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òThe life of a designer is no parade of victories.
There are innumerably more failures.

But they must not stop usò
Korolev - Public Service Broadcasting

iii





Acknowledgements
òI am he as you are he as you are me
And we are all togetherò
I am the walrus - The Beatles

Having a flashback on this thesis one things stands out. That is the people with whom this work has
been created, and therefore this page at the start of this work is reserved for you.

Many thanks to ZEF teams 8.5-9,10,11. It was a joy to work with you all, and made each day at ZEF
like a day at the beach. Special thanks to the AEC team members on the bunker: Bart, Hans, Samarth,
and of course safety guy. The experience in tackling the challenges faced there helped me enormously
in commissioning for the reactor. Thank you Seda for testing the initial ideas we had on the previous
reactor. Geert and Stijn you came in when the reactor was at the end of the commissioning cycle. You
were thrown into the deep, and now you guys are going to keep improving on the reactor with undoubt-
edly success. None of this reactor could have been build without the extensive help of Stephan. Your
insights in many of the mechanical designs was imperative. Thanks for everything during the 3 day
rush! Blas, Kunal, Khaled thank you so much for all the drinks, coffee, jokes, insights, help, and good
times. Doing our thesises in parallel was such a highlight of this work, and I cannot wait to see your
guys next work. Special thanks to my supervisor Wiebren, for the guidance, enthusiasm and insights.
No wonder that multiple courses which shaped the direction of my studies in Delft where given by you.

The core team of ZEF is the reason this whole project could even happen. Hessel, thank you so much
for all the encouragement, the life advice and your endless enthusiasm. It has helped me to learn a
lot outside the engineering aspects of these types of projects. Mrigank, during the commissioning you
had many valuable insights and words of encouragement which helped in getting the reactor to work.
Discussions like the paper vs plastic bag are definitely something I am going to miss. Ulrich, you were
the first person of ZEF I met, and thank you so much for being part of the story that is ZEF. The encour-
agements and personal stories are definitely something I will remember for a very long time. Jan, thank
you so much for allowing me to experiment so much with models and designs. For the help in so many
aspects in this work, the reactor would have run in reverse otherwise. For always being happy to help
when something was not as should be. Paul, thank you so much for everything: just try to count how
often I have cited your work. Your support, guidance, and of course setting the bar in many aspects.
This work would not even be half of what it is without your help, thank you so much. Especially for the
most important lesson, can a result of something be true? ZEF, patent your story. It will be an exquisite
series!

Twan, thank you for being such a good housemate, the distractions from work are refreshing! Marilene,
you were one of the first to encounter my maths ideas. Thank you so much for all the guidance, support
and advice. I definitely would not have been able to get to here. Philip and Sybel, your impact on this
work is notable! All the advice, chats, jokes, and evenings off are what allowed me to remain effective
at my work, and is why I could get where I am. Mom and Dad, from day one you were there for me
and allowed me to do so many science experiments throughout all these years. For being there always
when the going got though, and having the patience with all of it. Your efforts is why this work exists,
and your name should be on the front of it.

To you who I have forgotten to name up here, my apologies. Our encounter in life has likely had an
effect on this work, and feel free to scribble your name on here somewhere. Thanks so much!

A.C. de Jong
Delft, November 2022

v





Abstract
In the effort against climate change the company ZEF has as its target to make methanol (CH3OH) out
of atmospheric CO2; a process which can be seen as power-to-fuel and/or power-to-x. In light of the
developmental cycle within ZEF a new reactor with an increased size and enhanced mass manufac-
turability is required. The reactor contains three main components: reactor bed, condenser and heat
exchanger. The heat exchanger design has been shown to be highly efficient as well as the underlying
design philosophy [1]. However, an exact in depth evaluation of the condenser performance has not
been performed yet. Furthermore, in light of reactor optimisation, an investigation on the reactor bed
design for the use case of ZEF is seen as necessary.

The condenser plays a dual role in the reactor: it acts as the separation mechanism of products from
the recycle stream and as vital factor in generating mass flow. Due to the current modelling architec-
ture/philosophy of ZEF computationally simple descriptions of condensation phenomena are desired.
A method based on linear relations for the latent heat release is developed. In combination with a
PT-flash plug-in for MatLab this allows for modelling of heat effects and liquid-gas separation due to
condensation. According to literature local heat transfer of condensation is significantly hampered com-
pared to ideal Nusselt Film Condensation theory. The reason for this degradation is the presence of
Non-Condensable Gasses which will limit the heat flux of the condensing species to the condenser
surface. A sub model is used to evaluate whether this effect is significant. A combined model and
experimental approach is used for evaluation of these models.

The reactor bed is the generation site of the methanol and in previous work it has been found there
might be limiting effects in this bed [1]. Evaluation of literature on the causes indicates that mass trans-
fer and temperature limitations are likely the cause. Furthermore literature suggests that the reactor
bed might be able to attain a higher Space Time Yield. A set of models are made to describe the mass
and heat transport of the reactor bed. These are based on 1-D heat transfer correlations, a linearized
Thiele modulus, and the Bussche & Froment kinetic model. Furthermore, the reactor bed and con-
densation models are integrated into an existing overall model. This enables the simulation of synergy
between these processes. A new reactor bed design is made based on these models which should
increase the Space Time Yield, and is subject to experimental validation.

For the experimental validation a new reactor was designed and build based upon the new models de-
veloped. Characterisation experiments indicate satisfactory qualitative behaviour of the condensation
modelling. Quantitatively deviations are observed which are expected to be due the over prediction of
methanol formation by the reactor bed models. The reactor bed model deviations are mainly attributed
to a lower than predicted mass flow rate, and adverse flow fields in the reactor bed. A new reactor
bed design is proposed which should significantly reduce the adverse flow field effects while increas-
ing thermal performance. The reactor bed design used allows for a decrease in catalyst size without
causing a significant decrease in mass flow rate. An increase of a factor 1.25 for the Space Time Yield
compared to the previous design has been observed during experiments. Insulation performance is
satisfactory with the insulation performing within 20 W as modelled. Thermal efficiency has decreased
by a factor 1.8 and is attributed to the under performance of the reactor bed.

Furthermore, the control of the reactor has been evaluated in terms of mass flow ratemeasurements,the
prevention of the stalling of flow, and control. A new mass flow rate measurements device based on
differential pressure, a new feed injection design, and further development of control have been experi-
mentally validated. Designs for each of these subjects have been found to be satisfactory. Furthermore,
it was found that reactor bed geometry also has an effect on the control of the reactor.
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�������� �$�Q �H�[�D�P�S�O�H �R�I �W�K�H �)�/�,�5 �L�P�D�J�H �H�Y�D�O�X�D�W�L�R�Q�� �1�R�W�H �W�K�D�W �W�K�H �D�W �S�O�D�F�H�V �Z�L�W�K �D �V�W�U�R�Q�J�H�U �W�H�P��
�S�H�U�D�W�X�U�H �Y�D�U�L�D�W�L�R�Q �V�P�D�O�O�H�U �V�X�U�I�D�F�H �D�U�H �X�V�H�G �W�R �H�Q�K�D�Q�F�H �D�F�F�X�U�D�F�\�� �7�K�H �V�X�U�I�D�F�H�V �L�Q �W�K�H
�O�H�I�W �L�P�D�J�H �F�R�U�U�R�E�R�U�D�W�H �Z�L�W�K �W�K�R�V�H �L�Q �W�K�H �U�L�J�K�W �L�P�D�J�H�� �1�R�W�H �W�K�D�W �G�X�H �W�R �X�V�L�Q�J �D �V�O�L�J�K�W�O�\ �G�L�I��
�I�H�U�H�Q�W �D�Q�J�O�H �L�Q �W�K�H �S�K�R�W�R�J�U�D�S�K�V �W�K�H �V�X�U�I�D�F�H�V �D�U�H �X�Q�H�T�X�D�O�� �W�K�H �V�X�U�I�D�F�H�V �I�R�U �F�D�O�F�X�O�D�W�L�R�Q�V
�D�U�H �W�D�N�H�Q �I�U�R�P �W�K�H �&�$�' �P�R�G�H�O���� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ������
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�W�K�H �V�H�W���S�R�L�Q�W �R�I �W�K�H �H�[�S�H�U�L�P�H�Q�W�� �D�Q�G �W�K�H �O�H�W�W�H�U �) �L�Q�G�L�F�D�W�H�V �W�K�D�W �W�K�H �F�R�R�O�H�U �Z�D�V �F�R�R�O�H�G �E�\
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�������� �7�K�H �W�H�P�S�H�U�D�W�X�U�H �S�U�R�E�H�V �X�V�H�G �D�W �W�K�H �F�R�O�G �V�L�G�H �R�I �W�K�H �U�H�D�F�W�R�U�� �1�R�W�H �W�K�H �H�T�X�D�O �V�S�D�F�L�Q�J �R�I

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

�������� �7�K�H �W�\�S�L�F�D�O �W�H�P�S�H�U�D�W�X�U�H�V ���Z�L�W�K �W�K�H �O�R�F�D�W�L�R�Q �R�I �W�K�H �V�H�Q�V�R�U�V �V�K�R�Z�Q �L�Q �I�L�J�X�U�H ���������� �R�I �W�K�H
�K�H�D�W �H�[�F�K�D�Q�J�H�U �G�X�U�L�Q�J �D�Q �H�[�S�H�U�L�P�H�Q�W�� �(�V�S�H�F�L�D�O�O�\ �W�K�H �T�X�D�O�L�W�D�W�L�Y�H �E�H�K�D�Y�L�R�X�U �F�D�Q �E�H �J�H�Q��
�H�U�D�O�L�V�H�G �I�R�U �D�O�O �H�[�S�H�U�L�P�H�Q�W�V�� �1�R�W�H �W�K�H �G�H�F�U�H�D�V�H �L�Q �W�H�P�S�H�U�D�W�X�U�H �V�O�R�S�H �E�H�W�Z�H�H�Q �W�K�H �Z�D�O�O
�V�H�Q�V�R�U�V �D�V �D�O�V�R �V�K�R�Z�Q �L�Q �I�L�J�X�U�H ���������� �)�X�U�W�K�H�U�P�R�U�H �W�K�H �V�X�G�G�H�Q �L�Q�F�U�H�D�V�H �L�Q �D�O�O �W�H�P�S�H�U�D��
�W�X�U�H�V �D�W �W� ���������V �L�V �G�X�H �W�R �W�K�H �R�Q�V�H�W �R�I �H�[�R�W�K�H�U�P�L�F �U�H�D�F�W�L�R�Q�� �,�W �F�O�H�D�U�O�\ �V�L�J�Q�L�I�L�H�V �W�K�H �L�P�S�R�U��
�W�D�Q�F�H �R�I �W�K�H �R�Q�V�H�W �R�I �H�[�R�W�K�H�U�P�L�F �E�H�K�D�Y�L�R�X�U �R�Q �W�K�H �R�Y�H�U�D�O�O �V�W�D�U�W���X�S �W�L�P�H�� �7�K�H �P�H�W�K�D�Q�R�O
�S�X�U�J�H �L�Q�G�L�F�D�W�H�V �Z�K�H�Q �S�U�R�G�X�F�W �Z�D�V �U�H�O�H�D�V�H�G �I�U�R�P �W�K�H �F�D�W�F�K �W�D�Q�N �G�X�H �W�R �W�K�H �O�H�Y�H�O �V�H�Q�V�R�U
�L�Q�G�L�F�D�W�L�Q�J �¶�Z�H�W�¶�� �7�K�H �O�D�U�J�H �L�Q�W�H�U�Y�D�O �D�W �I�R�U �H�[�D�P�S�O�H �W� �������� �V �L�V �Z�K�H�Q �W�K�H �O�H�Y�H�O �F�R�Q�W�U�R�O �L�V
�W�H�P�S�R�U�D�U�R�O�\ �R�I�I �G�X�H �W�R �R�W�K�H�U �P�H�D�V�X�U�H�P�H�Q�W�V �W�D�N�L�Q�J �S�O�D�F�H���� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ������
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�I�R�U �D �V�H�W �R�I �H�[�S�H�U�L�P�H�Q�W�V�� �( �V�W�D�Q�G�V �I�R�U �H�[�S�H�U�L�P�H�Q�W �D�Q�G �6 �I�R�U �V�L�P�X�O�D�W�L�R�Q�� �) �L�Q�G�L�F�D�W�H�V �W�K�H
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�������� �7�K�H �Y�D�O�X�H�V �R�I �( �V�W�D�Q�G �I�R�U �H�[�S�H�U�L�P�H�Q�W�V �D�Q�G �6 �I�R�U �V�L�P�X�O�D�W�H�G �U�H�V�X�O�W�V �I�R�U �W�K�H �L�Q�G�L�F�D�W�H�G �W�H�P��
�S�H�U�D�W�X�U�H �V�H�W �S�R�L�Q�W�V�� �1�R�W�H �W�K�D�W �W�K�H�( �F �Y�D�O�X�H�V �D�U�H �F�D�O�F�X�O�D�W�H�G �W�D�N�L�Q�J �L�Q�W�R �D�F�F�R�X�Q�W �F�R�Q�G�H�Q��
�V�D�W�H �E�H�L�Q�J �I�R�U�P�H�G ���W�K�L�V �L�V �G�H�Q�R�W�H�G �E�\ �W�K�H �&�� �S�U�H�I�L�[������ �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ������
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�%���� �2�S�H�Q �V�H�F�W�L�R�Q �D�W �W�K�H �F�R�Q�G�H�Q�V�H�U�� �6�R�P�H �K�H�D�W �O�H�D�N�D�J�H �F�D�Q �E�H �V�H�H�Q�� �K�R�Z�H�Y�H�U �W�K�H �W�H�P�S�H�U��

�D�W�X�U�H �R�E�V�H�U�Y�H�G �K�H�U�H �D�U�H �U�H�O�D�W�L�Y�H�O�\ �O�R�Z ���V�X�E �����Å�&���� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��������
�%���� �6�H�H�P �R�I �V�H�F�W�L�R�Q �,�,�� �W�K�H�U�H �V�H�H�P�V �W�R �E�H �D �P�L�Q�L�P�D�O �D�P�R�X�Q�W �R�I �K�H�D�W �O�H�D�N�D�J�H�� �7�K�H �O�R�Z�H�U �H�Q�G

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

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

�S�R�V�V�L�E�O�H �5�'�6 �H�T�X�D�W�L�R�Q�V�>�����@���� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ������

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

������ �7�K�H �X�V�H�G �V�R�X�U�F�H�V �I�R�U �W�K�H�U�P�D�O �D�Q�G �I�O�X�L�G �S�U�R�S�H�U�W�L�H�V �I�R�U �W�K�H �1�&�* �P�R�G�H�O�O�L�Q�J���� �� �� �� �� �� �� ������
������ �7�K�H �H�Y�D�O�X�D�W�H�G �.�3�,�¶�V �R�I �W�K�H �U�H�D�F�W�R�U �D�F�F�R�U�G�L�Q�J �W�R �W�K�H �P�R�G�H�O�� �1�R�W�H �W�K�D�W �W�K�H �Y�D�O�X�H�V �L�Q �Z�K�L�F�K

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

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

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

������ �7�K�H �S�H�U�I�R�U�P�D�Q�F�H �R�I �W�K�H �L�Q�L�W�L�D�O �F�R�Q�F�H�S�W �D�V �S�U�H�V�H�Q�W�H�G �E�\ �%�U�L�O�O�P�D�Q �D�Q�G �W�K�H �S�U�H�Y�L�R�X�V �=�(�)
�U�H�D�F�W�R�U �G�H�V�L�J�Q�V�� �1�R�W�H �W�K�D�W �W�K�H �F�K�R�V�H�Q �F�D�V�H ���������)�D�Q�Q�H�G�'�L�O�X�W�H�G�6�P�D�O�O�� �R�I �W�K�L�V �U�H�D�F�W�R�U �K�D�V
�E�H�H�Q �E�D�V�H�G �R�Q �W�K�H �E�H�V�W �6�7�< �U�H�S�R�U�W�H�G�� �7�K�L�V �P�H�D�Q�V �W�K�H �O�R�Z�H�V�W �D�P�R�X�Q�W �R�I �F�D�W�D�O�\�V�W �Z�H�L�J�K�W
�X�V�H�G �G�X�U�L�Q�J �H�[�S�H�U�L�P�H�Q�W�V �L�V �S�U�H�V�H�Q�W�H�G �K�H�U�H�� �8�Q �L�G�H�Q�W�L�I�L�H�V �D�Q �X�Q�N�Q�R�Z�Q �Y�D�O�X�H���� �� �� �� �� ������

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

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

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

�$���� �&�R�H�I�I�L�F�L�H�Q�W�V �I�R�U �&�+�(�5�,�& �F�R�U�U�H�O�D�W�L�R�Q �S�H�U �V�S�H�F�L�H�V�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ������

�%���� �+�H�D�W �W�U�D�Q�V�I�H�U �D�Q�D�O�\�V�L�V �G�D�W�D �O�X�P�S�H�G �D�S�S�U�R�D�F�K���� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��������
�%���� �+�H�D�W �W�U�D�Q�V�I�H�U �D�Q�D�O�\�V�L�V �G�D�W�D �)�/�,�5 �D�S�S�U�R�D�F�K���� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��������

�[�Y�L�L





�1�R�P�H�Q�F�O�D�W�X�U�H

�$�E�E�U�H�Y�L�D�W�L�R�Q�V

�$�(�& �$�O�N�D�O�L�Q�H �(�O�H�&�W�U�R�O�\�V�L�V
�%�$�6�) �%�D�G�L�V�F�K�H �$�Q�L�O�L�Q�� �X�Q�G �6�R�G�D�)�D�E�U�L�N
�%�2�3 �%�D�O�D�Q�F�H �2�I �3�O�D�Q�W
�'�$�& �'�L�U�H�F�W �$�L�U �&�D�S�W�X�U�H
�'�6 �'�L�6�W�L�O�O�D�W�L�R�Q
�(�2�6 �(�T�X�D�W�L�R�Q �2�I �6�W�D�W�H
�)�0 �)�O�X�L�G �0�D�F�K�L�Q�H�U�\
�*�+�6�9 �*�D�V �+�R�X�U�O�\ �6�S�D�F�H �9�H�O�R�F�L�W�\
�,�&�, �,�P�S�H�U�L�D�O �&�K�H�P�L�F�D�O �,�Q�G�X�V�W�U�L�H�V
�/�(�' �/�L�J�K�W �(�P�L�W�W�L�Q�J �'�L�R�G�H
�0�%�5 �0�R�G�L�I�L�H�G �%�U�L�O�P�D�Q �5�H�D�F�W�R�U
�0�6 �0�H�W�K�D�Q�R�O �6�\�Q�W�K�H�V�L�V
�1�&�* �1�R�Q �&�R�Q�G�H�V�D�E�O�H �*�D�V���H�V��
�3�, �3�U�R�F�H�V �,�Q�W�H�Q�V�L�I�L�F�D�W�L�R�Q
�5�'�6 �5�D�W�H �'�H�W�H�U�P�L�Q�L�Q�J �6�W�H�S
�6�7�< �6�S�D�F�H �7�L�P�H �<�L�H�O�G
�(�2�6 �(�T�X�D�W�L�R�Q �2�I �6�W�D�W�H
���3���6�5�. ���3�U�H�G�L�F�W�L�Y�H�� �6�R�D�Y�H���5�H�G�L�F�K���.�Z�R�Q�J
�9�/�( �9�D�S�R�X�U �/�L�T�X�L�G �(�T�X�L�O�L�E�U�L�X�P
�2�'�( �2�U�G�L�Q�D�U�\ �'�L�I�I�H�U�H�Q�W�L�D�O �(�T�X�D�W�L�R�Q
�=�(�) �=�H�U�R �(�P�L�V�V�L�R�Q �)�X�H�O�V
�3�7 �3�U�H�V�V�X�U�H �7�H�P�S�H�U�D�W�X�U�H
�&�1�& �&�R�P�S�X�W�H�U�L�V�H�G �1�X�P�H�U�L�F�D�O �&�R�Q�W�U�R�O
�3�&�% �3�U�L�Q�W�H�G �&�L�U�F�X�L�W �%�R�D�U�G
�&�2�&�2 �&�$�3�(���2�3�(�1 �W�R �&�$�3�(���2�3�(�1
���5���:�*�6 �5�H�Y�H�U�V�H���:�D�W�H�U���*�D�V���6�K�L�I�W
�6�6 �6�W�D�L�Q�O�H�V�V �6�W�H�H�O
�6�1 �6�W�R�F�K�L�R�P�H�W�U�L�F �1�X�P�E�H�U

�[�L�[



�[�[ �/�L�V�W �R�I �7�D�E�O�H�V

�V�\�P�E�R�O�V

�& �&�R�Q�F�H�Q�W�U�D�W�L�R�Q �P�R�O �P�Å��

�&�� �6�X�U�I�D�F�H �R�U �%�D�V�H�O�L�Q�H �&�R�Q�F�H�Q�W�U�D�W�L�R�Q�P�R�O �P�Å��

�&�L �,�Q�O�H�W �&�R�Q�F�H�Q�W�U�D�W�L�R�Q�P�R�O �P�Å��

�F�Q �5�H�D�F�W�L�R�Q �&�R�Q�F�H�Q�W�U�D�W�L�R�Q �Q���W�K �R�U�G�H�U���P�R�O �P�Å�� ���Q

�&�S �+�H�D�W �&�D�S�D�F�L�W�\ �- �N�J�Å�� �N�Å��

�' �H�I�I �(�I�I�H�F�W�L�Y�H �'�L�I�I�X�V�L�R�Q �&�R�H�I�I�L�F�L�H�Q�W�P�� �V�Å��

�I �)�X�J�D�F�L�W�\ �%�D�U
�J �*�U�D�Y�L�P�H�W�U�L�F �&�R�Q�V�W�D�Q�W�N�J �P�Å�� �V�Å��

�K�L �+�H�D�W �7�U�D�Q�V�I�H�U �&�R�H�I�I�L�F�H�L�Q�W�: �P �Å�� �N�Å��

�A�K�Y�R�U�A�K
�¤

�I�J �(�Q�W�K�D�O�S�\ �R�I �9�D�S�R�U�L�]�D�W�L�R�Q�N�- �N�J�Å��

�N�V �5�D�W�H �&�R�Q�V�W�D�Q�W �P�Å�� �V�Å��

�N
�¦

�L�¶ �/�L�Q�H�D�U�L�]�H�G �.�L�Q�H�W�L�F �&�R�Q�V�W�D�Q�W�V�Å��

�N �7�K�H�U�P�D�O �&�R�Q�G�X�F�W�L�Y�L�W�\�: �P �Å�� �N�Å��

�. �H�T���L �3�V�H�X�G�R �(�T�X�L�O�L�E�U�L�X�P �&�R�Q�V�W�D�Q�W��
�.�3�L

�Å �(�T�X�L�O�L�E�U�L�X�P �&�R�Q�V�W�D�Q�W��
�. �S�L

�Å �(�T�X�L�O�L�E�U�L�X�P �&�R�Q�V�W�D�Q�W��
�. �S

�Å �&�R�Q�W�U�R�O�O�H�U �*�D�L�Q ��
�.�I �(�I�I�H�F�W�L�Y�H �)�O�X�L�G �)�O�R�Z �5�H�V�L�V�W�D�Q�F�H�J �V�Å�� �E�D�U�Å��

�P�F�D�W �%�X�O�N �&�D�W�D�O�\�V�W �0�D�V�V �J
�Æ�P �0�D�V�V �)�O�R�Z �5�D�W�H �J �V�Å��

�P
�¦

�F�R�Q�G �&�R�Q�G�H�Q�V�D�W�H �0�D�V�V �)�O�X�[�N�J �P�Å�� �V�Å��

�Q �0�R�O�O�V �3�U�H�V�H�Q�W �P�R�O
�Æ�4 �+�H�D�W �:

�U�S �5�D�G�L�X�V �&�D�W�D�O�\�V�W �3�H�O�O�H�W�P
�U

�¨

�L �R�U�U�L �.�L�Q�H�W�L�F �5�D�W�H �P�R�O �P�Å�� �V�Å��

�3 �3�U�H�V�V�X�U�H �%�D�U
�3�V�D�W �6�D�W�X�U�D�W�L�R�Q �3�U�H�V�V�X�U�H�%�D�U
�3�) �3�R�\�Q�L�W�L�Q�J �)�D�F�W�R�U �%�D�U�Å��

�5�) �5�D�G�L�D�W�L�Y�H �)�R�U�F�L�Q�J �: �P �Å��

�6�Y �6�S�H�F�L�I�L�F �6�X�U�I�D�F�H �$�U�H�D�P��

�6�7�< �6�S�D�F�H �7�L�P�H �<�L�H�O�G �P�P�R�O �J�Å�� �K�Å��

�7 �7�H�P�S�H�U�D�W�X�U�H �Å�&
�7�Z�o�` �$�Y�H�U�D�J�H �7�H�P�S�H�U�D�W�X�U�H�Å�&
�7�l �6�D�W�X�U�D�W�L�R�Q �7�H�P�S�H�U�D�W�X�U�H�Å�&
�7�º �:�D�O�O �7�H�P�S�H�U�D�W�X�U�H �Å�&
�7�G�H�Z �'�H�Z �7�H�P�S�H�U�D�W�X�U�H �Å�&
�7�P�L�[ �%�X�O�N �7�H�P�S�H�U�D�W�X�U�H �Å�&
�X �9�H�O�R�F�L�W�\ �P �V�Å��

�Y �6�W�L�F�K�L�R�P�H�W�U�L�F �F�R�H�I�I�L�F�L�H�Q�W��
�Æ�9 �Y�R�O�X�P�H�W�U�L�F �)�O�R�Z �5�D�W�H�P�� �V�Å��

�Y�U �5�H�D�F�W�L�R�Q �5�D�W�H �P�R�O �P�Å�� �V�Å��

�Z�Y�� �0�D�V�V �)�U�D�F�W�L�R�Q ��
�[ �'�L�V�W�D�Q�F�H���3�R�V�L�W�L�R�Q �P
�[ �/�L�T�X�L�G �0�R�O�D�U �)�U�D�F�W�L�R�Q��
�; �$�Y�H�U�D�J�H �0�D�V�V �)�U�D�F�W�L�R�Q��
�\ �*�D�V �0�R�O�D�U �)�U�D�F�W�L�R�Q ��

 �̂b �<�L�H�O�G �P�R�O

�&�R�Q�I�L�G�H�Q�W�L�D�O



�/�L�V�W �R�I �7�D�E�O�H�V �[�[�L

�ó �5�H�I�O�H�F�W�L�R�Q �&�R�H�I�I�L�F�L�H�Q�W�: �P �Å��

�ó�b �+�H�D�W �7�U�D�Q�V�I�H�U �&�R�H�I�I�L�F�L�H�Q�W�: �P �Å�� �. �Å��

�ö �&�R�Q�G�H�Q�V�D�W�H �/�D�\�H�U �7�K�L�F�N�Q�H�V�V �P
�õ �'�L�P�H�Q�V�L�R�Q�O�H�V�V �&�R�Q�F�H�Q�W�U�D�W�L�R�Q ��
�õ�b �$�F�W�L�Y�L�W�\ �&�R�H�I�I�L�F�L�H�Q�W��
�ý �)�O�X�L�G �7�K�H�U�P�D�O �&�R�Q�G�X�F�W�L�Y�L�W�\�: �P �Å�� �N�Å��

�� �'�H�Q�V�L�W�\ �N�J �P�Å��

�þ �'�\�Q�D�P�L�F �9�L�V�F�R�F�L�W�\ �3�D �V
�ù�H�Q�H�U�J�\ �(�Q�H�U�J�\ �(�I�I�L�F�L�H�Q�F�\ ��
�ù �(�I�I�H�F�W�L�Y�H�Q�H�V�V �)�D�F�W�R�U��
�ù�/ �/�L�T�X�L�G �'�\�Q�D�P�L�F �9�L�V�F�R�V�L�W�\�3�D �V
�ù�H�L �/�L�Q�H�D�U�L�]�H�G �(�I�I�H�F�W�L�Y�H�Q�H�V�V �)�D�F�W�R�U ��
�
�G�U �'�L�P�H�Q�V�L�R�Q�O�H�V�V �5�D�G�L�X�V��
�� �R�U�� �P �7�K�L�H�O�H �0�R�G�X�O�X�V ��
�
 �'�L�P�H�Q�V�L�R�Q�O�H�V�V �5�H�D�F�W�L�R�Q �5�D�W�H ��
�� �5�H�V�L�G�H�Q�F�H �7�L�P�H �V

�&�R�Q�I�L�G�H�Q�W�L�D�O





��
�,�Q�W�U�R�G�X�F�W�L�R�Q

�2�Q�H �R�I �W�K�H �F�X�U�U�H�Q�W �V�X�E�M�H�F�W�V �R�F�F�X�S�\�L�Q�J �S�X�E�O�L�F �G�H�E�D�W�H �L�V �W�K�H �P�D�W�W�H�U �R�I �F�O�L�P�D�W�H �F�K�D�Q�J�H�� �*�H�Q�H�U�D�O�O�\ �D�G�M�H�F��
�W�L�Y�H�V �V�L�J�Q�L�I�\�L�Q�J �G�D�Q�J�H�U �D�U�H �X�V�H�G �V�X�F�K �D�V �F�U�L�V�L�V�� �H�P�H�U�J�H�Q�F�\�� �H�[�L�V�W�H�Q�W�L�D�O �W�K�U�H�D�W �H�W�F�� �7�K�H �X�Q�G�H�U�O�\�L�Q�J �F�D�X�V�H
�I�R�U �W�K�H �F�O�L�P�D�W�H �F�U�L�V�L�V �L�V �K�X�P�D�Q �D�F�W�L�R�Q�� �D�Q�G �W�K�H �V�R�O�H �R�S�W�L�R�Q �I�R�U �Q�H�J�D�W�L�R�Q �R�I �W�K�L�V �F�U�L�V�L�V �Z�L�O�O �E�H �W�K�U�R�X�J�K �K�X��
�P�D�Q�N�L�Q�G�V �H�I�I�R�U�W�V �>���@�� �2�Q�H �R�I �W�K�H�V�H �H�I�I�R�U�W�V �L�V �W�K�H �S�U�R�G�X�F�W�L�R�Q �R�I �V�\�Q�W�K�H�W�L�F �P�H�W�K�D�Q�R�O �D�Q�G �W�K�L�V �W�K�H�V�L�V �L�V �P�D�G�H
�D�V �S�D�U�W �R�I �W�K�L�V �H�I�I�R�U�W�� �%�H�V�L�G�H�V �W�K�H �E�D�F�N�J�U�R�X�Q�G �V�W�R�U�\ �W�K�L�V �F�K�D�S�W�H�U �Z�L�O�O �F�R�Q�W�D�L�Q �W�K�H �U�H�V�H�D�U�F�K �T�X�H�V�W�L�R�Q�V �D�V
�Z�H�O�O �D�V �D �V�K�R�U�W �G�H�V�F�U�L�S�W�L�R�Q �R�I �W�K�H �X�S�F�R�P�L�Q�J �F�K�D�S�W�H�U�V��

���������&�2�� �$ �P�H�D�V�X�U�H �R�I �S�U�R�J�U�H�V�V�L�R�Q �D�Q�G �U�H�J�U�H�V�V�L�R�Q

�6�L�Q�F�H �������� �K�X�P�D�Q�N�L�Q�G �K�D�V �J�R�Q�H �I�U�R�P �K�R�U�V�H�E�D�F�N �D�Q�G �F�D�Q�G�O�H�O�L�W �U�R�R�P�V �W�R �V�W�H�D�P �W�U�D�L�Q�V �D�Q�G �O�L�J�K�W �E�X�O�E�V��
�D�Q�G �W�R �W�K�H �F�X�U�U�H�Q�W �F�D�U�V �D�Q�G �/�(�'�� �7�K�L�V �S�U�R�J�U�H�V�V�L�R�Q �F�D�Q �E�H �V�X�E�G�L�Y�L�G�H�G �L�Q �U�H�J�L�R�Q�V �V�X�F�K �D�V �W�K�H �L�Q�G�X�V�W�U�L�D�O
�D�J�H�� �D�Q�G �F�D�Q �E�H �V�H�H�Q �D�V �S�H�U�L�R�G�V �R�I �L�Q�F�U�H�D�V�H�G �L�Q�G�X�V�W�U�L�D�O�L�V�D�W�L�R�Q �F�R�U�U�H�O�D�W�H�G �Z�L�W�K �K�X�P�D�Q �G�H�Y�H�O�R�S�P�H�Q�W�>���@��
�7�K�H �P�D�L�Q �H�Q�H�U�J�\ �V�R�X�U�F�H�V �I�R�U �L�Q�G�X�V�W�U�L�D�O�L�V�D�W�L�R�Q �D�U�H �I�R�V�V�L�O �I�X�H�O�V�� �D�Q�G �Z�L�W�K �H�Y�H�U�\ �L�Q�F�U�H�D�V�H �R�I �L�Q�G�X�V�W�U�L�D�O�L�V�D��
�W�L�R�Q �P�R�U�H �R�I �W�K�L�V �H�Q�H�U�J�\ �V�R�X�U�F�H �L�V �U�H�T�X�L�U�H�G �D�V �F�D�Q �E�H �V�H�H�Q �L�Q �I�L�J�X�U�H ��������

�:�K�H�Q �X�V�L�Q�J �I�R�V�V�L�O �I�X�H�O�V �R�Q�H �Z�L�O�O �K�D�Y�H �W�K�H �U�H�O�H�D�V�H �R�I�� �D�P�R�Q�J�V�W �R�W�K�H�U�V�� �W�K�H �J�U�H�H�Q�K�R�X�V�H �J�D�V�&�2�� �L�Q�W�R �W�K�H
�D�W�P�R�V�S�K�H�U�H�� �(�V�S�H�F�L�D�O�O�\ �W�K�H �O�D�V�W ���� �\�H�D�U�V �D �V�L�J�Q�L�I�L�F�D�Q�W �L�Q�F�U�H�D�V�H �L�Q �F�R�Q�F�H�Q�W�U�D�W�L�R�Q �L�V �R�E�V�H�U�Y�H�G �D�V �F�D�Q �E�H
�V�H�H�Q �L�Q �I�L�J�X�U�H ������ �>���@�� �7�K�H �F�R�U�U�H�O�D�W�L�R�Q �E�H�W�Z�H�H�Q �I�L�J�X�U�H ������ �D�Q�G ������ �K�D�V �E�H�H�Q �V�K�R�Z�Q �W�R �E�H �F�D�X�V�D�O�� �W�K�H
�L�Q�F�U�H�D�V�H�G �F�R�Q�F�H�Q�W�U�D�W�L�R�Q �R�I �W�K�H �J�U�H�H�Q�K�R�X�V�H �J�D�V�&�2�� �L�V �G�L�U�H�F�W�O�\ �O�L�Q�N�H�G �W�R �W�K�H �L�Q�F�U�H�D�V�H�G �X�V�H �R�I �I�R�V�V�L�O �I�X�H�O�V
�>���@�� �7�K�H �W�H�U�P �J�U�H�H�Q�K�R�X�V�H �J�D�V �L�Q�G�L�F�D�W�H�V �W�K�D�W �W�K�H �J�D�V �L�V �D�E�O�H �W�R �L�Q�F�U�H�D�V�H �W�K�H �U�D�G�L�D�W�L�Y�H �I�R�U�F�L�Q�J �R�I �W�K�H �D�W��
�P�R�V�S�K�H�U�H �>���@�� �7�K�H �X�Q�G�H�U�O�\�L�Q�J �U�H�D�V�R�Q �E�H�L�Q�J �K�R�Z �W�K�H �P�R�O�H�F�X�O�H �L�V �D�E�O�H �W�R �D�E�V�R�U�E �D�Q�G �U�H���L�U�U�D�G�L�D�W�H �L�Q�I�U�D�U�H�G
�H�Q�H�U�J�\�>���@���� �$�V �D �F�R�Q�V�H�T�X�H�Q�F�H �R�I �W�K�L�V �H�I�I�H�F�W �P�R�U�H �H�Q�H�U�J�\ �R�I �W�K�H �V�X�Q �L�V �U�H�I�O�H�F�W�H�G �E�D�F�N �W�R �H�D�U�W�K �L�Q�V�W�H�D�G �R�I
�R�X�W �L�Q�W�R �V�S�D�F�H�� �7�K�H �U�H�V�X�O�W�L�Q�J �K�L�J�K�H�U �H�Q�H�U�J�\ �U�H�W�X�U�Q �L�V �V�W�R�U�H�G �L�Q �Y�D�U�L�R�X�V �V�W�U�X�F�W�X�U�H�V �R�I �W�K�H �H�D�U�W�K �F�D�X�V�L�Q�J
�W�K�H �D�Y�H�U�D�J�H �W�H�P�S�H�U�D�W�X�U�H �W�R �F�O�L�P�E�>���@�� �*�H�Q�H�U�D�O�O�\ �W�K�H �%�H�H�U���/�D�P�E�H�U�W �H�T�X�D�W�L�R�Q �L�V �D�F�F�H�S�W�H�G �W�R �G�H�V�F�U�L�E�H �W�K�L�V
�E�H�K�D�Y�L�R�X�U �D�Q�G �L�V �J�L�Y�H�Q �D�V�A�5�) � �ó�O�Q��

�&

�&��
�� �>���@ �>���@�� �,�Q �W�K�L�V �H�T�X�D�W�L�R�Q �D �E�D�V�H �F�R�Q�F�H�Q�W�U�D�W�L�R�Q �L�V �J�L�Y�H�Q�&��

�Y�V �W�K�H �D�F�W�X�D�O �F�R�Q�F�H�Q�W�U�D�W�L�R�Q�& �R�I �J�D�V�V�H�V �V�X�F�K �D�V�&�2�� �L�Q �W�K�H �H�Q�Y�L�U�R�Q�P�H�Q�W���ó �G�H�V�F�U�L�E�H�V �W�K�H �U�H�I�O�H�F�W�L�Q�J
�S�R�W�H�Q�W�L�D�O �R�I�&�2�� �� �D�Q�G �L�V �J�L�Y�H�Q �E�\ �,�3�&�& �W�R �E�H �������� �L�Q�G�L�F�D�W�L�Q�J �D �V�L�J�Q�L�I�L�F�D�Q�W �S�R�W�H�Q�W�L�D�O �R�I �U�H�I�O�H�F�W�L�Q�J �H�Q�H�U�J�\
�>���@�� �7�K�H �X�Q�Q�H�U�Y�L�Q�J �D�V�S�H�F�W �R�I �W�K�L�V �H�T�X�D�W�L�R�Q �L�V �L�W�V �O�R�J�D�U�L�W�K�P�L�F �Q�D�W�X�U�H�� �V�P�D�O�O �F�R�Q�F�H�Q�W�U�D�W�L�R�Q �G�L�I�I�H�U�H�Q�F�H�V �F�D�Q
�K�D�Y�H �O�D�U�J�H �H�I�I�H�F�W�V�� �/�X�F�N�L�O�\ �W�K�L�V �D�O�V�R �P�H�D�Q�V �W�K�D�W �V�R�O�X�W�L�R�Q�V �Z�K�L�F�K �F�D�X�V�H �D �V�P�D�O�O �F�R�Q�F�H�Q�W�U�D�W�L�R�Q �G�H�F�U�H�D�V�H
�R�I �J�U�H�H�Q�K�R�X�V�H �J�D�V�V�H�V �F�D�Q �K�D�Y�H �E�L�J �D �L�P�S�D�F�W��

�7�K�H �D�Y�H�U�D�J�H �W�H�P�S�H�U�D�W�X�U�H �F�O�L�P�E �F�D�Q �W�K�X�V �E�H �O�L�Q�N�H�G �W�R �W�K�H �L�Q�F�U�H�D�V�H �R�I �W�K�H �D�Y�H�U�D�J�H�&�2�� �F�R�Q�F�H�Q�W�U�D�W�L�R�Q
�Z�K�L�F�K �L�V �F�O�R�V�H�O�\ �O�L�Q�N�H�G �W�R �K�X�P�D�Q �D�F�W�L�Y�L�W�\�� �1�D�W�X�U�H �G�H�D�O�V �Z�L�W�K �W�K�L�V �L�Q�F�U�H�D�V�H �E�\ �D�G�R�S�W�L�Q�J �L�W�V �F�O�L�P�D�W�H �D�F��
�F�R�U�G�L�Q�J�O�\�� �K�R�Z�H�Y�H�U �W�K�L�V �L�V �G�H�W�U�L�P�H�Q�W�D�O �I�R�U �P�D�Q�\ �V�S�H�F�L�H�V �O�L�Y�L�Q�J �R�Q �H�D�U�W�K �L�Q�F�O�X�G�L�Q�J �K�X�P�D�Q�V�>���@�� �7�K�H �O�L�V�W �R�I
�K�D�U�P�I�X�O �H�I�I�H�F�W�V �L�V �S�O�H�Q�W�L�I�X�O �E�X�W �D�P�R�Q�J�V�W �W�K�H�P �D�U�H�� �L�Q�F�U�H�D�V�H�G �U�L�V�N �R�I �I�O�R�R�G�L�Q�J �D�Q�G �Z�L�O�G�I�L�U�H�V�� �G�H�V�W�U�X�F�W�L�R�Q
�R�I �K�D�E�L�W�D�W�V�� �D�Q�G �U�H�G�X�F�H�G �F�U�R�S �\�L�H�O�G�V �>���@�>���@�� �,�P�D�J�H�V �R�I �W�K�H �H�D�U�O�\ �D�S�S�H�D�U�D�Q�F�H�V �R�I �W�K�H�V�H �K�D�U�P�I�X�O �H�I�I�H�F�W�V
�D�U�H �I�R�U�H�E�R�G�L�Q�J�� �V�X�F�K �D�V �I�L�J�X�U�H ������ �L�Q �Z�K�L�F�K �W�K�H �G�L�V�W�X�U�E�H�G �Z�D�W�H�U �E�D�O�D�Q�F�H �R�I �D �U�H�J�L�R�Q �F�D�Q �E�H �V�H�H�Q�� �7�K�H
�H�D�U�O�L�H�U �P�H�Q�W�L�R�Q�H�G �H�I�I�H�F�W�V �D�U�H �W�K�R�V�H �G�L�U�H�F�W�O�\ �O�L�Q�N�H�G �W�R �F�O�L�P�D�W�H �F�K�D�Q�J�H�� �Z�K�L�O�H �W�K�H �L�Q�G�L�U�H�F�W �H�I�I�H�F�W�V �F�D�Q �E�H
�M�X�V�W �D�V �V�H�Y�H�U�H�� �V�X�F�K �D�V �Z�D�U �I�R�U �D�F�F�H�V�V �W�R �Z�D�W�H�U��

��



�� ���� �,�Q�W�U�R�G�X�F�W�L�R�Q

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

�)�L�J�X�U�H �������� �&�R�Q�F�H�Q�W�U�D�W�L�R�Q �L�Q �W�K�H �D�W�P�R�V�S�K�H�U�H �R�I�&�2�� �� �1�� �2 �D�Q�G �P�H�W�K�D�Q�H �Z�K�L�F�K �D�U�H �D�O�O �J�U�H�H�Q�K�R�X�V�H �J�D�V�V�H�V�� �7�K�H �V�L�J�Q�L�I�L�F�D�Q�W
�L�Q�F�U�H�D�V�H �V�L�Q�F�H �W�K�H �V�W�D�U�W �R�I �W�K�H �L�Q�G�X�V�W�U�L�D�O �D�J�H �L�V �D�S�S�D�U�H�Q�W�� �)�L�J�X�U�H �D�G�D�S�W�H�G �I�U�R�P �>���@��

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

�7�K�H �F�X�U�U�H�Q�W �H�Q�H�U�J�\ �P�L�[ �S�R�Z�H�U�L�Q�J �R�X�U �Z�R�U�O�G �F�R�Q�V�L�V�W�V �P�D�L�Q�O�\ �R�I �H�Q�H�U�J�\ �F�D�U�U�L�H�U�V �Z�K�L�F�K �K�D�Y�H �D �Q�H�W �S�R�V�L�W�L�Y�H
�&�2�� �U�H�O�H�D�V�H �D�V �F�D�Q �E�H �V�H�H�Q �L�Q �I�L�J�X�U�H ������ �>���� �@�� �7�K�H�V�H �F�D�U�U�L�H�U�V ���R�L�O�� �J�D�V �D�Q�G �F�R�D�O�� �G�R �K�R�O�G �D�G�Y�D�Q�W�D�J�H�V
�F�R�P�S�D�U�H�G �W�R �W�K�H �U�H�Q�H�Z�D�E�O�H �H�Q�H�U�J�\ �V�R�X�U�F�H�V �D�O�U�H�D�G�\ �L�Q �W�K�H �P�L�[��

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

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

�&�R�Q�I�L�G�H�Q�W�L�D�O



���������0�H�W�K�D�Q�R�O�� �,�Q�Y�H�U�W�L�Q�J �W�K�H �U�R�R�W ��

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

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

���������0�H�W�K�D�Q�R�O�� �,�Q�Y�H�U�W�L�Q�J �W�K�H �U�R�R�W

�2�Q�H �R�I �W�K�H �U�R�R�W �F�D�X�V�H�V �R�I �W�K�H �F�O�L�P�D�W�H �L�V�V�X�H �D�W �K�D�Q�G �L�V �W�K�X�V�&�2�� �� �E�X�W �L�W �F�D�Q �D�O�V�R �E�H �R�Q�H �R�I �W�K�H �U�R�R�W
�P�H�W�K�R�G�V �I�R�U �V�R�O�Y�L�Q�J �W�K�H �L�V�V�X�H�� �,�Q �F�R�P�E�L�Q�D�W�L�R�Q �Z�L�W�K�+�� �R�Q�H �F�D�Q �S�U�R�G�X�F�H �W�K�H �V�K�R�U�W�H�V�W �D�O�F�R�K�R�O �P�R�O�H�F�X�O�H
�&�+�� �2�+ �D�O�V�R �N�Q�R�Z�Q �D�V �P�H�W�K�D�Q�R�O �>���� �@�� �0�H�W�K�D�Q�R�O �D�S�S�H�D�U�V �D�W �V�W�D�Q�G�D�U�G �F�R�Q�G�L�W�L�R�Q�V �D�V �D �O�L�T�X�L�G �D�Q�G �I�X�U��
�W�K�H�U�P�R�U�H �F�R�Q�W�D�L�Q�V �D �F�D�U�E�R�Q �D�W�R�P �>���� �@�� �7�K�H�U�H�I�R�U�H �L�W �K�D�V �D �K�L�J�K�H�U �H�Q�H�U�J�\ �G�H�Q�V�L�W�\ �S�H�U �Y�R�O�X�P�H �W�K�D�Q �F�R�P��
�S�U�H�V�V�H�G �K�\�G�U�R�J�H�Q�� �D�Q�G �F�D�Q �E�H �W�U�D�Q�V�S�R�U�W�H�G �H�D�V�L�O�\ �G�X�H �W�R �L�W�V �O�L�T�X�L�G �V�W�D�W�H �D�W �D�P�E�L�H�Q�W �W�H�P�S�H�U�D�W�X�U�H �D�Q�G
�S�U�H�V�V�X�U�H �>���� �@�� �%�H�V�L�G�H�V�� �P�H�W�K�D�Q�R�O �L�V �D�E�O�H �W�R �I�X�Q�F�W�L�R�Q �D�V �D �I�H�H�G�V�W�R�F�N �I�R�U �F�K�H�P�L�F�D�O �L�Q�G�X�V�W�U�\ �G�X�H �W�R �L�W �F�R�Q��
�W�D�L�Q�L�Q�J �K�\�G�U�R�J�H�Q�� �F�D�U�E�R�Q �D�Q�G �R�[�\�J�H�Q �D�W�R�P�V �>���� �@��

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

�&�R�Q�I�L�G�H�Q�W�L�D�O



�� ���� �,�Q�W�U�R�G�X�F�W�L�R�Q

�)�L�J�X�U�H �������� �0�H�W�K�D�Q�R�O �K�D�V �D �S�O�H�W�K�R�U�D �R�I �U�R�X�W�H�V �I�R�U �V�\�Q�W�K�H�V�L�V �D�Q�G �X�V�H �D�V �L�V �D�S�S�D�U�H�Q�W �I�U�R�P �W�K�L�V �I�L�J�X�U�H �>���� �@�� �1�R�W�H �W�K�H �I�H�H�G�V�W�R�F�N
�V�H�F�W�L�R�Q �L�V �Q�R�W �F�R�P�S�O�H�W�H�� �$�P�R�Q�J�V�W �W�K�H �S�R�V�V�L�E�O�H �I�H�H�G�V�W�R�F�N�V �Q�R�W �V�K�R�Z�Q �L�Q �W�K�L�V �I�L�J�X�U�H �D�U�H �W�K�R�V�H �R�I �=�(�) �Z�K�L�F�K �D�U�H�&�2�� �D�Q�G�+�� ��
�)�L�J�X�U�H �D�G�D�S�W�H�G �I�U�R�P �>���� �@��

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

�&�2�� �� ���+ �� �y �&�+�� �2�+ ����������

�&�2�� ���+ �� �y �&�+�� �2�+ ����������

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

�&�+�� �� �+�� �2 �y �&�2�� ���+ �� ����������

�&�2�� �� ���+ �� �2 �? �&�+�� �� �2�� ����������

�&�2�� �� �+�� �y �&�2�� �+�� �2 ����������

�7�K�H�V�H �P�H�W�K�R�G�V �P�D�N�H �X�V�H �R�I �Q�D�W�X�U�D�O �J�D�V �Z�K�L�F�K �L�V �D �I�R�V�V�L�O �I�X�H�O �D�Q�G �W�K�H�U�H�I�R�U�H �D�W�W�U�L�E�X�W�H �W�R �W�K�H �F�O�L�P�D�W�H
�F�U�L�V�L�V �D�V �V�H�W �R�X�W �D�E�R�Y�H�� �7�K�H�U�H�I�R�U�H �H�L�W�K�H�U �W�K�H �V�R�X�U�F�H �R�I �P�H�W�K�D�Q�H ���&�+�� �� �Q�H�H�G�V �W�R �E�H �U�H�Q�H�Z�D�E�O�H �R�U �D
�G�L�I�I�H�U�H�Q�W �V�R�X�U�F�H �K�D�V �W�R �E�H �V�R�X�J�K�W�� �2�Q�H �R�I �W�K�H�V�H �U�H�Q�H�Z�D�E�O�H �S�D�W�K�Z�D�\�V �L�V �W�K�H �X�V�D�J�H �R�I �P�H�W�K�R�G�V �W�R �F�D�S�W�X�U�H
�D�W�P�R�V�S�K�H�U�L�F �F�D�U�E�R�Q���G�L�R�[�L�G�H�� �D�Q�G �S�U�R�G�X�F�H �K�\�G�U�R�J�H�Q �I�U�R�P �Z�D�W�H�U �X�V�L�Q�J �U�H�Q�H�Z�D�E�O�H �H�Q�H�U�J�\ �V�R�X�U�F�H�V �>���� �@��
�,�Q �W�K�H �F�D�V�H �R�I �W�K�L�V �S�D�W�K�Z�D�\ �P�H�W�K�D�Q�R�O �L�V �J�H�Q�H�U�D�W�H�G �W�K�U�R�X�J�K �W�K�H �I�R�O�O�R�Z�L�Q�J �V�H�W �R�I �U�H�D�F�W�L�R�Q�V �>���� �@��

�&�2�� �� ���+ �� �y �&�+�� �2�+ �� �+�� �2 ����������

�&�2�� �� �+�� �y �&�2�� �+�� �2 ����������

�&�2�� ���+ �� �y �&�+�� �2�+ ����������

����������

�&�R�Q�I�L�G�H�Q�W�L�D�O



���������=�(�)�� �Q�X�P�E�H�U�L�Q�J �X�S ��

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

�5�H�Q�H�Z�D�E�O�H �P�H�W�K�D�Q�R�O �S�U�R�G�X�F�W�L�R�Q �V�L�J�Q�L�I�L�H�V �D �T�X�D�Q�W�X�P �V�K�L�I�W�� �L�W �D�O�O�R�Z�V �L�Q�G�X�V�W�U�\ �W�R �X�V�H �D �U�H�Q�H�Z�D�E�O�H �F�D�U�E�R�Q
�V�R�X�U�F�H �L�Q�V�W�H�D�G �R�I �R�L�O�� �L�W �D�O�O�R�Z�V �I�R�U �O�R�Q�J �W�H�U�P �H�Q�H�U�J�\ �V�W�R�U�D�J�H�� �D�Q�G �V�L�P�S�O�H �W�U�D�Q�V�S�R�U�W �I�R�U �H�Q�H�U�J�\ �V�R�X�U�F�H�V
�V�X�F�K �D�V �V�R�O�D�U �S�R�Z�H�U�� �7�K�H �X�Q�G�H�U�O�\�L�Q�J �U�H�T�X�L�U�H�P�H�Q�W �W�R �R�E�W�D�L�Q �U�H�Q�H�Z�D�E�O�H �P�H�W�K�D�Q�R�O �L�V �W�K�D�W �W�K�H �I�H�H�G�V�W�R�F�N�V �R�I
�W�K�H�P�V�H�O�Y�H�V �D�U�H �U�H�Q�H�Z�D�E�O�H�� �7�K�H �P�D�M�R�U �K�X�U�G�O�H �L�V �F�R�V�W �V�L�Q�F�H �F�D�S�W�X�U�L�Q�J�&�2�� �I�U�R�P �D�L�U �D�V �Z�H�O�O �D�V �H�O�H�F�W�U�R�O�\�V�L�V
�D�U�H �H�[�S�H�Q�V�L�Y�H �W�H�F�K�Q�L�T�X�H�V �>���� �@�� �)�X�U�W�K�H�U�P�R�U�H �F�K�H�P�L�F�D�O �S�O�D�Q�W �G�H�V�L�J�Q �L�V �D �F�R�P�S�O�H�[ �D�Q�G �W�L�P�H �F�R�Q�V�X�P�L�Q�J
�H�Q�G�H�D�Y�R�X�U�� �7�R �V�X�U�S�D�V�V �W�K�H�V�H �K�X�U�G�O�H�V �D �G�L�I�I�H�U�H�Q�W �D�S�S�U�R�D�F�K �W�K�H�Q �Q�R�U�P�D�O�O�\ �X�V�H�G �E�\ �L�Q�G�X�V�W�U�\ �L�V �U�H�T�X�L�U�H�G��
�D�Q�G �F�D�Q �E�H �I�R�X�Q�G �L�Q �D �F�R�P�S�D�Q�\ �F�D�O�O�H�G �=�(�) �>���� �@��

���������=�(�)�� �Q�X�P�E�H�U�L�Q�J �X�S

�2�Q�H �R�I �W�K�H �F�R�P�S�D�Q�L�H�V �F�X�U�U�H�Q�W�O�\ �Z�R�U�N�L�Q�J �R�Q �W�K�H �S�U�R�G�X�F�W�L�R�Q �R�I �U�H�Q�H�Z�D�E�O�H �P�H�W�K�D�Q�R�O �L�V �=�(�) ���=�H�U�R �(�P�L�V��
�V�L�R�Q �)�X�H�O�V�� �E�D�V�H�G �L�Q �'�H�O�I�W�� �W�K�H �1�H�W�K�H�U�O�D�Q�G�V�>���� �@�� �=�(�) �K�D�V �R�S�W�H�G �W�R �X�V�H �W�K�H �S�U�L�Q�F�L�S�O�H �R�I �Q�X�P�E�H�U�L�Q�J �X�S �W�R
�F�R�P�S�H�W�L�W�L�Y�H�O�\ �S�U�R�G�X�F�H �P�H�W�K�D�Q�R�O�� �1�X�P�E�H�U�L�Q�J �X�S �L�Q �W�K�L�V �F�R�Q�W�H�[�W �P�H�D�Q�V �W�K�D�W �P�D�Q�\ �V�P�D�O�O �P�H�W�K�D�Q�R�O �S�U�R��
�G�X�F�L�Q�J �I�D�F�W�R�U�L�H�V ���F�D�O�O�H�G �P�L�F�U�R���S�O�D�Q�W�V�� �D�U�H �X�V�H�G �W�R �D�F�K�L�H�Y�H �D �V�L�J�Q�L�I�L�F�D�Q�W �P�H�W�K�D�Q�R�O �S�U�R�G�X�F�W�L�R�Q �Y�R�O�X�P�H��
�7�K�H �D�S�S�U�R�D�F�K �R�I �Q�X�P�E�H�U�L�Q�J �X�S �K�R�O�G�V �V�H�Y�H�U�D�O �D�G�Y�D�Q�W�D�J�H�V �I�R�U �=�(�) �F�R�P�S�D�U�H�G �W�R �W�K�H �W�\�S�L�F�D�O �V�F�D�O�H���X�S
�D�S�S�U�R�D�F�K �F�X�U�U�H�Q�W�O�\ �X�V�H�G �L�Q �S�U�R�F�H�V�V �L�Q�G�X�V�W�U�\ ���P�D�N�H �R�Q�H �V�L�Q�J�O�H �O�D�U�J�H �G�H�Y�L�F�H���� �7�K�H �D�G�Y�D�Q�W�D�J�H�V �R�I �Q�X�P��
�E�H�U�L�Q�J �X�S �D�U�H ���E�X�W �Q�R�W �O�L�P�L�W�H�G �W�R���� �H�D�V�\ �V�F�D�O�L�Q�J �W�R �U�H�T�X�L�U�H�G �G�H�P�D�Q�G�� �K�L�J�K�O�\ �G�\�Q�D�P�L�F �E�H�K�D�Y�L�R�X�U �R�I �D
�V�L�Q�J�O�H �G�H�Y�L�F�H �D�V �Z�H�O�O �D�V �W�K�H �I�D�F�W�R�U�\ �I�L�H�O�G�� �D�Q�G �O�R�Z �X�Q�L�W �F�R�V�W �G�X�H �W�R �W�K�H �S�U�L�Q�F�L�S�O�H�V �R�I �P�D�V�V �P�D�Q�X�I�D�F�W�X�U�L�Q�J��
�)�R�U �H�[�D�P�S�O�H �R�Q�H �K�D�V �W�K�H �R�S�W�L�R�Q �W�R �V�Z�L�W�F�K �R�I �D �V�H�F�W�L�R�Q �R�I �D �I�D�F�W�R�U�\ �I�L�H�O�G �Z�K�H�Q �G�H�P�D�Q�G �L�V �O�R�Z�H�U�� �7�K�L�V
�Y�H�U�\ �I�O�H�[�L�E�O�H �E�H�K�D�Y�L�R�X�U �W�R�Z�D�U�G�V �R�S�H�U�D�W�L�R�Q �L�V �R�I �Y�L�W�D�O �L�P�S�R�U�W�D�Q�F�H �G�X�H �W�R �W�K�H �L�Q�W�H�U�P�L�W�W�H�Q�F�\ �R�I �W�K�H �X�V�H�G
�U�H�Q�H�Z�D�E�O�H �H�Q�H�U�J�\ �V�R�X�U�F�H�V��

�,�Q �W�K�H �F�D�V�H �R�I �=�(�) �W�K�H �F�X�U�U�H�Q�W �H�Q�H�U�J�\ �V�R�X�U�F�H �W�R �S�R�Z�H�U �W�K�H �P�L�F�U�R���S�O�D�Q�W�V �Z�L�O�O �E�H �V�R�O�D�U �S�R�Z�H�U �D�Q�G �G�X�H �W�R
�L�W�V �G�\�Q�D�P�L�F �Q�D�W�X�U�H �W�K�H �P�L�F�U�R�S�O�D�Q�W �Z�L�O�O �E�H �D�E�O�H �W�R �¶�I�R�O�O�R�Z �W�K�H �V�X�Q�¶ �>���� �@�� �7�K�L�V �L�V �V�R�P�H�W�K�L�Q�J �F�R�Q�Y�H�Q�W�L�R�Q�D�O
�O�D�U�J�H �V�F�D�O�H �U�H�D�F�W�R�U�V �F�D�Q�Q�R�W �G�X�H �V�L�Q�F�H �V�W�D�U�W���X�S���V�K�X�W�G�R�Z�Q �F�\�F�O�H�V �I�R�U �O�D�U�J�H �L�Q�G�X�V�W�U�L�D�O �S�U�R�F�H�V�V �S�O�D�Q�W�V �D�U�H
�L�Q �W�K�H �R�U�G�H�U �R�I �G�D�\�V�� �)�X�U�W�K�H�U�P�R�U�H �V�L�Q�F�H �W�K�H �P�L�F�U�R�S�O�D�Q�W �L�V �D�E�O�H �W�R �S�H�U�I�R�U�P �D�O�O �L�W�V �I�X�Q�F�W�L�R�Q�V �R�Q �H�O�H�F�W�U�L�F�D�O
�S�R�Z�H�U �L�W �F�D�Q �E�H �H�D�V�L�O�\ �L�Q�W�H�J�U�D�W�H�G �Z�L�W�K �U�H�Q�H�Z�D�E�O�H �H�Q�H�U�J�\ �V�R�X�U�F�H�V�� �$ �V�L�J�Q�L�I�L�F�D�Q�W �D�G�Y�D�Q�W�D�J�H �V�L�Q�F�H �S�U�R�F�H�V�V
�L�Q�G�X�V�W�U�\ �Z�L�O�O �K�D�Y�H �W�R �X�V�H �L�Q�F�U�H�D�V�L�Q�J �D�P�R�X�Q�W �R�I �U�H�Q�H�Z�D�E�O�H ���I�X�W�X�U�H�� �H�Q�H�U�J�\ �V�R�X�U�F�H�V �W�K�D�W �S�U�H�G�R�P�L�Q�D�Q�W�O�\
�K�D�Y�H �H�O�H�F�W�U�L�F�L�W�\ �D�V �R�X�W�S�X�W �>���� �@�� �7�K�H�U�H�I�R�U�H �R�Q�H �F�D�Q �V�H�H �Z�K�\ �D �P�L�F�U�R�S�O�D�Q�W �F�R�X�S�O�H�G �W�R �U�H�Q�H�Z�D�E�O�H �H�Q�H�U�J�\
�V�R�X�U�F�H�V �L�V �D �I�X�W�X�U�H���S�U�R�R�I �Y�L�D�E�O�H �S�D�W�K�Z�D�\ �I�R�U �O�D�U�J�H �V�F�D�O�H �P�H�W�K�D�Q�R�O �S�U�R�G�X�F�W�L�R�Q��

�)�L�J�X�U�H �������� �7�K�H �J�H�Q�H�U�D�O �R�Y�H�U�Y�L�H�Z �R�I �W�K�H �=�(�) �P�L�F�U�R�S�O�D�Q�W �D�Q�G �L�W�V �V�X�E�V�\�V�W�H�P�V�� �3�O�D�Q�W �E�R�U�G�H�U �L�V �W�K�H �E�O�X�H �E�U�R�N�H�Q �O�L�Q�H�� �I�H�H�G �D�Q�G �Z�D�V�W�H
�V�W�U�H�D�P�V �D�U�H �E�O�X�H�� �D�Q�G �S�U�R�G�X�F�W�V �D�U�H �L�Q �J�U�H�H�Q�� �$�O�O �V�\�V�W�H�P�V �Z�L�W�K�L�Q �W�K�H �G�R�W�W�H�G �O�L�Q�H �D�U�H �S�R�Z�H�U�H�G �E�\ �D �U�H�Q�H�Z�D�E�O�H �H�Q�H�U�J�\ �V�R�X�U�F�H �V�X�F�K
�D�V �V�R�O�D�U �S�R�Z�H�U��

�&�R�Q�I�L�G�H�Q�W�L�D�O
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�7�K�H �=�(�) �P�L�F�U�R�S�O�D�Q�W �F�R�Q�V�L�V�W�V �R�I �V�H�Y�H�U�D�O �V�X�E�V�\�V�W�H�P�V �Z�K�L�F�K �W�R�J�H�W�K�H�U �D�U�H �D�E�O�H �W�R �J�H�Q�H�U�D�W�H �P�H�W�K�D�Q�R�O��
�D�Q�G �D�U�H �S�R�Z�H�U�H�G �E�\ �D �I�R�U�P �R�I�I �U�H�Q�H�Z�D�E�O�H �H�O�H�F�W�U�L�F�L�W�\ �V�X�F�K �D�V �V�R�O�D�U �S�R�Z�H�U�� �7�K�H �F�D�U�E�R�Q�G�L�R�[�L�G�H �D�Q�G �Z�D��
�W�H�U �U�H�T�X�L�U�H�G �D�U�H �R�E�W�D�L�Q�H�G �I�U�R�P �W�K�H �D�L�U �W�K�U�R�X�J�K �D�Q �D�L�U �F�D�S�W�X�U�H �X�Q�L�W �X�V�L�Q�J �D�Q �D�P�L�Q�H �I�O�R�Z �H�[�S�R�V�H�G �W�R �W�K�H
�D�W�P�R�V�S�K�H�U�H�� �%�\ �X�V�L�Q�J �W�K�H �S�U�L�Q�F�L�S�O�H�V �R�I �D�E�V�R�U�S�W�L�R�Q �D�Q�G �G�H�V�R�U�S�W�L�R�Q �W�K�H �'�$�& ���'�L�U�H�F�W �$�L�U �&�D�S�W�X�U�H�� �V�X�E��
�V�\�V�W�H�P�V �F�D�S�W�X�U�H�V�&�2�� �D�Q�G�+�� �2 �D�Q�G �V�H�Q�G�V �W�K�H�V�H �I�H�H�G�V�W�R�F�N�V �W�R �)�0 �D�Q�G �$�(�& �U�H�V�S�H�F�W�L�Y�H�O�\�� �)�0 ���)�O�X�L�G
�0�D�F�K�L�Q�H�U�\�� �G�U�L�H�V �D�Q�G �F�R�P�S�U�H�V�V�H�V �W�K�H�&�2�� �W�R ���� �E�D�U �I�R�U �X�V�H �L�Q �W�K�H �P�H�W�K�D�Q�R�O �U�H�D�F�W�R�U �V�X�E�V�\�V�W�H�P �N�Q�R�Z�Q
�D�V �0�6 ���0�H�W�K�D�Q�R�O �V�\�Q�W�K�H�V�L�V���� �7�K�L�V �L�V �D�F�F�R�P�S�O�L�V�K�H�G �E�\ �X�V�L�Q�J �D�Q �D�G�V�R�U�S�W�L�R�Q���G�H�V�R�U�S�W�L�R�Q �S�U�R�F�H�V�V �L�Q �F�R�P��
�E�L�Q�D�W�L�R�Q �Z�L�W�K �D �V�P�D�O�O �F�R�P�S�U�H�V�V�R�U �W�U�D�L�Q�� �6�L�P�X�O�W�D�Q�H�R�X�V�O�\ �W�K�H �$�(�& ���$�O�N�D�O�L�Q�H �(�O�H�F�W�U�R�O�\�V�L�V�� �V�\�V�W�H�P �V�S�O�L�W�V
�W�K�H �F�D�S�W�X�U�H�G �Z�D�W�H�U �L�Q�W�R �L�W�V �H�O�H�P�H�Q�W�D�O �S�D�U�W�V �E�\ �X�V�L�Q�J �D�Q �D�O�N�D�O�L�Q�H �H�O�H�F�W�U�R�O�\�V�H�U�� �%�\ �R�S�H�U�D�W�L�Q�J �W�K�H �H�O�H�F��
�W�U�R�O�\�V�L�V �V�\�V�W�H�P �D�W �D �S�U�H�V�V�X�U�H �R�I ���� �E�D�U�V �D�Q�G �X�V�L�Q�J �D �S�X�P�S �I�R�U �Z�D�W�H�U �F�R�P�S�U�H�V�V�L�R�Q �W�K�H �F�R�V�W�O�\ �H�[�H�U�F�L�V�H
�R�I �K�\�G�U�R�J�H�Q �F�R�P�S�U�H�V�V�L�R�Q �L�V �F�L�U�F�X�P�Y�H�Q�W�H�G�� �7�K�L�V �U�H�V�X�O�W�V �L�Q�W�R �W�K�H �V�H�F�R�Q�G �U�H�T�X�L�U�H�G �I�H�H�G �V�W�U�H�D�P �I�R�U �W�K�H
�P�H�W�K�D�Q�R�O �U�H�D�F�W�R�U�� �0�6 �X�V�H�V �D �Q�R�Y�H�O �U�H�D�F�W�R�U �G�H�V�L�J�Q �L�Q �Z�K�L�F�K �W�K�H �S�U�R�G�X�F�W�V �R�I �Z�D�W�H�U �D�Q�G �P�H�W�K�D�Q�R�O �D�U�H
�F�R�Q�G�H�Q�V�H�G �W�R �F�L�U�F�X�P�Y�H�Q�W �W�K�H �H�T�X�L�O�L�E�U�L�X�P �O�L�P�L�W�D�W�L�R�Q�V �R�I �P�H�W�K�D�Q�R�O �V�\�Q�W�K�H�V�L�V�� �7�K�H �F�R�Q�G�H�Q�V�H�G �S�U�R�G�X�F�W�V
�D�U�H �W�K�H�Q �G�L�V�W�L�O�O�H�G �L�Q �W�K�H �'�6 ���'�L�V�W�L�O�D�W�L�R�Q�� �V�\�V�W�H�P �U�H�V�X�O�W�L�Q�J �L�Q �$�$ �J�U�D�G�H �P�H�W�K�D�Q�R�O��

�$�Q�R�W�K�H�U �X�Q�F�R�Q�Y�H�Q�W�L�R�Q�D�O �D�V�S�H�F�W �R�I �=�(�) �L�V �W�K�H �P�H�W�K�R�G �R�I �S�U�R�G�X�F�W �G�H�Y�H�O�R�S�P�H�Q�W �D�Q�G �L�W�V �Z�R�U�N�I�R�U�F�H�� �(�D�F�K
�� �P�R�Q�W�K�V �=�(�) �V�W�D�U�W�V �D �Q�H�Z �L�W�H�U�D�W�L�R�Q �F�\�F�O�H �L�Q �Z�K�L�F�K �D �S�U�R�W�R�W�\�S�H���F�R�P�S�R�Q�H�Q�W �R�I �H�D�F�K �V�X�E�V�\�V�W�H�P �L�V �G�H�Y�H�O��
�R�S�H�G �X�V�L�Q�J �W�K�H �L�Q�V�L�J�K�W�V �J�D�L�Q�H�G �I�U�R�P �W�K�H �S�U�H�Y�L�R�X�V �S�U�R�W�R�W�\�S�H �D�Q�G �Q�H�Z�O�\ �I�R�X�Q�G �W�K�H�R�U�L�H�V �D�W �W�K�D�W �S�R�L�Q�W�� �'�X�H
�W�R �W�K�L�V �D�S�S�U�R�D�F�K �=�(�) �F�D�Q �T�X�L�F�N�O�\ �G�H�Y�H�O�R�S �D�Q�G �F�R�Q�Y�H�U�J�H �R�Q �V�X�F�F�H�V�V�I�X�O �G�H�V�L�J�Q�V �R�I �H�D�F�K �V�X�E�V�\�V�W�H�P�� �$
�I�X�U�W�K�H�U �D�V�S�H�F�W �L�V �W�K�H �V�W�U�X�F�W�X�U�H �R�I �W�K�H �Z�R�U�N�I�R�U�F�H �Z�K�L�F�K �F�R�Q�V�L�V�W�V �R�I �D �F�R�U�H �W�H�D�P �Z�L�W�K �H�D�F�K �P�H�P�E�H�U �D�F�W�L�Q�J
�D�V �O�H�D�G �H�Q�J�L�Q�H�H�U �I�R�U �D �I�H�Z �R�I �W�K�H �V�X�E�V�\�V�W�H�P�V�� �7�K�H �P�D�L�Q �E�R�G�\ �R�I �W�K�H �Z�R�U�N�I�R�F�H ���H�Q�J�L�Q�H�H�U�V�� �Z�R�U�N�L�Q�J �R�Q
�D �F�H�U�W�D�L�Q �V�X�E�V�\�V�W�H�P �F�R�Q�V�L�V�W�V �H�[�F�O�X�V�L�Y�H�O�\ �R�X�W �R�I �V�W�X�G�H�Q�W�V �I�U�R�P �D�O�O �O�H�Y�H�O�V �R�I �W�H�U�Q�D�U�\ �H�G�X�F�D�W�L�R�Q�� �D�Q�G �I�U�R�P
�I�L�U�V�W �L�Q�W�H�U�Q�V�K�L�S�V �X�S �X�Q�W�L�O �P�D�V�W�H�U �W�K�H�V�L�V�¶�V�� �$ �P�H�P�E�H�U �R�I �W�K�L�V �V�H�F�W�L�R�Q �R�I �W�K�H �Z�R�U�N�I�R�U�F�H �Z�L�O�O �V�W�D�\ �D�W �=�(�) �I�R�U
�W�K�H �G�X�U�D�W�L�R�Q �R�I �W�K�H�L�U �V�W�X�G�\ �D�V�V�L�J�Q�P�H�Q�W �Z�K�L�F�K �J�H�Q�H�U�D�O�O�\ �V�S�D�Q�V ������ �=�(�) �L�W�H�U�D�W�L�R�Q �F�\�F�O�H�V�� �$ �V�\�P�E�L�R�V�L�V �L�V
�H�V�W�D�E�O�L�V�K�H�G �L�Q �Z�K�L�F�K �=�(�) �K�D�V �D �V�W�X�G�H�Q�W �Z�R�U�N�I�R�U�F�H �Z�L�W�K �W�K�H �P�R�V�W �X�S���W�R���G�D�W�H �D�F�D�G�H�P�L�F �N�Q�R�Z�O�H�G�J�H�� �Z�K�L�O�H
�W�K�H �V�W�X�G�H�Q�W �Z�R�U�N�I�R�U�F�H �K�D�V �D �F�K�D�Q�F�H �W�R �J�D�L�Q �U�H�O�H�Y�D�Q�W �H�[�S�H�U�L�H�Q�F�H �Z�R�U�N�L�Q�J �R�Q �F�X�W�W�L�Q�J �H�G�J�H �H�Q�J�L�Q�H�H�U�L�Q�J
�V�\�V�W�H�P�V��

���������7�K�L�V �W�K�H�V�L�V

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

�,�Q �W�K�L�V �W�K�H�V�L�V �D�Q �D�W�W�H�P�S�W �L�V �P�D�G�H �W�R �I�X�U�W�K�H�U �G�H�Y�H�O�R�S �W�K�H �0�6 �V�X�E�V�\�V�W�H�P�� �7�K�H �Z�R�U�N �Z�L�O�O �D�L�P �W�R �L�Q�F�U�H�D�V�H
�W�K�H �V�L�]�H �R�I �W�K�H �U�H�D�F�W�R�U �W�R �I�L�W �K�D�O�I �R�I �W�K�H �S�U�R�M�H�F�W�H�G �S�U�R�G�X�F�W�L�R�Q �U�H�T�X�L�U�H�P�H�Q�W�V �R�I �W�K�H �F�X�U�U�H�Q�W�O�\ �S�U�R�S�R�V�H�G �=�(�)
�P�L�F�U�R���S�O�D�Q�W �F�D�O�O�H�G �����;�� �7�K�H �W�H�U�P �����; �U�H�I�H�U�V �W�R �W�K�H �H�[�S�H�F�W�H�G �H�Q�H�U�J�\ �L�Q�S�X�W �R�I �X�V�L�Q�J ���� �V�R�O�D�U �S�D�Q�H�O�V �H�D�F�K
�U�D�W�H�G �D�W ������ �:�� �)�U�R�P �W�K�H �R�Y�H�U�D�O�O �%�2�3 �R�I �W�K�H �P�L�F�U�R�S�O�D�Q�W �W�K�L�V �H�Q�H�U�J�\ �L�Q�S�X�W �J�L�Y�H�V �D �P�H�W�K�D�Q�R�O �\�L�H�O�G �R�I
������ �J���K�� �'�X�H �W�R �F�X�U�U�H�Q�W �V�D�I�H�W�\ �F�R�Q�F�H�U�Q�V �W�K�H �V�L�]�L�Q�J �R�I �W�K�H �U�H�D�F�W�R�U �I�R�U �W�K�L�V �Z�R�U�N �K�D�V �E�H�H�Q �F�D�S�S�H�G �D�W �D�Q
�H�Q�H�U�J�\ �V�L�]�H �R�I ���[ �J�L�Y�L�Q�J �D �G�H�V�L�J�Q �\�L�H�O�G �R�I ���������� �J�U�D�P�V �R�I �P�H�W�K�D�Q�R�O �D�Q �K�R�X�U�� �$�S�D�U�W �I�U�R�P �W�K�L�V �L�P�S�R�U�W�D�Q�W
�G�H�V�L�J�Q �U�H�T�X�L�U�H�P�H�Q�W�� �D�W�W�H�Q�W�L�R�Q �Z�L�O�O �E�H �S�D�L�G �W�R �W�K�H �H�I�I�H�F�W�V �R�I �F�R�Q�G�H�Q�V�D�W�L�R�Q �L�Q �W�K�H �G�H�V�L�J�Q �X�V�L�Q�J �D �F�R�P�E�L�Q�H�G
�P�R�G�H�O�O�L�Q�J �D�Q�G �H�[�S�H�U�L�P�H�Q�W�D�O �D�S�S�U�R�D�F�K��

�&�R�Q�I�L�G�H�Q�W�L�D�O



���������7�K�L�V �W�K�H�V�L�V ��

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

�������������5�H�V�H�D�U�F�K �O�L�Q�H�V

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

�&�R�Q�G�H�Q�V�D�W�L�R�Q�L�V �D �Y�L�W�D�O �H�O�H�P�H�Q�W �R�I �W�K�H �U�H�D�F�W�R�U �V�L�Q�F�H �L�W �D�O�O�R�Z�V �I�R�U �W�K�H �F�L�U�F�X�P�Y�H�Q�W�L�R�Q �R�I �W�K�H �H�T�X�L�O�L�E�U�L�X�P �R�I
�W�K�H �P�H�W�K�D�Q�R�O �V�\�Q�W�K�H�V�L�V �U�H�D�F�W�L�R�Q�V�� �W�K�H �F�R�Q�G�H�Q�V�D�W�L�R�Q �G�U�L�Y�H�V �W�K�H �H�T�X�L�O�L�E�U�L�X�P �L�Q �W�K�H �U�H�D�F�W�R�U �F�R�Q�W�L�Q�X�R�X�V�O�\
�W�R�Z�D�U�G�V �P�H�W�K�D�Q�R�O �V�\�Q�W�K�H�V�L�V ���D�Q �D�S�S�O�L�F�D�W�L�R�Q �R�I �&�K�D�W�H�O�L�H�U�¶�V �S�U�L�Q�F�L�S�O�H�V���� �,�W �L�V �N�Q�R�Z�Q �I�U�R�P �S�U�H�Y�L�R�X�V �Z�R�U�N
�W�K�D�W �W�K�H �F�R�Q�G�H�Q�V�D�W�L�R�Q �P�H�F�K�D�Q�L�V�P �K�D�V �W�K�H �G�H�V�L�U�H�G �H�I�I�H�F�W �>���@�� �+�R�Z�H�Y�H�U �W�K�H �H�[�D�F�W �P�H�F�K�D�Q�L�V�P�V �R�I �W�K�H
�F�R�Q�G�H�Q�V�D�W�L�R�Q �D�Q�G �W�K�H �F�R�Q�V�H�T�X�H�Q�F�H�V �I�R�U �W�K�H �P�R�G�H�O�O�L�Q�J���G�H�V�L�J�Q �D�U�H �Q�R�W �I�X�O�O�\ �N�Q�R�Z�Q�� �,�Q �W�K�L�V �W�K�H�V�L�V �D�Q
�L�Q�Y�H�V�W�L�J�D�W�L�R�Q �L�V �P�D�G�H �L�Q�W�R �W�K�H �P�R�G�H�O�O�L�Q�J �D�Q�G �H�[�S�H�U�L�P�H�Q�W�D�O �F�K�D�U�D�F�W�H�U�L�V�D�W�L�R�Q �R�I �W�K�L�V �F�R�Q�G�H�Q�V�H�U �V�H�F�W�L�R�Q��
�D�Q�G �W�K�H �J�D�W�K�H�U�L�Q�J �R�I �S�U�L�Q�F�L�S�O�H�V �Z�K�L�F�K �F�D�Q �D�L�G �L�Q �I�X�U�W�K�H�U �G�H�V�L�J�Q �D�Q�G �X�Q�G�H�U�V�W�D�Q�G�L�Q�J �R�I �W�K�L�V �F�R�Q�G�H�Q�V�H�U
�P�H�F�K�D�Q�L�V�P��

���� �:�K�D�W �L�V �W�K�H �H�I�I�H�F�W �R�I �F�R�Q�G�H�Q�V�D�W�L�R�Q �R�Q �W�K�H �W�H�P�S�H�U�D�W�X�U�H �S�U�R�I�L�O�H �D�Q�G �O�R�Z�H�V�W �R�E�W�D�L�Q�D�E�O�H �W�H�P�S�H�U�D�W�X�U�H �R�I
�D �Q�D�W�X�U�D�O �F�R�Q�Y�H�F�W�L�R�Q �P�H�W�K�D�Q�R�O �V�\�Q�W�K�H�V�L�V �U�H�D�F�W�R�U �G�H�V�L�J�Q�H�G �W�R �R�S�H�U�D�W�H �D�X�W�R�W�K�H�U�P�D�O�O�\ �Z�L�W�K�L�Q �=�(�)�¶�V
�.�3�,�¶�V�"

�7�K�H �=�(�)�¶�V �.�3�,�¶�V �D�U�H �W�K�R�U�R�X�J�K�O�\ �H�[�S�O�D�L�Q�H�G �L�Q �F�K�D�S�W�H�U �� �R�I �W�K�L�V �Z�R�U�N�� �)�R�U �Q�R�Z �L�W �V�X�I�I�L�F�L�H�Q�W �W�R �V�W�D�W�H �W�K�D�W
�D�P�R�Q�J�V�W �W�K�H�V�H �D�U�H �D �U�H�T�X�L�U�H�G �P�H�W�K�D�Q�R�O �\�L�H�O�G �R�I ���������� �J���K�� �D�Q�G �D�Q �R�S�W�L�P�L�V�H�G �F�R�Q�G�H�Q�V�H�U �L�Q �W�H�U�P�V �R�I �K�H�D�W
�G�X�W�\ �D�Q�G �S�U�R�G�X�F�W �V�H�S�D�U�D�W�L�R�Q �S�H�U�I�R�U�P�D�Q�F�H��

�3�D�F�N�H�G �E�H�G�7�K�H �S�D�F�N�H�G �E�H�G �R�I �F�D�W�D�O�\�V�W �S�H�O�O�H�W�V �L�V �W�K�H �J�H�Q�H�U�D�W�L�R�Q �V�L�W�H �R�I �W�K�H �P�H�W�K�D�Q�R�O �D�Q�G �D�O�V�R �W�K�H �V�R�O�H
�K�H�D�W �V�R�X�U�F�H �I�R�U �W�K�H �U�H�D�F�W�L�R�Q �L�I �D�X�W�R�W�K�H�U�P�D�O �R�S�H�U�D�W�L�R�Q �L�V �U�H�D�F�K�H�G�� �(�I�I�H�F�W�L�Y�H�O�\ �D �S�D�F�N�H�G �E�H�G �U�H�D�F�W�R�U �L�Q �W�K�L�V
�F�D�V�H �L�V �Q�R�W�K�L�Q�J �P�R�U�H �W�K�D�Q �D �W�X�E�H �S�D�F�N�H�G �Z�L�W�K �F�D�W�D�O�\�V�W�V �S�H�O�O�H�W�V �W�K�U�R�X�J�K �Z�K�L�F�K �W�K�H �U�H�D�F�W�D�Q�W �J�D�V �I�O�R�Z�V��
�'�X�H �W�R �W�K�H �H�[�R�W�K�H�U�P�L�F �Q�D�W�X�U�H �R�I �W�K�H �P�H�W�K�D�Q�R�O �V�\�Q�W�K�H�V�L�V �U�H�D�F�W�L�R�Q �D�Q�G �W�K�H �E�H�K�D�Y�L�R�X�U �R�I �W�K�H �H�T�X�L�O�L�E�U�L�X�P
�L�G�H�D�O�O�\ �R�Q�H �Z�R�X�O�G �O�L�N�H �W�R �X�V�H �D�Q �L�V�R�W�K�H�U�P�D�O �U�H�D�F�W�R�U �G�H�V�L�J�Q ���W�K�H �V�S�H�F�L�I�L�F�V �D�U�H �H�[�S�O�D�L�Q�H�G �L�Q �F�K�D�S�W�H�U ������
�'�X�H �W�R �W�K�H �Q�X�P�E�H�U�L�Q�J �X�S �V�W�U�D�W�H�J�\ �R�I �=�(�) �D�G�Y�D�Q�F�H�G���F�R�P�S�O�H�[ �U�H�D�F�W�R�U �G�H�V�L�J�Q�V �V�X�F�K �D�V �D �V�K�H�O�O �D�Q�G �W�X�E�H
�E�R�L�O�L�Q�J �Z�D�W�H�U �U�H�D�F�W�R�U ���/�X�U�J�L �U�H�D�F�W�R�U�� �D�U�H �R�X�W �R�I �W�K�H �T�X�H�V�W�L�R�Q��

�+�R�Z�H�Y�H�U �E�\ �X�V�L�Q�J �3�U�R�F�H�V�V �,�Q�W�H�Q�V�L�I�L�F�D�W�L�R�Q �S�U�L�Q�F�L�S�O�H�V �Z�L�W�K�L�Q �W�K�H �U�H�D�F�W�R�U �E�H�G �W�K�H�U�H �F�R�X�O�G �S�R�V�V�L�E�O�\ �E�H �W�K�H
�S�R�W�H�Q�W�L�D�O �W�R �L�Q�F�U�H�D�V�H �W�K�H �U�H�D�F�W�R�U �E�H�G �S�H�U�I�R�U�P�D�Q�F�H �L�Q �W�H�U�P�V �R�I �6�S�D�F�H �7�L�P�H �<�L�H�O�G�� �7�K�H�U�H�I�R�U�H �L�Q �W�K�L�V �W�K�H��
�V�L�V �D�Q �L�Q�Y�H�V�W�L�J�D�W�L�R�Q �L�V �P�D�G�H �L�Q�W�R �D �P�H�W�K�R�G �W�R �S�D�V�V�L�Y�H�O�\ �L�Q�F�U�H�D�V�H �6�S�D�F�H �7�L�P�H �<�L�H�O�G �L�Q �W�K�H �U�H�D�F�W�R�U �Z�K�L�O�H
�N�H�H�S�L�Q�J �P�D�V�V���S�U�R�G�X�F�D�E�L�O�L�W�\ �L�Q �P�L�Q�G��

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