!#$Gh%A)�#c]2#3)�*YNh �����E@#��/0/EA#3?¢�
?A ���+5;3��+�?F !?O%' !+/=>�,S.��+�#J#<�P0�EA#6?A?F !��+-#6+K*,]��� !+�=1*,+��$%')�#6E&¡T#3=�BL�5NLN�#P£I�������!�5]2#c;3�,790� ��!#6�9*$?
%a���5%A)�EA#3*,��?3Gq��+/#1#3*,;�)�ST��EZ#<�P0�EF#3?A?F !��+/?1�-*,+/��#qGq*,+/�i*(?A)�*,EA#6�i�K*$%'*v*,EA#3*v�4)� �;�)z0/EA�h;3#3?F?
�(�d�,���!�5�4EA �%A#J%A�H�4)�#6+- �%k;3�,790���#6%A#3?3B�QIEF�P;6#3?F?6#(�d���/�!�x+/�,%d;6��7579#6+�;3#`��+\%' !�q }%�?F#3#6?d%')K*�%
0�EF�P;6#3?A?0�8)K*,?:;6��790/�!#6%A#3�[BHb&+t%')�#(�$%')�#6E&)K*,+��.GV*�;�)��� !;6#(��02#3E'*�%'��Ev¡T#3=�B=�Û(*)~#/£`���������
EA#6?A���}%I !+(%a���1%A)�EA#3*,��?3GW]��P%��,+�;3#4��+�#@%A)�EA#3*,�5;3��7579#6+�;3#6�[G\%')�#4�,%A)�#3E����������v��#3?O%'EA�YLv }%'?A#6��S¢B
fZ)�#-%'#3*,7 )�*YN,#8*,�!?F�t��#6N,#3�!�,0^#6�×*,+¤ �+W%A#3EF79#6�� o*$%A#xST��EF7x*,�� !?F7 ¡�;n*$�!�!#6��m:g/U-Ü,C�£H��?A#6��ST�,E
;3�,790� ��! �+�=>m © fýb:y`å×m&l&fZ?4 !+\%A� © ;3�h��#,B

��*,?A�/79�,%A��#6%(*,��BV)K*nN�#-#<N$*,�!�K*�%'#3��%')�#�02#3EOST��EA79*,+�;6#��,SZ%A)�#�;3�h��#�0/EA�h����;3#6��]\L�%A)�#3 �E
%'�h���4�4 �%A)ï;3�h��#�0�EF�P���/;3#3�è]\L�]2�,%A)�%')�# © b:UebMg�;3��750� !��#3E9*,+���%A)�#�fJb:Qkbç;3�,790� ��!#6E3B
fZ)�#<Lt0^�, !+\%:���/%c%')K*$%:%A)�#3 �Ec%'�h���D*,+�� © b:U�bMg�]2�,%')tEF#6%�*$ !+�S�*, �EA+�#6?A?&�4)�#6+�;6��790/ !�! �+�=9*,+



Ü|{m}�~cß�à �ÅÄ¹� ~ � à>Æ � Ý 	 áaÇ�Ý �jÈ º�Í

*,�}%'#3EF+K*$%A �N�#d#<�P#3;6�/%' ���+v#<�P0�EA#6?A?F !��+i¡�?F��;�)x*$?��Û(*)Ý#+(*)À%Þ(*)ÛßLßLßO£�G\�4)� !��#dfJb:QkbÈ*,�}�@*nLh?
?A#6�!#6;6%'?:%A)�#(�KEA?O%M#<�P0�EA#6?A?F !��+[Bvm`;3;3�,EA�� �+�=�%'�-%')/#3 !E&%'*,]���#3?:�,SkEA#6?A���}%'?6GV%A)�#3 �Ec%'�h����0/EA�h����;3#6?
;3�h��# �4)� !;�)È#<�P#3;6�/%'#6?t*$%8�!#3*,?F%�%a�4 �;3#�*,?�uh�/ !;�"W��LÕ*,?�%')�*$%80�EA�h����;6#3�æ]\L © b:Ueb1g2G`*$+��
*,EF����+�� ¹ Ú�à/º,ÚZ%' �79#6?e*,?DuW�� �;�"h�}L1*,?�%A)K*$%�0�EA�h����;6#3�w]\L1fJb:Qkb(B��J����#6N,#3E6GW%A)� !?V02#3EOST��EA79*,+�;6#
*,�/N$*,+\%'*,=�#x�YN,#3E © b:UebMg� !?1+��,%w79*, �+W%'*, !+/#3�� !+�%A)�#�0�EF#3?F#3+�;6#-�,S4;3��+/?F%'EA*, !+\%A?-¡�75�h��#3���!#3�
 !+¤Ueb&fJbMg���?A �+�=�%')/#-0K*,E'*$�!�!#6���,0^#6E'*$%A��E3G n�n £<B�CK��EF%A)�#3EF79��EF#,GREF#3+���#:Ñ6N,����?9*,EA#�75�h��#3���!#3�
��?F !+�=5?A)K*$EA#3�i79#679��EOL�GK?F�9%')/#>*,0/0��! �;n*,]� ��! }%aL9�$S ��*,?F��79�$%'���¾?J%A�P�,�[%'�v%')�#1 !750��!#679#6+\%�*$%A !��+
�,S��� !?O%'EF !]��/%A#3��?FLh?O%'#375?J !?Z�! �79 }%'#6�[B

mc7>L,�,%v¡_É m`7>L Ê «ÒËo£J��#6?A;6EA !]2#3?`�d��EF"z�,+t*,+� �790���#375#3+\%�*�%' !�,+-7x*,0/0� !+�=xUeb:fJbMg8%A�x%')/#
b&;3;3*,7 �!*,+�=���*,=�#�¡§*��!*,+�=��K*$=�#z�/?A#3�è]\L�%')�#��a+/79��?5%'EA*,+�?A0/�/%'#6E�£<Bæ�`#�02�� !+\%A?x���/%9%')K*�%
b&;3;3*,7zG^]^#6 !+�=9]K*,?F#3� ��+ © g/QeG.)K*$?&;3��+/?F%'EF��;6%A?:?A��;�)�*,?J%a�d�����d*YLi?FLh+�;�)�EF��+� �?'*$%A !��+i�4)/ !;�)
?A �790/�! �S�LH%')�#c7x*,0/0� !+�=MSTEA�,7âUeb&fJbMg^BP�`�Y�d#<N�#6E3G�%')/#cN�#6EA?A ���+��,S�b&;6;n*,7Ù*nN$*, !�!*,]��!#4 �+ ¹YÊ�Ê «
)K*,�ÿN�#3EOLÿST#<���K*$%'*�%aLh0^#6?-*,+��×+���?F��0�02��EF%9ST��E9��*$%�*�?F%'EF��;6%A��EA#6?3G4�! �79 }%' �+�=�%')�#z��0/%A !��+�?
ST��E&79*,0�0/ !+�=xSTEF��7�Ueb&fJbMg�m&l&fZ?3BHmc7>L,�,%M��#6?A;3EF !]2#3?1*�+W��7w]2#3E:�,Sk?F7x*,���D;3*,?A#(?O%'���� �#3?6G
?A�/;�)�*,?1*�ST���!��*,����#6E3Ge*,+�����#375��+�?O%'EA*$%'#6?1)/����%')�#<Lt7x*nLt]2#(?A02#3;6 ��K#6��*,+/��N$*,�� !�K*$%A#3�t �+
Ueb&fJb1g2Gq%A)�#3+i !750��!#679#6+W%A#3�� !+ib&;3;3*,7zBdmc7>L,�,%c;6��+�;6�!����#6?`%A)K*$%cb&;3;n*$7�)�*,?`�/E'*n�4]K*,;�"W?
%')�*$%nGq �SD�YN�#3EF;3��75#,Gq�������!�879*,",#1 �%`*,+i*$%A%AE'*,;<%' �N,#M !750��!#679#6+W%'*$%' ���+-�o*$+�=��K*,=,#&ST��EcUeb&fJbMg
?A02#3;6 ��K;3*$%' ���+�?6B

��%@?F)���������]^#`+��,%A#3��%')�*$%d75��?O%ZUeb&fJb1g5��0^#6E'*$%A��EA?k%'EA*,+�?A�!*$%'#J !+\%A�>;3�h��#` !+�*HEA#3�!*$%' }N�#6��L
?F%AE'*, �=�)\%AST��EO�@*$EA�>S�*,?F)� !�,+[G$�4 }%')>%A)�#@#<�P;6#30/%A !��+(�,Sq0�*,E'*,���!#6�\;3��750^�,?A �%A !��+.BefZ)/#d�@*nL> !+H�4)/ !;�)
0K*,EA*,�!��#3�h;3��7502��?A }%' !�,+w !?R��#<�K+�#6�9 �+vU�b&fJbMgv*,?A?F��79#6?I;3#3+\%AE'*,�K;6��+�;3�/EAEA#6+�;6Lv;6��+\%'EF����G,�4)/ !;�)
���h#3?`+��,%`#<�P !?O%c �+z%')/#H+��,EA79*,�V;n*,?F#>�,SR�/ !?F%AEA �]��/%'#6�z �790/�!#375#3+\%'*$%' ���+[B@åI*,;�)i�,S�%')/#H �790���#<�
75#3+\%�*$%A !��+8*,0/0�EA�\*$;�)�#3?`��#3?F;3EA �]^#6�t*,]2�YN�#1)K*,?c �+\N����}N�#3�z?A��75#M?A�����/%' ���+-%'�5%')�#10�EA�,]��!#67��,S
 !750���#375#3+\%' �+�=z0�*,E'*,���!#6��;6��7902��?F �%' ���+[BtCK��E>#<�/*,750��!#$G\��*,?A��75�,%A����?>=�EA���/0���?A#6�ÿ*�?F)K*,EF#3�
�K*$%'*v*,EA#3*5*$+���;3��+�?F !��#6E'*,]/�!#:EA�/+P��%A !75#c?A�/0�0^�,EF%4%'�(;3*$%'#6E4ST�,E@ !+\%'#6E'*,;<%' ���+�?Z]2#6%a��#3#3+z0K*,EA*,�}�
�!#6��0�EF�P;6#3?A?F#3?6B5Ë�*,EA"$#3+\%aLh+�#9*,+���l&��]��� �?: !750��!#679#6+W%A#3� Ueb&fJbMgt?F0^#6;3 }�K;n*$%A !��+/?: !+t%'#6EA75?
�,SI;6��797>��+� !;3*$%' �+�=9��+� �%A#>?F%'*$%'#(79*,;�)� �+�#3?6GX*,?&�/ !�t{M*,E�|F�,%')[B:m?A �79 ��o*,EJ*,0�0/EA�\*,;�)t �?&��?F#3�
 !+9%')� �?d%')�#6?A �?3GK*,�}%')��,��=�)x%A)�#:79#<%')��h��������=,Lv��#6?A;6EA !]2#3��)�#6EA#:���h#3?d+��,%4*,���!�Y�ïST��E�7w����%A }���@*nL
EA#6+���#:Ñ6N��,��?(¡T?A#3#1?A#6;6%A !��+8«/B�«\£<B

 u�*Ø���  §¤£X¥Å¤·¸e¼G¢ § ®gº0¤2½u¼¹°Q¼jºJF½ °³½?¦ ¥�§¨¡�§ª©
b&]h|F#3;<%F����EA �#3+\%'#6��*,+�*,��Lh?A �?:*,+�����#6?A !=,+×¡§bMbJm>Ü$lM£`)K*,?M#6N,����N,#3���YN�#3EM%')/#(�o*,?O%:%a�d#6+W%aL\����N�#
L�#3*,EA?1%'�8�P;6;3��0\L�*�;3#3+\%AE'*,�k0^�,?A �%A !��+  �+�75�P�/#3EA+�?A�$S�%a�@*,EF#9#6+�=� �+�#3#6EA !+/=�B�p@*$?A#3����+�%A)�EA#6#
ST��+���*,79#6+\%�*,��0�EA �+�;3 �0��!#6?0 #6+�;n*$0�?A���!*$%' ���+[G� �+�)�#6EA �%'*,+�;6#�*,+���02���}LP75��EF0�)� !?F7Þ ��]h|F#6;6%O�
��EF !#3+\%'*$%' ���+¼¡§b1bM£v���.#6EA?x%A)�#iS�*,;6 !�� �%aL��,SM�/#3;3�,7902��?A �+�=�%A)�#z����EA"ÿ+�#3#6��#3�ï%A����#6N,#3����0è*
?FLh?O%'#378G/%A��=�#6%A)�#3Ek�4 �%A)�=�EA#3*$%'#6Ed;6�P��#cEA��]��/?F%'+/#3?A?4*$+��-7x*$ !+\%�*, �+K*,]� ��! }%aLH%A)K*,+�;6��+\N�#3+\%A !��+K*$�
?F%AEA��;<%'��EF#3�80�EA�,=�E'*,7575 !+�=1%'#3;�)/+� !uW��#6?3B��`�Y�d#<N�#6E3G2Ueb:fJbMgx�d*,?Z��#6N,#3����0^#6�z]2#6ST�,EA#:��]h|F#6;6%O�
��EF !#3+\%'*$%' ���+t)K*,��EA#n*$;�)�#3�� �%'?:;6��EAEF#3+\%(*$?A;3#6+��K*,+/;6L�GD*,+���?A�8%')�#(ST��EF7x*,�D��#3?F;3EA �0/%' ���+t%'#6;�)P�
+� �uh�/#1�/�P#6?J+/�,%4 !+�;6�!���/#:#<�P0��! �;3 }%Z?A��0/0^��EO%4ST��EZ��]h|F#6;6%F����EA �#3+\%�*�%' !�,+[B



Ü|{m}�~cß�à �ÅÄ¹� ~ � à>Æ � Ý 	 áaÇ�Ý �jÈ º,Ø

Ë�#6=�+�#6E@�� !?O%' �+�=��� �?A)�#6?�]2#6%a��#3#6+�%A)�EA#6#c��#6N�#6�!?��,SV*,���,0/%' ���+x�,S[��]h|F#3;<%F����EA �#3+\%'#6��;3��+/;3#30P%'?
 !+¤*��!*,+�=���*,=�# É Ë�#6= É ØÒË§BÀºy×�á^ØZæ�ç�ªJ×ZÚAã�Øyd��o*$+�=��K*,=,#3?(?A�/0�0^�,EF%v��]h|F#6;6%A?3j@0�EF��=�EA*,7 #6�!#375#3+\%A?
�4)���?F#9 �+\%'#3EF+K*,��?O%'EF��;6%A��EA#6?>*,EF#�Ø�äeæïÚ�âUã�ßIeøÚÜçÿØyd,Bwâ�eøÚAãZã{ªJ×ZÚAã�Øyd��o*,+/=��K*,=�#6?M*,���� }%' ���+K*,����L8?A��0h�
02��EF%�;3�!*,?A?F#3?3G��4)/ !;�)wEF#30�EF#3?A#6+\%R%')�#�;3��7579�,+H;�)K*$E'*,;<%'#3EF !?O%' !;6?��,Sq*J;3�����!#6;6%' ���+1�,Sq��]h|F#6;6%'?Z¡T%')/#
EA#6�o*$%A !��+/?A)� �0x]2#6%a��#3#3+�;6�o*,?F?A#3?@*,+��-��]h|F#6;6%A?Z !?d�$S�%'#3+x��#3?F;3EA �]^#6��*,?+Ý ä¹ã�çoÚÜäUçNÝzÚÜçzÝoÞAäKGW�4)�#3EF#M*,+
��]h|F#6;6%v �+�?F%'*,+\%' o*�%'#3?w*�;3�o*$?A?�£�B~ºy×�á^ØZæ�ç�ªïÞAàCÝoØ�äUçÿØyd��!*,+�=���*,=�#3?>*,���� }%' ���+K*,����Lt?F��0�02��EF%v �+�)�#3EF }�
%�*$+�;3#$GV�4)/#3EA#6]\L ��+�#(;3�!*,?A?:;3*,+  !+�)/#3EA }%&?F��79#(�$Sd }%'?&;�)K*$E'*,;<%'#3EF !?O%' !;6?&STEA��7�*�0K*,EF#3+\%1;3�o*$?A?3B
�4����"W !+ùÉ �J�/� Ê ºAË�*,+�� © ��?A*,;�">#<%k*,��B*É © �cg Ê ÚÒË���#6?A;6EA !]2#Z)��Y�¤%')�#Z?O%'EF��;6%A��EA#Z�,S2Ueb&fJbMgw0�EA�$�
;3#6?A?F#3?3G^�4)� !;�)z;n*,+z !+\%'#6E'*,;<%c��+/��L-�4 �%A)z�$%')�#6E`0�EF�P;6#3?F?A#3?`%')�EF����=�)z��#6�K+/#3��=\*�%'#3?6G^?F��0�02��EF%A?
#3+/;n*,0�?F���o*�%' !�,+[BJCq�/EF%')/#3EA75��EF#,GK%')�#H !+�?O%�*,+\%A o*$%A !��+��,SIUeb&fJbMgz0�EF�P;6#3?A?F#3?&�4 }%')i0�*,E'*,75#6%A#3EF?
79*YL�]^#8EA#6=\*,EA�/#3�ï*,?v?F��0�02��EF%9ST��Ev;3�o*$?A?A#6?3BïfZ)W��?6G4U�b&fJbMg�79*nL�]2#zEF#3=\*,EF��#3�×*,?5]^�,%A)
��]h|F#6;6%O�a]K*,?F#3�8*,+���;6�o*,?F?O�a]�*,?A#6�[BI�`�Y��#6N�#6E3G2*,?d��#:?A)�*,�!�^?A#3#$GqUeb:fJbMgx���h#3?d+��,%4*,�/#3uW�K*$%A#3��L
?A�/0�0^�,EF%J !+�)/#3EA }%�*,+/;3#,G�*,+��8?A�v;n*,+/+��,%J]^#MEF#3=\*,EF��#3�z*,?4��]h|F#6;6%O�a��EF !#3+\%A#3�[B

pd#6ST�,EA#c;6��+�?F !��#6EA !+/=>)��Y�ÈUeb:fJbMg5S�*$ !�!?R%A�>?A�/0�0^�,EF%@ �+�)�#6EA �%'*,+�;6#` �+x �%A?�0/EA#3?F#3+\%ZST��EF7zGW �%
 !?` !750^�,EF%�*$+W%J%'�-;6�o*,EF �S�L-�4)K*�%: !?`79#3*,+\%:]\Li%')/#>%'#6EA7¾�» �+�)�#3EF �%'*,+�;3#$��B1gh��79#w*,�/%')/��EA?&)�*YN,#
��#6?A;3EF !]2#3�� �+�)�#3EF �%'*,+�;3#x*,?(*i=,#3+�#6E'*,�� !?'*�%' !�,+pÜ$?A02#3;6 o*,�� !?A*$%' ���+t)� !#6E'*,EF;�)\L�GI*,���!�Y�4 !+�=8?A02#3;6 o*,�� }�
?'*�%' !�,+�?M !+t�4)� !;�)� !+�)/#3EA }%'#6��ST#3*$%'��EF#3?H*,EA# &A*$����#3�.G�75�P�/ ��K#6�[GV��E:#6N,#3+�)� �����#6+j'-ÈYBxb&%A)�#3EF?
)K*nN�#M]2#3#6+z75��EA#c?F%'EF !;<%Z !+-�� !75 �%' �+�=M%')�#&�d*nL- !+��4)� �;�)z �+�)�#6EA �%A#3��ST#3*$%'��EF#3?Z;3*,+�]^#&%AEA#n*�%'#3�.¥
&FmÙST#n*$%A��EA#9?A)����/�!��+/#6N�#6E(]^#5�YN�#6EAEA �����#6+�?A�i%A)K*$%w }%1 !?> �+�;3�,+�?A �?F%'#6+\%>�4 �%A)�%A)�#x?F !=�+K*�%'��EF#
��E(?F#379*,+\%' !;6?(�,SJ%')�#-��EF !=� �+K*,�k !+�)/#3EA }%'#6��ST#n*$%A��EA#$B4' Ì �a+�%')�#-ST�����!�Y�4 !+/=i�� �?A;3�/?A?A ���+[Gk�1�4 ��!�
ST�����!�Y�ÿ�J���/"h �+9 �+9EF#30��!*,;3 �+�=:%')�#4���P��?F#@%'#6EA7 �� !+�)�#6EA }%�*,+�;6#,�\]\L(%')/#4%A#3EF7�ã�ßj×�ç��Câ6Ý äG	,BDmè%aLh02#
ãH !?4*v?A��]P%aLP02#1�,SR*w%aLh0^#
çZ��+��}L� }SF�kãH?'*$%A !?FS�*$;6%'�,EA !�}Lx?F��]�?O%' �%A�/%'#6?JST�,E¿çZ !+8*,+8#3+\Nh !EA�,+�79#6+\%
#<�P02#3;<%' !+/=Ïç���B-��%1?F)���������]2#5+/�,%'#6��)��Y��#6N�#6E>%')�*$%> �7902��EO%�*,+\%M��]h|F#6;6%O�a��EF !#3+\%A#3���!*,+�=���*,=�#3?
?A�/;�)�*$? ©ZªMª *,�!?F�x?A�/0�0^�,EF%:?F0^#6;3 o*$�! !?A*$%' ���+� !+8�4)� !;�)t �+�)�#3EF �%A#3�zST#3*$%'�/EA#3?&*,EA#H79�h�� ���#3�i�,E
)� �����#3+.B

~i*nLhE3�¾? ¹YÊ,É�Ê 0K*,02#3E
É¾~i*nL É�Ê ËR�� !+�"W?:?A�/]/%aLh0� !+�=-�4 }%')t%')�#(#��h%'#3+/?A !�,+�¡��9�9/£&EA#6�o*$%A !��+t*$?
?A#6#3+� �+�pdEF !+�"W?F7x*ÏÉ¾pZg/g É ÛAË§B�fZ)K*$%w �?3GD*,+���]W|F#3;6%H%aLh0^#m�jã!G�EA#60�EA#6?A#6+W%A#3�¤]\L�*z]2#3)K*nNh !���/E
#<�P0�EF#3?F?A !�,+åä0ã!G� !?H*i?A�/]P��%aLh02#��,S4��]h|F#6;6%w%aLh02#P�1GDEF#30�EF#3?A#6+\%'#3��]\L�]2#3)�*YNh �����E>#��P0�EA#6?A?A ���+
ävG2 }SR*,+\L8#6N,#3+\%&?F#3uW��#6+�;3#w�4)� �;�)� !?J*,���!�Y��#3�i]\L/ä® !?`*,��?A�9*,�!������#3�8]\L/ä0ã!G^*$+���*,+\L8#6N,#3+\%
?A#6uW��#3+�;6#(EA#<ST��?A#6��]\L!ä>ã.;3*,+�*$�!?A�5]2#>EA#<ST��?A#6��]\L!ävBæ¬ir: �N,#3+�*57x*$0�0� !+/=9]2#6%a��#3#6+t��]h|F#3;<%
��02#3EA*$%' ���+�?1*,+���=��K*,EF��#3��;�)��� !;6#9 �+�Ueb&fJbMg^Ge?A��]/%aLh0� �+�=�¡T��E1#<�h%'#6+�?A ���+q£:;3��EFEA#3?F0^�,+���?H%A�
*,���/ !+�=9#<�h%'EA*x=��K*,EF��#3�i;�)��� !;6#3?6B&�`�Y��#6N,#3E3G[�4)/#3+t#<�h%AE'*x;�)��, !;3#6?:*,EF#w*,���/#3�[G^ �%` !750^��EO%�*,+\%
%')�*$%4+���+P����#6%A#3EF79 �+� !?F7ä !?Z+/�,%J*,�!?F�5*,����#6�[BIfZ)K*$%J !?6G�=� �N,#3+z*(0�EA�h;3#6?A?J?A",#6�!#<%'��+[¥
íïW^DJD � `^`�nPt�5 � `^`:7r¸<;>=@?A1�B�D!h@E:SðïW^DJD�Ã·p@v]wA1�p@B�t�D0R21�3úS 5 Ã � X6fU7AEÿ;>=@?A1CB:D�¸�G�S² ôût@KMLûOND_381CRNK8`�qALNt@K8?yK8Lsik`:ONv�1C38KMLzDïl�K4q¿bspALo1�n*��1CqAlmóÅ1�Kj5cbeóÅ7AEÿ; 1�L�ç�Óù?@Oo`�n0DïLNL�èaéZêEëìéhí�îðï\ñ$K4i*1CqÒly`�qA34xK4iÍçg1:þòè n0`�q@ik`�OovuLeRo`kñu=A1CqAlmwÒþsRoOo1:n0D_Lï÷�ñ³þ óùRNOP1�n0DïL_÷uè³þÿS



Ü|{m}�~cß�à �ÅÄ¹� ~ � à>Æ � Ý 	 áaÇ�Ý �jÈ º�Û

Îe³�´X·�ÂhÄnÄ Q ¹ É =\*�%'#3?JË�¥ ±V´[Â Ô ¸T² ¥
* ¹ jK*\ºPj�Q ¹
] ¹ j�]qºPjqQ ¹

Âh±eµ2Îe³�´X·
Q ¹ ;3*,+-]2#:#<�h%'#6+���#3�8]\Lx%A)�#:?A#6uh�/#3+�;6#�(*)��J]ò�ð��`���[�]�Gq]��/%4+/�,%Z]\Lx%A)�#:?A#6uh�/#3+�;6#�(*)���]ò�

�Jt��f[^]�BÌfZ)/#�0�EA�h;3#6?A?m[�] *,��EA#n*$�/L¤ !+�;6�!���/#3?9*�?A#6uh�/#3+�;6#��4)���?A#i !+� }%' o*$�Z*,;6%A !��+� !?A��]\GZ?F�
*,���/ !+�=�%')�#9+�#6��]2#3)�*YNh �����Ec(�)���]��*�St���[^]-����������*,�/��+���+h�a��#<%'#3EF79 �+� !?F7zB9fZ)�#x#��h%'#3+/��#3�
[^]H�d�,���!�8]^#H*,]���#:%'�5?FLh+�;�)�EF��+� !?F#>�4 �%A)'��]�G2*,+��8%')�#6+i+���+h�a��#<%'#3EF79 �+� !?O%' �;n*,����L5#3 }%')�#6EJ�R�.#6E
�S`��f[^]>��El�Jt���[^]\B

mc?� }%x?O%�*,+/��?3GJUeb&fJb1g����P#6?x+��$%�0�EF��Nh ���#i?F��0�02��EF%9ST��E9?F��]/%aLh0� �+�=¤*,?x0/EA#3?F#3+\%'#6�è]WL
~i*nLhE3G^*,+���)/#H?F��=�=�#6?F%'?&*,+i#��P%A#3+�?F !��+z%'�9U�b&fJbMgz?OLP+\%'*��i%A)K*$%J;3�,���!�z]^#1#<�P0K*,+/��#3�t]\Lz*
0�EF#3;3�,790� ��!#6E[%'�4LP �#3���1?O%�*,+/�K*,EA�>Ueb:fJbMg^B��J !?V0�EA�,0^��?F#3�H#<�h%'#6+�?A ���+H���������>��#<�K+�#k?A��]/%aLh0� �+�=
��?F !+�=(%')/#1?OLh+W%'*��^¥

Îe³�´X·�ÂhÄnÄ #3+�)K*$+�;3#6� 0�EF !+\%'#6E ¹ ¸�Ä 0/EA !+\%A#3E ¹ É 0�EJËa¡T !�[¥¾?A�,��EA;6#  !�[G�?6¥�?O%�*$%A#Y£
�4 �%A)
É ?1�0�EF#n*,�PLÅË CÈ0�E3�¾�! �+�# ST#6#3�[�¾ !�.jK#3+�)K*$+�;3#6� 0�EF !+\%'#6E ¹ É 0�EJËa¡T !�[G�?'£

fZ)� !?x+�#6�?FLh+\%�*��ï !+��� �;n*$%A#3?5%')K*$%x%')�#t0�EF�P;6#3?F?���WLOS�RWY����QIoR�IV6èDWGJ��V^]�)K*$?�%')�#�?A*,75#
=\*$%A#H�� !?O%c*$+���0K*,EA*,75#6%'#6E`�� !?O%c*$?j�IVgè�WGJ��V=]\G[*,+��z%A)�#>?A*,75#>]2#3)K*nNh !���/E`]��P%& !+/;3�!�/�� !+�=v%')/#
*,���/ �%' ���+K*,�^;�)��� �;3#M�,Se%')�#M?A02#3;6 ��K#6�z�� !+�#$B

~i*nLhE3�¾?-?A��=�=,#3?F%A#3�ï#��P%A#3+�?F !��+�%A��Ueb&fJbMg× !?v%'#3+\%'*$%' }N�#t*,+/�[GZ !+ÿ7>L¤NP �#6�MG4+��,%5ST������L
��#<N�#3����02#3�[B��a+¤?A#3;<%' ���+×«PB»Ø/B¾½ �>#��/0/�o*, �+�)/���ã~i*nLhE3�¾?9?F��=�=�#6?F%' ���+�7x*nL�]2#���#6N,#3����0^#6��%A�
ST��EF7�*v79��EF#&02����#3EOST���V#<�P0�EF#3?A?F !��+z�,S� !+�)�#6EA }%�*,+�;6#: !+8Ueb&fJb1g2B

Q�#6EA)K*,0/?�%')�#z79��?O%x �7902��EO%�*,+\%50K*,02#3E9�� !?F;3��?F?A !+/=�%')�#iEA#3�!*$%' ���+�?F)� !0�]^#<%a�d#6#3+è��]h|F#6;6%O�
��EF !#3+\%'*$%' ���+t*,+���Ueb&fJb1g� �?c%')K*�%M]WLt�J���/"h �+ É¾�4��� Ê º@Ë�B(�4����"W �+�?F0��! }%'?&)/ !?:�� �?A;3�/?A?A ���+ �,S
 !+/)�#3EF �%�*$+�;3#1 !+\%'�v%a����0K*,EO%'?3BJCD �EA?O%nGq)�#>#6?F%'*,]��! �?A)�#6?`%A)�#H�d*nLz �+z�4)� �;�)�?A�/]/%aLh0� !+�=x7x*nL�]2#
#<�P0�EF#3?F?A#3�x !+(Ueb&fJbMg^GW*,+��w%A)�#4;3��+��/ �%' ���+�?�?A��]/%aLh0� �+�=1 !750^��?F#3?��,+v%A)�#Z0�EF�P;6#3?A?F#3?I !+\N,����N,#3�
 !+¤*$+� !+�)�#6EA }%�*,+�;6#�)� �#3E'*$EA;�)\L�B¤gh#3;3�,+��[Gk)�#-?A��=,=�#3?O%'?5*�+�#6�äUeb&fJb1g�0�EF !75 �%A �N�#90�EA�h;3#6?A?6G
���IM�xqGK�4)� �;�)8�4 ��!�.?F��0�02��EF%JEF#3;3�/EA?A }N�#10�EA�h;3#6?A?J !+\N��h;n*�%' !�,+�?Z !+�?A�/]/%aLh0^#6�i0�EF�P;6#3?A?F#3?6B
�J�/��"W !+8 !+��� �;n*$%A#3?@%A)K*$%4?A�/]/%aLh0� !+�=9 !?Z=���*,E'*,+\%A#3#3��%')/EA����=,)8%A)�#M#<�h%'#6+�?A ���+zEF#3�!*$%' ���+[G/?F�

%')�*$%�*`0�EF�P;6#3?A? ôï7x*nL:]2#kEA#3=�*,EA��#6�w*,?�*4?A��]/%aLh02#d�,SSä� �SSô Ø_á-ç0Ø�äYdAãlävB�r: �N,#3+w*4]2#3)K*nNh !���/E
#<�P0�EF#3?F?A !�,+sõ�GP�J���/"h �+5%A)�#3+9 !+��/ !;n*�%'#3?�%A)K*$%�*M]^#6)K*nNP �����EI#<�P0�EF#3?F?A !�,+'ö1�~õ:É Ë3÷� !?I*M?A��]P%aLP02#
�,S-õ@ }S¢G�*,75��+�=v�,%A)�#3EZ;6��+��� }%' !�,+�?3¥
¹ BX÷ !?4*(]^#6)K*nNh !����E4#��/0/EA#3?F?A ���+z+/�,%J !+�;6�!���� �+�=v*,+\L-�K*�%�*w%aLh0^#1��#6��+� �%A !��+�?6j
ºPBX÷ !?Z?F%'*,]���#,G� §B�#$B�÷����h#3?4+��,%J)K*nN,#H*$+WL� �+� �%A o*,�2 !+\%A#3EA+�*,�X*,;<%' !�,+�?3j
«/B4fZ)�#M �+� �%A o*,�2#6N,#3+\%'?`�,S\÷�*,EA#M�� �?F%A !+�;<%@STEA��7â%')�#M !+/ �%' !*,�2#6N�#6+\%'?J�,S\õ�B



Ü|{m}�~cß�à �ÅÄ¹� ~ � à>Æ � Ý 	 áaÇ�Ý �jÈ º É

�c*nNh !+�=(�/ !?A;6��?A?F#3�z !+�)�#6EA }%�*,+�;6#& !+9%'#3EF79 �+K*$%A !+�=H0�EA�h;3#6?A?A#6?3G2�4����"W !+�=��h#3?@�,+�%A�(�� !?F;3��?F?
%')/#k �?A?F��#��$S� !+/)�#3EF �%�*$+�;3#R �+1EF#3;6��EA?F �N�#�0�EA�h;3#6?A?F#3?�*$+��H �+\%'EA�h����;6#3?V%')�#I+�#<��0�EF !75 �%' }N�#�0/EA�h;3#3?F?
���IM�x¤ �+ÿ?F��0�02��EF%3Bè�J#6;3��EF?A �N,#� !+/?F%�*$+W%A o*$%A !��+/?(�,S:*�0�EA�h;3#6?A?9%A)K*$%97x*nL¤]2#z?F��]/%aLh02#3�è*,EF#
�4EA }%A%A#3+� !+-%'#6EA75?4�,S����IMRxqGK��#6�K+/#3�i?F��;�)z%A)K*$%4 �+WN,�P;3*$%' ���+�?Z�,Sø���IM�x�*$EA#:EA#6�� !EF#3;<%'#3��%'�v%')/#
 !+\N,��"W !+�=v0�EF�P;6#3?A?6B

Ëè)� !��#@�4����"W !+.��?R?F��=�=�#6?F%' ���+(79*YLH)K*nN�#4*$�!�!�Y��#3�wST�����P?F��0�02��EF%DST��E���]h|F#6;6%O�a��EF !#3+\%A#3�(?A02#3;��
 ���;n*$%A !��+�?R �+5U�b&fJbMg^GW)� �?R !��#3*,?R�d#6EA#c+/�,%�*,����0/%A#3�5 !+(%')/#`EF#3;3#6+\%@åD�¢Ueb&fJbMg5?O%�*,+���*,EA�� �?'*��
%' ���+[G$*,+��H?A�&Ueb&fJbMg1EF#379*, !+�?6G,*�%�]2#3?O%nG\*4;3�!*,?A?¢�a]K*$?A#3�>�o*,+�=,�K*,=�#$B��J�Y�d#<N�#3E6G�%')�#��� !?F;3��?F?A ���+
 !+i?A#3;<%' ���+ «/B�Ø/B�½x#<�h%'#6+���?&%')/#w !��#3*,?&�,S�~z*YLhE:*$+�� �J�/��"W !+i%A�-?A��=�=,#3?F%&)��Y��Ueb&fJbMgi7x*nL
?A�/0�0^�,EF%:*5ST��EA7��,SR �+�)�#6EA �%'*,+�;6#H�4 �%A)����/%`+�#6;3#3?F?'*,EF !�}LiEF#3uW�� !EF !+�=9;�)K*,+�=,#3?c%A�x%')�#H�o*,+/=��K*,=�#
?F%'*,+��K*$EA�[B

Ëè)� !��#Z~i*nLhEI*,+��v�4����"W �+�?3�$0K*,02#3EA?��d#6EA#Z;3�,+�;3#6EA+�#6�5�4 }%')>%A)�#d%')/#3��EOLw�,Sq��?F !+�=MUeb&fJbMg
%'�1?A�/0�0^�,EF%���]h|F#3;<%F����EA �#3+\%�*$%A !��+.GP�J#3������+��5��#3?F;3EF !]2#3?@*$+x !+/����?F%AEA !*,�K*,0�0/�! !;3*$%' ���+(�,SVUeb&fJbMg
 !+i*,+i�,]h|F#3;<%F�a�,EA !#6+\%'#3�i��#6N,#3�!�,0�79#6+\%&75#6%')/�P���,�!��=,L É¾�J#3� Ê «AË�B4mc?F;3��7�fe#3;�)tmJr )K*,�z]^#6#3+
��?F !+�=�%')�#xb&]h|F#3;<%'��EOL�79#<%')��h��������=,L�Ge*,+/���`#6���!�/+����/#3?A;6EA �]^#6?H%')/#9 �?A?A�/#3?> �+\N����}N�#3�� !+� !+P�
%'#6=�E'*�%' !+/=�Ueb&fJb1g� !+\%'�i%A)� !?175#6%')/�P���,�!��=,L,BzfZ)/#� !?F?A��#6?>S�*,�!�I �+W%A�z%a���t=�EA�,��0�?3¥'� Ø�ç ÙUÞ�d�ª
Þ�eTÞy	ÜÝoæïÚ�e GZ��E5%')���?F#t��#6%A#3EF79 �+� !+�=�)��Y�U�b&fJbMg×;3�,���!�ï]2#� !+\%A#3=�EA*$%'#6�×�4 �%A)� !+èb&]h|F#6;6%A��EFL,G
*,+��$à<Øÿâ6à<ØZã�Ø�äUçoÚÜçNÝoÞAä6Ú�e Gh��#6%A#3EF79 �+� !+�=H)��Y�È%A�wEA#60�EA#6?A#6+W%cb&]h|F#6;6%'�,EFL�;6��+�?O%'EA�/;6%'?Z �+�Ueb:fJbMg^B
CKEA��7�*x75#6%A)��h�����!�,=� !;3*,�X0^�, !+\%c�$SRNP �#6�MGX*$+� !750^�,EF%�*$+W%`*,?F0^#6;6%M�,SD%')�#w �+\%'#3=,E'*$%A !��+z�,SRST��EO�
79*,�W79#<%')��h��?D �+\%'�&?F�,S�%a�@*$EA#@#6+�=� !+/#3#3EF !+�=`0�EA�h;3#6?A?F#3?I !?V%')K*�%D%')/#dST��EA79*,�W75#6%')/�P�H?A)����/�!�w+��$%
=�EF#n*$%A��L(�� �?AEF��0/%�#<�P !?O%' !+/=H0�EF�P;6#3?F?A#3?6BRËè �%')v%')/ !?I !+579 �+��[GW�J#3������+��x?F��=�=�#6?F%A?�%')�*$%@Ueb&fJbMg
?A)/�����!�v]2#Z��?A#6�(%'�:N�#6EA �S�L>��#3?F;3EF !0/%A !��+�?R�$S^?F0^#6;3 }�K#3�5��]h|F#6;6%I]2#3)K*nNh !���/ER��?A �+�=:#<�P !?O%' �+�=&%'#6;�)P�
+� �uh�/#3?3G\EA*$%')/#3E�%A)K*,+(EF#3uW�� !EF#d?OLP?O%'#67®��#3?F !=�+/#3EA?�%'�&EF#30��!*,;3#k%')�#6 !ED#��P !?F%A !+�=c��]h|F#3;<%R]2#3)K*nNh !���/E
+��,%'*$%' ���+�?4�4 �%A)�Ueb&fJb1g2B.�J#3������+��[�¾?c����EA"8��+z%A)�#wEF#30�EF#3?A#6+\%�*$%A !��+K*$�D*,?F0^#6;6%A?&�,SR �+W%A#3=�EA*$%F�
 !+/=�Ueb&fJb1gi �+\%'�-b&]h|F#6;6%A��EFLzST�P;6��?A#6?&��+i%A)�#>ST�����!�Y�4 !+�=5+��,%A !��+.¥d�4)� !��#wUeb&fJbMgz���h#3?&+��$%
#<�P0��� !;6 �%'�}L�?A��0/0^��EO%M��]h|F#6;6%F����EA �#3+\%�*�%' !�,+[G^%A)�#w�d#6�!�¨�a��#<�K+�#3�t �+\%'#3EOS�*,;3#(�$SkU�b&fJbMg�0�EA�h;3#6?A?F#3?
79*YL�]^#5��?A#6��%'�875�P��#6��%')�#5#3+/;n*,0�?F���o*�%' !�,+�EF#3uW�� !EF#3�� !+���]h|F#3;<%F����EA �#3+\%�*$%A !��+.B9fZ)� �?H79*,0P�
0� �+�=��!#n*$���J#3������+��t%'��EF#3�o*�%'#(��]h|F#6;6%H;3��757w��+/ !;n*�%' !�,+i%'��0�EF�P;6#3?A?1?FLh+�;�)/EA��+� �?'*$%A !��+.B(fZ)�#
EA#6?A#3*,EA;�)�*,�!?F�- !+��� �;n*$%A#3?&)/���� !+�)/#3EA }%�*,+/;3#w;3*,+�]2#(75�P��#6�!��#3��?F��%A)K*$%1*-��#6EA �N,#3��;3�!*,?A?:;3*,+
*,���8]2#3)K*nNh !���/E@%'�(%')K*�%` �+�)�#6EA �%A#3�-STEA�,7ä �%A?Z]K*,?F#1;6�o*,?F?3B

�`#6���!��+/��;3�,+�;3������#3?M%')�*$%M�4)� !��#( �%M !?:02��?F?A !]/�!#(%'�� !+\%A#3=�EA*$%'#5Ueb&fJb1gt !+\%A�i*,+���]h|F#6;6%O�
��EF !#3+\%A#3�M��#6N,#3����0�75#3+\%e79#<%')��h��������=,L�G3;n*,EF#k7>��?F%V]2#�%�*,"$#3+1 !+:%')/#REA#30/EA#3?F#3+\%�*�%' !�,+H�,SP��]h|F#6;6%O�
��EF !#3+\%A#3�x;6��+�?O%'EA�/;6%'?� !+9Ueb:fJbMg^BW�a+90K*,EF%A !;6���o*,E6G\?A��75#J;3��+�?O%'EF��;6%A?d���H+��,%k�!#6+��9%A)�#375?A#6��N�#6?
%'�¤79*,0�0� �+�=� �+W%A��U�b&fJbMg^Gd�4)/ !�!#i�,%')�#6EA?�79*YL×]^#t79*,0�02#3�è��+/��L×�4 }%')ï;3*,EA#t%'��#6+�?A�/EA#
%')�*$%x%A)�#�0K*,EO%' �;3���!*,E9?F �%A�K*$%' ���+× �?x?F�� �%'*,]��!#$BÌm`?x�4 �%A)×%')�#z�d��EF"ÿ�$SH~i*nLPE�*,+��è�4����"W !+[G
%')/#�EF#30�EF#3?A#6+\%�*$%A !��+æ�$Sw !+/)�#3EF �%�*$+�;3# ��#6?A;3EF !]2#3�æ �+Ì�J#3������+��[�¾?80K*,02#3E8 !?z*,0�0��� !;n*$]��!#��,+���L
%'�z?A��]P%aLP0/ !+�=�G�*,+���;3*,+�+��$%>]2#x*$0�0��! �#3� %'�z?A �%A�K*$%A !��+�?M �+��4)� �;�)� !+�)/#3EA }%�*,+/;3#v !?H*,;6%A�K*,����L
?A02#3;6 o*,�� !?A*$%' ���+[B



Ü|{m}�~cß�à �ÅÄ¹� ~ � à>Æ � Ý 	 áaÇ�Ý �jÈ º Ê

 u�*Ø��*Ø Ï ¯�»¿²0¤2¯±¤2½�¼¹°Q¼Uº0�½+¶ øÎ'Ï ½?¦rÁ+¶Å¼¹®gºJ°³²mù ®U!¼¹�¸�F²0¶
pd�� ��!�� �+�=���+ %')�#9EA#3?F#n*,EF;�)���#6?A;3EF !]2#3�� �+�#3*,EA�� !#6E1?F#3;<%' !�,+�?3GD*z+W��7w]2#3E1�,S@=,EA����0/?>)K*nN�#x*$%F�
%'#6790P%'#3��%'�z*,0�0��}L *8U�b&fJbMgW��]K*,?A#6����#<N�#6�!��0�75#3+\%H?F%AE'*$%A#3=,Lt%A�i;3EF#n*$%A#9 �790/�!#375#3+\%'*$%' ���+�?
�,S�0�EA�$%'�h;3���[?OLh?F%'#679?6BIfkLh0� �;n*,����L�GP%')�#6?A#1*$%A%A#3750/%'?Z)�*YN,#H�/?A#3�8?F%A#30\�4 !?F#HEF#6�K+/#375#3+\%`%A�(?A��;��
;3#6?A?F �N�#6��L�;3EF#n*$%A#i* 75��EA#- �790���#375#3+\%�*�%' !�,+P�a��EF !#6+W%A#3��Ueb&fJbMg¤?F0^#6;3 }�K;n*$%A !��+.G�ST�����!�Y�d#6�¤]WL
?A#679 ¨�¢*,�P%'��79*$%' �;`;6�P�/#1=,#3+�#6E'*$%A !��+���?F !+�=(%')/#1fJb:Qkb�;3�,790� ��!#6E:¡�?F#3#1?A#6;6%' ���+iºPB¿ºhB¿º�£�B

fZ)�#1#n*,EF�! !#6?F%@����EF"�;3��+/?A !�/#3EA#6�z)/#3EA#M �?Z��#3?F;3EA �]^#6�z]\L-mHBqCK#3EA+kú*,+���#:Ñ1#<%`*,��BûÉ¾C � �M~ É,É Ë�B
CK#3EF+Xú*,+���#:Ñ,�¾?c=�EF����0z��#3?F !=�+�#6�t*,+��z !750��!#679#6+\%'#3�z*,+z#37w]2#3���/#3��?OLP?O%'#67;3*,�!��#3�8QI�Zb:lJmRf
ST��Ek��?A#c*,?�%A)�#c=�*$%'#<�@*nL9]^#<%a�d#6#3+�*H?A*$%'#6�!�� �%'#4;6��797>��+� !;3*$%' ���+v?FLh?F%A#37â*,+��x%A#3EFEA#3?O%'EF o*,�q�K*$%'*
+�#<%a�d��EF"W?3BdfZ)/#10/EA�h;3#3?F?`�/#3?A;6EA �]^#6�i !+-%A)�#M0K*,02#3EZ !+\N,����N,#3��%')�#M;3EF#n*$%A !��+��,S�Ueb:fJbMg-79�h�P�
#3��?w*$%>?A#<N�#3EA*,�d��#6N,#3�!?H�,SJ*,]�?O%'EA*,;6%A !��+[B8fZ)�#�75��?O%w*,]/?F%'EA*,;6%w�!#6N,#3�k��#3?F;3EF !]2#3�¤*i+W��7w]2#3EH�,S
;3�,797w�/+� !;3*$%' �+�=90/EA�h;3#3?F?A#6?3Ge*,+��t?F��]�?A#6uW��#3+\%H�!#6N,#3��?&EA#<�K+�#3�t%A)�#w��#6?A;3EF !0/%A !��+t]\Lz��#6%'*, !�� !+�=
%')/#& !+\%'#6EA+K*$�^]2#3)K*nNh !�,��Ed�,S.%')�#c%A��0P���!#6N,#3�2;3��7502��+�#3+\%A?3BRfe�w#3+�?F��EA#&%A)K*$%�%')�#6?A#&EF#6�K+�#679#6+\%'?
��#3EA#z;3��+/?A !?O%'#6+W%5�4 �%A)�%A)�#8 !+� }%' o*$�d��#6?A !=,+[Gd%')/#8EF#3�!*$%' ���+�?A)/ !0¤�,Sc%A#3?O%' !+/=�#6uh�/ �N$*,�!#6+�;3#��d*,?
��?F#3�[B@fe#3?O%' �+�=9�d*,?J;n*,EFEA !#6�z�,�/%`*$%c]2�,%A)i*v;3��7502��+�#3+\%`*,+��z !+\%'#6=�E'*�%' !�,+8��#6N,#3�V]\L�?A02#3;3 }S�L\�
 !+/=(?A#3uW��#6+�;3#6?c�,SD*,;<%' !�,+�?Z !+�Ueb&fJbMg�*$+��z;6��750^��?F !+�=H%')�#6?A#M%'#3?O%'?4 !+-0�*,E'*,���!#6�2�4 }%')�#3 }%')�#6E
;3�,7902��+�#6+W%A?H�,EM%A)�#v#3+\%' �EA#5?FLh?F%A#37Ö?A02#3;6 ��K;3*$%' ���+[B5fZ)�#v%'#3?O%>?F�� �%A#9 �+�;3������#6��]2�,%A)�*,;6;3#60P�
%�*$+�;3#9*,+���EA#6ST�/?'*,�I%'#6?F%'?6j�%')�#vST��EF79#6EH*$EA#5 !+\%'#6+���#3��%'�z;3��750��!#<%'#v?A�/;3;3#6?A?OST���!�}L�GD�4)� ��!#(%')/#
�o*�%A%'#6E:*,EF#w !+\%'#6+���#6��%A�-��#n*,�/�!�h;�"2GX �+��� �;n*$%A !+�=x%A)K*$%&%A)�#(?FLh?O%'#37þ)�*,?:;3��EFEA#6;6%'�}L�EF#6ST��?F#3��*,+
 !+/;3��EFEA#3;<%J*,;6%A !��+�?F#3uW��#3+/;3#,B

�c*nNh !+�=tEF#n*,;�)/#3��*�?A02#3;6 ��K;3*$%' ���+�%')�*$%w�d*,?wEA#6�o*$%A �N,#3��L� �790���#375#3+\%�*�%' !�,+P�a��EF !#6+W%A#3�[GV%')/#
#<�P0K*$+�?A ���+w%')�#6��EA#679?�ûR�d#6EA#Z��?F#3�(%'�:;6EA#n*�%'#4Ueb&fJb1g>#��P0�EA#6?A?A ���+�?I;3�,7902��?A#6�(��+��}LH�$S^;�)/�� !;6#
*,+���*,;6%A !��+z0�EA#<�/�z��0^#6E'*$%A��EA?J%')K*�%&;n*$+�]^#1EA#3*,�� ���L�EA#60�EA#6?A#6+W%A#3��*,?J�K+� �%A#>?O%�*$%A#>79*,;�)� !+/#3?3B
fZ)�#6?A#9��+� �%A#5?O%�*$%A#979*,;�)� �+�#v#<�P0�EF#3?A?F !��+/?H��#3EA#5%')�#6+�;6��+\N�#3EO%'#6�� !+\%'�z*z~�b:l:_cUXmâº� �7v�
0���#375#3+\%�*$%A !��+.B�fZ)�#i �790/�!#375#3+\%'*$%' ���+¤*,�!?F��EF#3uW�� �EA#3�ÿ%')�#8;3EF#n*$%A !��+ÿ�,S:*�",#3EF+�#3�§G@�4EA }%A%'#6+
 !+�~ibMl:_`UXm�ºPGk%A)K*$%v �790���#375#3+\%'#6��Ueb&fJb1g�?FLh+�;�)/EA��+� �?'*$%A !��+.B�fZ)�#�=�EA�,��0¤;3��+�;6�!���/#3�
%')�*$%&%')/#(0�EA��|F#6;6%M)K*$�t]^#6#3+ ?A��;6;3#6?A?FST�/��Ge*,+���%A)K*$%&%A)�#(��#6N,#3����0�75#3+\%:�@*$?&�K+� !?F)�#3�t�4 }%')� �+
?A;�)/#3������#&��#6?A0� }%'#4%')�#`�o*,;�"(�,S^%'�h���q?A��0/0^��EO%�ST�,Ek7>��;�)��,S[%A)�#4�d��EF"qBI�`�Y�d#<N�#6E3GqCK#3EF+Xú*,+���#:Ñ,�¾?
0K*,02#3Ed;3��+�;6�!���/#3?@%')�*$%d%A)�#&�K*$%'*w��#3?F;3EF !0/%A !��+�;6��750^��+/#3+\%Z�,SeUeb&fJbMgx !?@7w�/;�)-�!#3?F?@EA#3*,�� ���L
;3�,790�EF#3)�#6+�?A �]��!#4%')�*,+9%A)�#c]2#3)K*nNh !�,��E�;6��750^��+/#3+\%nGP*,+��5%')K*$%�79*,+\Lv�,S.%A)�#c#6EAEA�,EA?k��#6%A#3;6%A#3�
����EF !+�=v;6��7902��+�#6+\%4�!#6N,#3�X%'#6?F%A !+�=(��#3EA#1EA#6�o*$%A#3�-%'�v0�EF��]���#375?Z !+��K*$%'*v�/#3?A;6EA �0/%' ���+[B

CK#3EA+kú*,+���#:Ñ,�¾?H=�EF����0 ST���!���Y�d#6��%')�#6 !E&����EA"��,+�%A)�#5Qk�@bMl4mRf�?OLh?F%'#67��4 �%A) ST�/EF%')/#3EMEA#��
?A#3*,EA;�)���+¤*�?A*$%'#6�!�! }%'#9;3��757w��+� �;n*$%A !��+/?H?OLP?O%'#67 ;n*,���!#3� © bMl:å�üåÉ CR~8� � Ê ºAË§B�fZ)/ !?(�o*�%'#3E
����EA"��@*$?:*,]���#1%A��7x*$",#>�/?A#w�,SD%')�#H !+�;6EA#n*$?A#3�t+W��7>]^#6Ec�,SkUeb&fJbMg8%'�h���!?4%')/#3+t*nN$*, !�!*,]���#,G
*,+��ÿ%')�#z0K*,02#3E5 !?5 !+×0�*,EF%x*,+�#���*$79 �+K*$%' ���+¤�,S&%A)�#i#<N������/%' ���+×�,S&?A��0�02��EO%xST��E9Ueb:fJbMg^B
pd#6;n*,��?F#`%A)�#`?A*$%'#6�!�� �%'#d;3��757w��+� �;n*$%A !��+(?OLh?F%'#67â)�*,�5%A�>?F��0�02��EF%kEA �=���EF����?I0^#6EFST��EF7x*$+�;3#4��#��
ý ôût@D³DJò^?Ò1CqALNK4`:q�RNt@D_`�OoDJv�L·l�DïLNnJONK8wÒD³RNt@D³Dïî�p@K4VZ1�34D_qAn0D!wÜD0RêöeDJD_q¿D0ò�?@OoD_LoLzK8`�qALûö�OoK4RzRND_q¿pALNK4q@B�`CRNtADJO2ójÆ2üô2Æ|W�`�?ÜDJOP1ZRN`:OoLû1�qAl�DJò�?@ONDïLNLNK8`�qALeö�OoK(RNRNDJq+pALNK8q@Bu`�q@38x�nPt@`:K8nJD|1�qAl+1�n0RNK8`�q�?@ONDhþ@ò�`:?ÒD_Oo1CRN`�OPL_Sÿ<bs`^`�?ÜDJOP1ZRNK8V�D]Æ�38x^v�?ApAL�d�1CRo1uõUò�?ÜDJOoK4vuD_q:R



Ü|{m}�~cß�à �ÅÄ¹� ~ � à>Æ � Ý 	 áaÇ�Ý �jÈ «�Ú

79*,+���?6G�%')�#1=�EA�,��0i*$�!?A�5;n*$EAEA �#3�8���/%J02#3EFST�,EA79*,+�;3#1*,+�*,��Lh?A �?@%'�5#3+�?F��EA#1%')K*�%J%A)�#10�EA�,%A�P;6���!?
��#3EA#i?'*$%A !?FS�*$;6%'�,EFL�BïfZ)/ !?9*,+K*,�}LP?F !?5 !+�;6�!���/#3�×75�h��#3��?5]�*,?A#6����+×uW��#6��#3 �+�=�%A)�#3��EOL�GZ?F !7w�P�
�o*�%' !�,+t��?A �+�=-%')�#xgP�O~�g © �4�¢QRf �o*,+/=��K*,=�#$GV*,+���*,+K*,�}Lh?A !?:�/?A !+/=i*,+�#<�h%A#3+�?F !��+��,SZUeb&fJbMg
¡§Ueb&fJbMgW�af4QZG[�4)� �;�) #3+�)K*$+�;3#6?>Ueb&fJbMg��4 }%') ?A�/0�0^�,EF%MST��Ec%A !75#3� *,+�� 0�EF��]K*,]/ !�! �?F%A !;1]^#��
)K*nNh !���/E�£<Bi�c*nNh !+�=�*,+K*,�}LP?F#3��%A)�#�0�EF�,%'�h;3�,�!?3Ge%')�#9=�EA�,��0�%')/#3+�;3EF#n*$%A#3�¤*i?F0^#6;3 }�K;n*$%A !��+��,S
%')/#Z?FLh?F%A#378��?I]2#3)K*nNh !���/ER !+vUeb&fJb1g2G\*,+��v��?F#3�(%')�#ZfJb:QkbÕ%A�P���W%'�M02#3EOST��EA7 ?FLh+\%�*,;<%' �;`*$+��
?A#67x*$+W%A !;@;�)/#3;�"W !+�=/BRfZ)� !?� �790/�!#375#3+\%'*$%' ���+P�a �+���#60^#6+���#3+\%�?A02#3;6 ��K;3*$%' ���+>�d*,?IEA#6��+�#3�(%'�M*$���
75��EA#:]2#3)K*nNh !�,��EZ��#6%'*, !�§GK*,+��-%A)�#3+8%'E'*$+�?FST��EF79#6�-%'�v7x*$",#M �%Z?F�� �%'*,]���#&ST��EZ !750��!#679#6+\%�*$%A !��+
��+i%A)�#> �+\%'#3+/��#3��%'*,EA=�#<%&?OLP?O%'#67zGX*9+�#6%a����EA"8�,SR%AE'*,+�?F0��/%A#3EA?6B&fZ)� �?&?A02#3;6 ��K;3*$%' ���+z�d*,?& �7v�
0���#375#3+\%'#6�-0K*,EF%A��L5]\L�)K*$+��P�a;6�P�/ !+�=wb ©Z© m&~þ*,+��-0K*,EO%'�}L9]\L�*,�/%'�,7x*$%A !;Z%'EA*,+�?F�o*$%A !��+5%'� ©
��?F !+�=-%')/#5fJb:QkbÙ;6��750� !��#3E3BHfZ)�#v=�EA�,��0 ;3��+�;6�!���/#3� %')K*$%:%A�P�,��?A��0/0^��EO%:ST��E&%')/#9Ueb&fJbMg
��#6?A !=,+�0�EA�h;3#6?A?Z)K*$�-=�EA#3*$%'�}Lv !750�EA�YN�#6�[G/#<N�#6+8�YN,#3E@%')/#cEA#6�o*$%A �N,#3��L5?F)���EF%d0^#6EA ��P��?F !+�;6#`%A)�#3 �E
����EA"t��+�QI�Zb:lJmRf:Ge*,+���;3�,7975#3+\%'#6��%A)K*$%n¥ &AUeb&fJbMg� !?1*,]/�!#w%'�z0�EA�h����;6#9#<�5;3 !#6+\%> �7v�
0���#375#3+\%�*$%A !��+t�,EA !#6+\%'#3��?A02#3;6 ��K;3*$%' ���+�?:%')�*$%1;n*,+�]^#9*,��79��?O%M*,�/%A��79*$%' �;n*,����L� !750���#375#3+\%'#6�
�YN�#6EJ%A)�#M?A#3��#3;<%'#3�8)K*,EF�/�d*,EA#H*,EA;�)/ �%'#6;6%A��EA#$B4'*)��

CK#3EA+kú*,+���#:Ñ,�¾?`0K*$0^#6E4�d*,?ZST�����!�Y�d#6�-]\L8*v+W��7>]^#6EJ�$SD0K*$0^#6EA?40���]��� !?F)�#3�� !+ ¹YÊ,Ê «/G�*$79��+/=
%')/#37¼åREA+W]2#3EF=���?V����EA"&�,+H*$+1�OgPl:y�*$EA;�)� }%'#3;<%'��EF#mÉ¾åI�&~ Ê «ÒË§BDåREA+W]2#3EF=���?e=�EF����0M?A02#3;6 ��K#6�H%')/#
�Og/l:yÙ?FLh?F%A#37� �+�*i;6��+�?F%AE'*, �+\%F�a�,EA !#6+\%'#3��?F%aLh�!#$GR !+�?F0� !EF#3��]\L�#n*,EF�! !#6E1����EF"���?F !+�=tUeb&fJbMg
%'��?A02#3;6 �S�L��,EA�� �+K*,EFL�%'#6�!#30/)���+\L¤?FLh?F%A#375?�¡T?A#6#iCq*,;6 @#6%9*,�§ByÉ¾CDU�g Ê ÚÒËo£<B��c*nNh !+�=�;3EF#n*$%A#3�ÿ*
?A02#3;6 ��K;3*$%' ���+[GqåREA+W]2#3EF=���?J=�EF����0�%')�#6+�*$%F%'#3750/%A#3��%'�vN,*$�! !��*$%'#c%A)�#1?A02#3;3 }�K;n*�%' !�,+8%A�5#6+�?A�/EA#
%')�*$%& }%&;3�,+/ST��EA75#3�z%'��%')/#3 !E` !+/ST�,EA79*,�XEA#6uh�/ !EA#679#6+\%'?&ST��Ec*,+��Og/l:y�#��P;�)K*,+�=�#$BHfZ)/#w=�EA�,��0
 !�/#3+\%' }�K#3��%')/EA#3#�79*, !+�*,0�0�EF�\*,;�)�#6?5%A� N$*,�� !�K*�%' !�,+[¥v=�#3+�#6E'*$%A !+�=�*t;3�,790���#6%A#�?F%'*$%'#�?A0�*,;3#$G
 !+\%A#3E'*$;6%' }N�#6��Lÿ?A !7>���o*$%A !+�= %')/#t?A02#3;3 }�K;n*�%' !�,+[GJ*,+��è*,0�0/��Lh !+�=�%'#3?O%�;n*,?F#3?� !+�*,+ï#<�P#3;6�/%' ���+
#3+\Nh !EF��+�75#3+\%nBkgW%�*$%A#c?A0�*,;3#`=�#3+�#6E'*$%A !��+5�@*$?@EA����#3�9���/%Z*$?� �7902��?A?F !]���#ZST��Ed*1�o*,EF=�#40�E'*$;6%' �;n*,�
?A02#3;6 ��K;3*$%' ���+[GV*,+/��?F�8N$*,�� !�K*$%A !��+8�@*$?1;3*,EAEF !#6���,�/%1 !+�%')/#5#3*,EA�}L�?O%�*,=�#6?H�/?A !+/=8?F !7w�/�o*$%A !��+
��+�%A)�#t�` �0�02��%'�h���>¡�?A#6#�feEA#6%A7x*$+�? É f�EF# É�Ê Ëo£<Bý�`*YNh �+�=�*,;�)� �#6N,#3�Õ*�EA#3*,?A�,+K*,]���#��!#<N�#3�`�,S
;3�,+/�K��#6+�;3#z !+¤%')�#8?A02#3;6 ��K;3*$%' ���+[G�%A)�#8=�EA���/0�%A)�#3+×*,0�0��� !#3��* ?A#6EA !#6?9�$Sc%'#6?F%9;n*,?F#3?9��?A �+�=
%')/# U�b:UXm�%'�h����É � QIC Ê Ú@Ë�B®fZ)/#�N,*$�! !��*$%'#6�ï?A02#3;3 }�K;n*�%' !�,+��@*,?� �790���#375#3+\%'#6����?F !+�=�%')/#
?F%'*,+��K*$EA��fJb:Qkbä79#<%')��h�[G�*,+�+��$%�*$%A !+�=�%')�#9?A02#3;6 ��K;3*$%' ���+��4 }%')� !750��!#679#6+W%'*$%' ���+P��?A02#3;3 }�K;
 !+PST��EA79*$%' ���+[B1åREA+W]2#3EA=/��?1=�EA�,��0 ;3��+�;6�!���/#w%')K*$%1Ueb&fJbMg�*$�!�!�Y��#3��%A)�#37�%A����#6%A#3;6%1����=� !;3*,�
#3EFEA��EF?M*$%M*,+t#3*,EA�}Li?O%�*,=,#( !+�%')/#w��#3?F !=�+ 0�EF�P;6#3?F?H*$+��t?A�8*nN��� ���#3� #��P%AE'*x����EA"i����EA �+�=�%')/#
;3EF#n*$%A !��+��,SZ#��/#6;3�/%'*,]���#�;3�h��#,BiCK��EF%A)�#3EF79��EF#,Ge%')�#9;3EA#3*$%' ���+��$SJ*,+�*,]/?F%'EA*,;6%>?A02#3;6 ��K;3*$%' ���+
*,���!�Y�4?dST��E4 !750���#375#3+\%�*$%A !��+9 !+��,%A)�#3EZ�!*,+�=��K*$=�#3?6B

fZ)�#4ST����EF%A)90�*,0^#6EI;3��+�?F !��#6EA#6�9)�#6EA#J !?R]\Lvm�Ñ6;3��EFE'*M#6%�*,�§BgÉ mV��m © � Ê «ÜË§B�fZ)�#<Lv?A02#3;3 }�K#3�.G
%'#6?F%A#3�-*,+/�9 �790���#375#3+\%'#6�(%')�#`l`�a;�)K*$+�+�#3�q�!*YL,#3E�«1?F !=�+�*,�!�� !+�=&0/EA�,%A�P;6���K�,S[�OgPl:yHGh*,?k��#6�K+/#3�
 !+�%')/# ©Z© �afZf �J#6;3��7575#3+��K*�%' !�,+ � B Ê « ¹ BdfZ)�#> �790���#375#3+\%'#6�z0/EA�,%A�P;6���[ST��EA75#3�z0K*,EO%c�,S�*
0�EF�,%'�,%aLh02#��a+\%'#6=�E'*$%A#3��gP#6EFNh !;6#3?vQREA }N$*$%'#9pdE'*$+�;�)�å��P;�)K*$+�=�#�¡��OgPQkpø�M£H��#<N�#6�!��02#3���4 }%')� �+
%')/# © åIå¤åkg/QI�J�afïQREF��=�E'*$7zB�m�Ñ3;6��EAEA*/�¾?d��#<N�#3����0�75#3+\%�0�EA�h;3#6?A?��d*,?k?A0��� �%k !+\%A�M%A)�EA#6#c79*, !+
.��ïñ@D_ONq��1�qAl�D��QDJR21C3TSÅ5 ñ¹ërI	�Q7:Gï;>=�?A1CB:DuE_ì�7AS



Ü|{m}�~cß�à �ÅÄ¹� ~ � à>Æ � Ý 	 áaÇ�Ý �jÈ « ¹

0�)K*$?A#3?6¥eST�,EA79*,����#6?A !=,+[G,*$?A?A#6?A?F79#6+W%�*,+��1 !750��!#679#6+\%�*$%A !��+[B.fZ)�#�ST��EF7x*$�,��#6?A !=,+1�d*,?e;n*,EFEA !#6�
���/%w��?A �+�=i%')/#-?F%�*�%'#<����EA �#3+\%'#6��?A02#3;6 ��K;3*$%' ���+�?F%aLh��#,G�ST#3�}%>%A�t]^#x%A)�#�75��?F%>?F%AE'*, �=�)\%AST��EO�@*,EF�
*,+��¤#<�9;6 !#6+W%vST��E>?A02#3;3 }S�Lh !+�= ��#<%�*, ��!#3��0/EA�,%A�P;6���d?F#3uW��#3+/;3#3?6BÿfZ)/#8�/#3?A �=�+¤ !+�;6��EA02��EA*$%'#6?(*
)� �#3E'*$EA;�)� �;n*,��#6�!#679#6+W%3GW !+(�4)� !;�)v%')/#J;3*,�!�/)K*,+����� !+�=:0/EA�h;3#3�/��EA#4 !?RNh !#<�d#6�5��EA?F%� !+w%A#3EF79?I�,S.*
+W��7w]2#3Ek�,S[0/)K*,?A#6?3Gh#n*,;�)9��#3;6��750^��?F#3�9 !+\%'�H*,+9å��h%A#3+���#6�-CD �+� �%A#Jgh%�*$%A#&~z*,;�)� !+/#>¡�åICRg�~�£�B

fZ)�#(*,?F?A#6?A?A75#3+\%:0/)K*,?A#> !+\N����}N�#6�i%')�#1;3EF#n*$%A !��+z�,SI*v%'#3?O%&?F�� �%A#w*,0�0/�! !#6�8%A�9%A)�#>?F0^#6;3 ��P�
;n*�%' !�,+z%'�9��#6%A#3EF79 �+�#H�4)�#<%')�#6Ec%')/#>?A02#3;6 ��K;3*$%' ���+i]2#3)�*YN,#3��*,?`#<�P0^#6;6%A#3�[B&fZ)/#wEA#6?A#n*$EA;�)�#6EA?
��#<%'#3EF79 �+�#3�5%')K*�%�%a���HST��EF79?k�,S^%'#3?O%' �+�=H��#3EF#c+�#6;3#3?F?'*,EOL�BkfZ)�#`��EA?F%k%'#6?F%A !+�=H?F%'EA*$%'#6=,Li¡� ���#3+P�
%' }�K#3�¤*$?åæZÞ���âUÞAäeØ�äUç1eTØ�ÛÜØ{e4]\L�CK#6EA+Xú*,+/��#�Ñ�*,]2�YN�#n£H%'#3?O%'#6�¤%A)�# � B Ê « ¹ 0�EF�,%'�h;3�,�d#3+\%A �%aL�]WL
;n*$��?A �+�=M �%R%'�M �+W%A#3EA*,;6%R�4 }%')v]^�$%')(%')�#4��0/0^#6E�*$+��9���Y�d#6ER�!#6N,#3�K �+W%A#3EOS�*,;3#6?3BRfZ)�#4?A#6;3��+/�9%'#6?F%O�
 !+/=i?F%AE'*$%A#3=,L×¡T !+\%'#6=�E'*$%A !��+��!#<N�#6��£1 �+\N����}N�#3��%')�#�;6��+�?O%'EA�/;6%' ���+��,S@?A02#3;3 }�K;n*�%' !�,+�%')�*$%w;6��7v�
]� �+�#3�x%a��� � B Ê « ¹ #6+W%A �%A !#3?I�4 �%A)-*>]K*$;�"h]2��+�#c+�#6%a����EA"qGK*$+��-*H%A#3?F%d�,SX%')/#cEA#6?A���}%' �+�=>?OLP?O%'#67
%')/EA����=,)�%')�#(��0/0^#6E&�!#<N�#3�D !+\%'#6EFS�*,;6#3?:��+��}L�B:fZ)�#w%A#3?O%M?A�� }%'#>ST��E`%')�#(Ueb&fJbMgi?A02#3;6 ��K;3*$%' ���+
�d*,?&%')�#6+�EF��+�%')/EA����=,) %A)�#(fJb:QkbÙ;3�,790� ��!#6E`%'�-�,]/%�*, �+i%'#6?F%M;3*,?A#6?1?F�� �%'*,]���#>ST��E:*,0/0��! �;n*��
%' ���+i%A�x%')�#w��+K*,�D �790/�!#375#3+\%'*$%' ���+[BJm�Ñ3;6��EAEA*-0^�� �+\%'?c�,�/%&%')�*$%&%')/#w !750��!#679#6+\%�*$%A !��+87w��?O%
]2#>%'#6?F%'#6� ]^#6;n*,��?F#( �%c !?c02��?F?A !]/�!#HST�,Ec%')�#w*,+�+��,%'*$%' ���+�*$+��t?A#679 ¨�¢*,�/%A��79*$%' �;1;6�P�/#w=�#3+/#3E'*��
%' ���+i0/EA�h;3#3?F?A#6?&%'�� �+W%AEA�h����;6#>#3EFEA��EF?c+��$%&0�EF#3?A#6+\%: !+i%A)�#HN$*,�� !�K*�%'#3�zUeb&fJb1g2B.fZ)�#w0/EA�h;3#3?F?
�,S^%'#3?O%' �+�=1%A)�#J !750��!#679#6+W%'*$%' ���+w �?k=,EA#n*�%'��L>#n*,?F#3��]\L(%A)�#JS�*$;3 !�� �%aL1%'�1?A �790��}Lw �790���#375#3+\%R%')/#
%'#6?F%J?A#6uW��#3+�;6#3?&;6EA#3*$%'#6�z���/EA !+/=v%A)�#:N$*,�! ��K*$%' ���+��,Se%')/#HUeb&fJbMg�?F0^#6;3 }�K;n*$%A !��+.B

mc+z !+�+��YN$*$%A !��+� !+\%AEA�h����;3#6�i �+zmmÑ3;3�,EAE'*P��?J0K*,02#3EJ !?Z%')/#ùæZÙ¹ÚÜäUäeØ{e«ª�	[ÚÜçÿØM !750��!#679#6+\%�*$%A !��+
*,0�0/EA�\*,;�).G\ !+w�4)� �;�)xUeb&fJbMg(=�*$%'#6?I*,EA#@75�h��#3���!#3�w*,?R;3��757w��+/ !;n*�%' !�,+>;�)K*,+/+�#3��?k �+w%')�#@%'*,EO�
=�#<%I#3+\Nh !EA�,+�79#6+\%`¡�?A�/;�)x*,?I_`y`�*�:£<B\fZ)�#4;3�,797w�/+� !;3*$%' ���+>;�)K*$+�+�#3�K �?I*,+v�P;<%'#<%I?F%'EF#n*,7 %')K*�%
?A�/0�0^�,EF%'?R�,+���LM%')/#@EA#3*,�� !+/=:*,+��>�4EF �%A !+�=&�$Sq?A��75#d+W��7w]2#3ED�,S2�P;<%'#6%A?3B�m�Ñ3;6��EAEA*/�¾?R=�EA���/0w;3��+h�
;3������#&%A)K*$%Z%')/#MU�b&fJbMgW��]K*,?A#6�z75#6%A)��h�����!�,=,L�Gh?A��0/0^��EO%'#6�z]\L�%A�P����?3G/*,�!������#3��ST�,EZ*(;3�!#3*,+�#6E
?FLh?O%'#37ä?A02#3;3 }�K;n*�%' !�,+[G�*,+/��%')K*$%d%')�#&S�*,;6 !�� �%aL(%'�(EF��+�%'#6?F%A?`*$=\*, !+/?F%d%A)�#&?F0^#6;3 ���;n*$%A !��+-?A*YN,#3�
�o*�%'#3Ev#{�.��EO%9*$%9%A)�#8 !750��!#679#6+W%'*$%' ���+��!#<N�#6��B��J�Y�d#<N�#3E6GZ%')�#z=�EA���/0ÿ02�� !+\%A?5�,�/%9%A)K*$%xUebc�
fJbMg���#<N�#6�!��0�75#3+\%H79#<%')��h��������=,Lz�@*,?1uW�� �%A#9 �7979*$%A��EA#$GX*,+���%')K*$%M%A)�#6L�)K*,� %'�8��#<N�#3����0
*t+W��7w]2#3E(�,S4%'#6;�)�+� �uh�/#3?5 !+�0K*,EA*,�!��#3�I�4 �%A)�%')�#�;3EF#n*$%A !��+��$SJ%A)�#-�Og/l:y� �790���#375#3+\%�*�%' !�,+[B
CK��EF%A)�#3EF79�,EA#,G�%A)�#4=�EA�,��0v !+��� �;n*$%A#3?D%A)K*$%I }%I !?R !7502��EF%'*,+\%D%'�M;6��+�?A ���#3EI*�%I�!#n*$?F%I?A�,79#Z �790���#<�
75#3+\%�*$%A !��+8��#<%�*, ��!?4����EF !+�=5%')�#H;3EA#3*$%' ���+i�$S�%')�#H?A02#3;6 ��K;3*$%' ���+z%A��*nN��� ��z%A)�#>0�EF�P�/��;6%A !��+8�,S
*,+v��+� �790/�!#375#3+\%'*,]��!#�?A02#3;6 ��K;3*$%' ���+w%')K*�%R�4 !�!�hEA#6uW�� !EF#J]�*,;�"\%'E'*$;�"h �+�=1*$S�%'#6ER !750��!#679#6+\%�*$%A !��+
)K*,?4?O%�*,EO%'#3�.B

fZ)�#��K+K*$�@0K*,02#3Ew;6��+�?F !��#6EA#3�¤ �+�%')� �?w?A#6;6%A !��+� �?>%')K*�%(�,S`UX#òú��+�#<%v*,��B}GR��#6?A;3EF !]� �+�=�%')/#
��#6?A !=,+�*,+��x !750��!#679#6+W%'*$%' ���+(�,SV*1=\*$%A#6�d*YL5]2#6%a��#3#6+zlMg/g ¹ *,+/�-g�g�Û1�Og/l:yÕ?F !=�+�*,�!�� !+�=:?OLP?¢�
%'#679?6G�*,?X��#3?F;3EF !]2#3�1 !+ ©Z© �afZf��4#3;6��7975#3+/�K*$%' ���+ � B�Ø Ê�Ê É UL�1gIÚ Ê «ÒË§B�fZ)/#I����EF"c�@*$?X;n*,EFEA !#6�
���/%` !+-%A)�#1STEA*,75#6����EA"-�,S�%')�#>~iåIl4m:gg)ÿ)JEF#3?A#3*,EA;�)i0�EA��|F#6;6%J�4 �%A)z%')/#1%a�4 �+i*, �79?4�,SD��#6N,#3�¨�
��0� �+�=v79#<%')��h��������=� �;n*,�2=��� ���#3�� !+�#6?Z*,+��8=�#3+/#3E'*�%' !+/=9*(?F#6%`�,S�%A�P�,�!?d%A�9?F��0�02��EF%`C�l&fd��]K*,?A#6�
��#6?A !=,+[BwfZ)�#v*,�P%')���EF?M0^�� �+\%:���/%&%A)K*$%1*,�}%')��,��=�) Ueb&fJb1g2��?M79*$%')�#67x*�%' !;3*,�X%')�#6��EFLt*,�!�����4?
.N.fÓ2l�VZ1�qAn0Dïl�ërD0RNtA`^l@`�38`�B�xyik`�O�bs`�vuvFp@q@KMnJ1ZRoK4`:q+W�x^LzRND_v�L�d2D_V�DJ38`�?Av�D_q�R



Ü|{m}�~cß�à �ÅÄ¹� ~ � à>Æ � Ý 	 áaÇ�Ý �jÈ «\º

ST��E4ST��EA79*,�XN�#6EA }�K;n*$%A !��+.G^?F��;�)tN�#3EF ��K;3*$%' ���+i �?` �7902��?F?A !]/�!#:ST��EJEA#n*$�! !?O%' �;n*,����L\�a?F TÑ3#6��?A02#3;3 }�K;n*��
%' ���+�?6GD?A�8%')K*�%>%'#6?F%A !+�=z#3uW�� �N$*,��#3+�;6#x �?1%A)�#9�,+���L 0��!*,��?F !]���#575#6%A)��h��*nN$*, !�!*,]��!#wST�,EH?OLP?O%'#67
N$*,�! ��K*$%A !��+[B4fZ)�#<Lt*,��?A�-*$EA=���#1%')K*�%&%')�#wUV�$%'��?F0�)�#3EF#w75#6%')/�P���,�!��=,L��/�P#6?&+��,%c;3��+�?O%' }%'�/%A#(*
;3�,790���#6%A#��! }ST#<�a;<Lh;3�!#D79�h��#3�,*,+��:%')�*$%V �%X7>��?F%V]2#R#3+�)�*,+�;3#6�[G,02��?F?A !]/��Lc�4 }%')� �+c%')/#ISTEA*,75#6����EA"
�,SR%A)�#>?F0� !EA*,�V?A�,S�%a�d*,EA#>��#6N,#3�!�,0�79#6+\%:79�h��#6�@¡T?A#3#wpd�P#6)�7 É¾p��P# É�É Ëo£<BJmc?c�4 }%')i0/EA#6Nh �����?A�}L\�
�� �?A;3�/?A?A#6��0�EA��|F#6;6%A?3GKUX#òú�,+[��?d=�EA���/0x��?F#3�8UebMUXmÕ%'�w*$0�0���Lv%A#3?F%@;n*,?F#3?d%A�>%')�#6 !Ek?A02#3;6 ��K;3*$%' ���+
*,+��t%A)�#3+ ��?F#3� fJb:Q�b %'�-;6EA#n*�%'#v*,�/%A��79*$%' �;n*,����L © ;3�h��#,B1fZ)�#<Lt0^�, !+\%:���/%c%')K*$%c%')�#(��?F#
�,SZfJb:QkbäEA#6?A���}%'?H !+�*,+� �790���#375#3+\%�*�%' !�,+t !+��4)/ !;�)�*$0�0�EA�n�P !79*$%A#3��L Ê Ú�
��,S@%A)�#5�! !+/#3?M�,S
© ;3�h��#:*$EA#&*$�/%'��79*$%A !;n*$�!��LH=�#6+�#3EA*$%'#6�[G�]��/%d;n*,�P%' !�,+9%')�*$%@fJb:Qkbý0/EA�h����;3#6?@ !+/#6�5;3 �#3+\%@ �7v�
0���#375#3+\%�*$%A !��+/?R�,SX*,]/?F%'EA*,;6%��K*$%'*&%aLP02#3?6G�*,+/�5%A)K*$%k)K*,+��5�4EA }%A%'#6+9 �790/�!#375#3+\%'*$%' ���+�?��,S^�K*$%'*
%aLh0^#6?c*$EA#M+�#3#6��#3�8%'�v !750�EF��N,#:#6�5;3 �#3+�;<L�B

fZ)�#Z��N�#J0K*,02#3EF?IEA#6Nh �#6��#3�9*,]^�YN,#J ���#3+\%A �S�Lw?F��75#Z�,Sq%')�#479*�|F��E� �?A?A�/#3?I !+w%A)�#4��?A#4�,S.Uebc�
fJbMgtST�,E&%')�#(;6EA#n*�%' !�,+��$Sd �790���#375#3+\%�*�%' !�,+�?c�,S�0�EF�,%'�h;3����?3B>Ëè)/ !�!#>?A��75#(�,Sk%')�#v0�EF��]��!#679?
 !�/#3+\%' }�K#3�H]WLM%A)�#@*,�P%')���EF?D)K*nN,#d]2#3;3�,79#k�!#6?A?D?F#3EF !����?e�4 �%A)1%A !75#c¡�ST��Ee#<�/*,750��!#$G�CK#3EF+Xú*,+���#:Ñ,�¾?
�KEF?F%I0K*,02#3ED��#3?F;3EA �]^#6?R%')�#Z�!*,;�"H�$S2%A�P�,�/?A�/0�0^�,EF%R �+ ¹YÊ�É�É G$%')����/=�)(#<�P;3#6�!��#3+\%R%'�h���!?e�d#6EA#4�o*�%'#3E
��#<N�#3����02#3�q£�GR�,%')�#6EA?wEF#379*, !+���]�?O%�*,;6�!#3?H%'�i%A)�#�#E�^#3;<%' }N�#���?F#��,SJUeb&fJbMg^BRb&+�#�0�*,EF%A !;3�/�o*,E
0�EF��]��!#67�4 }%')5Ueb:fJbMg8¡� ���#3+\%' }�K#3�v �+ É C � �M~ É�É Ëq*,+��åÉ UL�1gIÚ Ê «AËo£�;3��+�;6#3EF+�?k%A)�#Z��?F#`�,S.*,]P�
?F%AE'*,;<%d��*$%�*:%aLh0^#6?3GP�4)/ !;�)-*,EF#`�/ ��5;3���}%k*,+��9#3EAEF��EO��0�EA�,+�#J%A�H?F0^#6;3 }S�L5*,+��x��#n*,�v%'�H !+�#<�5;3 !#6+\%
;3�h��#5 �S�)K*,+��h���4EA }%A%A#3+� �790/�!#375#3+\%'*$%' ���+�?&*$EA#5+��,%H*nN,*$ !�o*$]��!#$B9CK��EO%')�#6EA75��EA#$GeN$*,�� !�K*�%' !�,+��,S
 !+/����?F%AEA !*,�V0�EA�,%A�P;6���!?4%')/EA����=,)�?F%'*$%'#H?A0K*,;6#w#<�P0�����E'*�%' !�,+i !?J?F%A !���e �+/ST#n*$?A !]/�!#,GqEF#3uW�� !EF !+�=5%')K*�%
��#6?A !=,+�#3EF?�;6��+�?F%AE'*, �+5N$*,�� !�K*�%' !�,+>%')�EF����=�)v%')/#J�/?A#J�,S.%A#3?F%k?F#3uW��#3+/;3#3?6BdfZ)�#6?A#` !?A?F��#3?�*,EF#J�/ !?O�
;3�/?A?A#6��ST��EF%A)�#3EI �+5%A)�#JST�,�!�!�Y�4 �+�=:;�)K*,0/%A#3E6G�*,+��5 !+v%')/#`;6��+�;3������ �+�=HEF#379*,EA"W?�*,]2���/%k0^�,?A?A �]��!#
ST�/%A��EA#MEA#6?A#3*,EA;�)[B

mc+� �?A?A�/#x%')K*�%>%')/#�0K*,02#3EF?w����+��$%(�� !?F;3��?F?3GR)��Y��#6N,#3E3Gk !?1%')K*�%w�,S4��]W|F#3;6%O�a��EF !#6+W%'*$%' ���+[B
b&]h|F#3;<%F����EA �#3+\%�*$%A !��+t)�*,?:]^#6;3��75#( !+/;3EA#3*,?A �+�=��}Lz0/EA#6N$*,��#3+\%1 !+�%A)�#(?A�,S�%a�d*,EF#5 �+�����?O%'EOL�G[�4 �%A)
 �%A?�0/EA��02��+�#6+W%A?d;6�o*, �79 �+�=&%')K*�%�%A)�#c��?F#&�,SX#6+�;n*$0�?A���!*$%' ���+[GW !+/)�#3EF �%�*$+�;3#`*,+��90^���}Lh79��EF0�)� �?A7
�!#3*,�w%'�M75��EA#dEA#3�� o*,]/�!#d?F�,S�%a�d*,EA#J*,+��v75��EA#Z�,0�0^�,EF%'�/+� �%A !#3?�ST��E�EA#6��?A#4�,S^0�EF#6Nh !���/?��d��EF"qBRfZ)�#
75#6%')/�P���,�!��=,L���#3?F;3EA �]^#6�t !+i%A)�#HST�,�!�!�Y�4 �+�=9;�)�*,0/%'#6EA?:*�%A%'#6790P%'?`%A��EA#6��EA#6?A?&%A)� !?J��#6��;3 !#6+�;6L,G
]\L��! !+/"h �+�=�U�b&fJbMg¤�4 }%')×*,+���]h|F#6;6%O�a��EF !#3+\%A#3�×+/�,%�*$%A !��+Ì¡§�@b1bM~�£5*,+��ÿ !+��� �;n*$%A !+�= )��Y�
#3+/;n*,0�?F���o*�%' !�,+z*$+��z �+�)�#6EA �%'*,+�;6#:;n*,+�]2#MST#3*$%'�/EA#3?J�,SDUeb:fJbMg-?A02#3;6 ��K;3*$%' ���+�?3B



¬  ��� ��
 � �

 �����	��� ����� ��� ���	��� �

!#"%$ &('*),+-'/.0)21
f436587:9;3=<?>A@CBEDGF6B07�90D�5IHJB07:@K36BLF6B07�5IMONQP*BE@K36RSF6ROTIRUMUVXW6NAF6B0DY@;<UZ?B0N[5IN/@C36587\@K36B07�5I7E]^B`_A>ATa<U58N65IN6M
@C3ABLD�ROWA@KBb@C<UZUBENdceD�ROP 7YVf7Y@CBEPgD�B0hiW658DKB0P*B0N�@K7\@KRj@K36B,k=N=<UTmlnROD�ZS58N6M*5IP*>6TIBEPoBENi@C<?@C58RONmp�f436B
9;3=<U>f@CB0D,9EROP*PoBEN690BE72lq58@K3[<rF6587K90WA7K7K58RON[RUcs@K36BtDC<u@C5IRUN=<UTIBbceROD\@C36BtP*BE@K36RSF6ROTIRUMUVO]vceROTIT8R%lwBEF
H�Vj<,F6B07�90D�5I>A@K5IRONjRUcJ@C36Bq7�W6H67KBx@C7yRUcJ@C36B\z4{b{b|g<?N6F*}	{&f\{Mg~N6RU@;<u@C5IRUN67-W67�B0FmpkgfBE9E@K5IRON*�Ap��
ROWA@KTI58N6B07�@K36B�7�@C<UMOBE7~RUc2FABE�OBETIRO>APoBENi@jR?c2<[>6D�RU@CRS90RUTw7K>JB09E58k=90<?@C58RON�<UN6F�58Po>6T8B0P*B0N�@;<u@C5IRUNmp
gfW6HA7KB0hiW6BEN�@b7KB09x@C58RON672FA5I7K9EW67K7:@C36B�Pr<���RUD:7Y@;<UMOBE73jJ@C36BLceRODKPo<UTI587C<?@K5IRONrRUcsDKBEhiW65ID�B0P*B0N�@C7,<?N6F
@C3AB�9EDKB�<u@C5IRUN/R?c�@C3AB�7�>^BE9058k69�<?@K5IRONm]6k6DK7�@:5IN#ROWf@CTI58N6Bb<UN6F#@C3AB0N�58NdP*ROD�B,F6BE@C<U5IT�pdgSB09E@K5IRONd�Ap��
DKBx@CW6D�N67�@CR~@K36B,5I7�7KW6B,RUc�ceROD�Pr<?T^D�B0hiW65ID�B0P*B0N�@C7E]A@C3A5I7w@K5IP*B2@CRt�?<UT85IF=<?@KB\@K36Bb}�{&f\{1gX7�>^BE9058kf�
9�<u@C5IRUNQ<UM�<?5IN67Y@G5INA58@C5I<UTmD�B0hiW65ID�B0P*B0N�@C7Ep:f4365I727KB09x@C58RON[<UT87KRX58N690T8W6F6B072<rF6587K90WA7K7K58RON[RUc�F6BE7K58MON
�OBEDK5�k=9�<?@K5IRON�]flq36589;3/BEN67KWADKB074@K3=<?@w@K36B,5IN�@KB0DKN6<UT�HJB03=<��S5IRUW6D�RUc�@C3ABG7�VS7�@KB0P�9ERONAceROD�Po7n@CRt@C3AB
F6BE7K5IMUN6B0DE��7:Bx_f>^BE9E@C<?@C58RON670p4f�RX90RUN690T8W6F6Bb@C36B�F6B07�5IMON/@CDC<%��B09E@KROD�VU]^@K36B�9EDKB0<?@C58RON�RUcs<rz4{b{b|
P*RfF6BET�<UN6F#5�@C7�9EROPo>A5ITa<u@C5IRUNr5IN�@KRj<~lnROD�ZS58N6Mo�4�b��5IP*>6TIBEPoBEN�@;<?@K5IRONo5I7�B`_6<?Po58N6B0F/<UN6F#@C3AB
9;3=<U>f@CB0Dw90RON69ETIW6FAB07wlq5�@C3X<�7K36RODY@�B`_6<?Po>6T8B:R?c�@C36B2<U>6>6T85I9�<u@C5IRUN*R?cm@C36B2F6B07�5IMONXP*BE@K36RSF6ROTIRUMUV
@CR,@K36Bq90DKB0<?@C58RONjRUc�<UNr<?T8@CBEDKN=<u@C5INAMGH658@�>ADKRU@KRf9EROT65IP*>6T8B0P*B0N�@;<?@K5IRON�p	�=ROT8TIR%lq5INAM29;3=<U>f@CB0D�7ylq58TIT
Bx_f3658H658@4@K36BL<U>6>6T85I90<?@C58RONXRUc�@C36BbP*BE@K36RfFAROTIROM?Vo@KR*P*ROD�B,7KW6H67Y@;<UN�@K58�OBLBx_A<UP*>6T8B070p

!#"`� &g���-��.� Q) ¡j¢£�s¤Q) ¥¦),§-.0¨*  © )2�-¤Q¡#ªQ¡o�E¡*¨~«
f436B\PoBx@C36RSF6ROT8ROMUV�W67KBE7n@C3AB:}�{&f\{MgjceROD�Pr<?T6F6B07�90D�5I>A@K5IRONj@CBE9;36N65IhiW6BqceRODs@C3AB\ceROD�Pr<?TI5I7K<?@C58RON
RUc�7�VS7�@KB0PgDKB0hiW658DKBEPoBENi@K72<?N6Fd@K36B�9ERON67Y@CDKWA9E@C58RON�R?cs<*ceRUDKPo<UTm7K>JB09E58k=90<?@C58RONm]6@KROMOBE@K36B0Dqlq58@K3
@C3AB~z4{b{b|¬NARU@;<?@K5IRON/ceROD2@K36Bt90D�B�<?@K5IRON[R?cy<X7�VS7�@KB0P58Po>6T8B0P*B0N�@;<u@C5IRUNmpG�wRUPtH65INA5IN6Mr@K36B07�B
@®lnR[N6RU@;<u@C5IRUN67t<UT8TIR%lq7�WA7�@CR�@C<UZUBX<UFA�?<UN�@;<UMUBXRUc4@C3AB05ID�5IN6FA58�S5IF6W6<UT�7�@CD�B0N6M?@C367t@KRQ>6DKRSF6W69EB
DKBETI5I<UH6TIB�5IP*>6TIBEPoBENi@C<?@C58RON67oRUc�9EROP*PtW6N6589�<?@K5IRON67o>6DKR?@CRS90ROT870p°¯2P*RON6M�@K36B±<UFA�?<UN�@;<UMUB07#RUc
W67�5IN6M~@C3AB�}�{&f\{Mg/��²&f�<UD�BU³

�O�



´-µ:¶2·2¸	¹ �»ºS¼¾½ ¹y¿fÀxÁ\ÂÄÃd¹G¸	µ�Å ½ ÅqÆyÅbÁtÇ �U�

È p:ÉfWA>6>^RUD�@sceROD-�?<UDYVf58N6M,TIBx�OBETI7�RUc�<UH67�@KDC<U9x@C58RON~5I7�<GceB�<u@CW6D�BU]S<UTIT8R%lq5IN6M:90DK5�@C589�<UTf7�@CD�W69E@KW6DC<?T
<U7�>^BE9E@K7:RUc�<~F6B07�5IMON#@CRjHJBb9;36B09;Z?B0FQHJBEceROD�BbBx_f>^BEN6F658N6MoBxÊ�RUD�@\RON�k=N6BED\>JRO58Ni@K70p

Ë pqÌ436BEDKB:5I7y<�TI<UDKMOB4HJRSFAVjRUc�ZiN6R%lqTIBEF6MOB\90RONA90B0D�N65INAM��?<UTI58F=<?@K5IRON~RUcm7K>JB0905�k=9�<u@C5IRUN67�W67K58N6M
7Y@;<?@KBL7�>=<U9EB�B`_A>ATIRODK<?@C58RONm]f@KB0P*>^RUDC<UT^TIROMO589GP*RfF6BETm9;36BE9;ZS58N6M6]J<UN6F/7KRjRON�p

�Ap:ÉS@C<UN6F=<?DKF6587C<?@K5IRONoRUc�@C36B,��²GÌ£H�VrÍYÉ6{Ä36<U74B0N69EROW6DK<UMOB0FX@K36B,F6Bx�OB0T8RO>6P*B0N�@qRUc�<tTI<UDKMOB
NiW6PtHJB0D�RUcJF6B07�5IMONj<UNAFt�U<?TI5IF6<?@C58RONL@KRfRUTI7	@K3=<?@s90<UN~HJB4W67KBEF*58Nt90RUNu��W6N69x@C5IRUNtlq58@C3~B0<U9;3
RU@K36B0DEp

Í®NX5�@C7n@KW6DKN�]S@K36B,z4{b{b|ÎN6RU@C<?@C58RON*>6DKR%�S5IF6BE74<�>JR%lwBED�ceW6T^365IBEDC<UD�9;365I90<UTv7�@;<u@CB2Po<U9;3658N6B2NARU@;<u�
@C58RONQceROD,F6BE7K9EDK5IHA5IN6M�7YVf7Y@CBEPÏH^BE3=<��f58ROW6DE]�7�W6>6>JROD�@,ceRUD,365IBEDC<UD�9;365I90<UT�7Y@CDKWA9E@CWADK5INAM/R?cw7YVf7Y@CBEP
90RUPo>JRON6BENi@K7s<UN6F~7�W6>6>JROD�@�ceROD�ROHi��B09E@Y�®ROD�5IBENi@KB0F~58N636B0D�58@C<UN690By@CR,<?TITIR%l�D�B0W67�B4RUcvF6BE7K5IMUNtlwROD�Zvp
Ð	BEDK3=<?>674@C36BGP*RO7Y@45IP*>^RUD�@;<?Ni@w<UFA�?<UN�@C<UMOBU]f36R%lwBx�OBED0]v5I7w@K3=<?@�@K36B,z4{b{b|�N6RU@C<?@C58RONX587�7KW6>S�
>JROD�@KB0F�H�VÑ@C36Bd{GHS��BE90Ì45IP*B�@CRSROTI7�BE@0]-lq365I9;3Ò>6DKR%�S5IFAB07*<UWA@KROPr<u@C5I9o90RSF6B#MOB0NAB0DC<u@C5IRUN�ceRUD~<
lnRODKZi5INAMo58Po>6T8B0P*B0N�@;<u@C5IRUNmp
Ì4365I7q@C3AB07K58729ERON�@CB0NAF672@C36<?@q@C36B�90ROPtHA5IN=<?@K5IRON#RUc	@C36BE7KBL@CB09;3AN65IhiW6BE7,<UTIT8R%lq7qceRUDq@K36B�9EDKB`�

<?@K5IRON¾RUcb90ROP*PtW6NA5I9�<u@C5IRUN67j>6DKRU@KRf9EROT\7KRUc�@®lw<UDKBQ@K3=<?@r5I7o�?<UT85IF=<u@CB0FÓ<UM�<U58N67�@oDKBEhiW65ID�B0P*B0N�@C7E]
<UN6F¾F6B07�5IMONAB0FÔW67�5IN6M�ROHS��BE9E@��ÕRODK58B0N�@;<u@C5IRUNÓ<UNAFÓB0NA9�<U>67�W6Ta<u@C5IRUNÒ@KRÑ<UT8TIR%l ceRODjB0<U7K58B0DoceWf@CW6D�B
B0NA3=<UN69EB0P*B0N�@G<?N6FdPo<U58Ni@KB0N=<?N690B?p

!#";! Ö°¤Q) ×Ø&�Ö�&¦Ù Út [ª Û�&Ü&�© Ý�¡~�-ÚL�s.0¡* [§
ÐsDKBx�f58ROW6747�B09E@K5IRONA7LÞ È p��6p È <UN6F È p��6p ËUß 3=<��OBbF6587K90WA7K7KBEF/@K36Bb}�{GÌ\{LÉ�<UNAF#z4{b{L|N6R?@;<?@K5IRON67
5IN/MOBEN6B0DK<UT�@CB0D�Po7Epw�=ROD4@K36B�>AW6DK>JRO7KBE72RUc	@C365874@C36BE7K5I7E]v36R%lwBx�OB0DE]�RONAT8V#<j7KW6HA7KBE@2RUc-B0<U9;3dlq58TIT
HJB�90RONA7K5IFAB0DKBEFmp-Í®N~>=<?D�@C5890W6TI<UD0]u@C36BwW67KB4RUc^}�{GÌ\{bÉ�5I7�9ERON67Y@CDC<?5IN6BEFt@CR,DKBEF6W69EB�@C36B�WA7KB4RUc^<UHf�
7�@KDC<U9x@�]�N6RUN[5IP*>6TIBEPoBENi@C<?@C58RONf�ÕRODK58B0N�@CBEFd9ERON67�@KDKW69x@C7Ept¯2>6>AT8VS5IN6Mo@C36BE7KBjDKBE7�@CD�5I9x@C5IRUN67GDKBEF6W69EB07
@C3ABnà=B`_A58H65IT858@®Vb<?N6Ft>JR�lnB0D	RUcv}�{GÌ\{bÉ^pUá\R%lwBx�OB0DE]�@C36Bn90DKB0<?@C58RON�R?cv<:7Y@®VfT8BwH=<?7KB0F~RUNt<:7�W6H67�BE@
RUcv@C3AB�ceB�<?@KW6DKBE7yR?c�}�{GÌ\{bÉt>6DKR%�S5IF6BE7�>=<?@K@KB0D�N67-@C3=<u@sF6B07�5IMONAB0DK7�90<UNjW67KB4@CR,9EDKB0<?@CB4>6DK<U9E@K5I90<UTâ]
5IP*>6T8B0P*B0N�@;<UHATIB�7�>^BE9058k69�<?@K5IRON67Ep-Ì436B\lwROD�ZjRUcm¯:ã090RUDKDC<LBE@w<UTâpJäå¯�æ�¯\�næGçO�Uè�Þ�7KBEB:>6<UMOB:� È ceRUD
P*RODKBbF6Bx@;<U58TI7 ß 58N6F65I90<?@CBEF/@K3=<?@:58@\5I7\5IP*>JROD�@C<UN�@4@CRrBEN67KWADKB�@K3=<?@:7K>JB09E58k=90<?@C58RON67:<UDKBblqDK5�@K@CBEN
lq58@K3#5IP*>6TIBEPoBENi@C<?@C58RONX58N�Po58N6F�@CR*<��ORO58F/9EDKB0<?@C58N6MjW6N65IP*>6T8B0P*B0N�@;<UHATIBG7�>^BE9058k69�<?@K5IRON67Ep
Ì436B�7YVS7�@CBEPo727K>JB0905�k=B0FQ<UN6F�58Po>ATIB0P*B0N�@KB0F/5IN#@C36BL9�<U7�B�7Y@CW6F658B07:90RON67�5I7Y@2RUcs<U9E@KRODK7q@C3=<u@

Po<%VLHJB�3658B0DC<?DK9;36589�<UTi5IN�7�@CD�W69E@KW6DKB,Þe@C36<?@-5870]�<U9x@CROD�7�Po<�V�9ERON�@;<U58NtRU@K36B0D�<U9E@KRODK7�@K3=<?@-<UDKBn365IFf�
F6BEN�ceDKRUPéROWA@C7�5IF6B��S5IBxl ß p�Ì43AB07KBw<U9E@KRODK7�90RUPoPtWAN65I90<?@CBslq58@K3�B0<U9;3tRU@K36B0D�R%�OBED-<U7YVfNA9;36DKRONAROW67
TI58N6Zi70]�@C3AROW6MO3�7�VSN69;36D�RON6ROW67�90ROP*PtW6NA5I9�<u@C5IRUNQlq5ITIT-<UTI7�RdHJBjF65I7�90W67�7KB0F�p�Ì436BoHJB036<%�S58ROW6DbRUc
@C3ABr<U9x@CROD�7�587�FAB07K9EDK58H^BEFê5INë@CBEDKP*7�R?c4365IBEDC<UD�9;365I90<UTs7�@C<?@CB*Po<U9;365INAB07b@C3=<?@�Po<%VQ3=<��OBX7Y@;<?@KB
�?<UDK5I<UH6T8B070p	Í®NXROD�F6B0Dy@CRt7�5IP*>6TI5�c�V�@C3AB2F6BE7K5IMUNX7KROP*BElq36<?@�]fRON6T8VjBENiW6PoBEDC<?@KB0F�F=<u@;<L@®VS>JB07wlq58TIT
HJB290RUN67K58F6B0D�B0Fmpy�=W6D�@K36B0DylwRUDKZ*Pr<�VjBx_S@KB0N6F�@C3A5I7yDKB07�B�<UD�9;3�@CRtW67�BGP*RODKBq�?<UDK58B0FX<?N6FX>JR�lnB0Dì�
ceW6T	F=<?@;<r@®VS>JB07EptÌ436B~F6BE7K5IMUN67,90RONA7K5IFAB0DKBEFëF6R#N6RU@,58N690T8W6F6BtMOD�ROW6>Q@KDC<UN67�58@K5IRON67E]�RUc�@KB0NëW67�B0F



´-µ:¶2·2¸	¹ �»ºS¼¾½ ¹y¿fÀxÁ\ÂÄÃd¹G¸	µ�Å ½ ÅqÆyÅbÁtÇ ��í

@CR[P*RSF6B0Ty5IN�@CBEDKD�W6>A@~HJB03=<��S5IRUW6D~<UN6F�9ERON67K58F6B0DK<?@C58RONÑRUcq58N�@CB0D�DKW6>f@C7~5I7t<UTI7�RQTIBxc�@�ceROD�ceWf@CW6D�B
Bx_f>6T8RODC<u@C5IRUNmp
Ì436B07�BGDKBE7�@KDK5I9x@C58RON67yPoB0<UNo@K3=<?@y@C36B:5IP*>6TIBEPoBENi@C<?@C58RON~P*RfF6BETI7yB0N69EROP*>=<U7K7y@C36B\ceROTIT8R%lq5IN6M

7KWAH67KBx@2RUc�@C3AB�z�{L{b|ÏN6RU@C<?@C58RONm³
È p\²,<?@C<X90TI<U7K7�B07L<UDKBj<?T8lw<%VS7bB0NiW6P*B0DK<?@CBEF[@®Vf>JB07EpjÌ436BjW67KBjRUcyB0NiW6P*B0DK<?@CBEF±@®VS>JB07L7K58Pj�
>6T858k=BE7�@C36BL<U7�7KRS905I<?@CBEFd}�{GÌ\{bÉ#7�>^BE905�k=9�<?@K5IRON#7Y@®VfT8BUp

Ë pq¯:9E@CRUDK70]S3658B0DC<?DK9;36589�<UTvRODyRU@C3AB0D�lq587KB?]f3=<��UBGB0N6Fr>^RODY@C7n<UN6FoDKB0TI<�Vj>^RODY@C7E]fH6Wf@�N6RU@n5IN�@KB0DY�
N=<?T�>JROD�@K70psÌ436B,W67�BbRUc�5IN�@CBEDKN=<UT^>^RUD�@C7w5I74<U7�7KRS905I<?@CBEFXlq58@C3#<?9E@CRUDK7w@K3=<?@4HJRU@C3�9ERON�@;<U58N
RU@K36B0D�<U9E@KRODK7q<UNAF�3=<��OB,HJB03=<��S5IROWAD�RUc�@C36BE5ID�R%lqNm]flq365I9;3�lnROW6TIF�9EROP*>6TI589�<?@KB\@K36Bb}�{2�
Ì\{bÉ�7K>JB0905�k=9�<u@C5IRUN/7Y@®VSTIBbW67KBEF�36BEDKB?p

�Apq¯:9E@CRUDXH^BE3=<��S5IROW6Dr5I7XF6BE7K9EDK5IHJB0FîW67�5IN6M�3A5IB0DK<UDK9;3A5I9�<?T27�@C<?@CB�Pr<U9;3A5IN6BE70]\H6WA@Xlq5�@C36ROWf@
MOD�ROW6>�@CDK<UN67�58@C58RON67~ROD~3A5I7�@KROD�V�@CDK<UN67K5�@C58RON670pÒï,DKRUW6>�@CDC<?N67K5�@C5IRUN67~<UN6FÒ36587�@CRUD�VÑ@KDC<UNf�
7�58@C58RON67*<UD�BdMOBEN6B0DK<UTIT�VÑW67�B0FÓ@KRêP*RfFAB0T45IN�@KB0DKD�W6>A@oH^BE3=<��S5IROW6DE]wlq36589;3Ó5I7jF65�ð*90W6T�@*@KR
D�B0>6D�B07KBEN�@258Nd}�{GÌ\{bÉ�Þe7KBEB�7�B09E@K5IRON/�Ap�ñAp�ñ ß <UN6F/3=<U7qHJB0BENdT8BEc�@4ceROD�ceW6DY@C36BED4lwROD�Zvp

�6pqÌ�DC<UNA7K58@K5IRONA72HJBE@®lnB0B0N�7�@C<?@CBE7b<UDKBtPo<UF6B�F65ID�B09E@KT8V/ROD2@K36DKRUW6MO3[9;36RO5890B~>JRO5IN�@K70pL²G5ID�B09E@
@KDC<UN67�58@K5IRON67�<UDKBbW67�B0F#lq36B0N�<~@KDC<UNA7K58@K5IRON�Po<�V�ROD4Po<�VXN6RU@qHJBbPr<?F6BU]6FAB0>JB0N6F658N6M*RON
@K36Bn�?<UT8W6BnR?cv<UNt58N690ROP*5INAM\P*B07�7C<UMUBU]Ulq3658TIBy9;36RO5890Bw>JRO58Ni@K7�<?DKBwWA7KB0F�lq36B0Nj<:@KDC<UNA7K58@K5IRON
PtWA7�@~<?T8lw<%VS7�H^BoPr<UFABU]�HAWA@�@K36Br7Y@;<?@KBrDKB0<U9;36BEF�F658Ê^B0D�7t<U9E90ROD�F65IN6M/@CR/@C36B*�U<?TIW6B*RUc
@K36Bb5IN69EROPo58N6MtP*B07�7C<UMOB?p

ífpq¯:9E@CRUDy9EROP*PtW6N6589�<?@K5IRONjPo<%VtH^B\9�<UD�DK58B0F*ROWA@y7�VSN69;36D�RON6ROWA7KT8VoRODy<U7YVfNA9;36DKRONAROW67KT�V�Þ�7KBEB
7�B09E@K5IRONA7:�fp�ñAp�í~<UN6Fd�Ap�òAp�� ß p

Ì436B�7K>JB0905�k=9�<u@C5IRUN67#RUct@C3AB�7YVf7Y@CBEPo7dW67KB±@C36BëceROTIT8R%lq5IN6M�7�W6H67KBx@QRUc�@C36B�}�{GÌ\{LÉØceRODKPo<UT
F6BE7K90D�5I>A@K5IRON�@KB09;36N658hiW6BU³
È pqÌ436B�7K>JB09E58k=90<?@C58RON67\Pr<�V�58N690T8W6F6Bb@C36B�<U9E@K5IRON/>6D�BEkA_dRO>JB0DK<?@CRODE]=@C36BL9;36RO5890B�RU>^BEDC<?@KROD0]
@K36Bb365IF6B,RU>^BEDC<?@KRODq<UN6F/MOW=<UD�Fmp

Ë p\Ð	<UDC<UT8TIBET�90RUPo>JRO7K5�@C58RON�587b<UTIT8R�lnB0F�]�lq58@K3ë@K36B~DKBE7�@KDK5I9x@C58RONQ@C3=<u@b7�VSN69;36D�RON65I7K<?@C58RONëPr<�V
RONAT8V#@;<UZ?Bt>6TI<U90B�H^Bx@®lwBEB0N[@®lwR�>ADKRS90B07�7KBE70pbÌ4365I7:DKBE7�@CD�5I9x@C5IRUNQ5I7s��W67�@K58k=BEFQH�Vd@K36B�c�<U9x@
@K3=<?@�PtWAT8@C5�l�<�VÒDKBEN6F6BEãE�ORUW67d587XN6RU@X>6DC<U9x@C589�<UT:5INØ5IP*>6T8B0P*B0N�@;<?@K5IRONA7oRUcbFA5I7�@KDK58H6WA@CBEF
7YVf7Y@CBEPo7:<UN6F/5I74N6R?@q7KW6>6>JRODY@CB0FdH�VX@C36BLz4{b{b|ÏN6RU@;<u@C5IRUNmp

�Ap\²,<?@C<o@®VS>^BE7b<UDKB�<UT8lw<�VS7,B0NiW6P*B0DC<u@CB0F�p,Ì436B~W67KB~R?c�B0NiW6P*B0DC<u@CB0FQ@®VS>JB07bMOD�B�<?@KT8V/7K58Pj�
>6T858k=BE7�F=<?@;<,@®VS>^B:7K>JB09E58k=90<?@C58RONo58N*@K365I7s@K36B07�5I70p�ó�_S@CBEN67K58RONXRUc^@C36B\P*BE@C3ARfFj@CR�5IN69ETIW6F6B
RU@K36B0DqF=<u@;<t@®VS>^BE7:5874TIBEc�@4ceRUD�ceW6D�@K36B0D�lnRODKZvp



´-µ:¶2·2¸	¹ �»ºS¼¾½ ¹y¿fÀxÁ\ÂÄÃd¹G¸	µ�Å ½ ÅqÆyÅbÁtÇ �Oñ

�6pqÌ436B�B0N=<UHATIBQ<?N6FÔF6587C<UH6T8BdRU>^BEDC<?@KRODK7o<UDKBdN6RU@rW67KBEFmpôÌ436BQBEN=<UH6T8BdRU>^BEDC<?@KRODr587oN6R?@
N6BEB0F6BEFë5IN�@K36Bt7�@C<?@CB`�®ROD�5IBENi@KB0F[7Y@®VfT8BtW67�B0Fm]�lq3A5ITIBL@C36B�F65I7K<UH6TIB�RO>JB0DC<u@CROD:5I72MUB0N6BEDC<UT8T8V
<U7�7KRS905I<?@CBEF#lq5�@C3/5IN�@CBEDKD�W6>A@qHJB03=<��S5IROWAD0]6lq36589;3d3=<?7\HJB0BENdT8BEc�@4ceROD�ceWAD�@C3AB0D4lwRUDKZvp

ífp\ÐsDKRS90BE7K7�5IN��ORS9�<u@C5IRUN,5I7�W67�B0Fm]?5IN69ETIW6F658N6M�D�B090WADK7K5��OBy5IN��ORS9�<u@C5IRUN670]%@C3AROW6MO3,@C3AByTI<?@K@KB0D�lq58TIT
HJB�90RUN67�@KDC<U58N6B0Ft@KRGPr<?5IN�@;<U58N�@K36B058D�M�<?@KB�TI587�@K7�5IN�@C36B�7K<UP*B�RODKFAB0D0p	Ì4365I7�DKB07Y@CD�5I9E@K5IRON�RON
M�<u@CB�T85I7�@K7-5I7�N6B09EB07K7K<UD�VtH^BE9�<UW67�BU]S5IN�@K36B47�@C<?@CB`�®ROD�5IBENi@KB0Fj7�@®VST8B4W67KBEFm]iDKB09EW6DK7�58�UB\>ADKRS90B07�7
58Ni�URf90<?@C58RONQD�B0>6D�B07KBEN�@C7�<#7�B0T�ca�Õ@CDK<UN67�58@C58RON�RUNë<X7�@;<u@CBUp�ÍÕcn@K36BtM�<u@CB~TI587�@:lwBEDKB*<UTIT8R%lwBEF
@KR�9;3=<UNAMOBXROD�F6B0DE]	@C3ABrHJB03=<��S5IROWAD�RUc�@K36Br7Y@;<?@KBolnROW6T8Fê9;3=<UNAMOBX5INê<dPo<UN6N6BEDLlq3A5I9;3
lnROW6T8F/NARU@\90TIB0<UDKT�VrPo<U>�@CR~@K36BLz4{b{L|Ï5IP*>6T8B0P*B0N�@;<?@K5IRON�p

ñApqÌ436B~7�>^BE905�k=9�<?@K5IRONA7G<UD�B�lqDK5�@K@CBENQ5INQ<XPoRSF658k6B0F�7Y@;<?@KBx�ÕRODK58B0N�@CBEF[7�@®VSTIB?]mB0TI<UH^RUDC<?@KB0FQ58N
7�B09E@K5IRONd�Ap�ñAp��Ap
Ì436B4N6B`_f@�7�B09x@C5IRUN~ROWA@CT85IN6BE7	@K36B�7�@C<UMOBE7sRUc=@C36Bw90DKB0<?@C58RON~RUcJ<UN~58Po>ATIB0P*B0N�@C<?@C58RONm]%ceROTIT8R%lwBEF

H�VÑ<QFA5I7K9EW67K7�5IRONêRUc4@C36BoceRODKPo<UTI587C<?@K5IRONëRUcqD�B0hiW658DKB0P*B0N�@K7tW67K58N6Më<UMOBEN�@��S5IBxlq7j<UN6Fê@KB0P*>^R?�
DC<?T�TIROMU5I9UpêÌ436B#7K>JB0905�k=9�<u@C5IRUNÒ7Y@CD�W69E@KW6DKB/F6B07�5IMONAB0F�@CRëBx_f>6D�B07K7*@C36B#F6BE7K58MON¾9ERON67Y@CDC<?5IN�@C7~587
@C3AB0N*F65I7�90W67�7KB0F�]fceRS90W67�B0F*RONo5�@C7sW6T�@C58Pr<?@KBw58Po>6T8B0P*B0N�@;<u@C5IRUN�lq58@K3j@K36Bq7KW6HA7KBE@nRUc^@C36B\z4{b{b|
N6RU@C<?@C58RONÓRUWA@CT85IN6BEFÓ<UHJR%�OB?pÄ{GN690BdF6B07�5IMON6BEFm]4@C36Bd7K>JB09E58k=90<?@C58RONÔ5I7j�?<UTI58F=<?@KB0F¾<UM�<U58N67�@oDKB`�
hiW65ID�B0P*B0N�@C7o5INÓ<ê>6DKRS90BE7K7XRUWA@CT85IN6BEF¾58NÔ7KBE9E@C58RONÔ�fpõ�fpö��58N=<UTIT�VO]y7KBE9E@C58RONØ�Ap�òêF6587K9EW67K7�B07X@C3AB
Po<U>6>658N6M�HJBE@®lnB0BENØ@C36B�}	{GÌ\{bÉ¾7�>^BE9058k69�<?@K5IRONÓ<UN6FØ<�z4{b{L| PoRSF6B0T4@K3=<?@*lq5ITIT�VS58B0TIFÓ<
�4�b��5IP*>6T8B0P*B0N�@;<?@K5IRON�p

!#"Y÷ ÙX��Ú�¨j),§(¡j¢ö�-¤Q) ¥¦)G§-.0¨*  © )2�s¤Q¡#ªQ¡*�0¡j¨~«
Ì436BLPoBx@C36RSF6ROT8ROMUVjceROT8TIR%lq7�@C36Bb7�B0hiW6B0NA90B�R?c�7Y@CB0>A7:BENSWAPoBEDC<?@KB0F/H^BETIR%lbp
È p\zqB0hiW658DKB0P*B0N�@K7�¯2N6<UT8VS7K587�<?N6FÑ�=ROD�Pr<UT85I7K<?@C58RONmp*Ì436Bok=D�7�@�7�@;<?MOBr58N�F6BE7K58MON65INAMQ<dFA5I7Y�
@KDK5IHAWA@CBEF/7YVS7�@CBEP(>6DKR?@CRS90ROT^5IN��OROT��OBE7\D�B0hiW658DKB0P*B0N�@K7:<?N=<UT8VS7�5I70psÌ43ABbceWAN69E@K5IRONX@K36Bb>6DKR?�
@KRf9EROT	587\@KRX7KBED��UB~PtW67�@2H^B�F6B09E5IF6BEFm]m<?7,<*k=D�7�@,7Y@CBE>Q@CR%l�<?DKF67GFABE@CBEDKP*5IN658N6M*58@C7:9;3=<UDì�
<U9x@CBEDK5I7Y@C589070p#�=RODLBx_A<UP*>6T8BU]�B0N67�W6DK58N6MQDKBETI5I<UH6TIBt@KDC<UNA7KP*5I7K7�5IRON±Po<%VëHJBo<d90RUN690BEDKNm]-RUD
7�B090WADK58@®VoPo<%VjFAB0Po<UN6Fr@K3=<?@nW67KBEDK74HJBG<UWA@K36B0N�@K5I9�<u@CB0FrH^BxceRODKB2<UTIT8R�lq58N6ML<U909EB07�7w@CRt9EB0Dì�
@C<U5INX7�B0DY�f5890BE70p�øî365IT8B27�VS7Y@CB0P DKB0hiW658DKBEPoBENi@K74Pr<�VrH^BGB`_f>6DKBE7K7KBEF�58NAceRODKPo<UT8T8Vt@K36DKROWAMO3
>6D�RO7KB,FAB07K9EDK58>A@C58RON670]fBx_f>6D�B07K7�5IN6M*DKBEhiW65ID�B0P*B0N�@C7�ceROD�Pr<?TIT8VtPr<UZ?B074>JRO7K7�5IH6T8B:@K36B2�?<UTI58F=<u�
@K5IRON#RUc�@C36BL7�VS7Y@CB0P�F6BE7K58MON�<?M�<U5INA7�@qDKBEhiW65ID�B0P*B0N�@C7Epw¯2MUB0N�@:�S58BElq7\Pr<�VXHJBLB0P*>6TIR%VOBEF
58NAceRODKPo<UT8T8VL@CRL90Ta<?DK58c�V�@C36B:N=<?@CWADKB\RUcm@C3AB27�VS7Y@CB0Pù@CR�H^B\F6BE7K5IMUN6B0Fm]SH6WA@wPr<�V*<UT87KRL>6Ta<�V
<tP*RODKB:ceRODKPo<UTJDKROT8B25IN�7YVS7�@CBEP(F6B07�5IMON�pyÉfB0B,7�B09E@K5IRON/�Ap�ífp Ë ceROD�P*RODKB:F6BE@C<U5IT87�RUc	<UMOBEN�@
�S5IBxlq7\<UN6F#@C36BE5ID4W67�B�58NXceRODKPo<UTmD�B0hiW65ID�B0P*B0N�@C7Ep
Ì436B�7KBE90RON6FQ@KB09;36NA5IhiW6B�9ERON67�5IF6BEDKB0F[3AB0DKBLceROD4ceRODKPo<UT�D�B0hiW65ID�B0P*B0N�@C72<UN=<UT�VS7K5I7\5I7q@CBEPj�
>JRODC<?TmTIROMU5I9~Þe7KBEBL7�B09x@C5IRUN��Ap�ífp�� ß p�Ì	BEPo>JRODC<?TmTIROMU5I92Po<�VXHJBbW67KBEF/@KR*B`_f>6DKBE7K7:@K36B,DKBETa<u�



´-µ:¶2·2¸	¹ �»ºS¼¾½ ¹y¿fÀxÁ\ÂÄÃd¹G¸	µ�Å ½ ÅqÆyÅbÁtÇ ���

@K5IRON67�365I>A7sH^Bx@®lwBEB0Nr@KB0P*>^RODK<UTIT�V��®ROD�F6B0D�B0FtBx�OB0N�@K70]A7�W69;3�<U7s90<UW67�Bx�®BxÊ�BE9E@�<UN6Fj7�@K5IPtW6T8W67Y�
D�B07K>JRON67�B�D�B0TI<?@C58RON67K3A5I>67Ep

Ë p:�wRONA7K5IFAB0DC<u@C5IRUNÓRUcb²G587�@KDK5IHAWA@C58RONmpÓÌ43ABQF65I7Y@CD�5IH6WA@K5IRON�RUc2@C36Bd7�VS7�@KB0P P�W67�@oH^Bd90RONS�
7�5IF6BEDKB0F�]�5IN[ROD�F6B0D2@KR�F658�S58F6BtF65�Ê�BEDKB0N�@L<U7�>^BE9E@K7LR?cs@C36BtceW6NA9E@C58RON=<UT858@®V/RUc�@C3AB~7�VS7�@KB0P/p
¯ú90ROP*PtW6NA5I9�<u@C5IRUN[>6DKRU@KRf9EROTs5I7bW67�B0FÑHJBE@®lnB0BENÑ@®lwR�Þ�RODbP*RODKB ß >A3iVS7�5I9�<?TIT8VQ7KB0>6<UDC<?@KB
BENi@K58@K5IB07E]q<UN6FÔ@K36B�ceW6N69x@C58RON=<UT858@®V�RUc,@K36BQ7YVf7Y@CBEP PtW67Y@XHJBQF658�S58F6B0FÔHJBE@®lnB0BEN£@K36B07�B
BENi@K58@K5IB07Ep

�Ap\�=W6DY@C36BED*ÉSVS7�@CBEP ²GB09EROPo>JRO7�58@C58RONmp�Ì436B#F658�S5I7�5IRON�R?c:@K36B�7�VS7�@KB0P F6BE7K90D�5IHJB0FÒ5IN�@C3AB
>6D�BE�S5IRUW67:7�B09x@C5IRUNQ5I7q90RUNi@K5INiW6BEFm]^7�W69;3Q@C36<?@258N6F65��f58F6W=<UT�>63�Vf7�5I90<UT	BEN�@C58@K5IBE7\@K36B0P*7KBET8�OBE7
9ERON�@;<U58N�PtWAT8@C58>6TIB�7KRUc�@®lw<UDKBnB0N�@C5�@C58B070]uROD�ROHS��BE9E@C7Ep-Ì436587�FA58�S5I7�5IRONL5IN�@CR\7KR?c�@®l�<UD�BnBEN�@C58@K5IBE7
587q@K36B�H6<U7K587:RUcs<*F6BE7K58MON�P*BE@K36RfFAROTIROM?VX@C3=<u@2Po<�V#H^BLF6B07�90D�5IHJB0F[<U7\ROHS��BE9E@Y�®H=<U7�B0FQRUD
ROHi��B09E@Y�®ROD�5IBENi@KB0FÑÞ�7KBEB�7�B09E@K5IRON Ë p��Ap Ë ceROD\<UN/Bx_f>6TI<UN=<?@K5IRON/RUc�@K36BLF65I7Y@C5INA9E@C58RON#H^Bx@®lwBEB0N
ROHi��B09E@Y�®H=<?7KB0Fê<UN6F�ROHS��B09x@��ÕRODK58B0N�@CBEF ß prûnVëH6DKB0<UZi5IN6M/W6>ë@C36B*7�VS7Y@CB0P/]�7�Pr<?TITIBED0]�P*RODKB
D�B�<UF658T8V,9EROP*>6DKBE36B0N67�5IH6T8BnWAN658@K7�9�<?N�HJBw>6D�RfF6WA90B0F�ps}�{,Ì\{bÉb9�<UNt7�W6>6>JROD�@	@C36587	>ADKRS90B07�7
@K36DKROWAMO3�@C3ABtB0N690<U>67�W6Ta<?@K5IRON�RUc�H^BE3=<��S5IROW6DEp2Ì43=<u@,5I7E]^@C3AB�7�VS7Y@CB0P�Pr<�V/H^B�F6B07�5IMONAB0F
<?@2<oD�B0TI<?@C5��OB0T�V#90R�<?DK7KB�TIBx�OB0T�RUcsFABE@;<?5ITâ]v<?N6F�@C3AB0NQD�BEk=N6BEF[H�VdFAB090RUPo>JRO7K58N6MX}�{GÌ\{bÉ
>6D�Rf9EB07�7KB07w5IN�@CR�7KPo<UTIT8B0Ds90RUPo>JRON6BENi@K7,ÞeBx_A<UP*5IN6BEFr5INoMODKB0<?@CBEDnFABE@;<?5ITv5INo7KB09x@C58RONX�Ap�ñAp ËOß p
¯�@wB�<U9;3X7Y@;<UMUBU]flnB2Po<�Vo<U>6>6T�V~�U<?TI5IF6<?@C58RONj<UN6Fr�UB0D�58k=90<?@C58RONo@KB09;36N658hiW6B07bÞe7KBEBGH^BETIR%l ß ]
@KR/BEN67KWADKBj@C3=<?@b@K36Bj7K>JB0905�k=9�<u@C5IRUN±9ERON�@C58NSWAB07b@CR#90RONfceRODKP�@KR�@C36BjDKBEhiW65ID�B0P*B0N�@C7bceRODY�
Po<UTI587KBEF�B�<UD�TI5IBED0p�æy<UTI58F=<?@C58N6M�@K36BbF6B07�5IMON�@C3ADKROW6MU36ROWA@4@K36Bb>6DKRS90BE7K7:<UTIT8R�lq7w90ROD�DKB09x@C58RON
RUc	B0D�DKROD�7qH^BxceRODKBbPtW69;3#lnRODKZX36<U7qH^BEB0N/5IN��OBE7�@CBEFmp
Ì436B#W67�B#RUc\F6B09EROPo>JRO7�58@C58RON�<UT8TIR%lq7t9ERON67�@KDKW69x@C58RON�RUc2hiW65�@CB#<UHA7�@CDK<U9E@j7�>^BE905�k=9�<?@K5IRONA7
F6WADK5INAMX@C36B~B0<UDKT�VQ7�@C<UMOBE7LR?cy@K36B~F6BE7K5IMUNmü�@K36B07�Bj7K>JB0905�k=9�<u@C5IRUN67b<UDKB�W67KBxceW6T-ceROD,B07Y@;<UHS�
T85I7K3A5IN6M#@C36B�MUB0N6BEDC<UTn7K3=<U>JBXRUc4@K36B�7�VS7Y@CB0P�<UN6FÑceROD�F6RS90W6P*B0N�@;<u@C5IRUNÑ>6W6D�>^RO7�B07Ep±¯:7
7�>^BE9058k69�<?@K5IRON672RUcy5IN69EDKB�<?7K5INAM�F6BE@C<U5IT�<UDKBt9EDKB0<?@CBEFê<UNAFë<U>6>6D�R�<U9;3[@C36B~T8BE�UB0T-RUcy58Po>6T8Bx�
P*B0N�@;<u@C5IRUNm]f@K36BEV#90<UNdD�BE@C<U5IN�7�WAð*905IBEN�@G<UHA7�@CDK<U9E@K5IRON�@KR*Po<U58Ni@C<U5INX@K36BbH65IM~>A5I9E@KW6DKB?p

�6p:Éf>JB09E58k=90<?@C58RONÔæy<UT85IF=<?@K5IRON�pÄ{GN690B[ceW6T8T8VÒF6BE@C<U5IT8B0Fm]4@K36B[7K>JB09E58k=90<?@C58RONØPr<�VÓH^B��?<UT85��
F=<u@CB0F�<UM�<?5IN67Y@G@C36B~ceROD�Pr<?T�DKBEhiW65ID�B0P*B0N�@C7,@CR#BEN67KW6D�Bo5�@bH^BE3=<��OBE7�<U7b58Ni@KB0N6FAB0FmpjÌ436587
�?<UT85IF=<?@K5IRONj>6D�Rf9EB07�7�5I7nBx_f>6TIRUDKB0Fr5INrMUDKB�<u@CB0DnF6BE@C<U5ITJ5INo7KBE9E@C58RON��Ap��fpsÌ436B2W67KBGR?cmceRODKPo<UT
7�>^BE9058k69�<?@K5IRONê@KB09;36NA5IhiW6B07*<UT87KR[<?TITIR%lq7L�OB0D�58k=90<?@C58RON�RUcq@C3ABX7�VS7�@KB0PýH�Vê9;36B09;Zi5INAMëceRUD
@K36BL<UH67KBEN690BLRUc	W6N�l�<?Ni@KB0FQHJB036<%�S58ROW6D47KWA9;3Q<U7qF6B0<UF6TIRS9;Z�<UNAFdT858�OBETIRS9;Zvp

ífpqÍ®P*>6TIBEPoBEN�@;<?@K5IRONmp��	5IN=<UT8T8VU]0@C36Bs�?<UT85IF=<?@KB0F,7�>^BE9058k69�<?@K5IRONb5I7�WA7KB0FL@CRqMOW658F6Bs@C36B�9EDKB�<u@C5IRUN
RUcy<?N[5IP*>6TIBEPoBENi@C<?@C58RON�Þ�7�B0B~7KBE9E@K5IRONë�Ap�ò ß p2øî365IT8BL@K36B��?<UT85IF=<?@K5IRON/>6D�Rf9EB07K7,58Po>ADKR%�OBE7
9ERONAk=F6BEN690Bj58N�@C36BtceWAN69E@K5IRON658N6MXRUc�@K36Bt7�VS7Y@CB0P/]�ceW6D�@K36B0D290RONAk6F6B0N69EBjPr<�VdH^B~M�<?5IN6BEF
H�V*@CB07Y@C58N6M�@C3ABG5IP*>6TIBEPoBEN�@;<?@K5IRON*<UM�<?5IN67Y@n@KB07�@�9�<U7�B07�F6BEDK5��OB0FXceD�ROP°@C36B2DKB0hiW658DKBEPoBENi@K7
<UNAF/@K36Bb7K>JB0905�k=9�<u@C5IRUNmp



´-µ:¶2·2¸	¹ �»ºS¼¾½ ¹y¿fÀxÁ\ÂÄÃd¹G¸	µ�Å ½ ÅqÆyÅbÁtÇ �Oò

Protocol
Description

LOTOS
Specification

Agent
Scenarios

Validation

ROOM
Implementation

�	5IMOW6D�B,�Ap È ³y{GWA@CT85IN6B2F65a<UMUDC<UPþRUc	@K36Bb>6DKRU>^RO7�B0F/PoBx@C36RSF6ROT8ROMUVUp

��5IMUW6DKB/�Ap È 58TIT8W67�@KDC<?@KB07t@C3ABdH6D�R�<UF¾ROWA@CT85IN6B�R?cG@C36587jPoBx@C36RSF6ROT8ROMUVOpÒÌ436Bd>6DKRU@KRf9EROT4F6B`�
7K9EDK58>A@C58RON�5I7�WA7KB0F#@CRj9EDKB�<u@CBb<UMOBEN�@:7�90BEN=<UDK58RO7LÞ�7Y@CBE> È <UHJR%�OB ß <?N6F/<~}	{GÌ\{bÉX7K>JB09E58k=90<?@C58RON
Þ�7Y@CBE>67 Ë <UN6Fd� ß pyÌ43AB�7�>^BE9058k69�<?@K5IRON#5I74�?<UT85IF=<?@KB0F#<UMO<U5IN67Y@4@C36BbD�B0hiW65ID�B0P*B0N�@C7\Bx_f>6D�B07�7KB0Fë<?7
<UMOBEN�@j7K90BEN=<UD�5IRO7dÞ�7Y@CBE>¾� ß <UN6Fm]�lq36B0N�@C3AB/D�B07�W6T8@K7~RUc:@K36BX�?<UTI58F=<?@K5IRONê<UDKB�7K<?@C587�c�<U9x@CRODYVO]y<
z4{b{b|Ü58Po>ATIB0P*B0N�@C<?@C58RONr5874F6B0D�58�OBEFdceD�ROPþ@K36BL}	{GÌ\{bÉ�7K>JB0905�k=9�<u@C5IRUNêÞe7�@KB0>�í ß p

!#"`ÿ ��¡*+�� Ú���.�§�ÚL�s.0¡*  ¡j¢»ÙX«/§��-)�� ÛÎ)����[.�+s)�� ), X�-§
���	�
��� ����������e¼U½���������������� �"!@¼�#%$&�('*)+�Å¼,�-$(�
Ì436B�>6DK58N69058>=<UTG9ERON690BEDKN67d5INî@C36B±Bx_A<UP*5IN6<?@C58RONîRUcthiW=<UT858@C<?@C5��OBQ@CBEPo>JRODK<UTG>6D�RO>^BED�@K5IB07d<UD�B
TI5��OBEN6B07�70]6c�<U58DKN6BE7K7\<UN6F/7C<?ceBx@®V±ä/.:5I7Kç��uè�p
0�13254768479:9±5I7~<Q@KB0P*>^RODK<UTw>ADKRO>JB0DY@®Vê@C36<?@~MOW=<?DC<UN�@CBEB07~@C3AB�BE�OBEN�@CW=<UTqRS909EW6DKD�B0N69EB/R?c:7�ROP*B

Bx�OB0N�@0p ¯2N6R?@C36BED#lw<�VÓ@KRÒFABEk=N6BëT858�OBEN6B07�7�5I7r@K36B[DKBEhiW65ID�B0P*B0N�@�@CR<;>=@?BA>C5DFEHGIDJAFKFKxp
Ì43=<u@o5870]w<±7YVf7Y@CBEP B`_f365IH65�@C58N6MëTI58�UB0N6BE7K7jlq5IT8T�BE�UB0N�@CW=<?TIT8V�D�B�<U9;3¾90BED�@;<?5INÒ5IP*>^RODY@;<UN�@
Bx�OB0N�@K70]J7KW69;3�<U7\<UN#ROWA@C>AWA@\RODq<t@CB0D�Po58N=<?@K5IRONmp



´-µ:¶2·2¸	¹�L ºS¼¾½ ¹y¿fÀxÁ\ÂÄÃd¹G¸	µ�Å ½ ÅqÆyÅbÁtÇ �Oç

MON�13PQ6�479:9�HJB09EROP*B07t58Po>JROD�@C<UN�@blq36B0NÒ<�7YVf7Y@CBEP�Po<%VU]�<?@~<dMO58�UB0NÑD�B090WADKDK58N6MQ7Y@;<?@KBU]sN6RONS�
F6Bx@CBEDKP*5IN6587�@C589�<UT8T8Vo9;36RSRO7KB�H^Bx@®lwBEB0NQ@®lnRXRODqPoRUDKBb@CDC<?N67K5�@C5IRUN674@CRrNABElÄ7�@C<?@CBE70pqÍÕcsRONAB
RUc�@K36BG@CDK<UN67�58@C58RON67n5I7wNABE�OBEDq9;36RO7KBENm]A@K36B,90ROD�DKBE7K>JRON6F658N6M~H^BE3=<��S5IROW6Dnlq5ITITvN6Bx�OBED\Po<UZ?B
>6D�ROMOD�B07K7EpÑ¯2N�B`_6<?Po>6T8BXRS9090WADK7j5IN�>6D�Rf9EB07�7*7�9;36B0FAW6TI58N6M6]�5INÑlq36589;3¾5�@~5I7�5IP*>^RODY@;<UN�@
@K3=<?@�<?TITq>6DKRS90BE7K7�B07�Po<UZUBQ7�ROP*B�>6D�ROMODKBE7K7XHJBEceRUDKBd@K36BQ7YVf7Y@CBEP 5I7o90RONA7K5IFAB0DKBEFÔ@CD�W6T8V
D�B07K>JRON67�58�UBUp

R NTSU4BVXW°DKBxceB0DK7G@KR#MOW=<UDK<UN�@CB0BE7,@C3=<?@b9EB0DY@;<U58N±Bx�OBENi@K7Llq58TIT	N6BE�UB0DbRf9E90W6DEpj}�<UPo>JRODY@GBx_f>6TI<U5INA7
@K365I7�N6RU@K5IRONjRUc�7C<?ceBx@®V*<U7ZY�7KRUPoBx@C3658N6M,lq5ITIT\[\E@]s3=<U>6>JB0Nmp_^�`xp-ÍÕ@y7�36ROW6T8FoHJB:WAN6F6B0D�7�@KRfRSF
@K3=<?@,@C3ABjlnROD�Fba�7C<uceBE@®VJ��5I7,N6RU@bWA7KB0F±36BEDKB~@CR#DKBxceB0DG@KR#@K36Bj90RON��UB0N�@C58RON=<UTs9ERON690BE>A@LRUc
7K<?ceBE@®Vr<U7�<��URO5IF=<?N690B:RUc�<U909E5IF6BEN�@C70psÍ®NA7�@CB0<UFm]67K<?ceBE@®Vo5I7yW6N6FAB0DK7Y@CRSRfF#<?7�<�NARU@C58RONr9EROPj�
>6T8B0P*B0N�@;<?D�V~@CR�TI5��OB0NAB07K7Ep�}�58�OBEN6B07�7�DKBEhiW65ID�B07n@K3=<?@y@C36B:7�VS7�@KB0PúPr<?ZUB2>ADKROMOD�B07�70üA7K<?ceBE@®V
D�B0hiW65ID�B07s@C36<?@y58@sN6R?@nFAR�7�RL58N*<LF6BETIBx@CB0D�5IROWA7-c�<U7K3658RONmp�z\B0<UT��â@C5IP*BwRUDsDKB�<?9E@C5��OBq7�VS7Y@CB0P*7
PtWA7�@t9EROPtH658N6B*H^RU@K3ÑDKBEhiW65ID�B0P*B0N�@C7E³o</7�VS7�@KB0P¦@C3=<?@�F6RSB07�NARU@tB`_A3A5IH65�@�7K<?ceBE@®V�Pr<�V
B`_A3A5IH65�@tW6N6FAB07K58DC<UHATIBrHJB036<%�S58ROW6DK7E]-lq365IT8BX<�7YVS7�@CBEP�@C36<?@tF6RSB07�N6RU@tB`_f365IH65�@tT858�OBEN6B07�7
3=<?7\NAR*HJB036<%�S58ROW6D0p

���	�
�	c dfe��2½�¼hgi#%�Ojk���³½�lmd<e��2½�¼i'+�O�2½��n�o#p���
{GN6Bnlw<�V�@KR2DKBE>6DKBE7KBENi@�7YVS7�@CBEP»D�B0hiW65ID�B0P*B0N�@C7	ceRODKPo<UTIT�V,5I7�@CR2W67KBq=rG7As[�]\tru"AsvwKxp	¯:MOB0N�@-�S5IBxlq7
lnB0DKB,58N�@CDKRSF6W69EB0FXH�VX�wTa<UD�Z*<UN6F/|dROD�B058DC<�<?N6F�RUÊ^B0D�<Ll�<�VXR?c�F6B07�90D�5IH658N6M�@C3ABGH^BE3=<��S5IROW6DnRUc
<G7�VS7Y@CB0P°58N�@CBEDKP*7sRUcv@C36B458N�@CB0DK<U9E@K5IRONA7-H^Bx@®lwBEB0Nj@C36B47YVS7�@CBEPù<UN6Fj58@K7-B0N��S5ID�RON6P*B0N�@sRODsWA7KB0D�7
Þ�7�B0BG�wTa<UD�Zj<UN6F�|/RODKBE5IDC<rä��4|dç��U<?è^<UN6F[ä��4|�çO�?HAè ß ps¯2MUB0N�@n�S58BElq7�<?DKB2D�B0TI<?@CBEF*@KR�W67�B29�<?7KB07E]
<UNj5INA90DKB0<U7K58N6MOT�Vt>JRO>6W6TI<UD-P*B�<UN67sR?c�F6BE7K9EDK5IHA5IN6ML7�VS7�@KB0P°HJB03=<��S5IRUW6D\Þ�7�B0ByxO<U90ROHA7KRON�äzxO<?9�ç Ë è ß p
ûwRU@K3�@CB09;3AN65IhiW6BE7r<UD�B�H=<U7�B0FÒW6>^RUNÒFAB07K9EDK58H65IN6M[7�B0hiW6BEN690BE7rRUc:RO>JB0DC<u@C5IRUN67tROD~58Ni@KB0DK<U9E@K5IRON67
@C36<?@2ceROD�PÎ>6<UD�@2RUcy<o@®VS>65I90<UT�B`_fB090Wf@C5IRUN[7K90BEN=<UD�5IR6p,¯�90ROT8TIB09x@C58RON�RUc�7�W69;3ë7K9EB0N=<UD�5IRO7G<UTIT8R�lq7
ceROD�@K36Bb90RON67Y@CD�W69E@K5IRON#RUc�<~H^BE3=<��f58ROW6D�@KDKB0B?]=5IN�lq36589;3dB0<U9;3dHADC<UN69;3/DKBE>6DKBE7KBENi@K7G<UN/<UT�@CBEDKN=<u�
@C5��OBj>=<?@K3�R?c�Bx_fBE90WA@K5IRONmpo¯2MOBEN�@L�S58BElq7LF658Ê^B0D,ceDKRUPW67KB*9�<?7KB07E]�36R%lnBE�UB0D0]�5IN[@CBEDKP*7LR?cw@C3AB
HJB03=<��S5IROWADwF6BE7K90D�5IHJB0Fmpy�wTI<UDKZ*<UNAF#|dROD�B05IDK<�58N6F65I90<?@CBq@C36<?@wWA7KBG90<U7KBE745IN69ETIW6F6B\HJRU@C3X58N�@CB0DK<U9x�
@C58RON67,HJBE@®lnB0BENê@C36Bj7YVf7Y@CBEPÜ<UN6F±58@C7,WA7KB0D�7{=I[5|[5IN�@KB0DKN6<UTsRO>JB0DC<u@C5IRUN67GDKBEhiW65ID�B0Fë@CR/7KW6>6>JRODY@
@C3A5I7\Bx_S@CBEDKN=<UT	H^BE3=<��S5IROW6DEp2¯:MOB0N�@2�S58BElq70]^RON�@K36B�RU@K36B0D:3=<UN6F�]�F6BE7K90D�5IHJB�RONAT8V#@C36B�Bx_S@CBEDKN=<?T
5IN�@KB0DC<?9E@C58RON67tR?c\@K36B�7�VS7Y@CB0P/]n<UH67�@KDC<U9x@C58N6Më<�l�<�VÑceD�ROP FABE@;<?5ITI7�RUc\5IN�@CBEDKN=<UTn7�@KDKW69x@CW6D�Bd<?N6F
RO>JB0DK<?@C58RON670p�Ì436B,@CB0D�P}Y�<UMOB0N�@4�S5IBxl*^~DKBxceB0DK7�@KR~@C36B2lq3AROTIBGHJB036<%�S58ROW6D�@CD�B0B,RUc�58Ni@KB0DK<U9E@K5IRON67
~ <~7K58N6MOTIB,HADC<UN69;3/RUc�@C36B,@KDKB0BL5I7490<UTIT8B0F#<UN�=rG7As[�]nKr�FAs[5=IDXu"Eup�wTa<UD�Z/<UN6Fë|dRUDKB058DC<X<?FA�ORS9�<?@KB�@K36BtW67�BtRUcy}�{GÌ\{LÉ#@CRrceROD�Pr<?TI5I7�B,@C36B�7KB0hiW6BEN690BE7�R?cs5INf�
@CBEDC<U9x@C58RON670]	7KW69;3Ñ@K3=<?@t<d7K58N6MOT8Br<UMUB0N�@�7�90BEN=<UDK58RQ9�<?NÑH^BoDKBE>6DKBE7KB0N�@KB0F�H�Vê<d7K5INAMOTIBjH6DK<UN69;3
RUcn@C36BoTa<UHJB0T8TIB0FQ@KDC<UNA7K58@K5IRON±7�VS7Y@CB0PÜD�B07KWAT8@C58N6M#ceDKROP@K36BoB`_f>=<UN67�5IRONÑR?cw@C3ABr}�{GÌ\{bÉ±7K>JB09`�
58k69�<?@K5IRON�RUc�@C3AB�<UMOBENi@��S5IBElbp�Ì43SWA70]s@C36BoBx_f>JB09E@KB0F�5IN�@KB0DC<?9E@C58RON67�RUc4@C36Bo7�VS7�@KB0P¦lq58@C3Ñ<UN
�p�7�s���I�s��� � ���X�+�s�H�����Q�X�s�
�J�s�



´-µ:¶2·2¸	¹�L ºS¼¾½ ¹y¿fÀxÁ\ÂÄÃd¹G¸	µ�Å ½ ÅqÆyÅbÁtÇ �B�

<UMOBEN�@~<UD�BrBx_f>6D�B07�7KB0FÒ5IN�@CB0D�Po7�RUc47�B0hiW6B0NA90B07jRUc\}�{GÌ\{bÉê<U9x@C5IRUN670p��vWAD�@C3AB0DKP*ROD�BU]�58Nê@C3AB
9�<?7KBX58N±lq36589;3�PoRUDKBj@C3=<UN�RON6Br<UMOB0N�@�5IN�@CBEDC<U9x@C7�lq5�@C3±@C36Bo7�VS7�@KB0Pý<u@�RONA90BU]-@K36BX}�{GÌ\{bÉ
>6D�Rf9EB07K7�B07\F6B07�90D�5IH658N6MjB�<U9;3dRUc	@K36B058D�5IN�@KB0DC<?9E@C58RON67�lq5�@C3�@C36Bb7YVf7Y@CBEP(9�<UN/H^Bb9EROPtH658N6B0F#5IN�@KR
<r7�5IN6MOT8B�>6D�Rf9EB07�7GH�VQP*B�<UN67:RUcy}�{GÌ\{LÉ�>6<UDC<UT8TIBET�RO>^BEDC<?@KRODK7EpGÍÕc�@®lwR#<?MOB0N�@C725IN�@CBEDC<U9x@2lq58@K3
@C3AB~7�VS7�@KB0PÏ5INAF6B0>JB0N6FAB0N�@CT�VO]m@C3AB05ID290ROD�DKB07�>^RUN6F65INAM�>6DKRS90BE7K7KBE7�<?DKB~90RUPtH65INAB0F[W67�5IN6MX@K36B~5INf�
@CBEDKT8B�<��OBbRO>JB0DK<?@CROD,ÞX�r�r� ß ]flq3658TIB,<?MOB0N�@C7�@K3=<?@qPtWA7�@\<UT87KRj7�VSN69;36D�RON6587KB,lq58@K3/B0<U9;3/RU@C36BED4Pr<�V
HJB*D�B0>6D�B07�B0N�@CBEF�HiVë>ADKRS90B07�7KBE7�@C36<?@L90ROPtHA5IN6B~@C3ADKROW6MU3±@K36BjMOB0N6BEDC<UT85I7�B0F±>=<UDC<?TITIBET-RO>JB0DK<?@CROD
Þ��I�U���I�T�,�@ �� ß p

¡:7�5IN6M�}�{GÌ\{bÉ¾@CRêceRUDKPo<UTI587KB�@C36B�N6RU@C58RONÓR?cL<UMOB0N�@X�S58BElq7X>6D�R%�f58F6B07X<êW67KBxceW6TGP*B�<UNA7
ceRODrceRUDKPo<UTI587K5INAMê7�VS7Y@CB0P D�B0hiW658DKB0P*B0N�@K70p°ûwBE9�<UWA7KBë@C36Bë<UMUB0N�@#�f58BElq7�Po<UZUB[NARÒD�BEceBEDKB0NA90B
@CR#58Ni@KB0D�N=<UT-7Y@CDKWA9E@CWADKBU]�@K36BEV[90<UN±H^B~9ERON67�@KDKW69x@CBEFêHJBEceROD�B~DKB�<?T-7�VS7�@KB0PÏF6BE7K58MONë3=<U7,HJB0MOW6N�p
|dROD�B0R%�OBED0]O@K365I7�<UH67�@KDC<U9x@C58RON~<�l�<�VLceDKROPÄ58Ni@KB0D�N=<UTI7�P*B�<UN67	@C3=<?@�ceROD�Pr<UT85I7�B0F�<UMOB0N�@-�S58BElq7-90<UN
ceROD�Pú@K36B,H=<U7�5I74RUc�H6TI<U9;ZrHJR�_�7�VS7Y@CB0Pþ�U<?TI5IF6<?@C58RON[Þe7KB0Bb7�B09E@K5IRON#�fpõ� ß <u@q<tTa<?@KB0D�>JRO58Ni@�5INX@C3AB
F6BE7K5IMUN�>6D�Rf9EB07�70p-Í®N6FA58�S5IF6W6<UT�<UMOBEN�@�7�90B0N6<UDK58RO7�F6B07�90DK58H^By7KBEhiW6B0N69EB07-R?c6Bx_f>JB09x@CB0F�5IN�@CBEDC<U9x@C58RON670p
ÍÕc�@K36BX}�{GÌ\{bÉ�DKBE>6DKBE7KB0N�@C<?@C58RON�RUcq<UNê<UMOBENi@�7K9EB0N=<UD�5IRd5I7L90ROPtHA5IN6BEFÑ5IN�>=<UDC<?TITIBET�lq58@K3ê@C3AB
}�{GÌ\{LÉ,7K>JB09E58k=90<?@C58RONbRUcS@C36B�7�VS7Y@CB0P/]U7�5IPtWATa<?@K5IRON2@KRfRUTI7m90<UN�HJB�W67KBEF�@KR\FABE@CBEDKP*5IN6Bslq36Bx@C36BED
@C3ABGF6B07�5ID�B0FX7�B0hiW6B0NA90B07\RUc�<?9E@C58RON67n9�<UNXHJBGROHA7KB0DY�OBEFmp�ÍÕc�@C36BG7�B0hiW6BEN690BE7\FARtN6RU@wRf9E90W6DE]f@C3AB0N
@C3ABL7YVS7�@CBEP�F6RfBE7qN6RU@qP*B0BE@4@K36BbDKBEhSWA5IDKBEPoBEN�@C7\Bx_f>6DKBE7K7�B0FQ58N#@KB0D�Po7qRUc�<UMOBENi@4�S58BElq70p

���	�
�U� ¢£�8$&¤¥����� �§¦§��e�#p�
¨©6ªVrP�«O¬8-®IV�13«56¯Vr«b°¥±¥0
¯Ò7KB09ERON6Ft@KB09;36N658hiW6B4<U>6>ATI5I90<UH6T8B-@CR:@K36BnceRUDKPo<UTI587C<?@K5IRONGR?c=7�VS7�@KB0P DKBEhSWA5IDKBEPoBEN�@C7�587�@KB0P*>^RUDC<UT
TIRUMO5I9?p�Ì�B0P*>^RUDC<UT-T8ROMO589�5I72F6B07�90DK58H^BEFê<?70³²YK<X7�>^BE905a<?T�@®VS>^BjRUc�|dRSF=<UTs}�ROMO589Uü�5�@,>6DKR%�S5IFAB07L<
ceROD�Pr<UT�7�VS7�@KB0P(ceRODqhiW=<UTI5�@;<?@K58�UB0T8VrF6B07�90D�5IH658N6Mr<?N6F�D�B�<U7�RON65INAMo<?H^ROWf@:3AR�lé@K36B,@CD�WA@C3/�U<?TIW6BE7
RUc�<U7K7�B0D�@K5IRONA7�9;3=<?N6MOBrR%�UB0D�@K5IP*BUp_^´³ÔÌ�B0P*>^RUDC<UTsT8ROMO5I9~B`_S@CB0NAF67tROD�F65IN=<?D�V[>6D�RO>JRO7K5�@C5IRUN=<UT�RUD
>6D�B0F6589�<?@KB~TIROMO589�lq5�@C3Q@CBEPo>JRODK<UT�RO>JB0DK<?@CRUDK70pL¯°NiW6PtHJB0D,RUc�ceROD�Po72RUc�@CB0P*>JRODC<UT	TIROMU5I9�36<%�UB
HJB0B0N#F6Bx�OBETIRO>JB0Fm]v<?N6F�@C36B,RONAB,W67KBEFd58NX@C36587�@C36BE7K5I7E]-�FE@;yC5µ7]U=I]¶u"E@[5=I·¸]¶DFAFA�·�EHGIu"�jÞ��wÌq} ß ]Alw<U7
>6D�RO>^RU7KB0F/H�Vd�wTa<UD�ZUBbBE@\<?Tâp�ä���óyÉAòOñ?è�p
Ì436BbceRODKPo<UT�7YVSNi@C<u_/RUc-�wÌq}Ñ5I7q<U74ceROT8TIR%lq70p�¯GÐÓ587q<j7�BE@\RUc-<?@CROP*5I9:>6DKRU>^RO7�58@K5IRON67Ep
È p\ó-�OBED�V/<?@KROP*5I9G>6D�RO>JRO7K5�@C5IRUNº¹¼»ê¯GÐÓ587q<r�wÌq}�ceRUDKPtW6TI<Ap
Ë pqÍÕcO½ ` <UN6F¾½ ³ <UDKB:�wÌq}dceROD�PtW6TI<UBU]O@K36B0N*7KR�<UDKBÀ¿ ½ ` ]7½ `�Á ½ ³ ]BÂÀÃÄ½ ³ ]7ÅÆÃÇ½ ` ]�Â~ä_½ `:È ½ ³ è<UNAFÉÅräz½ `TÈ ½ ³ è�p

Ì436B/ceRODKPo<UT�7�B0Po<UN�@C5I9E7oR?cb�wÌq}ô5I7jF6Bxk=N6BEFÔ5IN�@CBEDKP*7oRUc�Ê,DK5I>AZUB�ÉS@CD�W69E@KW6DKBE70]�lq36589;3Ô<UD�B
7�@C<?@CB�@CDC<?N67K5�@C5IRUNdMODK<U>636725IN�lq36589;3[B�<U9;3[7Y@;<?@KBt5I7:Ta<UHJB0T8TIBEF/lq5�@C3�@K36B�7�BE@,RUcy<u@CROP*5I9L>6DKRU>^R?�
Ë�Ìo�
�%�UÍ��sÎº� Ì5���HÏsÐH�Ñ���@�s�s�nÏsÏ:�



´-µ:¶2·2¸	¹�L ºS¼¾½ ¹y¿fÀxÁ\ÂÄÃd¹G¸	µ�Å ½ ÅqÆyÅbÁtÇ � È

7K5�@C58RON67�lq36589;3d587�@CDKWAB�58N#@K3=<?@q7Y@;<?@KBUpn�vRUDq<~ceWATITmF6BE7K9EDK5I>f@C5IRUNdRUc�@C3ABbceRUDKPo<UTm7KBEPr<?Ni@K5I9E70]=7KBEB
xURON67�7KRONÑäzx´Êbç´��èâ]=>6<UMOB È òO�fp
Ì436B�7�B0Po<UN�@C58907\RUc��wÌq}�5I7qW6NAF6B0D�7�@CRSRSF�5IN#@CBEDKP*7:R?c-F6587K90D�BE@KB�@C58PoB,HADC<UN69;3A5IN6M*@CDKBEB07\RUc

7�VS7Y@CB0P¬7Y@;<?@KB07EpÒÌ43AB/D�RfR?@~RUc2<[@KDKBEB/D�B0>6D�B07�B0N�@C7j@C36B#58N658@K5a<UT�7�VS7Y@CB0P 7Y@;<?@KBU]yF6B07�90DK58H^BEFÓ<?7
@C3ABo9ERONu��W6N69x@C58RON�R?c4<UT8T-@C36B*>6DKRU>^RO7�58@K5IRON67G@K3=<?@�<UD�B*@KDKW6Bj5INë@C36<?@L7�@;<u@CBUpXûwB090<UW67KB*@C58PoB~587
DKBEM�<UD�F6B0F�<U7:FA5I7K9EDKBx@CBU]J7KWAH67KBEhSWAB0N�@b7�@C<?@CBE72DKBE>6DKBE7KBENi@2@C36B�7�@;<u@CBLRUc�@K36B�7YVf7Y@CBEPÎ58N/@K36B�NABx_S@
P*ROPoBEN�@C70]�<UMO<U5INëF6BE7K90D�5IHJB0Fê<U7L@K36B*90RONu��WAN69E@K5IRON±RUc�>ADKRO>JRO7K5�@C58RONQ@CD�WA@C3±�U<?TIW6BE70po²G58Ê^B0DKBEN�@
>JRO7K7�5IH6T8B*ceWA@KW6DKBr7�@;<u@CB07�RUc�@C3ABX7�VS7�@KB0P�<UDKBoDKB0>ADKB07�B0N�@CBEF�HiV�H6DK<UN69;3658N6MQ5IN±@C36Bo@CDKBEBUpdÌ436B
@CD�B0B:9�<UNoH^B\DKBEM�<UDKFAB0F�<U7yF6Bxk=N65INAM�90RUPo>6Wf@;<?@K5IRON*>=<?@K3670]SB�<U9;3rRUcmlq36589;3r90RUN67K587�@C7nRUc�<b7KBEDK5IBE7
RUc	7KW69E90BE7K7K5��OBt7YVS7�@CBEP(7�@C<?@CBE70p
Í®N�@CW65�@C58�UB0T�VO]4@C36B�7�VSPtHJROTI7�¿ù<UN6F Á 3=<��OBQ@K36B058DrW67�W=<UTGP*B�<?N65IN6MU7rRUcbN6BEM�<?@K5IN6Mê@KDKWA@K3�?<UTIWABj<UN6Fë90RON���W6N69E@K5IRON�p¥Ã Pr<�VQHJB~W6N6FAB0DK7Y@CRSRfF�<U7b<Ò[\A�Ó´]¶]�uÔ;¾AjRU>^BEDC<?@KROD0]�<UNAF È <?7b<UNµ7[�]�uÔ·	RO>^BEDC<?@KROD0pwÂé5I74W67�B0Fm]=58N/>ATa<U9EBGRUc�@C36B,W67�W=<UTªÕ[7�VSPtHJROTâ]S@CRj5IN6FA5I9�<u@CB�Ö:E@DÆ=I·Ô· ]Alq3A5ITIB�Å

5INAF65I90<?@CBE78Ö:E@Dq=I]w·�AH=@Ks]�E@[\Axp-Ì436B07�BGRO>JB0DK<?@CROD�7wPo<�VoHJB29EROPtH658N6B0Fo@CR�9EDKB0<?@CB2@KB0P*>^RUDC<UTvTIRUMO5I9
ceROD�PtW6Ta<?B\@K3=<?@�Po<�V*H^B2@KDKW6B2RODnc�<UT87KB:RUc�<�MO5��OB0N�7Y@;<?@KB2lq58@K365INr<�90RUPo>6Wf@;<?@K5IRON*@CDKBEBUp�Í®NX@C3AB
Bx_A<UP*>6T8B07,HJB0TIR%lb]�<?N6Fë5ITIT8W67�@KDC<?@KB0Fd5INQk=MOWADKBj�Ap Ë ]�@K36BtceRODKP�W6Ta<UB�<UDKB�@CDKWAB~RUc�@C36Bt@KRO>ëN6RfFAB
5IN�@K36Bb90ROD�DKB07�>^RUN6F65INAM*MUDC<U>63A70³
<Ap*Ây×rÞ�½ ß 5IN6F6589�<?@KB07t@K3=<?@j@C36B#ceROD�PtW6Ta<Ä½Ø5I7~@KDKW6Bd<?@*<UT8T4>^RO58N�@C7tceDKRUP�@C36B#k=D�7�@oN6RfFAB
RON�lw<UDKFA70p

Hmp+ÅZ×rÞ�½ ß 5IN6FA5I9�<u@CB07~@K3=<?@~@C3AB/ceROD�PtW6TI<Ä½Ø587t@CD�W6B�<u@*<UTIT�>JRO58Ni@K7tceDKROP @C36B�k=D�7�@oN6RfFAB
RON�lw<UDKFA72<UT8RON6M²=I]�·�AH=@Ks]*E@[\A,>=<?@C3�p

9Up*Â+ÃÒÞ"½ ß 5IN6F6589�<?@KB072@K3=<?@G@K36BtceROD�PtW6Ta<{½ê5I72@KDKW6Bj<?@L<?TIT�@C36B~58PoP*B0F65I<?@CBL7KWA9090BE7K7�RODK7LRUc
@K36B,k=DK7Y@:NARfF6B?p

Fmp+ÅqÃÒÞ"½ ß 5IN6FA5I9�<u@CB07L@C3=<u@t@C36BoceRODKPtWATa<Ø½Ò5I7�@KDKW6BX<?@j<?@�TIB�<?7�@tRUN6BXRUc4@K36B�5IP*PoBEF65a<u@CB
7�W6909EB07K7�RODK7:RUc�@C36B,k=D�7�@\N6RSF6BUp

BUp*ÂyÙrÞ�½ ß 58N6F65I90<?@CBE7:@K3=<?@�]m<UTIRONAMX<UT8T	>=<u@C367GT8B�<UFA5IN6MrceD�ROP(@C36B�k=DK7Y@bN6RfFABU]�@K36B�ceROD�PtW6Ta<
½Q5I7�@KDKW6BL<?@q7�ROP*BL>JRO58Ni@�5IN�@C36B,ceWA@KW6DKB?p
cìp+ÅZÙrÞ�½ ß 58N6F65I90<?@CBE7:@K3=<?@�]�<UTIRUN6MX<?@GTIB�<?7�@GRUN6Bt>=<?@K3QTIB0<UF658N6MoceD�ROPg@K36B�k=D�7�@,NARfF6B?]�@C3AB
ceROD�PtW6TI<§½[587�@CD�W6BL<?@q7KROP*B,>JRO5IN�@q5IN�@K36B,ceWA@CW6D�BUp

M6p*Âtäz½ È È ½ Ë èi5IN6F6589�<?@KB07�@C36<?@�]U<UTIRONAM2<UT8T�>=<?@K367	T8B�<UFA5IN6MqceDKROPö@C36Byk=DK7Y@�N6RSF6B?]?@C3ABnceROD�PtW6Ta<½ È 587�@CDKWABLWANi@K5IT�ceRUDKPtW6TI<§½ Ë H^BE90ROP*B074@KDKW6B?p
3mp+Åräz½ È È ½ Ë è�5IN6FA5I9�<u@CB07\@C3=<u@�]^<UTIRONAMX<?@2TIB�<?7�@GRUN6B�>=<u@C3QT8B�<UF658N6MoceD�ROP(@C36BLk=DK7Y@,N6RSF6BU]
@K36B,ceRODKPtWATa<§½ È 5I7�@KDKW6BbW6N�@K5IT�ceROD�PtW6TI<§½ Ë H^BE90ROP*B074@CD�W6BUp



´-µ:¶2·2¸	¹�L ºS¼¾½ ¹y¿fÀxÁ\ÂÄÃd¹G¸	µ�Å ½ ÅqÆyÅbÁtÇ � Ë

e) AF(f1) f) EF(f1)

g) A[f1 U f2] h) E[f1 U f2]

Key: = f1 is true = f2 is true = don’t care

a) AG(f1) b) EG(f1)

c) AX(f1) d) EX(f1)
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MS - Mobile Station
SIM - Subscriber Identification Module
BTS - Base Transceiver Station
BSC - Base Station Controller

MSC - Message Switching Centre
HLR - Home Location Register
VLR - Visitor Location Register
EIR - Equipment Identification Register

AuC - Authentication Centre
PSTN - Public Switched Telephone Network
SGSN - Serving GPRS Support Node
GGSN - Gateway GPRS Support Node
PDN - Packet Data Network
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A �<K :<;>=@?

����ú�û/üéú��wþ	3��+õ1��þ ý�ö�ý 
 ����ú�efe��&êÅà�ë5à��wý�ö���ú�í.�£��õ�û � ! �Y��û�þ � ü � ú7ù�ÿ�ú/�+õ ! û/úP����úx�wý�ö��/ú.í.�ý.��� ! ü�þ ú7û�ý�ö ��� ý�ö�ú ý 
 �0�uý#ûR�-õ(�/úwûÊËR³�´�µ.¶�·¸³�¹�ºOõ�ö�÷*µ.¶�·»³�¹�º>Ì.ø!õ�ö�÷¬����ú7ù/ú,��õ�ûkö�ý®ö�ú7úw÷¼�/ý
ù/ú���ù/õ�ö�û � þ���û/þ'�ö õ � û�õ�ö�÷kû�ý)ö�ý�ö�úwúw÷ 
 ý�ù�õ ��þ � ú7ù��Û¦þ ö�õ �'�	� ø��$��ú}ÿ õ(�-ª¶ÿéý�ö�ú � þ9ö�ªmÿéú/�0�uúwúwö��$��út��e��&ê õ�ö�÷&����ú!efe��&ê½��õ�ûuû/üéú��wþ	3 úw÷Áõ�ûx�0�uý
�<�X�a���sü�ù�ý��7úwû/û�úwû¨ù/ú7ü�ù/ú7û/úwö��/þ ö6®����úc�0�uý®�/ù�õ�ö�û � þ9û/û�þ ý�ö<÷�þ9ù/ú�����þ9ý�ö�û��

:<;>=@?+A.BCB eQ��à ß�õ��-ª�ÿéý�ö�ú
² e5ÿ�ø2�&ÿ�´½�P� =eA�GfI�J �ec��à ß�õ��-ª�ÿ�ý�ö�ú e ° ��² e5ÿ�ø¢�&ÿ&´
j�j'j
ec��à ß�õ��-ª�ÿ�ý�ö�ú � ° e�² e5ÿ�ø¢�&ÿ&´

A �<K :<;>=@?
����ú1û/üéú��7þ�3��wõ(��þ9ý�ösý 
 ����ú5ÿ�õ��-ª�ÿ�ý�ö�úX��õ�û9�7ý � ü � þ'�wõ(��ú7÷Áû/ý � ú��9� õ(�'ÿ � �$��ú5ù/ú/� ! þ ù/ú � ú7ö��

��ý � ý�û/ú � úwû�û�õ��ú7ûwø!þ9öcý�ù/÷�ú7ù���ý%��ú7û#�Z����ú�ù�ú/�/ù�õ�ö�û � þ9û/û�þ ý�ö½ü�ù�ý��7úw÷ ! ù/ú�� © û�÷�úwû$�7ù/þ9ÿ�ú7÷ þ9ö
û/ú/�/�/þ ý�ö�l�� Ý��E�¶ø�����úQ�Y� õ�ö�ö�ú � ûa�uúwù�ú�û�ü�ú/�wþ	3 úw÷kû/ýO��� õ(�¨õ�ö�õ�ù�ÿ�þ��/ù�õ�ù � ý�ù¨ÿéý ! ö�÷�úw÷�ö ! � ÿéúwù�ý 

� úwû/û/õ��ú7ûr�7ý !6� ÷<ÿéú � ý�ûR�C�P��ý�û�û¨ý 
 õ�ökõ�ù�ÿ�þ��/ù�õ�ù � ö ! � ÿéúwù'ý 
 � ú7û/û/õ��úwû���õ�û¨û/üéú��wþ	3 úw÷kõ�û��

:<;>=@?+A.BCB eQ��à ß�õ��-ª�ÿéý�ö�ú � ° e�² e5ÿ�ø¢�¶ÿ�´w��� =eA�GfI"J �
�¶ÿ)¾<í(�i�&ÿ e1ÿ ú���úwö����
Ë

e5ÿ���íF�éec��à ß�õ��-ª�ÿ�ý�ö�ú � ° e�² e5ÿ�ø¢�&ÿ&´
I �Ôec��à ß�õ��-ª�ÿ�ý�ö�ú � ° e�² e5ÿ�ø¢�&ÿ�´

Ì
A �<K :<;>=@?

:<;>=@?+A.BCB eQ��à ß�õ��-ª�ÿéý�ö�ú e ° ��² e5ÿ�ø¢�¶ÿ�´w��� =eA�GfI"J �
�	�	� û�þ � þ � õ�ùx�/ý õ�ÿéýS��ú(���	�

A �<K :<;>=@?
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��ö��$��þ û��Y� õ�ö�ö�ú � û�ü�ú/�wþ�36�+õ(�/þ ý�ö�ø6�$��úQ�Y� õ�ö�ö�ú � ù/ú��7úwþ	��úw÷�õ � úwû�û�õ��ú 
 ù�ý � �$��ú���e��&êQõ�ö�÷
����úwö�úwþ��$��úwù'û � ö6�Y��ù/ý�ö�þ û�úw÷ ��þ	���b����ú�efe��&ê¼��ý)ü õ�û�û�ý�öZ�$��ú � ú7û/û/õ��ú1ý�ù � ý�û#������ú � ú7û/û�õ(�úõ�ö�÷���õ�û8�$��úwö<ù/úwõ�÷ � ��ý¥û � ö6�Y��ù/ý�ö�þ9û/úX��þ	��������ú���e��&ê õ�
õ�þ9öe�p��ý�û�û'ý 
 õmÿ�ý ! ö�÷�ú7÷�ö ! � ÿ�ú7ùý 
 � ú7û/û/õ��úwû9��õ�û�û/üéú��wþ	3 úw÷�õ�û��

:<;>=@?+A.BCB eQ��à ß�õ��-ª�ÿéý�ö�ú � ° e�² e5ÿ�ø¢�¶ÿ�´w��� =eA�GfI"J �
�¶ÿ)¾<í(�i�&ÿ e1ÿ ú���úwö����
Ë

e5ÿ���íF�
ec��à ß�õ��-ª�ÿ�ý�ö�ú � ° e�² e5ÿ�ø¢�&ÿ&´
�¶ÿ)¾<í ° �i�&ÿ e5ÿ ú/��ú7ö��C�
e5ÿ���í ° �
ec��à ß�õ��-ª�ÿ�ý�ö�ú � ° e�² e5ÿ�ø¢�&ÿ&´

Ì
A �<K :<;>=@?

:<;>=@?+A.BCB eQ��à ß�õ��-ª�ÿéý�ö�ú e ° ��² e5ÿ�ø¢�¶ÿ�´w��� =eA�GfI"J �
�	�	� û�þ � þ � õ�ùx�/ý õ�ÿéýS��ú(���	�

A �<K :<;>=@?
��ö-����þ û�ú.í�õ � ü � ú¨ý 
 �$��ú � þ ö�ª 
 ù�ý � ����úc��e���ê��/ý��$��ú5efe��&ê�ø+����ú � þ9ö�ª �wý !6� ÷&� õC��ú}û � ö�W

�Y��ù�ý�ö�þ û�úw÷-��þ	���®����út��e���ê õ�ö�÷&�$��úwöÁú7þ��$��úwù�û � ö6�Y��ù�ý�ö�þ9û/úw÷���þ	���®����ú}e�e���ê Ë"�$� ! û�ü õ�û�û/þ9ö6
ý�ö%����ú � úwû�û�õ��ú>ÌFý�ù¥ù�ú��wú7þ���úw÷#õ�ö�ý��$��úwù � úwû�û�õ��ú 
 ù�ý � �$��ú4��e���êÏË"�$� ! û�÷�þ û$�wõ�ù/÷�þ ö6,����ú
3 ù�û#� � úwû�û�õ��ú+Ì�õ�ö�÷Cü õ�û/û�úw÷,����þ û}û�ú��7ý�ö�÷ � úwû/û/õ��úmý�ö ��ý-�$��ú)efe��&ê���ß � ����þ9û � ú+õ�ö�û7øF����ú
� ý�û/û¨ý 
 ý�ö�ú � úwû�û�õ��úFõ(��õ®�/þ � úfü�õ�û/û�þ ö6�ÿ�ú��0��ú7úwö)����ú��0�uý<e���ê�ûa�wý !�� ÷�ÿéú � ý¶÷�ú ��� ú7÷e� © û
��þ��$�±�$��ú�õ � �/úwù�ö õ(��þ9ö6sÿ�þ	��ü�ù/ý��/ý��7ý � Ë¬û�úwú�û/ú/�/��þ9ý�ö¿l��iÀ�� ° Ì�øµÿéý��$� 
 ý�ù � ûfý 
�! ö�ù/ú � þ õ�ÿ � ú �Y� õ�ö.Wö�ú � û�ü�ú/�wþ�36�+õ(�/þ ý�ö���ú7ù/ú ! û/úw÷Ê÷ ! ù/þ9ö6Z����ú®��õ � þ ÷�õ(��þ9ý�öCü�ù/ý.�wú7÷ ! ù�ú��Z����ú&3�ö õ � û/üéú��7þ�3��wõ(��þ9ý�ö
�wý�öH��õ�þ ö�úw÷kõ � þ��#� � ú�ýS��úwù ���+� � þ ö�ú7û�ý 
 ���X�a�Q��ø ö�ý(��þ9ö6� ��! ÷�þ9ö6[��ú7û#��û/ú/� ! úwö6�7úwû��

g)ÁYÂ ÃÅÄm +¡+n)Äf¤\¡w£�l ÄFlCn Ãq�cÆ�¡7Ó�§9Ä�¤�¡w£�l
����ú8��õ � þ ÷ õ(�/þ ý�ö�õ�ö�÷T��úwù�þ�3��wõ(��þ9ý�ö¥ý 
 ����ú�û/üéú��wþ	3��+õ1��þ ý�ö¥ý 
 ����ú¨ec��à û � û#�/ú � ��õ�ûª�+õ�ù/ù/þ9úw÷¥ý ! �
! û�þ ö6-�$��úT�0�uý���ú��Y��ö�þ'� ! ú7ûf÷�þ û$� ! û/û�úw÷ ú+õ�ù � þ9úwù/�5Û¦þ ù�û#�wø�û/ú/� ! úwö6�7úwûfý 
 �<�X�a���hõ(�/��þ9ý�ö�ût�uúwù�ú
�wý � üéý�û/ú7÷ þ öCü õ�ù/õ �'� ú � ��þ��$���$��ú¥û/üéú��7þ�3��wõ(��þ9ý�ö,��ýsú7ö�û ! ù�ú®�$� õ(�c�$��ú¥ý�ÿ�û�úwù#��õ�ÿ � ú¥ÿéú�� õC�¶þ ý ! ùý 
 �$��úFû � û#��ú � ��õ�û}õ�û}þ9öH�/úwö�÷�úw÷e�a����úwö�ø2��ú � üéý�ù/õ �@� ý+�þ'� � ý¶÷�ú � �Y��ú��-ª�þ ö����õ�û�ü�ú7ù 
 ý�ù � ú7÷
��ý)ú7ö�û ! ù�ú��$� õ(�9����úfþ9ö���úwù�ö õ � ÿéú���õS�¶þ9ý ! ù�ý 
 ����ú1û � ûR��ú � �7ý�ö 
 ý�ù � ú7÷b��ý�ú.í&ü�ú/�/��õ(��þ9ý�ö�û��
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ÇrÈ�É�È#Ê Ë�ÌxÍ<Î�Ï¯ÐÒÑRÍ@Ó7Ô¨ÕPÎXÖ×Ë¬ÌUÍ<Î�ÏÒØaÙ@Í<ÎXÕªÚ¢ÑÜÛUÔ
© û���þ	���b����úfõ � ��ú7ù/ö õ(�/þ ö6¥ÿ�þ��'ü�ù�ý���ý.�wý � ø�û�ú�� ! ú7ö6�wú7û!ý 
 ú.í&ü�ú/�/�/úw÷hý�ÿ�û/úwùR��ú7÷�ÿéú�� õC�¶þ ý ! ù9�uúwù�ú
�wù�ú+õ(�/úw÷�÷ ! ù/þ9ö6c����ú¨ú+õ�ù ��� û#��õ��úwû�ý 
 ÷�úwû�þ'�ö�ø��$��úwöO��ú7ù/ú ! û/ú7÷&��ýQ��õ � þ9÷ õ(�/ú�����ú�û�ü�ú/�wþ�36�+õ(�/þ ý�öe�
��ö�ý�ù/÷�ú7ù���ýO�Y��ú��-ªb�$��úwû�ú�û�ú�� ! úwö��wúwû!õ�
õ�þ9ö�û#�8�$��ú1û/üéú��7þ�3��wõ(��þ9ý�ö�ø õ)û#��õ(��ú1û/ü�õ��wú1ú.í&ü � ý�ù�õ1��þ ý�ö
��ý¶ý � ��õ�û ! û�úw÷e�¿��õ�ù ��� ��ù�þ õ � û ! û�þ ö6)�$��ú����P� © �/ý&ý � þ ö�÷�þ'�wõ(��ú7÷¿��� õ(� �$��úsú.í&ü � ý�ù�õ1��þ ý�ö`ý 

����ú&�7ý � üéý�û�þ���þ9ý�ö ý 
 úwõ��Y�`û$�7úwö õ�ù/þ ý4��þ��$�±�$��ú û�ü�ú/�wþ�36�+õ(�/þ ý�ö±�wý !�� ÷Êö�ý��Fÿéú®�+õ�ù�ù/þ ú7÷Oý ! ���/ýõÁû !�Ý �7þ ú7öH�f÷�ú7ü����,��þ	����þ9ö ����ú � ú � ý�ù � õC��õ�þ � õ�ÿ � ú�ý�ö)�$��ú � õ��Y��þ ö�ú ! û/ú7÷ïË¬õZ� ! ö±Þ � ��ù/õ �
��þ��$�±À�Ý�h�ßÉý 
 � ú � ý�ù � Ì��O��ö�û#�/ú+õ�÷�ø<�$��ú®���c� © ��ý¶ý � Ë ÷�úwû#�wù/þ9ÿ�ú7÷Oý�öOü õ(�ú °�� Ìr��õ�û ! û/úw÷�øÿéú��+õ ! û/ú5þ	� � õ�ª�ú7û � ý�ù�ú}ú Ý �7þ ú7öH� ! û/ú5ý 
 � ú � ý�ù � �p�<�c� © �wý � üéý�û/ú7û�����úX�/úwûR�'û/ú/� ! úwö6�7ú�þ9öü õ�ù/õ �'� ú � ��þ����b�$��ú1û/üéú��wþ	3 úw÷�û � ûR��ú � õ�ö�÷kú�í�ü � ý�ù�úwû�����ú1ûR�-õ(�/úfû�ü õ��7ú��

© û5ú�í�ü � õ�þ9ö�úw÷Cý�ö ü õ(�ú �S��° øF����ú®ßc��àcû/üéú��wþ	3��+õ1��þ ý�ö)��õ�ûX��ù�þ��#��úwö,��þ	���)�0�uý�÷�þ�à�úwù/ú7ö��
�Y� õ�ö�ö�ú � û/üéú��wþ	3��+õ1��þ ý�ö�û��mý�ö�ú®�9��þ'�Y�}�uý !6� ÷ � ý�û/ú 
 ú/�uúwù[�$� õ�ö`êrl ma�u¸cÞr�U�.�a� � ú7û/û�õ(�úwû7øõ�ö�÷�ý�ö�úX�9��þ'�Y�4�wý !6� ÷ � ý�û�ú1õ�ö�õ�ù/ÿ�þ	��ù�õ�ù � ö ! � ÿ�ú7ù�ý 
 � úwû�û�õ��úwû��x����úc�0�uý&�Y� õ�ö�ö�ú � û�ü�ú/�wþ�3�W
�+õ1��þ ý�ö�û'ù/ú/� ! þ ù/ú7÷4�$� õ(�¨÷�þ	à�ú7ù/úwö�����õ � þ ÷ õ(�/þ ý�ö û/ú�� ! ú7ö6�wú7û!ÿéú ! û/ú7÷��
� �9� 
 �$��út�Y��õ�ö�ö�ú � �uý !6� ÷ � ý�û�ú 
 ú���ú7ùU����õ�ösêtl mr��¸cÞt�x���a� � úwû�û�õ��ú7ûwø.����ú�ù/ú/�/ù�õ�ö�û � þ ûRWû�þ ý�ö 
 ú+õ(� ! ù/ú¨ý 
 ßQ��à`ú7ö�û ! ù�úwû��$� õ(�uõ � úwû�û�õ��ú�û�úwö�� 
 ù�ý � ����úX�6ß���ê½��þ ��� ú/��úwö�� ! õ �'���õ�ù�ù/þ	��úfõ(�a����ú[ß�ß���ê������ ! ûwø2�$��úQ��õ � þ ÷�õ(��þ9ý�ösû/ú/� ! úwö6�7úwûX�uúwù/ú���ù/þ	�$��ú7ökû ! �Y�)����õ(��õ�ö
õ(�#��ú � ü����/ý)úwû#��õ�ÿ � þ û$��õT� ! ö�ö�ú �Pá�â1ã 	ä<û ! ���7úwú7÷�ø 
 ý�ù'ú.í�õ � ü � ú(�

° �9� 
 ����úQ�Y� õ�ö�ö�ú � �wý !�� ÷ � ý�û�úfõ�ö�õ�ù/ÿ�þ	��ù�õ�ù � ö ! � ÿ�ú7ù�ý 
 � úwû/û/õ��ú7ûwøéõ � úwû�û�õ��ú 
 ù�ý � ����ú
�6ß���êå�+õ�ö�ö�ý���ÿ�úkõ�û/û ! � úw÷7�/ý`õ�ù�ù/þ	��ú�õ(�®����ú ß�ß���êfø\û/ý��$��ú,��ß���ê � õ � ù/úwüéý�ùR�

 õ�þ �'! ù�út��ý �$��ú � ý�ÿ�þ � ú�û#��õ(��þ9ý�öe�

ß5þ���ú7ö¨����ú7û/ú ÷�þ	à�ú7ù/úwö��wúwû7ø}úwõ��Y�cû$�wú7ö õ�ù�þ ý%��õ�ûsù/úwü�ù/úwû�úwö���ú7÷ ÿ � �0�uýx÷�þ�à�úwù�úwö��b��õ � þ9÷ õ(�/þ ý�ö
û/ú/� ! úwö6�7úwû/������ú�3 ù�û#�+ø ! û/ú7÷)��þ��$�Cõ ÿéý ! ö�÷�ú7÷ � ý�û/ût�Y��õ�ö�ö�ú � øF�Y��ú��-ª�ú7÷±�$� õ(�a����ú �6ß��&ê ÷�þ9÷
��ù � � ý�ù�ú�����õ�ö½ý�ö6�7ú)��ý`ú7û#�-õ�ÿ � þ9û$�½õ}� ! ö�ö�ú � �z����úCû�ú��wý�ö�÷cû/ú�� ! ú7ö6�wúOõ�û�û ! � úw÷cõ � ý�ù/úù/úwõ � þ9û#�/þ'� �Y� õ�ö�ö�ú � ��� õ(���7ý !6� ÷ � ý�û�ú õ�ö ! ö�ÿéý ! ö�÷�ú7÷`ö ! � ÿéúwùfý 
 � úwû�û�õ��ú7ûwø�ÿ ! �[��õ�÷��/ý�ÿéú
��ù/þ	�$�/úwö��/ý}õ(���wý �&� ý&÷�õ(��úp�$��ú�üéý�û/û�þ ÿ � ú 
 õ�þ ��! ù/ú\ý 
 ����ú�û � ûR��ú � ��ý�úwûR�-õ�ÿ � þ û#�Fõ9� ! ö�ö�ú � �<����ú7û/ú
�0�uý�û�ú�� ! úwö��wúwû!õ�ù/ú1þ ���'! ûR��ù/õ(��ú7÷Áÿ � ����ú1ú.í�õ � ü � ú5ÿ�ú � ýS�Q�
����ú&3�ù/û#��ú.í�õ � ü � ú�û#�wú7ö õ�ù/þ9ý � ý¶÷�ú ��� úw÷)�$��ú�û � û#�/ú � õ��/�/þ���õ(��þ9ö6�����ú � þ ö�ªkÿ�ú��0��ú7úwö¿����ú

�6ß���ê®õ�ö�÷[�$��ú�ß�ß��&ê®õ�ö�÷[����úwömû�úwö�÷�þ9ö6!õ�à�ëcÞ 
 ù/ý � ����ú � ý�ÿ�þ � ú�ûR�-õ(�/þ ý�öQ��ýa����úuú.í.��ú7ù/ö õ �ö�ú��0��ý�ù�ª¢�7����ú4�wý�ù/ù/ú7û/üéý�ö�÷�þ9ö6,��õ � þ9÷ õ(��þ9ý�ö`û�ú�� ! úwö��wú�ø�õ�û/û ! � þ9ö6 ÿ�ý ! ö�÷�úw÷ � úwû/û/õ��ú � ý�û/ûwø
��õ�û��
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:<;>=@?+A.BCB � ! û#� ü õ�û/û � ²D�&û7ø��&÷�ø�ß5ü�ø�û ! ���wú7û/û7ø 
 õ�þ �'! ù�ú7´½�P� =eA�GfI�J �Ë�ëTh ÞX��� à © ��� � ��ì���ú��-ªb��� õ1����ú��+õ�ökõ�����þ���õ(�/út����ú � þ ö�ª õ�ö�÷,ë�Ì
Ë�ë�û/úwö�÷hõ¥ü�÷ !4
 ù�ý � �$��ú�h)�b�/ý ����ú1ö�ú��0��ý�ù�ª¢�aë�Ì
�¶û��xßc� à�ë5à © ì������ © �9� ù/ú�� ! ú7û#���
�¶û��xßc� à�ë5à © ì������ © �9� �wý�ö�3�ù � ��Þ}ì'ì8�x�6��ÛpÞr�P�
�¶÷��xßc� Þ}êr�0��ë © � © þ9ö�÷�þ��+õ(�/þ ý�ö û/úwö�÷e�
ß5ü��\ù/ú/�/�¶÷ à�ëcÞ��
û ! ���7úwû�û��
B�JS=¢:

A �<K :<;>=@?
ß�ú��wõ ! û�ú � úwû�û�õ��ú � ý�û/û8��õ�û¨ÿ�ý ! ö�÷�úw÷�ø6����ú1û/ú/� ! úwö6�7ú[�7ý !6� ÷<ÿéúX��ù/þ	�$��ú7ö�õ�û/û ! � þ9ö6T��� õ1�

����út��ß���ê¯�uý !6� ÷�ù�úwû�ü�ý�ö�÷®�/ý�õfÕ+^�å�ÖHM�Ö�å+�&Ø+^��S�.�H^H��å+�&äH����ä�çÚã���þ��$��õfÕ+^�å�ÖHM�Ö�å+�&Ø+^��S�.�H^H��å
ó
áÚâ�ì¢V>��© å¶î1í�Ø�Ø+��î�î+¦�í�î��9ï�õC�&þ9ö6¥úwûR�-õ�ÿ � þ û#��úw÷<õT�Y��õ�ö�ö�ú � ø��$��út��õ � þ9÷ õ(�/þ ý�ö�û/ú/� ! úwö6�7ú � ý&÷�ú � û
����ú � ý�ÿ�þ � úfûR�-õ(�/þ ý�ökû/ú7ö�÷�þ ö�<õÁà�ëcÞ Ë·Õ+^�å1í6L¢�S^HM.�H^.�&å6V+â�ð¢V
ó�ò�ã2V�áÚâ�å�ç�ä�â&ð�Ì���ýÁÿéúmù�ú��wú7þ���úw÷
õ(�p�$��ú�ý��$��úwù\ú7ö�÷�Ë¸�&ä�ó>�¶ð�å�ÖHM+í Ì��P� 
 ø�ý�öT�$��ú'ý�����úwùp� õ�ö�÷�ø+����ú8�Y� õ�ö�ö�ú � ��õ�û\û/üéú��7þ�3 ú7÷�û�ýX��� õ1�
þ��Q�7ý !6� ÷ � ý�û/ú)õ�ö ! ö�ÿéý ! ö�÷�ú7÷`ö ! � ÿéúwù1ý 
 � ú7û/û/õ��úwû7ø��$��ú ��õ � þ ÷�õ(��þ9ý�öhû/ú/� ! úwö6�7ú�� õ�÷���ý�ÿéú
��ù/þ	�$�/úwöhý�ö�����ú¥õ�û/û ! � ü��/þ ý�ö���� õ(�!õ � úwû/û/õ��úT�7ý !6� ÷hÿ�ú � ý�ûR� � ý�ù/úQ����õ�ö êtl ma��¸cÞt�x���a�
��þ � ú7ûwø�û�ý®�$� õ(���$��ú��6ß��&êÒ��ý !�� ÷�ù/úwüéý�ùR� 
 õ�þ ��! ù/ú(ð

:<;>=@?+A.BCB � ! û#� ü õ�û/û � ²D�&û7ø��&÷�ø�ß5ü�ø�û ! ���wú7û/û7ø 
 õ�þ �'! ù�ú7´»ðiñ =eA�GfI�J ðË�ëTh ÞX��� à © ��� � ð�ì���ú��-ªb��� õ1����ú��+õ�ökõ�����þ���õ(�/út����ú � þ ö�ª õ�ö�÷,ë�Ì
Ë�ë�û/úwö�÷hõ¥ü�÷ !4
 ù�ý � �$��ú�h)�b�/ý ����ú1ö�ú��0��ý�ù�ª¢�aë�Ì
�¶û��xßc� à�ë5à © ì������ © �9� ù/ú�� ! ú7û#���
Ë

Ë
�¶û��Ußc� à�ë5à © ì������ © �9� �7ý�ö�3 ù � Û © �Ü�fÞtma���
û ! ���7úwû�û��
B�JS=¢:Ì

Ë
�¶û��Ußc� à�ë5à © ì������ © �9� �7ý�ö�3 ù � ��Þ}ì'ì8�x�6��ÛpÞr�P�
�¶÷��xßc� Þ�êr�0��ë © � © þ9ö�÷�þ��+õ(�/þ ý�ö û/úwö�÷e�
ß5ü���ù/ú����¶÷ à�ëcÞ��
û ! ���7úwû�û��
B�JS=¢:Ì

Ì
A ñ<K :<;>=@?
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ò¬��úwö�����ú7û/úx��õ � þ ÷�õ(��þ9ý�ö!û/ú/� ! úwö6�7úwûp�uúwù�úU�7ý � üéý�û�úw÷Fþ9ö1ü õ�ù�õ �'� ú � ��þ	���Q����úx�wý�ù�ù/ú7û/üéý�ö�÷�þ9ö6
��ú7ù/û�þ ý�ö�û¥ý 
 �$��úsû/üéú��7þ�3��wõ(��þ9ý�ö�øp�$��úb�wý � üéý�û/þ	��þ ý�ö�û�û#��ý !6� ÷%� õC��ú<ú.í&ú/� ! �/úw÷«����ú<õ�����þ9ý�ö�ûmþ9ö
����ú�ý�ù�÷�úwù�þ9ö�÷�þ'�wõ(��ú7÷�ø ú/��úwö�� ! õ �'�	� ù/úwõ��Y��þ ö�&����úfû�ü�ú/�wþ õ � ú/��ú7ö��FçS�éó¶ó�ä�ç�ç.�8��ö��$��úc3 ù/ûR�t�wõ�û/ú�ø
ù/úwõ��Y��þ9ö6ÊçS�éó¶ó�ä�ç�ç��uý !6� ÷`þ ö�÷�þ'�wõ(��ú ����õ(�[�$��ú � þ ö6ó ��õ�ûmû ! ���7úwû�û 
"!6����� úwû#��õ�ÿ � þ û$��úw÷e�4��ö}����ú
û/ú/�wý�ö�÷¨�+õ�û�ú�ø8��ý>�uú/��úwù7ø¨ù�ú+õ��Y��þ ö6xçS��ó�ó�ä�ç�ç � õ � þ ö�÷�þ'�+õ1��úsúwþ	����ú7ù®�$� õ(�O����ú��Y� õ�ö�ö�ú � ��õ�ûúwûR�-õ�ÿ � þ û#��úw÷�õ�ö�÷ õ�à�ëcÞ[û�úwö��+ø�ý�ùr��� õ(�t����ú �Y� õ�ö�ö�ú � ú7û#��õ�ÿ � þ9û$� � úwö�� 
 õ�þ � ú7÷e�cô8�c����þ9û � ú���ú �ý 
 ��õ � þ ÷ õ(�/þ ý�ö�ø�úwþ	����ú7ù ý 
 ����úwû/úCþ9ûÁõ¿�7ý�ù/ù�ú��/�Áù/úwû�ü�ý�ö�û/ú�ør����ý ! +�½ý 
 �7ý ! ù�û/ú)����úCÕ+^�å�ÖHM�Ö�å
�¶Ø+^2�S�.��^H��å�ó
áÚâ�ì�V>��© å+¦.�¢�>î�í��.�<ù�úwû !6� ��û#��ý !6� ÷�ÿéú'û/ú7úwö ý�ö ��� þ 
 ����úr�6ß���êï÷�þ9÷�ö�ý���ù/ú��7úwþ	��ú¨õ
ù/ú7û/üéý�ö�û�ú 
 ù/ý � ����ú[ß�ß���ê þ9ö4�$��úfù/ú�� ! þ9ù/ú7÷���þ � ú(�P��ú7û#��þ9ö6 
 ý�ù8����þ9û¨ù�ú � õ(��þ9ý�ö�û$��þ ü<ÿ�ú��0��ú7úwö
����ú¨ù�úwû�ü�ý�ö�û/ú 
 ù/ý � ����úrß�ß��&êïõ�ö�÷ ����úa¦H�¢�>î�í��H�)ù�úwû !�� ��÷ ! ù�þ ö6c�$��ú8��ú � üéý�ù�õ ��� ý��þ'� � ý¶÷�ú �
�Y��ú/�Yó¶þ9ö6�þ ûF÷�úwû$�7ù/þ9ÿ�ú7÷#þ9ö`û/ú/�/��þ9ý�öxÜ6� Ý�� ° ��Þ¨û/þ9ö6��<�Q�@ô���þ	���¿�$��ú���ú7û#�)û/ú/� ! úwö6�7úwû�õ�ÿéý>��ú
ü�ù�ý&÷ ! �wúw÷Òõ ãHö ·9÷�µ öYö ù�úwû !�� ��û7ø�þ ö�÷�þ'�wõ(��þ9ö6,��� õ(�®����ú)�<�X�a���xû/üéú��7þ�3��wõ(��þ9ý�ö«ý 
 ����ú)ßQ��à
û � ûR��ú � �7ý�ö 
 ý�ù � ú7÷¨��ý%����þ û 
 ý�ù � õ � þ û�úw÷«ù�ú�� ! þ9ù/ú � úwö��wø!õ ��� ýS��þ ö6 
 ý�ùÁúwûR�-õ�ÿ � þ û#� � úwö��<ý 
 õ
� ! ö�ö�ú � õ�ö�÷4�$��úc��ù/õ�ö�û � þ û�û/þ9ý�ösý 
 õ)à�ëcÞ��
�&þ � þ � õ�ù�û/ú/� ! úwö6�7úwû�ý 
 õ�����þ9ý�ö�ûf��ú7ù/ú8�7ù/ú+õ1��úw÷T�/ý!ù/ú7ü�ù/ú7û/ú7öH��ý(����ú7ù¦÷�ú7û/þ ù�úw÷¥û#�wúwö�õ�ù/þ9ý�û�������ú


 ý ��� ýS��þ ö6¥û�ú�� ! ú7ö6�wú � ý&÷�ú � û��$��úFõ(�/��þ	��õ(��þ9ý�ö<ý 
 õ � þ ö�óéø 
 ý �'� ýS�uúw÷�ÿ � �$��úQ��ù�õ�ö�û � þ û�û/þ ý�öký 
 õà�ëcÞ 
 ù/ý � ����ú1ö�ú��0��ý�ù#ó���ý ����ú � ý�ÿ�þ � ú!ûR�-õ(�/þ ý�ö�ø 
 ý ��� ýS��ú7÷<ÿ � ÷�ú+õ�����þ���õ(�/þ ý�ösý 
 �$��ú � þ ö�ó�ð
:<;>=@?+A.BCB � ! û#� ü õ�û/û °6ø �&û7ø��&÷�ø�ß5ü�ø�û ! ���wú7û/û7ø 
 õ�þ �'! ù�ú/ù»ðiñ =eA�GfI�J ðË�ëTh ÞX��� à2ôc��� ° ð�ì���ú��Yób��� õ1����ú��+õ�ökõ�����þ���õ(�/út����ú � þ ö6óÔø2ë Ì

Ë�ë�û/úwö�÷hõ¥ü�÷ !4
 ù�ý � �$��ú1ö�ú/�0�uý�ù$ó��/ý®�$��ú�h)�<õ�ö�÷b����ú7ö±ë�ÌË�ë�÷�ú+õ�����þ	��õ1��úX����ú � þ ö6óZë�Ì
�¶û��xßc� à�ë5à ô¨ì�������ôª�9� ù/ú�� ! ú7û#���

Ë
Ë

�¶û��Ußc� à�ë5à ô¨ì������£ôª�9� �7ý�ö�3 ù � Û.ôt�Ü�fÞtma���
û ! ���7úwû�û��
B�JS=¢:Ì

Ë
�¶û��Ußc� à�ë5à ô¨ì������£ôª�9� �7ý�ö�3 ù � ��Þ}ì'ì8�x�6��ÛpÞr�P�
ß5ü���û/úwö�÷ à�ëcÞ��
Ë

�¶÷��xßc� Þ�êr�0��ë9ôª��ô þ9ö�÷�þ��+õ(�/þ ý�ö ù/ú����¶÷e�
�¶û��Ußc� à�ë5à ëc�ªô¨ì������£ôª�9� ù�ú�� ! úwûR�C�
�¶û��Ußc� à�ë5à ëc�ªô¨ì������£ôª�9� �7ý�ö�3 ù � �û ! ���7úwû�û��
B�JS=¢:



nporqtstu�vxw*æ.yzu�otvz{9sPwt|}utç�èrètvPéfé@~ÜèT{�sPwcê�u�êQn�ê9é �S�+ú

�¶û��Ußc� à�ë5à ëc�ªô¨ì������£ôª�9� ù�ú�� ! úwûR�C�
�¶û��Ußc� à�ë5à ëc�ªô¨ì������£ôª�9� �7ý�ö�3 ù � �û ! ���7úwû�û��
B�JS=¢:Ì

Ì
Ì

A ñ<K :<;>=@?
ò¬��úwö«����þ ûmû�ú�� ! úwö��wúZ��õ�û �7ý � ü�ý�û�úw÷xþ öÊü õ�ù�õ �'� ú � ��þ	���¿�$��ú4ßQ��àÉû/üéú��7þ�3��wõ(��þ9ý�ö¿��þ��$�õ-�Y� õ�ö�ö�ú � õ �'� ý>��þ9ö6 ! ö�ÿ�ý ! ö�÷�ú7÷ � ý�û/û7ø�õ�ö�÷hú.í&ü õ�ö�÷�úw÷,��ýÁõ ÷�úwü����Cý 
 °�� ��ù/õ�ö�û/þ	��þ9ý�ö�û$ûwø2����ú

�<�c�fô¨�/ý&ý � ù/ú7ü�ý�ùR��ú7÷ õ õ®µ�ü�÷�µ öYö ù/úwû !6� �wø
þ ö�÷�þ'�+õ1��þ ö�t��� õ1��Ý��!û ! �/�wúwû�û/ú7û���ú7ù/ú¨ù/úwõ��Y��úw÷�ø&ÿ ! �
����õ(�5ý�ö�ú¥ú�í&ü õ�ö�û�þ ý�ö,��õ�ûX��ù ! ö6�+õ1��úw÷�ÿ � �$��ú¥÷�úwü���� � þ � þ	�C�Qß5þ���úwö � ý�ù/ú[�/þ � ú�ø�����úO�<�c�@ô
��ý¶ý � �uý !6� ÷<ÿ�úfõ�ÿ � úX��ý)ú.í&ü õ�ö�÷��$��úc��úwûR� 
"! ù#�$��úwù���ý)ù�úwüéý�ù#�¨ý�öb����ú � ý�ö6�ú7ù'ú.í&ü õ�ö�û/þ ý�öe�

Û ! ù#�$��úwù � ý�ù�ú�ø�û�ú�� ! úwö��wúwû���ú7ù/úO�wù�ú+õ(�/úw÷�ù/úwü�ù/úwû�úwö���þ9ö6 ! ö�÷�ú7û/þ ù/õ�ÿ � ú¥û$�wú7ö õ�ù�þ ý�û7øµû ! �Y�`õ�ûû/ú7ö�÷�þ9ö6�õ�à�ëcÞqÿ�ú 
 ý�ù/ú ����ú � þ ö6ókþ û1õ�����þ���õ(�/úw÷�ø@�/ý��Y��ú/�Yó,�9��ú/�$��úwù�����ú)û/üéú��7þ�3��wõ(��þ9ý�ö�ü�ù/ú�W
��ú7ö���úw÷�úwù�ù/ý�ö�ú7ý ! û�ÿéú�� õC�¶þ ý ! ù��<����ú�ú.í�õ � ü � ú�ÿéú � ýS���/úwû#�/úw÷Q�9��ú/�$��úwù@�$��úxßQ��à�û/üéú��7þ�3��wõ(��þ9ý�öõ ��� ýS��ú7÷b����ú � ý�ÿ�þ � ú}ûR�-õ(�/þ ý�öb��ý � ý&÷�þ 
�� ����ú � þ9ö6ó�ÿ�ú 
 ý�ù/úc����ú � þ ö6óO��õ�û�ú7û#��õ�ÿ � þ9û$��ú7÷eð

:<;>=@?+A.BCB � ! û#� 
 õ�þ � �Hø �&ûwø2�&÷�ø�ß5ü�ø�û ! ���7úwû�ûwø 
 õ�þ ��! ù/ú�ù_ðdñ =FAHG@I"J ðË�ëTh ÞX��� Û�ôt�Ü� � ð�ì���ú/�YóZ�$� õ(���uú��wõ�öeýk�¨û/úwö�÷hõ � ý¶÷�þ 
�� ù�ú�� ! úwûR��ë ÌË�ë���þ�����ý ! �9� õC�¶þ ö6)ü�ù�ú/�¶þ ý ! û �	� õ��/�/þ���õ(�/úw÷b����ú � þ ö6óbë�Ì
�¶û��xßc� à�ë5à h)�5ëX�{Û<� ù�ú�� ! ú7û#�C�
�¶û��xßc� à�ë5à h)�5ëX�{Û<� �7ý�ö�3 ù � ��Þ}ì'ì8�U����ÛpÞt�ª�

 õ�þ �'! ù/ú��
B�JS=¢:

A ñ<K :<;>=@?
ò¬��úwöz�$��þ û4��úwûR�)��õ�û,�wý � üéý�û/ú7÷�þ ö ü�õ�ù�õ ��� ú � ��þ	�����$��ú«ßc��à û�ü�ú/�wþ	3��+õ(�/þ ý�ö�ø[�<�c�@ô

� ! þ'�Yó �	� ù/ú7ü�ý�ùR��ú7÷4�$� õ(������ú��7ý � ÿ�þ9ö õ(�/þ ý�ös÷�úwõ�÷ � ý��Yó�úw÷�øÔþ ö�÷�þ'�wõ(��þ9ö6[����õ(������ú1û � ûR��ú � �uý !6� ÷ö�ý��¨õ(���wú7ü��a����þ9û'þ ö õ�ü�ü�ù/ý�ü�ù/þ õ1��úX�7ý �&� õ�ö�÷<û�ú�� ! úwö��wú��

ÇrÈ�É�È0þ ÿ Û9ÖcÍ������XÍfÙ��rÑRÎXÌ
��öb����þ9ûaßQ��à��+õ�û�ú5û#� ! ÷ � ø � ý&÷�ú � �Y��ú��Yó�þ ö6O��õ�û ! û/ú7÷4�/ýT��úwù�þ 
�� ù/ú � õ(��þ9ý�ö�û#��þ ü�û�ÿ�ú��0��ú7úwö�ú�íHW
��ú7ù/ö õ �'��� �¶þ û/þ9ÿ � ú\ú���ú7öH�/û�õ�ö�÷Fú/��úwö���û�ý��/� ! ù�ù/þ9ö6�ý�ö��$��úU�6ß��&ê9WRß�ß���ê`ÿ õ��Yó�ÿéý�ö�ú��7ý�ö�ö�ú/�/�/þ ý�öe�
ô � ����ý ! +�Z��ú � üéý�ù�õ �@� ý+�þ�� 
 ý�ù � !6� õ�úX�uý !6� ÷�ÿéú��/úwûR��úw÷�þ ökõ�ökþ9÷�ú+õ � �+õ�û�úmõ�
õ�þ ö�ûR�a�$��ú[ßQ��àû/üéú��7þ�3��wõ(��þ9ý�ö�õ � ý�ö�ú�ø�þ ö�ü�ù�õ(�/��þ��wú9����ú¨û#��õ(��ú¨û/ü�õ��wú�ú.í&ü � ý�û/þ ý�ö�ý 
 ����ú¨û/üéú��7þ�3��wõ(��þ9ý�ö û ! ù/ü�õ�û/û�úwû
ù/úwõ�û/ý�ö õ�ÿ � ú���þ � úÁõ�ö�÷ � ú � ý�ù � �wý�ö�ûR��ù/õ�þ ö���û/�}��ö�ûR��úwõ�÷�øP����úsû � ûR��ú � ��õ�ûO�7ý � üéý�û�úw÷¿��þ��$�

�
	����������������������� �!�#"%$%����'&($�*)+���,� - ./-!���0��'��- ./1�0��2�*3546��)%�0��'��
$7�+8�9:$�;<>=?-!469@- 3�A,�����BC*;����:�0�
"D��-E=F�G?HC;(��3<$7- ��3I$7���J&��EB,8KL=*��)�)0-!>B,�J&C�
M
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��ú7û#�Fû/ú�� ! ú7ö6�wú7û)þ ö�ý�ù/÷�ú7ù��/ý �wý�ö�û#�/ù�õ�þ9ö�����ú û#��õ(��ú�û/ü õ(�wúÁú�í�ü�õ�ö�û/þ9ý�öe�Z����ú-�/úwûR�mû/ú/� ! úwö6�7úwû
�wý�ö�û/þ9û#��ú7÷�ý 
 û/ú/� ! úwö6�7úwûuý 
 ý�ÿ�û/úwùR��õ�ÿ � ú�õ(�/��þ9ý�ö�ûª��ýc�/ù/þ'��úwù�þ9ö���úwù/õ��/�/þ ý�ö�û\ÿ�ú��0��ú7úwö-�$��úr�6ß��&ê
õ�ö�÷Z����ú[ß�ß���ê��6�µú � üéý�ù�õ �F� ý+�þ��!ù/ú/� ! þ ù�ú � úwö���û�ý�öZ����ú1ù�ú � õ1��þ ý�ö�û$��þ9üsÿ�ú��0��ú7úwöhý�ÿ�û/ú7ù#��õ�ÿ � úõ�ö�÷�þ ö��/úwù/ö�õ � ú/��úwö���û���ú7ù/úO����ú7öÊû/üéú��7þ�3 ú7÷Êõ�ö�÷��Y��ú��Yó�ú7÷ ! û/þ9ö6Z����ú®�<hhì � ý&÷�ú � �Y��ú/�Yó�ú7ù��
����úfù/ú/� ! þ ù/ú � ú7ö���û9�Y��ú��Yó�úw÷ õ�ù�ú5÷�úwû#�wù�þ ÿéúw÷�ÿéú � ýS�Q�Û ý �'� ý>��þ9ö6[�$��ú[m�úwû�ü�ý�ö�û/ú�à\ù/ý�üéúwùR� � à¦õ(�#��ú7ù/ö�ý 
 ët� � úwù¨ú/��õ � �DO¬û/ú7ú�û�ú�����þ ý�ö l��i���dlQPU��þ��$�
RKS âKT µ S û$�7ý�ü�ú�ø+����ú'ù�ú�� ! þ9ù/ú � úwö��p�$� õ(�ª�$��ú9�6ß���êïû$��ý !6� ÷ 
 ý �'� ýS�¿�$��ú'ù/ú/�wú7ü���þ9ý�ö¥ý 
 õ:U+^�åKVHMWV�å
��X+^2�S�.��^H��å+�&ä���� ä�çÚã<ý�ö-�$��ú5î�çfüéý�ù#�U��þ����®����úa��ù/õ�ö�û � þ û�û/þ9ý�ö ý 
 õYX���ä�ò�ã�ä�åZVHMWV�åQX�áÚâ¶ã�ä+N�ã�å
��ä��+��ä�çÚã�õ � ý�ö6 ����ú1ÿ õ��Yó�ÿéý�ö�úc��õ�û�ù�úwü�ù�úwû�úwö���ú7÷Cõ�û�ð

[G\ O>O�]L^x� \:_ `bac` [Id5_,egfh[,_ji k<l�m<nol ^@p
Prq
[Gs O>O0]rt<� dhk<lCu p l `bac` dbv�w p l@x p y l�m<nol ^@p
P>P
P

Û ý�ù�����þ9û�ú�í�õ � ü � ú�ø6�$��ú��/úwûR�!û/ú/� ! úwö6�7ú�©.�éç ã�å�è�ò�ç¶ç�å�z�ø�û/ú7úwöhý�ö�ü õ��ú �C� Ü�ø���õ�û ! û�úw÷ �/ý
ù/ú7û#�/ù�õ�þ9ö)����ú¥ûR�-õ(�/ú¥û/ü õ��7ú)ú.í&ü õ�ö�û�þ ý�öF�[����þ9û 
 ý�ù � !6� õ&��õ�ûc�Y��ú/�Yó�ú7÷Åõ�
õ�þ9ö�û#�r����ú¥ù�úwûR��ù/þ��/�/úw÷û#��õ(��ú�ú.í&ü õ�ö�û�þ ý�ö ! û/þ9ö6t����ú��<hhì � ý¶÷�ú � �Y��ú/�Yó�ú7ùP�9��þ'�Y�¥þ ö�÷�þ'�wõ(��ú7÷�����õ(�£�$��ú 
 ý�ù � !6� õ9��ý � ÷�û��
ô}û�þ ö�÷�þ'�wõ(��ú7÷�úwõ�ù � þ ú7ùwø��$��ú�ý�ÿ�û/ú7ù#��úw÷ ù�úwû�ü�ý�ö�û/ú¨ý 
 �$��úr�6ß���êcà�ë5à±�wý�ö��/ú.í.�U�/ýfõ1ù�ú�� ! ú7û#�

��ý1õ(�/��þ	��õ(��úx����ú � þ ö6ó � õ � þ9ö�÷�þ'�wõ(��úuúwþ	����ú7ù£����ú�û ! �/�wúwû�ûuý�ù 
 õ�þ �'! ù�úuý 
 �$��þ û�ù�ú�� ! ú7û#�C�Pï¨ýS��ú���úwù7ø
����ú®�6ß��&ê û$��ý !�� ÷ þ ö�÷�þ'�+õ1��ú 
 õ�þ �'! ù�úFý�ö ��� þ 
 þ��t� õ�ûc��ù�þ úw÷ õÁö ! � ÿ�ú7ùfý 
 �/þ � úwût�/ý���ù/õ�ö�û � þ��
����ú!ù/ú/� ! úwû#�9�/ýT����úQß�ß���ê�������þ û�ÿéú���õS�¶þ9ý ! ù�ý 
 �$��ú!û � ûR��ú � �+õ�ö�ö�ý��'ÿéúX��úwù�þ�3 ú7÷sÿ � û/þ � ü ���ý�ÿ�û�úwùR�&þ9ö69����ú�û/ú/� ! úwö6�7ú�ý 
 ú���ú7öH�/û�õ(�f�$��ú�î�ç��õ(��ú�ø�ÿ ! �¦ÿ � � ý�ö�þ��/ý�ù/þ9ö6��$��úuû�þ'�ö�õ � û 
 ù�ý � ����úþ ö��/úwù/ö�õ � ��þ � ú7ùwø(�wý�ö�3�÷�úwö6�7ú�þ9öT����ú��7ý�ù/ù�ú���� 
"! ö6�/�/þ ý�ö�þ9ö6!ý 
 �$��úr�6ß��&ê½à�ë5à±�wý�ö��/ú.í.�x�+õ�ö)ÿéú

õ�þ9ö�úw÷F��ß�ú 
 ý�ù/úx��úwù�þ�3��wõ(��þ9ý�ö�ø+��ý>�uú/��úwù7ø¶þ	�£��õ�û�ö�ú/�wú7û/û�õ�ù � �/ý � ý¶÷�þ 
�� ����ú�û�ü�ú/�wþ	3��+õ(�/þ ý�ö 
 ù/ý �þ��/û'ý�ù/þ��þ ö�õ ��
 ý�ù � �/ý�ú�í&ü�ý�û�ú��$��úQ�wý �®� ! ö�þ'�+õ1��þ ý�ö��Y� õ�ö�ö�ú � ÿ�ú��0��ú7úwö4����ú1û#��õ(��ú � õ��Y��þ9ö�ú5ý 

����út��ß���êcà�ë5à}�7ý�ö���ú.í.��õ�ö�÷O����ú9��þ � ú7ùwø
õ�û�û�úwú7öÁÿ�ú � ýS�Q�£����þ û � ý¶÷�þ	3��+õ(�/þ ý�öT��õ�û�ù/ú/� ! þ ù�úw÷ÿéú��+õ ! û/úQ����ú��<hhì � ý¶÷�ú � �Y��ú��Yó�úwùX�wõ�ö�ö�ý��9�Y��ú��Yó 
 ý�ù8����úfü�ù/úwû�úwö6�7úFý 
 ��þ9÷�÷�úwökõ�����þ ý�ö�û��

:<;>=@?+A.BCB �6ß��&ê}à�ë5à�ì�ý�ö���ú.í.� ø �&û7øE�¶÷�øE�¶ÿ�ød�8ù»ðdñ =eA�GfI�J ð
O�ë�ü�ù/ý.�wú7û/ût�6ß��&ê}à�ë5à�ì�ý�ö���ú.í.� ø �&û7øE�¶÷�øE�¶ÿ�ù_ð ö�ý¶ú.í&þ��Hð ë<P

O�ë���þ ÷�úc� þ ö)ë<P
O

��ß���ê�à�ë5àuì�ý�öH�/ú.í.� û#��õ(��úCh�õ��Y��þ9ö�ú ø �&ûwøi�&÷�øi�&ÿ�øD�8ù
j ø �8ù j

��ß���ê à�ë5à�ì�ý�ö��/ú.í.� �9l m�úwû�ü�ý�ö�û/ú ø �8ù
P

A ñ<K :<;>=@?
òcþ��$�¨����ú|{2VÚð&ä#ý�üéúwù�õ1��ý�ù&�wý �®� ú7ö���úw÷cý ! �+ø�õ�ö�÷¨����ú)��þ � úwù&�Y� õ�ö�ö�ú � õ�÷�÷�úw÷½��ý%����ú


õ(�/ú � þ9û#� 
 ý�ù��$��úOîWU¶î+LQVHM�VgX�áÚâ¶ã�ä+N
ãéø�þ	�b��õ�ûZ�$��úwö�üéý�û/û�þ ÿ � ú)��ý ! û/ú � ý&÷�ú � �Y��ú/�Yó¶þ9ö67�/ý
��ú7ù/þ 
�� ��� õ(�x����ú}û#��õ(��ú � õ��Y��þ ö�ú�þ9û/û ! úw÷Áõ 
 õ�þ ��! ù/ú � úwû�û�õ��ú}ý�ö �	� þ 
 ����ú9��þ � ú7ù�þ ö�÷�þ��+õ(�/úw÷O��� õ1�



nporqtstu�vxw*æ.yzu�otvz{9sPwt|}utç�èrètvPéfé@~ÜèT{�sPwcê�u�êQn�ê9é �S� À

â�æ¶å��&ä�����ä�çÚãÔç���õ�÷hý.��� ! ù/ù/ú7÷e�a����þ ûr�wý�ö�÷�þ���þ9ý�öZ��õ�û�ú.í&ü�ù�úwû/û�úw÷�ø 
 ý �'� ýS��þ9ö6 ����úFà�ù�ú��7úw÷�ú7ö6�wú
à\ù/ý�üéúwùR� � à¦õ(�#��ú7ù/ö�ý 
 ët� � úwù�ú/��õ � ����þ��$� RKS âKT µ S û#�wý�üéú�øÔõ�û/ð

[ O0}~O�]1^P� \:_ `ba�` [Id5_,egfb[,_Ii �Jv�wD�o�0k(� sh[jeg�/� y i P���O
O _ � w l kKl�m(nol ^�p
^�PD�
[G\ O0}~O0]L^x� \5_ `ha�` [Gd:_,egfb[j_ji ��v�wD����k<� s5[Ie��/� y i P>P
P>P

ôt
õ�þ ö�øP��ý±�wý�ö�û#��ù/õ�þ ö«����úkûR�-õ(�/úkû�ü õ��wú�ú.í&ü õ�ö�û/þ9ý�ö«ý 
 ����ú�û/üéú��7þ�3��wõ(��þ9ý�ö�øP����ú 
 ý�ù � !6� õ
��õ�ûU��úwù/þ	3 úw÷ õ�
õ�þ9ö�û#�P�$��ú�û�ü�ú/�wþ	3��+õ(�/þ ý�ö®�wý � üéý�û/ú7÷ þ9ö�ü õ�ù�õ ��� ú � ��þ����®����ú8©.�éç ã�å�è�ò�ç¶ç�å�zX��úwûR�
û/ú/� ! úwö6�7ú��U����úFõ�ÿ�ýS��ú 
 ý�ù � !6� õ[��õ�û���úwù/þ	3 úw÷ ! û/þ9ö6®�<hhìt�
ô}ûmþ9ö�÷�þ��+õ(�/úw÷`õ�ÿ�ýS��ú�øp����ú®��ú � üéý�ù�õ �x� ý+�þ�� � ý&÷�ú � �Y��ú��Yó�þ9ö6)��õ�û ! û/ú7÷ � õ�ù#�ú �	� þ ö±����þ9û

�+õ�û/ú)û#� ! ÷ � �/ýb��úwù�þ 
�� ����ú �7ý�ù/ù�ú��/�1ù�ú � õ(��þ9ý�ö�û$��þ ühÿéú/�0�uúwú7öÊý�ÿ�û�úwùR��õ�ÿ � úmú���ú7öH�/ûFõ�ö�÷ þ ö���ú7ù/ö õ �
ú/��úwö���û/�5Û ý�ù¨ú.í�õ � ü � ú�ø�ý�ö��wúmõ�à�ë5à¬�7ý�ö���ú�í��!þ û¨úwû#��õ�ÿ � þ û$��úw÷�ø�ù/ú��7úwü��/þ ý�ö�ý 
 õ à�ëcÞQÿ � ����ú
ß�ß���ê 
 ù/ý � ����ú!ú.í.��ú7ù/ö õ � ö�ú/�0�uý�ù#ó û$��ý !6� ÷sù�úwû !6� ��þ ö-�$��ú�ß�ß���ê õ(�$�/ú � ü���þ9ö6��/ý[��ù/õ�ö�û � þ��
����õ(�'à�ëcÞ¼�/ý[����úX�6ß���ê���Þ�û/þ9ö6¥ët� � úwù�ý û9m�úwû/üéý�ö�û�ú5à\ù/ý�üéúwùR� � à�õ(�$�/úwù/ö���þ	����µ
��·0º��fû$�wý�ü�ú�ø
����þ û'ù/ú/� ! þ ù�ú � úwö��9��õ�û¨û#��õ(��ú7÷�õ�û�ð

[G\ O0]L^x� \:_ `ha�` [Gd:_jegf5[j_ji ��v(w����0k(� ] �Idbdhi ]L] s��I��� q
[G\ O \�� ��^ l�w�� `ha���� q [Is O \ t<� \ `ba�� P
P>P

����þ û 
 ý�ù � !6� õ&��õ�ûf÷�ú � ý�ö�û#�/ù�õ(�/úw÷���ýZ��ý � ÷)��ýb����ú�û�ü�ú/�wþ	3 úw÷�ú.í&ü õ�ö�û/þ ý�ö�÷�úwü��$�Oÿ � ����ú
�<hhì¬�/ý&ý � �
����ú � õ�û#� 
 ý�ù � !�� õ��Y��ú��Yó�úw÷ þ9û�ÿ�õ�û/ú7÷�ý�ö½õÊ÷�þ	à�ú7ù/úwö��&��úwûR�sû/ú/� ! úwö6�7ú��5����úhû�ú�� ! ú7ö6�wú

� ý&÷�ú � û�����ú � ý�ÿ�þ � ú!ûR�-õ(�/þ ý�ökõ��/�/þ���õ(�/þ ö6 ����ú � þ ö6óÔø ÷�úwõ��/�/þ���õ(��þ9ö6 ����ú � þ9ö6óÁõ�ö�÷��$��úwö�øéÿéú 
 ý�ù�ú
�wý�ö�3 ù � õ(�/þ ý�ö`ý 
 �$��úÁ÷�úwõ��/�/þ���õ(�/þ ý�ö`þ9ûmù/ú/�wú7þ���ú7÷�øuõ(�$�/ú � ü���þ9ö6 ��ý õ(�/��þ	��õ(��ú®����ú � þ ö6ó�õ�
õ�þ öe�
����ú&ßc��à û#��õ�ö�÷ õ�ù/÷ þ ö�÷�þ'�+õ1��úwûr��� õ(�wø�þ ö)�$��þ ûX�7þ ù#� ! � û#��õ�ö6�wú�ø@����ú®�6ß���ê û#��ý !6� ÷Cö�ý��1û/ú7ö�÷
õcX��&ä�ò�ã�ä�åKVHMWV�åQX�áÚâ¶ã�ä+N
ã�å���ä���� ä�çÚã±��ý®����úOß�ß���ê ! öH�/þ � ����úF÷�úwõ��/�/þ���õ(��þ9ý�ö ��õ�û}ÿéúwú7ö)�wý�ö.W
3 ù � ú7÷e�ª����úQ��úwûR�¨û/ú�� ! ú7ö6�wú ! û/ú7÷���õ�û�ð

:<;>=@?+A.BCB ��úwûR� û/ú/� ! úwö6�7ú ø �&ûwøe�&÷�ø�ß5ü�ø�û ! ���wú7û/û7ø 
 õ�þ �'! ù�ú/ù»ðiñ =eA�GfI�J ð
O�ëFõ��/�/þ���õ(��ú�ø�÷�úwõ��/�/þ���õ(��ú�ø�����úwöhõ(�/��þ	��õ(��ú5õ(
õ�þ ö ë(P
O�ë�ÿ�ú 
 ý�ù/úc����ú��7ý�ö�3 ù � ë<P
�¶û��xßc� à�ë5à ô¨ì�������ôª�9� ù/ú�� ! ú7û#���
O

O
�¶û��Ußc� à�ë5à ô¨ì������£ôª�9� �7ý�ö�3 ù � Û.ôt�Ü�fÞtma���
B�JS=¢: P

O
�¶û��Ußc� à�ë5à ô¨ì������£ôª�9� �7ý�ö�3 ù � ��Þ}ì'ì8�x�6��ÛpÞr�P�



nporqtstu�vxw*æ.yzu�otvz{9sPwt|}utç�èrètvPéfé@~ÜèT{�sPwcê�u�êQn�ê9é �+�C�

�¶û��Ußc� à�ë5à ëc�ªô¨ì������£ôª�9� ù�ú�� ! ú7û#�C�
�¶û��Ußc� à�ë5à ô¨ì������£ôª�9� ù�ú�� ! ú7û#�C�
�¶û��Ußc� à�ë5à ëc�ªô¨ì������£ôª�9� �7ý�ö�3 ù � �
B�JS=¢: P

P
A ñ<K :<;>=@?

����ú�ù�ú�� ! þ ù�ú � úwö��p�$� õ(�¦õt�þ���úwömú���ú7öH�jO�����ú/X���ä�ò�ã�ä�åZVHMWV�åQX�áÚâ¶ã�ä+N�ã�å���ä��+��ä�ç ã ö�ý(��ý.��� ! ù
þ ûÁõ�öïú.í�õ � ü � úhý 
 ët� � ú7ù�ý ûZô}ÿ�û�úwö6�7úOà\ù�ý�ü�ú7ù#� � à¦õ(�#��úwù�öe�5����ú)��ú � üéý�ù/õ � û#�wý�üéúCý 
 ����úù/ú/� ! þ ù�ú � úwö��¨þ û T º�· á ºYº�´ ø�ù/ú7û !6� ��þ ö��þ9ö�����ú 
 ý ��� ýS��þ ö� 
 ý�ù � !6� õ�ð

[I\ O�]1^P� \:_ `ba�` a�ih[Gd:_,e�f5[j_ji k<l�m(n�l ^@p�q
[ O0}L]rt�� d5kKlCu p l `ha�` dbv�w p l@x p y l�m(n�l ^@p��

O0]L^P� \5_ `ha�` a�ih[Gd:_jegf5[j_ji ��v(w����0k(� �
[G\ O0}L]L^x� \:_ `ha�` a�ib[Id5_,egf5[,_ji �Jv�wD�o�0k(� P>P>P
P

����ú��<hhì � ý¶÷�ú � �Y��ú��Yó�úwù�ù/úwüéý�ùR��úw÷��$� õ(�8�$��þ û 
 ý�ù � !�� õ[��ú � ÷sý�ö��$��ú5û � ûR��ú � ü�ù/ý¶÷ ! �7úw÷
ÿ � �wý � üéý�û/þ9ö6 ����ú1û�ü�ú/�wþ�36�+õ(�/þ ý�ö<þ ösü�õ�ù�õ ��� ú � ��þ��$�4�$��úfõ�ÿéý>��úc��úwûR�¨û/ú�� ! ú7ö6�wú(�
����þ ûFû/ú�����þ9ý�ö%� õ�ûmþ �'��! û#�/ù�õ(�/úw÷Êû�ý � ú ý 
 ����úsõ��ú7öH�mû$�wú7ö õ�ù�þ ýhû�ú�� ! úwö��wúwû�õ�ö�÷¿�/ú � ü�ý�ù�õ �

� ý��þ'� 
 ý�ù � !6� õ�ú ! û�úw÷�þ ö ��õ � þ9÷ õ(��þ9ý�ömý 
 ����út�<�X�a�Q�)û�ü�ú/�wþ�36�+õ(�/þ ý�öe������û$��ý !�� ÷�ÿ�ú�ö�ý��/úw÷O��� õ1�
����ú�û#��õ(��ú � õ��Y��þ9ö�ú 
 ý�ù<����úa��ß���ê#à�ë5àÊì�ý�ö��/ú.í.��þ ö���ý � ��ú7÷T36��ú'ûR�-õ(�/úwûp��þ��$�¥õ�ü�ü�ù/ý+í&þ � õ(��ú ���
��ú7ö�üéý�û�û/þ ÿ � úp��ù/õ�ö�û�þ���þ9ý�ö�û�üéúwù�û#��õ(��ú�ø�õ(���wý�ù/÷�þ9ö6a�/ý�����ú�ú/��úwö���ù�ú��7úwþ���úw÷�ÿ � �$��ú�à�ë5àCì�ý�ö���ú�í����
ô}û�û ! �Y��ø��$��ú±�wýS��ú7ù�õ��úOü�ù/ýS�¶þ ÷�úw÷ ÿ � ����úOû�ú�� ! úwö��wúwû õ�ö�÷ 
 ý�ù � !6� õ�úCþ ö¬����þ9ûkû�ú�����þ ý�ö þ9ûù/ú � õ(�/þ���ú ��� û � õ �'�'� þ öïõ�ù/úwõ � ÷�ú/��ú � ý�ü � ú7öH�Áúwö��¶þ ù/ý�ö � ú7ö��+ø � ! �Y� � ý�ù�ú4��õ � þ ÷ õ1��þ ý�ö#õ�ö�÷
��ú7ù/þ	3��+õ(�/þ ý�öb�uý !6� ÷kÿéú5ù/ú/� ! þ ù/ú7÷kÿéú 
 ý�ù/ú � ýS�¶þ ö�¥ý�ö4�/ý)þ � ü � ú � ú7öH��õ(��þ9ý�öe�

�)Á�� �%� ���J�:� �:���pÄh�r @¡¢� ¡¤£¥�r¦§�©¨��ª�:«j �¬¥«aÄh�r @¡¢�  �� ¯®°®¯±

ô}û���þ���������ú õ � �/úwù/ö�õ(��þ9ö6kÿ�þ��mü�ù/ý��/ý��7ý � ú.í�õ � ü � ú�ø£����ú û#��ù ! �/� ! ù/ú ý 
 ����ú����X�a�Q�Oû�ü�ú/�wþ�3�W
�+õ1��þ ý�ö � õ�ü�üéúw÷hý�ö��/ý-����úFû#�-õ1��ú�W � õ(�Y��þ ö�úfÿ õ�û�úw÷�m��Q�Qh ö�ý���õ(��þ9ý�ö�ù�ú � õ(��þ	��ú �	� ú+õ�û�þ �	� �a����ú
��ý�ü�W � ú/��ú � û#��ù ! �/� ! ù/ú�ý 
 ����ú�û � û#�/ú � ø£�7ý � üéý�û�úw÷Êý 
 ����ú��6ß���² õ�ö�÷¿ß�ß���² � þ9ö6ó�ú7÷Oÿ � ����ú
ÿ õ��Yó�ÿéý�ö�ú�ø��/ù�õ�ö�û � õ(�/úw÷�þ ö���ý«õ�ö õ(�/��ý�ù��7ý�ö��-õ�þ9ö�þ ö6#õ�����ý�ù�ûkù�úwü�ù�úwû/ú7ö���þ ö�¯����ú¿�6ß���²rõ�ö�÷
ß�ß���²fø�õ�û�þ9ö�36 ! ù/ú´³6� ú �µ²�ý(��ú��$� õ(��ÿéý����«õ��/�/ý�ù/û&� õC��úhõ�û � õ �'� û � � ÿ�ý � þ9ö��$��ú � ýS��ú7ù
� ú 
 �#W�� õ�ö�÷��wý�ù�ö�úwù7ø'þ ö�÷�þ'�+õ1��þ ö���$� õ(�®����ú � ÿéý��$�¯�wý�öH��õ�þ ö#ý�����úwù®�wý�ö�ûR��þ	� ! ú7öH�Áõ��/�/ý�ù/û/�¬����ú

õ(�/úwûj¶<·�õ�ö�÷´UK·�õ�ü�üéú+õ�ù'þ öb����þ9û'÷�þ õ(�ù�õ � õ�û�·�¸�¹ ôQ·�º�»�¼+�½z+�
ï}õC�¶þ ö6)û�ü�ú/�wþ�3�úw÷��$��ú1û#�/ù ! ��� ! ù�úfý 
 �$��ú�ßQ�~¾«û � û#��ú � þ öb����ú�m8���Qhdö�ý���õ(��þ9ý�ö�ø�þ	�8��õ�û

����úwö<ö�ú��7úwû�û�õ�ù � ��ý¥û�ü�ú/�wþ 
�� þ��/û�ÿ�ú/� õC�¶þ ý ! ù/�L¿ ý�ù�ú�í�À � ü � ú�ø.����ú5ûR�#À(�/ú � À(�Y��þÂÁ�ú}ù/úwü�ù/úwû�ú@Á���þÃÁ6
����ú®�6ß��g²Ä¾1Å:¾��wýZÁ��/ú.í.���wý !6�ÃÆ ÿ�ú¥þÃÁCýZÁ�ú¥ý 
 36��ú)ûR�#À(�/úwû@Ç%È�úwû !�� ��þÃÁ6sþÂÁ)�$��úOm��Q�Qh��Y��ÀKÈR�



nporqtstu�vxw*æ.yzu�otvz{9sPwt|}utç�èrètvPéfé@~ÜèT{�sPwcê�u�êQn�ê9é �+���

sGSNR1sGSNR1sGSNR1sGSNR1sGSNR1sGSNR1sGSNR1sGSNR1sGSNR1
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-- ACTOR CLASS: GTPSystem

¿¦þ' ! È>ÉG³6� ú ðx�.�>È ! ��� ! È
É�ý 
 �$��É�ßQ�~¾ËÊ � Ê#�ÌÉ � þÂÁb����É�m8���QhÍÁ�ý��ÌÀ(��þ9ýZÁ

Ê>ÉJÉ@ÁxþÂÁ�3� ! È
É�³6� N �,����É�Ê#�ÌÀ(�ÌÉ � À��Y��þÃÁ�ÉÁþÃÁ6� ��!�Æ É@ÊYÀ Æ�Æ þ	��þ ýKÁ�À � �ÌÈ>ÀKÁ�Ê/þ	��þ9ýZÁ�ÊÎÁ�ý��YÊ#��ýS�~Á#þÃÁ
3� ! È>É5³6�i�gÇ�ý.��� ! È>È/þÃÁ6 �9��É@Á4����Éc�/þ � É@È��/þ � É@Ê'ý ! �@Ç 
 ýZÈ�É�í�À � ü � É��
�LÀ��Y�hý 
 ����ÉQ�ÌÈ>ÀKÁ�Ê/þ	��þ9ýZÁ�Ê�þÂÁZ����É � ý Æ É � È>É7ü�È>ÉJÊ>É@Á��>É Æ ýZÁ�Éfý 
 ����É���ÀKÊ
É@Êa��þ�����þÂÁZ����É��<�tW

�a�Q� Æ É@Ê$�JÈ/þ9ü���þ9ýZÁ1ý 
 À�ÊR�#À(�>É��+¿ÔýKÈDÉ.í�À � ü � É<Ç þÃÁX����ÉLÊ�ü�É/�wþ�36��À(�/þ ýZÁ 
 ÈÌÀ( � ÉJÁ���ý 
 ����É9V�»�¸�¹�Ï�VS��¼
Ê#�ÌÀ(�ÌÉ5Ê
É@É@Á|À�ÿéý>�KÉKÇ6�$��É@È
ÉÎÀKÐ�Ð�É@ÀKÈ>É Æ �$��É 
 ý �'� ý>��þÃÁ6YÊ
É�� ! É@Á��@ÉFý 
 �<�X�a�Q��À�����þ9ýZÁ�Ê�ð

O
��Ê��xßc� ¾1Å:¾ ô,Ñ�������ôª�9� È>É�� ! ÉJÊ#���
�¶ÿ��1Ñ/È
É�À(�>É ¾1Å:¾ Ñ�ýZÁ��ÌÉ�í�� m~É�� ! ÉJÊ#�C�
������þ � ÉJÈ ÊR�#ÀKÈR�C�
��ß���²j¾LÅ:¾'Ñ�ýKÁH�>É.í.� À��/�/þ��<À(�/þÂÁ6 ø �gÊJÇE� Æ ÇE�&ÿ½Çd�8ù
P

����þÂÊDÊ
É�� ! ÉJÁ6�@ÉuþÂÁ Æ þ���À(�>É Æ �$��À(��þ 
 �$��Éx�6ß���²Ò¾LÅ:¾4�7ýZÁ��ÌÉ�í���È
É��@É7þ��KÉ Æ À�U+^�ÓKVHM�V�Ó+��X+^2�S�.��^H��Ó
�g¼��+��¼�Ô�ÏoÇ¦þ��GÊ$��ý !��ÂÆ Ê>ÉJÁ Æ À�X��g¼�¸KÏ�¼WÓKV.MWV�ÓQX�º(»�Ï�¼+NQÏ�Ó���¼�����¼�Ô�Ï � ÉJÊ>Ê>À�ZÉKÇ%ÊR�#ÀKÈR�c����É ��þ � ÉJÈ@Ç
ÀKÁ Æ � ýS�ZÉX�/ý[����Éh¸�¹�Ï�VS��¸KÏ�V�»�¡�Ê#�#À1�ÌÉ��ª����þÂÊ 
 È>À� � É@Á��~ÀKÐ�ÐoÉ�À<È>É Æ þÃÁ�����ÉXm��Q��h4�Y��ÀKÈ#�,À<Ê�À
�ÌÈ>ÀKÁ�Ê�þ���þ9ýZÁ 
 È�ý � �$��ÉTV�»�¸�¹(Ï�VS��¼cÊ#�ÌÀ(�ÌÉt�/ýT����Éh¸�¹�Ï�VS��¸KÏ�V�»�¡�Ê#�#À1�ÌÉKÇ��ÌÈ/þ�+ZÉJÈ>É Æ ÿ � ����É5ÀKÐ�Ð�È/ý(W
Ð�È�þÕÀ(�>É � É@Ê>Ê>À�ZÉ<Ç���þ��$��À�����þ ýKÁ-�wý Æ Ét�/ýYÊ>ÉJÁ Æ À[�@È
É�À(�>ÉGÈ>É/� ! É@ÊR����ý[�$��ÉQß�ß���²ÖÀKÁ Æ ÊR�#ÀKÈR�8����É
��þ � ÉJÈ��
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ACTOR CLASS: SGSNPDPContext_stateMachine STATE: top

¿�×ÃØZÙ�È>ÉI³�Ú N ðUm8���Qh´Û#Ü�ÀKÈ
Ý,ÞKß�ÝÌÜ�É5àoÉ@Ü�À�á�×ÂÞKÙ�È�ÞKß�ÝÌÜ�Ébâ6ßhâ�²ã¾LÅ:¾ËÛ@ÞZÁQÝ>É.í�Ý

�)Á#ä åçæ��:«,è|�r @�§é �r¦§� ¯®°®ê± ± ¡�ë§�:�

ì�Ü�É®m��Q�QhîíïÞ Æ É@ð�ÞKßLÝÌÜ�É&ß:ì~¾ÖÊ
ñ�Ê*ÝÌÉ@íêò/ÀKÊ5Û@ÞKíïÐ�×ÃðÂÉ Æ ÀKÁ Æ É.ígÉ@ÛJÙ�ÝÌÉ Æ ò~×óÝÌÜ�×ÃÁ§ÝÌÜ�Éïâg×ÃíOW
Ù�ðÂÀ<ÝÌ×ÃÞZÁ�m�ì,â�ÚfôIÊhàoÉJßôÞZÈ
ÉKÇ%ÝÌÜ�É-�Gà�õ
É@ÛJì�×Âí¢É¢Ý>ÞgÞZðÃÊ>É�ÝhÀKðÂðÃÞ�ò'É Æ ä�µ.º�õ â ´ ö ÝÌÞ�àoÉcÀ<Ý
Ý#ÀKÛ#Ü�É Æ Ý>Þ
ÐoÞZÈ
Ý>Ê1Þ<ß½ÝÌÜ�ÉjÊ*ñgÊ*ÝÌÉJí´ÇWÝÌÜWÙ�Ê1Ð�ÉJÈ>í¢×ÃÝ
ÝÌ×ÂÁ�Ø:íïÉJÊ>ÊÌÀ<ØZÉ@ÊLÝÌÞhà�É~×ÃÁ(õ
É@Û�ÝÌÉ Æ ÀKÁ Æ ÝÌÈ>ÀKÛ@É~ò~×ÂÁ Æ Þ�ò~ÊLÝÌÞhàoÉ
ÞZÐoÉ@Á�É Æ Ý>ÞbÞZà�Ê>É@È*áZÉ,ÝÌÜ�É~ö�ÞCòµÞKß�íïÉJÊ>Ê>ÀKØZÉ@Ê1ÝÌÜ�È
ÞZÙ�ØZÜ¢ÐoÞZÈ
Ý>Ê@ÚpôjðÂÊ>Þ�ÇWÝ>Ü�É�ÝÌÞ�ÞZðÂÊ
ÉJÝ1Ð�È
Þ�á�× Æ É@Ê1Ê>Ù�Ð.W
ÐoÞZÈ
ÝGßôÞKÈGÛ@È
É�À<Ý>×ÂÁ�Ø�Ý>ÈÌÀKÛJÉYò~×ÂÁ Æ ÞCò~ÊGÝ>Þ�ò�À<Ý>Û#Ü¥Ý>Ü�É�É.ígÛ#Ü�À<Á�ØZÉ¤ÞKß1íïÉJÊ>Ê>ÀKØZÉ@Ê:àoÉJÝ÷ò'É@ÉJÁøÊ*ñgÊ*ÝÌÉJí
É@ÁQÝ>×ÃÝÌ×ÃÉ@ÊJÚt�÷Á�ÞZÈ Æ É@È,ÝÌÞcá<ÀKðÃ× Æ À<Ý>ÉhÝ>Ü�ÉTm8���Qh©í¢Þ Æ É@ð0Ç�ÞZÁ�ÉYÞKß�Ý>Ü�ÉYÊ>É/�WÙ�É@Á�ÛJÉ@Ê5ÝÌÜ�À(ÝIò/ÀKÊGÙ�Ê
É Æ
×ÂÁ�Ý>Ü�É�á<ÀKðÂ× Æ À<Ý>×ÂÞZÁªÞKßjÝ>Ü�ÉZ�<�Gìa�hâ�Ê
Ð�ÉJÛ@×Ãù�Û�À<Ý>×ÂÞZÁ�ò/ÀKÊ¤ícÀ<Á�Ù�ÀKðÂðóñøÀ<Ð�Ð�ðÂ×ÃÉ Æ Ý>Þ§ÝÌÜ�É4m��Q�Qh
í¢Þ Æ ÉJð0Ú��÷Á�ÝÌÜ�É:É�í�À<íïÐ�ðÃÉIàoÉ@ðÃÞ�ò5Ç�À�U+^�ÓKVHMWV�Ó���X+^��S����^H��Ó+��¼�����¼�Ô(Ï�ò/ÀKÊ�×ÂÁ(õ
ÉJÛJÝ>É Æ ×ÂÁQÝ>ÞÎÝÌÜ�É:¶�Ô
ÐoÞZÈ
Ý�Þ<ß,Ý>Ü�É�â6ßhâ�²bÇ�ßôÞZðÂðÃÞCò/É Æ àQñúÀ�U+^�Ó1í�û¢�S^.M.��^.�gÓ�V�»gü¢VQ¹Z¸KÏ�VZº�»�Ó�ÔK¼<»�üý×ÂÁQÝÌÞ§Ý>Ü�É�¶ZüªÐoÞZÈ*Ý
ÀKÁ Æ À¤U+^�ÓKVHMWV�Ó+MH�.��X+^2�S�.��^H��Ó+�g¼�����¼�Ô�Ïþ×ÂÁQÝ>Þ¤Ý>Ü�Éb¶�Ô�Ð�ÞKÈ
Ý�ÚLì�Ü�É:Ý>ÞgÞZðÃÊ>É�Ý~Ê>×ÂíÎÙ�ðÕÀ<Ý>É Æ Ý>Ü�É5à�É�W
Ü�À�á�×ÂÞZÙ�È�ÞKß�Ý>Ü�É5Ê
ñ�Ê
Ý>É@íÿØZ×ÃáKÉ@Á�ÝÌÜ�ÉJÊ>Éh×ÂÁ�ÛJÞZí¢×ÂÁ�ØYí¢É@Ê
ÊÌÀKØKÉ@Ê@Ç�ñ�×ÂÉJð Æ ×ÃÁ�ØYÝÌÜ�Éhí¢É@Ê
ÊÌÀKØKÉhÊ
É��WÙ�ÉJÁ�Û@É
Û#Ü�ÀKÈ*Ý,Ê>É@ÉJÁ|×ÃÁ�ù�ØZÙ�È>É5³�ÚdÀ�Ú��
��� 3C46�J)7�0&�3(����*� 9���������
	���AJ*3�
)0����
B18�9r����½�0�@�J� $�?��BC��>$�3�����- 3(=?� &(BC��0���-!3�-!��-E����������������������������������
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ì�Ü�É|ßôÞZÙ�È¢áKÉ@È
Ý>×ÂÛ@ÀKðjðÃ×ÂÁ�ÉJÊ¤È>É@Ð�È>É@Ê
É@ÁQÝ�ÝÌÜ�É�ßôÞZÙ�ÈïÊ*ñgÊ*ÝÌÉJí É@ÁQÝ>×ÃÝÌ×ÃÉ@Ê¤ò~Ü�ÞZÊ
É§à�ÉJÜ�À�á�×ÂÞZÙ�È¤ò/ÀKÊ
ÝÌÈ>ÀKÛ@É Æ ð�ÝÌÜ�Écß:ì~¾úÊ*ñ�Ê
ÝÌÉJí ÀKÊ/Àhò~Ü�ÞKðÂÉ�O7ÀKÊ/×ÃÁïù�ØKÙ�È>Éj³�Ú ú P�ÇWÝÌÜ�ÉGÊ*Ý#À<Ý>ÉIíïÀKÛ#Ü�×ÃÁ�ÉjÞ<ßDÝÌÜ�ÉGâ6ßbâg²
¾LÅ:¾ ÛJÞZÁQÝÌÉ.í�Ý@Ç'ÝÌÜ�É�Ý>×Âí¢É@È�À<Á Æ ÝÌÜ�É�ß�ßbâ�² ¾LÅ:¾ Û@ÞZÁQÝÌÉ�í�Ý�Úúì�Ü�É�Ü�É.í�ÀKØKÞZÁ�Ê¤×ÂÁ Æ ×ÂÛ�À(ÝÌÉ�ÝÌÜ�É
Û@Ù�È>È>ÉJÁQÝ�Ê
Ý#À(ÝÌÉ§ÞKß5É@ÀKÛ#ÜµÉ@ÁQÝ>×ÃÝ÷ñZÚ5m~É�À Æ ×ÂÁ�Ø¥ßôÈ>ÞZí ÝÌÜ�É|ÝÌÞZÐËÞKß:ÝÌÜ�É Æ ×ÕÀKØKÈÌÀKí�Ç/ÝÌÜ�É|ßôÞZðÂðÃÞCò~×ÂÁ�Ø
Ê>É/�WÙ�É@Á�ÛJÉÎÞKß+ÉJáKÉ@ÁQÝÌÊIÀKÁ Æ Ê
ÝÌÀ<ÝÌÉJÊ~ò/ÀKÊ,ÞZà�Ê
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áKÉ Æ ð
� Ú~ì�Ü�É�â6ßbâg² ¾LÅ:¾ Ñ/ÞZÁQÝ>É.í�Ý¤Ê>ÉJÁ Æ Ê¤À§Ê>×ÃØZÁ�ÀKðLÝÌÞ´ÝÌÜ�ÉcÝ>×Âí¢É@ÈhÈ>É/��Ù�É@Ê
Ý>×ÂÁ�Ø�Ý>Ü�À<ÝY×óÝYÊ*Ý#ÀKÈ*Ý

ÀKÁ Æ Ý>Ü�É@Á�íïÞCáKÉ@Ê�ÝÌÞ�ÝÌÜ�É-µ.¶�·¸³�¹1µ�·¸³�´ R Ê*Ý#À<Ý>ÉKÚ
° Ú~ì�Ü�É1ÝÌ×ÃíïÉJÈDØZ×ÃáKÉ@Ê+À�·¸³�õ-º â1ã ·%É�áZÉ@ÁQÝ�à�Ù�Ý�Ç<à�É�ßôÞZÈ>É1È>É�ÝÌÈ>ÀKÁ�Ê>í¢×ÂÊ
Ê>×ÃÞZÁbÛ@ÀKÁÎÞ�Û@ÛJÙ�È@Ç�ÝÌÜ�É�ß�ßbâ�²

¾LÅ:¾ýÑ/ÞZÁQÝÌÉ.í�Ý,È>É�ÝÌÙ�È
Á�Ê~ÀYÈ>ÉJÊ>ÐoÞZÁ�Ê
É5Ý>ÞYÝÌÜ�É:â6ßbâg²bÚ�ì�Ü�×ÂÊ�È>ÉJÊ>ÐoÞZÁ�Ê
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É@Ê�ÝÌÜ�Éhâ6ßbâg²
Ý>Þ|Ê
Ý>ÞZÐøÝ>Ü�ÉïÝ>×Âí¢É@ÈhÀKÁ Æ Ê>É@Á Æ À´í¢É@Ê>Ê>ÀKØZÉïÞZÙ�ÝbÞZÁªÝ>Ü�É�¶�Ô�ØQÀ<Ý>Éï×ÃÁ Æ ×ÂÛ@À<ÝÌ×ÃÁ�Ø�ÝÌÜ�À(ÝÎÝÌÜ�É
ðÃ×ÂÁ6óYÜ�ÀKÊ/àoÉ@ÉJÁ�É@Ê*Ý#ÀKà�ðÃ×ÂÊ
Ü�É Æ Ú&%/ÞKÝÌÜ¢ÝÌÜ�ÉGâ6ßhâ�²ÖÀ<Á Æ ÝÌÜ�ÉXß�ßbâg²ÖÀKÈ
ÉjÁ�Þ�ò ×ÃÁïÝ>Ü�ÉTµ.¶�·¸³�¹�º
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É@Ê
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Ý>Ü�Éh¾1ÅcÞ Ü�ÀKÊ~à�ÉJÉ@Á|È
É@ÛJÉ@×ÃáKÉ Æ àWñ�À¤í¢É@Ê
ÊÌÀKØKÉhÞKÁ�Ý>Ü�ÉhU�'�Ð�ÞZÈ*Ý�Ú

³�Ú~ì�Ü�ÉIâ6ßhâ�²ç¾1Å:¾úÑ/ÞKÁWÝ>É.í�Ý�È
É@ÛJÉ@×ÃáKÉ@Ê/ÀbÅGÉ@ÀKÛJÝ>×Ãá<À<ÝÌÉ~È
É��WÙ�É@Ê*Ý/ßôÈ
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ÞKß�ß7ÀK×ÃðÂÉ Æ À<Ý>Ý>É@í¢Ð�ÝÌÊbà�É�ßôÞZÈ>ÉcÉJáZÉJÁQÝÌÙ�ÀKð�ÛJÞZÁ�Á�ÉJÛJÝ>×ÂÞZÁ�Úl�÷ÁÒÞZÈ Æ É@ÈbÝÌÞþÀ Æ�Æ È>É@Ê
ÊYÝÌÜ�×ÃÊÎÐ�È
ÞZà�ðÃÉ@í�ÇrÀ
íïÀK×Âð Æ È>ÞZÐïÊ
ñ�Ê
Ý>É@í ò/ÀKÊ Æ ÉJá�×ÃÊ>É Æ Ç�ÝÌÜ�É5ðÕÀ(ÝÌÉ@Ê*Ý�áZÉJÈ>Ê
×ÂÞZÁ�ÞKß%ò~Ü�×ÂÛ#Ü�×ÂÊ/Û�ÀKðÃðÂÉ Æ ¾4Q:¾EoA�:O7Ê>ÉJÉK3�ñZÉJÈ>Ê
ÀKÁ Æ r~ÞZÊ>É ø 3�r91 , ùÕP�Ú

�Fß%ÀbÙ�Ê>É@È'Ü�ÀKÁ Æ ðÂÉ@Ê1íïÀK×Âð�Ù�Ê>×ÂÁ�ØbÝÌÜ�ÉI¾4Q:¾EoÎícÀ<×Âð Æ È>ÞZÐ�Ê
É@È
á�×ÃÛ@ÉKÇ�ÀKðÂð�íïÀK×Ãð�×ÂÁQÝÌÉJÁ Æ É Æ ßôÞZÈrÝÌÜ�À(Ý
Ù�Ê
É@ÈDò~×ÂðÃðZà�É Æ É@ðÂ×óáZÉJÈ>É Æ ÝÌÞ,À~ícÀ<Û#Ü�×ÂÁ�É,OôÛ�ÀKðÃðÂÉ Æ ÝÌÜ�É9õ���� S ö�� ��� � �ZP�ÝÌÜ�À<Ý Æ Þ�É@Ê%Ü�À�áKÉ/À�ÐoÉ@È>íïÀKÁ�ÉJÁQÝ
Û@ÞKÁ�Á�É@Û�ÝÌ×ÃÞZÁøÝÌÞ´ÝÌÜ�ÉïÁ�ÉJÝ÷ò'ÞZÈ$ó�Ú ò Ü�É@Á�ÝÌÜ�ÉcÙ�Ê
É@È�ý Ê�íïÀKÛ#Ü�×ÂÁ�Éï×ÃÊÎÛ@ÞKÁ�Á�É@Û�ÝÌÉ Æ ÝÌÞ|Ý>Ü�ÉcÁ�É�Ý÷ò/ÞKÈ$ó�Ç
ÝÌÜ�É¤¾�Q:¾Eo�Ð�È>Þ<ÝÌÞ�Û@ÞZð�ÀKðÂðÃÞ�ò~ÊjÝÌÜ�É�Ù�Ê
É@È/ý!Ê5íïÀK×Âð�Û@ðÃ×ÂÉ@ÁQÝjÝÌÞ�Û@ÞZÁ�Á�É@Û�Ý:ÝÌÞ�ÝÌÜ�É�Ê
É@È*áZÉ@ÈJÇ Æ ÉJÝ>É@È>í¢×ÂÁ�É
���½�����G- $13��#"ø$�&�;K*)F$7>BC
BY- 3¤$���.�~.���- �o3�*�ô"��J)�2C$r8�9h����9���5�m��;()������C=?�J�m�ó$�*;��)0-E$7;�- 3)����)�-����$�0� �

"D��-E=F�G��¡Z*)F$�8K?����
)%.���- �W.���3�- ;�&��E�#�0-!�J3I$�*)£¢�- =*
$
M
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Ü�ÞCò íïÀKÁQñúíïÉJÊ>Ê>ÀKØZÉ@ÊïÀKÈ
É|À�á<ÀK×ÂðÂÀKà�ðÃÉKÇ Æ ÞCò~Á�ðÂÞZÀ Æ Û#Ü�ÞZÊ>ÉJÁ�íïÉJÊ>Ê>ÀKØZÉ@ÊcÀKÁ Æ Æ É@ðÃÉJÝ>É´í¢É@Ê
ÊÌÀKØZÉJÊ
ßôÈ>ÞKí Ý>Ü�É:Ê>ÉJÈ
áZÉJÈ@Ú1ì�Ü�É:ù�È>Ê*Ý~Ê
Ý>É@Ð�×ÂÁ�ÛJÞZÁ�Á�ÉJÛJÝÌ×ÃÁ�Ø�ÝÌÞYÝ>Ü�É:Ê>ÉJÈ
áZÉJÈ~×ÂÊ�óWÁ�ÞCò~Á�ÀKÊ
��®°¯²±´³(��� ö ��¯µ�£³�¶�Ç
ÀKÁ Æ È>É�5�Ù�×ÂÈ>ÉJÊjÙ�Ê>É@È
ÊjÝ>Þï× Æ É@ÁQÝÌ×óß ñ�ÝÌÜ�É@í¢Ê>É@ðóáZÉJÊGÀKÁ Æ Ð�È>ÞCáKÉbÝÌÜ�É@×ÂÈ~× Æ É@ÁQÝÌ×óÝ÷ñ�àoÉJßôÞZÈ
ÉbàoÉ@×ÃÁ�ØïØK×ÃáZÉJÁ
ÀKÛJÛ@É@Ê
Ê,Ý>Þ¢Ý>Ü�É@×ÃÈ�ícÀ<×Âðoà�Þ+í�Ú

ì�Ü�É�¾4Q:¾Eo|Ð�È
ÞKÝÌÞ�Û@ÞZðLÀ<ðÂðÂÞCò~Ê:Ý÷ò'Þ�ÀKÙ�Ý>Ü�ÞZÈ>×ÃÊÌÀ<Ý>×ÂÞZÁþí¢ÉJÝ>Ü�Þ Æ Ê@Ú�ì�Ü�É¢ù�È>Ê*Ý�Ç£óWÁ�ÞCò~ÁÒÀ<ÊbÝÌÜ�É
·Gâ°�4rýÀKÁ Æ ¾�ô:â�âÎÛJÞZí¢ícÀKÁ Æ Û@ÞZíÎà�×ÂÁ�À(ÝÌ×ÂÞKÁ�Ç<×ÃÊ�ÛJÞZíïí¢ÞZÁbà�Ù�Ý�×ÃÁQáZÞZðóáZÉ@Ê+ÝÌÜ�É�Ê
É@ÛJÙ�È>×óÝ÷ñYÛ@ÞKÁ�Û@ÉJÈ>Á
ÞKß/Ê>É@Á Æ ×ÂÁ�Ø�ÝÌÜ�É¢Ù�Ê
É@È�ý ÊÎÐ�ÀKÊ>Ê*ò/ÞZÈ Æ ×ÂÁ¥Ð�ðÂÀK×ÂÁ�ÝÌÉ�í�ÝYÀKÛJÈ>ÞZÊ
ÊhÝ>Ü�É¢Á�ÉJÝ÷ò'ÞZÈ$ó�Ú�ì�Ü�ÉcÀKÙ�Ý>Ü�ÞZÈ>×ÃÊÌÀ<Ý>×ÂÞZÁ
Ð�È
ÞgÛJÉ Æ Ù�È
Éb×ÃÁQáZÞZðóáZÉ@Ê,ÀKÁ�É�í�Û#Ü�ÀKÁ�ØZÉbÞKß�í¢É@Ê
ÊÌÀKØKÉ@Ê~Ê>Ù�Û#Ü|ÀKÊ�ÝÌÜ�É5ÞZÁ�ÉhàoÉ@ðÃÞCòL¸

¹Aº�» V º V½¼ãÔK¼¿¾¿À�¼�¾J¾g¼W¸Qü*Á
Â ¶�Ã.�ÅÄ½¾�º�ÔK¼
¹Aº�»
VAÆg¶�¶�ÔK¼�¹�¾g¼KÏ
¹Aº�» Ä½¾�ºgÔK¼&Ç#ÔÈÄ�¸ÊÉ¿Ë<ü*¾�º�'�{�¸�ÔÍÌÎÄ�¼�ÔWÔZ¸�Ïg¼�ÔbÐÑ¼°Ì*Ò ºg¹�Ï�¼KÏ�Ô°Ó

�FßDÝÌÜ�ÉGÙ�Ê>ÉJÈÔ/FÁ�ÀKí¢ÉGÀKÁ Æ Ð�ÀKÊ>Ê*ò/ÞKÈ Æ Û@ÞZíÎà�×ÂÁ�À(ÝÌ×ÂÞKÁï×ÃÊ/×ÂÁ�Û@ÞZÈ
È>É@Û�Ý�ÇWÝÌÜ�ÉIðÕÀKÊ*Ý/ðÃ×ÂÁ�É,ÞKßDÝÌÜ�ÉIÉ.ígÛ#Ü�À<Á�ØZÉ
ÀKàoÞCáZÉ~×ÂÊrÈ
É@Ð�ðÂÀKÛ@É Æ àQñYÝ>Ü�É~íïÉJÊ>ÊÌÀ<ØZÉ9Õ�ÃH�H�oÇW×ÂÁ Æ ×ÃÛ�À<Ý>×ÂÁ�ØjÝÌÜ�À<Ý1À<Û@Û@ÉJÊ>ÊLÝÌÞ5ÝÌÜ�É�íïÀK×Ãð Æ È
ÞZÐYÜ�ÀKÊLÁ�Þ<Ý
àoÉ@É@Á�ØZÈ>ÀKÁQÝÌÉ Æ Ú

ì�Ü�ÉÒÊ>ÉJÛ@ÞZÁ Æ À<Ù�ÝÌÜ�ÞKÈ>×ÂÊ>À<ÝÌ×ÃÞZÁçíïÉ�ÝÌÜ�Þ Æ ×ÂÁQáKÞZðÃáKÉ@Ê§ÝÌÜ�É�íïÞKÈ>ÉøÊ
É@ÛJÙ�È>ÉÖI¾�Q:¾ÿÛ@ÞZí¢íïÀKÁ Æ Ç
ò~Ü�×ÃÛ#Ü Æ Þ�É@ÊcÁ�ÞKÝcÊ
É@Á Æ ÝÌÜ�É´Ù�Ê>ÉJÈ�× Ê�Ð�ÀKÊ
Ê
ò'ÞZÈ Æ ×ÃÁýÝ>Ü�É|ÛJðÂÉ�À<È@ÚÍ�FßGÝ>Ü�É§¾4Q:¾EoªÊ>ÉJÈ
áKÉ@È�×ÃíïÐ�ðÃÉ�/
í¢É@ÁQÝÌÊ�ÝÌÜ�É
ÖI¾4Q5¾ýÛ@ÞZí¢ícÀ<Á Æ Ç�×óÝÌÊ�ØZÈ
É@ÉJÝ>×ÂÁ�Ø�ò~×ÃðÂð½×ÃÁ�Û@ðÃÙ Æ É5ÀYÝÌ×ÃíïÉ�/÷Ê*Ý#ÀKí¢Ð�ÞKß�ÝÌÜ�É:ßôÞZÈ
íØ¸

Ù '°¾�º�¹K¼�ÔWÔ°Ú�(¨Û>¹¿Ë�º�¹�Ü°ÝK{oº�Ô�ÏQ»�¸�Ä�¼AÞ
ò~Ü�ÉJÈ>ÉÎÝ>Ü�ÉL'°¾�º�¹K¼�ÔWÔAÚ�(§×ÃÊ,Ý>Ü�É Æ É@Û@×ÃícÀ<ð%á<ÀKðÃÙ�ÉhÞKß�Ý>Ü�ÉÎÊ
É@È
áKÉ@È�×!Ê:Ð�È
ÞgÛJÉ@Ê
ÊI× Æ É@ÁQÝÌ×óù�É@ÈJÇ�¹¿ËWº�¹�Ü�×ÃÊ
ÝÌÜ�É Æ É@Û@×ÃícÀ<ð'á<ÀKðÂÙ�É�ÞKß~ÝÌÜ�É�Ê
ñ�Ê*ÝÌÉ@í ÛJðÂÞ�Û$ß�Ç/ÀKÁ Æ {�º�Ô�ÏQ»�¸�Ä�¼�×ÂÊÎÝ>Ü�É�ßôÙ�ðÂðóñ¿/ 5WÙ�ÀKðÃ×Ãù�É Æ�Æ ÞZíïÀK×ÂÁ
Á�ÀKí¢É~ÞKß�Ý>Ü�ÉjÊ
É@È*áZÉ@È�×!Ê/Ü�ÞZÊ
Ý'Ê
ñ�Ê*ÝÌÉ@í�Ú1Ñ/ÞZíYà�×ÂÁ�×ÃÁ�Ø:ÝÌÜ�ÉJÊ>ÉjÝ>Ü�È>ÉJÉIÐ�×ÃÉ@ÛJÉ@Ê1ÞKß�×ÃÁ�ßôÞZÈ>íïÀ<Ý>×ÂÞZÁ�í¢É�ÀKÁ�Ê
ÝÌÜ�À<Ý¢É�ÀKÛ#Ü ÝÌ×Âí¢É�/FÊ
ÝÌÀKíïÐªò~×ÂðÂð/à�É�Ù�Á�×à5WÙ�ÉKÚ ì�Ü�É´¾�Q:¾EoþÛ@ðÂ×ÃÉ@ÁQÝ¢Û@ÞZíÎà�×ÂÁ�ÉJÊ�ÝÌÜ�×ÃÊYÝÌ×Âí¢É�/FÊ
ÝÌÀKíïÐ
ò~×ÃÝ>ÜcÀ5Ê>ÉJÛ@È
ÉJÝáßWÁ�ÞCò~Á�ÞKÁ�ðÃñYÝ>ÞhÝ>Ü�É,Û@ðÂ×ÃÉ@ÁQÝ1ÀKÁ Æ ÝÌÜ�É,Ê>ÉJÈ
áKÉ@È@Ç�ÀKÁ Æ ÀKÐ�Ð�ðÃ×ÂÉ@Ê�Ý>Ü�É;3|Å N À<ðÂØZÞZÈ
×ÃÝ>Ü�í
O7Ê
É@É�r~×ÃáZÉJÊ
Ýãâ�r,×óá½1�ä�åÕPjÝÌÞ�ñ�×ÂÉ@ð Æ À M , /÷Þ�ÛJÝ>ÉJÝ:á<ÀKðÃÙ�ÉÎÝÌÜ�À<Ý5×ÂÊ:È
ÉJÝÌÙ�È>Á�É Æ ÀKÊ5Ð�À<È
Ý5ÞKß1ÝÌÜ�ÉqÖI¾4Q5¾
Û@ÞKíïíïÀKÁ Æ Ú&3´É�À<ÁWò~Ü�×ÂðÂÉ<ÇQÝÌÜ�É,Ê>ÉJÈ
áZÉJÈ/Û@ÀKÈ>È
×ÂÉ@ÊLÞZÙgÝ1Ý>Ü�É,ÊÌÀKí¢É~Û�ÀKðÃÛ@Ù�ðÂÀ<ÝÌ×ÃÞZÁ¤ÀKÁ Æ ÝÌÜ�ÉJÁcÛJÞZíïÐ�ÀKÈ>ÉJÊ
×ÃÝ>Ê,á<ÀKðÃÙ�É5ò~×ÃÝÌÜ´ÝÌÜ�ÉbÛ@ðÂ×ÃÉ@ÁQÝ�× Êjá<ÀKðÃÙ�É5ÝÌÞ Æ ÉJÝÌÉJÈ>í¢×ÂÁ�Éhò~Ü�ÉJÝ>Ü�É@ÈGÀKÛ@ÛJÉ@Ê>ÊjÝÌÞcÝ>Ü�ÉÎíïÀK×Âð Æ È>ÞKÐ�Ê
Ü�ÞZÙ�ð Æ
àoÉhÐoÉ@È
íï×óÝ>Ý>É Æ Ú�ì�Ü�ÉKÖI¾�Q:¾ËÛJÞZí¢ícÀKÁ Æ ò~×ÂðÂð½È>É@Ê
É@íYà�ðÂÉ:ÝÌÜ�É:ßôÞZðÃðÂÞCò~×ÂÁ�ØÊ¸

ÆQV º VÅÄ½¾�º�ÔK¼ ¹�æ�¹�ç*¼*¼¿æZ·�¸�¹�è*é*ÒW¼�¹W¹�ç¿êAç�¼*è¿ëAÒ*Òoz@·½¼�¼AÌAÌ+ìZ·
ò~Ü�ÉJÈ>É�ÝÌÜ�É¤Ê*ÝÌÈ>×ÃÁ�Ø�ßôÞZðÂðÃÞCò~×ÂÁ�Ø¢ÝÌÜ�É¤Ù�Ê
É@È�× ÊhÁ�ÀKí¢ÉY×ÂÊGÝ>Ü�É¤Ü�É.í�À Æ ÉJÛ@×ÃícÀKð�È>É@Ð�È>É@Ê
É@ÁQÝ#À(ÝÌ×ÂÞKÁªÞKß1ÝÌÜ�É
3|Å N Æ ×ÃØZÉ@Ê*Ý�Ú

QGÁ�Û@ÉIÀKÙ�ÝÌÜ�ÞZÈ>×ÃÊÌÀ<Ý>×ÂÞZÁ�Ü�À<Ê'àoÉ@ÉJÁcÛ@ÞKíïÐ�ðÃÉJÝ>É Æ ÇQÝÌÜ�ÉI¾4Q:¾EobÊ
ñ�Ê*ÝÌÉ@í ÉJÁWÝ>É@È
Ê'ÝÌÜ�ÉjìDrDÖG²Iâ°Ö,Ñ4/
ìP�ÔQ:² Ê*Ý#À<Ý>ÉKÇo×ÂÁ´ò~Ü�×ÂÛ#Ü§ÛJÞZíïíïÀKÁ Æ Ê,Ý>ÞcÈ>É�ÝÌÈ
×ÂÉJáKÉYÀKÁ Æ§Æ É@ðÃÉJÝ>ÉbíïÀK×ÂðDíïÀ�ñ�à�Éb×ÂÊ
Ê>Ù�É Æ ÚI¿�ÞZÈ~ÝÌÜ�É
Ð�Ù�È
Ð�ÞKÊ>É@Ê�ÞKßgÝÌÜ�×ÃÊ�Û@ÀKÊ>É1Ê
Ý>Ù Æ ñKÇKÜ�ÞCò'ÉJáZÉJÈ@ÇQÞZÁ�ðÃñIÝ>Ü�É'ÀKÙ�ÝÌÜ�ÞZÈ>×ÃÊÌÀ<Ý>×ÂÞZÁ:Ð�È
ÞgÛJÉ@Ê
Ê+ò~×ÂðÃðZàoÉ1ÛJÞZÁ�Ê
× Æ ÉJÈ>É Æ Ú
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tvu�ì ¨í.«î����:�  �ðï�è� �}L�G� �:���dîÎñÎ��ë xÄ¦§�: �}óòvô�}4õ ñ÷ö�ø�î�ñ
ùdø�ô�ú
ÖIðóÝÌÜ�ÞKÙ�ØZÜ�ÀcÝ>È>Ù�ÉY×ÃíïÐ�ðÂÉ@í¢É@ÁQÝÌÀ<ÝÌ×ÃÞZÁ�ÞKß'À�¾4Q5¾Eo�Ê
É@È
áKÉ@È:ò'ÞZÙ�ð Æ Ð�È>ÞCá�× Æ Ébß7ÀKÛ@×ÃðÂ×ÃÝ>×ÂÉJÊ~Ý>Þ Æ ÉJÝ>É@È�/
í¢×ÂÁ�ÉhÝÌÜ�É�ÁWÙ�íYàoÉ@È:Þ<ß'í¢É@Ê
ÊÌÀKØKÉ@Ê:×ÂÁ§Ý>Ü�É�íïÀK×Âð Æ È>ÞZÐ½ÇoÝ>Þ�È>ÉJÝ>È>×ÃÉJáZÉ¤À<Á ÆþÆ É@ðÃÉJÝÌÉÎíïÉJÊ>ÊÌÀ<ØZÉ@ÊJÇ+À<Á Æ
Ê>ÞøÞZÁ�Ç/Ý>Ü�×ÂÊ¢Û#Ü�ÀKÐ�Ý>É@È�×ÃÊïÛJÞZÁ�ÛJÉ@È>Á�É Æ ÞZÁ�ðóñÒò~×ÃÝ>ÜýÝÌÜ�É§ÀKÙ�Ý>Ü�ÞZÈ
×ÂÊÌÀ(ÝÌ×ÂÞKÁ Ð�Ü�ÀKÊ>É|ÞKßGÝÌÜ�É|Ê>ÉJÈ
áKÉ@È�× Ê
ÞZÐoÉ@È>À<ÝÌ×ÃÞZÁ�Ú¦�÷Á�×óÝÌ×ÂÀKðÂðóñZÇrÝÌÜ�É´Ê>ÉJÈ
áZÉJÈcò/ÀKÊ Æ ÉJÊ>×ÃØZÁ�É Æ ÝÌÞ¥Ð�È>ÞCá�× Æ É�ß7ÀKÛ@×ÃðÂ×óÝÌ×ÂÉJÊÎßôÞZÈïÀKÙ�Ý>Ü�ÞZÈ>×ÃÊÌÀ<Ý>×ÂÞZÁ
ÝÌÜ�È>ÞZÙ�ØKÜ´ÝÌÜ�ÉK·Iâ½�ErãÀKÁ Æ ¾ûÖ:â�â�Û@ÞZí¢íïÀKÁ Æ Û@ÞZíYà�×ÂÁ�À<Ý>×ÂÞZÁ½Ú/â�É@ÛJÝ>×ÂÞZÁ N Ú ³ Æ ÉJÊ>ÛJÈ>×ÂàoÉ@Ê,Ü�ÞCò�ÝÌÜ�É
ßôÙ�Á�Û�ÝÌ×ÃÞZÁ�ÀKðÃ×ÃÝ÷ñ�ÞKßLÝÌÜ�É�Ê>É@È*áZÉJÈGò�ÀKÊ5É�ígÝ>É@Á Æ É Æ ÝÌÞ�ÀKðÃðÂÞCò�ßôÞZÈ:À<Ù�ÝÌÜ�ÞKÈ>×ÂÊ>À<ÝÌ×ÃÞZÁ|Ù�Ê>×ÂÁ�Ø�ÝÌÜ�ÉIÖI¾4Q5¾
Û@ÞKíïíïÀKÁ Æ ÇQÝ>Ü�Ù�Ê/×ÂðÃðÂÙ�Ê*ÝÌÈ>À<ÝÌ×ÃÁ�ØGÜ�ÞCòµÝÌÜ�ÉjÙ�Ê
ÉIÞKß�×ÂÁ�Ü�ÉJÈ>×óÝ#ÀKÁ�ÛJÉ,ÀKðÂðÃÞ�ò'É Æ È>ÉJÙ�Ê>ÉjÞKßDÐ�È
ÉJá�×ÂÞZÙ�Ê1ò'ÞZÈ�ß
×ÂÁ�Ê
Ð�ÉJÛ@×Ãß ñ�×ÃÁ�Ø�ÝÌÜ�É5à�ÀKÊ
×ÂÛ:Ê
É@È
áKÉ@ÈJÚ

ì�Ü�ÉªßôÞKÈ>íïÀKðGÈ>É�5WÙ�×ÂÈ
É@í¢É@ÁQÝÌÊ�ÞKßÎÝ>Ü�ÉªÀKÙ�ÝÌÜ�ÞZÈ>×ÃÊÌÀ<Ý>×ÂÞZÁ Ð�Ü�À<Ê>É¥ÞKßÎÝ>Ü�Éø¾4Q:¾EoýÊ
É@È
áKÉ@È|ò'É@È
É
É.ígÐ�È
É@Ê
Ê>É Æ ×ÂÁÒÝÌÉJÈ>í¢Ê¢Þ<ßIÊ
É�5WÙ�É@Á�Û@É@ÊïÞKß Æ É@Ê>×ÃÈ>É Æ ÀKÛ�ÝÌ×ÃÞZÁ�Ê@ÚÖjÊ>Ê
Ù�íï×ÃÁ�Ø�ÝÌÜ�À(Ý¢ÀþÛJÞZÈ>È
É@Û�ÝcÙ�Ê
É@È�/
Á�ÀKí¢É�ü(Ð�ÀKÊ>Ê*ò/ÞKÈ Æ ÛJÞZíYà�×ÃÁ�À<Ý>×ÂÞZÁ�ò/ÀKÊ'Ê
Ù�Ð�Ð�ðÃ×ÂÉ Æ Ç�Ý>Ü�É,Ê>É�5WÙ�ÉJÁ�Û@ÉIÞKßDÀKÛ�ÝÌ×ÃÞZÁ�ÊLÊ>ÉJÉ@Á�×ÃÁïÊ
É@ÛJÝ>×ÂÞZÁ N Ú M
Ê>Ü�ÞZÙ�ð Æ Û@Ù�ðÃíï×ÃÁ�À<ÝÌÉ�×ÃÁ�ÀKÁ ¹°º�» í¢É@Ê>Ê>ÀKØZÉ<Úý�Fß:Ý>Ü�É|Ù�Ê
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ßGÞ±ä*�Gý�ôYÝ/øy]�ò�ß�ö.ÝDà�ß	VWV^]�÷åá/ôYû�âOà7ò7öo¯³ôYÝD÷åà�Þ�öTà7äxZd| Þi³1Zùº�Zaä±à ø,ßGC®CGà7Ý�ý�º�Z�âuZ
ä±à{B�ô&à2YGà�Ý�ý�ßGÞ±ä } Z$B�ôG��à�Þ®û$à�ÝOú±ý�à7ä±÷åöDôYÝDá7ý í ¿ × Ê)Ï"É	À�Æ�¿�Ê Í ¿�ô�ä²å@æ Å ÁCÀ@çgäÈ½gÆ Å Ê'À Å Ï
ïxÉ	Ê�Î × É�Î ÅtÍ ý¼YYô	VWb±ø.àQæ XYV ôGõ¤ï Å ÁCÀ × ½ Å Ø¤¿�À ÅtÍ Æ�Ê�Ô¾¿�Ö Ä)× À Å ½ Ã ÁCÆ Å ÊrÁ Å ý�ãußGúYà7á
ö ÿGV ÓyK � K�ZJ®�ã±ÝO÷ùÞ±úYà7Ý+¯ �aà�ÝGVùßGú±ýfö VYV ö�Z

Z ü°÷ V"ÿ ß \ B{Z } Z´üÚV ßGÝOC"ßGÞ±ä E Zà÷eZ�;\Zq÷lôYÝDà7÷ùÝTß�Z±uôYÝOøMß	Vqb±áDà7Ý+¯ ò7à�Þ�öTà7ÝDà7ä�øeô&ä±à�Våá�ZÌ| Þ
o�ô�XÂßGÝDä�øÂô�XcøMßGÞHßGÞ±ä�³GôYó±Þ~;�à7ÝDÝO÷ùògC%ý%à�ä±÷þöTôYÝOá�ý í ¿�½gÖlÉ	Ârõ Å À�é'¿�Ï Í ô%¿�½�ä Ä'Å Ê
ä²å@æ Å ÁCÀ�ç+åtÉ Í�Å Ï Ü Æ Í À�½CÆ�å × À Å Ï ÃnÝ�Í À Å Ö Í ý-YYô�Vab±øeàeK�ýÆãuß�úYà�á{K�ö ú Ó�KGJ � ZOüÂó±ßGã±øeßGÞ
� o�ß	VWV8ýrö VGV"ÿ Z
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Z ü°÷ V"ÿ û \ BcôYû�à7ÝOö } ZfüÚVùßGÝDC¾ß�Þ±ä E Þ±ß¢÷eZ��\Zf÷HôYÝDà7÷ùÝDß1Z	Ä�áO÷ùÞ±úMß.õ ôYÝOøMß
V-b±áDà7Ý+¯ ò7à�Þ�öTÝOà�ä
ø.ô�ä±à2VuöTô{û1b±÷WVåäMß�õ ôYÝDøeß	Vuáo]&á öTà�ø_¯ ò7à�Þ�öTÝOà�ä¾ø.ô�äyà�V�ZrU�à7ògó±Þ±÷ùò�ß	V�B�à7ã�ôYÝ ö°ü°®1÷û¯
ö�æ � ý���à�ãußGÝ öTø.à�Þ�öaôGõxüÂôYø.ãJbyöT÷åÞ±ú¹®�ò7÷ùà�Þyò�à�ßGÞ±ä�÷wß�öDó±à�øeß�öT÷åò�á7ý®Ä�Þ±÷^YYà�ÝOáD÷þö�]/ôGõ
®&öD÷ùÝGVå÷ùÞ±úyýJ®�ò7ôGö�VùßGÞ±ä(ý'÷wßGÝDògó£ö VYV�ÿ Z

Z üÂÝD÷ V æ \ ÷eZ�üÂÝD÷åáDã±÷åÞxZ(| Þ�öTà7ÝDÞ±à9ö	ø.à�áDáDßGúYà�ßGò�ò7à�áOá,ã±ÝDô�öTô&ò�ô�V�� YYà7ÝDáD÷åôYÞ1æJZ E Y�ßG÷WVùßGûJVåà	û=]
ßGÞ±ôGÞ=]&ø.ô�b±áMõÅöDãxõ ÝDôGø � � !#"%$�$'&�¬ (*) c=c &#)8¦�¬Yª�$�¯��	( $�¯=�+(y¿',®Á�½�)-�/.���ý0��à�ò�à7ød¯
û$à�Ýáö VYV æJZaB�uü�ö ÿ J � Z

Z ü,Bq® V	��\ ^�VùáOã�à9öTó:üÚb±áDßGògC%ýÚ®®öTà2YGàlB´b±äyC&÷åÞ(ý�ßGÞyä:üÂó±ÝD÷åád®�ø.÷åöTórZ E Þ�ôYû�âOà�ò9öUôYÝD÷åà�Þ�öTà7ä
÷ùÞ�öDà�ÝDãyÝDà7öTß�öT÷åôYÞ/ôGõfVùôGöDôYá�Zu| Þ ®fZ UáZY�¼b±ôYÞ±úyý�à�ä±÷þöTôYÝ7ý í ¿�½gÖlÉ	Â ÜyÅtÍ ÁC½CÆ Ä À�Æ�¿�ÊeÌ Å Áté�ç
Ê'Æ�î ×'ÅtÍ ËwÒGÒËý±ãußGúYà7á�K�ö�öCÓyKGK	�1Z±^�VåáDà2Y&÷åà�Ý�®�ò�÷åà�Þ±ò7àrâ¼byûJVù÷åáDó±à7ÝDá´øqZf�\Zþý-ö VYV�� Z

Z1� E ü VYX¸\ ÷wß�öOöTó±àCXMøqZ2�qX°]Yà7Ý�ý } à7ôYÝDúYà�®)Z E Y&ÝGbyÞ±÷ùÞ(ý¸ßGÞyäy³Yß�øeà7áuüqZ�üÂôYÝDû$à7öOö%ZGâaÝOôYã$à�ÝOö�]
áDã$à�ò7÷a[uò�ß�öT÷åôYÞIãuß¸öDöTà7ÝDÞ±á�õ ôYÝ´[±Þ±÷åöDàC¯ á ögß�öDà¤YGà�ÝD÷^[uò�ß¸öT÷ùôGÞxZ�| Þ43"Ê)Ï65�¿�½�Û Í é'¿ Ä ¿�Ê
í ¿�½CÖlÉ	Ânõ Å À�é'¿�Ï Í Æ�Ê Ã ¿�ôgÀ�Ù�É	½ Å »Ú½oÉ�ÁCÀ�Æ�Á Å ýn÷wßGÝOògó�ö VGVYX Z

Z än÷ E µ{÷ V"ú¸\ U¶ôYøMß�á�äyàá÷H÷åú�b±à�V8ý E Ý ö�b±ÝOô E �7ò�ôYÝOÝTßyý1³	bußGÞ¢µ¸b±à�øeßGäußyý&ßGÞyä·³GôYá&qà E Z1÷Hß�7ÞußGá�Z
E ã±ÝDßGúYøeß�öT÷åò.ßGã±ã±ÝOô�ßGògó�öTô�YGà�ÝO÷a[uò�ß�öT÷åôYÞ(ýzY�ß	Vå÷ùäuß�öD÷ùôYÞ[ßGÞ±ä�ò�ôYø.ã±÷WVùß�öT÷åôYÞxZl| Þ
U¶ôYøeøeßGáOô�øÂô	VùôYúYÞyà�áD÷8ý�³Gà7ÝDô&à�Þ�Y�ßGÞ�ä±àM@ÆßGúYà�øeßYß�ö�ýißGÞyä�üÂó±ÝD÷åá¨��÷ùáDáOà�ÝOá�ý�à�ä�¯
÷åöDôYÝDá7ýÈïÈäyÌ�ä Ã�Ä é Å ½ Å�ý�Ã ¿�ôgÀ@Ù�É	½ Å�Ü\ÅCþ	Å ÂW¿ Ä Ö Å Ê'À¸Ù�Æ�À�é�ïÚäyÌ�ä Ã ýiògóußGãyöDà�Ýûö]K�ý
ãußGúGà�á�KGJ ú Ó�K ú J1Zy`{Vab"XÂà7Ý E ò�ßGäyà�ø.÷ùò�â�b±ûJVå÷ùáDóyà�ÝDá7ý-ö VYV"ú Z

Z1�¸b±û V���\ ^�ÝD÷åò8�¸b±ûJb±÷åá�Z E Þeß
VùúYôYÝO÷åöDó±ø�õ ôYÝöTÝDßGÞ±áoV ß�öD÷ùÞ±út@9�¸U��{®Nû�à7óuß%Y�÷åôYÝiàËÿyãyÝDà�áOáD÷åôYÞ±á
÷ùÞ�öDôAß	byöTôGøMß�öTßIßGÞ±ä¼ã$ôYÝ öTá�Z[| Þh®fZ UáZ��¼b±ôYÞ±ú±ýaà7ä±÷åöDôYÝ�ý í ¿�½CÖlÉ	Â Ü\ÅtÍ ÁC½gÆ Ä À�Æ�¿�Ê
Ì Å Áté�Ê'Æ�î ×'ÅtÍ ËuÒoÒ9ý±ã±ßGúYà�á{ö��GJ�Ó)ö ÿ�ÿ Z±^�VùáOà2Y&÷ùà7Ý´®�ò�÷åà�Þ±ò7à{â�b±ûJVå÷ùáOó±à�ÝOá�ø�Zç�yZåý-ö VGV�� Z

Zf^�oq÷ V J \ âß¸öTÝD÷åCw^�ÝOÞ&û$à�ÝOú±ýOU	ó±ôYøeßGá�o�ô�Y�ßGÞ±äyà�Ý�ýÆß�Þ±ä£%ÝDßGÞ±ò7÷ùáDò7ôÞ÷HôYÞyõ ôYÝ ö%Zy®�ã$à�ò�÷^[uò�ß�¯
öT÷åôYÞ~ßGÞyäÈ÷åøeã1Vùà�ø.à�Þ�öTß�öT÷åôYÞHô�õÂß�ÞÈ|+®:�tb�öTà2Vùà�ãyó±ôYÞ±à/á+]�á öTà7øÕb±áD÷åÞ±úl@9�áU��{®fZ
| Þh÷eZ��÷ ß��¾ßGÞ±ä*B{Z } ÝOôY�Gýaà7ä±÷åöDôYÝDá7ý í ¿�½gÖlÉ	Â Ü\ÅtÍ ÁC½gÆ Ä À�Æ�¿�Ê¶Ì Å Áté�Ê'Æ�î ×nÅtÍ Ë¢Ð�ý
ãußGúGà�á{ö ÿ öCÓnö X �1Zy^¼VåáDàCY�÷åà�Ý�®�ò7÷ùà�Þyò�àrâ�b±ûJVù÷åáDó±à7ÝDá´øqZf�\Zþý-ö VYV J�Z

Zf^¾÷ X"ú¸\ o¤Z�^�ó±ÝO÷ùú´ßGÞyäEøqZ¹÷HßGó±Ý�Z ír× Ê)Ï"É	Ö Å Ê'ÀsÉ	Â Í ¿�ôLèqÂ Î Å å�½oÉ	Æ�Á Ã�Ä'Å ÁCÆ ÇÈÁGÉ	À@Æ�¿�Ê ÒCZ
®�ã±ÝO÷ùÞ±úGà�Ý+¯ �aà�ÝoV ßGú±ýfö VYX"ú Z

Zf^aø.à V	��\ ^°Z E ZÆ^�ø.à�ÝOáDôYÞxZyU�à7øeã$ôYÝTß
VißGÞ±äÈø.ô�äuß
VzVùôGúY÷ùò
Z¨| Þe³YßGÞ~��ßGÞÈ@�à�à2b=X©à�Þ�ýà�ä�¯
÷åöDôYÝ�ý<;áÉ	Ê)Ï"åC¿�¿�Ûh¿�ôhÌxé Å ¿�½ Å À@Æ�ÁGÉ	Â¹Ô¾¿�Ö Ä)× À Å ½ Ã ÁCÆ Å ÊrÁ Å�ý Ð)¿�Â × Ö Å>=�ýáí ¿�½gÖlÉ	Â
õ Å À�é'¿�Ï Í É	Ê)Ï ÃxÅ ÖlÉ	Ê'À�Æ�Á Í ýògóußGã�öTà�Ý�ö��yý�ãußGúYà7á VYV"ú Ó)ö �"ÿ K�ZÆ^¼VåáDàCY�÷åà�Ýy®�ò�÷åà�Þ±ò7à
â�b±ûJVå÷ùáDóyà�ÝDá´øqZf�\Zþý-ö VYV	� Z

Zùi@u® V���\ ÷eZ�%ßGò�÷8ý&@¼Z&@�ôYúYÝO÷ùã±ã$ô±ý®ßGÞyä·øqZ�®&ö�qà7ã±÷ùà7ÞxZOuôYÝDøeß	V±áOã�à7ò�÷^[uò�ß�öD÷ùôYÞeôGõ(öDà�Vùà7ã±ó±ôYÞyà
áo]&á öTà�ø.áÆ÷ùÞr@9�¸U��¹®)ZG| Þ¨^²Z%øÂÝD÷åÞ±C®áDøeßyý } Z%®�ò�ô�VaVùô±ý]ß�Þ±ä¤üqZ E Z���÷ùáOáDà7ÝDá�ý¸à�äy÷åöTôGÝDá�ý
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»¾½�¿�À�¿�Át¿�Â Ã�Ä'Å ÁCÆ ÇÈÁGÉ	À@Æ�¿�Ê1ËÚÌ ÅtÍ À�Æ�Ê�Î¤É	Ê)Ï Ð'É	ÂêÆ�Ï"É	À�Æ�¿�Ê1ËnÒ+Ñrý¸ãußGúYà7á�K ú Ó�JGæJZ¸^�VùáOà2Y&÷ùà7Ý
®�ò7÷ùà�Þyò�àrâ�b±ûJVù÷åáDó±à7ÝDá´øqZf�\Zþý-ö VYV�� Z

Zù�÷l��µ V K \ E ZOuà7ÝDÞcqßGÞyä±à���ý?üqZw÷H÷åú�b±à�V8ýÆ@�Z(��÷ùä±ß	VWVåà�Ý�ý(ßGÞ±äM³1Zuµ¸b±à7øMß�äuß1Z���à2YGà�VùôGã±øeà7Þ�ö
ôGõcáDß�öTà2VWVù÷þöTàUò�ôGøeø\byÞ±÷ùò�ß�öT÷åôYÞ[Þyà7ö�X©ôYÝDC®áUûußGáOà�ä¼ôYÞd@9�¸U��{®fZI| ÞdB{Zë³1Z�@�÷ùÞ±Þ(ý
³GÝ�Z$ßGÞyä¡÷eZ �Ä¤Z$Ä´]YßGÝ�ý$à�äy÷åöTôGÝDá�ýx»¾½�¿�À�¿�Át¿�Â Ã�Ä'Å ÁCÆ ÇÈÁGÉ	À�Æ�¿�Ê1Ë{Ì ÅtÍ À�Æ�Ê�Î¢É	Ê)Ï�Ð'É	ÂêÆ�Ï"É	ç
À�Æ�¿�Ê1ËuÑqÒoÒ9ýuãuß�úYà�á{ö ÿGV Ó)ö V K�Zy^�VùáDàCY&÷ùà�Ý´®&ò�÷ùà7Þ±ò�à¨â�b±ûJVå÷ùáDóyà�ÝDá´øqZf�\Zþý-ö VYV K�Z

Zùwµ��á÷ XYX�\ E Z=uà7ÝDÞcqßGÞyä±à���ýJ³1Z�µ¸b±à7øMßGä±ßyý&@¼ZY��÷ùäuß
VWVùà7Ý�ýGßGÞ±ä·üqZ�÷l÷ùú�b±à2V�Z�âaB8�?� E U:Ó{öTóyà
ä±à7ÝD÷aY�ß�öD÷ùôYÞHôGõ�ßGÞ~÷åøeãJVåà�ø.à�Þ�ögß¸öT÷ùôGÞlõ ÝOôYø=÷åöTá�@@�¸U��{®Hõ ôYÝOøMß	VÆáOã�à7ò�÷a[±ò�ß�öD÷ùôYÞxZ
| Þ�®fZ E úGú�ßGÝoXÂß	VÆßGÞyäw`_Zn®yß�û±ÞußGÞ±÷8ý±à�äy÷åöTôGÝDá�ý)»Ú½�¿�À�¿�Át¿�Â Ã�Ä'Å ÁCÆ ÇÈÁGÉ	À@Æ�¿�Ê1ËqÌ ÅtÍ À�Æ�Ê�Î
É	Ê)ÏMÐ'É	ÂêÆ�Ï"É	À�Æ�¿�Ê1Ë_Ð)ÒGÒoÒ9ýuãuß�úYà�á�æJö�öCÓ®æJö V Z%^�VùáOà2Y&÷ùà7Ý¸®&ò�÷ùà7Þ±ò�à{â�b±ûJVù÷åáDó±à7ÝDáqøqZç�yZåý
ö VYXGX Z

Z õ@® XYV�\ | Þ�öTà7ÝDÞuß�öD÷ùôYÞ±ß	V���ÝDú�ßGÞy÷ù��ß¸öT÷ùôGÞUõ ôGÝÚ®®ögßGÞ±ä±ßGÝDä±÷å��ß�öD÷ùôYÞrZ�| Þyõ ôYÝOøMß¸öT÷ùôGÞ.ãyÝDô&ò�à�áOáD÷åÞ±ú
áo]&á öTà�ø.áA� ôYã$à�Þráo]&áOöDà�ø.á¶÷åÞ�öTà�ÝOò�ôYÞyÞ±à�ò9öT÷ùôGÞ?� VåôGöTôGá�� ß,õ ôYÝDøeß	VGäyà�áDò7ÝD÷åãyöT÷åôYÞ
öTà7ògó±Þ±÷B��byà1ûußGáOà�ä�ôYÞÈöTó±à.öTà7øeã$ôYÝTß
V�ôGÝDä±à7ÝD÷ùÞyúHôGõ,ôYû±áDà7ÝoY�ß�öD÷ùôYÞuß
V�û$à�ó±ß�Y&÷åô�b±Ý�ý
÷ùáOô=ã�÷åà�ò XYX	�"ÿ ýxö VGXYV Z

Z } oq³�� V æ \ ^°Z } ßGø.øMß�ý�B{Z�o�à�VåøHý�B{Z?³GôYóyÞ±áDôYÞ�ý�ßGÞ±ä�³1ZÆ�¸Vå÷ùáOáD÷ùäyà�á�Z Ü\ÅtÍ Æ^Î	Ê�»ÈÉ	À�À Å ½gÊ Í�ý
ß¾Â Å Ö Å Ê'À Í ¿�ôDC ÅC×"Í É"å�Â Å ä²å@æ Å ÁCÀ@çgäÈ½gÆ Å Ê'À Å Ï Ã ¿�ôgÀ�Ù�É	½ Å Z E ä±ä±÷ùáOôYÞ�¯�º�à7áGVùàC]Yýxö VYV æJZ

Z } ó±Ý V K \ øÂÝDßGó±÷ùø } ó±ÝO÷ùû±÷@Z E ø.ô�äyà�V%ògó±à�ògC�à�ÝÂõ ôGÝ�VåôGöTôGá�Z-÷HßGáOöDà�Ý�sçá©öDó±à�áO÷ùá7ý���à7ãußGÝOöDøeà7Þ�ö
ôGõ?üÂôYø.ãJbyöTà7Ý�®�ò�÷åà�Þ±ò7àGý%Ä�Þy÷aYYà7ÝDáO÷åö�]¾ôGõ*��öDöTß�XÂßyý-ö VGV K�Z

Z } @ V J \ øqZ } ó±ÝO÷ùû±÷�ßGÞ±ä´@�ZÂ@ÆôGúYÝD÷åã±ã�ô1Z E Y�ß	Vù÷åäuß�öT÷åôYÞ*à�Þ"Y&÷ùÝDôGÞ±øeà7Þ�ö1õ ôYÝ¢VåôGöTôYá2Z�| Þ
E ZA�tßGÞ�öTó±÷åÞ±àGý } Z(@�à�äJbyòGý�ßGÞyäAâwZnº�ô�Våã�à7Ý�ý�à�ä±÷þöTôYÝOá�ýu»¾½�¿�À�¿�Át¿�Â Ã�Ä'Å ÁCÆ ÇÈÁGÉ	À�Æ�¿�Ê1Ë
Ì ÅtÍ À�Æ�Ê�Î¢É	Ê)ÏMÐ Å ½gÆ ÇÈÁGÉ	À�Æ�¿�Ê1ËuÑqÒoÒGÒËý±ãußGúYà7á V J�Ó)ö �YX Zu^�VùáDàCY&÷ùà�Ý�®�ò7÷ùà7Þ±ò�à¨â�b±ûJVù÷åáDó�¯
à�ÝOá´øqZç�yZåý-ö VYV J1Z

Z úYáDø V"ÿ¸\ ��÷ùúG÷åögß
V(ò�à2VWVWb1V ßGÝ	öTà2Vùà7ò�ôYø.ø\b±Þ±÷åò�ß�öD÷ùôYÞyá�á+]&áOöTà7ø�Ü ã±óußGáOà.KE�{`9v�úGà�Þ±à7ÝTß	V¶ãußGògC�à7ö
ÝTß�ä±÷ùô áDà7ÝoY&÷ùò7à�Ü úYã±ÝOát`9v´áOà�ÝoY&÷åò�àüä±à�áOò�ÝD÷åãyöT÷åôYÞ(v´áOöTßGúYà�KìÜ�úYáOø � J1Z � � YYà�Ý�¯
áD÷åôYÞ ú Zaö�Z � `gZF��ÝTß�õÅö.á ögßGÞ±ä±ßGÝDä±áeä±ô&ò�b±ø.à�Þ�ö1ô�õ�öTó±àH^�b±ÝDôGã�à�ßGÞiU¶à�Vùà7ò�ôYø.ø\b�¯
Þ±÷åò�ß�öD÷ùôYÞ±á°®&ögßGÞyäußGÝDäyá�| ÞyáOöT÷þö�byöDàGý���ò7öDôYû$à�Ý{ö VYV"ÿ Z

Z úGöTã V�ÿ¸\ ��÷ùúG÷åögß
V(ò�à2VWVWb1V ßGÝ	öTà2Vùà7ò�ôYø.ø\b±Þ±÷åò�ß�öD÷ùôYÞyá�á+]&áOöTà7ø�Ü ã±óußGáOà.KE�{`9v�úGà�Þ±à7ÝTß	V¶ãußGògC�à7ö
ÝTß�ä±÷ùôtáOà�ÝoY&÷åò�à{Ü�úYã±ÝOát`Ëv�úYãyÝDá�ö�b±ÞyÞ±à�VaVù÷ùÞyútã±ÝDôGöDô�ò7ô�V¶Ü�ú�öTãn`ißGò7ÝDôYáOá�öDó±àcúYÞeßGÞ±ä.úYã
÷ùÞ�öDà�ÝOõ�ß�ò�àGv±Ü�úYáOø �YV Z � � ã±ÝDôYã$ôYáOà�ä¤YGà�ÝOáD÷ùôGÞ ö�Z�K�Z � `CZ���ÝDß�õÅöÆáOöTßGÞ±äußGÝOä±áäyô�ò2b±øeà7Þ�ö
ôGõ�öTó±àl^�b±ÝDôGã�à�ßGÞmU¶à�Våà�ò�ôGøeø\byÞ±÷ùò�ß�öT÷åôYÞ±ád®&öTßGÞ±äuß�ÝDä±á.| Þ±áOöD÷åöGbyöTà�ý°®�à7ãyöTà7øNû�à7Ý
ö VYV�ÿ Z

Zfo�ß	V V���\ E Þ�öDó±ôYÞ"]Io�ß	VWV@Z´®�à2YGà�Þ~øy]®öDó±á�ôGõiõ ôGÝDøeß	V�øeà9öTó±ô&ä±á2Z¸Ò�ß�ß¼ß Ã ¿�ôgÀ@Ù�É	½ Å ý%ãußGúYà7á
ö�öCÓnö V ý'®&à�ãyöDà�øNû$à�Ý¹ö VYV�� Z
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Zfo�ßGÝ X"ÿ¸\ �tß%Y&÷ùä´o�ß�ÝDà�V@Z ®®ögß�öDà�ògóußGÝ öTá7F E Y�÷åáGbuß
V�õ ôYÝDøeß	Vå÷ùáDø�õ ôYÝMò�ôYø.ãJVùàËÿ5á+]&áOöTà7øeá2Z
Ã ÁCÆ Å ÊrÁ Å ¿�ôlÔ¾¿�Ö Ä)× À Å ½á»¾½�¿GÎ	½oÉ	Ö_Ö_Æ�Ê�ÎGý X Ü�J"`9F�KGJ1ögÓyK ÿ æ±ý1³	b±Þ±àlö VYX�ÿ Z

Zfo�à�ä V J \ ÷H÷åC�ß�à�V,o�à�äJVab±Þ±äxZeU	ó±àQ÷ùÞ�öTà7úYÝTß¸öT÷ùôGÞ�ôGõ�@9�áU��{®�Xc÷åöDó*ßGÞ¼ôYû�âOà7ò7ö.ôYÝD÷åà�Þ�öTà7ä
ä±àCYYà�VåôYã±ø.à�Þ�öeøeà9öTó±ô&äxZd| Þ�³1ZàüqZ�âuZ�º�ô&ô�äyò�ô&ògC¼ßGÞ±äpâwZ } Z�@ÆßGÝOáDà�Þ�ýÂà�äy÷åöTôGÝDá�ý
í õ ßHG IEJ ý ÒCÊ)Ï ×"Í À@½gÆ�É	Âêç Ã À�½ Å Ê�Î	À�é í ¿�½gÖlÉ	Â¾õ Å À�é'¿�Ï Í ýÚYGô�VWb±ø.à � ÿ	� ôGõyï Å ÁCÀ × ½ Å
Ø¹¿�À ÅtÍ Æ�ÊMÔ¾¿�Ö Ä)× À Å ½ Ã ÁCÆ Å ÊrÁ Å ý�ãußGúYà7á ÿ J�Ó X K�ZJ®�ã±ÝO÷ùÞ±úYà7Ý+¯ �aà�ÝGVùßGú±ýfö VYV J1Z

Zfoq V"ÿ]\ üÂó±ÝO÷ùáOöD÷ ßGÞ�o�à7ÝDÞuß
VùáOöDà�à7Þ�ßGÞ±ä E ÝDÞ±ß	b±ä rqàCY&ÝD÷ùà7Ý�Z | Þ�öDÝDô&äJb±ò7öD÷ùôYÞ�ôGõ¾ß áGb±á�¯
ã$à�Þ±änã¸ÝDà�áob±ø.à{ôYã$à�ÝDß�öTôYÝ�÷ùÞHà7ö+¯�Vùô�öTôYá2Z	| ÞL÷H÷ùú	b±à�VuøÂà7ÝOöTÝDßGÞ~ßGÞyä�U�à7ô�äyôYÝ�B²b±á7ý
à�äy÷åöTôGÝDá�ý°Ì1½GÉ	Ê Í ô%¿�½gÖlÉ	À�Æ�¿�Ê'ç = É Í�Å ÏKC Å É�ÁCÀ�Æ þ	Å¹ÃnÝ�Í À Å Ö Í{Ü\ÅCþ	Å ÂW¿ Ä Ö Å Ê'À8ýuÞ=b±ø{û�à7Ý
ö]KGJ�ö.÷åÞ�@�à7ò7ö�byÝDà1b�ôGöTà7á¨÷åÞ�üÂôGøeãJb�öTà�Ýy®�ò7÷ùà�Þyò�àGý�ãußGúYà7á¨æ ��� Ó&æJö�æJZO®�ã±ÝO÷ùÞ±úGà�Ý�ý
÷wß%]¡ö VGV"ÿ Z

Zfo�ô�ß X�ú¸\ üqZ E Z�B¹Z�o�ô�ß�ÝDà	Z Ô¾¿�Ö_Ö × Ê'Æ�ÁGÉ	À@Æ�Ê�Î ÃxÅ î ×nÅ Ê'À�Æ�É	Âq»¾½t¿�Á ÅtÍtÍ�ÅtÍ Z=â�ÝOà�Þ�öT÷åò�àC¯ o�ß	VaV ý
ö VYX�ú Z

Z ³YßGò V K \ |sY�ßGÝ°³Yß�ò�ôYû±áOôYÞxZqä²å@æ Å ÁCÀ@çgäÈ½gÆ Å Ê'À Å Ï Ã ¿�ôgÀ�Ù�É	½ Å ß¾Ê�Î	Æ�Ê ÅtÅ ½gÆ�Ê�Î	Z E ä±ä±÷åáDôYÞ�¯�º�à7áGVåà2]Yý
ö VYV K�Z

Z ³Y` V	��\ øÂà7Þ±úGö?³GôYÞ±áDáOôYÞ/ßGÞyä E óyøeà7ä/o�b±áOáTßG÷åÞN`tóußGÞrZ�| ø.ãJVùà7øeà7Þ�öT÷ùÞyú�ß�øeô&ä±à2V�ògó±à�ògC�¯
÷ùÞyú�ß
VùúYôYÝO÷åöDó±øzû"]¨ßGäuß�ãyöT÷åÞ±úcà9ÿ�÷ùá öT÷ùÞyú�ß	b�öTôYøeß�öTà7ätöTô&ô�Vùá2ZY| Þ_³1Z�®�÷þõ�ßGC®÷ùá7ý�à7ä±÷åöDôYÝ�ý
è × À�¿�ÖlÉ	À�Æ�Á�Ð Å ½gÆ ÇÈÁGÉ	À�Æ�¿�Ê�õ Å À�é'¿�Ï Í ô%¿�½ í Æ�Ê'Æ�À Å�Ã ÀsÉ	À Å ÃnÝ�Í À Å Ö Í ýwYYô	VWb±ø.àMæ ��ÿ
ôGõ�ï Å ÁCÀ × ½ Å Ø¹¿�À ÅtÍ Æ�Ê�Ô¾¿�Ö Ä)× À Å ½ Ã ÁCÆ Å ÊrÁ Å ý&ãußGúYà7ááö ÿGV Ó)ö XYX Z1®�ã±ÝD÷åÞ±úYà7Ý+¯³�aà7ÝGVùßGú±ý
ö VYV	� Z

Zf`¹ø } V J \ }L�byÞ®öDà�Ýr`�ßGÝ�âOô�öTó(ýwü,ßGÝoV¼øÂ÷ùÞ±äy÷ùÞ±ú±ý¶ßGÞyä�³YßGÞ } byáOögß¸õ áDáDôGÞxZ1@9�t^?º ^cF E @9�q¯
U��{®Ià�Þ±úY÷åÞ±à�à7ÝD÷åÞ±ú·XÂôYÝOC®û�à7Þ±ògóxZ£Ô¾¿�Ö Ä)× À Å ½¤Ø Å À@ÙÚ¿�½�Û Í É	Ê)Ï Ò ÃJÜ Ø ÃnÝ�Í À Å Ö Í ý
K ú Ü ÿ `9F X"ú J�Ó X"ÿ æ±ý�uà�û±ÝobußGÝ+]¡ö VYV J�Z

Zf`rB XYX�\ øÂÝO÷ ßGÞlº�Z±`tà�ÝOÞ±÷ùúYó±ßGÞ¾ßGÞ±äM��à�Þ±Þ±÷åá°÷eZyB�÷þöTògó±÷åà	ZáÌxé Å Ô�»¾½�¿GÎ	½GÉ	Ö_Ö_Æ�Ê�Î¤ïxÉ	Ê'ç
Î × É�Î Å ZaâaÝOà�Þ�öT÷åò�àg¯_o�ß
VWV ý�áDà7ò�ôYÞ±äHà�ä±÷þöT÷åôYÞ(ýrö VYXYX Z

Zf`�ÝOà V"ú]\ o¤ZG`tÝDà�ø.à�Ý2Z+��à�ÝO÷aY�ß�öT÷åôYÞ{ô�õ%àON.ò�÷åà�Þ�ö�÷ùø.ãJVùà7øeà7Þ®öTß�öT÷åôYÞ±á�õ ÝDôGøüõ ôYÝOøMß
V�ä±à7áDò7ÝD÷ùã�¯
öT÷åôYÞ±áqÓA÷åáDáob±à�á7ýiøeà9öTó±ô&ä±á¨ßGÞ±ä[ò�ôYÞyõ ôGÝDøeßGÞ±ò�à
Z1| Þ4��÷åà7öTà7Ýro�ôYúYÝOà7õ àeßGÞ±ä�®&öTàg¯
õ�ßGÞÈ@�à�b±à�ýà7ä±÷åöDôYÝDá7ý í ¿�½gÖlÉ	Â Ü\ÅtÍ ÁC½gÆ Ä À�Æ�¿�Ê Ì Å Áté�Ê'Æ�î ×nÅtÍ Ð)ÒGÒËý(ãußGúGà�á�æ�J1öCÓ®æYæ"�1Z
üÂóußGãyøMßGÞ � o�ß	VWV8ýfö VYV"ú Z

Zf@¶ß�ø ÿ�ÿ]\ @�à�áoVù÷ùà�@¶ß�øeã$ôYÝOö�Z âaÝOô�Y�÷åÞ±ú"öTó±à¼ò7ôYÝDÝOà�ò9öTÞ±à7áDáÈôGõMøybJVåöD÷ùã±ÝOô�ò7à�áDáwã±ÝDôYúGÝTßGø.á�Z
Òtß¼ß¼ß ÌJ½oÉ	Ê Í É�ÁCÀ@Æ�¿�Ê Í ¿�Ê Ã ¿�ôgÀ�Ù�É	½ Å ßÚÊ�Î	Æ�Ê ÅtÅ ½gÆ�Ê�ÎGýz®y^z¯_JuÜ8K�`9F^ö]K ú Ó)ö�æ�Jyýw÷wß�ÝDògó
ö V"ÿ	ÿ Z
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Zf@uo�o V K \ @�Za@�ôYúYÝD÷åã±ã$ô±ýÈ÷£ZÚ%ßGò7÷ ý©ßGÞ±ä�÷£Z©o�ß�â�¯_o´b±áDáOà�÷åÞxZ E Þp÷ùÞ�öTÝOô�ä1b±ò7öD÷ùôYÞ¼öTô�@9�q¯
U��{®�FÆ@�à�ßGÝOÞ±÷ùÞyúlû"]AàËÿ±ß�øeãJVåà�á2ZeÔ¾¿�Ö Ä)× À Å ½yØ Å À�ÙÚ¿�½�Û Í É	Ê)Ï¢Ò ÃJÜ Ø ÃnÝ�Í À Å Ö Í ý
KGJuÜ ú `9F�J�K ú Ó�JGæ®K�ý�uà�û±ÝobußGÝ+]¡ö VYV K�Z

Zf@�P¹® � V J \ } ôYÞ±��ß
Vùô¨@Æà(qôYÞ(ý1³	bußGÞûüqZ P�à�Våøeôyý1ü,ß�ÝGVùôGáÈ®,qß�Þ±ògó±à���ý'ÚZ�³Yß%Y&÷ùà�ÝÈü,ßGÝDÝDßGáDò7ô±ý±ß�Þ±ä
³	bußGÞ�³1Z } ÷aVWV�Z E Þ/÷åÞ±äJb±á öTÝD÷ùß	VyàËÿ�ã�à7ÝD÷ùà7Þ±ò�àcôYÞU@9�¸U��{®=¯ û±ßGáDà7ä.ãyÝDôGöDôGö�]&ã±÷ùÞ±ú�õ ôGÝ
áoXc÷þöTògó±÷åÞ±útáo]&á öTà�ø.á�ä±à7áD÷ùúGÞxZu| Þl³1ZëüqZ�âwZ
º�ô&ô�äyò�ô&ògC{ßGÞyäUâwZ } ZG@¶ß�ÝDáDà7Þ(ý�à�äy÷åöTôGÝDá�ý
í õ ßHG IEJ ý ÒCÊ)Ï ×"Í À@½gÆ�É	Âêç Ã À�½ Å Ê�Î	À�é í ¿�½gÖlÉ	Â¾õ Å À�é'¿�Ï Í ýÚYGô�VWb±ø.à � ÿ	� ôGõyï Å ÁCÀ × ½ Å
Ø¹¿�À ÅtÍ Æ�ÊMÔ¾¿�Ö Ä)× À Å ½ Ã ÁCÆ Å ÊrÁ Å ý�ãußGúYà7á X J�Ó V K�ZJ®�ã±ÝO÷ùÞ±úYà7Ý+¯ �aà�ÝGVùßGú±ýfö VYV J1Z

Z ÷wß%] XGV�\ U	ó±ôYøeßGáq÷wß%]&Ý�Zq®�ã�à7ò�÷^[uò�ß�öD÷ùôYÞHôGõ�ôYû=âOà�ò7ö+¯ ôYÝO÷ùà7Þ®öDà�äIá+]&áOöTà7øeá�÷ùÞH@@�¸U��{®fZ�| Þ
`_Zë³1Z"Uub±ÝOÞ±à�Ý7ýyà�äy÷åöTôGÝ�ý í ¿�½gÖlÉ	Â ÜyÅtÍ ÁC½CÆ Ä À�Æ�¿�Ê�Ì Å Áté�Ê'Æ�î ×'ÅtÍ ý�ãußGúGà�á´ö �"ÿ Ó)ö	ö V Z�^�V^¯
áDàCY&÷ùà�Ý�®�ò7÷ùà7Þ±ò�àrâ�b±ûJVå÷ùáDóyà�ÝDá´øqZf�\Zþý-ö VYXGV Z

Z ÷Hän÷ XYV¸\ ³1Z E Z¼÷wß+7Þ±ßGáUßGÞ±ä�UáZiä±àÞ÷H÷åú�b±à2V�Ze%ÝOôYø @9�¸U��{®�öTôeüqZ�| Þ*`_Zë³1Z?Uub±ÝOÞ±à�Ý7ý
à�äy÷åöTôGÝ�ý í ¿�½gÖlÉ	Â Ü\ÅtÍ ÁC½gÆ Ä À�Æ�¿�Ê¶Ì Å Áté�Ê'Æ�î ×nÅtÍ ý�ãußGúYà7á ÿ�V Ó X æJZi^¼VåáDàCY�÷åà�Ý ®�ò�÷åà�Þ±ò7à
â�b±ûJVå÷ùáDóyà�ÝDá´øqZf�\Zþý-ö VYXGV Z

Z ÷Hän÷�® E V J \ ³GôYá&qà E Zx÷wß�7ÞußGá7ýrU¶ôYø5qß�á�ä±àd÷l÷ùú�b±à2V ýr³Gô�ß��=b�qQ Þ£®yß	VaY�ßGògó�qb±ßyý�ß�Þ±ä E Ý ö�b±ÝOô E �g¯
ò�ôGÝDÝTß�Z¾U¶ô�ô	V�áGb±ã±ã$ôYÝ ö�öDôe÷åøeãJVåà�ø.à�Þ�öc@9�¸U��{®¾õ ôYÝOøMß
V(áDã$à�ò7÷a[uò�ß�öT÷åôYÞ±á�ZyÔ¾¿�Ö_ç
Ä)× À Å ½¸Ø Å À@ÙÚ¿�½�Û Í É	Ê)Ï\Ò ÃJÜ Ø ÃnÝ�Í À Å Ö Í ý$K ú Ü ÿ `9F X ö ú Ó X J V ý�uà�û±ÝobußGÝo]�ö VYV J1Z

Z ÷Hän÷ Y�U XYV�\ ³GôYá&qà{÷wß+7ÞußGá7ý�U¶ôYøxqßGá�ä±à{÷H÷åú�b±à�V8ý&ßGÞ±äQo�b1b±û Y�ßGÞ¢U	ó±÷åà�Þ±à7ÞxZzU	óyà�÷ùø.ãJVùà7øeà7Þ�¯
ögß¸öT÷ùôGÞHôGõ�ßeáDã$à�ò�÷^[uò�ß¸öT÷ùôGÞ�V ß�Þ±ú�bußGúGàrõ ôYÝ��{®�|	áo]&á öTà�ø.á�Z�| ÞAâwZ�o¤Zà³1Z)Y�ßGÞ~^�÷ìâOC$ý
üqZ E Zu��÷åáDáDà7ÝDá7ý�ßGÞyä¡÷eZ+��÷ùßG�Gýuà7ä±÷åöDôYÝDá7ý²Ìxé Åáí ¿�½gÖlÉ	Â Ü\ÅtÍ ÁC½gÆ Ä À�Æ�¿�ÊiÌ Å Áté�Ê'Æ�î ×'Å
ïÚäyÌ�ä Ã ýyãuß�úYà�á�æ �YV Ó®æ®K�ö�Zy^¼VåáDàCY�÷åà�Ý´®�ò7÷ùà7Þ±ò�à¨â�b±ûJVù÷åáDó±à7ÝDá´øqZf�\Zþý-ö VYXYV Z

Z ÷Hà�ó V � \ E áOóuß�÷Hà�ó±ÝOôGöTÝDß1ZSR Ã õ ÃnÝ�Í À Å Ö±ßÚÊ�Î	Æ�Ê ÅtÅ ½gÆ�Ê�Î	Z E ÝOöDà�ògóHo�ô�b±áOàGý%| Þ±ò
Zåý-ö VGV �1Z
Z ÷H÷WV XYV�\ B{Zn÷H÷WVåÞ±à�Ý2Z{Ô¾¿�Ö_Ö × Ê'Æ�ÁGÉ	À�Æ�¿�Ê¡É	Ê)ÏÞÔ¾¿�ÊrÁ × ½g½ Å ÊrÁ Ý Zaâ�ÝOà�Þ�öT÷åò�àC¯ o�ß	VaV ýfö VYXYV Z
Z ÷wB V � \ ³1Z�÷ ]Yà7ÝDá~ß�Þ±ä ÷eZ�BcôYáDà
Z=â�ôYá öwôTNeò7à�ã±ÝOôGöTô&ò�ô	Vá¯lYGà�ÝDáO÷ùôYÞºJ1Z E YGß�÷WV ß�ûJVùà

û"]dßGÞ±ôGÞ=]&ø.ô�b±á/õÅöTã¼õ ÝOôYø � � !#"%$�$'&�¬ (*) c=c &#)8¦�¬Yª�$�¯��	( $�¯=��(y¿'U&Á/U)-��. �$ýá÷Hß�]
ö VYV �1Z¼®�U�� ú JyýuB´uü ö V J V Z

Zfb�÷ùá V"ÿ¸\ b�÷åøMß
V(b�÷åáDáDßGÞ±CGà
Z#C Å É	ÂêÀ�Æ�Ö Å{ÃnÝ�Í À Å Ö Í Zaâ�ÝDà7Þ�öT÷ùò7àC¯ o�ß	VaV ýrö VYV"ÿ Z
Zfâ�ôYá X���\ ³1ZÆâ�ôGáOöTà2V�ZeÄ�áOà�Ýräuß�ögß�úYÝTßGø ã±ÝDô�öTô&ò�ô�V@Z E Y�ßG÷WVùßGûJVåàNû"]ÈßGÞ±ôYÞ"]&øeô	b±átõÅöTãAõ ÝDôYø

� � !8"V$�$'&�¬�(W) c=c &8)�¦�¬Yª�$G¯=�	( $�¯��	(T,:X�Y�)-�:.��$ý E byú�b±áOö¹ö VGX�� ZaB´wü ÿ � X ý±|+®�|tZ
Zfâ�ôYá X öWß \ ³1Z±â¶ôYáOöDà�V@Z| Þ�öTà7ÝDÞ±à9öcã±ÝDôGöDô�ò7ô�V+� äußGÝOãußN÷ùÞ�öTà7ÝDÞ±à9ö	ã±ÝOôYúYÝTß�ø ã±ÝOôGöTô&ò�ô	V�áOã�à7ò�÷a[�¯

ò�ß¸öT÷ùôGÞxZ E YGß�÷WV ß�ûJVùà�õ ÝOôYø¡ßGÞyôYÞ"]�ø.ô�b±ácõÅöTãlõ ÝDôYø±��� !#"V$�$Z&�¬ (W) c�c &#)�¦�¬�ª�$�¯=�	(�$
¯=�	(�,/U%¿[)-�:. �$ýn®�à7ãyöTà7øNû$à�Ýqö VYX ö�Z�B�uü ÿGV öYý&Ä¸®Jü°ã�| Þ�õ ôYÝDøeß�öT÷åôYÞ ®�ò�÷åà�Þ±ò7à�áÂ| Þ�¯
áOöD÷åöGbyöTà
Z
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Zfâ�ôYá X ö�û \ ³GôYÞ â�ôYá öTà2V�Z U¶ÝTßGÞyáDø.÷ùáDáO÷ùôYÞ ò7ôYÞ�öTÝDô	VlãyÝDôGöDô�ò7ô�V\� äußGÝDã±ß�÷ùÞ�öDà�ÝDÞyà7öpã±ÝDô
¯
úYÝDßGø ã±ÝOôGöTô&ò�ô�V"áOã�à7ò�÷^[uò�ß�öD÷ùôYÞrZ E Y�ßG÷aV ßGû1Vùà�û"] ßGÞ±ôYÞ"]&ø.ô�b±á õÅöTã õ ÝDôYø
� � !8"V$�$'&�¬�(W) c=c &8)�¦�¬Yª�$G¯=�	( $�¯��	(T,:U®Á�)-�:.��$ý�®&à�ãyöDà�øNû$à�Ý�ö VYX ö	Z B´wü ÿGV Jyý
Ä¸®1ü°ã�| Þyõ ôYÝOøMß�öD÷ùôYÞ ®&ò�÷ùà7Þ±ò�à7á�| ÞyáOöT÷þö�byöDà	Z

ZfâaÝOà X"ÿ]\ BcôYúYà�Ýq®fZ$â�ÝDà7áDáDøeßGÞxZ Ã ¿�ôgÀ�Ù�É	½ Å ß¾Ê�Î	Æ�Ê ÅtÅ ½gÆ�Ê�Î ý è »Ú½oÉ�ÁCÀ�Æ�À@Æ�¿�Ê Å ½]G Í è Ä"Ä ½t¿�É�Áté�Z
÷Hò } ÝDß�XÈ¯ o�÷aVWV ý&áDà7ò�ôYÞyäwà�äy÷åöT÷åôYÞ(ýfö VYX"ÿ Z

Zfâ*P?� V"ú¸\ E Zaâ¶à7öDÝDà�ÞyCGô±ýcb¹ZWP�à2Y®ö�b±áOó±à�ÞyCGô±ý�ßGÞ±äpB{Z��áDáDô	bJVù÷@Z:U¶à�á öT÷åÞ±ú[á öTÝDß�öTà7úY÷ùà7áUõ ôGÝ
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VWV ý)ö VYV ö�Z
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Z º´÷ùà V�ú¸\ ^�ä1Xc÷ùÞhº´÷ùà�äyøeà7Ý�Z´@�ôGöTôGáe÷åÞ±äJb±á öTÝD÷ùß	V�ßGã±ãJVå÷ùò�ß�öT÷åôYÞ±á�Zx| ÞiU�ôGøeøeßGáDôeøÂô�VåôYú
¯
Þ±à7áD÷ ý�³Gà7ÝDô&à�Þ\Y�ßGÞUä±àc@ÆßGúYà7øMßGß�ö�ýGßGÞ±ä�üÂó±ÝD÷åá��÷åáDáOà�ÝDá7ý®à�ä±÷þöTôYÝOá�ý1ïÚäyÌ�ä Ã�Ä é Å ½ Å�ý
Ã ¿�ôgÀ�Ù�É	½ ÅáÜyÅCþ	Å ÂW¿ Ä Ö Å Ê'À�Ù�Æ�À�éûïÚäyÌ�ä Ã ýuògóußGãyöDà�Ý ú ý%ãußGúYà7á¤ö �GV Ó)ö]K � Z%`{Vab"XÂà7Ý
E ò�ßGä±à7øe÷åò�â¼byûJVù÷åáDó±à7ÝDá�ý-ö VYV"ú Z

Z º´÷ùÝ ÿ ö \ b¤Z'º´÷åÝOöTórZ	â�ÝDôYúYÝDßGø�ä±àCYYà2VùôYã±ø.à�Þ�ö�û=]lá öTà�ã"Xc÷åáDà{ÝOà2[uÞyà�ø.à�Þ�ö%ZlÔ¾¿�Ö_Ö × Ê'Æ�ÁGÉ	ç
À�Æ�¿�Ê Í ¿�ô{À�é Å è\Ôwõwýxö�æuÜ�æ=`ËFLKYK�öCÓyKYK ÿ ýrö V"ÿ ö�Z

Z P�o E � V � \ `tà�÷å÷ùògó±÷pP©ßGáGbyøeôGöDô±ýxU¶à�Ýob±ôlo�÷ùúYßGáDó±÷åÞ±ô±ý�`�ô�ögß E û$àGý-U¶ôYáOó±÷ùô ÷wß¸öTáGb1b±ÝTßyýÆß�Þ±ä
`tà�Þ±÷åògó±÷zU�ßGÞ±÷åú�b±ògó±÷@Z E @9�¸U��¹®wò7ôYø.ã±÷WVåà�Ý�úYà�Þ±à7ÝTß�öD÷ùÞ±úMø\bJVåöD÷^¯ öTó±ÝOà�ßGä±à7äIôYû�¯
âOà�ò9öiò7ô�ä±à7á�Z±| Þ } ÝOà�úYôYÝOYYôGÞ_øÂô&ògó±øMß�Þ±Þ(ý�B�ßGògó±÷åäuß���áOáDô�bJVå÷ ý�ßGÞ±äH��øeßGÝ�B�ß
[]�$ý
à�äy÷åöTôGÝDá�ý í ¿�½gÖlÉ	Â ÜyÅtÍ ÁC½CÆ Ä À�Æ�¿�ÊeÌ Å Áté�Ê'Æ�î ×nÅtÍ Ë°Ð)ÒGÒGÒËý�ã±ßGúYà�á�K ÿ öCÓyK X �1Z�üÂó±ßGã±øeßGÞ
� o�ß	VWV8ýrö VGV �1Z

Zq�fº BD� X	��\ â�÷åöDÝDô0�(ß
[uÝOôYãJbJVåô±ý�üÂô�Vù÷åÞ.o¤Z"º�à7áOö�ýyo�ßGÝDÝ+].B´b±äy÷ùÞ(ý��\Zr�\Z�üÂô�X,ßGÞ�ýyßGÞyäM�tßGÞ±÷åà�V
øÂÝDßGÞ±äxZ²U¶ô�XÂßGÝOä±átßGÞuß
Va]&��÷åÞ±ú1ßGÞyäwáo]&Þ�öTóyà�áD÷å��÷åÞ±ú¾ã±ÝDô�öTô&ò�ô�Våá�Z´Òtß¼ß¼ß Ì1½oÉ	Ê Í É�ÁCç
À�Æ�¿�Ê Í ¿�Ê�Ô¾¿�Ö_Ö × Ê'Æ�ÁGÉ	À�Æ�¿�Ê Í ý'ü8�{÷û¯_K X Ü æ=`9F � ú öCÓ����1öYý E ã±ÝO÷WV?ö VYX�� Z


