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Preface

We are at the dawn of a new era where the rapid evolution of Artificial Intelligence is revolutionizing the world.

In the coming decades, the machine learning techniques like Reinforcement Learning (RL) are anticipated

to tackle increasingly complex challenges in engineering, economics, medicine, climate sciences, and other

fields. This development, coupled with my curiosity for bio-inspired algorithms and genuine love for anything

that flies, fueled my inspiration throughout this thesis. The result? RUN-DSAC – an uncertainty-driven RL

algorithm designed to enhance the data sample efficiency and safety of autonomous flight systems, bringing

them yet another step closer to practical real-world application. In the spirit of scientific advancement, the

code repository is made publicly available1.

Completing this thesis also symbolizes a graceful touchdown, concluding my five-year flight through the

skies of Aerospace Engineering at TU Delft. This unforgettable experience shaped me into the engineer

and the individual I stand as today, and I am deeply grateful to the many inspiring people who journeyed

with me through this remarkable chapter of my life.

First and foremost, Erik-Jan van Kampen deserves my deepest gratitude for his unwavering support, sage

guidance, and being an inexhaustible source of inspiration. He patiently reviewed and discussed my often

ridiculously extensive progress reports and even went above and beyond by offering invaluable advice

on my future career paths, showcasing his extraordinary commitment to this research and his exceptional

role as a supervisor. Special thanks also go to Yifei Li, whose participation in my progress meetings and

insightful remarks consistently added value to my work. Additionally, I extend my sincere appreciation to the

numerous professors at TU Delft who have provided consultations on specific details of my research. While

I cannot name each individually, their collective expertise and guidance have been essential in shaping my

work. Finally, I would like to specially acknowledge Marc G. Bellemare, Mark Rowland, and Will Dabney

at Google, the pioneers of Distributional Reinforcement Learning. Their readiness to engage with my

endless inquiries, despite their demanding schedules, has been a highlight of this journey. The opportunity

to discuss my work with such leading figures in the RL research field was an incredibly stimulating and

enriching experience.

This chapter of my life would not have been the same without the steadfast support of my friends from Delft

and Slovakia. A special thanks to Doru and Alex – your humor has been a source of endless laughter, and

memories we have created are ones I will cherish forever. I eagerly anticipate the times we have yet to

share. Additionally, my gratitude extends to Lucas and Michaela, Aerospace Engineering graduates and

wonderful friends of mine, whose guidance and tips on my thesis were invaluable. Your support was crucial

in maintaining my sanity and confidence throughout this period. Last but definitely not least, a heartfelt

thanks to my family, with a special mention to my parents. Their sacrifices and relentless support have

been instrumental in my achievements. Equally, my gratitude goes to Patrik, my brother, whose well-timed

jokes were the perfect remedy for stress.

Turning the final page at TU Delft, I carry forward a treasure trove of knowledge, profound gratitude, and

lasting bonds. All of this is thanks to you! Ďakujem!

Marek Homola,

Delft, January 2024
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�������� �&�R�P�P�R�Q �N�H�U�Q�H�O�V �X�V�H�G �L�Q �*�D�X�V�V�L�D�Q �S�U�R�F�H�V�V�H�V �>�������@�� �'�D�U�N �F�R�O�R�U �V�L�J�Q�L�I�L�H�V �K�L�J�K �F�R�U�U�H�O�D�W�L�R�Q�� ������
�������� �,�Q�I�H�U�H�Q�F�H �I�R�U �*�D�X�V�V�L�D�Q �S�U�R�F�H�V�V�H�V�� �D�G�R�S�W�H�G �I�U�R�P �>�������@�� �7�K�H �V�T�X�D�U�H�V �L�Q �W�K�H �F�R�U�Q�H�U �R�I �W�K�H

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

������ �7�K�H�/�X�Q�D�U�/�D�Q�G�H�U �&�R�Q�W�L�Q�X�R�X�V�H�Q�Y�L�U�R�Q�P�H�Q�W �D�Q�G �L�W�V �F�R�R�U�G�L�Q�D�W�H �V�\�V�W�H�P�� �� �� �� �� �� �� �� �� �� �� �� ������
������ �$�U�F�K�L�W�H�F�W�X�U�H �R�I �D�Q �8�0���'�6�$�& �F�U�L�W�L�F �Q�H�W�Z�R�U�N�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ������
������ �&�R�P�S�D�U�L�V�R�Q �R�I �W�K�H �8�0���'�6�$�& �O�H�D�U�Q�L�Q�J �F�X�U�Y�H �Z�L�W�K �6�$�& �D�Q�G �R�W�K�H�U �'�6�$�& �Y�D�U�L�D�Q�W�V�� �W�U�D�L�Q�L�Q�J

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

�Y�D�U�L�R�X�V �E�H�Q�F�K�P�D�U�N�V�� �D�G�R�S�W�H�G �I�U�R�P �>�������@�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ������
������ �(�[�D�P�S�O�H �R�I �D �T�X�D�Q�W�L�O�H �I�X�Q�F�W�L�R�QF � 1

Z (� ) �O�H�D�U�Q�W �E�\ �'�6�$�& ���,�4�1�� �D�I�W�H�U �� �H�S�L�V�R�G�H�V�� �� �� �� �� �� �� ������
������ �(�[�D�P�S�O�H �R�I �D �T�X�D�Q�W�L�O�H �I�X�Q�F�W�L�R�QF � 1

Z (� ) �O�H�D�U�Q�W �E�\ �8�0���'�6�$�& �D�I�W�H�U ���� �H�S�L�V�R�G�H�V�� �� �� �� �� �� �� �� ������
������ �&�R�P�S�D�U�L�V�R�Q �E�H�W�Z�H�H�Q �W�K�H �T�X�D�Q�W�L�O�H �I�X�Q�F�W�L�R�Q�V �O�H�D�U�Q�H�G �E�\ �W�K�H �8�0�'�4�1 �D�O�J�R�U�L�W�K�P ���V�R�O�L�G �O�L�Q�H�V��

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

������ �&�R�P�S�D�U�L�V�R�Q �R�I �8�0�'�4�1 �O�H�D�U�Q�L�Q�J �F�X�U�Y�H�V �Z�L�W�K �R�W�K�H�U �5�/ �P�H�W�K�R�G�V �L�Q �Y�D�U�L�R�X�V �E�H�Q�F�K�P�D�U�N�V��
�D�G�D�S�W�H�G �I�U�R�P �>�������@�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ������

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

�S�H�U�I�R�U�P�D�Q�F�H �L�Q �W�K�H�/�X�Q�D�U�/�D�Q�G�H�U�H�Q�Y�L�U�R�Q�P�H�Q�W�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ������
�������� �&�R�P�S�X�W�D�W�L�R�Q�D�O �F�R�P�S�O�H�[�L�W�\ �F�R�P�S�D�U�L�V�R�Q �R�I �5�8�1���'�6�$�& �Z�L�W�K �6�$�& �D�Q�G �R�W�K�H�U �'�6�$�& �Y�D�U�L�D�Q�W�V�� ������
�������� �6�W�D�W�H�V �D�Q�G �D�F�W�L�R�Q�V �X�V�H�G �L�Q �W�K�H �&�H�V�V�Q�D ������ �V�K�R�U�W �S�H�U�L�R�G �/�7�, �P�R�G�H�O�� �� �� �� �� �� �� �� �� �� �� �� �� �� ������

�Y�L�L�L



�/�L�V�W �R�I �)�L�J�X�U�H�V �L�[

�������� �'�6�$�& �F�R�Q�W�U�R�O�O�H�U �D�U�F�K�L�W�H�F�W�X�U�H �I�R�U �W�K�H� �W�U�D�F�N�L�Q�J �L�Q �W�K�H �&�H�V�V�Q�D �&�H������ �/�7�, �P�R�G�H�O�� �� �� �� �� �� ������
�������� �6�D�P�S�O�H �R�I �D �U�D�Q�G�R�P�L�]�H�G �V�W�H�S���V�H�T�X�H�Q�F�H� �U�H�I�H�U�H�Q�F�H �V�L�J�Q�D�O �X�V�H�G �L�Q �W�U�D�L�Q�L�Q�J �W�K�H �D�J�H�Q�W�� �� �� ������
�������� �$ �������������� �W�H�V�W �V�L�J�Q�D�O�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ������
�������� �/�H�D�U�Q�L�Q�J �D�Q�G �W�U�D�F�N�L�Q�J �S�H�U�I�R�U�P�D�Q�F�H �R�I �'�6�$�& �L�P�S�O�H�P�H�Q�W�H�G �R�Q �W�K�H �/�7�, �V�K�R�U�W �S�H�U�L�R�G �&�H�V�V�Q�D

�&�H������ �P�R�G�H�O�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ������
�������� �/�H�D�U�Q�L�Q�J �D�Q�G �W�U�D�F�N�L�Q�J �S�H�U�I�R�U�P�D�Q�F�H �R�I �'�6�$�& �Z�L�W�K �&�$�3�6 �L�P�S�O�H�P�H�Q�W�H�G �R�Q �W�K�H �/�7�, �V�K�R�U�W �S�H�U�L�R�G

�&�H�V�V�Q�D �&�H������ �P�R�G�H�O�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ������
�������� �'�6�$�& �F�R�Q�W�U�R�O�O�H�U �I�R�U �W�K�H� �W�U�D�F�N�L�Q�J �L�Q �W�K�H �&�H�V�V�Q�D �&�H������ �/�7�, �P�R�G�H�O ���L�Q�F�U�H�P�H�Q�W�D�O �Y�H�U�V�L�R�Q���� ������
�������� �/�H�D�U�Q�L�Q�J �D�Q�G �W�U�D�F�N�L�Q�J �S�H�U�I�R�U�P�D�Q�F�H �R�I �'�6�$�& �Z�L�W�K �L�Q�F�U�H�P�H�Q�W�D�O �H�O�H�Y�D�W�R�U �F�R�Q�W�U�R�O �L�P�S�O�H�P�H�Q�W�H�G

�R�Q �W�K�H �/�7�, �V�K�R�U�W �S�H�U�L�R�G �&�H�V�V�Q�D �&�H������ �P�R�G�H�O�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ������
�������� �&�R�P�S�D�U�L�V�R�Q �R�I �W�K�H �O�H�D�U�Q�L�Q�J �F�X�U�Y�H�V �R�I �G�L�I�I�H�U�H�Q�W �'�6�$�& �I�O�L�J�K�W �F�R�Q�W�U�R�O�O�H�U �Y�D�U�L�D�Q�W�V �L�P�S�O�H�P�H�Q�W�H�G

�R�Q �W�K�H �/�7�, �V�K�R�U�W �S�H�U�L�R�G �&�H�V�V�Q�D �&�H������ �P�R�G�H�O�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ������
�������� �)�L�Q�D�O �V�F�R�U�H �G�L�V�W�U�L�E�X�W�L�R�Q �I�R�U �G�L�I�I�H�U�H�Q�W �'�6�$�& �Y�D�U�L�D�Q�W�V�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ������
�������� �(�S�L�V�R�G�H �W�L�P�H �G�L�V�W�U�L�E�X�W�L�R�Q �I�R�U �G�L�I�I�H�U�H�Q�W �'�6�$�& �Y�D�U�L�D�Q�W�V�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ������

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

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

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

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

�6�K�R�U�W �3�H�U�L�R�G �/�7�, �&�H�V�V�Q�D �&�H������ �H�Q�Y�L�U�R�Q�P�H�Q�W�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ������
������ �&�$�3�6 �K�\�S�H�U�S�D�U�D�P�H�W�H�U�V�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ������
������ �Q�0�$�( �I�R�U� �W�U�D�F�N�L�Q�J �S�H�U�I�R�U�P�D�Q�F�H �X�V�L�Q�J �D �������������� �W�H�V�W�L�Q�J �V�L�J�Q�D�O �I�R�U �G�L�I�I�H�U�H�Q�W �F�R�Q�W�U�R�O�O�H�U �Y�D�U�L�D�Q�W�V������

������ �&�R�P�S�D�U�D�W�L�Y�H �D�Q�D�O�\�V�L�V �R�I �Q�0�$�( �D�Q�G �V�W�D�Q�G�D�U�G �G�H�Y�L�D�W�L�R�Q �D�F�U�R�V�V �W�K�L�U�W�H�H�Q �V�F�H�Q�D�U�L�R�V �I�R�U �6�$�&��
�'�6�$�&�� �D�Q�G �5�8�1���'�6�$�& �D�O�J�R�U�L�W�K�P�V�� ���5�� �V�W�D�Q�G�V �I�R�U�5�L�V�N�\�� �Z�K�L�O�H ���&�� �V�W�D�Q�G�V �I�R�U�&�R�Q�V�H�U�Y�D�W�L�Y�H��
�%�R�O�G �Y�D�O�X�H�V �U�H�S�U�H�V�H�Q�W �Q�0�$�( �V�L�J�Q�L�I�L�F�D�Q�W�O�\ �G�L�I�I�H�U�H�Q�W �I�U�R�P �'�6�$�& ��p < 0:05���� �� �� �� �� �� �� �� �� �� ������

������ �6�H�Q�V�R�U �P�R�G�H�O�V �F�K�D�U�D�F�W�H�U�L�]�H�G �E�\ �*�D�X�V�V�L�D�Q �Q�R�L�V�H �G�L�V�W�U�L�E�X�W�L�R�Q �E�D�V�H�G �R�Q �L�Q���I�O�L�J�K�W �G�D�W�D �I�U�R�P �W�K�H
�3�+���/�$�% �D�L�U�F�U�D�I�W �P�H�D�V�X�U�H�P�H�Q�W�V �>�������@�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��������

������ �2�S�W�L�P�L�]�H�G �K�\�S�H�U�S�D�U�D�P�H�W�H�U�V �I�R�U �W�K�H �6�$�&�� �'�6�$�& �D�Q�G �5�8�1���'�6�$�& �D�J�H�Q�W�V �� �� �� �� �� �� �� �� �� ��������

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

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

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

�������� �5�H�O�D�W�L�Y�H �5�R�R�W �0�H�D�Q �6�T�X�D�U�H �(�U�U�R�U ���5�5�0�6�(�� �R�I �I�R�U�F�H �D�Q�G �P�R�P�H�Q�W �F�R�H�I�I�L�F�L�H�Q�W�V �I�R�U �W�K�H �'�$�6�0�$�7
�P�R�G�H�O �L�Q �F�R�P�S�D�U�L�V�R�Q �W�R �3�+���/�$�% �&�H�V�V�Q�D �&�L�W�D�W�L�R�Q �,�, �I�O�L�J�K�W �P�H�D�V�X�U�H�P�H�Q�W�V �>�������@�� �� �� �� �� �� �� ��������
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�,�Q �W�K�H �H�Y�H�U���H�Y�R�O�Y�L�Q�J �Z�R�U�O�G �R�I �D�Y�L�D�W�L�R�Q�� �H�Q�V�X�U�L�Q�J �W�K�H �V�D�I�H�W�\ �D�Q�G �H�I�I�L�F�L�H�Q�F�\ �R�I �I�O�L�J�K�W �R�S�H�U�D�W�L�R�Q�V �U�H�P�D�L�Q�V �D
�S�D�U�D�P�R�X�Q�W �F�R�Q�F�H�U�Q�� �)�R�U �G�H�F�D�G�H�V�� �W�U�D�G�L�W�L�R�Q�D�O �D�X�W�R�P�D�W�L�F �I�O�L�J�K�W �F�R�Q�W�U�R�O �V�\�V�W�H�P�V ���$�)�&�6�� �K�D�Y�H �E�H�H�Q �W�K�H
�F�R�U�Q�H�U�V�W�R�Q�H �R�I �D�Y�L�D�W�L�R�Q�� �H�P�S�O�R�\�L�Q�J �H�V�W�D�E�O�L�V�K�H�G �F�R�Q�W�U�R�O �D�O�J�R�U�L�W�K�P�V �D�Q�G �W�H�F�K�Q�L�T�X�H�V�� �7�K�H�V�H �$�)�&�6 �K�D�Y�H
�X�Q�G�R�X�E�W�H�G�O�\ �S�O�D�\�H�G �D �Y�L�W�D�O �U�R�O�H �L�Q �H�Q�D�E�O�L�Q�J �V�D�I�H �D�Q�G �U�H�O�L�D�E�O�H �I�O�L�J�K�W �R�S�H�U�D�W�L�R�Q�V�� �+�R�Z�H�Y�H�U�� �D�V �D�H�U�R�V�S�D�F�H
�V�\�V�W�H�P�V �E�H�F�R�P�H �L�Q�F�U�H�D�V�L�Q�J�O�\ �V�R�S�K�L�V�W�L�F�D�W�H�G �D�Q�G �G�L�Y�H�U�V�H�� �F�R�Q�Y�H�Q�W�L�R�Q�D�O �$�)�&�6 �D�U�H �V�W�U�X�J�J�O�L�Q�J �W�R �N�H�H�S �X�S �Z�L�W�K
�W�K�H �G�H�P�D�Q�G�V �R�I �P�R�G�H�U�Q �D�Y�L�D�W�L�R�Q�� �W�K�H�U�H�E�\ �H�[�S�R�V�L�Q�J �W�K�H�L�U �L�Q�K�H�U�H�Q�W �O�L�P�L�W�D�W�L�R�Q�V��

�&�X�U�U�H�Q�W �$�)�&�6 �K�H�D�Y�L�O�\ �G�H�S�H�Q�G �R�Q �D�F�F�X�U�D�W�H �P�R�G�H�O �G�H�V�F�U�L�S�W�L�R�Q�V �R�I �V�\�V�W�H�P �G�\�Q�D�P�L�F�V �>���@�� �O�H�D�G�L�Q�J �W�R �D �W�L�P�H��
�F�R�Q�V�X�P�L�Q�J �D�Q�G �L�W�H�U�D�W�L�Y�H �G�H�V�L�J�Q �S�U�R�F�H�V�V�� �7�K�L�V �F�R�V�W�O�\ �D�S�S�U�R�D�F�K �L�Q�Y�R�O�Y�H�V �F�D�U�H�I�X�O �V�\�V�W�H�P �L�G�H�Q�W�L�I�L�F�D�W�L�R�Q �W�K�U�R�X�J�K
�S�U�R�F�H�V�V�H�V �V�X�F�K �D�V �&�R�P�S�X�W�D�W�L�R�Q�D�O �)�O�X�L�G �'�\�Q�D�P�L�F�V ���&�)�'�� �F�R�P�S�X�W�D�W�L�R�Q�V�� �V�F�D�O�H�G �Z�L�Q�G �W�X�Q�Q�H�O �P�H�D�V�X�U�H�P�H�Q�W�V��
�D�Q�G �H�Y�H�Q�W�X�D�O�O�\ �I�O�L�J�K�W �W�H�V�W�V �>���@�� �7�K�H �U�H�O�L�D�Q�F�H �R�Q �G�H�W�D�L�O�H�G �P�R�G�H�O�V �Q�R�W �R�Q�O�\ �H�[�W�H�Q�G�V �W�K�H �G�H�Y�H�O�R�S�P�H�Q�W �W�L�P�H�O�L�Q�H
�E�X�W �D�O�V�R �Q�H�F�H�V�V�L�W�D�W�H�V �H�[�W�H�Q�V�L�Y�H �Y�H�U�L�I�L�F�D�W�L�R�Q �D�Q�G �Y�D�O�L�G�D�W�L�R�Q �D�F�W�L�Y�L�W�L�H�V�� �0�R�U�H�R�Y�H�U�� �G�H�Y�H�O�R�S�L�Q�J�� �Y�D�O�L�G�D�W�L�Q�J �D�Q�G
�Y�H�U�L�I�\�L�Q�J �K�L�J�K���I�L�G�H�O�L�W�\ �P�R�G�H�O�V �L�V �E�H�F�R�P�L�Q�J �H�Y�H�Q �P�R�U�H �G�L�I�I�L�F�X�O�W �D�Q�G �H�[�S�H�Q�V�L�Y�H �Z�L�W�K �L�Q�F�U�H�D�V�H�G �F�R�P�S�O�H�[�L�W�\ �L�Q �W�K�H
�G�H�V�L�J�Q �D�Q�G �F�R�Q�W�U�R�O �R�I �Q�R�Y�H�O �D�H�U�R�V�S�D�F�H �V�\�V�W�H�P �F�R�Q�I�L�J�X�U�D�W�L�R�Q�V�� �V�X�F�K �D�V �9���V�K�D�S�H�G �I�O�\�L�Q�J �Z�L�Q�J�V �>���� ���@�� �Y�H�U�W�L�F�D�O
�W�D�N�H���R�I�I �D�Q�G �O�D�Q�G�L�Q�J ���9�7�2�/�� �V�\�V�W�H�P�V �>���� ���� ���@�� �D�L�U�F�U�D�I�W �Z�L�W�K �P�R�U�S�K�L�Q�J �Z�L�Q�J�V �>���� ���@�� �R�U�Q�L�W�K�R�S�W�H�U�V �>������ �����@�� �D�Q�G
�R�W�K�H�U�V�� �7�R �R�Y�H�U�F�R�P�H �W�K�L�V �O�L�P�L�W�D�W�L�R�Q �R�I �F�X�U�U�H�Q�W �$�)�&�6�� �W�K�H�U�H �L�V �D �J�U�R�Z�L�Q�J �Q�H�H�G �I�R�U �P�R�G�H�O���I�U�H�H �F�R�Q�W�U�R�O�O�H�U �G�H�V�L�J�Q
�D�S�S�U�R�D�F�K�H�V �W�K�D�W �V�W�U�H�D�P�O�L�Q�H �W�K�H �G�H�Y�H�O�R�S�P�H�Q�W �S�U�R�F�H�V�V �D�Q�G �U�H�G�X�F�H �U�H�O�L�D�Q�F�H �R�Q �H�[�W�H�Q�V�L�Y�H �P�R�G�H�O �L�G�H�Q�W�L�I�L�F�D�W�L�R�Q
�D�Q�G �Y�D�O�L�G�D�W�L�R�Q��

�)�X�U�W�K�H�U�P�R�U�H�� �D�V �W�K�H �W�U�D�G�L�W�L�R�Q�D�O �$�)�&�6 �F�R�Q�W�U�R�O�O�H�U�V �D�U�H �G�H�V�L�J�Q�H�G �E�D�V�H�G �R�Q �S�U�H�G�H�W�H�U�P�L�Q�H�G �D�V�V�X�P�S�W�L�R�Q�V�� �W�K�H�\
�O�D�F�N �W�K�H �I�O�H�[�L�E�L�O�L�W�\ �D�Q�G �D�G�D�S�W�D�E�L�O�L�W�\ �W�R �H�I�I�H�F�W�L�Y�H�O�\ �K�D�Q�G�O�H �V�L�W�X�D�W�L�R�Q�V �R�X�W�V�L�G�H �W�K�H�L�U �R�U�L�J�L�Q�D�O �G�H�V�L�J�Q �S�D�U�D�P�H�W�H�U�V��
�8�Q�I�R�U�H�V�H�H�Q �V�F�H�Q�D�U�L�R�V �H�Q�F�R�P�S�D�V�V �D �Z�L�G�H �U�D�Q�J�H �R�I �F�K�D�O�O�H�Q�J�L�Q�J �V�L�W�X�D�W�L�R�Q�V�� �L�Q�F�O�X�G�L�Q�J �D�G�Y�H�U�V�H �Z�H�D�W�K�H�U
�F�R�Q�G�L�W�L�R�Q�V�� �V�\�V�W�H�P �I�D�L�O�X�U�H�V�� �X�Q�H�[�S�H�F�W�H�G �R�E�V�W�D�F�O�H�V�� �D�Q�G �R�W�K�H�U�V�� �7�K�H �L�Q�D�E�L�O�L�W�\ �R�I �$�)�&�6 �W�R �D�G�D�S�W �D�Q�G �U�H�V�S�R�Q�G
�D�S�S�U�R�S�U�L�D�W�H�O�\ �W�R �W�K�H�V�H �V�F�H�Q�D�U�L�R�V �F�D�Q �O�H�D�G �W�R �F�R�P�S�U�R�P�L�V�H�G �I�O�L�J�K�W �F�R�Q�W�U�R�O�� �M�H�R�S�D�U�G�L�]�L�Q�J �W�K�H �V�D�I�H�W�\ �R�I �W�K�H
�D�L�U�F�U�D�I�W�� �7�K�L�V �L�V �H�[�D�P�S�O�L�I�L�H�G �E�\ �W�K�H �F�U�D�V�K �R�I �$�L�U �)�U�D�Q�F�H �)�O�L�J�K�W ������ �L�Q ���������� �F�D�X�V�H�G �E�\ �W�K�H �O�R�V�V �R�I �D�F�F�X�U�D�W�H
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�D�S�S�U�R�D�F�K�H�V �W�K�D�W �D�U�H �V�X�L�W�D�E�O�H �I�R�U �I�O�L�J�K�W �F�R�Q�W�U�R�O �L�Q �W�H�U�P�V �R�I �W�K�H�L�U �D�E�L�O�L�W�\ �W�R �K�D�Q�G�O�H �K�L�J�K���G�L�P�H�Q�V�L�R�Q�D�O �F�R�Q�W�L�Q�X�R�X�V
�D�F�W�L�R�Q �V�S�D�F�H�V �D�Q�G �V�D�I�H�W�\���V�H�Q�V�L�W�L�Y�H �S�U�R�E�O�H�P�V�� �6�X�E�V�H�T�X�H�Q�W�O�\���5�4���0�����J�X�L�G�H�V �W�K�H �U�H�V�H�D�U�F�K �W�R�Z�D�U�G�V �L�W�V �F�R�U�H��
�,�W �O�H�D�G�V �W�R �D�Q �H�[�D�P�L�Q�D�W�L�R�Q �R�I �K�R�Z �L�Q�F�R�U�S�R�U�D�W�L�Q�J �X�Q�F�H�U�W�D�L�Q�W�\ �F�D�Q �L�P�S�U�R�Y�H �W�K�H �V�D�P�S�O�H���H�I�I�L�F�L�H�Q�F�\ �D�Q�G �R�W�K�H�U
�S�H�U�I�R�U�P�D�Q�F�H �P�H�W�U�L�F�V �R�I �5�/ �D�O�J�R�U�L�W�K�P�V �L�Q �W�K�H �F�R�Q�W�H�[�W �R�I �I�O�L�J�K�W �F�R�Q�W�U�R�O�� �+�R�Z�H�Y�H�U�� �W�K�H�U�H �D�U�H �G�L�I�I�H�U�H�Q�W �V�R�X�U�F�H�V �R�I
�X�Q�F�H�U�W�D�L�Q�W�\ �D�Q�G �W�K�H�\ �F�D�Q �D�I�I�H�F�W �G�L�I�I�H�U�H�Q�W �Y�D�U�L�D�E�O�H�V �L�Q �D�Q �5�/ �D�O�J�R�U�L�W�K�P�� �Z�K�L�F�K �L�V �D�G�G�U�H�V�V�H�G �E�\�5�4���0������ �/�D�V�W
�E�X�W �Q�R�W �O�H�D�V�W�� �W�K�H�U�H �D�U�H �Q�X�P�H�U�R�X�V �5�/ �P�H�W�K�R�G�V �W�K�D�W �L�Q�F�R�U�S�R�U�D�W�H �W�K�H �X�Q�F�H�U�W�D�L�Q�W�\ �L�Q�I�R�U�P�D�W�L�R�Q �L�Q �O�H�D�U�Q�L�Q�J�� �Z�K�L�F�K
�L�V �Z�K�\�5�4���0�����Z�D�V �D�G�G�H�G�� �,�W �Z�D�V �V�S�O�L�W �L�Q�W�R �W�Z�R �V�X�E�T�X�H�V�W�L�R�Q�V ���5�4���0�����D�� �Z�K�L�F�K �H�Q�F�R�X�U�D�J�H�V �W�R �L�Q�Y�H�V�W�L�J�D�W�H
�W�K�H �X�Q�G�H�U�O�\�L�Q�J �S�U�L�Q�F�L�S�O�H�V �R�I �W�K�H�V�H �X�Q�F�H�U�W�D�L�Q�W�\���D�Z�D�U�H �5�/ �P�H�W�K�R�G�V�� �D�Q�G�5�4���0�����E�� �Z�K�L�F�K �Q�D�Y�L�J�D�W�H�V �W�R�Z�D�U�G�V
�H�Y�D�O�X�D�W�L�Q�J �W�K�H �P�R�V�W �S�U�R�P�L�V�L�Q�J �P�H�W�K�R�G �I�R�U �W�K�H �I�O�L�J�K�W �F�R�Q�W�U�R�O �D�S�S�O�L�F�D�W�L�R�Q �D�P�R�Q�J �D�O�O �W�K�H �V�W�X�G�L�H�G �D�S�S�U�R�D�F�K�H�V��

�5�4���,�����+�R�Z �F�D�Q �W�K�H �S�U�R�S�R�V�H�G �X�Q�F�H�U�W�D�L�Q�W�\���D�Z�D�U�H �5�/ �F�R�Q�W�U�R�O�O�H�U �E�H �L�P�S�O�H�P�H�Q�W�H�G �L�Q �D �&�H�V�V�Q�D
�&�L�W�D�W�L�R�Q �,�, �V�L�P�X�O�D�W�L�R�Q �P�R�G�H�O�"

�5�4���,�����D�$�W �Z�K�L�F�K �F�R�Q�W�U�R�O �O�H�Y�H�O �V�K�R�X�O�G �W�K�H �S�U�R�S�R�V�H�G �5�/ �F�R�Q�W�U�R�O�O�H�U �E�H �L�P�S�O�H�P�H�Q�W�H�G�"
�5�4���,�����E�:�K�L�F�K �V�L�P�S�O�L�I�L�F�D�W�L�R�Q�V �F�D�Q �E�H �L�P�S�O�H�P�H�Q�W�H�G �L�Q �W�K�H �V�L�P�X�O�D�W�L�R�Q �P�R�G�H�O�� �Z�K�L�O�H

�P�D�L�Q�W�D�L�Q�L�Q�J �L�W�V �U�H�O�H�Y�D�Q�W �F�K�D�U�D�F�W�H�U�L�V�W�L�F�V�"
�5�4���,�����+�R�Z �F�D�Q �L�Q���I�O�L�J�K�W �I�D�X�O�W�V�� �V�H�Q�V�R�U �Q�R�L�V�H�� �D�Q�G �D�W�P�R�V�S�K�H�U�L�F �G�L�V�W�X�U�E�D�Q�F�H�V �E�H �D�S�S�U�R�S�U�L�D�W�H�O�\

�L�P�S�O�H�P�H�Q�W�H�G �L�Q �W�K�H �V�L�P�S�O�L�I�L�H�G �P�R�G�H�O�"

�5�H�V�H�D�U�F�K �4�X�H�V�W�L�R�Q�V �� �,�P�S�O�H�P�H�Q�W�D�W�L�R�Q



�2�Q�F�H �W�K�H �P�H�W�K�R�G �L�V �V�S�H�F�L�I�L�H�G�� �W�K�H �U�H�V�H�D�U�F�K �F�D�Q �S�U�R�F�H�H�G �Z�L�W�K �W�K�H �L�P�S�O�H�P�H�Q�W�D�W�L�R�Q �S�D�U�W�� �Z�K�L�F�K �L�V �F�D�S�W�X�U�H�G �E�\
�W�K�H�,�P�S�O�H�P�H�Q�W�D�W�L�R�Q�V�H�W �R�I �U�H�V�H�D�U�F�K �T�X�H�V�W�L�R�Q�V�� �)�L�U�V�W���5�4���,�����Z�D�V �L�Q�F�O�X�G�H�G �W�R �L�Q�Y�H�V�W�L�J�D�W�H �K�R�Z �W�K�H �X�Q�F�H�U�W�D�L�Q�W�\��
�D�Z�D�U�H �5�/ �P�H�W�K�R�G �V�H�O�H�F�W�H�G �L�Q �W�K�H �P�H�W�K�R�G�R�O�R�J�\ �S�D�U�W �F�D�Q �E�H �L�P�S�O�H�P�H�Q�W�H�G �L�Q �W�K�H �F�R�Q�W�U�R�O�O�H�U �R�I �&�H�V�V�Q�D �&�L�W�D�W�L�R�Q
�,�, �V�L�P�X�O�D�W�L�R�Q �P�R�G�H�O�� �Z�K�L�F�K �Z�L�O�O �V�H�U�Y�H �D�V �D �W�H�V�W �H�Q�Y�L�U�R�Q�P�H�Q�W�� �7�R �D�Q�V�Z�H�U �W�K�L�V �T�X�H�V�W�L�R�Q �F�R�P�S�U�H�K�H�Q�V�L�Y�H�O�\��
�L�W �Z�D�V �G�L�Y�L�G�H�G �L�Q�W�R �W�Z�R �V�X�E�T�X�H�V�W�L�R�Q�V�� �6�X�E�T�X�H�V�W�L�R�Q�5�4���,�����D�D�L�P�V �W�R �G�H�W�H�U�P�L�Q�H �W�K�H �F�R�Q�W�U�R�O �O�H�Y�H�O �X�V�H�G
�I�R�U �H�Y�D�O�X�D�W�L�Q�J �W�K�H �S�U�R�S�R�V�H�G �P�H�W�K�R�G�V�� �H�Q�F�R�P�S�D�V�V�L�Q�J �W�K�H �V�H�O�H�F�W�L�R�Q �R�I �'�H�J�U�H�H�V���R�I���)�U�H�H�G�R�P ���'�2�)�� �W�R �E�H
�F�R�Q�W�U�R�O�O�H�G�� �W�K�H �L�Q�S�X�W�V �S�U�R�Y�L�G�H�G �W�R �W�K�H �F�R�Q�W�U�R�O�O�H�U�� �D�Q�G �W�K�H �R�X�W�S�X�W�V �J�H�Q�H�U�D�W�H�G �E�\ �W�K�H �F�R�Q�W�U�R�O�O�H�U�� �2�Q �W�K�H �R�W�K�H�U
�K�D�Q�G�� �V�X�E�T�X�H�V�W�L�R�Q�5�4���,�����E�D�L�P�V �W�R �D�G�G�U�H�V�V �W�K�H �L�Q�K�H�U�H�Q�W �F�R�P�S�O�H�[�L�W�\ �R�I �I�X�O�O �I�O�L�J�K�W �F�R�Q�W�U�R�O �E�\ �H�[�S�O�R�U�L�Q�J �D
�V�L�P�S�O�L�I�L�H�G �D�L�U�F�U�D�I�W �P�R�G�H�O �D�Q�G �W�U�L�P �F�R�Q�G�L�W�L�R�Q�V �W�R �V�W�U�L�N�H �D �E�D�O�D�Q�F�H �E�H�W�Z�H�H�Q �P�R�G�H�O �F�R�P�S�O�H�[�L�W�\ �D�Q�G �F�R�P�S�X�W�D�W�L�R�Q�D�O
�H�I�I�L�F�L�H�Q�F�\�� �Z�K�L�O�H �G�H�O�L�Y�H�U�L�Q�J �P�H�D�Q�L�Q�J�I�X�O �U�H�V�H�D�U�F�K �R�X�W�F�R�P�H�V�� �)�X�U�W�K�H�U�P�R�U�H�� �W�K�H �L�Q�F�O�X�V�L�R�Q �R�I�5�4���,�����D�L�P�V �W�R
�H�Q�V�X�U�H �W�K�H �D�O�J�R�U�L�W�K�P�¶�V �U�H�D�G�L�Q�H�V�V �I�R�U �U�R�E�X�V�W�Q�H�V�V �H�Y�D�O�X�D�W�L�R�Q��

�5�4���(���� �+�R�Z �F�D�Q �W�K�H �S�H�U�I�R�U�P�D�Q�F�H �R�I �W�K�H �S�U�R�S�R�V�H�G �X�Q�F�H�U�W�D�L�Q�W�\���D�Z�D�U�H �5�/ �F�R�Q�W�U�R�O�O�H�U �E�H �H�Y�D�O�X�D�W�H�G
�Z�L�W�K �D �&�H�V�V�Q�D �&�L�W�D�W�L�R�Q �,�, �V�L�P�X�O�D�W�L�R�Q �P�R�G�H�O�"

�5�4���(�����D�:�K�L�F�K �P�H�W�U�L�F�V �F�D�Q �E�H �X�V�H�G �W�R �F�R�P�S�D�U�H �W�K�H �U�H�I�H�U�H�Q�F�H���W�U�D�F�N�L�Q�J �D�F�F�X�U�D�F�\ �R�I �I�O�L�J�K�W
�F�R�Q�W�U�R�O�O�H�U�V�"

�5�4���(�����E�:�K�L�F�K �U�H�I�H�U�H�Q�F�H���W�U�D�F�N�L�Q�J �V�L�J�Q�D�O�V �V�K�R�X�O�G �E�H �V�H�O�H�F�W�H�G �W�R �H�Y�D�O�X�D�W�H �W�K�H �F�R�Q�W�U�R�O�O�H�U�"
�5�4���(�����F�:�K�L�F�K �V�S�H�F�L�I�L�F �I�D�X�O�W �F�R�Q�G�L�W�L�R�Q�V �V�K�R�X�O�G �E�H �F�R�Q�V�L�G�H�U�H�G �G�X�U�L�Q�J �W�K�H �W�H�V�W�L�Q�J �S�K�D�V�H�"

�5�4���(���� �+�R�Z �G�R�H�V �W�K�H �S�U�R�S�R�V�H�G �X�Q�F�H�U�W�D�L�Q�W�\���D�Z�D�U�H �5�/ �D�U�F�K�L�W�H�F�W�X�U�H �S�H�U�I�R�U�P �L�Q �U�H�I�H�U�H�Q�F�H���W�U�D�F�N�L�Q�J
�I�O�L�J�K�W �W�D�V�N�V �L�Q �W�H�U�P�V �R�I �V�D�P�S�O�H �H�I�I�L�F�L�H�Q�F�\ �D�Q�G �D�F�F�X�U�D�F�\�"

�5�4���(���� �+�R�Z �U�R�E�X�V�W �L�V �W�K�H �V�H�O�H�F�W�H�G �X�Q�F�H�U�W�D�L�Q�W�\���D�Z�D�U�H �5�/ �I�O�L�J�K�W �F�R�Q�W�U�R�O�O�H�U �W�R �X�Q�I�R�U�H�V�H�H�Q �V�\�V�W�H�P
�I�D�X�O�W�V�� �V�H�Q�V�R�U �Q�R�L�V�H �D�Q�G �D�W�P�R�V�S�K�H�U�L�F �G�L�V�W�X�U�E�D�Q�F�H�V�"

�5�H�V�H�D�U�F�K �4�X�H�V�W�L�R�Q�V �� �(�Y�D�O�X�D�W�L�R�Q

�7�K�H �I�L�Q�D�O �S�K�D�V�H �R�I �W�K�H �U�H�V�H�D�U�F�K �L�Q�Y�R�O�Y�H�V �H�Y�D�O�X�D�W�L�Q�J �W�K�H �H�I�I�H�F�W�L�Y�H�Q�H�V�V �R�I �W�K�H �S�U�R�S�R�V�H�G �X�Q�F�H�U�W�D�L�Q�W�\���D�Z�D�U�H
�5�/ �P�H�W�K�R�G �L�Q �I�O�L�J�K�W �F�R�Q�W�U�R�O�� �)�L�U�V�W �R�I �D�O�O�� �W�K�H �H�Y�D�O�X�D�W�L�R�Q �S�U�R�F�H�V�V �Q�H�H�G�V �W�R �E�H �V�H�W �X�S�� �Z�K�L�F�K �L�V �D�G�G�U�H�V�V�H�G
�E�\�5�4���(������ �6�S�H�F�L�I�L�F�D�O�O�\���5�4���(�����D�I�R�F�X�V�H�V �R�Q �L�G�H�Q�W�L�I�\�L�Q�J �D�S�S�U�R�S�U�L�D�W�H �P�H�W�U�L�F�V �W�R �H�I�I�H�F�W�L�Y�H�O�\ �H�Y�D�O�X�D�W�H �W�K�H
�W�U�D�F�N�L�Q�J �S�H�U�I�R�U�P�D�Q�F�H �R�I �W�K�H �S�U�R�S�R�V�H�G �F�R�Q�W�U�R�O�O�H�U�� �Z�K�L�O�H�5�4���(�����E�D�L�P�V �W�R �G�H�W�H�U�P�L�Q�H �W�K�H �R�S�W�L�P�D�O �V�H�O�H�F�W�L�R�Q �R�I
�W�U�D�M�H�F�W�R�U�L�H�V �I�R�U �U�H�I�H�U�H�Q�F�H���W�U�D�F�N�L�Q�J �W�R �H�Q�V�X�U�H �D�F�F�X�U�D�W�H �D�V�V�H�V�V�P�H�Q�W�� �)�X�U�W�K�H�U�P�R�U�H���5�4���(�����F�D�L�P�V �W�R �H�[�S�O�R�U�H
�Y�D�U�L�R�X�V �I�D�X�O�W �V�F�H�Q�D�U�L�R�V �W�K�D�W �V�K�R�X�O�G �E�H �L�Q�F�O�X�G�H�G �L�Q �W�K�H �U�R�E�X�V�W�Q�H�V�V �D�Q�D�O�\�V�L�V�� �)�L�Q�D�O�O�\�� �W�K�H �S�H�U�I�R�U�P�D�Q�F�H �R�I �W�K�H
�S�U�R�S�R�V�H�G �X�Q�F�H�U�W�D�L�Q�W�\���D�Z�D�U�H �D�O�J�R�U�L�W�K�P �F�D�Q �E�H �D�V�V�H�V�V�H�G �E�D�V�H�G �R�Q �V�D�P�S�O�H �H�I�I�L�F�L�H�Q�F�\ �D�Q�G �U�H�I�H�U�H�Q�F�H���W�U�D�F�N�L�Q�J
�D�F�F�X�U�D�F�\�� �D�V �L�Q�G�L�F�D�W�H�G �E�\�5�4���(������ �D�Q�G �L�W�V �U�R�E�X�V�W�Q�H�V�V�� �D�V �D�G�G�U�H�V�V�H�G �E�\�5�4���(������

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