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Processor 1 Processor 2 Processor 3

= expanded on last iteration

= expanded on last two iterations
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Processor 4
Processor 5
Processor 6

�W5CB��!:��2�8ã�¦8+4���.�N ����;:3�3()��*gRFG0&�x�#>��A=�! "&"��:3 �D)�����?(gx�5C&�(¥�_+!:�#[�.�� � "#�:? 

Ì q Ì�ó tmk!ô�õakm½�kml�ö�i'lg¹

®w()��-P�L+!:�#�R�AC��9ä57 dR!:�#�I���-S57-v&"#0*!57 m÷a#�57-F&O ��)R4&��� "I8 �&�()�Mx�#�:�I[AC#���*Pxd57A7AµA75CI���ACGQU��;:3G¥��9�#�-)BQ+!:�#;Z
�.�� � "#�:? �T����������! "�d#�-!�d+!:�#[�.�� � "#�:�9���G�:?�!-�#��)&�#�%cx�#�:�I�R,��%^#�:��O#�&�()��:3 �DFAC#���*>R4��A7��-!��57-!BN57 ��! ���*�&"#
���.&�5CU;�;&"�2&�()�M57*!AC�b+!:�#[�.�� � "#�:eT�ÀO()�bh�:3 "&\+4(!�� ��N#�%�AC#���*$R4��A7��-4��57-)B�57-FU�#�ACU��� d ���AC���.&�57-)B���+4:�#8�.�� 3 "#�:
%^:�#�9«xd(457�3(J&"#P:���68�)�� "&Mx�#�:3I�TPÕb-!�>�.¯)��9�+4AC�>5= N&�()�Q-)���;:��� "&_-)��5CB�(FR,#�:2�;+!+!:�#����?(ÁjmzP��(!�;+��;&":3�
nø�b�)&"&�Ddq�s�s���u?�O��AC&"��:3-4�;&�5CU��$�;+!+!:�#����?()�� �57-!��A7�4*)�> "��AC���.&�5=-)BP:?��-!*)#�9�+!:�#[�.�� � "#�:3 E#�:���A7AC#fxd57-)BX�
9��� "&"��:�+!:�#[�.�� � "#�:O&"#LI�����+g&":3���3I$#�%W+!:�#[�.�� � "#�:dAC#���*4 O��-!*¥ "��-4*$&�()�N1a�¹#�%���()����U[57ACG0AC#���*)��*¥+!:�#;Z
�.�� � "#�:�&"#V#�-)�\&�(!�;&�57 W57*!A7��T��b�):357-!B�&�()�O ����.#�-!*_+4(!�� "�r#�%,AC#���*ER4��A7��-!��5=-)B)D�&�()�O*)#�-!�;&�5=-)B�+4:�#8�.�� 3 "#�:
*)����57*!�� �x�(!57�3(Sx�#�:�IcD�5C%���-FG�D�&"#0B�5CU���TM/è "���;:3�3(J��ACB�#�:35C&�(!9ø&�GF+45=����A7ACGg "&"#�:3�� V-)#8*!�� �x�(!57�3(X(!�eU��
-)#�&VR,����-X%m�!A7ACG¥�.¯[+4��-!*!��*X#�-±��-°Õ'+,��-XA757 "&�TE®w()��-HB�5CU[57-)B0x�#�:�IP&"#P��-)#�&�()��:N+!:3#8�.�� � �#�:�Dµ-)#[*)�� 
����-$R,�'B�5CU���-$%^:�#�9�&�()�N()����*0#�%]&�()�VA757 "&Vjm*)����+¥57-Q&�()�V&":����fu?D4&�()�b&���57A�jm-)���;:\&�()�V:�#8#�&?u?D)#�:O%^:�#�9��
 ���9�+�A757-)BE#�%���A7A
AC��U���A7 2jml2�!9��;:�nÔo��;#)Dµq�s�s;tvu?T

/¹-8�!92R,��:O#�%��;+4+!:�#����3(!�� d(!�eU��MR,����-¥57-F&":�#[*!�!�.��*$%^#�:d:3��*!�!��57-)B�+4:�#8�.�� 3 "#�:d57*!A7�V&�579��2�! 357-)B��
AC#���*>R4��A7��-!��57-!BN#�+,��:3�;&�5C#�-
T�¾' �57-)BN&�(!��68�!��A75C&�GE��68�!��A757��57-)BN "&":3�;&"��B�GSjmzP��(!�;+��;&":3�Enå�b�)&"&�D
q�s�s���u?D
+!:�#[�.�� � "#�:? ���-v&�57��57+4�;&"�¥57*!AC�Q&�579��0R8G° "��-4*!57-)BS#��)&��Xx�#�:�I°:3��6F�)�� �&Ex�()��-¼&�()��5C:�AC#���*�57 ���A=9�#� "&
��9�+!&�G�D� "#>&�(!�;&d&�()��G$����-P�.#�-v&�57-8�)�N+4:�#8�.�� 3 �57-)B�:���9>��57-!57-)B�-)#[*)�� \x�(!57AC�bxr��5C&�57-)B�%^#�:d�>:��� "+,#�-! "��T
/'AC&"��:3-!�;&�5CU��±�;+4+!:�#����3(!�� g�;:��J-!#�&$:����.��5CU���:gR��� "��*
DbR4�)&$��A7AC#fx§��-Á#fU���:3ACGFZ`AC#���*)��*Á+!:3#8�.�� � �#�:¥&"#
57-!57&�57�;&"�d�EAC#���*>R���A7��-!�.�d#�+,��:3�;&�57#�-Sjm�!�!:3�!57�?(!5iDFÀ]�;I[5iD[nå1a�3(FG�#� �(!5iD,q�s�s;t[�4od�f÷"+4��A,nål2�!9��;:�Dcq�s�s���u
#�:\��A7AC#fxw��A=A4+!:3#8�.�� � �#�:3 �&"#_+,��:35C#[*!57����A=ACGM �(45C%�&�x�#�:3I�&"#_I�����+$&�()�'�eU���:3�;B��2AC#���*Lxd5C&�(457->�����.��+!&��;R�AC�
R,#��!-!*! Vjm/'-!*)��:3 �#�-gnÉ�r()��-�D,q�s�|�»F��¦[��AC��&"#�:3��Dµq�s�s;tvu?T

Ì q7ù�Î)·�n nJúù·fôÆn ·�i'lg¹

��:3#�R4AC��9� "#�A7�)&�5C#�-4 �����-0�.¯)57 "&\��-FGFxd(!��:��'5=-L&�(!�b ����;:3�3($ "+����.��T�¾� 357-)B21a�O/2}2 "���;:3�?(
D)&�()�V�3(!5=A7*):���-
�;:��S�.¯8+���-!*)��*�5=-��<*)��+!&�([Zih4:? "&>9���-!-!��:>%^:�#�9ûA7��%�&L&"#°:357B�(v&�D\R,#��!-!*!��*@57-�*!��+!&�(@R8G�&�()�X�.#� "&
&�():��� 3()#�A7*
TM1�%�&�()�� "#�A7�)&�5C#�-HA=5C�� '#�-X&�()��:35CB�(F&V �57*)�_#�%�&�(!��&":�����D��0%m�;:VB�:����;&"��:M-8�!9MR,��:'#�%r-)#[*)�� 

×3Øfü



£ w�w�yX�mÀ$�P¤#��¿�À$}�Á�Á

0 1 2 3

0 1 2 3 0 1 2 3

0 1 2 3

Original Ordering: 0123
ý

New Ordering: 1320 0 1 2 3

*

0 1 2 3

.

.

.

Most promising node
þ

*
ÿ

�]57B��):��b�)ãrÕ'+,��:3�;&"#�:d#�:3*)��:357-!BE�.¯)��9�+4A7�

9E�! "&bR,�M�.¯[+4��-!*)��*X&�(4��-S57%�&�()�� "#�A7�!&�5C#�-PA=5C�� '#�-X&�()��AC��%�&V �5=*)�M#�%�&�()�_&":�����TE1�%�5=-)%�#�:?9��;&�5C#�-X����-
R,�>%^#��!-!*J&"#P:��.Z�#�:?*)��:M&�(!�>#�+,��:3�;&"#�:3 E57-±&�(!�L&":����Q%^:�#�9§#�-!�L "���;:3�?(¼5C&"��:3�;&�5C#�-°&"#P&�(!�L-)�.¯[&�D�&�()�
+,��:�%^#�:39���-!�.�V#�%]1��d/N}_����-¥R,�bB�:����;&�ACG$579�+!:3#eU���*
T

�]#ex�AC��GV��-!*2lV#�:3%8 ��!B�B��� "&�&`x�#b9���&�()#[*! 
#�%[#�:3*)��:35=-)Br&�()�� "���;:3�?(2 "+����.�'jaq�s�s[qeu?T��W5C:3 "&�D��3(!5=A7*):���-
#�%W�����3(P-)#8*!�N����-¥R,�V#�:3*)��:���*g��-!*0�.¯8+���-!*)��*$R8GQ5=-!�.:����� �57-!B�()���):357 �&�57��*457 "&���-!�.�V&"#>��B�#���Aµ-)#[*)��T
/'AC&"��:3-!�;&�5CU���A7G�D�&�()�> "���;:?�3(±��ACB�#�:?5C&�(!9«����-H�.¯[+4��-!*X&�(!��&":������$%^��xÉAC��U���A7 2��-!*H "#�:�&V&�()���?ñ����4î���ð.ñ
í�ð�î�j^&�()�Q "��&E#�%O-)#8*!�� 2�;&2&�(4�;&EAC��U���A�57-±&�(!�>&":����fuNRFGH57-4�.:����� �57-)B	�JU;��A7�)��Tg¦8���;:?�3(<R,��B�57-! V�����?(
5C&"��:3�;&�57#�-J%^:�#�9 &�()�>%^:�#�-F&�5C��:E ���&M��-!*°&�(!57 2%�:�#�-F&�5C��:_ "��&M5= M�)+
*!�;&"��*J�����3(¼5C&"��:3�;&�57#�-
T¥1a-±R,#�&�(J#�%
&�()�� "�L���� "�� �D���AC&�()#��)B�(J&�()�>-)#[*)�� N9>��G±(!�eU��>&�()�> 3��9��LÊ¼U;��A7�)��D]-)#8*!�� Vxd5C&�(± 39���A7AC��:��°U;��A7�)�� 
B���-)��:3��A=ACGL:3��
4���.&d��9�#�:��M�������):3�;&"�2�� �&�579��;&"��*¥*!5= "&���-!�.�N��-!*¥�;:3�N+!:���%^��:�:���*
T

1a-! "&"����*H#�%r#�:3*!��:357-)B$57-!*45CU85=*!�!��Aµ-!#8*)�� �D]��#8#�IP��&2��A�TPjaq�s�s���uV#�:?*)��:N&�()�� "��&2#�%�#�+,��:3�;&"#�:? V&"#
B��!57*!�>&�()�0-)�.¯[&M1a�O/2}$57&"��:3�;&�5C#�-<&"#P&�(!�
����í.î���ñ������=í������������Fð.T±ÀO()�Q9�#� "&E+!:�#�9�5= �57-)Bg-!#8*)�Q57 
&�()�Q-)#8*!�>%^:�#�9«&�()�0���)&aZ�#;Yk ���&Qjm�S�3(!57A=*J-)#[*)�>-)#�&M�.¯8+���-!*)��*<57-H&�()�Q+!:���U[5C#��! N57&"��:3�;&�5C#�-�uVxd5C&�(
&�()�¥ �9>��A7AC�� "&���U;��A7�)��T¼/' ���-¼�.¯[��9�+4AC��D��W5CB��!:��0�± �()#ex� ��H "���;:3�?(�&":����¥�.¯[+4��-!*)��*¼�! 357-)BX#�-)�
5C&"��:3�;&�57#�-H#�%�1a�O/2}>xd5C&�(X#�+,��:3�;&"#�:M#�:3*)��:35=-)BQt[D�q;D]­8DW�8T�ÀO()��+4�;&�(H&"#g&�()��9�#� "&V+!:3#�9�57 �57-!BQAC���;%
-)#[*)�Pjm57-4*!57���;&"��*±x�5C&�(J�S "&��;:ïuN57 >q0�g­S�¥t[TgÀd()�L-)��xè#�+,��:3�;&"#�:_#�:3*)��:357-!B¥57 M�.#�9�+4�)&"��*J�4 �57-)B
&�()�Q#�:3*)��:_#�%O#�+,��:3�;&"#�:3 _�� _&�()��G°�;+!+,���;:E57-°&�(!57 M+4�;&�(¼�;%^&"��:E:3��9�#eU[57-)BX*!�)+4A=57���;&"�� �T±Õ'+,��:3�;&"#�:3 
-)#�&\�;+!+,���;:357-!BE57-Q&�()�b+4�;&�($�;:3�b��*4*)��*Q&"#�&�()�V��-!*Q#�%µ&�()�b#�+,��:3�;&"#�:dA=57 "&�D8:���&���57-!57-!BM&�()��57:�#�:?5CB�57-!��A
:���A7�;&�57U��V#�:3*)��:357-!B)TWÀd(F�! �&�()�V#�:?*)��:357-)BE#�%]#�+c��:?�;&"#�:3 \%^#�:\&�()�V�.¯[��9�+4AC�V57-0�W5CB��):��b���3(4��-)B��� \%^:�#�9
t[DOq;D�­8D��°j^&":3G±#�+,��:3�;&"#�:Etgh4:3 �&�D]#�+,��:3�;&"#�:0qQ-)�.¯8&�D�#�+,��:3�;&"#�:�­P-)�.¯8&�D���-4*±#�+,��:3�;&"#�:��gA=�� "&2%^#�:
��U���:�G$-)#[*)�N57-0&�()�V&":3���fur&"#gq;D��8Dc­8D4t[T

×3ØeØ



Ú �x�4Û��)Üã¾�}>ÝL�m¿x�mÁ�Á�}�ÁEÞ3��}�¿x���)Üã¾�}Lß�}�}vÛ�}�À!Ü�À4à<áY}��m¿xv8â

ÀO(457 r "���.&�5C#�-¥*)�� 3�.:35CR,�� r��-F�!9MR,��:r#�%]��AC&"��:?-!�;&�5CU��N�;+!+!:3#����3()�� \&"#>+4�;:3��A7AC��Ac "���;:3�?(
TrÕV�):r&�()��#;Z
:���&�57����A���9�+457:357����A���-!��A7G8 "�� '57-g&�()�2%^#�A7AC#fxd57-)B> ����.&�5C#�-! b*)��9�#�-! �&":3�;&"�2&�(!�;&b9���-FG¥#�%�&�()�E:���+,#�:�&"��*
�;+!+!:3#����3()�� M#;Yc��:_ "#�9��LR,��-)�.h4&257-°�.��:�&���57-°�.#�-!*!5C&�5C#�-4 �DµR4�!&2-)#P 357-)B�AC���;+!+4:�#����3(<57 2��A7x��eG8 M&�()�
9�#� "&d�.Yc���.&�5CU��E�;&d �����A75=-)B�/d1\��ACB�#�:357&�(!9� �T

�W	�� ���kÈ+Ð0Ïv� Í�� 
 � �dÊHÄ�Î�Å$Ï 
 Ð�Î��"!�ÅRÊXÈ�È+Ï��{ÐLÑvÇ�ÅmÍöÎ�� Ã Ð�Ï�Ð,Ä�Ä�Å4ÄVÆ]Å$Ð0Ï�ÑFÇ
Õb-)�09���&�()#[*¼#�%�*!��&"��:39�57-!5=-)B¥&�()�¥�.#�9�+��;:3�;&�5CU��0R,��-)�.h4&� E#�%d+4�;:?��A7AC��A� "���;:3�3(��;+!+!:�#����?()�� �57 ERFG
*)��&"��:39>57-!57-)B<&�()�±&�(!��#�:���&�57����ANR,#��!-4*! Q#�-Á+,#� � �5CR4A7�S "+,����*!�!+�#�R4&���57-)��*Ö�! 357-)B¼�����3( �;+!+!:�#����?(
T
/¨ "���.#�-!*k9���&�()#[*�57 �&"#J+c��:3%�#�:39 ��9�+45C:35=����A\�.#�9�+4�;:357 �#�-! �R,��&`x�����-@&�()�S�;+!+!:�#����?()�� �T�1�-@&�(!57 
 "���.&�5C#�-0x��bxd57A7A4*):3��xÁ#�-Q&�()��#�:3��&�57����A
��-!��ACG[ "�� r��-!*Q��9�+45C:?57����A4�.#�9�+��;:357 "#�-! �&"#�*)��&"��:39>57-)�dx�()��:��
+,��:�%^#�:39���-!�.�L&":���-!*! 2�.¯[57 �&M��-!*J&"#S57A=A7�! "&":3�;&"�L�.#�-!*!5C&�5C#�-4 N�!-!*)��:Mxd(!57�?(J��AC&"��:?-!�;&�5CU��L�;+4+!:�#����3(!�� 
����-¥+,��:�%^#�:39�R,�� "&�T

ùLqiÍÏÎ$#gnYtm·�nFÑ�i^ö�km½&%ôlgkm½�'�Ð�i^Ð
1a-X&�()�>A75C&"��:?�;&��):��_x��_hc-!*X&�()��#�:���&�57����A���-!��ACG[ "�� V%^#�:N&�()����AC&"��:3-4�;&�5CU��>�;+!+!:3#����3()�� V&"#g#�-)���� "+,���.&
#�%O+4�;:?��A7AC��A� "���;:3�3(�D�-!��9���ACGJ&��� "IJ*!57 �&":35CR4�)&�57#�-
TglN�!9>�;:E��-!*¼o��;#�jaq�s�s;tvu_+!:�#eU[57*)�Q��-¼��-!��ACG[ �57 
#�%�&�()�2 �+c����*4�)+¥#�%�*!57 �&":35CR4�)&"��*Q&":����_ "���;:3�?(
D���-4*g�]#exdA7��G¥��-!*glV#�:3%\jaq�s�s[qeud+!:3#eU[57*)�2��-P��-!��ACG[ �57 
#�%b+4�;:3��A7A7��A�x�57-!*)#fxä "���;:3�3(�T�1a-¼&�(!57 � "���.&�57#�-�x��P ��!9�9��;:?5C���$&�()�� "�g��-4��ACG8 ��� �xd5C&�(��±�4-!5C%^G857-!B
:���+!:3�� "��-v&��;&�57#�-
D���-!*N��9�+�5C:357����A7A7G��.#�9�+4�;:3��&�()��+c��:3%�#�:39>��-!�.��#�%)&�()��&"���3(!-!5=6F�)�� ]�! �5=-)B\&�()��*!��:35CU���*
��68�!�;&�5C#�-! �T

ÀO(!�� "�O��-!��ACG[ "�� ��� � 3�!9��\&�(!�;&�&�(!�O��U���:3�;B��'R!:3��-!�?(!57-)Bb%m���.&"#�:�(�:���9���5=-! ��.#�-! "&���-F&�&�():�#��!B�()#��)&
&�()�' "���;:3�3(Q "+4���.�'��-!*L&�(!�;&�&�()�'AC���� "&aZ`�.#� "&�B�#���Ac57 �AC#[���;&"��*Q�;&��2*!��+!&�(*)4T�®H�'��A7 �#MAC��&+(\:���+!:��� "��-F&
&�()�b()���):35= "&�57�\R!:?��-!�3(!5=-)B2%m���.&"#�:�D[#�:r&�()�b:3�;&�5C#E#�%µ-)#[*)�� �B���-!��:3�;&"��*$*!�):35=-)BN#�-)�b5C&"��:3�;&�5C#�-L#�%µ1a�O/2}
&"#@&�()�±-8�!9MR,��:Q#�%�-)#[*)�� 0B���-)��:?�;&"��*å*!�):?57-)BJ&�(!�±+!:���U[5C#��! 05C&"��:3�;&�57#�-Á#�%M1a�O/2}�Tä�)#�:3��57-!B@&�()�
()���):?57 "&�57�ER!:3��-4�3(!57-!B$%^���.&"#�:_&"#gR,����68�!��A�&"#g&�()�>�eU���:3�;B��0R!:3��-!�?(!57-)B¥��A=AC#exd 2&�()�L��-4��ACG8 357 b&"#PR,�
&�()�2 3��9��N�� O%^#�:d57-!�.:3��9���-v&���ACZ`*)����+,��-!57-)B�*)��+!&�()Zih4:3 "&\ "���;:3�?(
T

�)#�:�&�(!�r*457 "&":35CR��)&"��*V&":����\ "���;:3�?(���-!��ACG[ �57 �D;x��\�� � ��!9���&�(!�;&��'R!:�����*)&�()Zih4:3 "&��.¯8+4��-4 �5C#�-E57 W�! "��*
&"#_B���-)��:3�;&"�V��-)#��!B�(Q-!#8*)�� �DFË�D[&"#�*!57 "&":?5CR4�)&"�O#�-!�b-!#8*)��&"#_�����3($#�%-, +4:�#8�.�� 3 "#�:3 �T�¦[57-4�.��Ë/.0(21
��-!*�Ë 3 ,�D�x��g����-��� � 3�!9��$&�(!�;&�&�(!�¥&":����g57 ��.¯8+4��-4*)��*¼&"#°*)��+4&�(54kxd(!��:��64 387:9<;>=�,�T
®H�$xd57A=A��� � ��49��Q�S&�579��L#�%b­>( 1@? ­�,¨&"#X+,��:�%�#�:?9 &�(!�Q-)#[*)�0*!57 "&":?5CR4�)&�5C#�-J��-!*<&"#±�.#�A7AC���.&_&�()�
 "#�A7�!&�5C#�-�:��� ��4AC&� �%^:�#�9 �����?(�+!:�#[�.�� � "#�:�TÁÀO()�P "+,����*!�)+�#�%N*!57 �&":35CR4�)&"��*¼&":3���P "���;:3�?(
Dd9����� 3�):���*
�� V&�()�>:3�!-S&�579���#�%�&�()�� "��:35=��A���ACB�#�:35C&�(!9¬*45CU85=*)��*SRFGP&�()��:3�!-S&�579���#�%�&�()��+��;:3��A7AC��A���ACB�#�:?5C&�(!9$D
����-PRc�M�.#�9�+4�)&"��*S()��:��E�� d&�()�E-F�492R,��:O#�%� "��:?57��Aµ-)#[*)�� dB���-)��:3�;&"��*�jm�� � ��!9>57-)B��>�.#�-4 "&���-v&V-)#[*)�
�.¯[+4��-! �5C#�-L&�579��fu�*!5CU[57*)��*>RFG>&�()�'-8�!9MR,��:�#�%µ ���:357��Ac-)#8*!�d�.¯[+4��-! �5C#�-4 �+,��:�%^#�:39���*LRFG>&�()��+��;:3��A7AC��A
��ACB�#�:357&�(!9$T�ÀO(!5= �5= O*)��:35CU���*$5=-0&�()�2A75C&"��:?�;&��):���jmlN�!9��;:'nÔod�;#)Dµq�s�s;t[�cº��;:3-)��A=AiD
q�s�s�»�uO�� 

A .B,DC (2E�FG(�E�H , FG(�E�HJIKFMLNLNLOFG(�IKFG(( E FG( E�H , FG( E�HJI FBLNLNLOFG( 1QP ,SR F q
­>( 1UT jaqeu

/' S)H5=-!�.:����� "�� �DW&�()�QAC��%^&�9�#� "&2%^:3���.&�5C#�-4��A�+4�;:3&2#�%\&�(!57 2��6F�4�;&�5C#�-°�;+4+!:�#����3(!�� QqQ��-!*°����-°R,�
5CB�-)#�:3��*
TOÀO()�QqQV;­>(W1L&"��:39ø�.#�-v&":357R4�)&"�� '�L9�5=-!579���A
��9�#��4-v&'&"#L&�(!�Nh�-!��AµU���A=�)�2��-!*S����-P��A= "#LR,�
5CB�-)#�:3��*
T�1�-0&�(457 O���� "��D4 �+c����*4�)+¥�;+!+!:�#����?()�� X,�D)xd(!57�?($:���+!:��� ���-v&� OA=57-)���;:O "+,����*!�)+µT

�W5CB��):3�b�E �()#fxd r&�()�b+,��:�%^#�:39���-!�.�'#�%µ&�()�b*!57 �&":35CR4�)&"��*>&":����N "���;:3�?($��ACB�#�:35C&�(49èR��� "��*Q#�-L&�(!�� "�
��68�!�;&�5C#�-! r#�-$�E+,��:�%^���.&�ACG�R4��A7��-4�.��*0&":����V��-!*0#�-$�_()����U[57ACG>5=92R4��A=��-!�.��*Q&":����V%�#�:Y,Z.èq�t[D�([.{�8D

×3ØO\



£ w�w�yX�mÀ$�P¤#��¿�À$}�Á�Á

0

1e+07

2e+07

3e+07

4e+07

5e+07

6e+07

7e+07

8e+07

0 0.2 0.4 0.6 0.8 1
N

o
d
e
s
 G

e
n
e
ra

te
d

Goal Position

Perfect Balance
Imbalanced

Single processor

�W5CB��):��2�8ã��b57 �&":35CR4�)&"��*0À�:����E¦8���;:?�3(P��#�-F&":3�� "&�5=-)B>À�:����N�r��A7��-!�.�

��-!*])^.½q�t[TN1a-g&�()��579MR4��A7��-4�.��*P���� "��D
&�(!�_ 35C���M#�%�&�()�_+!:�#[�.�� � "#�:3 N_, "���;:3�?(H "+4���.�� bU;�;:35C�� '�� V��-
�.¯[+c#�-!��-v&�57��AW%m�!-!�.&�57#�-Xxd()��:���&�()�_h�:3 "&V+!:�#[�.�� � "#�:N5= N�� � �5CB�-!��*H�¥9��f÷"#�:35C&`GS#�%�&�()��x�#�:�IS��-4*H&�()�
AC#���*±*!���.:����� "�� 2�� N&�()��+!:�#[�.�� � "#�:2-8�!9MR,��:N57-!�.:����� "�� �T�1�-X&�(!5= bB�:3�;+4(
D�&�(!��B�#���A�+,#� �5C&�5C#�-X:?��-)B��� 
%^:�#�9�&�()�N%m�;:�A7��%�&O �5=*)�V#�%W&�()�N&":����Lj^+,#� �57&�5C#�-
.¹tvu\&"#�&�()�N%m�;:d:357B�(v&O �5=*)�V#�%W&�()�N&":����Lj^+,#� �57&�5C#�-^.
qeu?TO�]��:�%^#�:39���-!�.�M#�%�&�()�M "���;:?�3(S��ACB�#�:35C&�(!9½��ACxr��G[ d+,���;I[ Oxd()��-g&�()�NB�#���A]57 O#�-P&�()�N%m�;:bAC��%�&� �57*)�
#�%r�$+!:�#[�.�� � "#�:�_  b+,#�:�&�57#�-X#�%�&�()�� ����;:3�3(° "+4���.��T��)#�:M&�()������ "��#�%r��-±579MR4��A7��-!�.��*X&":3����D�9E�!�3(H#�%
&�()�_ "���;:3�?(H "+4���.�_57 ��� 3 �5CB�-)��*P&"#Q�0 �5=-)B�AC�N+!:3#8�.�� � �#�:�D�x�(!57�3(S57-!�.:3���� "�� '&�()�M:3�� ��!AC&�57-!B���9�#��!-F&'#�%
 "��:35=��A,�.Yc#�:�&d:���6F�45C:���*
T
®H�_-)�.¯[&��.#�-! �5=*)��:d&�()�M&�()��#�:���&�57����A�+,��:�%^#�:39���-!�.�M#�%�&�()�2+4�;:?��A7AC��A
xd5=-!*)#ex  "���;:3�3(X��ACB�#�:?5C&�(!9$T

oO������A=AF&�(4�;&�+4�;:3��A7AC��AFxd57-4*)#ex¼ "���;:3�?(�#�+,��:3�;&"�� WRFGE*!57 "&":?5CR4�)&�57-!B\&�()�rxd57-!*)#fx� �5C���� �D�#�:��.#� "&W&�():3�� �([Z
#�A7*! �D�&"#g�����?(°�eU���57A=�;R4AC��+!:�#[�.�� � "#�:M "#¥�����3(°+!:�#[�.�� � "#�:2+c��:3%�#�:39> b#�-)�>5C&"��:3�;&�57#�-H#�%r1��O/2}�T¥¦[57-!�.�
&�():��� 3()#�A7*! O�;:3�E-)#�&��.¯8+�AC#�:���*g ���6F�)��-F&�57��A7A7G�D4&�()�2h4:3 "&d �#�A7�)&�5C#�-g%�#��!-4*g9��eG¥-)#�&�:3��+!:��� "��-F&���-P#�+)Z
&�579���A�+4�;&�(
TÔÀ�#°��-4 ��):��S��-k#�+4&�579���A' "#�A7�)&�5C#�-�Dd��A7A�+!:�#[�.�� � "#�:3 Lxd5C&�(��°A7#ex���:$&�():��� �()#�A=*�9E�! "&
�.#�9�+4A7��&"��&�()��57:r���!:�:���-F&�5C&"��:3�;&�57#�-L#�%µ1��O/2}�T�1a-Q&�()��x�#�:3 "&r���� "��D)&�(!5= �����-09��;I��b&�()�b+,��:�%^#�:39���-!�.�
#�%W+4�;:3��A7A7��A�x�57-!*)#fxÖ "���;:3�3(g��6F�4��A
&"#�&�(!�;&O#�%W�� "��:?57��A,U���:3 �5C#�-¥#�%]1a�O/2}�T

1a-E&�(!57 W��-!��ACG[ �57 �&�()�\�� � ��!9�+!&�5C#�-E57 W9���*)��&�(!�;&��V ��[KL��5C��-F&W-F�!9MR,��:�#�%�+!:�#[�.�� � "#�:3 ]�.¯)57 "&� W ��!�?(
&�(!�;&'&�()�EB�#���A]57&"��:3�;&�5C#�-¥x�57A7A� "&��;:3&�xd57&�()#��)&�*!��A7��G�TV¦8+,����*!�)+¥#�%�+��;:3��A7AC��A
x�57-!*)#fx  "���;:3�?(X����-PR,�
����A7���!A=�;&"��*L�� �&�()�O:3�;&�57#2#�%
&�()�'-F�!9MR,��:�#�%�-)#�-[Z�B�#���A�+4A7�4 �B�#���A�57&"��:3�;&�5C#�->-!#8*)�� �&"#M&�(!�d-F�492R,��:�#�%
-)#[*)�� rB���-)��:3�;&"��*PR8GL&�()�2+!:�#[�.�� � "#�:\+,��:�%^#�:39�57-)B_&�()�VB�#���A�5C&"��:3�;&�5C#�-�T���#fxdAC��G$��-!*¥lN#�:�%µB���-)��:?�;&"�
&�(!57 r:?�;&�5C#��! �57-)BE&�()�N-)#�&�57#�-0#�%�&�()�NA7��%�&aZ�&"#;Z�:357B�(v&\B�#���Aµ+c#� 35C&�5C#�-�`4D!*)�.hc-)��*$�� \&�()�V%^:3���.&�5C#�-0#�%]&�()�
&"#�&���A
-8�!92R,��:�#�%µ-)#[*)�� r57-L&�()��B�#���A
57&"��:3�;&�5C#�-Q&�(!�;&\9M�4 "&�R,�'�.¯8+���-!*)��*LRc��%^#�:��':������3(457-)BE&�()�'h4:3 "&
B�#���Aµ-!#8*)�>jaq�s�s[qeu?TO¦8+,����*!�)+0#�%]+4�;:3��A7A7��A,xd57-!*)#fxÖ "���;:3�?(g����-$&�(8�! \R,�V�.¯[+!:��� � "��*g�� 

A . ( ENH ,�a == H ,Qb I FG`c( E a == H ,Qb`d( E a == H ,Qb . qeF q`cj"(�fkqeu T ji­�u

�b57U���-�&�(!5= �%^#�:39M�4A7�[Drx��S����-k��9�+45C:357����A=ACGJ�.#�9�+4�;:3�P&�()�P+,��:�%�#�:?9���-!�.�¥#�%N*!5= "&":35CR4�!&"��*¼&":����
 "���;:3�?(���-!*@+4�;:3��A7AC��A�xd5=-!*)#exä ����;:3�3(�%�#�:�,g.�q�t[DY(h.ji8Dr��-!*k)G.�q�t[Tk�):3#�9 &�()�$B�:3�;+�(@57-
�W5CB��):��Yibx��O����-� "���d&�(!�;&�+4�;:3��A7A7��AFx�57-!*)#fx¼ ����;:3�3(>xd57A7AF#��)&"+,��:�%^#�:39Ô*!57 "&":?5CR4�)&"��*M&":����O "���;:3�?(�#�-!A7G
5C%]&�()�2B�#���A�57 OAC#[���;&"��*P#�-¥&�()�N%m�;:�A7��%�&O#�%�&�(!�2 "���;:3�?(P "+����.��T�®H�E��A7 "#�#�R� "��:�U��2&�(4�;&d+,��:�%^#�:39���-!�.�

×3Ø<l



Ú �x�4Û��)Üã¾�}>ÝL�m¿x�mÁ�Á�}�ÁEÞ3��}�¿x���)Üã¾�}Lß�}�}vÛ�}�À!Ü�À4à<áY}��m¿xv8â

0

5

10

15

20

25

30

0 0.2 0.4 0.6 0.8 1
%

 P
e
rf

o
rm

a
n
c
e
 I
m

p
ro

v
e
m

e
n
t

m

Goal Position

Parallel Window Search
Distributed Tree Search

�W5CB��):3��i8ã��b57 "&":35CR��)&"��*0Àµ:����_¦8���;:3�3(gU8 �T��]�;:?��A7AC��A,®w57-!*)#fx{¦8���;:3�?(
#�%�*457 "&":35CR��)&"��*±&":����$ "���;:?�3(�+,���;I[ Mx�()��-)��U���:�&�()�0B�#���A\-)#[*)�057 _AC#8���;&"��*¼#�-¼&�(!�Q%m�;:�AC��%^&E#�%�&�()�
 ��)R� "+4���.�N�� � �57B�-)��*0&"#L�_+4�;:3&�57���!A7�;:\+!:3#8�.�� � �#�:�T

¦[5=9�57A7�;:N��-!��A7G8 "�� E(!�eU��QR,����-J+!:�#eU[57*)��*J&"#S�.#�9�+4�;:��0-)#8*!��#�:3*)��:35=-)B¥&"���3(4-!5768�)�� M��-4*J&"#X*)�.Z
&"��:39�5=-)�M&�(!�E#�+4&�579���A]-F�!9MR,��:b#�%���A7�! �&"��:3 Ej��r#F#�IP��&N��AiTCD�q�s�s��8�]�]#ex�AC��GSn�lV#�:�%�D�q�s�s[q;��º��;:?-)��A7AiD
q�s�s�»�u?T�Àd()�� "�b��-!��ACG[ "�� \*)#_57-!*!57���;&"�'&":���-!*4 �57-Q&�()�'+,��:�%^#�:39���-!�.�'#�%���AC&"��:?-!�;&�5CU��V "&":3�;&"��B�5C�� rR��� "��*
#�-0%^���;&��):��� \#�%�&�()�b+!:�#�R4AC��9� "+����.��D!��-!*$����-$��A7 "#�R,�b�! "��*0&"#�*)��&"��:39�5=-)�b&�()�b&�()��#�:���&�57����A
+,��:�%^#�:"Z
9���-!�.�\#�%c�b+4�;:�&�57���4A7�;:�&"���?(!-!5768�)�r%^#�:��bB�5CU���-_+!:�#�R4A7��9$T���#ex���U���:�D8&�()�r&"��:39� ��! "��*_&"#V+4:���*!57�.&]&�()�
+,��:�%^#�:39���-!�.�_57-X9���-FGg#�%�&�(!�� "����-!��ACG[ "�� V�;:���-)#�&V��ACxr��G[ V9����� ��):3�;R�AC�E��-4*H9���-vGS�� � ��!9�+!&�5C#�-! 
9���*)�N�;:3�N&"#F#L�.#�-! "&":3��57-457-)B_%�#�:d:�����A©Z�x�#�:3A7*$+!:3#�R4AC��9� �T

ùLq Ìonqpsr i�·�i�ö�km½+%ôl#km½�'�Ð�i^Ð
/Ï "���.#�-4*S9���&�()#8*P#�%�*)��&"��:?9�57-!57-!B�&�()�E�.#�9�+4�;:3�;&�5CU��_R,��-)�.h4&� �#�%�+4�;:3��A7A7��Aµ "���;:3�?(H�;+!+!:�#����?()�� b57 
U[57�V��9�+457:357����A[��-!��ACG[ "�� �TW®H��(4��U��b579�+4AC��9���-v&"��*��N-8�!9MR,��:�#�%,&�()�d�;+!+!:3#����3()�� �&"#N+4�;:3��A=AC��A) "���;:3�?(
*)�� ��.:?5CR,��*2���;:3A=5C��:�57-2&�(457 ]+4�;+,��:W5=-M&�(!�O²O³�´
¶!·]¸0 "G8 �&"��9$TW®H�O(!��U��O��A7 �#b�.#�-4 "&":3�!�.&"��*���-_�;:�&�5Ch���57��A
 "���;:3�?(L �+4���.�dB���-)��:?�;&"#�:�&"#M+!:�#fU857*!�O�N&"�� "&"R,��*�%^#�:�&�()�� "�d�.¯[+,��:3579���-F&� �T�¦8���;:3�?(L "+����.�d+4�;:3��9���&"��:3 
����-¥R,�b�� "&��;R4A=57 �()��*0R8GL&�(!�2�! "��:�D!5=-!��A7�!*!5=-)B)ã

t &�(!�2�.#� "&O#�%W&�()�V#�+!&�5=9���A� "#�A7�!&�5C#�-
Dt &�(!�2AC��%^&aZ�&"#;Z�:35CB�(F&O+,#� �5C&�5C#�-Q#�%W&�()�NB�#���A�-!#8*)�N5=-0&�()�2 "+4���.��Dt &�(!�NR!:3��-!�?(!57-)B_%m���.&"#�:�Dt &�(!�N&":����2579MR4��A7��-4�.��Dt &�(!�0 �#�A7�)&�5C#�-°*)��-! �5C&�Gkj^%^:3���.&�5C#�-<#�%�-)#[*)�� E�;&_#�:ER,��G�#�-!*<&�()�Q#�+!&�579>��A� "#�A=�)&�5C#�-<�.#� "&_&�(!�;&
:3��+!:��� "��-F&OB�#���Aµ-!#8*)�� ïu?D!��-!*

t &�(!�¥()���):357 �&�57����:�:3#�:gj^&�()�¥*!5©Y,��:���-!�.�QR,��&`x�����-�&�()�$�� "&�579>�;&"��*���-!*¼&":3�)�$*!57 �&���-!�.�� _&"#H&�()�
-!���;:��� "&OB�#���A�-)#8*!�fu?T

×3Ø�u



£ w�w�yX�mÀ$�P¤#��¿�À$}�Á�Á

0

1

2

3

4

5

2 2.5 3 3.5 4 4.5 5
#
C

lu
s
te

rsv

Branching Factor

�W5CB��):��2»Fã���:3��-4�3(!57-!B_�4���.&"#�:b��-4*PÕ'+!&�579>��Ac�'�!9MR,��:\#�%��\A7�! "&"��:3 

0

2

4

6

8

10

0 0.2 0.4 0.6 0.8 1

#
C

lu
s
te

rsv

Imbalance

�W5CB��):��2|8ã�À�:����N1a9MR4��A7��-!�.�N��-!*SÕ'+!&�579���A
�'�!9MR,��:\#�%��rA=�! "&"��:3 

/'A7A4#�%�&�()�'�.¯8+,��:3579���-v&� �*)�� ��.:357Rc��*Q()��:��'x���:��b:3�!-L#�-Q��-0-��\¾��r~¼1�1�9��� � ��;B��.Z�+4�� � 357-)B�9M�4AC&�5C+!:�#;Z
�.�� � "#�:'�! �57-!B���­�+!:�#[�.�� � "#�:3 �T
1a->#��!:�h�:3 "&��.¯[+,��:3579���-F&�x��b�.#�-! �57*)��:r()#fx�&�(!��#�+!&�5=9���A�-8�!9MR,��:�#�%µ��A=�! "&"��:3 �9���G>Rc�'��Yc���.&"��*

R8Gg%^���;&��):��� V#�%�&�()��+!:�#�R4A7��9ø �+4���.��57-!��A7�!*457-)B�R!:?��-!�3(!5=-)BL%m���.&"#�:�D�&":�����579MR4��A7��-!�.��D���-!*X "#�A=�)&�5C#�-
+,#� �5C&�5C#�-�T��]57B��):��� �»FD,|8D4��-!*Ps�*)��9�#�-! "&":?�;&"�N&�(!�;&d&�(!�N#�+!&�579���Aµ-F�!9MR,��:\#�%���A7�! "&"��:3 d57-!�.:����� "�� ��� 
&�()��R!:?��-!�3(!5=-)B0%^���.&"#�:2*!���.:����� "�� Lj^x�5C&�(H�0R4��A7��-!�.��*±&":�����Dµ��-H#�+!&�5=9���A��.#� "&N#�%bq�i8D���-!*X&�(!��B�#���A
#�-P&�()�2%m�;:d:357B�(v&d 357*)�N#�%�&�()�M&":����fu?D,�� d&�()�E579MR4��A7��-!�.�25=-!�.:����� "�� _j^xd5C&�(¥�>R!:3��-!�?(!57-)B>%^���.&"#�:'#�%��8D
��-H#�+!&�5=9���AW�.#� "&N#�%�q��8D]��-!*X&�()��B�#���A�5=-X&�()��9�57*!*!A7�M#�%�&�()��&":����fu?Dµ#�:M�� V&�()�_B�#���A�-)#[*)��9�#fU��� 
&"#>&�(!�N:35CB�(F&d �57*!�V#�%�&�()�N&":����0j^xd5C&�(¥�>R4��A7��-!�.��*$&":3����D���R4:3��-!�3(457-)B�%m���.&"#�:�#�%��8D���-4*g��-¥#�+4&�579���A
�.#� "&O#�%\q���u?T�1�-$-)#L���� "�2*!57*0#�-!�N �57-)B�AC�V-8�!9MRc��:\#�%���A7�4 "&"��:3 O��ACxr��G[ \+,��:�%^#�:39�R,�� "&�T
1a-Q&�()�V-)�.¯8&��.¯[+c��:?579���-F&�x��b%�#[���! �#�-Q&�()�b�.Yc���.&� \#�%�#�+,��:3�;&"#�:r#�:3*)��:357-!B)TW�W5CB��!:��Eq�t���*!��9�#�-[Z

 "&":3�;&"�� O&�(!�;&\��9�+4AC#fG85=-)BM#�+,��:3�;&"#�:d#�:3*)��:357-!BE�����! ��� O��-$57-!�.:����� ��b5=-L&�(!�V#�+!&�579���A,-8�!92R,��:r#�%W��A7�! aZ
&"��:3 �D'��-!*��]57B��):��¼q�t;RÖ �()#ex� L&�(4�;&Q#�+,��:3�;&"#�:0#�:3*!��:357-)Bwjm�! �57-)B°+,��:�%����.&Q#�:3*)��:?57-)B°5=-)%�#�:?9��;&�5C#�-�u
:��� ��4AC&� _57-��H9�#�:��¥ �57B�-!5©h�����-F&E5=9�+!:�#fU���9���-v&�#fU���:L-)#H#�:?*)��:357-)BX�� �&�()�¥ �#�A7�)&�5C#�-¼-)#[*)�$57 _+,#� �5©Z
&�5C#�-)��*�%^�;:�&�(!��:�&"#2&�(!�O:35CB�(F&�57-�&�()�d&":�����T�1�-�&�(!57 ��.¯[+,��:3579���-F&�&�()�d "���;:?�3(L&":����� ��;:3�OR4��A7��-!�.��*�xd5C&�(

×3Ø<w



Ú �x�4Û��)Üã¾�}>ÝL�m¿x�mÁ�Á�}�ÁEÞ3��}�¿x���)Üã¾�}Lß�}�}vÛ�}�À!Ü�À4à<áY}��m¿xv8â

0

2

4

6

8

10

0 0.2 0.4 0.6 0.8 1
#
C

lu
s
te

rsv

Solution Position

�]57B��):��2s8ã��'#���A��]#� �5C&�5C#�-¥��-4*PÕ'+!&�579>��Ac�'�!9MR,��:O#�%��\A7�! "&"��:3 

C
ha

ng
e 

in
 O

pt
im

al
 #

C
lu

st
er

s

20

10

0.8

Solution Position

0
0.0 0.4

Sp
ee

du
p

1.8

1.4

Solution Position
0.0 0.4 0.8

1.0

1.2

1.6

a) Ordering effect on optimal #clusters b) Solution position effect on speedup

�]57B��):���q�t[ãrÕb:3*)��:357-!BM�.Y,���.&� 

�MR!:3��-!�?(!57-)BN%m���.&"#�:\#�%��_��-!*Q��->#�+!&�5=9���A��.#� �&�#�%�q�­8T�ÀO()��*45C+L57->&�()�'+4AC#�&�#[�����):3 �xd()��-L&�()��B�#���A
57 r+,#� �5C&�57#�-)��*0#�-$&�()�N%m�;:dAC��%^&\#�%W��+4�;:�&�57���4A7�;:\+!:�#[�.�� � "#�:�_  d ��)R4 "+����.��T
x�	�y Ç�Åez|{~}]z�� Ê Æ-�9Í�Î�ÅJ�
ÀO()�E��9�+457:357����Aµ��-4*g&�()��#�:3��&�57����A��.#�9�+4�;:35= "#�-! �+!:��� "��-F&"��*X57-g&�(!�M+!:3��U85C#��4 � "���.&�57#�-S5=-!*!57���;&"�M&�(!�;&
��AC&"��:3-4�;&�5CU��N+4�;:3��A=AC��A
 "���;:3�?(g "&":3�;&"��B�57�� O+,��:�%^#�:39�x���A7A
�!-!*)��:O*45©Yc��:3��-v&O�.#�-!*45C&�5C#�-! �D!��-4*0&�(!�;&d+,��:"Z
%^#�:39���-!�.�r&":���-!*4 ]*!#��.¯)57 "&]xd(!57�?(_����-MR,�r�! "��*E&"#V���)&"#�9��;&�57����A=ACGM "��A7���.&W �&":3�;&"��B�5C�� ���-!*M+4�;:3��9���&"��:
 "��&"&�57-!B� \%�#�:�-)��xÁ+!:�#�R4A7��9� �T��d#fx���U���:eD�&�()�V:3�� ��!AC&� r#�%]&�()�� "�N "&��4*!5C�� \�;:��N-)#�&� ��[KL��5C��-F&r%�#�:����)&"#;Z
9��;&�57����A=ACGQ*!��&"��:39�57-!5=-)BM&�(!�2�;+!+!:�#�+4:357�;&"�N "��&O#�%� "&":?�;&"��B�5C�� �TrÕV-)�NA7579�57&��;&�5C#�-$57 r&�(!�;&'57-)%^#�:39��;&�5C#�-
�! "��*¥&"#�B���-)��:3�;&"�M&�()�N%^#�:39M�4A7�� O��-!*$&"#Q�.#�-v&":3#�A�&�()�V�.¯[+,��:3579���-F&� �D! ��!�?(g�� dB�#���A�+,#� �5C&�5C#�-�D[5= O-)#�&
I[-)#exd-g57-$��*)U;��-!�.��T�/'-)#�&�()��:dA=579�5C&��;&�5C#�-$5= r&�(!�;&d "#�9��2#�%]&�(!�2�� � ��!9�+!&�5C#�-! �D) ��4�3(¥�� ����.#�-! "&���-F&
R!:3��-4�3(!57-!B$%^���.&"#�:�D��;:��Q-)#�&2:3����A757 "&�57�_%^#�:_9���-vGH�;+!+�A757���;&�5C#�-! �TQ/' 2�g:��� ��!AC&�D�x��Q-)����*<�¥9���&�()#[*

×3Ø<�



£ w�w�yX�mÀ$�P¤#��¿�À$}�Á�Á

&"#����)&"#�9��;&�5=����A7ACGL ���AC���.&r#�+!&�579���A, "&":3�;&"��B�57�� \%�#�:\:3����A©Z�x�#�:?A7*Q+!:�#�R4AC��9> �B�5CU���-$5=-)%�#�:?9��;&�5C#�-L&�(!�;&O57 
��U;��57A7�;R�AC��T
1a-J:3�� "+,#�-! "�>&"#X&�(!5= 2-)����*
D�x��0��*!*¼�P9����?(!57-)�QAC���;:3-!5=-)Bg�.#�9�+,#�-)��-F&_&"#P&�()�¥²\³µ´
¶!·�¸� "G[ aZ

&"��9$T�²O³�´
¶!·]¸Á9���:�B��� �9>��-vG¼#�%'&�()�¥�;+!+!:�#����?()�� �&"#J+4�;:3��A7AC��Ar "���;:?�3(�*457 ����! � ���*°&�(!�$+!:���U[5C#��! 
 "���.&�5C#�-�T��W�;:3��9���&"��:3 O����-¥Rc�V "��&\&�(4�;&O�.#�-v&":�#�A,&�(!�V&��� "IQ*457 "&":35CR��)&�5C#�-> �&":3�;&"��B�G�D4&�()�VAC#���*0R���A7��-!�ïZ
57-)BV "&":?�;&"��B�5C�� �Dv��-!*_&�(!�\#�:3*)��:357-!B�&"���?(!-!5768�)�� �T]1�-_+��;:�&�57���!A7�;:eD�&�(!�O "&":3�;&"��B�5C�� �&�(4�;&�����-�R,�� "��A7���.&"��*
57-!��A=�!*)��ã

t �b57 �&":35CR4�)&�57#�-Q �&":3�;&"��B�G�� lN�!9��;:O��-4*¥od�;#)D4��:�����*!&�([Zih4:3 "&��t �'�!9MR,��:O#�%]��A=�! "&"��:3 ��©q TNTNT�� +!:�#[�.�� � "#�:? ��t ªµ#���*¥R4��A=��-!��57-)Bh� Õb-
D�Õ'Y��t ��:�#[�.�� � "#�:� ���AC���.&�5C#�-�� ����5CB�(FRc#�:eD!od��-!*)#�9|�t �]��:3�.��-F&��;B��E#�%W �&�����I¥*!57 �&":35CR4�)&"��*Q�)+,#�-0:���68�)�� "&�� t�� TNTNT q�t�t��S�t �'#�-!�;&�5=-)B> "&":3�;&"��B�G�� ������*�Õ'%mªµ5= "&�D!À���5=A�Õ'%mªµ57 "&��t /'-F&�57��5C+4�;&"#�:�G0AC#���*$R���A7��-!��57-)B_&":357B�B���:$� t[TCT  "&����3I  �57�����t Õb:3*)��:357-!B6� �W5©¯[��*
D!ªµ#8����AiD!À'Õ'1��d/Y�
ÀO(!�b�4 "��:\57 r��A7AC#ex���*0&"#�*)��&"��:39>57-)�'&�()�V&`G8+,�� r#�%� "&":3�;&"��B�57�� \&"#�R,�'�! ���*0%�#�:O�EB�5CU���-0+!:3#�R4AC��9$T

��#ex���U���:�D!R,�������! "�V ��!�?($�_*)����57 �5C#�-Q57 r*!5©KQ���!AC&�&"#�9��;I��Vx�5C&�()#��)&� �5CB�-!5©hc����-v&r57-)%^#�:39��;&�5C#�-Q�;R,#��)&
&�()�r "���;:3�?(E �+4���.��DF²\³�´
¶4·�¸Q��A7 "#b(!�� �&�()�����;+��;R457A75C&�Gb#�%49��;I[57-)B���A=AF-)���.�� 3 ��;:�G2 "&":?�;&"��B�GM "��AC���.&�57#�-! �T
�r�� "��*±#�-±&�()���3(!�;:?���.&"��:357 "&�57�� 2#�%\�$ "���;:3�3(° "+4���.��D�²\³�´
¶4·�¸����)&"#�9>�;&�57����A7ACGX�.#�-[h4B��):3�� N5C&� "��AC%�&"#
#�+!&�579>5C���¥+,��:�%^#�:39���-!�.�P#�-��°+4�;:�&�57���!A=�;:>�;+!+4A75=���;&�5C#�-
Tå¦[��9�+4A7�$+!:�#�R4AC��9> >�;:��P%���*k�� L&":?��57-!57-)B
�.¯)��9�+4AC�� �&"#M�N9����3(457-)�OAC���;:3-457-)BV "G[ "&"��9$Dvx�(!57�3(�5=-_&��):3-�AC���;:3-4 �&�()�\#�+!&�579>��A! "&":3�;&"��B�5C�� �&"#2�;+!+4A7G
&"#�+4�;:�&�5=���!A7�;:$��A7�� � "�� 0#�%E "���;:3�?(Ö "+4���.�� �T�/�+!+4ACG[57-)B<9����3(!5=-)�HAC���;:3-!57-!B°&"#�#�+!&�5=9�5C���X "#�%�&�x��;:3�
�;+!+4A=57���;&�5C#�-! Q(!�� QR,����-k+��):3 ��)��*�57-k#�&�()��:¥�;:����� $#�%M:��� "���;:3�?(
TÉ�)#�:g�.¯[��9�+�AC��D�zS57-F&"#�-¹jaq�s�s>i�u
(!�� 0�;+!+4A=5C��*k�¼ �5=9�57A7�;:L&"���3(!-!5=6F�)�X&"#����)&"#�9��;&�5=����A7ACGk �G8-F&�()�� �5C���S+!:�#�R�AC��9_Z` "+,����5©h��gU���:3 �5C#�-4 L#�%
�.#�-! "&":?��57-v&aZ` 3�;&�57 "%m���.&�5C#�-¥��ACB�#�:357&�(!9� �T�od�� "���;:3�3(g57-0#�&�()��:d�;:����� O#�%]�.#�9�+��)&"��:d ���5C��-4�.�N(!�� \G[5C��A7*)��*
 �579>57A7�;:b57*)���� b#�%r���! "&"#�9�5C���;R�AC�_��-vU[5C:�#�-!9���-v&� N�;+4+4A75C��*P&"#g�.#�9�+4�!&"��:N-)��&`x�#�:�I[ Ljm�r(!�;&"&����3(4�;:m÷a����D
�r��ACU���:3&�Drn��,��B��):3�[Dbq�s�s�»F�V¦8&"����-!I857 �&"��D��W57 �(!��:�D�n��
(!��-)B)D�q�s�s�»�u���-!*�&"#J5=-v&"��:3���.&�57U��g(F�49���-[Z
�.#�9�+4�!&"��:Q57-F&"��:�%m���.�� Sjm�!:3��-)IcD'¦[�)I;��U[5C:35 ÷��[D\n§�)#�A7��G�DMq�s�s��8�Vªµ5C��R,��:39>��-
DVq�s�s�|�u?T{ÀO(457 �x�#�:�I@57 
�!-!5=6F�)�V57-$��A=AC#exd5=-)B�R,#�&�($+!:�#�R4A7��9_Z` "+,����5©h��'��-!*¥�;:3�?(!5C&"���.&��):3�.Z` "+,����5©h��V%^���;&��):��� d&"#L57-d
c�)��-!�.�b&�()�
�3(!#�57�.��#�%� "&":3�;&"��B�5C�� W��-!*M57-2�;+!+�ACG85=-)Bd��*!�;+!&�57U��� "#�%^&`xr�;:��r&"���3(!-4576F�!�� µ&"#'+4�;:3��A7A7��A� "���;:3�?(
T�²\³�´
¶!·]¸
��A7 "#S#;Y,��:3 ��S%�:3��9���x�#�:�I°&�(!�;&�����-<+c#�&"��-F&�57��A7A7G±���)&"#�9��;&"�¥R,#�&�(< "&��;&�57�0��-!*¼*)G[-!��9�57�L "#�%�&�x��;:3�
���! "&"#�9>5C���;&�5C#�-
T

À�#�+,��:�%^#�:39�+4�;:3��A7A7��Ac ����;:3�3(
D
²\³�´
¶4·�¸X�.¯[�����)&"�� �&�()�V%�#�A=AC#exd5=-)B� "&"��+4 �ã

q;TdÀd579�57-)B� �%�:�#�9  ���9�+4A7��+!:�#�R4A7��9Ö57-! "&���-4�.�� ��;:������;+!&��):���*�DfU;�;:�G[57-)BO�����?(E �&":3�;&"��B�GN+4�;:3��9���&"��:
5=-!*)��+,��-!*)��-F&�ACG�Tµ1a-L#�:3*)��:�&"#E����68�!5C:�����-L�.Y,���.&�5CU��b ���9�+4A7�� "��&�D8+!:�#�R4A7��9� ��;:��b "��AC���.&"��*L%^:�#�9
��U��;:357��&`G0#�%]*!#�9���57-! \��-!*¥+4�;:3��A7AC��A
�;:?�3(!5C&"���.&��!:��� �T

­8Td�!#�:'�����?(S+!:�#�R4AC��9p57-! "&���-!�.��D
²\³�´
¶4·�¸°���;+!&��):��� �%����;&��!:��� d#�%�&�(!�2+!:�#�R�AC��9p "+����.�2&�(!�;&b�;:��
I[-)#fxd-$&"#>��Y,���.&d&�()�2#�+!&�579���A
�?()#�57�.�N#�%� "&":3�;&"��B�G�T�ÀO()�� "�2%����;&��):3�� O57-!��A7�4*)��ã

×�\�Ù



Ú �x�4Û��)Üã¾�}>ÝL�m¿x�mÁ�Á�}�ÁEÞ3��}�¿x���)Üã¾�}Lß�}�}vÛ�}�À!Ü�À4à<áY}��m¿xv8â

õa·�kml�öO#Æi'lg¹e�gk!ö�Ñ�tm·~��(Q�Q�bÀO()�N�eU���:3�;B��MR4:3��-!�3(457-)B_%^���.&"#�:'#�%]&�()�2 "���;:3�?(¥&":�����T�¶n8Ó#·�i�Ð�Ñ�i^ö n ·�·�tm·]���J������9O�c�Q�VÀO()�L*!5©Y,��:���-!�.��D]#�-°�eU���:3�;B���D�R,��&`x�����-<&�()�>�� �&�579��;&"��*<*!57 aZ
&���-4�.�g&"#°�±B�#���A�-)#[*)�¥��-!*@&�()�g&":3�!�¥*!57 "&���-!�.�g&"#J&�()�g��A7#� "�� "&�B�#���A'-)#[*)��TkÀO(457 �57 
�� �&�579��;&"��*X%^:�#�9ø&�()�� �(!��A7AC#fxÔ "���;:3�3(XR8GP�.#�9�+4�)&�57-)BL&�()��*!5©Y,��:���-!�.�ER,��&`x�����-H&�()�E�� aZ
&�5=9��;&"��*k*457 "&���-!�.�¥&"#<&�()�PB�#���A��;&Q&�()�gR,��B�57-4-!57-)BX#�%b&�()�P ����;:3�3(w��-!*�&�()�P �9>��A7AC�� "&
�� �&�579��;&"��*$*!57 �&���-!�.�b&"#�&�()�bB�#���A,%�#�:O��A7A,AC���;%�-)#8*!�� r#�%µ&�()�V �(!��A=AC#exw "���;:3�?(
D49�57-8�! �&�()�
���.&��4��Aµ*!57 �&���-!�.�V%�:3#�9�&�()�N:�#8#�&O-)#[*)�V&"#�&�()�MAC���;%]-!#8*)��T� p ÒÆkm½�kml�ö�ns�����^(Q�Q�VÀO()�2*)��B�:3���M&"#Lxd(!57�?(¥-)#[*)�� d�;:��E�!-)��U���-!A7G0*457 "&":35CR��)&"��*$��9�#�-)BQ ��)R)Z
&":3���� d57-0&�()�M "���;:3�3(P "+4���.��T� tmkm½ ó t
ö�k)Ñ�i�t�l���7:9��<�Q�VÀO()�QAC��%^&aZ�&"#;Z�:35CB�(F&E+,#� �57&�5C#�-J#�%d&�()�>h�:3 "&E#�+!&�579���A� "#�A7�)&�57#�-J-)#[*)��T
Àd(!57 �57 ��� "&�579��;&"��*>%�:�#�9É&�()�d �(4��A7AC#exk "���;:3�3(LR8G_*!��&"��:39�57-!5=-)Bbxd(!57�?(� ��)R!&":3���d�.#�-v&���5=-! 
-!#8*)�� Oxd5C&�(0&�()�NAC#fx��� �&d�� "&�579>�;&"��*¥*!57 "&���-4�.�� \&"#�&�()�NB�#���A�T�¶n8Ó#·�i�Ð�Ñ�i^ö¥õa·�kml�ö�##i'l#¹e�#k!ö�Ñ�t�·	�W�J(.Ê��Q�bÀO()�r:3�;&�5C#b#�%,-)#8*!�� ��.¯[+4��-!*!��*_Rc��&�x�����-�&�()�\���):"Z
:3��-v&d��-4*$+!:���U[5C#��! r1a�O/2}M5C&"��:3�;&�5C#�-4 �T

�!���;&��):��� M%�:�#�9¨&�(!��-)#�-[Z�B�#���A�5C&"��:?�;&�5C#�-! V:���+4:��� "��-F&N�;&"&":35CR4�)&"�� b%^#�:N&�()��&"�� �&2���� "��D���-4*H&�()�
 �&":3�;&"��B�G2&�(!�;&W:��� 3�!AC&� µ5=-2&�()��R,�� "&µ+,��:�%^#�:39���-4�.�'jm �()#�:3&"�� "&W:3�!-N&�5=9��fu
:3��+!:��� "��-F&� ]&�()���.#�:3:����.&
��A=�� � �5©h����;&�57#�-$#�%�&�(!�N+!:�#�R4A7��9�5=-! "&���-!�.�N%^#�:d�_B�5CU���-P "&":3�;&"��B�G¥�?()#�57�.��T

�8Td��:�#�R4AC��9å�;&"&":35CR4�)&"�� ��;:����.#�9MR457-)��*2xd5C&�(V&�(!���.#�:�:��� "+,#�-!*457-)B\��A7�� � "�� ���-!*2�;:3��%���*M�� µ&":?��57-!57-)B
�.¯)��9�+4A7�� M&"#±�X9����?(!57-)�0AC���;:3-457-)BP �G8 "&"��9¥T±®H�$�! "�g���)T �¼j��b�!57-4A7��-
Drq�s�s���uE&"#H57-!*!�!�.�0�
*!����57 �5C#�-P&":����_%�:3#�9p&�()�E+!:��.Z`��A=�� � �5©h4��*P���� "�� �TN/Ô:?�!AC�2R��� "�E5= dB���-)��:?�;&"��*X%�#�:b�����3(H�.#�-4�.��+!&
&"#QR,�MAC���;:?-)��*
D��.#�:3:��� "+,#�-!*!57-!B�&"#>�����3(X#�%�&�(!�M "&":3�;&"��B�GS*)����57 �57#�-! OA757 �&"��*g�;R,#eU��E&�(!�;&b-)����*
&"#>Rc�N9>��*)��T

�)TdÀ�#0 "#�ACU��M�Q-)��x +!:�#�R4AC��9¥Dc²\³�´
¶4·�¸J+c��:3%�#�:39> d�> 3(!��A7AC#fx  "���;:3�?(S&�():�#��)B�(g&�()�M "+����.�E�!-F&�57A
:3#��)B�(!ACG�­;t�t[D t�t�t�-)#[*)�� ��;:����.¯[+4��-!*!��*
TW1�%��MB�#���A,57 �-)#�&�%^#��!-!*>*4�):357-)BV&�(!�' �(4��A7AC#ex� "���;:3�?(
D
&�(!�$%����;&��):3�� _#�%�&�()�0&":����¥�;:3�¥����A7���!A7�;&"��*��;&�&�(!5= M+,#�57-F&���-!*¼�! "��*¼&"#±57-4*)�.¯°�;+!+!:3#�+!:357�;&"�
:?�!AC�� r%^:�#�9�&�()�E�r�)T ��*!�;&��;R4�� "��T

�8TdÀd()�NAC���;:3-)��*¥:3�!AC�� r:����.#�9>9���-!*¥ "&":?�;&"��B�G¥�3()#�57�.�� dB�5CU���-$&�()�2%����;&��):3�� \#�%W&�()�2-)��xÖ+4:�#�R4AC��9
 �+4���.��T�²\³µ´
¶!·�¸X&�(!��-¥57-!5C&�5=�;&"�� ��_+��;:3��A7AC��A, "���;:3�?($%^:�#�9�&�()�b:�#8#�&\#�%�&�(!�N "+4���.��D!��9�+�AC#eG[57-)B
&�(!�M "��AC���.&"��*P "&":3�;&"��B�5C�� �TO�)#�:'9>��-vG$�;+!+4A=57���;&�5C#�-! �D)&�(!�257-!5C&�5=��A,�.¯8+4��-4 �5C#�-$&��;I��� �#�-!ACG$��%^��x
 ����.#�-!*! d��-4*$*)#F�� d-)#�&OB�:����;&�ACG$��Y,���.&d&�()�V:?�!-v&�5=9��b#�%]&�(!�2 "���;:3�?(g��ACB�#�:357&�(!9$T

ÀO(!�E*)�� 3�.:35CR,��*P ���&'#�%�%����;&��!:��� V��-!*S&�()�_��9�#��!-F&'#�%�&�579��E&"#¥ "+,��-!*P#�-P&�(!�_5=-!5C&�57��AW²\³�´
¶!·]¸
5C&"��:3�;&�57#�-P�;:��E�3()#� ���-PR��� "��*g#�-P#��):'�.¯8+,��:35=9���-v&���A�*!�;&��L&"#LG[5C��A7*$&�(!�E9�#� �&�()��AC+4%^�!Aµ57-)%^#�:39��;&�5C#�-
57-0&�()�N 3()#�:�&"�� "&\&�579���T�¦8���;:3�?(!57-)B_��-)#��)B�(g5C&"��:3�;&�5C#�-! r#�%]&�()�N+4:�#�R4AC��9� "+4���.�M�!-v&�5=A,­;t�t[D t�t�tQ-)#[*)�� 
�;:��PB���-)��:3�;&"��*�&��;I��� 0AC�� � �&�(4��- q�t< "���.#�-!*! >#�-�&�(!�g+!:�#�R�AC��9 *)#�9���5=-! �x��g&"�� "&"��*�T{¦8+,��-!*!57-!B
AC�� � �&�579��$&�(!��-�&�(457 �9���G¼G[5C��A7*<��:�:�#�-!��#��! �57-)%^#�:39��;&�57#�-¼Rc�������4 "�$%����;&��!:��� �#�%'&�()�¥&":����P*)#±-)#�&
 "&��;R45=A75C���$�!-F&�57Ar "��U���:3��AOAC��U���A= �*)#ex�-�57-¼&�()�$&":�����Tk¦8���;:?�3(!57-!B±��*!*!5C&�5C#�-4��A�57&"��:3�;&�5C#�-! �57-¼B���-!��:3��A
*)#8�� V-)#�&N �5CB�-45©h�����-F&�ACGg579�+4:�#eU���&�()��68�!��A757&`G¥#�%r57-)%^#�:39��;&�5C#�-X��-!*X&�(!��&�579���:���68�!5C:���9���-v&� 'B�:�#fx
�.¯[+c#�-!��-v&�57��A=ACG�T@1a9�+!:�#fU���*��;+!+!:3#����3()�� Q9���G@5=-!��A7�!*)�Q+,��:�%^#�:39�57-)BX&�()�P57-!5C&�57��A\ ����;:3�3(k�!-v&�5=A\&�()�
 "&��;R45=A75C&`G$#�%�&�()�� "+4���.��:������?()�� N�Q+!:��� 3�.:35CR,��*gAC��U���A�D
#�:V+c��:?5C#8*457����A7ACG0�)+
*!�;&�57-)BL&�()�>���)T �Q�3()#�5=�.�� 
��-!*¥��*;÷"�! �&�57-)B_&�()�V+4�;:3��A=AC��A
 "���;:3�?(g�;+!+!:3#����3()�� �*)G8-4��9�57����A7ACGL*!�):357-!BM�.¯[�����)&�5C#�-
T

×�\�×



£ w�w�yX�mÀ$�P¤#��¿�À$}�Á�Á

�'��U[57�;&�5C#�-g®�5C&�(457-0��:�#�R4A7��9� �'��U[57�;&�5C#�-¥����&�x�����-X��:3#�R4AC��9� 

��#�9>��57- ¦8&��;& ��% ����:�:�#�: 1�9MR ��R!% ��% ����:�:�#�: 1�9MR ��R!%

q���+4�)����AC� ¦8&�*g����U t[T t�t�t q;Tì»f�v| t[T t�t)q ­8T |���s t[T t�t�­ ­8T ��»�» t[T t�t�| �)T |�|�s
/�UFB>º���A7�)� q;T �;t�s �8T t���s t[T ­�|>i i8T s���| q;T �;t�s �8T t���s t[T ­�|>i i8T s���|

odzS� ¦8&�*g����U t[T t��;t s8T ���[q t[T t�t)q t[T t�t�­ t[T ­;t�� �v�8T ��t�t t[T t�t�­ t[T7q���|
/�UFB>º���A7�)� ­8T�i��v� q�q;T ­>i�� t[T7q.�v| q;T7q�t�� ­8T�i��v� q�q;T ­>i�� t[T7q.�v| q;T7q�t��

À]�;R4AC��q;ã���:�#�R4AC��9��)���;&��!:��2º���A7�!�2�'��U857�;&�57#�-! 

�]��:�%^#�:39�57-!B2��->57-45C&�57��A[ �(!��A7A7#exk ����;:3�3(Q(!�� ���A= "#NR,����-> �(!#exd-�&"#MR,�O�.Yc���.&�57U��'57-�#�&�()��:�+��;:3��A7AC��A
 "���;:3�?(0:��� "���;:3�?(
T��)#�:\�.¯)��9�+4A7��D!¦)�)&"&�-)��:Vjaq�s�s�»�u�+,��:�%�#�:?9� �+��;:3��A7AC��Ac "���;:3�?(0#�%�&�()�'h4:3 "&�%���xÁ1a�O/2}
5C&"��:3�;&�57#�-! �&`xd57�.�V*!�!:357-)BN+��;:3��A7AC��A� "���;:3�3(g57->#�:?*)��:r&"#_*!��&"��:39�57-)��&�()�V-F�492R,��:�#�%�57-!*45CU85=*!�!��A8&��� "I[ 
&�(!�;&_ �()#��!A=*±R,�L*!5= "&":35CR4�!&"��*X&"#P�����?(¼+!:�#[�.�� � "#�:�TH��#F#�IJ��&E��AiT¼jaq�s�s���uE��A7 "#P+c��:3%�#�:39 ��-¼57-!5C&�57��A
 �(!��A=AC#ex� "���;:3�?(�57-<#�:3*)��:_&"#H#�R!&���57-¼9�#�:3�0�������!:3�;&"�¥#�+,��:3�;&"#�:�#�:3*)��:?57-)BX57-)%^#�:39��;&�5C#�-°&"#±�! "�057-
:���#�:3*!��:357-)BV&�()�' "���;:3�?(L "+����.��T�1�-������3(0���� "��D[&�()����9�#��!-v&�#�%
&�579��O:3��6F�!57:���*�&"#2+,��:�%^#�:39Ô&�(!�d�.¯[&":3�
57-!57&�57��A, "���;:3�3(P57 \9�57-4579���AcG���&OB�:����;&�ACG$579�+!:�#eU��� O&�()�N+,��:�%^#�:39���-!�.�b#�%W&�()�V#eU���:?��A7Aµ "���;:?�3(¥&��� �I�T

ÀO(!�g "��AC���.&"��*�%����;&��):3�� >�����?(k*)��9�#�-! "&":3�;&"�g�° �5CB�-!5Ch�����-v&�5=-d
��)��-!�.�0#�-�&�()�¥#�+!&�579>��AO "���;:3�?(
 "&":3�;&"��B�G�TE/�A7&�()#��)B�(S%����;&��!:��_U���A7�!�� '����-H�?(!��-)B���*):3��9>�;&�57����A7ACG¥%^:�#�9ø#�-)�E+!:�#�R4A7��9p&"#$&�()��-)�.¯[&�D
�����3(E%^���;&��):���:���9���57-4 �%m��5C:3ACGV "&��;R4A7��R,��&`x�����-_AC��U���A7 �#�%)&�()�� 3��9���&":�����T�/' W�O:��� ��4AC&�D��.#�9�+4�)&�57-)B�&�()�
U;��A7�)�� �#�%
&�()�� "�'%����;&��):3�� ��;&r�MA7#exwAC��U���A�5=-�&�()��&":�����+4:�#eU[57*)�� ��NB�#8#8*Q57-!*457���;&�5C#�-�#�%
&�(!�� "&":3�4�.&��):��
#�%W&�()�N��-F&�5C:��N&":3����T�ÀO(!�h�"����U[57�;&�5C#�-P®w5C&�(!57-$��:�#�R4AC��9� W�_��-v&":357�� d57-$À]�;R4AC�>q2 �()#ex &�()�2 "&���-4*!�;:3*
*)��U[57�;&�5C#�-<#�%O�����?(�%����;&��!:��0U���A7�!�>#eU���:L��A7Ar "���;:3�3(¼&":3���0A7��U���A7 �THÀO()�Q:��� ��!A7&� M�;:��$�eU���:3�;B���*@#fU���:
s�|L+!:�#�R4A7��9p57-! �&���-!�.�� b57-g&�(!�2h4%^&"����-S+4�)����AC�E*)#�9���57- , ��-!*X­;tQ+!:�#�R4AC��9ø57-! �&���-!�.�� �5=-g&�()�E:�#�R,#�&
�;:39�9�#�&�5C#�->+4A7��-!-!5=-)BN*)#�9���57-�T]��#�&�(Q#�%
&�()�� "��&"�� "&�*!#�9���57-! ��;:���*)�� 3�.:35CR,��*�57-�&�(!��-)�.¯[&� ����.&�5C#�-
T
ÀO()�MAC#ex U���A7�!�� O57-$&�()�� ��2�.#�A7�!9�-4 O57-!*!5=���;&"�V&�(!�;&d&�()�2%����;&��):3�� d+!:3#eU[57*)�N��B�#8#[*g57-!*457���;&"#�:\#�%�&�()�
 "&":3�4�.&��):��d#�%
&�(!�d+!:�#�R�AC��9Ï "+4���.�b�;&r��A7A4AC��U���A= �57->&�()�d&":�����T�1�-L�.#�-v&":3�� �&�D8&�(!���"�'��U85=�;&�5C#�-0����&�x�����-
��:3#�R4AC��9� ��2&��;R4AC�'��-v&":?5C�� � 3()#exw&�()�b "&���-!*!�;:?*L*)��U[57�;&�5C#�-L#�%�&�()�b��U���:?�;B��V%����;&��):3��U;��A7�)�_jm��U���:3�;B���*
#eU���:L��A7ArAC��U���A7 _57-°�����3(�&":����fuM#fU���:>��A7A�+!:�#�R4A7��9  "+����.�� �TJÀO()�0A7�;:�B���:�U;��A7�)�� _57-°&�()�� "�$�.#�A7�49�-! 
57-!*457���;&"�b&�(!�;&O&�()�N%^���;&��):��� �����-$�.Y,���.&�5CU���ACG¥*!57 �&�57-)B��!57 3(�R,��&`x�����-g*!5CYc��:���-F&\+!:�#�R�AC��9� "+4���.�� �T

²O³�´
¶!·]¸S5= �xd:35C&"&"��-057-$����-!*057 r���):�:���-F&�ACG>579�+4AC��9���-F&"��*>#�-$��-0-��\¾��r~�­8D)#�-0ªµ5=-F�[¯Lx�#�:�IFZ
 "&��;&�5C#�-4 L�! 357-)BX&�()�P�W�;:3��A=AC��AOºb5C:�&��!��AdzP���?(!57-)�°jm��º'zHu>�.#�9�9M�4-!57���;&�5C#�-k "#�%�&�x��;:3��DO#�-��°�'~r�
/'AC+4(!�P�! �57-)BP��-<5=9�+4AC��9���-F&��;&�5C#�-°#�%d�]#� �5©¯J&�(!:�����*! �D�#�-<®w57-!*)#fxd M�'À�:3�!-!-457-)Bgy��eU��S&�():3����*! 
��-!*$�r57ACI_&�():3����*! �D[��-!*L�� ��E*!57 "&":357R4�)&"��*>yv��U;�M "G[ "&"��9��! �5=-)B2odzP1ïTF®H�V�;:��b��A7 "#E���):�:���-F&�ACG�57-FU��� aZ
&�5CB��;&�57-!Bb9�����-! ]#�%�*)G[-!��9�57����A=ACGV "xd5C&��?(!57-)B�Rc��&�x�����-� �&":3�;&"��B�5C�� �*!�!:357-)BO�.¯[�����)&�5C#�-��� W&�(!��+4:�#�R4AC��9
 "&":3�4�.&��):��V#�:O��-FU857:�#�-!9���-F&O�3(!��-!B��� �T

 �¡�¢¤£O¥�¦�§¤¨ª©�«W¬�­2¥�®�¦-¯<°±¦�¥�¥�²q³<´Oµ�µ¶©�¥·³Q¬�¨�¸O©¹¥�ºk»¹²O®�¦¼«W²O½�¥¶®¾§�¥¶¬�¥+²<¨2¦�»¹²O½�©¹´�¿Q¥�¿[¿Q´O¥U¦�¨&¦�£O¥K«Wºª¨�´O²N¦¾¨2°À¦�»¹ºª¥U¬�¥�ÁN´<»¹¬�¥�¿¦�¨�­2¥�²O¥Â¬¼«W¦�¥�¦�£O»¹®¾¿O«�¦¼«+°Ã¨W¬¾¦�£<¥�®"¥�³<¬�¨2¸O©¹¥�ºª®�¡
×�\eò



Ú �x�4Û��)Üã¾�}>ÝL�m¿x�mÁ�Á�}�ÁEÞ3��}�¿x���)Üã¾�}Lß�}�}vÛ�}�À!Ü�À4à<áY}��m¿xv8â

ÄW	 z$Å�È\Å$Ïv�Â�kÅ 
 Î�Ð
ÄY}XÅmÍ;��ÄªÎ�Í
1a-±&�(!57 2 "���.&�5C#�-±x��>x�57A7AW+!:��� ���-v&N�.¯[+,��:3579���-F&���A�:3�� ��!AC&� V&�(4�;&M�.#�9�+4�;:3�>&�()��+,��:�%^#�:39���-4�.��#�%r#��):
��*!�;+!&�57U��E+��;:3��A7AC��AW "���;:3�?(± "&":3�;&"��B�GSxd5C&�(S�����?(Xh!¯[��*H "&":3�;&"��B�GX�! "��*X�.¯)��A7�! �5CU���A7G¥%�#�:V��A7AW+4:�#�R4AC��9
57-! �&���-!�.�� �T�1a-$+4�;:�&�57���4A7�;:�D[x��2xd57A7A�U���:35C%^GL&�(!�N%�#�A=AC#exd5=-)B�(vG8+,#�&�()�� "�� O57-0&�(457 \ "���.&�5C#�-
ã

t ²O³�´
¶!·]¸�_  b��*!�;+!&�5CU��_ "���;:3�?(X&"���3(!-4576F�!�� �����-XR,�M�4 "��*g&"#$���?(!5C��U��� "+,����*!�)+S#eU���:N�QU;�;:35C��&`G
#�%��;+!+�A757���;&�5C#�-! �D[��-4*$����-g*)��9�#�-4 "&":3�;&"�2579�+!:�#eU���*0:3�� ��!AC&� \#fU���:��! 357-)B��_h!¯[��*$ "&":3�;&"��B�G$%^#�:
��A=A
+!:�#�R4A7��9�5=-! "&���-!�.�� �Tt Àd()�E��*4�;+!&�5CU��� "���;:3�?(H&"���3(!-4576F�!�E����-X��9�+�AC#eG¥&":?��57-!57-)BL�.¯[��9�+4AC�� '%�:3#�9¬9M�!A7&�5C+4AC�2�;+4+4A757����Z
&�57#�-! �&"#J5=9�+!:�#fU��¥#eU���:3��A=AO+,��:�%^#�:39���-!�.��Tk®H�gxd57A=A�*!��9�#�-! "&":3�;&"�g&�(!57 ��! 357-)BH&"�� "&�57-!BJ��-!*
&":?��57-!57-)B_�.¯)��9�+4AC�� d�.#�92R45=-)��*0%�:3#�9�&`x�#L�;+!+�A757���;&�5C#�-$*)#�9>��57-! �Tt Àd()�¥AC���;:3-!5=-)BH�.#�9�+,#�-)��-v&�#�%2²O³�´
¶!·]¸Á57 ��;R4AC�$&"#° �5CB�-!5©hc����-v&�ACGJ#��)&"+,��:�%�#�:?9 ��-vG<#�%b&�()�
&"�� �&"��*¼h!¯[��*< �&":3�;&"��B�5C�� �57-<&"��:39� E#�%�+!:���*!57�.&�5=-)Bg&�()�0R,�� "&_ "&":3�;&"��B�G<%�#�:��SB�5CU���-¼+4:�#�R4AC��9
5=-! "&���-!�.��Tt 1a-X��*!*!5C&�57#�-g&"#0�.Y,���.&�5CU���ACGP9>�;I857-!BL#�-)�� "&":?�;&"��B�GS�?()#�57�.�_%�#�:V�0-)��x¹+!:�#�R�AC��9$D�²\³�´
¶!·]¸¼57 
9�#� "&��.Yc���.&�57U��g#�%b��A7A�&"�� "&"��*��;+!+4:�#����3()�� >�;&�9��;I85=-)BH��A7A\ "&":3�;&"��B�G�*)����57 35C#�-! E%�#�:L�XB�5CU���-
+4:�#�R4AC��9�57-4 "&���-!�.��Tt /ÉU��;:?5C��&`GP#�%�AC���;:3-457-)B>&"���?(!-!5768�)�� b����-XR,�E�4 "��*g&"#¥�� 3 �57 "&b57-S "&":3�;&"��B�GX "��AC���.&�5C#�-H��-!*S#;Y,��:
 �+c����*4�)+>#fU���:d "��:357��Ac "���;:3�?(
D[&�()#��)B�(Q+,��:�%^#�:39���-!�.��xd57A7A4U��;:�G>%�:�#�9è#�-)�VAC���;:3-457-)BN&"���?(!-!5768�)�
&"#L��-)#�&�()��:�T

Æ qiÍÏÎ)n8Ð�ÑÔhöt p kmi'l�Ð
Õb-)��#�%!#��):W&"�� "&�*)#�9>��57-! ]57 ]&�()��x���A7A©Z�I[-)#fxd-Nh�%�&"����-_+4�!����AC��+!:3#�R4AC��9$T]ÀO(!57 �+!:�#�R4A7��9å�.#�-! �5= "&� ]#�%��
��ÇP�dB�:?57*N�.#�-F&���57-!57-)B�&�57AC�� �-8�!9MR,��:���*N#�-)��&"#Oh4%^&"����-
D���-!*M�d �57-!B�AC����9�+!&�GV&�57AC��+,#� �57&�5C#�-N����A7AC��*2&�()�È êÊÉ��ÀË'&�57AC��T�/ &�57AC�b����-$R,�'9�#fU���*g57-F&"#_&�()�bR4A7��-)I>+c#� 35C&�5C#�-L%�:�#�9���-$��*;÷"���.��-F&O+,#� �5C&�5C#�-�DF:��� 3�!AC&�57-)B
57-X&�()��%^#��):V#�+,��:3�;&"#�:3 2�)+�D�*)#fxd-
D�AC��%^&�Dµ��-!*X:357B�(v&�T>�b5CU���-±&�()��57-!5C&�5=��A���-!*XB�#���A��.#�-[h4B��):3�;&�57#�-! �D
&�()�M+!:�#�R4AC��9½57 O&"#>h�-!*P�> "��68�)��-!�.�E#�%�9�#eU��� '&"#Q:������3(P&�()�EB�#���AiTd/Ô ���9�+4AC�NB�#���AW�.#�-[h4B��!:3�;&�5C#�-
57 O 3()#exd-g57-¥�W5CB��):���q�q;TrÀO()�NzS��-!(!�;&"&���-S�b57 "&���-!�.�M�!�!-!�.&�5C#�-g+!:�#fU857*!�� \��-g��*!9�5= � �5CR4A7�'()���!:357 "&�57�
%^#�:�&�(!5= �+!:�#�R�AC��9$Dv��-!*>x��b�! "�d&�()�Eq�t�tM+!:�#�R�AC��9Ï57-! �&���-!�.�� �+4:�#eU[57*)��*�5=->lV#�:�%N_  �&"�� "&r*!�;&��Ljaq�s�s[qeu?TI

Õb�!:r ����.#�-!*¥�;+!+4A=57���;&�5C#�-0*)#�9���57-$5= �&�(!�V:�#�R,#�&r�;:?9ä9�#�&�5C#�-0+4A=��-!-!57-)BM+!:�#�R4A7��9$T�Àµ:3��*45C&�5C#�-!��A
9�#�&�5C#�-N+4A7��-!-!5=-)B�9���&�()#8*4 ��;:���U���:�GV�.#� "&�A7G'x�()��-V�;+!+4A757��*b&"#d�\:�#�R,#�&��;:39$D�R,�������! "�������?(\÷"#�57-F&�(!�� 
��-g5=-[h�-!5C&"�b-8�!92R,��:O#�%���-)B�A7�� O&"#�xd(457�3(¥57&O����-g9�#fU��M%^:�#�9ä��B�57U���-g�.#�-[h4B��!:3�;&�5C#�-
D4��-4*$R,�������! "�
�.#�A7A75= �5C#�-��?()����I[57-)B@9E�! "&0R,�S+c��:3%�#�:39���*�%^#�:0�����3(Ö�;:39  ���B�9���-v&�T���:3��5CB<+!:�#fU85=*)�� 0�<*!��&���57AC��*
*)�� ��.:?5C+!&�5C#�-°#�%d&�()�$����A7���4A7�;&�5C#�-! _-)���.�� � 3�;:�GJ&"#H*)��&"��:39>57-)�Q&�()�0+c#� 35C&�5C#�-°#�%d&�()�0��-!*<�.Y,���.&"#�:>57-
&�()�>�;��x�#�:�I[ "+4���.��B�5CU���-H&�(!�����):�:���-F&�÷a#�5=-v&N��-)B�A7�� >jaq�s�|�s�u?T>�)#�:M#��):V�.¯8+,��:35=9���-v&� �D�x����4 "��&�()�
+4�;:3��9���&"��:3 $*)�.h�-)��*�%^#�:$&�()�H���!9>�¼�>i;t¼:3#�Rc#�&$�;:39�x�5C&�(k 35©¯k*)��B�:����� ¥#�%2%^:�����*)#�9  �()#fxd-w57-
�W5CB��):��°q�­8T�ÀO(!�g �5C���g��-4*@A7��G�#��!&>#�%b&�()�g:3#F#�9û57 �&�()�g 3��9��¥%^#�:>�����3(�#�%b#��):�&"�� �&>+!:�#�R�AC��9� �D
R4�)&\x��NU;�;:�GQ&�()�257-!57&�57��A,��-!*$B�#���Aµ�;:?9p�.#�-[h4B��!:3�;&�5C#�-! \&"#>B���-)��:3�;&"�E­;t�+!:�#�R4AC��9�5=-! "&���-!�.�� �T�ÀO()�Ì�¡�Í�¥�½�«2´O®"¥·¨W°À¦�»�ºª¥�½¶¨�²O®�¦"¬¼«W»¹²�¦�®�Î<§¤¥·¥�®�¦�»¹ºY«W¦�¥�¿Ï¦�£O¥�®"¥¶¬�»�«W©c¬�´O²X¦�»�ºª¥U°±¨2¬¾¦�£O¥U¦�§¤¨ª©�«W¬�­2¥�®�¦�¯<°±¦�¥�¥¶²[³O´<µ�µ�©¹¥·³<¬�¨�¸<©¹¥�º»¹²O®�¦¼«W²O½�¥�®·´<®"»�²<­Ð¦�£O¥�²Q´<º�¸>¥¶¬-¨2°Ñ¬�¥�ÁN´<»¹¬�¥�¿S²O¨�¿Q¥&¥¶ÒQ³�«W²O®"»¹¨�²<®�°Ã¨2¬·¦�£<¥�®"¥ª³<¬�¨2¸O©¹¥�ºª®�³O´<¸O©¹»¹®"£O¥�¿�»¹²$Ó�¨2¬"°¶Ô ®K³�«W³>¥¶¬«2²O¿X¦�£<¥Uºª¥�«2²Ï²O¨�¿Q¥�¥¶ÒQ³�«2²<®"»¹¨�²Ï¦�»¹ºª¥�«�Õ�¥Â¬¼«2­�¥�¿Ð¨�Õ�¥¶¬ ¦�£O¥U²<¥¶Ò�¦Ñ¯�Õ�¥-©Ö«�¬�­�¥�®�¦�³<¬�¨2¸O©¹¥�ºG»¹²O®�¦¼«W²O½�¥¶®�¡

×�\�ü



£ w�w�yX�mÀ$�P¤#��¿�À$}�Á�Á

1 2 3

4 5 6 7

8 9 10 11

12 13 14 15

�W5CB��):3��q�q;ã��W5C%�&"����-g+4�)����AC�V+4:�#�R4AC��9�57-! �&���-!�.�

�W5CB��!:���q�­8ã�oO#�R,#�&d�;:?9ä9�#�&�5C#�-$+�A7��-!-!57-!BM+!:3#�R4AC��9�57-! "&���-4�.�

:�#�R,#�&��;:39É+4�;&�(�+4A7��-4-!57-)B'+!:�#�R4A7��9Ô57 W+4�;:�&�57���4A7�;:3ACG2*45©KL���!AC&WR,�������! "�O�.#�-4 �57*)��:35=-)Bb��U���:�G_+c#� 3 �5CR4AC�
�;:39ø9�#eU���9���-v&V:��� 3�!AC&� d5=-P�Q "���;:3�?(S �+4���.�Mx�5C&�(g��-X57-[hc-!5C&"�VR!:3��-4�3(!57-!B>%m���.&"#�:�T�®H�_��-!�.#[*)�E#�-)�
+,#� � �5CR�AC��9�#fU��N �5C���b%^#�:\�����3(E÷"#�57-F&�D8:3�� ��!AC&�57-!BE57-Q�_R!:3��-4�3(!57-!B2%m���.&"#�:O#�%Ui8T�Àd()�b:��� "#�A7�)&�57#�-L#�%�&�()�
9�#fU��� '����-gR,�2*)��&"��:39�5=-)��*$R8GQ&�(!�M�! "��:eD4��-!*¥%^#�:d&�(!�� "�2�.¯[+,��:3579���-F&� \x��M�3(!#F#� "�E��:��� �#�A7�)&�5C#�-$#�%
qN*)��B�:3����T
Õb�!:�&�(!5C:3*<&"�� "&>*!#�9���57-��! "�� �&�()�¥�;:�&�5©h���5=��A� ����;:3�3(k "+4���.�g57-<xd(457�3(¼+4�;:?��9���&"��:3 �57-4��A7�!*!57-!B

R!:3��-4�3(!57-!B\%^���.&"#�:�D�&":3����579MR4��A7��-!�.��D; "#�A7�!&�5C#�-N�.#� "&�D�()���):?57 "&�57�W��:�:3#�:�D���-4*2AC��%^&aZ�&"#;Z�:35CB�(F&µB�#���AF+,#� �5C&�5C#�-
����-$R,�b "+,����5©h4��*QRFGL&�()�N�! "��:eT]®H�2B���-)��:3�;&"�M­;t_+!:3#�R4AC��9�57-! "&���-!�.�� r%^#�:O�! "�V57-Q&�()�V�.¯[+,��:3579���-F&� �T

�)#�:�#��):W%�#��):3&�(M&"�� �&�*)#�9���57-
D�x��\57-F&"��B�:3�;&"�\#��):�#ex�->��Z�R4�� "��*EU���:3 �57#�-_#�%4&�()�d¦[�'ªµ�H-)#�-4A757-)���;:
+4A7��-4-)��:Njm���;:3:���&"&'n{®H��A7*�Dµq�s�s�­�u\57-F&"#L²\³µ´
¶!·�¸�T�Àµ#��.#�-)%^#�:39�x�5C&�(0&�()�M²\³µ´
¶!·�¸H�;:?�3(!5C&"���.&��!:���D
&�()�$57-F&"��B�:3�;&"��*¼+4A7��-4-)��:E�!&�57A75C���� M1��d/N}g "���;:?�3(�57-! �&"����*°#�%�&�()�$���� "&aZ`�W5C:3 "&� "���;:3�?(�9���&�()#[*¼��9_Z
+4AC#fG���*XRFGH¦[�'ªµ�]T
~����3(±+4A7��-S:���+4��5C:V "&"��+�j�hcA7A757-)BL��-X#�+c��-H�.#�-4*!5C&�5C#�-S#�:N(!��-!*4A757-)B>�0&�(!:����;&?u'57 
&":����;&"��*��� W�b "��+4�;:?�;&"�O-)#8*!��57-M&�()�\ "���;:3�?(� "+4���.�r&"#bR,���.¯[+4AC#�:���*�T�®H�\�.#�9�+4�!&"��&�(!�r�.#� �&�#�%4�'+4A7��-
 "#�A7�!&�5C#�-X�� b&�()��-F�!9MR,��:b#�%�#�+,��:3�;&�5C#�-! b��-!*H�.#�-4 "&":3��57-F&� V57-S&�()�_+4A7��-
D
��-!*S&�()��*!5= "&���-!�.�_&"#$&�()�
B�#���A]57 \�� "&�579>�;&"��*g�! �5=-)B_&�()�2-8�!92R,��:O#�%W:���9>��57-!57-)B$
��exd �T�®H�M "��A7���.&�­;t�+!:3#�R4AC��9ä57-4 "&���-!�.�� \%^#�:
#��):]�.¯8+,��:35=9���-v&� µ%�:3#�9Ö&�()��R4AC#[��I[ aZ�x�#�:?A7*
D;Àµ#fx���:3 ]#�%!�'��-)#�5iD���-!*M9�#�-)I���GFZ`��-!*[Z�R4��-!��-4�� �+�A7��-!-!57-!B
*)#�9���5=-! �T

À�#M�.:����;&"�'&"�� "&����� "�� �D8x���:3�!-������?(L+4:�#�R4AC��9Ô57-4 "&���-!�.�d9E�!AC&�5C+�AC�r&�579��� �DF#�-!�.�d%^#�:������?(L+��;:3��A7AC��A
 "���;:3�?(g "&":?�;&"��B�G¥57-$57 "#�A7�;&�57#�-
T�ÀO()�N "���;:3�?(g "&":?�;&"��B�G$&�(!�;&O+!:�#[*!�!�.�� r&�(!�NR,�� "&O "+,����*!�)+$57 O�.#�-4 �57*[Z
��:���*°&"#PR,�L&�()�e�"�.#�:3:����.&��X��A7�� � �5©hc���;&�5C#�-±#�%O&�(!�Q�.#�:�:3�� "+,#�-!*!57-)B¥ ����;:3�3(<&":����Q%�#�:����)T �g&"#HAC���;:3-
T
À��� "&����� "�� r�;:���:3�!-�#�-×i��E+!:�#[�.�� � "#�:3 �#�%���->-��r¾'�r~�­N��-!*>#�-Q|2*!57 "&":357R4�)&"��*Ex�#�:3I8 "&��;&�57#�-! ��4 �57-)B

×�\�Ø



Ú �x�4Û��)Üã¾�}>ÝL�m¿x�mÁ�Á�}�ÁEÞ3��}�¿x���)Üã¾�}Lß�}�}vÛ�}�À!Ü�À4à<áY}��m¿xv8â

/d+!+4:�#����3( q��;���!����AC� �W57A©Z3q��;� odzS� �W57A©Z`o�zP�
lN�!9��;:O��-!*god�;# ��­8T t�­ i��8T |�s i��8T7q�t ��»FT ��i
��:3���;&�([Zih4:3 "& Æ ùLqÙØ4ù i��8T |�­ ��s8Tì»�» ���8T s;t
���)T � ��­8T �[q ÚÀÛLqiÍÀÚ ÜJÝ{qiÍ Æ ÜµÍ$qÙØJÞ
��#�92R�57-)��*[Z����)T � i[q;T �;t
À]�;R4AC�2­8ã��b57 �&":35CR4�)&"��*$À�:����E¦[���;:3�3(P¦[+c����*4�)+$oO�� ��!A7&� 

��ºbz°T�1a-E&�()��h4:3 "&W "��&W#�%4�.¯[+,��:3579���-F&� µx���h!¯M��A7A8 "&":3�;&"��B�G_�3(!#�57�.�� WR4�)&]#�-)�\��-!*EU��;:3GN&�()�\ "&":3�;&"��B�G
�3(!#�57�.�2�!-!*!��:O�.#�-! �57*)��:?�;&�5C#�-
T�ÀO()�N*!��%^���!A7&�+��;:3��9���&"��:��?()#�57�.�� ��;:���ã

t �b57 �&":35CR4�)&�57#�-Q �&":3�;&"��B�G
.¹�b57 "&":357R4�)&"��*0Àµ:3���E¦8���;:3�?(t �'�!9MR,��:O#�%]��A=�! "&"��:3 Ï.�qt ªµ#���*¥R4��A=��-!��57-)B*.ÏÕb-t ��:�#[�.�� � "#�:� ���AC���.&�5C#�-
.¹����5CB�(FR,#�:t �]��:3�.��-F&��;B��E#�%W �&�����I¥*!57 �&":35CR4�)&"��*Q�)+,#�-0:���68�)�� "&Ï.Ô�;t��t �'#�-!�;&�5=-)B> "&":3�;&"��B�G
.ÔÀ���57A^Õ'%^ª�57 "&t /'-F&�57��5C+4�;&"#�:�G0AC#���*$R���A7��-!��57-)B_&":357B�B���:[.¹tt Õb:3*)��:357-!B�.Ô�]5C¯8��*
®H�H�.#�9�+4�;:3�P&�()�P:��� ��!A7&� >#�%M���)T �fZ` ���AC���.&"��*Á "&":3�;&"��B�5C�� 0&"#<�����3(Á �&":3�;&"��B�Gk�! ���*@�.¯)��A7�! �5CU���A7G

%^#�:¥��A7A'+!:�#�R4AC��9æ57-! �&���-!�.�� �T�¦8+,����*!�!+k:��� 3�!AC&� Q%�#�:$U;�;:35C#��4 Q �&":3�;&"��B�G�*!����57 �5C#�-! Q��U���:?�;B���*å#fU���:
��A7A\+4:�#�R4AC��9ç57-4 "&���-!�.�� >�;:3�P �()#fxd-@57-@&�()�¥%^#�A7AC#ex�57-)B± "���.&�5C#�-4 �T�Àd()�$R,�� "&>��U���:?�;B��X �+c����*4�)+@57 
(!5CB�(4A75CB�(F&"��*@57-@�����?(w���� "��TåÀO()�H���)T �J:��� ��!AC&� >�;:��S���;+4&��):���*@R8G�+,��:�%^#�:39�57-)B±�J&"��-[Z�%^#�A7*k�.:3#� � 
U;��A757*!�;&�5C#�-¼#�-@&�()�$h4%^&"����-�+4�)����A7�¥*!�;&��±��-!*@�±&�():����.Z�%^#�A7*@�.:�#� � �U���A75=*!�;&�5C#�-¼#�-�&�()�g:�#�R,#�&��;:39
9�#�&�5C#�-J+4A7��-!-457-)B)D
�;:�&�5©h���5=��AiDµ��-!*±-!#�-!A757-)���;:V+�A7��-!-!57-!BQ*!�;&��P "��&� �T$¦8+,����5©h�����A7ACG�D��¥*)����57 �57#�-X&":����
57 V�.:����;&"��*±%�:�#�9¨&�(!��&":3��57-!57-!BQ���� "�� M��-!*H�! "��*X&"#¥ ���AC���.&V&�()�� "&":3�;&"��B�GX%^#�:V&�()��&"�� "&2���� ��� �T>���)T �
 "+,����*!�)+057 r��U���:?�;B���*g#fU���:d��A7Ac&"�� "&O���� "�� \%^#�:\#�-)�N5C&"��:?�;&�5C#�-Q#�%�&�(!5= �+4:�#8�.�� 3 �D)��-!*Q&�()�bh�-!��AcU;��A7�)�� 
�;:��2�eU���:3�;B���*P#eU���:b�.:�#� � aZ�U;��A757*!�;&�57#�-$5C&"��:3�;&�5C#�-! �T

Æ q Ì hji^Ð�Ñ�·�i^Ò]ÓµÑ�i�t�l µ^nFÐeÓÆ½�ÑeÐ
À��� "&�:��� ��!A7&� ]�;:3��#�R4&���57-)��*_%^#�:�&�()�r&`x�#N��AC&"��:3-!�;&�5CU��O*457 "&":35CR��)&�5C#�-N�;+!+4:�#����3()�� �T�ÀO()��h4%�&"����-_+��)����AC��D
&�()��:3#�Rc#�&M�;:39§9�#�&�57#�-±+4A7��-4-!57-)BQ+!:�#�R4A7��9$D���-!*±&�()�>�;:�&�5©hc��57��A� "���;:3�?(° �+4���.�> "��:�U��Q�� 2+4:�#�R4AC��9
*)#�9���5=-! �T�~�¯[+,��:3579���-F&���A):��� ��4AC&� ��;:3�' �(!#exd-Q57->À]�;R4AC�b­8T��)#�:r�����3($*)#�9>��57-
Dv&�(!�'�.#�-F&":�#�AcU��;:?57�;R4AC�
57 \57-4*!57���;&"��*$�!-!*!��:\&�()�^�"/�+!+!:�#����?(ß���.#�A7�!9>-
T

ÀO(!�MR!:3����*)&�([Zih4:3 �&'*!5= "&":35CR4�!&�5C#�-$+,��:�%^#�:39� b �A75CB�(F&�ACG$R,��&"&"��:V&�(!��-±���)T �Q%^#�:V&�()�Eh4%^&"����-X+4�)����AC�
*!�;&��N ���&��F()#fx���U���:�D8&�()�'�r�)T �':����.#�9�9���-!*4�;&�5C#�-! �#��)&"+,��:�%^#�:39¹&�()�\R4:�����*)&�([Zih4:? "&��;+!+!:�#����?(�%^#�:�&�()�
:�#�R,#�&29�#�&�57#�-J+!:3#�R4AC��9«*)#�9>��57-
T0ÀO()��:�#fx�A=�;Rc��A7��*áà���� È �:�cð��>â�à¤ãJä:å@5= V&�()�>:3�� ��!AC&N#�%O9���:�B�57-)B

×�\Q\



£ w�w�yX�mÀ$�P¤#��¿�À$}�Á�Á

¦[&��;& ¦)9���A7A zg��*457�!9 ªµ�;:�B��
/�U8BQ��#8��%�º��;: q;T ��­ |8T |�­ s8T s��
/�U8BQ¦8+,����*!�)+ »FT ­�� ��­8T ��t ���)T t�s

À]�;R4AC�2�8ã�/�U���:3�;B���¦8+,����*!�)+P¦8&���-!*4�;:3*$�'��U857�;&�57#�-

&�()�'h4%^&"����-Q+4�)����AC��:��� ��!AC&� �xd57&�(>&�()�':�#�R,#�&r9�#�&�5C#�-Q+4A7��-!-457-)BN:��� 3�!AC&� ���-!*Q:3�!-!-!5=-)BV&�()�V�.#�92R�57-)��*
*!�;&��¥ ���&V&�():�#��)B�(°�r�)T �8T�ÀO()��+,��:�%^#�:39���-!�.��57 bR,��&"&"��:N&�(!��-±%�#�:N&�(!�_h4%�&"����-±+4�)����AC�_R4�)&N 3A75CB�(F&�ACG
x�#�:3 "�N&�(!��-¥%�#�:O&�(!�N:�#�R,#�&O9�#�&�5C#�-$+�A7��-!-!57-!BE*)#�9>��57-
T

��#�&"�$&�(!�;&��! �57-!Bg&�()�Qh�AC&"��:3��*kq��P+4�)����A7�Q*!�;&��[Dr²\³�´
¶!·]¸w���3(!57��U��� ��P �+c����*4�)+°#�%V»;s8T7qe»S��A©Z
&�()#��)B�(�&�()�g-8�!9MRc��:>#�%V+!:�#[�.�� � "#�:3 ��4 "��*�57 �#�-!ACGGi��)TwÀd()�� "�¥+4�;:?��A7AC��AO "���;:?�3(���ACB�#�:35C&�(!9> �����-
+!:�#[*!�!�.�N 3�)+,��:3A757-)���;:r "+,����*!�)+Jjm �+c����*4�)+$B�:����;&"��:'&�(!��-$&�()�2-8�!9MR,��:O#�%W+!:�#[�.�� � "#�:3 ?u�R,�������! ��N&�()�
+4�;:3��A=AC��A,��ACB�#�:35C&�(!9> O*)#�-)#�&O�.#�9�+�AC��&"��ACG0579�5C&��;&"�N&�(!�N "��:357��A
��ACB�#�:?5C&�(!9$T��)#�:��.¯[��9�+4AC��D!�! �5=-)B�*!57 aZ
&":35CR��)&"��*0&":����M ����;:3�3(P57-!*!5CU[57*!�4��A� ��!R!&":����� O�;:��M�� � �5CB�-)��*¥&"#L "��+4�;:?�;&"�2+!:�#[�.�� � "#�:? �T�1�%]��B�#���A�-)#[*)�
57 MAC#8���;&"��*°#�-°&�()�>%m�;:EA7��%�&E �57*)��#�%\&�(!�>:35CB�(F&�9�#� "&E ��)R!&":3���>57-±&�(!�L "���;:3�?(¼ "+4���.��DW&�()�>+4:�#8�.�� 3 "#�:
 "���;:3�?(!57-)BP&�(!57 M ��)R!&":����Lxd57A7A�6F�!5=��I[ACGSh�-!*H&�()�QB�#���Ar-)#[*)��D�&�(8�! M&"��:39�57-4�;&�57-)Bg "���;:?�3(¼�;%�&"��:_#�-!A7G
�L%���x¹-)#[*)�2�.¯[+4��-! �57#�-! �TO1a-P�.#�-F&":3�� "&�D
&�(!�E "��:?57��Aµ��ACB�#�:?5C&�(!9p5=-P�QAC��%^&aZ�&"#;Z�:35CB�(F&' "���;:?�3(Sxd57A7Aµ�.#�9_Z
+4AC��&"��A7GL "���;:3�?(¥��A7Ac#�&�()��:d 3�)R!&":����� �&"#�&�()�V�.#� "&d&�():��� �()#�A=*LR,��%^#�:��V "���;:3�?(!57-)B���-!*Qh�-4*!57-)BM&�()�bB�#���A
-)#[*)��57-X&�()�>:35CB�(F&�9�#� "&2 ��!R!&":�����T�ÀO(8�! V&�()�L "��:357��A���ACB�#�:?5C&�(!9¬xd5=A7A]+c��:3%�#�:39¬*457 "+!:�#�+,#�:�&�57#�-!�;&"��ACG
9�#�:��� "���;:?�3(H&�(!��-X��A7A]+!:3#8�.�� � �#�:3 V�.#�92R�57-)��*X�! �57-!B>&�()��+4�;:?��A7AC��A]��ACB�#�:35C&�(!9¥TN~����3(±&`G8+c�_#�%�+4�;:"Z
��A7AC��A� ����;:3�3(°�;+!+!:�#����?(J*)�� ��.:?5CR,��*H57-X&�(!57 V+��;+c��:N����-JG857��A7*H ��)+,��:3A75=-)���;:' �+c����*4�)+±�!-!*)��:N�.��:3&���57-
�.#�-!*!57&�5C#�-! �TL¦8#�9��>��ACB�#�:35C&�(49� N9�#�:��L��AC#� "��ACGX579�5C&��;&"�L "��:357��A� "���;:?�3(
DWR4�)&N�;&M�$+,#�&"��-v&�57��A�AC#� � V#�%
#eU���:?��A7A�+,��:�%^#�:39���-!�.��jmlN��A7�MnÉ¦[��AC��&"#�:3��Dµq�s�s;tvu?T

²O³�´
¶!·]¸�_  b "��AC���.&�5C#�-S#�%� "&":?�;&"��B�5C�� V57-P&�()�2h�%�&"����-X+4�!����AC�M*)#�9>��57-P*!#F�� b-)#�&b+,��:�%^#�:39p�.#�-! 357 aZ
&"��-F&�ACGVR,��&"&"��:]&�(4��-M�! 357-)BO "#�9���#�%)&�()�� "&":3�;&"��B�5C�� �57-257 "#�A7�;&�5C#�-�TWÕb-)��:����� "#�-M%�#�:]&�(!57 �*!57 ��;+4+c#�5=-v&�57-!B
+,��:�%^#�:39���-!�.�b57 �&�()�V-!�;&��):��'#�%µ&�(!�'&":?��57-!57-)BE*!�;&��[T�/'AC&�()#��)B�(Qx��V�! "�'&�()�V "&":3�;&"��B�GQ&�(!�;&O���3(!57��U��� 
&�()�LRc�� �&N:3�!-H&�5=9��>�� M&�()�L�.#�:�:3���.&
�"��A7�� � 35©h����;&�5C#�-ß�g%�#�:E�¥B�5CU���-°+!:�#�R�AC��9«57-! �&���-!�.��D�&�(!��:��>*)#8�� 
-)#�&O��ACxr��G[ O�.¯)57 "&\����A7���;:Oxd57-!-!��:�%^#�:\�����3(P+!:�#�R�AC��9�57-! "&���-!�.��T�ÕV-$ "#�9��N+!:3#�R4AC��9�57-! "&���-4�.�� \#�-)�
 "&":3�;&"��B�G@*!:3��9��;&�57����A7A7GJ#��)&"+,��:�%^#�:39� _&�()�g#�&�()��:3 �T�ÕV-¼#�&�()��:>+!:3#�R4AC��9ç57-! �&���-!�.�� �&`x�#±#�:Q9�#�:��
 "&":3�;&"��B�G¥ ���AC���.&�5C#�-! \+,��:�%^#�:39���A79�#� "&\��6F�4��A7ACG>x���A7AiT

ÀO(457 µ+4:�#�R4AC��9{57 ]�.¯[���.��:3R4�;&"��*�R8GN&�()�r%m���.&�&�(!�;&�&�()��:��\57 W "#�9��\-)#�5= "��5=-!()��:���-F&]5=-M&�(!�r�.#�A=AC���.&"��*
:3�!-�&�579��� �T�À�#E*)��9�#�-! "&":3�;&"��&�()����9�#��4-v&�#�%
��:�:�#�:�&�(4�;&�����-LR,�O+!:��� "��-F&�5=-�&�()�d&�5=9�57-)B� �x��� ���AC���.&
&`x���ACU��X57-! "&���-4�.�� >#�%V&�()�gh4%^&"����-�+4�!����AC�¥+!:�#�R�AC��9 j^%^#��):Q 39���A7AiD�%�#��!:L9���*!5=�!9$Dr��-!*�%^#��):QA7�;:�B��
57-! �&���-!�.�� ?u?D���-!*¼&�5=9��Qh4U��0:3�!-! E#�%d�����?(@57-! �&���-!�.�0xd5C&�(¼57*)��-F&�57����Ar "&":3�;&"��B�G¼+4�;:3��9���&"��:3 _#�-���-
-��r¾'�r~å­8T�®H�>�.#�9�+��)&"��&�()�� "&���-!*4�;:3*H*)��U[57�;&�5C#�-X#�%�&�()�� "+,����*!�)+4 '%^#�:Vh4U���:3�4-! '#�%�&�()�L ���9��
+!:�#�R�AC��9Ï57-! �&���-!�.��D8��-4*�&�()��-Q*!5CU[57*)�\&�()��:��� ��!A7&�RFG�&�(!�� ���9�+�AC�d9�����-Q&"#2��-4 ��):��O&�(!��:��� 3�!AC&�57 �-)#�&
��Y,���.&"��*LR8G�&�()�'9��;B�-!5C&��!*!�O#�%
&�()�� �+c����*4�)+�U;��A7�)�� �T�ÀO(!5= ��.#F�.KQ��5C��-v&�#�%
U;�;:357�;&�5C#�-L��U���:3�;B���*0#fU���:
��A7A�+4:�#�R4AC��9¬57-4 "&���-!�.�� N57-±&�()�>���;&"��B�#�:�GJ5= VA757 "&"��*±5=-HÀ��;R4A7�L�$��AC#�-)Bgxd5C&�(X&�()�>�eU���:3�;B��$ "+,����*!�)+
%^#�:2&�()�Q57-! "&���-!�.�� M57-H&�()�L+!:�#�R4A7��9«���;&"��B�#�:�G�Tg/' M 3()#exd-�D�&�()�L��9�#��!-F&2#�%\��:�:�#�:M+!:��� "��-F&M5=-H&�()�
&�579�5=-)B� �����-�R,�O6F�45C&"�OA7�;:�B���D8��-!*�xd()��-_&�x�#E "&":3�;&"��B�5C�� �+,��:�%�#�:?9Ô��A79�#� "&���68�!��A7A7G2x���A7AiD�&�()�Ox�57-!-)��:
%^#�:d��-vG0B�5CU���-¥:3�!-$����-¥R,�N��A79�#� "&O�;:�R45C&":?�;:�G�T

À�#������.#��!-F&d%^#�:O ��!�3($9>57 �AC����*!5=-)BE*4�;&��[D!x��N �#�:�&O��A7Ac+!:�#�R4A7��9�5=-! "&���-!�.�� O5=-L&�(!�bh4%�&"����-¥+4�)����AC�
*)#�9���5=-0RFGQ&�()�N��9�#��!-F&O#�%]U��;:?57��-!�.�V#�%W&�()�N "&":3�;&"��B�G$&�5=9�57-)BE:��� ��!A7&� �T�ÀO()#� "�V+4:�#�R4AC��9�57-! �&���-!�.�� 

×�\�l



Ú �x�4Û��)Üã¾�}>ÝL�m¿x�mÁ�Á�}�ÁEÞ3��}�¿x���)Üã¾�}Lß�}�}vÛ�}�À!Ü�À4à<áY}��m¿xv8â

/d+4+!:�#����3( q��;���!����AC� �W57A©Z3q��;� odzS� �W57ACZ`odzS�
lN�!9��;:dnÏod�;# T�i;t����Sj�T tv»�u T ��|;t�sPj�T t�tvu T �;tv»;sPj�T ���Fu T ­;t�t�tSj�T t���u
��:�����*)&�([Zih4:? "& T ��s>i�»Pj�T7q.�Fu T �!q�s;tSj�T t)qeu T �vs�­[qQj�T7q�qeu T |;t�t�tSj�T t)qeu
���)T � T �v����� T7q�i[q�s T�i��v­�s T tæi>i�»

À]�;R4AC�V�)ã��b57 �&":35CR4�)&"��*$À�:����M¦8���;:?�3(S�\A7�� � �5©hc���;&�5C#�-$oO�� ��4AC&� 

&�(!�;&�G85C��A=*$�>��AC���;:' "&":3�;&"��B�G$xd57-4-)��:O�;:��2+�A7���.��*¥�;&d&�(!�N&"#�+P#�%W&�()�MA757 "&�T�®H�2&�()��-¥h�AC&"��:O&�()�M*!�;&��
 "��&M&"#gI�����+¼#�-!ACGS&�()�>&"#�+<&�(!5C:?*H#�%r&�()�L "#�:3&"��*J+!:3#�R4AC��9«57-4 "&���-!�.�� �T$ÀO()�L57-! "&���-!�.�� M57-H&�()�L&"#�+
&�(!5C:?*P#�%�&�(!57 'h�A7&"��:���*H*!�;&��$ "��&N�;:���*4�)+4A757���;&"��*X57-S&�()��&":?��57-!57-)B0 "��&�T�ÀO()�_:��� 3�!AC&� '#�%\²O³�´
¶!·]¸�_  
+,��:�%^#�:39���-!�.��#�-E&�(!57 µh�AC&"��:���*M&":3��57-!5=-)Bd "��&�57 ] �()#fxd-E%�#�:W�����3(_�.¯[+,��:3579���-F&W57-N&�()�\�W57A©Z3q��;�H�.#�A=�!9�-
T
®H�2+,��:�%^#�:39��� �5=9�57A7�;:�h�AC&"��:?57-)B� "&"��+¥&"#�&�(!�N:�#�R,#�&O�;:39ä9�#�&�57#�-$+4A7��-!-457-)B_*)#�9���57-$*!�;&��[T

ÀO(457 V�;+!+!:�#����?(±����-±R,���! ���*H57-X�����3(<*)#�9���57-H5=-Xxd(!57�?(X+!:�#�R4AC��9¬5=-! "&���-!�.�� N*!#¥-)#�&N��ACxr��G[ 
G[5C��A7*<�H��AC���;:� "&":3�;&"��B�G<xd57-!-!��:�T±�)#�:��.¯)��9�+4AC��D�+!:�#�R4AC��9�57-! �&���-!�.�� �*):3�exd-<%�:�#�9�&�()�$+�A7��-!-!57-!B
*)#�9���5=-<��-4*��;:�&�5©h���57��Ar*)#�9>��57-���A7Ar*)��9�#�-! �&":3�;&"�¥(!5CB�(<U;�;:357��-!�.�$#�%b "&":3�;&"��B�G<&�579�57-!B� �D�&�(8�! ���A7A
+!:�#�R�AC��9¬57-! "&���-4�.�� V�;:��>�)&�57A=5C����*
T_�)#�:M��-FGPB�57U���-±*)#�9���57-�D�&�()��-8�!92R,��:N��-!*X&�GF+,��#�%�&"�� "&2���� ��� 
&"#��! "�b�� r&":3��57-457-)BM*4�;&�������-0Rc�b "��AC���.&"��*0R��� "��*Q#�-0&�()�V��9�#��!-F&�#�%�U��;:?57��-!�.�b#�%� "&":?�;&"��B�GL:��� 3�!AC&� �T
ÀO()�$*!5= ���*)U;��-v&��;B��$#�%�&�()�0h�AC&"��:���*)Z`*!�;&��X9���&�()#[*�57 E&�(!�;&����� "�� >5=-°x�(!57�3(<&�x�#± "&":?�;&"��B�5C�� �G[5C��A7*
 �579>57A7�;:r&�579�57-!B� O9���G$R,�N*!5= ����;:3*)��*
D)��U���-Pxd()��-¥&�()�2&�x�#Q "&":3�;&"��B�5C�� �+,��:�%�#�:?9ä9M�4�3(¥R,��&"&"��:�&�(!��-
#�&�()��:�+c#� 3 �5CR4AC�b "&":3�;&"��B�57�� �T

ÀO(!�S:3�� ��!AC&� $57-wÀ]�;R4AC�±�¼U���:357%�Gk&�(!�;&P²\³�´
¶4·�¸Ô����-Ö���!&"#�9��;&�57����A7ACG� "��AC���.&$+4�;:?��A7AC��Ab "���;:3�?(
 "&":3�;&"��B�57�� �&�(!�;&WG857��A7*2B�:3���;&"��:� "+,����*!�)+M&�(!��-��! �57-!B���-FGM �57-!B�AC�� "&":?�;&"��B�GM%^#�:���A7AF+!:�#�R4AC��9{57-! �&���-!�.�� 
+4�!A=AC��*@%^:�#�9�&�()�Sh�AC&"��:3��*�*4�;&��� "��&� �Tè��#ex���U���:�Db&�(!57 Q&��;R4A7�X*!#F�� $-)#�&$57-4*!57���;&"�X()#ex¬x���A7A'&�()�
9����?(!57-)�NAC���;:?-!57-)B��.#�9�+,#�-)��-F&d57 r+,��:�%^#�:39�5=-)B��;&d&�()�N��A7�� 3 �5©h����;&�5C#�-¥&��� "I�TOÕb-)�N*4��-)B���:�57-$A=57 "&�57-)B
#�-!ACG$ "+,����*!�!+¥:��� ��!A7&� d57 \&�(4�;&�&�()�E-F�492R,��:3 O9>��G¥R,�NR45=�� "��*¥R8G$&�()�M9>�;B�-!5C&��!*)�2#�%� "��U���:3��A]A7�;:�B��
+!:�#�R�AC��9�57-! "&���-4�.�� O57-0xd(!5=�3(g²\³µ´
¶!·�¸H�.#�:3:����.&�ACG0+457�3I8 \&�(!�VRc�� �&O "&":3�;&"��B�G�T

1a-�À]�;R4AC�\�Nx��d9����� ��!:��d()#fx�x���A7A[&�()�d "G[ "&"��9è��A7�� � �5©h��� W�����3(Q-)��x@&"�� "&�+!:�#�R4AC��9¥TWÕb-!�.���;B���57-
x��2+,��:�%^#�:39�&"��-[Z�%^#�A7*g�.:3#� � OU;��A757*!�;&�57#�-¥��-!*g 3()#ex{9�����-g��A7�� 3 �5©h����;&�5C#�-g��:�:�#�:�%�#�:������3(S�;+!+!:�#����?(
T
ÀO()�Mh!¯[��*X "&":3�;&"��B�5C�� �jmlN�49��;:V��-!*Xod�;#)D���:�����*)&�([Zih�:3 "&?u���ACxr��G[ b+457��Ig&�()�E�.#�:3:����.&N��A7�� � �5Ch����;&�5C#�-
#�%µ�M+!:�#�R4A7��9Ï57-! "&���-4�.�'�� �&�()��5C:�#exd-�D8��-!*^çÐèÑéëê��! "�� �5C&� �*)����57 �5C#�->&":����'&"#M+45=��I�&�()�b��A7�� � �5Ch����;&�5C#�-
#�%N&�()�S+!:�#�R�AC��9¿57-4 "&���-!�.��TÏ¦[5CB�-!5©hc����-!�.�gU;��A7�)�� Q�;:��SB��;&�()��:���*Á�! �5=-)BJ�°+4��5C:���*� "&��!*)��-F&>&aZ�&"�� �&
��-!*±�;:3�L �()#fxd-±57-X+��;:���-v&�(!�� "�� N%^#�A7AC#fxd57-)B$&�()�L9�����-±��:�:3#�:�T>1a-H�����3(°#�%r&�()��h�A7&"��:���*±*!�;&��¥ ���&� �D
���)T �L �5CB�-!5Ch�����-v&�A7GQ#��!&"+c��:3%�#�:39> O��5C&�()��:�h!¯[��*P�;+4+!:�#����3(�j^+ ì�t[T t���uOx�()��-¥+!:3��*!57�.&�57-)B>&�()�E�.#�:3:����.&
��A7�� � 35©h����;&�5C#�-0#�%��!-! �����-0+!:�#�R4AC��9�5=-! "&���-!�.�� �T

Æ q7ù s¸½mÓ�Ð�Ñ�nY·�i'l#¹»µ^nFÐfÓ#½�ÑeÐ
1a-0&�(!57 r�.¯[+c��:?579���-F&\²O³�´
¶!·]¸H "��AC���.&� \&�()�V#�+4&�579���A
-8�!92R,��:r#�%W��A7�! "&"��:3 r&"#L�! "�b%�#�:d�����3(¥+4:�#�R4AC��9
57-! �&���-!�.��T���G$�.#�92R45=-!57-)B_&�()�N%^���;&��):��� d#�%�*!57 "&":357R4�)&"��*Q&":����2 "���;:?�3(g��-4*$+4�;:3��A7A7��A,xd57-!*)#fxÖ "���;:3�?(
D
5C&O57 r+,#� � 35CR4AC�'&"#>���3(45C��U��2R,��&"&"��:O+,��:�%^#�:39���-!�.�V&�(4��-$xd()��-$�����?(g�;+!+4:�#����3(P57 \�! "��*¥5=-$57 "#�A7�;&�5C#�-�T

ÀO(!�P��A7�! �&"��:357-)B±��ACB�#�:?5C&�(!9¿5= �&"�� "&"��*w�! �5=-)B�q;Dd­8Dd��-!*��°��A7�4 "&"��:3 L#�-Mi��°+!:�#[�.�� � "#�:3 L#�%N��-
-��r¾'�r~ ­Q%^#�:N&�()�_h4%^&"����-H+4�!����AC��D�:�#�R,#�&V9�#�&�5C#�-H+�A7��-!-!57-!B)D,��-4*J¦[��ª��å*)#�9>��57-! �D���-!*H�4 �57-)BHq
��-!*0­E��A7�! "&"��:3 �%^#�:�&�(!�dh4%^&"����-Q+4�)����AC�b*)#�9���5=->#�-0�E*!57 "&":357R4�)&"��*�-)��&�x�#�:3I>#�%]|M���\ �T�Àµ�� "&r:��� 3�!AC&� 
%^#�:O&�()�2��A7�4 "&"��:357-)B���ACB�#�:?5C&�(!9��;:��N+4:��� "��-F&"��*¥57-$À]�;R4AC�2�8T

×�\<u



£ w�w�yX�mÀ$�P¤#��¿�À$}�Á�Á

/�+!+!:�#����?( q��;���)����A7� �W57A©Z3q��;� odzS� �W57A©Z`o�zP� ��A7��-!-457-)B ��ºbz¥Z3q��;�
qM�\A7�! "&"��: ��­8T t�­ i��8T ­[q i;t[T t)q i�­8Tì»;� q�t�|8T ��i »FT�i�s
­>�\A7�! "&"��:3 ��»FT t;� i��)T s�» |;t[T t�s »;s8T s�| q.�v�8T t »FT t��
�Q�\A7�! "&"��:3 �>i8T |�� �vs8T ��» ÍcÜ Ì qÙÞ�Ü q����8T7qe» q�­�s8T7q�� í
���)T �fZ`-c�r¾��r~ Æ Þ{qÙÛJØ Þ�ÜLq:ÚdÜ q�­>i8T ��­ ÍcÜßÝgqÊÛ�Ü Í�Û Æ qiÍ�Û Ú�q:Ú Ì
��#�9MR457-!��*[Z����)T � »;�8T s;t í

À]�;R4AC�2�8ã��\A7�! "&"��:35=-)B�¦[+c����*4�)+¥oO�� ��4AC&� 

/�+!+!:3#����3( q��;���)����AC� �W57A©Z3q��;� odzS� �W57A©Z`odzS�
qE�rA7�! "&"��: T �����>iPj�T t;�Fu T �v��s��Pj�T t�tvu Tì»;����tPj�T7q�qeu Tì»�»�»;|gj�T t)qeu
­L�rA7�! "&"��:? T�i�s��>iPj�T ��­�u T�i�»;��|Pj�T t�tvu T s;t;�v|gj�T t;�Fu Tì»�»�»;|gj�T t�­�u
�0�rA7�! "&"��:? Tì»f�v|�sPj�T7q�|�u T |>i>i�»gj�T t�tvu T ���!q��gj�T7q�qeu T �������Sj�T t)qeu
�r�)T � T�i�»;�>i T ­������ T �vs�­[q T7q.�v|[q

À]�;R4AC��i8ã��\A7�! "&"��:35=-)B��\A7�� � �5©hc���;&�5C#�-$oO�� ��4AC&� 
À]�;R4AC�L�¥*)��9�#�-! "&":?�;&"�� N&�(!�;&�²\³�´
¶!·]¸�_  N���!&"#�9��;&�57�� "&":?�;&"��B�GJ "��AC���.&�5C#�-J�! �57-)BP�r�)T �0#��)&"+,��:"Z

%^#�:39� r��-vGLh!¯[��*0 "&":3�;&"��B�G$57-Q��A79�#� "&\��A7A,*)#�9���5=-! �D)��-!*0��ACxr��G[ \+,��:�%�#�:?9� �R,�� "&rxd(!��-L&�(!��hcAC&"��:���*
*!�;&��_ "��&� \�;:��V�! ���*
T�ÀO()�'&��;R4AC�b��A7 "#�57-!*!5=���;&"�� �&�(!�;&r&�()�'#�+!&�579>��Ac-8�!9MR,��:�#�%µ��A=�! "&"��:3 �#�-0��U���:3�;B��
U;�;:35C�� �%�:�#�9è#�-)�b*)#�9���57->&"#E��-!#�&�()��:�D[&�(F�4 �:���5=-)%�#�:?��57-)BN&�()�'-)����*L%�#�:\���)&"#�9��;&�5=�� "��A7���.&�5C#�->#�%µ&�(!57 
+4�;:3��9���&"��:�T�1a-L&�(!�'��º'z§�.¯8+,��:3579���-v&� �D[R,�������! "�'#�-!ACG>��5CB�(v&r+!:3#8�.�� � �#�:3 r�;:��V��U;��57A7�;R4AC�'x��'�.¯[+,��:"Z
579���-F&"��*<xd5C&�(kqL#�:�­S��A7�! "&"��:? 2%^#�:_�����3(¼+!:�#�R�AC��9§57-4 "&���-!�.��TXÀO()�0�.#�92R45=-)��*J:3�� ��!AC&� E�;:��0�;B���57-
�.#�A7AC���.&"��*Q%^:�#�9Ï&�(!��&"�� "&r���� "�� �%^#�:�&�()�dh4%^&"����->+4�!����AC����-!*L:�#�R,#�&��;:?9É9�#�&�5C#�-L+4A7��-4-!57-)BN*)#�9>��57-! �T

ÀO(!�N��A7�� � �5©hc���;&�5C#�-$:��� ��4AC&� r%�#�:��3()#�57�.�2#�%W-8�!9MR,��:\#�%W��A=�! "&"��:3 O�;:3�N �()#ex�-¥57-¥À]�;R4AC��i8T�ÕV-$&�()�
h�AC&"��:3��*$*!�;&��� "��&�D
���)T �_#��)&"+,��:�%^#�:39� \��A7Ach4¯8��*¥ �&":3�;&"��B�5C�� d�;&��� �5CB�-!5Ch�����-!�.�VAC��U���A
#�%W+ ìdt[T t�­8T
Æ qÊÝøúù·�ô#nY·�i'l#¹»µ^nFÐfÓ#½�ÑeÐ
1a-0&�(!57 ��.¯8+,��:35=9���-v&�x��N*)��9�#�-! "&":?�;&"�M²\³�´
¶!·]¸�_  r�;R457A=5C&`G�&"#�+�57��IQ��9���&�()#[*L#�%]#�:3*)��:?57-)BE&�()�b&":����
%^#�:��.¯8+4��-4 �5C#�-
T±À]�;R4AC�g»P �()#fxd _&�()�0:��� ��!A7&� M#�%�&�(!57 E�.¯[+c��:?579���-F&�TJ�)#�:�&�()�Qh4%^&"����-¼+4�)����A7��D�&�()�
&`x�#$&"�� "&"��*Sh!¯[��*S#�:3*)��:35=-)B� ��;:3�$jm¾�+�D�ªµ��%�&�D�o�5CB�(v&�D
�'#ex�-�u'��-!*�jm�'#exd-
D�ªµ��%�&�D�o�5CB�(F&�D�¾d+cu?TN�!#�:
&�()�0:�#�R,#�&��;:39ç9�#�&�57#�-¼+4A7��-!-!5=-)Bg*)#�9���5=-
D�&`x�#Hh!¯[��*<#�:3*)��:35=-)B� _�;:��$&"�� "&"��*@�.#�:�:3�� "+,#�-!*!57-)BP&"#
#�:3*)��:?57-)B\÷"#�57-F&�9�#eU��� r%^:�#�9É&�(!�'R��� "��#�%µ&�()�'�;:?9è&"#_&�()�'��-!*L�.Yc���.&"#�:eD4��-!*L#�:3*)��:357-!B\÷"#�57-v&r9�#fU��� 
%^:�#�9ä&�()�M��-!*¥�.Y,���.&"#�:'h4:3 "&�*)#exd-g&"#L&�(!�NR4�� "�M#�%�&�()�M�;:39½A7�� "&�TdÕb-!A7GL#�-)�M#�:3*)��:35=-)B>57 O�4 "��*¥%^#�:
&�()�2�;:3&�5©h���57��A,*)#�9���5=-
T

1a-<&�(!57 E�.¯8+,��:35=9���-v&�Dr���)T �PG85C��A=*! 2&�(!�QR,�� "&� "+,����*!�!+°:��� 3�!AC&� E%�#�:���A7Ar*!�;&��;R��� "�� �D�hcAC&"��:���*<#�:
�!-[hcAC&"��:���*
T$1a-J&�(!�Q�;:�&�5Ch���57��A�*!#�9���57-
D]R,�������! "�Q+c��:3%����.&M#�:3*)��:357-!Bg57-)%^#�:39��;&�5C#�-°57 E��U;��57A7�;R4AC�L&�()�
À�Õ'1a�O/ä �&":3�;&"��B�G°��A7 �#PG[5C��A7*! N&�()�LR,�� "&E+,#� � �5CR�AC�� "+,����*!�)+°:��� ��!AC&� �TgÀO()�Q�.#�92R45=-)��*J:3�� ��!AC&� E�;:��
B���-)��:3�;&"��*P�! �57-!BE&�(!�Vh4%^&"����-$+4�)����AC�N��-4*$:�#�R,#�&O�;:39ä9�#�&�57#�-$+4A7��-!-457-)BE+!:�#�R4AC��9�5=-! "&���-!�.�� �T

À]�;R4AC�N|� �(!#exd r&�()�V:3�� ��!AC&� r#�%]��A7�� � �5C%^G[57-)BE#�:3*)��:357-!BE+4:�#�R4AC��9� �#�-0&�()�bhcAC&"��:���*$��-!*$�!-)h�AC&"��:���*
*!�;&��X "��&� �TH®w(!57A7�0���)T �S��ACxr��G[ _G857��A7*! N&�(!�LR,�� "&_��U���:3�;B��P "+,����*!�)+�DW&�()�0AC���;:3-!5=-)BP "G[ "&"��9�*)#8�� 

×�\�w



Ú �x�4Û��)Üã¾�}>ÝL�m¿x�mÁ�Á�}�ÁEÞ3��}�¿x���)Üã¾�}Lß�}�}vÛ�}�À!Ü�À4à<áY}��m¿xv8â

/�+!+!:3#����3( q��;���!����AC� �W57A©Z3q��;� odzS� �W57A©Z3q��;� /�:�&�5©hc��57��A
Õb:3*)��:357-!BQq �vs8T ��| �vs8T ��| i��)Tì»;s ��|8T �v­ ��s8T ­�­
Õb:3*)��:357-!B_­ ��­8T t�­ i��8T �!q i��8T �!q |;t[T t�� í
À'Õ'1��d/ �;t[Tì»�» i>i8T7q�� »;�8T �;t »;s8T �;t Ü�ÍmqÊØ�ù
ªµ#8����A �;t[Tì»;� i�|8T s�­ »;�8T ��» |�­8T ­�� i;t[T�i�­
�r�)T � Æ ØLqÙÛ¤Ú Í Ì ùLq:ÚÀÛ ÚÀÞLq Æ4Ì ÞÑÚ�q Ì Þ Ü�ÍmqÊØ�ù
�r#�92R45=-)��*[Z����)T � ���8T ­�| í

À��;R�AC�M»Fã�Õ':3*!��:357-)B>¦8+,����*!�)+$od�� ��!AC&� 

/�+!+!:�#����?( q��;���)����A7� �]5=A©Z3q��;� o�zP� �W57A©Z`o�zP�
�W5©¯[��* T�i�s�»;­gj�T ���Fu Tì»�i>i�»¥j�T t�tvu q;T t�t�tSj�T t)qeu q;T t�t�tSj�T t�tvu
À�Õ'1a�O/ T�i[q�s��Sj�T tv»�u Tì»8q�i�»¥j�T t�tvu T �;t)q�iPj�T ­[qeu T �;t�t�tSj�T t�­�u
ª�#[����A T�i�|����gj�T ���Fu T �[q�i�»¥j�T t�tvu T�i�s�|��Xj�T t�­�u Tì»�t�t�tSj�T t�tvu
���)T � Tì»�tæi�s T7q.�v­�s T ������� T t�t�t�t

À��;R�AC�2|8ã�Õ':3*!��:357-)B��rA7�� � 35©h����;&�5C#�-$od�� ��!AC&� 

-)#�&�G85C��A=*�&�()�dR,�� "&���A7�� � �5©hc���;&�5C#�->�������):?���.G�#�-L�4-[h�AC&"��:���*>*!�;&��[DF&�(!#��)B�(L57&�*)#8�� ����3(45C��U���&�(!�dR,�� "&
:��� ��4AC&� �#�-L&�()�OhcAC&"��:���*>*4�;&��2 "��&� �T�ÕV-�&�()�dh�AC&"��:���*L*!�;&��M ���&� �D)�r�)T �N#��)&"+,��:�%^#�:39� �h!¯[��*> "&":3�;&"��B�57�� 
�;&d�� 35CB�-!5©h�����-4�.�'U;��A7�)�V#�%W+ ì�t[T t�­_#�:OR,��&"&"��:�T
Æ q Æ�ó tmk!ô�õakm½�kml�ö�i'lg¹ µøn8ÐeÓÆ½�ÑeÐ
ª�#���*°R4��A7��-4��57-)Bg �57B�-!5©h�����-F&�ACGH��Yc���.&� _&�(!�>+,��:�%^#�:39���-!�.�L#�%O�P9��f÷"#�:35C&�GH#�%\+4�;:3��A7A7��A���ACB�#�:357&�(!9� �T
®w()��-Xx�#�:3IS57 b*!57U857*!��*g��U���-!A7GP��9�#�-)B$+4:�#8�.�� 3 "#�:3 �D�-)#$AC#���*XR���A7��-!��57-)B057 V-)���.�� 3 ��;:�G�T_�d���):?57 "&�57�
 "���;:3�?(@%^:���68�)��-v&�A7G<�.:����;&"�� 0(!57B�(!ACGJ5C:3:���B��!A7�;:� "���;:?�3(� "+4���.�� �Drxd(!5=�3(¼:��� ��4AC&� �57-�AC#���*k579MR4��A7��-!�.�
R,��&`x�����-$+!:�#[�.�� � "#�:? �T�²\³�´
¶4·�¸X+,��:39�57&� �AC#���*0R���A7��-!��57-)B_#�+,��:3�;&�5C#�-4 �*4�):357-)B_5C&"��:3�;&�57#�-! r#�%µ1a�O/2}�T
/�+!:�#[�.�� � "#�:Nx�5C&�(H-)#[*)�� V��U;��57A7�;R4A7��#�-±5C&� V#�+,��-±A75= "&V9���GH*)#�-!�;&"�L "#�9���#�:2��A=AW#�%�&�(!�>-)#[*)�� b&"#
��:���68�)�� "&�5=-)B_+!:�#[�.�� � "#�:�T��'����57 35C#�-! \&�(!�;&���Yc���.&' "G8 �&"��9�+,��:�%�#�:?9���-!�.�N57-!��A=�!*)�b*)����57*!57-!BEx�()��-0&"#
R4��A7��-4�.�Q&�(!�¥AC#���*
D�5=*)��-v&�57%�G[57-)BS�P+4:�#8�.�� 3 "#�:�%^:�#�9�xd(!57�?(<&"#H:���6F�!�� "&_x�#�:�IcD���-4*�*)����57*!57-!BS()#fx
9E�!�3($x�#�:�I0&"#>*)#�-4�;&"��T
1a-_&�()��h4:3 "&WAC#���*_R4��A=��-!��57-)B'�.¯8+,��:35=9���-v&]x��\&"�� "&�²\³�´
¶4·�¸�_  W�;R45=A75C&`G2&"#N "��AC���.&�&�()�\�;+!+!:3#�+!:357�;&"�

+!:�#[�.�� � "#�:E+,#�A7A757-!B¥ "&":3�;&"��B�G�TH®H�$(!��U��$579�+4AC��9���-F&"��*±&�()�0�� "G[-!�3(!:�#�-)#��! M:�#��!-!*°:�#�R45=-J��-!*°&�()�
:3��-!*!#�9 +,#�A7A=57-)Bg�;+!+4:�#����3()�� �T¼Õb-<&�()�$-��r¾'�r~Ï­8D��S+!:�#[�.�� � "#�:Q_  $îû-)��5CB�(FR,#�:3 M�;:3�Q+,#�A7A7��*J%^#�:
x�#�:�IÖjm�! �57-)BH&�(!�g-��r¾'�r~Y_  �(FGF+,��:3���!Rc�0&"#�+,#�AC#�B�G�Dªî��.#�:�:��� "+,#�-!*4 _&"#s7�9<; I ,Mu_xd()��:����� �5=-�&�()���ºbz ��-FU857:�#�-!9���-F&�D��g+!:3#8�.�� � �#�:�_  E:35CB�(F&M��-!*<AC��%^&M-)��5CB�(FR,#�:3 2�;:3�L+,#�A7AC��*�j�îï.p­gR,�������! "�Q&�()�
x�#�:�I8 �&��;&�5C#�-! \�;:��N�.#�-!-!���.&"��*$xd5C&�(0�E:357-)BE&"#�+,#�AC#�B�G!u?T�ÀO()�b:��� ��4AC&� �#�%]&�(!57 ��.¯[+,��:3579���-F&��;:3�bA=57 "&"��*
57-$À]�;R4AC�2s8T

À]�;R4AC��s0 �()#fxd b&�(!�;&V#�-!�.���;B���5=-°���)T �QG[5C��A7*! �&�()��R,�� "&V "+,����*!�)+X57-H9�#� "&V���� "�� M��-!*X��ACxr��G[ 
G[5C��A7*! d&�()�MR,�� "&' "+,����*!�)+P#�-ghcAC&"��:���*S*!�;&��L ���&� �TV/�9�#�-!BL&�()�Mh!¯[��*g:3�� ��!AC&� �Dc-)#0 �57-)B�AC�E�;+!+!:�#����?(
#��)&"+,��:�%^#�:39� r&�()�2#�&�()��:3 \#�-¥��A=A�*!�;&��� "��&� �T

×�\��



£ w�w�yX�mÀ$�P¤#��¿�À$}�Á�Á

/�+!+!:3#����3( q��;���)����AC� �W57A©Z3q��;� o�zP� �W57A©Z`o�zP�
����5CB�(FR,#�: ��­8T t�­ i��8T ­[q ��|8T |[q ��»FT�i�»
o���-!*)#�9 Æ�Æ q7ù Æ »�t[Tì»;� ��|8T7qe» �>i8T t��
�r�)T � �;t[T ��� Ú Æ qÙØ�Í Ü�Í$q7ùµÍ Ü�ØLqÙÞßÝ
�r#�92R45=-)��*[Z����)T � �>i8Tì»8q

À]�;R4AC�2s8ã�ªµ#���*¥�r��A7��-!��57-!BL¦8+,����*!�)+$oO�� ��4AC&� 

/�+!+!:�#����?( q��;���)����A7� �]5=A©Z3q��;� o�zP� �W57A©Z`o�zP�
����5CB�(vR,#�: T ���;tæigj�T t�|�u T ��»�i�­gj�T t�tvu T ­�s���»gj�T ­[qeu T ­;t�t�tSj�T t;�Fu
od��-4*)#�9 T ��i�s��Sj�T t���u T �v­���|gj�T t�tvu Tì»�tæi��Pj�T t���u T |;t�t�tSj�T t�tvu
���)T � T ��|;tæi T7q.�v­�s T ��t;�v| T t�t�t�t

À��;R4A7��q�t[ã�ª�#���*P����A=��-!��57-)BL�rA=�� � �5©h����;&�57#�-Qod�� ��!AC&� 

À]�;R4AC�bq�tV ��!9�9>�;:35C���� �&�()�\��A7�� � �5©hc���;&�5C#�-2:3�� ��!AC&� �#�%4&�()��h!¯[��*_ "&":3�;&"��B�5C�� �5=-M�.#�9�+��;:357 "#�-E&"#b&�()�
���)T ����A=�� � �5©h����;&�57#�-! �T��)#�:'�����3(P#�%�&�(!�Vh�AC&"��:���*g*!�;&��� "��&� �D,���)T �_#��)&"+,��:�%^#�:39� O��-FGQh!¯[��*¥ "&":3�;&"��B�G
xd5C&�($�> �5CB�-!5©hc����-!�.�b#�%]+¾ìdt[T t;��#�:OR,��&"&"��:�T

ÀO(!�X ����.#�-!*wAC#���*wR4��A7��-!��5=-)BJ�.¯[+,��:3579���-F&Q*!��9�#�-! "&":3�;&"�� S²\³�´
¶!·]¸�_  0�;R457A=5C&`G�&"#@*)��&"��:?9�57-)�
&�()�¥#�+4&�579���AO��9�#��4-v&�#�%bx�#�:�I¼&"#°*)#�-4�;&"�g�)+,#�-�:���68�)�� "&�Tk1�%b&"#8#JA75C&"&�AC�$x�#�:�I�57 �*!#�-!�;&"��*
Dr&�()�
:���68�)�� "&�57-!BH+!:�#[�.�� � "#�:>x�57A7Ar "#8#�-@:���&��):?-�%�#�:Q9�#�:��¥x�#�:�IcTk1�%b&"#F#°9M�!�?(@x�#�:�I@57 �*!#�-!�;&"��*
Dr&�()�
B�:3��-F&�57-)BS+!:�#[�.�� � "#�:_xd57A=A� "#8#�-<Rc�057-<*!��-)B���:_#�%dR,���.#�9�5=-)BP57*4AC��TSÀ]�;R4AC�Xq�q0A757 "&� M&�()�0:��� ��4AC&� 2#�%
&�(!57 ��.¯8+,��:3579���-v&�D8*)��9�#�-! "&":?�;&�57-)BN#�-!�.�'�;B���57-�&�(4�;&�&�()�'AC���;:3-!57-!Bb �G8 "&"��9�57 ����;+��;R4AC�d#�%,�.Y,���.&�5CU���ACG
 "��AC���.&�5=-)BPAC#���*°R4��A7��-4��57-)Bg "&":?�;&"��B�5C�� �D��.¯)�.��+!&Mx�()��-±&�()�0�!-[hcAC&"��:���*H&"�� "&_���� "�� E%^:�#�9§&�(!��h4%^&"����-
+4�)����A7�g�;:��P�4 "��* j^#�-k&�()�P-c�r¾��r~���-!*@#�-k&�()�S*!57 "&":357R4�)&"��*�-)��&�x�#�:�I�#�%Vx�#�:�I[ "&��;&�5C#�-! ïu?TÖÀO()�
�.#�9MR457-)��*g:��� ��!AC&� '�;:��MB���-)��:3�;&"��*H�! �5=-)B�&":3��57-!5=-)B>���� "�� '%^:�#�9p&�(!�Nh4%^&"����-S+4�)����AC�2��-4*g:�#�R,#�&'�;:39
9�#�&�5C#�-¥+4A7��-!-!5=-)BE-c�r¾��r~��.¯[��9�+�AC�� �T

À]�;R4AC�Hq�­XA757 �&� 2&�()�¥��A=�� � �5©h����;&�57#�-<�������!:3���.G°:3�� ��!AC&� �T°�r�)T �X*)#F�� �-!#�&E+,��:�%^#�:39� �5CB�-45©h�����-F&�ACG
R,��&"&"��:�&�(!��-�&�()�rh!¯[��*� "&":3�;&"��B�5C�� �%^#�:�&�()�O�!-[hcAC&"��:���*�*!�;&��[DFR4�)&�*)#8�� �+,��:�%^#�:39Ô �5CB�-!5Ch�����-v&�A7G2R,��&"&"��:
j^+ ìdt[T t;�Fu\&�(!��-$&�()�Nh!¯8��*$ �&":3�;&"��B�5C�� �%�#�:O&�(!�bh�AC&"��:���*¥*4�;&��[T

/d+4+!:�#����3( q��;���)����AC� �W57ACZ3q��;� odzS� �W57ACZ`odzS� ��ºbz¥Z3q��;�
�;t��MZ`-��r¾'�r~ ��­8T t�­ i��8T ­[q i��8T7q�t ���8T �vs Ú�qÙÜJÛ
�;t��MZ`-��r¾'�r~ Æ ùLqÙÜ�Þ i[q;T s�� i[q;T ­>i i;t[T7q�� »FT �vs
���)T �fZ`-��r¾'�r~ �[q;T ­�| ÚdÜ{qCù Æ Ü4ù{qÙÜ¤Ú Ü Ì qmÍ8ù »FT �;t
��#�9MR457-)��*[Z��r�)T � ���8T ��� í

À��;R�AC��q�q;ã��b57 "&":?5CR4�)&�5C#�-0/'9�#��!-F&�¦8+,����*!�)+$oO�� 3�!AC&� 

×2leÙ



Ú �x�4Û��)Üã¾�}>ÝL�m¿x�mÁ�Á�}�ÁEÞ3��}�¿x���)Üã¾�}Lß�}�}vÛ�}�À!Ü�À4à<áY}��m¿xv8â

/�+!+!:�#����?( q��;���)����A7� �]5=A©Z3q��;� o�zP� �W57A©Z`o�zP�
�;t�� T �>i���sgj�T ­>i�u T �������gj�T t�tvu T7q�s�|��Xj�T t�tvu T �;t�t�tSj�T t;�Fu
�;t�� T �v�>i[qLj�T7qe»�u T ��i>i�»¥j�T t�tvu T |;t)q�iPj�T t)qeu Tì»�t�t�tSj�T t)qeu
���)T � T �;t��>i T7q.�v­�s T7q�s�|�� T tæi>i�»

À��;R�AC��q�­8ã��b57 "&":?5CR4�)&�5C#�-Q/'9�#��!-F&'�rA7�� � 35©h����;&�5C#�-$od�� ��!AC&� 

/�+!+!:�#����?( ¦8+,����*!�)+n Óg·�nYuYk »f�)T ­��
od��-4*)#�9ä��:3#8�.�� � �#�:�ªµ� »�t[Tì»;�
ª�#[����A]Õb:3*)��:357-!B i�|8T s�­
À�:3��-! "%^#�:39��;&�5C#�-SÕ':3*)��:35=-)B i>i8T7q��
lN�!9>�;:d��-!*¥o��;# i��8T |�s
�b57 "&":357R4�)&"��*$À�:���� i��8T |�­
�W5©¯[��*¥~�U;��A7�!�;&�5C#�-Jq i��8T �!q
qM�rA=�! "&"��: i��8T ­[q
����5CB�(vR,#�:dª�� i��8T ­[q
�;t����b57 �&":35CR4�)&�57#�- i��8T ­[q
­>�rA=�! "&"��:3 i��)T s�»
�;t����b57 �&":35CR4�)&�57#�- i[q;T s��
�W5©¯[��*¥~�U;��A7�!�;&�5C#�-P­ �vs8T ��|
�Q�rA=�! "&"��:3 �vs8T ��»%�ð{¹{qdt�ñÏ�@iëò{n8ôôó,Ñ�·�k)Ñ�nY¹�i�n8Ð i��8T �v�

À]�;R4AC��q��8ãr�r#�92R45=-!�;&�5C#�-0#�%����)T ��od���.#�9�9���-!*!�;&�57#�-! 

Æ qÙÜ sJt p ÒÆi'lÆi'lg¹ s$Ý{q Æ µ^nFö�t pep nxlµôÆk)Ñ�i�t�lµÐ

¾�+�&"#�&�(457 Q+c#�5=-v&�Dd��A=A��.¯[+,��:3579���-F&� Q(!��U��± �(!#exd-�&�()�X:��� ��4AC&� Q#�%_²\³µ´
¶!·�¸¹ "��A7���.&�57-)B¼�< 357-)B�AC�
 "&":3�;&"��B�G�D\��A7A�#�&�()��:L "&":3�;&"��B�G¼:��� ��!A7&� _Rc��5=-)Bgh4¯8��*
T°1�-¼&�(457 _�.¯8+,��:35=9���-v&Ex��¥��A7AC#ex¨²\³�´
¶!·]¸�&"#
 "��AC���.&'��A7A
 "&":3�;&"��B�GP�3()#�57�.�� ��;&d#�-!�.�M%�#�:���B�5CU���-g+!:�#�R4AC��9���-4*$�.¯8�����!&"�M&�()�2+4�;:3��A7AC��A
 ����;:3�3(gxd5C&�(
&�()�b:����.#�9�9���-!*)��*$ "&":3�;&"��B�57�� �T�®H�N&�()��-$�.#�9�+4�;:��b&�()�V:��� ��4AC&� �&"#������3(0h!¯[��*0 "&":3�;&"��B�G±j^&�()�bh!¯[��*
 "&":3�;&"��B�GÁ�?()#�57�.�±57 $�eU���:3�;B���*Ö#fU���:P��A7Ab+!:3#�R4AC��9�57-! "&���-4�.�� $��-!*w��A7Ab+,#� � �5CR4A7�P�3(!#�57�.�� $#�%E#�&�()��:
 "&":3�;&"��B�GQ*)����57 �57#�-! ?u?TW/Á:3��-!*)#�9� "��&�#�%µ�;tE+!:�#�R4AC��9> �%^:�#�9É&�(!�Oh4%^&"����-Q+4�)����AC�'*)#�9���57-L57 � "��A7���.&"��*
��-!*�:?�!-�#�-õi��J+!:�#[�.�� � "#�:3 >#�%'&�(!�g-��r¾'�r~è­8TwÀ��;R4A7�±q��± ��!9>9��;:35C���� �&�(!�g "+,����*!�)+�%^#�:>�����?(
�;+!+!:3#����3(
T

ÀO(!�� "��:��� ��4AC&� N57-!*457���;&"��&�(!�;&_²O³�´
¶!·]¸@����-±�.Y,���.&�5CU���ACG±9>�;I��L��A7A� �&":3�;&"��B�G±�3()#�5=�.�� M�;&M#�-!�.��T
ÀO()��A7���;:3-)��*V:3�4AC�� 
���3(!57��U���R,��&"&"��:µ+,��:�%^#�:39���-!�.��&�(4��-V&�(!�;&µ#�R4&���57-)��*VR8G'��-FGV#�-)��#�%8&�()�� "�� "&":3�;&"��B�G
�3(!#�57�.�� �T�ÀO()�� ��O:3�!AC�� ���A7 "#N#��)&"+,��:�%^#�:39Ï��-FG� �57-!B�AC��h!¯8��*L "&":3�;&"��B�G>�?()#�57�.�'��U���:3�;B���*Q#eU���:\��A7A!#�&�()��:
+4�;:3��9���&"��:d#�+!&�5C#�-4 �T

×2l�×



£ w�w�yX�mÀ$�P¤#��¿�À$}�Á�Á

zP��&�()#8* ~�:�:�#�:
1a�b� t[T7q�tæi�»
�r�b­ t[T7q�q����
���)T � t[T7q�i���»
�r��G��� �5=��- t[T ���F»8q
zS�f÷a#�:357&`G t[T �F»8q.�
�r����I8+!:�#�+ t[Tì»�i���»

À]�;R4AC��q.�)ã�zP���?(!57-)�Nªµ���;:3-!57-!B��r#�9�+4�;:357 �#�-

Æ q:ÚDö k!ö�##i'l#n ó nYk$·�lÆi'lg¹ sJt psr k$·�i^Ð?t�l
1a-¥&�()�E���):�:���-F&OU���:3 �57#�-¥#�%�&�()�E²O³�´
¶!·]¸J "G[ "&"��9$D�x��E�! "�E�r�)T ��&"#Q57-!*!�!�.�N�L*)����57 �57#�-$&":����2R��� "��*
#�-¥&�(!�2&":3��57-457-)B�*!�;&��[T����)T �>(!�� O+!:3#eU���-P&"#>R,�V�.Yc���.&�57U��E57-¥+!:���*!57�.&�5=-)B�&�()�2 "&":?�;&"��B�Gg�3()#�5=�.�� d%^#�:
&�()�� "�L&"�� "&M*!#�9���57-! �TL1�-J��*!*!5C&�5C#�-�D�&�()�>#��!&"+4�)&N#�%r&�()�> �G8 "&"��9�57 N�eU���5=A7�;R4AC�>�� M�g "G[9MRc#�A=57�E:3�!AC�
R4�� "��D�xd(!57�?(H9���GX��A7AC#fxÏ&�()�� "G[ "&"��9 *)��U���AC#�+,��:V&"#g*)��&"��:39>57-)��&�()��%m���.&"#�:3 N&�(4�;&2��Yc���.&E "&":3�;&"��B�G
 "��AC���.&�57#�-$%�#�:���B�5CU���-¥�;+!+�A757���;&�5C#�-$*)#�9>��57-
T

Õ'&�(!��:_9>���3(!57-!�LAC���;:3-457-)BP�;+4+!:�#����3(!�� E����-¼��A7 �#PR,�0�! "��*°&"#S+,��:�%^#�:39  "&":3�;&"��B�G° ���AC���.&�5C#�-¼57-
&�()�¥²\³�´
¶4·�¸� "G[ "&"��9$TXÀµ#S&"�� "&_&�()�Q:��� ��!AC&� M#�%OU;�;:35C#��! M�.¯)57 "&�57-)BP�;+!+!:�#����?()�� �D�x��Q 3�)+!+4A757��*H&�()�
*!�;&��Q%^:�#�9¨��A7A]#�%�&�()�0q��0���)����A7�E��A7�� 3 �5©h����;&�5C#�-S�.¯[+,��:3579���-F&� �*!�� ��.:35CR,��*S57-g&�(!�E+4:���U857#��! � ����.&�5C#�-
�� r57-)+4�!&�&"#EU���:? �5C#�-! �#�%����)T �8D[&�()�'1��V�M*)����57 �5C#�->&":����V57-!*!�4�.&�5C#�-���ACB�#�:357&�(!9½j��b�457-!A7��-
D�q�s�|>i�u?D!&�()�
�r�b­> ���6F�)��-F&�57��AW�.#eU���:?57-)B$��ACB�#�:35C&�(49�j��rA=�;:�IPn���57R4AC��&"&�DWq�s�|�s�u?Dµ�QR4����I8+!:�#�+4�;B��;&�57#�-H-)���):3��A]-)��&
jmod�49���A7(!�;:�&�nwzS�e�rAC��A7A=��-!*
D)q�s�|>i�u?D8�b�r��G��� 357��->��A7�� 3 �5©h4��:Oj����� "&�-45CI�D!q�s�s;tvu?D[��-!*��V9��f÷"#�:35C&�GvZ�x�57-! 
��A7�� � 35©h4��:�T�/' Oxd5C&�(0&�(!�V#�&�()��:d�.¯[+,��:3579���-F&� �D[:��� ��!A7&� O�;:��VR4�� "��*¥#�-¥&"��-[Z�%^#�A7*¥�.:�#� 3 aZ�U���A=57*!�;&�5C#�-
T

À]�;R4AC�_q.�E 3()#exd �&�(!�;&�&�()�b*)����57 �57#�->&":����b��ACB�#�:357&�(!9� �+c��:3%�#�:39���*�R,�� "&�#�->&�(!5= �+4�;:3&�57���!A7�;:�*!�;&��
 "��&�TN¾'AC&�579��;&"��A7G�Dc&�(!�MR,�� "&b9����3(457-)�_AC���;:3-!57-!BL��ACB�#�:357&�(!9½5=-g&�(!5= ��.#�-F&"�.¯8&N5= �&�(!�E��ACB�#�:?5C&�(!9½&�(!�;&
�.#�-! �5= "&"��-v&�A7G@G857��A7*! L&�()�PR,�� "&0 "+,����*!�)+µT{1�%Nx��S�.#�-4 �57*)��:$-)#�:39>��A75C����*k+!:�#�R4AC��9æ "+,����*!�)+� �D\&�()�
��ACB�#�:357&�(!9�&�(!�;&_+!:�#[*!�!�.�� E&�()�0R,�� "&E��A=�� � �5©h����;&�57#�-°#�-¼�eU���:3�;B��gxd5=A7A���A7 �#S+4:�#8*4�!�.�>&�()�0B�:����;&"�� �&
 "+,����*!�)+µT'®H�>xd57A7A��.#�-v&�57-8�)�_&"#$�.¯[+4AC#�:��EU��;:?5C#��! b9����3(457-)��AC���;:3-!5=-)BL9���&�(!#8*! '&"#¥*)��&"��:?9�57-)�E&�()�
�;+!+!:3#����3(¥&�(4�;&Oxd57A7A�x�#�:�I0Rc�� �&\%�#�:O&�(457 r&`G8+,�N#�%]�;+4+4A757���;&�5C#�-�T

÷W	�� � 
 Ñ)Ä`�+Í;��� 
 ÍôÐ 
 �ùø��ZÎ��VÏ�Åsú½�{Ïæû
ÀO(!5= W+4�;+,��:�:���+,#�:�&� �#�->x�#�:�I_+,��:�%^#�:39���*_&"#E�.#�92R45=-)�\&�()�OR,��-)�.h4&� �#�%c+��;:3��A7AC��A) "���;:?�3(>�;+4+!:�#����3(!�� 
57-<&�()�g²\³µ´
¶!·�¸Á �G8 "&"��9¥T<~�¯8+,��:3579���-v&��;&�5C#�-°:���U�����A7 �&�(!�;&� "&":3�;&"��B�5C�� >*)��U���AC#�+,��*¼#eU���:L&�()�$A7�� "&
%^��x�G����;:? r#;Yc��:O*!5= "&�57-!�.&�Rc��-!�.h4&� �&"#�5=9�+!:�#fU857-!BN&�()�b+,��:�%�#�:?9���-!�.�d#�%]/d1��;+!+4A757���;&�57#�-! �T��d#fx���U���:eD
xd(!5=AC�Q��-FG¼+4�;:�&�57���4A7�;:���ACB�#�:35C&�(49ç����-@+!:�#fU85=*)�$ �5CB�-!5©hc����-v&� "+,����*!�!+<%^#�:�#�-)�g&`G8+c�g#�%�+!:3#�R4AC��9$D
#�-S#�&�()��:b+!:�#�R4A7��9� O&�()�� ��E��ACB�#�:?5C&�(!9� '����-X���.&��!��A7ACG$+!:3#8*!�4�.�2x�#�:3 "�E:��� ��!AC&� d&�(!��-X�! �57-!B>�L ���:357��A
U���:3 �57#�-±#�%\&�()�Q "���;:3�3(<��ACB�#�:357&�(!9$T$/� M�¥:��� 3�!AC&�D]&�()�� "�L �&":3�;&"��B�5C�� E-)����*J&"#PR,�>���;:���%m�!A7ACGX�3()#� ���-
R4�� "��*¥#�-$&�()�2�?(!�;:3���.&"��:357 �&�57�� O#�%W��+4�;:�&�5=���!A7�;:\+!:�#�R�AC��9$T

1a-Á&�(!57 0+��;+c��:$x��±*)��9�#�-4 "&":3�;&"�±&�()�±�;R�57A75C&�G�#�%�²\³�´
¶!·]¸Ô&"#����!&"#�9��;&�57����A7ACGw "��AC���.&$+��;:3��A©Z
AC��A� "���;:?�3(J �&":3�;&"��B�5C�� E��-!*± "��&2�;+4+!:�#�+!:35=�;&"�E+��;:3��9���&"��:3 �T$²\³�´
¶4·�¸¼��9�+�AC#eG[ V&�()�Q�r�)T �$9����3(457-)�
AC���;:3-457-)BL �G8 "&"��9ø&"#$9��;I�����-X57-F&"��A7A75CB���-F&��?()#�57�.�_#�%� �&":3�;&"��B�5C�� b%^#�:'�����?(H-)��x¹+!:�#�R4A7��9½57-4 "&���-!�.��T
~�¯[+,��:3579���-F&� �%�:�#�9{&�()�r*)#�9���5=-! µ#�%�&�()��h4%^&"����-M+��)����AC��+!:�#�R4AC��9¥Df:�#�R,#�&W�;:39Ô9�#�&�5C#�-E+4A=��-!-!57-)B)D���-

×2lfò



Ú �x�4Û��)Üã¾�}>ÝL�m¿x�mÁ�Á�}�ÁEÞ3��}�¿x���)Üã¾�}Lß�}�}vÛ�}�À!Ü�À4à<áY}��m¿xv8â

�;:�&�5©hc��57��A
 "���;:3�?(P "+����.��D���-!*g+4A7��-!-!5=-)BM+4:�#�R4AC��9� \5=-!*!57���;&"�V&�(!�;&V²\³�´
¶4·�¸HG[5C��A7*4 rRc#�&�(P579�+!:3#eU���*
 "+,����*!�)+M:��� ��!A7&� ���-!*E �5CB�-45©h�����-F&�ACGV579�+!:�#fU���*M��A=�� � �5©h����;&�57#�-M�������):?����5C�� W#eU���:���-FG2 "&":3�;&"��B�GE�! "��*E57-
57 "#�A=�;&�5C#�-gx�()��-g(!57B�([Z�U��;:?57��-!�.�2&":?��57-!57-)BL���� "�� V�;:��_�! "��*
T'ÀO()�� "�E�.¯8+,��:35=9���-v&� '��A7 "#Q*)��9�#�-! �&":3�;&"�
²\³µ´
¶!·�¸·_  ��;R457A757&`GJ&"#° "��AC���.&L��A=Ar+4�;:3��9���&"��:3 L�;&�#�-!�.�S��-!*�&"#±#��)&"+,��:�%^#�:39 ��-FG<h!¯[��*@ "&":3�;&"��B�G
#eU���:V�L "��&d#�%�+!:3#�R4AC��9ä57-4 "&���-!�.�� �Tr1a-g��*!*!57&�5C#�-
D)x��M*)��9�#�-4 "&":3�;&"�2&�(4�;&V²O³�´
¶!·]¸±����-gR,��-)�.h�&ORFG
�)&�57A=5C��57-)BP&":3��57-!57-!BP���� "�� L*):3��x�-°%^:�#�9ç�XU;�;:35C��&�G°#�%'&"�� "&�*)#�9���5=-! �D�&�(8�! _x��$x�#��!A=*°�.¯[+,���.&�&�()�
+,��:�%^#�:39���-!�.��#�%�&�()�b "G8 �&"��9è&"#�579�+!:�#eU��'��U���-09�#�:��b�� �x��V57-!�.#�:3+c#�:?�;&"��*!�;&��E%^:�#�9è-!��x�+4:�#�R4AC��9
*)#�9���5=-! \��-!*¥�;:3�?(!5C&"���.&��):3�� �T

À\x�#Q#�%�&�()�E�?(!��A7AC��-!B��� �57-F&":�#[*!�!�.��*gRFG$#��):':��� "���;:?�3(X�;:��E&�()�E�;R�57A75C&�GL&"#$*)��&"��:39>57-)�2*!5= ��.:3579_Z
57-!�;&�5=-)BP%^���;&��):��� ���-4*¼&�()�$�;R457A75C&�GH&"#H+!:�#fU857*!�Q��AC���;:���A=�� � �5©h����;&�57#�-! E%�#�:�&":3��5=-!57-)BP�.¯[��9�+�AC�� �TJ1a-
#��):O�.¯[+,��:3579���-F&� rx��NU���:35©h4��*0&�(4�;&O&�()�V%^���;&��):��� Ox��N�3(!#� "�2�.#��!A7*¥Rc�V9����� 3�):���*$���;:3A7GQ*!�!:357-)BE&�()�
 "���;:3�?(±+!:3#8�.�� � V��-4*± "&�57A7A�R,��:���+!:��� ���-v&��;&�5CU��>#�%�&�()��+4:�#�R4AC��9¨ "+4���.�LA7�;&"��:N#�-±*!�!:357-)BL�.¯8�����)&�57#�-
T
/' Ox��2�;+!+4ACGQ#��):d�;+4+!:�#����3(g&"#L��B�:3���;&"��:�U;�;:35C��&�G$#�%]+4:�#�R4AC��9� rx��Nxd5=A7A,-)����*¥&"#Q*)��U���AC#�+P�>9�#�:��
%^#�:39���A�9���&�(!#8*)#�A7#�B�GH%�#�:E "��AC���.&�57-)B$:3��+!:��� "��-F&��;&�5CU��0��-!*±*!57 3�.:3579�57-4�;&�57-)BQ%����;&��):3�� �TL1a-±��*!*45C&�5C#�-
D
x��\#�R4 "��:�U���*�*!:3��9��;&�57�r+,��:�%^#�:39���-!�.�\579�+!:�#eU���9���-v&� �x�()��-_&"�� "&����� "�� �x���:��O*!:3��xd-_%^:�#�9Ô+4:�#�R4AC��9
57-! �&���-!�.�� 'xd5C&�(X��AC���;:V��A7�� � �5Ch����;&�5C#�-! �TV®H��x�#��!A7*SA75CI��E&"#$+4�):? ��)�M9���&�()#8*4 �#�%�AC���;:3-!5=-)B>%^:�#�9¨57-[Z
 "&���-!�.�� W&�(4�;&]�.¯)(!5CR�5C&�AC#fx¼U��;:35=�;&�5C#�-_57-2+,��:�%^#�:39���-4�.��#�%4��A7&"��:3-!�;&�5CU��\ "&":3�;&"��B�57�� ���-!*_(!5CB�(MU��;:?57�;&�5C#�-
57-0+!:3#�R4AC��9� �5C����T

ÀO(!�_���!:�:���-F&'579�+4AC��9���-F&��;&�5C#�-S#�%r²O³�´
¶!·]¸°%^#[���! "�� b#�-X��-X1��d/N}>�;+!+4:�#����3(H&"#$ "���;:?�3(
T�Õb-)�
:����� "#�-L%^#�:�&�(457 ��?()#�57�.�'#�%� "���;:3�3(09���&�(!#8*Q57 �&�(!�'A75=-)���;:�9���9�#�:3G�:���6F�45C:���9���-F&� �#�%
&�(!�'��ACB�#�:?5C&�(!9$T
/p ����.#�-!*@��*)U;��-v&��;B��g#�%d&�(!57 _ "���;:?�3(@9���&�(!#8*¼57 _&�(!�;&���-�5C&"��:?�;&�5CU��¥*)����+,��-!57-)BX "���;:3�?(�9���&�()#[*
+!:�#fU85=*)�� �%^����*)R4���3I�57-@�����?(Á5C&"��:3�;&�5C#�-k&�(!�;&0����-�R,�S�! "��*k&"#<��*�÷��! "&>+4�;:3��9���&"��:3 Q%^#�:L&�(!�S-)�.¯[&
 "���;:3�?(¥5C&"��:3�;&�57#�-
T�/' \��:��� ��!A7&�D!²O³�´
¶!·]¸H����-$+,#�&"��-v&�5=��A7ACG>��*�÷��! "&\&�(!�N "&":3�;&"��B�G$�3()#�5=�.�� \%�:3#�9�#�-)�
5C&"��:3�;&�57#�-�#�%,&�()�d "���;:3�?(>��ACB�#�:?5C&�(!9¹&"#2&�(!�O-)�.¯8&��� �%^���;&��):��� �#�%c&�()�d �+4���.�OU;�;:�G�T��d#fx���U���:eD857-> "#�9��
+!:�#�R�AC��9ä*)#�9���5=-! O-)#�-[Z`57&"��:3�;&�5CU��2 "���;:?�3(S��ACB�#�:35C&�(!9> d9��eG$Rc�V+4:���%���:3:���*
Tr/ %m�)&��):3�2�3(!��A=AC��-)B��N%^#�:
#��):b:��� "���;:?�3(X57 �&"#Q:3�.h�-)�2&�(!�_��*4�;+!&�5CU��E+4�;:3��A7AC��A� "���;:3�?(H��ACB�#�:35C&�(!9½%^#�:'�! ��E57-S�LB�:����;&"��:NU;�;:35C��&`G
#�%�5C&"��:3�;&�5CU��N��-4*¥-)#�-[Z`5C&"��:?�;&�5CU��2 "���;:3�?(g��ACB�#�:?5C&�(!9� �T

²O³�´
¶!·]¸P579�+4AC��9���-F&��;&�5C#�-! ��;:3�'���):3:���-v&�A7G���U;��57A7�;R4AC�d#�-Q�2U��;:?5C��&`G�#�%��;:3�3(!57&"���.&��):3��A�+4A7�;&"%^#�:39� 
57-!��A=�!*!57-)BSzg1azS�¬*!57 "&":357R4�)&"��*¼9���9�#�:�G¼��-!*@ 3(!�;:���*@9���9�#�:�G�9M�!A7&�5C+!:�#[�.�� � "#�:3 �D��±*!57 �&":35CR4�)&"��*
-)��&�x�#�:�I<#�%b9����3(!5=-)�� _:3�!-!-457-)BP��º'z°D��]#� �5©¯�9M�4AC&�5C&�():�����*457-)BP9>���3(!57-!�� �D���-!*�9����?(!57-)�� ��4 �57-)B
y��eU���&�():�����*! \��-!*g�\57ACI�&�():3����*! �T���:3#�R4AC��9�*)#�9���57-4 \���):�:���-F&�ACG>�!-4*)��:O57-FU��� "&�5CB��;&�5C#�-$57-4��A7�!*)�b��*[Z
*!5C&�57#�-!��AF�.#�9MR457-4�;&"#�:357��A8#�+!&�579�57���;&�5C#�-E+!:�#�R4AC��9> ] 3�!�3(��� W&�()�O-)Z¶�b�)����-! ]+!:�#�R�AC��9 ��-4*�57-v&"��B�:?�;&�5C#�-
#�%�9>���3(!57-!�bA7���;:3-!57-)B)D8&�()��#�:���9ä+!:�#eU[57-)B)D[��-!*$-!�;&��!:3��A,A7��-)B��!�;B��N��ACB�#�:?5C&�(!9� r57-F&"#_&�(!57 r "���;:3�?(¥�;:"Z
�3(45C&"���.&��):���T�®H�'()#�+,�\&"#2*)��9�#�-! �&":3�;&"�d&�(!�;&�+4�;:3��A7AC��A)(!���):357 "&�5=�� ����;:3�3(L��ACB�#�:35C&�(!9> �����-�G[5C��A7*_R,#�&�(
#�+!&�579>��A·É����M �����A7�;R4AC�V�;+!+4:�#����3()�� d&"#�+4A7��-4-!57-)B)D[9����3(457-)�NAC���;:3-457-)B)D)-!�;&��):3��AµA7��-)B��!�;B���D!&�(!��#�:���9
+!:�#fU85=-)B)D!��-!*¥9���-FGQ#�&�()��:��.#�9�+��)&��;&�5C#�-[Z`57-F&"��-! �57U��N�;:����� O#�%W/d1ïT

Ê Ñæû 
 �JüPÄ`Å4�·ýµÅJ��Å 
 Î�Í

ÀO(!5= Wx�#�:�IExr�� � ��)+4+c#�:3&"��*_RFG_���;&�57#�-!��A�¦[��5C��-4�.�d�)#��!-!*4�;&�5C#�-�B�:3��-F&� �1aoO1�Z�s��;t�|��;t�|8D)1�od1`Z�s��;t�­�­>i;t[D
��-!*��bzP1`Z�s��!q���s�­��8T�Àd()�$���)&�()#�:3 _x�#��!A7*¼A75CI��0&"#H&�(!��-!I°�b��-@�r�):3-! _��-!*�zS�;&"&�(!57�� �1�9�(!#�%d�;&
&�()�HzP1�À¬~��;:�&�(woO�� "#��):?�.�� $ªµ�;RÁ%^#�:$+!:�#eU[57*!5=-)BJ�����.�� � g&"#<&�(!��5C:$-��r¾'��~½­J&"#��.#�9�+�AC��&"�H&�()�
�.¯[+c��:?579���-F&� r:���+,#�:�&"��*¥57-0&�(!5= r+4�;+,��:�T

×2leü



£ w�w�yX�mÀ$�P¤#��¿�À$}�Á�Á

}XÅß�aÅ$Ï�Å 
 Ñ[ÅmÍ

/�B�:3��xr��AiD��ETCD�yv��-!�;I857:3��9$DWºMTCD�n½zP��():�#�&":?�[D�oNT\jaq�s�|�|�u?TJ/�:3��-4*)#�9�5C����*°+4�;:3��A7A7��A�R!:3��-4�3(¼��-!*
R,#��!-4*>��ACB�#�:357&�(!9$T
1a-×þ\ñ���éïð3ðW�����c�;í����Vî:ÿ[ð��2��î`ð.ñ���É�î��"����É;ê+à��>����ð�ñ"ðN��é?ðS����þXÉ;ñ�É;ê�ê7ð.ê�þ\ñ��eé?ðïí?í2â�:����D!+!+�Tßi�s��[»;�8T,ÀO()�N�]��-!-! "G[ACU;��-!57��¦8&��;&"�2¾'-!5CU���:? �5C&`G�T

/'-!*)��:3 "#�-�Dc¦cTCD�n��r()��-
D4z°T,�bT]jaq�s�|�»�u?Td�W�;:3��A7A7��A
R!:3��-!�?([Z`��-!*[Z�R,#��!-4*$��ACB�#�:35C&�(!9> O#�-¥&�(!�M(FGF+,��:"Z
���!Rc��T�1a-
þ\ñ���éïð3ðW�����c�;í$���Mî:ÿ[ð×à�������ð.ñ�ð���éïð|�������W�!ð.ñ"é�ë È ð	�Hë8ê©î�����ñ��eé?ðïí?í��;ñ?í?Dc+!+�T4�;t�s��8�[qe»FT

�r�;:�:���&"&�D)/MTCD8nÁ®H��A=*
DF�ET
jaq�s�s�­�u?Tµ�W�;:�&�57��A!#�:?*)��:�+4A=��-!-!57-)B)ã���U���A=�!�;&�57-)BN+,#� � 35CR4AC�r�.KL��5C��-4�.GEB���5=-! �T
À����3(�T4:���+�T��d¦[~@ÀOo{s�­fZ`t��fZ3q;Dc¾'-!5CU���:3 35C&`GQ#�%W®±�� �(!57-)B�&"#�-�T

�r(!�;&"&����3(4�;:m÷a����D�¦,TCD8�r��ACU���:�&�D[l�TCD[ná�c��B��):3�[D8~OT�®{Tcjaq�s�s�»�u?T�/�-��;:?�3(!5C&"���.&��!:��d%^#�:����.&�5CU��'-)��&`x�#�:�IFZ
5=-)B)T�1�-$À]��-F&���xOG�D,/2T!�MT�jm~�*
Tìu?D
�q�Ê��ÿ�þ�ð.ñ:���;ñ���É���éïð	�Mð�î
�K�;ñWËO���c��D!+!+µT4­>i����8­�»;s8T
�r(4�;+49���-
nÏ����A7A�T

���� "&�-45CI�D���T�jaq�s�s;tvu?TL~� �&�579��;&�57-)B$+4:�#�R4�;R457A=5C&�5C�� �ã'�¥�.:3�!��57��AW&��� �IS57-H9>���3(!57-!��AC���;:3-!57-!B)TE1a-sþ\ñ���â
éïð3ðW�����c�;í$���Mî:ÿ[ð	�q�:�4î:ÿ��rë[ñ��2�)ð�É>�õà�������ð.ñ�ð���éïð|�����'ñ.î�� ��éN�"É;ê
�2�4î`ð.ê^ê±�Ã�8ð���éïð.D!+!+µT,qe»f����qe»;s8T

�r(!��A=AC#��
Dµ�ETCD��b57-!5�DµzJTCD�nplN�!9��;:�D�ºMTrjaq�s�s���u?T¥�W�;:3��A7AC��A� "���;:3�3(<��ACB�#�:357&�(!9� V%^#�:2:�#�R,#�&29�#�&�5C#�-
+�A7��-!-!57-!B)T�1a-��b��A7AC��:�Ddy!T'jm~�*�Tìu?DÏþrñ���é?ð?ð����:���;í@���Sî:ÿ[ð��������������Ï�d��í���ëd� �����2�ß�����OÉ�î����;ð
�&�æ��ê±�iéWÉ�î��"���)í|�����@É;í3í2���;ð[þXÉ;ñ�É�ê�ê7ð.ê±�=í��_D4+!+�T)��t��v�F»FT

�rA7�;:3I�Dd�]TCDOn���57R4AC��&"&�D�o2Tbjaq�s�|�s�u?T�ÀO()�±�r�b­J5=-!*!�!�.&�5C#�-���ACB�#�:357&�(!9$T��@É�éNÿ����,ð��µðWÉ;ñ��ß���c��D! �D
­>i[q"�8­�|��)T

��#8#�I�DO�ETry)TCD�n«º��;:3-)��A7A�Dro2T��'Tbjaq�s�s�»�u?TåzP��¯)579�57��57-)BH&�()�PRc��-!�.h4&� �#�%b+4�;:3��A=AC��AO "���;:3�?(k�4 �57-)B
9>���3(!57-!�OAC���;:3-!57-!B)T81a-*þrñ���éïð3ð��>������íÐ���dî:ÿ)ð#��É�î��"����É�ê�à�������ð.ñ�ð���éïðq���$�'ñ.î�� ��é���É�ê%�2�4î`ð.ê^ê±�Ã�8ð���éïð.D
+4+�T4����s��8�>i��)T
/�/'/d1r��:3�� � �T

��#8#�I�D)�ET4y)T
jaq�s�s�»�u?T�/å(FG8R!:357*Q�;+!+!:�#����?(0&"#�579�+!:�#fU85=-)B2&�()�b+,��:�%^#�:39���-!�.�'#�%�+4�;:?��A7AC��Ac "���;:3�3(�T]1a-þXÉ;ñ�É;ê�ê7ð.êÑþrñ���é?ð.í3í������q���;ñ&�'ñïî�� ��é���É;ê'�2�4î`ð.ê^êÖ�Ê�FðN��é?ð( �D4+!+�T�q�­;t���q.�v�8T
~�A7 ���U85C��:eT
��#8#�I�D!�ET4y!TCD!����A7A�D[ª�TCD4n¹ÀO()#�9��� �D)® Tµjaq�s�s���u?T��]�;:?��A7AC��A, "���;:3�?(¥�! �57-!BE&":?��-! "%^#�:39��;&�5C#�-[Z�#�:?*)��:357-)B

57&"��:3�;&�5CU��.Z`*)����+,��-!57-!B>/N}�T�)¾ÿ[ð	�2��î`ð.ñ���É�î��"����É;ê+*À�;ë[ñ2��É�êU���&�2�4î`ð.ê^êÖ�Ê�FðN�4î,����íïî`ðN�MíïD.-Wji|�u?D
|������
|�»;�8T

��#8#�I�D��ET�y)TCD�n¨ªµG�#�-! �Dr�_T�jaq�s�s���u?T�zS�� � �5CU���ACG°+4�;:3��A7A7��A�1a�O/2}P "���;:3�?(
T/*d��ë8ñ���É;êX���0�'ñïî�� ��é���É;ê
�2��î`ð.ê^êÖ�Ê�FðN��é?ð1)����;êìí?D32Wji­�u?DWq�i�����q�|;t[T

��:3��57B)D4y)T4y)T]jaq�s�|�s�u?T#�2�4îmñ����;ë!éeî������°î��>ñ�� È ��î��mé�í?T�/�*!*457 "#�-[Z�®H�� �A7��G�T
~�U���&"&�D�zJTCD!����-!*!AC��:eD)y!TCD!zP��(4��-v&�5iD!/MTCD4n¹�'���
D!�ETµjaq�s�s���u?T���o�/N}�ã�9>�� � �5CU���ACG>+4�;:3��A7AC��A,()���!:357 "&�57�

 ����;:3�3(
T�*d��ë8ñ���É;ê-���ÐþYÉ�ñ�É;ê^ê7ð.ê-É>���$4��=í.îmñ2� È ë)î`ð��]à����Ï��ë)î��:����D52�å;D�q�������q.�v�8T
�)��A7*49���-!-
D4o2TCDczPG[ �A75Cxd57��&"��D4�]TCD,nÉzg#�-!57��-
D��'T�jaq�s�s��Fu?Tb¦8&��!*!G857-!B�#eU���:3()����*4 '5=-¥9��� � �57U���ACG0+4�;:"Z

��A=AC��A�9>57-
6�9���¯8Z�&":����_��U���A=�!�;&�5C#�-
T'1�-@þ\ñ���éïð3ðW�����c�;í*����î:ÿ[ð7�J�98vî:ÿ1�Ð�J�!ëßÉ;ê:��à;�<�����Ï�d��í2�^ëd��>��þYÉ;ñ�É;ê^êCð�ê=�'ê ���;ñ��mî:ÿ��EíÐÉ����	�'ñ"é�ÿ��mî`ð�éeîmë[ñ"ð.í?D8+!+�T�s�����q�t��8T8/' � "#[��57�;&�5C#�-�%�#�:���#�9�+4�)&�57-)BVzS��Z
�?(!57-)��:3G�T

×2l�Ø



Ú �x�4Û��)Üã¾�}>ÝL�m¿x�mÁ�Á�}�ÁEÞ3��}�¿x���)Üã¾�}Lß�}�}vÛ�}�À!Ü�À4à<áY}��m¿xv8â

�):3��-!I�D'zJTCDN¦[�)I;��U[5C:35 ÷��[DO�]TCDbn��)#�A7��G�Dby!T��ET2jaq�s�s���u?TÉ1a-)%^��:���-!�.�SR,���;:�ãJ*)�� �57B�-!57-)B<57-v&"��:?���.&�5CU��
5=-v&"��:�%m���.�� �&�():�#��)B�(>R,��%�#�:�����-!*L�;%^&"��:r �-!�;+4 �(!#�&� �T
1�-×þrñ���é?ð?ð����:����íq���bî:ÿ[ð��|à;�>�����Ï�d��í2�^ëd��>�!4_ðïí��Ã�æ�ß���c���2�4î`ð.ñ�É�éeî��?��ð@����í.î`ð��Eí?D�+!+µTvq�i�»A��qe»;�8Tv/' � "#[��57�;&�5C#�-M%�#�:���#�9�+4�!&�57-)BOzS���3(!57-!��:�G�T

�!�):?�!57�3(45iD�z°TCD\À��;I[5iD\l�TCDdn«1��?(vG�#� �(45iD\�2Tbjaq�s�s;tvu?Tå/¨9M�!A7&�5©Z`AC��U���AOAC#���*�R4��A7��-!��5=-)B± ��3(!��9��g%^#�:
#�:�Z�+4�;:3��A7AC��Ac�.¯)(!���! "&�57U��b ����;:3�3($+4:�#�B�:3��9� r#�-$&�(!�b9E�!AC&�5CZ�+4 �5iT�1a-^þrñ���éïð3ð��>������í$���Vî:ÿ[ðB�,ð3éW�����
��à;�>�=��CKþD�3���E�
�O�Ï�d�;í2�^ëc� �>��þrñ�����é��¹�cêCð.íÐÉ�����þ\ñ�Évé�î��ié?ð ���&þYÉ�ñ�É;ê^ê7ð.êßþrñ�����ñ�É�����������D)+!+�T
q�t�t���q�tæi8T
/' � "#[��57�;&�5C#�-$%^#�:'��#�9�+4�)&�57-)B�zS���3(!5=-)��:�G�T

lN��AC��D�ª�T,ºMTCDµn�¦[��AC��&"#�:3��D�ºMT
/MT�jaq�s�s;tvu?T_�W�;:3��A=AC��AW "&��;&"�.Z` "+4���.�Q "���;:3�3(X%^#�:N�Lh4:3 "&V "#�A=�)&�5C#�-Pxd5C&�(
�.#�-4 �57 "&"��-F&LA75=-)���;:L "+,����*!�!+4 �T/�2��î`ð.ñ���É�î��"����É;ê&*À�;ë[ñ2��É�êÐ����þXÉ;ñ�É;ê�ê7ð.êYþrñ�����ñ�É������:����D!FHG�j^�Fu?D
­��[q"�8­�s��8T

lN�;:�G8+457 �D,�ETCD�nèlN�!9��;:�DcºETWjaq�s�s�­�u?T2¾'-! "&":?�!�.&��):���*g&":����� "���;:3�3(S#�-±¦81azP�É+4�;:3��A7A7��Aµ�.#�9�+4�!&"��:3 �T
1a-
þ\ñ���éïð3ðW�����c�;í����&�4ë<�)ð.ñ"éW���Ï��ë)î��:����GI2�D4+!+µT8�v�����v��i�­8T,1a~�~�~���#�9�+��)&"��:�¦8#[��5C��&`G�T

lN�!9>�;:�D�ºETCD�näo��;#)DµºETµ�2T�jaq�s�s;tvu?T¥¦)����A7�;R4AC��+4�;:?��A7AC��A]%�#�:?9M�!A=�;&�5C#�-! V#�%r*)��+!&�([Zih�:3 "&N "���;:3�?(
T>1a-
l2�!9��;:�D8lN��-!��AiD)n �'#�+���A7�;IF:?57 �(!��-Sjm~�*! �Tìu?DßþYÉ�ñ�É;ê^ê7ð.ê��'ê ���;ñ��^î:ÿ��MíU�N�;ñ#��É�é�ÿ����cð��2�4î`ð.ê^ê±�Ã�8ð���éïðÉ>���KJ ��í2�"���!D)+4+�T�q"�v�!q;T,¦8+4:357-)B���:L�vº���:?A7�;B)T

ªµ57��Rc��:?9���-
D!�MT�jaq�s�s�|�u?T\1�-F&"��B�:3�;&�57-!BL�! "��:'57-F&"��:�%^���.�M�;B���-v&� 'xd5C&�(g�.#�-vU���-F&�5C#�-!��A]�;+!+4A75=���;&�5C#�-! �T�1a-þ\ñ��eé?ð3ðW���:���;í�����î:ÿ[ðM�|à;� à��>����ð�ñ"ðN��é?ð����N�2�4î`ð.ê^ê±�Ã�8ð��4î!O�í�ð�ñ��2��î`ð.ñ:��É�éïðïíïD
+!+�T
��s��v��i8Tµ/� 3 "#;Z
��5=�;&�5C#�-$%^#�:'��#�9�+4�!&�57-)B�zP���?(!57-)��:3G�T

zS��(!��-v&�5�D,/MTCD�n��'��-45C��A7 �D��'T�jaq�s�s���u?TE¦81azP�è+4�;:3��A7A7��Aµ()���):?57 "&�57�N ����;:3�3(
T(�bñïî�� ��éN�"É;ê;�2�4î`ð.ê^ê±�Ã�8ð���éïð.D
PRQ ji­�u?D
­��v���8­�|[q;T

zS��(!�;+4�;&":3�[Dv�MT�oNTCD�n��'�!&"&�D8¦cT)jaq�s�s���u?T4�d��x@��-F&�57��5C+��;&"#�:�G2AC#���*ER4��A7��-4��57-)B� �&":3�;&"��B�5C�� W%^#�:]+��;:3��A7AC��A
/2}>��ACB�#�:357&�(!9� �TM1�-@þrñ���éïð3ð��>������í�����î:ÿ[ð!4&�S���|à3�T�,ð.ñ��ið.í|�>�N4���í.é�ñ�ð�î`ðM�@É�î:ÿ[ð���É�î��ié.í�É����
)¾ÿ)ð��;ñ�ð�î��iéWÉ;êªà����Ï��ë)î`ð.ñB�céN��ð��cé?ð.D4+!+�T
q�s�»A�8­���­8T
/�9���:?57����-¥zS�;&�()��9��;&�57����AW¦8#8��57��&`G�T

zS57-v&"#�-�D�¦,T8jaq�s�s>i�u?T!/'�)&"#�9��;&�57����A7A7GN�.#�-[h4B��):35=-)BO�.#�-! "&":3��5=-v&W ��;&�57 "%m���.&�5C#�-M+!:�#�B�:3��9> �ãµ�'���� "�� �&��!*)G�Tà��>�)íïîmñ�É��:�4î^í?DUF�jaqeu?D�»A�v�v�8T
�]#exdA7��G�D��'TCD��)��:�B��! �#�-
D��'TCD�n½lV#�:�%�DWo2T]~dT�jaq�s�s���u?T±�'��+!&�([Zih�:3 "&M(!���):357 "&�5=�� "���;:3�?(°#�-¼�H¦81azP�

9>���3(!57-!��TV�'ñ.î�� ��é���É�ê
�2�4î`ð.ê^êÖ�Ê�FðN��é?ð�D PHQ ji­�u?D]q�s�s��8­��v­8T
�]#exdA7��G�Dc�'TCD4n¹lV#�:�%�D!oNT!~dT�jaq�s�s[qeu?Tr¦[57-!B�AC�.Z`�;B���-v&\+��;:3��A7AC��Acxd57-4*)#exÁ "���;:3�?(
T,�S�D�,�W)!ñ�É��)í�Évé�î��"���)í�>�hþXÉ�îiî`ð.ñ��X�Ð��É�êY��í2��íSÉ����7��É�é�ÿ��:�cð	�2�4î`ð�ê�ê±�Ê�Fð��cé?ð.D5FH ]ji��u?Dc��i>i��v�F»�»FT�b�!5=-!A7��-
D)y)T!o2Tµjaq�s�s���u?T|à¤ã�ä�åHZK�cñ�����ñ�É>�Mí&�N�;ñ ��É�é�ÿ����cð_êCðWÉ;ñ2�J������T�zP#�:�B���-Pl2���)%^9>��-!-
T�b�!5=-!A7��-
D)y)Tµjaq�s�|>i�u?T�1�-4*!�!�.&�5C#�-0#�%W*)����57 �57#�-0&":����� �TV��É�é�ÿ��:�cð	��ð�É;ñ��ß�:����F;D3F]jaqeu?Dc|[q"��q�tæi8T
od�f÷"+4��AiD!¦cT[�]TCD)n{lN�49��;:�D!¦cT,jaq�s�s���u?T��W�;:3��A=AC��A�(!���):357 "&�5=�d "���;:3�?(0��ACB�#�:35C&�(!9> �%^#�:\9��� � ��;B��b+4�� 3 �57-)B

9E�!AC&�57+!:�#[�.�� � "#�:O "G[ "&"��9� �T�à��>�X�cë[î`ð�ñ��cé��iðN��é?ð�É>���7�2������ñ2��É�î��ié.íïD32R Wj^�Fu?D�»A��q�|8T
od�;#)D\ºET��MTCDOlN�!9>�;:�DrºMTCDdn§od��9��� �(�DOl�T�jaq�s�|�»�u?T /ø+4�;:?��A7AC��AO579�+4AC��9���-F&��;&�5C#�-�#�%N5C&"��:?�;&�5CU��.Z

*!����+c��-457-)B;Z`/2}�Tg1a-5þ\ñ���éïð3ðW�����c�;íh���Qî:ÿ)ð��SÉ�î����>��É;êqà�������ð.ñ�ð���éïð^���[�bñïî�� ��éN�"É;ê\�2�4î`ð.ê^ê±�Ã�8ð���éïð.D
+4+�T�qe»;|���q�|�­8T
zg#�:�B���-PlN���)%m9���-!-
T

×2l<\



£ w�w�yX�mÀ$�P¤#��¿�À$}�Á�Á

oO��5=-)��%���A=*
DF/MTCD!n¹¦)�3(!-)���3I���D)ºMT�jaq�s�s��Fu?T�/�1��d/N}bZ��� "G[-!�3():3#�-)#��! �+4�;:3��A7A7��A!1a�O/N}�T]1a-6þ\ñ��eé?ð3ðW���:���;í����î:ÿ[ð])�ðN�4î:ÿGà�É>��Éæ���"É�� à�������ð.ñ�ð���éïð����N�bñïî�� ��éN�"É;ê3�2�4î`ð�ê�ê±�Ê�Fð��cé?ð.Dµ+!+�T
­�s����8�;t�­8T��r��-4��*!57��-
1a-)%^#�:39��;&�5C#�-g��:�#[�.�� � �57-!B�¦[#8��5C��&�G�T

od�49���A7(!�;:�&�Dc�ET�~OTCD
nèzP�e�rA7��A7A7��-!*
Dcy)T�ª�T]jaq�s�|>i�u?T�þYÉ�ñ�É;ê^ê7ð.ê����=í.îmñ2� È ë)î`ðW�$��ñ���é?ð.í3í������^Z�ð_8���êÃ��ñ�É�î��"����:�Hî:ÿ[ðS���mé�ñ��;íïîmñïë)éeîmë[ñ"ð|���MéW���æ�ß�mî������a`!J-�;êìëd�>ðïí(F×É�����2�T�zP1�ÀÖ��:��� � �D��\��92R!:?57*)B���D)zP/MT
¦[��AC��&"#�:3��D\ºMT�/2Tbjaq�s�s;tvu?Tå/¬*!57 "&":?5CR4�)&"��*¼��-!*k��*!�;+!&�5CU��S*)G8-4��9�57�$AC#���*kR4��A7��-!��5=-)B± ��3(!��9��g%^#�:

+��;:3��A7AC��Ad+!:�#[�.�� � �57-)B°#�%29���*!5=�!9_Z�B�:3��57-@&��� "I8 �T 1a-Bþ\ñ��eé?ð3ðW���:���;í@���Pî:ÿ)ð�bK� �.î:ÿc4��=í.îmñ2� È ë)î`ðW�
�°ð����;ñd�	à����Ï��ë)î��:���@à����Q��ð�ñ"ðN��é?ð�D4+!+�T!­��[q"�8­����8T

¦8&"����-)I[57 "&"��D¥�]TCD¥�W57 �(!��:�D$/2TCDgn �,(4��-)B)D$�2T¥jaq�s�s�»�u?T �'�;:3xd57-
ãä:3�� "#��):3�.�Á9���-!�;B���9���-v&�%^#�:
�;+4+4A757���;&�5C#�-)Z`��xr�;:��N-)��&`x�#�:�I[ �T�Àµ���?(
T!:���+µT)�rzS¾dZ��O¦FZ�s�»eZ3q�s��8D��r�;:3-)��B�5C�VzP��A7AC#�-0¾'-!5CU���:3 �57&`G�T

¦[�)&"&�-!��:�D,�'TWjaq�s�s�»�u?TV¦[&��;&�57�N+4�;:3&�5C&�5C#�-!57-!B�xd5C&�(g 3A7����I[-)�� � �T\1a-	þXÉ;ñ�É;ê�ê7ð.ê¾þ\ñ���éïðïí?í2�:���q�N�;ñ��'ñïî�� ��é���É;ê
�2��î`ð.ê^êÖ�Ê�FðN��é?ðM �D4+!+�T
q�tæi���q�­;t[T
~�A7 "��U[5C��:�T

º��;:3-)��A=AiD�oNT��bTdjaq�s�s�»�u?Te�Ð�MÉ�ñaéNÿ��^î`ð3é�îmë[ñ�ðS���;ñ6�:�Ï��ñ����Q�:���<î:ÿ[ð|�)ð.ñ:�N�;ñ2��É��cé?ð~���S�dÉ�ñ�É;ê^ê7ð.êOí�ð�É;ñ"é�ÿFT
��(
T �ET!&�()�� �5= �D!¾�-45CU���:3 �5C&�G>#�%�À��.¯[�� ��;&d/d:?A757-)B�&"#�-
T

×2lQl


