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�H�I �G�E�T�E�G�M�H�E�H �G�S�Q�T�Y�X�E�G�M�S�R�E�P �H�I �P�E �¬�T�S�G�E�� �L�M�^�S �U�Y�I �I�P �M�R�X�I�V�¬�W �I�R �P�E �-�% �H�I�G�E�]�I�W�I�� �H�E�R�H�S �P�Y�K�E�V
�E �P�S �U�Y�I �W�I �G�S�R�S�G�I �G�S�Q�S �I�P�T�V�M�Q�I�V �M�R�Z�M�I�V�R�S �H�I �P�E �-�%��

�0�E �W�M�K�Y�M�I�R�X�I �V�I�Z�S�P�Y�G�M�¶�R �S�G�Y�V�V�I �I�R �P�E �H�¬�G�E�H�E �H�I �P�S�W ���w�� �G�Y�E�R�H�S �+�I�S�J�J�V�I�] �,�M�R�X�S�R �H�I�W�E�V�V�S�P�P�E �I�P
�E�P�K�S�V�M�X�Q�S �H�I�F�E�G�O�T�V�S�T�E�K�E�X�M�S�R�U�Y�I �T�I�V�Q�M�X�I �I�R�X�V�I�R�E�V �V�I�H�I�W �R�I�Y�V�S�R�E�P�I�W �H�I �Q�½�P�X�M�T�P�I�W �G�E�T�E�W��
�)�W�X�I �E�P�K�S�V�M�X�Q�S�� �N�Y�R�X�S �G�S�R �I�P �E�Y�Q�I�R�X�S �H�I �P�E �G�E�T�E�G�M�H�E�H �G�S�Q�T�Y�X�E�G�M�S�R�E�P�� �T�I�V�Q�M�X�M�¶ �I�P �H�I�W�E�V�V�S��
�P�P�S �H�I �W�M�W�X�I�Q�E�W �H�I �-�% �Q�¤�W �G�S�Q�T�P�I�N�S�W �] �T�S�X�I�R�X�I�W�� �G�S�Q�S�� �T�S�V �I�N�I�Q�T�P�S�� �P�E�W �V�I�H�I�W �R�I�Y�V�S�R�E�P�I�W
�'�S�R�Z�S�P�Y�G�M�S�R�E�P�I�W ���=�E�R�R �0�I�G�Y�R�
�� �*�Y�I �I�R �I�W�X�I �T�I�V�M�S�H�S�� �H�Y�V�E�R�X�I �P�S�W �v�w�� �I�R �I�P �U�Y�I �W�I �H�I�W�E�V�V�S�P�P�¶
�I�P �W�M�W�X�I�Q�E �(�I�I�T �&�P�Y�I�� �G�E�T�E�^ �H�I �K�E�R�E�V �E�P �G�E�Q�T�I�¶�R �H�I�P �Q�Y�R�H�S �H�I �E�N�I�H�V�I�^ �+�E�V�V�] �/�E�W�T�E�V�S�Z
�I�R �ù�v�v�ƒ�� �7�M�R �I�Q�F�E�V�K�S�� �(�I�I�T �&�P�Y�I �R�S �W�I �T�Y�I�H�I �G�S�R�W�M�H�I�V�E�V �Y�R �W�M�W�X�I�Q�E �H�I �-�% �H�I �%�T�V�I�R�H�M�^�E�N�I
�4�V�S�J�Y�R�H�S�� �]�E �U�Y�I �R�S �I�W�X�¤ �F�E�W�E�H�S �I�R �V�I�H�I�W �R�I�Y�V�S�R�E�P�I�W �R�M �I�R�X�V�I�R�E�H�S �E �T�E�V�X�M�V �H�I �H�E�X�S�W�� �W�M�R�S
�U�Y�I �W�I �F�E�W�E �I�R �Y�R �E�P�K�S�V�M�X�Q�S �H�I �F�½�W�U�Y�I�H�E �Q�Y�] �T�S�X�I�R�X�I �G�E�T�E�^ �H�I �E�R�E�P�M�^�E�V �Q�M�P�P�S�R�I�W �H�I �T�S��
�W�M�F�P�I�W �Q�S�Z�M�Q�M�I�R�X�S�W �I�R �G�E�H�E �X�Y�V�R�S�� �%�Y�R �E�W�°�� �I�R �P�E �¬�T�S�G�E �J�Y�I �G�S�R�W�M�H�I�V�E�H�S �G�S�Q�S �Y�R �L�M�X�S �I�R
�P�E �-�%�� �] �Q�S�Z�M�¶ �P�E �J�V�S�R�X�I�V�E �H�I �P�S �U�Y�I �W�I �G�S�R�W�M�H�I�V�E�F�E �G�S�Q�S �-�%�� �)�W�X�S �I�W �E�P�K�S �F�E�W�X�E�R�X�I �G�S�Q�½�R
�I�R �I�P �G�E�Q�T�S�� �] �U�Y�I �V�I�y�I�N�E �P�S �H�M�J�°�G�M�P �U�Y�I �I�W �H�I�x�R�M�V �U�Y�¬ �I�W �] �U�Y�¬ �R�S �I�W �P�E �-�%�� �4�I�W�I �E �I�P�P�S�� �I�P
�M�R�X�I�V�¬�W �I�R �P�E �-�% �Z�S�P�Z�M�¶ �E �H�I�G�E�I�V �H�E�R�H�S �P�Y�K�E�V �E �P�S �U�Y�I �W�I �G�S�R�S�G�I �G�S�Q�S �I�P�W�I�K�Y�R�H�S �M�R�Z�M�I�V�R�S
�H�I �P�E �-�%�� �)�W�X�S �J�Y�I �H�I�F�M�H�S �I�R �T�E�V�X�I �E �U�Y�I �P�S�W �W�M�W�X�I�Q�E�W �H�I �%�T�V�I�R�H�M�^�E�N�I �4�V�S�J�Y�R�H�S �R�S �I�V�E�R �G�E��
�T�E�G�I�W �H�I �W�Y�T�I�V�E�V �E �S�X�V�S�W �W�M�W�X�I�Q�E�W �H�I�1�E�G�L�M�R�I �0�I�E�V�R�M�R�K�G�S�Q�S �P�E�W �1�¤�U�Y�M�R�E�W �H�I �7�S�T�S�V�X�I
�:�I�G�X�S�V�M�E�P ���7�:�1 �T�S�V �W�Y�W �W�M�K�P�E�W �I�R �M�R�K�P�¬�W�
�� �U�Y�I �I�V�E�R �Q�¤�W �J�¤�G�M�P�I�W �H�I �I�R�X�V�I�R�E�V �] �Q�¤�W �I�x�G�M�I�R�X�I�W
�G�S�Q�T�Y�X�E�G�M�S�R�E�P�Q�I�R�X�I�� �)�P �Q�S�X�M�Z�S�� �G�S�Q�S �W�I �Z�M�S �Q�¤�W �X�E�V�H�I�� �I�V�E �P�E �J�E�P�X�E �H�I �H�E�X�S�W �] �G�E�T�E�G�M�H�E�H
�G�S�Q�T�Y�X�E�G�M�S�R�E�P�� �7�M�Q�T�P�I�Q�I�R�X�I�� �W�Y �X�M�I�Q�T�S �E�½�R �R�S �L�E�F�°�E �P�P�I�K�E�H�S��

�)�W�X�I �W�I�K�Y�R�H�S �M�R�Z�M�I�V�R�S �H�Y�V�¶ �L�E�W�X�E �r�w�ù�r�� �G�Y�E�R�H�S �%�P�I�\ �/�V�M�^�L�I�Z�W�O�]�� �-�P�]�E �7�Y�X�W�O�I�Z�I�V �] �+�I�S�J�J�V�I�]
�,�M�R�X�S�R �H�I�W�E�V�V�S�P�P�E�V�S�R �%�P�I�\�2�I�X�� �Y�R �W�M�W�X�I�Q�E �H�I �-�% �G�E�T�E�^ �H�I �V�I�G�S�R�S�G�I�V �S�F�N�I�X�S�W �I�R �M�Q�¤�K�I�R�I�W
�G�S�R �Y�R�E �T�V�I�G�M�W�M�¶�R �R�Y�R�G�E �Z�M�W�X�E �L�E�W�X�E �P�E �J�I�G�L�E�� �0�E �G�P�E�Z�I �H�I�P �¬�\�M�X�S �H�I �I�W�X�I �W�M�W�X�I�Q�E �J�Y�I �I�P �Y�W�S
�H�I �+�4�9�W �T�E�V�E �E�G�I�P�I�V�E�V �I�P �I�R�X�V�I�R�E�Q�M�I�R�X�S �H�I �V�I�H�I�W �R�I�Y�V�S�R�E�P�I�W �T�V�S�J�Y�R�H�E�W�� �G�S�Q�F�M�R�E�H�S �G�S�R �I�P
�Y�W�S �H�I �K�V�E�R�H�I�W �G�E�R�X�M�H�E�H�I�W �H�I �H�E�X�S�W�� �(�I�W�H�I �I�W�I �Q�S�Q�I�R�X�S �I�P �M�R�X�I�V�¬�W �I�R �P�E �-�% �R�S �L�E �H�I�N�E�H�S
�H�I �G�V�I�G�I�V�� �H�E�R�H�S �P�Y�K�E�V �E �Q�½�P�X�M�T�P�I�W �E�Z�E�R�G�I�W �G�S�Q�S �%�P�T�L�E �+�S�� �Y�R �W�M�W�X�I�Q�E �G�V�I�E�H�S �I�R �r�w�ù�ƒ
�T�S�V �(�I�I�T�1�M�R�H ���E�L�S�V�E �T�E�V�X�I �H�I �+�S�S�K�P�I�
 �G�E�T�E�^ �H�I �K�E�R�E�V �E�P �G�E�Q�T�I�¶�R �H�I�P �Q�Y�R�H�S �H�I �+�S�� �0�I�I
�7�I�H�S�P�� �)�W�X�I �L�M�X�S �J�Y�I �Q�Y�] �M�Q�T�S�V�X�E�R�X�I�� �]�E �U�Y�I �I�P �+�S �I�W �Y�R �N�Y�I�K�S �Q�Y�G�L�S �Q�¤�W �G�S�Q�T�P�I�N�S �U�Y�I �I�P
�E�N�I�H�V�I�^�� �] �I�P �R�½�Q�I�V�S �H�I �T�S�W�M�F�P�I�W �Q�S�Z�M�Q�M�I�R�X�S�W �I�W �Q�Y�G�L�S �Q�E�]�S�V �H�I �P�S �U�Y�I �G�Y�E�P�U�Y�M�I�V �S�V�H�I�R�E��
�H�S�V �G�P�¤�W�M�G�S �T�S�H�V�°�E �T�V�S�G�I�W�E�V �I�R �X�S�H�E �Y�R�E �Z�M�H�E�� �%�P�T�L�E �+�S �Y�X�M�P�M�^�E �Y�R �W�M�W�X�I�Q�E �H�I �%�T�V�I�R�H�M�^�E�N�I
�4�V�S�J�Y�R�H�S �F�E�W�E�H�S �I�R �V�I�H�I�W �R�I�Y�V�S�R�E�P�I�W �G�S�R�Z�S�P�Y�G�M�S�R�E�P�I�W�� �I�R�X�V�I�R�E�H�S �E �T�E�V�X�M�V �H�I �Q�M�P�P�S�R�I�W �H�I
�T�E�V�X�M�H�E�W �H�I �+�S �N�Y�K�E�H�E�W �T�S�V �L�Y�Q�E�R�S�W�� �U�Y�I �I�W �G�E�T�E�^ �H�I �H�M�W�X�M�R�K�Y�M�V �I�R�X�V�I �Q�S�Z�M�Q�M�I�R�X�S�W �F�Y�I��
�R�S�W �] �Q�E�P�S�W �T�E�V�E �V�I�H�Y�G�M�V �I�P �I�W�T�E�G�M�S �H�I �F�½�W�U�Y�I�H�E �H�I �T�S�W�M�F�P�I�W �Q�S�Z�M�Q�M�I�R�X�S�W�� �P�S �G�Y�E�P �T�S�H�V�°�E
�G�S�Q�T�E�V�E�V�W�I �E �P�E�M�R�X�Y�M�G�M�¶�R�H�I �Y�R �N�Y�K�E�H�S�V �L�Y�Q�E�R�S�� �)�R �W�Y �Z�I�V�W�M�¶�R �Q�¤�W �E�G�X�Y�E�P�� �%�P�T�L�E �>�I�V�S �I�W
�G�E�T�E�^ �H�I �E�P�G�E�R�^�E�V �Y�R �R�M�Z�I�P �W�S�F�V�I�L�Y�Q�E�R�S �I�R �T�S�G�E�W �L�S�V�E�W �H�I �I�R�X�V�I�R�E�Q�M�I�R�X�S �W�M�R �R�M�R�K�½�R �X�M�T�S
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�H�I �G�S�R�S�G�M�Q�M�I�R�X�S �T�V�I�Z�M�S �W�M�Q�T�P�I�Q�I�R�X�I �N�Y�K�E�R�H�S �G�S�R�X�V�E �W�° �Q�M�W�Q�S�� �I�R �Z�E�V�M�S�W �N�Y�I�K�S�W �G�S�Q�S �I�P
�E�N�I�H�V�I�^�� �I�P �+�S �] �S�X�V�S�W�� �9�R�S�W �E�´�S�W �Q�¤�W �X�E�V�H�I�� �I�R �r�w�r�w�� �3�T�I�R�%�- �E�R�Y�R�G�M�¶ �+�4�8���s�� �Y�R �W�M�W�X�I�Q�E
�H�I �-�% �G�E�T�E�^ �H�I �K�I�R�I�V�E�V �X�I�\�X�S �E �T�E�V�X�M�V �H�I �Y�R�E �J�V�E�W�I �H�I �I�R�X�V�E�H�E�� �)�W�X�I �W�M�W�X�I�Q�E�� �F�E�W�E�H�S �I�R �Y�R�E
�R�Y�I�Z�E �E�V�U�Y�M�X�I�G�X�Y�V�E �H�I �V�I�H�I�W �R�I�Y�V�S�R�E�P�I�W �G�S�R�S�G�M�H�E �G�S�Q�S�8�V�E�R�W�J�S�V�Q�I�V�� �I�W �G�E�T�E�^ �H�I �K�I�R�I�V�E�V
�X�I�\�X�S�W �H�I �Y�R�E �G�E�P�M�H�E�H �Q�Y�] �E�P�X�E�� �] �I�W �G�E�T�E�^ �H�I �V�I�W�T�S�R�H�I�V �E �T�V�I�K�Y�R�X�E�W�� �X�V�E�H�Y�G�M�V �X�I�\�X�S�W�� �K�I��
�R�I�V�E�V �G�¶�H�M�K�S�� �I�X�G�� �+�4�8���s �W�M�I�R�X�E �P�E�W �F�E�W�I�W �H�I �Y�R�E �R�Y�I�Z�E �¬�T�S�G�E �I�R �P�E �U�Y�I �P�E �-�% �I�W�X�¤ �G�E�H�E �Z�I�^
�Q�¤�W �T�V�I�W�I�R�X�I �I�R �R�Y�I�W�X�V�S �H�°�E �E �H�°�E �E �X�V�E�Z�¬�W �H�I �T�V�S�H�Y�G�X�S�W �G�S�Q�S �'�L�E�X�+�4�8 �S �+�M�X�,�Y�F �'�S�T�M�P�S�X
���I�P �G�Y�E�P�� �T�S�V �G�M�I�V�X�S�� �Q�I �I�W�X�¤ �E�]�Y�H�E�R�H�S �E �I�W�G�V�M�F�M�V �I�W�X�I �P�M�F�V�S�� �d�Q�Y�G�L�E�W �K�V�E�G�M�E�W���
��

�‚�:�I�V�I�Q�S�W �Y�R �X�I�V�G�I�V �M�R�Z�M�I�V�R�S �H�I �P�E �-�%�# �&�E�W�¤�R�H�S�R�S�W �I�R �P�E �L�M�W�X�S�V�M�E�� �T�S�H�V�°�E �W�I�V�� �4�S�W�M�F�P�I�W �J�E�G�X�S��
�V�I�W �W�I�V�°�E�R �U�Y�I �P�E�W �E�V�U�Y�M�X�I�G�X�Y�V�E�W �E�G�X�Y�E�P�I�W �R�S �J�Y�I�W�I�R �G�E�T�E�G�I�W �H�I �W�I�K�Y�M�V �Q�I�N�S�V�E�R�H�S�� �E�Y�R�U�Y�I
�H�I �Q�S�Q�I�R�X�S �R�S �W�I �Z�M�W�P�Y�Q�F�V�E �Y�R �P�°�Q�M�X�I �] �E �Q�¤�W �H�E�X�S�W �] �G�S�Q�T�Y�X�E�G�M�¶�R �U�Y�I �P�I�W �H�E�Q�S�W�� �Q�I�N�S��
�V�I�W �Q�S�H�I�P�S�W �S�F�X�I�R�I�Q�S�W ���L�E�] �K�I�R�X�I �U�Y�I �T�M�I�R�W�E �U�Y�I �W�M�Q�T�P�I�Q�I�R�X�I �I�W�G�E�P�E�R�H�S �P�S�W �Q�S�H�I�P�S�W
�E�G�X�Y�E�P�I�W �G�S�R �Q�¤�W �H�E�X�S�W �] �Q�¤�W �+�4�9�W �E�P�G�E�R�^�E�V�I�Q�S�W �P�E �%�+�-�
�� �3�X�V�S�W �Q�S�X�M�Z�S�W �T�S�H�V�°�E�R �W�I�V �U�Y�I
�P�E �-�% �R�S �W�I�E �G�E�T�E�^ �H�I �V�I�W�S�P�Z�I�V �T�V�S�F�P�I�Q�E�W �V�I�E�P�I�W ���H�I�W�E�V�V�S�P�P�S �H�I �R�Y�I�Z�S�W �Q�I�H�M�G�E�Q�I�R�X�S�W �S �G�Y��
�V�E �H�I �I�R�J�I�V�Q�I�H�E�H�I�W�� �H�I�W�G�Y�F�V�M�Q�M�I�R�X�S �H�I �R�Y�I�Z�S�W �Q�E�X�I�V�M�E�P�I�W�� �I�X�G���
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�G�¶�Q�S �T�S�H�I�Q�S�W �Y�W�E�V�P�S �T�E�V�E �G�V�I�E�V �P�E�W �R�Y�I�W�X�V�E�W �T�V�S�T�M�E�W��
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�q�� �-�R�X�V�S�H�Y�G�G�M�¶�R �E �P�E �'�S�Q�T�Y�X�E�G�M�¶�R

�G�S�R �4�]�X�L�S�R
�1�Y�] �F�M�I�R�� �T�Y�I�W �E�L�S�V�E �U�Y�I �]�E �W�E�F�I�W �H�I �U�Y�¬ �Z�E �I�W�X�S �H�I �P�E �-�R�X�I�P�M�K�I�R�G�M�E �%�V�X�M�x�G�M�E�P �] �U�Y�¬ �X�M�T�S
�H�I �E�T�P�M�G�E�G�M�S�R�I�W �X�M�I�R�I �I�P �%�T�V�I�R�H�M�^�E�N�I �4�V�S�J�Y�R�H�S ���W�M �R�S �P�S �W�E�F�I�W �X�I �V�I�G�S�Q�M�I�R�H�S �U�Y�I �P�I�E�W �E�P
�G�E�T�°�X�Y�P�S �E�R�X�I�V�M�S�V�
�� �T�V�S�F�E�F�P�I�Q�I�R�X�I �X�I�R�K�E�W �K�E�R�E�W �H�I �I�Q�T�I�^�E�V �E �X�V�E�W�X�I�E�V �] �L�E�G�I�V �X�Y �T�V�M�Q�I�V�E
�E�T�P�M�G�E�G�M�¶�R�� �0�E �F�Y�I�R�E �R�S�X�M�G�M�E �I�W �U�Y�I �R�Y�R�G�E �L�E �W�M�H�S �X�E�R �W�I�R�G�M�P�P�S �] �E�G�G�I�W�M�F�P�I �T�E�V�E �G�Y�E�P�U�Y�M�I�V
�X�M�T�S �H�I �T�I�V�x�P�� �)�\�M�W�X�I�R �Q�Y�P�X�M�X�Y�H �H�I �L�I�V�V�E�Q�M�I�R�X�E�W�����W�Î���Ô�Ø�S�	���Y�W�Î���Ô�Ø�U�Y�I �X�I �T�I�V�Q�M�X�I�R �G�V�I�E�V
�E�T�P�M�G�E�G�M�S�R�I�W �H�I �%�T�V�I�R�H�M�^�E�N�I �4�V�S�J�Y�R�H�S �W�M�R �R�I�G�I�W�M�H�E�H �H�I �W�E�F�I�V �T�V�S�K�V�E�Q�E�V�� �] �G�E�H�E �H�°�E �E�T�E�V�I��
�G�I�R �R�Y�I�Z�E�W�� �]�E �U�Y�I �I�P �E�R�¤�P�M�W�M�W �H�I �H�E�X�S�W �I�R �K�I�R�I�V�E�P �] �P�E �I�\�X�V�E�G�G�M�¶�R �H�I �M�R�J�S�V�Q�E�G�M�¶�R�E�G�G�M�S�R�E�F�P�I
�H�I �P�S�W �Q�M�W�Q�S�W �I�W �Z�M�X�E�P �I�R �Q�Y�G�L�E�W �E�G�X�M�Z�M�H�E�H�I�W�� �%�W�° �T�Y�I�W�� �S�J�V�I�G�I�V �W�S�P�Y�G�M�S�R�I�W �T�E�V�E �K�I�R�X�I �W�M�R
�G�S�R�S�G�M�Q�M�I�R�X�S�W �H�I �T�V�S�K�V�E�Q�E�G�M�¶�R �S �T�I�V�x�P�I�W �R�S �X�¬�G�R�M�G�S�W �I�W �Y�R �Q�I�V�G�E�H�S �I�R �E�Y�K�I�� �7�M�R �I�Q�F�E�V��
�K�S�� �I�R �I�P �Q�S�Q�I�R�X�S �I�R �I�P �U�Y�I �U�Y�M�I�V�E�W �L�E�G�I�V �E�P�K�S �Y�R �T�S�G�S �Q�¤�W �G�S�Q�T�P�I�N�S �S �T�I�V�W�S�R�E�P�M�^�E�H�S��
�Z�E�W �E �R�I�G�I�W�M�X�E�V �W�E�F�I�V �T�V�S�K�V�E�Q�E�V��

�% �T�E�V�X�M�V �H�I �I�W�X�I �T�Y�R�X�S�� �P�E �Q�E�]�S�V �T�E�V�X�I �H�I�P �G�S�R�X�I�R�M�H�S �H�I �I�W�X�I �P�M�F�V�S �E�W�Y�Q�I �U�Y�I �W�E�F�I�W �H�I�W�I�R��
�Z�S�P�Z�I�V�X�I �G�S�R �4�]�X�L�S�R�� �I�P �P�I�R�K�Y�E�N�I �H�I �T�V�S�K�V�E�Q�E�G�M�¶�R �Q�¤�W �Y�X�M�P�M�^�E�H�S �I�R �I�P �%�T�V�I�R�H�M�^�E�N�I �4�V�S�J�Y�R�H�S��
�7�M �]�E �G�S�R�S�G�I�W �I�W�X�I �P�I�R�K�Y�E�N�I �H�I �T�V�S�K�V�E�Q�E�G�M�¶�R�� �I�W �T�S�W�M�F�P�I �U�Y�I �T�V�I�x�I�V�E�W �W�E�P�X�E�V �H�M�V�I�G�X�E�Q�I�R�X�I
�E�P �W�M�K�Y�M�I�R�X�I �G�E�T�°�X�Y�P�S�� �4�S�V �I�P �G�S�R�X�V�E�V�M�S�� �W�M �R�S �X�M�I�R�I�W �R�M �M�H�I�E �H�I �T�V�S�K�V�E�Q�E�V �S �U�Y�M�I�V�I�W �E�W�I�R�X�E�V �P�E�W
�F�E�W�I�W�� �X�I �V�I�G�S�Q�M�I�R�H�S �U�Y�I �W�M�K�E�W �P�I�]�I�R�H�S�� �% �P�S �P�E�V�K�S �H�I �I�W�X�I �G�E�T�°�X�Y�P�S �E�T�V�I�R�H�I�V�¤�W �U�Y�¬ �W�M�K�R�M�x��
�G�E �T�V�S�K�V�E�Q�E�V�� �U�Y�¬ �I�W �Y�R �E�P�K�S�V�M�X�Q�S�� �U�Y�¬ �I�W �Y�R �P�I�R�K�Y�E�N�I �H�I �T�V�S�K�V�E�Q�E�G�M�¶�R �] �P�S�W �J�Y�R�H�E�Q�I�R�X�S�W
�H�I �P�E �T�V�S�K�V�E�Q�E�G�M�¶�R �G�S�R �I�P �P�I�R�K�Y�E�N�I �4�]�X�L�S�R��

�)�R �Q�M�G�Y�V�W�S�S�R�P�M�R�I�T�Y�I�H�I�W �I�R�G�S�R�X�V�E�V �I�W�X�I �G�E�T�°�X�Y�P�S �I�R �J�S�V�Q�E�X�S �Z�°�H�I�S �I�R �I�P �T�V�M�Q�I�V �Q�¶�H�Y�P�S�� �I
�M�R�G�P�Y�W�S �T�Y�I�H�I�W �M�V �Y�R �T�S�G�S �Q�¤�W �E�P�P�¤ �I�R �I�P �W�I�K�Y�R�H�S �T�E�V�E �E�T�V�I�R�H�I�V �Q�¤�W �W�S�F�V�I �4�]�X�L�S�R �E�T�P�M�G�E�H�S
�E�P �E�R�¤�P�M�W�M�W �H�I �H�E�X�S�W�� �%�Q�F�S�W �Q�¶�H�Y�P�S�W �W�S�R �K�V�E�X�Y�M�X�S�W �] �G�S�R�X�M�I�R�I�R �Q�Y�P�X�M�X�Y�H �H�I �I�N�I�V�G�M�G�M�S�W �T�E�V�E
�T�S�R�I�V �E �T�V�Y�I�F�E �X�S�H�S �P�S �U�Y�I �Z�E�W �E �E�T�V�I�R�H�I�V �I�R �I�W�X�I �G�E�T�°�X�Y�P�S��

�‚�5�Y�¬ �I�W �P�E �T�V�S�K�V�E�Q�E�G�M�¶�R�#

�(�I �I�R�X�V�I �P�E�W �H�M�J�I�V�I�R�X�I�W �H�I�x�R�M�G�M�S�R�I�W �H�I�T�V�S�K�V�E�Q�E�G�M�¶�R�U�Y�I �T�S�H�I�Q�S�W �I�R�G�S�R�X�V�E�V�� �P�E �U�Y�I �T�I�V��
�W�S�R�E�P�Q�I�R�X�I �Q�I �K�Y�W�X�E �Q�¤�W �I�W �P�E �W�M�K�Y�M�I�R�X�I��
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�4�V�S�K�V�E�Q�E�V �G�S�R�W�M�W�X�I �I�R �H�I�x�R�M�V �Y�R�E �W�I�G�Y�I�R�G�M�E �H�I �M�R�W�X�V�Y�G�G�M�S�R�I�W �U�Y�I �Y�R �S�V��
�H�I�R�E�H�S�V �H�I�F�I �I�N�I�G�Y�X�E�V �T�E�V�E �V�I�W�S�P�Z�I�V �Y�R �T�V�S�F�P�I�Q�E��

�*�¤�G�M�P�� �‚�R�S�# �%�W�° �T�Y�I�W�� �Y�R �T�V�S�K�V�E�Q�E �R�S �I�W �Q�¤�W �U�Y�I �Y�R�E �P�M�W�X�E �H�I �M�R�W�X�V�Y�G�G�M�S�R�I�W �T�E�V�E �V�I�W�S�P�Z�I�V
�Y�R �T�V�S�F�P�I�Q�E�� �4�E�V�E �I�P�P�S�� �Y�R �T�V�S�K�V�E�Q�E �E�G�I�T�X�E�V�¤ �Y�R �G�S�R�N�Y�R�X�S �H�I�x�R�M�H�S �H�I �I�R�X�V�E�H�E�W ���S�M�R�T�Y�X�W�

�] �K�I�R�I�V�E�V�¤ �W�E�P�M�H�E�W ���S�S�Y�X�T�Y�X�W�
 �G�S�Q�S �V�I�W�Y�P�X�E�H�S �H�I �I�N�I�G�Y�X�E�V �P�E�W �M�R�W�X�V�Y�G�G�M�S�R�I�W��

�%�T�V�I�R�H�I�V �E �T�V�S�K�V�E�Q�E�V�� �I�R�X�S�R�G�I�W�� �R�S �W�M�K�R�M�x�G�E �S�X�V�E �G�S�W�E �U�Y�I �E�T�V�I�R�H�I�V �E �H�I�x�R�M�V �I�W�X�E �W�I�G�Y�I�R��
�G�M�E �H�I �M�R�W�X�V�Y�G�G�M�S�R�I�W �U�Y�I �Y�R �S�V�H�I�R�E�H�S�V �H�I�F�I �I�N�I�G�Y�X�E�V �T�E�V�E �V�I�W�S�P�Z�I�V �I�P �T�V�S�F�P�I�Q�E �E�P �U�Y�I �R�S�W
�I�R�J�V�I�R�X�I�Q�S�W�� �:�S�P�Z�M�I�R�H�S �E�P �I�N�I�Q�T�P�S �U�Y�I �L�I�Q�S�W �Z�M�W�X�S �I�R �I�P �G�E�T�°�X�Y�P�S �E�R�X�I�V�M�S�V�� �I�W�X�S �G�S�R�W�M�W�X�I
�I�R��

�ù�� �(�I�W�G�E�V�K�E�V �] �T�V�I�T�E�V�E�V �Y�R �G�S�R�N�Y�R�X�S �H�I �H�E�X�S�W��
�r�� �(�I�x�R�M�V �Y�R �Q�S�H�I�P�S �H�I �%�T�V�I�R�H�M�^�E�N�I �4�V�S�J�Y�R�H�S��
�s�� �)�R�X�V�I�R�E�V �I�P �Q�S�H�I�P�S��
�t�� �)�Z�E�P�Y�E�V �I�P �Q�S�H�I�P�S��
�u�� �9�W�E�V �I�P �Q�S�H�I�P�S �T�E�V�E �L�E�G�I�V �T�V�I�H�M�G�G�M�S�R�I�W��

�)�P �W�M�K�Y�M�I�R�X�I �V�I�X�S �W�I�V�¤ �X�V�E�H�Y�G�M�V �I�W�X�S�W �T�E�W�S�W �E �Y�R �P�I�R�K�Y�E�N�I �U�Y�I �Y�R �S�V�H�I�R�E�H�S�V �T�Y�I�H�E �I�R�X�I�R�H�I�V��
�4�E�V�E �I�P�P�S�� �X�I�R�I�Q�S�W �E �R�Y�I�W�X�V�E �H�M�W�T�S�W�M�G�M�¶�R �H�M�J�I�V�I�R�X�I�W �L�I�V�V�E�Q�M�I�R�X�E�W �U�Y�I �M�V�I�Q�S�W �H�I�W�G�Y�F�V�M�I�R�H�S
�E �P�S �P�E�V�K�S �H�I �I�W�X�I �G�E�T�°�X�Y�P�S��

�9�R �I�J�I�G�X�S �W�I�G�Y�R�H�E�V�M�S �H�I �E�T�V�I�R�H�I�V �E �T�V�S�K�V�E�Q�E�V �I�W �U�Y�I�� �E�P �L�E�G�I�V�P�S�� �X�E�Q�F�M�¬�R �H�I�W�E�V�V�S�P�P�E�V�¤�W �X�Y
�G�E�T�E�G�M�H�E�H �H�I �V�I�W�S�P�Y�G�M�¶�R �H�I �T�V�S�F�P�I�Q�E�W ���I�P �J�E�Q�S�W�S�T�V�S�F�P�I�Q �W�S�P�Z�M�R�K�
 �E�T�V�I�R�H�M�I�R�H�S �E �T�I�R�W�E�V
�H�I �Q�E�R�I�V�E �P�¶�K�M�G�E �] �I�W�X�V�Y�G�X�Y�V�E�H�E�� �)�W�X�S �X�I �H�S�X�E�V�¤ �H�I �L�I�V�V�E�Q�M�I�R�X�E�W �T�E�V�E �V�I�W�S�P�Z�I�V �T�V�S�F�P�I�Q�E�W
�I�R �X�Y �Z�M�H�E �H�M�E�V�M�E�� �Q�¤�W �E�P�P�¤ �H�I �P�E �T�V�S�K�V�E�Q�E�G�M�¶�R��

�‚�5�Y�¬ �I�W �Y�R �E�P�K�S�V�M�X�Q�S�#

�)�P �W�M�K�Y�M�I�R�X�I �G�S�R�G�I�T�X�S �H�I�P �U�Y�I �Z�E�Q�S�W �E �L�E�F�P�E�V �I�W �I�P �H�I�E�P�K�S�V�M�X�Q�S�� �Y�R�E �T�E�P�E�F�V�E �X�E�Q�F�M�¬�R �Q�Y�]
�G�S�Q�½�R �I�R �P�E �T�V�S�K�V�E�Q�E�G�M�¶�R �] �U�Y�I �L�E�G�I �V�I�J�I�V�I�R�G�M�E �E �P�E �W�I�G�Y�I�R�G�M�E �H�I �M�R�W�X�V�Y�G�G�M�S�R�I�W �U�Y�I �I�P
�S�V�H�I�R�E�H�S�V �H�I�F�I �W�I�K�Y�M�V �T�E�V�E �V�I�W�S�P�Z�I�V �Y�R �T�V�S�F�P�I�Q�E�� �'�S�Q�S �Z�I�V�I�Q�S�W �Q�¤�W �E�H�I�P�E�R�X�I�� �I�W�X�E�W �M�R�W��
�X�V�Y�G�G�M�S�R�I�W �H�I�F�I�R �M�R�H�M�G�E�V �E�P �S�V�H�I�R�E�H�S�V �G�¶�Q�S �Q�E�R�M�T�Y�P�E�V �T�E�W�S �E �T�E�W�S �P�S�W �H�E�X�S�W �G�S�R �P�S�W �U�Y�I
�I�W�X�E�Q�S�W �X�V�E�F�E�N�E�R�H�S�� �9�R �E�P�K�S�V�M�X�Q�S �U�Y�I �I�W �G�E�T�E�^ �H�I �V�I�W�S�P�Z�I�V �Y�R �T�V�S�F�P�I�Q�E �W�I �G�S�R�S�G�I �G�S�Q�S
�Y�R �E�P�K�S�V�M�X�Q�S�G�S�V�V�I�G�X�S�] �T�V�I�G�M�W�S�� �)�R �I�P �G�E�W�S �G�S�R�X�V�E�V�M�S�� �H�I�G�M�Q�S�W �U�Y�I �I�P �E�P�K�S�V�M�X�Q�S �X�M�I�R�I �Y�R
�F�Y�K�� �S �I�V�V�S�V��
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�)�P �G�S�R�G�I�T�X�S �H�I�F�Y�K�� �F�M�G�L�S �I�R �M�R�K�P�¬�W�� �W�I �T�S�T�Y�P�E�V�M�^�¶ �T�S�V�U�Y�I �P�S�W �T�V�M�Q�I�V�S�W �S�V��
�H�I�R�E�H�S�V�I�W �J�E�P�P�E�F�E�R �E �Q�I�R�Y�H�S �H�I�F�M�H�S �E �M�R�W�I�G�X�S�W �U�Y�I �W�I �G�S�P�E�F�E�R �I�R �P�S�W
�G�M�V�G�Y�M�X�S�W �] �T�V�S�Z�S�G�E�F�E�R �U�Y�I �R�S �J�Y�R�G�M�S�R�E�V�E�R �G�S�V�V�I�G�X�E�Q�I�R�X�I��

�3�X�V�S �G�S�R�G�I�T�X�S �Q�Y�] �M�Q�T�S�V�X�E�R�X�I �I�W �I�P �H�I �P�E�I�x�G�M�I�R�G�M�E���X�E�R�X�S �X�I�Q�T�S�V�E�P �G�S�Q�S �I�R �X�¬�V�Q�M�R�S�W
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�P�S �U�Y�I �P�P�E�Q�E�Q�S�W �-�R�X�I�P�M�K�I�R�G�M�E �%�V�X�M�x�G�M�E�P�� �4�]�X�L�S�R �I�W �I�P �V�I�] �M�R�H�M�W�G�Y�X�M�F�P�I�� �)�W�X�S �I�W �H�I�F�M�H�S �E �Q�½�P�X�M��
�T�P�I�W �J�E�G�X�S�V�I�W�� �%�P�K�Y�R�S�W �E �H�I�W�X�E�G�E�V �W�S�R�� �W�Y �J�E�G�M�P�M�H�E�H �H�I �Y�W�S �] �E�T�V�I�R�H�M�^�E�N�I ���P�S �U�Y�I �P�S �L�E�G�I �M�H�I�E�P
�T�E�V�E �K�I�R�X�I �U�Y�I �I�W�X�¤ �E�T�V�I�R�H�M�I�R�H�S �E �T�V�S�K�V�E�Q�E�V�
�� �I�W �Y�R �P�I�R�K�Y�E�N�I �Q�Y�P�X�M�T�P�E�X�E�J�S�V�Q�E ���J�Y�R�G�M�S�R�E
�I�R �;�M�R�H�S�[�W�� �1�E�G�3�7 �] �0�M�R�Y�\�� �I�R�X�V�I �S�X�V�S�W�
�� �I�W �Y�R �P�I�R�K�Y�E�N�I �H�I �G�¶�H�M�K�S �E�F�M�I�V�X�S �] �K�V�E�X�Y�M�X�S �]�� �T�S�V
�½�P�X�M�Q�S�� �T�I�V�S �P�S �Q�¤�W �M�Q�T�S�V�X�E�R�X�I�� �X�M�I�R�I �Y�R�E �I�R�S�V�Q�I �G�S�Q�Y�R�M�H�E�H �H�I �H�I�W�E�V�V�S�P�P�E�H�S�V�I�W �] �Y�R �K�V�E�R
�I�G�S�W�M�W�X�I�Q�E �H�I �P�M�F�V�I�V�°�E�W �U�Y�I �M�Q�T�P�I�Q�I�R�X�E�R �Q�Y�G�L�°�W�M�Q�E �J�Y�R�G�M�S�R�E�P�M�H�E�H �U�Y�I �T�S�H�I�Q�S�W �V�I�E�T�V�S��
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�Z�I�G�L�E�V �W�M�R �X�I�R�I�V �U�Y�I �H�I�W�E�V�V�S�P�P�E�V�P�E �R�S�W�S�X�V�S�W �Q�M�W�Q�S�W�� �4�Y�I�H�I�W �I�R�G�S�R�X�V�E�V �Q�¤�W �M�R�J�S�V�Q�E�G�M�¶�R
�W�S�F�V�I �4�]�X�L�S�R �I�R �W�Y�T�¤�K�M�R�E �[�I�F��

�4�V�M�Q�I�V�S�W �T�E�W�S�W

�'�S�Q�S �]�E �L�I�Q�S�W �Z�M�W�X�S �I�R �I�P �G�E�T�°�X�Y�P�S �E�R�X�I�V�M�S�V�� �P�E �J�S�V�Q�E �Q�¤�W �W�I�R�G�M�P�P�E �H�I �I�Q�T�I�^�E�V �E �Y�W�E�V
�4�]�X�L�S�R �I�W �Y�W�E�R�H�S�'�S�P�E�F�� �Y�R �W�I�V�Z�M�G�M�S �K�V�E�X�Y�M�X�S �H�I �+�S�S�K�P�I �U�Y�I �R�S�W �T�I�V�Q�M�X�I �I�N�I�G�Y�X�E�V �G�¶�H�M�K�S
�4�]�X�L�S�R �I�R �P�E �R�Y�F�I�� �4�E�V�E �I�P�P�S�� �W�M�Q�T�P�I�Q�I�R�X�I �X�I�R�I�Q�S�W �U�Y�I �M�V �E �P�E �T�¤�K�M�R�E �H�I �'�S�P�E�F �] �G�V�I�E�V �Y�R
�R�Y�I�Z�S�R�S�X�I�F�S�S�O���Y�R �H�S�G�Y�Q�I�R�X�S �H�S�R�H�I �T�S�H�I�Q�S�W �I�W�G�V�M�F�M�V �] �I�N�I�G�Y�X�E�V �G�¶�H�M�K�S �4�]�X�L�S�R�
�� �9�R�E �Z�I�^
�G�V�I�E�H�S�� �T�S�H�I�Q�S�W �I�Q�T�I�^�E�V �E �I�W�G�V�M�F�M�V �G�¶�H�M�K�S �I�R �P�E�W �G�I�P�H�E�W �H�I �G�¶�H�M�K�S�� �4�S�V �I�N�I�Q�T�P�S�� �T�S�H�I�Q�S�W
�I�W�G�V�M�F�M�V�1�4�ö���@�M�g�?���	�´ ���E���Ô���g�N�] �I�N�I�G�Y�X�E�V �P�E �G�I�P�H�E �T�Y�P�W�E�R�H�S �I�P �F�S�X�¶�R �H�I�T�P�E�]�U�Y�I �E�T�E�V�I�G�I �E �P�E
�M�^�U�Y�M�I�V�H�E �H�I �P�E �G�I�P�H�E�� �7�M �X�S�H�S �L�E �M�H�S �F�M�I�R�� �H�I�F�I�V�°�E�W �Z�I�V �I�P �X�I�\�X�S�?���	�´ ���E���Ô���N�Y�W�X�S �H�I�F�E�N�S �H�I
�P�E �G�I�P�H�E�� �d�)�R�L�S�V�E�F�Y�I�R�E�� �%�G�E�F�E�W �H�I �I�N�I�G�Y�X�E�V �X�Y �T�V�M�Q�I�V �T�V�S�K�V�E�Q�E �I�R �4�]�X�L�S�R��

�2�S�X�I�F�S�S�O�W�Z�W���7�G�V�M�T�X�W

�0�S�W�R�S�X�I�F�S�S�O�W�� �S �G�Y�E�H�I�V�R�S�W�� �W�S�R �I�R�X�S�V�R�S�W �M�R�X�I�V�E�G�X�M�Z�S�W �U�Y�I �T�I�V�Q�M�X�I�R �P�E �I�N�I�G�Y�G�M�¶�R �H�I �G�¶�H�M��
�K�S �I�R �I�P �R�E�Z�I�K�E�H�S�V�� �)�W�X�S�W �G�Y�E�H�I�V�R�S�W �I�W�X�¤�R �J�S�V�Q�E�H�S�W �T�S�V �G�I�P�H�E�W�� �U�Y�I �T�Y�I�H�I�R �W�I�V �H�I �H�S�W
�X�M�T�S�W�� �G�I�P�H�E�W �H�I �G�¶�H�M�K�S �] �G�I�P�H�E�W �H�I �X�I�\�X�S�� �0�E�W �G�I�P�H�E�W �H�I �G�¶�H�M�K�S �W�S�R �E�U�Y�I�P�P�E�W �U�Y�I �G�S�R��
�X�M�I�R�I�R �G�¶�H�M�K�S �4�]�X�L�S�R�� �Q�M�I�R�X�V�E�W �U�Y�I �P�E�W �G�I�P�H�E�W �H�I �X�I�\�X�S �G�S�R�X�M�I�R�I�R �X�I�\�X�S �J�S�V�Q�E�X�I�E�H�S �G�S�R
�1�E�V�O�H�S�[�R�� �%�H�I�Q�¤�W�� �P�S�W �V�I�W�Y�P�X�E�H�S�W �H�I �P�E�W �G�I�P�H�E�W �U�Y�I �G�S�R�X�M�I�R�I�R �G�¶�H�M�K�S �W�S�R �Z�M�W�M�F�P�I�W �I�R �I�P
�R�S�X�I�F�S�S�O���M�R�G�P�Y�]�I�R�H�S �M�Q�¤�K�I�R�I�W �] �K�V�¤�x�G�E�W�
�� �)�W�X�S �L�E�G�I �H�I �P�S�W�R�S�X�I�F�S�S�O�W�Y�R �I�R�X�S�V�R�S �M�H�I�E�P
�T�E�V�E �I�P �T�V�S�X�S�X�M�T�E�H�S �V�¤�T�M�H�S �H�I �M�H�I�E�W�� �P�E �I�\�T�P�S�V�E�G�M�¶�R �] �E�R�¤�P�M�W�M�W �H�I �H�E�X�S�W �I �M�R�G�P�Y�W�S �P�E �G�V�I�E�G�M�¶�R
�H�I �M�R�J�S�V�Q�I�W�� �'�S�R �P�E �E�]�Y�H�E �H�I �E�P�K�Y�R�S�W�T�P�Y�K�M�R�W�S �I�\�X�I�R�W�M�S�R�I�W �M�R�G�P�Y�W�S �W�I �T�Y�I�H�I �M�V �Q�¤�W �E�P�P�¤
�] �G�V�I�E�V �T�V�I�W�I�R�X�E�G�M�S�R�I�W�� �T�¤�K�M�R�E�W �[�I�F�� �d�S �M�R�G�P�Y�W�S �P�M�F�V�S�W �G�S�Q�S �I�W�X�I �Q�M�W�Q�S �U�Y�I �I�W�X�¤�W �P�I�]�I�R��
�H�S�� �4�S�V �S�X�V�S �P�E�H�S�� �Y�R�E �Z�I�^ �L�E�]�E�W �H�I�W�E�V�V�S�P�P�E�H�S �X�Y �G�¶�H�M�K�S �] �U�Y�M�I�V�E�W �T�S�R�I�V�P�S �I�R �T�V�S�H�Y�G�G�M�¶�R��
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�I�W �V�I�G�S�Q�I�R�H�E�F�P�I �Y�W�E�V�W�G�V�M�T�X�W�� �S �E�V�G�L�M�Z�S�W �H�I �X�I�\�X�S �U�Y�I �G�S�R�X�M�I�R�I�R �X�S�H�S �I�P �G�¶�H�M�K�S �U�Y�I �H�I�F�E
�I�N�I�G�Y�X�E�V�W�I�� �G�S�Q�S �Z�I�V�I�Q�S�W �Q�¤�W �E�H�I�P�E�R�X�I��

�7�M �F�M�I�R �T�Y�I�H�I�W �X�V�E�F�E�N�E�V �G�S�R�R�S�X�I�F�S�S�O�W�H�I �Q�E�R�I�V�E �P�S�G�E�P�� �P�Y�I�K�S �Z�I�V�I�Q�S�W �G�¶�Q�S�� �I�\�M�W�X�I�R �Z�E��
�V�M�S�W �W�I�V�Z�M�G�M�S�W �U�Y�I �R�S�W �T�I�V�Q�M�X�I�R �X�V�E�F�E�N�E�V �H�M�V�I�G�X�E�Q�I�R�X�I �I�R �P�E �R�Y�F�I�� �=�E �L�I�Q�S�W �Z�M�W�X�S �'�S�P�E�F��
�H�I �+�S�S�K�P�I�� �T�I�V�S �X�E�Q�F�M�¬�R �X�I �T�Y�I�H�I �M�R�X�I�V�I�W�E�V �I�G�L�E�V �Y�R �Z�M�W�X�E�^�S �E �P�S�W�R�S�X�I�F�S�S�O�W�H�I�/�E�K�K�P�I��
�%�Q�F�S�W �S�J�V�I�G�I�R �P�E �T�S�W�M�F�M�P�M�H�E�H�� �E�H�I�Q�¤�W�� �H�I �I�N�I�G�Y�X�E�V �R�Y�I�W�X�V�S �G�¶�H�M�K�S �I�R �+�4�9�W �] �8�4�9�W�� �P�S �U�Y�I
�R�S�W �T�I�V�Q�M�X�I �E�G�I�P�I�V�E�V �I�P �I�R�X�V�I�R�E�Q�M�I�R�X�S �H�I �R�Y�I�W�X�V�S�W �Q�S�H�I�P�S�W �H�I �E�T�V�I�R�H�M�^�E�N�I �T�V�S�J�Y�R�H�S��

�8�S�H�S �I�P �G�¶�H�M�K�S �U�Y�I �E�T�E�V�I�G�I �I�R �I�W�X�I �P�M�F�V�S �T�S�H�V�¤�W �I�N�I�G�X�Y�E�V�P�S �I�R�R�S�X�I�F�S�S�O�W���E �R�S �W�I�V �U�Y�I
�M�R�H�M�U�Y�I �P�S �G�S�R�X�V�E�V�M�S�
�� �T�S�V �P�S �U�Y�I �H�I�N�S �E �X�Y �I�P�I�G�G�M�¶�R �P�E �T�P�E�X�E�J�S�V�Q�E �U�Y�I �U�Y�M�I�V�E�W �Y�W�E�V�� �7�M �X�I
�W�M�I�R�X�I�W �Q�¤�W �G�¶�Q�S�H�S �X�V�E�F�E�N�E�R�H�S �G�S�R�R�S�X�I�F�S�S�O�W�� �E�H�I�P�E�R�X�I�� �7�M �T�V�I�x�I�V�I�W �X�V�E�F�E�N�E�V �G�S�R�W�G�V�M�T�X�W��
�I�W�X�Y�T�I�R�H�S�� �)�R �G�Y�E�P�U�Y�M�I�V �G�E�W�S�� �X�I �V�I�G�S�Q�M�I�R�H�S �U�Y�I �X�I �J�E�Q�M�P�M�E�V�M�G�I�W �G�S�R �P�S�W�R�S�X�I�F�S�S�O�W�� �]�E �U�Y�I
�W�S�R �Y�R�E �L�I�V�V�E�Q�M�I�R�X�E �Q�Y�] �½�X�M�P �T�E�V�E �I�P �H�I�W�E�V�V�S�P�P�S �H�I �E�T�P�M�G�E�G�M�S�R�I�W �H�I �E�T�V�I�R�H�M�^�E�N�I �T�V�S�J�Y�R�H�S��

�-�R�W�X�E�P�E�G�M�¶�R

�-�R�H�I�T�I�R�H�M�I�R�X�I�Q�I�R�X�I �H�I �W�M �H�I�G�M�H�I�W �X�V�E�F�E�N�E�V �G�S�R�R�S�X�I�F�S�S�O�W�S�W�G�V�M�T�X�W�� �X�I �V�I�G�S�Q�M�I�R�H�S �G�S�R��
�x�K�Y�V�E�V �Y�R �I�R�X�S�V�R�S �H�I �H�I�W�E�V�V�S�P�P�S �I�R �X�Y �S�V�H�I�R�E�H�S�V�� �P�S �U�Y�I �P�P�E�Q�E�Q�S�W �X�V�E�F�E�N�E�V �I�R �P�S�G�E�P �Y�S�R��
�T�V�I�Q�M�W�I�I�R �G�S�R�X�V�E�T�S�W�M�G�M�¶�R �E �X�V�E�F�E�N�E�V �I�R �V�I�Q�S�X�S �I�R �P�E �R�Y�F�I�� �I�P�G�P�S�Y�H���G�S�Q�S �L�I�Q�S�W �Z�M�W�X�S
�E�R�X�I�W �Y�W�E�R�H�S �'�S�P�E�F�
�� �)�R �I�P �T�V�M�Q�I�V �G�E�W�S�� �P�S�W �V�I�G�Y�V�W�S�W �G�S�Q�T�Y�X�E�G�M�S�R�E�P�I�W �W�I�V�¤�R �E�U�Y�I�P�P�S�W �H�I
�P�S�W �U�Y�I �H�M�W�T�S�R�K�E�W �I�R �X�Y �S�V�H�I�R�E�H�S�V�� �G�S�R �P�E�W �P�M�Q�M�X�E�G�M�S�R�I�W �U�Y�I �I�P�P�S �G�S�R�P�P�I�Z�E�� �)�R �I�P �W�I�K�Y�R��
�H�S�� �X�I�R�H�V�¤�W �Q�¤�W �y�I�\�M�F�M�P�M�H�E�H �E �P�E �L�S�V�E �H�I �I�P�I�K�M�V �P�S�W �V�I�G�Y�V�W�S�W �U�Y�I �R�I�G�I�W�M�X�E�W �E �G�E�Q�F�M�S �H�I �Y�R
�Q�E�]�S�V �G�S�W�X�I �] �G�S�Q�T�P�I�N�M�H�E�H��

�0�S �T�V�M�Q�I�V�S �U�Y�I �R�I�G�I�W�M�X�E�W �T�E�V�E �I�Q�T�I�^�E�V �E �T�V�S�K�V�E�Q�E�V �G�S�R �4�]�X�L�S�R �I�W �Y�R �I�H�M�X�S�V �H�I �X�I�\�X�S��
�)�\�M�W�X�I�R �Z�E�V�M�E�W �E�P�X�I�V�R�E�X�M�Z�E�W�� �T�I�V�S �Q�M �V�I�G�S�Q�I�R�H�E�G�M�¶�R �I�W �Y�W�E�V�:�M�W�Y�E�P �7�X�Y�H�M�S �'�S�H�I�� �Y�R �I�H�M�X�S�V
�K�V�E�X�Y�M�X�S �] �H�I �G�¶�H�M�K�S �E�F�M�I�V�X�S �H�I�W�E�V�V�S�P�P�E�H�S �T�S�V �1�M�G�V�S�W�S�J�X �G�S�R �Y�R�E �I�\�G�I�P�I�R�X�I �M�R�X�I�K�V�E�G�M�¶�R �G�S�R
�4�]�X�L�S�R �]�R�S�X�I�F�S�S�O�W�� �4�Y�I�H�I�W �M�R�W�X�E�P�E�V�P�S �I�R �G�Y�E�P�U�Y�M�I�V �W�M�W�X�I�Q�E �S�T�I�V�E�X�M�Z�S �Y�W�E�R�H�S �P�E�W �M�R�W�X�V�Y�G��
�G�M�S�R�I�W �U�Y�I �I�R�G�S�R�X�V�E�V�¤�W �I�R �W�Y �T�¤�K�M�R�E �[�I�F�� �9�R�E �Z�I�^ �M�R�W�X�E�P�E�H�S�� �H�I�F�I�V�°�E�W �Z�I�V �E�P�K�S �G�S�Q�S �I�W�X�S��
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�0�E �E�T�E�V�M�I�R�G�M�E �x�R�E�P �H�I �X�Y �I�H�M�X�S�V �H�I�T�I�R�H�I�V�¤ �H�I �P�E �G�S�R�x�K�Y�V�E�G�M�¶�R �U�Y�I �Y�W�I�W�� �T�I�V�S �P�S�W �X�V�I�W �G�S�Q��
�T�S�R�I�R�X�I�W �T�V�M�R�G�M�T�E�P�I�W �U�Y�I �Y�W�E�V�I�Q�S�W �W�S�R �I�P �I�\�T�P�S�V�E�H�S�V �H�I �E�V�G�L�M�Z�S�W ���T�E�R�I�P �H�I �P�E �M�^�U�Y�M�I�V�H�E�
��
�I�P �T�E�R�I�P �T�V�M�R�G�M�T�E�P ���H�S�R�H�I �I�W�G�V�M�F�M�V�I�Q�S�W �I�P �G�¶�H�M�K�S �H�I �4�]�X�L�S�R�
 �] �P�E �X�I�V�Q�M�R�E�P ���T�E�R�I�P �M�R�J�I�V�M�S�V��
�U�Y�I �Y�W�E�V�I�Q�S�W �T�E�V�E �I�N�I�G�X�Y�E�V�W�G�V�M�T�X�W�] �S�X�V�S�W �T�V�S�K�V�E�Q�E�W�
�� �8�I �E�R�M�Q�S �E �U�Y�I �G�V�I�I�W �Y�R �R�Y�I�Z�S �E�V��
�G�L�M�Z�S�� �E�P �U�Y�I �T�Y�I�H�I�W �P�P�E�Q�E�V���´�ö���;�1�_�G�S�R �I�P �Q�M�W�Q�S �G�S�R�X�I�R�M�H�S �H�I�P�R�S�X�I�F�S�S�O�U�Y�I �L�I�Q�S�W �Z�M�W�X�S
�E�R�X�I�W ���1�4�ö���@�M�g�?���	�´ ���E���Ô���g�N�
�� �4�E�V�E �T�S�H�I�V �I�N�I�G�Y�X�E�V �I�P�W�G�V�M�T�X�G�S�R �4�]�X�L�S�R �Y�W�E�Q�S�W �I�P �G�S�Q�E�R�H�S
�1�_�@�ó�����W�I�K�Y�M�H�S �H�I�P �R�S�Q�F�V�I �H�I�P �E�V�G�L�M�Z�S�� �4�E�V�E �R�Y�I�W�X�V�S �I�N�I�Q�T�P�S��

���´�8�ó

�1�_�@�ó���� ���´�ö���;�1�_

�)�R �I�P �I�N�I�Q�T�P�S �H�I �P�E �M�Q�E�K�I�R �T�Y�I�H�I�W �Z�I�V �I�P �G�S�Q�E�R�H�S�1�_�@�ó������ ���´�ö���;�1�_�I�R �P�E �X�I�V�Q�M�R�E�P�� �]�E �U�Y�I
�I�W�X�S�] �Y�W�E�R�H�S �P�E �Z�I�V�W�M�¶�R �s �H�I �4�]�X�L�S�R�� �E�Y�R�U�Y�I �T�S�V �P�S �K�I�R�I�V�E�P �T�S�H�V�¤�W �Y�W�E�V �E�Q�F�E�W �J�S�V�Q�E�W
�M�R�H�M�W�X�M�R�X�E�Q�I�R�X�I��

�)�W �T�V�S�F�E�F�P�I �U�Y�I �I�R �X�Y �S�V�H�I�R�E�H�S�V �]�E �X�I�R�K�E�W �M�R�W�X�E�P�E�H�S �4�]�X�L�S�R�� �4�E�V�E �G�S�Q�T�V�S�F�E�V�P�S �T�Y�I�H�I�W
�I�N�I�G�Y�X�E�V �I�P �G�S�Q�E�R�H�S �E�R�X�I�V�M�S�V �] �Z�I�V �W�M �J�Y�R�G�M�S�R�E�� �)�R �G�E�W�S �G�S�R�X�V�E�V�M�S�� �X�I�R�H�V�¤�W �U�Y�I �M�R�W�X�E�P�E�V�P�S��
�)�\�M�W�X�I�R �Z�E�V�M�E�W �J�S�V�Q�E�W �H�I �M�R�W�X�E�P�E�V �4�]�X�L�S�R�� �P�E �Q�¤�W �W�I�R�G�M�P�P�E �I�W �T�V�S�F�E�F�P�I�Q�I�R�X�I �W�I�K�Y�M�V �P�E�W �M�R�W��
�X�V�Y�G�G�M�S�R�I�W �H�I �P�E�T�¤�K�M�R�E �S�x�G�M�E�P�� �9�R�E �E�P�X�I�V�R�E�X�M�Z�E �G�S�R�W�M�W�X�I �I�R �Y�W�E�V�1�M�R�M�G�S�R�H�E�� �Y�R�E �H�M�W�X�V�M�F�Y�G�M�¶�R
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�H�I �4�]�X�L�S�R �U�Y�I �M�R�G�P�Y�]�I �E�H�I�Q�¤�W �Y�R �K�I�W�X�S�V �H�I �T�E�U�Y�I�X�I�W�� �E�Y�R�U�Y�I �W�Y �M�R�W�X�E�P�E�G�M�¶�R �T�Y�I�H�I �W�I�V �Y�R
�T�S�G�S �Q�¤�W �G�S�Q�T�P�I�N�E��

�)�R �G�Y�E�P�U�Y�M�I�V �G�E�W�S �Z�E�W �E �T�S�H�I�V �M�R�W�X�E�P�E�V �P�M�F�V�I�V�°�E�W �Y�W�E�R�H�S �I�P �K�I�W�X�S�V �H�I �T�E�U�Y�I�X�I�W�1�ö�1�� �4�S�V �I�N�I�Q��
�T�P�S�� �T�E�V�E �M�R�W�X�E�P�E�V �P�E �P�M�F�V�I�V�°�E���E�1�_�@�Ø�4�I�N�I�G�Y�X�E�Q�S�W �I�P �G�S�Q�E�R�H�S�1�ö�1 �ö���8�@�´�	�	 ���E�1�_�@�Ø�4�I�R �P�E �X�I�V��
�Q�M�R�E�P�� �)�W�X�I �T�E�U�Y�I�X�I �R�S�W �T�I�V�Q�M�X�M�V�¤ �I�N�I�G�Y�X�E�V�R�S�X�I�F�S�S�O�W�I�R �P�S�G�E�P�� �4�E�V�E �I�P�P�S�� �I�N�I�G�Y�X�E�Q�S�W �I�P
�G�S�Q�E�R�H�S���E�1�_�@�Ø�4 �����@�Ø�Í�������I�R �P�E �X�I�V�Q�M�R�E�P�� �)�W�X�S �E�F�V�M�V�¤ �Y�R�E �R�Y�I�Z�E �T�I�W�X�E�´�E �I�R �R�Y�I�W�X�V�S �R�E�Z�I��
�K�E�H�S�V �G�S�R �I�P �I�\�T�P�S�V�E�H�S�V �H�I �E�V�G�L�M�Z�S�W �H�I �.�Y�T�]�X�I�V�� �(�I�W�H�I �E�U�Y�° �T�S�H�I�Q�S�W �G�V�I�E�V �R�Y�I�Z�S�W�R�S�X�I��
�F�S�S�O�W�S �E�F�V�M�V �P�S�W �U�Y�I �]�E �X�I�R�K�E�Q�S�W �I�R �R�Y�I�W�X�V�S �S�V�H�I�R�E�H�S�V�� �%�P�X�I�V�R�E�X�M�Z�E�Q�I�R�X�I�� �T�Y�I�H�I�W �E�F�V�M�V �Y�R
�R�S�X�I�F�S�S�O�H�I�W�H�I �:�M�W�Y�E�P �7�X�Y�H�M�S �'�S�H�I ���Q�M �S�T�G�M�¶�R �J�E�Z�S�V�M�X�E�
�� �4�E�V�E �I�P�P�S�� �G�V�I�E �Y�R �E�V�G�L�M�Z�S �E�G�E�F�E�H�S
�I�R�;�ö�1�_���Í�] �¤�F�V�I�P�S �I�R �I�P �I�H�M�X�S�V��

�)�P �½�P�X�M�Q�S �T�E�W�S �T�E�V�E �H�I�N�E�V �X�S�H�S �P�M�W�X�S �I�W �M�R�W�X�E�P�E�V �P�E �I�\�X�I�R�W�M�¶�R �H�I �4�]�X�L�S�R �T�E�V�E �:�7�'�S�H�I�� �4�E�V�E
�I�P�P�S�� �E�F�V�I �I�P �T�E�R�I�P �H�I �I�\�X�I�R�W�M�S�R�I�W �] �F�Y�W�G�E �4�]�X�L�S�R�� �d�-�R�W�X�E�P�E �P�E �I�\�X�I�R�W�M�¶�R �] �P�M�W�X�S�� �7�M �R�I�G�I�W�M�X�E�W
�Q�¤�W �E�]�Y�H�E �I�R �I�P �T�V�S�G�I�W�S �H�I �M�R�W�X�E�P�E�G�M�¶�R �] �G�S�R�x�K�Y�V�E�G�M�¶�R�� �X�I �V�I�G�S�Q�M�I�R�H�S �U�Y�I �Q�M�V�I�W �I�W�X�I
�Z�M�H�I�S�I�R �I�P �U�Y�I �P�S �L�E�G�I�Q�S�W �X�S�H�S �T�E�W�S �E �T�E�W�S��

�8�E�Q�F�M�¬�R �X�I �V�I�G�S�Q�M�I�R�H�S �U�Y�I �X�I �E�G�S�W�X�Y�Q�F�V�I�W �E �F�Y�W�G�E�V �I�R �M�R�X�I�V�R�I�X ���S �T�V�I�K�Y�R�X�E�V�P�I �E �X�Y �-�%
�J�E�Z�S�V�M�X�E�
 �G�Y�E�P�U�Y�M�I�V �I�V�V�S�V �S �T�V�S�F�P�I�Q�E �U�Y�I �X�I �Z�E�]�E�W �I�R�G�S�R�X�V�E�R�H�S �T�S�V �I�P �G�E�Q�M�R�S�� �8�I �E�W�I�K�Y�V�S
�U�Y�I �X�I �Z�E�R �E �W�E�P�M�V �Q�Y�G�L�S�W �I�V�V�S�V�I�W�� �Q�Y�G�L�S�W�� �] �Y�R�E �F�½�W�U�Y�I�H�E �V�¤�T�M�H�E �I�W �P�E �Q�I�N�S�V �J�S�V�Q�E �H�I
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�V�I�W�S�P�Z�I�V�P�S�W�� �4�Y�I�H�I�W �G�S�T�M�E�V �] �T�I�K�E�V �I�R �X�Y �R�E�Z�I�K�E�H�S�V �I�P �I�V�V�S�V �S�� �W�M �I�W �Q�Y�] �P�E�V�K�S�� �G�S�T�M�E�V �P�E
�T�E�V�X�I �H�I�P �I�V�V�S�V �Q�¤�W �V�I�P�I�Z�E�R�X�I �U�Y�I �X�I �T�Y�I�H�E �W�I�V�Z�M�V �T�E�V�E �I�R�G�S�R�X�V�E�V �Y�R�E �W�S�P�Y�G�M�¶�R��

�)�P �M�R�X�I�V�T�V�I�X�E�H�S�V �H�I �4�]�X�L�S�R

�%�R�X�I�W �H�I �W�I�K�Y�M�V �Q�I �K�Y�W�X�E�V�°�E �H�I�H�M�G�E�V �Y�R�E�W �P�°�R�I�E�W �E �I�\�T�P�M�G�E�V �U�Y�¬ �I�W �P�S �U�Y�I �I�W�X�¤ �T�E�W�E�R�H�S
�G�Y�E�R�H�S �I�N�I�G�Y�X�E�Q�S�W �I�P �G�S�Q�E�R�H�S�1�_�@�ó���� ���´�ö���;�1�_�S �F�M�I�R �G�Y�E�R�H�S �I�N�I�G�Y�X�E�Q�S�W �Y�R�E �G�I�P�H�E �H�I
�Y�R�R�S�X�I�F�S�S�O�� �)�R �E�Q�F�S�W �G�E�W�S�W�� �P�S �U�Y�I �S�G�Y�V�V�I �I�W �U�Y�I �Y�R �T�V�S�K�V�E�Q�E �P�P�E�Q�E�H�S �I�P �M�R�X�I�V�T�V�I�X�E��
�H�S�V ���U�Y�I �L�E�W �M�R�W�X�E�P�E�H�S �I�R �X�Y �S�V�H�I�R�E�H�S�V �E�P �M�R�W�X�E�P�E�V �4�]�X�L�S�R�
 �X�V�E�H�Y�G�I �I�P �G�¶�H�M�K�S �E�P �P�I�R�K�Y�E�N�I
�Q�¤�U�Y�M�R�E ���P�S�W �G�I�V�S�W �] �Y�R�S�W �U�Y�I �I�P �S�V�H�I�R�E�H�S�V �I�R�X�M�I�R�H�I�
 �] �P�S �I�N�I�G�Y�X�E�� �)�W�X�I �M�R�X�I�V�T�V�I�X�E�H�S�V �I�W�X�¤
�H�I�W�E�V�V�S�P�P�E�H�S �Y�W�E�R�H�S �I�P �P�I�R�K�Y�E�N�I �H�I �T�V�S�K�V�E�Q�E�G�M�¶�R �H�I �F�E�N�S �R�M�Z�I�P �'�� �)�W �M�Q�T�S�V�X�E�R�X�I �H�M�J�I�V�I�R�G�M�E�V
�I�R�X�V�I �Y�R �M�R�X�I�V�T�V�I�X�E�H�S�V �] �Y�R �G�S�Q�T�M�P�E�H�S�V�� �T�I�W�I �E �U�Y�I �W�Y�W �J�Y�R�G�M�S�R�I�W �W�S�R �W�M�Q�M�P�E�V�I�W�� �9�R �G�S�Q�T�M��
�P�E�H�S�V �X�V�E�H�Y�G�I �I�P �G�¶�H�M�K�S �J�Y�I�R�X�I �E �G�¶�H�M�K�S �Q�¤�U�Y�M�R�E �H�I �Y�R�E �Z�I�^�� �Q�M�I�R�X�V�E�W �U�Y�I �Y�R �M�R�X�I�V�T�V�I�X�E�H�S�V
�P�S �L�E�G�I �P�°�R�I�E �E �P�°�R�I�E�� �)�W�X�S �M�Q�T�P�M�G�E �U�Y�I �P�S�W �P�I�R�K�Y�E�N�I�W �G�S�Q�T�M�P�E�H�S�W�� �G�S�Q�S �' �S �'������ �X�I�R�K�E�R �U�Y�I
�W�I�V �V�I�G�S�Q�T�M�P�E�H�S�W �G�E�H�E �Z�I�^ �U�Y�I �W�I �Q�S�H�M�x�G�E �I�P �G�¶�H�M�K�S �J�Y�I�R�X�I ���P�S �G�Y�E�P �T�Y�I�H�I �P�P�I�Z�E�V �Y�R �F�Y�I�R
�V�E�X�S �I�R �T�V�S�]�I�G�X�S�W �K�V�E�R�H�I�W �G�S�R �Q�Y�G�L�E�W �M�R�X�I�V�H�I�T�I�R�H�I�R�G�M�E�W�
�� �Q�M�I�R�X�V�E�W �U�Y�I �P�S�W �P�I�R�K�Y�E�N�I�W �M�R��
�X�I�V�T�V�I�X�E�H�S�W�� �G�S�Q�S �4�]�X�L�S�R�� �R�S �P�S �R�I�G�I�W�M�X�E�R�� �)�W�X�S �W�I �X�V�E�H�Y�G�I �I�R �Y�R�E �K�V�E�R �E�K�M�P�M�H�E�H �E �P�E �L�S�V�E �H�I
�T�V�S�K�V�E�Q�E�V �E �G�S�W�X�E �H�I �T�I�V�H�I�V �I�x�G�M�I�R�G�M�E �I�R �X�M�I�Q�T�S �H�I �I�N�I�G�Y�G�M�¶�R�� �]�E �U�Y�I �I�P �G�¶�H�M�K�S �Q�¤�U�Y�M�R�E
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�8�E�P �] �G�S�Q�S �L�I �Q�I�R�G�M�S�R�E�H�S �E�R�X�I�V�M�S�V�Q�I�R�X�I�� �P�E �T�V�M�R�G�M�T�E�P �Z�I�R�X�E�N�E �U�Y�I �S�J�V�I�G�I �4�]�X�L�S�R �J�V�I�R�X�I �E
�S�X�V�S�W �P�I�R�K�Y�E�N�I�W �H�I �T�V�S�K�V�E�Q�E�G�M�¶�R �I�W �I�P �K�V�E�R �I�G�S�W�M�W�X�I�Q�E �H�I �P�M�F�V�I�V�°�E�W �U�Y�I �I�\�M�W�X�I�R�� �)�W�X�E�W �P�M�F�V�I��
�V�°�E�W �W�S�R �T�E�U�Y�I�X�I�W �H�I �G�¶�H�M�K�S �U�Y�I �S�X�V�S�W �H�I�W�E�V�V�S�P�P�E�H�S�V�I�W �L�E�R �M�Q�T�P�I�Q�I�R�X�E�H�S �] �U�Y�I �R�S�W�S�X�V�S�W
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�H�I �r�� �'�M�I�V�X�S�� �4�E�V�E �I�R�X�I�R�H�I�V �G�¶�Q�S �Y�R �S�V�H�I�R�E�H�S�V �I�W �G�E�T�E�^ �H�I �V�I�T�V�I�W�I�R�X�E�V �Q�¤�W �M�R�J�S�V�Q�E�G�M�¶�R
�X�I�R�I�Q�S�W �U�Y�I �I�R�X�I�R�H�I�V �T�V�M�Q�I�V�S �G�¶�Q�S �P�S �L�E�G�I�Q�S�W �R�S�W�S�X�V�S�W�� �7�M �F�M�I�R �I�R �R�Y�I�W�X�V�S �W�M�W�X�I�Q�E �I�R
�F�E�W�I �ù�w �H�M�W�T�S�R�I�Q�S�W �H�I �P�S�W �H�°�K�M�X�S�W �H�I�P �w �E�P �v�� �‚�U�Y�¬ �S�G�Y�V�V�I �G�Y�E�R�H�S �U�Y�I�V�I�Q�S�W �V�I�T�V�I�W�I�R�X�E�V��
�T�S�V �I�N�I�Q�T�P�S�� �I�P �R�½�Q�I�V�S �t�r���v ���G�Y�E�X�V�S �Q�M�P �H�S�W�G�M�I�R�X�S�W �W�I�W�I�R�X�E �] �R�Y�I�Z�I�
�#�� �)�R �T�V�M�Q�I�V �P�Y�K�E�V��
�G�S�K�I�Q�S�W �I�P �H�°�K�M�X�S �U�Y�I �I�W�X�¤ �Q�¤�W �E �P�E �M�^�U�Y�M�I�V�H�E�� �I�P �t�� �] �P�S �Q�Y�P�X�M�T�P�M�G�E�Q�S�W �T�S�V �P�E �F�E�W�I�� �ù�w��
�I�P�I�Z�E�H�E �E �P�E �T�S�W�M�G�M�¶�R �I�R �P�E �U�Y�I �W�I �I�R�G�Y�I�R�X�V�E �I�P �H�°�K�M�X�S�� �I�Q�T�I�^�E�R�H�S �E �G�S�R�X�E�V �H�I�W�H�I �P�E �H�I�V�I�G�L�E
�G�S�R �P�E �T�S�W�M�G�M�¶�R �w�� �6�I�T�M�X�M�I�R�H�S �I�P �T�V�S�G�I�W�S �T�E�V�E �X�S�H�S�W �P�S�W �H�°�K�M�X�S�W �S�F�X�I�R�I�Q�S�W �G�S�Q�S �V�I�W�Y�P�X�E�H�S
4 � 103 + 2 � 102 + 6 � 101 + 9 � 100 = 4000 + 200 + 60 + 9 = 4269 �� �)�W�X�S �I�W �Y�R �T�V�S�G�I�W�S �U�Y�I
�P�E�W �T�I�V�W�S�R�E�W �P�P�I�Z�E�Q�S�W �E �G�E�F�S �H�I �Q�E�R�I�V�E �M�R�G�S�R�W�G�M�I�R�X�I �] �R�S�W �T�I�V�Q�M�X�I�� �W�M�R �H�E�V�R�S�W �G�Y�I�R�X�E��
�V�I�T�V�I�W�I�R�X�E�V �G�Y�E�P�U�Y�M�I�V �R�½�Q�I�V�S �I�R �F�E�W�I �ù�w��

�8�I �V�I�X�S �E �U�Y�I �E�T�P�M�U�Y�I�W �P�E �Q�M�W�Q�E �P�¶�K�M�G�E �T�E�V�E �H�I�W�G�Y�F�V�M�V �U�Y�¬ �R�½�Q�I�V�S�W ���I�R
�F�E�W�I �ù�w�
 �W�I �V�I�T�V�I�W�I�R�X�E�R �G�S�R �P�S�W �R�½�Q�I�V�S�W �w�w�w�� �w�w�ù �] �ù�w�ù �I�R �F�E�W�I �r��

�)�R �P�E �N�I�V�K�E�� �W�I �G�S�R�S�G�I �G�S�Q�S�F�M�X�E �G�E�H�E �Y�R�S �H�I �P�S�W �H�°�K�M�X�S�W �U�Y�I �G�S�Q�T�S�R�I�R �Y�R �R�½�Q�I�V�S �I�R
�F�E�W�I �r�� �%�W�° �T�Y�I�W�� �I�P �R�½�Q�I�V�S �ù�w�ù �W�I �G�S�Q�T�S�R�I �H�I �s �F�M�X�W��

�4�S�V �H�I�R�X�V�S�� �Y�R �S�V�H�I�R�E�H�S�V �I�W�X�¤ �G�S�Q�T�Y�I�W�X�S �T�S�V �Q�M�P�I�W �H�I �Q�M�P�P�S�R�I�W �H�I �I�W�X�E�W�F�S�Q�F�M�P�P�E�W�� �P�P�E�Q�E��
�H�E�W �X�V�E�R�W�M�W�X�S�V�I�W�� �G�E�T�E�G�I�W �H�I �V�I�T�V�I�W�I�R�X�E�V �] �T�V�S�G�I�W�E�V �Q�Y�G�L�°�W�M�Q�S�W�F�M�X�W�H�I �M�R�J�S�V�Q�E�G�M�¶�R�� �)�W�X�I
�I�W �I�P �J�Y�R�H�E�Q�I�R�X�S �Y�X�M�P�M�^�E�H�S �T�S�V �X�S�H�S�W �P�S�W �H�M�J�I�V�I�R�X�I�W �X�M�T�S�W �H�I �S�V�H�I�R�E�H�S�V�I�W �U�Y�I �I�R�G�S�R�X�V�E�Q�S�W
�E �R�Y�I�W�X�V�S �E�P�V�I�H�I�H�S�V�� �H�I�W�H�I �P�S�W �K�V�E�R�H�I�W �G�I�R�X�V�S�W �H�I �H�E�X�S�W �P�P�I�R�S�W �H�I �W�I�V�Z�M�H�S�V�I�W �H�I�P �X�E�Q�E�´�S �H�I
�R�I�Z�I�V�E�W �V�I�T�P�I�X�S�W �H�I �T�V�S�G�I�W�E�H�S�V�I�W ���X�E�Q�F�M�¬�R �G�S�R�S�G�M�H�S �G�S�Q�S�P�E �R�Y�F�I�
 �L�E�W�X�E �P�S�W �T�I�U�Y�I�´�S�W
�S�V�H�I�R�E�H�S�V�I�W �U�Y�I �P�P�I�Z�E�Q�S�W �I�R �I�P �F�S�P�W�M�P�P�S �I�R �R�Y�I�W�X�V�S�W �X�I�P�¬�J�S�R�S�W �Q�¶�Z�M�P�I�W�� �T�E�W�E�R�H�S �T�S�V �P�S�W

�t�s
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�S�V�H�I�R�E�H�S�V�I�W �H�I �W�S�F�V�I�Q�I�W�E�� �T�S�V�X�¤�X�M�P�I�W �I �M�R�G�P�Y�W�S �P�S�W �U�Y�I �I�R�G�S�R�X�V�E�Q�S�W �I�R �G�S�G�L�I�W�� �I�P�I�G�X�V�S��
�H�S�Q�¬�W�X�M�G�S�W �] �S�X�V�S�W �H�M�W�T�S�W�M�X�M�Z�S�W �H�I �Y�W�S �G�S�X�M�H�M�E�R�S�� �= �I�W �U�Y�I �L�S�] �I�R �H�°�E �T�S�H�I�Q�S�W �I�R�G�S�R�X�V�E�V
�S�V�H�I�R�E�H�S�V�I�W �I�R �X�S�H�E�W �T�E�V�X�I�W�� �T�V�S�G�I�W�E�R�H�S �I�W�X�S�W �Y�R�S�W �] �G�I�V�S�W �E �K�V�E�R �Z�I�P�S�G�M�H�E�H��

�4�Y�I�H�I�W �E�T�V�I�R�H�I�V �Q�¤�W �W�S�F�V�I �I�P �J�Y�R�G�M�S�R�E�Q�M�I�R�X�S �H�I �P�S�W �S�V�H�I�R�E�H�S�V�I�W �] �W�Y�W �H�M�J�I�V�I�R�X�I�W �G�S�Q��
�T�S�R�I�R�X�I�W ���'�4�9�W�� �H�M�W�G�S�W �H�Y�V�S�W�� �Q�I�Q�S�V�M�E�W �6�%�1�� �+�4�9�W�� �G�
 �I�R �I�P �W�M�K�Y�M�I�R�X�I�Z�M�H�I�S��

�6�I�T�V�I�W�I�R�X�E�G�M�¶�R �H�I �X�I�\�X�S

�9�R �S�V�H�I�R�E�H�S�V �I�W �G�E�T�E�^ �H�I �V�I�T�V�I�W�I�R�X�E�V �M�R�J�S�V�Q�E�G�M�¶�R �H�I �X�M�T�S �X�I�\�X�S �E�W�M�K�R�E�R�H�S�� �T�S�V �I�N�I�Q�T�P�S��
�Y�R �R�½�Q�I�V�S �E �G�E�H�E �P�I�X�V�E�� �(�I �L�I�G�L�S�� �I�R �I�W�X�E �M�H�I�E �W�I �F�E�W�E�R �T�V�I�G�M�W�E�Q�I�R�X�I �I�W�X�¤�R�H�E�V�I�W �G�S�Q�S �I�P
�%�7�'�-�- ���U�Y�I �Y�W�E �� �F�M�X�W �T�E�V�E �V�I�T�V�I�W�I�R�X�E�V �P�I�X�V�E�W �] �G�E�V�E�G�X�I�V�I�W�
 �S �I�P �9�R�M�G�S�H�I ���U�Y�I �X�M�I�R�I �Z�E�V�M�E�R�X�I�W
�H�I ���� �ù�� �] �s�r �F�M�X�W �G�E�T�E�G�I�W �H�I �V�I�T�V�I�W�I�R�X�E�V �G�E�V�E�G�X�I�V�I�W �I�R �G�Y�E�P�U�Y�M�I�V �M�H�M�S�Q�E�� �M�R�G�P�Y�M�H�E �R�Y�I�W�X�V�E
�U�Y�I�V�M�H�E �”�� �I �M�R�G�P�Y�W�S �X�E�Q�F�M�¬�R �I�Q�S�N�M�W�
��

�4�S�V �I�R�G�M�Q�E �H�I �I�W�X�S�W �I�W�X�¤�R�H�E�V�I�W �T�S�H�I�Q�S�W �I�R�G�S�R�X�V�E�V �H�M�J�I�V�I�R�X�I�W �J�S�V�Q�E�X�S�W �H�I �E�V�G�L�M�Z�S �U�Y�I
�Y�X�M�P�M�^�E�R �I�W�X�S�W �G�¶�H�M�K�S�W ���E�H�I�Q�¤�W �H�I �S�X�V�S�W �Q�I�X�E�H�E�X�S�W�
 �T�E�V�E �V�I�T�V�I�W�I�R�X�E�V �X�I�\�X�S�� �%�P�K�Y�R�S�W �I�N�I�Q��
�T�P�S�W �W�S�R �P�S�W �J�S�V�Q�E�X�S�W �4�(�*�� �(�3�'�<�� �,�8�1�0�� �<�1�0�� �.�7�3�2�� �'�7�:�� �I�X�G�� �7�M�Q�T�P�I�Q�I�R�X�I�� �W�S�R �H�M�J�I��
�V�I�R�X�I�W �J�S�V�Q�E�W �H�I �S�V�K�E�R�M�^�E�V �P�S�W�F�M�X�W�� �T�I�V�S �U�Y�I �H�I�F�I�Q�S�W �G�S�R�S�G�I�V �H�I �E�R�X�I�Q�E�R�S �T�E�V�E �T�S�H�I�V
�M�R�X�I�V�T�V�I�X�E�V�P�S�W �G�S�V�V�I�G�X�E�Q�I�R�X�I ���T�S�V �I�W�S �R�S �T�Y�I�H�I�W �E�F�V�M�V �Y�R �T�H�J �I�R �;�S�V�H�� �T�S�V �I�N�I�Q�T�P�S�
��

�6�I�T�V�I�W�I�R�X�E�G�M�¶�R �H�I �M�Q�¤�K�I�R�I�W �] �Z�°�H�I�S

�(�I �P�E �Q�M�W�Q�E �Q�E�R�I�V�E �U�Y�I �T�S�H�I�Q�S�W �Y�W�E�V �R�½�Q�I�V�S�W �T�E�V�E �V�I�T�V�I�W�I�R�X�E�V �P�I�X�V�E�W �] �W�°�Q�F�S�P�S�W�� �T�S��
�H�I�Q�S�W �L�E�G�I�V �P�S �Q�M�W�Q�S �T�E�V�E �V�I�T�V�I�W�I�R�X�E�V �G�S�P�S�V�I�W�� �)�\�M�W�X�I�R �Q�Y�G�L�E�W �J�S�V�Q�E�W �H�M�W�X�M�R�X�E�W �H�I �V�I��
�T�V�I�W�I�R�X�E�V �G�S�P�S�V�I�W�� �H�I �P�E �Q�M�W�Q�E �Q�E�R�I�V�E �U�Y�I �I�\�M�W�X�I�R �H�M�J�I�V�I�R�X�I�W �I�W�X�¤�R�H�E�V�I�W �T�E�V�E �V�I�T�V�I�W�I�R�X�E�V
�X�I�\�X�S�� �9�R�E �H�I �I�P�P�E�W �I�W �I�P �J�S�V�Q�E�X�S �6�+�&�� �U�Y�I �T�I�V�Q�M�X�I �H�I�x�R�M�V �G�Y�E�P�U�Y�M�I�V �G�S�P�S�V �Q�I�H�M�E�R�X�I �P�E �G�S�Q��
�F�M�R�E�G�M�¶�R �H�I �P�S�W �G�S�P�S�V�I�W �V�S�N�S�� �E�^�Y�P �] �Z�I�V�H�I ���H�I �E�L�° �P�E�W �W�M�K�P�E�W�6�I�H �+�V�I�I�R �&�P�Y�I�I�R �M�R�K�P�¬�W�
�� �%�W�°
�T�Y�I�W�� �T�S�H�V�I�Q�S�W �V�I�T�V�I�W�I�R�X�E�V �G�Y�E�P�U�Y�M�I�V �G�S�P�S�V �Q�I�H�M�E�R�X�I �s �R�½�Q�I�V�S�W �H�I ���F�M�X�W�G�S�V�V�I�W�T�S�R�H�M�I�R��
�X�I�W �E �P�E �M�R�X�I�R�W�M�H�E�H �H�I �G�E�H�E �G�S�Q�T�S�R�I�R�X�I��

�7�M�R �I�Q�F�E�V�K�S�� �T�E�V�E �V�I�T�V�I�W�I�R�X�E�V �M�Q�¤�K�I�R�I�W �R�I�G�I�W�M�X�E�Q�S�W �Q�¤�W �H�I �Y�R �G�S�P�S�V�� �)�W �E�U�Y�° �H�S�R�H�I �I�R�X�V�E
�I�P �G�S�R�G�I�T�X�S �H�I�P�T�M�\�I�P�� �] �I�W �U�Y�I �Y�R�E �M�Q�E�K�I�R �R�S �I�W �Q�¤�W �U�Y�I �Y�R�E �G�Y�E�H�V�°�G�Y�P�E �H�I �T�°�\�I�P�I�W �I�R �I�P �U�Y�I
�G�E�H�E �Y�R�S �X�M�I�R�I �Y�R �G�S�P�S�V �E�W�M�K�R�E�H�S�� �'�Y�E�R�X�S �Q�E�]�S�V �H�I�R�W�M�H�E�H �X�I�R�K�E �P�E �G�Y�E�H�V�°�G�Y�P�E�� �Q�¤�W �T�°�\�I�P�I�W
�] �Q�¤�W �H�I�x�R�M�H�E �W�I�V�¤ �P�E �M�Q�E�K�I�R ���H�I�G�M�Q�S�W �U�Y�I �X�M�I�R�I �Q�¤�W �V�I�W�S�P�Y�G�M�¶�R�
�� �)�R �I�P �G�E�W�S �G�S�R�X�V�E�V�M�S�� �E
�Q�I�R�S�V �G�E�R�X�M�H�E�H �H�I �T�°�\�I�P�I�W�� �P�E �M�Q�E�K�I�R �W�I�V�¤ �Q�¤�W �F�S�V�V�S�W�E �]�T�M�\�I�P�E�H�E��

�t�t
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�= �G�S�Q�S �Y�R �Z�°�H�I�S �R�S �I�W �Q�¤�W �U�Y�I �M�Q�¤�K�I�R�I�W �I�R �Q�S�Z�M�Q�M�I�R�X�S�� �T�S�H�V�I�Q�S�W �V�I�T�V�I�W�I�R�X�E�V �Z�°�H�I�S�W
�Q�I�H�M�E�R�X�I �G�S�R�N�Y�R�X�S�W �H�I �M�Q�¤�K�I�R�I�W �E�´�E�H�M�I�R�H�S �P�E �H�M�Q�I�R�W�M�¶�R �X�I�Q�T�S�V�E�P�� �G�S�R�G�I�T�X�S �G�S�R�S�G�M�H�S
�G�S�Q�S�J�V�E�Q�I �V�E�X�I�S �X�E�W�E �H�I �J�S�X�S�K�V�E�Q�E�W �U�Y�I �M�R�H�M�G�E �G�Y�¤�R�X�E�W �M�Q�¤�K�I�R�I�W �W�I �Q�Y�I�W�X�V�E�R �T�S�V �W�I��
�K�Y�R�H�S ���E �Q�E�]�S�V �X�E�W�E �H�I �J�S�X�S�K�V�E�Q�E�W�� �Q�¤�W �y�Y�M�H�S �W�I�V�¤ �I�P �Q�S�Z�M�Q�M�I�R�X�S�
��

�(�I �R�Y�I�Z�S�� �T�S�H�I�Q�S�W �I�R�G�S�R�X�V�E�V �Q�½�P�X�M�T�P�I�W �J�S�V�Q�E�X�S�W �U�Y�I �Y�X�M�P�M�^�E�R �I�W�X�S�W �G�S�R�G�I�T�X�S�W�� �T�I�V�S �P�S�W
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https://www.tensorflow.org
https://pytorch.org
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https://tinygrad.org
https://github.com/ml-explore/mlx
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Pytorch = Numpy + Autograd + GPU
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�R�½�W�G�Y�P�E�W �P�P�E�Q�E�H�E�W �X�I�V�Q�M�R�E�P�I�W �W�M�R�¤�T�X�M�G�E�W ���S �W�M�Q�T�P�I�Q�I�R�X�I �W�M�R�E�T�W�M�W�
�� �U�Y�I �I�W�X�¤�R �G�S�R�I�G�X�E�H�E�W
�E �P�E�W �H�I�R�H�V�M�X�E�W �S �G�Y�I�V�T�S�W �G�I�P�Y�P�E�V�I�W �H�I �S�X�V�E�W �R�I�Y�V�S�R�E�W�� �0�E�W �R�I�Y�V�S�R�E�W �F�M�S�P�¶�K�M�G�E�W �T�V�S�H�Y�G�I�R
�M�Q�T�Y�P�W�S�W �I�P�¬�G�X�V�M�G�S�W �G�S�V�X�S�W �P�P�E�Q�E�H�S�W �T�S�X�I�R�G�M�E�P�I�W �H�I �E�G�G�M�¶�R ���S �W�M�Q�T�P�I�Q�I�R�X�I �W�I�´�E�P�I�W�
 �U�Y�I
�Z�M�E�N�E�R �E �P�S �P�E�V�K�S �H�I �P�S�W �E�\�S�R�I�W �] �L�E�G�I�R �U�Y�I �P�E�W �W�M�R�E�T�W�M�W �P�M�F�I�V�I�R �W�I�´�E�P�I�W �U�Y�°�Q�M�G�E�W �P�P�E�Q�E�H�E�W
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�R�I�Y�V�S�X�V�E�R�W�Q�M�W�S�V�I�W�� �'�Y�E�R�H�S �Y�R�E �R�I�Y�V�S�R�E �V�I�G�M�F�I �Y�R�E �G�E�R�X�M�H�E�H �W�Y�x�G�M�I�R�X�I �H�I �I�W�X�S�W �R�I�Y�V�S��
�X�V�E�R�W�Q�M�W�S�V�I�W �I�R �Y�R�S�W �T�S�G�S�W �Q�M�P�M�W�I�K�Y�R�H�S�W�� �H�M�W�T�E�V�E �W�Y�W �T�V�S�T�M�S�W �M�Q�T�Y�P�W�S�W �I�P�¬�G�X�V�M�G�S�W�� �%�Y�R��
�U�Y�I �P�E�W �R�I�Y�V�S�R�E�W �M�R�H�M�Z�M�H�Y�E�P�I�W �T�E�V�I�G�I�R �G�S�Q�T�S�V�X�E�V�W�I �H�I �Q�E�R�I�V�E �F�E�W�X�E�R�X�I �W�M�Q�T�P�I�� �T�Y�I�H�I�R
�G�S�R�I�G�X�E�V�W�I �E �Q�M�P�I�W �H�I �S�X�V�E�W �R�I�Y�V�S�R�E�W �J�S�V�Q�E�R�H�S �V�I�H�I�W �G�S�Q�T�P�I�N�E�W �U�Y�I �T�Y�I�H�I�R �V�I�E�P�M�^�E�V �X�E��
�V�I�E�W �G�S�Q�T�P�I�N�E�W��

�)�P�y�Ø�4�Î�Ø�1�@�4�����I�W �Y�R�E �Z�I�V�W�M�¶�R �W�M�Q�T�P�M�x�G�E�H�E �H�I �P�E �R�I�Y�V�S�R�E �U�Y�I �G�E�P�G�Y�P�E �P�E �W�Y�Q�E �T�S�R�H�I�V�E�H�E �H�I
�X�S�H�E�W �W�Y�W �I�R�X�V�E�H�E�W �] �H�I�W�T�Y�¬�W �E�T�P�M�G�E �Y�R�E�ë�E���Î�ö���� �Ô�Ø �´�Î�@�ö�X�´�Î�ö�����T�E�V�E �H�E�V �I�P �V�I�W�Y�P�X�E�H�S��

ŷ = f (�r � �t) = f (w0 + w1x1 + ::: + wm xm )

�(�¶�R�H�Îy �I�W �P�E �W�E�P�M�H�E �H�I�P�y�Ø�4�Î�Ø�1�@�4�������r �W�S�R �W�Y�W �T�E�V�¤�Q�I�X�V�S�W ���X�E�Q�F�M�¬�R �P�P�E�Q�E�H�S�W �P�S�W �T�I�W�S�W�
��
�t �W�S�R �P�E�W �I�R�X�V�E�H�E�W �]f �I�W �P�E �J�Y�R�G�M�¶�R �H�I �E�G�X�M�Z�E�G�M�¶�R�� �% �G�S�R�X�M�R�Y�E�G�M�¶�R�� �T�Y�I�H�I�W �Z�I�V �Y�R �I�W�U�Y�I�Q�E
�H�I�P�y�Ø�4�Î�Ø�1�@�4������ �T�Y�I�H�I�W �G�S�Q�T�E�V�E�V�P�S �G�S�R �I�P �I�W�U�Y�I�Q�E �H�I �P�E �R�I�Y�V�S�R�E �F�M�S�P�¶�K�M�G�E �T�E�V�E �I�Z�E�P�Y�E�V
�W�Y�W �T�E�V�I�G�M�H�S�W �] �H�M�J�I�V�I�R�G�M�E�W��

�6�I�K�V�I�W�M�¶�R �P�M�R�I�E�P

�)�\�M�W�X�I�R �Z�E�V�M�E�W �X�E�V�I�E�W �U�Y�I �T�S�H�I�Q�S�W �P�P�I�Z�E�V �E �G�E�F�S �G�S�R �Y�R�y�Ø�4�Î�Ø�1�@�4������ �0�E �T�V�M�Q�I�V�E �U�Y�I �W�I
�T�V�S�T�Y�W�S �I�W �P�E�4�Ø�ì�4�Ø�8�ö���� �	�ö���Ø�´�	�� �)�R �I�W�X�I �X�M�T�S �H�I �X�E�V�I�E�� �G�S�Q�S �I�R �G�Y�E�P�U�Y�M�I�V �X�E�V�I�E �H�I �V�I�K�V�I�W�M�¶�R��
�U�Y�I�V�I�Q�S�W �S�F�X�I�R�I�V �Y�R �Q�S�H�I�P�S �U�Y�I �W�I �E�N�Y�W�X�I �H�I �P�E �Q�I�N�S�V �J�S�V�Q�E �T�S�W�M�F�P�I �E �Y�R �G�S�R�N�Y�R�X�S �H�I
�H�E�X�S�W �H�I�X�I�V�Q�M�R�E�H�S�� �)�R �I�P �G�E�W�S �H�I �P�E �V�I�K�V�I�W�M�¶�R �P�M�R�I�E�P�� �I�W�X�I �Q�S�H�I�P�S �W�I�V�¤ �Y�R�E �P�°�R�I�E �V�I�G�X�E �]
�I�P�y�Ø�4�Î�Ø�1�@�4������ �Y�X�M�P�M�^�E�R�H�S �Y�R�E �J�Y�R�G�M�¶�R �H�I �E�G�X�M�Z�E�G�M�¶�R �P�M�R�I�E�P��f (x) = x�� �I�W �H�I �L�I�G�L�S �G�E�T�E�^ �H�I
�P�P�I�Z�E�V �E �G�E�F�S �I�W�X�E �X�E�V�I�E��

�y�_�@�ó����
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�ö���1���4�@���´�@�1�	���@�	�ö�Í�;�1�_�1�	���@�´�8 �1�	�@
�ö���1���4�@���E���1�_�´�8 ���1

�^ �Ç ���1�;�	�ö���8�1�´�Î�Ø�M�W�����< �����N
�_ �Ç �^

�1�	�@�;�1�	���@�M�^�< �_�N
�1�	�@�;�ì�4�ö�Ô�M�ˆ�4�E�Ø�N
�1�	�@�;�^�	�´�Í�Ø�	�M�h�^�h�< �ë�����@�8�ö�h�Ø�Ç�����N
�1�	�@�;�_�	�´�Í�Ø�	�M�h�ë�M�^�N �Ç �^�h�< �ë�����@�8�ö�h�Ø�Ç�����N
�1�	�@�;�@�ö�@�	�Ø�M�h�7�E���Î�ö���� �Ô�Ø �´�Î�@�ö�X�´�Î�ö���� �	�ö���Ø�´�	�h�< �ë�����@�8�ö�h�Ø�Ç�����N
�1�	�@�;�1�	���@�M�^�< ���1�;�h�Ø�4���8�M�	�Ø���M�^�N�N�<�h�W�W���h�N
�1�	�@�;�@�ö�ì�ó�@�\�	�´�_���E�@�M�N
�1�	�@�;�8�´�X�Ø�ë�ö�ì�M�h�4�Ø�8���E�4�Î�Ø�8�I�4�Ø�ì�\�	�ö�����;�1���ì�h�< �Í�Í���^�\�ö���Î�ó�Ø�8�Ç�h�@�ö�ì�ó�@�h�< �1�´�Ô�\�ö���Î�ó�Ø�8

�Ç���;���N
�1�	�@�;�Î�	���8�Ø�M�N

�9�X�M�P�M�^�E�V �Y�R�E �J�Y�R�G�M�¶�R �H�I �E�G�X�M�Z�E�G�M�¶�R �P�M�R�I�E�P �I�W �G�S�Q�S �R�S �Y�X�M�P�M�^�E�V �R�M�R�K�Y�R�E �J�Y�R�G�M�¶�R
�H�I �E�G�X�M�Z�E�G�M�¶�R�� �]�E �U�Y�I �P�E �W�E�P�M�H�E �H�I�P �4�I�V�G�I�T�X�V�¶�R �W�I�V�¤ �H�M�V�I�G�X�E�Q�I�R�X�I �I�P �T�V�S�H�Y�G�X�S
�H�I �P�E�W �I�R�X�V�E�H�E�W �T�S�V �P�S�W �T�I�W�S�W��ŷ = �r � �t��

�4�E�V�E �M�P�Y�W�X�V�E�V �G�¶�Q�S �J�Y�R�G�M�S�R�E �I�P�y�Ø�4�Î�Ø�1�@�4�����T�E�V�E �X�E�V�I�E�W �H�I �V�I�K�V�I�W�M�¶�R �P�M�R�I�E�P�� �Z�E�Q�S�W �E �Y�X�M�P�M�^�E�V
�I�P �W�M�K�Y�M�I�R�X�I �G�S�R�N�Y�R�X�S �H�I �H�E�X�S�W �W�M�R�X�¬�X�M�G�S��

�y�_�@�ó����
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���1�;�4�´���Ô�����;�8�Ø�Ø�Ô�M�����N

�^ �Ç ���1�;�4�´���Ô�����;�4�´���Ô�M�����N
�_ �Ç ���F�^ �Ã �M���1�;�4�´���Ô�����;�4�´���Ô�M�����N�W���;���N�F���;��

�1�	�@�;�1�	���@�M�^�< �_�<�g�Í�;�g�N
�1�	�@�;�^�	�´�Í�Ø�	�M�g�¯�^�\���¯�g�< �ë�����@�8�ö�h�Ø�Ç�����N
�1�	�@�;�_�	�´�Í�Ø�	�M�g�¯�_�¯�g�< �4���@�´�@�ö�����Ç���< �ë�����@�8�ö�h�Ø�Ç�����N
�1�	�@�;�ì�4�ö�Ô�M�ˆ�4�E�Ø�N
�1�	�@�;�@�ö�ì�ó�@�\�	�´�_���E�@�M�N
�1�	�@�;�8�´�X�Ø�ë�ö�ì�M�h�4�Ø�8���E�4�Î�Ø�8�I�4�Ø�ì�\�	�ö�����;�1���ì�h�< �Í�Í���^�\�ö���Î�ó�Ø�8�Ç�h�@�ö�ì�ó�@�h�< �1�´�Ô�\�ö���Î�ó�Ø�8

�Ç���;���N
�1�	�@�;�Î�	���8�Ø�M�N

�4�E�V�E �I�Q�T�I�^�E�V �H�I �Q�E�R�I�V�E �W�I�R�G�M�P�P�E�� �Z�E�Q�S�W �E �G�S�R�W�M�H�I�V�E�V �U�Y�I �W�S�P�S �X�I�R�I�Q�S�W �Y�R�E �G�E�V�E�G�X�I�V�°�W�X�M�G�E
�U�Y�I �Y�W�E�V�I�Q�S�W �G�S�Q�S �I�R�X�V�E�H�E �T�E�V�E �R�Y�I�W�X�V�S�y�Ø�4�Î�Ø�1�@�4������x1�� �)�P �S�F�N�I�X�M�Z�S �I�W �U�Y�I �I�P�y�Ø�4�Î�Ø�1�@�4������
�E�P �V�I�G�M�F�M�V �G�E�H�E �Y�R�S �H�I �I�W�X�S�W �Z�E�P�S�V�I�W�� �R�S�W �H�¬ �G�S�Q�S �W�E�P�M�H�E �Y�R �Z�E�P�S�V �P�S �Q�¤�W �G�I�V�G�E�R�S �T�S�W�M�F�P�I �E
y�� �)�R �I�W�X�I �G�E�W�S�� �E�P �X�I�R�I�V �Y�R�E �W�S�P�E �G�E�V�E�G�X�I�V�°�W�X�M�G�E �T�S�V �I�P�I�Q�I�R�X�S�� �R�Y�I�W�X�V�S�y�Ø�4�Î�Ø�1�@�4�����W�M�K�Y�I �P�E
�W�M�K�Y�M�I�R�X�I �I�\�T�V�I�W�M�¶�R��

ŷ = �r � �t = w0 + w1x1

�)�R �I�P �G�E�W�S �I�R �U�Y�Iw0 = 0 �] w1 = 2 ��ŷ = 2x�� �P�S �G�Y�E�P �T�S�H�I�Q�S�W �V�I�T�V�I�W�I�R�X�E�V �G�S�Q�S �Y�R�E �V�I�G�X�E��
�)�R �I�P �G�E�W�S �H�I �U�Y�I�V�I�V �G�S�R�S�G�I�V �I�P �Z�E�P�S�V �H�Iy �T�E�V�E �Y�R �R�Y�I�Z�S �I�P�I�Q�I�R�X�S�� �T�S�V �I�N�I�Q�T�P�Sx1 = 0 ;5��
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�W�M�Q�T�P�I�Q�I�R�X�I �X�I�R�I�Q�S�W �U�Y�I �G�E�P�G�Y�P�E�V �W�Y �Z�E�P�S�V �L�E�G�M�I�R�H�S �V�I�K�V�I�W�M�¶�R �E �R�Y�I�W�X�V�E �V�I�G�X�E�� �I�R �I�W�X�I �G�E��
�W�Ŝy = 1 �� �9�R �I�N�I�Q�T�P�S �H�I �E�T�P�M�G�E�G�M�¶�R �H�I �I�W�X�I �X�M�T�S �H�I �Q�S�H�I�P�S�W �H�I �V�I�K�V�I�W�M�¶�R �I�W �P�E �T�V�I�H�M�G�G�M�¶�R
�H�I�P �T�V�I�G�M�S �H�I �Y�R �M�R�Q�Y�I�F�P�I ��ŷ�
 �H�E�H�E�W �Y�R�E �W�I�V�M�I �H�I �G�E�V�E�G�X�I�V�°�W�X�M�G�E�W �G�S�Q�S �W�Y �P�S�G�E�P�M�^�E�G�M�¶�R ��x1�
��
�Q�I�X�V�S�W �G�Y�E�H�V�E�H�S�W ��x2�
�� �R�½�Q�I�V�S �H�I �L�E�F�M�X�E�G�M�S�R�I�W ��x3�
�� �I�X�G�� �8�I�R�I�V �Y�R �F�Y�I�R �Q�S�H�I�P�S �H�I �V�I�K�V�I��
�W�M�¶�R �T�E�V�E �I�W�X�E �E�T�P�M�G�E�G�M�¶�R �R�S�W �T�Y�I�H�I �E�]�Y�H�E�V �E �W�E�F�I�V �W�M �Y�R�E �G�E�W�E �I�R �Z�I�R�X�E �I�W�X�¤ �T�S�V �I�R�G�M�Q�E
�S �T�S�V �H�I�F�E�N�S �H�I �W�Y �Z�E�P�S�V �V�I�E�P�� �E�]�Y�H�¤�R�H�S�R�S�W �E �X�S�Q�E�V �Q�I�N�S�V�I�W �H�I�G�M�W�M�S�R�I�W �H�I �M�R�Z�I�V�W�M�¶�R��

�y�_�@�ó����
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�7�M�R �I�Q�F�E�V�K�S�� �E�U�Y�° �L�I�Q�S�W �L�I�G�L�S �E�P�K�S �H�I �X�V�E�Q�T�E�G �)�R �I�W�X�I �I�N�I�Q�T�P�S �W�E�F�I�Q�S�W �U�Y�I �P�S�W �T�I�W�S�W
�H�I �R�Y�I�W�X�V�S �Q�S�H�I�P�S �W�S�Rw0 = 0 �] w1 = 2 �� �]�E �U�Y�I �W�S�R �P�S�W �Q�M�W�Q�S�W �Y�X�M�P�M�^�E�H�S�W �T�E�V�E �K�I�R�I�V�E�V �P�S�W
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�L�E�G�I�V �Y�R �T�E�W�S �H�I �S�T�X�M�Q�M�^�E�G�M�¶�R �S �Y�R �W�S�P�S �I�P�I�Q�I�R�X�S �H�I�P�H�E�X�E�W�I�X�� �)�P �T�V�S�G�I�W�S �W�M�K�Y�I �G�S�R�Z�I�V��
�K�M�I�R�H�S�� �R�S �H�I �Q�E�R�I�V�E �X�E�R �W�Y�E�Z�I �G�S�Q�S �I�R �P�E �Z�E�V�M�E�R�X�I���´�@�Î�ó �8�4�´�Ô�ö�Ø���@ �!�Ø�8�Î�Ø���@�� �W�M�K�Y�I �W�M�I�R�H�S
�Y�R �T�S�G�S �I�V�V�¤�X�M�G�S�� �T�I�V�S �R�S �X�E�R�X�S �G�S�Q�S �P�E �Z�E�V�M�E�R�X�I�€�@���Î�ó�´�8�@�ö�Î �8�4�´�Ô�ö�Ø���@ �!�Ø�8�Î�Ø���@�� �)�W�X�I �L�I�G�L�S
�L�E�G�I �U�Y�I �W�I�E �P�E �S�T�G�M�¶�R �T�S�V �H�I�J�I�G�X�S �I�R �P�E �Q�E�]�S�V�°�E �H�I �T�V�S�G�I�W�S�W �H�I �S�T�X�M�Q�M�^�E�G�M�¶�R��
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�9�R�E �M�Q�T�P�I�Q�I�R�X�E�G�M�¶�R �I�R �Q�S�H�S�Q�M�R�M �F�E�X�G�L�W�M�I�Q�T�V�I �R�S�W �T�I�V�Q�M�X�M�V�¤ �Y�X�M�P�M�^�E�V �P�E
�Z�E�V�M�E�R�X�I�F�E�X�G�L�S�W�X�S�G�L�E�W�X�M�G�W�M�Q�T�P�I�Q�I�R�X�I �Y�W�E�R�H�S �Y�R�F�E�X�G�L �W�M�^�I�M�K�Y�E�P �E�P �R�½��
�Q�I�V�S �H�I �I�P�I�Q�I�R�X�S�W �H�I�P�H�E�X�E�W�I�X�T�E�V�E �I�P �T�V�M�Q�I�V �G�E�W�S �S �M�K�Y�E�P �E �ù �T�E�V�E �I�P �W�I��
�K�Y�R�H�S��

�6�I�K�V�I�W�M�¶�R �] �'�P�E�W�M�x�G�E�G�M�¶�R

�)�P�y�Ø�4�Î�Ø�1�@�4�����I�W �Y�R �E�P�K�S�V�M�X�Q�S �H�I �-�% �Q�Y�] �W�M�Q�T�P�I�� �T�I�V�S �I�W �G�E�T�E�^ �H�I �P�P�I�Z�E�V �E �G�E�F�S �X�E�V�I�E�W �R�S
�W�S�P�S �H�I �V�I�K�V�I�W�M�¶�R �W�M�R�S �X�E�Q�F�M�¬�R �H�I �G�P�E�W�M�x�G�E�G�M�¶�R�� �4�E�V�E �I�P�P�S�� �Y�X�M�P�M�^�E�V�I�Q�S�W �H�M�J�I�V�I�R�X�I�W �J�Y�R�G�M�S��
�R�I�W �H�I �E�G�X�M�Z�E�G�M�¶�R�� �)�R �I�P �G�E�W�S �H�I �P�E �V�I�K�V�I�W�M�¶�R �P�M�R�I�E�P�� �I�N�I�Q�T�P�S �Z�M�W�X�S �L�E�W�X�E �E�L�S�V�E�� �Y�X�M�P�M�^�E�Q�S�W
�P�E �J�Y�R�G�M�¶�R �H�I �E�G�X�M�Z�E�G�M�¶�R �P�M�R�I�E�P��f (x) = x ���U�Y�I �I�W �G�S�Q�S �W�M �R�S �L�Y�F�M�I�W�I �J�Y�R�G�M�¶�R �H�I �E�G�X�M�Z�E��
�G�M�¶�R�
�� �T�I�V�S �I�R �I�P �G�E�W�S �H�I �P�E �G�P�E�W�M�x�G�E�G�M�¶�R �Y�X�M�P�M�^�E�V�I�Q�S�W �H�M�J�I�V�I�R�X�I�W �J�Y�R�G�M�S�R�I�W �H�I �E�G�X�M�Z�E�G�M�¶�R
�H�I�T�I�R�H�M�I�R�H�S �H�I�P �T�V�S�F�P�I�Q�E �U�Y�I �U�Y�I�V�E�Q�S�W �V�I�W�S�P�Z�I�V��

�6�I�K�V�I�W�M�¶�R �0�S�K�°�W�X�M�G�E

�7�M �F�M�I�R �I�P �R�S�Q�F�V�I �T�Y�I�H�I �P�P�I�Z�E�V �E �G�S�R�J�Y�W�M�¶�R�� �P�E �V�I�K�V�I�W�M�¶�R �P�S�K�°�W�X�M�G�E �I�W �Y�R �E�P�K�S�V�M�X�Q�S �H�I �G�P�E��
�W�M�x�G�E�G�M�¶�R�� �)�R �I�W�X�I �G�E�W�S�� �P�E �J�Y�R�G�M�¶�R �H�I �E�G�X�M�Z�E�G�M�¶�R �U�Y�I �Y�X�M�P�M�^�E�Q�S�W �I�W �P�E �J�Y�R�G�M�¶�R �W�M�K�Q�S�M�H�I��
f (x) = 1

1+ e� x �� �)�W�X�E �J�Y�R�G�M�¶�R �R�S�W �H�E �Y�R �Z�E�P�S�V �I�R�X�V�I �w �] �ù�� �U�Y�I �T�S�H�I�Q�S�W �M�R�X�I�V�T�V�I�X�E�V �G�S�Q�S �P�E
�T�V�S�F�E�F�M�P�M�H�E�H �H�I �U�Y�I �Y�R �I�P�I�Q�I�R�X�S �T�I�V�X�I�R�I�^�G�E �E �Y�R�E �G�P�E�W�I�� �)�R �I�P �G�E�W�S �H�I �P�E �V�I�K�V�I�W�M�¶�R �P�S�K�°�W��
�X�M�G�E�� �I�P�y�Ø�4�Î�Ø�1�@�4�����R�S�W �H�E�V�¤ �G�S�Q�S �W�E�P�M�H�E �P�E �T�V�S�F�E�F�M�P�M�H�E�H �H�I �U�Y�I �Y�R �I�P�I�Q�I�R�X�S �T�I�V�X�I�R�I�^�G�E
�E �Y�R�E �G�P�E�W�I�� �] �W�M �I�W�X�E �T�V�S�F�E�F�M�P�M�H�E�H �I�W �Q�E�]�S�V �U�Y�I �Y�R �Y�Q�F�V�E�P �H�I�X�I�V�Q�M�R�E�H�S�� �H�M�V�I�Q�S�W �U�Y�I �I�P
�I�P�I�Q�I�R�X�S �T�I�V�X�I�R�I�G�I �E �I�W�E �G�P�E�W�I��

�y�_�@�ó����
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�4�Ø�@�E�4���� �I �M�� �Ã ���1�;�Ø�^�1�M�W�^�N�N
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�1�	�@�;�8�´�X�Ø�ë�ö�ì�M�g�4�Ø�8���E�4�Î�Ø�8�I�4�Ø�ì�\�	���ì���;�1���ì�g�< �Í�Í���^�\�ö���Î�ó�Ø�8�Ç�h�@�ö�ì�ó�@�h�< �1�´�Ô�\�ö���Î�ó�Ø�8
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�1�	�@�;�Î�	���8�Ø�M�N

�'�S�Q�S �T�S�H�I�Q�S�W �Z�I�V�� �P�S�W �Z�E�P�S�V�I�W �Q�Y�] �R�I�K�E�X�M�Z�S�W �W�E�X�Y�V�E�R �E �Y�R �Z�E�P�S�V �H�I0 �Q�M�I�R�X�V�E�W �U�Y�I �P�S�W
�Z�E�P�S�V�I�W �Q�Y�] �T�S�W�M�X�M�Z�S�W �W�E�X�Y�V�E�R �E �Y�R �Z�E�P�S�V �H�I1�� �'�I�V�G�E �H�I0 �P�E �J�Y�R�G�M�¶�R �W�M�K�Q�S�M�H �R�S�W �H�E�V�¤ �Y�R�E
�X�V�E�R�W�M�G�M�¶�R �W�Y�E�Z�I �I�R�X�V�I �P�S�W �H�S�W �Z�E�P�S�V�I�W �P�°�Q�M�X�I��

�4�S�H�V�°�E�Q�S�W �M�R�X�I�R�X�E�V �I�R�X�V�I�R�E�V �R�Y�I�W�X�V�S �Q�S�H�I�P�S �H�I�4�Ø�ì�4�Ø�8�ö���� �	���ì�ø�8�ö�@�Î�´�G�S�R �P�E �J�Y�R�G�M�¶�R �H�I �T�¬�V��
�H�M�H�E �U�Y�I �]�E �G�S�R�S�G�I�Q�S�W���1�7�)�� �] �H�I �L�I�G�L�S �J�Y�R�G�M�S�R�E�V�°�E �W�M�R �T�V�S�F�P�I�Q�E�W �]�E �U�Y�I �I�W�X�E�Q�S�W �J�S�V��
�^�E�R�H�S �P�E �W�E�P�M�H�E �E �X�S�Q�E�V �I�P �Z�E�P�S�V0 �S1 �I�R �J�Y�R�G�M�¶�R �H�I�P�K�V�S�Y�R�H �X�V�Y�X�L�� �7�M�R �I�Q�F�E�V�K�S�� �Z�E�Q�S�W �E
�M�R�X�V�S�H�Y�G�M�V �Y�R�E �R�Y�I�Z�E �J�Y�R�G�M�¶�R �H�I �T�¬�V�H�M�H�E �Q�Y�] �Y�X�M�P�M�^�E�H�E �G�Y�E�R�H�S �X�V�E�F�E�N�E�Q�S�W �G�S�R �Q�S�H�I�P�S�W
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�T�V�S�F�E�F�M�P�°�W�X�M�G�S�W�� �]�E �U�Y�I �H�E�R �G�S�Q�S �V�I�W�Y�P�X�E�H�S �Y�R �Q�I�N�S�V �T�V�S�G�I�W�S �H�I �S�T�X�M�Q�M�^�E�G�M�¶�R�� �)�W�X�E �J�Y�R��
�G�M�¶�R �I�W �G�S�R�S�G�M�H�E �G�S�Q�S�&�M�R�E�V�] �'�V�S�W�W �)�R�X�V�S�T�]�� �S �X�E�Q�F�M�¬�R �P�E �T�Y�I�H�I�W �I�R�G�S�R�X�V�E�V �T�S�V �I�P �R�S�Q�F�V�I
�H�I�P�S�K �P�S�W�W��

J (�r ) = �
1
N

NX

j =1

h
y( j ) log(ŷ( j ) ) + (1 � y( j ) )log(1 � ŷ( j ) )

i

�'�S�Q�S �T�Y�I�H�I�W �Z�I�V�� �G�Y�E�R�H�S �I�P�K�V�S�Y�R�H �X�V�Y�X�L�W�I�E0 �W�S�P�S �M�R�X�I�V�Z�I�R�H�V�¤ �I�P �W�I�K�Y�R�H�S �X�¬�V�Q�M�R�S��
log(1 � ŷ)�� �)�R �I�W�X�I �G�E�W�S�� �W�M �P�E �W�E�P�M�H�E �H�I�P �Q�S�H�I�P�S �I�W �G�S�V�V�I�G�X�E �] �R�S�W �H�E �Y�R �Z�E�P�S�V �G�I�V�G�E�R�S �E
0 �S�F�X�I�R�H�V�I�Q�S�W �Y�R �Z�E�P�S�V �H�I �P�E �J�Y�R�G�M�¶�R �H�I �T�¬�V�H�M�H�E �T�I�U�Y�I�´�S�� �7�M�R �I�Q�F�E�V�K�S�� �W�M �I�P �Q�S�H�I�P�S �W�I
�I�U�Y�M�Z�S�G�E �] �H�E �Y�R�E �T�V�S�F�E�F�M�P�M�H�E�H �E�P�X�E�� �I�P �Z�E�P�S�V �H�I �P�E �J�Y�R�G�M�¶�R �H�I �T�¬�V�H�M�H�E �W�I�V�¤ �Q�Y�] �K�V�E�R�H�I �M�R�H�M��
�G�E�R�H�S �Y�R �E�P�X�S �I�V�V�S�V ���J�°�N�E�X�I �I�R �I�P �W�M�K�R�S �R�I�K�E�X�M�Z�S �E�P �T�V�M�R�G�M�T�M�S �H�I �P�E �I�\�T�V�I�W�M�¶�R�� �R�I�G�I�W�E�V�M�S �T�S�V�U�Y�I
�I�P �P�°�Q�M�X�I �G�Y�E�R�H�Sx �X�M�I�R�H�I �E0 �H�I�P �P�S�K�E�V�M�X�Q�S �I�W�1 �� �T�I�V�S �R�I�G�I�W�M�X�E�Q�S�W �Z�E�P�S�V�I�W �T�S�W�M�X�M�Z�S�W �T�E�V�E
�M�R�H�M�G�E�V �I�V�V�S�V�
�� �0�S �Q�M�W�Q�S �W�I �E�T�P�M�G�E �E�P �G�E�W�S �G�S�R�X�V�E�V�M�S �I�R �I�P �U�Y�I �I�P�K�V�S�Y�R�H �X�V�Y�X�L�W�I�E1�� �T�I�V�S �G�S�R
�I�P �T�V�M�Q�I�V �X�¬�V�Q�M�R�S��
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�)�P �Q�S�X�M�Z�S �T�S�V �I�P �U�Y�I �Y�W�E�Q�S�W �P�S�K�E�V�M�X�Q�S�W �I�R �P�E �J�Y�R�G�M�¶�R �H�I �T�¬�V�H�M�H�E �I�W�X�¤ �V�I�P�E�G�M�S�R�E�H�S �G�S�R �I�P
�G�S�R�G�I�T�X�S �H�I�Ø���@�4���1�ø�´�� �Y�R�E �Q�I�H�M�H�E �H�I�P �K�V�E�H�S �H�I �G�S�R�x�E�R�^�E �E�W�S�G�M�E�H�S �E �Y�R�E �H�M�W�X�V�M�F�Y�G�M�¶�R �H�I
�T�V�S�F�E�F�M�P�M�H�E�H��

�'�S�Q�S �F�M�I�R �W�E�F�V�¤�W �]�E�� �I�R �I�W�X�I �T�Y�R�X�S �P�E �J�Y�R�G�M�¶�R �H�I �T�¬�V�H�M�H�E �R�S �W�S�P�S �W�M�V�Z�I �T�E�V�E �G�E�P�G�Y�P�E�V �I�P �I�V�V�S�V
�H�I �R�Y�I�W�X�V�S �Q�S�H�I�P�S�� �W�M�R�S �X�E�Q�F�M�¬�R �T�E�V�E �W�Y �I�R�X�V�I�R�E�Q�M�I�R�X�S�� �4�E�V�E �I�P�P�S�� �R�I�G�I�W�M�X�E�Q�S�W �G�E�P�G�Y�P�E�V
�P�E �H�I�V�M�Z�E�H�E �H�I �P�E �J�Y�R�G�M�¶�R �H�I �T�¬�V�H�M�H�E �G�S�R �V�I�W�T�I�G�X�S �E �P�S�W �T�I�W�S�W �H�I �R�Y�I�W�X�V�S �Q�S�H�I�P�S�� �)�R �I�W�X�I
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(ŷ( j )
k � y( j )

k )�t( j )

�4�S�V �Q�S�X�M�Z�S�W �H�I �I�W�X�E�F�M�P�M�H�E�H �R�Y�Q�¬�V�M�G�E�� �I�W �G�S�Q�½�R �G�S�Q�F�M�R�E�V �P�E �J�Y�R�G�M�¶�R�8���ë�@���´��̂G�S�R �P�E �J�Y�R�G�M�¶�R
�Î�4���8�8 �Ø���@�4���1�_�H�I �P�E �W�M�K�Y�M�I�R�X�I �Q�E�R�I�V�E��

�y�_�@�ó����

�G �´�1�	�ö�Î�´ �8���ë�@���´�^ �Ã �Î�4���8�8 �Ø���@�4���1�_ �Ô�Ø ���´���Ø�4�´ �Ø�8�@�´�Í�	�Ø

�Ô�Ø�ë�Î�4���8�8�Ø���@�4���1�_�M�_�< �_�\�ó�´�@�N�=
�	���ì�ö�@�8 �Ç �_�\�ó�´�@�Q���1�;�´�4�´���ì�Ø�M�	�Ø���M�_�\�ó�´�@�N�N�<�_�R
�Ø���@�4���1�_ �Ç �W �	���ì�ö�@�8 �Ã ���1�;�	���ì�M���1�;�8�E���M���1�;�Ø�^�1�M�_�\�ó�´�@�N�<�´�^�ö�8�Ç�W���N�N
�4�Ø�@�E�4���Ø���@�4���1�_�;���Ø�´���M�N

�G �8���	�� �8�ö �E�8�´�����8 �8���ë�@���´�^
�Ô�Ø�ë�ì�4�´�Ô�\�Î�4���8�8�Ø���@�4���1�_�M�_�< �_�\�ó�´�@�N�=

�´���8�Y�Ø�4�8 �Ç ���1�;�h�Ø�4���8�\�	�ö���Ø�M�_�\�ó�´�@�N
�´���8�Y�Ø�4�8�Q���1�;�´�4�´���ì�Ø�M�	�Ø���M�_�\�ó�´�@�N�N�<�_�R �Ç ��
�4�Ø�@�E�4���M�W �´���8�Y�Ø�4�8 �Ã �8���ë�@���´�^�M�_�\�ó�´�@�N�N �I �_�\�ó�´�@�;�8�ó�´�1�Ø�Q���R

�:�E�Q�S�W �E �Q�I�N�S�V�E�V �E�L�S�V�E �R�Y�I�W�X�V�E �M�Q�T�P�I�Q�I�R�X�E�G�M�¶�R �H�I�P�y�Ø�4�Î�Ø�1�@�4�����T�E�V�E �W�I�V �G�E�T�E�^ �H�I �P�P�I�Z�E�V �E
�G�E�F�S �P�E �X�E�V�I�E �H�I �G�P�E�W�M�x�G�E�G�M�¶�R �Q�Y�P�X�M�G�P�E�W�I ���E�H�I�Q�¤�W �H�I �X�S�H�E�W �P�E�W �U�Y�I �]�E �I�W �G�E�T�E�^ �H�I �L�E�G�I�V�
��

�ù���w



�t�� �*�9�2�(�%�1�)�2�8�3�7 �(�)�0 �%�4�6�)�2�(�-�>�%�.�) �4�6�3�*�9�2�(�3

�y�_�@�ó����

�Î�	�´�8�8 �y�Ø�4�Î�Ø�1�@�4�����M�N�=
�Ô�Ø�ë�\�\�ö���ö�@�\�\�M�8�Ø�	�ë�< �ö���1�E�@�8�< ���E�@�1�E�@�8�< �´�Î�@�ö�X�´�@�ö�����< �	���8�8�< �ì�4�´�Ô�\�	���8�8�N�=

�ö���1�E�@�8 �Ç �ö���1�E�@�8 �Ã ��
�8�Ø�	�ë�;�Y �Ç ���1�;�4�´���Ô�����;�����4���´�	�M�	���Î�Ç���;���<

�8�Î�´�	�Ø �Ç ���1�;�8�3�4�@�M���I�M�ö���1�E�@�8�Ã���E�@�1�E�@�8�N�N�<
�8�ö�h�Ø �Ç �M�ö���1�E�@�8�< ���E�@�1�E�@�8�N�N

�8�Ø�	�ë�;�Y�8 �Ç �Q�R
�8�Ø�	�ë�;�´�Î�@�ö�X�´�@�ö���� �Ç �´�Î�@�ö�X�´�@�ö����
�8�Ø�	�ë�;�	���8�8 �Ç �	���8�8
�8�Ø�	�ë�;�ì�4�´�Ô�\�	���8�8 �Ç �ì�4�´�Ô�\�	���8�8

�Ô�Ø�ë�\�\�Î�´�	�	�\�\�M�8�Ø�	�ë�< �Y�< �^�N�=
�4�Ø�@�E�4�� �8�Ø�	�ë�;�´�Î�@�ö�X�´�@�ö�����M���1�;�Ô���@�M�^�< �Y�N�N

�Ô�Ø�ë�ë�ö�@�M�8�Ø�	�ë�< �^�< �_�< �Ø�1���Î�ó�8�< �	�4�< �Í�´�@�Î�ó�\�8�ö�h�Ø�Ç�Y�����Ø�< �X�Ø�4�Í���8�Ø�Ç�ˆ�4�E�Ø�<
�	���ì�\�Ø�´�Î�ó�Ç���N�=
�ö�ë �Í�´�@�Î�ó�\�8�ö�h�Ø �Ç�Ç�Y�����Ø�=

�Í�´�@�Î�ó�\�8�ö�h�Ø �Ç�	�Ø���M�^�N
�^ �Ç ���1�;�Î�\�Q���1�;�����Ø�8�M�	�Ø���M�^�N�N�< �^�R
�Í�´�@�Î�ó�Ø�8 �Ç�	�Ø���M�^�N �I�I �Í�´�@�Î�ó�\�8�ö�h�Ø
�ë���4 �Ø�1���Î�ó�ö�� �4�´���ì�Ø�M���<�Ø�1���Î�ó�8�Ã���N�=

�G �X�ö���ö�W���´�@�Î�ó �8�4�´�Ô�ö�Ø���@ �!�Ø�8�Î�Ø���@
�ë���4 �Í �ö�� �4�´���ì�Ø�M�Í�´�@�Î�ó�Ø�8�N�=

�\�^ �Ç �^�Q�Í�F�Í�´�@�Î�ó�\�8�ö�h�Ø�=�M�Í�Ã���N�F�Í�´�@�Î�ó�\�8�ö�h�Ø�R
�\�_ �Ç �_�Q�Í�F�Í�´�@�Î�ó�\�8�ö�h�Ø�=�M�Í�Ã���N�F�Í�´�@�Î�ó�\�8�ö�h�Ø�R
�_�\�ó�´�@ �Ç�8�Ø�	�ë�M�8�Ø�	�ë�;�Y�< �\�^�N
�G�1�4�ö���@�M�_�\�ó�´�@�;�8�ó�´�1�Ø�N
�G �ë�E���Î�ö���� �Ô�Ø �1�Ù�4�Ô�ö�Ô�´
�	 �Ç �8�Ø�	�ë�;�	���8�8�M�\�_�< �_�\�ó�´�@�N
�G �Ô�Ø�4�ö�X�´�Ô�´�8
�Ô�	�Ô�ó �Ç�8�Ø�	�ë�;�ì�4�´�Ô�\�	���8�8�M�\�_�< �_�\�ó�´�@�N
�Ô�ó�Ô�Y �Ç �\�^
�Ô�	�Ô�Y �Ç ���1�;�Ô���@�M�Ô�ó�Ô�Y�;�ˆ�< �Ô�	�Ô�ó�N
�G �´�Î�@�E�´�	�ö�h�´�4 �1�Ø�8���8
�8�Ø�	�ë�;�Y �Ç�8�Ø�	�ë�;�Y �W �	�4�F�Ô�	�Ô�Y

�G �ì�E�´�4�Ô�´�4 �1�Ø�8���8 �1�´�4�´ �´���ö���´�Î�ö����
�8�Ø�	�ë�;�Y�8�;�´�1�1�Ø���Ô�M�8�Ø�	�ë�;�Y�;�Î���1�_�M�N�N
�G �1�4�ö���@ �	���8�8
�ö�ë �X�Ø�4�Í���8�Ø�´���Ô �����@�Ø�1���Î�ó �Ü �	���ì�\�Ø�´�Î�ó�=

�1�4�ö���@�M�ë�g�%�1���Î�ó �O�Ø�1���Î�ó�P�I�O�Ø�1���Î�ó�8�P �R���8�8 �O�	�P�g�N

�Ô�Ø�ë�1�4�Ø�Ô�ö�Î�@�M�8�Ø�	�ë�< �^�N�=
�^ �Ç ���1�;�Î�\�Q���1�;�����Ø�8�M�	�Ø���M�^�N�N�< �^�R
�4�Ø�@�E�4�� �8�Ø�	�ë�M�8�Ø�	�ë�;�Y�< �^�N

�ù���ù



�t�� �*�9�2�(�%�1�)�2�8�3�7 �(�)�0 �%�4�6�)�2�(�-�>�%�.�) �4�6�3�*�9�2�(�3

�y�_�@�ó����

�G �X�Ø�´�� �€�3�E�´�4�Ø �%�4�4���4 �W�É �E�8�´�Ô�´ �1�´�4�´ �4�Ø�ì�4�Ø�8�ö���� �M�Î���� �´�Î�@�ö�X�´�Î�ö���� �	�ö���Ø�´�	�N
�Ô�Ø�ë���8�Ø�M�_�< �_�\�ó�´�@�N�=

�4�Ø�@�E�4�����1�;���Ø�´���M�M�_�\�ó�´�@ �W �_�;�4�Ø�8�ó�´�1�Ø�M�_�\�ó�´�@�;�8�ó�´�1�Ø�N�N�F�F���N

�G ���ö���´�4�_ ���4���8�8 �%���@�4���1�_ �W�É �E�8�´�Ô�´ �1�´�4�´ �Î�	�´�8�ö�ë�ö�Î�´�Î�ö���� �Í�ö���´�4�ö�´ �M�Î���� �8�ö�ì�����ö�Ô�N
�Ô�Ø�ë�Í�Î�Ø�M�_�< �_�\�ó�´�@�N�=

�4�Ø�@�E�4���W ���1�;���Ø�´���M�_�;�4�Ø�8�ó�´�1�Ø�M�_�\�ó�´�@�;�8�ó�´�1�Ø�N�F���1�;�	���ì�M�_�\�ó�´�@�N �W �M�� �W �_�;
�4�Ø�8�ó�´�1�Ø�M�_�\�ó�´�@�;�8�ó�´�1�Ø�N�N�F���1�;�	���ì�M�� �W �_�\�ó�´�@�N�N

�G �8���	�� �8�ö �E�8�´�����8 �´�Î�@�ö�X�´�Î�ö���� �	�ö���Ø�´�	
�Ô�Ø�ë�ì�4�´�Ô�\���8�Ø�M�_�< �_�\�ó�´�@�N�=

�4�Ø�@�E�4���_�\�ó�´�@ �W �_�;�4�Ø�8�ó�´�1�Ø�M�_�\�ó�´�@�;�8�ó�´�1�Ø�N

�G �8���	�� �8�ö �E�@�ö�	�ö�h�´�����8 �8�ö�ì�����ö�Ô
�Ô�Ø�ë�ì�4�´�Ô�\�Í�Î�Ø�M�_�< �_�\�ó�´�@�N�=

�4�Ø�@�E�4���_�\�ó�´�@ �W �_�;�4�Ø�8�ó�´�1�Ø�M�_�\�ó�´�@�;�8�ó�´�1�Ø�N

�Î�	�´�8�8 �R�ö���Ø�´�4�|�Ø�ì�4�Ø�8�8�ö�����M�y�Ø�4�Î�Ø�1�@�4�����N�=
�Ô�Ø�ë�\�\�ö���ö�@�\�\�M�8�Ø�	�ë�< �ö���1�E�@�8�< ���E�@�1�E�@�8�Ç���N�=

�8�E�1�Ø�4�M�N�;�\�\�ö���ö�@�\�\�M�ö���1�E�@�8�< ���E�@�1�E�@�8�< �	�ö���Ø�´�4�< ���8�Ø�< �ì�4�´�Ô�\���8�Ø�N

�Î�	�´�8�8 �R�ö���Ø�´�4���	�´�8�8�ö�ë�ö�Î�´�@�ö�����M�y�Ø�4�Î�Ø�1�@�4�����N�=
�Ô�Ø�ë�\�\�ö���ö�@�\�\�M�8�Ø�	�ë�< �ö���1�E�@�8�< ���E�@�1�E�@�8�Ç���N�=

�8�E�1�Ø�4�M�N�;�\�\�ö���ö�@�\�\�M�ö���1�E�@�8�< ���E�@�1�E�@�8�< �8�@�Ø�1�< ���8�Ø�< �ì�4�´�Ô�\���8�Ø�N

�Î�	�´�8�8 �R���ì�ö�8�@�ö�Î�|�Ø�ì�4�Ø�8�8�ö�����M�y�Ø�4�Î�Ø�1�@�4�����N�=
�Ô�Ø�ë�\�\�ö���ö�@�\�\�M�8�Ø�	�ë�< �ö���1�E�@�8�< ���E�@�1�E�@�8�Ç���N�=

�8�E�1�Ø�4�M�N�;�\�\�ö���ö�@�\�\�M�ö���1�E�@�8�< ���E�@�1�E�@�8�< �8�ö�ì�����ö�Ô�< �Í�Î�Ø�< �ì�4�´�Ô�\�Í�Î�Ø�N

�Î�	�´�8�8 �€���ë�@���´�^�|�Ø�ì�4�Ø�8�8�ö�����M�y�Ø�4�Î�Ø�1�@�4�����N�=
�Ô�Ø�ë�\�\�ö���ö�@�\�\�M�8�Ø�	�ë�< �ö���1�E�@�8�< ���E�@�1�E�@�8�N�=

�G �E�8�´�����8 �´�Î�@�ö�X�´�Î�ö���� �	�ö���Ø�´�	 �1���4�3�E�Ø �L�Î�4���8�8�Ø���@�4���1�_�L �_�´ �ö���Î�	�E�_�Ø �	�´
�8���ë�@���´�^

�8�E�1�Ø�4�M�N�;�\�\�ö���ö�@�\�\�M�ö���1�E�@�8�< ���E�@�1�E�@�8�< �	�ö���Ø�´�4�< �Î�4���8�8�Ø���@�4���1�_�<
�ì�4�´�Ô�\�Î�4���8�8�Ø���@�4���1�_�N

�%�L�S�V�E �Z�E�Q�S�W �E �T�V�S�F�E�V �R�Y�I�W�X�V�S �R�Y�I�Z�S �Q�S�H�I�P�S �T�E�V�E �G�P�E�W�M�x�G�E�G�M�¶�R �Q�Y�P�X�M�G�P�E�W�I �G�S�R �I�P �H�E�X�E�W�I�X
�-�V�M�W�� �E�L�S�V�E �W�°�� �Y�W�E�R�H�S �P�E�W �s �G�P�E�W�I�W��

�ù���r



�t�� �*�9�2�(�%�1�)�2�8�3�7 �(�)�0 �%�4�6�)�2�(�-�>�%�.�) �4�6�3�*�9�2�(�3

�y�_�@�ó����

�ö�4�ö�8 �Ç �	���´�Ô�\�ö�4�ö�8�M�N
�¦ �Ç �ö�4�ö�8�;�Ô�´�@�´�Q�=�< �M���< ���N�R�G �1�Ø�@�´�	 �	�Ø���ì�@�ó�< �1�Ø�@�´�	 �Y�ö�Ô�@�ó
�¦�\���Ø�´���< �¦�\�8�@�Ô �Ç �¦�;���Ø�´���M�´�^�ö�8�Ç���N�< �¦�;�8�@�Ô�M�´�^�ö�8�Ç���N
�¦�\�����4�� �Ç �M�¦ �W �¦�\���Ø�´���N �I �¦�\�8�@�Ô�G �����4���´�	�ö�h�´�Î�ö����

�_ �Ç �ö�4�ö�8�;�@�´�4�ì�Ø�@

�¦�;�8�ó�´�1�Ø�< �_�;�8�ó�´�1�Ø

�(�I�Z�Y�I�P�Z�I�������ù�u�w�� �r�
�� ���ù�u�w���
�


�%�H�M�G�M�S�R�E�P�Q�I�R�X�I�� �L�I�Q�S�W �R�S�V�Q�E�P�M�^�E�H�S �P�S�W �H�E�X�S�W �T�E�V�E �U�Y�I �X�I�R�K�E�R �Q�I�H�M�E �w �] �H�I�W�Z�M�E�G�M�¶�R �I�W��
�X�¤�R�H�E�V �ù�� �)�W�X�S �I�W �M�Q�T�S�V�X�E�R�X�I �T�E�V�E �U�Y�I �I�P �T�V�S�G�I�W�S �H�I �S�T�X�M�Q�M�^�E�G�M�¶�R �W�I�E �Q�¤�W �V�¤�T�M�H�S �] �I�W�X�E�F�P�I��
�G�S�Q�S �Z�I�V�I�Q�S�W �I�R �Y�R �T�E�V �H�I �G�E�T�°�X�Y�P�S�W��

�y�_�@�ó����

�1�	�@�;�1�	���@�M�¦�Q�_�Ç�Ç���< ���R�< �¦�Q�_�Ç�Ç���< ���R�<�h�8�h�< �	�´�Í�Ø�	�Ç�g�B�4�ö�8 �€�Ø�@���8�´�g�N
�1�	�@�;�1�	���@�M�¦�Q�_�Ç�Ç���< ���R�< �¦�Q�_�Ç�Ç���< ���R�<�h�^�h�< �	�´�Í�Ø�	�Ç�g�B�4�ö�8 � �Ø�4�8�ö�Î���	���4�g�N
�1�	�@�;�1�	���@�M�¦�Q�_�Ç�Ç���< ���R�< �¦�Q�_�Ç�Ç���< ���R�<�h���h�< �	�´�Í�Ø�	�Ç�g�B�4�ö�8 � �ö�4�ì�ö���ö�Î�´�g�N
�1�	�@�;�ì�4�ö�Ô�M�N
�1�	�@�;�	�Ø�ì�Ø���Ô�M�N
�1�	�@�;�^�	�´�Í�Ø�	�M�h�1�Ø�@�´�	 �	�Ø���ì�@�ó�h�< �ë�����@�8�ö�h�Ø�Ç�����N
�1�	�@�;�_�	�´�Í�Ø�	�M�h�1�Ø�@�´�	 �Y�ö�Ô�@�ó�h�< �ë�����@�8�ö�h�Ø�Ç�����N
�1�	�@�;�@�ö�@�	�Ø�M�g�B�4�ö�8 �Ô�´�@�´�8�Ø�@�g�< �ë�����@�8�ö�h�Ø�Ç�����N
�1�	�@�;�@�ö�ì�ó�@�\�	�´�_���E�@�M�N
�1�	�@�;�8�´�X�Ø�ë�ö�ì�M�g�4�Ø�8���E�4�Î�Ø�8�I�Î�	�´�8�\���E�	�@�ö���;�1���ì�g�N
�1�	�@�;�Î�	���8�Ø�M�N

�ù���s



�t�� �*�9�2�(�%�1�)�2�8�3�7 �(�)�0 �%�4�6�)�2�(�-�>�%�.�) �4�6�3�*�9�2�(�3

�% �H�M�J�I�V�I�R�G�M�E �H�I �P�S�W �I�N�I�Q�T�P�S�W �E�R�X�I�V�M�S�V�I�W �I�R �P�S�W �U�Y�I �M�R�X�I�R�X�¤�F�E�Q�S�W �W�I�T�E�V�E�V �Y�R�E �H�I �P�E�W �X�V�I�W
�G�P�E�W�I�W �H�I�P �V�I�W�X�S�� �E�L�S�V�E �Z�E�Q�S�W �E �M�R�X�I�R�X�E�V �W�I�V �G�E�T�E�G�I�W �H�I �G�P�E�W�M�x�G�E�V �P�E�W �X�V�I�W �G�P�E�W�I�W �E �P�E �Z�I�^��

�y�_�@�ó����

�1�Ø�4�Î�Ø�1�@�4���� �Ç �€���ë�@���´�^�|�Ø�ì�4�Ø�8�8�ö�����M���< ���N
�Ø�1���Î�ó�8�< �	�4 �Ç �����< ��
�1�Ø�4�Î�Ø�1�@�4�����;�ë�ö�@�M�¦�\�����4���< �_�< �Ø�1���Î�ó�8�< �	�4�< �	���ì�\�Ø�´�Î�ó�Ç�����N

�(�I�Z�Y�I�P�Z�I��
�- �)�T�S�G�L �ù�w���u�w �0�S�W�W �w���s�ƒ�u�v�r�s�v�r�u�u�s�u���w�v�s
�-�)�T�S�G�L �r�w���u�w �0�S�W�W �w���r�ƒ�������t�v�t�v�s�������ƒ�u�t�t
�-�)�T�S�G�L �s�w���u�w �0�S�W�W �w���r�s�ù�s�r���ƒ�v�t�w���u���s�ƒ�ƒ
�-�)�T�S�G�L �t�w���u�w �0�S�W�W �w���r�w�r�s�v�u�r�w�s���ù�ù���ù�ƒ�t�r
�-�)�T�S�G�L �u�w���u�w �0�S�W�W �w���ù���r�ƒ�����ƒ�u���u�w�u�ƒ�����ù�u

�- ���X�Q�T���M�T�]�O�I�V�R�I�P�C�ù�ù�t�ù�u�v�ƒ���ù�����ù�t�u�r�r�ƒ�ƒ���T�]���s�s�� �9�W�I�V�;�E�V�R�M�R�K�� �=�S�Y �T�E�W�W�I�H �E �I�H�K�I�G�S�P�S�V���I�H�K�I��
�G�S�P�S�V�W ���<�F�P�E�G�O�=�
 �J�S�V �E�R �Y�R�x�P�P�I�H �Q�E�V�O�I�V ���<�\�=�
�� �1�E�X�T�P�S�X�P�M�F �M�W �M�K�R�S�V�M�R�K �X�L�I �I�H�K�I�G�S�P�S�V �M�R �J�E�Z�S�V �S�J �X�L�I
�J�E�G�I�G�S�P�S�V�� �8�L�M�W �F�I�L�E�Z�M�S�V �Q�E�] �G�L�E�R�K�I �M�R �X�L�I �J�Y�X�Y�V�I�� �-�-�E�\���W�G�E�X�X�I�V���\�!�<�?�] �!�! �G�P�� �w�A��

�ù���t



�t�� �*�9�2�(�%�1�)�2�8�3�7 �(�)�0 �%�4�6�)�2�(�-�>�%�.�) �4�6�3�*�9�2�(�3

�'�S�Q�S �T�Y�I�H�I�W �Z�I�V �E�L�S�V�E�� �R�Y�I�W�X�V�S �Q�S�H�I�P�S �I�W �G�E�T�E�^ �H�I �W�I�T�E�V�E�V �X�S�H�S �I�P �I�W�T�E�G�M�S �H�I �P�S�R�K�M�X�Y�H
�] �E�R�G�L�S �H�I�P �T�¬�X�E�P�S �H�I �Y�R�E �y�S�V �I�R �X�V�I�W �G�P�E�W�I�W�� �(�E�H�E �Y�R�E �R�Y�I�Z�E �y�S�V�� �T�S�H�I�Q�S�W �W�E�F�I�V �W�Y �G�P�E�W�I
�H�I �P�E �W�M�K�Y�M�I�R�X�I �J�S�V�Q�E��

�y�_�@�ó����

�G ���E�Ø�X�� �1�E���@��
�¦�\���Ø�Y �Ç �Q�Q���< ���;���R�R

�G �����4���´�	�ö�h�´�����8
�¦�\���Ø�Y�\�����4�� �Ç �M�¦�\���Ø�Y �W �¦�\���Ø�´���N �I �¦�\�8�@�Ô

�G �8�´�	�ö�Ô�´ �Ô�Ø�	 �1�Ø�4�Î�Ø�1�@�4����
�_ �Ç �1�Ø�4�Î�Ø�1�@�4�����;�1�4�Ø�Ô�ö�Î�@�M�¦�\���Ø�Y�\�����4���N
�_

�(�I�Z�Y�I�P�Z�I���E�V�V�E�]���?�? �t�����ù�u���ƒ���r�t�� �r���ƒ�w���r���v�w�t�� ���t���r�ù�r�s�s���s���A�A�


�% �P�E �W�E�P�M�H�E �H�I�P �T�I�V�G�I�T�X�V�¶�R �E�T�P�M�G�E�Q�S�W �P�E �J�Y�R�G�M�¶�R�8���ë�@���´��̂T�E�V�E �G�S�R�Z�I�V�X�M�V�P�E �I�R �Y�R�E �H�M�W�X�V�M�F�Y�G�M�¶�R
�H�I �T�V�S�F�E�F�M�P�M�H�E�H��

�y�_�@�ó����

�ù���u



�t�� �*�9�2�(�%�1�)�2�8�3�7 �(�)�0 �%�4�6�)�2�(�-�>�%�.�) �4�6�3�*�9�2�(�3

�_�\�1�4���Í�´�8 �Ç �8���ë�@���´�^�M�_�N
�_�\�1�4���Í�´�8

�(�I�Z�Y�I�P�Z�I���E�V�V�E�]���?�?�����ƒ�w���s���v�ƒ�r�I���w�ù�� �ù���r�v�r�s�u�t�t���I���w�ù�� �ù���r�ƒ�u���r���r���I���w�t�A�A�


�y�_�@�ó����

�1�	�@�;�Í�´�4�M�	�ö�8�@�M�4�´���ì�Ø�M���<���N�N�< �_�\�1�4���Í�´�8�Q���R�N
�1�	�@�;�ì�4�ö�Ô�M�ˆ�4�E�Ø�N
�1�	�@�;�@�ö�ì�ó�@�\�	�´�_���E�@�M�N
�1�	�@�;�8�´�X�Ø�ë�ö�ì�M�g�4�Ø�8���E�4�Î�Ø�8�I�Î�	�´�8�\���E�	�@�ö���;�1���ì�g�N
�1�	�@�;�Î�	���8�Ø�M�N

�)�R �Y�R�E �H�M�W�X�V�M�F�Y�G�M�¶�R �H�I �T�V�S�F�E�F�M�P�M�H�E�H�� �P�E �W�Y�Q�E �H�I �X�S�H�E�W �P�E�W �T�V�S�F�E�F�M�P�M�H�E�H�I�W �E�W�M�K�R�E�H�E�W �E �G�E�H�E
�Y�R�E �H�I �P�E�W �G�P�E�W�I�W �X�M�I�R�I �U�Y�I �W�Y�Q�E�V �ù��

�y�_�@�ó����

�_�\�1�4���Í�´�8�;�8�E���M�´�^�ö�8�Ç���N

�(�I�Z�Y�I�P�Z�I���E�V�V�E�]���?�ù���A�


�%�L�S�V�E �E�W�M�K�R�E�V�I�Q�S�W �E�U�Y�I�P�P�E �G�P�E�W�I �G�S�R �P�E �Q�E�]�S�V �T�V�S�F�E�F�M�P�M�H�E�H��

�y�_�@�ó����

�ù����



�t�� �*�9�2�(�%�1�)�2�8�3�7 �(�)�0 �%�4�6�)�2�(�-�>�%�.�) �4�6�3�*�9�2�(�3

�_�\�1�4�Ø�Ô �Ç ���1�;�´�4�ì���´�^�M�_�\�1�4���Í�´�8�< �´�^�ö�8�Ç���N
�_�\�1�4�Ø�Ô

�(�I�Z�Y�I�P�Z�I���E�V�V�E�]���?�w�A�


�7�M �E�F�W�X�V�E�I�Q�S�W �P�E �P�¶�K�M�G�E �I�R �Y�R�E �J�Y�R�G�M�¶�R �T�S�H�I�Q�S�W �T�V�S�F�E�V �Z�E�V�M�S�W �T�Y�R�X�S�W��

�y�_�@�ó����

�Ô�Ø�ë�Ø�X�´�	�E�´�@�Ø�M�^�N�=
�^ �Ç �M�^ �W �¦�\���Ø�´���N �I �¦�\�8�@�Ô
�_ �Ç �1�Ø�4�Î�Ø�1�@�4�����;�1�4�Ø�Ô�ö�Î�@�M�^�N
�_�\�1�4���Í�´�8 �Ç �8���ë�@���´�^�M�_�N
�4�Ø�@�E�4�����1�;�´�4�ì���´�^�M�_�\�1�4���Í�´�8�< �´�^�ö�8�Ç���N

�y�_�@�ó����

�¦ �Ç �Q�Q���< ���R�<�Q���< ���;���R�<�Q���< ���R�R
�Ø�X�´�	�E�´�@�Ø�M�¦�N

�(�I�Z�Y�I�P�Z�I���E�V�V�E�]���?�ù�� �w�� �r�A�


�1�¬�X�V�M�G�E�W �H�I �'�P�E�W�M�x�G�E�G�M�¶�R

�)�R �I�W�X�I �T�Y�R�X�S �]�E �L�I�Q�S�W �I�R�X�V�I�R�E�H�S �Z�E�V�M�S�W �4�V�I�G�I�T�X�V�S�R�I�W �G�S�R �H�M�J�I�V�I�R�X�I�W �J�Y�R�G�M�S�R�I�W �H�I �E�G�X�M�Z�E��
�G�M�¶�R�� �J�Y�R�G�M�S�R�I�W �H�I �T�¬�V�H�M�H�E �I �M�R�G�P�Y�W�S �H�M�J�I�V�I�R�X�I�W �E�P�K�S�V�M�X�Q�S�W �H�I �S�T�X�M�Q�M�^�E�G�M�¶�R�� �%�L�S�V�E�� �‚�G�¶�Q�S
�P�S �T�S�H�I�Q�S�W �I�Z�E�P�Y�E�V�# �‚�'�¶�Q�S �W�E�F�I�V �W�M �Y�R �Q�S�H�I�P�S �I�W �Y�R �F�Y�I�R �Q�S�H�I�P�S �S �Y�R �Q�E�P �Q�S�H�I�P�S�# �‚�7�M
�I�R�X�V�I�R�E�Q�S�W �S�X�V�S �Q�S�H�I�P�S �H�M�J�I�V�I�R�X�I�� �G�¶�Q�S �T�S�H�I�Q�S�W �W�E�F�I�V �W�M �I�W �Q�I�N�S�V �S �T�I�S�V �U�Y�I �I�P �T�V�M�Q�I�V�S�#
�‚�'�¶�Q�S �H�I�x�R�M�Q�S�W �U�Y�¬ �I�W �Y�R �F�Y�I�R �Q�S�H�I�P�S�# �8�S�H�E�W �I�W�X�E�W �T�V�I�K�Y�R�X�E�W �P�E�W �T�S�H�I�Q�S�W �V�I�W�T�S�R�H�I�V
�G�S�R �P�E�W���Ù�@�4�ö�Î�´�8�� �)�R �I�W�X�E �W�I�G�G�M�¶�R �Z�I�V�I�Q�S�W �H�M�J�I�V�I�R�X�I�W �Q�¬�X�V�M�G�E�W �T�E�V�E �I�Z�E�P�Y�E�V �Q�S�H�I�P�S�W �I�R��
�X�V�I�R�E�H�S�W �G�S�R �I�P �H�E�X�E�W�I�X �1�2�-�7�8��

�y�_�@�ó����

�ë�4���� �8���	�Ø�´�4���;�Ô�´�@�´�8�Ø�@�8�ö���1���4�@�ë�Ø�@�Î�ó�\���1�Ø�����	
�ö���1���4�@���E���1�_�´�8 ���1

�����ö�8�@ �Ç �ë�Ø�@�Î�ó�\���1�Ø�����	�M�h�����ö�8�@�\��� ���h�< �X�Ø�4�8�ö�����Ç���N
�¦�< �_ �Ç �����ö�8�@�Q�g�Ô�´�@�´�g�R�;�X�´�	�E�Ø�8�;�´�8�@�_�1�Ø�M���1�;�ë�	���´�@�����N�< �����ö�8�@�Q�g�@�´�4�ì�Ø�@�g�R�;�X�´�	�E�Ø�8�;

�´�8�@�_�1�Ø�M�ö���@�N

�ù���ƒ



�t�� �*�9�2�(�%�1�)�2�8�3�7 �(�)�0 �%�4�6�)�2�(�-�>�%�.�) �4�6�3�*�9�2�(�3

�y�_�@�ó����

�ö���1���4�@���´�@�1�	���@�	�ö�Í�´�8 ���1�	
�ö���1���4�@���´�@�1�	���@�	�ö�Í�;�1�_�1�	���@�´�8 �1�	�@
�ö���1���4�@�4�´���Ô����

�4�< �Î �Ç ���< ��
�ë�ö�ì �Ç �1�	�@�;�ë�ö�ì�E�4�Ø�M�ë�ö�ì�8�ö�h�Ø�Ç�M���F�Î�< ���F�4�N�N
�ë���4 �\�4 �ö�� �4�´���ì�Ø�M�4�N�=

�ë���4 �\�Î �ö�� �4�´���ì�Ø�M�Î�N�=
�1�	�@�;�8�E�Í�1�	���@�M�4�< �Î�< �\�4�F�Î �Ã �\�Î �Ã ���N
�ö�^ �Ç �4�´���Ô�����;�4�´���Ô�ö���@�M���<�	�Ø���M�¦�N�W���N
�ö���ì �Ç �¦�Q�ö�^�R
�1�	�@�;�ö���8�ó���Y�M�ö���ì�;�4�Ø�8�ó�´�1�Ø�M��� �<��� �N�< �Î���´�1�Ç�h�ì�4�´�_�h�N
�1�	�@�;�´�^�ö�8�M�g���ë�ë�g�N
�1�	�@�;�@�ö�@�	�Ø�M�_�Q�ö�^�R�N

�1�	�@�;�@�ö�ì�ó�@�\�	�´�_���E�@�M�N
�1�	�@�;�8�´�X�Ø�ë�ö�ì�M�g�4�Ø�8���E�4�Î�Ø�8�I�Î�	�´�8�\���Ø�@���;�1���ì�g�N
�1�	�@�;�Î�	���8�Ø�M�N

�)�W �M�Q�T�S�V�X�E�R�X�I �X�I�R�I�V �I�R �G�Y�I�R�X�E �U�Y�I �T�E�V�E �I�Z�E�P�Y�E�V �G�S�V�V�I�G�X�E�Q�I�R�X�I �Y�R �Q�S�H�I�P�S �P�S �X�I�R�I�Q�S�W �U�Y�I
�L�E�G�I�V �G�S�R �H�E�X�S�W �U�Y�I �R�S �L�E�]�E�R �W�M�H�S �Y�W�E�H�S�W �H�Y�V�E�R�X�I �I�P �I�R�X�V�I�R�E�Q�M�I�R�X�S��

�y�_�@�ó����

�¦�\�@�4�´�ö���< �¦�\�@�Ø�8�@ �Ç �¦�Q�=�����������R �I �������< �¦�Q�����������=�R �I �������;
�_�\�@�4�´�ö���< �_�\�@�Ø�8�@ �Ç �_�Q�=�����������R�< �_�Q�����������=�R

�)�Q�T�I�^�E�V�I�Q�S�W �I�R�X�V�I�R�E�R�H�S �Y�R �G�P�E�W�M�x�G�E�H�S�V �F�M�R�E�V�M�S �U�Y�I �H�M�W�X�M�R�K�E �P�E�W �M�Q�¤�K�I�R�I�W �H�I �u �H�I �P�E�W
�H�I�Q�¤�W��

�y�_�@�ó����

�ù����



�t�� �*�9�2�(�%�1�)�2�8�3�7 �(�)�0 �%�4�6�)�2�(�-�>�%�.�) �4�6�3�*�9�2�(�3

�_�\�@�4�´�ö���\�� �Ç �M�_�\�@�4�´�ö�� �Ç�Ç ���N�;�´�8�@�_�1�Ø�M�ö���@�N
�_�\�@�Ø�8�@�\�� �Ç �M�_�\�@�Ø�8�@ �Ç�Ç ���N�;�´�8�@�_�1�Ø�M�ö���@�N

�y�_�@�ó����

�1�Ø�4�Î�Ø�1�@�4���� �Ç �R���ì�ö�8�@�ö�Î�|�Ø�ì�4�Ø�8�8�ö�����M��� ���N
�Ø�1���Î�ó�8�< �	�4 �Ç �����< ���Ø�W��
�1�Ø�4�Î�Ø�1�@�4�����;�ë�ö�@�M�¦�\�@�4�´�ö���< �_�\�@�4�´�ö���\���< �Ø�1���Î�ó�8�< �	�4�< �	���ì�\�Ø�´�Î�ó�Ç���< �Í�´�@�Î�ó�\�8�ö�h�Ø

�Ç���������N

�(�I�Z�Y�I�P�Z�I��
�- �)�T�S�G�L �ù���ù�w �0�S�W�W �w���w�ƒ�ƒ�r�������ù���u�v���s�v�r���r
�-�)�T�S�G�L �r���ù�w �0�S�W�W �w���w�v�t�ƒ�s�ƒ�w�u�s�w�s�s�u�w������
�-�)�T�S�G�L �s���ù�w �0�S�W�W �w���w���ƒ�ù�w�ù�t���ù�w�t�u���u���s�t
�-�)�T�S�G�L �t���ù�w �0�S�W�W �w���w�ƒ���s�r�u�v�t�t���w�t���w�w���t
�-�)�T�S�G�L �u���ù�w �0�S�W�W �w���w�ƒ�ù�s�����s�t�t�t���r�t�t�v�v
�-�)�T�S�G�L �����ù�w �0�S�W�W �w���w�����ù�v�w�v�ƒ���ù�r�t�ƒ�t�s�v��
�-�)�T�S�G�L �ƒ���ù�w �0�S�W�W �w���w���r�r���u�w�v�v�w���t�s�����ƒ�t
�-�)�T�S�G�L �����ù�w �0�S�W�W �w���w�u�v�s�w�u�s�s�t�w�w�t���u�t���s
�-�)�T�S�G�L �v���ù�w �0�S�W�W �w���w�u���v�v�������s�w�s�v�s�ù�t�v�ù�t
�-�)�T�S�G�L �ù�w���ù�w �0�S�W�W �w���w�u�u�ù���u�t�w�ù���v�r�r�w�ƒ���s

�y�_�@�ó����

�Ô�Ø�ë�Ø�X�´�	�E�´�@�Ø�M�^�< �@�ó �Ç ���;���N�=
�_�\�1�4�Ø�Ô �Ç �1�Ø�4�Î�Ø�1�@�4�����;�1�4�Ø�Ô�ö�Î�@�M�^�N �É �@�ó
�4�Ø�@�E�4���_�\�1�4�Ø�Ô�;�´�8�@�_�1�Ø�M�ö���@�N�;�4�´�X�Ø�	�M�N

�4�V�I�G�M�W�M�¶�R

�0�E �T�V�M�Q�I�V�E �Q�¬�X�V�M�G�E �U�Y�I �Z�E�Q�S�W �E �Z�I�V�� �X�E�Q�F�M�¬�R �P�E �Q�¤�W �G�S�Q�½�R�� �I�W �P�E�E�G�G�Y�V�E�G�]���S �T�V�I�G�M�W�M�¶�R�
��
�)�R �I�W�X�E �Q�¬�X�V�M�G�E �W�M�Q�T�P�I�Q�I�R�X�I �G�S�R�X�E�Q�S�W �X�S�H�S�W �P�S�W �I�P�I�Q�I�R�X�S�W �H�I�P �H�E�X�E�W�I�X �U�Y�I �R�Y�I�W�X�V�S �Q�S��
�H�I�P�S �L�E �W�M�H�S �G�E�T�E�^ �H�I �G�P�E�W�M�x�G�E�V �G�S�V�V�I�G�X�E�Q�I�R�X�I �] �P�S �H�M�Z�M�H�M�Q�S�W �I�R�X�V�I �I�P �R�½�Q�I�V�S �X�S�X�E�P �H�I �I�P�I��
�Q�I�R�X�S�W�� �)�W�X�S �M�Q�T�P�M�G�E �U�Y�I �P�E �T�V�I�G�M�W�M�¶�R �W�I�V�¤ �Y�R �Z�E�P�S�V �I�R�X�V�I0 �] 1�� �W�M�K�R�M�x�G�E�R�H�S0 �U�Y�I �R�Y�I�W�X�V�S
�Q�S�H�I�P�S �R�S �L�E �E�G�I�V�X�E�H�S �R�M�R�K�½�R �V�I�W�Y�P�X�E�H�S �]1 �U�Y�I �P�S�W �L�E �E�G�I�V�X�E�H�S �X�S�H�S�W�� �8�E�Q�F�M�¬�R �I�W �G�S�Q�½�R
�H�E�V �I�W�X�I �Z�E�P�S�V �I�R �T�S�V�G�I�R�X�E�N�I ���W�M�Q�T�P�I�Q�I�R�X�I �Q�Y�P�X�M�T�P�M�G�E�R�H�S �T�S�V100�I�P �V�I�W�Y�P�X�E�H�S �E�R�X�I�V�M�S�V�
��

�ù���v



�t�� �*�9�2�(�%�1�)�2�8�3�7 �(�)�0 �%�4�6�)�2�(�-�>�%�.�) �4�6�3�*�9�2�(�3

�y�_�@�ó����

�Ô�Ø�ë�´�Î�Î�E�4�´�Î�_�M�_�\�1�4�Ø�Ô�< �_�N�=
�4�Ø�@�E�4�����1�;�8�E���M�_�\�1�4�Ø�Ô �Ç�Ç �_�N �I�	�Ø���M�_�N

�y�_�@�ó����

�´�Î�Î�E�4�´�Î�_�M�Ø�X�´�	�E�´�@�Ø�M�¦�\�@�4�´�ö���N�< �_�\�@�4�´�ö���\���N

�(�I�Z�Y�I�P�Z�I���w���v�r�ù�u�u

�y�_�@�ó����

�´�Î�Î�E�4�´�Î�_�M�Ø�X�´�	�E�´�@�Ø�M�¦�\�@�Ø�8�@�N�< �_�\�@�Ø�8�@�\���N

�(�I�Z�Y�I�P�Z�I���w���v�r�s��

�'�S�Q�S �T�S�H�I�Q�S�W �Z�I�V�� �R�Y�I�W�X�V�S �Q�S�H�I�P�S �X�M�I�R�I �Y�R�E �T�V�I�G�M�W�M�¶�R �G�I�V�G�E�R�E �E�P92�W�X�E�R�X�S �T�E�V�E �I�P �G�S�R��
�N�Y�R�X�S �H�I �I�R�X�V�I�R�E�Q�M�I�R�X�S �G�S�Q�S �T�E�V�E �I�P �H�I �I�Z�E�P�Y�E�G�M�¶�R�� �‚�)�W �I�W�X�I �Y�R �F�Y�I�R �Q�S�H�I�P�S�# �% �T�V�M�S�V�M
�T�S�H�V�°�E�Q�S�W �T�I�R�W�E�V �U�Y�I �W�°�� �]�E �U�Y�I �R�Y�I�W�X�V�S �Q�S�H�I�P�S �E�G�M�I�V�X�E9 �H�I �G�E�H�E10 �M�Q�¤�K�I�R�I�W�G �7�M�R �I�Q��
�F�E�V�K�S�� �P�E �V�I�E�P�M�H�E�H �I�W �U�Y�I �R�Y�I�W�X�V�S �Q�S�H�I�P�S �R�S �I�W�X�¤ �L�E�G�M�I�R�H�S �T�V�¤�G�X�M�G�E�Q�I�R�X�I �R�E�H�E�� �:�E�Q�S�W
�E �Z�I�V �T�S�V �U�Y�¬ �E�R�E�P�M�^�E�R�H�S �R�Y�I�W�X�V�S�W �H�E�X�S�W�� �'�S�Q�S �]�E �L�I�Q�S�W �G�S�Q�I�R�X�E�H�S�� �I�W�X�E�Q�S�W �L�E�G�M�I�R��
�H�S �Y�R �G�P�E�W�M�x�G�E�H�S�V �F�M�R�E�V�M�S �T�E�V�E �H�I�X�I�G�X�E�V �I�P �R�½�Q�I�V�S5�� �‚�'�Y�¤�R�X�E�W �M�Q�¤�K�I�R�I�W �H�M�J�I�V�I�R�X�I�W �H�I5�W
�X�I�R�I�Q�S�W �I�R �R�Y�I�W�X�V�S �H�E�X�E�W�I�X�#

�y�_�@�ó����

�� �W �_�\�@�4�´�ö���\���;���Ø�´���M�N�< �� �W �_�\�@�Ø�8�@�\���;���Ø�´���M�N

�(�I�Z�Y�I�P�Z�I�����w���v�w�v���u�� �w���v�ù�w���


�%�U�Y�° �X�I�R�I�Q�S�W �P�E �V�I�W�T�Y�I�W�X�E�� �R�Y�I�W�X�V�S �H�E�X�E�W�I�X �I�W�X�¤ �J�S�V�Q�E�H�S �I�R �Y�R91�W�T�S�V �M�Q�¤�K�I�R�I�W �U�Y�I �R�S
�W�S�R5�� �)�W�X�S �W�M�K�R�M�x�G�E �U�Y�I �Y�R �Q�S�H�I�P�S�R�E�M�Z�I�U�Y�I �W�M�I�Q�T�V�I �H�M�K�E �U�Y�I �2�3 �X�I�R�I�Q�S�W �Y�R5 �Z�E �E �X�I�R�I�V
�Y�R�E�E�G�G�Y�V�E�G�]�H�I�P91�W�� �7�M�R �I�Q�F�E�V�K�S�� �I�R �I�P �Q�Y�R�H�S �V�I�E�P�� �R�Y�R�G�E �H�I�X�I�G�X�E�V�I�Q�S�W �I�W�X�I �H�°�K�M�X�S �]
�R�Y�I�W�X�V�E �E�T�P�M�G�E�G�M�¶�R �J�E�P�P�E�V�¤ �I�W�X�V�I�T�M�X�S�W�E�Q�I�R�X�I�� �2�Y�I�W�X�V�S �Q�S�H�I�P�S �X�M�I�R�I �Y�R�E �T�V�I�G�M�W�M�¶�R �H�I�P92�W��
�Q�I�N�S�V�E�R�H�S �P�M�K�I�V�E�Q�I�R�X�I �I�W�X�I �Z�E�P�S�V�� �T�I�V�S �R�S �T�S�V �Q�Y�G�L�S��

�0�E �Q�¬�X�V�M�G�E �H�I �T�V�I�G�M�W�M�¶�R �I�W �Q�Y�] �½�X�M�P�� �T�I�V�S �T�Y�I�H�I �P�P�I�Z�E�V �E �I�R�K�E�´�S�W�� �)�W�X�S �W�I �L�E�G�I �I�W�T�I�G�M�E�P��
�Q�I�R�X�I �T�E�X�I�R�X�I �I�R �E�T�P�M�G�E�G�M�S�R�I�W �I�R �P�E�W �U�Y�I �X�I�R�I�Q�S�W �Q�Y�] �T�S�G�E�W �Q�Y�I�W�X�V�E�W �H�I �P�E �G�P�E�W�I �U�Y�I
�U�Y�I�V�I�Q�S�W �G�E�T�X�Y�V�E�V�� �9�R �I�N�I�Q�T�P�S �G�P�E�V�S �I�W �I�P �H�I �H�I�X�I�G�G�M�¶�R �H�I �X�V�E�R�W�E�G�G�M�S�R�I�W �F�E�R�G�E�V�M�E�W �J�V�E�Y��
�H�Y�P�I�R�X�E�W�� �U�Y�I �V�I�T�V�I�W�I�R�X�E�R �G�I�V�G�E �H�I�P �w���w�w�ù �	 �H�I�P �X�S�X�E�P �H�I �S�T�I�V�E�G�M�S�R�I�W �V�I�E�P�M�^�E�H�E�W�� �9�R �Q�S�H�I�P�S

�ù�v�w



�t�� �*�9�2�(�%�1�)�2�8�3�7 �(�)�0 �%�4�6�)�2�(�-�>�%�.�) �4�6�3�*�9�2�(�3

�H�I �G�P�E�W�M�x�G�E�G�M�¶�R �F�M�R�E�V�M�E �U�Y�I �W�M�I�Q�T�V�I �H�M�I�W�I �G�S�Q�S �V�I�W�Y�P�X�E�H�S �U�Y�I �Y�R�E �X�V�E�R�W�E�G�G�M�¶�R �2�3 �I�W �J�V�E�Y��
�H�Y�P�I�R�X�E �X�I�R�H�V�°�E �Y�R�E �T�V�I�G�M�W�M�¶�R �H�I�P �v�v���v�v�v �	�� �W�M�R �I�Q�F�E�V�K�S �W�I�V�°�E �Y�R �Q�S�H�I�P�S �X�S�X�E�P�Q�I�R�X�I �M�R�½�X�M�P
�I�R �I�P �Q�Y�R�H�S �V�I�E�P��

�7�M�I�Q�T�V�I �I�W �V�I�G�S�Q�I�R�H�E�F�P�I �X�I�R�I�V �Y�R�E�W �T�V�M�Q�I�V�E�W �Q�¬�X�V�M�G�E�W�Í�´�8�Ø�	�ö���Ø�G�S�R �P�E�W �U�Y�I �G�S�Q�T�E�V�E�V
�R�Y�I�W�X�V�S�W �Q�S�H�I�P�S�W�� �)�W�X�E�W �Q�¬�X�V�M�G�E�W �T�Y�I�H�I�R �S�F�X�I�R�I�V�W�I �G�S�R �Y�R �Q�S�H�I�P�S �E�P�I�E�X�S�V�M�S ���E�R�X�I�W �H�I �W�I�V
�I�R�X�V�I�R�E�H�S�
 �S �I�R �I�P �G�E�W�S �H�I �P�E �G�P�E�W�M�x�G�E�G�M�¶�R �T�S�H�I�Q�S�W �Y�X�M�P�M�^�E�V �H�M�V�I�G�X�E�Q�I�R�X�I �P�E �H�M�W�X�V�M�F�Y�G�M�¶�R
�H�I �G�P�E�W�I�W �I�R �I�P �H�E�X�E�W�I�X�� �'�Y�E�P�U�Y�M�I�V �Q�S�H�I�P�S �U�Y�I �L�E�K�E�Q�S�W �H�I�F�I�V�°�E �Q�I�N�S�V�E�V �I�W�X�E�W �Q�¬�X�V�M�G�E�W��

�8�S�H�E�W �P�E�W �Q�¬�X�V�M�G�E�W �U�Y�I �Z�E�Q�S�W �E �Z�I�V �I�W�X�¤�R �M�Q�T�P�I�Q�I�R�X�E�H�E�W �I�R �P�E �P�M�F�V�I�V�°�E�€�Î�ö���ö�@ �R�Ø�´�4���� �T�S�V
�P�S �U�Y�I �X�I �V�I�G�S�Q�M�I�R�H�S �U�Y�I �P�E�W �Y�W�I�W �H�M�V�I�G�X�E�Q�I�R�X�I �T�E�V�E �I�Z�M�X�E�V �I�V�V�S�V�I�W �I�R �P�E �M�Q�T�P�I�Q�I�R�X�E�G�M�¶�R��

�y�_�@�ó����

�ë�4���� �8���	�Ø�´�4���;���Ø�@�4�ö�Î�8�ö���1���4�@�´�Î�Î�E�4�´�Î�_�\�8�Î���4�Ø

�´�Î�Î�E�4�´�Î�_�\�8�Î���4�Ø�M�_�\�@�Ø�8�@�\���< �Ø�X�´�	�E�´�@�Ø�M�¦�\�@�Ø�8�@�N�N

�(�I�Z�Y�I�P�Z�I���w���v�r�s��

�y�_�@�ó����

�1�Ø�4�Î�Ø�1�@�4���� �Ç �R���ì�ö�8�@�ö�Î�|�Ø�ì�4�Ø�8�8�ö�����M��� ���N
�Ø�1���Î�ó�8�< �	�4 �Ç �������< ���Ø�W��
�1�Ø�4�Î�Ø�1�@�4�����;�ë�ö�@�M�¦�\�@�4�´�ö���< �_�\�@�4�´�ö���\���< �Ø�1���Î�ó�8�< �	�4�< �	���ì�\�Ø�´�Î�ó�Ç�����< �Í�´�@�Î�ó�\�8�ö�h�Ø

�Ç���������N

�(�I�Z�Y�I�P�Z�I��
�-�)�T�S�G�L �r�w���r�w�w �0�S�W�W �w���w���s�ù�ƒ���v�ù�����r�s�s�u�w����
�-�)�T�S�G�L �t�w���r�w�w �0�S�W�W �w���w���r�ù���v���ù�����r�ù�w�t�v���s
�-�)�T�S�G�L ���w���r�w�w �0�S�W�W �w���w���ù���ù�����ù�v�s���u�w�����ù�s
�-�)�T�S�G�L ���w���r�w�w �0�S�W�W �w���w���ù�ù�r�ƒ�w���s�w�s�u�w�t�ù�ù�v�t
�-�)�T�S�G�L �ù�w�w���r�w�w �0�S�W�W �w���w���w�ƒ�r�r�v�����r���u�ù���r�t�r
�-�)�T�S�G�L �ù�r�w���r�w�w �0�S�W�W �w���w���w�s�v�s�����ù���v�r�w���ƒ����
�-�)�T�S�G�L �ù�t�w���r�w�w �0�S�W�W �w���w���w�ù�r�u�����u�u�t�r���ù���v�v
�-�)�T�S�G�L �ù���w���r�w�w �0�S�W�W �w���w�u�v�v�w���u�v���ƒ�����r�����w�ù
�-�)�T�S�G�L �ù���w���r�w�w �0�S�W�W �w���w�u�v�ƒ�r�ƒ�ƒ�t�u�v�s�ù�t�v�v�u��
�-�)�T�S�G�L �r�w�w���r�w�w �0�S�W�W �w���w�u�v�u���r�ù�ƒ���u���t�t�s�r�ƒ�s

�ù�v�ù



�t�� �*�9�2�(�%�1�)�2�8�3�7 �(�)�0 �%�4�6�)�2�(�-�>�%�.�) �4�6�3�*�9�2�(�3

�y�_�@�ó����

�_�\�1�4�Ø�Ô �Ç �Ø�X�´�	�E�´�@�Ø�M�¦�\�@�Ø�8�@�N
�´�Î�Î�E�4�´�Î�_�\�8�Î���4�Ø�M�_�\�@�Ø�8�@�\���< �_�\�1�4�Ø�Ô�N

�(�I�Z�Y�I�P�Z�I���w���v�ƒ���v

�0�E �Q�E�X�V�M�^ �H�I �G�S�R�J�Y�W�M�¶�R

�9�R�E �Q�E�X�V�M�^ �H�I �G�S�R�J�Y�W�M�¶�R �R�S�W �Z�E �E �M�R�H�M�G�E�V �I�\�E�G�X�E�Q�I�R�X�I �G�Y�¤�P�I�W �W�S�R �P�S�W �T�Y�R�X�S�W �J�Y�I�V�X�I�W �]
�H�¬�F�M�P�I�W �H�I �R�Y�I�W�X�V�S �G�P�E�W�M�x�G�E�H�S�V�� �4�E�V�E �G�E�H�E �G�P�E�W�I�� �Z�E�Q�S�W �E �G�E�P�G�Y�P�E�V �G�Y�¤�R�X�S�W �I�P�I�Q�I�R�X�S�W �L�E�R
�W�M�H�S �F�M�I�R �G�P�E�W�M�x�G�E�H�S�W �T�S�V �R�Y�I�W�X�V�S �Q�S�H�I�P�S �] �G�Y�¤�R�X�S�W �L�E�R �W�M�H�S �G�S�R�J�Y�R�H�M�H�S�W �G�S�R �S�X�V�E�W �G�P�E�W�I�W
���I�W�X�E �Q�E�X�V�M�^ �R�S�W �W�I�V�¤ �Q�Y�] �½�X�M�P �I�R �G�P�E�W�M�x�G�E�G�M�¶�R �I�R �Z�E�V�M�E�W �G�P�E�W�I�W �X�E�Q�F�M�¬�R�
��

�y�_�@�ó����

�ˆ�y �Ç ���1�;�8�E���M�M�_�\�1�4�Ø�Ô �Ç�Ç ���N �Â �M�_�\�@�Ø�8�@�\�� �Ç�Ç ���N�N
�ˆ�Y �Ç ���1�;�8�E���M�M�_�\�1�4�Ø�Ô �Ç�Ç ���N �Â �M�_�\�@�Ø�8�@�\�� �Ç�Ç ���N�N
�7�y �Ç ���1�;�8�E���M�M�_�\�1�4�Ø�Ô �Ç�Ç ���N �Â �M�_�\�@�Ø�8�@�\�� �Ç�Ç ���N�N
�7�Y �Ç ���1�;�8�E���M�M�_�\�1�4�Ø�Ô �Ç�Ç ���N �Â �M�_�\�@�Ø�8�@�\�� �Ç�Ç ���N�N

���X �Ç �Q�Q�ˆ�Y�< �7�y�R�<
�Q�7�Y�< �ˆ�y�R�R

���X

�(�I�Z�Y�I�P�Z�I���?�?�v�w�ù�ƒ�� �v�ù�A�� �?�ù�t�w�� �ƒ�u�r�A�A

�)�R �I�W�X�E �Q�E�X�V�M�^ �T�S�H�I�Q�S�W �S�F�W�I�V�Z�E�V��

�:�I�V�H�E�H�I�V�S�W �4�S�W�M�X�M�Z�S�W ���8�4���8�V�Y�I �4�S�W�M�X�M�Z�I�W�
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�4�V�I�G�M�W�M�S�R�] �6�I�G�E�P�P

�,�I�Q�S�W �Z�M�W�X�S �P�E �G�S�R�J�Y�W�M�¶�R �E �P�E �U�Y�I �R�S�W �T�Y�I�H�I �P�P�I�Z�E�V �Y�R�E �Q�¬�X�V�M�G�E �W�M�Q�T�P�I �G�S�Q�S �P�E�E�G�G�Y�V�E�G�]��
�%�L�S�V�E �Z�I�V�I�Q�S�W �H�S�W �Q�¬�X�V�M�G�E�W �U�Y�I �W�S�R �Y�R �T�S�G�S �Q�¤�W �M�R�J�S�V�Q�E�X�M�Z�E�W���T�V�I�G�M�W�M�S�R���R�S �G�S�R�J�Y�R�H�M�V
�G�S�R �P�E �T�V�I�G�M�W�M�¶�R�� �I�R �G�E�W�X�I�P�P�E�R�S�� �I�U�Y�M�Z�E�P�I�R�X�I �E �P�E�E�G�G�Y�V�E�G�]�
 �]�V�I�G�E�P�P�� �4�E�V�E �H�I�x�R�M�V �I�W�X�E�W �Q�¬�X�V�M��
�G�E�W �T�V�M�Q�I�V�S �R�I�G�I�W�M�X�E�Q�S�W �H�I�x�R�M�V �P�S�W �W�M�K�Y�M�I�R�X�I �G�S�R�G�I�T�X�S�W��

precision =
TP

TP + FP

recall =
TP

TP + FN

�4�V�I�G�M�W�M�S�R�R�S�W �H�E �Y�R�E �M�H�I�E �H�I �G�¶�Q�S �H�I �T�V�S�T�I�R�W�S �I�W �R�Y�I�W�X�V�S �Q�S�H�I�P�S �E �H�E�V �J�E�P�W�S�W �T�S�W�M�X�M�Z�S�W��
�9�R �Z�E�P�S�V �G�I�V�G�E�R�S �E1 �M�R�H�M�G�E�V�¤ �U�Y�I �R�Y�I�W�X�V�S �Q�S�H�I�P�S �E�T�I�R�E�W �H�E �J�E�P�W�S�W �T�S�W�M�X�M�Z�S�W ���E�Y�R�U�Y�I �T�Y�I��
�H�I �W�I�K�Y�M�V �J�E�P�P�E�R�H�S �H�E�R�H�S �J�E�P�W�S�W �R�I�K�E�X�M�Z�S�W�
 �Q�M�I�R�X�V�E�W �U�Y�I �Y�R �Z�E�P�S�V �G�I�V�G�E�R�S �E0 �M�R�H�M�G�E�V�¤ �U�Y�I
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�-�8�L�V�I�W�L�S�P�H�� �w���ù�t�r �4�V�I�G�M�W�M�S�R �w�����s�t�r �6�I�G�E�P�P �w���v�ù�v�s
�-�8�L�V�I�W�L�S�P�H�� �w���ù���t �4�V�I�G�M�W�M�S�R �w�����v�ù�t �6�I�G�E�P�P �w���v�w�v�r
�-�8�L�V�I�W�L�S�P�H�� �w���r�r�� �4�V�I�G�M�W�M�S�R �w���ƒ�s�r�r �6�I�G�E�P�P �w���v�w�ù�s
�-�8�L�V�I�W�L�S�P�H�� �w���r���� �4�V�I�G�M�W�M�S�R �w���ƒ�����v �6�I�G�E�P�P �w�����v�r�t
�-�8�L�V�I�W�L�S�P�H�� �w���s�ù�ù �4�V�I�G�M�W�M�S�R �w���ƒ�v�ƒ�� �6�I�G�E�P�P �w�������ƒ�v
�-�8�L�V�I�W�L�S�P�H�� �w���s�u�s �4�V�I�G�M�W�M�S�R �w�����r�s�t �6�I�G�E�P�P �w�������s�t
�-�8�L�V�I�W�L�S�P�H�� �w���s�v�u �4�V�I�G�M�W�M�S�R �w�����u�u�ƒ �6�I�G�E�P�P �w�����ƒ�ù�ù
�-�8�L�V�I�W�L�S�P�H�� �w���t�s�ƒ �4�V�I�G�M�W�M�S�R �w�����ƒ�t�� �6�I�G�E�P�P �w�����u�v�v
�-�8�L�V�I�W�L�S�P�H�� �w���t�ƒ�v �4�V�I�G�M�W�M�S�R �w�������t�ƒ �6�I�G�E�P�P �w�����u�r�w
�-�8�L�V�I�W�L�S�P�H�� �w���u�r�ù �4�V�I�G�M�W�M�S�R �w�����v�v�s �6�I�G�E�P�P �w�����t�w��
�-�8�L�V�I�W�L�S�P�H�� �w���u���s �4�V�I�G�M�W�M�S�R �w���v�w���ƒ �6�I�G�E�P�P �w�����r���u
�-�8�L�V�I�W�L�S�P�H�� �w�����w�u �4�V�I�G�M�W�M�S�R �w���v�ù���w �6�I�G�E�P�P �w�����ù���ù
�-�8�L�V�I�W�L�S�P�H�� �w�����t�ƒ �4�V�I�G�M�W�M�S�R �w���v�r�ù�� �6�I�G�E�P�P �w���ƒ�v�w�t
�-�8�L�V�I�W�L�S�P�H�� �w�������v �4�V�I�G�M�W�M�S�R �w���v�s�s�r �6�I�G�E�P�P �w���ƒ���ƒ�v
�-�8�L�V�I�W�L�S�P�H�� �w���ƒ�s�r �4�V�I�G�M�W�M�S�R �w���v�t�r�w �6�I�G�E�P�P �w���ƒ�t����
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�E �H�M�W�Q�M�R�Y�M�V ���I�W �T�S�V �I�W�X�S �U�Y�I �W�I �P�I �P�P�E�Q�E�X�V�E�H�I���S�J�J�� �]�E �U�Y�I �X�I�R�I�Q�S�W �U�Y�I �P�P�I�K�E�V �E �Y�R �G�S�Q�T�V�S��
�Q�M�W�S�
�� �%�W�° �T�Y�I�W�� �I�W�G�S�K�I�V�I�Q�S�W �Y�R �Z�E�P�S�V �H�I�P�X�L�V�I�W�L�S�P�H�U�Y�I �W�I �E�N�Y�W�X�¶ �E �P�S�W �G�V�M�X�I�V�M�S�W �H�I �H�M�W�I�´�S
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�9�R�E �Q�¬�X�V�M�G�E �V�¤�T�M�H�E �U�Y�I �R�S�W �Z�E �E �H�I�G�M�V �W�M �R�Y�I�W�X�V�S �Q�S�H�I�P�S �X�M�I�R�I �F�Y�I�R�E�T�V�I�G�M�W�M�S�R�] �V�I�G�E�P�P�I�W
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F1 = 2 �
precision � recall
precision + recall

�)�W �Y�R�E �Q�¬�X�V�M�G�E �Q�Y�] �Y�W�E�H�E�� �]�E �U�Y�I �E�K�P�Y�X�M�R�E �P�E �M�R�J�S�V�Q�E�G�M�¶�R �H�I �E�Q�F�E�W �Q�¬�X�V�M�G�E�W�� �7�M�R �I�Q�F�E�V�K�S��
�Z�E �E �J�E�Z�S�V�I�G�I�V �Q�Y�G�L�S �E�U�Y�I�P�P�S�W �Q�S�H�I�P�S�W �G�S�R �Y�R �Z�E�P�S�V �W�M�Q�M�P�E�V �H�I�T�V�I�G�M�W�M�S�R�] �V�I�G�E�P�P�� �U�Y�I �R�S
�I�W �W�M�I�Q�T�V�I �P�S �U�Y�I �Z�E�Q�S�W �E �U�Y�I�V�I�V��
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�0�E �G�Y�V�Z�E �6�3�'

�4�S�H�I�Q�S�W �Z�M�W�Y�E�P�M�^�E�V �V�¤�T�M�H�E�Q�I�R�X�I �I�P �G�S�Q�T�S�V�X�E�Q�M�I�R�X�S �H�I �Y�R �Q�S�H�I�P�S �T�E�V�E �Z�E�V�M�S�W�X�L�V�I�W�L�S�P�H�W
�G�S�R �P�E �P�P�E�Q�E�H�E �G�Y�V�Z�E �6�3�' ���6�I�G�I�M�Z�I�V �3�T�I�V�E�X�M�R�K �'�L�E�V�E�G�X�I�V�M�W�X�M�G�
�� �)�R �I�P�P�E�� �V�I�T�V�I�W�I�R�X�E�Q�S�W �I�P
�V�E�X�M�S �H�I �Z�I�V�H�E�H�I�V�S�W �T�S�W�M�X�M�Z�S�W ���8�4�6�
 �G�S�R�X�V�E �I�P �V�E�X�M�S �H�I �J�E�P�W�S�W �T�S�W�M�X�M�Z�S�W ���*�4�6�
�� �H�I�x�R�M�H�S�W �H�I
�P�E �W�M�K�Y�M�I�R�X�I �Q�E�R�I�V�E��

TP R =
TP

TP + FN
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FP R =
FP

FP + TN
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�P�E �I�\�T�V�I�W�M�¶�R �I�W �P�E �Q�M�W�Q�E �U�Y�I �P�E �U�Y�I �Y�W�E�Q�S�W �I�R �I�P �Q�S�H�I�P�S�y�Ø�4�Î�Ø�1�@�4������ �I�R �I�P �U�Y�I�r 1 �W�S�R �P�S�W
�T�I�W�S�W �H�I �P�E �T�V�M�Q�I�V�E �G�E�T�E �]�t �P�E�W �I�R�X�V�E�H�E�W�� �7�M �E�L�S�V�E �G�S�R�W�M�H�I�V�E�Q�S�W�?1 �G�S�Q�S �P�E�W �I�R�X�V�E�H�E�W �H�I
�P�E �W�M�K�Y�M�I�R�X�I �G�E�T�E�� �T�S�H�I�Q�S�W �I�R�G�S�R�X�V�E�V �P�E �W�E�P�M�H�E �G�S�Q�S��

ŷ = f 2(�r 2 � �?1) = f 2(�r 2 � f 1(�r 1 � �t))

�)�R �P�E �U�Y�I �W�M�Q�T�P�I�Q�I�R�X�I �L�I�Q�S�W �Z�Y�I�P�X�S �E �E�T�P�M�G�E�V �P�E �Q�M�W�Q�E �I�\�T�V�I�W�M�¶�R�� �4�Y�I�H�I�W �M�R�X�Y�M�V �U�Y�I �W�M
�X�I�R�I�Q�S�W �Q�¤�W �G�E�T�E�W�� �W�M�Q�T�P�I�Q�I�R�X�I �V�I�T�I�X�M�V�I�Q�S�W �P�E �I�\�T�V�I�W�M�¶�R �T�E�V�E �G�E�H�E �G�E�T�E�� �Y�W�E�R�H�S �P�E�W
�W�E�P�M�H�E�W �H�I �Y�R�E �G�S�Q�S �I�R�X�V�E�H�E�W �H�I �P�E �W�M�K�Y�M�I�R�X�I �H�I �Q�E�R�I�V�E �V�I�G�Y�V�V�I�R�X�I �L�E�W�X�E �P�P�I�K�E�V �E �P�E �W�E�P�M�H�E��
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�1���4 �ì�4�´�Ô�ö�Ø���@�Ø�� �4�V�M�Q�I�V�S�� �R�I�G�I�W�M�X�E�Q�S�W �Y�R�E�ë�E���Î�ö���� �Ô�Ø �1�Ù�4�Ô�ö�Ô�´�� �H�I �P�E �G�Y�E�P �G�E�P�G�Y�P�E�V�I�Q�S�W �P�E
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�U�Y�I �Y�X�M�P�M�^�E�Q�S�W �Y�R�E �J�Y�R�G�M�¶�R �H�I �E�G�X�M�Z�E�G�M�¶�R �H�I �X�M�T�S�4�Ø�	�E�I�R �P�E �T�V�M�Q�I�V�E �G�E�T�E��f 1 = max(0; x)��
�] �Y�R�E �J�Y�R�G�M�¶�R �H�I �E�G�X�M�Z�E�G�M�¶�R �P�M�R�I�E�P �T�E�V�E �P�E �W�I�K�Y�R�H�E �G�E�T�E�� �]�E �U�Y�I �I�W�X�E�Q�S�W �M�R�X�I�V�I�W�E�H�S�W �I�R
�Y�X�M�P�M�^�E�V �R�Y�I�W�X�V�S �1�0�4 �T�E�V�E �V�I�K�V�I�W�M�¶�R�� �)�R �G�Y�E�R�X�S �E �P�E �J�Y�R�G�M�¶�R �H�I �E�G�X�M�Z�E�G�M�¶�R�� �G�S�Q�S �]�E �W�E�F�I�Q�S�W
�T�E�V�E �T�V�S�F�P�I�Q�E�W �H�I �V�I�K�V�I�W�M�¶�R �Y�W�E�Q�S�W �I�P �I�V�V�S�V �Q�I�H�M�S �G�Y�E�H�V�¤�X�M�G�S ���1�7�)�
��

MSE (ŷ; y) =
1
N

NX

j =1

(ŷ( j ) � y( j ) )2

�9�X�M�P�M�^�E�Q�S�W �J�Y�R�G�M�S�R�I�W �H�I �E�G�X�M�Z�E�G�M�¶�R �R�S �P�M�R�I�E�P�I�W �I�R �P�E�W �G�E�T�E�W �S�G�Y�P�X�E�W �H�I �Y�R
�1�0�4�� �]�E �U�Y�I �Y�R�E �G�S�Q�F�M�R�E�G�M�¶�R �P�M�R�I�E�P �H�I �J�Y�R�G�M�S�R�I�W �P�M�R�I�E�P�I�W �W�M�K�Y�I �W�M�I�R�H�S �Y�R�E
�J�Y�R�G�M�¶�R �P�M�R�I�E�P�� �P�S �G�Y�E�P �W�M�K�R�M�x�G�E�V�°�E �U�Y�I �R�Y�I�W�X�V�S �1�0�4 �R�S �W�I�V�°�E �Q�I�N�S�V �U�Y�I �Y�R
�y�Ø�4�Î�Ø�1�@�4�����W�M�Q�T�P�I�� �4�S�V �I�N�I�Q�T�P�S�� �I�R �I�P �G�E�W�S �H�I �Y�R �1�0�4 �G�S�R �Y�R�E �G�E�T�E �S�G�Y�P�X�E
�H�I �Y�R�E �W�S�P�E �R�I�Y�V�S�R�E�� �Y�R�E �I�R�X�V�E�H�E �] �Y�R�E �W�E�P�M�H�E��

ŷ = w1
2h1 + w0

2 = w1
2(w1

1x1 + w0
1) + w0

2 = w1x + w0

�6�I�G�S�V�H�I�Q�S�W �I�P �E�P�K�S�V�M�X�Q�S �H�I�Ô�Ø�8�Î�Ø���8�� �1���4 �ì�4�´�Ô�ö�Ø���@�Ø��

�ù�� �'�E�P�G�Y�P�E�V �P�E �W�E�P�M�H�E �H�I�P �Q�S�H�I�P�S��ŷ��
�r�� �'�E�P�G�Y�P�E�V �P�E �H�I�V�M�Z�E�H�E �H�I �P�E �J�Y�R�G�M�¶�R �H�I �T�¬�V�H�M�H�E �G�S�R �V�I�W�T�I�G�X�S �E �P�S�W �T�E�V�¤�Q�I�X�V�S�W �H�I�P �Q�S��

�H�I�P�S��@MSE
@w ��

�s�� �%�G�X�Y�E�P�M�^�E�V �P�S�W �T�E�V�¤�Q�I�X�V�S�W��w  w � � @MSE
@w �� �H�S�R�H�I� �I�W �I�P�P�I�E�V�R�M�R�K �V�E�X�I��

�t�� �6�I�T�I�X�M�V �L�E�W�X�E �G�S�R�Z�I�V�K�I�V��

�)�R �I�P �G�E�W�S �H�I�P�y�Ø�4�Î�Ø�1�@�4�����Z�M�Q�S�W �U�Y�I �T�S�H�I�Q�S�W �G�E�P�G�Y�P�E�V �P�E �H�I�V�M�Z�E�H�E �H�I �P�E �J�Y�R�G�M�¶�R �H�I �T�¬�V�H�M�H�E
�G�S�R �V�I�W�T�I�G�X�S �E �P�S�W �T�I�W�S�W �H�I �P�E �W�M�K�Y�M�I�R�X�I �Q�E�R�I�V�E��

@MSE
@w

=
@MSE

@̂y
@̂y
@w

=
2
N

(ŷ � y)x

�r�w�t
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@MSE
@w2

=
@MSE

@̂y
@̂y

@w2
=

2
N

(ŷ � y)h1

@MSE
@w1

=
@MSE

@h1

@h1
@w1

=
@MSE

@̂y
@̂y
@h1

@h1
@w1

=
2
N

(ŷ � y)�r 2f 0
1(�r �R� �t)x

�= �H�I �R�Y�I�Z�S�� �W�M �X�I�R�I�Q�S�W �Q�¤�W �H�I �H�S�W �G�E�T�E�W�� �W�M�Q�T�P�I�Q�I�R�X�I �V�I�T�I�X�M�Q�S�W �I�P �V�E�^�S�R�E�Q�M�I�R�X�S �T�E�V�E
�G�E�H�E �G�E�T�E �L�E�W�X�E �P�P�I�K�E�V �E �P�E �T�V�M�Q�I�V�E��

�0�S�W�J�V�E�Q�I�[�S�V�O�W�H�I�4�Ø�Ô�Ø�8 ���Ø�E�4�����´�	�Ø�8�� �G�S�Q�S �4�]�X�S�V�G�L �S �8�I�R�W�S�V�y�S�[�� �W�I �Z�E�R
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�R�I�V�E �Q�E�R�Y�E�P��
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�T�S�V �W�Y�W �W�M�K�P�E�W �I�R �M�R�K�P�¬�W���'�S�R�Z�S�P�Y�X�M�S�R�E�P �2�I�Y�V�E�P �2�I�X�[�S�V�O�W�
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�V�S�R �H�I�P �I�W�X�Y�H�M�S �H�I�P �G�¶�V�X�I�\ �Z�M�W�Y�E�P �H�I�P �G�I�V�I�F�V�S �] �W�I �L�E�R �Y�X�M�P�M�^�E�H�S �I�R �I�P �V�I�G�S�R�S�G�M�Q�M�I�R�X�S �H�I
�M�Q�¤�K�I�R�I�W �H�I�W�H�I �P�E �H�¬�G�E�H�E �H�I �P�S�W ���w�� �)�R �P�S�W �½�P�X�M�Q�S�W �E�´�S�W�� �K�V�E�G�M�E�W �E�P �E�Y�Q�I�R�X�S �H�I �P�E �T�S��
�X�I�R�G�M�E �G�S�Q�T�Y�X�E�G�M�S�R�E�P�� �P�E �G�E�R�X�M�H�E�H �H�I �H�E�X�S�W �H�I �I�R�X�V�I�R�E�Q�M�I�R�X�S �H�M�W�T�S�R�M�F�P�I�W �] �E�P�K�Y�R�S�W �X�V�Y�G�S�W
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c + 1
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�3�X�V�E�W �E�V�U�Y�M�X�I�G�X�Y�V�E�W

�)�\�M�W�X�I�R �Y�R�E �M�R�x�R�M�H�E�H �H�I �E�V�U�Y�M�X�I�G�X�Y�V�E�W �H�I �V�I�H�I�W �G�S�R�Z�S�P�Y�G�M�S�R�E�P�I�W�� �G�E�H�E �Y�R�E �G�S�R �W�Y�W �T�V�S�T�M�E�W
�T�E�V�X�M�G�Y�P�E�V�M�H�E�H�I�W �] �Z�I�R�X�E�N�E�W�� �)�R �I�P �Q�S�Q�I�R�X�S �H�I �I�W�G�V�M�F�M�V �I�W�X�I �P�M�F�V�S �E�P�K�Y�R�E�W �H�I �P�E�W �V�I�H�I�W �'�2�2�W
�Q�¤�W �T�S�X�I�R�X�I�W �W�S�R �)�J�x�G�M�I�R�X�2�I�X �] �'�S�R�Z�2�I�\�X�� �U�Y�I �T�Y�I�H�I�W �Y�W�E�V�P�E�W �I�R�y�_�@���4�Î�ó�E �X�V�E�Z�¬�W �H�I�P
�T�E�U�Y�I�X�I�X�M�Q�Q�� �7�M�R �I�Q�F�E�V�K�S�� �T�I�W�I �E �P�E �T�S�T�Y�P�E�V�M�H�E�H �H�I �I�W�X�E�W �E�V�U�Y�M�X�I�G�X�Y�V�E�W�� �I�P �V�I�] �M�R�H�M�W�G�Y�X�M�F�P�I
�I�R �I�P �Q�S�Q�I�R�X�S �H�I �I�W�G�V�M�F�M�V �I�W�X�I �P�M�F�V�S �I�W �I�P�ˆ�4�´���ë���4���Ø�4�� �Y�R�E �E�V�U�Y�M�X�I�G�X�Y�V�E �U�Y�I �L�E �V�I�Z�S�P�Y�G�M�S�R�E�H�S
�I�P �G�E�Q�T�S �H�I�P�Ô�Ø�Ø�1 �	�Ø�´�4���ö���ì�] �U�Y�I �L�E �H�I�Q�S�W�X�V�E�H�S �W�I�V �Q�Y�] �I�x�G�M�I�R�X�I �R�S �W�S�P�S �I�R �X�E�V�I�E�W �H�I
�Z�M�W�M�¶�R �E�V�X�M�x�G�M�E�P �W�M�R�S �I�R �S�X�V�S�W �G�E�Q�T�S�W �G�S�Q�S �I�P �T�V�S�G�I�W�E�Q�M�I�R�X�S �H�I �P�I�R�K�Y�E�N�I �R�E�X�Y�V�E�P��

�)�P �8�V�E�R�W�J�S�V�Q�I�V

�(�I�W�H�I �U�Y�I �I�W�X�E �E�V�U�Y�M�X�I�G�X�Y�V�E �H�I �V�I�H �R�I�Y�V�S�R�E�P �J�Y�I �M�R�X�V�S�H�Y�G�M�H�E �I�R �r�w�ù�ƒ �I�R �I�P �E�V�X�°�G�Y�P�S�%�X�X�I�R�X�M�S�R
�M�W �E�P�P �]�S�Y �R�I�I�H�R�Y�I�Z�E�W �E�T�P�M�G�E�G�M�S�R�I�W �E�T�E�V�I�G�I�R �G�E�H�E �H�°�E �I�R �H�M�J�I�V�I�R�X�I�W �G�E�Q�T�S�W�� �Q�I�N�S�V�E�R�H�S
�I�P �I�W�X�E�H�S �H�I�P �E�V�X�I �K�V�E�G�M�E�W �E�P �Y�W�S �H�I�ˆ�4�´���8�ë���4���Ø�4�8�� �7�M �F�M�I�R �W�Y �Q�E�]�S�V �M�Q�T�E�G�X�S �W�I �L�E �Z�M�W�X�S
�I�R �I�P �G�E�Q�T�S �H�I�P �T�V�S�G�I�W�E�H�S �H�I �P�I�R�K�Y�E�N�I �R�E�X�Y�V�E�P�� �W�Y �E�T�P�M�G�E�G�M�¶�R �I�R �S�X�V�S�W �H�S�Q�M�R�M�S�W ���G�S�Q�S �I�P
�H�I �P�E �Z�M�W�M�¶�R �E�V�X�M�x�G�M�E�P�
 �R�S �L�E�G�I �Q�¤�W �U�Y�I �G�V�I�G�I�V�� �)�R �I�W�X�E �W�I�G�G�M�¶�R �E�T�V�I�R�H�I�V�I�Q�S�W �U�Y�¬ �I�W �Y�R
�ˆ�4�´���8�ë���4���Ø�4�� �G�¶�Q�S �J�Y�R�G�M�S�R�E �] �G�¶�Q�S �T�S�H�I�Q�S�W �M�Q�T�P�I�Q�I�R�X�E�V�P�S �I�R�y�_�@���4�Î�ó��

�%�X�X�I�R�X�M�S�R �M�W �E�P�P �]�S�Y �R�I�I�H

�'�S�Q�S �G�S�Q�I�R�X�E�F�E �I�R �I�P �T�¤�V�V�E�J�S �E�R�X�I�V�M�S�V�� �P�E �E�V�U�Y�M�X�I�G�X�Y�V�E�8�V�E�R�W�J�S�V�Q�I�V�L�M�^�S �W�Y �E�T�E�V�M�G�M�¶�R �I�R
�I�W�G�I�R�E �I�R �r�w�ù�ƒ �K�V�E�G�M�E�W �E�P �E�V�X�°�G�Y�P�S�%�X�X�I�R�X�M�S�R �M�W �E�P�P �]�S�Y �R�I�I�H�� �)�P�T�E�T�I�V�I�Q�T�M�I�^�E �E�W�°�G

�8�L�I �H�S�Q�M�R�E�R�X �W�I�U�Y�I�R�G�I �X�V�E�R�W�H�Y�G�X�M�S�R �Q�S�H�I�P�W �E�V�I �F�E�W�I�H �S�R �G�S�Q�T�P�I�\ �V�I�G�Y��
�V�V�I�R�X �S�V �G�S�R�Z�S�P�Y�X�M�S�R�E�P �R�I�Y�V�E�P �R�I�X�[�S�V�O�W �X�L�E�X �M�R�G�P�Y�H�I �E�R �I�R�G�S�H�I�V �E�R�H �E �H�I��
�G�S�H�I�V�� �8�L�I �F�I�W�X �T�I�V�J�S�V�Q�M�R�K �Q�S�H�I�P�W �E�P�W�S �G�S�R�R�I�G�X �X�L�I �I�R�G�S�H�I�V �E�R�H �H�I�G�S�H�I�V
�X�L�V�S�Y�K�L �E�R �E�X�X�I�R�X�M�S�R �Q�I�G�L�E�R�M�W�Q�� �;�I �T�V�S�T�S�W�I �E �R�I�[ �W�M�Q�T�P�I �R�I�X�[�S�V�O �E�V�G�L�M��
�X�I�G�X�Y�V�I�� �X�L�I �8�V�E�R�W�J�S�V�Q�I�V�� �F�E�W�I�H �W�S�P�I�P�] �S�R �E�X�X�I�R�X�M�S�R �Q�I�G�L�E�R�M�W�Q�W�� �H�M�W�T�I�R�W�M�R�K
�[�M�X�L �V�I�G�Y�V�V�I�R�G�I �E�R�H �G�S�R�Z�S�P�Y�X�M�S�R�W �I�R�X�M�V�I�P�]��

�0�S �U�Y�I �X�V�E�H�Y�G�M�H�S �W�I�V�°�E �E�P�K�S �E�W�° �G�S�Q�S�G
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�0�S�W �Q�S�H�I�P�S�W �W�I�G�Y�I�R�G�M�E�P�I�W �H�I �X�V�E�R�W�H�Y�G�G�M�¶�R �H�S�Q�M�R�E�R�X�I�W �I�W�X�¤�R �F�E�W�E�H�S�W �I�R
�V�I�H�I�W �R�I�Y�V�S�R�E�P�I�W �V�I�G�Y�V�V�I�R�X�I�W �S �G�S�R�Z�S�P�Y�G�M�S�R�E�P�I�W �G�S�Q�T�P�I�N�E�W�� �P�E�W �G�Y�E�P�I�W �M�R��
�G�P�Y�]�I�R �Y�R �G�S�H�M�x�G�E�H�S�V �] �Y�R �H�I�G�S�H�M�x�G�E�H�S�V�� �0�S�W �Q�I�N�S�V�I�W �Q�S�H�I�P�S�W�� �E�H�I�Q�¤�W��
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�R�Y�I�Z�E�W �I�Q�T�V�I�W�E�W �G�S�R �W�Y�W �T�V�S�T�M�S�W�8�V�E�R�W�J�S�V�Q�I�V�W�� �G�S�Q�S �3�T�I�R�%�-�� �1�I�X�E�� �1�M�\�X�V�E�P �] �Y�R �P�E�V�K�Y�°�W�M��
�Q�S �I�X�G�¬�X�I�V�E�� �)�W�X�E �X�I�G�R�S�P�S�K�°�E �T�V�S�Q�I�X�I �Y�R�E �R�Y�I�Z�E �V�I�Z�S�P�Y�G�M�¶�R �I�R �X�S�H�S�W �P�S�W �¤�Q�F�M�X�S�W�� �H�I�W�H�I �P�E
�I�H�Y�G�E�G�M�¶�R �L�E�W�X�E �P�E �Q�I�H�M�G�M�R�E�� �T�E�W�E�R�H�S �T�S�V �P�E �M�R�H�Y�W�X�V�M�E �] �P�E �M�R�Z�I�W�X�M�K�E�G�M�¶�R�� �,�E�] �U�Y�M�I�R�I�W �M�R�G�P�Y��
�W�S �S�T�M�R�E�R �U�Y�I �Y�W�E�R�H�S�ˆ�4�´���8�ë���4���Ø�4�8�G�E�H�E �Z�I�^ �Q�¤�W �K�V�E�R�H�I�W�� �I�R�X�V�I�R�E�H�S�W �G�S�R �Q�¤�W �H�E�X�S�W�� �]
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�H�E�W�� �T�I�V�S �U�Y�I �T�Y�I�H�I�R �W�I�V �½�X�M�P�I�W �I�R �G�M�I�V�X�E�W �W�M�X�Y�E�G�M�S�R�I�W��

�6�I�H�I�W �R�I�Y�V�S�R�E�P�I�W �V�I�G�Y�V�V�I�R�X�I�W

�0�E�W �V�I�H�I�W �R�I�Y�V�S�R�E�P�I�W �V�I�G�Y�V�V�I�R�X�I�W �I�V�E�R �P�E �E�V�U�Y�M�X�I�G�X�Y�V�E �H�I �V�I�H �R�I�Y�V�S�R�E�P �Q�¤�W �Y�W�E�H�E �T�E�V�E
�T�V�S�G�I�W�E�V �W�I�G�Y�I�R�G�M�E�W �H�I �H�E�X�S�W�� �G�S�Q�S �X�I�\�X�S�� �L�E�W�X�E �P�E �E�T�E�V�M�G�M�¶�R �H�I�P�8�V�E�R�J�S�V�Q�I�V�� �(�I �L�I�G�L�S��
�Q�Y�G�L�E�W �H�I �P�E�W �M�H�I�E�W �J�Y�R�H�E�Q�I�R�X�E�P�I�W �H�I �P�E�W �V�I�H�I�W �V�I�G�Y�V�V�I�R�X�I�W �W�I �Z�I�R �V�I�y�I�N�E�H�E�W �I�R �P�S�W
�ˆ�4�´���8�ë���4���Ø�4�8��

�)�W�X�E�W �V�I�H�I�W �T�Y�I�H�I�R �W�I�V �½�X�M�P�I�W �I�R �E�T�P�M�G�E�G�M�S�R�I�W �G�S�Q�S �P�E �T�V�I�H�M�G�G�M�¶�R �H�I �W�I�V�M�I�W �X�I�Q�T�S�V�E�P�I�W��
�E�Y�R�U�Y�I �G�S�Q�S �]�E �L�I�Q�S�W �G�S�Q�I�R�X�E�H�S�� �I�R �P�E �Q�E�]�S�V�°�E �H�I �P�S�W �G�E�W�S�W �P�S�W�ˆ�4�´���8�ë���4���Ø�4�8�W�S�R �Y�R�E
�Q�I�N�S�V �S�T�G�M�¶�R�� �:�E�V�M�E�R�X�I�W �E �H�I�W�X�E�G�E�V �H�I�R�X�V�S �H�I �P�E�W �V�I�H�I�W �V�I�G�Y�V�V�I�R�X�I�W �W�S�R �P�E�W �V�I�H�I�W �0�7�8�1 �]
�+�6�9�� �U�Y�I �T�I�V�Q�M�X�I�R �Y�R �Q�I�N�S�V �Q�E�R�I�N�S �H�I �P�E�W �H�I�T�I�R�H�I�R�G�M�E�W �E �P�E�V�K�S �T�P�E�^�S��
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�0�E�W �V�I�H�I�W �R�I�Y�V�S�R�E�P�I�W �G�S�R�Z�I�R�G�M�S�R�E�P�I�W �I�W�X�¤�R �H�M�W�I�´�E�H�E�W �T�E�V�E �X�V�E�F�E�N�E�V �G�S�R �H�E�X�S�W �I�W�X�V�Y�G�X�Y�V�E��
�H�S�W �I�R �J�S�V�Q�E �H�I �Z�I�G�X�S�V�I�W �S �Q�E�X�V�M�G�I�W�� �7�M�R �I�Q�F�E�V�K�S�� �I�R �Q�Y�G�L�S�W �G�E�W�S�W �P�S�W �H�E�X�S�W �U�Y�I �U�Y�I��
�V�I�Q�S�W �T�V�S�G�I�W�E�V �X�M�I�R�I�R �Y�R�E �I�W�X�V�Y�G�X�Y�V�E �Q�¤�W �G�S�Q�T�P�I�N�E�� �G�S�Q�S �P�S�W �K�V�E�J�S�W�� �)�R �I�W�X�S�W �G�E�W�S�W�� �P�E�W
�8�4�´�1�ó �Y�Ø�E�4�´�	 �Y�Ø�@�Y���4���8���+�2�2�W�
 �W�S�R �Y�R�E �F�Y�I�R�E �S�T�G�M�¶�R�� �)�W�X�E�W �V�I�H�I�W �W�S�R �G�E�T�E�G�I�W �H�I �X�V�E�F�E�N�E�V
�G�S�R �R�S�H�S�W �] �E�V�M�W�X�E�W�� �] �W�S�R �Q�Y�] �½�X�M�P�I�W �I�R �E�T�P�M�G�E�G�M�S�R�I�W �G�S�Q�S �P�E �V�I�G�S�Q�I�R�H�E�G�M�¶�R �H�I �T�V�S�H�Y�G��
�X�S�W�� �I�P �E�R�¤�P�M�W�M�W �H�I �V�I�H�I�W �W�S�G�M�E�P�I�W �S �P�E �U�Y�°�Q�M�G�E �G�S�Q�T�Y�X�E�G�M�S�R�E�P��

�7�X�E�X�I �7�T�E�G�I �1�S�H�I�P�W

�9�R�E �J�E�Q�M�P�M�E �H�I �Q�S�H�I�P�S�W �U�Y�I �I�W�X�¤ �K�E�R�E�R�H�S �T�S�T�Y�P�E�V�M�H�E�H �V�I�G�M�I�R�X�I�Q�I�R�X�I �W�S�R �P�E�W �V�I�H�I�W �F�E�W�E��
�H�E�W �I�R �Q�S�H�I�P�S�W �H�I �I�W�T�E�G�M�S �H�I �I�W�X�E�H�S�W�� �T�S�T�Y�P�E�V�M�^�E�H�S�W �T�S�V �P�E �E�V�U�Y�M�X�I�G�X�Y�V�E �P�P�E�Q�E�H�E�1�E�Q��
�F�E�� �)�W�X�S�W �Q�S�H�I�P�S�W �X�M�I�R�I�R �G�S�Q�S �S�F�N�I�X�M�Z�S �Q�I�N�S�V�E�V �E �P�S�W�ˆ�4�´���8�ë���4���Ø�4�8�] �W�I �F�E�W�E�R �I�R �P�E �M�H�I�E
�H�I �T�S�H�I�V �G�S�Q�T�S�V�X�E�V�W�I �G�S�Q�S �V�I�H�I�W �G�S�R�Z�S�P�Y�G�M�S�R�E�P�I�W �H�Y�V�E�R�X�I �I�P �I�R�X�V�I�R�E�Q�M�I�R�X�S ���P�S �G�Y�E�P �I�W
�I�x�G�M�I�R�X�I�
 �] �G�S�Q�S �V�I�H�I�W �V�I�G�Y�V�V�I�R�X�I�W �I�R �P�E �J�E�W�I �H�I �M�R�J�I�V�I�R�G�M�E�� �)�W�X�S �T�I�V�Q�M�X�I �W�Y�T�I�V�E�V �P�E �T�V�M�R��
�G�M�T�E�P �P�M�Q�M�X�E�G�M�¶�R �H�I �P�S�W�ˆ�4�´���8�ë���4���Ø�4�8�� �] �I�W �W�Y �I�P�I�Z�E�H�E �G�S�Q�T�P�I�N�M�H�E�H �E �P�E �L�S�V�E �H�I �X�V�E�F�E�N�E�V �G�S�R
�W�I�G�Y�I�R�G�M�E�W �H�I �P�S�R�K�M�X�Y�H �I�P�I�Z�E�H�E�� �]�E �U�Y�I �R�I�G�I�W�M�X�E�R �T�V�S�G�I�W�E�V �P�E �W�I�G�Y�I�R�G�M�E �I�R�X�I�V�E �I�R �X�S�H�S
�Q�S�Q�I�R�X�S�� �7�M�R �I�Q�F�E�V�K�S�� �I�W �Y�R �X�M�T�S �H�I �Q�S�H�I�P�S �R�Y�I�Z�S �] �W�S�P�S �I�P �X�M�I�Q�T�S �H�M�V�¤ �W�M �V�I�E�P�Q�I�R�X�I �I�W
�G�E�T�E�^ �H�I �W�Y�T�I�V�E�V �E �P�S�W�ˆ�4�´���8�ë���4���Ø�4�8�I�R �X�E�V�I�E�W �H�I �T�V�S�G�I�W�E�Q�M�I�R�X�S �H�I �P�I�R�K�Y�E�N�I �R�E�X�Y�V�E�P ���U�Y�M�¬�R
�W�E�F�I�� �U�Y�M�^�¤�W �G�Y�E�R�H�S �P�I�E�W �I�W�X�I �P�M�F�V�S �]�E �P�S �L�E�]�E �L�I�G�L�S�
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�W�¶�P�M�H�E �H�I �P�S�W �J�Y�R�H�E�Q�I�R�X�S�W �H�I �P�E�W �V�I�H�I�W �R�I�Y�V�S�R�E�P�I�W �] �G�¶�Q�S �Y�X�M�P�M�^�E�V�y�_�@�ó�������y�_�@���4�Î�ó�] �S�X�V�E�W
�L�I�V�V�E�Q�M�I�R�X�E�W �H�I�P �I�G�S�W�M�W�X�I�Q�E �T�E�V�E �H�M�W�I�´�E�V�P�E�W�� �I�R�X�V�I�R�E�V�P�E�W �] �I�Z�E�P�Y�E�V�P�E�W�� �)�R �I�W�X�I �G�E�T�°�X�Y�P�S��
�Z�E�Q�S�W �E �T�S�R�I�V �I�R �T�V�¤�G�X�M�G�E �X�S�H�S �P�S �U�Y�I �L�I�Q�S�W �E�T�V�I�R�H�M�H�S �L�E�W�X�E �E�L�S�V�E �] �X�E�Q�F�M�¬�R �X�I �Z�S�] �E
�H�E�V �E�P�K�Y�R�S�W �G�S�R�W�I�N�S�W �T�S�V �I�P �G�E�Q�M�R�S �W�S�F�V�I �G�¶�Q�S �I�R�X�V�I�R�E�V �X�Y�W �V�I�H�I�W �R�I�Y�V�S�R�E�P�I�W �H�I �Q�E�R�I�V�E
�I�J�I�G�X�M�Z�E��

�'�S�R�N�Y�R�X�S�W �H�I �H�E�X�S�W

�0�E �T�V�M�Q�I�V�E �V�I�K�P�E �T�E�V�E �I�R�X�V�I�R�E�V �V�I�H�I�W �R�I�Y�V�S�R�E�P�I�W �I�W �U�Y�I �X�Y�W �H�E�X�S�W �H�I�F�I�R �W�I�V �V�I�T�V�I�W�I�R�X�E�X�M�Z�S�W
�H�I �P�E �X�E�V�I�E �U�Y�I �I�W�X�¤�W �X�V�E�X�E�R�H�S �H�I �V�I�W�S�P�Z�I�V�� �7�M �X�Y�W �H�E�X�S�W �R�S �W�S�R �V�I�T�V�I�W�I�R�X�E�X�M�Z�S�W�� �X�Y �Q�S�H�I�P�S
�R�S �T�S�H�V�¤ �K�I�R�I�V�E�P�M�^�E�V �F�M�I�R �E �R�Y�I�Z�S�W �H�E�X�S�W�� �)�W�X�S �W�M�K�R�M�x�G�E �U�Y�I �X�Y�W �H�E�X�S�W �H�I �I�R�X�V�I�R�E�Q�M�I�R�X�S
�X�M�I�R�I�R �U�Y�I �W�I�V �P�S �Q�¤�W �T�E�V�I�G�M�H�S�W �T�S�W�M�F�P�I �E �P�S�W �H�E�X�S�W �U�Y�I �I�P �Q�S�H�I�P�S �I�R�G�S�R�X�V�E�V�¤ �I�R �P�E �Z�M�H�E
�V�I�E�P�� �I�R �P�E �E�T�P�M�G�E�G�M�¶�R �I�R �P�E �U�Y�I �I�W�X�¬ �J�Y�R�G�M�S�R�E�R�H�S�� �3�F�Z�M�E�Q�I�R�X�I�� �W�M �R�S �I�W�X�¤�W �H�I�W�E�V�V�S�P�P�E�R�H�S �R�M�R��
�K�Y�R�E �E�T�P�M�G�E�G�M�¶�R �S �W�S�P�S �U�Y�M�I�V�I�W �I�Z�E�P�Y�E�V �Y�R �Q�S�H�I�P�S �T�E�V�E �Y�R�F�I�R�G�L�Q�E�V�O�� �I�W�X�I �T�Y�R�X�S �R�S �I�W �X�E�R
�M�Q�T�S�V�X�E�R�X�I�� �0�E �W�I�K�Y�R�H�E �V�I�K�P�E �I�W �U�Y�I �G�Y�E�R�X�S�W �Q�¤�W �H�E�X�S�W �X�I�R�K�E�W�� �Q�I�N�S�V�� �)�W�X�S �W�I �H�I�F�I �E �U�Y�I
�P�E�W �V�I�H�I�W �R�I�Y�V�S�R�E�P�I�W �W�S�R �Q�S�H�I�P�S�W �Q�Y�] �G�S�Q�T�P�I�N�S�W �] �R�I�G�I�W�M�X�E�R �Y�R�E �K�V�E�R �G�E�R�X�M�H�E�H �H�I �H�E�X�S�W
�T�E�V�E �T�S�H�I�V �K�I�R�I�V�E�P�M�^�E�V �F�M�I�R�� �7�M �X�M�I�R�I�W �T�S�G�S�W �H�E�X�S�W�� �X�Y �Q�S�H�I�P�S �T�Y�I�H�I �W�S�F�V�I�E�N�Y�W�X�E�V�W�I �E �I�P�P�S�W
�] �R�S �K�I�R�I�V�E�P�M�^�E�V �F�M�I�R �E �R�Y�I�Z�S�W �H�E�X�S�W�� �4�S�V �P�S �X�E�R�X�S�� �I�W �M�Q�T�S�V�X�E�R�X�I �X�I�R�I�V �Y�R �G�S�R�N�Y�R�X�S �H�I �H�E��
�X�S�W �P�S �W�Y�x�G�M�I�R�X�I�Q�I�R�X�I �K�V�E�R�H�I �T�E�V�E �U�Y�I �X�Y �Q�S�H�I�P�S �T�Y�I�H�E �E�T�V�I�R�H�I�V �H�I �Q�E�R�I�V�E �I�J�I�G�X�M�Z�E�� �4�S�V
�½�P�X�M�Q�S�� �P�E �G�E�P�M�H�E�H �H�I �P�S�W �H�E�X�S�W �X�E�Q�F�M�¬�R �I�W �M�Q�T�S�V�X�E�R�X�I�� �7�M �X�Y�W �H�E�X�S�W �I�W�X�¤�R �Q�E�P �I�X�M�U�Y�I�X�E�H�S�W �S
�G�S�R�X�M�I�R�I�R �I�V�V�S�V�I�W�� �X�Y �Q�S�H�I�P�S �E�T�V�I�R�H�I�V�¤ �H�I �I�W�S�W �I�V�V�S�V�I�W �] �R�S �T�S�H�V�¤ �K�I�R�I�V�E�P�M�^�E�V �F�M�I�R�� �4�S�V �P�S
�X�E�R�X�S�� �I�W �M�Q�T�S�V�X�E�R�X�I �X�I�R�I�V �Q�Y�G�L�S�W �H�E�X�S�W�� �T�I�V�S �H�I �E�P�X�E �G�E�P�M�H�E�H �T�E�V�E �I�R�X�V�I�R�E�V �X�Y�W �Q�S�H�I�P�S�W��
�'�Y�E�R�X�S �T�I�S�V �W�I�E �P�E �G�E�P�M�H�E�H�� �Q�¤�W �H�E�X�S�W �R�I�G�I�W�M�X�E�V�¤�W �T�E�V�E �G�S�Q�T�I�R�W�E�V�P�E�� �] �Z�M�G�I�Z�I�V�W�E��

�(�M�G�L�S �I�W�X�S�� �Z�E�Q�S�W �E �V�I�G�Y�T�I�V�E�V �R�Y�I�W�X�V�S �I�N�I�Q�T�P�S �T�E�V�E �I�R�X�V�I�R�E�V �Y�R �1�0�4 �I�R �I�P �H�E�X�E�W�I�X �1�2�-�7�8��
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�- �I�T�S�G�L�� �ù���s�w �P�S�W�W�� �w���u���u�u �E�G�G �w���ƒ�v�ƒ���s �-�I�T�S�G�L�� �r���s�w �P�S�W�W�� �w���s�ù�ƒ�ƒ �E�G�G �w���v�ù�r�r�v �-�I�T�S�G�L��
�s���s�w �P�S�W�W�� �w���r�s�w�s �E�G�G �w���v�s�t�v�ƒ �-�I�T�S�G�L�� �t���s�w �P�S�W�W�� �w���ù�u�s�t �E�G�G �w���v�t�v�r�ù �-�I�T�S�G�L�� �u���s�w �P�S�W�W��
�w���ù�t�v�s �E�G�G �w���v�u���s�ù �-�I�T�S�G�L�� �����s�w �P�S�W�W�� �w���ù�u�ù�� �E�G�G �w���v���t�r�w �-�I�T�S�G�L�� �ƒ���s�w �P�S�W�W�� �w���ù�t���ù �E�G�G
�w���v���v���� �-�I�T�S�G�L�� �����s�w �P�S�W�W�� �w���w���u�u �E�G�G �w���v�ƒ�t�w�w �-�I�T�S�G�L�� �v���s�w �P�S�W�W�� �w���w�ƒ�v�� �E�G�G �w���v�ƒ�ƒ�u�t
�-�I�T�S�G�L�� �ù�w���s�w �P�S�W�W�� �w���w�ƒ�r�� �E�G�G �w���v���w�t�� �-�I�T�S�G�L�� �ù�ù���s�w �P�S�W�W�� �w���w���ƒ�v �E�G�G �w���v���ù�v�ù �-�I�T�S�G�L��
�ù�r���s�w �P�S�W�W�� �w���w���u�s �E�G�G �w���v���t�u�ù �-�I�T�S�G�L�� �ù�s���s�w �P�S�W�W�� �w���w�t�r�ƒ �E�G�G �w���v�������s �-�I�T�S�G�L�� �ù�t���s�w
�P�S�W�W�� �w���w�u�r�t �E�G�G �w���v���ƒ�t�s �-�I�T�S�G�L�� �ù�u���s�w �P�S�W�W�� �w���w�s�ù�s �E�G�G �w���v�����v�� �-�I�T�S�G�L�� �ù�����s�w �P�S�W�W��
�w���w�r�ƒ�v �E�G�G �w���v�v�w���t �-�I�T�S�G�L�� �ù�ƒ���s�w �P�S�W�W�� �w���w�s�w�t �E�G�G �w���v�v�ù�s�w �-�I�T�S�G�L�� �ù�����s�w �P�S�W�W�� �w���w�s�s�ƒ
�E�G�G �w���v�v�r�r�ƒ �-�I�T�S�G�L�� �ù�v���s�w �P�S�W�W�� �w���w�s���ù �E�G�G �w���v�v�s�ù�� �-�I�T�S�G�L�� �r�w���s�w �P�S�W�W�� �w���w�s�ù�r �E�G�G
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�w���v�v�t�s�s �-�I�T�S�G�L�� �r�ù���s�w �P�S�W�W�� �w���w�ù���v �E�G�G �w���v�v�t�t�ƒ �-�I�T�S�G�L�� �r�r���s�w �P�S�W�W�� �w���w�ù�ƒ�� �E�G�G �w���v�v�u�w�ƒ
�-�I�T�S�G�L�� �r�s���s�w �P�S�W�W�� �w���w�ù�v�w �E�G�G �w���v�v���ù�v �-�I�T�S�G�L�� �r�t���s�w �P�S�W�W�� �w���w�ù�u�u �E�G�G �w���v�v���t�t �-�I�T�S�G�L��
�r�u���s�w �P�S�W�W�� �w���w�r�ù�� �E�G�G �w���v�v�ƒ�s�s �-�I�T�S�G�L�� �r�����s�w �P�S�W�W�� �w���w�ù�ù�v �E�G�G �w���v�v�ƒ�ù�t �-�I�T�S�G�L�� �r�ƒ���s�w
�P�S�W�W�� �w���w�w�v�r �E�G�G �w���v�v���r�t �-�I�T�S�G�L�� �r�����s�w �P�S�W�W�� �w���w�ù�s�ù �E�G�G �w���v�v�����t �-�I�T�S�G�L�� �r�v���s�w �P�S�W�W��
�w���w�w�u�t �E�G�G �w���v�v�v�ù�ƒ �-�I�T�S�G�L�� �s�w���s�w �P�S�W�W�� �w���w�w�t�t �E�G�G �w���v�v�v�r�ƒ
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�Z�E�P�C�E�G�G �w���v���w�v�w �-�)�T�S�G�L �ù�����s�w �P�S�W�W �w���w�ù�t�w�u �E�G�G �w���v�v�����r �Z�E�P�C�P�S�W�W �w���ù���s���ƒ �Z�E�P�C�E�G�G �w���v���r���w
�-�)�T�S�G�L �ù�v���s�w �P�S�W�W �w���w�ù�r�s�v �E�G�G �w���v�v���v�ƒ �Z�E�P�C�P�S�W�W �w���ù�����ù�s �Z�E�P�C�E�G�G �w���v���ù�ƒ�w �-�)�T�S�G�L �r�w���s�w
�P�S�W�W �w���w�ù�w�ù�ƒ �E�G�G �w���v�v�ƒ���w �Z�E�P�C�P�S�W�W �w���ù���ƒ���ù �Z�E�P�C�E�G�G �w���v���r�ƒ�w �-�)�T�S�G�L �r�ù���s�w �P�S�W�W �w���w�w���ƒ�s
�E�G�G �w���v�v���t�u �Z�E�P�C�P�S�W�W �w���ù���u�v�t �Z�E�P�C�E�G�G �w���v���t�s�w �-�)�T�S�G�L �r�r���s�w �P�S�W�W �w���w�w�ƒ���s �E�G�G �w���v�v�����ƒ
�Z�E�P�C�P�S�W�W �w���ù�v�w�r�u �Z�E�P�C�E�G�G �w���v���s�u�w �-�)�T�S�G�L �r�s���s�w �P�S�W�W �w���w�w���ù�v �E�G�G �w���v�v�v�w�ƒ �Z�E�P�C�P�S�W�W �w���ù�����t�r
�Z�E�P�C�E�G�G �w���v���r���w �-�)�T�S�G�L �r�t���s�w �P�S�W�W �w���w�w�u�w�s �E�G�G �w���v�v�v�s�� �Z�E�P�C�P�S�W�W �w���ù���v���� �Z�E�P�C�E�G�G �w���v���s�ƒ�w
�-�)�T�S�G�L �r�u���s�w �P�S�W�W �w���w�w�t�r�v �E�G�G �w���v�v�v�u�u �Z�E�P�C�P�S�W�W �w���ù�v�ù�t�s �Z�E�P�C�E�G�G �w���v���t�ƒ�w �-�)�T�S�G�L �r�����s�w
�P�S�W�W �w���w�w�s�u�� �E�G�G �w���v�v�v�ƒ�r �Z�E�P�C�P�S�W�W �w���ù�v�t�r�� �Z�E�P�C�E�G�G �w���v���t�ù�w �-�)�T�S�G�L �r�ƒ���s�w �P�S�W�W �w���w�w�s���s
�E�G�G �w���v�v�v���w �Z�E�P�C�P�S�W�W �w���ù�v�u�w�� �Z�E�P�C�E�G�G �w���v���s�ƒ�w �-�)�T�S�G�L �r�����s�w �P�S�W�W �w���w�w�r�v�v �E�G�G �w���v�v�v�ƒ�u
�Z�E�P�C�P�S�W�W �w���ù�v�s�s�w �Z�E�P�C�E�G�G �w���v���t�u�w �-�)�T�S�G�L �r�v���s�w �P�S�W�W �w���w�w�r���v �E�G�G �w���v�v�v���r �Z�E�P�C�P�S�W�W �w���ù�v�v�t�t
�Z�E�P�C�E�G�G �w���v���u�w�w �-�)�T�S�G�L �s�w���s�w �P�S�W�W �w���w�w�r�ù�t �E�G�G �w���v�v�v�v�r �Z�E�P�C�P�S�W�W �w���ù�v���u�s �Z�E�P�C�E�G�G �w���v���s�ƒ�w
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�3�L�� �S�L�G �2�Y�I�W�X�V�S �Q�S�H�I�P�S �I�W �T�I�V�J�I�G�X�S �I�R �P�S�W �H�E�X�S�W �H�I �I�R�X�V�I�R�E�Q�M�I�R�X�S�� �W�M�R �I�Q�F�E�V�K�S�� �E�P �I�Z�E��
�P�Y�E�V�P�S �I�R �P�S�W �H�E�X�S�W �H�I�Z�E�P�M�H�E�G�M�¶�R���V�I�G�Y�I�V�H�E�� �H�E�X�S�W �R�S �Y�W�E�H�S�W �T�E�V�E �I�R�X�V�I�R�E�V�
 �P�E �T�V�I�G�M�W�M�¶�R �W�I
�V�I�H�Y�G�I�� �)�W�X�I �J�I�R�¶�Q�I�R�S �W�I �G�S�R�S�G�I �T�S�V �I�P �R�S�Q�F�V�I �H�I�S�Z�I�V�x�X�X�M�R�K�� �] �W�I �H�E �G�Y�E�R�H�S �Y�R �Q�S�H�I�P�S
�W�I �E�N�Y�W�X�E �Q�Y�] �F�M�I�R �E �P�S�W �H�E�X�S�W �H�I �I�R�X�V�I�R�E�Q�M�I�R�X�S �T�I�V�S �P�Y�I�K�S �J�E�P�P�E �I�R �H�E�X�S�W �R�Y�I�Z�S�W�� �R�S �Z�M�W�X�S�W
�I�R �I�P �I�R�X�V�I�R�E�Q�M�I�R�X�S��
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�'�E�T�E�G�M�H�E�H �H�I�P �Q�S�H�I�P�S

�,�E�F�P�E�Q�S�W �H�I �P�E �G�E�T�E�G�M�H�E�H �H�I �Y�R �Q�S�H�I�P�S �T�E�V�E �V�I�J�I�V�M�V�R�S�W �E �W�Y �T�S�X�I�R�G�M�E �E �P�E �L�S�V�E �H�I �V�I�T�V�I��
�W�I�R�X�E�V �Y�R �G�S�R�N�Y�R�X�S �H�I �H�E�X�S�W��

�7�M �Y�R �Q�S�H�I�P�S �X�M�I�R�I �T�S�G�E �G�E�T�E�G�M�H�E�H�� �S�F�W�I�V�Z�E�V�I�Q�S�W�Y�R�H�I�V�x�X�X�M�R�K�� �)�P �Q�S�H�I�P�S �R�S �X�M�I�R�I �W�Y�x��
�G�M�I�R�X�I�W �T�E�V�¤�Q�I�X�V�S�W �T�E�V�E �V�I�T�V�I�W�I�R�X�E�V �G�S�V�V�I�G�X�E�Q�I�R�X�I �Y�R �H�E�X�E�W�I�X �] �X�I�R�H�V�I�Q�S�W �Y�R�E �Q�E�P�E �T�V�I��
�G�M�W�M�¶�R��
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�- �)�T�S�G�L �ù���ù�w �P�S�W�W �r���u�v�u�r�� �E�G�G �w���ù�r�ù���u �Z�E�P�C�P�S�W�W �r���r�t���t�� �Z�E�P�C�E�G�G �w���ù�u�����w �-�)�T�S�G�L �r���ù�w
�P�S�W�W �r���ù�ƒ�w���r �E�G�G �w���ù�ƒ�r�ƒ�ƒ �Z�E�P�C�P�S�W�W �r���ù�s�w�w�� �Z�E�P�C�E�G�G �w���ù���u�t�w �-�)�T�S�G�L �s���ù�w �P�S�W�W �r���ù�w�v�w�� �E�G�G
�w���ù���v�ù�r �Z�E�P�C�P�S�W�W �r���ù�w�w���t �Z�E�P�C�E�G�G �w���ù�����ƒ�w �-�)�T�S�G�L �t���ù�w �P�S�W�W �r���w�����r�� �E�G�G �w���ù�v�s�w�s �Z�E�P�C�P�S�W�W
�r���w���r�w�r �Z�E�P�C�E�G�G �w���ù�v�s�t�w �-�)�T�S�G�L �u���ù�w �P�S�W�W �r���w�ƒ�s�v�ƒ �E�G�G �w���ù�v�u�t�r �Z�E�P�C�P�S�W�W �r���w�ƒ�t�s�w �Z�E�P�C�E�G�G
�w���ù�v�u�ƒ�w �-�)�T�S�G�L �����ù�w �P�S�W�W �r���w���s���ƒ �E�G�G �w���ù�v�����w �Z�E�P�C�P�S�W�W �r���w���s�t�r �Z�E�P�C�E�G�G �w���ù�v���ƒ�w �-�)�T�S�G�L
�ƒ���ù�w �P�S�W�W �r���w�u�ƒ�w�� �E�G�G �w���ù�v�ƒ�ù�� �Z�E�P�C�P�S�W�W �r���w���s�w�w �Z�E�P�C�E�G�G �w���ù�v�v�t�w �-�)�T�S�G�L �����ù�w �P�S�W�W �r���w�u�ù�u�w
�E�G�G �w���ù�v���r�r �Z�E�P�C�P�S�W�W �r���w�u�ù�r�� �Z�E�P�C�E�G�G �w���ù�v�ƒ���w �-�)�T�S�G�L �v���ù�w �P�S�W�W �r���w�t�t�s�s �E�G�G �w���ù�v�v�ƒ�s
�Z�E�P�C�P�S�W�W �r���w�t�t�u�v �Z�E�P�C�E�G�G �w���r�w�ù���w �-�)�T�S�G�L �ù�w���ù�w �P�S�W�W �r���w�s�s�w�� �E�G�G �w���r�w�t���w �Z�E�P�C�P�S�W�W �r���w�r�s�s�t
�Z�E�P�C�E�G�G �w���r�ù�����w
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�2�Y�I�W�X�V�S �Q�S�H�I�P�S �W�M�Q�T�P�I �R�S �I�W �G�E�T�E�^ �H�I �E�P�G�E�R�^�E�V �P�E �Q�¤�\�M�Q�E �T�V�I�G�M�W�M�¶�R �I�R �P�S�W �H�E�X�S�W �H�I �I�R��
�X�V�I�R�E�Q�M�I�R�X�S�� �I�W�X�E �I�W �P�E �G�P�E�V�E �W�I�´�E�P �H�I�Y�R�H�I�V�x�X�X�M�R�K�] �I�R �I�W�X�I �G�E�W�S �W�M�Q�T�P�I�Q�I�R�X�I �X�I�R�H�V�I�Q�S�W
�U�Y�I �E�Y�Q�I�R�X�E�V �I�P �R�½�Q�I�V�S �H�I �T�E�V�¤�Q�I�X�V�S�W��

�)�R �I�P �G�E�W�S �G�S�R�X�V�E�V�M�S�� �W�M �R�Y�I�W�X�V�S �Q�S�H�I�P�S �X�M�I�R�I �Q�Y�G�L�E �G�E�T�E�G�M�H�E�H ���Q�¤�W �T�E�V�¤�Q�I�X�V�S�W �H�I �P�S�W
�R�I�G�I�W�E�V�M�S�W�
 �W�I �E�N�Y�W�X�E�V�¤ �Q�Y�] �F�M�I�R �E �P�S�W �H�E�X�S�W �H�I �I�R�X�V�I�R�E�Q�M�I�R�X�S �T�I�V�S �R�S �W�I�V�¤ �G�E�T�E�^ �H�I �K�I��
�R�I�V�E�P�M�^�E�V �E �H�E�X�S�W �R�S �Z�M�W�X�S�W �H�Y�V�E�R�X�I �I�P �I�R�X�V�I�R�E�Q�M�I�R�X�S�� �)�W�X�S �I�W �P�S �U�Y�I �P�P�E�Q�E�Q�S�W�S�Z�I�V�x�X�X�M�R�K�� �]
�I�W �I�P �J�I�R�¶�Q�I�R�S �U�Y�I �I�W�X�E�Q�S�W �S�F�W�I�V�Z�E�R�H�S �I�R �R�Y�I�W�X�V�S �I�N�I�Q�T�P�S��

�)�R �I�W�X�I �T�Y�R�X�S�� �T�S�H�V�°�E�W �I�W�X�E�V �X�I�R�X�E�H�S �E �T�V�S�F�E�V �H�M�J�I�V�I�R�X�I�W �E�V�U�Y�M�X�I�G�X�Y�V�E�W�� �Q�S�H�M�x�G�E�R�H�S �I�P �R�½��
�Q�I�V�S �H�I �G�E�T�E�W �H�I�P�X�R�y�T�S�V �I�N�I�Q�T�P�S�� �] �Y�X�M�P�M�^�E�V �P�E �Q�I�N�S�V �G�S�Q�F�M�R�E�G�M�¶�R �H�I �T�E�V�¤�Q�I�X�V�S�W �U�Y�I
�Q�E�\�M�Q�M�G�I �P�E �Q�¬�X�V�M�G�E �I�R �I�P �G�S�R�N�Y�R�X�S �H�I �Z�E�P�M�H�E�G�M�¶�R�� �7�M�R �I�Q�F�E�V�K�S�� �I�W�X�E �E�T�V�S�\�M�Q�E�G�M�¶�R �R�S �I�W �P�E
�G�S�V�V�I�G�X�E�� �]�E �U�Y�I �P�S �½�R�M�G�S �U�Y�I �G�S�R�W�I�K�Y�M�V�°�E�Q�S�W �W�I�V�°�E �L�E�G�I�V�S�Z�I�V�x�X�X�M�R�K�E�P �G�S�R�N�Y�R�X�S �H�I �Z�E�P�M�H�E��
�G�M�¶�R�� �)�W �T�S�V �I�W�X�S �U�Y�I �Y�X�M�P�M�^�E�Q�S�W �P�S�W �H�E�X�S�W �H�I�Z�E�P�M�H�E�G�M�¶�R�T�E�V�E �T�V�S�F�E�V �] �G�S�Q�T�E�V�E�V �H�M�J�I�V�I�R�X�I�W
�Q�S�H�I�P�S�W�� �E�W�° �G�S�Q�S �T�E�V�E �F�Y�W�G�E�V �I�P �G�S�R�N�Y�R�X�S �H�I �Q�I�N�S�V�I�W �L�M�T�I�V�T�E�V�¤�Q�I�X�V�S�W�� �T�I�V�S �E �P�E �L�S�V�E �H�I
�H�E�V �P�E�W �Q�¬�X�V�M�G�E�W �x�R�E�P�I�W �W�M�I�Q�T�V�I �Y�X�M�P�M�^�E�Q�S�W �Y�R �X�I�V�G�I�V �G�S�R�N�Y�R�X�S �H�I �H�E�X�S�W�� �I�P �G�S�R�N�Y�R�X�S �H�I�X�I�W�X��

�)�P �G�S�R�N�Y�R�X�S �H�I�X�I�W�X

�7�M �F�M�I�R �Y�W�E�V �Y�R �G�S�R�N�Y�R�X�S �H�I �I�R�X�V�I�R�E�Q�M�I�R�X�S �] �S�X�V�S �H�I �Z�E�P�M�H�E�G�M�¶�R �I�W �Y�R�E �F�Y�I�R�E �T�V�¤�G�X�M�G�E�� �P�E
�V�I�E�P�M�H�E�H �I�W �U�Y�I �W�M �Y�W�E�Q�S�W �I�P �G�S�R�N�Y�R�X�S �H�I �Z�E�P�M�H�E�G�M�¶�R �T�E�V�E �T�V�S�F�E�V �H�M�J�I�V�I�R�X�I�W �Q�S�H�I�P�S�W �S �L�M��
�T�I�V�T�E�V�¤�Q�I�X�V�S�W�� �G�S�V�V�I�Q�S�W �I�P �V�M�I�W�K�S �H�I �L�E�G�I�V�S�Z�I�V�x�X�X�M�R�K�E �I�W�X�I �G�S�R�N�Y�R�X�S�� �4�E�V�E �I�Z�M�X�E�V �I�W�X�S��
�Y�X�M�P�M�^�E�Q�S�W �Y�R �X�I�V�G�I�V �G�S�R�N�Y�R�X�S �H�I �H�E�X�S�W�� �I�P �G�S�R�N�Y�R�X�S �H�I�X�I�W�X�� �)�W�X�I �G�S�R�N�Y�R�X�S �H�I �H�E�X�S�W �R�S �W�I
�Y�X�M�P�M�^�E �I�R �I�P �I�R�X�V�I�R�E�Q�M�I�R�X�S �R�M �I�R �P�E �Z�E�P�M�H�E�G�M�¶�R�� �] �W�S�P�S �W�I �Y�X�M�P�M�^�E �E�P �x�R�E�P �H�I�P �T�V�S�G�I�W�S �T�E�V�E
�I�Z�E�P�Y�E�V �I�P �Q�S�H�I�P�S �x�R�E�P�� �(�I �I�W�X�E �Q�E�R�I�V�E�� �T�S�H�I�Q�S�W �I�W�X�E�V �W�I�K�Y�V�S�W �H�I �U�Y�I �R�Y�I�W�X�V�S �Q�S�H�I�P�S
�K�I�R�I�V�E�P�M�^�E �F�M�I�R �E �H�E�X�S�W �R�S �Z�M�W�X�S�W �H�Y�V�E�R�X�I �I�P �I�R�X�V�I�R�E�Q�M�I�R�X�S �] �P�E �Z�E�P�M�H�E�G�M�¶�R��
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�:�E�P�M�H�E�G�M�¶�R �G�V�Y�^�E�H�E

�,�I�Q�S�W �Z�M�W�X�S �U�Y�I �T�E�V�E �I�Z�E�P�Y�E�V �G�S�V�V�I�G�X�E�Q�I�R�X�I �Y�R �Q�S�H�I�P�S �R�I�G�I�W�M�X�E�Q�S�W �Y�R �G�S�R�N�Y�R�X�S �H�I �H�E��
�X�S�W �H�I�X�I�W�X�� �%�H�I�Q�¤�W�� �T�E�V�E �T�S�H�I�V �M�X�I�V�E�V �H�M�J�I�V�I�R�X�I�W �Z�I�V�W�M�S�R�I�W �H�I �Y�R �Q�S�H�I�P�S�� �R�I�G�I�W�M�X�E�Q�S�W �Y�R
�G�S�R�N�Y�R�X�S �H�I�Z�E�P�M�H�E�G�M�¶�R�� �)�W�X�I �I�W �I�P �T�V�S�G�I�H�M�Q�M�I�R�X�S �Q�¤�W �Y�X�M�P�M�^�E�H�S �G�Y�E�R�H�S �X�V�E�F�E�N�E�Q�S�W �G�S�R �Q�S��
�H�I�P�S�W �S�H�E�X�E�W�I�X�W�Q�Y�] �K�V�E�R�H�I�W �U�Y�I �V�I�U�Y�M�I�V�I�R �Q�Y�G�L�S�W �V�I�G�Y�V�W�S�W �G�S�Q�T�Y�X�E�G�M�S�R�E�P�I�W�� �2�S �S�F�W��
�X�E�R�X�I�� �I�\�M�W�X�I �Y�R�E �Q�I�N�S�V �E�T�V�S�\�M�Q�E�G�M�¶�R �U�Y�I�� �W�M �R�S�W �P�E �T�S�H�I�Q�S�W �T�I�V�Q�M�X�M�V�� �R�S�W �H�E�V�¤ �Q�Y�G�L�S�W
�Q�I�N�S�V�I�W �V�I�W�Y�P�X�E�H�S�W�� �P�E �Z�E�P�M�H�E�G�M�¶�R �G�V�Y�^�E�H�E��

�)�W�X�E �X�¬�G�R�M�G�E �G�S�R�W�M�W�X�I �I�R �H�M�Z�M�H�M�V �R�Y�I�W�X�V�S �G�S�R�N�Y�R�X�S �H�I �H�E�X�S�W �H�I �I�R�X�V�I�R�E�Q�M�I�R�X�S �I�R �H�M�J�I�V�I�R�X�I�W
�T�E�U�Y�I�X�I�W�� �S�J�S�P�H�W�I�R �M�R�K�P�¬�W�� �] �I�R�X�V�I�R�E�V �X�E�R�X�S�W �Q�S�H�I�P�S�W �G�S�Q�S�J�S�P�H�W�X�I�R�K�E�Q�S�W�� �Y�X�M�P�M�^�E�R�H�S �Y�R
�J�S�P�H�H�M�J�I�V�I�R�X�I �T�E�V�E �Z�E�P�M�H�E�V �I�R �G�E�H�E �G�E�W�S �] �I�R�X�V�I�R�E�R�H�S �G�S�R �I�P �V�I�W�X�S �H�I�J�S�P�H�W�� �(�I �I�W�X�E �Q�E�R�I�V�E��
�L�E�F�V�I�Q�S�W �I�R�X�V�I�R�E�H�S �] �Z�E�P�M�H�E�H�S �G�S�R �X�S�H�S�W �P�S�W �H�E�X�S�W �H�I �I�R�X�V�I�R�E�Q�M�I�R�X�S�� �)�W�X�E �X�¬�G�R�M�G�E �T�I�V�Q�M��
�X�I�� �E�H�I�Q�¤�W�� �Y�X�M�P�M�^�E�V �X�S�H�S�W �P�S�W �Q�S�H�I�P�S�W �I�R�X�V�I�R�E�H�S�W �T�E�V�E �K�I�R�I�V�E�V �P�E�W �T�V�I�H�M�G�G�M�S�R�I�W �x�R�E�P�I�W �I�R
�P�S �U�Y�I �W�I �G�S�R�S�G�I �G�S�Q�S �Y�R �I�R�W�E�Q�F�P�E�H�S �H�I �Q�S�H�I�P�S�W�� �0�E �M�H�I�E �I�W �U�Y�I �P�E�W �T�V�I�H�M�G�G�M�S�R�I�W �K�I�R�I��
�V�E�H�E�W �T�S�V �I�W�X�I �I�R�W�E�Q�F�P�E�H�S �W�I�V�¤�R �Q�I�N�S�V�I�W �U�Y�I �G�Y�E�P�U�Y�M�I�V �T�V�I�H�M�G�G�M�¶�R �L�I�G�L�E �T�S�V �Y�R �Q�S�H�I�P�S
�M�R�H�M�Z�M�H�Y�E�P�� �]�E �U�Y�I �P�E�W �H�I�F�M�P�M�H�E�H�I�W �H�I �Y�R �Q�S�H�I�P�S �W�I�V�¤�R �G�S�Q�T�I�R�W�E�H�E�W �T�S�V �I�P �V�I�W�X�S�� �)�W�X�E �X�¬�G��
�R�M�G�E �I�W �Q�Y�] �Y�X�M�P�M�^�E�H�E �I�R �G�S�Q�T�I�X�M�G�M�S�R�I�W �T�E�V�E �W�E�G�E�V �I�W�I �I�\�X�V�E �H�I �T�V�I�G�M�W�M�¶�R �x�R�E�P �U�Y�I �T�Y�I�H�I
�Q�E�V�G�E�V �P�E �H�M�J�I�V�I�R�G�M�E��
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�- �*�S�P�H�� �ù �-�)�T�S�G�L �ù�w���s�w �P�S�W�W �w���w�s���u�u �E�G�G �w���v�������s �Z�E�P�C�P�S�W�W �w���w���s�u�v �Z�E�P�C�E�G�G �w���v�ƒ���s�s
�-�)�T�S�G�L �r�w���s�w �P�S�W�W �w���w�w���ƒ�� �E�G�G �w���v�v���s�s �Z�E�P�C�P�S�W�W �w���w�v�t���ƒ �Z�E�P�C�E�G�G �w���v�ƒ���s�s �-�)�T�S�G�L �s�w���s�w
�P�S�W�W �w���w�w�ù�r�w �E�G�G �w���v�v�v�v�� �Z�E�P�C�P�S�W�W �w���ù�w�s�ƒ�� �Z�E�P�C�E�G�G �w���v�ƒ�����ƒ �-�*�S�P�H�� �r �-�)�T�S�G�L �ù�w���s�w
�P�S�W�W �w���w�s�ƒ�r�v �E�G�G �w���v���v�t�� �Z�E�P�C�P�S�W�W �w���w�v�ù���r �Z�E�P�C�E�G�G �w���v�ƒ�ù���s �-�)�T�S�G�L �r�w���s�w �P�S�W�W �w���w�w�ƒ�t�s
�E�G�G �w���v�v�����ù �Z�E�P�C�P�S�W�W �w���w�v���ƒ�s �Z�E�P�C�E�G�G �w���v�ƒ�u�w�w �-�)�T�S�G�L �s�w���s�w �P�S�W�W �w���w�w�ù�ù�s �E�G�G �w���v�v�v�v��
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�Z�E�P�C�P�S�W�W �w���ù�ù�r�v�� �Z�E�P�C�E�G�G �w���v�ƒ���u�w �-�*�S�P�H�� �s �-�)�T�S�G�L �ù�w���s�w �P�S�W�W �w���w�s���ƒ�w �E�G�G �w���v���v�ƒ�ù �Z�E�P�C�P�S�W�W
�w���w�v�r�r�� �Z�E�P�C�E�G�G �w���v�ƒ�r�u�� �-�)�T�S�G�L �r�w���s�w �P�S�W�W �w���w�w���ƒ�ù �E�G�G �w���v�v���v�� �Z�E�P�C�P�S�W�W �w���w�v�����t �Z�E�P�C�E�G�G
�w���v�ƒ�u�r�u �-�)�T�S�G�L �s�w���s�w �P�S�W�W �w���w�w�ù�ù�� �E�G�G �w���v�v�v�v�� �Z�E�P�C�P�S�W�W �w���ù�ù�s�u�ƒ �Z�E�P�C�E�G�G �w���v�ƒ���ù�ƒ �-�*�S�P�H�� �t
�-�)�T�S�G�L �ù�w���s�w �P�S�W�W �w���w�s�v���t �E�G�G �w���v�������u �Z�E�P�C�P�S�W�W �w���ù�w�u�ù�� �Z�E�P�C�E�G�G �w���v���v�t�r �-�)�T�S�G�L �r�w���s�w
�P�S�W�W �w���w�w�ƒ�ù�r �E�G�G �w���v�v�v�w�t �Z�E�P�C�P�S�W�W �w���ù�ù���ƒ�r �Z�E�P�C�E�G�G �w���v�ƒ�ù�u�� �-�)�T�S�G�L �s�w���s�w �P�S�W�W �w���w�w�ù�w�ù
�E�G�G �ù���w�w�w�w�w �Z�E�P�C�P�S�W�W �w���ù�s�ù�ù�ƒ �Z�E�P�C�E�G�G �w���v�ƒ�s�ù�ƒ �-�*�S�P�H�� �u �-�)�T�S�G�L �ù�w���s�w �P�S�W�W �w���w�s�ƒ�u�s �E�G�G
�w���v�v�w�ù�v �Z�E�P�C�P�S�W�W �w���w�v�w�r�s �Z�E�P�C�E�G�G �w���v�ƒ�r�s�s �-�)�T�S�G�L �r�w���s�w �P�S�W�W �w���w�w�ƒ�ƒ�r �E�G�G �w���v�v���ƒ�s �Z�E�P�C�P�S�W�W
�w���w�v���r�t �Z�E�P�C�E�G�G �w���v�ƒ���u�w �-�)�T�S�G�L �s�w���s�w �P�S�W�W �w���w�w�ù�w�t �E�G�G �w���v�v�v�v�� �Z�E�P�C�P�S�W�W �w���ù�ù�w�s�w �Z�E�P�C�E�G�G
�w���v�ƒ���ù�ƒ
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�R�S�W �T�I�V�Q�M�X�I �G�S�R�S�G�I�V �G�¶�Q�S �H�I �W�I�K�Y�V�S �I�W�X�¤ �R�Y�I�W�X�V�S �Q�S�H�I�P�S �I�R �W�Y�W �T�V�I�H�M�G�G�M�S�R�I�W ���M�R�J�S�V�Q�E��
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�*�M�R�E�P�Q�I�R�X�I�� �T�S�H�I�Q�S�W �G�E�P�G�Y�P�E�V �P�E�W �Q�¬�X�V�M�G�E�W �x�R�E�P�I�W �W�S�F�V�I �I�P �G�S�R�N�Y�R�X�S �H�I �X�I�W�X��

�y�_�@�ó����

�Ô�´�@�´�8�Ø�@ �Ç �O�h�@�Ø�8�@�h�= �!�´�@�´�8�Ø�@�M�¦�\�@�Ø�8�@�< �_�\�@�Ø�8�@�N �P
�Ô�´�@�´�	���´�Ô�Ø�4 �Ç �O�h�@�Ø�8�@�h�= �@���4�Î�ó�;�E�@�ö�	�8�;�Ô�´�@�´�;�!�´�@�´�R���´�Ô�Ø�4�M�Ô�´�@�´�8�Ø�@�Q�h�@�Ø�8�@�h�R�<

�Í�´�@�Î�ó�\�8�ö�h�Ø�Ç�������N �P
�@�Ø�8�@�\�´�Î�Î�8 �Ç �Q�R
�Y�ö�@�ó�@���4�Î�ó�;�����\�ì�4�´�Ô�M�N�=

�ë���4 �����Ô�Ø�	�ö�� �����Ô�Ø�	�8�=
�����Ô�Ø�	�;�Ø�X�´�	�M�N
�1�4�Ø�Ô�8 �Ç �@���4�Î�ó�;�@�Ø���8���4�M�Q�R�N�;�Î�E�Ô�´�M�N

�r���u
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�ë���4 �Í�´�@�Î�ó�\�ö�^�< �M�^�< �_�N�ö�� �Ø���E���Ø�4�´�@�Ø�M�Ô�´�@�´�	���´�Ô�Ø�4�Q�h�@�Ø�8�@�h�R�N�=
�^�< �_ �Ç �^�;�Î�E�Ô�´�M�N�< �_�;�Î�E�Ô�´�M�N
�Y�ö�@�ó�@���4�Î�ó�;�´�E�@���Î�´�8�@�M�Ô�Ø�X�ö�Î�Ø�\�@�_�1�Ø�Ç�h�Î�E�Ô�´�h�< �Ô�@�_�1�Ø�Ç�@���4�Î�ó�;�Í�ë�	���´�@�����N

�=
�_�\�1�4�Ø�Ô �Ç �����Ô�Ø�	�M�^�N
�1�4�Ø�Ô�8 �Ç �@���4�Î�ó�;�Î�´�@�M�Q�1�4�Ø�Ô�8�< �_�\�1�4�Ø�Ô�R�N

�1�4�Ø�Ô�8 �Ç �@���4�Î�ó�;���Ø�´���M�1�4�Ø�Ô�8�< �´�^�ö�8�Ç���N
�_�\�1�4���Í�´�8 �Ç �@���4�Î�ó�;�´�4�ì���´�^�M�8���ë�@���´�^�M�_�\�1�4�Ø�Ô�N�< �´�^�ö�8�Ç���N
�@�Ø�8�@�\�´�Î�Î�8�;�´�1�1�Ø���Ô�M�´�Î�Î�E�4�´�Î�_�\�8�Î���4�Ø�M�_�;�Î�1�E�M�N�;���E���1�_�M�N�< �_�\�1�4���Í�´�8�;�Î�1�E�M�N�;

���E���1�_�M�N�N�N

���1�;���Ø�´���M�@�Ø�8�@�\�´�Î�Î�8�N�< ���1�;�8�@�Ô�M�@�Ø�8�@�\�´�Î�Î�8�N

�(�I�Z�Y�I�P�Z�I�����w���v������ �w���w�ù�w�ù�v���w�s�v�w�r�ƒ�ù���u�u���


�3�T�X�M�Q�M�^�E�G�M�¶�R

�:�E�Q�S�W �E �Z�I�V �E�L�S�V�E �H�M�J�I�V�I�R�X�I�W �X�¬�G�R�M�G�E�W �T�E�V�E �E�G�I�P�I�V�E�V �I�P �T�V�S�G�I�W�S �H�I �S�T�X�M�Q�M�^�E�G�M�¶�R �]�� �T�S�X�I�R��
�G�M�E�P�Q�I�R�X�I�� �S�F�X�I�R�I�V �Q�I�N�S�V�I�W �V�I�W�Y�P�X�E�H�S�W �H�I �P�S�W �U�Y�I �L�I�Q�S�W �W�M�H�S �G�E�T�E�G�I�W �H�I �S�F�X�I�R�I�V �L�E�W�X�E
�E�L�S�V�E��

�3�T�X�M�Q�M�^�E�H�S�V�I�W

�)�R �I�P �G�E�T�°�X�Y�P�S �t �E�T�V�I�R�H�M�Q�S�W �I�P �E�P�K�S�V�M�X�Q�S �H�I�8�@���Î�ó�´�8�@�ö�Î �ì�4�´�Ô�ö�Ø���@ �Ô�Ø�8�Î�Ø���@�� �I�P �G�Y�E�P �E�G�X�Y�E�P�M�^�E
�P�S�W �T�I�W�S�W �H�I�P �Q�S�H�I�P�S �W�M�K�Y�M�I�R�X�I �P�E �V�I�K�P�Ew  w � � dl

dw �� �H�S�R�H�Iw �W�S�R �P�S�W �T�E�V�¤�Q�I�X�V�S�W �H�I �P�E
�V�I�H �R�I�Y�V�S�R�E�P��� �I�W �I�P �J�E�G�X�S�V �H�I �E�T�V�I�R�H�M�^�E�N�I ���S�P�I�E�V�R�M�R�K �V�E�X�I�
 �] dl

dw �I�W �P�E �H�I�V�M�Z�E�H�E �H�I �P�E �J�Y�R�G�M�¶�R
�H�I �T�¬�V�H�M�H�E �G�S�R �V�I�W�T�I�G�X�S �E �P�S�W �T�E�V�¤�Q�I�X�V�S�W�� �7�M �F�M�I�R �I�W�X�I �E�P�K�S�V�M�X�Q�S �J�Y�R�G�M�S�R�E �] �I�R �S�G�E�W�M�S�R�I�W
�I�W �P�E �Q�I�N�S�V �I�P�I�G�G�M�¶�R�� �I�\�M�W�X�I�R �S�X�V�S�W �E�P�K�S�V�M�X�Q�S�W �H�I �S�T�X�M�Q�M�^�E�G�M�¶�R �U�Y�I �T�Y�I�H�I�R �E�G�I�P�I�V�E�V �I�P �I�R��
�X�V�I�R�E�Q�M�I�R�X�S �V�I�U�Y�M�V�M�I�R�H�S �Q�Y�G�L�E�W �Q�I�R�S�W�I�T�S�G�L�W�T�E�V�E �E�P�E�G�E�R�^�E�V �I�P �Q�M�W�Q�S �V�I�W�Y�P�X�E�H�S�� �S �T�E�V�E
�I�P �Q�M�W�Q�S �R�½�Q�I�V�S �H�I�I�T�S�G�L�W�I�R�G�S�R�X�V�E�V �Y�R�E �Q�I�N�S�V �W�S�P�Y�G�M�¶�R��

�1�S�Q�I�R�X�Y�Q

�0�E �T�V�M�Q�I�V�E �Q�I�N�S�V�E �U�Y�I �T�S�H�I�Q�S�W �L�E�G�I�V �W�S�F�V�I �I�P �E�P�K�S�V�M�X�Q�S�7�+�(�I�W �E�´�E�H�M�V�Q�S�Q�I�R�X�Y�Q�� �(�I �P�E
�Q�M�W�Q�E �Q�E�R�I�V�E �U�Y�I �Y�R�E �T�I�P�S�X�E �V�S�H�E�R�H�S �T�S�V �Y�R�E �W�Y�T�I�V�x�G�M�I �M�R�G�P�M�R�E�H�E �E�G�I�P�I�V�E �T�S�G�S �E �T�S�G�S
�H�I�F�M�H�S �E �P�E �J�Y�I�V�^�E �H�I �P�E �K�V�E�Z�I�H�E�H ���E �I�W�X�S �W�I �P�I �P�P�E�Q�E �K�E�R�E�V�Q�S�Q�I�R�X�Y�Q�
 �T�S�H�I�Q�S�W �L�E�G�I�V
�U�Y�I �R�Y�I�W�X�V�S�W �T�E�W�S�W �H�I�Ô�Ø�8�Î�Ø���8�� �1���4 �ì�4�´�Ô�ö�Ø���@�Ø�W�I�E�R �Q�¤�W �K�V�E�R�H�I�W �W�M �I�P �W�M�K�R�S �H�I�P �K�V�E�H�M�I�R�X�I
�I�W �I�P �Q�M�W�Q�S �H�Y�V�E�R�X�I�Y�T�H�E�X�I�W�G�S�R�W�I�G�Y�X�M�Z�S�W��

�r����
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m  �m � �
dl
dw

w  w + m

�)�R�y�_�@���4�Î�ó�T�S�H�I�Q�S�W �G�S�R�X�V�S�P�E�V �I�P �Z�E�P�S�V �H�I� ���G�Y�E�R�X�S�Q�S�Q�I�R�X�Y�Q�U�Y�I�V�I�Q�S�W �E�´�E�H�M�V�
 �G�S�R �I�P
�T�E�V�¤�Q�I�X�V�S�������Ø���@�E����

�6�1�7�4�V�S�T

�)�P �E�P�K�S�V�M�X�Q�S �H�I�P�Ô�Ø�8�Î�Ø���8�� �1���4 �ì�4�´�Ô�ö�Ø���@�Ø�J�Y�R�G�M�S�R�E �M�R�X�I�R�X�E�R�H�S �H�I�W�G�I�R�H�I�V �V�¤�T�M�H�E�Q�I�R�X�I �I�R
�P�E �H�M�V�I�G�G�M�¶�R �I�R �P�E �U�Y�I �I�P �K�V�E�H�M�I�R�X�I �I�W �Q�E�]�S�V�� �7�M�R �I�Q�F�E�V�K�S�� �I�W�X�E �H�M�V�I�G�G�M�¶�R �R�S �X�M�I�R�I �T�S�V �U�Y�¬
�W�I�V �W�M�I�Q�T�V�I �P�E �U�Y�I �M�R�H�M�G�E �I�P �G�E�Q�M�R�S �L�E�G�M�E �I�P �¶�T�X�M�Q�S �K�P�S�F�E�P�� �)�P �E�P�K�S�V�M�X�Q�S �H�I �S�T�X�M�Q�M�^�E�G�M�¶�R
�|�X�€�y�4���1�M�R�X�I�R�X�E �X�I�R�I�V �I�W�X�I �J�E�G�X�S�V �I�R �G�Y�I�R�X�E �I�W�G�E�P�E�R�H�S �I�P �K�V�E�H�M�I�R�X�I �I�R �P�E �H�M�Q�I�R�W�M�¶�R �G�S�R
�Q�E�]�S�V �T�I�R�H�M�I�R�X�I��

s  �s + (1 � � )
dl
dw

��
dl
dw

w  w � �
dl
dw

��
p

s + �

�(�S�R�H�I� �I�W �I�P�H�I�G�E�] �V�E�X�I���R�S�V�Q�E�P�Q�I�R�X�I �w���v�
 �]� �I�W �Y�R �Z�E�P�S�V �T�I�U�Y�I�´�S �T�E�V�E �I�Z�M�X�E�V �H�M�Z�M�W�M�¶�R
�I�R�X�V�I �w�� �)�R�y�_�@���4�Î�ó�T�S�H�I�Q�S�W �Y�W�E�V �I�W�X�I �S�T�X�M�Q�M�^�E�H�S�V �G�S�R �P�E �G�P�E�W�I�@���4�Î�ó�;���1�@�ö���;�|�X�€�y�4���1��

�%�H�E�Q

�%�H�E�Q �G�S�Q�F�M�R�E �P�E�W �M�H�I�E�W �H�I�Q�S�Q�I�R�X�Y�Q�] �6�1�7�4�V�S�T�� �] �I�W �P�E �S�T�G�M�¶�R �I�P�I�K�M�H�E �T�S�V �H�I�J�I�G�X�S �T�S�V
�P�E �Q�E�]�S�V�°�E �H�I �H�I�W�E�V�V�S�P�P�E�H�S�V�I�W��

m  � 1m � (1 � � 1)
dl
dw

s  � 2s + (1 � � 2)
dl
dw

��
dl
dw

m̂  
m

1 � � T
1

�r���ƒ
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ŝ  
s

1 � � T
2

w  w + � m̂��
p

ŝ + �

�'�S�Q�T�E�V�E�X�M�Z�E

�:�E�Q�S�W �E �G�S�Q�T�E�V�E�V �P�S�W �H�M�J�I�V�I�R�X�I�W �S�T�X�M�Q�M�^�E�H�S�V�I�W �T�V�I�W�I�R�X�E�H�S�W��

�y�_�@�ó����

�����Ô�Ø�	 �Ç �Í�E�ö�	�Ô�\�����Ô�Ø�	�M�N
���1�@�ö���ö�h�Ø�4 �Ç �@���4�Î�ó�;���1�@�ö���;�€�8�!�M�����Ô�Ø�	�;�1�´�4�´���Ø�@�Ø�4�8�M�N�< �	�4�Ç���;�������N
�ó�ö�8�@�\�8�ì�Ô �Ç �@�4�´�ö���M�����Ô�Ø�	�< ���1�@�ö���ö�h�Ø�4�Ç���1�@�ö���ö�h�Ø�4�N

�(�I�Z�Y�I�P�Z�I��

�- �)�T�S�G�L �ù�w���s�w �P�S�W�W �w���r�t�v�s�v �E�G�G �w���v�s�r���u �Z�E�P�C�P�S�W�W �w���r�ƒ�s�ù�u �Z�E�P�C�E�G�G �w���v�r���ƒ�w �-�)�T�S�G�L �r�w���s�w
�P�S�W�W �w���ù���u�r�v �E�G�G �w���v�u�s�t�r �Z�E�P�C�P�S�W�W �w���r�ù�s���� �Z�E�P�C�E�G�G �w���v�t�ù�w�w �-�)�T�S�G�L �s�w���s�w �P�S�W�W �w���ù�r�ƒ�t�ƒ �E�G�G
�w���v���s�w�� �Z�E�P�C�P�S�W�W �w���ù���ƒ�ƒ�ù �Z�E�P�C�E�G�G �w���v�t�ƒ�s�w

�y�_�@�ó����

�����Ô�Ø�	 �Ç �Í�E�ö�	�Ô�\�����Ô�Ø�	�M�N
���1�@�ö���ö�h�Ø�4 �Ç �@���4�Î�ó�;���1�@�ö���;�€�8�!�M�����Ô�Ø�	�;�1�´�4�´���Ø�@�Ø�4�8�M�N�< �	�4�Ç���;�������< �������Ø���@�E���Ç���;�!�N
�ó�ö�8�@�\�������Ø���@�E�� �Ç �@�4�´�ö���M�����Ô�Ø�	�< ���1�@�ö���ö�h�Ø�4�Ç���1�@�ö���ö�h�Ø�4�N

�(�I�Z�Y�I�P�Z�I��

�- �)�T�S�G�L �ù�w���s�w �P�S�W�W �w���ù�t�w���w �E�G�G �w���v�u���w�s �Z�E�P�C�P�S�W�W �w���ù�ƒ�ù�t�t �Z�E�P�C�E�G�G �w���v�u�r�u�w �-�)�T�S�G�L �r�w���s�w
�P�S�W�W �w���w�v���ƒ�� �E�G�G �w���v���v�v�r �Z�E�P�C�P�S�W�W �w���ù�u�u�ù�w �Z�E�P�C�E�G�G �w���v�u�ƒ�w�w �-�)�T�S�G�L �s�w���s�w �P�S�W�W �w���w�ƒ���v�w
�E�G�G �w���v�ƒ�����s �Z�E�P�C�P�S�W�W �w���ù�u�ù���u �Z�E�P�C�E�G�G �w���v�u�v�ù�w

�y�_�@�ó����

�����Ô�Ø�	 �Ç �Í�E�ö�	�Ô�\�����Ô�Ø�	�M�N
���1�@�ö���ö�h�Ø�4 �Ç �@���4�Î�ó�;���1�@�ö���;�|�X�€�1�4���1�M�����Ô�Ø�	�;�1�´�4�´���Ø�@�Ø�4�8�M�N�< �	�4�Ç���;�������N
�ó�ö�8�@�\�4���8 �Ç �@�4�´�ö���M�����Ô�Ø�	�< ���1�@�ö���ö�h�Ø�4�Ç���1�@�ö���ö�h�Ø�4�N

�(�I�Z�Y�I�P�Z�I��

�- �)�T�S�G�L �ù�w���s�w �P�S�W�W �w���ù�w�t�r�� �E�G�G �w���v�����ù�u �Z�E�P�C�P�S�W�W �w���ù���r���v �Z�E�P�C�E�G�G �w���v�u�ƒ�r�w �-�)�T�S�G�L �r�w���s�w
�P�S�W�W �w�������u�r�u �E�G�G �w���v�t�ù�w�s �Z�E�P�C�P�S�W�W �w���r�w�t���t �Z�E�P�C�E�G�G �w���v���w�u�w �-�)�T�S�G�L �s�w���s�w �P�S�W�W �w���w�ù�v�r�s
�E�G�G �w���v�v�s�v�s �Z�E�P�C�P�S�W�W �w���ù�����ù�v �Z�E�P�C�E�G�G �w���v�������w

�r����
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�y�_�@�ó����

�����Ô�Ø�	 �Ç �Í�E�ö�	�Ô�\�����Ô�Ø�	�M�N
���1�@�ö���ö�h�Ø�4 �Ç �@���4�Î�ó�;���1�@�ö���;���Ô�´���M�����Ô�Ø�	�;�1�´�4�´���Ø�@�Ø�4�8�M�N�< �	�4�Ç���;�������N
�ó�ö�8�@�\�´�Ô�´�� �Ç �@�4�´�ö���M�����Ô�Ø�	�< ���1�@�ö���ö�h�Ø�4�Ç���1�@�ö���ö�h�Ø�4�N

�(�I�Z�Y�I�P�Z�I��

�- �)�T�S�G�L �ù�w���s�w �P�S�W�W �w���w�t�t�ù�� �E�G�G �w���v�����ƒ�w �Z�E�P�C�P�S�W�W �w���ù���r�ù�v �Z�E�P�C�E�G�G �w���v�u�v���w �-�)�T�S�G�L �r�w���s�w
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�s���u�v�r�r�u �Z�E�P�C�E�G�G �w���r���v���w �-�)�T�S�G�L �ƒ�w���ù�w�w �P�S�W�W �w���ƒ�s�s�s�ù �E�G�G �w���ƒ�s���t�� �Z�E�P�C�P�S�W�W �r�����s�t�t�r �Z�E�P�C�E�G�G
�w���s�t���u�w �-�)�T�S�G�L ���w���ù�w�w �P�S�W�W �w�����ƒ�s�t�ƒ �E�G�G �w���ƒ���s�v�s �Z�E�P�C�P�S�W�W ���������ƒ�s�u �Z�E�P�C�E�G�G �w���r�t�ƒ�s�w
�-�)�T�S�G�L �v�w���ù�w�w �P�S�W�W �w���u�w�s�u�ƒ �E�G�G �w�����ù�v���� �Z�E�P�C�P�S�W�W �t���w���t�ƒ�� �Z�E�P�C�E�G�G �w���s�r���r�w �-�)�T�S�G�L
�ù�w�w���ù�w�w �P�S�W�W �w���u�ƒ�t�s�t �E�G�G �w�����w���v�s �Z�E�P�C�P�S�W�W �s�����ƒ�v�w�ù �Z�E�P�C�E�G�G �w���s�ƒ���v�w

�s�ù�w
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�y�_�@�ó����

�ö���1���4�@�1�´���Ô�´�8�´�8 �1�Ô

�ë�ö�ì �Ç �1�	�@�;�ë�ö�ì�E�4�Ø�M�Ô�1�ö�Ç�������< �ë�ö�ì�8�ö�h�Ø�Ç�M�����<���N�N
�´�^ �Ç �1�	�@�;�8�E�Í�1�	���@�M�������N
�1�Ô�;�!�´�@�´�7�4�´���Ø�M�ó�ö�8�@�N�;�1�	���@�M�^�Ç�h�Ø�1���Î�ó�h�< �_�Ç�Q�h�	���8�8�h�< �h�X�´�	�\�	���8�8�h�R�< �ì�4�ö�Ô�Ç�ˆ�4�E�Ø�< �´�^�Ç

�´�^�N
�´�^ �Ç �1�	�@�;�8�E�Í�1�	���@�M�������N
�1�Ô�;�!�´�@�´�7�4�´���Ø�M�ó�ö�8�@�N�;�1�	���@�M�^�Ç�h�Ø�1���Î�ó�h�< �_�Ç�Q�h�´�Î�Î�h�< �h�X�´�	�\�´�Î�Î�h�R�< �ì�4�ö�Ô�Ç�ˆ�4�E�Ø�< �´�^�Ç�´�^

�N
�1�	�@�;�@�ö�ì�ó�@�\�	�´�_���E�@�M�N
�1�	�@�;�8�´�X�Ø�ë�ö�ì�M�h�4�Ø�8���E�4�Î�Ø�8�I�4�Ø�ì���;�1���ì�h�N
�1�	�@�;�Î�	���8�Ø�M�N

�'�S�Q�S �T�S�H�I�Q�S�W �S�F�W�I�V�Z�E�V �H�I �P�E�W �G�Y�V�Z�E�W �H�I �I�R�X�V�I�R�E�Q�M�I�R�X�S�� �P�E�W �Q�¬�X�V�M�G�E�W �T�E�V�E �I�P �G�S�R�N�Y�R�X�S
�H�I �H�E�X�S�W �H�I �I�R�X�V�I�R�E�Q�M�I�R�X�S �Z�E�R �Q�I�N�S�V�E�R�H�S�I�T�S�G�L�X�V�E�W�I�T�S�G�L�� �7�M�R �I�Q�F�E�V�K�S�� �P�E�W �Q�¬�X�V�M�G�E�W
�H�I �Z�E�P�M�H�E�G�M�¶�R �V�¤�T�M�H�E�Q�I�R�X�I �W�I �I�W�X�E�R�G�E�R �] �I�Q�T�M�I�^�E�R �E �I�Q�T�I�S�V�E�V�� �)�W�X�E �I�W �P�E �W�I�´�E�P �G�P�E�V�E �H�I
�U�Y�I �R�Y�I�W�X�V�S �Q�S�H�I�P�S �I�W�X�¤ �W�Y�J�V�M�I�R�H�S �H�I�S�Z�I�V�x�X�X�M�R�K�� �] �I�R �P�E�W �W�M�K�Y�M�I�R�X�I�W �W�I�G�G�M�S�R�I�W �Z�I�V�I�Q�S�W
�H�M�J�I�V�I�R�X�I�W �X�¬�G�R�M�G�E�W �H�I�V�I�K�Y�P�E�V�M�^�E�G�M�¶�R�� �I�P �X�¬�V�Q�M�R�S �X�¬�G�R�M�G�S �Y�X�M�P�M�^�E�H�S �T�E�V�E �V�I�J�I�V�M�V�R�S�W �E �P�E�W �H�M��
�J�I�V�I�R�X�I�W �X�¬�G�R�M�G�E�W �H�I �V�I�H�Y�G�G�M�¶�R �H�I�S�Z�I�V�x�X�X�M�R�K��

�6�I�K�Y�P�E�V�M�^�E�G�M�¶�R �0�q

�9�R�E �X�¬�G�R�M�G�E �H�I �V�I�K�Y�P�E�V�M�^�E�G�M�¶�R �Q�Y�] �Y�X�M�P�M�^�E�H�E �I�W �P�E �V�I�K�Y�P�E�V�M�^�E�G�M�¶�R �0�r�� �)�W�X�E �X�¬�G�R�M�G�E �G�S�R�W�M�W�X�I
�I�R �V�I�W�X�V�M�R�K�M�V �P�E �Q�E�K�R�M�X�Y�H �H�I �P�S�W �T�I�W�S�W �H�I �P�E�4�Ø�Ô ���Ø�E�4�����´�	�J�S�V�^�¤�R�H�S�P�S�W �E �W�I�V �Z�E�P�S�V�I�W �T�I�U�Y�I��
�´�S�W�� �% �I�J�I�G�X�S�W �T�V�¤�G�X�M�G�S�W�� �P�E �V�I�K�Y�P�E�V�M�^�E�G�M�¶�R �0�r �W�I �M�Q�T�P�I�Q�I�R�X�E �G�S�Q�S �Y�R �X�¬�V�Q�M�R�S �I�\�X�V�E �I�R �P�E
�J�Y�R�G�M�¶�R �H�I �T�¬�V�H�M�H�E��

l = CE(ŷ; y) + �
1
2

jj �r jj

�s�ù�ù
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�(�S�R�H�ICE(ŷ; y) �I�W �P�E �J�Y�R�G�M�¶�R�G�V�S�W�W �I�R�X�V�S�T�]���S �G�Y�E�P�U�Y�M�I�V �J�Y�R�G�M�¶�R �H�I �T�¬�V�H�M�H�E �U�Y�I �Y�W�I�W �H�I��
�T�I�R�H�M�I�R�H�S �H�I �X�Y �G�E�W�S�
���r �W�S�R �P�S�W �T�I�W�S�W �H�I �P�E �V�I�H �]� �I�W �Y�R �T�E�V�¤�Q�I�X�V�S �M�R�H�M�G�E�R�H�S �G�Y�¤�R�X�S
�U�Y�I�V�I�Q�S�W �V�I�K�Y�P�E�V�M�^�E�V �I�P �Q�S�H�I�P�S�� �)�R�y�_�@���4�Î�ó�T�S�H�I�Q�S�W �E�W�M�K�R�E�V �I�P �Z�E�P�S�V �H�I� �Q�I�H�M�E�R�X�I �I�P �T�E��
�V�¤�Q�I�X�V�S�Y�ö�Ø�ì�ó�@�\�Ô�Ø�Î�´�_�H�M�V�I�G�X�E�Q�I�R�X�I �I�R �I�P �S�T�X�M�Q�M�^�E�H�S�V ���T�S�V �H�I�J�I�G�X�S �I�W�X�¤ �E �w�
�� �:�E�P�S�V�I�W �X�°�T�M�G�S�W
�Y�X�M�P�M�^�E�H�S�W �W�I �I�R�G�Y�I�R�X�V�E�R �I�R �I�P �V�E�R�K�S �w���w�w�ù �� �w���w�ù��

�y�_�@�ó����

�����Ô�Ø�	 �Ç �Í�E�ö�	�Ô�\�����Ô�Ø�	�M�N
�ó�ö�8�@ �Ç �ë�ö�@�M�����Ô�Ø�	�< �Ô�´�@�´�	���´�Ô�Ø�4�< �Y�Ø�ö�ì�ó�@�\�Ô�Ø�Î�´�_�Ç���;�����N

�(�I�Z�Y�I�P�Z�I��

�- �1�I�N�S�V �Q�S�H�I�P�S �K�Y�E�V�H�E�H�S �G�S�R �E�G�G �w���ù�v�����w �I�R �I�T�S�G�L �ù �-�1�I�N�S�V �Q�S�H�I�P�S �K�Y�E�V�H�E�H�S �G�S�R �E�G�G
�w���r�s���r�w �I�R �I�T�S�G�L �r �-�1�I�N�S�V �Q�S�H�I�P�S �K�Y�E�V�H�E�H�S �G�S�R �E�G�G �w���r�t�s�ƒ�w �I�R �I�T�S�G�L �s �-�1�I�N�S�V �Q�S��
�H�I�P�S �K�Y�E�V�H�E�H�S �G�S�R �E�G�G �w���r�ƒ�s�u�w �I�R �I�T�S�G�L �t �-�1�I�N�S�V �Q�S�H�I�P�S �K�Y�E�V�H�E�H�S �G�S�R �E�G�G �w���s�r�w���w
�I�R �I�T�S�G�L �ù�w �-�)�T�S�G�L �ù�w���ù�w�w �P�S�W�W �ù�����u�w�v�r �E�G�G �w���s�r�t���t �Z�E�P�C�P�S�W�W �ù�����v�����u �Z�E�P�C�E�G�G �w���s�r�w���w
�-�)�T�S�G�L �r�w���ù�w�w �P�S�W�W �ù�����w�ù�r�w �E�G�G �w���s�s���u�ƒ �Z�E�P�C�P�S�W�W �ù���v�r�t�ƒ�v �Z�E�P�C�E�G�G �w���r�����w�w �-�)�T�S�G�L �s�w���ù�w�w
�P�S�W�W �ù���ƒ���s�s�� �E�G�G �w���s�u���r�� �Z�E�P�C�P�S�W�W �ù���v�r�ƒ�ù�ù �Z�E�P�C�E�G�G �w���s�ù�w�ù�w �-�)�T�S�G�L �t�w���ù�w�w �P�S�W�W �ù���ƒ���ƒ�ƒ�ƒ
�E�G�G �w���s�u�v�t�ƒ �Z�E�P�C�P�S�W�W �r���ƒ�ƒ�w�r�� �Z�E�P�C�E�G�G �w���ù�����v�w �-�1�I�N�S�V �Q�S�H�I�P�S �K�Y�E�V�H�E�H�S �G�S�R �E�G�G �w���s�r�r�ƒ�w
�I�R �I�T�S�G�L �t�v �-�)�T�S�G�L �u�w���ù�w�w �P�S�W�W �ù���ƒ�u�s�v�v �E�G�G �w���s�������s �Z�E�P�C�P�S�W�W �ù���v�v���ù�� �Z�E�P�C�E�G�G �w���s�w�u�s�w
�-�)�T�S�G�L ���w���ù�w�w �P�S�W�W �ù���ƒ�t���u�v �E�G�G �w���s�ƒ�v�ù�� �Z�E�P�C�P�S�W�W �r���ù�t���ƒ�v �Z�E�P�C�E�G�G �w���r�s�t�u�w �-�)�T�S�G�L �ƒ�w���ù�w�w
�P�S�W�W �ù���ƒ�ƒ�w�ù�� �E�G�G �w���s�����t�t �Z�E�P�C�P�S�W�W �r���w�u�ù�ƒ�r �Z�E�P�C�E�G�G �w���r�s�ƒ�u�w �-�)�T�S�G�L ���w���ù�w�w �P�S�W�W �ù���ƒ�t���r�u �E�G�G
�w���s���w�t�ƒ �Z�E�P�C�P�S�W�W �ù���v�u���v�� �Z�E�P�C�E�G�G �w���r�v�ù���w �-�)�T�S�G�L �v�w���ù�w�w �P�S�W�W �ù���ƒ�����v�ƒ �E�G�G �w���s�u�u�ù�w �Z�E�P�C�P�S�W�W
�ù�����v�t�ƒ�� �Z�E�P�C�E�G�G �w���s�w�t���w �-�)�T�S�G�L �ù�w�w���ù�w�w �P�S�W�W �ù���ƒ�t���s�s �E�G�G �w���s�ƒ���ù�v �Z�E�P�C�P�S�W�W �r���r�r�v�v�ƒ
�Z�E�P�C�E�G�G �w���r�ƒ�u�ù�w

�s�ù�r
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�'�S�Q�S �T�Y�I�H�I�W �S�F�W�I�V�Z�E�V�� �E�L�S�V�E �P�E�W �G�Y�V�Z�E�W �H�I �I�R�X�V�I�R�E�Q�M�I�R�X�S �] �Z�E�P�M�H�E�G�M�¶�R �I�W�X�¤�R �Q�¤�W �T�V�¶��
�\�M�Q�E�W�� �T�S�V �P�S �U�Y�I �L�I�Q�S�W �H�M�W�Q�M�R�Y�M�H�S �I�P�S�Z�I�V�x�X�X�M�R�K�� �)�W �M�Q�T�S�V�X�E�R�X�I �V�I�Q�E�V�G�E�V �U�Y�I �V�I�H�Y�G�M�V �I�P
�S�Z�I�V�x�X�X�M�R�K�R�S �M�Q�T�P�M�G�E �Q�I�N�S�V�E�V �P�E�W �Q�¬�X�V�M�G�E�W��

�)�E�V�P�] �7�X�S�T�T�M�R�K

�3�X�V�E �X�¬�G�R�M�G�E �Q�Y�] �Y�X�M�P�M�^�E�H�E �T�E�V�E �V�I�K�Y�P�E�V�M�^�E�V �Y�R �Q�S�H�I�P�S �I�W �I�P�I�E�V�P�] �W�X�S�T�T�M�R�K�� �)�W�X�E �X�¬�G�R�M�G�E �G�S�R��
�W�M�W�X�I �I�R �P�P�I�Z�E�V �Y�R �V�I�K�M�W�X�V�S �H�I �P�E�W �Q�¬�X�V�M�G�E�W �H�I �Z�E�P�M�H�E�G�M�¶�R �H�Y�V�E�R�X�I �I�P �I�R�X�V�I�R�E�Q�M�I�R�X�S�� �K�Y�E�V�H�E�V
�P�S�W �T�I�W�S�W �H�I�P �Q�S�H�I�P�S �G�E�H�E �Z�I�^ �U�Y�I �Q�I�N�S�V�E�Q�S�W �P�E�W �Q�I�N�S�V�I�W �Q�¬�X�V�M�G�E�W �S�F�X�I�R�M�H�E�W �]�� �Y�R�E �Z�I�^
�X�I�V�Q�M�R�E�H�S �I�P �I�R�X�V�I�R�E�Q�M�I�R�X�S�� �G�E�V�K�E�V �P�S�W �Q�I�N�S�V�I�W �T�I�W�S�W �I�R �Z�I�^ �H�I �U�Y�I�H�E�V�R�S�W �G�S�R �P�S�W �½�P�X�M�Q�S�W��
�(�I �J�S�V�Q�E �S�T�G�M�S�R�E�P �X�E�Q�F�M�¬�R �T�S�H�I�Q�S�W �H�I�X�I�R�I�V �I�P �I�R�X�V�I�R�E�Q�M�I�R�X�S �W�M �R�S �Q�I�N�S�V�E�Q�S�W �R�Y�I�W�X�V�E�W
�Q�¬�X�V�M�G�E�W �H�Y�V�E�R�X�I �Y�R �R�½�Q�I�V�S �H�I�X�I�V�Q�M�R�E�H�S �H�I�I�T�S�G�L�W�W�I�K�Y�M�H�E�W�� �P�S �G�Y�E�P �T�Y�I�H�I �X�V�E�H�Y�G�M�V�W�I �I�R
�Y�R �E�L�S�V�V�S �H�I �X�M�I�Q�T�S �] �G�¶�Q�T�Y�X�S��

�y�_�@�ó����

�Ô�Ø�ë�ë�ö�@�M�����Ô�Ø�	�< �Ô�´�@�´�	���´�Ô�Ø�4�< �Ø�1���Î�ó�8�Ç�������< �	���ì�\�Ø�´�Î�ó�Ç�����< �Y�Ø�ö�ì�ó�@�\�Ô�Ø�Î�´�_�Ç���<
�Ø�´�4�	�_�\�8�@���1�1�ö���ì�Ç���N�=
�Î�4�ö�@�Ø�4�ö���� �Ç �@���4�Î�ó�;�����;���4���8�8�%���@�4���1�_�R���8�8�M�N
���1�@�ö���ö�h�Ø�4 �Ç �@���4�Î�ó�;���1�@�ö���;�€�8�!�M�����Ô�Ø�	�;�1�´�4�´���Ø�@�Ø�4�8�M�N�< �	�4�Ç���;���< �Y�Ø�ö�ì�ó�@�\�Ô�Ø�Î�´�_�Ç

�Y�Ø�ö�ì�ó�@�\�Ô�Ø�Î�´�_�N
�	�< �´�Î�Î �Ç �Q�R�< �Q�R
�X�´�	�\�	�< �X�´�	�\�´�Î�Î �Ç �Q�R�< �Q�R
�Í�Ø�8�@�\�´�Î�Î�< �8�@�Ø�1 �Ç ���< ��
�ë���4 �Ø �ö�� �4�´���ì�Ø�M���< �Ø�1���Î�ó�8�Ã���N�=

�\�	�< �\�´�Î�Î �Ç �Q�R�< �Q�R
�����Ô�Ø�	�;�@�4�´�ö���M�N
�ë���4 �^�\�Í�< �_�\�Í �ö�� �Ô�´�@�´�	���´�Ô�Ø�4�Q�h�@�4�´�ö���h�R�=

�_�\�1�4�Ø�Ô �Ç �����Ô�Ø�	�M�^�\�Í�N
�	���8�8 �Ç �Î�4�ö�@�Ø�4�ö�����M�_�\�1�4�Ø�Ô�< �_�\�Í�N
�\�	�;�´�1�1�Ø���Ô�M�	���8�8�;�ö�@�Ø���M�N�N
���1�@�ö���ö�h�Ø�4�;�h�Ø�4���\�ì�4�´�Ô�M�N
�	���8�8�;�Í�´�Î���Y�´�4�Ô�M�N
���1�@�ö���ö�h�Ø�4�;�8�@�Ø�1�M�N
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�\�´�Î�Î�;�´�1�1�Ø���Ô�M�´�Î�Î�E�4�´�Î�_�\�8�Î���4�Ø�M�_�\�Í�;�Î�1�E�M�N�;���E���1�_�M�N�< �_�\�1�4���Í�´�8�;�Î�1�E�M�N�;
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�����Ô�Ø�	�;�Ø�X�´�	�M�N
�\�	�< �\�´�Î�Î �Ç �Q�R�< �Q�R
�Y�ö�@�ó�@���4�Î�ó�;�����\�ì�4�´�Ô�M�N�=

�ë���4 �^�\�Í�< �_�\�Í �ö�� �Ô�´�@�´�	���´�Ô�Ø�4�Q�h�X�´�	�h�R�=
�_�\�1�4�Ø�Ô �Ç �����Ô�Ø�	�M�^�\�Í�N
�	���8�8 �Ç �Î�4�ö�@�Ø�4�ö�����M�_�\�1�4�Ø�Ô�< �_�\�Í�N
�\�	�;�´�1�1�Ø���Ô�M�	���8�8�;�ö�@�Ø���M�N�N
�_�\�1�4���Í�´�8 �Ç �@���4�Î�ó�;�´�4�ì���´�^�M�8���ë�@���´�^�M�_�\�1�4�Ø�Ô�N�< �´�^�ö�8�Ç���N
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�\�´�Î�Î�;�´�1�1�Ø���Ô�M�´�Î�Î�E�4�´�Î�_�\�8�Î���4�Ø�M�_�\�Í�;�Î�1�E�M�N�;���E���1�_�M�N�< �_�\�1�4���Í�´�8�;
�Î�1�E�M�N�;���E���1�_�M�N�N�N

�X�´�	�\�	�;�´�1�1�Ø���Ô�M���1�;���Ø�´���M�\�	�N�N
�X�´�	�\�´�Î�Î�;�´�1�1�Ø���Ô�M���1�;���Ø�´���M�\�´�Î�Î�N�N
�G �ì�E�´�4�Ô�´�4 ���Ø�����4 �����Ô�Ø�	��
�ö�ë �X�´�	�\�´�Î�Î�Q�W���R �É �Í�Ø�8�@�\�´�Î�Î�=

�Í�Ø�8�@�\�´�Î�Î �Ç �X�´�	�\�´�Î�Î�Q�W���R
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�X�´�	�\�	���8�8 �O�X�´�	�\�	�Q�W���R�=�;���ë�P �X�´�	�\�´�Î�Î �O�X�´�	�\�´�Î�Î�Q�W���R�=�;���ë�P�g�N
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�y�_�@�ó����

�����Ô�Ø�	 �Ç �Í�E�ö�	�Ô�\�����Ô�Ø�	�M�N
�ó�ö�8�@ �Ç �ë�ö�@�M�����Ô�Ø�	�< �Ô�´�@�´�	���´�Ô�Ø�4�< �Ø�´�4�	�_�\�8�@���1�1�ö���ì�Ç�����N

�(�I�Z�Y�I�P�Z�I��

�- �1�I�N�S�V �Q�S�H�I�P�S �K�Y�E�V�H�E�H�S �G�S�R �E�G�G �w���ù���ƒ�u�w �I�R �I�T�S�G�L �ù �-�1�I�N�S�V �Q�S�H�I�P�S �K�Y�E�V�H�E�H�S �G�S�R �E�G�G
�w���ù�����ƒ�w �I�R �I�T�S�G�L �r �-�1�I�N�S�V �Q�S�H�I�P�S �K�Y�E�V�H�E�H�S �G�S�R �E�G�G �w���r�u�s�w�w �I�R �I�T�S�G�L �s �-�1�I�N�S�V �Q�S�H�I�P�S
�K�Y�E�V�H�E�H�S �G�S�R �E�G�G �w���r�ƒ�t�r�w �I�R �I�T�S�G�L �u �-�1�I�N�S�V �Q�S�H�I�P�S �K�Y�E�V�H�E�H�S �G�S�R �E�G�G �w���r�ƒ�����w �I�R �I�T�S�G�L
�� �-�1�I�N�S�V �Q�S�H�I�P�S �K�Y�E�V�H�E�H�S �G�S�R �E�G�G �w���s�s���w�w �I�R �I�T�S�G�L �ù�w �-�)�T�S�G�L �ù�w���ù�w�w �P�S�W�W �ù���ƒ�ù�t�s�ù �E�G�G
�w���s���u�ù�u �Z�E�P�C�P�S�W�W �ù�������s���u �Z�E�P�C�E�G�G �w���s�s���w�w �-�1�I�N�S�V �Q�S�H�I�P�S �K�Y�E�V�H�E�H�S �G�S�R �E�G�G �w���s���r�t�w �I�R
�I�T�S�G�L �ù�r �-�)�T�S�G�L �r�w���ù�w�w �P�S�W�W �ù���u�w�ƒ�t�w �E�G�G �w���t�u�ƒ�w�ù �Z�E�P�C�P�S�W�W �r���w�w�ù�t�ƒ �Z�E�P�C�E�G�G �w���s�ù���r�w �-�)�R��
�X�V�I�R�E�Q�M�I�R�X�S �H�I�X�I�R�M�H�S �I�R �I�T�S�G�L �r�r �T�S�V �R�S �Q�I�N�S�V�E�V �I�R �ù�w �I�T�S�G�L�W �W�I�K�Y�M�H�E�W
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�7�M �G�S�Q�T�E�V�E�W �I�W�X�E �x�K�Y�V�E �G�S�R �P�E �T�V�M�Q�I�V�E�� �T�S�H�V�¤�W �S�F�W�I�V�Z�E�V �U�Y�I �W�M �W�I�K�Y�M�Q�S�W �I�R�X�V�I�R�E�R�H�S �Q�¤�W
�I�T�S�G�L�W�R�S �Z�E�Q�S�W �E �I�R�G�S�R�X�V�E�V �Y�R �Q�S�H�I�P�S �Q�I�N�S�V�� �T�S�V �P�S �X�E�R�X�S �R�S �I�W �R�I�G�I�W�E�V�M�S �W�I�K�Y�M�V �I�R�X�V�I��
�R�E�R�H�S�� �]�E �U�Y�I �I�R �I�W�X�I �T�Y�R�X�S �L�I�Q�S�W �I�R�G�S�R�X�V�E�H�S �I�P �Q�I�N�S�V �Q�S�H�I�P�S �T�S�W�M�F�P�I �H�E�H�E�W �P�E�W �G�M�V�G�Y�R�W��
�X�E�R�G�M�E�W���)�E�V�P�] �W�X�S�T�T�M�R�K�I�W �Y�R�E �X�¬�G�R�M�G�E �Q�Y�] �W�I�R�G�M�P�P�E �] �I�J�I�G�X�M�Z�E�� �T�I�V�S �I�R �J�Y�R�G�M�¶�R �H�I�P �Q�S�H�I�P�S��
�H�E�X�S�W �I �L�M�T�I�V�T�E�V�¤�Q�I�X�V�S�W �T�Y�I�H�I �U�Y�I �R�S�W �H�¬ �T�V�S�F�P�I�Q�E�W�� �1�I �L�E �T�E�W�E�H�S �Q�¤�W �H�I �Y�R�E �Z�I�^ �U�Y�I
�W�M �H�I�N�E�W �Y�R �Q�S�H�I�P�S �I�R�X�V�I�R�E�V �W�Y�x�G�M�I�R�X�I �X�M�I�Q�T�S�� �E�G�E�F�E �Q�I�N�S�V�E�R�H�S�� �M�R�G�P�Y�W�S �W�M �R�S �P�S �L�E �L�I�G�L�S
�I�R �P�E�W �ù�w�w �I�T�S�G�L�W �E�R�X�I�V�M�S�V�I�W�� �4�S�V �P�S �X�E�R�X�S�� �Q�M �V�I�G�S�Q�I�R�H�E�G�M�¶�R �I�W �R�S �Y�W�E�V�I�E�V�P�] �W�X�S�T�T�M�R�K�E
�R�S�W �W�I�V �U�Y�I �X�Y�W �G�Y�V�Z�E�W �H�I �E�T�V�I�R�H�M�^�E�N�I �W�I�E�R �I�\�X�V�I�Q�E�H�E�Q�I�R�X�I �W�Y�E�Z�I�W��

�(�V�S�T�S�Y�X

�3�X�V�E �X�¬�G�R�M�G�E �Q�Y�] �T�S�T�Y�P�E�V �T�E�V�E �V�I�H�Y�G�M�V �I�P�S�Z�I�V�x�X�X�M�R�K�I�W �I�P �Y�W�S �H�I�(�V�S�T�S�Y�X�� �)�W�X�E �X�¬�G�R�M�G�E �W�I
�M�Q�T�P�I�Q�I�R�X�E �G�S�Q�S �Y�R�E �G�E�T�E �I�\�X�V�E �I�R �R�Y�I�W�X�V�E�4�Ø�Ô ���Ø�E�4�����´�	�G�Y�]�S �S�F�N�I�X�M�Z�S �I�W�� �H�Y�V�E�R�X�I �I�P �I�R��
�X�V�I�R�E�Q�M�I�R�X�S�� �n�E�T�E�K�E�V�~ �H�I �Q�E�R�I�V�E �E�P�I�E�X�S�V�M�E �E�P�K�Y�R�E�W �R�I�Y�V�S�R�E�W �T�E�V�E �J�S�V�^�E�V �E �R�Y�I�W�X�V�S �Q�S�H�I�P�S
�E �E�T�V�I�R�H�I�V �H�M�J�I�V�I�R�X�I�W �G�E�Q�M�R�S�W �H�I�R�X�V�S �H�I �P�E �E�V�U�Y�M�X�I�G�X�Y�V�E �T�E�V�E �V�I�T�V�I�W�I�R�X�E�V �P�S�W �Q�M�W�Q�S�W �H�E��
�X�S�W��

�y�_�@�ó����

�Ô�Ø�ë�Í�E�ö�	�Ô�\�����Ô�Ø�	�M�!�\�ö���Ç�����F�����F���< �?�Ç�������< �!�\���E�@�Ç�����< �1�Ç���N�=
�4�Ø�@�E�4���@���4�Î�ó�;�����;�€�Ø�3�E�Ø���@�ö�´�	�M

�@���4�Î�ó�;�����;�R�ö���Ø�´�4�M�!�\�ö���< �?�N�<
�@���4�Î�ó�;�����;�|�Ø�R�•�M�N�<
�@���4�Î�ó�;�����;�!�4���1���E�@�M�1�N�<
�@���4�Î�ó�;�����;�R�ö���Ø�´�4�M�?�< �?�N�<
�@���4�Î�ó�;�����;�|�Ø�R�•�M�N�<
�@���4�Î�ó�;�����;�!�4���1���E�@�M�1�N�<
�@���4�Î�ó�;�����;�R�ö���Ø�´�4�M�?�< �!�\���E�@�N

�N�;�Î�E�Ô�´�M�N
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�4�Y�I�H�I�W �E�´�E�H�M�V �Y�R�E �G�E�T�E �H�I�(�V�S�T�S�Y�X�G�S�R �P�E �G�P�E�W�I�@���4�Î�ó�;�����;�!�4���1���E�@�� �)�P �T�E�V�¤�Q�I�X�V�S�1 �G�S�R��
�X�V�S�P�E �P�E �T�V�S�F�E�F�M�P�M�H�E�H �H�I �n�E�T�E�K�E�V�~ �Y�R�E �R�I�Y�V�S�R�E�� �)�W�X�I �Z�E�P�S�V �G�S�M�R�G�M�H�I �G�S�R �P�E �T�V�S�T�S�V�G�M�¶�R ���I�R
�T�V�S�Q�I�H�M�S�
 �H�I �R�I�Y�V�S�R�E�W �U�Y�I �W�I�V�¤�R �E�R�Y�P�E�H�E�W �I�R �Y�R�E �G�E�T�E �H�I�X�I�V�Q�M�R�E�H�E��

�'�Y�E�R�H�S �R�S �I�W�X�E�Q�S�W �I�R�X�V�I�R�E�R�H�S�� �K�I�R�I�V�E�P�Q�I�R�X�I �R�S �U�Y�I�V�I�Q�S�W �U�Y�I �P�E �G�E�T�E
�(�V�S�T�S�Y�X�I�W�X�¬ �E�G�X�M�Z�E �H�I �Q�E�R�I�V�E �U�Y�I �Y�X�M�P�M�G�I�Q�S�W �X�S�H�E�W �P�E�W �R�I�Y�V�S�R�E�W �I�R �I�P �Q�S��
�H�I�P�S�� �4�S�H�I�Q�S�W �G�S�R�X�V�S�P�E�V �I�P �Q�S�H�S �I�R �I�P �U�Y�I �X�V�E�F�E�N�E �P�E �G�E�T�E �P�P�E�Q�E�R�H�S �E �P�E�W
�J�Y�R�G�M�S�R�I�W�����Ô�Ø�	�;�@�4�´�ö���M�N�] �����Ô�Ø�	�;�Ø�X�´�	�M�N�� �P�E�W �G�Y�E�P�I�W �W�I �I�R�G�E�V�K�E�V�¤�R �H�I �E�W�M�K��
�R�E�V �I�P �Q�S�H�S �E�H�I�G�Y�E�H�S �E �P�E �G�E�T�E�(�V�S�T�S�Y�X���] �G�Y�E�P�U�Y�M�I�V �S�X�V�E �G�E�T�E �H�I �X�Y �V�I�H
�U�Y�I �X�E�Q�F�M�¬�R �X�I�R�K�E �H�M�J�I�V�I�R�X�I �G�S�Q�T�S�V�X�E�Q�M�I�R�X�S �W�I�K�½�R �I�W�X�I�Q�S�W �I�R�X�V�I�R�E�R�H�S
�S �I�Z�E�P�Y�E�H�S �I�P �Q�S�H�I�P�S�
�� �)�W�X�S �I�W �Q�Y�] �M�Q�T�S�V�X�E�R�X�I �] �J�Y�I�R�X�I �G�S�Q�½�R �H�I �I�V�V�S�V�I�W
�E�P �X�V�E�F�E�N�E�V �G�S�R�y�_�@���4�Î�ó��
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�ó�ö�8�@ �Ç �ë�ö�@�M�����Ô�Ø�	�< �Ô�´�@�´�	���´�Ô�Ø�4�N

�(�I�Z�Y�I�P�Z�I��

�- �1�I�N�S�V �Q�S�H�I�P�S �K�Y�E�V�H�E�H�S �G�S�R �E�G�G �w���ù���u�u�w �I�R �I�T�S�G�L �ù �-�1�I�N�S�V �Q�S�H�I�P�S �K�Y�E�V�H�E�H�S �G�S�R �E�G�G
�w���r�w���w�w �I�R �I�T�S�G�L �r �-�)�T�S�G�L �ù�w���ù�w�w �P�S�W�W �r���ù�ù�u���u �E�G�G �w���ù�v�r�w�� �Z�E�P�C�P�S�W�W �r���ù�u�w�t�r �Z�E�P�C�E�G�G
�w���ù�ƒ�ƒ�v�w �-�1�I�N�S�V �Q�S�H�I�P�S �K�Y�E�V�H�E�H�S �G�S�R �E�G�G �w���r�ù���s�w �I�R �I�T�S�G�L �ù�ù �-�1�I�N�S�V �Q�S�H�I�P�S �K�Y�E�V�H�E��
�H�S �G�S�R �E�G�G �w���r�r���v�w �I�R �I�T�S�G�L �ù�s �-�1�I�N�S�V �Q�S�H�I�P�S �K�Y�E�V�H�E�H�S �G�S�R �E�G�G �w���r�t�s���w �I�R �I�T�S�G�L �ù�u
�-�1�I�N�S�V �Q�S�H�I�P�S �K�Y�E�V�H�E�H�S �G�S�R �E�G�G �w���r�t���u�w �I�R �I�T�S�G�L �ù�� �-�1�I�N�S�V �Q�S�H�I�P�S �K�Y�E�V�H�E�H�S �G�S�R �E�G�G
�w���r�u�ù�t�w �I�R �I�T�S�G�L �r�w �-�)�T�S�G�L �r�w���ù�w�w �P�S�W�W �r���w�s�ƒ���r �E�G�G �w���r�r�v�ù�w �Z�E�P�C�P�S�W�W �ù���v�v�t�r�ƒ �Z�E�P�C�E�G�G
�w���r�u�ù�t�w �-�1�I�N�S�V �Q�S�H�I�P�S �K�Y�E�V�H�E�H�S �G�S�R �E�G�G �w���r�ƒ�w�t�w �I�R �I�T�S�G�L �r�ù �-�1�I�N�S�V �Q�S�H�I�P�S �K�Y�E�V�H�E�H�S
�G�S�R �E�G�G �w���r���r�r�w �I�R �I�T�S�G�L �r�ƒ �-�)�T�S�G�L �s�w���ù�w�w �P�S�W�W �ù���v�v�ƒ�ƒ�� �E�G�G �w���r�t�w�w�u �Z�E�P�C�P�S�W�W �r���ù�ù���u�w
�Z�E�P�C�E�G�G �w���r�w���v�w �-�1�I�N�S�V �Q�S�H�I�P�S �K�Y�E�V�H�E�H�S �G�S�R �E�G�G �w���r���t�w�w �I�R �I�T�S�G�L �s�ƒ �-�)�T�S�G�L �t�w���ù�w�w
�P�S�W�W �ù���v���ƒ�ù�� �E�G�G �w���r�u�w���w �Z�E�P�C�P�S�W�W �r���w�w�s�u�w �Z�E�P�C�E�G�G �w���r�ƒ���r�w �-�1�I�N�S�V �Q�S�H�I�P�S �K�Y�E�V�H�E�H�S �G�S�R
�E�G�G �w���r���v�u�w �I�R �I�T�S�G�L �t�ƒ �-�)�T�S�G�L �u�w���ù�w�w �P�S�W�W �ù���v�u���w�ƒ �E�G�G �w���r�u�ƒ�u�� �Z�E�P�C�P�S�W�W �ù���v�ƒ�ù�ù�ù �Z�E�P�C�E�G�G
�w���r�u�t�t�w �-�1�I�N�S�V �Q�S�H�I�P�S �K�Y�E�V�H�E�H�S �G�S�R �E�G�G �w���r���v���w �I�R �I�T�S�G�L �u�� �-�1�I�N�S�V �Q�S�H�I�P�S �K�Y�E�V��
�H�E�H�S �G�S�R �E�G�G �w���r�v�t���w �I�R �I�T�S�G�L �u�� �-�)�T�S�G�L ���w���ù�w�w �P�S�W�W �ù���v�s�s�u�u �E�G�G �w���r�ƒ�w�ƒ�w �Z�E�P�C�P�S�W�W
�ù���v�r�v�ƒ�ù �Z�E�P�C�E�G�G �w���r�v�t�t�w �-�1�I�N�S�V �Q�S�H�I�P�S �K�Y�E�V�H�E�H�S �G�S�R �E�G�G �w���s�ù�u���w �I�R �I�T�S�G�L ���ù �-�)�T�S�G�L
�ƒ�w���ù�w�w �P�S�W�W �ù���v�ù�r���s �E�G�G �w���r�ƒ���r�ƒ �Z�E�P�C�P�S�W�W �ù���v�s���u�v �Z�E�P�C�E�G�G �w���r�v�u�w�w �-�1�I�N�S�V �Q�S�H�I�P�S �K�Y�E�V�H�E��
�H�S �G�S�R �E�G�G �w���s�ù�ƒ�s�w �I�R �I�T�S�G�L �ƒ�ƒ �-�)�T�S�G�L ���w���ù�w�w �P�S�W�W �ù���v�ù�u�u�ù �E�G�G �w���r�ƒ�v�w�� �Z�E�P�C�P�S�W�W �ù���v�ù�r�r�r
�Z�E�P�C�E�G�G �w���s�w�s���w �-�)�T�S�G�L �v�w���ù�w�w �P�S�W�W �ù�����v�w�t�v �E�G�G �w���s�w�ù�ù�u �Z�E�P�C�P�S�W�W �r���w�r�ƒ�ù�t �Z�E�P�C�E�G�G �w���r�s�u�u�w

�s�ù��
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�-�)�T�S�G�L �ù�w�w���ù�w�w �P�S�W�W �ù�����v���t�ƒ �E�G�G �w���r���ƒ�t�r �Z�E�P�C�P�S�W�W �ù���v�ù�t�v�� �Z�E�P�C�E�G�G �w���r���ù�s�w

�(�I �R�Y�I�Z�S�� �S�F�W�I�V�Z�E�Q�S�W �U�Y�I �P�E�W �G�Y�V�Z�E�W �H�I �I�R�X�V�I�R�E�Q�M�I�R�X�S �]�E �R�S �T�V�I�W�I�R�X�E�R�S�Z�I�V�x�X�X�M�R�K�� �4�Y�I�H�I�W
�N�Y�K�E�V �G�S�R �P�E �T�V�S�F�E�F�M�P�M�H�E�H �H�I�(�V�S�T�S�Y�X�T�E�V�E �G�S�R�X�V�S�P�E�V �W�Y �I�J�I�G�X�S �I�R �I�P �V�I�W�Y�P�X�E�H�S �x�R�E�P�� �(�I �R�Y�I�Z�S��
�H�E�X�I �G�Y�I�R�X�E �H�I �U�Y�I �V�I�H�Y�G�M�V �I�P�S�Z�I�V�x�X�X�M�R�K�R�S �M�Q�T�P�M�G�E �R�I�G�I�W�E�V�M�E�Q�I�R�X�I �U�Y�I �R�Y�I�W�X�V�S �Q�S�H�I�P�S
�X�I�R�K�E �Q�I�N�S�V�I�W �T�V�I�W�X�E�G�M�S�R�I�W�� �W�M�Q�T�P�I�Q�I�R�X�I �I�W�X�E�Q�S�W �J�S�V�^�E�R�H�S �E�P �Q�S�H�I�P�S �E �R�S �n�E�T�V�I�R�H�I�V �H�I
�Q�I�Q�S�V�M�E�~ �I�P �H�E�X�E�W�I�X �H�I �I�R�X�V�I�R�E�Q�M�I�R�X�S��

�9�W�E�V �Q�¤�W �H�E�X�S�W

�0�E �Q�I�N�S�V �Q�E�R�I�V�E �H�I �V�I�H�Y�G�M�V �I�P�S�Z�I�V�x�X�X�M�R�K�I�W �Y�W�E�R�H�S �Q�¤�W �H�E�X�S�W�� �)�W�X�S �I�W �Y�R �L�I�G�L�S �S�F�Z�M�S��
�T�I�V�S �R�S �W�I�R�G�M�P�P�S �H�I �G�S�R�W�I�K�Y�M�V�� �]�E �U�Y�I �S�F�X�I�R�I�V �Y�R �Q�E�]�S�V �H�E�X�E�W�I�X �R�S �I�W �W�M�I�Q�T�V�I �J�E�G�X�M�F�P�I �]
�R�S�V�Q�E�P�Q�I�R�X�I �]�E �Y�X�M�P�M�^�E�Q�S�W �X�S�H�S�W �P�S�W �H�E�X�S�W �E �R�Y�I�W�X�V�E �H�M�W�T�S�W�M�G�M�¶�R�� �7�M�R �I�Q�F�E�V�K�S�� �E �H�M�J�I�V�I�R��
�G�M�E �H�I�P �V�I�W�X�S �H�I �I�W�X�V�E�X�I�K�M�E�W �T�V�I�W�I�R�X�E�H�E�W �L�E�W�X�E �E�L�S�V�E�� �I�W�X�E �R�S �W�S�P�S �V�I�H�Y�G�M�V�¤ �I�P�S�Z�I�V�x�X�X�M�R�K��
�W�M�R�S �U�Y�I �X�E�Q�F�M�¬�R �Q�I�N�S�V�E�V�¤ �P�E�W �T�V�I�W�X�E�G�M�S�R�I�W �H�I �R�Y�I�W�X�V�S �Q�S�H�I�P�S��

�7�M �X�I �x�N�E�W �I�R �P�E�W �I�Q�T�V�I�W�E�W �Q�¤�W �8�3�4 �I�R �-�R�X�I�P�M�K�I�R�G�M�E �%�V�X�M�x�G�M�E�P�� �X�S�H�E�W �I�P�P�E�W
�L�E�R �G�S�R�W�I�K�Y�M�H�S �W�Y �Z�I�R�X�E�N�E �G�S�Q�T�I�X�M�X�M�Z�E �K�V�E�G�M�E�W �E �P�E �G�E�R�X�M�H�E�H ���] �G�E�P�M�H�E�H�
 �H�I
�P�S�W �H�E�X�S�W �U�Y�I �L�E�R �T�S�H�M�H�S �K�I�R�I�V�E�V�� �)�W �T�S�W�M�F�P�I �G�E�I�V �I�R �I�P �I�V�V�S�V �H�I �G�V�I�I�V �U�Y�I
�T�S�V �H�I�W�G�E�V�K�E�V �Y�R �H�E�X�E�W�I�X �H�I �M�R�X�I�V�R�I�X �Z�E�Q�S�W �E �T�S�H�I�V �I�R�X�V�I�R�E�V �Q�S�H�I�P�S�W �U�Y�I
�Q�E�V�U�Y�I�R �P�E �H�M�J�I�V�I�R�G�M�E�� �T�I�V�S �P�E �V�I�E�P�M�H�E�H �I�W �U�Y�I �W�M�R �Y�R�E �J�Y�I�V�X�I �M�R�Z�I�V�W�M�¶�R �I�R
�V�I�G�S�K�M�H�E�� �K�I�R�I�V�E�G�M�¶�R �] �I�X�M�U�Y�I�X�E�H�S �H�I �H�E�X�S�W�� �R�S �W�I �T�Y�I�H�I �G�S�Q�T�I�X�M�V��

�s�ù�ƒ
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�(�I�Z�Y�I�P�Z�I��

�- �1�I�N�S�V �Q�S�H�I�P�S �K�Y�E�V�H�E�H�S �G�S�R �E�G�G �w���s�s�t�w�w �I�R �I�T�S�G�L �ù �-�1�I�N�S�V �Q�S�H�I�P�S �K�Y�E�V�H�E�H�S �G�S�R �E�G�G
�w���s�u�u�u�w �I�R �I�T�S�G�L �r �-�1�I�N�S�V �Q�S�H�I�P�S �K�Y�E�V�H�E�H�S �G�S�R �E�G�G �w���t�w���ƒ�w �I�R �I�T�S�G�L �s �-�1�I�N�S�V �Q�S�H�I�P�S
�K�Y�E�V�H�E�H�S �G�S�R �E�G�G �w���t�ù���r�w �I�R �I�T�S�G�L �t �-�1�I�N�S�V �Q�S�H�I�P�S �K�Y�E�V�H�E�H�S �G�S�R �E�G�G �w���t�r���v�w �I�R �I�T�S�G�L
�u �-�1�I�N�S�V �Q�S�H�I�P�S �K�Y�E�V�H�E�H�S �G�S�R �E�G�G �w���t�t�ù�ƒ�w �I�R �I�T�S�G�L �ƒ �-�1�I�N�S�V �Q�S�H�I�P�S �K�Y�E�V�H�E�H�S �G�S�R �E�G�G
�w���t�t�t���w �I�R �I�T�S�G�L �ù�w �-�)�T�S�G�L �ù�w���ù�w�w �P�S�W�W �ù���t���u�u�� �E�G�G �w���t���t���w �Z�E�P�C�P�S�W�W �ù���u�����r�w �Z�E�P�C�E�G�G
�w���t�t�t���w �-�1�I�N�S�V �Q�S�H�I�P�S �K�Y�E�V�H�E�H�S �G�S�R �E�G�G �w���t�u�w�ù�w �I�R �I�T�S�G�L �ù�ù �-�1�I�N�S�V �Q�S�H�I�P�S �K�Y�E�V�H�E�H�S
�G�S�R �E�G�G �w���t�u�ù���w �I�R �I�T�S�G�L �ù�r �-�1�I�N�S�V �Q�S�H�I�P�S �K�Y�E�V�H�E�H�S �G�S�R �E�G�G �w���t�����r�w �I�R �I�T�S�G�L �ù�� �-�1�I��
�N�S�V �Q�S�H�I�P�S �K�Y�E�V�H�E�H�S �G�S�R �E�G�G �w���t�ƒ�r�r�w �I�R �I�T�S�G�L �ù�v �-�)�T�S�G�L �r�w���ù�w�w �P�S�W�W �ù���s�ƒ�t�t�ƒ �E�G�G �w���u�w���u�ƒ
�Z�E�P�C�P�S�W�W �ù���u�u�r�ù�� �Z�E�P�C�E�G�G �w���t�u�u�w�w �-�1�I�N�S�V �Q�S�H�I�P�S �K�Y�E�V�H�E�H�S �G�S�R �E�G�G �w���t�ƒ�u�w�w �I�R �I�T�S�G�L �r��
�-�)�T�S�G�L �s�w���ù�w�w �P�S�W�W �ù���r�v�ù�r�� �E�G�G �w���u�s�t�v�ƒ �Z�E�P�C�P�S�W�W �ù�����ù�s�ƒ�� �Z�E�P�C�E�G�G �w���t���t�ù�w �-�)�R�X�V�I�R�E�Q�M�I�R�X�S
�H�I�X�I�R�M�H�S �I�R �I�T�S�G�L �s�� �T�S�V �R�S �Q�I�N�S�V�E�V �I�R �ù�w �I�T�S�G�L�W �W�I�K�Y�M�H�E�W
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�'�S�Q�S �T�Y�I�H�I�W �S�F�W�I�V�Z�E�V�� �P�E �T�V�I�G�M�W�M�¶�R �H�I �R�Y�I�W�X�V�S �Q�S�H�I�P�S �L�E �E�Y�Q�I�R�X�E�H�S �G�S�R�W�M�H�I�V�E�F�P�I�Q�I�R�X�I
�K�V�E�G�M�E�W �E�P �Y�W�S �H�I �Q�¤�W �H�E�X�S�W�� �(�I �I�W�X�E �Q�E�R�I�V�E�� �E�T�V�S�Z�I�G�L�E�Q�S�W �Q�¤�W �G�E�T�E�G�M�H�E�H �H�I�P �Q�S�H�I�P�S��

�(�E�X�E �%�Y�K�Q�I�R�X�E�X�M�S�R

�7�M �F�M�I�R �G�S�R�W�I�K�Y�M�V �Q�¤�W �H�E�X�S�W �R�S �W�M�I�Q�T�V�I �I�W �J�E�G�X�M�F�P�I�� �T�S�H�I�Q�S�W �P�P�I�Z�E�V �E �G�E�F�S �Y�R�E �W�M�Q�T�P�I
�M�H�I�E�� �I�R �Z�I�^ �H�I �H�E�V�P�I �E�P �Q�S�H�I�P�S �W�M�I�Q�T�V�I �R�Y�I�W�X�V�E�W �M�Q�¤�K�I�R�I�W �I�R �P�E �Q�M�W�Q�E �Q�E�R�I�V�E�� �Z�E�Q�S�W �E
�E�T�P�M�G�E�V �X�V�E�R�W�J�S�V�Q�E�G�M�S�R�I�W �H�I �Q�E�R�I�V�E �E�P�I�E�X�S�V�M�E �H�I �J�S�V�Q�E �U�Y�I�� �I�J�I�G�X�M�Z�E�Q�I�R�X�I�� �R�Y�I�W�X�V�S �Q�S�H�I��
�P�S �R�S �Z�I�E �R�Y�R�G�E �P�E �Q�M�W�Q�E �M�Q�E�K�I�R �H�S�W �Z�I�G�I�W �G�S�R�W�M�K�Y�M�I�R�H�S �E�W�° �Y�R �H�E�X�E�W�I�X �T�S�X�I�R�G�M�E�P�Q�I�R�X�I
�M�R�x�R�M�X�S�� �)�W�X�E�W �X�V�E�R�W�J�S�V�Q�E�G�M�S�R�I�W �H�I�F�I�R �E�P�X�I�V�E�V �P�E �M�Q�E�K�I�R �P�S �W�Y�x�G�M�I�R�X�I �G�S�Q�S �T�E�V�E �T�S�H�I�V �G�S�R��
�W�M�H�I�V�E�V�P�E �G�S�Q�S �Y�R�E �Q�Y�I�W�X�V�E �H�M�J�I�V�I�R�X�I�� �T�I�V�S �R�S �X�E�R�X�S �G�S�Q�S �T�E�V�E �E�P�X�I�V�E�V �W�Y �I�X�M�U�Y�I�X�E�� �%�P�K�Y�R�S�W
�I�N�I�Q�T�P�S�W �H�I �I�W�X�E�W �X�V�E�R�W�J�S�V�Q�E�G�M�S�R�I�W �M�R�G�P�Y�]�I�R�� �K�M�V�S�W�� �V�I�G�S�V�X�I�W�� �E�P�X�I�V�E�G�M�S�R�I�W �H�I �G�S�P�S�V�� �F�V�M�P�P�S
�S �X�E�Q�E�´�S�� �I�X�G�� �7�M �F�M�I�R �I�W �G�M�I�V�X�S �U�Y�I �I�W�X�E �X�¬�G�R�M�G�E �I�W�X�¤ �I�R�J�S�G�E�H�E �I�R �E�T�P�M�G�E�G�M�S�R�I�W �H�I �Z�M�W�M�¶�R
�T�S�V �G�S�Q�T�Y�X�E�H�S�V �W�Y �Y�W�S �R�S �I�W�X�¤ �X�E�R �I�\�X�I�R�H�M�H�S �I�R �S�X�V�S�W �G�E�Q�T�S�W �G�S�Q�S �I�P �H�I�P �T�V�S�G�I�W�E�Q�M�I�R�X�S
�H�I �P�I�R�K�Y�E�N�I �R�E�X�Y�V�E�P��

�)�\�M�W�X�I�R �Q�Y�G�L�E�W �L�I�V�V�E�Q�M�I�R�X�E�W �H�M�W�T�S�R�M�F�P�I�W �T�E�V�E �E�T�P�M�G�E�V �X�V�E�R�W�J�S�V�Q�E�G�M�S�R�I�W �E �M�Q�¤�K�I�R�I�W ���T�S�V
�I�N�I�Q�T�P�S�� �P�E �Q�M�W�Q�E �P�M�F�V�I�V�°�E �H�I�@���4�Î�ó�X�ö�8�ö�����M�R�G�P�Y�]�I �E�P�K�Y�R�E�W�
�� �9�R�E �I�P�I�G�G�M�¶�R �T�S�T�Y�P�E�V �I�W �P�E �P�M��
�F�V�I�V�°�E�´�	�Í�E���Ø���@�´�@�ö�����8��
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�K�Y�E�V�H�E�H�S �G�S�R �E�G�G �w���s�u�ù�v�w �I�R �I�T�S�G�L �t �-�1�I�N�S�V �Q�S�H�I�P�S �K�Y�E�V�H�E�H�S �G�S�R �E�G�G �w���s���s�t�w �I�R �I�T�S�G�L
�u �-�1�I�N�S�V �Q�S�H�I�P�S �K�Y�E�V�H�E�H�S �G�S�R �E�G�G �w���s���t�w�w �I�R �I�T�S�G�L �ƒ �-�1�I�N�S�V �Q�S�H�I�P�S �K�Y�E�V�H�E�H�S �G�S�R
�E�G�G �w���s���u�s�w �I�R �I�T�S�G�L �ù�w �-�)�T�S�G�L �ù�w���ù�w�w �P�S�W�W �ù�����ù���w�r �E�G�G �w���s�t�r�ù�w �Z�E�P�C�P�S�W�W �ù���ƒ�ù�ù�u�u �Z�E�P�C�E�G�G
�w���s���u�s�w �-�1�I�N�S�V �Q�S�H�I�P�S �K�Y�E�V�H�E�H�S �G�S�R �E�G�G �w���s�v�u�ƒ�w �I�R �I�T�S�G�L �ù�s �-�1�I�N�S�V �Q�S�H�I�P�S �K�Y�E�V�H�E��
�H�S �G�S�R �E�G�G �w���s�v���s�w �I�R �I�T�S�G�L �ù�ƒ �-�1�I�N�S�V �Q�S�H�I�P�S �K�Y�E�V�H�E�H�S �G�S�R �E�G�G �w���t�w�ù�ƒ�w �I�R �I�T�S�G�L �ù��
�-�)�T�S�G�L �r�w���ù�w�w �P�S�W�W �ù���ƒ�u�r�t�v �E�G�G �w���s���s�s�u �Z�E�P�C�P�S�W�W �ù�������s�v�ƒ �Z�E�P�C�E�G�G �w���s�v�v�v�w �-�1�I�N�S�V �Q�S�H�I��
�P�S �K�Y�E�V�H�E�H�S �G�S�R �E�G�G �w���t�ù�ù�t�w �I�R �I�T�S�G�L �r�r �-�)�T�S�G�L �s�w���ù�w�w �P�S�W�W �ù���ƒ�r�ƒ�r�ƒ �E�G�G �w���s�ƒ�u�t�s �Z�E�P�C�P�S�W�W
�ù���������t�ù �Z�E�P�C�E�G�G �w���t�w�ù���w �-�1�I�N�S�V �Q�S�H�I�P�S �K�Y�E�V�H�E�H�S �G�S�R �E�G�G �w���t�r�r�w�w �I�R �I�T�S�G�L �s�ù �-�)�T�S�G�L
�t�w���ù�w�w �P�S�W�W �ù���ƒ�ù�r�t�t �E�G�G �w���s���t���w �Z�E�P�C�P�S�W�W �ù�����s���ƒ�ù �Z�E�P�C�E�G�G �w���t�w�v�w�w �-�1�I�N�S�V �Q�S�H�I�P�S �K�Y�E�V��
�H�E�H�S �G�S�R �E�G�G �w���t�r�r�v�w �I�R �I�T�S�G�L �t�t �-�1�I�N�S�V �Q�S�H�I�P�S �K�Y�E�V�H�E�H�S �G�S�R �E�G�G �w���t�r�����w �I�R �I�T�S�G�L
�t�� �-�1�I�N�S�V �Q�S�H�I�P�S �K�Y�E�V�H�E�H�S �G�S�R �E�G�G �w���t�s�ƒ�v�w �I�R �I�T�S�G�L �t�v �-�)�T�S�G�L �u�w���ù�w�w �P�S�W�W �ù�����v�v�ƒ�w
�E�G�G �w���s�����ù�w �Z�E�P�C�P�S�W�W �ù�����w�u���� �Z�E�P�C�E�G�G �w���t�r�w�v�w �-�)�T�S�G�L ���w���ù�w�w �P�S�W�W �ù�������u�v�w �E�G�G �w���s�v�s�w�w
�Z�E�P�C�P�S�W�W �ù�����r���w�ù �Z�E�P�C�E�G�G �w���t�r�ƒ�ù�w �-�1�I�N�S�V �Q�S�H�I�P�S �K�Y�E�V�H�E�H�S �G�S�R �E�G�G �w���t�s�����w �I�R �I�T�S�G�L ���u
�-�)�T�S�G�L �ƒ�w���ù�w�w �P�S�W�W �ù�������w�v�ù �E�G�G �w���s�v�u�ƒ�u �Z�E�P�C�P�S�W�W �ù�����s�ù�s�u �Z�E�P�C�E�G�G �w���t�r�v�ù�w �-�)�T�S�G�L ���w���ù�w�w
�P�S�W�W �ù�����ƒ�w�t�� �E�G�G �w���t�w�ù�r�u �Z�E�P�C�P�S�W�W �ù���u�����u�v �Z�E�P�C�E�G�G �w���t�s���r�w �-�1�I�N�S�V �Q�S�H�I�P�S �K�Y�E�V�H�E�H�S �G�S�R
�E�G�G �w���t�s�v�ù�w �I�R �I�T�S�G�L ���s �-�)�T�S�G�L �v�w���ù�w�w �P�S�W�W �ù���������u�ƒ �E�G�G �w���t�w�r�r�ƒ �Z�E�P�C�P�S�W�W �ù�����u�t�ƒ�w �Z�E�P�C�E�G�G
�w���t�ù�w�ù�w �-�1�I�N�S�V �Q�S�H�I�P�S �K�Y�E�V�H�E�H�S �G�S�R �E�G�G �w���t�t�r�ù�w �I�R �I�T�S�G�L �v�v �-�)�T�S�G�L �ù�w�w���ù�w�w �P�S�W�W
�ù���������s�s �E�G�G �w���t�w�r�s�r �Z�E�P�C�P�S�W�W �ù�����ù�u���r �Z�E�P�C�E�G�G �w���t�ù�����w

�)�P �Y�W�S �H�I�H�E�X�E �E�Y�K�Q�I�R�X�E�X�M�S�R�V�I�U�Y�I�V�M�V�¤ �H�I �G�M�G�P�S�W �H�I �I�R�X�V�I�R�E�Q�M�I�R�X�S �Q�¤�W �P�E�V�K�S�W �T�E�V�E �T�S�H�I�V
�E�T�V�S�Z�I�G�L�E�V �X�S�H�E �P�E �G�E�T�E�G�M�H�E�H �U�Y�I �P�E�W �X�V�E�R�W�J�S�V�Q�E�G�M�S�R�I�W �R�S�W �S�J�V�I�G�I�R�� �9�R�E �G�E�V�E�G�X�I�V�°�W�X�M�G�E
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�T�E�V�E �K�I�R�I�V�E�G�M�¶�R �H�I �X�I�\�X�S�� �T�I�V�S �L�E�] �Q�Y�G�L�E �Q�¤�W �X�I�P�E �U�Y�I �G�S�V�X�E�V �G�S�R �V�I�W�T�I�G�X�S �E�P �2�0�4�� �7�M
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