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£G�o�¨N�N�+�o�H�*���kª®�à«\�N�i�C�.�v�G���k¨©�\�®£��Z�N�o¸Ù¡6¢�£��N�+�����H�v�Z�®°¤�Z�N¨©�\�\���a \�N�Á�ZÐ�®¨©�\�C�|«\�§�v�\�H�o�×ª�®�®°C�k�®�+�
�G���+¨N \�+�o�N���®�\���o®���J����£�®�t�Z�®�Z�J£\�o®£��N�³�v�C�N�;���Z�Z�o��\ \¨N�H�\¸
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»É�Cª® \�+� � ¸��c(�Ôl©sN� y qHlo��log�p �§sëp�pm��l�í�zSsÚfhgk�×lof|ñëlvj�n©loqFuPrNg�lvjml©�vpmqHrNg��©rëjhj fh�©f|rNgÝ�Rï�f|pm���~r áK�����I�
îTqHrN�©�Â�0l©�vpmf|rNgÝ��r|wÙñNfh�©�0rv�of|sëpmfml�l;qHl©�©rN�onofhg�sëp f|rNgqp��Qr_á eYg ã � h e r h u�sNg�ñ¾ñNfh�©�0rv�of|sëp fml�l
lo}��of|ptsëp f|rNg]p��~rKá e�g ã �_á e r h e3g ã{� �0l©l§fhg�jmsI��u �

·h®�J�����N���o \�+�N���N�Z�º®·/�N°C�N¨|�Z�o®�_���\�G \¨N�H�K£\�o�¨N�H�o�o�H�oØ8¨H�o®�+�×�o�H¨|�v�C®�\�P�\�N�+�à«\�N�K·h®�å¹§Òåá��®�o�
�o�G©�J�¬����ô\ª® G�o� � ¸��H¸
Ò*�C�o�o�¨N�C�H�Z�à«\�k�+�N¨N��P�\�C�\�H�Z��®�.¨N�+®�o�@�o�H¨|�Z��®�G�Ã�®�+�É��ò�£G��¨H�®°�°�ò��\�H¨N�o�H�®�o�C�\ª¼�J�à�Z�.¨H®°�°C�C�o�C®�.�H�\�N�+ªHòë¸
¿\®���J�o�H�o®�\���v�×·h�N�H�Z \�o�H�k�F¢¤�\���G�à�×�H�×�H�\�N�+ª®�C�N�§�·T�Ð·h�F�÷�|Ä×¸"Ü8�o®�+�§�o�H¨|�Z��®�G�§·h®�¼�\�C�o�+�¨H���H�Z�à«\�
�|¢¤¨H�à�Z�H�v�C®��ª��N�\�H�o�®°C°àòi�\�Î«Ý�J®�\�o�F�v�;�H�8��ò¤£\�C¨N�®°C°àò��=·h�|�'�vÂ�v�H�\�¼®·T�FÄ�¸
�§��Î«Ý�H�t«¤���F�Æ®·Ã�H°��H¨|�Z�o®��²Î����_¨N�°�°C���+����\�P�C�å�o¨©�\�H�=�Õ�v�C¨N�®°C°àòÚª®��«Ý�H�_�C�]ô\ª� \�o� � ¸ � ¸º�����v�G�=·h�°à²
°C©�J�C�\ª=�o�H¨|�v�C®�\�+Ø\�v�\�H�o�J£\�o�¨N�H�o�o�H�§�®�+�å�\���+¨N \�+�o�H��������®�o�å�\�F�v�®�C°C¸

�|�d�|�d� $)��2�B�~��)|&�!�)d�R #Ý ����|���*)|(*&�!�)��Ã(
Ò*�C�o�o�¨N�C�H�Z�à«\�Ù�+�N¨N��P�\�C�\�H�Z��®�¬®·��=��®°C�N¨H \°C�®�k�C®�º�§ÛÁá�¨H�®�¬���/�J�o���o�Z�N�¬�®�

�§Û á Ë�����Ñ e3g ã ��Ë��v�hÑ e ÛåË��w�m����Ñ e3iJj �
���_�C�k�Z�\�¾�C�\�à�Z����°/�oÕ²�«¤���G�o�H�Z��®�G�®°/�³�v�H�Z�¾®·T�v�G�À�=�°��H¨N \°C�®�×�C®�K�®�\���^�;���\��� � � � �G�N�\H�Z�P�v�\�
�t�Z�H�v�H��®·T�v�G�¾·h�o�®ª��=�H�Z�v�×� ���\�KÛM�o�H�o£��N¨|�Z�à«\�N°�òë¸ ikj ���k�Z�\�¾±a�C�\�|�Z��¨À�H�\�N�+ªHòó�+�N°C�N�®�+�NØÉ�v�\�
�vÕ�v�®°6±a�C�\�|�Z��¨J�N�G�N�oªÕò�¨N�®�+�o�C�N���©�§�Îò��Zò¾�v�\�å·h�+�®ª®���N�Z�v�+¸
Ò*�N£��N�G�\���Gª¬®�À�v�G�.�H°��H¨|�v�+®�\�C¨.¨H®�\ô\ª� \�o�H�Z����]®·"�v�\����®°C�N¨H \°��HØ����§¬�G�����N�+�N�Z�À���N¨©�G�®�\�C�o���
�®¨H¨N® \�Z��·h®���\���+�o�¨N�C�H�v��«Ý�i�+�N¨H®�P�\�C�\�H�Z�����cÔ»½®�=�=�°��H¨N \°C�N�Ù�Z�\�H�¬�|¢¤�\�C�\���U�_¨H \�t«\��¨H�o®�+�o�C�\ª
®·Ã�¬�\� \�\°�ò��|¢¤¨N���v�H�Ô�N°C�N¨F�v�o��\��¨.�t�Z�H�v�=®·��Z�\���\�N 0�v�o��°R��®°C�N¨H \°C�J�J���v���Z�\�=ª®�o® G�\�]�³�v�H�Z�.�·
�v�G�.��®°C�N¨H \°����Ù�C®�\Ø"���Â¬�\�����N�+�N�Z�À£G�H�v�\�J�C���v�G�kRC¨N�+®�o�+���\ª¬����\�R@¨N�®�]�¤�=�I���N¨F�v��«Ý�IcÀ�G���+�N¨|�
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»T��ª® G�o� � ¸ � cÁz��o��lo��sëp f|�*ñNf|sNuvqHsN�Ær|w"~�rëp�log�pmf|sëj½log�loqFu[�º� y q·l�lo�ÉwNrNq�sÂ��rëjml©� y jml ìQ¸ ��¹ l�loq·lvf|loï
r|w;ñNfhqNl©�vp�ñNfh�©�0rv�of|sëpmfml�lRqHl©�©rN�onofhg�sëpmf|rNg�p�rts � �0rëj f|ñPsNq�qHrNï���u=sNg�ñPñNfh�©�0rv�of|sëpmfml�l§lo}��of|ptsëpmf|rNgºp�rÂe �
r|~�logÔsNq�qNrNï���u;~�qHrv�©lo�©�0lo� � ì gÔlo}�sN�§~TjmlÙr|wåsNg�fhg�lvjmsN�0pmf|�Ù�©rëjhj fh�©f|rNg»p©sNq�qNrNï � l � u�fh�×sëj �0r.ñNqHsNï�g �

�G® \�\°�òÔ�F¢¤¨N���v�N�U�³�v�H�Z�N¸×Þ8�\�C�Â�\���²©ÛÁ��o��²ÎâJ£G£¤�H�\�\�N�C���N�Â£G�o�¨N�N�+�Â�C�Â�o�H�o®�\���v���¤�H¨N�® \�+�×®·��Z�\�
�G���+¨N�o�F�v���H�\�N�+ªHòÔ°C�|«\�N°C�*®·��v�G�P�C�v�Z�N�+�=�H�\�C�H�v���³�v�H�Z�P�®�\�i¨H®��£¤�F�v�H�Ã�J�à�Z�Ð�v�\�Ù�\�C�o�N¨F��£\�+�¨H�N�o�+¸
»½®�R��®°C�N¨N G°��H�
�J�à�Z�\® ��Â·h�Î«Ý® \�+�®�\°C�§¨H \�t«\�|²©¨H�o®�+�o�C�\ª�Øë�v�\�kÒ*�%���H¨©�\�®�\�C�o� ���J�v�\�~Rà�Z \�\�\�H°��C�\ª
����\�IRR�C�×�|¢¤£\°C�®�C�\�N�K�ZòÚ���\®�\���\�����\�H�v�C¨Ð¨H® \£\°C�C�\ªÐ�v¬®�\�Ð�·T�v�\�.�\�N ��Z�o�®°R��ò��G�¤�H�oªi�t�Z�H�v�H�
�Õ�J�o�\®�³�Ù���Z�v�H�o�a \¨H°��H�®�k�G���³�v�®�\¨H�N�+¸k»½®�8�®�ºÎ«Ý�H�t«¤�C�|� ®·�Ò*�kØ��=���vòi�®�o£��N¨F�v�;�®�o�*�\�C�o¨H \�o�+�N���C�
L¼	®Ø � Nc¸
½K?¾A�ý³è ! êëW�é;½^�êëé�û½XZXZý³`�d¿�Âè ! ^�ü�ý³é0^aêëè�[_^aê ! YG`
ý³XZ[
Þ8�G���*£\�+�¨H�N�+�*£\�o�¨N�H�N�\�å�C�Ð���Âº�t�Z�N£\�+Ø��N°C�N¨F�v�o���¨H�®£��Z \�o���®�G�i�t�v���\��°C�C�o�H�Z��®�U�ZòK�G���+�o�¨N�C�H�v�C®�
L¼�N�c

�kÛ áÀe3g ã �§ÛbÁÂÁ � e Û e3iJj Ã
Þ8�G�=�C�\¨H���\�H�Z�Ð�H°��H¨|�Z�o®���|¢¤¨N���v�H�Á�v�\���C®�i�®�\�U�C�*¨N�®£��Z \�o�H�]�C�U�®�U \�\�¨N¨H \£\�C�N���=�°��H¨N \°C�®�*®�³²
�G�à�Z�®°�Ø½·h®�+�����\ªå�J�\�N 0�v�o��°Ý�=�°��H¨N \°C�k�C�=�J�G® \�\°�ò��|¢¤¨N���v�H�Ð�+�N£\ \°C�o��«Ý�k�t�Z�H�v�ÙËt���o�oÎ�ÄLà�N����=ô\ª® \�+�
� ¸ � �\�H�\H�v�H�@�Z�\�C�T�v�o���\�o���v�C®���vÂ�v�\�å�+�N£\ \°C�o��«Ý�Ù�t�Z�H�v�*�kÛ*ÁÂÁÅ Ño¸8Þ�.�³�v�®�G��°C���+�NØ\�v�G�*�=�°��H¨N \°C�Ù¨H�®�
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�® ��Z��G�|�v��¨©�\���N�Z��®�¼�Zò]�\�C�o�o�¨N�C�H�Z��®�¬�®°C®�\ªÐ�=¨N�H�t�Z�®���¬�o£��N¨H��ô\¨Ù�¤��\�\¸Â¿\��=�J·h�o��ª®���N�Z�v�H�Z����
£\�+��\ G¨|�v��¨H�®�ð�+ \�\�+�I�a \�N�Z�Z°àò�o�H�®¨|���J���v��H�v�\�H��Ò*ß§� ¨H®��£¤®�G�N�Z�v�+ØÂ°��H�®�\�C�\ªÀ�vU�U�\® \�\°C�|²
�t�Z�o�®�G�¬�\�+�N�®±a¸
Þ8�\�C�¼�o�\Î�J���v�\�å¨N��=£G°��F¢�����ò]�®�\�º�C�=£�®�³�v�®�\¨H�å®·
�H°��H¨|�Z�o®�����G�\ \¨N�H��£\�+�¨H�N�+�o�N�k�®�\�º�o�H�®¨|�Z����
��ò¤�\�®���C¨N���C�×°C�®�oª®�Ã��®°��H¨N \°C�N�+¸Á��·Ý�o��=�/®·��v�G�N�o�/£\�o®�G°��H�=��¨H�®�×�����Z�®¨©±a°��H�§�J�à�Z�k�v�+�®£×�\�F«��C¨N�H�
�o�H���®���G�@�Z=���å�o�H�N�\¸

�|�'&t�d� (  �(* "#Ý&�,k��#S�.�B�G �ü �× "&v�7�ð& úûú #S�Ã&v��

Ü8®�\�+���G�N�*�À��®�\��N�\�H�oª®�F�v�C¨×���N�®� ®·��N°C�N¨F�v�+®�\�Á�J�à�Z�Ð«Ý�H°��¨N����ò�� Ý ¨H®°�°C�C�\���GªP�J�à�Z���Ð£\�®�o��°�°C�N°
���N�®� ®·T�=��\��H�\�N�+ª®�|�Z��¨Ù����\�oØÝ�J�\®�+�k«Ý�H°��¨N����òÔ�C�(�xÚc¸*Þ8�G�P�®�\ª�°��J®·É�C�\¨N�C�\�H�\¨N�×�C�*).�®�\���v�\�
«Ý�°� \���k®·��C�Z�v�N�+�®¨|�Z���� à Ú ß

� ¸/Þ8�\�k¨H®°C°��C�o�C®�¾�+�H�v�~Î�Ë+$�Ñ Ó $Ù·h®�@�+���\ª�°��;¨N®°C°C���+��®�G�/�C�J�v�G�k�H°��H�=�H�Z�®·��\�N�Cª®�Z� Ó $=°C�¨H�H�v�H�¬�Õ�,$.�C�
Î�Ë-$�Ñ Ó $�È Ç Ë j Ñ  Ý  Ú��á�Ý à Ú ß

� È Ç Ë j Ñ  Ý  Ú��B�Ý/. Ý Ë-$�Ñ . Ú©Ë+$�Ñ�o�C�*) Ó $ Ã Ë � ¸��HÑ
Ç Ë j Ñ*�C�8�Z�\��¨N�+®�o�å�o�H¨|�Z��®�]�H�=�C�\¨N�C�\�N�Z�Ð�N°C�N¨F�v�o��]�H�\�N�+ªHò j ¨N®�+�o�H�o£�®�\�\�C�\ª��vº���G¨N�C�\�N�Z�J«Ý�|²
°C�¨H�à��ò×� �Ý Ø�ª®�à«\�N�¬�vò �B�Ý ÈMËó� äÚ e � äÝ � �xÚ�� Ý ¨N®��)0Ñ â10 ä Ã
Þ8�\�J�N°C�N¨F�v�o��¬�®�G�¬�C®���\�N�\�+�à��ò®Ø  Ý ���\�  Ú�Ø�¨N�®�����J�F¢¤£\�o�H�o�o�H�i�����v�H�o���¼®·T�H°��H¨|�Z�o®���®�\������
¨N G�o�o�H�Z�vØ

2 Ý Ë+$�Ñ Ó $�È  Ý g � Ý . Ý Ë+$�Ñ Ó $ ���\� 2 Ú©Ë+$�Ñ Ó $MÈ  Ú43 g �@Ú . ÚÎË-$�Ñ Ó $ ì
�J�\�C¨©�U���Â£G�®�o�+���\ªP�Z�\�o� \ª®���®���N°C�N���N�Z�=®·��\�H��ª��v� Ó $¾���\�.�J�C���v� . Ý Ë+$�Ñ§�®�\� . ÚÎË+$�Ñ+ØÉ�o�H�o£��N¨|²�v��«Ý�H°àò®¸53 g �C�P�v�\����®�ó¨©�G�®�oª®�Ð�J���v� g ���N�C�\ª��v�\�i�H°��H¨|�v�+®�\�C¨i¨©�\�®�+ª®�N¸ Þ8�\�C��°C�N���\�P�vÔ���

ù
å



 #¡�6 7û¦�¨�¦�©S²,®�«6µ¶¨�®�ª{«�ª98k§�ª¬¥¥®�¯ð®�ª{«�§�©Bª¬¯ð¯û¯¦�§�¨�®�ª¬«6¯

�F¢¤£\�o�H�o�o�C®��·h��T�v�\�å¨N�°�°C���+����¬�+�H�v�HØ

Î�Ë-$�Ñ Ó $ÕÈ Ç Ë j Ñ Ë�� äÚ e � äÝ � �@Ú�� Ý ¨H®��)�Ñ â10 ä
3 g ä � Ý �@Úë�o�C�%) 2 Ý Ë+$�Ñ 2 Ú�Ë-$�Ñ Ó $ Ã Ë � ¸ � Ñ

Þ8�G�Ð�vH�Z�®°§¨H®°�°C�C�o�C®�õ�o�H�Z�³Î �C�Àª®��«Ý�H�%�Zò2���Z�v�Hª®�o�Õ�v�C�\ª¯�I�a \�H�Z��®� � ¸������|���§�N�N�K�v�G�i�o£\�H�Z����°
°C�C�=���v�R®·ë�v�\�;���N�®���oØ½�\�H�\H�Z�N� Ò â �®�\� Ò ä ¸Á»½®�����Z�Z�N�o�+�N¨F�v�C�\ª×�®�\ª�°��%)ûÈ $®Ï®Ø��Z�\�¼¨N�+®�o�R�o�H¨|�v�C®�
���N¨H®���N�

Ç Ë j ÑvÈ:3 g ä<; �@Ú � Ý
Ëó� äÚ e � äÝ Ñ â10 ä

Î
=dÚ4= Ý Ã Ë � ¸���Ñ

¹k�N�+�NØ�= Ý �®�\�>=�Ú6�\�H�\H�v���v�\�
�ZH�v��°�¨H \�o�+�N�Z�;®·Ý�C®�×�®�\���H°��H¨|�Z�o®�����N�®���É�®�G� ; �C�¤�v�G�Á�oH²Î¨N�®°C°C�N�
·h��o� ·h��¨|�v��;ª��à«\�N���vò

; È
�@?� A 2 Ý Ë+$�Ñ Ó $

�@?�BA 2 Ú�Ë+$�Ñ Ó $�@?� A 2 Ý 2 Ú�Ë-$�Ñ Ó $
Ã Ë � ¸���Ñ

Þ8�G���=·h�®¨|�Z®���\�H�o¨N�+�����N�å�v�\�ºÎ«Ý�H�o°C�®£�®·R�Z�\�×���Â��¤�H�®���o¸ÔÇÈ���v�\® 0��±a�\Î�J°C�N�\ª���®·;�à�ZØk��\°àò
�+�N°C�H�v��«Ý�;¨N�+®�o�R�o�H¨|�Z��®�G�Ã¨H�®�Ð���¼�=�H�®�o G�o�N�G¸8Þ8�\�k¨H®�Z«Ý�H�v�Z����\�®°ë�Â�Îò�®·��\�|�Z�N�+�=�C�\�C�\ª;�Z�\�;·h®�o�
·h��¨|�v��R�C���ZÙ G�o�§�+°����v�+Ø���¤�H¨|�v��«Ý�H°àò��|«��®°C \�H�Z���Gª;�v�G�§�C�v�Z�Nª®�+�®°C�Ã�Zò¬�\�®�\�G¸8Þ8�\���Ã���|�v�G��.���R£\�o��\�
�Z×�N�+�o®�+�/���N¨H�® \�o�/�Z�\�Â�C�Z�v�o��\ \¨F�v�C®�¾®·G�Z�\�Â�+°����v�Á���Îò�¨N�® \�+�Â·h�¨N \�+�o�C�\ª��I���N¨F�v�Á�H�o£��N¨N�C�®°C°àòi®�
�Z�\�§�H°��H¨|�Z�o®�¾���N���=¸8�k�\�\���v�C®�\�®°� \�\¨H�N�³�v�®�C�Z�v�C�N�Á�®�+���+�§·h�+®��v�\�kª®�N��=�F�v�+��¨H�®°¤���o�o���\ª®�N���H�v�Â®·
�Z�\���o�a ��+�v�H�8�J���v�U�+�N�o£��N¨F�*�vP�Z�\��£\°C�®�\��®·@�C�v�Z�N�+�o�N¨F�v�C®�\¸¾�k�\H�Z�\�N�*�+�H�v�\�H�Â�N°C�Nª��®�Z�=�=�F�v�\��
�Z_Î«Ý�H�o¨H®���.�v�\�H�o��£G�o®�\°C�N���¾�C�*�v�\�¬�®�\�C�=�Õ�v�N�0²©���N�®� �v�H¨©�\�\���a \�i�\�C�o¨N G�o�o�H�õ°��H�Z�N�=�����v�\�C�
¨©�G�®£��v�H�o¸

" û �<� ýtXNýtû½`õ^a`
^aé�d�C
Þ�¾�\�F�v�H�o�����G�k�v�\�Ù¨N®°C°C���+��®�i�H�\�N�+ªHò_�����.¨N®°C°C���+��®�i�·É�®���H°��H¨|�v�+®�.�J���v�Ð«\�N°C�¨H�à��òED� Ý �®�\���®�
�C®���J�à�Z��«\�N°C�¨H�à��òFD�@Ú@®�\�å�\�®�É�Z=ª��|�¼�v�\�å�H°��H¨|�v�+®���N�\�H�oªHò��C���Z�\�å������+�N�³�×·h�+�®���N¸
Þ8�G�Ù�H°��H¨|�v�+®��«Ý�N°C�¨N����ò_�C�×�v�\�å�C®���o�N�³�Ù·h�o�®���å���¼ª®��«Ý�H���Zò{c

D� Ý � È D� Ý D�xÚ ì
¨H®�o�+�N�+£¤®�G�\���GªJ�v��®�º�H°��H¨|�v�+®���H�\�N�+ªHòU®·

j É'GIHJH È j Ý � È �
� ÜKÝ �á�Ý ä È

�
� ÜKÝ Ë�� äÝ e � äÚ � � Ý �xÚë¨H®��)�Ñ(È j Ý e ÜKÝÜ Ú j Ú � ÜKÝ

Ü Ú j Ý j Ú®¨H®��) Ã
�J�G�N�o�K)������v�\�J�®�\ª�°��å���|���§�N�N�i�H°��H¨|�Z�o®�¬�®�\���C®�������v�G�Ù°C�®��·h�+�®���N¸k�§�%)�ÈML ä �C�¬® G�;¨H�®�o�HØ�Z�\�C�;�+�N�\ G¨N�N�@�v

j É'GIHJH È j Ý e ÜKÝ
Ü Ú j Ú Ã Ë � ¸�Í�Ñ

����ô\ª® \�+� � ¸ � ØÝ�v�\�Ù�\�����N�+�N�\¨H�×���|���§�N�N�i¨H®°C°��C�o�C®�i�N�G�N�oªÕòÔ�®�G���N°C�N¨F�v�+®�i�N�\�H�oªHò]�C�§£\°CH�+�v�N���®�
�P·h \�\¨|�Z����À®·G�v�\�§��®�Ð�=���o�8�H�Â�®�¾�C®�À�¤�H�®�÷�N�\�H�oªHò�®·��®¸ � ±��FÄ�Ø¤�k«��®°� G�Ã��ò¤£\��¨H�®°C°àò� \�o�H��·h��
�Z�\�Á�v�+�®£º�|¢¤£¤�H�o�C���N�Z�v�+¸§»½®�8�C®�\�¼�\�N�Î«¤�C�N���v�\�®�º�+��\�C \��Ø"°��H�o���v�\����Ï�¸0�Â�|Ä �\�����Z��¤�å�®�\�G�N�
�ZÂ�v�\�å�N°C�N¨F�v�+®�����N�®� �N�\�H�oªHò¾�Z.�G�|�v�H�o���C�\�¼�Z�\�å¨N®�+�o�H¨|�Ù¨N®°C°C���+��®���N�G�N�oªÕòë¸
�k°à�Z�\® \ª����Z�\�*�C�v�Z�N�+�®¨|�Z��®���N°C�N¨F�v�+��\�å�C�8ª®�o� \�\�\�H�\ØG�v�\�*£�H�Z�N�Z�v�C�®°6�C�×�v�\�å�C�v�Z�N�+�®¨|�Z��®�º�+�Nª®�C®�
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QSRUTBVXW�Y*ZB[U\B]_^a`cbed�fhgjilkmd�gj`cbonjfp`cqrd�s�tugj`cbvqw`xd�gj`cbzyxd|{�}�~���t�����g�bet�d�gj�_tlbetlf1���vd-`�d�s�t,�<`x��� g��<gj`cb
tlbetlf1��������t<t	t<�lkmyxd�gj`cb�~�}��x}

� RU�|YpWl�,��Wl�B�rT Wl�BVX� ��� VXY_���	���XY��l�X� �cY �<�¡�BWlTBY¢�B�£���XY�¤|Yp�B�¥�B� � ���XY¢R¦�¡§XVXYc�¡�cY¨�B�©�XYcRUTB��ª
¤��BVXWlRU�XToYp«¦Yp�j�¬Wl� � Yc��[%a�¡Y®�>�BTB�XR¯��V � Y®�B�¡���¡R¦�°Yp�|Yp�j�_�p�B�±¤�Y²��� ³ Yc�±��W��B�´�lRU�KVX«U�p�¬R¦�B�¡�lµ¡¶·�XRU�<�
¶·RU«¦«¸¤�Y_�XWlYp�lYc�¬�¬Y � RU�¹��Yc�1��RU�B�¹º [¦ZB[U»B[
a�XY±YpWlWl� Wo�B�¼���¡Y±�c�B«U«¦RU�lRU�B�½Yc�¡YcWlT@¾¿RU�oTBR¯ÀÁYc�Â¤¬¾��¬�XY¨Ã·�BVX�l�	YpÄÅVX�p��RU�B�½���BW,�XWl�B�¡�BTB�p�¬R¦�B�Æ� �
Wl� � � �B�5YpWlW��BWl]

Ç¢È²É'ÊIËJË-Ì©Í Î È�É'ÊIË�Ë
Î È²Ï

Ç¢È�Ï Ì¸Ð Î È²É'ÊIËJË
Î È�Ñ

Ç�È�Ñ Ì¸Ð Î È²É'ÊIËJË
Î È�Ò

Ç�Ó Ì
Ô

¶·R¯���
Ç¢È¨Õ+Ö¬×�ÍØÎ È�É'ÊIËJË

Î È²Ï
Ç¢È�ÏÙÍ Ú Û Ï

Û Ñ
È�Ñ
È�Ï �p�B� Ó Ç¢È�Ï Í Ç¢È²Ï Õ ZB[UÜ ×

Ç¢È¨Õ�Ýl×�Í Î È²É'ÊIËJË
Î È�Ñ

Ç¢È�Ñ�Í Û Ï
Û Ñ Û Ï

Û Ñ
È²Ï
È²Ñ �p�B� Ó Ç�È�Ñ Í Û Ï

Û Ñ Ç¢È�Ñ Õ ZB[U\ ×

Ç¢È¨Õ-Ó�×�Í Î È�É'ÊIË�Ë
Î È²Ò

Ç¢Ó	Í Z Û Ï
Û Ñ È²Ñ4È²Ï ��R¦� Ó Ç¢Ó Í Z Û Ï

Û Ñ È�ÑIÈ�Ï Ç�Ó Þ Õ ZB[Uß ×

a�XYp�lYÙYcW�Wl�BW©�c�B�¬�¬WlRU¤XV���RU�B�X� � Yc��Yc� � � �,���XY*Yc«UYc�1��Wl� �±¤|Yp�B�´�XWl�B��YcW'��RUYc�°� � � �BW�Yà�<�X�BW��B�j�¬YcW�R¦�'ª
��RU�c�©�B�á�¬�XY*�p�p���¡� � Y%�B� � ���XY%Yc«UYc�1��Wl� � Y*�BWlW��B�XTBYp�¢Yp�¬��[aâã�>�BW�Y � Yj��� R¦«UY �¨� R¦���cVX���lRU�B�±�B�á�¬�XYc��Y
���BR¦�¬�¬��¶·RU«U«¸�B«¦������� «¦«U�ä¶MRU�¹��Yc�j�¬R¦� �¹ºB[UZB[U»B[
åà�@�>�B�X«¯¾¹�¬�XY	Yc«UYc�1��W��B��ª<RU�B���p�B«¦«URU�lRU�B�X�lµ�¤¡V��>�B«U�l�±�p�B«¦«URU�lRU�B�X�_�B�9���¡Y	R¦�B�¡�©¶·Ræ�¬�çWlYc�'��TB� �®�p��� �¢�
�c� �è«¦Yp� � �¬�¼�XW�� � VX�j�¬�%¶·�XRU�<�Æ�BWlY�R � Yc�¬��RU�c�B«²�BW,TBRæÀXY R � Yc�¬�¬R¦�p�B«é��R¦TB�¡�p��VXW�Yc�,R¦�¹�¬�XY � Yj�¬Yc�j�¬�BWl[
a�XRU�S¤X�B�<³ÅTBW��BVX� � YjÀÁYp�¬�����XYpY � ���*¤|Y¸��� ³ Yc�	RU�¬���®� �c�c� VX�¬��¶·�XYp� � Yj�¬YcWl�>RU�XRU�XT®�®�pWl�B���-ª<��Yc�1��RU�B�
���BWa�>TBR¯ÀÁYp�¼WlYp�B�j�¬R¦� �X[uê�Yj�¬�X� � ���¬� � Yc�B«¡¶·R¯���	���XRU�u�BWlY°�¬�XY_�lVX¤áëjYp�j�K�B�Á���XY_�XY1ì��,��Yc�j�¬R¦� �X[
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5 �¡Yc�¨�>Yc� �lVXW�Yc�>Yc�¬���a� �9Yc«UYc�1��W��B��ª<RU�B�¨�p�B«U«¦RU�lRU�B�X�©�BWlY%�|YpWl���BW��>Y � µ��c�BW�Yà�XYpY � �£���,¤|Y����B³�Yc�,�¬�
� �c�c� VX�¬�	���BWS���¡Y,W�R¦TB�¬�,¤X�B�<³ÅTBW��BVX� � ���¢¤|Y·�lVX¤���Wl� �j��Y � ��Wl� � ���XY � �p�¬�B[�6°� �<³�T Wl�BVX� � �c� VX�¬���
�¡�p�	�B���l���cRU�p��Y � ¶·Ræ�¬� ���XYo� �j��V¡�B« �p�B«U«¦RU�lRU�B���XW��á�pYc�l�ÙV¡� � YcWà�-��V � ¾Æ�p�B���X�äÀÁY*Àá�BW�R¦� VX�®�BW�R¦TBRU�X��[
â*«æ�¬�X�BVXT � � Yj�¬�BRU«¦�©�B�á���¡Y²��W��B� � � � ���¡Y � Y1��Yc�1���BW©«¦���c�@��RU�B� �X�äÀXY®�X�p�à¤|YpYc�¨�>Yp���¬R¦� �XY � ���o���BWlµ
�¬�XYK�pVXWlW�Yc�¬�>VX� � YcW��-��� � � RU�XT±�B�S���B�l��R¦¤¡«¦Yo�p�BVX��Yc�Ù���BW�Àá�BWlRU�BVX�*¤X�B�<³ÅTBWl� VX� � YjÀXYc�¬���ÙRU�à� «¦W�Yc� � ¾
ÄÅVX�@��Y � ���BWa�BVXW � R¦�'��RU�X�j�¬RæÀXYK�B�X�¡�BWl�p�¬VX�l[

ª75 �XYc�¿�XYpRæ�¬�XYcW Yc«UYc�j�¬Wl�B�¿�¡�BW RU�B��¤�Yc�B� �BW�Y¼�XW�Yc�lYp�¬��µ·�X�BRU�lY��p�BVX�¬���¨¤¬¾ � Yj�¬Yc�1���BW¨� W
Yc«UYc�j�¬Wl�B�¡R¦�·�X�BRU�lY_�c� �¹�BW�R¦��Y_�p�,�¢W��p��Y98;:=< > Ï@? [

ª75 �XYc���B�X«¯¾	���XYuRU�B��¤�Yc� �MR¦���-�¬�BWlY � RU�·�¬�XYS��Wl� �Xµ�¤X�B�<³ÅTBWl� VX� � �p�BVX�¬���©�BWlRU�lYu��W��B� �XYpV�ª
��Wl� «¦�®�pWlYp�p��Y � RU���c� «¦«UR¦��R¦� �±¶·R¯����W�Yc�'��TB�B�Ù�@���B�>�®Y1ì9R¯��RU�XTo���¡Y*��W��B�X[	a�XRU�_�c�B�¬��W�R¦¤¡V���RU�B�
R¦�°Y1ì|�|Yp�j��Y � ���o¤�Y � Yp�|Yp� � Yc�¬�·�B�·���XY®W�Yc�'��TB�B�é�XWlYp�l�lV¡WlYÙ�B� � T RæÀXYc�aWlRU�lY²���*�¬�XY � RU�-�¬R¦�X�1ª
��R¯ÀÁYa��Wl� �X�XRU�XT�«URU��Yj��RU�>Y_�B���¬�XY_R¦�B�v¤�Yc�B�>[%a�XRU�*RU�S���XY � �B�>RU�X�p�¬R¦�XT¢�BW�R¦TBRU�v�B� � Yj��Yp�j�¬�BW
�c�BVX�¬�¬�*�p�·�>W��p��YA8B:.< Ñ [

ª75 �XYc�Æ�B�¡«æ¾ç���¡Y¨Yc«UYc�1��Wl� �Æ¤|Yp�B� R¦�,�XWlYp�lYc�¬�¬µ%Yp«¦Yp�j�¬Wl�B��ªäR¦� � VX�cY � �X�BRU�lY¨�p�¨�¼W��p��YC8B:.< Ï
�c�B�v�BW�R¦��Y·� �	�¬�XY � Y1��Yc�1���BW�µ¸�XWl� ¤X�B¤X«¯¾ç�BW�R¦TBRU�X�p�¬R¦�¡T	��Wl�B� �XR¦T �X«æ¾��B�c�pYc«UYcWl�@��Y � Yc«UYc�1��W��B�X�
�XWl� � VX�pR¦�XT�DàªäWl�ä¾ç�X�¡�p���B�¡�%RU�o���XY°�¬Wl�B�X[�EXYpY_�lYc�1��RU�B�GF [¦ZB[UZ>���BWa�>�BWlY � Y1���BRU«U�%� �>�¬�XR¦��[

ª75 �XYc�ç¤��p����¤�Yc� �¢�à�BWlYo�¡WlYc��Yc�¬��µ�� �X�BW-�	��Wl�B� ���¡Y � Yc��R¦W�Y � �lRUTB�X� «S�c�BV¡���¬�®�p�>W��p��Y�8BH@µ
¤X�B�<³ÅTBWl� VX� � �c�BVX�¬�¬�·�>�ä¾½�BW�R¦��Yc]	a�XY>Yp«¦Yp�j��W��B� ¤|Yp�B� RU�X§XVXYp�X�cYp�%�¬�XYàÀá�B�cVXV¡�r¤¬¾½R¦��ª
� VX�cRU�XT � Yc�l� Wl���¬R¦�B�¹��Wl�B� ��VXWl��� �cYc�*�XR¯�o¤¬¾v���XY·Yc«UYc�1��W��B��¤�Yc�B�>[Ùa�XRU�àRU�¢�¬VXWl�¹«¦Yp� � �²�¬�
�B��Yp«¦Yp�j��W��B��ªäR¦� � VX�cY � �c�B�¬��W�R¦¤¡V���RU�B�è�p� �wWl�p�¬YC8B:.< Ï+Ñ �B�v���XY¢�XWlYp�l��VXWlY1ª � Yp�|Yp� � Yc�¬�wRU�B�
¤|Yp�B�5¤X�B�<³ÅTBW��BVX� � [

e� � R¦�'��RU�XTBVXRU�l�,�¬�XYu�lRUTB�X�B«���W��B� ���¡Y*¤X� �<³�T Wl�BVX� � Ræ�*RU� � Yc�lRUWl� ¤X«¦Y����·�>Yc�B��VXWlY*Yc�B�<���c�B�¬��W�R¦¤¡V�ª
�¬R¦� �wRU� � R¯À|R � VX�B«U«æ¾B[JI��w�BW � YcW����>�p�B�>�X�BWlY � RU��YcWlYp�¬�K��Ræ�¬VX�p�¬R¦�B�¡�%�p�B�X�p«¦VX��RæÀXYc«¯¾xµ Ræ�·RU�aR¦�>���BW-�¬�B�¬�
�¬� � �v�¬�XYc��Y¼�>Yc�B��VXWlYp�>Yc�¬���,¶·R¯���¡R¦�����X�BW'�¢�¬R¦�>Yp�lµ®�B�¢�c� � � R¯��RU�B�X�¢R¦�X§¡VXYc�X�pR¦�¡Tè¤X�B�<³ÅTBW��BVX� �
W��p��Yp�Ù�>�<¾è¤|Y	��VX¤áëjYp�j�_���±�<�X� �XTBYc[K6°Yp�B� �>� � VX«U�p��RU�B� ��Yp�<�X�XRUÄÅVXYc�,�BWlYo�p�B�>�>�B�X«¯¾½�B�X�X«URUY �
RU�	���XYp�lY·�cRUWl�cV¡�¢�'���B�¡�cYc�MLæº \ONI[
a�¡Y¨¤X�B�<³ÅTBW��BVX� � �p�B�¬��WlRU¤XV��¬R¦� �¼¶·�XYc�½¤��p���è¤�Yc� �¢�,�BWlY �XWlYp�lYc�¬� Õ 8B:.< Ï4ÑI× �c�B�¡�X�p�±Yp�B�lRU«¯¾�¤�Y
��Yc�X� Wl�p�¬Y � ��W��B� �¬�XYv�lRUTB�X�B«aY1ÀÁYp���¬�·¶·�XRU�<��� «¦���zW�YcÄÅVXRUWlYw¤|�p�¬�½¤|Yp�B�>�l[ âà�Ù���XRU�>�c�B�,¤XRU�XY �
Yp«¦Yp�j�¬Wl�B��ªäR¦� �±¤X�B�<³ÅTBWl� VX� � RU�°�BWlRU�lRU�XT	��W��B�´�B�¨RU�X�cW�Yc�B��YÙR¦�±�XW�Yc���lVXW�Yé¶·Ræ�¬�K���XY®Yp«¦Yp�j�¬Wl�B�±¤�Yc�B�
�¡WlYc��Yc�¬��µa� ��Yc«UYc�1��W��B�è¤�Yc�B� �>� � VX«¦�@��RU�B�����B�'�¨Yp�X�BVXT �¹���¹YcÄÅVXRU«¦RU¤XWl�@��Y �¡WlYc���lVXW�Y¨�c� � � R¯��RU�B�X�
�p�B�w¤|Y_VX��Y � ���¢WlY � VX�cYa���XRU�u¤X�B�<³ÅTBW��BVX� � �c�B�>���B�XYc�¬�¬[
I���PXTBVXW�YKZB[UßBµ¡�¬�XYK���<�XYc�>YoYp�¢�¡«¦�ä¾ÁY � R¦�>���XY·Yjì|��YcW�R¦�>Yc�¬�¬�Ù�B���¬�XR¦��¶®� Wl³vR¦�%�l�¡�<¶·�¡[·a�¡Y,RU�B�
¤�Yc� �rR¦�·RU��ëjYc�1��Y � R¦�¬�¬�¢���¡YÙ�¬Wl�B�±¶·�XYpWlY¢Ræ��RU�,�'���BW�Y � [�I � V¡� � YcW�TB��Yc�·�B�zY1ì|�|�B�¡Yc�¬��RU�B« � Yc�p�ä¾
¶·R¯���¼�·��¾|�XRU�c�B«e�-�¬�BWl�BT Y%��RU�>YK�B� � ��Y1¶F�lYc�p�B� � ��[,â*����YpWà�l� �¢Yu��RU�>Y%���¡Y%��W��B�¼RU�%�B�|Yp�XY � �B� �
�¬�XYu¤|Yp�B� W�Yc«UYc�B��Y � [ua�XYp�Xµ��l�B�>Y���RU�¢YuRU�m¶®�BR¯��Y � �¬�·�>Yp�B�lVXW�Y�¶·R¯���¡�BV��à�B�>R¦�B�¢¤�Yc�B� �¡WlYc��Yc�¬�
¤�Yc��� WlYà���¡Y	�XYjìÅ��R¦��ëjYc�j�¬R¦� � �'���BW'���°���¡R¦�Ù�1¾9�p«¦Y¢�BTB� R¦�X[¢a�XY>Yc«UYc�1��W��B�z¤�Yc� � RU�Ù�¢� � VX«U�p�¬Y � �B«¦«
�¬�XY*�¬R¦�>Y%¶·R¯�����CP�ì|Y � ��WlYpÄÅVXYc�X�1¾xµS�¡�p�	�'¾9�¡�<�XWl�B�¡R¦��Y � ¶·Ræ�¬� ���XY,R¦��ëjYp�j�¬R¦�B��� �9���XY,R¦�B�¼¤|Yp�B�>[
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8B© Íª  ©«¢ Ñ ¢&© ¤�Ñ ¦ Ñ¨§O? < ©
���BWX���¡Y©¤X� �<³�T Wl�BVX� � Wl�p�¬Y � VXYe�¬�*W�Yc�'��TB�B�e�c� «¦«UR¦��R¦� �X�l[°a�¡YéWl�@��Yc�e�BW�Y²�¡Wl�B���BW-�¬R¦� �X�B«c�������¡Y©�pWl�B���
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Yc�'��RU�>�p��Y·���BW����¡Y·Y1ì|�|Yp�j��Y � ��R¦TB�¡�B«¡���>¤X�B�<³ÅTBW��BVX� � Wl�p�¬R¦�>�p�B�¹¤�Y_�B¤��¬�BR¦�¡Y � ¤�¾ � Yj�¬YcWl�>RU�XRU�XT

8;H
8B© Í   H�¢ Ï£¤ ¥Ïw¦ Ñ¨§w? < H

  ©f¢&© ¤�Ñ ¦ Ñ¨§O? < © Í   H�¢ Ï�¤ ÏO�Ï
  ©«¢&© ¤�Ñ®m?u¯ Õ ZB[±° ×

���BWu��¾9�¡R¦�p�B« Àá�B«UVXYc�	Yp�X�c�BV¡���¬YcW�Y � R¦�¼�¬�XY,�¬Wl�B�X[Æa�¡Y±¤X�B�<³ÅTBWl� VX� � Wl�@��Y¨RU�oTB�äÀÁYpWl�XY � ¤�¾z���XY
WlYp�-�¬TB�B� � Yp�X�lR¯��¾ �B�u�B¤��BV���¢&© Í » Þ Z ÚO²w³ �p��´¶µv�p�±����¾|�XR¦�p�B« �¬Wl�B�Æ�XW�Yc���lVXW�Y±�B� ÚO² ´(·®¸Ke�BWlW
�B� � � WlRUTBR¦�¡�p��Yp�®�B«U�B�XTK���¡Y*¶·�X�B«UYà��W��B��«¦Yp�XTp�¬� ¹?u¯ [>a�XY	RU�X�cR � Yc�¬�ÙÀXYc«U�á�pRæ��¾½� �¸�¬�XYoRU�B�X�ÙRU�®RU�
���¡Y Ú|²�º �c�>� ´(· Wl�B�¡TBYcµ%���BW7� ´Ì �@�¼º Z ²»² ³ Y£¼ ³ÅRU�XYj�¬R¦�¹Yc�XYpWlTp¾ ¤�ÑKÍ ÚcÞ F ÚO²�º �p�>� ´(· [ Q�� W¢�
ÚO² Y�¼EYp«¦Yp�j��W��B� ¤|Yp�B�>µ¸�¬�XY>�lRUTB�X�B«�W��p��Y	RU�_�XWl� �|�BW'��RU�B�X�B«����o���XY>Yp«¦Yp�j��W��B� � Yc�X��Ræ��¾ �B�²�B¤��BV��
¢ ÏaÍ º Þ F ÚO²�½ �p� ´¶µ �B� � ���XY%R¦�¡�cR � Yc�¬�°ÀXYc«U�á�pRæ��¾ ¤ ÏaÍ ÚcÞ ° ÚO²O¾ �c�>� ´(· [éåàYcV���Wl� «¦�©TBRæÀ|RU�XToW�R¦��Y²���
���¡Y°�lRUTB�X�B«¡Wl�p�¬Yé�B�X«¯¾±� WlRUTBR¦�¡�p��Y°� «¦�B�¡T©���XYé�X�BW-��¶·�XYcW�Ya�B�	�äÀÁYcW�«¦� �Ù¶·R¯���®�¬�XY°Yc«UYc�1��W��B�>¤|Yp�B� � �
¶·R � ��� �Ï F �c� RU�àTBR¯ÀÁYp�X[_âà���lVX�>RU�XTK��¾|�XR¦�p�B«e�<�X�BWlT Y%��W��B�X����YcW%WlYc� �j��RU�B���pWl�B���à��Yc�j�¬R¦� �X�®���BW
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�¬�XYÙ¤X�B�<³ÅTBW��BVX� � �XW��á�pYc�l�a� �   © ÍMÚ ÚO² ´(· ½ �p� Ì � � � �	�cWl� �l�u�lYp�j��RU�B�v���BW°�	��R¦T �X�B«m�XW�� � VX�cRU�XT
�¡Wl���cYc���*� �   H Í Z Ú|² ´(· ³ �c� Ì µ¡�¬�XY_Yjì|�|Yp�j�¬Y � W��p��RU�¢¤|Yp�c�B�>Yc�

8BH
8B© Z Þ \ ÚO² ´ Ì Þ

a�¡R¦�®W��p��RU�¨RU� � Yp�|Yp� � Yc�¬�¢�B�¢���XYoYp«¦Yp�j�¬Wl�B��¤�Yc�B� Yp�XYcW�Tp¾ È µ��B�*¤|�p�¬�����¡YoYc«UYc�1��Wl� � ÀÁYc«U���cR¯��¾Õu¤ Ï È ·£¿ Ì × �B� � ���XY·Yc«UYc�1��W��B� � Yp�X�lR¯��¾ Õ ¢ Ï È·× �BWlY·Yc�XYpWlTp¾Åª � Yc��Yc� � Yc�¬��[j5 R¯���¢�¬�XYaÀ¡� «¦VXYp�
T RæÀXYc�¼� ¤|�äÀÁYpµ¸�B� � Yjì|�X«UR¦�pRæ�¬«æ¾zÄÅVX�p�¬R¦�¡T_�¬�XY_�cWl� �l�u�lYp�j��RU�B�X��µ R¯�·�c� �¹¤�Y°¶·WlR¯�l��Yp�¹� �

8;H
8B©

  H
  © º Þ Z Ú|² ´¶µ È µO¿ Ì À�È RU�¹Y£¼ Þ Õ Z [ ÚO² ×

Á,ÂÁÄÃ RU�é�>Yp�B�lVXW�Y � RU�·�¬�XY���Wl� � �B�²�KW��p��RU�,� � � Y1��Yc�1���BW©�c�BV¡���¬�é�BW�R¦T R¦�X�@��RU�XT,��W��B�ã���¡Y*��R¦TB�¡�B«��B� �
¤¡�B�<³ÅTBWl�BV¡� � �XWl���cYp�l��Yc�l[$6e¾���VX�>�>R¦�XTK�¬�XYc��Yo�c� VX�¬���®�äÀÁYpW©���¡Y*��W��B�X�XRU�XT,�¬R¦�>Ycµ «¦� WlTBYuÀ¡� «¦VXYp�
� ���c�BVX�¬�¬��ÅGÆ ? �c�B��¤�YK�B�<�¡R¦Y1ÀÁY � [	 ���B�l��Yc�l�é�¬�XYo�p�B�X�B¤XRU«URæ�¬R¦Yp�®�B�|�¬�XYc��Y	�¢Yp�B�lV¡WlYc�>Yp���¬�lµ9�¬�XY
��Yc�X��Ræ�¬RæÀ|R¯��¾��p�B��¤�Y>Yc�'��RU�¢�@��Y � [� � � RU�|YpWlYp���¬R¦�@��Y �w�lRUTB�X� «¦µ¸���XY¢�-�¬�p��RU�-�¬R¦�p�B«�YcW�Wl�BW_�X�B�°�¬�¹¤�Y
���>�B«¦«UYcW����¡�B�o���XY_�>Yc�B��VXWlY � Yp�|Yp�j��]
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Ú
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��W��B�j�¬R¦�p�B«Á«¦RU�>Ræ�¬�p��RU�B�X�²WlYpTB�BW � R¦�¡T·�>Yp�B�lVXW�Yc�>Yc�¬�°�¬R¦�>Yp�²W�Yc�'��WlRU�j�²���¡R¦���>Yj�¬�X� � ��Wl� � ¤|Yp�c�B�>RU�XT
RU�(PX�¡Ræ�¬Yc«¯¾���Yc�X��Ræ�¬RæÀXYc[�I��w�¢WlVX�	¶·Ræ�¬�GF ²s² RU��ëjYp�j��RU�B�w�B��Z¢�uYc�B�<�>��¾|�XR¦�p�B«U«æ¾*Å�Æ ? ÚO² º �c� VX�¬���
� WlY��p�B«¦«UYc�1��Y � [¡5 Ræ�¬�����XRU�lµaÀá�B«¦V¡Yc�¨���BW·���XY���R¦T �X�B«²�¬�è¤X�B�<³ÅTBW��BVX� � W��p��RU�èRU�����XY�� W � YpW¨�B�Ú|² ´¶È �c�B�¼¤|Yo�>Yp�B�lVXW�Y � [¢âà�¡�p���XYpW®«UR¦�>R¯���p�¬R¦�B��RU�©�¬�XYo���B�1�à���¡�p�>RU���±�c�B�,¤XR¦�¡Y � Yc«UYc�1��Wl� ��ª<RU�B�
¤¡�B�<³ÅTBWl�BV¡� � RU�u�XWlYp�lYc�¬�¬µÁ�¬�XY_�>Yc�B��VXWlY � �lRUTB�X� «¸�X�B�S���>¤�Y·«U�BW�TBYcWS���¡�B�o���XRU�u¤X�B�<³ÅTBWl� VX� � ]
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e��Yp�X�X�B�¡�cY��¬�XY¹��Yc�X��Ræ�¬RæÀ|R¯��¾:�B�²���XY¹�¢Yp�B�lV¡WlYc�>Yp���¬µ°���XY¹�lRUTB�X�B«S���z¤X�B�<³ÅTBW��BVX� � W��p��RU�z�p�B�
¤�Y¨RU�X�cW�Yc�B��Y � ¤¬¾�RU�X�cW�Yc�B��R¦�¡T±�¬�XY¨W��p��RU���B�����¡Y � RU�-��� �X�cYK¶·�XYpWlY±Yp«¦Yp�j��W��B��ªäR¦�B�Æ�p�B«U«¦RU�lRU�B�X�	�BW�Y
RU� � V¡�cY � �¬�>�¬�XY·�¬Wl�B�z«¦Yp�XTp�¬�X[�a�XRU�o�c�B�z¤|Y � �B�¡Y ¤¬¾ VX�lRU�XT��w¤|Yp�¬�K��W��B�X[�a�XRU�%¶à�ä¾xµ°� �X«æ¾
�¡YcV��¬Wl�B«U� �XW�� � VX�cY � R¦�ç���XYw�lYp�j�¬R¦�B���|�BRU�¬��RU�XTw�¬�v�¬�XY � Yj�¬Yc�j�¬�BW � WlYwWlYc�p�BW � Y � µÙ�X� «æÀ|RU�XTw�¬�XY
Yp�|Yp�j�¬RæÀXYK��Wl� �è«¦Yp�XTp�¬�X[ÊI��>�XWl�äÀ|RU�XT Àá�B�cVXV¡� �p�B� � R¯��RU�B�X�oRU�o�B�¡�p���XYpWK�B¤¬À|RU�BVX�o���B�l��R¦¤¡R¦«URæ��¾��B�
�pV��l�¬R¦�¡T � �ä¶·�>���XY_¤X�B�<³ÅTBW��BVX� � Wl�@��Yc[
Ë ��3)�/0-.1w#�����)Ì�w�K�w#���1w2�)�4y'*#�%Í�3-.��#&'�#&4,1w�
a�¡Y¢� �XR¦�>�p�¬Y � ªä¤|Yp�B�r�>Yj�¬�X� � L¯ºBßBµ�º»°|Nu�¡Wl�äÀ|R � Yp�,� � Yp«¦YpTB�B�¬���>Yj���¡� � ���v�äÀÁ� R � �v�lYc�¡�BWl�p�¬Y
�>Yp�B�lVXW�Yc�>Yc�¬�¼�B�S���XY ���BWl� ���B�j�¬�BWl[^I��Æ�l�¡�BW-�¬µ��¬�XRU�	�¢Y1���X� � �>�B³ Yp�¢�>Yp�B�lVXW�Yc�>Yc�¬�¬���B�u�B¤�ª
���B«UV���Yo�pWl�B���Ù�lYp�j��RU�B�X�Ù���B���lRU¤X«¦Y	¤¬¾��l�p�B�X�XRU�XTv�B�XYo¤�Yc� �´�¬�XWl�BV¡TB�����¡Yo�p���¡YcWl[	a�¡R¦�©¶à�ä¾¼�¬�XY
RU�¬��YpTBWl�p�¬R¦� �X�>R¦�����XY±��� Wl� ��� �j��� W � Yc���cWlRU¤XRU�XTw�¬�XY±TBYp�B�>Yj��W�R¦�p�B«a�äÀÁYpWl«U�B� � ���¬�XYo��¶®� ¤|Yp�B�>�Õ �lYpYà���BW��KVX«U�KZB[Uº × �BW�Y*RU�>�X«¦RU�cR¯��«¯¾>���B³�Yc�¨RU�¬���·�B�c�p�BVX�¬��[aa�¡Yà�>�äÀÁYc�>Yp���Ù�X�B�¸���KW��B�XTBYu��W��B�M�
���BRU�¬�é¶·�XYpWlY©�¬�XYàYp«¦Yp�j��W��B�±¤�Yc�B�´RU�é¤�Yc«U�<¶¿�¬�XYàRU�B�¨¤�Yc� �:¶·R¯���¡�BV��Ù�äÀXYcWl«U�B�K�¬�K�o���BRU���®�B¤��<ÀXY
�¬�XY·R¦�B�¹¤|Yp�B� ¶·R¯���X�BV��	�äÀÁYpWl«U�B�X[�EX�p�B�X�XRU�XT¨�B�����XY·Yc«UYc�1��W��B��¤�Yc�B� �¬�B³ Yp�®�X«U�B�cY·�p�K��W��p��Y·�B�
� ¤|�BV�� ² [ ² FKÎJÏ_R¦��Læº ßONI[

íÌÐ





I�� �v�¬Wl�B�X�¡R¦�XT	��Yp�<�X�XRUÄÅVXYc�ÑLÒF ² N%�X�äÀÁY¢¤|YpYc��V¡�lY � R¦� � RU�|YpWlYp���·¶à�<¾|�·R¦�±���¡YÓPXYp« � �,�B�²�X�¬¾|�lRU�c�
� � � �<�XYp�¢RU�-�¬W-¾B[Âê¼�B�-�¨�c�B�>�>�B�X«¯¾xµaRU�B�X�o� WlY �'���BW�Y � ¶·R¯���¼ÀXYcW-¾�«U�<¶E³ÅRU�XYj�¬R¦�±Yp�XYcW�Tp¾�RU�¹�¬�XY
W��B�XTBY%�B�m�,��Yj¶ Y£¼ �BW²«UYc�l�©¤¬¾�VX��R¦�¡TK�-�¬�p��RU�à� W£�¬R¦�>Yjª � Yc��Yc� � Yc�¬�_Yp«¦Yp�j��W��B�>�BTB�XY1��RU��PXYp« � ��[ua�XY
� Yc�X�¡R¦�XTa��W��B��LÔF Ú NX¶·R¯���>Yc«UYc�1��Wl� �-���@��RU�*ÄÅVX� � WlVX���B«UY%� � � �¢� TB�XYj�¬�B�-�¬�p��RU�~PXYp« � ��µÅ�¬�XY~��� VX« ��W��B�
� W·W��e�¬Wl�B��LÔFBZ�µTFB»|N�¶·R¯���w�¬R¦�>Y1ª � Yp�|Yp� � Yc�¬�¨Yc«UYc�j�¬WlRU� ÄÅVX� � WlVX���B«UY �B� � �>�BTB�XY1���B�'���p�¬R¦�KPXYp« � ��µ
Àá�BW�R¦�@��RU�B�X�¨�B�é¶·�¡R¦�<� �BW�Y����XY����BV¡«æªÕE���W��BVX¤�Yc«©�¬Wl�B�ÖLÒFBºBµ	F»FONK�B� � W��Ù�KVX«¯��RU���B«¦Y �¬Wl�B�¡��LÔF Ü|N4µ
�¬�XYA×·RU�XT � �B�¢�¬Wl�B�>¶·Ræ�¬�¼�XVXW�YKYp«¦Yp�j��W��B�-�¬�p��RU��P¡Yc« � �$LÒFB\ON²�B� � R¯���à�p�B�¬��RU�ÅVX�p��RU�B�XµÁ���¡Y � ¾|�X� �¢RU�
×_RU�XT � � � ��Wl� �^LÔF ßON ¶·R¯�����'���p�¬R¦�K�B� � ��RU�>Yjª � Yc��Yc� � Yc�¬��Yc«UYc�j�¬WlRU�MPXYp« � ��[7I�� ���XYp�lYà��W��B�X��µ��XRUTB�
�¡WlYc�pR¦��R¦� ��«¦�B��YcW®���|Yp�j�¬Wl�B���c�B�¬¾xµ��¢� �l�®�>Yc� �lVXW�Yc�>Yc�¬���Ù� � � �-�¬V � RUYc�®� ���X�BW-�¬R¦�p«¦Y � ¾|�X�B�>RU�c�®�BW�Y
�p�B� � V¡�j��Y � [G�a� «¦«UR¦��R¦� ���-�¬V � RUYc�,�X�äÀÁY¢¤|YpYc���p�B� � V¡�j��Y � �>Yc�B��VXWlRU�XT � R¦���l���cRU�p��R¯ÀÁY�WlYp�c�B�,¤XR¦�¡�pª
�¬R¦� �z�B� RU�B�X�·�-��� WlY � R¦�z��� Yc�X�¡R¦�XT>��W��B��L Ú N4µ©� � � RU�B��ªä�XYcV���Wl� «��c�B«U«¦RU�lRU�B�X�,R¦�z�¹W��©�,VX«¯��RU�|�B«UY
�¬Wl�B�*LÒF»°ON4[
E¡R¦�XT «¦Yu�c� «¦«UR¦��R¦� �X�©�p�B�>¤|Yu�'��V � RUY � VX�lRU�XT·���B�-�%RU�B�>¤�Yc�B�>�lµ��B��W�Yc�B�1��RU�B���¡Wl� � VX�j�¬���c�B�¢Yc�B��R¦«¯¾v¤�Y
� Yj��Yp�j�¬Y ��� R¦W�Yc�j�¬«æ¾Bµ©�ä¶·RU�XT	���o���XY®¶àYc«U«æª � YwP¡�XY � ³ÅRU�XYj�¬R¦�>Yp�XYcW�Tp¾Â�B� �ç� RUWlYp�j��RU�B�X� «¦R¯��¾Â�B�¸���XYp�lY
¤�Yc� �¢��[�I��w� W � YpW����>�äÀÁ�BR � �¬�XYÙ�l�¡�BW-�·RU�¬��YcW��B�j�¬R¦� �>�¬R¦�>Yc�uYp�X�c�BV¡���¬YcW�Y � RU�v�lRU�XTB«UYjªä�X�B�l�uY1ì9��YcW'ª
RU�>Yc�¬����µX���XYp�lY·¤|Yp�B�>�%�p�B�v¤|Y_�'���BW�Y � R¦�v�XYp�<ÀÅ¾Åª<RU�B�¹�-��� Wl�BTBYÙW�R¦�¡TB�l[�ÎàYpWlYpµ¸R¦�B�¡�%� WlYÙ�-�¬�BWlY � �@�
�¡R¦TB�Æ³ÅRU�XYj�¬R¦� Yc�XYpWlTBRUYc� Õ ê�Y�¼ × VX�lRU�XT����p�B�K¤¡R¦�X�@��RU�B�Æ�B�a�>�BTB�XY1��RU�¨�-�¬YcYpWlRU�XT��B� � �����cVX���lRU�XT
P¡Yc« � �l[ua�XYÙ�>�BRU�vR¦�¬��YpWlYp�-���u�p�Ù�-��� Wl�BTBYàWlRU�XTB�°�BW�YÙ�-�¬V � RUYc�a�B�£RU���¬YcW��B�j�¬R¦�B�¡�%¤�Yj��¶àYcYp�¹RU�B�X�é�B� �
Yp«¦Yp�j�¬Wl�B�X�%VX��R¦�XT¢�l�@ª<�c� «¦«UY � Yc«UYc�j�¬Wl�B�w�c���B«UYcW��lµ¸«U�B�lYpW%�p�á� «¦RU�XT¢�B� � ¤|Yp�B� � ¾|�X� �¢RU�c��[
eWl� �X�XRU�XTv�B� � �-�¬�BWlRU�XTv�B��R¦� �X�_R¦�ÙRU�>�|�BW'���B�¬�¢�X�@�¢�B�X«¯¾¼���±RU�X�pWlYc� �lY¢R¦�¬��YpWl�B�1��RU�B�¨��RU�>Yc�_¤XV��¬µ
� ¤|�äÀÁY>�B«U«Uµ9���v�B«U«¦�ä¶ ��� W®WlYp«¦�pì|�p�¬R¦� �z�B�¸���¡Y	Yc�XYpWlTp¾½RU�XR¯��RU�B«U«æ¾½�'���BW�Y � R¦�¨�¬�XY®À9RU¤XW��p��RU�B�X�B«��B� �
W��p���@��RU�B�X�B« � YcTBW�YcYp�¢� �*��W�YcY � �B�>[�a�XRU�>WlYc«U�pì|�p�¬R¦�B�½�B«U«U�<¶·�>���BWK�l�B�>Yv�c�B�¬�¬Wl�B«°� ���¬�XY±RU�XRæ�¬R¦� «
RU�B�XRU���'���p�¬Yc[¬I��¿«U�ä¶aª<Yp�XYcW�Tp¾��>�B«UYc�pVX«U�BW¨RU�B��WlYp�B�j�¬R¦� �X�,¶·R¯���¿Yc«UYc�1��W��B�X�lµ·�p�¬�B�>� �B� � �p���XYpW
�>�B«UYc�pVX«UYc�lµ©�B�é¶àYc«U«²� �Ù«¦�B��YcW_�l��Yc�1��W��B�l�p�B�¬¾xµ²WlYc� �j��RU�B� Wl�p�¬Yc� � Yp�|Yp� � �'��W��B�XTB«¯¾½�B�¨���¡Y¢���B�XV�ª
«U�p�¬R¦�B� �B�©Wl�p�¬�p��RU�B�X�B«�� � � À|RU¤XWl�p�¬R¦� �X�B«��-�¬�p��Yp�l[�Q��BW_RU�B�X�a¶·Ræ�¬����YcW��¢� �XYc�¬� � R¦���B«UY��>�B�>Yp���¬µ
�¬�XY,À|RU¤XWl�p�¬R¦� �X�B«²�B� � W��p���p�¬R¦� �X�B«²Yc�XYpWlTp¾�R¦�KWl� � RU�p�¬RæÀXYc«¯¾�W�Yc«UYc�B��Y �½� VXW�R¦�XT��'���BW��BTBYp[�¸¾9�¡R¦�p�B«
�¬R¦�>Yp�l�c� «¦Yp�*���BW � R¦���B«UYjª<� «¦«U�ä¶®Y � �¬Wl�B�X��Ræ�¬R¦� �X�a�BWlYÙ�>RU«¦«URU�lYc�p�B� � �����	��Yc�c� � � �%���BW À|R¦¤¡Wl�p�¬R¦�B�¡�B«¸WlY1ª
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«U�pì|�p��RU�B�w�B� � �lYp�c�B� � �²���>�>RU��V���Yc�%���BWaW��p���p�¬R¦� �X�B«mW�Yc«U�pì|�p��RU�B�X[
E��¬�BWl�BT Y WlRU�XTB�,�BWlY_���XY �¢Y1���X� � �B�a�<�¡�BR¦�pY¨���BW,�¢� �-�±Yp«¦Yp�j�¬Wl�B��ªäR¦� �Æ�c�B«U«¦RU�lRU�B�è�¡Wl���cYc���lYp�GL¯Ü ² NIµ
¾ÁY1�à�¬�XYj¾ ��VX�|YpWà�B�¡Y,�>��ëj�BW � W��<¶·¤¡�B�<³v�c�B�X�pYcW��XR¦�¡T¨Yjì|��YcWlRU�>Yc�¬���²¶·Ræ�¬���XYc�äÀÅ¾z�>�B«¦Yp�cVX«UYc��[9I��
�-�¬�BWl� TBYKW�R¦�XT �lµÁ���XY,�¢�@ì9RU�KV¡�àPXYp« � �@�l��� R¦�X� ¤X«¦Y,R¦�¢���XY � R¦���B«UYK�>�BTB�¡Yj���*«¦RU�>Ræ�¬�©���¡YK�>�B�>Yc��ª
��V¡�5�B�Á���XY·�X�BW'��RU�c«UYc�����X�p�·�p�B�w¤|Y_�-�¬�BWlY � [%a�XY�á£�BW�Yc�¬�]Ï_���BW��cY_�c� VX�¬��YcW��B�j�¬���¬�XY·�cYc�¬�¬WlRU��VXTB�B«
���BW��cYc]

âMã ¤ Í Û ¤ Ì¢ Ô
¶·R¯����¢±¤�YcRU�XT*�¬�XY%¤|Yp� � RU�XToWl� � R¦V¡�lµ,â¿���XY*�>�BTB�XY1��RU�àRU� � VX�1��RU�B�¨�B� � ã�µ Û �B� � ¤ ���XY*�<�X�BW�TBYcµ
�>�B�l�%�B� � ÀXYc«U�á�pRæ��¾z�B�Á���XY_RU�B�X[~ä*�lRU�XT_�¬�XY_�>�BTB�XY1��RU�,W�R¦TBR � R¯��¾åâJ¢¢���XRU�u�c�B�w¤|Y°¶·W�Ræ����Yc�w�B�

âJ¢ Í Û ¤ã Þ
a�XY¨�>�BT �XYj�¬R¦�¨W�R¦T R � R¯��¾�R¦�o«URU�¢R¯��Y � Õ �p�,���XY ~E(æ RU�çÎàYpR � Yc«U¤|YpWlT�R¯�±RU� Ú [±F�a� × µa�B� � ���ÅVX�lµ
���±�'���BW�Y>R¦�B�¡�é¶·Ræ�¬�z�XRUTB�XYpWÙ�>�B�l�'ª4���@ª<�<�X�BW�TBY	Wl�@��RU�Bµ9���XYàÀXYc«U�á�pRæ��¾Â�¡�B�é���±¤�Y � Yc�pWlYp�B�lY � [Ñäà��ª
���BW'��VX�X�@��Yc«¯¾xµm�¬�XY>R¦�B�ç«U�B�l� � V¡YÙ�¬�o���XY � �B�>RU�X�p�¬R¦�XTvW�Yc�-�¬TB�B�_RU�B�XRU�l�p�¬R¦�B� �XW��á�pYc�l�·RU�ÙR¦�¬ÀÁYpWl��Yc«¯¾
�XW��B�|� W-��RU�B�X� «Å�¬�*���XYàR¦�B� Yc�XYpWlTp¾^LæÜ Ú NI[aQ��BW©�XYc�äÀÅ¾��>�B«UYc�pVX«U�BW°RU�B�X�°�'���BW��BTBYà«URU��Yj��RU�>Yc�a¤�Yc�p�B�>Y
�����>�l�>�B«U«¡���>�B«U«¦�ä¶ ���BWaWlYp«¦�pì|�p�¬R¦� �¹�B�eRU���¬YcW��X�B«£Yjì|�cR¯���@��RU�B�X[
e�	�<ÀXYcW��c�B�>Y°���XRU�lµ¡Àá�BW�R¦� VX�°Yc«UYc�1��W��B�-�¬�p��RU�é��W��B�X�XRU�XT®��Yp�<�X�XRUÄ�V¡Yc�%�X�äÀÁYÙ¤�YcYc�vYp�-��� ¤X«¦RU�l�¡Y �¼� VXW-ª
RU�XT%�¬�XYà�X� �-�Ù��Y1¶¿¾ÁYp�BWl��µ9��VXW'���XYpWé�c� �¢�¡«¦Y1��RU�XT*���¡Yà�>Yj�¬�X� � �°���BW�Yjì|��YcWlRU�>Yc�¬���a� �¨�-�¬�BWlY � R¦� �X�l[
a�XY®R � Yp�	�B�¸VX�lRU�XT>Yc«UYc�1��W��B�-�¬�p��RU��PXYc« � �°� �X«æ¾¼RU� ���X�@�°��W��B�X�XRU�XTo�B� � �-��� WlRU�XT	�BWlY*R¦� � Yc��Yc� � Yc�¬�
�B�����XY·�>�B�l�%�B���¬�XY·R¦�B�¹�-�¬�BWlY � [®âà�wYc«UYc�1��W��B�-�¬�p��RU�%�¬Wl�B�w�B«U�l� �äÀX�BR � �à�B�XY·�B�����XY_�>�BRU� � W��<¶aª
¤X�B�<³Å�>�B�S���¡Y±«¦�BW�TBY¨�'���BW��BTBY±WlRU�XTB��µS���XY±�XW�Yc��Yc�X�pYw� ���¬�XY±TBVXR � RU�XTç�>�BTB�XY1��RU�èPXYc« � �l[�a�XYc��Y
�BW�Y RU��TBYp�XYcW��B«©�'��W��B�XT�Yp�X�BVXTB�w���¼�>R¯ì �¢� TB�XYj�¬R¦� �lVX¤X�'���p�¬Yc�o��W��B� � RU�|YpWlYp���èPX�XYjªä�-�¬WlVX�1��VXW�Y
�c� �¢���B�XYp�¬���o¶·Ræ�¬�����XY����B�>Y��>�BTB�XY1��RU��ÄÅVX�B�¬��VX� ��V¡�K¤�YcWl[Fa�XY�RU�B�¿¤�Yc�B�>�±RU�¿Yc«UYc�j�¬Wl�pª
�-�¬�p��RU�é��W��B�X�XRU�XT � Y1À|R¦�pYc�u�X�äÀÁY_³ Y£¼FYc�XYpWlTBRUYc��µ¸�l�>RU�B�XRU�l�p�¬R¦�B�±� �Á�¬�XYÙWlYp�-�¬TB�B�aRU�°�XYcT «¦RUTBRU¤X«¦Ypµ¡���XY
� �B�>RU�X�p�¬R¦�XT	«U�B���a�XWl���cYp�l�lYp�u�BWlYÙ�<�X� WlTBY©�¬Wl�B�¡�l��YcWaW�Yc�B�1��RU�B�X�a�B� � �c�B«U«¦RU�lRU�B�X��¶·R¯���o�¬�XYÙWlYp�-��T �B�l[
âà�>�B�¡T*���XYp�lY*Yc«UYc�j�¬Wl�B�'���p�¬R¦� � YjÀ|RU�cYc�a� WlY%Yc«UYc�j�¬Wl�B�'���p�¬R¦�à�-��� Wl�BTBY*WlRU�XTB��µÅ�¬�XYqPXW��-�®�B�á¶·�XRU�<�K¶®� �
¤XVXRU«¯�oRU�¼â*�BWl�ÅVX��µ.éÙYp�X�>�BWl³±���BWuZ»F¢³ Y£¼ �>�pì|RU�KVX� Yc�¡YcWlT@¾w¶·R¯���¹� �pR¦W��cVX�>��YcW�Yc�X�pYo�B� \B[¦Ü¢�
Õ�ê ádI®EXâ�L¯ÜBZON × [�âØ�lRU�>R¦«U�BW	W�R¦�XT¢¶®�B�K�lVX¤X��YcÄÅVXYp���¬«æ¾ ¤XV¡R¦«¯�±�p�è× ê × RU�çëx�B�X�B�¹¶·R¯���Æ» ² ³ Y£¼
�>�pì|R¦�,VX� Yp�XYcW�Tp¾yLæÜB»|NI[oâ*�X�p�¬�XYcW*�-��� Wl�BTBYKWlRU�XT Õ F ² ³ Y£¼ �>�pì|R¦�,VX� Yp�XYcW�Tp¾ × �B��� � RU��YcWlYp�¬�
� Yp�lRUTB�¼RU�uR¦�w�XWlYp�X�BW��p��RU�B�v�p�a���¡YAI�âJ�¿R¦�vQ�Wl� �X³Å��VXW-��L¯ÜBº|N4[

â � R¦��YcW�Yc�¬�	� �X�XWl� �B�<�¢¶à�B�à�<�¡�B�lYp��R¦�>���XY � YjÀXYc«U�B�X�>Yc�¬�¢�B� R¦� �¼¤�Yc�B� ��W��B�X��[�6°�B��Y � �B�>���XY
Yc«UYc�1��W��B�-�¬�p��RU�>¤|�p����«UYà��W��B�[LæÜ»F�NIµ�� �±¶·�¡R¦�<�v���XRU�é¶®� Wl³�¶à�B�_�|YpWl���BW��>Y � µ��v�lRU�>�X«UYcW_�B� � �>�BWlY
�c� �¢�¡�B�j� � Yp�lRUTB�¢¶à�B� � YjÀXYc«U�B��Y � RU��E������<³��¡�B«¦� Õ �a�B�XY1��W��B�ÊL¯ÜBÜON × [
I��z�¬�XY¼���B«U«U�<¶·RU�XTÆ��Yc�j�¬R¦� �X�lµ°���¡Y¼Yc«UYc�1��W��B�-�¬�p��RU��¤|�@�l��«UY	��Wl� �z¶·R¦«U«à¤�Y¼RU�¬��W�� � V¡�cY � � � � �l� �¢Y
WlYp«¦Y1Àá�B�¬� � Y1���BRU«U�%Y1ì|�X«¦� R¦�XY � [

í�ì
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òq�jÿ;��ó ôå�������õ������

a�¡Yo�>�p��RU�B���B���<�X�BWlT Y � �X�BW'��RU�c«UYc�®RU��Yp«¦Yp�j��W��B�-�¬�p��RU�$PXYp« � �àR¦�*�lRU�¢RU«U�BW©���_���XYK�XWl�B�¡�BTB�p�¬R¦�B�¹�B�
«URUTB�¬�¢R¦�ç�±�>Y � RUVX�Ø¶·�XYpWlYà�¬�XY>R¦� � Yjì½�B��W�Yc��Wl� �j��RU�B�çRU�Ù�XWl�B���BW'��RU�B�X�B«����K���¡Y	�lÄÅVX�BW�Y¢W��á�@�>�B�
�¬�XYÙYc«UYc�1��W�R¦�Ù���p��Yp�¬��RU�B«¦[~6é�B�lY � � �K���XRU�a�B�X�B«U�BTp¾¹¤�Yj��¶àYcYp�¹RU�B�±�B���¬R¦�p�a�B� � �X�¡�p���B�±� ����RU�c��µ¸�B�
Yp«¦Yp�j�¬Wl�B�'���p�¬R¦�a��W��B�v���BW����XY_�'���BW��BTBY_�B�e���B�-�,RU�B�v¤|Yp�B�>�%�¡�B�u¤|YpYc� � YjÀÁYp«¦� �|Y � L¯Ü»FON4[
a�¡R¦�S�>Y1���X� � �B���¬Wl�B�X�¡R¦�XTàR¦�S¤¡�B�lY � �B�*�¬�XY°�XW�R¦�X�pR¦�¡«¦Y°� �Á�B�o�B���¬R¦�p�B«�WlYc���B�X�p�¬�BWlµ/¶·�XYcW�Ya�à¤�Yc�B�
� �©�X�¡�p���B�¡�ÙR¦�é�¬Wl�B�X��Y � ¤�Yj��¶àYcYc�v��¶®�v�>RUWlWl� Wl�l[ a�XYc��Y�W�Yc�l� �X�p��� Wl�_�BWlY	Y1ìÅ��Yc�¡�lR¯ÀÁYc«¯¾ VX�lY � RU�
«U�B��YcWu�l�BV¡Wl�cYp�*� � � �¬�XYcRUWu�<�X�BW��B�j�¬YcWlRU�-�¬R¦�p�à�B�S¶àYc«U«£�B�a�-�¬�B¤XRU«¦R¯��¾ �c�B� � Ræ�¬R¦� �X�*� WlYé¶àYc«U«e³Å�X�ä¶·�X[
a�¡Y¢�'���B¤¡R¦«URæ��¾Æ�c�B� � Ræ�¬R¦�B�ç���BW²��Wl� �X�XRU�XT±�vÃ,�BV¡�l�lRU�B�ç¤�Yc�B�ER¦���vWlYp�l�B�¡�p���BWà�B��«¦Yp�XTp���åö �B� �
�>RUWlW��BWl�S¶·R¯���wWl� � RUR¸�B�e�cVXW'Àá�p��VXW�YA8 · � � � 8 Ì RU�uTBRæÀXYc�¹¤�¾gL¯ÜB\�N

² ÕlÚ ö
8 ·

×¬ÕlÚ ö
8 Ì

× Ú Þ Õ »B[ Ú@×
Q��BW �Æ�-¾|�>�¢Y1��W�R¦�çWlYp�l�B�¡�p���BW Õ 8 · Í 8 · × �B� � V¡�lRU�XT����XY � YOPX�XR¯��RU�B� �B�°���XY¼���á�p�B«à«UYc�XT@���
÷vÍ 8�ø�ZBµá���¡R¦�%�c�B� � Ræ�¬R¦� �¹RU�uYcÄÅVXR¯À¡� «¦Yp���%���

ö
º ÷ Þ Õ »B[¦Z ×

6é�B�lY � �B�¨�¬�XR¦�ÙYpÄÅVX�p��RU�B� �B� � ���¡Y	�B�X�B«U�BTp¾è¤|Y1��¶®YpYc��RU�B�ç�B� � �X�¡�p���B�ç�B����RU�c�_Ræ�¢RU�Ù���B�l��R¦¤X«UY
�¬�¨��Wl� � RU�B�X�>¤�Yj��¶àYcYc� ��¶®� �>R¦W�Wl�BW��Ù¶·R¯���Â� ���á�p�B«°«UYc�XTp�¬� «U�BW�TBYcW®���¡�B�½�zÄÅVX�BW'��YpW¢� ���¬�XYcRUW
��Yc�X� Wl�p�¬R¦�B�¡[
a�¡Y��B¤��äÀÁY>�c� � � R¯��RU�B�zRU�·WlYc«U�p�¬Y � ���o���XY®�¬Wl�B�X�'ÀÁYpWl�lY��c�B�ÍPX�XYc�>Yp���¨�B�¸���XY>RU�B�X�·R¦�¨���¡Y_�¬Wl�B�X[
â*�X�p�¬�XYcW	W�Yc«U�p��RU�B�½�XYcY � �®����¤�Y¨��VX«±PX«U«¦Y � µ*� �l�l���cRU�p�¬Y � ¶·Ræ�¬�ç�¬�XY¨«U�B�XTBR¯��V � R¦�¡�B«°�c� �(PX�XYp�¢Yp�¬��[
a�¡R¦�>WlYpÄÅVXR¦W�Yc�>�����p��Yp���¬R¦� «°¤X�BW�WlRUYcWoRU�����XY � R¦W�Yc�j�¬R¦� � �B�u�>�p�¬R¦�B�Æ� ���¬�XY±RU�B�X�*�¬��¤|Y±�XRUTB�XYpW
�¬�X�B�	���XYpR¦Wu³ÅRU�XYj�¬R¦�·Yc�XYpWlTp¾B[
òq�jÿ;�jÿ ùÓ�����ûú�
d!Í��ü;�
a�¡Yc�lYà��¶à�¨�p�B� � R¯��RU�B�X�®� WlYK�>Y1�®¶·Ræ�¬� ���XY � Yc��R¦T ���l�X�ä¶·���l�<�¡Yc�>�p��RU�c� «¦«¯¾½RU��PXTBVXW�YK»B[ Ú [,a�XY
«U�B�XT Ræ�¬V � RU�X�B«¡�p�B�(PX�¡Yc�>Yc�¬�%RU���B�<�XRUYjÀXY � ¤¬¾�P�ÀXY°�j¾|«UR¦� � WlRU�c�B«U«¯¾±�-¾|�>�>Yj�¬WlRU�aYc«UYc�j�¬Wl� � Yc��µ�«¦�B¤�Yc«U«UY �È · ��� È ½ µm�¬�X�p�¢�XW�� � V¡�cY¢�wW�Yj�¬�BW � RU�XTýPXYc« � [va�XY>RU�X�XYcW��>�B�-� Yc«UYc�1��Wl� � Y¢�B�¸���XRU�_�-��� �<³ Õ+È ½ ×RU�%TBWl�BV¡� � Y � µÁ¶·�¡R¦«UYu�¬�XY·�BV���YpWl�>�B�'�oYp«¦Yp�j��W�� � Y Õ-È · × RU�*��Yj�%���¢�����p�¬Yc�¬��RU�B« ¦ · µX¶·�XR¦�<�¼R¦�u�XRUTB�
Yp�X�BVXT �>�¬�¢�'���B�	���¡Y·RU�B�X�

¦ · Çÿþ��� µ
¶·�¡YcWlY È�� R¦�a���¡Y RU�B��³ÅRU�XYj�¬R¦�¨Yp�XYcW�Tp¾ �B� � ãK�¬�XYcRUW,�<�¡�BWlTBYp[çâà�è� �¡� Ræ�¬R¦� �X�B«�TBWl� VX� � Y � �BV���ª
YpWl�>�B�'�	Yc«UYc�1��W�� � Y��M�c�B�>�X«UYj�¬Yc�²�¬�XYK� WlWl� �XTBYc�>Yp���*���¢WlY � VX�cY%���XY·Yc«UYc�1��WlRU��P¡Yc« � �BV��¬�lR � Y%�¬�XY
�¬Wl�B�¡[ eWl�B�¡�-ÀÁYpWl��Y��c�B�(P¡�XYc�>Yc�¬� RU�¨�B�<�XRUYjÀXY � ¤¬¾ �è�lYp�X�BWl�@��Y¼��Yj�ç� �®���á�pVX�l��R¦�¡TÆYc«UYc�j�¬Wl� � Yc��µ
�p�B�X��R¦�'��RU�XTÆ�B�²��¶à�è� �¡� Ræ�¬R¦� �X�B«uYc«UYc�1��Wl� � Yp�lµ_«¦� ¤|Yp«¦«UY ��� · � � �	� Ì µÙ���BW��¢RU�XT �B���B�'¾|�¢�>Y1��WlRU�
ê RU�(ÏcYp«©«UYc�¡�l[ ê «¦Yp�j�¬Wl� � Y � · RU�,�@�¨���p��Yp�¬��RU�B« ¦

þ
µ¸¶·�XRU«¦Y � Ì R¦�,TBWl� VX� � Y � ���w�XW��<À|R � Y ��PXYc« �

��W�YcY*WlYcT R¦�B� R¦�,�¬�XY®�pYc�¬��W�Y®�B�á�¬�XY²�¬Wl�B�X[aa�¡R¦�jP¡Yc« � ��WlYpY®WlYpTBR¦� � Yc�¡�lVXW�Yc�����¡�p�é�¬�XYàRU�B�¨¤�Yc�B�´RU�
¶àYc«U« � YwPX�¡Y � ¤��p���wRU�¼Yc�¡YcWlT@¾�� � � RU� � RUWlYp�j�¬R¦�B�¡[®a�XRU�àRU�*�B� � � Àá�B�¬��� TBY,¤�Yc�p�BVX��YKR¯�K�¡�p�o� �X«æ¾
� «¦«U�ä¶·�,Y1ì9��YcW�R¦�>Yp���¬�*¶·R¯�����o¶àYc«U« � YwPX�XY � ³ÅRU�XYc�>�p�¬R¦���-���@��Ycµ²¤XV���R¯���B«¦���¼Yp�X�lVXW�Yc�,WlYc«U�p�¬RæÀXYc«¯¾

í�
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QSRUTBVXWlY_»B[ Ú ]�e�ls�tlqwyxd�gj�l�>`jn,d�s�t	t���t<��d�fp`c��d-yxd�gj�àgj`cbÆd�fpy�l�}

Yc� �-¾ � Yj�¬Yc�j�¬R¦� �è�B�°W�Yc�B�1��RU�B�è�XW�� � V¡�j����[�I � R¦�,YjÀXYc�½�|� �l�lRU¤X«UY,���¹�X«U�B�cY � Yj�¬Yc�j�¬�BWl�KR¦�X��R � Y,���XY
��W��B�Xµm� ��¶·RU«U«¸¤|Y_�l�¡�<¶·�¹R¦�w�lYp�j�¬R¦�B�¹»B[U»B[

òq��ÿ��0ò �Ê�M
d���������;�����Ñ�G��
�õ������!Í��������������������
ÿùÓ������!
â��aRU��ëjYp�j��RU�B�o� �X�à�>�B�X��Yc�¡YcWlT Yj��RU�cµÁ�>�B���-ªä�lYc«UYc�1��Y � RU�B�,¤|Yp�B�>µ����XY©Yc�¬��W��B�X�pYé�>R¦W�Wl�BW Yc«UYc�1��Wl� � Yp�
�BW�Y©TBW��BVX� � Y � �¬�à�B«U«¦�ä¶Æ�¬�XY©¤�Yc� �¿�¬�àYp���¬YcW����XY£��Wl� �K�B� � ¤|Y©WlYp§XYc�1��Y � ¤¬¾_���¡YéYjì|R¯�aYp«¦Yp�j��W�� � Yc�l[
a�XY>¤�Yc�B�ER¦�Ù�<�X� �X�|Y � �¬�±�>�p���<�¨���¡YÙ�¬Wl�B��«UYc�¡Tp���¨¶·�XRU�<�zV¡�lVX�B«U«¯¾½�c�BW�WlYp�l���B� � �°���v�±�XV¡«¦��Y
«UYc�XTp�¬�ç�B���±��Yj¶����l[>âà�é�¬�XY	��Wl� ���	�B�m���XY	RU��ëjYc�1��Y � �¡VX«¦��Y>WlYj�¬VXWl�¡�é���K���¡Y	Yc�¬��W��B�X�cY	�>RUWlW��BWlµ
���¡YàÀÁ�B«¯���BT Yc�_�XYcY � Y � ���BW®�'���BW��BTBY	�BW�Y	Wl�B�XR � «¯¾Æ�B�¡�X«¦RUY � Õ ¶·R¯��� �±WlRU�lY1��RU�>Y��B���B¤��BV�� Ú|²»² �X� ×
��� �¢�@���<� ���¡Y*Àá�B«¦V¡Yc�®�B�9�¬�XYKY1ì|Ræ�>�>RUWlW��BWl[oQ�W��B� ���XRU�©��RU�>YK�B�¡µ����¡YoR¦� �X�®�BW�Y%��W��B�X��Y � VX�¬�¬R¦«
���¡Y Yc�¬�¬Wl�B�X�pY �>RUWlWl� W,���p��Yp�¬��RU�B«¦�,�BWlY¢�-¶·R¯���<�¡Y � �B�½�B� � ���XY�¤|Yp�B�¥Yjì|R¯���*�¬�XYÙ��Wl� �X[�â �¡Yj¶
RU��ëjYc�1��RU�B�¹W�Yc�'���BW'�������XRU�u�j¾|�c«UYc[
e�®R¦�¬ÀXYc�-�¬R¦T �p��YS���¡Yé¤�Yc�X�äÀ|R¦� VXWS�B� �¬�XY ��W��B�X��Y � RU�B�X��µÁ�®�>R¦�pWl�®�<�¡�B�X�XYp«X�X«U�p��Y Õ ê��~� × � Y1��Yc�1���BW
«U�á�p�p��Y � ¤�Yc�¡R¦� � ���¡Y�Yjì|Ræ� �>RUWlW��BW±�BV��¬�lR � Y¨���XY �¬Wl�B�¿RU�vVX�lY � [5åàYpV���W��B«U�±�XWl� � VX�pY � R¦�X��R � Y
���¡Y ��Wl� �¿�BWlY�VX�¡�B�|Yp�j�¬Y � ¤�¾ ���XY��>RUWlW��BWKÀÁ�B«¯��� TBYc�±�B� � �p�B� Yjì|R¯�±���XY �¬Wl�B�X[ a�X�B��Y±�¬�X�p�
«UYc�äÀÁY*�¬�XY%�¬Wl�B�¢���XW��BVXTB�>���XY,Yjì|Ræ�	�¢RUWlW��BWà�¡Ræ�%���XY,ê��~� �B� � �XW�� � VX�cY,�¨�lRUTB�X�B«eWl�@��Ya���X�p�oR¦�
�XW��B�|� W-��RU�B�X� «��¬�²�¬�XYé�ÅVX�,¤|YpWS�B�XRU�B�X�SRU�%�¬�XYe�¬Wl�B�¡[éâà�¡�p���XYpW � Y1��Yp�j��RU�B� � Y1À|R¦�pY°R¦� �®�j¾|«UR¦� � WlRU�c�B«
�XRU�<³ÅVX�Xµ|¶·�XYpWlY	���X�B�l��R¦�¡T±R¦�B�¼¤XVX�X�<��RU� � VX�pYc�ÙRU�>�BTBYK�<�¡�BWlTBY%���X�p�o�c�B�¼¤|Y,R¦�¬��YpWl�XW�Yj�¬Y � �B�à�
�>Yc�B��VXWlYp�>Yc�¬�	�B�Á���¡Y·�ÅVX�,¤|YpW*� � RU�B�X�uRU�>�¬�XY°��Wl� �X[
I��>�|� W-��� ���w�<�¡�BWl�B�1��YpWlRU�-��RU�c���B�����XYK�¬Wl�B�����ÅVX�>�B�p�cYc���lRU¤X«UY¼�BW�YK���XYo��W��B�X�XRU�XTçY��>�pR¦Yp�X�j¾Bµ©���XY
Wl�@��RU�Ù�B�|RU�B�X�9�¬Wl�B�¡�|Y � �¬�é���XYu�ÅVX�K¤�YcW��B��RU�B�X��RU�XRæ�¬R¦� «¦«¯¾vRU��ëjYc�1��Y � µ�� � � �¬�XY���W��B�X�XRU�XT_�-�¬�B¤XRU«¦R¯��¾x[
a�XYp�BWlY1��RU�c�B«��p�B«¦�pVX«U�p��RU�B�X�_RU� � RU�c�p�¬Y	Y��>�cRUYc�X�pR¦Yp�K�B��VX�¨�¬� Ú|²»²�� µ��B� � �>Yc�B��VXWlYp�¢Yp�¬���·�l�X�ä¶
Àá�B«UVXYc�*�B���¬�XY,� W � YpW%� �S�>�B�¬¾±��Yc�¡�à�B� �|YpWl�cYp�¬�ýL¯ÜBß|N4[®eWl�B�X�¡R¦�XT�Y��>�cRUYc�¡�j¾��B� � �'���B¤¡R¦«URæ��¾zRU�*�
��VX�X�1��RU�B�¼� �S�>R¦W�Wl�BWSÀÁ� «æ�¬�BTBYK��Yj����RU�XTB�à� � � �p�B«U�cVX«U�p��RU�B�X�*�c�B�¹¤|Y·VX��Y � �¬� � Y1��YcW��>R¦�XY,�B���¬R¦�>�B«
�lY1�l�¬R¦�XT �l[éa�¡Y©��R¦�,VX«¦�@��RU�B�X���>� � Y²RU�CLæÜ»°|N��BWlY�¤X� �lY � �B�AE(I�ê�I®�_å Læ\ ² Nx��Wl��ëjYc�j�¬�BW-¾	�c�B«U�cVX«U�p�¬R¦�B�¡�
�B�S¶àYc«U«e� �a�¢� � Yp«¦�����X�@�·VX�lYa���XY_�B�¡�B«¦� Tp¾��B�Á���¡Ya�¬Wl�B�	���>�B�v�B����RU�c�B«¸W�Yc�l� �X�p��� Wl[
6°Yp�B� «U�B�l��Yc�m���¡�p�u«UYc� � ���é�¬�XYaYjì|���B�XYp���¬R¦� « � Yc�p�ä¾v�cVXW'ÀÁYp�©���BW����XYaêG�~�è�lRUTB�X�B«¡�c�B�X�¡�p�uYc� �lRU«æ¾

í��
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¤�Y_�lRU�KVX«U�p�¬Y � [�I�� �X�u�BWlY_«U�B�-� � VXY°���¢�c� «¦«UR¦��R¦� �X�àYpRæ�¬�XYcWS¶·R¯���¢�¬�XY_WlYp�lR � VX�B«eTB�B�u�BWa�B�>�B�¡T_�¬�XY
RU�B�X�S�¬�XYc�>�lYp«æÀXYc��[
I��½�p�B«¦«URU�lRU�B�X�®¶·Ræ�¬� W�Yc��R � V¡�B«°TB�B�	�@���B�>�lµu�<�X� WlTBYK�¬Wl�B�X����YcW>WlYp�B�j�¬R¦� �X� Õ Yp«¦Yp�j��W��B�Â�c�B���¬VXWlY±��� W
���B��Ræ�¬RæÀXYcµ°Yp«¦Yp�j��W��B� � Yj��� �<�X�>Yc�¬�v���BWÙ�XYpTB�p�¬RæÀXY RU�B�X� × «UYc� � ���w�XYcV��¬Wl�B«�RU�B�X��µ©TBR¯À|R¦�¡T¼WlRU�lY_���w�
��R¦T �X�B«¸�B�	���XY_ê��~� � Yj�¬Yc�j�¬�BWl]

â�� Ð D â Ð D � [
I��  BÉ � Yp�X�p��Yp�é���XYK�cWl� �l�Ù�lYp�j�¬R¦�B�ç���BW*Yc«UYc�1��Wl� � �p�B���¬VXWlY	���BW*R¦� �X�®�>�äÀ9RU�XTv�p�®ÀXYc«U�á�pRæ��¾ ¤ Ñ �B� �
¢&©����¡Y � Yc�X��Ræ��¾ � �Á�¬�XYÙWlYp�lR � VX�B«¸T �B�lµá�¬�XYÙYjì|��Yc�1��Y � «¦RU��Yj�¬R¦�>Y � VXYé�¬�®���XRU�a�XWl���cYp�l�uRU�%T RæÀXYc�w¤�¾

! É©Í Ú
 BÉ ¢ ¤ Þ Õ »B[¦» ×

5 �¡Yc�è�p�B�>�X�BWlRU�XT � R¦��YcW�Yc�¬�±RU�B�����|Yp�cRUYc�	R¯�¨RU�·R¦�>���BW-�¬�B�¬�K���¹�X�p�¬Y_�¬�X�p�·���XY��cWl� �l�K��Yc�1��RU�B�X�
��� W%Yp«¦Yp�j�¬Wl�B���p�B���¬VXWlY,�BWlY_�>�BWlY·�BW%«¦Yp�l�*R¦�>���XY·�l�B�>Y,Wl�B�XT Y,���BWu�>�B�'�o�B�����XY·�lRU�XTB«¯¾z�<�X�BWlT Y �
RU�B�X��[_a�XY � �B�>RU�X�B�¬�	��� �j��� W%� �|Yp�j��RU�XT,�¬�XYK�'���BW��BTBY·«¦RU��Yj�¬R¦�>Y,R¦�����XYpWlYc��� WlY%�¬�XY%ÀXYc«U�á�pRæ��¾ ¤ µ£�l�
�¬�X�p�·«UR¦��Y1��RU�>Yc�%�BWlY_Yjì|��Yc�1��Y � ���>�l�p�B«¦Y_�B� Û ¶·R¯��� Û ¤�YcRU�XT_�¬�XY_R¦� �w�>�B���l[
ê ÄÅVX�p�¬R¦� ��»B[U»vR¦�_�B�X«¯¾�Àá�B«UR � �p�¢�vTBR¯ÀÁYp���c� �X�-�¬�B�¬�,ÀXYc«U�á�pRæ��¾B[¹â*�a�¬�XY>R¦� �X�_�BWlY>�l«U�ä¶®Y �è� �ä¶·�
¤�Yc��� WlY_¤|YpR¦�¡T�W�Yc§XYp�j��Y � RU�>�¬�XY_�>R¦W�Wl�BWuWlYpTBRU�B�Xµ¡���¡R¦�uRU�%�¡�p�,Yjì|�B�j�¬«æ¾±�¬�XY_�c�B��Y_�XYcW�Yc[	Îà�ä¶®Y1ÀÁYpWlµ
�¬�XY �>�pì|RU�KVX� YcW�Wl�BW,¤|Y1��¶®YpYc�Æ�>À¡� «¦VXY��B¤��¬�BR¦�¡Y � VX��R¦�¡T����XY_ÀÁYp«¦���cR¯��¾¿�B���l���cRU�p��Y � ¶·R¯���¹�¬�XY
RU��ëjYp�j��RU�B�¹Yc�XYpWlTp¾z�B� � �¢�c�BW�WlYc�1�oRU�¬��YpTBWl�p�¬R¦� �¼�B�����XY·�B¤��<ÀXY,��� Wl�KV¡«¦�¢VX�lRU�XT_���XYaÀÁYp«¦���cR¯��¾ � R¦�'ª
�¬WlRU¤XV��¬R¦�B�±RU�o���XY²��Wl� �±�B� � ÀÁYp«¦���cR¯��¾Åª � Yp�|Yp� � Yp���K�c� ����VXW�YÙ�cW��B�l�a��Yc�j�¬R¦� �X�uR¦� Ú|²"� L¯ÜBß|N4[~�aWl� �l�
��Yc�1��RU�B�X�%�BWlY_�B�X«¯¾¨¶àYc�B³Å«¯¾ � Yc��Yc� � Yc�¬�	� �	�¬�XY_Yc�XYpWlTp¾B[
ê¼Yc�B��VXWlY � «UR¦��Y1��RU�>Yc�·TBYc�XYpWl�B«U«¯¾Æ���B«U«S�l�¡�BW-�¢¤¬¾Æ�v���B�1���BWà�B��º	ªÙ\±�B�£�¬�XYàÀá�B«UVXYc�Ù�XW�Y � RU�j�¬Y � ¤�¾
YpÄÅVX�p��RU�B�±»B[U»B[aa�XRU� � RU�l�pWlYp�X�B�X�1¾ç�c�B� �B�X«¯¾�¤�YàY1ì9�¡«¦�BRU�XY � ¤¬¾��p���XYpWé«U�B�l�é�XWl���cYp�l�lYp�lµ¸�B�¡¶·�¡R¦�<�
Yp«¦� �-��RU�·�BWaR¦�¡Yc«U�B�-�¬R¦�·�l�p�p�l�¬YcWlRU�XT��B� RU�B�X�u��W��B� �¬�XY_WlYc��R � VX�B«£TB�B�u�p�¬�B�>�%RU�u�XWl� ¤X�B¤X«¯¾¨���¡Y·�>�B�'�
RU�>�|� W-��� ���¬[G�°¶·RU�XT>�¬�>�¬�XY¢���B�j�_���¡�p���B�XTBVX«U�BW_�l�p�p�l�¬YcW�R¦�XT¹R¦�·�w�-��W��B�XTw��VX�X�1��RU�B���B�£���XY>RU�B�
ÀXYc«U�á�pRæ��¾Bµ��¬�XRU�*�XW��á�pYc���*�p�BVX« � ¤�Y � �B�>R¦�X� ���,RU�¢�¬�XY_�¢RUWlW��BWu�lYp�j��RU�B�X��µ�¶·�¡YcWlYa���¡Y,RU�B�	ÀÁYc«U���cR¯��¾
� �X�XWl� �B�<�XYc��ÏpYcWl� [~I��Á�¬�XYÙRU�B�vR¦�°���c�p����YpWlY � RU���¬�>�B�±VX�X�'���B¤X«UYÙ�BW�¤XRæ�¬µá���¡YÙR¦�B�K¶·RU«U«m¤|YÙ«U�B�'��µm�X�@�
T RæÀ|RU�XT�W�R¦��Y°���¢�¢��R¦T �X�B«¸�B�o���¡Y·êG�~�9[
Q�VXW'���XYpWuR¦�B�¡R¦���p��RU�B�w�B���¬�XY°��W��B�X��Y � R¦�B�¡�%RU�u�XYcT «¦RUTBRU¤X«¦Y_�p�·RU�B�wYc�XYpWlTBRUYc�%�B�e����Y1¶M³�Y�¼	[
â ���XRUW � �|�B���lRU¤X«UY	R¦�B��ª<«U�B�l�*�XWl���cYp�l�®RU�®�c� «¦«UR¦��R¦� �X�®�B�>�B�XT �-��� WlY � �¡�BW-�¬R¦�p«¦Yp�lµ�¶·�¡YcWlY	� �XYKRU�B��RU�
«U�B�'�±RU�°�l�p�p�l�¬YcWlY � R¦�¬�¬�¼�B�èV¡�X�-�¬�B¤X«UY �BW�¤XRæ�¬[za�¡R¦�,�XWl���cYp�l�oRU�K�B�¡«æ¾ RU�¢���BW'���B�¬� R¦�èW�YcTBRU�B�X�,�B�
�¡R¦TB�zR¦� � � Yp�X�lR¯��¾�RU�X��R � Y·���XY¢�>R¦W�Wl�BW·WlYpTBR¦� �X�l[�I ���·RU�X§XVXYp�X�cY¨RU�KY1ì|�|Yp�j��Y � ���¹¤|Y¢«¦RU�>Ræ�¬Y � �¬�
���X�BW'� �'���BW��BTBY®��RU�>Yc��µ£¶·�XYp���XRUTB� R¦� � � Yp�X�lR¯��RUYc�,�BWlY	�>�BW�Y>«¦RU³ Yp«æ¾B[¼a�XRU�,�p�B� ¤|Y®ÀÁYpWlR±PXY � ¤�¾
RU��ëjYp�j��RU�XT¢¤|Yp�B�>�*� � � RU��YcWlYp�¬�oRU�¬��Yc�¡�lR¯��RUYc�à� � � �c�B�>�X�BW�R¦�¡T_�¬�XY � Yc�p�<¾ ¤�Yc�¡�<À|RU�BVXW�[
e�>ÄÅVX�B�¬��RU��¾ç�l�p�p�l�¬YcW�R¦�XT>�XW��á�pYc���lYc�����¡YÙ�B�XTBVX«U�BW°� �c�cYp����� �X�cY_�B�X���¡Yé��Wl� �±�XYcY � ���¬�	¤|YÙY1Àá�B«¦V�ª
�@��Y � [Kâà�����XYK�B�c�pYc���¬�B�X�cYK�B�XTB«UYo�<�X�B�¡TBYc� � Wl�B�>�p�¬R¦�p�B«¦«¯¾ � Yc��Yc� � R¦�XT±� �����XY,�|� �lR¯��RU�B��RU�X�lR � Y
�¬�XY¢�¬Wl�B����Wl�B� �>RU«¦«UR¦W�� � RU�B�¿RU�z���XY¹�cYp���¬WlY��¬�¹Àá�B«UVXYc���B«¦�>�B�'� �¬�XWlYpY��BW � YcWl���B�Ù�>�BTB�XR¯��V � Y
«U�BW�TBYcWu�p�a�¬�XY°��VXW��XR¦�¡T����BRU���¬�lµ¸�>��VX«U«¸VX� � YpWl�'���B� � R¦�XT�R¦�u�X�@�a¾ÁYj�K�B�<�XRUYjÀXY � L¯\ Ú N4[
ê ì|��YcWlRU�>Yc�¬��� «¦«¯¾xµ����XY_«U�B�XTpª+��RU�¢Y � Yp�c�ä¾ ¤�Yc�X�äÀ|R¦� VXW*���X�ä¶·�*� � Yp�|Yp� � Yc�¡�cYK� �>�¬�XY,�>RUWlW��BWa�|�@ª
�¬Yc�¬��RU�B«a��Yj�l�¬R¦�¡TB�l[�Q��BWà�¬�XRU�	�X�BW-�w� ���¬�XY � Yc�p�ä¾è��¶®� �XW��á�pYc�l��Yc�¢�BWlY±RU�>�|� W-��� ���¬]�PXW��-��«¯¾è�¬�XY
�<�¡�BWlTBY Yjì|�<�X�B�XT Y±WlYc� �j��RU�B�Xµe¶·�XR¦�<�ÆRU�oRU� � Yp�|Yp� � Yc�¬�w�B�w���XY¨�>RUWlW��BWK�p�B�(PXTBV¡Wl�p�¬R¦�B���B� � �¬�XY
���c�p����YpWlRU�XT �B�Á���¡Y·RU�B�X�%��Wl� � ���¡Y,W�Yc�lR � VX� «eT �B�l[ua�XY·«¦�@�l��YpWu�XWl���cYp�l� � Yc��Yc� � �*�B�	���¡Y,�>RUWlWl� W

í�#



RTSBU;V.WTXY[Ù]\^WTY;U;V.VXÚ�Û�X�Ü¡efa�bgÝÞXUBßÓh

Yc«UYc�1��W�� � YK�lYj����RU�XTB�KL¯ÜBßON4µ��X�@�	�B�X«¯¾�¤|Yp�c�BVX��Yà���XY,�cW��B�l�Ù��Yc�j�¬R¦� � � Yc��Yc� � �Ù�B�����¡Y*��W���ëjYc�1���BW�R¦Yp�
�B� � ���ÅVX�*�B�¢�¬�XYK�>RUWlWl� W*��Yj�l�¬R¦�¡TB�lµ ¤XV��K�B«¦���,���¡Y,�B�p�cYp�����B�¡�cYo�B�¡TB«¦Y � Yp�|Yp� � �®�B�>���XY·�>R¦W�Wl�BW
�lY1�l�¬R¦�XT �lµ£Yc���|Yp�cRU�B«¦«¯¾ �B�	���XY ê RU�(ÏcYp«e«UYc�¡�%���p�¬Yc�¬��RU�B«U[
6°Yp�c�BVX��Y±�B�����¡R¦��µ����XY�«¦RU��Yj�¬R¦�>Yc�	� WlY¨Y1ì9��Yc�1��Y � �¬��¤�Y �l«URUTB�¬��«¯¾¿�l�¡�BW-�¬YcWo���BWu���XY�«¦� �XTBYcWK¤|Yp���
��W��B�����X� �Â��� Wà���XY±���X�BW-�¬YcW>«UR¦�XYp�BW®��W��B�Xµu���BWà¶·�XRU�<�ç�¬�XYv�B���¬R¦�>�B«°��Yj����RU�XTB�¢�BWlY±�B«U�l�ç¤�Yj����YcW
Yc�'���B¤¡«¦RU�l�XY � [
âã��¾|�XRU�c�B«��'���BW��BTBY>«¦RU��Yj�¬R¦�>Y>���BW©�¬�XY>«¦RU�XYp�BWé��W��B�çR¦�_»pªäº±�Ù���BWÙâàW � �@�¢�w�¡WlYc���lVXW�Y�� �²� Wl�BVX� �
F ÚO² ´(·®¸ e�BWlW�[
òq��ÿ��0� $B�%�;��
&�'�ý����!Í� ����ú(����ü'������ü 
d�	��
������
����!
a�XY,Yc«UYc�j�¬Wl�B�'���p�¬R¦�u��W��B� � Yc�l�pWlRU¤|Y � �B¤��<ÀXY,�¡�B�*¤�YcYp�¼��VX�c�pYc�l����VX«U«æ¾è�B�|YpWl�p�¬Y � ���BWu� ��Yj¶ã¾ÁYc� Wl�lµ
�>Yc�B��VXWlRU�XT «¦RU��Yj�¬R¦�>Yp�¢� �%�>Y1���B�'���B¤X«UY±�-�¬�p��Yp�>�B�u¤|�p�¬�Æ�|� �lR¯��R¯ÀÁY Õ åJ�)�ÞLæ\BZ|NIµ=DoY Ì ��L¯\B»ON4µ	Î*YwÎ*�
L¯\BºON × �B� � �XYcTB�@��R¯ÀÁY·R¦�B�¡� Õ ÎàY ´ Læ\sFONIµõ6éY ´ Læ\BÜ�NIµõ� ´§ Ô,+ Í Z@ª<ÜýL¯\B\ON × [
âà�¡�p���XYpW�ÀXYcW'¾ �¡Wl�B�>RU�lRU�XTà��Yj�a� �¡Yjì|��YcW�R¦�>Yc�¬�¬�|¶®� � �p�B� � VX�1��Y � ¶·Ræ�¬�%���¡R¦�Á��W��B�,� � �%�>�B�l� �l��Yc�jª
��W��B�>Yj�¬YcW9L¯\Bß|N4[~ÎàYpWlY©�¬�XY©�¬Wl�B�¨� �j���é�B�é�o�,VX«¯��RUWlYc§¡Yc�j�¬R¦�¡TÙ�¬R¦�>Y1ª<�B��ªä§XR¦T ���®�>�B�l�a���|Yp�j��W��B�>Yj�¬YcWlµ
¶·�XYpWlY	RU�B��§XRUTB�¬�>�X�p�¬�X�®�BW�YKRU� ���XYKWl�B�XT YK�B��³ÅRU«¦�B�>Y1��YcW��l[�5 R¯�����¬�XYo�XYp«¦���B���p�B�>�|Yp�X�l�@��RU�XT
�>R¦W�Wl�BW���Yj����RU�XTB���B� � �ÙWlYp�cYp���¬«æ¾ � R¦���c�äÀÁYpWlY � �-¾|�X�<�XW��B�XRU�l�p�¬R¦� � Yc��Yc�1�MLæ\»° µ¡ß ² N4µ ÀÁYpW-¾v�¡R¦TB�>�>�B���
WlYp�l�B«UV��¬R¦�B�w�c� �¹¤�Y_�B�<�XRUYjÀÁY � [

a�XY,�¬Wl�B��VX�lY � ��� W,Yp«¦Yp�j��W��B��ªäR¦�B�Æ�p�B«U«¦RU�lRU�B�ÆYjì|��YcW�R¦�>Yc�¬�¬� � R¦���cVX���lY � RU�¹���XRU�*¶à�BWl³ RU�o�B�èY1ì�ª
��Yp� � Y � ÀÁYcW��lRU�B�:�B�*�¬�XY�Yp«¦Yp�j�¬Wl�B�'���p�¬R¦�è¤��p����«UYv�¬Wl�B� � Yc�l�pWlRU¤|Y � R¦�Â���XYz«¦�B�'�Æ��Yc�j�¬R¦� �X[ I �èR¦�
�l�<�¡Yc�>�p��RU�c� «¦«¯¾����X�ä¶·��RU�*P¡TBVXWlY¢»B[UZB[va�XY¢�lRU�¢RU«U�BWlR¯��¾ R¦�±���XY � Yp�lRUTB���p�B��¤�Y>�lYpYc�w¶·R¯���v���XY
��¶à�¼�>R¦W�Wl�BW·�lY1���,���B�cRU�XT¼Yp�B�<���@���XYpWlµe�¬�XY¢�B�X«¯¾ � R¦��YcW�Yc�X�pY¨RU�,�w�l«UR¦T ���¬«æ¾�«U�B�XTBYpWa�¬Wl�B�z«¦Yp�XTp�¬�Õ Ü \ ² �>� RU�X�-�¬Yc� � �B��º ² \®�>� × [j6 ¾¨R¦�¬��W�� � VX�cRU�XT_�B�	RU�B��ª<� ����RU�c�B« � Yc§¡Yc�j�¬�BW�RU�à���XY��¬Wl�B�	�pYc�¬��W�Y
�c� � � RUWlYp�j�u���¡Y·RU�B�w¤|Yp�B�5�B�¬�¬�¢�>��Yc�c� � � ��Yj�K�B� �>RUWlW��BWaYc«UYc�1��Wl� � Yp�*«U�á�p�p��Y � �@�·»B» � YcTBW�YcYp�l[
�_�XY>� � Àá�B�¬��� TBY>�B�©�'���BW�R¦�¡T¹RU�w�¬�XR¦�_¤�Yc�¬���>� � Y¢RU�·�v«U�ä¶®YpW,¤X� �<³�T Wl�BVX� � Wl�@��Y>�B�±���XY>ê��~�
� Y1��Yc�1���BW_�BV����lR � Y®���¡YÙ�¬Wl�B�ç�B�Ù� �X«æ¾Æ�XYcV��¬Wl�B«U�_�cW�Yc�p�¬Y � R¦� �B�XY	�X� «¦�©�B�m���XY®��W��B�ç�c�B� �XR¯�Ù���XY
� Y1��Yc�1���BWÙ� �±�¬�XY	�-�¬Wl�BRUTB�¬�¢�lYp�j�¬R¦�B�¡[¨â �X� Ræ�¬R¦�B�¡�B«¦«¯¾xµ9¶·R¯���ç� � Y1��Yc�1���BWÙRU�X��R � Y®�¬�XYà��W��B���B�¨���XY
¤�Yc�¬�·�lYp�j��RU�B�Xµ¸�>�>�B���a�lYc�¡�BWl�p�¬R¦� �w� �e��W��BTB�>Yc�¬�¬�%RU�a�äÀá�BR¦«U�B¤X«UYÙ�B� � Àá�BW�R¦�BV¡�a�c�BRU�X�cR � Yp�X�cY_�>Yc�pª
�lV¡WlYc�>Yp���¬�°�BW�Yà���B�l��R¦¤X«UY²¶·�¡YcWlY*�K�XYpV���W��B«��c�BV¡���®�B�·�¬�XYà� V���YpW©ê��~�½�B� � �K���|Yp�cR±PX�®�<�X� WlTBY �
��Wl� TB�>Yc�¬�_�c� VX�¬�_�B�K���¡Y®R¦�¡�XYcW°êG�~��RU�°WlYpÄ�V¡R¦W�Y � [�I �_�B«U�l�	Y1ìÅ��Yc� � �����XYé�¬Wl�B�¡�XR¦�¡T*��Yp�<�X�X�B«U�BTp¾
���BW��¬�XYc��Y,³ÅRU� � � ���¬Wl�B�X�S�¬WlYc�>Yp� � �BVX��«æ¾B[
òq�0òq��ó ùC�����û!�
d�� ��
-9%(��--.' �/..%(' ��#&�
a�XYé¶·�X� «¦Y©�¬Wl�B�±� �l�lYp�K¤X«¯¾ Õ PXTBVXW�Y®»B[U» × RU�°�lY1�·VX�±�B�¨�	�¡�BWlR±Ïc�B�¬�¬�B«9�>�BVX�¬�¬R¦�XT	�¡«¦�p�¬Y Õ10 ¤XW�Yc� � ª
¤��B�BW �32 × R¦�¡�lR � Y¨��«U�BWlT Y_Àá�B�pVXVX� �<�X�B�K¤�YcW�[�a�XY �¢� VX�¬��RU�XT�¤��B�BW � �lR¯���K� �¹���XW�YcY¨�'���BRU�X«UYc���
�-�¬YcYp«©¤X� «¦«U�K�XYp« � ¤�¾ ���¡Y�¤��p�l�¬�B�¥�X«U�p��Y��B� �¬�XY_Àá�B�pVXVX� �<�X�B�,¤|YpWl[ a�XY¨� � À¡� ���¬�BTBY¢�B� �¬�XR¦�
� Yp�lRUTB�¹RU�����¡�p�·YjÀXYcW-¾Å�¬�XR¦�¡T �c� �X�XYc�1��Y � ���à�¬�XY°��W��B�±�B���¬R¦�p�%�p�B�v¤|Y�P�ì9Y � �¬�®���XYÙ¤XW�Yc� � ¤|�B� W � [
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Q�R¦TBV¡WlY_»B[UZB]�e�ls�tlqwyxd�gj�l�	`jn,d�s�t	i<tlbed²t���t<��d�fc`c��d-yxd�gj�àgj`cb½d�fpy�l�}76�s�tTl�fp`�l9`c��t�k�l9`c�<gjd�gj`cb�nc`cf�ycb
t���t<��d�fp`cbçi<t<ycq g��°�<s�`wv�b�g�b¨��fptl�X}86xfpy�rct<��d-`cf@gjtl�£nc`cfSnjfcyc��qwtlbed��ég�b�d�s�t�kxt19at<��d+`cf·ycfpt©g�bkcgj�<yxd-t�k
yc��v%t����9yc�>d�s�t�l9`c�<gjd�gj`cb½`jnKd�s�tqiè^;:ÿkxt�d-t<��d+`cf�ycbk¨d�s�t�l�gj�l��k]l���}

a�¡R¦�a�B«U«U�<¶·�é���BWé�o�p�B�X��R¦�'��Yc�¬�,�B«UR¦T �X�>Yc�¬�_�B�¡�¬�XY®�>R¦W�Wl�BWéYc«UYc�j�¬Wl� � Yc��µá���¡Y � Yc§¡Yc�j�¬�BWa�B� � �p���XYpW
�¬Wl�B� �X�BW'���·�B�a¶®Yp«¦«²�B�·�¹W�Yc«U�p��R¯ÀÁYp«æ¾ �lRU�>�X«UY �B«UR¦T �X�>Yc�¬�±�B�£���XYÙ¶·�X�B«UYÙ��Wl� �w¶·R¯����W�Yc���|Yp�j�K�¬�
�¬�XY_R¦� �¹¤�Yc�B�Ø�pì|R¦��[
a�¡Y¢Àá�B�cV¡VX� �<�X�B�,¤|YpW¨R¦�¢�XVX�>��Y � ¤¬¾ �z�cW-¾X�B�XVX�>��«U���c�p�¬Y � ¤�Yc«U�ä¶ ���XYw�<�X�B�,¤|YpWl[:a�XRU�
�¡«¦�B�pYc�>Yc�¬��VX� � YcWl�¡Yc�p�¬�±�¬�XYo¤XW�Yc� � ¤|�B� W � RU� � Yj�¬WlRU�>Yc�¬���B«�¶·Ræ�¬��WlYc���|Yp�j�Ù�¬�±�XVX�>�XRU�XT±�l��YcY � [
5 R¯���ç���XY¹�BR � �B�����XYw�cYp���¬Wl�B«%�X�B«UYwR¦�ç���XY¹¤XWlYp� � ¤��B�BW � µà�B¤��BV��¼ZBZ ² ���XW�Yc� � Y � �X«U�B�pYc�>Yc�¬�
�¡�B«¦Yp�lµ£º>�X�B«UYc�S���>�p�B�X�XYp�j�%���®���XYÙ��YpY � �¬�XWl� VXTB�¼§¡�B�XTBYp�%V¡� � YcW��XYc�@���w�B�S¶®Yp«¦«£�B���¬�XY_�B�X�ÅVX«U�BW
T �B�>¤|Y1��¶®YpYc�,�¬�XYu¤XWlYp� � ¤��B�BW � �B� � �¬�XYSÀÁYc���lYp«Å¶à�B«U«¦�²�_�XVX�>�XRU�XTK���|YpY � �B�|� ¤|�BV��à\ ²»² «=< �²�p�B�
�'��RU«¦«¸¤�YÙ�B�<�XRUYjÀXY � Læß Ú NI[aâ �X� R¯��RU�B�X�B«¸�pW-¾Á� �XVX�>�X�%�BV�����R � Ya�¬�XY_�<�X�B�,¤|YpW%� �l�lRU�-�,¤¬¾ � RU��YcWlYp�¬��RU�B«
�¡VX�>�XR¦�¡TB[
a�¡YK�<�X�B�,¤|YpWàRU�*YpÄÅVXR¦�¡�|Y � ¶·Ræ�¬���ÙÀ¡� �cVXVX� RU�B�wTB�BVXTBY·�B��¶®Yp«¦«e�B�%��W�Yc��R � V¡�B« T �B�u�B�X�B«¯¾`ÏcYcW�[
Î*Yc�p�¬R¦�¡T ���B��Yc�	�X�äÀXY±¤|YpYc�½� �X� Y � �����¬�XY±�<�X�B�,¤|YpWà�����B«U«¦�ä¶E���BWo¤¡�B³ÅR¦�XT [ ¼oR¦Y1¶·�|� W-���	�p�B�
¤�Y�VX��Y � ���Æ���XRU�XY�R¦�¿«U�B��YcW¨¤�Yc�B�>�±���BW�Yjì|��YcWlRU�>Yc�¬���w�B�¿«U�B�lYpW-ªäR¦�B�¿RU�¬��YpWl�B�1��RU�B�X�l[¡¼%�BW�R¦� VX�
� �X� R¯��RU�B�X�B«²�|� W-���K�B�¹���¡Y·Àá�B�cV¡VX� ÀXYc���lYc«a��YcW'ÀÁY±�B�o��YpY � �¬�XWl� VXTB�X�o��� W � Y1��Yc�1���BW��o�B� � �p���XYpW
RU�X�'���B«U«¦�@��RU�B�X�l[½â*�c�cYp�l�®��� �¬�XY¨�<�X� �K¤�YcW	RU�àÀ9RU��� � � �¢Y1ª<���X�B��Y � �c�äÀÁYpWà���X�@�v�c�B�Æ¤�Y¨��Yc�B«UY �
¶·R¯���wYcR¯���¡YcW%WlVX¤X¤�YcWu�BWa�p�B�X��YcWS¶·RUWlY_TB�B��³ Yj�¬�l[
> ��%Í�y#�/0#&'�#&4,1w�
a�¡Y�Yc«UYc�1��Wl� �-���@��RU���>R¦W�Wl�BW¢�B�l��Yc�,¤X«æ¾��c�B��¤|Y¹�lYcYp�¿R¦�gPXTBVXW�Y¼»B[UºB[ a�XY¼�>RUWlW��BW Yp«¦Yp�j��W�� � Yc�
� WlY ��VX�l��Yc� � Y � ��Wl� � �¹�lVX�¡�|�BW'�±¤XW��B�<³ Y1�	���X�@�±RU� � RUWlYp�j��«¯¾��l�cW�Yj¶àY � �B�¬���¢���XY�¤XWlYp� � ¤��B�BW � [
a�¡Y	�-��� �<³¼�B��Yp«¦Yp�j��W�� � Yc�ÙRU�®�c«U�B�>�|Y � ���BT Yj���¡YcW®¤�Yj��¶àYcYp�v�¬�XYoRU�X�XYcW��>�B�-�¢Yp«¦Yp�j��W�� � Yo�B� � �¬�XY
� V���YpWl�>�B�-�¹TBW��BVX� � Y � Yc«UYc�1��Wl� � Y Õ � Ì �B� � �ERU�[P¡TBVXWlY±» [¦Z × ¶·R¯���½�pYcWl� �¢RU�v�l�X� �cYcW¢�l�¡�XYcW�Yc�
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QSRUTBVXWlYÙ» [¦»B]?6�`�l ycbkK�<g�kxtJ{�gjtov `jnKd�s�tA@_tlbed%B*��t<��d�fp`c��d-yxd�gj�C6Bfpy�l �ls�ycqwi<tlf�}
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RU�½¤|Y1��¶®YpYc�X[g���p�¬Yc�¬��RU�B«U�¢� WlY¨��VX�X�X«UR¦Y � À|RU�¨¶·R¦W�Yc�>�l���p�lª+¶®Yp« � Y � ��� ���¡Y±Yc«UYc�j�¬Wl� � Yc�>�B� � ��Y �
�¬�XWl� VXTB�%�¬�XY²TBWl�BV¡� � Y � �c«U�B�>�XRU�XT®�X«U�p��Y¸���%�XRU�X���¬�X�p�é�-�¬R¦�<³_�BV��é��Wl� � ���XY²TBW��BVX� � Y � �c«U�B�>�XRU�XT
�¡«¦�p�¬Yc[°â��%RU�X��YcW-�¬R¦� ���B�B�¬�XYa�>R¦W�Wl�BWS� �l�lYp�K¤X«¯¾wRU���¬�°���XY��¬Wl�B�>�<�X�B�,¤|YpWlµB���¡Yc�lYu�XRU�X���p�B�X�XYp�j�*VX�
�¬�,���XWlRU�XTpªä«¦� � � Y � �XRU�-�¬�B�X�²�p�l�¬�B�<�XY � ���_� � �BVX¤X«UYjªä�lR � Y � �c�B�¡§X�p�*§X�B�XT Y��¬�X�p�*�c� VX�X«UYc�¸���XY���W��B�
�<�¡�B�K¤�YcW©�¬� �����BVXW-ª+¶®�ä¾z�cW��B�l�����XW��BVXTB�¢¶·�XR¦�<� �¬�XY%¶·RUWlYp�à�BW�YK¤XW��BVXTB�¬�K�BV��o�B�|���¡Y%Àá�B�cV¡VX�>[
a�¡Y°�XRU�X���B��¶®Yp«¦«á�B�Á���XY©�c�BW�WlYc���|� � � RU�XTÙ�XRU�-��� �X�S�BW�Y©Yp�K¤�Y �X� Y � ¶·Ræ�¬�o�>�B�c�BW �l�XRUYc« � RU�XTÙ�XRUYc�pYc�
��� W,Yp«¦Yp�j��W�R¦�p�B«éRU�X��VX«¦�@��RU�B�X[ a�XYc��Y¨�>�B�c�BW,�XRUYc�cYp�o�BW�Y WlYp�l���B�X��R¦¤X«UY¨���BW·�B�XY��B� �¬�XY �XW��B¤X«UYc�>�
���X�ä¶·R¦�¡T�VX�	¶·�XYp�>�¬�XY_Yc«UYc�j�¬Wl�B�w¤�Yc�B� R¦�u�B��YcW��p��Y � [ua�XR¦�S¶·RU«¦«¸¤�Y � RU�l�pVX�l��Y � RU�¹�>�BW�Y � Yj�¬�BRU«
RU�w�lYc�1��RU�B�GF [¦ZB[ Ú [aa�XY_Yp���¬Wl�B�¡�cY·�¢RUWlW��BWu�B� � ���¡Ya��¶à�¢Yjì|Ræ�K�>R¦W�Wl�BW��u�BWlYÙ�B«U«¸�>� � Y_R � Yc�¬��RU�c� «¦[

Q�R¦TBV¡WlY_»B[UºB]Jiwg�fhfp`cf¨yc�<��tlqwi�� �¹`jnKd�s�t¢i<tlbed²t���t<��d�fc`c��d-yxd�gj�	d�fpy�l�}ApébÂd�s�t>`ck9d+tlfhqw`c��d¸��fc`ck�bkxt�k
����ycqql�g�bÁ�	l���yxd+tod-`±d�s�t	��t-ncd©d�s�tàqwyx�<`cfBl�gjt<�<tl�®g�bÁ�<k9��yxd�g�bÁ�vd�s�t�l9`xd-tlbed�gjyx��l�g�bÁ�>�<ycbÆi<tà��t<tlbe}

DÑ#FE#���1w)Ì�
a�¡Yo�B���¬R¦�p�B« � Yc§XYp�j��� Wà�c� �X�lRU�-�¬�Ù�B�|��¶à�¨�lVXR¯��� ¤X«æ¾��l�¡�B�|Y � �X«U�p��Yp�²���¡�p� � Yc§XYp�j�®�¬�XYoRU�B�¼¤�Yc�B�
¤¬¾ »B» � YpTBWlYpYc�%�B� � �B«U�l�>���á�pVX�S���XY_¤�Yc�B�Ø� �X� R¯��RU�B�X�B«U«¯¾x[%a�XY � Yc§XYp�j�¬�BW*RU�uWlY1��Wl� �j��� ¤X«¦Y_¤�YcRU�XT
��VX�l��Yc� � Y � ��Wl�B�E�wW�� � �p�B�>R¦�¡T � �ä¶·�¨���¡Wl�BVXT � �v�>�B�XRU�XVX«U�p�¬�BWÙYcÄÅVXRU�X��Y � ��YpY � �¬�XWl� VXTB� �B�
�¬�XY��¬�B�¿�B�é���¡Y � �B�>Y��p�<ÀXYcW�[Fa�¡Y���¶®� � Yp§XYc�1���BW �X«¦�@��Yc�±� WlY¼�¡«¦�B�pY � RU�X�lR � Y��èTBW��BVX� � Y �
¤��äì �B� � �p«¦�B�>��Y � ¤|Y1��¶®YpYc� ��¶à� �X«¦�@��Yc�®¶·R¯���Â�cYpWl�B�>RU�w���X�B�pYcW¢�l�X�XYpWlYp��RU� ¤�Yj��¶àYcYp�X[ a�XY
¤��p�����B� �X«U�p��Y¹WlY1��Wl� �j��� R¦�¬�����èWlYp�cYc���±�c«UYc�BW��B�X�pY�R¦�z�¬�XY�¤X� �lY��X«U�p�¬Y¼�B� � ���ÅVX�±�B«UR¦T �X�·�¬�XY
� Yc§XYp�j��� W°�X«U�p��Yp�e¶·�XYp�±«¦�ä¶àYcWlY � R¦�¬���K�|�B��Ræ�¬R¦� �X[°a�XY©¶·�¡�B«¦Yà�B�l��Yc�K¤¡«æ¾�R¦�©TBVXR � Y � � �,��¶®�KWl� � �
¶·R¯����«¦RU�XYc� W ¤X�B«U«%¤|Yp�BWlRU�XTB��[ÿÎ*R¦TB� ÀÁ�B«¯���BT Y¼�c� ���B�X«¯¾ ¤|Y¹�B�X�X«UR¦Y � ���v���XY � Yc§XYp�j�¬�BW¨�X«U�p��Yp�
¶·R¯���o�¬�XY � Yc§¡Yc�j�¬�BWaRU�åkx`wv�b����B�lR¯��RU�B�Xµm� �X«æ¾¢���¡Yc�v�BWlYà�XR¦�¡�%�p�B�X�XYp�j�¬R¦�XT>VX�K�¬�	�l�XW�R¦�¡T¢«U�B� � Y �
�p�B�¬���B�1���a�B� �±� R¦���c�B�¡�XYc�1��RU�XT�R¯�Ù��W��B�:���XY®T Wl�BVX� � Y � ¤��p�l�¬�B�F�c«U�B�>�XR¦�¡T	�X«¦�@��Yc[ua�XRU�aYc�¡�lVXW�Yc�
�¡���<�X� WlTBRU�XT¢R¦�u���B�l��R¦¤X«UY°¶·�XYc�>���XY � Yp§XYc�1���BW%RU�%W�Yj�¬Wl�B�1��Y � RU�¹k]l½���B�lR¯��RU�B�X[
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�«��%(��'�#&4,1K+#�1w#���1w2�)�4
a�XY � Yp§XYc�1���BW_�c� �z¤�Y	VX�lY � �¬� � Yj�¬Yc�j� �<�X�BW�TBY � ��Wl� TB�>Yc�¬���_�cW�Yc�p�¬Y � ¤¬¾½Yc«UYc�1��Wl� �z�p�B«¦«URU�lRU�B�X�l[
6°YpR¦�XT,«¦RUTB�¬��YpWe�¬�X�B�·�¬�XYà�¡�BWlYp���àRU�B�Xµx���XYp�lYà��W��BTB�>Yc�¬�¬�é�BW�Y � Yp§XYc�1��Y � �-��W��B�XTBYpW©RU�·�¬�XYàYp«¦Yp�j�¬WlRU�
PXYp« � �B���¬�XY � Yc§XYp�j��� Wl[éQ�R¦TBV¡WlY�»B[±F*���X�ä¶·���	E(I�ê�I®�_å ��R¦�,VX«U�p��RU�B�èL¯ßBZON�� �����¡Y©W�Yc«U�p��RU�B�·¤|Y1��¶®YpYc�
��Wl� TB�>Yc�¬�a�>�B�����B� �K� Yc§XYp�j�¬R¦�XTÙ� �XTB«UYc[éâÂ�>�B�l���lYc�¡�BWl�p�¬R¦� �o�B�XRU�B�K��W��BTB�>Yc�¬�¬��RU�|���ÅVX� �|�B���lRU¤X«UY
¶·R¯��� �w���B��Ræ�¬R¦�B��ª<�lYp�X�lR¯��R¯ÀÁY � Yj�¬Yc�j�¬�BW_�B����YpWé���XY � Yp§XYc�1���BW�[¹Q�W��BTB�>Yc�¬���°¶·R¯��� �>�B�l��Yc�·�l�>�B«U«¦YpW
���¡�B�çÜ»F � � �£�¬�XY>�X�BWlYp�¬�¢�¢� �l�·�c�B�X�¡�p�¢¤|Y � Yj��Yp�j�¬Y � ¶·R¯���±���¡Y¢�pVXWlW�Yc�¬� � Yc§¡Yc�j�¬�BWlµ²�B�é�¬�XYc��Y
��Wl� TB�>Yc�¬���¨� WlY � Yp§XYc�1��Y � ���Æ�-�¬Wl�B�XT «æ¾Â���X�@� ���¡Yj¾ã�-��� W-�¨�¬�è�XR¯� ���¡Y�Î�¼ �¡«¦�p�¬Yc��[Mâà�X�p�¬�XYcW
WlYp�-�¬WlRU�j��RU�B� �XWlYp�lYc�¬�¬«æ¾ãR¦� �X«U�B�cYwR¦�Ù���¡Y¹�B��YcW'��VXW�Y¹RU�����XYwTBWl� VX� � Y � ¤��<ìÆ�¬�X�p�¹Yc�¡�c«U�B�lYp�,���XY
� Yp§XYc�1���BW*�X«¦�@��Yc��[®a�XRU�*W�Yc�'��WlRU�j�¬�²�¬�XY,�>RU�XRU�KVX� �>�B�l�����X�@�K�p�B�¼¤�Y � Yj�¬Yc�1��Y � ��� � ¤|�BV��KßsF �
�B�á�¬�XYà�¡�BWlYp���®�>�B�l��[%a�¡Yà«U�p�l�¬YcWéW�Yc�'��WlRU�j�¬R¦� �¨R¦�©WlYp«¦�p�¬RæÀXYc«¯¾�Yp�B�-¾>���,«¦RU���Ù� �éR¯�®�B�¡«æ¾¹WlYpÄÅVXR¦W�Yc�°� �
Yc�¡«¦�BW�TBYc�>Yp���	�B�|���¡YK�B��YcW'��VXW�Yc[·a�XYK�p�¬�XYcW*WlYp�-��W�R¦�1��RU�B��WlYpÄÅVXR¦W�Yc�®� ��Yc«U�B¤��BWl�p�¬Y,�>� � R±PX�c�p�¬R¦� �
�B�Á���XY � Yp§XYc�1���BW%�X«U�p��Yp�l[
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QSRUTBVXW�YK»B[±FB]NM>t19at<��d�gj`cbèl�fp`�l9tlf d�gjtl� `jn®�<g�bÁ��� �ç�ls�ycf1��t�k*njfpyc��qwtlbed��Av�gjd�s¹qwyc�<�)O ycbk	�<g�bÁ��� �
�ls�ycf1��t�k�l9ycfptlbedSgj`cb `jn_qwyc�<�"O ¸ }P6�s�t,��g�bet�d�gj�¨tlbetlf1���vg��o{�}�~¼��t��Ä�·d�s�t�kxt19ut<��d-`cf${�`x��d-yc��tl�
ycfpt ¦RQ Í ²xÞ Ü»° ² ß \ �9��}
e� � Yj�¬Yc�j���¬�XY°��Wl� TB�>Yc�¬����µ��Ù���B��Ræ�¬R¦�B��ª<�lYp�X�lR¯��R¯ÀÁY � Y1��Yc�1���BW��¡�B�|���Ù¤�Ya¤XW��BVXTB�¬�u�p«¦�B��YS���é���¡Y°R¦� �
¤�Yc�B� �pì|R¦��[°âà«¯���¡�BVXTB�	�B�¡«æ¾ �B�o�B�¡Y°�lR � Ya�B� �¬�XY°RU�B�	¤|Yp�B�>µ����ä¶à�BW � ��«¦�BW�TBYcW � Yc§XYp�j�¬R¦�B�>�B�¡TB«¦Yp�lµ
��Wl� TB�>Yc�¬���%�BWlY_Y1ì9��Yc�1��Y � µ �¢�cRUWl�pVX«U�BW � Yj��Yp�j�¬�BW�¶·R¯���w�cYp�¬��Wl� «e�¡�B«¦Ya¶à�B�*�<�¡�B�lYp�Xµ �¡�B�>Yc«¯¾ ��º ²
�>� � R¦� �¢Y1��YpW ê�VX«¯��R	�a�X�B�¡�XYc«	��«¦�p�¬Y Õ ê��~� × � Y1��Yc�1���BW_¶·Ræ�¬����æ%Yc��R¦�'��R¯ÀÁY�â*�X� � Y Õ æ*â × · [
a�XY,R¦�B�¹¤|Yp�B� �X�B���lYp�©���XW��BVXTB�	���¡YK�cYp�¬��Wl� « �X� «¦Y·�B���¬�XY � Yj��Yp�j�¬�BWl[Ùa�XRU�²¶à�ä¾xµe�B�¬¾z�|�B���lRU¤X«UY
� RU�-�¬�BW-�¬R¦�B�·¤¬¾Ù���XY��B�¡�X«¦RUY � Î�¼ �p�¸�¬�XY � Yj�¬Yc�j�¬�BWeR¦�£�j¾|«UR¦� � WlRU�c�B«U«¯¾ �'¾|�¢�>Y1��WlRU�c[aa�¡R¦�e�>R¦TB�¬�©�B�X«¯¾
� �X� �B�X�p�¬�XYcW²«UYc�X�©Yc��Yc�j�©���u���XY%R¦� � �B���¬R¦�p�e�¬�X�p�à�c�B��¤|Y%�c�BW�WlYp�j��Y � ���BW�Yc�B��R¦«¯¾x[~E¡Yc�c� � � «¯¾xµá�¬�XR¦�
¶à�<¾ç�¬�XY>�lYc�¡�lR¯��R¯ÀÁY±�BW�Yc�w�c�B� ¤|Y¢¤XW��BVXTB�¬� �KVX�<�è�p«¦� �lYcWa���	���¡Y�¤�Yc�B�¥�@ì9Yp�l[Ó5 �¡Yc���¡«¦�B�pR¦�¡T
�lV¡�<��� � Y1��Yp�j��� W_�¬���B�XYw�lR � Y¹�B�²�¬�XY¹¤�Yc� � � ���p«¦�B��Y>�¬�w�¬�XY¹¤�Yc� � �pì|R¦���B�����B���lRU¤X«¦Ypµé���XY
SUTWVYX[Z,\]X[^`_ba,cedYZYfhgifhjekml[lhn[nho[p[qhn[rhs
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� V�����R � Y	�>�BW�TBRU���B��R¦�X��Yc�X��Ræ�¬RæÀXY��>�p�¬YcW�R¦�B«��X�B�©�¬�±¤|Y*�¬�B³ Yp�çR¦�¬���v�B�p�c�BV¡���¬[�a�¡Y	�c�B�>�X�BW��B¤X«UY
RU�X��R � Yç�>�BW�TBR¦� �BW��BVX� � �¬�XY��cYp�¬��Wl� «Ù�X�B«UY�R¦�±�,VX�<� ���>�B«¦«UYcW�[5e�Æ�¢RU�XRU�>R¦��Yv�¬�XY�R¦�¡§XVXYc�¡�cY
� � ���XY¢�B�X�¡«¦RUY � êG�~� ���p��Yp�¬��RU�B«¦�,�B�w�¬�XY¢R¦�B��¤|Yp�B�>µé�¼T Wl�BVX� � Y �z� WlRU���,�¬VX¤�Y RU�K�XV�� RU�X�lR � Y
�¬�XYo�pYc�¬��W��B«S�X�B«UYc[>â*�c�c� W � RU�XTK���åL¯ßB»�NIµS� �X�p���¡YcW©�¬VX¤|YK�B��R¦�¬�¬YcWl�>Y � R¦�@��Y	���p��Yp���¬R¦� «SR¦�à�XYcY � Y �
¤�Yj��¶àYcYp�v�¬�XYoTBW��BVX� � Y � RU�X�XYcW²��VX¤�Yo�B� � �¬�XYoê��~� �X«U�p��Yp�©���¨RU�X�pWlYc� �lY	�B�p�cYc�����B�X�pY	�BWl� VX� �
�¬�XYo�pYc�¬��W�Y	�B�9���XY � Yj�¬Yc�j�¬�BWl[	â �X� R¯��RU�B�X�B«U«¯¾xµ|�¬�XY*¶·�X�B«UY � Y1��Yp�j��� WÙ�B�l��Yc�K¤¡«æ¾½RU�®�X«U�B�pY � RU�X�lR � Y
��T Wl�BVX� � Y � �>Yj�¬�B«é¤��äì9µu«UYc�äÀ|R¦�¡T � �X«æ¾z���XY Õ TBWl� VX� � Y � × � Y1��Yc�1���BW	��VXWl��� �cY±Yjì|���B�lY � Õ PXTBVXW�Y
» [¦Ü × [JéÙYp�|Yp� � RU�XT¢�B�>�¬�XY·Yjì|�|Yp�j�¬Y � ��W��BTB�>Yc�¬�,�>�B�l��Yc�lµÁ���¡Y � RU�-�¬�B�X�pY,�B�����XY � Y1��Yp�j��� W��¬�_�¬�XY
� Yc§XYp�j��� W*�p�B�¹¤�YéÀá�BWlRUY � [

Q�R¦TBV¡WlY_»B[UÜB]?6�s�tJi�^;:Ænc`cf°njfpyc��qwtlbedTkxt�d+t<��d�gj`cbÂ`cb½d�s�t	i<tlbed£��t<��d�gj`cb½d-`l��t�d�s�tlf9v�gjd�s d�s�t	duv%`
l�gj�l��k]l���}u6�s�t¢�lg�fp�lkm��ycfos�`x��tÙg�b¿d�s�t·��fp`ck�bkxt�k>�<sxgjt��ukcg�bÁ�¼i<`wn¼tonol9`c��tl�¨d�s�tCkxt�d-t<��d+`cfK�<káfIncyx�<t�}
}�b½d�s�tàq	g�k�kÁ��to�ud�s�tà�<qwyx������fc`ck�bkxt�k�kcfhg�ncd²d�k9i<t®g���{�g��<gji���t�} 6�` d�s�t	��t-ncdu�%d�s�tà��fp`ck�bkxt�k¨i<`wnw`jn
d�s�t$kxt19at<��d+`cf��<ycb½i<tà��t<tlb�v�gjd�s `cb½`jnKd�s�tà��kág�kcg�bÁ�Kfc`]kc��}
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Q��BW_���XY¹¤|Yp�¬�çYc«UYc�1��Wl� �-���@��RU� ��Wl� �z���XY¼�l�B�>Y � RU�BTB�¡�B�-�¬R¦���¬�á� «¦���B� ���BW_���XY¼«¦RU�XYc� W·��W��B���BW�Y
�äÀá�BRU«¦� ¤X«¦Yp]�âF�XYpV���W��B«�Wl�p�¬Y>ê��~� � Yj�¬Yc�j�¬�BW·�BV�����R � Y_�¬�XY_�¬Wl�B� �B�±���XY>�'��Wl� R¦TB�¬� �lYp�j��RU�B�z�B� �
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�XRU�<³ÅVX�X�KRU�X��R � Y_���XY®�¬Wl�B�Xµ�«U�á�p�p��Y � ¤��p�¬�z�B�±���¡Y¢¤�Yc�¬� �B� � ���XY>�'��Wl� R¦TB�¬� �lYp�j��RU�B�X[�I��*P¡TBVXWlY
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QSRUTBVXW�Y,»B[U\B]	iè^;: �<g���beyx�m�<`cq	g�bÁ�ànjfp`cq d�s�tÙbetlk9d�fcyx�¶l9ycf�d�gj����tl�¢��t<yw{�g�bÁ�wd�s�t>d�fcy�l�d�sxfp`cká��s d�s�t
ton�gjd q	g�fhfp`cf�}�x%� d�s�tÙgj`cb i<t<ycqEg��_g�bsrct<��d-t�k>g�bed-`vd�s�t¢d�fpy�lÌ�®ycb���ycf1��t;l�km� ��t¢ycfhg��<g�bÁ�®njfc`cq d�s�t
g�bsrct<��d-t�k¢gj`cb¿i<t<ycq �<s�`wv��Kk]l�}y6�s�t·��d-`cfpt�k�gj`cbÁ�Ckxt<�<yc� tonol9`cbetlbed�gjyx��� �¡}�x�ncd-tlf	��`cqwtCkxt1zebet�k
d�g�qwto�%d�s�totlbed�fpycbe�<tàq	g�fhfc`cfBl9`xd-tlbed�gjyx� �¢ycfctK��`wv%tlfct�k ycbk±d�s�toi<t<ycq ton�gjd��>d�s�t	d�fpy�l�}
� RU�-�¬R¦�X�1��R¯ÀÁYç«UR¦��Y1��RU�¢Y�� � �¿� Yc�p�ä¾:�<�X�BW��B�j�¬YcW�R¦�'��RU��R¦�¨� ¤����BRU�XY � [´â��ç�l�>�B«U«à�'���BW��BTBY��¬R¦�>Yc��µ,�
�KV¡«æ�¬RæªäYjì|�|� �XYc�¬��RU�B« � Yp�c�ä¾:�>RUTB�¬�çYjì|�XRU¤XR¯��µ·�B� � RU��YcWlYp�¬�±��Wl� �¿�BWl¤XR¯��� �X�äÀÁY � RU�|YpWlYp��� � Yc�c�ä¾
�XW��B�|YpW-�¬R¦Yp�l[
5 R¯���¨���XY	Yp«¦Yp�j�¬Wl�B�¨��� WlTBY1�>R¦�ç�X«U�B�pYcµ9��¶à�w�¡R¦�<³ÅVX�X�·�BW�Y	R¦�X�'���B«U«UY � �c«U�B�lY®�¬�K���XY	Y1ì9R¯�¢�>R¦W�Wl�BW��l[
I���PXT VXWlY*»B[¦Ü µÅ�¬�XY*�¡R¦�1��VXW�Y®�B�á�¬�XYà�XRU�<³ÅVX�X�aRU�X�lR � Y©�¬�XY���Wl� �¨�l�X�ä¶·� �¬�XYcRUWé���B��Ræ�¬R¦�B� ¤|Yp�XR¦� � ���XY
� Yp§XYc�1���BWa�B� � ���XY®êG�~� � Y1��Yc�1���BWa� �,���XYÙ¤�Yc�¬�_��Yc�1��RU�B�X[Þ5 Ræ�¬�K���XYÙ��R¦T �X�B« � YcWlR¯ÀÁY � ��Wl�B�:���XY
�XRU�<³ÅVX�XµX��W��B�X�XRU�XT>�c�B�v¤�YÙ�>�B�XR¯���BW�Y � �B�S¶®Yp«¦«¸� �a�	�X�BWl� �¢Y1��YpW%�¡Wl�B���BW-�¬R¦� �X�B«��¬�®���XYÙ�ÅVX�,¤|YpW
�B��RU�B�X�®RU�¨���XY*�¬Wl�B�¡[¢a�¡R¦�°¶·RU«¦«S«U�p�¬YcW®¤�YoVX��Y � ���BW®�±�X� Wl�>�B«UR¦���p��RU�B���B�m���¡Y	�¢Yp�B�lV¡WlY � �pWl�B���
�lYp�j�¬R¦�B�¡µÁ�B�SR¯� � ��Yc�S�X�@� � Yc��Yc� � � �à���XY°RU�B�	���|Yp�cRUYc���B�|�¬�XY°ê��~�z�XYcV���Wl� «X�lRUTB�X�B«UµX¤XV��u�B�X«¯¾¨� �
���¡Y,�<�X� WlTBYa¶·Ræ�¬�XRU�����XY·RU�B�¼¤XV¡�X�<�X[��_�X«¯¾ R¦�����XY·R¦� �¼¤�Yc�B� �'���ä¾|�à¤XVX�¡�<�XY � RU�X��R � Yu���XYa��W��B�Xµ
���¡R¦�a��R¦TB�¡�B«9�p�B�±¤|Yà�B¤���� R¦�XY � [aâà�vY1ì9� �¢�¡«¦YÙ�B�¸�	�¡R¦�<³ÅVX�w�lRUTB�X�B«|R¦�éTBRæÀXYc�vRU�ýP¡TBVXWlYà»B[¦ß [ ê �B�<�
�X�B���l�BT Y	�B�9���XY	RU�B��¤XV¡�X�<�¨¶·Ræ�¬� �K¶·R � �¬���B� Ú ���®RU� � VX�pYc�_�<�X�BW�TBYo�B� �¬�XY	�XRU�<³�V¡�±¶·�¡R¦�<� R¦�
�B�>�X«UR P¡Y � � � � �lYcYp� �B���_��Yc�B³oRU�Ù���XYS¶à�<ÀXYc���BW��>[aâà�m���XYu�XRU�<³ÅVX� RU���X�p�*�cYp�¬��WlY � RU�_�¬�XY���W��B�Xµ
���¡Y � RU�-�¬�B�X�pY*¤�Yj��¶àYcYp�K���XY%�|Yp�B³Å�©RU�²�X�p�*VX�XRU���BWl� �B� � � � �BV¡¤X«¦Y%��Yc�B³	���|Yp�j��W�VX�M�BW�R¦��Yc�l[aa�¡Y
��RU�>Y®���BW©�B�XY®W�YjÀÁ� «¦V��¬R¦� �±R¦�°� ¤|�BV��ÙÜ*���é���BWéâ*W � ���X�ä¶·�w�¡YcWlYp[~äà��VX�B«U«æ¾����XY®RU�B�X�éVX� � YpWlTB�o� �
Yjì|���B�XYp���¬R¦� « � Yc�c�ä¾¹�B� � ���¡Y%¤¡VX�X�<� � RU��VX�lYp�©VX�¬�¬R¦«B���¡Y��¬Wl�B�¢RU�©Y1ÀÁYc�¡«æ¾�PX«U«¦Y � [ae�,�XW�YjÀXYc�¬�é�¬�XR¦�
� Yp¤XVX�X�<�XRU�XTBµ©Wl�©¤XVX�X�<�XRU�XT>��Yc�<�¡�XR¦ÄÅVXYp�K�p�B�z¤�Y>Yc�>�X«U�ä¾ÁY � [�âM�l�>�B«U«��lRU��V¡�l�BR � �B«�Wl�©�lRUTB�X�B«�� �
�>�p���<�¡R¦�XTÙ��W�YcÄÅVXYp�X�j¾v� � � �B¤��BV��°�B�XY ÀX�B«æ�°�B�>�X«URæ�¬V � YaRU�S�B�X�X«URUY � ���²���XY°Y1ìÅ��YcW��X�B«U«æ¾¨TBWl� VX� � Y �
Yc«UYc�1��W�� � Y È ½ [,a�XYo¤XVX�¡�<��¤|Yp�X�äÀ9RU�BVXWà�c�B��¤�YK�>�B�XR¯��� WlY � ¶·Ræ�¬� ���XYo�¡R¦�<³ÅVX�X[Ka�XY � RU�|V¡�lRU�B�
�c� �Æ¤|Y±��YcYc�½�B�K�B�½R¦�X�pWlYp�B�lY±RU�Æ�|Yp�B³w¶·R � �¬�XµS���XY � Yp�c�ä¾¿� �	���<�X�B�XT Y±�B�S���XY±Yp��ÀXYc«U�B��Yw� �
���¡YÙ�|Yp�B³Å�a���BWa�l�X� W-�°�¬R¦�>Yc�S¶·�XYp�>�¬�XYÙ��Yc�B³_¶·R � �¬� � �áYp�a�X�p�·�<�X� �XTBYÙ�BW°�>�BW�YÙ�XWlYp�cRU�lYp«æ¾ �B�a�
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QSR¦T VXWlYÙ»B[UßB]Apé���lgj����`c���<`�l9tu���lfct<tlbÁ�<s�`xd�`jnKd�s�t�l�gj�l��k�l��<g���beyx��}

+#FE.#&��13)��Ó13#&�313�
â*�X�X«¯¾|R¦�XTÙ� �o�B�X�XW��B�XW�R¦�p�¬Yé���B�lR¯��R¯ÀÁYBÎ�¼:� �o�B�XY � Yc§XYp�j�¬�BWS�X«U�p��Y©�B� � �p�BWlW�Yc���|�B� � R¦�¡TÙ�XYcTB�@��R¯ÀÁY
ÎT¼ �B�¨���XY	�@���XYpWlµ9���¡Y¢RU�B�ç¤�Yc�B�ER¦� � Yp§XYc�1��Y � �B�¬���o�¬�XY	Yjì|R¯� �>RUWlW��BWÙ�B� ���¡Y¢¤�Yc�¬�¢��Yc�j�¬R¦� �X[
5 �¡Yc���'¶·Ræ�¬�<�XRU�XT¼�B�w���XYKÎ�¼oµ9���XY>VX� � Yc§XYp�j��Y � RU�B�ç¤|Yp�B�r�c� �z�X� �l�a���XY>�BV��¬�lR � Y � Yc§¡Yc�j�¬�BW
�¡«¦�p�¬Y ���¡Wl�BVXT �o�®»®�>� �X�B«UYé�B� � W�Yc�B�<�à�¬�XYéY1ì|Ræ�u�>RUWlW��BWS�B�*�¬�XYé�'��W��BR¦T ���a�lYc�1��RU�B�X[jI �°�c�BV¡« � ¤�Y
���X�ä¶·�����¡�p�*¶·�¡Yc���'¶·Ræ�¬�<�XR¦�¡T,���XY � Yc§¡Yc�j�¬�BW	Î�¼Ø���B�-�KYc�X� VXTB�¢�¬�XY·�l�B�>YKRU�B�¹¤|Yp�B� �c�B��PXWl�'�
¤�Y � RUWlYp�j��Y � � ���¬�à���XYÙ¤�Yc�¬�,�lYp�j�¬R¦�B�¡µ¡���XYp�w� ���¬�à���XYÙ�'��W��BR¦T ���·� � � ¤X�B�<³¨�B�K�¬�XYÙ¤�Yc�¬�·�lYp�j��RU�B�
� TB�BRU�Ù¶·R¯���¡�BV��à«¦�B��R¦�¡Tu�¬Wl�B�X�¡R¦�XT [°a�XRU�©�p�B��¤�Yu�lYpYc� RU�¢�,�>Yc� �lVXW�Yc�>Yc�¬�é¶·�¡YcWlY����¡WlYcYu�XRU�<³ÅVX�X�
¶àYcW�Y*RU�X�'���B«U«¦Y � RU�X�lR � Y����XYS��W��B�Xµ�¤�Yj��¶àYcYc�·���XYuYc�¬�¬Wl�B�X�pY*�>RUWlW��BW��B� � ���XY � Yp§XYc�1���BW Õ �XRU�<³ÅVX� Ú µ
RU�X�'��Yc� � � � ���XY°Yp«¦Yp�j�¬Wl�B�>¤�Yc�B� × �B� � ��¶®�_¤�Yj��¶àYcYc�®�¬�XY � Yc§¡Yc�j�¬�BW��B� � ���XYaY1ì9R¯�u�>RUWlWl� WlµX�B�¡Ya�B�
�¬�XY·�-��W��BRUTB�¬� Õ �XR¦�<³ÅVX�¼Z × �B� � � �XY,� �>�¬�XY,¤�Yc�¬�K�lYp�j��RU�B� Õ �XRU�<³�V¡��» × [*a�XYc��Y%�¬Yc�-�¬�lµe�l�X�ä¶·��RU�
P¡TBVXWlY_»B[±°Bµ � Yp�>�B�X�-�¬Wl�p�¬Yu�¬�XY°ÀÁYpWl�l�@��RU«¦R¯��¾z�B� � �c�B�X� ¤XR¦«UR¯��¾ �B���¬�XY°��W��B�X[���R¦�<³ÅVX� Ú �B�o���¡Yu�¬�B�
���X�ä¶·�é�XRU�<³ÅVX�±�lRUTB�X� «¦�²��Wl�B� ���XY%R¦� � ¤XVX�¡�<�,���XW��BVXTB�¡�BV������XY���RU�>Yj¶·RU� � �ä¶ �X«U�p�l�¬Y � µ��XRU�<³ÅVX�±Z
� �>�¬�XY_�-��W��BRUTB�¬�o��Yc�j�¬R¦� � � Y1��Yc�1���%�B�X«¯¾ ��W�Yc��R � V¡�B«£�lRUTB�X�B«¡¶·�XRU«UYu�¬�XY � Yc§XYp�j��� W*���p��Yp�¬��RU�B«¦�u�BW�Y
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�'���BW��BTBY*�B�,���¡Y®¤|Yp�¬�_�lYp�j��RU�B�±�X�äÀXYÙ¤|YpYc�±�XRU�cYp«æ¾ � Yc�>�B�X�'��W��p��Y � [�Îà�ä¶®Y1ÀÁYpWlµ¸�-�¬�BWl� TBYà«UR¦��Y1��RU�>Yc�
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Ó ���uÔ�Õ]Ö��C×Ø�h��ÙÈÚØ�h�¡Û¤Ü��,Ý7�hÞ��=Ùàß¶Ô���á Ý ÜbÞ��h����Ü��8â�ÜãÙ�ä������,Õhß¶��Ü�Ù�á�åm�æß¶Ôàß¶Ô��¾Þ��hç���âUß¶Ü�� Þ�Ü]åmÙ�è
�¡�héF���=�,�=Ù3�¦Õ¹á,Ý Õ�ê=ê����A�=ÜãÙë×���Õ�ÝìÞ���Õ�Ý ��ßí���Wß¶Ü¹â�ê���Õ��Wß¶Ô��mÕ�Ú����îß¶���,��á*��Ù7ßíÔ��mÞ���ç��hâ�ßíÜ��*Ô�Üã��á¡��Ù���è
Ù�ÜÐÜ�Úïß¶��Ý �=á,Õhß¶��Ü�ÙðÔ�Õ�á�×����hÙñÚ����,Û¤Ü��¡Ý ��ÞCò���ßí�àóÔ���á,�¦â�ÜãÙ�Þ��æß¶��Ü�Ù�ámÕ��¡�7Ô�Ü]å��UÖ��h�"Þ���á,�=�,Õ�×�ê��?Û¤Ü��
�¡�hÞ���âh�=Ù��7ß¶Ô��¹×�Õ�âôF���¡Üã��Ù�Þ¬Û¤Ü��m��ê���âUß¶�,Ü�Ùïõ��Ü�Ù¬âhÜ�ê�ê=��á¡��Ü�Ù�á)��öØÚØ�h�¡��Ý ��Ùíß¶á"×íò÷��á¡��Ù��¹ßí�¡Õ�Ú3Ú��=Ù3�ë��Ù
×���Ùíß"Ý ÜRÞ��)ÕãÙ�ÞëÕ�Ù3ÞëÛ¤Ü��©Õ¹Ý Ü��,��Ú��,��âh�=á,��Õ�Ù�ÕãêøòØá¡��á�Ü�Û�ß¶Ô��)��ê���âUß¶�¡ÜãÙù×Ø�hÕ�ÝìÚ��,Ü�ä�ê��)Õ�áWåm��ê=êº×Ø�
��öØÚ�ê�Õ���Ù���Þ¾ê�Õhß¶�h�¡�óÔ��*úùûü÷��Ù�á,�=Þ���ß¶Ô��'ßí�¡Õ�Ú?âÔ�Õ�Ý�×����ý�=á���Ù�áîß¶Õ�ê�ê=�hÞ�Õ�Ù�Þ¦âhÜ�Ù�Ù��hâ�ßí��Þ�è%×��/ßÉÔ�Õ�á
Ù�Ühßm×����hÙëÜ�Ú����,Õhß¶�hÞ8ò���ßí�
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�eÙ¦ßíÔ��=áÉâÔ3Õ�Úïß¶�h�¡è�ßíÔ��"Þ���á,�=�ãÙyÕãÙ�Þuá¡��ßí��ÚuÜ�ÛÄÕ�á¡Ô��h��ß7�hê=�hâ�ß¶�,Ü�Ùy×Ø�hÕ�Ý á,���îÖ���Ù��CÕ�á�Õ�Ùu�hê=�hâ�ß¶�,Ü�Ù
ßíÕ��¡�ã��ß�Û¤Ü��Aâh�¡Ü�á,á¡�hÞà×Ø�hÕ�Ý á*��öØÚ����,�=Ý ��Ùíßíám��Ù�á,�=Þ��5ß¶Ô��)×Ø�hÙíß ��ê���âUß¶�¡Üãá1ß¶Õ[ß¶��â©ß¶�,Õ�ÚùÕ��,�)Ú3�¡��á,��Ùíß¶�hÞ��
óÔ3�¹�,��éF�����¡��Ý �hÙ¶ßíá���Ý ÚØÜ�á,��ÞðÜ�Ù¦ß¶Ô�� Þ��há¡����ÙñâhÜ�Ù�á¡��Þ��h�¡Õhßí�=Ü�Ù3á)×íòùßíÔ���ß¶�¡ÕãÚð�hÙ¶ÖØ���¡Ü�Ù3Ý7�hÙíß¦Õ��,�
Þ3�=á,â���á,á¡��ÞuÕ�Ù3Þ ßíÔ���Ý ��ÕãÙ�áAâÔ3Ü�á¡�hÙ?ß¶Ü7â�Ü�Ý Ú�êæò¾åm�øßíÔ7ß¶Ô3�����æÖ��hÙëÛ¤�¡ÕãÝ7�Uå�Üã�¡ô¾Ú��¡�há¡�hÙ¶ßí��Þ�������Ý�õ
�3ê=Õhßí�=ÜãÙ�á�×�Õãá¡��ÞPÜãÙÐß¶Ô��há¡�¦��Þ��hÕ�á�Õ��,�?Þ��há¡âh�¡��×Ø�hÞÈ��ÙCßíÔ��¦Û¤Ü�ê�ê�Üåm��Ù��ùá,��âUß¶��Ü�Ù�è ßíÜ�����ßíÔ����5åm�øßíÔPÕ
×3�¡����Û;Ü]Ö����1ÖØ����å´Ü�Ù"ß¶Ô3�����©Ý �hâÔ�Õ�Ù���â�Õ�ê ��Ý Ú�ê=�hÝ ��Ùíß¶Õhßí�=ÜãÙ��
óÔ3�=áAâÔ�Õ�Úïßí���©â�Ü�Ù�âhê=�3Þ���áÄåm�øßíÔëÕ7Ú��¡�há¡��ÙíßíÕhß¶��Ü�ÙùÜ�Û �¡�há¡��êæß¶áAÜ�×ïß¶Õã�=Ù��hÞë��Ù ßí��áîß¶á*ÜãÛ�ß¶Ô3�)�hê=�hâ�ß¶�,Ü�Ù
ßíÕ��¡�ã��ßm��ÙÐáîß¶Õ�Ù�Þ/õÕ�ê�Ü�Ù��NÜ�Ú����,Õhß¶��Ü�Ù��

�ý���=ê�Þ���Ù��7Õ¹�hê=�hâ�ß¶�,Ü�Ùïõ]�=Ü�ÙCâ�Üãê=ê��=á,�=ÜãÙë��öØÚ����,�=Ý ��Ùíß8�=Ù"ß¶Ô��NÕ�×�Ü]Ö��NÝ ��Ùíß¶��Ü�Ù��hÞ¹ß¶�,Õ�Ú¾��ÙíÖØ�=�,Ü�Ù�Ý ��Ùíß
Ù3����Þ3áëá¡�UÖ��h�¡Õ�êmâ�Ü�Ù3á1ß¶�,Õ���Ù¶ßíáëÕ�Ù3Þ �,��éF�����¡��Ý �hÙ¶ßíá¹ß¶ÜÈ×��yÝ �Uß¶���w�æß¶Ô�ß¶Ô��y��Ü�Õãê�Ü�Û�áîß¶��Þ/ò���Ù��
�hê=�hâ�ßí�¡Ü�Ùïõ]�=ÜãÙëâ�Üãê=ê��=á,�=ÜãÙ�á�Õhß)â�Üãê=ê��=á,�=ÜãÙù��Ù��h�¡������áAÜ�Û;Õ¹Û¤��å ����ßíÜ?á,��Ö��h�¡Õ�ê�ß¶�hÙ�á*ÜãÛ;���8è Õ?â��,Ü�á¡á,��Þ
×���ÕãÝ7á5�Uö�Ú����,�=Ý �hÙ¶ß8�=á�ßíÔ��Ná¡��Ý7Ú3ê=�há1ß"ÕãÙ�Þ¾Ý7Üãá1ß)á1ßí�¡Õ�����Ôíß¶Û¤Ü��îå�Õã�¡ÞCá¡Ü�ê��ïß¶��Ü�Ù��

	�
������������������������������ ������"!#�������
óÔ3����ê���âUß¶�¡ÜãÙ�×Ø�hÕ�Ý Ô�Õ�áºßíÜ�×��*��Ù�á1ßíÕ�ê�ê=�hÞ��=Ù�á,�=Þ3�ýß¶Ô��Äß¶�¡ÕãÚ�èFåm�æß¶Ô3�=Ù�ßíÔ��*ä��hê=Þ�Û¤�,���A�¡���ã�=Ü�Ù3�óÔ��
Ù3Õhß¶���,Õ�ê ÚØÜãá¡�æß¶��Ü�ÙùÜ�Û�á,��âÔàÕ�ÙÐ�=Ùíß¶�h�¡Õ�âUß¶��Ü�Ùù��á*×���ßeå*���hÙ?ß¶Ô��)��Ùíß¶�,Õ�Ù�â���Ý7���¡�,Ü��©Õ�Ù�Þ¹ßíÔ���Þ��hç���âUõ
ßíÜ��¡è���Ù?Ü��,Þ����%ß¶Ü)��á¡�Wß¶Ô3��ß¶�,Õ�Ú7�=Ù¹×ØÜhßíÔ?×���Ùíß*Õ�Ù�Þ?áîß¶�,Õ��=�ãÔ¶ß*Ý ÜbÞ3���óÔ���áý��Ý ÚØÜ�á,��á'����Ü�Ý �Uß¶�¡��â�Õãê
âhÜ�Ù�áîß¶�¡Õã�=Ùíß¶áÜãÙ)ß¶Ô��AÞ���Ý7�hÙ�á¡��Ü�Ù�áÜãÛ3ß¶Ô����hê=�hâ�ßí�¡Ü�Ù�ßíÕ��¡���Uß¶è¢åmÔ���ê=�'ßíÔ���Ü]Ö��h�¡ê�Õ�Ú�Ü�Û3ßíÔ��*��Ü�Ù¦×���Õ�Ý
åm�æß¶Ô�ßíÔ����ê���âUß¶�¡ÜãÙ¹×���Õ�Ýwá¡Ô3Ü���ê�Þ¹×���Õ�áWê�Õ��¡�ã��Õ�áWÚ�Ü�á¡á,�=×�ê���ß¶ÜÉ�hÙ�á¡���,��ß¶Ô��×���áîß©ÚØÜ�á,á¡��×�ê��©á,�=�ãÙ�Õ�êæõ
ßíÜhõÙ3Ü��=á,�N�¡Õhßí�=Ü��
$ Ù�ÜhßíÔ������=Ý Ú�Ü��1ßíÕ�Ùíß�âhÜ�Ù�á,�=Þ��h�¡Õhßí�=ÜãÙ¦�=á%ß¶Üm��Ù3á¡���,��ß¶Ô3ÕhßÄß¶Ô��Wß¶�,Õ�ÚmÖbÕ�âh����Ý ê���Ö��hêØ�,��Ý Õ���Ù�áýÝ Ü��,�
Üã�Wê=�há¡á���Ù�Õ&%���âUß¶��Þ7×íò"ß¶Ô��ÜãÚØ�h�¡Õhßí�=Ü�Ù Ü�Û¢ß¶Ô3�©�hê=�hâ�ßí�¡Ü�Ù7×Ø�hÕ�Ý � $ Ù7��Ù�â��,��Õ�á,�A��Ù Ú��¡�há¡á¡�3�¡��å*Ü���ê�Þ
��Ù�âh�¡��Õãá¡�Wß¶Ô��©×�Õ�âôF���,Ü���Ù�Þ¹ê=�UÖ���ê�Ü�ÙÉß¶Ô3�©Þ3��ß¶�hâ�ßíÜ��'Üã�ïß¶á,�=Þ��Wß¶Ô3�Wßí�¡Õ�Ú7âÔ�Õ�Ý)×Ø�h�'Þ3���ÄßíÜNÕ)Ô�����Ô��h�
�,��áîß¶��Õ�á�â�Ü�ê�ê=��á¡��Ü�Ù��¡Õ[ß¶��èýÕ�Ù�ÞPÕ�ê�á¡ÜàÞ��hâ��,��Õ�á,��ß¶Ô��¦ê���Û¤��ß¶��Ý �¦Ü�Û;ßíÔ��¦á1ßíÜ��¡�hÞ�×Ø�hÕ�Ý �¬óÔ���á"â�Ü���ê�Þ
Ý �hÕ�Ù¦ß¶Ô�Õhß7�,��ê�ÕhöØÕhß¶��Ü�ÙuÜ�ÛÄ��Ù¶ßí���,Ù�Õ�ê��Uö�âh�øßíÕhß¶��Ü�Ùyâ�Õ�Ù3Ù�Ühß ×��"Õ�âÔ�����Ö���Þ�è�Ý Õ�ôF�=Ù��¾�Uö�Ú����,�=Ý �hÙ¶ßíÕ�ê
�,��á,��êøßíáAÞ3�(' â��3êøß©ß¶Ü Õ�Ù�Õãêøò*)��h�
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óÔ��8ÕãÞïÖbÕ�Ùíß¶Õ����há*Ü�ÛW�3á¡��Ù��¦Ü�Ù�êæòñ��ê���â�ßí�¡Ü�áîß¶Õhßí�=â�ä���ê�Þ�á�Û¤Ü��Äß¶�,Õ�Ú�Ú���Ù��¦Ô�Õ]Ö��8×Ø�h��ÙàÕ�ê��¡�hÕ�ÞïòðÝ ��Ùïõ
ß¶��Ü�Ù��hÞ��G�eÙPÜ��¡Þ��h�"Ù�Ühß)ß¶Üàê�ÜbÜ�á,��ß¶Ô���á8Õ�Þ/Ö3ÕãÙ¶ßíÕ����há¡è�ß¶Ô����hê=�hâ�ßí�¡Ü�Ù�×���Õ�Ý Ô�Õ�á*ßíÜàÞ�Ü?åm�øßíÔ�Ü��ïß
ß¶Ô3��Ô���ê�Ú�Ü�Û%Ý Õ���Ù3��ß¶��â�ä��hê=Þ3á¡�5úùÕ���Ù3��ß¶��â�ä��hê=Þ3á��=Ù�×���ÕãÝ´Þ3�=�,��â�ßí�=ÜãÙ�Õ��¡�'åm��Þ��hêøòë��á¡�hÞ8ß¶Ü8���3�=Þ��
ß¶Ô3�"��ê���â�ßí�¡Ü�Ùu×���Õ�Ý ������âhÕ���á,�7ÜãÛ��hê=�hâ�ßí�¡Ü�áîß¶Õhßí�=â"�,��Ú���ê�á¡��Ü�Ù�èÄÕ�×���Õ�Ý Ü�ÛÄ��ê���âUß¶�¡ÜãÙ�áÉÞ��æÖ����,����ám��Û
ß¶Ô3�����"âÔ�Õ��¡�ã��Þ���Ù�á,�øßeò��=á"Ù�Ü[ßCÙ�����ê������=×3ê=�h�H�w�æß¶ÔPÕuÝ Õ���Ù��Uß¶��â�ä���ê�Þ��=Ù�×���Õ�Ý Þ����¡��âUß¶��Ü�Ù�èWß¶Ô��
ß¶�,Õ�Ù�áîÖ����,á¡�AÖ���ê�Übâh�øßeòñÜ�Û�ß¶Ô��)��ê���â�ßí�¡Ü�Ù3á*ê���Õ�Þ�áÄß¶Ü¹Õ¹âUò�âhê=Ü[ß¶�¡ÜãÙùÝ Ühß¶��Ü�ÙëÕãÙ�ÞëÕ�áAÕ¹�,��á,��êøß8Ü�ÛØßíÔ��=á
ß¶Ô3�m�hê=�hâ�ßí�¡Ü�Ù�á©Õ��,�má,Ú����¡Õ�ê�ê=��Ù��7Õ��¡Üã��Ù�Þ8ß¶Ô��NÝ Õ���Ù3��ß¶��âmä���ê�ÞÐê���Ù���á,�
$ Ý Õ��ãÙ���ßí�=âhÕ�ê=êæò?â�Ü�Ù�ä3Ù���Þ8×���ÕãÝw�,��éF�����¡�háWÕ*â�ÜãÙ�á¡��Þ����,Õ�×�ê��Ý Õ���Ù��Uß¶��âýä��hê=ÞAåmÔ3�=âÔ*å*Ü���ê�Þ"Õ&%���â�ß
ß¶Ô3�m��Ü�ÙCá1ßíÜ��¡Õ��ã���
$ êæß¶Üã����ßíÔ���� ßíÔ����,�Éá¡Ô�Üã��ê=Þ�×��ÉÙ�Ü8ÕãÞïÖ��h�¡á¡�N�I%Ø�hâ�ßmÜ�Ù)ßíÔ��É��Ü�Ù)ß¶�,Õ�Ú�Ú���Ù���è�×Ø���æßNÞ��3�'ß¶Ü8Ú3�¡��á,á¡���,�
��Ù�â��,��Õ�á,�)Ü��ÕãÙ¶òy�,��á,�=Þ��3Õ�ê%ä���ê�Þëâh�¡�hÕhß¶�hÞÐ×íò¦ßíÔ��N�=Ù�áîß¶Õ�ê�ê���Þë�hê=�hâ�ßí�¡ÜRÞ���á,�
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û�¡�æß¶��â�Õãê©��ÙÒÛ¤�3ê=ä�ê�ê��=Ù��Cß¶Ô��CÕ�×�ÜÖ��ëÝ ��Ùíßí�=Ü�Ù3��Þ	�,��éF�����¡��Ý �hÙ¶ßíá��=áÉß¶Ô3� ßeòØÚ��ëÜ�ÛAâ�ÕhßíÔ�ÜbÞ3�Ð��á,��Þ��
��Õ�á,��ÞwÜ�Ù	ß¶Ô��P�UöØÚØ�h�¡����Ù�âh�Ò��Õ���Ù��hÞwÕ[ßàß¶Ô��PóN��O �hê=�hâ�ßí�¡Ü�Ùwâ�ÜRÜ�ê����à��ÙQPA����Þ���ê�×����¡�ãè�åmÔ����,�
ß¶Ô3���¡Ý ��Ü�Ù���â?�hÝ7��á¡á,�=ÜãÙ¬Û¤�¡Ü�Ý ÕCÞ���á¡Ú���Ù�á,���)â�ÕhßíÔ�ÜbÞ3�¹��á���á,��Þð�=Ù#RSPT� â�ÜãÙ�Þ��æß¶��Ü�Ù�áVUXW&Y[Z è'ÕÐÞ���á1õ
Ú���Ù�á,���©â�ÕhßíÔ�ÜbÞ3�å*Õ�á5âÔ�Ü�á,��Ù��
óÔ��há¡� â�ÕhßíÔ�ÜRÞ���á�UXW Ó Z5�3á¡�"Þ���ÚØÜãê=�"á,���¡Û¤Õ�âh�"ê=Õ]ò����¡á�åmÔ���âÔyâ��¡�hÕhß¶� Õ�ê�ÜbâhÕ�ê;�hê=�hâ�ßí�¡��â7ä3��ê�Þ�ßíÜ�Þ���õ
â��,��Õ�á,�ýß¶Ô���å�Ü��,ô?Û¤��Ù3â�ß¶��Ü�Ù�Û¤Ü�� ß¶Ô���ß¶Ô��h�¡Ý �=ÜãÙ��=âÉ�hÝ �=á,á¡��Ü�Ù¾Ü�Û3ß¶Ô��*��ê���â�ßí�¡Ü�Ù3á¡�©óÔ���òù��á¡á,��Ùíß¶��Õ�ê�êøò
â�ÜãÙ�á¡��á1ßCÜ�ÛÕëÚØÜ��,Ü���á)Ý7�Uß¶Õ�ê'Ý Õhß¶�,�øö]\1��á,��Õ�ê�êøòyß¶�3Ù���á1ßí��Ù�^"��Ùíß¶�h�¡á¡Ú����,á¡�hÞ÷��Ù3�=Û¤Ü��,Ý êøòyåm�øßíÔëß¶Ô��
��Ý �æß¡ßí�=Ù��7Ý Õhß¶�h�¡��Õ�ê��©óÔ3�mÝ Õhßí�¡�æöàÕ�âUß¶á5Õ�á5Õ �¡�há¡���îÖ�Ü����©Û¤Ü�� ß¶Ô3�m�hÝ �øß,ß¶��Ù��¹Ý Õhßí���,�=Õ�ê�Ü���=Ý Ú��,���hõ
Ù�Õ�Ùíß7Û¤�,Ü�Ý åmÔ3�=âÔð�øß âhÕ�ÙuÞ��_%Ø��á,��ß¶Ü�ß¶Ô3�"á¡���,Û¤Õ�â���ß¶Ü�Ý Õ���Ùíß¶Õ���Ù¦ß¶Ô�� Õ�âUß¶�æÖ��"ê�Õ]ò����,�¦óÔ�� Ý Ü�á1ß
â�ÜãÝ7Ý Ü�Ù3êøò¬��á¡�hÞy��Ý Ú��¡�h��Ù�Õ�Ùíß7��á'ß¶Ô3�8Ý �øö Ó ��Õ&`N�;�?ûÕ&`N�ba $ êdce`Nf¶è�á,�=Ý Ú�êæòP�,��Û¤�h�¡�¡�hÞ¦ß¶Ü¦Õ�á
Ó �&aã�g`�Ö��h�¡â�ÜãÕhß¶��Ù��¦ß¶Ô��?â�ÕhßíÔ�ÜbÞ3�måm�æß¶ÔPâ��h�1ßíÕ��=ÙPÝ �Uß¶Õ�ê�á"â�Õ�Ùñá¡����Ù���ä�â�Õ�Ùíßíêøò �,��Þ��3â���ß¶Ô3�må*Ü��¡ô
Û¤��Ù�âUß¶��Ü�Ù Ü�Û¢ß¶Ô���hÝ7�æß¡ßí�=Ù3�)á,���¡Û¤Õ�âh��� $ êøßíÔ�Ü�����Ô�ßíÔ���á,�©âhÜ�Õhßí�=Ù��NÝ ��ßíÕ�ê�á�Ô3ÕÖ��5Ô��=�ãÔ�����å*Ü��¡ô�Û¤��Ù�â�õ
ß¶��Ü�Ù�á�ÖbÕ�ê����há%ßíÔ�Õ�Ù�ß¶�3Ù���á1ßí��Ù�è�ßíÔ��Ü]Ö����,Õ�ê�êãå�Ü��,ô�Û¤��Ù3â�ß¶��Ü�Ù Ü�Û¢ß¶Ô���hÝ �øß,ß¶��Ù��Ná¡���,Û¤Õ�â��hè�âhÜ�Ù�á,�=áîß¶��Ù��
Ü�Û�Õ�×�Õ��,�=��Ý Õ�Ù�ÞuÜ]öRòØ���hÙðê�Õ]ò��h�mÜãÙ¶ßíÜ8ß¶Ô��"âhÜ�Õhß¶��Ù��¾Ý ��ßíÕ�êWÕ�áÉÕ¾á¡��×3á1ß¶�,Õhß¶� ��áÉê=�há¡áß¶Ô�ÕãÙ�ßíÔ�Õhß
Ü�ÛWÕ¦âhÜ�Ý Ú�Õ��,Õ�×�ê��©ß¶�3Ù���á1ßí��Ùuá¡�3�¡Û¤Õ�âh���8ûÜ�Ý Ý Ü�ÙùâhÜ�Õhßí�=Ù��?Ý7Õ[ß¶���,�=Õãê=á�Õã�¡��Üãá¡Ý �=�3ÝÉõ]�¡�ïßíÔ���Ù3�=��Ý
\§ßíÔ��¦á,ÜhõâhÕ�ê=ê���Þ�ú ßeòØÚ��L^¡è5���¡��Þ�����Ý Õ�Ù3ÞPá¡â�ÕãÙ�Þ�����Ý Ü]öØ�=Þ��H\ih ßeòØÚØ�I^¡�ÈóÔ���ß¶Ô3�=âôFÙ��há¡á Ü�Û�ß¶Ô��
á¡Ú3�ïß¡ßí���1õ]â�Ü�Õ[ß¶��Þàê�Õ]ò��h���=á�ßeò�Ú3�=âhÕ�ê=êæòP�kj&jhõ Ó j&j?Ù�Ý �)óÔ��"Õ�ÞïÖbÕ�Ùíß¶Õã����Ü�ÛWÕãÙùú ßeòØÚØ��â�ÕhßíÔ�ÜbÞ3�8�=á
Õ8ê�Ü]å��h�Ü�ÚØ�h�¡Õhßí�=ÜãÙ)ß¶�hÝ7Ú����,Õhß¶�3�¡�ýß¶Ô3Õ�Ù)ß¶Ô3ÕhßNÜ�Û%Õ8áîß¶Õ�Ù3Þ�Õ��¡Þ�Þ3�=á,ÚØ�hÙ�á¡�h�©âhÕhß¶Ô3ÜbÞ��AÛ¤Ü�� ßíÔ���á¡ÕãÝ7�
â��3�¡�¡�hÙíß8Þ��hÙ�á¡�æßeò¢�
û���,�¡��ÙíßmÞ��hÙ�á¡�æß¶����á�ßíÔ�ÕhßÉâhÕ�Ù�×���Õ�âÔ�����Ö���ÞCÛ¤Ü��ýÕAßeòØÚ�� Ó �&a8ú âhÕhß¶Ô3ÜbÞ��*Õhßl)h���¡Ü"ä3��ê�ÞC�hÝ �=á,á¡��Ü�Ù
Õ��,�NßeòØÚ���â�Õ�ê�êæò	×���ßeå*���hÙnmIa ßíÜ>mIo $Sp â�Ý c ÕhßqmIj Ó j�r,ûsUXW&oIZÏ�à��Ü��NÜ����mÕ�Ú�Ú�ê��=âhÕhß¶��Ü�ÙðÜ�Ù�êæòÒÙ3���hõ
ê��=����×�ê��¹âh���¡�,��Ùíß?Þ���Ù�á,�øßí�=�há�Õ��,� Ù����hÞ���Þ�èý×Ø�hê=Ü]åtm8Ý $Sp âhÝ c Û¤Ü��ýß¶Ô3�¹�hÙ¶ÖØ��á¡Õ��ã��Þ¬×���Õ�Ý ��Ù��h�¡�hò
�¡ÕãÙ������
óÔ��'ßí��Ý Ú����¡Õ[ß¶���,��õÞ3��Ú���Ù�Þ��hÙ�â�òàÜ�Û3ß¶Ô���å�Ü��,ô¹Û¤�3Ù�â�ßí�=Ü�Ù���á�Þ��há¡âh�¡��×Ø�hÞCÕãálmLuvY��/wgYxuvY mIj�y{z |
���8è3ß¶�hÝ7Ú����,Õhß¶�3�¡�C| ��Ù~}N��êæÖØ�=ÙgUXW&�IZÏè%Ü��Na��_j&a ��� ÕhßmÕ�Ù¾Ü�Ú����,Õhß¶��Ü�Ù"ß¶��Ý Ú����,Õhß¶���,�NÜ�Û�m�j Ó j r û�
óÔ��¹â�ÕhßíÔ�ÜbÞ3�¹Õ�á,á¡�hÝ�×�êæòQ\ ßeò�Ú�� Ó �&a&W&j�èÄú âhÜ�Õhßí��Þ�^m��á¡�hÞ¬Û¤Ü��ß¶Ô���áå�Ü��,ô¦å�Õ�á)Ý Õ�ÙF��Û¤Õ�â�ßí���¡�hÞ
×íò=P*�hÕhße�ÒÕ]Ö��L�Ê�V� ß¹Ô�ÕãámÕ¾Ù�ÜãÙïõ��Ù�Þ���âUß¶�æÖ���\1×���ä�ê�Õ��e^�å*Ü���Ù�ÞyÔ��hÕhß¶�h�mÕãÙ�ÞðÜãÙ�êøòPÙ�Ü�Ùïõ]Ý7Õã��Ù���ßí�=â
Ý Õhß¶�h�¡��Õ�ê�á)Õ��,�¹�3á¡��ÞCß¶Üë�hÙ�á¡�3�¡�?Ý ��Ù���Ý7Õãê�Þ3�=áîß¶Ü��îß¶��Ü�ÙñÜ�Ûºß¶Ô��7��ê���âUß¶�¡ÜãÙ¬×Ø�hÕ�Ý �ùóÔ��¹Ô���Õhßí���m�=á
�������e�����I�������T���������������������I���
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�hê=�hâ�ßí�¡��â�Õ�ê�êøòù�=Ù3á¡��ê�Õhß¶�hÞ�Û¤�¡Ü�Ý ßíÔ����,��á1ß�Ü�ÛbßíÔ���â�Õ[ß¶Ô�ÜRÞ��*áîß¶�,��â�ßí���¡���3Ú)ß¶Ü)Õ8×��¡�hÕ�ôFÞ�Ü]åmÙ�Ö�Ü�êæß¶Õã���
ÜãÛ Õ�×�Ü��ïß«akj �kjl�8�
$ û Ô��hÕhß¶��Ù��8��áý�,��éF�����¡�hÞ�Û¤Ü��'ä3ê=Õ�Ý �hÙ¶ßÉÕ�Ù�Þ¦��Ù�á¡�3ê=Õhßí�=ÜãÙ�ê=��Û¤��ßí�=Ý �*��Ù�âh�¡��Õãá¡���A�w�æß¶Ô¬Éû�Ô3��Õhßí�=Ù��ãè
�hê=�hâ�ßí�¡Ü�êæòØá¡��á�ÜRâ�â��3�¡áN×Ø�Ußeå��h��ÙÐßíÔ��"Ô��hÕhß¶�h�åm���¡� Õ�Ù3Þ¾ßíÔ�� Ô���Õhßí���Nâ�Õ]ÖØ�æßeòàåm�øßíÔ¾ßíÔ�� �=Ù�á,��ê�Õhß¶��Ù��
Ý Õhßí���,�=Õ�ê �=Ùë×Ø�Ußeå��h��Ù�èWê���Õ�Þ3�=Ù���ßíÜ¦×��,��Õ�ôFÞ�Ü]åmÙ��®�w�æß¶Ô¹ßíÔ��8â�ê�Ü�á,����á,Ú�Õ�â���Ù��¾Ü�ÛØßíÔ��Aåm���¡�háÉÜ�ÛWÕ
×3�=ä�ê�Õ��Ô��hÕhß¶�h�¡è $ û Ô���Õhßí�=Ù3�¹��áÝ Õ�Ù�Þ�ÕhßíÜ��1ò�è%��Ù�ê���á,áÄßíÔ��Éâ�ÕhßíÔ�ÜRÞ��É�=á5á,ÚØ�hâ���ä�â�Õ�ê�êæòyÞ���á,�=��Ù3��ÞëÛ¤Üã�
âhÜ�Ý Ú�ê��=Õ�Ù3â��åm�øßíÔ~¬Éû Ô���Õhßí�=Ù3���
óÔ3�©�hÝ �øß,ß¶��Ù��Ná¡���,Û¤Õ�â��5��á�âhÜ�Ù�âhÕÖ��¯\1á¡�h�5ä������,�°Yã�±mI^�ß¶ÜÉÛ¤Õ�âh�=ê��øßíÕhß¶��ßíÔ���=Ùíßí���¡Ú3ê=Õ]ò¾Ü�Û���Ù��øßí�=Õãê�Ü]Ö����îõ
Û¤ÜRâ��3á¡á¡��Ù��ÉÜ�ÛãßíÔ��ý×���ÕãÝ�Õ�Ù3Þ8â�Ü��3ê=Ü�Ý)×"�¡�hÚ���ê�á¡��Ü�Ù ×¶ò?á¡Ú3Õ�â���âÔ3Õ��¡���ýÙ����hÞ���Þ*åmÔ��hÙ Ù�Ü�Ý Õ���Ù��Uß¶��â
�ã���=Þ3�=Ù��7ä��hê=ÞC�=á5Ú��,��á,��Ùíß¶�²�����NÕ�ê�á¡Ü7×Ø�hÕ�Ý á,�=Ý)��ê=Õ[ß¶��Ü�Ù�á©�=Ù"ß¶Ô��NÙ��UöFß�á,��âUß¶��Ü�Ù��
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�ý��â�Õã��á¡�mÜ�Û�ßíÔ��N�¡�hê=Õhßí�øÖ���êæòyê=Õã�¡���NÞ���Ý ��Ù�á,�=Ü�Ù3á*Ü�Û�ß¶Ô��NâhÕhß¶Ô�ÜRÞ��NÕ�á,á¡��Ý)×�êæòñ��ÙCÜ����5Õ�Ú�Ú�ê���â�Õhßí�=Ü�Ù3è
âhÜ�Ù�á,�=Þ��h�¡Õ�×3ê=�'â�Õ��,��Ô3Õ�á�ßíÜA×��`ß¶Õ�ôï��Ù5ß¶Ü©��Ù�á,���¡�'Ý7��Ù���Ý Õ�êFÔ���Õhß'Þ���á¡á,�=Ú3Õhß¶��Ü�Ù���Ùíß¶ÜÄß¶Ô��`ß¶�,Õ�ÚmâÔ�Õ�Ý�õ
×����,� $ âhÜ�Ú�Ú����Nâ�ÜRÜ�ê��=Ù3��×�ê=ÜRâôë��áÉÚ�ê�Õ�â��hÞðÕã�¡Ü���Ù3Þ�ßíÔ��"â�Õ[ß¶Ô�ÜRÞ��8Õ�á,á¡�hÝ�×�êæò¢è�ê=�hÕ]Ö���Ù��CÜ�Ù�êæòëßíÔ��
�hÝ �=á,á¡��Ü�Ùùá¡�3�¡Û¤Õ�âh����öØÚ�Ü�á¡�hÞ�� $ Þ�Þ��æß¶��Ü�Ù�Õ�ê Ô��hÕhß8á,Ô�����ê�Þ�á*Ý Õ�Þ��mÛ¤�¡ÜãÝìÝ7ÜãêøòØ×�Þ���ÙF��Ý Õ��,�)Ú�ê�Õ�âh��Þ
×���ßeå*���hÙëß¶Ô��7â�Õ[ß¶Ô�ÜRÞ��7Õ�Ù�ÞCßíÔ��7â�ÜRÜ�ê=��Ù��C×�ê�ÜbâôF�µ´Äá1ßí�=Ý Õhßí��Þ¬��Ù3á¡Ô�����ê�Þ���ÞPÚ�Ü]å��h�)Þ3�=á,á¡��Ú�Õhß¶��Ü�Ù
�3á¡��Ù��~�/ß¶��Û¤ÕãÙïõ¶��Üãêøß�)�Ý Õ�Ù�Ù�·�á�¸ Õå �=áN��Ù¦ß¶Ô�� Ü��,Þ����NÜ�Û Ó j&j¹� Õhß7Õ�ÙyÜ�Ú����¡Õ[ß¶��Ù��8ß¶��Ý Ú����,Õhß¶���,�
ÜãÛNmIj Ó j�r�ûè�åmÔ��h�¡��ÕãáÄåmÔ��hÙëá,Ô��=�hê=Þ3��Þ�è�ß¶Ô��mâ�Õãê=âh��ê=Õ[ß¶��Þ ÖbÕ�ê=�3�mÝ ÕhßíâÔ���áÄß¶Ô��NÕ�âUß¶��Õãê%ÚØÜ]å*���©Þ��=áîõ
á,�=Ú3Õhß¶��Ü�ÙCÜ�Û Õã×ØÜ��/ßºm Ó j®�w�
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�eÙmßíÔ���á'âÔ�ÕãÚïß¶�h�¡è¢ß¶Ô��©Ú��¡��Ù�âh�=Ú�ê���á'Ü�ÛRßíÔ����,Ý �=Ü�Ù3�=âA��Ý �=á,á¡��Ü�Ù)åm��ê=ê�×��,�=�hçïòÐ×Ø�5Þ���á¡âh��á¡á,��Þ8ß¶ÜmÕmê=�UÖ���ê
Ù��hâ���á,á¡Õ��îòðÛ¤Ü��Õ Ý7Üã�¡�NÞ���ßíÕ���ê=�hÞë��Ù�Þ3���¡áîß¶Õ�Ù3Þ��=Ù3�?Ü�Û�ß¶Ô��N×�Õãá¡��á©ÜãÛ�ßíÔ��Ná¡��Ý���ê�Õhß¶��Ü�Ù�á,�
óÔ��Ðá¡��Ý���ê�Õhß¶��Ü�Ù�á�å*���,�ëÚ����,Û¤Ü��¡Ý ��ÞÒÝ7ÕãôR��Ù��¬�3á¡�ùÜ�Û�ßeå�Ü¬á,Ü�Û ßeå*Õ��¡�Ðâ�ÜRÞ���á,è«�¼¸ $ û½UXW&WIZ)Õ�Ù3Þ
ú $ �A� $ YGU¾Wã�IZ �ÈóÔ�����Ù��æß¶��Õ�ê=êæò��3á¡��ÞG��¸ $ û�´�ê���âUß¶�,Ü�Ù9`NÚïßí�=âhá"üÄ�¡Ü����,Õ�Ýìå�Õ�á ��á,��Þ�Û¤Ü��¹ak¬
â�Õãê=âh��ê=Õ[ß¶��Ü�ÙuÜ�Û`ß¶Ô��"���hÜ�Ý ��ßí�1ò¢èWê�Õhßí���ÉÜ�ÙàÕ�ê�á¡Ü¾Û¤Ü��*Þ��(%����,��Ùíß¹â�Ü�ê�ê���â�ßíÜ��ýßeòØÚØ�há¡� $ áÉ�øß"â�Õ�ÙuÜ�Ù�êæò
Ô�Õ�Ù3Þ�ê=�lak¬wâhÕ�ê�â���ê�Õhß¶��Ü�Ù�á��Ù�ß¶Ô3�ýÖ����,á¡��Ü�Ù"åmÔ��=âÔ"å*Õ�áÕhßNÔ�ÕãÙ�Þ�è`á,��×�á¡�héF����Ùíß�á¡��Ý���ê�Õhß¶��Ü�Ù�á�å*���,�
Ú����¡Û¤Üã�¡Ý ��ÞÐ��á¡��Ù��Éß¶Ô��má¡Ú�Õãâ��mâÔ�Õ��¡�ã�mê���Ý7�æß¶�hÞë�hÝ7��á¡á,�=ÜãÙùÝ Õ�â��,Ü�áAÕ]ÖbÕ���ê=Õã×�ê=��åm�æß¶Ô���Ùëú $ �A� $ Y��
�w�æß¶Ôùß¶Ô���á �&¬ á¡��Ý���ê�Õhßí�=Ü�Ùuß¶ÜRÜ�ê�è;ß¶Ô��¾×���Ô�Õ]ÖØ�=Üã��� Ü�Û�ß¶Ô��¾��ê���âUß¶�,Ü�Ù÷×���ÕãÝ ��ÙußíÔ���Ô�Ü��,�()hÜ�Ùíß¶Õ�ê
Ú�ê�Õ�Ù��Äå�Õ�á'Ü�Úïßí�=Ý ��á¡��Þ3� $ Þ�Þ��æß¶��Ü�Ù�Õ�ê�êæò¢èRßíÔ��*��Ù�ç��3��Ù�âh��Ü�Û`Ý ��á¡Õ�Þ{¿��3á1ß¶�hÞ���ê���âUß¶�¡ÜRÞ��AÚØÜhßí��Ùíß¶��Õ�ê�áýÕ�á
å*��ê�êºÕãáWßíÔ��N�L%���âUß�ÜãÛ�ßíÔ��N��Õ��îß¶ÔCÝ7Õã��Ù���ßí�=âNä��hê=Þ"å*Õ�áA��ÙíÖ��há1ß¶����Õhßí��Þ��
��ÜhßíÔ â�ÜRÞ���á���á¡�5Õ�Ù7�æß¶���,Õhß¶�æÖ��5Ú��,Übâh��Þ��3�¡�Wß¶ÜNá¡Ü�êæÖ��©Û¤Ü���ßíÔ��5â�Ü��,�¡��âUßAá¡Ú�Õ�âh�5âÔ�Õ��¡�ã�©�I%Ø�hâ�ßí�óÔ���ò
á1ßíÕ��1ß'åm�øßíÔ�Õ����æÖ��hÙ¾Ý7Õã��Ù���ßí�=âAÕ�Ù�Þ��hê=�hâ�ß¶�,�=â*ä���ê�Þ�â�Ü�Ù3ä������,Õhß¶��Ü�Ù¦×�Õãá¡��Þ�ÜãÙ)ß¶Ô��A����ÜãÝ7�Uß¶�îòùÕ�Ù3Þ
ß¶Ô3�"ÚØÜhßí��Ùíß¶��Õ�ê�áNá¡Ú���â���ä��hÞñÕ�Ù�ÞuâhÕ�ê=âh��ê�Õhß¶�*ßí�¡Õ{¿��hâ�ß¶Üã�¡����áNÛ¤Ü����hê=�hâ�ß¶�,Ü�Ù�ám�=ÙuÕ�ä��,á1ß¹â�òØâhê=�h��óÔ���á,�
�¡�há¡��êæß¶á�Õ��,�;ß¶Ô��hÙ¹��á,��ÞÉß¶ÜNÞ��hÚØÜ�á,�øßAâÔ�Õã�¡���5Õ�Ú�Ú3�¡Ü�Ú��,�=Õ[ß¶��êæò�Õãê=Ü�Ù3�ßíÔ���ß¶�,Õ{¿���âUß¶Ü��,�=�há�Û¤Üã��ß¶Ô��Ù��UöFß
â�òØâhê=�m��Ùíß¶��ê%â�Ü�ÙíÖ����¡�ã��Ù�âh�8�=á5�,��Õ�âÔ��hÞë��Ù ßíÔ��NÛ¤Ü�ê�ê=Ü]åm��Ù�� �øßí���¡Õ[ß¶�æÖ��mÚ��¡ÜRâ��há¡á¡�
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�
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âhÕhß¶Ô3ÜbÞ��hè�Õ�Ù¹�hê=�hâ�ßí�¡Ü�Ù¹â�ê�Ü���ÞÉåmÔ��=âÔ¹�=áÄ×�����Ù��mÛ¤��Þ7×¶ò"ßíÔ��5â�ÕhßíÔ�ÜRÞ���è�Õ�Ù�Þ7Û¤�¡ÜãÝ åmÔ���âÔ?��ê���âUß¶�,Ü�Ù�á
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��ê���âUß¶�,Ü�á1ßíÕhß¶��â)Ú�Ühßí��Ùíß¶��Õ�ê���]Ç Ü

�� Ì� ÇEô �� Ì �
��Ü��ýß¶Ô3�"á¡Ú�Õ�âh�¹âÔ3Õ��¡��� Ú�Õã�1ß7Ü�Û%ß¶Ô��"ä3��ê�Þñ�¡�hâ�Õ�ê�êØßíÔ�� Ú��¡Ü�Ú����îß¶����áNÜ�Û�á¡Ú�Õãâ��7âÔ�Õ��¡�ã�7ç3Üåm�"óÔ3�
â��3�¡�¡�hÙíß7Þ���Ù�á,�øßeòÈá,â�Õ�ê���á �Å ô f Ñ c � óºÜ����Uß¶Ô��h�ýåm�øßíÔ�ßíÔ��"��ê���âUß¶�,Ü�Ù¦Ö���ê�ÜRâ��æßeò�á¡âhÕ�ê=��Ù�� �! ô � Ñ c è
ß¶Ô3�=áN���æÖ��hámÕ¾á,â�Õ�ê��=Ù3�ÐÜ�Û#" ô Û¤Üã�'ß¶Ô�� âÔ�Õã�¡��� Þ��hÙ�á¡�æßeò�"�èÄ���æÖ��hÙð×íò$"�Ç �%Ì&�' Õ�Ù�Þuá¡��Ý �=ê�Õ��,êøòÕñá,â�Õ�ê���Ù��ñÜ�Û)( ô Û¤Ü���ß¶Ô��ÐâÔ�Õ��,���ÐÞ3��Ù�á,�øßeò*(�è����æÖ��hÙ	×íòÈßíÔ��"Ö�Ü�ê���Ý �ù��Ù¶ßí�����,Õ�ê5Ü]Ö����Nß¶Ô��
â��3�¡�¡�hÙíß*Þ3��Ù�á,�øßeò"ßí�=Ý ��á`ßíÔ��5âÔ�Õ��¡�ã�©âhÕ��¡�,�=�hÞ�è+(Ç-, ./"0�ä��ý�;�=Ù�Õãê=êæò¾�æß©Û¤Ü�ê=ê�Ü]åmáÄÛ¤�¡Ü�ÝwúùÕhöFå*��ê�ê
´ÄéF��Õhß¶��Ü�Ù ��]Ç Y213(7ßíÔ�Õhß)�=Ù3Þ����hÞ

����4�� Ç9ô�����4� �
óÔ���á�Û¤Õ�âUßÉá¡��Ý Ú�ê��=ä��há�ß¶Ô���ÜãÚØ�h�¡Õhßí�=Ü�Ù?Ü�Ûbß¶Ô3����ê���âUß¶�¡ÜãÙ�ß¶Õ��,����ßí�ó Ü8ÕãÞ{¿���á1ß'ß¶Ô��*��ê���â�ßí�¡Ü�Ù��hÙ����,�hò¢è
ß¶Ô3�¦Õ�Ú�Ú�ê�����Þ�ÚØÜ[ß¶��Ùíßí�=Õ�ê�á8Õ��,�¦á¡��Ý Ú�êæò á¡âhÕ�ê=�hÞ�×¶òÒÕàÛ¤Õ�âUß¶Ü��)���øÖ���Ù�×íòñßíÔ��¦�¡Õ[ß¶��ÜùÜ�ÛÞ��há¡���¡��Þàß¶Ü
Ú��,��ÖØ�=Üã��áA�hê=�hâ�ßí�¡Ü�ÙÐ×Ø�hÕ�Ý �hÙ����,�hò¢�

57698�69: ;=<?>A@CBD>AECF9GIH�JKH�ELG#<?MNO>9H�@
óÔ��Û��¸ $ ûwá¡��Ý���ê�Õhßí�=Ü�Ùy��Ùàä������,�ÛY��=����áÉ��á,��Þ¦ß¶Ü��Uö��hÝ Ú�ê=��Û òùßíÔ��"â�Ü�Ù3á¡��Þ����,Õhß¶��Ü�Ù�áNê���Õ�Þ���Ù��8ß¶Ü
ß¶Ô3��ä�Ù�Õ�êR��ê���âUß¶�,ÜbÞ��ýÞ���á,�=��Ù3�óÔ���Õ��,�¡Õ�Ù��ã��Ý ��Ùíß5��á�á1òØÝ Ý ��ßí�¡��â;åm�øßíÔ"�¡��á,ÚØ�hâ�ß�ßíÜ'ß¶Ô3��Ô�Ü��,�()hÜ�Ùíß¶Õ�ê
Ú�ê�Õ�Ù��hè%á¡Ü7��Õ�âÔC��ê���âUß¶�¡ÜRÞ��mÛ¤��Ù�âUß¶��Ü�ÙÐ��á5Õ�âÔ�����Ö���Þù×íòyÕ Ú�Õ����Ü�Û;�hê=�hâ�ßí�¡ÜRÞ���á,�
óÔ��"���hÙ����,Õ�ê;��Þ��hÕ�Ý7���¡�,Ü��¡áÉ��Ù?ß¶Ô3�8����ÜãÝ7�Uß¶�îòPÜ�Û�ßíÔ��8â�Õ[ß¶Ô�ÜRÞ����®�w�æß¶Ô�Üã�ïß Ý Õ���Ù��Uß¶��â"â�Ü�Ù3ä�Ù���õ
Ý ��Ùíß�×¶òðÕ�Ú3Ú�êøòØ��Ù��?Õ7ä��hê=ÞÐÚ�Õ��¡Õãê=ê���ê�ß¶ÜÉß¶Ô3�)�hê=�hâ�ß¶�,Ü�Ùë×���ÕãÝìÞ��=�,��âUß¶��Ü�Ù�è�ß¶Ô��m��ê���âUß¶�,Ü�Ù�á*Þ3�øÖ����¡�ã�
éF���æß¶�É�¡ÕãÚ��=Þ3êøòùÞ����'ßíÜ*ß¶Ô��h�=�Ý)�ïß¶��Õãê��¡�hÚ���ê�á¡�æÖ��mâ�Ü��3ê=Ü�Ý)×¾Û¤Ü��¡âh���óºÜ"ÜÖ����,â�Ü�Ý ��ß¶Ô���á¡è���ê���â�ßí�¡Ü�Ù3á
Õ��,�8á1ßíÕ��1ßí�=Ù��¾Û¤�,Ü�Ý Õ�âh���1Ö���Þyâ�ÕhßíÔ�ÜRÞ��*åmÔ���âÔ¾å*Ü���ê�Þuê=�hÕ�Þ¦ß¶Ü�Õ�ÙàÜ]Ö��h�¡Û¤ÜRâ���á,á¡��Ù��ë��ÛÄ�¡�hÚ���ê�á¡��Ü�Ù
å*Õ�á�Ù�Ühß�Ú��¡�há¡�hÙ¶ßí�N�eÛïß¶Ô3���¡����ÔíßÕ�Ý Ü��3Ù¶ßÜ�Û��¡�hÚ���ê�á¡��Ü�Ù"â�ÜãÝ7�háW�=ÙíßíÜ�Ú�ê�Õò�èïß¶Ô3���=Ùíßí���¡Ú3ê=Õ]ò?×Ø�Ußeå��h��Ù
âÔ�Õ��,���N�¡�hÚ���ê�á¡��Ü�ÙëÕ�Ù3ÞÐ��Ù��æß¶��Õ�ê%Ü]Ö����,Û¤Übâh��á¡á,�=Ù3�?â�ÕãÙÐê���Õ�Þ"ß¶Ü7Õ ×�Õ�ê�Õ�Ù�âh�=Ù��7Ü�Ûº�L%���âUß¶á©Õ�Ù�ÞCÕ7Ù3�=âh�
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¨¶½§¨�¶�§²hª¶·¢¨¡³A�¤³A³ÆY¼�¨¡²Ê�¤¯*¼�ª�³/¨·7ª�£¬�§ �¨Ä¼;½§ª¢�1ÂWV�£����µ³8ª�£P�§ �¨�®Lò¶�¤³��ª�²[²h¨¡³Ï¼�ª�£º·7�¸ªYX¢Â[Zm¯"¯CÂ/ó¡£P�§ �¨
«ª¢�1�1ª�¯ì²�ª��WÍ�µ �¨�¼�ª¢�1¨¡£º�µ��®¢½¼ïR®¢½ Æ�¨¡³�ÆR³/¨·©°�ª�²¹�µ ¢�¤³�³�¤¯"Æ�½§®¢�§��ª�£È®�²�¨©¥¶�ßïR¨¡£ù�¤£ Á�ª¢½§�µ³/Â

Ù3��âôFá¡Ô�ÕãÚØ�)Û¤Ü��¡Ý Õ��¡��á¡�há¡�
� ß8�=áAôFÙ�Ü]åmÙ?ß¶Ô�Õhß8Õ�Ú�Ú��,Ü�Ú��,�=Õhßí��³ ¢��¨¶½§·�³7Õ��¡Üã��Ù�Þ¹ßíÔ���âhÕhß¶Ô�ÜRÞ��)Ý7Õãôã�AßíÔ����héR�3�=Ú�Ühß¶�hÙíß¶��Õ�ê;ê��=Ù3��á
×���âhÜ�Ý �?Ú�Õã�¡Õ�ê�ê=�hê`ß¶Ü7ßíÔ��7â�ÕhßíÔ�ÜbÞ3�¹á,���¡Û¤Õ�âh�måm�æß¶Ôðá¡Ú�Õ�âh�?âÔ�Õã�¡���¹Û¤Ü��¡Ý ��Ù��ÐÕ ÖØ�=�îß¶��Õ�êÄâhÕhß¶Ô�ÜRÞ��h�
óÔ3��Õ�Ù��ãê=�mÜ�Û�ßíÔ���á,Ô�����ê�Þ¹ß¶Ü7Õ�âÔ�����Ö��Aß¶Ô���á*Û¤Üã�©Õ¹Ú�ê�Õ�Ù�Õ��5â�Õ[ß¶Ô�ÜRÞ���õ]Õ�Ù�ÜRÞ��m����Ü�Ý �Uß¶�1òð��áAôFÙ�Ü]åmÙ
Õãáýß¶Ô�� üÄ�=�h�¡âh�7ÕãÙ���ê���èWÕhß�o&�ã� Ó Þ��h���¡�h��áºUø�ã��ZÏ��eÙuÜ����ÉÕ�Ú�Ú3ê=��â�Õhßí�=ÜãÙ¾åm�æß¶Ô¦ß¶Ô3�7âh���1Ö���Þyâ�ÕhßíÔ�ÜRÞ��
Õ?Ý7ÜRÞ���ä���ÞuÕ�Ù3��ê=��Ü�ÛW� Ó � Ó Þ��h���¡�h��áýå*Õ�áÉÛ¤Ü���Ù�Þë�=Ùàá,�=Ý)��ê=Õ[ß¶��Ü�Ù�á�ß¶Ü¦×��8Ü�Ú/ß¶��Ý7Õãê=�Ä\îóÔ��=á*Õ�Ù���ê��
âhÜ��¡�,��á,ÚØÜ�Ù3Þ�á�ß¶ÜAÕ�Ù8Õ�Ù��ãê=�'Ü�Û�Õ�×�Ü��ïßNokW*Þ��h���¡�h��áWÕ���Õã�=Ù�áîß;ßíÔ��ýâhÕhß¶Ô�ÜRÞ��I·=á�Ù3Ü��¡Ý Õ�êRÕhß;ßíÔ��ý×�Ü��,Þ����,è
âhê=Üãá¡�©ßíÜmßíÔ��)üÄ�����,â��AÖbÕ�ê������_^¾ó Ü¹��Ù�á,���¡��Õ¹á,Ý7ÜRÜhßíÔ¹ß¶�,Õ�Ù�á¡�æß¶��Ü�ÙÐÜ�ÛØß¶Ô3�)�héR�3�=Ú�Ühß¶�hÙíß¶��Õ�ê;ê��=Ù3��á*Õ[ß
Õãê=ê��hÞ�����á'á¡��Ý �=ê�Õ���á¡Ô�����ê�Þ�áýÔ3ÕÖ��A×����hÙ?��Ù�á1ßíÕ�ê�ê=�hÞ)ß¶Üß¶Ô��5á,�=Þ��háýÜ�ÛFß¶Ô��©â�Õ[ß¶Ô�ÜRÞ��5Õ�ê�á¡Ü���óÔ3��á¡�Aá¡��Þ��
á,Ô�����ê�Þ�á*á,�=Ý Ú�êæòy��öFß¶�hÙ�Þ¹ßíÔ��Nâ�ÕhßíÔ�ÜbÞ3�má,���¡Û¤Õãâ��m×��ïß�â�Õ�ÙC×Ø�N×���Õ�á,��Þ7åm�æß¶ÔÐ�¡�há¡Ú���â�ß©ß¶Ü�ßíÔ��)âhÕhß¶Ô/õ
ÜRÞ��NÛ¤Ü��ä�Ù3��õÏßí��Ù���Ù����5óÔ��Ná1ßíÕ��1ßí�=Ù3�¹âhÜ�Ù�Þ��æß¶��Ü�ÙCÜ�Û�ßíÔ��N��ê���âUß¶�¡ÜãÙ�áAÕ[ßß¶Ô��N��Þ3���NÜ�Û�ßíÔ��Nâ�ÕhßíÔ�ÜRÞ��
á,���¡Û¤Õãâ��Éâ�ÕãÙ�×Ø��Ý ÜRÞ���ä���Þ¾Þ��hÚØ�hÙ�Þ���Ù�� Ü�Ù�ß¶Ô��*Ü&%Øá,��ßNÜãÛ%á¡Ô�����ê�ÞÐÕãÙ�Þ�â�ÕhßíÔ�ÜRÞ����óÔ��ÉÕãÝ7Üã��ÙíßNÜ�Û
�,��Ú��3ê=á,�=Ü�ÙñÞ���Ú���Ù�Þ3á)Ü�Ù¾ß¶Ô�� âÔ�Õã�¡���7Þ���Ù3á¡�æßeò="nÇ �%Ì\�' �ëóÔ��7â��3�¡�¡�hÙíß¦Þ��hÙ�á¡�æßeò �Åà�=ámâ�ÜãÙ¶ßí�¡Ü�ê�ê���Þ×íò�ßíÔ��Éä��¡áîß)Ú�Õ����©ÜãÛ �hê=�hâ�ß¶�,ÜbÞ3��á©Û¤Ü�ê=ê�Ü]åm�=Ù3�NßíÔ��Nâ�ÕhßíÔ�ÜbÞ3��èbßíÔ��N��öFß¶�,Õ�â�ßí�=Ü�ÙÐ��ê���âUß¶�¡ÜRÞ��há¡�°`mÙ8ßíÔ��
Ü[ß¶Ô��h�AÔ�ÕãÙ�Þ�è�ß¶Ô��)âÔ�Õ��¡�ã�)Þ��hÙ�á¡�æßeòPÕãê=á,Ü?Þ��hÚØ�hÙ�Þ�á*ÜãÙ7ß¶Ô3����Ù3���¡�[ò�\ Ö��hê=ÜRâ��æßeò*^�Ü�Û�ßíÔ����hê=�hâ�ßí�¡Ü�Ù�á,�
óÔF��á,èFßíÜNÕ�âÔ�����Ö��©ÕÉÞ��há¡���¡��Þ¹âÔ�Õ��,���5Þ���Ù�á,�øßeò�èFßíÔ��Ú�Ü�á¡�æß¶��Ü�Ù Ü�Û¢ß¶Ô��5��öFßí�¡Õ�âUß¶��Ü�Ù ��ê���â�ßí�¡ÜRÞ���á%åm�æß¶Ô
�,��á,ÚØ�hâ�ß�ßíÜ)ß¶Ô��)â�ÕhßíÔ�ÜRÞ��V\î��Ü]Ö����,Ù���Ù��)ß¶Ô3�8ÚØ�h�1Ö���Õ�Ù�âh�8Õ�Ù�Þ7ß¶ÔF��á'ßíÔ���âh���¡�,��Ùíß Þ��hÙ�á¡�æßeò*^ÉÔ�Õ�á�ßíÜ
×���âÔ3Ü�á¡�hÙyâhÕ��¡�hÛ¤��ê�êøòð��Û�ß¶Ô��há¡�8�hê=�hâ�ß¶�,ÜbÞ3��áÉÕ�ê�á¡Ü¦Þ3��ä�Ù��©ß¶Ô��)��ê���â�ßí�¡Ü�Ùà�hÙ����,�hò¢�¯�eÙùÜ��,Þ����AÙ�Ühß*ßíÜ
âhÜ�Ù�áîß¶�¡Õã�=Ùíß©Ü�Ù��há¡�hê=Û�Õhß�ßíÜbÜ*��Õ��,êøò?Õ�á1ßíÕ�����ÕãÙ�Þ"Õ�ê�á¡Üýß¶Ü*��Ù�á,���¡�;Ö����¡á,Õhß¶��ê��øßeò¾ê�Õhßí���¡èãßíÔ����UöRßí�¡Õ�âUß¶��Ü�Ù
ÕãÙ�Þ¦Õ�âhâ���ê����,Õhß¶��Ü�Ù�Ü�Û3ßíÔ��*�hê=�hâ�ßí�¡Ü�Ù�áÛ¤�,Ü�Ý ß¶Ô3��â�ÕhßíÔ�ÜRÞ��*��á�Õhß,ß¶�¡��×��ïßí��Þ)ßíÜ8Þ��_%Ø�h�¡�hÙ¶ßÉ��ê���â�ßí�¡ÜRÞ���á,�
óÔ3�¾¨eòR�µ²h®¢�¶�§��ª�£	¨¶½§¨�¶�§²hª¶·¢¨¡³?��Ü]Ö����¡Ù?ßíÔ��8Õ�Ý Ü��3Ù¶ß"Ü�Û�â��3�¡�¡�hÙíß7Þ���Ù�á,�øßeò¬Þ��¡Õ]åmÙàÛ¤�,Ü�Ý ß¶Ô��8âhÕhß¶Ô/õ
ÜRÞ��Õ�Ù3ÞÉßíÔ��5Õ�â�âh��ê����,Õhß¶��Ü�Ù7��ê���â�ßí�¡ÜRÞ���á�Þ��hä�Ù���ß¶Ô��5×���Õ�Ý���Ù��h�¡�hò���óÔ���®¢��¨¶½§¨¡²h®¢�µ��ª�£ù¨¶½§¨�¶�µ²hª¶·¢¨¡³
á,���îÖ��'ßeå*Ü�Ú��3�¡Ú�Ü�á¡�há¡������¡áîß¶êæò¢èRßíÔ���òCÕãâ�â��hê=�h�¡Õhßí�'ß¶Ô3�A�hê=�hâ�ß¶�,Ü�Ù¦×���Õ�Ý ßíÜ]å�Õ��,Þ�áºßíÔ��©ä�Ù�Õ�ê���Ù3���¡�[ò
åmÔ3�=âÔ¬��ámÞ���ä�Ù3��Þ¬×íòàß¶Ô3�¹Ú�Ühß¶�hÙíß¶��Õ�êÄÞ��(%����,��Ù�âh�?×���ßeå*���hÙëß¶Ô�� â�Õ[ß¶Ô�ÜRÞ��7Õ�Ù�ÞCßíÔ��7�=Ùíß¶�h�¡Õ�âUß¶��Ü�Ù
�,������Ü�Ù��ÛPAÕ]Ö���Ù���ßíÔ��=á*��ê���â�ßí�¡ÜRÞ���áNÜ�ÙëÕ�á¡ê��=��Ôíßíêøò¬ÚØÜ�á,�øßí�øÖ��"ÚØÜ[ß¶��Ùíßí�=Õ�ê ��Ù�á,���¡�háÉÕ¦á¡Ý ÜRÜhß¶Ô?ßí�¡Õ�Ù/õ
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á¡�æß¶��Ü�ÙPÛ¤�,Ü�Ý ß¶Ô��?Õ�â�âh��ê����¡Õ[ß¶��Ù��àä���ê�ÞÐßíÜ¹ß¶Ô��¹��Ù���Û¤Ü��¡Ý éF��Õ�á,�øõ]ä���ê�ÞPÛ¤�¡�h�?Þ��,�=Û ß¦�¡���ã�=Ü�Ùñ×Ø�Ußeå��h��Ù
ß¶Ô3�*Û¤Ü�ê�ê=Ü]åm��Ù��"��Ù¶ßí���,Õ�â�ßí�=Ü�Ù?��ê���â�ßí�¡ÜRÞ���á,�C����âhÜ�Ù�Þ�êæò¢è`�æßÉâhÕ�Ù¦×���á¡�h��Ù�Û¤�,Ü�Ý ú $ �b� $ á¡��Ý���ê�Õhßí�=Ü�Ù3á
Þ��há¡â��,�=×���Þ÷�=Ùàß¶Ô3�CÙ3��öFßùá,��âUß¶��Ü�ÙyßíÔ�ÕhßCÝ Õ�ôF�=Ù3�¾ßíÔ���Ý Ù�Õã�¡�¡Ü]å*����ß¶Ô3Õ�ÙußíÔ��¾Ühß¶Ô3��� ��ê���âUß¶�¡ÜRÞ��há
â�ÜãÙ�ä�Ù��háÄßíÔ��N×Ø�hÕ�Ý ��Ù òuÞ3�=�,��â�ßí�=ÜãÙ��
óÔ��A�=Ùíß¶�h�¡Õ�âUß¶��Ü�Ù?�,������Ü�ÙNåmÔ����,��ß¶Ô3�A�hê=�hâ�ß¶�,Ü�Ù�á'��Ö��hÙíß¶��Õ�ê�êæòà��Ý7Ú3�=Ù��ã�AÜ�ÙNß¶Ô��©��Ü�Ù?×���Õ�Ý âhÜ�Ý �=Ù3�
��Ù)Ú����,ÚØ�hÙ�Þ���â���ê�Õ���ßíÜ�ß¶Ô�����ê���âUß¶�¡ÜãÙ�áe·RÞ����¡��âUß¶��Ü�Ù���á ê=ÜRâ�Õ[ß¶��Þ)×Ø�Ußeå��h��ÙAßíÔ��Ä�¤£º�¸¨¡²h®¢�¶�§��ª�£Ð¨¶½§¨�¶�µ²hª¶·¢¨¡³�
óÔ��há¡�8�hê=�hâ�ß¶�,ÜbÞ3��á�Õ��,��á,�øß,ß¶��Ù��¦Ü�ÙÐ���¡Ü��3Ù�ÞùÚ�Ühß¶�hÙ¶ßí�=Õãê Õ�Ù3ÞëÕ��,��×��,Ü�Õ�Þë�hÙ�Ü����ãÔ¹ß¶Ü¹��Ù�á,���¡�8�3Ù��øõ
Û¤Ü��,Ý7�æßeòuÜ�ÛºÚ�Ühß¶�hÙ¶ßí�=Õãê%ÜÖ����Wß¶Ô��N��Ùíß¶���,Õ�â�ßí�=ÜãÙ Ö�Ü�ê=�3Ý7�h�
��Ü��©ä��¡áîß*ß¶�há1ß Ý �hÕ�á¡���,��Ý ��Ùíßíá¡èWÕmÖ����îò¬á,�=Ý Ú�ê��"��ê���âUß¶�¡ÜRÞ��)Õ��¡�,Õ�Ù����hÝ7�hÙíß�å�Õãá*��á,��Þ��¹`NÙ�êæò¾ß¶Ô��
â�Üãê=ê���âUß¶Ü���Û¤Üãê=ê�Ü]å��hÞ?ß¶Ô��)�=Ùíß¶�h�¡Õ�âUß¶��Ü�Ùà��ê���âUß¶�,ÜbÞ��há¡�8óÔ3�=á�á,�øßí��Õhßí�=Ü�ÙàâhÕ�Ùù×���á,����Ùà��Ùàä����3�¡�ÈYã�±m&m
Õ�Ù�Þ÷Õ�ê�á¡Ü¬��ÙyßíÔ��ëú $ �A� $ Yðá¡��Ý���ê�Õhßí�=Ü�ÙÒÚ�ê=Ü[ß¶á¡� $ Û ß¶���¹�=Ù3�øßí�=Õ�ê�ßí��á1ßí�=Ù3�¬Ü�Û'ßíÔ��=á¹á¡�Uß¶��Ú�è�ßíÔ��=á
Õ��,�¡Õ�Ù��ã��Ý ��Ùíß�å*Õ�á¾âÔ�Õ�Ù����hÞ����æß¦ß¶���,Ù���Þ Ü��ïß?ß¶Ü�×Ø�àÚ3�¡��Û¤�h�¡Õ�×3ê=�G\îê=�há¡á¾ê=�hÕ�ôYÕ����àâh���¡�,��Ùíß;^8ß¶Ü
Ú�Ü�á1ßíÕ�â�âh��ê����¡Õ[ß¶�ß¶Ô��N��ê���âUß¶�,Ü�Ù�á©Õ�Û ß¶�h�;ß¶Ô��N��Ù¶ßí���,Õ�â�ßí�=Ü�ÙÐ�¡�h���=ÜãÙ"ßíÜ]å�Õ��,Þ�áWß¶Ô��Nâ�Üãê=ê���âUß¶Ü��,�
óÔ���á8Ú�Ü�á1ßíÕ�â�âh��ê����¡Õ[ß¶��Ü�ÙP�=á)Õ�âÔ�����Ö���ÞÈÝ7Õã�=Ù�êæòuåm�øßíÔëß¶Ô��ù�ª¢½¤½§¨�¶�¸ª�²Ê�yóÔ��¦³ ¢��¨¶½§·��¤£�¥y¨¶½§¨�¶�§²hª¶·¢¨¡³
��Ù3á¡���,�ÄßíÔ�ÕhßWß¶Ô3�=áÄÕ�âhâ���ê����,Õhß¶��Ù��mä���ê�Þ7Þ�Üb�háÄÙ�Ühß©á¡Ú3�=ê�ê��=Ùíß¶Ü�ßíÔ��5�=Ùíß¶�h�¡Õ�âUß¶��Ü�Ù7�¡���ã�=Ü�Ù3��óÔ��5á¡Ú���âh�=Õ�ê
á¡Ô3Õ�ÚØ�ýÜ�Û�ß¶Ô���âhÜ�ê�ê=�hâ�ß¶Üã��Õ�Ù�Þ*ßíÔ�� ß¶Ô3��²h¨1¼�¨¶½¤½§¨¡²)á,���1Ö���á`ß¶Ô3��Ú����,ÚØÜ�á,� ß¶Ü*Õ�Ù�Ù���Ô���ê=Õhßí�;ß¶Ô��ý��ê���â�ßí�¡Ü�Ù3á
��áýá¡�3âÔ�Õ©å*Õò7ß¶Ô3Õhß'ßíÔ��*ÕãÝ7Üã��ÙíßÉÜ�Û`á,��âhÜ�Ù�Þ�Õ��îòù�hê=�hâ�ßí�¡Ü�Ù�áý×�Õ�âôíß¶�,Õ�âôF�=Ù�� ��Ùíß¶ÜAßíÔ��A��Ùíß¶�h�¡Õ�âUß¶��Ü�Ù
�¡�h����Ü�ÙÐ��á5Ý �=Ù���Ý �=á,��Þ��
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óºÜ¹Õ�á,á¡�há¡á�ßíÔ��N×Ø�hÔ�Õ]ÖØ�=Ü��3�AÜ�Û�ß¶Ô��N�hê=�hâ�ß¶�,Ü�Ùë×���ÕãÝì�=Ù"ß¶Ô��NÔ�Üã�¡�_)�Ü�Ùíß¶ÕãêºÚ3ê=Õ�Ù3�má,�=Ý)��ê�Õhß¶��Ü�Ù�áÄåm�øßíÔ
ú $ �A� $ Y�å��h�¡�ÄÚØ�h�¡Û¤Ü��,Ý ��Þ��'óÔ��ÄÞ���ÖØ��Õhß¶��Ü�ÙNÜ�Û¶ß¶Ô��W�hê=�hâ�ß¶�,Ü�Ùm�=Ý Ú�Õ�âUß'Õ�Ù���ê��WÛ¤�¡Ü�ÝPß¶Ô3��Þ3��á¡����Ù��hÞ
�&j r á¡Ô�Ü��3ê=Þ�×��?Ý �=Ù3�=Ý ��á¡��Þ3�9���3âÔPÕùÞ���ÖØ��Õhß¶��Ü�Ù�Õ��,�=á,��áAåmÔ��hÙùß¶Ô��¦âhÜ���ê�Ü�Ý�×P�,��Ú��3ê=á,�=Ü�Ù�Û¤�,Ü�Ý
ß¶Ô3�"×Ø�hÕ�Ý á,Ú�Õ�âh�"âÔ�Õ��¡�ã�"�=áÉÙ�Ü[ß â�Ü��3Ù¶ßí���,×�Õ�ê�Õ�Ù�â��hÞ��«�w�æß¶ÔàâhÜ���Ùíß¶�h�¡Õ�âUß¶��Ù��Cä���ê�Þ�áýß¶Ô3�=áÉâhÕ�Ùà×Ø�
Õ�âÔ�����Ö���Þ�èºÕ�á5â�ÕãÙÐ×��Éá¡�h��Ùë��ÙCä������,�«Yã�(Y��
� òðÝ Õ�ôF�=Ù3�)ß¶Ô��)Õ�â�âh��ê����,Õhß¶��Ü�Ùù�hê=�hâ�ß¶�,ÜbÞ3��á�Ù�Õã�¡�¡Ü]å*���'ßíÔ�Õ�Ù ß¶Ô��)Ühß¶Ô��h�*�hê=�hâ�ß¶�,ÜbÞ3��á¡è;��éF����ÚØÜhßí��Ùïõ
ß¶��Õ�êWê��=Ù3��á�×���âhÜ�Ý �?âh���1Ö���Þ¬ÕhßNßíÔ��¹×���ÕãÝ ��Þ����há¡�àóÔ��¹Ý Ü��¡�7ÚØÜãá¡�æß¶�æÖ��Éß¶Ô��¹ÚØÜhßí��Ùíß¶��Õ�êWÜ�Ù¾ß¶Ô��
Õ�âhâ���ê����,Õhß¶��Ü�Ù ��ê���âUß¶�,ÜbÞ��há¡è�ß¶Ô3�Ý7Üã�¡��Ú��,Ü�Ù�Ü��3Ù�â��hÞÉßíÔ���áW�L%���â�ß©á,Ô�Ü]åmáÄ��Ú��ýóÔ3�=áÄÛ¤ÜRâ���á,á¡��Ù��N�L%���â�ß
Ü�ÛØßíÔ���Õãâ�â��hê=�h�¡Õhßí�=ÜãÙù��ê���âUß¶�¡ÜRÞ��8âhÕ�Ùù×��)á,���hÙàÛ¤�¡Ü�Ý ä����3�¡��á²Y�� Ó � $ á�ßíÔ����hê=�hâ�ßí�¡Ü�Ù�á*Ý7Ü]Ö��8ÚØ�h�1õ
Ú���Ù�Þ���â��3ê=Õ���ßíÜýß¶Ô��ý��éF����ÚØÜhßí��Ùíß¶��Õ�ê�ê���Ù���áWá,Ô�Ü]åmÙ¹��Ù*ß¶Ô��há¡�ä��ã���¡�há¡è��æß5â�Õ�Ù"×��á¡�h��Ù�ß¶Ô3Õhß5��Ù��øßí�=Õãê=êæò¢è
ß¶Ô3�A�hê=�hâ�ß¶�,Ü�Ù�ß¶�,Õ{¿���âUß¶Ü��,�=�háýÞ��æÖ��h�¡���A�=ÙNòÐÞ��=�,��âUß¶��Ü�Ù�� $ Ù?Ü&%Øá,��ß*Ü�ÙmßíÔ��©á¡��Þ���á¡Ô3�=�hê=Þ�á®\1á,��Ú�Õ��,Õhß¶�hÞ
×íò¬á,Ô�Ü��îß ê=��Ù��há�Û¤�¡Ü�Ý ßíÔ��8â�Õ[ß¶Ô�ÜRÞ���è ×��ïß ÜãÙ¹ß¶Ô���á¡Õ�Ý �8Ú�Ühß¶�hÙíß¶��Õ�ê ��Ù?ß¶Ô3�8á¡��Ý���ê�Õhßí�=Ü�Ù3áe^'å*Ü���ê�Þ
��Ý7Ú3�¡Ü]Ö��Äß¶Ô��©�=Ù3�øßí�=Õ�ê�Þ3�øÖ����¡�ã��Ù�âh��×íòCÝ7ÕãôR��Ù��5ß¶Ô��5��éF����Ú�Ühß¶�hÙ¶ßí�=ÕãêØê��=Ù3��á�Ú�Õ��¡Õãê=ê���ê�ß¶Üß¶Ô3�©á,���¡Û¤Õãâ����
$ ßÉá,Ü�Ý ��Þ���á1ßíÕ�Ù�â��ÉÛ¤�,Ü�Ý ß¶Ô��Aâ�ÕhßíÔ�ÜRÞ���èFß¶Ô����héF���=Ú�Ühßí��Ùíß¶��Õ�ê`ê��=Ù3��á�×���âhÜ�Ý ��â�Ü�ÙíÖ���öØè%Û¤Ü��¡âh�=Ù3�Aß¶Ô��
��ê���âUß¶�,Ü�Ùùß¶�¡Õ�¿���â�ßíÜ��¡����á ��Ùíå�Õ��,Þ�á¡�*p*Ühßí��Õ�ê�á¡Ü?ß¶Ô3Õhß8ß¶Ô3����ê���â�ßí�¡ÜRÞ���á Õ��,�)åm��Þ����"��Ùùòñß¶Ô3Õ�Ùëß¶Ô��
��ê���âUß¶�,Ü�Ùë×���Õ�Ý±ß¶Ü7��Ù�á,���¡�å*��ê�ê%Þ���ä�Ù3��Þëä3��ê�Þ�áAÜ]Ö����Wß¶Ô���åmÔ�Ü�ê��N×Ø�hÕ�Ý�Ö�Ü�ê=�3Ý7�h�
� òñÕ�Þ{¿���áîß¶��Ù��¦�hê=�hâ�ß¶�,ÜbÞ3�"ÚØÜhßí��Ùíß¶��Õ�ê�á���Ùùá¡��âÔuÕ)å*Õ]òÐßíÔ�ÕhßAß¶Ô��8�hê=�hâ�ßí�¡Ü�Ùà×���Õ�Ý áîß¶Õ��îß¶á�Ô��æß¡ßí�=Ù3�
ß¶Ô3�©�hê=�hâ�ßí�¡ÜRÞ���á,è�ÕNÚ��¡�hÞ���â�ß¶��Ü�Ù¹Õ�×ØÜã�ïßWß¶Ô��5Ü]Ö��h�¡Õ�ê�ê�á1ßíÕ�×���ê=�æßeòCÜ�ÛRßíÔ��5×Ø�hÕ�Ý á,Ô�Õ�Ú��©Õã��Õ���Ù�á1ßÄÖbÕ��¡��Õhõ
ß¶��Ü�Ù�á'Õ�Ù�Þ¹Ý7��á¡ÕãÞ{¿���á1ßíÝ ��ÙíßNâ�ÕãÙ¦×Ø�©Ý Õ�Þ��h�N`mÙ3�AÝ Ühßí�øÖbÕhßí�=Ü�ÙNå�Õãáºß¶Ü)��á¡�Äß¶Ô��AÜ�Ù�á,��ßÉÜãÛ�ê���Õ�ôYÕ����
â��3�¡�¡�hÙíß8��Ú�Ü�ÙÐÔ��øß,ß¶��Ù��7â����îß¶Õ���Ùë�hê=�hâ�ßí�¡ÜRÞ���áÄß¶Ü�Ö��h�¡��Û òCßíÔ��má¡��Ý���ê�Õhß¶��Ü�Ù�á,�®´`öØÚØ�h�¡��Ý7�hÙíß¶Õ�ê�êøò�è�ßíÔ��=á
Ú��,ÜÖ���Þ ß¶Ü7×Ø�NÙ�Ühß)á,��â�âh��á¡á,Û¤��ê�è Ú��,Ü�×�Õ�×3êøòyÝ Ü��,�mÞ3���5ßíÜ Ühß¶Ô��h�5Û¤Õ�â�ßíÜ��¡á5��Ü]Ö��h�¡Ù���Ù��Nß¶Ô��Nê���Õ�ôYÕ����
â��3�¡�¡�hÙíß�Õ�Ù�ÞðÝ Õ�á¡ôF��Ù��?ß¶Ô��7Þ��há¡���¡��ÞP�I%Ø�hâ�ß \1á¡�h�?á,��â�ßí�=ÜãÙ Y������=�k^ßíÔ�Õ�Ù¬Þ3���NßíÜëÞ��hä�â�����Ù3â�����á"��Ù
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�;�=���3�¡�°Y��(Yã�tsKR�uAó9Rwv7³�¤¯"Æ`½§®¢�§��ª�£�¥¶�ßï¶�¤£�¥¹�µ �¨m¨¶½§¨�¶�µ²hª�£ð�§²�®Ax�¨�¶�1ª�²Ê��¨¡³5�W���µ Ð®É³�¤¯*¼;½§¨É�ª¢½¤½§¨�¶�¸ª�²
¥R¨ª�¯C¨¶�§²Ê»�Â�yý£u�§ �¨É�¸ª�¼ð®*³��·¢¨Tï¶��¨¡�¬�¤³�³ �ª��W£�Í�ª�£u�§ �¨É«ª¢�¸�1ª�¯ ®"�1ª�¼âï¶��¨¡�¬�W���§ C�µ �¨*¨¶½§¨�¶�µ²hª¶·¢¨¡³
ª�£&�µ �¨à�1ª�¼ ª�°Ð�§ �¨à«¨®�¯ ²h¨¡¯CªLïR¨·¢Â9ó¡£±«ª¢�§ Ð¼;½§ª¢�§³Í¦�§ �¨à�®¢�§ �ª¶·¢¨¹�¤³y�¸ªP�§ �¨ù½§¨1°��1ÂEó¡£±ª�²h·¢¨¡²
�1ªù²h¨·�Æ`�¨u�®¢½§�¡Æ�½§®¢�µ��ª�£w�§�¤¯C¨àË4s�RzuAó9R{v�Æb³/¨¡³ð�§�¤¯C¨?³/�¸¨1¼�³ð�1ª��µ²h®¢�¡Å÷�µ �¨à�§²h®Ax�¨�¶�¸ª�²Ê��¨¡³ÏÌ/Í¾�§ �¨
¼�ª¢�1¨¡£º�§��®¢½ ³C�©¨¡²h¨?³/�®¢½§¨·�«¡»�®¹°�®¢�¶�1ª�²¬ª�°ùÇ+X+X+Xë�W���§ �²�¨¡³Ï¼�¨�¶�)�¸ª��§ �¨=Z+XP¨RÁ{| ³/�¸®�£º·¢®�²h·^|ý®�£º·
³ ¢� °��1¨·¦�1ª¾«¨8®¢½¤½/¼�ª�³���µ�ßïR¨¶Â
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���������,�«Yã� Ó �zsKR�uAó9Rev�³�¤¯"Æ�½§®¢�µ��ª�£à¥¶�ßï¶�¤£�¥��µ �¨�~��¡Æb� ¼�ª¢�1¨¡£º�§��®¢½%½ �¤£º¨¡³É�W���µ y®�³�¤¯*¼;½§¨"�ª¢½¤½§¨�¶�1ª�²
¥R¨ª�¯C¨¶�§²[»3Â�yý£Ò�§ �¨7�¸ª�¼�Í�®�ïR¨¡²ï�§���®¢½ �¡Æ���µ ¢²hª�ÆR¥¶ ¬�§ �¨7�¨¡£º�µ²h¨7ª�° �§ �¨¹¨¶½§¨�¶�§²hª�£	�1®�²U¥R¨¶� �W���§ ¬�§ �¨
�®¢�§ �ª¶·¢¨É�¸ª"�§ �¨N½§¨1°����¤³¥¶�ßïR¨¡£�Í�ª�£y�§ �¨m«ª¢�1�1ª�¯"Íý®* �ª�²Ê�[�/ª�£º�1®¢½��¡Æ`� �µ ¢²hª�ÆR¥¶ C�µ �¨N�¨¡£º�§²h¨ý�¤³³ �ª��W£ºÂ
À�¨¡²�¨¡Í)�§ �¨¦�®¢�§ �ª¶·¢¨m�W���§ È�µ �¨)³��·¢¨m³ ¢��¨¶½§·�³�ËÏ³/¨1¼�®�²h®¢�¸¨·Ð«¡»¬®7³¯C®¢½¤½�¥R®�¼¢Ìð�®�£ «¨m³/¨¨¡£�ª�£ �§ �¨
«ª¢�1�¸ª�¯CÂ)�Éª¢�µ Ð®�²h¨)ª�£ñ�§ �¨5³/®�¯C¨ ¼�ª¢�1¨¡£º�µ��®¢½�®�£º·¹�§ �¨m¨�ñ*¨�¶�;ª�°É�µ �¨Nï¶�¤²ï�µÆ�®¢½��®¢�§ �ª¶·¢¨N�®�£¬�¶½§¨®�²ï½ »
«¨*³/¨¨¡£�ë��§ �¨8¨��¡ÆR� ¼�ª¢�¸¨¡£º�§��®¢½%½ �¤£º¨¡³ «¡Æ�½ ¥R¨"®¢«ªLïR¨8�µ �¨*³ÆR² °�®¢�¨8ª�°��§ �¨8�®¢�µ �ª¶·¢¨¶Â
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ßíÔ��Ná¡��Ý���ê�Õhßí�=Ü�Ù3á¡�
`NÛ�ß¶Ô3��á¡�¾á,���¡����á Ü�Û©á¡��Ý��3ê=Õhßí�=ÜãÙ�á¡èWß¶Ô���ÜãÙ����=Ù�ä��ã���¡�VY��_oàÙ���â��hêøò ��ê�ê=��áîß¶�,Õhß¶�háÉßíÔ����¡Üãê=��Ü�Û�ßíÔ��
�UöFß¶�¡Õãâ�ß¶��Ü�Ùù�hê=�hâ�ßí�¡ÜRÞ����móÔ���á*��á�å*Ü��1ßíÔù��Ý Ú�Ô�Õãá¡��á¡��Ù���Õ�áWß¶Ô���á*á,Ô�Ü]åmá'ß¶Ô��)����Ù3���¡ÕãêºÚ3�¡��Ù�â���Ú�ê��8Ü�Û
×3Õ�ê=ÕãÙ�â���Ù���á¡Ú3Õ�â��"âÔ�Õã�¡���"�,��Ú���ê�á¡��Ü�ÙuÕ�Ù�ÞàÜ]Ö����¡Û¤ÜRâ��3á¡á¡��Ù������w�øßíÔ?ß¶Ô���áÉ��ê���âUß¶�,ÜbÞ��hè�ß¶Ô���Õ�Ý Ü���Ùíß

�;�=���3�¡�NY��_o��tsKRzuAó�R�v"���¤¯"Æ`½§®¢�§��ª�£¦³ �ª��W�¤£�¥8�µ �¨É¨�ñ*¨�¶�ºª�°TïR®�²Ê»ï�¤£�¥ �§ �¨t~/òR�µ²h®¢�¶�§��ª�£o~A½§¨�¶�µ²hª¶·¢¨
¼�ª¢�1¨¡£º�§��®¢½§ÂKyý£	�µ �¨?½§¨1°��µÍN�§ �¨¦¨eòR�§²h®¢�¶�µ�¤£�¥)¼�ª¢�1¨¡£º�§��®¢½��¤³Èî�v¢Î�Â[Z¬Á�UÉª�£º½ »ñ½ ���1�1½§¨¦�¡Æb²Ê²h¨¡£º���¤³�·�²h®��W£
°�²hª�¯ �µ �¨C�®¢�§ �ª¶·¢¨¶Â�yý£ �§ �¨ ²Ê�¤¥¶ ��§Í �µ �¨C¨eòR�§²�®¢�¶�§�¤£�¥"¼�ª¢�¸¨¡£º�§��®¢½`�¤³àîeÎ¢Î�Â¤ÑÒÁ`Í�½§ª¢��ª�°��¡Æb²Ê²h¨¡£º�ý�¤³
·�²h®��W£ù²h¨¡³Æ�½§�µ�¤£�¥"�¤£È®?·��ßïR¨¡²�¥¶�¤£�¥�«¨®�¯CÂ
ÜãÛ�â����,�¡�hÙ¶ß"�=á�âhÜ�Ùíß¶�,Ü�ê=ê���ÞëÕ�Ù�Þùá,��×�á¡�héF����Ùíß¶êæò¢è`ßíÔ��8×�Õ�ê�Õ�Ù�âh��×���ßeå*���hÙyá,Ú�Õ�âh�8âÔ�Õ��,�����,��Ú���ê�á¡��Ü�Ù
ÜãÛ�ß¶Ô��)��ê���â�ßí�¡Ü�Ù3á�Õ�Ù�Þ¹ßíÔ��8Ü]Ö��h�¡Û¤ÜRâ���á,á¡��Ù��¾�=Ù3�øßí�=Õ�ê�ß¶�,Õ{¿���âUß¶Ü��,�=�há¡�C�w�øßíÔ?ß¶ÜRÜ?ê��øß,ß¶ê���â��3�¡�¡�hÙíß¶èØßíÔ��
Ü]Ö����¡Û¤ÜRâ��3á¡á¡��Ù�� ê���Õ�Þ�á ß¶Ü)��ê���â�ßí�¡Ü�Ù3á�á1ßíÕ��1ßí�=Ù���Û¤�¡Ü�Ý Õ�×�Ü]Ö��Äß¶Ô��Aâ���Ùíßí�¡��Ú3ê=Õ�Ù3�ýß¶Ü�âh�¡Ü�á,á ß¶Ô3�=á'Ú�ê=ÕãÙ��
��Ù�ÕuÛ¤ÜbâhÕ�ê�Ú�Ü��=ÙíßCÕ�Ù3ÞÈ��Ý Ú���Ù�����Ù��ðÜãÙàßíÔ���ê�Üå*��� ��Ùíß¶���,Õ�â�ßí�=ÜãÙ÷�hê=�hâ�ß¶�,ÜbÞ3�g\îá¡�h�Ðä��ã���¡��Ü�ÙùßíÔ��
ê���Û ß�^¡�A�w�æß¶Ô"ß¶ÜRÜ"Ý���âÔÐâ����,�¡��Ùíßíè�ßíÔ��N��ê���âUß¶�¡ÜãÙ�áA�,��Ú���ê%�hÕ�âÔëÜhßíÔ������Ý Ý ��Þ���Õhß¶�hêøòðá,ÜNßíÔ�Õhßm��ê���âUõ
ßí�¡Ü�Ù3áá1ß¶Õã�1ß¶��Ù�� Û¤�¡ÜãÝwß¶Ô3�É��Ú�Ú����5Ú�Õ��îßNÜ�Û�ß¶Ô��ÉâhÕhß¶Ô�ÜRÞ��É�UÖ���Ùíßí��Õ�ê�êøòðÔ��æßß¶Ô��É�3Ú�ÚØ�h�5�=Ùíß¶�h�¡Õ�âUß¶��Ü�Ù
�hê=�hâ�ßí�¡ÜRÞ��Ä\1á,���8ä��ã���¡�8ÜãÙ?ß¶Ô��8�,�=�ãÔ¶ß�^¡�8óÔ3�8�¡Õ�Ù3���8Ü�ÛWÚ�Ü�á¡á,�=×3ê=�*ÖbÕ�ê�����á*�=Ù?åmÔ���âÔ¦ß¶Ô����=Ùíß¶�h�¡Õ�âUõ
ßí�=ÜãÙñ��ê���âUß¶�,ÜbÞ��¹�=ámÙ�Ühß?Ô��æß¦Ú3�¡Ü]ÖØ�=Þ��há�á,Ü�Ý �?��Þ���ÕÐÜ�Û ß¶Ô3�¹áîß¶Õ�×���ê��øßeò÷Ü�Û ßíÔ��7á¡��ß,ß¶��Ù���á,è�Õ�êæß¶Ô�Ü��3��Ô
ßíÔ��N×Ø�hÕ�Ý Ú��,Ü�ä�ê��ÉÜ�Ûºâ�Ü����,á¡�mâÔ�Õ�Ù��ã��á�ß¶�,��Ý ��Ù�Þ3Ü���á¡êæòðÛ¤Ü��Þ��_%Ø�h�¡�hÙ¶ß)á,��ß¡ßí�=Ù3��á¡�©óÔ��Nâ�Õ�ê�â��3ê=Õhßí��Þ
�,Õ�Ù�����å*Õ�á¡� a&axuµ�xä ß¶Ü Y&axu Ó ä åm�øßíÔ �mLä ×Ø�h�=Ù3�ÉßíÔ��NÜ�Úïßí�=Ý Õ�ê%á,��ß¡ßí�=Ù3���
óÔ3�*�L%���âUßNÜ�ÛbßíÔ��*�hÕ��1ßíÔ?Ý Õ���Ù3��ß¶��â*ä3��ê�Þ�â�Õ�Ù¹×Ø�Aá¡����Ù���ä�â�Õ�ÙíßNÕ[ß�ê�Ü]åw��ê���â�ßí�¡Ü�Ù?��Ù��h�¡������á�\îä������,�
Yã�(�&^,� ¬É��Ú���Ù�Þ���Ù��ðÜ�ÙußíÔ��¾Ü��¡����ÙíßíÕhß¶��Ü�ÙÈÜ�Û�ßíÔ��¾��ê���â�ßí�¡Ü�Ù÷×Ø�hÕ�Ý è�ßíÔ��¾�L%���â�ßë��á7Ý Ü��,�ÐÜã�"ê=�há¡á
Þ3�¡Õ�Ý Õhßí�=âh���w�æß¶ÔCßíÔ�� Ô�Ü��,�()hÜ�Ùíß¶Õ�êÄä��hê=Þðâ�Ü�Ý Ú�Ü�Ù���Ùíß?×Ø�h�=Ù3�ë��Ùð�hê=�hâ�ß¶�,Ü�Ùñ×���ÕãÝ Þ��=�,��âUß¶��Ü�ÙCßíÔ��
�hê=�hâ�ßí�¡Ü�Ù"×���Õ�Ý±��á�Õ�âUß¶��Õ�ê�êæò?âhÜ�Ù�ä�Ù3��Þ Û¤Õ]Ö�Ü����,Õ�×�êæò¢� �w�øßíÔ*ß¶Ô��'Ô�Ü��¡�_)�ÜãÙ¶ßíÕ�ê3ä3��ê�Þ8â�Ü�Ý Ú�Ü�Ù��hÙ¶ßÕ�Ù�Þ
ßíÔ��5��ê���âUß¶�¡ÜãÙ?×���Õ�Ý Þ3�=�,��â�ßí�=ÜãÙ¹Ú����,ÚØ�hÙ�Þ���â���ê�Õ��%ß¶Üm��Õ�âÔ7Ühß¶Ô3���¡è�ßíÔ��5Þ���ç��hâ�ßí�=Ü�Ù?�=áÄÝ ÕhöØ�=Ý Õ�ê���`NÙ
ßíÔ���ßí��áîß¶×���Ù�âÔ���ÙP*�h�=Þ3��ê�×Ø�h�¡��èFß¶Ô��A��ê���â�ßí�¡Ü�Ù?Þ��=�,��âUß¶��Ü�Ù�å�ÕãáýÙ�Ü��îß¶Ôïõ]á¡Ü��/ß¶Ô�è�á¡ÜAßíÔ��*��Ù�ç��3��Ù�âh��Ü�Û
ßíÔ��N��Õ��îß¶ÔCÝ Õ���Ù��Uß¶��âmä3��ê�ÞÐ��áAÝ ��Ù���Ý7��á¡�hÞ��
óÔ3�)�hÕ��1ßíÔCÝ Õ��ãÙ���ßí�=âmä���ê�ÞC�=á5���æÖ��hÙë×íò9Uæ�&YIZ

�� Çw�®÷�\îâ�Ü�á¨Ü Õ aÄá,�=ÙCÜN^ è
åmÔ3���¡�°ÜÒ��á`ß¶Ô��©Ý Õ���Ù��Uß¶��â5ê=Õhßí�øßí��Þ��5è^�®÷/Ç �xuìm m�j�y��Wó��óÔ��Aä3�¡á1ßAâhÜ�Ý ÚØÜ�Ù3��Ùíß�ÜãÛFßíÔ��=á`Ö���â�ßíÜ��
�ã�øÖ���ámßíÔ��¾Ô�Ü��,�()hÜ�Ùíß¶Õ�ê5â�ÜãÝ7Ú�Ü�Ù��hÙíßùÚ�Ü���Ù¶ßí�=Ù3�¾ßíÜðÝ Õ���Ù3��ß¶��âCÙ�Ü��1ßíÔ�è�ßíÔ��¾á¡�hâ�Ü�Ù�Þyß¶Ô��8Ö��h�1ßí�=âhÕ�ê
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â�ÜãÝ7Ú�Ü�Ù��hÙíß¶�?óÔ3�7Ý Õ��ãÙ���ßí�=â"ê�Õhß¶�æß¶�3Þ��"Û¤Ü��®PA����Þ���ê�×Ø�h�¡�C�=álYã��r,è�Û¤Ü���ß¶Ô��S�Ò���_)�Ý Õ�Ù�ÙH�eÙ�áîß¶�æß¶�ïßí�
��Ù~O©��Ô�Ü]Ö�Ühß)�mLuµ��r,�N`NÙ ßíÔ��É×�Õ�á,�=á©Ü�Û�ß¶Ô��Ná,�=Ý)��ê=Õ[ß¶��Ü�Ù�á©Û¤Ü��;åmÔ���âÔÐ��ÙÐä3�����¡��Y��_� ��öØÕ�Ý Ú�ê���á©Õ��¡�
���æÖ��hÙ�èÄÕ�â�Ü�Ý Ú���Ù�á,Õhß¶��Ü�ÙyÜ�Û`ß¶Ô��"�hÕ��1ßíÔàÝ7Õã��Ù���ßí�=â"ä3��ê�Þðá,����Ý á�ß¶Ü�×��"Õ�ÞïÖØ��á¡Õ�×3ê=�h������"á,��âUß¶��Ü�Ù
Y������ Ó ê�Õhßí���5�=Ù8ßíÔ��NâÔ�Õ�Úïßí���¡�

���������,�ûY��(�ã�s�RzuAó�R*vÉ���¤¯"Æ`½§®¢�§��ª�£8³ �ª��W�¤£�¥N�§ �¨5¨�ñ*¨�¶�Øª�°ý�§ �¨¨®�²ï�µ É¯C®�¥¶£º¨¶�§���íý¨¶½§·Éª�£C®CZÉ¨RÁ
Ë�1ª�¼¢Ì�®�£º· ®WZ+X ¨RÁ÷¨¶½§¨�¶�§²�ª�£ð«¨®�¯ Ë«ª¢�1�¸ª�¯*Ì3Â�yý£ñ�§ �¨m½§¨1°��;�§ �¨)ª�²Ê��¨¡£º�1®¢�µ��ª�£ðª�°��µ �¨� �ª�²Ê�[�/ª�£º�1®¢½
íý¨¶½§·¾�ª�¯*¼�ª�£º¨¡£º�º�¤³m�¤£ð»à·��¤²�¨�¶�§��ª�£�Í*ª�£	�§ �¨N²Ê�¤¥¶ �� �¤£��?·��¤²�¨�¶�§��ª�£ºÂ7u;ª�²��§ �¨N³�¤¯"Æ�½§®¢�µ��ª�£�³ÍA�§ �¨
¯C®�¥¶£º¨¶�§���8½§®¢�µ���§Æ�·¢¨"ª�°z�*¨¡ �ªLïRª¢�§ÍAó9QÈ �®�³"«¨¨¡£ùÆb³/¨·¢Â

57698�6�_ ��H�FAF9>Aab>AH)@�G#@CG#<?�)��M@C�jG#��ELG#BDNfG#�j<?G#abH�F9dCNO>AH)@
óÔ��7�¡�há¡��Þ���Õ�êÄä��hê=Þð�=Ù¾ß¶Ô�� ��Ù¶ßí���,Õ�â�ßí�=Ü�Ùð�¡�h���=ÜãÙðÞ��3�NßíÜ ßíÔ��¹á,Ú�Õ�âh�¹âÔ�Õã�¡���7Ü�Û%ß¶Ô��7×Ø�hÕ�Ý(Õ�Ù3Þ
ß¶Ô3����Ù�ç����hÙ�â��8ÜãÛ�Ù�������ÔF×�Ü����¡��Ù��¦�hê=�hâ�ßí�¡ÜRÞ���áAâ�Õ�Ùù×���á,�=Ý)��ê�Õhß¶�hÞ��¯�eÙÐä������,�ÈY��_WmßíÔ���Þ3�(%����,��Ù�âh�
×���ßeå*����Ù8ßíÔ��Äßí�¡���A��ê���âUß¶�¡ÜãÙ���Ù��h�¡�hòÐÕ�Ù�Þmß¶Ô��©ÚØÜ[ß¶��Ùíßí�=Õ�ê�Õ�Ú�Ú3ê=����Þ�Õhß�ß¶Ô3�AâhÕhß¶Ô�ÜRÞ��A�=á'á¡Ô�Ü]åmÙ�Û¤Ü��
Õ Ó jÐ���(×Ø�hÕ�Ý �ðóÔ���á8�I%Ø�hâ�ß¾��á�Þ��hÚØ�hÙ�Þ��hÙ¶ßCÜãÙÐß¶Ô��¹��ê���âUß¶�¡ÜRÞ��¦á,��ß,ß¶��Ù���á¡èÝ Ü�áîß�Ù�Ü[ß¶Õ�×�êæòuß¶Ô��
��ê���âUß¶�,ÜbÞ��háAâhê=Üãá¡��ß¶ÜÉß¶Ô��É��Ùíß¶�h�¡Õ�âUß¶��Ü�Ùë�,������Ü�Ù�è3ßíÔ��ÉÕ�â�âh��ê����,Õhß¶��Ü�ÙëÕãÙ�Þ8ß¶Ô��Ná¡Ô3�=�hê=Þ���Ù��¹��ê���â�ßí�¡ÜRÞ����
óÔ��7Ý Õ���Ù��æß¶��Þ3�?â�ÕãÙð×��¹Õãá)Ô�����ÔyÕ�á«j��(W Ó ���"èÄ�¡�há¡��êæß¶��Ù��ë��Ùñ�hê=�hâ�ßí�¡Ü�Ù�á5åm�øßíÔCßí�¡��� ��Ù3���¡�[òÒÜãÛ
Y����³m Ó ��� ÕhßmÕ âhÕhß¶Ô�ÜRÞ��Ná¡�Uß¡ßí�=Ù��7Ü�Û�õ Ó j®�8�

]�
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Potential in Interaction Region wrt. 50 eV [
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�;�=���3�¡�®Y��_W���ÃAª¢�1¨¡£º�µ��®¢½ ³*�¤£P�§ �¨©�¤£º�1¨¡²�®¢�¶�§��ª�£ë²h¨Ï¥¶��ª�£ºÂ�ð� �¨)·���ñ*¨¡²h¨¡£º�¨5�¤³A³ �ª��W£P�1ª?�§ �¨8®�¼¢¼;½ ��¨·
Z+XCïRª¢½§�µ³/Â¹ð� �¨¡³/¨TïR®¢½ Æ�¨¡³ý³/�®¢½§¨Ä�W���µ ¦¨¶½§¨�¶�µ²hª�£u¨¡£º¨¡²U¥¶»3Â¹ð� �¨Ä³/¨¶�¸�§�¤£�¥¶³ý¯C®�²ÊÅR¨·©�W���§ ¾�¡�¤²h�¶½§¨¡³ý²h¨1°�¨¡²
�1ª©¼�ª¢�1¨¡£º�µ��®¢½ ³ÉÆR³/¨·)�¤£È¨eò¡¼�¨¡²Ê�¤¯C¨¡£º�µ³/Â

óÔ3�?���,�¡Ü��NâhÜ�Ùíß¶�¡��×��ïßí�=ÜãÙ�á�Ü�Ù¾ß¶Ô��7â�Üãê=ê��=á,�=ÜãÙ¬��Ù��h�¡�hò÷��Ùíß¶�¡ÜRÞ���âh��Þð�=Ùðá¡��âUß¶��Ü�Ù a��_YëâhÕ�ÙyÕ�ê=á,Üë×��
Õãá¡á¡�há¡á,��ÞÐåm�æß¶Ôðá¡��Ý���ê�Õhß¶��Ü�Ù�á,�ÐóÔ3�¹�h�¡�¡Üã�mÜãÙ�ßíÔ�� ��ê���âUß¶�¡ÜãÙñ��Ù3���¡�[ò¢è��Y� Ì è'��áNÚ��¡��Ý Õ��¡��êøòP���øÖ���Ù×íò ß¶Ô3�AâhÕhß¶Ô�ÜRÞ��Äß¶��Ý Ú����,Õhß¶���,��è��{|mèØâhÜ��¡�,��á,ÚØÜ�Ù3Þ��=Ù3�Aß¶ÜmÕ�×�Ü��ïßSj��±m5���8� $ Ù�ÜhßíÔ����'â�Ü�Ùíß¶�,�=×3�ïß¶��Ü�Ù
��á?Û¤�,Ü�Ý ß¶Ô3�ë��Ù�Ô�Ü�Ý Ü����hÙ����æßeò Ü�Û'ß¶Ô3�ÐÚ�Ühß¶�hÙíß¶��Õ�êA��ÙyßíÔ��ë��Ùíß¶�h�¡Õ�âUß¶��Ü�ÙðÖ�Üãê=��Ý �h��óÔ���á¦âhÕ�ÙÒ×��
�há1ßí�=Ý Õhßí��ÞÒÛ¤�,Ü�Ý á¡��Ý���ê�Õhß¶��Ü�Ù�á7Õ�Ù�Þ�á,â�Õ�ê���áÉåm�øßíÔ���ê���â�ßí�¡Ü�ÙÈ��Ù3���¡�[ò¢��� ßÐ�=á"Þ3��Ú���Ù�Þ��hÙíßùÜ�ÙùßíÔ��
�UöØÕ�â�ßýÚØÜ[ß¶��Ùíßí�=Õ�ê¢á,��ß,ß¶��Ù���á¡èb��á,ÚØ�hâ���Õ�ê=êæò¹Ü�Û/ßíÔ��ÄÕ�â�âh��ê����,Õhß¶��Ü�Ù�ÕãÙ�Þ)á,Ô�����ê�Þ��=Ù3����ê���âUß¶�¡ÜRÞ��há¡���eÙmä������,�
Yã�=�)ßíÔ���á��=Ù3Ô�Ü�Ý Ü����hÙ����æßeòP��á*âÔ�Õã�¡Õ�âUß¶���,�=á,��Þu×íòÐßíÔ��8áîß¶Õ�Ù�Þ3Õ��¡ÞàÞ��UÖØ�=Õhßí�=ÜãÙàÛ¤Ü��ÄßíÔ��8Ú�Ühß¶�hÙíß¶��Õ�ê ��Ù
ßíÔ��8��Ùíß¶���,Õ�â�ßí�=ÜãÙà�¡���ã�=Ü�Ù3� $ Ùà�3Ù¶å*������Ôíß¶�hÞ¾ÖbÕ�ê����5å�Õ�á*Ü�×ïß¶Õã�=Ù��hÞàÛ¤Ü��*Õ?�¦Ý Ý ��Ü�Ùà×���Õ�Ý �)��Üã�
ßíÔ��NÚ�ê�Ühß¶á5��ÙÐä��ã���¡��Y��³mIj�ß¶Ô��N�h�¡�¡Üã���Y� Ì ��á©âhÜ�Ý Ú��ïßí��ÞëÛ¤�,Ü�Ý

�Y� Ì c Ç \�jxuìmh����^ c w]\�a&u_a mIj y f � Ì ^ c Õ
�3á¡��Ù��5ßíÔ��;ÖbÕ�ê����Û¤Ü���ÕNá¡Ô3�=�hê=Þ���Ù��mÚØÜ[ß¶��Ùíßí�=Õ�ê3Ü�Û5mIj��wÕ�Ù�Þ"Õ�âhâ���ê����,Õhß¶��Ü�Ù7ÚØÜ[ß¶��Ùíßí�=Õ�ê3Ü�ÛAm Ó �wÛ¤�¡Ü�Ý
ä3�����¡�«Y������©óÔ��)�h�¡�,Ü��5Ü�Ù7ßíÔ��N�=Ü�ÙÐ��Ù��h�¡�hò�è#�Y�����=á©��Ü]Ö��h�¡Ù��hÞù×íò�ß¶Ô��má¡Ü��3�¡â��mâ�ÜãÙ�Þ��æß¶��Ü�Ù�á©Õ�Ù�Þ
ßíÔ��NÕ�â�âh��ÚïßíÕ�Ù�âh�)Ü�Û�ß¶Ô3�m×���ÕãÝ7ê���Ù��)ÕãÙ�ÞÐ��á5��áîß¶��Ý7Õ[ß¶��Þ ß¶Ü ×��mÕã×ØÜ��/ß«Y7���"�
óÔ3�©�h�¡�,Ü��WÜ�Ù�ß¶Ô��ÕãÙ���ê��Ü�Û���ê���â�ßí�¡Ü�Ù3á åm�æß¶Ô �¡�há¡Ú���âUß'ßíÜýß¶Ô����Ü�Ù ×Ø�hÕ�Ý Þ����¡�hâ�ßí�=Ü�Ù ��á`ß¶Õ�ôï��Ù7Û¤�¡Ü�Ý
ú $ �A� $ Y)á,�=Ý)��ê�Õhß¶��Ü�Ù�á�Õ�Ù�Þ¹��á1ßí�=Ý Õhßí��ÞNß¶Üm×Ø�©Õ�×�Ü��ïß°a r �1`mÙ3êøòCÕ�Ù7Õ�Ù��ãê=�©Õ���Õ���Ù�áîß�ßíÔ��5Ù�Ü��,Ý7Õãê
Ú3ê=Õ�Ù3�mÜãÛ�ßíÔ��N�=Ü�ÙC×���Õ�Ý Þ3�=�,��â�ßí�=ÜãÙÐÝ Õhß,ß¶���,á¡�
�eÙCä����3�¡��Y��³mIj�èbßíÔ��N���¡�,Ü��â�ÜãÙ¶ßí�¡��×��ïßí�=Ü�Ù3áAÕ��,�Éá¡Ô�Ü]åmÙÐ�=Ù�Þ3�øÖØ��Þ���Õ�ê�êøòðÕ�Ù3ÞCâhÜ�Ý�×3�=Ù��hÞùÕ�áÕ Û¤��Ù�âUõ
ßí�=ÜãÙÐÜ�Û ��Ü�ÙCÝ7Õãá¡á¡�5óÔ��mâ�ÜãÙ¶ßí�¡��×��ïßí�=Ü�ÙCÜ�Û�ß¶Ô��N��Ü�Ù¾×Ø�hÕ�Ý �hÙ����,�hòy�=á5Ù��h��ê��=����×�ê���è%Þ�ÜãÝ7��Ù�Õhßí�=Ù3�¹��á
ßíÔ����h�¡�,Ü��AâhÕ���á,��Þà×íò¾ß¶Ô��)��ê���â�ßí�¡Ü�Ùë×Ø�hÕ�Ý ��Ù��h�¡�hòðÕ�Ù�Þ7ß¶Ô��m��ê���âUß¶�¡ÜãÙà�=Ý Ú�Õ�âUß"Õ�Ù3��ê=�h����Ühß¶ÔÐÜ�Û
ßíÔ���á,�����,�¡Ü��'â�Ü�Ùíßí�¡��×��ïß¶��Ü�Ù�áýÞ���Ú���Ù�Þ�ÜãÙ)ß¶Ô��*��ê���â�ßí�¡Ü�Ù?×Ø�hÕ�Ý �hÙ����,�hò¢�óÔ3��Þ���Ú���Ù3Þ���Ù�âh�ÉÜ�Ù)ßíÔ��
�hê=�hâ�ßí�¡ÜRÞ��Éá¡�Uß¡ß¶��Ù���áâhÕ�Ù¾×Ø�*�=Ý Ý ��Þ���Õhßí��êæòuá¡�h��Ù¾Û¤Ü��ºßíÔ��Éâ�Õãá¡�ÉÜ�ÛD���\ Ë ^¡èbßíÔ����h�¡�¡Üã���=Ù¾�hê=�hâ�ß¶�,Ü�Ù
×���ÕãÝ ��Ù��h�¡�hò�è�Û¤�¡Ü�Ý�ä������,�°Yã�=���3� ßAÞ���Ú���Ù�Þ3á'Ý Õ���Ù�êæò¾Ü�Ù�ß¶Ô��5á,��ß¡ßí�=Ù3��áÄÜ�ÛFßíÔ��5Õ�â�âh��ê����,Õhß¶��Ü�Ù7Õ�Ù�Þ
ßíÔ���á,Ô��=�hê=Þ3�=Ù�� �hê=�hâ�ß¶�,ÜbÞ3���5��Ü��ºßíÔ���â�Õãá¡�ÉÜ�ÛD���\ �{^ ßíÔ���Þ��hÚØ�hÙ�Þ��hÙ�â��Ná1ßí��Ý áÛ¤�¡ÜãÝ±ßíÔ���â�Üã�¡�¡�hê=Õ[õ
ßí�=ÜãÙà×Ø�Ußeå��h��Ù¦ß¶Ô���Õ�â�âh��ê����¡Õ[ß¶��Ü�Ùu��ê���â�ßí�¡ÜRÞ��8Ú�Ühß¶�hÙíß¶��Õ�ê;Õ�Ù3Þ?ß¶Ô��8��Ý Ú�Õ�âUß Õ�Ù���ê��L�/� $ á�Õãê=�,��Õ�Þïò

]b»
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Standard Deviation of Potential in Interaction Region [mV]
�Shielding Electrode [
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���������,�àY������¹�º�¸®�£º·¢®�²h·u·¢¨eï¶��®¢�µ��ª�£ ª�°?�§ �¨A¼�ª¢�¸¨¡£º�§��®¢½`�¤£ �µ �¨8�¤£º�1¨¡²h®¢�¶�µ��ª�£�²h¨Ï¥¶��ª�£ë°�ª�²ù®�Z+Xà¨RÁ
«¨®�¯CÂ�ð� �¨¡³/¨�ïR®¢½ Æ�¨¡³)³/�®¢½§¨É�W���§ P¨¶½§¨�¶�§²�ª�£Ò¨¡£º¨¡²U¥¶»�Âqð� �¨N³/¨¶�1�§�¤£�¥¶³)¯C®�²ÊÅR¨·"�W���µ ¬�¡�¤²��¶½§¨¡³m²h¨1°�¨¡²
�1ª©¼�ª¢�¸¨¡£º�§��®¢½ ³�ÆR³/¨·��¤£È¨eò¡¼�¨¡²[�¤¯C¨¡£º�§³/Â

á¡Ô3ÜåmÙ¾��Ù¦ä����3�¡�®Y�� Ó èFß¶Ô��AÕ�â�âh��ê����¡Õ[ß¶��Ü�Ù¾��ê���â�ßí�¡ÜRÞ���Ú��,Ü]Ö���Þ��háÕ8Þ���á1ß¶Üã�1ß¶��Ü�Ù�Ü�Û3ßíÔ����hê=�hâ�ß¶�,�=âÉä3��ê�Þ
ß¶Ô3ÕhßÐÔ���ê�Ú�á?âhÜ���Ùíß¶�h�¡Õ�âUß¶��Ù��ÐßíÔ��Ð�,��Ú��3ê=á,�=Ü�ÙÒÜ�Û�ßíÔ��Ð�hê=�hâ�ßí�¡Ü�Ù	×���ÕãÝ �=ÙÈÔ�Ü��,�()hÜ�Ùíß¶Õ�ê5Þ����¡�hâ�ß¶��Ü�Ù��
¬É����ß¶Ü�ßíÔ��Aê���Ý7�æß¶�hÞ¹Õ]ÖbÕ���ê=Õã×��=ê��æßeòCÜ�ÛRßíÔ��5ú $ �A� $ Ymâ�ÜRÞ���è�Ù�Ümá¡��Ý��3ê=Õhßí�=ÜãÙ�á å*���,�AÚ����,Û¤Ü��¡Ý �hÞmß¶Ü
á1ßí��Þïò�ßíÔ��N�=Ù�ç3����Ù�âh��Ü�ÛºÞ��_%Ø�h�¡�hÙ¶ß8ÚØÜ[ß¶��Ùíßí�=Õ�ê%á,��ß,ß¶��Ù���á©Ü�Ù8ß¶Ô��m�=Ý Ú�Õãâ�ß)Õ�Ù���ê����û�w�æß¶ÔCá1ß¶ÕãÙ�Þ�Õ��,Þ
Ú�Ühß¶�hÙ¶ßí�=Õãê%á¡��ß,ß¶��Ù���á©�¡�h��Õ��¡Þ3�=Ù�� �UöRßí�¡Õ�âUß¶��Ü�ÙëÕãÙ�ÞÐá,Ô�����ê�Þ�áA�ãÜÖ����,Ù��=Ù3�mß¶Ô3�m�hê=�hâ�ßí�¡Ü�ÙCÞ���Ù3á¡�æßeò¢è�ol�
Ù��h��Þëß¶Üë×Ø�¹Õ�Ú�Ú�ê��=�hÞëß¶Ü¹ßíÔ��?Õãâ�â��hê=�h�¡Õhßí�=ÜãÙP��ê���â�ßí�¡ÜRÞ��¦Û¤Ü��)Õ Ó jÐ�����hê=�hâ�ß¶�,Ü�ÙP×���Õ�Ý �g�3��ß¡ßí�=Ù3�
ß¶Ô3�8Õ�â�âh��ê����,Õhß¶��Ü�Ùu��ê���âUß¶�¡ÜRÞ��"Ý Ü��,�8ÚØÜãá¡�æß¶�æÖ��"ê���Õ�Þ�áýßíÜ¦Õ�á1ßí�¡Ü�Ù3������Û¤ÜRâ��3á¡á¡��Ù����I%Ø�hâ�ß\©`åm�æß¶Ôàê���á,á
Ú�Ü�á¡�æß¶�æÖ��AÚØÜhßí��Ùíß¶��Õ�ê�è�ß¶Ô��©�¡�hÚ���ê�á¡��Ü�Ù¦Þ�Ü�Ý ��Ù�Õhßí��á¡�b�wÔ3��Ù?ÕãÚ�Ú�êæò���Ù��)Þ��(%����,��ÙíßÉÚ�Ühßí��Ùíß¶��Õ�ê�á¡�Uß¡ßí�=Ù��ãá
ß¶Ü¹��öFß¶�,Õ�â�ß"Ô��=�ãÔ����Aâ����,�¡��Ùíß�ÖbÕ�ê����há�Õhß©ß¶Ô��8á,Õ�Ý ���hê=�hâ�ß¶�,Ü�Ùà×���Õ�Ý ��Ù3���¡�[ò¢è;Õ?Ô��=�ãÔ����AÚØÜhßí��Ùíß¶��Õ�ê
ÖbÕ�ê����?��á�Ù��h��Þ��hÞ�Õhß)ßíÔ��?Õãâ�â��hê=�h�¡Õhßí�=ÜãÙP��ê���â�ßí�¡ÜRÞ����#�eÙ¬ä��,á1ß¾Ü��,Þ����,èºßíÔ��¦�¡�hÚ���ê�á¡��Ü�ÙPá¡Ô3Ü���ê�Þ¬×Ø�
Ú��,Ü�ÚØÜã�1ß¶��Ü�Ù�Õãê¶ßíÜÄßíÔ��ý�hê=�hâ�ßí�¡Ü�Ù8Þ3��Ù�á,�øßeò�� $ ß�ÕA���øÖ���Ù"�hÙ����,�hò¢èïßíÔ���á Ý ��ÕãÙ�áØß¶Ô3Õhß ßíÔ���Õ�â�âh��ê����¡Õ[ß¶��Ü�Ù
Ú�Ühß¶�hÙ¶ßí�=Õãê%á¡Ô�Ü��3ê=ÞCá¡âhÕ�ê=�åm�æß¶Ô"ß¶Ô��Nâ��3�¡�¡�hÙíß8Þ��,Õ]åmÙ��

57698�6�5 i G#BrhCM@C>9BDMF�>AcªECFAG#cªG#@�NfMNO>AH)@
óÔ��ÐÝ7�hâÔ�Õ�Ù���â�Õãê*Ú�Õ��îß¶á7Ü�Û'ßíÔ��Ð�hê=�hâ�ßí�¡Ü�ÙðßíÕ��¡�ã��ß7å��h�¡�ëÝ Õ�ÙF��Û¤Õãâ�ß¶�3�¡��Þ���ÙyßíÔ��"å�Ü��,ôFá¡Ô�Ü�Ú�ÜãÛ
ß¶Ô3�)úùÕ[öRõ]üÄê=Õ�Ù3âô¶õ��eÙ�á1ßí�øßí�ïß¶��Û¤Ü��5ÙR�3â�ê���Õ��©Ú�ÔíòØá¡��â�á���Ù�PA����Þ���ê�×Ø�h�¡���*��Üã�WßíÔ��Ná¡��á,ÚØ�hÙ�á¡��Ü�ÙàÜ�Û�ß¶Ô��
��ê���âUß¶�,ÜbÞ��há¡èNâ��h�¡Õ�Ý ��âë�,ÜbÞ�á7Õ��,�ë��á,��ÞðåmÔ���âÔ�Õ��,�ÐÔ��hê=ÞÒ�=Ù	ÕðÛ¤�¡Õ�Ý �CÝ Õ�Þ��ëÜãÛ'ß¶�æß¶Õ�Ù3�=��Ý \îá¡�h�
ä����3�¡��Y��³m&mI^¡�ýóÔ��)�hê=�hâ�ßí�¡ÜRÞ���á5Õ��,�m�hê=�hâ�ßí�¡ÜR���¡ÜRÞ��hÞÐÛ¤�,Ü�Ýwßí�øßíÕ�Ù�����Ý �°�3ÚØ�hâ���Õ�ê%â�Õ��,�ÉÙ����hÞ�áWß¶Ü ×Ø�
ß¶Õãôã��Ù ß¶Ü7âÔ�ÜRÜ�á¡�mÝ Õhß¶�h�¡��Õ�ê=áWß¶Ô3Õhß)â�Õ�ÙÐ×Ø�N��á,��ÞùÙ��hÕ��5ÕNå*Ü��,ôR��Ù��¹Þ��=á,ÚØ�hÙ�á¡�h�*âhÕhß¶Ô�ÜRÞ��åm�øßíÔ�Ü��ïß
Þ��h���¡Õ�Þ3�=Ù��ß¶Ô3�����'�hÝ7��á¡á,�=ÜãÙ¦Ú��¡ÜãÚØ�h�1ß¶����á,����¡Ü�Ý ßíÔ��5ê=��á1ß*Ü�ÛØÛ¤ÕÖ�Ü����,Õ�×�ê��AÝ Õhßí���¡��Õ�ê�á'�ã�øÖ���Ù?��ÙµUæ� Ó Z è
Ù�Ü�Ù3�"â�Ü���ê�Þu×Ø�"âÔ3Ü�á¡�hÙñ×���â�Õã��á¡� Ü�ÛÄ��Ù{¿��3á1ß¶��ä��hÞðÔ�����Ôuâ�Üãá1ß¶áNÜ��*Þ��(' âh��êøß¹Ü��*��Ö��hÙñ��Ý ÚØÜ�á,á¡��×�ê��
Ú��,Übâh��á¡á,�=Ù3�àÕ�Ù�Þ¬Ý Õ�âÔ���Ù���Ù��à��Ù¶Ö�Ü�êæÖ���Þ3�Pó�øßíÕ�Ù�����Ý å*Õ�á8âÔ3Ü�á¡�hÙP×Ø�hâ�Õ���á,�¦Ü�Û�æß¶á)�¡ÕhßíÔ����)Ô��=�ãÔ
Ý ��êæß¶��Ù��CÚØÜ���Ùíß7Õ�Ù�Þ¦ß¶Ô3�"Û¤Õ�â�ßÉßíÔ�Õhß7�æß7Ô�Õ�áÉÕ�ê�Ý Ü�á1ß¹��Þ���Ùíß¶��â�Õãê�ß¶��Ý Ú����,Õhß¶���,� ��öØÚ�Õ�Ù�á,�=ÜãÙðâhÜb�I'Éõ

]å



�,�Þæ ç¡(è3éê{�+P�¡_£ª¤ 

5 eV beam, tuned5 eV beam, tuned5 eV beam, tuned5 eV beam, tuned5 eV beam, tuned
Ion Mass [u]
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10 eV beam, tuned10 eV beam, tuned10 eV beam, tuned10 eV beam, tuned10 eV beam, tuned
Ion Mass [
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50 eV beam, tuned50 eV beam, tuned50 eV beam, tuned50 eV beam, tuned50 eV beam, tuned
Ion Mass [u]
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¨¡£º¨¡²U¥¶»W���\°¯�^�®�£º·?�§ �¨8®�£�¥R½§¨�ª�°)¨¶½§¨�¶�§²hª�£�³*�W���§ ?²h¨¡³Ï¼�¨�¶�Ä�¸ª?�µ �¨A��ª�£¬«¨®�¯ ®Lò¶�¤³��Y�º\���^¶Â�ð� �¨
�1ª¢�1®¢½�¨¡²Ê²�ª�²mª�£à�µ �¨��ª¢½¤½ �¤³��ª�£ù¨¡£º¨¡²U¥¶»T��� ��±³²´² �¤³�®¢½ ³/ªA³ �ª��W£ºÂÈð� �¨*·¢¨1¼�¨¡£º·¢¨¡£º�¨©ª�£u�µ �¨*¨¶½§¨�¶�µ²hª�£«¨®�¯ ¨¡£º¨¡²U¥¶»Ò�®�£±«¨?�¤£ã°�¨¡²Ê²h¨·7°�²�ª�¯ �§ �¨à�§ ¢²�¨¨m¼;½§ª¢�§³y®¢�TZ�Í�Ç+XP®�£º·µZ+X¬¨RÁWÂ/Rm½¤½�µ �¨¡³/¨à®�²h¨
�ª�¯*¼�Æ��1¨·N�W���§ �| �§Æb£º¨·^|�¨¶½§¨�¶�§²�ª¶·¢¨;¼�ª¢�1¨¡£º�µ��®¢½ Í �W �¨¡²�¨m�§ �¨¡²�¨5�¤³8®N ¢�¤¥¶ �¨¡²SïR®�²Ê��®¢�§��ª�£¬ª�°º¼�ª¢�¸¨¡£º�§��®¢½
�¤£�³��·¢¨N�§ �¨5�¤£º�1¨¡²h®¢�¶�µ��ª�£ÄïRª¢½ ÆR¯C¨¶Â�R©³"®7�ª�¯*¼�®�²[�¤³/ª�£�Í'®7�®¢½§�¡Æ`½§®¢�§��ª�£8°�ª�²"®�Z+X¹¨RÁÈ«¨®�¯´�¤³�®¢½ ³/ª
³ �ª��W£ë�W���µ ¶| ÆR£º�µÆR£º¨·^|�¨¶½§¨�¶�§²�ª¶·¢¨©³/¨¶�¸�§�¤£�¥¶³/Â
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���������,��Yã�±m&m[�=ð� �¨�¨¶½§¨�¶�§²hª�£ �¸®�²U¥R¨¶�W�W���µ È�§ �¨²íº²[³/�ûïR¨¡²Ê³��ª�£ ª�°?�§ �¨C�ª¢½¤½§¨�¶�1ª�²C«¨1°�ª�²h¨��µ �¨°íº²Ê³/�
�1¨¡³/�µ³/Â

â�����Ùíß¾Õãá©ß¶Ô3�?â��h�¡Õ�Ý ��â¦��á,��Þ��¬óÔF��á,è;ß¶Ô��h�¡Ý Õ�ê'á1ß¶�,��á,áAåmÔ���ÙPÜãÚØ�h�¡Õhßí�=Ù��7ß¶Ô��¹â�ÕhßíÔ�ÜbÞ3�?â�ÕãÙ¬×Ø�
Ý �=Ù3�=Ý ��á¡��Þ3�A��Ü�� ß¶Ô��Aê=�há¡áâ��,�øßí�=âhÕ�ê�âhÜ�ê�ê=�hâ�ß¶Üã�¡è`áîß¶Õ���Ù�ê���á¡ááîß¶�h��ê`��á���á,��Þ¾Û¤Ü��ý�hÕ�á¡�*Ü�Û%Ý Õ�ÙF��Û¤Õ�â�ßí���1õ
��Ù���� $ ê�ê`Ý Õhß¶�h�¡��Õ�ê�áAÕ��,�ÉâÔ�Ü�á,��Ù7ßíÜ¹×��lRSP/�*õ]â�Ü�Ý Ú�Õhßí�=×3ê=�mÕ�Ù�ÞCÙ�Ü�Ùïõ]Ý Õ���Ù��Uß¶��â��
óÔ���Þ���á,�=�ãÙ�Õ�ê�ê=Ü]åmáºÛ¤Ü��%ç��Uö���×���ê=�æßeò?�=Ùmê=Õ[ß¶��� âÔ�ÕãÙ�����Ù��*�hê=�hâ�ß¶�,ÜbÞ3�'Ú�Ü�á¡�æß¶��Ü�ÙmÕ�Ù�Þmá¡Ô�ÕãÚØ��×íò7á¡��Ý7Ú3êøò
á1ßí�¡��Ù�����Ù��"��Ú�ßíÔ�����ê���âUß¶�,ÜbÞ��háÕ�Ù�Þ�Ý ÕhßíâÔ��=Ù3�"â����,Õ�Ý �=âÉá,Ú�Õ�âh���¡áÞ3�(%����,��Ùíß¶êæòuÜ�Ù)ßíÔ���á,��á¡Ú���Ù�Þ3��Þ
â��h�¡Õ�Ý ��â)�,ÜbÞ3áÔ���ê�Þë×íò¦ßíÔ��NÛ¤�¡Õ�Ý ���

�eÙ?ä3�����¡�°Y��³mIa�ß¶Ô��©��ê���âUß¶�,Ü�Ù)ß¶Õã�¡���Uß*âhÕ�Ù7×Ø�©á¡�h��Ù¦Ý Ü���Ùíßí��Þ?ÜãÙ?Õ�Ù�W¸·mç�Õ�Ù����Wåm�æß¶Ô?Õãê=êãßíÔ��AÙ3��â�õ
��á,á¡Õ��îò�Û¤�h��ÞïßíÔ��¡Ü��3��Ô�á¡�¾âhÜbÜ�ê���Ù��¹å*Õhß¶�h�¡è��ê���âUß¶�,ÜbÞ��?ÚØÜhßí��Ùíß¶��Õ�ê�á¡èâhÕhß¶Ô�ÜRÞ��¦Ô3��Õhßí�=Ù��ëÚØÜ]å*���8Õ�Ù3Þ
ß¶Ô3���¡Ý ÜRâ�Ü��3Ú�ê=�há¡� óÔ���á Õ��¡�,Õ�Ù����hÝ7�hÙíßë��á Ú�ê�Õ�â��hÞ÷Ü�ÙíßíÜyÕ¦ÖbÕ�âh����Ý ßí��á1ßÐâÔ�ÕãÝ�×����7Û¤Ü��8á1ßíÕ�Ù�Þïõ
Õ�ê�Ü�Ù���ß¶�há1ßí�=Ù��7Ü�Û�ß¶Ô��N�hê=�hâ�ß¶�,Ü�Ù7ßíÕ��¡�ã��ß¶�
�"����åmÚ�Ü��îß¶á*Õãê=ê�Ü]å��hÞùÝ Ü�Ù��æß¶Ü��,�=Ù��7Ü�Û�ß¶Ô��)â�ÕhßíÔ�ÜbÞ3�ßí��Ý Ú����¡Õ[ß¶���,�©åm�æß¶ÔëÕãÙëÜ�Úïßí�=âhÕ�ê Úíò��,Ü�Ý ��ßí���¡è
åmÔ���ê=�Wß¶Ô3�Wßí��Ý Ú����¡Õ[ß¶���,�AÜ�Û¢ß¶Ô3�©âhÜbÜãê=��Ù��N×�ê�Übâô"Õ�Ù3ÞNßeå*Ü)�hê=�hâ�ßí�¡ÜRÞ���á%å�Õãá'Ý ��Õãá¡���,��Þmåm�æß¶ÔÉß¶Ô3���1õ
Ý ÜbâhÜ���Ú�ê���á,� $ ê=êW�hê=�hâ�ßí�¡ÜRÞ���áå��h�¡�7â�Ü�Ù3Ù���âUß¶��Þ¾ß¶ÜCÚØÜ]å*���Ná¡�3Ú�Ú�ê��=�há©ÖØ�=ÕCÕ¾�¡�há¡��á1ß¶Üã�¡è�á¡��âÔÐßíÔ�Õhß
ß¶Ô3�"â����,�¡��Ùíß?Ü�Ù?ß¶Ô3�7ê���ÕãÞyâhÜ���ê�Þð×��"â�ÜãÙ¶ßí�¡Ü�ê�ê���Þ���óÔ��"âhÕhß¶Ô3ÜbÞ���å*Õ�áNÔ���Õ[ß¶��Þ¦åm�æß¶ÔyÕ¾ç�Ü�Õhßí�=Ù��
ÖbÕ��¡��Õ�×�ê��*ß¶�,Õ�Ù�á,Û¤Ü��¡Ý ���,èWÝ Õ�ôF�=Ù��¾��á,� Ü�Û`ß¶Ô��*å*Õhß¶�h�NÚ��=Ú���áÉÕãÙ�ÞuÜ�Ù��"Ô�����ÔuÚØÜ]å*���NÛ¤���hÞïß¶Ô3�¡Ü����ãÔ
Õ�á���Ù�Ú��/ß Õ�Ù�ÞàÜ��/ß¶Ú��ïß8ê=��Ù��há¡� úùÕ���Ù3��ß¶��â"â�Üã�¡�¡�hâ�ßí�=Ü�ÙàâhÜ���ê=á'å*���,�"Õ�Þ�Þ��hÞàÕ��¡Üã��Ù�Þ?ß¶Ô3�8âÔ�Õ�Ý)×Ø�h�
ß¶Ü âhÜ�Ý ÚØ�hÙ�á¡Õhßí�5ßíÔ��N��Õ��îß¶ÔCä���ê�Þ��
$ Û ßí����ß¶Ô��'�=Ù3�øßí�=Õ�êFÕ�âUß¶�æÖbÕhß¶��Ü�Ù�×íò¹á¡ê�Ü]åmêøò?��Ù�â��,��Õ�á,�=Ù��ýßíÔ���â�ÕhßíÔ�ÜbÞ3�ºß¶�hÝ ÚØ�h�¡Õhßí���¡� åmÔ��=ê��ýÝ Ü�Ù3�øßíÜ��1õ
��Ù���ß¶Ô���ÖbÕ�â��3��Ý ê���Ö��hê=è�Õ�ß¶�hÝ7Ú����,Õhß¶�3�¡��ß¶ÜNÚ�Üå*���ÄâhÕ�ê=��×��,Õhß¶��Ü�Ù�å�Õãá'Ú����,Û¤Ü��¡Ý ��Þ3�5�w�øßíÔ¹ÕãÚ�Ú�ê��=�hÞ
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���������¡�lYã�±mIaã��º¨¶�µÆ¶¼y�W���µ y¨¶½§¨�¶�§²hª�£��1®�²�¥R¨¶��ª�£È�1¨¡³/�'�¡ �®�¯C«¨¡²É�¤£�³/�1®¢½¤½§®¢�µ��ª�£ºÂ

Ú�Ühßí��Ùíß¶��Õ�ê�á¡è5â����,�¡�hÙ¶ß"å*Õ�á"á,����Ù3èAÕ�êæß¶Ô3Ü�����ÔPâhÜ�Ù�á¡��Þ��h�¡Õ�×�ê��¾ê=�hÕ�ôYÕ����¦âh���¡�,��Ùíß"å*Õ�á"Ü�×�á,���1Ö���Þ÷Ü�Ù
á,��Ö����¡Õãê���ê���âUß¶�¡ÜRÞ��há¡��óÔ����L%���âUß¾Ü�Û;ÖbÕ��îò���Ù��?ßíÔ��¦á¡��Ý��3ê=Õhßí��ÞÈ��ê���âUß¶�¡ÜRÞ��¦Ú�Ühßí��Ùíß¶��Õ�êºÖbÕ�ê����há"Ü�Ù
ßíÔ���ê���Õãô/Õã���8â��3�¡�¡�hÙíß¶á'å*Õ�á���ÙíÖ���áîß¶����Õhßí��Þ�è�ßí�1òØ�=Ù3�)ß¶Ü¦Ý ��Ù���Ý7��á¡�©ß¶Ô��há¡���°�w�øßíÔ?ß¶Ô��)Ô���ê�ÚàÜ�ÛØßíÔ��
Ý Õ��ãÙ���ßí�=â¦âhÜ��¡�,��âUß¶��Ü�ÙPâ�Ü���ê�á¡è;ß¶Ô3�¦�=Ù3ç�����Ù3â���Ü�Û;ßíÔ��?Ý Õ���Ù3��ß¶��â¦ä��hê=Þ�Ü�ÙCß¶Ô��¹��ê���â�ßí�¡Ü�Ù�×���Õ�Ý�·�á
Ú����,Û¤Ü��¡Ý Õ�Ù3â���å�ÕãáÄßí��á1ßí��Þ��
O©��á,��êæß¶á©Ü�Û�ßíÔ���á,�5ßí��áîß¶á©Õ��¡�ÉÚ��,��á,��Ùíß¶�hÞùÕ�Ù�ÞCÞ���á¡â��3á¡á¡�hÞù��Ù ßíÔ��NÙ���öFß)á¡�hâ�ß¶��Ü�Ù�á,�

576[_�6A: ;�HÄg�G#<ÆÅ$BDMNOhCHz�CGINOG#cªELG#<?MNOdC<?GÇBDMFA>AÈC<?MNf>AH)@
��Ü���ßíÔ���á,�ðÝ �hÕ�á¡���,��Ý ��Ùíßíá¡è Õ�Ù Ü�Úïß¶��â�ÕãêÉÚ¶òØ�,Ü�Ý ��ß¶�h� åm�æß¶Ô Õùß¶��Ù3��á1ßí��Ù ä3ê=Õ�Ý �hÙ¶ßCå*Õ�á¾��á¡�hÞ��
óÔ3�ßí��Ý Ú����¡Õ[ß¶���,�ÉÞ����,�øÖ���ÞëÛ¤�,Ü�ÝwßíÔ��ÉÚíòØ�¡Ü�Ý ��ßí���5��áâ�Õ�ê��=×3�¡Õhßí��ÞCÛ¤Ü�� ß¶�3Ù���á1ßí��Ù�� $ êøßíÔ�Ü�����Ô8ßíÔ��
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QiX�í»í�c�FGA�í�í�I í�DaF\ìVPEMHQ�C�X,CZYÌB[ì�PEW F�A�í�ì9í�c^í�IUIêí»ì�ï��7í»éEC:F&èb\�íSD»ë�ì�ì9í�MGF,D�CEM�í�\�í�M!d^í(Q�í»í�MxPEM4P:F�A�í»ì
í:Iêí:D�F&ì�P<N�í�QVfOCEI]F�A_P¸ë�éEAÆI í�QVQ4c�ì�PEM_P¸ëHMHD»í�N�ïûÊ&@(Abí�\_Cðì�èUC:F\èUPEMÆPEB�QVA�èêí:I^Nbè^M�é�c�P:F\í:MGF\èUCEItèUM�Ç�é¸ë�ì9í
îðï³ñ:÷4QVAHPZX|QOM�í»éEC:F&èb\�í�QVA�èêí:I^Nbè^M�éYí�I í�DaF\ì�P<N�í|D2ë�ì9ì�í:M�F�C:F�QVW+CTI^Ihc�P:F\í:MGF\èUCEI^Q�CEc_cHIêè í�Nbï^Ë
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����
@(AbíLì�í:W+Cðè^M�èUM�é�cbì�PEdHI í�W CEM_NuW4C¸è^M
ëHMHD2í»ì&FGC¸è^MGFwYÆIêè í�Q�è^MxFGA�í�P<D�D»ë�ì�ì9í�MHD»í�CEMHN�P¸ì�è é¸èUMuPEB�FGA�í
I í�CTJ0Cðé¸í9D2ë�ì9ì�í�MGF�Q�í»í�MKè^M�F�A�íLF&í�Q&F�WWí�CTQ�ë�ì9í�WWí�MGF�Q9ï
t N�èUQ�D»ì�í:cHCEMHDaY·d^í�FwX7í2í:M�F�Abí+Q9è^W ëHIUC:F\èUPEMÅCTMHN�F�A�í+CED�F&ëHCEI6d^í�CTW Q�èU×2í+CEMHN�CEcHc^í�C¸ìVCEMHD»í+D:CEM
d^í ì�ëHI í�NÌP¸ë[FGfhCEQ`F�AbíTì9í�Q9ëHIbFGQOPTB�FwX,PYèUMHN�í:c�í:MHN�í�MGF3Q�èUW ëHIUC:F\èUPEMÌD�P<N�í�QSC¸é¸ì9í2í��¾ë�è]F\í|M�èUD2í�I]Y+ï
k F\ì�CZYuW+CðéEM�í�F&è^DlPðì/í�I í�DaF\ì�èUD9Ç�í�IUNHQ�CEIUQ�P4D�PTMHQ&F&èbF&ë[F\ílC4c�PEQ�Q9è^dHI ílD�CðëHQ�í9PEB�D�PTMHD2í»ì�M�ï�@(A�í í�j^í�DaF
PTB�F�A�í:Q�í�Ç�í:I^NHQ,D�CEM=d^í�D:PEMHQ�èUN�í»ì�CEdHI í�f�CTQ7Q�í»í�M�B[ì�PEW�FGA�í3D�PTW+c^í�M_Q�C:F&è^PEM=D:P¸èUI`WWí�CEQ9ë�ì�í:WWí�MGF�Q
QVAHPZX|M$è^M+F�A�í�M�í�º²F4Q9í�D�F&è^PTM�ï�@(AbíOF\í:Q&F�D�A_CEW�d^í2ì�èUMuÖ�í2èUN�í�IUd�í»ì�éoèUQ7í �Oëbè^cHc^í�N!XTè]F�A k F�C¸ìV{�í�IUI
èUPEM=c�ë_W+c_Q-X|A�è^D�A�c�ìVPmNbëHD2í3C!Ç�í�IUN�W ëHD�A�Q�W4CEIUI í2ì�FGAHCEM!F�AbíLí�C¸ìiF�A=Ç�í:I^N=CRF,F�Abí3c�PTQ�è]F\èUPEM=PEB
FGA�íTí�I í�D�F&ì�PEM5d�í:CEWWïlÔ|M_IbY�FGA�í èUMHAHPTW+Pðé¸í�M�í»èbFwYÅPEB�F�A�í|B[ì�èUM�é¸í|Ç�í�IUNuD:P¸ëHIUN5d^í�A�í:I^N5IêèUCEdHI í�B/Pðì
CTM�Y�Q�è éEM�èUÇHD�CEMGFON�èUQ&F&ë�ì�dHCTMHD2í»ï(@(A�í(B/CED�F�FGAHC:F�FGA�í(Q�CEWWí(I í�CEJKC¸éðí(D2ë�ì9ì�í�MGFGQ)íaº�Abè^d�è]F�è^M7FGA�í`F\ìVCEc
D�A_CEW�d^í2ì èUMqvwQ9ì�C¸í:I^f»X|A�í»ì�í4MHP®è^PTM�cbëHW4cHQ9C¸ì�í ëHQ9í�N�ì�ëHI í4P¸ë[F+M�í»éEC:F&èb\�í�èUM�!�ëbí�MHD»í�Q|PEB�QiF\ìVC�Y
Çbí�IUNHQ�FGP4C+IUC¸ì9é¸í í�º²F\í:MHN�ï
tOQ,CEI ì�í:CEN[YqA�èUMGF\í�N5C:F3Nbë�ì�èUM�é|FGA�í�Nbè^QVD2ëHQVQ�èUPEM�PEB�FGA�í í:Iêí:D�F\ìVPmNbí�c�P:F\í:M�F&è^CTI«Q9í�F�F&è^MbéEQ�f«C!I è^J í�I]Y
íaº�cHI^CTMHC:F\èUPEMÌD�CEM�d^ílN�í2ì9èb\�í�N�XTèbFGA3F�A�í9A�í:I^c�PEB�Q�í:D�PEM_NHC¸ì&Y�í:Iêí:D�F&ì�PEM®í�WWèUQ�Q9è^PEM�B[ì�PEWöQ�ëbì�B/CED»í�Q
QiF\ì9ëHD�J�dGY�F�A�í9d^í�CEWWï
çÄèêìVQ&F9PEB�CEIUIUfmF�A�í,CEW4P¸ëHMGF|PEB�Q�í:D�PEMHN_C¸ì&Y�í:Iêí:D�F&ì�PEMHQ(D»ì�í:C:F\í:N�èUM�F�A�í-F&ì�CEc�D:CEM�d^í��OëbèbF&ílQ�è éEM�èUÇ ½D:CEMGF\ï�vwMÌÇ�é¸ë�ì9íTîðï³ñ "TfmF�CEJ í�MÌB[ì�PEW$#%"T÷ &»F�Abí(Y�è í�IUN
èUQ�cHI^PRF�F\í:N�B/Pðì(Q�í�\�í2ìVCEI�W�íaF�CEIUQ�fhM_P¸ì�W4CEI è^Q9í�N
FGP�C|W4C:º�è^W ëHW Y�è í�IUN('*)�+�,�-�ñ(C:F�í:M�í2ì9é:Y/.1032547698;:=<>- ñÂï-@(A�í�è^MHIUCZY�Q�AHPZX|Q*FGA�í,D�A_C¸ì�CEDaF\í»ì�èUQ&F\èUD
Y�è í�IUN=CEQSC�B[ëHMHDaF\èUPEMuPEB�FGA�í í:M�í2ì9é:YqPEB�FGA�í�c�ì9è^W4C¸ìiY=í�I í�D�F&ì�PEM_Q�ï çrìVPEWÂF�A�èUQ,Çbé¸ë�ì�í�CEQ�X7í�IUI*CEQ
B[ìVPEW�NHCRF�C?�Oë_P:F\í:Nùè^M@#%"T÷>& f�'�)A+�,3- ñCB	nEf�. 03254 698;: < -KîE¡E¡Tí�¢�f�.ED0 -�ñ:oE¡Tí�¢ÂCEMHNF.ED7D0 -�ñ»îE¡T¡Tía¢
B/Pðìtè ì�PEMG#H"EúEfI"J">&6CEMHNK'*)�+�,�-Ì¡�BL"EfM.1032%4 6�8;: <>-ÌoEúE¡ í�¢öB/P¸ì�F\è]F�CEM�è ëHWN#êñR¡E¡ & f�C,Y�èêí:I^N�PEBhCTd�P¸ë0FYñ
D:CEMÌd�íCí:Q&F\èUW4C:F\í:N5B/P¸ì*F�A�í9D�PTI^I í�DaF�P¸ì6XTè]F�AÌC+ T¡ í�¢ed�í:CEW4f_X|A�í�M�F�AbíTèUW4cHCEDaF í:M�í2ì9é:Y�PEM3FGA�í
D:PEIUIêí:D�F�Pðì)èUQ�ñðñ:¡ ía¢�f�I í�Q�Q�B/P¸ì»F�A�í�F\è]F�CTM�èêë_W í�I í�D�F&ì�P<N�í�Q9ïO�,P:F&í�FGAHC:F�F�Abí�Q�íONHC:FGC�C¸ì9íOWWí:CEQ�ë�ì9í�N
B/PðìSM_P¸ì�W4CEI#èUW+c_CED�F�PEB�FGA�í�cbì�èUW+Cðì&Y�í�I í�DaF\ìVPEMHQ�ï-É�è]F�A4F�A�í�c�ì�èUW4C¸ì&Y�í:Iêí:D�F&ì�PEMud^í�CTWùQ&F\ì9è^J¾èUM�é
CRFlCEM�CTM�éEI í�f)F�A�í�Y�è í�IUN�D�CEMÁè^MHD»ì�í:CEQ�ílQ9èêéEMbè^ÇHD:CEMGF�I]Y+ïO�,P�NHC:F�C�B/P¸ì)è ì�PTM�CEMHN�F&èbFGCEM�è ëHWâè^Q)é¸èb\�í�M
èUM�#H"E÷ & f)Y?í�F,CEMYè^MHD»ì�í:CEQ�í7dGYÌCEd�P¸ë[F,C|B/CED�FGP¸ì�PTB<FwX,PLè^Q�c�PEQ�Q9è^dHI í2ï(@(Abè^Q)è^Q�Q�ë�P4D2è í�MGFLFGP íaº�cHI^Cðè^M
FGA�í�D»ë�ì�ì9í�MGFÌPEB(PEcHc�PEQ9èbF&í�Q�è éEM�PEM�FGA�íùì9í�c^í�IUIêí»ì è^M�QVPEWWí�Q�c^í�D»è^CEI-D�CEQ9í�Q�f�èUMHN�èUD�C:F&è^Mbé=CxY�èêí:I^N
IUC¸ì9é¸í2ì6F�A_CEM=ñ»ï
@(AbíLí�M�í»ì�é:Y�ì�CTM�é¸í�PTB�F�A�í�Q�í:D�PEMHN_C¸ì&Y�í�I í�DaF\ì�PTMHQCí�º²F\í:MHNHQ�ë_c!F�P|FGA�í í:M�í2ì9é:YÅPEB�F�A�í�c�ì�èUW4C¸ì&Y
í:Iêí:D�F&ì�PEMÌd�í:CEWWï�Q,Q9ëHCEIUIbY�C4QVAHC¸ì�c�W4C:º�èUW ëHW íaº�Abè^d�è]F�Q�C:F(FGA�íCí�Mbí2ì�éRY�PEBHF�A�í9c�ì9è^W4C¸ìiY=d^í�CEW
Nbë�íOF�PÁí�IUCEQ&F&è^D:CEI^I]Y�QVD�C:FVF\í»ì�í�N=cbì�èUW+Cðì&Y�í�I í�D�F&ì�PEM_Q�ï,É�è]F�A=IUP�X7í2ì7í�M�í»ì�é¸è í�QVf è^Mbí�IUCEQ&F&è^D:CEI^I]Y�QVD�C:F ½F&í2ì9í�N�c�ì�èUW4C¸ì&Y í�I í�D�F&ì�PEM_QxD:PEMGF\ì�èUd�ë[F&í�fSC:FÌIUP�X7í2ìWí:M�í2ì9é¸èêí:QxCTI^QVP�í:WWèbFVF\í�N_f�F&ì�ëHI]Y gUQ�í�D:PEMHNHCðì&Y�g
í:Iêí:D�F&ì�PEMHQVf�FGAHC:F ëHQ�ëHCTI^I]YÆN_PEWWè^MHCRF\í(F�A�í�P�\�í2ìVCEI^I�Y�èêí:I^Nbï ç�P¸ì�Q�èUW4cHI è^D»èbFwYEf6CEIUIáí:Iêí:D�F&ì�PEMHQ�ì�íaF\ë�ìVM ½èUM�éuB[ìVPEW F�Abí!Q�ëbì�B/CED»í|XTèUI^I�d�íxD�CEIUI í�NÆQ9í�D�PTMHNHC¸ìiY í:Iêí:D�F\ìVPEMHQLì9í2éECðì�NHI í�QVQ3PEB«FGA�í2è ì�P¸ì9èêéðè^MqCEMHN
D»ì�í:C:F\èUPEM�ï
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ç è é¸ë�ì9ítî¸ï4ñ "¸ò1T*Á�þ���Ã*+ü2ú.�4Á\ó�Á�þ\ö°ú���Ã+�0��Á\ó��Ã*�2ú¼ÿKü+ó �/�0Á�Tö'� ü�ÿKü�;��[ÿ��Oÿ �0��Á\ó�O'*)�+*,3-�ñ ü+öhÁ�Ã*Á�úa���. 03254 698;: < -Ýñ �?U �2ÿÌÓ��/Ã*Á��+ü+ö�ü�õ��2ú! �"����%,Á�ú:Á�Ãáö#ÿÌÁ\ö ü+ó �Yö�ü�ñ<Á�ÃÁõAú:�2ÿWV�X�Y�Z �(Ò Ãáó°ü��b÷��0��Á\ó�oü��Yüõ��<Ãáþ\ö	����Ã��Aõ ø^ú.�[ÿKü2ú.�5Á\ó�Á�þ\ö�ú:��Ã?Á�Ã*Á�úa���01S)Á&�*Ã��Aö	����ÃÆ�Aõø3ü2ú2ü2ÿÌÁ\ö&Á�ú.� �

¹�Iêí:D�F&ì�PEMHQ�P¸ì�è é¸èUMHC:F&è^M�é|C:F�F�A�íSD�PTI^I í�DaF�P¸ìhXTèbFGAÁí:M�í2ì9é¸èêí:Q/ëHc9F�P(F�A�íSc�ì�èUW4C¸ì&YÌd^í�CTW í�M�í»ì�é:Y�D�CTM
dHCED�JGF&ì�CED�J!FGP�X,C¸ìVNHQLF�A�í�D:C:F�AHP<N�í»ï�Ô|M�FGA�í,X7CZY=FGA�í�YuXTèUIUI6I^P<PEQ9í í�M�í»ì�é:Y�CEM_N�Ç_MHCEIUIbYÝí»èbFGA�í2ì
F\ëbì�M�C¸ìVP¸ëHMHN�FGPOF�A�ílD:PEIUIêí:D�F�PðìLC¸éEC¸èUM�P¸ì-d�ëHW4coè^MGFGP�PEM�ílPEB_FGA�í�í�I í�DaF\ìVPmN�í:Q(PEM�F�Abí�X7CZY¸ïS@(Abí
IUC:F�F&í2ìzè^QSW4P¸ì�í|IêèUJðí:IbYqCEQSMHP:F�PEM_IbYqNHPlF�A�í|Q�í:D�PEM_NHC¸ì&Y=í:Iêí:D�F\ìVPEMHQOI^CED�J3FGA�í�Nbí�ÇHM�í:NuN�è ì�í:D�F\èUPEM ½CEI èbFwY�PTB�F�Abí�CED:D2í:Iêí»ì�C:F&í�Nuc�ì9è^W4C¸ìiY�í�I í�DaF\ì�PTMHQ�f*d�ë[F�CEIUQ�P+NHPfí:Q�FGA�í|Q�cHCED»í�D�A_C¸ì�é¸í|PEB�F�A�í|d�í:CEW
ì�í:c�í:I_F�A�í:W í�CTQ�èUIbY�FGP�X,C¸ìVNHQ�FGA�í í�I í�DaF\ì�P<N�í:QOC:F(FGAHPEQ9í|IUPZX�í�Mbí2ì�éðèêí:Q�ï
@(A�í7WWí:CEQ�ë�ì9í�WWí�MGF9QVAHPZX|Moè^M!Ç�é¸ë�ì9í7î¸ï4ñ:¿ èUQ-D:Iêí:C¸ìtía\�è^N�í:MHD2ílB/Pðì�FGA�í7íaº3èUQ&F&í�MHD»ílPEB»IUPZX�í�M�í»ì�é:Y
í�I í�DaF\ìVPEMHQ�è^M3FGA�íCì�í»é¸è^PTMÌd^í�FwX7í2í:M4FGA�í9CED�D»í�I í2ìVC:F\èUPEM�CEMHN®èUM�F&í2ìVCED�F&è^PEM®í:Iêí:D�F\ìVPmNbí�Q�ï k í:D�PEMHN_C¸ì&Y
í�I í�DaF\ìVPEMHQSD�CEMKí�º�cHIUC¸èUM+F�Abè^Q�PEdHQ9í2ìi\_CRF\èUPEM�ï
vwPEM�èUQ�CRF\èUPEM=PEB�ì�í:Q&F\éTCEQlC:F�PTW+Q,P¸ì,W4PEI í�D»ëHIêí:Q9D�P¸ëHIUN�CEIUQ�P�D�PTM�F&ì�èUd�ë[F&í,F�P�F�Abí3Iêí:CEJKC¸é¸í3D»ë�ì�ì9í�MGF\ï
¹�Iêí:D�F&ì�PEMHQ(D»ì�í:C:F\í:Noè^M�FGA�í�Q9í�ì�í:CED�F&è^PEM_Q�é¸í�F�ì�í�c^í�IUI í�N3F�POFGA�í�í:Iêí:D�F\ìVPmNbí�Q�f3è^PEM_QLD�CEM�d^í�F&ì�CEc_c�í:N
èUM�F�A�í!Q�cHCED»í�D�AHC¸ì9é¸í�c�P:F\í:MGF\èUCEI�Q9è^WWèUI^CðìOF�PuCTM í�I í�DaF\ì�PTM�d�í:CEW è^PEM5F&ì�CEcbïÅ@(A�èUQ3D�PðëHI^Nµë_IbF&è ½W4C:F\í:IbYxI í�CENSF�P7COd�ì�í:CEJ²NHPZX|M�PEB[F�Abí-dHCEIUCEMHD»í-PEB�D�A_C¸ì�é¸í)ì�í:c�ëHIUQ�èUPEM�CEMHN�P�\�í2ìVB/PmD»ëHQ�Q9è^M�é9M�í»í�N�í:N
B/P¸ì`FGA�í9d�í:CEW é¸ë�èUNHCEM_D2í2ï
t`F,FGA�í�D»ë�ì�ì9í�MGF4N�í:MHQ�è]F\è í�Q,B/P¸ëHMHN�èUMxFGA�è^QOQ�íaF\ëHc�Ê�[ ñ:W4t]\TD�W_^�Ë�f�F�Abè^Q�í�j^í�D�F è^QOMHP:F í�º�c�í:D�F&í�N
F�P4d^í9N�ì�CEW4C:F&è^D»ï
É�è]F�A�Q�í:D�PEM_NHC¸ì&Y í�I í�DaF\ì�PTMHQ4d�í»è^M�é!FGA�í�W4PEQiF�IêèUJðí:IbY�ì�í�CTQ�PEM�B/P¸ì�F�A�í�P<D�D»ë�ì�ì9í�MHD»í�PEB(I í�CEJKC¸é¸í
D2ëbì�ì�í:MGF�Q�f�PEM�í4D:CEM�D�PEMHD:Iêë_N�í9FGAHC:FlFGA�íWí�I í�D�F&ì�PEM�F�C¸ì9é¸í�F�èUQ-X,P¸ì�J¾èUM�é5c�ìVPEc^í2ì�I]Y+ï�v F+A_CEQLF�P�d�í
F�CTJðí�MYè^MGFGP�CED:D�P¸ëHMGF7AHPZX�ía\?í2ì�F�AHCRF7CEM�ëHMHJ²MHPZX|M�CTW+PðëHMGF7PEB�Q�IUPZX�í�I í�D�F&ì�PEM_Q-C¸ì9íSCTI^QVP�c�ì9í�Q�í:MGF
èUM4FGA�í è^MGF\í»ì�CEDaF\èUPEMKì�í2éðè^PEM�X|A�í»ì�í(F�A�í èUPEM�d�í:CEW F\ìVCZ\?í2ìVQ�í:Q�ï
},~i�,~i} ` ���9acbR�l�l�h�<����� �h���������h�m����� ���l���h����dl���l� �l�V���
É£A�í:M�N�í:CEI è^M�é7XTè]F�AÌI^PZX�í�M�í»ì�é:Y�í:Iêí:D�F&ì�PEMHQVf#í�I í�D�F&ì�P<N�í9c�PRF\í�MGF&è^CEIUQ�M�í2í:N4FGP�d�í9D:C¸ì�í:B[ëHI^I]Y�D:P¸ì ½ì�í:D�F&í�N4B/P¸ì`Nbè^j^í2ì9í�MHD»í�Q�è^M7X,P¸ì�J|B[ëHMHDaF\èUPEM4PEB�N�èUj�í»ì�í:M�F�FwY�c^í�Q�PEB�W4C:F&í2ì�èUCEIUQ�ïLvwM�Pðë�ì6CEcHc_IêèUD�C:F&è^PTM
XTè]F�A�CEIUI^í�I í�D�F&ì�P<N�í�Q-W+CTN�í7B[ì�PTWÄF\è]F�CEM�è ëHW4f<FGA�í,D:C:F�A_PmN�íOM�í2í:NHQ`F�P�d�íOc�ë[F7C:FlCEMxPEj�Q�í�F&ï(@(A�èUQ

��e



Ú�ÛÝÜ Þ�ß²à:áÌâ�ß²à:ã�ä.áHàlå�æ�ç=ß²è�é²ß²â�êUß<æ�ëHß!ì�å�ê^æ�ß²ç�ê^æ=àRáTå�æ�ç�íîå�ä[ï�æ�ßxï�é²ß²â�å)áHêUï�æ

f f f f f f f f f ff f f f f f f f f fg g g g g g g g gg g g g g g g g gh h h h h h h h hh h h h h h h h hh h h h h h h h hh h h h h h h h h
i i i i i i i i ii i i i i i i i ii i i i i i i i ii i i i i i i i i

FE’

W’
∆U-

FE

pot

Cathode
E    = -eU

W

∆

macroscopic distance

Anode/Electrode
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D:P¸ì�ì9í�DaF\èUPEM¶èUQxW4PEQiFuD»ì�è]F\èUD�CEI6XTè]F�A*ì�í�QVc�í:D�FxF�P�F�A�íÌÇ�í�IUN·B/Pðì�WWè^MbéqQVA�èêí:I^N_Q!d^í�D�CðëHQ�í�PEB�FGA�í2è ì
cbì�PZº�è^WWè]FwYÌFGP7F�A�í9D�CRF�AHP<N�í9Q�ë�ìVB/CED2í»ï
vwM5Ç�é¸ë�ì9í î¸ïUoE¡Ef�F�A�í�Q�è]F\ëHCRF\èUPEMuPEB�FwX,P�D:PEMHM�í:D�F\í:N�W�íaF�CEIUQ7èUQ,QVAHPZX|M�ï3vwB�FwX,P�WWí�FGCEIUQ7C¸ì�í�D�PEM ½Mbí�D�F&í�NHf�FGA�í2è ì,B[í»ì�WWèÄí:M�í2ì9é¸è í�QCíC�¾ëHCTIêï,É�è]F�AuM_P�CENHN�è]F\èUPEMHCEI*c�P:F\í:M�F&è^CTI^Q7CTcHcHI èêí:NHf6CEM$í:Iêí:D�F\ìVPEM
í:WWèbFVF\í�NÌB[ì�PTW FGA�ílD�C:FGAHP<N�ílQ�í»í�Q�C�c�PRF\í�MGF&è^CEI�dHC¸ì�ì9èêí»ì`F�PZX,C¸ì�NHQ�í:Iêí:D�F&ì�P<N�í�Q6XTè]F�AÌA�èêéTA�í2ì`X,P¸ì�J
B[ë_MHD�F&è^PEMbï
@(Abí�P¸ì9í�F\èUD�CTI�\mCEI ë�í�Q|B/P¸ì(F�A�ílX,P¸ì�J=B[ëHM_D�F\èUPEMqC¸ì�í�î¸ïU �ía¢ B/P¸ìLFGA�í9F&èbFGCEM�è ëHWjí�I í�DaF\ìVPmN�í:Q(# ñ:¡rñ;&
CTMHN�CTd�P¸ë0F9oWí�¢eB/P¸ì`F�Abí|D:C:F�A_PmN�ílCRF|PEc�í»ì�C:F&è^MbélF&í�W4c^í2ì�CRF\ë�ì9í2ïS@(AOë_Q�FGA�ílD�C:FGAHP<N�í9M�í2í:NHQ�FGP
d^í9d�èUCEQ�í:N�CEd�P¸ë[F|oðï^ 7¢öÃ*Á �Oü+ö��[û<Á�XTèbFGA�ì9í�QVc�í:D�FSF�P7F�A�í9P:FGA�í2ì�í:Iêí:D�F&ì�P<N�í�\mCEI ë�í:Q�ï�t,MÌCEcHcHI è í�N
c�P:F&í�MGF\èUCEI*Q�A�èUB�F�Q�F�A�í|B[í2ìVW�è*I í�\?í:I«CTMHNuC!D»ë�ì�ì9í�MGF,XTèUIUI«QiF�C¸ìiFOFGPn!HPZX X|A�í:M=d�PRF�A+\mCED»ë�ëHW í:M ½í»ì�é:Y=Iêía\?í�IUQ,Cðì�íCíC�¾ëHCTIêïoCëbí(FGP7F�A�í|suC:º²X7í�IUIêèUCEM5Nbè^QiF\ì�èUd�ë[F&è^PTM+F�Abè^QSPEMHQ9í�F�Q&FGC¸ì&FGQzía\?í:M�í�C¸ìVIêè í2ìVfhCEQ�Q�PEWWíTí�I í�DaF\ì�PTMHQ�èUM
FGA�í|A�èêéTA ½ í:M�í2ì9é:Y�F�Cðè^IhPEB�F�A�í9N�èUQ&F&ì�èUd�ë[F&è^PEM4XTè^IUI�AHCZ\?íTí�MHPðë�éEA
í:M�í2ì9é:Y�F�P4PZ\?í»ì�D:PEWWí�C+D2í2ìiF�C¸èUMd_C¸ì�ì9èêí»ì�ï
¹»º�c^í2ì�èUWWí�MGF�CTI^I]Y)f_FGA�í,Q9èbF&ëHC:F\èUPEM�QVAHPZX|Moè^M!Ç�é¸ë�ì9í7î¸ïUorñzèUQ-Q9í2í:M�ï�Ö7í2ì9í�f²F�A�íOD�C:FGAHPmNbí�èUQ-A�í:I^N�CRF
 E¡L¢ Ê&N_CEQ�A�í:NxI èUM�í�Ë�CEM_N�í:CED�AlFwY�c^í�PEB�Q�A�è í�IUNÁèUQ�\mC¸ì�è í�NWèUMHN�è]\�è^N�ë_CEI^I]Y+ï�@(A�í(PTMHQ�íaF,PTB�D»ë�ì�ì9í�MGF
èUQ|Q�í2í:M5X|A�í�M�F�A�íxD�C:FGAHP<N�íYèUQ|CEd�Pðë[Fxo+¢âø������Aö	�[û<Á�ï/Q,Q�èUM�éxFGA�ílF�A�í:P¸ì�íaF\èUD�CEI»X,P¸ì�J�B[ëHMHDaF\èUPEM
\mCEI ë�í:Q�fmFGA�è^Q*X7P¸ë_I^N�D:P¸ì�ì9í�Q�c�PEMHN3FGP3C3dHC¸ì9ì�è í2ì�PEBhCEd�P¸ë[FCîðï^ Lía¢qp�t,IUQ�P�Q�A_P�X|MoèUQ«FGA�í7c�P:F\í:M�F&è^CTI
X|Abí2ì�í(F�Abí|PTMHQ�íaF�PTB«D»ë�ì�ì9í�MGFLèUQ�í�º�c^í�D�F&í�NuB[ìVPEW£FGA�í9CEd�P�\�íLF�A�í:P¸ì�íaF\èUD�CEI�D�PTMHQ�èUN�í2ìVC:F\èUPEMHQ9ï
@(Abè^Q�WWí:CEQ�ë�ì9í�NØPEM_Q�í�FuPEB7D»ë�ì�ì9í�MGF�D�CTMHMHP:Fud�í�í�º�cHIUC¸è^Mbí�NØdGY?F�A�í�A�èêéTA ½ í:M�í2ì9é:Y¯FGC¸èUIzèUMqFGA�íí:Iêí:D�F&ì�PEMYí�M�í»ì�é:YÌN�èUQ&F&ì�èUd�ë[F&è^PEMbòL@«P í�QiF\èUW+CRF\í�F�A�í�D2ëbì�ì�í:MGF7Q9í2í�M!N�ë�í6F�P|A�è éEA ½ í:M�í2ì9é:YKí�I í�DaF\ìVPEMHQFGAHC:F|D:CEM�PZ\�í2ì�D:PEWWí�C4D2í»ì&FGC¸è^MÌdHC¸ì9ì�è í2ìVf_F�A�í9B/PEIUI^PZXTèUM�é+B/P¸ì�W ëHI^C�èUQzë_Q�í�Nr#H"¸î &4ò
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w|{~}�{ è^QlF�A�í4F�P:FGCEI�CEW4P¸ëHMGF5PEB�í�I í�DaF\ìVPEMHQ!PTB7CÅsuCRº<X7í�IUI è^CEMØNbè^QiF\ì�èUd�ë[F&è^PTMØD�P¸ì9ì�í�QVc�PTMHN�èUM�é�F�PF\í:W4c�í»ì�C:F&ë�ì�í � ï
t`F�CTMÆPEc^í2ì�CRF\èUM�éxF\í:W4c�í»ì�C:F&ë�ì�í�PTBTñ:¡E E¡�a{(f ��� ñ:¡E¡5WWía¢�f*FGA�í�D:C:F�AHP<N�íxD�CEMÆcbì�PZ\�è^N�í�C
D2ëbì�ì�í:MGF�N�í�M_Q�è]FwYyPEBtëHc�F�P ñ:¡5t]\TD�W�^(#]úE¿ &4ï�ç�P¸ì�FGA�í!D:C:F�A_PmN�í�ëHQ9í�NHf(C�ì�í�IUC:F&èb\�í�B[ì�CEDaF\èUPEMÅPTB
í�I í�DaF\ìVPEMHQ s Ê�É�-9o¸ía¢�Ë(C¸ì9í|CTdHIêíLFGP+cbì�PZ\�è^N�í|CEd�P¸ë[F| E¡4t D2ëbì�ì�í:MGF\ï
@(A�èUQ-D»ë�ì�ì9í�MGF�èUQ�é¸í�M�í»ì�C:F&í�N�dGYKí:Iêí:D�F\ìVPEMHQ�XTèbFGAÁí�Mbí2ì�éðèêí:Qtí�º�D»í2í�Nbè^M�é,FGA�í�X7P¸ìVJ�B[ëHMHDaF\èUPEM!PEB²F�A�í
D�CRF�AHP<N�í2ï�Ô9B`F�A�í:Q�í:f�FGA�íoì�C:F&è^P=PTB�í�I í�D�F&ì�PEM_QlXTè]F�AÝí:M�í2ì9é¸èêí:Q�A�è éEAÝí�MHP¸ëbéEAuF�PuPZ\?í»ì�D:PEWWíÌCTM
CENHNbèbF&è^PEM_CEIhdHC¸ì9ì�è í2ì�� èUQ�é¸èb\�í�M�d�Y s ÊutGv*¾��4Ë�\ s Ê�tjvVË�ï
vwM=P¸ë�ìOD�CEQ9í,XTèbFGA=C�D�CRF�AHP<N�íOX,P¸ì�JÌB[ëHMHDaF\èUPEM=PEB�ooía¢ CEMHNuC�d_C¸ì�ì9èêí»ì�F�PZX,C¸ì�N_Q-F�A�í3QVA�è í�IUN�PTB
n¸ïU ùí�¢�Ê�X,P¸ì�JÌB[ëHMHDaF\èUPEM=N�èUj�í»ì�í:MHD2í3c_IêëHQ,CENHN�è]F\èUPEMHCEI«d�èUCEQ�f�F�A�í�Q�è]F\ëHC:F&è^PTM=PEB6C�QVA�èêí:I^N�Q9í�F�F&è^Mbé
F�P  rñ|¢�èUM�Ç�é¸ë�ì9íoî¸ïUorñ:Ë�f`FGA�èUQ ì�C:F&è^P$èUQ3CEd�P¸ë[F=ñR¡ ����� f6F�A¾ëHQ�C=D:PEW�d�èUM�í:N¯D»ë�ì�ì9í�MGF�PEM5F�A�íQ�Abèêí:I^NHQSPEB«CEd�Pðë[F|¡¸ïU¡E 4cHtËè^Q�íaº�c^í�DaF\í:N�ï,@(A�í9WWí�CTQ�ë�ì9í�WWí�MGF�cbì�PZ\�è^N�í:Q,CEd�P¸ë[F|nT¡�#�t7ï
t,M_P:F�A�í»ì-N�èUQ�D»ì�í:cHCEMHDaYuD:CEM!d^í,CEMGF&è^D»è^cHCRF\í�N!B[ì�PEWÄFGA�íOQiF\ìVPEM�é í:j�í:D�F7Q�AHPZX|MùèUM�F�AbíOQ9è^W ëHI^CRF\èUPEM
PEB(Ç�éðë�ì�íYî¸ï^oTo¸ïÌÉ£A�í:MµëHQ�èUM�é!FGA�í!D:C:F�AHP<N�í�CRF�CEd�P¸ë[F!o¸ïU x¢�c�PEQ�è]F\è]\?í�XTè]F�Aµì9í�QVc�í:D�F3FGPxF�A�í
Q�Abèêí:I^NHQhF�P9CZ\�Pðè^N+Iêí:CEJKC¸é¸í(D»ë�ì�ì9í�MGF�QVf²FGA�í(dHC¸ì9ì�è í2ì�d�íaFwX�í»í�MxD�C:FGAHPmNbí(CEMHN4Q�A�è í�IUNÁèUQ�MHPEWWèUMHCEIUIbY� 
í�¢LïH@(A�í(M�í»éEC:F&èb\�í(Q�A�è í�IUN4D�PEMHQiF\ì9è^DaF�Q»F�A�ítí�WWè^QVQ�èUPEMlF�P-F�AbíLD2í:M�F&ì�í(PEBEFGA�íLD�CRF�AHP<N�í(Q�ëbì�B/CED»í�ÕEF�A�í
c^í2ì&\�í�CEM_D2í�PEB�FGA�èUQ,C¸ì9ì�CEM�éðí�WWí�MGF�CTMHNxF�A¾ëHQ�F�A�í�D2ë�ì9ì�í�MGFLè^QOCEd�Pðë[F�CxB/CED�FGP¸ìOPTB�F�A�ì9í2í�Q�W4CEIUIêí»ì
F�A_CEM�èUM�FGA�í�è^N�í:CEI�D�CEQ9í2ïuÖOPZX�ía\?í2ìVf(WWí�CEQ9ë�ì�èUM�é+FGA�í+c�í»ì&\?í:CEMHD»í�XTèbFGAÌFGA�è^Q|Q�íaF�F&è^M�é4F�P�C�\HP¸èUN
I í�CEJKC¸é¸í4D»ë�ì�ì9í�MGF�Q!Ê&D:C:F�AHP<N�í4o¸ïU 3¢Èc�PEQ9èbF&èb\�í�Ë(Y3è í�IUNHQ|C4\mCEI ë�í7F�A_C:F+M�èUD2í�I]Y�W4C:F�D�Abí�QSFGA�í4c�í»ì ½\?í:CEMHD»í�Q9è^W ëHI^CRF\í�Nbï
tùc�PEQ�Q9è^dHI íKí�º�cHIUCEMHC:F&è^PEM�B/P¸ì,FGA�è^QWèUQ7F�AHC:F�FGA�í�X,P¸ì�J�B[ëHM_D�F\èUPEM?N�èUj�í»ì�í:MHD2íKè^Q4MHPRFÌCEQ4d�èêé�CEQ
MHPEWWèUMHCEIUIbY-í�º�c^í�DaF\í�NbïûÉ�èbFGAHP¸ë[FuCEMGY¯X,P¸ìVJ�B[ë_MHD�F&è^PEMØNbè^j^í2ì9í�MHD»í�f í�I í�DaF\ì�PTMHQ�XTè]F�A�í�Mbí2ì�éðèêí:Q
í�º�D»í2í�Nbè^M�éqn�í�¢ D�CTM*é¸è]\?í®ì9è^Q9í�F�P�C�D2ë�ì9ì�í�MGF�B/P¸ìOFGA�í�CEd�P�\�í�W�í:MGF\èUPEM�í�N�Q�íaF�F&è^M�é·Ê&D:C:F�A_PmN�í
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CRF ½  E¡|¢3f*QVA�è í�IUN=C:F ½  rñL¢3Ë�ï*vwMuCEM�è^N�í:CEIáé¸í�PEWWíaF\ì�èUD�CTI«Q9èbF&ëHC:F\èUPEMHf�X|A�í2ì9í�CEIUIáí�I í�D�F&ì�PEM_Q�éEP|FGPFGA�ílQ�Abèêí:I^NKì�C:FGA�í2ì`FGAHCEMoé¸íaFTí�º²F\ìVCED�F&í�N3F�P4P:FGA�í2ìtí�I í�D�F&ì�P<N�í�QVfHF�A�èUQ(D2ë�ì9ì�í:M�F|D:CEM�d�ílCTQ(A�èêéTA�CEQ
oðï^ xW+t�ï�t,Q�F�A�í(X7Pðì�J�B[ëHMHDaF\èUPEM5N�èUj^í2ì�í:MHD2í è^MHD»ì�í:CEQ�í:Q�f�FGA�èUQ�\mCEI ë�í éðí�F�Qzì�CTc�è^N_IbYqQ�W4CEIUI í2ìSCEMHN
QVW4CEI^I í2ìVfmXTè]F�A�ñ�ía¢ÄX,P¸ì�J+B[ëHMHDaF\èUPEM�N�èUj�í»ì�í:MHD2í-FGA�è^Q�\mCEIêëbí�è^Q�¡¸ïUo,#�t,f)XTè]F�A�o¸ïU Lía¢ÄF�Abí7CEd�P�\�í
WWí:M�F&è^PTM�í�N�¡¸ï^¡T +c_t7ïh@(A�í|D2ë�ì9ì�í:M�F�WWí�CTQ�ë�ì9í�N
èUM�F�A�èUQOQ9èbF&ëHC:F&è^PEMÌPEB*CEd�P¸ë[F|nE¡l#�t D:P¸ëHIUN4X7í�IUI
d^í9N�í�QVD2ì9è^d^í�N�ï
tOM�CENHN�è]F\èUPEMHCTI»d�èUCEQLMHP:F-F�CEJ í�M®è^MGFGP�CED�D:P¸ëHMGF|D�CEM�AHCZ\�í-F�A�í7QVCEWWíCí�j^í�DaF|CEQ(C3N�èUj�í»ì�í:M�F�X,P¸ì�J
B[ë_MHD�F&è^PEMbïO@(A�í»ì�W4P|\HPEI]F�C¸é¸í:QOD:CEMÌC:F�F&ì�èUd�ë[F\í9PEM_IbY�FGPxC7\�í2ì&YqQVW+CTI^IhN�í»é¸ì�í»í�FGPZX7C¸ìVNHQSCEM�CTNHN�è ½F&è^PTMHCEI`dbè^CEQ9ï!tøQVW+CTI^I í2ì-X,P¸ì�J5B[ëHMHD�F&è^PTM�Nbè^j^í2ì9í�MHD»í+W4CZY?C¸ì9è^Q9í è^B»FGA�í�D�C:FGAHP<N�í�AHCEQlC�A�è éEA�í»ì
X,P¸ìVJ�B[ëHM_D�F\èUPEMuNbë�íSFGPùè^W4c^í2ìVB[í�D�F3CED�F&èb\mC:F&è^PTM�ï�tOQ�FGA�í�CEDaF\è]\mC:F\èUPEMuDaY�D:IêíSX7CEQ,c�í»ì�B/P¸ìVW�í:NuCED ½D:P¸ì�Nbè^M�é9F�PYì�í�D:PEW4WWí�MHNHCRF\èUPEMHQ7dGY�F�A�í|W4CEM¾ëHB/CEDaF\ë�ì9í2ì,CTMHN+FGA�í�D:C:F�AHP<N�í|AHCEQOd�í»í�M5PTc�í»ì�C:F&í�N
B/Pðì6Q�PEWWí6F\èUWWí�f�ClN�ìVCEW4C:F\èUD(N�í�\�èUC:F\èUPEM+B[ì�PEW F�A�í`FGA�í�Pðì�í�F&è^D:CEI[X,P¸ì�J�B[ëHMHD�F&è^PTM�èUQ�MHP:F�íaº�c�í:D�F\í:N�ï
tØIUPZX�í»ì»X7P¸ìVJ�B[ëHM_D�F\èUPEM4PEBEF�AbíSQVA�è í�IUNHQ�D�CEM4d^í�í�º�cHIUC¸è^Mbí�N+d�Y�F�A�í(B/CEDaF6F�A_C:FSClI^CZY�í2ì�PEB�dHC¸ì9èêëHW
PZº�èUN�í�AHCEQ�B/P¸ì�WWí:Nµí�\mCEc�P¸ì�C:F&èb\�í�I]YyB[ìVPEW F�Abí�D�C:FGAHP<N�í2ïGoCè^QVc�í:MHQ�í»ì3D�CRF�AHP<N�í�Q�C¸ì�íxJ<M_P�X|M5FGP
ì9í�I í�CEQ9í9dHC¸ì�è ëHWeP�º�èUN�í9CEMHN�P:FGA�í2ì�èUW4c�ì�í»éEMHCEMGFGQ�ï�@(A�èUQSIUCZY?í»ìSD:P¸ëHIUN�I^PZX7í2ì6F�A�í-X,P¸ìVJ!B[ëHMHDaF\èUPEM
PTB�FGA�í9Q�A�è í�IUN
í:Iêí:D�F\ìVPmNbí�QSQ�èUW�èUIUC¸ì�I]Y�F�P7F�Abí|D:C:F�A_PmN�í:g^Q9ï
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Beam hight in 0.1 mm
Extraction Potential 
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í�I í�DaF\ìVPmN�íxNHPEWÈ¹UMHC:F\í:QÅ¹UMÅI í�CEJKCJ»ðíxD ·�ì�ì9í�MGF�PZ\?í»ìSFGA�í_¹UMGF\í»ì�CEDaF¼¹UPEM�í:Iêí:D�F\ìVPmNbí|F�Abì�PJ·�»TAHPJ·[F|F�A�í
X|AHPEI ílQ�D:CEM�ï�Ô9M�ílc�PEQ�Q*¹^dHI í í�º�cHIUCEMHC:F¸¹^PTM�X|AGY�QVP4WÅ·HD�AÌDC·�ì9ì�í:M�F?¹UQ(Q�í»í�MÌPEM3F�A�í,CED�D»í�I í2ì�CRF¼¹UPEM
í�I í�DaF\ìVPmN�í9D:PEWWí�Q�¹UM�X?¹]F�A3FGA�ílc�PTQ�Q½¹UdHI í9PmD:DC·�ì9ì�í�M_D2í9PEB�Q�í:D�PEMHN_C¸ì&Y�í:Iêí:D�F&ì�PEMHQ9ï k I^PZXeí�I í�D�F&ì�PEM_Q
c�ìVPmN�·_D2í�N�¹^M=F�A�¹^Q4c�ìVPmD»í�Q�Q+C¸ì9íÌQiX�í:c[F=CZX,CZYrd�Y�FGA�í�W4PEQ&F�c�PEQ½¹]F¼¹]\?í�í�I í�D�F&ì�P<N�íÌM�í�C¸ìVdGY+ïrvwM
c�ì*¹^MHD ¹^c_Iêí:f)FGA�¹UQhX,PJ·HIUN+d�í`FGA�í(CED�D»í�I í2ìVC:F¼¹UPEM�í�I í�D�F&ì�P<N�í`F�PLFGA�í(D�C:FGAHP<N�í(Q½¹UN�í�CEMHN7F�Abí(Q�A�¹ í�IUN�¹UM�»
í�I í�DaF\ìVPmN�í�F�PZX,C¸ì�NHQ�F�A�í�D�PEIUI í�D�FGP¸ì�ï�oCí:c�í:MHN�¹UM�»�PEM4X|A�í2ì9íSFGA�í�d^í�CEWùQiF\ì*¹^J í�Q�FGA�íÉ¹UMGF\í»ì�CEDaF¼¹UPEM
í�I í�DaF\ìVPmN�í:f�PTM�íOPðìhFGA�íSP:F�A�í»ì|»ðí�F�QhF�P|Q�í»í,W4P¸ì9íOPEB²F�A�íSI í�CEJKCJ»¸íSDC·bì�ì�í:MGF\ï`É�¹]F�A!A�¹Ê»EAxÇ�í�IUNHf)F�A�í
CED:D2í�I í2ìVC:F¼¹UPEM�í�I í�D�F&ì�P<N�í?¹^Q�A�¹]F�N�¹êì9í�DaF�I]Y+ïSÀ/í�D:CJ·HQ�í�PEB�F�A�í9N�¹ ì�í:D�F¼¹UPEM�PEB�FGA�íTí�I í�D�F&ì�PEMÌd^í�CEW PTM
F�Abí-F\í�QiF�Q�í�F¸·Hcº¹^MÌÖ7í ¹^N�í:I^d^í2ì*»xd^íC¹UM�»4MHP¸ìiF�A ½ Q�PJ·0F�AHfmFGA�í9AHP¸ì*¹^×:PEMGF�CEI»D:PEW4c�PTM�í�MGF�PEB�F�A�íCí:C¸ì&FGAÇ�í:I^N/¹^QO¹UM/¹UPEMÌd�í:CEW N�¹ ì�í:D�F¼¹UPEM�CEMHN�NHPOí�QSMHP:F|N�í !�í�DaF,F�Abí|d^í�CTWx·HcÌP¸ì(NHPZX|MHÕHF�A�¹UQzí�º�cHIUCJ¹^M_Q
F�Abí|QiY�W+WWíaF\ì½¹UD�N�¹^QiF\ì½¹Ud�·[F¸¹^PTM�CEd�PJ·[F(FGA�í9P¸ì½¹Ã»J¹UM�ï
t£Iêí:Q�Q7QiY�W4WWí�F&ì½¹UD�Q½¹]F¼·HCRF¼¹UPEMuC¸ì*¹^Q9í�Q�X|Abí�M=N�í !�í�DaF¼¹UM�»�F�Abí�d^í�CEWc¹UM5AHP¸ì*¹^×:PEMGF�CEI*N�¹ ì�í:D�F¼¹UPEMudGY
CENHN�¹^M�»�C�û<Á�ú ö��Aþ�ü+ó3ÿKü���Ã*Á\ö	�Aþ(�-Á\ó�2ï5t`F!D�PJ¹UI�DC·�ì9ì�í:M�FGQ�d^í�FwX7í2í:M�CEd�PÆ·[F ½ îÌtöCTMHNÅúÌt,f�PEMHI]Y
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horizontal B-field, 50 eV  (+/- 3 G)horizontal B-field, 50 eV  (+/- 3 G)horizontal B-field, 50 eV  (+/- 3 G)horizontal B-field, 50 eV  (+/- 3 G)horizontal B-field, 50 eV  (+/- 3 G)horizontal B-field, 50 eV  (+/- 3 G)horizontal B-field, 50 eV  (+/- 3 G)horizontal B-field, 50 eV  (+/- 3 G)
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vertical B-field, 50 eV  (+ 3.75/- 3 G)vertical B-field, 50 eV  (+ 3.75/- 3 G)vertical B-field, 50 eV  (+ 3.75/- 3 G)vertical B-field, 50 eV  (+ 3.75/- 3 G)vertical B-field, 50 eV  (+ 3.75/- 3 G)vertical B-field, 50 eV  (+ 3.75/- 3 G)vertical B-field, 50 eV  (+ 3.75/- 3 G)
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longitudinal B-field, 20 eV  (+/- 70 G)longitudinal B-field, 20 eV  (+/- 70 G)longitudinal B-field, 20 eV  (+/- 70 G)longitudinal B-field, 20 eV  (+/- 70 G)longitudinal B-field, 20 eV  (+/- 70 G)longitudinal B-field, 20 eV  (+/- 70 G)longitudinal B-field, 20 eV  (+/- 70 G)longitudinal B-field, 20 eV  (+/- 70 G)longitudinal B-field, 20 eV  (+/- 70 G)longitudinal B-field, 20 eV  (+/- 70 G)
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IÃ¹bFVF�I í+D�A_CEM�»¸íÈ¹UQlPEdHQ�í»ì&\�í�NÎ¹UM�F�A�í4I í�CEJKCJ»¸í�D ·�ì�ì9í�MGF�Q9ï3É�¹bFGA�¹^M�F�Abí�Q�í4d�PJ·HMHN_C¸ì½¹ í�QVfhFGA�í4d�í:CEW
Q&F¸¹^IUISA�¹bFGQ|FGA�í�D:PEIUIêí:D�F�Pðì�ï t,Q9F�A�íÌDC·�ì9ì�í:M�FGQ�C¸ì9í�PJ·0F�Q½¹UN�íxFGA�í�Q9í+\mCEIÃ·�í�QVflWÈ¹^QVQ½¹UM�»�DC·�ì9ì�í:M�F@¹^Q
PEdHQ9í2ìi\?í�Nbï+@(Abí�D2í�MGF&ì�í3PEB�FGA�í3cHIUC:F&í�CJ·�¹UQ7C:F3CEd�PÆ·[F�C�D ·�ì�ì9í�MGF+PEB�o�trX|A�¹^D�A�Q*·�»J»¸í:Q&F�Q-FGAHC:F
C�Ç�í�IUN�PEB�CTd�PJ·0F+¡¸ï^¿KÄx¹UQ9c�ì�í:Q�í:M�F!CEMHN�M�í»í�NHQ(F�P�d^í4D�P¸ì9ì�í�DaF\í:NqB/P¸ì9ï�@(A�¹UQ(\mCEIÃ·�í4D�PTW+c_C¸ì�í:Q
X7í�IUI<X?¹]F�Aùíaº�c^í�DaF�C:F¸¹^PTM�B[ì�PEW FGA�í�\�í2ì&F¸¹^D:CEI�D�PEW4c�PEM�í�MGF9PTBmF�A�í�í�C¸ìiF�A�Çbí�IUN�PEB»CEd�PJ·[F,¡¸ïU ÅÄ B/P¸ì
Ö7í ¹^Nbí�IUd�í»ì½»|X?¹]F�AÌCÈ»¸í�PÆ»¸ì�CEc_A�¹^D9IUC:F¼¹]F¼·_N�íÑÐÒ-wîJ" � ï
t,c_cHIbYI¹UM�»�CùÿKü���Ã*Á\ö��AþL�-Á\ó���/Ã ó���Ã����Aö�����/Ãáü+ó«��[ú:Á�þ\ö�����Ã¯D:PEMHÇHM�í:Q-F�A�í í�I í�D�F&ì�PEM�d^í�CEW4f«C�B/CED�F
F�A_C:Fm¹UQ�D�PEW4W4PEMHI]Y@·_Q�í�Nn¹^MYí�I í�D�F&ì�PEMn»J·HM!Nbí�\I¹^D»í�Q9ï�É�¹]F�AxC� E¡Tí�¢�d�í:CEWÓ¹bF,D�CTM!d^íOQ9í2í�M�FGAHC:F
X?¹]F�AHPJ·0F�CEM3CEc_cHIÊ¹ í�N�Çbí�IUN,F�A�í�Iêí:CEJKCJ»¸íLD ·�ì�ì9í�MGF�Q½¹]F¼·_C:F¼¹UPEMq¹UQS�·�¹]F\íÔ»EP<P<N�ï�É�¹]F�A�C,oE¡�í�¢ d�í:CEW
AHPZX7í�\?í»ì�f�FGA�í|Q½¹]F¼·HC:F¸¹^PTM¿¹UQ,I í�Q�Q¾»EP<PmNHfhPTMHIbYqCEMÌCEcHc_IÊ¹ í�NuÇbí�IUNuIêí:CENHQ�F�PxC!Q½¹Ã»EM�¹UÇHD:CEMGF�c�P¸ì&F¸¹^PEM
PEB�FGA�í�D ·�ì�ì9í�MGF7FGP�d�í�Q�í»í�M=PEM4F�A�í3D:PEIUIêí:D�F�Pðì�ï|@(A�í3B/CEDaFOFGAHC:F�B[ìVPEW CEd�PJ·[F ñ:oxtÂPEMGX,C¸ì�N_Q
F�Abí í:Iêí:D�F\ìVPEMHQOQ&F�Cðì&FSF�P+A�¹bFSF�Abí ì9í�c^í�IUIêí»ì,c�ì*¹^QVWÕ¹UQSCxD:Iêí:C¸ì¾¹UMHN�¹UD�CRF¼¹UPEMuAHPZX FGA�í í:Iêí:D�F&ì�PEMHQOC¸ì�í
B/P¸ìVD2í�N7FGPlB/PEI^IUPZX¯FGA�í(W4CJ»EM�íaF¼¹UD(Ç�í�IUN4IÊ¹UM�í:Q�ï(vwM,F�A�¹^Qì9íC»J¹UWWí�FGA�í(d^í�CEW£c�ì�PTÇHIêí�¹UQ�MHP:F�í�º�c�í:D�F&í�N
F�P�íaº�A�¹^d�¹]F+F�A�íÌQ�AHCTc�í�J²MHPZX|M·B[ìVPEW F�AbíÌQ*¹^WÉ·HIUC:F¼¹UPEMHQ9ïÄ@(A�í�I í�CEJKCJ»¸í�D ·�ì�ì9í�MGFuQ9í2í:M·PEM=F�A�í
Q�A�¹êí:I^N�¹UM�»�í�I í�D�F&ì�P<N�í+CEMHN�F�A�íWì�í:c�í:I^I í2ìTì�í:Q½·HI]F�Q|B[ì�PTW N�¹ ì�í�DaF�I]Y�Q�D»ì�CEc�¹UM�»4F�A�íWí�I í�DaF\ìVPEMÅd^í�CEWWïÇ�P¸ìld�P:F�A�í�I í�DaF\ì�PTMÅd^í�CEWjí:M�í2ì*»J¹êí:Q�f�F�A�í+D�PEIUI í�D�FGP¸ì|DC·�ì9ì�í�MGFÁí�º�A�¹Ud�¹]F�Q�CÌc^í2ì½¹UP<N�¹^D4d^í�AHCZ\I¹UPJ·�ì�f
B/P¸ì9 E¡�í�¢öX?¹bFGAÅW4C:ºI¹^W4CuCRF!CTd�PJ·0F ½ ñ»îEf�¡�CTMHNÅ¾Yñ»îÌteD:PJ¹UI�D ·�ì�ì9í�MGF�f-Iêí:Q�Q�cbì�PEMHPÆ·HMHD2í:NÆB/P¸ì
F�AbíxoE¡Kí�¢Èd^í�CEW4fhX|A�í2ì9í!MHPÌc�ì�PTMHPJ·HMHD»í�NqW+CRº�¹UWÅ·_WÖ¹UQ9B/PJ·HMHNqC¸ì�PJ·_MHN�FGA�í+P¸ì½¹Ã»J¹UMÅd^í�Q½¹UN�í:Q
F�AbíOFwX7P�W4C:ºI¹UW+C�CRF ñ:¡�t7ï«t,M$í�º�cHIUCEMHCRF¼¹UPEM=B/P¸ì�FGA�¹^Q,D�PJ·HIUN=d^íOF�A�í�A�í�IÃ¹^D:PJ¹UNHCEI6W4P:F¸¹^PEM=PTB
F�AbíLí�I í�DaF\ì�PTMHQÑ¹^M!FGA�í3W4CJ»EM�íaF¼¹UD�Ç�í�IUN�ï4@(A�í�I í�CEN=PTB�F�A�í�A�í:IÊ¹UD�PÆ¹^NHCTI`W4P:F¼¹UPEMHf`CEI^QVP�D�CEIUI í�N�F�A�í
D�Y�D:I^P:F&ì�PEM�I í�M�»:FGAHfSPEB� E¡�í�¢�í�I í�DaF\ìVPEMHQÈ¹^M?C�Ç�í:I^N�D�P¸ì9ì�í:Q�c�PEMHN�¹UM�»�F�P�ñ»î�tùD�PÆ¹^ILD ·�ì�ì9í�MGF/¹^Q
n¸ïU¿�D�W4f�B/P¸ìloE¡oía¢�í�I í�D�F&ì�PEM_Q�CEM_N¶ñR¡�tøDC·�ì9ì�í�MGFxo¸ïU÷�D�WWï�@(A�¹UQÑ¹^Q�¹UM�F�A�í4D�Pðì�ì�í:D�F�ìVCEM�»¸í�CEQ
F�Abí�N�¹UQ&FGCEMHD2í�B[ì�PEW�F�Abí�WÈ¹^N_NHIêí�PEB�F�AbíÅ¹UM�F&í2ìVCED�F¸¹^PEM$ì9íC»J¹UPEMxFGP|FGA�í3D�PTI^I í�DaF�P¸ì¾¹^QOn¸ï³ñ|D�WWï�@(Abí
c^í2ì½¹UP<N�¹^DOd�í:AHCZ\I¹^PJ·bìLD�PJ·_I^N�FGA·HQLd^í]¹UM�F&í2ìVc�ì�íaF\í�N3FGAHC:F�X?¹bFGA�×2í2ìVP3DC·bì�ì�í:MGF�f<FGA�í,d^í�CTWöA�¹bFGQ«F�A�í
D�PTI^I í�DaF�P¸ìVfmX?¹bFGA®ì½¹UQ½¹UM�»�D�PJ¹UI�D ·�ì�ì9í�MGF�f_FGA�í7A�í:IÊ¹UD�PÆ¹^NHCTI»W4P:F¼¹UPEM�Q�A�¹^B�FGQ`F�A�íld^í�CEWöCZX7CZYuB[ì�PEW F�A�í
D�PTI^I í�DaF�P¸ì|D2í:M�F&ì�í�·HMGF¼¹UI^f�C:F9F�A�í4W4C:ºI¹UW+CTf�PEMbíxBÁ·HIUI�DC¹ ì�D ·HIUC:F¼¹UPEMÅPTB*F�A�¹^Q|A�í�IÃ¹UD�PJ¹UNHCEI�W4P:F¼¹UPEMG¹^Q
CED:D�PEW4cHIÃ¹^QVA�í�Nbï
vwM�D:PEW4cHC¸ì½¹UQ�PTMHf�WWí�CTQ½·�ì9í�WWí�MGF�Q(CRF�FGA�í,Q9í�F¼·_c(¹^MxvwQ�ì�Cðí�I�C¸ì�íOQ�AHPZX|M(¹UM!Ç�»J·bì�í7îðï^oE÷ðïLÖ7í»ì�í�f²F�A�í
P¸ì*¹êí:M�FGC:F¼¹UPEM4PEB)F�A�í�í:Iêí:D�F&ì�PEM+d�í:CEW�C:ºI¹UQ1¹^Q�C:FSCTM+CTM�»EI í(PEB�îT ��F�PlMHP¸ìiF�A ½ Q�PJ·0F�AHfEF�Abí2ì�í:B/P¸ì�í(CTI^QVPC�A_P¸ì½¹U×�PEMGFGCEI�W+CÆ»EM�í�F¸¹^DSÇ�í:I^NF¹UQ�M�í2í:N�í�N�B/P¸ì�D:PEW4c�í:MHQ�C:F¸¹^PTM�ï�o�·�í�F�PSFGA�íE»¸í�PJ»ðì�CEcHA�¹^DSI^CRF¼¹]F¼·HN�í
PEBOCEd�PÆ·[FÌnEo�Vf�ì�PJ·�»EAHI]Y ¡¸ïUnjÄ$¹UQ+M�í2í:N�í�N�¹^M¯AHP¸ì½¹U×�PTM�FGCEI(CEQ7X7í�IUIOCEQÈ¹UM�\�í2ìiF¼¹UD�CEI�N�¹ ì�í:D�F¼¹UPEMHf
D�Pðì�ì�í:Q�c�PEMHN�¹UM�»�F�P�CEd�PJ·[F îÌtÂD�PJ¹UI6DC·bì�ì�í:MGF\ï�@(A�¹UQ9W4C:F�D�A�í:Q9M�¹^D»í�I]Y=F�A�í�PTj�Q9í�F+Q�í»í�MG¹^M�d�P:F�A
W4CJ»EM�íaF¼¹UD�Çbí�IUN5Q�D:CEMHQE¹^MÌÇ�»J·bì�í î¸ïUoE÷¸ïSt,Mº¹^MGF\í»ì�í:Q&F¼¹UM�»Yí�j^í�D�F�D�CTM5d^í|Q9í2í:M+X|A�í:M5c^í2ì�B/Pðì�WÈ¹^M�»
F�Abí�Q�í4WWí�CTQ½·�ì9í�WWí�MGF�Q(X?¹]F�A�F�A�í�NbíC!�í:D�F�Pðì?¹UM=NHPZX|M�c�PEQ*¹bF¸¹^PTMHf6Q�í»í4Ç�»J·�ì9í î¸ï^oTú¸ò�QiF\í»í2ì½¹UM�»�F�A�í
d^í�CEW AHP¸ì*¹^×:PEMGF�CEIUI]Y�X?¹]F�A·C�\?í»ì&F¼¹UD�CTIOÇ�í:I^NØd�PJ·HM_D2í�Q9F�A�í�d�í:CEW PEjÆF�A�í�N�íC!bí�D�FGP¸ì�AHPÆ·HQ½¹UM�»¸ï
t,B�F&í2ìOC�N�í�D»ì�í:CEQ�íq¹UM=D�PEIUI í�D�FGP¸ì7CEM_NuQ�A�¹ í�IUN�¹UM�»®í�I í�DaF\ì�P<N�í3D ·�ì�ì9í�MGF7X|A�í:M�CEcHcHI]YI¹^M�»�W4P¸ì9í�CEM_N
W4P¸ì�ílD ·�ì�ì9í�MGF�PEB�M�íC»TC:F¼¹]\?í9c�PEI^Cðì½¹]FwY=Q½¹UWÈ¹^IUC¸ì6F�P,FGA�í9Q½¹]F¼·HCRF¼¹UPEMK¹^M�Ç�»J·bì�íCî¸ïUoE÷EfmFGA�í�Q9í9DC·�ì9ì�í�MGFGQ
Q&FGC¸ì&F4FGPG¹UMHD»ì�í�CTQ�í5CÆ»ECJ¹UM�ïØ@(A�íÌQ½¹UN�í4X,CEIUI(PEB�FGA�í�N�íC!bí�D�FGP¸ì+AHPJ·HQ*¹^M�»G¹UQxPEM_IbY CTd�PJ·0FÌnqW4W
B[ì�PTW FGA�í�í�I í�DaF\ìVPEM3F�C¸ì*»¸í�F9B[ìVCEWWí�f»QVP,F�A�ílW4PEQiF9IÃ¹^J í�I]Y�í�º�cHIUCEMHC:F¸¹^PTMº¹UQ«FGAHC:FLFGA�íCí�I í�DaF\ì�PTMHQ(C¸ì�í
ì�í !�í�DaF\í:N5B[ì�PTW F�A�¹UQ6\?í»ì&F¼¹UD�CTI*Q*·�ì�B/CTD2í9dHCED�J�PEMGFGPlFGA�í9D�PEIUI í�D�FGP¸ì�ï
t B[íaX�D:PEW4W�í:MGF�Q�Q�AHPÆ·HI^N�d^í7CENHNbí�N®ì�í »EC¸ì�N�¹^M�»,FGA�í7M�í:D2í:Q�Q½¹]FwY�F�P�D:PEW4c�í:MHQ�CRF\í-F�AbílW+CÆ»EM�í�F¸¹^D
Ç�í:I^NHf�F�A�í�d^í�AHCZ\I¹^PÆ·�ìxPTB�F�AbíKí:Iêí:D�F&ì�PEM¯d�í:CEW C:F�I^PZX í�M�í»ì½»J¹ í�QxCEMHN=F�A�íÌc�PTQ�Q½¹Ud�¹UIÊ¹]FwY?F�P×·HQ9í
IUPEM�»J¹]F¼·HN�¹^MHCTIhÇ�í�IUNHQ�F�PÈ»J·�¹UN�í(F�A�í9d^í�CEWWïOÇrì�PEW F�A�íLF\í:Q&FGQOc^í2ìVB/P¸ì�WWí�N�F�Abí|Mbí�D2í:Q�Q*¹bFwYÌF�P4D�PTW ½

¥��



Ú�ÛÝÜ Þ�ß²à:áÌâ�ß²à:ã�ä.áHàlå�æ�ç=ß²è�é²ß²â�êUß<æ�ëHß!ì�å�ê^æ�ß²ç�ê^æ=àRáTå�æ�ç�íîå�ä[ï�æ�ßxï�é²ß²â�å)áHêUï�æ

horizontal B-field, 50 eV  (+/- 1.05 G)horizontal B-field, 50 eV  (+/- 1.05 G)horizontal B-field, 50 eV  (+/- 1.05 G)horizontal B-field, 50 eV  (+/- 1.05 G)horizontal B-field, 50 eV  (+/- 1.05 G)horizontal B-field, 50 eV  (+/- 1.05 G)horizontal B-field, 50 eV  (+/- 1.05 G)horizontal B-field, 50 eV  (+/- 1.05 G)
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vertical B-field, 50 eV  (+ 1.58/- 1.75 G)vertical B-field, 50 eV  (+ 1.58/- 1.75 G)vertical B-field, 50 eV  (+ 1.58/- 1.75 G)vertical B-field, 50 eV  (+ 1.58/- 1.75 G)vertical B-field, 50 eV  (+ 1.58/- 1.75 G)vertical B-field, 50 eV  (+ 1.58/- 1.75 G)vertical B-field, 50 eV  (+ 1.58/- 1.75 G)
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vertical B-field, 50 eV  (+ 1.58/- 1.75 G)vertical B-field, 50 eV  (+ 1.58/- 1.75 G)vertical B-field, 50 eV  (+ 1.58/- 1.75 G)vertical B-field, 50 eV  (+ 1.58/- 1.75 G)vertical B-field, 50 eV  (+ 1.58/- 1.75 G)vertical B-field, 50 eV  (+ 1.58/- 1.75 G)vertical B-field, 50 eV  (+ 1.58/- 1.75 G)
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Electrical connections

Cooling water connections

Manipulator

Getter pumps
Electron target

Guide rods
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Electron Beam Energy [eV]
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��\��²³�¿ Ê �Ëµ¾»
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