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�6�B�;�m�`�2�j�X�8�, �_�2�H���i�B�p�2 �2�H�2�+�i�`�Q�M�B�+ �2�M�2�`�;�B�2�b� E �2�H�7�Q�` �/�B�z�2�`�2�M�i �/�B�?�2�/�`���H ���M�;�H�2�b#a,a �B�M �B�b�Q�H���i�2�/ �U�_�-�_�V�@
�i� �̀��M�b�@�R�-�k�@�/�B�K�2�i�?�v�H�+�v�+�H�Q�?�2�t���M�2 �U�.�6�@�G�*�*�a�.�U�h�y�V�@�6�R�k�#�f�f�S�"�1�@�.�j�- �#�H���+�F �+�`�Q�b�b�2�b�- ���M�/ �S�"�1�@�.�j�-
�#�H�m�2 �i�`�B���M�;�H�2�b�V ���M�/ �i�?�2 �U�_�-�_�V �2�M���M�i�B�Q�K�2�` �B�M �+�Q�K�T�H�2�t �r�B�i�? �U�S�V4�@�����* �U�S�"�1�@�.�j�- �`�2�/ �b�[�m���`�2�b�V�X
�h�?�B�b �}�;�m�`�2 �B�b �`�2�T�`�B�M�i�2�/ �r�B�i�? �T�2�`�K�B�b�b�B�Q�M �7�`�Q�K �_�2�7�X�R�e�d�X �*�Q�T�v�`�B�;�?�i �k�y�R�d ���K�2�`�B�+���M �*�?�2�K�B�+���H
�a�Q�+�B�2�i�v�X

�/�B�K�2�i�?�v�H�+�v�+�H�Q�?�2�t���M�2 ���M�/ �U�S�V4�@�����*� �U�_�-�_�V�@�i� �̀��M�b�@�R�-�k�@�/�B�K�2�i�?�v�H�+�v�+�H�Q�?�2�t���M�2 ���`�2 �b�?���H�H�Q�r

�Q�p�2�` �� �r�B�/�2 �`���M�;�2 �Q�7#a,a�X �h�?�2 �`�2�H���i�B�p�2 �2�H�2�+�i�`�Q�M�B�+ �2�M�2�`�;�v �/�Q�2�b �M�Q�i �2�t�+�2�2�/ �9�X�k �F�C �K�Q�H� 1 �#�2�@

�i�r�2�2�M� �R�9�d� ���M�/� �R�d�y� �7�Q�`#a,a�X �>�2�M�+�2�- �r�?�B�H�2 �i�?�2 �/�2�p�B���i�B�Q�M �7�`�Q�K �i�?�2 �2�t�T�2�`�B�K�2�M�i���H#a,a

�p���H�m�2 �B�b �[�m�B�i�2 �H���`�;�2 �7�Q�` �U�S�V4�@�����*� �U�_�-�_�V�@�i� �̀��M�b�@�R�-�k�@�/�B�K�2�i�?�v�H�+�v�+�H�Q�?�2�t���M�2�- �i�?�2 ���b�b�Q�+�B���i�2�/

�2�M�2�`�;�v �/�B�z�2�`�2�M�+�2 �`�2�[�m�B�`�2�/ �7�Q�` �`�2���+�?�B�M�; �i�?�B�b ���M�;�H�2 �B�b �M�Q�i�X

�j�X�j �>���H�Q�;�2�M�@�"�Q�M�/�B�M�; �A�M�i�2�`���+�i�B�Q�M�b �#�2�i�r�2�2�M �>�Q�b�i ���M�/ �:�m�2�b�i�b

�q�2 �7�m�`�i�?�2�` �+�?���`���+�i�2�`�B�x�2 �i�?�2 �B�M�i�2�`���+�i�B�Q�M�b �#�2�i�r�2�2�M �UP�V4�@�����* ���M�/ �i�?�2 �;�m�2�b�i �i�2�`�K�b �Q�7

�i�?�2 �`�2�/�m�+�2�/ �/�2�M�b�B�i�v �;�`���/�B�2�M�is(r ) �R�8�j�U�b�2�2 ���H�b�Q ���T�T�2�M�/�B�t���X�8�V�X �� �b�2�T���`���i�B�Q�M �Q�7 �i�?�2

�?�Q�b�i ���M�/ �;�m�2�b�i �2�K�2�`�;�2�b ���m�i�Q�K���i�B�+���H�H�v �7�`�Q�K �i�?�2 �+���H�+�m�H���i�B�Q�M �Q�M �i�?�2 �7�m�H�H �?�Q�b�i���;�m�2�b�i �+�Q�K�@

�T�Q�m�M�/ �r�B�i�?�Q�m�i �?���p�B�M�; �#�2�2�M �B�M�i�`�Q�/�m�+�2�/ �B�M �i�?�2 ���M���H�v�b�B�b�� �T�`�B�Q�`�B�X �6�B�;�m�`�2�j�X�e�b�?�Q�r�b ���H�H�@

�Q�p�2�` �2�M�p�2�H�Q�T�B�M�; �/�B�b�T�2�`�b�B�p�2 �B�M�i�2�`���+�i�B�Q�M�b �U�B�M�/�B�+���i�2�/ �B�M �;�`�2�2�M�V �#�2�i�r�2�2�M �U�_�-�_�V�@�i� �̀��M�b�@�R�-�k�@

�/�B�#�`�Q�K�Q�+�v�+�H�Q�?�2�t���M�2 ���M�/ �UP�V4�@�����* �U���M�/ ���H�b�Q ���H�H �Q�i�?�2�` �B�M�p�2�b�i�B�;���i�2�/ �K�2�i�?�v�H�@�- �+�?�H�Q�`�Q�@�-

�#�`�Q�K�Q�@�- ���M�/ �B�Q�/�Q�@�b�m�#�b�i�B�i�m�i�2�/ �;�m�2�b�i �b�i�`�m�+�i�m�`�2�b�- �b�2�2 �i�?�2 �a�m�T�T�Q�`�i�B�M�; �A�M�7�Q�`�K���i�B�Q�M �Q�7 �_�2�7�X

�R�e�d�V�X �h�?�2 �?�Q�b�i���;�m�2�b�i �+�Q�K�T�H�2�t�2�b �r�B�i�? �+�?�H�Q�`�Q�+�v�+�H�Q�?�2�t���M�2�- �B�Q�/�Q�+�v�+�H�Q�?�2�t���M�2�- �#�`�Q�K�Q�+�v�@

�+�H�Q�?�2�t���M�2�-�i� �̀��M�b�@�R�-�k�@�/�B�K�2�i�?�v�H�+�v�+�H�Q�?�2�t���M�2�- ���M�/�i� �̀��M�b�@�R�-�k�@ �/�B�+�?�H�Q�`�Q�+�v�+�H�Q�?�2�t���M�2 �b�?�Q�r ��

�/�B�b�i�B�M�+�i �#�Q�r�H�@�H�B�F�2 �B�b�Q�b�m�`�7���+�2 �#�2�i�r�2�2�M �i�?�2 ���t�B���H �b�m�#�b�i�B�i�m�2�M�i �T�Q�B�M�i�B�M�; �i�Q�r���`�/ �i�?�2 �`�2�b�Q�`�@

�+�B�M�(�9�)���`�2�M�2 �+�Q�`�2 ���M�/ �i�?�2 �`�2�b�Q�`�+�B�M�(�9�)���`�2�M�2 �+�Q�`�2 �r�?�B�+�? �B�b �B�M�/�B�+���i�B�p�2 �Q�7 �?���H�Q�;�2�M�@�#�Q�M�/�B�M�;

�B�M�i�2�`���+�i�B�Q�M�b�X �6�Q�` �i�?�2 �~�m�Q�`�Q�+�v�+�H�Q�?�2�t���M�2 �;�m�2�b�i�- �i�?�2�b�2 �/�B�b�T�2�`�b�B�p�2 �B�M�i�2�`���+�i�B�Q�M�b �i�Q �i�?�2 �`�2�b�Q�`�@

�+�B�M�(�9�)���`�2�M�2 �+�Q�`�2 ���`�2 ���#�b�2�M�i �r�?�B�+�? �B�M�/�B�+���i�2�b �i�?���i �i�?�2 �~�m�Q�`�B�M�2 �b�m�#�b�i�B�i�m�2�M�i �B�M �+�v�+�H�Q�?�2�t���M�2
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�>���H�Q�;�2�M�@�"�Q�M�/�B�M�; �A�M�i�2�`���+�i�B�Q�M�b �#�2�i�r�2�2�M �>�Q�b�i ���M�/ �:�m�2�b�i�b�j�X�j

�6�B�;�m�`�2�j�X�e�, �A�b�Q�b�m�`�7���+�2 �Q�7 �i�?�2 �`�2�/�m�+�2�/ �/�2�M�b�B�i�v �;�`���/�B�2�M�is(r ) �Q�7 �/�2�M�b�B�i�v �7�m�M�+�i�B�Q�M���H �i�?�2�Q�`�v �7�Q�`s(r ) = 0.5
�`�2�p�2���H�B�M�; �i�?�2 �B�M�i�2�`���+�i�B�Q�M �#�2�i�r�2�2�M �U�_�-�_�V�@�i�`���M�b�@�R�-�k�@�/�B�#�`�Q�K�Q�+�v�+�H�Q�?�2�t���M�2 �U�H�2�7�i�V ���M�/ �U�S�V4�@�����* �U�H�2�7�i�V
���M�/ �#�2�i�r�2�2�M �~�m�Q�`�Q�+�v�+�H�Q�?�2�t���M�2 ���M�/ �U�S�V4�@�����* �U�`�B�;�?�i�V�X �h�?�2 �b�m�`�7���+�2�b ���`�2 �+�Q�H�Q�`�2�/ �Q�M �� �#�H�m�2�@�;�`�2�2�M�@�`�2�/
�b�+���H�2 ���+�+�Q�`�/�B�M�; �i�Q �p���H�m�2�b �Q�7�T�J�H�O(� 2)� (r )�- �`���M�;�B�M�; �7�`�Q�K� 0.05 �i�Q0.05 ���X�m�X �"�H�m�2 �B�M�/�B�+���i�2�b �b�i�`�Q�M�;�H�v
���i�i�`���+�i�B�p�2 �B�M�i�2�`���+�i�B�Q�M�b �b�m�+�? ���b �?�v�/�`�Q�;�2�M�@�#�Q�M�/�B�M�;�- ���M�/ �;�`�2�2�M �B�M�/�B�+���i�2�b �/�B�b�T�2�`�b�B�p�2 �B�M�i�2�`���+�i�B�Q�M�b�c �`�2�/
�r�Q�m�H�/ �B�M�/�B�+���i�2 �b�i�2�`�B�+ �+�H���b�?�2�b�- �#�m�i �M�Q �b�m�+�? �`�2�/ �`�2�;�B�Q�M�b �2�K�2�`�;�2�/ �B�M �i�?�2 ���M���H�v�b�B�b�X �h�?�2 �/�2�}�M�B�i�B�Q�M�b �7�Q�`
s(r )�-� 2�- ���M�/� (r ) ���`�2 �;�B�p�2�M �B�M ���T�T�2�M�/�B�t���X�8�X �1�H�2�K�2�M�i �+�Q�H�Q�` �+�Q�/�2�, �+���`�#�Q�M �B�M �?�Q�b�i�- �H�B�;�?�i �;�`���v�c �+���`�#�Q�M
�B�M �;�m�2�b�i�- �/���`�F �;�`���v�c �Q�t�v�;�2�M�- �`�2�/�c �#�`�Q�K�B�M�2�- �/���`�F �`�2�/�c �~�m�Q�`�B�M�2�- �+�v���M�c �?�v�/�`�Q�;�2�M�- �r�?�B�i�2�X �>�v�/�`�Q�;�2�M ���i�Q�K�b
�Q�7 �i�?�2 �?�Q�b�i ���`�2 �Q�K�B�i�i�2�/ �7�Q�` �+�H���`�B�i�v�X

�/�2�`�B�p���i�B�p�2�b �/�Q�2�b �M�Q�i �2�M�;���;�2 �B�M �?���H�Q�;�2�M�@�#�Q�M�/�B�M�; �B�M�i�2�`���+�i�B�Q�M�b�X �h�?�2 �2�t�+�2�H�H�2�M�i �b�?���T�2 �+�Q�K�@

�T�H�2�K�2�M�i���`�B�i�v �B�M ���H�H �?�Q�b�i���;�m�2�b�i �+�Q�K�T�H�2�t�2�b �B�b �B�H�H�m�b�i�`���i�2�/ �#�v �i�?�2 ���#�b�2�M�+�2 �Q�7 �b�i�2�`�B�+ �+�H���b�?�2�b

�U�`�2�/ �B�b�Q�b�m�`�7���+�2�b�V �#�2�i�r�2�2�M �i�?�2 �;�m�2�b�i �K�Q�H�2�+�m�H�2�b ���M�/ �i�?�2 �?�Q�b�i�X

�_�B�H�2�v�2�i ���H�X�R�3�y�b�i�m�/�B�2�/ �i�?�2 �Q�`�B�2�M�i���i�B�Q�M �/�2�T�2�M�/�2�M�+�2 �Q�7 �i�?�2 �b�i�`�2�M�;�i�? �Q�7 �i�?�2 �*���"�`� � � �

�?���H�Q�;�2�M �#�Q�M�/�X �h�?�2�v �+�Q�M�+�H�m�/�2�/ �i�?���i �i�B�H�i�B�M�; ���M�/ �b�?�B�7�i�B�M�; �� �?���H�Q�+���`�#�Q�M �#�Q�M�/ �`�2�H���i�B�p�2 �i�Q

�� �#�2�M�x�2�M�2 �K�Q�H�2�+�m�H�2 �?���b �� �K�B�M�Q�` �2�z�2�+�i �Q�M �i�?�2 �?���H�Q�;�2�M �#�Q�M�/ �b�i�`�2�M�;�i�?�- �r�?�B�+�? �B�K�T�H�B�2�b �H�Q�r

�;�2�Q�K�2�i�`�B�+ �`�2�[�m�B�`�2�K�2�M�i�b �7�Q�` �i�?�B�b �i�v�T�2 �Q�7 �#�Q�M�/�X �q�?�B�H�2 �i�?�2�b�2 �`�2�b�m�H�i�b �+���M �#�2 �i�`���M�b�7�2�`�`�2�/

�b�i�`���B�;�?�i�7�Q�`�r���`�/�H�v �i�Q �i�?�2 �B�M�i�2�`���+�i�B�Q�M �Q�7 �i�?�2 �?���H�Q�;�2�M���i�2�/ �;�m�2�b�i �K�Q�H�2�+�m�H�2�b �r�B�i�? �i�?�2 �7�Q�m�`

���`�Q�K���i�B�+ �`�B�M�;�b �Q�7 �i�?�2 �`�2�b�Q�`�+�B�M�(�9�)���`�2�M�2 �+�Q�`�2�- �M�Q �B�M�7�Q�`�K���i�B�Q�M �+���M �#�2 �/�2�/�m�+�2�/ �7�Q�` �i�?�2 �;�2�Q�@

�K�2�i�`�B�+ �`�2�[�m�B�`�2�K�2�M�i�b �Q�7 �*���s� � � �%�%�% �+�Q�M�i���+�i�b �r�?�2�`�2 �s �/�2�M�Q�i�2�b ���M �?���H�Q�;�2�M ���i�Q�K�X �h�?�2�`�2�7�Q�`�2�-

�r�2 �b�2�i �m�T �� �K�Q�/�2�H �7�Q�` �i�?�2 �B�M�i�2�`���+�i�B�Q�M �B�M �i�?�2 �?�Q�b�i�, �� �?���H�Q�K�2�i�?���M�2 �K�Q�H�2�+�m�H�2 �B�M�i�2�`���+�i�B�M�;

�r�B�i�? �� �k�@�#�m�i�v�M�2 �K�Q�H�2�+�m�H�2 �U�b�2�2 �6�B�;�m�`�2�j�X�d�V�X �h�?�2 �k�@�#�m�i�v�M�2 �K�Q�H�2�+�m�H�2 �b�2�`�p�2�b ���b �� �K�Q�/�2�H �7�Q�`

�i�?�2 ���+�2�i�v�H�2�M�B�+ �#�Q�M�/ �Q�7 �i�?�2 ���H�H�2�M�Q�@���+�2�i�v�H�2�M�B�+ ���`�K �Q�7 �i�?�2 �`�2�+�2�T�i�Q�` ���M�/ �i�?�2 �?���H�Q�K�2�i�?���M�2

�K�Q�H�2�+�m�H�2 ���b �� �K�Q�/�2�H �7�Q�` �i�?�2 �;�m�2�b�i�X �q�2 �Q�T�i�B�K�B�x�2�/ �i�?�2 �`�2�b�m�H�i�B�M�; �b�i�`�m�+�i�m�`�2�b �7�Q�` �/�B�z�2�`�2�M�i

�s� � � �%�%�% �/�B�b�i���M�+�2�b ���M�/� �s�" �U���M�;�H�2 �#�2�i�r�2�2�M �i�?�2 �+���`�#�Q�M ���i�Q�K �B�M �?���H�Q�K�2�i�?���M�2�- �i�?�2 �?���H�Q�@

�j�R



�*�?���T�i�2� �̀j �A�M�+�H�m�b�B�Q�M �Q�7 �*�v�+�H�Q�?�2�t���M�2 �.�2�`�B�p���i�B�p�2�b �B�M ���H�H�2�M�Q�@���+�2�i�v�H�2�M�B�+ �*���;�2 �_�2�+�2�T�i�Q�`�b

�6�B�;�m�`�2�j�X�d�, �>���H�Q�K�2�i�?���M�2 �U�s �4 �*�H�- �"�`�- �A�V �K�Q�H�2�+�m�H�2 �B�M�i�2�`���+�i�B�M�; �r�B�i�? �� �k�@�#�m�i�v�M�2 �K�Q�H�2�+�m�H�2�X
�h�?�2 �/�B�b�i���M�+�2 �#�2�i�r�2�2�M �s ���M�/ �i�?�2 ���+�2�i�v�H�2�M�2 �K�Q�B�2�i�v �B�b �B�M�/�B�+���i�2�/ �B�M �`�2�/�- �i�?�2 ���M�;�H�2� �s�" �#�2�i�r�2�2�M
�i�?�2 �+���`�#�Q�M ���i�Q�K �B�M �?���H�Q�K�2�i�?���M�2�- �i�?�2 �?���H�Q�;�2�M ���i�Q�K�- ���M�/ �i�?�2 �+�2�M�i�`�Q�B�/ �Q�7 �i�?�2 ���+�2�i�v�H�2�M�2 �#�Q�M�/ �B�b
�B�M�/�B�+���i�2�/ �B�M �#�H�m�2�X

�;�2�M ���i�Q�K�- ���M�/ �i�?�2 �+�2�M�i�`�Q�B�/ �Q�7 �i�?�2 ���+�2�i�v�H�2�M�2 �#�Q�M�/�V �r�B�i�? �� �b�T�B�M�@�+�Q�K�T�Q�M�2�M�i �b�+���H�2�/ �U�a�*�a�V

�p���`�B���M�i �Q�7 �b�2�+�Q�M�/�@�Q�`�/�2�` �J�à�H�H�2�`�@�S�H�2�b�b�2�i �T�2�`�i�m�`�#���i�B�Q�M �i�?�2�Q�`�v �U�J�S�k�V�R�3�R�U�a�*�a�@�J�S�k�- �b�2�2

���T�T�2�M�/�B�t�� �7�Q�` �K�Q�`�2 �B�M�7�Q�`�K���i�B�Q�M �Q�M �i�?�2 �+�Q�K�T�m�i���i�B�Q�M���H �K�2�i�?�Q�/�Q�H�Q�;�v�V�X �6�H�m�Q�`�Q�K�2�i�?���M�2

�/�Q�2�b �M�Q�i �2�t�?�B�#�B�i �?���H�Q�;�2�M �#�Q�M�/�B�M�; ���M�/ �B�b �M�Q�i �+�Q�M�b�B�/�2�`�2�/ �B�M �i�?�2 �7�Q�H�H�Q�r�B�M�;�X

���H�H �Q�i�?�2�` �?���H�Q�K�2�i�?���M�2�b �/�B�b�T�H���v �� �s� � � �%�%�% �/�B�b�i���M�+�2 �Q�7 �j�X�9�y���j�X�8�y �³ ���M�/ ���M ���M�;�H�2� �s�"

�Q�7 �R�d�N���R�3�y� ���i �i�?�2�B�` �K�B�M�B�K�m�K �2�M�2�`�;�v �b�i�`�m�+�i�m�`�2�b �U�b�2�2 �6�B�;�m�`�2�j�X�3�V�X ���b �+���H�+�m�H���i�2�/ �7�Q�`

�*���s� � � � �B�M�i�2�`���+�i�B�Q�M�b�-�R�3�y�-�R�3�k���R�3�8�i�?�2 �?���H�Q�;�2�M �#�Q�M�/ �b�i�`�2�M�;�i�? �B�M�+�`�2���b�2�b �r�B�i�? �i�?�2 ���i�Q�K�B�+

�M�m�K�#�2�` �Q�7 �i�?�2 �?���H�Q�;�2�M �b�m�#�b�i�B�i�m�2�M�i �U�s �4 �*�H�- �j�X�3 �F�C �K�Q�H� 1�c �s �4 �"�`�- �8�X�9 �F�C �K�Q�H� 1�c �s �4

�A�- �3�X�9 �F�C �K�Q�H� 1�V�X �h�Q �b�i�m�/�v �i�?�2 �;�2�Q�K�2�i�`�B�+ �`�2�[�m�B�`�2�K�2�M�i�b �Q�7 �*���s� � � �%�%�% �?���H�Q�;�2�M �#�Q�M�/�b�- �r�2

�2�p���H�m���i�2�/ �i�?�2 �2�M�2�`�;�B�2�b �`�2�[�m�B�`�2�/ �7�Q�` �K�Q�/�B�}�+���i�B�Q�M�b �Q�7 �i�?�2 �/�B�b�i���M�+�2 �Q�7 �i�?�2 �s� � � �%�%�% �+�Q�M�i���+�i

���M�/ �i�?�2� �s�" �U�b�2�2 �6�B�;�m�`�2�j�X�3�V�X �o���`�v�B�M�; �i�?�2 �s� � � �%�%�% �/�B�b�i���M�+�2 ���i �� �}�t�2�/� �s�" �Q�7 �R�3�y� �H�2���/�b

�6�B�;�m�`�2�j�X�3�, �a�*�a�@�J�S�k �S�1�a �7�Q�` �p���`�B���i�B�Q�M�b �Q�7 �s� � � �%�%�% �/�B�b�i���M�+�2�b ���M�/� �s�" �7�Q�` �s �4 �*�H �U�H�2�7�i�V�- �s �4 �"�`
�U�K�B�/�/�H�2�V�- ���M�/ �s �4 �A �U�`�B�;�?�i�V�X �h�?�2 �r�?�B�i�2 �+�B�`�+�H�2�b �U�U�_�-�_�V�@�B�b�Q�K�2�`�b�V ���M�/ �r�?�B�i�2 �b�i���`�b �U�U�a�-�a�V�@�B�b�Q�K�2�`�b�V
�B�M�/�B�+���i�2 �i�?�2 �2�t�T�2�`�B�K�2�M�i���H�H�v �Q�#�b�2�`�p�2�/�R�e�d�p���H�m�2�b �7�Q�` �s� � � �*� �* �/�B�b�i���M�+�2�b ���M�/� �s�" �7�Q�` �s �4 �*�H�- �"�`�X

�i�Q �� �b�H�B�;�?�i �/�2�+�`�2���b�2 �Q�7 �i�?�2 �?���H�Q�;�2�M �#�Q�M�/ �b�i�`�2�M�;�i�? �B�M �i�?�2 �`���M�;�2 �Q�7 �j�X�j�y���j�X�N�y �³ �7�Q�` ���H�H

�s �U���i �K�Q�b�i �#�v �k�X�y �F�C �K�Q�H� 1�V�X �E�2�2�T�B�M�; �i�?�2 �/�B�b�i���M�+�2 �}�t�2�/ ���i �j�X�8�y �³ ���M�/ �i�B�H�i�B�M�; �i�?�2

�?���H�Q�K�2�i�?���M�2 ���H�b�Q �`�2�b�m�H�i�b �B�M �� �b�H�Q�r �/�2�+�`�2���b�2 �Q�7 �i�?�2 �?���H�Q�;�2�M �#�Q�M�/ �b�i�`�2�M�;�i�?�X �A�i �/�2�+�`�2���b�2�b

�#�v �R�X�j �F�C �K�Q�H� 1 �r�?�2�M �i�B�H�i�B�M�; �i�Q �R�9�8� �7�Q�` �s �4 �*�H�- �#�v �k�X�N �F�C �K�Q�H� 1 �7�Q�` �s �4 �"�`�- ���M�/ �#�v

�8�X�N �F�C �K�Q�H� 1 �7�Q�` �s �4 �A�X �6�Q�` ���H�H �?���H�Q�;�2�M �b�m�#�b�i�B�i�m�2�M�i�b�- �i�?�2 �B�M�i�2�`���+�i�B�Q�M�b �#�2�+�Q�K�2 �`�2�T�m�H�b�B�p�2

�j�k



�>���H�Q�;�2�M�@�"�Q�M�/�B�M�; �A�M�i�2�`���+�i�B�Q�M�b �#�2�i�r�2�2�M �>�Q�b�i ���M�/ �:�m�2�b�i�b�j�X�j

�7�Q�` �b�K���H�H �/�B�b�i���M�+�2�b �U�I�j�X�k�y �³�V ���M�/ �H�Q�r �*���s� � � �*� �* ���M�;�H�2�b �U�I�R�e�y� �V ���M�/�- �r�B�i�? �� �?�B�;�?�2�`

���i�Q�K�B�+ �M�m�K�#�2�` �Q�7 �s�- �i�?�2 �B�M�i�2�`���+�i�B�Q�M�b �#�2�+�Q�K�2 �K�Q�`�2 �`�2�T�m�H�b�B�p�2�X �>�2�M�+�2�- �r�?�B�H�2 �B�Q�/�Q�K�2�i�?���M�2

�/�B�b�T�H���v�b �i�?�2 �b�i�`�Q�M�;�2�b�i �?���H�Q�;�2�M �#�Q�M�/ �i�Q �k�@�#�m�i�v�M�2�- �B�i ���H�b�Q �?���b �i�?�2 �?�B�;�?�2�b�i �/�2�T�2�M�/�2�M�+�2 �Q�M

�i�?�2 �b�T���i�B���H ���`�`���M�;�2�K�2�M�i �Q�7 �i�?�2 �i�r�Q �K�Q�H�2�+�m�H�2�b�X

�6�B�;�m�`�2�j�X�3�+�Q�M�i���B�M�b �� �r�?�B�i�2 �+�B�`�+�H�2 �U�U�_�-�_�V�@�B�b�Q�K�2�`�b�V ���M�/ �� �r�?�B�i�2 �b�i���` �U�U�a�-�a�V�@�B�b�Q�K�2�`�b�V

�B�M�/�B�+���i�B�M�; �i�?�2 �2�t�T�2�`�B�K�2�M�i���H�H�v �Q�#�b�2�`�p�2�/�R�e�d�p���H�m�2�b �7�Q�` �s� � � �*� �* �/�B�b�i���M�+�2�b ���M�/� �s�" �7�Q�`

�s �4 �*�H�- �"�`�X �A�M �i�?�2 �s�@�`���v �b�i�`�m�+�i�m�`�2 �Q�7 �U�S�V4�@�����*� �U�_�-�_�V�@�i� �̀��M�b�@�R�-�k�@�/�B�+�?�H�Q�`�Q�+�v�+�H�Q�?�2�t���M�2

���M�/ �Q�7 �i�?�2 �#�Q�m�M�/ �U�a�-�a�V�@�B�b�Q�K�2�`�- �� �*�H� � � �%�%�% �/�B�b�i���M�+�2 �Q�7 �j�X�9�y �³ �r���b �Q�#�b�2�`�p�2�/�X�R�e�d�h�?�2 �*��

�*�H� � � �*� �* ���M�;�H�2 �7�Q�` �i�?�2 �U�_�-�_�V�@�B�b�Q�K�2�` �r���b �R�j� �H���`�;�2�` �i�?���M �7�Q�` �i�?�2 �U�a�-�a�V�@�B�b�Q�K�2�` �U�R�e�d� �p�b

�R�8�9� �V�X�R�e�d�q�B�i�?�B�M �Q�m�` �K�Q�/�2�H �i�?�B�b �/�2�+�`�2���b�2 �B�M �i�?�2 �*���*�H� � � �*� �* ���M�;�H�2 �r�Q�m�H�/ �Q�M�H�v �H�2���/ �i�Q

�� �b�H�B�;�?�i �`�2�/�m�+�i�B�Q�M �Q�7 �R�X�d �F�C �K�Q�H� 1 �B�M �i�?�2 �?���H�Q�;�2�M �#�Q�M�/ �b�i�`�2�M�;�i�?�X �h�?�2 �"�`� � � �%�%�% �/�B�b�i���M�+�2

�B�b �j�X�j�y �³ �7�Q�` �i�?�2 �U�_�-�_�V�@�i� �̀��M�b�@�R�-�k�@�/�B�#�`�Q�K�Q�+�v�+�H�Q�?�2�t���M�2 ���M�/ �j�X�k�y �³ �7�Q�` �i�?�2 �U�a�-�a�V�@�B�b�Q�K�2�`

�r�?�B�H�2 �i�?�2 ���M�;�H�2 �7�Q�` �i�?�2 �U�a�-�a�V�@�B�b�Q�K�2�` �B�b �R�8� �b�K���H�H�2�` �i�?���M �7�Q�` �i�?�2 �U�_�-�_�V�@�B�b�Q�K�2�`�X�R�e�d�h�?�2

�b�i�`�m�+�i�m�`���H �T���`���K�2�i�2�`�b �Q�#�b�2�`�p�2�/ �B�M �i�?�2 �U�a�-�a�V�@�B�b�Q�K�2�` �+�Q�`�`�2�b�T�Q�M�/ �i�Q �� �b�H�B�;�?�i�H�v �`�2�T�m�H�b�B�p�2

�B�M�i�2�`���+�i�B�Q�M �U�R�X�j �F�C �K�Q�H� 1�V �B�M �Q�m�` �K�Q�/�2�H�- �r�?�B�H�2 �i�?�2 �?���H�Q�;�2�M�@�#�Q�M�/�B�M�; �2�M�2�`�;�v �7�Q�` �i�?�2 �#�Q�m�M�/

�U�_�-�_�V�@�B�b�Q�K�2�` �B�b �9�X�k �F�C �K�Q�H� 1�X �h�?�2�b�2 �Q�#�b�2�`�p���i�B�Q�M�b ���`�2 �+�Q�M�b�B�b�i�2�M�i �r�B�i�? �i�?�2 �2�t�T�2�`�B�K�2�M�i���H�H�v

�Q�#�b�2�`�p�2�/�R�e�d�T�`�2�7�2�`�2�M�+�2 �Q�7 �i�?�2 �U�_�-�_�V�@�2�M���M�i�B�Q�K�2�` �7�Q�` �s �4 �*�H�- �"�` ���M�/ �i�?�2 �i�B�;�?�i�2�` �#�B�M�/�B�M�;

�7�Q�` �i�?�2 �U�_�-�_�V�@�2�M���M�i�B�Q�K�2�` �r�B�i�?�B�M �i�?�2 �U�S�V4�@�?�Q�b�i �`�2�p�2���H�2�/ �#�v �p���`�B���#�H�2�@�i�2�K�T�2�`���i�m�`�2 �s�@�`���v

�/�B�z�`���+�i�B�Q�M �2�t�T�2�`�B�K�2�M�i�b�X�R�e�d

�j�j



�*�?���T�i�2� �̀j �A�M�+�H�m�b�B�Q�M �Q�7 �*�v�+�H�Q�?�2�t���M�2 �.�2�`�B�p���i�B�p�2�b �B�M ���H�H�2�M�Q�@���+�2�i�v�H�2�M�B�+ �*���;�2 �_�2�+�2�T�i�Q�`�b

�j�9



4
�J�2�+�?���M�B�b�i�B�+ �*�Q�M�b�2�[�m�2�M�+�2�b �Q�7 �*�?�2�H���i�2

�G�B�;���M�/ �a�i���#�B�H�B�x���i�B�Q�M �Q�M �L�B�i�`�Q�;�2�M �6�B�t���i�B�Q�M

�#�v �u���M�/�m�H�Q�p���a�+�?�`�Q�+�F�@�i�v�T�2 �*�Q�K�T�H�2�t�2�b�»

�.�B�M�B�i�`�Q�;�2�M �U�L2�V ���b ���M �B�M�2�`�i �;���b �+���M�M�Q�i �#�2 �/�B�`�2�+�i�H�v ���b�b�B�K�B�H���i�2�/ �#�v �K�Q�b�i �Q�`�;���M�B�b�K�b�X �A�M�@

�b�i�2���/�- �L2 �K�m�b�i �#�2 ���+�i�B�p���i�2�/ ���M�/ �i�`���M�b�7�Q�`�K�2�/ �i�Q �H�2�b�b �B�M�2�`�i �b�T�2�+�B�2�b�- �2�X�;�X�- �i�?�`�Q�m�;�? �`�2�/�m�+�i�B�Q�M

�i�Q ���K�K�Q�M�B�� �U�L�>3�V�- �i�Q �K���F�2 �B�i �#�B�Q���+�+�2�b�b�B�#�H�2�X�R�3�e�-�R�3�d�h�?�2 �u���M�/�m�H�Q�p���a�+�?�`�Q�+�F �+���i���H�v�b�i �B�b

�i�?�2 �}�`�b�i �i�`���M�b�B�i�B�Q�M�@�K�2�i���H �+�Q�K�T�H�2�t �i�Q ���+�?�B�2�p�2 �i�?�B�b �i�`���M�b�7�Q�`�K���i�B�Q�M �+���i���H�v�i�B�+���H�H�v ���i �`�Q�Q�K

�i�2�K�T�2�`���i�m�`�2 ���M�/ �T�`�2�b�b�m�`�2�X�R�3�3�h�?�2 �u���M�/�m�H�Q�p���a�+�?�`�Q�+�F �+���i���H�v�b�i �B�b �� �K�Q�M�Q�M�m�+�H�2���` �K�Q�H�v�#�@

�/�2�M�m�K �+�Q�K�T�H�2�t �r�B�i�? �� �i�2�i�`���@�+�Q�Q�`�/�B�M���i�2 �i�`�B���K�B�/�Q���K�B�M�2 �+�?�2�H���i�2 �H�B�;���M�/ �r�B�i�? �?�2�t���@�B�b�Q�@

�T�`�Q�T�v�H�@�i�2�`�T�?�2�M�v�H �U�>�A�S�h�V �b�m�#�b�i�B�i�m�2�M�i�b ���i �i�?�2 ���K�B�/�2 �M�B�i�`�Q�;�2�M ���i�Q�K�b�R�3�3�U�b�2�2 �6�B�;�m�`�2�9�X�R�V�X

�>�Q�r�2�p�2�`�- �i�?�2 �u���M�/�m�H�Q�p���a�+�?�`�Q�+�F �+���i���H�v�b�i �b�m�z�2�`�b �7�`�Q�K �� �H�Q�r �i�m�`�M�Q�p�2�` �M�m�K�#�2�` �Q�7 �7�Q�m�`

�r�?�B�+�? �K�Q�b�i �H�B�F�2�H�v �B�b �i�?�2 �+�Q�M�b�2�[�m�2�M�+�2 �Q�7 �b�B�/�2 �`�2���+�i�B�Q�M�b �B�M �r�?�B�+�? �i�?�2 ���K�B�/�2 �M�B�i�`�Q�;�2�M ���i�Q�K

�Q�7 �i�?�2 �+�?�2�H���i�2 �H�B�;���M�/ �B�b �T�`�Q�i�Q�M���i�2�/�X �� �T�`�Q�i�Q�M���i�B�Q�M �Q�7 �i�?�2 �+�?�2�H���i�2 �H�B�;���M�/ �K�B�;�?�i �m�H�i�B�@

�K���i�2�H�v �H�2���/ �i�Q �i�?�2 �/�B�b�b�Q�+�B���i�B�Q�M �Q�7 ���M ���`�K �Q�7 �i�?�2 �u���M�/�m�H�Q�p���a�+�?�`�Q�+�F �+���i���H�v�b�i �r�?�B�+�? �+���M

�#�2 �+�Q�M�b�B�/�2�`�2�/ ���b �� �H�B�F�2�H�v �+���m�b�2 �7�Q�` �i�?�2 �H�Q�r �i�m�`�M�Q�p�2�` �M�m�K�#�2�`�X�R�3�N�-�R�N�y�A�i �r���b �i�?�2�`�2�7�Q�`�2 �b�m�;�@

�;�2�b�i�2�/�R�3�N�-�R�N�y�i�?���i �� �H�B�;���M�/ �B�M �r�?�B�+�? �i�?�2 �b�m�#�b�i�B�i�m�2�M�i�b �Q�M �i�?�2 ���K�B�/�2 �M�B�i�`�Q�;�2�M ���i�Q�K�b ���`�2

�+�Q�M�M�2�+�i�2�/ �K�B�;�?�i �T�`�2�p�2�M�i �H�B�;���M�/ �H�Q�b�b�X �w���?�B�K �2�i ���H�X �`�2�+�2�M�i�H�v �`�2�T�Q�`�i�2�/�R�N�y�i�?�2 �b�v�M�i�?�2�b�B�b

�Q�7 �b�m�+�? �� �H�B�;���M�/�- �� �+���H�B�t�(�e�)�i�`�2�M �H�B�;���M�/�- �r�?�B�+�? �+�`�2���i�2�b �� �`�B�;�B�/ ���M�/ �b�i�2�`�B�+���H�H�v �T�`�Q�i�2�+�i�2�/

�+�Q�Q�`�/�B�M���i�B�Q�M �2�M�p�B�`�Q�M�K�2�M�i �U�b�2�2 �6�B�;�m�`�2�9�X�R�V�X �A�M �i�?�B�b �+�Q�K�T�H�2�t�- �i�?�2 �i�`�B���K�B�/�Q���K�B�M�2 �2�M�i�B�i�v

�B�b �+���T�T�2�/ �#�v �� �+���H�B�t�(�e�)���`�2�M�2 �m�M�B�i�X �h�?�B�b �/�2�b�B�;�M �B�b �b�m�T�T�Q�b�2�/ �i�Q �#�2 �K�Q�`�2 �b�i���#�H�2 ���;���B�M�b�i

�»�h�?�B�b �*�?���T�i�2�` �B�b �`�2�T�`�Q�/�m�+�2�/ �B�M �T���`�i �7�`�Q�K �h�X �>�m�b�+�?�- �J�X �_�2�B�?�2�`�-���*�a �a�m�b�i���B�M���#�H�2 �*�?�2�K�X �1�M�;�X
�k�y�R�d�-�8�- �R�y�8�k�d���R�y�8�j�d�- �r�B�i�? �T�2�`�K�B�b�b�B�Q�M �7�`�Q�K �i�?�2 ���K�2�`�B�+���M �*�?�2�K�B�+���H �a�Q�+�B�2�i�v�X

�j�8



�*�?���T�i�2� �̀9 �*�?�2�H���i�2 �H�B�;���M�/ �b�i���#�B�H�B�x���i�B�Q�M �B�M �u���M�/�m�H�Q�p���a�+�?�`�Q�+�F�@�i�v�T�2 �+�Q�K�T�H�2�t�2�b

CH3

CH3

CH3

�6�B�;�m�`�2�9�X�R�, �G�2�r�B�b �b�i�`�m�+�i�m�`�2�b �i�?�2 �K�Q�H�v�#�/�2�M�m�K �+�Q�K�T�H�2�t �r�B�i�? �i�?�2 �+���H�B�t�(�e�)�i�`�2�M �H�B�;���M�/ �U�H�2�7�i�V�- �Q�7
�i�?�2 �u���M�/�m�H�Q�p���a�+�?�`�Q�+�F �+�Q�K�T�H�2�t �U�K�B�/�/�H�2�V�- ���M�/ �� �K�Q�H�v�#�/�2�M�m�K �+�Q�K�T�H�2�t�2�b �r�B�i�? �K�2�i�?�v�H���i�2�/ ���K�B�/�2
�M�B�i�`�Q�;�2�M ���i�Q�K�b �U�`�B�;�?�i�V�X �h�?�2 �b�m�#�b�i�B�i�m�2�M�i�b ���i �i�?�2 ���K�B�/�2 �M�B�i�`�Q�;�2�M ���i�Q�K�b ���`�2 �?�B�;�?�H�B�;�?�i�2�/ �r�B�i�? �#�Q�H�/�@
�T�`�B�M�i�2�/ �7�Q�M�i ���M�/ ���#�#�`�2�p�B���i�2�/ �B�M �i�?�2 �G�2�r�B�b �b�i�`�m�+�i�m�`�2�b �Q�7 �i�?�2 �u���M�/�m�H�Q�p���a�+�?�`�Q�+�F �+�Q�K�T�H�2�t ���M�/ �i�?�2
�K�Q�H�v�#�/�2�M�m�K �+�Q�K�T�H�2�t �r�B�i�? �i�?�2 �+���H�B�t�(�e�)�i�`�2�M �H�B�;���M�/ �i�Q �2�M�?���M�+�2 �`�2���/���#�B�H�B�i�v�X

�H�B�;���M�/ �/�B�b�b�Q�+�B���i�B�Q�M�X�R�N�y�q�?�B�H�2 �w���?�B�K �2�i ���H�X �`�2�T�Q�`�i�2�/ �� �x�B�M�+ �+�Q�K�T�H�2�t �r�B�i�? �i�?�2 �+���H�B�t�(�e�)�i�`�2�M

�+�?�2�H���i�2 �H�B�;���M�/�-�R�N�y�i�?�2 �a�+�?�`�Q�+�F �;�`�Q�m�T �B�b �+�Q�M�i�B�M�m�B�M�; �i�Q �r�Q�`�F �Q�M �T�`�2�T���`�B�M�; ���M�/ �2�t�T�H�Q�`�B�M�;

�� �K�Q�H�v�#�/�2�M�m�K �+�Q�K�T�H�2�t �r�B�i�? �i�?�B�b �H�B�;���M�/�X�R�N�R�A�M �i�?�B�b �*�?���T�i�2�`�- �r�2 �r�B�H�H �B�M�p�2�b�i�B�;���i�2 �i�?�2

�K�2�+�?���M�B�b�i�B�+ �+�Q�M�b�2�[�m�2�M�+�2�b �Q�7 �i�?�2 �+�?�2�H���i�2 �H�B�;���M�/ �b�i���#�B�H�B�x���i�B�Q�M �i�?�2�Q�`�2�i�B�+���H�H�v �#�v �T�`�Q�p�B�/�B�M�;

�� �+�Q�K�T���`���i�B�p�2 ���b�b�2�b�b�K�2�M�i �Q�7 �� �K�Q�H�v�#�/�2�M�m�K �+�Q�K�T�H�2�t �r�B�i�? �� �+���H�B�t�(�e�)�i�`�2�M �H�B�;���M�/ ���M�/ �Q�7

�i�?�2 �u���M�/�m�H�Q�p���a�+�?�`�Q�+�F �+���i���H�v�b�i �B�M�+�H�m�/�B�M�; �T�Q�i�2�M�i�B���H �/�2�+�Q�K�T�Q�b�B�i�B�Q�M �T���i�?�r���v�b�X

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

�6�B�;�m�`�2�9�X�k�T�`�2�b�2�M�i�b �i�?�2 �S�"�1�R�e�3�-�R�e�N�f�/�2�7�k�@�h�w�o�S�S�R�j�9�Q�T�i�B�K�B�x�2�/ �b�i�`�m�+�i�m�`�2�b �Q�7 �� �K�Q�H�v�#�/�2�@

�M�m�K �+�Q�K�T�H�2�t �r�B�i�? �i�?�2 �+���H�B�t�(�e�)�i�`�2�M �H�B�;���M�/ �U�R���V �M�2�t�i �i�Q �i�?�2 �Q�`�B�;�B�M���H �u���M�/�m�H�Q�p���a�+�?�`�Q�+�F

�+���i���H�v�b�i �U�R�#�V �U�b�2�2 ���T�T�2�M�/�B�t�� �7�Q�` �/�2�i���B�H�b �Q�M �i�?�2 �+�Q�K�T�m�i���i�B�Q�M���H �K�2�i�?�Q�/�Q�H�Q�;�v�V�X �P�+�+���b�B�Q�M�@

���H�H�v�- �r�2 �/�`���r �+�Q�K�T���`�B�b�Q�M�b �i�Q �K�Q�H�v�#�/�2�M�m�K �+�Q�K�T�H�2�t�2�b �r�B�i�? �K�2�i�?�v�H���i�2�/ ���K�B�/�2 �M�B�i�`�Q�;�2�M

���i�Q�K�b �U�R�+�- �b�2�2 �6�B�;�m�`�2�9�X�k�V�X �h�?�2 �M�m�K�#�2�` �B�M �i�?�2�b�2 �b�i�`�m�+�i�m�`�2 �B�/�2�M�i�B�}�2�`�b �`�2�7�2�`�b �i�Q �i�?�2 �b�T�2�@

�+�B�}�+ �B�M�i�2�`�K�2�/�B���i�2 �Q�7 �i�?�2 �`�2���+�i�B�Q�M �M�2�i�r�Q�`�F�X �A�M �i�?�B�b �+���b�2�-�R�/�2�M�Q�i�2�b �i�?�2 �T�2�M�i���@�+�Q�Q�`�/�B�M���i�2

�K�2�i���H �7�`���;�K�2�M�i�X�Þ �q�2 ���T�T�2�M�/ �õ���ö�- �õ�#�ö�- �Q�` �õ�+�ö �i�Q �i�?�2 �b�i�`�m�+�i�m�`�2 �B�/�2�M�i�B�}�2�`�b �i�Q �/�B�b�i�B�M�;�m�B�b�?

�#�2�i�r�2�2�M �+�Q�K�T�H�2�t�2�b �r�B�i�? �/�B�z�2�`�2�M�i �+�?�2�H���i�2 �H�B�;���M�/�b �U�R���, �R�r�B�i�? �i�?�2 �+���H�B�t�(�e�)�i�`�2�M �H�B�;���M�/�-�R�#�,

�R�r�B�i�? �i�?�2 �i�`�B���K�B�/�Q���K�B�M�2 �H�B�;���M�/ �+���`�`�v�B�M�; �>�A�S�h �b�m�#�b�i�B�i�m�2�M�i�b�-�R�+�, �R�r�B�i�? �K�2�i�?�v�H���i�2�/

���K�B�/�2 �M�B�i�`�Q�;�2�M ���i�Q�K�b�V�X �h�?�2 �i�`�B���K�B�/�Q���K�B�M�2 �2�M�i�B�i�v �B�M�R���B�b �b�i�`�m�+�i�m�`���H�H�v �p�2�`�v �b�B�K�B�H���` �i�Q

�i�?�2 �Q�M�2 �B�M�R�#�X �h�?�2 �B�M�i�2�`�M�m�+�H�2���` �/�B�b�i���M�+�2 �Q�7 �i�?�2 �K�Q�H�v�#�/�2�M�m�K ���i�Q�K �i�Q �i�?�2 ���K�B�/�2 �M�B�i�`�Q�@

�;�2�M ���i�Q�K�b �B�b �R�X�N�3���k�X�y�j �³ �B�M�R�����M�/�R�#�- �r�?�2�`�2���b �B�i �B�b �k�X�R�k �³ �#�2�i�r�2�2�M �i�?�2 �K�Q�H�v�#�/�2�M�m�K

���i�Q�K ���M�/ �i�?�2 ���K�B�M�2 �M�B�i�`�Q�;�2�M ���i�Q�K �B�M �#�Q�i�? �+�Q�K�T�Q�m�M�/�b�X �>�Q�r�2�p�2�`�- �i�?�2 �b�i�`�m�+�i�m�`�2�b �Q�7

�R�� ���M�/�R�#�/�B�z�2�` �B�M �i�?�2 ���M�;�H�2� �#�2�i�r�2�2�M �i�?�2 �K�Q�H�v�#�/�2�M�m�K ���i�Q�K�- �i�?�2 ���K�B�/�2 �M�B�i�`�Q�;�2�M

�Þ�L�Q�i�2 �i�?���i �r�2 �`�2�@�b�i���`�i �i�?�2 �M�m�K�#�2�`�B�M�; �Q�7 �K�Q�H�2�+�m�H���` �b�i�`�m�+�i�m�`�2�b �7�`�Q�K �Q�M�2 �B�M �i�?�B�b �*�?���T�i�2�`�X �h�?�2
�b�i�`�m�+�i�m�`�2�b ���`�2 �M�Q�i �`�2�H���i�2�/ �i�Q �i�?�2 �Q�M�2�b �/�B�b�+�m�b�b�2�/ �B�M �*�?���T�i�2�`�k�X

�j�e



�A�M�p�2�b�i�B�;���i�B�Q�M �Q�7 �i�?�2 �*�?���i�i���a�+�?�`�Q�+�F �*�v�+�H�2�9�X�k

�6�B�;�m�`�2�9�X�k�, �S�"�1�f�/�2�7�k�@�h�w�o�S�S �Q�T�i�B�K�B�x�2�/ �b�i�`�m�+�i�m�`�2�b �Q�7�R���U�H�2�7�i�V�-�R�#�U�K�B�/�/�H�2�V�- ���M�/�R�+�U�`�B�;�?�i�V�X
�h�?�2 ���M�;�H�2 �#�2�i�r�2�2�M �i�?�2 �K�Q�H�v�#�/�2�M�m�K ���i�Q�K�- ���M ���K�B�/�2 �M�B�i�`�Q�;�2�M ���i�Q�K�- ���M�/ �i�?�2 �b�m�#�b�i�B�i�m�2�M�i �Q�M �i�?�2
���K�B�/�2 �M�B�i�`�Q�;�2�M ���i�Q�K �B�b �B�M�/�B�+���i�2�/ �B�M �v�2�H�H�Q�r �B�M �i�?�2 �Q�T�i�B�K�B�x�2�/ �b�i�`�m�+�i�m�`�2�b �U�R���, �R�k�R� �-�R�#�, �R�j�k� �-�R�+�,
�R�j�R� �V�X �6�Q�` �i�?�2 �b���F�2 �Q�7 �+�H���`�B�i�v�- �?�v�/�`�Q�;�2�M ���i�Q�K�b ���`�2 �Q�K�B�i�i�2�/ ���M�/ �i�?�2 �i�`�B���K�B�/�Q���K�B�M�2 �K�Q�B�2�i�v �B�b
�?�B�;�?�H�B�;�?�i�2�/ �r�B�i�? �#�Q�H�/�@�T�`�B�M�i�2�/ �#�Q�M�/�b�X �1�H�2�K�2�M�i �+�Q�H�Q�` �+�Q�/�2�, �+���`�#�Q�M�- �;�`���v�c �M�B�i�`�Q�;�2�M�- �#�H�m�2�c �Q�t�v�;�2�M�-
�`�2�/�c �K�Q�H�v�#�/�2�M�m�K�- �+�v���M�X

���i�Q�K�- ���M�/ �i�?�2 �b�m�#�b�i�B�i�m�2�M�i�X �h�?�2 ���M�;�H�2� �B�b �b�B�;�M�B�}�+���M�i�H�v �b�K���H�H�2�` �B�M�R���U�R�k�R���R�k�9� �V �i�?���M

�B�M�R�#�U�R�j�y���R�j�j� �V�X �� �+�Q�K�T���`�B�b�Q�M �r�B�i�?� �B�M�R�+�U� �4�R�j�y���R�j�k� �V �B�M�/�B�+���i�2�b �i�?���i �i�?�2 �`�2�/�m�+�2�/

� �B�M�R���K���v �#�2 �/�m�2 �i�Q �b�i�`���B�M �B�M�i�`�Q�/�m�+�2�/ �#�v �i�?�2 �+���H�B�t�(�e�)���`�2�M�2 �m�M�B�i�X �h�?�2 �K�Q�H�v�#�/�2�M�m�K

���i�Q�K �B�b �T�v�`���K�B�/���H�B�x�2�/ �B�M�R�����M�/�R�#�X �*�Q�M�b�B�/�2�`�B�M�; �.�m�M�B�i�x�ö �/�2�}�M�B�i�B�Q�M �Q�7 �i�?�2 �T�v�`���K�B�/���H�@

�B�x���i�B�Q�M �/�2�}�M�2�/ �B�M �i�?�B�b �+���b�2 ���b �i�?�2 �b�?�Q�`�i�2�b�i �/�B�b�i���M�+�2 �Q�7 �i�?�2 �K�Q�H�v�#�/�2�M�m�K ���i�Q�K �7�`�Q�K �i�?�2

�T�H���M�2 �b�T���M�M�2�/ �#�v �i�?�2 �i�?�`�2�2 ���K�B�/�2 �M�B�i�`�Q�;�2�M ���i�Q�K�b�-�R�9�d�i�?�2 �K�Q�H�v�#�/�2�M�m�K ���i�Q�K �B�M �#�Q�i�?

�u���M�/�m�H�Q�p���a�+�?�`�Q�+�F�@�i�v�T�2 �+�Q�K�T�H�2�t�2�b �B�b �H�Q�+���i�2�/ �y�X�k�d �³ ���#�Q�p�2 �i�?�B�b �T�H���M�2�X �h�?�2 �/�2�+�`�2���b�2 �Q�7

� �B�M �i�?�2 �+�Q�K�T�H�2�t �r�B�i�? �H�B�;���M�/�� �+�Q�K�T���`�2�/ �i�Q� �B�M �i�?�2 �u���M�/�m�H�Q�p���a�+�?�`�Q�+�F �+���i���H�v�b�i �/�Q�2�b

�M�Q�i ���z�2�+�i �i�?�2 �T�v�`���K�B�/���H�B�x���i�B�Q�M �Q�7 �i�?�2 �K�Q�H�v�#�/�2�M�m�K ���i�Q�K�X

�9�X�k�A�M�p�2�b�i�B�;���i�B�Q�M �Q�7 �i�?�2 �*�?���i�i���a�+�?�`�Q�+�F �*�v�+�H�2

�h�?�2 �*�?���i�i���a�+�?�`�Q�+�F �+�v�+�H�2 �U�b�2�2 �6�B�;�m�`�2�9�X�j�V �B�M�p�Q�H�p�2�b �� �b�2�[�m�2�M�+�2 �Q�7 ���H�i�2�`�M���i�B�M�; �T�`�Q�i�Q�M���i�B�Q�M

���M�/ �`�2�/�m�+�i�B�Q�M �b�i�2�T�b�X �h�?�2 �b�m�#�/�B�p�B�b�B�Q�M �Q�7 �i�?�2 �M�B�i�`�Q�;�2�M�@�`�2�/�m�+�i�B�Q�M �`�2���+�i�B�Q�M �B�M �b�B�M�;�H�2 �T�`�Q�@

�i�Q�M���i�B�Q�M ���M�/ �`�2�/�m�+�i�B�Q�M �b�i�2�T�b �/�Q�2�b �M�Q�i �M�2�+�2�b�b���`�B�H�v �`�2�~�2�+�i �i�?�2 �i�`�m�2 �b�2�[�m�2�M�+�2 �Q�7 �`�2���+�i�B�Q�M�b�-

�#�m�i ���H�H�Q�r�b �7�Q�` �� �b�v�b�i�2�K���i�B�+ �#�`�2���F�/�Q�r�M �Q�7 �i�?�2 �Q�p�2�`���H�H �`�2���+�i�B�Q�M�X �J�Q�b�i �H�B�F�2�H�v�- �i�?�2 �M�B�i�`�Q�@

�;�2�M �`�2�/�m�+�i�B�Q�M �B�M�p�Q�H�p�2�b �2�H�2�+�i�`�Q�M�@�+�Q�m�T�H�2�/ �T�`�Q�i�Q�M �i�`���M�b�7�2�`�b �i�Q �`�2�/�m�+�2 �T�Q�i�2�M�i�B���H ���+�i�B�p���i�B�Q�M

�#���`�`�B�2�`�b �U�b�2�2 ���H�b�Q �_�2�7�X�R�N�k�V�X �A�M �T�`�B�M�+�B�T�H�2�- �B�i �K�B�;�?�i �2�p�2�M �#�2 �T�Q�b�b�B�#�H�2 �i�?���i �� �`�2�/�m�+�i�B�Q�M

�T�`�2�+�2�/�2�b �� �T�`�Q�i�Q�M���i�B�Q�M �`�2���+�i�B�Q�M ���H�i�?�Q�m�;�? �i�?�B�b �Q�`�/�2�`�B�M�; �K���v�- �B�M �;�2�M�2�`���H�- �#�2 �+�Q�M�b�B�/�2�`�2�/

�H�2�b�b �H�B�F�2�H�v�X�R�N�j�L�Q�i�2 �i�?���i �r�2 �/�B�b�+�m�b�b �i�?�2 �+�Q�Q�`�/�B�M���i�B�Q�M �Q�7 �L2 ���M�/ �i�?�2 �2�t�+�?���M�;�2 �7�Q�` �L�>3

�H���i�2�` �B�M �a�2�+�i�B�Q�M�9�X�j�X

�A�M �i�?�B�b �a�2�+�i�B�Q�M�- �r�2 �+�Q�M�b�B�/�2�` �S�"�1�y�R�N�9�f�/�2�7�k�@�Z�w�o�S�S�R�j�9�2�H�2�+�i�`�Q�M�B�+ �2�M�2�`�;�v �/�B�z�2�`�2�M�+�2�b

�2�p���H�m���i�2�/ �7�Q�` �i�?�2 �S�"�1�f�/�2�7�k�@�h�w�o�S�S �Q�T�i�B�K�B�x�2�/ �b�i�`�m�+�i�m�`�2�b �U�S�"�1�y�f�f�S�"�1�V �Q�7 �B�b�Q�H���i�2�/ �b�v�b�@

�i�2�K�b ���i �x�2�`�Q �E�2�H�p�B�M �r�B�i�?�Q�m�i �i�?�2�`�K���H �+�Q�`�`�2�+�i�B�Q�M�b �U�b�2�2 ���T�T�2�M�/�B�+�2�b�� ���M�/�"�X�j�7�Q�` �/�2�i���B�H�b

�j�d



�*�?���T�i�2� �̀9 �*�?�2�H���i�2 �H�B�;���M�/ �b�i���#�B�H�B�x���i�B�Q�M �B�M �u���M�/�m�H�Q�p���a�+�?�`�Q�+�F�@�i�v�T�2 �+�Q�K�T�H�2�t�2�b

�Q�M ���M�/ ���M ���b�b�2�b�b�K�2�M�i �Q�7 �i�?�2 �+�Q�K�T�m�i���i�B�Q�M���H �K�2�i�?�Q�/�Q�H�Q�;�v�V�X �_�2�+�2�M�i�H�v�- �h�?�B�K�K �2�i ���H�X�R�N�8

�T�`�2�b�2�M�i�2�/ �� �`�2�@�2�t���K�B�M���i�B�Q�M �Q�7 �i�?�2 �*�?���i�i���a�+�?�`�Q�+�F �+�v�+�H�2 �7�Q�` �i�?�2 �u���M�/�m�H�Q�p���a�+�?�`�Q�+�F �+���i���@

�H�v�b�i �r�B�i�? �i�?�2�`�K���H �+�Q�`�`�2�+�i�B�Q�M�b�X �h�?�2 �+�Q�`�`�2�+�i�B�Q�M�b�- �r�?�B�+�? ���`�2 �b�m�#�D�2�+�i �i�Q �2�t�i�2�M�b�B�p�2 �K�Q�/�2�H�B�M�;

���b�b�m�K�T�i�B�Q�M�b�- �i�m�`�M�2�/ �Q�m�i �i�Q �#�2 �b�K���H�H �r�?�2�M �T�`�Q�i�Q�M ���M�/ �2�H�2�+�i�`�Q�M �i�`���M�b�7�2�` �`�2���+�i�B�Q�M�b ���`�2

�b�i�m�/�B�2�/ �U�Q�M ���p�2�`���;�2 �d �F�C �K�Q�H� 1�V ���M�/ �i�?�2 �2�H�2�+�i�`�Q�M�B�+ �2�M�2�`�;�v �/�B�z�2�`�2�M�+�2�b �+�H�2���`�H�v �;�Q�p�2�`�M �i�?�2

�`�2�T�Q�`�i�2�/ �7�`�2�2 �2�M�2�`�;�v �/�B�z�2�`�2�M�+�2�b�X�R�N�8�G���`�;�2 �i�?�2�`�K���H �+�Q�M�i�`�B�#�m�i�B�Q�M�b �+���M �#�2 �7�Q�m�M�/ �7�Q�` �;���b�@

�T�?���b�2 �`�2���+�i�B�Q�M�b �B�M �r�?�B�+�? �i�?�2 �M�m�K�#�2�` �Q�7 �K�Q�H�2�+�m�H�2�b �+�?���M�;�2�b �U�2�X�;�X�- �i�?�2�`�K���H �+�Q�M�i�`�B�#�m�i�B�Q�M�b

�Q�7 �R�k�d �F�C �K�Q�H� 1 �7�Q�` �i�?�2 �;���b�@�T�?���b�2 �`�2���+�i�B�Q�M �L2 �Y �j�>2 ! �k �L�>3�V�X�R�N�8�>�Q�r�2�p�2�`�- �i�?�2 ���+�i�m���H

�+�?���M�;�2 �B�M �i�?�2 �i�`���M�b�H���i�B�Q�M���H �2�M�i�`�Q�T�v �B�M �b�Q�H�m�i�B�Q�M �B�b �/�B�{�+�m�H�i �i�Q �+���H�+�m�H���i�2 �r�B�i�? �K�2�i�?�Q�/�b �Q�7

�b�i���i�B�Q�M���`�v �[�m���M�i�m�K �+�?�2�K�B�b�i�`�v�X�k�3�A�M �T���`�i�B�+�m�H���` �7�Q�` �`�2���+�i�B�Q�M�b �r�B�i�? �� �/�B�z�2�`�2�M�i �M�m�K�#�2�` �Q�7

�`�2���+�i���M�i�b �Q�M �i�?�2 �`�2���+�i���M�i ���M�/ �T�`�Q�/�m�+�i �b�B�/�2�- �i�?�2 ���T�T�`�Q�t�B�K���i�B�Q�M �Q�7 �i�?�2 �+�Q�M�/�2�M�b�2�/�@�T�?���b�2

�i�`���M�b�H���i�B�Q�M���H �2�M�i�`�Q�T�v �#�v �i�?�2 �;���b�@�T�?���b�2 �p���H�m�2 �Q�#�i���B�M�2�/ �7�`�Q�K �� �T���`�i�B�+�H�2�@�B�M�@���@�#�Q�t �+�Q�M�b�B�/�@

�2�`���i�B�Q�M �/�`���K���i�B�+���H�H�v �7���B�H�b�X�R�N�e�q�2 �i�?�2�`�2�7�Q�`�2 �/�2�+�B�/�2�/ �i�Q �7�Q�`�2�;�Q �i�?�2�`�K���H �+�Q�`�`�2�+�i�B�Q�M�b �B�M �i�?�B�b

�*�?���T�i�2�`�X

�6�B�;�m�`�2�9�X�j�, �*�?���i�i���a�+�?�`�Q�+�F �M�B�i�`�Q�;�2�M�@�}�t���i�B�Q�M �+�v�+�H�2�X �:�2�M�2�`�B�+ �B�M�i�2�`�K�2�/�B���i�2�b ���`�2 �H���#�2�H�2�/ �#�v �#�H�m�2
�B�M�i�2�;�2�`�b�- �`�2���+�i�B�Q�M�b ���`�2 �H���#�2�H�2�/ �B�M �;�`�2�2�M�X �h�?�B�b �}�;�m�`�2 �B�b �`�2�T�`�B�M�i�2�/ �r�B�i�? �T�2�`�K�B�b�b�B�Q�M �7�`�Q�K �_�2�7�X�R�N�d�X
�*�Q�T�v�`�B�;�?�i �k�y�R�d ���K�2�`�B�+���M �*�?�2�K�B�+���H �a�Q�+�B�2�i�v�X

�j�3



�A�M�p�2�b�i�B�;���i�B�Q�M �Q�7 �i�?�2 �*�?���i�i���a�+�?�`�Q�+�F �*�v�+�H�2�9�X�k

�A�M �i�?�2 �7�Q�H�H�Q�r�B�M�;�- �r�2 �+�?�Q�Q�b�2 �/�B�z�2�`�2�M�i �2�M�2�`�;�v �`�2�7�2�`�2�M�+�2�b �U�b�T�2�+�B�}�2�/ �#�v �/�B�z�2�`�2�M�i �T�`�Q�i�Q�M

���M�/ �2�H�2�+�i�`�Q�M �b�Q�m�`�+�2�b�V �B�M �Q�`�/�2�` �i�Q ���+�+�Q�m�M�i �7�Q�` �i�?�2 �/�B�{�+�m�H�i�v �i�Q �T�`�Q�p�B�/�2 �� �+���i���H�v�b�i�@�7�Q�+�m�b�2�/

�2�M�2�`�;�2�i�B�+���H ���b�b�2�b�b�K�2�M�i �i�?���i �B�b �M�Q�i �#�B���b�2�/ �i�Q�r���`�/ �� �b�T�2�+�B�}�+ �+�?�Q�B�+�2 �Q�7 ���+�B�/ ���M�/ �`�2�/�m�+�i���M�i�X

�>�Q�r�2�p�2�`�- �r�2 ���H�b�Q �`�2�T�Q�`�i �/���i�� �7�Q�` �Q�M�2 �b�T�2�+�B�}�+ �+�?�Q�B�+�2�- �M���K�2�H�v �/�2�+���K�2�i�?�v�H�+�?�`�Q�K�Q�+�2�M�2

�U�*�`�U�+�T� �V2�V ���b �i�?�2 �`�2�/�m�+�i���M�i ���M�/ �H�m�i�B�/�B�M�B�m�K ���b �i�?�2 ���+�B�/ �m�b�2�/ �B�M �2�t�T�2�`�B�K�2�M�i�X�R�N�3�q�2 �Q�#�@

�i���B�M �� �S�"�1�y�f�f�S�"�1 �B�Q�M�B�x���i�B�Q�M �2�M�2�`�;�v �Q�7 �9�R�3 �F�C �K�Q�H� 1 �+���H�+�m�H���i�2�/ �7�`�Q�K �i�?�2 �2�H�2�+�i�`�Q�M�B�+

�2�M�2�`�;�v �/�B�z�2�`�2�M�+�2 �Q�7 �i�?�2 �`�2�H���t�2�/ �+���i�B�Q�M�B�+ ���M�/ �M�2�m�i�`���H �`�2�/�m�+�i���M�i�X �h�?�2 �S�"�1�y�f�f�S�"�1 �T�`�Q�@

�i�Q�M ���#�b�i�`���+�i�B�Q�M �2�M�2�`�;�v �7�Q�` �B�b�Q�H���i�2�/ �H�m�i�B�/�B�M�B�m�K �B�b �R�y�y�N �F�C �K�Q�H� 1�X �h�?�2 �2�H�2�+�i�`�Q�M�B�+ �2�M�2�`�;�v

�/�B�z�2�`�2�M�+�2�b �+���H�+�m�H���i�2�/ �r�B�i�? �i�?�B�b �b�T�2�+�B�}�+ �U�õ�b�T�2�+�B�ö�V �+�?�Q�B�+�2 �Q�7 ���+�B�/ ���M�/ �`�2�/�m�+�i���M�i ���`�2 �H���#�2�H�2�/

� E �b�T�2�+�B�X �A�M ���/�/�B�i�B�Q�M�- �r�2 �T�`�Q�p�B�/�2�B�M�i�`�B�M�b�B�+�U�õ�B�M�i�`�ö�V �`�2���+�i�B�Q�M �2�M�2�`�;�B�2�b�-� E �B�M�i�`�- �Q�7 �i�?�2 �B�b�Q�@

�H���i�2�/ �K�Q�H�2�+�m�H�2�b �B�M �r�?�B�+�? ���M �2�H�2�+�i�`�Q�M �B�b �+�Q�M�b�B�/�2�`�2�/ ���i �`�2�b�i�X �h�?�2 �B�b�Q�H���i�2�/ �2�H�2�+�i�`�Q�M ���M�/ �i�?�2

�B�b�Q�H���i�2�/ �T�`�Q�i�Q�M �i�?�2�`�2�7�Q�`�2 �T�Q�b�b�2�b�b�2�b �M�Q �2�H�2�+�i�`�Q�M�B�+ �2�M�2�`�;�v�X �h�?�2�b�2 �B�M�i�`�B�M�b�B�+ �`�2���+�i�B�Q�M �2�M�2�`�@

�;�B�2�b �r�B�H�H �#�2 �H���`�;�2 �B�M ���#�b�Q�H�m�i�2 �p���H�m�2�b �#�2�+���m�b�2 �i�?�2 �2�M�2�`�;�v �`�2�[�m�B�`�2�/ �i�Q ���#�b�i�`���+�i ���M �2�H�2�+�i�`�Q�M

���M�/ �T�`�Q�i�Q�M �7�`�Q�K �i�?�2 �`�2�/�m�+�i���M�i ���M�/ ���+�B�/�- �`�2�b�T�2�+�i�B�p�2�H�v�- �B�b �M�Q�i �+�Q�M�b�B�/�2�`�2�/�X

�h�?�B�b �B�b �� �;�2�M�2�`�B�+ ���M�/ �m�b�2�7�m�H �T�`�2�b�2�M�i���i�B�Q�M �Q�7 �i�?�2 �`�2�b�m�H�i�b �#�2�+���m�b�2 �B�i ���H�H�Q�r�b �7�Q�` �� �7���+�B�H�2 �+���H�@

�+�m�H���i�B�Q�M �Q�7 �`�2���+�i�B�Q�M �2�M�2�`�;�B�2�b �7�Q�` ���M�v ���+�B�/ �Q�` �`�2�/�m�+�i���M�i �Q�7 �B�M�i�2�`�2�b�i�X �J�Q�`�2�Q�p�2�`�- �r�2 �T�`�2�b�2�M�i

�M�2�i �`�2���+�i�B�Q�M �2�M�2�`�;�B�2�b �7�Q�` �i�?�2 �T���B�`�@�r�B�b�2 �i�`���M�b�7�2�` �Q�7 �Q�M�2 �2�H�2�+�i�`�Q�M ���M�/ �Q�M�2 �T�`�Q�i�Q�M �7�Q�` �r�?�B�+�?

�r�2 �+�?�Q�b�2 ���M �?�v�/�`�Q�;�2�M ���i�Q�K ���b �i�?�2 �T�`�Q�i�Q�M�@�2�H�2�+�i�`�Q�M �b�Q�m�`�+�2�- �2�X�;�X�-� E �M�2�i�-�>(�_�R�Y�_�k) =

� E �B�M�i�`(�_�R) + � E �B�M�i�`(�_�k) � E �2�H(�>) �r�B�i�? �i�?�2 �`�2���+�i�B�Q�M �H���#�2�H�b �_�R ���M�/ �_�k ���b �B�M�i�`�Q�/�m�+�2�/ �B�M

�6�B�;�m�`�2�9�X�j�X �6�B�M���H�H�v�- �r�2 �T�`�2�b�2�M�i �M�2�i �`�2���+�i�B�Q�M �2�M�2�`�;�B�2�b �7�Q�` �i�?�2 �b�B�K�m�H�i���M�2�Q�m�b ���/�/�B�i�B�Q�M �Q�7

�i�r�Q �2�H�2�+�i�`�Q�M�b ���M�/ �i�r�Q �T�`�Q�i�Q�M�b �B�M �r�?�B�+�? �r�2 �+�?�Q�b�2 �� �?�v�/�`�Q�;�2�M �K�Q�H�2�+�m�H�2 ���b �� �`�2�7�2�`�2�M�+�2�- �2�X�;�X�-

� E �M�2�i�-�>2
(�_�R�Y�_�k�Y�_�j�Y�_�9) = � E �B�M�i�`(�_�R) + � E �B�M�i�`(�_�k) + � E �B�M�i�`(�_�j) + � E �B�M�i�`(�_�9) �

E �2�H(�>2)�X �L�Q�i�2�- �?�Q�r�2�p�2�`�- �i�?���i �i�?�2 �+�?�Q�B�+�2 �Q�7 �>2 �B�b �+�Q�M�b�B�/�2�`�2�/ �?�2�`�2 �B�M �� �T�m�`�2�H�v �7�Q�`�K���H

�7���b�?�B�Q�M �7�Q�` �i�?�2 �b���F�2 �Q�7 �+�Q�K�T���`�B�b�Q�M �Q�7 �+�?�2�H���i�2 �H�B�;���M�/�b�� ���M�/�#�- ���H�i�?�Q�m�;�? �i�?�2 �+�Q�`�`�2�b�T�Q�M�/�@

�B�M�; �`�2�b�m�H�i�b �K���v �#�2 �i���F�2�M ���b �i�?�2 �i�?�2�`�K�Q�/�v�M���K�B�+ �T�B�+�i�m�`�2 �Q�7 �/�B�M�B�i�`�Q�;�2�M �?�v�/�`�Q�;�2�M���i�B�Q�M ���i

�u���M�/�m�H�Q�p���a�+�?�`�Q�+�F�@�i�v�T�2 �+�Q�K�T�H�2�t�2�b �U�+�7�X �_�2�7�b�X�R�N�N���k�y�j�V�X �L�Q�i�2�- �?�Q�r�2�p�2�`�- �i�?���i �i�?�2 �+�?�Q�B�+�2 �Q�7

�`�2�7�2�`�2�M�+�2 �/�Q�2�b �M�Q�i ���H�i�2�` �i�?�2 �`�2�H���i�B�p�2 �`�2���+�i�B�Q�M �2�M�2�`�;�B�2�b �7�Q�` �+�Q�K�T�H�2�t�2�b �r�B�i�? �H�B�;���M�/�b�� ���M�/

�#�- �#�m�i �i�?�2 �/�B�z�2�`�2�M�i �2�M�2�`�;�v �`�2�7�2�`�2�M�+�2�b ���H�H�Q�r �m�b �i�Q �?�B�;�?�H�B�;�?�i �+�2�`�i���B�M �7�2���i�m�`�2�b �Q�7 �M�B�i�`�Q�;�2�M

�`�2�/�m�+�i�B�Q�M�X ���H�H �`�2�b�m�H�i�b ���`�2 �b�m�K�K���`�B�x�2�/ �B�M �6�B�;�m�`�2�9�X�9�X

�6�B�;�m�`�2�9�X�9�b�?�Q�r�b �i�?���i �K�Q�b�i �`�2�/�m�+�i�B�Q�M �b�i�2�T�b �B�M �i�?�2 �*�?���i�i���a�+�?�`�Q�+�F �+�v�+�H�2 �U�_�9�- �_�3�- �_�R�y�-

�_�R�k�V ���`�2 �K�Q�`�2 �2�t�Q�i�?�2�`�K�B�+ �r�B�i�? �i�?�2 �Q�`�B�;�B�M���H �u���M�/�m�H�Q�p���a�+�?�`�Q�+�F �+���i���H�v�b�i �i�?���M �r�B�i�? �i�?�2

�+�Q�K�T�H�2�t �r�B�i�? �i�?�2 �+���H�B�t�(�e�)�i�`�2�M �H�B�;���M�/���X �J�Q�b�i �T�`�Q�i�Q�M �i�`���M�b�7�2�` �b�i�2�T�b �U�_�8�- �_�d�- �_�N�- �_�R�R�V

���`�2�- �#�v �+�Q�M�i�`���b�i�- �K�Q�`�2 �2�t�Q�i�?�2�`�K�B�+ �r�B�i�? �i�?�2 �+�Q�K�T�H�2�t �r�B�i�? �H�B�;���M�/�� �i�?���M �r�B�i�? �i�?�2 �Q�M�2

�r�B�i�? �H�B�;���M�/�#�X �A�M�i�2�`�2�b�i�B�M�;�H�v�- �i�?�2 �Q�`�/�2�` �B�b �`�2�p�2�`�b�2�/ �7�Q�` �i�?�2 �}�`�b�i �i�r�Q �T�`�Q�i�Q�M �i�`���M�b�7�2�` �b�i�2�T�b

�U�_�R�- �_�j�V �r�?�B�+�? ���`�2 �K�Q�`�2 �2�M�/�Q�i�?�2�`�K�B�+ �r�B�i�? �i�?�2 �u���M�/�m�H�Q�p���a�+�?�`�Q�+�F �+���i���H�v�b�i �i�?���M �r�B�i�?

�i�?�2 �K�Q�H�v�#�/�2�M�m�K �+�Q�K�T�H�2�t �r�B�i�? �i�?�2 �+���H�B�t�(�e�)�i�`�2�M �H�B�;���M�/�X ���H�b�Q �i�?�2 �}�`�b�i �`�2�/�m�+�i�B�Q�M �b�i�2�T

�U�_�k�V �B�b �K�Q�`�2 �2�t�Q�i�?�2�`�K�B�+ �r�B�i�? �i�?�2 �+�Q�K�T�H�2�t �r�B�i�? �H�B�;���M�/�� �i�?���M �7�Q�` �i�?�2 �Q�M�2 �r�B�i�? �H�B�;���M�/

�# �B�M �+�Q�M�i�`���b�i �i�Q ���H�H �7�Q�H�H�Q�r�B�M�; �`�2�/�m�+�i�B�Q�M �`�2���+�i�B�Q�M�b�X �>�2�M�+�2�- �i�?�2 �}�`�b�i �i�r�Q �T�`�Q�i�Q�M�@�2�H�2�+�i�`�Q�M

�j�N



�*�?���T�i�2� �̀9 �*�?�2�H���i�2 �H�B�;���M�/ �b�i���#�B�H�B�x���i�B�Q�M �B�M �u���M�/�m�H�Q�p���a�+�?�`�Q�+�F�@�i�v�T�2 �+�Q�K�T�H�2�t�2�b

�i�`���M�b�7�2�` �b�i�2�T�b ���`�2 �/�B�z�2�`�2�M�i �7�`�Q�K �i�?�2 �`�2�b�i �Q�7 �i�?�2 �T�`�Q�i�Q�M�@�2�H�2�+�i�`�Q�M �i�`���M�b�7�2�` �b�i�2�T�b�X �h�?�B�b �B�b

���H�b�Q �`�2�~�2�+�i�2�/ �B�M� E �M�2�i�-�>2
(�_�R�Y�_�k�Y�_�j�Y�_�9) �r�?�B�+�? �B�b �j�N �F�C �K�Q�H� 1 �7�Q�` �i�?�2 �+�Q�K�T�H�2�t �r�B�i�?

�H�B�;���M�/�� ���M�/� 18 �F�C �K�Q�H� 1 �7�Q�` �i�?�2 �Q�`�B�;�B�M���H �u���M�/�m�H�Q�p���a�+�?�`�Q�+�F �+���i���H�v�b�i�X �q�B�i�? �`�2�b�T�2�+�i

�i�Q �i�?�2 �>2 �`�2�7�2�`�2�M�+�2�- �i�?�2 �i�`���M�b�7�2�` �Q�7 �i�?�2 �}�`�b�i �i�r�Q �T�`�Q�i�Q�M�b ���M�/ �i�r�Q �2�H�2�+�i�`�Q�M�b �B�b �2�M�/�Q�i�?�2�`�@

�K�B�+ �7�Q�` �i�?�2 �K�Q�H�v�#�/�2�M�m�K �+�Q�K�T�H�2�t �r�B�i�? �i�?�2 �+���H�B�t�(�e�)�i�`�2�M �H�B�;���M�/���- �#�m�i �2�t�Q�i�?�2�`�K�B�+ �7�Q�`

�i�?�2 �Q�`�B�;�B�M���H �+���i���H�v�b�i�X �h�?�2 �b�m�#�b�2�[�m�2�M�i �T�`�Q�i�Q�M�@�2�H�2�+�i�`�Q�M �i�`���M�b�7�2�` �`�2���+�i�B�Q�M�b ���`�2 �i�?�2�M ���H�H

�b�i�`�Q�M�;�H�v �2�t�Q�i�?�2�`�K�B�+ �r�B�i�? �`�2�b�T�2�+�i �i�Q �i�?�2 �>2 �`�2�7�2�`�2�M�+�2 �U� E �M�2�i�-�>2
< � 97 �F�C �K�Q�H� 1�V �7�Q�`

�#�Q�i�? �b�v�b�i�2�K�b�X �q�?�2�M �+�Q�M�b�B�/�2�`�B�M�; �H�m�i�B�/�B�M�B�m�K ���b �i�?�2 ���+�B�/ ���M�/ �/�2�+���K�2�i�?�v�H�+�?�`�Q�K�Q�+�2�M�2 ���b

�i�?�2 �`�2�/�m�+�i���M�i�- �i�?�2 �}�`�b�i �T�`�Q�i�Q�M �i�`���M�b�7�2�` �B�b �b�H�B�;�?�i�H�v �2�M�/�Q�i�?�2�`�K�B�+ �7�Q�` �#�Q�i�? �+�Q�K�T�H�2�t�2�b�X �h�?�2

�T�`�Q�i�Q�M���i�B�Q�M �Q�7�k�� �`�2�[�m�B�`�2�b �k�y �F�C �K�Q�H� 1 ���M�/ �i�?�2 �T�`�Q�i�Q�M���i�B�Q�M �Q�7�k�#�R�k �F�C �K�Q�H� 1�X �h�?�2

�b�2�+�Q�M�/ �`�2�/�m�+�i�B�Q�M �b�i�2�T �U�_�9�V �B�b �#�v �R�j�8 �F�C �K�Q�H� 1 �K�Q�`�2 �2�M�/�Q�i�?�2�`�K�B�+ �i�?���M �i�?�2 �}�`�b�i �`�2�/�m�+�@

�i�B�Q�M �b�i�2�T �U�_�k�V �7�Q�` �� �+�Q�K�T�H�2�t �r�B�i�? �H�B�;���M�/�� ���M�/ �#�v �R�R�R �F�C �K�Q�H� 1 �K�Q�`�2 �2�M�/�Q�i�?�2�`�K�B�+

�7�Q�` �� �+�Q�K�T�H�2�t �r�B�i�? �H�B�;���M�/�#�X ���M �2�M�2�`�;�v �Q�7 �R�3 �F�C �K�Q�H� 1 �B�b �`�2�[�m�B�`�2�/ �i�Q �`�2�/�m�+�2�8�� ���M�/

�N �F�C �K�Q�H� 1 �7�Q�` �i�?�2 �`�2�/�m�+�i�B�Q�M �Q�7�8�#�X �a�2�p�2�`���H �Q�i�?�2�` �`�2�/�m�+�i�B�Q�M �b�i�2�T�b ���`�2 ���H�b�Q �+�H�Q�b�2 �i�Q �#�2�B�M�;

�i�?�2�`�K�Q�M�2�m�i�`���H�, �_�3�- �_�R�y�- ���M�/ �_�R�k�X �h�?�2 �`�2�/�m�+�i�B�Q�M �Q�7�N���`�2�[�m�B�`�2�b �9 �F�C �K�Q�H� 1�- �r�?�2�`�2���b

�i�?�2 �`�2�/�m�+�i�B�Q�M �Q�7�N�#�`�2�H�2���b�2�b �R�N �F�C �K�Q�H� 1�X �h�?�2 �`�2�/�m�+�i�B�Q�M �Q�7�R�R�i�Q�R�k�B�b ���T�T�`�Q�t�B�K���i�2�H�v

�i�?�2�`�K�Q�M�2�m�i�`���H �7�Q�` �#�Q�i�? �+�Q�K�T�H�2�t�2�b �U� E �b�T�2�+�B�U�_�R�y���V �4� 3 �F�C �K�Q�H� 1�- � E �b�T�2�+�B�U�_�R�y�#�V �4

� 26 �F�C �K�Q�H� 1�V�X �h�?�2 �`�2�/�m�+�i�B�Q�M �Q�7�R�j �i�Q�R�9�B�b �b�H�B�;�?�i�H�v �K�Q�`�2 �2�t�Q�i�?�2�`�K�B�+ �7�Q�` �#�Q�i�? �+�Q�K�@

�T�H�2�t�2�b �U� E �b�T�2�+�B�U�_�R�k���V �4� 27 �F�C �K�Q�H� 1�- � E �b�T�2�+�B�U�_�R�k�#�V �4� 50 �F�C �K�Q�H� 1�V�X �A�i �b�i���M�/�b

�Q�m�i �i�?���i�- ���H�H �Q�7 �i�?�2�b�2 �b�i�2�T ���`�2 �K�Q�`�2 �2�M�/�Q�i�?�2�`�K�B�+ �7�Q�` �� �+�Q�K�T�H�2�t �r�B�i�? �H�B�;���M�/�� �i�?���M �7�Q�`

�i�?�2 �Q�`�B�;�B�M���H �u���M�/�m�H�Q�p���a�+�?�`�Q�+�F �+���i���H�v�b�i�X

�h�?�2 ���+�+�m�`���+�v �Q�7 �S�"�1�y �`�2���+�i�B�Q�M �2�M�2�`�;�B�2�b �7�Q�` �b�i�2�T�b �Q�7 �i�?�2 �*�?���i�i���a�+�?�`�Q�+�F �+�v�+�H�2 �r���b �T�`�2�@
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�K�Q�H�v�#�/�2�M�m�K ���i�Q�K ���M�/ �i�?�2 �+�2�M�i�`�Q�B�/�b �Q�7 �i�?�2 �#�`�B�/�;�B�M�; ���`�v�H �m�M�B�i�b ���`�2 �B�M�/�B�+���i�2�/ �B�M �v�2�H�H�Q�r�X �6�Q�`
�i�?�2 �b���F�2 �Q�7 �+�H���`�B�i�v�- �?�v�/�`�Q�;�2�M ���i�Q�K�b ���`�2 �Q�K�B�i�i�2�/ �U�r�B�i�? �i�?�2 �2�t�+�2�T�i�B�Q�M �Q�7 �i�?�2 �?�v�/�`�Q�;�2�M ���i�Q�K�b �Q�7
�i�?�2 ���K�K�Q�M�B�� �H�B�;���M�/�V ���M�/ �i�`�B���K�B�/�Q���K�B�M�2 �K�Q�B�2�i�v�- �/�B�M�B�i�`�Q�;�2�M�- ���M�/ ���K�K�Q�M�B�� ���`�2 �?�B�;�?�H�B�;�?�i�2�/ �r�B�i�?
�#�Q�H�/�@�T�`�B�M�i�2�/ �#�Q�M�/�b�X �1�H�2�K�2�M�i �+�Q�H�Q�` �+�Q�/�2�, �+���`�#�Q�M�- �;�`���v�c �M�B�i�`�Q�;�2�M�- �#�H�m�2�c �Q�t�v�;�2�M�- �`�2�/�c �K�Q�H�v�#�/�2�M�m�K�-
�+�v���M�c �?�v�/�`�Q�;�2�M�- �r�?�B�i�2�X �h�?�B�b �}�;�m�`�2 �B�b �`�2�T�`�B�M�i�2�/ �r�B�i�? �T�2�`�K�B�b�b�B�Q�M �7�`�Q�K �_�2�7�X�R�N�d�X �*�Q�T�v�`�B�;�?�i �k�y�R�d
���K�2�`�B�+���M �*�?�2�K�B�+���H �a�Q�+�B�2�i�v�X

�+���H�B�t�(�e�)���`�2�M�2 �;�`�Q�m�T �B�b �i�B�H�i�2�/ �i�Q ���+�+�Q�K�K�Q�/���i�2 �i�?�2 �b�B�t�i�? �H�B�;���M�/�X �A�M �i�?�2 �T�2�M�i���@�+�Q�Q�`�/�B�M���i�2

�+�Q�K�T�H�2�t�2�b�- �i�?�2 �/�B�b�i���M�+�2�b �Q�7 �i�?�2 �K�Q�H�v�#�/�2�M�m�K �+�2�M�i�2�` �i�Q �i�?�2 �+�2�M�i�`�Q�B�/�b �Q�7 �i�?�2 �#�`�B�/�;�B�M�; ���`�v�H

�m�M�B�i�b ���`�2 �B�M �i�?�2 �`���M�;�2 �Q�7 �8�X�3�R���8�X�N�j �³�X �A�M �i�?�2 �?�2�t���@�+�Q�Q�`�/�B�M���i�2 �+�Q�K�T�H�2�t�- �i�?�2 �/�B�b�i���M�+�2 �Q�7

�i�?�2 �K�Q�H�v�#�/�2�M�m�K �+�2�M�i�2�` �i�Q �i�?�2 �+�2�M�i�`�Q�B�/ �Q�7 �i�?�2 ���`�v�H �m�M�B�i �+���T�T�B�M�; �i�?�2 �L2 �Q�` �L�>3 �H�B�;���M�/�b

�B�b �`�2�/�m�+�2�/ �i�Q �8�X�k�R���8�X�9�k �³ �U�b�2�2 �6�B�;�m�`�2�9�X�d�V�X �h�?�2 �/�B�b�i���M�+�2�b �Q�7 �i�?�2 �K�Q�H�v�#�/�2�M�m�K �+�2�M�i�2�` �i�Q

�i�?�2 �+�2�M�i�`�Q�B�/�b �Q�7 �i�?�2 �Q�i�?�2�` �i�r�Q �#�`�B�/�;�B�M�; ���`�v�H �m�M�B�i�b ���`�2 �B�M�+�`�2���b�2�/ �i�Q �8�X�N�8���e�X�j�9 �³�X

�h�?�2 �S�"�1�y�f�f�S�"�1 �+�Q�Q�`�/�B�M���i�B�Q�M �2�M�2�`�;�B�2�b �B�M �h���#�H�2�9�X�k�b�?�Q�r �i�?���i �L2 ���M�/ �L�>3 ���`�2 �K�m�+�?

�K�Q�`�2 �r�2���F�H�v �#�Q�m�M�/ �B�M �i�?�2 �?�2�t���@�+�Q�Q�`�/�B�M���i�2 �+�Q�K�T�H�2�t�2�b �i�?���M �B�M �i�?�2 �T�2�M�i���@�+�Q�Q�`�/�B�M���i�2 �Q�M�2�b�X

�q�?�B�H�2 �i�?�2 �+�Q�Q�`�/�B�M���i�B�Q�M �2�M�2�`�;�v �Q�7 �L2 �B�M�k�� �B�b� 103�F�C �K�Q�H� 1�- �B�i �/�2�+�`�2���b�2�b �i�Q43 �F�C �K�Q�H� 1

�B�M�R�3���X �h�?�B�b �2�M�/�Q�i�?�2�`�K�B�+ �`�2���+�i�B�Q�M �U�+�Q�Q�`�/�B�M���i�B�Q�M �Q�7 �L2 �i�Q�R�9���v�B�2�H�/�B�M�;�R�3���V �`�2�M�/�2�`�b

���M ���/�/�B�i�B�Q�M���2�H�B�K�B�M���i�B�Q�M �K�2�+�?���M�B�b�K �r�B�i�? �b�m�#�b�2�[�m�2�M�i �B�b�Q�K�2�`�B�x���i�B�Q�M �b�i�2�T�b �m�M�H�B�F�2�H�v�X �P�M�H�v

�R�d���K�B�;�?�i �T�`�Q�/�m�+�2�k�R���m�T�Q�M �L2 �+�Q�Q�`�/�B�M���i�B�Q�M �B�M �� �b�H�B�;�?�i�H�v �2�t�Q�i�?�2�`�K�B�+ �`�2���+�i�B�Q�M �r�B�i�? ��

�+�Q�Q�`�/�B�M���i�B�Q�M �2�M�2�`�;�v �Q�7 �M�2�;�H�B�;�B�#�H�2� 7 �F�C �K�Q�H� 1�X �"�v �+�Q�M�i�`���b�i�- �7�Q�` �i�?�2 �Q�`�B�;�B�M���H �u���M�/�m�H�Q�p��

�a�+�?�`�Q�+�F �+���i���H�v�b�i�- �i�?�2 �+�Q�Q�`�/�B�M���i�B�Q�M �`�2���+�i�B�Q�M�b �Q�7 �L2 �i�Q�R�9�#�U� 36 �F�C �K�Q�H� 1�V ���M�/ �i�Q�R�d�#

�U� 84 �F�C �K�Q�H� 1�V ���`�2 �2�t�Q�i�?�2�`�K�B�+�X �h�?�2 �`�2���+�i�B�Q�M �2�M�2�`�;�v �7�Q�` �i�?�2 �H�Q�b�b �Q�7 ���K�K�Q�M�B�� �B�b �K�B�M�m�b

�B�i�b �+�Q�Q�`�/�B�M���i�B�Q�M �2�M�2�`�;�v �B�M �i�?�2 �`�2�b�T�2�+�i�B�p�2 �B�M�i�2�`�K�2�/�B���i�2�X �h�?�2 �/�B�b�b�Q�+�B���i�B�Q�M �Q�7 �L�>3 �7�`�Q�K
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�G�B�;���M�/ �1�t�+�?���M�;�2 �_�2���+�i�B�Q�M�9�X�j

�6�B�;�m�`�2�9�X�3�, �G�2�r�B�b �b�i�`�m�+�i�m�`�2�b ���M�/ �b�i�`�m�+�i�m�`�2 �B�/�2�M�i�B�}�2�`�b �U�#�H�m�2�V �Q�7 �+���i�B�Q�M�B�+�- �M�2�m�i�`���H�- ���M�/ ���M�B�Q�M�B�+
�?�2�t���@�+�Q�Q�`�/�B�M���i�2 �K�Q�H�v�#�/�2�M�m�K �+�Q�K�T�H�2�t�2�b�X �h�?�B�b �}�;�m�`�2 �B�b �`�2�T�`�B�M�i�2�/ �r�B�i�? �T�2�`�K�B�b�b�B�Q�M �7�`�Q�K �_�2�7�X
�R�N�d�X �*�Q�T�v�`�B�;�?�i �k�y�R�d ���K�2�`�B�+���M �*�?�2�K�B�+���H �a�Q�+�B�2�i�v�X

�h���#�H�2�9�X�k�, �S�"�1�y�f�f�S�"�1 �+�Q�Q�`�/�B�M���i�B�Q�M �2�M�2�`�;�B�2�b �B�M �F�C �K�Q�H� 1 �Q�7 �L2 ���M�/ �L�>3 �B�M �i�?�2 �?�2�t���@
�+�Q�Q�`�/�B�M���i�2 �K�Q�H�v�#�/�2�M�m�K �+�Q�K�T�H�2�t�2�b �B�H�H�m�b�i�`���i�2�/ �B�M �6�B�;�m�`�2�9�X�3�X

�a�i�`�m�+�i�m�`�2 �*�Q�Q�`�/�B�M���i�B�Q�M �2�M�2�`�;�v �Q�7 �L2 �*�Q�Q�`�/�B�M���i�B�Q�M �2�M�2�`�;�v �Q�7 �L�>3

�G�B�;���M�/�� �G�B�;���M�/�# �G�B�;���M�/�� �G�B�;���M�/�#
�k�y 92 9 19 � 53
�R�3 43 � 36 54 � 50
�k�R � 7 � 84 143 66
�k�k 56 � 13 � 17 � 75
�R�N 82 � 47 93 � 60
�k�j � 52 � 153 88 � 3

�R�3�#�r�Q�m�H�/�- �?�2�M�+�2�- �`�2�[�m�B�`�2 ���M �2�M�2�`�;�v �Q�7 �8�y �F�C �K�Q�H� 1 �7�Q�` �� �+�Q�K�T�H�2�t �r�B�i�? �H�B�;���M�/�#�- �r�?�B�H�2

�B�i �r�Q�m�H�/ �`�2�H�2���b�2 �8�9 �F�C �K�Q�H� 1 �7�Q�` �� �+�Q�K�T�H�2�t �r�B�i�? �H�B�;���M�/���X �A�7 �K�Q�H�v�#�/�2�M�m�K �+�Q�K�T�H�2�t�2�b

�r�B�i�? �� �+���H�B�t�(�e�)�i�`�2�M �H�B�;���M�/ �r�Q�m�H�/ �m�M�/�2�`�;�Q ���M ���/�/�B�i�B�Q�M���2�H�B�K�B�M���i�B�Q�M �T�`�Q�+�2�b�b �� �r�?�B�+�? �B�b

�m�M�H�B�F�2�H�v ���b �/�B�b�+�m�b�b�2�/ ���#�Q�p�2 �� �L�>3 �r�Q�m�H�/ �`�2���/�B�H�v �/�B�b�b�Q�+�B���i�2 �7�`�Q�K �i�?�2 �?�2�t���@�+�Q�Q�`�/�B�M���i�2

�+�Q�K�T�H�2�t�R�3���X

�*�Q�M�b�B�/�2�`�B�M�; �i�?�2 ���/�/�B�i�B�Q�M�@�2�H�B�K�B�M���i�B�Q�M �K�2�+�?���M�B�b�K �7�m�`�i�?�2�`�- �r�2 �}�M�/ �i�?���i �L�>3 ���M�/ �L2
�+�Q�m�H�/ �b�r�B�i�+�? �T�H���+�2�b �B�M �i�?�2 �?�2�t���@�+�Q�Q�`�/�B�M���i�2 �+�Q�K�T�H�2�t�2�b �U�b�2�2 �6�B�;�m�`�2�9�X�N�V�X �� �b�r�B�i�+�?�B�M�; �Q�7 �L2

���M�/ �L�>3 �B�M�R�3�+�i�Q �v�B�2�H�/�R�N�+�`�2�[�m�B�`�2�b �N�R �F�C �K�Q�H� 1 ���M�/ �B�b �2�t�Q�i�?�2�`�K�B�+ �U� 36�F�C �K�Q�H� 1�V �Q�p�2�`�@

���H�H�X �l�T�Q�M �Q�t�B�/���i�B�Q�M�- �i�?�2 �#���`�`�B�2�` �7�Q�` �� �b�r�B�i�+�?�B�M�; �Q�7 �L�>3 ���M�/ �L2 �/�2�+�`�2���b�2�b �i�Q �9�y �F�C �K�Q�H� 1

���M�/ �i�?�2 �T�`�Q�+�2�b�b �#�2�+�Q�K�2�b �2�b�b�2�M�i�B���H�H�v �i�?�2�`�K�Q�M�2�m�i�`���H �U�d �F�C �K�Q�H� 1�V�X �h�?�2�b�2 �`�2���+�i�B�Q�M�b ���`�2

�#�2�b�i �/�2�b�+�`�B�#�2�/ ���b �"���B�H���` �i�r�B�b�i�b�X�k�y�N�h�?�2 �#���`�`�B�2�`�b �+���M �#�2 �i���F�2�M ���b �� �H�Q�r�2�` �#�Q�m�M�/�b �i�Q �i�?�2

�#���`�`�B�2�`�b �2�M�+�Q�m�M�i�2�`�2�/ �7�Q�` �i�?�2 �+�Q�`�`�2�b�T�Q�M�/�B�M�; �`�2���+�i�B�Q�M�b �Q�7 �+�Q�K�T�H�2�t�2�b �r�B�i�? �H�B�;���M�/�b�� �Q��̀#

�#�2�+���m�b�2 �i�?�2�v ���`�2 �K�Q�`�2 �b�i�2�`�B�+���H�H�v �+�`�Q�r�/�2�/ �i�?���M �i�?�2 �+�Q�K�T�H�2�t�2�b �r�B�i�? �K�2�i�?�v�H �b�m�#�b�i�B�i�m�2�M�i�b�X

�q�2 �r�2�`�2 �M�Q�i ���#�H�2 �i�Q �H�Q�+���i�2 �� �b�i���#�H�2 �+�Q�K�T�H�2�t �Q�7 �i�?�2 �i�v�T�2�k�j�+���b �L�>3 �/�B�b�b�Q�+�B���i�2�b �`�2���/�B�H�v

�7�`�Q�K �i�?�2 �K�Q�H�v�#�/�2�M�m�K �+�Q�K�T�H�2�t �m�T�Q�M �b�i�`�m�+�i�m�`�2 �Q�T�i�B�K�B�x���i�B�Q�M�X �h�?�B�b �B�H�H�m�b�i�`���i�2�b �i�?���i �i�?�2

�B�M�p�2�b�i�B�;���i�B�Q�M �Q�7 �K�Q�H�v�#�/�2�M�m�K �+�Q�K�T�H�2�t�2�b �r�B�i�? �K�2�i�?�v�H���i�2�/ ���K�B�/�2 �M�B�i�`�Q�;�2�M ���i�Q�K�b �+���M�M�Q�i

�b�m�#�b�i�B�i�m�i�2 �i�?�2 �B�M�p�2�b�i�B�;���i�B�Q�M �Q�7 �i�?�2 �7�m�H�H �+�Q�K�T�H�2�t�2�b�X �q�?�2�M �i�?�2 �L�>3 ���M�/ �L2 �T�Q�b�B�i�B�Q�M�b �B�M

�R�3�����`�2 �2�t�+�?���M�;�2�/�- �i�?�2 �7�Q�`�K�2�/ �T�`�Q�/�m�+�i�R�N���B�b �#�v �j�N �F�C �K�Q�H� 1 �H�2�b�b �b�i���#�H�2 �i�?���M�R�3���X
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�*�?���T�i�2� �̀9 �*�?�2�H���i�2 �H�B�;���M�/ �b�i���#�B�H�B�x���i�B�Q�M �B�M �u���M�/�m�H�Q�p���a�+�?�`�Q�+�F�@�i�v�T�2 �+�Q�K�T�H�2�t�2�b

�6�B�;�m�`�2�9�X�N�, �*���H�+�m�H���i�2�/ �S�"�1�y�f�f�S�"�1 �`�2���+�i�B�Q�M �2�M�2�`�;�B�2�b �7�Q�` ���M �B�M�i�2�`�+�?���M�;�2 �Q�7 �i�?�2 �L�>3 ���M�/ �L2
�T�Q�b�B�i�B�Q�M�b �B�M�R�3�+���M�/�k�y�+�X �h�?�B�b �}�;�m�`�2 �B�b �`�2�T�`�B�M�i�2�/ �r�B�i�? �T�2�`�K�B�b�b�B�Q�M �7�`�Q�K �_�2�7�X�R�N�d�X �*�Q�T�v�`�B�;�?�i
�k�y�R�d ���K�2�`�B�+���M �*�?�2�K�B�+���H �a�Q�+�B�2�i�v�X

�"�v�- �+�Q�M�i�`���b�i�-�R�N�#�B�b �#�v �R�R �F�C �K�Q�H� 1 �K�Q�`�2 �b�i���#�H�2 �i�?���M�R�3�#�X �� �/�B�b�b�Q�+�B���i�B�Q�M �Q�7 �L�>3

�7�`�Q�K�R�N���B�b �2�t�Q�i�?�2�`�K�B�+ �#�v �N�j �F�C �K�Q�H� 1�- �r�?�2�`�2���b �B�i �B�b �2�M�/�Q�i�?�2�`�K�B�+ �#�v �e�y �F�C �K�Q�H� 1 �7�Q�`

�R�N�#�X �h�?�2 �/�B�b�b�Q�+�B���i�B�Q�M �Q�7 �L�>3 �B�b �2�t�Q�i�?�2�`�K�B�+ �7�Q�` ���H�H �?�2�t���@�+�Q�Q�`�/�B�M���i�2 �+�Q�K�T�H�2�t�2�b �U�k�y���-

�R�3���- �k�R���- �R�N���- �k�j���V �#�m�i�k�k�� �r�?�2�`�2 ���M �2�M�2�`�;�v �Q�7 �R�d �F�C �K�Q�H� 1 �r�Q�m�H�/ �#�2 �`�2�[�m�B�`�2�/ �7�Q�`
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�`�2�T�Q�`�i�2�/�d�y �i�?���i �i�?�2 �w�S�1 �+�Q�`�`�2�+�i�B�Q�M �7�Q�` �`�2���+�i�B�Q�M �N �/�2�i�2�`�K�B�M�2�/ �r�B�i�? �/�B�z�2�`�2�M�i �/�2�M�b�B�i�v

�7�m�M�+�i�B�Q�M���H�b �b�+���i�i�2�`�b �#�v �Q�M�H�v �R�X�8 �F�C �K�Q�H� 1�X �h�?�2�`�2�7�Q�`�2�- �r�2 �/�2�+�B�/�2�/ �i�Q �b�m�#�i�`���+�i �7�`�Q�K �i�?�2

�2�t�T�2�`�B�K�2�M�i���H �/���i�� �i�?�2 �w�S�1 �/�B�z�2�`�2�M�+�2 �+���H�+�m�H���i�2�/ �r�B�i�? �"�S�3�e�f�/�2�7�k�@�Z�w�o�S�S �7�`�Q�K �_�2�7�X�d�y

�U�b�2�2 �h���#�H�2 �e �B�M �i�?�2 �a�m�T�T�Q�`�i�B�M�; �A�M�7�Q�`�K���i�B�Q�M �Q�7 �i�?���i �`�2�7�2�`�2�M�+�2�V�X �"�2�b�B�/�2�b �i�?�2 ���T�T�`�Q�t�B�K���i�B�Q�M

�B�M�i�`�Q�/�m�+�2�/ �#�v �i�?�2 �2�H�2�+�i�`�Q�M�B�+ �b�i�`�m�+�i�m�`�2 �K�2�i�?�Q�/ �B�i�b�2�H�7 ���M�/ �i�?�2 �?���`�K�Q�M�B�+ �w�S�1 �+�Q�M�i�`�B�#�m�i�B�Q�M�-

���M �B�K�T�Q�`�i���M�i ���T�T�`�Q�t�B�K���i�B�Q�M �B�b �B�M�i�`�Q�/�m�+�2�/ �#�v �`�2�H�v�B�M�; �Q�M �� �b�T�2�+�B�}�+ �K�Q�H�2�+�m�H���` �b�i�`�m�+�i�m�`�2�X

�1���+�? �+�Q�K�T�Q�m�M�/ �U�`�2���+�i���M�i�b ���M�/ �7�`���;�K�2�M�i�b�V �B�b �Q�M�H�v �`�2�T�`�2�b�2�M�i�2�/ �#�v �Q�M�2 �+�Q�M�7�Q�`�K�2�`�X �h�?�B�b

���T�T�`�Q�t�B�K���i�B�Q�M �B�b �D�m�b�i�B�}�2�/ �B�7 �i�?�2 �/�B�b�b�Q�+�B���i�B�Q�M �2�M�2�`�;�v �B�b �+�Q�M�b�B�/�2�`�2�/ ���i �x�2�`�Q �E�2�H�p�B�M�- ���b �B�b

�i�?�2 �+���b�2 �?�2�`�2�- ���M�/ �2���+�? �b�i�`�m�+�i�m�`�2 ���+�i�m���H�H�v �+�Q�`�`�2�b�T�Q�M�/�b �i�Q �i�?�2 �H�Q�r�2�b�i�@�2�M�2�`�;�v �+�Q�M�7�Q�`�K�2�`�X

�6�Q�` �b�2�p�2�`���H �Q�7 �i�?�2 �H���`�;�2 �b�i�`�m�+�i�m�`�2�b �U�B�M �T���`�i�B�+�m�H���`�- �7�Q�` �`�2���+�i�B�Q�M�b �k ���M�/ �j�V�- �+�Q�M�7�Q�`�K���i�B�Q�M���H

�b�2���`�+�?�2�b �r�2�`�2 �+���`�`�B�2�/ �Q�m�i �B�M �_�2�7�X�d�y�i�Q �B�/�2�M�i�B�7�v �i�?�2 �H�Q�r�2�b�i�@�2�M�2�`�;�v �+�Q�M�7�Q�`�K�2�`�b�X

�8�X�k���b�b�2�b�b�K�2�M�i �Q�7 �J�m�H�i�B�@�*�Q�M�7�B�;�m�`���i�B�Q�M���H �*�?���`���+�i�2�`

�.�B�z�2�`�2�M�i �T�`�Q�T�Q�b���H�b �2�t�B�b�i �i�Q �/�2�}�M�2 �� �/�B���;�M�Q�b�i�B�+ �Q�7 �i�?�2 �K�m�H�i�B�@�+�Q�M�}�;�m�`���i�B�Q�M���H �+�?���`���+�i�2�` �Q�7

�� �K�Q�H�2�+�m�H�2�X �_�2�+�2�M�i�H�v�- �r�2 �T�`�2�b�2�M�i�2�/ �i�?�2Zs(1) �/�B���;�M�Q�b�i�B�+�k�k�8���b �� �K�2���b�m�`�2 �i�?���i �B�b �Q�#�i���B�M�2�/

�7�`�Q�K �� �K�m�H�i�B�@�+�Q�M�}�;�m�`���i�B�Q�M���H �r���p�2 �7�m�M�+�i�B�Q�M�X �A�i �B�b �+���H�+�m�H���i�2�/ �7�`�Q�K �i�?�2 �b�B�M�;�H�2�@�Q�`�#�B�i���H �2�M�@

�i�`�Q�T�B�2�b �B�M �� �T���`�i�B���H�H�v �+�Q�M�p�2�`�;�2�/�- �#�m�i �[�m���H�B�i���i�B�p�2�H�v �+�Q�`�`�2�+�i�- ���M�/ �i�?�2�`�2�7�Q�`�2 �B�M�2�t�T�2�M�b�B�p�2

�.�J�_�: �r���p�2 �7�m�M�+�i�B�Q�M�X �A�M �_�2�7�X�k�k�8�- �r�2 �2�b�i���#�H�B�b�?�2�/ �;�m�B�/�2�H�B�M�2�b �`�2�;���`�/�B�M�; �i�?�2 ���T�T�H�B�+���#�B�H�@

�B�i�v �Q�7 �b�B�M�;�H�2�@�`�2�7�2�`�2�M�+�2 �K�2�i�?�Q�/�b �#���b�2�/ �Q�M �i�?�2Zs(1) �p���H�m�2�X �A�M �;�2�M�2�`���H�- �b�B�M�;�H�2�@�`�2�7�2�`�2�M�+�2

�K�2�i�?�Q�/�b �r�B�H�H �#�2 ���T�T�`�Q�T�`�B���i�2 �r�?�2�MZs(1) < 0.10 ���M�/ �K�m�H�i�B�@�`�2�7�2�`�2�M�+�2 �K�2�i�?�Q�/�b �r�B�H�H �#�2

�`�2�[�m�B�`�2�/ �r�?�2�MZs(1) > 0.20�X �a�B�M�;�H�2�@�`�2�7�2�`�2�M�+�2 �K�2�i�?�Q�/�b �b�m�+�? ���b �*�* �r�B�i�? �b�m�{�+�B�2�M�i�H�v �?�B�;�?

�2�t�+�B�i���i�B�Q�M �/�2�;�`�2�2 �K���v ���+�+�m�`���i�2�H�v �/�2�b�+�`�B�#�2 �+���b�2�b �r�?�B�+�? �7���H�H �B�M �i�?�2 �B�M�i�2�`�K�2�/�B���i�2 �`�2�;�B�K�2�-

0.10< Z s(1) < 0.20�X
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�7�m�M�+�i�B�Q�M �r�B�i�? �b�B�M�;�H�2 ���M�/ �/�Q�m�#�H�2 �2�t�+�B�i���i�B�Q�M�b�X �C���M�b�b�2�M�2�i ���H�X�b�m�;�;�2�b�i�2�/ �i�?���iD1 < 0.02

�B�M�/�B�+���i�2�b �b�B�M�;�H�2�@�+�Q�M�}�;�m�`���i�B�Q�M���H �+�?���`���+�i�2�` ���M�/D1 > 0.05 �B�M�/�B�+���i�2�b �K�m�H�i�B�@�+�Q�M�}�;�m�`���i�B�Q�M���H

�+�?���`���+�i�2�`�X�k�k�e�A�M �i�?�2 �B�M�i�2�`�K�2�/�B���i�2 �`�2�;�B�K�2�-0.02< D 1 < 0.05�- �+���m�i�B�Q�M �B�b ���/�p�B�b�2�/�X�k�k�e

�q�2 �T�`�2�b�2�M�i �`�2�b�m�H�i�b �7�Q�` �i�?�2Zs(1) �/�B���;�M�Q�b�i�B�+ ���M�/ �7�Q�` �i�?�2D1 �/�B���;�M�Q�b�i�B�+ �U�Q�#�i���B�M�2�/ �7�`�Q�K
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�`�2�b�m�H�i�b �U0.022 < D 1 < 0.044�- �b�2�2 �h���#�H�2�8�X�R�V�X �h�?�2Zs(1) �/�B���;�M�Q�b�i�B�+ ���H�b�Q �B�M�/�B�+���i�2�b �i�?���i
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�i�Q �i�?�2Zs(1) �/�B���;�M�Q�b�i�B�+ �U0.22< Z s(1) < 0.37�V�X �>�2�M�+�2�- �`�2���+�i�B�Q�M�b �9 ���M�/ �N �r�B�H�H �#�2 �B�M�i�2�`�2�b�i�@
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�h���#�H�2�8�X�R�, �J�m�H�i�B�@�+�Q�M�}�;�m�`���i�B�Q�M���HZs(1) �/�B���;�M�Q�b�i�B�+ ���M�/ �b�B�M�;�H�2�@�+�Q�M�}�;�m�`���i�B�Q�M���HD1 �/�B���;�M�Q�b�i�B�+
�7�`�Q�K �_�2�7�X�9�d�7�Q�` ���H�H �K�Q�H�2�+�m�H�2�b �B�M�p�Q�H�p�2�/ �B�M �`�2���+�i�B�Q�M�b �B�M �i�?�2 �q�*�*�_�R�y �b�2�i�X �h�?�2 �`�2���+�i���M�i�b ���M�/
�T�`�Q�/�m�+�i�b �U�+�?���`�;�2�/ ���M�/ �M�2�m�i�`���H �7�`���;�K�2�M�i�b�- �`�2�b�T�2�+�i�B�p�2�H�v�V ���`�2 �/�B�b�T�H���v�2�/ �B�M �6�B�;�m�`�2�8�X�R�X �h�?�2 �+�2�H�H�b
���`�2 �+�Q�H�Q�`�2�/ �;�`�2�2�M �r�?�2�M �i�?�2 �/�B���;�M�Q�b�i�B�+ �B�M�/�B�+���i�2�b �� �+�H�2���` �b�B�M�;�H�2�@�+�Q�M�}�;�m�`���i�B�Q�M���H �+���b�2 �UZs(1) <
0.10 �Q�D̀1 < 0.02�V�- �v�2�H�H�Q�r �r�?�2�M �B�i �B�M�/�B�+���i�2�b ���M �B�M�i�2�`�K�2�/�B���i�2 �+���b�2 �U0.10 < Z s(1) < 0.20 �Q�`
0.02 < D 1 < 0.05�V�- ���M�/ �`�2�/ �r�?�2�M �B�i �B�M�/�B�+���i�2�b �� �K�m�H�i�B�@�+�Q�M�}�;�m�`���i�B�Q�M���H �+���b�2 �UZs(1) > 0.20 �Q�`
D1 > 0.05�V�X

�_�+�i�X Zs(1) D1
�9�d

�_�2���+�i���M�i �S�`�Q�/�m�+�i�b �_�2���+�i���M�i �*�?���`�;�2�/ �6�`���;�K�2�M�i �L�2�m�i�`���H �6�`���;�K�2�M�i

�R �y�X�R�8 �y�X�R�8 �y�X�y�k�3 �y�X�y�k�3 �y�X�y�R�d

�k �y�X�y�N �y�X�y�d �y�X�y�k�3 �y�X�y�k�N �y�X�y�k�3

�j �y�X�y�N �y�X�R�y �y�X�y�k�3 �y�X�y�k�N �y�X�y�k�3

�9 �y�X�k�k �y�X�j�d �y�X�y�9�9 �y�X�y�j�k �y�X�y�k�R

�8 �y�X�R�k �y�X�y�9 �y�X�y�k�j �y�X�y�k�k �y�X�y�k�d

�e �y�X�R�d �y�X�R�k �y�X�y�j�y �y�X�y�j�y �y�X�y�9�R

�d �y�X�R�k �y�X�R�8 �y�X�y�j�R �y�X�y�j�d �y�X�y�9�R

�3 �y�X�R�9 �y�X�R�9 �y�X�y�j�R �y�X�y�j�d �y�X�y�9�R

�N �y�X�k�j �y�X�R�k�Þ �y�X�y�j�9 �y�X�y�k�d �y�X�y�j�8

�R�y �y�X�R�9 �y�X�R�8 �y�X�y�k�3 �y�X�y�k�N �y�X�y�j�y

�Þ�h�?�B�b �/�B���;�M�Q�b�i�B�+ �r���b �2�p���H�m���i�2�/ �r�B�i�? �i�?�2 �}�M���H ���+�i�B�p�2 �b�T���+�2 �2�K�T�H�Q�v�2�/ �B�M �i�?�2 �K�m�H�i�B�@

�+�Q�M�}�;�m�`���i�B�Q�M���H �+���H�+�m�H���i�B�Q�M�X

�8�X�j ���# �A�M�B�i�B�Q �G�B�;���M�/ �.�B�b�b�Q�+�B���i�B�Q�M �1�M�2�`�;�B�2�b

�q�2 �T�`�2�b�2�M�i �.�G�S�L�P�@�*�*�a�. ���M�/ �.�G�S�L�P�@�*�*�a�.�U�h�V �2�H�2�+�i�`�Q�M�B�+ �2�M�2�`�;�B�2�b �7�Q�` �"�S�3�e�f�/�2�7�k�@

�Z�w�o�S�S �Q�T�i�B�K�B�x�2�/ �b�i�`�m�+�i�m�`�2�b �i���F�2�M �7�`�Q�K �_�2�7�X�d�y�B�M �h���#�H�2�8�X�k�X �q�2 �2�t�i�`���T�Q�H���i�2�/ �i�?�2 �*�*

�b�B�M�;�H�2�@�T�Q�B�M�i �2�M�2�`�;�B�2�b �Q�#�i���B�M�2�/ �r�B�i�? �+�+�@�T�o�h�w�U�@�S�S�V ���M�/ �+�+�@�T�o�Z�w�U�@�S�S�V �#���b�B�b �b�2�i�b�k�k�d���k�j�y
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���# �A�M�B�i�B�Q �G�B�;���M�/ �.�B�b�b�Q�+�B���i�B�Q�M �1�M�2�`�;�B�2�b�8�X�j

�i�Q �i�?�2 �+�Q�K�T�H�2�i�2 �#���b�B�b �b�2�i �U�*�"�a�V �H�B�K�B�i �7�Q�H�H�Q�r�B�M�; �_�2�7�X�k�j�R�U�7�Q�` �K�Q�`�2 �B�M�7�Q�`�K���i�B�Q�M �Q�M

�i�?�2 �+�Q�K�T�m�i���i�B�Q�M���H �K�2�i�?�Q�/�Q�H�Q�;�v�- �b�2�2 ���T�T�2�M�/�B�t�� �V�X �q�2 �Q�M�H�v �/�B�b�+�m�b�b �i�?�2 �*�"�a �2�M�2�`�;�B�2�b

�B�M �i�?�B�b �a�2�+�i�B�Q�M�X �q�2 �+�Q�K�T���`�2 �i�?�2 �.�G�S�L�P�@�*�*�a�. ���M�/ �.�G�S�L�P�@�*�*�a�.�U�h�V �2�M�2�`�;�B�2�b �i�Q

�S�L�P�@�G�*�*�a�. ���M�/ �S�L�P�@�G�*�*�a�.�U�h�y�V�@�6�R�k�# �`�2�b�m�H�i�b �i�?���i �r�2�`�2 �Q�#�i���B�M�2�/ �r�B�i�? �� �o�h�w�@�6�R�k

�#���b�B�b �b�2�i �#�v �q�2�`�M�2�` ���M�/ �+�Q�@�r�Q�`�F�2�`�b�X�9�d�-�k�j�k �h�?�2 �+�Q�`�`�2�H���i�B�Q�M �2�M�2�`�;�v �B�M �*�* �+���H�+�m�H���i�B�Q�M�b �B�b

�F�M�Q�r�M �i�Q �+�Q�M�p�2�`�;�2 �Q�M�H�v �b�H�Q�r�H�v �r�B�i�? �i�?�2 �#���b�B�b�@�b�2�i �b�B�x�2 �r�?�B�+�? �+���M �B�M�i�`�Q�/�m�+�2 �b�B�x���#�H�2 �2�`�`�Q�`�b�X

�J�� �2�i ���H�X�9�d�Q�#�i���B�M�2�/ �S�L�P�@�G�*�*�a�.�@�6�R�k�#�f�o�h�w�@�6�R�k �H�B�;���M�/ �/�B�b�b�Q�+�B���i�B�Q�M �2�M�2�`�;�B�2�b �7�Q�` �i�?�2

�q�*�*�_�R�y �b�2�i �r�?�B�+�? ���`�2 �r�2�H�H �+�Q�M�p�2�`�;�2�/ �r�B�i�? �`�2�b�T�2�+�i �i�Q �i�?�2 �#���b�B�b�@�b�2�i �b�B�x�2�c �i�?�2 �/�2�p�B���i�B�Q�M

�Q�7 �S�L�P�@�G�*�*�a�.�@�6�R�k�#�f�o�h�w�@�6�R�k �7�`�Q�K �S�L�P�@�G�*�*�a�.�@�6�R�k�#�f�o�.�w�@�6�R�k �`�2�b�m�H�i�b �/�Q�2�b �M�Q�i

�2�t�+�2�2�/ �k�X�N �F�C �K�Q�H� 1�X�9�d�P�m�` �.�G�S�L�P�@�*�*�a�. �`�2�b�m�H�i�b �/�2�p�B���i�2 �Q�M ���p�2�`���;�2 �#�v �9�X�3 �F�C �K�Q�H� 1

�U���i �K�Q�b�i �#�v �3�X�k �F�C �K�Q�H� 1 �7�Q�` �`�2���+�i�B�Q�M �k�V �7�`�Q�K �S�L�P�@�G�*�*�a�.�@�6�R�k�#�f�o�h�w�@�6�R�k �`�2�b�m�H�i�b

�r�?�B�+�? �B�M�/�B�+���i�2�b �i�?���i �i�?�2 �7�Q�`�K�2�` ���`�2 �+�Q�M�p�2�`�;�2�/ �`�2���b�Q�M���#�H�v �r�2�H�H �r�B�i�? �`�2�b�T�2�+�i �i�Q �i�?�2 �#���b�B�b�@

�b�2�i �b�B�x�2�X �� �H���`�;�2�` �#���b�B�b �b�2�i �r�Q�m�H�/�- �?�Q�r�2�p�2�`�- �#�2 �/�2�b�B�`���#�H�2 �2�b�T�2�+�B���H�H�v �7�Q�` �`�2���+�i�B�Q�M�b �k�- �j�-

���M�/ �9�X

�h�?�2 �+�Q�K�T���`�B�b�Q�M �Q�7 �.�G�S�L�P�@�*�*�a�.�U�h�V�f�*�"�a �2�M�2�`�;�B�2�b �r�B�i�? �S�L�P�@�G�*�*�a�.�U�h�V�@

�6�R�k�#�f�o�h�w�@�6�R�k �/���i���k�j�k �?�B�;�?�H�B�;�?�i�b ���M �B�b�b�m�2 ���b�b�Q�+�B���i�2�/ �r�B�i�? �.�G�S�L�P�@�*�*�a�.�U�h�V

�+���H�+�m�H���i�B�Q�M�b�X �q�?�B�H�2 �Q�m�` �.�G�S�L�P�@�*�*�a�.�U�h�V �/���i�� �/�2�p�B���i�2 �#�v �H�2�b�b �i�?���M �R�X�e �F�C �K�Q�H� 1

�7�`�Q�K �S�L�P�@�G�*�*�a�.�U�h�V�@�6�R�k�# �2�M�2�`�;�B�2�b �7�Q�` �b�B�t �Q�m�i �Q�7 �i�?�2 �i�2�M �`�2���+�i�B�Q�M�b�- �H���`�;�2�` �/�2�p�B���i�B�Q�M�b

�Q�7 �m�T �i�Q �R�3�X�y �F�C �K�Q�H� 1 �r�2�`�2 �7�Q�m�M�/ �7�Q�` �`�2���+�i�B�Q�M �d�X �q�2 �+���M ���i�i�`�B�#�m�i�2 �i�?�2�b�2 �/�B�z�2�`�2�M�+�2�b �i�Q

�i�?�2 �7���+�i �i�?���i �r�2 ���T�T�H�B�2�/�L�Q�`�K���H�S�L�P�i�?�`�2�b�?�Q�H�/�b �7�Q�` �i�?�2 �.�G�S�L�P�@�*�*�a�.�U�h�V �+���H�+�m�H���i�B�Q�M�b�c

�i�?�2 �/�2�p�B���i�B�Q�M�b �7�Q�` �`�2���+�i�B�Q�M�b �R�- �d�- ���M�/ �N �/�2�+�`�2���b�2 �7�`�Q�K �8�X�N�- �R�3�X�y�- ���M�/ �8�X�y �F�C �K�Q�H� 1

�i�Q �R�X�3�- �R�y�X�N�- ���M�/ �y�X�R �F�C �K�Q�H� 1�- �`�2�b�T�2�+�i�B�p�2�H�v�- �r�?�2�M�h�B�;�?�i�S�L�P�b�2�i�i�B�M�;�b ���`�2 ���T�T�H�B�2�/ �B�M

�i�?�2 �.�G�S�L�P�@�*�*�a�.�U�h�V �+���H�+�m�H���i�B�Q�M�b�X �1�p�B�/�2�M�i�H�v�- �2�p�2�M �i�B�;�?�i�2�` �S�L�P �i�?�`�2�b�?�Q�H�/�b �r�Q�m�H�/

�#�2 �/�2�b�B�`���#�H�2 �7�Q�` �`�2���+�i�B�Q�M �d�X �h�?�2 �[�m���/�`�m�T�H�2�@�x�2�i�� �#���b�B�b �b�2�i ���M�/�h�B�;�?�i�S�L�P�b�2�i�i�B�M�;�b ���`�2�-

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

�Q�7 �2�t�T�H�B�+�B�i�H�v �+�Q�`�`�2�H���i�2�/ �K�2�i�?�Q�/�b �r�?�B�+�? �+�Q�M�p�2�`�;�2 �7���b�i�2�` �r�B�i�? �`�2�b�T�2�+�i �i�Q �i�?�2 �#���b�B�b�@�b�2�i �b�B�x�2�X

�P�M ���p�2�`���;�2�- �i�?�2 �.�G�S�L�P�@�*�*�a�.�U�h�V�f�f�"�S�3�e �`�2�b�m�H�i�b �/�B�z�2�` �#�v �j�y�X�j �F�C �K�Q�H� 1 �7�`�Q�K �i�?�2

�2�t�T�2�`�B�K�2�M�i���H �/���i�� ���M�/ �B�M�/�B�p�B�/�m���H �/�2�p�B���i�B�Q�M�b �K���v �#�2 ���b �H���`�;�2 ���b �d�d�X�e �F�C �K�Q�H� 1 �U�`�2���+�@

�i�B�Q�M �9�V�X �q�2 �2�K�T�?���b�B�x�2 �i�?���i �i�?�2 �/�2�p�B���i�B�Q�M�b �i�Q �i�?�2 �2�t�T�2�`�B�K�2�M�i���H �/���i�� ���H�b�Q �T�2�`�b�B�b�i �r�?�2�M

�+�Q�K�T���`�B�M�; ���;���B�M�b�i �S�L�P�@�G�*�*�a�.�U�h�V�@�6�R�k�# �`�2�b�m�H�i�b�k�j�k ���M�/ �i�?���i �#�Q�i�? �K�2�i�?�Q�/�b�- �.�G�S�L�P�@

�*�*�a�.�U�h�V ���M�/ �S�L�P�@�G�*�*�a�.�U�h�V�@�6�R�k�- �r�2�`�2 �7�Q�m�M�/ �i�Q �;�2�M�2�`���i�2 �K�m�+�? �b�K���H�H�2�` �/�2�p�B���i�B�Q�M�b

�B�M �Q�i�?�2�` �`�2�7�2�`�2�M�+�2 �/���i�� �b�2�i�b�X�9�R�-�9�k�-�9�9���9�d�-�k�j�j

�h�?�2 �Q�T�i�B�K�B�x���i�B�Q�M �Q�7 �i�?�2 �q�*�*�_�R�y �b�i�`�m�+�i�m�`�2�b �r�B�i�? �b�2�p�2�`���H �/�2�M�b�B�i�v �7�m�M�+�i�B�Q�M���H�b �r�B�i�?�Q�m�i

���M�v �/�B�b�T�2�`�b�B�Q�M �+�Q�`�`�2�+�i�B�Q�M �`�2�b�m�H�i�2�/ �B�M �M�2���`�H�v �B�/�2�M�i�B�+���H �b�i�`�m�+�i�m�`�2�b�X�d�y�h�?�2�`�2�7�Q�`�2�- �r�2 �/�Q �M�Q�i

�2�t�T�2�+�i �H���`�;�2 �2�z�2�+�i�b �Q�M �*�* �2�M�2�`�;�B�2�b �7�Q�` �i�?�Q�b�2 �b�i�`�m�+�i�m�`�2�b�X �q�2�- �?�Q�r�2�p�2�`�- �7�Q�m�M�/ �b�B�x���#�H�2 �/�B�7�@

�7�2�`�2�M�+�2�b �#�2�i�r�2�2�M �b�i�`�m�+�i�m�`�2�b �Q�T�i�B�K�B�x�2�/ �r�B�i�? �Q�`�/�B�M���`�v �/�2�M�b�B�i�v �7�m�M�+�i�B�Q�M���H�b ���M�/ �b�i�`�m�+�i�m�`�2�b

�Q�T�i�B�K�B�x�2�/ �r�B�i�? �/�B�b�T�2�`�b�B�Q�M�@�+�Q�`�`�2�+�i�2�/ �/�2�M�b�B�i�v �7�m�M�+�i�B�Q�M���H�b�X�d�y�>�2�M�+�2�- �r�2 ���/�/�B�i�B�Q�M���H�H�v �2�p���H�@

�m���i�2�/ �.�G�S�L�P�@�*�*�a�.�U�h�V �H�B�;���M�/ �/�B�b�b�Q�+�B���i�B�Q�M �2�M�2�`�;�B�2�b �7�Q�` �"�S�3�e�@�.�j�U�y�V �Q�T�i�B�K�B�x�2�/ �b�i�`�m�+�@
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�Q�7 �7�m�`�i�?�2�` �B�K�T�`�Q�p�2�K�2�M�i�b �i�Q �L�.�.�P�@�a�1�J�P �K�Q�/�2�H�b�- ���M �B�M�@�/�2�T�i�? ���M���H�v�b�B�b �Q�7 �i�?�2 �L�.�.�P

���T�T�`�Q�t�B�K���i�B�Q�M �B�b �K���M�/���i�Q�`�v�X

�e�X�R�a�2�i�i�B�M�; �i�?�2 �a�i���;�2
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�i�Q �/�B�b�+�m�b�b �i�?�2 �L�.�.�P ���T�T�`�Q�t�B�K���i�B�Q�M�X �1�H�2�+�i�`�Q�M�B�+ �b�i�`�m�+�i�m�`�2 �K�2�i�?�Q�/�b ���B�K ���i �i�?�2 �b�Q�H�m�i�B�Q�M

�Q�7 �i�?�2 �2�H�2�+�i�`�Q�M�B�+ �a�+�?�`�º�/�B�M�;�2�` �2�[�m���i�B�Q�M�-

H �2�H	
f ~R I g
�2�H (f r i g) = E f ~R I g

�2�H 	 f ~R I g
�2�H (f r i g), �U�e�X�R�V

�r�?�B�+�? ���b�b�2�`�i�b �i�?���i �r�2 �+���M �+���H�+�m�H���i�2 �i�?�2 �2�H�2�+�i�`�Q�M�B�+ �2�M�2�`�;�vE f ~R I g
�2�H �7�`�Q�K �i�?�2 �2�H�2�+�i�`�Q�M�B�+

�r���p�2 �7�m�M�+�i�B�Q�M	 f ~R I g
�2�H (f r i g) �#�v ���T�T�H�v�B�M�; �i�?�2 �2�H�2�+�i�`�Q�M�B�+ �>���K�B�H�i�Q�M�B���M �Q�T�2�`���i�Q�`H �2�H�X �A�M

�i�?�2 �"�Q�`�M���P�T�T�2�M�?�2�B�K�2�` ���T�T�`�Q�t�B�K���i�B�Q�M�-E f ~R I g
�2�H ���M�/	 f ~R I g

�2�H (f r i g) �/�2�T�2�M�/ �T���`���K�2�i�`�B�+���H�H�v

�Q�M �i�?�2 �}�t�2�/ �U�B�M�/�B�+���i�2�/ �#�v �i�?�2 �i�B�H�/�2 ���M�/ �#�v �;�B�p�B�M�; �i�?�2�K ���b �b�m�T�2�`�b�+�`�B�T�i�b�V �+�Q�Q�`�/�B�M���i�2�b

�Q�7 �i�?�2N ���i�Q�K�B�+ �M�m�+�H�2�B �Uf ~R I g�V �Q�7 �� �b�v�b�i�2�K�X �h�?�2 �2�H�2�+�i�`�Q�M�B�+ �r���p�2 �7�m�M�+�i�B�Q�M	 f ~R I g
�2�H (f r i g)

�/�2�T�2�M�/�b �Q�M �i�?�2 �+�Q�Q�`�/�B�M���i�2�b �Q�7n �2�H�2�+�i�`�Q�M�b �Uf r i g�V�X �h�?�2 �>���K�B�H�i�Q�M�B���M �Q�T�2�`���i�Q�`H �2�H�+�Q�M�i���B�M�b

�Q�T�2�`���i�Q�`�b �7�Q�` �i�?�2n �F�B�M�2�i�B�+ �2�M�2�`�;�v �+�Q�M�i�`�B�#�m�i�B�Q�M�b �Q�7 �i�?�2 �2�H�2�+�i�`�Q�M�b ���M�/ �7�Q�` �i�?�2 �2�H�2�+�i�`�Q�b�i���i�B�+

�T���B�` �B�M�i�2�`���+�i�B�Q�M �2�M�2�`�;�B�2�b �Q�7 �2�H�2�+�i�`�Q�M�b ���M�/ �i�?�2N ���i�Q�K�B�+ �M�m�+�H�2�B �U�B�M �>���`�i�`�2�2 ���i�Q�K�B�+ �m�M�B�i�b

�U���X�m�X�V�V�-

H �2�H=
nX

i =1

 

�
1
2

r 2
i �

NX

I =1

Z I

jr i � ~R I j

!

+
nX

i =1

nX

j>i

1
jr i � r j j

+
NX

I =1

NX

J>I

Z I ZJ

j ~R I � ~R J j
. �U�e�X�k�V

�h�?�2 �;�`���/�B�2�M�i �/�2�}�M�2�/ �7�Q�` �i�?�2 �+�Q�Q�`�/�B�M���i�2�b �Q�7 �2�H�2�+�i�`�Q�Mi �B�b �/�2�M�Q�i�2�/ ���br i ���M�/Z I �/�2�M�Q�i�2�b �i�?�2

�M�m�+�H�2���` �+�?���`�;�2 �Q�7 �i�?�2I �@�i�? �M�m�+�H�2�m�b �U�M�Q�i�2 �i�?���i �+���T�B�i���H �H�2�i�i�2�`�b �/�2�M�Q�i�2 �[�m���M�i�B�i�B�2�b �/�2�}�M�2�/ �7�Q�`

���i�Q�K�B�+ �M�m�+�H�2�B�V�X �A�i �B�b �+�Q�M�p�2�M�B�2�M�i �i�Q �+�Q�H�H�2�+�i �i�?�2 �}�`�b�i �i�r�Q �i�2�`�K�b �B�M �� �Q�M�2�@�2�H�2�+�i�`�Q�M �Q�T�2�`���i�Q�`

hi �- �i�?�2 �i�?�B�`�/ �i�2�`�K �B�M �� �i�r�Q�@�2�H�2�+�i�`�Q�M �Q�T�2�`���i�Q�`g(i ,j ) �- ���M�/ �i�?�2 �M�m�+�H�2���` �B�M�i�2�`���+�i�B�Q�M �2�M�2�`�;�v

�B�MV �-

H �2�H=
nX

i =1

hi +
nX

i =1

nX

j>i

g(i ,j ) + V . �U�e�X�j�V

�a�B�M�+�2 �i�?�2 �2���`�H�v �/���v�b �Q�7 �[�m���M�i�m�K �K�2�+�?���M�B�+�b�- �p���`�B�Q�m�b ���T�T�`�Q�t�B�K���i�B�Q�M�b �r�2�`�2 �/�2�p�2�H�Q�T�2�/

�i�Q �b�Q�H�p�2 �1�[�X �U�e�X�R�V�X �A�M �i�?�2 �7�Q�H�H�Q�r�B�M�;�- �r�2 �7�Q�+�m�b �Q�M �>���`�i�`�2�2���6�Q�+�F �U�>�6�V �i�?�2�Q�`�v �i�Q �H���v

�i�?�2 �7�Q�m�M�/���i�B�Q�M �7�Q�` �i�?�2 �/�B�b�+�m�b�b�B�Q�M �Q�7 �L�.�.�P�@�a�1�J�P �K�Q�/�2�H�b �U�b�2�2�- �2�X�;�X�- �_�2�7�X�k�d�8�7�Q�` ��

�/�2�i���B�H�2�/ �T�`�2�b�2�M�i���i�B�Q�M �Q�7 �>�6 �i�?�2�Q�`�v �B�M �� �Q�M�2�@�2�H�2�+�i�`�Q�M �#���b�B�b �b�2�i�V�X �h�?�2 �2�t���+�i �r���p�2 �7�m�M�+�@

�i�B�Q�M	 f ~R I g
�2�H (f r i g) �B�b ���T�T�`�Q�t�B�K���i�2�/ �#�v �i�?�2 �>�6 �r���p�2 �7�m�M�+�i�B�Q�M� �>�6,f ~R I g

�2�H (f r i g)�- �r�?�B�+�? �B�b
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�+�Q�M�b�i�`�m�+�i�2�/ ���b �i�?�2 ���M�i�B�b�v�K�K�2�i�`�B�x�2�/ �T�`�Q�/�m�+�i �Q�7 �Q�M�2�@�T���`�i�B�+�H�2 �7�m�M�+�i�B�Q�M�b f ~R I g
i (r i ) �U�B�X�2�X�-

�K�Q�H�2�+�m�H���` �b�T�B�M �Q�`�#�B�i���H�b�V�-

	 f ~R I g
�2�H (f r i g) � � �>�6,f ~R I g

�2�H (f r i g) = A
nY

i =1

 f ~R I g
i (r ). �U�e�X�9�V
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�h�?�2 �2�H�2�+�i�`�Q�M�B�+ �>�6 �2�M�2�`�;�v �/�Q�2�b�- �#�v �/�2�}�M�B�i�B�Q�M�- �M�Q�i �+�Q�M�i���B�M �2�z�2�+�i�b �7�`�Q�K �2�H�2�+�i�`�Q�M �+�Q�`�`�2�@

�H���i�B�Q�M�X�k�d�e�o���`�B�Q�m�b �2�H�2�+�i�`�Q�M�B�+ �b�i�`�m�+�i�m�`�2 �K�2�i�?�Q�/�b ���`�2 ���p���B�H���#�H�2 �7�Q�` �+���H�+�m�H���i�B�M�; �+�Q�`�`�2�H���i�B�Q�M
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�q�2 �/�2�K�Q�M�b�i�`���i�2 �?�Q�rE
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ijkl ���M�/G

 �1�_�A
ijkl ���z�2�+�i �i�?�2 �J�S�k �+�Q�`�`�2�H���i�B�Q�M �2�M�2�`�;�B�2�b�X �q�2 �/�2�M�Q�i�2

�i�?�2 �i�Q�i���H �J�S�k �2�M�2�`�;�B�2�b ���bE �J�S�k
�2�H �r�?�B�+�? �B�b �i�?�2�M �;�B�p�2�M ���b

E �J�S�k
�2�H = E �U�y�V

�2�H+ E �U�R�V
�2�H+ E �U�k�V

�2�H= E �>�6
�2�H+ E �U�k�V

�2�H, �U�e�X�j�e�V

�r�?�2�`�2E �U�y�V
�2�H�-E

�U�R�V
�2�H�- ���M�/E �U�k�V

�2�H �/�2�M�Q�i�2 �i�?�2 �H�Q�r�@�Q�`�/�2�` �T�2�`�i�m�`�#���i�B�Q�M�@�i�?�2�Q�`�v �+�Q�M�i�`�B�#�m�i�B�Q�M�b�X �q�2

�[�m���M�i�B�7�v�B�M�;E�U�k�V= EE �U�k�V
�2�H ���M�/G�U�k�V= GE �U�k�V

�2�H�- �`�2�b�T�2�+�i�B�p�2�H�v�- �#�v �b�m�#�i�`���+�i�B�M�;E �U�k�V
�2�H �Q�#�i���B�M�2�/

�r�?�2�M �B�M�p�Q�F�B�M�; �i�?�2 �L�.�.�P ���T�T�`�Q�t�B�K���i�B�Q�M �7�`�Q�K �i�?�2 �2�t���+�iE �U�k�V
�2�H�X

�e�X�j ���M���H�v�b�B�b �7�Q�` �J�Q�H�2�+�m�H�2�b �B�M �� �G�Q�+���H�H�v �P� �̀i�?�Q�;�Q�M���H �"���b�B�b

�6�Q�` �i�?�2 �}�`�b�i �T���`�i �Q�7 �Q�m�` ���M���H�v�b�B�b �Q�7 �i�?�2 �L�.�.�P ���T�T�`�Q�t�B�K���i�B�Q�M�- �r�2 ���T�T�H�B�2�/ �i�?�2 �1�*�S�@

�j�: �#���b�B�b �b�2�i�X�k�3�y�-�k�3�R�q�2 �b�2�H�2�+�i�2�/ �i�?�2 �1�*�S�@�j�: �#���b�B�b �b�2�i �#�2�+���m�b�2 �B�i�b �#���b�B�b �7�m�M�+�i�B�Q�M�b �7�Q�`�K

�� � �@�#���b�B�b ���M�/ �#�2�+���m�b�2 �B�i �B�b ���T�T�H�B�2�/ �U�B�M �b�H�B�;�?�i�H�v �K�Q�/�B�}�2�/ �7�Q�`�K�b�V �B�M �i�?�2 �P�J�R�- �P�J�k�-

���M�/ �P�J�j �K�Q�/�2�H�b�X�k�3�R���k�3�j �h�?�2 �1�*�S�@�j�: �#���b�B�b �b�2�i �b�T�2�+�B�}�2�b �Q�M�2s�@�i�v�T�2 �#���b�B�b �7�m�M�+�i�B�Q�M �7�Q�`

�?�v�/�`�Q�;�2�M ���M�/ �Q�M�2s�@�i�v�T�2 ���M�/ �i�?�`�2�2p�@�i�v�T�2 �#���b�B�b �7�m�M�+�i�B�Q�M�b �7�Q�` �+���`�#�Q�M�- �M�B�i�`�Q�;�2�M�- �Q�t�v�;�2�M�-

���M�/ �~�m�Q�`�B�M�2�X �q�2 �+�Q�M�b�B�/�2�` �7�Q�m�` �/�B�z�2�`�2�M�i �b�2�i�b �Q�7 �K�Q�H�2�+�m�H���` �b�i�`�m�+�i�m�`�2�b �7�Q�` �i�?�B�b �T���`�i �Q�7

�i�?�2 ���M���H�v�b�B�b�, �U���V �q�2 �}�`�b�i ���M���H�v�x�2 �i�?�2 �L�.�.�P ���T�T�`�Q�t�B�K���i�B�Q�M �Q�M �i�?�2 �b�B�K�T�H�2�b�i �T�Q�b�b�B�#�H�2

�K�Q�/�2�H �b�v�b�i�2�K �r�?�B�+�? �B�b �� �/�B�?�v�/�`�Q�;�2�M �K�Q�H�2�+�m�H�2 �>1���> 2 �r�B�i�? ���M �B�M�i�2�`���i�Q�K�B�+ �/�B�b�i���M�+�2

R12�X �h�?�B�b �B�b �i�?�2 �b�B�K�T�H�2�b�i �T�Q�b�b�B�#�H�2 �K�Q�/�2�H �b�v�b�i�2�K �#�2�+���m�b�2 �L�.�.�P �B�b �M�Q ���T�T�`�Q�t�B�K���i�B�Q�M

�7�Q�` �B�b�Q�H���i�2�/ ���i�Q�K�b �U�r�?�2�`�2� = � �V ���M�/ �7�Q�` �b�v�b�i�2�K�b �r�B�i�? �Q�M�H�v �Q�M�2 �2�H�2�+�i�`�Q�M �U�2�X�;�X�- �>+
2 �V�X �U�"�V

�q�2 ���b�b�2�K�#�H�2�/ �� �b�2�`�B�2�b �Q�7 �H�B�M�2���` ���H�F���M�2 �+�?���B�M�b �*x �>2x+2 , x = 1, 2, ..., 15 �i�Q �b�i�m�/�v �i�`�2�M�/�b

�r�B�i�? ���M �B�M�+�`�2���b�B�M�; �K�Q�H�2�+�m�H���` �b�B�x�2�X �U�*�V �q�2 �`���M�/�Q�K�H�v �b�2�H�2�+�i�2�/ �� �b�m�#�b�2�i �Q�7 �8�y�y�y �K�Q�H�2�+�m�H�2�b

�Q�7 �i�?�2 �Z�J�N �/���i�� �b�2�i�k�3�9�-�k�3�8�r�?�B�+�? ���H�H�Q�r�b �m�b �i�Q �2�t���K�B�M�2 �i�?�2 �L�.�.�P ���T�T�`�Q�t�B�K���i�B�Q�M �7�Q�` ��

�p���`�B�2�i�v �Q�7 �2�[�m�B�H�B�#�`�B�m�K �b�i�`�m�+�i�m�`�2�b �Q�7 �K�Q�H�2�+�m�H�2�b �+�Q�K�T�Q�b�2�/ �Q�7 �>�- �*�- �L�- �P�- ���M�/ �6�X �U�.�V �q�2

�+�?�Q�b�2 �i�?�`�2�2 �`�2���+�i�B�Q�M �i�`���D�2�+�i�Q�`�B�2�b�- �� �.�B�2�H�b�����H�/�2�` �`�2���+�i�B�Q�M �#�2�i�r�2�2�M �#�m�i���/�B�2�M�2 ���M�/ �2�i�?�v�H�2�M�2

�v�B�2�H�/�B�M�; �+�v�+�H�Q�?�2�t�2�M�2 �U�`�2���+�i�B�Q�M ���V�- �i�?�2 �/�2�+�Q�K�T�Q�b�B�i�B�Q�M �Q�7 ���x�Q�#�B�b�B�b�Q�#�m�i�v�`�Q�M�B�i�`�B�H�2 �U�`�2���+�i�B�Q�M

�1�V�- ���M�/ �i�?�2 �2�H�B�K�B�M���i�B�Q�M �Q�7 �*�P2 �7�`�Q�K �i�?�2 �#�2�M�x�Q�v�H �`���/�B�+���H �U�`�2���+�i�B�Q�M �6�V �`�2�T�Q�`�i�2�/ �B�M �_�2�7�X
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�7�Q�Ì 6= J 6= K ���M�/



� I

� � I
� j� I

� � J
�

�
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�#���b�B�b �7�m�M�+�i�B�Q�M�bM �7�Q�` �K�Q�H�2�+�m�H�2�b �B�M �"�X �J�B�/�/�H�2�, �.�2�T�2�M�/�2�M�+�2 �Q�7G�>�6 �Q�MM �7�Q�` �K�Q�H�2�+�m�H�2�b �B�M �*�X �h�?�2
�2�M�i�`�B�2�b �7�Q�` �K�Q�H�2�+�m�H�2 �b�2�i �* ���`�2 �+�Q�H�Q�`�2�/ ���+�+�Q�`�/�B�M�; �i�Q �i�?�2 �M�m�K�#�2�` �Q�7 ���i�Q�K�b �7�`�Q�K �T�m�`�T�H�2 �U�j ���i�Q�K�b�V
�Q�p�2�` �#�H�m�2 �U�R�k ���i�Q�K�b�V �i�Q �v�2�H�H�Q�r �U�k�8 ���i�Q�K�b�V�X �_�B�;�?�i�, �*�?���M�;�2 �B�ME�>�6 �r�B�i�? �i�?�2 �`�2���+�i�B�Q�M �T�`�Q�;�`�2�b�b �7�Q�`
�`�2���+�i�B�Q�M �� �U�`�2�/ �+�B�`�+�H�2�b�V�- �`�2���+�i�B�Q�M �1 �U�#�H�m�2 �+�B�`�+�H�2�b�V�- ���M�/ �`�2���+�i�B�Q�M �6 �U�;�`�2�2�M �+�B�`�+�H�2�b�V�X ���H�H �+���H�+�m�H���i�B�Q�M�b
�r�2�`�2 �+���`�`�B�2�/ �Q�m�i �r�B�i�? ���M �1�*�S�@�j�: �#���b�B�b �b�2�i�X
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G�>�6 �B�M�+�`�2���b�2 �B�M ���M ���H�K�Q�b�i �T�2�`�7�2�+�i�H�v �H�B�M�2���` �7���b�?�B�Q�M �r�B�i�? �i�?�2 �M�m�K�#�2�` �Q�7 �#���b�B�b �7�m�M�+�i�B�Q�M�b�X
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�*�?���T�i�2� �̀e �h�?�2 �L�2�;�H�2�+�i �Q�7 �.�B���i�Q�K�B�+ �.�B�7�7�2�`�2�M�i�B���H �P�p�2�`�H���T �U�L�.�.�P�V ���T�T�`�Q�t�B�K���i�B�Q�M

�e�X�j�X�j�1�`�`�Q�` �S�`�Q�T���;���i�B�Q�M�, �i�?�2 �J�S�k �1�M�2�`�;�v

�h�?�2 �2�`�`�Q�` �B�M �i�?�2� �1�_�A�b ���H�b�Q �T�`�Q�T���;���i�2�b �i�Q �i�?�2 �1�_�A�b �U�1�[�X �U�e�X�j�j�V�V�X �q�2 �b�?�Q�r �i�?�2 �2�z�2�+�i �Q�7

�i�?�2 �L�.�.�P ���T�T�`�Q�t�B�K���i�B�Q�M �Q�M �b�2�H�2�+�i�2�/ �1�_�A�b�-h 1 1j 1 1i �-h 1 1j 2 2i �-h 2 2j 2 2i �-
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1122 ���M�/ �?���b �� �K�B�M�B�K�m�K ���iR12 = 0.86

�³ �r�?�2�`�2E�U�k�V= � 0.009 ���X�m�X ���b �� �+�Q�M�b�2�[�m�2�M�+�2�- �B�M�b�i�2���/ �Q�7E �U�k�V
�2�H = � 0.016 ���X�m�X ��

E �U�k�V
�2�H = � 0.007 ���X�m�X �B�b �Q�#�i���B�M�2�/ �r�?�2�M �i�?�2 �L�.�.�P ���T�T�`�Q�t�B�K���i�B�Q�M �B�b �B�M�p�Q�F�2�/�X �h�?�2 �J�S�k

�+�Q�`�`�2�H���i�B�Q�M �2�M�2�`�;�v �B�b �i�?�2�`�2�7�Q�`�2 �b�B�;�M�B�}�+���M�i�H�v �m�M�/�2�`�2�b�i�B�K���i�2�/�X �h�?�2 �6�*�A �+�Q�`�`�2�H���i�B�Q�M �2�M�2�`�;�v

�B�b ���H�b�Q �b�B�;�M�B�}�+���M�i�H�v �m�M�/�2�`�2�b�i�B�K���i�2�/ �7�Q�`R12 < 0.72 �³�X ���M �m�M�7�Q�`�i�m�M���i�2 ���/�/�B�i�B�Q�M �Q�7 �i�?�2

�2�`�`�Q�`�b �B�Mh 2 2j 2 2i ���M�/h 1 1j 1 1i �- �?�Q�r�2�p�2�`�- �H�2���/�b �i�Q ���M �Q�p�2�`�2�b�i�B�K���i�B�Q�M �Q�7E �6�*�A�7�Q�`

R12 � 0.72 �³�X �h�?�2 �2�`�`�Q�`�b �B�M �i�?�2 �1�_�A�b ���M�/�- �?�2�M�+�2�- �B�ME �6�*�A�- �Q�M�H�v �p���M�B�b�? �B�M �i�?�2 �H�B�K�B�i �Q�7
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�2�H �B�b
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�L�.�.�P ���T�T�`�Q�t�B�K���i�B�Q�M ���M�/ �M�Q�i �Q�7 �i�?�2 �B�M�i�`�Q�/�m�+�i�B�Q�M �Q�7 �Q�i�?�2�` �T���`���K�2�i�`�B�x�2�/ �2�t�T�`�2�b�b�B�Q�M�b
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�6�B�;�m�`�2�e�X�d�, �G�2�7�i�, �.�2�T�2�M�/�2�M�+�2 �Q�7E�U�k�V�U�#�H���+�F �b�[�m���`�2�b�V ���M�/G�J�S�k �U�`�2�/ �+�B�`�+�H�2�b�V �Q�M �i�?�2 �M�m�K�#�2�`
�Q�7 �#���b�B�b �7�m�M�+�i�B�Q�M�b �7�Q�` �K�Q�H�2�+�m�H�2�b �B�M �b�2�i �"�X �J�B�/�/�H�2�, �.�2�T�2�M�/�2�M�+�2 �Q�7E�U�k�V�Q�M �i�?�2 �M�m�K�#�2�` �Q�7 �#���b�B�b
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� H � C = � S � C� . �U�d�X�R�N�V

�q�2 �M�Q�r �r���M�i �i�Q �F�M�Q�r �r�?�2�i�?�2�` �B�i �B�b �T�Q�b�b�B�#�H�2 �i�Q �Q�#�i���B�M �i�?�2 �b���K�2� = � �T���`���K�r�?�2�M �b�Q�H�p�B�M�;

���M �2�B�;�2�M�p���H�m�2 �2�[�m���i�B�Q�M �Q�7 �i�?�2 �i�v�T�2

� H �T���`���K� C = � C� �T���`���K, �U�d�X�k�y�V

�r�?�2�`�2 �r�2 �M�2�;�H�2�+�i� S�X �q�?�2�M �b�Q�H�p�B�M�; �1�[�b�X �U�d�X�R�3�V ���M�/ �U�d�X�R�N�V�- �r�2 �b�2�2 �i�?���ij � H11 � � 11j ���M�/

j � H11 � � 22j ���`�2 �2�[�m���H�H�v �H���`�;�2 �r�?�B�H�2j � H11 � � 11j ���M�/j � H11 � � 22j �/�B�z�2�`�X �A�M�/�2�T�2�M�/�2�M�i�H�v

�Q�7 �i�?�2 �T���`���K�2�i�`�B�x���i�B�Q�M�- �B�i �B�b �M�Q�i �T�Q�b�b�B�#�H�2 �i�Q �Q�#�i���B�M �/�B�z�2�`�2�M�ij � H �T���`���K
11 � � �T���`���K

11 j ���M�/

j � H �T���`���K
11 � � �T���`���K

22 j �r�?�2�M �b�Q�H�p�B�M�; �1�[�X �U�d�X�k�y�V �#�2�+���m�b�2� S �B�b �M�2�;�H�2�+�i�2�/ �B�M �1�[�X �U�d�X�k�y�V �U�b�2�2

�6�B�;�m�`�2�d�X�8�V�X

���T���`�i �7�`�Q�K �i�?�B�b �2�t���K�T�H�2�- �B�i �B�b �2�p�B�/�2�M�i �i�?���i �Q�`�i�?�Q�;�Q�M���H�B�x���i�B�Q�M �2�z�2�+�i�b�-

� H �� =
MX

� =1

MX

� =1

�
� S� 1

2

�

��

� H ��

�
� S� 1

2

�

��
, �U�d�X�k�R�V

�+���M�M�Q�i �#�2 �+���T�i�m�`�2�/ �#�v �B�M�i�`�Q�/�m�+�B�M�; �2�H�2�K�2�M�i�@�/�2�T�2�M�/�2�M�i �T���`���K�2�i�2�`�b �r�?�B�+�? �r���b�- �7�Q�` �B�M�@

�b�i���M�+�2�- �T�Q�B�M�i�2�/ �Q�m�i �B�M �_�2�7�b�X�3�R�-�j�9�9���j�9�e�X �h�?�2 �K���i�`�B�t �2�H�2�K�2�M�i� H �� �/�2�T�2�M�/�b �Q�M �+�Q�M�i�`�B�#�m�@

�i�B�Q�M�b �7�`�Q�K ���H�H �K���i�`�B�t �2�H�2�K�2�M�i�b �Q�7� H �X �*�Q�M�b�2�[�m�2�M�i�H�v�- �i�?�2 �T���`���K�2�i�`�B�x���i�B�Q�M �r�Q�m�H�/ �M�2�2�/

�i�Q �/�2�T�2�M�/ �Q�M �i�?�2 �+�?�2�K�B�+���H �2�M�p�B�`�Q�M�K�2�M�i �Q�7 �2���+�? ���i�Q�K �B�M �b�Q�K�2 �K���M�M�2�`�X �h�?�2 �J�L�.�P

�T���`���K�2�i�2�`�b�- �?�Q�r�2�p�2�`�- ���`�2 �Q�M�H�v �2�H�2�K�2�M�i�@�/�2�T�2�M�/�2�M�i ���M�/ �/�Q �M�Q�i �/�2�T�2�M�/ �Q�M �i�?�2 �+�?�2�K�B�+���H

�2�M�p�B�`�Q�M�K�2�M�i�X �.�2�b�T�B�i�2 �i�?�B�b �B�M�?�2�`�2�M�i �H�B�K�B�i���i�B�Q�M�- �J�L�.�P �?���b �#�2�2�M �� �p�2�`�v �b�m�+�+�2�b�b�7�m�H �K�Q�/�2�H

���M�/ �r�2 �r�B�H�H �+�Q�M�i�B�M�m�2 �i�Q �/�B�b�+�m�b�b �?�Q�r �i�?�2 �+�Q�M�i�`�B�#�m�i�B�Q�M�b �i�Q� H �J�L�.�P ���`�2 �2�p���H�m���i�2�/ �B�M �i�?�2

�7�Q�H�H�Q�r�B�M�; �a�2�+�i�B�Q�M�b �U�a�2�+�i�B�Q�M�b�d�X�k�X�j���M�/�d�X�k�X�j�V�X �q�2 ���b�b�m�K�2 �i�?���i �i�?�2 �B�M�+�H�m�b�B�Q�M �Q�7 �2�K�T�B�`�B�+���H

�T���`���K�2�i�2�`�b ���+�+�Q�m�M�i�b �7�Q�` �Q�`�i�?�Q�;�Q�M���H�B�x���i�B�Q�M �2�z�2�+�i�b �B�M �b�Q�K�2 ���p�2�`���;�2 �K���M�M�2�`�- ���M�/ �?�2�M�+�2�-

�`�2�i���B�M �i�?�2 �b�m�T�2�`�b�+�`�B�T�i� �7�Q�`� H �J�L�.�P �X

�N�j



�*�?���T�i�2� �̀d �*�`�B�i�B�+���H ���M���H�v�b�B�b �Q�7 �a�1�J�P �J�Q�/�2�H�b �#���b�2�/ �Q�M �i�?�2 �L�.�.�P ���T�T�`�Q�t�B�K���i�B�Q�M

�6�B�;�m�`�2�d�X�8�, �A�H�H�m�b�i�`���i�B�Q�M �Q�7 �i�?�2 �2�z�2�+�i �Q�7 �T���`���K�2�i�`�B�x���i�B�Q�M �r�?�2�M �Q�`�i�?�Q�;�Q�M���H�B�x���i�B�Q�M �2�z�2�+�i�b ���`�2 �M�Q�i

�+�Q�M�b�B�/�2�`�2�/ ���i �i�?�2 �2�t���K�T�H�2 �Q�7 �/�B�?�v�/�`�Q�;�2�M �U� =
n

� H 1
1 , � H 2

2

o
�V�X ���V �o���H�m�2�b �Q�7� 11 ���M�/� 22 �r�?�2�M

�b�Q�H�p�B�M�; �i�?�2 �2�B�;�2�M�p���H�m�2 �2�[�m���i�B�Q�M� H � C = � C� �r�B�i�?�Q�m�i �+�Q�M�b�B�/�2�`�B�M�;� S�X �#�V �o���H�m�2 �Q�7� 11 ���M�/
� 22 �Q�#�i���B�M�2�/ �r�?�2�M �b�Q�H�p�B�M�; �i�?�2 �2�B�;�2�M�p���H�m�2 �2�[�m���i�B�Q�M� H � C = � C� �X �h�?�2 �2�B�;�2�M�p���H�m�2�b ���`�2 �b�T�H�B�i
���b�v�K�K�2�i�`�B�+���H�H�v �r�B�i�? �`�2�b�T�2�+�i �i�Q �i�?�2� H11 = � H22 �`�2�7�2�`�2�M�+�2�X �+�V �1�z�2�+�i �Q�7 �T���`���K�2�i�`�B�x���i�B�Q�M �i�Q
�`�2�T�`�Q�/�m�+�2 �i�?�2 �H�Q�r�2�b�i �2�M�2�`�;�v �2�B�;�2�M�p���H�m�2 �r�?�2�M �b�Q�H�p�B�M�; �i�?�2 �2�[�m���i�B�Q�M� H �T���`���K � C = � C� �X

�h�?�2 �T���`���K�2�i�`�B�+ �2�t�T�`�2�b�b�B�Q�M�b ���T�T�H�B�2�/ �7�Q�` �i�?�2 �2�p���H�m���i�B�Q�M �Q�7 �i�?�2 �K���i�`�B�t �2�H�2�K�2�M�i�b� H �J�L�.�P
��

�/�B�z�2�` �/�2�T�2�M�/�B�M�; �Q�M �i�?�2 �M�m�K�#�2�` �Q�7 ���i�Q�K�b �Q�M �r�?�B�+�? �i�?�2 �+�Q�`�`�2�b�T�Q�M�/�B�M�; �#���b�B�b �7�m�M�+�i�B�Q�M�b

� I
� ���M�/� J

� ���`�2 �+�2�M�i�2�`�2�/�, �U�B�V� I
� ���M�/� I

� ���`�2 �+�2�M�i�2�`�2�/ �Q�M �� �b�B�M�;�H�2 ���i�Q�KI �U�Q�M�2�@�+�2�M�i�2�`

�Q�M�2�@�2�H�2�+�i�`�Q�M �K���i�`�B�t �2�H�2�K�2�M�i�b�V ���M�/ �U�B�B�V� I
� ���M�/� J

� ���`�2 �+�2�M�i�2�`�2�/ �Q�M �/�B�z�2�`�2�M�i ���i�Q�K�B�+ �M�m�+�H�2�B

I 6= J �U�i�r�Q�@�+�2�M�i�2�` �Q�M�2�@�2�H�2�+�i�`�Q�M �K���i�`�B�t �2�H�2�K�2�M�i�b�V�X

�P�M�2�@�*�2�M�i�2�` �P�M�2�@�1�H�2�+�i�`�Q�M �J���i�`�B�t �1�H�2�K�2�M�i�b

�A�M �i�?�2 �+���b�2 �i�?���i� I
� ���M�/� I

� ���`�2 �+�2�M�i�2�`�2�/ �Q�M �i�?�2 �b���K�2 ���i�Q�K�- �i�?�2 ���M���H�v�i�B�+���H �K���i�`�B�t �2�H�2�K�2�M�i�b

�B�M �i�?�2� �@�#���b�B�b ���`�2 �;�B�p�2�M �#�v
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. �U�d�X�k�k�V

�h�?�2�b�2 �}�`�b�i �i�r�Q �i�2�`�K�b �B�M �i�?�2 �`�B�;�?�i �?���M�/ �b�B�/�2 �Q�7 �1�[�X �U�d�X�k�k�V �Q�M�H�v �`�2�7�2�` �i�Q �i�?�2 ���i�Q�KI �U�õ�Q�M�2�@

�+�2�M�i�2�`�ö �Q�M�2�@�2�H�2�+�i�`�Q�M �+�Q�M�i�`�B�#�m�i�B�Q�M�b �i�Q� H �� �V�X �h�?�2 �`�2�K���B�M�B�M�; �õ�i�r�Q�@�+�2�M�i�2�`�ö �Q�M�2�@�2�H�2�+�i�`�Q�M

�+�Q�M�i�`�B�#�m�i�B�Q�M�b �i�Q� H �� �/�2�b�+�`�B�#�2 �i�?�2 �2�H�2�+�i�`�Q�b�i���i�B�+ ���i�i�`���+�i�B�Q�M �#�2�i�r�2�2�M �i�?�2 �+�?���`�;�2 �/�B�b�i�`�B�#�m�@

�i�B�Q�M� I
� � I

� ���M�/ �i�?�2 ���i�Q�K�B�+ �+�Q�`�2�bJ 6= I �X

�N�9



�h�?�2 �J�Q�/�B�7�B�2�/ �L�2�;�H�2�+�i �Q�7 �.�B���i�Q�K�B�+ �P�p�2�`�H���T �U�J�L�.�P�V �J�Q�/�2�H�d�X�k

�A�M �p�B�2�r �Q�7 �1�[�X �U�d�X�k�k�V�- �B�i �B�b ���T�T���`�2�M�i �r�?�v �.�2�r���` ���M�/ �h�?�B�2�H �b�m�;�;�2�b�i�2�/�k�d�9�i�Q �+���H�+�m�H���i�2
� H �J�L�.�P

�� �#�v �K�2���M�b �Q�7

� H �J�L�.�P
�� = UZ I
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. �U�d�X�k�j�V

�h�?�2 �2�H�2�K�2�M�i�@ ���M�/ �Q�`�#�B�i���H�@�i�v�T�2�@�/�2�T�2�M�/�2�M�i �T���`���K�2�i�2�`UZ I
l ( � ) l (� ) �+�Q�K�T�`�B�b�2�b ���H�H �Q�M�2�@�+�2�M�i�2�`

�Q�M�2�@�2�H�2�+�i�`�Q�M �+�Q�M�i�`�B�#�m�i�B�Q�M�b �B�M �1�[�X �U�d�X�k�k�V�X �h�?�2 �Q�M�2�@�+�2�M�i�2�` �Q�M�2�@�2�H�2�+�i�`�Q�M �i�2�`�K�b ���`�2 �2�t���+�i�H�v

�x�2�`�Q �B�M �� �H�Q�+���H�H�v �Q�`�i�?�Q�;�Q�M���H �#���b�B�b �r�?�2�M� 6= � �-

UZ I
l ( � ) l (� ) =

8
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:
�+�Q�M�b�i�X� = �

0 � 6= �
. �U�d�X�k�9�V

�h�?�2 �T���`���K�2�i�2�`UZ I
l ( � ) l (� ) �K���v �M�Q�i �/�2�T�2�M�/ �Q�M �i�?�2 �K���;�M�2�i�B�+ �[�m���M�i�m�K �M�m�K�#�2�` �i�Q �2�M�b�m�`�2

�`�Q�i���i�B�Q�M���H �B�M�p���`�B���M�+�2�-�d�R�-�j�k�d ���M�/ �?�2�M�+�2�- ���i �K�Q�b�i �i�r�Q �T���`���K�2�i�2�`�b�-UZ I
ss ���M�/UZ I

pp �- ���`�B�b�2
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ss ���M�/UZ I
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. �U�d�X�k�8�V

�A�M �i�?�2� �@�#���b�B�b�- �i�?�2 �}�`�b�i �i�r�Q �i�2�`�K�b �Q�#�p�B�Q�m�b�H�v �/�2�T�2�M�/ �Q�M �i�?�2 �+�?�2�K�B�+���H �2�M�p�B�`�Q�M�K�2�M�i �Q�7 �i�?�2

���i�Q�KI �r�?�B�+�? �B�b �M�2�;�H�2�+�i�2�/ �#�v �B�M�i�`�Q�/�m�+�B�M�; �+�Q�M�b�i���M�iUZ I
ss ���M�/UZ I

pp �X �A�i �B�b ���b�b�m�K�2�/ �i�?���i �i�?�2

�+���H�B�#�`���i�B�Q�M �Q�7UZ I
ss ���M�/UZ I

pp �r�B�H�H �B�K�T�H�B�+�B�i�H�v �H�2���/ �i�Q �� �K�Q�/�2�H�B�M�; �Q�7 ���p�2�`���;�2 �Q�`�i�?�Q�;�Q�M���H�B�x���@

�i�B�Q�M �2�z�2�+�i�b ���M�/ �r�B�H�H ���H�b�Q ���#�b�Q�`�# �i�?�2 �2�z�2�+�i�b �7�`�Q�K �i�?�2 �+�Q�`�2 �2�H�2�+�i�`�Q�M�b�X�k�3�j

�� �i�r�Q�@�+�2�M�i�2�` �+�Q�M�i�`�B�#�m�i�B�Q�M �i�Q �1�[�X �U�d�X�k�k�V �B�b ���T�T�`�Q�t�B�K���i�2�/ �#�v �i�?�2 �M�2�;���i�B�p�2 �2�H�2�+�i�`�Q�b�i���i�B�+

�B�M�i�2�`���+�i�B�Q�M �2�M�2�`�;�v �Q�7� I
� � I

� �r�B�i�? �� �K�Q�/�2�H �+�?���`�;�2 �/�B�b�i�`�B�#�m�i�B�Q�M�bsJ sJ , J 6= I �b�+���H�2�/ �r�B�i�?

QJ �B�M �1�[�X �U�d�X�k�j�V�X �S�Q�T�H�2 ���M�/ �a�2�;���H �T�`�Q�T�Q�b�2�/�j�9�d�i�Q ���T�T�H�v �i�?�B�b �b�Q�@�+���H�H�2�/ �:�Q�2�T�T�2�`�i�@�J���v�2�`��
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�p�2�`�v �b�K���H�H �U�2�X�;�X�- �/�B���i�Q�K�B�+�V ���M�/ �H���`�;�2 �+�Q�K�T�Q�m�M�/�b �B�M �+�Q�K�T���`�B�b�Q�M �i�Q �K�2�/�B�m�K�@�b�B�x�2�/ �+�Q�K�@

�T�Q�m�M�/�b�9�R�R�-�9�R�k�U�b�2�2�- �2�X�;�X�- �6�B�;�m�`�2 �k �B�M �_�2�7�X�9�R�k�V�X �h�?�B�b �B�b �M�Q�i �b�m�`�T�`�B�b�B�M�; �#�2�+���m�b�2D �B�b

�/�Q�K�B�M���i�2�/ �#�v �K�2�/�B�m�K�@�b�B�x�2�/ �Q�`�;���M�B�+ �+�Q�K�T�Q�m�M�/�b�X �h�?�2 �Q�T�B�M�B�Q�M �i�?���i �i�?�2 �K�Q�b�i �b�2�p�2�`�2 �2�`�@

�`�Q�`�b �b�i�2�K �7�`�Q�K �i�?�2 �L�.�.�P�@�a�1�J�P �K�Q�/�2�H �B�i�b�2�H�7 ���M�/ �M�Q�i �7�`�Q�K �i�?�2 ���T�T�H�B�+���i�B�Q�M �Q�7 �1�[�X �U�d�X�d�R�V�-

�?�Q�r�2�p�2�`�- �T�2�`�b�B�b�i�2�/ �B�M �i�?�2 �H�B�i�2�`���i�m�`�2�X�9�R�k

�.�2�T�2�M�/�2�M�+�2 �Q�7pD �Q�MD

�6�Q�` �i�?�2 �T�`�2�/�B�+�i�B�Q�M �Q�7 �T�`�Q�T�2�`�i�B�2�b �7�Q�` �K�Q�H�2�+�m�H�2�b �M�Q�i �B�M�+�H�m�/�2�/ �B�MD�- �Q�M�2 �M�2�2�/�b �i�Q �2�b�i�B�K���i�2

�i�?�2 �m�M�+�2�`�i���B�M�i�B�2�b �Q�7p�X �q�2 �`�2�+�2�M�i�H�v �/�2�K�Q�M�b�i�`���i�2�/�k�9�R�-�9�R�j�?�Q�r �i�Q ���T�T�H�v �M�Q�M�T���`���K�2�i�`�B�+

�#�Q�Q�i�b�i�`���T�T�B�M�;�9�R�9�-�9�R�8�B�M �Q�`�/�2�` �i�Q �+���H�B�#�`���i�2 �T�?�v�b�B�+�Q�+�?�2�K�B�+���H �T�`�Q�T�2�`�i�v �K�Q�/�2�H�b �r�B�i�? �� �H�B�K�@

�B�i�2�/ ���K�Q�m�M�i �Q�7 �/���i�� ���M�/ �i�Q �/�2�i�2�`�K�B�M�2 �i�?�2 �m�M�+�2�`�i���B�M�i�B�2�b �Q�7 �i�?�2 �B�M�+�Q�`�T�Q�`���i�2�/ �T���`���K�2�i�2�`�b�X

�>�2�`�2�- �r�2 �`�2�@�Q�T�i�B�K�B�x�2pm = f � 1
s , � 6

s , � 6
pg �7�Q�` �i�?�2 �J�L�.�P �K�Q�/�2�H �r�B�i�? �`�2�b�T�2�+�i �i�Q �� �K�Q�/�2�H

�/���i�� �b�2�iDm �+�Q�M�i���B�M�B�M�; �i�r�2�H�p�2 �K�2���b�m�`�2�/� H �k�N�3�E
f �Q�7 �?�v�/�`�Q�+���`�#�Q�M �+�Q�K�T�Q�m�M�/�b �U�b�2�2 �6�B�;�@

�m�`�2�d�X�R�e�V�X �a�i���`�i�B�M�; �7�`�Q�K �i�?�2 �J�L�.�P �p���H�m�2�b �7�Q�`pm �U� 1
s = � 0.26 ���X�m�X�-� 6

s = � 0.70 ���X�m�X�-

���M�/� 6
p = � 0.29���X�m�X�V�- �r�2 �/�2�i�2�`�K�B�M�2 �i�?�2 �Q�T�i�B�K���H �T���`���K�2�i�2�` �b�2�ipm

D m �U� 1
s = � 0.26 ���X�m�X�-

� 6
s = � 0.65 ���X�m�X�- ���M�/� 6

p = � 0.32���X�m�X�V �#�v �K�B�M�B�K�B�x�B�M�;"D m (pm ) �r�B�i�? �i�?�2 �L�2�H�/�2�`���J�2���/

�b�B�K�T�H�2�t ���H�;�Q�`�B�i�?�K�X �h�?�2 ���T�T�H�B�+���i�B�Q�M �Q�7 �M�Q�M�T���`���K�2�i�`�B�+ �#�Q�Q�i�b�i�`���T �b���K�T�H�B�M�; �M�Q�r �2�M���#�H�2�b

�i�?�2 �[�m���M�i�B�}�+���i�B�Q�M �Q�7 �i�?�2 �/�2�T�2�M�/�2�M�+�2pm �Q�M �i�?�2 �+�?�Q�B�+�2 �Q�7Dm �X �q�2 �;�2�M�2�`���i�2B = 1000

�R�k�k



�.�2�b�+�`�B�T�i�B�Q�M �Q�7 �1�H�2�+�i�`�Q�M �*�Q�`�`�2�H���i�B�Q�M �i�?�`�Q�m�;�? �S���`���K�2�i�`�B�x���i�B�Q�M�d�X�8

�#�Q�Q�i�b�i�`���T �b���K�T�H�2�bfD M
b g, b = (1, 2, ..., B ) �#�v �/�`���r�B�M�;D �2�H�2�K�2�M�i�b �r�B�i�? �`�2�T�H���+�2�K�2�M�i ���i

�`���M�/�Q�K �7�`�Q�KDm �X �6�Q�` �2���+�? �#�Q�Q�i�b�i�`���T �b���K�T�H�2Dm
b �- �r�2 �/�2�i�2�`�K�B�M�2 �i�?�2 �Q�T�i�B�K���H �T���`���K�2�i�2�`

�6�B�;�m�`�2�d�X�R�e�, ���V �J�Q�/�2�H �`�2�7�2�`�2�M�+�2 �/���i�� �b�2�iDm �+�Q�M�b�B�b�i�B�M�; �Q�7 �/�B�?�v�/�`�Q�;�2�M �U�R�V�- �K�2�i�?���M�2 �U�k�V�- �2�i�?���M�2
�U�j�V�- �2�i�?�2�M�2 �U�9�V�- �2�i�?�v�M�2 �U�8�V�- �+�v�+�H�Q�T�`�Q�T���M�2 �U�e�V�- �+�v�+�H�Q�#�m�i���M�2 �U�d�V�- �#�2�M�x�2�M�2 �U�3�V�- �M�2�Q�T�2�M�i���M�2 �U�N�V�- �M�@
�#�m�i���M�2 �U�R�y�V�- ���/���K���M�i���M�2 �U�R�R�V�- ���M�/ �R�-�j�@�#�m�i���/�v�M�2 �U�R�k�V�X �#�V �J�L�.�P �T���`���K�2�i�2�` �p���H�m�2�b �U�`�2�/ �H�B�M�2�b�V�-
�i�?�2pm

D m �p���H�m�2�b �U�#�H�m�2 �H�B�M�2�b�V�- �i�?�2B pm
D m

b
�p���H�m�2�b �U�;�`���v �H�B�M�2�b�V�- ���M�/ �i�?�2�pm

D m �p���H�m�2�b �U�#�H���+�F �H�B�M�2�b�V�X

�b�2�ipm
D m

b
�#�v �K�B�M�B�K�B�x�B�M�;"D m

b
(pm )�X �q�2 �i�?�2�M �/�2�i�2�`�K�B�M�2 �i�?�2 �K�2���M �Q�7 �i�?�2 �T���`���K�2�i�2�`�b�pm

D m

�7�`�Q�K ���H�H �#�Q�Q�i�b�i�`���T �b���K�T�H�2�b�-

�pm
D m =

1
B

BX

b

pm
D m

b
. �U�d�X�d�9�V

�P�p�2�`���H�H�-�pm
D m

b
�U� 1

s = � 0.26 ���X�m�X�-� 6
s = � 0.68 ���X�m�X�- ���M�/� 6

p = � 0.30���X�m�X�V �+�Q�B�M�+�B�/�2�b �M�B�+�2�H�v

�r�B�i�?pm
D m ���M�/ �r�B�i�? �i�?�2 �J�L�.�P �p���H�m�2�b�X �h�?�B�b �K�2���M�b �i�?���i �r�2 ���`�`�B�p�2 ���i �� �p�2�`�v �b�B�K�B�H���` �}�M���H

�T���`���K�2�i�2�` �b�2�i�- �#�m�i �r�2 �?���p�2 �;���B�M�2�/ �b�B�;�M�B�}�+���M�i�H�v �K�Q�`�2 �F�M�Q�r�H�2�/�;�2 �7�`�Q�K �i�?�2 �T���`���K�2�i�`�B�x���@

�i�B�Q�M �T�`�Q�+�2�/�m�`�2 �i�?���M �7�`�Q�K �� �}�i �i�QDm ���H�Q�M�2�X �6�B�;�m�`�2�d�X�R�e�b�?�Q�r�b �i�?�2 �/�B�b�i�`�B�#�m�i�B�Q�M �Q�7pm
D m

b

�r�?�B�+�? �r�2 �Q�#�i���B�M�2�/ �7�Q�` �i�?�2B �#�Q�Q�i�b�i�`���T �b���K�T�H�2�bfD m
b g�X �h�?�2 �T���`���K�2�i�2�`�b� 6

s ���M�/� 6
p

�/�B�z�2�` �b�B�;�M�B�}�+���M�i�H�v �r�?�2�M �i�?�2�v ���`�2 �+���H�B�#�`���i�2�/ �r�B�i�? �`�2�b�T�2�+�i �i�Q �/�B�z�2�`�2�M�iDm
b �U� 0.87 ���X�m�X

< � 6
s < � 0.33 ���X�m�X ���M�/� 0.51 ���X�m�X< � 6

p < � 0.17 ���X�m�X�V�X �h�?�2 �T���`���K�2�i�2�`� 1
s �- �#�v �+�Q�M�i�`���b�i�-

�?���`�/�H�v �p���`�B�2�b �7�Q�` �/�B�z�2�`�2�M�iDM
b �U� 0.29 ���X�m�X< � 1

s < � 0.24 ���X�m�X�V�X �a�B�K�T�H�v �T�m�i�- �i�?�B�b �K�2���M�b

�i�?���i �r�2 �r�2�`�2 �M�Q�i ���#�H�2 �i�Q �B�/�2�M�i�B�7�v �� �b�B�M�;�H�2 �p���H�m�2 �7�Q�`� 6
s ���M�/� 6

p �r�?�B�+�? �K�B�M�B�K�B�x�2�b ���H�H �/�B�z�2�`�@

�2�M�i"D m
b

�X �_���i�?�2�`�- �p�2�`�v �/�B�z�2�`�2�M�i �p���H�m�2�b �7�Q�`� 6
s ���M�/� 6

p ���`�2 �B�/�2���H �i�Q �/�2�b�+�`�B�#�2 �/�B�z�2�`�2�M�iDM
b �X

�6�`�Q�K �i�?�2 �#�Q�Q�i�b�i�`���T �b���K�T�H�2�b�- �r�2 �+���M �i�?�2�M ���H�b�Q �b���K�T�H�2 �i�?�2 �K�Q�/�2�H �T�`�2�/�B�+�i�B�Q�M �m�M�+�2�`�i���B�M�i�v

�7�Q�` �i�?�2 �i���`�;�2�i �T�`�Q�T�2�`�i�v�-� H �k�N�3�E
f �r�?�B�+�? �v�B�2�H�/�b �p�2�`�v �H���`�;�2 �N�8�W �+�Q�M�}�/�2�M�+�2 �B�M�i�2�`�p���H�b �7�Q�` ���H�H

�K�Q�H�2�+�m�H�2�b �B�MDm �U> 20.0 �F�C �K�Q�H� 1�- �b�2�2 �6�B�;�m�`�2�d�X�R�d�V�X

�h�?�2 �7���+�i �i�?���i �i�?�2�`�2 �B�b �M�Q �b�B�M�;�H�2 �i�`���M�b�7�2�`���#�H�2 �T���`���K�2�i�2�` �b�2�i �?���b �#�2�2�M �M�Q�i�2�/ �#�2�@

�7�Q�`�2�X�j�y�3�-�j�9�j�-�9�R�e�a�+�?�Q�H�i�2�M �`�2�K���`�F�2�/ �i�?���i �/�B�z�2�`�2�M�i �T���`���K�2�i�2�` �p���H�m�2�b ���`�2 �r�2�H�H�@�b�m�B�i�2�/ �i�Q

�/�2�b�+�`�B�#�2 �/�B�z�2�`�2�M�i �T�`�Q�T�2�`�i�B�2�b �7�Q�` �i�?�2 �b���K�2 �b�2�i �Q�7 �`�2�7�2�`�2�M�+�2 �K�Q�H�2�+�m�H�2�b�X�j�9�j �h�?�2 �T���`���K�2�i�`�B�x���@

�i�B�Q�M �Q�7 �i�?�2 �>�T�*���.�. �K�Q�/�2�H �/�2�K�Q�M�b�i�`���i�2�/ �i�?���i �i�?�2 �T���`���K�2�i�2�`�b �7�Q�` �?�v�/�`�Q�;�2�M ���i�Q�K�b

�p���`�v �#�v �9�y�e�W �r�?�2�M �+�Q�M�b�B�/�2�`�B�M�; �/�B�z�2�`�2�M�i �2�M�p�B�`�Q�M�K�2�M�i�b�X�j�y�3 �o�2�`�v �`�2�+�2�M�i�H�v�- �P�`�2�H�m�F�2�i ���H�X

�R�k�j



�*�?���T�i�2� �̀d �*�`�B�i�B�+���H ���M���H�v�b�B�b �Q�7 �a�1�J�P �J�Q�/�2�H�b �#���b�2�/ �Q�M �i�?�2 �L�.�.�P ���T�T�`�Q�t�B�K���i�B�Q�M

�6�B�;�m�`�2�d�X�R�d�, �*�Q�K�T���`�B�b�Q�M �Q�7 �i�?�2 �`�2�7�2�`�2�M�+�2� H �k�N�3�E
f �r�B�i�? �i�?�2 �T�`�2�/�B�+�i�2�/ �p���H�m�2�b �7�Q�`� H �k�N�3�E

f �X
� H �k�N�3�E

f �r���b �T�`�2�/�B�+�i�2�/ �r�B�i�? �i�?�2 �J�L�.�P �p���H�m�2�b �7�Q�`pm �U�`�2�/ �+�`�Q�b�b�2�b�V�- �i�?�2pm
D m �p���H�m�2�b �U�#�H�m�2

�i�`�B���M�;�H�2�b�V�- ���M�/ �i�?�2�pm
D m

b
�p���H�m�2�b �U�#�H���+�F �+�B�`�+�H�2�b�V�X �q�2 �T�`�Q�p�B�/�2 �i�?�2 �N�8�W �+�Q�M�}�/�2�M�+�2 �B�M�i�2�`�p���H �7�Q�` �i�?�2

�#�Q�Q�i�b�i�`���T�T�2�/� H �k�N�3�E
f �U�;�`���v �#���`�b�V�X �h�?�2 �m�M�+�2�`�i���B�M�i�B�2�b �7�Q�` �i�?�2 �2�t�T�2�`�B�K�2�M�i���H �/���i�� ���`�2 �i�Q�Q �b�K���H�H

�i�Q �#�2 �p�B�b�B�#�H�2 �B�M �i�?�B�b �}�;�m�`�2�X �A�i �B�b �/�2�M�Q�i�2�/ �7�Q�` �2���+�? �/���i���T�Q�B�M�i �B�M �;�`�2�2�M �7�Q�M�i �i�Q �r�?�B�+�? �2�M�i�`�v �B�MDm

�B�i �#�2�H�Q�M�;�b �U�+�7�X �6�B�;�m�`�2�d�X�R�e�V�X

�b�v�b�i�2�K���i�B�+���H�H�v ���b�b�2�b�b�2�/ �i�?�2 �p���`�B���#�B�H�B�i�v �Q�7 �i�?�2 �S�J�d �T���`���K�2�i�2�`�b �7�Q�` �� �b�2�i �Q�7 �H�B�M�2���` ���H�F���M�2�b

���M�/ �+���K�2 �i�Q �i�?�2 �+�Q�M�+�H�m�b�B�Q�M �i�?���i �M�Q �b�B�M�;�H�2 �b�2�i �Q�7 �T���`���K�2�i�2�`�b �B�b �+�Q�M�b�B�b�i�2�M�i �r�B�i�? �i�?�2

�2�M�i�B�`�2 �/���i�� �b�2�i�X�9�R�e�P�`�2�H�m�F�2�i ���H�X�T�`�Q�T���;���i�2�/ �i�?�2 �m�M�+�2�`�i���B�M�i�B�2�b �7�Q�` �i�?�2 �S�J�d �T���`���K�2�i�2�`�b

�i�Q �i�?�2 �T�`�2�/�B�+�i�B�Q�M �Q�7 �?�2���i�b �Q�7 �7�Q�`�K���i�B�Q�M�b �r�?�B�+�? �i�?�2�M �2�M���#�H�2�b �i�?�2 ���i�i���+�?�K�2�M�i �Q�7 ���M �2�`�`�Q�`

�#���` �i�Q �B�i�X�9�R�e

�A�M�b�B�;�?�i�b �7�`�Q�K �"�2�M�+�?�K���`�F �a�i�m�/�B�2�b

�L�Q�i �b�m�`�T�`�B�b�B�M�;�H�v�- �L�.�.�P�@�a�1�J�P �K�Q�/�2�H�b ���`�2 �m�M���#�H�2 �i�Q �/�2�b�+�`�B�#�2 �b�v�b�i�2�K�b �r�B�i�? �b�i�`�Q�M�;
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