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?lÁGÂ H �y��nQ��n�Ã��;� kh� ��Ä�� � L�Å Æ � ���PÇ��PÈ{��É

�,��� H n����ML�JC��IxÊ�I��®Ëu�6�¤����Ì Í[Î¢JKnQ�;L�L��ÐÏ�I�Ã��Ñ �0k�k ����JK�MI��{� �¤����Ì Í[Ò5�M��L � �����,nQ���Ñ �0k�k ����JK�MI��{� �¤����Ì Í[ÓCnQ�MJK��n��ÔÁrÕ¤��L�@ � ��� � �ÔÁF×Ö �0Ø nQL � JK�MI��{� �¤����Ì ÍjÄ���Á�L�F,O�OQn HF×Ö �0Ø nQL � JK�MI��{� ÓC�;ÍjÄ�� � L�Å®Æ � ���yÇ��PÈÐ��ÉF×Ö �0Ø nQL � JK�MI��{� ÓC�;Í[Ò5��I�L��]Æ � L H ��I�OQn��ÙÚL�Û�nÜJK��� ÓC�;ÍGÝ � LGL�Ò5�M�GÌÞ�;�
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Ä��~J�n��ML H J���IGJ{��
 � mj�������]��� Ø �M���;nQ�;�CÎ,J�n��ML�L��xÏ�I�Ã���� k ��I�� � Û���n�� � �;�;� k JK� �G� k ��� H nQ���;� Ø ��L Ê�I���Ë���xJ�Á�Â H ��� � nQL H n��NIG� k ��I��{Ob
�nQL�JK�;���MJ��·I�
 n�O ��k ���®JK��� Ø ��LuJK� � Û � nQO Í�Æ�� H ��� Ø �;���Mn�� Ø �ML·J H O�� H k O�I H�ÔÁ � O��;IG���;INÖ�Û���L·J � I H�H n�� ÓCn���JK��n��ÔÁ�Û���L�@ � ��� � �ÔÁ k ��I�� H ��L k ���M�;nQ�;I�Ö H ��IGJ�n��MLr�MJ H � ��n H k ��LGn�m�nQO�nQJ���·I�
 n�O Ø 
 � JK��I�Ê���I�� H J�� Ø ��n�Ã�L�� H �×L���J ��ØgØ �ML·J~�;L¯J � L�J��·I���� ��k�k ����J��;I��x�G� Ø � J�Á�Â H ��Í¤Ò5�M��L � ����,n���� � O�I�n � I H�H n � �;�M� k J��u��
��MJK����� ��k�k ����J��;I�� ��� Ø � J�Á�Â H �����·I�
 n�O H ��nÜJ]nQ�;n���� Ø �M���;nQ� k ��I�� H � HH I�Ã�Ã�� H JKnQ��L H ��Jl��� Ø]� ���·I�� H k �;�®JKn�LG�;L�JK� H � � nQL H n �·I�� k ��I��4O �Pkh� JKnQ�;L��M� � Û��M�yO � �·I��;OQO���n�O � ��� k ��LG��I� Ø � H �·I�� H J�n���L H Í Ä��P��� Ø �;���Mn��Ð�;L"!hL Ä���Á�L�F,O�O�n H �MJCÒ5��I�L��rÆ � L H ��I�O�nQ���#�·I�n Ø 
 ��L�JAÌ � nQJAOQ�ÐÃ�� � LG�Á���L�L��;IG�,��� kh� ��J�n��Mn k �;��� Ø ��L�Ê�I��®Ë$� Ø � OQÃ���� O��;IG� H L�� Ø m����MI H � H � �MJ�nQÛNnQJ�� H ��
 � Ø n�L��ML�J H k Á�Ë H nQ�;n��ML H Í
Ä��rÛ���I���� � n H �;L H I�nÜJK����Ö k ��n Ø �;�xJK��IGJK� Ø � Ã�� � JKnQJ�I����%� 	�nQ�;��O � H Ï�O ��Ø � L�� H �×�ÔÁ���Ì���I±DG�,Áh	 ��JH ��L � �WÊ���nQL�JK�'&[� � L)(M��n H �~ÏCIGÃ��;�*�+�·I�n Ø 
 ��L�J � �M�;I��Mn�O�OQn�� � L H O��;IG� H �M��ÛNn��M�x�MJ Ø 
 � I�����L�J,� kh� ���G�;I�ÖÌÞ��n H � � �;�;�������ÐI�L��Ð�M��L-! � LG�;�.�NIG�4ÊM
 � H k ÂM���yL��5Ê ��Ø � n H �G�;�;��Û���nQ�;Í
/10�032 Ê���I�� HgH � H �M����L�J �;�M��I�O�� H �;L�JK����O��r�G�;m�IGJ ��� Ø]� J�Á�Â H ���MJgO � H ��IGJ��;L � LG�;��� /10$032 Ê���I�� H ���kGk ���ML�������OQ� Ø �M��Û��;n�OQO��MI�Ö Ø ��JKn��M�x��� k Á�Ë H nQ�;nQ�;L�� /10�032 Ê���I�� H � � I H�H n4�×���r���;�ÔÁ��M���ÔÁ��5� ��
�nQL·J��;�����0ÅÃ � JKn���L H � �����G��IGJK� H � /10$032 Ê���I�� H ��
�nQ���;� H76 m � � I��;��I k¬Ø ��n�L H ��
 n����M� H �·I����G�yÊ���I�� H
8:9 �×��� k n H JK� HH I�nQÛNn�� H � /10$032 Ê���I�� H ����mj��L�Á��MI��;�N�;L-!�L
�-�y�;<�J�� Ë��;� ��� H Ã��;L H Á���� H �GI]�;� Ø Ø IGL
�=�'�·I�n�Ê�� Ø �A����n HnQ�;n����{J�� Ø ��n�Ã�LG�;� Ø � ���;�M��L�L � n H�H � L��M��Í
ÙÚO4� H J���n?>g�;n�OQ����
 n Ø � Ã�nQL��;� Ø �Mn�OQO��;IG�P��nQ���M�MJK�MI�� ���rJKÁGÂ H �%�·I���Ä�� � L�Å®Æ � ����Ç���È{��É@�`J � L�J H � ��nÜÅÃ�IG�;I�� H �Mn��;L�J�nA!#�·I��5� H � H �;��L�L � n H�H � L��M� HB6 ��J kh� H�H �;I�OQ� Ø �;L�J��;L H J � J�n H JKnC�·I�� 8:9 � H � �Gn H k ��L�nQm�n�OQnQJ�����JH ��L H �;L H k ���0ÌÞ��L��¯����O ��k Á�Ë H nC�·I�� Ø 
 � IG����L�Jg�MJ�� k ����!�J � m�OQ� H � I �;��I�� H �����M�MJ�JK��JKÁ�Â H ��Í Ä���O����� Ø �;���Mn��y��I�ÌÞ��LG����Iu�M���MI��C��
 � Û���n�� � n�L H n � IGJ � L·JC�;��L�J���n�mGI��D� Ø]� ÌÞ��� Ø � J�n���L���� k Á�Ë H n��Mn��;L+� ��JnQO���� H JK�M� � k ��I�� Ø ��n�I�L���Ö�� Øgk O��'� H I�nQÛN����Í Ä��~OQI�n H I�n H �MÃ � OQ� Ø �;L�J���ÖNJK��� Ø � Ø �;L�JC���;�M��L�L � n H�H � L�J��� H � ��n H �M���MJ�n���L]�MJl����O � �M��L-! � L��;�E�·I�
 n�O Ø 
 �x� �;�;�������M���;L Ø �CO � n H�H � L�J I�L���Ã�� � L���� � IGJ���L�� Ø n��� � L H Ø ��LrJ�� � Û � n�ObÍ
Ä��y����n H � I H�H n'�ML���� Ø � Ø �;L�JF��Ý � L�LuÒ5�M�GÌÞ�;�*� Ø ��L���� H k ��L H � m�O��BG4F,Ï%��JH�·I�n4�I� �;�ÐJKnÜJK����� � H I�nÜÛ�n� Û��M��mGn��;L�Û��;n�OQO � LG�;�lO��Amj��L����;����I�OQ� Ø �;L�JE��� Ø � H J�� � Û � I�Ö Í�Æ � n H Ø]� ���M�;��LGL � n H�H � LG�;�F� H ��L �MÃ � ���Û � m�nQ�;L � I�Å ���;OC�P���{�M�MJ � �;�;� Ø kh� Ã�L�� Ø �;L�J;��J � L·J H � H �M��L H �;n�O H �MJ H � H nQ���;� H � H ��IGÛ��;L�J�O�I Ø n�L��MI H � H �Ø 
 � I�����L�J�n�L H k n���� H � I��M��I�� H ���~�M� H J�����n H � LGL��;� H Í�Ä��PO��P��� Ø �;���;nQ�P�MÃ � O�� Ø �ML�J k ��I�� H �]kh� JKn��ML��;�nQL-!hL�nQ��� H � ��n H k ��L�n�m�nQO�nÜJK���j�MJyJK��IGJK� HPH � H � IGJK��� H �·I � O�nQJ�� H �·I�n¤�;L ÌÞ��L�J,� k ��I��ÐO���Ê��;I�L�� k Á�Ë H nQ�;n��ML�·I��5Ê�� H I�n H �hI�L Ø ����ÂMO��0Í
Ä��g��� Ø �M���;nQ���ÔÁ � O��MI����MI H � Ø �ML�J�& � m�nQ�;L�L��KJ{I�L�LG���L�·I�n � J���IWÊ���I�� H Ø ��L�JK����I�LqÛNnQÌ5n�L�JK�M�M��J k ��I��Ø ��LTJ�� � Û � n�O¤���]J�Á�Â H ���`JKÁ�Â H �7�·I�
 �;O�OQ� � H I¬����nQ�;L�JK�M� � Û��M�rm � � I��M��I k �����MO � nQ��Û���Ë � L��M��� � L H O�� HØ � Ø �;L�J H ���;�Mn H nQÌ H Í G5�yÌÞIGJC�MÃ � OQ� Ø �;L�J k ��I�� Ø ��n�I�L��PÃ�� � LG���P�ÔÁ � L��;�~��
N��JK���~n�LGnQJKnQ� kh� ���;OQO�� � I�ÖH �;�;���MJ H ��I Ø ��L���� 6 k�� ��ÌÞ��n H Ø Ë H J��;��nQ�;I�Ö 8O9 �G� H ���MJ��;�MJ��;I�� H Æ�nQ�;��� Ø �MÃ � H ���MJ�Ê��AO�IGn H I�n H ���;�M��L�L � n H ÅH � L�J¢��
 � Û���nQ� kh� �®J � Ã�� H � H �M��L�L � n H�H � L��;� H � � Û��;�4I�L~�;L�JKÁ���I H n � H Ø � J���IWÊ���I�� H �M� Ø Ø I�L�n�� � JKnÜÌ Í F,L-!hL
�

n



���

�;OQO�� � Ã�� � L���� Ø �ML�JC�M��L�JK��nQm�I��'� Ob
 ��Ø �;OQn���� � JKnQ��L]�GI k ��� H �ML�J Ø]� LNI H �;��nQJ;� kh� � H � H L�� Ø mG���;I H � H �MJk �M��J�n�L��ML·J�� H ��� Ø]� �M�·I�� H Í
Ä��4����n H �CÏ�O � nQL Æ � Ã�L���LxO � �ÔÁ � L��;�l��
 � Û���nQ�¢�MÉ �;��JKI�� Ø]� J�Á�Â H � H I�� G��yÆ�� Ï{DGDH��O�I�n H �MI�O k ��IGÛ � nÜJ�;L �MÉ �MJ �;��L�Û � n�LG�;�����;�¢Ê��;IGL�����JKI��Gn � L�JE�;L k Á�Ë H nC�·I���JKÁ��M����nA�NIG���������ÚÊ���n�LG�����AO�� Ø ��L����A�ML��ÔÁ � L�JK���� H ��Ö k �M��n Ø �ML·J � JK�MI�� H Í�G5� Ø Ø �gJ���I H O�� H Ø � Ø m���� H ���]O � �M��O�O � m ��� � J�n���L
��Ê�� H � n H � I H�H n5�M� �·I��H ��L¬��Ö k �M��n��ML��;�r��J H ��L H � Û���nQ�;� Ø �MO�� H ��
 I�L�� kh� H�H nQ��L �·I�n5L�
 ��k�k�� ��J�n��;L�J��·I�
N�uO�IGn � ��L�J ��k�k ���®JK�� G��ÐÆ�� Ï�D�D Í¤Ä�� O�� ��� Ø �;���;nQ� �ML-!hL k ��I��~�M� H ��n H �MI H�H n���L H �;L�JKÁ���I H n � H J�� H �'L���J ��Ø Ø �;L�J H I��~O �k ��O � ��n H � JKn���L]���ÐO � �Mn�m�OQ��Í
Ç����ÔÁ � OQ�;I����;I�Ö H ��I�JKn��ML ����	�n��M��O�����
�@�� H � Ø 
 �q� �;�M� Ø k�� Ã�L���JK��IGJ � I OQ��L�ÃT�G�u�;� H JK����n H � L H
6 � k n��;����I � Û��MO�� 8O9 Í�Ä��~L�� H � I�� � n H O � ��� Ø �M���;nQ�;� H I-> H ��ØgØ �;L�J k ��I��COQ�~��<�O��'�NIG� �;� H ��IGJKnQ�;L �Ê���I��5�h�MJ kh� HAH �;I�OQ� Ø �;L�J�� � L H Ø ��LrJK� � Û � nQO Í
Ñ�� Ø �M���Mn�� Ø �;L�J H k �M�;n � OE��Ó ��Ø nQ�;L�	��MËN����J,� k ��I�� H ��L � nQ��� k ���;�;nQ�;I H ���4LG��J ��ØgØ �;L�J��ML<nQLGÌÞ��� ÅØ]� JKnC�·I��5� k ��I�� H � Ã�� H JKnQ��L���� H �;� Ø k J�� H � I��;�ML�JK��������� � OQ�;I�O H ���AO 
 n�L[� k ������Ç�Ë���L 6 Ã������;� � I-�NIG�;OÊM
 � n k I¬��� � OQn H �]O 
 � H�H �;L�JKnQ�;O ��� Ø ��L � L � OÜË H � 9 �¢�MJ k O�I H �;L��M����� k ��I�� H ��L¯��ÖNJK� � ������n�L � n����gmj��L�L��Á·I Ø �MI��A�MJ�Ã��ML·J�n�OQO�� H�H �0Í
Æ��;���;n � I H�H n �%G5O � I��G��Æ � ���ÔÁ � L��
��Ä � �;�·I�� H Æ � ������L��;OQ����Î,J�n��ML�L���Ò5I��®JKnQL
��Ä � �*�·I�� H Ò � OQO � G5��OQn�LÒ5�;��L��MJ;� DNJ�� k Á � L��g�¤O � JK�ÔÁ���� Û k ��I���OQ�;I�� � n����5��OQ�;I�� H Ë Ø kh� JKÁ�nQ�x�MJ{OQ�;I��Cm ��LGL�� Á·I Ø �MI��;Í�F¤L"!hL
�Ê���Û���IG��� � n H ��Ö k ��n Ø �;� Ø � Ã�� � JKnÜJKI���� k ��IG�5JK��I H O�� H m ��L H Ø � Ø �;L�J H kh� H�H � H � Û��M�Ð�;�;INÖ%�·I�n ��� � L HO 
 �;�·I�n k �5� � I�����L�J kh� �®J � Ã�� � Û��M� Ø ��n�O�� H J � JKIGJ����	� k 
 JKnÜJ H Ê��;I�LG� H�
 � DNJ��MÌ � L��]� � LG�;m�n � L��;�-� ?lÁ��M�0Åk n H JKn�Ó � ÌÞL�n �)&×O������;L�J�ÑA��m�n�LG�MJA�MJAÏ�Á Ø �;��F¤O ÅÚÏ�O � ��IGn Í
Ä�� LG� k �;I�Öqm�nQ�;L H�� � kh� H L�� ØgØ �;�{JK��I H OQ� H Ø � Ø m���� H ��� O � �;��OQO � mj��� � JKn���L G��ÐÆ�� Ï�D�D � Ø]� n H�·I��xJK��I H JK����IGÛ��ML�JÐn��;n Ø � HCH n�L��MÂ;��� H ��� Ø �M���;nQ� Ø �;L�J H k ��IG��O��MI��CÃ��ML�JKn�OQO�� H�H �~�MJ k ��I���O � Ê���nQ�B�·I��ÊM
 � n�� k ����IGÛ��M�D��JK� � Û � nQO�O��M� � Û��M�~�MI�Ö � ��I H n Ø k O�� Ø �;L�J ��O�� H �*<�JK� Ë��;�;Í�Ä��y��� Ø �;���;nQ�y�ML kh� ��JKnQ�;I�OQn��M�ÈÐ�M��Á � ��� Æ � O�OQ��J,� k ���®JK��Å kh� ����O��¤���EO � �;��OQO � mj��� � JKnQ��L
� k ��I�� H ��L H ��IGJKnQ�;LB�·I�n Ø 
 ��kh� ��J�n��MI�O�nQÂ;��� Ø �ML�JJK��IG�ÔÁ��x�MJCÁ���L�������Í�Æ��M���;n � I H�H n�� &[��nQJ�
�Å @��;��m �M��JC@��;nQL H nQI H ��D���L�Ê � @��M��n����0����ÑA��O � L�����nQL�� Ø ��OÜÅ���;� H ��Ä�����Ã �,���MJ�
C�MJAÑA� Ø � L�@��;� Ø � L�L+� k ��I�� � Û���n�� kh� �®J � Ã���O�� k O � n H nQ�¤����O 
 � L � OQË H ����������L�L��;� H �� n�L H nI�·I�
O�~Õ � ��n Ø Ï�O���Ö � �·Á�nQL
�·ÏC� ��Ø J���J�
;n�LGn � L
�=& � m���n��M��È � IGJ�Á��;����L
�"G � J � ��n�L ��� I�n�L�J � L H ��ÑA�0Åm �M��JCD�I�OQ� Ê*�[DN�;��Ã��;n`È{�;� � H�H n Ø � Û]�MJFJ{��
MË H 
MJK�0Ì J{I������I� k ��IG��OQ�;I�� � n���� H Ë Øgkh� J�Á�nC�·I��0Í
G5� H JK����n H � LGL��;� H ���rJ�Á�Â H ����L�J kh� � � nQO�OQ�;I�� H �MJ���Ob
��N�;� � H nQ��L¯������n H �;I H�H nQ��L H kh� ��J�n��MI�O�nQÂ;��� Ø �ML�Jn�L�JK�M��� H�H � L·J�� H � Û��;����
 � Ø n�LG�;L�J H k Á�Ë H n��Mn��;L H �N�;� ØgØ ��F,O�OQn���J¤Ç�� � ���;�*��Æ � ���M��DNJK� � J Ø � L�Lg�MJlÈÐ�M���®ËÒ5I�L��M���I�·I�
�nQO H J�����IGÛ��;L�J�n��;n Ø � HlH n�LG�;Â;��� H ��� Ø �M���;nQ� Ø �;L�J H k ��I��l�M� H Ø � Ø �;L�J H k ��nÜÛ�nQO��MÃ�n�� H Í
��LgÃ�� � L�� Ø �;���;nh�MÃ � O�� Ø �ML�J � I�Ö Ø � Ø m���� H ��I�D��;�®Û�nQ�;�A�����,Á·Ë H nC�·I���	�I��;OQ� � nQ���l��I G4F,Ï�Å®D � �;O � Ë��k ��I���OQ�;I�� H ��IGJKnQ�;L��MJ�O � �;��L"! � L��M�B�·I�
 n�O H Ø 
���L�J � �M�;�������;�5� k OQI H kh� ��J�n��MI�O�nQÂ;��� Ø �ML�J�Æ�n��ÔÁ��MO'È � � Å(;��L+��Ó � ÛNn���Ç�Á·I�n�OQO�n��M�;�0Ä�� � L]È{� H�H �MJ¢�MJ &h� � LG��� D � m � JKnQ��� Ø]� n H � I H�H nhÙ H � mj�;O�OQ�4ÑAn��ÔÁ � ��� �MJ,Ó � L�nQ�;O�OQ�G5������J,� H � L H �·I�n O��yDG�,Áh	3L�� H �M� � nÜJ kh� H �;� �·I�
 n�O�� H J_Í
Ä��]JKnQ�;L H � I H�H n �u��Ö k ��n Ø �;�Pn��;nEJK��I�JK� Ø � Ã�� � JKnÜJKI���� �;L�Û��M� H Ø � H � LG�;n��ML H k ����ÌÞ� H�H �MI�� H ��� k Á·Ë�ÅH nA�NIG���·I�n Ø 
���L�J Ì � nQJ � n Ø �;�gO � H �Mn��;LG�;���MJ Ø 
 ��L�J]J�� � L H Ø n H �M�MJ�J�� kh� H�H n���L H n����;OQn��;nQ�;I H � Ø �;L�J
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�M��L�J � Ã�nQ�;I H � � Æ Ø �PÑ���I�Ë��;�*� k ��I�� � Û���n�� � O�OQI Ø �CO � � ��ØgØ �5�h�MJ�ÆqÍj@�n�����L����MO � k ��I���O 
 � Û���nQ�4Ì � nQJÃ�� � L���nQ�4�;LG�;������Í
Ä��u��� Ø �;���;n����;L-!�L Ø � H ��Ø n H k ��I��]O��;IG� H ��IGJKnQ�;L ��JrO��MI�� � É �;��JKn���L+� Ø � H JK��Â H �ÔÁ��;� H �MJr�M��I�Å��nÜJ H �;��LGÌÞ��Â;��� H ��I D��¤Ù �
&[� � L)(M��n H �MJÐÒ �;LWÊ ��Ø n�L�� Ø � n H � I H�H n G � JKÁ��M��n�LG��� Ç �0Ø n � �jÓ � Û�nQ�u�MJ�m�n��MLH � ���'�MJ�� � Í
�`��I��7!hL�nQ�;����������	�

�����������
�
�����������
��������� ����!"�#�$���%����&��$'�(*)	+�
�
�����$	,����-.���/���
���0�
�#

�
���������
�1	
2 �������/����'�3�4
�
��56����&7� 2 �
-�-8
�	�&7����-9��!6�:�
���;�
��!6�<
�(=��&�'>���?3������@56�A3��
���=B
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}
	 e U���V`^�
�e X�� 	 � X
� o S��Me UW^�
�e ^`U�d�d 	 �
�×X 	 V`^ 	 ^�
�a���� 	 �

/ Í / Ç � ��nQÉ I H nQ��L k ����ÌÞ��L���� Ø �ML�J�nQL��;O � H J�nC�·I���ÍyÍyÍPÍyÍPÍyÍyÍPÍÐÍyÍPÍyÍPÍyÍyÍPÍyÍPÍyÍÐÍ /
/ Í / Í / D��;��JKn���L H �*>g� � �;� H �MJAÌÞ��L���JKnQ��L H ��� H J���I���JKI���� ÍPÍÐÍyÍPÍyÍPÍyÍyÍPÍyÍPÍyÍÐÍ �
/ Í / Í � Ç � Ø �N��Â;OQ�{��� H kh� �®JK��L H ÍPÍyÍÐÍPÍyÍyÍPÍyÍPÍyÍyÍPÍÐÍyÍPÍyÍPÍyÍyÍPÍyÍPÍyÍÐÍ �

/ Í � Ç � �;��n H �{��I H k n�L ÍÐÍPÍyÍPÍyÍyÍPÍyÍPÍyÍÐÍPÍyÍyÍPÍyÍPÍyÍyÍPÍÐÍyÍPÍyÍPÍyÍyÍPÍyÍPÍyÍÐÍ 2
/ Í ��Í / �¤���;��nQ�MJ�n���L H J�Á��;����nC�·I�� H �MJ���ÂMÃ�O�� H ��� H � ØgØ � ÍPÍÐÍyÍPÍyÍPÍyÍyÍPÍyÍPÍyÍÐÍ �
/ Í ��Í � Ñ�� H I�OÜJ � J H ��Ö k �M��n Ø �ML·J � I�Ö ÍyÍÐÍPÍyÍyÍPÍyÍPÍyÍyÍPÍÐÍyÍPÍyÍPÍyÍyÍPÍyÍPÍyÍÐÍ �
/ Í ��Í�� Ñ <�OQ����� H Ã�OQI���L H �GO 
 � L�� Ø � O�nQ� � ÖGn � O��CÍPÍyÍPÍyÍyÍPÍÐÍyÍPÍyÍPÍyÍyÍPÍyÍPÍyÍÐÍ /,0

/ Í�� ÓC��JK�;� Ø nQL � J�n���L��G����� ÍyÍyÍPÍyÍPÍyÍÐÍPÍyÍyÍPÍyÍPÍyÍyÍPÍÐÍyÍPÍyÍPÍyÍyÍPÍyÍPÍyÍÐÍ /�/
/ Í��GÍ / ÏCL � OÜË H � � G4Ó ������� ÍPÍyÍPÍyÍÐÍPÍyÍyÍPÍyÍPÍyÍyÍPÍÐÍyÍPÍyÍPÍyÍyÍPÍyÍPÍyÍÐÍ / �
/ Í��GÍ � ÓC�MJ��;� Ø n�L � JKnQ��L���nQ���;��JK�Ð������� ÍyÍyÍPÍyÍPÍyÍyÍPÍÐÍyÍPÍyÍPÍyÍyÍPÍyÍPÍyÍÐÍ / �

f oA� d � � �·U0XÞd 	 
�d v��"!3�4���`� �$#
��Í / �,��nQL��;n k ���G�yO � ���MJ��;� Ø n�L � JKnQ��L����&%('' � G��ÐÆ��jÏ{D�D ÍPÍÐÍyÍPÍyÍPÍyÍyÍPÍyÍPÍyÍÐÍ /*)

��Í / Í / Ï H Ë Ø �MJ���n��{��Ö k �M��n Ø �;L�J � O�� ÍyÍÐÍPÍyÍyÍPÍyÍPÍyÍyÍPÍÐÍyÍPÍyÍPÍyÍyÍPÍyÍPÍyÍÐÍ /12
��Í / Í � Ç � k JK� k ���N��I���JKn���L��G�y�ÔÁ � � Ø �{��IGÛ��;��J ÍyÍPÍyÍyÍPÍÐÍyÍPÍyÍPÍyÍyÍPÍyÍPÍyÍÐÍ / �
��Í / Í�� �¤�����GI��MJ�n���L����ÐÁ � �G����L H � Ã�� � L����Ðn Øgk I�O H nQ��L J�� � L H Û��M� H ��ÍyÍyÍPÍyÍPÍyÍÐÍ � 0

��Í � ÓCn H k � H nÜJKnQÌ ��Ö k �M��n Ø �;L�J � O ÍyÍyÍPÍyÍPÍyÍÐÍPÍyÍyÍPÍyÍPÍyÍyÍPÍÐÍyÍPÍyÍPÍyÍyÍPÍyÍPÍyÍÐÍ � 0
��Í ��Í / Ç ��Ì � n H �M� � I���� Ø I���L H ÍyÍPÍyÍÐÍPÍyÍyÍPÍyÍPÍyÍyÍPÍÐÍyÍPÍyÍPÍyÍyÍPÍyÍPÍyÍÐÍ � 0
��Í ��Í � Ç � �Mn�m�OQ� k ��O � ��n H �M��ÍyÍPÍyÍPÍyÍÐÍPÍyÍyÍPÍyÍPÍyÍyÍPÍÐÍyÍPÍyÍPÍyÍyÍPÍyÍPÍyÍÐÍ ���

Û
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��Í �NÍ � Ç�� H k �;��JK��� Ø Â�JK����ÍyÍPÍyÍPÍyÍyÍPÍÐÍyÍPÍyÍPÍyÍyÍPÍyÍPÍÐÍyÍPÍyÍyÍPÍyÍPÍyÍyÍyÍ ���
��Í �NÍ�� Ç��{JK� � nQJ�� Ø �;L�Jl�;LNÅÚO�nQÃ�L����G� H ����L�L��M� H ÍPÍyÍyÍPÍyÍPÍÐÍyÍPÍyÍyÍPÍyÍPÍyÍyÍyÍ ���
��Í �NÍ ) Ç��{JK� � nQJ�� Ø �;L�JlÁ���� H Å O�n�Ã�L����MJ�O � ���;�M��L H JK��IG�MJKnQ��L���� H �MÛ��;L�� Ø �ML�J H ÍyÍyÍyÍ � 0

� � acX�� 	 d�Rqd 	 e�V'^ � �,d$
�e U�� R �·e_UWd�V`d v��"!3�4���`� �;dNa�� 	 a � S � d�V`^"! ShX�� 
�d·Sh^ �#�

�GÍ / �¤����Ã�� ��Ø Ø ����
 � OQn�Ã�L�� Ø �ML�Jl���'G��ÐÆ�� Ï�D�D ÍyÍPÍyÍyÍPÍyÍPÍÐÍyÍPÍyÍyÍPÍyÍPÍyÍyÍyÍ �$�
�GÍ / Í / �,��nQL��;n k �C���{ÌÞ��L��MJ�n���LGL�� Ø �;L�J ÍÐÍyÍPÍyÍPÍyÍyÍPÍyÍPÍÐÍyÍPÍyÍyÍPÍyÍPÍyÍyÍyÍ �$�
�GÍ / Í � � � � ��Ø ÂMJ���� H � � OQn�Ã�LG�;� ÍPÍyÍyÍPÍÐÍyÍPÍyÍPÍyÍyÍPÍyÍPÍÐÍyÍPÍyÍyÍPÍyÍPÍyÍyÍyÍ � )
�GÍ / Í � G5��L�J�� � nQL·J�� H ÍPÍyÍyÍPÍyÍPÍyÍyÍPÍÐÍyÍPÍyÍPÍyÍyÍPÍyÍPÍÐÍyÍPÍyÍyÍPÍyÍPÍyÍyÍyÍ � 2
�GÍ / Í�� �,���N�;�M��I���� ÍyÍPÍyÍyÍPÍyÍPÍyÍyÍPÍÐÍyÍPÍyÍPÍyÍyÍPÍyÍPÍÐÍyÍPÍyÍyÍPÍyÍPÍyÍyÍyÍ ���

�GÍ � ÏCO�nQÃ�L�� Ø �ML·J4�;L&% H � L H �ÔÁ ��Øgk�Ø � Ã�LG�MJKnA�·I��%ÍyÍPÍyÍyÍPÍyÍPÍÐÍyÍPÍyÍyÍPÍyÍPÍyÍyÍyÍ ���
�GÍ �NÍ / Ï�O�n�Ã�L�� Ø �;L�Jl��� H ���MJ��;�MJ��;I�� H Æ�nQ�;��� Ø �MÃ � H ÍyÍPÍyÍPÍÐÍyÍPÍyÍyÍPÍyÍPÍyÍyÍyÍ ���
�GÍ �NÍ � Ï�O�n�Ã�L�� Ø �;L�Jl��� H �ÔÁ ��Ø m���� H � ���;��nQÛ�� ÍyÍPÍyÍyÍPÍyÍPÍÐÍyÍPÍyÍyÍPÍyÍPÍyÍyÍyÍ � 0
�GÍ �NÍ � Ï�O�n�Ã�L�� Ø �;L�Jl��� H ÈyFEÆ ÍPÍyÍyÍPÍÐÍyÍPÍyÍPÍyÍyÍPÍyÍPÍÐÍyÍPÍyÍyÍPÍyÍPÍyÍyÍyÍ � /
�GÍ �NÍ�� Ï�O�n�Ã�L�� Ø �;L�Jl��� H � IGJK��� H ����JK�;��JK�MI�� H ÍyÍPÍyÍyÍPÍyÍPÍÐÍyÍPÍyÍyÍPÍyÍPÍyÍyÍyÍ ���

�GÍ � ÏCO�nQÃ�L�� Ø �ML·J4�;L&% � Û��M�P�ÔÁ ��Ø k�Ø � Ã�L���JKnC�·I�� ÍyÍPÍyÍyÍPÍyÍPÍÐÍyÍPÍyÍyÍPÍyÍPÍyÍyÍyÍ �'�

�GÍ ��Í / Ï�O�n�Ã�L�� Ø �;L�Jl��� H � n Ø � L�J H ��n k ��O � nQ��� H ÍyÍPÍyÍyÍPÍyÍPÍÐÍyÍPÍyÍyÍPÍyÍPÍyÍyÍyÍ �'�

�GÍ ��Í � ÑA� � OQn�Ã�LG� Ø �;L�Jl��� H �G�MJK�M�MJ��;I�� H ÍÐÍyÍPÍyÍPÍyÍyÍPÍyÍPÍÐÍyÍPÍyÍyÍPÍyÍPÍyÍyÍyÍ � 2
�GÍ�� F,É �MJ���� H Û � ��n � JKn���L H ���{JK� Ø k �;� � JKIG��� ÍÐÍyÍPÍyÍPÍyÍyÍPÍyÍPÍÐÍyÍPÍyÍyÍPÍyÍPÍyÍyÍyÍ � 2
�GÍ ) F,É �MJ���I�L���I�Û��;O � O�n�Ã�L�� Ø �;L�J H I��AO � ���M�;��L H JK��I��MJ�n���L ÍPÍyÍPÍÐÍyÍPÍyÍyÍPÍyÍPÍyÍyÍyÍ ���

Z � e�^`V duV d �gV �·e_d 
�e_d�^ U � ! X�
�U��jRTd(�jS � V`d v��"!3�5���'� #(�
��Í / Ç � H ���MJ��;�MJ��;I�� H Æ�n��;��� Ø �;Ã � H �G�BG��ÐÆ��jÏ{D�D ÍPÍyÍyÍPÍyÍPÍÐÍyÍPÍyÍyÍPÍyÍPÍyÍyÍyÍ )"/

��Í / Í / �,��nQL��;n k �C���{ÌÞ��L��MJ�n���LGL�� Ø �;L�J ÍÐÍyÍPÍyÍPÍyÍyÍPÍyÍPÍÐÍyÍPÍyÍyÍPÍyÍPÍyÍyÍyÍ ) �
��Í / Í � ÓC� H �M��n k JKn���L ÍPÍyÍyÍPÍyÍPÍyÍyÍPÍÐÍyÍPÍyÍPÍyÍyÍPÍyÍPÍÐÍyÍPÍyÍyÍPÍyÍPÍyÍyÍyÍ ) �
��Í / Í � Î,O��M�MJ�����L�nA�·I���ÌÞ����L�J � O�� ÍPÍyÍyÍPÍÐÍyÍPÍyÍPÍyÍyÍPÍyÍPÍÐÍyÍPÍyÍyÍPÍyÍPÍyÍyÍyÍ ) �

��Í � Î,J�I����Ð��� H k �;�®ÌÞ��� Ø � L��M� H � Û��M�PI�L�Ì � n H �;� � I���� Ø I���L H ÍPÍÐÍyÍPÍyÍyÍPÍyÍPÍyÍyÍyÍ ) �
��Í �NÍ / F�>g� � �MnQJ��yÍÐÍyÍPÍyÍyÍPÍyÍPÍyÍyÍPÍÐÍyÍPÍyÍPÍyÍyÍPÍyÍPÍÐÍyÍPÍyÍyÍPÍyÍPÍyÍyÍyÍ ) )
��Í �NÍ � ÑA� H ��O�IGJ�n���L H kh� J�n � OQ�¦ÍyÍPÍyÍyÍPÍÐÍyÍPÍyÍPÍyÍyÍPÍyÍPÍÐÍyÍPÍyÍyÍPÍyÍPÍyÍyÍyÍ ) �



��������� 	���� ���
����������� � ���

��Í ��Í�� Ñ�� H ��OQIGJKnQ��L�JK� Ø k �����MO�OQ��ÍyÍPÍyÍÐÍPÍyÍyÍPÍyÍPÍyÍyÍPÍÐÍyÍPÍyÍPÍyÍyÍPÍyÍPÍyÍÐÍ �"/
��Í�� ÓC��JK�;��JK�MI�� H Æ�n��M��� Ø �;Ã � H � Û��;�yI�L�Ì � n H �;� � I����ÐÁ � ������L H ÍÐÍyÍPÍyÍPÍyÍyÍPÍyÍPÍyÍÐÍ � �

��Í��GÍ / Æ����GnA!h� � JKnQ��L H ��� H �G�MJK�M�MJ��;I�� H Æ�nQ�;��� Ø �MÃ � H ÍyÍPÍÐÍyÍPÍyÍPÍyÍyÍPÍyÍPÍyÍÐÍ � �
��Í��GÍ � �'�;�®ÌÞ��� Ø � L��M� H ÍPÍyÍyÍPÍyÍPÍyÍÐÍPÍyÍyÍPÍyÍPÍyÍyÍPÍÐÍyÍPÍyÍPÍyÍyÍPÍyÍPÍyÍÐÍ � �

��Í � G5��L��MO�I H n���L ÍyÍPÍyÍÐÍPÍyÍPÍyÍyÍPÍyÍPÍyÍÐÍPÍyÍyÍPÍyÍPÍyÍyÍPÍÐÍyÍPÍyÍPÍyÍyÍPÍyÍPÍyÍÐÍ � )

# t � e_UWS 
�e�X�� 	 V dga � S ��� R ��e UWXcd~V`d��
�×X 	 V`S 	 ��aÞS �`U���V`^�
�e�X�� 	 V`d�� ShV U�� 	 ��� �[U�S 	 V`dXcR �×^`a��_X�� 	 e U�S 	 �	�jdNU �;d i�

) Í / D��MO��;��JKnQ��Lr��� H �MÛ��;L�� Ø �ML�J H ÍyÍPÍyÍPÍyÍÐÍPÍyÍyÍPÍyÍPÍyÍyÍPÍÐÍyÍPÍyÍPÍyÍyÍPÍyÍPÍyÍÐÍ �$2

) Í / Í / �'� H nQJKnQ��Lr��I�Û��M��JK��Ö��MJ�Ã��M� Ø ��JK��n������ÐO � �Mn�m�OQ� ÍPÍÐÍyÍPÍyÍPÍyÍyÍPÍyÍPÍyÍÐÍ � �
) Í / Í � G5��I k I���� H�H I��AOQ� H Û � ��n � m�OQ� H nQL��;OQI H nÜÛ�� H ÍyÍPÍyÍyÍPÍÐÍyÍPÍyÍPÍyÍyÍPÍyÍPÍyÍÐÍ � �
) Í / Í�� G5��I k I���� H�H I��AOQ� H Û � ��n � m�OQ� H4H � Ø nÜÅÚnQL��;OQI H nÜÛ�� H ÍyÍPÍÐÍyÍPÍyÍPÍyÍyÍPÍyÍPÍyÍÐÍ � �
) Í / Í � D��;OQ�;�MJ�n���L k�� �A��� H � � I����ÐL��MI�����LG� H ÍyÍPÍyÍPÍyÍyÍPÍÐÍyÍPÍyÍPÍyÍyÍPÍyÍPÍyÍÐÍ 250

) Í � Æ�� H I����P���ÐOb
 � H Ë Ø ��JK��nQ����� H k n�L ÍPÍyÍÐÍPÍyÍyÍPÍyÍPÍyÍyÍPÍÐÍyÍPÍyÍPÍyÍyÍPÍyÍPÍyÍÐÍ 2 �
) Í�� & � I H�H � H � H Ë Ø ��JK��nQ� H ÍyÍPÍyÍyÍPÍyÍPÍyÍÐÍPÍyÍyÍPÍyÍPÍyÍyÍPÍÐÍyÍPÍyÍPÍyÍyÍPÍyÍPÍyÍÐÍ 2 �

) Í��GÍ / D��;OQ�;�MJ�n���L±ÍÐÍPÍyÍPÍyÍyÍPÍyÍPÍyÍÐÍPÍyÍyÍPÍyÍPÍyÍyÍPÍÐÍyÍPÍyÍPÍyÍyÍPÍyÍPÍyÍÐÍ 2 )
) Í��GÍ � & � I H�H � � H Ë Ø ��JK��n��{��� k ���N��I���JKnQm�O�� ÍyÍPÍyÍPÍyÍyÍPÍÐÍyÍPÍyÍPÍyÍyÍPÍyÍPÍyÍÐÍ 2�2
) Í��GÍ�� & � I H�H � � H Ë Ø ��JK��n�� � OQ� � J���n����²ÍÐÍPÍyÍyÍPÍyÍPÍyÍyÍPÍÐÍyÍPÍyÍPÍyÍyÍPÍyÍPÍyÍÐÍ ���
) Í��GÍ � G5��L��;OQI H nQ��L�ÍPÍyÍPÍyÍyÍPÍyÍPÍyÍÐÍPÍyÍyÍPÍyÍPÍyÍyÍPÍÐÍyÍPÍyÍPÍyÍyÍPÍyÍPÍyÍÐÍ � )

) Í � ÑA� H IGOQJ � J H ÍyÍyÍPÍyÍÐÍPÍyÍPÍyÍyÍPÍyÍPÍyÍÐÍPÍyÍyÍPÍyÍPÍyÍyÍPÍÐÍyÍPÍyÍPÍyÍyÍPÍyÍPÍyÍÐÍ � )
i s ��e d·U0RTX 	 SGe�X�� 	 V d�aÞS � �jaÞS�UWX �MSGe�X�� 	 V`d$� �jab^ � 	 ��V S 	 � acd 	 ^ 
�a���� 	 %('' � 


� Í / Ç � H n Ø I�O � J�n���L�Æ���L�JK�BG � ��O�� ÍPÍyÍPÍyÍÐÍPÍyÍyÍPÍyÍPÍyÍyÍPÍÐÍyÍPÍyÍPÍyÍyÍPÍyÍPÍyÍÐÍ ���
� Í / Í / ÈÐ�ML��;� � JKnQ��Lr��
 �MÛ��ML�� Ø �;L�J H ÍyÍÐÍPÍyÍyÍPÍyÍPÍyÍyÍPÍÐÍyÍPÍyÍPÍyÍyÍPÍyÍPÍyÍÐÍ ���
� Í / Í � Æ����G�;O�n H � J�n���L]��I H k �M�MJ���� Ø ÂMJ����²ÍyÍyÍPÍyÍPÍyÍyÍPÍÐÍyÍPÍyÍPÍyÍyÍPÍyÍPÍyÍÐÍ � 0
� Í / Í�� Ñ��M�;��L H JK��I��MJ�n���L���� H J�� � �M� H ÍÐÍPÍyÍyÍPÍyÍPÍyÍyÍPÍÐÍyÍPÍyÍPÍyÍyÍPÍyÍPÍyÍÐÍ � /

� Í � G5� Øgkh� � � n H ��L � Û��;�yO�� H ����L�LG�;� H ���M�;OQO�� H ÍyÍyÍPÍyÍPÍyÍyÍPÍÐÍyÍPÍyÍPÍyÍyÍPÍyÍPÍyÍÐÍ � /
� Í ��Í / Ù Ø k ����J � L��M�{��� H Ø ����n?!h� � JKn���L H ��I H k �;��JK��� Ø Â�JK���y��J����ÐO � ���M�;��L H JK��I��MJ�n���L ���
� Í ��Í � Ï¤Ê�I H JK� Ø �;L�J���� H kh� � ��Ø ÂMJ���� H �GI�Ã��ML��;� � JK�MI�� ÍPÍÐÍyÍPÍyÍPÍyÍyÍPÍyÍPÍyÍÐÍ ���
� Í ��Í�� G5��I k I���� H�H I kGk O�� Ø �ML·J � n���� H ÍÐÍPÍyÍyÍPÍyÍPÍyÍyÍPÍÐÍyÍPÍyÍPÍyÍyÍPÍyÍPÍyÍÐÍ � )



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

� Í �NÍ�� ÑA� H I�OQJ � J H ÍyÍPÍyÍyÍPÍyÍPÍyÍyÍPÍÐÍyÍPÍyÍPÍyÍyÍPÍyÍPÍÐÍyÍPÍyÍyÍPÍyÍPÍyÍyÍyÍ � )
� Í � G5��L�JK��nQm�IGJ�n���L H �G� H ��nQÉ �;���;L�J H k �����M� H�H I H ��Ob
 � H Ë Ø ��JK��n�� ÍPÍÐÍyÍPÍyÍyÍPÍyÍPÍyÍyÍyÍ /10-/

� Í ��Í / G5��L�J���n�mGIGJKnQ��Lr��� H �MÛ��;L�� Ø �ML�J H �G�ÐÌÞI H n���L k Á���JK��L�Ã�O�I���L 6���� �������� 9 ÍyÍ /10-/
� Í ��Í � G5��L�J���n�mGIGJKnQ��Lr��� H �MÛ��;L�� Ø �ML�J H � G4Ó�G 6	�
� ��� � � 9 ÍyÍPÍyÍyÍPÍyÍPÍyÍyÍyÍ /10 �
� Í ��Í � G5��L�J���n�mGIGJKnQ��Lr��� H �MÛ��;L�� Ø �ML�J H Ç � 6	� � ��� � 9 ��
����������MJ���nÜÉ�� � �MJ�nQÌ H ÍyÍ /10 �
� Í ��Í�� G5��L�J���n�mGIGJKnQ��Lr��� H �MÛ��;L�� Ø �ML�J H k Á���JK��L H ��� H ��O�I H ÍPÍÐÍyÍPÍyÍyÍPÍyÍPÍyÍyÍyÍ /10 �

� Í�� F¢ÖNJ�� � ��JKn���L��G� %�''��	�������� "! ÍPÍyÍPÍyÍyÍPÍÐÍyÍPÍyÍPÍyÍyÍPÍyÍPÍÐÍyÍPÍyÍyÍPÍyÍPÍyÍyÍyÍ /1032
� Í ) Î,Û � OQI � J�n���L��G� ��� �MJ���� �� ÍyÍPÍyÍyÍPÍÐÍyÍPÍyÍPÍyÍyÍPÍyÍPÍÐÍyÍPÍyÍyÍPÍyÍPÍyÍyÍyÍ /10 �
� Í � F¤�����MI�� HAH Ë H JK� Ø � J�nC�·I�� H O�nQ�;� H ��Ob
���ÖNJK� � �MJKnQ��L����&%('' ÍPÍyÍPÍÐÍyÍPÍyÍyÍPÍyÍPÍyÍyÍyÍ /$/10

� Í � Í / ÙÚL��M�;�®JKnQJ�I���� H IG��OQ� H kh� � ��Ø ÂMJ���� H ��I�Ã��ML��;� � JK�MI���Æ�G ÍPÍyÍyÍPÍyÍPÍyÍyÍyÍ /$/10
� Í � Í � ÙÚL��M�;�®JKnQJ�I���� H IG��OQ� H �¤ÓE& k ��O � ��n H �M� H ��I k Á��0JK��LrÛNn��®JKI��MO`ÍyÍyÍPÍyÍPÍyÍyÍyÍ /$/�)

� Í 2 ÏCL � OÜË H �.��#  %$ / 6 È{� Õ�&0� 9  � Û��M� H �;O��M�MJ�n���L kh� �l��� H � � I����PLG�;I�����L�� H ÍPÍyÍyÍyÍ /$/ �
� Í 2 Í / ÙÚL�JK�����GI��MJ�n���L ÍPÍyÍyÍPÍyÍPÍyÍyÍPÍÐÍyÍPÍyÍPÍyÍyÍPÍyÍPÍÐÍyÍPÍyÍyÍPÍyÍPÍyÍyÍyÍ /$/ �
� Í 2 Í � G5��L"!hÃ�I�� � JKnQ��Lr�MJ��;L�J�� �(' L�� Ø �;L�J���I���� H � � I����ÐL��MI�����LG� H ÍyÍPÍyÍPÍyÍyÍyÍ /$/ �
� Í 2 Í � G5� Øgkh� � � n H ��Lr�;L�J����ÐO�� H �G��L�L��M� H �MJ�O � H n Ø I�O � JKnQ��L ÍyÍPÍyÍyÍPÍyÍPÍyÍyÍyÍ / � 0
� Í 2 Í�� �`�;��ÌÞ��� Ø � L��;� H ��I���� H � � I����ÐL��;IG����L�� H ÍPÍyÍyÍPÍyÍPÍÐÍyÍPÍyÍyÍPÍyÍPÍyÍyÍyÍ / � 0
� Í 2 Í ) ÑA� H I�OQJ � J H ÍyÍPÍyÍyÍPÍyÍPÍyÍyÍPÍÐÍyÍPÍyÍPÍyÍyÍPÍyÍPÍÐÍyÍPÍyÍyÍPÍyÍPÍyÍyÍyÍ / ���

� Í � ÏCL � OÜË H � � Û��;�yI�L H �MI�O Á � ������L���Ã�� � L��)�*� ÍyÍPÍyÍyÍPÍyÍPÍÐÍyÍPÍyÍyÍPÍyÍPÍyÍyÍyÍ / ���
� Í ��Í / D�n Ø I�O � JKnQ��L]��J��M� Øgkh� � � n H ��L � Û��;�yO�� H ����L�L��M� H ÍPÍÐÍyÍPÍyÍyÍPÍyÍPÍyÍyÍyÍ / ���
� Í ��Í � ÑA� H I�OQJ � J H ��J k �;� H k �;��JKnQÛ�� H ÍyÍPÍÐÍyÍPÍyÍPÍyÍyÍPÍyÍPÍÐÍyÍPÍyÍyÍPÍyÍPÍyÍyÍyÍ / � 2

� Í � �'��O � ��n H � J�n���L��G� H kh� �®JK��L H � � L H O�� k Á��0JK��LrÛNn��®JKI��MO5ÍyÍPÍyÍPÍÐÍyÍPÍyÍyÍPÍyÍPÍyÍyÍyÍ / � 2
� Í /,0 ÏCL � OÜË H �.��#  %+ / 6 È{� Õ�&0� 9  ÍPÍyÍyÍPÍÐÍyÍPÍyÍPÍyÍyÍPÍyÍPÍÐÍyÍPÍyÍyÍPÍyÍPÍyÍyÍyÍ / ���

� Í /,0 Í / F×Ö k ��� H�H n���L����yO 
 � H Ë Ø �MJK��n�����J�� k JKn Ø n H � J�n���L ���ÐO � �M��I k I���� H I��-,.�  � Í / ���
� Í /,0 Í ��ÑA� H I�OQJ � J H ��J k �;� H k �;��JKnQÛ�� H ÍyÍPÍÐÍyÍPÍyÍPÍyÍyÍPÍyÍPÍÐÍyÍPÍyÍyÍPÍyÍPÍyÍyÍyÍ / � /

� Í /�/ ÓCn H �;I H�H n���L���� H ��� H I�OQJ � J H ÍyÍPÍyÍPÍyÍyÍPÍÐÍyÍPÍyÍPÍyÍyÍPÍyÍPÍÐÍyÍPÍyÍyÍPÍyÍPÍyÍyÍyÍ / ���

 t � e U�S 
�e�X�� 	 V d %('' �����/! �TV`X	0 �·U�d 	 e d$� ��ShaÞdN^`U ��V d ��� � � #

2 Í / Ñ��M�;��L H JK��I��MJ�n���L���� ��� ÍyÍyÍPÍyÍPÍyÍyÍPÍÐÍyÍPÍyÍPÍyÍyÍPÍyÍPÍÐÍyÍPÍyÍyÍPÍyÍPÍyÍyÍyÍ / � �
2 Í / Í / ÑA�;�M��L H J���I���JKnQ��L���� ��� � O 
 � n����C��
�IGL���� H � � I��G�yLG�;I�����L�� H ÍyÍPÍyÍPÍyÍyÍyÍ / ���



��������� 	���� ���
����������� ���

2 Í / Í � Ñ��M�;��L H JK��I��MJ�n���L����������	��
 �
�����	��� ÍyÍyÍPÍyÍPÍyÍyÍPÍÐÍyÍPÍyÍPÍyÍyÍPÍyÍPÍyÍÐÍ / ���
2 Í / Í�� G5��L��;OQI H nQ��L��MJ k �;� H k �;�MJ�nQÛ�� HCH I��AO � ���;�;��L H J���I���JKn���L���� ��� ÍyÍyÍPÍyÍPÍyÍÐÍ / � )

2 Í � Ï Ø �;OQn���� � JKnQ��Lg���ÐO � �;��I�Û��;�®JKI����B� Ã�� � L�� ��� k ��I��lOQ� H ÌÞIGJ�I���� H ����L�L��;� H ÍyÍPÍyÍÐÍ / � �
2 Í ��Í / F,É �MJ���
 I�L��Ð��n Ø nQL·IGJKnQ��L����ÐO 
 �;LG�;��Ã�n��{��I�Ì � n H �;� � I+ÍyÍPÍyÍPÍyÍyÍPÍyÍPÍyÍÐÍ / � �
2 Í ��Í � F,É �MJ���I�L���I�Û��;O � n Ø � L�J G��ÐÆ�� Ï�D�D ÍyÍPÍyÍyÍPÍÐÍyÍPÍyÍPÍyÍyÍPÍyÍPÍyÍÐÍ / � 2

2 Í�� G5��L��MO�I H n���L ÍyÍPÍyÍÐÍPÍyÍPÍyÍyÍPÍyÍPÍyÍÐÍPÍyÍyÍPÍyÍPÍyÍyÍPÍÐÍyÍPÍyÍPÍyÍyÍPÍyÍPÍyÍÐÍ /�)50

� �$�_^`R ��d·e 
 � 	 
�ab^ �_X�� 	 �$#(�

� � ��� R ��e UWXcd$� �[U�S 	 V �*� �`S�U � �·UWX���V`d X
� v �jR �`S�U�ShX �
� 	 d 	 e U�d¯V � 	�	 �·d ��d·e �_XcR ^`aÞSGe�X�� 	 � � ^ U aÞS � �NaÞd 
�e X�� 	 �`S�U U�� �MdNS�^V d 	 dN^ U�� 	 d$� XbXcX
v v �jR �`S�U�ShX �
� 	 d 	 e_UWd�V � 	 	 �·d$�~d�e �;XbR ^`acSGe X�� 	 � �j^ U aÞS � �NaÞd$
�e�X�� 	 ��^ 	 � ShV U � 	 � XcX
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Ç,
 �MJKIG��������O � H JK��IG�MJKIG��������O �yØ]� J�n�ÂM���F�~O 
 �;�ÔÁ��MO�OQ� Ø n��M��� H �;� k nA�·I�� � �;��L�L·I
����� k I�n H OQ�C���Mm�IGJ5��I���	�
��

 H n�ÂM�;O��5��I�L � H�H ��� H � L H k ���;�M�;���ML�J,� Ã����0�;�xL��0J ��ØgØ �ML�J���O � ��� � O�n H � JKnQ��L���
���Ö k �;��n��ML��;� H �G���nÜÉ�I H n���L���� kh� �®JKnQ�;I�OQ� H �x��� H �;L��M��Ã�nQ� H ��� k O�I H �ML k O�I H �;O���Û��M� H ÍjÇ �xk ��� Ø n�Â;������Ö k �;��n��;LG�;�{���{�M�JÚË k � ��� Ø ��L�JK�D� / � /$/ � �MJ k �;� Ø nÜJ���ÑAIGJ�Á��;�®ÌÞ����� ��� Ø �MJ�JK���x�;L �MÛNnQ���;L��M� O 
 ��Ö�n H JK�ML��;� ��I L�� Ë � I� J�� Ø nC�·I���Í ��L±���;�M��IGÛN��nÜJ k OQI H J � �����·I����M��LG��Ë � I L�
 �MJ � nQJ kh� H �;OQ� Ø �;L�J � n����5� Ø]� n H �;��L H JKnÜJKI����� k ����J���L H �MJ{���PL��;I�JK����L H �����;Ã�����I k � H�H ��I H OQ�yJ��;� Ø �PÃ��;L��M��nA�NIG�x��������� 
��"������Í ÙÚO Ì � OQO�I��;L H I�nQJ��� J�JK�ML�������O������;m�I�Jr��� H � L�L��M� H / � 2�0 k ��I�� Ø ��J�J������ML �MÛNnQ���;L��M����Ö k �;��n Ø �ML�J � OQ� Ø �;L�J �·I���O�� HL·I��MO��;��L HAH ��L�J��;I�Ö·Å Ø � Ø � H �M��L H JKnQJ�I�� H ���	� ��������� 6 O��MI��l��Ö�n H JK�ML��;� � Ë � L�J��MJ�� H I�Ã�Ã��;���M�Ð��Â H / � � �kh� �4È{�;OQOÜÅ®Æ � L�L 9 Í G5�MJ�JK��ÛNn H n���L ����O � H J���I���JKI����C�;L �NI � ��� H �G� H L·I��MO��M��L H � �MJ���ÌÞ��� Ø]� OQn H �;� kh� �EO �J�Á��;����n������ H nQL·J��;� � �MJ�n���L H ÌÞ����JK� H ����I��������� � 
�!"�#�� %$&� ���'� �������&$&� � � 6 ��I � G4ÓB� k ��I��)( ������� �� * ������ �
�,+-!��#�� %$,� 9 Í`Ó � L H �M�MJ�J��rJKÁ��M����nQ���×OQ� H �·I � � � H �,����L�J�nQO5��Ö�n H JK� H nÜÖ �.��/ �	�0� ����nÜÉ��M���;L�J�� H �H ��L�Jr��� H k�� ��J�n��;IGO�� H k ��L��MJ�I��;OQO�� H 6 ����L����MO�� Ø �;L�J � n���� H 9 � nQL�JK�;� � Ã�n H�H � L·J kh� ��Ob
�nQL�JK�;� Ø �M��n � n����r�G�
1 
 ������� � kh� ��JKnQ�;I�OQ� H ��� Ø]� H�H �~LNIGO�O��5���*�NIGnQÛ � O��ML�J � I k Á��0JK��L���� Ob
��MO��M�MJK������Ë�L ��Ø nA�·I��B�·I � L�J�nC�·I���ÍÏ�IWÊ���I�����
�Á·I�n4�hL���J����{ÛNn H nQ��L����yO � H J���I���JKI����P��I�L·I��;OQ�;��L�� H J�J���IWÊ���I�� H ÌÞ��L����M� H I��A�;�MJ�JK�ÐJKÁ��M����nQ�����J � ��JK���;� Øgk O���JK�M����Ö k �;��n Ø �;L�J � O�� Ø �;L�J kh� �EO � ���;�M��IGÛ��M��J�����I�Ã�OQI���L �;L / � 2 �-���MJ5���CO � H nÜÖ�n�Â Ø �H � Û��;I������ �·I � � � 6 � � � 9 �ML / ��� ) Í
F,L � J�JK�;LG� � L�JÐ��� k ��IGÛ���n�� Ø �MJ�JK���~�;L ��Û�nQ���;LG�;� I�L��~�MÛ��ML�JKI��MO�O�� H JK��I��MJ�I���� ��� H �·I � ��� H ����� H ��Ö·Åk �;��n��;LG�;� H ���x��nÜÉ�I H n���L�OQ� k J���L�ÅÚL·I��MO��M��L H ��L�J Ø �;L��M� H �G� k I�n H OQ� H � L�L��;� H / ��� 0 � � !hLu�G� k ���;�;n H �M��M� Ø Ø �;L�J�OQ� H � � � � �MJ��;��n H J�nC�·I�� H�6 �;� ØgØ �rOb
�n Ø k I�O H n���L���I±OQ� H k nQL 9 ��I L·I��MO��;��L H ����� kh� �®JKn H�H �ML�J�ML·J���� O�� H �·I � ��� H �MJ�OQ� H Ã�OQI���L H Í G5� H ��Ö k �;��n��ML��;� H�H ��L�J k�� ��J�n��;IGO�n�ÂM��� Ø �ML·J]n Øgk ����J � L·J�� H k ��I��L��0JK�����M� Ø k ���;ÁG�;L H n���L ����O � H JK��IG�MJKIG������I LNIG�;O��M��L
��� � �ÐO � JKÁG�;����n�� ����LGL�� k �MIq��� k ���;��nQ�MJ�n���L H� � L H �M�P��� Ø]� nQL���Í[F,L��MÉ �MJ,�jn�O�L�
�� H J k�� H�6 �;L��M����� 9 k � H�H n�m�OQ�P�G�P��� H ��I������P��Ö � ��JK� Ø �;L�J{OQ� H �;�·I � ÅJ�n���L H ��� O ��� G4Ó'�'��JxO�� H Ø �MJ�Á��N��� H ���]��� H ��O�IGJ�n���L ��� JÚË k � k �;�®JKI���m � JKnÜÌlIGJ�n�O�n H �M� H Ê�I H �·I�
 n��Mn LG�H 
 ��kGk O�nA�NIG�;L�J kh� H � m � H�H �P�ML��;��Ã�n��0Í
Ç��Ð��� H I�OÜJ � JAOQ� k O�I HAH I�� k ���;L � L·J����Ð�;� H ��Ö k �M��nQ�;L��M� H ÌÞI�JA��� Ø ��L�J����;� �·I��ÐO�� H k n�L���� H �·I � ��� H LG��M��L�JK��nQm�I � nÜJH�·I��PJK��Â H k �;I � I H k n�Lu�GI�LNIG�;O��M��L 6 �;��OQO � mj��� � JKn���L�FEÆ�G+��I G4F¤Ñ�	'� / ����� 9 Í
G5��J�J��Ø � H I���� k ����Û��"�·I � I�L��MÉ ����JAJKÁG�;����nC�·I��Ð�;��L H n��G�;� � m�O��5�#�NIGn Ø nQJ4�;L�O�I Ø n�ÂM���{O��{��<�O�� k ��J��;L�JKnQ�;O���� HÃ�OQI���L H Í��,O�I H n��MI�� H ��Ö k �M��nQ�;L��M� HAH � k ��� k � H ÂM���;L�J � OQ��� H ��� Ø � H IG���;�lOQ�;I�� k ��O � ��n H � JKn���L � � L H O���L·I�Å�MO��;��L
� %('' �h��J,� kh� � Ø n��;OQO�� H ��O � �M��O�O � m ��� � J�n���L G��ÐÆ�� Ï�D�D � ��k�k ����IGÛ��;�y��Â H / ��� 2 Í

Ö�n



� ���

G5� Ø � Ø ��nQ�������uJKÁ�Â H � k ��� H �ML·J��qOQ� H ��� H IGOQJ � J H ��� ��nÜÉ��M���;L�J�� H �MJ�I���� H Ø �;L��M� H � � L H OQ�u� � ��������Ð�;��J�JK�Ð��Ö k �;��n��ML��;� k �ML�� � L�J k ��Â H ���{JK����n H � L H �h�MJAL��0J ��ØgØ �ML�J H I��AO � �G�MJK�M� Ø n�L � JKn���Lr��� %('' Í
Ç��]�ÔÁ ��k nQJK��� / � H Jx�;��L H � �M��� ��O � H J���I���JKI������;L H k nQLT��IqLNIG�;O��M��L�Í'	���I H n�L�J����N��I�n�����L H ��
 � mj�����O���ÌÞ��� Ø]� O�n H Ø �g����O � �GnQÉ I H nQ��L k ���0ÌÞ��L���� Ø �ML·J�nQL��;O � H J�nC�·I��5�×�;��L���I�n H � L�J � I�Ö¯LG��JKnQ��L H ���rÌÞ��LG��ÅJKnQ��L H �G� H J���I���JKI���� L���L k ��O � ��n H �;� H �MJ k ��O � ��n H �M� H � �·I�n H �;����L�JÐn�L�JK�M� k ���MJK�M� H � � L H O�� Ø �N��ÂMO��y��� Hkh� �®JK��L H Í�	���I H �M��LGÌÞ����L·J��;����L H �ML H I�nÜJK�4OQ� H k ���M��n���JKn���L H J�Á��;����nC�·I�� H � Û��;�lOQ� H ��� H I�OQJ � J H ��Ö k �;��n Ø �ML�ÅJ � INÖ+� Ø ��L�JK� � L·J � nQL H n¤Ob
�n Ø k ����J � L��M� ���]O � ����JK�M� Ø n�L � J�n���L ���gO ��k ��O � ��n H � JKnQ��L���� H Ã�O�IG��L H %('' ÍF,L-!hL
�[L���I H k�� H�H �;����L H �ML����MÛNI��yO�� H ��nQÉ �;���;L�J H Ø ��Ë��;L H ���Ð����JK�;� Ø nQL��;�l�M�MJ�JK� k ��O � ��n H � JKn���L�Í
Ç,
���Ö k �;��n��ML��;�KG��ÐÆ��jÏ{D�Du��I G4F¤Ñ�	1� H J k ��� H �;L�JK�M� � I��ÔÁ ��k nÜJK������Í 	���I H Ë�Û��M������L H �;� Ø Ø �;L�JG��ÐÆ�� Ï�D�D H � k ��� k � H ����������JK�M� Ø n�L��M��%('' ����� ! 6 ��� ��� ��� H n�Ã�L��CO � ÌÞ� � �MJKnQ��L]��
�n Ø k IGO H nQ��L���IrL·I�Å�;OQ�;��L k ����J��;� kh� �4O���Ã�O�I���L 9 kh� �4O � H �MO��M�MJKnQ��Lr��� H k ���N�;� H�H I H ��nÜJ H �G��� � � $ ��� �����
� ��� 1 
 �����hÍ�	���I HØ ��L·J����M����L H k ��IG�5�;�MO � �·I��{O �~Ø � H IG�������CO 
��
� !" �	�&� $ � 
�� ��� 
 $,� $ � ���G���;� k �����M� H�H I H � H JA���MO�nQ�;�F�xO �k ��O � ��n H � JKn���Lu��� H Ã�O�IG��L H � � L H O��gL·I��;OQ�;��L�Í'	���I H ��Ö k OQnC�·I��;����L H � O���� H �;� ØgØ �;L�J Ø � H I����;�y�;�MJ�JK�� H Ë Ø �MJ���n�����
 Á��;OQn��MnQJK�5�·�MJ � I H�H n��;� Ø Ø �;L�J H �;OQ�;��JKn���L�L��;� O�� H �MÛ��;L�� Ø �ML�J H ���CÌÞI H n���L k Á��0JK��L�Ã�O�I���L�Í	���I H �G�;�;��n�����L H �;L H I�nQJ��ÐO 
 �;L H � Ø m�OQ�{��I���n H k � H nQJ�nQÌ ��Ö k �;��n Ø �;L�J � ObÍ
ÏF!hL���
 ��mGJ��;L�nQ�lO � �G�MJK�M� Ø n�L � JKn���L�O �xk OQI H k ���;�;n H � k � H�H n�m�OQ����� %('' �����/! �GnQO�� H J�L��;�M� H�H � nQ���Ð��
 � k JKn ÅØ n H �M�4O�� H k �M��ÌÞ��� Ø]� LG�;� H ���{���;�M��L H J���I���JKnQ��L��G� H JK� � Ê��;��JK��nQ��� H Í[	���I H k ��� H �;L�J��;����L H ����L�� � I��ÔÁ � Åk nQJ���� ��OQ� H ��Ø �;OQn���� � JKnQ��L H �·I���L���I H � Û���L H ��k�k ���®JK�;� H ��O 
 � O�nQÃ�L�� Ø �ML·J���� H �NIG�;OC�·I�� H � 0$0 k O � L H���{����JK�;��JKnQ��L H �;� Øgk � H � L�JlOQ� H k �;��JK��� Ø Â�JK�������ML���� � OQn H � L·J k ��I��lO �~k ��� Ø n�ÂM����ÌÞ��n H I�L � OQn�Ã�L�� Ø �ML�JO��AO���L�ÃÐ����Ob
 � ÖG�A��IgÌ � n H �;� � I�ÍNÇ�� H �MÉ �MJ HEH IG� O � ���;�;��L H J���I���JKn���L ��� H J�� � Ê��M�MJK��n���� H¤H �;����L�J4��n H �MIGJK� H Í
	���I H �MJ�I���nQ�;����L H � OQ��� H k OQI H �ML�����J � nQO H O�� H k �;��ÌÞ��� Ø � L��;� H �G� H ����JK�M�MJK�MI�� H Æ�n��M��� Ø �;Ã � H �ML�� 0$0 �-����MJ��;��JK�;IG� H �M��L H J���I�nÜJ H � IuÓlÏ��¤	�ÙÚÏB����J�����L·JCO 
 �;�·I�n k �BG��ÐÆ�� Ï�D�D���I D��¤Á�	1� H J���� H k ��L H � m�OQ��ÍG5�;�Mn4Ì � nQJ Ob
���mNÊ��MJ���I �ÔÁ ��k nQJK��� �)�¢� � L H O��;�·I��MOlL���I H Û��;������L H �·I����;� H ����JK�M�MJK�MI�� H � Ø � Ë��ML�L � L�J�·I��;OA�NIG� H Ø �N��nA!h� � JKnQ��L H � k �;IGÛ��;L�J��MÃ � O�� Ø �ML�JF��JK���PIGJ�n�OQn H � H � Û��M�~I�L�Ì � n H �;� � I����yÁ � �G����L H �[�MJ��;�� Û��;�y���{JK��Â H mj��L�L�� H k �;�®ÌÞ��� Ø � L��M� H Í
ÏCIq�ÔÁ ��k nÜJK��� ) ��LG��I H L���I H n�L�JK�M��� H�H �M����L H ��O 
 ��ÖNJK� � �MJ�n���L ���gO 
 � H Ë Ø �MJ���n�� �G� H k n�L � � L H O �rk ���0Å��I���JKn���LT��� k�� n���� H ����Á � �G����L H ��Ã�� � L���� n Øgk I�O H n���L J�� � L H Û��M� H ��� � k�� ��J�n��Ð��� H ����L�L��M� H k ��n H � Hkh� ��G��ÐÆ��jÏ{D�D¬�;L�J������ 0$0 ���MJ � 0$0 ��Í×	���I H ����J � nQO�OQ�;����L H OQ� k ��nQL��;n k � ���r�;��J�J��r��ÖNJK� � �MJ�n���L
�×�MJk ��� H �ML·J��;����L H O�� H ��� H I�OÜJ � J H ��mGJ��;L·I H � Û��;�{��nÜÛ��;� H � HlH �;OQ�;��JKn���L H Í)G5� H Ø � H I���� H �MJ � L·J JK��Â H k ���;�;n H � H �I�L��Ð�MJ�I���� k ��I H�H �;�y��� H Ì � I H�H � H � H Ë Ø ��JK��nQ� HAH �M� � ��n H �;IGJ��;�0Í
Ó � L H OQ��� � L � O�IGJKnQO�n H ���NO 
 n�L�J��;� k ���MJ � JKnQ��L����{Ob
 � H Ë Ø ��JK��n������ H k n�L�L�
 � H J k�� H � n H �;�5���;L�� � n H ��Lr��
�I�Lm���IGnQJ ���CÌÞ��L�� k Á�Ë H nC�·I�� k ��JK�ML�JKn��MO�OQ� Ø �;L�JEn Øgk ���®J � L�J;Í�Ç����ÔÁ ��k nÜJK��� � H �M� � ����L��C�M��L H � �;���E�~O 
 ��Ö·ÅJK� � �MJ�n���LP��� %(''������ ! � kh� �®JKnQ�'��� H � H Ë Ø �MJ���nQ� H Ø � H I����M� H ��J,��
 I�L�� H n Ø I�O � JKnQ��L~Æ���L�JK� G � ��O��GÍ0	���I HË k ��� H �;L�JK�M����L H L���J ��ØgØ �ML·J×O �Ck ��� Ø n�ÂM���4� H J�n Ø � JKnQ��Lx���lOb
 � H Ë Ø ��JK��nQ�5��� H k ���N�;� H�H I H ��nQJ H �����
� �������� � ��
 � � � � nQL H n@�NI�
�I�LG� � L � OQË H ������J � nQO�OQ�;�x��� H �GnQÉ �;���ML�JK� H �;�����MI�� HyH Ë H J�� Ø � JKnA�·I�� H Í'Ç�� H ��� H IGOQJ � J H��mGJ��;L·I H �0O�� H k OQI H k ���;�Mn H ���;�`Ê���IG�;� H �;����L�J¢�M� Ø k�� ��� H � I�Ö k ���;�;�M���;L�J�� H Ø � H I���� H �G� %(''������ ! � � n�L H n�·I�
O���G� H kh� � ��Ø �MJK��n H � JKnQ��L H ��� %('' ����� ! Í�Ç�� H �;��L�JK� � n�L�J�� H ��k�k ���®JK�;� H�H IG� �"� kh� ���M� H ��� H IGOQJ � J HH �M����L�J���n H �;IGJ��;� H Í



� ��� �

F,L-!hL+�lL���I H Û��;������L H � I �ÔÁ �0k nQJ���� 2 �;� Ø Ø �;L�Jr� k JKn Ø n H �;� O � ���;�;��L H J���I���JKn���L<�G� ��� � � L H O�� H����L�L��;� H ��LG��J ��ØgØ �;L�J kh� �CO � ���;�ÔÁG�;���ÔÁG�g�G� �����	� 
 �
�����	� � � k ��IG� k �M� Ø �MJ�JK���P��
 ��ÖNJK� � n���� %('' �	��� ! ���� H Û � O��;IG� H � I H�H n,��nÜÉ��M���ML·J�� H �·I�� k � H�H nQm�O��~��� ��� Í�	���I H Û��;������L H �MÃ � O�� Ø �ML�J{O 
 �MÉ �MJÐ��I L���IGÛ��MO� n Ø]� L·J G��yÆ�� Ï{DGD H IG��O � �;��I�Û��;�®JKI����P�ML ��� ��� H ÌÞIGJ�I���� H �G��L�L��M� H Í





� � ��� � �%��� �

� � �K� ��� � ��� � � � � � � ��� ��� � � � ��� � �

	���I H n�L�JK������IGn H ��L H � � L H �M���ÔÁ �0k nQJ�����O�� H ��IGJKnQO H �MJgOQ� H �;��LG�;� k J H LG�;�;� H�H � n���� H � Ob
���JKI���������O �H JK��IG�MJKIG���Ð�;L H k n�L���IrL·I��MO��;��L�ÍhÓ � L H �;�MJ�JK�{��JKI����5�hO � ��� � ��JKnQ��Lr��nQJ��������GnQÉ I H nQ��L k ���0ÌÞ��L���� Ø �ML·JnQL��;O � H J�nC�·I��EÊ���IG�yIGL���<�O����M�;L�JK� � O �G�MJ H �M� ��k ��� H �;L�J��;�~�ML H �;��JKn���L / Í / Í�	���I H Û��;������L H L���J ��Ø Ø �;L�J�·I��5�"� kh� �®JKnQ�,��IgÌÞ��� Ø � O�n H Ø �5��I Ø �N��Â;OQ� H J � L�� � ���
��O��A� � O��MI�Oh��� HEH �M�MJ�n���L H � > � � �;� H ������nÜÉ�I H n���LÌ � nÜJ ��k�kh� � �(' J����ÐO�� H ÌÞ��L��MJ�n���L H ��� H JK��I��MJ�I����P��IuL·I��MO��;��L
�I�NIG�xL���I H n�L�JK�M� k ���MJ��;����L H � � L H OQ� Ø �0Å��ÂMO�� ��� H kh� ��J���L H Í 	���I H ��Ö k O�nC�·I��M����L H � � L H O � H �;��JKn���L / Í ���;� ØgØ �;L�J{��mGJ��;L�nQ�{��� H k ���;��nQ�MJ�n���L HJ�Á��;����nC�·I�� HyH I��ÐO�� H Ø � Ø �;L�J H �����;� H ÌÞ��LG�MJKnQ��L H �G� H JK��I��MJ�I����5� k ���;�Gn��MJ�n���L H �·I�n H �M����L�Jy�;��L�ÌÞ����L�ÅJ��;� H � I�Öu��� H I�OQJ � J H ��Ö k �M��n Ø �ML·J � I�Ö � � mj��IGJ�n H�H � L�J�� �;���·I�
 ��L �r��k�k �;OQ�~O � �;��n H �~��I H k nQL�Í�G5��J�J���M��LGÌÞ����L·J � JKnQ��L�ÌÞ�M� �r��kGkh� � ��' JK���POQ�~��<�O��yÌÞ��L�� ��Ø �;L�J � O'�G� H Ã�OQI���L H � � L H O � H JK��IG�MJKIG��� �;L H k n�L���IL·I��MO��;��L�Í[	���I H �M��L��MO�I��M����L H �M�y�ÔÁ ��k nQJ����{�ML kh� H�H � L·J��ML����MÛNI��yO�� H �GnQÉ �;���ML�J H Ø � Ë��;L H ��
 � �;�M�;���M�� O��MI�� k ��O � ��n H � JKnQ��L %('' � � L H OQ�{LNIG�;O��M��L 6cH �M�MJ�n���L / Í�� 9 Í
�
	�� ��
 ��������������� ������ !���"��#%$ &%�(')�*��#,+�
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Ç,
 I�L���� H ��IGJKnQO H ��Ö k �;��n Ø �ML�J � I�Ö�O�� H Ø n��MI�Ö � � ��k J�� H � O 
 �MJKIG���x���xO � H JK��IG�MJKIG���x��I�L·I��MO��M��L�� H JO � ��nÜÉ�I H n���L±��
 I�L±O�� k JK��L 6 �MO��;��JK����L
� Ø I���L 9 ����Á � I�JK���ML��;��Ã�n�� H IG� I�L±L·I��;OQ�;��L
� � I±�;��I�� H �G�O � �·I��;OQO��C�M� H kh� �®JKnQ�;I�OQ� H �M�ÔÁ � L�Ã��ML�J��G� H m � H ��L H Û��;��JK�;IG� H �G� � F¤ÓB� k Á���J���L H ��I"/10_ÍIG5� k �ML�� � L�J;���I�LG� �;L��M��Ã�nQ�x� � L H OQ�~�M�;L�JK���g�G� Ø]� H�H �x�G� / ��ÈÐ� Õ 6 �;� Ø Ø �~� � L H O 
 ��Ö k �;��nQ�;L��M��G��ÐÆ�� Ï�D�D 9 �Ob
��M�ÔÁ � L�Ã������3240r� H Jr�M� Øgk O�Â�JK� Ø �;L�J]L��;Ã�OQn�Ã�� � m�OQ��Í¤ÓC� Ø � Ø ���E��� H �;��L H n��G�;� � JKn���L H J�Á��;����nC�·I�� H
6 k ��JKnQJ��yÛ � OQ�;I������~O � �M��L H J � L�JK�x�G� H J���I���JKI����B!hL��(5 9 ��J���Ö k �;��n Ø �;L�J � OQ� HD6 Ø � H IG��� H ��� H �;�MJ�n���L H� > � � �;� H �76�8 � �76:9 9 k �M� Ø �MJ�J��;L�JÐ��� k �;L H �;� �·I�� O 
 �;�ÔÁ � L�Ã�� ��� k O�I H n��;IG� H k ÁG��JK��L H � H J{J���Â Hn Ø k ����m � mGO���Íj	���I H�H I k�k � H �M����L H ����L��D�·I�
 I�L H �;IGO k Á���J���L�� H JÐ�;�ÔÁ � L�Ã�� � Iu�M��I�� H ���x�;��J�J�� ��nQÌ ÅÌÞI H n���L+�`�M� ØgØ ��n�OQO�I H JK��� H I��~O � !�Ã�I���� / Í / Í`Ç � H Û � ��n � m�OQ� H �;nQL�� Ø � J�nC�·I�� H IGJ�n�O�n H �M� H k ��I��~���M�;��n�����M�MJ�J��Ð��� � �MJKnQ��L H ��L�J���� H I Ø �;� H � � L H O���J � m�O�� � I / Í / ÍÏ !hL���
 ��m H �;�®Û��;�~O � H JK��I��MJ�I���� n�L�JK�M��L�� ��ITL·I��MO��;��L
�'Ob
��M�ÔÁ��;OQO�� � G4Ó ���]O � ��� � ��JKnQ��L 6 Ã��;L��M� � OQ��ÅØ �;L�J)#  9 �G��nQJ'�MJ������MO��MÛ��;�0Í×ÙÚL�JKI�nÜJKnÜÛ�� Ø �;L�J~�;L¬�MÉ �MJ;� H n #  � H J k ��JKnÜJ,� O � O���L�Ã�I��;I��P��
 ��L���� ��Ik ÁG��JK��L]� H JAÃ�� � L��G���G��J4�M�;O�IGnÜÅÚ�Mn LG�CÛ���nÜJ4OQ�CL·I��;OQ�;��L7�·I��C� � L H4H ��Lr�;L H � Ø m�O��0ÍhÓ~
 I�L k ��n�L�J4����Û�IG�J�Á��;����nC�·I��5�'��LqL�� k �;I�J~Û���n��yO�� H �;��L H JKnÜJKI � L·J H ��ITLNIG�;O��M��L �·I�
 � Û��;�rIGL��]OQ��L�Ã�I��MI��y��
���L���� J���Â HnQLGÌÞ�;��n��;IG���'�]O � J � nQO�OQ�{���x�;�MO�I�n ÅÚ�Mn Í ��Lu��� !hL�nQJ�����LG�xO � ��nQÉ I H n���L k ����ÌÞ��L���� Ø �;L�JCn�L��MO � H JKnC�·I�� 6 ��I
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 []\ ^ Õ � ��n � m�OQ�C���PÒ Ê���� ���ML 6 0 $ � $ / 9

_ W []\ ^[]\ ` &h� � �MJKnQ��Lr��
 �;L��M��Ã�nQ� k �M����I�� kh� ��OQ�{O�� k JK��L 6 0 $ _ $ / 9
a W []\ ^b Î,L��;��Ã�n�� k �;����I�� kh� �lO��{OQ� k J���Lc  W 6 �2dE� 9  G � �����y�G�yO �xØ]� H�H �ÐnQL·Û � ��n � L�J������ÐO 
 �MJ � J !hL � O�Á � ������L�nC�·I�� �
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ÓCÙ®D � k ��I�� + � � �xw � � 
 �
�	��$,�Xy�� � � � � � $ � 1 9 �;� ØgØ ��O � ���MÃ�n���L��M������� H k ��LG� � L�JF�gO � O�n Ø nQJ�� #  � z¨ÍÓ~
 I�L k ��n�L�J¤���lÛNI�����Ö k �;��n Ø �ML�J � O4����Lg�;��L H n���ÂM��� �·I���O 
 ��L k �MIGJE�;� ØgØ �ML��;�M� � H ��L����M�EOb
�nQL�JK�;��n��MI����I LNIG�;O��M��L¯��Â H �·I�� #  �+ / 6 È{� Õ�&0� 9  �;L $ � � 
 � � $ � 6 ��� H �;IGO�OQ��O�� k JK��L �GnQÉ I H �r� H Jg���MJ��;��JK� 9��I ���  %$ � $ � � 
 � � $ � 6 ����Ob
���L�����JK�;��JK� �ML k O�I H I�L�� kh� ��JKnQ�~��� H k ������IGnQJ H ���xO � ��� � �MJ�n���L 9 Í
G5� Ø Ø ���L k �;IGJ{OQ�PÛ���n���� � L H OQ�PJ � m�O�� � I / Í / � k O�I H n��MI�� H nQL�Û � ��n � L·J H ���xÇ �����;L�J�
 k �MIGÛ��ML·J ��JK��� ���*!hLGn H �kh� �®JKn�� ����O � �;nQL�� Ø � JKnA�·I��C��
 I�L��MÛ��;L�� Ø �ML�JCÓ�Ù®D Í[Æ � n H ���MI�Ö H �;I�OQ� Ø �;L�J H ��L·J H I-> H � L�J H k ��I��5O �� � � � �MJ��;��n H �M�5�M� Ø k O�ÂMJ�� Ø �;L�J � � L H OQ��� � H nQL��;OQI H nÜÌ � #  ��J � �MJ � L�J4OQ� H k O�I H ÌÞ���;�·I�� Ø Ø �;L�J5IGJKnQO�n H � H ÍÇ�� HCH �;��JKn���L H � > � � �;� H ���P��nQÉ I H nQ��L k �MIGÛ��ML·J�����L�� H 
 ��Ö k ��n Ø �M��IGL�nC�·I�� Ø �ML·JC�;L�ÌÞ��L��MJ�n���L����~�M� H���;INÖ�Û � ��n � m�O�� H �G�M� ØgØ �{L���I H � O�OQ��L H OQ��Û���nQ�;Í
{ À { À { ¾ ��°j��� £¤�Cª¯�}| °�¡¤°���ª¯����~Ô£¤��°j��� £E��ª±¥��¨ª��N��­C°[��­����
Ç�� Ø ����ÂMO�� H J � L�� � ���¬n�L��GnC�·I��K�NIG�rO � H �;��JKn���L��*>g� � �;����I¯Ó�Ù®DTn�L��MO�I H nQÌ k ��O � ��n H � k �MIGJ H 
��M�;��nQ����;� ØgØ �{O � �;��L·J�� � ��JKnQ��L���
�IGL�J��;L H �;I���O�� k JK��LGnC�·I��s�H�����MJ���
 I�L�JK�;L H �;IG��Á � ������LGnC�·I���c ��� �
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Ç�� JK�ML H �MI��xOQ� k J���L�nC�·I��g�;������� H k ��L�� ��O 
 � Ø n H�H n���L ��
 I�L k ÁG��JK��L kh� �PO��gO�� k JK��Lqn�L��Mn����ML·J;� �MJx� H J� � OQ�;I�O � m�OQ�×��Ö � ��JK� Ø �ML·J'�;L � F¤ÓB� O�� H kh� �®JKn��MI�O�� H Ø n H � H �;L5Ê��;Iy�MJ � L�J'�MO�� Ø �ML·J � n���� H Í;ÙÚO k �;IGJ H 
��M�;��nQ����;� ØgØ ��I�L�� H � ØgØ ����
�IGL JK�;L H �;IG� H Ë Ø ��JK��nA�·I�� 6 nQL���� k �ML�� � L�J����uO �Tk ��O � ��n H � JKnQ��L±�GI O�� k JK��Ln�L��Mn����ML�J 9 �MJ4��
�I�L�J��;L H �;I�� � L�JKn H Ë Ø ��JK��nA�·I�� 6 ��� k �;L�� � L�Jl��I]Û��;�MJ��;I�� H k n�LN� W��
�
 
� ��I]O�� k JK��L 9 �

�H��� � �6� � � � ��S� � �� � �r� �
��� � �0��� � ���  !E� ��������� ���¢¡�£J� ¡ � � £ 6 / Í � 9
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ÓC�rO ��Ø � Ø � Ø � L�n�ÂM���5�'OQ� JK�ML H �MI�� Á � �G����L�nA�·I����;������� H k ��L�� �uO 
 � m H ��� k JKn���LT��I k Á��0JK��L k�� �xO��L·I��MO��;��L
�[�MJF�gIGL��P��Û���OQIGJKnQ��L�Û��;� H IGL��MJ � J�Á � ������L�nA�NIG�-� �·I��;OQ�;��L-�NIG��Í Æ � n H nQ�;n4��O�� H k�� ��J�n��;IGO�� HØ n H � H �;LÐÊ��MI�L�� H ��L�J kh� H k ��LG�MJKIG�;O�OQ� H �NnQOhL�
 � H J5����L�� kh� H k � H�H nQm�O��A����� � OQ�;I�OQ�;�¤��Ö � ��JK� Ø �ML·J)c ���
� kh� ��JKnQ�~��� � G4Ó~Í¢F¤L¯���MÛ � L��ÔÁ��5�,�;L¯IGJ�n�O�n H � L�JPO�� HxH Ë Ø �MJK��n�� H kh� � kh� ��nQJ����MJx���;L�Û��;� H � Ø �;L�J ��IJ�� Øgk H � � n�L H n��·I���O � �;��L H �M��Û � JKnQ��L¯��� H �M��I�� � L·J H �,��L k �;IGJ Ø ��L�JK���;�D�·I���O 
 ��Ö k ��� H�H n���L±O �uk O�I HÃ��ML��;� � O�� k � H�H n�mGO��{����c ����� H Jy�

c ��� �
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�  
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Ç � k ��� Ø n�ÂM���yO�nQÃ�L��y��� k ��� H �;L�JK�~O � k�� ��J�n�� H Ë Ø ��JK��nC�·I�� 6 n�L��G� k �;L�� � L·J��~��I H k nQL 9 �j�MJCO � �G�;I�Ö�n�Â Ø �O �xkh� ��J�n�� � L�J�n H Ë Ø �MJ���nC�·I�� 6 ��� k �;LG� � L�JK�y��I�Û��;��JK�MI�� H k n�L 	 �GI�L·I��MO��;��L 9 ÍÇ�� H �M��� >g�;n��ML�J H Ø I�OÜJKn k O�n�� � JKnÜÌ H ��� H �GnQÉ �;���ML�J H JK�M� Ø � H ���l�M�MJ�JK�l��Ö k ��� H�H n���L H ��L�J¤n�L��M��L�L·I H �MJ,ÌÞ��L·J��kGkh� � ��' JK��� �·I � JK��� � ��� �	�&$ ������
 � �	��� ���	� ��� � H � L H ��n Ø �;L H n���L+����� k �;LG� � L�J4��� H �G�;I�Ö n�L�Û � ��n � L�J H �G�Ç������;L�J�
 � ��J)#  �'��J � � � � �MJ��;��n H � L·J~O � H JK��I��MJ�I����]��I¬L·I��;OQ�;��L�Í � �Ð��J �  6 ��� H k Í �$�Ð��J �  9yH ��L�JnQL���� k �;LG� � L�JK� H 6 ��� H k Í��G� k �;L�� � L·J�� H 9 �GI �M��L�JK�MLNI �ML H k n�L��GI L·I��MO��M��L
����J H ��L�JÐ����L�� ��k�k �;OQ�;� HÌÞ��LG�MJKnQ��L H ��� H JK��IG�MJKIG���'����� ����
 ��� $ � � � � 6 ��� H k Í�����
 ��� $ � � � � 9 ÍÇ � �;��L�J�� � ��JKn���Lr��� H JK�ML H �MI�� H O�� k JK��L�nC�·I�����J�Á � ������L�nC�·I�� k �;� Ø ��Jl����LG�y�G�{���;OQn��M�4O � H �;�MJ�n���L�� >�Å� � �;� ���5Ó�Ù®D � I�ÖyÌÞ��LG�MJKnQ��L H ��� H J���I���JKI����5��IPLNIG�;O��M��L�ÍWÓ � L H O��¤� � H ���yO�� H OQ� k J���L H ��IyO�� H L·I��;OQ�;��L HL�� H ��L�J kh� H k ��O � ��n H � H �·O�� H J��;� Ø � H � L�JKn H Ë Ø ��JK��nA�·I�� H ��n H kh� � � n H�H �;L�J,���MJ5O �~Ø � H I�������Ö k �M��n Ø �ML·J � O�����5O � H �;�MJ�n���L � >g� � �M� k �;� Ø ��J � OQ��� H ���l����JK�;� Ø nQL��;�'O�� H ÌÞ��L���JKn���L H � �×��J �  Í�Ç � ���MJ��;� Ø nQL � JKnQ��L~�G����,��J �
 
L��M�;� H�H nÜJK��Ob
�IGJ�n�OQn H � JKn���Lx���COQ� k J���L H �MJ5����L·I��MO��M��L H k ��O � ��n H � H �·O � ��nQÉ �;���;L��M�C��� H5H �;�MJ�n���L H� > � � �;� H k ��IG�x��� H L·I��MO��M��L H ��� H k n�L H k�� � � OQO�ÂMO�� H �MJ � L�JKn k�� � � OQO�ÂMO�� H � I H k n�L¬��I¯OQ� k J���L H 
 �;�M��nQJ� OQ��� H�6 �;L�L��MÃ�O�nQÃ�� � L�JAO �xØ]� H�H �Ð��I�O�� k JK��L 9 �

� � � � !� � � #  �
��
�� 5  _#�� � � � � _ � � #  _  � a  

� ��� �	� � #  ! � #  _� a  
�
 ��� �
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Ç�� H ÌÞ��L��MJ�n���L H ��� H JK��I��MJ�I������·I���LG��I H Û��;L���L H ��
�nQL�JK���N��I�nQ���AJK� � ��I�n H �;L�JlO � L � JKI������;� Øgk � H nÜJK����IL·I��MO��;��L�Í¢	���I H � O�O���L H �G��L�� Ø � nQL·J��;L � L·JP�ÔÁ��M���ÔÁ��M����O�� H n�L�J��;� k ���MJ��;�x�MLTJK�M� Ø � H ��
���m·Ê��MJ H k O�I H�MO�� Ø �;L�J � n���� H Í
{ À { À�� � �+��£l¥���§ �¨¥C��ª¬©C¡¤�N��£E��ª
Ó � L H �M� Ø ����ÂMO��5�`OQ��LNIG�;O��M��L�� H Jx�M� Øgk � H �]��� kh� �®JKnQ�;I�OQ� H k ��LG�MJKIG�;O�OQ� H ���]�GnQÉ �;���ML�JK� HPH � Û��MI�� H �OQ� H ����� � ������� /�� Í ��L H � k O � �;� k ��I�� H n Øgk O�n?!h�;�,� � L H I�Lr���MÌÞ�M���;L�J�n��;Oj����Ob
�n Ø k I�O H n���L��3��I�L·I��MO��M��L� H J�J���Â H �;OQ�MÛ��M� 6 ���MÌÞ�M���;L�J�n��;O���nÜJ]��� Ø � Ø �;L�J n�L-!�L�n 9 �,�;���·I�n k �M� Ø �MJ]����L��MÃ�O�nQÃ��;��Ob
�n Ø k IGO H nQ��LJ�� � L H Û��M� H ���G�u�;� H kh� �®JK��L H � � n�L H nF�·I��uOQ�;I�� Ø]� H�H �0Í5Ó � L H �M�u����ÌÞ�;���ML�JKn��MO �EO 
 n Øgk I�O H n���L � ��
 I�Lkh� ��JK��L�� H J�����LG�y�M��O�nQL�� � n����E���M�;OQO��{��I�L·I��;OQ�;��L
�h��J���L k �MIGJ��;�;��n���� �

� ��� � 6 / Í ) 9
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Ç � ��nÜÉ�I H n���L k ����ÌÞ��LG��� Ø �;L�J n�L��MO � H JKnC�·I��l�M������� H k ��LG�]� � L H �M� Ø ���GÂ;O�� �ÐO 
 � m H ��� k JKn���Lg�GI k Á��0JK��LÛNn���J�I��;O k�� �lI�L kh� ��J���L
� � � � � � � � Í ��L �g� O���� H �

� � � � !  � � � � � � !  � � �  ��� 6 / Í � 9
Ç �ÐØ � H�H �A��I�L·I��;OQ�;��Lg�MJ � L�J LG�;Ã�OQn�Ã�� � m�O�� � � L H �M�����MÌÞ�M���;L�J�n��;O4����L JK����IGÛ�� � W � �  �� � � ��� � ! W � ÍÓ~
 ��k ��Â H Ob
��*�·I � JKnQ��L / Í ) �¢O � Û � ��n � m�O�� � ��� k ��� H �ML·J����G��L���O � ÌÞ� � �MJ�n���L¬��
 n Øgk I�O H nQ��L���I¯L·I��;OQ�;��Lk ����JK�M� kh� �lO�� k�� ��J���L � m H ����m � L�J�O�� k Á���JK��L
�h� � L H OQ�{���MÌÞ�M���ML·J�n��MO���� Ø � Ø �;L�JAnQL-!hL�nbÍÓ � L H �;� Ø �N��Â;OQ���h��L k �;I�J���Ö k ��n Ø �;��O � H �;��JKnQ��L�� > � � �;�~��� ÓCÙ®D�� kh� �®JKn������ H ���;L H nQJ�� H ��� k ���0Åm � m�nQO�nÜJK� H��
	 ��� � � � 	 ! ����J�����IGÛ��;�xIGL k�� ��J���L���� H � Û��;I���� k ���®J � L�J I�L H k n�L �r�MJxI�L���ÌÞ� � �MJKnQ��L��
 n Øgk I�O H n���L � ��I�LNIG�;O��M��Lr��� H k n�L 	 Í�Ç,
 �;�ÔÁ��MO�OQ������JK� Ø k H ��I k ���N�;� H�H I H ÓCÙ®D��MJ � L·J5JK��Â H k ��JKnÜJK�6�
 � � # 9 ��O�� H n�L�J��;� � �MJKnQ��L H �;L�J���� kh� ��J���L HEH ��L�J Ã��;OQ�;� H �·�MJ �;� H ���M��L�nQ�;� H k �;IGÛ��;L�J4�G��L�� �MJK�����M��L H nÜÅ���;��� H �;� ØgØ ��O�nQm���� H Í�Ï�n�L H n ��OQ��JK�;L H �;IG��Á � ������LGnC�·I��oc ����� H J�O � H � ØgØ �{��� H JK�;L H �;IG� H�� ��� � � � � !��� k ��� H �;L�J � L�J5Ob
 � m H ��� k JKnQ��Lx��I k Á��0JK��L kh� �¢L�
 n Øgk ���®JK�4OQ�;�·I��MO���� H k�� ��J���L H ��I�L·I��;OQ�;��L+� k ��L����;���;�kh� �lOQ� H ���;L H nQJ�� H ��� kh� �®JK��L H ��� � �

c ��� ��� 	�� ��� 	  ��
�

0
� � � �
	 � � � � � 	 !�� � ��� � � � � !E� 6 / Í 2 9

Ç�� H kh� ��JK��L H �MJ � L�J k ��L��MJ�I��;O H �MJ H I k�k � H � H ��� H k n�L / &��"� � ��� ��� � � ! � O �gØ � Ø �P��Ö k ��� H�H n���L �·I��O���J��;L H �;I���O�� k JK��LGnC�·I��s�H���gn�L�JK������IGnQJ k ���;�M�;��� Ø Ø �;L�J,�h�ML���� Øgk O � ( � L�JlO 
 n Øgk I�O H nQ��L � ��I�O�� k JK��Ln�L��Mn����ML�J kh� �CO 
 n Øgk I�O H nQ��L � ����I k�� ��J���L�Í Æ � n H n��Mn �hOQ�'�·I � � ���G�~O 
 �MJ � J !hL � O L�
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#  ! ��� 6 / Í /�) 9Ó � L H O�� Ø �N��Â;OQ�5��� H kh� ��J���L H ��O�� H ÌÞ��L���JKnQ��L H ��� H JK��I��MJ�I���� H ��L�J¤����L��4nQL���� k �ML�� � L�JK� H ��� #  ����
 � H J
 � $ ��/���� $&��� � � 
�� ������� 
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 ��Í0ÙÚL�JKI�nÜJKnQÛ�� Ø �;L�J,����Lg�M� Øgk ���ML�� �·I��AO � ��� H ��O�I�JKn���Lg�G�lO � H ��LG���AL��×Ê���I�� � I�Å�MI�L ��<�O��5� k I�n H �·I���O�� H k�� ��J���L H¤H ��L�J k ��L��MJ�I��;O H Í·	���JK��L H � I H�H n �·I���O � Û��;��nA!h� � JKnQ��L���Ö k �M��n Ø �ML·J � O�����PO 
 �;�·I � J�n���L / Í / �����;OQn � L�J � �l�MJ �  6 ���;O � JKnQ��L���nQJ��P��� * � 
�
 ������� ����� � � � � 9 �gk �M� Ø n H ��� Ø ��L�J����;��·I��yO�� H k�� ��J���L H � Û � nQ�;L�J�I�L H k nQL / &��"�h�MJ��MJ � n��ML�JC����L��Ð���Pmj��L H � � L���n�� � J H k ��I��AO�� H �·I � ��� H �G�
� G4Ó~ÍÓ~
 � IGJ���� H ��m H �;�®Û � JKn���L H ��L·J k �;� Ø n H ��
 n��G�;L�JKn?!h�;�¤��� !hL�nQJ�nQÛ�� Ø �;L�J k�� ��J���L H �MJ��·I � ��� H �NL���J ��Ø Ø �;L�J�ML]�;� Ø kh� � � L�J¤O � ÌÞ��LG�MJKnQ��L���� H JK��I��MJ�I���� �  ��I k ����J���Lg�MJE��IgL��;IGJ�����L�Í�F,L �MÉ �MJ,���ML]IGJ�n�OQn H � L·J¢O�� HJ�����n HlH � Û��MI�� H ��� �·I � ��� H�� � � �MJP�y�MJ�O � H Ë Ø �MJ���nQ�{��
�n H � H k n�L+��O 
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! ��� H n�Ã�LG�;L�JgO�� H �¤ÓE& � � L H O�� k ����J���L�Í¤Ç � ���;Ã�n���L ��JK��Â H k ��JKnQJ � �MJ � L�J��� Ø nQL��;� kh� �4OQ� H �NI � ��� H4H�
 �GO�� Ø ����ÂMO������ H � kh� �®JK��L H �·I � ��� H 
 k ���MÛ���nQJ5����L��
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/ � � L H �;��J�J�����;Ã�nQ��L�Í�F,Lg���MÛ � LG�ÔÁ���� �·I � L�� � � H J k ���N�ÔÁ��A��� / ��OQ� H �·I � � � H Ig��� Ø n�L��ML·J 6 k ���0JK��L 9 ���MJE��L � J�JK�ML������L�� � �Z� �Z �
/ &���Í)G5� H ���;I�Ö k ���;�Gn��MJ�n���L H ��L�J���JK�Ð�;��L-!h� Ø �;� H ��Ö k �M��n Ø �ML·J � O�� Ø �ML�J � �)� ) � � � ÍD�nQÃ�L � OQ��L H �·I������ H ��Ö k �;��n��ML��;� H ������nÜÉ�I H n���L¯����L��MIGJK��n�L�� HgH I��g��� H L·I��;OQ�;��L H ��L�Jg�;Ã � O�� Ø �ML·J�M��L-!h� Ø �ÐO�� H k ���M��n���JKnQ��L H ���Ð�;� Ø ���GÂ;O��0Í�Ó � L H �M�Ð� � H �h��L Ø ��L�JK���{�;L��MÉ �MJ �·I����
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OQ� H L��;I�JK��nQL�� H L�� k ����J � L·J k�� H �G�g�ÔÁ � ��Ã��g�;OQ�;��JK��nA�·I���Í F,L H � k O � ( � L�J.��Ã�� � L�� � � ���qO � �;��L�JK��nÜÅm�I�JKn���L �G�gO ��Ø �M� k �MIGJ.�MJ�����L��;Ã�O�n�Ã��;��� ��L � J�J��;L�� ����LG� �����Z��� �Z �
) & / ��Í�ÇL�r�;L��M�����5�`OQ� H ����L�L��;� H��ÖGn H J � L�JK� H�H ��L·J��M� Ø k�� JKnQm�O�� H � Û��;�y�;��J�J�� k ���;�Gn��MJ�n���L � 2 � Í

Æ � O�Ã����y�M� H�H I��M�;Â H ��Ö k �M��n Ø �;L�J � I�Ö �[��
 � IGJK��� H ��m H �M��Û � JKnQ��L H�H ��L�JC�;L��M��L�JK� � ��n���JKnQ��L � Û��;�xOQ� Ø �0Å��ÂMO����G� H kh� ��JK��L H Í×Ç �uØ � H I����]����O 
 n�L�J��;Ã�� � O��g��� �  � L���J �0Ø Ø �;L�J Ø ��L�JK��� �·I�� H �;I�OQ� Ø �;L�J O �Ø ��nQJ�n��g����O 
 n Øgk I�O H n���L J���J � OQ����I¯L·I��;OQ�;��L � H J k ����JK�M� kh� �xOQ� H �·I � � � H �¤n�L���nA�·I � L�J��·I���O�� Ø �0Å��ÂMO�� ��� H kh� ��JK��L H L�� k ��� H �;L�J�� �·I�
 I�L���ÛNn H n���LTn�LG�;� Øgk O�Â�JK�g����O � H J���I���JKI�������I¬L·I��;OQ�;��L�Í � G4ÓÌÞ��IG��L�nÜJ{L � J�I����MO�O�� Ø �ML�J�I�L � � LG��n�� � J k ��I����;� Ø k OQ�MJ��;���M�MJ�J�� Û�n H nQ��L¬��O�� 1 
 � ���#��Û��;��JK�;IG�y�G�gOb
�nQL�ÅJ��;� � �MJKnQ��LrÌÞ����J��Ð�;L�JK���'�·I � � � H Íj	���J���L H �·I��y�;�;OQI�nÜÅ �;n�� H J � m H �;L�JC�GI Ø ����ÂMO����G� H kh� ��J���L H JK�MOL�NIG�L���I H O 
 � Û���L H k ��� H �ML·J���� k I�n H �·I����;� Ø �N��ÂMO��4Ì � nÜJ,O 
 Á�Ë k ��J�Á�Â H ��ÌÞ��LG� ��Ø �;L�J � OQ� �·I���OQ� H nQL·J��;� � �MJ�n���L H�ML·J���� kh� �®JK��L HlH ��L�J�Ã��;OQ�;� H Íh� � � � n�OQO��MI�� H ��OQ�{Ã�O�I���Lr� H JA�MO��M�MJK��nC�·I�� Ø �ML·JALG�;IGJ������h��J�L�� k �MIGJA����LG�kh� H nQL�JK�;� � Ã�nQ�4��n����;��JK� Ø �;L�J � Û��M�PIGL k ÁG��JK��L�ÍG5� Ø �N��ÂMO��l��� H kh� �®JK��L H �0Ø �MO�n������ k �;� Ø ��J �G����� H ��I�������O�� H �M��L�JK� � ��n���JKnQ��L H �;L�J����COb
���Ö k �M��n��ML��;�A��JOQ� Ø �N��ÂMO��C�G� H kh� �®JK��L H L ��� Ì Í�� � �l��Ö�� Øgk O��5�GnQO � J�JK��nQm�I���O������ H J��{���{O 
 n Øgk I�O H nQ��L �GI�L·I��MO��M��L � I�Ö
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��LT��m H �;�®Û����ML��MÉ �MJ'�·I��]OQ� H ÌÞ��L��MJ�n���L H ��� H J���I���JKI����]��� k �ML����;L�J OQ�;Ã�ÂM��� Ø �ML·JP��� O 
 �;�ÔÁ��MO�O�� #  ��;��L�J�� � nQ��� Ø �;L�J����;���·I�� k ���;��nÜJ¢OQ� Ø ����ÂMO��E��� H k�� ��J���L H Í��,O�I H k ���;�Mn H � Ø �;L�J,� �  �MJ ��� � IGÃ Ø �ML�JK�;L�J6 ��� H k ÍG��n Ø nQLNIG�;L�J 9 � Û��;��#  � k �MJ�nQJ 6 ��� H k Í�Ã�� � L�� 9 � Í�Ç,
�nQL�JK�;� k ����J � J�n���L �����M� H Û � ��n � J�n���L H � H Jl����Åk ��� H �ML·J��;� H I��lO � !hÃ�I���� / Í��r�GI�L k Á��0JK��L�����LGL�� � I�L��Ð�;�M��J � n�L��C��� H ��O�I�JKn���L����MJ��;� Ø nQL��;� kh� � H ��L#  Í�D�nh��L � I�Ã Ø �;L�JK� #  � H � ��� H ��O�IGJ�n���L�����Û�nQ�;L�J Ø �Mn�OQO��;IG�����W�MJEnQO k �MIGJE��n H JKnQL�Ã�I��M�¢��� k O�I H k �MJ�nQJ�� HH J���I���JKI���� H Í�ÙÚO k ��I���� �Ckh� �¢��Ö�� Øgk O�� ��nQÉ �;���;L��Mn��;�×I�L��·I � ��� H �MI�O���
 I�L��·I � � �B�·I�n � � Ø n H I�L Ã�O�I���L�ÍÇ,
�n Ø k IGO H nQ��Lg��I7�·I � ��� �MJ � L�J k O�I H k ��JKnÜJK�C� � L H OQ�C���MI�Ö�n�Â Ø ��� � H ��IGL k Á���J���L%�~Ã�� � L�� #  �ÚÛ���nQJ 
����L�� k O�I H �����·I � ��� H � k �MJ�nQJ � �G�MJ Ø ��n�L H ��Ã�� � L�� � Í G5� k Á��;L�� Ø ÂML��Ð� H J k�� � � n�OQO��MI�� H ��Ø k O�nA!��
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G5��J�JK����� k �ML�� � LG�;���G� �  �MJ��$� � Û��M��#  k �;I�J��MJK����� � OQ�;I�OQ�;�%� kh� �®JKn�� �G��O � ��� H �;��n k J�n���L¯��� HnQL·J��;� � �MJ�n���L H �·I � � ��Å Ã�O�IG��L � � L H � G4ÓB� � mj��IGJKn H�H � L�J � INÖ]�*�·I � JKnQ��L H ��
 �MÛ���O�IGJ�n���L + ����
�� 6 k ��I��ÓC� � H Á�nQJ�
;�M�;�AÈ{��nQm � Û �4Ç�n k�� JK� Û �5Ï�OQJ � ���;OQO�nl��J�� � ��n H n ��� � 9 Í G5� H �*�NI � JKnQ��L H ÌÞ��L�J ��kGkh� � ��' JK����I�LG���Û���OQIGJKnQ��Lq�G� �  � Û��M����� � #  ! �;Lq��Ö��;�MO�O��ML�J � �M�;����� � Û��;��OQ� H ��� H I�OÜJ � J H ��Ö k �;��n Ø �;L�J � I�Ö �`�M� �·I�n�M��L H J�nQJ�I��lO 
 I�L ��� H k ��� Ø nQ�;� H Ã�� � L�� H¢H I��M�;Â H ��� � G4Ó~Í=G5� Ø Ø �5L���I H O��5Û��;������L H �ML H �;��JKn���L / Í �GÍ / ��MO�O�� H k �;� Ø ��J�J��;L�J � I H�H n×��
 ��mGJ��;L�nQ����� H nQLGÌÞ��� Ø � J�n���L H5H I���O�� H �¤ÓE& L���L k ��O � ��n H �M� H �MJ k ��O � ��n H �M� H��I�Ã�OQI���L�Í
�
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	���I H � Û���L H ÛNI �]O � H �M�MJ�n���L k ���;�M�;���ML�JK���·I��xOb
�n Ø k IGO H nQ��LrJK��J � O��Ð��I�L·I��MO��M��L H �~��� k�� ��J�nQJ��;L�JK���OQ� H �·I � � � H �MJlOQ� H Ã�OQI���L H �G� � L H ��� H k ��� k ���®JKn���L H �*�NIGn�O�nQm����M� H Í ��L k �MIGJl�MÃ � O�� Ø �ML�J H �{��� Ø]� L����;��M� Ø Ø �;L�J��M� H kh� �®JKnQ�;I�OQ� H�H �,��� kh� ��JKn H�H �;L�J`O�� H k n�L / &��5�GIPL·I��MO��;��L�Í G5�;OQI�nÜÅ �;n H 
 ��Ö k ��n Ø �5�_��� Ø � L�n�ÂM���J���Â H n�L�JKI�nÜJKnÜÛ����W�;� Ø Ø �5O � H � Ø Ø �5��� H Ø � Ø �ML·J H � LGÃ�I�O � n���� H nQL�JK��nQL H Â*�·I�� H ��J,����mGnQJ � I�ÖP��� H �·I � ��� H��J��G� H Ã�O�IG��L H �
�
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 �  �� � ��� ��� 1 � 
 ��$ � ��Í[Ç�� H ���;INÖ k ��� Ø n��M� H JK�;� Ø � H ��� k ��� H �;L�JK�ML·JÐ��� H Åk �;��JKnQÛ�� Ø �;L�JEO � �M��L�JK��nQm�IGJ�n���L���I H k n�Lg��� H �·I � � � HH6 �G� H k n�L / &�� 9 �MJE��I H k n�Lg��� H Ã�OQI���L H 6 ��� H k nQL/ 9 ÍhÇ�� H ���;INÖ����;��L�n��M� HAH ��L·J�O � �M��L�JK��n�m�IGJ�n���Lr�G� H Ø � Ø �;L�J H ����m�nÜJ � INÖ����Ð�M� H kh� ��J�n��MI�O�� H ÍG5� H �M��L�JK��nQm�IGJ�n���L H5H ��L�J���� H �·I � L�JKnÜJK� H �GnQJK� H ����� ��� � � ��� $�� ��$ / � � � H n�Ã�L�nA! � L·J �·I�
 n�O�L�
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Matrice de coincidence

muon du halo muon diffuse
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Acquisition
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JWÏ��GÓ�Ô§¼QD�p`Z�SxLsOIT�p`Z�L�VIrYDuOID7rYDuF�J�TUV[ZwJWHKT32WTUV�D�L�aXFISxL�VXrYJ�VIpKT�OI^YH`^�{�e½L�VIp�rYD7rYL�p5KfaIVXOI^YpKL�SUT32WVIDF4ND�VfZ
D�V wÐD�p`ZlFIL�H M L�T�ZMDF4ND�VfZ*^FQ}a�T3Y�L�SUD�V[Z cCaIV 4NL�aZY�L�T�p*LPO`aIp`ZKD54XDYV[ZlO�a/F_L�p�OIa/O�^�ZMD�r�ZKDYaIH�·[YWJWT�H&HKDJ]
4NL�HNQfaID&r�T~]0LLY�L�V[Z \ { 1ED M L�T�Z7OQP�a�ZMT�SUT�pKDYH�a�VID�r�TU�IS�D&^�ZMD�VIOIaIDTK�L�TUVIp`T/QfaID5S�DYp�ZMHKL�rYD�p	OIa
D_L�S�JCKIF�DYHN4XD�Z
· D�ZuVI^Yr�DYp`pKT�ZKD \ OIJWVIr&OQPRLPO`aIp�ZMD�HuT�VIOI^�F�D�VIO_LW484ND�V[Z7rYDYpuOID�a gCF_L�HKLW4V73ZMH`DYpY{
|uV F�JWT�V[Z�ZMH 7Yp6T34NF�JWH`ZML�V[Z�O�DÑS~PRL�SUT32WVIDF4ND�VfZNrYJ�VIrYD�HKVID�SUL/FIHK^�rYT�pKTUJ�V HKDFQ}a�TUpKD�p`aIH6S~PRLPO`aIp�ZMDF4ND�VfZ
OID®r�DYp&OIT3I�^YH`DYV[ZMpsFIL�HMLW487�ZKHKD�pY{/e5P�aIVID84NL�VITG7�HKDb2�^YVI^�HML�S�DWK\S�PRDJI\D3Z&OQP�aIV£O�^YpML�SUTG2�VID54XDYV[ZsOQP�aIV OI^J]
ZKDYr�ZKDYaIHNOIJWT�Zor3ZMHKD TUV M ^�HKT�DYaIH8c£a�VID M HKL�r�ZKTUJWV OIDÐpKL£H`^YpKJ�SUa�ZKTUJWV pKF_L�ZKTxL�S�DWK QfaITuDYp�Z�Z�Ù}FITGQfaIDF4ND�V[Z
OQP�aIVID9r�DYV[Z�L�TUVID9OID 4XTUr�HKJWV�pY{�e�PÎL�F�HN7Yp&S�DYp½^FQ}aIL�ZMT�JWVIp&¸�{ ��c6¸�{~} ` K\SUL¯FIHK^�rYT�pKTUJ�V�HKD5QfaIT�pKD9D�p`Z&OIJWV�r
OID&S�PRJWH`OIHKDsO�DX±O aIVID&OITUÜYL�TUV�D½OID=4NT�rYH`JWVIp�pKa�HuSULlF�J�pKT�ZKTUJWV¯ZKHML�V�p YWD�HKp`D6·§© \ �O DYV Y}TUHKJ�V ` {3}=4XHML�O�pKa�HuS�PÎL�VC2WSUD9·§©|KIK \ �O ` { ` }��?p`aIH7SUDsF_L�p7OIaCOI^3ZMDYr3ZMD�aIH��O OIDoQfaID�SGQfaIDYp9r�DYV[Z�L�TUVID�p5OID�4XTUr�HKJWV�p c?QfaID�SGQfaID�pb4NT�SUS�TG487�ZMH`DYp½p`aIHlSUL F�JWpKT�ZMTUJ�V£D�V#wZKqp`DYS�JWV¡SxL
rYJWaZY�DYH�ZMaIH`D5L�VZ2WaISxL�TUHKD	OIaCOI^�ZKDYr�ZKDYaIH�{

AjT32WV_L�S�JWVIp�F�JWa�HQZMDYH 4NT�VIDYH QfaIDwOQPÎL�a�ZMH`DYpEF_L�HKLW487�ZMH`DYpEF�JWaIH`HML�T�DYV[Z/r�ZKHKDwLPO`a�p`ZM^�p5K]VIJ�Z�LW484ND�V[ZES~PRL�VC2WS�D
D�VfZKHKD9S�DYp½LPg�D�ps© D�ZBwj{|9�D�Z&L�VC2WSUD�DYp�Z �Zgj^ c	n `�� O_L�VIp½S�D5FIH`J62WHKLW4V4XD*OIDlHKD�rYJWV�p`ZMH`aIr�ZKTUJWVmKm4NL�TUp
O_L�VIpsSxL¯H`^tL�S�T�ZM^TK�O�D9SU^52W7YHKD�psTUVIr�SUT�V_L�TUp`JWVIpuDJgjTUp�ZMD�VfZY{ :½V 4XJWV[ZMH`DlO_L�V�psrYD9rtL�p�QfaID9SUL¯rYJWH`HK^�SxL�ZKTUJWV
OIaCHK^�pKT�OIaIDYScLLY�DYr*©ÐDYp�ZuFIHML�ZKTGQfaIDF4ND�VfZuF_L�HML���JWSUT3QfaIDl±
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º¡OI^�pKT32WV_L�V[ZuS~P�^YrYL�H`Z c n ` � OID*S~PRL�VC2WS�D½DYV[ZKHKD&SUD�p	LPg�D�p	© D�Z w�{ e½L�VIp	S�DsrtL�p7OID�p <CTUrYH`J64XD52[L�pFKIF_L�H
Dug�DF4NF�SUDWKIº¡DYp`ZuOID&S�PRJWH`OIHKD�OID�} ` 2 � �IF�JWaIH�© OIDsS~P�JWHKO�HKDsOID } ` rF4
K ² ©�Y�L�a�Z7DYV Y}TUH`JWV?� 4XTUr�HKJWV�p5K
r�D QfaIT\D�p`Z�VI^F2WSUT32WDtL��ISUD�{ e�PRaIV�DB4�L�V�TG7YH`D 2�^YVI^�HML�S�DWKjL�aIrYa�VIDsrYJWH`HK^�SxL�ZKTUJWVXOID�Z�Ù}F�DsF_L�HML���JWS�TGQfaIDuVQPRL
^3ZM^sJW�Ip`DYH^YW^YDTK«r�P�DYp`ZuF�JWaIH Q}a�JWTQJWVCLb2[L�H`OI^&º¶Õ ` F�JWa�H�ZMJWaIp�S�DYp�O�^�ZMD�r�ZKDYaIH`p	O_L�VIp�SUDsFIH`J62WHKLW4V4XD
OID&H`DYrYJ�VIp`ZKHKaIr3ZMTUJ�VQ{

�7�����§� 	 �w��� 9 7w�0���j�?>
1ED�F�HKJ62WHKLW484NDGOQPRL�S�TG2WVIDF4ND�V[Z$V�D�OI^3ZMDYH 4NT�VIDwSxLuF�JWp`T�ZKTUJWV&OID�pqOI^3ZMDYr3ZMD�aIHKp QfaQP c	aIV5rYDYH�Z�L�T�V5VIJW4l�IHKD
OIDNZMHML�VIp M JWH 4�LoZMTUJ�VIpz2�SUJW�_L�SUDYp*FIH 7YpY{yHGV¶DFI�D�ZLK$SUDNyØz9O�DYplZMHKLPO`DYr3ZMJWT�HKD�plVQP�DYp`ZlDYV¶HKT�DYV 4XJ}OIT3�_^XpKT
S�PRJWVNDFI�DYr3ZMaIDTK�F_L�H�DJgjDF4NFIS�DWK}aIVID	HKJ�ZML�ZMT�JWVNO\PRD�VIpKDF4l�ISUD	OIa¯p`F�D�r�ZMH`J6487�ZMH`D�{�
�S�D�p`Z�O�JWVIr�T34NF�JWH�Z�L�V[Z
OID�HK^�F�D�H`ZMJ�HKTUD�H�ZMJWaIpuSUD�p	O�D52WH`^Yp�O�D5SUT���D�H`ZK^sOIaÑp`Ù}p�Z 754XDWK�D�Z	OQP�TG4XF�J�pKDYHuOID�p�rYJ�VfZKHML�T�V[ZMDYpuF�JWaIHuSUDYp
�ZgjD�HY{ :½VCF�DYajZ	D�V O�TUp`ZKTUVC2�aIDYH�OIDsZKHKJWT�p�Z�Ù}F�D�p	OIT~I\^�HKD�VfZKp&±
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O S�DYp7OI^YF�SxL�r�D54XDYV[ZMp 2WSUJ��_L�a gÑ±_SUD&ycz�OID�puZKHMLPO`D�r�ZMJ�TUHKD�p7VQPRD�p`Z	DYV DFI�D�Z	F_L�p(4NJ}OIT~�_^spKTcSUD&p`F�D�r�ZMH`JT]
487�ZKHKD¯D�p`Z9ZMHKL�VIp`SxL�ZK^�SUD�SUJWVC2ÐOIDYp®L�gjD�p K|K�M KywZK(JWa¶��TUDYV¶p�PRT�S�p`aI�IT�ZlaIVID6HKJ�Z�L�ZKTUJWV/L�a�ZMJ�aIHlOID
r�DYp9L�gjD�pY{ 
�S M L�a�Z5OIJWVIr8�ZgjDYHlS�DYp�F�JWp`T�ZKTUJWVIp&ZMHKL�VIp^YWDYH`pKD�p9OID�Qfa_L�ZKHKD¯FISUL�VIp*OID¯OI^3ZMD�r�ZMT�JWV · F_L�H
Dug�DF4NF�SUD&OIDYa�gÐF�SxL�VIpPK�D3Z�O�DYa g FISUL�VIp M \ K«L�TUV�pKT/QfaID*SxL®F�JWp`T�ZKTUJWVCL�VC2�aISxL�T�HKD½D3Z�SULXF�JWp`T�ZMT�JWV6DYV
w®OQP�aIV F�SxL�VB�O S�DYpsOIT�SxL�ZML�ZMT�JWVIp*±ESUDlp`F�D�r�ZMH`J6487�ZMH`D®F�D�a�Z*pKD®OITUSUL�ZMD�H�S�D9SUJWVC26O�DYp*L�gjDYpLK|K?MÐD3Z w;�QT�S M L�ajZ&OIJWVIr
�ZgjD�H½SUD�F_L�p½OID5OIDYa gÑFISxL�VIp�OID9O�^�ZMD�r�ZKTUJWVÖ· F_L�H½DugjD54XFISUD�aIV�FISxL�V K D�ZsaIV�F�SxL�V4M \ L�TUVIp`TfQfaID
SULlF�JWp`T�ZKTUJWV6D�V?w®OQP�aIV O�DYa gjTG7F4ND&FISUL�VB�O SUL£HKJ�Z�L�ZKTUJWV DI^YS�TUrYJ��ãO_L�S�DÐL�a�ZMJWa�H¯OIDÑS�PÎL�gjD w ±�DYV ZKJWa�ZMDÐHKTG2�aIDYaIHFK�aIV�DÐZMD�SUSUDCZMHKL�VIp M J�HN4NL�ZMT�JWV
4XJjO�T3�_DuSUDuy z OIDYp�ZKHMLPO`D�r�ZMJ�TUHKD�p5KjD�Z�V\PRD�p`Z7OIJWV�r½F_L�p;c�FIHKJWF�HKD54XDYV[Z�FIL�HKS�DYH�aIV6OID52�HK^½OID�SUTU��DYH�ZM^�{
<ÐL�TUp�DYV¯FIHKL�ZMT3QfaIDWKfrYD3ZKZKD 4NJ}OIT~�_rtL�ZKTUJWV®D�p`Z�ZKHN7�p�F�D�ZMT�ZMDTK}D3Z�T�S�L*OIJWVIr	^�ZK^½VI^Yr�DYp`pML�T�HKD�O�D �ZgjDYH�SxL
F�JWpKT�ZMT�JWV6L�VC2�aISxL�T�HKD½O\PRaIVCOID�a gjTG754XD&FISxL�VQ{

1EDYp6rYJ�VfZKHML�T�V[ZMDYp�SUTU^�DYp6L�a g O�TUSxLoZ�L�ZKTUJWVIp®F�DYaZY�DYV[ZCTUV[ZMH`JjO�aITUH`DÐOID�p6�ITxL�T�pNOIL�VIp6S~PRL�S�TG2WVIDF4ND�V[ZLKGDYV
FIHKD�V_L�V[ZXF�J�aIHl^�ZML�SUJ�V¶OIDYp®FISUL�VIp9OID6OI^3ZMD�r�ZMT�JWV QfaIT�VQP�JWV[ZNL�aIrYa�VID�HML�T�pKJWV¶OQP�r�ZKHKD�L�S�TG2WV�^YplD�VfZKHKD
DYa g�{(e½L�VIp�SUDÑrYL�p6OID S~PRL�SUT32WVIDF4ND�VfZNDYV wZK�S�D M L�T�Z6OIDt�ZgjDYH�OID�a g FISUL�VIp¯H`DFY}TUD�V[Z?c¡rED�JWTUp`TUH¯aIV
^�ZML�SUJWV¶O�DCS�JWVC2Wa�DYaIH�{ AjT�SULÑOITUp�Z�L�VIr�D0�Zgj^YDWK 
�w��M­�� KGD�VfZKHKD�rYD�p®OIDYa g F�SxL�VIp9D�p`Z®OIT~I\^�HKD�VfZKD�OID�SxL
OITUp�Z�L�V�rYDsHK^�DYS�SUDQ
�w	�0°�»0­ K�S�D½pKF�DYr3ZMHKJW4V73ZMHKDsD�p`ZuL�S�JWHKp�OITUSUL�ZM^	OQP�aIV M L�r�ZKDYaIH�
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�����~�o�3� OQPRL�a�ZML�V[ZsFIS�aIp 2WHKL�VIOtQfaID�
�w	�0°�»0­�D�p`Z&F�D�ZKT�ZLK�JWV�S�Db4NT�VITG4XTUp`DsDYV �Zg�L�V[Z&OID�a g�OI^3ZMD�r�ZMD�aIHKp^YS�JWTG2WV�^YpXS~P�aIV OIDÑS�PÎL�a�ZMH`D�{R:sV F�D�a�Z6^52WL�SUDF4ND�VfZ�pYPRL�pKp`aIHKD�H0QfaIDÑrYD3ZKZKDÑOITUSUL�Z�LoZMTUJ�V D�p`Z6F�D�ZKT�ZKDÐDYV
^�ZKaIOITxL�VfZ�SUDYp�rYJWH`HKDYr3ZMT�JWVIp M JWaIH`VITUD�p�F_L�H�SUD½FIH`J62WHKLW4V4XDuOQPÎL�SUTG2�VID54XDYV[Z�D�V M JWVIr�ZKTUJWV6O�D½SxLlF�JWpKT�ZMT�JWV
OIDYp®OI^3ZMD�r�ZMD�aIHKp�{ A}T�aIVID�rYJWH`HK^�SxL�ZKTUJWV¶L�FIF_L�HKLTSUZ9D�V[ZMHKDCSUD�p9OIDYa�gmKwJWV L�F�FISUT3Q}a�D i �_�]¥ p l �3�~�o��� aIVIDOITUSUL�Z�LoZMTUJ�V�TUV Y�DYHKp`DWK«OID=4NL�VITG7�HKD=c M L�T�HKDsOIT�pKF_L�HKLTSUZKHKD½r�D�Z`ZMD&rYJWH`HK^�SxL�ZKTUJWVQ{

�7�`�w��� �49������E��� 9I�
1EDÐFIH`J62WHMLT4V4XD O\PÎL�S�TG2WV�D54XDYV[ZXVIDt4XJjOIT~�_D�F_L�pFK�F_L�HNrYJWV�p`ZMH`aIr�ZKTUJWVmK�S�PRT34NFIa�SUpKT�JWV 4NJ]Ù�DYVIVIDÐOIDYp
ZMHKLPO`DYr3ZMJWT�HKDYp5a�ZMT�SUTUp`^YD�pY{f>qL�Hlr�JWVIp`^5QfaIDYV[Z5K�p`T�OID�p9OI^YpKL�SUT32WVIDF4ND�VfZKplOID¯O�^�ZMD�r�ZKDYaIH`pXF�HKJ}OIaITUp`DYV[Z9aIV
�ITxL�TUpGpKa�H�r�D�ZKZKD	T34NF�aISUp`TUJWV�KorYDu�ITUL�TUpGVID7F�DYa�Z�F_L�p-r�ZKHKD7rYJ�HKHKT32W^WK[O�D 48r54XD(QfaID	S�DYpwOI^�pML�S�TG2WVIDF4ND�V[ZMp
QfaIT_S~P�JWV[ZGFIH`JjOIa�T�Zt{W>$JWa�HGpYP�DYVXrYJWV Y�L�TUV�rYHKDTKWVIJWa�p�LLY�JWVIpwHK^YL�SUT�pK^�aIV�D�pKTG45aISxL�ZKTUJWV�OID�HKD�rYJWV�p`ZMH`aIr�ZKTUJWV
OID	ZKHMLPO`D�r�ZKJWTUH`DYp�ajZMTUS�TUpKL�V[ZwSUDYp�OI^3ZMDYr3ZMD�aIHKp < T�rYH`J64NDF2[L�pwD�Z�SUD�p�rED_LW45�IHKD�p c�O�^YHKT~YWD�{Ce½L�V�p�SUDurtL�p�JWÏ
SUD�psOI^�ZKDYr�ZKDYaIH`p�p`JWV[Z&F_L�H M L�T�ZKD54XDYV[Z&L�S�TG2WVI^�p5K�SUDYp�rYJWH`HKDYr3ZMT�JWVIpsOIa FIHKJW2WHMLW484XD5OQPRL�SUT32WVIDF4ND�VfZ�pKJWV[Z
·§�IT�DYVCpKÞIH \ r�J64XF_L�ZMT��ISUD�puLaY�DYr�ÜY^YH`JI{	>GaITUp7VIJWa�p½LLYWJWV�p�TUV[ZKHKJ}OIaIT�Z�aIVÐOI^�pML�S�TG2WV�D54XDYV[ZuOIDb<?< ` Í �
OID{}�484�SUD�SUJWVC2	OID�S�PÎLPg�D$K|K�D3Z(^3ZMaIOIT�^�S�DYpqr�JWHKH`DYr3ZMTUJ�VIpqOIa5FIHKJ62�HMLW484NDwO_L�VIpqZMH`JWTUpØrtL�pqOIT~I\^�HKDYV[ZKp�±O r�JWVZ�q2Wa�HML�ZKTUJWV¯pKL�VIp�rEDILW4NF04NLW2WV�^�ZMT3QfaIDl±�OIL�VIp�r�DsrtL�pFKISUD	FIHKJ62�HMLW484NDurYJ�HKHKT32WD�SUL5F�JWpKT�ZMTUJ�V�OID
<t< ` Í � OID ` {jn � ` 484
KjSUDYpuL�ajZMHKD�p7rYJWH`HKDYr3ZMT�JWVIp�^�ZML�V[ZurYJ64XF_L�ZKTU�IS�DYp�LLYWD�r�Ü�^YH`J;�O r�JWVZ�q2Wa�HML�ZKTUJWV LLYWDYr5rED_LW4XFt4�LT2WVI^�ZKTGQfaIDTK�OIL�VIp�SULWQfaIDYS�SUDz<t< ` Í � D�p`Zsa�ZKTUS�TUpK^&O_L�VIp�SULXH`DYrYJ�VIp^]
ZKHKaIr3ZMTUJ�V�K 4�L�T�p7F_L�p½O_L�VIp�S�PÎLPO`a�p`ZMDF4ND�V[Z{�_V_L�S$OID�p½F_L�HKLW487�ZMH`DYp	OIDYp�ZKHMLPO`D�r�ZKJWTUH`DYp�!l±�SGcNDYV�rYJWH`DWK
S�DsFIHKJ62�HMLW484ND	rYJWH`HKT32WDspKD�aISUDF4ND�VfZuSULlF�JWp`T�ZKTUJWV6OIDz<t< ` Í �bK_O�D ` { n0��¸�484*�O T�OID54 KZ4NL�TUp <?< ` Í � DYp�Z�ajZMTUS�TUp`^½O_L�VIp7S�PÎLPO`a�p`ZMDF4ND�V[Z	O�DYpuF_L�HMLT4V73ZMHKD�p&±_rYD�Z`ZMD M JWTUpFKISxL9F�JWpKT�ZMT�JWV
VQP�DYp�Z¯r�JWHKH`TG2W^�D
QfaID OID ` {Rm � ` 4V4C{ >qL�H¯L�T�SUSUD�aIHKpFK(SUD�p�r�JWHKH`DYr�ZKTUJWV�pNOID�p¯F�JWpKT�ZMTUJ�VIp®OIDYp�L�a�ZMH`DYp
OI^3ZMD�r�ZMD�aIHKpsV�D5pKJ�VfZ½FISUaIpurYJW4NF_LoZMTU��SUDYp	LLYWD�rlÜY^�HKJ · O`a�pNQfaQP ct} 484 F�JWaIH eB9 ` }#" \ K�SUD��ITxL�T�p7pKaIH
S�PRT34NFIa�SUpKT�JWV�F�HKJ}OIaITUpKL�V[Z7aIVIDsZMHKL�VIp M JWHN4NL�ZMT�JWV%$�DYVCrYTUp`DtL�a'&sOIaCpKF�DYr3ZMHKJW4V73ZMHKD*L�ajZMJWaIH�O�D AZ<�}[{
(*) î�+yu�æ�~�ë_r ä3ò]é~ìRä�ç�,.-0/.102�34105768/�ñ]ê½ò
î~ä ) îãè�â�â�æ(ñ]æ(î�æeu0ä3ç�ï é~î�ê�u0é�ìÎä3çfõ
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9�D3ZÐDug�D�HKr�TUrYD 4NJWV[ZKHKD QfaID/SULÖF�HKJ}rY^YO�aIHKD£OQPÎL�SUTG2�VID54XDYV[ZCOIJWT�Z�r�ZMH`D/p`^YF_L�H`^YD£DYV´O�DYa g 2WHKL�VIOID�p
^3Z�L�F�DYp9±�JWV�rYJ6484XDYVIr�DlF_L�H½a�V L�SUT32WVID54XDYV[Z	pML�V�psSUDYp�rED_LW4XFIpB4�LT2WVI^�ZKTGQfaID�p½OIDYpsO�DYa g�L�TG4NL�V[ZMp
OIT�F�J�SxL�T�HKDYpFKQD�Z�OIJWV�rNpKL�VIp5��TxL�T�pY{|>GaITUp*JWV HK^YL�SUT�pKD{O`aIp`ZKD¯L�F�HN7Yp�aIV¡L�SUTG2�VID54XDYV[Z*LLYWD�r�SUD�p�rEDILW4NF�p
4NLW2WVI^3ZMT3Q}a�DYp5K�rYD�a g_]�r�T(^�ZML�V[ZspKaIp`rYD�F�ZMT��ISUD�p½OIDlOI^�FISxL�rYDYH�SUDYp	OI^�ZKDYr3ZMDYa�HKp&pKT�ZMaI^�p c¯FIH`JagjT34NT�ZM^�{	9�D�p
OI^3ZMD�r�ZMD�aIHKp�pKJWV[Z�HKD3ZMT�HK^YpwOID7SUL&F�HKJ}rY^YO�aIHKD7OQPRLPO`aIp�ZMD54XDYV[Z�OIDYp�F_L�HKLW487�ZMH`DYpwOID�p�ZKHMLPO`D�r�ZMJ�TUHKD�p5K[r�D QfaIT
F�DYH 4ND3ZLKQOQPRL�FIH 7Yp*S~P�DJgjDYH`rYT�rYD®FIHK^�rY^�OIDYV[ZLKØOQP�^FY}T�ZKDYHsZMJ�a�Z*�ITxL�T�pY{mHwV FIHKL�ZMT3Q}a�DWKETUS M L�a�Z&pYPRL�p`pKaIH`DYHlL�a
FIH`^tL�SUL��IS�D{QfaID&SUD�p�L�TG4NL�V[ZMp�OITUF�JWSxL�TUHKD�p�p`JWV[Z7rYJWH`HKD�r�ZMDF4ND�V[Z�L�SUTG2�VI^Yp�F_L�H�HML�FIF�J�H`Z7L�a�g6OI^3ZMDYr3ZMD�aIHKp�{
xuJWaIp�L�S�SUJWVIpVc¡FIH`^YpKD�V[Z O�^�Z�L�TUSUS�DYHFK�O_L�VIp¯SUD�p6pKD�r�ZMT�JWVIp�¸�{ÎÍ£D3ZC¸�{Î¸ K�SUD�p¯HK^�pKaIS�Z�L�ZKp6JW��ZKDYVfaIp6O_L�V�p
rED_L�rYaIVID*OID&rYD�p 2�HML�VIO�DYp7^�ZML�F�D�p�·§pML�VIp	rEDILW4NF�D3Z�LLY�DYr*rED_LW4XF \ {
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9�J6484XDuV�JWaIp�S�PÎLLY�JWVIp�O�^ ONc5OIT�ZLK[S�DYp�^3ZMaIO�DYp�L�V[ZK^YHKT�DYaIH`DYp�VQPRJ�VfZ�F_L�p�F�D�HN4XTUpwOID�H`^tL�S�TUp`DYHwaIV6L�S�TG2WV�DJ]
4XDYV[Z*OIa/p`F�D�r�ZKHKJ6487�ZKHKDXSUD®SUJWVZ2CO�a M L�T�pKr�DtL�aQ{ >ØJWaIH&OI^548rYS�DYH&SUD�p&FIHKJW��SG754XDYpFKEVIJWaIp�LLYWJWV�p5rYJW4�]
4XDYVIr�^�F_L�H5^�ZKaIOIT�DYH*S~PRL�SUT32WVID54XDYV[Z&OID�plOI^3ZMDYr3ZMD�aIHKp8< T�rYH`J64NDF2[L�p&aIVIT3QfaID54XDYV[ZLK$FIaIT�p�VIJ�aIp9LLYWJWV�p
LPO`J�a�ZM^&pKa�rYrYD�pKp`T3YWDF4ND�V[Z½SUD�p7L�a�ZKHKDYpuOI^3ZMDYr3ZMD�aIHKp�{

�7�65���� ! C0�ED��	�c� �E��� ���?>Ö���\���E�«�j� � 9 >#" �0�N9���� �?D$71>
1cL8�C2WaIHKD�¸�{ÎÍ�4XJWV[ZMH`D�S�DYpuHK^�pKTUO�aIDYS�p	O_L�VIp	S�DYp�}
ÍXF�SxL�VIp7OIDb< TUr�HKJ64XD52WL�p5K_D�V M JWVIr3ZMT�JWV O�D�S�PÎL�VZ2WSUD
OID�pXZKHMLPO`D�r�ZKJWTUH`DYpXFIHKJ�O`D3ZM^�DYp�OIL�VIpXSUD�FISxL�V´· ©|K�w \ · Y�JWTUH®p`DYr�ZKTUJWV ¸�{~}W{ðÍ \ {w|	V�DCZKHN7Yp M JWH�ZMD�rYJWH`HK^�SxL�]
ZKTUJWV DYp`Z½JW�IpKD�H Y�^YDWK\pKaC262�^YHML�VfZ½OIDYp½O�^YpML�SUTG2�VID54XDYV[ZMp	DYV w¯OID�FISUa�pKTUD�aIHKp{4NT�SUSUT34V73ZMH`DYpY{Z1EDYp½r�JWHKH`DYrJ]
ZKTUJWVIp M JWaIH`VITUD�p�FIL�H�S�D	FIH`J62WHKLW4V4XD�OQPRL�SUT32WVIDF4ND�VfZ�JWV[Z�rYJWVZ�IHN4X^�rYD3ZKZKD�JW�Ip`DYH^Y�LoZMTUJ�V�K_4�L�T�pwJWV[Z�F_L�H
L�T�SUS�DYaIH`p�pKaZ262W^YH`^9aIVID9p`JWaIp^]ãDYp�ZMTG4NL�ZKTUJWVÑO�DXSUL�OIT�p`Z�L�VIrYD9D�VfZKHKD®SUD�p½FISUL�VIpsOQP�aIV 4VrF4ND5OIJWaI�IS�D�ZsO�D
< T�rYH`J64NDF2[L�pFK(rYJ6484XD¯TUVIO�TGQfaI^6O_L�V�pNS�D¯Z�L��IS�DtL�aÖ¸j{3}W{-9�D3ZKZKDCp`JWaIp ]�DYp�ZMT34�L�ZKTUJWV¶p�Ù}p`ZM^F4�LoZMTGQfaID�D3Z
T�VIOI^YF�DYV�O_L�V[ZMD*OIa�ZMD54XFIp7pYP�DYp�Z½LLY�^YHK^�Dzr3ZMH`D�OIa�Dzc®aIVID&D�HKHKD�aIHuO_L�VIp7SxL9OI^J�_VIT�ZMTUJ�VCO�D*SUL9F�JWp`T�ZKTUJWV
D�V?w®OIDYp7OI^3ZMD�r�ZMD�aIHKpFK«rYDYS�SUDu]�rYTQL]ÙWL�V[Zu^�ZM^&OIJ�VIVI^YD&F_L�H�SxLlF�JWpKT�ZMTUJ�V¯OIaCFISxL�V6O�D*F�TUp`ZKDYpFK_D�ZuVIJWV�F_L�H
S�D{4XTUSUT�DYaXOID½S�PRD�pKF_L�r�DsOID½r�JWV YWDYH`pKT�JWVQ{q1EDYp�O�JWaI�IS�D�ZMp�^�ZML�V[Z7rYJWVIp�ZMT�ZMaI^�p�OID½OID�a g6O�^�ZMD�r�ZKDYaIH`p $ãZ r3ZMDJ]
�	rYrEDID &EK(SULÐOIT�p`Z�L�VIrYD04XJ]ÙWDYV�VID6DYV[ZMH`D�SUDYp5OIDYa g%$ � p ¥ r�JWHKH`DYp`F�JWV�O_L�V[ZMp®^�ZML�T�Z5OIJWVIr6DJI\D�r�ZKT3YWDF4ND�V[Zp`JWaIp^]ãDYp�ZMTG4X^YD*OID�OIDYa gÐOIDF4NT�p	D�pKF_L�r�DYp½O�D5rYJ�V_Y�DYH`pKTUJ�V�K�F�SUaIpuOIDYa�gÑD�pKF_L�r�DYp½O\PÎLW4XFIS�T3�_rYL�ZMT�JWV�K�p`JWT�Z
¸�{�� 4V4 · Y�JWTUHb�C2WaIHKD�¸j{Î¸ \ { HGV M L�T�Z5KqSxLÑF�SUaIF_L�H`Z9OID�p Y�L�SUDYa�HKp9HKD�SUDJYW^YD�pNp`JWV[Z84VrF4ND¯S�^5267�HKDF4ND�VfZ
p`aIF�^�HKT�DYaIH`DYp c*rYD3ZKZMD Y�L�SUDYa�H5K[rYD QfaIT�F�JWaIH`HML�T�Z YWDYV�TUH�OQPRa�V¯��JW4l�_LW2WD	L�p�Ù 4X^�ZKHKT3Q}a�D	OID�p�OI^3ZMDYr3ZMD�aIHKpFK
S�DsFISxL�V�OID&FIT�p`ZKDYp7^�ZML�V[ZLK_OIa M L�T�Z�OID&pML9HKT32WTUOIT�ZM^TK 4XJWTUV�p���J645��^BQfaID&S~P�DJg}ZKHK^54XT�ZK^sJWFIF�JWpK^�D�{
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1cL
�q2WaIH`D6¸�{��t4XJWV[ZMHKD�SUDYp�HK^�pKTUO�aIDYS�plJW��ZKDYVfaIp®L�FIH 7YplT34NF�SU^54XDYV[ZML�ZMT�JWV OIDYp9r�JWHKH`DYr�ZKTUJWV�p5OIa¶FIH`JT]
2WHMLT4V4XD®OQPÎL�SUTG2�VID54XDYV[Zt{ 1EDYp M JWH`ZKDYp�rYJWH`HK^YSUL�ZMT�JWVIp*JW�Ip`DYH Y�^YD�pb�q2WaIH`D¯¸�{ÎÍ JWV[Z�rYJ64XFISG73ZMDF4ND�VfZ5OITUp ]
F_L�H`a�KETUVIO�TGQfa_L�V[Z�QfaIDNSUL¯F�J�pKT�ZKTUJWV D�V wCOIDYp < TUr�HKJ64XD52WL�p&LCF�a�r3ZMHKDXOI^3ZMDYH 4NT�VI^YD8c04XJWTUVIpsO\PRaIV
4NT�SUS�TG487�ZMH`D7FIHN7�p5K«r�P�DYp�Z ] cP]�OIT�HKD&L�a�VIT~YWDtL�a OID&FIH`^Yr�TUpKT�JWV�HKDFQ}a�TUp�· Y�JWTUH�p`DYr�ZKTUJWVC¸�{~}W{ÎÍ \ {

�7� 5��65 ! C��EDw���c� �E��� ���?>Ö��� 7���� 9��?> @ � �F9I���w�
� H ��rYD½L�a6��J�V�L�SUT32WVID54XDYV[Z�OIDYp < T�rYH`J64NDF2[L�pFKjVIJ�aIp7LLYWJWVIp�F�aCD�VIpKa�T�ZMDs^3ZMaIO�TUDYH�SUD½OI^�pML�S�TG2WV�D54XDYV[Z
OIDYp9ZKHKJWT�plp`ZML�ZMT�JWVIplOID�rED_LT4l�IHKD�p8cÑOI^YH`T3YWDTKGDYV#�Zg�L�V[ZXSxLÑF�JWpKT�ZMT�JWV¡DYV w OIDYpV< T�rYH`J64NDF2[L�p�{d1EDYp
HK^�pKTUO�aIDYS�p*J���ZMD�V}a�p�O_L�VIp e 9 ` }�p`JWV[Z�F�HK^Yp`DYV[ZM^�plpKa�H*SUL��q2WaIH`DN¸j{ �j{|1cL�OITUp�Z�L�V�rYD®DYV[ZMH`DNS�DYp&FISUL�VIp
OQP�aIVID;48r54XD�rED_LW4l��HKD�DYp�ZwTUr�TjZMH 7YpG�IT�DYV9r�JWVIVfaID�·vc½aIV�D�rYDYV[ZML�TUVID�O�D;4NT�rYHKJ�VIp(FIH 7Yp \ KWD�Z�L½^3ZM^��IT�DYV
TG4XFISU^F4ND�V[ZM^YD&O_L�VIp�S�D�FIH`J62WHKLW4V4XD&OID5H`DYr�JWVIp`ZKHKaIr3ZMT�JWVQ{m<ÐL�SG2�HK^&ZMJWa�Z5K«SUDYp	rYJWH`HKD�r�ZMT�JWVIpupKaC2W2W^YH`^YDYp
F_L�H�SUD�F�HKJ62WHKLW484ND�OQPRL�S�TG2WVIDF4ND�V[Z6F�J�aIH�SUDYp�OIT~I\^�HKD�VfZKp�FISxL�V�pCp`D£p`JWV[ZÐH`^FY�^YSU^�DYp r�ZKHKD DYV SU^52�DYH
OI^YpKL�rYr�JWHKOmK_OIDYp7^YrYL�H`ZKp7OID&OIDYa g�c9ZKHKJWT�p 4XTUSUS�TG487�ZKHKDYpw^3Z�L�V[Z7JW�Ip`DYH^YW^Yp�{�9�D�p7^YrtL�H`ZMp7p`JWV[Z7OIaIp c9OIDYp
rYJWH`HKD�r�ZMT�JWVIplDJI\D�r�ZKT3YWD�p5K(F�HKJaYWD�V_L�V[Z®OIDoY�L�H`TxL�ZKTUJWVIp*SUJ}rtL�SUDYp*OIa¶F_L�p5OID�p9OI^�ZKDYr�ZKDYaIH`p · Y}TUp`TU�IS�DYp*pKaIH
SxLt�q2Wa�HKDC¸�{Rm \ KGD3Z�FIH`JWFIH`DYpVc rEDILWQfaIDÐFISUL�VQ{ @ �_V O�D H`DYpKF�DYr3ZMD�HNSUL O�TUp`ZML�VIr�D T�VfZKDYH ]�FISUL�VIp9OQP�aIVID
rED_LW4l��HKD�OIJWVIV�^YDWKGV�JWaIpXLLYWJWVIp®OI^�rYT�OI^�OQPRT34NF�JWp`DYHlaIV OI^�FISxL�r�D54XDYV[Z®OQP�DYVIp`D54l��SUD�OID�pKD�pXF�SxL�VIp�{
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xuJWaIp6LLYWJ�VIp6OIJWVIr?4NJ}OIT3�I^ÐSUD FIHKJW2WHMLW484XD OQPRL�S�TG2WVIDF4ND�V[ZLK�LT�_V OQP�a�ZKTUSUT�pKD�HNaIV p`DYaIS�F_L�HMLT4V73ZMHKD
F�JWaIH&SxL6F�JWpKT�ZMT�JWV�DYV wCOQP�aIVIDXrED_LW45�IHKDVcCO�^YHKT~YWD�{f1cL��q2Wa�HKDN¸�{Îm�4XJWV[ZMHKD9S�DYp&HK^�pKT�OIaIDYS�p&JW��ZMD�VfaIp
L�F�HN7YpXHKD�F_L�HKLW4N^3ZMH`TUpMLoZMTUJ�V¶D�Z�L�SUT32WVID54XDYV[ZY{d1EDYpXrYJWH`HKD�r�ZMT�JWVIpXJW��ZKDYVfaIDYpNpKJWV[ZNOQP�DYV Y}TUHKJ�V } ` Kw¸ D3Z
}0484 F�JWa�H eB9 ` }6KdeB9 ` ÍÐD�Z8e 9 ` ¸ÑHKD�pKF�DYr�ZKT3Y�D54XDYV[Zt{ 1ED M L�T�ZlOID04XJ]ÙWD�VIVIDYH DfaIT�Z9rYJ�HKHKD�r�ZKTUJWVIp
OIT~I\^�HKD�VfZKDYpFKGrYJ64XF_L�ZKTU�IS�DYp c�¸ 484 FIH 7Yp5KGF�DYH 4ND3Z®OID6F�DYVIp`DYH8Q}a�DCSULÑFIHK^�rYT�pKTUJ�V¶JW��ZMD�VfaID�pKaIH®SxL
F�JWpKT�ZMT�JWV6OIDYp7rED_LT4l�IHKD�p{c9OI^�HKT~YWD&DYp�ZLK«SjclD�VIrYJWH`DWK_T�V M ^YH`TUDYa�HKD&L�a 4NT�SUS�TG487�ZMH`D�{
x	J�ZKJWVIpBQfaID®SxL¯H`DYF_L�HMLW4X^�ZKHKTUpKL�ZMT�JWVtQfaID®VIJWa�p�LLY�JWVIp&TUV[ZMH`JjO�aIT�ZKDlTUr�TGL¯^�ZK^XajZMTUS�TUp`^YDlF_L�HsSxL¯pKa�T�ZMD
F�JWaIH9aIV 2WHKL�VIOÖVIJ645�IHKD6OID�OI^3ZMD�r�ZMD�aIHKpFKwF�JWa�H9SUDYp QfaIDYS�pXSULÑOITUp�Z�L�V�rYD6TUV[ZKDYH^]ãFISxL�VIplDYp�Z®ZMHN7�p®�ITUD�V
r�JWVIVfaID�{T<ÐL�SG2WH`^qZMJWajZLKtT�S M L�a�ZEZKJWa�O`JWa�HKpEpYPRL�p`pKaIH`DYH$L�a&FIHK^YL�SxL���SUDdQfaIDwSUD�pErYJWH`HKD�r�ZMT�JWVIpEJW�jZMDYVfaID�p$F�JWaIH
OIT~I\^�HKD�VfZKpGFISxL�VIpGOQP�aIV®OI^�ZKDYr�ZKDYaIHwp`JWV[Z�H`DYSUL�ZMT~YWD54XDYV[ZGF�HKJ}rEDIDYpFK[D�Z QfaQP�DYS�SUDYpGV�D�F�D�aZYWD�VfZ�pYP�DJgjFIS�TGQfaID�H
QfaID&F_L�H7OID�p7TUHKH`^52Wa�SxL�H`T�ZM^�p�SUJ}rtL�SUDYp�{

�7�65��§� ! C0�ED��	�c� �E��� ���?>���� "
�cL������XD*FIHKJ}rY^�OIaIHKD5LND�VIpKaIT�ZMD�^�ZM^5L�FIFIS�T��faI^�D�F�JWaIHuS~PRL�SUT��WVID��ND�VfZ7O�DYp ��� �"! DYVÑp`D5pKD�H$#�L�V[Z½O�D
S�PÎL�S�T��WV�D��XDYV[ZwJW��ZKDYVfa�F�JWaIH�SUD�p � T�rYH`J%�ND��[L�p�D�Z�SUD�p�r'&_L(�l�IHKD�p*)*OI^YH`T�#WD�{,+�J-���XD7F�JWa�H�S�DYp � TUr�HKJ(.
�XD��[L�p ! SUD®FIH`J%�WHML(���XD®OQPÎL�SUT���VID��XDYV[Z�L/�XJWV[ZMH`^��faID�SxL�OITUp�Z�L�VIr�DND�V[ZMHKDNSUD�p�OIJ�aI�ISUD3ZMp�OID ��� �
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-0.1 -0.05 0 0.05 0.1-0.2

-0.1

0

0.1

0.2

) [rad]uθtan(

<d
u

> 
[m

m
] MM01V

-0.1 -0.05 0 0.05 0.1-0.2

-0.1

0

0.1

0.2

) [rad]uθtan(

<d
u

> 
[m

m
] MM01U

-0.1 -0.05 0 0.05 0.1-0.2

-0.1

0

0.1

0.2

) [rad]uθtan(

<d
u

> 
[m

m
] MM01X

-0.1 -0.05 0 0.05 0.1-0.2

-0.1

0

0.1

0.2

) [rad]uθtan(

<d
u

> 
[m

m
] MM01Y

-0.1 -0.05 0 0.05 0.1
-0.2

-0.1

0

0.1

0.2

) [rad]uθtan(

<d
u

> 
[m

m
] MM02V

-0.1 -0.05 0 0.05 0.1
-0.2

-0.1

0

0.1

0.2

) [rad]uθtan(

<d
u

> 
[m

m
] MM02U

-0.1 -0.05 0 0.05 0.1
-0.2

-0.1

0

0.1

0.2

) [rad]uθtan(

<d
u

> 
[m

m
] MM02X

-0.1 -0.05 0 0.05 0.1
-0.2

-0.1

0

0.1

0.2

) [rad]uθtan(

<d
u

> 
[m

m
] MM02Y

-0.1 -0.05 0 0.05 0.1
-0.2

-0.1

0

0.1

0.2

) [rad]uθtan(

<d
u

> 
[m

m
] MM03V

-0.1 -0.05 0 0.05 0.1
-0.2

-0.1

0

0.1

0.2

) [rad]uθtan(

<d
u

> 
[m

m
] MM03U

-0.1 -0.05 0 0.05 0.1
-0.2

-0.1

0

0.1

0.2

) [rad]uθtan(

<d
u

> 
[m

m
] MM03X

-0.1 -0.05 0 0.05 0.1
-0.2

-0.1

0

0.1

0.2

) [rad]uθtan(

<d
u

> 
[m

m
] MM03Y
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L #�L�T�Z�^3ZM^½p`JWaIp .�DYp�ZMT��N^�D½OID½ZMH`JWTUp )	�fa_L�ZKHKD �XTUSUS�T�����ZKHKDYp ! )5rYL�aIpKDsO\PRaIV�DsDYHKH`DYaIH�OIL�VIp�S�PRT��NFIS�^��XDYV�.
Z�L�ZKTUJWV®OID7r�DYp�OITUp�Z�L�VIr�DYp�O_L�VIp�SUD�
Ir'&ITUD�H�O�D �W^�J%�X^�ZMH`TUD�{ �cL*OIT�p`ZML�VIrYD7D�VfZKHKDuSUD�p�F�SxL�VIpu· Z �3ZMD .ã� ��r'&ID��
OQP�aIV �����ND�OIJ�aI�ISUD3ZwLs^��[L�SUD��XDYV[ZG^3ZM^�p`JWaIp .ãDYp�ZMT��X^YD ! SxL½F�JWp`T�ZMT�JWV �XJ]ÙWDYV�VID7OQPRa�V�$ ��� VQPR^3Z�L�V[ZwF_L�p !rYJWV[ZKHML�T�HKD��XDYV[Z*L�a�� � TUr�HKJ%�XD��WL�p ! L�a �NT�SUTUD�aÑOID®S~P�DYp`F_L�r�DXO�D9rYJWV #WD�HKp`TUJWVQ{ � V D���D�Z ! r�DYS�aIT .ãrYTqD�p`Z
TUr�TQpK^�F_L�HK^&D�VCF�SUaIp`TUDYa�HKp�^�ZML-�WD�p ! D�Z7p`TEaIVID&F_L�H�ZMT�rYaIS�D�TUJ�VITUp`D½O_L�VIp7aIV�^3Z�L-�WDsZKHKJWF6FIH`Jjr'&�D*O�a FISUL�V
OID&FITUp�ZMD�p ! S~PRL #�L�SxL�V�r'&IDsDYp�ZuZKHKJWF��§L�T��ISUD�D�ZuSxLlF_L�H`ZMT�rYaIS�DsVQP�DYp`ZuF_L�puO�^�ZMD�r�ZK^YD�{
�ED�Z�L��ISUDYL�a�¸�{ÎÍNTUV�OIT��faID �faID ! r�J%���ND*F�J�aIH�S�DYp � TUrYH`J%�XD��[L�p ! OIDYpsOI^�pML�S�T��WV�D��XDYV[ZMp	OID	�faID�S��faIDYp
�NT�SUS�T�����ZMH`DYpGJWV[Z�^�ZM^sJ��IpKD�H$#W^�p ! D3Z*�faQP�TUSUp�pKJWV[Z7p�Z�L��IS�DYp�O_L�VIp�S�D	ZMD��NF�pY{I|uVID½D�HKHKD�aIH�FIS�aIp*�WH`JWpKp`T���HKD
L*r�DYF�DYVIOIL�V[Z�^�ZK^ �XTUp`DuD�V�^ #jT�OIDYV�rYD�p`aIH�SxL&F�JWp`T�ZKTUJWV9OIaNOI^�ZKDYr3ZMDYa�H � � �����,! DYH`HKDYa�H �faIT�L*F�a ��ZKHKD
rYJWV�
_H��X^YD	F_L�H�aIV6L�S�T��WVID��ND�V[ZwTUVIOI^�F�D�VIO_L�V[Z�OIa¯OI^3ZMDYr3ZMD�aIH�pKa�H�SUD��faIDYS�DYp�Z�
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-0.02 0 0.02
-0.3

-0.2

-0.1

0

0.1

0.2

0.3

) [rad]uθtan(

<d
u

> 
[m

m
]

DC01Y1

-0.02 0 0.02
-0.3

-0.2

-0.1

0

0.1

0.2

0.3

) [rad]uθtan(

<d
u

> 
[m

m
]

DC01Y2

-0.02 0 0.02
-0.3

-0.2

-0.1

0

0.1

0.2

0.3

) [rad]uθtan(

<d
u

> 
[m

m
]

DC01X1

-0.02 0 0.02
-0.3

-0.2

-0.1

0

0.1

0.2

0.3

) [rad]uθtan(

<d
u

> 
[m

m
]

DC01X2

-0.02 0 0.02
-0.3

-0.2

-0.1

0

0.1

0.2

0.3

) [rad]uθtan(

<d
u

> 
[m

m
]

DC01U1

-0.02 0 0.02
-0.3

-0.2

-0.1

0

0.1

0.2

0.3

) [rad]uθtan(

<d
u

> 
[m

m
]

DC01U2

-0.02 0 0.02
-0.3

-0.2

-0.1

0

0.1

0.2

0.3

) [rad]uθtan(

<d
u

> 
[m

m
]

DC01V1

-0.02 0 0.02
-0.3

-0.2

-0.1

0

0.1

0.2

0.3

) [rad]uθtan(

<d
u

> 
[m

m
]

DC01V2
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�7�65���� ! C0�ED��	�c� �E��� ���?> 7 �u� 9��?>¶� �\�j�E���j� � 9:>
�EDYp�L�a�ZKHKDYpuOI^3ZMDYr3ZMD�aIHKp½O�aÐpKF�DYr3ZMH`J%� �3ZMH`D�JWV[Z�FIaÑL�T�VIpKT �3ZMH`D5FIH`J%�WHKD�pKp`T�#WD��ND�V[ZsL��`JWajZM^Yp )NSUL9FIHKJ(.
r�^YOIaIH`D&OQPÎL�SUT���VID��XDYV[Z ! SUD�p�rYJWH`HKD�r�ZMT�JWVIp�JW�jZMDYVfaID�p7pKaIH�S�DYaIH�F�JWp`T�ZMT�JWV¯D�V
	®^�ZML�V[Z �W^YV�^YHML�SUD��XDYV[Z�O�D
�faID�S��faIDYp �XTUSUS�T�����ZKHKDYp�{ 
�SEL������XD½^3ZM^&F�J�pKpKT��ISUDsO\PÎL�S�T��WV�DYH�S�DYp7OI^�ZKDYr3ZMDYa�HKpupKT�ZKaI^Yp7D�VÐL-�XJWV[Z7OID&SxL
r�TU�IS�D½DYV�a�ZKTUSUT�pML�V[Z�SUD�p�ZMHML��`DYr�ZKJWTUH`DYp�OID�p �laIJWV�p�TUVIr�TUOID�VfZKp ! ZKHML��`D�r�ZKJWTUH`DYp �faITQp`JWV[Z7F�JWa�H`Z�L�VfZ )5ZKH ��p
F�D�ZKT�ZuL�V,��SUD ! D�Z	OIJWVIrsZMH �YpuF�D�a p`DYVIp`TU�IS�DYp )XO�DYpuOI^YpKL�SUT��WVID��XDYV[ZKpuD�V�	j{�
uJWaIp	L #WJWVIp	L�T�VIpKT �XTUp�D�V
^ #jT�OIDYV�rYD5a�VID�D�HKH`DYaIH �WHKJ�pKpKT �YH`D�p`aIH	SUL9F�JWp`T�ZKTUJWV�OIa OI^�ZKDYr�ZKDYaIH $�
 � Í ! F�JWaIHuSUD��faIDYScSUD&FIH`J%�WHKL-���XD
OQPRL�S�T��WVID��ND�V[Z5VIJ�aIp9LÐT�VIOIT��faI^NaIV¡OI^�pML�S�T��WV�D��XDYV[ZlOID � r�� " �EDYp 
 �WaIH`DYp9¸�{ � D3Z®¸�{ji �NJ�VfZKHKD�VfZ
S�PRD �\D3Z®OID r�D�HK^tL�SUT���VID��XDYV[Z®pKa�HXS�DYp®HK^�pKT�OIaIDYS�pY{ 
�S�p�PRD�p`Z�L #�^YH`^ F_L�HXSUL�pKaIT�ZMD �faID SULÑF�J�pKT�ZKTUJWV¶O�D
$�
 � Í5L #�L�T�Z�^�ZM^�rYJWH`HKDYr3ZMD��ND�VfZ*�ND�pKaIH`^YD½F_L�H�SUD�p �W^�J%����ZMH`DYp ! �NL�TUp �NL�S«T��XFISU^��ND�VfZK^YDuO_L�VIp�SUDuFIHKJ(.
�WHKL-���ND½O�D*H`DYr�JWVIp`ZKHKaIr3ZMT�JWVQ{
$jT��WVIL�SUJWV�pGF�JWa�HwZKDYH$�NT�VIDYH �faID7ZMJWaIp�SUD�pwOI^�ZKDYr�ZKDYaIH`p�VQP�JWV[Z�F_L�p�FIa �3ZMHKDuTUV�rYSUa�p�OIL�VIp�SxLsFIHKJ}rY^�OIaIH`D
OQPRL�S�T��WVID��ND�V[Z(DYV�	�{��ØJWa�Z(OQPÎL���JWH`O ! S�DYp(OI^3ZMD�r�ZMD�aIHKp�pKT�ZMaI^�pwL�a�.ãOIDYS�)�OIDYp���� � '½^�ZML�V[Z(ZMH �Ypw^YS�JWT���VI^Yp
OID*SxL9r�TU�IS�D ! S�DYp�ZMHKL��`DYr3ZMJWT�HKDYp �faITEÙ�F_L�H #}TUDYV�VIDYV[Z	VID&pKJWV[Z	F_L�p7pKa��XpKL-���XDYV[Z	TUVIr�SUT�VI^YD�p�F�JWa�H �3ZMH`D
p`DYVIp`TU�IS�DYp )�O�DYp½OI^�pML�S�T��WV�D��XDYV[ZMp½D�V�	�{ 
�SØVQP�DYp�Z&OIJWVIr�F_L�p½F�JWpKp`TU�IS�D ! D�ZsFIL�p�a�ZKTUS�D ! OIDlS�DYp½T�VIrYS�aIHKD
O_L�VIplSxL FIHKJ}rY^�OIaIHKD�{ "$L�H9L�T�SUSUD�aIHKp ! )ÐrtL�a�pKD6OID¯SUL p`T��XTUSUT�ZMaIO�DXD�V[ZMHKD�aIV¶OI^YpKL�SUT��WVID��ND�VfZ5DYV�	ÑD3Z
aIV �NL�a #�L�T�p�L��`aIp�ZMD��XDYV[Z7OIa�F_L�puO�DYp�OI^3ZMDYr3ZMD�aIHKp ! T�S\VQP�DYp�ZuF_L�p�F�JWpKp`TU�IS�D½OQPRL�SUT��WVIDYH�DYV�	9SUDYp�F�SxL�VIp
FIH`^Yp`DYV[Z�L�V[ZwOID�p(TUH`HK^��WaISxL�HKT�ZK^YpES�JjrYL�SUD�pØZKHKJWF�T��XF�JWH�Z�L�V[ZKDYp ! T�HKHK^��WaISUL�HKT�ZM^YpcT�SUSUa�p`ZMH`^YD�p 
 ��aIHKD�¸�{ nj{-+�P�DYp�Z
VIJ�Z�L-���ND�V[Z7SUD&rtL�puOID�p	OI^3ZMD�r�ZMD�aIHKp $}ZMHKL�� ! F�JWaIH7S�DYp��faID�SUpuOIDYp �XDYpKa�HKDYpuOID*rYD�p	T�HKHK^��WaISUL�HKT�ZM^Yp�J�VfZ
^3ZM^*HK^tL�SUTUp`^YD�p	F_L�H	HKL]Ù�JWVIp � ! L�
_V OQP �3ZMH`D5FIH`TUpKD�p	D�VÑrYJ-�NF�ZKD&O_L�VIp	SUD&FIHKJ-�WHML-���XDsOID5H`DYrYJ�VIp`ZKHKaIr .
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-0.02 0 0.02
-0.3

-0.2

-0.1

0

0.1

0.2

0.3

) [rad]uθtan(

<d
u

> 
[m

m
]

DC01Y1

-0.02 0 0.02
-0.3

-0.2

-0.1

0

0.1

0.2

0.3

) [rad]uθtan(

<d
u

> 
[m

m
]

DC01Y2

-0.02 0 0.02
-0.3

-0.2

-0.1

0

0.1

0.2

0.3

) [rad]uθtan(

<d
u

> 
[m

m
]

DC01X1

-0.02 0 0.02
-0.3

-0.2

-0.1

0

0.1

0.2

0.3

) [rad]uθtan(

<d
u

> 
[m

m
]

DC01X2

-0.02 0 0.02
-0.3

-0.2

-0.1

0

0.1

0.2

0.3

) [rad]uθtan(

<d
u

> 
[m

m
]

DC01U1

-0.02 0 0.02
-0.3

-0.2

-0.1

0

0.1

0.2

0.3

) [rad]uθtan(

<d
u

> 
[m

m
]

DC01U2

-0.02 0 0.02
-0.3

-0.2

-0.1

0

0.1

0.2

0.3

) [rad]uθtan(

<d
u

> 
[m

m
]

DC01V1

-0.02 0 0.02
-0.3

-0.2

-0.1

0

0.1

0.2

0.3

) [rad]uθtan(

<d
u

> 
[m

m
]

DC01V2
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ZMT�JWVQ{ +�DYp�rYJ�HKHKD�r�ZKTUJWVIp�VQPR^3Z�L�T�DYV[Z �NL�S�&�DYaIH`DYaIp`D��XDYV[Z�F_L�p�DYVIr�JWHKD½J�F�^�HML�ZKTUJWVIV�DYSUS�DYp�L�a �XJ%�ND�V[Z�JWÏ
rYD3ZKZMD&^3ZMaIOID�L9^�ZK^ �XDYV�^YD�{

����� @:1�23%�4�+7) +7498×+74 � '��l+ � ����'�) � ) '&%54���8c2�� �6+

�cLXOID�a��jT����ND&^�ZML�F�D*r�JWVIp`TUp`ZKD )XH`^tL�S�TUpKD�H�aIV L�SUT��WVID��XDYV[Z�D�VÐFIH`^Yp`DYVIr�D5OID�p	r'&_L(�NFIp �NL-�WVI^3ZMT��}a�DYp
OIDYp7OID�a��CL�T���L�VfZKp�OIT�F�J�SxL�T�HKDYp�$ � & D�Z�$ � Í ! D�VCFIL�H`ZML�V[Z7OIDsS~PRL�SUT��WVID��ND�VfZ�pML�VIp7r'&_L-�XFCF�HK^Yp`DYV[ZM^
O_L�VIp�SUL�p`DYr�ZKTUJWV6F�HK^Yr�^YOID�V[ZMD�{ +�J%���XD�VIJWa�p�S~PRL #WJWVIp�O�T�Z ! TUS�VIJWa�p��§L�a�Z�ZKJWa�Z�O\PÎL���JWH`O�L�SUT��WVIDYH�DYV 	
$ � & D3Z $ � Í�F_L�H�HML�F�F�JWH�Z�L�a¯HKD�p`ZMD	OIa¯p`F�D�r�ZMH`J%����ZMH`D�{ � V¯D���D�Z ! OIa �§L�T�Z�OID�S�PRa�VIT � JWH$�NT�ZM^�O�D�SUD�aIH
r'&_L-�XF OIL�VIp7SUD�p�OITUH`DYr�ZKTUJWV�p KÑD�Z M ! S�DYaIH�F�JWpKT�ZMT�JWV¯ZMHKL�VIp$#�DYH`pKDlL9F�DYaCOQP�T��XF�JWH�Z�L�V�rYD�{
�7���7��� ! C��EDw���c� �E��� ���?> 7w�`�<7w���=>Ö�������1C�7w� 9I�?>
� �����~�o�3� ! aIV¶OI^�pML�S�T��WVID��ND�V[ZlDYV 	�OQP�aIVÖL�T���L�V[Z5FIHKJ}OIaIT�ZlaIVID6r�JWHKH`^YSUL�ZMT�JWV/D�VfZKHKD6S�DYplH`^YpKT�OIaID�SUpOQP�aIV OI^�ZKDYr�ZKDYaIH*pKT�ZMaI^5DYV£L #�L�S$OID®rYD3Z*L�T��NL�V[Z½D3Z&SxL¯OIT��\^�HKDYV�rYD9OID�p�L�V,�WSUD�p½OID9SUL�ZMHML��`DYr�ZKJWTUH`DlDYV
L #�L�SQD�ZuDYV L-�XJWV[Z7OID&S~PRL�T��NL�V[Z½±

² ©
	 Ç ,0f*gGÈ*Q »*��»0CF Êqµ ,0f*gGÈJQ »0ª���
Y¼F Ê0Ë ·§¸�{ & ¸��
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uJWaIp	L #�JWVIpuOQPRL�TUS�SUDYa�HKp #�^YHKT�
_^�L #�DYr�aIVID*pKT��5aISxL�ZKTUJWV � JWV[ZMD	+�L�HKS�J �}a\PRaIV OI^YF�SxL�r�D��XDYV[Z�O�D $ � &
OID & r�� p`DYS�JWV S�PÎL �jD
	/VQPRL/L�a�rYaIVID TUV�
IaIDYVIr�DÐp`aIH�S�DYpXOITUp�ZMHKT��Ia�ZKTUJWVIp®OID HK^�pKTUO�aIDYS�p ! VITupKaIHNSUDYp
r�JWHKH`DYr�ZKTUJWV�p½L�FIF�JWH�ZM^YD�p�F_L�H�SUD�FIHKJ-�WHML-���XD*O\PÎL�S�T��WV�D��XDYV[Z )�SxLXF�JWp`T�ZKTUJWVCOIDYp	OI^�ZKDYr3ZMDYa�HKpsDYV L #�L�S
· JWa DYV L(�NJWV[Z �3{ 
	JWaIp¯L #�JWVIp6OIJ�VIr ! O_L�VIp¯a�V FIHKD��NT�DYHNZKD��XFIp ! a�ZMT�SUT�pK^�SxL/p`T��la�SxL�ZKTUJWV L�
_V O�D
OI^ #WD�SUJWFIF�DYH�a�VID½FIH`Jjr�^YOIaIH`DsF�D�H��XD�Z`Z�L�V[Z�O\P �3ZMHKDsp`DYVIp`TU�IS�D )5aIV�OI^�pML�S�T��WV�D��XDYV[Z�OID�S~PRL�T��NL�V[Z ! L #WD�r
aIV�D�FIHK^�rYTUp`TUJWV OQP�DYV #}TUH`JWV & ���C{*�cL¡FIH`Jjr�^YOIa�HKD �faID VIJWaIp�L #WJ�VIp�
_V_L�S�D��XDYV[Z6HKD3ZMD�V}a�D D�p`ZCSxL
p`aIT�#�L�V[ZMD9±�JWV�a�ZMT�SUTUp`D�S�DYp�OI^3ZMDYr3ZMD�aIHKpuOID&F_L�H�Z7D�Z7OQPRL�a�ZKHKDsOID $ � & · � �"! � + !���� ��� & . � ' ! "%$ ��&
D3Z "�� ��& � ! ��L�T�p�JWV H`D�ZKTUHKDÐOIDÑSxL£FIHKJ}rY^�OIaIHKD OQPRL��`aIp�ZMD��ND�VfZ�O�DYp6F_L�HKL-����ZMH`DYp¯O�DYp6ZMHKL��`DYr3ZMJWT�HKDYp
S�DYp6OI^3ZMDYr3ZMD�aIHKp pKT�ZKaI^Yp �`aIp�ZMD DYV�L #�L�SsOID $ � & · � + � Í . � ¸ ! ��� � � & . � ¸��3{��½V HK^YL�SUT�pKD L�S�JWHKp�aIV
L�S�T��WV�D��XDYV[Z½OIDlZKJWaIpsS�DYp½OI^3ZMD�r�ZMD�aIHKp*a�ZKTUSUT�pK^�p ! DYV ^�ZKaIOITxL�VfZ&S�DYp½r�JWHKH`DYr3ZMTUJ�VIpsJW��ZKDYVfaIDYp&F�JWaIH½r�DYa��
H`D�ZMT�HK^�p½OID9S~PRL��`aIp�ZMD��ND�VfZY{ $jT(S�PÎL�T��NL�V[Z�D�p`Z&F_L�H �§L�T�ZKD��XDYV[ZsL�SUT���VI^ ! SxL¯p`T��laISUL�ZMT�JWVCTUVIOIT��faID �faID®rYD�p
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OQP�DYV #}TUH`JWV . � ��� {���
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�NL�TUp�DYV �XJ}OIT 
«L�VfZ�SxL*F�J�pKT�ZKTUJWVNOID½S�PÎL�T���L�VfZ�OIDsà � ��� O_L�V�p�SUD�F�HKJ%�WHKL-���ND7OID½H`DYr�JWVIp`ZKHKaIr3ZMT�JWV
OIDlZKHML��`D�r�ZKJWTUH`DYpY{ +�D3ZKZKD � J�TUp ! SUD�psrYJWH`HKDYr3ZMT�JWVIpsJW��ZKDYVfaID�p*p`D®pKJWV[Z*HK^ #W^YS�^YD�p �3ZMH`DXr�J%�XF_L�ZMT��ISUD�p½L #WD�r
Ü�^YHKJ ! r�JWV 
_H$��L�V[Z�SUDYp�HK^�pKaIS�Z�L�ZKp�OID	SxL�p`T��la�SxL�ZKTUJWV " 
uJWaIp�L #�JWVIp�L�a�pKpKT�#W^�HKT 
I^ �faID½rYD�p�rYJ�HKHKD�r�ZKTUJWVIp
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+�D½HK^�pKaIS�Z�L�Z�F�D�a�Z�FIL�HML ��ZMH`D�pKa�HKFIH`DYV_L�V[Z ! rtL�H�TUS�DYp�Z�DYV�OI^YpKL�rYr�JWHKO�OID � {*'���� L #WD�rsSxL��XDYp`aIHKD�OIDYp
�W^YJ-� �3ZMHKD�p�� ! rYDYV�pK^YD���ZKHKDsZMH �YpuFIHK^�rYTUp`D�{ � L�TUp7TUS,�§L�a�Z	L�aIpKp`TEZMDYV�TUH�rYJ-�NF�ZKD&OID&S~PRL��`aIp`ZKD��XDYV[ZuOID*SxL
rtL�H�ZMDlO�Dlr'&_L-�XF�F_L�H½HKL�FIF�JWH`Z )¯SxLXF�JWp`T�ZKTUJWV HK^YD�SUS�D5OID9S�PÎL�T���L�VfZ ! L��`aIp�ZMD��XDYV[Z&OIJ�VfZ½SxLNF�HK^Yr�TUp`TUJWV
DYp�Z �`aIp�ZMD��XDYV[Z�OID�S�PRJ�HKOIH`DXO�D �faIDYS��faIDYp��NT�SUSUT�� �3ZMH`DYplk '�i�n�{ 
	J�ZKJWVIp*DYV 
IV �faQPÎL #�L�V[Zlr�D�Z`ZMD�^3ZMaIO�D !
SxL ��L�pKpKD*OID�p�����HKD�rYJWV�p`ZMH`aIT�ZKD5L #�DYrlS�PÎL�T���L�VfZ�$ � & ^3Z�L�T�Z	S�^��)��HKD��ND�VfZ	OI^�rtL�S�^YD5FIL�H	HKL�FIF�JWH`Z )XSxL
��L�pKpKD�L�ZKZKDYVIOIa�D�{ +�D�OI^YrYL�SxL-��D�rYJ�HKHKD�pKF�JWVIO_L�T�Z )	aIVID�pKa�HKDYp�ZMT���L�ZKTUJWV*OID�S�PRT��NF�aISUp`TUJWV��XJ
Ù�DYVIV�D�OIDYp
F_L�H�ZMTUr�aISUD�p½OID � {ji��¯{ 
	J�ZMHKD5HK^Yp`aIS�ZML�Z ! �}a�TGrYJWVIO�aIT�Z�)6aIV�D9OIT��XTUVfa�ZKTUJWVÑO�D9S~P�T��XFIaISUp`TUJWVCOID � {Rm�� !
D �jFIS�T��faID&SxL �fa_L�p`T .~ZMJ�ZML�SUT�ZM^�O�D*r�D&OI^YrYL�SxL-��D�{
� V/a�ZKTUSUT�pML�V[ZsSUL6F�JWp`T�ZKTUJWV�OID $ � &%! VIJWaIp*L #WJWV�p5DYV�pKaIT�ZMD®^�ZKaIOITU^®aIV£F�J�pKpKT��ISUD9O�^YpML�SUT���VID��XDYV[Z&OID
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OI^YpKL�SUT��WVID��ND�VfZl±\JWV�a�ZKTUS�TUpKD�TUr�TqSUD�p½OI^3ZMDYr3ZMD�aIHKp � �"! � + ! "%$ ! "�� D�Z ��� � ! �NL�TUp	JWV�HKD3ZMTUH`DlOID
S~PRL��`aIp�ZMD��XDYV[Z7OID�p�F_L�HKL-� �3ZMH`DYp�OID�p�ZMHML��`DYr�ZKJWTUH`DYp�S�DYp�O�^�ZMD�r�ZKDYaIH`p	p`T�ZMa�^Yp�DYV�L #�L�SQO�D $ � Í ! OIDspKJWH�ZMD
�faID½S~P�T��XFIaIS�pKT�JWV9OIDYp�ZMHKL��`DYr3ZMJWT�HKDYp�VQP�DYp`Z�rtL�S�rYaIS�^YD �faQPÎL #�DYr $ � & { �cL�p`T��la�SxL�ZKTUJWV®TUV�OIT��faID �faID½pKD�aIS
aIV OI^YpKL�SUT��WVID��XDYV[Z&OID $ � Í�D�VfZKHML �UVID®OIDYp*rYJ�HKHKD�r�ZKTUJWVIpsp`aIH*SxL¯F�JWpKT�ZMTUJ�V�DYV 	 OID�p�OI^3ZMD�r�ZMD�aIHKp*DYV
L #�L�S ! r�J%���NDNFIHK^�rY^YO�D����ND�VfZY{ �½L�V�pXSULÐrYJ�V 
 �WaIHKL�ZMT�JWV¶HK^�DYS�SUD ! L�aIr�aIVID�rYJ�HKHKD�r�ZKTUJWV¶p`T��WVIT�
_rtLoZMT�#�D
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· rYJ%���NDwS�DYp � � � � ! ��TxL�T�pML�V[ZØSxL7F�J�pKT�ZKTUJWV �XDYpKa�HK^YD�OID�FISUaIp`TUD�aIHKpØrYD�VfZML�TUV�DYp(OID �XTUrYH`JWVIp�{ � V�rYD �faIT
r�JWVIrYD�HKVIDwS�PÎL�S�T��WV�D��XDYV[Z\D�V 	 ! VIJ�ZKHKDG^�ZKaIOID�L �NJ�VfZKHK^ �faIDwS�DYpEr'&_L-�XFIp �NL-�WVI^3ZMT��}a�DYpEVID �XJjO�T 
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