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�+�B�}�+ �T�`�Q�T�2�`�i�B�2�b �m�b�2�/ �B�M �Q�m�` �b�i�m�/�B�2�b ���`�2 �7�m�`�i�?�2�` �/�2�i���B�H�2�/ �B�M �2���+�? �Q�7 �i�?�2 �`�2�H�2�p���M�i �T���T�2�`�b
�U�b�2�2�S���T�2�` �A�-�S���T�2�` �A�A�-�S���T�2�` �A�A�A�B�M �i�?�2�B�` �+�Q�`�`�2�b�T�Q�M�/�B�M�; �+�?���T�i�2�`�b�V�X

�S�B�T�2�j�.

�h�?�2 �S�B�T�2�j�. �U�a�€�M�+�?�2�x �2�i ���H�X�k�y�R�e�V �B�b �� �T�B�T�2�H�B�M�2 �/�2�b�B�;�M�2�/ �7�Q�` �}�i�i�B�M�; �+�m�#�2�@�H�B�F�2 �b�T�2�+�i�`�Q�@
�b�+�Q�T�B�+ �/���i���- �#���b�2�/ �Q�M �i�?�2 �6�A�h�j�. �U�G���+�2�`�/�� �2�i ���H�X�k�y�k�k�V �K�2�i�?�Q�/�X �q�?�B�H�2 �S�B�T�2�j�. �?���b
�#�2�2�M �#�`�Q���/�H�v �m�b�2�/ �B�M �J���L�:���- �B�i �?���b ���H�b�Q �#�2�2�M �i�2�b�i�2�/ �B�M �/���i�� �7�`�Q�K �Q�i�?�2�` �A�6�a �b�m�`�p�2�v�b�-
�b�m�+�? ���b �i�?�2 �*���H���` ���H�i�Q �G�2�;���+�v �A�M�i�2�;�`���H �6�B�2�H�/ ���`�2�� �U�*���G�A�6���a�€�M�+�?�2�x �2�i ���H�X�k�y�R�k�V�X
�h�?�2 �/�2�i���B�H�b �?���p�2 �#�2�2�M �/�2�b�+�`�B�#�2�/ ���M�/ �b�m�K�K���`�B�x�2�/ �B�M �M�m�K�2�`�Q�m�b �T�m�#�H�B�b�?�2�/ �p�2�`�b�B�Q�M�b �Q�7
�i�?�2 �i�Q�Q�H�ö�b �m�b���;�2�- �r�B�i�? �Q�M�2 �Q�7 �i�?�2 �#�`�Q���/�2�b�i �7�Q�m�M�/ �B�M�a�€�M�+�?�2�x �2�i ���H�X�U�k�y�k�k�V�X �A�M �b�m�K�@



�A�M�i�2�;�`���H �}�2�H�/ �b�T�2�+�i�`�Q�b�+�Q�T�v �d

�K���`�v�- �i�?�2 �T�B�T�2�H�B�M�2 �K�Q�/�2�H�b �b�2�T���`���i�2�H�v �i�?�2 �B�Q�M�B�x�2�/ �;���b �2�K�B�b�b�B�Q�M �H�B�M�2�b ���M�/ �i�?�2 �b�i�2�H�H���`
�H�B�;�?�i �B�M �2���+�? �`�2�b�i�@�7�`���K�2 �b�T�2�+�i�`�m�K�X �h�?�2 �b�i�2�H�H���` �+�Q�M�i�B�M�m�m�K �B�b �K�Q�/�2�H�2�/ �#�v �+�Q�K�#�B�M�B�M�;
�/�m�b�i�@���i�i�2�M�m���i�2�/ �U�*���`�/�2�H�H�B �2�i ���H�X�R�N�3�N�V �a�a�S �i�2�K�T�H���i�2�b�- �7�`�Q�K �r�?�B�+�? �T���`���K�2�i�2�`�b �H�B�F�2 �b�i�2�H�@
�H���` �p�2�H�Q�+�B�i�B�2�b�- �b�i�2�H�H���` �p�2�H�Q�+�B�i�v �/�B�b�T�2�`�b�B�Q�M�- ���M�/ �b�i�2�H�H���` �2�t�i�B�M�+�i�B�Q�M ���`�2 �2�b�i�B�K���i�2�/�X ���7�i�2�`
�i�?�B�b �B�b �/�Q�M�2�- �B�Q�M�B�x�2�/ �;���b �2�K�B�b�b�B�Q�M �H�B�M�2�b ���`�2 �K�Q�/�2�H�2�/ �i�Q �/�2�`�B�p�2 �i�?�2�B�` �~�m�t�2�b�- �p�2�H�Q�+�B�i�B�2�b�-
���M�/ �p�2�H�Q�+�B�i�v �/�B�b�T�2�`�b�B�Q�M�b�X

�a�Q�K�2 �M�Q�i���#�H�2 �/�B�z�2�`�2�M�+�2�b �#�2�i�r�2�2�M �S�B�T�2�j�. ���M�/ �i�?�2 �J���L�:�� �.���S ���`�2 �i�?���i �i�?�2
�7�Q�`�K�2�` �2�K�T�H�Q�v�b �� �K�Q�`�2 �b�Q�T�?�B�b�i�B�+���i�2�/�- �B�i�2�`���i�B�p�2 �T�`�Q�+�2�/�m�`�2 �i�Q �}�i �i�?�2 �2�K�B�b�b�B�Q�M �H�B�M�2�b�X
�6�m�`�i�?�2�`�K�Q�`�2�- �B�i �m�b�2�b �� �+�Q�M�i�B�M�m�m�K �b�2�;�K�2�M�i���i�B�Q�M �#�B�M�M�B�M�; �i�?���i �#�2�i�i�2�` �T�`�2�b�2�`�p�2�b �;���H���t�v
�K�Q�`�T�?�Q�H�Q�;�v�X �A�i �7�Q�+�m�b�2�b �Q�M �T�`�Q�p�B�/�B�M�; �b�i���` �7�Q�`�K���i�B�Q�M �?�B�b�i�Q�`�B�2�b �U�a�6�>�b�V ���M�/ �Q�i�?�2�` �b�i�2�H�H���`
�T�Q�T�m�H���i�B�Q�M �T�`�Q�T�2�`�i�B�2�b �#�2�v�Q�M�/ �i�?�2 �#���b�B�+ �F�B�M�2�K���i�B�+�b ���M�/ �H�B�M�2 �~�m�t�2�b �T�`�Q�p�B�/�2�/ �#�v �i�?�2
�.���S�X �q�2 �#�`�Q���/�H�v �m�i�B�H�B�x�2 �i�?�2�B�` �B�M�i�2�;�`���i�2�/ �T�`�Q�T�2�`�i�B�2�b�- �r�?�B�+�? ���`�2 �b�Q�K�2�i�B�K�2�b �`�2�7�2�`�`�2�/ �i�Q
���b �i�?�2 �J���L�:�� �o���H�m�2�/�@���/�/�2�/ �*���i���H�Q�; �U�o���*�c�a�€�M�+�?�2�x �2�i ���H�X�k�y�R�3�V�X �a�Q�K�2 �Q�7 �i�?�2�b�2
�T�`�Q�T�2�`�i�B�2�b ���`�2 �K�2�M�i�B�Q�M�2�/ �H���i�2�` �B�M �i�?�2 �+�Q�`�`�2�b�T�Q�M�/�B�M�; �T���T�2�`�b�- �r�?�2�M ���T�T�H�B�+���#�H�2�X

�J�1�:���*�l�"�1�a

�h�?�2 �J�1�:���*�l�"�1�a �B�b ���M�Q�i�?�2�` �T�B�T�2�H�B�M�2 �7�Q�+�m�b�2�/ �Q�M �A�6�a �/���i���- �T���`�i�B�+�m�H���`�H�v �7�Q�` �J���L�:��
�U�_�B�z�2�H �2�i ���H�X�k�y�k�j�V�X �h�?�2 �T�`�Q�+�2�/�m�`�2 �m�b�2�b �i�?�2�m�`�m�i���m�+�Q�/�2 �U�.�m�H�H�B�m�b �J���H�H�K���M�M �� �_�B�7�@
�7�2�H�k�y�k�j�V ���M�/ �T�2�`�7�Q�`�K�b �� �b�T���t�2�H�@�#�v�@�b�T���t�2�H �b�T�2�+�i�`���H �b�v�M�i�?�2�b�B�b �7�Q�H�H�Q�r�B�M�; �i�?�2 �T�`�Q�+�2�/�m�`�2�b
�7�`�Q�K �i�?�2 �a�h���_�G�A�:�>�h �+�Q�/�2 �U�*�B�/ �6�2�`�M���M�/�2�b �2�i ���H�X�k�y�y�8�V�X �A�i ���/�Q�T�i�b �b�i���M�/���`�/ �T�`�Q�+�2�@
�/�m�`�2�b �b�B�K�B�H���` �i�Q �i�?�Q�b�2 �m�b�2�/ �B�M �Q�i�?�2�` �T�B�T�2�H�B�M�2�b �i�Q �T�`�Q�/�m�+�2 �b�i�2�H�H���` �+�Q�M�i�B�M�m�m�K �}�i�i�B�M�;�-
�2�K�B�b�b�B�Q�M �H�B�M�2 �}�i�i�B�M�;�- ���M�/ �/�2�`�B�p�2 �i�?�2�B�` �7�m�M�/���K�2�M�i���H �T�`�Q�T�2�`�i�B�2�b�X �A�M �+�Q�M�i�`���b�i �i�Q �S�B�T�2�j�.�ö�b
�+�Q�M�i�B�M�m�m�K �#�B�M�M�B�M�; �Q�` �i�?�2 �J���L�:�� �.���S�ö�b �b�i���M�/���`�/ �o�Q�`�Q�M�Q�B �#�B�M�M�B�M�;�- �J�1�:���*�l�"�1�a
�K���t�B�K�B�x�2�b �b�T���i�B���H �/�2�i���B�H �#�v ���p�Q�B�/�B�M�; �#�B�M�M�B�M�; ���H�i�Q�;�2�i�?�2�`�- �K���F�B�M�; �B�i ���H�b�Q ���M �2�t�+�2�H�H�2�M�i
�+�Q�K�T�H�2�K�2�M�i ���M�/ �+�Q�M�b�B�b�i�2�M�+�v �+�?�2�+�F �r�?�2�M �+�Q�K�T���`�B�M�; �`�2�b�m�H�i�b ���+�`�Q�b�b �/�B�z�2�`�2�M�i �T�B�T�2�H�B�M�2�b�X

�� �b�B�;�M�B�}�+���M�i �7�2���i�m�`�2 �Q�7 �i�?�2 �/���i�� �T�`�Q�/�m�+�i�b �7�`�Q�K �i�?�B�b �T�B�T�2�H�B�M�2 �B�b �i�?���i �B�i �T�`�Q�p�B�/�2�b
�T�m�#�H�B�+ �+���i���H�Q�;�b �Q�7 �`���/�B���H �T�`�Q�}�H�2�b �7�Q�` �K���M�v �T�`�Q�T�2�`�i�B�2�b�- �M�Q�i �Q�M�H�v ���i �/�B�z�2�`�2�M�i �`���/�B���H �b�i�2�T�b
�#�m�i ���H�b�Q �B�M �/�B�z�2�`�2�M�i �m�M�B�i�b �U�F�T�+�- ���`�+�b�2�+�Q�M�/�b�- ���M�/ �M�Q�`�K���H�B�x�2�/ �#�v �i�?�2 �;���H���t�v�ö�b �2�z�2�+�i�B�p�2
�`���/�B�m�b�V�X �h�?�2 �`���/�B���H �T�`�Q�}�H�2�b ���H�b�Q �+�Q�M�b�B�/�2�` �i�?�2 �;���H���t�B�2�b�öb=a ���t�B�b �`���i�B�Q�X �h�?�B�b �B�b �M�Q�i
���p���B�H���#�H�2 �B�M �i�?�2 �.���S �Q�` �S�B�T�2�j�.�- ���H�i�?�Q�m�;�? �B�i �+���M �#�2 �`�2�+�Q�p�2�`�2�/ �K���M�m���H�H�v�X �>�Q�r�2�p�2�`�-
�K���M�v �Q�7 �i�?�2 �T�`�Q�T�2�`�i�B�2�b �M�2�2�/�2�/ �i�Q �b�i�m�/�v �b�T���i�B���H�H�v ���`�2 �b�m�#�b�i���M�i�B���H�H�v �K�Q�`�2 ���+�+�2�b�b�B�#�H�2 �7�`�Q�K
�i�?�2 �J�1�:���*�l�"�1�a�- �r�?�B�+�? �B�b �r�?�v �r�2 �#�`�Q���/�H�v �Q�T�i �7�Q�` �i�?�2�B�` �`���/�B���H �T�`�Q�}�H�2�b�R�X �q�?�B�H�2 �b�m�+�?
�T�`�Q�}�H�2�b �+���M �#�2 �`�2�+�Q�M�b�i�`�m�+�i�2�/ �7�`�Q�K �i�?�2 �Q�i�?�2�` �T�B�T�2�H�B�M�2�b�- �J�1�:���*�l�"�1�a �K���F�2�b ���+�+�2�b�b
�i�Q �i�?�B�b �B�M�7�Q�`�K���i�B�Q�M �K�Q�`�2 �b�i�`���B�;�?�i�7�Q�`�r���`�/�X �L�Q�i���#�H�v�- �i�?�2 �S�B�T�2�j�. �o���* �/�Q�2�b �T�`�Q�p�B�/�2
�b�H�Q�T�2�b �7�Q�` �`���/�B���H �;�`���/�B�2�M�i�b �Q�7 �b�Q�K�2 �T�`�Q�T�2�`�i�B�2�b�- �r�?�B�+�? �r�2 �}�M�/ �i�Q �#�2 �#�`�Q���/�H�v �+�Q�M�b�B�b�i�2�M�i
�r�B�i�? �J�1�:���*�l�"�1�a�X �q�2 �7�m�`�i�?�2�` �/�B�b�+�m�b�b �i�?�2�b�2 �+�Q�K�T���`�B�b�Q�M�b �B�M �i�?�2 �B�M�/�B�p�B�/�m���H ���M���H�v�b�B�b

�R�A�M�B�i�B���H�H�v�- �B�M�S���T�2�` �A�r�2 �7�Q�+�m�b�2�/ �Q�M �B�Q�M�B�x�2�/ �;���b �Q�m�i�~�Q�r�b �}�i�i�B�M�; �m�T �i�Q �i�r�Q �:���m�b�b�B���M �+�Q�K�T�Q�M�2�M�i�b
�i�Q �i�?�2 �2�K�B�b�b�B�Q�M �H�B�M�2�b �U�M�Q�i ���+�+�Q�m�M�i�2�/ �7�Q�` �B�M �i�?�2 �/�2�b�+�`�B�#�2�/ �T�B�T�2�H�B�M�2�b�c �b�2�2 �i�?�2 �H���b�i �b�m�# �b�2�+�i�B�Q�M �7�`�Q�K
�a�2�+�i�B�Q�M�R�X�k�X�R�V ���M�/ �i�?�2�`�2�7�Q�`�2�- �M�Q ���/�/�B�i�B�Q�M���H �`���/�B���H �T�`�Q�}�H�2�b �r�2�`�2 �m�b�2�/�X �>�Q�r�2�p�2�`�- �B�M �i�?�2 �M�2�t�i �T���T�2�`�b
�U�S���T�2�` �A�A���M�/�S���T�2�` �A�A�A�V�- �r�2 �K���/�2 �m�b�2 �Q�7 �i�?�2 �`�2���/�B�H�v ���p���B�H���#�H�2 �`���/�B���H �T�`�Q�}�H�2�b �7�`�Q�K �J�1�:���*�l�"�1�a�X
�h�?�B�b �`�2�/�m�+�2�b �`�2�/�m�M�/���M�i �T�`�Q�+�2�b�b�B�M�; �b�i�2�T�b �#�v �2�H�B�K�B�M���i�B�M�; �i�?�2 �M�2�2�/ �i�Q �/�Q�r�M�H�Q���/ �H���`�;�2 �/���i�� �T�`�Q�/�m�+�i�b
�U�r�?�B�+�? ���H�b�Q �i�`���M�b�H���i�2�b �i�Q �?�m�;�2 ���K�Q�m�M�i�b �Q�7 �;�B�;���#�v�i�2�b �Q�7 �b�i�Q�`���;�2�V ���M�/ �`�m�M �Q�m�` �Q�r�M �`���/�B���H ���M�M�m�H�B �+�Q�/�2�X



�3 ���+�i�B�p�2 �;���H���+�i�B�+ �M�m�+�H�2�B

�+�?���T�i�2�`�b �U�B�M �i�?�2 �B�M�/�B�p�B�/�m���H �T���T�2�`�b�V�X

�� �T�B�T�2�H�B�M�2 �/�2�b�B�;�M�2�/ �i�Q �T�m�`�b�m�2 �Q�m�i�~�Q�r �b�B�;�M���i�m�`�2�b

�h�?�2 �/���i�� �T�`�Q�/�m�+�i�b �/�2�b�+�`�B�#�2�/ ���#�Q�p�2 �+�Q�M�i���B�M �p���H�m���#�H�2 �B�M�7�Q�`�K���i�B�Q�M �i�?���i �B�b �r�B�/�2�H�v �m�b�2�/
�i�?�`�Q�m�;�?�Q�m�i �i�?�B�b �i�?�2�b�B�b�X �>�Q�r�2�p�2�`�- �M�Q�M�2 �Q�7 �i�?�2�K ���i�i�2�K�T�i �i�Q �i�`���+�2 �M�Q�M�@�;�`���p�B�i���i�B�Q�M���H
�F�B�M�2�K���i�B�+ �+�Q�K�T�Q�M�2�M�i�b �b�2�2�M �B�M �2�K�B�b�b�B�Q�M �H�B�M�2�b�- �m�b�m���H�H�v �m�b�2�/ ���b �Q�m�i�~�Q�r �i�`���+�2�`�b �U�b�2�2
�a�2�+�i�B�Q�M�R�X�j�X�k�V�X �� �+�Q�K�K�Q�M �i�2�+�?�M�B�[�m�2 �7�Q�` �B�M�/�B�+���i�B�M�; �i�?�2 �T�`�2�b�2�M�+�2 �Q�7 �Q�m�i�~�Q�r�b �B�M�p�Q�H�p�2�b
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���T�T�`�Q�t�B�K���i�2�H�v �j�y �K�B�H�H�B�Q�M �B�M�/�B�p�B�/�m���H �b�T�2�+�i�`�� ���`�2 �T�`�2�b�2�M�i�- ���M�/ �r�2 �`�2�[�m�B�`�2�/ �i�?�2 �m�b�2 �Q�7
�K�m�H�i�B�@�T���`���H�H�2�H �T�`�Q�+�2�b�b�B�M�; �2�M�p�B�`�Q�M�K�2�M�i�b �7�Q�` �i�?�2 �}�i�i�B�M�; �T�`�Q�+�2�/�m�`�2�X �P�m�` �+�Q�/�2 �Q�m�i�T�m�i�b
�M�Q�M�@�T���`���K�2�i�`�B�+ �p�2�H�Q�+�B�i�v �r�B�/�i�? �K���T�b �U�7�`�Q�K �(O III �)�V�- ���M�/ �r�2 �`�Q�m�i�B�M�2�H�v �`�2�7�2�` �i�Q �i�?�2�K �b
�q 80�c �b�2�2�S���T�2�` �A�V�X ���/�/�B�i�B�Q�M���H�H�v�- �;�`���T�?�B�+���H �m�b�2�` �B�M�i�2�`�7���+�2�b �r�2�`�2 �/�2�p�2�H�Q�T�2�/ �i�Q �p�B�b�m���H�B�x�2
���M�/ �2�t�T�H�Q�`�2 ���b �K���M�v �b�T�2�+�i�`�� ���b �T�Q�b�b�B�#�H�2�X ���7�i�2�` �p�B�b�m���H�B�x�B�M�; �� �`�2�T�`�2�b�2�M�i���i�B�p�2 �b�T�2�+�i�`�m�K
�b�2�i�- �r�2 �?���p�2 �2�M�b�m�`�2�/ �i�?���i �i�?�2 �}�i�b �r�Q�`�F �+�Q�`�`�2�+�i�H�v�X �h�?�B�b ���H�;�Q�`�B�i�?�K �B�b �Q�M�2 �Q�7 �i�?�2 �T�B�H�H���`�b
�Q�7�S���T�2�` �A�- �r�?�B�+�? �7�Q�+�m�b�2�b �Q�M �K���T�T�B�M�; �B�Q�M�B�x�2�/ �Q�m�i�~�Q�r�b �B�M ���:�L �U�b�2�2 �i�?�2 �T���T�2�` �7�Q�` �i�?�2
�/�2�i���B�H�b�V�X �h�?�2 �/�2�i���B�H�b �Q�M �?�Q�r �Q�m�` ���H�;�Q�`�B�i�?�K �/�2�+�B�/�2�b �B�7 ���M �2�K�B�b�b�B�Q�M �H�B�M�2 �?���b �� �b�2�+�Q�M�/
�+�Q�K�T�Q�M�2�M�i ���`�2 �#���b�2�/ �Q�M �i�?�2 �`�2�/�m�+�2�/ �+�?�B�@�b�[�m���`�2�- ���M�/ �i�?�2 �/�2�i���B�H�b �+���M �#�2 �7�Q�m�M�/ �B�M
���T�T�2�M�/�B�t���X�k�X

�h�?�2 �+�Q�K�#�B�M���i�B�Q�M �Q�7 �i�?�2�b�2 �/�B�z�2�`�2�M�i �T�B�T�2�H�B�M�2�b �Q�z�2�`�b �b�2�p�2�`���H �#�2�M�2�}�i�b�X �L�Q�i �Q�M�H�v �/�Q�2�b
�B�i �/�2�H�B�p�2�` �+�Q�K�T�H�2�K�2�M�i���`�v �/���i�� �T�`�Q�/�m�+�i�b�- �#�m�i �B�i ���H�b�Q ���H�H�Q�r�b �7�Q�` �/�2�K�Q�M�b�i�`���i�B�M�; �� �#�`�Q���/
�+�Q�M�b�B�b�i�2�M�+�v ���+�`�Q�b�b �K�2�i�?�Q�/�b�X �6�m�`�i�?�2�`�K�Q�`�2�- �B�i �`�2�B�M�7�Q�`�+�2�b �i�?�2 �`�2�H�B���#�B�H�B�i�v �Q�7 �i�?�2 �/�2�`�B�p�2�/
�T�?�v�b�B�+���H �T�`�Q�T�2�`�i�B�2�b�X �.�2�b�T�B�i�2 �J���L�:���ö�b �H�B�K�B�i���i�B�Q�M�b �B�M �b�T���i�B���H �`�2�b�Q�H�m�i�B�Q�M �U�i�v�T�B�+���H�H�v �R�X�j
�F�T�+�V�- �B�i �Q�z�2�`�b ���M �2�t�i�2�M�b�B�p�2 �b�T�2�+�i�`���H �r���p�2�H�2�M�;�i�? �`���M�;�2 ���M�/ �B�b �i�?�2 �H���`�;�2�b�i �A�M�i�2�;�`���H �6�B�2�H�/
�l�M�B�i �U�A�6�l�V �b�m�`�p�2�v �Q�7 �H�Q�r�@�`�2�/�b�?�B�7�i �Uz < 0:15�V �;���H���t�B�2�b�X �h�?�B�b �+�Q�K�#�B�M���i�B�Q�M �B�b �T���`�i�B�+�m�H���`�H�v
�p���H�m���#�H�2 �7�Q�` �B�M�p�2�b�i�B�;���i�B�M�; �i�?�2 �r�B�/�2�b�T�`�2���/ �B�M�~�m�2�M�+�2 �Q�7 ���:�L �Q�M �i�?�2�B�` �?�Q�b�i �;���H���t�B�2�b�-
�2�t�i�2�M�/�B�M�; �#�2�v�Q�M�/ �i�?�2 �+�2�M�i�`���H �`�2�;�B�Q�M�b�X �J���L�:�� �b�2�`�p�2�b ���b ���M �B�/�2���H �7�Q�m�M�/���i�B�Q�M���H �A�6�l
�/���i���b�2�i �7�Q�` �7�m�i�m�`�2 �;�2�M�2�`���i�B�Q�M�b �Q�7 �;���H���t�v �2�p�Q�H�m�i�B�Q�M �b�i�m�/�B�2�b�X

�R�X�j���+�i�B�p�2 �;���H���+�i�B�+ �M�m�+�H�2�B

�R�X�j�X�R�a�m�T�2�`�K���b�b�B�p�2 �#�H���+�F �?�Q�H�2 �;�`�Q�r�i�?

�"�H���+�F �?�Q�H�2�b �+�Q�K�2 �B�M �K���M�v �b�B�x�2�b�- �/�2�T�2�M�/�B�M�; �Q�M �i�?�2�B�` �K���b�b�X �h�?�2�Q�`�2�i�B�+���H�H�v�- �� �#�H���+�F �?�Q�H�2
�B�b �� �p�2�`�v �/�2�M�b�2 �Q�#�D�2�+�i�- �r�B�i�? �� �K���b�b �UM �V �2�M�+�H�Q�b�2�/ �r�B�i�?�B�M �� �`�2�;�B�Q�M �b�K���H�H�2�` �i�?���M �B�i�b
�a�+�?�r���`�x�b�+�?�B�H�/ �`���/�B�m�b �Ur s = 2GM=c2�c �r�B�i�?G ���b �i�?�2 �;�`���p�B�i���i�B�Q�M���H �+�Q�M�b�i���M�i�- ���M�/c �i�?�2
�b�T�2�2�/ �Q�7 �H�B�;�?�i�V�X �P�#�b�2�`�p���i�B�Q�M���H�H�v�- �r�2 �+���M �#�`�Q���/�H�v �b�2�i �#�H���+�F �?�Q�H�2�b �B�M�i�Q �i�?�`�2�2 �+���i�2�;�Q�`�B�2�b
�U�b�2�2�"���K�#�B�k�y�k�y�- �7�Q�` �� �`�2�p�B�2�r�V�X �h�?�2 �}�`�b�i �Q�M�2�b ���`�2 �b�i�2�H�H���`�@�K���b�b �#�H���+�F �?�Q�H�2�b �U�r�B�i�?



���+�i�B�p�2 �;���H���+�i�B�+ �M�m�+�H�2�B �N

�i�v�T�B�+���H �K���b�b�2�b �Q�75 < M � < 100�V�- �r�?�B�+�? ���`�2 �� �`�2�b�m�H�i �Q�7 �i�?�2 �;�`���p�B�i���i�B�Q�M���H �+�Q�H�H���T�b�2 �Q�7
�� �/�v�B�M�; �b�i���`�X �h�?�B�b �+�Q�H�H���T�b�2 �+���M �Q�+�+�m�`�- �7�Q�` �2�t���K�T�H�2�- ���7�i�2�` �� �b�m�T�2�`�M�Q�p�� �2�t�T�H�Q�b�B�Q�M �Q�` �B�M
�#�B�M���`�v �b�i���` �b�v�b�i�2�K�b�- �r�?�2�`�2 �� �+�Q�K�T���M�B�Q�M �b�i���` �/�`���r�b �K���b�b �7�`�Q�K �B�i�b �M�2�B�;�?�#�Q�`�B�M�; �b�i���`
���M�/ �2�t�+�2�2�/�b �i�?�2 �*�?���M�/�`���b�2�F�?���` �H�B�K�B�i �U�b�2�2�>�2�;�2�` �2�i ���H�X�k�y�k�j�- �7�Q�` �� �`�2�p�B�2�r�V�X �A�M �i�?�2
�b�2�+�Q�M�/ �+���i�2�;�Q�`�v ���`�2 �i�?�2 �B�M�i�2�`�K�2�/�B���i�2�@�K���b�b �#�H���+�F �?�Q�H�2�b �U102 < log(M � ) < 105�V�- ���M�/
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�`�2�H���i�B�Q�M�b �#�2�i�r�2�2�M �i�?�2 �T�`�Q�T�2�`�i�B�2�b �Q�7 �a�J�"�>�b �U�K���B�M�H�v�- �i�?�2�B�` �K���b�b�V ���M�/ �i�?�Q�b�2 �Q�7 �i�?�2�B�`
�?�Q�b�i �;���H���t�B�2�b �U�b�2�2�E�Q�`�K�2�M�/�v �� �>�Q�k�y�R�j�- �7�Q�` �� �`�2�p�B�2�r�V�X �q�?���i �B�b �2�p�2�M �K�Q�`�2 �b�m�`�T�`�B�b�@
�B�M�; �B�b �?�Q�r �i�?�2�b�2 �`�2�H���i�B�Q�M�b ���`�2 �p�2�`�v �i�B�;�?�i �7�Q�` �b�2�p�2�`���H �/�2�+���/�2�b �Q�7 �a�J�"�> �K���b�b�2�b �U�b�2�2
�6�B�;�m�`�2�R�X�9�V�X �h�?�2MBH � � ? �`�2�H���i�B�Q�M �B�b �Q�M�2 �Q�7 �i�?�2 �K�Q�b�i �+�Q�K�K�Q�M ���M�/ �T�2�`�?���T�b �K�Q�b�i



���+�i�B�p�2 �;���H���+�i�B�+ �M�m�+�H�2�B �R�8

�6�B�;�m�`�2 �R�X�9�X �h�?�2M� �`�2�H���i�B�Q�M �7�Q�` �;���H���t�B�2�b �r�B�i�? �/�v�M���K�B�+���H �K�2���b�m�`�2�K�2�M�i�b�X�h���F�2�M �7�`�Q�K
�:�C�H�i�2�F�B�M �2�i ���H�X�U�k�y�y�N�V�X �h�?�2 �b�v�K�#�Q�H �B�M�/�B�+���i�2�b �i�?�2 �K�2�i�?�Q�/ �Q�7 �"�> �K���b�b �K�2���b�m�`�2�K�2�M�i�,
�b�i�2�H�H���` �/�v�M���K�B�+���H �U�T�2�M�i���;�`���K�b�V�- �;���b �/�v�M���K�B�+���H �U�+�B�`�+�H�2�b�V�- �K���b�2�`�b �U���b�i�2�`�B�b�F�b�V�X ���`�`�Q�r�b
�B�M�/�B�+���i�2 �j� 68 �m�T�T�2�` �H�B�K�B�i�b �i�Q �"�> �K���b�b�X �A�7 �i�?�2 �j� 68 �H�B�K�B�i �B�b �M�Q�i ���p���B�H���#�H�2�- �r�2 �T�H�Q�i �B�i ���i
�j �i�B�K�2�b �i�?�2 �R� 68 �Q�` ���i �R�X�8 �i�B�K�2�b �i�?�2 �k� 68 �H�B�K�B�i�b�X �6�Q�` �+�H���`�B�i�v�- �r�2 �Q�M�H�v �T�H�Q�i �2�`�`�Q�` �#�Q�t�2�b
�7�Q�` �m�T�T�2�` �H�B�K�B�i�b �i�?���i ���`�2 �+�H�Q�b�2 �i�Q �Q�` �#�2�H�Q�r �i�?�2 �#�2�b�i�@�}�i �`�2�H���i�B�Q�M�X �h�?�2 �+�Q�H�Q�` �Q�7 �i�?�2 �2�`�`�Q�`
�2�H�H�B�T�b�2 �B�M�/�B�+���i�2�b �i�?�2 �>�m�#�#�H�2 �i�v�T�2 �Q�7 �i�?�2 �?�Q�b�i �;���H���t�v�, �2�H�H�B�T�i�B�+���H �U�`�2�/�V�- �a�y �U�;�`�2�2�M�V�- ���M�/
�b�T�B�`���H �U�#�H�m�2�V�X �h�?�2 �b���i�m�`���i�B�Q�M �Q�7 �i�?�2 �+�Q�H�Q�`�b �B�M �i�?�2 �2�`�`�Q�` �2�H�H�B�T�b�2�b �Q�` �#�Q�t�2�b �B�b �B�M�p�2�`�b�2�H�v
�T�`�Q�T�Q�`�i�B�Q�M���H �i�Q �i�?�2 ���`�2�� �Q�7 �i�?�2 �2�H�H�B�T�b�2 �Q�` �#�Q�t�X �a�[�m���`�2�b ���`�2 �;���H���t�B�2�b �i�?���i �r�2 �/�Q �M�Q�i
�B�M�+�H�m�/�2 �B�M �Q�m�` �}�i�X �h�?�2 �H�B�M�2 �B�b �i�?�2 �#�2�b�i �}�i �`�2�H���i�B�Q�M �i�Q �i�?�2 �7�m�H�H �b���K�T�H�2�,MBH = 108:12 M �
�U�= 200 �F�K �b1�V4:24�X �h�?�2 �K���b�b �m�M�+�2�`�i���B�M�i�v �7�Q�` �L�:�* �9�k�8�3 �?���b �#�2�2�M �T�H�Q�i�i�2�/ �K�m�+�? �H���`�;�2�`
�i�?���M �B�i�b ���+�i�m���H �p���H�m�2 �b�Q �i�?���i �B�i �r�B�H�H �b�?�Q�r �Q�M �i�?�B�b �T�H�Q�i�X �6�Q�` �+�H���`�B�i�v�- �r�2 �Q�K�B�i �H���#�2�H�b �Q�7
�b�Q�K�2 �;���H���t�B�2�b �B�M �+�`�Q�r�/�2�/ �`�2�;�B�Q�M�b�X �L�Q�i�2�,� 68 �B�b �i�?�2 �e�3�W�@�+�Q�M�}�/�2�M�+�2 �H�2�p�2�H�- �i�Q �/�B�b�i�B�M�;�m�B�b�?
�B�i �7�`�Q�K �p�2�H�Q�+�B�i�v �/�B�b�T�2�`�b�B�Q�M �U�b�2�2�:�C�H�i�2�F�B�M �2�i ���H�X�k�y�y�N�V�X
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�b�i�m�/�B�2�/ �Q�M�2�b �U�6�2�`�`���`�2�b�2 �� �J�2�`�`�B�i�i�k�y�y�y�V�X �A�i �/�2�K�Q�M�b�i�`���i�2�b �?�Q�r �i�?�2 �K���b�b �Q�7 �i�?�2 �#�H���+�F
�?�Q�H�2 �B�b �i�B�;�?�i�H�v �+�Q�`�`�2�H���i�2�/ �r�B�i�? �i�?�2 �b�i�2�H�H���` �p�2�H�Q�+�B�i�v �/�B�b�T�2�`�b�B�Q�M �U� ?�V �Q�7 �i�?�2 �;���H���+�i�B�+ �#�m�H�;�2�X
�h�?�2 �`�2�H���i�B�p�2�H�v �b�K���H�H �b�+���i�i�2�` �B�M �i�?�B�b �`�2�H���i�B�Q�M �b�m�;�;�2�b�i�b �� �7�m�M�/���K�2�M�i���H �+�Q�M�M�2�+�i�B�Q�M �#�2�@
�i�r�2�2�M �a�J�"�> �;�`�Q�r�i�? ���M�/ �i�?�2 �/�v�M���K�B�+�b �Q�7 �;���H���+�i�B�+ �#�m�H�;�2�b�X �1�B�i�?�2�` �#�Q�i�? �?���p�2 �+�Q�K�K�Q�M
�;�`�Q�r�i�? �/�`�B�p�2�`�b �Q�` �b�?���`�2 �� �`�2�;�m�H���i�Q�`�v �K�2�+�?���M�B�b�K�X �P�i�?�2�` �b�+���H�B�M�; �`�2�H���i�B�Q�M�b �B�M�+�H�m�/�2 �i�?�2
MBH � M bulge ���M�/MBH � Lbulge �U�+�Q�M�M�2�+�i�B�M�; �i�?�2 �K���b�b ���M�/ �H�m�K�B�M�Q�b�B�i�v �Q�7 �i�?�2 �;���H���t�v
�#�m�H�;�2 �i�Q �i�?�2 �K���b�b �Q�7 �B�i�b �a�J�"�>�c�:�C�H�i�2�F�B�M �2�i ���H�X�k�y�y�N�V�- ���H�i�?�Q�m�;�? �i�?�2�b�2 �i�v�T�B�+���H�H�v �b�?�Q�r
�H���`�;�2�` �b�+���i�i�2�`�X

�h�?�2�b�2 �?���p�2 �#�2�2�M �B�M�i�2�`�T�`�2�i�2�/ ���b �2�p�B�/�2�M�+�2 �Q�7 �+�Q�2�p�Q�H�m�i�B�Q�M �#�2�i�r�2�2�M �a�J�"�>�b ���M�/ �i�?�2�B�`
�?�Q�b�i �;���H���t�B�2�b �U�b�2�2 ���H�b�Q�.�ö�P�M�Q�7�`�B�Q �2�i ���H�X�k�y�k�R�- �b�T�2�+�B�}�+���H�H�v �a�2�+�i�B�Q�M�b �R�j ���M�/ �R�9�V�X �A�M ��
�T�B�+�i�m�`�2 �Q�7 �K�m�H�i�B�T�H�2 �M�m�+�H�2���` ���+�i�B�p�B�i�v �T�?���b�2�b�- �i�?�2 �a�J�"�>�b�ö �;�`�Q�r�i�? �2�M�2�`�;�v �`�2�H�2���b�2 �Q�p�2�`
�i�?�2�B�` �H�B�7�2�i�B�K�2 �+���M �2�t�+�2�2�/ �i�?�2 �#�B�M�/�B�M�; �2�M�2�`�;�v �Q�7 �i�?�2�B�` �?�Q�b�i �;���H���t�v �#�v �b�2�p�2�`���H �7���+�i�Q�`�b
�U�6���#�B���M�k�y�R�k�V�X �h�?�B�b �2�M�2�`�;�v �B�M�D�2�+�i�B�Q�M �K���v �#�2 �b�m�{�+�B�2�M�i �i�Q �2�b�i���#�H�B�b�? �� �`�2�;�m�H���i�Q�`�v �+�?���M�M�2�H
�H�B�M�F�B�M�; �?�Q�b�i �;���H���t�v �T�`�Q�T�2�`�i�B�2�b �i�Q �i�?�2 �K���b�b�2�b �Q�7 �i�?�2�B�` �a�J�"�>�b�X �A�M�/�2�2�/�- �K�Q�`�2 �2�p�B�/�2�M�+�2
�B�b �2�p�B�/�2�M�i �r�?�2�M �2�t���K�B�M�B�M�; �i�?�2 �?�B�b�i�Q�`�B�+���H �"�> ���+�+�`�2�i�B�Q�M ���M�/ �a�6�_ �/�2�M�b�B�i�B�2�b �U�b�2�2 �#�2�H�Q�r�V�X

�6�B�;�m�`�2 �R�X�8�X �h�?�2 �?�B�b�i�Q�`�v �Q�7 �+�Q�b�K�B�+ �b�i���` �7�Q�`�K���i�B�Q�M �7�`�Q�K �6�l�o�Y�A�_ �`�2�b�i�@�7�`���K�2 �K�2���@
�b�m�`�2�K�2�M�i�b�X�h�?�B�b �T�H�Q�i �B�b �i���F�2�M �7�`�Q�K �6�B�;�m�`�2 �N�+ �Q�7�J���/���m �� �.�B�+�F�B�M�b�Q�M�U�k�y�R�9�V�- ���M�/ �B�i�b
�+���T�i�B�Q�M �?���b �#�2�2�M ���/���T�i�2�/�X �1���+�? �T�Q�B�M�i �+�Q�`�`�2�b�T�Q�M�/�b �i�Q �/���i�� �7�`�Q�K �2�B�i�?�2�` �A�_ �K�2���b�m�`�2�@
�K�2�M�i�b �U�`�2�T�`�2�b�2�M�i�2�/ �#�v �`�2�/�- �/���`�F �`�2�/�- �Q�` �Q�`���M�;�2 �+�Q�H�Q�`�b�V �Q�` �7�`�Q�K �i�?�2 �l�o �U�`�2�T�`�2�b�2�M�i�2�/
�#�v ���M�v �Q�i�?�2�` �+�Q�H�Q�`�V�X �h�?�2 �b�Q�H�B�/ �+�m�`�p�2 �T�H�Q�i�b �i�?�2 �#�2�b�i�@�}�i �Q�7 �i�?�2 �a�6�_ �/�2�M�b�B�i�v�X �a�2�2�J���/���m
�� �.�B�+�F�B�M�b�Q�M�U�k�y�R�9�V �7�Q�` �i�?�2 �/�2�i���B�H�b�X
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�*�Q�b�K�B�+ �2�p�Q�H�m�i�B�Q�M �Q�7 �b�i���` �7�Q�`�K���i�B�Q�M ���M�/ ���:�L ���+�i�B�p�B�i�v

�J�Q�`�2 �`�2�H�2�p���M�i �2�p�B�/�2�M�+�2 �+�Q�K�2�b �7�`�Q�K �+�Q�K�T���`�B�M�; �i�?�2 ���:�L ���+�i�B�p�B�i�v �?�B�b�i�Q�`�v�- ���b �i�`���+�2�/ �#�v
�i�?�2 ���+�+�`�2�i�B�Q�M �`���i�2 �/�2�M�b�B�i�v�- �r�B�i�? �i�?���i �7�`�Q�K �b�i���` �7�Q�`�K���i�B�Q�M�X �h�?�2 �b�i���` �7�Q�`�K���i�B�Q�M �`���i�2
�/�2�M�b�B�i�v �?�B�b�i�Q�`�v �Q�7 �i�?�2 �l�M�B�p�2�`�b�2�- �2�X�;�X�- ���b �/�B�b�+�m�b�b�2�/ �B�M�J���/���m �� �.�B�+�F�B�M�b�Q�M�U�k�y�R�9�V�- �B�b
�b�?�Q�r�M �B�M �6�B�;�m�`�2�R�X�8�X �>�2�`�2�- �i�?�2 �v�@���t�B�b �`�2�T�`�2�b�2�M�i�b �i�?�2 �b�i���` �7�Q�`�K���i�B�Q�M �`���i�2 �/�2�M�b�B�i�v�- ���M�/
�i�?�2 �t�@���t�B�b �`�2�T�`�2�b�2�M�i�b �i�?�2 �#�2�?���p�B�Q�` ���b �� �7�m�M�+�i�B�Q�M �Q�7 �H�Q�Q�F�#���+�F �i�B�K�2�X �A�i �+���M �#�2 �b�2�2�M
�i�?���i �K�Q�b�i �Q�7 �i�?�2 �b�i���` �7�Q�`�K���i�B�Q�M �B�M �i�?�2 �m�M�B�p�2�`�b�2 �?���b �Q�+�+�m�`�`�2�/ ���i �i�?�2 �b�Q�@�+���H�H�2�/ �+�Q�b�K�B�+
�M�Q�Q�M �Uz � 2�V�- �r�?�2�`�2 �B�i �`�2���+�?�2�b �B�i�b �T�2���F�X �L�Q�i���#�H�v�- �B�7 �r�2 �i�`���+�2 �i�?�2 ���:�L ���+�+�`�2�i�B�M�;
�T�Q�r�2�` �2�b�i�B�K���i�2�/ �#�v �i�?�2 �a�J�"�> ���+�+�`�2�i�B�Q�M �`���i�2 �/�2�M�b�B�i�v ���M�/ �b�i�m�/�v �i�?�B�b ���b �� �7�m�M�+�i�B�Q�M �Q�7
�H�Q�Q�F�#���+�F �i�B�K�2�- �B�i�b �#�2�?���p�B�Q�` �7�Q�H�H�Q�r�b �i�?���i �Q�7 �b�i���` �7�Q�`�K���i�B�Q�M�X �h�?�B�b �B�b �b�?�Q�r�M �B�M �6�B�;�m�`�2
�R�X�e�X �A�i �7�Q�H�H�Q�r�b �i�?���i �a�J�"�>�b ���M�/ �;���H���t�B�2�b �?���p�2 �� �b�B�K�B�H���` �2�{�+�B�2�M�+�v �?�B�b�i�Q�`�v�- �b�m�;�;�2�b�i�B�M�;
�i�?���i �i�?�2�v �`�2�;�m�H���i�2 �2���+�? �Q�i�?�2�` �Q�p�2�` �+�Q�b�K�B�+ �i�B�K�2�X �A�i �`�2�K���B�M�b �m�M�F�M�Q�r�M �r�?�2�i�?�2�` ���:�L
���+�i�B�p�B�i�v �`�2�;�m�H���i�2�b �b�i���` �7�Q�`�K���i�B�Q�M �Q�` �B�7 �a�J�"�> �;�`�Q�r�i�? �B�b �B�i�b�2�H�7 �� �T�`�Q�/�m�+�i �Q�7 �� �T�`�Q�+�2�b�b
�i�?���i ���H�b�Q �i�`�B�;�;�2�`�b �b�i���`�#�m�`�b�i�b�X

�6�B�;�m�`�2 �R�X�e�X �*�Q�K�T���`�B�b�Q�M �Q�7 �i�?�2 �#�2�b�i�@�}�i �b�i���`�@�7�Q�`�K���i�B�Q�M �?�B�b�i�Q�`�v �r�B�i�? �i�?�2 �K���b�b�B�p�2
�#�H���+�F �?�Q�H�2 ���+�+�`�2�i�B�Q�M �?�B�b�i�Q�`�v�X�h���F�2�M �7�`�Q�K�J���/���m �� �.�B�+�F�B�M�b�Q�M�U�k�y�R�9�V�X �h�?�2 �#�H���+�F �b�Q�H�B�/
�+�m�`�p�2 �`�2�T�`�2�b�2�M�i�b �i�?�2 �b���K�2 �#�2�b�i�@�}�i �H�B�M�2 �b�?�Q�r�M �B�M �6�B�;�m�`�2�R�X�8�X �h�?�2 �H�B�;�?�i �#�H�m�2 ���M�/ �H�B�;�?�i
�;�`�2�2�M �b�?���/�2�/ �`�2�;�B�Q�M�b �/�B�b�T�H���v �i�?�2 �#�H���+�F �?�Q�H�2 ���+�+�`�2�i�B�Q�M �`���i�2 �?�B�b�i�Q�`�v �2�b�i�B�K���i�2�/ �7�`�Q�K �i�r�Q
�B�M�/�2�T�2�M�/�2�M�i �b�i�m�/�B�2�b �m�b�B�M�; �s�@�`���v�b�- ���M�/ �i�?�2 �`�2�/ �H�B�M�2 �`�2�T�`�2�b�2�M�i�b �i�?�2 �b���K�2 �m�b�B�M�; �B�M�7�`���`�2�/
�Q�#�b�2�`�p���i�B�Q�M�b�X

�.�m�`�B�M�; �+�Q�b�K�B�+ �M�Q�Q�M �Uz � 2�V ���M�/ �#�2�7�Q�`�2�- �7���b�+�B�M���i�B�M�; ���:�L ���+�i�B�p�B�i�v �B�b �m�#�B�[�m�B�i�Q�m�b�-
�}�M�/�B�M�; �+�H�2���` �F�T�+�@�b�+���H�2 �;���b �2�D�2�+�i�� �Q�` �Q�m�i�~�Q�r�b �U�b�2�2 �b�2�p�2�`���H �2�t���K�T�H�2�b �B�M�.���p�B�2�b �2�i ���H�X
�k�y�k�9�V�X �h�Q�/���v�ö�b �m�M�B�p�2�`�b�2 �B�b �� �K�m�+�? �T�2���+�2�7�m�H �T�H���+�2�- �r�?�2�`�2 �T�Q�r�2�`�7�m�H ���:�L ���`�2 �M�Q�i �p�2�`�v
�+�Q�K�K�Q�M�X �>�Q�r�2�p�2�`�- �Q�m�i�~�Q�r�b �B�M �b�m�+�? �b�v�b�i�2�K�b ���`�2 �`�Q�m�i�B�M�2�H�v �Q�#�b�2�`�p�2�/ �U�2�X�;�X�-�"���`�Q�M ��



�R�3 ���+�i�B�p�2 �;���H���+�i�B�+ �M�m�+�H�2�B

�L�2�i�x�2�`�k�y�R�N�c�J�m�H�H���M�2�v �2�i ���H�X�k�y�R�j�c�q�Q�Q �2�i ���H�X�k�y�R�e�V�X �J�Q�`�2�Q�p�2�`�- �i�?�2 �`�2���H�B�x���i�B�Q�M �i�?���i �i�?�2
�Q�m�i�~�Q�r �T�`�Q�T�2�`�i�B�2�b �+�Q�`�`�2�H���i�2 �r�B�i�? �i�?�2 �T�`�Q�T�2�`�i�B�2�b �Q�7 �i�?�2�B�` �`���/�B�Q �2�K�B�b�b�B�Q�M �U�C���`�p�B�b �2�i ���H�X
�k�y�k�R�-�k�y�R�N�c�J�Q�H�v�M�2�m�t�- �a�X �C�X �2�i ���H�X�k�y�R�N�V�- �2�b�T�2�+�B���H�H�v �B�M �i�?�2 �T�`�2�b�2�M�+�2 �Q�7 �+�Q�K�T���+�i �`���/�B�Q
�b�Q�m�`�+�2�b�- �?���b �#�2�2�M �B�M�i�2�`�T�`�2�i�2�/ ���b �� �K�2�+�?���M�B�b�K �Q�7 ���:�L �7�2�2�/�#���+�F �B�M �H�Q�r�@�`�2�/�b�?�B�7�i �i���`�;�2�i�b
�U�:�B�`�/�?���` �2�i ���H�X�k�y�k�k�V�X �q�2 �2�K�T�?���b�B�x�2 �i�?���i �i�?�2 �/�B�b�+�m�b�b�B�Q�M �B�M �i�?�B�b �i�?�2�b�B�b �r�B�H�H �7�Q�+�m�b �Q�M
���:�L �B�M �i�?�2 �H�Q�+���H �m�M�B�p�2�`�b�2 �Uz < 0:15�V�X �P�m�` �b�i�m�/�v �B�b �B�M�b�T�B�`�2�/ �#�v �b�Q�K�2 �Q�7 �i�?�2 �r�Q�`�F�b
�K�2�M�i�B�Q�M�2�/ ���#�Q�p�2�- �r�?�B�+�? �}�M�/ ���M �B�K�T�Q�`�i���M�i �+�Q�M�M�2�+�i�B�Q�M �#�2�i�r�2�2�M �Q�m�i�~�Q�r�b ���M�/ �`���/�B�Q
�2�K�B�b�b�B�Q�M�X �q�2 �B�M�i�`�Q�/�m�+�2 �� �+�`�m�+�B���H �+�Q�K�T�Q�M�2�M�i �i�Q �Q�m�` �b�i�m�/�v�, �B�M�i�2�;�`���H �}�2�H�/ �b�T�2�+�i�`�Q�b�+�Q�T�v�X

�R�X�j�X�j�:���H���t�B�2�b ���M�/ ���:�L �B�M �i�?�2 �+�Q�M�i�2�t�i �Q�7 �A�6�a

�L�Q�M�@���+�i�B�p�2 �;���H���t�B�2�b

�:���H���t�B�2�b �7�Q�H�H�Q�r �i�B�;�?�i �+�Q�`�`�2�H���i�B�Q�M�b �B�M �7�m�M�/���K�2�M�i���H �T�`�Q�T�2�`�i�B�2�b �U�b�2�2 �� �`�2�p�B�2�r �B�M�.�ö�P�M�Q�7�`�B�Q
�2�i ���H�X�k�y�k�R�V�X �6�Q�` �2�t���K�T�H�2�- �b�i���`�@�7�Q�`�K�B�M�; �;���H���t�B�2�b �i�v�T�B�+���H�H�v �Q�#�2�v �� �i�B�;�?�i �`�2�H���i�B�Q�M �B�M �i�?�2
�b�i�2�H�H���` �K���b�b �p�2�`�b�m�b �b�i���` �7�Q�`�K���i�B�Q�M �`���i�2 �U�a�6�_�V �T�H���M�2�- �r�?�B�+�? �?���b �#�2�2�M ���i�i�`�B�#�m�i�2�/ �i�Q �i�?�2
�`�2�b�m�H�i �Q�7 �� �#���H���M�+�2 �#�2�i�r�2�2�M �;���b ���+�+�`�2�i�B�Q�M�- �b�i���` �7�Q�`�K���i�B�Q�M�- ���M�/ �7�2�2�/�#���+�F �T�`�Q�+�2�b�b�2�b �i�?���i
�`�2�;�m�H���i�2 �;���H���t�v �;�`�Q�r�i�? �Q�p�2�` �+�Q�b�K�B�+ �i�B�K�2�b�+���H�2�b �U�G�B�H�H�v �2�i ���H�X�k�y�R�j�V�X �h�?�B�b �+�Q�`�`�2�H���i�B�Q�M �B�b
�i�v�T�B�+���H�H�v �F�M�Q�r�M ���b �i�?�2 �;���H���t�v�ö�b �b�i���`�@�7�Q�`�K�B�M�; �K���B�M �b�2�[�m�2�M�+�2 �U�a�6�J�a�V�- ���M�/ �B�i �`�2�K���`�F���#�H�v
�?�Q�H�/�b �Q�p�2�` �b�2�p�2�`���H �/�2�+���/�2�b �Q�7 �b�i�2�H�H���` �K���b�b ���M�/ ���+�`�Q�b�b �K�m�H�i�B�T�H�2 �`�2�/�b�?�B�7�i�b �U�2�X�;�X�-�.���/�/�B
�2�i ���H�X�k�y�k�k�c�h�?�Q�`�M�2 �2�i ���H�X�k�y�k�R�V�X �a�B�K�B�H���`�H�v�- �i�?�2 �b�Q�@�+���H�H�2�/ �K���b�b�@�K�2�i���H�H�B�+�B�i�v �`�2�H���i�B�Q�M
�U�J�w�_�V�- ���b �Q�#�b�2�`�p�2�/ �#�v�h�`�2�K�Q�M�i�B �2�i ���H�X�U�k�y�y�9�V�- �2�b�i���#�H�B�b�?�2�b �� �i�B�;�?�i �+�Q�`�`�2�H���i�B�Q�M �#�2�i�r�2�2�M
�b�i�2�H�H���` �K���b�b ���M�/ �i�?�2 �+�?�2�K�B�+���H �2�p�Q�H�m�i�B�Q�M �Q�7 �;���H���t�B�2�b�- �B�M�/�B�+���i�B�M�; �� �+�Q�M�M�2�+�i�B�Q�M �#�2�i�r�2�2�M
�b�i���` �7�Q�`�K���i�B�Q�M�- �K�2�i���H �H�Q�b�b�- ���M�/ �;���b �`�2�+�v�+�H�B�M�; �7�`�Q�K �;���H���+�i�B�+ �Q�m�i�~�Q�r�b ���M�/ �B�M�~�Q�r�b�X

�h�?�2�b�2 �#�2�?���p�B�Q�`�b �?���p�2 �#�2�2�M �i�v�T�B�+���H�H�v �b�i�m�/�B�2�/�- �7�Q�+�m�b�B�M�; �Q�M �i�?�2 �+�2�M�i�`���H �`�2�;�B�Q�M�b �Q�7
�;���H���t�B�2�b�X ���H�i�?�Q�m�;�? ���T�2�`�i�m�`�2 �2�z�2�+�i�b �?���p�2 �#�2�2�M ���+�+�m�`���i�2�H�v ���/�/�`�2�b�b�2�/ �B�M �7�Q�m�M�/���i�B�Q�M���H
�b�i�m�/�B�2�b�- �B�i �B�b �2�t�T�2�+�i�2�/ �i�?���i �b�m�+�? �`�2�H���i�B�Q�M�b �?�Q�H�/ �B�M �� �`�2�b�Q�H�p�2�/ �K���M�M�2�`�X �h�?�B�b �r���b �`�2�+�2�M�i�H�v
�T�Q�b�b�B�#�H�2�- �i�?���M�F�b �i�Q �i�?�2 ���/�p�2�M�i �Q�7 �H���`�;�2 �A�6�a �b�m�`�p�2�v�b�X�a�€�M�+�?�2�x�U�k�y�k�y�V �i�2�b�i�2�/ �#�Q�i�?
�i�?�2 �a�6�J�a ���M�/ �i�?�2 �J�w�_ ���M�/ �`�2�K���`�F���#�H�v �b�?�Q�r�2�/ �i�?���i �i�?�2�b�2 �b�+���H�B�M�; �`�2�H���i�B�Q�M�b �?�Q�H�/ �B�M
�`�2�b�Q�H�p�2�/ �+�Q�m�M�i�2�`�T���`�i�b�X �h�Q ���+�?�B�2�p�2 �i�?�B�b�- �i�?�2�v �m�b�2�/ �`���/�B���H �T�`�Q�}�H�2�b ���p�2�`���;�B�M�; �T�`�Q�T�2�`�i�B�2�b
�B�M ���M�M�m�H�B �M�Q�`�K���H�B�x�2�/ �#�v �i�?�2 �2�z�2�+�i�B�p�2 �`���/�B�m�b �Q�7 �;���H���t�B�2�b�X �q�2 �2�K�T�?���b�B�x�2 �i�?���i �i�?�B�b �B�b ���M
���+�i�B�p�2 �i�2�+�?�M�B�[�m�2 �i�?���i �r�2 �m�b�2 ���+�`�Q�b�b �i�?�2 ���M���H�v�b�B�b �B�M �i�?�2 �T���T�2�`�b�X

���+�i�B�p�2 �;���H���t�B�2�b

�a�i�m�/�B�2�b �r�B�i�? �H���`�;�2 �b���K�T�H�2�b �Q�7 �;���H���t�B�2�b �r�B�i�? �A�6�a ���`�2 ���H�b�Q �M�Q�r �T�Q�b�b�B�#�H�2 �7�Q�` ���:�L �;���H���t�B�2�b�X
�� �T���`�i�B�+�m�H���` �B�M�i�2�`�2�b�i �B�M �i�?�B�b �i�Q�T�B�+ �B�b �i�Q �m�M�/�2�`�b�i���M�/ �r�?�2�i�?�2�` �i�?�2 �+�2�M�i�`���H ���+�i�B�p�B�i�v �+���M �?���p�2
���M �B�K�T���+�i �Q�M �i�?�2 �?�Q�b�i �;���H���t�v�X �6�Q�` �2�t���K�T�H�2�- �F�T�+�@�b�+���H�2 �Q�m�i�~�Q�r�b �?���p�2 �#�2�2�M �m�#�B�[�m�B�i�Q�m�b�H�v
�7�Q�m�M�/ �B�M �;���H���t�B�2�b �?�Q�b�i�B�M�; ���:�L�X �q�?�B�H�2 �i�?�B�b �r���b ���H�`�2���/�v �F�M�Q�r�M �m�b�B�M�; �� �H�B�K�B�i�2�/ �M�m�K�#�2�`
�Q�7 �Q�#�D�2�+�i�b �U�2�X�;�X�-�J�+�1�H�`�Q�v �2�i ���H�X�k�y�R�8�V ���i �H�Q�r�@�`�2�/�b�?�B�7�i �b�Q�m�`�+�2�b�- �Q�#�b�2�`�p���i�B�Q�M�b �Q�7 �i�?�2 �H���`�;�2�@
�b�+���H�2 �2�z�2�+�i �Q�7 ���M ���:�L �B�M �B�i�b �?�Q�b�i �;���H���t�v �B�M �� �H���`�;�2 �b���K�T�H�2 �Q�7 �A�6�a �/���i�� �?���p�2 �`�2�+�2�M�i�H�v
�#�2�+�Q�K�2 �T�Q�b�b�B�#�H�2�X �6�Q�` �2�t���K�T�H�2�- �B�M �� �T�B�Q�M�2�2�`�B�M�; �b�i�m�/�v�-�q�v�H�2�x���H�2�F �2�i ���H�X�U�k�y�k�y�V �b�?�Q�r�2�/



�:���H���t�B�2�b �B�M �i�?�2 �+�Q�M�i�2�t�i �Q�7 �2�K�B�b�b�B�Q�M �H�B�M�2 �`���i�B�Q�b �R�N

�i�?���i ���:�L �?���p�2 �?�B�;�?�2�` �p�2�H�Q�+�B�i�v �/�B�b�T�2�`�b�B�Q�M �r���`�K �B�Q�M�B�x�2�/ �;���b �i�?���M �i�?�2�B�` �M�Q�M�@���:�L
�+�Q�m�M�i�2�`�T���`�i�b�- �2�p�2�M ���i �Q�z�@�M�m�+�H�2���` �/�B�b�i���M�+�2�b �U�b�2�2 ���H�b�Q�.�2�+�Q�M�i�Q�@�J���+�?���/�Q �2�i ���H�X�k�y�k�k�V�X

�A�M �i�?�2 �+�Q�M�i�2�t�i �Q�7 �H���`�;�2 �b�m�`�p�2�v�b�- �i�?�2 �H���i�i�2�` �?���b �i�v�T�B�+���H�H�v �#�2�2�M �i�2�b�i�2�/ �B�M �Q�T�i�B�+���H�H�v
�b�2�H�2�+�i�2�/ ���:�L�X �� �K�Q�`�2 �+�Q�K�T�`�2�?�2�M�b�B�p�2 �T�B�+�i�m�`�2�- �m�i�B�H�B�x�B�M�; �� �K�m�H�i�B�@�r���p�2�H�2�M�;�i�? ���T�T�`�Q���+�?
�i�Q �i�`���+�2 ���:�L �b�B�;�M���i�m�`�2�b �U�b�2�2 �i�?�2 �/�B�b�+�m�b�b�B�Q�M �B�M �a�2�+�i�B�Q�M�R�X�R�X�R�V�- �B�b �b�i�B�H�H �`�2�[�m�B�`�2�/�X �h�?�B�b
�B�b �Q�M�2 �Q�7 �i�?�2 �K���B�M �K�Q�i�B�p���i�B�Q�M�b �Q�7 �i�?�2 ���M���H�v�b�B�b �T�m�`�b�m�2�/ �B�M�S���T�2�` �A�X �A�K�T�Q�`�i���M�i �B�M�b�B�;�?�i�b
���#�Q�m�i �7�2�2�/�#���+�F �m�b�B�M�; �A�6�a �+���M ���H�b�Q �#�2 �;���B�M�2�/ �#�v ���M���H�v�x�B�M�; �Q�m�i�~�Q�r �b�B�;�M���i�m�`�2�b �i�Q�;�2�i�?�2�`
�r�B�i�? �Q�i�?�2�` �`�2�b�Q�H�p�2�/ �T�`�Q�T�2�`�i�B�2�b�X �6�Q�` �2�t���K�T�H�2�-�G���K�K�2�`�b �2�i ���H�X�U�k�y�k�j�V �7�Q�m�M�/ �i�?���i ���:�L
�+���M �T�`�2�b�2�M�i �b�B�K�B�H���` �;�H�Q�#���H �a�6�_�b ���b �i�?�2�B�` �+�Q�M�i�`�Q�H�b�- �#�m�i �+�2�M�i�`���H�H�v �b�m�T�T�`�2�b�b�2�/ �a�6�_�b �r�?�2�M
�H�Q�Q�F�B�M�; ���i �i�?�2�B�` �`�2�b�Q�H�p�2�/ �#�2�?���p�B�Q�`�X �h�?�2�`�2�7�Q�`�2�-�S���T�2�` �A�A���M�/�S���T�2�` �A�A�A�B�M �Q�m�` �r�Q�`�F �7�Q�+�m�b
�Q�M �2�t�T���M�/�B�M�; �i�?�2 ���M���H�v�b�B�b �#�2�v�Q�M�/ �;���b �F�B�M�2�K���i�B�+�b �i�Q �;���H���t�v�@�r�B�/�2 �T�`�Q�T�2�`�i�B�2�b�- �T�`�Q�p�B�/�B�M�;
�� �+�Q�K�T�`�2�?�2�M�b�B�p�2 �T�B�+�i�m�`�2 �Q�7 �i�?�2 ���:�L�ö�b �B�M�~�m�2�M�+�2 �B�M �i�?�2�B�` �?�Q�b�i �;���H���t�B�2�b�X

�R�X�9�:���H���t�B�2�b �B�M �i�?�2 �+�Q�M�i�2�t�i �Q�7 �2�K�B�b�b�B�Q�M �H�B�M�2 �`���i�B�Q�b

�1�K�B�b�b�B�Q�M �H�B�M�2�b �T�`�Q�p�B�/�2 �`�2�H�2�p���M�i �B�M�7�Q�`�K���i�B�Q�M ���#�Q�m�i �i�?�2 �T�?�v�b�B�+���H �+�Q�M�/�B�i�B�Q�M�b �Q�7 �i�?�2 �B�M�@
�i�2�`�b�i�2�H�H���` �K�2�/�B�m�K �U�A�a�J�V �B�M �Q�m�` �:���H���t�v ���M�/ �2�t�i�`���;���H���+�i�B�+ �Q�#�D�2�+�i�b�X �h�v�T�B�+���H �M�2�#�m�H���`
�2�K�B�b�b�B�Q�M �B�M �i�?�2 �J�B�H�F�v �q���v ���`�B�b�2�b �7�`�Q�KH II �`�2�;�B�Q�M�b �Q�` �b�m�T�2�`�M�Q�p�� �`�2�K�M���M�i�b �U�a�L�_�b�V�X
�q�?�B�H�2H II �`�2�;�B�Q�M�b ���`�2 �`�2�;�B�Q�M�b �Q�7 �B�Q�M�B�x�2�/ �?�v�/�`�Q�;�2�M �;���b ���`�Q�m�M�/ �v�Q�m�M�; �K���b�b�B�p�2 �b�i���`�b
�r�?�2�`�2 �m�H�i�`���p�B�Q�H�2�i �`���/�B���i�B�Q�M �B�Q�M�B�x�2�b �i�?�2 �b�m�`�`�Q�m�M�/�B�M�; �K���i�2�`�B���H �U�a�?�B�2�H�/�b�R�N�N�y�V�- �a�L�_�b ���`�2
�b�?�2�H�H�b �Q�7 �;���b ���M�/ �/�m�b�i �2�t�T���M�/�B�M�; �/�m�2 �i�Q �� �b�m�T�2�`�M�Q�p�� �2�t�T�H�Q�b�B�Q�M�- �r�?�2�`�2 �b�?�Q�+�F �r���p�2�b
�?�2���i�- ���+�+�2�H�2�`���i�2�- ���M�/ �B�Q�M�B�x�2 �i�?�2 �A�a�J �U�o�B�M�F�k�y�y�9�V�X �P�#�b�2�`�p���i�B�Q�M���H ���M�/ �i�?�2�Q�`�2�i�B�+���H �b�i�m�/�@
�B�2�b �Q�7 �i�?�2�b�2 �Q�#�D�2�+�i�b �T�`�Q�p�B�/�2 �p���H�m���#�H�2 �i�Q�Q�H�b �7�Q�` �b�i�m�/�v�B�M�; �B�Q�M�B�x���i�B�Q�M �K�2�+�?���M�B�b�K�b�- �+�?�2�K�B�+���H
�+�Q�K�T�Q�b�B�i�B�Q�M�- ���M�/ �2�p�2�M �F�B�M�2�K���i�B�+ �T�`�Q�T�2�`�i�B�2�b �Q�7 �i�?�2 �A�a�J �U�2�X�;�X�-�.�Q�T�B�i�� �2�i ���H�X�k�y�y�y�V�X

�A�M �i�?�2 �+�Q�M�i�2�t�i �Q�7 �2�t�i�`���;���H���+�i�B�+ ���b�i�`�Q�T�?�v�b�B�+�b�- ���M�/ �T���`�i�B�+�m�H���`�H�v �`�2�H�2�p���M�i �i�Q �i�?�B�b �i�?�2�@
�b�B�b�- ���:�L �i�v�T�B�+���H�H�v �T�`�2�b�2�M�i �/�B�b�i�B�M�;�m�B�b�?���#�H�2 �B�Q�M�B�x���i�B�Q�M �+�Q�M�/�B�i�B�Q�M�b �+�Q�K�T���`�2�/ �i�Q �i�?�Q�b�2
�7�Q�m�M�/ �B�M �i�v�T�B�+���H �b�i���`�@�7�Q�`�K�B�M�; �;���H���t�B�2�b�X �6�Q�` �2�t���K�T�H�2�-�"���H�/�r�B�M �2�i ���H�X�U�R�N�3�R�V �b�?�Q�r�2�/
�i�?���i �2�K�B�b�b�B�Q�M�@�H�B�M�2 �`���i�B�Q�b �U�2�X�;�X�- �(O III �)�f�>� �V �+���M �T�`�Q�p�B�/�2 �?�B�M�i�b �Q�7 �i�?�2 �K���B�M �2�t�+�B�i���i�B�Q�M
�K�2�+�?���M�B�b�K �Q�7 �i�?�2 �Q�#�b�2�`�p�2�/ �b�T�2�+�i�`�m�K�X �G���i�2�`�- �#�v �+�Q�K�T���`�B�M�; �T�?�Q�i�Q�B�Q�M�B�x���i�B�Q�M �K�Q�/�2�H�b
�r�B�i�? �Q�#�b�2�`�p���i�B�Q�M�b�-�o�2�B�H�H�2�m�t �� �P�b�i�2�`�#�`�Q�+�F�U�R�N�3�d�V �b�?�Q�r�2�/ �i�?���i �i�?�2�b�2 �2�K�B�b�b�B�Q�M �H�B�M�2 �`���i�B�Q�b
�?���p�2 �i�?�2 �T�Q�i�2�M�i�B���H �i�Q �B�/�2�M�i�B�7�v ���:�L�X �1�K�B�b�b�B�Q�M �H�B�M�2 �`���i�B�Q�b �T�`�Q�p�B�/�2 �i�?�2 �K�Q�b�i �m�b�2�7�m�H �/�B���;�@
�M�Q�b�i�B�+�b �B�M �i�?�B�b �+�Q�M�i�2�t�i�X �_���i�B�Q�b �Q�7 �b�T�2�+�B�}�+���H�H�v �+�H�Q�b�2 �2�K�B�b�b�B�Q�M �H�B�M�2�b�- �b�m�+�? ���b �(O III �)�f�>� �-
�(N II �)�f�>� �- �(SII �)�f�>� �- �(O I�)�f�>� �- ���`�2 �m�b�2�/ �i�Q ���p�Q�B�/ ���T�2�`�i�m�`�2 �+�Q�`�`�2�+�i�B�Q�M�b�- �~�m�t �+���H�B�#�`���i�B�Q�M
�B�b�b�m�2�b�- ���M�/ �K�B�M�B�K�B�x�2 �`�2�/�/�2�M�B�M�; �2�z�2�+�i�b �U�"���H�/�r�B�M �2�i ���H�X�R�N�3�R�V�X

�h�?�B�b �H�B�M�2 �Q�7 ���M���H�v�b�B�b �B�b �Q�7�i�2�M �`�2�7�2�`�`�2�/ �i�Q ���b �"�S�h �/�B���;�`���K�b ���M�/ �?���b �#�2�+�Q�K�2 �� �b�i���M�@
�/���`�/ �K�2�i�?�Q�/ �7�Q�` �+�H���b�b�B�7�v�B�M�; �;���H���t�B�2�b �#���b�2�/ �Q�M �i�?�2�B�` �/�Q�K�B�M���M�i �B�Q�M�B�x���i�B�Q�M �b�Q�m�`�+�2�X�E�2�r�@
�H�2�v �2�i ���H�X�U�k�y�y�R���V ���M�/�E�2�r�H�2�v �2�i ���H�X�U�k�y�y�e�V �?���p�2 �+�Q�K�#�B�M�2�/ �2�K�T�B�`�B�+���H�H�v �K�Q�i�B�p���i�2�/ �/�2�@
�K���`�+���i�B�Q�M �H�B�M�2�b �#���b�2�/ �Q�M �T�?�Q�i�Q�B�Q�M�B�x���i�B�Q�M �K�Q�/�2�H�b �i�Q �/�B�b�i�B�M�;�m�B�b�? �#�2�i�r�2�2�M �b�i���`�@�7�Q�`�K�B�M�;
�;���H���t�B�2�b�- ���:�L�b�- ���M�/ �� �#�`�B�/�;�B�M�; �T�Q�T�m�H���i�B�Q�M �`�2�7�2�`�`�2�/ �i�Q ���b �+�Q�K�T�Q�b�B�i�2 �Q�` �i�`���M�b�B�i�B�Q�M
�Q�#�D�2�+�i�b�X �� �b�m�#�b�i���M�i�B���H �7�`���+�i�B�Q�M �Q�7 �;���H���t�B�2�b�- �?�Q�r�2�p�2�`�- ���`�2 �7�Q�m�M�/ �i�Q �H�B�2 �B�M �i�?�2 �`�2�;�B�Q�M
���b�b�Q�+�B���i�2�/ �r�B�i�? �H�Q�r�@�B�Q�M�B�x���i�B�Q�M �M�m�+�H�2���` �2�K�B�b�b�B�Q�M�@�H�B�M�2 �`�2�;�B�Q�M�b �U�G�A�L�1�_�b�>�2�+�F�K���M�R�N�3�y�V�X



�k�y �:���H���t�B�2�b �B�M �i�?�2 �+�Q�M�i�2�t�i �Q�7 �2�K�B�b�b�B�Q�M �H�B�M�2 �`���i�B�Q�b

�q�?�B�H�2 �B�M�B�i�B���H�H�v �i�?�Q�m�;�?�i �i�Q �#�2 �T�`�B�K���`�B�H�v ���:�L�@�/�`�B�p�2�M �U�2�X�;�X�-�>�Q�R�N�N�N�V�- ���H�i�2�`�M���i�B�p�2 �K�2�+�?�@
���M�B�b�K�b�- �b�m�+�? ���b �b�?�Q�+�F�b �U�.�Q�T�B�i�� �� �a�m�i�?�2�`�H���M�/�R�N�N�8�V �Q�` �B�Q�M�B�x���i�B�Q�M �#�v �?�Q�i �2�p�Q�H�p�2�/ �b�i���`�b
�U�a�i���b�B�–�b�F�� �2�i ���H�X�k�y�y�3�V�- �?���p�2 ���H�b�Q �#�2�2�M �T�`�Q�T�Q�b�2�/ �U�a�B�M�;�? �2�i ���H�X�k�y�R�j���V�X ���H�i�?�Q�m�;�? �+���`�2�7�m�H
�b�i�m�/�B�2�b �?���p�2 �T�`�Q�T�Q�b�2�/ �r���v�b �i�Q �K�B�M�B�K�B�x�2 �i�?�2�b�2 �b�2�H�2�+�i�B�Q�M �2�z�2�+�i�b�- �b�m�+�? ���b �b�2�H�2�+�i�B�M�; �i�`�m�2
���:�L �7�`�Q�K �G�A�L�1�_�b �U�*�B�/ �6�2�`�M���M�/�2�b �2�i ���H�X�k�y�R�R�V�- �i�?�2 �/�2�;�2�M�2�`���+�B�2�b �B�M �Q�T�i�B�+���H �/�B���;�M�Q�b�@
�i�B�+�b �b�Q�K�2�i�B�K�2�b �K���F�2 �B�i �/�B�{�+�m�H�i �i�Q �m�M���K�#�B�;�m�Q�m�b�H�v �B�/�2�M�i�B�7�v �i�?�2 �i�`�m�2 �B�Q�M�B�x���i�B�Q�M �b�Q�m�`�+�2
�#���b�2�/ �b�Q�H�2�H�v �Q�M �Q�T�i�B�+���H �/�B���;�M�Q�b�i�B�+�b�X

�A�M �i�?�2 �J�B�H�F�v �q���v�- �r�2 �+���M �}�M�/ �� �/�B�p�2�`�b�2 �`���M�;�2 �Q�7 �B�Q�M�B�x�B�M�; �b�Q�m�`�+�2�b�X �h�?�B�b �B�b ���H�b�Q
�i�`�m�2 �7�Q�` �M�2���`�#�v �;���H���t�B�2�b�X �A�i �B�b �i�?�2�`�2�7�Q�`�2 �+�Q�K�T�H�2�i�2�H�v �M���i�m�`���H �i�Q �M�Q�i�2 �i�?���i �;���H���t�B�2�b
�+���M �?���p�2 �#�`�Q���/ �;�`���/�B�2�M�i�b �Q�7 �2�t�+�B�i���i�B�Q�M �K�2�+�?���M�B�b�K�b �B�M �i�?�2�B�` �A�a�J�X �>�Q�r�2�p�2�`�- �K�Q�b�i �#�B�;
�b�m�`�p�2�v�b �;���i�?�2�`�B�M�; �b�T�2�+�i�`�Q�b�+�Q�T�B�+ �/���i���- �a�.�a�a �U�A�A�f�A�A�A�V�- ���`�2 �#���b�2�/ �Q�M �U�b�B�M�;�H�2�V �}�#�2�`�@�7�2�/
�Q�#�b�2�`�p���i�B�Q�M�b �i�?���i �+���T�i�m�`�2 �Q�M�H�v �i�?�2 �+�2�M�i�`���H �7�2�r �F�B�H�Q�T���`�b�2�+�b �Q�7 �� �;���H���t�v�X �q�?�B�H�2 �i�?�B�b
�B�b �m�b�2�7�m�H �7�Q�` �+���T�i�m�`�B�M�; �i�?�2 �/�Q�K�B�M���M�i �B�M�i�2�;�`���i�2�/ �M���i�m�`�2 �Q�7 �� �H���`�;�2 �M�m�K�#�2�` �Q�7 �;���H���t�B�2�b�-
�+�`�B�i�B�+���H �/�2�i���B�H�b ���`�2 �Q�7�i�2�M �K�B�b�b�2�/�X ���b �� �`�2�b�m�H�i�- �b�Q�K�2 �;���H���t�B�2�b �r�B�i�? �� �p�2�`�v �Q�T�i�B�+���H�H�v
�+�Q�K�T���+�i ���:�L �K�B�;�?�i �?���p�2 �i�?�2�B�` �b�B�;�M���i�m�`�2 �r���b�?�2�/ �Q�m�i �#�v �b�i���`�@�7�Q�`�K�B�M�; �`�2�;�B�Q�M�b �B�M �i�?�2
�B�M�i�2�;�`���i�2�/ �b�T�2�+�i�`�m�K�X

���r���`�2 �Q�7 �i�?�2�b�2 �+�?���H�H�2�M�;�2�b�- �i�?�2 ���b�i�`�Q�M�Q�K�B�+���H �+�Q�K�K�m�M�B�i�v �?���b �B�M�+�`�2���b�B�M�;�H�v �b�?�B�7�i�2�/
�i�Q�r���`�/ �H���`�;�2 �b�T���i�B���H�H�v �`�2�b�Q�H�p�2�/ �b�T�2�+�i�`�Q�b�+�Q�T�B�+ �b�m�`�p�2�v�b �U�b�2�2 �a�2�+�i�B�Q�M�R�X�k�V�X �J�Q�i�B�p���i�2�/ �#�v
�i�?�2 ���p���B�H���#�B�H�B�i�v �Q�7 �J���L�:�� �b�m�`�p�2�v �/���i���- �T���`�i �Q�7 �Q�m�` �B�M�B�i�B���H �r�Q�`�F �?���b �B�M�p�2�b�i�B�;���i�2�/ �i�?�2
���T�2�`�i�m�`�2 �2�z�2�+�i�b �Q�M �Q�T�i�B�+���H �+�H���b�b�B�}�+���i�B�Q�M�X

�R�X�9�X�R�P�T�i�B�+���H �/�B���;�M�Q�b�i�B�+�b �B�M �~�2�t�B�#�H�2 ���T�2�`�i�m�`�2�b

�>�2�`�2�- �r�2 �T�`�Q�p�B�/�2 �� �b�m�K�K���`�v �Q�7 �Q�m�` �r�Q�`�F�- ���b �+���`�`�B�2�/ �Q�m�i �B�M���H�#�€�M �� �q�v�H�2�x���H�2�F�U�k�y�k�j�V�X
�A�i �7�Q�H�H�Q�r�b �� �"�S�h �/�B���;�M�Q�b�i�B�+ �Q�7 �i�?�2 �R�y �y�y�y �J���L�:�� �;���H���t�B�2�b�- ���M�/ �B�i �?���b �� �b�T�2�+�B���H �7�Q�+�m�b
�Q�M ���:�L �+�H���b�b�B�}�+���i�B�Q�M�X �� �F�2�v �K�Q�i�B�p���i�B�Q�M �B�b �i�Q �B�M�p�2�b�i�B�;���i�2 �?�Q�r �i�?�2 �+�?�Q�B�+�2 �Q�7 ���T�2�`�i�m�`�2
�b�B�x�2 �B�M�~�m�2�M�+�2�b ���:�L �+�H���b�b�B�}�+���i�B�Q�M�X �h�?�m�b�- �i�?�2 �+�H���b�b�B�}�+���i�B�Q�M �2�K�T�H�Q�v�b �� �M�Q�p�2�H ���T�T�`�Q���+�?�-
�r�?�2�`�2 �B�M�b�i�2���/ �Q�7 �b�2�H�2�+�i�B�M�; �� �}�t�2�/ ���T�2�`�i�m�`�2 �7�Q�` ���H�H �;���H���t�B�2�b�- �B�i ���i�i�2�K�T�i�b �i�Q �T�`�Q�/�m�+�2 ��
�~�2�t�B�#�H�2 ���T�2�`�i�m�`�2 �b�2�H�2�+�i�B�Q�M �7�Q�` �i�?�2 �+�H���b�b�B�}�+���i�B�Q�M�X �A�i �T�`�Q�p�B�/�2�b �i�?�2 �2�K�B�b�b�B�Q�M �H�B�M�2 �`���i�B�Q�b
�Q�7 �2���+�? �b�Q�m�`�+�2 ���b �� �7�m�M�+�i�B�Q�M �Q�7 �b�B�t�i�v �/�B�z�2�`�2�M�i ���T�2�`�i�m�`�2�b�, �k�y �F�T�+ �b�i�2�T�b�- �k�y �2�z�2�+�i�B�p�2
�`���/�B�m�b �URef f �V �b�i�2�T�b�- ���M�/ �k�y �b�i�2�T�b �B�M ���`�+�b�2�+�Q�M�/�b�X �q�2 �K���B�M�H�v �m�b�2 �i�?�2 �(N II �) ���M�/ �i�?�2
�(SII �) �"�S�h �/�B���;�`���K�b �i�Q�;�2�i�?�2�` �r�B�i�? �`�2�[�m�B�`�B�M�; ���M �>� �2�[�m�B�p���H�2�M�i �r�B�/�i�? �U�1�q�U�>� �V�V �i�Q �#�2
�;�`�2���i�2�` �i�?���M �j�X �h�?�2 �H���i�i�2�` �?���b �#�2�2�M �K�Q�i�B�p���i�2�/ �#�v �i�?�2 �Q�#�b�2�`�p���i�B�Q�M �Q�7 �� �`�2�H�B���#�H�2 �b���K�T�H�2
�Q�7 �a�2�v�7�2�`�i�- �r�?�2�`�2 �i�?�2�v �i�v�T�B�+���H�H�v �?���p�2 �1�q(H� ) > 3:0 �³ �U�*�B�/ �6�2�`�M���M�/�2�b �2�i ���H�X�k�y�R�R�V�X

�h�?�2 �2�z�2�+�i �Q�7 �?�Q�r ���T�2�`�i�m�`�2 �b�B�x�2 �+�?���M�;�2�b �i�?�2 �+�H���b�b�B�}�+���i�B�Q�M �Q�7 �� �;���H���t�v �m�b�B�M�; �i�?�2
�(N II �)�@�"�S�h �/�B���;�`���K �B�b �b�?�Q�r�M �B�M �i�?�2 �#�Q�i�i�Q�K�@�`�B�;�?�i �Q�7 �6�B�;�m�`�2�R�X�d�X �L�Q�i�2 �i�?���i �i�?�B�b �B�b �M�Q�i
�� �`���/�B���H �T�`�Q�}�H�2�- �#�m�i �� �+�m�K�m�H���i�B�p�2 �B�M�i�2�;�`���i�2�/ �U���i �/�B�z�2�`�2�M�i ���T�2�`�i�m�`�2 �b�B�x�2�b�V �2�K�B�b�b�B�Q�M �H�B�M�2
�`���i�B�Q�X �q�?�B�H�2 �Q�M�2 �;���H���t�v �U�R�y�k�R�3�@�R�k�d�y�j�V �`�2�K���B�M�b �T�2�`�b�B�b�i�2�M�i�H�v ���M ���:�L ���i ���H�H ���T�2�`�i�m�`�2�b�-
�i�?�2 �i�r�Q �`�2�K���B�M�B�M�; �;���H���t�B�2�b ���`�2 �Q�#�b�2�`�p�2�/ �i�Q �+�`�Q�b�b �/�2�K���`�+���i�B�Q�M �H�B�M�2�b�X �h�?�2 �+�Q�H�Q�` �B�M �2���+�?
�Q�7 �i�?�2 �b�v�K�#�Q�H�b �K���`�F�b �i�?�2 �B�M�+�`�2���b�2 �B�M �i�?�2 ���T�2�`�i�m�`�2 �b�B�x�2 �U�7�`�Q�K �#�H�m�2 �i�Q �`�2�/�V�X �h�?�B�b �/�2�K�Q�M�@
�b�i�`���i�2�b �i�?���i �i�?�2 �Q�#�b�2�`�p�2�/ �H�B�M�2 �`���i�B�Q�b ���`�2 �M�Q�i �b�i���i�B�+ �T�`�Q�T�2�`�i�B�2�b�- �#�m�i �b�+���H�2�@�/�2�T�2�M�/�2�M�i�X �h�Q
�[�m���M�i�B�7�v �i�?�B�b �2�z�2�+�i�- �r�2 �H�Q�Q�F ���i �?�Q�r �i�?�2 �M�m�K�#�2�` �Q�7 �+�H���b�b�B�}�2�/ ���:�L �+�?���M�;�2�b �r�B�i�? �B�M�@



�:���H���t�B�2�b �B�M �i�?�2 �+�Q�M�i�2�t�i �Q�7 �2�K�B�b�b�B�Q�M �H�B�M�2 �`���i�B�Q�b �k�R

�6�B�;�m�`�2 �R�X�d�X �o���`�B���i�B�Q�M �B�M ���:�L �+�H���b�b�B�}�+���i�B�Q�M �r�B�i�? �/�B�z�2�`�2�M�i ���T�2�`�i�m�`�2 �b�B�x�2�b�X�h�?�2 �T�H�Q�i�b
�i���F�2�M �7�`�Q�K���H�#�€�M �� �q�v�H�2�x���H�2�F�U�k�y�k�j�V ���M�/ �r�2 �T�`�Q�p�B�/�2 �� �K�Q�/�B�}�2�/ �+���T�i�B�Q�M�, �h�?�2 �v�@���t�B�b
�B�M �i�?�2 �i�Q�T �T�H�Q�i�b ���M�/ �i�?�2 �#�Q�i�i�Q�K �H�2�7�i �T�H�Q�i �b�?�Q�r�b �i�?�2 �M�m�K�#�2�` �Q�7 �;���H���t�B�2�b �+�H���b�b�B�}�2�/ ���b
���:�L �U�b�Q�H�B�/ �#�H�m�2 �H�B�M�2�V �b�2�H�2�+�i�2�/ �#���b�2�/ �Q�M �/�B�z�2�`�2�M�i ���T�2�`�i�m�`�2 �b�B�x�2�b ���M�/ �m�b�B�M�; �/�B�z�2�`�2�M�i
�m�M�B�i�b�X �h�?�2 �b�2�H�2�+�i�B�Q�M �B�b �K���/�2 �7�Q�H�H�Q�r�B�M�; �i�?�2 �"�S�h �b�2�H�2�+�i�B�Q�M ���H�;�Q�`�B�i�?�K �/�2�b�+�`�B�#�2�/ �B�M
�a�2�+�i�B�Q�M�R�X�9�- �2�t�+�H�m�/�B�M�; �i�?�2 �(O I�)�f�>� �"�S�h �/�B���;�`���K�X �A�M �i�?�2 �i�Q�T �H�2�7�i �T�H�Q�i�- �i�?�2 �F�B�H�Q�T���`�b�2�+
���T�2�`�i�m�`�2 �B�M�+�`�2���b�2�b �B�M �b�i�2�T�b �Q�7 �y�X�8 �F�T�+ �U�B�M �/�B���K�2�i�2�`�V�X �A�M �i�?�2 �i�Q�T �`�B�;�?�i �T�H�Q�i�- �i�?�2 ���`�+�b�2�+�Q�M�/
���T�2�`�i�m�`�2 �B�M�+�`�2���b�2�b �B�M �b�i�2�T�b �Q�7 �y�X�8���� �U�B�M �/�B���K�2�i�2�`�V�X �A�M �i�?�2 �#�Q�i�i�Q�K �H�2�7�i �T�H�Q�i�- �i�?�2 �2�z�2�+�i�B�p�2
�`���/�B�m�b ���T�2�`�i�m�`�2 �B�M�+�`�2���b�2�b �B�M �b�i�2�T�b �Q�7 �y�X�RRef f �U�B�M �`���/�B�m�b�V�X �h�?�2 �`�2�/ �U�p�2�`�i�B�+���H�@�/���b�?�2�/�V
�H�B�M�2 �B�M �i�?�2 �i�Q�T �T���M�2�H�b �+�Q�`�`�2�b�T�Q�M�/�b �i�Q �i�?�2 ���T�2�`�i�m�`�2�b �m�b�2�/ �7�Q�` �i�?�2 �+�Q�K�T���`�B�b�Q�M�b �B�M���H�#�€�M
�� �q�v�H�2�x���H�2�F�U�k�y�k�j�V�X �A�M �i�?�2 �#�Q�i�i�Q�K �`�B�;�?�i �T�H�Q�i�- �r�2 �b�?�Q�r �?�Q�r �i�?�2 �~�m�t �`���i�B�Q�b �B�M �Q�M�2 �"�S�h
�/�B���;�`���K �+�?���M�;�2 ���b �� �7�m�M�+�i�B�Q�M �Q�7 �i�?�2 ���T�2�`�i�m�`�2�X �h�?�B�b �B�b �/�Q�M�2 �7�Q�` �i�?�`�2�2 �B�M�/�B�p�B�/�m���H �;���H���t�B�2�b
�B�H�H�m�b�i�`���i�2�/ �r�B�i�? �/�B�z�2�`�2�M�i �b�v�K�#�Q�H�b �U�b�2�2 �i�?�2 �H�2�;�2�M�/ �7�Q�` �i�?�2�B�` �+�Q�`�`�2�b�T�Q�M�/�B�M�; �J���L�:���@�A�.�b�V�X
�1���+�? �b�v�K�#�Q�H �B�b �}�H�H�2�/ �r�B�i�? �� �b�T�2�+�B�}�+ �+�Q�H�Q�` �i�?���i �+�Q�`�`�2�b�T�Q�M�/�b �i�Q �i�?�2 �b�B�x�2 �Q�7 �B�i�b ���T�2�`�i�m�`�2�X
�A�M �i�?�2 �#�Q�i�i�Q�K �`�B�;�?�i �T�H�Q�i�- �r�2 ���H�b�Q �B�M�+�H�m�/�2 �i�?�2 �2�K�T�B�`�B�+���H �/�B�p�B�b�B�Q�M �H�B�M�2�b �i�?���i �r�B�H�H �;�B�p�2
�2���+�? �i���`�;�2�i �� �b�T�2�+�B�}�+ �+�H���b�b�B�}�+���i�B�Q�M �U�2�X�;�X�- ���:�L�@�H�B�F�2 �;���H���t�v�- �+�Q�K�T�Q�b�B�i�2 �Q�#�D�2�+�i�- �Q�` �>�A�A�@
�b�i���` �7�Q�`�K�B�M�; �;���H���t�B�2�b�V�, �`�2�/ �H�B�M�2�b �+�Q�`�`�2�b�T�Q�M�/ �i�Q�E�2�r�H�2�v �2�i ���H�X�U�k�y�y�R���V�- ���M�/ �i�?�2 �#�H�m�2
�/���b�?�2�/ �H�B�M�2 �Q�M �i�?�2 �H�2�7�i �T�H�Q�i �+�Q�`�`�2�b�T�Q�M�/�b �i�Q�E���m�z�K���M�M �2�i ���H�X�U�k�y�y�j�V�X

�+�`�2���b�B�M�; ���T�2�`�i�m�`�2 �b�B�x�2�X �:�B�p�2�M �i�?�2 �+�2�M�i�`���H �Q�`�B�;�B�M �Q�7 ���:�L�- �B�i �B�b �2�t�T�2�+�i�2�/ �i�?���i �H���`�;�2�`
���T�2�`�i�m�`�2�b�- �r�?�B�+�? ���p�2�`���;�2 �H���`�;�2�` �;���H���+�i�B�+ �`�2�;�B�Q�M�b �/�Q�K�B�M���i�2�/ �#�v �b�i���`�@�7�Q�`�K�B�M�; �T�`�Q�+�2�b�b�2�b�-
�r�Q�m�H�/ �/�B�H�m�i�2 �i�?�2 ���:�L �b�B�;�M���i�m�`�2�b �U�2�p�2�M �r�?�2�M �i�?�2 �;���H���t�v �?���`�#�Q�`�b ���M ���:�L�V�X �q�2 �Q�#�@
�b�2�`�p�2 �i�?�B�b �#�2�?���p�B�Q�` �B�M �i�?�2 �B�M�M�2�` ���M�M�m�H�B �b�i�2�T�b �U�2�X�;�X�- �RRef f < �V�X �>�Q�r�2�p�2�`�- �r�2 �M�Q�i�2 �i�?���i
�B�M�+�`�2���b�B�M�; �i�?�2 ���T�2�`�i�m�`�2 �b�B�x�2 �#�2�v�Q�M�/ �i�?�B�b �T�Q�B�M�i �B�M�+�`�2���b�2�b �i�?�2 �M�m�K�#�2�` �Q�7 �/�2�i�2�+�i�2�/ ���:�L
�U�b�2�2 �i�?�2 �#�2�?���p�B�Q�` �B�M �2���+�? �H�B�M�2�@�T�H�Q�i �T���M�2�H �B�M �6�B�;�m�`�2�R�X�d�V�X

�:�B�p�2�M �i�?���i �/�B�z�m�b�2 �B�Q�M�B�x�2�/ �;���b �U�.�A�:�c�>���z�M�2�` �2�i ���H�X�k�y�y�N�V �+���M �K�B�K�B�+ ���:�L�@�H�B�F�2



�k�k �:���H���t�B�2�b �B�M �i�?�2 �+�Q�M�i�2�t�i �Q�7 �2�K�B�b�b�B�Q�M �H�B�M�2 �`���i�B�Q�b

�6�B�;�m�`�2 �R�X�3�X ���p�2�`���;�2 �`���/�B���H �T�`�Q�}�H�2�b �Q�7 �i�?�2 �>� �b�m�`�7���+�2 �#�`�B�;�?�i�M�2�b�b �b�i���+�F�2�/ ���+�+�Q�`�/�B�M�;
�i�Q �b�T�2�+�B�}�+ ���:�L �+���M�/�B�/���i�2�b�X�h�?�2 �b�?���/�2�/ �`�2�;�B�Q�M�b �+�Q�`�`�2�b�T�Q�M�/ �i�Q �i�?�2 �R�e�i�? ���M�/ �3�9�i�?
�T�2�`�+�2�M�i�B�H�2�b �Q�7 �2���+�? �b�i���+�F�2�/ �`���/�B���H �T�`�Q�}�H�2�X �h�?�2 �b�Q�H�B�/ �;�`�2�2�M �H�B�M�2 �+�Q�`�`�2�b�T�Q�M�/�b �i�Q �i�?�2
���:�L �b�2�H�2�+�i�2�/ �m�b�B�M�; �� �k �F�T�+ �+�B�`�+�m�H���` ���T�2�`�i�m�`�2�- ���M�/ �?�Q�H�H�Q�r �+�B�`�+�H�2�b �?���i�+�? �B�i�b �b�?���/�2�/
���`�2���X �h�?�2 �#�H���+�F �/���b�?�@�/�Q�i �H�B�M�2 �+�Q�`�`�2�b�T�Q�M�/�b �i�Q �i�?�2 ���:�L �b�2�H�2�+�i�2�/ �#�v ���M ���T�2�`�i�m�`�2 �Q�7
�R�y �F�T�+�- ���M�/ �/�Q�i�b �?���i�+�? �B�i�b �b�?���/�2�/ ���`�2���X �6�B�M���H�H�v�- �i�?�2 �#�H�m�2 �/���b�?�2�/ �H�B�M�2 �+�Q�`�`�2�b�T�Q�M�/�b �i�Q
�i�?�2 ���:�L�b �b�2�H�2�+�i�2�/ �#�v �i�?�2 �R�y �F�T�+ ���T�2�`�i�m�`�2 �#�m�i �2�t�+�H�m�/�2�b �i�?�2 ���:�L�b �b�2�H�2�+�i�2�/ �#�v �i�?�2
�k �F�T�+ ���T�2�`�i�m�`�2�X �h�?�2 �H���b�i �H�B�M�2 �?���b �� �b�?���/�2�/ ���`�2�� �?���i�+�?�2�/ �#�v �?�Q�H�H�Q�r �b�[�m���`�2�b�X �h���F�2�M
�7�`�Q�K���H�#�€�M �� �q�v�H�2�x���H�2�F�U�k�y�k�j�V�X

�2�K�B�b�b�B�Q�M �H�B�M�2 �`���i�B�Q�b �U�w�?���M�; �2�i ���H�X�k�y�R�d�V �/�m�2 �i�Q �i�?�2�B�` �H�Q�r �>� �b�m�`�7���+�2 �#�`�B�;�?�i�M�2�b�b�- �r�2
�b�i�m�/�v �i�?�B�b �T���`���K�2�i�2�` ���b �� �7�m�M�+�i�B�Q�M �Q�7 �F�T�+ ���T�2�`�i�m�`�2 �b�B�x�2 �U�b�2�2 �6�B�;�m�`�2�R�X�3�V�X ���:�L �+�H���b�b�B�@
�}�2�/ �r�B�i�? �� �R�y �F�T�+ ���T�2�`�i�m�`�2 �U�#�H���+�F �/���b�?�@�/�Q�i�i�2�/ �H�B�M�2�V �/�B�b�T�H���v �� �+�Q�K�T���`���#�H�2 �#�m�i �H�Q�r�2�`
�b�m�`�7���+�2 �#�`�B�;�?�i�M�2�b�b �`���/�B���H �T�`�Q�}�H�2 �i�?���M �i�?�2 �k �F�T�+�@�+�H���b�b�B�}�2�/ ���:�L �T�Q�T�m�H���i�B�Q�M �U�;�`�2�2�M �b�Q�H�B�/
�H�B�M�2�V�X �A�7 �r�2 �2�t�+�H�m�/�2 �i�?�2 ���:�L �+�H���b�b�B�}�2�/ �m�b�B�M�; �i�?�2 �k �F�T�+ ���T�2�`�i�m�`�2 �7�`�Q�K �i�?�2 �Q�M�2�b �+�H���b�b�B�}�2�/
�r�B�i�? �� �R�y �F�T�+ �U�#�H�m�2 �/���b�?�2�/ �H�B�M�2�V�- �i�?�B�b �M�2�r �T�Q�T�m�H���i�B�Q�M �/�B�b�T�H���v�b �`�2�H���i�B�p�2�H�v �H�Q�r �+�2�M�i�`���H
�b�m�`�7���+�2 �#�`�B�;�?�i�M�2�b�b �U� H� < 1039 �2�`�; �b� 1�F�T�+� 2�V�X �q�2 �}�M�/ �i�?���i �m�b�B�M�; �H���`�;�2 ���T�2�`�i�m�`�2�b
�#�2�v�Q�M�/ �� �b�T�2�+�B�}�+ ���T�2�`�i�m�`�2 �`���/�B�m�b �7�Q�` �+�H���b�b�B�}�+���i�B�Q�M �T�m�`�T�Q�b�2�b �H�2���/�b �i�Q �b�B�;�M�B�}�+���M�i �+�Q�M�@
�i���K�B�M���i�B�Q�M �7�`�Q�K �.�A�:�- �`�2�b�m�H�i�B�M�; �B�M �� �b�?���`�T �B�M�+�`�2���b�2 �B�M �i�?�2 �M�m�K�#�2�` �Q�7 �;���H���t�B�2�b �7���H�b�2�H�v
�B�/�2�M�i�B�}�2�/ ���b �G�A�L�1�_�b �Q�` �a�2�v�7�2�`�i�b�X �h�?�B�b �+�Q�M�i���K�B�M���i�B�Q�M �B�b �i�`���+�2�/ �i�?�`�Q�m�;�? �/�2�+�H�B�M�B�M�; �>�
�b�m�`�7���+�2 �#�`�B�;�?�i�M�2�b�b �T�`�Q�}�H�2�b�- �+�Q�M�}�`�K�B�M�; �i�?���i �H���`�;�2 ���T�2�`�i�m�`�2�b �B�M�+�Q�`�T�Q�`���i�2 �2�K�B�b�b�B�Q�M �7�`�Q�K
�2�t�i�2�M�/�2�/�- �M�Q�M�@�M�m�+�H�2���` �`�2�;�B�Q�M�b �i�?���i �K�B�K�B�+ ���:�L�@�H�B�F�2 �b�B�;�M���i�m�`�2�b�X

�q�?�B�H�2 �i�?�2 �1�q�U�>� �V�=�j�X�y �³ �+�`�B�i�2�`�B�Q�M ���H�H�2�p�B���i�2�b �T���`�i �Q�7 �i�?�2 �"�S�h �+�H���b�b�B�}�+���i�B�Q�M �+���p�2���i�b�-



�h�?�2 �H�Q�+���H �`���/�B�Q �m�M�B�p�2�`�b�2 �k�j

�r�2 �M�Q�i�2 �i�?���i �i�?�B�b �b�i�`�B�+�i �+�m�i �+���M �2�t�+�H�m�/�2 �H�Q�r ���+�+�`�2�i�B�M�; �a�J�"�> �U�B�X�2�X�- �H�Q�r �H�m�K�B�M�Q�m�b ���:�L�V�X
�h�?�2�`�2�7�Q�`�2�- �Q�T�i�B�+���H ���:�L �b�2�H�2�+�i�B�Q�M �i�2�+�?�M�B�[�m�2�b �+���M �#�2 �`�2�}�M�2�/ ���M�/ �Q�#�i���B�M �� �K�Q�`�2 �+�Q�?�2�`�@
�2�M�i �T�B�+�i�m�`�2 �#�v �+�Q�K�T�H�2�K�2�M�i�B�M�; �B�i �r�B�i�? �K�m�H�i�B�r���p�2�H�2�M�;�i�? �Q�#�b�2�`�p���i�B�Q�M�b �U�b�2�2 �a�2�+�i�B�Q�M�R�X�e�V�X
�G���b�i�H�v�- �A�6�a �b�i�m�/�B�2�b �?���p�2 �#�`�Q���/�2�M�2�/ �i�?�2 �`�2�b�2���`�+�? �b�i���i�m�b �Q�7 �Q�T�i�B�+���H ���:�L �+�H���b�b�B�}�+���i�B�Q�M�X
�6�Q�` �2�t���K�T�H�2�- �m�b�B�M�; �� �T�2�`�@�b�T���t�2�H �+�H���b�b�B�}�+���i�B�Q�M �B�M� �k�d�y�y �J���L�:�� �;���H���t�B�2�b�-�q�v�H�2�x���H�2�F
�2�i ���H�X�U�k�y�R�3�V �7�Q�m�M�/ �� �T�Q�T�m�H���i�B�Q�M �Q�7 �Q�z�@�+�2�M�i�`���H ���:�L�@�H�B�F�2 �b�B�;�M���i�m�`�2�b �i�?���i �r�Q�m�H�/ �M�Q�i �?���p�2
�#�2�2�M �T�B�+�F�2�/ �m�T �#�v �b�i�m�/�B�2�b �m�b�B�M�; �b�B�M�;�H�2 �}�#�2�` �b�T�2�+�i�`�Q�b�+�Q�T�v�X �a�m�+�? �� �T�Q�T�m�H���i�B�Q�M �+�Q�m�H�/
�#�2 �2�t�T�H���B�M�2�/ �#�v �� �+�2�M�i�`���H�H�v �Q�#�b�+�m�`�2�/ ���:�L �r�B�i�? �B�i�b �B�Q�M�B�x���i�B�Q�M �K�Q�`�2 �2���b�B�H�v �Q�#�b�2�`�p�2�/
�B�M �B�i�b �Q�m�i�b�F�B�`�i�b�- ���M �Q�z�b�2�i ���:�L �/�m�2 �i�Q �� �K�2�`�;�2�`�- �Q�` �H�B�;�?�i �2�+�?�Q�2�b �Q�7 �B�Q�M�B�x���i�B�Q�M �7�`�Q�K ��
�T�`�2�p�B�Q�m�b ���:�L�X �h�?�2 �H���i�i�2�` �B�/�2�� �b�2�`�p�2�b ���b �K�Q�i�B�p���i�B�Q�M �7�Q�` �i�?�2 �`�2�b�2���`�+�? �T�`�2�b�2�M�i�2�/ �B�M �i�?�2
�}�`�b�i �T���T�2�` �U�b�2�2 �*�?���T�i�2�`�k�V�- �r�?�B�+�? �+�Q�K�#�B�M�2�b �K�m�H�i�B�T�H�2 �b�2�H�2�+�i�B�Q�M �i�2�+�?�M�B�[�m�2�b�- �T�`�Q�p�B�/�2�/
�i�?���i �r�2 �b�i���`�i �r�B�i�? �� �+���`�2�7�m�H �Q�T�i�B�+���H �+�H���b�b�B�}�+���i�B�Q�M�X

�R�X�8�h�?�2 �H�Q�+���H �`���/�B�Q �m�M�B�p�2�`�b�2

�A�M �i�?�2 �+�Q�M�i�2�t�i �Q�7 �;�`�Q�m�M�/�@�#���b�2�/ �Q�#�b�2�`�p���i�B�Q�M�b�- �m�M�H�B�F�2 �Q�i�?�2�` �2�H�2�+�i�`�Q�K���;�M�2�i�B�+ �b�T�2�+�i�`�m�K
�#���M�/�b�- �Q�m�` ���i�K�Q�b�T�?�2�`�2 �B�b �i�`���M�b�T���`�2�M�i �i�Q �b�2�p�2�`���H �/�2�+���/�2�b �Q�7 �`���/�B�Q �7�`�2�[�m�2�M�+�B�2�b �U�b�2�2
�6�B�;�m�`�2 �h�"���V�X �_���/�B�Q �2�K�B�b�b�B�Q�M �b�T���M�b �b�2�p�2�`���H �Q�`�/�2�`�b �Q�7 �K���;�M�B�i�m�/�2�- �7�`�Q�K �R�y �J�>�x �i�Q
�R �h�>�x �U�j�y �K �i�Q �y�X�j �K�K�V�X �P�m�` �T�H���M�2�i�ö�b ���i�K�Q�b�T�?�2�`�2 �b�2�i�b �� �M���i�m�`���H �H�Q�r�2�` �H�B�K�B�i �#�v
�`�2�~�2�+�i�B�M�; �7�`�2�[�m�2�M�+�B�2�b �#�2�H�Q�r� �R�y �J�>�x�X �1�K�B�b�b�B�Q�M�b ���i �`���/�B�Q �7�`�2�[�m�2�M�+�B�2�b ���`�2 �Q�7 �2�b�b�2�M�i�B���H
�B�M�i�2�`�2�b�i �/�m�2 �i�Q �i�?�2�B�` ���#�B�H�B�i�v �i�Q �#�2 �H�2�b�b ���z�2�+�i�2�/ �#�v �B�M�i�2�`�b�i�2�H�H���` �/�m�b�i �Q�` �;���b �+�Q�K�T���`�2�/
�i�Q �b�?�Q�`�i�2�` �r���p�2�H�2�M�;�i�? �2�K�B�b�b�B�Q�M �U�*�Q�M�/�Q�M �� �_���M�b�Q�K�k�y�R�e�V�X �h�?�B�b �B�b �#�2�+���m�b�2 �`���/�B�Q
�r���p�2�H�2�M�;�i�?�b ���`�2 �K�m�+�? �H���`�;�2�` �i�?���M �i�v�T�B�+���H �/�m�b�i �;�`���B�M �b�B�x�2�b �B�M �i�?�2 �A�a�J�- �K���F�B�M�; �/�m�b�i
�b�+���i�i�2�`�B�M�; �M�2�;�H�B�;�B�#�H�2�X �A�M �Q�m�` �:���H���t�v�- �i�?�2 �K���D�Q�` �+�Q�M�i�`�B�#�m�i�Q�`�b �i�Q �`���/�B�Q �2�K�B�b�b�B�Q�M �B�M�+�H�m�/�2
�b�m�T�2�`�M�Q�p�� �`�2�K�M���M�i�b�- �b�Q�K�2 �b�i�2�H�H���` �Q�#�D�2�+�i�b�- �b�i���`�@�7�Q�`�K�B�M�; �`�2�;�B�Q�M�b�- ���M�/ �i�?�2 �;���H���+�i�B�+ �+�2�M�i�2�`�X
�P�M �i�?�2 �Q�i�?�2�` �b�B�/�2�- �2�t�i�`���;���H���+�i�B�+ �Q�#�D�2�+�i�b �/�Q�K�B�M���i�2 �i�?�2 �`���/�B�Q �b�F�v ���#�Q�p�2 ���M�/ �#�2�H�Q�r �i�?�2
�:���H���+�i�B�+ �T�H���M�2�X

�_���/�B�Q �2�K�B�b�b�B�Q�M �+���M �Q�`�B�;�B�M���i�2 �7�`�Q�K �i�r�Q �K���B�M �T�?�v�b�B�+���H �T�`�Q�+�2�b�b�2�b�, �7�`�2�2�@�7�`�2�2 �`���/�B���i�B�Q�M
���M�/ �b�v�M�+�?�`�Q�i�`�Q�M �`���/�B���i�B�Q�M�X �h�?�2 �7�Q�`�K�2�` �B�b �m�b�m���H�H�v �`�2�7�2�`�`�2�/ �i�Q ���b �i�?�2�`�K���H �`���/�B�Q �2�K�B�b�b�B�Q�M�-
�r�?�B�H�2 �i�?�2 �H���i�i�2�` �B�b �`�2�7�2�`�`�2�/ �i�Q ���b �M�Q�M�@�i�?�2�`�K���H�X �h�?�B�b �/�B�b�i�B�M�+�i�B�Q�M �K���B�M�H�v ���`�B�b�2�b �/�m�2 �i�Q
�`���/�B���i�B�Q�M �Q�`�B�;�B�M���i�B�M�; �2�B�i�?�2�` �/�B�`�2�+�i�H�v �7�`�Q�K �b�i�2�H�H���` �T�`�Q�+�2�b�b�2�b �U�i�?�2�`�K���H�V �Q�` �B�M�/�B�`�2�+�i�H�v�X ���b
�� �`�2�b�m�H�i�- �r�2 �+���M �H�2�p�2�`���;�2 �i�?�2�b�2 �T�`�Q�+�2�b�b�2�b �i�Q �+�`�2���i�2 �T�Q�r�2�`�7�m�H �/�B���;�M�Q�b�i�B�+�b�X �"�2�H�Q�r�- �r�2
�/�2�b�+�`�B�#�2 �i�?�2�b�2 �i�r�Q �T�`�Q�+�2�b�b�2�b �U�i�?�2 �b�m�K�K���`�v �#�2�H�Q�r �B�b �#���b�2�/ �Q�M�*�Q�M�/�Q�M �� �_���M�b�Q�K
�k�y�R�e�V�- �r�?�B�+�? �+���M �#�2 �7�Q�H�H�Q�r�2�/ �i�Q�;�2�i�?�2�` �r�B�i�? �i�?�2 �i�?�2�`�K���H �`���/�B���i�B�Q�M �b�T�2�+�i�`�m�K �7�`�Q�K �/�m�b�i
�B�M �6�B�;�m�`�2�R�X�R�y�X

�Ç �6�`�2�2�@�7�`�2�2 �2�K�B�b�b�B�Q�M�, �+�Q�K�2�b �7�`�Q�K �i�?�2 �B�M�i�2�`���+�i�B�Q�M �Q�7 �� �+�?���`�;�2�/ �T���`�i�B�+�H�2 ���M�/ �i�?�2 �2�H�2�+�@
�i�`�B�+ �}�2�H�/ �Q�7 ���M�Q�i�?�2�` �+�?���`�;�2�/ �T���`�i�B�+�H�2�X �A�i �B�b �Q�7�i�2�M �`�2�7�2�`�`�2�/ �i�Q ���b �"�`�2�K�b�b�i�`���?�H�m�M�;
�#�2�+���m�b�2 �i�?�2 �B�M�i�2�`���+�i�B�M�; �T���`�i�B�+�H�2 �/�2�+�2�H�2�`���i�2�b�- �+�Q�M�p�2�`�i�B�M�; �B�i�b �F�B�M�2�i�B�+ �2�M�2�`�;�v �B�M�i�Q
�`���/�B���i�B�Q�M�X �6�`�2�2�@�7�`�2�2 �`���/�B���i�B�Q�M �B�b �Q�7�i�2�M ���H�b�Q �`�2�7�2�`�`�2�/ �i�Q ���b �i�?�2�`�K���H �`���/�B���i�B�Q�M�- �#�2�@
�+���m�b�2 �B�i �T�`�B�K���`�B�H�v �Q�`�B�;�B�M���i�2�b �7�`�Q�K �T�H���b�K�� �B�M �H�Q�+���H �i�?�2�`�K�Q�/�v�M���K�B�+ �2�[�m�B�H�B�#�`�B�m�K
�U�G�h�1�V�- �r�?�2�`�2 �T���`�i�B�+�H�2�b �?���p�2 �� �J���t�r�2�H�H�B���M �p�2�H�Q�+�B�i�v �/�B�b�i�`�B�#�m�i�B�Q�M�X �6�`�2�2�@�7�`�2�2 �2�K�B�b�@



�k�9 �h�?�2 �H�Q�+���H �`���/�B�Q �m�M�B�p�2�`�b�2

�6�B�;�m�`�2 �R�X�N�X �P�T���+�B�i�v �Q�7 �i�?�2 �1���`�i�?�ö�b ���i�K�Q�b�T�?�2�`�2�X�� �`�2�T�`�2�b�2�M�i���i�B�Q�M �Q�7 �?�Q�r �Q�T���[�m�2 �Q�m�`
���i�K�Q�b�T�?�2�`�2 �B�b ���i �2���+�? �2�H�2�+�i�`�Q�K���;�M�2�i�B�+ �`���/�B���i�B�Q�M�X �L�Q�i�2 �i�?���i �`���/�B�Q �B�b ���/�p���M�i���;�2�Q�m�b �B�M
�i�2�`�K�b �Q�7 �;�`�Q�m�M�/�@�#���b�2�/ �i�2�H�2�b�+�Q�T�2�b�X �*�`�2�/�B�i�b �7�`�Q�K �L���a���X

�b�B�Q�M �B�b �b�i�`�Q�M�;�2�b�i ���i �7�`�2�[�m�2�M�+�B�2�b �#�2�i�r�2�2�M �R ���M�/ �R�y�y �:�>�x�- �Q�p�2�`�H���T�T�B�M�; �r�B�i�? �i�?�2
�7���`�@�B�M�7�`���`�2�/ �`�2�;�B�K�2�X

�Ç �a�v�M�+�?�`�Q�i�`�Q�M �`���/�B���i�B�Q�M�, �Q�`�B�;�B�M���i�2�b �7�`�Q�K �`�2�H���i�B�p�B�b�i�B�+ �2�H�2�+�i�`�Q�M�b �K�Q�p�B�M�; �i�?�`�Q�m�;�? ��
�K���;�M�2�i�B�+ �}�2�H�/�X �h�?�2 �G�Q�`�2�M�i�x �7�Q�`�+�2 �B�b �T�2�`�T�2�M�/�B�+�m�H���` �i�Q �#�Q�i�? �i�?�2 �p�2�H�Q�+�B�i�v �Q�7 �i�?�2
�+�?���`�;�2�/ �T���`�i�B�+�H�2 ���M�/ �i�?�2 �K���;�M�2�i�B�+ �}�2�H�/�X �h�?�B�b �+���m�b�2�b �i�?�2 �T���`�i�B�+�H�2 �i�Q �7�Q�H�H�Q�r ��
�+�m�`�p�2�/ �i�`���D�2�+�i�Q�`�v�X �A�i �7�Q�H�H�Q�r�b �i�?�2 �7�Q�`�K �Q�7 �� �T�Q�r�2�` �H���r�- �r�?�B�+�? �+���M �2�t�i�2�M�/ �7�`�Q�K �y�X�R
�i�Q �R�y �:�>�x�X �A�i �B�b �Q�7�i�2�M �`�2�7�2�`�`�2�/ �i�Q ���b �M�Q�M�@�i�?�2�`�K���H �2�K�B�b�b�B�Q�M�X

�*�?���`�;�2�/ �T���`�i�B�+�H�2�b ���`�2 �`�2�b�T�Q�M�b�B�#�H�2 �7�Q�` �#�Q�i�? �i�v�T�2�b �Q�7 �2�K�B�b�b�B�Q�M�- �#�m�i �2�H�2�+�i�`�Q�M�b ���`�2
�2�b�T�2�+�B���H�H�v �b�B�;�M�B�}�+���M�i �B�M �+�Q�M�i�`�B�#�m�i�B�M�; �i�Q �i�?�2�K�X �h�?�B�b �B�b �#�2�+���m�b�2 �i�?�2 �T�Q�r�2�` �`���/�B���i�2�/ �#�v
�� �T���`�i�B�+�H�2�- �#�Q�i�? �B�M �b�v�M�+�?�`�Q�i�`�Q�M ���M�/ �7�`�2�2�@�7�`�2�2�- �/�2�T�2�M�/�b �Q�M �i�?�2 �T���`�i�B�+�H�2�ö�b ���+�+�2�H�2�`���i�B�Q�M�-
�r�?�B�+�? �B�M�p�2�`�b�2�H�v �/�2�T�2�M�/�b �Q�M �i�?�2 �K���b�b�X �1�H�2�+�i�`�Q�M�b ���`�2 ���#�Q�m�i �k�y�y�y �i�B�K�2�b �H�B�;�?�i�2�` �i�?���M
�T�`�Q�i�Q�M�b�X

�P�m�i�b�B�/�2 �i�?�2 �J�B�H�F�v �q���v�- �i�?�2 �T�`�B�K���`�v �b�Q�m�`�+�2�b �Q�7 �`���/�B�Q �2�K�B�b�b�B�Q�M ���`�2 �Q�i�?�2�` �;���H���t�B�2�b
�r�B�i�? �m�b�m���H�H�v ���+�i�B�p�2 �b�i���` �7�Q�`�K���i�B�Q�M ���M�/ ���:�L�- �i�?�2 �H���i�i�2�` �Q�7 �r�?�B�+�? �K���v �#�2 �+�?���`���+�i�2�`�B�x�2�/
�#�v �T�Q�r�2�`�7�m�H �D�2�i�b�X �.�B�z�m�b�2 �b�v�M�+�?�`�Q�i�`�Q�M �2�K�B�b�b�B�Q�M �+���M ���H�b�Q ���`�B�b�2 �B�M �i�?�2 �+�B�`�+�m�K�;���H���+�i�B�+
�2�M�p�B�`�Q�M�K�2�M�i�b �Q�7 �;���H���t�v �+�H�m�b�i�2�`�b ���M�/ �;�`�Q�m�T�b �U�p���M �q�2�2�`�2�M �2�i ���H�X�k�y�R�N�V�X �A�M�i�2�`�2�b�i�B�M�;�H�v�- ��
�T�Q�T�m�H���i�B�Q�M �Q�7 �;���H���t�B�2�b �2�t�B�b�i�b �r�B�i�? �7���B�M�i�- �2�t�i�2�M�/�2�/ �`���/�B�Q �b�i�`�m�+�i�m�`�2�b �i�?���i �b�2�2�K �i�Q �?�Q�b�i
�7���B�M�i �Q�` ���;�2�/ �`���/�B�Q �2�K�B�b�b�B�Q�M�X �h�?�2�v �+���M �T�`�2�b�2�M�i �H�Q�#�2�b �Q�` �D�2�i�@�H�B�F�2 �b�i�`�m�+�i�m�`�2�b �r�B�i�?�Q�m�i ��
�+�2�M�i�`���H �+�Q�`�2�X �h�?�2�b�2 �Q�#�D�2�+�i�b �K�B�;�?�i �`�2�T�`�2�b�2�M�i �`�2�K�M���M�i�b �7�`�Q�K ���:�L �2�+�?�Q�2�b �U�J�Q�`�;���M�i�B
�k�y�k�R�V�- �� �F�2�v �p�B�2�r �7�`�Q�K �i�?�2 ���:�L �H�B�7�2 �+�v�+�H�2�X

�R�X�8�X�R�a�i���`�@�7�Q�`�K�B�M�; �;���H���t�B�2�b

�h�?�2 �2�K�B�b�b�B�Q�M �7�`�Q�K �`�2�;�B�Q�M�b �r�B�i�? �`�2�+�2�M�i �b�i���` �7�Q�`�K���i�B�Q�M �B�b �/�Q�K�B�M���i�2�/ �#�v �K���b�b�B�p�2 �UM >
8M � �V�- �b�?�Q�`�i�@�H�B�p�2�/ �b�i���`�b�X �q�B�i�? �?�B�;�? ���K�Q�m�M�i�b �Q�7 �l�o �`���/�B���i�B�Q�M�- �i�?�2�v �B�Q�M�B�x�2 �i�?�2�B�` �b�m�`�@



�h�?�2 �H�Q�+���H �`���/�B�Q �m�M�B�p�2�`�b�2 �k�8

�6�B�;�m�`�2 �R�X�R�y�X�h���F�2�M �7�`�Q�K�*�Q�M�/�Q�M�U�R�N�N�k�V�X�h�?�2 �Q�#�b�2�`�p�2�/ �`���/�B�Q�f�6�A�_ �b�T�2�+�i�`�m�K �Q�7 �J�3�k
�U�*���`�H�b�i�`�Q�K �� �E�`�Q�M�#�2�`�;�R�N�N�R�c�E�H�2�B�M �2�i ���H�X�R�N�3�3�V �B�b �i�?�2 �b�m�K �U�b�Q�H�B�/ �H�B�M�2�V �Q�7 �b�v�M�+�?�`�Q�i�`�Q�M
�U�/�Q�i�@�/���b�? �H�B�M�2�V�- �7�`�2�2�@�7�`�2�2 �U�/���b�?�2�/ �H�B�M�2�V�- ���M�/ �/�m�b�i �U�/�Q�i�i�2�/ �H�B�M�2�V �+�Q�K�T�Q�M�2�M�i�b�X �h�?�2H II

�`�2�;�B�Q�M�b �B�M �i�?�B�b �#�`�B�;�?�i �b�i���`�#�m�`�b�i �;���H���t�v �b�i���`�i �i�Q �#�2�+�Q�K�2 �Q�T���[�m�2 �#�2�H�Q�r� � �R �:�>�x�-
�`�2�/�m�+�B�M�; �#�Q�i�? �i�?�2 �7�`�2�2�@�7�`�2�2 ���M�/ �b�v�M�+�?�`�Q�i�`�Q�M �~�m�t �/�2�M�b�B�i�B�2�b�X �h�?�2 �7�`�2�2�@�7�`�2�2 �+�Q�K�T�Q�M�2�M�i �B�b
�H���`�;�2�b�i �Q�M�H�v �B�M �i�?�2 �T�Q�Q�`�H�v �Q�#�b�2�`�p�2�/ �7�`�2�[�m�2�M�+�v �`���M�;�230200�:�>�x�X �h�?�2�`�K���H �`�2�`���/�B���i�B�Q�M
�7�`�Q�KT � 45 �E �/�m�b�i �r�B�i�? �Q�T���+�B�i�v �T�`�Q�T�Q�`�i�B�Q�M���H �i�Q� 1:5 �b�r���K�T�b �i�?�2 �`���/�B�Q �2�K�B�b�b�B�Q�M ���i
�?�B�;�?�2�` �7�`�2�[�m�2�M�+�B�2�b�X �G�Q�r�2�` ���#�b�+�B�b�b���, �7�`�2�[�m�2�M�+�v �U�:�>�x�V�X �l�T�T�2�` ���#�b�+�B�b�b���, �r���p�2�H�2�M�;�i�?
�U�+�K�V�X �P�`�/�B�M���i�2�, �~�m�t �/�2�M�b�B�i�v �U�C�v�V�X

�`�Q�m�M�/�B�M�; �;���b�- �;�B�p�B�M�; �`�B�b�2 �i�Q �r�?���i �r�2 �F�M�Q�r ���bH II �`�2�;�B�Q�M�b�X �q�?�B�H�2 �b�i�`�Q�M�; �`�2�+�Q�K�#�B�M���i�B�Q�M
�H�B�M�2�b �U�b�m�+�? ���b �"���H�K�2�` �2�K�B�b�b�B�Q�M �H�B�M�2�b�V ���`�2 �i�v�T�B�+���H�H�v �Q�#�b�2�`�p�2�/ �B�M �i�?�2�b�2 �`�2�;�B�Q�M�b �B�M �i�?�2
�Q�T�i�B�+���H�- �B�M �`���/�B�Q�- �i�?�2�`�K���H �2�K�B�b�b�B�Q�M �T�`�Q�+�2�b�b�2�b ���`�2 �i�?�2 �T�`�B�K���`�v �+�Q�M�i�`�B�#�m�i�Q�`�b �i�Q �i�?�2 �+�Q�M�@
�i�B�M�m�m�K�X �h�?�B�b �2�K�B�b�b�B�Q�M �B�b �Q�7�i�2�M �`�2�7�2�`�`�2�/ �i�Q ���b �7�`�2�2�@�7�`�2�2 �U���b �/�2�b�+�`�B�#�2�/ ���#�Q�p�2�V �2�K�B�b�b�B�Q�M
���M�/ �b�2�`�p�2�b ���b �� �+�Q�K�K�Q�M �i�`���+�2�` �i�Q �+�?���`���+�i�2�`�B�x�2 �b�i���`�@�7�Q�`�K�B�M�; �`�2�;�B�Q�M�b�X

�6�`�2�2�@�7�`�2�2 ���M�/ �b�v�M�+�?�`�Q�i�`�Q�M �2�K�B�b�b�B�Q�M �?���T�T�2�M �b�B�K�m�H�i���M�2�Q�m�b�H�v �B�M ���+�i�B�p�2 �`�2�;�B�Q�M�b �Q�7 �b�i���`
�7�Q�`�K���i�B�Q�M�X �h�?�2�`�2�7�Q�`�2�- �#�Q�i�? �+���M �#�2 �m�b�2�/ ���b �i�`���+�2�`�b �Q�7 �i�?�2 �b�i���` �7�Q�`�K���i�B�Q�M �`���i�2 �B�M �;���H���t�B�2�b�X
���b �#�Q�i�? �i�`���+�2 �T�`�Q�+�2�b�b�2�b �Q�7 �i�?�2 �2�t���+�i �Q�`�B�;�B�M ���`�2 �b�B�K�B�H���` �B�M �i�B�K�2�b�+���H�2�b�- �i�?�B�b �2�b�i���#�H�B�b�?�2�b
�� �F�M�Q�r�M �+�Q�`�`�2�H���i�B�Q�M �F�M�Q�r�M ���b �i�?�2 �7���`�@�B�M�7�`���`�2�/�@�`���/�B�Q �+�Q�`�`�2�H���i�B�Q�M �U�6�A�_�*�V�X �h�?�B�b �2�K�T�B�`�@
�B�+���H �`�2�H���i�B�Q�M �B�M�/�B�+���i�2�b �i�?���i �i�?�2 �`���/�B�Q �+�Q�M�i�B�M�m�m�K �H�m�K�B�M�Q�b�B�i�v �Q�7 �b�i���`�@�7�Q�`�K�B�M�; �;���H���t�B�2�b
�+�H�Q�b�2�H�v �+�Q�`�`�2�H���i�2�b �r�B�i�? �i�?�2�B�` �7���`�@�B�M�7�`���`�2�/ �2�K�B�b�b�B�Q�M�- �T�`�Q�p�B�/�B�M�; �� �T�Q�r�2�`�7�m�H �/�B���;�M�Q�b�i�B�+ �7�Q�`
�2�b�i�B�K���i�B�M�; �b�i���`�@�7�Q�`�K���i�B�Q�M �`���i�2�b�X �h�?�B�b �+�Q�`�`�2�H���i�B�Q�M �B�b �`�2�K���`�F���#�H�v �i�B�;�?�i ���+�`�Q�b�b �� �r�B�/�2
�`���M�;�2 �Q�7 �`�2�/�b�?�B�7�i�b ���M�/ �b�i���` �7�Q�`�K���i�B�Q�M �`���i�2�b�X



�k�e ���:�L�b �h�?�`�Q�m�;�? �J�m�H�i�B�T�H�2 �G�2�M�b�2�b

�u�2�i�- �/�2�p�B���i�B�Q�M�b �7�`�Q�K �i�?�2 �6�A�_�* �+���M �#�2 �Q�#�b�2�`�p�2�/�- �T���`�i�B�+�m�H���`�H�v �B�M �;���H���t�B�2�b �?�Q�b�i�B�M�;
���M ���:�L�X �>�2�`�2�- ���/�/�B�i�B�Q�M���H �`���/�B�Q �2�K�B�b�b�B�Q�M �7�`�Q�K �i�?�2 �+�2�M�i�`���H �2�M�;�B�M�2 �+���M �2�H�2�p���i�2 �i�?�2 �`���/�B�Q
�H�m�K�B�M�Q�b�B�i�v �#�2�v�Q�M�/ �r�?���i �B�b �2�t�T�2�+�i�2�/ �7�`�Q�K �b�i���` �7�Q�`�K���i�B�Q�M ���H�Q�M�2�X

�R�X�8�X�k���+�i�B�p�2 �;���H���t�B�2�b

�h�?�2 �`���/�B�Q �7�`�2�[�m�2�M�+�B�2�b �Q�7 ���:�L ���`�2 �/�Q�K�B�M���i�2�/ �#�v �2�K�B�b�b�B�Q�M �7�`�Q�K �b�v�M�+�?�`�Q�i�`�Q�M �`���/�B���i�B�Q�M�X
�l�M�H�B�F�2 �B�M �b�i���`�@�7�Q�`�K�B�M�; �;���H���t�B�2�b�- �i�?�2 �T�Q�T�m�H���i�B�Q�M �Q�7 �`�2�H���i�B�p�B�b�i�B�+ �2�H�2�+�i�`�Q�M�b �B�M ���:�L �Q�`�B�;�B�@
�M���i�2�b �7�`�Q�K �T���`�i�B�+�H�2�b ���+�+�2�H�2�`���i�2�/ �i�?�`�Q�m�;�? �T�`�Q�+�2�b�b�2�b �H�B�M�F�2�/ �i�Q ���+�+�`�2�i�B�Q�M �B�M�i�Q �i�?�2 �a�J�"�>
�U�b�2�2 �� �/�2�i���B�H�2�/ �2�t�T�H���M���i�B�Q�M �B�M �*�?���T�i�2�` �8 �7�`�Q�K�*�Q�M�/�Q�M �� �_���M�b�Q�K�k�y�R�e�V�X �h�?�B�b �+���M
�;�B�p�2 �`�B�b�2 �i�Q �+�Q�K�T���+�i �`�2�;�B�Q�M�b �+�?���`���+�i�2�`�B�x�2�/ �#�v �b�i�`�Q�M�; �`���/�B�Q �2�K�B�b�b�B�Q�M�X �A�M �T�Q�r�2�`�7�m�H ���:�L
�U�2�X�;�X�- �*�v�; ���c �b�2�2 �6�B�;�m�`�2 �R �B�M�P�;�H�2 �2�i ���H�X�k�y�k�8�V�- �i�?�2�b�2 �+�Q�`�2�b ���`�2 �Q�7�i�2�M ���+�+�Q�K�T���M�B�2�/
�#�v �?�B�;�?�H�v �+�Q�H�H�B�K���i�2�/ �D�2�i�b �i�?���i �2�t�i�2�M�/ �m�T �i�Q �?�m�M�/�`�2�/�b �Q�7 �F�B�H�Q�T���`�b�2�+�b�- �b�Q�K�2�i�B�K�2�b �+���T���@
�#�H�2 �Q�7 �B�M�~�m�2�M�+�B�M�; �i�?�2 �+�B�`�+�m�K�;���H���+�i�B�+ �Q�` �B�M�i�2�`�;���H���+�i�B�+ �K�2�/�B�m�K�X �a�Q�K�2 �;���H���t�B�2�b �2�t�?�B�#�B�i
�2�t�i�2�M�/�2�/ �H�Q�#�2�b �Q�` �D�2�i �7�`���;�K�2�M�i�b �#�m�i �H���+�F ���M ���+�i�B�p�2 �`���/�B�Q �+�Q�`�2�X �h�?�2 ���#�b�2�M�+�2 �Q�7 �+�Q�`�2
�2�K�B�b�b�B�Q�M �B�K�T�H�B�2�b �i�?���i ���+�+�`�2�i�B�Q�M �Q�M�i�Q �i�?�2 �a�J�"�> �?���b �+�2���b�2�/ �Q�` �b�B�;�M�B�}�+���M�i�H�v �/�`�Q�T�T�2�/�-
�H�2���p�B�M�; �#�2�?�B�M�/ �7�Q�b�b�B�H �`���/�B�Q �2�K�B�b�b�B�Q�M �U�J�Q�`�;���M�i�B�k�y�k�R�V�X �h�?�2�b�2 �`�2�H�B�+�b �T�`�Q�p�B�/�2 �2�p�B�/�2�M�+�2 �Q�7
�� �/�m�i�v �+�v�+�H�2 �+�Q�K�T�Q�M�2�M�i �B�M �i�?�2 �2�p�Q�H�m�i�B�Q�M �Q�7 ���:�L ���M�/ �;���H���t�B�2�b�X

�L�Q�i���#�H�v�- �M�Q�i ���H�H ���:�L�b �2�t�?�B�#�B�i �b�i�`�Q�M�; �`���/�B�Q �2�K�B�b�b�B�Q�M�X �J���M�v �b�Q�@�+���H�H�2�/ �`���/�B�Q�@�[�m�B�2�i
�b�Q�m�`�+�2�b �/�B�b�T�H���v �r�2���F �Q�` �m�M�/�2�i�2�+�i���#�H�2 ���:�L�@�`�2�H���i�2�/ �`���/�B�Q �7�2���i�m�`�2�b �U�S���/�Q�p���M�B�k�y�R�e�V�X
���H�i�?�Q�m�;�? �i�?�2�b�2 ���:�L �K���v �b�i�B�H�H �+�Q�M�i�`�B�#�m�i�2 �i�Q �Q�m�i�~�Q�r�b �Q�` �r�B�M�/�b�- �i�?�2�B�` �`���/�B�Q �2�K�B�b�b�B�Q�M �B�b
�Q�7�i�2�M �/�B�{�+�m�H�i �i�Q �/�B�b�2�M�i���M�;�H�2 �7�`�Q�K �b�i���` �7�Q�`�K���i�B�Q�M �+�Q�M�i�`�B�#�m�i�B�Q�M�b �U�S���M�2�b�b�� �2�i ���H�X�k�y�R�N�V�X
�J�Q�`�2�Q�p�2�`�- �Q�m�i�~�Q�r�b �+���M �b�2�`�p�2 ���b �� �b�Q�m�`�+�2 �Q�7 �b�v�M�+�?�`�Q�i�`�Q�M �2�K�B�b�b�B�Q�M �U�2�X�;�X�-�A�b�?�B�#���b�?�B ��
�*�Q�m�`�p�Q�B�b�B�2�`�k�y�R�R�c�w���F���K�b�F�� �2�i ���H�X�k�y�R�e�#�V�- ���b �i�?�2�v �+���M ���+�+�2�H�2�`���i�2 �T���`�i�B�+�H�2�b �B�M �b�?�Q�+�F�b
�U�.�Q�T�B�i�� �� �a�m�i�?�2�`�H���M�/�R�N�N�8�V�X �h�?�2�b�2 �2�M�2�`�;�B�x�2�/ �2�H�2�+�i�`�Q�M�b �T�`�Q�/�m�+�2 �/�B�z�m�b�2 �b�v�M�+�?�`�Q�i�`�Q�M
�`���/�B�Q �2�K�B�b�b�B�Q�M �/�B�b�i�B�M�+�i �7�`�Q�K �+�H���b�b�B�+ �D�2�i�b �U�b�2�2 ���M �2�t���K�T�H�2 �B�M�s�B�� �2�i ���H�X�k�y�k�8�- �c �`�2�+�2�M�i�H�v
���+�+�2�T�i�2�/ �T���T�2�`�V�X ���H�i�?�Q�m�;�? �i�?�B�b �b�?�Q�+�F�@�/�`�B�p�2�M �`���/�B�Q �2�K�B�b�b�B�Q�M �Q�z�2�`�b �p���H�m���#�H�2 �B�M�b�B�;�?�i�b
�B�M�i�Q �i�?�2 �B�K�T���+�i �Q�7 ���:�L�b�- �b�2�T���`���i�B�M�; �B�i �7�`�Q�K �b�i���` �7�Q�`�K���i�B�Q�M�@�`�2�H���i�2�/ �`���/�B�Q �b�B�;�M���H�b �Q�7�i�2�M
�`�2�[�m�B�`�2�b �/�2�i���B�H�2�/�- �?�B�;�?�@�`�2�b�Q�H�m�i�B�Q�M �K�m�H�i�B�r���p�2�H�2�M�;�i�? �Q�#�b�2�`�p���i�B�Q�M�b�X

�R�X�e���:�L�b �h�?�`�Q�m�;�? �J�m�H�i�B�T�H�2 �G�2�M�b�2�b

�h�?�2 �/�B�z�2�`�2�M�i ���:�L �b�i�`�m�+�i�m�`�2�b�- �Q�#�b�+�m�`���i�B�Q�M �2�z�2�+�i�b�- ���M�/ �i�?�2 ���:�L �p���`�B���#�B�H�B�i�v �+�Q�K�T�Q�M�2�M�i
�U�b�2�2 �a�2�+�i�B�Q�M�R�X�j�X�k�V ���H�H �+�Q�M�i�`�B�#�m�i�2 �i�Q �i�?�2 �7���+�i �i�?���i �i�?�2�`�2 �B�b �M�Q �m�M�B�p�2�`�b���H �i�`���+�2�` �7�Q�` �B�/�2�M�@
�i�B�7�v�B�M�; ���:�L�X �A�M�/�2�2�/�- �/�2�+���/�2�b �Q�7 �b�i�m�/�B�2�b �Q�7 ���:�L �;���H���t�B�2�b �?���p�2 �i���m�;�?�i �m�b �i�?���i �2���+�?
�b�2�H�2�+�i�B�Q�M �i�2�+�?�M�B�[�m�2 �+�Q�K�2�b �r�B�i�? �B�i�b �~���r�b�X �6�Q�` �2�t���K�T�H�2�- �Q�T�i�B�+���H �b�2�H�2�+�i�B�Q�M �i�2�+�?�M�B�[�m�2�b�-
�r�?�B�+�? ���`�2 �T�2�`�?���T�b �Q�M�2 �Q�7 �i�?�2 �K�Q�b�i �m�b�2�/ ���M�/ �b�i�m�/�B�2�/ �Q�M�2�b�- �+���M �2���b�B�H�v �K�B�b�b �b�i�`�Q�M�;�H�v
�Q�#�b�+�m�`�2�/ ���:�L �U���K�Q�M�; �Q�i�?�2�` �H�B�K�B�i���i�B�Q�M�b�V�X �"�2�H�Q�r�- �r�2 �/�2�b�+�`�B�#�2 �b�2�H�2�+�i�B�Q�M �i�2�+�?�M�B�[�m�2�b�-
�b�T�2�+�B�}�+���H�H�v �7�Q�+�m�b�B�M�; �Q�M �b�Q�K�2 �Q�7 �i�?�Q�b�2 �m�b�2�/ �B�M �i�?�B�b �i�?�2�b�B�b�X �q�2 �M�Q�i�2 �i�?���i �Q�m�` �b�m�K�K���`�v
�Q�7 �b�2�H�2�+�i�B�Q�M �i�2�+�?�M�B�[�m�2�b �B�b �T�`�B�K���`�B�H�v �7�Q�+�m�b�2�/ �Q�M �K�2�i�?�Q�/�b ���T�T�H�B�2�/ �B�M �H���`�;�2�@�b�+���H�2 �b�m�`�p�2�v�b�X



���:�L�b �h�?�`�Q�m�;�? �J�m�H�i�B�T�H�2 �G�2�M�b�2�b �k�d

�R�X�e�X�R�P�T�i�B�+���H �/�B���;�M�Q�b�i�B�+�b

�q�2 �;���p�2 �b�T�2�+�B���H ���i�i�2�M�i�B�Q�M �i�Q �Q�T�i�B�+���H �2�K�B�b�b�B�Q�M �H�B�M�2 �`���i�B�Q �/�B���;�M�Q�b�i�B�+�b �B�M �a�2�+�i�B�Q�M�R�X�9�i�Q
�?�B�;�?�H�B�;�?�i �Q�m�` �r�Q�`�F�X �q�2 �`�2�7�2�` �i�Q �i�?�B�b �b�2�+�i�B�Q�M �7�Q�` �� �+�Q�K�T�`�2�?�2�M�b�B�p�2 �Q�p�2�`�p�B�2�r �Q�7 �i�?�2 �m�b�2
�Q�7 �"�S�h �/�B���;�M�Q�b�i�B�+�b�- �r�?�B�+�? �+���M �#�2 �m�b�2�/ �i�Q �+�H���b�b�B�7�v ���:�L�X �A�M �i�?�B�b �b�2�+�i�B�Q�M�- �r�2 �/�B�b�+�m�b�b
���M�Q�i�?�2�` �+�Q�K�K�Q�M �Q�T�i�B�+���H ���:�L �i�`���+�2�`�, �#�`�Q���/ �"���H�K�2�` �H�B�M�2�b�- �� �i�v�T�B�+���H �b�B�;�M���i�m�`�2 �7�`�Q�K �i�?�2
�"�G�_ �U���b �/�2�b�+�`�B�#�2�/ �B�M �a�2�+�i�B�Q�M�R�X�j�X�k�V�X �h�?�B�b �i�`���+�2�` �;�B�p�2�b �b�i�`�Q�M�; �2�p�B�/�2�M�+�2 �Q�7 �i�?�2 �T�`�2�b�2�M�+�2
�Q�7 ���M ���:�L�X �6�m�`�i�?�2�`�K�Q�`�2�- �2�K�B�b�b�B�Q�M �H�B�M�2�b �7�`�Q�K �i�?�2 �"�G�_ �T�`�Q�p�B�/�2 �� �i�Q�Q�H �7�Q�` �2�b�i�B�K���i�B�M�;
�i�?�2 �K���b�b �Q�7 �i�?�2 �a�J�"�> �m�b�B�M�; �i�?�2 �b�B�M�;�H�2�@�2�T�Q�+�? �K���b�b �2�b�i�B�K���i�2 �U�6�2�M�; �2�i ���H�X�k�y�R�9�V�X

�R�X�e�X�k�_���/�B�Q �b�2�H�2�+�i�B�Q�M �i�2�+�?�M�B�[�m�2�b

�A�M �b�2�+�i�B�Q�M�R�X�8�- �r�2 �?���p�2 �#�`�B�2�~�v �b�m�K�K���`�B�x�2�/ �� �T�2�`�b�T�2�+�i�B�p�2 �Q�7 �i�?�2 �H�Q�+���H �`���/�B�Q �m�M�B�p�2�`�b�2�X ���b
�K�2�M�i�B�Q�M�2�/�- �b�v�M�+�?�`�Q�i�`�Q�M �2�K�B�b�b�B�Q�M �B�b �� �b�B�;�M�B�}�+���M�i �+�Q�K�T�Q�M�2�M�i �i�Q �+�Q�M�b�B�/�2�` �r�?�2�M �b�2���`�+�?�B�M�;
�7�Q�` ���:�L�X �1���`�H�v �`���/�B�Q ���:�L �b�2�H�2�+�i�B�Q�M �i�2�+�?�M�B�[�m�2�b �r�2�`�2 �b�Q�H�2�H�v �#���b�2�/ �Q�M �i�?�2 �/�2�i�2�+�i�B�Q�M �Q�7
�D�2�i�b ���M�/ �H�Q�#�2�b �B�M �;���H���t�B�2�b�X �q�B�i�? �i�?�2 ���/�p�2�M�i �Q�7 �H���`�;�2 �`���/�B�Q �b�m�`�p�2�v�b ���M�/ �B�M�+�`�2���b�2�/ �/�2�T�i�?�-
�i�?�B�b ���T�T�`�Q���+�? �?���b �m�M�/�2�`�;�Q�M�2 �b�B�;�M�B�}�+���M�i �+�?���M�;�2�b�X �:�B�p�2�M �i�?���i�- �B�M �;�2�M�2�`���H�- �i�?�2 �`���/�B�Q �b�F�v
�B�b �/�Q�K�B�M���i�2�/ �#�v �b�i���`�@�7�Q�`�K�B�M�; �;���H���t�B�2�b ���M�/ ���:�L�- �� �b�i�`���B�;�?�i�7�Q�`�r���`�/ �i�2�+�?�M�B�[�m�2 �B�b �i�Q �m�b�2
�K�2�i�?�Q�/�b �i�Q �/�B�b�i�B�M�;�m�B�b�? �i�?�2�K�X

�l�b�B�M�; �i�?�2 �6���B�M�i �A�K���;�2�b �Q�7 �i�?�2 �_���/�B�Q �a�F�v ���i �h�r�2�M�i�v �*�2�M�i�B�K�2�i�2�`�b �U�6�A�_�a�h�c�"�2�+�F�2�`
�2�i ���H�X�R�N�N�8�V ���M�/ �i�?�2 �L�_���P �o�G�� �a�F�v �a�m�`�p�2�v �U�*�Q�M�/�Q�M �2�i ���H�X�R�N�N�3�V �r�2�`�2 �T�B�Q�M�2�2�`�b
�B�M �H���`�;�2�@�b�+���H�2 �`���/�B�Q �+�H���b�b�B�}�+���i�B�Q�M�X�"�2�b�i �2�i ���H�X�U�k�y�y�8�V �m�b�2�/ �6�A�_�a�h ���M�/ �L�o�a�a�- �B�M �+�Q�M�@
�D�m�M�+�i�B�Q�M �r�B�i�? �Q�T�i�B�+���H �+�H���b�b�B�}�+���i�B�Q�M�- �i�Q �B�/�2�M�i�B�7�v �`���/�B�Q�@�H�Q�m�/ ���:�L �+���M�/�B�/���i�2�b�X �G���i�2�`
�`�2�}�M�2�/ �B�M�"�2�b�i �� �>�2�+�F�K���M�U�k�y�R�k�V�- �i�?�B�b �b�2�H�2�+�i�B�Q�M �i�2�+�?�M�B�[�m�2 �+�Q�K�#�B�M�2�b �"�S�h �/�B���;�M�Q�b�@
�i�B�+�b�- �� �+�Q�K�T���`�B�b�Q�M �Q�7 �`���/�B�Q �H�m�K�B�M�Q�b�B�i�v �i�Q �>� �H�m�K�B�M�Q�b�B�i�v �U�i�Q �B�/�2�M�i�B�7�v �`���/�B�Q �2�t�+�2�b�b�2�b
�r�B�i�? �b�i���` �7�Q�`�K���i�B�Q�M�V�- ���M�/ �� �+�Q�K�T���`�B�b�Q�M �Q�7 �b�i�2�H�H���` �T�Q�T�m�H���i�B�Q�M ���;�2�b �i�Q �`���/�B�Q�X ���H�H �i�?�2
�H���i�i�2�` �/�B���;�M�Q�b�i�B�+�b �+���M �b�2�T���`���i�2 �b�i���`�@�7�Q�`�K�B�M�; �;���H���t�B�2�b �7�`�Q�K ���:�L�X

�a�m�+�? �+�H���b�b�B�}�+���i�B�Q�M �+���M �K�B�b�b �i�?�2 �`���/�B�Q�@�[�m�B�2�i ���:�L �T�Q�T�m�H���i�B�Q�M�X �>�Q�r�2�p�2�`�- �� �+�Q�K�@
�K�Q�M�H�v �m�b�2�/ ���M�/ �K�Q�`�2 �~�2�t�B�#�H�2 �i�2�+�?�M�B�[�m�2 �B�M�p�Q�H�p�2�b �m�b�B�M�; �� �F�M�Q�r�M �a�6�_ �`���i�2 �i�`���+�2�` �B�M
�+�Q�M�D�m�M�+�i�B�Q�M �r�B�i�? ���M �B�M�/�2�T�2�M�/�2�M�i �i�2�+�?�M�B�[�m�2 �i�Q �+�Q�K�T���`�2 �B�i �i�Q �i�?�2 �`���/�B�Q �H�m�K�B�M�Q�b�B�i�v�- ���b
�#�Q�i�? �r�Q�m�H�/ �#�2 �2�t�T�2�+�i�2�/ �i�Q �#�2 �+�Q�`�`�2�H���i�2�/ �U�b�2�2�R�X�8�V�X ���M �2�t�+�2�b�b �B�M �i�?�2 �`���/�B�Q �r�?�2�M �+�Q�K�@
�T���`�2�/ �i�Q �i�?�2 �a�6�_ �+���M �#�2 �B�M�i�2�`�T�`�2�i�2�/ ���b �i�?�2 �T�`�2�b�2�M�+�2 �Q�7 ���M ���:�L �U�E���m�z�K���M�M �2�i ���H�X
�k�y�y�3�V�X �h�?�2 �H���i�i�2�` �B�b �� �K�2�i�?�Q�/ �i�?���i �r�2 ���+�i�B�p�2�H�v �2�K�T�H�Q�v �B�M�S���T�2�` �A�- ���M�/ �b�B�K�B�H���` �b�i�m�/�B�2�b
�?���p�2 ���H�b�Q �B�K�T�H�2�K�2�M�i�2�/ �B�i �U�a�m�`�2�b�? �� �"�H���M�i�Q�M�k�y�k�9�V�X �q�2 �M�Q�i�2�- �?�Q�r�2�p�2�`�- �i�?���i �+�Q�K�T���+�i
�+�Q�`�2�b �i�?���i �/�Q �M�Q�i �b�?�Q�r �`���/�B�Q �2�t�+�2�b�b �+���M �b�i�B�H�H �?���p�2 ���M ���:�L �B�M �i�?�2�B�` �m�M�`�2�b�Q�H�p�2�/ �2�K�B�b�b�B�Q�M
�U�J�Q�`���#�B�i�Q �2�i ���H�X�k�y�k�8�V�X

�R�X�e�X�j�J�B�/ �A�M�7�`���`�2�/ �/�B���;�M�Q�b�i�B�+�b

�J���M�v ���:�L �`�2�K���B�M �?�B�/�/�2�M �i�Q �Q�T�i�B�+���H �b�m�`�p�2�v�b �/�m�2 �i�Q �/�m�b�i �Q�#�b�+�m�`���i�B�Q�M�- �� �+�2�M�i�`���H �7�2���i�m�`�2
�Q�7 �i�?�2 ���:�L �m�M�B�}�2�/ �K�Q�/�2�H �U�b�2�2 �a�2�+�i�B�Q�M�R�X�j�X�k�V�X �_���/�B���i�B�Q�M ���#�b�Q�`�#�2�/ �#�v �i�?�2 �/�m�b�i�v �i�Q�`�m�b
�b�m�`�`�Q�m�M�/�B�M�; �i�?�2 ���:�L �B�b �`�2�@�2�K�B�i�i�2�/ �B�M �i�?�2 �B�M�7�`���`�2�/�- �K���F�B�M�; �B�i �/�B�b�i�B�M�;�m�B�b�?���#�H�2 �7�`�Q�K
�b�i���`�@�7�Q�`�K�B�M�; �;���H���t�B�2�b�X �h�?�2 �B�M�7�`���`�2�/ �/�B�b�T�H���v�b �� �#�`�Q���/ �b�T�2�+�i�`���H �#���M�/�X �A�M �i�?�B�b �b�2�+�i�B�Q�M�-



�k�3 �h�?�2�b�B�b �Q�p�2�`�p�B�2�r

�r�2 �7�Q�+�m�b �Q�M �i�?�2 �K�B�/�@�A�M�7�`���`�2�/ �U�J�A�_�V �`�2�;�B�Q�M�X �A�i �M�Q�i �Q�M�H�v �T�`�Q�p�B�/�2�b �� �r���v ���`�Q�m�M�/ �i�?�B�b
�H�B�K�B�i���i�B�Q�M�- �#�m�i �B�i �B�b ���H�b�Q �i�?�2 �i�2�+�?�M�B�[�m�2 �r�B�i�? �r�?�B�+�? �r�2 �r�2�`�2 ���#�H�2 �i�Q �Q�#�i���B�M �i�?�2 �K�Q�b�i
�b�B�;�M�B�}�+���M�i �M�m�K�#�2�` �Q�7 �;���H���t�B�2�b�X �q�A�a�1 �?���b �B�K���;�2�/ �i�?�2 �r�?�Q�H�2 �b�F�v �b�2�p�2�`���H �i�B�K�2�b �B�M
�7�Q�m�` �K�B�/�@�B�M�7�`���`�2�/ �#���M�/�b�, �j�X�9�m �- �9�X�e�m �- �R�k�m �- ���M�/ �k�k�m �X �6�Q�` �i�?�B�b �T�m�`�T�Q�b�2�- �r�2
�b�T�2�+�B�}�+���H�H�v �m�b�2 �i�?�2 �q�B�/�2�@�}�2�H�/ �A�M�7�`���`�2�/ �a�m�`�p�2�v �1�t�T�H�Q�`�2�` �U�q�A�a�1�c�q�`�B�;�?�i�k�y�y�e�V�X �J�A�_
���:�L �b�2�H�2�+�i�B�Q�M �i�2�+�?�M�B�[�m�2�b �#�`�Q���/�H�v �`�2�H�v �Q�M �+�Q�H�Q�`�@�+�Q�H�Q�` �/�B���;�`���K�b �U�b�2�2���b�b�2�7 �2�i ���H�X�k�y�R�3�V�X

�P�i�?�2�` �b�2�H�2�+�i�B�Q�M �i�2�+�?�M�B�[�m�2�b

�>�2�`�2�- �r�2 �Q�m�i�H�B�M�2 �� �7�2�r ���/�/�B�i�B�Q�M���H �b�2�H�2�+�i�B�Q�M �i�2�+�?�M�B�[�m�2�b�- �7�Q�+�m�b�B�M�; �T�`�B�K���`�B�H�v �Q�M �i�?�Q�b�2
�m�b�2�/ �i�?�`�Q�m�;�?�Q�m�i �Q�m�` �T���T�2�`�b ���b �+�Q�K�T�H�2�K�2�M�i�b�X �q�2 �/�Q �M�Q�i �r�B�/�2�H�v �m�b�2 �i�?�2�K �B�M �Q�m�` �r�Q�`�F
�#�2�+���m�b�2 �i�?�2�v ���`�2 �2�B�i�?�2�` �M�Q�i ���p���B�H���#�H�2 �U�?���p�B�M�; �M�Q�i �v�2�i �#�2�2�M �Q�#�b�2�`�p�2�/ �B�M ���M�v �b�m�`�p�2�v�V �Q�`
���`�2 �`�2�/�m�M�/���M�i �7�Q�` �Q�m�` �T�m�`�T�Q�b�2�b�X

�Ç ���:�L �p���`�B���#�B�H�B�i�v �U�b�2�2�>���;�2�M �2�i ���H�X�k�y�k�9�V�, �:�B�p�2�M �i�?���i �K�Q�b�i �?�B�;�?�@�2�M�2�`�;�v ���:�L
�T�`�Q�+�2�b�b�2�b �?���T�T�2�M �B�M �2�t�i�`�2�K�2�H�v �+�Q�K�T���+�i �`�2�;�B�Q�M�b�- �� �+�?���M�;�2 �B�M �i�?�2�B�` �#�2�?���p�B�Q�` �+���M
�`�2�b�m�H�i �B�M �p���`�B���i�B�Q�M�b �Q�7 �H�m�K�B�M�Q�b�B�i�v �Q�` �H�B�M�2 �r�B�/�i�?�b�X ���M�Q�i�?�2�`�- ���M�/ �T�2�`�?���T�b �K�Q�`�2
�2�t�i�`�2�K�2 �+���i�2�;�Q�`�v �Q�7 �i�?�B�b �#�2�?���p�B�Q�` �B�b �i�?�2 �*�?���M�;�B�M�; �G�Q�Q�F ���:�L �U�2�X�;�X�-�_�B�+�+�B ��
�h�`���F�?�i�2�M�#�`�Q�i�k�y�k�j�V�X

�Ç �s�@�`���v�b�, �i�?�2 �/�Q�K�B�M���M�i �+�Q�M�i�`�B�#�m�i�Q�` �i�Q �i�?�2 �s�@�`���v �2�t�i�`���;���H���+�i�B�+ �b�F�v �B�b ���:�L�X �L�2�p�@
�2�`�i�?�2�H�2�b�b�- �B�M �;�2�M�2�`���H�- �i�Q �/�B�b�i�B�M�;�m�B�b�? �#�2�i�r�2�2�M �/�B�z�2�`�2�M�i �s�@�`���v�@�/�Q�K�B�M���i�2�/ �b�Q�m�`�+�2�b�-
�~�m�t �`���i�B�Q�b �#�2�i�r�2�2�M �s�@�`���v ���M�/ �Q�T�i�B�+���H �2�K�B�b�b�B�Q�M �?���p�2 �#�2�2�M �m�b�2�/ �U�2�X�;�X�-�"�`�m�b�� �2�i ���H�X
�k�y�y�j�V�X

�R�X�d�h�?�2�b�B�b �Q�p�2�`�p�B�2�r

�h�?�2 �l�M�B�p�2�`�b�2 �r�?�B�b�T�2�`�b �+�H�m�2�b ���#�Q�m�i �?�Q�r �;���H���t�B�2�b �2�p�Q�H�p�2�X �q�?�B�H�2 �Q�#�b�2�`�p���i�B�Q�M�b �b�m�;�;�2�b�i
�i�?���i �;���H���t�v �2�p�Q�H�m�i�B�Q�M �B�b �+�`�B�i�B�+���H�H�v �b�?���T�2�/ �#�v �?�Q�r �a�J�"�>�b �;�`�Q�r�- �b�B�K�m�H���i�B�Q�M�b �7���B�H �i�Q
�T�`�Q�/�m�+�2 �F�2�v �Q�#�b�2�`�p���#�H�2�b �Q�7 �i�Q�/���v�ö�b �l�M�B�p�2�`�b�2�X �h�?�2 �H���i�i�2�` �T�Q�B�M�i�b �i�Q�r���`�/ �� �7�2�2�/�#���+�F
�K�2�+�?���M�B�b�K �`�2�b�m�H�i�B�M�; �7�`�Q�K �i�?�2 �a�J�"�> �;�`�Q�r�i�?�X �>�Q�r�2�p�2�`�- �}�M�/�B�M�; �+�H�2���` ���M�/ �b�i���i�B�b�i�B�+���H
�b���K�T�H�2�b �r�?�2�`�2 �i�?�B�b �2�z�2�+�i �+���M �#�2 �+�Q�M�b�i�`���B�M�2�/ �B�b ���M ���+�i�B�p�2 �}�2�H�/ �Q�7 �`�2�b�2���`�+�?�X �� �;�`�Q�r�B�M�;
�T�2�`�b�T�2�+�i�B�p�2 �B�b �i�?���i �T���`�i �Q�7 �i�?�2 �2�z�2�+�i �Q�7 ���:�L �7�2�2�/�#���+�F �B�b �M�Q�i �B�K�K�2�/�B���i�2�c �B�M�b�i�2���/�- �B�i�b
�B�M�~�m�2�M�+�2 �+�Q�m�H�/ ���+�+�m�K�m�H���i�2 �i�?�`�Q�m�;�? �`�2�T�2���i�2�/ �2�T�B�b�Q�/�2�b�X �A�i �B�b �r�2�H�H ���+�+�2�T�i�2�/ �i�?���i ���:�L
���+�i�B�p�B�i�v �?���T�T�2�M�b �K���M�v �i�B�K�2�b �B�M �� �;���H���t�v�ö�b �H�B�7�2�- �#�m�i �i�?�2 �/�2�i���B�H�b �Q�7 �?�Q�r �i�?�B�b �?���T�T�2�M�b
�`�2�K���B�M ���M �Q�T�2�M �[�m�2�b�i�B�Q�M�X

�S���T�2�` �A�-�S���T�2�` �A�A�- ���M�/�S���T�2�` �A�A�A���B�K �i�Q ���/�/�`�2�b�b �Q�` �;���B�M �B�M�b�B�;�?�i �B�M�i�Q �i�?�2 �T�`�Q�#�H�2�K
�/�2�b�+�`�B�#�2�/ �B�M �i�?�2 �T�`�2�+�2�/�B�M�; �T���`���;�`���T�?�X �"�`�Q���/�H�v�- �i�?�2�v �/�`�B�p�2 �� �b�i�`���i�2�;�B�+ ���T�T�`�Q���+�? �r�B�i�?
�i�?�2 �7�Q�H�H�Q�r�B�M�; �B�M�;�`�2�/�B�2�M�i�b�, �K�m�H�i�B�T�H�2 ���:�L �b�2�H�2�+�i�B�Q�M �i�2�+�?�M�B�[�m�2�b�- �b�T���i�B���H�H�v �`�2�b�Q�H�p�2�/ �b�T�2�+�@
�i�`�Q�b�+�Q�T�v�- ���M ���m�i�Q�K���i�2�/ �`�Q�m�i�B�M�2 �i�Q �}�M�/ �B�Q�M�B�x�2�/ �Q�m�i�~�Q�r�b�- ���M�/ �� �+���`�2�7�m�H �+�Q�K�T���`�B�b�Q�M
���H�;�Q�`�B�i�?�K �i�Q �T�`�Q�/�m�+�2 �+�Q�M�i�`�Q�H �b���K�T�H�2�b �U�b�2�2 ���H�b�Q �a�2�+�i�B�Q�M�R�X�R�X�R�V�X

�A�M�B�i�B���H �b�i���;�2�b �Q�7 �Q�m�` �r�Q�`�F ���`�2 �T���`�i �Q�7���H�#�€�M �� �q�v�H�2�x���H�2�F�k�y�k�j�U�b�m�K�K���`�B�x�2�/ �B�M
�a�2�+�i�B�Q�M�R�X�9�V�X �q�?�B�H�2 �i�?�B�b �r�Q�`�F �2�t�T�H�Q�B�i�b ���M�/ �Q�T�i�B�K�B�x�2�b �Q�T�i�B�+���H �/�B���;�M�Q�b�i�B�+�b�- �B�i �b�2�i�b �i�?�2



�h�?�2�b�B�b �Q�p�2�`�p�B�2�r �k�N

�T���i�? �Q�7�S���T�2�` �A�X �h�?�2 �}�`�b�i �;�Q���H �Q�7�S���T�2�` �A�B�b �i�Q �+�Q�K�#�B�M�2 �Q�T�i�B�+���H �r�B�i�? �K�m�H�i�B�T�H�2 ���:�L
�b�2�H�2�+�i�B�Q�M �i�2�+�?�M�B�[�m�2�b�- �r�?�B�H�2 �i�?�2 �b�2�+�Q�M�/ �T���`�i �7�Q�+�m�b�2�b �Q�M �i�?�2 �b�2���`�+�? �7�Q�` �Q�m�i�~�Q�r�b�X ��
�`�2�H�2�p���M�i �+�Q�M�+�H�m�b�B�Q�M �7�`�Q�K �i�?�B�b �T���T�2�` �B�b �i�?���i �b�2�H�2�+�i�B�Q�M �i�2�+�?�M�B�[�m�2�b ���T�T�2���` �i�Q �B�/�2�M�i�B�7�v �M�Q�i
�Q�M�H�v �/�B�z�2�`�2�M�i �T�?�v�b�B�+�b �#�m�i ���H�b�Q ���:�L ���i �p���`�B�Q�m�b �b�i���;�2�b �Q�7 �i�?�2�B�` �/�m�i�v �+�v�+�H�2�X �P�m�` �`�2�b�m�H�i�b�-
�r�?�B�+�? ���T�T�2���` �i�Q �#�2 �/�`�B�p�2�M �#�v �i�?�2 �`���/�B�Q �T�`�Q�T�2�`�i�B�2�b �Q�7 �i�?�2 ���:�L�- �K�Q�i�B�p���i�2 �m�b �i�Q �+�Q�M�/�m�+�i
�7�Q�H�H�Q�r�@�m�T �`�2�b�2���`�+�?�X

�h�?�2�`�2�7�Q�`�2�- �+�Q�M�i�B�M�m�B�M�; �B�M �i�?�B�b �H�B�M�2�-�S���T�2�` �A�#�`���M�+�?�2�b �B�M�i�Q �i�r�Q �K���B�M �i�Q�T�B�+�b�X �6�B�`�b�i�-
�;�B�p�2�M �i�?���i �T���`�i �Q�7 �i�?�2 ���M���H�v�b�B�b �7�Q�+�m�b�2�b �Q�M �+�?���`���+�i�2�`�B�x�B�M�; �i�?�2 �#�2�?���p�B�Q�` �Q�7 ���:�L �i�?���i
�r�2�`�2 �Q�M�H�v �T�B�+�F�2�/ �m�T �#�v �Q�M�2 �b�2�H�2�+�i�B�Q�M �i�2�+�?�M�B�[�m�2�- �� �T���`���H�H�2�H �r�Q�`�F�- �/�2�b�+�`�B�#�2�/ �B�M�S���T�2�` �A�A�-
�r���b �/�Q�M�2 �i�Q �b�i�m�/�v �i�?�2 �T�Q�T�m�H���i�B�Q�M �Q�7 ���:�L �i�?���i �?���p�2 �b�B�K�m�H�i���M�2�Q�m�b �/�2�i�2�+�i�B�Q�M �U�2�b�T�2�+�B���H�H�v
�B�M �`���/�B�Q ���M�/ �Q�T�i�B�+���H�V�X �h�?�2 �b�2�+�Q�M�/ �T���i�? �7�Q�+�m�b�2�b �Q�M �i�?�2 ���:�L �/�m�i�v �+�v�+�H�2 �+�Q�K�T�Q�M�2�M�i
�#���b�2�/ �Q�M �r�?���i �r�2 �?���p�2 �H�2���`�M�2�/ ���#�Q�m�i �`���/�B�Q�X �h�Q �/�Q �b�Q�- �r�2 �b�2���`�+�? �7�Q�` ���:�L�@�H�B�F�2 �Q�`
�Q�m�i�~�Q�r �b�B�;�M���i�m�`�2�b �B�M �;���H���t�B�2�b �i�?���i �2�p���/�2 �#�2�B�M�; ���:�L �B�M �2�p�2�`�v �b�2�H�2�+�i�B�Q�M �i�2�+�?�M�B�[�m�2�X �A�M
�Q�i�?�2�` �r�Q�`�/�b�-�S���T�2�` �A�A�A�b�2���`�+�?�2�b �7�Q�` �7�Q�b�b�B�H �Q�m�i�~�Q�r�b�, �2�p�B�/�2�M�+�2 �Q�7 �T���b�i ���:�L ���+�i�B�p�B�i�v �B�M
�;���H���t�B�2�b �i�?���i ���T�T�2���` �M�Q�M�@���+�i�B�p�2 �i�Q�/���v�X




	Contents
	List of Figures
	List of Tables
	Introduction
	Motivation
	Towards a novel approach

	Integral field spectroscopy
	Mapping Nearby Galaxies at Apache Point Telescope

	Active galactic nuclei
	Supermassive black hole growth
	AGN and their structure
	Galaxies and AGN in the context of IFS

	Galaxies in the context of emission line ratios
	Optical diagnostics in flexible apertures

	The local radio universe
	Star-forming galaxies
	Active galaxies

	AGNs Through Multiple Lenses
	Optical diagnostics
	Radio selection techniques
	Mid Infrared diagnostics

	Thesis overview

	Mapping AGN winds: A connection between radio-mode AGNs and the AGN feedback cycle
	Introduction
	Sample and catalogs
	The MaNGA Survey
	Active galactic nucleus catalogs

	Analysis
	Fitting procedure
	Galaxies selected for the kinematic analysis based on signal-to-noise quality criteria
	Typical properties of AGN-selected host galaxies
	Radial profiles of ionized gas kinematics

	Results
	AGNs versus non-AGNs
	AGNs versus AGNs
	Star-forming galaxies versus AGNs

	Discussion
	AGN selection and their integrated host galaxy properties
	Spatially resolved ionized gas kinematics
	Radio-selected AGNs as tracers of the final phases of AGN evolution
	The connection between radio-emission and outflow activity in AGNs
	Star-forming galaxies

	Summary and conclusions

	Feedback from low-to-moderate-luminosity radio-active galactic nuclei with MaNGA
	Introduction
	Sample construction
	Selecting radio-AGN
	Other MaNGA radio-AGN catalogs
	Optical-AGN sample
	Non-AGN control sample

	[O III] spectra modeling and analysis
	Results
	Radial [O III] profiles of AGN groups 
	Dependence on radio luminosity

	Discussion
	Impact of radio-AGN on [O III]
	The simultaneous impact of jets and radiation
	Feedback in low-to-moderate-luminosity radio-AGN

	Summary

	On the origin of radio emission in star-forming galaxies: connection to restarted or relic AGN activity
	Introduction
	Data and catalogs
	MaNGA
	Crossmatching MaNGA with different surveys
	MaNGA AGN catalogs used in this work

	Characteristics of our sample and their controls
	Analysis
	Comparison of integrated or global properties
	Resolved ionized gas kinematics
	Modeled and empirical resolved properties
	Emission-line diagnostics

	Discussion
	Connection to AGN
	Star formation processes

	Conclusions

	Summary and Conclusions
	List of publications
	Bibliography
	Appendix for Chapter 2: Mapping AGN winds: A connec- tion between radio-mode AGNs and the AGN feedback cycle
	Targets in our sample
	Fitting procedure details
	Binning parameters

	Appendix for Chapter 3: Feedback from low-to-moderate-luminosity radio-active galactic nuclei with MaNGA
	Selecting radio-AGN from FIRST

	Appendix for Chapter 4: On the origin of radio emission in star-forming galaxies: connection to restarted or relic AGN activity
	Statistical significance of parameters
	A restricted sample

	Acknowledgments

