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½����p¤���¥@�3¦y�p���,��¤ß�,��� ÿx·r�3¤3�' R©�ªU¬�¤3¦y�p���p���' ���ªU¨v·r�3� � �°��·�ª�¤3� � ª � ¬��p���pª¿��©�ª�¢{½�·��R©���«�sªR� � ª � ���E¤3�_¢U�p¤�½��s©U�°¤��' ��pª ÿ�·���¤3�' R©�ª�¬r¤3¯p�sª¿�°�3©U�«¤/¨ �©U�/² �©�ª�¤ß�°�����' �����ª¿�°�p������¬��pª�¯�pª¿�°¤ß� � ª�¢U�pª�±%½��p��»(�s���°�s�¸¢��p¤	� �p���p���' ��p¤s¡%���p���3ª�
���·r¨m±¾½��pª�¬r�p�N¡6¢ � ª��d�«���' � ��s�3¯�������' .¢ � ¨'�©��s¡d¢ �r£ �p�%¢������ªU¨v� � ¤��°��©��¿�°©��)¯p©����#�s��¨'�©�¬r©�ª�¬�¬��s¤��3�p���®�)©Uª�¢	¬��p¬r�pª)�©�¦y�p�%¢��p�ÿ � �' E¦y�p���p���' ���ªU¨v·��3� � �3����¢������#�s� � ª¿���a·����3©�ª�¬�¨'�©���¢����0½�©����' U¨��©� ���©�ª�¬�¢��s�,¥@�3¦y�p����©�¦H�s�3ª�·r�«���pª8  � �p±ÿx� � ª�¯��E�' �� � �� �·r¨v�s�0¢ � ªU�r�"���'  ªU���' ¿� ªR©��0¨��©��0¢������r·r���y�s�3�pª¿�°��� ���°���p©�©�ªU¬1¢U�����¤3�p�\½�������·�� � �3¦y�p���p¡d¤�·�ª�¢��s�3ª�¬ � ª�¯,¦y�p¤�·�ª�¢��s�3¤ � ©��' /¨��©��a¢�����©�ª�¯���  �����¬��pª ¨ � �' ������' ��sª½���¤3�R©�¤�¤3��·�ª��pª ©�ª�¢��H�s�3¤q�·rª������' ��pª��¸�s¤����P�� �' ��b��ª�¢��pª §��s�3¬ � ªU¬��pª��sª ¨��©�ªU¨�� �  ��3�sª¢��p�! 6©�¤ � �«���pª � �3¦y�p���p±#"� �ª�� ¤��p��ªU�$��¢U�p�pª�©�ª�¢�¥,ª����p¬�©�ªU¬��pª��.�� �3��¢����p¤3� ¥@�3¦y�p���¤3���' U�p��ª����' ¿����ª8¢��s��ªE©Uªb§�·r�3�����p¬��sª�¢��sªbÿ�·���� �sªR�3¤�� � ª�¢��sª�±���' �¢ � ª��d�0¥,����% � ª�¢�� � � � �' �� � ª�©Uª�¢�& � ��ª��s�,²$·�¤ß�°�s�p¡y¢���� ¢�©����' ��� ������a�p�ß�3§�·r�����sª²¸·r�«���pª¿� � �3��¯p©´§r�p�3¤��' ����s¢��pªU�pª ¼#ª¿���	�©��ß¨v�pª ¤��p ��0¯s©��'�¸�s����ª�¬��pª1¢����p¤3�s��¥@�3¦y�p���
¦H�s��¬����°� � ¬��pª8  � ¦y�pª6±¼#��ª��p�(�E�3���y�pª�¢U��©�� ¢��s�)� ��¤3�'  �·+*����' ��sª��E�°©U¢����sªU¨ �·��3¢U�p�3©Uª�¬-, ©�¤ � ªR©�¤.�a�p���/§��s�3¢ � ª���r�$���' /�p¤p¡U¢ �r£ �����#�p��ª��E�3©�¢���©U�Ó��ª�¢��p� � ª�¬��s¤��3�3�p¦W�°�pª�� ���p�®�°��©�ªU¢0/À���s¨v��� � �3¤ �� �' 1������' 8�_�·�¬������' 2� � �p±
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G HJILKNMLO1IQPSRTKVU G
³�±®³ W=·r�°�®§ � �°��·rª1± ± ±.± ±.± ± ±.±¸± ±.± ±.± ± ±.± ±.± ±¸±.± ± ±.± ±.± ± ± ³
³�±YX �Z�¦H�s�3¦������'� ± ± ±.± ±.± ± ±.±¸± ±.± ±.± ± ±.± ±.± ±¸±.± ± ±.± ±.± ± ± [

\ ]�^S_a`TMbO�c�`dO1egfihN^SO1Ib`�RNKNU j
XW±®³ ¼���ªk�a�p��¤.�����s��¤�¯p�pª � �3��·ml�R�°©�¢��sª¿�,¤�©��' ¿�J�E�3©�¢����pªm��� � �°¯�± ±.± ±.± ± ±.± ±.± ±¸±.± ± ±.± ±.± ± ± n
XW±YX &��p���s§ � ª¿�°� ¼�ª¿�°�®�T�� �3�pª´± ± ±.±¸± ±.± ±.± ± ±.± ±.± ±¸±.± ± ±.± ±.± ± ± º
XW±po ��ªW¨v·��3� � �°��·�ª�¤�� � ª�¢U¤3�'  � ¨Ê� ±.±¸± ±.± ±.± ± ±.± ±.± ±¸±.± ± ±.± ±.± ± ± ³gq
XW± µ ¥@©U¨v¬ � ¦y�pªU¤��°�s����©�ª�¬ ±.± ± ±.±¸± ±.± ±.± ± ±.± ±.± ±¸±.± ± ±.± ±.± ± ± ³pµ

r sut_aegRTKVUaewvxKNewvyP{z G1j
| }~KThVvxMQPSewvxewegI�e�P{O1K�P \x�
µ�±®³ ²$·�ªU¤��°��©��¿�°��·�ª�¤��U�3·�¯s�p¤3¤���l

½����p�(¼�¦y�pª��sª_¢��s��&��~���q�� ¤��pª¿� � �°��·rª ±.± ± ±.± ±.± ±¸±.± ± ±.± ±.± ± ±�XE³
µU±�³�±®³ "�¦H�s�.*��� �' ��pª�¢ � �3¤ß�°�p����©�ªU¬ ± ±.± ± ±.± ±.± ±¸±.± ± ±.± ±.± ± ±�XE³
µU±�³�±YX 
��3·��y·�¤����°��·�ª � ����½ � ��¤��3�p����©�ª�¬ ± ± ±.± ±.± ±¸±.± ± ±.± ±.± ± ±�XSµ
µU±�³�±po �W�®�°© � �3��§r�¸½ � �3¤ß�°�p����©�ªU¬�±.± ±.± ± ±.± ±.± ±¸±.± ± ±.± ±.± ± ±(o�X

µ�±YX ��ª¿�3�p¬�� � �°��·�ª�¤��U�3·�¯s�p¤3¤���l&��p�� ��pªW¨v·���¬��,¢��p��
��q�� ¤��pª¿� � �°��·rª ±.± ±.± ± ±.± ±.± ±¸±.± ± ±.± ±.± ± ± µU³
µU±�XW±®³ ��ª=¢��p��»(���3�p� � �°©��À¦y�p¤��' ��3���p¦y�pª����#�p�ß¨ �  ��3�sª�±.± ± ±.± ±.± ± ± µU³
µU±�XW±YX ½��p�$�� Éy��Ä�Â ����ª¿�3�p¬�� � �°��·�ª�¤��U�3·�¯s� £ ± ±.± ±¸±.± ± ±.± ±.± ± ± µrµ
µU±�XW±po ½���¤��R©�¤3¤���·�ª=¢��p����ª¿�°�s¬�� � �°��·rª�¤�§r�p��¨ �  ��3�sª ±¸±.± ± ±.± ±.± ± ± µ��
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µ�±po �Z�¦H�s�3¦������'� �©�¦H�s��¢����$¥@�3�' ��®�°�p�¿�3©�� ±.± ± ±.± ±.± ±¸±.± ± ±.± ±.± ± ± µ�º
µ�± µ ²$·E·��y�p� � �°��§r��� ��¤�¤3�pªU¤3�s§r·���©W�°��·rª ± ±.± ± ±.± ±.± ±¸±.± ± ±.± ±.± ± ±�[�X
µ�±Y[  6©U¤ � ���«�sªU¨ � ¤�¤3©�ª�¬b±.± ± ±.±¸± ±.± ±.± ± ±.± ±.± ±¸±.± ± ±.± ±.± ± ±�[�[

  }~c¢¡TMLO1c¢O1K�PSIbO£^iRTKVU  ¤j
[W±®³ ¥!�{¦�§�¨ Ä�É�ÆÊË ± ±.± ±.± ± ±.±¸± ±.± ±.± ± ±.± ±.± ±¸±.± ± ±.± ±.± ± ±�[+n

[E±�³�±®³ ½�·E�p©����pª¿�'»(��¤��{± ±.±¸± ±.± ±.± ± ±.± ±.± ±¸±.± ± ±.± ±.± ± ±�[��
[E±�³�±YX ½�·E�p©����pª¿��XS�´·���¢�¤�±¸± ±.± ±.± ± ±.± ±.± ±¸±.± ± ±.± ±.± ± ±�[��
[E±�³�±po 
�¤3�s©�¢�·¿½�·E�p©����pª¿�3¤ ± ±.± ±.± ± ±.± ±.± ±¸±.± ± ±.± ±.± ± ±�[��

[W±YX © Ä�Å ¨ Ë ± ±.± ± ±.± ±.± ± ±.±¸± ±.± ±.± ± ±.± ±.± ±¸±.± ± ±.± ±.± ± ±�[dº
[E±�XW±®³ �E�3·��m/��p�3��¤ ±.± ± ±.±¸± ±.± ±.± ± ±.± ±.± ±¸±.± ± ±.± ±.± ± ±�[dº
[E±�XW±YX /��p�3�«»(��¤ß�,± ±.± ± ±.±¸± ±.± ±.± ± ±.± ±.± ±¸±.± ± ±.± ±.± ± ±�[d¹

[W±po ª Ä�ÅsÃ¬«rÆZÈ ¨ Â�Ä ª Ä�Â ±.± ±.± ± ±.±¸± ±.± ±.± ± ±.± ±.± ±¸±.± ± ±.± ±.± ± ±�[d¹
[W± µ  Å �¬x� Ë�ÈÊÆZÈ � Éa«rÂ Â�Ä ª Ä�Â ±.± ± ±.±¸± ±.± ±.± ± ±.± ±.± ±¸±.± ± ±.± ±.± ± ±(n�q
[W±Y[ Ë�ÈÊÆ § «rÆkÈ � Éa«rÂ Â�Ä ª Ä�Â ± ±.± ± ±.±¸± ±.± ±.± ± ±.± ±.± ±¸±.± ± ±.± ±.± ± ±(n�X
[W±pn ÈÊÉ�Æ�Ä¯®rÅ.«rÆkÈ � É ± ± ±.± ±.± ± ±.±¸± ±.± ±.± ± ±.± ±.± ±¸±.± ± ±.± ±.± ± ±(n�X
[W±Y� § ÆZÈÊÂáÈÊÆkÈNÄ'Ë ±.± ± ±.± ±.± ± ±.±¸± ±.± ±.± ± ±.± ±.± ±¸±.± ± ±.± ±.± ± ±(n�o

[E±��W±®³ Â�«SË�° ± ±.± ±.± ± ±.±¸± ±.± ±.± ± ±.± ±.± ±¸±.± ± ±.± ±.± ± ±(n�o
[E±��W±YX ± Ä.²WÄ�Å ±.± ±.± ± ±.±¸± ±.± ±.± ± ±.± ±.± ±¸±.± ± ±.± ±.± ± ±(n�o

[W± º 
�� � �¿�°��¤��' ��.¼#��ª�¤ � �°¯p�_�·�¬������' ��d�p�®�°�pª ±.± ± ±.± ±.± ±¸±.± ± ±.± ±.± ± ±(ndµ
j ³�ILew´#RNegegIb_�K j¤ 
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XW±®³ ��ª¿�3�p¬������p�ß�°�1¥,ª��a�pª�¢�©Uª�¬�¤�¨ � ������·E¢��p�������s�3©�ªU¬ml)��ªK�s��ª��s�k��ªW¨v·��3� � �°�½�·rª�¤3� � ª�¢�¤��'  � ¨Ê�P¡�¢���� � ©�¤b��ª�¢U��§E��¢�©U�p�����pª:©�ª�¢ ¬r��·�¦ � ���pª»&��p¬���·�ª��pª¦y�p¤ß�°�s R�p¡i�a�p��¢��pª0§r�p��¤3�' ����p¢��sª��¾��ªU¨v·���� � �3��·�ªU¤ � ¤�¤3��¤ß�°�sªR�3�pª2¿~À Â �{Á «iÂ�� ÉyÃ�Ä�Å°Ë � ÉEÁ�ÂmÃaÅ � Ã�Ä�Å°Ë � ÉEÁ�Â ¦¬�i¨� Å'Ä¬Ä�Ä�ÉUË�È � ÉxÅßÃ¬«SËqÄ�Æ�«SË'Ë�È�Ë�Æ¯«rÉ�Æ�Ç �p��ª1�
¬r�p¤3���°¯��P¡x¢����$��ª�¢��®§W��¢�©��s�����@©�ª�¢=¤3·�¯s� � ����� �p� � ª�¬��$�d·W·r�3¢���ª����s�3�pª6± ± ± ± ³r³

oU±®³ �$�3©Uª�¢�¤��3�3©��¿�3©��0¢��s¤È��ª�  � �®�°¤ � ¤3¤���¤��3�pª¿�°�sª�l&²$·�ªU¤��°��©��¿�°��·�ª�¤��U�3·�¯s�p¤3¤��¤ß�°�s�����sª"½�·��R©����pª¿�°� � ©U¨�¢��3�s�H§r�p�3¤��' ����s¢��pªU�pª�¼�¦y�pª��sª � ©U¨¾¢��s�¾� � �¤���¤\�s��ª��s¤\¨v�p¤ß�°�pª�&��w���P�� ¤3�sª¿� � �3��·�ª�¤�� �  U�«�sª�¤À¢ � �\©Uª�¢8�p�3¯s�p©�¬r�pª8¯p©��¤ � ���«�sª ����� ¢U�p��²$·�ª�¤3©U�«�sªR�3�pª � ªU¨v� � ¬r�b�s��ª��=»(��¤ß�°�"§�·�ª ���·r¬����½��' U�p�.�a�p��¤3�=�3�s���s§ � ª¿�3�pª ½�·��R©��«�sª¿�°�pª6±F��ª¿�°�p¬r� � �3��·�ª�¤.���3·r¯p�p¤�¤3�=��ª�¢U���§E��¢�© � ����¤3���p���pªj¢�����½ � �3¤ß�°�s����©Uª�¬ ¢����s¤3�s�8»¾��¤��3�r¡\��ª�¢��p� ¤3����¤���� � ©W¨¢U�pª=¤��y�p¯p���p�����pª=²$·�ª¿�°��%E� � ªm� � ¤�¤3�pª6± ± ± ±.± ±.± ±¸±.± ± ±.± ±.± ± ± ³P¹
µ�±®³ ¼���ª<� �s��¤.�����s��¨��©��@¢U����&��~���q�� ¤3�pªW� � �3��·�ª8§�·�ª�½�·��R©��«�sª¿�°�pªb��ª=�p��ª��p�/��p���É��½�·��R©����pª¿�.��W � �°����%H±H½ � �3¬��s¤��3�p���®����¤����a�p�®�°�s�3 ���ª�¢����0¬r�p·�������3�3��¤3�' ��È��ª¿�3�p���U�3�s� � �°��·�ª�l6½�·��R©��«�sª¿�°�	�a�p��¢��pª � ��¤��#�s�R�3·��3�sª{��ª��s���ªU�p���#�s�R�3·��3� � ©�� � ©W¨v¬��s¨ �r£ �P¡U¢U�pª_¢U���J/��p�3��� � ©U¨v¤.� � ª�ª��sª�± ±.± ± ±�X�X
µ�±YX �E�' ��p� � �°��¤3�' �� ½ � ��¤��3�p����©�ª�¬À¢��s� Ë�ÈÊÉ1® § Â�«rÅ ª «rÂ § ÄÊÆEÄ ¦¬�i¨�x� Ë�ÈÊÆkÈ � É ¢��p�/��p���É��½�·��R©����pª¿�.��W � �°����%ÌËuÍ0Î ±��ª�¢��p� ªR©��"¢����<Ï �p��¤��°�sª:½����

���pªU¤3��·rª��pª�¦H�s  � �®�°�pªÉ�a�p�3¢U�pª�¿v¤3�'  � ���°���p���3�p�� �p���p���'  Ç ¡R�p�� ¾�� �®�#� � ª�s��ª��«¥��m�U�3·g%W��� � �°��·�ªÐËuÍ0Î�ÑW¡�¢����«¦y�p¯W�©�¬������' f¢��s¤!ÒR© � ¢�� � �°��¤3�' ��sªÿ��s ����s�3¤�·��U�3��� � �H��¤��p±1± ± ±.±¸± ±.± ±.± ± ±.± ±.± ±¸±.± ± ±.± ±.± ± ±(o�[
µ�±po ¼���ª�¤ � �3¯#¢��p¤%»N�W¥��¯�#�p��¨ �  ��3�sª�¤¾¯p©��N� �s¤��°���«��©�ª�¬�¢��p�N&��p���s§ � ª�¯�§�·rª½�·r�E©U�«�sªR�3�pªj¨ �©��8²$·�ª�¤�©����pª¿�°�sª���¥@ªU¨v� � ¬r�pª�±�½��s���¸� � ¢j¢��s�8½�������pªU¤3��·rª�¤3���p¢�©��¿�3��·�ª=¦H�s¤��3�������À¢����$¥,¦�¤ß�°� � �R�3��·�ªU¤3¤�� �� �3�d�r± ± ±.± ± ±(o��

§E���
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µ�± µ �R�°�3©U�R�3©����p��ª��p¤�½�·�� �� ª��sª���·W¢��s����¤ � ©U¨)¢U�p�À¤3�®�°© � �°��§r�pª8¼�¦y�pª��¸��������p U�3�p���pª ¤��p� � ª¿�°��¤��' ��pª×& �� ©����pª6±)½�������ª�  � ���3¤3¢�·�� �� ª��É������¢f��ª§r�p��¤3�' ����p¢��sª���/��p����¢�·r���� ªU�pªØ¿Z² � �°�s¬�·��3���pª Ç �p��ª�¬��s�3�p�����P¡�¨'�©��@¢������p��ªÙ �¸�s��¬��sª��p�À¤��p� � ª¿�°��¤��' ��p�u& � ©�� ��%W��¤��3���s���P±8± ±.± ±¸±.± ± ±.± ±.± ± ± µ�q
µ�±Y[ 
�����ª�¯s����¢��s�¾� �s¤��°���«��©�ª�¬0¢��s��
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��3·r¯p�p¤�¤3�@¢��p¤���ª�  � ���°¤ � ¤3¤���¤ß�°�pª¿�3�pª�� � ¤�¤3�pª�¤3���'  �pª¿��� �s¢��p�a�p��ª��p�Êò-� ÉUË�ÆZÅ §£é ÆZÈ � ÉUË�Å Äy«SËqÄ ¯s©�·��3¢Uª��pª�¡U��ª�¢��s�\¢����,�pª¿�3¤������p�' ��sª�¢��pª<&��~���q�� ¤3�pª¿� � �°��·�ª��pª � ©U¨v¬��p¦ � ©U�)�a�p���¢��pª�©�ª�¢{¨ �©��¸¢��pªð� �pªR©U�3¯p�s��� �·�¬������' ��p��� �s��¤��	�3�p���s§ � ª¿�°��½�·��R©����pª¿�3� � ©�¤3¬���� ��  ��®�� �s�3¢��sª�¡¿·W¢U�p�&�s��ª��s��î É�Æ�Ä¯®rÅ.«rÆkÈ � ÉUË  Äy«SËqÄ ¡S¢����a¢ � ¤#¼��3¬r�p¦�ª���¤&¢��s�d��ªU¨v·��3� � �3��·�ª�¤�¤3©��' U�¤��y�p¯p���p���(¢��pªk� �pªR©U�3¯p�s� � ªU¨v·r�3¢��s�3©�ª�¬r�pª � ªy� �r£ �p±��� ¨v·���¬r�pª�¢��sª � �s�3¢��sªK¢����Ð/��p�' Uª����d�pªK¢U�p��&��~���q�� ¤3�pª¿� � �°��·�ª ©�ª�¢:¢��p��
��3·�¯s�p¤�¤3�¨��©���¢�����¦H�s��¢��sªç
�  � ¤3�sª ��� �p��ªU¯p�p��ª��pª ¢ � �3¬��s¤��°�s���®�P±a¼#¤"�d·����«�sª ¢ � ¦y�p��¤�·{� ·� U��E� � ªU¢ � �3¢1�æ�#�p�ß¨ �  ����pª{¢��p¤ ÈÊÉgí � Å ¨ «rÆZÈ � É�Å°Ä�ÆZÅ�ÈNÄ ª «rÂ � ��¤ � ©��'  � �¿�3©��p�����	ÿ�·���¤3�' R©�ª�¬�¤���p�3¬r�p¦�ª���¤3¤��0¤3·{����� ��ªUª��p��  � ��¦=¢����p¤3�s�,¥@�3¦y�p�����s��¬��sª�¤��q�� ª�¢���¬«�sªR�������'�r�s���°�!/%�s�' �ª����d�pª¯p©��@¥,ª�� �sª�¢�©�ªU¬�±�½����.½ � �°�pªU¤��°��©��¿�°©����pª�¤���ª�¢b¤3·«¬��~�.��  U���P¡x¢ �d£ ¤���� ��ª�ª��s�3  � ��¦=�p���ª��p¤#¦y�s�°�����s¦������' ��pª-��ªU¨v·r�3� � �°��·�ª�¤3� � ª � ¬��p���pª¿�.���1�E¤��3�p��¤)¯p©U�¼� �s��¤��U���p�W��ª	�s��ª��s�&�3���
� � �3��·�ª � ���pª�½ � �°�sªE¦ � ª���¬�©W��§r�p��� � �®�°�����a�p��¢��pª_�6�·rª�ª��pª6±

X+q
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û�ÿ{þ � � ��þ � �#��� ����� ��þhË�� � Ì Â þ&þ Â Î ý � Â � � À Â � Â � Ð Â �
Û Â Ë�� �� þ Â � � � ���Í� �

��������� ������ �"!#%$'& �)(+* # �-,/.0�)121�34(+5
6 O£¡T^1tvxewO1K�PgvyPSIb_�K
½��p��"�¦y�p�.* �� �' ��pªU�3�w�U� �� ¤��pª¿� � �3��·�ª:�����p¬r�/�p��ª��#�p�¿�°·r�3� � ©��«��·E¢��p���ÈÝÞ� � �®�°·�ª��W³~ß�¯p©1�¬��3©�ªU¢��r¡������{�p¤b��ª §E���p���pª ÈÊÉgí � Å ¨ «rÆkÈ � É Å'Ä�ÆZÅ�ÈNÄ ª «rÂ ���1�E¤ß�°�p���pªK¦H�sªE©W�°¯s��������¢�±���ª
¢����s¤3�p�8Wb·W¢U�p����� �s�3¢��sª_¢����¸½�·��R©��«�sª¿�°� � ��¤�
#©Uª��¿�°�¸��ª8�p��ª��p� �#�p�¿�°·r�3� � ©�� � ©U¨ �¬��s¨ �r£ �P¡\¢��s��§�·�ª ¢��sªç/%�s�3���pª:¢��p�8½ � �3�pªR¦ � ¤���¤ � ©U¨v¬��p¤.� � ª�ª¿��������¢�± ¥@��¤8½�·��R©���«�sªR�3¤3©����3·�¬ � �°�J�a�p�3¢U�pª���ª=¢U���p¤��p� W=·W¢��s���(¬��������' ¿�°���°��/%�s�3�-�æ�#�s�R�3·��3�sªb¦y�pªR©U�3¯s�p¡
� ·�¦y�p� � ��¤��E� � ª�¢ � ��¢����$�~�����' R�3©�ª�¬8¢����«���� ©yê�¬r�r�p�®�$§��s�.�a�pª�¢����È������¢�¡������$¢U�p�¸�p��ª/%�s�3� ��ª8¢��s� ½�·��R©����pª¿�À§�·r�3�r·r�«���p±
�¸��©�ª�¢����p¬��sª�¢�� ½ � �°�sª�¤��3�3©��¿�3©��3�sª_¤3��ª�¢=¤3·������À¢U����¨v·���¬��pª�¢U�pª�l

	 �p��ª��	Wb�pª�¬r�¸§r·�ªÐ¥!�{éi§�¨ Ä�É�Æ�Ä�É l
Í QæÜ ] Ì!Ý ] k ÝÄÞÄÞÄÞ ]87 ßCÝ ¿ZµU±�³ Ç

� ·r¦H�s� â ¢����$¥,ª�¯ �  ��¾¢��s�@½�·r�E©U�«�sªR�3�¸��ª"¢��s�@½ � �°�pªR¦ � ¤3��¤���¤��P±
	 �p��ª��	Wb�pª�¬r�¸§r·�ª»© Ä�Å ¨ Ä�É l

9 QæÜ;: Ì!Ý : k ÝÄÞÄÞÄÞ :=< ßCÝ ¿ZµU±�X Ç
¢�±  �±�¡x�s¤@¬���¦U�?>%§��s�3¤��' ����s¢��pª��	�´·��ß�°� ��ª8¢��sª�½�·��R©����pª¿�°�sª�±y½���� :;@ ¤.� � ª�ªU�pª¤3·������\�p��ªU�pªA> �|¢������pªU¤3��·rª � ���sª2�#�p�¿�3·��3� � ©�� � ©U¨m±

	 �p��ª���¿Z¬��������' ¿�°���°� Ç >CB â © Ä�Å ¨ Å ¥!�{éi§�¨ Ä�É�ÆLÅ Á «rÆZÅ�È½² l
ËuÍ0Î Q ¿ ^ ]8D @FE~Ç Ý �����$³HG�IJGK>�©�ª�¢1³LG�M"G â Ý ^ ]8D @FE�NPO ¿ZµU±Yo Ç

¼���ª���¤3·����' ���/��p���É��½�·��R©����pª¿�.��W � �°����%0¤��°�s���®�a�s��ª��u� �s¯p���s R©�ª�¬0¯�����¤3�' U�pª"¢��s�Wb�pªU¬�� � �����s��½�·��R©��«�sª¿�°�¸©�ª�¢b¢��p��Wb�pªU¬�� � �����s�¾/%�s�3���. ��s�p±y¼���ª��¸¢��s�@�s��ª��¨ � �' �¤ß�°�pª=©�ª�¢ � �Ó ¾�� ©yê�¬�¤ß�°�pª8¦y�pªR©U�3¯s�°��� �s¯p���p R©�ª�¬ ��¤ß�\¢����$�0�� ©yê�¬��d�p���p¡U�����¢��p�@�p��ªì/%�s�3� :;@ ��ªb�p��ª��p� ½�·��R©����pª¿�:] E §r·��3�d·��«�.�S¿ Æ�Ä�Å ¨ í�Å°ÄRQ § Ä�É ¦ õ�Ç ±¤��ª
¢����s¤3�s� ÿ � ���6¬r����� ^ ]8D @FE�Q ^2S @FE �����

^2S @FE l Q ^2S ¿ :T@ Ý ] E�Ç l Q ·E�p�s©��3�sª��p�s¤@·r¨ �°�p��� :;@ ��ª8¢�·W�s©����pª¿�é] E ¿ZµU± µ Ç
W � ª«¦H� � �' ¿�°�r¡E¢ �r£ ¤��' �·�ª�¢����p¤��,½ � ��¤��3�p����©�ª�¬$�s��ª���¬ � ªU¯@�sª�·��3����¥,¦�¤ß�°� � �¿�°���·�ªb§r·�ª�¢��sª_� � �3¤ �� �' U�����' U�pª�½�·r�E©U�«�sªR�3�pª�¢ � �3¤ß�°�p�����p¡�¢ � ¤����' �¦y�p��¤������p��¤�� �s��¤��
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¢����,����ªU¬�©���¤ß�°��¤3�' ����E�°��©��¿�°©���ª����' R�Ê����¢��s�3¤��U���p¬r�p���\©�ª�¢8¢ � ����� ¢����J&��p�� ��pªW¨v·����¬��¸¢��p�¾��·����3�¸��ª"¢��sª�½�·��R©����pª¿�°�sªb�d�p��ª��p�����p��&�·����������p U�À¤������p���p±
½����d�#�p��� �sª�¢�©�ªU¬�¢��p�N/��p�3�� ¾�� ©�ê�¬��r�s���%  � � Ù �p¢�·E�' ��s��ª���¬�� ¶ � �' ¿�3�p�����r±i�W���#¦H���¯p���p ¿��¦H�s��¤��U���p��¤.�a�p��¤3�¸ª����' ¿��¢����$©�ª¿�°�p��¤3�' ����p¢������' ��.» �� ª�¬���§r·�ª�½�·r�E©U�«�sªR�3�pª�±��ª´² � �U���°�s��[2� �s�3¢��sª´�s��ª���¬��É�$�~�����' ¿�3©�ª�¬�¤ß¨v©�ª��¿�°��·�ª��pª1§�·���¬��p¤ß�°�s�����p¡�¢����	������ � �R�3��¤��' ��pª ¼���ª�¤ � �°¯"¦y�p¤�¤3�p���=¼#��¬��p¦Uª���¤�¤3�8�����s¨v�p��ª � ��¤�¢����á/��p���« (�� ©yê�¬��d�p�®�¿v§E¬��k±m/ � ¦H�s�����sªk[W±Yo	©�ªU¢ì[W±po Ç ±

¥,¦�¦�����¢�©Uª�¬{µ�±�³8¯s�p��¬d�P¡������"�p��ªU�=¤�·����' U��/��p���É��½�·��R©����pª¿�.��W � �°����% � ©�¤�¤3���s ¿�P±#½������� � �®�°�pª¿§r�p�¿�°·����pª �a�p��¢��pªj¢ � ª�ª � ��¤��W©��3��·�¬ � �3�8¢��p� Ù �~�a�p������¬��sª ½�·��R©��«�sª¿�°�=¦H���ªE©W�°¯s�p±
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U�V V WYX[Z \0] ^L_0`Yacb/d%W[]fehgiW[jRk0W[g	X-l�m\ noZ WYg?pqg	k0nrms j2g	]0t s tuWYvc]fwxvc]zy+vc{|\ }~g	]8tugi]"WY]fgiW[] gin
� ginR}���y+vc{|\ }~g	]8t2��� s tRnRW���`/y s n2^cg	j�tug	XYXYtoW[j�th��g	W�tug	n2� W[]"Z W[g�^cg	vx}fg�tunRWYjR��� g?��]8tug	n2k nRg��
t s tRW[vc]�b/y+vc{|\ }~g	]8tRg?��g	nRZ0g	] s XYjo�Jgi{|tRvcnRgi]zW[]~g	WY] g	}��Jg	{8tRvcnRn s \ } s \0l�^cg�l sx� t��8Z0g	]Z W[g � g	nR}~g s \0l�j2k s ] ]0g	]�`
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¦z§)¨ª©;« ¬®/§
¯ W[X[X|} s ]HW[]�Z0W[g	j2g	}°�Av/Z g	XYX/±��hgiW y+vc{|\ }~g	]8tRgh}~WYtugiW[] s ] Z g	nwcginR^cXYg	WY��� g	]��TjRv�{ s ] ]} s ]�Z s ±	\Hk nRWY] ±	WYk W[giX[XTV�giX[W[giV W[^xgC�Jg	{8tuvxn�� mU?� ] XYW[��� {=g	WYtRjR} sx� gCwxg	n��hgi] Z g	]²` ¯ g	WYt wxg	n��
V nRgiWYtug�tPWYj2tPgij	�+Z s ±	\³Z s jµ´¢{ s X s nRk n2v¢Z0\ {8tPv/Z g	nAZ s jP] vxnR}~W[g	n�tug�´¢{ s X s nRk n2v¢Z \0{|t¶¸· vcjRWY]|\ j���� sx�|¹4º I»Dz¼�½�¾ Z0g	n�V�giW[Z gi]¿y+vc{|\ }fgi]8tRwcgi{8tuvcn2g	]�±i\¿wxg	n��hgi] Z g	]²`Ày+W[gijRgij
V�g��hgin2tug�t4±i��g	WCy+vc{|\ }~g	]8tug�Á8ÂL\ ] ZPÁ8Ã s XYjLms � ] XYW[�����-��g	] ]ÄZ gin ¯ WY] {xgiX�±��qW[j2��� g	]
W[� n2g	]Å�Jg	{8tuvcn2g	]�{|X[g	WY]�� Z gin · vxjRW[]|\ j s XYjRv£] s �0gHV'g	WCaLWYj2t�`

º I¸Dz¼�½�¾ ¶ ÁcÂ Ý ÁcÃ ¹%Æ Ç
<@ÉÈ�Ê ¶�Ë S ¶ :T@ Ý ÁcÂ ¹ Ë S ¶ :;@ Ý ÁcÃ ¹R¹Ì

Ç
<@ÉÈ�Ê Ë S ¶ :;@�Í�ÁcÂ ¹�Î Ì Ç

<@ÉÈ�Ê Ë S ¶ :T@»Í�ÁcÃ ¹�Î
¶ _0`ÐÏ ¹

´/tugiX[XYt�} s ]�]|\ ]ÑZ0W[ghU?]0l�n s ^cg	]ÑZ0g	nC��]¢l�vcnR} s tuWYvc] j2{xvc] j2\ }~g	]8tugi] s \ ��� s XYj)�Jgi{8tuvcn2g	]W[}�^cX[giW[��� gi]zp s \ }��qWYg+Z WYg4y+vc{|\ }~g	]8tug+Z s n	�¢jRv�{ s ] ]zZ WYg mU��0] X[WY��� {xgiWYt�±��qW[j2��� g	]
U�]0l�n s ^cg�\ ]0Z£y+vc{|\ }fgi]8tug	] s ] s X[vx^+±	\ n mU�� ] XYW[��� {=g	W�tÀ±i�qWYjR��� gi]£±i��g	W®y+vc{|\ }~g	]8tugi]
V�ginRg	���0] git�\ ] Z s X[j�pqg	XYgiw s ] ±i} sx� V'g	]|\0tR±itH�hginRZ gi]�`�y s l m\ n�Z W[g�U?]0l�n s ^xg � g	n2}£�
Ò ms \0Ó ^c{xgiWYtugi]A]0W[���8tq±	\ n��Jgin2l m\ ^x\ ] ^£j2tRg	� gi]��®} m\ j2jRgi] � g	n2}£��Ô�g��qW[���8tug s ]0^cg	^cgiV�gi]�hginRZ gi]���Z0g	nRgi] ¯ s � X ] s t m\ n2X[W[���ÅginR� giV X[WY��� g	]Ad%W[]0Õ-\ �"s \¢lÀZ s j?´¢\0��� g	n2^cg	V ]0W[j�� s t�`dJWY] gJU�]0l�n s ^cgJ{ s ] ] s X[j2v s X[jÖ-\ ] {8tRW[vc]�^cgijRg	�0g	]���g	n2Z g	]��;Z WYg²×2g	Z gi} � ginR}³:;@ s \ j 9g	W[]�Ô4gi�qW[���8t)Ø ¶ :T@ ¹ ±	\ vxnRZ ] g�t�`Ty s }~WYt ginR^cWYV0tjRWY���LZ0W[gJpqg	X[g�w s ] ±Jg	WY] g	j)y+vc{|\ }~g	]8tugij
Á8ÂHV'g	±¢m\ ^cX[WY���AZ0W[g	j2g	nqU�]¢l�n s ^cg+l�vxX[^cgi] Z g	n2} s=� g	]�b

Ù4Úr>Y¼Û½ª¾ ¶ Ø�Í�ÁcÂ ¹JÆ Ç
<@ÜÈ�Ê ¶ Ø ¶ :;@ ¹ Ë S ¶ :;@ªÍ�ÁcÂ ¹Ì

Ç
<@ÜÈ�Ê Ø ¶ :;@ ¹�Î Ì Ç

<@ÉÈ�Ê Ë S ¶ :;@�Í�ÁcÂ ¹�Î
¶ _0`ÞÝ ¹

U�X[joU�]8t���vcn2t s \0l giW[] g�U�]0l�n s ^cg��qW[nRZfZ g	}ß��]0l�vxnR} s tuWYvc] jR{=vc] j2\ }fgi]8tug	]"Z s ] ]fg	W[]0g
jRvcn�tuW[gin2tRgLà WYj2tug4Z0g	n�y+vc{|\ }~g	]8tug�}~WYtáZ gi]A� mvc��� j2tRg	]âp�giX[giw s ]0±i��g	n2tRg	]A^cg	XYW[gil�gin2t	`
��]ãZ0g	n£ä%n s �¢WYj�vxl�t s ] ^xgi��g	] Z g�tugÅ�Jg	n�l�g	W[]0g	nR\0] ^cg	]ãZ gijÑ�Jg	{8tuvcn2n s \0}f}~v¢Z0g	X[XYj	�)Z W[g
±	\ }åehgiW[jRk0W[g	X%V'g	j2jRgin�}~WYt�jRgi� n�\0] ^cX[giW[���¿X s ]0^cg	] � g��/tug	]æ\0}f^cgi� g	]ç{ mvc] ] gi]��V�g��
±	W[gi� g	]Kj2W[���K� s \ k0tuj�ms ��� XYW[��� s \0l�Z0W[gÄÔ4gi�qWY���8tu\ ] ^æZ0g	nzy+vc{|\ }~g	]8t2wcg	{8tRvcnRgi]è\0] Z
�hginRZ gi]AWY] · s k WYtRg	X²Ï�Z s nR^xg	j2tRg	XYXYt��/Z s jhjRW[���Å}~WYt�Z g	ná��}~k XYg	}~g	]8tuWYg	nR\0] ^ÑZ gijá��]0l�vcn��
} s tRW[vc]0j s j2jRW[j�tugi]|tRg	]�V�gijR���ms l�tuW[^=t�`

éLê ©�ëHì)§�íKî�«-ïTð�ñr/ò¸ó�Aí)/ô é |õ²ñ ê ©;©;«-ì)ö÷ö ê í/ó¸óÛô
ø �hgiW0Z ginÀä%nRvcV0X[g	}~ghZ0W[g	j2g	j)�Jg	n2l s � nRgi] j	�=Z s jÀ} s ] s X[j%ùrú�û/üoý/ú�û-þ�ùh�Jgin2l s � n2g	] ¶ ühþRýTÿ
� þ���û���� ¹ V'g	±ig	W[���0] g	]Ñ{ s ]0]���Z s g	j s \0lr×2g	^xX[W[���0g	j tuWYgil�g	n2g	j ¯ WYjRjRgi]Lwxg	nR±iW[���8tug�t��;±	giW[^cgi]
jRW[���âV�giW�j2W[] ] ^xX[g	WY��� g	]â\ ] ZPV'g	W)}fgi� nRZ0g	\0tRW[^cgi] ¯ vcn2tRg	] ¶ ´��/] vc]	�/}fgÑ\0] ZÄä�vxX
�/jRg��
}fg ¹ `ehg	WYZ gáä%nRvcV0X[g	}~g�ginR^cgiV�gi]~j2W[����WY} ��g	j2g	]8tuXYW[��� gi]fk0nRW[]0±	W[k0W[g	XYX s \ j%Z gin��+nRW[gi]8tuW[ginR\ ]0^
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s ] Z gin � g��/tuvcV'g	n�Õ ms ��� g=� s XYjRv�Z s n s \0j	�/Z sx� XYg	Z WY^cX[WY��� ø g	W[���0g	] {=gitRtRg	]��rû��²þ���þ � ý����
���[ÿ�V�g�tun s ���8tugit���g	n2Z g	]²`%��} ginRj2tRg	]ãÖ s X[X%��g	n2Z g	] �hgi] W[^xg	n�t s tuj ms ��� X[WY���ænRgiX[giw s ]8tRgy+vc{|\ }fgi]8tug£^cgil�\0] Z g	] ¶ ] WYg	Z n2W[^cginRgin���þ�úRý����[� ¯ gin2t ¹ �²��g	WYX%Z W[gf´��/] vc]	�/}~gf] WY���8tL±i\
g	W[]0g	nÑd%n2�mvc�|\ ] ^PZ0g	nÑpqg	XYgiw s ] ±~V'g	WYtRn s ^xg	]�`)y+W[gfÔ4gi�qWY���|tR\ ] ^PWY} U�]0l�n s ^cg�wcg	{8tRvcn] W[���8táwcvxnR{xvx}f}~g	] Z0g	n	� s V�ginájRWY] ] ^cXYg	W[���0g	n ¯ vcn2tRgx�¢W[j2t! ?\ XYX»`/��} ±i��g	W�tugi]âÖ s XYX'��g	n��Z g	]z±i\ w¢WYg	XYg?WYnRnRgiX[g�w s ]|tRg�y+vx{/\0}fgi]|tRg�^cgiX[WYgil�g	n�t ¶ ] W[giZ nRWY^cg	n2g	n#"$�uþ�ú��[ù��%�&�®� ¯ gin2t ¹ �|Z s
s \ ��� y+vx{/\0}fgi]|tRgx�|Z WYg�Z0W[g � ginR}~g?Z0g	noU�]0l�n s ^cgqW[]£g	WY] g	no] WY���|to^cgi}fgiW[]8tugi] ehgiZ g	\/�
tu\ ] ^~g	]8tR� s XYtRg	]�� s X[jánRgiX[g�w s ]|tqV'gi��g	n�tug�t?��g	n2Z g	]�`y+W[gáV'g	jR���0nRW[giV�gi] g	] d#'�g	{8tRg�jRgi] {xgi] s XYjRv�Z W[g)(+\ s XYWYtrms t%Z gij�´¢\0��� g	n2^cg	V ]0W[jRj2g	j�WY]£g	W��] g	n�Ö-vcnR}��x�qW[gqj2W[g s \ joZ g	noehgi]|\0tu±i\ ] ^�wxvc]z´/t s ] Z s nRZ¢��´¢\ ��� } s jR���0W[] gi] Z g	j�ü*�&�+�,�
ü#�-�/þHühþ�.���vc� X[V'g	{ s ]0]|t�WYj2t�` Ê
 ?W[���8tRjRZ gij2tuv=tunRv=tu±zjRvxX[XYtRg£Z g	n/ ?\0tR±	g	]ægiW[] gin s ]�Z g	n � g��¢tRvcV'g	n2Õms ��� gzvcn2W[g	]8tRW[g	n�tugi]
p�gik nrms j2g	]8t s tuW[vx]�l�m\ náZ0W[g4pqg	XYgiw s ] ±iV�g��hgin2tu\0] ^fwxvc]ây+vx{/\0}fgi]|tRg	]�W[] ]0g	nR� s X[VzgiW[] gij
��]0l�vcnR} s tRW[vc] j s jRj2W[j�tug	]8tRg	]�]0W[���8t"\0]|tRg	n2jR��� ms tR±itf�hginRZ gi]�`á´¢v¿W[j�t~Z W[gijRg	j~�Jg	n�l s � nRgi]±	\ } giW[] gi]�^xg	] s \0jRv"j2��� ] giX[X ¶ �qWY���8tuW[^10 ¹ �qWYg4g	W[]¢l s ��� ¶ \ ] Z�Z s }~WYt�l m\0náZ g	]âehg	]|\0t��
±	g	n�] s ���8wcvcXYX[±	WYg	�|V s n20 ¹ ` ø \0} s ]0Z g	n2g	]æW[j�tÑV'g	Wow¢WYg	XYg	] ´¢���0nRWYt2tugi]æW[] ] ginR� s X[V÷giW[] gij
�JvcnR^ s ] ^cj£Z g	n~��]0l�vcn2} s tuW[vx] jRj2\ ��� g ¶ Z�` ��`JW[] ]0g	nR� s X[V Z gij"ä%nRvxV X[gi}fXªmvcjRgik nRvc±ig	j2jRg	j ¹Z W[g�Ö-vcnR}�\ X[WYg	nR\0] ^µW[]æ�Lmvcn2tRX[WY��� g	] · s tugi^cvcnRWYg	]ãZ \ n2��� s \ jf}Pmvc^xX[W[���æ\0] Z�] v=t��hgi]¢�
Z W[^ ` Î ��]ÄZ g	} ´¢±	gi] s nRWYv s \ j4U?V jR��� ]0WYtRt ¤ `Ya£Z gi] {xg£} s ]ÄV�giW[j2k W[giX[j2��g	WYjRg s ]ÄgiW[] gi]
´/tu\ Z0g	]8tugi]���Z0g	nq\ ]|V�giZ W[]0^xt s ]ÅZ g	n43 ¯ s j2� W[] ^=tuvc]A´/t s tug65?]0WYwcginRj2WYt7��8 �-] WY���|t s V�gin
s ]£Z g	n93:5�] WYwxg	nRj2WYt7��vxl ¯ s j2� W[] ^=tuvc];84j�tu\ Z0W[g	n2g	]~}Pmvx���|tRgx`8��]£Z WYg	jRgi}�Ö s X[X/{ s ] ]~Z W[g
^cg	] s \ gH�Lmvxn2tuXYW[��� g�Ö-vcn2}Ñ\ XYW[g	n2\ ] ^Ñj2g	� ná�qWY���|tRW[^£jRgiW[]�`

<�=?>@=BA CED�F@G/F@H1I7J;IKF*LNM�OKPRQSM#D�H�J1PTO?O?UVLNW

U�\0lqZ WYg	j2g	nÑd%V'g	] g"Z g	n�p�gik nrms j2g	]8t s tuW[vx]÷jRvcXYX%wcvc]÷Z0g	n � g��/tuvxV�gin2Õ)ms ���0g s \0l ¯ vcn��
tug	V'g	]0g s V j�tun s � W[gin2t)�hginRZ gi]��x\ } j2v+Z W[govcV'g	]ÑV'g	j2��� nRWYg	V'g	] gi]X s ���8tRg	W[XYghZ gin#�+V'g	n��Õ ms ��� gi] Z s n2j2tugiX[XY\ ] ^~±	\�nRg	Z0\ ±	WYg	nRgi]�`
��} ginRj2tRg	] � g	WYX�Z WYg	j2g	j+U?V jR��� ]0WYtRtRg	j+��g	n2Z g	]¿Ö-vcnRj2���|\ ] ^cj s ] jrms tu±	g�Z s nR^cgij2tRg	X[X�t��'Z W[gjRW[���âZ W[gijRg	} ä%nRvxV X[gi} �qW[Z }~g	]�`®y+WYg	j2gLV s jRW[ginRgi]â� s \0k0tuj�ms ��� X[WY��� s \0lÀZ g	nq�Jg	n��hgi]¢�Z \ ] ^Åg	WY] g	j�{xvc]8tun2vcX[XYW[gin2tugi]â�Jvc{ s V \0X s n2j�W[]0] g	n2� s X[VâZ g	n4y+vx{/\0}fgi]|tRjR\ n2nRvc^ s tug=`´¢W[g\ ]8tug	n2jR��� giW[Z gi]KjRWY����Z s nRW[]²�À�qW[gÅZ W[gijRgij~�Jvc{ s V0\ X s n�^xgil�\ ] Z0g	]��qWYnRZã\ ] Zã�qW[gÅZ W[g
´¢\ nRn2vc^ s tRg�{xvc] {|n2git?g	nR±ig	\ ^=t���g	n2Z g	]²`y+g	ná±i��g	W�tug � g	WYX²V'g	jR���0nRg	WYV0t�� �qWYg+{xvx]|tRnRvcXYX[WYg	n2tRg+y+vc{|\ }~g	]8t s tuWYvc] jRj2k n s ��� g	]�W[] ]0g	n��
� s X[VÅZ gijq��] � s X�tuj s jRjRWYj2tRg	]8tugi]AgiW[] ^cgijRg�tu±itq��g	n2Z g	]�`'��WYtqZ ginXYTZ[�%\@�]�^"��rù����-�%�&�'ý��_�[ù��»þ��
`^a bdc&e�f&g2hjiKk�g+lnmdo+p^q�rsg+t�i?f�tsivuwh�xduwi?lyh-z{i?uyh-i}|2i?~?ivu�|�kv�d�dg��@~vz�ivu��;i?eBh-�2fdi?f)f�cde�~?cNiKk�z�g��:�^���+���

�di?e[��ivu�k��dg2h�h�i?lwt�i[�/��e�k�t�i?f�cjk�~vi?f��&cd��ivu�fNt�ivh-k�uw�*��k�i:hT�Ttj��i?��k�~?cNt�ivh%�Brde%i?uwtsivf
�?�Tuwi�u�f*�,g2h�k�g�l�lwi?f���cs�Brd�!g�h%�Brdu�f&i?f ���2e�|2ivh�i?rdivfdi{¡£¢��|�lwuy�Brd��ivu�k:����c&�Br�tsiv|�e%u�¤¥i�uwf�¦�fj�B¢cdr&e�cdf&|2h-�

~vi?uy�Brdi?fN~vc)��lyg+� � i?e%f���k�e]¢g+|�k��du�i:h-ive�§¨g+k%h%g��Brdi}©�iv�Br&f�c&fd|&m
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��ª���«¨¬%�qW[n2Z�g	WY]Ñ�Jg	n2l s � nRgi]£wxvcnR^xg	jR���0X s ^cgi]��cZ s j s \0l'Z g	noÔ4nR\0] Z X s ^cghgiW[] gij%{xvc]8tun2vcX��X[W[gin2tRg	] ¯ vcn�tuj2��� s tu±ig	j)wcvcXYX s \0tRvc} s tuWYjR����y+vc{|\ }~g	]8tuj2\ nRn2vc^ s tRg�ginRj�tug	XYXYt	�rZ W[g%wcvx]�Z ging�� s {8tugi] ¯ vcn�t�� s �0X�wcvx] y+vc{|\ }fgi]8tug	] s V j2tRn s � WYg	n2g	]÷\ ]0ZæZ s }~WYtH}fgi� nLwxvc]æZ gin
´¢g	} s ]8tuWY{ g	n�l s jRj2g	]�`

 /óÛ	® « §�ñrP¦z§)ô¥¯«0ñ�°8P«-ì)ôfí|©²±oò�ñr|©;«0ñ;ì©
³Aê öµ´�óÛ	¶ Äôi¢öç«-§�ñ;òÛô�ïTð)µî�|ñ�°8 d%W[]0g	n�Z g	n?V�gi{ s ] ]8tug	j�tugi]PU�] j�ms tu±ig s \0j�Z gindÀ�¢k'g	n�tug	]0jv�/j2tRg	}£l�vcnRj2���/\0] ^µ±	\ nHy s n2j2tugiX[XY\ ] ^ wcvx] ¯ W[j2jRgi]�� Z g	nH}~WYt+l�gij2tu^xg	X[gi^xtugi]
y+vc{|\ }fgi]8t s tRW[vc] j2jRk n s ��� gi] s nRV'g	WYtRgit	��WYj2t��Jgin2��g	] Z0\ ] ^æÿ	� � "$�[þv·¢þ��£ùrþ � ý����-�[ùrú�û-þ��
¸ þ��n¹Tþ�`�´¢vcX[���0gº �gitu±igfginRX s \ V'g	]¿g	j	�)Z sx� Z WYgfy+vx{/\0}fgi]|tRjR\ n2nRvc^ s tug s \ j��Jvc{ s V'g	XY]g	W[]0g	jh{=vc]8tun2vcX[XYW[g	n�tugi] ¯ vcn�tujR��� s tu±ig	j�^cgiV W[XYZ gitJ��g	n2Z g	]�`0y+W[gijRg	no{xvx]|tRnRvcXYX[WYg	n2tRg ¯ vxn2t2�
jR��� s tR±�ginR� mvc�8t�V�giW[}»����¼��&� � ý��-�%�&�½�uþ����+�»þ�¾Tý���Z W[g "$�uþ�ú��[ù��%�&� ¶ Z s gij�{=g	W[]0g?}~g	� n2Z g	\/�
tuW[^xg	] e�g	^cn2W
'�gx�|Z�` ��`¢{=g	WY] g+ä)vcX
�/jRgi}fg?^cW[V¢t ¹ ^cg	] s \ jRvL�qW[g�Z g	]¿�uþ�úRý���� ¶ Z s wxg	nRj2��� W[g��Z g	] g � g��/t2l�vcnR}Ñ\0X[W[ginR\ ]0^cg	] s \0lg	WY] g+giW[] ±iW[^cg?ehg	±ig	WY��� ]|\ ] ^ s V ^cgiV W[XYZ gito��g	nRZ0g	]�� gij^cW[V0tq{=g	WY] gL´��/] vc]	�/}fg ¹ `
y s jJV�gi{ s ] ]8tug	j�tug�ehg	WYjRk WYg	X0l�m\ nJj2g	} s ]8tuW[j2��� g) ?gitR±i��g	n2{xg�WYj2toZ gin · à²�?�V ?d�Ö-vcnR} s �X[W[j2}Ñ\ j4ÀFehn s ���0} s ]ág�t s X¸`�Á8Ï&Â¸�W[]¿Z g	} � s �¢vc] vc}~W[gi]çgi]8t��qW[��{xgiXYtL�hginRZ gi]æ{²mvx] ] g	]²�
Z g	n2g	]���]0j2t s ] ±	gi]�±	\0n£y s nRj�tug	XYX[\ ]0^Pwcvc] � g��/tuW[]0� s XYtRg	] W[]æj2g	} s ]8tuWYjR��� gi]Ã ?g�tu±ig	]
Z W[gi] g	]�`0´¢vcXY��� g� ?g�tu±	g?V�gij2tRg	� gi]zW[}°��g	j2g	]8tuXYW[��� gi] s \ jo��] j2t s ] ±ig	] wcvx] · vc] ±ig	k0tRg	]
\ ] Z pqvcXYX[g	]²`cy+W[g · vc]0±	g	k¢tuW[]0j2t s ] ±	gi]"{ mvc] ] gi] s XYj · ]0vxtugi]fgiW[] gij�Ô4n s k0� g	] s ] ^cgijRg��� g	]£�hginRZ gi]��8Z WYgáp�vxX[X[gi] W[]0j2t s ] ±	gi] s X[j · s ]|tRg	]�`|d%WY]�jRvcXY��� g	noÔ4n s k0��jRk WYg	^cgiXYt%Z s ] ]Z W[gLehg	±iW[gi�/\0] ^cg	]Ä±��qW[j2��� g	]ÄZ gi]E�+V/×2g	{8tugi]Äg	WY] g	j�y+vc{|\ }fgi]8tug	j?W[]Ag	W[]0g	n�{xvc]8tun2vcX��
X[W[gin2tRg	]A´¢k n s ��� g��qW[Z gin	`U�]0l�n s ^cg	]ã{�mvc] ] gi] s X[j~Ô4n s k �0g	] V�g�tun s ���8tugit£��g	n2Z g	]��JZ WYg � s nRW s V XYg	]æg	]8tR� s XYtRg	]�`y s j+ehg s ]8t��hvxn2tugi]Pwcvc]PÖ®n s ^cgi]â^cgijR��� WYg	�8t4Z s ]0]PZ s Z \0nR������Z sx� WY} jRgi} s ]8tRW[jR���0g	]
 ?gitR±Pg	WY] � g	W[XY^cn s k ��^cg�l�\ ] Z gi] �hginRZ gi]K}Ñ\ � �oZ gin }fW�t~Z g	} Ô�n s k � gi] Z gin"U�]/�
l�n s ^cgqZ \0nR���z´/\ V j2tRWYtR\0tuWYvc]f\0] WYÓ-±iW[gin2t%��g	nRZ0g	] { s ] ]²`¢d%WY] gqjRvcXY��� g � giW[X[^xn s k �/��´¢\ ���0g{ s ] ]£jRg	�0n s \0l��hgi] Z WY^Hj2g	WY]��cjRv�Z s=� v=l�t%{xvc}~k XYg��¢g Ò g	\0nRW[j�tuWY{xg	]£] v=t��hgi] Z W[^4��g	n2Z g	]
À ´¢���0}fWYZágit s X¸`�ÄcÝsÂ¸`dJWY]�^cn2v � gij"ä%nRvxV X[gi} V�giW?j2g	} s ]8tuW[j2��� g	]Ã ?gitR±	gi]KW[j2t s XYX[ginRZ WY] ^cj	�CZ sx� gij"WY}f}~g	n
] v¢��� \ ]0{/X s n�WYj2t	�)�qWYg Z s j� �gitR± s \0lqZ gin�e s j2W[jÑgiW[] gij � g��/tuZ vc{|\ }~g	]8tRg	j£g	n2±	g	\0^xt
�qW[nRZ²�oj2g	XYV j2tf�hgi] ] V'g	nRgiWYtRjfgiW[] g�^cg	giW[^c]0gitug � s �¢vc] vc}~W[gzwcvxnR� s ]0Z g	] j2g	WY]�jRvxX[XYtRgx`
y s ±	\�X[WYg	^xthV W[jq� gi\0tug�{xgiW[] g m\ V'g	n2±	g	\0^cg	] Z0g�à mvcj2\ ] ^£wcvcni`�Å
ÆdÇ�È/h-k�ivr2k��B¢c&e!É:ÊBË^ÌsÍ
Î�Ë+Ï_Ï�ÐBÑ!Ï�Ò+Ì�Ó�Ô&Ò?Ó�Ð:Õdm
Ö �[g�h@Ç}×$Ç����Øe%�+��iv��k�~?c&�ÚÙ�i?eBh�k%i?rdivf�f&g+k^¢cde%l�uy�Brdive���x&e%g2�Brdi�a Û�i?fsg^k&i?ksg+lnmdÜ��]q	t&g2h-uwi?e�k�z{ivh�i?f�k��

lwuy�BrXg+cj���jiv�Ý¦Þf&h�g+k�~��2��� xdlwiKßji?e�h�i?�!g�f2k%uwh%�Brdive�à�iKk%~?i2m1á�h#|�ivr2k��&g]����f�g�c&h?�¨�dg+�V~vcdi?eBh�k�ivu�f&i
c&�@�,g�fd|�e%i?uy�Brdi�¦Þ��â�cduyh�u�k%u��2f&h-x&r&g�h�i}f�¢�+k%u�| uyh�k:�&uwfN�di?eÞ�juwi�à�i?k�~vi��!g+f�cdi?lwl��2��f��½uwh%h-ivf&h�u�fd|2i?fduwi?cd�
e%i?f*g+cj�ã|2i?t&g�cjk¨z{i?eB�jivf��]cdf&���&g+�T�&g�h���äjh�k%i?�å�dg�fdf�uwe%|�i?fs�jz{g�fdf�æã|2i?xdlyg+f�k;z{g�e�ivf�~?ivrdf@ç�g+r&e�i{g+t
�:Ü�o�p�è�h�i?lwt&h-k:¢g+fs�ju�|�l�ive�fdivf��^g+fdf9a Û�i?f&g+k�o2Ü]qém��Tuwivh�iTáØe%z�g+e�k�cdfd|#rsg^k{h�uy�Br�tduyh-rdive$fduy�Br�k�t�ivh-k:¢g+k�uw|+kvm
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5?} Z W[g��Jvcn�tugiW[X[g�wxvc]÷y+vc{|\ }~g	]8t s tuWYvc] jRj2k n s ��� g	]÷}~WYt4l�gij2tRg	]��+]8tuvcXYvc^cW[gi]ÄtunRv=tu±��
Z g	}�]|\0tR±	g	]f±	\£{ mvc] ] gi]��|{ s ] ]~} s ]�Z s ±	\ m\ V'g	nR^xg	� gi]��|] W[���8toZ W[gá^xg	j s }�tugi]"y+vc{|\¢�
}fgi]|tRg�WY]"Z WYg	jRginhÖ-vcn2}�±	\ n2g	k n�ms jRgi]8tuW[ginRgi]zjRvc] Z0g	nR]"]/\0nhg	WY] ^cgijR��� n�ms ] {8tug+U?jRk'g	{8tug=`´¢vcX[���0g~U?jRk'g	{8tugf{�mvc] ] gi]çj2W[����]0g	V'g	]¿Z g	]ç��] � s X�tug	]Äwxvc]÷y+vc{|\ }~g	]8tRg	] s \ ��� s \0l�Agit s ����]0l�vxnR} s tuWYvc] g	] ¶ git�� s WY� nRg~ä�vxjRWYtRW[vc]µWY]¿�0W[g	n s nR���0W[jR���¿j2tRnR\ {8tR\ nRWYg	n2tRg	] ¯ W[j��
jRg	]0jRjRk'g	WY��� g	n2] ¹ V'g	±iW[gi� g	]�`äJn2vT×2g	{8tRg��qW[ghZ0g	n�ê¿þ��»ýºY@�&����þ����$ë��2ý � þ�ü*�&�uÿ4À Ô�\ � s Ä¥ì&Â0v/Z ginCZ gin�íqþ�ùj�&ª¨�uú�þ@îÑþ�ù��ú����w"$�-�%�&�ºë{�Rý � þ�ü*�&�uÿHZ gij ¯è¥	ï � · vc] j2vcn2tRW[\ }~jÀj�tug	XYX[gi]~U?] jrms tu±	gq±i\ no´/t s ] Z s n2Z W[j2W[g��nR\ ] ^Hl�m\ noZ W[g� ?v=t s tRW[vc]£jRvr��vc� X'jRgi} s ]8tRW[jR���fnRgiW[��� � s XYtuWY^cg	n%��]0� s XYtRjRV'g	j2��� nRgiW[V \ ]0^cg	]
s X[j s \0���âj2tRnR\ {8tR\ nRgiX[X[giná��]0l�vcn2} s tRW[vc]z±i\ ná�Jg	n�l�m\ ^c\ ] ^0`
��} l�vcX[^cgi] Z gi]ã��g	n2Z g	]ã�Jg	n2l s � nRgi]�wcvxnR^cgij2tugiX[X�t��À}~WYt£Z gi] g	]�y+vc{|\ }~g	]8tuj2\ nRn2vc^ s tRg
s \0l�Z ginPe s jRW[jÅwcvx]³{xvc]8tRnRvcXYX[W[gin2tRg	] y+vc{|\ }fgi]8t s tRW[vc] j2jRk n s ��� gi]³g	n2±	g	\0^xtâ��g	n2Z g	]
{²mvx] ] g	]²`
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�AWYt�Z WYg	jRgi} �Jg	n�l s � n2g	]â{ mvc]0] g	]AjRvr�hvx� X)y+vc{|\ }fgi]8tug s X[já^ s ] ±	g�{|X s j2jRW�Ó-±	WYg	n2tq��g	n��Z g	] s X[j s \ ��� ��]¢l�vcnR} s tuWYvc] gi] s \ j"y+vx{/\0}fgi]|tRg	]�g��/tun s � W[gin2t~�hginRZ gi]�`�y+WYgzk�vxjRW��
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k�gá��g	nRZ0g	]"Z s ] ]£wcvc] Ò s ]0Z s ]0] vxtuWYg	n�tJ\ ] Z~Z g	}ß´��¢j�tugi}�±	\ n%�Jg	n�l�m\ ^c\ ]0^L^cgij2tRg	X[X�t�`
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 ä%nRvck'vcjRW�tuWYvc] g	] {�mvc] ]0g	] jRW[��� s \0l~wcginRj2��� W[giZ g	] s n2tuWY^cg î �rÿ&ª � þ�����ùrþ%« � þ�����þ
V�gi±	WYg	� gi]�` d%já{ s ] ] s X[jRvÑäJn2vck'vcjRW�tuW[vx] g	]f^cg	V'g	]��¢Z W[g?jRWY��� s \0lZ gi]z^cg	j s }�tugi]� g��/tLV'g	±iW[gi� g	]µ�qW[g�g�t�� s {/X s jRj2WYÓ-±iW[ginRg	]0Z g~´¢��� X s ^x��vcn2tRgx� Z WYg � g��/t s n�tLv/Z ginms � ] XYW[��� gij	� s V�gin s \ ���~jRvcXY��� gqZ W[g�{|XYg	W[]0g	nRgqd%WY] � g	W�tugi]~±i\ n�Ô�n2\ ] Z X s ^cg�� s V�gi]�qW[g~±	\ }åehgiW[j2k W[giX/3 � WYtugiX»�d%W[]0X[g	W�tu\ ]0^ � Ò s \0k0tRtRg	W[X¸�)´¢��� XY\ � 8âv/Z ginLgiW[] ±ig	X[]0g
´ ms tR±	g�v¢Z0g	n s \ ���â´ s tR±	jRgi^c}~g	]8tug=`

 ä%nRvck'vcjRW�tuWYvc] g	]ãjRWY] Zãjv�/]8t s {8tuWYjR���KgiW[] gAà W[j2tRgÅ}fW�t£g	W[]0g	} s \ j2^cg	±ig	WY��� ] gitRg	]g	n2j2tugi]µd%X[g	}~g	]8t	��Z gi} \*� �ý	���[ÿxý��Û`'y+W[gÅm\ V nRWY^cg	]âà W[j2tRg	] giX[gi}fgi]|tRg�� giW � gi]#!��+�
«�ª � þ�����þ�`

 \@� �ý	���[ÿxý���þ¿{�mvc] ] gi] ]|\ n · vc] ±ig	k0tRgçgiW[] gin�±i\ ^cn2\ ] Z g¿X[WYg	^cgi] Z g	]$� ���7�&�n�:«��»þ
\ ] Z�Z s }~WYtágiW[] ginq{xvc]8tun2vcX[XYW[gin2tugi]�´¢k n s ��� gHjRg	WY]�`

 U�XYj%!��%«�ª � þ�����þµjRWY] Z jRvr�hvx� X · vc] ±	gik0tugµZ ginÅ{xvc]8tun2vcX[XYW[gin2tugi]è´¢k n s ��� g s X[j
s \ ���Ã3 ø g	WY��� g	] {=git2tug	]18"g	n2X s \0V0t�`
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y+W[g�� W[gin�V'g	j2��� nRWYg	V'g	] g+�Jgin2��g	] Z \0] ^�Z g	j�äJn2vck'vcjRW�tuW[vx] jRV'g	^cn2W
'�jJV s jRWYg	n�thj2vc}fW�t s \0lZ g	nh�Jgin2��g	] Z0\ ] ^~W[] Z gináà WYtRg	n s tu\ n�Z g	j � g��/t2wcg	n2j2tRg	� gi] j ¶ w¢^xX»`/Z s ±	\EÀ · W[]8tuj2��� Ä�ÁsÂ»�
À ´¢���0} s XY� vxl�gin�Ä¥ÁsÂ¸�NÀ ´¢��� }~W[Zág�t s X»`;ÄcÝ&Â ¹ `�y+\ nR���KZ0W[gÅ�Jg	n2��g	]0Z \ ] ^æwcvx] �4]8tRvcX[vc^xW��
g	]"��g	n2Z g	]H×2giZ v/��� V�gijRj2g	nRg+ehg	n2g	��� gi]/V s nR{=g	WYtRjRgiW[^cgi] jR��� s l�tug	]�g	n2nRgiW[���8t ¶ W[] Z0g	}�V'g	W��
jRk WYg	X[j��hgiW[j2gLZ WYgHÔ�XYg	WY��� � g	W�táX[giW[���8tqg	]8tRjR��� giW[Z V s n?WYj2t ¹ `
y s jRW[��� ä%n2vck�vxjRWYtRW[vc]0g	] s \¢l�wcg	n2jR��� WYg	Z gi] s n�tuW[^xg y+vc{|\ }fgi]8tujRgi^c}~g	]8tugæV'g	±iW[g	�0g	]
{²mvx] ] g	]²� W[j�t�g	WY] g�{=vc]8tuWY]/\0W[g	n2X[WY��� g+d%n2��g	W�tuginR\ ] ^�Z0g	n�k n2vck'vcjRW�tuW[vx] s X[gi]"y s nRj2tRg	XYX[\ ] ^Z g	n�y+vc{|\ }~g	]8tug�ginRnRgiW[���|V s ni`��]�g	W[]0g	} g	nRj�tugi]~´¢��� nRW�tRtC{²mvx] ]8tug	] s XYj · vc] ±ig	k0tRg�Z gin��+]|tRvcX[vx^cW[gJ^cgi] g	n2W[jR���0g�´/tun2\ {c�tu\ n2W[g	n2\ ] ^cj s tRtRnRWYV \0tug�V�gi]/\¢tu±it4��g	n2Z g	]²���qW[gÑj2W[g�l m\ n�Z W[gL}fgiW[j2tRg	] � g��/tuZ0vc{|\ }fgi]8tug
±	\ nJ�Jg	n�l m\ ^c\ ] ^Lj2tRg	� gi]�`0Ö m\ n Ò�� �âà²��y+vc{|\ }~g	]8tRg�� ms n2g	]fZ W[gij�� s nR{xgi]"�qW[gº3���&'���
Z)(N8 ��3�Y*&'�+(V8 ��3-,��@î�.N8Åv/Z g	n�Z WYg m5?V'g	n2jR��� n2WYl�tuj2} s nR{xgi] 30/21�8ÅV WYj 30/43�8 ` y+W[g
U�nR^x\ }fgi]8tug�l�m\ n�ä%nrms Z WY{ s tug=�'Z0W[g s \0l%Z WYg	jRgi] · vc] ±	gik0tugi]ÄV s j2W[g	n2g	]��'jRWY] ZPZ s ] ]ÄZ W[g
g	]8tuj2k nRgi��� g	] Z0g	] y+vx{/\0}fgi]|tRjRgi^c}fgi]8tugx�=jRv+Z sx� WY}³�Jg	nR^xX[g	WY����±i\ n��+V�gin2Õ)ms ��� g	] giV�g��] g?Z0W[gqy+vc{|\ }~g	]8tuj�tun2\ {8tu\ noV�gijRj2g	nonRg	k0nrms j2g	]8tuWYg	n2to��g	nRZ0g	] { s ] ]²`|y s Z \ n2���f{�mvc] ]0g	]
U�]0l�n s ^cg	] l�vcn2}Ñ\ X[WYg	n�t���g	nRZ0g	]��JZ WYgz] s ��� y+vx{/\0}fgi]|tRg	]ã}fW�tÑgiW[] gi} V�gij2tRW[}~}�tugi]
U�\0l�V s \"jR\0��� g	]�` ¯ giWYtRg	nR�0W[]£{�mvc] ] gi] jRWY���"U�]¢l�n s ^cgi] s \0l jRk'g	±iWYÓ-j2��� g � g��/tRjRg	^x}fgi]¢�
tug�V�gi±	WYg	� gi]�`
y+W[g	j2g£^cg	] ginRWYjR��� gi] · vc] ±ig	k0tRg~{�mvc]0] g	]ç] s ���¿\ ] Z¿] s ���¿\ } Z vc}âms ] gi] jRk'g	±iWYÓ-j2��� gdJXYg	}~g	]8tug4gin2��g	W�tug	n�tq�hginRZ gi]�� �qW[g4j2W[g+g�t�� s W[}�U�V j2��� ] W�tRt£m\ V'g	náZ s j��+]8tuvxV nRvc{=g	n��´��/j2tugi} V'g	j2��� nRWYg	V'g	]H�q\ nRZ gi]�`=y+W[g	j2godJn��hgiWYtRg	nR\0] ^+Z gin}�+]8tuvcXYvc^cWYgÀ^cg	j2��� W[gi�8tÀZ s V'g	WW[] U�V j�tuWY}f}Ñ\0] ^µ±i�qW[j2��� g	]���]0l�vcn2} s tRW[vc]0j s ]|V WYgituginR]��C��]0l�vcnR} s tRW[vc] j2{xvc]0jR\ }~g	]8tugi]
\ ] Z�Z0g	]ãU�Z }~W[] WYj2tRn s tRvcnRgi]æZ g	j£��]0l�vcn2} s tuW[vx] j s j2jRWYj2tugi]8tug	]²`Jàvx{ s X[g �Jg	n ms ] Z ginR\ ]/�^cg	]�\ ] Z�dJn��hgiWYtRg	nR\0] ^cg	]²�o�qWYg�j2W[gÅ±	\0} ehg	WYjRk WYg	X�WY] ´ Ò �4d°} mvx^cX[WY���æjRW[]0Z��%jRWY] Z
� W[ginH]0W[���8t�±i\ X�ms jRjRWY^ � jRvAZ sx� g	WY] g�wcvc] s X[X[gi]µ^cg	}~g	WY] j s } wcg	n2j2t s ] Z gi] gÅ´¢gi} s ]8tRW[{Z g	n · vc] ±ig	k0tRgL^cg��Lms � n2X[g	WYj2tRgitqW[j�t�`
y+W[goä%nRvck'vcjRW�tuWYvc] s XYW[jRWYg	n2\ ] ^hZ0g	n � g��¢tRZ vc{|\ }~g	]8tug�jRvcXYX s \0tRvc} s tuW[j2���4wcvc] j�t s t2tugi]Ñ^cg��� g	]�` y+W[g	jhW[j2t�W[] \ ]8tRg	nRj2��� W[giZ X[WY��� g	]���] � s XYtuj2Z vc}âms ] gi]H×2g	Z v/���Å]|\ ná±	\zwcginRj2��� W[giZ g	]
^cnRv � g	]zU�]8tRg	W[XYg	]z}âmvc^cXYW[����` ¯ ms � n2g	] ZÅWY]z^c\0táj�tunR\0{|tR\ nRWYg	n�tug	]AÔ4g	V WYgitRg	]��¢git�� s Z0g	]û�� � þ7"0ýj«/þ�ùLwxvc]µä�ginRj2vc] g	]Äv/Z gin+Ö-vcnRj2���|\ ] ^cj2k nRvT×2gi{8tug	]²��}fW�t�} s j2��� W[]0g	X[XYg	]Aà g	nR]/�
wcg	n�l s � n2g	]â^x\0tugHd%nR^cgiV ] WYjRjRgH±	\�g	n2±	WYg	X[gi]ÅjRW[]0Z��-W[j�tqZ g	n2g	]AdJWY] j s tu±�W[} s X[XY^cg	}~g	WY] g	]
] W[���8t�W[}~}fgin�jRWY] ]8wcvcXYX»�¢Z s Z W[g6(+\ s XYWYt ms táZ ginqàginR] ginR^cgiV ] WYjRjRgLvxl�tá] WY���8t s \ jRn2g	W[���8t	`�+W[giXYl s ����{ s ]0]fZ gijR� s X[V£] W[���8t s \¢l²Z WYgá} s ]/\0g	X[XYghv/Z g	n%� s X[V s \0tuvc} s tRW[jR���0g�U�] ]0vxt s �tuW[vx]Awcvx]µy+vc{|\ }fgi]8tug	]Pwxg	n2±	W[���8tRgit4��g	nRZ0g	]��²�qWYg�j2W[g�j2��� vc]ÄWY]Aw/W[giX[g	] ¯ W[jRj2g	] j s {c�
ñ/\0W[jRW�tuWYvc] jRj?�/j2tugi}fgi]ÄZ \ n2��� ^cgil�m\0� n2t+�q\0nRZ g ¶ jRW[gi� g½À ´¢��� }~W[Z¢t�Ä ¤ Â ¹ `²�AWYt?l�vcn2tRjR��� n2g	W��
tug	]0Z g	n£´|t s ] Z s nRZ WYjRWYg	nR\0] ^Awxvc]æà g	W�tuX[WY] W[gi]Äl�m\ n�Z WYg"d%n2j2tugiX[XY\ ] ^Awxvc] y+vc{|\ }~g	]8tugi]
W[} ü*�&���,�Äü#�-�/þ"ühþ�. ¶ ±x` e�`654�âàRÀ ¯è¥ � ï vc] jRvxn2tuWY\ } Ä�ÁsÂ ¹ W[j2t�Z s }~WYt�±	\ænRgi��� ] gi]��
Z sx� w/W[giX[gÄy+vc{|\ }~g	]8tRgPjR��� vx] V'g	W?Z g	nÅd%nRj�tugiX[X[\0] ^÷}~WYt j2g	} s ]8tuWYjR��� ginz��]0l�vcnR} s �tuW[vx] s ] ^cginRgiW[��� gin2tÑ��g	n2Z g	] ¶ ms �0] X[WY���÷Z g	]�� s nR{xgi]æl�m\ n�Z WYg � g��/tuj�tunR\0{|tR\ n	�%Z0W[g"gij
W[] Ò?� �âà j2��� vc]ç^cW[V0t ¹ ` y+WYg	j2g���]0l�vcnR} s tRW[vc]Ä{ s ] ]¿Z s ]0]¿l�m\ n�Z WYg£d%nR±	gi\ ^c\ ]0^âZ gin
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y+vc{|\ }fgi]8t2��´/\ nRn2vc^ s tRg4Z g	nqk n2vck�vxjRWYtRW[vc] s X[gi]zd%V�gi] g s \ jR^cgiX[gijRg	]��hginRZ gi]�`
5?} l�m\ n�V'g	n2g	W�tuj�×2gitu±�tÑg��0WYj2tRW[g	n2g	] Z0g y+vc{|\ }~g	]8tugfg	WY] g	]ç}Pmvc^xX[W[���0j2tH� vc� gi]÷U�]8tRg	W[X
wcvc] {=vc]8tun2vcX[XYW[g	n�tugin~´¢k n s ��� g ¶ W[} Ô4g	^cgi] j s tu±�±	\ Z gi] 3 ø giW[��� gi] j2tRnRWY] ^cj:8 ¹ WY]ãZ0g	]
äJn2vck'vcjRW�tuW[vx] g	]f±	\"� s V�gi]��|�qW[nRZf] g	V'g	]zZ0g	}ß} s jR��� WY] g	XYX[g	]fà g	n2]|wxg	n�l s � nRgi]��¢�qWYg?gijvcV�gi] k�vcj�tu\ XYW[gin2tÑ�q\ n2Z gx�%Z s jÑl�vcX[^xg	] Z g äJn2vck'vcjRW�tuW[vx] s X[WYjRWYg	nR\0] ^cj2wxg	n�l s � nRgi]�wcvxnR^cg��
jR��� X s ^cg	]²`

9 ±Àë:�L© ê ´ ê ô�ò�ñrò ê §«-ó¸òÛô�ò�|©=ì)§¬ y+WYg¿YTZT�%\@�^�^"��rù����-�%�&�'ý��_�[ù��»þ��+ª¨��«ÅV s j2W[g	n�t s \0l�Z gin��Z g	g=��Z s=� } s ]µ}fW�t Ò WYXYl�gÑwxvc] � � gij s \0nR\ j�� � g	��� ] WY{xgi]ã\0] Zµ �vcnR} s X�l�vcnR}ÑV0W[X[Z0\ ] ^äJn2vck'vcjRW�tuW[vx] g	]4ginR±	gi\ ^cgi]�{ s ] ]��rZ0W[gÀ^ s ] ±Jv¢Z gin ±	\H^cnRv � g	] � g	W[XYg	] s \0j ¯ vcn�tug	]�giW[] gin
{xvc]8tun2vcX[XYW[gin2tugi] · vc] ±ig	k0tRjRk n s ��� g s \¢l�^cg	V s \0t�j2W[] Z�`¢y s jo�Jg	n2l s � nRgi] V�gij2tRg	�8t s \ j�g	W��] g	n%�Jvcn�wcg	n s nRV'g	W�tu\ ]0^cjRk � s jRg=�/WY]£Z g	nJZ s j%�Jvc{ s V0\ X s n%Z0g	nJ{xvc]8tRnRvcXYX[W[gin2tRg	] · vc] ±ig	k0t��jRk n s ��� g�l�g	j2tR^cg	XYg	^xtq�qWYnRZ�� \0] ZAZ0g	nqg	WY^cg	]8tuXYW[��� gi]�äJn2vck'vcjRW�tuW[vx] s X[WYjRWYg	nR\0] ^cjRk0� s jRg=`

ac`��Jvcn2wxg	n s nRV'g	W�tu\ ] ^
¶ s8¹ d%jL�qW[n2ZçgiW[];��û-þ�ù	ý�ª¨�+ª8ù ginRj2tRg	XYXYt�� Z0g	n�Z0W[g~W[]¿Z g	]æy+vx{/\0}fgi]|tRg	]¿wcvcn��

{xvc}~}~g	] Z gi] � ginR}~g�WY] �!4<�ª���¾Tý��[þ���¹�ÿ&��ýTù�ùrþ��-� s X[jRv¿��g	] ^cgi]�wxvc] ´��¢]/�
vc]	�/}fgi]ãgiW[]8tugiW[X�t�`Ày s ±	\æ{�mvc] ] gi] s X[X[^xg	}~g	W[]0gx�)Z vc}âms ] g	]|\ ] s V �ms ]0^cW[^cg� � g	j s \ n2W²v/Z g	n s \ ��� s \0l Z ginhe s jRW[joZ ginhV WYjR� gin�V'g	{ s ] ]8tRg	]Åy+vc{|\ }~g	]¢�
tug�g	n2j2tRg	X[X�tug � � gij s \0nRWV�gi]|\0tu±�t���g	n2Z g	] ¶ jRWYg	� g4À · m\ � ]ágit s X»`�Ä�ÁsÂ ¹ `

¶ V ¹ Ö�m\ n�×2g	Z g~jRvxX[��� g mU�ñ|\ WYw s XYg	] ±i{|X s j2jRg£�qW[nRZ¿g	WY]èþ����$�/þ�ª����,«/þ�� íqþ7"$� �ýTùrþ����
�ªý�����ginR}~WYtRtRg	X�t�` Ö?m\0nHZ0W[g~vcV�gi]�V'g	j2��� nRWYg	V'g	] gi] · vx] ±	gik0tugfZ g	n�l�g	j�tu^cg��
X[gi^xtugi] ¶ wcg	n2g	WY]/V s n2tRg	] ¹ �4]8tRvcX[vc^xW[gájRWY] Z~Z W[gijRg · vx] ±	gik0t2� � ginR}~g?Z WYg�pqg��
k nrms jRg	]8t s ]8tug	]�Z g	n mU�ñ|\ W�w s X[gi] ±	{|X s jRjRgi]��;±	\LZ g	] gi]�j2W[gJ^cg	� mvcnRgi]�`;d%]|tR�ms X�tg	WY] g mU�ñ|\ W�w s X[g	]0±	{|X s j2jRg4{=g	W[]0g	]�Z W[gijRg	n · vc]0±	g	k¢t2� � g	n2}fg=�0�qW[n2ZÅg	W[]zgiW[]¢�
Z g	\¢tuW[^xg	nqpqg	k n ms jRgi]|t s ]8t�±i\0l ms XYX[W[^ s \ jR^xgi� ms � X�t>=�`

¶ � ¹ y+g	]Kpqg	k0nrms j2g	]8t s ]8tRg	] Z g	n mU�ñ|\ W�w s X[g	]0±	{|X s j2jRgi] �hginRZ gi] �Ø��þ����_�,«Tÿ8þ�����þ��
±	\ ^xg	vcn2Z ] git	`Cy+WYg	j2g"X s jRjRgi]÷Z WYg~�Jgin2��g	] Z \0] ^ s X[jLä%nrms Z0W[{ s tug~Z ginÑä%nRv=�
k�vxjRWYtRW[vc]0g	]µ±	\�`)y+WYg"´|tug	XYX[WY^c{xgiWYt4n2g	^cgiXYtHZ W[g£±i\ X�ms j2jRWY^cg ø s � X%Z ginLU?nR^c\¢�}fgi]8tugx`
d%W[] g�ä%nRvxk�vcj2WYtRW[vc] { s ]0] s \ ���A}~g	�0nRg	n2gH´/tugiX[XYW[^c{=g	WYtRg	] � s V�gi]�`-y+gin�l�vcX��^cg	]0Z gL´¢��� nRW�tRtq�qW[n2ZÅZ s ] ]Ål�m\ n�×2g	Z0g�´|tug	XYX[WY^c{xgiWYtáZ \0nR��� ^cg�l�m\ � n�t�`

¶ Z ¹%? g	Z ginU�nR^x\ }fgi]8tuj2tRg	XYX[gÀgiW[] ginäJn2vck'vcjRW�tuW[vx]+�qW[nRZ�giW[] g mU)ñ/\0WYw s X[gi] ±	{|X s jRj2g¶ WY]ÅÖ®vxnR} WY� nRgijqp�gik nrms jRg	]8t s ]8tug	] ¹ j2v;�qWYg4g	WY] g/ë�þ��0ù���þ��2.��uþ�����þ+±	\ ^cgivcnRZ/�] git	` y s }~WYtoj2W[] Zº"$�]�&�7�&�A@^"$�[ùrú�û-þ)\@�]�^"��rù����-�%�&�²þ���wxvcX[XYj2t;ms ] Z W[^LZ giÓ ] W[gin2t�`
B?¦Þlwh1�Øe%i?uyh	� ¢c&e1�juwi$�2��lwlwh-k ¢g�f&�juw|�i$¦Þcjk��2�!g^k�uyh�u�ive�cdf&|�� ¢cdrde�k;�du�i:h�~vc�i?uwfdi?e�C[h-k�e%i?fd|T|�ivfd��� � � i?f

c&fdi?e%z ¢cdf&h%�Br�k�i?fDC)áØe%z{i?u�k�i?e%cdfd|*�ji?e}�Tf2k%��lw��|2u�i2m
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y+W[gHÖ-g	] j�tuginRV n2g	WYtRg�^cWYV0t s ]��®W[]��hgiX[��� gi} 5�}~l�giX[ZâV'g	WY} U�\0l�tRnRg�tug	]âg	W��
] g	jhä%n ms Z WY{ s tugij�WY]fgiW[] gi}ßy+vc{|\ }fgi]8th] s ���"Z gi] U�n2^c\ }~g	]8tugi]"^cgijR\ ���8t
�hginRZ gi]âj2vcX[X¸`

U�\0lÀZ W[gijRg ¯ giW[j2gH��g	n2Z g	]Ää%n2vck�vxjRWYtRW[vc]0jRk n2vxtuvxt7�/k'g	]�Z g	n?Ö-vcnR} g	n2±	g	\0^xt��'Z W[g
Z W[gÑl�vxX[^cgi] Z g£Ö-vcnR} � s V'g	]�bFEFG Ú Á'HJILK Ë ÚNM ¶ KOGQP M Ê�ÍSRSRNR	Í-K'GQP MUT ¹ ���hvcV'g	W�×2g��hgiW[XYj2VZ W[g"´/tRg	X[XYW[^c{=g	W�t4wcvc]%EWG Ú Á'HXIYK Ë ÚNM WYj2t	`�e�g	WJZ W[gijRgi]æä%nRvxtRvxt7�/k�gi]÷j2t s }f}~g	]¿jRvT�
�hvx� X%Z W[g£ä%n ms Z W[{ s tRgZEWG Ú ÁOHXIYK Ë ÚNM s XYj s \ ���¿Z W[g�U?nR^c\ }~g	]8tRg[K'GQP M]\ s \ j�giW[] gin{xvc]8tRnRvcXYX[W[gin2tRg	] ´¢k0n s ��� g=�á]ms }~X[WY����Z gi] pqg	k0nrms j2g	]8t s ]8tRg	]èZ g	n mU)ñ/\0WYw s X[gi] ±��{|X s j2jRg	]²�'Z0W[g4Z \ n2���âZ gi] � �0g	j s \ nR\ j�g	n2±	gi\ ^xt��q\ nRZ gi]�`

¤ `qä%nRvck'vcjRW�tuWYvc] s XYW[jRWYg	n2\ ] ^�giW[] gij � g��¢t���y+vc{|\ }~g	]8tRg	j
y+W[g�l�vcXY^cg	] Z0g	]�´¢��� nRW�tRtRg~��g	n2Z g	]æj2\ {|±	g	j2jRW�wcg"l�m\ n s XYX[g � g	nR}~g Ë M Z gijÑy+vc{|\¢�
}fgi]8tug	j�Z \ n2��� ^cg�l�m\ � n2t	b
¶ s8¹ ehg	j�tuWY}f}~gAZ0W[g mU)ñ|\ WYw s XYg	] ±i{/X s jRj2gPZ gij � ginR}~j Ë M `�y s j"äJn ms Z WY{ s t Z gin

] g	\0g	]�äJn2vck'vcjRW�tuW[vx]÷V�gij2tRg	�8t s \ j�Z gi} g	WY] Z gi\0tuWY^cg	]÷�Jgin2tun2gitRg	n£Z W[gijRgin· X s j2jRgx`'Ö?m\0� nRgHZ g	]�l�vcX[^xg	] Z gi]P´/��� nRW�tRt�l�m\ n s X[X[g�ä%n2vck�vxjRWYtRW[vc]0jRk n2vxtuvxt7�8�k�gi]AZ0\ nR�����®Z ginRgi]âä%nrms Z W[{ s tq^cXYg	WY����Z0g	} ä%nrms Z W[{ s tqZ ginq] g	\ gi]Pä%nRvxk�v=�
jRW�tuW[vx]zW[j2t	`

¶ V ¹ �Jg	n2jR\ ��� g?l�m\ n s X[X[g?´/tRg	XYX[g	]~Z gij�ä%nRvxtRvxt7�/k�gi]��/W[}ßp s � }~g	]~Z g	nhÖ®gi] j2tRg	n��
V nRgiWYtRg \ }åZ g	] � g	nR} Ë M ¶ \0] Z W[] ] ginR� s X[V÷giW[] gin�l�g	j�tu^cgiX[g	^=tug	]æU?] s X,�|�jRgig	W[]0� g	W�t��C±=`Þe?`%´ s tR± v/Z g	nLU�V j2��� ] WYt2t ¹ � g	n2}fgf±	\æÓ-] Z gi]��CZ0W[g WY]÷Z W[g
^cX[giW[��� g mU)ñ|\ WYw s XYg	] ±i{/X s jRj2gHl s X[X[gi] �qW[g�Z gin�pqg	k n ms jRgi]8t s ]8t?Z g	n�g	]8tuj2k nRg����� g	]0Z g	]µ´|tug	XYX[g=`

¶ � ¹ ¯ gi] ]�Z W[gij�^xg	X[WY] ^xt	�0] WY}f} Z g	]Aä%nRvck'vcjRW�tuWYvc] jRk0nRvxtRvxt7�/k�gi]�WY]ÅZ s j?´¢\ n��nRvc^ s t%l�m\ nJZ s j�y+vc{|\ }~g	]8t s \0l�� s ] j2vc] j�tug	]~l s � n2g?V'g	WY}°]ms ���0j2tugi] � g	nR}
l�vcn2t	`

y s jÑä%n2vck�vxjRWYtRW[vc] s X[WYjRW[ginR\ ]0^cj2wxg	n2l s � nRgi]¿wxg	nRj2\ ���8t s X[j2v � l�m\ n s XYX[g � ginR}~g"Z gij
y+vc{|\ }~g	]8tugij	��Z gi] � ginR} \ ] ZÄjRgiW[]å5�}~l�giX[Z s \0lJg	WY] g	]µä%nRvxk�vcj2WYtRW[vc] j2k nRv=tuv=�
t7�/k�gi]~±i\ � ý���ú�û-þ��-`=y s V'g	W � ý���ú�û-þ��fäJn�ms Z WY{ s tug�v/Z g	n�U�n2^c\ }~g	]8tug=�x�hgi] ]£jRWYg
Z g	ná^xX[g	WY��� g	] mU)ñ|\ WYw s XYg	] ±i{/X s jRj2g s ] ^xg	�mvcn2g	]�` y s ]|\ nág	WY] Z g	\¢tuW[^xg4p�gik nrms jRg	]/�t s ]8tRg	]÷V'g	]|\0tR±itÑ��g	n2Z g	]���W[j�t�giW[]�j2vcX[���0g	n � ý���ú�ûçwcvc]æä%n2vxtuvxt7�/k'g	] s \0lqg	WY]� g��/tujRgi^c}~g	]8t[�æ��g	]0]Kg	n~^cg	XYW[] ^xt��æW[}~}fgin�g	W[]0Z g	\0tRW[^ `Jy+WYgÅjRv÷ginR±	gi\ ^xtRg	]
ä%nRvck'vcjRW�tuWYvc] g	]Å� giW � gi]�YTZ[�%\@�]�^"��rù����-�%�&�²þ��-`

Ô�WYV0t } s ]4] W[���8t l�m\ n s X[XYgJ´/tugiX[XYg	]+WY]4Z g	]Lä%nRvck'vcjRW�tuWYvc] jRk0nRvxtRvxt7�/k�gi]�p�gik nrms j2g	]8t s ]|tRg	]
s ]��JjRvç}Ñ\ � } s ]ãZ WYgây+g�Ó-] WYtRW[vc]æl�m\ n£giW[] gi] � ý���ú�û�giW[] gijfU?nR^c\0}fgi]|tRg	j~W[]ãZ g	}
vcV W[^xg	]~U�X[^xvcnRW�tu� }Ñ\0j%g	n2��g	W�tuginR]�`/��]"Z WYg	j2g	}�Ö s X[X0l�m\0� n2t)^�þ:�/þ�� � ginR}�WY] ] g	n2� s XYVfZ gij
� g��¢t2l�g	] j�tuginRj+±i\AgiW[] gi} � ý���ú�û s ]ÅZ g	nqg	]8tRjRk n2g	��� gi] Z g	]ç´/tRg	XYX[gx`
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� s ]PV'g s ���8tRgx�²Z sx� Z WYg	jRgij?�Jgin2l s � n2g	]ÄWY] jRV'g	j2vc] Z ginRg�Z0W[g�U?]8�hgi] Z \ ] ^ÅgiW[] gij � � g��
j s \ n2\ j s \¢l Z W[g��+V�gin2Õ ms ��� g	] n2g	k n ms jRgi]8t s tRW[vc] ¶ U�V j2��� ] WYt2t�_ `�ac`�a ¹ g	W[]0jR��� XYW[g � t��8�hgi] ]
s \ ���³Z WYg 7 ��j2tRg	XYX[W[^xg	]èä%nRvck'vcjRW�tuWYvc] jRk0nRvxtRvxt7�/k�gi] }~WYt�V�g�tun s ���8tugitA�hginRZ gi]�`4y s ]0]jRW[]0ZK]ms }~X[W[��� s X[XYg mU)ñ|\ WYw s XYg	] ±i{/X s jRj2g	] s \ ���èä%nRvxk�vcj2WYtRW[vc] j2k nRv=tuvxt7�/k'g	]��o\ ] Z�×2g��
Z g	n � g	n2}å�qWYnRZ s \¢lq}fWY] Z g	j�tugi] jÑg	WY] g ä%n2vck�vxjRWYtRW[vc]�«/þ � ý���ú�û-þ:�x`��} ´¢W[]0] g"giW[] gin
gY_~±	WYg	]8tugi]â�Jg	n s nRV'g	W�tu\ ] ^£j2vcX[X�tug	]�×2giZ v¢����] WY���|t?±	\Åw/W[giX[g�ä%nRvck'vcj2WYtuWYvc] gi]�Z0giÓ-] WYg	n�t
�hginRZ gi]��0j2v�Z sx� g	jojRWY] ]8wcvcXYX'ginRj2��� g	WY]|t	�¢] s ���Å´¢��� n2WYt2t ¶ a�V ¹ g	WY] g?U?\ j2� s � X'Z gin�ä%nRv=�k�vcj2WYtRW[vc] gi]Å±	\ÅtunRg�'²gi]��-}~WYtáZ gi] g	]��hgiWYtRg	náwcgin2l s � n2g	]Å�hginRZ gi]PjRvxX[X»`
y+W[g	j2g	jz�Jg	n�l s � n2g	] X[WYgil�g	n�tzjRvx}fW�t g	WY] g ¶ g��¢{/XY\ jRW�wKZ gin �Jvcn2wxg	n s nRV'g	WYtR\ ] ^ ¹ wxvcX[X s \¢�tuvc} s tuWYjR��� gAä%nRvck'vcj2WYtuWYvc] s XYW[j2W[g	n2\ ] ^Pwxvc] � g��/tuZ vx{/\0}fgi]|tRg	]�` ¯ W[g�jR��� vc] s \0l4Z gin
�4V'g	n�Õ ms ��� gi] g	V'g	]0g { mvc] ] gi]°Z WYgãU?]0l�n s ^cg	] Z g	jµ��]0l�vxnR} s tuWYvc] jR{=vc] j2\ }fgi]8tug	] s X[jäJj2g	\ Z0v=��y+vc{|\ }~g	]8tRg�V�g�tun s ���8tugitÀ\ ] Z s ] s X[vc^q±i\Ñg	���8tugi]~y+vc{|\ }fgi]8tug	]�k nRvck'vcj2WYtuWYv=�
] s X[WYjRWYg	n2t���g	nRZ0g	]�`y+WYg�ehginRgi��� ]|\ ] ^�Z g	n4pqg	XYgiw s ] ±�g	W[]0g	j4y+vc{|\ }~g	]8tRg	j4V'g	±¢m\0^cX[WY���
g	W[]0g	noU�]0l�n s ^cgq^cg	j2��� W[gi�8t�]|\ ]"Z0g	n s n2t��8Z sx� wxg	n2jR\ ���8tá�qW[n2Z��8Z WYg�k0nRvck'vcjRW�tuWYvc] s XYW[jRWYg	n��tug�U�]0l�n s ^cg�}fW�tJZ g	]"äJn2vck'vcjRW�tuW[vx] g	]£Z gij�y+vc{|\ }~g	]8tugij�±i\ � ý���ú�û-þ��-`|Ô�giX[WY] ^xtJZ WYg	j	�jRv��qW[nRZ£giW[]fy+vc{|\ }fgi]8t%l�m\ nJnRg	XYgiw s ]8tJg	n s ���8tug�t�� s ] j2vc] j2tRg	]f] W[���8t�`|y+gin � ý���ú�û/� � g	j�tW[j2t"jRgi� nzg	WY]0l s �����oZ sæs XYX[gAäJn�ms Z WY{ s tugâ\0] ZKU�n2^c\ }~g	]8tug s \ j½ ?vxnR} s XYl�vcn2}fgi] V�g��
j2tugi� g	]²�CjRv�Z sx� g	WY]çgiW[]0l s ���0g	n ø g	W[���0g	] {=gitRtRg	]8wcginR^cXYg	WY���æ^cg	]Cm\0^xt�`)àomsx� tH} s ] s \ ���\ ]|V�gij2tuWY}f}Ltug�U?nR^c\0}fgi]|tRj2tRg	X[XYg	] WY]"Z gin�U�]¢l�n s ^cg?±	\��¢jRv�wxg	n s X[XY^cg	}~g	WY] g	n�t�j2W[���zZ s j
� ý���ú�û�����«|�»�Jg	n�l s � nRgi]z�qW[g4vcV'g	]�V�gijR��� n2W[giV�gi]�`

<�=?>@=X` a)IBJ;UNM[J�Icb*P QÝM#D�H�J;PÞO?OvUVLNW

¯ W[g�W[] · s k WYtRg	X ¥ V'g	j2��� nRWYg	V'g	]��/jRvxX[X[gi] s \0l�Z WYg	j2g	n�d%V'g	] g²3RehgiZ g	\0tR\ ] ^cgi];8Ñ^ s ] ±	giny+vc{|\ }fgi]8tug�nRgik nrms jRg	]8tRW[g	n�t4�hginRZ gi]�`)y s V'g	WCj2vcX[Xwcvx]ç{=vc] {|nRg�tug	]çÖ-vcnR}�\ X[WYg	nR\0] ^cg	]
jRvr�hvx� X s \0lJZ0g	n ¯ vcn2t�� s XYj s \0��� s \0lJZ gin�´ s tR±	g	V'g	]0g s V j2tRn s �0W[g	n�t+\ ]0ZÄjRvzZ WYg�´¢g��
} s ]8tRW[{fwxvc]Ay+vc{|\ }fgi]8tug	]�g	n�l sx� tá��g	n2Z g	]�`y s ±	\ã�qW[nRZãZ s j~à)´¢Uq�ª�Jg	n�l s � n2g	]FdåÀFy+g	gin2��g	j�tug	n0git s X¸`$Ä 7 Âqg	WY] ^cgijRgitR±it	�oZ s jfZ s wxvc]
s \ jR^xg	�8t�� Z s=� gij�g	W[]0gÑ\ ]8tuginRX[WYg	^cgi] Z g£v/Z g	n 3�X s tRg	]8tug28â´|tunR\0{|tR\ n4Z gij���\ j2tRg	nRjHZ gin
¯ vcn�tuV'g	]|\0tR±	\ ] ^�m\ V�gin�Z WYgHy+vc{|\ }fgi]8tugH� W[]8��g	^ ^cWYV0t��-Z0W[g�V�gi]|\0tu±�t���g	nRZ0g	]Ä{ s ] ]��\ } mU�� ]0X[W[���0{xg	W�tugi]�±��qW[jR���0g	]Ky+vc{|\ }~g	]8tRg	]�±i\�V'g	j�tuW[}~}~g	]�`%à)´¢U ]ms � g	n�t"Z WYg	j2g
´/tun2\ {8tu\ n2g	]âZ0\ nR���Aj2t s tuW[j�tuWYjR��� g�U�] s X
�/jRg�giW[] gin�´/tuWY��� k nRvxV�g�Z gin?y+vx{/\0}fgi]|tRg s ]�`��} l�vcX[^cgi] Z gi]A�qW[n2ZAV'g	j2��� nRWYg	V'g	]��®�qW[gLy+vc{|\ }~g	]8tugH}~WYtqZ gi} à�´/U��ª�Jgin2l s �0nRg	]AnRg��
k nrms j2g	]8tuWYg	n�t���g	nRZ0g	] \ ] Z��qWYg"Z WYg	j2g � g	��� ] WY{çWY} p s � }fgi]�Z gij�wcvxnR^cgijR��� X s ^cg	]0g	]��]0l�vcnR} s tRW[vc] j s jRj2W[j�tug	]8tRg	]�g	W[]0^cg	j2gitu±�tq�qW[nRZ²`
e?Û1�j¦¿h-k�i?r�k��%¢cde�ÏwÒ^Í�ÐKÌsÍ�f?Ðhg Ò+Ì&Íji,Ê@Ò+Ì�Ò^Ïlk>fJiUf7m
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mon�p0q8r�ptsuq	vwnFr�phx>y#z[r{n�|~}��8x��

mU�� ] XYW[�����qWYgAZ s jz´/t s ] Z s nRZ¢�»�Jg	{8tuvcn2n s \0}f}~v¢Z0g	X[X¸�ÀZ s j~l�m\ n"Z0W[g �4V'g	n�Õ)ms ��� gi] Z s n��j2tugiX[XY\ ] ^�^cg	]|\0tR±it��q\0nRZ g ¶ w/^cX»` U?V jR���0] WYt2t�_ `�ac`�a ¹ ����g	n2Z g	]æV'g	WY} à)´¢U��»�Jg	n�l s � nRgi]y+vc{|\ }fgi]8tugÑWY]âg	WY] g	} � v/��� Z WY}fgi] jRWYvc] s XYg	]Ap s \ } nRg	k0nrms j2g	]8tuWYg	n2t	`²��} Ô4g	^cgi] j s tR±±	\ } ´/t s ] Z s n2Z¢���Av/Z giX[X»�áZ0g	jRj2g	] y+W[}~g	]0jRW[vx] s X[W�t;ms t"Z \ n2��� Z W[gçU�] ± s � XHZ g	n�wcvcn��
{xvc}~}fgi] Z gi] � g	n2}fgµV'g	j2tRW[}~}�tzWYj2t ¶ v=l�tÅ}fgi� nRginRgµ±	gi� ]¢�fv¢Z0g	nÅ�|\ ] Z gin2tRt s \ j2g	] Zy+W[}~g	] j2W[vc] gi] ¹ ���qW[n2Z �0W[g	nÄZ0W[g y+W[}~g	]0jRW[vx] s X[W�t;ms tÅZ0g	\0tRX[W[��� n2g	Z \ ±iW[gin2t ¶ s \¢l"±=`Þe�`
Ï 7 �'a;Ï 7	7 y+W[}~g	]0jRW[vx] g	] ¹ \ ] ZÄj2vc}~WYt+Z0W[g�^xgi�£m\ ] j2���8tug~U�V j�tun s {|tRW[vc]âg	nRn2g	WY���|t ¶ w/^cX»`
À ¯ vc] ^%g�t s X»`ØÁ¥ìdÂ ¹ `h� s tu�0g	} s tuWYjR��� gâe s jRWYjfZ s l�m\ n"WYj2tfZ W[gÄù�����«�ª���ý�� ¾Tý��_ª-þ �/þ�ú^� � �
"��rù������%�&�-�ÀgiW[] g � gi��� ] W[{æ±i\ n~� s tRnRWÉ�0±ig	n2X[g	^x\ ] ^ ��Z W[gzgi] ^µ}fW�tÑZ ginfÖ s {8tRvcn s ] s X
�/jRgwcg	n�� s ] Z0t~W[j�tÑ\ ] Zæl m\ n�Z g	n2g	]æU�\0j2l m\ � n2\ ] ^µgY_~±iW[g	]8tRg �Jg	n2l s � nRgi]ã±i\ n��Jgin2l m\ ^c\0] ^
j2tugi� g	] ¶ j2W[g	�0gºÀ ï \ XYX[\ }�git s X¸`;Á8ÏdÂ»��ÀFehginRnv��git s X»`ØÄ ¥ Â ¹ `
dJWY] g�Z0g	nhU?] ] s �0}fgi] V�giW[}�´/t s ] Z s nRZ¢�»�Jg	{8tuvcn2n s \0}f}~v¢Z0g	X[X0W[j2t�g	ji�0Z s=� Z WYg?giW[] ±ig	X��] g	]£y+WY}fgi] jRWYvc] g	]LX[WY] g s n)\ ] s V �ms ] ^xW[^�wxvc] g	WY] s ] Z0g	nÀj2W[] Z�`=y+W[gijCWYj2t'×2giZ v/����] vcnR} s �X[g	n��hgiW[j2gf] WY���8t�Z gin�Ö s XYX»`'�+W[giX[}~g	� n4{=vc}~}fgi] ¯ vcn2tRg~WY]çV'g	j�tuWY}f}�tRg	] · vc]8tug��/tRg	]
�ms \0Ó-^xg	náwcvcn s XYjáW[] s ]0Z g	n2g	]�`���y s jqà)´¢Uq�ª�Jgin2l s � n2g	]�g	n2j2tugiX[X�tág	WY] g	]�jRgi} s ]8tRW[jR���0g	]p s \0}A�-Z gijRj2g	]Äy+WY}fgi] jRWYvc] g	]zt s tuj�ms ��� X[WY���AXYW[] g s ná\ ] s V �ms ] ^xW[^�wcvc]0g	W[] s ] Z gin?j2W[] Z��W[] Z gi}°gijoj�t s tRW[j�tuW[j2��� g ø \ j s }f}~g	]0�ms ] ^cg s ] s X
�/j2W[g	n�t%\ ] Z£j2vc}fW�tÀwcginRj2\ ���8t��/Z W[gX3�X s �tug	]8tRgÑ´¢gi} s ]|tRW[{�8�wcvc] ¯ vcn2tRg	]�±	\�g	n2l s jRjRgi]�`
U�\ j2^ s ] ^cj2k \ ] {8t�l�m\ noà�´/UèWYj2tJgiW[] gD�F�t� � g	nR}���y+vx{/\0}fgi]|t���� s tunRWÉ������� �c�qWYgájRWYg
jR��� vc]âW[]�Z g	n��+V�gin2Õ)ms ���0g	] Z s nRj2tRg	XYX[\ ] ^~wcgin2��g	] Z g�t+�q\ n2Z gx`'y+\ n2���¿ù�����«�ª���ý��9¾Tý��_ª-þ
�/þ�ú^� � "��rù������%�&�â�qWYnRZ�Z W[gijRgL� s tRnRWÉ�ÅW[]ÅZ s j?ä%nRv/Z \ {8t�Z nRgiW[gin�� s tun2W[±	gi]%���r� º ��\0] Z
����±	ginRXYg	^xt	�-jRv~Z sx� ^cW[X�t�b

����� Æ ����� º �D�#�t���)Í ¶ _0`yì ¹
�hvcV'g	W+����g	W[]0g4vcn2tR� vc] vcn2} s X[gZ�)���"��� s tRnRW�� \ ] Z%�t�?giW[] g4vxn2tu�0vc] vcn2} s XYg����#�|�
� s tun2W�� W[j2t�}~WYto� Æ G�K'V�P������ ����HXV ¶ ��Í0� ¹ `
º � Æ Á'HJK	P ¶�� Ê�Í � Î ÍNRSRSR	Í �F� ¹ W[j�t"giW[] g�y+W s ^cvc] s X[} s tun2W��¿}~WYt~Z g	] ù�����«�ª¨��ý�� ¾Tý��_ª-þ�ù
wcvc]������ `Jy+W[gijÑjRWY] Z Z W[gz]0W[���8t2�ª] g	^ s tuWYwxg	] (+\ s Z n s t��q\ nR±ig	XY]ãZ0g	n�wcgin s XYX[^cgi}fgiW��
] g	n�tug	]ãd%W[^xg	]8�hgin2tRg wcvc]������ � ����� ÀFehginRnv��git s X»`ØÄ8ÏdÂ»`�y s j��Jgin2l s � n2g	]æXYW[gil�gin2t
Z W[gÑù�����«�ª���ý��V¾Tý��_ª®þ�ùHj2v �-Z sx� ^cWYXYt � Êo� � Î ��RSRNRF� �F� `
ehg	�ms XYtz} s ]�wxvc] º ��]|\ n"Z W[g�V ^cnrmv � tug	] ¯ g	n�tugÄ\ ]0ZKZ W[gP{=vcnRn2g	j2k�vc]0Z W[ginRg	]0Z g	]
�Jg	{8tuvcn2g	]ÄWY]%���+\ ] Z����	�'j2v g	n2�ms X�t?} s ]Ag	W[]0g	] s \0l�V÷y+WY}fgi] jRWYvc] gi]�n2g	Z \0±	W[gin2tRg	]
p s \0}A`²Ö�m\ n+Z WYg	j2g	]çp s \0}������ T ^cW[X�t��'Z sx� ginZ����� V'g	±¢m\ ^cXYW[���ÄZ gijVñ/\ s Z n s tuW��
��� f ivu�fdive�¡Vi?f&|�i!���2f/�T����cd� ivf2k%i?f � u�k*§�i?ß�k%i?f�g+csh#�ji?e � fd�ã��e%� g+k�uw� z�uwe%�/t�i?uyh-xduwi?lyh�z�ivuwh�i

�du�iTÙ�i?e%z�ivf&�jcdfd|@�jivh��9�2e-k%ivh�É�á�ßjx�i?e�k�ivf&h-äjh-k�iv� Õ[fduy�Br�k�cdfsg+tdr ¢g�fd|�uw|#���2f��ji?e�Ù�i?e%z�ivf&�jcdf&|��jivh
�/��e�k�i:h É�©�iv|�ivlwÕ h�i?uwf�m
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jR��� gi]ÄÖ-g	� XYg	nRjá\0] ZAZ0g	nq] g	\0g	]Py+WY}fgi] jRWYvc] s XYWYt ms tovck0tuWY} s X s ] ] ms � g	n�t�`
�����  ¡����� T Æ � T � º T �#� �T ¶ _0`wÁ ¹

U�V V WYX[Z \0] ^�_ ` ¤ ±ig	WY^xtCj2��� g	} s tRW[jR����Z W[g ø g	n2X[g	^x\ ] ^�Z0g	n#�+n2W[^cWY] s X�� � ginR}���y+vc{|\ }~g	]8t��
� s tun2W�� \ ] Z�Z g	] m5?V'g	n2^ s ] ^ s \¢lCZ s j�n2g	Z \0±	W[gin2tRgH�Av¢Z0g	X[X²Z \ nR���Apqg	Z \ ±iW[ginR\ ] ^~Z gin
y+W[}~g	] j2W[vc] gi]�`
¯ ms � nRgi] Z�WY} ´/t s ] Z s nRZ¢�»�Jg	{8tuvcn2n s \0}f}~v¢Z0g	X[X ×2g	Z0g"y+WY}fgi] jRWYvc]Pg	WY] g	} � ginR} g	]8t��
jRk n2W[���8t���j2tugi� g	]µZ WYgÑy+WY}fgi] jRWYvc] g	]�Z gij4nRg	Z0\ ±	WYg	n2tRg	]µp s \ }~g	j�l�m\ n�ý	.�ù��-�2ýTÿ&��þ�¢��&���
¹Tþ7"$��þ�`%y+WYg	j2gz� s V'g	] s k0nRW[vxnRWh{=g	WY] g�ehg	±ig	W[���0]/\0] ^cg	] ¶ git�� s¿s \ j£Z g	n~��g	] ^cg�Z gin
� ginR}~g ¹ �áZ0W[gÄjRWYgPl�m\ nzZ gi] ehgi]|\0tu±ig	nÅwcg	n2j2trms ] Z XYW[���è} s ���0g	] �£m\ nRZ gi]�`�y+W[g ¯ s � Xwcvc]#V���Z gin+] gi\ g	]µy+WY}fgi] jRWYvc] jR± s � X¸�-W[j2t?] s txm\ nRXYW[�����hgijRg	]8tRX[W[���Äl�m\ n?Z g	]ÄÔ�n s ZPZ gin
U�V j�tun s {|tRW[vc]²`
¯ W[X[X } s ]ây+vc{|\ }fgi]8tugHW[]âZ0g	} ] g	\0g	]���nRg	Z0\ ±	WYg	n2tRg	]Äp s \ } n2g	k n�ms jRgi]8tuW[ginRgi]��²}Ñ\ �} s ] ±��qW[jR���0g	]³Z gi] y+vx{/\0}fgi]|tRg	]è\ ]8tuginRjR���0g	W[Z0g	]���Z W[gµj2��� vc]èW[]������ Z0W[nRgi{8t
s X[j ´¢k s X�tug	]8wxg	{8tuvcn2g	]èg	]8tu� s XYtRg	]KjRWY] Z���Z s jRWYgPV'g	W[} U?\0l�V s \KZ gijzjRgi} s ]8tRW[jR���0g	]p s \0}fgij�V'g	n=m\ ��{|jRWY���|tRW[^xt��q\ n2Z g	]���\ ] Zè] gi\ g	] y+vx{/\0}fgi]|tRg	]��áZ0W[gµ] W[���8t�W[]èZ gin
\ nRj2k n=m\ ]0^cX[WY��� g	] � ginR}���y+vc{|\ }~g	]8t���� s tRnRWÉ�"wxvcnR{ s }~g	]�b

ac`Hý��_��þLy+vx{/\0}fgi]|tRgxb
Ö m\ nJg	WY]~y+vc{|\ }fgi]8toÁ M �qWYnRZ~Z g	nJgi]|tRjRk n2g	��� gi] Z g�´/k s XYtRg	]8wcgi{8tuvcn s \ j£����� T
s X[j�y+vc{|\ }~g	]8tRjR\ n2nRvc^ s t?V'g	]|\0tR±it	`�y+WYg	j2g	nqX msx� tájRWY��� s \ j�Z gi]A{|X[giW[] ginRgi]Ä� s �tun2W[±	gi]¤� T \0] Z º T V'g	n2g	��� ]0g	]�b

����� T M Æ � º M ¶ _0`wÄ ¹
y s¿º y+W s ^xvc] s XY} s tRnRWÉ�µW[j�t��ÀWYj2t£Z ginfp s \ }¥� º XYg	Z WY^cX[WY���÷g	WY] gÅ^cg	j�tunRgi��{8tug
�Jg	n2jRW[vx]�wxvc]¤�A`

¤ `V�²þ�ª®þLy+vx{/\0}fgi]|tRgxb
5?} g	WY]Ä] g	\ gij�y+vc{|\ }~g	]8t4W[]âZ g	} nRgiZ \ ±	WYg	n�tug	]¿p s \ } ±	\Än2g	k n�ms jRgi]|tRW[ginRg	]²�}Ñ\ �Ås XYj4y+vc{|\ }~g	]8tuj2\ nRn2vc^ s t s \ jR^cgi� g	]0Z¿wxvc} j2g	W[]0g	} � g	n2}�wcgi{8tuvcn2¦ g	WY]
k s j2jRg	]0Z g	n ý	.�ù����2ýTÿ&��þ���¢��&��¹Tþ7"$��¾xþ�ÿ&�7�&��§ T ^cgil�\ ]0Z g	]µ�hginRZ gi]�`�y+W[g�ehginRgi���¢�
]|\ ] ^�jRvcXYXYtugCjRvq^cg	j2��� g	�0g	]��TZ sx� g	n�l m\0n ] g	\ g�y+vc{|\ }~g	]8tug=��Z WYg%^cg	] s \ g · vxk W[gi]
s XYtRg	náy+vx{/\0}fgi]|tRg4jRWY] Z�� Z ginRj2g	X[V'g4�Jg	{8tuvxnág	nR±ig	\ ^=t��qWYnRZ �qWYg+l m\ náZ W[g s XYtRg	]F¨�`y+W[g+l�vcXY^cg	]0Z g�y+giÓ-]0WYtuWYvc]zX[giW[j�tugit�^cg	] s \AZ s j�Ô4gi��m\0] jR���8tug=b

§ T Æ ¦¤��� T ¶ _ `�a 7 ¹
y+W[gijRg	n äJn2vc±	g � ��Z gin l�m\ n giW[] ] gi\ g	j�y+vc{|\ }~g	]8tz}~WYt � ginR}�wxg	{8tuvxn�¦ g	W[]0g
p�gik nrms jRg	]8t s tuWYvc]"WY} nRgiZ \ ±	WYg	n�tug	]"p s \ }�\ ]8tugin�Z gin�vxV�gi]"^cgi] s ] ]8tugi]zehgiZ W[]¢�
^c\ ] ^qginRj2tRg	XYXYt����qW[n2Z s X[j©(@����¼iý��_��þ���¾��&��¦æ� ¶ ¼��&�,������«��7���-�	ÀFy+g	gin2��g	j�tug	n0git s X¸`$Ä 7 Â ¹

ª?�Tuwivh�h���lwl�k%i}~?cd� uwf&�jivh-k�uw��x�i?e��ãi?��k�ivfN¡ ���di?lwl�� u�k*«¬�® |2i?l�k�ivf�m
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reduction of dimensions

l = number of terms TDM term-document-matrix=
k = number of documents
m = rank of TDM

S = singular values
0

0

l x m

approximation of TDM
TDM =n best (least square) rank-n

¯�°F°F±³²j´Fµ·¶F¸�¹FºU»�¼o´�½-¾F¿NÀ[Á�Â:±jÃ:½-¾·¿¤Ä2Á8Å�Ã�Â:¿N²j²³µF¶F¸#´F¿YÅ ù�����«�ª¨��ý��½¾Tý��_ª-þ �/þ�ú^� � "��rù����-�%�&�
´F¿NÅuÆ©¿YÅ:ÀtÇ�ÄZÈ	ÉOµFÀÊ¿N¶'Â�Ç�Ë¤Á�Â:Å:±ÍÌ������Îº�Ïc¶F´F¿NÀÐ¶OµFÅu´F±j¿ÑV¤¿YÅ:ÃhÂ>¿N¶�ÄZ±jÀÊ¿N¶FÃ�±jÈ	¶F¿Y¶�°�¿0Ç
¾WÁ8²³Â:¿N¶�Òu¿NÅ�´F¿N¶ ¶ Ã:½-¾WÁ�Â�Â>±³¿NÅ�Â:¿NÅ6Óo¿NÅ�¿N±j½-¾ ¹ �8¿YÅ:¾*ÔÁ�²³Â£À[Á8¶4¿N±j¶·¿o¯�Õ·ÕFÅ:ÈSÌ�±jÀ[Á�Â>±³È	¶����� T �
´F±j¿°�¿	±�Ôµ·¸	²j±³½-¾%´·¿NÃ�ñOµWÁ8´FÅ:Á�Â>±³Ã:½-¾F¿Y¶PÖW¿N¾F²³¿NÅ�Ã"È	Õ·Â>±³À�Á�²Ö±jÃhÂSº

°�¿i±N¿Y±j½-¾F¶F¿LÂSº*Ä2Á8Ã�Ã:È×°�¿YÅ:¿Y½-¾F¶F¿YÂ:¿�ÄZÈ8É�µ·À[¿Y¶OÂ:Ã:µFÅ�Å:È	¸	Á�Â§ T ÉØÁ8¶F¶�Ã:È	ÀÊ±³ÂZÁ8¶WÁØÇ
²jÈ	¸L±Nµ�¿Y±j¶F¿YÀ ´�ÕWÁ8²³Â:¿N¶'Ù	¿YÉ'Â>È	Åo����� T M ¿N±j¶·¿NÃ{Á�²³Â>¿Y¶�ÄZÈ	ÉOµFÀÊ¿N¶'Â>¿YÃuÙ8¿NÅ�Òu¿N¶·´F¿YÂ
Òo¿YÅ:´F¿Y¶+º

Ë¤Á8¶�¿YÅ:¾*ÔÁ�²³Â�´WÁ8ÀÊ±³ÂÚÃ�ÈQÒuÈ	¾F²�Û0ÔµFÅuÁ8²³Â:¿DÁ8²jÃ�Á8µF½-¾ÊÛ0ÔµFÅ�¶F¿NµF¿�ÄZÈ	ÉOµFÀÊ¿N¶'Â>¿�Á8²³Ãh´�µFÅ:Å�È	¸'Á�Â:¿
Ü ¿NÉ'Â>È	Å�¿N¶¡´F¿NÅ�à�ÔÁ8¶F¸	¿�V��"´F±j¿#À[Á8¶ÝÁ8²jÃ¿ý	.�ù��-�2ýTÿ&��þ¤¢��&��¹Tþ7"$��¾xþ�ÿ&�7�&�uþ��Þ´F¿NÅ%ÄZÈ	ÉOµ�Ç
À[¿Y¶OÂ:¿�±jÀ�Å:¿N´·µ ±N±³¿NÅ�Â:¿N¶àßDÁ8µFÀáÁ�µ1'+Á�Ã:Ã:¿Y¶âÉØÁ8¶·¶+ºäã�ÃÉÖÔÈ8¶F¶F¿�Á8²³Ã:È×Á8µF½-¾âÄZÈ	ÉOµFÀÊ¿N¶�Ç
Â>¿�Å�¿NÕFÅSÔÁ8Ã:¿Y¶OÂ:±j¿YÅ�ÂZÒu¿NÅ�´F¿N¶�É�ÔÈ	¶F¶F¿Y¶��Ö´·±j¿�±³¶�´F¿YÅZµFÅ:Ã�ÕFÅ�Ôµ·¶F¸	²j±³½-¾F¿N¶¤Æ©¿YÅ:ÀtÇ�ÄZÈ	ÉOµFÀÊ¿N¶'Â�Ç
Ë¤Á�Â>Å�±ÍÌ��O´F±j¿�±Nµ·Åu¯�¶WÁ8²
��Ã�¿�°�¿N±�´F¿NÅáù�����«�ª���ý��)¾Tý��_ª-þN�/þ�ú^� � "��rù������%�&��°�¿N¶Oµ·ÂR±YÂoÒÑµ·Å:´F¿=�
¶F±j½-¾'Â¿N¶'Â:¾WÁ8²³Â:¿N¶�ÒoÁ8Å:¿Y¶+º+Ä2Á�¾F¿NÅZÀ�µFå ±Nµ·Å2²~Á�Â:¿N¶'Â>¿Y¶#Ã:¿NÀ[Á8¶'Â>±³Ã:½-¾F¿Y¶�¯�¶WÁ8²,��Ã:¿�¶F±³½-¾'Â
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´F¿NÅ£Ù8È	²j²³¿{ßDÁ8µFÀï´·¿NÅ�ÄZÈ	ÉOµFÀÊ¿N¶'Â:¿{Ù	¿NÅhÒo¿Y¶F´F¿LÂuÒu¿NÅ�´F¿N¶��'Ã�È	¶F´F¿YÅ:¶Ê¿NÃ�ÉØÁ8¶F¶�Á�µF½-¾�¿N±j¶·¿
¸	Å:È	å8¿�´OÂ>±j½-¾·ÕFÅ:È	°�¿HÔ2Å:µF¶F´·²~Á8¸	¿2´·¿NÃ Ü ¿NÅhÛ�Á8¾FÅ:¿Y¶FÃDÃ:¿N±³¶+º
¯ ±j²j²"À[Á8¶ð±jÀñ¶F¿YµF¿N¶���Å:¿Y´Fµ ±Y±j¿NÅhÂ>¿Y¶òß�Á8µ·À ±YÒu¿N±6î/�rÿ&ª � þ�����þ ¾xþ���«��[þ��»ú�û-þ��-��É�Á�¶F¶
À�Á8¶�´FÁx±Nµ��[ÒÑ±j¿Z±³À ´OÂ-Á8¶F´FÁ8Å:´�Ç Ü ¿NÉ'Â>È8Å:Å>Á�µFÀ[ÀÊÈ�´F¿N²³²W�[´F¿Y¶ ¯ ±³¶FÉ8¿Y²�±YÒÑ±³Ã:½-¾F¿Y¶�´·¿N¶
¿N¶'Â>Ã�ÕFÅ:¿Y½-¾F¿N¶F´·¿N¶ Ü ¿NÉ'Â>È	Å�¿N¶��ÖÁ8²jÃ�ÈÊÒÑ±³¿N´F¿YÅ:µFÀó´WÁ�Ã · È	Ã:±³¶OµFÃhÇ�Ë¤Á8å ¶ Ã:±³¿N¾F¿ÑÔ²³¿N±j½-¾OµF¶·¸
¹FºÐÏ ¹ Ù	¿NÅhÒo¿Y¶F´F¿Y¶+º
!���¼+�Rýj«/þ��#Ù8È	¶�Ïc¶·ÛôÈ	Å�À�ÁØÂ>±jÈ8¶FÃ:É�È	¶FÃ:µ·À[¿Y¶OÂ:¿N¶ ¶ ¿YÂcÒoÁ�±³¶âÖWÈ	Å�ÀõÙ	È	¶µ´�½-¾F²�ÔµFÃ�Ã:¿Y²³ÒuÈ	Å�Â:¿N¶
È�´F¿YÅ£Óo¿Y±jÃ�ÕF±j¿Y²j´FÈ	ÉOµFÀÊ¿N¶'Â:¿N¶ ¹ ÉØÁ8¶F¶�À[Á8¶4Á8µF½-¾tÁ8²³Ã©¶·¿NµF¿"ÄZÈ8É�µ·À[¿Y¶OÂ:¿ ¶ È�´·¿NÅ�\Jùrþ�ª1���&�
î �rÿ&ª � þ�����þ ¹ ±jÀöÅ�¿N´Fµ0±N±j¿YÅ�Â:¿N¶ðß�Á8µ·ÀöÅ:¿YÕFÅ÷ÔÁ�Ã:¿N¶'Â:±j¿NÅ�¿N¶��ÚÃ�Èà´FÁ8åàÁ8²jÃtßÑ¿N²³¿YÙ�Á8¶ ±YÀ�Á�å
¿N±j¶·¿NÃ£ÄZÈ8É�µ·À[¿Y¶OÂ:¿NÃ)°�¿i± ÔµF¸8²j±j½-¾�´F¿YÅ6¯�¶�ÛôÅ>Á8¸	¿�ÒÑ±³¿N´F¿YÅ©´WÁ�Ã · È	Ã�±j¶OµFÃ:À[Á8å Ù4Ú � ¼�½�¾ ¶ Ã�±j¿N¾·¿
Ô²³¿N±j½-¾OµF¶·¸Ê¹·ºÞÝ ¹ °�¿N¶Oµ·ÂR±YÂDÒo¿YÅ:´F¿Y¶¤ÉØÁ8¶F¶Öº
¯�°F°F±³²j´Fµ·¶F¸ø¹Fº î ±N¿Y±j¸8Â�¶FÈ�½-¾�¿Y±j¶FÀ[Á8²�±Nµ·Ã>Á8ÀÊÀ[¿Y¶·Û�Á8Ã�Ã:¿N¶·´���ÒÑ±j¿ù´F±j¿ùÓo¿NÃhÂ>±jÀÊÀ�µF¶·¸
´F¿NÅ�ßD¿Y²j¿LÙ8Á�¶ ±4¿Y±j¶F¿YÃ�ÄZÈ8É�µ·À[¿Y¶OÂ:¿NÃD°�¿i±�ÔµF¸8²j±j½-¾%¿N±³¶F¿NÅDÏc¶·ÛôÈ	Å�À�ÁØÂ>±jÈ8¶FÃhÇ · È8¶FÃ:µFÀÊ¿N¶'Â:¿N¶�Ç
¯�¶·ÛôÅ:Á8¸	¿{±³ÀÎßDÁ8¾FÀÊ¿N¶t´·¿NÃJà)´�¯DÇ Ü ¿NÅhÛ�Á8¾FÅ:¿Y¶FÃ£Ù	È8¶t´F¿NÅJÔ2¿N¶·¿NÅ:±³¿NÅ�µF¶F¸2´F¿YÃÚÁ8°FÃ�Â:Å>Á8É'Â:¿N¶
ß�Á8µ·À[¿YÃ�ÔµF°�¿YÅ{´WÁ8ÃÑã�±³¶·Û�Á8²³Â:¿N¶�Ù8È	¶�ÄZÈ	ÉOµFÀ[¿Y¶'Â>¿N¶×µF¶·´%¯�¶·ÛôÅ>Á�¸	¿N¶�°F±³Ã�±Nµ·Å Ô¯�¾F¶F²³±j½-¾�Ç
É8¿N±ÍÂ>Ã�°�¿YÅ:¿N½-¾·¶�µ·¶F¸�±j¶�Â:¿N½-¾F¶F±³Ã:½-¾F¿YÅ Ò ±j¶FÃ�±j½-¾'Â�Á8°F²cÔÁ�µ·ÛúÂSº
ÏcÀ ø ¿N¶'Â>Å�µFÀû´F¿NÅ)Ã:±ÍÂ>µWÁ�Â:±³Ù8¿N¶4ãÚ°�¿N¶·¿oÃ�Â:¿N¾F¿Y¶�´F±³¿uÁ�°FÃ�Â:Å>Á8É'Â>¿Y¶�ß4ÔÁ8µFÀÊ¿8ºQÄZ±³¿NÃ:¿�Òu¿NÅ�´F¿N¶
Á8µ·ÛäÓoÁ8Ã:±³Ã�¿Y±j¶F¿YÅuÆ)¿NÅ�À�ÇcÄZÈ	ÉOµFÀÊ¿N¶'Â�Ç�Ë¤Á�Â>Å�±ÍÌ4Ù	È	¶�Óo¿N±³Ã:ÕF±³¿N²³´FÈ	ÉOµFÀÊ¿N¶'Â>¿Y¶[ÀÊ±³Â�Â>¿N²³Ãhù������
«�ª¨��ý��4¾Tý��_ª®þ½�/þ�ú^� � "��rù������%�&��¿YÅR±N¿YµF¸8ÂNº£ÄZµFÅ�½-¾üßD¿Y´Fµ ±Y±j¿NÅ�µF¶F¸#´F¿YÅ�ÄZ±³À[¿Y¶FÃ:±³È	¶FÃR±NÁ8¾F²
¿NÅ:¾ ÔÁ8²³Â�À�Á�¶¤¿N±³¶F¿N¶�Á8°FÃ�Â:Å>Á8É'Â:¿NÅ:¿Y¶��+Á�°�¿YÅ�±³À[ÀÊ¿NÅÑ¶FÈ�½-¾�¾FÈ�½-¾F´F±³À[¿Y¶FÃ:±³È	¶WÁ8²³¿N¶�ß�Á8µ·ÀA�
´F¿NÅ�´FµFÅ:½-¾#´·Å:¿N±6Ë¤Á�Â:Å:±Y±N¿N¶�� T � º T µ·¶F´¤� T Å�¿NÕFÅSÔÁ8Ã:¿Y¶OÂ:±j¿YÅ�Â�ÒÑ±³Å:´+º ? ¿Y´F¿NÅZÃ�È	²j½-¾·¿�Á8°�Ç
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ÄZÈ	ÉOµFÀ[¿Y¶'Â>¿N¶�Á8µ·Û6´F¿NÅÑÃ�±³Â>µFÁ�Â>±ÍÙ	¿N¶%ã�°�¿N¶F¿�º
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´FµFÉ'Â>±³È	¶�°�¿NÃhÂ>±³À[À�Â{´F±j¿2¯�°FÃ�Â:Å>Á8É'Â>±³È	¶FÃ�Ã�ÂQÔÁ�Å:É8¿�º
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¿N±j¶·¿Zã�°�¿Y¶F¿�Ù8È	¶;�Á�Â>¿Y¸	È	Å:±³¿N¶[°�¿YÃ:½-¾FÅSÔÁ8¶FÉ8¿Y¶��·ÒÑ±³¿�¿NÃo±j¶�¯�°F°F±³²j´FµF¶·¸�¹Fºl¹�Á8¶·¸	¿N´F¿Yµ·Â>¿LÂ
±jÃ�ÂNº

<�=?> @:A'B+CED F�GHB+I(J A�K+L�F�JM&C%KNKNC)OP C%IRQSCEASTUJ V(DC WSC%FYXZFE[G�KNC%A'B+G�B�I(J A
ÄZ±j¿ÑÀ[¿Y±jÃhÂ>¿N¶'��Â-Á�¶F´WÁ8Å�´�Ç\��µ·½-¾FÀ�Á�Ã:½-¾F±³¶F¿N¶�Û-Ôµ·Åu´WÁ�Ã�����¼��&� � ý����%�&� �uþ��-���»þ�¾Tý��Ö¿NÅ��Y¿NµF¸8¿N¶
¿N±j¶·¿{¶WÁ8½-¾t´F¿YÅ�ßÑ¿N²j¿LÙ�Á8¶��]�ô´+º�¾Öº	Á8²³Ã:ÈZÀÊ¿N±³Ã�Â£´·¿NÅ Ô¯�¾F¶F²j±³½-¾FÉ8¿Y±³ÂN�NµFÅ£¯�¶·ÛôÅ>Á�¸	¿^�*Ã:È	ÅhÂ>±j¿YÅ�Â:¿
à*±³Ã�Â:¿ZÙ	È	¶¤ÄZÈ	ÉOµFÀ[¿Y¶'Â>¿N¶ÖºWÄ2Á8°�¿N±ÖÒu¿NÅ�´F¿N¶âäÚÅ�È	°F²³¿NÀÊ¿2´F¿NÅDßÑ¿N´FµF¶·´WÁ8¶��´F¿YÅ_��µF½-¾F¿NÅ�Ç
¸	¿N°F¶·±jÃ:Ã�¿�×�¿N´FÈ�½-¾�ÀÊ¿N±jÃhÂo¶·±j½-¾'Â"°�¿NÅ Ôµ·½-É�Ã�±j½-¾'Â>±³¸8ÂSºFÄ2Á�Á8²³Ã{ßÑ¿N²j¿LÙ�Á8¶��NÀ[Á8å4´F±j¿ Ô¯�¾F¶F²³±j½-¾�Ç
É8¿N±ÍÂ4Ù8È	¶�ÄZÈ8É�µ·À[¿Y¶OÂ:¿N¶àµF¶F´â¯�¶·ÛôÅ:Á8¸	¿N¶�Ù	¿YÅ�Òu¿N¶F´·¿YÂ�ÒÑ±³Å:´��ä¿YÅ:Ã:½-¾·¿N±j¶·¿N¶üÁ8²³²j¿�ÄZÈ	ÉOµ�Ç
À[¿Y¶OÂ:¿x��´F±³¿'�Nµ�¿Y±j¶F¿YÀöÃ:¿Y¾FÅ�Å:¿Y²j¿YÙ�Á8¶'Â:¿N¶ýÄZÈ	ÉOµFÀÊ¿N¶'Â�ÔÁ8µFå	¿YÅ:ÃhÂ�ÔÁ8¾F¶F²³±j½-¾üÃ:±³¶F´��6Á8µF½-¾
Òo¿Y±³ÂDÈ	°�¿N¶�Á8µ·Û£´·¿NÅDã�Å:¸	¿Y°F¶F±jÃ�²j±³Ã�Â>¿�ºFÏc¾FÅÑÏc¶·ÛôÈ	Å�À�ÁØÂ>±jÈ8¶FÃ:¸	¿LÒÑ±j¶F¶�Û-Ôµ·ÅD´·¿N¶`�È8¶FÃ:µFÀÊ¿N¶�Ç
Â>¿N¶%±jÃhÂ�×�¿N´·È�½-¾%Ã:¿Y¾FÅ"ÉO²j¿N±³¶+º � ¿N±ÍÂ>¿NÅo¾F±j¶'Â>¿Y¶×±j¶×´F¿NÅqàä±³Ã�Â>¿Á�µ·Ûô¸	¿YÛ-Ôµ·¾FÅ�Â:¿ÄZÈ	ÉOµFÀ[¿Y¶'Â>¿x�
´F±j¿[À�ÔÈ	¸8²j±j½-¾·¿NÅ�Òu¿N±³Ã:¿[¸'Á8¶���¶·¿NµF¿�¯�Ã:Õ�¿NÉ'Â>¿�¾·±j¶FÃ�±j½-¾'Â>²³±j½-¾�´F¿YÅ�¯�¶�ÛôÅ>Á8¸	¿[°�¿Y±j¶F¾FÁ8²³Â:¿N¶��
Òo¿YÅ:´F¿Y¶[¿LÙ	¿N¶'Â:µF¿N²³²FÙ	È	ÀZ�È8¶FÃ:µFÀÊ¿N¶'Â:¿N¶�¸'Á8Å©¶F±j½-¾'ÂÚÀÊ¿N¾FÅ+�YµFÅ��2¿N¶·¶OÂ:¶F±jÃ�¸8¿N¶FÈ	ÀÊÀÊ¿N¶+º
ÄZ¿NÅ�Ïc¶·ÛôÈ	Å:À[Á�Â:±jÈ	¶FÃ:Á8Ã:Ã�±jÃhÂ>¿N¶'Â�Ã:È8²j²W´WÁ8¾·¿NÅ�±j¶Ê¿N±j¶·¿NÅ	�O´F¿YÀ ��þ��-�+�»þ�¾Tý��Ö¶WÁ�½-¾F¸	¿NÃ�½-¾WÁ8²ÍÂ>¿YÂ:¿N¶
äÚ¾FÁ8Ã:¿=�F´F±j¿ZÄZÈ	ÉOµFÀ[¿Y¶'Â>²j±³Ã�Â:¿�Ã�ÈtµFÀ[Ã�È	Å�Â:±j¿YÅ:¿N¶²�·´WÁ8å�À�ÔÈ	¸8²j±j½-¾·Ã�Â�Ù�±³¿N²�Å:¿N²³¿YÙ�Á8¶'Â>¿�Ïc¶·ÛôÈ	ÅhÇ
À�Á�Â:±jÈ	¶�±j¶�´F¿Y¶×Òu¿N±ÍÂ"Ù	È	Å�¶F¿²j±³¿N¸	¿Y¶F´F¿N¶×ÄZÈ8É�µ·À[¿Y¶OÂ:¿N¶×¿N¶'Â:¾WÁ8²³Â:¿N¶×±jÃhÂ��X&+����þ%«��2ý��-�%�&�0ù��
"-û0ýTùrþa�0º
ÏcÀÐÛôÈ8²j¸	¿Y¶F´F¿N¶ÊÒo¿YÅ:´F¿Y¶�¿N±³¶F±j¸	¿ Ü ¿YÅ�Û�Á8¾FÅ�¿N¶'�YµFÅ{Óu¿NÃ�Â:±jÀÊÀ�µF¶F¸�´F¿YÅ�ä�Å ÔÁ8Ã�¿N¶'Â-ÁØÂ>±jÈ8¶FÃ:Å�¿N±ÍÇ
¾F¿N¶·ÛôÈ8²j¸	¿��K��þ��7�2ý��0ÿ&����«��"Ù	È	Å�¸	¿NÃhÂ>¿Y²j²³ÂNº+ÄZ±³¿NÃ:¿�Ã:È	²³²³Â>¿Y¶#±j¶#¿Y±j¶F¿�ä�Å�ÈU�N¿Y´FµFÅ¿N±³¶F¸	¿N°�¿YÂ�Â>¿LÂ
Ã:¿N±³¶��*±j¶�´F¿YÅ4´F±³¿tÛ ÔµFÅ´F¿N¶àÏc¶·ÛôÈ	Å�À�Á�Â:±jÈ	¶·Ã:É8È8¶FÃ:µFÀÊ¿N¶'Â:¿N¶ù°�¿NÃhÂ>¿[ßD¿Y±j¾F¿Y¶·ÛôÈ	²³¸	¿t±j¶ü¢��&�
�^"-þ��Rý��-�%�&� � ���@�/þ � ¢��&�0ù�ª � þ�����þ���¸8¿YÛôµF¶F´·¿N¶×Òo¿YÅ:´F¿Y¶%ÉØÁ8¶·¶1�uú^�&��¾xþ��uù	ý����%�&�âý	.��&ª¨�
���rú�ª � þ�����ù3�0º�Ä2Á�´FµFÅ:½-¾�ÒÑ±jÅ:´�±jÀÊÕF²j±��N±ÍÂ{È�´F¿NÅ�¿LÌ�ÕF²j±��N±ÍÂ�Á�µF½-¾�¿N±³¶�Óo¿Y¶Oµ·Â��Y¿NÅ�Ûô¿Y¿N´F°FÁ8½-É
¿NÅ:¾·È	°�¿Y¶��Ú´WÁ8å��NµFÅ Ü ¿NÅ�°�¿YÃ:Ã�¿NÅ:µ·¶F¸�°�¿N±Ñ´F¿NÅ)��Õ�¿(�Y±YÓWÉØÁ�Â:±jÈ	¶b�Nµ·É*Ôµ·¶·ÛúÂ>±³¸	¿NÅ�¯�¶�ÛôÅ>Á8¸	¿Y¶
¿N±j¶·¸	¿NÃ�¿YÂ��LÂ�Òu¿NÅ�´F¿N¶�ÉØÁ8¶F¶+º
<�=BA!=?> c�LedVP�Dgf£IBJ;P�D�M[J;UNDih9PÞHkjmlNDØI?P�h/PÞLNPonEPÞD�p+M�lND�PÞL
qsrot1¶òÛö1t-ó0rot�uav'ò�w�t-ó 'x ó x ®�t�w�ï xzy
ÄZ±j¿ � ý�·¥� � ý�� � ý���«����'ý����uþ��[þ�¾Tý��²ú�þYÇ�Ë�¿YÂ:Å:±jÉb�AË�Ë¤ß{ÇhË�¿LÂ>Å�±jÉk��ÒÑµFÅ�´F¿�Ù	È	¶ ? º ï Á8ÅhÇ
°�È	¶·¿N²j²2µ·¶F´{�2È	²³²j¿Y¸	¿N¶ò±jÀ ß�Á�¾FÀ[¿Y¶¡´·¿NÃ%Æ"Ï�ä|��ÆÑã�ß{Ç�ä�Å�ÈT×�¿NÉ'Â>¿YÃ�¿N¶'ÂcÒÑ±³½-É8¿N²ÍÂSºDÄZ±j¿
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Set of Documents judged as
relevant by "traditional" IR

relevant by "traditional" IR
Documents judged as highly

relevant by MMR-metric
Documents judged as highly

Query

Set of Documents judged as
irrelevant by "traditional" IR

¯�°F°F±³²j´Fµ·¶F¸ð¹·º*}�¼8~�Å:±³¶��N±³Õ¡´·¿NÅ�Óo¿NÃhÂ>±jÀÊÀ�µF¶·¸ý´·¿NÅS~�ÅSÔÁ8Ã:¿Y¶OÂ>Á�Â>±³È	¶FÃ�Å:¿N±³¾F¿N¶�ÛôÈ	²j¸	¿�ÀÊ±³Â
´F¿NÅ�� ��·U�-� �/�s� �/���/�-�m�/�U�����"���3�/�����YÇ�Ë�¿YÂ:Å:±³É�ºSÄZ±j¿]�hÂ:Å>Á8´·±³Â>±³È	¶F¿Y²j²j¿$�oÏ�ß{ÇhË�¿LÂ>Å�±jÉ�É�ÔÈ	¶·¶OÂ:¿
°�¿Y±jÃ:Õ·±j¿N²³Ã�Òu¿N±³Ã:¿´WÁ8Ã8�2È	Ã:±³¶OµFÃhÇ�Ë¤Á8å�Ã:¿Y±j¶+º���Óo¿SÁ8Å�°�¿Y±³Â:¿YÂÑ¶WÁ8½-¾1� ï Á8Å:°�È	¶F¿Y²j²:�U�a�-�
Ä2Á8Å:ÃhÂ>¿N²³²jµF¶·¸t¾F±j¿YÅ"²j¿N¾·¶OÂDÃ�±j½-¾�Á8¶����{Á8Å�°�È8¶F¿N²³²:�U�3�)Á8¶Öº
¯�µFÃ�¸'Á8¶F¸	Ã�ÕFµF¶FÉ'Ââ±jÃhÂ#´F±j¿b�2Å:µ·¶F´WÁ8¶F¶FÁ8¾FÀÊ¿x��´FÁ8å�Û0ÔµFÅ�¸	µ·Â:¿g�������?�����3�/�jÇ�ã�Å�¸	¿N°F¶·±jÃ:Ã�¿
¶F±j½-¾'Â¶OµFÅ´F±j¿�ßD¿Y²j¿YÙ�Á8¶��t¿N±j¶·¿NÃÄZÈ	ÉOµFÀÊ¿N¶'Â>¿YÃ°�¿LÂ>Å>Á�½-¾OÂ:¿YÂÒu¿NÅ:´·¿N¶àÃ:È	²³²³Â>¿=�ÖÃ�È	¶F´F¿YÅ:¶
Á8µF½-¾×´F¿NÅoÏc¶·ÛôÈ	Å:À[Á�Â:±jÈ	¶FÃ4�NµF¸8¿YÒÑ±j¶·¶+º��DÀ ±³¶�´F¿NÅ0�*±³Ã�Â:¿Z´F¿NÅoÅ:¿N²³¿YÙ�Á8¶'Â>¿Y¶%ÄZÈ	ÉOµFÀ[¿Y¶'Â>¿x�
´F±j¿[´F¿N¶,�2È	¶·Ã:µFÀÊ¿N¶'Â>¿Y¶üÕFÅ ÔÁ�Ã:¿N¶'Â:±j¿NÅhÂ�ÒÑ±³Å:´��*À ÔÈ	¸	²j±³½-¾FÃ�ÂÒu¿N¶F±³¸�Å:¿Y´FµF¶F´FÁ8¶'Â>¿�ÄZÈ	ÉOµ�Ç
À[¿Y¶OÂ:¿�Òu¿N±³Â�Ù	È	Å�¶F¿
�Nµ#¿YÅ:¾WÁ�²³Â>¿Y¶���ÒÑ±³Å:´�´·±j¿�ßÑ¿N±³¾F¿N¶�ÛôÈ	²j¸	¿�´F¿YÅ2ÄZÈ	ÉOµFÀÊ¿N¶'Â>¿�ÀÊ±³Â�´F¿YÅ
Ë�Ë¤ß{ÇhË�¿LÂ>Å:±³Éw°�¿NÃhÂ>±jÀÊÀ�ÂNºoÄZ±³¿NÃ:¿�Ù	¿NÅ�Ã:µF½-¾'Â	�D±³¶��o²jµFÃhÂ>¿YÅ:¶�Ù	È	¶ÎÔÁ8¾·¶F²j±³½-¾F¿N¶òÄZÈ	ÉOµ�Ç
À[¿Y¶OÂ:¿N¶���¿YÒu¿N±j²³Ã"¶OµFÅ"Òo¿Y¶F±j¸	¿4ÄZÈ	ÉOµFÀÊ¿N¶'Â>¿�Á8²³Ã"Ã:¿Y¾FÅÑÅ:¿N²³¿YÙ�Á8¶'Â8�Nµ%ÉO²~Á8Ã�Ã:±����N±j¿YÅ:¿Y¶��W´F±j¿
ÔµF°FÅ:±³¸	¿N¶wÄZÈ	ÉOµFÀÊ¿N¶'Â>¿%´F¿NÃ��o²jµ·Ã�Â>¿YÅ:Ã%��¿N´FÈ�½-¾øÁ8²³ÃtÒo¿Y¶F±j¸	¿YÅ[Å�¿N²³¿YÙ�Á8¶'Â �Nµw°�¿YÒu¿NÅhÂ>¿Y¶+º
ÄZ±j¿×¯�¶F¶FÁ8¾FÀÊ¿�´WÁ�°�¿Y±�±³Ã�Â[Á8²jÃ�È ��´WÁ8å	�o²jµFÃhÂ>¿YÅ[Ù	È8¶�ÔÁ8¾F¶·²j±j½-¾·¿N¶øÄZÈ8É�µ·À[¿Y¶OÂ:¿N¶wÙ8¿NÅ�Ç
Ã:½-¾F±³¿N´F¿Y¶F¿�¯�Ã:Õ�¿NÉ'Â>¿�Á8°�´F¿N½-É�¿N¶��OÃ:È�´WÁ8å´F¿YÅÚÏc¶·ÛôÈ	Å:À[Á�Â:±jÈ	¶FÃ�¸	¿YÒÑ±³¶F¶t¸	ÅSÔÈ	å	¿NÅ�±³Ã�Â	�8Òo¿Y¶F¶
ÄZÈ	ÉOµFÀ[¿Y¶'Â>¿Á8µFÃuÙ	¿NÅ�Ã:½-¾F±³¿N´F¿Y¶F¿N¶S�o²jµFÃhÂ>¿YÅ:¶%Á8²jÃu¾FÈ�½-¾%Å�¿N²³¿YÙ�Á8¶'Â"°�¿YÂ>Å:Á8½-¾'Â>¿LÂ"Òo¿YÅ:´F¿Y¶+º
¯�°F°F±³²j´Fµ·¶F¸�¹Fº*}�Ù8¿NÅ>Á�¶FÃ:½-¾WÁ�µF²j±³½-¾OÂ�´F±³¿2Ïc´F¿N¿�´F¿NÅ]� �R�U�-� �/��� �/���/�-�m�/� �����"���3�/�����Lº
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ÄZ±j¿�Ë�Ë¤ß{ÇhË%¿YÂ>Å�±jÉ�±³Ã�Â"ÛôÈ	²³¸	¿N¶·´F¿NÅ�À�Á8å8¿N¶�´F¿��W¶F±j¿YÅ�ÂN¼
�Þ�{§��¨ Mª©�« §]��¬

K'GØP��×KU¨ M:®S« §]¯U°±
²³´�µ ¶R·�¸ ��¨U¹ ©�º �N»½¼¾¿��ª��» µ � ¸;À ¨aÁ ® ° ± � ¶R·�¸ ��¨s¹ © ¨aÁ?���ªÂ\ÃÄ

ÅÇÆÈ
��¹FºÉ�U�a�

Ä2Á8°�¿Y±ä±jÃhÂº ¬ Ê�µ·¿NÅ4Ëx�« §{¬ Ã:¿YÂ�È8Û)Â>È	Õ`Ì�Å:¿Y²j¿YÙ�Á8¶'ÂÑ´FÈ�½Nµ·À[¿Y¶OÂ:Ã�È�Û%�hÂ:Å>Á8´·±³Â>±³È	¶WÁ8²�Ï�ß�� �°±;¬ Ã:¿YÂ�È8Û6Á8²jÅ�¿SÁ8´kË×Ë�Ë¤ßÞÅ:Á8¶FÉ�¿N´¤´·È�½YµFÀ[¿Y¶'Â>Ã	�µ ® �ÇÍ © �(�»�¶^·�¸ ¬ Î ·�¸;Ï�ÐÒÑ �Ó�ôÙ�¸	²Xº��²³¿N±j½-¾OµF¶·¸Ê¹·º*}U�0º
Ë�±³ÂD´F±³¿NÃ:¿YÅ�Ë�¿YÂ:Å:±jÉ�É�Á�¶F¶�Á8²³Ã:È�Ã:µ·Éz�Y¿NÃ�Ã:±³Ù8¿�´F±³¿ßD¿Y±j¾F¿Y¶·ÛôÈ	²j¸8¿2´F¿NÅ&~�Å ÔÁ8Ã�¿N¶'Â-Á�Â:±jÈ	¶%´F¿YÅ
ÄZÈ	ÉOµFÀ[¿Y¶'Â>¿�¿NÅ:ÀÊ±³Â�Â>¿Y²³Â+Òu¿NÅ�´F¿N¶+º8Ä2Á8Ã���¿YÒu¿N±³²jÃ*¶ ÔÁ8½-¾FÃhÂ>¿oÄZÈ	ÉOµFÀ[¿Y¶'Â©±³Ã�Â©Á8°F¾ ÔÁ8¶F¸	±³¸ÑÙ8È	¶
´F¿NÅD¯�¶·ÛôÅ:Á8¸	¿Ôz�mÕ×Ù	È8¶¤´F¿Y¶�°�¿NÅ�¿N±³Â:Ã"Ù	È	¶�Ë�Ë¤ßûÁ8²jÃ"Å�¿N²³¿YÙ�Á8¶'ÂD°�¿LÂ>Å>Á�½-¾OÂ:¿YÂ:¿N¶#ÄZÈ	ÉOµ�Ç
À[¿Y¶OÂ:¿N¶+º+ÄZ¿NÅ%~©Á8Å>Á8ÀÊ¿YÂ:¿NÅ µ °�¿YÃ�Â:±jÀÊÀ�ÂZ´WÁ�°�¿Y±»��ÒÑ±³¿�¶WÁ8¾#±³ÀÖ�DÀÊÛô¿Y²j´�´·¿NÅZ¯�¶·ÛôÅ>Á8¸8¿À�Á8¶ÝÃ:±³½-¾�´WÁ�°�¿Y±4°�¿YÒu¿N¸	¿Y¶ÞÀ¤ÔÈ	½-¾'Â>¿8ºDã�Å%É�Á�¶F¶¡Ù8È	À Ïc¶·ÛôÈ	Å:À[Á�Â:±jÈ	¶FÃ�É8È	¶·Ã:µFÀÊ¿N¶'Â>¿Y¶
Ù	¿NÅSÔÁ8¶F´F¿YÅ�ÂÒu¿NÅ:´·¿N¶��äÃ�È�´WÁ8å�¿YÃ2À�ÔÈ	¸8²j±j½-¾�±jÃhÂ��Ö¶äÔÁ8¾F¿NÅZÁ8µ·Û�´WÁ8Ã%�DÀÊÛô¿Y²j´�´·¿NÅZ¯�¶·ÛôÅ>Á8¸8¿�Nµ×ÛôÈ	ÉOµFÃ:Ã�±j¿NÅ�¿N¶�È�´F¿YÅÑ´WÁ8Ã8��À�Ûô¿N²³´�À[¿Y¾FÅÑÁ8µFÃ4�Nµ'Òo¿Y±³Â:¿N¶+º
qk×HØmw�w xzÙ/ÚaÛ Ømw Û�Ü�Ú ×�Ømw Ü$Ú uat Û w ÚÞÝ t ÚaÛ�Ü$ß t Ù/ÚaÛ Ømw y
Ïc¶ü´F¿NÅ��ä±ÍÂ>¿NÅ:Á�Â>µ·Å4´F¿YÃ�Æ)¿LÌ�Â:Ù8¿NÅ:ÃhÂ>¿Y¾F¿N¶FÃ�ÒÑ±jÅ�´�Ã:½-¾·È	¶�Ã:¿N±ÍÂ�²jÁ8¶F¸	¿YÀ ´F±jÃ�É�µ�Â>±j¿YÅ�Â	�)ÒÑ±³¿
Ã:±j½-¾�´F±j¿Ïc¶'Â>¿Y¸	Å>ÁØÂ>±jÈ8¶%Ù8È	¶¤¶F¿Yµ¤¸	¿Y²j¿YÃ:¿N¶·¿N¶�Æ)¿LÌ�Â:Â:¿N±³²j¿N¶%ÀÊ±³ÂÑ´F¿YÀõÙ	È	Å�¾F¿NÅ_�¿Y²j¿YÃ:¿N¶·¿N¶
Á8µ·ÛF´·¿NÅ©Ó{Á8Ã:±³Ã+Ù	È	¶ Ü È	Å�ÒÑ±³Ã:Ã�¿N¶�Ã�È÷ÒÑ±j¿Ú´WÁ8ÃNàÖ±j¿Y¾F¿N¶2Ù	È8¶�Ïc¶·Ûô¿YÅ:¿N¶��N¿N¶�À[È�´F¿N²³²j±³¿NÅ:¿Y¶2² ÔÁ8å�ÂSº��È	²j½-¾·¿�Ë�È�´·¿N²j²³¿�°WÁ�Ã:±j¿YÅ:¿Y¶%È�ÛúÂÑÁ8µ·Û©ßÑ¿NÕFÅSÔÁ8Ã:¿Y¶OÂ>Á�Â>±³È	¶F¿Y¶%ÀÊ±³Â0~�Å:È	Õ�È	Ã:±ÍÂ>±³È	¶F¿N¶�µF¶F´×Ã:¿0Ç
À�Á8¶'Â:±jÃ:½-¾·¿N¶¤á�¿YÂ��N¿Y¶���ÒuÈ	°�¿N±"´F±³¿NÃ�¿�Óu¿N¸	Å�±�â�¿�À[¿Y±jÃ�Â�¿LÂcÒ{Á�ÃÊÒu¿N±ÍÂ>¿NÅ�¸	¿LÛ�Á8å8ÂtÒu¿NÅ�´F¿N¶
Á8²jÃDÈ	°�¿N¶�°�¿NÃ�½-¾FÅ:±³¿N°�¿N¶+º�¯�²jÃDÆ)¿N½-¾F¶F±³É%Û-Ôµ·Å�´F±³¿NÃ�¿�Ïc¶'Â>¿Y¸	Å>Á�Â:±jÈ	¶%Òo¿YÅ:´F¿Y¶#¾*ÔÁ8µ��F¸���ã3��ä�å���4�/�-���8ä(�/���"ä6æ$�z������ã3��ÇÒ~ÚÅ�ÈU�N¿YÃ:Ã�¿�¿N±³¶F¸	¿YÃ:¿YÂ��YÂ	�)´·±j¿�Ã:È÷ÒuÈ	¾F²�Ã4Ë�À�°�È	²j±³Ã:½-¾âÁ8²jÃ�Á8µF½-¾âÉ8È	¶�Ç
¶F¿NÉ'Â>±³È	¶F±³Ã�Â>±³Ã:½-¾�Ã�¿N±³¶�É�ÔÈ	¶F¶F¿Y¶{�4�Ç�2±³¶OÂ:Ã:½-¾`�U�3�¸�ç����½-¾·À�Á8²³¾FÈ8Ûô¿YÅ��U�è�¸�0�lË�Å:È8Ã:ÃF¿LÂ�Á8²Xº��	»3�»��ÇáDÈ	Å�Ù�±j¸ �U�3�-�0º���È8²j½-¾F¿ Ü ¿NÅ�Û�Á�¾FÅ:¿Y¶�Ã:±³¶F´�±³¶FÃ:°�¿NÃ�È	¶F´F¿YÅ:¿2Á8µ·½-¾�¸	¿N¿Y±j¸	¶F¿LÂ���µFÀÐ´WÁ8ÃoãÚ¶'ÂhÇ
Ã�Â>¿Y¾F¿N¶Ê¿N±³¶F¿NÃ6²jÈ	ÉØÁ8²³¿N¶�ÄZ±³Ã:ÉOµFÅ�Ã�ÛôÈ	ÉOµFÃ�±³¶F¶F¿NÅ�¾WÁ8²³°�¿N±³¶F¿NÃ£¸8²jÈ	°WÁ�²j¿N¶�Óo¿(�YµF¸	Ã�Å>Á8¾FÀÊ¿N¶·Ãé�Yµ
À[È�´F¿N²³²j±³¿NÅ:¿Y¶�� Ù8Á�¶¤ã�²jÃhÂW¿YÂWÁ8²Xº��Uê3�Xº
ÄZ±j¿NÃ�¿NÃ�~�Å:È	°·²j¿NÀ ±j¶#´F¿YÅ�ë�È8Å:Ã:½-¾OµF¶·¸`�YµFÀáÆ)¿LÌ�Â:Ù8¿NÅ:ÃhÂ>¿Y¾F¿N¶ü±³Ã�Â2ÃhÂ>Å:µ·ÉOÂ:µFÅ:¿Y²j²DÔÁ8¾·¶F²j±³½-¾�NµFÀ È	°�¿Y¶ü°�¿YÃ:½-¾FÅ�±j¿Y°�¿Y¶F¿N¶¤~�Å:È	°F²³¿NÀ ´F¿YÅtÏc¶OÂ:¿N¸	Å:Á�Â>±³È	¶�´F¿YÅ�Õ�È8Â>¿Y¶OÂ:±j¿Y²j²�Å:¿N²³¿YÙ�Á8¶'Â>¿Y¶
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x�]jbÆ] s ¢���fn}<w s ]`_a_�[ � B � BK�¤befn}<w�in]jb{�/b s b m b��Q]j}<wF_cz s ~hg�b{iÅù-b{i u b u ]|_Å]jw�inb s ;�qm(zU]�~ ko(be]|_cb s w�m7_�be] s ]j~tbS£�icm(oF_c]`fn}<w�b 2 m(}<wF_nbe]jd`bË�Q]`bhÕ{z u 5Wb{]jfn£�]jbed ò g�m z ¦�bein~(djbe]`}<w�b¡fnb{w�i
z s _cbeiafn}<w�]`beg�d`]j}<wydjm s ~tb{iÅù-bø¸_cb s ]j}<wF_Æm7g qmqpGz�m7_3g�z�ia}<w�~tb{� qz�w�ia_3�Wb{ing�b s+� xSm7w�bei��Q]jiagg�]jb m b��Q]j}<wF_cz s ~%g�bei � ] s _ni qm(~(b�] s g�beiWù-b{i u k x r oGz u b s _ k \�m7_nin]|¸ u be]`fa_3b{_��Wm(fQm(d`d k~tb u be] s bei»� r i u z�dj]`beia_%m(djf»] srm djbe]`}<wGz s ~s[ �ut�� xSm7Õez1� qz�w�ia_ u m s b{] s b�v �Dwqe vxF�y�F �²$KncOz ` ��8ø��{Uw ` K³�@{
| ô~}@�n� �� õ b{] s ò g�]`bKg�b s ¢ s _cb{]jd�g�b{f m b��Q]j}<wF_cb{f ¥tr(s ùbei u�}@� K�{�{ FIH �zUe v ± g�bef�x r oGz u b s _cb{f �� ] u�m b{fcm u _c~tb��Q]j}<wF_��¤bef�_c] upu _ ô g�m(fQo qrts�s _cbhg�]jb¡fa}<w rts�/b{fn}<w�ia]jbe�¤b s b5ù-b{i u w qm(zU]�~(o(be]|_�� � � � fabe] s�õ ò f r �Q]jbpbe] s b��qv �(±Oe vxF.y�F ²$KncOz ` ��8ø��{Uw ` K³�@{� ô~}@�«õ ò g�]jb°be] s b s ¢ s _nbe]jdQ� qz�ipg�m(f m b{�Q]`}<wF_5g�befÁù-b{i u f }�� qz��¤beiÁg�]jb�\°b s ~tb®m(d kdjbeipx r oGz u b s _cb°w�] s �3be~ �/b{fa_n] uZu _ <�ó m(d`_ rts b{_�m7d ����� ? � x�]`b � ] s _ni qm(~(b^g�b{ipùbei u kx r oGz u b s _ k \^m7_cia]|¸y�3beiag�b s g�m(w�b{iK� r dj~tb s g�b{i u m z b s g�bI] s ]`beia_  � �� � �QÊ�| ô~}@��� �� õ1� � ô�}���õ ô 3 � B õ
x�]jb�ù-m(�¤bedjd`b s 3 �ut z s gs3 �ut Õ{be]j~(b s d r o7m7djb�z s g�~td r ��m(djb m b��Q]j}<wF_cf���z s oF_c] rts b s ò g�]jb] s £�icm7oG_n]jfa}<w�b s®ó ´ fa_cb u b s�r �	_¹m s ~tb{�3b s g�b{_¹�Wb{ing�b s�< x�z u m7]jf�4�B&? �
x�]jb���]`fnw�b{in]j~(b s�k�s _cb{infaz�}<wGz s ~tb s�� b�_��Æm ] s g�b s E�F���` : FI`�H K FI� e vM� �@{98 FIH�F {!c F �
ùQö �*��� w�m(�¤b s ~tbeÕ{be]j~7_ ò g�m z fa]j}<w u ]`_Zf r dj}<w�b s�m b��Q]j}<wF_cz s ~tb s g�]`bsH�FI`�H K FI� e v k
� ia~tbe� s ]jfafnbËg�bez�_ndj]`}<w ¥ beia�/b{fnfnb{i s djm(fnfab s¯ô=< ;�m(i u m s 4�3@? ò < ¦ rr inw�bebef�b{_�m(d � 4F'@? õ��
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� ] s bÀg�bei6;�m7z�£�_<m7z���~Fm(�¤b s m(z���g�beiZ£�i r £ r fn]`_n] rts m(djb sv� �/b s b^]`fa_Zbef ò��h� H�J e v 89� H �JaF { ¥trts : r i�_cb s Õez ] s g�b s+� xSm(ÕezZ�Q]jiagpb{] s ùKw�befnm(z�inz�fWbe] s ~tb{fnb{_nÕ{_ ò g�bei q¢hpGz�] ¥ m kdjb s ÕeoGd�m(fafnb s m(z��¡: r ia_nb s g�b¢] s ]jb{ia_ �K��u ö�m(w u b s g�]jbefabei5¢�in�¤be]`_Àf�_<m s gOg�b{iÀ] u4 ¢�úSù k 7 i r@£ beoF_�b s _��Q]j}<o7bed`_nb@ùKw�b{fcm(z�iaz�fn~(b s b{icm7_ r i®ùQö �$¤ < ú qz�w s b{_�m(d � 4 � ?ËÕez�i¦�beia� qz�~tz s ~ � ùQö �¥¤ ¥ b{ia�3b s g�b�_�� qz�iKg�]jb�ùKw�b{fcm(z�inz�fabeinÕ{bez�~(z s ~ qm(w s dj]`}<w�bS¢���f�_cinm(o k_c] r(s fa_nbe}<w s ]`o(b s ò �Q]jb�fn]`b�] s g�]`befnb{iÀ¢�in�¤be]|_°m(z��hg�bei5fa]`_nz�m7_c] ¥ b s�� �¤b s b��¤b s z�_cÕ�_�Qz�ing�b sUô v e `bF { ` � FIJ eq{ ` Kncseq{Ge v§¦ �IKj� < x�beb{ia�3befa_nbei�b�_�m(d � 4 Ð ? õø� x�]jb�¢�z�f��Æm7w�d�g�b{fbe] s g�bez�_n]j~tb s öQbe£�i�qm(fab s _<m s _nb s �<qz�i £ b{g�b q¢hpGz�] ¥ m(d`b s Õ{oGd�m(fafnb¡~tbefa}<w�]jb{wF_ s m7}<w^g�b s ] s¢���fa}<w s ]`_a_h[ � B � >��/b{fn}<w�ia]jb{�/b s b s ö¹b{~tbed s+�
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ù-m(�/b{djd`b¡3 � B  �¨ r o�m(djb m b{�Q]`}<wG_nz s ~tf���z s oF_c] rts b s
5W] s m(i ´ | ô�}��b� �� õ Ê�© Ð  � � ô~}@��� �� õ Ê ÐB  � � ô~}@��� �� õAª B
ùbei u k ��inb&pGz�b s } ´ | ô�}��b� �� õ Ê � � ô~}@�n� �� õ
¨ r ~ | ô�}��b� �� õ Ê«�~¬��	 ô � � ô�}���� �� õ ñ B õ
� F~® {�K ` K³�@{G¯� � ô�}���� �� õ Ê ��inb¢pz�b s } ´ r �-_nbei u°}@� ] s g r }ez u b s _ ��

ù-m(�/b{djd`b¡3 � >  ±m d r ��m(d`b m b{�Q]`}<wG_nz s ~tf���z s oF_c] rts b s
� g�� � ô�}���õ Ê d r ~ �² É�³2´�µ�¶³§·&¸º¹b»½¼2¾
�Ås _ci r £ ´ � ô�}���õ Ê B ñÀ¿ �1Á » Â	ÃÅÄbÆ�Ç�¸ Á » ÂZ¼ÃÅÄbÆ�Ç�¸ É&³2´�µ�¶n¼

�Q]|_cwMÈ � �ÆÊ�É ·&¸u¹b»~Ê ³�Â�¼Ë ·n»
� F~® {�K ` K³�@{��&¯� � ô�}���� �� õ Ê ��inb&pGz�b s } ´ r �-_nbei u°}@� ] s g r }ez u b s _ ���ò�U� ô~}@�	õ Ê ��inb&pGz�b s } ´ r �-_nbei u°}@� ] s m(d`d+g r }ez u b s _nf ò2� ô~}@�	õ Ê s z u �/b{i r ��g r }{z u b s _cfQ] s �Qw�]`}<w°_nbei u°}@� m(£�£¤b9m7inf òý��¬@Ì&Í Ê s z u �/b{i r ��g r }{z u b s _cf
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:í]jb¡] s ¢���fn}<w s ]|_n_Ð[ � B �ºt �¤befa}<w�in]`be�¤b s �Qz�ing�b ò o/qrts�s b s m(z��-g�beiQfn]|_cz�m�_c] ¥ b s^� �/b s bJaF z HOFIH�FËm7��fa_nicm(oF_cb¡fab u m s _c]jfa}<w�bËö qm7z u b�g�b¢] s ]jbei�_K�Wb{ing�b s+� x�]jb ó _cinz�oG_nz�iQg�]jb{fnb{iö qm(z u b��Q]`ing°m(djfQx r(u qm s b s�uZr g�bedjd¤�¤beÕeb{]j}<w s b{_ �ô z�iÁ¦�bei��Æm7d`_cz s ~vbe] s befyf r dj}<w�b s m(��f�_cicm7oG_nb s fab u m s _c]jfa}<w�b s ö¹m(z u befÁo�m s�s be] s b¦
m(in]jm(��djbZg�b{i6Ñ�Ò ���bdUe�c F k úSd�m(fafnb ¥ bei��Wb s g�b�_Z�3beiag�b s��º� f�fa_nbew�b s \^b{_nw r g�b s Õez�i¦�beia� qz�~tz s ~ ò z u m(d`_nbKx r oGz u b s _cb ò s bez�b�x r oGz u b s _nbKz s g 7 fabez�g r k x r oGz u b s _nb�] sbe] s b u f r d`}<w�b s fnb u m s _c]`fn}<w�b s ö�m7z u u ]|_n_nbedjf>g�b{fºú r fa] s z�f k \�m z b{f u ]`_nbe] s m s g�b{iÕ{z
¥ beia~tdjb{]j}<w�b svô ��?D�¶F��B(C��H µ ?�H�9CG¶¤H z s g ��?D�¶G��B7C� ¿ H(B7¶���?7��?D�¶F��B7C� µ ?H�9C�¶¤H õ��
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��u £�d`b u b s _c]`beiaz s ~tb s be] s befh¢�d`~ r in]|_cw u z�fSÕez�i ó ] u z�d�m7_n] rts g�bef �bd H�F eF�qK�{ � e�c ` K � e(�` K³�@{�k 7 i r Õebefafnb{f½� qz�i�g�]jbÕ� �@{�: FIv k ��s _nbe~tinm7_c] rts �Qz�ing�b�fn}<w rts m s m s g�b{inb{i ó _cb{djdjbm(z�fa� qz�w�ind`]j}<w��¤befa}<w�in]`be�¤b s°ô=< \^i r fnf�b�_�m(d � 4�>@? ò < ¥ m s°� d`fa_�b�_�m(d � 4F'�? õ�� xSm(w�b{i�Q]`ing�g�m7f¦�beia�«m7w�inb s w�]`bei s z�iQ] s+m inz s g�Õ qz�~(b s g�m(in~tb{fa_nbedjd|_ �:í]jb�fn}<w r(s ] s ¢���fn}<w s ]`_a_.[ � > � >@~tbeÕ{be]j~7_5�Qz�ing�b ò o7m s�s g�]jb ó _ninz�oF_cz�i°g�bef
:í]jf kfnb s f s b�_cÕeb{fh] s be] s bei�¢�g £ m7Õeb s Õ u m7_cia]|¸ ü¾Ê ô ÿ � � õ ~(befn£¤be]`}<w�bei�_S�Wb{ing�b s ò � r �¤be] ÿ � �g�]jb¡¦�beia��] s g�z s ~tfafa_�qm7ino(b%Õ��Q]jfa}<w�b s ú s�r _nb s � z s g®ú s�r _cb s�Ö m s ~t]`��_ � xSm s z�i�z s k~tbeia]j}<wF_cb�_cbp¦�b{in��] s g�z s ~tb s m s ~tb s�rtuZu b s �3beiag�b s ò ]jf�_Ëg�]jbp\�m7_nin] ¸�f ´ uZu b�_cin]`fn}<w  ü � �QÊíü�� �³�x�]jbS¢�oF_n] ¥ ]jb{inz s ~(fnfa_ qm(ino7b s g�beiQb{] s Õ{bed s b s ú s�r _cb s �3beiag�b s ] s be] s b u ¦�beoF_ r i Ì Ê
ô~×��«õ ~tb{fn£¤be]`}<w�bei�_ �
x�bei �bd H�F eF�qK�{ � e�c ` K � e ` K³�@{�k 7 i r Õ{b z�Ø ô Ì õ d qm z _fn]`}<w%g�z�ia}<w%g�]jb3ú rtu £ r fa]`_c] rts g�inb{]jb{iù-b{]jd�m7����]jd`g�z s ~(b s �¤befa}<w�inb{]j�¤b s ô Ø ô Ì õ ÊÙØÛÚ ô ØÛ ô ØÐÜ ô Ì õnõaõnõø� xSm(Õ{z½fabe] ý g�]`b�¢ s kÕ9m(w�d g�bei¹ú s�r _cb s ] u 2 b{_cÕ � ü ]jfa_¹m7djf r b{] s b ý½Ú�ý�k \�m7_nin] ¸5z s g Ì be] s ý�k ¦�beoF_ r i �B � ØÐÜ ô Ì õ ÊÍüèÚ�Ì> � ØÛ ô Ì õ Ê ô �Àÿ ×-ô~× Ü � Ð õ���Ý�Ý�ÝI� �Àÿ ×-ô~× É � Ð õaõt�� ØÛÚ ô Ì õ Ê ²oÞ�ßàWá�â ��Ý�Ý�Ý¢� Þ�ãàWá�â ¾ ò � r �/b{] ØOü�Ì g�m(f�\�m�¸�] u z u g�b{i ×�� ]`fa_ �
x�]jb�\^z�d`_n]j£�d`]jo�m7_n] rts g�b{iÁ¦�beia��] s g�z s ~tf u m�_cin] ¸ u ]|_Zg�b u ¢�oF_c] ¥ ]jbeiaz s ~tf ¥ b{oG_ r iy] sØÐÜ fn] u z�dj]`bei�_»g�b s be]j~(b s _cd`]j}<w�b s 4 d`z z g�beiZ¢�oF_c] ¥ ]jbeiaz s ~ ô £�m(inm(djd`bedW� qz�iÁm(d`djbÀú s�r k_cb s�õ�� :¯b{~tb s ØÛ o qrts�s b s o(b{] s b s be~Fm�_c] ¥ b s ¢�oF_c] ¥ ]`beiaz s ~tf��Wb{ia_cb ¥tr iao rtuZu b s+� ØÛÚfn}<w�d`]jb z dj]j}<w {�� HIJ e v Kj�IK FIH�`�g�b s ¢�oF_c] ¥ ]`beinz s ~tf ¥ beoF_ r i ò f r g�m z s z�i s�r }<wä:¯b{ia_nbSÕ{�Q] kfn}<w�b s 2 z�djd�z s g � ] s f ¥(r ino rtupu b s o/qrts�s b s+�>ó ] s g s ]`}<wF_Ëm(djd`b�¢�oF_n] ¥ ]jb{inz s ~(fa�3beia_nb2 z�d`d ò f r ]`fa_ Ø m(djf r � r w�d`g�b¢] s ]jb{ia_ �
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� _cbeinm7_c] ¥ �Q]jiag s z s g�b{iQ¢�oF_c] ¥ ]`beiaz s ~tfZY�z z g�z�in}<w^g�m(fA:í]jfafnb s f s b�_cÕËfn] u z�dj]`bei�_  Ø�å ô Ì õ Ê«Ø ô Ø�å,æ Ü ô Ì õaõ�ç � ª B ò±ØÛè ô Ì õ Ê Ì �
x�]jbefabef»�Q]jiag1f r d�m s ~tbÀg�z�in}<w�~tb{� qz�w�ia_ ò ��]`f s m7w�beÕ{z!o(b{] s b°¦�bei qm s g�b{inz s ~ ] u ¢�oF_c] k
¥ ]`beiaz s ~tf ¥ beoF_ r i u bew�i»m7z��	_cia]`_n_ ô g�]jb5g�z�in}<w�fa}<w s ]|_n_cd`]j}<w�b q¢ s g�beiaz s ~¯g�bei»¢�oF_c] ¥ ]jb kinz s ~(fnfa_ qm(ino7b s z s _cbeiSb{] s bh��befa_nb ó }<wF�Wb{djd`b ò Õ � 5 � Ð Ý Ð(ÐtÐ B ò m(��fa] s oF_ õø� xSm(f��/b{g�bez�_nb{_ òg�m z
Ø å ô Ì õ�é Ø å,æ Ü ô Ì õ ]jf�_ ����s g�]`befnb u 4 m7djdjb�Y�]`b z _ s m(w�beÕez�o(be] s b�¢�oG_n] ¥ ]jb{inz s ~
u b{w�i�] u 2 b{_cÕ �+� f��Qz�iag�b�be] s�m d`be]`}<w�~tb{�Q]`}<wF_�] u :í]`fnfnb s f s b{_cÕ»~tb���z s g�b s ô _nw�bei k
upr g ´ s m u ]jfa}<w  be] sp�Ås beia~t]jb u ] s ] u z u8ê7u m�_cw�b u m7_n]jfa}<w  be] s b 2 qm(w�b{inz s ~h� qz�i3b{] s b s4 ]|¸�£�z s oG_ ¥(rts Ø õ�� x�]jb65Wbeg�] s ~tz s ~tb s ò z s _cbei%g�b s b s b{f�� qz�i�g�b s �/b{fn}<w�ia]jb{�/b s b s2 b{_nÕ{�3beiaoG_ ´ £1be] s b s b{] s g�b{z�_c]`~tb s 4 ]|¸�£�z s oG_�~t]j��_ ò g�bei u ]`_hg�]`befnb{i 7 i r Õebeg�z�i%~tb k��z s g�b s �Q]`ing ò �Qz�ing�b s ] so< ö r g�b s w�m(z�fnb s 4�>@?�z s _cb{infnz�}<wG_ � xSm(f ¥(r in~tb{fn}<w�djm(~tb s b¦�beia�«m7w�inb s Õ{z u ¢�z�����m7z5g�befÛ:í]`fnfab s f s b{_nÕebef¹�¤bei qz�}<ofa]j}<wF_c]`~(_Qg�]`befnbW5Wbeg�] s ~tz s ~tb s òf r g�m z g�]jb ��s _cb{~ticm�_c] r(s g�beiW£ r _nb s _c]`bed`d/iabedjb ¥ m s _cb s x r oGz u b s _nb u ]|_Wg�b u fa£/b{Õe]`bed k
djb s ú rts _cbø¸_ ô g�b{i¡ú r(s fnz u b s _nb s m s ��icm(~tb õ ] s6£ b{g�b u 4 m7djdjbhÕez�be] s b u g�bI] s ]jb{ia_nb s
� ia~tbe� s ]jfK� qz�w�i�_ �
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x�]jb � ` K v K ` K F � �«m(fnfab s be] s ]j~tbì;¹]jd`��f u ]|_n_nbedÕez�fnm upu b s ò g�]jb ¥(rts g�b s qz���in]`~tb s úSd�m7fnfnb s�/b s qr _c]`~(_K�3being�b s+� x�]jbS�¤be]`g�b s �Q]`}<wG_n]j~tf�_cb s úSd�m7fnfnb s fa] s g�v e���ª z s g = F���FIH �
IKJ�íKJ�L îZï�ð�ñ
x�]jbhv e���ª¤k úSd�m(fafnbÅ� qz�w�i�_Åg�]`b ô beiadjb{~tz s ~ ô �IK�{ � � v e H�� e v � F � F c<� J d����IK ` K³�@{ õ g�beiºùbei u kx r oGz u b s _ k \^m7_cia]jÕeb s ] s g�inb{]�ùbe]`d u m7_cia]jÕeb s ~tb u qm z m djb{]j}<wGz s ~s[ � '�g�z�ia}<w � xSm kÕez��Q]jing�g�]`b ó ¦Sx 7 ¢ � ú � k ��u £�d`b u b s _c]`beiaz s ~ < 5Wb{ini ´ b�_�m(d � 4 t ?Q�¤b s z�_cÕ�_ ò m s g�b{i] u ö¹m(w u b s g�bef 4 ¢�úSù k 7 i r@£ beoF_cb{f < ú qz�w s b{_�m7d � 4 � ?b{] s ]`~tb¡od`be] s bh¢ s £�m(fafnz s ~tb s
¥tr ia~tb s�r(upu b s �Qz�iag�b s+� xSm7f�¦�bei��«m(w�inb s o7m s�s»u ]|_n_cb{djf-be] s bei�ú rts ]�~(z�icm7_n] rts fng�m7_nbe]£�m(icm u b�_cbeia]jfa]jbei�_Æ�3being�b s+�
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��s�s beiaw�m(d`��be] s bef ¨ b�¸�beiaf��Q]jiag�g�bI] s ]`beia_ ò �3bed`}<w�b � ] s w�be]|_cb s be] s bef¹ùb�¸_cg r oz u b s k_cbefym(djf ¬�� HI`bF r g�b{iÏEGFIHIJaF^�¤b{_nicm(}<wF_cb�_Á�3beiag�b s+� x�bei ¨ bø¸�beiy��]`b{_nb{_pg�m u ]`_Zg�]jb\ qr ~td`]j}<w�o7be]`_ ò be] s x r oGz u b s _�faz�oGÕeb{fnfn] ¥ bh] s ` �Dw F { Õ{z^Õ{beiadjbe~(b s+�
��u ö�m(w u b s g�]`befabei¡¢�ia�/b{]`_S�Qz�iag�bÁb{] sø÷ `�JMv eq{¤� ¬äz�K `bF �bdUe�c F = F���FIHy] u £�djb u b s k_c]jb{ia_ � x�]`befnb{i��¤b{_nicm(}<wF_nb{_SÕ{z u b{] s b s ;�ù¹\ ¨ k \�m(iao]`beiaz s ~tb s m(djf¹ù r o(b s�� xSm(f¹�/b kg�bez�_nb{_ ò g�m z m(djd`b ô be]j}<w�b s ò g�]jbË] s�s beiaw�m(dj�^be] s bef æ�ù7k úSdjm upu beia£�mtm(iabefQfa_nbew�b s ò Õ{z



f�"hg$#&%('*)! �i+#�".g,)-'
".',/0%1#2'�#%$1/�& j	[
be] s b u ù r o7b s Õ{z�fcm upu b s ~(b{�«m z _W�Wb{ing�b s+� ¢�z z beinw�m(dj� ¥tr(s ;¹ù¹\ ¨ k \�m7inoG]jb{inz s ~(b s�Wb{ing�b s f r d`}<w�b ô b{]j}<w�b s o(b�_n_nb s m(d`f-: r i�_cb
�/b�_cicm7}<wG_nb{_ ò g�]`b3g�z�in}<w ¨ b{beinÕ{be]`}<w�b s�r g�b{i
ó m7_cÕ{Õeb{]j}<w�b s^¥tr(s be] s m s g�b{i�m7��~tbe~(inb s Õ{_¹fn] s g �

�
�Oú ûýü$þ\ÿ����������
	 ������_þ������ ������ ����� ÿ�	�����	�
� ] s b»~tb s m(z�b �º¥ m7djz�m7_n] rts g�bei ��u £�djb u b s _n]jb{inz s ~5~(bew>qr i�_¡Õ{�Wm(i s ]j}<wF_¡Õez�iË¢�z���~Fm k�/b s fa_nbedjd`z s ~vg�]`befabei5¢�ia�/b{]`_��
_ni r _nÕeg�b u �Qz�iag�b s ù-b{]jd`b�g�b{i r �/b s �/b{fn}<w�ia]jb{�/b s b s7 i r ~tinm upu bSm(z��ºo r(s oGinb{_nb�xSm�_cb s f qm7_nÕebËm s ~tb��Wb s g�b�_ �:í]jbÁ] s ú¡m(£�]|_cbedÛ>^~tb{Õeb{]j~(_h�Qz�ing�b��º]jf�_h� qz�i�g�b s J e ` cOz J e@w@K�{ � k 7 i r Õeb z Õ��Q]jfa}<w�b s
ó _cz�g�]jb s £�d�m7_nÕefaz�}<w�bei s@ôÈó _cz�g�b s _cb s�õ z s g ó _cz�g�]jb s £�d�m�_cÕ9m s ��]jb{_nbei s½ôlk�s ] ¥ b{infa]`_ qm�_cb s�õg�]jb05Wbem(in�¤be]|_cz s ~°g�beiW:í]jfafnb s f u m s m(~(b u b s _ k 7 i r ��d`b u m7_c]`o ô H KncOz ` K ��F � ! w#" JaF { `bFÕez�i�H KncOz ` K ��F {
$ F K `Wm s g�]jbMH KncOz ` K ��F {&% FIH(')! { F { õ �3befnb s _cdj]`}<w �¢�djf�xSm7_cb s�u m7_cb{in]�m7d��Qz�ing�byg�bei+*-,/. {�K �qFIH(' K ` K F('10 k ó m7_nÕÁm7z�fn~tb��hqm(w�d|_���g�bei�] s g�b{i¢�in�¤be]|_cfa~tinz�£�£/b ¥tr(sÀ7 i r � � ù rtu \^]|_c}<w�b{djdW] u ¬ F ±32�4�k 7 i r@£ beoF_»z s _cb{iZm s g�b{inb uÕez u ùbef�_ ¥trts úSd�m(fafn]^]�o�m7_c] rts f ¥ bei��«m(w�inb s be] s ~tbefab{_nÕ{_��Q]jiag ô�¥ ~td � <º� inm ¥ b s b�_�m(d � 4 � ?5�<76 ]j~Fm u b{_�m7d � 4 � ? õ�� x�]jbefab�\^m7_cb{in]�m7dj]jb s fa_cb{w�b s ] u : : : Õez�i�¦�bei�� qz�~tz s ~ �  ��s _ kw�m(d`_nb s fa] s g � > � >M: : : k ó b{]`_nb s®¥tr(s®��s � r i u m7_n]jo k98 m(}<wG�¤beiabe]j}<w�b s^¥ beiafn}<w�]`beg�b s beim u b{in]`o7m s ]jfa}<w�bei k¹s ] ¥ beiafn]`_ qm7_cb s+� x�]jb{fnbyd`]jb{~tb svs m7}<w1fa]jbe�¤b s ú¡m7_nbe~ r ia]jb s odjm(fnfa] ] kÕe]jb{ia_ ¥(r i  B � 'I` ";: F { ` ô BDjq[ B ó be]`_nb s�õ �A> �=< e�c3" v§`l¦ ô B�BD>	[ ó b{]`_cb s�õ � t�� 'I` e?> ô B tA@
ó be]|_cb s�õ �1[ � : F dUe HI`�JaF { ` ô B � > ó be]`_nb s�õ �¥3 � c ! " HB'DF ô 4 t Ð ó b{]`_cb s�õ �(j � d HB!9C�F c ` ô 3 Ð [
ó be]|_cb s�õ z s g @� !@` z FIH ô�tD@ jq[ õ��x�]jbefab�ú¡m7_nbe~ r in]jfa]jb{inz s ~¡�Qz�iag�b�Õez�i � inÕ{bez�~(z s ~%be] s befWx rtu qm s b s�upr g�bed`djfº�¤b s z�_nÕ{_���Q]jb�b{fW] s ¢���fn}<w s ]|_n_A[ � B �ºtË¥(r in~(befn}<w�d�m(~tb s �Qz�ing�b ���s <º� inm ¥ b s b�_�m(d � 4 � ?/�Q]`ingpbe] s bX s _ r d r ~(]jb ¥tr ia~tbef�_cbed`d`_���g�]`bym(d`f�¢ s fnm7_cÕ{£�z s oF_%� qz�i�g�]jb5xSm7infa_nbed`djz s ~^g�beiR: : : k
ó be]|_cb s�u ]`_Sb{] s b{iSo rts _ni r d`dj]jb{ia_nb s ú rts Õ{be£�_nfn£�inm(}<w�bZ�/b s z�_cÕ�_Ë�3beiag�b s o�m s�s+� x�]`befabX s _ r d r ~(]jbWb s _cw>qm(d|_�ú rts Õ{be£�_nbQ�Q]`bÆÕez u 5Wb{]jfn£�]jbedFEG�\F dUe H�`lJaF { `5HJI < H % FIHB')! {LK �LEBM :ON� K ')!@H�HJI < H Ñ±` ";: F { ` K r g�beiPEGQ�FIJ ± FIHB'�HJI < H % H(!9C�F c ` K �8 qz�i5g�]`b ó be]|_cb s g�befR*-,S. {�K �qFIHB' K ` K F('10 k xSm7_nb s�u m7_nbein]jm(djf��Qz�ing�b s f r � r w�d¡X��¤bei kY qm(}<w�b s inb{£�i qm(fab s _<m�_c] r(s b s m(djfKm7z�}<w ¥ beiafn}<w�]`beg�b s b�m7��fa_nicm(oF_cb¡fab u m s _c]jfa}<w�bËö qm7z u bbeinÕ{bez�~7_ � x�]`b�x�z�ia}<w�� qz�w�iaz s ~»be] s ]j~tb{i3¢ s ��icm7~tb s m s b{] s Õ{bed s b�fnb u m s _n]jfa}<w�b¡ö qm7z u bd qm z _ ¥ bei u z�_cb s �-g�m z ] s g�b{ihù-m7_�m(g qmqpGz�m�_cbeiabyöQbefaz�d`_cm7_cbZbeiaÕebez�~(_h�3beiag�b s �ºm(d`fËb{f�/b{] be] s beiQinb{] s b s°r �/b{i�Y qm(}<w�b s k r in]`b s _c]`beia_nb s�ó z�}<w�bËg�b{i 8 m(d`d�]`fa_ �
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ªk«�¬ ¯®�°?®�±�²³±?´L®�¯µ�¶¸· ±?¬ ®¨®�¯«�ªk«�¹qºA±g»P¼�µB¯ºA« °g¼O°g°?½°?µg®�«Dµ�¾�· »À¿A®�»P®�½« °g¼O»P®�«�Á�®�±g°aµB®GÂ
Ã ®�«ÅÄAºA«Oùw®GÆ�µg¬ ºAÇ1· »�®�«DµB®�«ÉÈ¥ªk« Ã ¼OÊ¯µg°B¼O°?°g½°aµB®�«1µ(ËÌ®�«Dµk¶¸½Í(ÇO®�Ê¯µ�Î�ÏÐ¯® ;³¼O·;Ñ;µ(¼O·�¹q¿D¼O´Ò®
¬ ®�°¨ªk« Ã ¼�Ê¯µB°g¼O°g°?½°aµB®�«Dµg®�«Ó¯°?µ¨®�°���Ô¸®�Ñ ±�Õ¼O°g®�«1µB¼�µB¯ºA« ®�«Ö¾�·×®�±g¾�®�· ¿A®�«Ø��¬ ½®Ù»�¯µ ¬ ®�«;®�«
¬ ®�±65�®�«1·;µg¾�®�±g°�Ç�ºA»�Ñ�¼�µB¯´L®�ÊÚ°g¯« ¬ØÎ�Ï�¼
ÄA®�±g°?Í Ã ½®�¬ ®�« ®.5�®�«1·;µg¾�®�±�· «DµB®�±g°?Í Ã ½®�¬ Ê½¯Í Ã ®
Û£½®�Ê¯°g®3µB¾�·;« ¿A®�«�· « ¬ÝÜ�®�« «Dµg« ½°?°?µrÕ¼�« ¬ ® Ã ¼�´L®�«�ÇLÕºA« « ®�«Ø��¯°?µÞ®�° ´Ò®�°?ºA« ¬ ®�±g°Þ¶¸½Í Ã µg½¿ �Y�®3Æ�½´Ò®�Ê]»�¯µÚ¬ ®�«&Ôß®�Ñ ±)Õ¼�°g®�«DµB¼�µB¯ºA« ®�«&· »�¿A® Ã ®�«&¾�·&ÇLÕºA«;« ®�«ØÎ Ü
ÏÐ½®�°?® 8 Õ¼ Ã ¯¿AÇO®�¯µÙ¶¸· ±?¬ ®�®�±g±g®�½Í Ã µ��¸¯« ¬ ®�» ¼AËÙ»�® Ã ±g®�±?®�Ôß®�Ñ ± Õ¼O°?®�«Dµ(¼#µB½ºO« °g®�´L®�« ®�«
¹ Õ· ±Ðà�®3ÆmµB¬ ºOÇm·;»P®�«1µg®¨°gÑÒ®�¾�^]�¾�¯®�±aµÐ¶¸· ±g¬;®�«�· « ¬�´áË¸¹ Õ· ±Ð¬ ¯®Þ²³±?´L®�¯µÐ¬;®�°�ªk« Ã ¼�Ê¯µB°g¼O°aÂ
°g½°aµB®�«1µg®�«�¾3¶�®� 7 Ã ¼O°?®�«�¹q®�°aµB¿A®�Ê½®�¿Oµâ¶¸·;±g¬ ®�«ØÎ(: Õ¼ Ã ±g®�«;¬�¬ ½®PÜ�ºA« °?µg±g· ÇDµg½ºA« °?Ñ Ã ¼O°?®« º�Í Ã ±g®�Í Ã µ ¼�Ê½Ê½¿O®�»�®�½«&®�¯« ® ¨ ½°aµB®ÞÄAºO«�»ãÕºA¿AÊ¯½Í Ã ®�±?¶d®�¯°g®Þ±?®�Ê½®3Ä�¼O«DµB®�«�ÏÐºAÇ1· »�®�«DµB®�«®�±g¾�®�· ¿�µ�� ¶¸½±?¬Ì½«Ù¬ ®�±äªk«1µg®�¿A±g¼�µB¯ºA« °?Ñ Ã ¼O°?®ÐÄA®�±?°g· Í Ã µ��L¬�¼�°¸å�±?¿A®�´;« ½°ä¬ ®�±¸ªk«;¹qºA±g»P¼�µgjÂ
ºA« °g°?· Í Ã ®�¬ ®�«�°gÑÒ®�¾�½®�Ê¯Ê½®�«ã²³«�¹qºA±g¬ ®�±g· «;¿A®�«
¬;®�°Ðªk«;¹qºO±g»P¼�µB¯ºA« °gÇ�ºA« °?· »P®�«DµB®�«
¼O« ¾�·mÂ
Ñ�¼O°g°?®�«ØÎ
ÏÐ½®M5�®�°gÍ Ã ±?®�¯´ · « ¿æ¬ ®�°�ªk« Ã ¼OÊ¯µg°B¼O°?°g¯°?µB®�«DµB®�«�®�±a¹qºAÊ½¿�µB® ¯«�¬ ±g®��ç�Í Ã ±?¯µ?µB®�«£Î=è&¯µ³¬ ®�»¨ ÕºO°g· « ¿O°B¼O« °g¼�µB¾ãÈWÜé¼OÑ;¯µB®�Ê t Ë�¶¸·;±g¬ ®�«�¬ ¯®¨åFÍ(ÇmÑ�¹q®�½Ê¯®�±é¬ ®�°éÄOºA±g¿O®�°gÍ Ã Êê¼O¿A®�« ®�«�²³°?°gjÂ°?µB®�«DµB®�«�±g®�Í Ã µ�¼OÊ½Ê¯¿A®�»�®�¯«Þ´Ò®�°gÍ Ã ±g½®�´L®�«ØÎ�å�°F¶¸· ±?¬ ®�«�¬ ±g®�áå�´Ò®�«;®�«�¬;®�±dÔß®�Ñ ± Õ¼O°?®�«Dµ(¼rÂ
µB½ºO«�»�¯µ� Ã ±?®�«�ÄA®�±g°gÍ Ã ½®�¬;®�« ®�«æÛ£½®�Ê¯°g®3µB¾�·;« ¿A®�«�°gº)¶¸¯®ß¬;½®¸åF½«DµB®�½Ê¯· « ¿�½«�Ü�ºA« °aµB±?· ÇAÂ
µB½ºO« °gÑ ±?ºA¾�®�°g°?®ë· « ¬�ªk«Dµg®�¿A±g¼�µB¯ºA« °gÑ;±gºA¾�®�°g°?®ë»�¯µ� Ã ±?®�«�ÄA®�±?°gÍ Ã ¯®�¬ ®�« ®�« 8 · « ÇDµg½ºA« ®�«
¬�¼O±g¿O®�°?µg®�Ê¯Ê¯µ�Îáªk«ãÜ�¼�Ñ ¯µg®�Ê-[P¶¸· ±?¬ ®�«�¬ ¼O« «ã¬;½®�®�½«;¾�®�Ê¯« ®�«ãàw®�Í Ã « ½Ç�®�«�¿A®�«�¼O· ®�±³°?ÑL®GÂ
¾� ] ¾�½®�±?µ�Î�Ï�¼O¾�·ÙÇ#¼O»�®�«Ì°?ºr¶dº Ã Ê]´Ò®�Ç#¼O«;«1µg®âçmµ(¼O«;¬�¼O±g¬mÂJÁ�®�±a¹¥¼ Ã ±?®�«æ¼OÊ½°Ú¼O· Í Ã ¼OÇDµB· ®�Ê½Ê½®
8 ºO±g°gÍ Ã · «;¿A°g®�±g¿A®�´ « ½°?°g®Ð·;« ¬P¯»�Ôß¼ Ã »�®�«�¬ ¯®�°g®�±F²³±?´L®�¯µ�®�«Dµk¶¸¯Í(ÇO®�ÊjµB®ß²³Ê¯¿AºA±gjµ Ã »�®�«
ìkíwîïe?`Úð3îïñòV¸crbä`¥oÞbÚeaUrngóáhGñô`Úð3e?n5h�f)eßõ?\]îï`5_JUre?öP÷uö)i-o�nWbähGVWîïo3ö#`5hGö�ørîïe9V5ean5ö�crö#f�÷uö)i-o�nWbähGVWîïo3ö#`¥s
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¾�· » åF½« °g¼�µB¾�Î�Ü�ºA«;Çm±?®�µg®�±g®Pªk»PÑ;Ê½®�»�®�«Dµg½®�±?· « ¿A°?¬ ®�µB¼O½Ê¯°�¶¸· ±g¬ ®�«�½«�Üé¼OÑ ¯µg®�Ê*3Ì´L®GÂ
°gÍ Ã ±?½®�´Ò®�«£Î
ÏÐ· ±gÍ Ã ¬ ¯®�°?®�çmµB±?· ÇDµB· ±�½°?µP»ãÕºA¿AÊ½¯Í Ã �l¼O·;¹é¬ ®�« ®�¯« ¾�®�Ê½« ®�« åF´L®�« ®�« Á�®�±?´L®�°g°?®�±g·;«�Â
¿A®�«P®�½«;¾�·;¹(Õ· Ã ±g®�«£�A¶�®�« «ë¬ ¯® 8 ºO±g°gÍ Ã · «;¿ « ®�· ®�±?®ÐåF±gÇ�®�« «DµB«;½°g°?®³· «;¬Ùè�ÕºA¿OÊ½½Í Ã ÇO®�jµB®�«
´ ±g¯« ¿Oµ��lº Ã «;®ã¬ ®�« ¼OÊ½Ê¯¿A®�»�®�¯« ®�«Ö²³« °g¼�µB¾
¼O·;¹q¾�·;¿A®�´Ò®�«ØÎÚç�ºA»�¯µP½°aµ�¿A®3¶âÕ¼ Ã ±?Ê½®�¯°?µg®�µ��
¬�¼��Ì½«�¬ ®�± Û£·;Çm·;«;¹uµ 6 ®�· ®�«Dµk¶¸½Í(Ç1Ê¯· « ¿A®�« � ®�µk¶�¼&¼O·�¹�¬ ®�» m ®�´ ¯®�µé¬ ®�±W: ½°g°?®�« °9Â±g®�Ñ;±)Õ¼O°?®�«Dµ(¼�µg½ºA«Ýºm¬ ®�±�¬;®�±�°g®�»�¼�«1µg½°?Í Ã ®�«Ö²³«�¼�Ê�m°g® � °?º�¿O·;µ�¶¸½®ë»ãÕºA¿AÊ¯½Í Ã ¯«�¬ ½®´L®�°?µB® Ã ®�«;¬ ®ÞÜ�ºA« ¾�®�Ñ;µg½ºA«Ì¯«1µg®�¿A±?½®�±?µä¶d®�±g¬;®�«ãÇLÕºA«;« ®�«ØÎ

��¤¥�����m���������=� ¦á�m���m�L¢��Ý�m¤W�=�
¤¥�L¢)�1�#��¤W���1¤��w©W¤¥����;�#���Ù�=�J¦á���F�
ªk«�¬ ®�±FåF¯« Ê½®�¯µB·;« ¿ß¶¸·;±g¬ ®ä®�½« ¾�®�«DµB±g¼OÊ½®�° 7 ±gºA´;Ê½®�»/¬ ®�°_: ½°?°g®�«;°g»P¼O«�¼O¿A®�»P®�«DµB°�Í Ã ¼rÂ±B¼OÇDµB®�±g¯°g½®�±?µ�¼�Ê½°�¬ ¯®ä²³·;¹q¿A¼O´L®��O¬ ®�«8H KncOz ` K ��F {P% FIHB')! { F { ¬ ¯®WH KncOz ` K ��F { � ! w#" JaF { `bF
¾�· ±�H KncOz ` K ��F {
$ F K `d¾�· ±äÁ�®�±?¹GÕ· ¿A·;« ¿P¾�·&°aµB®�Ê½Ê½®�«ØÎ
ªk« ¬ ¯®�°?®�±Ì²³±?´L®�¯µë¶¸· ±?¬ ®�»Pjµgµg®�Ê½°Ùè&®�µ Ã º�¬;®�«Å¬ ®�±Ìªk«;¹qºA±?»�¼#µB½ºO« °?µg®�Í Ã « ¯Ç×¿O®�«�¼O·mÂ
®�±�· «DµB®�±?°g· Í Ã µ��w¶¸½®�»P¼O«�¾�·�¬ ®�«rH KncOz ` K ��F { �Þ! w#" JaF { `bF { Ç�ºA»P»�®�«�Ç#¼O« «ØÎ=Ï�¼O¾�·
¶¸· ±g¬ ®Ì»�¯µ�¬;®�» ªk« Ã ¼OÊ¯µg°B¼O°?°g¯°?µB®�«DµB®�«×®�¯«�¿A®�®�½¿A« ®3µB®�°0:�®�±?Ç1¾�®�·;¿�®�«1µk¶¸¯Í(ÇO®�Ê¯µ���¬�¼�°
¼O·;¹�åF±gÇ�®�« «DµB«;½°g°?®�«Å¬ ®�±�ÜÙÕ· « °?µgÊ½¯Í Ã ®�« ªk«DµB®�Ê½Ê¯½¿A®�« ¾3Â 8 ºO±g°gÍ Ã · «;¿�· « ¬ ¬;®�±ëÜ�ºA¿O« ¯µgjÂ
ºA« °?¶¸¯°g°?®�« °?Í Ã ¼�¹uµB®�«Ì´�¼O°g¯®�±aµ��D· »R¿A®�»P®�½« °g¼O»�®�°�àw®GÆmµgÄA®�±g°aµB® Ã ®�«ÙÄAºA«P»P®�« °gÍ Ã Ê½½Í Ã ®�«
· « ¬&¼O±?µg ]�¾�½®�Ê¯Ê½®�«ë²³ÇDµB®�· ±g®�«
¾�·æ®�±?»
ÕºO¿AÊ½¯Í Ã ®�«ØÎm ®�»
Õ¼���¬;®�±ä´Ò®�°gÍ Ã ±g½®�´L®�« ®�«+: ½°?°g®�«;°g»P¼O«�¼O¿A®�»P®�«Dµ?Â 7 ±?ºA´ Ê½®�»�¼#µB½Ç¨¯°?µä« ºmÍ Ã ¾�·Ù¹q±B¼#Â¿A®�«Ø�D¶d®�±�¬ ¯®¡H KncOz ` K ��F {�% FIH(')! { F { °g½«;¬Ø�D· « ¬¨¶Ú¼�°d¬ ¯®�H KncOz ` K ��F $ F K `�¯°?µ�Î 8 Õ· ±F´Ò®�½¬;®
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� 8 ¯°gÍ Ã ®�± ®�µ�¼OÊ5Îb��j � ��Î[ÂkÔ�Î 8 ¯°gÍ Ã ®�±���çÒÎ ¨ ÕºA´ « ®�±�� m Î³çmµB±?· ´Ò®�· « ¬ k Î 8 · ±aÂ´ ¼OÍ Ã Î¨�F±?ºAÑLºO°g¯µg½ºA«£Îæªk«�� m ®�± Ã ¼O±g¬�çmµB±?· ´L®�È���®�±B¼O·;°g¿A®GÂ´Ò®�±BË3��e�-! y ` w
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� m · Ã ¼°� @~� ÔéÎ¸ÁÞÎ m · Ã ¼�Î è&®�µB¼ � ºA«DµB®�«Dµ 8 ±g¼O»�®�¶dºA±gÇb�³²±� Ã jÂµg®�Ñ�¼�ÑL®�±�Î z `�` d!¯³²O²z"�"�" H ��' dUe�c�w H {�w ` ²�z !@`q' eO"�c�wc²z�ac < H z ` � v ��a�.� @ Î



¢?u�£�¤nm�¥5£5��m`o\¤nmqp&¤�u
r\s5tqu�� @ �
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Ê Ì w ØÃØIv,Ë w Ê�É w �|��ç�®�jµB®���Å2�.�
ÕkÅ�Å @ ���a�.�2�AÎ

� ç�Í Ã »�¼OÊ Ã ºO¹q®�± ®�µá¼�Ê5Î|��ÚA¼ � 8 Î=ç�Í Ã »P¼OÊ Ã ºO¹q®�±���%;Î=çLÎ£²³¯µgÇO®�«�· «;¬XÈFÎ]åäÎ?��ºO· ±g« ®��?%O±�Î�d®/AºO« ¬�µ Ã ®�Ü�« º)¶¸Ê¯®�¬ ¿A®qÈ]®�ÄO®�ÊM�1ÏÐ®�°gÍ�±g½Ñ�µB½ºO« °�ºO¹ØÔß¼�µg½º�Â
« ¼OÊ?��® Ã ¼)Äm¯ºA±ä¹qºA±�ç Ã ¼O±?½« ¿�¼O« ¬&Ô¸®�· °?®OÎ�ªk«��bÈ=·;ÍÞçmµg®�®�Ê½°��
Ü · · °�çmÍ Ã ±g®�½´Ò®�±�· « ¬Ö��¼OÊ¯µg®�±ßÄO¼�«�¬;®�±ÐÁ�®�Ê¯¬ ®ÌÈ)��®�±g¼O· °9Â¿O®�´Ò®�±(ËG� %:y !�É w�wg: vÃÊ�Ë#'ë! <©ÌÃÍ wÎg ÌÃÍ �d"�y !�Ï wGÐ Ê 2 Ê£! " Ø wg: Ë wM5É d�" v½'
v Ì v5!~Êçeã! y�è ' Í !�Ï¸éáMÂ} " Ì "�y{w < ! y¸2 Ê£! " Ø wg: Ë w M5É Nd�" v½'
v Ì v5!~Ê��&�Ú¼O«;¬XÛ�Ò @ ºO¹`�?Ô¸M<_3�=çm®�¯µg®���Û�ÅDÕz��4.Å�����®�±gÊ¯½«Ø�çm®�Ñ;µg®�»Þ´Ò®�±����.�*Ú Îáç�Ñ ±?½« ¿O®�±�Î

� ç�Í Ã »�¼OÊ Ã ºO¹q®�± ®�µá¼�Ê5Î|��ÚO´ � 8 Î�ç�Í Ã »P¼OÊ Ã ºO¹q®�±Þ·;« ¬#È�ÎwÄO¼�«Ýå�Ê¯°?µ�Î�åF«Dµk¶¸½Í(Ç1Ê½· «;¿�ÄOºA«å�Æ�ÑÒ®�±?µg®�« °�m°?µB®�»P®�«&����±?ºOµBº�µc�ÑÒ®�«£�]àä½®�¹q®�« »�º�¬ ®�Ê½Ê¯½®�±?· « ¿
·;« ¬�Ç�º�ºAÑÒ®�±g¼�µBjÄA®`� ½°?°g®�« °g®3ÄAºAÊ¯·;µB¯ºA«ØÎØÏÐºmÍ�·;»P®�«1µlÏ�Âc��Ú�Â
4*Ú �1ÏÐ®�·;µg°gÍ Ã ®�° 8 ºA±g°?Í Ã · « ¿A°?¾�®�«Dµg±g· » ¹GÕ· ±dÜÙÕ·;« °?µgÊ½½Í Ã ®ßªk«mÂ
µg®�Ê¯Ê½½¿O®�« ¾��DÏÐ®�·;µg°gÍ Ã ®�° 8 ºA±g°?Í Ã · « ¿A°?¾�®�«Dµg±g· »É¹GÕ· ±�ÜëÕ· «;°?µBÊ¯jÂ
Í Ã ®âªk«DµB®�Ê½Ê¯½¿A®�« ¾O�;Ü�¼�½°g®�±g°?Êê¼O·;µg®�±?«Ø� Ü ®�±g»P¼O«OA���a�.��Ú Î

� ç�Í Ã »�¼OÊ Ã ºO¹q®�± ®�µá¼�Ê5Î|�O��¼ � 8 Î�ç�Í Ã »�¼OÊ Ã ºO¹q®�±��=à�Î�Ô¸®�¯«�¼O±?µg¾P·;« ¬Á�³Î�àä°gÍ Ã ¼OjµB°?Í Ã ê¼O«£Îêß« �ë ®�¬Å²³Ñ Ñ ±?ºD¼OÍ Ã µBº#È]®�¼O±?« ½«;¿ 8 ºA±�Æ�ºO»PÑ Ê¯®3Æ Ôß®�¼OÊjÂ
��ºA±?Ê½¬�ÏÐºO»�¼O¯« °�Î M�ÏOÏzØIv wg: M y Ì v æ�É
v Ð Ø<_
Ê Ì w ØÃØIv,Ë w Ê�É w �`�çm®�¯µg®����D� @ Õz�D��Ò������.�.��Î

� ç�Í Ã »�¼OÊ Ã ºO¹q®�± ®�µá¼�Ê5Î|�O�#´ � 8 Î¸ç�Í Ã »P¼OÊ Ã ºO¹q®�±ë·;« ¬¯��ÎÚàä°gÍ Ã ¼�¯µB°?Í Ã ê¼�«ØÎãÆ�ºmºAÑL®�±B¼�µgjÂÄO®�Ç1« º)¶¸Ê¯®�¬ ¿A®�®3ÄAºAÊ¯·;µB¯ºA« ¹qºA±ÙÍ�ºO»PÑ Ê¯®3Æ ¬ ºA»P¼O½« °�Î�ªk«&�
Ü Î]à�®�Í�·;Í�l· « ¬Ó�ÞÎ=Ü�º�¬ ±g¼�µBº*�ÅÈ��ß®�±B¼�· °g¿A®�´L®�±(ËG��Q Ð É Í v NÊ w � wGÐ�y Ê|vÃÊ�Ë Ð Ê :&2 Ê£! " Ø wg: Ë w M5É d�" v½'
v Ì v5!~Êzé�_�Ê Ì w Ë y$Ð Ì wg:M:ÏOÏ y ! Ð É Í w '3�áç�®�¯µB®*�&�aÚ1�aÕz��Ò.Ò;Î�²³Í�¼O¬ ®�»�½Íf�F±g®�°g°��8�a�.�O��Î

� ç�Í Ã »�¼OÊ Ã ºO¹q®�± ®�µá¼�Ê5Î|�.ÛO¼ � 8 ÎFç�Í Ã »P¼OÊ Ã ºO¹q®�±��Fè�Î\�Ú¼O· ®�±���ÈFÎwÄ�¼O«ÝåFÊ¯°?µ¨· « ¬×çLÎ�Ä�¼O«èæ· Ê½Ç�®�«ØÎ Ü ®�°B¼O»âµBÇOºO« ¾�®�Ñ;µé¬ ®�°éÏÐ¯°?µg±g½´;·;µB¯ºA« °aÂ�· « ¬�ªk«mÂÃ ¼OÊ¯µg°B¼O°?°g½°aµB®�«1µg®�«ØÎ ªk«Dµg®�±g«;®�±¨�d®�±g¯Í Ã µ���ÏÐ®�·;µg°gÍ Ã ®�° 8 ºA±aÂ
°?Í Ã · « ¿A°?¾�®�«Dµg±g· » ¹GÕ· ±éÜÙÕ· « °aµBÊ½¯Í Ã ®�ªk«DµB®�Ê½Ê½¯¿A®�«;¾O�ØÜé¼O¯°g®�±g°aÂ
Ê½¼O·;µg®�±g«£�&���.�.Û�Î

� ç�Í Ã »�¼OÊ Ã ºO¹q®�± ®�µá¼�Ê5Î|�.Û�´ � 8 ÎFç�Í Ã »P¼OÊ Ã ºO¹q®�±��Fè�Î\�Ú¼O· ®�±���ÈFÎwÄ�¼O«ÝåFÊ¯°?µ¨· « ¬×çLÎ�Ä�¼O«èæ· Ê½Ç�®�«ØÎ
ªk« Ã ¼OÊ¯µg°g´�¼�°g½®�±?µg®�± ªk«�¹qºA±g»P¼�µB¯ºA« °g¼O°g°?½°?µg®�«Dµa��È]jÂ
µg®�±g¼�µB· ±�Õ· ´Ò®�±g´;Ê½½Í(ÇáÎ ªk«DµB®�±g« ®�±«��®�±?½Í Ã µ���ÏÐ®�·;µg°gÍ Ã ®�° 8 ºA±aÂ
°?Í Ã · « ¿A°?¾�®�«Dµg±g· » ¹ Õ· ±éÜ Õ· « °aµBÊ½¯Í Ã ®�ªk«DµB®�Ê½Ê½¯¿A®�«;¾O�ØÜé¼O¯°g®�±g°aÂ
Ê½¼O·;µg®�±g«£�&���.�.Û�Î



¢?u�£�¤nm�¥5£5��m`o\¤nmqä&¤�u
r\s5tqu�� @ Ò

� ç�Í Ã »P¯¬ä®�µá¼OÊWÎ|�.Ò � ê�Îmç�Í Ã »�½¬¨· « ¬�è�Î1Ü�½«;¬ °g» Õ· Ê½Ê¯®�±�Î 2 !GË�Ê|v Ì v Ù�w Q�! :�w ØÃØIv w3NyG" Ê�ËDH � vÃÊ w`� vÃÊ < -" Í yG" Ê�Ë¾vÃÊ : v w Ø½!GË�v½'�É Í w Ê " Ê :�Ð Ø³Ëm! y v ÌÃÍ N� v½'�É Í w ÊZì y3" Ê : Ø Ð Ë w Ê�Îlç�ÑÒ®�ÇDµB±?· »æ�b��®�¯¬ ®�Ê¯´L®�±g¿ �����.�.Ò�Î
� ç�Í Ã »P¯¬;µq�O� � Ü ÎLç�Í Ã »�½¬;µ�Î³Ü�« º)¶¸Ê¯®�¬ ¿A®â²³Í/åm·;½°gjµB¯ºA«æ¹q±?ºA» àw®GÆmµÐ½«ã¼Æ�ºO»PÑ Ê¯®3Æ�ÏÐºA»�¼�½«ØÎâªk«&� 8 Î8%;Î���®�Ê½Ê¯5� 8 Î�í]Ôß¼O¬ ®�±g»P¼OÍ Ã ®�±

È)��®�±B¼O· °?¿A®�´Ò®�±BË3� %�y !�É w�wg: vÃÊ�Ë#'ë! <�ÌÃÍ w�� Ì�Í _�Ê Ì w
y Ê Ð Ì v5!~Ê Ð ØÑd!~Ê < w
y{w Ê�É w !~Ê§_
Ê :O" ' Ì y v Ð Ø Ð Ê :�� Ê�Ë�vÃÊ w�w
y vÃÊ�ËÌM:ÏOÏzØIvMÉ ÐON
Ì v5!~Ê;'�! < M y Ì v æ�É
v Ð Ø`_�Ê Ì w ØÃØIv,Ë w Ê�É wÖÐ Ê :Á�¼ß Ï w
y Ì Ý ×r' Ì w
� 'K _ � M ² M<_ �dN�Q�R�S �8�Ú¼O« ¬ÁÒ�4�ÚãºO¹��?ÔäMq_G�Fç�®�¯µg®��¼�.���DÕ2�*Å.Û;�
�d®�±gÊ¯½«Ø�|%O· « î��Õz�D�À���.�O��Î�ç�Ñ ±g¯« ¿A®�±�Î

� ç�Í Ã ±g®�¯´L®�± ®�µ�¼OÊ5Îb�.Å � Ü Î�ç�Í Ã ±?®�¯´L®�±����³Î�%;Î�� ½®�Ê¯½« ¿A¼ ·;« ¬ï%;Îé² Î��d±g®�·;ÇO®�±�Î2 M³� Ý é Ðæ%�y vÃÊ�É
vðÏzØ wg: M�ÏOÏ y ! Ð É ÍXÌ ! 2 Ê£! " Ø wg: Ë w3N54qÐ ' wg:Ý ×)' Ì w
� � w
Ù�w Ø½!�Ï ��w Ê Ì ÎÖ²³Í�¼O¬ ®�»P¯Í¸�F±g®�°g°�� 6 ®�¶ñ�lºA±?ÇÒ�ê³ç�² ���a�.�.Å;Î
� ç�®�Ê½´Ò®�±?¿F®�µá¼OÊWÎ|� @~� åäÎ;ç�®�Ê¯´L®�±g¿Þ·;« ¬ Ç Î;å�µg¾�½ºO« 5Î]à Ã ®�è&®�µB¼OÆ�±B¼�¶¸Ê½®�±Ú²³±?Í Ã jÂ

µg®�Í3µB· ±?®¸¹qºO±FÔß®�°gºA·;±gÍ�®¸²�¿A¿A±g®�¿D¼�µg½ºA«�ºA«Þµ Ã ®`� ®�´ØÎ�_ ���n�
�¼ß Ï w
y Ì ��ÈM%A¼O«1·�¼O±�.Õ 8 ®�´ ±?·�¼O±$;Ë¸ç�®�¯µB®*���.�
Õz��Ú ������� @ Î

� ç Ã ¼OÇO®�° ®�µá¼�Ê5Î�� @~� %;Î�ç Ã ¼OÇO®�°��Oè�Î~È�¼�« ¿ Ã ®�½« ±?½Í Ã · « ¬ Ç Îrå�µB¾�½ºA«;5Î1Ï5m«�¼O»�½Í
Ô¸®�¹q®�±g®�« Í�®
ç�¯¹uµg½« ¿���²àÆÚ¼O°?®�çmµg· ¬2Ý¯«Öµ Ã ®¨�ßºA»P®�Ñ�¼O¿A®
ÏÐºO»�¼O¯«ØÎëªk«&� %�y !�É w�wg: vÃÊ�Ë#'Ù! <°Ì�Í w°Ý v ß ÌÃÍ _�Ê Ì w
y Ê Ð Ì v5!~Ê Ð Øeã! y Ø : e�v :�w e w + Ñd!~Ê < w
y{w Ê�É w ������� @ Î

� ç Ã ºA±?µgÊ½��L® @ Ò � åäÎn��Î�ç Ã ºA±?µgÊ½,�£®�Î�Ñd! � Ï " Ì w
yGN54qÐ ' wg: Q wg: vMÉ Ð Ø¬Ñd!~Ê;' " Ø N
Ì Ð Ì v5!~Ê;'�éÚQ�»�Ñ?_{ÔÐÎ
å�Ê¯°g®3Ä�¯®�±{ò 6 ºA±aµ Ã Âc��ºAÊ¯Êê¼O«;¬Ø�]²³»�°?µg®�±aÂ¬ ¼O»&��È=ºO« ¬ ºA«Ø� 6 ®�¶ó�lºA±gÇá����� @ Ò;Î

� çmµg®/ë�Ç�Û�Ò � è�Î�çmµg®/ë�ÇáÎ�à Ã ® 6 ®GÆmµßÜé«;ºr¶¸Ê¯®�¬ ¿O®�è&®�¬ ½· »æÎwMq_�Q Ð Ë ÐON��vÃÊ w � @ È��rËäçm®�¯µg®��bÅ�ÚDÕ�ÚOÒ;�����.Û.Ò;Î
� àä°?Í Ã ¼O¯µg°gÍ Ã ½¼O«ä®�µ�¼OÊ5Îz� @~� ��ÎFàä°gÍ Ã ¼OjµB°?Í Ã ê¼O«£�l²âÎ�²³´Ò®�Í(ÇO®�±�· «;¬ 8 ÎlçmÍ Ã »�¼�Ê Ã ºO¹q®�±�Îªk«�¹qºA±g»P¼�µB¯ºA«�à�· « ¯« ¿�¶¸jµ Ã Ü�²ÐÔ¸²Fà¬��ÆÚ¼OÑ jµ(¼OÊ¯½¾�½« ¿&ºA«

å�Æ�½°aµB¯« ¿�ÏÐº�Í�· »�®�«DµB°�Î�ªk«��FåF« ±g¯Í«�FÊê¼O¾�¼
· « ¬ÖÔß¯Í Ã ¼O±?¬
�d®�«~ôg¼O»�½«;°�È��ß®�±g¼O· °g¿O®�´Ò®�±(ËG� %�y !�É w�wg: vÃÊ�Ë#'Ö! <XÌÃÍ wáP�® ÌÃÍ�d"�y !�Ï wGÐ Ê�eã! y{è ' Í !�Ï�!~Ê 2 Ê£! " Ø wg: Ë w M5É d�" v½'
v Ì v5!~Ê N Q�! N:�w ØIvÃÊ�Ë Ð Ê : Q Ð Ê Ð Ë w
��w Ê Ì K �l2 Mfe N�Q�õ$S �&�Ú¼O«;¬Z��Å2���PºO¹�?ÔäMq_G�Òç�®�jµB®*�z��Ò.�DÕ2�*Û�Ú ���d®�±gÊ¯½«Ø�����.� @ Îáç�Ñ ±?½« ¿A®�±�Î

� Ä�¼O«&åFÊ½°?µ ®�µá¼OÊWÎ|� @~� ÈFÎ Ä�¼O«&åFÊ½°?µß· «;¬ 8 ÎÒçmÍ Ã »�¼�Ê Ã ºO¹q®�±�ÎlÏÐ½®���®�±?°g½°aµB®�« ¾�ÄOºA«
ªk«�¹q®�±g®�« ¾�®�« ½«Ö®�¯« ®�» ÄO®�±?°?µB® Ã ®�«;°g´�¼O°?½®�±?µB®�« ÇOºA¿O« ¯µg¯ÄA®�«
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èæº�¬ ®�Ê½ÊWÎ 2 !GË�Ê|v Ì v5!~Ê;' " v½'(' w Ê;'�É Í Ð <�Ì �¼Ò�ÈM�OË�çm®�¯µg®��nÛ.Ò�Õk�.Û;��a�.� @ Î
� Ä�¼O«&åFÊ½°?µ ®�µá¼OÊWÎ|�.Û � ÈFÎÙÄ�¼O« åFÊ½°aµ+·;« ¬ 8 Î&ç�Í Ã »P¼OÊ Ã ºO¹q®�±�Î �wºO±?µB±g¼O¯µÅ¬ ®�°

ÏÐ¯°?µg±g½´;·;µB¯ºA« °aÂ�· «;¬�ªk« Ã ¼OÊjµB°g¼O°g°?½°?µg®�«DµB®�«ØÎ
ªk«DµB®�±g« ®�±���®GÂ
±?½Í Ã µ���ÏÐ®�·;µg°gÍ Ã ®�° 8 ºA±?°gÍ Ã · « ¿A°?¾�®�«1µg±g· »�¹(Õ· ±ÞÜÙÕ·;« °?µgÊ½½Í Ã ®
ªk«Dµg®�Ê½Ê¯½¿A®�« ¾O� Ü�¼�½°g®�±g°?Êê¼O·;µg®�±?«Ø�&���.��Û;Î

� Ä�¼O«&Ôßöô?°g´Ò®�±?¿A®�« @ � � Æ³Î\%;Î�Ä�¼O«�Ôßöô?°g´Ò®�±g¿O®�«ØÎ¸_
Ê < ! y��°Ð Ì v5!~Ê§� w Ì y v w
Ù~Ð ØjH¨��·;µaÂµg®�±a¶�ºA±aµ Ã °��?��� @ �;Î
� Á�®�± Ã ºm®/�³®�µá¼OÊWÎbÒ2� � %;Î�Á�®�± Ã º�®
���8� Î Ü º��L»�¼O«;«�· « ¬#%A¼�Í(ÇZ��®�Ê½¾�®�±�Î�ªk« ®
÷�ÂÍ�½®�« Í/�ºO¹�µ Ã ®�ê�°?®�ºO¹���º�ºOÊ½®�¼�« 8 · « Í3µB¯ºA« °]¹qºA±�ªk«;¹qºA±g»P¼�µgjÂ

ºO«PÔ¸®�µg±g¯®�Ä�¼OÊ�ç1�°aµB®�»P°�Î:Ñd! ����" Ê|vMÉ Ð Ì v5!~Ê;'ß! <�ÌÃÍ w MiÑwQ
�Ú�È��D�AËäçm®�¯µg®��b��� @ Õ2�.�*Û;�|���*Ú ��ÏÐ®�¾�®�»Þ´Ò®�±�����Ò2�AÎ
� Á�ºmºA± Ã ®�®�°;®�µá¼OÊWÎb� @~� åäÎ&è�ÎÙÁ�ºmºA± Ã ®�®�°Å· « ¬�ÏÞÎ&Ü�Î���¼O±g»P¼O« È���®�±B¼O·;°g¿A®GÂ

´Ò®�±BË3Îø}nv <�ÌÃÍVx w$ß Ì � � Ì y v w
Ù~Ð Ø�Ñd!~Ê < w
y{w Ê�É w K x � � Ñ N��
S �
Ü ¼Ojµ Ã ®�±g°g´;· ±g¿ �)èãÏÞ�aê³ç�² �O����� @ Î 6 ¼�µB¯ºA«�¼OÊ�ªk« °?µg¯µg·;µB®�¹qºA±ç1µ(¼O« ¬ ¼O±g¬ °ß¼O«;¬&à�®�Í Ã «;ºAÊ½ºA¿*AÎ

� �óÅ#ÂªÆ�ºA« °?ºA±?µg½· »À��Û � �óÅrÂ�Æ�ºA« °?ºA±?µg½· »æÎ å�Æ�µg®�« °?½´ Ê¯®Àè&¼O±gÇ1· Ñ È�¼�« ¿A·�¼O¿O®
ÈÃùéè¸È�Ëú�AÎj4;Î Í�Ì�Ì Ï�é ²O²z"�"�" H "  1H¥! y Ë ² x � ²�POQOQ.g/² � � Ñ Nß.� Ø N�POQOQ.gk®~R�P�® �����.�.Û�Î

� ��ºA« ¿F®3µá¼OÊ5ÎbÛ @~� çÒÎ¸Ü¨Îßè�Î���ºA«;¿ �:� ÎßÛ£ê¼�±gÇOº;��ÁÞÎÚÁ ÎäÔ�¼�¿ Ã ¼�Ä�¼O« ·;« ¬
��Î|Æ³Î 6 Î���ºA«;¿ Î Ç «æèæº�¬ ®�Ê½¯« ¿âº�¹=ªk«;¹qºA±g»P¼�µg½ºA«PÔß®3µB±?½®3ÂÄ�¼OÊ2Æ�ºA« Í�®�Ñ;µg°�½«âÁ�®�Í�µgºA±�ç�Ñ�¼�Í�®OÎÒMiÑwQ x y$Ð Ê;' Ð É Ì v5!~Ê;'ß!~Ê� Ð Ì Ð + Ð ' w¬Ý ×)' Ì w
� '3�&�D� È��AËäç�®�jµB®*�z���.�DÕkÅ.�k�A�|%O·;« ����.Û @ Î


