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Abstract

How can robots without expressive faces or bodies convey emotions? Why would it be useful if robots

could express emotion? In the context of human-robot interaction, could emotional expression lead to a

greater comprehension of robotic behaviors and intents? These are questions addressed by the field of

affective robotics, which seeks to develop and establish naturalistic social interaction between robots and

humans. Emotions can provide a natural communication modality to augment the multi-modal capabilities

of social robots in a variety of domains.

Historically, the emphasis in the field has been on facial and bodily expressions, relying heavily on

anthropomorphic or zoomorphic robot appearances. This presents a challenge, as most robots are

designed with functionality in mind, often lacking expressive faces and bodies, which limits their ability to

effectively convey emotions. This study investigates the potential for appearance-constrained robots to

convey emotions through variations in motion, light, and sound parameters.

We conducted an experiment where participants rated the emotional qualities of a non-humanoid,

faceless robot’s behaviors, which were manipulated through variations in motion, light, and sound

parameters. Our approach is unique in that it adopts a bottom-up methodology similar to the work of Jack

et al. [44] on facial expressions. By systematically varying individual features and observing the resultant

emotional perceptions, we aimed to discern the specific affective contributions of each parameter. Using

machine-learning based regression models, we sought to predict the perceived emotional qualities based

on these systematically varied parameters.

Our findings reveal that variations in motion parameters, particularly speed, significantly influence the

perceived intensity of arousal, joy, and dominance. Light temperature was found to affect the perceived

intensity of anger and joy, while sound pitch influenced perceptions of surprise and fear. The regression

models showed varying degrees of success, with the random forest models often outperforming linear

models but also exhibiting a higher tendency to overfit the training data. The linear models, while less

prone to overfitting, struggled to capture the full complexity of the emotional responses. These findings

suggest that non-anthropomorphic robots can indeed convey emotional qualities through controlled

variations in their behaviors, though the strength and clarity of these emotions remain limited. Future

research should focus on enhancing the expressiveness of these parameters and testing the models with

new data to better understand their generalizability and effectiveness.

iii





Acknowledgments

I would like to express my sincere gratitude to everyone who supported and contributed to the completion

of this thesis.

First and foremost, I extend my deepest thanks to my supervisors, Joost and Jens, for their invaluable

guidance, insightful feedback, and unwavering support throughout this research journey. Their expertise

and encouragement have been instrumental in shaping this work.

I am also profoundly grateful to Bernhard, my daily supervisor, for always being there whenever I

needed support. From setting up the experiment to navigating the inevitable bureaucracy of academia

to help me graduate on time, your assistance has been indispensable. Your companionship made this

journey more enjoyable and less daunting.

A special thanks to the Leiden Institute of Advanced Computer Science at Leiden University for

providing the necessary resources and facilities to conduct this research. The collaborative environment,

financial support, and access to the necessary equipment were crucial for the successful completion of

this study.

I am also thankful to the participants of my study, whose time and insights were invaluable. Their

willingness to engage with my research contributed significantly to the findings presented in this thesis.

Last but not least, I am deeply indebted to my family and friends for their unwavering support, patience,

and encouragement. To my parents, Martha and Manuel, and my siblings, Sebastián and Paulina, your

belief in me has been a constant source of motivation.

To my friends, Andrea, Karla, Armando, Sara, Eilidh, Momo and Mahima, thank you for always being

there for me, for all the good times together, and for all the things that are yet to come. Without your

support, none of this would have been possible.

And to João, thank you for being my safety net, for always cheering me up when I needed it, and for

giving me support and encouragement with loving kindness at the times I did not believe I could do it. I

love you from the bottom of my heart.

Thank you all for being part of this journey.

Fernando

v





Contents

List of Figures ix

List of Tables xi

1 Introduction 1

1.1 Background and Motivation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

1.2 Research Objective and Scope . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

2 Related Work 5

2.1 Theories of Emotion applied to Affective Robotics . . . . . . . . . . . . . . . . . . . . . . 5

2.2 Robotic Appearance and Morphology . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7

2.3 Modalities of Expression . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9

2.4 Emotion Prediction Modeling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13

3 Method 15

3.1 Materials . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15

3.2 Base Behaviors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16

3.3 Experimental Variables. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19

3.4 Experimental Setup . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22

3.5 Analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23

4 Results 29

4.1 Data Collection and Processing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29

4.2 Correlation Analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29

4.3 Regression Models . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30

5 Discussion 41

5.1 Research Questions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41

5.2 Limitations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44

5.3 Recommendations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46

5.4 Conclusion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46

Bibliography 49

A Code 57

B Survey 103

C Human Research Ethics Approval Letter 125

D Risk Assessment 127

E Data Management Plan 141

F Method Details 149

G Results Details 159

vii





�/�L�V�W �R�I �)�L�J�X�U�H�V

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

������ �(�N�P�D�Q�¶�V �V�L�[ �E�D�V�L�F �H�P�R�W�L�R�Q�V �>�����@ �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ����
������ �7�K�H �6�$�0 �X�V�H�G �W�R �P�H�D�V�X�U�H �S�O�H�D�V�X�U�H ���W�R�S���� �D�U�R�X�V�D�O �D�Q�G �G�R�P�L�Q�D�Q�F�H ���E�R�W�W�R�P�� �� �� �� �� �� �� �� ����
������ �(�[�D�P�S�O�H�V �R�I �K�X�P�D�Q�R�L�G �U�R�E�R�W�V�� �V�R�U�W�H�G �E�\ �G�H�J�U�H�H �R�I �P�R�U�S�K�R�O�R�J�L�F�D�O �V�L�P�L�O�D�U�L�W�\ �� �� �� �� �� �� �� ����
������ �(�[�D�P�S�O�H�V �R�I �D�S�S�H�D�U�D�Q�F�H���F�R�Q�V�W�U�D�L�Q�H�G ���D�Q�G �W�K�H�U�H�I�R�U�H �Q�R�Q���K�X�P�D�Q�R�L�G�� �U�R�E�R�W�V �� �� �� �� �� �� �� ����
������ �(�[�D�P�S�O�H�V �R�I �D�S�S�H�D�U�D�Q�F�H���F�R�Q�V�W�U�D�L�Q�H�G �U�R�E�R�W�V �D�X�J�P�H�Q�W�H�G �Z�L�W�K �O�L�J�K�W �L�Q�W�H�U�I�D�F�H�V �I�R�U �H�P�R�W�L�R�Q�D�O

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

������ �'�L�I�I�H�U�H�Q�W �E�X�L�O�G �F�R�Q�I�L�J�X�U�D�W�L�R�Q �I�R�U �W�K�H �P�%�R�W �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ������
������ �/�R�J�L�F �I�O�R�Z �G�L�D�J�U�D�P �R�I �W�K�H �Z�D�Q�G�H�U �E�D�V�H �E�H�K�D�Y�L�R�U �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ������
������ �/�R�J�L�F �I�O�R�Z �G�L�D�J�U�D�P �R�I �W�K�H �E�O�L�Q�N �E�D�V�H �E�H�K�D�Y�L�R�U �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ������
������ �/�R�J�L�F �I�O�R�Z �G�L�D�J�U�D�P �R�I �W�K�H �E�H�H�S �E�D�V�H �E�H�K�D�Y�L�R�U �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ������
������ �9�L�G�H�R �U�H�F�R�U�G�L�Q�J �V�H�W�X�S �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ������
������ �6�F�U�H�H�Q�V�K�R�W�V �I�U�R�P �W�K�H �Y�L�G�H�R�V �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ������
������ �$�,�& �D�Q�G �%�,�& �R�I �W�K�H �*�0�0 �R�Y�H�U �D �U�D�Q�J�H �R�I �� �W�R ���� �F�O�X�V�W�H�U�V �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ������

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

�)���� �'�L�V�W�U�L�E�X�W�L�R�Q �R�I �W�K�H �L�Q�G�H�S�H�Q�G�H�Q�W �Y�D�U�L�D�E�O�H�V �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��������
�)���� �&�R�U�U�H�O�D�W�L�R�Q �P�D�W�U�L�[ �R�I �W�K�H �L�Q�G�H�S�H�Q�G�H�Q�W �Y�D�U�L�D�E�O�H�V �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��������

�*���� �'�L�V�W�U�L�E�X�W�L�R�Q �R�I �W�K�H �3�$�' �G�L�P�H�Q�V�L�R�Q�V �Y�D�U�L�D�E�O�H�V �E�D�V�H�G �R�Q �W�K�H �D�J�J�U�H�J�D�W�H�G �G�D�W�D�V�H�W �� �� �� �� �� ��������
�*���� �'�L�V�W�U�L�E�X�W�L�R�Q �R�I �W�K�H �H�P�R�W�L�R�Q�D�O �L�Q�W�H�Q�V�L�W�\ �Y�D�U�L�D�E�O�H�V �E�D�V�H�G �R�Q �W�K�H �D�J�J�U�H�J�D�W�H�G �G�D�W�D�V�H�W �� �� �� �� ��������
�*���� �%�R�[ �S�O�R�W�V �R�I �W�K�H �H�P�R�W�L�R�Q�D�O �L�Q�W�H�Q�V�L�W�\ �Y�D�U�L�D�E�O�H�V �E�D�V�H�G �R�Q �W�K�H �D�J�J�U�H�J�D�W�H�G �G�D�W�D�V�H�W �� �� �� �� �� ��������
�*���� �%�R�[ �S�O�R�W�V �R�I �W�K�H �3�$�' �G�L�P�H�Q�V�L�R�Q�V �Y�D�U�L�D�E�O�H�V �E�D�V�H�G �R�Q �W�K�H �D�J�J�U�H�J�D�W�H�G �G�D�W�D�V�H�W �� �� �� �� �� �� ��������
�*���� �6�H�O�I���F�R�U�U�H�O�D�W�L�R�Q �P�D�W�U�L�[ �R�I �W�K�H �G�H�S�H�Q�G�H�Q�W �Y�D�U�L�D�E�O�H�V �E�D�V�H�G �R�Q �W�K�H �D�J�J�U�H�J�D�W�H�G �G�D�W�D�V�H�W �� �� ��������
�*���� �&�R�U�U�H�O�D�W�L�R�Q �P�D�W�U�L�[ �R�I �W�K�H �L�Q�G�H�S�H�Q�G�H�Q�W �D�Q�G �W�K�H �D�J�J�U�H�J�D�W�H�G �G�H�S�H�Q�G�H�Q�W �Y�D�U�L�D�E�O�H�V �� �� �� �� �� ��������
�*���� �6�F�D�W�W�H�U�S�O�R�W�V �R�I �W�K�H �O�L�Q�H�D�U �P�R�G�H�O �W�U�D�L�Q�H�G �Z�L�W�K�s�I�R�U �M�R�\ �L�Q�W�H�Q�V�L�W�\ �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��������
�*���� �6�F�D�W�W�H�U�S�O�R�W�V �R�I �W�K�H �O�L�Q�H�D�U �P�R�G�H�O �W�U�D�L�Q�H�G �Z�L�W�K�s�n�B�M�i�I�R�U �M�R�\ �L�Q�W�H�Q�V�L�W�\ �� �� �� �� �� �� �� �� �� �� �� �� ��������
�*���� �6�F�D�W�W�H�U�S�O�R�W�V �R�I �W�K�H �O�L�Q�H�D�U �P�R�G�H�O �W�U�D�L�Q�H�G �Z�L�W�K�s�n�;�K�K�I�R�U �M�R�\ �L�Q�W�H�Q�V�L�W�\ �� �� �� �� �� �� �� �� �� �� �� �� ��������
�*������ �6�F�D�W�W�H�U�S�O�R�W�V �R�I �W�K�H �O�L�Q�H�D�U �P�R�G�H�O �W�U�D�L�Q�H�G �Z�L�W�K�s�n�;�K�K�n�B�M�i�I�R�U �M�R�\ �L�Q�W�H�Q�V�L�W�\ �� �� �� �� �� �� �� �� �� �� ��������
�*������ �6�F�D�W�W�H�U�S�O�R�W�V �R�I �W�K�H �U�D�Q�G�R�P �I�R�U�H�V�W �P�R�G�H�O �W�U�D�L�Q�H�G �Z�L�W�K�s�I�R�U �M�R�\ �L�Q�W�H�Q�V�L�W�\ �� �� �� �� �� �� �� �� �� �� ��������
�*������ �6�F�D�W�W�H�U�S�O�R�W�V �R�I �W�K�H �U�D�Q�G�R�P �I�R�U�H�V�W �P�R�G�H�O �W�U�D�L�Q�H�G �Z�L�W�K�s�n�B�M�i�I�R�U �M�R�\ �L�Q�W�H�Q�V�L�W�\ �� �� �� �� �� �� �� �� ��������
�*������ �6�F�D�W�W�H�U�S�O�R�W�V �R�I �W�K�H �U�D�Q�G�R�P �I�R�U�H�V�W �P�R�G�H�O �W�U�D�L�Q�H�G �Z�L�W�K�s�n�;�K�K�I�R�U �M�R�\ �L�Q�W�H�Q�V�L�W�\ �� �� �� �� �� �� �� �� ��������
�*������ �6�F�D�W�W�H�U�S�O�R�W�V �R�I �W�K�H �U�D�Q�G�R�P �I�R�U�H�V�W �P�R�G�H�O �W�U�D�L�Q�H�G �Z�L�W�K�s�n�;�K�K�n�B�M�i�I�R�U �M�R�\ �L�Q�W�H�Q�V�L�W�\ �� �� �� �� �� ��������
�*������ �6�F�D�W�W�H�U�S�O�R�W�V �R�I �W�K�H �O�L�Q�H�D�U �P�R�G�H�O �W�U�D�L�Q�H�G �Z�L�W�K�s�I�R�U �V�D�G�Q�H�V�V �L�Q�W�H�Q�V�L�W�\ �� �� �� �� �� �� �� �� �� �� �� �� ��������
�*������ �6�F�D�W�W�H�U�S�O�R�W�V �R�I �W�K�H �O�L�Q�H�D�U �P�R�G�H�O �W�U�D�L�Q�H�G �Z�L�W�K�s�n�B�M�i�I�R�U �V�D�G�Q�H�V�V �L�Q�W�H�Q�V�L�W�\ �� �� �� �� �� �� �� �� �� ��������
�*������ �6�F�D�W�W�H�U�S�O�R�W�V �R�I �W�K�H �O�L�Q�H�D�U �P�R�G�H�O �W�U�D�L�Q�H�G �Z�L�W�K�s�n�;�K�K�I�R�U �V�D�G�Q�H�V�V �L�Q�W�H�Q�V�L�W�\ �� �� �� �� �� �� �� �� �� ��������
�*������ �6�F�D�W�W�H�U�S�O�R�W�V �R�I �W�K�H �O�L�Q�H�D�U �P�R�G�H�O �W�U�D�L�Q�H�G �Z�L�W�K�s�n�;�K�K�n�B�M�i�I�R�U �V�D�G�Q�H�V�V �L�Q�W�H�Q�V�L�W�\ �� �� �� �� �� �� ��������
�*������ �6�F�D�W�W�H�U�S�O�R�W�V �R�I �W�K�H �U�D�Q�G�R�P �I�R�U�H�V�W �P�R�G�H�O �W�U�D�L�Q�H�G �Z�L�W�K�s�I�R�U �V�D�G�Q�H�V�V �L�Q�W�H�Q�V�L�W�\ �� �� �� �� �� �� �� ��������
�*������ �6�F�D�W�W�H�U�S�O�R�W�V �R�I �W�K�H �U�D�Q�G�R�P �I�R�U�H�V�W �P�R�G�H�O �W�U�D�L�Q�H�G �Z�L�W�K�s�n�B�M�i�I�R�U �V�D�G�Q�H�V�V �L�Q�W�H�Q�V�L�W�\ �� �� �� �� ��������
�*������ �6�F�D�W�W�H�U�S�O�R�W�V �R�I �W�K�H �U�D�Q�G�R�P �I�R�U�H�V�W �P�R�G�H�O �W�U�D�L�Q�H�G �Z�L�W�K�s�n�;�K�K�I�R�U �V�D�G�Q�H�V�V �L�Q�W�H�Q�V�L�W�\ �� �� �� �� ��������
�*������ �6�F�D�W�W�H�U�S�O�R�W�V �R�I �W�K�H �U�D�Q�G�R�P �I�R�U�H�V�W �P�R�G�H�O �W�U�D�L�Q�H�G �Z�L�W�K�s�n�;�K�K�n�B�M�i�I�R�U �V�D�G�Q�H�V�V �L�Q�W�H�Q�V�L�W�\ �� �� ��������
�*������ �6�F�D�W�W�H�U�S�O�R�W�V �R�I �W�K�H �O�L�Q�H�D�U �P�R�G�H�O �W�U�D�L�Q�H�G �Z�L�W�K�s�I�R�U �I�H�D�U �L�Q�W�H�Q�V�L�W�\ �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��������

�L�[



�[ �/�L�V�W �R�I �)�L�J�X�U�H�V

�*������ �6�F�D�W�W�H�U�S�O�R�W�V �R�I �W�K�H �O�L�Q�H�D�U �P�R�G�H�O �W�U�D�L�Q�H�G �Z�L�W�K�s�n�B�M�i�I�R�U �I�H�D�U �L�Q�W�H�Q�V�L�W�\ �� �� �� �� �� �� �� �� �� �� �� �� ��������
�*������ �6�F�D�W�W�H�U�S�O�R�W�V �R�I �W�K�H �O�L�Q�H�D�U �P�R�G�H�O �W�U�D�L�Q�H�G �Z�L�W�K�s�n�;�K�K�I�R�U �I�H�D�U �L�Q�W�H�Q�V�L�W�\ �� �� �� �� �� �� �� �� �� �� �� �� ��������
�*������ �6�F�D�W�W�H�U�S�O�R�W�V �R�I �W�K�H �O�L�Q�H�D�U �P�R�G�H�O �W�U�D�L�Q�H�G �Z�L�W�K�s�n�;�K�K�n�B�M�i�I�R�U �I�H�D�U �L�Q�W�H�Q�V�L�W�\ �� �� �� �� �� �� �� �� �� ��������
�*������ �6�F�D�W�W�H�U�S�O�R�W�V �R�I �W�K�H �U�D�Q�G�R�P �I�R�U�H�V�W �P�R�G�H�O �W�U�D�L�Q�H�G �Z�L�W�K�s�I�R�U �I�H�D�U �L�Q�W�H�Q�V�L�W�\ �� �� �� �� �� �� �� �� �� �� ��������
�*������ �6�F�D�W�W�H�U�S�O�R�W�V �R�I �W�K�H �U�D�Q�G�R�P �I�R�U�H�V�W �P�R�G�H�O �W�U�D�L�Q�H�G �Z�L�W�K�s�n�B�M�i�I�R�U �I�H�D�U �L�Q�W�H�Q�V�L�W�\ �� �� �� �� �� �� �� ��������
�*������ �6�F�D�W�W�H�U�S�O�R�W�V �R�I �W�K�H �U�D�Q�G�R�P �I�R�U�H�V�W �P�R�G�H�O �W�U�D�L�Q�H�G �Z�L�W�K�s�n�;�K�K�I�R�U �I�H�D�U �L�Q�W�H�Q�V�L�W�\ �� �� �� �� �� �� �� ��������
�*������ �6�F�D�W�W�H�U�S�O�R�W�V �R�I �W�K�H �U�D�Q�G�R�P �I�R�U�H�V�W �P�R�G�H�O �W�U�D�L�Q�H�G �Z�L�W�K�s�n�;�K�K�n�B�M�i�I�R�U �I�H�D�U �L�Q�W�H�Q�V�L�W�\ �� �� �� �� ��������
�*������ �6�F�D�W�W�H�U�S�O�R�W�V �R�I �W�K�H �O�L�Q�H�D�U �P�R�G�H�O �W�U�D�L�Q�H�G �Z�L�W�K�s�I�R�U �D�Q�J�H�U �L�Q�W�H�Q�V�L�W�\ �� �� �� �� �� �� �� �� �� �� �� �� �� ��������
�*������ �6�F�D�W�W�H�U�S�O�R�W�V �R�I �W�K�H �O�L�Q�H�D�U �P�R�G�H�O �W�U�D�L�Q�H�G �Z�L�W�K�s�n�B�M�i�I�R�U �D�Q�J�H�U �L�Q�W�H�Q�V�L�W�\ �� �� �� �� �� �� �� �� �� �� �� ��������
�*������ �6�F�D�W�W�H�U�S�O�R�W�V �R�I �W�K�H �O�L�Q�H�D�U �P�R�G�H�O �W�U�D�L�Q�H�G �Z�L�W�K�s�n�;�K�K�I�R�U �D�Q�J�H�U �L�Q�W�H�Q�V�L�W�\ �� �� �� �� �� �� �� �� �� �� �� ��������
�*������ �6�F�D�W�W�H�U�S�O�R�W�V �R�I �W�K�H �O�L�Q�H�D�U �P�R�G�H�O �W�U�D�L�Q�H�G �Z�L�W�K�s�n�;�K�K�n�B�M�i�I�R�U �D�Q�J�H�U �L�Q�W�H�Q�V�L�W�\ �� �� �� �� �� �� �� �� ��������
�*������ �6�F�D�W�W�H�U�S�O�R�W�V �R�I �W�K�H �U�D�Q�G�R�P �I�R�U�H�V�W �P�R�G�H�O �W�U�D�L�Q�H�G �Z�L�W�K�s�I�R�U �D�Q�J�H�U �L�Q�W�H�Q�V�L�W�\ �� �� �� �� �� �� �� �� �� ��������
�*������ �6�F�D�W�W�H�U�S�O�R�W�V �R�I �W�K�H �U�D�Q�G�R�P �I�R�U�H�V�W �P�R�G�H�O �W�U�D�L�Q�H�G �Z�L�W�K�s�n�B�M�i�I�R�U �D�Q�J�H�U �L�Q�W�H�Q�V�L�W�\ �� �� �� �� �� �� ��������
�*������ �6�F�D�W�W�H�U�S�O�R�W�V �R�I �W�K�H �U�D�Q�G�R�P �I�R�U�H�V�W �P�R�G�H�O �W�U�D�L�Q�H�G �Z�L�W�K�s�n�;�K�K�I�R�U �D�Q�J�H�U �L�Q�W�H�Q�V�L�W�\ �� �� �� �� �� �� ��������
�*������ �6�F�D�W�W�H�U�S�O�R�W�V �R�I �W�K�H �U�D�Q�G�R�P �I�R�U�H�V�W �P�R�G�H�O �W�U�D�L�Q�H�G �Z�L�W�K�s�n�;�K�K�n�B�M�i�I�R�U �D�Q�J�H�U �L�Q�W�H�Q�V�L�W�\ �� �� �� ��������
�*������ �6�F�D�W�W�H�U�S�O�R�W�V �R�I �W�K�H �O�L�Q�H�D�U �P�R�G�H�O �W�U�D�L�Q�H�G �Z�L�W�K�s�I�R�U �G�L�V�J�X�V�W �L�Q�W�H�Q�V�L�W�\ �� �� �� �� �� �� �� �� �� �� �� �� �� ��������
�*������ �6�F�D�W�W�H�U�S�O�R�W�V �R�I �W�K�H �O�L�Q�H�D�U �P�R�G�H�O �W�U�D�L�Q�H�G �Z�L�W�K�s�n�B�M�i�I�R�U �G�L�V�J�X�V�W �L�Q�W�H�Q�V�L�W�\ �� �� �� �� �� �� �� �� �� �� ��������
�*������ �6�F�D�W�W�H�U�S�O�R�W�V �R�I �W�K�H �O�L�Q�H�D�U �P�R�G�H�O �W�U�D�L�Q�H�G �Z�L�W�K�s�n�;�K�K�I�R�U �G�L�V�J�X�V�W �L�Q�W�H�Q�V�L�W�\ �� �� �� �� �� �� �� �� �� �� ��������
�*������ �6�F�D�W�W�H�U�S�O�R�W�V �R�I �W�K�H �O�L�Q�H�D�U �P�R�G�H�O �W�U�D�L�Q�H�G �Z�L�W�K�s�n�;�K�K�n�B�M�i�I�R�U �G�L�V�J�X�V�W �L�Q�W�H�Q�V�L�W�\ �� �� �� �� �� �� �� ��������
�*������ �6�F�D�W�W�H�U�S�O�R�W�V �R�I �W�K�H �U�D�Q�G�R�P �I�R�U�H�V�W �P�R�G�H�O �W�U�D�L�Q�H�G �Z�L�W�K�s�I�R�U �G�L�V�J�X�V�W �L�Q�W�H�Q�V�L�W�\ �� �� �� �� �� �� �� �� ��������
�*������ �6�F�D�W�W�H�U�S�O�R�W�V �R�I �W�K�H �U�D�Q�G�R�P �I�R�U�H�V�W �P�R�G�H�O �W�U�D�L�Q�H�G �Z�L�W�K�s�n�B�M�i�I�R�U �G�L�V�J�X�V�W �L�Q�W�H�Q�V�L�W�\ �� �� �� �� �� ��������
�*������ �6�F�D�W�W�H�U�S�O�R�W�V �R�I �W�K�H �U�D�Q�G�R�P �I�R�U�H�V�W �P�R�G�H�O �W�U�D�L�Q�H�G �Z�L�W�K�s�n�;�K�K�I�R�U �G�L�V�J�X�V�W �L�Q�W�H�Q�V�L�W�\ �� �� �� �� �� ��������
�*������ �6�F�D�W�W�H�U�S�O�R�W�V �R�I �W�K�H �U�D�Q�G�R�P �I�R�U�H�V�W �P�R�G�H�O �W�U�D�L�Q�H�G �Z�L�W�K�s�n�;�K�K�n�B�M�i�I�R�U �G�L�V�J�X�V�W �L�Q�W�H�Q�V�L�W�\ �� �� ��������
�*������ �6�F�D�W�W�H�U�S�O�R�W�V �R�I �W�K�H �O�L�Q�H�D�U �P�R�G�H�O �W�U�D�L�Q�H�G �Z�L�W�K�s�I�R�U �V�X�U�S�U�L�V�H �L�Q�W�H�Q�V�L�W�\ �� �� �� �� �� �� �� �� �� �� �� �� ��������
�*������ �6�F�D�W�W�H�U�S�O�R�W�V �R�I �W�K�H �O�L�Q�H�D�U �P�R�G�H�O �W�U�D�L�Q�H�G �Z�L�W�K�s�n�B�M�i�I�R�U �V�X�U�S�U�L�V�H �L�Q�W�H�Q�V�L�W�\ �� �� �� �� �� �� �� �� �� ��������
�*������ �6�F�D�W�W�H�U�S�O�R�W�V �R�I �W�K�H �O�L�Q�H�D�U �P�R�G�H�O �W�U�D�L�Q�H�G �Z�L�W�K�s�n�;�K�K�I�R�U �V�X�U�S�U�L�V�H �L�Q�W�H�Q�V�L�W�\ �� �� �� �� �� �� �� �� �� ��������
�*������ �6�F�D�W�W�H�U�S�O�R�W�V �R�I �W�K�H �O�L�Q�H�D�U �P�R�G�H�O �W�U�D�L�Q�H�G �Z�L�W�K�s�n�;�K�K�n�B�M�i�I�R�U �V�X�U�S�U�L�V�H �L�Q�W�H�Q�V�L�W�\ �� �� �� �� �� �� �� ��������
�*������ �6�F�D�W�W�H�U�S�O�R�W�V �R�I �W�K�H �U�D�Q�G�R�P �I�R�U�H�V�W �P�R�G�H�O �W�U�D�L�Q�H�G �Z�L�W�K�s�I�R�U �V�X�U�S�U�L�V�H �L�Q�W�H�Q�V�L�W�\ �� �� �� �� �� �� �� ��������
�*������ �6�F�D�W�W�H�U�S�O�R�W�V �R�I �W�K�H �U�D�Q�G�R�P �I�R�U�H�V�W �P�R�G�H�O �W�U�D�L�Q�H�G �Z�L�W�K�s�n�B�M�i�I�R�U �V�X�U�S�U�L�V�H �L�Q�W�H�Q�V�L�W�\ �� �� �� �� �� ��������
�*������ �6�F�D�W�W�H�U�S�O�R�W�V �R�I �W�K�H �U�D�Q�G�R�P �I�R�U�H�V�W �P�R�G�H�O �W�U�D�L�Q�H�G �Z�L�W�K�s�n�;�K�K�I�R�U �V�X�U�S�U�L�V�H �L�Q�W�H�Q�V�L�W�\ �� �� �� �� �� ��������
�*������ �6�F�D�W�W�H�U�S�O�R�W�V �R�I �W�K�H �U�D�Q�G�R�P �I�R�U�H�V�W �P�R�G�H�O �W�U�D�L�Q�H�G �Z�L�W�K�s�n�;�K�K�n�B�M�i�I�R�U �V�X�U�S�U�L�V�H �L�Q�W�H�Q�V�L�W�\ �� �� ��������
�*������ �6�F�D�W�W�H�U�S�O�R�W�V �R�I �W�K�H �O�L�Q�H�D�U �P�R�G�H�O �W�U�D�L�Q�H�G �Z�L�W�K�s�I�R�U �S�O�H�D�V�X�U�H �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��������
�*������ �6�F�D�W�W�H�U�S�O�R�W�V �R�I �W�K�H �O�L�Q�H�D�U �P�R�G�H�O �W�U�D�L�Q�H�G �Z�L�W�K�s�n�B�M�i�I�R�U �S�O�H�D�V�X�U�H �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��������
�*������ �6�F�D�W�W�H�U�S�O�R�W�V �R�I �W�K�H �O�L�Q�H�D�U �P�R�G�H�O �W�U�D�L�Q�H�G �Z�L�W�K�s�n�;�K�K�I�R�U �S�O�H�D�V�X�U�H �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��������
�*������ �6�F�D�W�W�H�U�S�O�R�W�V �R�I �W�K�H �O�L�Q�H�D�U �P�R�G�H�O �W�U�D�L�Q�H�G �Z�L�W�K�s�n�;�K�K�n�B�M�i�I�R�U �S�O�H�D�V�X�U�H �� �� �� �� �� �� �� �� �� �� �� ��������
�*������ �6�F�D�W�W�H�U�S�O�R�W�V �R�I �W�K�H �U�D�Q�G�R�P �I�R�U�H�V�W �P�R�G�H�O �W�U�D�L�Q�H�G �Z�L�W�K�s�I�R�U �S�O�H�D�V�X�U�H �� �� �� �� �� �� �� �� �� �� �� �� ��������
�*������ �6�F�D�W�W�H�U�S�O�R�W�V �R�I �W�K�H �U�D�Q�G�R�P �I�R�U�H�V�W �P�R�G�H�O �W�U�D�L�Q�H�G �Z�L�W�K�s�n�B�M�i�I�R�U �S�O�H�D�V�X�U�H �� �� �� �� �� �� �� �� �� ��������
�*������ �6�F�D�W�W�H�U�S�O�R�W�V �R�I �W�K�H �U�D�Q�G�R�P �I�R�U�H�V�W �P�R�G�H�O �W�U�D�L�Q�H�G �Z�L�W�K�s�n�;�K�K�I�R�U �S�O�H�D�V�X�U�H �� �� �� �� �� �� �� �� �� ��������
�*������ �6�F�D�W�W�H�U�S�O�R�W�V �R�I �W�K�H �U�D�Q�G�R�P �I�R�U�H�V�W �P�R�G�H�O �W�U�D�L�Q�H�G �Z�L�W�K�s�n�;�K�K�n�B�M�i�I�R�U �S�O�H�D�V�X�U�H �� �� �� �� �� �� �� ��������
�*������ �6�F�D�W�W�H�U�S�O�R�W�V �R�I �W�K�H �O�L�Q�H�D�U �P�R�G�H�O �W�U�D�L�Q�H�G �Z�L�W�K�s�I�R�U �D�U�R�X�V�D�O �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��������
�*������ �6�F�D�W�W�H�U�S�O�R�W�V �R�I �W�K�H �O�L�Q�H�D�U �P�R�G�H�O �W�U�D�L�Q�H�G �Z�L�W�K�s�n�B�M�i�I�R�U �D�U�R�X�V�D�O �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��������
�*������ �6�F�D�W�W�H�U�S�O�R�W�V �R�I �W�K�H �O�L�Q�H�D�U �P�R�G�H�O �W�U�D�L�Q�H�G �Z�L�W�K�s�n�;�K�K�I�R�U �D�U�R�X�V�D�O �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��������
�*������ �6�F�D�W�W�H�U�S�O�R�W�V �R�I �W�K�H �O�L�Q�H�D�U �P�R�G�H�O �W�U�D�L�Q�H�G �Z�L�W�K�s�n�;�K�K�n�B�M�i�I�R�U �D�U�R�X�V�D�O �� �� �� �� �� �� �� �� �� �� �� �� ��������
�*������ �6�F�D�W�W�H�U�S�O�R�W�V �R�I �W�K�H �U�D�Q�G�R�P �I�R�U�H�V�W �P�R�G�H�O �W�U�D�L�Q�H�G �Z�L�W�K�s�I�R�U �D�U�R�X�V�D�O �� �� �� �� �� �� �� �� �� �� �� �� �� ��������
�*������ �6�F�D�W�W�H�U�S�O�R�W�V �R�I �W�K�H �U�D�Q�G�R�P �I�R�U�H�V�W �P�R�G�H�O �W�U�D�L�Q�H�G �Z�L�W�K�s�n�B�M�i�I�R�U �D�U�R�X�V�D�O �� �� �� �� �� �� �� �� �� �� ��������
�*������ �6�F�D�W�W�H�U�S�O�R�W�V �R�I �W�K�H �U�D�Q�G�R�P �I�R�U�H�V�W �P�R�G�H�O �W�U�D�L�Q�H�G �Z�L�W�K�s�n�;�K�K�I�R�U �D�U�R�X�V�D�O �� �� �� �� �� �� �� �� �� �� ��������
�*������ �6�F�D�W�W�H�U�S�O�R�W�V �R�I �W�K�H �U�D�Q�G�R�P �I�R�U�H�V�W �P�R�G�H�O �W�U�D�L�Q�H�G �Z�L�W�K�s�n�;�K�K�n�B�M�i�I�R�U �D�U�R�X�V�D�O �� �� �� �� �� �� �� ��������
�*������ �6�F�D�W�W�H�U�S�O�R�W�V �R�I �W�K�H �O�L�Q�H�D�U �P�R�G�H�O �W�U�D�L�Q�H�G �Z�L�W�K�s�I�R�U �G�R�P�L�Q�D�Q�F�H �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��������
�*������ �6�F�D�W�W�H�U�S�O�R�W�V �R�I �W�K�H �O�L�Q�H�D�U �P�R�G�H�O �W�U�D�L�Q�H�G �Z�L�W�K�s�n�B�M�i�I�R�U �G�R�P�L�Q�D�Q�F�H �� �� �� �� �� �� �� �� �� �� �� �� �� ��������
�*������ �6�F�D�W�W�H�U�S�O�R�W�V �R�I �W�K�H �O�L�Q�H�D�U �P�R�G�H�O �W�U�D�L�Q�H�G �Z�L�W�K�s�n�;�K�K�I�R�U �G�R�P�L�Q�D�Q�F�H �� �� �� �� �� �� �� �� �� �� �� �� �� ��������
�*������ �6�F�D�W�W�H�U�S�O�R�W�V �R�I �W�K�H �O�L�Q�H�D�U �P�R�G�H�O �W�U�D�L�Q�H�G �Z�L�W�K�s�n�;�K�K�n�B�M�i�I�R�U �G�R�P�L�Q�D�Q�F�H �� �� �� �� �� �� �� �� �� �� ��������
�*������ �6�F�D�W�W�H�U�S�O�R�W�V �R�I �W�K�H �U�D�Q�G�R�P �I�R�U�H�V�W �P�R�G�H�O �W�U�D�L�Q�H�G �Z�L�W�K�s�I�R�U �G�R�P�L�Q�D�Q�F�H �� �� �� �� �� �� �� �� �� �� �� ��������
�*������ �6�F�D�W�W�H�U�S�O�R�W�V �R�I �W�K�H �U�D�Q�G�R�P �I�R�U�H�V�W �P�R�G�H�O �W�U�D�L�Q�H�G �Z�L�W�K�s�n�B�M�i�I�R�U �G�R�P�L�Q�D�Q�F�H �� �� �� �� �� �� �� �� ��������
�*������ �6�F�D�W�W�H�U�S�O�R�W�V �R�I �W�K�H �U�D�Q�G�R�P �I�R�U�H�V�W �P�R�G�H�O �W�U�D�L�Q�H�G �Z�L�W�K�s�n�;�K�K�I�R�U �G�R�P�L�Q�D�Q�F�H �� �� �� �� �� �� �� �� ��������
�*������ �6�F�D�W�W�H�U�S�O�R�W�V �R�I �W�K�H �U�D�Q�G�R�P �I�R�U�H�V�W �P�R�G�H�O �W�U�D�L�Q�H�G �Z�L�W�K�s�n�;�K�K�n�B�M�i�I�R�U �G�R�P�L�Q�D�Q�F�H �� �� �� �� �� ��������



�/�L�V�W �R�I �7�D�E�O�H�V

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

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

������ �'�H�V�F�U�L�S�W�L�Y�H �V�W�D�W�L�V�W�L�F�V �R�I �W�K�H �G�H�S�H�Q�G�H�Q�W �Y�D�U�L�D�E�O�H�V �S�R�V�W���D�J�J�U�H�J�D�W�L�R�Q �� �� �� �� �� �� �� �� �� �� �� �� ������
������ �6�X�P�P�D�U�\ �R�I �V�L�J�Q�L�I�L�F�D�Q�W �F�R�U�U�H�O�D�W�L�R�Q�V �E�H�W�Z�H�H�Q �W�K�H �L�Q�G�H�S�H�Q�G�H�Q�W �D�Q�G �G�H�S�H�Q�G�H�Q�W �Y�D�U�L�D�E�O�H�V ������
������ �%�D�V�H�O�L�Q�H �D�Q�G �R�S�W�L�P�L�]�H�G �P�R�G�H�O�V �R�I �H�D�F�K �P�L�F�U�R���K�\�S�R�W�K�H�V�L�V �R�I �+�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ������
������ �3�H�U�I�R�U�P�D�Q�F�H �V�F�R�U�H�V �E�H�W�Z�H�H�Q �W�K�H �R�S�W�L�P�L�]�H�G �D�Q�G �E�D�V�H�O�L�Q�H �P�R�G�H�O�V �I�R�U �M�R�\ �L�Q�W�H�Q�V�L�W�\ �� �� �� �� ������
������ �5�H�V�X�O�W�V �R�I �W�K�H �R�Y�H�U�I�L�W�W�L�Q�J �U�D�W�L�R �W�H�V�W�V �I�R�U �W�K�H �U�H�J�U�H�V�V�L�R�Q �P�R�G�H�O�V �R�I �M�R�\ �L�Q�W�H�Q�V�L�W�\ �� �� �� �� �� �� �� ������
������ �3�H�U�I�R�U�P�D�Q�F�H �V�F�R�U�H�V �E�H�W�Z�H�H�Q �W�K�H �R�S�W�L�P�L�]�H�G �D�Q�G �E�D�V�H�O�L�Q�H �P�R�G�H�O�V �I�R�U �V�D�G�Q�H�V�V �L�Q�W�H�Q�V�L�W�\ �� ������
������ �5�H�V�X�O�W�V �R�I �W�K�H �R�Y�H�U�I�L�W�W�L�Q�J �U�D�W�L�R �W�H�V�W�V �I�R�U �W�K�H �U�H�J�U�H�V�V�L�R�Q �P�R�G�H�O�V �R�I �V�D�G�Q�H�V�V �L�Q�W�H�Q�V�L�W�\ �� �� �� ������
������ �3�H�U�I�R�U�P�D�Q�F�H �V�F�R�U�H�V �E�H�W�Z�H�H�Q �W�K�H �R�S�W�L�P�L�]�H�G �D�Q�G �E�D�V�H�O�L�Q�H �P�R�G�H�O�V �I�R�U �I�H�D�U �L�Q�W�H�Q�V�L�W�\ �� �� �� ������
������ �5�H�V�X�O�W�V �R�I �W�K�H �R�Y�H�U�I�L�W�W�L�Q�J �U�D�W�L�R �W�H�V�W�V �I�R�U �W�K�H �U�H�J�U�H�V�V�L�R�Q �P�R�G�H�O�V �R�I �I�H�D�U �L�Q�W�H�Q�V�L�W�\ �� �� �� �� �� �� ������
�������� �3�H�U�I�R�U�P�D�Q�F�H �V�F�R�U�H�V �E�H�W�Z�H�H�Q �W�K�H �R�S�W�L�P�L�]�H�G �D�Q�G �E�D�V�H�O�L�Q�H �P�R�G�H�O�V �I�R�U �D�Q�J�H�U �L�Q�W�H�Q�V�L�W�\ �� �� ������
�������� �5�H�V�X�O�W�V �R�I �W�K�H �R�Y�H�U�I�L�W�W�L�Q�J �U�D�W�L�R �W�H�V�W�V �I�R�U �W�K�H �U�H�J�U�H�V�V�L�R�Q �P�R�G�H�O�V �R�I �D�Q�J�H�U �L�Q�W�H�Q�V�L�W�\ �� �� �� �� �� ������
�������� �3�H�U�I�R�U�P�D�Q�F�H �V�F�R�U�H�V �E�H�W�Z�H�H�Q �W�K�H �R�S�W�L�P�L�]�H�G �D�Q�G �E�D�V�H�O�L�Q�H �P�R�G�H�O�V �I�R�U �G�L�V�J�X�V�W �L�Q�W�H�Q�V�L�W�\ �� ������
�������� �3�H�U�I�R�U�P�D�Q�F�H �V�F�R�U�H�V �E�H�W�Z�H�H�Q �W�K�H �R�S�W�L�P�L�]�H�G �D�Q�G �E�D�V�H�O�L�Q�H �P�R�G�H�O�V �I�R�U �V�X�U�S�U�L�V�H �L�Q�W�H�Q�V�L�W�\ �� ������
�������� �5�H�V�X�O�W�V �R�I �W�K�H �R�Y�H�U�I�L�W�W�L�Q�J �U�D�W�L�R �W�H�V�W�V �I�R�U �W�K�H �U�H�J�U�H�V�V�L�R�Q �P�R�G�H�O�V �R�I �V�X�U�S�U�L�V�H �L�Q�W�H�Q�V�L�W�\ �� �� �� �� ������
�������� �3�H�U�I�R�U�P�D�Q�F�H �V�F�R�U�H�V �E�H�W�Z�H�H�Q �W�K�H �R�S�W�L�P�L�]�H�G �D�Q�G �E�D�V�H�O�L�Q�H �P�R�G�H�O�V �I�R�U �S�O�H�D�V�X�U�H �� �� �� �� �� �� ������
�������� �5�H�V�X�O�W�V �R�I �W�K�H �R�Y�H�U�I�L�W�W�L�Q�J �U�D�W�L�R �W�H�V�W�V �I�R�U �W�K�H �U�H�J�U�H�V�V�L�R�Q �P�R�G�H�O�V �R�I �S�O�H�D�V�X�U�H �� �� �� �� �� �� �� �� ������
�������� �3�H�U�I�R�U�P�D�Q�F�H �V�F�R�U�H�V �E�H�W�Z�H�H�Q �W�K�H �R�S�W�L�P�L�]�H�G �D�Q�G �E�D�V�H�O�L�Q�H �P�R�G�H�O�V �I�R�U �D�U�R�X�V�D�O �� �� �� �� �� �� ������
�������� �5�H�V�X�O�W�V �R�I �W�K�H �R�Y�H�U�I�L�W�W�L�Q�J �U�D�W�L�R �W�H�V�W�V �I�R�U �W�K�H �U�H�J�U�H�V�V�L�R�Q �P�R�G�H�O�V �R�I �D�U�R�X�V�D�O �� �� �� �� �� �� �� �� �� ������
�������� �0�R�V�W �V�L�J�Q�L�I�L�F�D�Q�W �I�H�D�W�X�U�H�V �R�I �W�K�H �E�H�V�W �U�H�J�U�H�V�V�L�R�Q �P�R�G�H�O �I�R�U �D�U�R�X�V�D�O �� �� �� �� �� �� �� �� �� �� �� �� �� ������
�������� �3�H�U�I�R�U�P�D�Q�F�H �V�F�R�U�H�V �E�H�W�Z�H�H�Q �W�K�H �R�S�W�L�P�L�]�H�G �D�Q�G �E�D�V�H�O�L�Q�H �P�R�G�H�O�V �I�R�U �G�R�P�L�Q�D�Q�F�H �� �� �� �� ������
�������� �5�H�V�X�O�W�V �R�I �W�K�H �R�Y�H�U�I�L�W�W�L�Q�J �U�D�W�L�R �W�H�V�W�V �I�R�U �W�K�H �U�H�J�U�H�V�V�L�R�Q �P�R�G�H�O�V �R�I �G�R�P�L�Q�D�Q�F�H �� �� �� �� �� �� �� ������

�)���� �:�D�Q�G�H�U �&�R�Q�W�U�R�O �9�D�U�L�D�E�O�H�V �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��������
�)���� �%�O�L�Q�N �&�R�Q�W�U�R�O �9�D�U�L�D�E�O�H�V �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��������
�)���� �%�H�H�S �&�R�Q�W�U�R�O �9�D�U�L�D�E�O�H�V �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��������
�)���� �&�R�Q�W�U�R�O�O�H�G �9�D�U�L�D�E�O�H�V �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��������
�)���� �'�H�W�D�L�O�H�G �P�L�F�U�R���K�\�S�R�W�K�H�V�H�V �I�R�U �5�4�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��������
�)���� �'�H�W�D�L�O�H�G �P�L�F�U�R���K�\�S�R�W�K�H�V�H�V �I�R�U �5�4�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��������
�)���� �'�H�W�D�L�O�H�G �P�L�F�U�R���K�\�S�R�W�K�H�V�H�V �I�R�U �5�4�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��������
�)���� �'�H�W�D�L�O�H�G �P�L�F�U�R���K�\�S�R�W�K�H�V�H�V �R�I �+�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��������

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

�[�L





��
�,�Q�W�U�R�G�X�F�W�L�R�Q

�7�K�H �P�R�U�H �X�E�L�T�X�L�W�R�X�V �D�Q�G �D�X�W�R�Q�R�P�R�X�V �U�R�E�R�W�V �E�H�F�R�P�H�� �W�K�H �P�R�U�H �L�Q�W�H�U�S�U�H�W�D�E�L�O�L�W�\ �E�H�F�R�P�H�V �L�P�S�R�U�W�D�Q�W �I�R�U
�K�X�P�D�Q�V �W�R �E�H �D�E�O�H �W�R �L�Q�W�H�U�D�F�W �Z�L�W�K �W�K�H�P �H�I�I�H�F�W�L�Y�H�O�\ �>���� �@�� �$�F�F�R�U�G�L�Q�J �W�R �*�U�D�]�L�D�Q�L �H�W �D�O���>�����@�� �D�Q �D�U�W�L�I�L�F�L�D�O
�L�Q�W�H�O�O�L�J�H�Q�F�H ���$�,�� �V�\�V�W�H�P �L�V �L�Q�W�H�U�S�U�H�W�D�E�O�H �L�I �L�W�V �Z�R�U�N�L�Q�J �S�U�L�Q�F�L�S�O�H�V �D�Q�G �R�X�W�S�X�W�V �F�D�Q �E�H �W�U�D�Q�V�O�D�W�H�G �L�Q�W�R �K�X�P�D�Q��
�F�R�P�S�U�H�K�H�Q�V�L�E�O�H �O�D�Q�J�X�D�J�H �Z�L�W�K�R�X�W �F�R�P�S�U�R�P�L�V�L�Q�J �W�K�H �V�\�V�W�H�P�¶�V �Y�D�O�L�G�L�W�\�� �,�Q �W�K�H �F�R�Q�W�H�[�W �R�I �K�X�P�D�Q���U�R�E�R�W
�L�Q�W�H�U�D�F�W�L�R�Q ���+�5�,���� �L�Q�W�H�U�S�U�H�W�D�E�L�O�L�W�\ �U�H�I�H�U�V �W�R �W�K�H �W�K�H �H�[�W�H�Q�W �W�R �Z�K�L�F�K �W�K�H �L�Q�W�H�U�Q�D�O �V�W�D�W�H �D�Q�G �G�H�F�L�V�L�R�Q �P�D�N�L�Q�J
�S�U�R�F�H�V�V�H�V �R�I �D �U�R�E�R�W �D�U�H �X�Q�G�H�U�V�W�D�Q�G�D�E�O�H �W�R �W�K�H �X�V�H�U �>���� �@�� �,�Q �+�5�,�� �D�F�K�L�H�Y�L�Q�J �L�Q�W�H�U�S�U�H�W�D�E�L�O�L�W�\ �L�V �F�U�X�F�L�D�O �D�V �L�W
�H�Q�K�D�Q�F�H�V �W�K�H �Q�D�W�X�U�D�O �D�Q�G �I�O�X�L�G �L�Q�W�H�U�D�F�W�L�R�Q �E�H�W�Z�H�H�Q �K�X�P�D�Q�V �D�Q�G �U�R�E�R�W�V�� �P�D�N�L�Q�J �L�W �G�H�V�L�U�D�E�O�H �I�R�U �K�X�P�D�Q
�X�V�H�U�V��

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

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

���������%�D�F�N�J�U�R�X�Q�G �D�Q�G �0�R�W�L�Y�D�W�L�R�Q
�3�U�H�Y�L�R�X�V �H�I�I�R�U�W�V �L�Q �W�K�H �G�H�Y�H�O�R�S�P�H�Q�W �R�I �D�X�W�R�Q�R�P�R�X�V �L�Q�W�H�O�O�L�J�H�Q�W �P�D�F�K�L�Q�H�V �K�D�Y�H �I�R�F�X�V�H�G �S�U�L�P�D�U�L�O�\ �R�Q �W�K�H
�H�P�X�O�D�W�L�R�Q �R�I �K�X�P�D�Q �F�R�J�Q�L�W�L�Y�H �I�D�F�X�O�W�L�H�V�� �L�Q�F�O�X�G�L�Q�J �S�U�R�E�O�H�P �V�R�O�Y�L�Q�J�� �O�R�J�L�F�� �O�H�D�U�Q�L�Q�J�� �V�H�Q�V�R�U�\ �S�H�U�F�H�S�W�L�R�Q��
�O�D�Q�J�X�D�J�H�� �D�Q�G �Y�D�U�L�R�X�V �F�R�J�Q�L�W�L�Y�H �S�U�R�F�H�V�V�H�V �>���� ������ �@�� �+�R�Z�H�Y�H�U�� �D �U�H�O�D�W�L�Y�H�O�\ �V�P�D�O�O �V�D�P�S�O�H �R�I �W�K�L�V �U�H�V�H�D�U�F�K
�K�D�Y�H �H�[�S�O�R�U�H�G �W�K�H �S�R�W�H�Q�W�L�D�O �R�I �H�P�R�W�L�R�Q�V �>���� �@�� �G�H�V�S�L�W�H �H�Y�L�G�H�Q�F�H �V�K�R�Z�L�Q�J �W�K�D�W �H�P�R�W�L�R�Q�V �K�D�Y�H �D �V�L�J�Q�L�I�L�F�D�Q�W
�L�Q�I�O�X�H�Q�F�H �R�Q �K�L�J�K���O�H�Y�H�O �F�R�J�Q�L�W�L�Y�H �S�U�R�F�H�V�V�H�V �>���� �@�� �)�X�U�W�K�H�U�P�R�U�H�� �H�P�R�W�L�R�Q�V �Q�R�W �R�Q�O�\ �P�D�N�H �L�Q�W�H�U�D�F�W�L�R�Q�V
�P�R�U�H �H�Q�J�D�J�L�Q�J�� �E�X�W �D�O�V�R �K�D�Y�H �D �F�R�Q�V�L�G�H�U�D�E�O�H �L�P�S�D�F�W �R�Q �K�R�Z �Z�H�O�O �L�Q�G�L�Y�L�G�X�D�O�V �X�Q�G�H�U�V�W�D�Q�G �H�D�F�K �R�W�K�H�U��
�(�I�I�H�F�W�L�Y�H �K�X�P�D�Q �F�R�P�P�X�Q�L�F�D�W�L�R�Q �G�H�S�H�Q�G�V �R�Q �H�P�R�W�L�R�Q�D�O �V�N�L�O�O�V�� �S�D�U�W�L�F�X�O�D�U�O�\ �W�K�H �D�E�L�O�L�W�\ �W�R �S�H�U�F�H�L�Y�H �D�Q�G �F�R�Q�Y�H�\
�H�P�R�W�L�R�Q�V �>���� �@�� �$�V �D �U�H�V�X�O�W�� �K�X�P�D�Q�V �G�H�S�H�Q�G �R�Q �W�K�H�L�U �H�P�R�W�L�R�Q�D�O �V�N�L�O�O�V �I�R�U �D �P�X�O�W�L�W�X�G�H �R�I �F�R�J�Q�L�W�L�Y�H �D�Q�G
�E�H�K�D�Y�L�R�U�D�O �W�D�V�N�V�� �L�Q�F�O�X�G�L�Q�J �E�X�W �Q�R�W �O�L�P�L�W�H�G �W�R �U�H�D�V�R�Q�L�Q�J�� �S�U�R�E�O�H�P �V�R�O�Y�L�Q�J�� �V�R�F�L�D�O �L�Q�W�H�U�D�F�W�L�R�Q�� �F�R�Q�V�F�L�R�X�V�Q�H�V�V��
�P�H�P�R�U�\�� �O�H�D�U�Q�L�Q�J�� �D�Q�G �F�U�H�D�W�L�Y�L�W�\�� �&�R�Q�V�L�G�H�U�L�Q�J �W�K�H �U�R�O�H �W�K�D�W �H�P�R�W�L�R�Q�V �S�O�D�\ �L�Q �K�X�P�D�Q �F�R�J�Q�L�W�L�R�Q�� �W�K�H�U�H �L�V
�F�R�P�S�H�O�O�L�Q�J �P�R�W�L�Y�D�W�L�R�Q �W�R �G�H�O�Y�H �L�Q�W�R �W�K�H �L�Q�W�H�J�U�D�W�L�R�Q �R�I �H�P�R�W�L�R�Q�D�O �E�H�K�D�Y�L�R�U �L�Q �U�R�E�R�W�L�F �D�J�H�Q�W�V�� �H�V�S�H�F�L�D�O�O�\
�Z�L�W�K�L�Q �W�K�H �F�R�Q�W�H�[�W �R�I �+�5�,��

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

��



�� �&�K�D�S�W�H�U ���� �,�Q�W�U�R�G�X�F�W�L�R�Q

�(�P�R�W�L�R�Q�D�O �H�[�S�U�H�V�V�L�R�Q �F�D�Q �W�K�H�U�H�I�R�U�H �E�H �V�H�H�Q �D�V �D�Q �L�P�S�R�U�W�D�Q�W �D�V�S�H�F�W �W�R �F�R�Q�V�L�G�H�U �L�Q �+�5�,�� �D�V �L�W �I�R�V�W�H�U�V
�H�Q�J�D�J�H�P�H�Q�W �D�Q�G �D�O�L�J�Q�V �W�K�H �J�R�D�O�V �R�I �K�X�P�D�Q�V �D�Q�G �U�R�E�R�W�V�� �:�K�H�Q �U�R�E�R�W�V �H�[�K�L�E�L�W �H�P�R�W�L�R�Q�V �W�K�D�W �U�H�V�R�Q�D�W�H
�Z�L�W�K �K�X�P�D�Q �H�[�S�H�F�W�D�W�L�R�Q�V �D�Q�G �H�[�S�H�U�L�H�Q�F�H�V�� �L�W �F�X�O�W�L�Y�D�W�H�V �I�D�P�L�O�L�D�U�L�W�\�� �H�Q�F�R�X�U�D�J�H�V �Q�D�W�X�U�D�O �L�Q�W�H�U�D�F�W�L�R�Q�V�� �D�Q�G
�L�P�S�U�R�Y�H�V �X�Q�G�H�U�V�W�D�Q�G�L�Q�J �R�I �U�R�E�R�W �E�H�K�D�Y�L�R�U �>���� �@�� �)�X�U�W�K�H�U�P�R�U�H�� �H�P�R�W�L�R�Q�D�O �G�L�V�S�O�D�\�V �L�Q�G�X�F�H �H�P�S�D�W�K�\ �D�Q�G �K�H�O�S
�K�X�P�D�Q�V �I�R�U�P �P�H�Q�W�D�O �P�R�G�H�O�V �R�I �W�K�H �U�R�E�R�W�¶�V �L�Q�W�H�U�Q�D�O �V�W�D�W�H�� �D�O�O�R�Z�L�Q�J �W�K�H�P �W�R �L�Q�W�H�U�S�U�H�W �W�K�H �U�R�E�R�W�¶�V �E�H�K�D�Y�L�R�U
�P�R�U�H �H�I�I�H�F�W�L�Y�H�O�\ �L�Q �D �K�X�P�D�Q���O�L�N�H �P�D�Q�Q�H�U�� �W�K�X�V �I�D�F�L�O�L�W�D�W�L�Q�J �F�R�P�P�X�Q�L�F�D�W�L�R�Q �D�Q�G �V�X�S�S�R�U�W �>�����@��

�������������0�H�W�K�R�G�V �I�R�U �,�P�S�O�H�P�H�Q�W�L�Q�J �(�P�R�W�L�R�Q�V �L�Q �5�R�E�R�W�V
�7�K�H �L�P�S�O�H�P�H�Q�W�D�W�L�R�Q �R�I �H�P�R�W�L�R�Q�V �L�Q �U�R�E�R�W�V �L�V �D �P�X�O�W�L�I�D�F�H�W�H�G �S�U�R�F�H�V�V �W�K�D�W �G�H�S�H�Q�G�V �R�Q �W�K�H �U�R�E�R�W�¶�V �D�E�L�O�L�W�\
�W�R �E�R�W�K �H�O�L�F�L�W �D�Q�G �H�[�S�U�H�V�V �H�P�R�W�L�R�Q�V�� �7�K�H �F�D�S�D�F�L�W�\ �R�I �D �U�R�E�R�W �W�R �H�O�L�F�L�W ���L���H���� �W�R �V�L�P�X�O�D�W�H���� �H�P�R�W�L�R�Q�V �U�H�O�L�H�V
�R�Q �D�I�I�H�F�W�L�Y�H �F�R�P�S�X�W�L�Q�J �P�H�W�K�R�G�V�� �$�I�I�H�F�W�L�Y�H �F�R�P�S�X�W�L�Q�J �L�Q �U�R�E�R�W�L�F�V �G�U�D�Z�V �I�U�R�P �D�Q �D�U�U�D�\ �R�I �P�H�W�K�R�G�R�O�R�J�L�H�V
�L�Q�F�O�X�G�L�Q�J �V�\�P�E�R�O�L�F �N�Q�R�Z�O�H�G�J�H �U�H�S�U�H�V�H�Q�W�D�W�L�R�Q�� �F�R�J�Q�L�W�L�Y�H �P�R�G�H�O�V�� �I�X�]�]�\ �P�R�G�H�O�V�� �0�D�U�N�R�Y �P�R�G�H�O�V�� �Q�H�X�U�D�O
�Q�H�W�Z�R�U�N�V�� �D�Q�G �U�H�L�Q�I�R�U�F�H�P�H�Q�W �O�H�D�U�Q�L�Q�J �>���� �@�� �7�U�D�G�L�W�L�R�Q�D�O �D�S�S�U�R�D�F�K�H�V �O�L�N�H �V�\�P�E�R�O�L�F �D�Q�G �F�R�J�Q�L�W�L�Y�H �W�H�F�K�Q�L�T�X�H�V
�H�Q�D�E�O�H �U�R�E�R�W�V �W�R �S�H�U�I�R�U�P �G�L�Y�H�U�V�H �W�D�V�N�V�� �K�R�Z�H�Y�H�U�� �W�K�H�\ �D�U�H �V�R�P�H�Z�K�D�W �U�H�V�W�U�L�F�W�H�G �L�Q �W�K�H�L�U �D�E�L�O�L�W�\ �W�R �O�H�D�U�Q
�W�K�U�R�X�J�K �H�[�S�O�R�U�D�W�L�R�Q �D�Q�G �I�H�H�G�E�D�F�N�� �S�D�U�W�L�F�X�O�D�U�O�\ �L�Q �X�Q�V�W�U�X�F�W�X�U�H�G �W�D�V�N�V��

�0�D�F�K�L�Q�H �/�H�D�U�Q�L�Q�J ���0�/�� �D�S�S�U�R�D�F�K�H�V�� �L�Q �F�R�Q�W�U�D�V�W�� �I�R�F�X�V �R�Q �D�G�D�S�W�L�Y�H �O�H�D�U�Q�L�Q�J �D�Q�G �H�Q�Y�L�U�R�Q�P�H�Q�W�D�O
�L�Q�W�H�U�D�F�W�L�R�Q�� �5�H�L�Q�I�R�U�F�H�P�H�Q�W �O�H�D�U�Q�L�Q�J ���5�/���� �D �V�X�E�V�H�W �R�I �0�/�� �L�V �S�D�U�W�L�F�X�O�D�U�O�\ �Q�R�W�H�Z�R�U�W�K�\ �D�V �L�W �D�O�O�R�Z�V �U�R�E�R�W�V
�W�R �O�H�D�U�Q �Y�L�D �W�U�L�D�O �D�Q�G �H�U�U�R�U�� �F�R�Q�V�W�D�Q�W�O�\ �L�Q�W�H�U�D�F�W�L�Q�J �Z�L�W�K �W�K�H�L�U �V�X�U�U�R�X�Q�G�L�Q�J�V �W�R �L�G�H�Q�W�L�I�\ �D�Q�G �V�H�O�H�F�W �R�S�W�L�P�D�O
�D�F�W�L�R�Q�V �>���� �@�� �7�K�L�V �O�H�D�U�Q�L�Q�J �S�U�R�F�H�V�V �L�V �L�Q�W�H�J�U�D�O �I�R�U �D �U�R�E�R�W �W�R �D�F�F�X�U�D�W�H�O�\ �H�[�S�U�H�V�V �D�S�S�U�R�S�U�L�D�W�H �H�P�R�W�L�R�Q�V�� �E�R�W�K
�L�Q �L�Q�W�H�Q�V�L�W�\ �D�Q�G �W�L�P�L�Q�J�� �D�O�L�J�Q�L�Q�J �W�K�H �H�O�L�F�L�W�D�W�L�R�Q �S�U�R�F�H�V�V �Z�L�W�K �W�K�H �U�R�E�R�W�¶�V �O�H�D�U�Q�L�Q�J �P�H�F�K�D�Q�L�V�P��

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

�������������&�K�D�O�O�H�Q�J�H�V �Z�L�W�K �$�S�S�H�D�U�D�Q�F�H���&�R�Q�V�W�U�D�L�Q�H�G �5�R�E�R�W�V
�+�R�Z�H�Y�H�U�� �W�K�H �P�D�M�R�U�L�W�\ �R�I �U�R�E�R�W�V �F�X�U�U�H�Q�W�O�\ �L�Q �X�V�H �D�U�H �Q�R�Q���K�X�P�D�Q�R�L�G �D�Q�G �D�S�S�H�D�U�D�Q�F�H���F�R�Q�V�W�U�D�L�Q�H�G�� �S�U�H��
�Y�H�Q�W�L�Q�J �W�K�H�P �I�U�R�P �X�V�L�Q�J �V�D�L�G �Q�R�Q���Y�H�U�E�D�O �F�R�P�P�X�Q�L�F�D�W�L�R�Q �P�H�W�K�R�G�V�� �$�S�S�H�D�U�D�Q�F�H���F�R�Q�V�W�U�D�L�Q�H�G �U�R�E�R�W�V �D�U�H
�Q�R�Q���K�X�P�D�Q�R�L�G �U�R�E�R�W�V �W�K�D�W �O�D�F�N �W�K�H �H�[�S�U�H�V�V�L�Y�H �I�D�F�H�V �D�Q�G �E�R�G�L�H�V �Q�H�F�H�V�V�D�U�\ �I�R�U �W�K�H �Q�R�Q���Y�H�U�E�D�O �F�X�H�V �F�R�P��
�P�R�Q�O�\ �X�V�H�G �L�Q �+�5�, �>���� �@�� �$�S�S�H�D�U�D�Q�F�H���F�R�Q�V�W�U�D�L�Q�H�G �U�R�E�R�W�V �D�U�H �W�\�S�L�F�D�O�O�\ �G�H�V�L�J�Q�H�G �Z�L�W�K �D �I�R�F�X�V �R�Q �I�X�Q�F�W�L�R�Q�D�O�L�W�\
�R�Y�H�U �I�R�U�P�� �U�H�V�X�O�W�L�Q�J �L�Q �D �O�L�P�L�W�H�G �D�E�L�O�L�W�\ �W�R �X�W�L�O�L�]�H �I�D�F�L�D�O �R�U �V�R�P�D�W�L�F �H�[�S�U�H�V�V�L�R�Q�V �I�R�U �H�P�R�W�L�R�Q �F�R�Q�Y�H�\�D�Q�F�H �>���� �@��
�$ �I�H�Z �H�[�D�P�S�O�H�V �R�I �W�K�H�V�H �U�R�E�R�W�V �D�U�H �V�K�R�Z�Q �E�H�O�R�Z��

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

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

�������������$�O�W�H�U�Q�D�W�L�Y�H �(�[�S�U�H�V�V�L�R�Q �0�R�G�D�O�L�W�L�H�V �I�R�U �$�S�S�H�D�U�D�Q�F�H���&�R�Q�V�W�U�D�L�Q�H�G �5�R�E�R�W�V
�%�H�F�D�X�V�H �R�I �W�K�H �L�Q�K�H�U�H�Q�W �P�R�U�S�K�R�O�R�J�L�F�D�O �O�L�P�L�W�D�W�L�R�Q�V �R�I �D�S�S�H�D�U�D�Q�F�H���F�R�Q�V�W�U�D�L�Q�H�G �U�R�E�R�W�V �L�Q �F�R�Q�Y�H�\�L�Q�J �H�P�R�W�L�R�Q�V
�W�K�U�R�X�J�K �D�Q�W�K�U�R�S�R�P�R�U�S�K�L�F �P�R�G�D�O�L�W�L�H�V �V�X�F�K �D�V �I�D�F�L�D�O �H�[�S�U�H�V�V�L�R�Q�V�� �E�R�G�\ �O�D�Q�J�X�D�J�H�� �D�Q�G �J�D�L�W�� �L�W �L�V �Q�H�F�H�V�V�D�U�\
�W�R �H�[�S�O�R�U�H �D�O�W�H�U�Q�D�W�L�Y�H �H�[�S�U�H�V�V�L�Y�H �P�R�G�D�O�L�W�L�H�V�� �Z�K�L�F�K �L�Q�F�O�X�G�H �P�R�W�L�R�Q�� �O�L�J�K�W�V�� �V�R�X�Q�G�V�� �H�W�F�� �7�R �G�H�W�H�U�P�L�Q�H �K�R�Z
�H�I�I�H�F�W�L�Y�H �W�K�H�V�H �P�R�G�D�O�L�W�L�H�V �F�D�Q �E�H �L�Q �L�P�S�U�R�Y�L�Q�J �W�K�H �D�E�L�O�L�W�\ �R�I �D�S�S�H�D�U�D�Q�F�H���F�R�Q�V�W�U�D�L�Q�H�G �U�R�E�R�W�V �W�R �F�R�P�P�X�Q�L�F�D�W�H
�H�P�R�W�L�R�Q�V�� �D �Y�D�U�L�H�W�\ �R�I �G�H�V�L�J�Q �S�U�L�Q�F�L�S�O�H�V �D�Q�G �W�H�F�K�Q�L�T�X�H�V �P�X�V�W �E�H �H�[�S�O�R�U�H�G�� �7�K�H �D�L�P �L�V �W�R �I�D�F�L�O�L�W�D�W�H �W�K�H
�G�H�V�L�J�Q �R�I �H�[�S�U�H�V�V�L�R�Q�V �W�K�D�W �D�O�O�R�Z �D�S�S�H�D�U�D�Q�F�H���F�R�Q�V�W�U�D�L�Q�H�G �U�R�E�R�W�V �W�R �H�I�I�H�F�W�L�Y�H�O�\ �H�Y�R�N�H �D�Q�G �F�R�Q�Y�H�\ �H�P�R�W�L�R�Q�V��



�������� �5�H�V�H�D�U�F�K �2�E�M�H�F�W�L�Y�H �D�Q�G �6�F�R�S�H ��

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

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

���������5�H�V�H�D�U�F�K �2�E�M�H�F�W�L�Y�H �D�Q�G �6�F�R�S�H
�&�R�Q�V�H�T�X�H�Q�W�O�\�� �W�K�L�V �V�W�X�G�\ �Z�L�O�O �I�R�F�X�V �R�Q �L�Q�Y�H�V�W�L�J�D�W�L�Q�J �W�K�H �U�H�O�D�W�L�R�Q�V�K�L�S �E�H�W�Z�H�H�Q �V�S�H�F�L�I�L�F �S�D�U�D�P�H�W�H�U�V �Z�L�W�K�L�Q
�W�K�H �P�R�G�D�O�L�W�L�H�V �R�I �P�R�W�L�R�Q�� �O�L�J�K�W�� �D�Q�G �V�R�X�Q�G�� �D�Q�G �W�K�H �H�P�R�W�L�R�Q�D�O �S�H�U�F�H�S�W�L�R�Q�V �D�W�W�U�L�E�X�W�H�G �W�R �D �Q�R�Q���K�X�P�D�Q�R�L�G��
�I�D�F�H�O�H�V�V �U�R�E�R�W�� �8�Q�O�L�N�H �W�U�D�G�L�W�L�R�Q�D�O �D�S�S�U�R�D�F�K�H�V �W�K�D�W �G�H�V�L�J�Q �H�[�S�U�H�V�V�L�R�Q�V �R�U �U�H�O�D�W�L�R�Q�V �X�S�I�U�R�Q�W �D�Q�G �W�K�H�Q �W�H�V�W
�W�K�H �S�H�U�F�H�S�W�L�R�Q�� �R�X�U �P�H�W�K�R�G�R�O�R�J�\ �H�P�S�O�R�\�V �D �E�R�W�W�R�P���X�S �D�S�S�U�R�D�F�K�� �7�K�L�V �X�Q�E�L�D�V�H�G �P�H�W�K�R�G �V�\�V�W�H�P�D�W�L�F�D�O�O�\
�H�[�S�O�R�U�H�V �K�R�Z �Y�D�U�L�D�W�L�R�Q�V �L�Q �S�D�U�D�P�H�W�H�U�V �L�Q�I�O�X�H�Q�F�H �H�P�R�W�L�R�Q�D�O �S�H�U�F�H�S�W�L�R�Q�V�� �Z�L�W�K�R�X�W �S�U�H�F�R�Q�F�H�L�Y�H�G �Q�R�W�L�R�Q�V
�D�E�R�X�W �W�K�H �R�X�W�F�R�P�H�V��

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

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

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

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

�������������5�H�V�H�D�U�F�K �4�X�H�V�W�L�R�Q�V
�)�R�O�O�R�Z�L�Q�J �W�K�L�V�� �W�K�H �P�D�L�Q �R�E�M�H�F�W�L�Y�H �R�I �W�K�L�V �V�W�X�G�\ �L�V �W�R �D�G�G�U�H�V�V �W�K�H �I�R�O�O�R�Z�L�Q�J �P�D�L�Q �U�H�V�H�D�U�F�K �T�X�H�V�W�L�R�Q ���0�5�4����

�0�5�4�� �&�D�Q �Y�D�U�L�D�W�L�R�Q�V �L�Q �P�R�W�L�R�Q�� �O�L�J�K�W�� �D�Q�G �V�R�X�Q�G �S�D�U�D�P�H�W�H�U�V �R�I �W�K�H �E�H�K�D�Y�L�R�U�V �R�I �D �Q�R�Q���K�X�P�D�Q�R�L�G��
�I�D�F�H�O�H�V�V �U�R�E�R�W �L�Q�I�O�X�H�Q�F�H �W�K�H �S�H�U�F�H�L�Y�H�G �H�P�R�W�L�R�Q�D�O �T�X�D�O�L�W�L�H�V �R�I �W�K�R�V�H �E�H�K�D�Y�L�R�U�V�"

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

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

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

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

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





��
�5�H�O�D�W�H�G �:�R�U�N

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

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

���������7�K�H�R�U�L�H�V �R�I �(�P�R�W�L�R�Q �D�S�S�O�L�H�G �W�R �$�I�I�H�F�W�L�Y�H �5�R�E�R�W�L�F�V
�2�X�U �X�Q�G�H�U�V�W�D�Q�G�L�Q�J �R�I �H�P�R�W�L�R�Q�V �L�V �H�Q�U�L�F�K�H�G �E�\ �V�H�Y�H�U�D�O �L�Q�I�O�X�H�Q�W�L�D�O �S�V�\�F�K�R�O�R�J�\ �D�S�S�U�R�D�F�K�H�V�� �2�Q�H �V�X�F�K
�D�S�S�U�R�D�F�K �H�P�S�O�R�\�V �F�D�W�H�J�R�U�L�F�D�O �P�R�G�H�O�V �R�I �H�P�R�W�L�R�Q�� �D�L�P�L�Q�J �W�R �L�G�H�Q�W�L�I�\ �I�X�Q�G�D�P�H�Q�W�D�O �H�P�R�W�L�R�Q�V �J�R�Y�H�U�Q�H�G
�E�\ �G�L�V�W�L�Q�F�W �P�H�F�K�D�Q�L�V�P�V�� �U�H�V�X�O�W�L�Q�J �L�Q �X�Q�L�T�X�H �P�H�Q�W�D�O �V�W�D�W�H�V �Z�L�W�K �T�X�D�Q�W�L�I�L�D�E�O�H �P�D�Q�L�I�H�V�W�D�W�L�R�Q�V�� �$�Q�R�W�K�H�U
�D�S�S�U�R�D�F�K�� �N�Q�R�Z�Q �D�V �W�K�H �D�S�S�U�D�L�V�D�O �P�R�G�H�O �R�I �H�P�R�W�L�R�Q�� �F�R�Q�W�H�Q�G�V �W�K�D�W �H�P�R�W�L�R�Q�V �R�U �W�K�H�L�U �F�R�Q�V�W�L�W�X�H�Q�W�V �R�U�L�J�L�Q�D�W�H
�I�U�R�P �W�K�H �H�Y�D�O�X�D�W�L�R�Q �R�I �V�W�L�P�X�O�L �L�Q �W�H�U�P�V �R�I �J�R�D�O �F�R�Q�J�U�X�H�Q�F�H�� �H�[�S�H�F�W�D�W�L�R�Q �D�O�L�J�Q�P�H�Q�W�� �F�R�Q�W�U�R�O�O�D�E�L�O�L�W�\�� �D�Q�G
�F�D�X�V�D�O �D�W�W�U�L�E�X�W�L�R�Q�� �3�V�\�F�K�R�O�R�J�L�F�D�O �F�R�Q�V�W�U�X�F�W�L�R�Q�L�V�W �Y�L�H�Z�S�R�L�Q�W�V �U�H�J�D�U�G �H�P�R�W�L�R�Q�V �D�V �L�Q�W�H�J�U�D�O �F�R�P�S�R�Q�H�Q�W�V �R�I �D�Q
�R�Q�J�R�L�Q�J�� �F�R�Q�W�L�Q�X�R�X�V�O�\ �H�Y�R�O�Y�L�Q�J �F�R�Q�V�W�U�X�F�W�L�R�Q �S�U�R�F�H�V�V�� �U�D�W�K�H�U �W�K�D�Q �G�L�V�F�U�H�W�H �P�H�Q�W�D�O �V�W�D�W�H�V�� �7�K�H�V�H �W�K�H�R�U�L�H�V
�S�U�R�S�R�V�H �W�K�D�W �H�P�R�W�L�R�Q�V �D�U�L�V�H �I�U�R�P �F�R�J�Q�L�W�L�Y�H �D�Q�G �S�H�U�F�H�S�W�X�D�O �H�O�H�P�H�Q�W�V �W�K�D�W �D�U�H �L�Q�W�H�U�W�Z�L�Q�H�G �Z�L�W�K �R�W�K�H�U �P�H�Q�W�D�O
�S�U�R�F�H�V�V�H�V�� �)�X�U�W�K�H�U�P�R�U�H�� �V�R�F�L�D�O �F�R�Q�V�W�U�X�F�W�L�R�Q�L�V�W �D�S�S�U�R�D�F�K�H�V �S�H�U�F�H�L�Y�H �H�P�R�W�L�R�Q�V �D�V �V�R�F�L�D�O�O�\ �F�R�Q�V�W�U�X�F�W�H�G
�H�Q�W�L�W�L�H�V�� �L�Q�I�O�X�H�Q�F�H�G �E�\ �V�R�F�L�R�F�X�O�W�X�U�D�O �I�D�F�W�R�U�V �D�Q�G �G�H�O�L�P�L�W�H�G �E�\ �S�D�U�W�L�F�L�S�D�Q�W �U�R�O�H�V �D�Q�G �V�R�F�L�D�O �F�R�Q�W�H�[�W�V �>�����@��

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

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

��



�� �&�K�D�S�W�H�U ���� �5�H�O�D�W�H�G �:�R�U�N

���D���-�R�\ ���E���6�D�G�Q�H�V�V ���F���)�H�D�U ���G���$�Q�J�H�U ���H���'�L�V�J�X�V�W ���I���6�X�U�S�U�L�V�H

�)�L�J�X�U�H ���������(�N�P�D�Q�¶�V �V�L�[ �E�D�V�L�F �H�P�R�W�L�R�Q�V �>�����@

�0�D�Q�\ �V�W�X�G�L�H�V �L�Q �D�I�I�H�F�W�L�Y�H �U�R�E�R�W�L�F�V�� �D�V �Q�R�W�H�G �E�\ �%�U�H�W�D�Q �H�W �D�O���>�����@�� �S�U�H�I�H�U �W�K�H �(�N�P�D�Q �P�R�G�H�O �E�H�F�D�X�V�H
�W�K�H�V�H �H�P�R�W�L�R�Q�V �D�U�H �L�Q�W�X�L�W�L�Y�H�� �H�D�V�L�O�\ �X�Q�G�H�U�V�W�R�R�G�� �D�Q�G �F�R�Q�Y�H�Q�L�H�Q�W�O�\ �S�R�V�L�W�L�R�Q�H�G �R�Q �W�K�H �F�R�U�H �D�I�I�H�F�W �S�O�D�Q�H �I�R�U
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�P�R�G�H�O �L�V �W�K�H �F�L�U�F�X�P�S�O�H�[ �P�R�G�H�O �R�I �D�I�I�H�F�W ���)�L�J�X�U�H �������D���� �G�H�Y�H�O�R�S�H�G �E�\ �5�X�V�V�H�O�O �L�Q �������� �>���� �@�� �8�Q�O�L�N�H �F�D�W�H�J�R�U�L�F�D�O
�P�R�G�H�O�V�� �W�K�H �F�L�U�F�X�P�S�O�H�[ �P�R�G�H�O �G�R�H�V �Q�R�W �W�U�H�D�W �H�P�R�W�L�R�Q�V �D�V �G�L�V�W�L�Q�F�W �F�D�W�H�J�R�U�L�H�V �E�X�W �L�Q�V�W�H�D�G �S�O�D�F�H�V �W�K�H�P �R�Q
�D �W�Z�R���G�L�P�H�Q�V�L�R�Q�D�O �V�F�D�O�H�� �W�K�H �D�U�R�X�V�D�O ���D�F�W�L�Y�D�W�L�R�Q�� �R�I �D�Q �H�P�R�W�L�R�Q �D�Q�G �W�K�H �Y�D�O�H�Q�F�H ���S�O�H�D�V�D�Q�W�Q�H�V�V�� �R�I �D�Q
�H�[�S�H�U�L�H�Q�F�H�� �9�D�O�H�Q�F�H�� �U�H�S�U�H�V�H�Q�W�L�Q�J �S�O�H�D�V�X�U�H���G�L�V�S�O�H�D�V�X�U�H�� �L�V �G�H�S�L�F�W�H�G �K�R�U�L�]�R�Q�W�D�O�O�\�� �Z�K�L�O�H �D�U�R�X�V�D�O�� �U�D�Q�J�L�Q�J
�I�U�R�P �K�L�J�K �D�U�R�X�V�D�O �W�R �O�R�Z �D�U�R�X�V�D�O�� �L�V �U�H�S�U�H�V�H�Q�W�H�G �Y�H�U�W�L�F�D�O�O�\�� �(�P�R�W�L�R�Q�V �D�U�H �H�Y�H�Q�O�\ �G�L�V�W�U�L�E�X�W�H�G �D�U�R�X�Q�G �D
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�R�I�W�H�Q �V�H�H�Q �D�V �D �P�R�U�H �S�U�H�F�L�V�H �W�R�R�O �I�R�U �H�Y�D�O�X�D�W�L�Q�J �K�R�Z �D�F�F�X�U�D�W�H�O�\ �H�P�R�W�L�R�Q�V �D�U�H �S�H�U�F�H�L�Y�H�G�� �)�R�U �H�[�D�P�S�O�H��
�6�W�U�R�K�P�H�L�H�U �H�W �D�O���>�����@�H�[�D�P�L�Q�H�G �V�S�H�F�L�I�L�F �V�K�D�S�H �S�D�U�D�P�H�W�H�U�V �W�R �V�W�X�G�\ �W�K�H�L�U �F�R�U�U�H�O�D�W�L�R�Q �Z�L�W�K �Y�D�O�H�Q�F�H �D�Q�G
�D�U�R�X�V�D�O �L�Q �D�Q �H�P�S�L�U�L�F�D�O �V�W�X�G�\�� �7�K�H�\ �I�R�X�Q�G �W�K�D�W �Z�K�L�O�H �S�D�U�W�L�F�L�S�D�Q�W�V �P�D�\ �G�L�I�I�H�U �L�Q �K�R�Z �W�K�H�\ �F�D�W�H�J�R�U�L�]�H
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�K�L�J�K �Y�V�� �O�R�Z �D�U�R�X�V�D�O�� �7�K�L�V �V�X�J�J�H�V�W�V �W�K�D�W �W�U�H�D�W�L�Q�J �H�P�R�W�L�R�Q�V �D�V �F�R�Q�W�L�Q�X�R�X�V �Y�D�U�L�D�E�O�H�V �Z�L�W�K�L�Q �W�K�H �F�L�U�F�X�P�S�O�H�[
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�V�H�W �W�R �D �F�R�Q�V�W�D�Q�W �Y�D�O�X�H �W�R �H�Q�V�X�U�H �F�R�Q�V�L�V�W�H�Q�F�\ �D�Q�G �L�V�R�O�D�W�H �W�K�H �H�I�I�H�F�W�V �R�I �W�K�H �L�Q�G�H�S�H�Q�G�H�Q�W �Y�D�U�L�D�E�O�H�V��

�3�D�U�D�P�H�W�H�U�V �O�L�N�H�r���M�/�2�`�*�v�+�H�2�a�i���M�/���`�/�.�2�p�B���i�B�Q�M�D�U�H �I�L�[�H�G �W�R �F�R�Q�W�U�R�O �W�K�H �U�D�Q�G�R�P�Q�H�V�V �R�I �W�K�H �E�D�V�H
�E�H�K�D�Y�L�R�U�V�� �H�Q�V�X�U�L�Q�J �W�K�D�W �W�K�H �E�D�V�H �E�H�K�D�Y�L�R�U�V �D�S�S�H�D�U �Q�D�W�X�U�D�O�� �:�H �D�O�V�R �V�H�W �W�K�H �S�K�D�V�H �I�R�U �D�O�O �E�H�K�D�Y�L�R�U�V �W�R



���� �&�K�D�S�W�H�U ���� �0�H�W�K�R�G

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

�]�H�U�R�� �D�Q�G�b�i���v�A�M�"�Q�m�M�/�b�L�V �V�H�W �W�R �W�U�X�H�� �$ �F�R�P�S�O�H�W�H �E�U�H�D�N�G�R�Z�Q �R�I �W�K�H �F�R�Q�W�U�R�O�O�H�G �Y�D�U�L�D�E�O�H�V �D�Q�G �W�K�H �Y�D�O�X�H�V
�W�K�H�\ �Z�H�U�H �V�H�W �W�R �L�V �S�U�R�Y�L�G�H�G �L�Q �$�S�S�H�Q�G�L�[ �6�H�F�W�L�R�Q �)������

�������������,�Q�G�H�S�H�Q�G�H�Q�W �9�D�U�L�D�E�O�H�V
�,�Q �W�K�L�V �W�K�H�V�L�V�� �W�K�H �L�Q�G�H�S�H�Q�G�H�Q�W �Y�D�U�L�D�E�O�H�V �F�R�Q�V�L�V�W �R�I �V�H�O�H�F�W�H�G �L�Q�S�X�W �S�D�U�D�P�H�W�H�U�V �W�K�D�W �G�H�I�L�Q�H �W�K�H �U�R�E�R�W�¶�V �E�D�V�H
�E�H�K�D�Y�L�R�U�V �D�V �H�[�S�O�D�L�Q�H�G �L�Q �6�H�F�W�L�R�Q �������� �$�I�W�H�U �F�D�U�H�I�X�O �H�[�D�P�L�Q�D�W�L�R�Q�� �Q�L�Q�H �S�D�U�D�P�H�W�H�U�V �Z�H�U�H �L�G�H�Q�W�L�I�L�H�G �D�V
�K�D�Y�L�Q�J �W�K�H �P�R�V�W �V�L�J�Q�L�I�L�F�D�Q�W �L�Q�I�O�X�H�Q�F�H �R�Q �W�K�H �Y�D�U�L�D�E�L�O�L�W�\ �R�I �W�K�H�V�H �E�H�K�D�Y�L�R�U�V��

�‡�:�D�Q�G�H�U�� �r���M�/�2�`�a�T�2�2�/���r���M�/�2�`�_�Q�m�M�/�M�2�b�b���r���M�/�2�`�*�v�+�H�2�_���i�2

�‡�%�O�L�Q�N�� �#�H�B�M�F�h�2�K�T�2�`���i�m�`�2���#�H�B�M�F�a�H�Q�T�2���#�H�B�M�F�*�v�+�H�2�_���i�2

�‡�%�H�H�S�� �#�2�2�T�S�B�i�+�?���#�2�2�T�a�H�Q�T�2���#�2�2�T�*�v�+�H�2�_���i�2

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

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

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

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

�3�D�U�D�P�H�W�H�U �%�R�X�Q�G�V �0�R�W�L�Y�D�W�L�R�Q

�r���M�/�2�`�a�T�2�2�/ [30�� ; 100�� ] �6�S�H�H�G�V �E�H�O�R�Z ������ �F�R�X�O�G �U�H�V�X�O�W �L�Q �L�Q�V�X�I�I�L�F�L�H�Q�W �P�R�W�R�U
�S�R�Z�H�U�� �F�D�X�V�L�Q�J �W�K�H �U�R�E�R�W �W�R �E�D�U�H�O�\ �P�R�Y�H�� �Z�K�L�F�K �L�V �X�Q��
�G�H�V�L�U�D�E�O�H �I�R�U �W�K�H �Z�D�Q�G�H�U �E�H�K�D�Y�L�R�U��

�&�R�Q�W�L�Q�X�H�G �R�Q �W�K�H �Q�H�[�W �S�D�J�H



�������� �(�[�S�H�U�L�P�H�Q�W�D�O �9�D�U�L�D�E�O�H�V ����

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

�3�D�U�D�P�H�W�H�U �%�R�X�Q�G�V �0�R�W�L�Y�D�W�L�R�Q

�#�2�2�T�S�B�i�+�? [100�>�x; 1000�>�x] �)�U�H�T�X�H�Q�F�L�H�V �E�H�O�R�Z ������ �+�] �Z�H�U�H �W�R�R �G�H�H�S �I�R�U �W�K�H �U�R�E�R�W
�W�R �S�U�R�G�X�F�H�� �Z�K�L�O�H �I�U�H�T�X�H�Q�F�L�H�V �D�E�R�Y�H �������� �+�] �Z�H�U�H �W�R�R
�K�L�J�K���S�L�W�F�K�H�G �D�Q�G �X�Q�S�O�H�D�V�D�Q�W �I�R�U �K�X�P�D�Q �O�L�V�W�H�Q�H�U�V��

�r���M�/�2�`�_�Q�m�M�/�M�2�b�b��
�#�H�B�M�F�h�2�K�T�2�`���i�m�`�2

[0; 1] �7�K�H�V�H �Y�D�O�X�H�V �D�U�H �L�Q�K�H�U�H�Q�W�O�\ �E�H�W�Z�H�H�Q �� �D�Q�G ���� �D�V �H�[��
�S�O�D�L�Q�H�G �L�Q �6�H�F�W�L�R�Q ��������

�#�H�B�M�F�a�H�Q�T�2��
�#�2�2�T�a�H�Q�T�2

f� 1; 0; 1g �&�R�Q�W�L�Q�X�R�X�V �Y�D�O�X�H�V �O�H�G �W�R �X�Q�H�[�S�H�F�W�H�G �L�Q�W�R�Q�D�W�L�R�Q�V �R�U
�F�K�D�Q�J�H�V �L�Q �E�U�L�J�K�W�Q�H�V�V�� �D�Q�G �Y�D�O�X�H�V �E�H�\�R�Q�G �W�K�L�V �U�D�Q�J�H
�K�D�G �V�L�P�L�O�D�U �G�L�V�U�X�S�W�L�Y�H �H�I�I�H�F�W�V��

�r���M�/�2�`�*�v�+�H�2�_���i�2��
�#�H�B�M�F�*�v�+�H�2�_���i�2��
�#�2�2�T�*�v�+�H�2�_���i�2

[0:5 �>�x; 6 �>�x] �5�D�W�H�V �E�H�O�R�Z ������ �+�] �U�H�V�X�O�W�H�G �L�Q �S�H�U�L�R�G�V �O�R�Q�J�H�U �W�K�D�Q �W�K�H
�G�H�V�L�U�H�G �T�X�D�V�L���S�H�U�L�R�G�L�F �H�I�I�H�F�W ���H���J���� �D �S�H�U�L�R�G �R�I �� �V�H�F�R�Q�G�V
�L�V �W�R�R �O�R�Q�J �I�R�U �D �������V�H�F�R�Q�G �Y�L�G�H�R���� �5�D�W�H�V �D�E�R�Y�H �� �+�]
�U�H�V�X�O�W�H�G �L�Q �S�H�U�L�R�G�V �V�K�R�U�W�H�U �W�K�D�Q �������� �V�H�F�R�Q�G�V�� �P�D�N�L�Q�J
�W�K�H �E�H�K�D�Y�L�R�U �W�R�R �U�D�S�L�G �W�R �E�H �S�H�U�F�H�L�Y�H�G �D�V �T�X�D�V�L���S�H�U�L�R�G�L�F��

�������������6�D�P�S�O�L�Q�J �0�H�W�K�R�G
�7�K�H �V�D�P�S�O�L�Q�J �R�I �W�K�H �L�Q�G�H�S�H�Q�G�H�Q�W �Y�D�U�L�D�E�O�H�V �Z�D�V �G�R�Q�H �X�V�L�Q�J �6�R�E�R�O �V�H�T�X�H�Q�F�H�V �>���� �@�� �7�K�L�V �P�H�W�K�R�G �K�H�O�S�V
�H�Q�V�X�U�H �W�K�D�W �H�D�F�K �V�D�P�S�O�H �S�R�L�Q�W �L�V �V�S�D�F�H�G �W�R �P�L�Q�L�P�L�]�H �F�R�U�U�H�O�D�W�L�R�Q�� �W�K�H�U�H�E�\ �P�D�L�Q�W�D�L�Q�L�Q�J �W�K�H �L�Q�G�H�S�H�Q�G�H�Q�F�H
�D�P�R�Q�J �Y�D�U�L�D�E�O�H�V�� �7�K�L�V �S�U�R�S�H�U�W�\ �L�V �F�U�X�F�L�D�O �Z�K�H�Q �H�[�D�P�L�Q�L�Q�J �W�K�H �L�P�S�D�F�W �R�I �H�D�F�K �L�Q�G�H�S�H�Q�G�H�Q�W �Y�D�U�L�D�E�O�H �Z�L�W�K�R�X�W
�R�Y�H�U�O�D�S �R�U �X�Q�G�X�H �L�Q�I�O�X�H�Q�F�H �I�U�R�P �R�W�K�H�U�V��

�0�R�U�H �G�H�W�D�L�O�V �D�E�R�X�W �W�K�H �L�P�S�O�H�P�H�Q�W�D�W�L�R�Q �R�I �W�K�H �V�D�P�S�O�L�Q�J �P�H�W�K�R�G �D�Q�G �D�G�G�L�W�L�R�Q�D�O �S�U�R�R�I �R�I �Q�R�Q��
�P�X�O�L�W�F�R�O�O�L�Q�H�D�U�L�W�\ �R�I �W�K�H �L�Q�G�H�S�H�Q�G�H�Q�W �Y�D�U�L�D�E�O�H�V �F�D�Q �E�H �I�R�X�Q�G �L�Q �$�S�S�H�Q�G�L�[ �6�H�F�W�L�R�Q �)������ �7�K�H �V�D�P�S�O�H�V
�Z�H�U�H �J�H�Q�H�U�D�W�H�G �X�V�L�Q�J �W�K�H �4�X�D�V�L���0�R�Q�W�H�F�D�U�O�R �V�X�E���P�R�G�X�O�H �R�I �3�\�W�K�R�Q�¶�V�b�+�B�T�v�O�L�E�U�D�U�\�� �7�K�H �F�R�P�S�O�H�W�H �F�R�G�H
�F�D�Q �E�H �I�L�Q�G �L�Q �$�S�S�H�Q�G�L�[ �6�H�F�W�L�R�Q �$������

�������������'�H�S�H�Q�G�H�Q�W �9�D�U�L�D�E�O�H�V
�7�K�H �G�H�S�H�Q�G�H�Q�W �Y�D�U�L�D�E�O�H�V �Z�H�U�H �V�H�O�H�F�W�H�G �W�R �P�H�D�V�X�U�H �W�K�H �H�P�R�W�L�R�Q�D�O �T�X�D�O�L�W�L�H�V �R�I �W�K�H �U�R�E�R�W�¶�V �E�H�K�D�Y�L�R�U�V �E�D�V�H�G
�R�Q �W�K�H �S�H�U�F�H�S�W�L�R�Q �R�I �D �J�U�R�X�S �R�I �K�X�P�D�Q �R�E�V�H�U�Y�H�U�V�� �7�K�H�V�H �Y�D�U�L�D�E�O�H�V �P�H�D�V�X�U�H �H�P�R�W�L�R�Q�D�O �S�H�U�F�H�S�W�L�R�Q �L�Q �W�K�U�H�H
�G�L�V�W�L�Q�F�W �Z�D�\�V�� �W�K�H �L�Q�W�H�Q�V�L�W�\ �R�I �F�D�W�H�J�R�U�L�F�D�O �H�P�R�W�L�R�Q�V�� �W�K�H �3�$�' �G�L�P�H�Q�V�L�R�Q�V�� �D�Q�G �D�Q �R�S�H�Q���H�Q�G�H�G �D�S�S�U�D�L�V�D�O �R�I
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