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Soccer server

time=-1 visible position distance dir …
Ball
Player1
Player2

…

time=0 visible position distance dir …
Ball
Player1
Player2

…

Soar

Input ProcessingOutput processing

   Shared Soar Variables    
kick_angle   ball_distance
clear_ball         ball_angle

…..                    …..

ISIS Agent
Soar operator hierarchy

nN"$%(-&�5�h� �P� � � � ��%!�3�I/`���Q�QR&"$/�����/�-&�5�

��� ª �Q§ ªJ¬ � �+ª � ¤ � £1ª � ¬����Et	R&�� =�9FS�2�Q��,��3/��3�Q ���?!�I/Q��"$�o/�R&��������?!,D,��3��;4�<;�;4"$������/�"$?!�q/5?��I"J�Q��/�R&�
8���'$'1K�t	R&���3�`F�?+ � ="$8W'$�A;4":�5���L/5"$?(�� �/5?h�4"i�Y�h/5R&�`8S�2'$'H���5�A�3��'J��-W'J�2/���; � � " � �A%!�5?(-&F�?2>Px � K � ��-&'$�< 
��?(,�F&-&/��A�.;4"$������/5":?!��/�?C":�4/��3'$':"$%(�3�4/�'$)� =R&?+?(/`/5R&�A8���'$'U":�4/�?9/5R&�A?!FWFZ?(�&�3�I/Q LbZ%(?+�2' � ;I"J 5�L-� 5 #��;
>@-&��/5R&����":� � ���L/5"$?(� �+� � � "$" � �aR�����;401��?I;4��;��5?(-&/5":�&�A��?(,�F&-&/��� N�I"J�Q�4":�&%A;4":�5���L/5"$?(�C/�?9��':���2�P/�R&�
8���'$' � � "$":" � �h =����?(��;CR�����;401��?I;4��;.�5?!-W/5"$�W�`��?(,�F&-&/��� P;4"$������/�"$?!�9/�?��I"J�Q��/�R&�^8S�2'$'H;4":�5���L/5'$)A":�4/�?
/�R&�h���3�I/5�3��?2>�/5R&�A?!FWFZ?(�&�3�I/3b  w%(?+�2' � j7":/5R&?(-&/�/Q�2�I"$�W%9?!F&F�?!�W�3�4/X �b�'$?I�3��/5":?!��":�4/�?.�!�3�L?!-&�I/ � K

� �Y¬4£=¤ �5� ¤ � £1ª � ¬ � ¥ � ¥+¦C¤Q£#¤ � ���®� �I/5���Q���3FW/5"$?(�� =-&8W�5?!-W/5"$�W�� 9��?!,DF&-&/5�.��F&'J���l��?(�� ="i =/5":�&%�?�>�/5-&���
?(�.;&�! #Rz�(��/5":?!�� `>@?!�9/�R&��F&'i�<)+���a"s>�/5R&�DF&'J�3)+�3�A"J A/5?q"$�I/5�3�X���3F&/h�2�~��F&F&�5?V�!�QR&"$�W%o8��2':' � �2'i =?
;4"i 5��-S 5 =�<;D>@-W�5/5RW�3�7"$� � ���L/5"$?(� �©� K

t	R&�P'$?�j	���U'J�3)+�3�H;4?+�� U�&?!/�,����+�����4)A;I����"J #"$?(�� _j7"$/�Ra���� =F����L/U/5?7"$/X _�5���L?!,�,�����;&�2/�"$?(�� &R&?�j	�3B+�3��K
n&?!�A�3GW�2,�FW'$�+*�"$/h;4?+�� `�&?(/9;4�<��"J;4�hj7R&"J�QR�?!�&�.?2>E"$/Q `/�R&�5�3�. #-&%!%(�� =/���;�I"J�Q�4":�&%D;4"$������/5":?!�� A #R&?!-&'i;
�!�L/5-���'$'$)�8��9-� #��;f8I)q�CF&'J�3)+�3��0���%!�3�I/3KT���� =/����!;_*H�2':'� #-��QR�;4����"i ="$?(�&0@,��2�I"$�&%9���� =/X wj7":/5Ro/�R&��R&":%!R&���
'J�3)+�3�U":,�F&':�3,C���4/��3;^":��/�R&� � ?+����"$�I/5��%!�Q��/5��;h]`�U�2�X�YRW"$/5�<��/5-&���I���  *(� �+� KP�������	/�R&� � ?+�2��0\8S�! =�<;�R&":%!R&���
'J�3)+�3���5���(�YR&�< ���;4�<��"J #"$?!�m*!"$/���?(,�,C-W�&"J�3��/5�� _j7":/5R./5R&��'$?�j��3��'J�3)+�3�X �*!j7RW"J�QRC/�R&�3�D =�3��;9/5RW�^���3'$�3B(���4/
��?(,�,��2�S;& �/5?./5R&�h =?I�����3�� =���5B+�3��K

±��>@?(-&��;k/5R&��/�"$,�":�&%�?2>T/5R&���L?!,�,�����;� =-&8&,D"J 5 #"$?(�� a/�?o/5R&�q =���5B+�3�h/5?o8���B+�3�5)�����"$/�"J�3��'�":�
�2%(�3�I/3b  9F��3�=>@?(�5,��������+*E ="$�S����/5R&�g =?I�3������ =�3��B+�3�9j7"$':'�;4�5?(F�/5R&�q�3GI/5�Q����?(,�,��2�S;& 9 =-&8W,�"$/�/5��;":�
�2���(��/5":?!����)W��':�+K`tU?�F&�5�3B+���4/7/�R&"J L*_/5R&�9?(-&/5FW-&/`F&��?I���� 5 #"$�&%�,�?I;I-&'$�h"$��/�R&�9'$?�j��3�^'i�3)+�3�^FW�5?�B4"i;4�� 
 =)I���QR&�5?(�&"$µ<�2/5":?!��8��3/#j	�3����/5R&�h #?I�3���3�� #�3�5B+�3������;�/5R&�h��%!�3�I/3K

t	R&�AR&"$%(R&�3�7'i�<)+���3* � ?+�2�T�2�X�YRW"$/5�<��/5-&���+*+"$�IB+?!':B+�� P;4)4�S�2,�"i�^�3GI����-&/�"$?!�D?2>����f?(F��3�Q��/5?!� � �5�<�!��/�"$B+�
F&'i�2� � R&"$�3�X�2�X�YRI)+K�]^�k?(F��3�Q��/5?!�98��3%("$�� A�3GI����-&/�"$?!� � "1K��+K:*U/5R&�.?!F��3�X�2/5?(�C"i A�!��/�"$B(�2/���; � *�j7RW�3�k"$/A"i 
 =��'$����/���;�>@?(�^�3GI����-W/5"$?(�U*��2�S;f"$/7���3,���"$�� 7�(��/5":B+�`-&�I/5"$'U��G4F&':"J��":/5':)9/5�3��,�"$����/5��;HK�M�G4�<��-&/5":?!�q?2>PR&":%!R&0
'$��B+�3'���8� =/��Q�(��/A?!F��3�Q��/5?(�Q �'$�<�!;& `/5?q #-&8&%!?V�2'i �*Nj7RW�3�5�.�&�3j ?!F��3�Q��/5?(�Q ����5�D =�3':����/���;6>@?(���3GI����-&/�"$?(�U*

 



�2�S;�/�R4-� P�AR&"$�3�X�2�X�YR&"i�3�2'I�3GIF��2�S ="$?(�C?�>U?(FZ���Q�2/�?!�X ��3�� #-&�� LKP]^�9?!F��3�X�2/5?(�	"i ��L?!,�F�?+ #��;�?2>�/�R&�5���� =�3/X 
?2>S�5-&':�� � � " � F&������?(��;4"$/�"$?(���5-W'$�� �� � "$" � �2F&FW'$"J���2/5":?!�h�5-&':�� ��(�2��; � ":"$" � /5�3��,�"$�S�2/5":?!�`��-&'$�< �K	���5����?(��;4":/5"$?(�
�5-W'$�� `R&�3':Fk #�3'$�<��/A?!F��3�Q��/5?(�Q a>@?!�h�3GI����-&/�"$?!��8��( =��;?(�k/5RW����%!�3�I/3b  ���-&���5�3�I/AR&"$%(R&0@'$�3B+�3'�%!?+��'J h�2��;
8��3'$":��>1 7�28�?(-&/`"$/X 	�3�IB4":�5?!�W,��3�I/3K������L��?!F��3�X�2/�?!�Q T�2�5�� =�3':����/���;�>@?!���3GI����-&/�"$?(�U*4/�R&�3)q�2���a��G4���L-&/5��;
8I)�/5RW�`��F&F&'$"i�3�2/�"$?(�C��-&'$�� LK��\>H/5R&�T�2%(�3�I/3b  ���-&�5���3�I/�8��3'$":��>1 N,���/Q�QR.�2�.?!F��3�Q��/5?(�3b  P/5�3��,�"$�S�2/5":?!�h�5-&':�� �*
/5RW�3��/�R&��?(FZ���Q�2/�?!�A/5���5,�":���2/��� �K�]^%!���4/X w8&-W"$'$/�"$�q?!/�R&�3�T�2�Q�QR&":/5����/�-&�5�< 7 =-��QRo�( ��Pv � � ��!� *��7� � ��¯ � *
v�]���� �2� >@?!�T;4)I���2,�"i�^;I?!,���"$�� 	,��3).8��� #"$,�":'J���5'$).�QR����Q�!�L/5�3��"$µ3��;9"$��/�R&"J �>1�( =R&":?!�UK

t	R&�A�+�3).R&�3�5�T"J �/�R��2/�"$�6�9;4)4�S�2,�"i�^;4?(,��2":�� =-S�YRq�! 7v7?!8�?I��-WFU*Z/�R&�`?(FZ���Q�2/�?!�T =�3':����/�"$?!�m*4�3GI�30
��-&/�"$?(�.�2��;9/5�3��,�"$�S�2/5":?!�h,��3)a8���R&���3BI"$'$)h;4��FZ����;4�3�I/�?!�./5RW����-&�5���3�I/P =/X�2/5��?2>H/�R&�^���4BI"$��?!�&,����4/m�! 
F��3�Q�L�3"$B+��;�8I)9/5RW�^":��;4"$BI"J;I-��2'H�2%(�3�I/3K�n&?(�	"$�S =/Q�������+*!{�%(-&�5� � "$':'$-� #/5�X�2/5�< ��AF�?!�5/�"$?(�f?�>U/�R&�`?!F��3�X�2/�?!�
R&":�3�Q���Q�QR4)C>@?(�A� � � � F&'J�3)+�3��0���%!�3�I/Q 7"$�gvw?(8�?4xP-&FUK��l]7/`���4)q?!�&�9/�"$,��+*�;I�3F��3��;4":�&%�?!�o/�R&�. =/X�2/��9?2>
/5RW�a���4BI"$��?!�&,����4/�*!?!�&':)�?!�W�aFS�2/5Rq/5R&��?!-&%(R�/�R&"J 	R&":�3�Q���Q�QR4)."J 7 #�3'$�<��/5��;.?!���!�L/5"$B+�VK�t	RI-� �*����o�2%(�3�I/
,��3).R��3B+�� #�3'$�<��/5��;./5R&�6ªJ¬4£=¤ �5� ¤ � £U?!F��3�X�2/�?!� � -&��;4�3� � ¥ � ¤�� �+¨ «4�4¤���¤L¬���¤ � /5?."$�I/5�3�X���3F&/�/5R&�A8���'$'�8��! #��;
?!�p"$/Q A��-W�5�5���4/`F��3�X���3F&/�"$?(�?�>�/5R&�.�3�IB4":�5?!�W,��3�I/3K9¡^?�j��3B+�3�3*�/5RW���2%(�3�4/Aj7":'$'�/��3�5,�":���2/��qªJ¬4£#¤ �5� ¤ � £
�2�S;� =j7"$/X�YRl/�?/�R&� ¨s��� ¥!£#¤Q«#ªJ¬���ª ��ª ��¨ ¤Q« � ¥ ¨J¨ ?!F��3�Q��/5?(��"|>A/�R&��8S�2'$'78����L?!,��� �":�4BI"J #"$8&':��-&�&��G4F�����/���;4':)
8���>@?!���A/5R&�h��?(,�F&'$��/5"$?(��?2>�/5RW�a":�4/��3�Q�L�3F&/3K

WIN−GAME

ATTACK DEFEND

Simple
Advance

Score−goal
Clear−by
kick−out

Flank
Attack

Dash
forward

Pass−to
partner

....

Simple
defense

Defend
Goal

Careful
defense

Simple
goal
defense

Kick−out
Kick−out

Get−close
to−goal

MIDFIELD

PLAY INTERRUPT

Pass

.....
........

intercept

intercept

locate
invisible ball

locate
invisible
ball

Corner
kick

........

Dash−to
ball

locate
invisible ball

nN":%!-&��� � ��] F�?(�5/5":?!�h?2>W/5R&�P?!F��3�X�2/�?!��R&":�3�Q���Q�QR4)	>@?(�NFW'J�3)+�3�501�2%(�3�I/Q Z":�hvw?(8Z?IxP-&F. =?I�����3�� =":,C-W'J�2/�"$?(�UK
�	?�G4�<;C?!F��3�X�2/5?(�Q ��2���a/����2,²?!F��3�Q��/5?(�Q � ;4"i 5��-� � =��;�":���a>@?('$':?2j7":�&%. =�<��/5":?!� � *4?!/�R&�3�X 7�2�5�A":��;4"$BI"J;I-��2'
?!F��3�X�2/�?!�Q LK

� ���	�A�
������ �������������

]` �,��3�I/5":?!�&�<;����2��'$"$���3*!/�?9�!;W;4�5�� � �/�R&�^/����2,.j	?(�5���YR���'$':�3�&%!�V*!j	���3GIF&'$?(�5���a�W�3j�/5����,Cj�?!���40@,�?I;4�3'
8��( =��;q�2F&F&��?+�(�YR�>@?!�T�2%!���4/�0\/����2,d;I�3B+�3'$?(F&,��3�I/3*(B4"i��/5R&�A/5RW����F&F&':"J�3��/5"$?(��?�>�/�R&� � t7MP]��  #)& #/5�3,
"$�gvw?(8�?4xP-&FUK � t7MP]�� j7�( ^?!��"$%("$����'$'$)q;4��B+�3'$?(FZ�<;f"$�q/5R&����?!�I/5��G4/�?2>�8&-&":'J;4":�&%./5����,� w?�>E�2/5/X�!�Q�40
R&�3':"J��?(F&/5���	F&":'$?!/�0���%!�3�I/Q 	>@?!���5�<�2'$0@j	?(�5'i;f,�":'$"$/X�2��). ="$,.-&'i�2/5":?!�� �� � �!* �(�2� K � t7MP]�� j7�! 7'J��/5�3�7���3-� #��;
"$�D/5R&�h 5��,��T ="$,.-&'i�2/5":?!�.�3�IB4":�5?!�W,��3�I/3*3>@?!�78&-&":'J;4":�&%�/����2,6 �?2>�/5�X�2�� #F�?!�5/�R&�3':"J��?(F&/5����FW"$'$?(/7��%!�3�I/Q LK
v7?!8�?4xP-&F�"i ��a/�R&"$�X;C;4?(,��2":��>@?!� � t7MP]��kb  [���3-� #�+K���/PF&�5?�BI"J;4�< ��A�YR���'$':�3�&%!":�&%h;4?!,6�2"$��>@?(�P/5�� #/5"$�W%
� !�5HC 3�5<;F9�1#3 58\Y342 AP9N582�D	D�1#5 ��S � 342�3634SOX 5 K 3BK'A^; 9N342�9�1#3 ��5��O5��$7#\�� Q� X058CE\O349�I+9NI+58S�_

�



/5RW�f%(�3�&�3�X�2':"$/#)��2��;k���3-� =��?�> � t7MP]�� �L?!������F&/Q 9����;l��?I;4�+*P%!":B+�3�k/5RS�2/9/5RW"J �"J h�o =-&8S =/Q���4/�"J��'$'$)
;4"i 5 =":,�"$'i�2�D;4?!,6�2"$�mK�����;4����;_*` #?!,��q?2>�/5R&��%!�3�W�3�Q��'$"$µ<�2/5":?!�� ."$� � t7MP]�� j	�3���o"$�� #F&"$����;z84)~"$/X 
�2FWF&'$"i�3�2/�"$?!�D"$�Dvw?(8Z?IxP-&FUK�t	R&"J � =���L/5"$?(�CFW�5?�B4"i;4�� P?!�&':).�a8&��"$��>m?2B+���5BI"$�3jl?2> � t7M�]��kK4n&?(�7�a,D?!�5�
�3GI/5�3�S ="$B+�T;4"i 5��-� � =":?!��?�> � t7M�]�� F&':���! #�h =�3�D� � � � K

t	R&�3���.�2�5�9/#j�?f�+��)��( =F�����/X `?2> � t7MP]�� /5R���/h�2�5�9���3'$��B!���4/T"$�o8&-&":'J;4":�&%D�2%!���4/�0\/����2,� LK�n�"$�Q #/3*
"$/�F&�5?�BI"J;4�< 	�2��":,�F&'$��,C�L�4/���;®>@�X�2,���j	?!����>@?!�7/����2,²;4�3B+�3':?!F&,D�3�4/�*28S�! =�<;6?(��/=j�?9 #�3F��2�X�2/��aRW"$�3�X�2�50
�QR&"$�� L*4���(�YRDj7"$/5Rq�+�3)D��?!�� #/5�X�2"$�I/Q �

��� ¤�¥+¦ �+�\� ¥+¬&ª���¥!£�ª � ¬ � ª\¤ � ¥ �5� � �9¥+¬�� �5�!¨ ¤^���P��� � t7MP]��k*���/����2,²,��3)CR��3B+�A��´H��/^?(�`��R&":�3�50
���Q�QR&"J�3��'&?!��%+���&"$µ���/5":?!� � j7R&�3�5�T�a/����2, ,��3)�8����5����-W�Q =":B+�3'$)h��?(,�F�?+ #��;�?�>� #-&8&/5�<�2,� � K�t	RI-� L*
>@?(�7"$�� #/Q�2�S���+*I� �Q� ¦ � ¥+¬ �w?�>P��/5/Q�(�Y�.R&�3':"J��?(F&/5����FW"$'$?(/Q � ��R&�3':"J��?(F&/5���Q � ,��3)98��h��?!,DFZ?V =��;.?2>
/#j	?�£#¤�¥+¦"�L*&j7R&"i�YR�"$��/�-&�5�g��?!�� #"J #/^?�>P"$��;I"$BI"J;4-���'J LKP] �L�5"$/�"J�3��'Z>@����/5-&���A?2>P/�R&"J 	?(�5%+���&"$µ<�2/5":?!�
R&":�3�Q���Q�QR4)."J 	/�R��2/7":/7,��3)C8��A8��( =��;�?!��FS�2�5/�"J��-W'J�2� ���!¨ ¤^�LKPv7?!':�� 7�2���a?�>�/#j�?C/#)IFZ�< �

��¤ � ��ª �L£#¤L¬4£ ���!¨ ¤^���ht	R&�� #�����5�.'$?!�W%!0@/5�3��, �( 5 =":%!�&,D�3�4/X ^?2>���?!':�� `/5?�/5R&�."$�S;4"$BI"J;4-S�2'J `?(�
 #-&8&/����2,� 9"$�~/5R&�q?!��%+�2�W"$µ���/5"$?(�UK n&?!�."$�� #/Q�������+*	":�z/�R&�o #)4�I/5R&��/5"J����/5/Q�(�Y�I0@R&�3'$"i��?!FW/5�3�
;I?!,���"$�U*��f/����2, ,��3)�8��D;4�� =":%!����/5��;p�! a/�R&�D 5��?(-&/5":�&%�/5����,o*_?!���2�k":��;4":B4"i;4-��2'�,��3)
8��.;4�< ="$%(���2/���;�/5RW�.��?!,�,6�2��;4���3K7t	R&"i `�! � =":%!�&,����4/�/#)4F&"i�3�2':'$)�j7":'$'��&?!/®�YR����&%!�9":��/�R&�
 #R&?!��/^/��3�5,gK
� ¥:� § «�� � ¤ � ª � ���5�!¨ ¤^����t	R&�� #���2�5�T =RW?!�5/��3�50@/5���5, �! � =":%!�&,����4/X N?2>m�5?!':�� �*(8��! #��;�?(��/5RW����-&�50
���3�I/	/Q�( =������;� =":/5-���/5"$?(�UK�nS?(�	":�� =/X�2�����V*4"$�.>@?!�5,6�2/5":?!�C´S)4":�&%9"$��/�R&�A��/5/Q�(�Y�I0@R&�3'$"i��?!FW/5�3�
;I?!,���"$�U*�/�R&�q�! 5 #"$%(�&,��3�I/9?2>T/5R&��':���!;4���9?2>T/5R&��>@?!��,��2/�"$?(�}"i 9;4�3/��3�5,�":�&��;o8��! #��;}?(�
/�R&�`/#)IFZ�T?2>U>@?!��,��2/�"$?(�UK�n&?!�7":�� =/X�2���L�+*I��F��2��/5"J�L-&'J���	R&�3':"J��?(F&/5��� ���7,��3)�8��A/5RW�`'$���(;4�3�
j7RW�3��´�)I"$�&%�":�4/�?�/5RW�98��2/�/5'$�L{��3'J;H*Z8&-W/A�2�&?(/5R&���`R&�3':"J��?(F&/5�3�$�	��,6�<)�8��9/5RW��'$�<�!;4�3�T?2>
/�R&�`>@?!��,��2/�"$?!��j7R&���6´S)4":�&%9?!-&/�?2>[/5R&�A8���/5/5':��{��3'i;_K

t	R&���5�D�2�5�6 =F�����"s{H��FW�5?!F��3��/5":�� A�! 5 #?I��"J��/5��;kj7":/5R����!�QRk/5�<�2,o*U #-&8&/����2, ?!�h"$��;4":B4"i;4-���'�K�n&?(�
":�� =/X�2�����V*2/����2,� UR��3B+���` =��/�?2>�,D�3,C8��3�X �*L/5R&�3)A,��3)`F�?V 5 =�< 5 � ¥ � ¥ � ª ¨ ª$£1ª\¤^�L*+�2�S;�,��3)`R��3B+�	?(�&�
?(��,�?(�5�D��?!,�,.-&�&"i�3�2/�"$?(�o�QR��2�&�W�3'J Aj7"$/5R  =F�����"s{H���! � =?I��"i�2/���;l��?!,�,.-&�&"i����/5":?!����?(,�,��2�S;& 
����;9��?+ #/Q LKPt	R&���! � ="$%(�&,��3�I/�?2>H�5?('$�� U/5?`":��;4":B4"i;4-��2'i u?(�P =-W8&/5����,� N"i u8��( =��;9?!�9/�R&�3":���3��F��28W"$'$0
":/5"$�< �K�¡^?�j	�3B+���3*�/5R&"i ��( 5 #"$%!�W,��3�I/�,��3)A�&?!/�8Z��F&��?2BI"J;I��;9�2R&�<�!;9?2>U/�"$,��V*! #?�/5RS�2/P"$��;I"$BI"J;4-���'J 
,��3)��W�3��;�/5?�B+?('$-&�I/5���3�	?(�`8����5� �©-&�< =/5�<;6/�?C{�':'U"$��/�R&����?!':�� �K�n&-&�5/�R&�3��,�?!���+*4"s>P���o"$��;4":B4"i;40
-���'�b  N?!�� =-W8&/5����,ob  ��3�2F���8&"$':"$/#)h;4�3%(�Q�!;I�� P;4-&�5":�&%AF��3�=>@?(�5,��������+*��5?('$�� �,��3)A8��^�����! � ="$%(�&��; � �! 
;4"i 5��-S 5 =�<;6":��,�?!���A;4�3/X�2"$'H'J��/5�3�7":�f/�R&"J 7 #����/�"$?!� � K

��� ¤�¥+¦ ¥ � £�ª��3ª$£ � � ª\¤ � ¥ ��� � � � � t7MP]�� ���3'$":�� `?!�~�2�l�3GIF&'$"i��"$/T�5�3F&���� =���4/X�2/5":?!�k?�>�/5����, �(��/5":B40
":/5"$�< �"$�z/�R&��>@?!��, ?�>.£#¤�¥+¦ ��� ¤ � ¥!£ �+� �A?!�D�5���(��/5":B+��/5����, F&'i�2�� LK¶tU����, ?(F��3�Q��/5?!�X C�3GIF&'$"i��0
":/5'$)q�3GIF&�5�� � `�f/����2,gb  ��#?!"$�I/A�(��/5":B4":/5"$�< �*_-&�W'$"$�+�h/5R&�.�5��%!-&'i�2� �5":��;4"$BI"J;I-��2'�?(F��3�Q��/5?!�X 
��j7R&"i�YR
�3GIF&���� 5 .�2����%!�3�I/3b  C?�j7���!�L/5"$BI"$/�"$�� LK�nS?(�C":�� =/X�2���L�+*7"$��n�"$%!-W�5� � *78Z?�GI��;}?(F��3�Q��/5?!�X � =-��QR
�( ±�� 	�0 	T]��oM ���5�q�3G4FW'$"J�L"$/5':)����3F&�5�< =�3�I/5��;�/5����, ?!F��3�X�2/5?(�Q LK}±�R&���z��'$'7?�>`/�R&��F&'J�3)+�3�
��%!�3�I/Q 9"$�~�/����2,  #�3'$�<��/�/�R&� ±�� 	�0 	T]��oM ?!F��3�X�2/�?!��":�}/�R&�3":�9?!F��3�Q��/5?(��R&"$���Q�2�X�YRI)+*�/�R&�
±�� 	�0 	T]��oM /5����, ?(F��3�Q��/5?!�T"J ���?!�� #"J;4���5��;q =�3':����/5�<;C84)�/�R&��/����2,e>@?!���3GI����-&/�"$?(�UK7t	R&�3���
"i ^��R&":�3�Q���Q�QR4)�?�>E =-��QR�/����2, ?!F��3�Q��/5?(�Q �*Uj7R&"i�YRq8�?!/5/�?!, ?!-&/A"$�q"$��;I"$BI"J;4-���'U?!F��3�X�2/5?(�Q � �&?(/
8�?�G4�<; � K�]` 	j7"$/�R�"$��;4":B4"i;4-���'_?!F��3�X�2/�?!�Q L*_/5�<�2,e?(FZ���Q�2/�?!�X `�2'i =?D��?!�� #"J #/^?�>� � " � FW�5����?(��;4":/5"$?(�
��-&'$�� �� � ":" � �2F&FW'$"J���2/5":?!�o��-&'$�� ��U�2�S; � "$":" � /5�3��,�"$�S�2/5":?!���5-W'$�� LKA¡^?�j	�3B+�3��*Zj7RW"$'$���2�o":��;4"$BI"J;I-��2'
?(FZ���Q�2/�?!���2FWF&'$":�� u/�?A�2�.��%!�3�I/3b  NF&��"$B(�2/��7 =/X�2/�� � �2�.��%!�3�I/3b  NF&��"$B(�2/��	8��3'$":��>1 � *!��/5����,�?!F��3�X�2/�?!�

¯



��F&F&'$":�� ^/�?��2�p�2%(�3�4/�b  �£#¤�¥+¦ �L£1¥!£#¤QK9]�/5�<�2,  #/Q��/5�9"J �/5R&�.��%!�3�I/3b  � ��8� =/��Q�!�L/ � ,�?I;4�3'�?2>�/�R&�
/����2,ob  a,.-&/5-S�2'P8��3'$":��>1 9�28�?!-W/C/�R&��j	?!��'J;_*P�+K�%&K$*P/5RW�f/����2,gb  A��-&���5�3�I/5':),.-&/5-S�2'$':)o8��3'$":�3B+��;
 #/5�Q��/5�3%()+KPt	R&�3���^"i �?�>���?!-&�X =���&?. =RS�2�5�<;C,��3,�?(�5)+*�����;�/5RI-� ����!�QR�/����2,,���,C8��3�U,���"$�I/Q��"$�� 
":/Q `?�j7�k��?(F4)o?�>�/5R&�./5�<�2,  #/Q��/5�+*��2��;k���4)� #-&8&/����2,  #/Q�2/��� ®>@?(�h =-&8&/����2,6 ®":/`F����5/5"i��"$FS�2/5�< 
":�UK�tU?9F&�5�< =�3��B+�7/5R&�A�L?!�� #"J =/��3����)9?�>�� �  #-&8 � /����2,² =/X�2/��+*&� �  =-W8 � /����2, ,��3,98��3��,�?I;4"s{��� �"$/X 
��?(F4)D?2>�/5R&� �  #-&8 � /5����,³ #/Q��/5�A?!�&':)�/5RW�5?!-W%!R�/�R&�A-� =�h?2> �  #-&8 � /����2,d?(FZ���Q�2/�?!�X �K

t	R&��,��2F&FW"$�&%k8��3/#j��3�3��/5RW�o/=j�?lR&"$�3�X�2�X�YR&":�� 9,��3�I/5"$?(�&��;~�28�?�B+�"i ����3�I/5�3����;}?(� �5?('$�� LK���
F����5/5"i��-&'i�2�3*H =-WF&F�?+ =�D�C/����2,d"J ��3G4�<��-&/5":�&%.��/5����,d?!F��3�Q��/5?(�3*Uj7"$/�Ro =��B+�3�Q��'� #-&8�?!F��3�Q��/5?(�Q �Kht	R&�3�m*
/5RW���5?('$�q?2>��k =-W8&/5����, ?!��":��;4"$BI"J;I-��2'7":�z/5RS�2/�/����2, ,��3)l��?(�� =/��Q��"$��/5RW�o =-W8Z?(F��3�Q��/5?!�X f":/��3���
�3GI����-&/��C":�l =���5BI"J���.?2>�/�R&��/5�<�2, ?!F��3�Q��/5?(�3Kkt	RI-� L*�"|>T��/5�<�2, � "i a�3GI����-W/5"$�W%���/����2, ?!F��3�X�2/�?!�
��� *+/�R&�3��/�R&���! � =":%!�&,����4/�?2>u� �5�!¨ ¤����&/�?h�^,��3,.8��3���C?�>��h*+��?(�� =/��Q��"$�� ���/�?A�A���3�5/X�2":�9 =-W8� =�3/��	�
?2>�/�R&�A #-&8�?!F��3�Q��/5?(�Q 7?2> ��� KPn&-&�5/�R&�3��,�?!���+*!�5?('$�� P,��3)�R��3B+�T =F�����"s{H� �Q���+� �+ªJ¬W¥!£�ª � ¬ � ¤ ¨ ¥!£1ª � ¬�� � ª � �
�2,D?!�&%q/5R&�3,gK�n&?!�9":�� =/X�2���L�+*N/�R&���3G4�<��-&/5":?!��?2>�?(FZ���Q�2/�?!�X �>@?(�9?!�&����?!':��,��3)o8���;I�3F��3��;4�3�I/�?(�
?!F��3�X�2/�?!�Q �>@?(���2�&?(/5R&�3���5?('$�+K�t	R&�`�L?!������F&/P?2>��5?('$�� �R��( �8��3�3�D;4"i 5��-� � =��;98���>@?!���^":�C/�R&��,C-&':/5":0���%!�3�I/
'$":/5�3�X�2/�-&�5�I� � � � K.t	R&�9�+��)�"$� � t7M�]�� "J `/�R&�9"$�� #/Q���4/�"J�2/�"$?(�?�>7/5RW"J A��?!�S���3F&/A�( `F��2��/�?2>E/5R&�9/����2,
?!��%+���&"$µ���/5":?!��RW"$�3�X�2�Q�L)+*&j7"$/�Rf":/Q 	-� #�9�( ^�.��?!�S =/5�X�2":�4/�?!�q/5R&�h =��'$����/�"$?(�f?�>P/5RW�� #-&8&0@?!F��3�X�2/5?(�Q `?2>��
/5�<�2,e?(FZ���Q�2/�?!��*_����;f":/Q 	-� #�a":���3G4FW�5�� � ="$�W%.��?+?!�X;4"$����/5":?!�����3'J��/5":?!�� #R&"$F� LK

t	R&�A #����?!�S;_*&����;�FZ���5R���F� 	/5R&�T,�?!���^":,�F�?!�5/X�2�I/���?!�I/5��"$8&-&/�"$?(�C?�> � t7MP]��³"i �/5R���/7"$/	FW�5?�B4"i;4�� 
�2�9��G4F&':"J��":/3*3%(�3�&�3�X�2'$0@F&-&��F�?+ =��/5�<�2,.j	?!���`,�?I;4��'�*�j7R&"J�QR��3�S��?I;4�7;I?!,���"$�&0@"$��;I�3F��3��;4�3�I/��2GI"$?!,6 U�2��;
/5RW�3?!���3,� 	/5RS�2/`�3GIF&':"J��":/5'$).?!-W/5'$":�&��/����2,d,���,C8��3�X �b+�5�� #F�?!�� #"$8&":'$"$/�"$�� ��2�S;o��?!,�,D"$/5,.�L�4/X �"$�q/5����,�0
j	?(�5�HK	������ � =�3���L�+*4":/��2/5/��3,�F&/X 	/5?9F&��?�B4"i;4�h�2%!���4/X wj7":/5Rq��?!,D,�?!�� #�3�� #�^�I�&?�j7'$��;I%!�A?2>P/����2,.j	?(�5�H*
/5RS�2/�j	?!-W'J;��3����8&'$�A/5RW�3,e/5?D�2-W/5?!�W?!,�?(-� =':)f�����! #?!�g�28�?!-&/®��?+?!�X;4"$����/5":?!�o����;��L?!,�,.-&�&"i����/5"$?(�C":�
/5�<�2,.j	?!���_K�t	RI-� �*I"$/E�2"$,6 [/�?9 #-&8� =/X�2�I/5"i�2'$':)C����;4-��L�^/�R&�`�3���L?I;4"$�&%h��OH?!��/3*��2�S;C"$,�FW�5?�B+�7/5����,Cj�?!���
´��3GI"$8W"$'$":/#)+K � t7M�]�� -� =�< C/5R&�.�#?!":�4/."$�I/5�3�I/5":?!�� 9/5RW�3?!��)U� ��� * �2� �! ./5R&�q8��! #"J��8&-&":'J;4":�&%�8&'$?I�Q�l?2>
/5�<�2,.j	?!���_*(8&-&/P"$/P"J ��2'i =?9 #/5��?!�&%('$)."$�4´�-W�3������;�8I)9/5RW� � RS�2�5�<;���'J�2�S 	/5R&�3?(�5)m�  (*�� � *I�2�S;���?!�S =/5�X�2":�4/X 
�5�<�2'$":µ3��;C":��F&�Q�(��/5"i�3�2'm�2F&F&':"J�3��/5":?!�� LK

t	R&��/�"$�q8Z��/=j��3�3�l/5RW��/5�<�2,.j	?!���,D?I;4�3'��2�S;z/5R&�qF&�5�3BI"$?(-� =':)l;4"i 5��-� � =��;l/5����, ?!F��3�Q��/5?(�Q C"i 
�! `>@?!':'$?�j� �Aj7R&�3���3GI����-&/�"$�&% �  =-&8 � /5�<�2, ?!F��3�X�2/�?!�Q L*P�2%(�3�4/X `8&�5":�&%�/�?f8������9��'$'�?�>�/5R&�./5����,Cj�?!���
�5�<�! =?(�&"$�W%f?�>���%!���&�3�Q��'P/5����,Cj�?!�5��,�?I;I�3'�*�j7R&"J�QR�>1�!�L"$'$":/Q��/5�� ^/�R&�3":�A��?!,D,C-&�W"$���2/5":?!�q�2�S;��?+?(�Q;4":0
����/5"$?(�UK	xP-&���5�3�I/5':)+* � t7MP]��kb  �/����2,.j	?(�5�9�I�&?�j7'$��;4%(�A��?(-&'J;C8��h�3��/5�3%(?!�5":µ3��;C":�4/�?�/�R&�5�3�®��'J�( 5 =�< 	?2>
;4?(,��2":�&0\":��;4�3F��3�S;4�3�I/N/����2,.j	?(�5�h�2GI"$?(,� �K�t	R&�7{��Q #/���'J�( 5 N"i �Q� � ¤ � ¤L¬ � ¤ �H� ¤^��¤ � �3ªJ¬ � ?!��
 ����G4":?!,� LK
t	R&�� #���5�#�+-&"$����/5RS�2/9/5�<�2, ,���,C8��3�X `��?!,D,C-&�W"J�3��/5�9j7"$/�Rl?!/5RW�3�Q �/�?�3�S =-&�����L?!R&�3���3�I/�"$�W"$/5"i�2/�"$?!�
�2�S;�/5�3��,�"$����/5":?!��?2>�/5�<�2,d?!F��3�X�2/5?(�Q LK�t	RI-� �*�>@?!�`":�� =/X�2�����V*Z"s>��2����%!�3�I/`F&��"$B(�2/��3'$)�;I"J 5�L?2B+���Q 7/5R���/
/5RW����-&���5�3�I/5':)� =�3':����/5�<;�/����2, ?!F��3�X�2/5?(�9"J A-&���!�QR&":�3B(�28&':�+*N/�R&�3�k":/�,.-� =/A�&?(/`�#-� =/h/5�3��,�"$����/5�9/�R&�
/5�<�2, ?!F��3�X�2/�?!�9?!�p"$/Q `?�j7�UKq���� =/����!;_*�"$/A,.-� =/A�L?!,�,.-&�&"i�3�2/��a/�R&"J A-&���(�YR&":�3B(�28&":'$":/=)�":�4>@?!��,��2/�"$?!�
�28�?(-&/^/�R&�A/5����,e?!F��3�X�2/�?!��/5?9"$/X 	/5����,�,���/5�� L*+ =?9/�R��2/�/5����,�,���/5�� �;I?C�&?(/7j7�( =/5�A/�R&�3"$�7���� =?(-&�Q�L�� �*
�2�S;6/�R��2/�/5RW�`/5����,d�! ���j7R&?('$�h��?!RW�3�5�3�I/5':)9/5�3��,�"$�S�2/5�< [/�R&�A/5����, ?(F��3�Q��/5?!��K7t	R&�h =�<��?!��;���'i�! � 	?2>
¦ � ¬&ª$£ �+� ¥+¬�� � ¤ � ¥+ª � ?!���� �2GI"$?(,� ^;I�3/5���L/^"s>��C/5�<�2,d/Q�( =�o"J 7-&���(�YRW"$�3B(�28W'$�9;I-&�9/5?�-W�&�3GIFZ�<��/5��;
,��3,.8��3� � "$��;I"$BI"J;4-���'N?(�h =-&8&/����2, � >1��"$'$-W�5�+Kh��/`/5R&���':���!;& �/5R&�9/����2, "$�I/5?����3?!��%+�2�W"$µ���/5"$?(��¢ B4"i�
�5�<�! 5 #"$%(�&,��3�I/^?�>��5?!':�� w¢ /5?�?�B+�3�Q�L?!,��`/�R&"J 7>1�2"$':-&�5�VK`]` `���o�3GW�2,�F&':�A?2> � t7MP]��kb  T�2F&F&':"J�3��/5":?!�U*
��?(�� ="i;4�3�9/5RW�� #)4�I/5RW�3/5"i�C��/5/Q�(�Y�I0@R&�3'$"i��?!FW/5�3�hF&"$':?!/9/5�<�2, ":�l� #"$/�-��2/�"$?!�lj7R&���5��/5R&��F&":'$?(/�/5�<�2, "i 
´�)I"$�&%A":��>@?(�5,���/5"$?(�UK��\>U?!�W�^?�>�/5R&�7R&��'$"J�L?!F&/��3��F&":'$?!/X P =�3�� P #?!,��7-&�S�2�I/5"J�L"$F���/5��;��3�W�3,C)AB+�3RW"J��':�� u?(�
/5RW�3"$�7´�"$%(R4/T�5?!-W/5�+* � t7MP]��kb  �
 �~�2GI"$?!,6 w���#�©-W"$�5�A/�R��2/A/5RW"J 7F&"$':?!/`":�4>@?!��, ":/Q 7/5����,�,���/5�� 7��8Z?(-&/

��



/5RW�a���&�3,.)�-&�&":/Q �  ="$�S���`"$/7,6�2�+�� �/5RW�a���3'$��B!���4/�/5����,e?!F��3�X�2/�?!��-&���!�QR&":�3B(�28&':� � *W =?9/5RS�2/�/5R&�`/����2,
�5�<�!��/X 7��?!R&���5�3�I/5':)C/�?C/�R&�A�3�&�3,.)+K

t	R&�o/5RW"$�Q;~ =�3/D?2> ��¤ ¨ ¤ � £1ª��3ª$£ �2«#ªJ¬I« �Q� ¦9¦ � ¬Wª � ¥!£�ª � ¬z?!� � 
 �2GI"$?!,6 �":� � t7MP]�� �2��"J #�o8Z�<�3�2-� #�
��?(,�,C-W�&"J�L�2/�"$?!��/5?���/5/X�2"$�lF��3�#>@����/9�L?!R&�3���3�����D"$�l/5����,Cj�?!�����3�2�~ =?(,��3/�"$,��� �8Z���3GW���� � =":B+�+*��2��;
"$�S;4�3��;`"$/�,��3)�R��3B+�	R&":%!R&':)A;4�3/��5"$,D�3�4/X�2'V ="J;I�30\�LO_�<��/Q �� � � � K�¡^�3�S���+* � t7MP]��e��'J #?^":����'$-S;4�� U;4���L"J =":?!�&0
/5RW�3?!���3/5"i�7��?!,�,.-&�&"i�3�2/�"$?(�9 =��'$����/�"$BI"$/#)+KHt	R&�`�+�3)h"J;4�<�®"i �/5?���G4F&':"J��":/5':)`�5���( =?(����8�?!-&/�/5R&�T��?+ #/Q ��2��;
8��3�&��{S/Q ^?�>�;4"sO_���5�3�I/^/����QR&�&"��+-&�� 	>@?!�®�2/5/X�2":�&"$�&%�,.-&/5-S�2'�8Z��'$"$�L>1 �KAn&?!�`":�� =/X�2���L�+*_"$�� #?!,����3�! #�� �*U"s>
/5RW�3�5�9"i ^R&"$%(Ro'$":�+�3'$":R&?+?I;f/�R��2/A/5RW�9�5�3':�3B(�2�I/^":�4>@?!��,��2/�"$?!�g�3�2��8��9?!8&/X�2":�&��;�8I)�?!/�R&�3�`/����2,D,��2/��� 
BI"J��?!8S =�3��B!��/5":?!� � ��B+�3�k"|>Tj7"$/�R��� =':"$%!RI/.;4�3'i�3) � *�/5R&�3�y��?+ #/5':)l��?!,D,C-&�W"J�3��/5"$?(�k���2�l8��o�3B+?!"i;4��;_K
���q��?!�I/5�X�! =/�*_�L?!,�,.-&�&"i����/5"$?(�C8����L?!,��� 	�< 5 =���4/�"J�2'H"|>�/5R&���5�A"J 7'$?�j�'$"$�+��'$"$RW?+?I;6/�R��2/�/5�<�2,�,���/5�� P�3���
?!8W/Q�2":�z/�R&���5�3':�3B(�2�I/9"$�4>@?(�5,���/5"$?(�k"$�S;4�3F��3��;4���4/�'$)+*P����;}"s>`/�R&�3�5��"i C�oR&"$%(R~��?+ #/C/�?�&?(/C,6�2�I"$�&%
/5RW"J a":�4>@?!��,��2/�"$?(�k�3B(�2":'J�28W'$�./5?o/5RW��/5����,�,���/5�� LK�n&?!�h/5R&"i �;4���L"J =":?!�&0@/5RW�3?!���3/5"i�������! #?!�&":�&%&*�?(�&��?2>
/5RW�.���5":/5"J���2'	�+-&�� =/�"$?(�� ^"J T;4�3/5���5,�":�&"$�&%h/5R&�.�L?+ =/X `�! � =?I��"i�2/���;�j7":/5Ro/�R&�.��?!,D,C-&�W"J�L�2/5":?!�q�QR��2�&�W�3'J 
�3B(�2"$'i�28&':�P/5R&��/5����,oK � -��QR9��?V =/Q U,��3)`":��;4�3��;A�QR��2�W%!�	?�B+�3��/5":,��+KHt	R&�	�W�3G4/� =�<��/5":?!�9;I"J 5�L-� 5 #�� N #?!,��
�3GIF��3�5":,��3�I/Q �*(/5�5)I"$�W%�/5?.;I�3/5�3��,�"$�W�7"|>�/5RW���L?!,�,.-&�&":�3��/5"$?(�.��?+ #/Q 	j��3�5�`�����! #?!����8&'$)6�!�3��-W�Q�2/��3'$)D =��/
"$�q� � � � ;4-&��"$�&%9/�R&�hvw?(8Z?IxP-&FUb ¯© .��?(,�F��3/5":/5":?!�� LK
� t7MP]��kb  �/����2,.j	?(�5��,D?I;4�3'�R��! ��2'i =?98��3�3�D��-&���5�3�I/5':)��3���L?I;4��;C":�C/�R&� � ?V�2�	":�4/��3%!�X�2/���;C���Q�QR&"$0

/5�<��/5-&���+*�"$��/�R&�a>@?(�5, ?2>E�Y� � ��-&'$�< 3� � � � K`t	RW�� =�9��-&'$�� L*Zj7":/5R�;4?I�L-&,��3�I/Q��/5"$?(�U*&/5�X�!���< `�2��;�F�?("$�I/5�3�X 
/5?./5RW�3"$��-� 5��%!�9���5�h�3B(�2"$'i�28&':�h�2/ �Q�����P� ª ��ª � ¤B� � � £#¤�¥+¦ �Q�+� ¤ � £1¥+¦ � ¤ � �L£#¤�¥+¦ � �L£=¤�¥+¦ � � £1¦ ¨�� K

� �������	����� � ����� � � ��� � ���
�

t	R&����F&F&':"J�3��/5"$?(�k?2> � t7MP]�� ":�l� � � � /��� =/X 9�f�&?�B+�3'��2FWF&�5?V�!�QR}/�?o8&-&":'J;4":�&%q�2%!���4/�0\/����2,� LKot	R&"i 
 =�<��/5":?!�p;4"J ���-� 5 #�� � t7MP]��kb  A��F&F&'$"i�3�2/�"$?(�":�k� � � � "$�o>@-&�5/�R&�3�h;4�3/X�2"$'1K � ����/�"$?!� � K � ;4�� 5�L�5"$8��� `/�R&�
/5�<�2, ?!��%+���&"$µ���/5":?!�l����;/5RW�C/����2, ?(FZ���Q�2/�?!�hR&"$�3�X�2�X�YR&":�� �K � �<��/5":?!� � K ��;4"i 5��-S 5 =�< ®/�R&�.-� =��?�>7/�R&�
/5�<�2,.j	?!���C,D?I;4�3'_":��� � � � K � ���L/5"$?(� � K � ��B!��'$-���/5�� � t7M�]�� ":��� � � � K


 b� :<@�;E= Y I �1;*7D4O[\;vj~4Os 7 ;*798p:<@�;E= ;Jlnj~4���4Xj�m���4O@vIk;JIkl���4O@vT
nN":%!-&��� �  #R&?�j� `/5R&�9/����2, ?!�5%V�2�&":µ��2/�"$?(�kR&"$���Q�2�X�YRI)�"$��� � � � KHt	R&�9/5?(F&0@'$�3B+�3'��&?I;4�D�5�3F&���� =���4/X w/�R&�
�3�I/5":�5�	/����2,gKNt	RW"J �/5����,�"i ���-&���5�3�I/5':)�;I"$BI"J;4��;A"$�I/5?^>@?(-&�� =-&8W/5����,� �*!�<�!�QR9j7"$/5R.�A;4"sOH�3�5�3�I/ ���!¨ ¤ � � " �
>@?!��j7���Q;& �� � "$" � ,�"J;+{��3':;4�3�X �� � "$"$" � ;4�L>@�3��;4�3�X �� � "$B � %!?V�2':"$�� LK	t	R&���5�h�2���a/#j�?!0@/5R&���3�A�5?!':�� 	F��3�T =-&8&/����2,
�! A #R&?�j7�":�o/5R&�A{�%!-&���+K9n&?!�T"$�� #/Q�2�S���+*U��%!�3�I/Q ^":�o/5R&�. #-&8&/����2, ?�>�>@?(�5jE�2�Q;W ®RS�<B+�h�5?('$�� ` #-��QR��! 
�Q�L�3�4/��3� �I* ��'$��>@/ ���2�S; �5�5":%!RI/ �IK'��?!�5�9/�R��2�o?(�&�.�2%(�3�I/A�3�2�oFW'J�3)�/5R&�� 5�2,D���5?('$�+KTn&?!�`":�� =/X�2�����V*Z":/
"J 	F�?V 5 =":8&'$�A/�?CR��3B+�A/#j	?.�����4/��3�Q P"$��/5R&�`>@?(�5j7���Q;q =-&8&/����2,gK

nN"$%(-&�5� �  #R&?�j� w/�R&�A/5����,e?!F��3�X�2/5?(�`R&":�3�Q���Q�QR4)�>@?(�`� � � � ��%!�3�I/Q LK	]` 7;I"J 5�L-� 5 #��;�8Z�L>@?!�5�V*&?!F��3�Q��0
/5?(�Q A =RW?2j7��"$�q8�?2GI�� A =-S�YRg�! ±�� 	^0�	T]��oM �2���9/5����,³?!F��3�X�2/�?!�Q L*Uj7R&"$':�9?!/5RW�3�Q `���5�9":��;4"$BI"J;I-��2'
?!F��3�X�2/�?!�Q LK ±�� 	^0�	T]��oM "i w/�R&�9R&"$%(R&�� #/50@'$�3B+�3'H/5����,d?!F��3�Q��/5?(�3K`±�R&�3����'$'�?2>P/�R&��FW'J�3)+�3�T�2%!���4/X 
 =��'$����/ ±�� 	^0 	T]��oM "$��/5RW�3"$��?!F��3�X�2/5?(�`R&":�3�Q���Q�QR4)+*&/�R&� ±�� 	^0 	T]��oM /����2,d?!F��3�X�2/�?!�`"i w�� #/Q��8&0
'$"i =R&�<;_KAt	R&�3���.�2�5�9/#j�?fF�?V 5 =":8&'$�9?(F��3�Q��/5?!�X a/�R��2/A���2��8Z�9��G4���L-&/5��;�"$�� #�3�5BI"J���A?�> ±�� 	^0�	T]��oM *
 =F����L"|{H�3��'$':) ��U]�� � j7R&���}/�R&��8���'$'�"J �"$�pF&'J�3) � ?!� � 	`t7MPv^vM(��Pt � j7R&�3�l/�R&��8���'$'7"J A�&?!/9":�
F&'i�<)V*_����;�/�R&�9F&'i�<)+���Q 	,��3)�8��.�2/5/��3,�F&/�"$�&%./5?D/Q�2�+�h-&FoF�?+ #"$/5":?!�� `?(�/�R&�a{���'J; � KAt	R&�9�3GI����-&/�"$?!�
?2>��2�I)�?2> ±�� 	^0�	T]��oM * ��U]�� ?(� � 	`t7MPv^vM(���t ":�4B+?('$B+�� �/�R&�A�3�4/�"$���`/5����,oK

���



ISIS

Role:
FORWARDS

Role:
MIDFIELDERS

Role:
DEFENDERS

Role:
GOALEES

Role:
Left

Role:
Center

Role:
Right

Role:
Left

Role:
Right

Role:
Left

Role:
Center

Role:
Right

TEAM 

SUBTEAM SUBTEAM SUBTEAM SUBTEAM

Role:
Goalee

Role:
Sweeper
left

Role:
Sweeper
right

nN"$%(-&�5� � ��t	R&�A/5�<�2,e?(�5%+���&"$µ<�2/5":?!�qR&"$�3�X�2�X�YRI)C":�q� � � � K

t	R&�3���9�2���9 #?!,��A/5�<�2,d?!F��3�X�2/5?(�Q ^/�R��2/T�2�����3GI����-W/5��;�8I)� #-&8&/����2,� LK	t	RI-� L*Z?(������/�R&� ��U][�
/5�<�2, ?(FZ���Q�2/�?!�."J 9 #�3'$���L/5��;�>@?!�9�3GI����-W/5"$?(�U*P�2�y�2%(�3�4/. #�3'$�<��/Q A?!�&��?2>T"$/X a>@?!-&�.�QR&":'J;4���3�¢ /����2,
?!F��3�X�2/�?!�Q ]�t7t�]`x�� * �o�4&`n��#M��& * &`MPn�M 	�& ����; &TM�n�M 	�&^0 	A��]  ¢ ;4�3F��3��;I"$�&%k?(�
/5RW�9�5?!':�C?�>7/�R&�. =-&8W/5����, /5R&�D�2%(�3�4/TF��2��/5"J�L"$F���/5�� `"$�mK9t	R4-S �*U"|>E�2� �2%!���4/AF����5/5"i��"$FS�2/5�< ^"$���� =-W8&0
/5�<�2, j7"$/�Ro/5R&�.�5?('$�9?�> � �+�L� ¥ � �:�L*_/�R&�3��"$/`��G4���L-&/5�� 7/5RW� ]�t7t�]`x�� /5����, ?!F��3�Q��/5?(�3K����� #�3�5BI"J���
?2> ]Pt7tN]`x�� *�/5R&�.�3�I/5":�5�. =-W8&/5����, ,6�<)q�3GI����-&/�� n U] 	��®01]Pt7tN]`x�� * x7�Tv 	`MPv70��A�5x�� ?(�
� ������UM�01]�&��[] 	ax�M KPt	R&�`�5?('$�� P?2>�"$��;I"$BI"J;4-���'J �j7"$/�R&"$�D/5R&�
� �+�L� ¥ � �:�P =-W8&/5����,e,��3).��?(�� =/��Q�2":�
/5RW�a":��;4":B4"i;4-��2'�?(FZ���Q�2/�?!�X ^/5R&��)C�3GI����-W/5�`":�� =�3��B4"i���`?�>�/�R&�� =�A/����2, ?!F��3�X�2/5?(�Q L*_��'$/5RW?!-&%(Ro =?(,��`?(F&0
�3�X�2/5?(�Q 9��?(-&'J;�8Z�D�3G4�<��-&/5�<;�8I)":��;4":B4"i;4-��2'i `"$�p�2�I)?�>`/�R&���5?('$�� LKon&?!�h"$�� #/Q�2�S���+*N/�R&��":��;4"$BI"J;I-��2'
?!F��3�X�2/�?!� �Q ���?!���30@%!?+��' ��,��3)98����3G4�<��-&/5�<;�8I).�2�I)C?�>�/5R&�T�2%(�3�I/Q �":��/5RW�w>@?(�5j7���Q;� =-W8&/5����,o*!/�?9/Q�2�+�
�!;IB!���4/X�2%(��?2>��2�I)�%!?V�2'� 5��?(�5"$�W%C?(F&F�?!�5/�-&�&":/5"$�< �K


 b � K � �P5Xm�467 �!i$:/]^KV3 �ëT¡:<@�;E=�� s*Ikg 3 s$8�@G5�467 r_i$rki
���~�2F&F&':)4":�&% � t7MP]��kb  �/5����,Cj�?!�5��,�?I;4��'�*�/5RW� 
 � ��G4":?!,� Aj	�3�����5�3'i�2/5":B+�3'$)q���! #"$':)k/5�X�2�� �>@�3�5����;
/5?�/5RW��v7?!8�?IxP-&F�;4?!,6�2"$�m*�/�?�3�S�28&':����%!�3�I/Q 9/5?p��?(,�,C-W�&"J�3��/5�.����;}�3�S =-&���o��?(R&�3�5��������":�z�3GI�30
��-&/�"$?(�z?2>®/5����, ?(F��3�Q��/5?!�X �K ]e/#)4FW"J�3��'7�3G&��,�F&':��?2>� =-S�YRy��?!,�,.-&�&":�3��/5":?!�k"i 9 =�3�3�~j7R&�3��/�R&�5�3�
F&'i�<)+���Q �":��/5RW����%!?V�2'$":� �9 =-W8&/5����,e�3GI����-&/��`/5RW� &`MPn�M 	�&^0�	A��]  /5�<�2, ?!F��3�Q��/5?(�3K7���� #�3�5BI"J���T?2>
&TM�n�M 	�&^0 	A��]  *2F&'i�3)+�3�Q _":��/5RW"J � =-&8&/����2, �&?!��,��2':'$)��3GI����-&/���/�R&� � �4����UM[0 &`MPn�M 	 � M /����2,
?!F��3�X�2/�?!�7/5?hF�?+ =":/5":?!��/5R&��,� =�3':B+�� UF&�5?(FZ���5'$)9?(��/5R&�7{��3'i;��2��;./5?�/��5)./5?h8Z�®�<jE�2���`?2>�/�R&�`8���'$'�F�?+ =":0
/5":?!�UK	�7>���?(-&�Q #�+*&���(�YR.F&'J�3)+�3�E�3�2�D?!�&':)� =�3�T"$��":/Q �':"$,�":/5��;9�L?!�&�`?�>�BI"J #"$?(�U*I�2��;�F����5/5"i��-&'i�2�5':)Cj7RW"$'$�
�5��0\F�?+ #"$/�"$?!�W"$�&%9":/Q =��'|>�*I�3�2��8��A-&���3j7���5�`?�>�/�R&�h�2F&FW�5?+�(�YRW"$�&%98���'$'1KP¡^�3�5��"J Pj7R&�3��� x �~�2GI"$?(,� 	�3���
8��^8��3�W��{H��"i�2'�K����CF����5/�"J��-&'i�2��*©"s>m�2�I)9?!�&��?2>�/�R&�^FW'J�3)+�3�Q �"$�./5R&��%!?V�2'$":�` #-&8&/X�2,  =���� �/5R&��8��2':'H�! �8��30
"$�W%A��'$?V =�+*�"$/�;4���L'J�2���� U/5?`�3B+���5)+?!�W��":��":/Q � #-&8&/5�<�2, /5R���/�/5RW� � �4����UM�00&`MPn�M 	 � M /5����,�?!F��3�X�2/�?!�
"J �"$�5���3'$��B!���4/�K�� /X N/5�<�2,�,���/5�� ��&?�j}>@?I��-S [?(��;I��>@�3��;4":�&%�/5R&�7%(?+�2'�":�.�a�L?+?!�Q;I"$����/5��;�,����&�&�3��BI"J�^/�R&�
x�]Tv^MPn ( _0 &`MPn�M 	 � M /5�<�2,�?(F��3�Q��/5?!��K � R&?!-&'i;C���4)h?!�&��F&'i�<)+���N":�C/�R&�7%!?V�2'$":�� =-&8W/5����,  =�3�7/�R&�
8���'$'_,D?2B+�T =-Ir���":�3�I/5'$)�>1�����3j7�3)+*4":/7��%+�2":�o��'$�3��/Q �":/Q 	/����2,e,6�2/5�< � /5R���/ x�]`v�M�n ( _00&TM�n�M 	 � M
"J T�!�QR&"$�3B+�<; � K�t	R&�. #-&8&/5�<�2,³FW'J�3)+�3�Q 7?!�S���.�2%V�2"$�o��G4���L-&/5� � �4����UM�00&`MPn�M 	 � M /�?��2/�/5�3,�FW/^/�?
F�?+ #"$/5":?!�./5R&��,� =�3':B+�� U��':?+ =�7/�?A/5R&��%!?V�2'�KP���9/�R&"J �j7�3)+*V�2%!���4/X ���/5/��3,�F&/�/5?h��?+?(�Q;4":���2/��`/5R&��"$�P;4�L>@�3�� =�
?2>[/5R&�A%!?V�2'1K

]^%!���4/X ^��'J =?A�#?!":�4/�'$)�":�&"$/�"J��/5�A/5����,e?!F��3�X�2/�?!�Q LK`n&?!��"$�S =/Q�������+*&j7RW�3�o��%!�3�I/Q ��2/�/5�3,�FW/��C��?(�5�&���
�I"J�Q� � x7�Tv 	`MPv70��A�5x�� /����2, ?!F��3�X�2/5?(� � *&/5R&�3)9���� =-&���A��?(R&�3�5���4/P"$�W"$/5"i�2/�"$?!�.8I)9�3G&�QR����&%!":�&%�,��< =0

� �



 5��%!�� LKAt	R&������ =-W'$/�"J 7/5R���/`/5����,d,��3,.8Z���Q 	���5���2F&F&��?!F&��"J��/5�3':)fF�?V ="$/�"$?(�&��;�j7R&�3���.��?(�5�&�3��0\�I"J�Q��"i 
�3GI����-&/���;_*+%!�����2/�'$)�":���������! #"$�&%9/�R&�h�YR��������� 	?�>� 5�L?!�5":�&%.�9%!?+��'�K

����;4�3��;H*I¥ ¨$¨ ��?(,�,C-W�&"J�L�2/�"$?!��"$�h� � � � �2%(�3�4/X u"i U��-&���5�3�I/5':)`;4��"$B+�3�T84) � t7M�]��kb  _%!���&�3�Q��'$0@F&-&��FZ?V =�
/5�<�2,.j	?!���9�5���( =?(�&"$�&%WK��P�3/�*+%!"$B+��� � t7MP]��kb  �;4����"i =":?!�&0@/5R&��?!�5��/5"J�T��?!,�,.-&�&":�3��/5":?!�. =��'$����/�"$BI"$/#) � � 

�2GI"$?(,� � *&�&?!/®�2'$'�/5�<�2,³?(F��3�Q��/5?!�X `'$���(;f/5?6��?!,�,.-&�&"i����/5":?!��":�o/5R&�3":�7"$�&":/5"i�2/5":?!�g�2��;�/��3�5,�":���2/�"$?(�UK
n&?!�P"$�S =/Q�������+*+/�R&�`� 	`t7MPv�vM(��Ptk/5����,?!F��3�Q��/5?(�7"J �/5�3��,�"$�S�2/5�<;a8I).�®����>@�3���3�+b  �,��� 5 ��2%(�7/5? ���4"i�Y�I0
?2O �4K � "$�����q��%!�3�I/Q ��( 5 #-&,���/5R���/��2':'7/5����, ,��3,.8Z���Q ����2�zRW���2�D��5�L>@�3�5�3�Vb  a,D�� 5 ��2%!�V*	/5R&��)z;I?
�&?(/���?(,�,.-&�&"J���2/5�9":�~�!;&;4":/5":?!�zj7RW�3�z/��3�5,�":���2/�"$�&%g� 	`t7MPv^vM(��Pt`K � -��QRz #�3'$�<��/5":B4":/=)o���� =-&���� .�
 =":%!�&"s{H�3���4/7����;4-���/�"$?(�f":�q��?!,�,.-&�&":�3��/5":?!�.?2B+���5R&���(;& �K

t	R&�3�������5�.-&�4>@?!��/5-&�S�2/5��'$)p ="$%(�&"|{Z�3�2�I/AFZ?(�5/�"$?!�S a?2> � t7M�]�� /5RS�2/�RS�<B+�9)+��/`/5?q8Z�6�2F&F&':"$��;�":�
� � � � KIt	R&�� #�^F�?!��/5":?!�� �>@?I��-S �?!� � ~�2GI"$?!,6 �U�5���( =?(�&"$�&%.��8�?!-&/7,���"$�I/5�3�S�2�����E�2��;.�5�3F���"$��?2>U>1�2":'$��;
/5�<�2,?!F��3�X�2/�?!�Q L*&F��2��/5"i��-&'J���5':)�BI"J�`�3GW�YR����&%!��?2>���?!':�� �"$�./5����,Cj�?!�5�HK�n&?!�P"$�� #/Q�������+* � t7MP]�� ��?!-&'i;
F�?!/��3�4/�"J��'$'$)��3����8&'$�.>@?!�5jE�2�X;& �/�?�����! #?!�~�28�?(-&/��2"i;4"$�W%�;4��>@�3��;I�3�Q A"|>T?2j7�l%(?+�2'�"J A-&��;4���9/5R&�����2/�K
¡^?�j	��B+�3�3*+ #-��QRC�����! #?!�&":�&%9�5�#�+-&":�5�� � #?!,��T;4?(,��2":�&0�;I�3F��3��;4�3�I/������! #?!�&":�&%&*&F�?+ � =":8&'$).8��! #��;C?(��F&'J���
�5�<��?!%(�&"$/�"$?!�m*&/5?9{��Q #/`�5���L?!%!�W"$µ3�`/�R&�a>1��"$':-&�5�� 	?�>P?�j7��/����2,d,��3,.8��3�Q �":�6>@-W'|{�':'$"$�W%.�2'$':?I�3�2/���;f��?!':�� �K
n&?!�9":�� =/X�2�����V*��o;4��>@����;4�3�h,��3)oR��3B+�C��-� =R&�<; ?�O�/�?��o ="J;I���2��;k,��3)o8���-&�S�28&':��/5?o,�?�B+�98��(�Y�
�+-&"J�Q�4':)A�3�&?!-W%!R�/�?a>@-&'s{�'$'&":/Q P�5?!':�^/�?h;4��>@�3��;9"$/X 	��'$'$?I���2/5�<;C���5���IKP� �./5RW�`��8� =�3�S���`?2>u�3�2FS�28&":'$"$/�"$�� �/�?
�5�<��?!%(�&"$µ3�� #-��QRC��?!'$�7>1�2":'$-&���� N?(�CF����5/�?2>U":��;4":B4"i;4-��2'i N?!�E =-&8W/5����,� �* � t7M�]��kb  N>@-&�5/�R&�3�P��F&F&':"J�3��/5"$?(�
"J 7�L-&�5���3�4/�'$).R��2,DFZ���5��;_K


 b�� ] �J;*56u9;vj~467 � i$:/]^KV3 467 r_i$rki
t	R&�3�����2���q =�3B+�3�X�2'E�! =F����L/Q �?2>T�3B(�2':-��2/�"$�&%o/�R&��-� =��?�> � t7MP]�� ":�~� � � � K[���&���+�3)��( =F�����/."J A"$/X 
8��3�&��{S/�"$�.8&-&":'J;4":�&%A�2�D�2%(�3�I/�/5����,oK�¡^�3���+* � t7MP]��kb  N"$,�FW'$�3,.�3�+/5�<;T>@�X�2,���j	?!���Aj7�! �8��3�&�L{H��"J��'4":�
;4�3B+��'$?!FW"$�&%7/�R&�	/����2, ?(�5%V�2�&":µ��2/�"$?!�.����;�/5�<�2, ?(FZ���Q�2/�?!�PR&":�3�Q���Q�QR&"$�� L*��2��;A"$�hF&�5?�BI"J;4":�&%7�5���(;4)I,��!;4�
/5�<�2,.j	?!���C�����! #?!�&":�&%�BI"J��/�R&�����3-� =�h?2>P/�R&��/����2,.j	?(�5�.,�?I;4�3'1K�±��A,��3)��2FWF&�5?�GI"$,���/5�3':)9,����! #-&�5�
/5RW�7�5�3-� #�7?2>m/5R&�7/����2,.j	?(�5�`,�?I;I�3'4":�9/5�3��,� U?2>U/�R&�7�I-&,C8��3�U?�>U��-&'$�� ��5�3-� #��;_K�t	R&"J N,D���! #-&�5�E =R&?�j� 
/5RS�2/	/�R&�`���3-� =��R��( 	B!���5":��;�?�B+�3�P/�"$,��+K�]7/P/5R&��/5":,��7?2>�v7?!8�?4xP-WFUb ¯+ +*H�28�?!-&/ �� � ��-&'$�� L*+"�K��VK$*+��8Z?(-&/
�!��� ?�> � t7MP]�� ��-&'$�� L*2j��3�5�P���3-� =�<;_K�]7/U/5R&��/5":,���?2>m #-&8&,�":/5/5":�&%	/�R&"J ��2��/5"i��'$�+*�/5RW�	�I-&,C8��3�H?2>���-&'$�< 
-� #��;�R��3B+�a":���������! #��;�/5?.�28�?(-&/ �3� f� j7R&"J�QR�"J 	��?!-&%(R&'$) �V��� ?2> � t7MP]�� ��-&'$�< � K��.t	R&�����3,���"$�&":�&%
�5-W'$�� 7"$� � t7MP]�� ��?(-&'J;�F�?!/��3�I/5"J��'$':)�8��9-� =��;H*Z8&-W/A�! `;I"J 5�L-� 5 #��;�"$� � ����/�"$?!� � K �4*Z>@-&��/5R&���^j�?!�5��"i 
�&���L�� 5 ��2�5)./5?.�(�3��?(,�F&'$"i =R./5R&"i �-� #�+K 	^?(�&�3/5RW�3'$�� � �*+/5RW�`�3GI"J =/�"$�&%h'$�3B+��'&?2>��5�3-S =�`"i 	 =/�"$':'Z-S =��>@-&'1*& #"$�����
j7"$/�R&?!-W/�/5RW"J A��?I;4�+*P��'$'P?2>�/�R&�D��?!,�,.-&�&"i�3�2/�"s?!��>@?!�7�#?("$�I/5'$)o":�&"$/�"J��/5"$�W%�����;/��3�5,�":���2/�"$�&%D/5R&�.�+�3)
/5�<�2, ?(FZ���Q�2/�?!�X [j�?!-&'i;`R��3B+��RS�!;a/�?^8���"$,�F&':�3,.�3�4/���;	BI"J��;4?!µ3���� u?�>H;4?(,��2":�&0� #F�����"|{Z����?+?!�X;4"$�S�2/5":?!�
F&'i�2�� LK

]� =���L?!��;��+�3)h�( =F�����/P?2>H/�R&�7�3B(�2':-��2/�"$?!�."J �"$,�F��(��/U?2> � t7MP]��e?!�.� � � � F��3�=>@?(�5,���������"$�.�!�L/5-���'
%+��,��� LK�¡^�3���^/�R&�T�! =F����L/	?2> � t7M�]��³/5R���/7��?(-&'J;C8���,������&"$�&%�>@-&'$':)��3B(��'$-���/5��;9"J P/5R&�A�L?!�I/5�5":8&-&/�"$?!�
?2>T/5RW��/5����,Cj�?!���o�5���( =?!�W"$�&%o8��( =��;k?(�}/�R&��/����2,.j	?(�5�o,�?I;4��'�KotU?o/5R&"i a�3�S;_*�j	����G4F��3��"$,��3�I/5�<;
j7"$/�R�;4"|OH�3���3�I/` #�3/5/�"$�&%V ^?2>w��?!,�,.-&�&"i����/5":?!�q��?+ #/`"$� � t7M�]��kKZ±�R&":'$�h"$����?(,�F&'$��G��3�IB4":�5?!�W,��3�I/Q �*
/5RW�.��?!,�,.-&�&"i�3�2/�"$?(���L?+ =/X `j	?!-W'J;�B(�2��)o?2B+���`/5":,��+*&"$��v7?!8�?IxP-&FUb ¯+ q��?!,DFZ��/5"$/�"$?(�� �*�j	��{�GI��;�/�R&�
��?V =/�/�? �5'$?�j ��/5R&��?!-&%(R&?!-&/9/�R&�.�3�4/�"$���.��?!,�F��3/�"$/�"$?!�mK9]w/A/�R&"J �5':?�j ����?(,�,C-W�&":�3�2/�"$?!�g��?+ #/3*�� � � �
�2%(�3�I/Q P��?!,D,C-&�W"J�3��/5���A ="$%(�&"|{Z�3�2�I/P�4-&,.8��3��?2>U,D�� 5 ��2%!�< � �3B+�3�9/�R&?!-&%(R�/5RW�3)9;4?`{�':/5�3�P?(-&/� =�3B+�3�X�2'

�	� S)9N1:3 � ! � ! 9N3BAPC�
Y34Z]K�3BK AP9 � 5��Y5��$7#\ � Q�#L�I+S�9N3�2 A8X 9NI+58S#D ��I+9N1)9�1#3 \#Z]A^[H34262N3�DN587:2 X034D��GD�9 A<CEI+SOA�� X4AP7#DN3BK 9N1#3
2N3�7#DN369�5MR85 K�5 ��SE9N5 >�%���_

�3�



,��� � 5��%!�� �/�R��2/./5R&��)j�?!-&'i;z��?(,�,C-W�&"J�L�2/��C"s>�/5R&�q��?(,�,C-W�&"J�3��/5":?!�p��?+ #/9j	�3���� #�3/9/5?�µ3�3��? � Kl]w/
�5RW"$%!R �9��?!,�,.-&�&"i����/5":?!�.��?V =/3*W� � � � ��%!�3�I/Q ���?!,�,.-&�&"i�3�2/��	�&?h,��� � 5�2%(�� �K � "$�S���`/5RW�^F�?!��/5":?!��?2>�/�R&�
/5�<�2,.j	?!���,D?I;4�3'	":�k-� #��"$�~� � � � "i ���OH����/5":B+��?!�W'$)kj7":/5R~��?!,D,C-&�W"J�L�2/5":?!�U*�� �5R&":%!R �p =�3/�/5"$�W%o?2>
��?(,�,C-W�&"J�L�2/�"$?!�D��?V =/��� 5 #�3�4/�"J��'$'$)9�I-&':'$"|{S�� �/�R&�A��OH����/7?2>�/5RW�a/����2,.j	?(�5�.,�?I;4�3'1K

tN��8&'$�< u8��3':?2jp =RW?2j� U/5RW������ =-W'$/Q _?�>�%+��,��� &>@?!��/5R&�P/#j	?� #�3/5/�"$�&%V u?�>���?(,�,.-&�&"J���2/5"s?(�`��?V =/�K�t	R&�� #�
%+��,��� ^j��3�5�9��-&�o?!�p�� =?I�3�L�3�h =�3��B+�3�^B+���Q =":?!�o/�R��2/Aj7�( A;4�3B+�3':?!F���;o�<>@/��3�`/�R&��v7?!8�?IxP-&FUb ¯+ ���?(,�0
F��3/5":/5":?!�� � j	�T;4"i 5��-� � �8��3':?2j�/�R&�`���� =-&':/Q �?!��/�R&�` #�3�5B+����-S =��;���/	/�R&�Av7?!8�?4xP-&Fmb ¯© ���?(,�F��3/5":/5"$?(�� � K
t��28&':� � ��?(,�F����5�� N/�R&�`F��3�#>@?!�5,6�2�����7?�>�/5R&��/#j	?� =�3/�/5"$�W%+ 	��%+��"$�� #/	/5RW�A]^��;4RW"$'$'i¯© �/5�<�2, ;4�3B+��'$?!F���;
8I)zt`K�]^��;I?!-�?2> 	`t7te'i�28� L*	j7R&"J�QR����2,���"$�y�2��;�"$�~/5R&�gvw?(8�?4xP-&FUb ¯© p��?(,�F��3/5":/5"$?(�� �K�t��28&':�
�o��?(,�F��2���� `/5R&�DFZ���=>@?!��,��2�S���C?�>�/5R&�D/=j�?o #�3/5/�"$�&%V ��2%V�2":�� =/9/�R&��x ��(^�&":/5��;W¯© �/����2, ;4�3B+��'$?!F���;
8I) � /5?!�W�.�2��; �P�3'$?V =?.?2>�x��2���&�3%!":� ���3'$':?!� (^�&"$B+���Q =":/#)+*4j7R&"i�YRg�3�2,D�a":� � /�Ro"$�o/5RW�9v7?!8�?4xP-&Fmb ¯© 
��?(,�F��3/5":/5"$?(�� �KAt��28W'$� �  =R&?�j� A/5R���/aj7":/5Ro/�R&� �5':?2j �� #�3/5/�"$�&%W*_/5R&�.%!?V�2'�;4"sO_���5�3���L��8��3/#j	�3����� � � �
�2�S;o]^��;4R&":'$'i¯© Aj7�( ^0 � ����/ �3� %V�2,��< � ,����2��0 � K ��� F��3��%+��,�� � *&j7RW"$'$�hj7"$/�R �5RW"$%!R �� =�3/�/5":�&%+ L*Z/�R&�
%!?V�2'A;I"|OH�3�5��������j7�( C0 �O�z� ,D���2�~0 � K �  FZ���C%V�2,�� � "$� �3� %V�2,��< �K�������?(�4/��Q�! #/3*7t��28W'$�o�p =R&?�j� 
/5RS�2/�j7":/5Rk/�R&� ��'$?�j �� #�3/5/�"$�&%W*�/5R&�.%!?V�2'�;4"sO_���5�3���L�C8��3/#j	���3�k� � � � �2��;zx ��(^�W"$/5�<;&¯© .j7�( � ¯o��/
�3� %+��,��� � ,��<�2� � K � �+� *�j7R&":'$�9j7"$/�R ��R&"$%(R �o =��/5/5":�&%+ L*N/�R&�C%(?+��'7;4"sO_���5�3���L�9j7�! h� � "$� �3� %+��,��� 
� ,D���2� � K|  �©� KAt	R��2/A"J L*_�L?!,�,.-&�&"i�3�2/�"|?(��j7"$/5Rq'$?�j ��?+ #/Q ^RW�3'$F���;�/�?� =":%!�&"s{H�3�2�I/5':)�"$,�F&��?�B+�A� � � � b  
F��3�=>@?(�5,��������A"$��8�?!/�R��3�! #�� �K�����;4����;_*&"$��8�?!/�Ro/5R&�A>@?!':'$?�j7"$�&%.���! =�< �*�/5R&��;4"|OH�3���3�����A"$��/�R&��,��<�2�� 
?2>[/5R&�A%!?V�2':0�;4"sOH�3�5�3�S���� 	j	���5�A #�3�3��/5?.8��� #"$%(�&"|{H���2�I/7-&��;4�3���.t	0@/5�� #/3K

xP?(,�,.-&�&"J���2/5":?!� tU?!/Q��' tu?(/Q�2'� 5�L?!�5� tu?(/Q�2' 	�?+��' �������f%(?+��'
��?+ #/ %+�2,D�� ":�f%(?+��'J ;4"sO_���5�3���L� ;4"sO_���5�3���L�
_?�j ��� � 0 �O� 0 � � 0 � K ���
¡^":%!R ���  0 �O� 0 �O� 0 � K � 

t��28&':� � �Pt	R&�h��?!�I/5��"$8&-W/5"$?(��?2> � t7MP]��kb  7��?(,�,.-&�&"J�L�2/�"$?(�C/�?.� � � � b  �F��3�#>@?!��,��2���L�`j7R&�3�qF&'J�3)I"$�&%
�2%V�2":�� =/T]^��;4RW"$'$'i¯© VK

xP?(,�,.-&�&"J���2/5":?!� tU?!/Q��' tu?(/Q�2'� 5�L?!�5� tu?(/Q�2' 	�?+��' �������f%(?+��'
��?+ #/ %+�2,D�� ":�f%(?+��'J ;4"sO_���5�3���L� ;4"sO_���5�3���L�
_?�j ��� �  0 � ��� ¯ � K � �
¡^":%!R ��� ��� 0 � � � � � K|  �

t��28&':��� �Pt	R&�h��?!�I/5��"$8&-W/5"$?(��?2> � t7MP]��kb  7��?(,�,.-&�&"J�L�2/�"$?(�C/�?.� � � � b  �F��3�#>@?!��,��2���L�`j7R&�3�qF&'J�3)I"$�&%
�2%V�2":�� =/Ax ��(^�&":/5��;&¯+ +K

t	R&�h�28�?�B+�`�5�< =-&':/Q �":��;4"i�3�2/��`/5R���/7/5R&�®��?!,�,.-&�&"i�3�2/�"$?(�9"$�� #/5"$%V�2/���;C8I)C/�R&� � t7MP]�� /5����,Cj�?!���
,�?I;4��'�;4"J;�,����+�A�C-� #��>@-&'���?!�I/5��"$8&-W/5"$?(��/�?�� � � � b  7F��3�=>@?(�5,��������+K�t	R&"i `;4?+�� ^�W?!/`":,�F&'$)./5RS�2/`/�R&�
�5':?�j �� =�3/�/5":�&%�>@?(�A��?(,�,C-W�&":�3�2/�"$?!�6��?+ #/Q 7"$� � t7M�]�� "J 7/5R&�h�5":%!RI/^?(�&�9-&��;4���`��'$'���"$�X��-&,� #/Q�2�S���� �K

���



����;4�3�<;_*�"$�l?!/�R&�3�9":�� =/X�2�����< �*$�5R&":%!R �o,�"$%(R4/h?!-&/�F��3�=>@?(�5, �5':?2j �I*	 #?/�R��2/.�&?���?(,�,.-&�&"J���2/5":?!�o"i 
/5RW�a8��� #/` #/5�X�2/5��%!)+K7n&?(�^":�� =/X�2�����V*&"J;4�3�I/5"i�3�2'H�3GIFZ���5"$,D�3�4/X �j	�3���A�2'i =?�;4?(�&��j7":/5R�/5RW�� #?I�3���3�T =���5B+�3�
B+�3�X ="$?(��-� #��;9;4-&��"$�&%�/5RW��vw?(8Z?IxP-&FUb ¯© T��?!,DFZ��/5"$/�"$?(�� �K�t	R&���5�� #-&'$/X N/5R&���5�	RS�<B+�� #R&?�j7���^B+���5)`'i�2�5%(�
B(�2��"J�2�S���^":��/5RW�^F��3�#>@?!�5,6�2������?2>�/�R&��/5����,� �j7"$/5R �5RW"$%!R �9�2��; ��'$?�j �9 =��/5/5":�&%+ L*I =?9/5RS�2/	/�R&���5�� #-&'$/X 
�3���&�&?!/.8����5�3F�?!��/5��;k,��<�2�&":�&%2>@-&':'$)+Kg]w/h/5R&"i 9 =/Q��%!�+*�j	���3���l?!�&':)l =F�����-W'J�2/���/5R���/9/5R&��B(�2��"J�2�S���
�2FWFZ�<�2�Q ��5�3'i�2/5�<;f/5?D/5R&���2,�?(-&�4/7?�>�%!�3�&���Q�2'��&�3/#j�?!�5�D/5�Q�3r��h�2��;o�L?!,�F&-W/5�3�7':?+�!;HK^t	RI-� L*_"$�q/5R���/
B+�3�X ="$?(�k?2>�/�R&�� #?I�3���3�. #�3�5B+�3��*U"$/�"i a-&�S��'$�����9��/9/5R&"i � =/X�2%(�f"s>T��F��2��/5"i��-&'J���9��?(,�,.-&�&":�3�2/�"$?(����?+ #/
 =��/5/5":�&%A"J ���'$jE�<)W �/5R&��8��� =/�*+?!�P"|>H"$/� #R&?!-&'i;�8���B(�2�5":��;�?�B+�3��/�"$,��+*(;4�3F��3�S;4"$�&%A?(�C/�R&�^�W�3/#j	?!����':?+�!;HK

� � � ������� � �9�w���2� �

��-&��j�?!�5�~?!����%!�3�I/�'$�<�2�5�W"$�&%k":��� � � � j7�( C"$�S =F&":�5��;l84)~F&�5�3BI"$?(-� 9j	?!���z?(�¶,��(�YRW"$�&��':���2���&"$�W%
"$�~v7?!8�?4xP-WF���� � * � ¯ � Kk±��6>@?I�L-� =��;k?(��� �+ª��3ª��4¤Q«#¥+¬��!« �Q� ¬�� � ¤ � '$�����5�&":�&%��2FWF&�5?V�!�QRz"$�~;4�< ="$%(�&"$�W%
�2%(�3�I/Q �K�±�":/5R�/5RW"J 7�2FWF&�5?V�!�QRU*�;4"|OH�3���3�I/�,D?I;4-&'$�< �  #�4":'$'i � j7":/5R&":��"$�S;4"$BI"J;4-S�2'H�2%(�3�4/X wj��3�5�T'$�����5�&��;
 =��F��2�X�2/5��'$)+*U-� #"$�&%g;4"|OH�3���3�4/A':���2���&"$�&%�/����YRW�&"��+-&�� LKCt	RW"J A�2F&FW�5?+�(�YRpj7�! AF�?+ 5 #"$8&':��8����3��-� =��?�>7/�R&�
 =��F��2�X�2/5":?!��?�>U/�R&�^":��;4":B4"i;4-��2'i � =�I"$':'J N?�>U/�R&�`� � � � F&'i�3)+�3�Q L*+ =-��QRD�! 	 #�4":'$'i N/5?A�I"J�Q��"$�.;I"|OH�3�5���4/Pj7�3)W �*
"$�I/5���Q���3FW/�/�R&�A8��2':'�*IF��! � w�3/X�!K�"$�I/5?�;4"|OH�3���3�I/	,�?I;4-W'$�� LK�t	R&�3���h�2�5�A/#j	?. #�3F����Q�2/��A"$��;4":B4"i;4-���'U�2%(�3�I/
 =�I"$':'J Pj7R&�3�5�T'$�����5�&":�&%9R��! ���-&���5�3�I/5':)98��3�3�q�2F&FW'$"$�<;C"$��� � � � � � " �  =�3':����/5":�&%h�2�q"$�I/5�3':'$"$%(�3�I/P;4"$������/�"$?!�
/5?  =R&?+?(/�/5RW��8���'$'`j7R&�����2/5/��3,�F&/�"$�&%�/5?  5��?(�5���%(?+�2' � -� =":�&%zx � K �©� � � "$" �  #�3'$�<��/5":�&%k�kF&'i�2��/�?
"$�I/5���Q���3FW/7��8���'$' � -S ="$�W%C���3"$�4>@?(�Q����,��3�I/�'$�����5�&":�&% � K

� b� �N@v;JI~7D467 ��jós i �Ss$sGjqjks i$l\s*Ik@�; `as*;*5
� R&?+?(/5":�&%q�C8��2':'�/5?6 5��?(�5�.�C%(?+�2'�"J `��':���2��'$)�?(�&�9?2>�/�R&�.���5":/5"i�3�2'� #�4":'$'J 7"$�g =?I�3�L�3�3K`�P�3/�*Z?(-&�`"$�W"$/5"i�2'
R�����;401��?I;4��;~�2F&F&��?+�(�YR&�< �*P8��! #��;k?!�lR&�3-&��"J #/5"J�� � =-S�YR~�! �( =R&?+?(/��2/9/�R&�������4/��3��?�>`/�R&��%!?V�2' �4*	?(�
�! #R&?+?!/P/�?A�^�L?!�5�W�3�N?�>H/5R&��%!?+��' �I*2>1�2":'$��;h;4�Q�( =/5"i�3�2':'$)`8������2-� #�7?2>�/�R&�5�3��,��2":�AF&�5?(8&'$�3,6 �KUnN":�Q #/3*�/5R&�� #�
 =":,�F&':�	R&�3-W�5"J #/5"i�3 �*�j7R&"J�QR.;4"i;��&?(/P/Q�2�+�7":�4/�?h�!�3��?(-&�I/�/5R&��F&'i�<)+���Q �b(��?(�4{�%!-W�Q�2/�"$?(��"$�./5R&�7FW�5?�G4":,�"$/#)
?2>T/5RW�f%(?+��'�*Pj	�3����?2>@/��3�>@?!":'$��;��3B+�3�k8I)k #/Q��/5"$?(���2��)l?!F&F�?!�W�3�4/X �K � ����?(��;_*��! �j	�6�2/5/��3,�F&/���;/�?
"$�I/5��?I;4-����.,�?(�5�.��?(,�F&'$��GfRW�3-&�5"i =/�"J�3 L*_j	�D;4"J ���?�B+�3�5�<;f/5RS�2/a>@?(�h�f%!":B+�3����?(�4{�%!-W�Q�2/�"$?(�}?�>7F&'i�3)+�3�Q 
�2��?!-&�S;�/�R&�9?!F&F�?(�&�3�I/3b  `%(?+�2'1*��� =,���'$'�B(�2�5"i�2/�"$?!�o":�o/5R&�. #R&?+?!/��3�3b  `FZ?V =":/5"$?(�o,��3)�R��3B+�9;4�X�2,���/5"J�
��OH����/X w?(��/�R&��8��� #/` #R&?+?!/�"$�&%q;4":�5����/�"$?(�UK	t	RW"$�Q;H*����3�2����>@-&'������2':)& #"J 7?2>�;4"sOH�3�5�3�I/7%+��,��9 #"$/�-��2/�"$?!�S 
�2FWFZ�<�2�5�<;f/5?.'$�<�!;�/5?.�9'J���5%!�A�I-&,.8Z���	?2>�R&�3-W�5"J #/5"i�^�5-&':�� �K

tu? �!;&;4���� 5 ./5R&�� #��F&�5?(8&'$�3,6 �*Pj	�o;I����"J;I��;k/5?��5�3':)k?!����-&/5?(,��2/���;_* ��� « ¨ ªJ¬Z¤9'$�����5�&":�&%�?2>A/�R&�
 =RW?+?!/5":�&%k��-&'$�� ���oR4-W,��2�l #F�����"J��'$"i =/9�L�5����/5��;l�o =��/9?2> � ��  =RW?+?!/5":�&%l #"$/5-S�2/5":?!�� .�2�S;} #�3'$�<��/5��;
/5RW��?!FW/5"$,6�2'U #R&?+?!/�"$�&%q;4":�5���L/5"$?(��>@?!�����!�QRq =-��QRo #"$/5-S�2/5":?!� ��/5RW�3��j��a-S =��;�/�R&�� =�A'i�28��3'$�<;� =RW?+?!/5":�&%
 5�L�3���2��"$?V 7�! 7/5�Q��"$�&":�&%9�3GW�2,�FW'$�� u>@?(�`��':���2���&"$�W%. =)W =/5��,oK�t	R&�h�YR&?("J���T?2>�/5R&�`':���2���&"$�W%. =)W =/5��,ej7�( 
�9����-���"J��'U;4�<��"J #"$?!�m*&�2�S;6j��A =��'$����/���;fx � K � ��� �L� >@?!�� =��B+�3�Q��'Z�����! #?!�� LK	n�"$�Q #/3*�x � K � ?2OH�3�X 	/5R&�h��F&F&�5?(0
F&��"J�2/��^��G4F&���� 5 #"$B+��FZ?�j��3�	8����3��-� =�����(�YR.%+��,��� =":/5-���/5"$?(�����2��8������! #"$'$)�;4�� ����5":8Z�<;�":�CF&��?!F�?+ #"$/�"$?!�S�2'
'$?(%!"i�!K � ����?(��;_*���?(�� ="i;4�3��"$�&%./5R&�A'i�2�5%(�A�4-&,.8��3�	?�>� =RW?+?!/5":�&%� ����3�����5"$?V 7�2��;�/5R&�`>1�(��/^/�R��2/�"$��,�?V =/
?2>[/5R&�3,²?!�&':)���>@�Q�(��/5":?!�q?2>P/�R&��F&'i�3)+�3�Q 	j��3�5�ABI"J =":8&'$�T/5?./5R&�� =R&?+?(/5�3��*_"$/7jE�! 7�� 5 #�3�4/�"J��'U/5?��QR&?+?+ #�
�C':���2���&"$�&%D�2':%!?(�5"$/�R&,³/�R��2�����2�o���( ="$':)�R��2��;I'$��8�?(/5R�,�"J � ="$�W%.�2/5/��5":8&-&/5�< `�2��;o�.'J�2��%!�9�I-&,.8Z���7?2>
/5�X�2":�&"$�&%����! =�< �Kkt	RW"$�Q;H*�j	���&�3��;I��;k��'$�<�2�5�W"$�&%� #)& #/5�3, /5R���/.�3�2�l%(�3�&�3�X�2/5�q #?!F&R&"i =/�"J�3��/5��;��-&'$�< 
�  #-��QRz�( Cx � K � b  .;4���L"J =":?!�k/��5�3�< � 8������2-� #��?!-W�9�3G4F��3��"$,����4/X a #R&?�j	��;k/�R��2/. #"$,�F&':"J #/5"J����-&'$�< �-&'$/�"$0
,���/5�3':)f':���!;�/�?q�fF�?+?!�� 5��?(�5"$�W%����2F���8&"$':"$/5":�� �K U�! =/h8&-&/A�&?(/a':���! #/3*U/5RW�9�5����'$0@/5"$,D�9��?(�� =/��Q�2":�4/X `?2>

�3�



/5RW�� #?I�3���3��0� #�3�5B+���	�5� �©-&":�5��;D��>1�( =/3*_xP0@j7�5":/5/��3�o��'i�! � ="|{S�3�3K
t	R&�.�3G4F��3��/`'J��8��3'$��;o���(�YR� #R&?+?!/�"$�&%� ����3�����5"$?Dj7"$/5R�?!�W�C?�>7/5RW��(���*�&a�7± 	h*U�2��;lx�M 	Tt7M�v

�I"J�Q�4":�&%�;I"$�5�<��/5":?!�� ��uj7RW�3�o/5R&�D =RW?+?!/5":�&%o;I"$�5�<��/5":?!��jE�! #�Ub�/h =/��Q��"$%!RI/=>@?(�5jE�2�Q;H*N/5RW�9�3G4F��3��/`R��(;�/�R&�
 =RW?+?!/5�����3GI����-&/��	��'$'I/5R&���3�	�I"J�Q�W U�2��;9 #�3'$���L/5��;`/5RW�	?!�W�	j7"$/�R9/5R&��8��� =/�?!-&/X��?!,D�+K�M��(�YR� =-��QR9'J��8��3'$��;
 =RW?+?!/5":�&%� ����3�����5"$?9jE�! 7-� =�<;��! ��9/5�Q��"$�&":�&%D�3�! #��;I�� 5����"$8���;�8I) �  �2/�/5�5":8&-&/��� �P/5R&�A������?!,D,��3��;4�<;
�I"J�Q�4":�&%A;4":�5����/�"$?(�U*+/5R&�A #R&?+?!/��3�3b  [>1�(��"$�&%�;4"$������/�"$?!�m*4����;C/�R&�A =RW?+?!/5���3b  7���&%!':�� �/�?�/�R&�`?!/�R&�3��B4"i ="$8W'$�
F&'i�<)+���Q �*�/�R&� � ��´H�2%V �*7/5RW� � ':"$�&�< �*P/5R&��8���'$'�*P����;}/�R&��?!F&F�?(�&�3�I/3b  9%!?V�2'1K ��-&�D;4����"i =":?!�k/�?-� #�
?!�W'$)z/�R&���2�W%!'$��"$�I>@?!�5,6�2/5":?!�y�2��;�/5?l"$%(�&?!���/�R&����?(�5�5�< =F�?!��;I"$�&%~;4"i =/Q�������� .j7�! �,�?(/5":B!��/5��;z8I)
/5RW�6>@?('$':?2j7":�&%��5���( =?!�mK�t	R&��FW-&�5F�?+ #�o?2>A������?(,�,��L��;4"$�W%����4"i�Y�I"$�&%g;4"$������/�"$?!�p"J 9/5?�"$�4>@?(�5, /�R&�
R&":%!R&�3��0\':�3B+�3' � � ?+��� � ��8Z?(-&/./5R&���L'$�����5�� #/aFS�2/5Rl/�?2jE�2�X;& �?!�&�D?2>T/5R&��/�R&�5����%!?V�2'7�5��%!"$?(�� �Kg]` a/�R&�
R&":%!R&�3��0\':�3B+�3'H"J 7/5R&�A?!�W�9/5R���/` #�3'$���L/Q 	/5RW���&�3GI/��!�L/5"$?(� � �+K�%WK$*� =RW?+?!/3*HF��! � �*_?(�`��':���2��/5RW�a8S�2'$' � *�"$/7"i 
"$/X ^�5�< =F�?!�� #"$8&":'$":/=)D/5?�/Q���+��"$�I/5?6�!�3��?(-&�I/`/5R&�.;I"J =/X�2���L�� ^8��3/#j	�3����/5RW��8���'$'P����;�/�R&��?(F&F�?!�&���4/X ®":�
?!�X;4�3�7/�?C�� #/5":,��2/��^/�R&�h�YR��������� 	?�>P/5RW�a8S�2'$'H8��3"$�&%."$�I/5���Q���3FW/5��;_K

t	R&�o #)& #/5�3, j7�! ./5�Q��"$�&�<; ?(� �T��� �X�2��;4?(,�'$)p�QR&?+ #�3�z/��Q�2":�&"$�W%k�3�( =�� L*7�2�S;}/5RW��?!/�R&�3� �L� �
�3GW�2,�FW'$�� 9j	�3����-� #��;z>@?!��/5�� #/5":�&%&K�±��o�5��FZ�<�2/5�<; /�R&"J CFW�5?I����;I-&�5� �� /5":,��� L*7�2��;�/5RW���<B+���Q�2%(�
�!����-&�Q�(��)9?2>m/5R&�7��-&'$�< [?(�C/�R&��/5�� #/5"$�W%� #�3/Q �jE�! 	   K+� � KPM�B+�3�9/5RW?!-&%(R�/5R&��F&����;4"J�L/5"$B+��F�?2j��3�� =�3��,� 
/5?o8��C>1��"$��'$)o'$?�jA*�/�R&���I"J�Q�4":�&%��5-&':�� `j	�3���%�©-W"$/5�.��r6��"$���4/`":�kF&�X�!��/�"J���+Kqt	R&"i 9�2F&F����5�3�I/�FS�2�Q�(;4?�G
R��( 7 =�3B+�3�X�2'��3GIF&'J�����2/�"$?(�� �K�nN"$�X =/�*©/�R&�A #R&?+?!/�"$�&%D 5�������2��"$?+ 	j��3�5� �©-&":/5���3GIR��2-� #/5":B+�`����;�"$����':-�;4��;D�
 =":%!�&"s{H�3���4/7�I-&,.8Z����?�>� =RW?+?!/5":�&%+ 	>@�5?(, >1�2�T�3j7�3)�����;C>@�5?!, �Q��':?+ =�<;f���&%!':�� 
�IK	���q =-S�YRq =":/5-���/5":?!�� L*
/5RW�.;4"|OH�3���3�����98��3/#j	���3��/�R&�C/�R&�5���9FZ?V 5 #"$8&':�9�4"i�Y�I"$�&%D;4":�5����/�"$?(�� `�2���� #,��2':'$�3�7/�R��2�p/5R&�9�&?("J #�.�2��;
�Q����;4?(,��&�� � [?�>U/�R&��vw?(8�?I��-&F�;4?(,��2":�UK � ����?!�S;_*I�! �/5R&��R&":%!R&�3��0\':�3B+�3'+/#)IF&"J�3��'$':)� #�3'$�<��/Q N/�R&��'$�����5�&��;
 =RW?+?!/5":�&%q;4"$������/�"$?!��?(�&'$)�j7R&�3�oFW'J�3)+�3�Q 7���5�h�5���( =?!�S�28&':)o��':?+ =�h/5?�/�R&��%(?+��'P�2��;o���2�� =����/5RW��%!?V�2'1*
"$/7>@?!':'$?�j� ^/�R��2/A/5RW�9�!�L/5-���'��4"i�Y�I"$�W%.;4"$������/5":?!�� �"J 7�Q�2���3'$)q-� =�<;f>@�5?!,d-&�I>1�<B+?(�Q��8&'$�. #"$/5-S�2/5":?!�� T =-��QR
�! 7/5RW�a?(�&�� �;4�� ����5":8Z�<;��28�?�B+�+K

±�R&"$':��j���R��(;����2��'$"$���� =/Q���5/���;�?!-&/Tj7"$/5Rq/5R&�9/�R&�5���9 =RW?+?!/5":�&%q;4"$������/�"$?!�S 	?!�&':)o�! T��{��Q #/` #/5�3Fm*
�<>@/��3��/�R&���3GI/5���� =":B+�9/5�� #/5"$�W%�?2>�/�R&�� #)& #/5�3, "$/A8����3��,����L'$�����a/�R��2/.��{��&�3��;4"J ����5��/5"$µ<�2/5":?!��?2>�/�R&�
%!?V�2'�"J �-&�W'$"$�+��'$)`/�?a8���8��3�&��{H�L"J�2'I8����3��-� =��?2>m/=j�?A�5���( =?!�S �KPnN":�Q =/�*!/5RW�7�5�3'i�2/5":B+�3'$)® =,���'$'W;4"$,����� =":?!�� 
?2>E/5R&�9%(?+��'	"$���L?!�!�#-&�S��/5":?!��j7"$/5Ro/�R&�.�&?!"i =�D�2��;o�Q����;4?!,D�&�� 5 �?2>7/�R&�Dvw?(8Z?I�L-&Fl;4?(,��2":���2�5�.�&?(/
�2FWF&�5?(F&�5"i�2/5��>@?!�C{S�&�3�9�I"J�Q�4":�&%�;4"$������/�"$?!�S �K � ����?(��;_*	�3B+���kj7"$/�Rz?!�W'$)l/5R&���3���4"i�Y�I"$�W%o;4":�5����/�"$?(�� �*
/5RW�CRI-&,�����3GIF��3�5/h #�3�3,���;�/5?qR��3B+�C/��5?!-W8&'$�./5?q8Z�D��?(�� ="i =/5���4/A"$��/5RW�C'i�28��3'$":�&%�?�>7/�R&�� =RW?+?!/5":�&%
 5�L�3���2��"$?V �K�n&?!�9":�� =/X�2���L�+*	/5RW���3B+�3�X�2%(���(�3��-&�X�!��)l?�>A/5R&�ox � K � �5-&':�� �?�B+�3�9/5R&� �  £ � ¥+ªJ¬&ªJ¬ � ��¤Q£��
j7�( a?(�&'$)k  � K ��� KD�	�� ="i;4�� ^/�R&�.�&?!"i =�D�2��;�X�2��;I?!,��&�< 5 `?2>E/5R&�D;4?!,6�2"$�m*_j	�9>@?!-&�S;/5R���/A/5R&�.'$?�j
�!����-&�Q�(��)�?�B+�3�7/�R&�A/5�Q��"$�&":�&%D =�3/7jE�! ��3�2-� #��;f8�?(/5R�8I)�":����?!�S ="J #/5�3�I/7'J��8��3'$":�&%+ ��2��;�84)D"$�� #-4r��L"$�3�I/
/5�X�2":�&"$�&%6;&�2/X��>@?!�A #?!,��� 5�������2��"$?+ L*_j7R&"i�YRq'$���(;f/5?D/5R&�9F&��-&�&":�&%�?2>E #?!,��A"$,DFZ?(�5/X�2�I/^8&�X�2���QR&�� �?2>
/5RW��;I����"J #"$?(�f/��5�3�VK

� b � �N@v;JI~7D467 ��jós ró71jk@vIkl\@ �Sj
���4/��3�Q�L�3F&/5":�&%�/�R&�98��2':'P"J A�2'i =?o������"$/�"J�3��'P =�I"$':'N8&-W/�"$/T"J `�&?!/��� ="$,DF&'$�� =�I"$'$'1K9±�R&�3/5RW�3�`"$��RI-&,��2�
 =?I�����3�P?!�Pv7?!8�?IxP-&FU*&/5RW�3�5�����5�7,����4)A�3GI/5�3�����2'S�2��;9"$�I/5�3�����2'IF&'i�<)I"$�W%A��?!�S;4"$/�"$?!�S [/�R��2/��3���C":,�F��(��/
�F&'i�3)+�3�3b  a"$�I/5���Q���3FW/3K�t	R&�q?!F&F�?V ="$�W%z #"J;4�q,��3)�I"J�Q��c3F��( 5 Yc��5-&��RS�2�Q;I�3�C/�R��2���W?!�5,6�2'�*P/5RW�3�5�38I)
�5� �©-&":�5":�&%k��F&'J�3)+�3�./5?k,D?I;4"|>@)l/5RW�oF��2/�R�/5R&�3)~/Q���+��?!�.>@?!�5��%!?l"$�I/5�3�X���3F&/�"$?(�UK xPR����&%!�< 6":�z/�R&�
�3�IB4":�5?(�&,��3�I/	/�R��2/`":,�F��(��/7/5R&�h8��2':'�b  w,�?(/5":?!��?(�`BI"J =":8&"$':"$/#).,��3)��2'i =?�;4�X�2,���/5"i�3�2':'$)�":,�F��!�L/7F&'J�3)+K
¡^-&,6�2��F&'J�3)+�3�X �*H�2/`':���! #/3*&´�-&"i;4'$)q�!;W�2F&/`/�?�/5RW�� =����?!��;I"$/5":?!�� LKAt	R&�9 ��2,�����?!-W'J;f�W?!/`8��. 5��"J;f>@?(�

���



/5RW��� � � � F&'i�<)+���Q [{S�3'J;4�<;��2/�/5R&�hv7?!8�?4xP-WFUb ¯+ .��?!,DFZ��/5"$/�"$?(�� �K
t	R&�`":�4/��3�Q����F&/P-� =��;.84)D� � � � �2/Evw?(8Z?IxP-&FUb ¯© hj7�! 	RS�2��;401��?I;4�<;f8��( =��;C?(��?��D"$�&�`��G4F��3��"$,��3�I/Q 

�2�S;z/5R&�3�z{S/5/5�<;}"$�I/5?�/5RW��F&'i�<)+���Q �K ��-&�C��G4F��3��"$�3���L��;I-&�5":�&%lv7?!8�?4xP-&Fmb ¯© p����;z"$�y =-&8� #�#�+-&�3�I/
/5�< =/5":�&%AR��! P8��3�3�9/5RS�2/	/�R&�3���7"J P��?!�S ="J;I�3�Q��8&'$�7B(�2��"J��/5"$?(���! �/�?�R&?�jzj��3'$'W/5R&�� #�7F&'J���� �j�?!���+��;�-&��;4���
�!�L/5-���'^F&'i�3)4":�&%k�L?!��;4":/5":?!�� LK t	R&�q�5�� #-&'$/D =�3��,���;k/5?l;I�3F��3��;}?(�z>1�!��/�?!�X �*� =?(,���?2>hj7R&"J�QRzj��3�5�
�3GI/5�3�����2'�/5?./5RW�.�2%!���4/T�2��;o�L?!-&'i;f�&?(/`8��9/Q�2�+����"$�I/5?D�!����?!-&�I/T;4-&�5":�&%�/�R&��?���":�&���3�W%!"$�W�3�3�5":�&%.?2>
/5RW�7"$�I/5�3�X���3F&/�*! #-��YR.�( ��5�3':"J�28W"$'$":/#)^?�>UF��3�Q�L�3F&/5-S�2'I-&FH;&�2/��� �*I�&�3/#j	?(�5�h�2��;.��F&-9':?+�(;C����;�/�R&�� =/#)I'$��?2>
?!FWFZ?(�&�3�I/^FW'J�3)+KN±�RS�2/�j7�! 7�L�3�5/X�2"$��/�R��2/7-&�W'$"$�+���5�<�2'� =?I�����3�7F&'i�<)+���Q �*+?(-&�`� � � � FW'J�3)+�3�Q Lb4":�4/��3�Q����F&/
 =�I"$':'J Pj	�3���a�W?!/��!;W�2F&/�"$�&%�B+���5).j	�3':'Z/�?�;I"|OH�3�5":�&%9"$�I/5���5����'U�2�S;f�3GI/5�3�����2'�>1�!��/�?!�X �K

���&�`�L?!-&'i;C��F&F&�5?V�!�QRC/�R&"J �F&��?!8&':�3,8I)��3�&%("$�&���3�5":�&%A�2�D"$�I/5�3�X���3F&/�8��! #��;C?(�C/�R&�`;I�3/Q��"$'J �?2>�R&?�j
/5RW�9 =?I�����3�A #�3�5B+�3�����2'J�L-&'J��/5�� 78��2':'�����;�F&'i�<)+���7B+�3'$?I��":/5":�� �*W;4���3�3)W w":��/5RW�� =�hB+�3'$?I��":/5":�� �*IFZ���Q���3FW/5-���'
"$�I>@?!�5,6�2/5":?!�g =�3�I/^/�?�F&'i�<)+���Q �*H�2�S;�/5R&�hB!���5":?!-� `�Q����;4?(,�"$µ���/5":?!�� 7?2>�,�?(/5"$?(�o����;�F��3�Q����F&/5":?!�UKT]^'$'
/5RW�� =�9":�4/��3�5����'P =":,C-W'J�2/�"$?(�6>1�(��/5?(�Q A�2�����3B(�2":'J��8&'$�h/5?�/5R&�.;I�� =":%!�&�3��K)(` #"$�&%�/�R&"J �"$�4>@?(�5,���/5"$?(�U*_?(�&�
��?(-&'J;_*3>@?!���3G&��,�F&':�+*�8&-W"$'J;h�2�h"$�I/5�3�X���3F&/U/�R��2/� =":,C-&'i�2/���;^/5RW�7 =?I�����3�� ="$,.-&'i�2/5":?!�`":��?(�Q;4�3��/5?TF&�5��;I"J��/
>@-&/�-&�5�� #/Q��/5�� �?�>�/5R&��j	?(�5'i;8��! #��;k?!�k/�R&���( 5 =-W,�F&/5":?!�k/�R��2/9/�R&�3�����2�����&?o?!/�R&�3�.��%!�3�I/Q A"$�k/�R&�
j	?(�5'i;_K

±�hR��3B+�A/Q�2�+���o�.;4"|OH�3���3�4/���F&F&��?+�!�QRU*U;I�5"$B+���f8I)�/�R&�)�+-&�� #/5"$?(�o�( ^/5?.j7R��2/Tj	?!-W'J;fRS�2F&F��3�o"s>
F&'i�<)+���Q A��?!-W'J;o'$�����5�k/�R&�3"$�A":�4/��3�Q����F&/`F&'i�2�� A/5R&�3,6 =�3':B+�� ^����;j7R���/�j�?!-&'i;/5R���/�':���2���&"$�&%q/5�3':'�-� LK
tU?C/�R��2/7�3�S;_*&j	�A���5�A�3GIF&'$?(�5":�&%.���5�3":�4>@?!�X���3,����4/�':���2���&"$�W%����O�4* �(� �2F&F&��?+�(�YRqj7R&�3�5��84).F&'J�3)+�3�X 	�3���
�!;W�2F&/7/�R&�3"$�P":�4/��3�Q����F&/�?!�W'$"$�W�+*+-&��;4�3�E�!��/�-��2'HF&'J�3)I"$�&%h��?(��;4":/5"$?(�� �-S ="$�W%^�#-� #/	/5RW�`F��3�Q����F&/5-���'�"$�&F&-W/
F&��?2BI"J;I��;k84)k/�R&�qvw?(8�?4xP-&FUb ¯© � #�3�5B+����/5?�/5RW�fFW'J�3)+�3� �o£ � ¤ � ¥ ¨:¨�� � ���4�L� ¤L¬I£ �+ª � ¤ � £1ª � ¬�� � � ¥+¬ � ¤gªJ¬
�+ª � ¤ � £�ª � ¬�� �+ª �L£�¥+¬ � ¤XK

]^'$/�R&?!-W%!R�?!-W�C>@?I��-� C"i �,D?!�5��?(��j7R��2/�"J 9'$�<�2�5�W��;z�( C?!F&F�?V =��;�/5?kRW?2jd":/C"i �':���2���&��;_*7���4)
�2FWF&�5?V�!�QR,.-� =/��&�3B+���5/5RW�3'$�� � 7�!;&;I�5�� � ®/�R&�.;4"sr���-W'$/5":�� 	"$�WR&�3�5���4/�"$�q?!�&':"$�&�9':���2���&"$�&%D?2>�"$�I/5�3�X���3F&/�K
���/�R&�.��?(-&�Q #�C?�>���%+��,��+*U/5R&���5�.�2���C�W?!/A,��2�I)�?!F&F�?(�5/5-W�&"$/�"$�� A/5?�"$�I/5�3�X���3F&/�/5RW�C8���'$'1K��P�3/`�3B+�3�
?!�W�C>1�2":'$��;o"$�I/5�3�X���3F&/®�3�2�kRS�<B+�D;4":�5�D��?!�� #�#�+-&�3�����< �K�t	R&�3����>@?!���+*N�X�2F&"i;'$�<�2�5�W"$�&%q?2>�"$�I/5���Q���3FW/Q ^"i 
����"$/5"i�3�2'1K�����;I�3��;_*�"|>T�2�~��%!�3�I/9j7��"$/5�<;�>@?!�9":/Q a":�4/��3�Q�L�3F&/A/5?g��?!,�FW'$�3/��C":�l =-������� 5 A?!��>1��"$'$-W�5�D�2��;
/5RW�3���!;&��F&/5�<;"$/X ^8��3R��3B4":?!�`8S�! =�<;�?(�/�R&��>@�3��;48S�!�Q��?!�W'$)o��/A/5R&�9�3�S;�?2>� #-��QR��2��"$�I/5�3�X���3F&/�*Z/�R&�
�5�< =-&':/�j	?(-&'J;l��F&F����2�9/�?o8Z��":���!;4� �©-���/5�C>@?(���X�2F&"i;_*������2':0\/�"$,��.�(;&�2FW/Q�2/�"$?(�UKk]7/�/�R&�� 5��,���/�"$,��+*
 =":�������3GI?!%!���&?!-� P�3B+�3�I/Q �,��3)9���2-� #�`/5R&�T"$�I/5�3�X���3F&/�/�?a>1��"$'�*+/�R&�` #)& #/5�3,gb  N�&����;C/5?A>@-&'$':)9�3GIF&'$?("$/�/�R&�
'$�<�2�5�W"$�&%9?(F&F�?!�5/�-&�&":/5"$�< w"i �>@-&�5/�R&�3���!�����3�I/5-���/5��;_K

���z�+�3�3FW"$�&%qj7"$/5R~/5R&�< =�o�L?!�������5�� L*�j���R��3B+��F&-&�X =-&��;~�2�y�2F&F&��?+�(�YR�j7R&���5�38I)k�5��"$�4>@?(�Q���3,D�3�4/
?I�3��-W�Q C?�B+�3�.��{�GI��;}/��3,�F�?!�X�2'7�3GI/5�3�I/ � �o{�G4�<; RW?!�5":µ3?!��?�>h�!�L/5"$?(�� � *�;4��{��&�<; 8I)~�2��":�4/��3�Q����F&/
¦9ª �3��� « ��¨ ¥+¬4*+����;�/5RW�3�5�7"i u":,�,���;4":��/5�����3"$�4>@?(�Q����,��3�I/3*�?I����-&�5��"$�&%®�! N/�R&"J U,�"J�L�5?!0@F&'i�2��"i u":��F&��?!%(�5�� � �K
� F�����"s{H�3��'$'$)V*3/5R&�7':���2���&"$�&%�-� #�� N/5RW�7 5��,��� =":,�F&'$�PF&'i�2�� =/5��-���/�-&�5��-� =��;�":��/�R&�7�&?!�W0\':���2���&"$�&%TB+�3�Q #"$?!�
?2>�/�R&�`/����2,o*+j7R&���5�38I).�aF&'i�3)+�3�P"$�I/5�3�X���3F&/X [/�R&��8��2':'_8I)� #/5�5":�&%!":�&%�/�?!%(�3/5R&���7�9��?('$'$�<��/5":?!�9?2>�,�"i���5?(0
F&'i�2�� LK�n&?!�U�3B+���5)T =/5��Fa":�h�w,�"i���5?(0\FW'J�2�m*3� � � � R��! ��2�A�3GIF�����/Q��/5":?!�h�! U/5?�j7R��2/��2�I)`�&��j":�4>@?!��,��2/�"$?!�
>@�5?(,d/5R&�. #�3�5B+�3�� #R&?!-W'J;�"$�I>@?!�5,d":/`�( ^/5?�/�R&��8S�2'$'1b  7'$?I�3��/5":?!�UKTnZ��"$':-&�5�A/5?D,��3�3/7/�R��2/��3GIFZ�<��/Q��/5"$?(�
�5�< =-&':/Q ^":���6':���2���&"$�W%�?!F&F�?(�5/5-W�&"$/#)+K9t	RW�9,�"J����?!0@F&'J���� ���?!�� #"J #/a?�>E�6/�-&�5��"$�S���5�3,D�3�4/P>@?!':'$?�j	��;�8I)
?!�W�C?(�a/#j�?�;&�! #R&�� LK�n&?!�`,D?+ =/T"$�&F&-W/��L?!��;4":/5":?!�� L*u/�R&�.�!�L/5-���'�/�-&�5��"J T�3�2'i��-&'J��/5��;f>@��?!, /5R&�./5-&���
"$�S���5�3,D�3�4/�"$��/5R&�`>@?('$'$?�j7":�&%�>1�! #R&"$?(� �

�	��
����������������������������
�� ��!�!"$#%�'& ñ �	������()�*�+����,-�.��
0/1��2�3��4��.�53�!�!"6#7� ò
n&-&�5/�R&�3�5,D?!�5�V*©':���2���&"$�W%9"J 	%!���&�3�Q��'$":µ3��;. =F���/5"J��'$':)�B4"i�9�9��'$-S =/5���5"$�W%�?2>[FZ���Q���3FW/5-���'_"$�WF&-&/���?(��;4"$0

�  



/5":?!�� � "1K��+K:*& #/Q�2/��� � K�nS?(�`���(�YRq��':-� =/��3�3*&/�R&��':���2���&"$�&%.F&��?I���3��;& 7"$�S;4�3F��3��;4���4/�'$)D =?&*�>@?!��"$�� #/Q�2�S���+*H�
;4"sO_���5�3�I/P,�"J����?!0@F&'J���C,6�<)h8��`'$�����5�&�<;�>@?(�78��2':'J �/5R���/��2���`,�?�B4":�&%`/�?2jE�2�X;& 	/5R&��F&'i�<)+���	�( 	?!F&F�?V =��;
/5?D8��2':'J 7,�?�B4":�&%.�3j7�3)+K�vw��FZ�<�2/5�<;6>1�2":'$-&���� 7'$���(;f/5?6�YR����&%!�< w":��/5RW��F&'i�2���! � =":%!�&��;�/�?C/�R��2/T"$�&F&-W/
��?(��;4"$/�"$?(�UK`���oF����5/5"i��-&'i�2�3*�/5RW�9/5-&���o"$�������3,��3�I/� =F�����"s{H�a/�?�/5R���/`"$�&FW-&/`�L?!��;4":/5":?!�o"J ��!;��#-� =/���;���"$0
/5RW�3�	-&FD?!�7;I?2j7��-&F�?(�f���3F����2/���;�>1��"$'$-W�5�+KPxP-&�5���3�4/�'$)+*+/�R&"J P��':-� =/��3�5":�&%�"i �;I�� =":%!�&��;.84).R��2�S;f����;C"i 
{�GI��;_*I8&-&/T�2-&/�?!,���/5��;_*W;4)I���2,�"i�`�2FWF&�5?V�!�QR&�� 7,��3)98Z���2F&FW'$"J���28&':�`R&�3��� � �+K�%WK$*m� � � �\� K

nN"$�S�2'$':)+*4/�?�F&��?2BI"J;I�®>@?(�`�9,�?(�5�h�!�3�L-&�Q��/5�h�! � =�� � =,��3�I/7?2>� =-��3�L�� 5 7?!�7>1�2":'$-&���+*&�3B(�2':-��2/�"$?!�q"$/X =�3's>
"J 7;I�5"$B+���C8I)���� ��?!�Q�(��'$� �4*&� � � � b  �R&":%!R&���50@'$�3B+�3'1*I;4����"i ="$?(�&0@,��2�I"$�&%A/�"$�3��*©j7RW"J�QR�/5�3�S;& 	/5?9R��3B+�`,D?!�5�
��?(,�F&'$��/5��":�4>@?!��,��2/�"$?!�l?(�zj7RI)z����"$�I/5�3�X���3F&/hF&'J����"J �>1�2":'$"$�W%&K�n&?!�."$�S =/Q�������+*P>1�2"$':-&�5�q;4-W��/5? �
8&':?I�Y�I"$�&%9FW'J�3)+�3�	"i 	/5�����2/���;�;4"|OH�3���3�4/�'$)�>@��?!,e>1�2":'$-&���A;4-&�A/5?D�2��":,�F&�5?(F��3�	/�-&�5�g�2�&%('$�+K

��������� �	��
 ������ ��������
�� ����	
����
tU?z;W�2/5�V*wj��oR��3B+�oF��3�=>@?(�5,���;~ =�3B+���Q�2'�F&���3'$":,�"$�����5)��3GIFZ���5"$,D�3�4/X �"$��j7R&"i�YRy� � � � ,��!;4�q?!�&':"$�&�
�!;��#-� =/�,��3�I/Q 7/5?�/�R&�9/5-&���o"$���L�5�3,����4/P>1�!��/�?!�3KAt	RW�� =�9�3GIF��3�5":,��3�I/Q P"$�IB+?!'$B+�<;f #"$G��3GI/5�3�S;4��;40@'$�3�W%!/5R
%+��,��� �8Z��/=j��3�3�h� � � � �2�S;a/#j	?7?(/5R&�3�U/����2,6 �*!x ��(^�&":/5��;W¯©  � /5����, ?2> � /5?(�&���2��; ����'$?+ #?7?2>Hx��2���&�3%!":�
���3':'$?!� � ����;k]^��;IR&"$':'J¯©  � /����2, ?�>Et`KN]���;4?!-�?2> 	`t7t 'J��8� � K9������(�YRo%V�2,��V*Z�3B+���5)q� � � � F&'J�3)+�3�
 =/X�2��/5��;�j7"$/5Rq�9;4�L>1�2-&':/7B!��'$-&�A?�>��4K  >@?!��/5R&�3":�	/�-&�5�q"$�������3,��3�I/P�(���5?V 5 ��2'$'U":�&F&-&/��L?!��;4":/5":?!�� LK

�	)A/5R&�P�3��;A?2>H%+��,��+*3':���2���&"$�&%T�3�����5�< =-&':/N":��/5-W�5��":�������3,��3�I/�B!��'$-&�< u/�R��2/��X�2�&%(��>@��?!, �T� ;4?�j7�
/5?.0 � *��!�L�5?+ � w":�&F&-&/��L?!��;4":/5":?!�o�L'$-� #/5�3�X �K��	�<�3�2-� #�A?2>�/5R&�A,.-&'$/�"$F&':"J�3��/5"$B(�	>1�!��/�?!�X ^����;f8����3��-� =�A/�R&�
"$�I/5���Q���3FW/NF&'i�2�� P���5��"$�IB+?!�+��;A�5�3F�����/5��;4':)+*!/�R&�� =�T�3������?(�� =/�"$/�-&/5���h;4�Q��,��2/�"J�	�QR����&%!�+KP¡�?2j��3B+�3��*<>@?(�
�2�I)�FS�2�5/�"J��-W'J�2��"$�&F&-W/���?(��;4":/5"$?(�U*+/5R&��/5���3��;�"$�9/�R&�7'$�<�2�5�W"$�&%T =�3��,� u-W�&"|>@?(�5,�":��":/Q �;4":�5���L/5"$?(�9�(���5?V 5 
/5�<�2,� 7����;�F�?V ="$/�"$?(�� �KA�\>P?(�&��F&'i�3)+�3�^FW'J�3)4":�&%D]^��;4R&":'$'i¯© h"$���������! #��;f/�R&��/�-&�5�o":�������3,��3�I/P-&��;4�3�®�
���3��/Q��"$�l"$�&FW-&/��L?!��;4":/5":?!�z/�R&�3�y�2'$'7/�R&��FW'J�3)+�3�Q �j7":/5Ry =-4r6��"$���4/h/5�Q��"$�&":�&%��3G&��,�F&':�� aj�?!-&'i;}/5����;
 =RW?2j�����"$���������! #�^j7RW�3/5R&����":��%+��,��� �j7"$/�R�]���;4R&":'$'J¯+ �?!�^x ��(��&"$/���;&¯© �>@?!��/5R���/	"$�WF&-&/7�L?!��;4":/5":?!�UK
t	R&�3���7R&?�j	�3B+���Nj��3�5�7?�>@/5�3�. #/5�5":�4":�&%A;4"sOH�3�5�3�S���� N":�9,��2%(�&"$/�-�;4�7�(���5?V 5 P/5����,� N����;9F&'J�3)+�3�X �K��	�3'$?�jA*
j	�h��?(�� ="i;4�3�7/#j	?9":'$':-� =/��Q�2/�"$B+���3GW�2,�F&':�� �K

�@����� ��� � �!� � 
 
��#" ��$�!%&�!�'�����$(���) ��#�����*�@���!�+�
����F��2��/5"i��-&'J���3*I'$�3/X 	��?(�� ="i;4�3�	/�R&�A�3�( =�`?�>�j7RS�2/���F&'i�<)+����":����F����5/5"i��-&'i�2�	F�?V ="$/�"$?(�f':���2���� �j7RW"$'$�

F&'i�<)I"$�W%k�o%+��,��q�2%+��"$�� #/�x ��(^�&":/5��;W¯© g�! C?(F&F�?+ =�<;z/5?kj7R���/�/5RW�o 5��,���F&'J�3)+�3�9':���2���� 9F&'J�3)I"$�&%
�2%V�2":�� =/E]^��;4R&":'$'i¯© +K����.nN"$%(-&�5� � *+/5RW�^,��<�2�9�5�< =-&':/Q u>@?(�@��'i�<)+��� � *I�®>@?(�5jE�2�Q;H*4���5��%!�X�2F&R&�<;��2%V�2"$�S =/
/5RW�a,D���2�C>@?(���2':'UF&'J�3)+�3�X �*&��/ �� � /�"J�Q�& P?2>�/5R&�A%+��,��h��'$?I�Q�.-&�4/�"$'H/5R&�A�3��;�?�>�/�R&�A%+�2,D����/ �3� ��
� v7?!8�?IxP-&Fl%+�2,D�� `�&?!��,��2':'$)��5-&�p/5? � �  *�R&�3���C/�R&�./5"$,D��R��( a8��3�3�k':�3�&%(/5R&�3�W��;�84)���>1�!��/�?!�h?2>
�4K � /5?~ #"$,�F&':"|>@)p;&�2/X�l��?!':'$����/�"$?(� � K t	R&"J CFS�2�5/�"J��-W'J�2�6;&�2/X� "i �>@?!�D/5R&�o":�&F&-&/��L?!��;4":/5":?!��?2>h8���'$'i 
,�?�BI"$�&%��(���5?V 5 A/5R&�.F&'J�3)+�3��b  w{S�3'J;o?2>�BI"J #"$?!�m*N��,�"J;W;4'$":�&%!0@/5?(0���':?+ #�9;4"i =/Q�������D�3j7�3)+K 	^?(/5�./5R���/a":�
%+��,��� ��2%+��"$�� #/`]���;4R&":'$'J¯+ +*I/5R&�AF&'i�<)+���	"J P'$�����5�&":�&%.��/5-W�5��"$���L�5�3,����4/P #"$,�":'J����/�?C/�R&�`,��<�2���(���5?V 5 
�2':'�F&'i�<)+���Q w>@?(�a/�R&"J �"$�&F&-W/��L?!��;4":/5":?!�UK9¡�?2j��3B+�3��*_"$�o%V�2,��� T�2%+��"$�� #/Cx ��(^�W"$/5�<;&¯© V*_/5R&�.F&'i�<)+���^"i 
'$�<�2�5�W"$�&%��.,C-��QR�'J���5%!���`"$���L�5�3,����4/�K^t	RW�.;4"|OH�3���3�����A>@?!�9x ��(^�&":/5��;&¯+ 9����;�]^��;4R&":'$'i¯© .��/ �3� ��
/5"i�Y�W �"i 7 =":%!�&"s{H�3�2�I/ � ��/`� ��� '$�3B+�3'�?�>P #"$%!�W"|{H�3�������A-� #"$�&%D��/50@/5�� #/ � K

�@����� �,�.- ��) ��#�����0/'
��#" ����213%&�!�'�����%�4�5� �6� ��!�
&^"|OH�3���3�I/�F&'i�<)+���Q ���%+��"$�� #/C/�R&�q 5�2,D��/5����, ���2�~�2'i =?�'$�����5�l;4"sOH�3�5�3�I/�":�������3,��3�I/Q LKxP?!�� #"J;4���

nN":%!-&��� � j7RW"J�QRl;4�3F&"i��/Q A/5R&�6 5�2,D��"$�&FW-&/.��?!�S;4"$/�"$?!��>@?!� ��'J�3)+�3� �� *���>@-&'$':8��!�Q�_Kg]^%+��"$�� #/98Z?(/5R
]^��;IR&"$':'J¯© ®�2��;�x ��(^�W"$/5�<;&¯© V*©/�R&�`,��<�2�� #/Q�28W"$'$":µ3�� P�2��?!-&�S; � *&"$����"$/5RW�3���3�! #�A�9 =":%!�&"s{H�3�2�I/7;I"|OH�3�50
�3���L�7j7"$/5R.�5�< =F�����/P/5?A/�R&�^,D���2�� � =�3�3��>@?(�M��'J�3)+�3� � ��%+��"$�� #/^x ��(^�&":/5��;W¯© +K�����>1�(��/3*+/5?h;&��/5�+*+'i�2�5%(�
B(�2':-&�� � %!�5�<�2/5����/�R��2� �4� R��3B+��?!�&':)�8��3�3�D��?!,D,�?!�A"$��x ��(��&"$/���;&¯© E%+�2,D�� ��2�S;�?(�&'$)hj7"$/5R9���� =F����L/

� �



2

2.5

3

3.5

4

4.5

5

0 2000 4000 6000 8000 10000 12000 14000

Player 1 vs. CMU
Player 1 vs. Andhill

All Players
All Players vs. CMU

nN":%!-&��� � ��xP?!�I/5�X�! #/9?2> �['i�3)+�3� � B+�3�X =-� 9x ��(^�&"$/���;&¯+ �j7"$/�R ��'J�3)+�3� � B+�3�X =-� h]^��;4R&":'$'i¯© .-&��;4���
 5��,���":�&F&-&/6��?!��;I"$/5":?!�UK �������� ��!�L�5?+ � ���'$'�F&'J�3)+�3�X �F&��?�B4"i;4��;}>@?!�6��?!,�FS�2�5"i =?(�UK ��'i�<)+��� � "J D�
>@?!��j7���Q;_K ��� 01�2GI"J 	FW'$?!/X 	/5R&�h #"$,.-&'J��/5"$?(��/5":,��+*!)I01�2GI"J 	F&':?!/Q 7/5RW�a/�-&�5��":�����5��,��3�I/3K �

/5? ��'J�3)+�3� � �2��;�/5?.�9'$�� � =�3���3G4/��3�I/	/5RW�a?(/5R&���7/=j�?�>@?!��j7�2�X;& �K�¡^?�j	��B+�3�3*I =":,�"$'i�2�PB(�2':-&�� 	?I�3��-W�w>@?(�
�2/h'$���( =/A/#j	?q =��F��2�X�2/5�D"$�&F&-W/��L?!��;4":/5":?!�� � /�R&�.?!�&�D;4"J ���-� � =��;�>@?!��tu�� #/ � *�����;k�q;4"|OH�3���3�4/T"$�&F&-W/
��?(��;4"$/�"$?(�fj7RW�3�5�A/5RW�a8S�2'$'URS�! 7/5R&�h 5��,��A #"J;4�3jE�3)& 	,�?(/5":?!��8&-W/7"J 7�9'$"$/�/5':�`8&"$/	>@-W�5/5RW�3�7�3j7�3) � K

2

2.5

3

3.5

4

4.5

5

0 2000 4000 6000 8000 10000 12000 14000

Player 1 vs. CMU
Player 10 vs. CMU

Player 10 vs. Andhill

nN":%!-&��� � �	xP?(�4/��Q�! #/7?2> ��'J�3)+�3� � B+�3�X =-� 7x ��(^�&":/5��;&¯+ `j7":/5R%��'J�3)+�3� �� B+�3�Q #-� �8�?!/�Rox ��(^�&"$/���;&¯+ 
�2�S;�]^��;4RW"$'$'i¯© V*!-&��;4����/�R&�� 5��,��7"$�WF&-&/���?!�S;4"$/�"$?!�mK ��'J�3)+�3� � "i ��`>@?!��j7�2�X;C����;���'J�3)+�3� �� "J P�`%!?V�2'
;4��>@����;4�3��K

��������� 13���=
�"������
����F��3�=>@?(�5,�":�&%k/5RW�� =�o�3GIF��3�5":,��3�I/Q L*	j	�ojE�2�I/5��;z/�? {S��; ?(-&/�j7R��2/g� � � � j	?!-W'J;z/5��'$'`-� ���8Z?(-&/
8���'$'P"$�I/5�3�X���3F&/�"$?(��j7"$/�R&"$��/5RW�.;4)4�S�2,�"i�3 ^?2>E/5R&�.,.-&'$/�"$01�2%!���4/Tvw?(8�?4xP-&Fk���4BI"$��?!�&,����4/�Ka±��Cj��3�5�
�&?(/9�3G4F����L/5"$�W%� #?o,��2�I)o�5��B+�3'J��/5"$?(�� �Kq]` htu�� #/ � ����;l���5�3B+����'�*	��'J�3)+�3� � ;4"i =/5":����/�'$)o/Q��"$':?!�Q A"$/X 
"$�I/5���Q���3FW/7/5?�":/Q 7�5?!':�9����;�"$/X wF����5/�"J��-&'i�2�`?(F&F�?!�&���4/X �KAt	R&�3����"i ^��;I?!,���"$�&0@'$�3B+��'U�2�S�2'$)W ="i ^?2>[/5R&�� #�
�5�< =-&':/Q �*(j7R&"J�QR.��'J���5"s{���;�j7RI)�F&'i�<)+��� � R��!;. =F�����"i�2':"$µ3��;A"$/X N�5?('$�� =?� =":%!�&"s{H�3�2�I/5':)`¢ x ��(��&"$/���;&¯© Vb  

� ¯



;4��>@����;4�3�X 	?2>@/5�����L'$�����5��;�/5RW�a8S�2'$'Uj7":/5Rq�. =/5��?!�&%6 ="J;I�3j7�3)W 	�4"i�Y�H*+j7R&"J�QR�F&'J�3)+�3� �C� �2��;q�2'J #?C?(/5R&���
>@?!��j7���Q;& � ��?!�I/5":�4-W?!-� #'$)>1�(����;_K~t	R&"J 9,����&�3-&B+�3���3�2/X�YRW�� ��&?!�W0\':���2���&"$�&% � � � � F&'i�3)+�3�Q �?�O_%(-��2�X;_*
j7"$/�R�/�R&�3"$�7���� =-W'$/5":�&%9/5-W�5�� ��2��;�FW-&�Q #-&"$/T��?!�S ="J #/5�3�I/5':)C'i�2%(%!"$�W%�/5R&�A8���'$'1b  7/5�Q�3B+�3'1KP� � � � b  	':?2j70@'$��B+�3'
'$�<�2�5�W"$�&%q"J �/5��)4":�&%�/�?k�L?!,�F��3�� ��2/���84)�/5-W�5�&":�&%o,�?!���C":�l?!�Q;I�3��/�?k��-W/�/5RW�f8S�2'$'�?2O�Klt	RI-� �*�/�R&�
'$�<�2�5�W"$�&%."$� �['i�3)+�3� � jE�! `�(;&�2FW/5"$�W%�/5?.?!/�R&�3�A��%!�3�I/Q 7B4"i��/�R&��-W�&"��+-&�A"$�I/5�3�X�!��/�"$?(�� wj7":/5Rq/5R&�3, �! 
/5RW�a/#j�?. ="J;I�� 	�5�� #F�����/5":B+�3'$)9F��3�#>@?!��,���;C/�R&�3"$�7��?!':�� �K

t	R&�� #�9�5�� #-&'$/X w���3B+���2'��D ="$%(�&"|{Z�3�2�I/`�5?('$�30@8��( =��;o #FZ�<��"J��'$"$µ<�2/5":?!�q?2>� #�4":'$'J LK`t	R&�� =�I"$':'� #FZ�<��"J��'$"$µ<�20
/5":?!�k���3B+����'J ^/�R��2/��2%!���4/X a"$� ;4"|OH�3���3�4/A��?!'$�< ®-W��;4�3��%!?oB+�3��)�-&�&"��©-W�C�3GIF��3�5":�3�����< �K�t	RI-� L*� =RS�2�5":�&%
�3GIF��3�5":�3������ P8��3/#j	�3�3�D"$��;4":B4"i;4-���'J 	"$�q;4"sOH�3�5�3�I/	��?!':�� �*&?(�^':�3/5/�"$�&%9":��;4"$BI"J;I-��2'i ��3GIF��3�5":�3�����A;I"|OH�3�5���4/
�5?('$�� L*&,��3)98��9;4�3/��5":,��3�I/Q�2'W/5?./5R&�3":�	F��3�#>@?!�5,6�2�����VK
	^�3B+�3��/5R&��'$�� � �*�/5R&��/5���3��;& L*©"s>H�&?!/�/5R&�7,���%!�&":/5-�;I�+*!?2>�/�R&���QR��2�&%(�� �*Ij	�3���� =":,�"$'i�2���!����?+ 5 PF&'J�3)+�3��K

t	R&"i N #-&%!%(�� =/X N/5R&���5�	"i N #/5":'$'+8��3�&��{S/N/�?` #?I��"J��'4':���2���&"$�&%W*!?!������?+ 5 #0���%!�3�I/P��?(,�,.-&�&"J�L�2/�"$?(�`?2>�':���2���&"$�W%
�3GIF��3�5":�3������ LK�nS?(�^":�� =/X�2���L�+*_"$�q/5R&���3�! #�9?2>�%!?V�2':"$�� L*_8����3�2-S =��/�R&�3)�R��3B+�a>@��j	�3�T�YRS�2�����< w/#)IF&"J�3��'$':)
/5?9":�4/��3�Q�L�3F&/P/5R&�T8��2':'�*4":/	"i �F����5/5"i��-&'i�2�5':)9-� =�L>@-&'_/�?9/5�Q���� >@���7,����2�.B(�2':-&�� [>@��?!,e/�R&�`?(/5R&�3�7FW'J�3)+�3�Q LK

nN"$�S�2'$':)+*!�3B+���C/�R&?!-&%(R�/5R&�`?(�&0@'$"$�W�^':���2���&"$�&%hR��! P�&?!/78��3�����(��/5":B+�^":����?(,�F��3/5":/5":?!�� L*©/�R&���5�� #-&'$/X 
?2>�/5R&�o':���2���&"$�W%kj	�3����;4�3F&':?�)+��;}":�¶/�R&��{�����'A��?!,DFZ��/5"$/�"$?(�� C?2>�v7?!8�?4xP-WFUb ¯O�4K ��-&�q #-&8&�#����/�"$B+�
�3B(�2':-��2/�"$?(�f"i 	/5R���/^":/7'$���(;�/5?.�9,��2���+��;C"$,DF&�5?�B+�3,.���I/3K

� � � � ��� �9����� � � �f� � �����C� � � ���6� � � ��� ��� � ���l��� � �

� � � � ��%!�3�I/Q L*4�( P;4�� 5�L�5"$8���;A"$�9/�R&"J ����5/�"J��':�+*!���5�7":,�F&'$��,C�3�+/���;^":�9/5R&��R4)I8&�5"i;9�2�X�YR&":/5���L/5-&���	;I"J 5�L-� 5 #��;
"$� � ����/�"$?(���4K �I*Zj7RW�3�5�9/�R&��R&":%!R&���50@'$�3B+�3'U"i ^�L?!�I/5�5?('$':��;f8I) � ?+���3*��2��;�/�R&��':?�j	�3��0\':�3B+�3'_8I)x�KHMP�!�QR
� � � � �2%(�3�4/h��-W�5�5���4/�'$)q��?!�I/Q��"$�� A��8Z?(-&/ �Y�(� � ?V�2����-&'$�< ^/5?(/Q�2'1*Uj7R&"J�QRo"$���L'$-�;4�h�5-&':�� w>@?(����'$'�?�>7/�R&�
�5?('$�� � %!?+��'$":�+*u>@?(�5j7���Q;_*�,�"J;+{��3'J;I�3�^��/Q� � �! Aj	�3':'P�! A/5R&�.%!���&�3�Q��'�*�;4?(,��2":�&0\":��;4�3F��3�S;4�3�I/ � t7MP]��
�5-W'$�� LK
���5�3BI"$?(-� A =����/�"$?(�� `;4�� ����5":8��9?!-&�h�3B(�2'$-S�2/5":?!��?2>w� � � � b  ^":��;4"$BI"J;I-��2'��3�2FS�28&":'$"$/�"$�� LK9t	R&"i ` =���L/5"$?(�

>@?I��-� #�� �?(��/5R&���3B(�2':-��2/�"$?!�D?2>�/5RW�A��?!,DF&'$�3/��	/����2, /5R���/	���� =-&':/Q LK	�^�W�`�( =F�����/�?2>�/5R&"i [��B!��'$-���/5":?!��"i 
/5RW�7/5����,ob  UF��3�=>@?(�5,��������7��/�vw?(8Z?IxP-&FUb ¯©  � �2':'&?2>m/5R&���3��F��28W"$'$":/5":�� N;I�� 5����"$8���;������5':"$�3��*2j��3�5�7F&���� =���4/
"$�D?!-&��� � � � /����2,²�2/�v7?!8�?4xP-WFUb ¯+ +*��3G&�L�3F&/�>@?!�7/�R&�`'$�<�2�5�W"$�&%9?�>�"$�I/5�3�X���3F&/X �*+j7R&"J�QR�jE�! 7;4�3B+��'$?!F���;
�<>@/��3�P/5R&���L?!,�F��3/�"$/5":?!�� � K�]` �,��3�I/5":?!�&�<;®�<�2�5':"$�3��*+� � � �  =-������� 5 �>@-&'$':)AF��2��/5"J�L"$F���/5��;�":��v7?!8�?4xP-WFUb ¯+ +*
j7"$�W�&"$�&%q/5R&�D/5R&":�Q;40@F&'J�(����F&��"$µ3�."$�p/5R&�� #"$,.-&'J��/5":?!��'$����%!-&��/�?!-&�����2,D�3�4/�*N":�k?�B+�3� �� /5�<�2,� A/5R���/
F����5/5"i��"$FS�2/5�<;_K7t��28&':� � F&�5�� #�3�I/Q 7/5R&�A�5�< =-&':/Q 7?2>�� � � � >@��?!,d/5RW�®{S�Q =/T�5?!-W��;f?�>7v7?!8�?IxP-&FUb ¯+ +KTt	R&�
{��X =/P�5?(-&��;CR��(; �`%(�5?!-WF� � 	��5?(-&FD] /�? 	���?!-&F�¡ � K+� � � � F����5/5"i��"$FS�2/5�<;�"$�.%!�5?(-&FD¡�K+���C/�R&"J ���?!-&��;H*
� � � � ,��2����%!��;�/�?9���! #"$'$)6;4��>@����/7"$/Q 	?(F&F�?!�&���4/X �*&"$��?(�&�301 ="J;I��;f%V�2,��� LK

nN"$%(-&�5�A �F&�5�< =�3�I/Q N/�R&���5�� #-&'$/X N?2>u� � � � >@�5?(,�/�R&�` #����?(��;���?!-&�S;�?�>�vw?(8Z?IxP-&FUb ¯© +K�]` N��G4F�����/���;_*
� � � � ,D�3/`j7"$/�Rk #/5��?!�&%(�3�9?!F&F�?(�&�3�I/Q a":�/�R&�� #����?!�S;�5?(-&��;_K�¡^���5�+*�� � � � j�?!�k/�R&�5���C%V�2,��� L*��2��;
'$?V =/�?!�&�h%+��,��+K7t	RI-� �*�?�B+�3�7/5RW�9 =��B+�3��%+�2,D�� 	"$�q/5R&�h/=j�?9�5?(-&��;& L*U� � � � ':?+ #/	�#-� =/�?!�W��%+��,��+*&8&-W/
j	?(�o #"$GHK���/� 5��?(�5��; �  9%!?V�2'�*�����;fRS�!; � ¯�%(?+��'J � 5��?(�5��;��2%V�2":�� =/`":/3K

] =���L?!��;o�( =F�����/`?�>7�3B(��'$-���/5"$?(�o?2>�/5RW�.� � � � /����2,g*&%!"$B+����/5RW�9%!?+��'J `?2>E/5R&��vw?(8�?4xP-&Fk�LO_?(�5/�*
"J 	���� =�<�2�Q�QRq��?!�I/5��"$8&-W/5"$?(�� �K�tU?C/�R&"J 	�3�S;_*&/5R&"i ^���5/�"J��':�`R��! �;4�� ����5":8���;�/5R&�h�2FWF&�5?V�!�QR�/Q���+�3��"$�g� � � �
/5?.�(;&;4���� 5 	/�R&�`�5�< =�����Q�QR��QR��2':'$�3�W%!�� �?2>[v7?!8�?4xP-&Fg =":,C-&'i�2/�"$?!�9':���2%(-&�+*I"$��F����5/�"J��-&'i�2��*4/5RW�`�5�� #���2�X�YR
�QR��2':'$�3�&%(�� ^?�>7,.-&'$/�"$01�2%!���4/7/����2,.j	?(�5�q�2��;�'$�����5�&":�&%&K9t	RW"J A�2��/5"J�L'$��FW�5?�B4"i;4�� ` #?!,��9��B!��'$-���/5":?!��?2>
/5RW�� =�h�2FWF&�5?V�!�QR&�� ��! 7j	�3':'�K

� 



B& � � � � tU���2, tu�<�2, ±�"$�S Yc�;I��>@���2/ v^���&�I"$�&%
� � � �

� � � � 	ac�] �  30  �� 0  �©c  �

tU����, � �  0 �   	ac<] � 0  � c � �
tU����, � �  0 ��  0 � 	ac�]  c<� �
tU����, � � 0 0 0 0 0

t��28&':� � ��� � � � ���� =-&':/Q 	":�C{��Q #/	��?!-&��;�?�>Pv7?!8�?4xP-WFUb ¯+ +*H ="$,.-&'i�2/5":?!�.'$����%!-&�VK�tU���2, � �a"i 	��F&��"$B(�2/��
�3�I/5��)�8I)�tu?(,��28����QR&"�K�tu����, � � "i a���&�W?!-&�D�2��;o±�"$':�4":�o?2>E±k�( =��;&�,(^�&":B+�3�Q #"$/#)+*��+�2F����UK�tU���2,
� � "J _"$�W�+?!F&":�&%�(��&"$B+�3�X =":/=)V* � j	�<;4�3�U*Ij7R&"J�QR�j7�! 7�9�&?(0� #R&?�j���/7/5R&"i 7vw?(8�?4xP-&FUK

� � � � �9� ��
 � �C���

t	R&�3���q�2�5�D/=j�?��2���3���! 9?2>T�5��'J�2/���;j�?!�5� � � " � ���3'J��/5��;j�?!���kj7"$/�R&"$�lv7?!8�?IxP-&F ���2��; � ":" � ���3'J��/5��;
j	?(�5�9?(-&/Q #"J;4��?2>uvw?(8Z?IxP-&FU*&":�9?!/5RW�3�P,C-&':/5":0���%!�3�I/� #)& #/5�3,6 �K 	�"$B+�3�9/�R&�w>@?I�L-� �?�>U/5RW"J P =F�����"i�2'&"i 5 #-&�
?!� vw?(8Z?IxP-&FU*�j��Cj7":'$'P�3,�F&RS�! =":µ3��/�R&�����3'J��/5��;oj	?(�5�o"$�pv7?!8�?4xP-&Fm*�?(�&'$)o8&��"$��´S)�;4"J ���-� 5 #"$�&%�/�R&�
?!/�R&�3�7���3'J��/5��;�j	?(�5�HK

±�"$/�R}���� =F����L/9/5?�/5����,Cj�?!�5��"$�~v7?!8�?4xP-WFU*�� � � � jE�! 9/5R&��?!�W'$)k/����2, ��/�v7?!8�?IxP-&FUb ¯+ �/5R���/
"$�IB+�� #/5"$%V�2/���;}/�R&�o-� =�o?�>�� %(�3�&�3�X�2'1*^;I?!,���"$�&0@"$��;I�3F��3��;4�3�I/./5����,Cj�?!�5�l,�?I;I�3'7/5?l%!-W"J;4����%!�3�I/3b  
��?(,�,C-W�&"J�L�2/�"$?!� �2��;���?+?(�Q;4":���2/�"$?(��"$�z/����2,.j	?(�5�HK � ?(,����5�� #���2�X�YR&���Q 9"$�IB+�� =/�"$%+��/5":�&%o/5����,Cj�?!���
"$� v7?!8�?4xP-&F R��3B+�o-� =�<;¶�3GIF&'$"i��"$/�/����2, FW'J�2�S ��2�S;¶�5?('$�� L*`8&-&/�/�R&�3)�R��3B+���5�3':"$��;z?(� � � ¦9¥+ªJ¬4«
�4¤ � ¤L¬��4¤Y¬4£A��?!,D,C-&�W"J�3��/5"$?(�l�2�S;¶��?+?(�Q;4":���2/�"$?(�UK�]³/#)IF&"J���2'7�3GW�2,�FW'$��"$���L'$-�;4�< �j�?!�5�~84)�xPRUb��W%
�2�S; ���(;4%!RS�2,���� � K�t	R&�3)oF&���� =�3�I/A����3'i�28�?!�X�2/����2����'$)W ="i ®?�>7��?!'$�< ^"$��,�?!/�"$B(�2/�"$�&%./5�<�2,.j	?!���q�2��;
/5�<�2, F&'J���� �K����z/�R&"J . 5�QR&�3,D�+*���%!�3�I/Q �;I)4����,�"J���2'$':)��!;4?(F&/�����;��28�����;4?(�¶��?!'$�< �":�}FW�5�301;4��{��W��;
/Q�(��/5"i�3 �Kpt	R&������ =F�?!�S ="$8W"$'$":/5":�� �����;z�(��/5":?!�� �?�>`���(�YR �2%!���4/.���5�q;4�3/��3�5,�":�&��;�8I)k"$/X ���-W�5�5���4/h�5?!':�
"$�q/5R&�.�L-&�5���3�4/7FW'J�2�mK'(^�&'$":�+�A� � � � ��%!�3�I/Q L*_j7R&?+ #�9/5����,�0@�5�3'i�2/5�<;6���� =F�?(�� =":8&"$':"$/5":�� ��2�5�hF��2��/`?2>�/�R&�
%!���&�3�Q��'�;4?(,��2":�&0\":��;4�3F��3�S;4�3�I/ � t7MP]��e,�?I;4�3'1*©xPRmb��&%h�2�S; ���(;4%!RS�2,ob  [��?!':�� N"$�S��'$-�;I�78Z?(/5R./5����,�0
'$��B+�3'U�5�� #F�?!�� #"$8&":'$"$/�"$�� ��! `j��3'$'��! `F��3�Q #?!����'	���� =F�?!�S ="$8W"$'$":/5":�� E¢ �2��;� =?�/5RW�3�5�9"i ^�&?q =�3FS�2�Q��/5":?!��?2>
/5RW��;4?!,6�2"$�W0�;4��FZ����;4�3�I/a>@��?!, /5R&��;I?!,���"$�&0@"$��;I�3F��3��;4�3�I/A�5�� #F�?!�� #"$8&":'$"$/�"$�� LKo]e #"$,�":'J�2�® 5�QR&�3,��9"i 
-� #��;�84) � /5?(�&�h�2��; �P�3'$?V =?���� �!� K�t	R&�3)D?2OH�3���2�q��F&F&�5?V�!�QR�/�?9,��2����%!":�&%�´��3GI"$8&':�w>@?(�5,���/5":?!�� ��2��;
�5?('$�� Aj7"$/�R&"$��/5R&?V =�C>@?(�5,���/5":?!�� L*��2':'$?�j7"$�W%���%!�3�I/Q A/5?g =j7"$/X�YR��5?('$�� h�2��;o>@?!�5,6�2/5":?!�� h;4)I���2,�"i�3�2':'$)
"$�p��;I?!,���"$�&01;4�3F��3��;I�3�4/A,����&�&�3��K�t	R&�3":����%!�3�I/Q h =)I���QR&�5?(�&"$µ3�./5RW�3"$�A"$�S;4"$BI"J;4-S�2'�8��3':"$��>1 `F��3�5":?I;4"$0
�3��'$'$)h"$���`{�GI��;�,6�2�&�&���3*!":����?(�4/��Q�( =/	j7":/5R�� � � � b  � t7MP]��³":�Cj7R&"i�YRD��?(,�,C-W�&"J�L�2/�"$?!�S N���5�`"i 5 =-W��;
;4)I���2,D"J�3��'$'$).����;����2��8��aFS�2�Q��,��3/��3�5":µ3��;98��! #��;f?(��/5RW��;I?!,���"$��?�>�;4�3F&':?�)4,����4/�K

]^�&?(/5R&�3��v7?!8�?IxP-&F9��OH?!��/u>@?I��-S ="$�W%^?(�a��G4F&':"J��":/�/5����, F&'J���� ��2��;A�5?!':�� _"J P� ��� KNt	RW�3)A;4��{S�&�P'$�3B+�3'i 
?2>�/����2,.j	?(�5�H*! #/Q���5/5":�&%9��/P8��! #"J�7�5?!':�� � j7R&"J�QR.�2���` #/Q��/5"J�7/5RW�5?!-W%!R&?(-&/7/5R&��%+��,�� � *+�2��;.8&-&"$'i;4"$�W%a?(�
/5?(Fo?2>�/5RW?+ =�hj7"$/�Rf>@?!��,��2/�"$?(�� ^����;�/5�<�2,dF&'J���� w>@?(�A�3�2���5)I"$�&%.?!-W/`,�?!���h��?!,�FW'$�3G./Q�(��/5"i�3 �K�t	R&�� #�
/5�<�2,.j	?!���A'$�3B+�3'i U;4�3/��3�5,�":�&�P/5R&�T�2%(�3�I/3b  ���?+?!�X;4"$����/5":?!������ =F�?!�S ="$8W"$'$":/5":�� N����;9F&�5":?!�5":/5":µ3�	":/Q ��(��/5":?!�� LK

��/5R&�3�7":�4B+�< =/5":%+��/5"$?(�� 	?2>[/5����,Cj�?!�5�."$�qv7?!8�?4xP-WFR��3B+�`-S =��;�"$,�F&':"J��":/�?!���3,����5%!���4/E��?+?!�X;4"$����0
/5":?!�UKP]z/#)IF&"J���2'&�3GW�2,DF&'$��"J ��P?!�+?!/X�`�3/P�2'1KJ� �!�2� K�t	R&��)9�5�3F�?!��/	?(���AR4)I8&�5"i;�/5���QR&�&"��©-W��>@?!�E�2/�/Q�2":�&"$�W%
F&RI)& #"J�3��'`�5?(8�?!/���?+?(FZ���Q�2/�"$?(� � � " � �&�3%!?(/5"i�2/5":?!�� #0\8S�! =�<; �L?+?!F��3�Q��/5":?!� -&/5":'$":µ3"$�&%��3GIF&'$"i��"$/6��?!,�,.-&0

� �



CMUnited

Team GC

FC Mellon

Charlmer

TIT Ohta

U. Maryland

Humboldt

Chukyo U

U. Padua

Andhill

Ogalets

Prog. MAGI

Kinki Kosue

U. Oulu

ISIS

Kinki Ichim

3rd place
ISIS

6

3

7

0

2

1

14

0
2

1

4

3

5

0

0

7

4

16

1

12

0

24
6

0
0

 6
7

14

17

3

11

2

nN"$%(-&�5�9  �	v7�� =-W'$/Q 	?�>�/�R&�h =���L?!��;��5?!-W��;�?2>�v7?!8�?4xP-WFUb ¯+ . =":,C-&'i�2/�"$?!�.'$�<�2%!-W�+K

�&"i�3�2/�"$?!�S �*��2��; � "$" �  #�3�� =":�&%!0@8��( =��;~��?+?!F��3�X�2/5":?!�UK 	^�3%!?(/5"i�2/5":?!�� #0\8S�! =�<;z��?+?(FZ���Q�2/�"$?(��"J 9�!�QR&":�3B+��;
/5RW�5?!-W%!Ro�3GIF&'$"i��"$/���?(,�,.-&�&"J�L�2/�"$?(�� �8��3/#j	���3��/5RW�a��?!8�?!/X ^?!�q/5R&���2':'$?I�3��/5"$?(��?�>����� =?(-&�Q���< �*H��?!�4´S"J��/
�5�< =?!':-&/5":?!�U*m�2��;o�3GW�YR����&%!�h?2>E"$�4>@?(�5,���/5"$?(�UKAt	R&�. #�3�� =":�&%!0@8��( =��;���?+?!F��3�X�2/�"$?!�p"J ^/�R&� ���3,��3��%!�3�I/ �
/#)4F��T��?+?!�X;4"$�S�2/5":?!�UKP��/P"J �8��( =��;.?!��/�R&�^��?!8�?!/X 	"$��;I"$BI"J;4-���'$':)�"$�I/5���5F&���3/5":�&%`/5RW�` #�3�� =�<;�":�4>@?!��,��2/�"$?!�
�2�S;��QR&?+?+ #"$�&%D�!��/�"$?(�� 7 =-��QR�/5R���/^/�R&�3":�	?�j7�o #�3'|>@0@"$�I/5�3���� =/�"J 7 ��2/5"i {��<;_KPt	R&�3)�FW�5?�B4"i;4�h�2���3GW�2,�FW'$�
?2>[R&?�j¶/�R&�� =�A/#j	?9/#)IF��� 	?2>��L?+?!F��3�Q��/5":?!��,6�<).j	?(�5��j7":/5Rq�98��2':'$0@F��! � w8��3/#j	���3��/#j	?9��?!8�?!/X �K

��-&���2F&F&':"J�3��/5":?!�.?2>U':���2���&"$�W%a":��� � � � ��%!�3�I/Q �"J P #"$,�":'J�2��/5?h #?!,��7?�>�/5R&�7?(/5R&�3��"$�IB+�� =/�"$%V�2/5":?!�� �?2>
'$�<�2�5�W"$�&%h"$��v7?!8�?4xP-WFo�2%(�3�I/Q �KPn&?(�	"$�S =/Q�������+* _-&�+�`�3/E�2'1KJ� �   � -� =�`%(�3�&�3/�"J�7F&�5?(%!�X�2,�,�":�&%A/5?98&-W"$'J;
�2%(�3�I/Q `/5R���/A'$�����5��/5?�-� =�./5RW�3"$�`8S�! ="i��":��;4":B4"i;4-��2'� =�I"$':'J ^":����?+?!�X;4"$�S�2/5":?!�UK � /5?(�&�D�2��; �P�3'$?V =?����©  �
F&���� =�3�I/����5��'J�2/���;��2F&FW�5?+�(�YRm*&"$��j7R&"J�QR�/5R&�h��%!�3�I/Q 	':���2�����.;4���L"J =":?!��/��5�3�Aj7R&"i�YRD�3���28W'$�� 	/�R&�3,e/�?
 =��'$����/T���5���L"$F&":�3�4/7>@?!�®�6FS�! 5 LK.t	R&���L?!�4{H;I�3�����9B(�2':-&�� w>@��?!, /�R&�.;4����"i =":?!�o/5���3�9���5�D�2'i =?�-� =�<;�/�?
;4":�5����/7/�R&�9��%!�3�I/Q T�!��/�"$?!�S ���"|>��&?�%(?+?I;�������":F&"$�3�I/	>@?!�T�CF��( 5 ^"i ^ #-&%!%(�� =/���;o84)�/�R&�.;4���L"J =":?!��/5���3�+*
/5RW����%!�3�I/��QR&?+?+ #�� ^�.;4"sO_���5�3�I/3*I"$��;4":B4"i;4-���'_/Q�(��/5"i�!K

���9/5�3��,� _?2>H�5��'J�2/���;�j	?(�5�h?!-&/X ="J;I��vw?(8Z?IxP-&FU*+/5RW�7-� =�7?�>U�`/����2,.j	?(�5�`,�?I;I�3'+�5�3,6�2"$�S N�`;I"J =/�"$�&0
%!-W"J =RW"$�&%D�! #FZ�<��/7?2>P/����2,.j	?(�5�9":��� � � � KW����;4�3��;H*4/5�<�2,.j	?!���C,D?I;4�3'J PR��3B+�`?!�W'$)��������3�I/5':)C8��3%(-&��/�?
�3,����5%!���( 	�AF&�5?(,�"J #"$�&%h�2�S;6-S =��>@-&'H��F&F&�5?V�!�QR�/5?9,.-&':/5"$01�2%(�3�I/���?('$'i�28�?!�X�2/5":?!�UK�t	RI-� �*I/5R&� � t7MP]��
/5�<�2,.j	?!���k,�?I;4��'^-� #��;z"$��� � � � *P"J D�2,�?(�&%��#-� #/��kB+�3�5)k>@�3je":,�F&':�3,��L�4/���;%!���&�3�Q��'`,�?I;4��'J 9?2>
/5�<�2,.j	?!���_K.�^/�R&�3�`,D?I;4�3'J �"$����':-�;4� �!�3�W�&"$�&%V �b� � ªJ¬4£ � ¤^� �W� ¬���ª � ª ¨ ª$£ �a>@�X�2,��3j�?!���f":�/�R&� 	`v�]Pt7M �
 =)W =/��3,�� ���Q�_� 8��! #��;a?(� �!?!":�4/����4/��3�4/�"$?(�� _/5R&��?!�5) � *(�2�S;9vw"i�YRh�2�S; � "J;4�W�3�3b  Nx7�  U] 	TM 	9��� �!�_� 8��! #��;
?!��/5RW� � R��2����;���'J���� `/5R&��?!�5) � *U/�R��2/A8�?!/�R?(FZ���Q�2/��C":����?!,DF&'$�3G6;4?!,���"$�� LK � t7MP]��  =":%!�&"s{H�3���4/�'$)

�!�



;4"sO_���Q �>@�5?!, 8Z?(/5R�/�R&�� =��>@�X�2,��3j�?!���& L*�B4"i��"$/Q �>@?I��-� 9?!�y�;I"|OH�3�5���4/ � �2��;~�2�5%(-��28W'$)lj7"J;4��� �  =��/
?2>E/5����,Cj�?!���o�3��F��28&":'$":/5"$�< ^/5R���/9���5"J #�C":��;4?!,6�2"$�S ®j7":/5R�/5����,� ^?�>�,�?!���9/5R����/#j	?(0\/�R&�5������%!�3�I/Q L*
j7"$/�Rk,�?(�5�D��?!,�FW'$�3Gq/5����, ?(�5%+���&"$µ<�2/5":?!����'7R&"$���Q�2�X�YRW"$�� L*N����;kj7"$/�RkF&�Q�(��/5"i�3�2'P�3,DF&R��! #"J `?!�~��?(,�0
,.-&�&"J���2/5":?!�p��?+ #/Q �  =�3�p� � � � >@?(�.��,�?!����;4�3/X�2"$':��;�;4"J ���-� 5 #"$?(� � Klt	R&��?(/5R&�3�9":,�F&':�3,C�L�I/Q�2/�"$?(�� `?2>
/5�<�2,.j	?!���A,�?I;4�3'&��,�F&R��( ="$µ��7;4"sO_���5�3�I/P�3��F��28&":'$":/5"$�< �*!�+K�%&K:*4x7�  U] 	TM 	 >@?I��-� #�� �?!��RI-&,����&01�2%!���4/
��?('$'J��8�?!�Q��/5":?!�U*H�2��;�8&��"$�&%V w/�?C8��������3�2FS�28&":'$"$/�"$�� P,�?!���`-� #��>@-&'U"$�q #-��YRq�.��?!':'J��8Z?(�Q��/5"$?(�UK

� ��� � � �9� �

t	R&"i ^���5/5"i��'$�`>@?I��-S =��;�?!�o/#j	?9":,�F�?!�5/X�2�I/7�5�� #���2�X�YRq"J � =-&�� 7"$��,.-&'$/�"$01�2%(�3�4/E =)W =/��3,� � � " � /5����,Cj�?!���
�2�S; � ":" � ':���2���&"$�&%WK�±�"$/�RC���� =F�����/P/�?�/5�<�2,.j	?!���_*�/5RW�`���5/5"i��'$��"$�IB+�� #/5"$%V�2/���;9�`�&?�B+�3'��2FWF&�5?V�!�QRf?�>U/�R&�
-� #�a?�>��.;4?!,���"$�&0@"$�S;4�3F��3��;4���4/��3G4FW'$"J�L"$/P,�?I;4�3'H?2>P/����2,.j	?(�5�H*I�2��;�/5R&�A�3GIF&'$"i��"$/P���3F&�5�< =�3�I/Q��/5"$?(��?2>
/5�<�2,d%!?V�2'J T�2��;�/����2,dF&'i�2�� LK^tU����,Cj�?!�5�D,�?I;4�3'i 	R��3B+�a�������3�I/5':)C8��3����F&��?!F�?+ #��;�( `�9F&�5?(,�"J #"$�&%
�2FWF&�5?V�!�QR�/5?7���&R��2�S���P/5����,Cj�?!�5�	´S�3G4":8&"$':"$/#)��2�S;®/�?^�����28&':���5��-� =�P?2>W/5�<�2,.j	?!�����3�2FS�28&":'$"$/�"$�� �� � � * � � � K
t	R&"i N���5/5"i��'$�PR��( N�3,�FW"$�5"i�3�2':'$)7":'$'$-S =/5�X�2/���;`/5R&��-� =��>@-W'$�&�� � u?�>�/5RW"J U/5����,Cj�?!�5�I0@,�?I;4�3':0\8��( =��;T�2F&F&��?+�(�YR
"$�h�	�&?�B+�3'V;4?!,6�2"$�mKUt	R&�P/5����,Cj�?!���^,�?I;I�3'�j7�! � =RW?2j7�A/�?^":,�F&�5?�B+�U/����2, F��3�#>@?!��,��2���L�+*3����;a����;4-����
;4�3B+��'$?!FW,��3�I/	����;o��?I;4":�&%./5"$,D�+KPt	R&"J �/5����,Cj�?!�5�I0@,�?I;4�3':0\8��( =��;D�2F&F&��?+�(�YRq"J ��C%!�3�W�3�Q��'��2F&F&��?+�(�YR
/5?D/5����,Cj�?!�5�H*&j7"J;I�3'$)q�2FWF&'$"i�3�28&':��":�o?!/5RW�3�A;4?(,��2":�� w8��3)+?(��;ov7?!8�?4xP-&FmK9����;4�3��;H*Z/�R&�9/5����,Cj�?!���
,�?I;4��'��2F&F&':"$��;�":��?!-W�^j�?!�5�H* � t7MP]��k*ZRS�! ��2'J #?�8��3�3�g�2F&F&':"$��;C>@?(�`8&-&":'J;4":�&%9/5����,� 	?2>[R&�3'$"i��?!FW/5�3�
F&":'$?!/���%!�3�I/Q �>@?(�^�����2':0\j�?!��'J;���?!,.8���/7 =":,C-W'J�2/�"$?(�� [>@?(�7/5�Q��"$�&":�&%�� � � � K

t	R&�9���5/�"J��':�aRS�! ��2'J #?�"$�IB+�� #/5"$%V�2/���;C/5RW��'$�<�2�5�W"$�&%.?2>P':?�j70\':�3B+�3'U #�4":'$'i �j7"$/�R&"$�g�C;I)4����,�"J��,C-&':/5":0
�2%(�3�I/� #�3/5/�"$�&%WKl�	?!/5Rl/�R&��?2OH0\':"$�&�q'$�����5�&":�&%o?2>®%!?+��'^�I"J�Q�I"$�&%q;4":�5����/�"$?(�z����;}?(�&0@'$"$�W�f':���2���&"$�W%o?2>
"$�I/5���Q���3FW/7R��3B+��8��3�3������"$/�"J�3��'U"$�o"$,DF&�5?�BI"$�&%.� � � � ��%!�3�I/Q LK����� #?!,��hj7�3)& L*Z?(-&�A�5�� #-&'$/X ^��'J #?fF�?("$�I/
?!-W/^/�R&��":,�F�?!�5/X�2���L�a?�>P'$�<�2�5�W"$�&%."$� �!�L?!�I/5�3GI/ �IK^����/5RW��?2OH0@'$":�&��':���2���&"$�&%W*Z":/7j7�( ^;4"sr��L-&'$/	>@?(�^/�R&�
�3GIF��3�5/`/�?�,��2Fo/�R&�3"$�T�3G4F��3��/5"i =�9?2>ER4-W,��2�g =?I�3�����a/�?q�f�L?!�� #"J =/��3�I/`'J��8Z��'$'$":�&%�?�>7"$�S =/Q�������� `j7R&"i�YR
j7�( ���F&F&�5?(F&�5"i�2/��C>@?!�h/5R&�D��?!�I/5��G4/`?�>T��v7?!8�?4xP-WF}FW'J�3)+�3�3K � "$,D"$'J���5':)+*&?!�&0@'$":�&�.'$�����5�&":�&%����3B+���2':��;
/5RS�2/q;4"|OH�3���3�I/�F&'J�3)+�3�X �*	��B+�3��/5R&�� ��2,��oFW'J�3)+�3�9>1�!��":�&%l;4"sO_���5�3�I/�?!FWFZ?(�&�3�I/Q L*`'$�����5�&��;�;I"|OH�3�5���4/
"$�I/5���Q���3FW/Q �K�t	RI-� �*��&?!/�?!�W'$)q;4?+�� `����?(-&/Q #"J;4�h�3G4F��3��/7R��3B+�h;4"|r6��-&':/=)./5�X�2�� #'J��/5"$�W%�/5R&��"$�7�3GIF��3�5/�"J =�
/5?.j7R���/���F&'i�3)+�3�7 #R&?!-&'i;�;4?98W-&/`��'J #?9/5R&�h =�I"$':'J P?2>�>@�3':'$?�j�F&'i�<)+���Q �?(�^��B+�3��/5RW�� ��2,��TF&'J�3)+�3��,��3)
�&?(/�/5�X�2�� #'J��/5�D;4"$������/5':)�/�?���F��2��/5"i��-&'J���A��?(�4/��3G4/A":�k��F����5/5"i��-&'i�2�A%+��,��+K.t	R&"J h�2F&F������Q A/5?q�2��%!-&�
>@?!�®�C�5?('$�30@8��! #��;f':���2���&"$�W%��2F&FW�5?+�(�YRo8S�! =�<;�?!���2����%!�3�I/3b  w-W�&"��+-&����G4F��3��"$�3���L�� 7�2��;f>@?(�^':���2���&"$�W%
j7R&"i�YR�"J h�2�k?(�&%!?("$�&%oF&��?I���� � �/5R���/9�!;��#-� =/X a/5?o�W�3j��3GIF��3�5":�3�����< a�( a?(F&F�?+ =�<; /�?o��?(�4B+���5%!":�&%�?(�
 =?(,��^{�GI��;�B(�2':-&�+K

��-&�A/5����, ?2>� #?I�3���3�AF&'i�3)4":�&%��2%(�3�I/Q �*�� � � � *_j7R&"i�YRojE�! a8S�! =�<;�?(�k/5R&�.��8�?2B+�./5�<�2,.j	?!���q�2��;
'$�<�2�5�W"$�&%��3��F��28W"$'$":/5":�� �*LR��! U #-��3���� � >@-&':'$)�F��2��/5"i��"$F���/5��;�"$�A/5R&�[ ="$,.-&'i�2/5":?!��'$����%!-&�P?�>&/�R&�Pv7?!8�?4xP-&Fmb ¯© 
 =?I�����3��/5?!-W�5����,��3�I/3K�±��aRS�<B+�A/X�2�+�3�q�9F&�5":����"$FW'$��;.�2F&FW�5?+�(�YRo":�q;4�3B+�3':?!F&":�&%9� � � � *&%(-&"J;4�<;68I)�/�R&�
�5�< =�����Q�QR�?!FWFZ?(�5/�-&�&"$/�"$�� �"$�9v7?!8�?IxP-&FUK6&^�� #F&"$/��	/�R&�7 #"$%!�W"|{H�3���4/��5"i =�A"$�A>@?!':'$?�j7"$�&%® =-��QR9�^FW�5"$�S��"$F&':��;
�2FWF&�5?V�!�QRU*�� � � � j	?(�/�R&�./5R&":�Q;�F&'i�!���9":�?�B+�3� �� /5����,� ^/5RS�2/AF��2��/5"i��"$F���/5��;�":�/�R&�.v7?!8�?4xP-&Fmb ¯© 
 =":,C-W'J�2/�"$?(�C':���2%(-&�A/5?!-W�5����,��3�I/3K

t	R&�3���`���5�A #�3B+�3�Q��'&�+�3)h"J 5 #-&�� �/5RS�2/	���3,���"$�9?!F��3�.>@?!��>@-&/5-W�5��j	?!���_K	���&���+�3)h"J 5 #-&��"J �":,�F&��?2B+�<;
�2%(�3�I/507?!�A/����2,�0@,�?I;4��'$"$�W%&K9�^�W�9"$,�,��<;4":�2/5�h��F&F&'$"i�3�2/�"$?(�?�>� =-S�YRo,�?I;I�3'$":�&%�"J ��5����?(%!�&":/5":?!��/5R���/
�2�."$�S;4"$BI"J;4-S�2'�*�F����5/5"i��-&'i�2�5':)9�^/����2, ,��3,.8��3�3*3"i N-&����8&'$�7/�?®>@-W'|{�':'4":/Q N��?!'$�7":�C/�R&�7/5�<�2,�(��/5":B4":/#)+KU���
 =-S�YRg�3�! #�� �* � t7MP]�� �3�S�28&':�� ^��%!�3�I/Q �/5?������! #?!���28�?(-&/`/Q���4":�&%�?�B+�3�7?(/5R&�3�X �b��5?('$�� L*Z�+K�%&K:*&�3���28W'$"$�W%
��,�"J;+{��3'J;I�3�7/5?q/Q�2�+�9?�B+�3�T/5R&�9��?!'$�.?2>w���&?!�&0@F��3�=>@?(�5,�":�&%�>@?!��j7�2�X;_K.¡^?�j	�3B+���3*H��-&�5���3�I/5'$)V*_"$�o/�R&�

� �



�28S =�3���L�^?�>�/5R&�`���#�+-&"$����;9�2%(�3�4/�,�?I;4�3':"$�&%®�3�2F���8&"$':"$/#) � t7M�]�� �3�2�&�W?!/	���&%+��%!�`":�� #-��YRD�5���( =?!�W"$�&%WK
tU���YRW�&"��+-&�� �>@?(�^/����2,d,�?I;4��'$"$�W%. =-��QRo�( 9� � !� j	?!-W'J;�8��9��F&F&'$"i�3�28W'$�A"$�q/5R&"i `�3�! #�+K�����;4�3��;H*&/5R&"i w"i 
F����5/5':)�/5RW�a�����! #?!�q/5R���/7,��2�I) � t7M�]�� ��-&'$�� PR��3B+�h��-&�5���3�I/5'$)9�W?!/T�2F&F&':"$��;."$�qvw?(8�?4xP-&F �  =?./5R���/
� t7MP]�� �5��-� =�9"i w':"$,�":/5��;�/5? �+��� ?�>��5-&':�� � KA] =����?(��;��+�3)�"J � =-&�9"i ^"$,DF&�5?�B+��;���%!�3�I/h�2��;�/����2,
'$�<�2�5�W"$�&%W*ZF����5/�"J��-&'i�2��'$)�/�?�'$�����5���&�3j /����2,d/Q�(��/5"i�3 �KEnS-W�5/5RW�3�^":�4>@?!��,��2/�"$?(����8�?!-&/h� � � � *&"$�S��'$-�;I"$�&%
/5RW���L?I;4�+*&"J 7�3B(�2":'J��8&'$�h�2/7/�R&�`>@?!':'$?�j7"$�&%9j��38q =":/5���

���������������
	��������	�����������	�����������	�����������	���� �"!����$#%�

� ���o�o� � � ��
 � � ���6�

t	R&"i ����� =�����Q�QRl"J . =-&F&F�?(�5/5�<;z"$�zFS�2�5/.8I) 	 � n %!�Q���4/D�#v^��01¯©  �����O�!� K ±��/5RS�2�&�y�	"$'$' � j7���5/�?!-&/�*
����-&'Pv7?+ =���48&':?+?!, �2��;��`":%+��'P]^�5���� w?�> ( � x7c�� � ��>@?(�A/5R&�3":�` #-&F&F�?!��/A?2>�/5R&��vw?(8�?4xP-&Fl�(��/5":B4":/5":�� 
;4�� ����5":8���;�":�k/5RW"J aFS�2F��3�3K�±����2'i =?�/�R��2�W� �N��/5�3� � /5?(�&���2�S; �o�2�I-&�3'i� �P�3':?+ #?f>@?!�hF&�5?�BI"J;4":�&%�-S 
F&'i�<)+���501�2%!���4/X N?2>Px ��(^�W"$/5�<;_*!j7R&"i�YR9F&��?�B4"i;4��;9�a%(?+?I;�?!F&F�?!�W�3�4/P/����2,/�?�F&�X�!��/�"J������%+�2":�� =/�"$�9/�R&�
j	���3�& P'$���(;4"$�W%9-&F�/�?�v7?!8�?4xP-WFUb ¯+ +K

� �



� �� �A�
����� � �

� ��� t`K�n	KI�	�3�X 5�2�W?!01�	�3%!�3)V*��NK 	hK �®���&�4)V*4����;�M7K&¡�K=&^-&�=>@���+K�]^%(�3�I/�/����2,.j	?(�5�H*I�!;&��F&/5":B+�`'$�����5�&0
"$�W%&*`����;��!;4B+�3�X 5���5"J��'`F&'i�2�&�&":�&%l"$����?!8�?I��-&F -S ="$�W%z�kF&�X ��2�Q�QR&":/5����/�-&�5�VK � �  �+�Q� 
 �<� «���� �
� � ¤ � � �L£ �5�+�Q� £ ���+�Q¨ � ���<� � ���Q� ¤ ��� ¥+¦C¤B�q¥+¬�� �Q� ¬ ��¤ � ¤L¬ � ¤^�LK � FW�5"$�W%!�3��0 �P�3��'J�2%W*	¡��3"J;4��'$8��3�5%W*
	��3�5,6�2�I)+* � ¯!¯O�4K

��� � � K_xPRUb��&%D�2��; �K$���(;4%!RS�2,oKPtU���2, ;4�< 5����"$F&/�"$?!� �Pvw?�)I�2'H,��3��'$8�?!-&���&�`�I�&"$%(R4/X �K����  �+�Q� 
 �<� «
��� � � � ¤ � � �L£ ���+�Q� £ ���+�Q¨ � �3�<� � ���Q� ¤ �N� ¥+¦C¤B��¥+¬�� �Q� ¬ ��¤ � ¤Y¬ � ¤^�LK � FW�5"$�W%!�3��0 �P�3��'J�2%W*!¡��3"J;4��'$8��3�5%W*
	��3�5,6�2�I)+* � ¯!¯O�4K

� �2� �NK�vAK_xP?!RW�3�o����;�¡�K �&K _�3B+�� B�©-&�VK�tU���2,.j	?(�5�HK�� �+� �L* �(� * � ¯(¯ � K
� �!� t`K6&^�����U* �9K��7�( =)+�+*P����; �&K � �+�3jE�YRI-&�HK�v7�3":�4>@?!�X���3,��3�I/�'$�����5�&":�&%�>@?!�9F&'i�2�&�W"$�&%g�2��;~��?!�&0

/5��?!'1K`��� ��¥ � � ªJ¬Z¤���¤�¥ � ¬&ªJ¬ � �k¤Q£ � � �:� � �+� � ¨ ¥+¬&¬&ªJ¬ � *NF���%!�� �   �©¯!�4K	��?(�5%+��� �A��-4>@,��2�m* � �2�
n&�Q������"J ���?&* � ¯!¯ � K

� �2� �&K&n�"$�58I)+KH]^��":�4B+�� #/5":%+�2/�"$?(�9"$�I/5?������!�L/5"$B+�7FW'J�2�W�&"$�&%h"$�D��?!,DF&'$�3G�;4?!,6�2"$�S �KU��� � ����� ¤Q¤B�+ªJ¬ � � � �
£ � ¤��A¥!£1ª � ¬&¥ ¨ 
 � ¬ ��¤ � ¤Y¬ � ¤ � ¬
	 � £�ª � � ªJ¥ ¨ �Y¬4£#¤ ¨$¨ ª � ¤L¬ � ¤��	�	�	 ���(* � ¯O�© VK

� �2� �`K 	��5?V =µ+K	xP?('$'J��8�?!�Q��/5":�&%� =)W =/��3,� LK�	 �A¦9¥ � ¥ ��ªJ¬�¤Q* �   � � � * � ¯(¯ � K
�   � �`K 	���?+ =µh����; � K �`�Q�2-S �K	xP?!':'J��8Z?(�Q��/5"$B+�AF&'i�2�� �>@?(����?!,DF&'$�3Gh%!��?!-&Fg�!��/�"$?!�S �K�	 � £�ª � � ªJ¥ ¨ �L¬I£=¤ ¨ «

¨ ª � ¤Y¬ � ¤Q*�� � � � � ¯ � �!� �4* � ¯(¯ � K
� � � �`K �&K 	��5?+ #µq�2��;zx�K �K � "J;4�&���3K���'J���� a>@?!�.;I"J 5�L?!-&�X =�+Ko��� �NK�vaKPxP?!R&���U* �&K ��?(�5%+���U*��2��;
�kK6�N?('$'J�(�Y�H*N�<;4"$/�?!�Q L* �Y¬4£#¤L¬4£1ª � ¬���ªJ¬ 
 � ¦9¦ � ¬&ª � ¥!£1ª � ¬4*PF��2%(�� � �   � �(�+� K �o�#t ���5�� � �*7x��2,�0
8&��"J;4%(�+*F�o]�* � ¯!¯  K

��¯ � �`KP¡`�3)+�� #0�v7?!/�RU* �KP�	��?�j7�� =/�?!�U*7����;zvAK �9K 	��3�UK ��-&':/5"J��%!�3�I/9�L?!'$'i�2?(8&�Q��/5"$?(�z":�z;I"$�5�<��/5��;
"$,DF&�5?�BI"J 5��/5":?!�UK���� � ���2� ¤Q¤B�+ªJ¬ � � � �h£ � ¤$�L¬I£=¤ � ¬&¥!£1ª � ¬&¥ ¨ 
 � ¬ ��¤ � ¤Y¬ � ¤ � ¬�� �+¨ £1ª$«�	 � ¤L¬4£�� � �L£#¤L¦"�
� � 
 ��	 �S«������(* � ¯(¯ � K

� ��2� n	KWn	K&���&%(�Q�2�S;_*F�kK���K 	��3?!��%!��O�*U*�����;�]�K � KWv^��?&KP]^�6�2�Q�QR&":/5����/�-&�5�7>@?!�7�����2':0\/�"$,��7�����! #?!�&":�&%
�2�S;� =)W =/��3,d��?(�4/��5?('�K ����������� ���  � *_  �0�©� * � ¯(¯!�4K

� � ��� 	�K �!�3�&�&":�&%+ LK�xP?!�I/5��?!':'$"$�W%9��?+?(FZ���Q�2/�"$B+�`FW�5?!8W'$�3,² =?('$BI"$�&%h"$��":��;4-� #/5�5"i�2'H,C-&':/5":0���%!�3�I/P =)W =/��3,� 
-� #"$�&%A�#?!":�4/7":�4/��3�4/�"$?(�� �K�	 � £1ª � � ªJ¥ ¨ �Y¬4£=¤ ¨$¨ ª � ¤Y¬ � ¤X*N  � * � ¯!¯ � K

� � � � &�K �`"$�&�I)+* �kK 4�#-&�&%!8��3��%&*�]�KHv^��?&*UM7K � ?!�W�3�48��3��%&* 	hKHt	"J;4RS�2�Q;H*U�2��;oM7K�±���5�&�3��K �['i�2�&�W��;
/5�<�2, �(��/5":B4":/=)VK����x�K	x��! #/5�3's>@�Q�����YRW"��2��;lM7K�±���5�&�3��*��<;4"$/�?!�Q L*�	 � £1ª � � ªJ¥ ¨ � �2� ªJ¥ ¨ � � �L£#¤L¦"�+�
��¤ � £ �I� ¤®¬ � £=¤B�9ªJ¬�	 � ��!#"�K � F&�5":�&%!���3* 	^�9* � ¯!¯!�IK

� ���2� ¡�K �`":/Q�2�W?&*��kK+]` ��!;&�I*©��K �`-&�&":)+?+ #R&"�*+�QK�	�?I;&�4*I�2�S;CM7K&�T 5�3j7�IK_v7?!8�?I��-&F �Pt	R&�7�5?(8Z?(/	j�?!�5'i;
��-&Fo":�&"$/�"J��/5"$B+�VK`��� � �5��� ¤Q¤B�+ªJ¬ � � � � �%$	
&	 �Q«����(' �+�5§ � � ��� � ¬)�E¬4£#¤ � £�¥+ªJ¬&¦C¤Y¬4£A¥+¬���	 � � 	 ¨ ª ��¤X*
� ¯(¯ � K

� �



� �L�!� ¡�K �`"$/X�2�&?W* �kKP]` 5�(;&�4*7�9K �`-&�&":)+?+ #R&"�*��QK 	^?I;&�4*�����;zM7K7�` ��3j7�4K�v7?!8�?I��-&F �t	RW���5?(8�?!/
j	?(�5'i;���-&F�":�&"$/�"J��/5"$B+�VK�� � � �5��� ¤Q¤B�+ªJ¬ � � � �T£ � ¤ � � �L£PªJ¬4£#¤ � ¬&¥!£�ª � ¬W¥ ¨U�Q� ¬ ��¤ � ¤L¬ � ¤ � ¬�¥ � £ � ¬ � ¦ �+� �
¥ � ¤L¬I£V�L* � ¯(¯© +K

� ���2� ¡�K �`"$/X�2�&?W*'�kK7tN��,C8��+*��NK � /�?!�&�+* � K®xP?(�Q�(;4�� 5�L"�*A¡�K �o�2/X =-&8S�2�Q�I* �kK �P�3':?+ =?W*`�QK 	^?I;&�I*
M7KN�T 5�3j7�I*��2��;��kKU]T 5�!;W�4Kht	R&�9�5?(8Z?I�L-&Fk #)4�I/5RW�3/5"i���2%(�3�I/Q �bm�YR���'$':�3�&%!�VK`��� � �5��� ¤Q¤B�+ªJ¬ � � � �
£ � ¤ �L¬4£#¤ � ¬&¥!£�ª � ¬W¥ ¨ $ � ªJ¬4£ 
 � ¬ ��¤ � ¤L¬ � ¤ � ¬
	 � £�ª � � ªJ¥ ¨ �Y¬4£=¤ ¨$¨ ª � ¤Y¬ � ¤�� � $ 
&	 � �(*&]^-&%(-� =/ � ¯!¯+ +K

� �T�2� ¡�K��&K _�3B+�� B�©-&�V*$��K�vaKUxP?!R&���U*U�2�S; �&K 	^-&�&�� LK`�^�g�!��/�"$�&%D/5?!%(�3/5RW�3�3K���� � �5��� ¤Q¤B�+ªJ¬ � � � �h£ � ¤
�®¥!£�ª � ¬&¥ ¨ 
 � ¬ ��¤ � ¤L¬ � ¤ � ¬�	 � £�ª � � ªJ¥ ¨ �L¬4£#¤ ¨:¨ ª � ¤L¬ � ¤XK �����&'$? �����5�H*_x��2':"|>�K ��]`]`]`��F&���� 5 L* � ¯(¯  K

� �   � � K _-&�+�+*P¡^?(R&�zx�K$* �&K�n��2�5��"J L* 	�K �+�!�Q�& #?!�U*P����; �&K�¡^����;4'$���3K�xP?!0@�3B+?('$BI"$�&%g =?I�3�����. =?2>@/�8�?!/
/5�<�2, ��?+?(�Q;4":���2/�"$?(�}j7":/5Rl%!���&�3/5"i�CF&��?!%!�X�2,�,D"$�&%WKo���  �+�Q� 
 �3� «���� � � � ¤ � � �L£ ���+�Q� £ ���+�Q¨ �
�3�3� � �2�Q� ¤ �w� ¥+¦C¤^��¥+¬�� �Q� ¬ ��¤ � ¤L¬ � ¤^�LK � F&��"$�&%(�3�50 �P�3�5'i�2%W*&¡^�3"i;4�3':8Z���5%&* 	��3�5,����4)V* � ¯!¯O�4K

� � � � � KF�o��R��!;4��B!�����2��; �&K_xP?!�&�W�3'�K�]^-&/�?!,���/5"J��F&�5?(%!�Q��,�,�":�&%�?�>P8��3R��3B4":?!��0\8��( =��;��5?(8Z?(/Q ^-S ="$�W%
�5��"$�4>@?(�Q���3,D�3�4/9':���2���&"$�W%&K � � � �5��� ¤Q¤B�+ªJ¬ � � � �g£ � ¤ �A¥!£1ª � ¬&¥ ¨ 
 � ¬ ��¤ � ¤L¬ � ¤ � �o£ � ¤ 	T¦C¤ � ª � ¥+¬
	 �<� �2� ªJ¥!£�ª � ¬ � �+� 	 � £�ª � � ªJ¥ ¨ �L¬4£#¤ ¨$¨ ª � ¤L¬ � ¤ �	�	�	 ���(*�]^-W%!-� #/ � ¯!¯ � K

� � ¯ � ¡�K �o�2/X =-&8����Q�I*U�QK 	^?I;W�4*U����; �9K_¡^":�Q���4"1K _���2���&"$�W%�?2>E��?+?(FZ���Q�2/�"$B+���!��/�"$?!�S ^"$�q,C-&':/5":0���%!�3�I/
 =)W =/��3,� �N�A�3�( =�T =/�-�;4)9?2>�FS�! 5 �F&'i�3)9"$�. =?I�����3�3Km� � � K � �3�U*+��;4":/5?!��*#	�	�	 ��� �H� ªJ¬ � � �!¦ �W� ��ª � ¦
� ¬�	 �+¥ � £1¥!£1ª � ¬�� 
 � ¤8� �!¨s� £1ª � ¬¥+¬�� ��¤�¥ � ¬&ªJ¬ � ªJ¬�¦ �+¨ £1ª$«#¥ � ¤L¬I£ � ���L£=¤L¦"�L*F�o���Q�QR � ¯!¯ � K

��� 2� ]�K 	^��j	�3':'�K���¬&ª �7¤B� � � ¤ �+� ª\¤^� � � 
 �Y� ¬&ª$£�ª � ¬IK¶¡T�2�5B(���Q; (��&"$BHK6���5�� � �*^x���,C8&��"J;4%(�+*6�o�! � �K:*
� ¯(¯  K

��� ��� �&KHvaK���-&"$�&'i�2�UK 
�� � � � � ���Q�+� ¥+¦"� � �+� ¦9¥ � � ªJ¬�¤ ¨ ¤�¥ � ¬&ªJ¬ � K'��?!�5%V�2� �A�2-I>@,��2�&�m* � �2� �o��/5�3?W*
x�]�* � ¯!¯ � K

���(� � ]�K � KNv��2?W*�]�K _-��3�( �* &�K	��?!�5':�3)+*��kK � �3'$B+�< =/5���3'�*H�2�S; 	hK	��-&�5�X�3)+K9]^%(�3�4/�0\?(�5":�3�4/���;����Q�QR&"$0
/5�<��/5-&���^>@?!�E�2":�501��?!,.8��2/� #"$,.-&'J��/5"$?(�UKUtU���QR&�&"J���2'Hvw��FZ?(�5/Etu���QR&�&"i�3�2' 	^?(/5� � �4*�t	R&�®]^-� =/��Q��'$"J���
]^��/5"|{Z��"J��'U���4/��3'$':"$%(�3���������� #/5"$/�-&/5�V* � ¯(¯ � K

��� �2� x�KIvw"i�YR.����;fx�K � "J;4�&���3KUx7�  U] 	TM 	 �+±�R&�3�D�2%!���4/X 	��?('$'J��8�?!�Q��/5��j7"$/�RCF��3?(F&'$�+Km� � � ���2� ¤Q¤B�!«
ªJ¬ � � � �h£ � ¤ �L¬4£#¤ � ¬&¥!£�ª � ¬W¥ ¨ 
 � ¬ ��¤ � ¤Y¬ � ¤ � ¬ 	 � £ � ¬ � ¦ �+� � 	 � ¤L¬I£V���	 � ¤L¬I£V� � ��� �(* � ¯!¯© VK

��� �!� �NK � KPvw?V =�3�I8&'$?+?(,o* �&K�M7K�U��"$�Q;H*	]�K 	��3j	�3':'�*P*��2��;~vaK �o�2x��2��'�Kk]eF&���3'$":,�"$�S�2�5)g�2����'$)W ="i 
?2>�/�R&�9 #?+�2�®�2�Q�QR&":/5����/�-&�5�h�( `�C8��( ="J 7>@?!�`%(�3�&�3�X�2'�"$�I/5�3':'$"$%(�3�����VK�	 � £1ª � � ªJ¥ ¨ �Y¬4£#¤ ¨$¨ ª � ¤L¬ � ¤Q* �   � � 0
�©� � �O�!¯ � � � � * � ¯(¯ � K

��� �2� �NK � /�?!�&������;��kK �P�3':?+ #?&K�tU?2jE�2�X;& 	��?('$'i�28�?!�X�2/5":B+���2��;.�!;IB+�3�Q ��2�5"i�2'&':���2���&"$�W% ���A�3�( =�T =/�-�;4)�":�
�5?(8�?!/5"i�� #?I�3���3��KP� � � K � �3�U*&��;4":/5?(�3* 	�	�	 � � �H� ªJ¬ � � �!¦ �W� ��ª � ¦ � ¬�	 �+¥ � £1¥!£�ª � ¬�� 
 � ¤P� �!¨s� £�ª � ¬
¥+¬�� ��¤�¥ � ¬&ªJ¬ � ªJ¬o¦ �©¨ £�ª$«#¥ � ¤L¬4£M� � �L£#¤L¦"�L*��o���Q�QR � ¯!¯ � K

��� �2� �NK � /�?!�&�®�2��;��kK ����'$?+ #?&KUt��! #��;I����?!,DFZ?V =":/5"$?(�.�2��;D;4)4�S�2,�"i�	�5?!':�`�( 5 #"$%!�W,��3�I/N>@?!�P�5�<�2'$0@/5":,��
 =/��Q��/5�3%("J��/5����,Cj�?!���_Kp� � � �5��� ¤Q¤B�+ªJ¬ � � � ��£ � ¤�ªJ¬I£=¤ � ¬&¥!£1ª � ¬&¥ ¨T���+�X§ � � ����� ¬ 	 � ¤L¬4£h£ � ¤ �+� ª\¤^�+�
	 �5� � ª$£=¤ � £ �I� ¤^�h¥+¬=� �u¥+¬ �+� ¥ � ¤^�L* � ¯!¯Y�IK

� �



���+  � �NK � /5?(�&���2��; �kK �P�3':?+ =?WK�(` #"$�&%®;4����"i ="$?(�9/5���3�7��?(�4{H;4�������	>1�!�L/5?!�X u>@?!�P,.-&'$/�"J��%!�3�I/���?!�I/5��?!'1K&���
 �+�Q� 
 �3� «���� � � � ¤ � � �L£ ���+�Q� £ ���+�Q¨ � �3�<� � ���Q� ¤ �7� ¥+¦C¤^�.¥+¬=� �Q� ¬ ��¤ � ¤L¬ � ¤^�LK � F&�5":�&%!���50 �����5'J��%&*
¡^�3"i;4�3':8Z���5%&* 	��3�5,����4)V* � ¯!¯O�4K

���O� � vAK � K � -W/5/5?(�UK�_�<�2�5�W"$�&%o/�?oF&�5��;I"J��/h84)�/5R&��,���/5R&?I;& A?2>T/5�3,DFZ?(�Q��'7;4"sO_���5�3���L�� �K ��¥ � � ªJ¬Z¤
��¤�¥ � ¬&ªJ¬ � * � � ¯ � �(� * � ¯Y�O�4K

���(¯ � �kK7t��2,.8��+K�tU����,Cj�?!�5�l":���5����'$0@j	?!��'J;_*T;4)I���2,�"i�f�3�IBI"$�5?(�&,��3�I/Q LK ��� � �5��� ¤Q¤B�+ªJ¬ � � � �g£ � ¤
�L¬I£=¤ � ¬&¥!£1ª � ¬&¥ ¨ 
 � ¬ ��¤ � ¤Y¬ � ¤ � ¬ � �+¨ £1ª$«#¥ � ¤L¬4£�� ���L£=¤L¦"� � � 
 � 	 � �(*F&^�<���3,.8Z��� � ¯!¯ � K

� � 2� �kK&t��2,.8��+KUtU�Q�(�Y�I"$�&%�;4)I���2,�"i�w/����2,²�!�L/5"$BI"$/#)+Km� � � ����� ¤Q¤B�+ªJ¬ � � � �A£ � ¤��®¥!£�ª � ¬W¥ ¨ 
 � ¬ ��¤ � ¤L¬ � ¤
� ¬�	 � £�ª � � ªJ¥ ¨ �L¬4£#¤ ¨$¨ ª � ¤L¬ � ¤ �	�	�	 ���(*�]^-W%!-� #/ � ¯!¯ � K

� ����� �kKHtN��,C8��+KT]^%!�3�I/T�2�Q�QR&":/5����/�-&�5�< �>@?!�^´���G4":8&'$�+*�F&�X�!��/�"J�3��'N/����2,.j	?(�5�HK^��� � ����� ¤Q¤B�+ªJ¬ � � � �h£ � ¤
�®¥!£�ª � ¬&¥ ¨ 
 � ¬ ��¤ � ¤L¬ � ¤ � ¬�	 � £�ª � � ªJ¥ ¨ �L¬4£#¤ ¨:¨ ª � ¤L¬ � ¤��	�	�	 ���(*�]�-&%!-� #/ � ¯!¯+ +K

� � � � �kK�tN��,C8��+K²tu?�jE�2�Q;W 6´��3GI"$8W'$�o/5�<�2,.j	?!���_K $ �+�4� ¬&¥ ¨A� ��	 � £1ª � � ªJ¥ ¨ �L¬4£#¤ ¨:¨ ª � ¤L¬ � ¤ T¤^��¤�¥ �5� �
� $�	 � ��(*� ��+� � � � � � * � ¯(¯© VK

� �(�2� �kK�tN��,C8��+*	± K �K �!?(R&�� =?(�U*`vAK �!?!�&�� L*`n	K��`?+ � �* �&K7M7K U��"$�X;_*���K � K�v7?+ =���48&':?+?!,o*E�2��;
�9K � �YRIj7��,C8UKP���I/5�3':'$":%!�3�I/��2%!���4/X w>@?!��"$�I/5�3�X�!��/�"$B+�A #"$,.-&'J��/5":?!���3�IBI"$�5?(�&,��3�I/Q LK�	 � ��¥ � ¥ ��ªJ¬Z¤X*
���I� ��� * � F&�5":�&% � ¯!¯ � K

� ���!� �kK4±�":'$':"J�2,6 =?!�m* �9K � )&���2�Q�I*&����; ��K=&^���Q�+�3�3K�M�GI����-&/�"$�&%�;4����"i ="$?(�&0@/5R&�3?(�5�3/�"J�7F&'J���� 	"$�D,C-&':/5":0
�2%(�3�I/a���4BI"$��?!�&,����4/X �Kh� � � �5��� ¤Q¤B�+ªJ¬ � � � �9£ � ¤ 	�	�	 ���m¥ ¨$¨ � �!¦ �W� ��ª � ¦ � ¬ � ¨ ¥+¬ ���+¤ �3� £�ª � ¬ �
� �5�+��¨ ¤L¦"��¥+¬�� �^�<� � ¤^�L* 	^?�B+�3,.8��3� � ¯(¯ � K

� �(�2� �9KU��?(�+?!/X�4* �9KN��µ����+?&* �o�2/Q #-&,�?(/5?q]�K$*mt`KNn&-!�#":"�*�]` ��2,���¡hK$*��2��;p�YKmM[�S;4?&K�xP?+?(FZ���Q�2/�"$?(�
/5?�jE�2�Q;W w/����2, F&'J�3)+K����� �+�Q� 
 �3� «���� � � � ¤ � � �L£ �5�+�Q� £ ���+�Q¨ � ���<� � ���Q� ¤ �	� ¥+¦C¤B�h¥+¬�� �Q� ¬ ��¤ � «
¤L¬ � ¤B�LK � FW�5"$�W%!�3��0 �P�3��'J�2%W*�¡^�3"i;4�3'$8��3��%&* 	��3�5,6�2�I)+* � ¯!¯O�4K

�© 


