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Abstract

The task of single image super-resolution (SISR) has been approached several times in the

recent history, due to its relevance in supporting other computer vision algorithms (e.g. face

recognition, object detection), which might have certain requirements in terms of input data

resolution, so as to provide accurate results. Modern implementations make use of repre-

sentation learning for mapping the SR space. Thus, the paper represents a study on deep

learning-based methods for efficient mobile single image super-resolution, using various up-

scaling factors (x2, x3, x4), first optimizing for peak signal-to-noise ratio (PSNR), then for

perceptual loss. In order to minimize the inference time, the considered architectures are de-

signed to be as shallow as possible, balancing out the number of trainable parameters through

width, which ensures a higher level of GPU parallelism.

Keywords: single image super-resolution, efficient super-resolution, mobile super-resolution,

deep learning, computer vision
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�R�I �L�Q�I�H�U�H�Q�F�H �W�L�P�H�� �L�Q �R�U�G�H�U �W�R �S�U�R�Y�L�G�H �H�I�I�L�F�L�H�Q�W �H�[�H�F�X�W�L�R�Q�� �L�Q �W�K�H �F�R�Q�W�H�[�W �R�I �P�R�E�L�O�H �G�H�Y�L�F�H�V��

�7�K�H�V�H �F�R�Q�V�W�U�D�L�Q�W�V �U�H�T�X�L�U�H �V�X�F�K �Q�H�X�U�D�O �D�U�F�K�L�W�H�F�W�X�U�H�V �W�R �E�H �V�K�D�O�O�R�Z �D�Q�G �F�R�P�S�H�Q�V�D�W�H �I�R�U �W�K�H�L�U

�O�L�J�K�W �Q�D�W�X�U�H �W�K�U�R�X�J�K �Z�L�G�W�K�� �H�Q�V�X�U�L�Q�J �D�Q �D�G�H�T�X�D�W�H�O�\ �K�L�J�K �W�U�D�L�Q�D�E�O�H �S�D�U�D�P�H�W�H�U �F�R�X�Q�W�� �V�R �W�K�D�W �W�K�H

�O�H�D�U�Q�H�G �6�5 �V�S�D�F�H �P�D�S�S�L�Q�J �F�D�Q �E�H �D�V �U�H�S�U�H�V�H�Q�W�D�W�L�Y�H �D�V �S�R�V�V�L�E�O�H��

�6�X�S�H�U���U�H�V�R�O�X�W�L�R�Q �P�H�W�K�R�G�V �S�U�R�Y�L�G�H �V�L�J�Q�L�I�L�F�D�Q�W �Y�D�O�X�H �E�\ �V�X�S�S�R�U�W�L�Q�J �R�W�K�H�U �F�R�P�S�X�W�H�U���Y�L�V�L�R�Q �D�O�J�R��

�U�L�W�K�P�V�� �V�X�F�K �D�V �R�E�M�H�F�W �G�H�W�H�F�W�L�R�Q �>�����@ �R�U �I�D�F�L�D�O �U�H�F�R�J�Q�L�W�L�R�Q �>�����@ �P�R�G�H�O�V�� �Z�K�L�F�K �W�H�Q�G �W�R �S�U�R�G�X�F�H

�E�H�W�W�H�U �U�H�V�X�O�W�V �R�Q �K�L�J�K �U�H�V�R�O�X�W�L�R�Q�� �I�H�D�W�X�U�H���U�L�F�K �L�P�D�J�H�V�� �$�Q�R�W�K�H�U �L�P�S�R�U�W�D�Q�W �X�V�H���F�D�V�H �F�R�Q�V�L�V�W�V �R�I

�D�G�R�S�W�L�Q�J �6�5 �P�R�G�H�O�V �L�Q �P�H�G�L�F�D�O �L�P�D�J�L�Q�J �>�����@ �>���@�� �D�O�O�R�Z�L�Q�J �I�R�U �G�H�W�H�F�W�L�Q�J �D�Q�R�P�D�O�L�H�V �D�Q�G �P�D�N�L�Q�J

�G�L�D�J�Q�R�V�H�V �Z�L�W�K �E�H�W�W�H�U �D�F�F�X�U�D�F�\�� �/�D�V�W�O�\�� �D �I�X�U�W�K�H�U �U�H�O�H�Y�D�Q�W �D�S�S�O�L�F�D�W�L�R�Q �I�R�U �W�K�L�V �W�D�V�N �L�P�S�O�L�H�V �U�H��

�F�R�Q�V�W�U�X�F�W�L�Q�J �P�H�G�L�D �W�K�D�W �K�D�V �S�U�H�Y�L�R�X�V�O�\ �E�H�H�Q �G�R�Z�Q���V�F�D�O�H�G �I�R�U �F�R�P�S�U�H�V�V�L�R�Q �S�X�U�S�R�V�H�V�� �L�Q �D �O�R�V�V�\

�P�D�Q�Q�H�U �>�����@��

�7�K�H �I�R�O�O�R�Z�L�Q�J �V�H�F�W�L�R�Q�V �R�I �W�K�L�V �F�K�D�S�W�H�U �S�U�H�V�H�Q�W �D�Q �R�X�W�O�L�Q�H �R�I �W�K�H �U�H�S�R�U�W�¶�V �F�R�Q�W�H�[�W�� �D�Q�G �W�K�H �D�G��

�Y�D�Q�F�H�V �\�L�H�O�G�H�G �E�\ �L�W�� �6�H�F�W�L�R�Q ������ �P�D�S�V �R�X�W �W�K�H �P�R�W�L�Y�D�W�L�R�Q �I�R�U �D�G�G�U�H�V�V�L�Q�J �W�K�H �S�U�R�E�O�H�P �R�I

�H�I�I�L�F�L�H�Q�W �V�X�S�H�U���U�H�V�R�O�X�W�L�R�Q �R�Q �P�R�E�L�O�H �G�H�Y�L�F�H�V�� �7�K�H�Q�� �6�H�F�W�L�R�Q ������ �V�S�H�F�L�I�L�H�V �W�K�H �R�E�M�H�F�W�L�Y�H�V �D�Q�G

�F�R�Q�W�U�L�E�X�W�L�R�Q�V �W�R �W�K�H �W�K�H�V�L�V�� �)�L�Q�D�O�O�\�� �6�H�F�W�L�R�Q ������ �G�H�W�D�L�O�V �W�K�H �R�Y�H�U�D�O�O �V�W�U�X�F�W�X�U�H �R�I �W�K�H �U�H�S�R�U�W��

��
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������ �0�R�W�L�Y�D�W�L�R�Q

�5�H�F�H�Q�W �L�P�S�U�R�Y�H�P�H�Q�W�V �L�Q �W�H�U�P�V �R�I �P�R�E�L�O�H �F�R�P�S�X�W�H �F�D�S�D�E�L�O�L�W�L�H�V�� �Z�K�L�F�K �F�R�Q�W�L�Q�X�H �W�R �V�F�D�O�H �D�F��

�F�R�U�G�L�Q�J �W�R �0�R�R�U�H�¶�V �O�D�Z �>�����@�� �K�D�Y�H �H�Q�D�E�O�H�G �W�K�H �X�V�D�J�H �R�I �G�H�H�S �F�R�P�S�X�W�H�U �Y�L�V�L�R�Q �D�O�J�R�U�L�W�K�P�V �R�Q

�V�P�D�U�W�S�K�R�Q�H�V�� �*�L�Y�H�Q �W�K�H �Z�L�G�H �D�Y�D�L�O�D�E�L�O�L�W�\ �R�I �V�X�F�K �G�H�Y�L�F�H�V�� �W�K�H �F�R�Q�V�W�D�Q�W�O�\ �G�H�Y�H�O�R�S�L�Q�J �P�D�U�N�H�W

�U�H�T�X�L�U�H�V �P�L�J�U�D�W�L�Q�J �D�Q�G �G�H�S�O�R�\�L�Q�J �W�K�H �H�[�L�V�W�L�Q�J �P�R�G�H�O�V �W�R �P�R�E�L�O�H �J�D�G�J�H�W�V��

�&�R�Q�F�H�U�Q�L�Q�J �W�K�H �V�L�Q�J�O�H �L�P�D�J�H �V�X�S�H�U���U�H�V�R�O�X�W�L�R�Q �W�D�V�N�� �W�K�H �F�X�U�U�H�Q�W �Q�H�X�U�D�O �D�U�F�K�L�W�H�F�W�X�U�H�V �W�K�D�W �D�G�G�U�H�V�V

�W�K�L�V �W�D�V�N �K�D�Y�H �D �G�H�H�S �Q�D�W�X�U�H�� �J�L�Y�H�Q �W�K�H �Q�H�H�G �I�R�U �K�D�Q�G�O�L�Q�J �D �F�R�P�S�O�H�[ �S�U�R�E�O�H�P �V�S�D�F�H�� �Z�K�L�F�K

�L�P�S�O�L�H�V �O�H�D�U�Q�L�Q�J �W�K�H �D�S�S�U�R�S�U�L�D�W�H �I�H�D�W�X�U�H �U�H�S�U�H�V�H�Q�W�D�W�L�R�Q�V �D�Q�G �V�H�P�D�Q�W�L�F �U�H�O�D�W�L�R�Q�V�K�L�S�V�� �L�Q �R�U�G�H�U �W�R

�U�H�F�R�Q�V�W�U�X�F�W �V�X�L�W�D�E�O�H �K�L�J�K���I�U�H�T�X�H�Q�F�\ �G�H�W�D�L�O�V �D�Q�G �V�X�S�H�U���U�H�V�R�O�Y�H �D �O�R�Z���U�H�V�R�O�X�W�L�R�Q �L�P�D�J�H�� �,�Q�I�H�U�U�L�Q�J

�V�X�F�K �G�H�H�S �Q�H�W�Z�R�U�N�V �F�D�Q �E�H �F�R�V�W�O�\ �Z�K�H�Q �S�H�U�I�R�U�P�H�G �Z�L�W�K�L�Q �W�K�H �V�F�R�S�H �R�I �F�R�Q�V�W�U�D�L�Q�H�G �G�H�Y�L�F�H�V��

�Z�K�L�F�K �S�R�V�V�H�V�V �O�L�P�L�W�H�G �F�R�P�S�X�W�L�Q�J �S�R�Z�H�U�� �L�P�S�R�V�L�Q�J �W�K�H �G�H�Y�H�O�R�S�P�H�Q�W �R�I �V�K�D�O�O�R�Z�H�U �D�Q�G �T�X�L�F�N�H�U

�Q�H�W�Z�R�U�N�V�� �L�G�H�D�O�O�\ �Z�L�W�K�R�X�W �W�U�D�G�L�Q�J �R�I�I �H�I�I�L�F�L�H�Q�F�\��

������ �&�R�Q�W�U�L�E�X�W�L�R�Q�V

�7�K�L�V �U�H�S�R�U�W�¶�V �R�E�M�H�F�W�L�Y�H �L�V �W�R �G�H�Y�H�O�R�S �D�Q�G �F�R�P�S�D�U�H �Y�D�U�L�R�X�V �Q�H�X�U�D�O �Q�H�W�Z�R�U�N �D�U�F�K�L�W�H�F�W�X�U�H�V �I�R�U

�H�I�I�L�F�L�H�Q�W �P�R�E�L�O�H �V�L�Q�J�O�H �L�P�D�J�H �V�X�S�H�U���U�H�V�R�O�X�W�L�R�Q�� �F�R�Q�V�L�G�H�U�L�Q�J �P�X�O�W�L�S�O�H �X�S���V�F�D�O�L�Q�J �I�D�F�W�R�U�V ���[���� �[����

�[������ �Z�K�H�U�H �W�K�H �W�D�U�J�H�W �+�5 �L�P�D�J�H �U�H�V�R�O�X�W�L�R�Q �L�V ���. ���D�S�S�U�R�[�L�P�D�W�H�O�\ ���������[������������ �7�K�H �P�R�G�H�O�V

�Z�H�U�H �E�H�Q�F�K�P�D�U�N�H�G �E�R�W�K �R�Q �F�R�P�S�X�W�H�U �*�3�8�¶�V�� �D�L�P�L�Q�J �I�R�U �U�H�D�O���W�L�P�H �H�[�H�F�X�W�L�R�Q�� �D�Q�G �R�Q �P�R�E�L�O�H

�S�U�R�F�H�V�V�L�Q�J �X�Q�L�W�V�� �W�D�U�J�H�W�L�Q�J �D�Q �L�Q�I�H�U�H�Q�F�H �W�L�P�H �R�I �E�H�O�R�Z �� �V�H�F�R�Q�G�V�� �3�R�V�W���W�U�D�L�Q�L�Q�J �T�X�D�Q�W�L�]�D�W�L�R�Q �L�V

�D�S�S�O�L�H�G�� �V�R �D�V �W�R �D�W�W�H�P�S�W �I�X�U�W�K�H�U �U�X�Q�W�L�P�H �U�H�G�X�F�W�L�R�Q�� �7�K�H �Q�H�W�Z�R�U�N�V �D�G�K�H�U�H �W�R �W�K�H �F�R�Q�V�W�U�D�L�Q�W�V

�V�W�D�W�H�G �L�Q �W�K�H �1�7�,�5�( �������� �L�P�D�J�H �D�Q�G �V�X�S�H�U���U�H�V�R�O�X�W�L�R�Q �F�K�D�O�O�H�Q�J�H�V �>�����@ �>�����@�� �D�Q�G �W�K�H�\ �Z�H�U�H

�H�Y�D�O�X�D�W�H�G �L�Q �U�H�O�D�W�L�R�Q �W�R �W�K�H �������� �H�Y�H�Q�W �Z�L�Q�Q�H�U�V �D�Q�G �W�K�H �S�U�R�S�R�V�H�G �E�D�V�H�O�L�Q�H �P�R�G�H�O�V��

�7�K�H �P�H�W�U�L�F�V �F�R�Q�V�L�G�H�U�H�G �L�Q �W�K�H �1�7�,�5�( �F�K�D�O�O�H�Q�J�H �E�H�Q�F�K�P�D�U�N�V �D�U�H �S�H�D�N �V�L�J�Q�D�O���W�R���Q�R�L�V�H �U�D�W�L�R �>�����@

���3�6�1�5�� �O�R�J�D�U�L�W�K�P�L�F �P�H�D�V�X�U�H�P�H�Q�W �I�R�U �G�H�W�H�U�P�L�Q�L�Q�J �L�P�D�J�H �T�X�D�O�L�W�\���� �V�W�U�X�F�W�X�U�D�O �V�L�P�L�O�D�U�L�W�\ �L�Q�G�H�[

�P�H�D�V�X�U�H �>�����@ ���6�6�,�0�� �P�D�W�K�H�P�D�W�L�F�D�O �H�V�W�L�P�D�W�L�R�Q �I�R�U �S�H�U�F�H�L�Y�H�G �Y�L�V�X�D�O �I�L�G�H�O�L�W�\���� �D�Q�G �W�K�H �L�Q�I�H�U�H�Q�F�H

�W�L�P�H�� �7�K�H �V�W�X�G�L�H�G �P�R�G�H�O�V �D�U�H �L�Q�L�W�L�D�O�O�\ �W�U�D�L�Q�H�G �W�R �R�S�W�L�P�L�]�H �I�R�U �3�6�1�5�� �6�X�E�V�H�T�X�H�Q�W �L�W�H�U�D�W�L�R�Q�V

�P�L�Q�L�P�L�]�H �W�K�H �O�H�D�U�Q�H�G �S�H�U�F�H�S�W�X�D�O �L�P�D�J�H �S�D�W�F�K �V�L�P�L�O�D�U�L�W�\ �V�F�R�U�H �>�����@ ���/�3�,�3�6���� �D �P�H�D�V�X�U�H�P�H�Q�W

�L�Q�G�H�[ �W�K�D�W �\�L�H�O�G�V �U�H�V�X�O�W�V �W�K�D�W �D�U�H �F�O�R�V�H�U �W�R �K�X�P�D�Q �S�H�U�F�H�S�W�L�R�Q�� �F�R�P�S�D�U�H�G �W�R �W�K�H �6�6�,�0��

��
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������ �7�K�H�V�L�V �6�W�U�X�F�W�X�U�H

�7�K�H �R�Y�H�U�D�O�O �V�W�U�X�F�W�X�U�H �R�I �W�K�H �W�K�H�V�L�V �Z�D�V �F�K�R�V�H�Q �V�R �D�V �S�U�R�Y�L�G�H �D �F�O�H�D�U �D�Q�G �F�R�P�S�U�H�K�H�Q�V�L�Y�H �X�Q��

�G�H�U�V�W�D�Q�G�L�Q�J �R�I �W�K�H �W�U�H�D�W�H�G �V�X�E�M�H�F�W�� �7�K�X�V�� �&�K�D�S�W�H�U �� �D�L�P�V �W�R �G�H�V�F�U�L�E�H �W�K�H �J�H�Q�H�U�D�O �S�U�R�E�O�H�P

�V�H�W�W�L�Q�J�� �O�D�\�L�Q�J �G�R�Z�Q �W�K�H �P�D�L�Q �F�R�Q�W�H�[�W�X�D�O �D�V�S�H�F�W�V�� �L�Q �W�H�U�P�V �R�I �W�K�H �P�R�W�L�Y�D�W�L�R�Q �D�Q�G �W�K�H �F�R�Q�W�U�L��

�E�X�W�L�R�Q�V �E�U�R�X�J�K�W �E�\ �W�K�H �H�V�W�D�E�O�L�V�K�H�G �U�H�V�H�D�U�F�K�� �7�K�H�Q�� �D �V�H�W �R�I �U�H�O�H�Y�D�Q�W �S�U�L�R�U �Z�R�U�N�V �L�Q �W�K�H �I�L�H�O�G

�R�I �V�X�S�H�U���U�H�V�R�O�X�W�L�R�Q �D�U�H �S�U�H�V�H�Q�W�H�G �L�Q �&�K�D�S�W�H�U ���� �R�U�G�H�U�H�G �I�U�R�P �D �W�K�H�P�D�W�L�F �S�R�L�Q�W �R�I �Y�L�H�Z�� �J�R�L�Q�J

�I�U�R�P �W�U�D�G�L�W�L�R�Q�D�O �F�R�P�S�X�W�H�U �Y�L�V�L�R�Q �D�S�S�U�R�D�F�K�H�V�� �W�R�Z�D�U�G�V �D�G�Y�D�Q�F�H�G �G�H�H�S �O�H�D�U�Q�L�Q�J �P�H�W�K�R�G�V�� �6�X�E�V�H��

�T�X�H�Q�W�O�\�� �&�K�D�S�W�H�U �� �G�H�W�D�L�O�V �W�K�H �P�H�W�K�R�G�V �H�[�S�O�R�U�H�G �G�X�U�L�Q�J �W�K�H �H�[�S�H�U�L�P�H�Q�W�D�W�L�R�Q �S�U�R�F�H�V�V�� �P�H�Q�W�L�R�Q��

�L�Q�J �W�K�H �E�D�V�H�O�L�Q�H �P�R�G�H�O�V�� �D�Q�G �W�K�H �S�U�R�S�R�V�H�G �P�H�W�K�R�G�V�� �Z�K�L�F�K �U�H�S�U�H�V�H�Q�W �W�K�H �H�[�S�O�R�U�D�W�R�U�\ �L�W�H�U�D�W�L�R�Q�V��

�&�K�D�S�W�H�U �� �I�L�U�V�W �R�X�W�O�L�Q�H�V �W�K�H �P�H�W�K�R�G�R�O�R�J�\ �X�V�H�G �I�R�U �G�H�Y�H�O�R�S�L�Q�J �D�Q�G �H�Y�D�O�X�D�W�L�Q�J �W�K�H �P�R�G�H�O�V�� �W�K�H�Q

�J�R�H�V �R�Y�H�U �W�K�H �P�R�W�L�Y�D�W�L�R�Q �E�H�K�L�Q�G �W�K�H �D�U�F�K�L�W�H�F�W�X�U�D�O �G�H�F�L�V�L�R�Q�V �Z�L�W�K �U�H�J�D�U�G �W�R �W�K�H �Q�H�W�Z�R�U�N �G�H�V�L�J�Q

�S�U�R�F�H�V�V�� �7�K�H�Q�� �W�K�H �F�K�D�S�W�H�U �G�L�V�S�O�D�\�V �W�K�H �U�H�V�X�O�W�V �D�F�K�L�H�Y�H�G �E�\ �H�D�F�K �P�R�G�H�O�� �L�Q �U�H�O�D�W�L�R�Q �W�R �W�K�H

�F�R�Q�V�L�G�H�U�H�G �E�D�V�H�O�L�Q�H�V�� �)�L�Q�D�O�O�\�� �&�K�D�S�W�H�U �� �L�W�H�U�D�W�H�V �R�Y�H�U �W�K�H �R�E�M�H�F�W�L�Y�H�V �D�F�K�L�H�Y�H�G �W�K�U�R�X�J�K�R�X�W �W�K�H

�U�H�V�H�D�U�F�K �S�U�R�F�H�V�V�� �L�Q �U�H�O�D�W�L�R�Q �W�R �W�K�H �S�U�H�Y�L�R�X�V�O�\ �V�W�D�W�H�G �W�D�U�J�H�W�V�� �W�K�H�Q �G�L�V�F�X�V�V�H�V �S�R�W�H�Q�W�L�D�O �I�X�W�X�U�H

�Z�R�U�N �G�L�U�H�F�W�L�R�Q�V��

��
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�&�K�D�S�W�H�U �����3�U�L�R�U �6�X�S�H�U���5�H�V�R�O�X�W�L�R�Q �5�H�V�H�D�U�F�K

�$�F�W�L�Y�H �U�H�V�H�D�U�F�K �L�Q �W�K�H �D�U�H�D �R�I �V�L�Q�J�O�H �L�P�D�J�H �V�X�S�H�U���U�H�V�R�O�X�W�L�R�Q �E�H�J�D�Q �L�Q �W�K�H �����W�K�F�H�Q�W�X�U�\ �>�����@��

�7�K�H �V�W�D�W�H���R�I���W�K�H���D�U�W �P�R�G�H�O�V �W�K�D�W �H�P�S�O�R�\ �W�U�D�G�L�W�L�R�Q�D�O �F�R�P�S�X�W�H�U �Y�L�V�L�R�Q �D�O�J�R�U�L�W�K�P�V �K�D�Y�H �W�D�F�N�O�H�G

�W�K�L�V �S�U�R�E�O�H�P �X�V�L�Q�J �O�H�D�U�Q�H�G �D�W�R�P �G�L�F�W�L�R�Q�D�U�L�H�V �D�Q�G �Q�H�L�J�K�E�R�U �H�P�E�H�G�G�L�Q�J �P�H�W�K�R�G�V �>�����@ �>�����@�� �D�V

�S�U�H�V�H�Q�W�H�G �L�Q �6�H�F�W�L�R�Q ��������

�7�K�H �G�H�Y�H�O�R�S�P�H�Q�W �R�I �P�R�U�H �S�R�Z�H�U�I�X�O �F�R�P�S�X�W�H �K�D�U�G�Z�D�U�H �L�Q �W�K�H �I�L�U�V�W �W�Z�R �G�H�F�D�G�H�V �R�I �W�K�H �����V�W

�F�H�Q�W�X�U�\ �G�H�W�H�U�P�L�Q�H�G �D�Q �D�E�U�X�S�W �U�L�V�H �L�Q �S�R�S�X�O�D�U�L�W�\ �R�I �G�H�H�S �O�H�D�U�Q�L�Q�J �P�R�G�H�O�V �D�Q�G�� �P�R�U�H �V�S�H�F�L�I�L�F �W�R

�W�K�H �I�L�H�O�G �R�I �F�R�P�S�X�W�H�U �Y�L�V�L�R�Q�� �F�R�Q�Y�R�O�X�W�L�R�Q�D�O �Q�H�X�U�D�O �Q�H�W�Z�R�U�N�V�� �Z�K�L�F�K �Z�H�U�H �V�X�F�F�H�V�V�I�X�O�O�\ �X�W�L�O�L�]�H�G

�L�Q �W�K�H �W�D�V�N �R�I �L�P�D�J�H �V�X�S�H�U���U�H�V�R�O�X�W�L�R�Q�� �D�V �G�H�V�F�U�L�E�H�G �L�Q �6�H�F�W�L�R�Q �������� �6�H�Y�H�U�D�O �Y�D�U�L�D�Q�W�V �I�R�U �W�K�H�V�H

�Q�H�W�Z�R�U�N �W�\�S�H�V �Z�H�U�H �S�U�R�S�R�V�H�G �R�Y�H�U �W�L�P�H�� �6�H�F�W�L�R�Q ������ �G�H�S�L�F�W�V �W�Z�R �O�L�J�K�W�Z�H�L�J�K�W �P�R�G�H�O�V�� �(�6�3�&�1

�>�����@ �D�Q�G �1�&�1�H�W�>�����@�� �Z�K�L�F�K �H�I�I�L�F�L�H�Q�W�O�\ �S�D�U�D�O�O�H�O�L�]�H �W�K�H �F�R�P�S�X�W�D�W�L�R�Q�V�� �E�\ �R�S�H�U�D�W�L�Q�J �L�Q �O�R�Z�H�U �G�L��

�P�H�Q�V�L�R�Q�D�O �I�H�D�W�X�U�H �P�D�S�V�� �D�Q�G �D �K�L�J�K �Q�X�P�E�H�U �R�I �F�K�D�Q�Q�H�O�V�� �U�H�F�R�Q�V�W�U�X�F�W�L�Q�J �W�K�H �K�L�J�K���U�H�V�R�O�X�W�L�R�Q

�L�P�D�J�H �X�V�L�Q�J �D �V�X�E���S�L�[�H�O �F�R�Q�Y�R�O�X�W�L�R�Q�D�O �O�D�\�H�U�� �6�H�F�W�L�R�Q ������ �G�H�V�F�U�L�E�H�V �W�K�H �X�V�D�J�H �R�I �I�H�D�W�X�U�H �G�L�V��

�W�L�O�O�D�W�L�R�Q �Q�H�W�Z�R�U�N�V�� �Z�K�L�F�K �H�[�W�U�D�F�W �I�H�D�W�X�U�H�V �K�L�H�U�D�U�F�K�L�F�D�O�O�\ �W�K�U�R�X�J�K �P�X�O�W�L�S�O�H �F�K�D�Q�Q�H�O �V�S�O�L�W�V�� �X�V�L�Q�J

�L�Q�I�R�U�P�D�W�L�R�Q �P�X�O�W�L���G�L�V�W�L�O�O�D�W�L�R�Q �E�O�R�F�N�V �>�����@��

�6�H�F�W�L�R�Q ������ �R�X�W�O�L�Q�H�V �W�K�H �D�G�R�S�W�L�R�Q �R�I �D�W�W�H�Q�W�L�R�Q �P�H�F�K�D�Q�L�V�P�V �>���@ �>�����@ �>�����@�� �L�Q �W�K�H �F�R�Q�W�H�[�W �R�I �F�R�Q��

�Y�R�O�X�W�L�R�Q�D�O �Q�H�X�U�D�O �Q�H�W�Z�R�U�N�V�� �Z�K�L�F�K�� �Z�K�H�Q �F�R�P�E�L�Q�H�G �Z�L�W�K �H�[�L�V�W�L�Q�J �E�D�F�N���S�U�R�M�H�F�W�L�R�Q �D�U�F�K�L�W�H�F�W�X�U�H�V

�>�����@�� �D�F�K�L�H�Y�H�G �V�W�D�W�H���R�I���W�K�H���D�U�W �S�H�U�I�R�U�P�D�Q�F�H �I�R�U �V�L�Q�J�O�H �L�P�D�J�H �V�X�S�H�U���U�H�V�R�O�X�W�L�R�Q �>�����@��

�6�H�F�W�L�R�Q ������ �S�U�R�Y�L�G�H�V �D�Q �R�Y�H�U�Y�L�H�Z �R�I �8���1�H�W �D�U�F�K�L�W�H�F�W�X�U�H�V �>�����@ �X�V�H�G �I�R�U �V�X�S�H�U���U�H�V�R�O�Y�L�Q�J �L�P�D�J�H�V

�>�����@ �>�����@�� �6�X�F�K �P�R�G�H�O�V �K�D�Y�H �U�H�F�H�Q�W�O�\ �E�H�H�Q �X�W�L�O�L�]�H�G �V�X�F�F�H�V�V�I�X�O�O�\ �I�R�U �W�K�H �G�H�Q�R�L�V�L�Q�J �D�Q�G �V�X�S�H�U��

�U�H�V�R�O�Y�L�Q�J �S�D�U�W �R�I �O�D�W�H�Q�W �G�L�I�I�X�V�L�R�Q �Q�H�W�Z�R�U�N�V �>�����@�� �Z�K�L�F�K �S�U�H�V�H�Q�W�H�G �J�U�H�D�W �S�H�U�I�R�U�P�D�Q�F�H �I�R�U �Y�D�U�L�R�X�V

�J�H�Q�H�U�D�W�L�Y�H �W�D�V�N�V��

�)�L�Q�D�O�O�\�� �6�H�F�W�L�R�Q ������ �G�L�V�F�X�V�V�H�V �W�K�H �S�U�L�R�U �L�Q�F�R�U�S�R�U�D�W�L�R�Q �R�I �*�$�1�V �>�����@ �L�Q �W�K�H �D�U�H�D �R�I �6�,�6�5 �>�����@��

�H�[�F�H�O�O�L�Q�J �L�Q �J�H�Q�H�U�D�W�L�Q�J �S�K�R�W�R���U�H�D�O�L�V�W�L�F �K�L�J�K���U�H�V�R�O�X�W�L�R�Q �L�P�D�J�H�V�� �W�K�U�R�X�J�K �D�G�Y�H�U�V�D�U�L�D�O �W�U�D�L�Q�L�Q�J��
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������ �7�U�D�G�L�W�L�R�Q�D�O �&�R�P�S�X�W�H�U���9�L�V�L�R�Q �$�S�S�U�R�D�F�K�H�V

�6�W�D�W�H���R�I���W�K�H���D�U�W �W�U�D�G�L�W�L�R�Q�D�O �F�R�P�S�X�W�H�U���Y�L�V�L�R�Q �D�S�S�U�R�D�F�K�H�V �U�H�F�R�Q�V�W�U�X�F�W �W�K�H �K�L�J�K���U�H�V�R�O�X�W�L�R�Q �L�P�D�J�H�V

�E�D�V�H�G �R�Q �V�S�D�U�V�H �O�H�D�U�Q�H�G �D�W�R�P �G�L�F�W�L�R�Q�D�U�L�H�V �D�Q�G �Q�H�L�J�K�E�R�U �H�P�E�H�G�G�L�Q�J �P�H�W�K�R�G�V �>�����@ �>�����@�� �,�Q

�W�K�H �F�D�V�H �R�I �W�K�H �$�� �D�O�J�R�U�L�W�K�P �>�����@�� �W�K�H �V�S�D�U�V�H �G�L�F�W�L�R�Q�D�U�\ �D�W�R�P�V�� �Z�K�L�F�K �D�U�H �F�R�P�S�U�L�V�H�G �R�I �/�5

�D�Q�G �+�5 �L�P�D�J�H �S�D�W�F�K�H�V�� �D�U�H �O�H�D�U�Q�H�G �W�K�U�R�X�J�K �V�H�Y�H�U�D�O �L�W�H�U�D�W�L�R�Q�V �R�Y�H�U �W�K�H �W�U�D�L�Q�L�Q�J �G�D�W�D�V�H�W�� �X�V�L�Q�J

�D �G�L�F�W�L�R�Q�D�U�\ �O�H�D�U�Q�L�Q�J �D�O�J�R�U�L�W�K�P�� �V�X�F�K �D�V �.���6�9�' �>���@ �D�Q�G �2�0�3 �>�����@�� �7�K�H �Q�H�L�J�K�E�R�U �H�P�E�H�G��

�G�L�Q�J �U�H�J�U�H�V�V�L�R�Q �P�R�G�H�O �L�V �W�U�D�L�Q�H�G �W�R �F�O�X�V�W�H�U �W�K�H �G�L�F�W�L�R�Q�D�U�\ �D�W�R�P�V �L�Q �Q�H�L�J�K�E�R�U�K�R�R�G�V�� �X�V�L�Q�J �D �.��

�Q�H�D�U�H�V�W���Q�H�L�J�K�E�R�X�U�V �D�S�S�U�R�D�F�K�� �Z�K�H�U�H �W�K�H �F�R�Q�V�L�G�H�U�H�G �G�L�V�W�D�Q�F�H �P�H�W�U�L�F �L�V �W�K�H �F�R�U�U�H�O�D�W�L�R�Q �E�H�W�Z�H�H�Q

�W�K�H �D�W�R�P�V�� �$�I�W�H�U �W�K�D�W�� �I�R�U �H�D�F�K �/�5 �D�W�R�P�� �D �S�U�R�M�H�F�W�L�R�Q �P�D�W�U�L�[ �L�V �F�R�P�S�X�W�H�G�� �V�R �D�V �W�R �D�V�V�R�F�L�D�W�H

�L�W �Z�L�W�K �W�K�H �F�R�U�U�H�V�S�R�Q�G�L�Q�J �+�5 �S�D�W�F�K��

�7�K�X�V�� �L�Q �W�K�H �L�Q�I�H�U�H�Q�F�H �V�W�D�J�H�� �W�K�H �/�5 �L�P�D�J�H �L�V �G�L�Y�L�G�H�G �L�Q�W�R �R�Y�H�U�O�D�S�S�L�Q�J �S�D�W�F�K�H�V�� �I�U�R�P �Z�K�L�F�K

�W�K�H �+�5 �S�D�W�F�K�H�V �D�U�H �J�H�Q�H�U�D�W�H�G�� �X�V�L�Q�J �W�K�H �Q�H�L�J�K�E�R�U �H�P�E�H�G�G�L�Q�J �U�H�J�U�H�V�V�L�R�Q �P�R�G�H�O�� �W�K�U�R�X�J�K �W�K�H

�O�H�D�U�Q�H�G �S�U�R�M�H�F�W�L�R�Q �P�D�W�U�L�F�H�V�� �7�K�H �+�5 �L�P�D�J�H �L�V �W�K�H�Q �U�H�F�R�Q�V�W�U�X�F�W�H�G �E�\ �F�R�Q�Q�H�F�W�L�Q�J �W�K�H �U�H�V�X�O�W�L�Q�J

�S�D�W�F�K�H�V��

�7�K�H �I�H�D�W�X�U�H�V �F�R�Q�V�L�G�H�U�H�G �E�\ �V�X�F�K �D�O�J�R�U�L�W�K�P�V �D�U�H �J�H�Q�H�U�D�O�O�\ �F�R�P�S�U�L�V�H�G �R�I �W�K�H �O�X�P�L�Q�D�Q�F�H �F�K�D�Q��

�Q�H�O�� �V�L�Q�F�H �W�K�H �K�X�P�D�Q �H�\�H �L�V �P�R�V�W �V�H�Q�V�L�W�L�Y�H �W�R �L�Q�W�H�Q�V�L�W�\ �F�K�D�Q�J�H�V�� �7�K�H �R�W�K�H�U �F�R�O�R�U �F�K�D�Q�Q�H�O�V

�D�U�H �X�S���V�F�D�O�H�G �X�V�L�Q�J �U�H�J�X�O�D�U �L�Q�W�H�U�S�R�O�D�W�L�R�Q �P�H�W�K�R�G�V ���H���J�� �E�L�F�X�E�L�F �L�Q�W�H�U�S�R�O�D�W�L�R�Q�� �Q�H�D�U�H�V�W���Q�H�L�J�K�E�R�U�V

�L�Q�W�H�U�S�R�O�D�W�L�R�Q����
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������ �'�H�H�S �&�R�Q�Y�R�O�X�W�L�R�Q�D�O �0�R�G�H�O�V

�)�L�J�X�U�H ���� �7�K�H �D�U�F�K�L�W�H�F�W�X�U�H�V �I�R�U �W�K�H �6�5�&�1�1 �>���@ �D�Q�G �)�6�5�&�1�1 �>���@ �P�R�G�H�O�V�� �7�K�H �P�D�L�Q
�G�L�I�I�H�U�H�Q�F�H�V �D�U�H �F�R�P�S�U�L�V�H�G �R�I �W�K�H �I�D�F�W �W�K�D�W �6�5�&�1�1 �L�Q�L�W�L�D�O�O�\ �S�H�U�I�R�U�P�V �X�S���V�F�D�O�L�Q�J �W�K�U�R�X�J�K

�E�L�F�X�E�L�F �L�Q�W�H�U�S�R�O�D�W�L�R�Q�� �Z�K�L�O�H �)�6�5�&�1�1 �S�H�U�I�R�U�P�V �I�H�D�W�X�U�H �H�[�W�U�D�F�W�L�R�Q �R�Q �W�K�H �R�U�L�J�L�Q�D�O �/�5 �L�P�D�J�H��
�W�K�H�Q �V�K�U�L�Q�N�L�Q�J �W�K�H �I�L�O�W�H�U �F�R�X�Q�W�� �V�R �D�V �W�R �V�S�H�H�G���X�S �W�K�H �I�H�D�W�X�U�H �P�D�S�S�L�Q�J �S�U�R�F�H�V�V�� �/�D�V�W�O�\��

�)�6�5�&�1�1 �X�S���V�F�D�O�H�V �W�K�H �U�H�V�X�O�W�L�Q�J �I�H�D�W�X�U�H �P�D�S�V �W�K�U�R�X�J�K �D �G�H�F�R�Q�Y�R�O�X�W�L�R�Q �R�S�H�U�D�W�L�R�Q�� �6�5�&�1�1 �L�V
�V�L�J�Q�L�I�L�F�D�Q�W�O�\ �V�O�R�Z�H�U �G�X�H �W�R �W�K�H �I�D�F�W �W�K�D�W �W�K�H �I�H�D�W�X�U�H �P�D�S �G�L�P�H�Q�V�L�R�Q�V �D�U�H �H�T�X�D�O �W�R �W�K�H �+�5

�L�P�D�J�H�¶�V �G�L�P�H�Q�V�L�R�Q�V�� �Z�K�L�O�H �)�6�5�&�1�1 �I�H�D�W�X�U�H �P�D�S�V �P�D�L�Q�W�D�L�Q �W�K�H �/�5 �L�P�D�J�H �G�L�P�H�Q�V�L�R�Q�V��

�'�H�H�S �O�H�D�U�Q�L�Q�J �P�H�W�K�R�G�V �S�U�R�Y�H�G �W�R �D�F�K�L�H�Y�H �E�H�W�W�H�U �S�H�U�I�R�U�P�D�Q�F�H �I�R�U �V�X�S�H�U���U�H�V�R�O�X�W�L�R�Q �W�D�V�N�V�� �E�R�W�K

�I�U�R�P �D �S�H�D�N �V�L�J�Q�D�O���W�R���Q�R�L�V�H �U�D�W�L�R �D�Q�G �I�U�R�P �D �V�W�U�X�F�W�X�U�D�O �V�L�P�L�O�D�U�L�W�\ �L�Q�G�H�[ �P�H�D�V�X�U�H �S�H�U�V�S�H�F�W�L�Y�H��

�0�R�G�H�U�Q �D�S�S�U�R�D�F�K�H�V �P�D�N�H �X�V�H �R�I �F�R�Q�Y�R�O�X�W�L�R�Q�D�O �Q�H�X�U�D�O �Q�H�W�Z�R�U�N�V �W�R �O�H�D�U�Q �W�K�H �P�D�S�S�L�Q�J �I�X�Q�F�W�L�R�Q

�I�U�R�P �W�K�H �O�R�Z���U�H�V�R�O�X�W�L�R�Q �W�R �W�K�H �K�L�J�K���U�H�V�R�O�X�W�L�R�Q �V�S�D�F�H��

�6�5�&�1�1 �>���@ �U�H�S�U�H�V�H�Q�W�V �W�K�H �L�Q�L�W�L�D�O �D�W�W�H�P�S�W �R�I �G�R�L�Q�J �V�R�� �V�X�U�S�D�V�V�L�Q�J �W�K�H �V�W�D�W�H���R�I���W�K�H���D�U�W �$�� �D�O��

�J�R�U�L�W�K�P �>�����@�� �L�Q �W�H�U�P�V �R�I �S�U�H�F�L�V�L�R�Q�� �3�U�L�R�U �W�R �W�K�H �Q�H�X�U�D�O �L�Q�I�H�U�H�Q�F�H �S�U�R�F�H�V�V�� �W�K�H �/�5 �L�P�D�J�H �L�V

�X�S���V�F�D�O�H�G �X�V�L�Q�J �E�L�F�X�E�L�F �L�Q�W�H�U�S�R�O�D�W�L�R�Q�� �7�K�H �I�L�U�V�W �V�W�D�J�H �R�I �W�K�H �Q�H�X�U�D�O �Q�H�W�Z�R�U�N �S�H�U�I�R�U�P�V �S�D�W�F�K

�U�H�W�U�L�H�Y�D�O �W�K�U�R�X�J�K �D �F�R�Q�Y�R�O�X�W�L�R�Q�D�O �O�D�\�H�U�� �Z�K�L�O�H �D�O�V�R �H�[�S�D�Q�G�L�Q�J �W�K�H �F�K�D�Q�Q�H�O �F�R�X�Q�W�� �V�R �D�V �W�R �H�[��

�W�U�D�F�W �L�P�D�J�H �I�H�D�W�X�U�H�V�� �7�K�H �V�H�F�R�Q�G �V�W�D�J�H �K�D�Q�G�O�H�V �Q�R�Q���O�L�Q�H�D�U �P�D�S�S�L�Q�J�V �E�H�W�Z�H�H�Q �W�K�H �/�5 �D�Q�G �+�5

�S�D�W�F�K�H�V�� �7�K�H �O�D�V�W �S�D�U�W �L�Q�Y�R�O�Y�H�V �U�H�G�X�F�L�Q�J �W�K�H �I�H�D�W�X�U�H �P�D�S �F�R�X�Q�W �W�R �W�K�H �G�H�V�L�U�H�G �F�K�D�Q�Q�H�O �F�R�X�Q�W

�R�I �W�K�H �+�5 �L�P�D�J�H�� �7�K�H �F�R�Q�Y�R�O�X�W�L�R�Q �R�S�H�U�D�W�L�R�Q�V �D�U�H �J�R�L�Q�J �W�R �E�H �F�R�V�W�O�\�� �G�X�H �W�R �W�K�H �L�Q�W�H�U�S�R�O�D�W�L�R�Q

�R�S�H�U�D�W�L�R�Q �W�K�D�W �L�V �E�H�L�Q�J �S�H�U�I�R�U�P�H�G �S�U�H�Y�L�R�X�V �W�K�H �Q�H�X�U�D�O �Q�H�W�Z�R�U�N �L�Q�I�H�U�H�Q�F�H �V�W�D�J�H�� �Z�K�L�F�K �X�S���V�F�D�O�H�V

�W�K�H �/�5 �L�P�D�J�H �W�R �+�5 �U�H�V�R�O�X�W�L�R�Q��

�7�K�H �)�6�5�&�1�1 �>���@ �P�R�G�H�O �U�H�S�U�H�V�H�Q�W�V �D �P�R�U�H �H�I�I�L�F�L�H�Q�W �U�H���L�W�H�U�D�W�L�R�Q �I�R�U �W�K�H �R�U�L�J�L�Q�D�O �6�5�&�1�1 �P�R�G�H�O��

����



�&�+�$�3�7�(�5 ���� �3�5�,�2�5 �6�8�3�(�5���5�(�6�2�/�8�7�,�2�1 �5�(�6�(�$�5�&�+

�Z�K�L�F�K �S�U�H�V�H�Q�W�H�G �H�Y�H�Q �E�H�W�W�H�U �S�H�U�I�R�U�P�D�Q�F�H�� �)�L�J�X�U�H �� �S�U�R�Y�L�G�H�V �D �F�R�P�S�D�U�L�V�R�Q �E�H�W�Z�H�H�Q �W�K�H �W�Z�R

�D�U�F�K�L�W�H�F�W�X�U�H�V�� �L�Q�G�L�F�D�W�L�Q�J �W�K�D�W �)�6�5�&�1�1 �G�R�H�V �Q�R�W �S�H�U�I�R�U�P �D�Q�\ �L�Q�W�H�U�S�R�O�D�W�L�R�Q �L�Q �W�K�H �S�U�H���S�U�R�F�H�V�V�L�Q�J

�S�K�D�V�H�� �W�K�X�V �P�D�L�Q�W�D�L�Q�L�Q�J �W�K�H �/�5 �L�P�D�J�H �G�L�P�H�Q�V�L�R�Q�V �W�K�U�R�X�J�K�R�X�W �W�K�H �F�R�Q�Y�R�O�X�W�L�R�Q�D�O �I�H�D�W�X�U�H �P�D�S�V��

�)�X�U�W�K�H�U�P�R�U�H�� �D�I�W�H�U �W�K�H �L�Q�L�W�L�D�O �I�H�D�W�X�U�H �H�[�W�U�D�F�W�L�R�Q �S�K�D�V�H�� �W�K�H �F�K�D�Q�Q�H�O �F�R�X�Q�W �L�V �D�G�G�L�W�L�R�Q�D�O�O�\ �U�H��

�G�X�F�H�G�� �W�R �P�L�Q�L�P�L�]�H �W�K�H �U�X�Q�W�L�P�H�� �$�I�W�H�U �W�K�H �Q�R�Q���O�L�Q�H�D�U �P�D�S�S�L�Q�J �E�O�R�F�N�� �W�K�H �I�H�D�W�X�U�H�V �P�D�S�V �D�U�H

�H�[�S�D�Q�G�H�G�� �V�R �D�V �W�R �H�Q�F�D�S�V�X�O�D�W�H �D�V �P�X�F�K �L�Q�I�R�U�P�D�W�L�R�Q �D�V �S�R�V�V�L�E�O�H�� �S�U�L�R�U �W�R �W�K�H �X�S���V�F�D�O�L�Q�J �S�K�D�V�H��

�Z�K�L�F�K �P�D�N�H�V �X�V�H �R�I �D �G�H�F�R�Q�Y�R�O�X�W�L�R�Q �O�D�\�H�U�� �W�R �L�Q�F�U�H�D�V�H �W�K�H �L�P�D�J�H �W�R �W�K�H �G�H�V�W�L�Q�D�W�L�R�Q �+�5 �G�L��

�P�H�Q�V�L�R�Q�V��

������ �6�X�E���3�L�[�H�O �&�R�Q�Y�R�O�X�W�L�R�Q�D�O �1�H�X�U�D�O �1�H�W�Z�R�U�N�V

�)�L�J�X�U�H ���� �7�K�H �(�6�3�&�1 �D�U�F�K�L�W�H�F�W�X�U�H �>�����@�� �Z�K�L�F�K �F�R�Q�V�L�V�W�V �R�I �D �I�X�O�O�\ �F�R�Q�Y�R�O�X�W�L�R�Q�D�O �I�H�D�W�X�U�H
�H�[�W�U�D�F�W�L�R�Q �D�Q�G �Q�R�Q���O�L�Q�H�D�U �P�D�S�S�L�Q�J �E�O�R�F�N�� �I�R�O�O�R�Z�H�G �E�\ �W�K�H �V�X�E���S�L�[�H�O �F�R�Q�Y�R�O�X�W�L�R�Q �O�D�\�H�U�� �Z�K�L�F�K

�E�O�H�Q�G�V �I�H�D�W�X�U�H �P�D�S �S�L�[�H�O �Y�D�O�X�H�V �L�Q�W�R �W�K�H �I�L�Q�D�O �+�5 �G�L�P�H�Q�V�L�R�Q �V�S�D�F�H��

�3�U�H�Y�L�R�X�V �G�H�H�S �F�R�Q�Y�R�O�X�W�L�R�Q�D�O �P�H�W�K�R�G�V �S�H�U�I�R�U�P�H�G �X�S���V�F�D�O�L�Q�J �H�L�W�K�H�U �D�W �W�K�H �S�U�H���S�U�R�F�H�V�V�L�Q�J �V�W�H�S�� �R�U

�D�W �W�K�H �I�L�Q�D�O �V�W�D�J�H �R�I �W�K�H �Q�H�W�Z�R�U�N�� �X�V�L�Q�J �L�Q�Y�H�U�V�H �F�R�Q�Y�R�O�X�W�L�R�Q�V�� �7�K�H �Q�H�Z �J�H�Q�H�U�D�W�L�R�Q �R�I �P�R�G�H�O�V

�P�D�N�H �X�V�H �R�I �V�X�E���S�L�[�H�O �F�R�Q�Y�R�O�X�W�L�R�Q�D�O �O�D�\�H�U�V�� �D�O�V�R �F�D�O�O�H�G �G�H�S�W�K���W�R���V�S�D�F�H �O�D�\�H�U�V�� �W�R �H�Q�V�X�U�H �K�L�J�K�H�U

�S�D�U�D�O�O�H�O�L�V�P �D�Q�G �H�I�I�L�F�L�H�Q�F�\ �Z�K�H�Q �U�H�F�R�Q�V�W�U�X�F�W�L�Q�J �W�K�H �+�5 �L�P�D�J�H�� �7�K�H �V�X�E���S�L�[�H�O �F�R�Q�Y�R�O�X�W�L�R�Q �G�R�H�V

�Q�R�W �R�S�H�U�D�W�H �R�Y�H�U �L�Q �W�K�H �V�S�D�F�H �G�L�P�H�Q�V�L�R�Q �R�I �W�K�H �I�H�D�W�X�U�H �P�D�S�V ���Z�L�G�W�K �[ �K�H�L�J�K�W���� �E�X�W �R�Q �W�K�H

�G�H�S�W�K �F�R�P�S�R�Q�H�Q�W�� �E�H�L�Q�J �K�L�J�K�O�\ �S�D�U�D�O�O�H�O�L�]�D�E�O�H �R�Q �W�K�H �*�3�8 �F�R�U�H�V�� �W�K�X�V �U�H�V�X�O�W�L�Q�J �L�Q �D �O�R�Z�H�U

�L�Q�I�H�U�H�Q�F�H �W�L�P�H�� �7�K�H �(�6�3�&�1 �>�����@ �L�V �W�K�H �I�L�U�V�W �D�U�F�K�L�W�H�F�W�X�U�H �W�K�D�W �P�D�N�H�V �X�V�H �R�I �W�K�H �G�H�S�W�K���W�R���V�S�D�F�H

�O�D�\�H�U �D�V �L�W�V �I�L�Q�D�O �E�O�R�F�N�� �D�V �L�W �F�D�Q �E�H �V�H�H�Q �L�Q �)�L�J�X�U�H ����

����



�&�+�$�3�7�(�5 ���� �3�5�,�2�5 �6�8�3�(�5���5�(�6�2�/�8�7�,�2�1 �5�(�6�(�$�5�&�+

�)�L�J�X�U�H ���� �7�K�H �1�&�1�H�W �P�R�G�H�O �>�����@�� �Z�K�L�F�K �U�H�I�L�Q�H�V �W�K�H �R�U�L�J�L�Q�D�O �(�6�3�&�1 �D�U�F�K�L�W�H�F�W�X�U�H �>�����@�� �E�\
�D�G�G�L�Q�J �D�Q �D�G�G�L�W�L�R�Q�D�O �L�Q�W�H�U�S�R�O�D�W�L�R�Q �E�U�D�Q�F�K �W�K�D�W �X�V�H�V �D �Q�H�D�U�H�V�W �F�R�Q�Y�R�O�X�W�L�R�Q�� �Z�K�L�F�K �L�V �H�T�X�L�Y�D�O�H�Q�W
�W�R �D �I�U�R�]�H�Q �F�R�Q�Y�R�O�X�W�L�R�Q�D�O �O�D�\�H�U �Z�L�W�K �D �N�H�U�Q�H�O �H�T�X�D�O �W�R �W�K�H �L�G�H�Q�W�L�W�\ �P�D�W�U�L�[�� �I�R�U�F�L�Q�J �W�K�H �P�D�L�Q

�E�U�D�Q�F�K �W�R �O�H�D�U�Q �W�K�H �U�H�V�L�G�X�D�O �E�H�W�Z�H�H�Q �W�K�H �+�5 �L�P�D�J�H �D�Q�G �W�K�H �L�Q�W�H�U�S�R�O�D�W�H�G �L�P�D�J�H��

�$�V �V�K�R�Z�Q �L�Q �)�L�J�X�U�H ���� �W�K�H �1�&�1�H�W �P�R�G�H�O �>�����@ �D�G�G�V �D�Q �D�G�G�L�W�L�R�Q�D�O �X�S���V�F�D�O�L�Q�J �E�U�D�Q�F�K �W�R �W�K�H �Q�H�X��

�U�D�O �Q�H�W�Z�R�U�N�� �Z�K�L�F�K �F�D�Q �E�H �H�[�H�F�X�W�H�G �L�Q �S�D�U�D�O�O�H�O �Z�L�W�K �W�K�H �P�D�L�Q �E�U�D�Q�F�K�� �7�K�H �X�S���V�F�D�O�L�Q�J �E�U�D�Q�F�K

�L�V �F�R�P�S�U�L�V�H�G �R�I �D �Q�H�D�U�H�V�W �F�R�Q�Y�R�O�X�W�L�R�Q �R�S�H�U�D�W�L�R�Q�� �Z�K�L�F�K �L�V �D�Q �X�Q�W�U�D�L�Q�D�E�O�H �I�U�R�]�H�Q �F�R�Q�Y�R�O�X�W�L�R�Q�D�O

�O�D�\�H�U�� �Z�L�W�K �O�L�Q�H�D�U �D�F�W�L�Y�D�W�L�R�Q�� �Z�K�R�V�H �N�H�U�Q�H�O �L�V �H�T�X�D�O �W�R �W�K�H �L�G�H�Q�W�L�W�\ �P�D�W�U�L�[�� �W�K�X�V �L�Q�W�H�U�S�R�O�D�W�L�Q�J

�W�R�Z�D�U�G�V �W�K�H �+�5 �L�P�D�J�H �G�L�P�H�Q�V�L�R�Q�� �7�K�H �E�U�D�Q�F�K�H�V �D�U�H �L�Q�W�H�U�V�H�F�W�L�Q�J �W�K�U�R�X�J�K �D�Q �D�G�G�L�W�L�R�Q �R�S�H�U�D�W�L�R�Q��

�W�K�H�U�H�I�R�U�H �I�R�U�F�L�Q�J �W�K�H �P�D�L�Q �E�U�D�Q�F�K �W�R �O�H�D�U�Q �W�K�H �U�H�V�L�G�X�D�O �E�H�W�Z�H�H�Q �W�K�H �L�Q�W�H�U�S�R�O�D�W�L�R�Q �E�U�D�Q�F�K �D�Q�G

�W�K�H �+�5 �L�P�D�J�H�� �U�H�V�X�O�W�L�Q�J �L�Q �T�X�L�F�N�H�U �F�R�Q�Y�H�U�J�H�Q�F�H�� �7�K�H �1�&�1�H�W �P�R�G�H�O �G�R�H�V �Q�R�W �V�X�I�I�H�U �K�H�D�Y�\

�S�H�U�I�R�U�P�D�Q�F�H �O�R�V�V �D�I�W�H�U �T�X�D�Q�W�L�]�D�W�L�R�Q�� �D�Q�G�� �G�X�H �W�R �L�W�V �Q�D�W�X�U�H�� �L�W �L�V �F�R�P�S�D�W�L�E�O�H �Z�L�W�K �P�R�V�W �P�R��

�E�L�O�H �$�, �D�F�F�H�O�H�U�D�W�R�U�V�� �P�D�N�L�Q�J �L�W �V�X�L�W�D�E�O�H �I�R�U �U�X�Q�Q�L�Q�J �R�Q �P�R�E�L�O�H �G�H�Y�L�F�H�V�� �Z�L�W�K�R�X�W �P�D�M�R�U �O�R�V�V �L�Q

�H�I�I�L�F�L�H�Q�F�\ �D�Q�G �D�F�F�X�U�D�F�\��
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������ �)�H�D�W�X�U�H �'�L�V�W�L�O�O�D�W�L�R�Q �1�H�W�Z�R�U�N�V

�)�L�J�X�U�H ���� �7�K�H �D�U�F�K�L�W�H�F�W�X�U�H �I�R�U �W�K�H �,�0�'�1 �P�R�G�H�O �>�����@�� �Z�K�L�F�K �P�D�N�H�V �X�V�H �R�I �L�Q�I�R�U�P�D�W�L�R�Q
�P�X�O�W�L���G�L�V�W�L�O�O�D�W�L�R�Q �E�O�R�F�N�V ���,�0�'�%�� �L�Q �R�U�G�H�U �W�R �H�[�W�U�D�F�W �I�H�D�W�X�U�H�V �K�L�H�U�D�U�F�K�L�F�D�O�O�\�� �X�V�L�Q�J �F�K�D�Q�Q�H�O

�V�S�O�L�W�V��

���D�� �7�K�H �L�Q�I�R�U�P�D�W�L�R�Q �P�X�O�W�L���G�L�V�W�L�O�O�D�W�L�R�Q �E�O�R�F�N
���,�0�'�%���� �Z�K�L�F�K �H�[�W�U�D�F�W�V �I�H�D�W�X�U�H�V

�K�L�H�U�D�U�F�K�L�F�D�O�O�\ �W�K�U�R�X�J�K �P�X�O�W�L�S�O�H �F�K�D�Q�Q�H�O
�V�S�O�L�W�V�� �$�I�W�H�U �F�R�Q�F�D�W�H�Q�D�W�L�Q�J �W�K�H �I�H�D�W�X�U�H�V�� �W�K�H

�F�R�Q�W�U�D�V�W���D�Z�D�U�H �F�K�D�Q�Q�H�O �D�W�W�H�Q�W�L�R�Q �O�D�\�H�U
���&�&�$�� �>�����@ �F�R�P�S�X�W�H�V �W�K�H �L�P�S�R�U�W�D�Q�F�H �R�I �W�K�H

�V�H�O�H�F�W�H�G �I�H�D�W�X�U�H�V��

���E�� �7�K�H �F�R�Q�W�U�D�V�W���D�Z�D�U�H �F�K�D�Q�Q�H�O �D�W�W�H�Q�W�L�R�Q
�O�D�\�H�U ���&�&�$�� �>�����@�� �X�V�H�G �I�R�U �F�R�P�S�X�W�L�Q�J �W�K�H

�L�P�S�R�U�W�D�Q�F�H �R�I �W�K�H �V�H�O�H�F�W�H�G �I�H�D�W�X�U�H�V��

�)�L�J�X�U�H ���� �7�K�H �L�Q�I�R�U�P�D�W�L�R�Q �P�X�O�W�L���G�L�V�W�L�O�O�D�W�L�R�Q �E�O�R�F�N ���,�0�'�%�� �>�����@ �D�U�F�K�L�W�H�F�W�X�U�H��

�$�Q�R�W�K�H�U �V�X�F�F�H�V�V�I�X�O �L�W�H�U�D�W�L�R�Q �R�Y�H�U �W�K�H �V�X�E���S�L�[�H�O �F�R�Q�Y�R�O�X�W�L�R�Q�D�O �Q�H�X�U�D�O �D�U�F�K�L�W�H�F�W�X�U�H �>�����@ �I�R�U �V�X�S�H�U��

�U�H�V�R�O�X�W�L�R�Q �Z�D�V �G�H�V�L�J�Q�H�G �X�V�L�Q�J �I�H�D�W�X�U�H �G�L�V�W�L�O�O�D�W�L�R�Q �Q�H�W�Z�R�U�N�V�� �)�L�J�X�U�H �� �L�O�O�X�V�W�U�D�W�H�V �W�K�H �,�0�'�1

�P�R�G�H�O �>�����@�� �Z�K�L�F�K �U�H�S�U�H�V�H�Q�W�V �D �V�K�D�O�O�R�Z �Y�D�U�L�D�Q�W �R�I �V�X�F�K �D�U�F�K�L�W�H�F�W�X�U�H�� �,�0�'�1 �P�D�N�H�V �X�V�H �R�I �L�Q��
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�I�R�U�P�D�W�L�R�Q �P�X�O�W�L���G�L�V�W�L�O�O�D�W�L�R�Q �E�O�R�F�N�V ���,�0�'�%���� �Z�K�L�F�K �H�[�W�U�D�F�W �I�H�D�W�X�U�H�V �K�L�H�U�D�U�F�K�L�F�D�O�O�\�� �W�K�U�R�X�J�K �P�X�O��

�W�L�S�O�H �F�K�D�Q�Q�H�O �V�S�O�L�W�V�� �D�V �V�K�R�Z�Q �L�Q �)�L�J�X�U�H ���� �$�I�W�H�U �F�R�Q�F�D�W�H�Q�D�W�L�Q�J �W�K�H �I�H�D�W�X�U�H�V�� �,�0�'�% �L�Q�W�U�R�G�X�F�H�V

�D �F�R�Q�W�U�D�V�W���D�Z�D�U�H �F�K�D�Q�Q�H�O �D�W�W�H�Q�W�L�R�Q �O�D�\�H�U ���&�&�$�� �>�����@�� �Z�K�L�F�K �F�R�P�S�X�W�H�V �W�K�H �L�P�S�R�U�W�D�Q�F�H �R�I �W�K�H

�V�H�O�H�F�W�H�G �I�H�D�W�X�U�H�V��

�)�L�J�X�U�H ���� �7�K�H �H�Q�K�D�Q�F�H�P�H�Q�W �E�U�R�X�J�K�W �W�R �,�0�'�1�� �W�K�U�R�X�J�K �W�K�H �5�)�'�1 �D�U�F�K�L�W�H�F�W�X�U�H�� �X�V�L�Q�J �W�K�H
�V�K�D�O�O�R�Z �U�H�V�L�G�X�D�O �E�O�R�F�N ���6�5�%�� �D�V �D �U�H�S�O�D�F�H�P�H�Q�W �I�R�U �W�K�H �F�R�Q�Y�R�O�X�W�L�R�Q�D�O �O�D�\�H�U�V �L�Q �W�K�H �,�0�'�%

�E�O�R�F�N�� �V�R �D�V �W�R �O�H�D�U�Q �W�K�H �G�L�V�F�U�L�P�L�Q�D�W�L�Y�H �I�H�D�W�X�U�H �U�H�S�U�H�V�H�Q�W�D�W�L�R�Q�V��

�7�K�H �5�H�V�L�G�X�D�O �)�H�D�W�X�U�H �'�L�V�W�L�O�O�D�W�L�R�Q �1�H�W�Z�R�U�N ���5�)�'�1�� �>�����@ �L�V �D �Y�D�U�L�D�W�L�R�Q �R�I �W�K�H �,�0�'�1 �D�U�F�K�L�W�H�F��

�W�X�U�H�� �W�K�D�W �U�H�S�O�D�F�H�V �W�K�H �R�X�W�H�U �F�R�Q�Y�R�O�X�W�L�R�Q�D�O �O�D�\�H�U�V �L�Q �W�K�H �L�Q�I�R�U�P�D�W�L�R�Q �P�X�O�W�L���G�L�V�W�L�O�O�D�W�L�R�Q �E�O�R�F�N �Z�L�W�K

�D �V�K�D�O�O�R�Z �U�H�V�L�G�X�D�O �E�O�R�F�N ���6�5�%���� �L�Q �R�U�G�H�U �W�R �O�H�D�U�Q �W�K�H �G�L�V�F�U�L�P�L�Q�D�W�L�Y�H �I�H�D�W�X�U�H �U�H�S�U�H�V�H�Q�W�D�W�L�R�Q�V�� �D�V

�V�K�R�Z�Q �L�Q �)�L�J�X�U�H ����

������ �$�W�W�H�Q�W�L�R�Q���%�D�V�H�G �0�R�G�H�O�V

�7�K�H �D�G�R�S�W�L�R�Q �R�I �D�W�W�H�Q�W�L�R�Q �P�H�F�K�D�Q�L�V�P�V �L�Q �W�K�H �S�U�H�Y�L�R�X�V �G�H�F�D�G�H �O�H�G �W�R �V�H�Y�H�U�H �L�P�S�U�R�Y�H�P�H�Q�W�V �L�Q

�W�K�H �S�H�U�I�R�U�P�D�Q�F�H �R�I �Q�H�X�U�D�O �Q�H�W�Z�R�U�N�V �>���@�� �H�Q�D�E�O�L�Q�J �W�K�H �P�R�G�H�O�V �W�R �I�R�F�X�V �R�Q �V�S�H�F�L�I�L�F �S�D�U�W�V �R�I �W�K�H

�L�Q�S�X�W�� �E�\ �F�R�P�S�X�W�L�Q�J �D�Q �D�W�W�H�Q�W�L�R�Q �Y�H�F�W�R�U�� �Z�K�L�F�K �L�Q�G�L�F�D�W�H�V �Z�K�D�W �L�Q�S�X�W �V�H�F�W�L�R�Q�V �D�U�H �P�R�U�H �U�H�O�H�Y�D�Q�W

�W�R �W�K�H �J�L�Y�H�Q �F�R�Q�W�H�[�W�� �W�K�X�V �E�H�L�Q�J �D�E�O�H �W�R �U�H�W�D�L�Q �L�Q�I�R�U�P�D�W�L�R�Q �D�E�R�X�W �O�R�Q�J���U�D�Q�J�H �G�H�S�H�Q�G�H�Q�F�L�H�V��

�7�K�L�V �P�H�W�K�R�G �S�U�R�Y�H�G �W�R �E�H �H�I�I�H�F�W�L�Y�H �L�Q �Q�D�W�X�U�D�O �O�D�Q�J�X�D�J�H �S�U�R�F�H�V�V�L�Q�J �W�D�V�N�V�� �E�H�L�Q�J �W�K�H �E�D�V�H�O�L�Q�H

�I�R�U �W�U�D�Q�V�I�R�U�P�H�U �Q�H�W�Z�R�U�N�V�� �Z�K�L�F�K �X�V�H �V�H�O�I���D�W�W�H�Q�W�L�R�Q �O�D�\�H�U�V �>�����@�� �)�X�U�W�K�H�U�P�R�U�H�� �Y�L�V�X�D�O �D�W�W�H�Q�W�L�R�Q

�P�R�G�H�O�V �Z�H�U�H �X�V�H�G �V�X�F�F�H�V�V�I�X�O�O�\ �L�Q �F�R�Q�Y�R�O�X�W�L�R�Q�D�O �Q�H�W�Z�R�U�N�V �>�����@��
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�)�L�J�X�U�H ���� �7�K�H �$�%�3�1 �P�R�G�H�O �>�����@�� �H�Q�K�D�Q�F�L�Q�J �W�K�H �E�D�F�N �S�U�R�M�H�F�W�L�R�Q �Q�H�W�Z�R�U�N �D�U�F�K�L�W�H�F�W�X�U�H �>�����@��
�E�\ �L�Q�W�U�R�G�X�F�L�Q�J �V�H�O�I���D�W�W�H�Q�W�L�R�Q �O�D�\�H�U�V �L�Q �W�K�H �I�H�D�W�X�U�H �H�[�W�U�D�F�W�L�R�Q �S�K�D�V�H �D�Q�G �L�Q �W�K�H �S�U�R�S�R�V�H�G

�U�H�I�L�Q�H�G �E�D�F�N �S�U�R�M�H�F�W�L�R�Q �E�O�R�F�N�� �$�G�G�L�W�L�R�Q�D�O�O�\�� �V�S�D�W�L�D�O �D�W�W�H�Q�W�L�R�Q �L�V �X�V�H�G �I�R�U �F�R�P�S�X�W�L�Q�J
�F�U�R�V�V���F�R�U�U�H�O�D�W�L�R�Q �I�R�U �I�H�D�W�X�U�H �P�D�S�V �H�[�W�U�D�F�W�H�G �D�W �G�L�I�I�H�U�H�Q�W �G�H�S�W�K�V��

�7�K�H �L�Q�W�H�J�U�D�W�L�R�Q �R�I �D�W�W�H�Q�W�L�R�Q �L�Q �E�D�F�N �S�U�R�M�H�F�W�L�R�Q �>�����@ �Q�H�W�Z�R�U�N�V �S�U�H�V�H�Q�W�H�G �V�W�D�W�H���R�I���W�K�H���D�U�W �S�H�U�I�R�U��

�P�D�Q�F�H �I�R�U �W�K�H �V�X�S�H�U���U�H�V�R�O�X�W�L�R�Q �W�D�V�N�� �H�Y�H�Q �Z�L�W�K �V�K�D�O�O�R�Z �D�U�F�K�L�W�H�F�W�X�U�H�V�� �$�V �V�K�R�Z�Q �L�Q �)�L�J�X�U�H ����

�$�%�3�1 �>�����@ �P�D�N�H�V �X�V�H �R�I �W�K�H �V�H�O�I���D�W�W�H�Q�W�L�R�Q �O�D�\�H�U �D�Q�G �S�U�R�S�R�V�H�V �D �P�R�G�L�I�L�H�G �Y�H�U�V�L�R�Q�� �W�K�H �V�S�D�W�L�D�O

�D�W�W�H�Q�W�L�R�Q �E�O�R�F�N�� �6�H�O�I���D�W�W�H�Q�W�L�R�Q �D�S�S�H�D�U�V �R�Q�F�H �L�Q �W�K�H �I�H�D�W�X�U�H �H�[�W�U�D�F�W�L�R�Q �S�K�D�V�H�� �E�H�I�R�U�H �W�K�H �E�D�F�N

�S�U�R�M�H�F�W�L�R�Q �E�O�R�F�N�� �V�R �D�V �W�R �L�G�H�Q�W�L�I�\ �U�H�O�H�Y�D�Q�W �U�H�O�D�W�L�R�Q�V�K�L�S�V �L�Q �W�K�H �/�5 �L�P�D�J�H�� �,�W�V �V�H�F�R�Q�G �R�F�F�X�U��

�U�H�Q�F�H �L�V �L�Q �W�K�H �U�H�I�L�Q�H�G �E�D�F�N �S�U�R�M�H�F�W�L�R�Q �E�O�R�F�N�� �D�I�W�H�U �V�W�D�F�N�L�Q�J �W�K�H �/�5 �L�P�D�J�H �D�Q�G �W�K�H �G�R�Z�Q���V�F�D�O�H�G

�I�R�U�P �R�I �W�K�H �H�V�W�L�P�D�W�H�G �6�5 �L�P�D�J�H�� �Z�K�L�F�K �L�V �J�H�Q�H�U�D�W�H�G �E�\ �W�K�H �E�D�F�N �S�U�R�M�H�F�W�L�R�Q �E�O�R�F�N�� �7�K�H �V�S�D��

�W�L�D�O �D�W�W�H�Q�W�L�R�Q �E�O�R�F�N �F�R�P�S�X�W�H�V �F�U�R�V�V���F�R�U�U�H�O�D�W�L�R�Q �I�R�U �I�H�D�W�X�U�H �P�D�S�V �H�[�W�U�D�F�W�H�G �D�W �G�L�I�I�H�U�H�Q�W �G�H�S�W�K�V��

�W�K�U�R�X�J�K�R�X�W �W�K�H �E�D�F�N �S�U�R�M�H�F�W�L�R�Q �E�O�R�F�N��
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������ �8���1�H�W �$�U�F�K�L�W�H�F�W�X�U�H�V

�)�L�J�X�U�H ���� �7�K�H �5�8�1�H�W �D�U�F�K�L�W�H�F�W�X�U�H �>�����@ �>�����@�� �D �Y�D�U�L�D�W�L�R�Q �R�I �W�K�H �8���1�H�W �P�R�G�H�O �>�����@�� �Z�K�L�F�K
�D�G�G�V �U�H�V�L�G�X�D�O �F�R�Q�Q�H�F�W�L�R�Q�V �R�Q �W�K�H �G�R�Z�Q���V�F�D�O�L�Q�J �V�W�D�J�H�� �L�Q �R�U�G�H�U �W�R �H�Q�D�E�O�H �W�K�H �P�R�G�H�O �W�R �O�H�D�U�Q
�P�R�U�H �F�R�P�S�O�H�[ �I�H�D�W�X�U�H�V�� �,�Q�V�W�H�D�G �R�I �X�S���V�F�D�O�L�Q�J �W�K�U�R�X�J�K �G�H�F�R�Q�Y�R�O�X�W�L�R�Q �O�D�\�H�U�V�� �W�K�H �D�U�F�K�L�W�H�F�W�X�U�H

�P�D�N�H�V �X�V�H �R�I �S�L�[�H�O �V�K�X�I�I�O�H �O�D�\�H�U�V ���G�H�S�W�K���W�R���V�S�D�F�H �O�D�\�H�U�V����

�$�Q�R�W�K�H�U �Q�H�X�U�D�O �D�U�F�K�L�W�H�F�W�X�U�H �I�R�U �S�H�U�I�R�U�P�L�Q�J �L�P�D�J�H �V�X�S�H�U���U�H�V�R�O�X�W�L�R�Q �L�V �W�K�H �8���1�H�W �>�����@�� �Z�K�L�F�K �U�H��

�F�H�Q�W�O�\ �E�H�F�D�P�H �S�R�S�X�O�D�U �W�K�U�R�X�J�K �W�K�H �G�H�Y�H�O�R�S�P�H�Q�W �R�I �O�D�W�H�Q�W �G�L�I�I�X�V�L�R�Q �P�R�G�H�O�V �>�����@�� �2�Q�H �S�U�R�S�R�V�H�G

�Y�D�U�L�D�W�L�R�Q �I�R�U �W�K�L�V �D�U�F�K�L�W�H�F�W�X�U�H �L�V �W�K�H �5�8�1�H�W �>�����@ �>�����@�� �7�K�L�V �Q�H�W�Z�R�U�N �R�S�H�U�D�W�H�V �R�Q �D �E�L�F�X�E�L�F�D�O�O�\

�X�S���V�F�D�O�H�G �/�5 �L�P�D�J�H�� �$�V �V�K�R�Z�Q �L�Q �)�L�J�X�U�H ���� �W�K�H �I�H�D�W�X�U�H �P�D�S �G�L�P�H�Q�V�L�R�Q �L�V �V�H�T�X�H�Q�W�L�D�O�O�\ �G�H��

�F�U�H�D�V�H�G �W�K�U�R�X�J�K �S�R�R�O�L�Q�J �O�D�\�H�U�V�� �Z�K�L�O�H �W�K�H �F�K�D�Q�Q�H�O �F�R�X�Q�W �L�Q�F�U�H�D�V�H�V �R�Y�H�U �H�D�F�K �G�R�Z�Q�V�W�U�H�D�P �O�H�Y�H�O��

�7�K�L�V �S�D�U�W�L�F�X�O�D�U �V�W�D�J�H �W�D�N�H�V �W�K�H �U�R�O�H �R�I �D �I�H�D�W�X�U�H �H�[�W�U�D�F�W�L�R�Q �E�O�R�F�N�� �8�Q�O�L�N�H �W�K�H �R�U�L�J�L�Q�D�O �8���1�H�W

�D�U�F�K�L�W�H�F�W�X�U�H �>�����@�� �W�K�H �F�R�Q�Y�R�O�X�W�L�R�Q�D�O �V�H�T�X�H�Q�F�H�V �D�G�G �U�H�V�L�G�X�D�O �F�R�Q�Q�H�F�W�L�R�Q�V�� �L�Q �R�U�G�H�U �I�R�U �W�K�H �Q�H�W��

�Z�R�U�N �W�R �O�H�D�U�Q �P�R�U�H �F�R�P�S�O�H�[ �I�H�D�W�X�U�H�V�� �,�Q �W�K�H �V�H�F�R�Q�G �S�K�D�V�H�� �W�K�H �Q�H�W�Z�R�U�N �S�H�U�I�R�U�P�V �I�H�D�W�X�U�H �P�D�S

�X�S���V�F�D�O�L�Q�J �W�K�U�R�X�J�K �S�L�[�H�O �V�K�X�I�I�O�H �O�D�\�H�U�V ���G�H�S�W�K���W�R���V�S�D�F�H �O�D�\�H�U�V���� �Z�K�L�O�H �G�H�F�U�H�D�V�L�Q�J �W�K�H �F�K�D�Q�Q�H�O

�F�R�X�Q�W�� �%�H�I�R�U�H �H�D�F�K �F�R�Q�Y�R�O�X�W�L�R�Q �R�S�H�U�D�W�L�R�Q �L�Q �W�K�H �V�H�F�R�Q�G �V�W�D�J�H�� �W�K�H �W�H�Q�V�R�U�V �D�U�H �V�W�D�F�N�H�G �Z�L�W�K

�W�K�H �I�H�D�W�X�U�H�V �W�K�D�W �Z�H�U�H �S�U�H�Y�L�R�X�V�O�\ �U�H�I�L�Q�H�G �L�Q �W�K�H �G�R�Z�Q�Z�D�U�G �E�O�R�F�N�� �R�Q �W�K�H �V�D�P�H �O�H�Y�H�O��

����
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�)�L�J�X�U�H ���� �7�K�H �/�'�0 �D�U�F�K�L�W�H�F�W�X�U�H �>�����@�� �Z�K�L�F�K �P�D�S�V �W�K�H �L�Q�S�X�W �I�H�D�W�X�U�H�V �L�Q�W�R �D �O�D�W�H�Q�W �V�S�D�F�H
�W�K�U�R�X�J�K �W�K�H �G�L�I�I�X�V�L�R�Q �S�U�R�F�H�V�V�� �*�L�Y�H�Q �W�K�H �O�D�W�H�Q�W �U�H�S�U�H�V�H�Q�W�D�W�L�R�Q�� �W�K�H �Q�H�W�Z�R�U�N �J�H�Q�H�U�D�W�H�V �D�Q
�L�P�D�J�H �D�Q�G �S�H�U�I�R�U�P�V �W�K�H �G�H�Q�R�L�V�L�Q�J �V�W�H�S�� �X�V�L�Q�J �D�Q �8���1�H�W �D�X�J�P�H�Q�W�H�G �Z�L�W�K �F�U�R�V�V���D�W�W�H�Q�W�L�R�Q��

�5�H�F�H�Q�W �H�I�I�R�U�W�V �L�Q �J�H�Q�H�U�D�W�L�Y�H �P�R�G�H�O�V �G�H�Y�H�O�R�S�P�H�Q�W �O�H�G �W�R �W�K�H �G�H�V�L�J�Q �R�I �O�D�W�H�Q�W �G�L�I�I�X�V�L�R�Q �Q�H�W�Z�R�U�N�V

�>�����@�� �Z�K�L�F�K �S�U�H�V�H�Q�W�H�G �J�U�H�D�W �S�H�U�I�R�U�P�D�Q�F�H �I�R�U �Y�D�U�L�R�X�V �J�H�Q�H�U�D�W�L�Y�H �W�D�V�N�V�� �V�X�F�K �D�V �F�R�Q�G�L�W�L�R�Q�D�O �L�P��

�D�J�H �J�H�Q�H�U�D�W�L�R�Q�� �L�Q�S�D�L�Q�W�L�Q�J�� �D�Q�G �V�X�S�H�U���U�H�V�R�O�X�W�L�R�Q�� �)�L�J�X�U�H �� �L�O�O�X�V�W�U�D�W�H�V �W�K�H �P�R�G�H�O�� �Z�K�L�F�K �O�H�Y�H�U��

�D�J�H�V �W�K�H �W�U�D�Q�V�I�R�U�P�H�U �>�����@ �D�Q�G �D�X�W�R���H�Q�F�R�G�H�U �D�U�F�K�L�W�H�F�W�X�U�H �>�����@�� �7�K�H �L�Q�S�X�W �I�H�D�W�X�U�H�V �D�U�H �P�D�S�S�H�G

�L�Q�W�R �D �O�D�W�H�Q�W �V�S�D�F�H �W�K�U�R�X�J�K �W�K�H �G�L�I�I�X�V�L�R�Q �S�U�R�F�H�V�V�� �*�L�Y�H�Q �W�K�H �O�D�W�H�Q�W �U�H�S�U�H�V�H�Q�W�D�W�L�R�Q�� �W�K�H �Q�H�W��

�Z�R�U�N �J�H�Q�H�U�D�W�H�V �D�Q �L�P�D�J�H �D�Q�G �S�H�U�I�R�U�P�V �W�K�H �G�H�Q�R�L�V�L�Q�J �V�W�H�S�� �X�V�L�Q�J �D�Q �8���1�H�W �D�X�J�P�H�Q�W�H�G �Z�L�W�K

�F�U�R�V�V���D�W�W�H�Q�W�L�R�Q��
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������ �*�H�Q�H�U�D�W�L�Y�H �$�G�Y�H�U�V�D�U�L�D�O �1�H�W�Z�R�U�N�V

�)�L�J�X�U�H ������ �7�K�H �D�U�F�K�L�W�H�F�W�X�U�H �I�R�U �W�K�H �J�H�Q�H�U�D�W�R�U �D�Q�G �G�L�V�F�U�L�P�L�Q�D�W�R�U �Q�H�W�Z�R�U�N �R�I �6�5�*�$�1 �>�����@��
�7�K�H �J�H�Q�H�U�D�W�R�U �X�V�H�V �D �U�H�V�L�G�X�D�O �F�R�Q�Y�R�O�X�W�L�R�Q�D�O �Q�H�W�Z�R�U�N �D�U�F�K�L�W�H�F�W�X�U�H�� �Z�K�L�O�H �W�K�H �G�L�V�F�U�L�P�L�Q�D�W�R�U �L�V �D
�F�R�Q�Y�R�O�X�W�L�R�Q�D�O �P�R�G�H�O�� �$�O�W�K�R�X�J�K �6�5�*�$�1 �D�F�K�L�H�Y�H�V �E�H�O�R�Z �V�W�D�W�H���R�I���W�K�H���D�U�W �S�H�U�I�R�U�P�D�Q�F�H �L�Q �W�H�U�P�V
�R�I �S�H�D�N �V�L�J�Q�D�O���W�R���Q�R�L�V�H �U�D�W�L�R�� �W�K�H �U�H�V�X�O�W�V �D�U�H �S�K�R�W�R���U�H�D�O�L�V�W�L�F�� �R�S�W�L�P�L�]�L�Q�J �I�R�U �Y�L�V�X�D�O �S�H�U�F�H�S�W�L�R�Q��

�*�H�Q�H�U�D�W�L�Y�H �D�G�Y�H�U�V�D�U�L�D�O �P�R�G�H�O�V �>�����@ ���*�$�1�V�� �Z�H�U�H �V�X�F�F�H�V�V�I�X�O�O�\ �D�S�S�O�L�H�G �W�R �W�K�H �W�D�V�N �R�I �J�H�Q�H�U�D�W��

�L�Q�J �S�K�R�W�R���U�H�D�O�L�V�W�L�F �6�5 �L�P�D�J�H�V�� �R�S�W�L�P�L�]�L�Q�J �I�R�U �Y�L�V�X�D�O �S�H�U�F�H�S�W�L�R�Q�� �E�H�\�R�Q�G �W�K�H �U�H�V�X�O�W�V �D�F�K�L�H�Y�D�E�O�H

�E�\ �P�D�[�L�P�L�]�L�Q�J �W�K�H �V�W�U�X�F�W�X�U�D�O �V�L�P�L�O�D�U�L�W�\ �L�Q�G�H�[ �P�H�D�V�X�U�H �>�����@ ���6�6�,�0���� �6�5�*�$�1 �>�����@ �L�V �D�Q �H�[�D�P��

�S�O�H �R�I �V�X�F�K �P�R�G�H�O�� �O�H�Y�H�U�D�J�L�Q�J �W�K�H �W�U�D�G�L�W�L�R�Q�D�O �*�$�1 �D�U�F�K�L�W�H�F�W�X�U�H�� �$�V �G�L�V�S�O�D�\�H�G �L�Q �)�L�J�X�U�H ������

�W�K�H �P�R�G�H�O �L�V �F�R�P�S�U�L�V�H�G �R�I �W�Z�R �V�H�S�D�U�D�W�H �F�R�Q�Y�R�O�X�W�L�R�Q�D�O �Q�H�X�U�D�O �Q�H�W�Z�R�U�N�V�� �W�K�H �J�H�Q�H�U�D�W�R�U �D�Q�G �W�K�H

�G�L�V�F�U�L�P�L�Q�D�W�R�U�� �W�K�H �V�H�F�R�Q�G �R�Q�H �E�H�L�Q�J �X�V�H�G �R�Q�O�\ �G�X�U�L�Q�J �W�K�H �W�U�D�L�Q�L�Q�J �S�U�R�F�H�V�V�� �7�K�H �G�L�V�F�U�L�P�L�Q�D�W�R�U

�O�H�D�U�Q�V �W�R �G�L�V�W�L�Q�J�X�L�V�K �E�H�W�Z�H�H�Q �U�H�D�O �V�D�P�S�O�H�V �D�Q�G �V�D�P�S�O�H�V �W�K�D�W �Z�H�U�H �S�U�R�G�X�F�H�G �E�\ �W�K�H �J�H�Q�H�U�D�W�R�U��

�,�Q �S�D�U�D�O�O�H�O�� �W�K�H �J�H�Q�H�U�D�W�R�U �O�H�D�U�Q�V �W�R �S�U�R�G�X�F�H �V�D�P�S�O�H�V �W�K�D�W �D�U�H �S�K�R�W�R���U�H�D�O�L�V�W�L�F�� �L�Q �W�K�H �F�D�V�H �R�I

�V�X�S�H�U���U�H�V�R�O�X�W�L�R�Q�� �V�R �D�V �W�R �F�R�Q�I�X�V�H �W�K�H �G�L�V�F�U�L�P�L�Q�D�W�R�U �L�Q�W�R �E�H�O�L�H�Y�L�Q�J �W�K�D�W �W�K�H �J�H�Q�H�U�D�W�H�G �L�P�D�J�H�V

�D�U�H �D�F�W�X�D�O�O�\ �U�H�D�O�� �$�O�W�K�R�X�J�K �6�5�*�$�1 �D�F�K�L�H�Y�H�V �E�H�O�R�Z �V�W�D�W�H���R�I���W�K�H���D�U�W �S�H�U�I�R�U�P�D�Q�F�H �L�Q �W�H�U�P�V �R�I

�S�H�D�N �V�L�J�Q�D�O���W�R���Q�R�L�V�H �U�D�W�L�R�� �W�K�H �U�H�V�X�O�W�V �D�U�H �S�K�R�W�R���U�H�D�O�L�V�W�L�F�� �R�S�W�L�P�L�]�L�Q�J �I�R�U �Y�L�V�X�D�O �S�H�U�F�H�S�W�L�R�Q��
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�&�K�D�S�W�H�U �����(�[�S�O�R�U�H�G �0�H�W�K�R�G�V

�7�K�L�V �F�K�D�S�W�H�U �I�L�U�V�W �J�R�H�V �R�Y�H�U �W�K�H �E�D�V�H�O�L�Q�H �P�R�G�H�O�V�� �V�S�H�F�L�I�L�H�G �L�Q �6�H�F�W�L�R�Q ������ �W�K�D�W �Z�H�U�H �F�R�Q�V�L�G��

�H�U�H�G �I�R�U �W�K�H �H�[�S�H�U�L�P�H�Q�W�V�� �W�K�H�Q �G�H�V�F�U�L�E�H�V �W�K�H �D�U�F�K�L�W�H�F�W�X�U�H �I�R�U �W�K�H �S�U�R�S�R�V�H�G �Q�H�W�Z�R�U�N�V�� �G�X�U�L�Q�J

�6�H�F�W�L�R�Q �������� �7�K�H �G�H�V�L�J�Q �G�H�F�L�V�L�R�Q�V �W�K�D�W �Z�H�U�H �U�H�J�D�U�G�H�G �Z�K�H�Q �E�X�L�O�G�L�Q�J �W�K�H �P�R�G�H�O�V �Z�L�O�O �E�H �I�X�U��

�W�K�H�U �P�R�W�L�Y�D�W�H�G �L�Q �&�K�D�S�W�H�U ����

�7�K�H �E�D�V�H�O�L�Q�H�V �W�K�D�W �Z�H�U�H �X�V�H�G �D�V �D �V�W�D�U�W�L�Q�J �S�R�L�Q�W �I�R�U �W�K�H �H�[�S�O�R�U�D�W�L�R�Q �S�U�R�F�H�V�V �Z�H�U�H �V�H�O�H�F�W�H�G

�E�D�V�H�G �R�Q �E�R�W�K �S�H�U�I�R�U�P�D�Q�F�H �D�Q�G �H�I�I�L�F�L�H�Q�F�\ �F�U�L�W�H�U�L�D�� �R�S�W�L�Q�J �I�R�U �V�K�D�O�O�R�Z �D�Q�G �V�Z�L�I�W �D�U�F�K�L�W�H�F�W�X�U�H�V��

�V�R �D�V �W�R �H�Q�D�E�O�H �W�K�H �D�G�G�L�W�L�R�Q �R�I �V�X�S�S�O�H�P�H�Q�W�D�U�\ �F�R�P�S�R�Q�H�Q�W�V�� �Z�K�L�O�H �D�O�V�R �D�E�L�G�L�Q�J �E�\ �W�K�H �L�Q�I�H�U��

�H�Q�F�H �W�L�P�H �F�R�Q�V�W�U�D�L�Q�W�V�� �H�Q�V�X�U�L�Q�J �U�H�D�O���W�L�P�H �H�[�H�F�X�W�L�R�Q �R�Q �F�R�P�S�X�W�H�U �*�3�8�¶�V�� �D�Q�G �E�H�O�R�Z �� �V�H�F�R�Q�G�V

�L�Q�I�H�U�H�Q�F�H �W�L�P�H �I�R�U �P�R�E�L�O�H �S�U�R�F�H�V�V�R�U�V��

������ �%�D�V�H�O�L�Q�H �0�R�G�H�O�V

�7�K�H �E�D�V�H�O�L�Q�H �P�R�G�H�O�V �X�V�H�G �D�V �D �V�W�D�U�W�L�Q�J �S�R�L�Q�W �I�R�U �W�K�H �H�[�S�H�U�L�P�H�Q�W�V �U�H�S�U�H�V�H�Q�W �Y�D�U�L�D�W�L�R�Q�V �R�I �V�X�E��

�S�L�[�H�O �F�R�Q�Y�R�O�X�W�L�R�Q�D�O �Q�H�X�U�D�O �Q�H�W�Z�R�U�N�V�� �J�L�Y�H�Q �W�K�H �V�K�D�O�O�R�Z �D�Q�G �H�I�I�L�F�L�H�Q�W �G�H�V�L�J�Q �R�I �V�X�F�K �D�U�F�K�L�W�H�F��

�W�X�U�H�V�� �D�F�K�L�H�Y�L�Q�J �J�R�R�G �S�H�U�I�R�U�P�D�Q�F�H �D�Q�G �L�Q�I�H�U�H�Q�F�H �W�L�P�H �L�Q �W�K�H �F�R�Q�W�H�[�W �R�I �F�R�Q�V�W�U�D�L�Q�H�G �G�H�Y�L�F�H�V��

�6�H�F�W�L�R�Q ���������� �G�H�V�F�U�L�E�H�V �W�K�H �F�R�Q�V�L�G�H�U�H�G �(�6�3�&�1 �D�U�F�K�L�W�H�F�W�X�U�H �>�����@�� �Z�K�L�F�K �Z�D�V �X�V�H�G �G�X�U�L�Q�J �W�K�H

�I�L�U�V�W �V�W�D�J�H �R�I �W�K�H �H�[�S�H�U�L�P�H�Q�W�V�� �7�K�H�Q�� �6�H�F�W�L�R�Q ���������� �J�R�H�V �R�Y�H�U �W�K�H �F�K�R�V�H�Q �Y�D�U�L�D�Q�W �I�R�U �W�K�H �6�&��

�6�5�1 �P�R�G�H�O �>�����@�� �Z�K�L�F�K �H�[�S�D�Q�G�V �W�K�H �R�U�L�J�L�Q�D�O �V�X�E���S�L�[�H�O �F�R�Q�Y�R�O�X�W�L�R�Q�D�O �D�U�F�K�L�W�H�F�W�X�U�H�� �L�Q�W�U�R�G�X�F�L�Q�J

�U�H�V�L�G�X�D�O �O�H�D�U�Q�L�Q�J �W�K�U�R�X�J�K �F�R�Q�F�D�W�H�Q�D�W�L�R�Q���E�D�V�H�G �V�N�L�S �F�R�Q�Q�H�F�W�L�R�Q�V�� �D�Q�G �D �U�H�S�D�U�D�P�H�W�H�U�L�]�D�E�O�H �E�O�R�F�N��

�P�H�D�Q�W �W�R �L�Q�F�U�H�D�V�H �W�K�H �P�R�G�H�O�¶�V �H�I�I�H�F�W�L�Y�H�Q�H�V�V �W�K�U�R�X�J�K �R�Y�H�U���S�D�U�D�P�H�W�H�U�L�]�D�W�L�R�Q��
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�F�R�X�Q�W �L�Q �W�K�H �I�H�D�W�X�U�H �H�[�W�U�D�F�W�L�R�Q �V�H�F�W�L�R�Q�� �7�K�H �U�H�F�R�Q�V�W�U�X�F�W�L�R�Q �E�O�R�F�N �L�V �F�R�P�S�U�L�V�H�G �R�I �D
�F�R�Q�Y�R�O�X�W�L�R�Q �Z�L�W�K �D �F�K�D�Q�Q�H�O �F�R�X�Q�W �H�T�X�D�O �W�R �W�K�H �V�T�X�D�U�H�G �X�S�V�F�D�O�L�Q�J �I�D�F�W�R�U �P�X�O�W�L�S�O�L�H�G �E�\ �W�K�H
�W�D�U�J�H�W �F�K�D�Q�Q�H�O �F�R�X�Q�W�� �V�R �W�K�D�W �W�K�H �I�H�D�W�X�U�H �P�D�S�V �F�D�Q �E�H �W�U�D�Q�V�I�R�U�P�H�G �L�Q�W�R �W�K�H �K�L�J�K���U�H�V�R�O�X�W�L�R�Q

�L�P�D�J�H �W�K�U�R�X�J�K �W�K�H �G�H�S�W�K���W�R���V�S�D�F�H �O�D�\�H�U�� �7�K�H �L�P�S�O�H�P�H�Q�W�D�W�L�R�Q �X�W�L�O�L�]�H�G �D�V �D �E�D�V�H�O�L�Q�H �X�V�H�V
�K�\�S�H�U�E�R�O�L�F �W�D�Q�J�H�Q�W �D�F�W�L�Y�D�W�L�R�Q �H�[�F�O�X�V�L�Y�H�O�\�� �D�Q�G �W�K�H �Z�H�L�J�K�W�V �I�R�U �W�K�H �F�R�Q�Y�R�O�X�W�L�R�Q�D�O �O�D�\�H�U�V �D�U�H
�V�F�D�O�H�G �G�X�U�L�Q�J �W�K�H �L�Q�L�W�L�D�O�L�]�D�W�L�R�Q �S�U�R�F�H�V�V �X�V�L�Q�J �D �U�D�Q�G�R�P �Q�R�U�P�D�O �G�L�V�W�U�L�E�X�W�L�R�Q �R�I �P�H�D�Q �� �D�Q�G

�V�W�D�Q�G�D�U�G �G�H�Y�L�D�W�L�R�Q ������������

�7�K�H �I�L�U�V�W �F�R�Q�V�L�G�H�U�H�G �E�D�V�H�O�L�Q�H �P�R�G�H�O �L�V �W�K�H �(�I�I�L�F�L�H�Q�W �6�X�E���3�L�[�H�O �&�R�Q�Y�R�O�X�W�L�R�Q�D�O �1�H�X�U�D�O �1�H�W�Z�R�U�N

���(�6�3�&�1�� �>�����@�� �Z�K�L�F�K �H�P�S�O�R�\�V �W�K�H �V�X�E���S�L�[�H�O �F�R�Q�Y�R�O�X�W�L�R�Q�D�O �O�D�\�H�U �W�R �S�H�U�I�R�U�P �G�H�S�W�K�Z�L�V�H �W�U�D�Q�V�S�R��

�V�L�W�L�R�Q�� �W�K�X�V �S�U�H�V�H�U�Y�L�Q�J �D �I�H�D�W�X�U�H �P�D�S �G�L�P�H�Q�V�L�R�Q �H�T�X�D�O �W�R �W�K�H �O�R�Z���U�H�V�R�O�X�W�L�R�Q �L�P�D�J�H �G�L�P�H�Q�V�L�R�Q��

�Z�K�L�O�H �D�G�G�L�Q�J �F�R�P�S�O�H�[�L�W�\ �W�K�U�R�X�J�K �L�Q�F�U�H�D�V�H�G �G�H�S�W�K�� �$�V �S�U�H�V�H�Q�W�H�G �L�Q �6�H�F�W�L�R�Q �������� �(�6�3�&�1 �D�O�O�R�Z�V

�I�R�U �L�Q�F�U�H�D�V�H�G �S�D�U�D�O�O�H�O�L�V�P �I�R�U �W�K�H �F�R�Q�Y�R�O�X�W�L�R�Q�D�O �R�S�H�U�D�W�L�R�Q�V�� �V�L�Q�F�H �*�3�8�¶�V �F�D�Q �S�H�U�I�R�U�P �R�S�H�U�D�W�L�R�Q�V

�I�R�U �G�L�I�I�H�U�H�Q�W �F�K�D�Q�Q�H�O�V �F�R�Q�F�X�U�U�H�Q�W�O�\��

�)�L�J�X�U�H ���� �G�H�S�L�F�W�V �W�K�H �(�6�3�&�1 �D�U�F�K�L�W�H�F�W�X�U�H�� �Z�K�L�F�K �V�H�T�X�H�Q�W�L�D�O�O�\ �H�[�W�U�D�F�W�V �I�H�D�W�X�U�H�V �W�K�U�R�X�J�K �Q�R�Q��

�O�L�Q�H�D�U�O�\ �D�F�W�L�Y�D�W�H�G �F�R�Q�Y�R�O�X�W�L�R�Q�D�O �O�D�\�H�U�V�� �X�V�L�Q�J �D �G�H�F�U�H�D�V�L�Q�J �N�H�U�Q�H�O �V�L�]�H �D�Q�G �I�L�O�W�H�U �F�R�X�Q�W �L�Q �W�K�H

�I�H�D�W�X�U�H �H�[�W�U�D�F�W�L�R�Q �V�H�F�W�L�R�Q�� �7�K�H �V�H�F�R�Q�G �S�D�U�W �R�I �W�K�H �Q�H�W�Z�R�U�N �L�V �F�R�P�S�U�L�V�H�G �R�I �D �F�R�Q�Y�R�O�X�W�L�R�Q �Z�L�W�K

�D �F�K�D�Q�Q�H�O �F�R�X�Q�W �H�T�X�D�O �W�R �W�K�H �V�T�X�D�U�H�G �X�S�V�F�D�O�L�Q�J �I�D�F�W�R�U �P�X�O�W�L�S�O�L�H�G �E�\ �W�K�H �W�D�U�J�H�W �F�K�D�Q�Q�H�O �F�R�X�Q�W��

�V�R �W�K�D�W �W�K�H �I�H�D�W�X�U�H �P�D�S�V �F�D�Q �E�H �W�U�D�Q�V�I�R�U�P�H�G �L�Q�W�R �W�K�H �K�L�J�K���U�H�V�R�O�X�W�L�R�Q �L�P�D�J�H �W�K�U�R�X�J�K �W�K�H �G�H�S�W�K��

�W�R���V�S�D�F�H �O�D�\�H�U�� �D�V �S�L�F�W�X�U�H�G �L�Q �)�L�J�X�U�H ����

�7�K�H �(�I�I�L�F�L�H�Q�W �6�X�E���3�L�[�H�O �&�R�Q�Y�R�O�X�W�L�R�Q�D�O �1�H�X�U�D�O �1�H�W�Z�R�U�N �D�U�F�K�L�W�H�F�W�X�U�H �U�H�S�U�H�V�H�Q�W�V �W�K�H �V�W�D�U�W�L�Q�J �S�R�L�Q�W

�I�R�U �D�O�O �W�K�H �S�H�U�I�R�U�P�H�G �H�[�S�H�U�L�P�H�Q�W�V�� �D�V �I�X�U�W�K�H�U �H�[�S�D�Q�G�H�G �L�Q �&�K�D�S�W�H�U ����
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�)�L�J�X�U�H ������ �7�K�H �6�N�L�S���&�R�Q�F�D�W�H�Q�D�W�H�G �6�X�S�H�U���5�H�V�R�O�X�W�L�R�Q �1�H�W�Z�R�U�N ���6�&�6�5�1�� �>�����@�� �Z�K�L�F�K �H�[�S�D�Q�G�V
�W�K�H �(�6�3�&�1 �D�U�F�K�L�W�H�F�W�X�U�H �>�����@ �E�\ �D�G�G�L�Q�J �D �V�N�L�S �O�D�\�H�U �W�K�D�W �F�R�Q�F�D�W�H�Q�D�W�H�V �W�K�H �O�R�Z���U�H�V�R�O�X�W�L�R�Q
�L�P�D�J�H �Z�L�W�K �W�K�H �L�Q�W�H�U�P�H�G�L�D�U�\ �I�H�D�W�X�U�H �P�D�S�V�� �D�V �D �P�R�U�H �H�I�I�L�F�L�H�Q�W �Z�D�\ �R�I �S�U�R�S�D�J�D�W�L�Q�J �W�K�H

�U�H�V�L�G�X�D�O�� �S�U�R�Y�L�G�L�Q�J �E�H�W�W�H�U �L�Q�I�H�U�H�Q�F�H �W�L�P�H �F�R�P�S�D�U�H�G �W�R �D�Q �D�G�G�L�W�L�R�Q �R�S�H�U�D�W�L�R�Q�� �$�V �G�H�S�L�F�W�H�G �L�Q
�)�L�J�X�U�H ������ �W�K�H �Q�H�W�Z�R�U�N �P�D�N�H�V �X�V�H �R�I �U�H�S�D�U�D�P�H�W�H�U�L�]�H�G �E�O�R�F�N�V �I�R�U �L�P�S�U�R�Y�L�Q�J �S�H�U�I�R�U�P�D�Q�F�H

�W�K�U�R�X�J�K �R�Y�H�U���S�D�U�D�P�H�W�H�U�L�]�D�W�L�R�Q��

�)�L�J�X�U�H ������ �7�K�H �U�H�S�D�U�D�P�H�W�H�U�L�]�H�G �E�O�R�F�N �D�U�F�K�L�W�H�F�W�X�U�H�V �D�V �X�W�L�O�L�]�H�G �L�Q �W�K�H �R�U�L�J�L�Q�D�O
�6�N�L�S���&�R�Q�F�D�W�H�Q�D�W�H�G �6�X�S�H�U���5�H�V�R�O�X�W�L�R�Q �1�H�W�Z�R�U�N ���6�&�6�5�1�� �>�����@�� �X�V�L�Q�J �U�H�S�D�U�D�P�H�W�H�U�L�]�H�G

�F�R�Q�Y�R�O�X�W�L�R�Q�V�� �Z�K�L�F�K �D�F�W �D�V �W�Z�R �V�H�S�D�U�D�W�H �F�R�Q�Y�R�O�X�W�L�R�Q�D�O �O�D�\�H�U�V �Z�L�W�K �N�H�U�Q�H�O �V�L�]�H�V �� �D�Q�G ����
�G�X�U�L�Q�J �W�K�H �W�U�D�L�Q�L�Q�J �V�W�D�J�H�� �$�I�W�H�U �W�U�D�L�Q�L�Q�J �W�K�H �Q�H�W�Z�R�U�N�� �W�K�H �F�R�Q�Y�R�O�X�W�L�R�Q�D�O �O�D�\�H�U�V �D�U�H �P�H�U�J�H�G

�L�Q�W�R �D �V�L�Q�J�O�H �R�Q�H�� �L�P�S�U�R�Y�L�Q�J �W�K�H �E�O�R�F�N�¶�V �H�[�H�F�X�W�L�R�Q �W�L�P�H �G�X�U�L�Q�J �L�Q�I�H�U�H�Q�F�H�� �7�K�H �L�P�S�O�H�P�H�Q�W�D�W�L�R�Q
�X�V�H�G �W�K�U�R�X�J�K�R�X�W �W�K�H �U�H�S�R�U�W�¶�V �H�[�S�H�U�L�P�H�Q�W�V �G�R�H�V �Q�R�W �X�V�H �U�H�S�D�U�D�P�H�W�H�U�L�]�D�W�L�R�Q�� �R�S�W�L�Q�J �W�R �X�V�H �W�K�H

�V�D�P�H �Q�H�W�Z�R�U�N �D�U�F�K�L�W�H�F�W�X�U�H �G�X�U�L�Q�J �E�R�W�K �W�U�D�L�Q�L�Q�J �D�Q�G �L�Q�I�H�U�H�Q�F�H�� �I�R�U �V�L�P�S�O�L�F�L�W�\��

�)�L�J�X�U�H ���� �S�R�U�W�U�D�\�V �W�K�H �E�D�V�H�O�L�Q�H �X�V�H�G �I�R�U �W�K�H �V�H�F�R�Q�G �V�W�D�J�H �R�I �W�K�H �H�[�S�H�U�L�P�H�Q�W�V�� �Z�K�L�F�K �L�V �D �P�R�G��

�L�I�L�H�G �Y�H�U�V�L�R�Q �R�I �W�K�H �6�N�L�S���&�R�Q�F�D�W�H�Q�D�W�H�G �6�X�S�H�U���5�H�V�R�O�X�W�L�R�Q �1�H�W�Z�R�U�N ���6�&�6�5�1�� �>�����@�� �W�K�D�W �H�[�W�H�Q�G�V

�W�K�H �D�I�R�U�H�P�H�Q�W�L�R�Q�H�G �V�X�E���S�L�[�H�O �F�R�Q�Y�R�O�X�W�L�R�Q�D�O �D�U�F�K�L�W�H�F�W�X�U�H �E�\ �D�G�G�L�Q�J �D �V�N�L�S �O�D�\�H�U �W�K�D�W �F�R�Q�F�D�W�H��

�Q�D�W�H�V �W�K�H �O�R�Z���U�H�V�R�O�X�W�L�R�Q �L�P�D�J�H �Z�L�W�K �W�K�H �L�Q�W�H�U�P�H�G�L�D�U�\ �I�H�D�W�X�U�H �P�D�S�V�� �D�V �D �P�R�U�H �H�I�I�L�F�L�H�Q�W �Z�D�\

�R�I �S�U�R�S�D�J�D�W�L�Q�J �W�K�H �U�H�V�L�G�X�D�O�� �S�U�R�Y�L�G�L�Q�J �E�H�W�W�H�U �L�Q�I�H�U�H�Q�F�H �W�L�P�H �F�R�P�S�D�U�H�G �W�R �D�Q �D�G�G�L�W�L�R�Q �R�S�H�U�D�W�L�R�Q��

�,�Q �R�U�G�H�U �W�R �L�P�S�U�R�Y�H �Q�H�W�Z�R�U�N �S�H�U�I�R�U�P�D�Q�F�H �W�K�U�R�X�J�K �R�Y�H�U���S�D�U�D�P�H�W�H�U�L�]�D�W�L�R�Q�� �Z�K�L�O�H �D�O�V�R �P�D�L�Q�W�D�L�Q��

�L�Q�J �H�I�I�L�F�L�H�Q�F�\�� �W�K�H �D�X�W�K�R�U�V �S�U�R�S�R�V�H �W�K�H �X�V�D�J�H �R�I �D �U�H�S�D�U�D�P�H�W�H�U�L�]�H�G �E�O�R�F�N�� �Z�K�L�F�K �P�D�N�H�V �X�V�H �R�I

�U�H�S�D�U�D�P�H�W�H�U�L�]�H�G �F�R�Q�Y�R�O�X�W�L�R�Q�V�� �D�V �V�K�R�Z�Q �L�Q �)�L�J�X�U�H ������ �)�R�U �V�L�P�S�O�L�F�L�W�\�� �W�K�H �P�R�G�H�O �F�R�Q�V�L�G�H�U�H�G �L�Q

�W�K�H �H�[�S�H�U�L�P�H�Q�W�V �X�W�L�O�L�]�H�V �V�L�P�S�O�H �F�R�Q�Y�R�O�X�W�L�R�Q �R�S�H�U�D�W�L�R�Q�V��

����
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������ �3�U�R�S�R�V�H�G �0�R�G�H�O�V

�7�K�H �I�R�O�O�R�Z�L�Q�J �V�H�F�W�L�R�Q�V �D�U�H �G�H�V�F�U�L�E�L�Q�J �W�K�H �D�U�F�K�L�W�H�F�W�X�U�H�V �W�K�D�W �Z�H�U�H �W�H�V�W�H�G �G�X�U�L�Q�J �W�K�H �H�[�S�H�U�L�P�H�Q��

�W�D�W�L�R�Q �S�K�D�V�H�� �D�Q�G �F�R�P�S�D�U�H�G �W�R �W�K�H �E�D�V�H�O�L�Q�H�V �S�U�H�V�H�Q�W�H�G �L�Q �6�H�F�W�L�R�Q �������� �$�V �P�H�Q�W�L�R�Q�H�G �S�U�H�Y�L��

�R�X�V�O�\�� �W�K�H �J�R�D�O�V �Z�H�U�H �W�R �V�H�T�X�H�Q�W�L�D�O�O�\ �R�S�W�L�P�L�]�H �I�R�U �S�H�D�N �V�L�J�Q�D�O���W�R���Q�R�L�V�H �U�D�W�L�R �>�����@�� �W�K�H�Q �I�R�U

�W�K�H �O�H�D�U�Q�H�G �S�H�U�F�H�S�W�X�D�O �L�P�D�J�H �S�D�W�F�K �V�L�P�L�O�D�U�L�W�\ �V�F�R�U�H �>�����@�� �Z�K�L�O�H �D�O�V�R �F�R�Q�V�L�G�H�U�L�Q�J �W�K�H �V�W�U�X�F�W�X�U�D�O

�V�L�P�L�O�D�U�L�W�\ �L�Q�G�H�[ �P�H�D�V�X�U�H �>�����@�� �Z�K�H�Q �G�H�V�L�J�Q�L�Q�J �W�K�H �P�R�G�H�O�V�� �$�G�G�L�W�L�R�Q�D�O�O�\�� �R�Q�H �F�R�Q�V�W�U�D�L�Q�W �W�K�D�W

�Z�D�V �F�R�Q�V�L�G�H�U�H�G �Z�K�H�Q �E�X�L�O�G�L�Q�J �W�K�H �Q�H�W�Z�R�U�N�V �Z�D�V �P�D�L�Q�W�D�L�Q�L�Q�J �U�H�D�O���W�L�P�H �H�[�H�F�X�W�L�R�Q �R�Q �F�R�P�S�X�W�H�U

�*�3�8�¶�V�� �D�Q�G �E�H�O�R�Z �� �V�H�F�R�Q�G�V �L�Q�I�H�U�H�Q�F�H �W�L�P�H �R�Q �P�R�E�L�O�H �S�U�R�F�H�V�V�R�U�V��

�7�K�H �I�L�U�V�W �L�W�H�U�D�W�L�R�Q�� �8�)���(�6�3�&�1�� �Z�K�L�F�K �L�V �G�H�V�F�U�L�E�H�G �L�Q �6�H�F�W�L�R�Q ������������ �H�Q�K�D�Q�F�H�V �W�K�H �(�6�3�&�1 �D�U��

�F�K�L�W�H�F�W�X�U�H �>�����@ �E�\ �X�V�L�Q�J �D �I�L�[�H�G���V�L�]�H �N�H�U�Q�H�O �D�Q�G �D �F�R�Q�V�W�D�Q�W �Q�X�P�E�H�U �R�I �I�H�D�W�X�U�H �P�D�S�V �I�R�U �D�O�O

�F�R�Q�Y�R�O�X�W�L�R�Q�D�O �O�D�\�H�U�V�� �H�[�F�H�S�W �I�R�U �W�K�H �O�D�V�W �R�Q�H�� �Z�K�L�F�K �L�V �V�X�S�S�R�V�H�G �W�R �V�F�D�O�H �W�K�H �Q�X�P�E�H�U �R�I �F�K�D�Q��

�Q�H�O�V �L�Q �D �P�D�Q�Q�H�U �W�K�D�W �V�H�U�Y�H�V �W�K�H �S�L�[�H�O �V�K�X�I�I�O�H �O�D�\�H�U �Z�L�W�K �W�K�H �D�S�S�U�R�S�U�L�D�W�H �G�L�P�H�Q�V�L�R�Q�V��

�7�K�H�Q�� �6�H�F�W�L�R�Q ���������� �G�H�V�F�U�L�E�H�V �D�Q �D�O�W�H�U�Q�D�W�L�Y�H �I�R�U �W�K�H �8���1�H�W �D�U�F�K�L�W�H�F�W�X�U�H �>�����@�� �F�D�O�O�H�G �)�5���8�1�(�7��

�Z�K�L�F�K �U�H�P�R�Y�H�V �W�K�H �S�R�R�O�L�Q�J �D�Q�G �G�H�F�R�Q�Y�R�O�X�W�L�R�Q�D�O �O�D�\�H�U�V�� �W�R �P�D�L�Q�W�D�L�Q �D �F�R�Q�V�W�D�Q�W �I�H�D�W�X�U�H �P�D�S

�G�L�P�H�Q�V�L�R�Q�� �D�Q�G �H�Q�V�X�U�H �W�K�D�W �W�K�H �O�R�Z���U�H�V�R�O�X�W�L�R�Q �L�P�D�J�H �F�D�Q �H�P�S�O�R�\ �D�Q�\ �V�L�]�H��

�6�H�F�W�L�R�Q ���������� �D�Q�G �6�H�F�W�L�R�Q ���������� �G�H�V�F�U�L�E�H �W�Z�R �S�U�R�S�R�V�H�G �Q�H�W�Z�R�U�N�V �W�K�D�W �H�Q�I�R�U�F�H �U�H�V�L�G�X�D�O �O�H�D�U�Q�L�Q�J

�I�R�U �W�K�H �E�D�V�H�O�L�Q�H �6�&�6�5�1 �P�R�G�H�O �>�����@�� �W�K�U�R�X�J�K �W�K�H �D�G�G�L�W�L�R�Q �R�I �D �Q�H�D�U�H�V�W���Q�H�L�J�K�E�R�U�V �X�S�V�F�D�O�L�Q�J

�E�O�R�F�N�� �I�R�O�O�R�Z�H�G �E�\ �D �G�H�S�W�K���W�R���V�S�D�F�H�� �D�W�W�H�P�S�W�L�Q�J �W�R �L�P�S�U�R�Y�H �F�R�Q�Y�H�U�J�H�Q�F�H �V�S�H�H�G �D�Q�G �S�H�U�I�R�U��

�P�D�Q�F�H�� �Z�L�W�K�R�X�W �L�P�S�D�F�W�L�Q�J �W�K�H �L�Q�I�H�U�H�Q�F�H �W�L�P�H�� �P�D�L�Q�W�D�L�Q�L�Q�J �L�W �W�K�U�R�X�J�K �S�D�U�D�O�O�H�O�L�]�D�W�L�R�Q��

�/�D�V�W�O�\�� �6�H�F�W�L�R�Q ���������� �S�U�H�V�H�Q�W�V �W�K�H �I�L�Q�D�O �D�U�F�K�L�W�H�F�W�X�U�H �G�H�F�L�V�L�R�Q�V�� �Z�K�L�F�K �Z�H�U�H �W�H�V�W�H�G �R�Q �E�R�W�K �W�K�H

�(�6�3�&�1 �D�Q�G �W�K�H �6�&�6�5�1�� �7�K�H �G�L�V�F�X�V�V�H�G �P�R�G�H�O �U�H�S�R�V�L�W�L�R�Q�V �W�K�H �X�S�V�F�D�O�L�Q�J �V�W�D�J�H �D�W �W�K�H �E�H�J�L�Q�Q�L�Q�J

�R�I �W�K�H �P�D�L�Q �E�U�D�Q�F�K�� �V�R �D�V �W�R �I�X�U�W�K�H�U �L�P�S�U�R�Y�H �S�H�U�I�R�U�P�D�Q�F�H �E�\ �S�U�R�Y�L�G�L�Q�J �W�K�H �S�U�L�Q�F�L�S�D�O �V�W�D�J�H�V �R�I

�W�K�H �Q�H�W�Z�R�U�N �Z�L�W�K �D�Q �X�S�V�F�D�O�H�G �E�D�V�H�O�L�Q�H�� �7�K�H �Q�H�W�Z�R�U�N �P�D�L�Q�W�D�L�Q�V �W�K�H �U�H�V�L�G�X�D�O �O�H�D�U�Q�L�Q�J �S�U�L�Q�F�L�S�O�H

�E�\ �F�R�Q�W�L�Q�X�L�Q�J �W�R �H�Q�I�R�U�F�H �U�H�V�L�G�X�D�O �O�H�D�U�Q�L�Q�J��

����
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���������� �8�Q�L�I�R�U�P���)�L�O�W�H�U �(�6�3�&�1

�)�L�J�X�U�H ������ �7�K�H �8�)���(�6�3�&�1 �P�R�G�H�O�� �Z�K�L�F�K �Z�D�V �W�H�V�W�H�G �L�Q �W�Z�R �Y�D�U�L�D�Q�W�V�� �K�D�Y�L�Q�J �� �D�Q�G��
�U�H�V�S�H�F�W�L�Y�H�O�\�� �� �F�R�Q�Y�R�O�X�W�L�R�Q�D�O �O�D�\�H�U�V�� �7�K�H �D�U�F�K�L�W�H�F�W�X�U�H �P�R�G�L�I�L�H�V �W�K�H �R�U�L�J�L�Q�D�O �(�6�3�&�1 �>�����@�� �E�\

�V�Z�L�W�F�K�L�Q�J �W�R �5�H�/�8 �D�F�W�L�Y�D�W�L�R�Q�V�� �U�H�Y�H�U�V�L�Q�J �W�K�H �R�U�G�H�U �I�R�U �W�K�H �F�O�L�S�S�L�Q�J �D�Q�G �G�H�S�W�K���W�R���V�S�D�F�H �O�D�\�H�U�V��
�L�Q�L�W�L�D�O�L�]�L�Q�J �F�R�Q�Y�R�O�X�W�L�R�Q�V �X�V�L�Q�J �W�K�H �*�O�R�U�R�W �Q�R�U�P�D�O �G�L�V�W�U�L�E�X�W�L�R�Q �>�����@�� �D�Q�G �P�D�L�Q�W�D�L�Q�L�Q�J �D �F�R�Q�V�W�D�Q�W

�Q�X�P�E�H�U �R�I ���� �F�K�D�Q�Q�H�O�V �D�Q�G �D �I�L�[�H�G �N�H�U�Q�H�O �V�L�]�H �R�I ����

�7�K�H �I�L�U�V�W �L�W�H�U�D�W�L�R�Q �L�P�S�O�H�P�H�Q�W�H�G �L�Q �W�K�H �H�[�S�H�U�L�P�H�Q�W�D�W�L�R�Q �S�K�D�V�H �F�R�Q�V�L�V�W�V �R�I �H�Q�K�D�Q�F�L�Q�J �W�K�H �H�[�L�V�W��

�L�Q�J �(�6�3�&�1 �D�U�F�K�L�W�H�F�W�X�U�H �>�����@ �G�H�V�F�U�L�E�H�G �L�Q �6�H�F�W�L�R�Q ������������ �E�\ �V�Z�L�W�F�K�L�Q�J �W�R �5�H�/�8 �D�F�W�L�Y�D�W�L�R�Q�V��

�W�R �S�U�H�Y�H�Q�W �W�K�H �Y�D�Q�L�V�K�L�Q�J �J�U�D�G�L�H�Q�W �L�V�V�X�H�� �Z�K�L�F�K �R�F�F�X�U�V �L�Q �V�L�J�P�R�L�G�D�O �D�F�W�L�Y�D�W�L�R�Q�V�� �L�Q�F�O�X�G�L�Q�J �W�K�H

�K�\�S�H�U�E�R�O�L�F �W�D�Q�J�H�Q�W�� �V�O�R�Z�L�Q�J �G�R�Z�Q �W�K�H �Q�H�W�Z�R�U�N�¶�V �F�R�Q�Y�H�U�J�H�Q�F�H �V�S�H�H�G �>�����@�� �7�K�H �R�U�L�J�L�Q�D�O �(�6�3�&�1

�L�P�S�O�H�P�H�Q�W�D�W�L�R�Q �F�O�L�S�V �W�K�H �R�X�W�S�X�W �D�I�W�H�U �V�X�S�H�U���U�H�V�R�O�Y�L�Q�J �W�K�H �L�P�D�J�H�� �W�R �H�Q�V�X�U�H �W�K�D�W �W�K�H �R�X�W�S�X�W �G�D�W�D

�L�V �L�Q �W�K�H �U�H�T�X�L�U�H�G �U�D�Q�J�H�� �+�R�Z�H�Y�H�U�� �U�H�Y�H�U�V�L�Q�J �W�K�H �R�U�G�H�U �R�I �W�K�H �G�H�S�W�K���W�R���V�S�D�F�H �D�Q�G �F�O�L�S �O�D�\�H�U�V

�F�D�X�V�H�G �D�Q �L�Q�F�U�H�D�V�H �L�Q �L�Q�I�H�U�H�Q�F�H �V�S�H�H�G�� �$�Q�R�W�K�H�U �L�P�S�U�R�Y�H�P�H�Q�W �F�R�Q�V�L�V�W�V �R�I �U�H�S�O�D�F�L�Q�J �W�K�H �U�D�Q�G�R�P

�Q�R�U�P�D�O �Z�H�L�J�K�W �L�Q�L�W�L�D�O�L�]�D�W�L�R�Q �Z�L�W�K �W�K�H �*�O�R�U�R�W �Q�R�U�P�D�O �G�L�V�W�U�L�E�X�W�L�R�Q �>�����@�� �Z�K�L�F�K �H�Q�V�X�U�H�V �W�K�D�W �W�K�H

�Y�D�U�L�D�W�L�R�Q �I�R�U �W�K�H �D�F�W�L�Y�D�W�L�R�Q�V �U�H�P�D�L�Q�V �U�H�O�D�W�L�Y�H�O�\ �F�R�Q�V�W�D�Q�W �D�F�U�R�V�V �W�K�H �Q�H�W�Z�R�U�N�� �G�X�U�L�Q�J �W�K�H �W�U�D�L�Q�L�Q�J

�S�U�R�F�H�V�V�� �)�L�Q�D�O�O�\�� �W�K�H �F�R�Q�Y�R�O�X�W�L�R�Q�V �Z�H�U�H �D�O�O �V�H�W �W�R �D �I�L�[�H�G �Q�X�P�E�H�U �R�I ���� �F�K�D�Q�Q�H�O�V �D�Q�G �D �N�H�U�Q�H�O

�V�L�]�H �R�I ���� �H�Q�V�X�U�L�Q�J �D �F�R�Q�V�L�V�W�H�Q�W �L�Q�I�R�U�P�D�W�L�R�Q �I�O�R�Z�� �Z�K�L�O�H �D�O�V�R �L�P�S�U�R�Y�L�Q�J �V�S�H�H�G �E�\ �U�H�G�X�F�L�Q�J �W�K�H

�Q�X�P�E�H�U �R�I �I�O�R�D�W�L�Q�J���S�R�L�Q�W �R�S�H�U�D�W�L�R�Q�V�� �*�L�Y�H�Q �W�K�L�V �S�U�R�S�H�U�W�\�� �W�K�H �Q�H�W�Z�R�U�N �Z�D�V �V�X�J�J�H�V�W�L�Y�H�O�\ �Q�D�P�H�G

�8�Q�L�I�R�U�P���)�L�O�W�H�U �(�6�3�&�1 ���8�)���(�6�3�&�1���� �7�Z�R �Y�D�U�L�D�Q�W�V �Z�H�U�H �W�H�V�W�H�G�� �K�D�Y�L�Q�J �� �D�Q�G�� �U�H�V�S�H�F�W�L�Y�H�O�\�� ��

�F�R�Q�Y�R�O�X�W�L�R�Q�D�O �O�D�\�H�U�V�� �D�V �V�K�R�Z�Q �L�Q �)�L�J�X�U�H ������

����
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���������� �)�X�O�O���5�H�V�R�O�X�W�L�R�Q �8���1�H�W

�)�L�J�X�U�H ������ �7�K�H �D�U�F�K�L�W�H�F�W�X�U�H �I�R�U �W�K�H �)�5���8�1�(�7 �P�R�G�H�O�� �Z�K�L�F�K �D�G�D�S�W�V �W�K�H �R�U�L�J�L�Q�D�O �8���1�H�W
�D�U�F�K�L�W�H�F�W�X�U�H �>�����@�� �U�H�P�R�Y�L�Q�J �W�K�H �I�H�D�W�X�U�H �P�D�S �G�R�Z�Q���V�F�D�O�L�Q�J �D�Q�G �X�S���V�F�D�O�L�Q�J �R�S�H�U�D�W�L�R�Q�V�� �Z�K�L�F�K��

�L�Q �W�K�H �D�I�R�U�H�P�H�Q�W�L�R�Q�H�G �Q�H�W�Z�R�U�N�� �Z�H�U�H �R�E�W�D�L�Q�H�G �X�V�L�Q�J �S�R�R�O�L�Q�J �D�Q�G �L�Q�Y�H�U�V�H �F�R�Q�Y�R�O�X�W�L�R�Q�D�O �O�D�\�H�U�V��
�7�K�L�V �L�V �U�H�T�X�L�U�H�G �L�Q �R�U�G�H�U �W�R �S�U�R�Y�L�G�H �W�K�H �P�R�G�H�O �Z�L�W�K �D�Q �L�Q�S�X�W �V�L�]�H���D�J�Q�R�V�W�L�F �F�K�D�U�D�F�W�H�U�L�V�W�L�F��

�7�K�H �)�X�O�O���5�H�V�R�O�X�W�L�R�Q �8���1�H�W ���)�5���8�1�(�7�� �U�H�S�U�H�V�H�Q�W�V �D�Q �L�W�H�U�D�W�L�R�Q �R�Y�H�U �W�K�H �R�U�L�J�L�Q�D�O �8���1�H�W �D�U�F�K�L�W�H�F��

�W�X�U�H �>�����@ �G�H�V�F�U�L�E�H�G �L�Q �6�H�F�W�L�R�Q �������� �Z�K�L�F�K �G�R�H�V �Q�R�W �G�R�Z�Q���V�F�D�O�H �W�K�H �I�H�D�W�X�U�H �P�D�S�V �X�V�L�Q�J �S�R�R�O�L�Q�J

�O�D�\�H�U�V�� �Q�R�U �G�R�H�V �L�W �S�H�U�I�R�U�P �X�S���V�F�D�O�L�Q�J �W�K�U�R�X�J�K �L�Q�Y�H�U�V�H �F�R�Q�Y�R�O�X�W�L�R�Q �R�S�H�U�D�W�L�R�Q�V�� �D�V �L�W �F�D�Q �E�H �R�E��

�V�H�U�Y�H�G �L�Q �)�L�J�X�U�H ������ �7�K�L�V �Z�D�V �U�H�T�X�L�U�H�G �W�R �H�Q�V�X�U�H �W�K�D�W �W�K�H �Q�H�W�Z�R�U�N �F�D�Q �V�X�S�H�U���U�H�V�R�O�Y�H �L�P�D�J�H�V �R�I

�Y�D�U�L�D�E�O�H �G�L�P�H�Q�V�L�R�Q�V�� �V�L�Q�F�H �S�H�U�I�R�U�P�L�Q�J �G�H�F�R�Q�Y�R�O�X�W�L�R�Q �D�I�W�H�U �S�R�R�O�L�Q�J �G�R�H�V �Q�R�W �H�Q�V�X�U�H �U�H�F�R�Q�V�W�U�X�F��

�W�L�R�Q �W�R �W�K�H �R�U�L�J�L�Q�D�O �V�L�]�H�� �G�X�H �W�R �X�Q�H�Y�H�Q �G�L�Y�L�V�L�R�Q�� �Z�K�L�F�K �Z�R�X�O�G�Q�¶�W �D�O�O�R�Z �F�R�Q�F�D�W�H�Q�D�W�L�Q�J �I�H�D�W�X�U�H

�P�D�S�V �I�U�R�P �W�K�H �G�R�Z�Q���V�F�D�O�L�Q�J �E�O�R�F�N �Z�L�W�K �W�K�R�V�H �I�U�R�P �W�K�H �X�S���V�F�D�O�L�Q�J �E�O�R�F�N�� �7�K�H �I�H�D�W�X�U�H �H�[�W�U�D�F��

�W�L�R�Q �V�W�D�J�H �R�I �W�K�H �8���1�H�W �X�V�H�V �D �������F�K�D�Q�Q�H�O �F�R�Q�Y�R�O�X�W�L�R�Q�� �I�R�O�O�R�Z�H�G �E�\ �D �V�H�U�L�H�V �R�I �F�R�Q�Y�R�O�X�W�L�R�Q�D�O

�O�D�\�H�U�V �Z�L�W�K �W�K�H �I�L�O�W�H�U �F�R�X�Q�W �L�Q�F�U�H�D�V�L�Q�J �I�U�R�P ���� �W�R ������ �E�\ �D �I�D�F�W�R�U �R�I �W�Z�R�� �7�K�H �U�H�F�R�Q�V�W�U�X�F�W�L�R�Q

�S�K�D�V�H �L�V �G�H�V�L�J�Q�H�G �W�R �E�H �V�\�P�P�H�W�U�L�F �W�R �W�K�H �I�L�U�V�W �V�W�D�J�H�� �W�R �H�Q�D�E�O�H �W�K�H �X�V�D�J�H �R�I �F�R�Q�F�D�W�H�Q�D�W�L�R�Q��

�7�K�H �O�D�V�W �W�Z�R �F�R�Q�Y�R�O�X�W�L�R�Q�D�O �O�D�\�H�U�V �D�U�H �G�H�V�L�J�Q�H�G �W�R �E�U�L�Q�J �W�K�H �F�K�D�Q�Q�H�O�V �F�R�X�Q�W �X�S �W�R �W�K�H �Q�X�P�E�H�U

�W�K�D�W �D�O�O�R�Z�V �W�K�H �S�L�[�H�O �V�K�X�I�I�O�H �R�S�H�U�D�W�L�R�Q �W�R �U�H�F�R�Q�V�W�U�X�F�W �W�K�H �I�L�Q�D�O �K�L�J�K���U�H�V�R�O�X�W�L�R�Q �L�P�D�J�H��

����
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���������� �5�H�V�L�G�X�D�O �6�&�6�5�1

�)�L�J�X�U�H ������ �7�K�H �5���6�&�6�5�1 �D�U�F�K�L�W�H�F�W�X�U�H�� �Z�K�L�F�K �H�[�W�H�Q�G�V �W�K�H �6�&�6�5�1 �P�R�G�H�O �>�����@ �E�\ �D�G�G�L�Q�J �D
�Q�H�D�U�H�V�W���Q�H�L�J�K�E�R�U�V �X�S���V�F�D�O�L�Q�J �E�U�D�Q�F�K�� �V�R �D�V �W�R �I�D�F�L�O�L�W�D�W�H �W�K�H �Q�H�W�Z�R�U�N �F�R�Q�Y�H�U�J�H�Q�F�H �V�S�H�H�G�� �D�Q�G

�L�W�V �S�H�U�I�R�U�P�D�Q�F�H �L�Q �W�H�U�P�V �R�I �W�K�H �R�S�W�L�P�L�]�H�G �P�H�W�U�L�F�� �7�K�H �V�H�F�R�Q�G�D�U�\ �E�U�D�Q�F�K �S�H�U�I�R�U�P�V �D
�V�S�D�F�H���W�R���G�H�S�W�K �R�S�H�U�D�W�L�R�Q �E�H�I�R�U�H �E�H�L�Q�J �D�S�S�H�Q�G�H�G �W�R �W�K�H �P�D�L�Q �V�W�D�J�H�� �V�R �D�V �W�R �H�Q�V�X�U�H �W�K�D�W �W�K�H
�V�X�P�P�H�G���X�S �Y�D�O�X�H �L�V �F�O�L�S�S�H�G �W�K�U�R�X�J�K �W�K�H �F�O�L�S �R�S�H�U�D�W�L�R�Q �W�K�D�W �R�F�F�X�U�V �E�H�I�R�U�H �W�K�H �S�L�[�H�O �V�K�X�I�I�O�H��

�$�V �G�H�S�L�F�W�H�G �L�Q �)�L�J�X�U�H ������ �W�K�H �5�H�V�L�G�X�D�O �6�&�6�5�1 ���5���6�&�6�5�1�� �Q�H�W�Z�R�U�N �G�H�Y�H�O�R�S�V �R�Q �W�R�S �R�I �W�K�H

�S�U�H�Y�L�R�X�V �6�&�6�5�1 �D�U�F�K�L�W�H�F�W�X�U�H �>�����@ �G�H�W�D�L�O�H�G �L�Q �6�H�F�W�L�R�Q ������������ �H�Q�I�R�U�F�L�Q�J �W�K�H �P�R�G�H�O �W�R �O�H�D�U�Q �W�K�H

�U�H�V�L�G�X�D�O �E�H�W�Z�H�H�Q �W�K�H �H�O�H�P�H�Q�W�D�U�\ �Q�H�D�U�H�V�W �Q�H�L�J�K�E�R�U�V �L�Q�W�H�U�S�R�O�D�W�L�R�Q �I�R�U �W�K�H �O�R�Z���U�H�V�R�O�X�W�L�R�Q �L�P�D�J�H��

�D�Q�G �W�K�H �W�D�U�J�H�W �K�L�J�K���U�H�V�R�O�X�W�L�R�Q �L�P�D�J�H�� �D�L�P�L�Q�J �W�R �V�S�H�H�G �X�S �W�K�H �Q�H�W�Z�R�U�N�¶�V �F�R�Q�Y�H�U�J�H�Q�F�H �D�Q�G�� �S�R��

�W�H�Q�W�L�D�O�O�\�� �L�W�¶�V �S�H�U�I�R�U�P�D�Q�F�H�� �7�K�H �D�G�G�L�W�L�R�Q �R�I �D�Q �X�S���V�F�D�O�L�Q�J �E�U�D�Q�F�K �G�R�H�V �Q�R�W �L�Q�W�U�R�G�X�F�H �D�Q�\ �Q�H�Z

�W�U�D�L�Q�D�E�O�H �S�D�U�D�P�H�W�H�U�V �D�Q�G �F�D�Q �E�H �H�[�H�F�X�W�H�G �F�R�Q�F�X�U�U�H�Q�W�O�\ �Z�L�W�K �W�K�H �P�D�L�Q �6�&�6�5�1 �E�U�D�Q�F�K�� �W�K�H �W�Z�R

�S�D�U�W�V �E�H�L�Q�J �L�Q�G�H�S�H�Q�G�H�Q�W �R�I �H�D�F�K �R�W�K�H�U �X�Q�W�L�O �W�K�H�\ �D�U�H �V�X�P�P�H�G���X�S�� �E�H�I�R�U�H �S�H�U�I�R�U�P�L�Q�J �W�K�H �S�L�[�H�O

�V�K�X�I�I�O�H �R�S�H�U�D�W�L�R�Q�� �7�K�H �O�D�V�W �O�D�\�H�U �R�Q �W�K�H �X�S���V�F�D�O�L�Q�J �E�U�D�Q�F�K �L�V �D �V�S�D�F�H���W�R���G�H�S�W�K �O�D�\�H�U�� �W�K�H �L�Q�Y�H�U�V�H

�R�I �W�K�H �G�H�S�W�K���W�R���V�S�D�F�H �R�S�H�U�D�W�L�R�Q�� �Z�K�L�F�K �W�U�D�Q�V�S�R�V�H�V �S�L�[�H�O�V �I�U�R�P �D �I�H�D�W�X�U�H �P�D�S���O�H�Y�H�O �W�R �D �G�H�S�W�K

�O�H�Y�H�O�� �E�D�V�H�G �R�Q �W�K�H �V�S�H�F�L�I�L�H�G �I�D�F�W�R�U�� �7�K�L�V �Z�D�V �X�V�H�G �L�Q �R�U�G�H�U �W�R �F�O�L�S �W�K�H �H�Q�W�L�U�H �V�X�P�P�H�G���X�S

�Y�D�O�X�H�� �R�Q �W�K�H �V�S�H�F�L�I�L�H�G �U�D�Q�J�H�� �X�V�L�Q�J �W�K�H �F�O�L�S �O�D�\�H�U �Z�K�L�F�K �R�F�F�X�U�V �E�H�I�R�U�H �W�K�H �S�L�[�H�O �V�K�X�I�I�O�H��
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���������� �)�L�O�W�H�U�H�G���5�H�V�L�G�X�D�O �6�&�6�5�1

�)�L�J�X�U�H ������ �7�K�H �)�5���6�&�6�5�1 �D�U�F�K�L�W�H�F�W�X�U�H�� �Z�K�L�F�K �H�[�W�H�Q�G�V �W�K�H �5���6�&�6�5�1 �P�R�G�H�O �E�\ �L�Q�W�U�R�G�X�F�L�Q�J
�D�Q �D�G�G�L�W�L�R�Q�D�O �F�R�Q�Y�R�O�X�W�L�R�Q�D�O �O�D�\�H�U �R�Q �W�K�H �Q�H�D�U�H�V�W���Q�H�L�J�K�E�R�U�V �L�Q�W�H�U�S�R�O�D�W�L�R�Q �E�U�D�Q�F�K�� �V�R �D�V �W�R �O�H�D�U�Q
�D�G�G�L�W�L�R�Q�D�O �Q�R�Q���O�L�Q�H�D�U �G�D�W�D �P�D�S�S�L�Q�J�V�� �*�L�Y�H�Q �W�K�H �I�D�F�W �W�K�D�W �W�K�H �W�Z�R �E�U�D�Q�F�K�H�V �F�D�Q �E�H �H�[�H�F�X�W�H�G

�F�R�Q�F�X�U�U�H�Q�W�O�\�� �W�K�L�V �L�P�S�U�R�Y�H�P�H�Q�W �Z�R�X�O�G �O�H�D�G �W�R �E�H�W�W�H�U �S�H�U�I�R�U�P�D�Q�F�H�� �Z�K�L�O�H �P�D�L�Q�W�D�L�Q�L�Q�J
�H�I�I�L�F�L�H�Q�F�\ �L�Q �W�H�U�P�V �R�I �W�K�H �Q�H�W�Z�R�U�N�¶�V �L�Q�I�H�U�H�Q�F�H �W�L�P�H��

�7�K�H �)�L�O�W�H�U�H�G���5�H�V�L�G�X�D�O �6�&�6�5�1 ���)�5���6�&�6�5�1���� �Z�K�L�F�K �L�V �S�L�F�W�X�U�H�G �L�Q �)�L�J�X�U�H ������ �L�W�H�U�D�W�H�V �R�Q �W�K�H

�D�I�R�U�H�P�H�Q�W�L�R�Q�H�G �5���6�&�6�5�1 �P�R�G�H�O �G�L�V�F�X�V�V�H�G �L�Q �6�H�F�W�L�R�Q ������������ �S�H�U�I�R�U�P�L�Q�J �D�G�G�L�W�L�R�Q�D�O �I�L�O�W�H�U�L�Q�J �R�Q

�W�K�H �V�H�F�R�Q�G�D�U�\ �X�S���V�F�D�O�L�Q�J �E�U�D�Q�F�K�� �Z�L�W�K �W�K�H �X�V�H �R�I �D �F�R�Q�Y�R�O�X�W�L�R�Q�D�O �O�D�\�H�U �Z�K�L�F�K �L�V �V�X�S�S�R�V�H�G �W�R

�U�H�I�L�Q�H �W�K�H �X�S�V�F�D�O�H�G �/�5 �L�P�D�J�H �I�H�D�W�X�U�H�V�� �V�R �D�V �W�R �O�H�D�U�Q �D�G�G�L�W�L�R�Q�D�O �Q�R�Q���O�L�Q�H�D�U �G�D�W�D �P�D�S�S�L�Q�J�V�� �L�Q��

�F�U�H�D�V�L�Q�J �W�K�H �Q�H�W�Z�R�U�N�¶�V �J�R�R�G�Q�H�V�V �R�I �I�L�W�� �:�K�L�O�H �W�K�L�V �Z�R�X�O�G �L�Q�F�U�H�D�V�H �W�K�H �L�Q�I�H�U�H�Q�F�H �W�L�P�H �I�R�U �W�K�H

�Q�D�L�Y�H �L�Q�W�H�U�S�R�O�D�W�L�R�Q �V�W�D�J�H�� �W�K�H �R�Y�H�U�D�O�O �H�I�I�L�F�L�H�Q�F�\ �I�R�U �W�K�H �S�U�R�S�R�V�H�G �D�U�F�K�L�W�H�F�W�X�U�H �Z�R�X�O�G �Q�R�W �V�X�I�I�H�U

�D�Q�\ �V�L�J�Q�L�I�L�F�D�Q�W �G�H�F�O�L�Q�H�� �J�L�Y�H�Q �W�K�H �I�D�F�W �W�K�D�W �W�K�H �Q�H�D�U�H�V�W���Q�H�L�J�K�E�R�U�V �R�S�H�U�D�W�L�R�Q �L�V �Q�R�W �F�R�V�W�O�\�� �D�Q�G

�W�K�H �P�D�L�Q �E�U�D�Q�F�K �X�V�H�V �� �W�L�P�H�V �P�R�U�H �F�R�Q�Y�R�O�X�W�L�R�Q�D�O �O�D�\�H�U�V�� �*�L�Y�H�Q �W�K�H �K�L�J�K �S�D�U�D�O�O�H�O�L�V�P �F�D�S�D�E�L�O��

�L�W�L�H�V �R�I �P�R�G�H�U�Q �*�3�8�¶�V�� �W�K�H �W�Z�R �Q�H�W�Z�R�U�N �V�W�D�J�H�V �Z�R�X�O�G �E�H �D�E�O�H �W�R �E�H �H�[�H�F�X�W�H�G �F�R�Q�F�X�U�U�H�Q�W�O�\��

�U�H�V�X�O�W�L�Q�J �L�Q �Q�R �L�P�S�D�F�W �L�Q �W�H�U�P�V �R�I �W�K�H �W�R�W�D�O �L�Q�I�H�U�H�Q�F�H �W�L�P�H��
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���������� �'�H�S�W�K�Z�L�V�H���5�H�V�L�G�X�D�O �(�6�3�&�1 �	 �6�&�6�5�1

�)�L�J�X�U�H ������ �7�K�H �'�5���(�6�3�&�1 �D�U�F�K�L�W�H�F�W�X�U�H�� �Z�K�L�F�K �H�[�W�H�Q�G�V �W�K�H �R�U�L�J�L�Q�D�O �(�6�3�&�1 �P�R�G�H�O �>�����@ �E�\
�D�G�G�L�Q�J �D �U�H�V�L�G�X�D�O �O�H�D�U�Q�L�Q�J �F�R�P�S�R�Q�H�Q�W�� �V�L�P�L�O�D�U �W�R �W�K�H �R�Q�H �G�H�V�F�U�L�E�H�G �L�Q �6�H�F�W�L�R�Q ������������

�)�X�U�W�K�H�U�P�R�U�H�� �W�K�H �Q�H�D�U�H�V�W���Q�H�L�J�K�E�R�U�V �L�Q�W�H�U�S�R�O�D�W�H�G �O�R�Z���U�H�V�R�O�X�W�L�R�Q �L�P�D�J�H �L�V �X�V�H�G �D�V �D �E�D�V�H�O�L�Q�H �I�R�U
�W�K�H �P�D�L�Q �(�6�3�&�1 �V�W�D�J�H�� �L�Q �D�Q �D�W�W�H�P�S�W �W�R �I�X�U�W�K�H�U �L�P�S�U�R�Y�H �F�R�Q�Y�H�U�J�H�Q�F�H �V�S�H�H�G �D�Q�G

�S�H�U�I�R�U�P�D�Q�F�H�� �Z�K�L�O�H �W�U�D�G�L�Q�J �R�I�I �L�Q�I�H�U�H�Q�F�H �W�L�P�H��

�)�L�J�X�U�H ������ �7�K�H �'�5���6�&�6�5�1 �P�R�G�H�O�� �W�K�D�W �V�K�L�I�W�V �W�K�H �Q�D�L�Y�H �X�S�V�F�D�O�L�Q�J �E�O�R�F�N �G�H�I�L�Q�H�G �L�Q
�6�H�F�W�L�R�Q ������������ �D�Q�G �X�V�H�V �L�W �D�V �D �I�R�X�Q�G�D�W�L�R�Q �I�R�U �W�K�H �6�&�6�5�1 �E�U�D�Q�F�K�� �V�R �D�V �W�R �H�Q�V�X�U�H �T�X�L�F�N�H�U

�F�R�Q�Y�H�U�J�H�Q�F�H �D�Q�G �D �E�H�W�W�H�U �J�R�R�G�Q�H�V�V �R�I �I�L�W �I�R�U �W�K�H �Q�H�W�Z�R�U�N��

�7�K�H �'�H�S�W�K�Z�L�V�H���5�H�V�L�G�X�D�O �(�6�3�&�1 ���'�5���(�6�3�&�1���� �U�H�S�U�H�V�H�Q�W�H�G �L�Q �)�L�J�X�U�H ���� �D�Q�G �W�K�H �'�H�S�W�K�Z�L�V�H��

�5�H�V�L�G�X�D�O �6�&�6�5�1 ���'�5���6�&�6�5�1���� �V�K�R�Z�Q �L�Q �)�L�J�X�U�H ���� �U�H�S�U�H�V�H�Q�W �W�K�H �I�L�Q�D�O �H�[�S�H�U�L�P�H�Q�W�D�O �L�W�H�U�D�W�L�R�Q�V

�H�[�S�O�R�U�H�G �L�Q �W�K�H �U�H�S�R�U�W�� �7�K�H�V�H �P�R�G�H�O�V �H�Q�K�D�Q�F�H �W�K�H�L�U �R�U�L�J�L�Q�D�O �D�V�V�R�F�L�D�W�H�G �U�H�V�L�G�X�D�O �D�U�F�K�L�W�H�F�W�X�U�H

�Z�L�W�K �W�K�H �G�H�S�W�K�Z�L�V�H���U�H�V�L�G�X�D�O �E�O�R�F�N�� �Z�K�L�F�K �L�V �R�E�W�D�L�Q�H�G �E�\ �W�U�D�Q�V�I�H�U�U�L�Q�J �W�K�H �Q�H�D�U�H�V�W���Q�H�L�J�K�E�R�U�V �L�Q��

�W�H�U�S�R�O�D�W�L�R�Q �F�R�P�S�R�Q�H�Q�W �W�R �W�K�H �P�D�L�Q �E�U�D�Q�F�K �R�I �W�K�H �Q�H�W�Z�R�U�N�� �7�K�H �S�X�U�S�R�V�H �R�I �W�K�L�V �D�U�F�K�L�W�H�F�W�X�U�D�O

�V�K�L�I�W �L�V �W�R �S�U�R�Y�L�G�H �W�K�H �S�U�L�Q�F�L�S�D�O �V�W�D�J�H �R�I �W�K�H �Q�H�W�Z�R�U�N �Z�L�W�K �D �E�D�V�H�O�L�Q�H�� �Z�K�L�F�K �L�V �W�K�H�Q �J�R�L�Q�J

�W�R �E�H �U�H�I�L�Q�H�G�� �W�K�X�V �I�X�U�W�K�H�U �H�Q�K�D�Q�F�L�Q�J �S�H�U�I�R�U�P�D�Q�F�H �D�Q�G �F�R�Q�Y�H�U�J�H�Q�F�H �V�S�H�H�G�� �Z�K�L�O�H �W�U�D�G�L�Q�J �R�I�I

�H�I�I�L�F�L�H�Q�F�\�� �W�R �D �F�H�U�W�D�L�Q �H�[�W�H�Q�W�� �7�K�L�V �D�U�F�K�L�W�H�F�W�X�U�H �P�D�L�Q�W�D�L�Q�V �W�K�H �U�H�V�L�G�X�D�O �O�H�D�U�Q�L�Q�J �S�U�L�Q�F�L�S�O�H �L�Q��

�W�U�R�G�X�F�H�G �L�Q �6�H�F�W�L�R�Q ������������ �U�H���D�G�G�L�Q�J �W�K�H �Q�D�L�Y�H�O�\ �X�S���V�F�D�O�H�G �O�R�Z���U�H�V�R�O�X�W�L�R�Q �L�P�D�J�H �W�R �W�K�H �P�D�L�Q

�E�U�D�Q�F�K�� �E�H�I�R�U�H �W�K�H �F�O�L�S�S�L�Q�J �O�D�\�H�U��

����
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�&�K�D�S�W�H�U �����0�H�W�K�R�G�R�O�R�J�\ �D�Q�G �(�[�S�H�U�L�P�H�Q�W�V

�7�K�L�V �F�K�D�S�W�H�U �Z�L�O�O �I�L�U�V�W �J�R �L�Q�W�R �W�K�H �P�H�W�K�R�G�R�O�R�J�\ �X�V�H�G �W�K�U�R�X�J�K�R�X�W �W�K�H �H�[�S�H�U�L�P�H�Q�W�V�� �I�R�U �W�K�H �W�D�V�N

�R�I �V�L�Q�J�O�H �L�P�D�J�H �V�X�S�H�U���U�H�V�R�O�X�W�L�R�Q�� �W�K�U�R�X�J�K�R�X�W �6�H�F�W�L�R�Q �������� �S�U�H�V�H�Q�W�L�Q�J �W�K�H �G�D�W�D�V�H�W �X�V�H�G �G�X�U�L�Q�J

�E�R�W�K �W�U�D�L�Q�L�Q�J �D�Q�G �H�Y�D�O�X�D�W�L�R�Q�� �W�K�H �F�R�P�E�L�Q�D�W�L�R�Q �R�I �K�\�S�H�U�S�D�U�D�P�H�W�H�U�V�� �W�K�H �W�H�V�W �P�D�F�K�L�Q�H�V �F�R�Q�I�L�J�X��

�U�D�W�L�R�Q�� �D�Q�G �W�K�H �P�H�W�U�L�F�V �W�K�D�W �Z�H�U�H �X�V�H�G �H�L�W�K�H�U �D�V �O�R�V�V �I�X�Q�F�W�L�R�Q�V�� �R�U �D�V �L�Q�G�L�F�D�W�R�U�V �I�R�U �W�Z�H�D�N�L�Q�J

�W�K�H �P�R�G�H�O�V�� �7�K�H�Q�� �6�H�F�W�L�R�Q ������ �G�H�V�F�U�L�E�H�V �W�K�H �L�W�H�U�D�W�L�Y�H �D�U�F�K�L�W�H�F�W�X�U�D�O �G�H�F�L�V�L�R�Q �S�U�R�F�H�V�V �I�R�U �H�D�F�K

�R�I �W�K�H �Q�H�W�Z�R�U�N�V �W�K�D�W �Z�H�U�H �S�U�H�Y�L�R�X�V�O�\ �G�H�I�L�Q�H�G �L�Q �6�H�F�W�L�R�Q �������� �V�W�D�U�W�L�Q�J �I�U�R�P �W�K�H �E�D�V�H�O�L�Q�H�V �P�H�Q��

�W�L�R�Q�H�G �L�Q �6�H�F�W�L�R�Q �������� �)�L�Q�D�O�O�\�� �6�H�F�W�L�R�Q ������ �J�R�H�V �R�Y�H�U �W�K�H �U�H�V�X�O�W�V �\�L�H�O�G�H�G �E�\ �W�K�H �S�U�R�S�R�V�H�G

�P�R�G�H�O�V�� �I�R�U �D�O�O �X�S�V�F�D�O�L�Q�J �I�D�F�W�R�U�V�� �D�Q�G �P�R�W�L�Y�D�W�H�V �W�K�H �F�K�R�L�F�H �I�R�U �X�O�W�L�P�D�W�H�O�\ �O�D�E�H�O�L�Q�J �'�5���6�&�6�5�1

�D�V �W�K�H �E�H�V�W���S�H�U�I�R�U�P�L�Q�J �P�R�G�H�O �R�X�W �R�I �W�K�H �R�Q�H�V �W�K�D�W �Z�H�U�H �E�H�Q�F�K�P�D�U�N�H�G��

������ �0�H�W�K�R�G�R�O�R�J�\

�7�K�L�V �V�H�F�W�L�R�Q �S�U�H�V�H�Q�W�V �W�K�H �P�H�W�K�R�G�R�O�R�J�\ �X�V�H�G �G�X�U�L�Q�J �W�K�H �H�[�S�H�U�L�P�H�Q�W�D�W�L�R�Q �S�U�R�F�H�V�V�� �S�U�R�Y�L�G�L�Q�J �L�Q��

�I�R�U�P�D�W�L�R�Q �U�H�J�D�U�G�L�Q�J �W�K�H �G�D�W�D�V�H�W�� �W�K�H �S�U�R�F�H�V�V�L�Q�J �D�Q�G �D�X�J�P�H�Q�W�D�W�L�R�Q �S�L�S�H�O�L�Q�H�� �W�K�H �K�\�S�H�U�S�D�U�D�P�H�W�H�U�V

�X�V�H�G �G�X�U�L�Q�J �W�U�D�L�Q�L�Q�J�� �D�Q�G �W�K�H �H�[�S�H�U�L�P�H�Q�W�D�O �F�R�P�S�X�W�H �H�Q�Y�L�U�R�Q�P�H�Q�W �X�V�H�G �I�R�U �H�Y�D�O�X�D�W�L�Q�J �W�K�H �P�R�G��

�H�O�V��

���������� �'�D�W�D�V�H�W

�*�L�Y�H�Q �W�K�H �F�R�P�S�O�H�[�L�W�\ �R�I �W�K�H �W�D�F�N�O�H�G �V�X�S�H�U���U�H�V�R�O�X�W�L�R�Q �S�U�R�E�O�H�P�� �D�Q�G �W�K�H �I�D�F�W �W�K�D�W �G�H�H�S �O�H�D�U�Q�L�Q�J

�U�H�T�X�L�U�H�V �O�D�U�J�H �D�P�R�X�Q�W�V �R�I �G�D�W�D �L�Q �R�U�G�H�U �I�R�U �W�K�H �P�R�G�H�O �W�R �D�F�K�L�H�Y�H �G�H�F�H�Q�W �J�R�R�G�Q�H�V�V �R�I �I�L�W �Z�K�L�O�H

�J�H�Q�H�U�D�O�L�]�L�Q�J �W�K�H �W�D�U�J�H�W �G�L�V�W�U�L�E�X�W�L�R�Q�� �W�K�H �G�D�W�D�V�H�W �R�I �F�K�R�L�F�H �K�D�G �W�R �P�H�H�W �F�H�U�W�D�L�Q �U�H�T�X�L�U�H�P�H�Q�W�V�� �L�Q

�W�H�U�P�V �R�I �V�L�]�H �D�Q�G �G�L�Y�H�U�V�L�W�\�� �&�R�Q�V�H�T�X�H�Q�W�O�\�� �W�K�H �Q�H�W�Z�R�U�N�V �Z�H�U�H �W�U�D�L�Q�H�G �R�Q �W�K�H �'�,�9���. �G�D�W�D�V�H�W

�>���@�� �Z�K�L�F�K �F�R�Q�V�L�V�W�V �R�I ������ �W�U�D�L�Q�L�Q�J �L�P�D�J�H�V�� ������ �Y�D�O�L�G�D�W�L�R�Q �L�P�D�J�H�V�� �D�Q�G ������ �W�H�V�W �L�P�D�J�H�V�� �D�O�O

�R�I �Z�K�L�F�K �K�D�Y�H �D ���. �U�H�V�R�O�X�W�L�R�Q�� �$�O�O �L�P�D�J�H�V �L�Q �'�,�9���. �I�R�O�O�R�Z �W�K�H �5�*�% �F�K�D�Q�Q�H�O �I�R�U�P�D�W�� �2�Q�O�\

�W�K�H �W�U�D�L�Q�L�Q�J �D�Q�G �Y�D�O�L�G�D�W�L�R�Q �V�H�W�V �D�U�H �S�X�E�O�L�F�O�\ �D�Y�D�L�O�D�E�O�H�� �7�K�H�U�H�I�R�U�H�� �G�X�U�L�Q�J �W�K�H �H�[�S�H�U�L�P�H�Q�W�V�� �W�K�H

����
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�I�L�U�V�W �K�D�O�I �R�I �W�K�H �Y�D�O�L�G�D�W�L�R�Q �G�D�W�D�V�H�W �Z�D�V �X�V�H�G �I�R�U �Y�D�O�L�G�D�W�L�Q�J �W�K�H �P�R�G�H�O�V�� �Z�K�L�O�H �W�K�H �V�H�F�R�Q�G �K�D�O�I

�V�H�U�Y�H�G �D�V �D �W�H�V�W �G�D�W�D�V�H�W�� �7�K�H �Q�H�W�Z�R�U�N�V �I�R�U �D�O�O �W�K�H �W�U�H�D�W�H�G �X�S�V�F�D�O�L�Q�J �I�D�F�W�R�U�V ���[���� �[���� �[���� �Z�H�U�H

�W�U�D�L�Q�H�G �D�Q�G �Y�D�O�L�G�D�W�H�G �X�V�L�Q�J �W�K�H �1�7�,�5�( �������� �J�X�L�G�H�O�L�Q�H�V �>�����@�� �X�V�L�Q�J �W�K�H �S�U�R�S�R�V�H�G �E�L�F�X�E�L�F�D�O�O�\

�G�R�Z�Q�V�F�D�O�H�G �W�U�D�L�Q�L�Q�J �L�P�D�J�H�V�� �+�R�Z�H�Y�H�U�� �L�Q �D�G�G�L�W�L�R�Q �W�R �W�K�D�W�� �I�R�U �[�� �X�S�V�F�D�O�L�Q�J�� �W�K�H �P�R�G�H�O�V �Z�H�U�H

�D�O�V�R �W�U�D�L�Q�H�G �X�V�L�Q�J �W�K�H �1�7�,�5�( �������� �P�H�W�K�R�G�R�O�R�J�\ �>�����@�� �W�K�X�V �X�V�L�Q�J �W�K�H �U�H�D�O�L�V�W�L�F �P�L�O�G �W�U�D�L�Q�L�Q�J

�D�Q�G �Y�D�O�L�G�D�W�L�R�Q �V�H�W�V�� �Z�K�R�V�H �O�R�Z �U�H�V�R�O�X�W�L�R�Q �L�P�D�J�H�V �S�U�H�V�H�Q�W �P�R�W�L�R�Q �E�O�X�U �D�Q�G �3�R�L�V�V�R�Q �Q�R�L�V�H �W�K�D�W

�L�V �L�P�D�J�H �G�H�S�H�Q�G�H�Q�W�� �L�Q�W�U�R�G�X�F�L�Q�J �W�K�H �S�R�V�V�L�E�L�O�L�W�\ �R�I �G�L�Y�H�U�V�H �S�L�[�H�O �V�K�L�I�W�V��

���������� �'�D�W�D �3�U�R�F�H�V�V�L�Q�J �D�Q�G �$�X�J�P�H�Q�W�D�W�L�R�Q �3�L�S�H�O�L�Q�H

�7�K�H �G�D�W�D�V�H�W �L�P�D�J�H�V �Z�H�U�H �Q�R�U�P�D�O�L�]�H�G�� �E�\ �V�F�D�O�L�Q�J �W�K�H�P �L�Q �W�K�H ������ �U�D�Q�J�H�� �D�Q�G �W�K�H �W�U�D�L�Q�L�Q�J �G�D�W�D

�Z�D�V �V�W�R�U�H�G �L�Q �W�K�H �I�R�U�P �R�I �P�H�P�R�U�\ �P�D�S�V�� �G�X�H �W�R �W�K�H �O�L�P�L�W�D�W�L�R�Q�V �R�I �W�K�H �F�R�P�S�X�W�H �H�Q�Y�L�U�R�Q�P�H�Q�W��

�Z�K�L�F�K �Z�D�V �O�L�P�L�W�H�G �W�R �����*�% �5�$�0�� �0�H�P�R�U�\ �P�D�S�V �D�U�H �P�H�D�Q�W �W�R �V�W�R�U�H �D�U�U�D�\�V �R�Q �G�L�V�N�� �R�Q�O�\

�D�F�F�H�V�V�L�Q�J �W�K�H �U�H�T�X�L�U�H�G �F�K�X�Q�N�V �R�Q �G�H�P�D�Q�G�� �D�O�O�R�Z�L�Q�J �W�K�H �X�V�H �R�I �D �E�L�J�J�H�U �G�D�W�D�V�H�W�� �7�K�H �W�U�D�L�Q��

�L�Q�J �O�R�Z���U�H�V�R�O�X�W�L�R�Q �L�P�D�J�H�V �Z�H�U�H �V�S�O�L�W �L�Q�W�R �G�L�V�M�R�L�Q�W �������[������ �S�D�W�F�K�H�V�� �D�Q�G �W�K�H�L�U �K�L�J�K���U�H�V�R�O�X�W�L�R�Q

�F�R�X�Q�W�H�U�S�D�U�W�V �Z�H�U�H �V�S�O�L�W �L�Q�W�R �S�D�W�F�K�H�V �R�I �D�S�S�U�R�S�U�L�D�W�H �G�L�P�H�Q�V�L�R�Q�V�� �E�D�V�H�G �R�Q �W�K�H �X�S�V�F�D�O�L�Q�J �I�D�F�W�R�U��

�'�X�U�L�Q�J �R�S�W�L�P�L�]�D�W�L�R�Q�� �R�Q �H�D�F�K �H�S�R�F�K�� �W�K�H �W�U�D�L�Q�L�Q�J �E�D�W�F�K�H�V �D�U�H �U�D�Q�G�R�P�O�\ �V�K�X�I�I�O�H�G�� �D�Q�G �W�U�D�Q�V�I�R�U��

�P�D�W�L�R�Q�V �D�U�H �S�H�U�I�R�U�P�H�G �R�Q �H�D�F�K �F�R�Q�W�D�L�Q�H�G �L�P�D�J�H �S�D�L�U�� �H�Q�V�X�U�L�Q�J �E�H�W�W�H�U �J�H�Q�H�U�D�O�L�]�D�W�L�R�Q �W�K�U�R�X�J�K

�G�D�W�D �D�X�J�P�H�Q�W�D�W�L�R�Q�� �E�\ �U�D�Q�G�R�P�O�\ �I�O�L�S�S�L�Q�J �W�K�H�P �K�R�U�L�]�R�Q�W�D�O�O�\ �D�Q�G �Y�H�U�W�L�F�D�O�O�\�� �D�Q�G �D�U�E�L�W�U�D�U�L�O�\ �U�R��

�W�D�W�L�Q�J �W�K�H�P �F�O�R�F�N�Z�L�V�H �R�U �F�R�X�Q�W�H�U�F�O�R�F�N�Z�L�V�H �I�R�U �D �P�D�[�L�P�X�P �R�I ������ �U�D�G�L�D�Q�V��

���������� �+�\�S�H�U�S�D�U�D�P�H�W�H�U�V

�7�K�H �P�R�G�H�O�V �Z�H�U�H �L�Q�L�W�L�D�O�O�\ �W�U�D�L�Q�H�G �I�R�U ���� �H�S�R�F�K�V�� �R�S�W�L�P�L�]�L�Q�J �I�R�U �/�� �O�R�V�V�� �D�Q�G�� �F�R�Q�V�H�T�X�H�Q�W�O�\��

�I�R�U �S�H�D�N �V�L�J�Q�D�O���W�R���Q�R�L�V�H �U�D�W�L�R �>�����@�� �:�K�L�O�H �3�6�1�5 �L�V �F�R�P�P�R�Q�O�\ �X�V�H�G �W�R �P�H�D�V�X�U�H �L�P�D�J�H �T�X�D�O�L�W�\

�E�\ �D�V�V�H�V�V�L�Q�J �W�K�H �G�L�V�W�R�U�W�L�R�Q �O�H�Y�H�O �W�K�U�R�X�J�K �S�L�[�H�O���Z�L�V�H �G�L�V�W�D�Q�F�H�� �L�W �G�R�H�V �Q�R�W �D�F�F�R�X�Q�W �I�R�U �S�H�U�F�H�S��

�W�X�D�O �P�H�W�U�L�F�V�� �V�X�F�K �D�V �W�H�[�W�X�U�H �G�L�I�I�H�U�H�Q�F�H�� �7�K�X�V�� �I�R�U �H�D�F�K �X�S�V�F�D�O�L�Q�J �I�D�F�W�R�U�� �W�K�H �E�H�V�W �S�U�R�S�R�V�H�G

�P�R�G�H�O �L�V �I�L�Q�H���W�X�Q�H�G �I�R�U ���� �H�S�R�F�K�V �R�Q �O�H�D�U�Q�H�G �S�H�U�F�H�S�W�X�D�O �L�P�D�J�H �S�D�W�F�K �V�L�P�L�O�D�U�L�W�\ �V�F�R�U�H �>�����@��

�V�R �D�V �W�R �D�F�K�L�H�Y�H �P�R�U�H �U�H�D�O�L�V�W�L�F �U�H�V�X�O�W�V�� �/�3�,�3�6 �F�R�P�S�X�W�H�V �W�K�H �G�L�V�W�D�Q�F�H �E�H�W�Z�H�H�Q �W�K�H �D�F�W�L�Y�D�W�L�R�Q�V

�I�R�U �H�D�F�K �W�H�V�W�H�G �L�P�D�J�H�� �D�V �L�Q�I�H�U�U�H�G �W�K�U�R�X�J�K �D �Y�L�V�X�D�O�O�\ �V�S�H�F�L�D�O�L�]�H�G �Q�H�W�Z�R�U�N�� �S�U�H�Y�L�R�X�V�O�\ �W�U�D�L�Q�H�G

�R�Q �,�P�D�J�H�1�H�W �>���@�� �7�K�H�U�H�I�R�U�H�� �L�W �O�H�Y�H�U�D�J�H�V �W�K�H �H�[�W�U�D�F�W�H�G �I�H�D�W�X�U�H�V �W�R �F�R�P�S�D�U�H �W�Z�R �L�P�D�J�H�V�� �I�U�R�P

�D �S�H�U�F�H�S�W�X�D�O �S�R�L�Q�W �R�I �Y�L�H�Z�� �7�K�H �Q�H�W�Z�R�U�N �X�V�H�G �I�R�U �L�Q�L�W�L�D�O�L�]�L�Q�J �/�3�,�3�6 �G�X�U�L�Q�J �W�K�H �H�[�S�H�U�L�P�H�Q�W�V

����
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�Z�D�V �9�*�*���O�L�Q�� �Z�K�L�F�K �F�R�Q�W�D�L�Q�V �D �I�U�R�]�H�Q �S�U�H���W�U�D�L�Q�H�G �9�*�* �V�W�X�E �>�����@�� �D�X�J�P�H�Q�W�H�G �Z�L�W�K �D �V�H�U�L�H�V �R�I

�O�D�\�H�U�V�� �7�K�H �9�*�*���O�L�Q �Z�D�V �I�R�U�P�H�U�O�\ �I�L�Q�H���W�X�Q�H�G �R�Q �%�H�U�N�H�O�H�\���$�G�R�E�H �3�H�U�F�H�S�W�X�D�O �3�D�W�F�K �6�L�P�L�O�D�U�L�W�\

�'�D�W�D�V�H�W ���%�$�3�3�6���� �,�Q �D�G�G�L�W�L�R�Q �W�R �W�K�H �D�I�R�U�H�P�H�Q�W�L�R�Q�H�G �R�S�W�L�P�L�]�D�W�L�R�Q �P�H�W�U�L�F�V�� �G�X�U�L�Q�J �W�K�H �G�H�V�L�J�Q

�L�W�H�U�D�W�L�R�Q �S�U�R�F�H�V�V�� �E�R�W�K �W�K�H �L�Q�I�H�U�H�Q�F�H �W�L�P�H �D�Q�G �W�K�H �V�W�U�X�F�W�X�U�D�O �V�L�P�L�O�D�U�L�W�\ �V�F�R�U�H �>�����@ �Z�H�U�H �F�R�Q�V�L�G��

�H�U�H�G�� �7�K�H �R�S�W�L�P�L�]�H�U �X�V�H�G �G�X�U�L�Q�J �W�U�D�L�Q�L�Q�J �Z�D�V �$�G�D�P �>�����@�� �L�Q�L�W�L�D�O�L�]�H�G �Z�L�W�K �D ������������ �O�H�D�U�Q�L�Q�J

�U�D�W�H�� �7�K�H �L�P�D�J�H�V �Z�H�U�H �J�U�R�X�S�H�G �L�Q�W�R �E�D�W�F�K�H�V �R�I �V�L�]�H ������

���������� �(�[�S�H�U�L�P�H�Q�W�D�O �(�Q�Y�L�U�R�Q�P�H�Q�W

�7�K�H �Q�H�W�Z�R�U�N �U�X�Q�W�L�P�H �Z�D�V �F�R�P�S�X�W�H�G �E�R�W�K �R�Q �1�9�,�'�,�$ �7�� �*�3�8�¶�V �������*�%�� ���������� �7�)�/�2�3�6���� �D�Q�G

�R�Q �P�R�E�L�O�H �4�X�D�O�F�R�P�P �$�G�U�H�Q�R �������/ �*�3�8�¶�V �����*�%�� �������� �7�)�/�2�3�6���� �X�V�L�Q�J �W�K�H �G�H�I�D�X�O�W �T�X�D�Q�W�L�]�D��

�W�L�R�Q�� �R�Q �)�3���� �L�Q�I�H�U�H�Q�F�H��

������ �$�E�O�D�W�L�R�Q �6�W�X�G�L�H�V

�7�K�H �I�R�O�O�R�Z�L�Q�J �V�H�F�W�L�R�Q�V �J�R �R�Y�H�U �W�K�H �R�X�W�F�R�P�H�V �D�F�K�L�H�Y�H�G �I�R�U �H�D�F�K �L�W�H�U�D�W�L�R�Q �W�K�D�W �Z�D�V �S�H�U�I�R�U�P�H�G

�G�X�U�L�Q�J �W�K�H �H�[�S�H�U�L�P�H�Q�W�L�Q�J �S�U�R�F�H�V�V�� �F�R�P�S�D�U�L�Q�J �H�D�F�K �P�R�G�H�O �Z�L�W�K �W�K�H �S�U�H�Y�L�R�X�V�O�\ �F�R�Q�V�L�G�H�U�H�G �D�U��

�F�K�L�W�H�F�W�X�U�H�� �F�R�Q�V�L�G�H�U�L�Q�J �W�K�H �S�U�H�Y�L�R�X�V�O�\ �V�W�D�W�H�G �P�H�W�U�L�F�V��

���������� �8�Q�L�I�R�U�P�L�Q�J �W�K�H �&�R�Q�Y�R�O�X�W�L�R�Q�D�O �)�L�O�W�H�U�V �R�I �(�6�3�&�1

�7�K�H �(�6�3�&�1 �Q�H�W�Z�R�U�N �>�����@ �G�H�V�F�U�L�E�H�G �L�Q �6�H�F�W�L�R�Q ���������� �Z�D�V �W�K�H �V�W�D�U�W�L�Q�J �S�R�L�Q�W �I�R�U �W�K�H �I�L�U�V�W �H�[��

�S�H�U�L�P�H�Q�W�D�W�L�R�Q �V�W�D�J�H�� �J�L�Y�H�Q �W�K�H �O�L�J�K�W �Q�D�W�X�U�H �R�I �W�K�H �P�R�G�H�O�� �Z�K�L�F�K �I�D�F�L�O�L�W�D�W�H�V �W�K�H �D�G�G�L�W�L�R�Q �R�I �V�X�S��

�S�O�H�P�H�Q�W�D�U�\ �F�R�P�S�R�Q�H�Q�W�V�� �V�L�Q�F�H �W�K�H �L�Q�I�H�U�H�Q�F�H �W�L�P�H �U�H�S�R�U�W�H�G �I�R�U �[�� �V�X�S�H�U���U�H�V�R�O�X�W�L�R�Q �Z�D�V �D�S�S�U�R�[��

�L�P�D�W�H�O�\ �� �P�L�O�O�L�V�H�F�R�Q�G�V �I�R�U �F�R�P�S�X�W�H�U �*�3�8�¶�V �D�Q�G ���� �P�L�O�O�L�V�H�F�R�Q�G�V �I�R�U �P�R�E�L�O�H �S�U�R�F�H�V�V�R�U�V�� �7�K�X�V��

�W�K�H �I�L�U�V�W �L�W�H�U�D�W�L�R�Q �Z�D�V �D�Q �H�[�W�H�Q�V�L�R�Q �R�I �W�K�H �(�6�3�&�1�� �F�D�O�O�H�G �8�)���(�6�3�&�1�� �Z�K�L�F�K�� �D�V �G�H�V�F�U�L�E�H�G �L�Q

�6�H�F�W�L�R�Q ������������ �V�Z�L�W�F�K�H�G �W�R �5�H�/�8 �D�F�W�L�Y�D�W�L�R�Q�V�� �W�R �S�U�H�Y�H�Q�W �W�K�H �Y�D�Q�L�V�K�L�Q�J �J�U�D�G�L�H�Q�W �L�V�V�X�H�� �Z�K�L�F�K

�R�F�F�X�U�V �L�Q �V�L�J�P�R�L�G�D�O �D�F�W�L�Y�D�W�L�R�Q�V�� �7�K�H�Q�� �W�K�H �R�U�G�H�U �I�R�U �W�K�H �F�O�L�S �D�Q�G �S�L�[�H�O �V�K�X�I�I�O�H �O�D�\�H�U�V �Z�D�V

�U�H�Y�H�U�V�H�G�� �V�R �D�V �W�R �R�S�W�L�P�L�]�H �W�K�H �F�O�L�S�S�L�Q�J �V�S�H�H�G �W�K�U�R�X�J�K �S�D�U�D�O�O�H�O�L�V�P�� �)�L�Q�D�O�O�\�� �*�O�R�U�R�W �Q�R�U�P�D�O �L�Q�L��

�W�L�D�O�L�]�D�W�L�R�Q �Z�D�V �X�V�H�G �I�R�U �W�K�H �F�R�Q�Y�R�O�X�W�L�R�Q�D�O �Z�H�L�J�K�W�V�� �D�Q�G �W�K�H�L�U �F�K�D�Q�Q�H�O�V �D�Q�G �N�H�U�Q�H�O �V�L�]�H�V �Z�H�U�H

�V�H�W �W�R �D �I�L�[�H�G ���� �D�Q�G ���[�� �V�L�]�H�� �W�K�H�U�H�I�R�U�H �U�H�G�X�F�L�Q�J �W�K�H �Q�X�P�E�H�U �R�I �I�O�R�D�W�L�Q�J �S�R�L�Q�W �R�S�H�U�D�W�L�R�Q�V��

�6�W�U�L�F�W�O�\ �I�R�U �[�� �V�X�S�H�U���U�H�V�R�O�X�W�L�R�Q�� �W�K�H �)�/�2�3 �F�R�X�Q�W �Z�D�V �U�H�G�X�F�H�G �E�\ �������� �G�X�H �W�R �D �U�H�G�X�F�W�L�R�Q �L�Q

����
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�W�U�D�L�Q�D�E�O�H �S�D�U�D�P�H�W�H�U�V�� �I�U�R�P ���������� �W�R ������������ �7�K�H �F�R�P�S�X�W�H�U �*�3�8 �U�X�Q�W�L�P�H �Z�D�V �G�L�P�L�Q�L�V�K�H�G �E�\

�������� �D�Q�G �W�K�H �P�R�E�L�O�H �S�U�R�F�H�V�V�R�U �L�Q�I�H�U�H�Q�F�H �W�L�P�H �G�U�R�S�S�H�G �E�\ �������� �6�L�P�X�O�W�D�Q�H�R�X�V�O�\�� �W�K�H �3�6�1�5

�V�X�I�I�H�U�H�G �D �V�L�J�Q�L�I�L�F�D�Q�W �L�Q�F�U�H�D�V�H �R�I �������� �G�H�F�L�E�H�O�V �I�R�U �Q�R�U�P�D�O �[�� �X�S�V�F�D�O�L�Q�J �D�Q�G �������� �G�H�F�L�E�H�O�V �I�R�U

�U�H�D�O�L�V�W�L�F �[�� �6�5�� �7�K�H �H�[�W�H�Q�G�H�G �8�)���(�6�3�&�1���� �D�U�F�K�L�W�H�F�W�X�U�H �Z�K�L�F�K �D�G�G�H�G �W�Z�R �D�G�G�L�W�L�R�Q�D�O �F�R�Q�Y�R�O�X��

�W�L�R�Q�D�O �O�D�\�H�U�V �G�L�G �Q�R�W �E�U�L�Q�J �D�Q�\ �I�X�U�W�K�H�U �E�H�Q�H�I�L�W�� �U�H�V�X�O�W�L�Q�J �L�Q �D �V�L�P�L�O�D�U �3�6�1�5�� �Z�K�L�O�H �L�Q�F�U�H�D�V�L�Q�J

�W�K�H �F�R�P�S�X�W�H�U �D�Q�G �P�R�E�L�O�H �L�Q�I�H�U�H�Q�F�H �W�L�P�H �E�\ ������ �D�Q�G�� �U�H�V�S�H�F�W�L�Y�H�O�\�� �������� �7�K�H �F�R�Q�F�O�X�V�L�R�Q �L�V

�W�K�D�W �W�K�H �8�)���(�6�3�&�1 �Q�H�W�Z�R�U�N�¶�V �S�H�U�I�R�U�P�D�Q�F�H �G�R�H�V �Q�R�W �V�F�D�O�H �Z�L�W�K �G�H�S�W�K �I�R�U �W�K�H �J�L�Y�H�Q �W�D�V�N�� �V�X�J��

�J�H�V�W�L�Q�J �W�K�D�W �W�K�H �Q�H�[�W �P�R�G�H�O�V �V�K�R�X�O�G �D�G�R�S�W �D �G�L�I�I�H�U�H�Q�W �D�U�F�K�L�W�H�F�W�X�U�H��

���������� �0�D�L�Q�W�D�L�Q�L�Q�J �D �&�R�Q�V�W�D�Q�W �)�L�O�W�H�U �6�L�]�H �I�R�U �8���1�H�W

�7�K�H �Q�H�[�W �D�W�W�H�P�S�W �U�H�S�U�H�V�H�Q�W�H�G �W�K�H �8���1�H�W �>�����@ �Y�D�U�L�D�Q�W �G�H�S�L�F�W�H�G �L�Q �6�H�F�W�L�R�Q ������������ �F�D�O�O�H�G �)�5��

�8�1�(�7�� �Z�K�L�F�K �G�R�H�V �Q�R�W �X�V�H �S�R�R�O�L�Q�J �R�U �G�H�F�R�Q�Y�R�O�X�W�L�R�Q�D�O �O�D�\�H�U�V�� �V�R �D�V �W�R �H�Q�V�X�U�H �W�K�D�W �W�K�H �Q�H�W�Z�R�U�N

�L�V �L�Q�Y�D�U�L�D�Q�W �W�R �W�K�H �L�Q�S�X�W �L�P�D�J�H �G�L�P�H�Q�V�L�R�Q�V�� �D�Q�G �G�R�H�V �Q�R�W �P�D�Q�L�S�X�O�D�W�H �W�K�H �I�H�D�W�X�U�H �P�D�S �Z�L�G�W�K

�R�U �K�H�L�J�K�W�� �D�O�O�R�Z�L�Q�J �I�R�U �O�D�W�H�U �F�R�Q�F�D�W�H�Q�D�W�L�R�Q�� �+�R�Z�H�Y�H�U�� �W�K�L�V �L�P�S�O�H�P�H�Q�W�D�W�L�R�Q �G�L�G �Q�R�W �L�P�S�U�R�Y�H �W�K�H

�F�X�U�U�H�Q�W �U�H�V�X�O�W�V�� �7�K�H �3�6�1�5 �G�H�F�U�H�D�V�H�G �E�\ �������� �I�R�U �[�� �V�X�S�H�U���U�H�V�R�O�X�W�L�R�Q �D�Q�G �P�D�L�Q�W�D�L�Q�H�G �D �V�L�P�L�O�D�U

�Y�D�O�X�H �I�R�U �U�H�D�O�L�V�W�L�F �[�� �6�5�� �:�K�H�Q �F�R�P�S�D�U�H�G �W�R �W�K�H �8�)���(�6�3�&�1������ �W�K�H �F�R�P�S�X�W�H�U �*�3�8 �U�X�Q�W�L�P�H��

�D�Q�G �P�R�E�L�O�H �S�U�R�F�H�V�V�R�U �L�Q�I�H�U�H�Q�F�H �W�L�P�H �L�Q�F�U�H�D�V�H�G �E�\ �������� �D�Q�G ���������� �)�R�U �W�K�L�V �U�H�D�V�R�Q�� �W�K�H �L�G�H�D

�R�I �I�X�U�W�K�H�U �H�[�S�D�Q�G�L�Q�J �W�K�H �8���1�H�W �D�U�F�K�L�W�H�F�W�X�U�H �Z�D�V �G�U�R�S�S�H�G��

���������� �$�G�G�L�Q�J �D �1�H�D�U�H�V�W���1�H�L�J�K�E�R�U�V �8�S�V�D�P�S�O�L�Q�J �%�U�D�Q�F�K �W�R �6�&�6�5�1

�7�K�H �Q�H�[�W �L�W�H�U�D�W�L�R�Q �S�H�U�I�R�U�P�H�G �L�P�S�O�L�H�G �E�X�L�O�G�L�Q�J �R�Q �W�R�S �R�I �W�K�H �6�&�6�5�1 �P�R�G�H�O �>�����@ �G�H�V�F�U�L�E�H�G �L�Q

�6�H�F�W�L�R�Q ������������ �E�\ �D�G�G�L�Q�J �D �Q�H�D�U�H�V�W���Q�H�L�J�K�E�R�U�V �L�Q�W�H�U�S�R�O�D�W�L�R�Q �E�U�D�Q�F�K�� �L�Q �R�U�G�H�U �W�R �H�Q�I�R�U�F�H �U�H�V�L�G��

�X�D�O �O�H�D�U�Q�L�Q�J�� �$�V �V�K�R�Z�Q �L�Q �6�H�F�W�L�R�Q ������������ �I�R�O�O�R�Z�L�Q�J �W�K�H �X�S�V�D�P�S�O�L�Q�J �O�D�\�H�U�� �W�K�H �5���6�&�6�5�1 �S�H�U��

�I�R�U�P�V �D �V�S�D�F�H���W�R���G�H�S�W�K �R�S�H�U�D�W�L�R�Q�� �W�U�D�Q�V�S�R�V�L�Q�J �W�K�H �V�S�D�W�L�D�O �G�L�P�H�Q�V�L�R�Q �L�Q�W�R �G�H�S�W�K�� �E�\ �D �I�D�F�W�R�U �R�I

���� �V�R �D�V �W�R �H�Q�D�E�O�H �F�O�L�S�S�L�Q�J �I�R�U �W�K�H �H�Q�W�L�U�H �V�X�P�P�H�G���X�S �K�L�J�K���U�H�V�R�O�X�W�L�R�Q �L�P�D�J�H�� �E�H�I�R�U�H �D�S�S�O�\�L�Q�J

�W�K�H �G�H�S�W�K���W�R���V�S�D�F�H �I�X�Q�F�W�L�R�Q�� �7�K�H �E�D�V�H�O�L�Q�H �6�&�6�5�1 �P�R�G�H�O �E�U�R�X�J�K�W �D�Q �L�P�S�U�R�Y�H�P�H�Q�W �W�R �W�K�H �8�)��

�(�6�3�&�1������ �L�Q �W�H�U�P�V �R�I �3�6�1�5�� �E�\ �������� �G�H�F�L�E�H�O�V �I�R�U �[���� �������� �G�H�F�L�E�H�O�V �I�R�U �[���� �D�Q�G �������� �G�H�F�L�E�H�O�V

�I�R�U �[���� �+�R�Z�H�Y�H�U�� �I�R�U �U�H�D�O�L�V�W�L�F �[�� �V�X�S�H�U���U�H�V�R�O�X�W�L�R�Q�� �6�&�6�5�1 �S�U�H�V�H�Q�W�H�G �D �G�H�F�U�H�D�V�H �R�I �������� �G�H�F�L��

�E�H�O�V�� �7�K�H �F�R�P�S�X�W�H�U �*�3�8 �L�Q�I�H�U�H�Q�F�H �W�L�P�H �L�Q�F�U�H�D�V�H�G �E�\ ���������� ���������� �D�Q�G ���������� �I�R�U �[���� �[����

�D�Q�G �[�� �6�5�� �7�K�H �P�R�E�L�O�H �S�U�R�F�H�V�V�R�U �U�X�Q�W�L�P�H �D�O�V�R �L�Q�F�U�H�D�V�H�G�� �E�\ ���������� ���������� �D�Q�G ���������� �7�K�H

����
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�U�X�Q�W�L�P�H �L�Q�F�U�H�D�V�H �Z�D�V �G�H�W�H�U�P�L�Q�H�G �E�\ �W�K�H �K�L�J�K�H�U �Q�H�W�Z�R�U�N �F�R�P�S�O�H�[�L�W�\ �D�Q�G �G�H�S�W�K�� �)�L�Q�D�O�O�\�� �U�H�O�D��

�W�L�Y�H �W�R �W�K�H �6�&�6�5�1�� �W�K�H �5���6�&�6�5�1 �D�F�K�L�H�Y�H�G �3�6�1�5 �Y�D�O�X�H�V �K�L�J�K�H�U �W�K�D�Q �6�&�6�5�1�� �E�\ ������ �G�H�F�L�E�H�O�V��

�D�Q�G �������� �G�H�F�L�E�H�O�V�� �I�R�U �I�D�F�W�R�U�V �[�� �D�Q�G �[���� �Z�K�L�O�H �R�Q�O�\ �W�U�D�G�L�Q�J �R�I�I ������ �D�Q�G ���� �F�R�P�S�X�W�H�U �*�3�8

�L�Q�I�H�U�H�Q�F�H �W�L�P�H�� �D�Q�G�� �U�H�V�S�H�F�W�L�Y�H�O�\�� ���� �D�Q�G ���� �P�R�E�L�O�H �H�[�H�F�X�W�L�R�Q �W�L�P�H��

���������� �$�S�S�H�Q�G�L�Q�J �D �&�R�Q�Y�R�O�X�W�L�R�Q �W�R �W�K�H �8�S�V�D�P�S�O�L�Q�J �%�U�D�Q�F�K �R�I �5���6�&�6�5�1

�7�K�H�Q�� �W�K�H �)�5���6�&�6�5�1 �P�R�G�H�O �G�H�V�F�U�L�E�H�G �L�Q �6�H�F�W�L�R�Q ���������� �H�[�W�H�Q�G�H�G �W�K�H �U�H�V�L�G�X�D�O �E�U�D�Q�F�K �E�\ �D�G�G�L�Q�J

�D�Q�R�W�K�H�U �F�R�Q�Y�R�O�X�W�L�R�Q�D�O �O�D�\�H�U �D�I�W�H�U �W�K�H �V�S�D�F�H���W�R���G�H�S�W�K �R�S�H�U�D�W�L�R�Q�� �L�Q �R�U�G�H�U �W�R �O�H�D�U�Q �D�G�G�L�W�L�R�Q�D�O �Q�R�Q��

�O�L�Q�H�D�U �G�D�W�D �P�D�S�S�L�Q�J�V �D�Q�G �U�H�I�L�Q�H �W�K�H �X�S�V�F�D�O�H�G �/�5 �L�P�D�J�H �U�H�S�U�H�V�H�Q�W�D�W�L�R�Q�� �+�R�Z�H�Y�H�U�� �W�K�L�V �S�U�R�Y�H�G

�W�R �E�H �G�H�W�U�L�P�H�Q�W�D�O �W�R �W�K�H �Q�H�W�Z�R�U�N �S�H�U�I�R�U�P�D�Q�F�H�� �Z�K�R�V�H �3�6�1�5 �G�U�R�S�S�H�G �E�\ �������� �G�H�F�L�E�H�O�V �I�R�U �[��

�6�5�� �Z�K�L�O�H �D�O�V�R �G�H�F�U�H�D�V�L�Q�J �H�I�I�L�F�L�H�Q�F�\ �L�Q �W�H�U�P�V �R�I �F�R�P�S�X�W�H�U �*�3�8 �D�Q�G �P�R�E�L�O�H �U�X�Q�W�L�P�H�� �E�\ ����

�D�Q�G�� �U�H�V�S�H�F�W�L�Y�H�O�\�� ������ �7�K�H�U�H�I�R�U�H�� �Q�R �I�X�U�W�K�H�U �P�R�G�L�I�L�F�D�W�L�R�Q�V �Z�H�U�H �S�H�U�I�R�U�P�H�G �R�Q �W�K�H �L�Q�W�H�U�S�R�O�D�W�L�R�Q

�E�U�D�Q�F�K��

���������� �8�V�L�Q�J �5�X�G�L�P�H�Q�W�D�U�\ �,�Q�W�H�U�S�R�O�D�W�L�R�Q �D�V �D �%�D�V�H�O�L�Q�H �I�R�U �(�6�3�&�1 �D�Q�G �6�&�6�5�1

�(�Y�H�Q�W�X�D�O�O�\�� �W�K�H �O�D�V�W �L�W�H�U�D�W�L�R�Q�V �L�P�S�O�L�H�G �W�K�H �D�G�G�L�W�L�R�Q �R�I �W�K�H �G�H�S�W�K�Z�L�V�H���U�H�V�L�G�X�D�O �F�R�P�S�R�Q�H�Q�W �W�R

�E�R�W�K �W�K�H �(�6�3�&�1 �>�����@ �D�Q�G �W�K�H �6�&�6�5�1 �>�����@ �P�R�G�H�O�V�� �U�H�V�X�O�W�L�Q�J �L�Q �W�K�H �G�H�Y�H�O�R�S�P�H�Q�W �R�I �W�K�H

�'�5���(�6�3�&�1 �D�Q�G �'�5���6�&�6�5�1�� �Z�K�L�F�K �D�U�H �G�H�V�F�U�L�E�H�G �L�Q �6�H�F�W�L�R�Q ������������ �7�K�H �S�U�R�S�R�V�H�G �G�H�S�W�K�Z�L�V�H��

�U�H�V�L�G�X�D�O �Q�H�W�Z�R�U�N�V �D�U�H �F�R�Q�V�W�U�X�F�W�H�G �E�\ �W�U�D�Q�V�I�H�U�U�L�Q�J �W�K�H �D�I�R�U�H�P�H�Q�W�L�R�Q�H�G �Q�H�D�U�H�V�W���Q�H�L�J�K�E�R�U�V �L�Q�W�H�U��

�S�R�O�D�W�L�R�Q �E�U�D�Q�F�K�� �W�R �W�K�H �P�D�L�Q �E�U�D�Q�F�K�� �P�D�L�Q�W�D�L�Q�L�Q�J �W�K�H �U�H�V�L�G�X�D�O �O�H�D�U�Q�L�Q�J �S�U�L�Q�F�L�S�O�H�� �Z�K�L�O�H �D�O�V�R

�S�U�R�Y�L�G�L�Q�J �W�K�H �S�U�L�Q�F�L�S�D�O �V�W�D�J�H �Z�L�W�K �D �Q�D�L�Y�H�O�\ �X�S�V�F�D�O�H�G �E�D�V�H�O�L�Q�H�� �L�Q �R�U�G�H�U �W�R �H�Q�K�D�Q�F�H �W�K�H �F�R�Q��

�Y�H�U�J�H�Q�F�H �V�S�H�H�G �D�Q�G �W�K�H �J�R�R�G�Q�H�V�V �R�I �I�L�W�� �)�L�U�V�W�O�\�� �W�K�H �'�5���(�6�3�&�1 �S�H�U�I�R�U�P�H�G �Z�R�U�V�H �W�K�D�Q �W�K�H

�S�U�H�Y�L�R�X�V�O�\ �G�H�I�L�Q�H�G �5���6�&�6�5�1�� �I�R�U �[�� �V�X�S�H�U���U�H�V�R�O�X�W�L�R�Q�� �L�Q �W�H�U�P�V �R�I �3�6�1�5�� �E�\ �������� �G�H�F�L�E�H�O�V��

�+�R�Z�H�Y�H�U�� �W�K�L�V �V�R�O�X�W�L�R�Q �Z�D�V �V�L�J�Q�L�I�L�F�D�Q�W�O�\ �T�X�L�F�N�H�U�� �L�P�S�U�R�Y�L�Q�J �W�K�H �F�R�P�S�X�W�H�U �*�3�8 �D�Q�G �P�R�E�L�O�H

�S�U�R�F�H�V�V�R�U �L�Q�I�H�U�H�Q�F�H �W�L�P�H�V �E�\ ������ �D�Q�G�� �U�H�V�S�H�F�W�L�Y�H�O�\�� �������� �)�L�Q�D�O�O�\�� �W�K�H �'�5���6�&�6�5�1 �S�U�R�Y�L�G�H�G

�W�K�H �E�H�V�W �S�H�U�I�R�U�P�D�Q�F�H �R�X�W �R�I �D�O�O �W�K�H �P�R�G�H�O�V �W�K�D�W �Z�H�U�H �W�H�V�W�H�G �G�X�U�L�Q�J �W�K�H �H�[�S�H�U�L�P�H�Q�W�D�W�L�R�Q �S�K�D�V�H��

�)�R�U �G�H�I�D�X�O�W �D�Q�G �U�H�D�O�L�V�W�L�F �[�� �V�X�S�H�U���U�H�V�R�O�X�W�L�R�Q�� �W�K�H �Q�H�W�Z�R�U�N �V�X�U�S�D�V�V�H�G �W�K�H �6�&�6�5�1 �E�D�V�H�O�L�Q�H�¶�V

�3�6�1�5 �E�\ ������ �D�Q�G �������� �G�H�F�L�E�H�O�V�� �Z�K�L�O�H �S�U�H�V�H�Q�W�L�Q�J �D�Q �L�Q�F�U�H�D�V�H �L�Q �U�X�Q�W�L�P�H �R�I ������ �D�Q�G ������ �I�R�U

�F�R�P�S�X�W�H�U �D�Q�G �P�R�E�L�O�H �*�3�8�¶�V�� �)�R�U �6�5 �Z�L�W�K �I�D�F�W�R�U�V �[�� �D�Q�G �[���� �L�W �H�[�F�H�H�G�H�G �5���6�&�6�5�1 �E�\ ��������

�D�Q�G ���������� �G�H�F�L�E�H�O�V �Z�L�W�K �U�H�V�S�H�F�W �W�R �W�K�H �3�6�1�5�� �Z�K�L�O�H �W�K�H �F�R�P�S�X�W�H�U �*�3�8 �L�Q�I�H�U�H�Q�F�H �W�L�P�H �L�Q��

����
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�F�U�H�D�V�H�G �E�\ �������� �D�Q�G �������� �D�Q�G �W�K�H �P�R�E�L�O�H �*�3�8 �U�X�Q�W�L�P�H �U�D�L�V�H�G �E�\ �������� �D�Q�G ���������� �)�R�U �W�K�L�V

�U�H�D�V�R�Q�� �W�K�H �'�5���6�&�6�5�1 �Z�D�V �I�X�U�W�K�H�U �I�L�Q�H���W�X�Q�H�G �I�R�U �O�H�D�U�Q�H�G �S�H�U�F�H�S�W�X�D�O �L�P�D�J�H �S�D�W�F�K �V�L�P�L�O�D�U�L�W�\

���/�3�,�3�6�� �>�����@��

������ �5�H�V�X�O�W�V

�7�K�H �U�H�V�X�O�W�V �Z�H�U�H �F�R�P�S�X�W�H�G �I�R�U �W�K�H �E�D�V�H�O�L�Q�H �D�Q�G �S�U�R�S�R�V�H�G �P�H�W�K�R�G�V�� �X�V�L�Q�J �W�K�H �S�U�H�Y�L�R�X�V�O�\ �F�R�Q��

�V�W�U�X�F�W�H�G �W�H�V�W �G�D�W�D�V�H�W�� �Z�K�L�F�K �F�R�Q�V�L�V�W�V �R�I �W�K�H �O�D�V�W ���� �L�P�D�J�H�V �R�I �W�K�H �'�,�9���. �Y�D�O�L�G�D�W�L�R�Q �V�H�W �>���@��

�D�V �V�S�H�F�L�I�L�H�G �L�Q �6�H�F�W�L�R�Q �������� �7�K�H �3�6�1�5�� �6�6�,�0�� �D�Q�G �/�3�,�3�6 �D�U�H �U�H�S�R�U�W�H�G �E�R�W�K �I�R�U �W�K�H �R�U�L�J�L�Q�D�O

�D�Q�G �W�K�H �T�X�D�Q�W�L�]�H�G �P�R�G�H�O�V�� �7�K�H �F�R�P�S�X�W�H�U �U�X�Q�W�L�P�H �F�R�Q�V�L�G�H�U�V �W�K�H �R�U�L�J�L�Q�D�O �X�Q�T�X�D�Q�W�L�]�H�G �P�R�G�H�O��

�L�Q�I�H�U�U�L�Q�J �X�V�L�Q�J �W�K�H �1�9�,�'�,�$ �7�� �*�3�8�� �Z�K�L�O�H �W�K�H �P�R�E�L�O�H �H�[�H�F�X�W�L�R�Q �W�L�P�H �L�V �F�R�P�S�X�W�H�G �X�V�L�Q�J �W�K�H

�T�X�D�Q�W�L�]�H�G �Q�H�W�Z�R�U�N�� �Z�L�W�K �)�3���� �L�Q�I�H�U�H�Q�F�H�� �R�Q �W�K�H �4�X�D�O�F�R�P�P �$�G�U�H�Q�R �������/ �*�3�8�� �$�O�O �W�L�P�L�Q�J��

�U�H�O�D�W�H�G �P�H�W�U�L�F�V �D�U�H �P�H�D�V�X�U�H�G �L�Q �P�L�O�O�L�V�H�F�R�Q�G�V�� �D�Q�G �F�R�Q�V�L�G�H�U �W�K�H �D�Y�H�U�D�J�H �L�Q�I�H�U�H�Q�F�H �W�L�P�H �I�R�U ����
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APPENDICES

Appendices

A.1. Model Analysis

The following section represents a discussion regarding certain analytical aspects of the de-

veloped DR-SCSRN model, which was previously defined in Section 3.2.5.

A.1.1. DR-SCSRNWeights Distribution

Figure 21: The distribution for the average convolutional kernel weights of the DR-SCSRN

model, ordered by depth, which remains mostly similar for all upscaling factors, the only

exception occurring in the last layer, which precedes the depth-to-space operation.

Convolutional layers with lower kernel sizes have higher weights, indicating that the network

focus on learning texture-level details, given the fact that the higher-level features are treated

by the nearest neighbors interpolation operation which is summed up to the main model

branch.

Figure 21 depicts the distribution for the averaged DR-SCSRN convolutional kernel weights,

ordered by depth. The last three convolutions have different numbers of channels, each being
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equal to the squared upscaling factors, multiplied by a factor of 3. As expected, the dis-

tribution remains mostly similar, for all upscaling factors. However, the analysis shows that

the average kernel weight values for lower upscaling factors tend to be slightly higher when

compared to higher factors. Moreover, for the last layer, which occurs before the depth-to-

space operation, the difference in values becomes significantly higher. Additionally, convo-

lutions with larger kernel sizes tend to have substantially lower weights, when compared to

convolutional layers with smaller kernels, proving that the network emphasizes learning lower-

level features, such as edges and textures, rather than higher-level characteristics. In fact, the

higher-level features are already present in the nearest neighbors interpolated image which is

summed up to the main model branch output, thus enforcing the network to only learn to

append texture-level details.
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