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Abstract

The Medium-Altitude Long-Endurance (MALE) Unmanned Aerial Vehicle (UAV) is becoming increasingly
important in both military and civilian applications. Its ability to offer both reconnaissance and air-to-
land direct strike capabilities without risking the operator’s life has made it an indispensable tool in
many military arsenals around the globe, while its large size and high altitude flight allow for heavy
scientific instruments to be carried on-board for days at a time. In parallel, a growing interest is devel-
oping within the aerospace industry to shift away from hydrocarbon fuels towards electric propulsion
technologies. Such a shift will not only affect the propulsion system design of UAVs, but will inevitably
lead to considerable design changes on the aircraft system level. Design space studies have been
conducted over the years to investigate the effects of electric propulsion systems on UAV designs -
however, most of these have been centered around small-to-medium-sized UAVs, with very little re-
search having been done on the design effects of electric propulsion systems on MALE UAV designs. As
a result, MALE UAVs are still predominantly powered by conventional reciprocating engines designed
for general aviation aircraft.

In seeking to fill the gap of knowledge around the electrification of MALE UAVs, a Multidisciplinary De-
sign Optimisation (MDO) framework has been developed, which incorporates three types of propulsion
system models, namely a reciprocating engine, a hydrogen fuel cell and a battery system model. The
framework is used to compare the design effects imparted on the optimised shape of a MALE UAV as a
result of incorporating electric propulsion solutions. Two levels of modelling fidelity have been included
for the aerodynamics and structural wing weight models, in order to also investigate the effects of
varying their modelling fidelity on the optimised designs.

The minimisation of the maximum take-off weight is set as the objective function of the optimisa-
tion. Five planform parameters are set as planform design variables, namely the wing span, aspect
ratio, leading-edge sweep angle, taper ratio and tip twist angle. In addition, six wing structure sizing
variables are included, in the case of the high-fidelity structural wing sizing model. A long-endurance
reconnaissance mission is modelled, mirroring one of the most common applications of MALE UAVs.
The aerodynamics module includes both low-fidelity aerodynamics relations together with a medium-
fidelity higher-order panel code. The wing structure sizing model includes both low-fidelity class II
weight estimation methods in addition to a finite element analysis-based wing structure sizer. The
propeller is modelled with the use of propeller design codes, while the three propulsion models are
based on data from real systems coupled with analytical expressions.

The results of this investigation showed a weight reduction of around 40% for the optimised aircraft
design with a hydrogen fuel cell, as compared to the baseline aircraft with a conventional reciprocating
engine. Moreover, the optimisation resulted in an approximately 40% smaller wing, with a wing span
reduction of around 28%. Battery systems have been shown to possess insufficient levels of spe-
cific energy for the completion of a long-endurance mission, with a theoretical specific energy level of
around 3000 ‰/ required in order to achieve the same endurance at a similar weight as the baseline
reciprocating engine aircraft. The investigation further showed that the effects of modelling fidelity in
the aerodynamics and structural wing weight models become more significant when the aircraft design
being optimised is substantially different from the baseline configuration, such as for example when
incorporating a different mission or a novel propulsion system.

iii





Acknowledgements

This research project marks the completion of my studies at the Delft University of Technology. Through-
out this time, I have had the luck and privilege of working with, studying alongside and learning from
a group of extraordinary people, for whom my gratitude could never fully be expressed in these para-
graphs.

I would like to extend my deepest appreciation to my supervisors, Dr. Fabrizio Oliviero and Dr. Dries
Verstraete. Thank you Fabrizio for your time, guidance and persistence throughout this project. Your
enduring support has been invaluable and your extensive knowledge in the field of aircraft design and
multidisciplinary design optimisation has been central to the completion of this work. Dries, thank you
for giving me the opportunity to join your research team at the University of Sydney, to work on a
subject I thoroughly enjoy. I am grateful for our interesting discussions and for the time you took to
support me during my stay in Sydney and from abroad. I would also like to thank Dr. Gianfranco La
Rocca and Dr. Maurice Hoogreef for the valuable feedback they provided me with in preparation for
my thesis defence.

My sincerest gratitude to my close friends Baris, Jan, Thibault and Rubén, who have been on this
journey with me since day one and who continue to motivate me to this day. A special thank you to
Simge, for the love, support and encouragement you have given me throughout this process and for
always bringing out the best in me.

Finally, I would like to thank my family, whose unwavering love and support has always been a source
of motivation and without whom this thesis would not have been possible.

Dionisios Korovilas

v





Contents

List of Figures ix

List of Tables xv

1 Introduction 1

2 Literature Review 3
2.1 Unmanned Aerial Vehicles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

2.1.1 Definition . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
2.1.2 Classification . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
2.1.3 Applications . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

2.2 UAV Propulsion Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7
2.2.1 Reciprocating engines . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7
2.2.2 Electric propulsion systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8

2.3 MDO Applications and Design Studies of UAVs . . . . . . . . . . . . . . . . . . . . . 14
2.3.1 An overview of MDO . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14
2.3.2 Applications of MDO to UAV design studies . . . . . . . . . . . . . . . . . . . 15

3 Research Objective and Motivation 21
3.1 Motivation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21
3.2 Research Objective . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22

4 Methodology 25
4.1 Scope of MDO Framework . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25
4.2 Design Structure Matrix, Optimisation Problem Specification & Discipline Anal-

yses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27
4.2.1 Design structure matrix . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27
4.2.2 Optimisation problem specification . . . . . . . . . . . . . . . . . . . . . . . . 29
4.2.3 Discipline analyses. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32

4.3 Mission Specification . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34
4.4 Parametrisation and Geometry. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36

4.4.1 Wing parametrisation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36
4.4.2 Fuselage parametrisation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37
4.4.3 Geometry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37

4.5 Aerodynamics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40
4.5.1 Low-fidelity method . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40
4.5.2 High-fidelity method . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41

4.6 Propeller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46
4.6.1 Propeller design process. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46
4.6.2 Propeller performance evaluation process . . . . . . . . . . . . . . . . . . . . 48

4.7 Weights. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50
4.7.1 Wing: Low-fidelity method . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51
4.7.2 Wing: High-fidelity method . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51
4.7.3 Fuselage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63
4.7.4 Empennage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63
4.7.5 Landing gear . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64
4.7.6 Engine/Motor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64
4.7.7 Propeller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64
4.7.8 Air induction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64
4.7.9 Fuel systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64
4.7.10Propulsion System Weight of Balance. . . . . . . . . . . . . . . . . . . . . . . 65

vii



viii Contents

4.7.11Avionics and systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65
4.7.12Autopilot . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65
4.7.13Electrical systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65
4.7.14Wiring harnesses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65

4.8 Propulsion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 66
4.8.1 Reciprocating engine model. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 66
4.8.2 Electric motor model . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 71
4.8.3 Hydrogen fuel cell model . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 74
4.8.4 Battery model . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 76

4.9 Performance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 79

5 Case Study: Predator UAV 83
5.1 Predator UAV Baseline Configuration . . . . . . . . . . . . . . . . . . . . . . . . . . . 83
5.2 Mission Specification . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 84
5.3 Parametrisation and Geometry. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 84
5.4 Aerodynamics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 86

5.4.1 Airfoil selection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 86
5.4.2 Panel code mesh selection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 86

5.5 Weights. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 88
5.5.1 FEM wing sizing condition selection. . . . . . . . . . . . . . . . . . . . . . . . 88
5.5.2 FEM mesh selection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 91

6 Results 93
6.1 Initial Configurations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 93

6.1.1 Comparison of initial configurations by fidelity level . . . . . . . . . . . . . . 96
6.1.2 Comparison of initial configurations by propulsion system . . . . . . . . . . 99
6.1.3 Validation of initial configurations with real MALE UAV data. . . . . . . . .101

6.2 Optimised Configurations. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .103
6.2.1 Comparison of initial and optimised configurations . . . . . . . . . . . . . .105
6.2.2 Comparison of optimised configurations by fidelity level . . . . . . . . . . .111
6.2.3 Comparison of optimised configurations by propulsion system . . . . . . .118
6.2.4 Comparison of optimised configurations with real MALE UAV data . . . . .120

6.3 Effect of Endurance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .122
6.4 Additional Battery Study . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .128

7 Discussion 133
7.1 Research Sub-question 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .133

7.1.1 Key limitations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .135
7.2 Research Sub-question 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .136

7.2.1 Battery-powered propulsion . . . . . . . . . . . . . . . . . . . . . . . . . . . .136
7.2.2 Hydrogen fuel cell-powered propulsion . . . . . . . . . . . . . . . . . . . . . .137
7.2.3 Key limitations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .139

7.3 Research Sub-question 3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .140
7.3.1 Key limitations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .141

8 Conclusions and Recommendations 143
8.1 Conclusions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .143
8.2 Recommendations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .145

A Appendix A: Panel Code Validation 147

B Appendix B: FEA Verification 153

C Appendix C: Optimisation History 157
C.1 Reciprocating engine, low-fidelity . . . . . . . . . . . . . . . . . . . . . . . . . . . . .158
C.2 Reciprocating engine, high-fidelity. . . . . . . . . . . . . . . . . . . . . . . . . . . . .159
C.3 Hydrogen fuel cell, low-fidelity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .160
C.4 Hydrogen fuel cell, high-fidelity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .161

Bibliography 163



List of Figures

2.1 Schematic example of an Unmanned Aerial System [2] . . . . . . . . . . . . . . . . . . 4
2.2 Share of propulsion system types among UAVs [3]. . . . . . . . . . . . . . . . . . . . . 7
2.3 Propulsion systems typically used on UAVs of different classes [4]. . . . . . . . . . . . 7
2.4 Schematic of a voltaic cell [5]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10
2.5 Schematic of a hydrogen fuel cell [2]. . . . . . . . . . . . . . . . . . . . . . . . . . . . 11
2.6 The DSM of Batill et al. [6], ordering discipline analyses for feedback minimisation. . . 16
2.7 Initial (left) and optimised (right) designs of the small battery-powered UAV [6]. . . . . 16
2.8 The DSM of Moffitt et al. [7]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17
2.9 Optimal fuel cell aircraft design in Moffitt et al. [7]. . . . . . . . . . . . . . . . . . . . . 18
2.10 Points on the Pareto front of endurance parameter against wing weight ratio from Ra-

jagopal and Ganguli [8]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20
2.11 Normalised aspect ratio variation along Pareto points in [8]. . . . . . . . . . . . . . . . 20
2.12 Normalised taper ratio variation along Pareto points in [8]. . . . . . . . . . . . . . . . . 20

4.1 Design disciplines in and out of scope of this study . . . . . . . . . . . . . . . . . . . . 26
4.2 Design Structure Matrix of the current study. . . . . . . . . . . . . . . . . . . . . . . . 28
4.3 True mission and modelled discritised mission segments. . . . . . . . . . . . . . . . . . 34
4.4 Three distinct shapes each described by a unique pair of class function exponents [9] . 36
4.5 NACA 4412: Original coordinates vs CST parametrisation with 1 = 0.5, 2 = 1.0,

= [0.222, 0.283, 0.266], = [Ⱡ0.126, 0.011, Ⱡ0.040] . . . . . . . . . . . . . . . . 37
4.6 Examples of superellipse quadrants with varying tuning exponents [10] . . . . . . . . . 38
4.7 Predator = 1.12 cross-section: Original coordinates vs superellipse parametrisation

with = 2.60, = 1.23, = 2.49, = 0.79 . . . . . . . . . . . . . . . . . . . 39
4.8 A solid model of half the Predator UAV in ESP . . . . . . . . . . . . . . . . . . . . . . . 39
4.9 A solid model of half the Predator UAV in ESP . . . . . . . . . . . . . . . . . . . . . . . 39
4.10 Partitioned fuselage into quadrilateral solid surfaces . . . . . . . . . . . . . . . . . . . 43
4.11 An example of a meshed aircraft model using SALOME . . . . . . . . . . . . . . . . . . 43
4.12 Propeller diameter vs system peak power, Predator UAV propeller diameter shown for

comparison . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46
4.13 An example of a propeller design using XROTOR . . . . . . . . . . . . . . . . . . . . . 48
4.14 Five types of structural elements modelled in CalculiX: 1 - skin, 2 - spar webs, 3 - spar

caps, 4 - stringers, 5 - ribs. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 52
4.15 Mass contributions of the wing structure elements, showcasing the low contributions of

the spar web and ribs. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 54
4.16 FEM nodes of the external wing surface mesh. . . . . . . . . . . . . . . . . . . . . . . 54
4.17 FEM nodes of the internal wing mesh. . . . . . . . . . . . . . . . . . . . . . . . . . . . 54
4.18 The effect of h-refinement and p-refinement on a two-element mesh with linear shape

functions [11]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 55
4.19 4-node S4/S4R shell element (top) with its expanded 8-node C3D8/C3D8R brick element

(bottom). In the expanded element, empty circles represent the original shell nodes,
while full circles represent the expanded brick nodes [12]. . . . . . . . . . . . . . . . . 56

4.20 8-node S8/S8R shell element (top) with its expanded 20-node C3D20/C3D20R bricks
element (bottom). In the expanded element, empty circles represent the original shell
nodes, while full circles represent the expanded brick nodes [12]. . . . . . . . . . . . . 56

4.21 2-node B31/B31R beam element (top) with its expanded 8-node C3D8/C3D8R brick el-
ement (bottom). In the expanded element, empty circles represent the original beam
nodes, while full circles represent the expanded brick nodes [12]. . . . . . . . . . . . . 56

ix



�[ �/�L�V�W �R�I �)�L�J�X�U�H�V

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

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

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

�������� �$�Q �H�[�D�P�S�O�H �R�I �R�U�W�K�R�J�R�Q�D�O �H�O�H�P�H�Q�W�V �V�K�D�U�L�Q�J �W�K�H �V�D�P�H �Q�R�G�H�V�� �L�Q�H�Y�L�W�D�E�O�\ �V�K�D�U�L�Q�J �W�K�H �V�D�P�H
�W�K�L�F�N�Q�H�V�V �Z�L�W�K �W�K�H �D�S�S�O�L�F�D�W�L�R�Q �R�I �
�1�2�'�$�/ �7�+�,�&�.�1�(�6�6���� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ������

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

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

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

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

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

�������� �(�Q�J�L�Q�H �G�L�V�S�O�D�F�H�P�H�Q�W �D�J�D�L�Q�V�W �S�H�D�N �S�R�Z�H�U �5�3�0 �I�R�U ������ �W�Z�R���V�W�U�R�N�H �H�Q�J�L�Q�H�V �D�Q�G ������ �I�R�X�U��
�V�W�U�R�N�H �H�Q�J�L�Q�H�V �>�����@���� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ������

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

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

�������� �5�H�J�U�H�V�V�L�R�Q���I�L�W �Q�R�U�P�D�O�L�V�H�G �H�Q�J�L�Q�H �H�I�I�L�F�L�H�Q�F�\ �P�D�S�� �X�V�L�Q�J �W�K�H �F�R�H�I�I�L�F�L�H�Q�W�V �R�I �7�D�E�O�H ���������� �� ����
�������� �$ �S�D�U�D�P�H�W�U�L�F �H�O�H�F�W�U�L�F �P�R�W�R�U �P�D�S �R�I �W�K�H �8�4�0 �3�R�Z�H�U�3�K�D�V�H ������ �P�R�W�R�U�� �R�Y�H�U�O�D�L�G �R�Q �L�W�V

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

�������� �$�Q �H�[�D�P�S�O�H �S�D�U�D�P�H�W�U�L�F �H�O�H�F�W�U�L�F �P�R�W�R�U �P�D�S �P�R�G�H�O�O�H�G �I�R�U �W�K�H �3�U�H�G�D�W�R�U �8�$�9�� �X�V�L�Q�J �W�K�H
�P�H�W�K�R�G �R�I �0�F�'�R�Q�D�O�G �>�����@�� �0�L�V�V�L�R�Q �V�H�J�P�H�Q�W �S�H�U�I�R�U�P�D�Q�F�H �S�R�L�Q�W�V �D�U�H �V�K�R�Z�Q�� �Z�L�W�K �W�K�H
�P�D�L�Q �P�L�V�V�L�R�Q �S�K�D�V�H�V �G�L�V�F�U�H�W�L�V�H�G �L�Q�W�R �� �V�H�J�P�H�Q�W�V �H�D�F�K���� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ������

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

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

�������� �&�X�U�U�H�Q�W �E�D�W�W�H�U�\ �W�H�F�K�Q�R�O�R�J�\ �V�S�H�F�L�I�L�F �H�Q�H�U�J�\ �D�J�D�L�Q�V�W �&���U�D�W�H�� �D�V �S�U�R�Y�L�G�H�G �E�\ �9�H�U�V�W�U�D�H�W�H �>�����@������
�������� �&�X�U�U�H�Q�W �E�D�W�W�H�U�\ �W�H�F�K�Q�R�O�R�J�\ �V�S�H�F�L�I�L�F �S�R�Z�H�U �D�J�D�L�Q�V�W �V�S�H�F�L�I�L�F �H�Q�H�U�J�\�� �D�V �D �U�H�V�X�O�W �R�I �D �Y�D�U�\�L�Q�J

�&���U�D�W�H�� �D�V �S�U�R�Y�L�G�H�G �E�\ �9�H�U�V�W�U�D�H�W�H �>�����@���� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ������
�������� �$ �I�O�R�Z�F�K�D�U�W �R�I �W�K�H �P�L�V�V�L�R�Q �D�Q�D�O�\�V�L�V �I�R�U �W�K�H �U�H�F�L�S�U�R�F�D�W�L�Q�J �H�Q�J�L�Q�H �F�D�V�H�� �7�K�H �I�O�R�Z�F�K�D�U�W

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

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

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

������ �$ �3�U�H�G�D�W�R�U �&�$�' �P�R�G�H�O �W�D�N�H�Q �I�U�R�P �*�U�D�E�&�$�' �>�����@���� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ������
������ �$ �3�U�H�G�D�W�R�U �&�$�' �P�R�G�H�O �W�D�N�H�Q �I�U�R�P �*�U�D�E�&�$�'�� �Z�L�W�K ���� �S�O�D�Q�H�V �L�Q�W�H�U�V�H�F�W�L�Q�J �L�W �D�W �V�W�U�D�W�H�J�L�F

�O�R�F�D�W�L�R�Q�V �D�O�R�Q�J �W�K�H �I�X�V�H�O�D�J�H �O�H�Q�J�W�K �>�����@���� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ������
������ �3�U�H�G�D�W�R�U �I�X�V�H�O�D�J�H �F�U�R�V�V���V�H�F�W�L�R�Q�V �U�H�V�X�O�W�L�Q�J �I�U�R�P �W�K�H �L�Q�W�H�U�V�H�F�W�L�R�Q �R�I �W�K�H �&�$�' �P�R�G�H�O �D�Q�G

���� �S�O�D�Q�H�V �>�����@���� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ������
������ �&�R�Q�Y�H�U�J�H�Q�F�H �R�I �W�K�H �0�7�2�: �Z�L�W�K �D�Q �L�Q�F�U�H�D�V�H �L�Q �W�K�H �Q�X�P�E�H�U �R�I �S�D�Q�H�O�V���� �� �� �� �� �� �� �� �� ������
������ �&�R�Q�Y�H�U�J�H�Q�F�H �R�I �W�K�H �0�7�2�: �Z�L�W�K �D�Q �L�Q�F�U�H�D�V�H �L�Q �W�K�H �3�$�1�$�,�5 �U�X�Q���W�L�P�H���� �� �� �� �� �� �� �� �� ������



�/�L�V�W �R�I �)�L�J�X�U�H�V �[�L

������ �7�K�H �P�D�Q�R�H�X�Y�U�H �H�Q�Y�H�O�R�S�H �I�R�U �W�K�H �E�D�V�H�O�L�Q�H �3�U�H�G�D�W�R�U �8�$�9��
H�K���f�Z�q� �������� 
l �f�Z�q � �� �D�Q�G

[�C � ������
i
r �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ������

������ �7�K�H �F�R�P�E�L�Q�H�G �P�D�Q�R�H�X�Y�U�H �D�Q�G �J�X�V�W �H�Q�Y�H�O�R�S�H�V �I�R�U �W�K�H �E�D�V�H�O�L�Q�H �3�U�H�G�D�W�R�U �8�$�9��
H�K���f�Z�q� 
�������� 
l �f�Z�q � �� �D�Q�G
[�C � ������
i
r �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ������

������ �7�K�H �U�H�V�X�O�W�L�Q�J �I�O�L�J�K�W �H�Q�Y�H�O�R�S�H �I�R�U �W�K�H �E�D�V�H�O�L�Q�H �3�U�H�G�D�W�R�U �8�$�9�� �Z�L�W�K �W�K�H �F�U�L�W�L�F�D�O �O�R�D�G�L�Q�J
�V�F�H�Q�D�U�L�R �D�W
[ � ����
i
r �� 
l � ������ �� 
H�K���f�Z�q� �������� 
l �f�Z�q � �� �D�Q�G
[�C � ������
i
r �� �� �� �� �� �� �� �� �� ������

������ �&�R�Q�Y�H�U�J�H�Q�F�H �R�I �W�K�H �0�7�2�: �Z�L�W�K �D�Q �L�Q�F�U�H�D�V�H �L�Q �W�K�H �Q�X�P�E�H�U �R�I �S�D�Q�H�O�V���� �� �� �� �� �� �� �� �� ������
�������� �&�R�Q�Y�H�U�J�H�Q�F�H �R�I �W�K�H �0�7�2�: �Z�L�W�K �D�Q �L�Q�F�U�H�D�V�H �L�Q �W�K�H �3�$�1�$�,�5 �D�Q�G �&�D�O�F�X�O�L�; �U�X�Q���W�L�P�H���� �� �� ����

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

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

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

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

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

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

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

������ 
\ �N�D�V�Y�V
\ �L�S�N�V �I�R�U �H�L�J�K�W �0�$�/�( �8�$�9�V�� �D�O�R�Q�J �Z�L�W�K �W�K�H �U�H�V�S�H�F�W�L�Y�H �O�L�Q�H�D�U �W�U�H�Q�G���O�L�Q�H�� �7�K�H
�O�R�Z���I�L�G�H�O�L�W�\ �D�Q�G �K�L�J�K���I�L�G�H�O�L�W�\ �P�R�G�H�O�O�H�G �3�U�H�G�D�W�R�U �R�X�W�S�X�W�V�� �I�R�U �W�K�H �U�H�F�L�S�U�R�F�D�W�L�Q�J �H�Q�J�L�Q�H �D�Q�G
�I�X�H�O �F�H�O�O �F�D�V�H�V�� �D�U�H �D�O�V�R �S�O�R�W�W�H�G�� �'�D�W�D �I�U�R�P �>�����@���� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��������

������ 
\ �_ �Y�V
\ �L�S�N�V�I�R�U �H�L�J�K�W �0�$�/�( �8�$�9�V�� �D�O�R�Q�J �Z�L�W�K �W�K�H �U�H�V�S�H�F�W�L�Y�H �O�L�Q�H�D�U �W�U�H�Q�G���O�L�Q�H�� �7�K�H �O�R�Z��
�I�L�G�H�O�L�W�\ �D�Q�G �K�L�J�K���I�L�G�H�O�L�W�\ �P�R�G�H�O�O�H�G �3�U�H�G�D�W�R�U �R�X�W�S�X�W�V�� �I�R�U �W�K�H �U�H�F�L�S�U�R�F�D�W�L�Q�J �H�Q�J�L�Q�H �D�Q�G �I�X�H�O
�F�H�O�O �F�D�V�H�V�� �D�U�H �D�O�V�R �S�O�R�W�W�H�G�� �'�D�W�D �I�U�R�P �>�����@���� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��������

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

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

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

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

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

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

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

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

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

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

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

�F�H�O�O �F�D�V�H�V�� �K�L�J�K���I�L�G�H�O�L�W�\���� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��������



�[�L�L �/�L�V�W �R�I �)�L�J�X�U�H�V

�������� 
\ �N�D�V�Y�V
\ �L�S�N�V �I�R�U �H�L�J�K�W �0�$�/�( �8�$�9�V�� �D�O�R�Q�J �Z�L�W�K �W�K�H �U�H�V�S�H�F�W�L�Y�H �O�L�Q�H�D�U �W�U�H�Q�G���O�L�Q�H�� �7�K�H
�L�Q�L�W�L�D�O �D�Q�G �R�S�W�L�P�L�V�H�G �O�R�Z���I�L�G�H�O�L�W�\ �D�Q�G �K�L�J�K���I�L�G�H�O�L�W�\ �P�R�G�H�O�O�H�G �3�U�H�G�D�W�R�U �R�X�W�S�X�W�V�� �I�R�U �W�K�H
�U�H�F�L�S�U�R�F�D�W�L�Q�J �H�Q�J�L�Q�H �D�Q�G �I�X�H�O �F�H�O�O �F�D�V�H�V�� �D�U�H �D�O�V�R �S�O�R�W�W�H�G�� �'�D�W�D �I�U�R�P �>�����@���� �� �� �� �� �� ��������

�������� 
\ �_ �Y�V
\ �L�S�N�V �I�R�U �H�L�J�K�W �0�$�/�( �8�$�9�V�� �D�O�R�Q�J �Z�L�W�K �W�K�H �U�H�V�S�H�F�W�L�Y�H �O�L�Q�H�D�U �W�U�H�Q�G���O�L�Q�H�� �7�K�H
�L�Q�L�W�L�D�O �D�Q�G �R�S�W�L�P�L�V�H�G �O�R�Z���I�L�G�H�O�L�W�\ �D�Q�G �K�L�J�K���I�L�G�H�O�L�W�\ �P�R�G�H�O�O�H�G �3�U�H�G�D�W�R�U �R�X�W�S�X�W�V�� �I�R�U �W�K�H
�U�H�F�L�S�U�R�F�D�W�L�Q�J �H�Q�J�L�Q�H �D�Q�G �I�X�H�O �F�H�O�O �F�D�V�H�V�� �D�U�H �D�O�V�R �S�O�R�W�W�H�G�� �'�D�W�D �I�U�R�P �>�����@���� �� �� �� �� �� ��������

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

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

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

�V�S�H�F�L�I�L�F �H�Q�H�U�J�\���� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��������

�$���� �1�$�&�$ �5�0 �/�����)���� �U�H�S�R�U�W �Z�L�Q�J���E�R�G�\ �F�R�Q�I�L�J�X�U�D�W�L�R�Q�� �$�O�O �G�L�P�H�Q�V�L�R�Q�V �D�U�H �J�L�Y�H�Q �L�Q �L�Q�F�K�H�V �>�����@��������
�$���� �7�K�H �1�$�&�$ �5�0 �/�����)���� �Z�L�Q�J���E�R�G�\ �F�R�Q�I�L�J�X�U�D�W�L�R�Q �P�H�V�K�H�G �L�Q �6�$�/�2�0�(���� �� �� �� �� �� �� �� �� �� ��������
�$���� �3�$�1�$�,�5
H�K �U�H�V�X�O�W�V �Y�V �Z�L�Q�G �W�X�Q�Q�H�O �G�D�W�D �I�R�U �W�K�H �1�$�&�$ �5�0 �/�����)������
R � �������� �:�L�Q�G �W�X�Q�Q�H�O

�G�D�W�D �I�U�R�P �>�����@���� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��������
�$���� �3�$�1�$�,�5 �L�Q�Y�L�V�F�L�G �G�U�D�J
H�C �U�H�V�X�O�W�V �Y�V �Z�L�Q�G �W�X�Q�Q�H�O �G�D�W�D �I�R�U �W�K�H �1�$�&�$ �5�0 �/�����)������
R � ��������

�:�L�Q�G �W�X�Q�Q�H�O �G�D�W�D �I�U�R�P �>�����@���� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��������
�$���� �)�U�R�Q�W �Y�L�H�Z �R�I �W�K�H �1�$�&�$ �5�0 �/�����)���� �Z�L�Q�J���E�R�G�\ �F�R�Q�I�L�J�X�U�D�W�L�R�Q�� �Z�L�W�K �S�U�H�V�V�X�U�H �R�U�L�I�L�F�H�V �R�I

�W�K�H �I�X�V�H�O�D�J�H �D�O�R�Q�J �O�L�Q�H�V �$���)���� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��������
�$���� �3�$�1�$�,�5 �U�H�V�X�O�W�V �Y�V �Z�L�Q�J �W�X�Q�Q�H�O �G�D�W�D �R�I �S�U�H�V�V�X�U�H �F�R�H�I�I�L�F�L�H�Q�W
H�i �R�Y�H�U �W�K�H �Z�L�Q�J �D�W �W�K�U�H�H �V�H�P�L��

�V�S�D�Q �O�R�F�D�W�L�R�Q�V��
w��
a�l � �������� �������� �����������O�H�I�W �W�R �U�L�J�K�W�� �D�W �W�Z�R �D�Q�J�O�H�V �R�I �D�W�W�D�F�N���ó � �� �h�� ���h

���W�R�S �D�Q�G �E�R�W�W�R�P���� �:�L�Q�G �W�X�Q�Q�H�O �G�D�W�D �I�U�R�P �>�����@���� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��������
�$���� �3�$�1�$�,�5 �U�H�V�X�O�W�V �Y�V �Z�L�Q�J �W�X�Q�Q�H�O �G�D�W�D �R�I �S�U�H�V�V�X�U�H �F�R�H�I�I�L�F�L�H�Q�W
H�i �R�Y�H�U �W�K�H �I�X�V�H�O�D�J�H �D�W �W�K�U�H�H

�F�L�U�F�X�P�I�H�U�H�Q�W�L�D�O �S�R�V�L�W�L�R�Q�V��
n
m
q � 
F�� 
G�� 
H���O�H�I�W �W�R �U�L�J�K�W�� �D�W �W�Z�R �D�Q�J�O�H�V �R�I �D�W�W�D�F�N���ó � �� �h�� ���h

���W�R�S �D�Q�G �E�R�W�W�R�P���� �:�L�Q�G �W�X�Q�Q�H�O �G�D�W�D �I�U�R�P �>�����@���� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��������
�$���� �3�$�1�$�,�5
H�K �U�H�V�X�O�W�V �Y�V �Z�L�Q�G �W�X�Q�Q�H�O �G�D�W�D �I�R�U �W�K�H �%�R�H�L�Q�J �������� �8�$�9��
R � ������ �>�����@���� �� �� �� ��������
�$���� �3�$�1�$�,�5
H�C �U�H�V�X�O�W�V �Y�V �Z�L�Q�G �W�X�Q�Q�H�O �G�D�W�D �I�R�U �W�K�H �%�R�H�L�Q�J �������� �8�$�9��
R � ������ �>�����@���� �� �� �� ��������

�%���� �9�R�Q �0�L�V�H�V �V�W�U�H�V�V �G�L�V�W�U�L�E�X�W�L�R�Q �R�Q �D �S�O�D�W�H �F�R�P�S�R�V�H�G �R�I �6�� �H�O�H�P�H�Q�W�V �L�Q �&�D�O�F�X�O�L�; ���O�H�I�W�� �D�Q�G
�$�E�D�T�X�V ���U�L�J�K�W������ �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��������

�%���� �9�R�Q �0�L�V�H�V �V�W�U�H�V�V �G�L�V�W�U�L�E�X�W�L�R�Q �R�Q �D �S�O�D�W�H �F�R�P�S�R�V�H�G �R�I �6���5 �H�O�H�P�H�Q�W�V �L�Q �&�D�O�F�X�O�L�; ���O�H�I�W�� �D�Q�G
�$�E�D�T�X�V ���U�L�J�K�W������ �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��������

�%���� �9�R�Q �0�L�V�H�V �V�W�U�H�V�V �G�L�V�W�U�L�E�X�W�L�R�Q �R�Q �D �S�O�D�W�H �F�R�P�S�R�V�H�G �R�I �6���5 �H�O�H�P�H�Q�W�V �L�Q �&�D�O�F�X�O�L�; ���O�H�I�W�� �D�Q�G
�$�E�D�T�X�V ���U�L�J�K�W������ �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��������

�%���� �9�R�Q �0�L�V�H�V �V�W�U�H�V�V �G�L�V�W�U�L�E�X�W�L�R�Q �R�Q �D �W�K�L�Q �S�O�D�W�H �F�R�P�S�R�V�H�G �R�I �6���5 �H�O�H�P�H�Q�W�V �L�Q �&�D�O�F�X�O�L�; ���O�H�I�W��
�D�Q�G �$�E�D�T�X�V ���U�L�J�K�W������ �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��������

�%���� �9�R�Q �0�L�V�H�V �V�W�U�H�V�V �G�L�V�W�U�L�E�X�W�L�R�Q �R�Q �D �V�N�L�Q���V�S�D�U �F�D�S���V�S�D�U �Z�H�E �P�R�G�H�O �Z�L�W�K �W�L�H �F�R�Q�V�W�U�D�L�Q�W�V �L�Q
�&�D�O�F�X�O�L�; ���O�H�I�W�� �D�Q�G �$�E�D�T�X�V ���U�L�J�K�W������ �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��������
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�&���� �1�R�U�P�D�O�L�V�H�G �R�E�M�H�F�W�L�Y�H �I�X�Q�F�W�L�R�Q �Y�D�O�X�H �K�L�V�W�R�U�\�� �U�H�F�L�S�U�R�F�D�W�L�Q�J �H�Q�J�L�Q�H�� �O�R�Z���I�L�G�H�O�L�W�\���� �� �� �� ��������
�&���� �1�R�U�P�D�O�L�V�H�G �G�H�V�L�J�Q �Y�D�U�L�D�E�O�H �Y�D�O�X�H �K�L�V�W�R�U�\�� �U�H�F�L�S�U�R�F�D�W�L�Q�J �H�Q�J�L�Q�H�� �O�R�Z���I�L�G�H�O�L�W�\���� �� �� �� �� �� ��������
�&���� �1�R�U�P�D�O�L�V�H�G �L�Q�H�T�X�D�O�L�W�\ �F�R�Q�V�W�U�D�L�Q�W �K�L�V�W�R�U�\�� �U�H�F�L�S�U�R�F�D�W�L�Q�J �H�Q�J�L�Q�H�� �O�R�Z���I�L�G�H�O�L�W�\���� �� �� �� �� �� ��������
�&���� �1�R�U�P�D�O�L�V�H�G �H�T�X�D�O�L�W�\ �F�R�Q�V�W�U�D�L�Q�W �K�L�V�W�R�U�\�� �U�H�F�L�S�U�R�F�D�W�L�Q�J �H�Q�J�L�Q�H�� �O�R�Z���I�L�G�H�O�L�W�\���� �� �� �� �� �� �� ��������
�&���� �1�R�U�P�D�O�L�V�H�G �R�E�M�H�F�W�L�Y�H �I�X�Q�F�W�L�R�Q �Y�D�O�X�H �K�L�V�W�R�U�\�� �U�H�F�L�S�U�R�F�D�W�L�Q�J �H�Q�J�L�Q�H�� �K�L�J�K���I�L�G�H�O�L�W�\���� �� �� �� ��������
�&���� �1�R�U�P�D�O�L�V�H�G �G�H�V�L�J�Q �Y�D�U�L�D�E�O�H �Y�D�O�X�H �K�L�V�W�R�U�\�� �U�H�F�L�S�U�R�F�D�W�L�Q�J �H�Q�J�L�Q�H�� �K�L�J�K���I�L�G�H�O�L�W�\���� �� �� �� �� ��������
�&���� �1�R�U�P�D�O�L�V�H�G �L�Q�H�T�X�D�O�L�W�\ �F�R�Q�V�W�U�D�L�Q�W �K�L�V�W�R�U�\�� �U�H�F�L�S�U�R�F�D�W�L�Q�J �H�Q�J�L�Q�H�� �K�L�J�K���I�L�G�H�O�L�W�\���� �� �� �� �� �� ��������
�&���� �1�R�U�P�D�O�L�V�H�G �H�T�X�D�O�L�W�\ �F�R�Q�V�W�U�D�L�Q�W �K�L�V�W�R�U�\�� �U�H�F�L�S�U�R�F�D�W�L�Q�J �H�Q�J�L�Q�H�� �K�L�J�K���I�L�G�H�O�L�W�\���� �� �� �� �� �� �� ��������
�&���� �1�R�U�P�D�O�L�V�H�G �R�E�M�H�F�W�L�Y�H �I�X�Q�F�W�L�R�Q �Y�D�O�X�H �K�L�V�W�R�U�\�� �K�\�G�U�R�J�H�Q �I�X�H�O �F�H�O�O�� �O�R�Z���I�L�G�H�O�L�W�\���� �� �� �� �� �� ��������
�&������ �1�R�U�P�D�O�L�V�H�G �G�H�V�L�J�Q �Y�D�U�L�D�E�O�H �Y�D�O�X�H �K�L�V�W�R�U�\�� �K�\�G�U�R�J�H�Q �I�X�H�O �F�H�O�O�� �O�R�Z���I�L�G�H�O�L�W�\���� �� �� �� �� �� �� ��������
�&������ �1�R�U�P�D�O�L�V�H�G �L�Q�H�T�X�D�O�L�W�\ �F�R�Q�V�W�U�D�L�Q�W �K�L�V�W�R�U�\�� �K�\�G�U�R�J�H�Q �I�X�H�O �F�H�O�O�� �O�R�Z���I�L�G�H�O�L�W�\���� �� �� �� �� �� �� �� ��������
�&������ �1�R�U�P�D�O�L�V�H�G �H�T�X�D�O�L�W�\ �F�R�Q�V�W�U�D�L�Q�W �K�L�V�W�R�U�\�� �K�\�G�U�R�J�H�Q �I�X�H�O �F�H�O�O�� �O�R�Z���I�L�G�H�O�L�W�\���� �� �� �� �� �� �� �� �� ��������
�&������ �1�R�U�P�D�O�L�V�H�G �R�E�M�H�F�W�L�Y�H �I�X�Q�F�W�L�R�Q �Y�D�O�X�H �K�L�V�W�R�U�\�� �K�\�G�U�R�J�H�Q �I�X�H�O �F�H�O�O�� �K�L�J�K���I�L�G�H�O�L�W�\���� �� �� �� �� ��������
�&������ �1�R�U�P�D�O�L�V�H�G �G�H�V�L�J�Q �Y�D�U�L�D�E�O�H �Y�D�O�X�H �K�L�V�W�R�U�\�� �K�\�G�U�R�J�H�Q �I�X�H�O �F�H�O�O�� �K�L�J�K���I�L�G�H�O�L�W�\���� �� �� �� �� �� �� ��������
�&������ �1�R�U�P�D�O�L�V�H�G �L�Q�H�T�X�D�O�L�W�\ �F�R�Q�V�W�U�D�L�Q�W �K�L�V�W�R�U�\�� �K�\�G�U�R�J�H�Q �I�X�H�O �F�H�O�O�� �K�L�J�K���I�L�G�H�O�L�W�\���� �� �� �� �� �� �� ��������
�&������ �1�R�U�P�D�O�L�V�H�G �H�T�X�D�O�L�W�\ �F�R�Q�V�W�U�D�L�Q�W �K�L�V�W�R�U�\�� �K�\�G�U�R�J�H�Q �I�X�H�O �F�H�O�O�� �K�L�J�K���I�L�G�H�O�L�W�\���� �� �� �� �� �� �� �� ��������
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������ �8�6 �$�L�U �)�R�U�F�H �7�L�H�U �6�\�V�W�H�P �I�R�U �8�$�9 �F�O�D�V�V�L�I�L�F�D�W�L�R�Q �>���@�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ����
������ �&�O�D�V�V�L�I�L�F�D�W�L�R�Q �R�I �8�$�9�V �E�D�V�H�G �R�Q �V�L�]�H�� �0�7�2�:�� �D�O�W�L�W�X�G�H �D�Q�G �H�Q�G�X�U�D�Q�F�H �>�����@ �>�����@���� �� �� �� �� ��
������ �$�G�Y�D�Q�W�D�J�H�V �D�Q�G �G�L�V�D�G�Y�D�Q�W�D�J�H�V �R�I �U�H�F�L�S�U�R�F�D�W�L�Q�J �S�L�V�W�R�Q �H�Q�J�L�Q�H�V �>�����@ �>���@���� �� �� �� �� �� �� �� ��
������ �$�G�Y�D�Q�W�D�J�H�V �D�Q�G �G�L�V�D�G�Y�D�Q�W�D�J�H�V �R�I �H�O�H�F�W�U�L�F �S�U�R�S�X�O�V�L�R�Q �V�\�V�W�H�P�V �>���@ �>�����@���� �� �� �� �� �� �� �� �� ��
������ �$�G�Y�D�Q�W�D�J�H�V �D�Q�G �G�L�V�D�G�Y�D�Q�W�D�J�H�V �R�I �E�D�W�W�H�U�L�H�V �>���@���� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ������
������ �$�G�Y�D�Q�W�D�J�H�V �D�Q�G �G�L�V�D�G�Y�D�Q�W�D�J�H�V �R�I �I�X�H�O �F�H�O�O�V �>���@���� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ������
������ �3�X�E�O�L�V�K�H�G �I�X�H�O �F�H�O�O���S�R�Z�H�U�H�G �8�$�9 �G�H�P�R�Q�V�W�U�D�W�L�R�Q�V �X�Q�W�L�O �������� �L�Q �F�K�U�R�Q�R�O�R�J�L�F�D�O �R�U�G�H�U �>�����@������

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

������ �.�H�\ �0�$�/�( �U�H�F�R�Q�Q�D�L�V�V�D�Q�F�H �P�L�V�V�L�R�Q �S�D�U�D�P�H�W�H�U�V �>�����@�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ������
������ �)�L�Q�L�W�H �H�O�H�P�H�Q�W �Z�L�Q�J �P�R�G�H�O�O�L�Q�J �X�V�H�U���G�H�I�L�Q�H�G �L�Q�S�X�W�V �D�Q�G �W�K�H�L�U �G�H�I�D�X�O�W �Y�D�O�X�H�V���� �� �� �� �� �� ������
������ �0�D�W�H�U�L�D�O �S�U�R�S�H�U�W�L�H�V �R�I �D�O�X�P�L�Q�L�X�P �����������7�� �>�����@ �>�����@�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ������
������ �)�D�F�W�R�U�V �I�R�U �I�X�V�H�O�D�J�H �Z�H�L�J�K�W �H�V�W�L�P�D�W�L�R�Q �U�H�O�D�W�L�R�Q �R�I �*�X�Q�G�O�D�F�K �>�����@�� �� �� �� �� �� �� �� �� �� �� �� ������
������ �3�R�Z�H�U �O�D�Z �F�R�H�I�I�L�F�L�H�Q�W�V�� �J�R�R�G�Q�H�V�V �R�I �I�L�W �Y�D�O�X�H�V �D�Q�G �U�H�O�D�W�L�Y�H �X�Q�F�H�U�W�D�L�Q�W�\ �S�H�U�F�H�Q�W�D�J�H�V �I�R�U

�F�R�U�U�H�O�D�W�L�R�Q�V �R�I �H�Q�J�L�Q�H �G�L�V�S�O�D�F�H�P�H�Q�W �W�R �H�Q�J�L�Q�H �P�D�V�V�� �S�H�D�N �S�R�Z�H�U �5�3�0�� �S�H�D�N �S�R�Z�H�U �W�R�U�T�X�H
�D�Q�G �S�H�D�N �S�R�Z�H�U �H�I�I�L�F�L�H�Q�F�\ �>�����@���� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ������

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

������ �9�D�O�X�H�V �R�I �W�K�H �N�H�\ �F�K�D�U�D�F�W�H�U�L�V�W�L�F�V �D�Q�G �G�H�V�L�J�Q �Y�D�U�L�D�E�O�H�V �R�I �W�K�H �E�D�V�H�O�L�Q�H �3�U�H�G�D�W�R�U �8�$�9 �>�����@������
������ �3�$�1�$�,�5 �S�D�Q�H�O �F�R�G�H �P�H�V�K �F�R�Q�Y�H�U�J�H�Q�F�H �V�W�X�G�\ �I�R�U �W�K�H �3�$�1�$�,�5 �U�X�Q�V �L�Q�Y�R�O�Y�H�G �L�Q �J�H�Q�H�U�D�W�L�Q�J

�W�K�H �G�U�D�J �S�R�O�D�U�V���� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ������
������ �3�$�1�$�,�5
H�i �U�X�Q �� �&�D�O�F�X�O�L�; �)�(�0 �P�H�V�K �F�R�Q�Y�H�U�J�H�Q�F�H �V�W�X�G�\���� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ������

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

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

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

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

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

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

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

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

�%���� �3�H�D�N �Y�R�Q �0�L�V�H�V �V�W�U�H�V�V�H�V �I�R�U �W�K�H �S�O�D�W�H �P�R�G�H�O�H�G �L�Q �&�D�O�F�X�O�L�; �D�Q�G �$�E�D�T�X�V�� �X�V�L�Q�J �6���� �6���5
�D�Q�G �6���5 �H�O�H�P�H�Q�W�V �D�W �D �W�K�L�F�N�Q�H�V�V �R�I��������
k
k�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��������

�[�Y





�*�O�R�V�V�D�U�\

�$�)�& �$�O�N�D�O�L�Q�H �)�X�H�O �&�H�O�O�V������

�%�/�) �%�X�F�N�O�L�Q�J �/�R�D�G �)�D�F�W�R�U������

�&�)�5 �&�R�G�H �R�I �)�H�G�H�U�D�O �5�H�J�X�O�D�W�L�R�Q�V������

�&�6�' �&�R�Q�F�X�U�U�H�Q�W �6�X�E�V�S�D�F�H �'�H�V�L�J�Q������

�&�6�6�2�&�R�Q�F�X�U�U�H�Q�W �6�X�E�V�S�D�F�H �2�S�W�L�P�L�V�D�W�L�R�Q������

�&�6�7�&�O�D�V�V �6�K�D�S�H �7�U�D�Q�V�I�R�U�P�D�W�L�R�Q������

�'�6�0 �'�H�V�L�J�Q �6�W�U�X�F�W�X�U�H �0�D�W�U�L�[������ �� ����

�(�1�)�,�&�$���)�&�(�1�Y�L�U�R�Q�P�H�Q�W�D�O�O�\ �)�U�L�H�Q�G�O�\ �,�Q�W�H�U �&�L�W�\ �$�L�U�F�U�D�I�W �S�R�Z�H�U�H�G �E�\ �)�X�H�O �&�H�O�O�V������

�(�6�3 �(�Q�J�L�Q�H�H�U�L�Q�J �6�N�H�W�F�K �3�D�G������

�)�(�$ �)�L�Q�L�W�H �(�O�H�P�H�Q�W �$�Q�D�O�\�V�L�V������ �� ������

�)�(�0 �)�L�Q�L�W�H �(�O�H�P�H�Q�W �0�H�W�K�R�G������

�+�$�/�( �+�L�J�K �$�O�W�L�W�X�G�H �/�R�Q�J �(�Q�G�X�U�D�Q�F�H����

�,�$�, �,�V�U�D�H�O �$�H�U�R�V�S�D�F�H �,�Q�G�X�V�W�U�L�H�V����

�,�'�) �,�Q�G�L�Y�L�G�X�D�O �'�L�V�F�L�S�O�L�Q�H �)�H�D�V�L�E�O�H������ ����

�.�6 �.�U�H�L�V�V�H�O�P�H�L�H�U���6�W�H�L�Q�K�D�X�V�H�U������

�/�L���,�R�Q�/�L�W�K�L�X�P���L�R�Q����

�/�L���3�R�/�L�W�K�L�X�P���L�R�Q���S�R�O�\�P�H�U����

�/�L�6�/�L�W�K�L�X�P �6�X�O�S�K�X�U����

�0�$�/�( �0�H�G�L�X�P �$�O�W�L�W�X�G�H �/�R�Q�J �(�Q�G�X�U�D�Q�F�H������ ���� ������

�0�$�9 �0�L�F�U�R �$�L�U �9�H�K�L�F�O�H�V����

�0�'�$ �0�X�O�W�L�G�L�V�F�L�S�O�L�Q�D�U�\ �'�H�V�L�J�Q �$�Q�D�O�\�V�L�V������

�0�'�) �0�X�O�W�L �'�L�V�F�L�S�O�L�Q�D�U�\ �)�H�D�V�L�E�O�H������

�0�'�2 �0�X�O�W�L�G�L�V�F�L�S�O�L�Q�D�U�\ �'�H�V�L�J�Q �2�S�W�L�P�L�V�D�W�L�R�Q������ ������

�0�3�& �0�X�O�W�L���3�R�L�Q�W �&�R�Q�V�W�U�D�L�Q�W������

�0�7�2�: �0�D�[�L�P�X�P �7�D�N�H���2�I�I �:�H�L�J�K�W������ ����

�1�$�1�' �1�H�V�W�H�G �$�Q�D�O�\�V�L�V���'�H�V�L�J�Q������

�1�L�&�G�1�L�F�N�H�O���F�D�G�P�L�X�P����

�[�Y�L�L



�[�Y�L�L�L �*�O�R�V�V�D�U�\

�1�L�0�+�1�L�F�N�H�O �P�H�W�D�O �K�\�G�U�L�G�H����

�2�(�: �2�S�H�U�D�W�L�R�Q�D�O �(�P�S�W�\ �:�H�L�J�K�W������

�3�(�0�)�& �3�U�R�W�R�Q �(�[�F�K�D�Q�J�H �0�H�P�E�U�D�Q�H �)�X�H�O �&�H�O�O�V������

�5�3�$�6�5�H�P�R�W�H�O�\ �3�L�O�R�W�H�G �$�L�U�F�U�D�I�W �6�\�V�W�H�P����

�6�2�)�&�6�R�O�L�G �2�[�L�G�H �)�X�H�O �&�H�O�O������

�8�$�6 �8�Q�P�D�Q�Q�H�G �$�H�U�L�D�O �6�\�V�W�H�P����

�8�$�9 �8�Q�P�D�Q�Q�H�G �$�H�U�L�D�O �9�H�K�L�F�O�H������ ������

�8�&�$�9�8�Q�P�D�Q�Q�H�G �&�R�P�E�D�W �$�H�U�L�D�O �9�H�K�L�F�O�H����



�1�R�P�H�Q�F�O�D�W�X�U�H

�ó�l�b�s�^ �$�Q�J�O�H �R�I �D�W�W�D�F�N �D�W �W�K�H �Z�L�Q�J �V�L�]�L�Q�J �F�R�Q�G�L�W�L�R�Q

�ù �(�I�I�L�F�L�H�Q�F�\

�ù�`�k�Z�o �*�U�D�Y�L�P�H�W�U�L�F �H�I�I�L�F�L�H�Q�F�\

�ù�i�^�Z�d �3�H�D�N �S�R�Z�H�U �H�I�I�L�F�L�H�Q�F�\

�ù�n�m�b�e �+�\�G�U�R�J�H�Q �X�W�L�O�L�V�D�W�L�R�Q

�O�R�g

�V�R�g
�3�R�Z�H�U���W�R���Z�H�L�J�K�W �U�D�W�L�R �R�I �W�K�H �D�Y�L�R�Q�L�F�V �V�\�V�W�H�P�V

�ý �7�D�S�H�U �U�D�W�L�R

�H�K�D �/�H�D�G�L�Q�J���H�G�J�H �V�Z�H�H�S

�þ �'�R�X�E�O�H�W �V�W�U�H�Q�J�W�K

�� �5�R�W�D�W�L�R�Q�D�O �V�S�H�H�G

�� �q�q �3�H�U�W�X�U�E�D�W�L�R�Q �Y�H�O�R�F�L�W�\ �S�R�W�H�Q�W�L�D�O

�� �7�L�S �W�Z�L�V�W �D�Q�J�O�H

���< �)�U�H�H�V�W�U�H�D�P �D�L�U �G�H�Q�V�L�W�\

���f�Z�m �0�D�W�H�U�L�D�O �G�H�Q�V�L�W�\

���o�h�e �9�R�O�X�P�H�W�U�L�F �G�H�Q�V�L�W�\

���e�b�f�b�m�/�L�P�L�W �V�W�U�H�V�V

�� �6�R�X�U�F�H �V�W�U�H�Q�J�W�K

�ú �&�O�L�P�E �D�Q�J�O�H


F�b �%�H�U�Q�V�W�H�L�Q �S�R�O�\�Q�R�P�L�D�O �V�F�D�O�L�Q�J �I�D�F�W�R�U


F
W �:�L�Q�J �D�V�S�H�F�W �U�D�W�L�R


F
W�l�i�Z�k�\�Z�i �6�S�D�U �F�D�S �D�V�S�H�F�W �U�D�W�L�R


a �:�L�Q�J �V�S�D�Q


G�b�� 
n �%�H�U�Q�V�W�H�L�Q �S�R�O�\�Q�R�P�L�D�O�V


a�l �:�L�Q�J �V�H�P�L���V�S�D�Q


a�m�Z�b�e �7�D�L�O�S�O�D�Q�H �V�S�D�Q


G
Q
K �%�X�F�N�O�L�Q�J �O�R�D�G �I�D�F�W�R�U


H �(�Q�J�L�Q�H �V�S�H�F�L�I�L�F �S�D�U�D�P�H�W�H�U


H�C �'�U�D�J �F�R�H�I�I�L�F�L�H�Q�W


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


H�i �3�U�H�V�V�X�U�H �F�R�H�I�I�L�F�L�H�Q�W

�[�L�[



�[�[ �1�R�P�H�Q�F�O�D�W�X�U�H


H�C�²
�=�H�U�R���O�L�I�W �G�U�D�J �F�R�H�I�I�L�F�L�H�Q�W


H�K���]�^�l �'�H�V�L�J�Q �O�L�I�W �F�R�H�I�I�L�F�L�H�Q�W


H�K �/�L�I�W �F�R�H�I�I�L�F�L�H�Q�W


H�g�h�f �1�R�P�L�Q�D�O �G�L�V�F�K�D�U�J�H �U�D�W�H


H�O �3�H�X�N�H�U�W �F�R�Q�V�W�D�Q�W


b�k���m �7�D�L�O�S�O�D�Q�H �U�R�R�W �F�K�R�U�G �O�H�Q�J�W�K


H�k�Z�m �%�D�W�W�H�U�\ �U�D�W�H�G �G�L�V�F�K�D�U�J�H �U�D�W�H


H
[�b �&�R�X�S�O�L�Q�J �Y�D�U�L�D�E�O�H�V


I �'�U�D�J


c �)�X�V�H�O�D�J�H �G�L�D�P�H�W�H�U


c�f �'�L�D�P�H�W�H�U �R�I �P�R�W�R�U


I �i �3�U�R�S�H�O�O�H�U �G�L�D�P�H�W�H�U


J �(�Q�G�X�U�D�Q�F�H


K �)�D�U�D�G�D�\	…�V �Q�X�P�E�H�U


K�\�h�g�m �)�D�F�W�R�U �D�F�F�R�X�Q�W�L�Q�J �I�R�U �F�R�Q�W�U�R�O �V�X�U�I�D�F�H�V


K�^�f�i �(�P�S�H�Q�Q�D�J�H �P�X�O�W�L�S�O�L�F�D�W�L�R�Q �I�D�F�W�R�U


K�b�` �/�D�Q�G�L�Q�J���J�H�D�U �P�D�V�V �I�U�D�F�W�L�R�Q


K�f�Z�m �0�D�W�H�U�L�D�O �I�D�F�W�R�U


K�f�` �0�D�L�Q �J�H�D�U �R�Q �W�K�H �I�X�V�H�O�D�J�H �I�D�F�W�R�U


K�g�` �1�R�V�H �J�H�D�U �R�Q �W�K�H �I�X�V�H�O�D�J�H �I�D�F�W�R�U


K�i�k�^�l�l �3�U�H�V�V�X�U�L�]�H�G �I�X�V�H�O�D�J�H �I�D�F�W�R�U


K�o�m �9�H�U�W�L�F�D�O �W�D�L�O �L�Q�F�O�X�V�L�R�Q �I�D�F�W�R�U


K
K �)�R�U�P �I�D�F�W�R�U


f�c��
v�� �,�Q�H�T�X�D�O�L�W�\ �F�R�Q�V�W�U�D�L�Q�W�V

�ö�d��
v�� �(�T�X�D�O�L�W�\ �F�R�Q�V�W�U�D�L�Q�W�V


M�¼ �+�\�G�U�R�J�H�Q


M�¼
T �:�D�W�H�U

�ö�^ �+�H�L�J�K�W �R�I �H�Q�J�L�Q�H


N �&�X�U�U�H�Q�W


O��
v�� �2�E�M�H�F�W�L�Y�H �I�X�Q�F�W�L�R�Q


i �º �3�D�U�D�V�L�W�H �O�R�V�V �U�D�W�L�R


i �i �5�D�W�L�R �R�I �P�D�[�L�P�X�P �S�R�Z�H�U �W�R �S�R�Z�H�U �D�W �S�H�D�N �H�I�I�L�F�L�H�Q�F�\


i �P �5�D�W�L�R �R�I �P�D�[�L�P�X�P �W�R�U�T�X�H �W�R �W�R�U�T�X�H �D�W �S�H�D�N �H�I�I�L�F�L�H�Q�F�\


i �V �5�D�W�L�R �R�I �P�D�[�L�P�X�P �U�R�W�D�W�L�R�Q�D�O �V�S�H�H�G �W�R �U�R�W�D�W�L�R�Q�D�O �V�S�H�H�G �D�W �S�H�D�N �H�I�I�L�F�L�H�Q�F�\



�1�R�P�H�Q�F�O�D�W�X�U�H �[�[�L


P�b�g�e�^�m�$�L�U �L�Q�W�D�N�H �S�D�W�W�H�U�Q �S�D�U�D�P�H�W�H�U


P�l�a�i �0�X�O�W�L�S�O�L�F�D�W�L�R�Q �I�D�F�W�R�U �E�D�V�H�G �R�Q �V�K�D�I�W �K�R�U�V�H�S�R�Z�H�U


j �)�X�V�H�O�D�J�H �O�H�Q�J�W�K


j�f �/�H�Q�J�W�K �R�I �P�R�W�R�U


j�^ �/�H�Q�J�W�K �R�I �H�Q�J�L�Q�H


j�m�Z�b�e �7�D�L�O�S�O�D�Q�H �P�R�P�H�Q�W �D�U�P


Q
M
[ �/�R�Z�H�U �K�H�D�W�L�Q�J �Y�D�O�X�H


j
m
b�l�i�Z�k���_�k�h�g�m�)�U�R�Q�W���P�R�V�W �V�S�D�U �O�R�F�D�W�L�R�Q


j
m
b�l�i�Z�k���k�^�Z�k�5�H�D�U���P�R�V�W �V�S�D�U �O�R�F�D�W�L�R�Q


R�< �)�U�H�H�V�W�U�H�D�P �0�D�F�K �Q�X�P�E�H�U


R�m�b�i �3�U�R�S�H�O�O�H�U �W�L�S �0�D�F�K �Q�X�P�E�H�U


k
`
b �0�H�D�Q �D�H�U�R�G�\�Q�D�P�L�F �F�K�R�U�G �O�H�Q�J�W�K


R
W�k�b�[ �9�H�U�W�L�F�D�O �P�H�V�K �U�H�I�L�Q�H�P�H�Q�W �R�I �U�L�E�V


R
W�l�i�Z�k�p�^�[ �9�H�U�W�L�F�D�O �P�H�V�K �U�H�I�L�Q�H�P�H�Q�W �R�I �V�S�D�U �Z�H�E�V


l �/�R�D�G �I�D�F�W�R�U


l �\�^�e�e�l �1�X�P�E�H�U �R�I �I�X�H�O �F�H�O�O�V


l �G�´
�0�R�O�H�V �R�I �K�\�G�U�R�J�H�Q


S�i �1�X�P�E�H�U �R�I �S�U�R�S�H�O�O�H�U �E�O�D�G�H�V


S�l�i�Z�k �1�X�P�E�H�U �R�I �V�S�D�U�V


S�l�m�k�b�g�`�^�k�1�X�P�E�H�U �R�I �V�W�U�L�Q�J�H�U�V


n�Z�e�m �$�P�E�L�H�Q�W �S�U�H�V�V�X�U�H �D�W �D�O�W�L�W�X�G�H


U�i���E�B �)�X�H�O �F�H�O�O �S�H�D�N �S�R�Z�H�U


U�Ä
�i���E�B �)�X�H�O �F�H�O�O �S�H�D�N �S�R�Z�H�U �W�D�U�J�H�W �Y�D�U�L�D�E�O�H


U�O�K �3�R�Z�H�U �U�H�T�X�L�U�H�G �E�\ �W�K�H �S�D�\�O�R�D�G


U�i �3�H�D�N �S�R�Z�H�U


U�Ä
�i �(�Q�J�L�Q�H���P�R�W�R�U �S�H�D�N �S�R�Z�H�U �W�D�U�J�H�W �Y�D�U�L�D�E�O�H


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


V�[ �%�D�W�W�H�U�\ �F�D�S�D�F�L�W�\


V�Ä
�[ �%�D�W�W�H�U�\ �F�D�S�D�F�L�W�\ �W�D�U�J�H�W �Y�D�U�L�D�E�O�H


V�g�h�f �1�R�P�L�Q�D�O �E�D�W�W�H�U�\ �F�D�S�D�F�L�W�\


V�i�^�Z�d �3�H�D�N �S�R�Z�H�U �W�R�U�T�X�H


W �5�H�V�L�V�W�D�Q�F�H


W
U
R�i�^�Z�d �3�H�D�N �S�R�Z�H�U �5�3�0


X�^�q�i �(�[�S�R�V�H�G �D�U�H�D



�[�[�L�L �1�R�P�H�Q�F�O�D�W�X�U�H


X�k�^�_ �5�H�I�H�U�H�Q�F�H �S�O�D�Q�I�R�U�P �D�U�H�D


X�m�Z�b�e �7�D�L�O�S�O�D�Q�H �U�H�I�H�U�H�Q�F�H �D�U�H�D


X�p�^�m �:�H�W�W�H�G �D�U�H�D


q
n
`
b�k�b�[ �6�S�D�Q���Z�L�V�H �U�L�E �V�S�D�F�L�Q�J


Y �7�K�U�X�V�W


r�f�b�g �0�L�Q�L�P�X�P �J�D�X�J�H �W�K�L�F�N�Q�H�V�V


r�l�d�b�g �6�N�L�Q �W�K�L�F�N�Q�H�V�V


r�l�i�Z�k�\�Z�i���k�5�R�R�W �V�S�D�U�F�D�S �W�K�L�F�N�Q�H�V�V


r�l�i�Z�k�\�Z�i���m�7�L�S �V�S�D�U�F�D�S �W�K�L�F�N�Q�H�V�V


r�l�i�Z�k �6�S�D�U �W�K�L�F�N�Q�H�V�V


r�l�m�k�b�g�`�^�k���k�5�R�R�W �V�W�U�L�Q�J�H�U �W�K�L�F�N�Q�H�V�V


r�l�m�k�b�g�`�^�k���m�7�L�S �V�W�U�L�Q�J�H�U �W�K�L�F�N�Q�H�V�V


[�< �)�U�H�H�V�W�U�H�D�P �Y�H�O�R�F�L�W�\


[ �9�R�O�W�D�J�H


[�\ �&�O�L�P�E �U�D�W�H


[�Z�o�Z�b�e�Z�[�e�^�$�Y�D�L�O�D�E�O�H �Y�R�O�X�P�H �I�R�U �I�X�H�O


[�] �(�Q�J�L�Q�H �G�L�V�S�O�D�F�H�P�H�Q�W


[�k�^�j�n�b�k�^�]�9�R�O�X�P�H �U�H�T�X�L�U�H�G �I�R�U �I�X�H�O


\ �f �0�R�W�R�U �Z�H�L�J�K�W


\ �i �3�U�R�S�H�O�O�H�U �Z�H�L�J�K�W


\ �Z�b �$�L�U �L�Q�G�X�F�W�L�R�Q �Z�H�L�J�K�W


\ �Z�n�m�h�$�X�W�R�S�L�O�R�W �V�\�V�W�H�P �Z�H�L�J�K�W


\ �Z�o �$�Y�L�R�Q�L�F�V �V�\�V�W�H�P �Z�H�L�J�K�W


\ �[�Z�m�m�%�D�W�W�H�U�\ �Z�H�L�J�K�W


\ �\�Z�k�k�b�^�]�:�H�L�J�K�W �R�I �W�K�H �F�R�P�S�R�Q�H�Q�W�V �O�R�F�D�W�H�G �L�Q�V�L�G�H �W�K�H �I�X�V�H�O�D�J�H


\ �^�e�^�\ �(�O�H�F�W�U�L�F�D�O �V�\�V�W�H�P�V �Z�H�L�J�K�W


\ �^�f�i �(�P�S�H�Q�Q�D�J�H �Z�H�L�J�K�W


\ �^�g�`�b�g� �̂(�Q�J�L�Q�H���P�R�W�R�U �Z�H�L�J�K�W


\ �^�j�L�Z�q �0�D�[�L�P�X�P �H�T�X�L�Y�D�O�H�Q�W �D�L�U�V�S�H�H�G


u�^ �:�L�G�W�K �R�I �H�Q�J�L�Q�H


\ �_�^�j �)�L�[�H�G �H�T�X�L�S�P�H�Q�W �Z�H�L�J�K�W


\ �_�n�^�e���l�r�l�)�X�H�O �V�\�V�W�H�P �Z�H�L�J�K�W


\ �_�n�l �)�X�V�H�O�D�J�H �Z�H�L�J�K�W


\ �_ �)�X�H�O �Z�H�L�J�K�W



�1�R�P�H�Q�F�O�D�W�X�U�H �[�[�L�L�L


\ �Ä
�_ �)�X�H�O �Z�H�L�J�K�W �W�D�U�J�H�W �Y�D�U�L�D�E�O�H


\ �e�` �/�D�Q�G�L�Q�J �J�H�D�U �Z�H�L�J�K�W


\ �N�D�V �2�S�H�U�D�W�L�R�Q�D�O �H�P�S�W�\ �Z�H�L�J�K�W


\ �Ä
�N�D�V �2�S�H�U�D�W�L�R�Q�D�O �H�P�S�W�\ �Z�H�L�J�K�W �W�D�U�J�H�W �Y�D�U�L�D�E�O�H


\ �O�K �3�D�\�O�R�D�G �Z�H�L�J�K�W


\ �i�k�h�i���l�r�l �3�U�R�S�X�O�V�L�R�Q �V�\�V�W�H�P �D�X�[�L�O�L�D�U�\ �Z�H�L�J�K�W


\ �i�k�h�i �3�U�R�S�X�O�V�L�R�Q �V�\�V�W�H�P �Z�H�L�J�K�W


\ �l�m�k�n�\�6�W�U�X�F�W�X�U�D�O �Z�H�L�J�K�W �R�I �W�K�H �D�L�U�I�U�D�P�H


\ �m�Z�g�d�7�D�Q�N �Z�H�L�J�K�W


\ �p�b�g�` �:�L�Q�J �Z�H�L�J�K�W


\ �p�b�k�^ �(�O�H�F�W�U�L�F�D�O �Z�L�U�L�Q�J �Z�H�L�J�K�W


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


v�T �8�S�S�H�U �R�S�W�L�P�L�V�D�W�L�R�Q �E�R�X�Q�G

�Õ
�m

�\
�Ö

�k
�5�R�R�W �W�K�L�F�N�Q�H�V�V���W�R���F�K�R�U�G �U�D�W�L�R


\ �Ä
�_���e�h�b�m�^�k�:�H�L�J�K�W �R�I �W�K�H �U�H�P�D�L�Q�L�Q�J �I�X�H�O �D�W �W�K�H �P�L�G���O�R�L�W�H�U �S�R�L�Q�W �W�D�U�J�H�W �Y�D�O�X�H


\ �L�S�N�V �0�D�[�L�P�X�P �W�D�N�H���R�I�I �Z�H�L�J�K�W





��
�,�Q�W�U�R�G�X�F�W�L�R�Q

�7�K�H �0�H�G�L�X�P���$�O�W�L�W�X�G�H �/�R�Q�J���(�Q�G�X�U�D�Q�F�H ���0�$�/�(�� �8�Q�P�D�Q�Q�H�G �$�H�U�L�D�O �9�H�K�L�F�O�H ���8�$�9�� �L�V �V�H�H�L�Q�J �J�U�R�Z�L�Q�J �L�P��
�S�R�U�W�D�Q�F�H �L�Q �W�R�G�D�\	…�V �Z�R�U�O�G�� �L�Q �E�R�W�K �F�L�Y�L�O�L�D�Q �D�Q�G �P�L�O�L�W�D�U�\ �D�S�S�O�L�F�D�W�L�R�Q�V�� �,�W�V �O�D�U�J�H �V�L�]�H�� �F�R�P�S�D�U�D�E�O�H �W�R �W�K�D�W
�R�I �J�H�Q�H�U�D�O �D�Y�L�D�W�L�R�Q �D�L�U�F�U�D�I�W�� �W�R�J�H�W�K�H�U �Z�L�W�K �L�W�V �O�R�Q�J �H�Q�G�X�U�D�Q�F�H�� �L�Q �W�K�H �R�U�G�H�U �R�I �G�D�\�V�� �D�O�O�R�Z �L�W �W�R �F�D�U�U�\
�K�H�D�Y�\ �S�D�\�O�R�D�G�V �D�Q�G �L�Q�V�W�U�X�P�H�Q�W�D�W�L�R�Q �I�R�U �H�[�W�H�Q�G�H�G �S�H�U�L�R�G�V �R�I �W�L�P�H�� �Z�L�W�K�R�X�W �W�K�H �Q�H�H�G �I�R�U �D �K�X�P�D�Q �S�L�O�R�W��
�+�R�Z�H�Y�H�U�� �L�Q �D �Z�R�U�O�G �Z�K�H�U�H �H�O�H�F�W�U�L�F �8�$�9�V �D�U�H �L�Q�F�U�H�D�V�L�Q�J�O�\ �E�H�F�R�P�L�Q�J �W�K�H �Q�R�U�P�� �W�K�H �0�$�/�( �8�$�9 �L�V �V�W�L�O�O
�S�U�L�P�D�U�L�O�\ �S�R�Z�H�U�H�G �E�\ �K�\�G�U�R�F�D�U�E�R�Q �I�X�H�O�V �D�Q�G �L�W�V �G�H�V�L�J�Q �L�V �Y�H�U�\ �P�X�F�K �F�R�Q�V�W�U�D�L�Q�H�G �E�\ �H�[�L�V�W�L�Q�J �J�H�Q�H�U�D�O
�D�Y�L�D�W�L�R�Q �U�H�F�L�S�U�R�F�D�W�L�Q�J �H�Q�J�L�Q�H�V�� �Z�K�L�F�K �D�U�H �G�H�V�L�J�Q�H�G �I�R�U �D �G�L�I�I�H�U�H�Q�W �V�H�W �R�I �U�H�T�X�L�U�H�P�H�Q�W�V �D�O�W�R�J�H�W�K�H�U�� �$
�V�X�E�V�W�D�Q�W�L�D�O �D�P�R�X�Q�W �R�I �U�H�V�H�D�U�F�K �K�D�V �E�H�H�Q �F�R�Q�G�X�F�W�H�G �D�U�R�X�Q�G �W�K�H �G�H�V�L�J�Q �H�I�I�H�F�W�V �U�H�V�X�O�W�L�Q�J �I�U�R�P �L�Q�F�R�U��
�S�R�U�D�W�L�Q�J �H�O�H�F�W�U�L�F �S�U�R�S�X�O�V�L�R�Q �V�R�O�X�W�L�R�Q�V �L�Q �V�P�D�O�O �D�Q�G �P�H�G�L�X�P���V�L�]�H�G �8�$�9�V �E�X�W �D�O�V�R �L�Q �O�D�U�J�H �8�$�9�V �R�I �W�K�H
�+�L�J�K���$�O�W�L�W�X�G�H �/�R�Q�J���(�Q�G�X�U�D�Q�F�H ���+�$�/�(�� �W�\�S�H�� �'�H�V�S�L�W�H �W�K�L�V�� �K�R�Z�H�Y�H�U�� �W�R �G�D�W�H �O�L�P�L�W�H�G �Z�R�U�N �K�D�V �E�H�H�Q �X�Q��
�G�H�U�W�D�N�H�Q �W�R �L�Q�Y�H�V�W�L�J�D�W�H �K�R�Z �L�Q�F�R�U�S�R�U�D�W�L�Q�J �W�K�H�V�H �Q�R�Y�H�O �S�U�R�S�X�O�V�L�R�Q �V�\�V�W�H�P �Z�L�O�O �D�I�I�H�F�W �W�K�H �D�L�U�F�U�D�I�W���O�H�Y�H�O
�G�H�V�L�J�Q �R�I �0�$�/�( �8�$�9�V��

�'�U�L�H�V �9�H�U�V�W�U�D�H�W�H �R�I �W�K�H �8�Q�L�Y�H�U�V�L�W�\ �R�I �6�\�G�Q�H�\ �K�D�V �E�H�H�Q �R�Q�H �R�I �W�K�H �I�L�U�V�W �W�R �L�Q�Y�H�V�W�L�J�D�W�H �H�O�H�F�W�U�L�F �S�U�R�S�X�O��
�V�L�R�Q �V�R�O�X�W�L�R�Q�V �L�Q �0�$�/�( �8�$�9�V�� �Z�L�W�K �K�L�V �Z�R�U�N �W�L�W�O�H�G 	„�0�X�O�W�L���G�L�V�F�L�S�O�L�Q�D�U�\ �R�S�W�L�P�L�V�D�W�L�R�Q �R�I �P�H�G�L�X�P �D�O�W�L�W�X�G�H
�O�R�Q�J �H�Q�G�X�U�D�Q�F�H �8�$�9�V	… �>���� �@�� �,�Q �W�K�L�V �Z�R�U�N�� �K�H �G�H�Y�H�O�R�S�H�G �D �0�X�O�W�L�G�L�V�F�L�S�O�L�Q�D�U�\ �'�H�V�L�J�Q �2�S�W�L�P�L�V�D�W�L�R�Q ���0�'�2 ��
�I�U�D�P�H�Z�R�U�N�� �Z�K�L�F�K �L�Q�F�R�U�S�R�U�D�W�H�G �U�H�F�L�S�U�R�F�D�W�L�Q�J �H�Q�J�L�Q�H �D�Q�G �K�\�G�U�R�J�H�Q �I�X�H�O �F�H�O�O �S�U�R�S�X�O�V�L�R�Q �P�R�G�H�O�V�� �7�K�H
�0�'�2 �I�U�D�P�H�Z�R�U�N �Z�D�V �X�V�H�G �W�R �R�S�W�L�P�L�V�H �W�K�H �G�H�V�L�J�Q �R�I �D �0�$�/�( �8�$�9 �I�R�U �E�R�W�K �W�\�S�H�V �R�I �S�U�R�S�X�O�V�L�R�Q �V�\�V��
�W�H�P�� �9�H�U�V�W�U�D�H�W�H �V�K�R�Z�H�G �W�K�D�W �K�\�G�U�R�J�H�Q �S�U�R�S�X�O�V�L�R�Q �K�D�V �W�K�H �S�R�W�H�Q�W�L�D�O �W�R �V�L�J�Q�L�I�L�F�D�Q�W�O�\ �U�H�G�X�F�H �W�K�H �Z�H�L�J�K�W
�R�I �0�$�/�( �8�$�9�V�� �Z�K�L�O�H �D�O�V�R �H�Q�D�E�O�L�Q�J �O�R�Q�J�H�U �H�Q�G�X�U�D�Q�F�H�V�� �'�H�V�S�L�W�H �W�K�H�V�H �V�L�J�Q�L�I�L�F�D�Q�W �I�L�Q�G�L�Q�J�V�� �W�K�H �V�W�X�G�\
�U�H�S�U�H�V�H�Q�W�V �D �I�L�U�V�W �L�W�H�U�D�W�L�R�Q �L�Q �W�K�H �E�R�G�\ �R�I �N�Q�R�Z�O�H�G�J�H �D�U�R�X�Q�G �W�K�H �G�H�V�L�J�Q �H�I�I�H�F�W�V �R�I �H�O�H�F�W�U�L�F �S�U�R�S�X�O�V�L�R�Q
�V�R�O�X�W�L�R�Q�V �R�Q �0�$�/�( �8�$�9�V �D�Q�G �F�D�Q �E�H �H�[�W�H�Q�G�H�G �D�Q�G �L�P�S�U�R�Y�H�G �X�S�R�Q �L�Q �D �Q�X�P�E�H�U �R�I �Z�D�\�V��

�7�K�H �F�X�U�U�H�Q�W �V�W�X�G�\ �L�V �D�Q �H�[�W�H�Q�V�L�R�Q �R�I �W�K�H �Z�R�U�N �X�Q�G�H�U�W�D�N�H�Q �E�\ �9�H�U�V�W�U�D�H�W�H�� �Z�L�W�K �L�W�V �R�E�M�H�F�W�L�Y�H �E�H�L�Q�J �W�K�H
�G�H�Y�H�O�R�S�P�H�Q�W �R�I �D�Q �L�P�S�U�R�Y�H�G �0�'�2 �I�U�D�P�H�Z�R�U�N �I�R�U �W�K�H �F�R�P�S�D�U�L�V�R�Q �R�I �R�S�W�L�P�L�V�H�G �0�$�/�( �8�$�9 �G�H�V�L�J�Q�V �Z�L�W�K
�G�L�I�I�H�U�H�Q�W �S�U�R�S�X�O�V�L�R�Q �V�\�V�W�H�P�V �E�X�W �D�O�V�R �I�R�U �W�K�H �L�Q�Y�H�V�W�L�J�D�W�L�R�Q �R�I �K�R�Z �Y�D�U�\�L�Q�J �O�H�Y�H�O�V �R�I �P�R�G�H�O�O�L�Q�J �I�L�G�H�O�L�W�\
�D�I�I�H�F�W �V�D�L�G �R�S�W�L�P�L�V�H�G �G�H�V�L�J�Q�V�� �$�P�R�Q�J �R�W�K�H�U�V�� �W�K�H �N�H�\ �L�P�S�U�R�Y�H�P�H�Q�W�V �R�I �W�K�H �Q�H�Z �I�U�D�P�H�Z�R�U�N �L�Q�F�O�X�G�H �W�K�H
�L�Q�F�R�U�S�R�U�D�W�L�R�Q �R�I �K�L�J�K�H�U���I�L�G�H�O�L�W�\ �D�H�U�R�G�\�Q�D�P�L�F�V �P�R�G�H�O�V �L�Q �S�O�D�F�H �R�I �W�K�H �O�R�Z���I�L�G�H�O�L�W�\ �P�H�W�K�R�G�V �X�V�H�G �S�U�H�Y�L��
�R�X�V�O�\�� �W�K�H �L�Q�F�O�X�V�L�R�Q �R�I �D �K�L�J�K�H�U���I�L�G�H�O�L�W�\ �V�W�U�X�F�W�X�U�D�O �Z�L�Q�J �V�L�]�L�Q�J �P�H�W�K�R�G �L�Q �S�O�D�F�H �R�I �W�K�H �O�R�Z���I�L�G�H�O�L�W�\ �F�O�D�V�V
�,�, �Z�H�L�J�K�W �H�V�W�L�P�D�W�L�R�Q�V �X�V�H�G �S�U�H�Y�L�R�X�V�O�\ �D�Q�G �D�Q �L�P�S�U�R�Y�H�G �S�U�R�S�H�O�O�H�U �P�R�G�H�O �Z�K�L�F�K �L�V �E�D�V�H�G �R�Q �S�U�R�S�H�O�O�H�U
�G�H�V�L�J�Q �F�R�G�H�V�� �0�R�U�H�R�Y�H�U�� �D �Q�H�Z �0�'�2 �Z�R�U�N�I�O�R�Z �K�D�V �E�H�H�Q �G�H�Y�H�O�R�S�H�G�� �E�D�V�H�G �R�Q �W�K�H �V�H�T�X�H�Q�F�H�G �,�Q�G�L�Y�L�G��
�X�D�O �'�L�V�F�L�S�O�L�Q�H �)�H�D�V�L�E�O�H ���,�'�)�� �I�R�U�P�X�O�D�W�L�R�Q�� �Z�K�L�F�K �V�H�H�V �W�K�H �Q�X�P�E�H�U �R�I �G�H�V�L�J�Q �Y�D�U�L�D�E�O�H�V �L�Q�F�U�H�D�V�H�G �I�U�R�P
�W�Z�R �W�R ������ �L�Q �R�U�G�H�U �W�R �H�[�S�O�R�U�H �D �Z�L�G�H�U �D�U�H�D �R�I �W�K�H �G�H�V�L�J�Q �V�S�D�F�H�� �Z�K�L�F�K �L�V �S�D�U�W�L�F�X�O�D�U�O�\ �L�P�S�R�U�W�D�Q�W �Z�K�H�Q
�L�Q�Y�H�V�W�L�J�D�W�L�Q�J �G�H�V�L�J�Q �H�I�I�H�F�W�V �R�I �Q�R�Y�H�O �S�U�R�S�X�O�V�L�R�Q �V�R�O�X�W�L�R�Q�V��

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

��





��
�/�L�W�H�U�D�W�X�U�H �5�H�Y�L�H�Z

�7�K�L�V �F�K�D�S�W�H�U �D�L�P�V �W�R �L�Q�W�U�R�G�X�F�H �W�K�H �U�H�D�G�H�U �W�R �W�K�H �I�L�H�O�G�V �R�I �8�$�9 �G�H�V�L�J�Q �D�Q�G �S�U�R�S�X�O�V�L�R�Q �D�Q�G �W�R �V�X�P�P�D�U�L�V�H
�W�K�H �V�W�D�W�H �R�I �W�K�H �D�U�W �L�Q �W�K�H�V�H �I�L�H�O�G�V�� �L�Q�F�O�X�G�L�Q�J �U�H�O�D�W�H�G �P�X�O�W�L�G�L�V�F�L�S�O�L�Q�D�U�\ �G�H�V�L�J�Q �R�S�W�L�P�L�V�D�W�L�R�Q �V�W�X�G�L�H�V �H�[�L�V�W�L�Q�J
�L�Q �O�L�W�H�U�D�W�X�U�H�� �6�H�F�W�L�R�Q������ �Z�L�O�O �G�L�V�F�X�V�V �8�$�9 �G�H�V�L�J�Q�V �D�Q�G �D�S�S�O�L�F�D�W�L�R�Q�V�� �6�H�F�W�L�R�Q������ �Z�L�O�O �U�H�Y�L�H�Z �W�\�S�L�F�D�O
�8�$�9 �S�U�R�S�X�O�V�L�R�Q �V�R�O�X�W�L�R�Q�V�� �Z�K�L�O�H �6�H�F�W�L�R�Q������ �Z�L�O�O �U�H�Y�L�H�Z �S�U�H�Y�L�R�X�V �U�H�V�H�D�U�F�K �R�Q �8�$�9 �G�H�V�L�J�Q�V�� �L�Q�F�O�X�G�L�Q�J
�P�X�O�W�L�G�L�V�F�L�S�O�L�Q�D�U�\ �G�H�V�L�J�Q �R�S�W�L�P�L�V�D�W�L�R�Q �V�W�X�G�L�H�V��

�������� �8�Q�P�D�Q�Q�H�G �$�H�U�L�D�O �9�H�K�L�F�O�H�V
�7�K�L�V �V�H�F�W�L�R�Q �L�Q�W�U�R�G�X�F�H�V �W�K�H �P�R�G�H�U�Q �8�$�9�� �L�W�V �F�O�D�V�V�L�I�L�F�D�W�L�R�Q�V�� �D�Q�G �L�W�V �D�S�S�O�L�F�D�W�L�R�Q�V �L�Q �W�R�G�D�\	…�V �Z�R�U�O�G�� �7�K�H
�U�H�O�H�Y�D�Q�F�H �R�I �W�K�L�V �V�H�F�W�L�R�Q �W�R �W�K�H �L�Q�Y�H�V�W�L�J�D�W�L�R�Q �O�L�H�V �L�Q �W�K�H �Q�H�H�G �W�R �J�D�L�Q �N�Q�R�Z�O�H�G�J�H �R�Q �8�$�9�V �L�Q �R�U�G�H�U �W�R��

���� �&�O�H�D�U�O�\ �G�H�I�L�Q�H �Z�K�D�W �L�V �D�Q�G �Z�K�D�W �L�V �Q�R�W �D �8�$�9

���� �&�O�D�V�V�L�I�\ �8�$�9�V �R�Q �D �Q�X�P�E�H�U �R�I �F�K�D�U�D�F�W�H�U�L�V�W�L�F�V

���� �+�H�O�S �L�G�H�Q�W�L�I�\ �Z�K�L�F�K �F�O�D�V�V �R�I �8�$�9 �W�R �X�V�H �I�R�U �W�K�H �F�D�V�H �V�W�X�G�\

�6�H�F�W�L�R�Q���������� �J�L�Y�H�V �D �G�H�I�L�Q�L�W�L�R�Q �R�I �W�K�H �W�H�U�P �8�$�9�� �6�H�F�W�L�R�Q���������� �S�U�R�Y�L�G�H�V �Y�D�U�L�R�X�V �F�O�D�V�V�L�I�L�F�D�W�L�R�Q�V �R�I �X�Q��
�P�D�Q�Q�H�G �D�L�U�F�U�D�I�W �D�Q�G �6�H�F�W�L�R�Q�����������J�L�Y�H�V �D�Q �R�Y�H�U�Y�L�H�Z �R�I �P�L�O�L�W�D�U�\ �D�Q�G �F�L�Y�L�O �8�$�9 �D�S�S�O�L�F�D�W�L�R�Q�V��

������������ �'�H�I�L�Q�L�W�L�R�Q
�0�D�Q�\ �G�H�I�L�Q�L�W�L�R�Q�V �R�I �W�K�H �W�H�U�P 	„�X�Q�P�D�Q�Q�H�G �D�H�U�L�D�O �Y�H�K�L�F�O�H	… �H�[�L�V�W�� �7�K�H �&�D�P�E�U�L�G�J�H �'�L�F�W�L�R�Q�D�U�\ �G�H�I�L�Q�H�V �D �8�$�9
�D�V	„�$�Q �D�L�U�F�U�D�I�W �W�K�D�W �L�V �R�S�H�U�D�W�H�G �I�U�R�P �D �G�L�V�W�D�Q�F�H�� �Z�L�W�K�R�X�W �D �S�H�U�V�R�Q �E�H�L�Q�J �S�U�H�V�H�Q�W �R�Q �L�W	…�>���� �@�� �1�$�6�$ �J�R�H�V
�I�X�U�W�K�H�U�� �G�H�I�L�Q�L�Q�J �L�W �D�V	„�$ �S�R�Z�H�U�H�G�� �D�H�U�L�D�O �Y�H�K�L�F�O�H �W�K�D�W �G�R�H�V �Q�R�W �F�D�U�U�\ �D �K�X�P�D�Q �R�S�H�U�D�W�R�U�� �X�V�H�V �D�H�U�R�G�\��
�Q�D�P�L�F �I�R�U�F�H�V �W�R �S�U�R�Y�L�G�H �Y�H�K�L�F�O�H �O�L�I�W�� �F�D�Q �I�O�\ �D�X�W�R�Q�R�P�R�X�V�O�\ �R�U �E�H �S�L�O�R�W�H�G �U�H�P�R�W�H�O�\�� �F�D�Q �E�H �H�[�S�H�Q�G�D�E�O�H �R�U
�U�H�F�R�Y�H�U�D�E�O�H�� �D�Q�G �F�D�Q �F�D�U�U�\ �D �O�H�W�K�D�O �R�U �Q�R�Q�O�H�W�K�D�O �S�D�\�O�R�D�G	…�>���� �@�� �%�D�V�H�G �R�Q �W�K�H�V�H �G�H�I�L�Q�L�W�L�R�Q�V�� �8�$�9�V �F�D�Q
�E�H �G�H�V�F�U�L�E�H�G �E�\ �F�H�U�W�D�L�Q �N�H�\ �I�H�D�W�X�U�H�V�� �Q�D�P�H�O�\�� �D�� �Q�R �S�L�O�R�W �R�Q���E�R�D�U�G�� �E�� �S�R�Z�H�U�H�G�� �F�� �P�D�\ �R�U �P�D�\ �Q�R�W �E�H
�D�X�W�R�Q�R�P�R�X�V�� �G�� �P�D�\ �R�U �P�D�\ �Q�R�W �E�H �H�[�S�H�Q�G�D�E�O�H�� �H�� �P�D�\ �R�U �P�D�\ �Q�R�W �F�D�U�U�\ �O�H�W�K�D�O �S�D�\�O�R�D�G��

�$ �8�$�9 �L�V �D�F�W�X�D�O�O�\ �D �F�R�Q�V�W�L�W�X�H�Q�W �R�I �D�Q �8�Q�P�D�Q�Q�H�G �$�H�U�L�D�O �6�\�V�W�H�P ���8�$�6���� �8�Q�P�D�Q�Q�H�G �$�H�U�L�D�O �6�\�V�W�H�P�V �D�U�H
�P�D�G�H �X�S �R�I �W�K�U�H�H �V�H�J�P�H�Q�W�V�� �W�K�H �D�L�U�F�U�D�I�W �V�H�J�P�H�Q�W�� �W�K�H �F�R�Q�W�U�R�O �V�H�J�P�H�Q�W �D�Q�G �W�K�H �F�R�P�P�X�Q�L�F�D�W�L�R�Q�V �V�H�J��
�P�H�Q�W �>���@�� �$ �V�F�K�H�P�D�W�L�F �H�[�D�P�S�O�H �R�I �D �8�$�6 �L�V �V�K�R�Z�Q �L�Q �)�L�J�X�U�H�������� �7�K�H �F�X�U�U�H�Q�W �L�Q�Y�H�V�W�L�J�D�W�L�R�Q �Z�L�O�O �I�R�F�X�V
�H�[�F�O�X�V�L�Y�H�O�\ �R�Q �W�K�H �D�L�U�F�U�D�I�W �V�H�J�P�H�Q�W �R�I �D �8�$�6 �� �W�K�H �8�$�9 �L�W�V�H�O�I��

������������ �&�O�D�V�V�L�I�L�F�D�W�L�R�Q
�&�D�W�H�J�R�U�L�V�L�Q�J �X�Q�P�D�Q�Q�H�G �D�H�U�L�D�O �Y�H�K�L�F�O�H�V �L�Q �D �V�W�D�Q�G�D�U�G�L�V�H�G �Z�D�\ �K�D�V �E�H�H�Q �D �F�K�D�O�O�H�Q�J�H �I�R�U �G�H�Y�H�O�R�S�H�U�V �D�Q�G
�X�V�H�U�V �D�O�L�N�H�� �5�D�S�L�G �D�G�Y�D�Q�F�H�P�H�Q�W�V �L�Q �W�H�F�K�Q�R�O�R�J�\ �K�D�Y�H �L�Q�W�U�R�G�X�F�H�G �P�D�Q�\ �G�L�I�I�H�U�H�Q�W �W�\�S�H�V �R�I �8�$�9�V �W�R �W�K�H
�P�D�U�N�H�W �L�Q �U�H�F�H�Q�W �G�H�F�D�G�H�V�� �Z�K�L�F�K �K�D�Y�H �E�O�X�U�U�H�G �W�K�H �O�L�Q�H�V �E�H�W�Z�H�H�Q �S�U�H�Y�L�R�X�V�O�\ �H�V�W�D�E�O�L�V�K�H�G �F�D�W�H�J�R�U�L�H�V��
�+�L�V�W�R�U�L�F�D�O�O�\�� �W�K�H �G�H�Y�H�O�R�S�P�H�Q�W �R�I �X�Q�P�D�Q�Q�H�G �W�H�F�K�Q�R�O�R�J�L�H�V �K�D�V �E�H�H�Q �O�H�G �E�\ �P�L�O�L�W�D�U�\ �E�R�G�L�H�V�� �P�R�V�W �Q�R�W�D�E�O�\
�W�K�R�V�H �R�I �W�K�H �8�Q�L�W�H�G �6�W�D�W�H�V �D�Q�G �,�V�U�D�H�O�� �$�V �V�X�F�K�� �R�Y�H�U �W�L�P�H �W�K�H �8�$�9 �F�R�P�P�X�Q�L�W�\ �K�D�V �D�G�R�S�W�H�G �V�R�P�H �R�I
�W�K�H�L�U �F�O�D�V�V�L�I�L�F�D�W�L�R�Q �V�\�V�W�H�P�V�� �2�Q�H �V�X�F�K �F�R�P�P�R�Q �V�\�V�W�H�P �L�V �W�K�H �8�6 �$�L�U �)�R�U�F�H 	„�7�L�H�U �6�\�V�W�H�P	…�� �Z�K�L�F�K �F�O�D�V�V�L�I�L�H�V

��



�� ���� �/�L�W�H�U�D�W�X�U�H �5�H�Y�L�H�Z

�)�L�J�X�U�H �������� �6�F�K�H�P�D�W�L�F �H�[�D�P�S�O�H �R�I �D�Q �8�Q�P�D�Q�Q�H�G �$�H�U�L�D�O �6�\�V�W�H�P �>���@

�8�$�9�V �E�D�V�H�G �R�Q �D�O�W�L�W�X�G�H �D�Q�G �H�Q�G�X�U�D�Q�F�H �>���@�� �7�K�H �7�L�H�U �6�\�V�W�H�P �L�V �S�U�H�V�H�Q�W�H�G �L�Q �7�D�E�O�H��������

�7�D�E�O�H �������� �8�6 �$�L�U �)�R�U�F�H �7�L�H�U �6�\�V�W�H�P �I�R�U �8�$�9 �F�O�D�V�V�L�I�L�F�D�W�L�R�Q �>���@

�7�L�H�U �'�H�V�F�U�L�S�W�L�R�Q �(�[�D�P�S�O�H

�1���$ �6�P�D�O�O���P�L�F�U�R �8�$�9 �%�O�D�F�N �+�R�U�Q�H�W �1�D�Q�R

�, �/�R�Z �D�O�W�L�W�X�G�H�� �O�R�Q�J �H�Q�G�X�U�D�Q�F�H ���/�$�/�(���;�0�R�E�R�W�V �$�S�R�H�Q�D

�,�, �0�H�G�L�X�P �D�O�W�L�W�X�G�H�� �O�R�Q�J �H�Q�G�X�U�D�Q�F�H ���0�$�/�(���0�4���� �3�U�H�G�D�W�R�U

�,�,�� �+�L�J�K �D�O�W�L�W�X�G�H�� �O�R�Q�J �H�Q�G�X�U�D�Q�F�H ���+�$�/�(�� �F�R�Q�Y�H�Q�W�L�R�Q�D�O �5�4���� �*�O�R�E�D�O �+�D�Z�N

�,�,�,�� �+�L�J�K �D�O�W�L�W�X�G�H�� �O�R�Q�J �H�Q�G�X�U�D�Q�F�H ���+�$�/�(�� �O�R�Z���R�E�V�H�U�Y�D�E�O�H �5�4���� �'�D�U�N�6�W�D�U

�$ �P�R�U�H �H�Q�F�R�P�S�D�V�V�L�Q�J �F�O�D�V�V�L�I�L�F�D�W�L�R�Q �L�V �S�U�H�V�H�Q�W�H�G �E�\ �Y�D�Q �%�O�\�H�Q�E�X�U�J�K �>���� �@ �E�D�V�H�G �R�Q �V�L�]�H�� �D�O�W�L�W�X�G�H �D�Q�G
�H�Q�G�X�U�D�Q�F�H�� �$�Q �H�[�F�H�U�S�W �I�U�R�P �W�K�L�V �F�O�D�V�V�L�I�L�F�D�W�L�R�Q �V�\�V�W�H�P �L�V �J�L�Y�H�Q �L�Q �7�D�E�O�H������ �I�R�U �D �I�H�Z �F�O�D�V�V�H�V�� �Z�L�W�K
�D�G�G�H�G �0�D�[�L�P�X�P �7�D�N�H���2�I�I �:�H�L�J�K�W�V ���0�7�2�:�V�� �I�U�R�P �'�D�O�D�P�D�J�N�L�G�L�V �>���� �@�� �$�O�W�K�R�X�J�K �Y�D�Q �%�O�\�H�Q�E�X�U�J�K	…�V �>���� �@
�L�V �D �M�R�X�U�Q�D�O �D�U�W�L�F�O�H �I�U�R�P ���������� �W�K�H �V�D�P�H �F�O�D�V�V�L�I�L�F�D�W�L�R�Q �V�\�V�W�H�P �L�V �X�V�H�G �L�Q �D �P�R�U�H �U�H�F�H�Q�W �S�U�H�V�H�Q�W�D�W�L�R�Q �R�I �K�L�V
�I�U�R�P �������� �>���� �@�� �9�D�Q �%�O�\�H�Q�E�X�U�J�K �>���� �@ �K�D�V �D�O�V�R �E�H�H�Q �F�L�W�H�G �L�Q �P�R�U�H �U�H�F�H�Q�W �S�X�E�O�L�F�D�W�L�R�Q�V�� �L�Q�F�O�X�G�L�Q�J �%�H�Q�G�H�D
�H�W �D�O�� �>���� �@ �L�Q �������� �D�Q�G �'�D�O�D�P�D�J�N�L�G�L�V �>���� �@ �L�Q ���������� �K�H�Q�F�H �V�H�H�P�V �W�R �E�H �D �F�O�D�V�V�L�I�L�F�D�W�L�R�Q �V�\�V�W�H�P �Z�K�L�F�K
�L�V �X�V�H�G �Z�L�W�K�L�Q �W�K�H �8�$�9 �F�R�P�P�X�Q�L�W�\ �X�Q�W�L�O �W�R�G�D�\�� �7�K�L�V �F�O�D�V�V�L�I�L�F�D�W�L�R�Q �Z�L�O�O �E�H �W�K�H �U�H�I�H�U�H�Q�F�H �I�R�U �W�K�H �F�X�U�U�H�Q�W
�L�Q�Y�H�V�W�L�J�D�W�L�R�Q�� �,�W �V�K�R�X�O�G �E�H �Q�R�W�H�G �K�R�Z�H�Y�H�U�� �W�K�D�W �W�K�H�U�H �L�V �Q�R �F�R�Q�V�H�Q�V�X�V �R�Q �S�U�H�F�L�V�H �8�$�9 �F�O�D�V�V�L�I�L�F�D�W�L�R�Q�V
�D�Q�G �G�L�I�I�H�U�H�Q�W �D�X�W�K�R�U�V �K�D�Y�H �G�L�I�I�H�U�H�Q�W �0�7�2�:�� �D�O�W�L�W�X�G�H �D�Q�G �H�Q�G�X�U�D�Q�F�H �F�U�L�W�H�U�L�D �I�R�U �W�K�H �F�O�D�V�V�H�V �J�L�Y�H�Q �L�Q
�7�D�E�O�H�������� �7�K�H�V�H �F�O�D�V�V �F�K�D�U�D�F�W�H�U�L�V�W�L�F�V �D�U�H �W�R �E�H �W�D�N�H�Q �D�V �L�Q�G�L�F�D�W�L�Y�H �J�X�L�G�H�O�L�Q�H�V �I�R�U �W�K�H �S�X�U�S�R�V�H �R�I �8�$�9
�G�L�I�I�H�U�H�Q�W�L�D�W�L�R�Q�� �U�D�W�K�H�U �W�K�D�Q �V�W�U�L�F�W �F�U�L�W�H�U�L�D��

������������ �$�S�S�O�L�F�D�W�L�R�Q�V
�7�K�H�U�H �L�V �D �J�U�R�Z�L�Q�J �G�H�P�D�Q�G �I�R�U �8�$�9�V �L�Q �E�R�W�K �P�L�O�L�W�D�U�\ �D�Q�G �F�L�Y�L�O �D�S�S�O�L�F�D�W�L�R�Q�V�� �D�V �Q�H�Z �Z�D�\�V �W�R �P�D�N�H �X�V�H
�R�I �X�Q�P�D�Q�Q�H�G �V�\�V�W�H�P�V �D�U�H �G�L�V�F�R�Y�H�U�H�G �D�Q�G �W�K�H �V�\�V�W�H�P�V �H�Y�R�O�Y�H �W�R �E�H�W�W�H�U �P�H�H�W �X�V�H�U �Q�H�H�G�V�� �7�K�H �I�R�O�O�R�Z�L�Q�J
�V�X�E�V�H�F�W�L�R�Q�V �S�U�R�Y�L�G�H �D�Q �R�Y�H�U�Y�L�H�Z �R�I �P�L�O�L�W�D�U�\ �D�Q�G �F�L�Y�L�O �D�S�S�O�L�F�D�W�L�R�Q�V �U�H�V�S�H�F�W�L�Y�H�O�\��

�0�L�O�L�W�D�U�\
�8�Q�P�D�Q�Q�H�G �V�\�V�W�H�P�V �Z�H�U�H �E�R�U�Q �R�X�W �R�I �P�L�O�L�W�D�U�\ �U�H�T�X�L�U�H�P�H�Q�W�V�� �(�O�P�H�U �6�S�H�U�U�\	…�V �H�D�U�O�\ �Z�R�U�N �R�Q �J�\�U�R�V�W�D��
�E�L�O�L�V�H�U�V �M�X�V�W �E�H�I�R�U�H �W�K�H �)�L�U�V�W �:�R�U�O�G �:�D�U �Z�D�V �T�X�L�F�N�O�\ �Q�R�W�L�F�H�G �E�\ �W�K�H �8�6 �1�D�Y�\ �D�Q�G �H�Y�H�Q�W�X�D�O�O�\ �O�H�G �W�R �W�K�H
�G�H�Y�H�O�R�S�P�H�Q�W �R�I �W�K�H �+�H�Z�L�W�W���6�S�H�U�U�\ �$�X�W�R�P�D�W�L�F �$�L�U�S�O�D�Q�H�� �D�O�V�R �N�Q�R�Z�Q �D�V �D�Q 	„�D�H�U�L�D�O �W�R�U�S�H�G�R	… �>���� �@�� �6�L�Q�F�H
�W�K�H�Q�� �P�L�O�L�W�D�U�\ �Q�H�H�G�V �K�D�Y�H �O�H�G �W�R �W�K�H �D�G�Y�D�Q�F�H�P�H�Q�W �R�I �8�$�9 �W�H�F�K�Q�R�O�R�J�L�H�V�� �W�U�D�Q�V�I�R�U�P�L�Q�J �W�K�H�P �I�U�R�P �V�L�P�S�O�H



�������� �8�Q�P�D�Q�Q�H�G �$�H�U�L�D�O �9�H�K�L�F�O�H�V ��

�7�D�E�O�H �������� �&�O�D�V�V�L�I�L�F�D�W�L�R�Q �R�I �8�$�9�V �E�D�V�H�G �R�Q �V�L�]�H�� �0�7�2�:�� �D�O�W�L�W�X�G�H �D�Q�G �H�Q�G�X�U�D�Q�F�H �>���� �@ �>���� �@��

�&�D�W�H�J�R�U�\ �$�E�E�U�H�Y�L�D�W�L�R�Q
�0�7�2�:

�>�N�J�@
�)�O�L�J�K�W �$�O�W�L�W�X�G�H

�>�P�@
�(�Q�G�X�U�D�Q�F�H

�>�K�U�@ �(�[�D�P�S�O�H

�0�L�F�U�R �$�L�U �9�H�K�L�F�O�H�V �0�$�9���� ������ �� �0�L�F�U�R�6�W�D�U

�6�P�D�O�O���0�L�Q�L �� ������ ������ ���� �6�X�U�Y�H�\�&�R�S�W�H�U

�&�O�R�V�H �5�D�Q�J�H�&�5 ������������ ���������� ������ �2�E�V�H�U�Y�H�U

�6�K�R�U�W �5�D�Q�J�H�6�5 ������������ ���������� ������ �0�L�U�D�F�K ����

�0�H�G�L�X�P �5�D�Q�J�H �0�5 �������������� ���������� �������� �6�K�D�G�R�Z ������
�/�R�Z �$�O�W�L�W�X�G�H
�/�R�Q�J �(�Q�G�X�U�D�Q�F�H�/�$�/�( ���������� ���������� �!���� �$�H�U�R�V�R�Q�G�H

�0�H�G�L�X�P �$�O�W�L�W�X�G�H
�/�R�Q�J �(�Q�G�X�U�D�Q�F�H�0�$�/�( ���������������������� ���������� �� ���������� ���������� �3�U�H�G�D�W�R�U

�+�L�J�K �$�O�W�L�W�X�G�H
�/�R�Q�J �(�Q�G�X�U�D�Q�F�H�+�$�/�( ���������������������� ������������ �� ������������ ���������� �*�O�R�E�D�O �+�D�Z�N

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

�7�K�H �P�R�V�W �F�R�P�P�R�Q �P�L�O�L�W�D�U�\ �D�S�S�O�L�F�D�W�L�R�Q �R�I �8�$�9�V �W�R�G�D�\ �L�V �V�X�U�Y�H�L�O�O�D�Q�F�H���U�H�F�R�Q�Q�D�L�V�V�D�Q�F�H�� �8�$�9�V �D�F�U�R�V�V
�W�K�H �V�L�]�H �V�S�H�F�W�U�X�P �D�U�H �X�V�H�G �I�R�U �W�K�L�V�� �Z�L�W�K �0�H�G�L�X�P���$�O�W�L�W�X�G�H �/�R�Q�J���(�Q�G�X�U�D�Q�F�H ���0�$�/�(�� �D�Q�G �+�L�J�K���$�O�W�L�W�X�G�H
�/�R�Q�J���(�Q�G�X�U�D�Q�F�H ���+�$�/�(�� �8�$�9�V �W�\�S�L�F�D�O�O�\ �H�P�S�O�R�\�H�G �I�R�U �O�R�Q�J �G�X�U�D�W�L�R�Q �P�L�V�V�L�R�Q�V �U�H�T�X�L�U�L�Q�J �W�R�S���G�R�Z�Q �Y�L�H�Z��
�Z�K�H�U�H�D�V �V�P�D�O�O�H�U �G�H�Y�L�F�H�V �V�X�F�K �D�V �0�L�F�U�R �$�L�U �9�H�K�L�F�O�H�V ���0�$�9�V�� �D�Q�G �P�L�Q�L �8�$�9�V �D�U�H �X�V�H�G �I�R�U �O�R�Z�� �F�O�R�V�H��
�T�X�D�U�W�H�U�V �V�X�U�Y�H�L�O�O�D�Q�F�H�� �L�Q�F�O�X�G�L�Q�J �L�Q�V�L�G�H �E�X�L�O�G�L�Q�J�V��

�$ �V�H�F�R�Q�G �P�L�O�L�W�D�U�\ �D�S�S�O�L�F�D�W�L�R�Q �Z�K�L�F�K �K�D�V �E�H�H�Q �F�R�Y�H�U�H�G �H�[�W�H�Q�V�L�Y�H�O�\ �E�\ �W�K�H �P�H�G�L�D �L�Q �U�H�F�H�Q�W �\�H�D�U�V �L�V �W�K�H �X�V�H
�R�I �8�$�9�V �L�Q �F�R�P�E�D�W �R�S�H�U�D�W�L�R�Q�V�� �7�H�U�P�H�G �8�Q�P�D�Q�Q�H�G �&�R�P�E�D�W �$�H�U�L�D�O �9�H�K�L�F�O�H�V ���8�&�$�9�V���� �W�K�H�V�H �G�H�Y�L�F�H�V �D�U�H
�W�\�S�L�F�D�O�O�\ �R�I �W�K�H �0�$�/�( �W�\�S�H �D�Q�G �D�U�H �H�T�X�L�S�S�H�G �Z�L�W�K �D�L�U�F�U�D�I�W �R�U�G�Q�D�Q�F�H �V�X�F�K �D�V �$�*�0�������� �+�H�O�O�I�L�U�H �P�L�V�V�L�O�H�V��
�7�K�H �0�$�/�( �*�H�Q�H�U�D�O �$�W�R�P�L�F�V �0�4���� �3�U�H�G�D�W�R�U �D�Q�G �L�W�V �V�X�F�F�H�V�V�R�U �W�K�H �0�4���� �5�H�D�S�H�U �K�D�Y�H �E�H�H�Q �X�V�H�G �H�[�W�H�Q��
�V�L�Y�H�O�\ �E�\ �W�K�H �8�Q�L�W�H�G �6�W�D�W�H�V �L�Q �F�R�P�E�D�W �R�S�H�U�D�W�L�R�Q�V �D�U�R�X�Q�G �W�K�H �Z�R�U�O�G�� �L�Q�F�O�X�G�L�Q�J �L�Q �,�U�D�T �D�Q�G �$�I�J�K�D�Q�L�V�W�D�Q��

�0�$�/�( �8�$�9�V �K�D�Y�H �I�R�X�Q�G �P�X�F�K �S�R�S�X�O�D�U�L�W�\ �Z�L�W�K �P�L�O�L�W�D�U�\ �V�H�U�Y�L�F�H�V �D�U�R�X�Q�G �W�K�H �Z�R�U�O�G�� �8�Q�O�L�N�H �+�$�/�(�V �R�U �8�$�9�V
�R�I �V�P�D�O�O�H�U �F�O�D�V�V�H�V�� �0�$�/�(�V �R�S�H�U�D�W�H �D�W �D�Q �D�O�W�L�W�X�G�H �Z�K�L�F�K �D�O�O�R�Z�V �I�R�U �E�R�W�K �V�X�U�Y�H�L�O�O�D�Q�F�H �D�Q�G �G�L�U�H�F�W �V�W�U�L�N�H
�F�D�S�D�E�L�O�L�W�L�H�V�� �7�K�H �0�4���� �3�U�H�G�D�W�R�U �Z�D�V �L�Q�L�W�L�D�O�O�\ �G�H�V�L�J�Q�H�G �D�V �D�Q �X�Q�P�D�Q�Q�H�G �U�H�F�R�Q�Q�D�L�V�V�D�Q�F�H �D�L�U�F�U�D�I�W �D�Q�G
�Z�D�V �O�D�W�H�U �X�S�J�U�D�G�H�G �W�R �F�D�U�U�\ �W�Z�R �+�H�O�O�I�L�U�H �P�L�V�V�L�O�H�V�� �J�L�Y�L�Q�J �L�W �G�X�D�O �F�D�S�D�E�L�O�L�W�\ �D�Q�G �P�D�N�L�Q�J �L�W �R�Q�H �R�I �W�K�H �P�R�V�W
�S�R�S�X�O�D�U �X�Q�P�D�Q�Q�H�G �W�R�R�O�V �L�Q �W�K�H �8�Q�L�W�H�G �6�W�D�W�H�V �P�L�O�L�W�D�U�\ �D�U�V�H�Q�D�O�� �7�K�H �7�X�U�N�L�V�K �P�L�O�L�W�D�U�\ �V�R�X�J�K�W �W�R �K�D�Y�H �D
�G�R�P�H�V�W�L�F �0�$�/�( �D�L�U�F�U�D�I�W �D�Q�G �L�Q �U�H�V�S�R�Q�V�H�� �7�X�U�N�L�V�K �$�H�U�R�V�S�D�F�H �,�Q�G�X�V�W�U�L�H�V �U�R�O�O�H�G���R�X�W �W�K�H �$�Q�N�D �0�$�/�( �8�$�9
�L�Q �������� �>���� �@�� �(�X�U�R�S�H�D�Q �P�L�O�L�W�D�U�\ �V�H�U�Y�L�F�H�V �K�D�Y�H �D�O�V�R �U�H�F�R�J�Q�L�V�H�G �W�K�H �L�P�S�R�U�W�D�Q�F�H �R�I �W�K�H �0�$�/�( �X�Q�P�D�Q�Q�H�G
�D�L�U�F�U�D�I�W�� �Z�K�R�P �X�Q�W�L�O �Q�R�Z �K�D�Y�H �U�H�O�L�H�G �R�Q �$�P�H�U�L�F�D�Q �D�Q�G �,�V�U�D�H�O�L �0�$�/�( �P�R�G�H�O�V�� �,�Q �6�H�S�W�H�P�E�H�U �������� �D �W�Z�R��
�\�H�D�U �G�H�I�L�Q�L�W�L�R�Q �V�W�X�G�\ �E�H�J�D�Q �E�\ �$�L�U�E�X�V �'�H�I�H�Q�F�H �D�Q�G �6�S�D�F�H�� �'�D�V�V�D�X�O�W �$�Y�L�D�W�L�R�Q �D�Q�G �/�H�R�Q�D�U�G�R���)�L�Q�P�H�F�F�D�Q�L�F�D
�X�Q�G�H�U �W�K�H �W�L�W�O�H 	„�(�X�U�R�S�H�D�Q �0�$�/�( �5�H�P�R�W�H�O�\ �3�L�O�R�W�H�G �$�L�U�F�U�D�I�W �6�\�V�W�H�P ���5�3�$�6��	…�� �S�U�H�Y�L�R�X�V�O�\ �N�Q�R�Z�Q �D�V 	„�0�$�/�(
��������	… �>���� �@�� �7�K�H �D�L�P �R�I �W�K�H �(�X�U�R�S�H�D�Q �0�$�/�( �5�3�$�6 �S�U�R�M�H�F�W �L�V �W�R 	„�L�P�S�U�R�Y�H �V�R�Y�H�U�H�L�J�Q�W�\ �D�Q�G �L�Q�G�H�S�H�Q�G�H�Q�F�H	…
�R�I �(�X�U�R�S�H�D�Q �Q�D�W�L�R�Q�V �Z�L�W�K �U�H�V�S�H�F�W �W�R �X�Q�P�D�Q�Q�H�G �D�L�U�F�U�D�I�W�� �)�X�U�W�K�H�U �W�R �W�K�H �H�D�V�W�� �W�K�H �S�X�E�O�L�V�K�L�Q�J �F�R�P�S�D�Q�\
�-�D�Q�H	…�V �U�H�S�R�U�W�H�G �L�Q �-�X�O�\ �������� �W�K�D�W �5�X�V�V�L�D �K�D�V �X�Q�Y�H�L�O�H�G �D �0�$�/�( �8�$�9�� �W�K�H �2�U�L�R�Q���( �>���� �@�� �&�O�H�D�U�O�\�� �W�K�H �0�$�/�(
�8�$�9 �K�D�V �I�R�X�Q�G �S�R�S�X�O�D�U�L�W�\ �L�Q �W�K�H �P�L�O�L�W�D�U�\ �D�U�H�Q�D �D�Q�G �L�V �D�Q �L�P�S�R�U�W�D�Q�W �D�V�V�H�W �I�R�U �D�Q�\ �D�G�Y�D�Q�F�H�G �P�L�O�L�W�D�U�\ �I�R�U�F�H��

�&�L�Y�L�O
�8�Q�P�D�Q�Q�H�G �D�L�U�F�U�D�I�W �K�D�Y�H �V�H�H�Q �D �V�X�U�J�H �L�Q �S�R�S�X�O�D�U�L�W�\ �L�Q �F�L�Y�L�O �D�S�S�O�L�F�D�W�L�R�Q�V �R�Y�H�U �W�K�H �S�D�V�W �W�Z�R �G�H�F�D�G�H�V�� �$
�V�W�X�G�\ �E�\ �+�H�U�U�L�F�N �>���� �@ �L�Q �������� �U�H�Y�H�D�O�H�G �W�K�D�W �8�$�9 �P�D�Q�X�I�D�F�W�X�U�H�U�V �Z�H�U�H �L�Q�F�U�H�D�V�L�Q�J�O�\ �E�H�L�Q�J �D�S�S�U�R�D�F�K�H�G �E�\
�Q�H�Z �S�R�W�H�Q�W�L�D�O �F�X�V�W�R�P�H�U�V �D�I�W�H�U �W�K�H �Y�L�V�L�E�L�O�L�W�\ �8�$�9�V �J�D�L�Q�H�G �G�X�U�L�Q�J �P�L�O�L�W�D�U�\ �R�S�H�U�D�W�L�R�Q�V �L�Q �W�K�H �%�D�O�N�D�Q�V�� �(�Y�H�Q
�D�V �H�D�U�O�\ �D�V ���������� �S�R�W�H�Q�W�L�D�O �F�L�Y�L�O �D�S�S�O�L�F�D�W�L�R�Q�V �R�I �X�Q�P�D�Q�Q�H�G �Y�H�K�L�F�O�H�V �Z�H�U�H �D�S�S�D�U�H�Q�W�� �+�H�U�U�L�F�N �>���� �@ �O�L�V�W�H�G



�� ���� �/�L�W�H�U�D�W�X�U�H �5�H�Y�L�H�Z

�O�D�Z �H�Q�I�R�U�F�H�P�H�Q�W�� �V�F�L�H�Q�F�H �D�Q�G �D�J�U�L�F�X�O�W�X�U�H �D�V �W�K�U�H�H �N�H�\ �F�L�Y�L�O �I�L�H�O�G�V �R�I �L�Q�W�H�U�H�V�W�� �Z�L�W�K �S�R�W�H�Q�W�L�D�O �D�S�S�O�L�F�D�W�L�R�Q�V
�L�Q�F�O�X�G�L�Q�J �E�R�U�G�H�U �S�D�W�U�R�O�� �G�U�X�J �L�Q�W�H�U�G�L�F�W�L�R�Q �D�Q�G �P�R�Q�L�W�R�U�L�Q�J�� �I�L�U�H �V�X�U�Y�H�\ �D�Q�G �F�R�Q�W�U�R�O�� �F�R�D�V�W�D�O �V�X�U�Y�H�L�O�O�D�Q�F�H��
�W�H�O�H�F�R�P�P�X�Q�L�F�D�W�L�R�Q�V �D�Q�G �D�W�P�R�V�S�K�H�U�L�F �U�H�V�H�D�U�F�K�� �9�L�H�Z�V �R�Q �W�K�H �S�R�W�H�Q�W�L�D�O �R�I �8�$�9�V �L�Q �W�K�H �F�L�Y�L�O �V�H�F�W�R�U �Z�H�U�H
�V�K�D�U�H�G �E�\ �P�D�Q�X�I�D�F�W�X�U�H�U�V �W�R�R�� �,�V�U�D�H�O �$�H�U�R�V�S�D�F�H �,�Q�G�X�V�W�U�L�H�V ���,�$�,���� �,�V�U�D�H�O	…�V �O�D�U�J�H�V�W �D�H�U�R�V�S�D�F�H �P�D�Q�X�I�D�F��
�W�X�U�H�U �D�Q�G �D�Q �L�P�S�R�U�W�D�Q�W �S�O�D�\�H�U �L�Q �W�K�H �X�Q�P�D�Q�Q�H�G �D�L�U�F�U�D�I�W �P�D�U�N�H�W�� �S�X�E�O�L�V�K�H�G �D �S�D�S�H�U �L�Q �������� �U�H�I�O�H�F�W�L�Q�J
�P�D�Q�\ �R�I �W�K�H �V�D�P�H �D�S�S�O�L�F�D�W�L�R�Q�V �>���� �@��

�6�L�Q�F�H �W�K�H�Q�� �P�D�Q�\ �R�I �W�K�H�V�H �S�U�H�G�L�F�W�L�R�Q�V �K�D�Y�H �E�H�F�R�P�H �D �U�H�D�O�L�W�\�� �,�Q ���������� �,�$�, �I�O�H�Z �L�W�V �+�H�U�R�Q �0�$�/�( �8�$�9 �L�Q
�.�L�U�X�Q�D�� �6�Z�H�G�H�Q�� �G�H�P�R�Q�V�W�U�D�W�L�Q�J �L�W�V �F�L�Y�L�O �D�S�S�O�L�F�D�W�L�R�Q �F�D�S�D�E�L�O�L�W�L�H�V �D�O�R�Q�J �Z�L�W�K �L�W�V �V�\�Q�W�K�H�W�L�F���D�S�H�U�W�X�U�H �U�D�G�D�U
�D�Q�G �H�O�H�F�W�U�R���R�S�W�L�F �S�D�\�O�R�D�G �>���� �@�� �7�K�H �V�D�P�H �F�R�P�S�D�Q�\ �G�H�P�R�Q�V�W�U�D�W�H�G �D�X�W�R�P�R�E�L�O�H �W�U�D�F�N�L�Q�J�� �F�U�R�Z�G �F�R�Q�W�U�R�O
�D�Q�G �Z�D�W�H�U�Z�D�\ �D�F�W�L�Y�L�W�\ �R�E�V�H�U�Y�D�W�L�R�Q �L�Q �������� �Z�L�W�K �W�K�H �%�L�U�G �(�\�H ������ �8�$�9 �R�Y�H�U �$�P�V�W�H�U�G�D�P �L�Q �W�K�H �1�H�W�K�H�U��
�O�D�Q�G�V �>���� �@�� �$�H�U�R�V�R�Q�G�H �/�W�G �G�H�Y�H�O�R�S�H�G �W�K�H �$�$�, �$�H�U�R�V�R�Q�G�H�� �D �8�$�9 �G�H�V�L�J�Q�H�G �I�R�U �F�L�Y�L�O �S�X�U�S�R�V�H�V �Z�K�L�F�K �L�V
�X�V�H�G �I�R�U �Z�H�D�W�K�H�U �V�X�U�Y�H�\�L�Q�J �D�Q�G �H�Q�Y�L�U�R�Q�P�H�Q�W�D�O �P�R�Q�L�W�R�U�L�Q�J �>���� �@��

�$�O�W�K�R�X�J�K �W�K�H�U�H �K�D�Y�H �E�H�H�Q �P�D�Q�\ �G�H�P�R�Q�V�W�U�D�W�L�R�Q�V �I�R�U �F�L�Y�L�O �D�S�S�O�L�F�D�W�L�R�Q�V �D�Q�G �D�Q �L�Q�F�U�H�D�V�L�Q�J �Q�X�P�E�H�U �R�I �8�$�9�V
�H�P�S�O�R�\�H�G �I�R�U �Y�D�U�L�R�X�V �F�L�Y�L�O �P�L�V�V�L�R�Q�V �R�Y�H�U �W�K�H �\�H�D�U�V�� �W�K�H �F�L�Y�L�O�L�D�Q �P�D�U�N�H�W �I�R�U �8�$�9�V �L�V �F�X�U�U�H�Q�W�O�\ �Q�R�W �D�V �O�D�U�J�H
�D�V �Z�D�V �L�Q�L�W�L�D�O�O�\ �D�Q�W�L�F�L�S�D�W�H�G�� �7�K�H �U�H�D�V�R�Q �I�R�U �W�K�L�V �K�D�V �E�H�H�Q�� �D�Q�G �V�W�L�O�O �L�V�� �D �O�D�F�N �R�I �O�H�J�L�V�O�D�W�L�R�Q �D�Q�G �U�H�J�X�O�D��
�W�L�R�Q�V �J�R�Y�H�U�Q�L�Q�J �W�K�H �I�O�L�J�K�W �R�I �F�L�Y�L�O�L�D�Q �8�$�9�V �L�Q �X�Q�U�H�V�W�U�L�F�W�H�G �D�L�U�V�S�D�F�H �>���� �@�� �7�K�L�V �V�L�W�X�D�W�L�R�Q �L�V �S�U�H�G�L�F�W�H�G �W�R
�F�K�D�Q�J�H �V�R�R�Q�� �D�V �J�R�Y�H�U�Q�P�H�Q�W�V �D�Q�G �U�H�J�X�O�D�W�R�U�\ �E�R�G�L�H�V �D�U�H �L�Q�F�U�H�D�V�L�Q�J �W�K�H�L�U �H�I�I�R�U�W�V �W�R �S�U�R�Y�L�G�L�Q�J �U�H�J�X�O�D�W�R�U�\
�J�X�L�G�H�O�L�Q�H�V �I�R�U �W�K�H �X�V�H �R�I �F�L�Y�L�O �8�$�9�V��

�'�H�V�S�L�W�H �W�K�H �F�X�U�U�H�Q�W �O�D�F�N �R�I �U�H�J�X�O�D�W�L�R�Q�� �W�K�H �0�$�/�( �8�$�9 �K�D�V �V�H�H�Q �F�R�Q�V�L�G�H�U�D�E�O�H �X�V�H �E�\ �J�R�Y�H�U�Q�P�H�Q�W �D�J�H�Q�F�L�H�V
�D�Q�G �U�H�V�H�D�U�F�K �E�R�G�L�H�V �L�Q �W�K�H �S�D�V�W �W�Z�R �G�H�F�D�G�H�V�� �1�$�6�$ �X�V�H�V �W�K�H �$�O�W�D�L�U�� �D �5�H�D�S�H�U �Y�D�U�L�D�Q�W �I�R�U �F�L�Y�L�O �S�X�U�S�R�V�H�V��
�I�R�U �(�D�U�W�K �V�F�L�H�Q�F�H �U�H�V�H�D�U�F�K �D�Q�G �G�H�Y�H�O�R�S�H�G �D �S�U�R�J�U�D�P �Z�L�W�K �W�K�H �8�6 �'�H�S�D�U�W�P�H�Q�W �R�I �$�J�U�L�F�X�O�W�X�U�H �W�R �X�V�H �L�W
�I�R�U �I�R�U�H�V�W �I�L�U�H �P�R�Q�L�W�R�U�L�Q�J �>���� �@�� �,�Q �������� �*�H�Q�H�U�D�O �$�W�R�P�L�F�V �G�H�O�L�Y�H�U�H�G �,�N�K�D�Q�D�� �D�Q�R�W�K�H�U �5�H�D�S�H�U �Y�D�U�L�D�Q�W�� �W�R
�1�$�6�$�� �Z�K�L�F�K �Z�D�V �X�V�H�G �W�R �V�X�S�S�R�U�W �Z�L�O�G�I�L�U�H �R�E�V�H�U�Y�D�W�L�R�Q �>���� �@�� �7�K�H �5�H�D�S�H�U	…�V �\�R�X�Q�J�H�U �E�U�R�W�K�H�U�� �W�K�H �3�U�H�G�D�W�R�U��
�K�D�V �W�Z�R �Y�D�U�L�D�Q�W�V �F�D�O�O�H�G �$�O�W�X�V �, �D�Q�G �$�O�W�X�V �,�,�� �W�K�H �I�R�U�P�H�U �E�H�L�Q�J �X�V�H�G �E�\ �W�K�H �1�D�Y�D�O �3�R�V�W�J�U�D�G�X�D�W�H �6�F�K�R�R�O
�Z�K�L�O�H �W�K�H �O�D�W�W�H�U �E�H�L�Q�J �X�V�H�G �E�\ �1�$�6�$ �>���� �@�� �,�Q �7�X�U�N�H�\�� �,�$�, �+�H�U�R�Q �0�$�/�( �8�$�9�V �Z�H�U�H �S�X�U�F�K�D�V�H�G �I�R�U �E�R�U�G�H�U
�V�X�U�Y�H�L�O�O�D�Q�F�H �>���� �@�� �0�$�/�( �8�$�9�V �R�I�I�H�U �F�O�H�D�U �D�G�Y�D�Q�W�D�J�H�V �R�Y�H�U �V�P�D�O�O�H�U �8�$�9 �W�\�S�H�V �G�X�H �W�R �W�K�H�L�U �D�E�L�O�L�W�\ �W�R �F�D�U�U�\
�U�H�O�D�W�L�Y�H�O�\ �K�H�D�Y�\ �S�D�\�O�R�D�G �U�H�T�X�L�U�H�G �E�\ �U�H�V�H�D�U�F�K �P�L�V�V�L�R�Q�V�� �F�R�P�E�L�Q�H�G �Z�L�W�K �W�K�H�L�U �H�[�W�H�Q�G�H�G �H�Q�G�X�U�D�Q�F�H��



�������� �8�$�9 �3�U�R�S�X�O�V�L�R�Q �6�\�V�W�H�P�V ��

�������� �8�$�9 �3�U�R�S�X�O�V�L�R�Q �6�\�V�W�H�P�V
�7�K�L�V �V�H�F�W�L�R�Q �G�L�V�F�X�V�V�H�V �S�U�R�S�X�O�V�L�R�Q �V�\�V�W�H�P�V �W�U�D�G�L�W�L�R�Q�D�O�O�\ �H�P�S�O�R�\�H�G �E�\ �Y�D�U�L�R�X�V �8�$�9 �F�O�D�V�V�H�V �D�Q�G �W�K�H �F�X�U�U�H�Q�W
�V�W�D�W�H �R�I �W�K�H �D�U�W �R�I �H�D�F�K �S�U�R�S�X�O�V�L�R�Q �V�\�V�W�H�P�� �I�R�F�X�V�L�Q�J �R�Q �0�$�/�( �8�$�9 �D�S�S�O�L�F�D�W�L�R�Q�V�� �7�K�H �U�H�O�H�Y�D�Q�F�H �R�I �W�K�L�V
�V�H�F�W�L�R�Q �W�R �W�K�H �F�X�U�U�H�Q�W �L�Q�Y�H�V�W�L�J�D�W�L�R�Q �O�L�H�V �L�Q �W�K�H �Q�H�H�G �W�R �X�Q�G�H�U�V�W�D�Q�G �8�$�9 �S�U�R�S�X�O�V�L�R�Q �V�\�V�W�H�P�V �L�Q �R�U�G�H�U �W�R��

���� �)�R�U�P�X�O�D�W�H �K�\�S�R�W�K�H�V�H�V �R�Q �Z�K�L�F�K �S�U�R�S�X�O�V�L�R�Q �V�\�V�W�H�P�V �Z�L�O�O �P�R�V�W �O�L�N�H�O�\ �O�H�D�G �W�R �I�H�D�V�L�E�O�H �G�H�V�L�J�Q�V �L�Q �W�K�H
�0�'�2 �F�D�V�H �V�W�X�G�\

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

���� �3�U�R�Y�L�G�H �U�H�F�R�P�P�H�Q�G�D�W�L�R�Q�V �I�R�U �I�X�W�X�U�H �G�H�V�L�J�Q �L�P�S�U�R�Y�H�P�H�Q�W�V �E�D�V�H�G �R�Q �F�X�U�U�H�Q�W �D�F�D�G�H�P�L�F �U�H�V�H�D�U�F�K
�L�Q �W�K�H �I�L�H�O�G �R�I �8�$�9 �S�U�R�S�X�O�V�L�R�Q

�)�L�J�X�U�H �������� �6�K�D�U�H �R�I �S�U�R�S�X�O�V�L�R�Q �V�\�V�W�H�P �W�\�S�H�V �D�P�R�Q�J �8�$�9�V �>���@��

�)�L�J�X�U�H �������� �3�U�R�S�X�O�V�L�R�Q �V�\�V�W�H�P�V �W�\�S�L�F�D�O�O�\ �X�V�H�G �R�Q �8�$�9�V �R�I
�G�L�I�I�H�U�H�Q�W �F�O�D�V�V�H�V �>���@��

�7�R �S�X�W �W�K�H �X�S�F�R�P�L�Q�J �V�H�F�W�L�R�Q�V �L�Q�W�R �F�R�Q�W�H�[�W�� �)�L�J�X�U�H������ �L�Q�G�L�F�D�W�H�V �W�K�H �V�K�D�U�H �R�I �S�U�R�S�X�O�V�L�R�Q �V�\�V�W�H�P �W�\�S�H�V
�D�P�R�Q�J �8�$�9�V �R�I �D�O�O �F�O�D�V�V�H�V�� �(�O�H�F�W�U�L�F �S�U�R�S�X�O�V�L�R�Q �V�H�H�P�V �W�R �E�H �P�R�V�W �S�R�S�X�O�D�U �D�W ������������ �G�X�H �W�R �W�K�H �P�D�Q�\
�G�L�I�I�H�U�H�Q�W �P�L�Q�L �8�$�9�V �D�Q�G �0�$�9�V �Z�K�L�F�K �X�V�H �W�K�H�V�H �V�\�V�W�H�P�V�� �5�H�F�L�S�U�R�F�D�W�L�Q�J �H�Q�J�L�Q�H�V �I�R�O�O�R�Z �Z�L�W�K ������������
�I�R�O�O�R�Z�H�G �E�\ �J�D�V �W�X�U�E�L�Q�H �V�R�O�X�W�L�R�Q�V �D�W ���������� �)�L�J�X�U�H������ �V�K�R�Z�V �Z�K�L�F�K �W�\�S�H�V �R�I �S�U�R�S�X�O�V�L�R�Q �V�\�V�W�H�P�V �D�U�H
�W�\�S�L�F�D�O�O�\ �X�V�H�G �R�Q �8�$�9�V �R�I �G�L�I�I�H�U�H�Q�W �F�O�D�V�V�H�V�� �(�O�H�F�W�U�L�F �V�R�O�X�W�L�R�Q�V �D�U�H �P�D�L�Q�O�\ �U�H�V�H�U�Y�H�G �I�R�U �V�P�D�O�O �8�$�9 �D�S�S�O�L�F�D��
�W�L�R�Q�V �D�Q�G �O�L�J�K�W �+�$�/�( �D�L�U�F�U�D�I�W�� �Z�K�L�O�H �U�H�F�L�S�U�R�F�D�W�L�Q�J �H�Q�J�L�Q�H�V �P�D�N�H �X�S �D �O�D�U�J�H �S�R�U�W�L�R�Q �R�I �P�H�G�L�X�P �D�Q�G �O�D�U�J�H
�8�$�9 �S�U�R�S�X�O�V�L�R�Q �V�\�V�W�H�P�V�� �*�D�V �W�X�U�E�L�Q�H �V�R�O�X�W�L�R�Q�V �D�U�H �X�V�H�G �D�O�P�R�V�W �H�[�F�O�X�V�L�Y�H�O�\ �R�Q �0�$�/�(�� �+�$�/�( �D�Q�G �8�&�$�9�V��
�,�Q�W�H�U�H�V�W�L�Q�J�O�\�� �0�$�/�( �8�$�9�V �X�V�H �H�L�W�K�H�U �U�H�F�L�S�U�R�F�D�W�L�Q�J �H�Q�J�L�Q�H�V �R�U �J�D�V �W�X�U�E�L�Q�H�V �E�X�W �Q�R �H�O�H�F�W�U�L�F �V�R�O�X�W�L�R�Q�V��
�H�Y�H�Q �W�K�R�X�J�K �K�L�J�K�H�U���D�O�W�L�W�X�G�H �D�L�U�F�U�D�I�W �L�Q �W�K�H �+�$�/�( �F�D�W�H�J�R�U�\ �G�R��

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

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



�� ���� �/�L�W�H�U�D�W�X�U�H �5�H�Y�L�H�Z

�P�R�G�L�I�\ �H�Q�J�L�Q�H�V �I�U�R�P �R�W�K�H�U �V�R�X�U�F�H�V�� �U�D�Q�J�L�Q�J �I�U�R�P �O�D�Z�Q �P�R�Z�H�U�V �W�R �P�R�W�R�U�F�\�F�O�H�V �I�R�U �O�R�Z���S�R�Z�H�U �8�$�9�V
�D�Q�G �D�X�W�R�P�R�E�L�O�H�V �W�R �J�H�Q�H�U�D�O �D�Y�L�D�W�L�R�Q �D�L�U�F�U�D�I�W �I�R�U �0�$�/�( �D�Q�G �+�$�/�( �W�\�S�H�V�� �$�O�W�K�R�X�J�K �W�K�L�V �P�H�W�K�R�G �U�H�V�X�O�W�V �L�Q
�I�D�V�W�H�U �G�H�V�L�J�Q �F�\�F�O�H�V�� �L�W �O�H�D�G�V �W�R �V�X�E���R�S�W�L�P�D�O �G�H�V�L�J�Q�V�� �D�V �W�K�H�V�H �H�Q�J�L�Q�H�V �K�D�Y�H �E�H�H�Q �G�H�V�L�J�Q�H�G �I�R�U �G�L�I�I�H�U�H�Q�W
�S�R�Z�H�U �O�H�Y�H�O�V �D�Q�G �W�K�U�R�W�W�O�H �V�H�W�W�L�Q�J�V �L�Q �W�K�H�L�U �R�U�L�J�L�Q�D�O �D�S�S�O�L�F�D�W�L�R�Q�� �8�Q�P�D�Q�Q�H�G �D�L�U�F�U�D�I�W �P�D�Q�X�I�D�F�W�X�U�H�U�V �P�X�V�W
�W�K�X�V �V�H�W�W�O�H �I�R�U �W�K�H �F�O�R�V�H�V�W �D�Y�D�L�O�D�E�O�H �R�S�W�L�R�Q�� �O�H�D�G�L�Q�J �W�R �D �S�R�W�H�Q�W�L�D�O �O�R�V�V �R�I �D�L�U�F�U�D�I�W �S�H�U�I�R�U�P�D�Q�F�H��

�5�H�F�L�S�U�R�F�D�W�L�Q�J �H�Q�J�L�Q�H�V �D�U�H �W�K�H �P�R�V�W �F�R�P�P�R�Q �S�U�R�S�X�O�V�L�R�Q �P�H�W�K�R�G �I�R�U �8�$�9�V �L�Q �W�K�H �0�7�2�: �U�D�Q�J�H �R�I ����
�������� �N�J �>���� �@�� �7�K�H�\ �F�D�Q �E�H �F�D�W�H�J�R�U�L�V�H�G �L�Q�W�R �I�R�X�U���V�W�U�R�N�H�� �W�Z�R���V�W�U�R�N�H �D�Q�G �U�R�W�D�U�\ �W�\�S�H�V�� �)�R�X�U���V�W�U�R�N�H �D�Q�G
�W�Z�R���V�W�U�R�N�H �H�Q�J�L�Q�H�V �D�U�H �G�L�V�F�X�V�V�H�G �L�Q �W�K�L�V �V�H�F�W�L�R�Q�� �D�V �W�K�H�\ �D�U�H �P�R�U�H �F�R�P�P�R�Q �W�K�D�Q �W�K�H �U�R�W�D�U�\ �W�\�S�H��

�5�H�F�L�S�U�R�F�D�W�L�Q�J �S�L�V�W�R�Q �H�Q�J�L�Q�H�V �D�U�H �D �U�H�O�D�W�L�Y�H�O�\ �L�Q�H�[�S�H�Q�V�L�Y�H �S�U�R�S�X�O�V�L�Y�H �V�R�O�X�W�L�R�Q�� �D�V �W�K�H�L�U �W�H�F�K�Q�R�O�R�J�\ �L�V
�Z�H�O�O �X�Q�G�H�U�V�W�R�R�G�� �7�K�H�\ �D�U�H �D �I�U�H�T�X�H�Q�W �F�K�R�L�F�H �D�P�R�Q�J �8�$�9 �G�H�V�L�J�Q�H�U�V�� �E�H�F�D�X�V�H �R�I �W�K�H�L�U �O�R�Z �F�R�V�W�� �H�D�V�H
�R�I �L�P�S�O�H�P�H�Q�W�D�W�L�R�Q �D�Q�G �D �O�D�F�N �R�I �V�P�D�O�O �J�D�V �W�X�U�E�L�Q�H �D�O�W�H�U�Q�D�W�L�Y�H�V �>���� �@�� �'�X�H �W�R �W�K�H�L�U �O�L�Q�H�D�U �P�R�W�L�R�Q �W�K�H�\
�G�R �U�H�V�X�O�W �L�Q �V�L�J�Q�L�I�L�F�D�Q�W �Y�L�E�U�D�W�L�R�Q �K�R�Z�H�Y�H�U�� �Z�K�L�F�K �P�D�\ �K�D�P�S�H�U �R�S�H�U�D�W�L�R�Q�V �Z�L�W�K �K�L�J�K���D�F�F�X�U�D�F�\ �S�D�\�O�R�D�G��
�0�R�U�H �D�G�Y�D�Q�W�D�J�H�V �D�Q�G �G�L�V�D�G�Y�D�Q�W�D�J�H�V �R�I �U�H�F�L�S�U�R�F�D�W�L�Q�J �S�L�V�W�R�Q �H�Q�J�L�Q�H�V �D�U�H �S�U�R�Y�L�G�H�G �L�Q �7�D�E�O�H��������

�7�D�E�O�H �������� �$�G�Y�D�Q�W�D�J�H�V �D�Q�G �G�L�V�D�G�Y�D�Q�W�D�J�H�V �R�I �U�H�F�L�S�U�R�F�D�W�L�Q�J �S�L�V�W�R�Q �H�Q�J�L�Q�H�V �>���� �@ �>���@��

�$�G�Y�D�Q�W�D�J�H�V �'�L�V�D�G�Y�D�Q�W�D�J�H�V

�,�Q�H�[�S�H�Q�V�L�Y�H �9�L�E�U�D�W�L�R�Q

�:�L�G�H�O�\ �X�Q�G�H�U�V�W�R�R�G �W�H�F�K�Q�R�O�R�J�\�1�R�L�V�H

�3�R�W�H�Q�W�L�D�O�O�\ �O�L�J�K�W�Z�H�L�J�K�W�0�D�Q�\ �P�R�Y�L�Q�J �S�D�U�W�V

�3�R�W�H�Q�W�L�D�O�O�\ �F�R�P�S�D�F�W�5�H�T�X�L�U�H�V �V�H�D�O�V �D�Q�G �O�X�E�U�L�F�D�W�L�R�Q

�(�D�V�\ �W�R �R�E�W�D�L�Q �D�Q�G �L�P�S�O�H�P�H�Q�W ���R�I�I���W�K�H���V�K�H�O�I�� �1�R�Q���F�R�Q�V�W�D�Q�W �W�R�U�T�X�H �G�H�O�L�Y�H�U�\

�5�H�F�L�S�U�R�F�D�W�L�Q�J �S�L�V�W�R�Q �H�Q�J�L�Q�H�V �S�R�Z�H�U �D �Y�D�U�L�H�W�\ �R�I �8�$�9�V�� �7�K�H�\ �D�U�H �Y�H�U�\ �F�R�P�P�R�Q �V�R�O�X�W�L�R�Q�V �I�R�U �P�H�G�L�X�P
�D�Q�G �O�D�U�J�H �8�$�9�V �E�X�W �P�D�\ �D�O�V�R �E�H �I�R�X�Q�G �L�Q �V�P�D�O�O�H�U �Y�H�K�L�F�O�H�V�� �V�X�F�K �D�V �W�K�H �+�R�Q�H�\�Z�H�O�O �0�$�9 �>���@�� �7�R�G�D�\��
�P�R�V�W �0�$�/�( �8�$�9�V �D�U�H �S�R�Z�H�U�H�G �E�\ �S�L�V�W�R�Q �H�Q�J�L�Q�H�V�� �Z�L�W�K �W�K�H �I�R�X�U���V�W�U�R�N�H �5�R�W�D�[ ������ �E�H�L�Q�J �D �S�R�S�X�O�D�U �R�S��
�W�L�R�Q �D�P�R�Q�J �8�$�9 �P�D�Q�X�I�D�F�W�X�U�H�U�V �>���� �@�� �7�K�L�V �L�V �E�H�F�D�X�V�H �0�$�/�(�V �U�H�T�X�L�U�H �K�L�J�K�H�U �H�Q�G�X�U�D�Q�F�H �W�K�D�Q �F�D�Q �E�H
�G�H�O�L�Y�H�U�H�G �E�\ �P�R�V�W �F�X�U�U�H�Q�W �H�O�H�F�W�U�L�F �S�U�R�S�X�O�V�L�R�Q �V�R�O�X�W�L�R�Q�V �D�W �W�K�D�W �V�F�D�O�H �E�X�W �D�U�H �D�O�V�R �V�P�D�O�O �H�Q�R�X�J�K �D�Q�G
�I�O�\ �O�R�Z �H�Q�R�X�J�K �Q�R�W �W�R �U�H�T�X�L�U�H �O�D�U�J�H �J�D�V �W�X�U�E�L�Q�H�V�� �6�R�P�H �O�D�U�J�H �0�$�/�( �8�$�9�V �D�U�H �S�R�Z�H�U�H�G �E�\ �W�X�U�E�R�S�U�R�S�V
�K�R�Z�H�Y�H�U�� �V�X�F�K �D�V �W�K�H �*�H�Q�H�U�D�O �$�W�R�P�L�F�V �0�4���� �5�H�D�S�H�U ���D�O�V�R �N�Q�R�Z�Q �D�V �W�K�H �3�U�H�G�D�W�R�U �%���� �7�\�S�L�F�D�O �0�$�/�(
�S�L�V�W�R�Q �H�Q�J�L�Q�H �S�R�Z�H�U �R�X�W�S�X�W�V �D�U�H �D�U�R�X�Q�G �W�K�H ������ �N�: �P�D�U�N�� �Z�L�W�K �W�K�H �S�R�S�X�O�D�U �5�R�W�D�[ ������ �S�U�R�G�X�F�L�Q�J ����
�N�: �R�I �S�R�Z�H�U�� �0�D�Q�\ �0�$�/�( �S�L�V�W�R�Q �H�Q�J�L�Q�H�V �H�P�S�O�R�\ �W�X�U�E�R�F�K�D�U�J�H�U�V�� �Z�K�L�F�K �F�R�P�S�U�H�V�V �D�L�U �E�H�I�R�U�H �L�W �H�Q�W�H�U�V
�W�K�H �H�Q�J�L�Q�H�� �D�O�O�R�Z�L�Q�J �I�R�U �W�\�S�L�F�D�O �0�$�/�( �8�$�9 �V�H�U�Y�L�F�H �F�H�L�O�L�Q�J�V �R�I �D�U�R�X�Q�G ������������ �I�H�H�W�� �7�X�U�E�R�S�U�R�S �V�\�V�W�H�P�V
�D�U�H �X�V�X�D�O�O�\ �H�P�S�O�R�\�H�G �I�R�U �W�K�H �I�H�Z �O�D�U�J�H �0�$�/�( �8�$�9�V �Z�K�L�F�K �R�S�H�U�D�W�H �D�E�R�Y�H �W�K�L�V �D�O�W�L�W�X�G�H��

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

������������ �(�O�H�F�W�U�L�F �S�U�R�S�X�O�V�L�R�Q �V�\�V�W�H�P�V
�(�O�H�F�W�U�L�F �S�U�R�S�X�O�V�L�R�Q �V�\�V�W�H�P�V �I�L�U�V�W �D�S�S�H�D�U�H�G �R�Q �8�$�9�V �L�Q �W�K�H �O�D�W�H ���������V�� �P�X�F�K �O�D�W�H�U �W�K�D�Q �L�Q�W�H�U�Q�D�O �F�R�P��
�E�X�V�W�L�R�Q �H�Q�J�L�Q�H�V �>���� �@�� �7�R�G�D�\ �W�K�H�\ �D�U�H �Y�H�U�\ �S�R�S�X�O�D�U �R�S�W�L�R�Q�V �I�R�U �V�P�D�O�O �X�Q�P�D�Q�Q�H�G �D�L�U�F�U�D�I�W �O�L�N�H �0�$�9�V �D�Q�G
�D�U�H �L�Q�F�U�H�D�V�L�Q�J�O�\ �E�H�L�Q�J �L�Q�Y�H�V�W�L�J�D�W�H�G �I�R�U �D�S�S�O�L�F�D�W�L�R�Q �L�Q �O�D�U�J�H�U �X�Q�P�D�Q�Q�H�G �D�L�U�F�U�D�I�W�� �,�Q �D�Q �H�O�H�F�W�U�L�F �S�U�R�S�X�O��



�������� �8�$�9 �3�U�R�S�X�O�V�L�R�Q �6�\�V�W�H�P�V ��

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

�(�O�H�F�W�U�L�F �S�U�R�S�X�O�V�L�R�Q �V�\�V�W�H�P�V �R�I�I�H�U �P�D�Q�\ �D�G�Y�D�Q�W�D�J�H�V �R�Y�H�U �L�Q�W�H�U�Q�D�O �F�R�P�E�X�V�W�L�R�Q �H�Q�J�L�Q�H�V�� �8�Q�O�L�N�H �W�K�H �O�D�W�W�H�U��
�H�O�H�F�W�U�L�F �P�R�W�R�U�V �V�W�D�U�W �D�Q�G �V�W�R�S �L�Q�V�W�D�Q�W�D�Q�H�R�X�V�O�\�� �U�H�T�X�L�U�H �P�L�Q�L�P�D�O �P�D�L�Q�W�H�Q�D�Q�F�H �D�Q�G �S�U�R�G�X�F�H �D�O�P�R�V�W �Q�R
�Q�R�L�V�H�� �2�Q�H �R�I �W�K�H�L�U �I�H�Z �G�L�V�D�G�Y�D�Q�W�D�J�H�V �L�V �D�O�V�R �W�K�H �U�H�D�V�R�Q �W�K�H�\ �D�U�H �Q�R�W �D�V �Z�L�G�H�O�\ �X�V�H�G �L�Q �P�R�U�H �D�S�S�O�L��
�F�D�W�L�R�Q�V�� �L�Q�F�O�X�G�L�Q�J �0�$�/�( �8�$�9�V�� �P�R�V�W �H�O�H�F�W�U�L�F �S�R�Z�H�U �V�R�X�U�F�H�V �F�X�U�U�H�Q�W�O�\ �F�D�Q�Q�R�W �S�U�R�Y�L�G�H �O�R�Q�J �H�Q�G�X�U�D�Q�F�H
�I�O�L�J�K�W�� �%�H�F�D�X�V�H �R�I �W�K�H�L�U �V�R�X�U�F�H�V	… �O�R�Z �V�S�H�F�L�I�L�F �H�Q�H�U�J�\ �D�V �F�R�P�S�D�U�H�G �W�R �K�\�G�U�R�F�D�U�E�R�Q �I�X�H�O�V�� �H�O�H�F�W�U�L�F �P�R�W�R�U
�V�\�V�W�H�P�V �D�U�H �U�H�V�W�U�L�F�W�H�G �W�R �8�$�9�V �Z�K�L�F�K �W�\�S�L�F�D�O�O�\ �Z�H�L�J�K �O�H�V�V �W�K�D�Q ���N�J�� �D�W �S�R�Z�H�U �R�X�W�S�X�W�V �R�I �O�H�V�V �W�K�D�Q ���N�:
�>���� �@�� �$ �P�R�U�H �H�[�W�H�Q�V�L�Y�H �O�L�V�W �R�I �H�O�H�F�W�U�L�F �S�U�R�S�X�O�V�L�R�Q �D�G�Y�D�Q�W�D�J�H�V �D�Q�G �G�L�V�D�G�Y�D�Q�W�D�J�H�V �L�V �S�U�R�Y�L�G�H�G �L�Q �7�D�E�O�H
�������� �%�D�W�W�H�U�\�� �I�X�H�O �F�H�O�O �D�Q�G �S�K�R�W�R�Y�R�O�W�D�L�F �S�R�Z�H�U �V�R�X�U�F�H�V �D�U�H �G�L�V�F�X�V�V�H�G �L�Q �W�K�H �X�S�F�R�P�L�Q�J �V�H�F�W�L�R�Q�V��

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

�$�G�Y�D�Q�W�D�J�H�V �'�L�V�D�G�Y�D�Q�W�D�J�H�V

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

�V�X�I�I�L�F�L�H�Q�W �H�Q�G�X�U�D�Q�F�H �I�R�U �P�D�Q�\ �8�$�9 �D�S�S�O�L�F�D�W�L�R�Q�V

�+�L�J�K �H�I�I�L�F�L�H�Q�F�\ �3�R�W�H�Q�W�L�D�O �V�H�Q�V�L�W�L�Y�L�W�\ �W�R �O�L�T�X�L�G�V

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

�/�R�Z �Q�R�L�V�H

�(�D�V�L�O�\ �V�F�D�O�D�E�O�H

�%�D�W�W�H�U�L�H�V
�%�D�W�W�H�U�L�H�V �D�U�H �V�H�O�I���F�R�Q�W�D�L�Q�H�G �H�O�H�F�W�U�R�F�K�H�P�L�F�D�O �G�H�Y�L�F�H�V�� �7�K�H�\ �F�R�Q�V�L�V�W �R�I �D �V�L�Q�J�O�H �R�U �P�X�O�W�L�S�O�H �Y�R�O�W�D�L�F �F�H�O�O�V��
�Z�K�L�F�K �F�R�Q�V�L�V�W �R�I �D�Q �D�Q�R�G�H �D�Q�G �D �F�D�W�K�R�G�H�� �F�R�Q�Q�H�F�W�H�G �E�\ �D �F�R�Q�G�X�F�W�L�Y�H �H�O�H�F�W�U�R�O�\�W�H�� �$�V �P�D�\ �E�H �V�H�H�Q �L�Q
�)�L�J�X�U�H�������� �D�Q�L�R�Q�V �I�O�R�Z �W�R �W�K�H �D�Q�R�G�H �Z�K�L�O�H �F�D�W�L�R�Q�V �I�O�R�Z �W�R �W�K�H �F�D�W�K�R�G�H�� �:�L�W�K �D�Q �H�O�H�F�W�U�L�F�D�O �O�R�D�G �S�O�D�F�H�G
�E�H�W�Z�H�H�Q �W�K�H �W�Z�R�� �F�X�U�U�H�Q�W �E�H�J�L�Q�V �W�R �I�O�R�Z�� �%�R�W�K �V�L�Q�J�O�H���X�V�H ���S�U�L�P�D�U�\�� �D�Q�G �U�H�F�K�D�U�J�H�D�E�O�H ���V�H�F�R�Q�G�D�U�\�� �E�D�W��
�W�H�U�L�H�V �D�U�H �X�V�H�G �L�Q �X�Q�P�D�Q�Q�H�G �Y�H�K�L�F�O�H �D�S�S�O�L�F�D�W�L�R�Q�V�� �Z�L�W�K �S�U�L�P�D�U�\ �E�D�W�W�H�U�L�H�V �R�I�I�H�U�L�Q�J �V�X�S�H�U�L�R�U �S�H�U�I�R�U�P�D�Q�F�H
�L�Q �W�K�H �I�R�U�P �R�I �K�L�J�K�H�U �V�S�H�F�L�I�L�F �H�Q�H�U�J�\�� �+�R�Z�H�Y�H�U�� �V�H�F�R�Q�G�D�U�\ �F�H�O�O�V �D�U�H �W�K�H �V�W�D�Q�G�D�U�G �I�R�U �Q�R�Q���H�[�S�H�Q�G�D�E�O�H
�8�$�9�V �G�X�H �W�R �W�K�H �S�U�R�K�L�E�L�W�L�Y�H �F�R�V�W �R�I �F�R�Q�W�L�Q�X�R�X�V�O�\ �U�H�S�O�D�F�L�Q�J �S�U�L�P�D�U�\ �E�D�W�W�H�U�L�H�V��

�6�H�Y�H�U�D�O �E�D�W�W�H�U�\ �F�K�H�P�L�V�W�U�L�H�V �K�D�Y�H �E�H�H�Q �X�V�H�G �R�Y�H�U �W�L�P�H�� �1�L�F�N�H�O���F�D�G�P�L�X�P ���1�L�&�G�� �E�D�W�W�H�U�L�H�V �Z�H�U�H �S�R�S��
�X�O�D�U �L�Q �W�K�H ���������V �D�Q�G ���������V�� �7�K�H�V�H �Z�H�U�H �E�U�L�H�I�O�\ �U�H�S�O�D�F�H�G �E�\ �Q�L�F�N�H�O �P�H�W�D�O �K�\�G�U�L�G�H ���1�L�0�+�� �E�D�W�W�H�U�L�H�V
�W�R�Z�D�U�G�V �W�K�H �H�Q�G �R�I �W�K�H ���������V�� �6�L�Q�F�H �W�K�H�Q�� �W�K�H �G�R�P�L�Q�D�Q�W �E�D�W�W�H�U�\ �W�\�S�H�V �K�D�Y�H �E�H�H�Q �O�L�W�K�L�X�P���L�R�Q ���/�L���,�R�Q��
�D�Q�G �O�L�W�K�L�X�P���L�R�Q���S�R�O�\�P�H�U ���/�L���3�R���� �D�V �W�K�H�\ �E�R�W�K �K�D�Y�H �D �K�L�J�K�H�U �V�S�H�F�L�I�L�F �H�Q�H�U�J�\ �W�K�D�Q �W�K�H �U�H�V�W �D�Q�G �D�U�H �P�R�U�H
�H�Q�Y�L�U�R�Q�P�H�Q�W�D�O�O�\ �I�U�L�H�Q�G�O�\ �W�R �G�L�V�S�R�V�H �R�I�� �/�L�W�K�L�X�P �V�X�O�S�K�X�U ���/�L�6�� �L�V �D�Q �X�S���D�Q�G���F�R�P�L�Q�J �E�D�W�W�H�U�\ �F�K�H�P�L�V�W�U�\��
�Z�K�L�F�K �S�U�R�P�L�V�H�V �H�Y�H�U �K�L�J�K�H�U �V�S�H�F�L�I�L�F �H�Q�H�U�J�\ �W�K�D�Q �/�L���,�R�Q �D�Q�G �/�L���3�R �E�D�W�W�H�U�L�H�V �>���� �@��

�$�G�Y�D�Q�W�D�J�H�V �R�I �E�D�W�W�H�U�L�H�V �R�Y�H�U �R�W�K�H�U �H�O�H�F�W�U�L�F �S�R�Z�H�U �V�R�X�U�F�H�V �L�Q�F�O�X�G�H �W�K�H�L�U �O�D�F�N �R�I �D�Q �H�[�W�H�U�Q�D�O �F�R�Q�V�X�P�D�E�O�H��
�W�K�H�L�U �K�L�J�K �H�I�I�L�F�L�H�Q�F�\ �D�Q�G �Y�L�U�W�X�D�O�O�\ �Q�R �Q�R�L�V�H�� �7�K�H�L�U �S�U�L�P�D�U�\ �G�L�V�D�G�Y�D�Q�W�D�J�H �L�V �W�K�H�L�U �O�R�Z �V�S�H�F�L�I�L�F �H�Q�H�U�J�\
�F�R�P�S�D�U�H�G �W�R �F�R�Q�V�X�P�D�E�O�H �I�X�H�O�V �O�L�N�H �K�\�G�U�R�F�D�U�E�R�Q�V �R�U �K�\�G�U�R�J�H�Q�� �7�R �S�X�W �W�K�L�V �L�Q �S�H�U�V�S�H�F�W�L�Y�H�� �D�Y�L�D�W�L�R�Q �M�H�W
�W�X�U�E�L�Q�H �I�X�H�O ���-�H�W �$������ �K�D�V �D �V�S�H�F�L�I�L�F �H�Q�H�U�J�\ �R�I �������� �0�-���N�J�� �Z�K�L�O�H �/�L���3�R �E�D�W�W�H�U�L�H�V �F�D�Q �R�Q�O�\ �U�H�D�F�K �V�S�H�F�L�I�L�F
�H�Q�H�U�J�L�H�V �R�I �O�H�V�V �W�K�D�Q �R�Q�H �0�-���N�J �>���� �@ �>���� �@�� �$�O�W�K�R�X�J�K �E�H�W�W�H�U �W�K�D�Q �/�L���,�R�Q �D�Q�G �/�L���3�R�� �/�L�6 �E�D�W�W�H�U�L�H�V �Z�L�W�K
�W�K�H�L�U �S�U�H�G�L�F�W�H�G ������ �0�-���N�J �V�W�L�O�O �F�D�Q�Q�R�W �F�R�P�S�H�W�H �Z�L�W�K �O�L�T�X�L�G �F�R�Q�V�X�P�D�E�O�H �I�X�H�O�V �>���� �@�� �0�R�U�H �D�G�Y�D�Q�W�D�J�H�V �D�Q�G
�G�L�V�D�G�Y�D�Q�W�D�J�H�V �R�I �E�D�W�W�H�U�L�H�V �I�R�U �8�$�9 �X�V�H �D�U�H �S�U�H�V�H�Q�W�H�G �L�Q �7�D�E�O�H��������

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



���� ���� �/�L�W�H�U�D�W�X�U�H �5�H�Y�L�H�Z

�)�L�J�X�U�H �������� �6�F�K�H�P�D�W�L�F �R�I �D �Y�R�O�W�D�L�F �F�H�O�O �>���@��

�7�D�E�O�H �������� �$�G�Y�D�Q�W�D�J�H�V �D�Q�G �G�L�V�D�G�Y�D�Q�W�D�J�H�V �R�I �E�D�W�W�H�U�L�H�V �>���@��

�$�G�Y�D�Q�W�D�J�H�V �'�L�V�D�G�Y�D�Q�W�D�J�H�V

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

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

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

�1�R �Z�D�V�W�H �S�U�R�G�X�F�W�V �+�H�D�W�L�Q�J �G�X�H �W�R �L�Q�W�H�U�Q�D�O �U�H�V�L�V�W�D�Q�F�H

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

�+�L�V�W�R�U�L�F�D�O�O�\�� �8�$�9�V �R�S�H�U�D�W�L�Q�J �S�X�U�H�O�\ �R�Q �E�D�W�W�H�U�\ �S�R�Z�H�U �K�D�Y�H �E�H�H�Q �O�L�P�L�W�H�G �W�R �W�K�H �0�$�9 �D�Q�G �P�L�Q�L���8�$�9 �F�O�D�V�V�H�V��
�H�[�D�P�S�O�H�V �E�H�L�Q�J �W�K�H �(�0�7 �$�O�D�G�L�Q�� �$�H�U�R�9�L�U�R�Q�P�H�Q�W �:�D�V�S �D�Q�G �/�R�F�N�K�H�H�G �0�D�U�W�L�Q �'�H�V�H�U�W �+�D�Z�N�� �$�O�O �W�K�U�H�H �R�I
�W�K�H�V�H �Y�H�K�L�F�O�H�V �H�P�S�O�R�\ �/�L���,�R�Q �E�D�W�W�H�U�L�H�V �D�Q�G �K�D�Y�H �H�Q�G�X�U�D�Q�F�H�V �D�U�R�X�Q�G �W�K�H �R�Q�H �K�R�X�U �P�D�U�N�� �D �W�\�S�L�F�D�O �Y�D�O�X�H
�I�R�U �S�X�U�H �E�D�W�W�H�U�\���S�R�Z�H�U�H�G �V�\�V�W�H�P�V �R�I �W�K�H�L�U �V�L�]�H �>���@�� �/�D�U�J�H�U �8�$�9 �V�\�V�W�H�P�V �Z�K�L�F�K �L�Q�F�R�U�S�R�U�D�W�H �E�D�W�W�H�U�L�H�V
�W�\�S�L�F�D�O�O�\ �G�R �V�R �L�Q �D �K�\�E�U�L�G �S�U�R�S�X�O�V�L�R�Q �V�\�V�W�H�P�� �W�K�R�X�J�K �W�K�H �X�V�H �R�I �S�K�R�W�R�Y�R�O�W�D�L�F �F�H�O�O�V �D�Q�G �E�D�W�W�H�U�L�H�V�� �$�Q �H�[��
�D�P�S�O�H �R�I �V�X�F�K �D �8�$�9 �L�V �W�K�H �+�H�O�L�R�V�� �D �+�$�/�( �V�R�O�D�U���S�R�Z�H�U�H�G �8�$�9 �Z�L�W�K �O�L�W�K�L�X�P �E�D�W�W�H�U�L�H�V �I�R�U �Q�L�J�K�W �R�S�H�U�D�W�L�R�Q��
�Z�K�L�F�K �V�H�W �D �V�X�V�W�D�L�Q�H�G �K�R�U�L�]�R�Q�W�D�O �I�O�L�J�K�W �D�O�W�L�W�X�G�H �U�H�F�R�U�G �R�I �������������I�W �L�Q �������� �>���� �@�� �$ �V�H�F�R�Q�G �H�[�D�P�S�O�H �L�V �W�K�H
�4�L�Q�H�W�L�4 �=�H�S�K�\�U ���� �D �+�$�/�( �V�R�O�D�U���S�R�Z�H�U�H�G �����N�J �X�Q�P�D�Q�Q�H�G �D�L�U�F�U�D�I�W �I�L�W�W�H�G �Z�L�W�K �O�L�W�K�L�X�P �V�X�O�S�K�X�U �E�D�W�W�H�U�L�H�V
�>���� �@�� �,�Q �������� �W�K�H �=�H�S�K�\�U �V�H�W �W�K�H �F�X�U�U�H�Q�W �Z�R�U�O�G �H�Q�G�X�U�D�Q�F�H �U�H�F�R�U�G �I�R�U �D�Q �X�Q�P�D�Q�Q�H�G �Y�H�K�L�F�O�H�� �V�W�D�\�L�Q�J
�D�O�R�I�W �I�R�U ���� �G�D�\�V �D�Q�G ���� �P�L�Q�X�W�H�V�� �/�R�R�N�L�Q�J �D�W �W�K�H �0�$�/�( �F�O�D�V�V�� �3�D�Q�D�J�L�R�W�R�X �H�W �D�O�� �>���� �@ �X�Q�G�H�U�W�R�R�N �D
�F�R�Q�F�H�S�W�X�D�O �G�H�V�L�J�Q �V�W�X�G�\ �R�I �D �0�$�/�( �V�R�O�D�U���E�D�W�W�H�U�\ �K�\�E�U�L�G �8�$�9�� �F�O�D�L�P�H�G �W�R �R�S�H�U�D�W�H �D�W �������������I�W �I�R�U �R�Y�H�U
���� �K�R�X�U�V�� �Z�L�W�K �X�S �W�R �����N�J �R�I �S�D�\�O�R�D�G��

�:�K�D�W �W�K�H�V�H �H�[�D�P�S�O�H�V �V�K�R�Z �L�V �W�K�D�W �D�O�W�K�R�X�J�K �F�X�U�U�H�Q�W �E�D�W�W�H�U�L�H�V �K�D�Y�H �O�R�Z �V�S�H�F�L�I�L�F �H�Q�H�U�J�L�H�V �D�Q�G �F�D�Q �R�Q�O�\
�S�U�R�Y�L�G�H �V�K�R�U�W �H�Q�G�X�U�D�Q�F�H �I�O�L�J�K�W �I�R�U �S�X�U�H �E�D�W�W�H�U�\���S�R�Z�H�U�H�G �V�\�V�W�H�P�V�� �W�K�H�\ �D�U�H �F�U�X�F�L�D�O �W�R �W�K�H �D�F�K�L�H�Y�H�P�H�Q�W
�R�I �O�R�Q�J �H�Q�G�X�U�D�Q�F�H �H�O�H�F�W�U�L�F �I�O�L�J�K�W �Z�K�H�Q �L�Q�F�R�U�S�R�U�D�W�H�G �L�Q�W�R �D �K�\�E�U�L�G �V�\�V�W�H�P�� �7�K�L�V �L�V �H�Y�H�Q �W�K�H �F�D�V�H �I�R�U
�O�D�U�J�H �8�$�9�V �O�L�N�H �0�$�/�(�V �D�Q�G �+�$�/�(�V�� �Z�K�L�F�K �D�W �E�H�V�W �Z�R�X�O�G �K�D�Y�H �H�Q�G�X�U�D�Q�F�H�V �R�I �R�Q�O�\ �D �I�H�Z �K�R�X�U�V �R�Q �S�X�U�H�O�\
�E�D�W�W�H�U�\���S�R�Z�H�U�H�G �V�\�V�W�H�P�V�� �$�S�D�U�W �I�U�R�P �V�R�O�D�U���E�D�W�W�H�U�\ �K�\�E�U�L�G�V�� �W�K�H �X�V�H �R�I �E�D�W�W�H�U�L�H�V �P�D�\ �S�U�R�Y�H �F�U�X�F�L�D�O �I�R�U
�W�K�H �V�X�F�F�H�V�V�I�X�O �D�G�R�S�W�L�R�Q �R�I �I�X�H�O �F�H�O�O �V�\�V�W�H�P�V �E�\ �8�$�9 �P�D�Q�X�I�D�F�W�X�U�H�U�V �D�V �Z�H�O�O�� �7�K�L�V �Z�L�O�O �E�H �G�L�V�F�X�V�V�H�G �L�Q
�W�K�H �X�S�F�R�P�L�Q�J �V�H�F�W�L�R�Q �R�Q �I�X�H�O �F�H�O�O�V��



�������� �8�$�9 �3�U�R�S�X�O�V�L�R�Q �6�\�V�W�H�P�V ����

�)�X�H�O �F�H�O�O�V
�7�R �D�F�K�L�H�Y�H �O�R�Q�J�H�U �H�Q�G�X�U�D�Q�F�H�V �W�K�D�Q �D�U�H �D�O�O�R�Z�D�E�O�H �E�\ �F�X�U�U�H�Q�W �E�D�W�W�H�U�L�H�V�� �U�H�V�H�D�U�F�K �K�D�V �L�Q�F�U�H�D�V�L�Q�J�O�\ �I�R��
�F�X�V�H�G �R�Q �I�X�H�O �F�H�O�O�V �D�V �H�O�H�F�W�U�L�F �S�R�Z�H�U �J�H�Q�H�U�D�W�R�U�V�� �$ �I�X�H�O �F�H�O�O �F�R�Q�V�X�P�H�V �D�Q �H�[�W�H�U�Q�D�O�O�\���V�W�R�U�H�G �I�X�H�O �V�X�F�K
�D�V �K�\�G�U�R�J�H�Q �E�X�W �G�R�H�V �Q�R�W �V�X�I�I�H�U �I�U�R�P �W�K�H �L�Q�H�I�I�L�F�L�H�Q�F�L�H�V �L�Q�Y�R�O�Y�H�G �L�Q �F�R�P�E�X�V�W�L�R�Q �S�U�R�F�H�V�V�H�V�� �5�D�W�K�H�U�� �D
�F�D�W�D�O�\�V�W �F�R�Q�Y�H�U�W�V �W�K�H
M�¼�L�Q�W�R �D �S�R�V�L�W�L�Y�H �K�\�G�U�R�J�H�Q �D�W�R�P �D�Q�G �D �I�U�H�H �H�O�H�F�W�U�R�Q�� �7�K�H �L�R�Q �S�D�V�V�H�V �W�K�U�R�X�J�K
�W�K�H �H�O�H�F�W�U�R�O�\�W�H �W�R �W�K�H �F�D�W�K�R�G�H�� �F�U�H�D�W�L�Q�J �D �S�R�W�H�Q�W�L�D�O �G�L�I�I�H�U�H�Q�F�H�� �D�Q�G �F�R�P�E�L�Q�H�V �Z�L�W�K �R�[�\�J�H�Q �D�Q�G �W�K�H �I�U�H�H
�H�O�H�F�W�U�R�Q �W�R �E�H�F�R�P�H
M�¼
T�� �$ �V�F�K�H�P�D�W�L�F �R�I �W�K�H �S�U�R�F�H�V�V �L�V �J�L�Y�H�Q �L�Q �)�L�J�X�U�H�������� �7�K�H �I�X�H�O �F�H�O�O	…�V �N�H�\ �G�L�I�I�H�U�H�Q�F�H
�W�R �D �E�D�W�W�H�U�\ �L�V �W�K�D�W �L�W�V �I�X�H�O �L�V �H�[�W�H�U�Q�D�O�O�\ �V�W�R�U�H�G�� �P�H�D�Q�L�Q�J �D �I�X�H�O �F�H�O�O �F�D�Q �R�S�H�U�D�W�H �I�R�U �D�V �O�R�Q�J �D�V �W�K�H �I�X�H�O �L�V
�S�U�R�Y�L�G�H�G�� �:�L�W�K �D �K�L�J�K �H�Q�H�U�J�\ �I�X�H�O �O�L�N�H �K�\�G�U�R�J�H�Q�� �W�K�L�V �F�D�Q �U�H�V�X�O�W �L�Q �O�R�Q�J �H�Q�G�X�U�D�Q�F�H �R�S�H�U�D�W�L�R�Q�� �S�U�R�Y�L�G�H�G
�H�Q�R�X�J�K �K�\�G�U�R�J�H�Q �L�V �H�D�V�L�O�\ �V�W�R�U�H�G �R�Q���E�R�D�U�G�� �&�R�P�P�R�Q �V�W�R�U�D�J�H �P�H�W�K�R�G�V �D�U�H �L�Q �J�D�V�H�R�X�V �I�R�U�P�� �F�U�\�R�J�H�Q�L�F
�O�L�T�X�L�G �I�R�U�P �D�Q�G �F�K�H�P�L�F�D�O �K�\�G�U�L�G�H �V�W�R�U�D�J�H�� �9�D�U�L�R�X�V �W�\�S�H�V �R�I �I�X�H�O �F�H�O�O�V �H�[�L�V�W�� �L�Q�F�O�X�G�L�Q�J �D�O�N�D�O�L�Q�H �I�X�H�O �F�H�O�O�V
���$�)�&���� �S�U�R�W�R�Q �H�[�F�K�D�Q�J�H �P�H�P�E�U�D�Q�H �I�X�H�O �F�H�O�O�V ���3�(�0�)�&���� �D�Q�G �V�R�O�L�G �R�[�L�G�H �I�X�H�O �F�H�O�O�V ���6�2�)�&�� �W�R �Q�D�P�H �D �I�H�Z
�>���� �@�� �3�(�0�)�&�V �D�U�H �W�K�H �P�R�V�W �S�U�R�P�L�V�L�Q�J �W�\�S�H �I�R�U �D�S�S�O�L�F�D�W�L�R�Q�V �R�Q �8�$�9�V �D�Q�G �D�U�H �W�K�X�V �W�K�H �I�R�F�X�V �R�I �W�K�L�V
�G�L�V�F�X�V�V�L�R�Q �>���@ �>���� �@��

�)�L�J�X�U�H �������� �6�F�K�H�P�D�W�L�F �R�I �D �K�\�G�U�R�J�H�Q �I�X�H�O �F�H�O�O �>���@��

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

�7�D�E�O�H �������� �$�G�Y�D�Q�W�D�J�H�V �D�Q�G �G�L�V�D�G�Y�D�Q�W�D�J�H�V �R�I �I�X�H�O �F�H�O�O�V �>���@��

�$�G�Y�D�Q�W�D�J�H�V �'�L�V�D�G�Y�D�Q�W�D�J�H�V

�+�L�J�K�H�U �V�S�H�F�L�I�L�F �H�Q�H�U�J�\ �W�K�D�Q �E�D�W�W�H�U�L�H�V�9�H�U�\ �O�R�Z �H�Q�H�U�J�\ �G�H�Q�V�L�W�\ �R�I �K�\�G�U�R�J�H�Q

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

�5�H�Y�H�U�V�L�E�O�H �U�H�D�F�W�L�R�Q �K�D�V �U�H�J�H�Q�H�U�D�W�L�Y�H �S�U�R�S�H�U�W�L�H�V�&�R�P�S�O�H�[

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

�(�D�V�L�O�\ �V�F�D�O�D�E�O�H �1�R�W �\�H�W �P�D�W�X�U�H�G �W�H�F�K�Q�R�O�R�J�\

�$�O�W�K�R�X�J�K �I�X�H�O �F�H�O�O �U�H�V�H�D�U�F�K �G�D�W�H�V �E�D�F�N �W�R �W�K�H �H�D�U�O�\ ���������V �D�Q�G �3�(�0�)�& �W�H�F�K�Q�R�O�R�J�\ �Z�D�V �G�H�Y�H�O�R�S�H�G �D�V



���� ���� �/�L�W�H�U�D�W�X�U�H �5�H�Y�L�H�Z

�H�D�U�O�\ �D�V �W�K�H ���������V�� �W�K�H �F�R�Q�F�H�S�W �R�I �I�X�H�O �F�H�O�O �X�V�H �I�R�U �X�Q�P�D�Q�Q�H�G �D�L�U�F�U�D�I�W �L�V �U�H�O�D�W�L�Y�H�O�\ �Q�H�Z �>���� �@�� �7�K�H �I�L�U�V�W
�X�V�H �R�I �I�X�H�O �F�H�O�O�V �I�R�U �8�$�9 �S�R�Z�H�U �D�Q�G �S�U�R�S�X�O�V�L�R�Q �Z�D�V �G�H�P�R�Q�V�W�U�D�W�H�G �E�\ �$�H�U�R�9�L�U�R�Q�P�H�Q�W �L�Q �������� �X�V�L�Q�J �D
�3�(�0�)�& �>���� �@�� �)�U�R�P �W�K�H�Q �X�Q�W�L�O ���������� �%�U�D�G�O�H�\ �H�W �D�O�� �>���� �@ �O�L�V�W �D �W�R�W�D�O �R�I ���� �3�(�0�)�& �D�Q�G �R�Q�H �6�2�)�& �8�$�9
�G�H�P�R�Q�V�W�U�D�W�L�R�Q�V�� �V�K�R�Z�Q �L�Q �7�D�E�O�H������ �D�O�R�Q�J �Z�L�W�K �W�K�H�L�U �F�R�U�U�H�V�S�R�Q�G�L�Q�J �H�Q�G�X�U�D�Q�F�H�V�� �%�\ ���������� �'�L�F�N�V �>���� �@
�U�H�S�R�U�W�H�G ���� �I�X�H�O �F�H�O�O���S�R�Z�H�U�H�G �8�$�9 �I�O�L�J�K�W�V �K�D�G �E�H�H�Q �G�H�P�R�Q�V�W�U�D�W�H�G�� �7�K�H �O�D�W�H �D�G�R�S�W�L�R�Q �R�I �I�X�H�O �F�H�O�O�V �W�R
�8�$�9�V �D�Q�G �D�Y�L�D�W�L�R�Q �L�Q �J�H�Q�H�U�D�O�� �F�R�P�S�D�U�H�G �W�R �V�W�D�W�L�R�Q�D�U�\ �S�R�Z�H�U �J�H�Q�H�U�D�W�L�R�Q �D�Q�G �D�X�W�R�P�R�W�L�Y�H �S�U�R�S�X�O�V�L�R�Q�� �L�V
�O�L�N�H�O�\ �W�K�H �U�H�V�X�O�W �R�I �D�Y�L�D�W�L�R�Q	…�V �G�H�P�D�Q�G�L�Q�J �U�H�T�X�L�U�H�P�H�Q�W�V �R�Q �I�X�H�O �F�H�O�O �G�H�V�L�J�Q�V�� �%�U�D�G�O�H�\ �H�W �D�O�� �>���� �@ �L�G�H�Q�W�L�I�\
�W�K�H �Q�H�H�G �I�R�U �F�R�P�S�D�F�W �U�H�D�F�W�D�Q�W �V�W�R�U�D�J�H �V�\�V�W�H�P�V�� �D�L�U �F�R�P�S�U�H�V�V�L�R�Q �V�\�V�W�H�P�V �I�R�U �K�L�J�K �D�O�W�L�W�X�G�H �I�O�L�J�K�W �D�Q�G
�Z�D�W�H�U �D�Q�G �W�K�H�U�P�D�O �P�D�Q�D�J�H�P�H�Q�W �V�W�U�D�W�H�J�L�H�V �D�W �D�O�W�L�W�X�G�H �D�V �W�K�U�H�H �N�H�\ �U�H�T�X�L�U�H�P�H�Q�W�V �D�Y�L�D�W�L�R�Q �D�S�S�O�L�F�D�W�L�R�Q�V
�L�P�S�R�V�H �R�Q �I�X�H�O �F�H�O�O �G�H�V�L�J�Q�� �8�Q�W�L�O �U�H�F�H�Q�W�O�\ �K�R�Z�H�Y�H�U�� �G�H�V�L�J�Q�H�U�V �D�Q�G �G�H�Y�H�O�R�S�H�U�V �R�I �I�X�H�O �F�H�O�O �V�\�V�W�H�P�V �K�D�Y�H
�F�D�W�H�U�H�G �W�R �W�K�H �Q�H�H�G�V �R�I �W�K�H �V�W�D�W�L�R�Q�D�U�\ �S�R�Z�H�U �J�H�Q�H�U�D�W�L�R�Q �D�Q�G �D�X�W�R�P�R�W�L�Y�H �V�H�F�W�R�U�V�� �Q�R�W �V�R �P�X�F�K �W�R �W�K�R�V�H
�R�I �W�K�H �D�Y�L�D�W�L�R�Q �L�Q�G�X�V�W�U�\�� �P�H�D�Q�L�Q�J �W�\�S�L�F�D�O �I�X�H�O �F�H�O�O �G�H�V�L�J�Q�V �G�R �Q�R�W �L�Q�F�O�X�G�H �D�L�U�F�U�D�I�W���V�S�H�F�L�I�L�F �G�H�V�L�J�Q �F�R�Q�V�L�G��
�H�U�D�W�L�R�Q�V �>���� �@��

�7�D�E�O�H �������� �3�X�E�O�L�V�K�H�G �I�X�H�O �F�H�O�O���S�R�Z�H�U�H�G �8�$�9 �G�H�P�R�Q�V�W�U�D�W�L�R�Q�V �X�Q�W�L�O �������� �L�Q �F�K�U�R�Q�R�O�R�J�L�F�D�O �R�U�G�H�U �>���� �@��

�2�U�J�D�Q�L�]�D�W�L�R�Q �)�X�H�O �F�H�O�O �W�\�S�H
�5�H�D�F�W�D�Q�W

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

�$�H�U�R�9�L�U�R�Q�P�H�Q�W �,�Q�F ������������ �3�(�0�)�& 
M�¼�V�R�G�L�X�P �E�R�U�R�K�\�G�U�L�G�H ������ �K�R�X�U�V

�$�H�U�R�9�L�U�R�Q�P�H�Q�W �,�Q�F ������������ �3�(�0�)�& 
M�¼�F�U�\�R�J�H�Q�L�F ���� �K�R�X�U�V

�)�D�F�K�K�R�F�K�V�F�K�X�O�H �:�L�H�V�E�D�G�H�Q �������������3�(�0�)�& 
M�¼�J�D�V�H�R�X�V ���� �V�H�F�R�Q�G�V

�1�D�Y�D�O �5�H�V�H�D�U�F�K �/�D�E�R�U�D�W�R�U�\ �������������3�(�0�)�& 
M�¼�J�D�V�H�R�X�V ������ �K�R�X�U�V

�$�G�D�S�W�L�Y�H �0�D�W�H�U�L�D�O�V �,�Q�F ������������ �6�2�)�& �3�U�R�S�D�Q�H �� �K�R�X�U�V

�*�H�R�U�J�L�D �,�Q�V�W�L�W�X�W�H �R�I �7�H�F�K�Q�R�O�R�J�\ �������������3�(�0�)�& 
M�¼�J�D�V�H�R�X�V �������� �K�R�X�U�V

�&�D�O�L�I�R�U�Q�L�D �6�W�D�W�H �8�Q�L�Y�H�U�V�L�W�\ �������������3�(�0�)�& 
M�¼�J�D�V�H�R�X�V �������� �K�R�X�U�V

�'�/�5�� �*�H�U�P�D�Q �$�H�U�R�V�S�D�F�H �&�H�Q�W�U�H�� �+�\�)�L�V�K ������������ �3�(�0�)�&
M�¼�J�D�V�H�R�X�V �������� �K�R�X�U�V
�&�D�O�L�I�R�U�Q�L�D �6�W�D�W�H �8�Q�L�Y�H�U�V�L�W�\ �D�Q�G
�2�N�O�D�K�R�P�D �6�W�D�W�H �8�Q�L�Y�H�U�V�L�W�\ �������������3�(�0�)�& 
M�¼�J�D�V�H�R�X�V ���� �K�R�X�U�V

�.�R�U�H�D �$�G�Y�D�Q�F�H�G �,�Q�V�W�L�W�X�W�H �R�I �6�F�L�H�Q�F�H
�D�Q�G �7�H�F�K�Q�R�O�R�J�\ ������������ �3�(�0�)�& 
M�¼�V�R�G�L�X�P �E�R�U�R�K�\�G�U�L�G�H ���� �K�R�X�U�V

�$�H�U�R�9�L�U�R�Q�P�H�Q�W �,�Q�F ������������ �3�(�0�)�& 
M�¼�V�R�G�L�X�P �E�R�U�R�K�\�G�U�L�G�H �� �K�R�X�U�V

�,�Q�G�H�H�G�� �L�W �K�D�V �E�H�H�Q �V�K�R�Z�Q �W�K�D�W �I�X�H�O �F�H�O�O�V �L�Q �S�D�U�W�L�F�X�O�D�U �Q�H�H�G �W�R �E�H �G�H�V�L�J�Q�H�G �L�Q �D�Q �D�S�S�O�L�F�D�W�L�R�Q���R�U�L�H�Q�W�H�G
�P�D�Q�Q�H�U�� �L�I �W�K�H�\ �D�U�H �W�R �E�H �X�V�H�G �R�Q �8�$�9�V�� �%�U�D�G�O�H�\ �H�W �D�O�� �>���� �@ �F�R�Q�G�X�F�W�H�G �D �V�W�X�G�\ �L�Q ���������� �F�R�P�S�D�U�L�Q�J
�W�K�H �S�H�U�I�R�U�P�D�Q�F�H �R�I �D �I�X�H�O �F�H�O�O �D�L�U�F�U�D�I�W �G�H�V�L�J�Q �X�V�L�Q�J �D�X�W�R�P�R�W�L�Y�H���W�\�S�H �I�X�H�O �F�H�O�O �G�H�V�L�J�Q �U�X�O�H�V �W�R �W�K�D�W �R�I �D�Q
�D�L�U�F�U�D�I�W �G�H�V�L�J�Q �W�K�D�W �D�O�O�R�Z�V �I�R�U �W�K�H �D�S�S�O�L�F�D�W�L�R�Q���V�S�H�F�L�I�L�F �R�S�W�L�P�L�V�D�W�L�R�Q �R�I �I�X�H�O �F�H�O�O �V�X�E�V�\�V�W�H�P �P�R�G�H�O�V�� �7�K�H�L�U
�U�H�V�X�O�W�V �V�K�R�Z�H�G �W�K�D�W �W�K�H �D�L�U�F�U�D�I�W �G�H�V�L�J�Q �Z�L�W�K �W�K�H �D�S�S�O�L�F�D�W�L�R�Q���V�S�H�F�L�I�L�F �R�S�W�L�P�L�V�H�G �I�X�H�O �F�H�O�O �U�H�V�X�O�W�H�G �L�Q �D
���������� �L�Q�F�U�H�D�V�H �L�Q �H�Q�G�X�U�D�Q�F�H�� �I�U�R�P �������� �K�R�X�U�V �W�R �������� �K�R�X�U�V��

�$�Q�R�W�K�H�U �L�P�S�R�U�W�D�Q�W �F�R�Q�V�L�G�H�U�D�W�L�R�Q �R�I �I�X�H�O �F�H�O�O �X�V�H �R�Q �8�$�9�V �L�V �W�K�H �S�U�R�S�X�O�V�L�Y�H �S�R�Z�H�U �S�U�R�I�L�O�H �G�H�P�D�Q�G�H�G��
�8�$�9�V �D�Q�G �D�L�U�F�U�D�I�W �L�Q �J�H�Q�H�U�D�O �D�U�H �F�K�D�U�D�F�W�H�U�L�V�H�G �E�\ �O�R�Q�J �G�X�U�D�W�L�R�Q�V �R�I �P�R�G�H�U�D�W�H �S�R�Z�H�U �U�H�T�X�L�U�H�G �G�X�U�L�Q�J
�F�U�X�L�V�H�� �Z�L�W�K �K�L�J�K �S�R�Z�H�U �S�H�D�N�V �G�X�U�L�Q�J �W�D�N�H���R�I�I�� �D�F�F�H�O�H�U�D�W�L�R�Q �D�Q�G �O�D�Q�G�L�Q�J�� �$�O�W�K�R�X�J�K �K�L�J�K �L�Q �V�S�H�F�L�I�L�F �H�Q��
�H�U�J�\�� �I�X�H�O �F�H�O�O�V �K�D�Y�H �D �O�R�Z �V�S�H�F�L�I�L�F �S�R�Z�H�U �D�Q�G �V�X�I�I�H�U �I�U�R�P �V�O�R�Z �G�\�Q�D�P�L�F �U�H�V�S�R�Q�V�H �>���� �@�� �,�Q �D�Q �D�W�W�H�P�S�W
�W�R �R�Y�H�U�F�R�P�H �W�K�L�V �L�V�V�X�H�� �U�H�V�H�D�U�F�K �K�D�V �U�H�F�H�Q�W�O�\ �E�H�H�Q �G�R�Q�H �W�R �L�Q�Y�H�V�W�L�J�D�W�H �W�K�H �Y�L�D�E�L�O�L�W�\ �R�I �I�X�H�O �F�H�O�O���E�D�W�W�H�U�\
�K�\�E�U�L�G�V�� �%�D�W�W�H�U�L�H�V �K�D�Y�H �D �O�R�Z �V�S�H�F�L�I�L�F �H�Q�H�U�J�\ �E�X�W �K�L�J�K �V�S�H�F�L�I�L�F �S�R�Z�H�U�� �P�H�D�Q�L�Q�J �W�K�H�\ �F�R�X�O�G �E�H �X�V�H�G �I�R�U
�V�K�R�U�W���G�X�U�D�W�L�R�Q �K�L�J�K���S�R�Z�H�U �W�U�D�Q�V�L�H�Q�W�V�� �Z�K�L�O�H �W�K�H �I�X�H�O �F�H�O�O�V �D�U�H �X�V�H�G �W�R �P�D�L�Q�W�D�L�Q �O�R�Q�J �H�Q�G�X�U�D�Q�F�H �F�U�X�L�V�H
�I�O�L�J�K�W�� �'�U�L�H�V �9�H�U�V�W�U�D�H�W�H �K�D�V �S�X�E�O�L�V�K�H�G �Q�X�P�H�U�R�X�V �S�D�S�H�U�V �G�H�V�F�U�L�E�L�Q�J �V�X�F�K �I�X�H�O �F�H�O�O���E�D�W�W�H�U�\ �K�\�E�U�L�G �L�Q�Y�H�V�W�L��
�J�D�W�L�R�Q�V�� �P�R�V�W �R�I �Z�K�L�F�K �K�D�Y�H �E�H�H�Q �L�Q �F�R�Q�M�X�Q�F�W�L�R�Q �Z�L�W�K �W�K�H �'�H�I�H�Q�F�H �6�F�L�H�Q�F�H �D�Q�G �7�H�F�K�Q�R�O�R�J�\ �*�U�R�X�S �R�I �W�K�H
�$�X�V�W�U�D�O�L�D�Q �'�H�S�D�U�W�P�H�Q�W �R�I �'�H�I�H�Q�F�H �>���� �@ �>���� �@ �>���� �@ �>���� �@ �>���� �@�� �,�Q �*�R�Q�J �D�Q�G �9�H�U�V�W�U�D�H�W�H �>���� �@�� �W�K�H �D�X�W�K�R�U�V
�V�H�W �R�X�W �W�R �G�H�W�H�U�P�L�Q�H �W�K�H �U�R�O�H �R�I �D �E�D�W�W�H�U�\ �L�Q �D �K�\�E�U�L�G �H�O�H�F�W�U�L�F�D�O �I�X�H�O �F�H�O�O �8�$�9 �S�U�R�S�X�O�V�L�R�Q �V�\�V�W�H�P�� �7�K�H



�������� �8�$�9 �3�U�R�S�X�O�V�L�R�Q �6�\�V�W�H�P�V ����

�V�H�W�X�S �F�R�Q�V�L�V�W�H�G �R�I �W�K�H �$�H�U�R�3�D�N �I�X�H�O �F�H�O�O���E�D�W�W�H�U�\ �K�\�E�U�L�G �S�U�R�S�X�O�V�L�R�Q �V�\�V�W�H�P�� �P�D�Q�X�I�D�F�W�X�U�H�G �E�\ �+�R�U�L�]�R�Q
�(�Q�H�U�J�\ �6�\�V�W�H�P�V�� �7�K�H �I�X�H�O �F�H�O�O �K�D�G ���� �F�H�O�O�V �D�Q�G �W�Z�R �O�L�W�K�L�X�P �S�R�O�\�P�H�U ���6 �������� �P�$�K �E�D�W�W�H�U�\ �S�D�F�N�V �Z�H�U�H
�X�V�H�G�� �$ �S�R�Z�H�U �P�D�Q�D�J�H�P�H�Q�W �E�R�D�U�G �Z�D�V �X�V�H�G �W�R �G�L�V�W�U�L�E�X�W�H �W�K�H �O�R�D�G �E�H�W�Z�H�H�Q �W�K�H �W�Z�R �V�R�X�U�F�H�V�� �7�K�U�R�X�J�K
�W�H�V�W �E�H�Q�F�K �H�[�S�H�U�L�P�H�Q�W�D�W�L�R�Q�� �W�K�H �D�X�W�K�R�U�V �F�R�Q�F�O�X�G�H�G �W�K�H �E�D�W�W�H�U�\ �W�R �E�H	„�Y�L�W�D�O �W�R �W�K�H �K�L�J�K �S�R�Z�H�U �U�H�V�S�R�Q�V�H
�R�I �W�K�H �$�H�U�R�3�D�N �I�X�H�O �F�H�O�O �V�\�V�W�H�P	…�>���� �@�� �7�K�H �E�D�W�W�H�U�\ �S�U�R�Y�L�G�H�G �Q�H�D�U�O�\ ������ �R�I �S�R�Z�H�U �D�W �W�K�H �S�H�D�N �R�X�W�S�X�W
�S�R�Z�H�U �R�I ������ �:�� �$�F�F�R�U�G�L�Q�J �W�R �W�K�H �D�X�W�K�R�U�V��	„�7�K�L�V �H�Q�D�E�O�H�V �W�K�H �$�H�U�R�3�D�N �V�\�V�W�H�P �W�R �K�D�Y�H �D �P�X�F�K �J�U�H�D�W�H�U
�S�R�Z�H�U �G�H�Q�V�L�W�\ �F�R�P�S�D�U�H�G �W�R �D �S�X�U�H �I�X�H�O �F�H�O�O �V�\�V�W�H�P �D�Q�G �H�Q�V�X�U�H�V �Y�H�U�V�D�W�L�O�L�W�\ �L�Q �K�L�J�K �S�R�Z�H�U �V�W�D�J�H�V �R�I �8�$�9
�I�O�L�J�K�W �V�X�F�K �D�V �W�D�N�H �R�I�I �D�Q�G �F�O�L�P�E	…�>���� �@��

�1�R�W �D�O�O �D�X�W�K�R�U�V �D�J�U�H�H �R�Q �W�K�H �Q�H�F�H�V�V�L�W�\ �R�I �K�\�E�U�L�G�L�V�L�Q�J �I�X�H�O �F�H�O�O�V �Z�L�W�K �E�D�W�W�H�U�L�H�V�� �K�R�Z�H�Y�H�U�� �6�Z�L�G�H�U���/�\�R�Q�V
�H�W �D�O�� �>���� �@ �G�H�P�R�Q�V�W�U�D�W�H�G �������K�R�X�U �S�X�U�H �I�X�H�O �F�H�O�O �I�O�L�J�K�W �R�Q �W�K�H ���� �N�J �,�R�Q �7�L�J�H�U �8�$�9�� �Z�K�L�O�H �F�D�U�U�\�L�Q�J ������
�N�J �R�I �S�D�\�O�R�D�G�� �7�K�H ������ �: �I�X�H�O �F�H�O�O �S�R�Z�H�U�H�G �W�K�H �Y�H�K�L�F�O�H �W�K�U�R�X�J�K �E�R�W�K �F�U�X�L�V�H �������� �:�� �D�Q�G �S�R�Z�H�U �S�H�D�N�V
�G�X�H �W�R �Z�L�Q�G�V �������� �:���� �(�V�W�L�P�D�W�H�V �D�Q�G �V�L�P�X�O�D�W�L�R�Q�V �Z�H�U�H �W�K�H�Q �F�R�Q�G�X�F�W�H�G �W�R �G�H�W�H�U�P�L�Q�H �Z�K�H�W�K�H�U �U�H�S�O�D�F�L�Q�J
�W�K�H ������ �: �I�X�H�O �F�H�O�O �Z�L�W�K �D ������ �: �I�X�H�O �F�H�O�O �D�Q�G �E�D�W�W�H�U�L�H�V �Z�K�L�F�K �F�R�X�O�G �S�U�R�Y�L�G�H �W�K�H �U�H�P�D�L�Q�L�Q�J ������ �: �I�R�U
�S�H�D�N �S�H�U�L�R�G�V �Z�R�X�O�G �E�U�L�Q�J �Z�H�L�J�K�W �V�D�Y�L�Q�J�V �D�Q�G �H�[�W�H�Q�G �H�Q�G�X�U�D�Q�F�H�� �7�K�H �D�X�W�K�R�U�V	… �H�V�W�L�P�D�W�H�V �S�U�H�G�L�F�W�H�G �W�K�D�W
�W�K�H �Z�H�L�J�K�W �R�I �W�K�H �E�D�W�W�H�U�L�H�V �Z�R�X�O�G �R�X�W���Z�H�L�J�K�W �W�K�H �G�H�F�U�H�D�V�H �L�Q �Z�H�L�J�K�W �I�U�R�P �D ������ �: �I�X�H�O �F�H�O�O �W�R �D ������ �:
�I�X�H�O �F�H�O�O�� �U�H�V�X�O�W�L�Q�J �L�Q �D�Q �R�Y�H�U�D�O�O �Z�H�L�J�K�W �L�Q�F�U�H�D�V�H�� �)�X�U�W�K�H�U�P�R�U�H�� �V�L�P�X�O�D�W�L�R�Q�V �G�L�G �Q�R�W �S�U�H�G�L�F�W �D�Q �L�Q�F�U�H�D�V�H
�L�Q �H�Q�G�X�U�D�Q�F�H �Z�L�W�K �D �K�\�E�U�L�G �V�\�V�W�H�P�� �+�R�Z�H�Y�H�U�� �L�W �L�V �V�W�L�O�O �W�K�H �F�D�V�H �W�K�D�W �E�D�W�W�H�U�L�H�V �K�D�Y�H �D �V�X�S�H�U�L�R�U �G�\�Q�D�P�L�F
�U�H�V�S�R�Q�V�H �W�R �I�X�H�O �F�H�O�O�V�� �V�R�P�H�W�K�L�Q�J �Z�K�L�F�K �Z�D�V �Q�R�W �D�G�G�U�H�V�V�H�G �L�Q �W�K�L�V �S�D�S�H�U��

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

�7�K�U�H�H �N�H�\ �S�U�R�M�H�F�W�V �L�Q�Y�H�V�W�L�J�D�W�L�Q�J �W�K�H �S�R�W�H�Q�W�L�D�O �R�I �I�X�H�O �F�H�O�O�V �I�R�U �J�H�Q�H�U�D�O �D�Y�L�D�W�L�R�Q �L�Q�F�O�X�G�H �%�R�H�L�Q�J	…�V �I�X�H�O
�F�H�O�O �G�H�P�R�Q�V�W�U�D�W�R�U �D�L�U�S�O�D�Q�H �>���� �@�� �W�K�H �*�H�U�P�D�Q �$�H�U�R�V�S�D�F�H �&�H�Q�W�U�H	…�V ���'�/�5�� �$�Q�W�D�U�H�V �'�/�5���+�� �G�H�P�R�Q�V�W�U�D�W�R�U
�>���� �@ �D�Q�G �W�K�H �(�8���I�X�Q�G�H�G �(�1�Y�L�U�R�Q�P�H�Q�W�D�O�O�\ �)�U�L�H�Q�G�O�\ �,�Q�W�H�U �&�L�W�\ �$�L�U�F�U�D�I�W �S�R�Z�H�U�H�G �E�\ �)�X�H�O �&�H�O�O�V ���(�1�)�,�&�$��
�)�&�� �S�U�R�M�H�F�W �>���� �@�� �,�Q �)�H�E�U�X�D�U�\ �D�Q�G �0�D�U�F�K ���������� �%�R�H�L�Q�J �F�R�Q�G�X�F�W�H�G �W�H�V�W �I�O�L�J�K�W�V �Z�L�W�K �W�K�H �I�L�U�V�W �P�D�Q�Q�H�G
�I�X�H�O �F�H�O�O���S�R�Z�H�U�H�G �D�L�U�F�U�D�I�W �L�Q �K�L�V�W�R�U�\�� �$ �'�L�D�P�R�Q�G �+�.���� �6�X�S�H�U �'�L�P�R�Q�D �P�R�W�R�U���J�O�L�G�H�U �I�L�W�W�H�G �Z�L�W�K �D �����N�:
�3�(�0�)�& �D�Q�G �/�L���,�R�Q �E�D�W�W�H�U�L�H�V �F�D�S�D�E�O�H �R�I �S�U�R�Y�L�G�L�Q�J �D�Q�R�W�K�H�U �����N�: �R�I �S�R�Z�H�U �P�D�L�Q�W�D�L�Q�H�G �D�Q �D�O�W�L�W�X�G�H �R�I
���������� �P �I�R�U �D�E�R�X�W ���� �P�L�Q�X�W�H�V �S�X�U�H�O�\ �E�\ �P�H�D�Q�V �R�I �W�K�H �3�(�0�)�& ���W�K�H �E�D�W�W�H�U�L�H�V �Z�H�U�H �X�V�H�G �I�R�U �W�D�N�H���R�I�I �D�Q�G
�O�D�Q�G�L�Q�J���� �7�K�H �0�7�2�: �Z�D�V ������ �N�J�� �+�D�G �D�O�O �W�K�H �K�\�G�U�R�J�H�Q �D�Q�G �E�D�W�W�H�U�\ �F�D�S�D�F�L�W�\ �R�Q �E�R�D�U�G �E�H�H�Q �X�W�L�O�L�V�H�G��
�%�R�H�L�Q�J �H�V�W�L�P�D�W�H�V �D �W�R�W�D�O �W�K�H�R�U�H�W�L�F�D�O �H�Q�G�X�U�D�Q�F�H �R�I �D�U�R�X�Q�G �� �K�R�X�U�� �$ �V�L�P�L�O�D�U �S�U�R�M�H�F�W �X�V�L�Q�J �W�K�H �$�Q�W�D�U�H�V
�����( �P�R�W�R�U���J�O�L�G�H�U �Z�D�V �X�Q�G�H�U�W�D�N�H�Q �E�\ �'�/�5�� �Z�L�W�K �W�K�H �D�L�U�F�U�D�I�W �K�D�Y�L�Q�J �D�Q �0�7�2�: �R�I ������ �N�J�� �(�1�)�,�&�$���)�& �L�V
�D�Q �(�8���I�X�Q�G�H�G �S�U�R�M�H�F�W �O�H�G �E�\ �W�K�H �8�Q�L�Y�H�U�V�L�W�\ �R�I �7�R�U�L�Q�R�� �L�Q�Y�R�O�Y�L�Q�J �W�K�H �S�R�Z�H�U�L�Q�J �R�I �D �W�Z�R���V�H�D�W�H�U �5�D�S�L�G������
�D�L�U�F�U�D�I�W ���Q�R�W �P�R�W�R�U���J�O�L�G�H�U�� �E�\ �D �I�X�H�O �F�H�O�O���E�D�W�W�H�U�\ �K�\�E�U�L�G �V�\�V�W�H�P �������N�: �� �����N�:���� �,�Q �������� �W�K�H �D�L�U�F�U�D�I�W
�G�H�P�R�Q�V�W�U�D�W�H�G �D �V�X�F�F�H�V�V�I�X�O �I�O�L�J�K�W �W�H�V�W�� �Z�L�W�K �D �W�D�N�H���R�I�I �Z�H�L�J�K�W �R�I ������ �N�J �I�R�U �D �G�X�U�D�W�L�R�Q �R�I ���� �P�L�Q�X�W�H�V��

�7�K�H�V�H �W�K�U�H�H �G�H�P�R�Q�V�W�U�D�W�R�U �S�U�R�M�H�F�W�V �V�K�R�Z�F�D�V�H �W�K�H �S�R�W�H�Q�W�L�D�O �R�I �I�X�H�O �F�H�O�O�V �I�R�U �J�H�Q�H�U�D�O �D�Y�L�D�W�L�R�Q �D�L�U�F�U�D�I�W �D�Q�G
�E�\ �H�[�W�H�Q�V�L�R�Q �0�$�/�( �8�$�9 �D�S�S�O�L�F�D�W�L�R�Q�V�� �Z�K�L�F�K �K�D�Y�H �V�L�P�L�O�D�U �W�D�N�H���R�I�I �Z�H�L�J�K�W�V�� �$�O�W�K�R�X�J�K �W�K�H �G�H�P�R�Q�V�W�U�D�W�R�U�V
�I�O�H�Z �D�U�R�X�Q�G �W�K�H �� �K�R�X�U �P�D�U�N �Z�L�W�K �F�X�U�U�H�Q�W �I�X�H�O �F�H�O�O �W�H�F�K�Q�R�O�R�J�\ ���D�U�R�X�Q�G ���������������� �:�K���N�J���� �5�R�P�H�R �H�W
�D�O�� �>���� �@ �S�U�H�G�L�F�W �W�K�L�V �I�L�J�X�U�H �W�R �L�Q�F�U�H�D�V�H �W�R ������������ �N�:�K���N�J �L�Q ���������� �\�H�D�U�V �D�Q�G �X�S �W�R ������������ �N�:�K���N�J �L�Q
���������� �\�H�D�U�V�� �Z�K�L�F�K �Z�R�X�O�G �D�O�O�R�Z �I�R�U �W�K�H ���� �K�R�X�U�V �H�Q�G�X�U�D�Q�F�H �R�I �F�X�U�U�H�Q�W �F�R�P�E�X�V�W�L�R�Q �H�Q�J�L�Q�H �0�$�/�(�V�� �7�K�L�V
�V�S�H�F�L�I�L�F �H�Q�H�U�J�\ �I�L�J�X�U�H �G�R�H�V �V�H�H�P �R�S�W�L�P�L�V�W�L�F �K�R�Z�H�Y�H�U�� �F�R�Q�V�L�G�H�U�L�Q�J �I�L�U�V�W�O�\ �W�K�D�W �5�R�P�H�R �H�W �D�O�� �S�U�R�Y�L�G�H �Q�R
�H�Y�L�G�H�Q�F�H �R�I �W�K�L�V �D�Q�G �V�H�F�R�Q�G�O�\ �W�K�D�W �W�K�H �D�X�W�K�R�U�V �D�U�H �R�Q �W�K�H �(�1�)�,�&�$���)�& �W�H�D�P �D�Q�G �P�D�\ �E�H �H�[�S�U�H�V�V�L�Q�J �D
�G�H�J�U�H�H �R�I �Z�L�V�K�I�X�O �W�K�L�Q�N�L�Q�J�� �1�H�Y�H�U�W�K�H�O�H�V�V�� �I�X�H�O �F�H�O�O�V �D�U�H �L�Q �W�K�H�L�U �Y�H�U�\ �H�D�U�O�\ �V�W�D�J�H�V �R�I �D�G�R�S�W�L�R�Q �W�R �W�K�H
�D�Y�L�D�W�L�R�Q �V�H�F�W�R�U �D�Q�G �W�K�H �I�X�W�X�U�H �O�R�R�N�V �S�U�R�P�L�V�L�Q�J �H�Y�H�Q �I�R�U �O�D�U�J�H �8�$�9�V��



���� ���� �/�L�W�H�U�D�W�X�U�H �5�H�Y�L�H�Z

�������� �0�'�2 �$�S�S�O�L�F�D�W�L�R�Q�V �D�Q�G �'�H�V�L�J�Q �6�W�X�G�L�H�V �R�I �8�$�9�V
�7�K�L�V �V�H�F�W�L�R�Q �G�L�V�F�X�V�V�H�V �W�K�H �X�V�H �R�I �0�'�2 �L�Q �8�$�9 �G�H�V�L�J�Q �D�S�S�O�L�F�D�W�L�R�Q�V�� �7�K�H �U�H�O�H�Y�D�Q�F�H �R�I �W�K�L�V �V�H�F�W�L�R�Q �W�R �W�K�H
�F�X�U�U�H�Q�W �L�Q�Y�H�V�W�L�J�D�W�L�R�Q �O�L�H�V �L�Q �W�K�H �Q�H�H�G �W�R �E�H �D�Z�D�U�H �R�I �S�U�H�Y�L�R�X�V �8�$�9 �0�'�2 �V�W�X�G�L�H�V �L�Q �R�U�G�H�U �W�R��

���� �8�Q�G�H�U�V�W�D�Q�G �W�K�H �U�H�O�H�Y�D�Q�F�H �R�I �0�'�2 �W�R �8�$�9 �G�H�V�L�J�Q

���� �%�H�F�R�P�H �D�F�T�X�D�L�Q�W�H�G �Z�L�W�K �F�R�P�P�R�Q �W�K�H�P�H�V �L�Q �0�'�2 �8�$�9 �G�H�V�L�J�Q

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

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

���� �'�H�W�H�U�P�L�Q�H �Z�K�H�W�K�H�U �S�U�H�Y�L�R�X�V �Z�R�U�N �H�[�L�V�W�V �R�Q �W�K�H �X�V�H �R�I �0�'�2 �D�V �D �S�U�R�S�X�O�V�L�R�Q �V�\�V�W�H�P �F�R�P�S�D�U�L�V�R�Q
�P�H�W�K�R�G

�6�H�F�W�L�R�Q���������� �S�U�R�Y�L�G�H�V �D �E�U�L�H�I �R�Y�H�U�Y�L�H�Z �R�I �0�'�2�� �Z�K�L�O�H �6�H�F�W�L�R�Q���������� �G�L�V�F�X�V�V�H�V �S�U�H�Y�L�R�X�V �8�$�9 �G�H�V�L�J�Q
�V�W�X�G�L�H�V �Z�K�H�U�H �0�'�2 �Z�D�V �D�S�S�O�L�H�G��

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

�$�V �D�Q �D�O�W�H�U�Q�D�W�L�Y�H �W�R �W�K�H �V�H�T�X�H�Q�W�L�D�O �G�H�V�L�J�Q �S�U�R�F�H�V�V�� �D�L�U�F�U�D�I�W �G�H�V�L�J�Q�H�U�V �D�Q�G �U�H�V�H�D�U�F�K�H�U�V �D�U�H �L�Q�F�U�H�D�V�L�Q�J�O�\
�L�Q�F�R�U�S�R�U�D�W�L�Q�J �P�X�O�W�L�G�L�V�F�L�S�O�L�Q�D�U�\ �G�H�V�L�J�Q �R�S�W�L�P�L�V�D�W�L�R�Q ���0�'�2�� �L�Q�W�R �W�K�H�L�U �Z�R�U�N�� �0�'�2 �L�Q�Y�R�O�Y�H�V �W�U�D�Q�V�O�D�W�L�Q�J
�W�K�H �D�L�U�F�U�D�I�W �G�H�V�L�J�Q �S�U�R�F�H�V�V �L�Q�W�R �D �P�D�W�K�H�P�D�W�L�F�D�O �R�S�W�L�P�L�V�D�W�L�R�Q �S�U�R�E�O�H�P �Z�K�L�F�K �L�Q�F�R�U�S�R�U�D�W�H�V �W�K�H �Y�D�U�L�R�X�V
�G�L�V�F�L�S�O�L�Q�H�V�� �W�R �H�[�S�O�R�U�H �W�K�H �R�Y�H�U�D�O�O �G�H�V�L�J�Q �V�S�D�F�H �D�Q�G �G�H�W�H�U�P�L�Q�H �W�K�H 	„�R�S�W�L�P�D�O	… �G�H�V�L�J�Q �U�H�O�D�W�L�Y�H �W�R �D �S�U�H��
�G�H�W�H�U�P�L�Q�H�G �F�U�L�W�H�U�L�R�Q�� �7�K�H �D�G�Y�D�Q�W�D�J�H �R�I �0�'�2 �R�Y�H�U �W�U�D�G�L�W�L�R�Q�D�O �G�H�V�L�J�Q �S�U�R�F�H�V�V�H�V �L�V �W�K�D�W �W�K�H �G�L�I�I�H�U�H�Q�W
�G�L�V�F�L�S�O�L�Q�H�V �D�U�H �L�Q�F�R�U�S�R�U�D�W�H�G �L�Q �W�K�H �G�H�V�L�J�Q �S�U�R�F�H�V�V �L�Q �D �V�\�Q�H�U�J�L�V�W�L�F �P�D�Q�Q�H�U�� �D�O�O�R�Z�L�Q�J �I�R�U �W�K�H�L�U �L�Q�W�H�U�D�F��
�W�L�R�Q�V �W�R �E�H �D�F�F�R�X�Q�W�H�G �I�R�U�� �'�L�V�D�G�Y�D�Q�W�D�J�H�V �R�I �0�'�2 �L�Q�F�O�X�G�H �W�K�H �Q�H�H�G �W�R �F�R�U�U�H�F�W�O�\ �V�H�W�X�S �W�K�H �R�S�W�L�P�L�V�D�W�L�R�Q
�S�U�R�E�O�H�P �D�Q�G �S�R�W�H�Q�W�L�D�O�O�\ �K�L�J�K �F�R�P�S�X�W�D�W�L�R�Q�D�O �H�[�S�H�Q�V�H�� �D�O�W�K�R�X�J�K �P�D�Q�\ �P�H�W�K�R�G�V �K�D�Y�H �H�P�H�U�J�H�G �Z�K�L�F�K
�U�H�G�X�F�H �W�K�L�V�� �D�V �Z�L�O�O �E�H �G�L�V�F�X�V�V�H�G �O�D�W�H�U��

�,�Q �E�U�L�H�I�� �W�K�H �J�H�Q�H�U�D�O �I�R�U�P�X�O�D�W�L�R�Q �R�I �D�Q �0�'�2 �P�D�\ �E�H �U�H�S�U�H�V�H�Q�W�H�G �D�V �D �Q�R�Q�O�L�Q�H�D�U �F�R�Q�V�W�U�D�L�Q�H�G �R�S�W�L�P�L�V�D�W�L�R�Q��
�G�H�I�L�Q�H�G �Z�L�W�K�L�Q �D�Q
l �Q�X�P�E�H�U �R�I �G�L�V�F�L�S�O�L�Q�H�V
c�g��


R
g
l
g
k
g
x
d
�q

�ã 
O��
v�� � 
e��
c�»�� 
c�¼�� ������ 
c�g��


X
s
a
h
d
b
r 
r
m �ã

f�c��
v�� 	� �� 
e
m
p 
h � ���� ���� �������� 
k

�ö�d��
v�� � �� 
e
m
p 
i � ���� ���� �������� 
j


v�K
�b 	� 
v�b	� 
v �T

�b 
e
m
p 
g � ���� ���� �������� 
l

����������

�+�H�U�H��
O��
v���L�V �W�K�H �R�E�M�H�F�W�L�Y�H �I�X�Q�F�W�L�R�Q �W�R �E�H �P�L�Q�L�P�L�V�H�G�� �V�X�E�M�H�F�W �W�R �W�K�H �L�Q�H�T�X�D�O�L�W�\ �F�R�Q�V�W�U�D�L�Q�W�V
f�c��
v���D�Q�G �W�K�H
�H�T�X�D�O�L�W�\ �F�R�Q�V�W�U�D�L�Q�W�V�ö�d��
v���� 
v �U�H�S�U�H�V�H�Q�W�V �W�K�H �G�H�V�L�J�Q �Y�H�F�W�R�U�� �Z�K�L�F�K �F�R�Q�W�D�L�Q�V �W�K�H �G�H�V�L�J�Q �Y�D�U�L�D�E�O�H �W�R �E�H
�D�O�W�H�U�H�G �G�X�U�L�Q�J �W�K�H �R�S�W�L�P�L�V�D�W�L�R�Q ���W�K�H �L�Q�S�X�W�V���� �7�K�H �G�H�V�L�J�Q �Y�D�U�L�D�E�O�H�V �D�U�H �D�O�O�R�Z�H�G �W�R �Y�D�U�\ �E�H�W�Z�H�H�Q �W�K�H�L�U



�������� �0�'�2 �$�S�S�O�L�F�D�W�L�R�Q�V �D�Q�G �'�H�V�L�J�Q �6�W�X�G�L�H�V �R�I �8�$�9�V ����

�O�R�Z�H�U �D�Q�G �X�S�S�H�G �E�R�X�Q�G�V��
v�K �D�Q�G
v�T �U�H�V�S�H�F�W�L�Y�H�O�\�� �1�R�W �V�K�R�Z�Q �L�Q �W�K�H �I�R�U�P�X�O�D�W�L�R�Q �D�U�H �W�K�H �V�W�D�W�H �Y�D�U�L��
�D�E�O�H�V�� �F�R�Q�W�D�L�Q�H�G �L�Q �W�K�H �V�W�D�W�H �Y�H�F�W�R�U
w�� �7�K�H�V�H �D�U�H �Y�D�U�L�D�E�O�H�V �D�I�I�H�F�W�H�G �E�\ �D �F�K�D�Q�J�H �L�Q �W�K�H �G�H�V�L�J�Q �Y�D�U�L�D�E�O�H�V
�D�Q�G �D�U�H �X�V�H�G �W�R �G�H�V�F�U�L�E�H �W�K�H �S�H�U�I�R�U�P�D�Q�F�H �R�I �D �G�H�V�L�J�Q�� �:�K�D�W �G�L�I�I�H�U�V �E�H�W�Z�H�H�Q �D �J�H�Q�H�U�D�O �X�Q�F�R�Q�V�W�U�D�L�Q�H�G
�R�S�W�L�P�L�V�D�W�L�R�Q �S�U�R�E�O�H�P �D�Q�G �D�Q �0�'�2 �L�V �W�K�H �Q�X�P�E�H�U �R�I �G�L�V�F�L�S�O�L�Q�H�V
c�g�� �,�Q �D�Q �0�'�2�� �W�K�H �H�Y�D�O�X�D�W�L�R�Q �R�I �W�K�H
�R�E�M�H�F�W�L�Y�H �D�Q�G �W�K�H �F�R�Q�V�W�U�D�L�Q�W�V �R�I�W�H�Q �G�R �Q�R�W �G�H�S�H�Q�G �G�L�U�H�F�W�O�\ �R�Q �W�K�H �G�H�V�L�J�Q �Y�D�U�L�D�E�O�H�V�� �E�X�W �U�D�W�K�H�U �R�Q �W�K�H
�H�I�I�H�F�W�V �W�K�H �G�H�V�L�J�Q �Y�D�U�L�D�E�O�H�V �L�P�S�D�U�W �R�Q �W�K�H �P�D�Q�\ �G�L�V�F�L�S�O�L�Q�H�V �L�Q�Y�R�O�Y�H�G �D�Q�G �W�K�H�L�U �U�H�V�S�H�F�W�L�Y�H �V�W�D�W�H �Y�D�U�L�D�E�O�H�V��

������������ �$�S�S�O�L�F�D�W�L�R�Q�V �R�I �0�'�2 �W�R �8�$�9 �G�H�V�L�J�Q �V�W�X�G�L�H�V
�0�'�2 �L�V �F�R�P�P�R�Q�O�\ �X�V�H�G �L�Q �W�U�D�Q�V�S�R�U�W���F�O�D�V�V �G�H�V�L�J�Q �F�D�V�H�V �Z�K�L�F�K �I�H�D�W�X�U�H �D �K�L�J�K �G�H�J�U�H�H �R�I �Q�R�Y�H�O�W�\�� �V�X�F�K
�D�V �E�O�H�Q�G�H�G���Z�L�Q�J���E�R�G�\ �R�U �F�O�R�V�H�G���Z�L�Q�J �F�R�Q�I�L�J�X�U�D�W�L�R�Q�V�� �6�R �Z�K�D�W �L�V �W�K�H �Q�H�H�G �W�R �D�S�S�O�\ �0�'�2 �W�R �W�K�H �G�H�V�L�J�Q
�R�I �8�$�9�V�" �6�³�E�H�V�W�H�U �D�Q�G �.�H�D�Q�H �R�X�W�O�L�Q�H �W�Z�R �P�D�L�Q �U�H�D�V�R�Q�V �>���� �@�� �)�L�U�V�W�O�\�� �W�K�H �8�$�9 �K�D�V �Q�R�W �U�H�D�F�K�H�G �W�K�H
�K�L�J�K �O�H�Y�H�O �R�I �P�D�W�X�U�L�W�\ �Z�K�L�F�K �H�[�L�V�W�V �L�Q �W�K�H �G�H�V�L�J�Q �R�I �F�R�P�P�H�U�F�L�D�O �D�L�U�F�U�D�I�W�� �Z�K�H�U�H �G�H�V�L�J�Q�V �D�U�H �G�U�L�Y�H�Q �E�\
�Y�D�V�W �D�P�R�X�Q�W�V �R�I �K�L�V�W�R�U�L�F�D�O �G�D�W�D�� �6�H�F�R�Q�G�O�\�� �8�$�9�V �D�U�H �Q�R�W �V�X�E�M�H�F�W �W�R �W�K�H �V�W�U�L�Q�J�H�Q�W �U�H�J�X�O�D�W�L�R�Q�V �H�[�L�V�W�H�Q�W
�L�Q �F�R�P�P�H�U�F�L�D�O �D�Y�L�D�W�L�R�Q�� �Z�K�H�U�H �S�D�V�V�H�Q�J�H�U �D�F�F�R�P�P�R�G�D�W�L�R�Q �V�\�V�W�H�P�V �D�G�G �Z�H�L�J�K�W�� �F�R�P�S�O�H�[�L�W�\ �D�Q�G �G�H�V�L�J�Q
�U�H�V�W�U�L�F�W�L�R�Q�V�� �$�V �D �U�H�V�X�O�W�� �W�K�H �G�H�V�L�J�Q �V�S�D�F�H �I�R�U �8�$�9�V �L�V �Y�H�U�\ �O�D�U�J�H �F�R�P�S�D�U�H�G �W�R �P�D�Q�Q�H�G �D�L�U�F�U�D�I�W�� �7�K�L�V
�G�H�V�L�J�Q �I�U�H�H�G�R�P �U�H�T�X�L�U�H�V �D �P�H�W�K�R�G �W�R �K�H�O�S �W�K�H �G�H�V�L�J�Q�H�U �T�X�L�F�N�O�\ �L�G�H�Q�W�L�I�\ �U�H�O�H�Y�D�Q�W �D�U�H�D�V �R�I �L�Q�W�H�U�H�V�W �L�Q �W�K�H
�Y�D�V�W �G�H�V�L�J�Q �V�S�D�F�H�� �W�K�L�V �P�H�W�K�R�G �L�V �0�'�2��

�6�L�Q�F�H �W�K�H �O�D�W�H ��������	…�V�� �Q�X�P�H�U�R�X�V �8�$�9 �G�H�V�L�J�Q �V�W�X�G�L�H�V �K�D�Y�H �E�H�H�Q �X�Q�G�H�U�W�D�N�H�Q �Z�K�L�F�K �L�Q�F�R�U�S�R�U�D�W�H�G �0�'�2��
�D�O�E�H�L�W �L�Q �P�X�F�K �V�P�D�O�O�H�U �Q�X�P�E�H�U�V �W�K�D�Q �P�D�Q�Q�H�G �D�L�U�F�U�D�I�W �G�H�V�L�J�Q �V�W�X�G�L�H�V �>���� �@�� �&�R�P�P�R�Q �W�K�H�P�H�V �L�Q�F�O�X�G�H��

���� �)�O�H�[�L�E�O�H���G�H�I�R�U�P�D�E�O�H���P�R�U�S�K�L�Q�J �8�$�9 �E�R�G�L�H�V �>���� �@�� �>���� �@�� �>���� �@�� �>���� �@

���� �1�R�Y�H�O���X�Q�F�R�Q�Y�H�Q�W�L�R�Q�D�O �R�S�W�L�P�L�V�D�W�L�R�Q �D�O�J�R�U�L�W�K�P�V �D�S�S�O�L�H�G �W�R �8�$�9 �F�D�V�H �V�W�X�G�L�H�V �>���� �@�� �>���� �@�� �>���� �@

���� �8�&�$�9 �G�H�V�L�J�Q �R�S�W�L�P�L�V�D�W�L�R�Q �>���� �@�� �>���� �@

���� �8�$�9 �R�S�W�L�P�L�V�D�W�L�R�Q �Z�L�W�K �H�O�H�F�W�U�L�F �S�U�R�S�X�O�V�L�R�Q �V�\�V�W�H�P�V �>���@�� �>���@�� �>���� �@�� �>���� �@�� �>���� �@�� �>���� �@

���� �0�$�/�( �D�Q�G �+�$�/�( �R�S�W�L�P�L�V�D�W�L�R�Q �>���� �@�� �>���� �@�� �>���� �@�� �>���� �@�� �>���@�� �>���� �@

�7�K�H �I�R�O�O�R�Z�L�Q�J �W�Z�R �V�H�F�W�L�R�Q�V �Z�L�O�O �H�[�S�O�R�U�H �O�L�W�H�U�D�W�X�U�H �D�U�R�X�Q�G �8�$�9 �R�S�W�L�P�L�V�D�W�L�R�Q �Z�L�W�K �H�O�H�F�W�U�L�F �S�U�R�S�X�O�V�L�R�Q
�V�\�V�W�H�P�V �D�Q�G �0�$�/�( �D�Q�G �+�$�/�( �R�S�W�L�P�L�V�D�W�L�R�Q��

�8�$�9 �R�S�W�L�P�L�V�D�W�L�R�Q �Z�L�W�K �H�O�H�F�W�U�L�F �S�U�R�S�X�O�V�L�R�Q �V�\�V�W�H�P�V
�(�Q�H�U�J�\ �V�R�X�U�F�H�V �Z�K�L�F�K �K�D�Y�H �E�H�H�Q �L�Q�F�R�U�S�R�U�D�W�H�G �L�Q �0�'�2 �8�$�9 �V�W�X�G�L�H�V �L�Q�F�O�X�G�H �E�D�W�W�H�U�L�H�V�� �I�X�H�O �F�H�O�O�V�� �V�R�O�D�U
�F�H�O�O�V �D�Q�G �K�\�E�U�L�G�V�� �%�D�W�L�O�O �H�W �D�O�� �>���@ �Z�D�V �R�Q�H �R�I �W�K�H �I�L�U�V�W �U�H�V�H�D�U�F�K �V�W�X�G�L�H�V �R�I �W�K�L�V �N�L�Q�G �D�Q�G �O�R�R�N�V �D�W �W�K�H
�R�S�W�L�P�L�V�D�W�L�R�Q �R�I �D �V�P�D�O�O ���D�S�S�U�R�[�L�P�D�W�H�O�\��
i
f �� �E�D�W�W�H�U�\���S�R�Z�H�U�H�G �8�$�9 �D�L�U�F�U�D�I�W�� �%�U�D�G�O�H�\ �D�Q�G �F�R�O�O�H�D�J�X�H�V
�0�R�I�I�L�W�W�� �0�D�Y�U�L�V �D�Q�G �3�D�U�H�N�K �K�D�Y�H �X�Q�G�H�U�W�D�N�H�Q �P�X�O�W�L�S�O�H �V�W�X�G�L�H�V �Z�K�L�F�K �X�V�H �0�'�2 �R�U�0�'�$ ���P�X�O�W�L�G�L�V�F�L�S�O�L�Q�D�U�\
�G�H�V�L�J�Q �D�Q�D�O�\�V�L�V�� �H�V�V�H�Q�W�L�D�O�O�\ �0�'�2 �Z�L�W�K�R�X�W �R�S�W�L�P�L�V�D�W�L�R�Q�� �L�Q �W�K�H �G�H�V�L�J�Q �R�I �I�X�H�O �F�H�O�O���S�R�Z�H�U�H�G �8�$�9�V�� �7�K�H�V�H
�L�Q�F�O�X�G�H �0�R�I�I�L�W�W �H�W �D�O�� �>���@�� �Z�K�L�F�K �X�V�H�G �0�'�2 �W�R �V�H�D�U�F�K �W�K�H �G�H�V�L�J�Q �V�S�D�F�H �I�R�U �D �P�H�G�L�X�P���V�L�]�H�G ������ �¿������
i
f ����
�O�R�Q�J �H�Q�G�X�U�D�Q�F�H �I�X�H�O �F�H�O�O �8�$�9�� �0�R�I�I�L�W�W �H�W �D�O�� �>���� �@�� �Z�K�L�F�K �G�H�V�F�U�L�E�H�V �D�Q �0�'�$ �P�H�W�K�R�G �W�R �G�H�V�L�J�Q �D �V�P�D�O�O
���D�S�S�U�R�[�L�P�D�W�H�O�\����
i
f �� �I�X�H�O �F�H�O�O �8�$�9�� �D�Q�G �0�R�I�I�L�W�W �H�W �D�O�� �>���� �@�� �Z�K�L�F�K �L�Q�W�U�R�G�X�F�H�V �Y�D�U�L�D�E�O�H �I�L�G�H�O�L�W�\ �S�U�R�F�H��
�G�X�U�H�V �L�Q�W�R �W�K�H �R�S�W�L�P�L�V�D�W�L�R�Q �R�I �D �V�P�D�O�O ���D�S�S�U�R�[�L�P�D�W�H�O�\����
i
f �� �I�X�H�O �F�H�O�O �8�$�9�� �+�X�Q�J �H�W �D�O�� �>���� �@ �I�R�F�X�V �R�Q
�W�K�H �P�L�V�V�L�R�Q �R�S�W�L�P�L�V�D�W�L�R�Q �R�I �D�Q �L�Q�W�H�U�Q�D�O �F�R�P�E�X�V�W�L�R�Q���H�O�H�F�W�U�L�F �K�\�E�U�L�G�� �X�V�L�Q�J �P�X�O�W�L���R�E�M�H�F�W�L�Y�H �H�Y�R�O�X�W�L�R�Q�D�U�\
�D�O�J�R�U�L�W�K�P�V�� �Z�K�L�O�H �%�U�\�V�R�Q �H�W �D�O�� �>���� �@ �F�R�Q�G�X�F�W�H�G �R�S�W�L�P�L�V�D�W�L�R�Q �L�Q�Y�H�V�W�L�J�D�W�L�R�Q�V �Z�L�W�K �V�L�P�L�O�D�U �V�P�D�O�O ������
i
f ��
�K�\�E�U�L�G �X�Q�P�D�Q�Q�H�G �Y�H�K�L�F�O�H�V�� �E�X�W �L�Q�F�O�X�G�H�G �D�H�U�R�D�F�R�X�V�W�L�F �D�Q�G �S�U�R�S�X�O�V�L�R�Q �D�F�R�X�V�W�L�F �V�K�L�H�O�G�L�Q�J �P�R�G�H�O�O�L�Q�J �L�Q�W�R
�W�K�H �I�U�D�P�H�Z�R�U�N�� �W�R �K�H�O�S �G�H�V�L�J�Q �I�R�U �Q�R�L�V�H �D�E�D�W�H�P�H�Q�W �L�Q �W�K�H �F�R�Q�F�H�S�W�X�D�O �G�H�V�L�J�Q �V�W�D�J�H�� �7�K�H �V�W�X�G�L�H�V �R�I �%�D�W�L�O�O
�H�W �D�O�� �D�Q�G �0�R�I�I�L�W�W �H�W �D�O�� �D�U�H �R�I �S�D�U�W�L�F�X�O�D�U �L�Q�W�H�U�H�V�W �W�R �W�K�H �F�X�U�U�H�Q�W �V�W�X�G�\�� �D�V �W�K�H�\ �F�R�Q�W�D�L�Q�V �P�H�W�K�R�G�R�O�R�J�L�H�V
�D�Q�G �U�H�V�X�O�W�V �Z�K�L�F�K �P�D�\ �E�H �X�V�H�I�X�O��

�2�S�W�L�P�L�V�D�W�L�R�Q �Z�L�W�K �E�D�W�W�H�U�L�H�V�,�Q �W�K�H �V�W�X�G�\ �R�I �%�D�W�L�O�O �H�W �D�O���� �W�L�W�O�H�G 	„�0�X�O�W�L�G�L�V�F�L�S�O�L�Q�D�U�\ �G�H�V�L�J�Q �R�S�W�L�P�L�V�D��
�W�L�R�Q �R�I �D�Q �H�O�H�F�W�U�L�F���S�R�Z�H�U�H�G �X�Q�P�D�Q�Q�H�G �D�L�U �Y�H�K�L�F�O�H	…�� �W�K�H �D�X�W�K�R�U�V �D�L�P�H�G �W�R �X�V�H �D�Q �R�S�W�L�P�L�V�D�W�L�R�Q �I�U�D�P�H��
�Z�R�U�N �N�Q�R�Z�Q �D�V �&�R�Q�F�X�U�U�H�Q�W �6�X�E�V�S�D�F�H �'�H�V�L�J�Q ���&�6�'�� �W�R �X�Q�G�H�U�W�D�N�H �W�K�H �S�U�H�O�L�P�L�Q�D�U�\ �G�H�V�L�J�Q �R�I �D�Q �H�O�H�F�W�U�L�F
�E�D�W�W�H�U�\���S�R�Z�H�U�H�G �8�$�9�� �7�K�H �&�6�' �I�U�D�P�H�Z�R�U�N �L�V �E�X�L�O�W �X�S�R�Q �W�K�H �&�R�Q�F�X�U�U�H�Q�W �6�X�E�V�S�D�F�H �2�S�W�L�P�L�V�D�W�L�R�Q ���&�6�6�2��



���� ���� �/�L�W�H�U�D�W�X�U�H �5�H�Y�L�H�Z

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

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

�)�L�J�X�U�H �������� �7�K�H �'�6�0 �R�I �%�D�W�L�O�O �H�W �D�O�� �>���@�� �R�U�G�H�U�L�Q�J �G�L�V�F�L�S�O�L�Q�H �D�Q�D�O�\�V�H�V �I�R�U �I�H�H�G�E�D�F�N �P�L�Q�L�P�L�V�D�W�L�R�Q��

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

�)�L�J�X�U�H �������� �,�Q�L�W�L�D�O ���O�H�I�W�� �D�Q�G �R�S�W�L�P�L�V�H�G ���U�L�J�K�W�� �G�H�V�L�J�Q�V �R�I �W�K�H �V�P�D�O�O �E�D�W�W�H�U�\���S�R�Z�H�U�H�G �8�$�9 �>���@��



�������� �0�'�2 �$�S�S�O�L�F�D�W�L�R�Q�V �D�Q�G �'�H�V�L�J�Q �6�W�X�G�L�H�V �R�I �8�$�9�V ����

�7�R �E�H�Q�F�K�P�D�U�N �W�K�H �&�6�' �I�U�D�P�H�Z�R�U�N �S�H�U�I�R�U�P�D�Q�F�H�� �W�K�H �D�X�W�K�R�U�V �P�D�G�H �D�G�G�L�W�L�R�Q�D�O �U�X�Q�V �X�V�L�Q�J �W�K�H �J�U�D�G�L�H�Q�W��
�E�D�V�H�G �1�H�V�W�H�G �$�Q�D�O�\�V�L�V���'�H�V�L�J�Q ���1�$�1�'�� �D�O�J�R�U�L�W�K�P �D�Q�G �W�K�H �&�6�' �I�U�D�P�H�Z�R�U�N�� �2�Q�O�\ ���� �Y�D�U�L�D�E�O�H�V �Z�H�U�H �X�V�H�G��
�D�O�O �R�I �Z�K�L�F�K �Z�H�U�H �F�R�Q�W�L�Q�X�R�X�V�� �D�V �J�U�D�G�L�H�Q�W���E�D�V�H�G �R�S�W�L�P�L�V�D�W�L�R�Q �D�O�J�R�U�L�W�K�P�V �F�D�Q�Q�R�W �E�H �D�S�S�O�L�H�G �W�R �P�L�[�H�G
�F�R�Q�W�L�Q�X�R�X�V �G�L�V�F�U�H�W�H �S�U�R�E�O�H�P�V�� �7�K�H �&�6�' �U�X�Q�V �U�H�V�X�O�W�H�G �L�Q �O�R�Z�H�U �Z�H�L�J�K�W �W�K�D�Q �W�K�H �1�$�1�' �U�X�Q�V �Z�L�W�K �P�X�F�K
�I�H�Z�H�U �D�Q�D�O�\�V�H�V �U�X�Q�V �U�H�T�X�L�U�H�G�� �V�K�R�Z�F�D�V�L�Q�J �W�K�H �V�W�U�H�Q�J�W�K �R�I �&�6�'��

�2�S�W�L�P�L�V�D�W�L�R�Q �Z�L�W�K �I�X�H�O �F�H�O�O�V�$�O�W�K�R�X�J�K �V�L�P�L�O�D�U �P�H�W�K�R�G�V �Z�H�U�H �X�V�H�G �L�Q �W�K�H �W�K�U�H�H �V�W�X�G�L�H�V �R�I �0�R�I�I�L�W�W
�D�Q�G �F�R�O�O�H�D�J�X�H�V�� �0�R�I�I�L�W�W �H�W �D�O�� �>���@ �F�R�Q�W�D�L�Q�V �W�K�H �P�R�V�W �X�V�H�I�X�O �L�Q�I�R�U�P�D�W�L�R�Q �D�Q�G �L�V �G�L�V�F�X�V�V�H�G �L�Q �G�H�S�W�K �K�H�U�H��
�7�K�H �V�W�X�G�\�� �W�L�W�O�H�G 	„�'�H�V�L�J�Q �6�S�D�F�H �(�[�S�O�R�U�D�W�L�R�Q �R�I �6�P�D�O�O���6�F�D�O�H �3�(�0 �)�X�H�O �&�H�O�O �/�R�Q�J �(�Q�G�X�U�D�Q�F�H �$�L�U�F�U�D�I�W	…�� �Z�D�V
�F�R�Q�G�X�F�W�H�G �W�R �H�[�S�O�R�U�H �W�K�H �G�H�V�L�J�Q �V�S�D�F�H �I�R�U �P�H�G�L�X�P �������������� �N�J���� �O�R�Z �D�O�W�L�W�X�G�H �8�$�9�V �S�R�Z�H�U�H�G �E�\ �3�(�0
�I�X�H�O �F�H�O�O�V�� �Z�L�W�K �U�D�Q�J�H�V �R�I �X�S �W�R �������� �N�P �D�Q�G �H�Q�G�X�U�D�Q�F�H�V �R�I �X�S �W�R ���� �K�R�X�U�V��

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

k �S�N�� �ü�Q � ������������ �D�Q�G�ü�f � ���������� �Z�H�U�H �X�V�H�G�� �D�O�O�R�Z�L�Q�J �U�D�Q�J�H �W�R �E�H �D�E�R�X�W �D�Q �R�U�G�H�U �R�I �P�D�J�Q�L�W�X�G�H �P�R�U�H
�L�P�S�R�U�W�D�Q�W �W�K�D�Q �W�D�N�H���R�I�I �P�D�V�V��
[�\ �U�H�I�H�U�V �W�R �W�K�H �F�O�L�P�E �U�D�W�H �D�Q�G
R�m�b�i�W�R �W�K�H �S�U�R�S�H�O�O�H�U �W�L�S �0�D�F�K �Q�X�P�E�H�U��
���� �G�H�V�L�J�Q �Y�D�U�L�D�E�O�H�V �Z�H�U�H �X�V�H�G�� �L�Q�F�O�X�G�L�Q�J �W�K�H �Q�X�P�E�H�U �R�I �P�R�W�R�U�V���S�U�R�S�H�O�O�H�U�V�� �K�\�G�U�R�J�H�Q �W�D�Q�N �U�D�G�L�X�V �	
�R�S�H�U�D�W�L�Q�J �S�U�H�V�V�X�U�H �D�Q�G �S�U�R�S�H�O�O�H�U �G�L�D�P�H�W�H�U�� �5�D�W�K�H�U �W�K�D�Q �X�Q�G�H�U�W�D�N�L�Q�J �D �P�L�[�H�G �F�R�Q�W�L�Q�X�R�X�V �G�L�V�F�U�H�W�H �R�S�W�L��
�P�L�V�D�W�L�R�Q�� �W�K�H �D�X�W�K�R�U�V �R�S�W�H�G �W�R �F�R�Q�G�X�F�W �� �F�R�Q�W�L�Q�X�R�X�V �Y�D�U�L�D�E�O�H �R�S�W�L�P�L�V�D�W�L�R�Q�V�� �R�Y�H�U �W�K�H �� �G�L�V�F�U�H�W�H �Q�X�P�E�H�U�V
�R�I �S�U�R�S�H�O�O�H�U�V���P�R�W�R�U�V ������������ �7�K�H �I�X�O�O �O�L�V�W �R�I �G�H�V�L�J�Q �Y�D�U�L�D�E�O�H�V �L�V �J�L�Y�H�Q �L�Q �)�L�J�X�U�H�������� �D�O�R�Q�J �Z�L�W�K �W�K�H �'�6�0
�V�K�R�Z�L�Q�J �W�K�H �� �F�R�Q�W�U�L�E�X�W�L�Q�J �G�L�V�F�L�S�O�L�Q�H �D�Q�D�O�\�V�H�V�� �$�V �Z�D�V �D�O�V�R �P�H�Q�W�L�R�Q�H�G �L�Q �%�D�W�L�O�O �H�W �D�O�� �>���@�� �0�R�I�I�L�W�W �H�W
�D�O�� �>���@ �K�L�J�K�O�L�J�K�W �W�K�D�W �W�K�H �R�U�G�H�U �R�I �G�L�V�F�L�S�O�L�Q�H�V �L�Q �W�K�H �'�6�0 �L�V �L�P�S�R�U�W�D�Q�W �D�Q�G �W�K�D�W �L�Q�W�H�O�O�L�J�H�Q�W �V�W�U�X�F�W�X�U�L�Q�J
�R�I �W�K�H �'�6�0 �O�H�D�G�V �W�R �E�H�W�W�H�U �F�R�P�S�X�W�D�W�L�R�Q�D�O �H�I�I�L�F�L�H�Q�F�\�� �,�Q �W�K�H�L�U �V�W�X�G�\�� �W�K�H�L�U �'�6�0 �V�W�U�X�F�W�X�U�H �U�H�V�X�O�W�H�G �L�Q ����
�I�R�U�Z�D�U�G���I�H�G �Y�D�U�L�D�E�O�H�V �D�Q�G �R�Q�O�\ �� �E�D�F�N�Z�D�U�G���I�H�G �R�Q�H�V�� �,�Q�W�H�U�H�V�W�L�Q�J�O�\�� �E�R�W�K �%�D�W�L�O�O �H�W �D�O�� �>���@ �D�Q�G �0�R�I�I�L�W�W
�H�W �D�O�� �>���@ �K�D�Y�H �D�H�U�R�G�\�Q�D�P�L�F �D�Q�G �V�W�U�X�F�W�X�U�D�O���Z�H�L�J�K�W �D�Q�D�O�\�V�H�V �Q�H�D�U �W�K�H �E�H�J�L�Q�Q�L�Q�J�� �Z�K�L�O�H �S�U�R�S�X�O�V�L�R�Q �D�Q�G
�S�H�U�I�R�U�P�D�Q�F�H �D�U�H �W�R�Z�D�U�G�V �W�K�H �H�Q�G�� �7�K�L�V �P�D�N�H�V �O�R�J�L�F�D�O �V�H�Q�V�H�� �D�V �D�H�U�R�G�\�Q�D�P�L�F�V �D�Q�G �Z�H�L�J�K�W �J�R�Y�H�U�Q �K�R�Z
�P�X�F�K �S�R�Z�H�U���W�K�U�X�V�W �L�V �U�H�T�X�L�U�H�G �D�Q�G �W�K�X�V �W�K�H �S�H�U�I�R�U�P�D�Q�F�H �F�K�D�U�D�F�W�H�U�L�V�W�L�F�V �R�I �W�K�H �D�L�U�F�U�D�I�W��


R
g
l
g
k
g
x
d
�q

�ã 
O��
v�� � �¿
�Q

�—�I
��

�f �K�F

�—�^


X
s
a
h
d
b
r 
r
m�ã ���� 	� 
[�\ ��
k��
k
g
l��

R�m�b�i	� ��������

����������

�)�L�J�X�U�H �������� �7�K�H �'�6�0 �R�I �0�R�I�I�L�W�W �H�W �D�O�� �>���@��

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



���� ���� �/�L�W�H�U�D�W�X�U�H �5�H�Y�L�H�Z

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

�P�D�\ �E�H �F�D�O�F�X�O�D�W�H�G �X�V�L�Q�J �(�T�X�D�W�L�R�Q������ ���D�V�V�X�P�L�Q�J �D�O�O �W�K�H �K�\�G�U�R�J�H�Q �V�W�R�U�H�G �L�Q �W�K�H
�W�D�Q�N �P�D�\ �E�H �H�[�W�U�D�F�W�H�G���� �Z�L�W�K
l �\�^�e�e�l�E�H�L�Q�J �W�K�H �Q�X�P�E�H�U �R�I �F�H�O�O�V��
N�E�H�L�Q�J �W�K�H �F�X�U�U�H�Q�W��
K�E�H�L�Q�J �)�D�U�D�G�D�\	…�V
�Q�X�P�E�H�U���ù�n�m�b�e�E�H�L�Q�J �W�K�H �K�\�G�U�R�J�H�Q �X�W�L�O�L�V�D�W�L�R�Q �D�Q�G
J �E�H�L�Q�J �W�K�H �H�Q�G�X�U�D�Q�F�H��


l �G�´
� 


l �\�^�e�e�l	r 
N
�� 	r 
K 	r �ù�n�m�b�e

	r 
J ����������

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


U � 
�Q	r�S

�U�Å�[
�¿

�Z

�S�³���´ 	r�U	r���U�Ä�[��

` � ������������

a � ���������� 	r �����Å�¿

����������

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

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

�)�L�J�X�U�H �������� �2�S�W�L�P�D�O �I�X�H�O �F�H�O�O �D�L�U�F�U�D�I�W �G�H�V�L�J�Q �L�Q �0�R�I�I�L�W�W �H�W �D�O�� �>���@��

�0�$�/�( �D�Q�G �+�$�/�( �R�S�W�L�P�L�V�D�W�L�R�Q
�9�D�U�L�R�X�V �0�'�2 �V�W�X�G�L�H�V �R�I �0�$�/�( �D�Q�G �+�$�/�( �8�$�9�V �H�[�L�V�W�� �7�K�H�V�H �L�Q�F�O�X�G�H �V�W�X�G�L�H�V �U�H�O�D�W�L�Q�J �W�R �P�R�U�S�K�L�Q�J �V�W�U�X�F��
�W�X�U�H�V �E�\ �$�M�D�M �H�W �D�O�� �>���� �@�� �Z�K�H�U�H �D �O�R�Z���I�L�G�H�O�L�W�\ �0�'�2 �S�O�D�W�I�R�U�P �Z�D�V �X�V�H�G �W�R �P�D�[�L�P�L�V�H �O�L�I�W���R�Y�H�U���G�U�D�J �U�D�W�L�R �D�Q�G
�O�D�W�H�U �U�R�O�O�L�Q�J �P�R�P�H�Q�W �W�R �\�D�Z�L�Q�J �P�R�P�H�Q�W �U�D�W�L�R �R�I �D ������ �N�J �0�$�/�( �8�$�9 �Z�L�W�K �D�F�W�L�Y�H �D�H�U�R�H�O�D�V�W�L�F �V�W�U�X�F�W�X�U�H�V��
�$�M�D�M �H�W �D�O�� �>���� �@ �D�O�V�R �O�R�R�N�H�G �D�W �D �Y�D�U�L�D�E�O�H �V�S�D�Q �F�R�Q�F�H�S�W �D�Q�G �F�R�Q�G�X�F�W�H�G �W�Z�R �F�R�Q�V�H�F�X�W�L�Y�H �R�S�W�L�P�L�V�D�W�L�R�Q�V �R�Q
�D�[�L�D�O �V�W�L�I�I�Q�H�V�V �P�L�Q�L�P�L�V�D�W�L�R�Q�� �I�R�O�O�R�Z�H�G �E�\ �V�W�U�X�F�W�X�U�D�O �P�D�V�V �P�L�Q�L�P�L�V�D�W�L�R�Q �R�I �W�K�H �Z�L�Q�J �S�D�U�W�L�W�L�R�Q �X�Q�G�H�U �V�W�X�G�\��
�&�R�O�O�D�E�R�U�D�W�L�Y�H �G�H�V�L�J�Q �H�Q�Y�L�U�R�Q�P�H�Q�W �S�U�R�M�H�F�W�V �O�L�N�H �W�K�H �(�X�U�R�S�H�D�Q �$�*�,�/�( �S�U�R�M�H�F�W �K�D�Y�H �L�Q�F�O�X�G�H�G �0�$�/�( �8�$�9�V
�D�V �R�S�W�L�P�L�V�D�W�L�R�Q �W�R�R�O �F�D�V�H �V�W�X�G�L�H�V�� �3�U�D�N�D�V�K�D �H�W �D�O�� �>���� �@ �W�H�V�W�H�G �W�K�H�L�U �F�R�O�O�D�E�R�U�D�W�L�Y�H �G�H�V�L�J�Q �H�Q�Y�L�U�R�Q�P�H�Q�W



�������� �0�'�2 �$�S�S�O�L�F�D�W�L�R�Q�V �D�Q�G �'�H�V�L�J�Q �6�W�X�G�L�H�V �R�I �8�$�9�V ����

�E�\ �P�L�Q�L�P�L�V�L�Q�J �P�L�V�V�L�R�Q �I�X�H�O �D�Q�G �P�D�[�L�P�X�P �W�D�N�H���R�I�I �P�D�V�V �R�I �D �0�$�/�( �8�$�9�� �6�W�X�G�L�H�V �D�L�P�L�Q�J �W�R �P�D�[�L�P�L�V�H
�0�$�/�( �H�Q�G�X�U�D�Q�F�H �L�Q�F�O�X�G�H �R�Q�H �E�\ �5�D�M�D�J�R�S�D�O �H�W �D�O�� �>���� �@�� �Z�K�R �X�Q�G�H�U�W�R�R�N �D �F�R�Q�F�H�S�W�X�D�O �G�H�V�L�J�Q �V�W�X�G�\ �R�I
�D �0�$�/�( �8�$�9 �Z�L�Q�J �W�K�U�R�X�J�K �D�Q �0�'�2 �I�U�D�P�H�Z�R�U�N �W�R �D�F�K�L�H�Y�H �O�R�Q�J �H�Q�G�X�U�D�Q�F�H�� �5�D�M�D�J�R�S�D�O �D�Q�G �*�D�Q�J�X�O�L �>���@
�F�R�Q�G�X�F�W�H�G �D �V�L�P�L�O�D�U �V�W�X�G�\ �E�X�W �X�V�H�G �D �W�Z�R �V�W�H�S �R�S�W�L�P�L�V�D�W�L�R�Q �S�U�R�F�H�V�V�� �E�\ �I�L�U�V�W �R�S�W�L�P�L�V�L�Q�J �W�K�H ���' �D�L�U�I�R�L�O �I�R�U
�H�Q�G�X�U�D�Q�F�H�� �W�K�H�Q �R�S�W�L�P�L�V�L�Q�J �W�K�H �Z�L�Q�J �S�O�D�Q�I�R�U�P �I�R�U �H�Q�G�X�U�D�Q�F�H �P�D�[�L�P�L�V�D�W�L�R�Q �D�Q�G �Z�L�Q�J �Z�H�L�J�K�W �P�L�Q�L�P�L�V�D��
�W�L�R�Q�� �X�V�L�Q�J �.�U�L�Q�J�L�Q�J �P�H�W�D���P�R�G�H�O�V�� �0�R�U�U�L�V�H�\ �D�Q�G �0�F�'�R�Q�D�O�G �>���� �@ �R�S�W�L�P�L�V�H�G �D �+�$�/�( �8�$�9 �Z�L�W�K �D �Y�H�U�\ �O�D�U�J�H
�D�V�S�H�F�W �U�D�W�L�R �I�H�D�W�X�U�L�Q�J �D �S�L�Q�Q�H�G���Z�L�Q�J �F�R�Q�F�H�S�W �I�R�U �Z�H�L�J�K�W �P�L�Q�L�P�L�V�D�W�L�R�Q�� �I�L�Q�G�L�Q�J �X�S �W�R ���������� �R�I �Z�H�L�J�K�W
�U�H�G�X�F�W�L�R�Q �W�K�U�R�X�J�K �W�K�H�L�U �0�'�2 �S�O�D�W�I�R�U�P��

�%�H�F�D�X�V�H �R�I �L�W�V �U�H�O�H�Y�D�Q�F�H�� �W�K�H �S�D�S�H�U �R�I �5�D�M�D�J�R�S�D�O �D�Q�G �*�D�Q�J�X�O�L �>���@ �Z�L�O�O �E�H �G�L�V�F�X�V�V�H�G �L�Q �P�R�U�H �G�H�W�D�L�O��
�7�K�H �V�W�X�G�\�� �W�L�W�O�H�G 	„�0�X�O�W�L�G�L�V�F�L�S�O�L�Q�D�U�\ �'�H�V�L�J�Q �2�S�W�L�P�L�]�D�W�L�R�Q �R�I �/�R�Q�J �(�Q�G�X�U�D�Q�F�H �8�Q�P�D�Q�Q�H�G �$�H�U�L�D�O �9�H�K�L�F�O�H
�:�L�Q�J	…�� �F�R�Q�V�L�G�H�U�V �D �������� �N�J�� �W�Z�L�Q���S�L�V�W�R�Q���H�Q�J�L�Q�H �W�U�D�F�W�R�U �F�R�Q�I�L�J�X�U�D�W�L�R�Q �0�$�/�( �8�$�9�� �G�H�V�L�J�Q�H�G �W�R �O�R�L�W�H�U �D�W
�D�Q �D�O�W�L�W�X�G�H �R�I �E�H�W�Z�H�H�Q ������������ �I�W �D�Q�G ������������ �I�W �D�Q�G �D �0�D�F�K �Q�X�P�E�H�U �R�I ���������� �7�K�H �S�U�R�E�O�H�P �Z�D�V �V�S�O�L�W �L�Q�W�R
�W�Z�R �S�D�U�W�V�� �)�L�U�V�W�O�\�� �D �V�L�Q�J�O�H���R�E�M�H�F�W�L�Y�H�� �V�L�Q�J�O�H���G�L�V�F�L�S�O�L�Q�H �D�H�U�R�G�\�Q�D�P�L�F �R�S�W�L�P�L�V�D�W�L�R�Q �R�I �W�K�H ���' �D�L�U�I�R�L�O �Z�D�V
�F�R�Q�G�X�F�W�H�G�� �Z�L�W�K �W�K�H �R�E�M�H�F�W�L�Y�H �I�X�Q�F�W�L�R�Q �E�H�L�Q�J �W�K�H �H�Q�G�X�U�D�Q�F�H �P�L�Q�L�P�L�V�D�W�L�R�Q �S�D�U�D�P�H�W�H�U�� �J�L�Y�H�Q �E�\ �(�T�X�D�W�L�R�Q
�������� �7�K�H �P�X�O�W�L���R�E�M�H�F�W�L�Y�H �J�H�Q�H�W�L�F �D�O�J�R�U�L�W�K�P �1�6�*�$���,�, �Z�D�V �X�V�H�G��


O��
v�� � 

H�e

���½���¼��


H�]
����������

�2�Q�F�H �W�K�H �R�S�W�L�P�L�V�H�G �D�L�U�I�R�L�O �Z�D�V �G�H�W�H�U�P�L�Q�H�G�� �L�W �Z�D�V �I�H�G �L�Q�W�R �W�K�H �V�H�F�R�Q�G �R�S�W�L�P�L�V�D�W�L�R�Q�� �7�K�L�V �Z�D�V �D �P�X�O�W�L��
�R�E�M�H�F�W�L�Y�H�� �P�X�O�W�L���G�L�V�F�L�S�O�L�Q�D�U�\ �R�S�W�L�P�L�V�D�W�L�R�Q �S�U�R�E�O�H�P �Z�L�W�K �W�K�H �R�E�M�H�F�W�L�Y�H�V �E�H�L�Q�J �W�K�H �P�D�[�L�P�L�V�D�W�L�R�Q �R�I �W�K�H
�H�Q�G�X�U�D�Q�F�H �S�D�U�D�P�H�W�H�U �D�Q�G �W�K�H �P�L�Q�L�P�L�V�D�W�L�R�Q �R�I �Z�L�Q�J �Z�H�L�J�K�W�� �D�V �V�H�H�Q �L�Q �(�T�X�D�W�L�R�Q�������� �%�R�W�K ���' �D�Q�G
�S�O�D�Q�I�R�U�P �R�S�W�L�P�L�V�D�W�L�R�Q�V �X�V�H�G �W�K�H �S�D�Q�H�O �P�H�W�K�R�G �F�R�G�H �;�)�/�5���� �Z�K�L�O�H �W�K�H �S�O�D�Q�I�R�U�P �R�S�W�L�P�L�V�D�W�L�R�Q �D�O�V�R �X�V�H�G
�&�$�7�,�$ �I�R�U �J�H�R�P�H�W�U�\ �P�R�G�H�O�O�L�Q�J�� �3�$�7�5�$�1 �I�R�U �P�H�V�K �J�H�Q�H�U�D�W�L�R�Q �D�Q�G �1�$�6�7�5�$�1 �I�R�U �W�K�H �I�L�Q�L�W�H �H�O�H�P�H�Q�W �D�Q�D�O��
�\�V�L�V��


O��
v�� � �Ä
�B�]

���µ���´��

�B�U
�¿
\ �p�b�g�`

�È ����������

�7�K�H �D�X�W�K�R�U�V �P�D�G�H �V�X�U�H �W�R �Q�R�U�P�D�O�L�V�H �D�O�O �Y�D�O�X�H�V �R�I �G�H�V�L�J�Q �Y�D�U�L�D�E�O�H�V�� �7�K�L�V �L�V �L�P�S�R�U�W�D�Q�W�� �D�V �L�W �W�U�D�Q�V�O�D�W�H�V �W�R
�D �P�X�F�K �V�P�R�R�W�K�H�U �R�S�W�L�P�L�V�D�W�L�R�Q �S�U�R�E�O�H�P�� �Z�K�L�F�K �K�H�O�S�V �L�Q�F�U�H�D�V�H �D�F�F�X�U�D�F�\ �D�Q�G �U�R�E�X�V�W�Q�H�V�V �>���� �@��
�7�K�H �U�H�V�X�O�W�V �R�I �W�K�H �V�W�X�G�\ �D�U�H �V�K�R�Z�Q �L�Q �)�L�J�X�U�H�������� �L�Q �W�K�H �I�R�U�P �R�I �I�L�Y�H �S�R�L�Q�W�V �R�Q �D �3�D�U�H�W�R �I�U�R�Q�W�� �7�K�H �\���D�[�L�V
�O�D�E�H�O �L�V �W�R �E�H �U�H�D�G �X�S�Z�D�U�G�V �D�Q�G �V�W�D�W�H�V 	„�(�Q�G�X�U�D�Q�F�H �3�D�U�D�P�H�W�H�U	…�� �3�R�L�Q�W �� �R�Q �W�K�H �3�D�U�H�W�R �I�U�R�Q�W �F�R�U�U�H�V�S�R�Q�G�V
�W�R �D �O�L�J�K�W�Z�H�L�J�K�W �V�R�O�X�W�L�R�Q �D�Q�G �S�R�L�Q�W �� �F�R�U�U�H�V�S�R�Q�G�V �W�R �D �K�L�J�K �H�Q�G�X�U�D�Q�F�H �V�R�O�X�W�L�R�Q�� �Z�L�W�K �S�R�L�Q�W�V �L�Q �E�H�W�Z�H�H�Q
�F�R�U�U�H�V�S�R�Q�G�L�Q�J �W�R �H�T�X�D�O�O�\ �R�S�W�L�P�D�O �V�R�O�X�W�L�R�Q�V �Z�K�L�F�K �G�R �Q�R�W �P�D�[�L�P�L�V�H �H�Q�G�X�U�D�Q�F�H �R�U �Z�H�L�J�K�W �L�Q�G�L�Y�L�G�X�D�O�O�\��
�&�O�H�D�U�O�\ �W�K�H�Q�� �Z�L�Q�J �Z�H�L�J�K�W �D�Q�G �H�Q�G�X�U�D�Q�F�H �D�U�H �F�R�P�S�H�W�L�Q�J �S�D�U�D�P�H�W�H�U�V�� �,�Q�W�H�U�H�V�W�L�Q�J�O�\�� �S�R�L�Q�W �� �G�R�H�V �Q�R�W
�V�L�W �R�Q �W�K�H �3�D�U�H�W�R �I�U�R�Q�W �F�X�U�Y�H �S�U�R�G�X�F�H�G �E�\ �W�K�H �R�W�K�H�U �I�R�X�U �S�R�L�Q�W�V�� �7�K�L�V �V�X�J�J�H�V�W�V �S�R�L�Q�W �� �L�V �D�F�W�X�D�O�O�\ �Q�R�W �D
�J�O�R�E�D�O �R�S�W�L�P�X�P�� �D�V �H�L�W�K�H�U �Z�H�L�J�K�W �D�Q�G���R�U �H�Q�G�X�U�D�Q�F�H �K�D�Y�H �U�R�R�P �I�R�U �L�P�S�U�R�Y�H�P�H�Q�W�� �7�K�H �R�S�W�L�P�L�V�H�U �P�L�J�K�W
�K�D�Y�H �W�K�X�V �I�R�X�Q�G �D �O�R�F�D�O �R�S�W�L�P�X�P �D�W �S�R�L�Q�W ���� �U�D�W�K�H�U �W�K�D�Q �D �J�O�R�E�D�O �R�Q�H�� �+�R�Z�H�Y�H�U�� �W�K�L�V �L�V �V�L�P�S�O�\ �W�K�H �F�X�U��
�U�H�Q�W �D�X�W�K�R�U	…�V �H�G�X�F�D�W�H�G �V�S�H�F�X�O�D�W�L�R�Q�� �D�V �Q�R �F�R�P�P�H�Q�W �Z�D�V �P�D�G�H �E�\ �W�K�H �D�X�W�K�R�U�V �R�I �W�K�H �V�W�X�G�\ �U�H�J�D�U�G�L�Q�J
�W�K�H �O�R�F�D�W�L�R�Q �R�I �S�R�L�Q�W �� �E�H�L�Q�J �L�Q�V�L�G�H �W�K�H �3�D�U�H�W�R �I�U�R�Q�W�� �V�R�P�H�W�K�L�Q�J �Z�K�L�F�K �V�K�R�X�O�G �K�D�Y�H �E�H�H�Q �F�O�D�U�L�I�L�H�G��

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



���� ���� �/�L�W�H�U�D�W�X�U�H �5�H�Y�L�H�Z

�)�L�J�X�U�H ���������� �3�R�L�Q�W�V �R�Q �W�K�H �3�D�U�H�W�R �I�U�R�Q�W �R�I �H�Q�G�X�U�D�Q�F�H �S�D�U�D�P�H�W�H�U �D�J�D�L�Q�V�W �Z�L�Q�J �Z�H�L�J�K�W �U�D�W�L�R �I�U�R�P �5�D�M�D�J�R�S�D�O �D�Q�G �*�D�Q�J�X�O�L �>���@��

�)�L�J�X�U�H ���������� �1�R�U�P�D�O�L�V�H�G �D�V�S�H�F�W �U�D�W�L�R �Y�D�U�L�D�W�L�R�Q �D�O�R�Q�J �3�D�U�H�W�R
�S�R�L�Q�W�V �L�Q �>���@��

�)�L�J�X�U�H ���������� �1�R�U�P�D�O�L�V�H�G �W�D�S�H�U �U�D�W�L�R �Y�D�U�L�D�W�L�R�Q �D�O�R�Q�J �3�D�U�H�W�R
�S�R�L�Q�W�V �L�Q �>���@��



��
�5�H�V�H�D�U�F�K �2�E�M�H�F�W�L�Y�H �D�Q�G �0�R�W�L�Y�D�W�L�R�Q

�������� �0�R�W�L�Y�D�W�L�R�Q
�,�Q �6�H�F�W�L�R�Q�������� �W�K�H �J�U�R�Z�L�Q�J �L�P�S�R�U�W�D�Q�F�H �R�I �8�$�9�V �L�Q �W�K�H �P�R�G�H�U�Q �Z�R�U�O�G �Z�D�V �K�L�J�K�O�L�J�K�W�H�G�� �,�Q �S�D�U�W�L�F�X�O�D�U��
�W�K�H �0�$�/�( �8�$�9 �K�D�V �S�U�R�Y�H�Q �W�R �E�H �R�Q�H �R�I �W�K�H �P�R�V�W �V�L�J�Q�L�I�L�F�D�Q�W �F�O�D�V�V�H�V �R�I �8�$�9�V�� �E�R�W�K �L�Q �P�L�O�L�W�D�U�\ �D�Q�G �F�L�Y�L�O
�D�S�S�O�L�F�D�W�L�R�Q�V�� �,�W�V �D�E�L�O�L�W�\ �W�R �R�I�I�H�U �E�R�W�K �U�H�F�R�Q�Q�D�L�V�V�D�Q�F�H �D�Q�G �D�L�U���W�R���O�D�Q�G �G�L�U�H�F�W �V�W�U�L�N�H �F�D�S�D�E�L�O�L�W�L�H�V �Z�L�W�K�R�X�W
�U�L�V�N�L�Q�J �W�K�H �R�S�H�U�D�W�R�U	…�V �O�L�I�H �K�D�V �P�D�G�H �L�W �D�Q �L�Q�G�L�V�S�H�Q�V�D�E�O�H �W�R�R�O �L�Q �P�D�Q�\ �P�L�O�L�W�D�U�\ �D�U�V�H�Q�D�O�V �D�U�R�X�Q�G �W�K�H �J�O�R�E�H��
�Z�K�L�O�H �L�W�V �O�D�U�J�H �V�L�]�H �D�Q�G �K�L�J�K �D�O�W�L�W�X�G�H �I�O�L�J�K�W �D�O�O�R�Z �I�R�U �K�H�D�Y�\ �V�F�L�H�Q�W�L�I�L�F �L�Q�V�W�U�X�P�H�Q�W�V �W�R �E�H �F�D�U�U�L�H�G �R�Q�E�R�D�U�G��
�$�V �D �U�H�V�X�O�W�� �J�R�Y�H�U�Q�P�H�Q�W�V �D�Q�G �G�H�V�L�J�Q�H�U�V �D�U�H �U�D�F�L�Q�J �W�R �G�H�Y�H�O�R�S �Q�H�Z �0�$�/�( �P�R�G�H�O�V�� �Z�L�W�K �(�X�U�R�S�H�D�Q �Q�D�W�L�R�Q�V
�G�H�Y�H�O�R�S�L�Q�J �W�K�H �5�3�$�6 �D�Q�G �5�X�V�V�L�D �S�U�R�W�R�W�\�S�L�Q�J �W�K�H �2�U�L�R�Q���(��

�,�Q �6�H�F�W�L�R�Q�������� �S�U�R�S�X�O�V�L�R�Q �V�\�V�W�H�P�V �R�I �X�Q�P�D�Q�Q�H�G �Y�H�K�L�F�O�H�V �Z�H�U�H �G�L�V�F�X�V�V�H�G�� �,�W �K�D�V �E�H�H�Q �V�K�R�Z�Q �W�K�D�W
�H�O�H�F�W�U�L�F �S�U�R�S�X�O�V�L�R�Q �V�\�V�W�H�P�V�� �S�D�U�W�L�F�X�O�D�U�O�\ �W�K�R�V�H �L�Q�Y�R�O�Y�L�Q�J �K�\�G�U�R�J�H�Q �I�X�H�O �F�H�O�O�V�� �D�U�H �U�H�O�D�W�L�Y�H�O�\ �Q�H�Z �W�R �O�D�U�J�H
�8�$�9�V�� �0�$�/�( �8�$�9�V �L�Q �S�D�U�W�L�F�X�O�D�U �K�D�Y�H �K�L�V�W�R�U�L�F�D�O�O�\ �V�H�H�Q �D�O�P�R�V�W �Q�R �D�S�S�O�L�F�D�W�L�R�Q �R�I �H�O�H�F�W�U�L�F �S�U�R�S�X�O�V�L�R�Q �D�Q�G
�D�U�H �V�W�L�O�O �S�R�Z�H�U�H�G �E�\ �L�Q�W�H�U�Q�D�O �F�R�P�E�X�V�W�L�R�Q �H�Q�J�L�Q�H�V �W�R �P�H�H�W �W�K�H�L�U �O�R�Q�J �H�Q�G�X�U�D�Q�F�H �Q�H�H�G�V�� �7�K�L�V �V�L�J�Q�L�I�L�F�D�Q�W�O�\
�O�L�P�L�W�V �W�K�H �S�R�W�H�Q�W�L�D�O �R�I �0�$�/�( �8�$�9�V�� �D�V �W�K�H�\ �D�U�H �F�X�U�U�H�Q�W�O�\ �G�H�V�L�J�Q�H�G �D�U�R�X�Q�G �H�[�L�V�W�L�Q�J �S�L�V�W�R�Q �H�Q�J�L�Q�H�V�� �Z�K�L�F�K
�U�H�V�X�O�W�V �L�Q �W�K�H�L�U �G�H�V�L�J�Q �E�H�L�Q�J �F�R�Q�V�W�U�D�L�Q�H�G �E�\ �W�K�H�P�� �+�R�Z�H�Y�H�U�� �Z�L�W�K �D�L�U�F�U�D�I�W �H�O�H�F�W�U�L�I�L�F�D�W�L�R�Q �R�Q �W�K�H �K�R�U�L�]�R�Q��
�H�O�H�F�W�U�L�F���E�D�V�H�G �V�R�O�X�W�L�R�Q�V �D�U�H �V�K�R�Z�L�Q�J �S�U�R�P�L�V�H�� �S�D�U�W�L�F�X�O�D�U�O�\ �I�X�H�O �F�H�O�O�V �Z�K�L�F�K �K�D�Y�H �S�U�R�Y�H�Q �W�R �G�H�O�L�Y�H�U �G�D�\�V
�R�I �S�R�Z�H�U �D�W �D �W�L�P�H�� �,�Q�F�R�U�S�R�U�D�W�L�Q�J �Q�R�Y�H�O �S�U�R�S�X�O�V�L�R�Q �V�R�O�X�W�L�R�Q�V �Z�L�O�O �D�O�O�R�Z �I�R�U �S�U�R�S�X�O�V�L�R�Q �V�\�V�W�H�P�V �W�R �E�H
�W�D�L�O�R�U�H�G �W�R �W�K�H �Q�H�H�G�V �R�I �W�K�H �8�$�9 �G�H�V�L�J�Q�� �X�Q�O�H�D�V�K�L�Q�J �W�K�H �8�$�9	…�V �I�X�O�O �G�H�V�L�J�Q �S�R�W�H�Q�W�L�D�O�� �+�R�Z�H�Y�H�U�� �H�Q�D�E�O�L�Q�J
�W�K�L�V �S�D�U�D�G�L�J�P �V�K�L�I�W �U�H�T�X�L�U�H�V �N�Q�R�Z�O�H�G�J�H �R�I �W�K�H �V�\�V�W�H�P���O�H�Y�H�O �G�H�V�L�J�Q �H�I�I�H�F�W�V �D�Q�G �W�U�D�G�H���R�I�I�V �Z�K�L�F�K �U�H�V�X�O�W
�I�U�R�P �L�Q�W�H�J�U�D�W�L�Q�J �H�O�H�F�W�U�L�F �S�U�R�S�X�O�V�L�R�Q �V�\�V�W�H�P�V �L�Q�W�R �0�$�/�( �8�$�9�V�� �,�W �L�V �W�K�H�U�H�I�R�U�H �L�P�S�H�U�D�W�L�Y�H �W�K�D�W �W�K�H�V�H �G�H��
�V�L�J�Q �H�I�I�H�F�W�V �D�U�H �V�W�X�G�L�H�G �D�Q�G �X�Q�G�H�U�V�W�R�R�G �E�H�I�R�U�H �Z�L�G�H�V�S�U�H�D�G �0�$�/�( �8�$�9 �H�O�H�F�W�U�L�I�L�F�D�W�L�R�Q �F�D�Q �W�D�N�H �S�O�D�F�H��

�,�Q �6�H�F�W�L�R�Q�������� �W�K�H �8�$�9	…�V �X�Q�L�T�X�H �Q�H�H�G �I�R�U �0�'�2 �P�H�W�K�R�G�V �L�Q �G�H�W�H�U�P�L�Q�L�Q�J �G�H�V�L�J�Q �H�I�I�H�F�W�V �Z�D�V �G�H�V�F�U�L�E�H�G��
�7�K�L�V �Q�H�H�G �Z�D�V �V�K�R�Z�Q �W�R �E�H �W�K�H �U�H�V�X�O�W �R�I �W�Z�R �P�D�L�Q �U�H�D�V�R�Q�V�� �D�V �G�H�V�F�U�L�E�H�G �E�\ �6�³�E�H�V�W�H�U �D�Q�G �.�H�D�Q�H �>���� �@��
�I�L�U�V�W�O�\�� �W�K�H �8�$�9 �K�D�V �Q�R�W �U�H�D�F�K�H�G �W�K�H �K�L�J�K �O�H�Y�H�O �R�I �P�D�W�X�U�L�W�\ �Z�K�L�F�K �H�[�L�V�W�V �L�Q �W�K�H �G�H�V�L�J�Q �R�I �F�R�P�P�H�U�F�L�D�O
�D�L�U�F�U�D�I�W�� �Z�K�H�U�H �G�H�V�L�J�Q�V �D�U�H �G�U�L�Y�H�Q �E�\ �Y�D�V�W �D�P�R�X�Q�W�V �R�I �K�L�V�W�R�U�L�F�D�O �G�D�W�D�� �6�H�F�R�Q�G�O�\�� �8�$�9�V �D�U�H �Q�R�W �V�X�E�M�H�F�W
�W�R �W�K�H �V�W�U�L�Q�J�H�Q�W �U�H�J�X�O�D�W�L�R�Q�V �H�[�L�V�W�H�Q�W �L�Q �F�R�P�P�H�U�F�L�D�O �D�Y�L�D�W�L�R�Q�� �Z�K�H�U�H �S�D�V�V�H�Q�J�H�U �D�F�F�R�P�P�R�G�D�W�L�R�Q �V�\�V�W�H�P�V
�D�G�G �Z�H�L�J�K�W�� �F�R�P�S�O�H�[�L�W�\ �D�Q�G �G�H�V�L�J�Q �U�H�V�W�U�L�F�W�L�R�Q�V�� �$�V �D �U�H�V�X�O�W�� �W�K�H �G�H�V�L�J�Q �V�S�D�F�H �I�R�U �8�$�9�V �L�V �Y�H�U�\ �O�D�U�J�H
�F�R�P�S�D�U�H�G �W�R �P�D�Q�Q�H�G �D�L�U�F�U�D�I�W �D�Q�G �U�H�T�X�L�U�H�V �D �P�H�W�K�R�G �W�R �K�H�O�S �W�K�H �G�H�V�L�J�Q�H�U �T�X�L�F�N�O�\ �L�G�H�Q�W�L�I�\ �U�H�O�H�Y�D�Q�W �G�H��
�V�L�J�Q �D�U�H�D�V �R�I �L�Q�W�H�U�H�V�W�� �W�K�L�V �P�H�W�K�R�G �L�V �0�'�2��

�7�K�H �L�Q�W�H�U�V�H�F�W�L�R�Q �R�I �W�K�H �S�R�L�Q�W�V �G�L�V�F�X�V�V�H�G �L�Q �W�K�H �W�K�U�H�H �S�D�U�D�J�U�D�S�K�V �D�E�R�Y�H �S�U�H�V�H�Q�W�V �D�Q �L�P�S�R�U�W�D�Q�W �D�U�H�D �R�I
�U�H�V�H�D�U�F�K�� �F�R�Q�V�L�G�H�U�L�Q�J �W�K�H �L�P�S�R�U�W�D�Q�F�H �R�I �0�$�/�( �8�$�9�V �L�Q �W�R�G�D�\	…�V �Z�R�U�O�G�� �W�R�J�H�W�K�H�U �Z�L�W�K �W�K�H �S�U�R�P�L�V�H �V�K�R�Z�Q
�E�\ �H�O�H�F�W�U�L�F �S�U�R�S�X�O�V�L�R�Q �I�R�U �O�R�Q�J �H�Q�G�X�U�D�Q�F�H �D�S�S�O�L�F�D�W�L�R�Q�V�� �W�K�H �H�[�L�V�W�H�Q�F�H �R�I �D �I�H�D�V�L�E�O�H �G�H�V�L�J�Q �V�S�D�F�H �D�Q�G �W�K�H
�V�X�E�V�H�T�X�H�Q�W �D�L�U�F�U�D�I�W���O�H�Y�H�O �G�H�V�L�J�Q �H�I�I�H�F�W�V �R�I �L�P�S�O�H�P�H�Q�W�L�Q�J �W�K�H�V�H �Q�R�Y�H�O �S�U�R�S�X�O�V�L�R�Q �W�H�F�K�Q�R�O�R�J�L�H�V �L�Q�W�R �0�$�/�(
�8�$�9�V �P�X�V�W �E�H �V�W�X�G�L�H�G �D�Q�G �X�Q�G�H�U�V�W�R�R�G�� �L�Q �R�U�G�H�U �W�R �V�X�S�S�R�U�W �G�H�V�L�J�Q�H�U�V �D�Q�G �U�H�V�H�D�U�F�K�H�U�V �L�Q �W�K�H �S�D�U�D�G�L�J�P
�V�K�L�I�W �R�I �H�O�H�F�W�U�L�I�L�F�D�W�L�R�Q�� �6�X�F�K �8�$�9 �G�H�V�L�J�Q �V�W�X�G�L�H�V �D�U�H �X�Q�L�T�X�H�O�\ �S�R�V�L�W�L�R�Q�H�G �I�R�U �W�K�H �D�S�S�O�L�F�D�W�L�R�Q �R�I �0�'�2�� �D�V
�D �U�H�V�X�O�W �R�I �D �O�D�F�N �R�I �U�H�J�X�O�D�W�R�U�\ �F�R�Q�V�W�U�D�L�Q�W�V �D�Q�G �W�K�H �H�[�W�H�Q�V�L�Y�H �G�H�V�L�J�Q �V�S�D�F�H �L�Q�K�H�U�H�Q�W �L�Q �8�$�9 �G�H�V�L�J�Q��

����



���� ���� �5�H�V�H�D�U�F�K �2�E�M�H�F�W�L�Y�H �D�Q�G �0�R�W�L�Y�D�W�L�R�Q

�/�L�W�H�U�D�W�X�U�H �V�X�U�U�R�X�Q�G�L�Q�J �W�K�L�V �I�L�H�O�G �K�D�V �E�H�H�Q �S�U�H�V�H�Q�W�H�G �L�Q �6�H�F�W�L�R�Q�������� �Z�L�W�K �U�H�V�H�D�U�F�K �I�D�O�O�L�Q�J �L�Q�W�R �W�Z�R �P�D�L�Q
�F�D�W�H�J�R�U�L�H�V�� �0�'�2 �V�W�X�G�L�H�V �F�R�Q�F�H�U�Q�L�Q�J �8�$�9�V �Z�L�W�K �H�O�H�F�W�U�L�F �S�U�R�S�X�O�V�L�R�Q �V�\�V�W�H�P�V ���E�D�W�W�H�U�\���S�R�Z�H�U�H�G�� �K�\�G�U�R��
�J�H�Q �I�X�H�O �F�H�O�O���S�R�Z�H�U�H�G �D�Q�G �K�\�E�U�L�G�V�� �D�Q�G �0�'�2 �V�W�X�G�L�H�V �F�R�Q�F�H�U�Q�L�Q�J �W�K�H �R�S�W�L�P�L�V�D�W�L�R�Q �R�I �0�$�/�( �8�$�9 �G�H�V�L�J�Q�V��
�,�Q�W�H�U�H�V�W�L�Q�J�O�\�� �W�K�H�U�H �L�V �V�S�D�U�V�H �R�Y�H�U�O�D�S �E�H�W�Z�H�H�Q �W�K�H�V�H �W�Z�R �V�W�U�H�D�P�V �R�I �U�H�V�H�D�U�F�K�� �,�W �Z�D�V �I�R�X�Q�G �W�K�D�W �Z�R�U�N
�D�U�R�X�Q�G �H�O�H�F�W�U�L�F �8�$�9 �G�H�V�L�J�Q �R�S�W�L�P�L�V�D�W�L�R�Q �W�K�U�R�X�J�K �0�'�2 �V�N�H�Z�V �K�H�D�Y�L�O�\ �W�R�Z�D�U�G�V �V�P�D�O�O �D�Q�G �P�H�G�L�X�P���V�L�]�H
�8�$�9�V�� �Z�L�W�K �P�R�V�W �R�I �W�K�H �S�U�H�V�H�Q�W�H�G �V�W�X�G�L�H�V �E�H�L�Q�J �L�Q �W�K�H����
i
f �U�D�Q�J�H�� �7�K�L�V �Z�R�X�O�G �P�D�N�H �O�R�J�L�F�D�O �V�H�Q�V�H�� �D�V
�H�O�H�F�W�U�L�F �S�U�R�S�X�O�V�L�R�Q �K�D�V �K�L�V�W�R�U�L�F�D�O�O�\ �E�H�H�Q �O�L�P�L�W�H�G �E�\ �O�R�Z �V�S�H�F�L�I�L�F �H�Q�H�U�J�L�H�V ���L�Q �W�K�H �F�D�V�H �R�I �E�D�W�W�H�U�\���S�R�Z�H�U�H�G
�V�\�V�W�H�P�V�� �D�Q�G �O�R�Z �H�Q�H�U�J�\ �G�H�Q�V�L�W�L�H�V ���L�Q �W�K�H �F�D�V�H �R�I �K�\�G�U�R�J�H�Q �I�X�H�O �F�H�O�O���S�R�Z�H�U�H�G �V�\�V�W�H�P�V���� �7�K�L�V �K�D�V �O�H�G
�U�H�V�H�D�U�F�K�H�V �W�R �I�L�U�V�W �L�Q�Y�H�V�W�L�J�D�W�H �H�O�H�F�W�U�L�F �S�U�R�S�X�O�V�L�R�Q �D�S�S�O�L�F�D�W�L�R�Q�V �R�Q �V�P�D�O�O�H�U �8�$�9�V�� �Z�K�H�U�H �W�K�H�U�H �Z�R�X�O�G �E�H
�K�L�J�K�H�U �F�K�D�Q�F�H�V �R�I �V�X�F�F�H�V�V��

�&�O�H�D�U�O�\ �W�K�H�Q�� �D �J�D�S �H�[�L�V�W�V �L�Q �W�K�H �E�R�G�\ �R�I �N�Q�R�Z�O�H�G�J�H �R�I �0�$�/�( �8�$�9 �G�H�V�L�J�Q�� �5�H�V�H�D�U�F�K �L�V �U�H�T�X�L�U�H�G �W�R
�L�G�H�Q�W�L�I�\ �Z�K�H�W�K�H�U �D �I�H�D�V�L�E�O�H �G�H�V�L�J�Q �V�S�D�F�H �H�[�L�V�W�V �I�R�U �H�O�H�F�W�U�L�F �0�$�/�( �8�$�9�V �D�Q�G �Z�K�D�W �V�\�V�W�H�P���O�H�Y�H�O �H�I�I�H�F�W�V
�H�O�H�F�W�U�L�F �S�U�R�S�X�O�V�L�R�Q �V�\�V�W�H�P�V �K�D�Y�H �R�Q �W�K�H �G�H�V�L�J�Q �R�I �W�K�H �0�$�/�( �8�$�9�� �&�R�Q�V�L�G�H�U�L�Q�J �W�K�H �L�P�S�R�U�W�D�Q�F�H �R�I �0�$�/�(
�8�$�9�V �L�Q �W�R�G�D�\	…�V �Z�R�U�O�G �D�Q�G �W�K�H �S�U�R�P�L�V�H �V�K�R�Z�Q �E�\ �H�O�H�F�W�U�L�F �S�U�R�S�X�O�V�L�R�Q�� �W�K�H �U�H�V�X�O�W �R�I �V�X�F�K �D�Q �L�Q�Y�H�V�W�L�J�D�W�L�R�Q
�P�D�\ �E�H �R�I �L�Q�W�H�U�H�V�W �W�R �U�H�V�H�D�U�F�K�H�U�V �D�Q�G �G�H�V�L�J�Q�H�U�V �D�O�L�N�H��

�������� �5�H�V�H�D�U�F�K �2�E�M�H�F�W�L�Y�H
�7�K�L�V �V�W�X�G�\ �L�V �D�Q �H�[�W�H�Q�V�L�R�Q �R�I �W�K�H �Z�R�U�N �R�I�� �D�Q�G �F�R�Q�G�X�F�W�H�G �X�Q�G�H�U �W�K�H �M�R�L�Q�W �V�X�S�H�U�Y�L�V�L�R�Q �R�I�� �$�V�V�R�F�L�D�W�H �3�U�R��
�I�H�V�V�R�U �'�U�L�H�V �9�H�U�V�W�U�D�H�W�H �R�I �W�K�H �8�Q�L�Y�H�U�V�L�W�\ �R�I �6�\�G�Q�H�\�� �Z�L�W�K �W�K�H �D�L�P �R�I �I�L�O�O�L�Q�J �W�K�L�V �J�D�S�� �9�H�U�V�W�U�D�H�W�H �K�D�V �E�H�H�Q
�R�Q�H �R�I �W�K�H �I�L�U�V�W �W�R �G�H�Y�H�O�R�S �D �0�'�2 �I�U�D�P�H�Z�R�U�N �L�Q �R�U�G�H�U �W�R �F�R�P�S�D�U�H �G�H�V�L�J�Q �H�I�I�H�F�W�V �R�I �G�L�I�I�H�U�H�Q�W �S�U�R�S�X�O�V�L�R�Q
�V�\�V�W�H�P�V �R�Q �0�$�/�( �8�$�9�V�� �W�K�U�R�X�J�K �K�L�V �Z�R�U�N �W�L�W�O�H�G 	„�0�X�O�W�L���G�L�V�F�L�S�O�L�Q�D�U�\ �R�S�W�L�P�L�V�D�W�L�R�Q �R�I �P�H�G�L�X�P �D�O�W�L�W�X�G�H �O�R�Q�J
�H�Q�G�X�U�D�Q�F�H �8�$�9�V	… �>���� �@�� �,�Q �W�K�L�V �V�W�X�G�\�� �K�H �L�Q�Y�H�V�W�L�J�D�W�H�G �W�K�H �R�S�W�L�P�D�O �G�H�V�L�J�Q �R�I �D �0�$�/�( �8�$�9 �S�R�Z�H�U�H�G �E�\
�D �S�L�V�W�R�Q �H�Q�J�L�Q�H �D�Q�G �F�R�P�S�D�U�H�G �L�W �W�R �W�K�H �R�S�W�L�P�D�O �G�H�V�L�J�Q �R�I �W�K�H �V�D�P�H �0�$�/�( �8�$�9 �S�R�Z�H�U�H�G �E�\ �K�\�G�U�R�J�H�Q
�I�X�H�O �F�H�O�O�V�� �+�H �F�R�Q�F�O�X�G�H�G �W�K�D�W �K�\�G�U�R�J�H�Q �I�X�H�O �F�H�O�O�V �R�I�I�H�U �D�Q �L�P�S�U�R�Y�H�G �D�O�W�H�U�Q�D�W�L�Y�H �W�R �D �S�L�V�W�R�Q �H�Q�J�L�Q�H�� �L�Q
�W�H�U�P�V �R�I �D �U�H�G�X�F�H�G �W�D�N�H���R�I�I �Z�H�L�J�K�W �D�Q�G �H�[�W�H�Q�G�H�G �H�Q�G�X�U�D�Q�F�H�� �,�Q �G�R�L�Q�J �V�R�� �9�H�U�V�W�U�D�H�W�H �K�D�V �G�H�P�R�Q�V�W�U�D�W�H�G
�S�U�R�P�L�V�L�Q�J �U�H�V�X�O�W�V �I�R�U �W�K�H �S�R�V�V�L�E�L�O�L�W�\ �R�I �X�V�L�Q�J �F�O�H�D�Q �H�Q�H�U�J�\ �V�R�X�U�F�H�V �W�R �S�R�Z�H�U �0�$�/�( �8�$�9�V��

�9�H�U�V�W�U�D�H�W�H	…�V �0�'�2 �I�U�D�P�H�Z�R�U�N �U�H�S�U�H�V�H�Q�W�V �D �I�L�U�V�W �L�W�H�U�D�W�L�R�Q �L�Q �W�K�H �T�X�H�V�W �W�R �I�L�O�O �W�K�H �J�D�S �R�I �N�Q�R�Z�O�H�G�J�H �D�U�R�X�Q�G
�W�K�H �G�H�V�L�J�Q �H�I�I�H�F�W�V �R�I �H�O�H�F�W�U�L�F �S�U�R�S�X�O�V�L�R�Q �V�R�O�X�W�L�R�Q�V �R�Q �0�$�/�( �8�$�9�V �D�Q�G �K�L�V �Z�R�U�N �F�D�Q �E�H �H�[�W�H�Q�G�H�G �W�K�U�R�X�J�K
�Y�D�U�L�R�X�V �L�P�S�U�R�Y�H�P�H�Q�W�V�� �)�L�U�V�W�O�\�� �K�L�V �I�U�D�P�H�Z�R�U�N �F�R�Q�W�D�L�Q�V �D �O�R�Z���I�L�G�H�O�L�W�\ �D�H�U�R�G�\�Q�D�P�L�F �P�H�W�K�R�G�� �Q�D�P�H�O�\ �W�K�H
�G�L�J�L�W�D�O �8�6�$�) �6�W�D�E�L�O�L�W�\ �D�Q�G �&�R�Q�W�U�R�O �'�D�W�D �&�R�P�S�H�Q�G�L�X�P ���'�$�7�&�2�0���� �&�R�Q�V�L�G�H�U�L�Q�J �W�K�D�W �D�Q�\ �O�R�V�V �R�I �I�L�G�H�O�L�W�\
�L�Q �W�K�H �D�H�U�R�G�\�Q�D�P�L�F �P�R�G�H�O�O�L�Q�J �L�V �P�D�J�Q�L�I�L�H�G �D�F�U�R�V�V �W�K�H �Y�H�U�\ �O�R�Q�J �I�O�L�J�K�W �W�L�P�H �R�I �W�K�H �P�R�G�H�O�O�H�G �P�L�V�V�L�R�Q��
�L�W �Z�R�X�O�G �E�H �E�H�Q�H�I�L�F�L�D�O �W�R �L�Q�Y�H�V�W�L�J�D�W�H �K�R�Z �P�X�F�K �W�K�H �U�H�V�X�O�W�V �Y�D�U�\ �Z�K�H�Q �X�V�L�Q�J �D �K�L�J�K�H�U���I�L�G�H�O�L�W�\ �P�H�W�K�R�G��
�6�H�F�R�Q�G�O�\�� �O�R�Z���I�L�G�H�O�L�W�\ �Z�H�L�J�K�W �H�V�W�L�P�D�W�L�R�Q �P�H�W�K�R�G�V �K�D�Y�H �E�H�H�Q �L�Q�F�R�U�S�R�U�D�W�H�G�� �Q�D�P�H�O�\ �F�O�D�V�V �,�, �H�P�S�L�U�L�F�D�O
�P�H�W�K�R�G�V�� �:�K�L�O�H �W�K�L�V �P�D�\ �E�H �V�X�I�I�L�F�L�H�Q�W �I�R�U �P�D�Q�\ �R�I �W�K�H �D�L�U�F�U�D�I�W �F�R�P�S�R�Q�H�Q�W�V�� �W�K�H �Z�L�Q�J �F�R�Q�W�U�L�E�X�W�H�V �V�L�J��
�Q�L�I�L�F�D�Q�W�O�\ �W�R �W�K�H �D�L�U�F�U�D�I�W �Z�H�L�J�K�W �D�Q�G �Z�R�X�O�G �W�K�X�V �E�H�Q�H�I�L�W �I�U�R�P �D�Q �L�Q�F�U�H�D�V�H �L�Q �P�R�G�H�O�O�L�Q�J �I�L�G�H�O�L�W�\�� �7�K�L�U�G�O�\��
�W�K�H �S�U�R�S�H�O�O�H�U �P�R�G�H�O �X�W�L�O�L�V�H�V �U�H�O�D�W�L�R�Q�V �G�H�U�L�Y�H�G �I�U�R�P �8�$�9�V �D�Q�G �P�R�G�H�O �D�L�U�F�U�D�I�W �Z�K�L�F�K �D�U�H �W�\�S�L�F�D�O�O�\ �V�P�D�O�O�H�U
�W�K�D�Q �P�R�V�W �0�$�/�( �8�$�9�V�� �7�K�H �L�Q�F�R�U�S�R�U�D�W�L�R�Q �R�I �D �Q�H�Z �S�U�R�S�H�O�O�H�U �P�H�W�K�R�G�� �V�X�F�K �D�V �D �S�U�R�S�H�O�O�H�U �G�H�V�L�J�Q �F�R�G�H��
�F�R�X�O�G �S�U�R�Y�H �K�H�O�S�I�X�O �L�Q �D�W�W�D�L�Q�L�Q�J �P�R�U�H �D�F�F�X�U�D�W�H �S�U�R�S�H�O�O�H�U �S�H�U�I�R�U�P�D�Q�F�H �F�D�O�F�X�O�D�W�L�R�Q�V�� �)�R�X�U�W�K�O�\�� �W�Z�R �S�O�D�Q��
�I�R�U�P �S�D�U�D�P�H�W�H�U�V �K�D�Y�H �E�H�H�Q �V�H�W �D�V �G�H�V�L�J�Q �Y�D�U�L�D�E�O�H�V �L�Q �W�K�H �0�'�2�� �Q�D�P�H�O�\ �W�K�H �Z�L�Q�J �D�U�H�D �D�Q�G �D�V�S�H�F�W �U�D�W�L�R��
�7�K�H �X�V�H �R�I �P�R�U�H �G�H�V�L�J�Q �Y�D�U�L�D�E�O�H�V �R�S�H�Q�V �X�S �W�K�H �H�[�W�H�Q�V�L�Y�H �G�H�V�L�J�Q �V�S�D�F�H �R�I �8�$�9�V�� �Z�K�L�F�K �L�V �L�P�S�R�U�W�D�Q�W �W�R
�H�[�S�O�R�U�H �Z�K�H�Q �V�Z�L�W�F�K�L�Q�J �W�R �Q�R�Y�H�O �S�U�R�S�X�O�V�L�R�Q �W�H�F�K�Q�R�O�R�J�L�H�V�� �,�Q�F�R�U�S�R�U�D�W�L�Q�J �P�R�U�H �S�O�D�Q�I�R�U�P �S�D�U�D�P�H�W�H�U�V �D�V
�G�H�V�L�J�Q �Y�D�U�L�D�E�O�H�V �F�R�X�O�G �W�K�X�V �S�R�W�H�Q�W�L�D�O�O�\ �X�Q�O�R�F�N �Q�H�Z �G�H�V�L�J�Q �R�S�W�L�P�D��

�7�K�H �F�X�U�U�H�Q�W �V�W�X�G�\ �L�V �W�K�H �Q�H�[�W �L�W�H�U�D�W�L�R�Q �L�Q �X�Q�G�H�U�V�W�D�Q�G�L�Q�J �W�K�H �G�H�V�L�J�Q �H�I�I�H�F�W�V �R�I �H�O�H�F�W�U�L�F �S�U�R�S�X�O�V�L�R�Q �W�H�F�K��
�Q�R�O�R�J�L�H�V �R�Q �0�$�/�( �8�$�9�V�� �,�W�V �S�X�U�S�R�V�H �L�V �W�R �L�P�S�U�R�Y�H �R�Q �9�H�U�V�W�U�D�H�W�H	…�V �0�'�2 �I�U�D�P�H�Z�R�U�N�� �L�Q �R�U�G�H�U �W�R �D�U�U�L�Y�H
�W�R �D �P�R�U�H �F�R�P�S�O�H�W�H �S�L�F�W�X�U�H �R�I �Z�K�D�W �Y�D�U�L�R�X�V �R�S�W�L�P�L�V�H�G �H�O�H�F�W�U�L�F �0�$�/�( �8�$�9 �G�H�V�L�J�Q�V �P�D�\ �O�R�R�N �O�L�N�H �E�X�W
�D�O�V�R �W�R �L�Q�Y�H�V�W�L�J�D�W�H �Z�K�D�W �H�I�I�H�F�W�V �W�K�H �P�R�G�H�O�O�L�Q�J �I�L�G�H�O�L�W�\ �K�D�V �R�Q �W�K�H�V�H �G�H�V�L�J�Q�V�� �5�D�W�K�H�U �W�K�D�Q �W�D�N�L�Q�J �W�K�H
�F�R�P�S�O�H�W�H �I�U�D�P�H�Z�R�U�N �R�I �9�H�U�V�W�U�D�H�W�H �D�Q�G �E�X�L�O�G�L�Q�J �X�S�R�Q �L�W�� �L�W �Z�D�V �G�H�F�L�G�H�G �Z�L�W�K �$�V�V�R�F�L�D�W�H �3�U�R�I�H�V�V�R�U �9�H�U��
�V�W�U�D�H�W�H �W�K�D�W �D �V�H�S�D�U�D�W�H �I�U�D�P�H�Z�R�U�N �V�K�D�O�O �E�H �G�H�Y�H�O�R�S�H�G�� �V�X�F�K �W�K�D�W �W�K�H �F�X�U�U�H�Q�W �D�X�W�K�R�U �P�D�\ �D�U�U�L�Y�H �D�W �K�L�V
�R�Z�Q �F�R�Q�F�O�X�V�L�R�Q�V�� �1�D�W�X�U�D�O�O�\�� �F�R�G�H�V �R�I �Y�D�U�L�R�X�V �P�R�G�X�O�H�V �K�D�Y�H �E�H�H�Q �V�K�D�U�H�G �D�Q�G �X�V�H�G �L�Q �W�K�H �G�H�Y�H�O�R�S�P�H�Q�W
�R�I �W�K�H �F�X�U�U�H�Q�W �Z�R�U�N�� �L�Q �W�K�H �L�Q�W�H�U�H�V�W �R�I �W�L�P�H�� �7�K�H�V�H �L�Q�F�O�X�G�H �W�K�H �P�H�G�L�X�P���I�L�G�H�O�L�W�\ �S�L�V�W�R�Q �H�Q�J�L�Q�H�� �E�D�W��
�W�H�U�\ �D�Q�G �K�\�G�U�R�J�H�Q �I�X�H�O �F�H�O�O �P�R�G�H�O�V�� �7�K�H �P�L�V�V�L�R�Q�� �S�H�U�I�R�U�P�D�Q�F�H �F�R�G�H�V �D�Q�G �F�O�D�V�V �,�, �Z�H�L�J�K�W �H�V�W�L�P�D�W�L�R�Q



�������� �5�H�V�H�D�U�F�K �2�E�M�H�F�W�L�Y�H ����

�P�H�W�K�R�G�V �X�V�H�G �L�Q �W�K�H �F�X�U�U�H�Q�W �V�W�X�G�\ �D�U�H �D�O�V�R �E�D�V�H�G �R�Q �W�K�R�V�H �S�U�R�Y�L�G�H�G �E�\ �9�H�U�V�W�U�D�H�W�H�� �$�P�R�Q�J �R�W�K�H�U �L�P��
�S�U�R�Y�H�P�H�Q�W�V�� �D�O�O �R�I �W�K�H �N�H�\ �L�P�S�U�R�Y�H�P�H�Q�W�V �G�H�W�D�L�O�H�G �L�Q �W�K�H �S�U�H�Y�L�R�X�V �S�D�U�D�J�U�D�S�K �D�U�H �L�Q�F�O�X�G�H�G �L�Q �W�K�H �V�F�R�S�H
�R�I �W�K�L�V �V�W�X�G�\�� �Q�D�P�H�O�\ �D �K�L�J�K�H�U���I�L�G�H�O�L�W�\ �P�H�W�K�R�G �I�R�U �W�K�H �D�H�U�R�G�\�Q�D�P�L�F�V �G�L�V�F�L�S�O�L�Q�H ���L�Q �D�G�G�L�W�L�R�Q �W�R �D �Q�H�Z
�O�R�Z���I�L�G�H�O�L�W�\ �P�H�W�K�R�G���� �D �K�L�J�K�H�U���I�L�G�H�O�L�W�\ �P�H�W�K�R�G �I�R�U �W�K�H �Z�L�Q�J �Z�H�L�J�K�W �H�V�W�L�P�D�W�L�R�Q ���L�Q �S�D�U�D�O�O�H�O �W�R �W�K�H �F�O�D�V�V
�,�, �Z�H�L�J�K�W �H�V�W�L�P�D�W�L�R�Q �U�H�O�D�W�L�R�Q�V���� �D �S�U�R�S�H�O�O�H�U �G�H�V�L�J�Q �F�R�G�H �D�Q�G �D �Q�H�Z �0�'�2 �D�U�F�K�L�W�H�F�W�X�U�H �Z�K�L�F�K �L�Q�F�O�X�G�H�V �D
�Z�L�G�H�U �Y�D�U�L�H�W�\ �R�I �G�H�V�L�J�Q �Y�D�U�L�D�E�O�H�V �D�Q�G �F�R�Q�V�W�U�D�L�Q�W�V�� �$�V �W�K�H �Q�H�Z �I�U�D�P�H�Z�R�U�N �F�R�Q�W�D�L�Q�V �E�R�W�K �O�R�Z���I�L�G�H�O�L�W�\ �D�Q�G
�K�L�J�K���I�L�G�H�O�L�W�\ �P�H�W�K�R�G�V �I�R�U �W�K�H �D�H�U�R�G�\�Q�D�P�L�F�V �D�Q�G �Z�L�Q�J �Z�H�L�J�K�W �H�V�W�L�P�D�W�L�R�Q �G�L�V�F�L�S�O�L�Q�H�V�� �D �N�H�\ �R�X�W�F�R�P�H �R�I
�W�K�L�V �V�W�X�G�\ �L�V �W�R �L�Q�Y�H�V�W�L�J�D�W�H �W�K�H �H�I�I�H�F�W�V �P�R�G�H�O�O�L�Q�J �I�L�G�H�O�L�W�\ �K�D�V �R�Q �W�K�H �R�S�W�L�P�D�O �8�$�9 �V�K�D�S�H��

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

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

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

���� �:�K�D�W �D�U�H �W�K�H �H�I�I�H�F�W�V �R�Q �W�K�H �R�S�W�L�P�L�V�H�G �V�K�D�S�H �R�I �D �0�$�/�( �8�$�9 �U�H�V�X�O�W�L�Q�J �I�U�R�P �L�P�S�U�R�Y�L�Q�J �W�K�H �I�L�G�H�O�L�W�\
�R�I �W�K�H �D�H�U�R�G�\�Q�D�P�L�F�V �D�Q�G �V�W�U�X�F�W�X�U�D�O �Z�L�Q�J �Z�H�L�J�K�W �P�R�G�H�O�V�"

���� �'�R�H�V �D �I�H�D�V�L�E�O�H �G�H�V�L�J�Q �V�S�D�F�H �H�[�L�V�W �I�R�U �0�$�/�( �8�$�9�V �Z�L�W�K �H�O�H�F�W�U�L�F �S�U�R�S�X�O�V�L�R�Q �V�\�V�W�H�P�V�"

���� �,�I �D �I�H�D�V�L�E�O�H �G�H�V�L�J�Q �V�S�D�F�H �G�R�H�V �H�[�L�V�W�� �Z�K�D�W �D�U�H �W�K�H �H�I�I�H�F�W�V �R�Q �W�K�H �R�S�W�L�P�L�V�H�G �V�K�D�S�H �R�I �D �0�$�/�( �8�$�9
�U�H�V�X�O�W�L�Q�J �I�U�R�P �L�Q�F�R�U�S�R�U�D�W�L�Q�J �H�O�H�F�W�U�L�F �S�U�R�S�X�O�V�L�R�Q �V�\�V�W�H�P�V�"

�,�W �V�K�R�X�O�G �E�H �Q�R�W�H�G �W�K�D�W �D �N�H�\ �U�H�T�X�L�U�H�P�H�Q�W �V�H�W �E�\ �$�V�V�R�F�L�D�W�H �3�U�R�I�H�V�V�R�U �9�H�U�V�W�U�D�H�W�H �R�Q �W�K�H �F�X�U�U�H�Q�W �V�W�X�G�\ �Z�D�V
�W�K�D�W �D�O�O �P�R�G�H�O�O�L�Q�J �V�R�I�W�Z�D�U�H �V�K�D�O�O �E�H �I�U�H�H���R�S�H�Q �V�R�X�U�F�H�� �Z�L�W�K �W�K�H �H�[�F�H�S�W�L�R�Q �R�I �0�$�7�/�$�% �D�V �W�K�H �L�Q�W�H�U�I�D�F�L�Q�J
�O�D�Q�J�X�D�J�H �D�Q�G �R�S�W�L�P�L�V�H�U�� �$�V �V�X�F�K�� �W�K�H �P�R�G�H�O�O�L�Q�J �V�R�I�W�Z�D�U�H �V�H�O�H�F�W�H�G �I�R�U �X�V�H �L�Q �W�K�L�V �V�W�X�G�\ �K�D�Y�H �E�H�H�Q
�O�L�P�L�W�H�G �W�R �Q�R�Q���S�U�R�S�U�L�H�W�D�U�\ �R�S�W�L�R�Q�V��


	List of Figures
	List of Tables
	Introduction
	Literature Review
	Unmanned Aerial Vehicles
	Definition
	Classification
	Applications

	UAV Propulsion Systems
	Reciprocating engines
	Electric propulsion systems

	MDO Applications and Design Studies of UAVs
	An overview of MDO
	Applications of MDO to UAV design studies


	Research Objective and Motivation
	Motivation
	Research Objective

	Methodology
	Scope of MDO Framework
	Design Structure Matrix, Optimisation Problem Specification & Discipline Analyses
	Design structure matrix
	Optimisation problem specification
	Discipline analyses

	Mission Specification
	Parametrisation and Geometry
	Wing parametrisation
	Fuselage parametrisation
	Geometry

	Aerodynamics
	Low-fidelity method
	High-fidelity method

	Propeller
	Propeller design process
	Propeller performance evaluation process

	Weights
	Wing: Low-fidelity method
	Wing: High-fidelity method
	Fuselage
	Empennage
	Landing gear
	Engine/Motor
	Propeller
	Air induction
	Fuel systems
	Propulsion System Weight of Balance
	Avionics and systems
	Autopilot
	Electrical systems
	Wiring harnesses

	Propulsion
	Reciprocating engine model
	Electric motor model
	Hydrogen fuel cell model
	Battery model

	Performance

	Case Study: Predator UAV
	Predator UAV Baseline Configuration
	Mission Specification
	Parametrisation and Geometry
	Aerodynamics
	Airfoil selection
	Panel code mesh selection

	Weights
	FEM wing sizing condition selection
	FEM mesh selection


	Results
	Initial Configurations
	Comparison of initial configurations by fidelity level
	Comparison of initial configurations by propulsion system
	Validation of initial configurations with real MALE UAV data

	Optimised Configurations
	Comparison of initial and optimised configurations
	Comparison of optimised configurations by fidelity level
	Comparison of optimised configurations by propulsion system
	Comparison of optimised configurations with real MALE UAV data

	Effect of Endurance
	Additional Battery Study

	Discussion
	Research Sub-question 1
	Key limitations

	Research Sub-question 2
	Battery-powered propulsion
	Hydrogen fuel cell-powered propulsion
	Key limitations

	Research Sub-question 3
	Key limitations


	Conclusions and Recommendations
	Conclusions
	Recommendations

	Appendix A: Panel Code Validation
	Appendix B: FEA Verification
	Appendix C: Optimisation History
	Reciprocating engine, low-fidelity
	Reciprocating engine, high-fidelity
	Hydrogen fuel cell, low-fidelity
	Hydrogen fuel cell, high-fidelity

	Bibliography

