
Effects of permeability and head steepness of groynes on local flow characteristics

Modelling open channel flow for the features of a flexible
groyne

E. van Alderwegen





Modelling open channel flow for
the features of a flexible groyne
Effects of permeability and head steepness of

groynes on local flow characteristics

by

Earvin van Alderwegen

to obtain the degree of Master of Science

at the Delft University of Technology,

to be defended publicly on Monday December 13, 2021 at 14:00 AM.

Student number: 4618521
Thesis committee: Dr. ir. A. Blom, TU Delft, chair

Dr. ir. E. Mosselman, TU Delft, supervisor
Dr. ir. M. Zijlema, TU Delft
Ir. B. Reedijk, BAM Infra, supervisor

External advisor: Dr. ir. R.J. Labeur, TU Delft
Dr. ir. M. Bahrami­Yarahmadi, Shahid Chamran University of Ahvaz

An electronic version of this thesis is available at http://repository.tudelft.nl/.

http://repository.tudelft.nl/




Preface

Before you lies the master thesis ’Modelling open channel flow for the features of a flexible groyne’
which presents a numerical model for groynes with a permeable characteristic and variable head
slopes. This thesis describes the research work that was conducted to obtain my Masters degree in
Civil engineering at the Delft University of Technology (TU Delft). Over the period from September
2020 to December 2021, I was engaged in researching and writing this thesis as graduate intern at
BAM Infraconsult. Therefore, I would like to thank BAM Infra for facilitating this amazing opportunity
and providing this research with the necessary supervising and data.

First, I would like to thank my daily supervisor from BAM Infra Bas Reedijk who helped me through
the entire process of the research and facilitated me with a great working environment. In addition, I
would like to thank my daily supervisor from TU Delft Erik Mosselman who supported me through the
research with great amount of feedback and discussions if needed. I would like to thank Marcel
Zijlema for his quick commitment for joining the committee and providing me with extra computational
resources. Furthermore, I would like to express my grattitude to Astrid Blom for her analytical
feedback and great organization skills, in which I truly feel appreciated for. Apart from my supervisors,
I would like to express my grattitude to Mohammad Bahrami­Yarahmadi from Shahid Chamran
University of Ahvaz who provided me with extensive experimental data sets and information about the
subject.

Without the help of my supervisors, this report would not be the same.

At last, I would like to give a special thanks to my father and friends who have helped me during the
difficult times and continuous support throughout my education.

I hope that this research will give you some inspiring new insights into the rather unexplored area of
extensive modelling in open channel flow coupled with porous flow for a permeable groyne.

Earvin van Alderwegen
Delft, December 2021

iii





Summary

Recent river programmes have shown that an integrated approach is required for improving multiple
functions such as safety against flooding, riverine nature rehabilitation and maintaining a navigational
water depth. Conventional groynes are typically used to improve functions within the river programme,
whose primary function is to maintain navigational water depth. In addition, the groynes are used to
protect the bank in the river bend and maintain a desirable cross­section of the channel for flood control.

Groynes partly block the wet cross­section of a river, leading to separation flow downstream of the
groyne. Large turbulent structures occur from the separation flow, which is directly related with the bed
shear stresses. Consequently, flow around groynesmay give rise to the development of significant local
scour. The most important processes leading to these local scour are the horseshoe vortex system
upstream, vortex shedding at the tip of the groyne and the large turbulent fluctuations in the mixing
layer downstream of the groyne. Hence, investigations for improving alternative groyne configurations
to decrease the maximum local bed shear stresses are interesting to analyse.

The flexible groyne is considered to be an improvement of the conventional groyne due to the
characteristics of the permeability and possibility to increase the steepness of the groyne. Although a
fair amount of research has already been carried out on different groyne configurations, little research
has been carried out on permeability and head steepness. This research aims to numerically quantify
the effects of groyne permeability and head steepness on flow characteristics in an open­channel flow.

The starting point is to apply a suitable software package containing the required implementations
for modelling the flow around a porous, head steep­sloped groyne. The most critical implementations
include non­hydrostatic effects, adapting the large turbulent structures and implementing the porous
zone using a non­linear function. Fluent and OpenFOAMwere observed to be capable of implementing
the required processes. From a practical perspective, Fluent was chosen for further modelling.

The validation of the numerical model is executed by using three different experimental studies.
The turbulence closure model is deduced to a Detached Eddy Simulation model (DES) model and the
Ⱡ Shear Stress Transport (SST) model. From the literature and the manual, these turbulent closure

models adequately capture the separation flow. By using a sensitivity analysis, it is observed that the
mean flow velocities is captured more sufficiently by using the DES model. In addition, the PISO
algorithm is compared with the SIMPLE algorithm for the pressure­velocity solving method by using
sensitivity analysis. It is observed that the PISO algorithm slightly captures the mean flow velocities
more sufficiently than the SIMPLE algorithm.

The validation of the experimental studies shows that the numerical model has sufficiently agree­
ment with the mean flow velocities. The numerical model tends to underestimate the mean streamwise
velocity slightly. Most of the critical mean flow properties have been observed to be within an RMSE
of 30 % and a PBIAS of 25 %. The Reynolds shear stresses are overestimated and shifted further
downstream than the experimental data set. Eventually, it is indicated that the model can represent
open­channel flow in combination with a porous structure.
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vi Summary

Four configurations were identified for the simulations, varying the slopes between 1:1 and 1:3 and
impermeable and permeable groynes with 60 % porosity. Porous groynes showed a shift of the re­
circulation zone downstream due to the momentum exchange between the flow around the groyne and
through the groyne structure. The shift of the re­circulation zone is also affected by the flow that exits
the porous groyne, decreases the deflection, and induces the re­circulation zone to shift downstream.
Gentle sloped groynes show a shift of the re­circulation zone towards the groyne, which indicates that
the deflection of the flow around the groyne is strong. The flow follows the geometry of the groyne more
smoothly, and thus increased deflection of the flow around the groyne is present.

The mixing layer is observed near the edge of the re­circulation zone. For porous groynes, the
large Reynolds shear stresses are observed in the mixing layer, which is shifted downstream and
reduced compared to the impermeable groynes. The decrease of the Reynolds shear stresses is
rough 10 %. In addition, porous groynes showed a reduction in the development of large eddies in the
mixing layer compared to impermeable groynes. The decrease of the turbulence intensities is due to
smaller velocity gradients, reducing the momentum exchange in the mixing layer. For gentle sloped
groynes, the opposite is observed. The large Reynolds shear stresses are present close to the groyne,
and the significant eddies are mainly observed near the groyne. This is most likely occurring due to
the flow that smoothly follows the groyne’s geometry. The large Reynolds shear stresses are slightly
reduced compared to the steep­sloped groynes, approximately 5 %, which is due to the decrease of the
velocity gradient within the mixing layer. The horseshoe vortex system is observed in the steeply sloped
groyne simulations, however, the intensity is reduced using porosity. The effect of the horseshoe vortex
decreases when momentum exchange is possible with the free flow region and a porous structure.

For a porosity of 60 %, a reduction of roughly 5 % for the peak values of the bed shear stresses
were observed compared with the impermeable groyne. In addition, the bed shear stresses are shifted
downstream compared to impermeable groynes, due to the appearance of the momentum exchange
between the free flow region and the flow through the porous structure. Decreasing the steepness of
the slope from 1:1 to 1:3 showed minor decreases of the bed shear stresses.

Comparing the flexible groyne with the conventional groyne, it is observed that the porosity of the
flexible groyne reduces the intensity of the re­circulation zone because of the appearance of the mo­
mentum exchange between the free flow region and the porous structure. In addition, the deflection
is reduced for the main flow for an increase of the porosity. These observations are also shown ex­
tensively for the multiple groynes. The simulation for the multiple series of flexible groyne shows a
significant difference in the appearance of the re­circulation zone. The re­circulation zone is very much
present for the conventional groynes, however not that significant for the flexible groynes. In addition,
both the Reynolds shear stresses and bed shear stresses are observed downstream for the flexible
groynes compared to the conventional groynes. The peak values are roughly similar.

Porosity decreases the maximum values for the Reynolds shear stresses and slightly decreases the
bed shear stresses. Both properties are shifted downstream for an increase in porosity. A decrease
in the slope (from 1:1 to 1:3) reduces the maximum values of the Reynolds shear stresses as well.
However, this is less remarkable for the bed shear stresses. Most turbulent properties and bed shear
stresses are observed more towards the groyne structure. Hence, it is observed that the flexible groyne
significantly affect the flow properties and shifts the turbulence and bed shear stresses downstream of
the groyne. Therefore, stability failure due to scour near the groyne is less expected to occur.
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1 Introduction

1.1 Background

The biodiversity in the Dutch rivers is increasing, and a more natural landscape is achieved thanks
to large­scale measures such as Room for the River, Natura2000 and Water Framework Directive
(SSRS, 2020). However, these recent programmes increasingly lead to essential conflicts between
safety against flooding and riverine nature rehabilitation with the navigational water depths. Hence,
an integrated approach for improving the management of the river within these programmes (Havinga,
2020) is required. Furthermore, rivers are under pressure by climate change, tight budgets of the
maintenance and management department for rivers and high demands from the society to respond to
current local developments in the area. Therefore, the Self­Supporting River System (SSRS) is called
out upon to search for potential, renewable, and affordable measures to manage the river system. One
of the main issues in a river system is the difficulties related to the deposition and transport of sediment
in rivers. Too much sediment deposition can hinder the navigation channel by reducing water depths,
while sediment shortage may result in bank erosion. Building with nature and balancing the river in the
long term should be the main focus of this issue. Hence, the optimizations of groynes can be one of
the solutions to solve these sedimentation difficulties (Przedwojski et al., 1995).

Groyne structures are placed transverse to the river’s flow direction and are commonly used for river
training (Przedwojski et al., 1995). Accordingly, the primary purpose of a groyne is maintaining a navi­
gational water depth, the protection of the bank by reducing erosion and maintaining a desirable cross­
section of the channel for flood control (Yossef, 2002). Groynes partly block the wet cross­section of a
river, leading to a flow pattern that is highly influenced by large turbulent structures (Uijttewaal, 2005).
The flow behaviour may lead to various negative processes and consequently develop significant local
scours. A negative effect of local scours is the stability failure concerning the groyne structure (Zhang
& Nakagawa, 2008). The most important processes leading to these local scours are the horseshoe
vortex system upstream, vortex shedding at the tip of the groyne and the large turbulent fluctuations in
the mixing layer downstream of the groyne (Ettema & Muste, 2004), (Koken & Constantinescu, 2009)
and (Jeon et al., 2018). More precisely, the area around the tip of the groyne and in the mixing layer
has the highest bed shear stresses contributing to the erosion of the bottom material (Duan, 2009),
consequently resulting in local scour holes.
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2 1. Introduction

(a) Side view groyne construction

(b) Side view flexible groyne construction

Figure 1.1: Side views of a conventional groyne construction and a flexible groyne construction with standard measures in meters
(figure by author)

(a) Cross­section conventional groyne construction

(b) Cross­section flexible groyne construction

Figure 1.2: Cross­section of a conventional groyne construction and a flexible groyne construction with standard measures in
meters (figure by author)
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Nowadays, conventional groyne structures in the Netherlands are made of a sand core with several
layers of different stone sizes on top (Jansen et al., 1979). Besides, fascine mattresses are used to
maintain the stability of the groynes by preventing erosion directly around the groynes. A standard
type of construction for a groyne is shown in Figure 1.1a and Figure 1.2a. The figures show that the
construction work is time­consuming and labour­intensive, due to the amount of material and order of
steps in constructing the groyne (Bradbury et al., 2003). Nonetheless, the main problem related to
conventional groyne constructions is the development of local scour holes, which could lead to failure
of the groyne. Therefore, optimizations of this kind of structures have often been studied.

Groynes made of one material may optimise conventional groyne structures and could benefit in
the development of local scours. This idea was conceived in part of the SSRS programme from the
executive agency of the Dutch Ministry of Infrastructure and Water Management, in which the so­called
flexible groyne is made of only x­stream blocks as shown in Figure 1.1b and Figure 1.2b. This groyne
structure essential characteristics are it’s permeability and the possible use of steep slopes without bed
protection. Besides the benefit of the potential decrease of the local scour holes; also ecological added
values to the river can emerge by creating habitat. Additionally, the flexibility of the placement of the
structure is also a minor advantage. SSRS would like to develop such solutions. Therefore in 2016, a
report about this flexible groyne was written by Wetser (2016). In this document, a design for the pilot
project in the IJssel was suggested, and the characteristics of the flexible groyne were investigated
using scale models. Nowadays, the pilot project is located near Kampen in the IJssel and is installed
with modified lengths compared to conventional groynes. The length of flexible groyne in the outer
bend will be extended in the near future, so existing data may be used for further investigation.

Differences in groyne geometry and permeability result in non­uniform behaviour of the flow around
the groyne. These alternative designs aim to reduce the velocity gradients. Hence the bed shear
stresses around the groyne construction without disrupting the main channel’s mean flow velocity. Side
slopes reduce adverse pressure gradients in the direction perpendicular to the core of the vortex, and
thus turbulent structures may be reduced Uijttewaal (2005), Koken & Constantinescu (2014). The
reduction of the bed shear stresses is also observed for reducing the scour hole by using more gentle
slopes Melville (1992). However, it appears that the decrease of the local scour with more gentle slopes
becomes relatively low after an angle of 1:1. Regarding the permeability of a groyne construction, an
increase of the permeability results in a linear decrease of the large turbulent fluctuations and local
scour depths Kang et al. (2011b), van der Wal M. (2020). Furthermore, the absence of a bed protection
results in a decrease of the local scour depths van der Wal M. (2020) but could lead to failure of the
structures’ stability.
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1.2 The problem

Different investigators have already studied the hydrodynamics and morphology in rivers for various
configurations of groynes Kang et al. (2011b), Yeo et al. (2005), Uijttewaal (2005), Ghaldarbandi et al.
(2013), Mansoori (2014), Saberi & Galoie (2017), Bahrami Yarahmadi et al. (2020). Similarly, studies
have been carried out for groyne configurations in coastal waters Raudkivi (1996), Trampenau et al.
(2004), Zhang (2020). Most of these studies supported the known physics and processes by using
numerical models and scale models. Although a fair amount of research has already been carried out
on different groyne configurations, plenty of research is still missing for detailed groyne configurations
and their local effects. In particular, flow around permeable, sloped groynes modelled as porous media,
coupled with the free­surface flow, have not been investigated extensively. Consequently, detailed flow
characteristics for the flow around and through permeable, sloped groynes is limited Iqbal et al. (2021).

Important aspects of the flow features are large turbulent structures, which is still profoundly in­
vestigated. Large turbulent fluctuations around the groyne lead to significant bed shear stresses and
develop extensive scour holes Duan (2009). Extensive local scour holes could result in failure of the
structure’s stability Zhang & Nakagawa (2008). These large turbulent fluctuations are typically present
just upstream of the groyne, around the tip of the groyne, and downstream of the head of the groyne
construction, in the mixing layer Duan (2009). Therefore, investigating new alternative groyne config­
urations for decreasing the maximum local bed shear stresses without losing the primary function is
worthwhile to study.

1.3 Objective and Research questions

This study focuses on the flow characteristics for various groyne properties based on the flexible groyne.
The notable features of the flexible groyne are adapted to the groynes’ head slope and permeability.
This research aims to numerically quantify the effects of permeability and head steepness of groynes
in an open channel flow on the flow characteristics. Consequently, obtaining more insight into the
hydrodynamics of the flow around these particular groynes.

The main research question is proposed as:

”What are the effects of permeability and head steepness of groynes on flow characteristics?”

The sub questions assists in creating a satisfactory conclusion for the research. Therefore, five
different questions are identified:

• What are the required capabilities of the software package, and what software package satisfies
these requirements?

• How capable is the chosen numerical model to represent flow around and through a porous
groyne?

• How do permeability and head steepness of groynes affect macro­turbulent structures?

• What are the effects of permeability and head steepness of groynes on bed shear stresses?

• How does the flexible groyne improve the flow characteristics compared to a conventional groyne?



���������5�H�V�H�D�U�F�K �P�H�W�K�R�G ��

������ �5�H�V�H�D�U�F�K �P�H�W�K�R�G

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

������ �7�K�H�V�L�V �R�X�W�O�L�Q�H

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

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

�D�J�H �L�V �L�G�H�Q�W�L�I�L�H�G �L�Q �&�K�D�S�W�H�U�� �Z�L�W�K �W�K�H �U�H�T�X�L�U�H�G �S�U�R�F�H�V�V�H�V�� �1�H�[�W�� �D �P�R�G�H�O �L�V �F�U�H�D�W�H�G �Z�L�W�K�L�Q �W�K�H �V�R�I�W�Z�D�U�H

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

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

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



�� �/�L�W�H�U�D�W�X�U�H �U�H�Y�L�H�Z

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

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

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

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

������ �&�R�Q�Y�H�Q�W�L�R�Q�D�O �J�U�R�\�Q�H �V�W�U�X�F�W�X�U�H�V

���������� �*�H�Q�H�U�D�O

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

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

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

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

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

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

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

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

�D�U�H �Z�L�G�H�O�\ �X�V�H�G �L�Q �W�K�H �1�H�W�K�H�U�O�D�Q�G�V ���3�U�]�H�G�Z�R�M�V�N�L �H�W �D�O������������ ����

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

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

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

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

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

���<�R�V�V�H�I���������� ����

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

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

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

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

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

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

�F�O�R�V�H �D�E�R�Y�H �W�K�H �\�H�D�U�O�\ �D�Y�H�U�D�J�H�G �Z�D�W�H�U �O�H�Y�H�O ���8�L�M�W�W�H�Z�D�D�O���������� ����

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

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

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

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

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

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

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

��



���������&�R�Q�Y�H�Q�W�L�R�Q�D�O �J�U�R�\�Q�H �V�W�U�X�F�W�X�U�H�V ��

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

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

���������� �+�\�G�U�R�G�\�Q�D�P�L�F �H�I�I�H�F�W�V �R�I �J�U�R�\�Q�H�V

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

�H�[�F�K�D�Q�J�H �E�H�W�Z�H�H�Q �W�K�H �J�U�R�\�Q�H �I�L�H�O�G �D�Q�G �W�K�H �P�D�L�Q �F�K�D�Q�Q�H�O �I�O�R�Z ���8�L�M�W�W�H�Z�D�D�O�� �������� ���� �7�K�H �H�V�V�H�Q�W�L�D�O �I�O�R�Z

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

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

���3�D�L�N �	 �6�R�W�L�U�R�S�R�X�O�R�V���������� ����

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

�)�O�R�Z �G�\�Q�D�P�L�F�V �D�U�R�X�Q�G �J�U�R�\�Q�H�V

�,�P�S�R�U�W�D�Q�W �H�[�S�H�U�L�P�H�Q�W�D�O �V�W�X�G�L�H�V �V�X�F�K �D�V�8�L�M�W�W�H�Z�D�D�O���������� �����(�W�W�H�P�D �	 �0�X�V�W�H���������� �����5�D�M�D�U�D�W�Q�D�P �	 �1�Z�D�F�K�X�N�Z�X

���������� �����.�R�N�H�Q �	 �&�R�Q�V�W�D�Q�W�L�Q�H�V�F�X���������� �����'�X�D�Q���������� �����-�H�R�Q �H�W �D�O������������ �� �D�Q�G �Q�X�P�H�U�L�F�D�O �V�W�X�G�L�H�V �V�X�F�K

�D�V�3�D�L�N �	 �6�R�W�L�U�R�S�R�X�O�R�V���������� �����.�R�N�H�Q �	 �&�R�Q�V�W�D�Q�W�L�Q�H�V�F�X���������� �� �������� �� �������� �� �K�D�Y�H �H�[�D�P�L�Q�H�G �W�K�H �W�X�U��

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

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

�T�X�D�V�L���S�H�U�L�R�G�L�F �U�H�F�L�U�F�X�O�D�W�L�R�Q �]�R�Q�H �G�X�H �W�R �W�K�H �D�G�Y�H�U�V�H �S�U�H�V�V�X�U�H �J�U�D�G�L�H�Q�W ���3�D�L�N �	 �6�R�W�L�U�R�S�R�X�O�R�V���������� ���� ������

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

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

�V�W�D�Q�W�L�Q�H�V�F�X���������� ���� ������ �$ �G�H�Y�H�O�R�S�P�H�Q�W �R�I �D �U�H�F�L�U�F�X�O�D�W�L�R�Q �]�R�Q�H �G�X�H �W�R �F�R�Q�W�U�D�F�W�L�R�Q �D�Q�G �H�[�S�D�Q�V�L�R�Q ���-�H�R�Q

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

�W�K�H �P�D�L�Q �I�O�R�Z ���(�W�W�H�P�D �	 �0�X�V�W�H���������� ���.�R�N�H�Q �	 �&�R�Q�V�W�D�Q�W�L�Q�H�V�F�X���������� ���� ������ �9�R�U�W�H�[ �V�K�H�G�G�L�Q�J �D�W �W�K�H �K�H�D�G

�R�I �W�K�H �J�U�R�\�Q�H�3�D�L�N �	 �6�R�W�L�U�R�S�R�X�O�R�V���������� ���� �7�K�H �P�R�V�W �H�[�W�H�Q�V�L�Y�H �I�O�R�Z �S�D�W�W�H�U�Q�V �D�U�H �W�K�H �K�R�U�V�H�V�K�R�H �Y�R�U�W�H�[

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

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

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

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

�V�K�H�D�U �V�W�U�H�V�V�H�V �L�Q�G�L�F�D�W�H �W�K�H �W�X�U�E�X�O�H�Q�W �I�O�R�Z �I�L�H�O�G ���'�X�D�Q�� �������� ���� �,�Q �W�K�H�V�H �D�U�H�D�V�� �L�W �K�D�V �E�H�H�Q �F�R�Q�F�O�X�G�H�G

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

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

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

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

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

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



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

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

�)�L�J�X�U�H �������� �)�O�R�Z �F�K�D�U�D�F�W�H�U�L�V�W�L�F�V �I�R�U �D �K�R�U�L�]�R�Q�W�D�O �F�R�Q�V�W�U�L�F�W�L�R�Q�� �I�L�J�X�U�H �I�U�R�P�$�U�L�s�Q�V���������� ��

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

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

�H�[�S�H�U�L�P�H�Q�W�D�O �L�Q�Y�H�V�W�L�J�D�W�L�R�Q�V �R�E�V�H�U�Y�H �Y�D�U�L�R�X�V �Q�R�W�D�E�O�H �E�H�K�D�Y�L�R�X�U �R�I �W�K�H �I�O�R�Z �D�V �V�K�R�Z�Q �L�Q�8�L�M�W�W�H�Z�D�D�O �H�W �D�O��

���������� �����:�H�L�W�E�U�H�F�K�W �H�W �D�O������������ �����<�R�V�V�H�I �	 �G�H �9�U�L�H�Q�G���������� ���� �Z�K�L�F�K �L�V �D�O�V�R �R�E�V�H�U�Y�H�G �E�\ �Q�X�P�H�U�L�F�D�O �L�Q�Y�H�V�W�L��

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

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

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

�D�U�H �R�E�V�H�U�Y�H�G �Z�L�W�K�L�Q �W�K�H �J�U�R�\�Q�H �I�L�H�O�G ���U�H�F�L�U�F�X�O�D�W�L�R�Q �]�R�Q�H�� ���8�L�M�W�W�H�Z�D�D�O �H�W �D�O���� �������� �� �<�R�V�V�H�I �	 �G�H �9�U�L�H�Q�G��

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

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

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

�W�L�P�H���G�H�S�H�Q�G�H�Q�W �W�X�U�E�X�O�H�Q�F�H �V�W�U�X�F�W�X�U�H�V ���<�R�V�V�H�I �	 �G�H �9�U�L�H�Q�G�� �������� ���� �,�Q �S�D�U�W�L�F�X�O�D�U�� �D �V�H�U�L�H�V �R�I �J�U�R�\�Q�H�V

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

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



���������&�R�Q�Y�H�Q�W�L�R�Q�D�O �J�U�R�\�Q�H �V�W�U�X�F�W�X�U�H�V ��

�+�\�G�U�R�G�\�Q�D�P�L�F�V �L�Q �U�L�Y�H�U �E�H�Q�G�V

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

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

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

�R�I �V�H�F�R�Q�G�D�U�\ �I�O�R�Z �H�I�I�H�F�W�V �D�Q�G �G�R�Z�Q�V�W�U�H�D�P �Y�H�O�R�F�L�W�\ ���G�H �9�U�L�H�Q�G �H�W �D�O������������ ���� �+�R�Z�H�Y�H�U�� �J�U�R�\�Q�H�V �O�R�F�D�W�H�G

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

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

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

�W�K�H �U�D�G�L�X�V �R�I �W�K�H �E�H�Q�G��

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

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

�F�R�Q�I�L�J�X�U�D�W�L�R�Q�V �O�L�N�H �V�F�R�X�U�� �(�[�F�H�V�V�L�Y�H �V�F�R�X�U �L�V �R�Q�H �R�I �W�K�H �P�D�M�R�U �F�D�X�V�H�V �I�R�U �I�D�L�O�X�U�H �R�I �J�U�R�\�Q�H�V ���=�K�D�Q�J

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

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

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

�6�F�R�X�U �D�U�R�X�Q�G �J�U�R�\�Q�H�V

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

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

���=�K�D�Q�J �	 �1�D�N�D�J�D�Z�D���������� ���� �:�K�H�Q �U�L�Y�H�U �E�H�Q�G�V �D�U�H �S�U�H�V�H�Q�W�� �D�G�G�L�W�L�R�Q�D�O �V�F�R�X�U�V �G�X�H �W�R �E�H�Q�G�L�Q�J �L�V �S�U�H�V�H�Q�W��

�Z�K�L�F�K �L�V �F�D�O�O�H�G �E�H�Q�G �V�F�R�X�U ���Y�D�Q �G�H�U �:�D�O �0������������ ���� �&�R�Q�V�W�U�L�F�W�L�R�Q �V�F�R�X�U �L�V �D �F�R�Q�V�H�T�X�H�Q�F�H �R�I �Q�D�U�U�R�Z�L�Q�J

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

�Y�R�U�W�L�F�H�V �D�W �W�K�H �E�R�W�W�R�P �F�D�X�V�H�V �V�F�R�X�U �X�S�V�W�U�H�D�P �R�I �W�K�H �F�R�Q�V�W�U�X�F�W�L�R�Q ���+�R�I�I�P�D�Q�V �	 �9�H�U�K�H�L�M���������� ���� �D�V �V�H�H�Q

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

���=�K�D�Q�J �	 �1�D�N�D�J�D�Z�D���������� ����

�)�L�J�X�U�H �������� �3�U�R�W�U�X�V�L�R�Q �V�F�R�X�U �G�X�H �W�R �K�R�U�L�]�R�Q�W�D�O �F�R�Q�V�W�U�L�F�W�L�R�Q�� �I�L�J�X�U�H �I�U�R�P�+�R�I�I�P�D�Q�V �	 �9�H�U�K�H�L�M���������� ��



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

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

�V�W�U�H�V�V�H�V �D�Q�G �P�H�D�Q �I�O�R�Z �Y�H�O�R�F�L�W�L�H�V ���2�X�L�O�O�R�Q �	 �'�H�Q�L�V�� �������� �� �&�K�U�L�V�R�K�R�L�G�H�V �H�W �D�O���� �������� �� �.�R�N�H�Q �	 �&�R�Q��

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

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

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

�X�V�H�G �I�R�U �D�Q �L�Q�G�L�F�D�W�L�R�Q �R�I �W�K�H �V�F�R�X�U �G�H�S�W�K�V�=�K�D�Q�J �	 �1�D�N�D�J�D�Z�D���������� ���� �$�Q�R�W�K�H�U �L�Q�G�L�F�D�W�L�R�Q �I�R�U �V�F�R�X�U

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

�	 �0�H�O�Y�L�O�O�H�� �������� �� �Y�D�Q �G�H�U �:�D�O �0���� �������� ���� �7�K�H �V�K�D�S�H �I�D�F�W�R�U �L�V �D�Q �H�P�S�L�U�L�F�D�O �H�[�S�U�H�V�V�L�R�Q �D�F�F�R�X�Q�W�L�Q�J �I�R�U

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

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

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

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

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

�K�D�Y�H �R�I�W�H�Q �E�H�H�Q �V�W�X�G�L�H�G�� �7�K�H �P�D�[�L�P�X�P �E�H�G �V�K�H�D�U �V�W�U�H�V�V�H�V �R�E�V�H�U�Y�H�G �E�\�(�W�W�H�P�D �	 �0�X�V�W�H���������� ����

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

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

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

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

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

�)�L�J�X�U�H �������� �6�F�R�X�U �D�U�R�X�Q�G �D�Q �L�P�S�H�U�P�H�D�E�O�H �J�U�R�\�Q�H�� �I�L�J�X�U�H �I�U�R�P�=�K�D�Q�J �	 �1�D�N�D�J�D�Z�D���������� ��

�%�H�G �V�K�H�D�U �V�W�U�H�V�V

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

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

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

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

�V�K�H�D�U �V�W�U�H�V�V�H�V �L�V �V�W�D�W�H�G �L�Q �W�K�H �$�S�S�H�Q�G�L�[�%������



���������&�R�Q�Y�H�Q�W�L�R�Q�D�O �J�U�R�\�Q�H �V�W�U�X�F�W�X�U�H�V ����

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

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

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

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

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

�G�R�Z�Q�V�W�U�H�D�P �I�O�R�Z ���G�H �9�U�L�H�Q�G �H�W �D�O������������ ���� �7�K�H �H�[�W�H�Q�V�L�Y�H �I�O�R�Z �Y�H�O�R�F�L�W�L�H�V �K�D�Y�H �P�R�Y�H�G �P�R�U�H �W�R�Z�D�U�G�V �W�K�H

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

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

�E�H�Q�G �V�F�R�X�U ���Y�D�Q �G�H�U �:�D�O �0������������ ���� �$�F�F�R�U�G�L�Q�J�O�\�� �Q�H�J�O�H�F�W�L�Q�J �W�K�H �V�H�F�R�Q�G�D�U�\ �I�O�R�Z�¶�V �H�I�I�H�F�W �Z�L�W�K�L�Q �W�K�H �V�F�R�X�U

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

�W�K�L�V �U�H�V�H�D�U�F�K��

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

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

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

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

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

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

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

�S�U�H�V�V�L�R�Q �L�V �X�V�H�G ���3�U�]�H�G�Z�R�M�V�N�L �H�W �D�O���� �������� ���� �$�V �F�R�Q�F�O�X�G�H�G �L�Q �W�K�H�V�H �H�[�S�H�U�L�P�H�Q�W�V�� �J�U�R�\�Q�H�V �Z�L�W�K �V�P�D�O�O

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

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

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

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

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

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

�W�K�X�V �W�K�H �E�H�G �V�K�H�D�U �V�W�U�H�V�V�H�V��

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

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

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

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



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

������ �9�D�U�L�R�X�V �J�U�R�\�Q�H �V�W�U�X�F�W�X�U�H�V

���������� �*�H�Q�H�U�D�O

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

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

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

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

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

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

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

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

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

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

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

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

���������� �+�\�G�U�R�G�\�Q�D�P�L�F �H�I�I�H�F�W�V �R�I �Y�D�U�L�R�X�V �J�U�R�\�Q�H�V

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

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

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

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

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

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

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

�U�H�G�X�F�H�G �F�R�P�S�D�U�H�G �W�R �F�R�Q�Y�H�Q�W�L�R�Q�D�O �J�U�R�\�Q�H�V ���8�L�M�W�W�H�Z�D�D�O�� �������� �� �<�H�R �H�W �D�O���� �������� �� �.�D�Q�J �H�W �D�O���� ���������E����

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

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

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

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

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

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

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



���������9�D�U�L�R�X�V �J�U�R�\�Q�H �V�W�U�X�F�W�X�U�H�V ����

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

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

�W�X�U�E�X�O�H�Q�W �V�W�U�X�F�W�X�U�H�V �D�U�R�X�Q�G �J�U�R�\�Q�H�V ���8�L�M�W�W�H�Z�D�D�O�� �������� �� �.�D�Q�J �H�W �D�O���� ���������E�� �*�K�D�O�G�D�U�E�D�Q�G�L �H�W �D�O���� �������� ��

�.�R�N�H�Q �	 �&�R�Q�V�W�D�Q�W�L�Q�H�V�F�X���������� ���%�D�K�U�D�P�L �<�D�U�D�K�P�D�G�L �H�W �D�O������������ ���� �$ �U�H�F�H�Q�W �V�W�X�G�\�.�R�N�H�Q �	 �&�R�Q�V�W�D�Q�W�L��

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

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

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

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

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

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

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

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

�V�O�R�S�H�V �I�R�U �W�K�H �K�H�D�G �R�I �W�K�H �J�U�R�\�Q�H ���%�D�K�U�D�P�L �<�D�U�D�K�P�D�G�L �H�W �D�O���� �������� �� �.�D�Q�J �H�W �D�O���� ���������E���� �)�R�U �D �K�H�D�G

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

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

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

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

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

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

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

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

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

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

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

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

�D�Q�G �V�W�X�G�L�H�V �D�U�H �O�L�P�L�W�H�G��

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

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

�V�X�S�S�R�U�W�H�G �G�X�H �W�R �W�K�L�V �W�X�U�E�X�O�H�Q�W �E�H�K�D�Y�L�R�X�U�� �,�W �L�V �R�E�V�H�U�Y�H�G �W�K�D�W �W�K�H �5�H�\�Q�R�O�G�V �V�W�U�H�V�V�H�V �K�D�Y�H �D �Q�H�J�O�L�J�L�E�O�H

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

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

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

�W�K�L�V �V�R�U�W �R�I �S�U�R�E�O�H�P�-�L�Q �	 �.�X�]�Q�H�W�V�R�Y���������� ����



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

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

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

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

�=�K�D�Q�J �	 �1�D�N�D�J�D�Z�D���������� �����Y�D�Q �G�H�U �:�D�O �0������������ �����6�K�D�P�S�D �H�W �D�O������������ ���� �7�K�H �U�H�V�H�D�U�F�K �R�I�Y�D�Q �G�H�U

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

�P�H�Q�W��



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

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

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

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

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

�D�Q�G �K�H�D�G �V�W�H�H�S�Q�H�V�V �R�I �W�K�H �J�U�R�\�Q�H��

���������� �3�U�R�F�H�V�V�H�V

�7�X�U�E�X�O�H�Q�F�H �V�W�U�X�F�W�X�U�H�V

�,�Q�Y�H�V�W�L�J�D�W�L�R�Q�V�5�D�M�D�U�D�W�Q�D�P �	 �1�Z�D�F�K�X�N�Z�X���������� �����&�K�U�L�V�R�K�R�L�G�H�V �H�W �D�O������������ �����8�L�M�W�W�H�Z�D�D�O���������� �����3�D�L�N

�	 �6�R�W�L�U�R�S�R�X�O�R�V���������� �����.�R�N�H�Q �	 �&�R�Q�V�W�D�Q�W�L�Q�H�V�F�X���������� �� �V�X�J�J�H�V�W �W�K�D�W �W�K�H �O�D�U�J�H �W�X�U�E�X�O�H�Q�F�H �V�W�U�X�F�W�X�U�H�V��

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

�I�O�R�Z �I�H�D�W�X�U�H�V�� �3�U�H�Y�L�R�X�V �V�W�X�G�L�H�V�&�K�U�L�V�R�K�R�L�G�H�V �H�W �D�O������������ �����3�D�L�N �	 �6�R�W�L�U�R�S�R�X�O�R�V���������� �����.�R�N�H�Q �	 �&�R�Q��

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

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

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

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

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

�I�U�R�P �W�K�H �J�U�R�\�Q�H�.�R�N�H�Q �	 �&�R�Q�V�W�D�Q�W�L�Q�H�V�F�X���������� ����

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

�&�K�U�L�V�R�K�R�L�G�H�V �H�W �D�O������������ �� �D�Q�G �V�O�R�S�H�G �S�H�U�P�H�D�E�O�H �S�L�O�H �J�U�R�\�Q�H�V�8�L�M�W�W�H�Z�D�D�O���������� ���� �,�W �F�R�Q�F�O�X�G�H�V �W�K�D�W �W�K�H

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

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

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

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

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

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

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

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

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

�K�D�Y�L�R�X�U �W�K�D�Q �W�K�D�W �I�R�U �S�H�U�P�H�D�E�O�H �J�U�R�\�Q�H�V�<�H�R �H�W �D�O������������ �����0�L�R�G�X�V�]�H�Z�V�N�L �	 �0�D�H�Q�R���������� �����.�D�Q�J

�H�W �D�O�������������E�� �R�U �K�H�D�G �V�O�R�S�H�G �J�U�R�\�Q�H�V�8�L�M�W�W�H�Z�D�D�O���������� �����.�D�Q�J �H�W �D�O�������������E�����.�R�N�H�Q �	 �&�R�Q�V�W�D�Q�W�L�Q�H�V�F�X

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

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

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



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

�%�R�W�W�R�P �I�U�L�F�W�L�R�Q

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

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

�I�U�L�F�W�L�R�Q �F�R�Q�W�U�L�E�X�W�H�V �W�R �W�K�H �Q�R�Q���O�L�Q�H�D�U �J�U�R�Z�W�K �R�I �W�K�H �P�L�[�L�Q�J �O�D�\�H�U�8�L�M�W�W�H�Z�D�D�O �	 �7�X�N�N�H�U���������� ���� �,�Q�F�U�H�D�V�L�Q�J

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

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

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

�F�R�Q�W�U�L�E�X�W�L�R�Q �R�I �W�K�H �I�U�L�F�W�L�R�Q �L�Q �W�K�H �P�R�G�H�O��

�)�U�H�H �V�X�U�I�D�F�H �I�O�R�Z

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

�W�K�H�V�H �V�P�D�O�O �)�U�R�X�G�H �Q�X�P�E�H�U�V ���.�K�R�V�U�R�Q�H�M�D�G �H�W �D�O������������ ����

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

�)�R�U �S�H�U�P�H�D�E�O�H �J�U�R�\�Q�H�V�� �D�Q �H�V�V�H�Q�W�L�D�O �I�H�D�W�X�U�H �L�V �W�K�H �I�O�R�Z �L�Q �W�K�H �S�R�U�R�X�V �P�H�G�L�X�P�� �6�W�X�G�L�H�V�0�L�R�G�X�V�]�H�Z�V�N�L

�	 �0�D�H�Q�R���������� �����-�L�Q �	 �.�X�]�Q�H�W�V�R�Y���������� �����%�D�Q�H�U�M�H�H �H�W �D�O������������ �� �V�K�R�Z �Y�D�U�L�R�X�V �D�S�S�U�R�D�F�K�H�V �I�R�U �W�K�H

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

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

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

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

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

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

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


g � 
������
t

f
l
c�¼
[ ��


P�m


l �¼
f
c

[ �¼ ����������



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

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

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

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

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

�G�L�I�I�H�U�V �I�R�U �H�Y�H�U�\ �F�D�V�H��

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

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

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

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

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

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

�*�H�R�P�H�W�U�\ �R�I �W�K�H �J�U�R�\�Q�H

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

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

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

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

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

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

�D�V �D �V�O�R�S�H�G �K�H�D�G �J�U�R�\�Q�H��

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

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

�F�O�X�G�H�G �D�V �I�R�O�O�R�Z�V��

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

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

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

�‡�9�D�U�L�D�E�L�O�L�W�\ �L�Q �W�K�H �J�H�R�P�H�W�U�\ �R�I �W�K�H �J�U�R�\�Q�H �D�Q�G �H�Q�Y�L�U�R�Q�P�H�Q�W �W�R �L�P�S�O�H�P�H�Q�W �W�K�H �Y�D�U�L�D�W�L�R�Q �R�I �W�K�H �J�U�R�\�Q�H�V�¶

�J�H�R�P�H�W�U�\

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

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

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

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

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

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

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



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

���������� �7�X�U�E�X�O�H�Q�F�H �P�R�G�H�O�O�L�Q�J

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

�6�W�R�N�H�V �W�X�U�E�X�O�H�Q�F�H �P�R�G�H�O�V ���5�$�1�6���� �7�K�H �5�H�\�Q�R�O�G���$�Y�H�U�D�J�L�Q�J �P�H�W�K�R�G �X�V�H�V �W�K�H �G�L�I�I�H�U�H�Q�W �W�X�U�E�X�O�H�Q�F�H �V�F�D�O�H�V

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

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

�O�D�U�J�H���V�F�D�O�H �Y�R�U�W�H�[ �L�Q�W�H�U�D�F�W�L�R�Q�V ���5�R�G�L���������� ���0�F�&�R�\ �H�W �D�O������������ ���.�R�N�H�Q �	 �&�R�Q�V�W�D�Q�W�L�Q�H�V�F�X���������� ���� �7�K�H

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

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

�W�X�U�E�X�O�H�Q�F�H ���.�D�Q�J �	 �6�R�W�L�U�R�S�R�X�O�R�V���������� �� �G�X�H �W�R �W�K�H �L�V�R�W�U�R�S�L�F �D�S�S�U�R�D�F�K �R�I �P�R�V�W �5�$�1�6 �P�R�G�H�O�V�� �,�Q�D�F�F�X��

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

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

�&�D�O�F�X�O�D�W�L�Q�J �W�X�U�E�X�O�H�Q�F�H

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

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

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

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

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

�S�R�W�K�H�V�L�V�� �Z�K�L�F�K �V�L�P�S�O�L�I�L�H�V �W�K�H �D�S�S�U�R�D�F�K�L�Q�J �W�K�H �5�H�\�Q�R�O�G�V �V�W�U�H�V�V�H�V�� �0�R�U�H �L�Q�I�R�U�P�D�W�L�R�Q �D�E�R�X�W �F�D�O�F�X�O�D�W�L�Q�J

�W�K�H �5�H�\�Q�R�O�G�V �V�W�U�H�V�V�H�V �L�V �V�W�D�W�H�G �L�Q �W�K�H �D�S�S�H�Q�G�L�[�� �V�K�R�Z�Q �L�Q �$�S�S�H�Q�G�L�[�%������

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

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

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

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

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

�7�X�U�E�X�O�H�Q�F�H �P�R�G�H�O�V

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

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

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

�V�X�F�K �D�V �O�D�U�J�H���H�G�G�\ �V�L�P�X�O�D�W�L�R�Q�V ���/�(�6���� �G�H�W�D�F�K�H�G �H�G�G�\ �V�L�P�X�O�D�W�L�R�Q�V ���'�(�6�����K�\�E�U�L�G �5�$�1�6 �P�R�G�H�O�V �R�U �5�$�1�6

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

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

�P�R�G�H�O �X�V�L�Q�J
i �¿ �� �W�X�U�E�X�O�H�Q�W �F�O�R�V�X�U�H �P�R�G�H�O �F�R�P�E�L�Q�H�G �Z�L�W�K �W�K�H �5�$�1�6 �P�R�G�H�O �L�V �X�V�H�G �E�\�&�K�U�L�V�R�K�R�L�G�H�V

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

�W�K�H �V�W�D�Q�G�D�U�G
i �¿ �
 �W�X�U�E�X�O�H�Q�W �F�O�R�V�X�U�H �P�R�G�H�O �E�\�+�R �H�W �D�O������������ �� �D�Q�G�=�K�D�Q�J �H�W �D�O������������ �� �L�V �X�V�H�G �Z�L�W�K

�V�X�I�I�L�F�L�H�Q�W �D�F�F�X�U�D�F�L�H�V��

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

�V�X�F�K �D�V�&�K�R�X�I�X �H�W �D�O������������ �� �D�Q�G�6�D�E�H�U�L �	 �*�D�O�R�L�H���������� �� �E�\ �X�V�L�Q�J �5�$�1�6 �Z�L�W�K �W�K�H
i �¿ �
 �W�X�U�E�X�O�H�Q�W

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

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

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

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



�� �6�R�I�W�Z�D�U�H �V�H�O�H�F�W�L�R�Q

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

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

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

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

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

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

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

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

������ �$�S�S�U�R�D�F�K �W�R �V�R�I�W�Z�D�U�H �V�H�O�H�F�W�L�R�Q

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

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

�O�L�W�H�U�D�W�X�U�H �V�W�X�G�\ �D�U�H �)�O�R�Z���' ���)�O�R�Z �6�F�L�H�Q�F�H�� �������� ���� �2�S�H�Q�)�2�$�0 ���2�S�H�Q�)�2�$�0�� �������� ���� �)�O�X�H�Q�W ���$�1�6�<�6��

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

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

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

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

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

���������� �7�H�F�K�Q�L�F�D�O �L�P�S�O�H�P�H�Q�W�D�W�L�R�Q�V

�&�R�P�S�X�W�D�W�L�R�Q�D�O �P�H�W�K�R�G

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

�P�H�W�K�R�G�V �V�X�F�K �D�V �W�K�H �I�L�Q�L�W�H �Y�R�O�X�P�H �P�H�W�K�R�G ���)�9�0���� �I�L�Q�L�W�H �H�O�H�P�H�Q�W �P�H�W�K�R�G ���)�(�0�� �R�U �I�L�Q�L�W�H �G�L�I�I�H�U�H�Q�F�H

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

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

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

�6�R�O�Y�L�Q�J �H�T�X�D�W�L�R�Q�V

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

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

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

�D�S�S�O�\�L�Q�J �6�:�(�� �7�K�H �Q�R�Q���K�\�G�U�R�V�W�D�W�L�F �D�V�V�X�P�S�W�L�R�Q�V �K�D�Y�H �W�R �E�H �W�D�N�H�Q �L�Q�W�R �D�F�F�R�X�Q�W �L�Q �W�K�H�V�H �F�L�U�F�X�P�V�W�D�Q�F�H�V��

�D�Q�G �W�K�X�V �W�K�H �I�X�O�O�\ �W�K�U�H�H���G�L�P�H�Q�V�L�R�Q�D�O �1�D�Y�L�H�U���6�W�R�N�H�V �����' �1�6�� �H�T�X�D�W�L�R�Q�V �D�U�H �V�R�O�Y�H�G��

����



���� ���� �6�R�I�W�Z�D�U�H �V�H�O�H�F�W�L�R�Q

�0�H�V�K

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

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

�P�H�V�K �L�V �R�E�V�H�U�Y�H�G �W�R �E�H �G�L�I�I�L�F�X�O�W �W�R �X�V�H �L�Q �W�K�H�V�H �F�D�V�H�V�� �D�V �V�W�D�W�H�G �L�Q �6�H�F�W�L�R�Q������������ �8�Q�V�W�U�X�F�W�X�U�H�G �P�H�V�K�H�V

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

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

�3�H�U�P�H�D�E�L�O�L�W�\ �L�P�S�O�H�P�H�Q�W�D�W�L�R�Q

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

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

�W�K�L�V �D�U�H�D �D�V �V�W�D�W�H�G �L�Q �6�H�F�W�L�R�Q������������

�:�D�O�O �I�X�Q�F�W�L�R�Q

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

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

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

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

�I�O�R�Z �Q�H�D�U �W�K�H �Z�D�O�O�V��

�7�X�U�E�X�O�H�Q�F�H �P�R�G�H�O�O�L�Q�J

�%�R�W�K �P�R�G�H�O�V �V�R�O�Y�L�Q�J �W�K�H �6�:�( �D�Q�G ���' �1�6 �L�Q�F�O�X�G�H �W�K�H �D�S�S�U�R�D�F�K �I�R�U �W�U�H�D�W�L�Q�J �W�K�H �W�X�U�E�X�O�H�Q�F�H �P�R�G�H�O�O�L�Q�J��

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

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

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

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

�I�O�R�Z��

�)�U�H�H���V�X�U�I�D�F�H �I�O�R�Z

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

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

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

�L�Q�J �P�H�W�K�R�G�V �L�Q�F�O�X�G�H �W�K�H �9�R�O�X�P�H �R�I �)�O�X�L�G ���9�2�)���� �O�H�Y�H�O���V�H�W �P�H�W�K�R�G�V ���/�6�0���� �0�D�U�N�H�U���D�Q�G���&�H�O�O ���0�$�&�� �R�U

�*�D�O�H�U�N�L�Q �,�Q�W�H�U�I�D�F�H �6�W�D�E�L�O�L�]�D�W�L�R�Q ���*�,�6�� �P�H�W�K�R�G�V�� �)�U�H�T�X�H�Q�W�O�\ �X�V�H�G �I�R�U �I�O�R�Z �D�U�R�X�Q�G �J�U�R�\�Q�H�V �L�Q �Z�K�L�F�K �W�X�U��

�E�X�O�H�Q�W �I�U�H�H���V�X�U�I�D�F�H �I�O�R�Z �L�V �S�U�H�V�H�Q�W �L�V �W�K�H �9�2�) �P�H�W�K�R�G �L�Q �&�)�' �S�D�F�N�D�J�H�V�� �0�R�V�W �Q�X�P�H�U�L�F�D�O �V�W�X�G�L�H�V �Z�L�W�K

�D �9�2�) �P�H�W�K�R�G �V�K�R�Z �D�J�U�H�H�P�H�Q�W �Z�L�W�K �W�K�H �H�[�S�H�U�L�P�H�Q�W�D�O �V�W�X�G�L�H�V �D�V �V�K�R�Z�Q �L�Q�3�D�L�N �H�W �D�O������������ ����



���������$�S�S�U�R�D�F�K �W�R �V�R�I�W�Z�D�U�H �V�H�O�H�F�W�L�R�Q ����

���������� �5�H�I�H�U�H�Q�F�H �D�S�S�O�L�F�D�W�L�R�Q�V

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

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

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

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

�L�F�D�O �P�R�G�H�O �L�Q�Y�H�V�W�L�J�D�W�L�R�Q�V��

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

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

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

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

���������� �2�Y�H�U�Y�L�H�Z �R�I �V�R�I�W�Z�D�U�H �S�D�F�N�D�J�H�V

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

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

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

�0�L�N�H�� �'�+�, ���0�L�N�H������������ ���� �)�L�Q�H�O ���)�L�Q�H�O���������� �� �D�Q�G �'�H�O�I�W���' ���'�H�O�I�W���'���������� ����

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

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

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

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

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

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

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

�)�U�H�H���V�X�U�I�D�F�H �6�R�O�Y�L�Q�J �0�H�V�K �3�H�U�P�H�D�E�L�O�L�W�\ �L�P�S�O�� �:�D�O�O �I�X�Q�F�� �7�X�U�E�X�O�H�Q�W �L�P�S�O��

�)�O�R�Z���' �9�2�) ���' �1�6 �)�O�H�[�L�E�O�H �Q�R�Q���O�L�Q�H�D�U �H�T�� �O�L�P�L�W�H�G�5�$�1�6�� �/�(�6
�'�H�O�I�W���' �6�L�Q�J�O�H���Y�D�O�X�H�G �6�:�( �)�O�H�[�L�E�O�H�6�L�P�S�O�L�I�L�H�G �O�L�P�L�W�H�G�5�$�1�6
�0�L�N�H�� �'�+�, �6�L�Q�J�O�H���Y�D�O�X�H�G �6�:�( �)�O�H�[�L�E�O�H �3�R�U�R�V�L�W�\ �P�D�W�H�U�L�D�O �8�Q�N�Q�R�Z�Q�5�$�1�6
�2�S�H�Q�)�R�D�P �9�2�)�� �/�H�Y�H�O���V�H�W ���' �1�6 �)�O�H�[�L�E�O�H �)�R�U�F�K�K�H�L�P�H�U �H�T�� �(�[�W�H�Q�V�L�Y�H �5�$�1�6�� �'�(�6�� �/�(�6
�)�O�X�H�Q�W �9�2�)�� �/�H�Y�H�O���V�H�W ���' �1�6 �)�O�H�[�L�E�O�H �6�X�S�H�U�I�L�F�L�D�O �H�T�� �(�[�W�H�Q�V�L�Y�H �5�$�1�6�� �'�(�6�� �/�(�6
�)�L�Q�H�O �*�,�6 ���' �1�6 �)�O�H�[�L�E�O�H �)�R�U�F�K�K�H�L�P�H�U �H�T�� �(�[�W�H�Q�V�L�Y�H�5�$�1�6�� �/�(�6
�7�H�O�H�P�D�F���' �6�L�Q�J�O�H���Y�D�O�X�H�G �6�:�( �/�L�P�L�W�H�G�8�Q�N�Q�R�Z�Q �(�[�W�H�Q�V�L�Y�H �5�$�1�6�� �'�(�6�� �/�(�6

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

�)�U�H�T�X�H�Q�F�\ �3�H�U�P�H�D�E�L�O�L�W�\ �*�H�R�P�H�W�U�\ �9�D�O�L�G�D�W�H�G �$�Y�D�L�O�D�E�L�O�L�W�\ �3�U�D�F�W�L�F�D�O�L�W�\

�)�O�R�Z���' �2�I�W�H�Q �<�H�V �)�O�H�[�L�E�O�H�<�H�V �&�R�P�P�H�U�F�L�D�O �(�[�F�H�O�O�H�Q�W
�'�H�O�I�W���' �)�H�Z �1�R �)�O�H�[�L�E�O�H�<�H�V �2�S�H�Q���V�R�X�U�F�H �(�[�F�H�O�O�H�Q�W
�0�L�N�H�� �'�+�, �1�R �1�R �)�O�H�[�L�E�O�H �1�R �$�Y�D�L�O�D�E�O�H �(�[�F�H�O�O�H�Q�W
�2�S�H�Q�)�R�D�P �2�I�W�H�Q �<�H�V �)�O�H�[�L�E�O�H�<�H�V �2�S�H�Q���V�R�X�U�F�H �6�X�I�I�L�F�L�H�Q�W
�)�O�X�H�Q�W �2�I�W�H�Q �<�H�V �)�O�H�[�L�E�O�H�<�H�V �$�Y�D�L�O�D�E�O�H �(�[�F�H�O�O�H�Q�W
�)�L�Q�H�O �)�H�Z �<�H�V �)�O�H�[�L�E�O�H�1�R �$�Y�D�L�O�D�E�O�H�*�R�R�G
�7�H�O�H�P�D�F���' �)�H�Z �1�R �/�L�P�L�W�H�G �<�H�V �&�R�P�P�H�U�F�L�D�O �(�[�F�H�O�O�H�Q�W



���� ���� �6�R�I�W�Z�D�U�H �V�H�O�H�F�W�L�R�Q

������ �5�H�V�X�O�W �V�R�I�W�Z�D�U�H �V�H�O�H�F�W�L�R�Q

���������� �$�V�V�H�V�V�P�H�Q�W �R�I �V�R�I�W�Z�D�U�H �V�H�O�H�F�W�L�R�Q

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

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

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

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

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

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

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

�+�\�G�U�R�V�W�D�W�L�F �D�V�V�X�P�S�W�L�R�Q�V �D�U�H �X�V�H�G �L�Q �W�K�H �6�:�(�� �D�Q�G �W�K�X�V �K�\�G�U�D�X�O�L�F �P�R�G�H�O�V �Q�H�J�O�H�F�W �W�K�H �Q�R�Q���K�\�G�U�R�V�W�D�W�L�F

�H�I�I�H�F�W�V�� �+�H�Q�F�H�� �'�H�O�I�W���'�� �0�L�N�H�� �'�+�, �D�Q�G �7�H�O�H�P�D�F���' �D�U�H �Q�R�W �F�K�R�V�H�Q �I�R�U �W�K�L�V �V�W�X�G�\�� �)�R�U �W�K�H �L�P�S�O�H��

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

�+�R�Z�H�Y�H�U�� �W�R �L�Q�F�U�H�D�V�H �W�K�H �P�R�G�H�O�¶�V �D�F�F�X�U�D�F�\�� �P�R�U�H �P�L�Q�R�U �W�X�U�E�X�O�H�Q�W �V�F�D�O�H�V �K�D�Y�H �W�R �E�H �U�H�V�R�O�Y�H�G�� �$ �P�R�U�H

�Q�R�Q���L�V�R�W�U�R�S�L�F �D�S�S�U�R�D�F�K �W�R �W�X�U�E�X�O�H�Q�F�H �F�O�R�V�X�U�H �P�R�G�H�O�O�L�Q�J �L�V �U�H�T�X�L�U�H�G�� �/�(�6 �R�U �'�(�6 �P�R�G�H�O�V �D�U�H �X�V�H�G �L�Q

�W�K�R�V�H �F�D�V�H�V�� �Z�K�H�U�H�D�V �W�K�H �/�(�6 �P�R�G�H�O�V �U�H�T�X�L�U�H �H�[�W�H�Q�V�L�Y�H �F�R�P�S�X�W�D�W�L�R�Q�V �U�H�V�R�X�U�F�H�V�� �7�K�H�U�H�I�R�U�H�� �V�R�I�W�Z�D�U�H

�S�D�F�N�D�J�H�V �L�Q�F�O�X�G�L�Q�J �'�(�6 �P�R�G�H�O�V �I�R�U �W�X�U�E�X�O�H�Q�F�H �P�R�G�H�O�O�L�Q�J �D�U�H �S�U�H�I�H�U�U�H�G�� �2�S�H�Q�)�2�$�0 �D�Q�G �)�O�X�H�Q�W �K�D�Y�H

�V�K�R�Z�Q �E�R�W�K �W�K�H �D�E�L�O�L�W�\ �W�R �V�R�O�Y�H �W�K�H ���' �1�6 �X�V�L�Q�J �D �'�(�6 �R�U �/�(�6 �P�R�G�H�O�� �,�Q �D�G�G�L�W�L�R�Q�� �E�R�W�K �K�D�Y�H �V�K�R�Z�Q

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

�H�T�X�D�W�L�R�Q��

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

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

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

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

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

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

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

���������� �%�D�F�N�J�U�R�X�Q�G �R�I �P�R�G�H�O

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

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

�J�H�Q�H�U�D�O �V�R�O�X�W�L�R�Q �I�R�U �W�K�H �P�R�W�L�R�Q �R�I �I�O�X�L�G�V �L�V �E�D�V�H�G �R�Q �W�K�H �1�D�Y�L�H�U���6�W�R�N�H�V �H�T�X�D�W�L�R�Q �D�Q�G �H�[�S�U�H�V�V�H�V �W�K�H

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

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

�$�Q�V�\�V �)�O�X�H�Q�W �V�R�O�Y�H�V �W�K�H �F�R�P�S�O�H�W�H �V�H�W �R�I �W�K�U�H�H���G�L�P�H�Q�V�L�R�Q�D�O �H�T�X�D�W�L�R�Q�V �R�I �W�K�H �1�D�Y�L�H�U���6�W�R�N�H�V �H�T�X�D�W�L�R�Q�V

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

�F�R�P�S�O�L�F�D�W�H�G �I�O�R�Z �S�K�H�Q�R�P�H�Q�R�Q�V�� �,�W �X�V�H�V �W�K�H �I�L�Q�L�W�H���Y�R�O�X�P�H �P�H�W�K�R�G ���)�9�0�� �W�R �G�L�V�F�U�H�W�L�]�H �W�K�H �J�R�Y�H�U�Q�L�Q�J

�1�D�Y�L�H�U���6�W�R�N�H�V �H�T�X�D�W�L�R�Q�V�� �&�R�Q�V�H�U�Y�D�W�L�R�Q �R�I �P�D�V�V�� �Z�K�L�F�K �L�V �W�K�H �I�L�U�V�W �S�D�U�W �R�I �W�K�H �1�D�Y�L�H�U���6�W�R�N�H�V �H�T�X�D�W�L�R�Q��

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

����
��
r

�� �´ 	r ���� �Ü
t�� � 
X�f ����������



���������5�H�V�X�O�W �V�R�I�W�Z�D�U�H �V�H�O�H�F�W�L�R�Q ����

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

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

�L�V �Z�U�L�W�W�H�Q �D�V �I�R�O�O�R�Z�V��

��
��
r

���� �Ü
t�� �� �´ 	r ���� �Ü
t �Ü
t�� � �¿�´ 	r 
n �� �´ 	r �Â�þ �Ê�´�Ü
t �� �´ �Ü
t�S�Î�Æ �� �� �Ü
f ���Ü
K ����������

�Z�K�H�U�H
n�L�V �W�K�H �V�W�D�W�L�F �S�U�H�V�V�X�U�H���Ü
t �L�V �W�K�H �Y�H�O�R�F�L�W�\��
f �L�V �W�K�H �J�U�D�Y�L�W�\���þ � �þ�º �� �þ�m�� �Z�K�H�U�H�þ�º �L�V �W�K�H �Y�L�V�F�R�V�L�W�\

�R�I �W�K�H �I�O�X�L�G���þ�m�L�V �W�K�H �W�X�U�E�X�O�H�Q�F�H �Y�L�V�F�R�V�L�W�\�� �D�Q�G�Ü
K�L�V �W�K�H �H�[�W�H�U�Q�D�O �E�R�G�\ �I�R�U�F�H��

�7�X�U�E�X�O�H�Q�F�H �P�R�G�H�O

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

�R�G�V�� �(�P�S�L�U�L�F�D�O �U�H�O�D�W�L�R�Q�V �������� �P�H�W�K�R�G�V �X�V�L�Q�J �W�K�H �5�H�\�Q�R�O�G�V���D�Y�H�U�D�J�H�G �1�D�Y�L�H�U���6�W�R�N�H�V ���5�$�1�6�� �H�T�X�D�W�L�R�Q�V

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

�V�L�P�X�O�D�W�L�R�Q�V ���/�(�6�� �������5�R�G�L���������� ���� �$ �Y�D�U�L�H�W�\ �R�I �W�K�H �/�(�6 �D�Q�G �5�$�1�6 �P�H�W�K�R�G�V �D�U�H �D�Y�D�L�O�D�E�O�H �L�Q �$�1�6�<�6

�)�O�X�H�Q�W�$�1�6�<�6���������� �� �D�Q�G �D�U�H �F�R�Q�V�L�G�H�U�H�G �L�Q �W�K�L�V �U�H�V�H�D�U�F�K��

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

�W�X�U�E�X�O�H�Q�W �P�R�W�L�R�Q�� �7�K�H �D�Y�H�U�D�J�L�Q�J �S�U�R�F�H�V�V �I�U�R�P �W�K�H �1�D�Y�L�H�U���V�W�R�N�H�V �H�T�X�D�W�L�R�Q�V �W�R �W�K�H �5�$�1�6 �H�T�X�D�W�L�R�Q�V

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

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

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

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

�D�Q�G �L�W �L�V �D�V�V�X�P�H�G �O�R�F�D�O�O�\ �W�K�D�W �W�K�H �W�X�U�E�X�O�H�Q�F�H �K�D�V �L�V�R�W�U�R�S�L�F �E�H�K�D�Y�L�R�X�U�� �2�Q �W�K�H �R�W�K�H�U �K�D�Q�G�� �/�(�6 �U�H�V�R�O�Y�H�G

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

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

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

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

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

�P�R�G�H�O �R�U �D �K�\�E�U�L�G �5�$�1�6 �P�R�G�H�O �I�R�U �V�R�O�Y�L�Q�J �W�K�H �W�X�U�E�X�O�H�Q�W �H�I�I�H�F�W�V�� �0�D�Q�\ �U�H�V�H�D�U�F�K�H�U�V �K�D�Y�H �L�Q�Y�H�V�W�L�J�D�W�H�G

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

���������� �����.�X�P�D�U �	 �0�D�O�L�N���������� �� �I�R�U �I�O�R�Z �D�U�R�X�Q�G �J�U�R�\�Q�H�V�� �L�Q �Z�K�L�F�K �E�R�W�K �W�K�H
i �¿ �÷�P�R�G�H�O�V �D�Q�G
i �¿ ��

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

�D�O�V�R �E�H�H�Q �I�R�X�Q�G �W�K�D�W �W�K�H
i �¿ �� �P�R�G�H�O�V �K�D�Y�H �E�H�H�Q �P�R�V�W �D�F�F�X�U�D�W�H�� �)�X�U�W�K�H�U�P�R�U�H�� �W�K�H�V�H �W�\�S�H�V �R�I �P�R�G�H�O�V

�D�U�H �R�I�W�H�Q �X�V�H�G �E�\ �D�G�Y�H�U�V�H���S�U�H�V�V�X�U�H �J�U�D�G�L�H�Q�W �I�O�R�Z�V�5�R�G�L���������� ���� �+�R�Z�H�Y�H�U�� �L�W �L�V �N�Q�R�Z�Q �W�K�D�W �/�D�U�J�H �(�G�G�\

�6�L�P�X�O�D�W�L�R�Q�V ���/�(�6�� �K�D�Y�H �Y�H�U�\ �D�F�F�X�U�D�W�H �U�H�V�X�O�W�V �I�R�U �W�X�U�E�X�O�H�Q�W �I�O�R�Z�.�R�N�H�Q �	 �&�R�Q�V�W�D�Q�W�L�Q�H�V�F�X���������� ���� �8�V�L�Q�J

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

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



���� ���� �6�R�I�W�Z�D�U�H �V�H�O�H�F�W�L�R�Q

�)�U�H�H �V�X�U�I�D�F�H �I�O�R�Z

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

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

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

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

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

�S�U�R�S�H�U�W�L�H�V �R�I �W�K�H �D�L�U���Z�D�W�H�U �L�Q�W�H�U�I�D�F�H�.�D�W�R�S�R�G�H�V���������� ����

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

�P�H�W�K�R�G�� �)�O�X�H�Q�W �K�D�V �W�K�H �D�E�L�O�L�W�\ �W�R �X�V�H �W�K�H �9�2�) �P�H�W�K�R�G�� �O�H�Y�H�O���V�H�W �P�H�W�K�R�G �D�Q�G �D �F�R�P�E�L�Q�D�W�L�R�Q �R�I �E�R�W�K

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

�V�X�U�I�D�F�H �I�O�R�Z�� �0�R�V�W�O�\ �9�2�) �P�R�G�H�O�V �R�U �U�L�J�L�G���O�L�G �D�V�V�X�P�S�W�L�R�Q�V �K�D�Y�H �E�H�H�Q �X�V�H�G�� �D�V �V�H�H�Q �L�Q �W�K�H �D�S�S�H�Q�G�L�[

�7�D�E�O�H�*������

�1�R�Q���K�\�G�U�R�V�W�D�W�L�F

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

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

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

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

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

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

�3�R�U�R�X�V �]�R�Q�H

�,�Q �W�K�H �V�R�I�W�Z�D�U�H �S�U�R�J�U�D�P �$�1�6�<�6 �)�O�X�H�Q�W�� �W�K�H �S�R�U�R�X�V �]�R�Q�H �L�V �F�D�O�F�X�O�D�W�H�G �E�\ �X�V�L�Q�J �D �V�R�X�U�F�H �W�H�U�P �L�Q �W�K�H

�P�R�P�H�Q�W�X�P �H�T�X�D�W�L�R�Q �R�I �W�K�H �1�D�Y�L�H�U���6�W�R�N�H�V �G�L�I�I�H�U�H�Q�W�L�D�O �H�T�X�D�W�L�R�Q�V �V�W�D�W�H�G �L�Q �6�H�F�W�L�R�Q�����������D�Q�G �L�V �U�H�I�H�U�U�H�G

�W�R �D�V �W�K�H �S�U�H�V�V�X�U�H �G�U�R�S�� �7�K�H �S�U�H�V�V�X�U�H �G�U�R�S �L�V �E�D�V�H�G �R�Q �W�K�H �'�D�U�F�\���H�T�X�D�W�L�R�Q �W�K�R�X�J�K �L�W �D�G�G�H�G �D �S�D�U�W

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

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

�A
U � 
I�þ
[ �� 
H
��
��

��
[ �¼ ����������

�Z�K�H�U�H
I � 
�»

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

�P�H�G�L�D�� �,�W �P�X�V�W �E�H �Q�R�W�H�G �W�K�D�W �E�R�W�K �F�R�H�I�I�L�F�L�H�Q�W�V ���& �D�Q�G �'�� �K�D�Y�H �W�R �E�H �F�D�O�F�X�O�D�W�H�G �G�L�Y�L�G�H�G �E�\ �W�K�H �W�K�L�F�N�Q�H�V�V��

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

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

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

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



���������5�H�V�X�O�W �V�R�I�W�Z�D�U�H �V�H�O�H�F�W�L�R�Q ����

�+�R�Z�H�Y�H�U�� �L�W �P�X�V�W �E�H �Q�R�W�H�G �W�K�D�W �W�K�H �I�O�X�L�G �Z�L�O�O �D�O�V�R �I�O�R�Z �S�D�U�D�O�O�H�O �R�Y�H�U �W�K�H �S�R�U�R�X�V �P�H�G�L�D�� �6�W�X�G�\ �R�I�3�U�L�Q�R�V

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

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

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

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

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

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

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

�5�R�X�J�K�Q�H�V�V

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

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

�S�U�R�E�O�H�P�� �7�K�H �V�W�D�Q�G�D�U�G �I�R�U�P�X�O�D �I�R�U �W�K�H �Z�D�O�O �I�X�Q�F�W�L�R�Q �L�V �E�D�V�H�G �R�Q �1�L�N�X�U�D�G�V�H �H�[�S�H�U�L�P�H�Q�W�V�� �)�R�U �V�P�R�R�W�K

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


Z�Ä � 
��
�ü


j
m
f��
J
w�Ä�� ���� �� 
w�Ä �� ������ ����������

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

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

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


Z�Ä � 
��
�ü


j
m
f��
J
w�Ä�� �¿ �A
G ����������

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

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

�K�L�J�K �D�V ������ ���$�1�6�<�6���������� ����

�*�H�R�P�H�W�U�\

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

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

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

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



�� �9�D�O�L�G�D�W�L�R�Q

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

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

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

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

������ �$�S�S�U�R�D�F�K �W�R �Y�D�O�L�G�D�W�L�R�Q

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

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

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

�D�U�H �H�[�W�H�Q�V�L�Y�H�O�\ �G�L�V�F�X�V�V�H�G��

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

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

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

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

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

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

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

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

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

���������� �*�H�Q�H�U�D�O �L�Q�S�X�W

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

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

�V�R�I�W�Z�D�U�H �S�U�R�J�U�D�P �X�V�H�G�� �)�R�U �$�1�6�<�6 �)�O�X�H�Q�W�� �W�K�L�V �P�D�\ �E�H �O�L�V�W�H�G �D�V��

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

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

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

�V�H�F�W�L�R�Q�V��

����



���������$�S�S�U�R�D�F�K �W�R �Y�D�O�L�G�D�W�L�R�Q ����

�0�H�V�K �S�U�R�S�H�U�W�L�H�V

�,�Q �)�O�X�H�Q�W�$�1�6�<�6���������� ���� �D �J�H�Q�H�U�D�O �D�S�S�U�R�D�F�K �W�R �G�H�W�H�U�P�L�Q�L�Q�J �D�Q �D�G�H�T�X�D�W�H �W�\�S�H �R�I �P�H�V�K �L�V �E�\ �D�Q�D�O�\�]�L�Q�J

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

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

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

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

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

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


H � 

s�q�ö
r
�ö
v

��

s�r �ö
r

�ö
w
��


s�s�ö
r
�ö
x

����������

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

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

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

�T�X�D�O�L�W�\ �D�Q�G �V�W�D�E�L�O�L�W�\ �R�I �W�K�H �J�U�L�G�� �,�Q �G�H�I�D�X�O�W�� �W�K�H �P�D�[�L�P�X�P �V�N�H�Z�Q�H�V�V �L�V �G�H�I�L�Q�H�G �D�V�������� �&�O�R�V�H�U �W�R �]�H�U�R

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

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

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

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

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

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

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

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

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

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

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

�6�H�F�W�L�R�Q������������

�7�K�H �I�R�U�P�X�O�D �I�R�U �W�K�H
w�Ä �L�V �G�H�I�L�Q�H�G �D�V��


w�Ä � 

s�¡
w
�ÿ

����������

�Z�K�H�U�H
s�¡ �L�V �W�K�H �I�U�L�F�W�L�R�Q �Y�H�O�R�F�L�W�\�� �D�Q�G
w�L�V �W�K�H �G�L�V�W�D�Q�F�H �R�I �W�K�H �Z�D�O�O �W�R �W�K�H �F�H�Q�W�U�H �R�I �W�K�H �I�L�U�V�W �F�H�O�O�� �7�K�H

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

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

�-�R�K�Q�V�W�R�Q�¶�V �F�R�U�U�H�O�D�W�L�R�Q �Z�L�W�K �H�[�S�H�U�L�P�H�Q�W�V �L�Q �F�K�D�Q�Q�H�O�V�� �D�V �S�U�R�S�R�V�H�G �L�Q�:�L�O�F�R�[���������� ���� �7�K�H �I�U�L�F�W�L�R�Q �F�R�H�I�I�L��

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


b�_ � ������������ 	r 
W
J�Å�»���¾
�G ����������



���� ���� �9�D�O�L�G�D�W�L�R�Q

�� � ������ 	r 
M 	r �� 	r 
s�¼	r 
b�_ ����������

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


s�¡ � ��
��
��

����������

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

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

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

�D �J�U�L�G �G�H�S�H�Q�G�H�Q�F�\ �W�H�V�W��

�,�Q�S�X�W �S�D�U�D�P�H�W�H�U�V

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

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

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

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

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

�)�L�J����������

�)�L�J�X�U�H �������� �,�Q�S�X�W �V�H�W�W�L�Q�J�V �I�R�U �W�K�H �R�S�H�U�D�W�L�R�Q�D�O �F�R�Q�G�L�W�L�R�Q�V �L�Q �$�1�6�<�6 �)�O�X�H�Q�W

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

�D�U�H �D�O�U�H�D�G�\ �V�W�D�W�H�G �L�Q �W�K�H �O�L�E�U�D�U�\ �R�I �$�1�6�<�6 �)�O�X�H�Q�W�� �7�K�H �R�U�G�H�U �R�I �W�K�H �S�K�D�V�H�V �D�U�H �L�P�S�R�U�W�D�Q�W �I�R�U �V�R�O�Y�L�Q�J �W�K�H

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

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

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

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

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

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

�V�H�W �X�S��



���������$�S�S�U�R�D�F�K �W�R �Y�D�O�L�G�D�W�L�R�Q ����

�%�R�X�Q�G�D�U�\ �F�R�Q�G�L�W�L�R�Q�V

�7�K�H �E�R�X�Q�G�D�U�\ �F�R�Q�G�L�W�L�R�Q�V �L�Q �$�1�6�<�6 �)�O�X�H�Q�W �L�V �V�S�H�F�L�I�L�H�G �W�R �F�U�H�D�W�H �D�Q �R�S�H�Q �F�K�D�Q�Q�H�O �I�O�R�Z�� �7�K�H �V�W�D�Q�G�D�U�G

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

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

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

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

�G�H�I�L�Q�L�W�L�R�Q �R�I �W�K�H �P�R�G�H�O��

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

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

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

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

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

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

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

�Q�H�O�� �2�W�K�H�U �S�D�U�D�P�H�W�H�U�V �V�X�F�K �D�V �W�X�U�E�X�O�H�Q�W �L�Q�W�H�Q�V�L�W�L�H�V �D�Q�G �Y�L�V�F�R�V�L�W�L�H�V �D�U�H �X�V�L�Q�J �G�H�I�D�X�O�W �Y�D�O�X�H�V�� �6�S�H�F�L�I�L�F

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

�'�R�Z�Q�V�W�U�H�D�P �E�R�X�Q�G�D�U�\ �F�R�Q�G�L�W�L�R�Q

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

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

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

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

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

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

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

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

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

�7�X�U�E�X�O�H�Q�F�H �P�R�G�H�O

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

�E�X�O�H�Q�W �P�R�G�H�O�V�� �D�V �V�K�R�Z�Q �L�Q �W�K�H �O�L�W�H�U�D�W�X�U�H �V�W�X�G�\�� �6�H�Y�H�U�D�O �V�W�X�G�L�H�V�3�D�L�N �	 �6�R�W�L�U�R�S�R�X�O�R�V���������� �����.�R�N�H�Q �	

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

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

�X�V�H�G �L�Q �W�K�H�V�H �V�W�X�G�L�H�V �L�V �W�K�H �'�H�W�D�F�K�H�G �(�G�G�\ �6�L�P�X�O�D�W�L�R�Q ���'�(�6�� �P�R�G�H�O�� �5�$�1�6 �Z�L�W�K �W�X�U�E�X�O�H�Q�F�H �F�O�R�V�X�U�H

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

�<�D�]�G�L �H�W �D�O������������ �����6�K�D�P�S�D �H�W �D�O������������ �� �E�\ �X�V�L�Q�J �W�K�H
i �¿ �� �P�R�G�H�O�� �$�V �D �U�H�V�X�O�W �R�I �W�K�H �O�L�W�H�U�D�W�X�U�H �V�W�X�G�\��

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

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



���� ���� �9�D�O�L�G�D�W�L�R�Q

�7�K�H �'�(�6 �P�R�G�H�O �L�V �L�Q�W�U�R�G�X�F�H�G �W�R �X�V�H �L�Q �W�K�L�V �U�H�S�R�U�W�� �6�R�O�Y�L�Q�J �W�K�H �'�(�6 �P�R�G�H�O �L�V �Q�R�W �H�[�H�F�X�W�H�G �I�R�U �W�K�H

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

�U�H�P�D�L�Q�L�Q�J �V�R�O�Y�L�Q�J �S�D�U�W �R�I �W�K�H �P�R�G�H�O�� �L�Q �Z�K�L�F�K �W�K�H �6�6�7
i �¿ �� �P�R�G�H�O �L�V �X�V�H�G�� �0�R�G�H�O�O�L�Q�J �I�O�R�Z �V�H�S�D�U�D�W�L�R�Q

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

�V�W�D�W�H�G �L�Q �W�K�H �$�1�6�<�6 �)�O�X�H�Q�W �P�D�Q�X�D�O�$�1�6�<�6���������� ���� �+�R�Z�H�Y�H�U�� �P�R�G�H�O�O�L�Q�J �W�K�H �I�O�R�Z �Z�L�W�K �W�K�H �'�(�6 �P�R�G�H�O

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

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

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

�W�X�U�E�X�O�H�Q�F�H �P�R�W�L�R�Q��

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

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

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

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

�$�W �O�D�V�W�� �W�K�H �Y�R�O�X�P�H���R�I���I�O�X�L�G �P�R�G�H�O ���9�2�)�� �L�V �D�G�D�S�W�H�G�� �7�K�L�V �P�X�O�W�L���S�K�D�V�H �D�S�S�U�R�D�F�K �L�V �X�V�H�G �W�R �P�R�G�H�O

�W�K�H �D�L�U���Z�D�W�H�U �L�Q�W�H�U�D�F�W�L�R�Q �V�X�I�I�L�F�L�H�Q�W�O�\�� �D�V �V�W�D�W�H�G �E�H�I�R�U�H �L�Q �6�H�F�W�L�R�Q������������ �7�K�H �9�2�) �P�R�G�H�O �L�V �H�[�H�F�X�W�H�G �Z�L�W�K

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

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

�6�R�O�Y�L�Q�J �P�H�W�K�R�G�V

�,�Q �$�1�6�<�6 �)�O�X�H�Q�W�� �Y�D�U�L�R�X�V �V�R�O�X�W�L�R�Q �P�H�W�K�R�G�V �F�D�Q �E�H �X�V�H�G �W�R �F�D�O�F�X�O�D�W�H �W�K�H �P�R�P�H�Q�W�X�P �D�Q�G �F�R�Q�V�H�U�Y�D�W�L�R�Q

�H�T�X�D�W�L�R�Q�V�� �D�O�V�R �N�Q�R�Z�Q �D�V �W�K�H �1�D�Y�L�H�U���6�W�R�N�H�V �H�T�X�D�W�L�R�Q�V�� �D�V �V�W�D�W�H�G �E�H�I�R�U�H�� �7�K�H �V�R�O�Y�L�Q�J �P�H�W�K�R�G�V �Y�D�U�\

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

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

�H�T�X�D�W�L�R�Q�V �Q�X�P�H�U�L�F�D�O�O�\�� �$ �F�R�Q�W�U�R�O���Y�R�O�X�P�H���E�D�V�H�G �W�H�F�K�Q�L�T�X�H ���)�L�Q�L�W�H���Y�R�O�X�P�H �P�H�W�K�R�G�� �F�R�Q�Y�H�U�W�V �D �J�H�Q�H�U�D�O

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

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

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

�V�L�R�Q �W�H�U�P�V�� �7�\�S�L�F�D�O�O�\ �W�K�H �/�H�D�V�W �6�T�X�D�U�H�V �&�H�O�O���%�D�V�H�G �*�U�D�G�L�H�Q�W �P�H�W�K�R�G �L�V �X�V�H�G �I�R�U �L�U�U�H�J�X�O�D�U�� �X�Q�V�W�U�X�F�W�X�U�H�G

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

�L�Q�J �L�Q �Z�K�L�F�K �W�K�H �/�H�D�V�W �6�T�X�D�U�H�V �&�H�O�O���%�D�V�H�G �*�U�D�G�L�H�Q�W �P�H�W�K�R�G �L�V �X�V�H�G �I�R�U �E�H�W�W�H�U �V�W�D�E�L�O�L�W�\ �R�I �W�K�H �P�R�G�H�O��

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

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

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

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

�‡�'�L�V�F�U�H�W�L�]�D�W�L�R�Q �R�I �W�K�H �0�R�P�H�Q�W�X�P �(�T�X�D�W�L�R�Q
�‡�'�L�V�F�U�H�W�L�]�D�W�L�R�Q �R�I �W�K�H �&�R�Q�W�L�Q�X�L�W�\ �(�T�X�D�W�L�R�Q
�‡�3�U�H�V�V�X�U�H���9�H�O�R�F�L�W�\ �&�R�X�S�O�L�Q�J
�‡�7�L�P�H���$�G�Y�D�Q�F�H�P�H�Q�W �$�O�J�R�U�L�W�K�P

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

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

�D�U�H �V�W�D�W�H�G �L�Q �W�K�H �$�S�S�H�Q�G�L�[�$������



���������$�S�S�U�R�D�F�K �W�R �Y�D�O�L�G�D�W�L�R�Q ����

�7�K�H �G�L�V�F�U�H�W�L�]�D�W�L�R�Q �R�I �W�K�H �P�R�P�H�Q�W�X�P �H�T�X�D�W�L�R�Q �L�V �V�R�O�Y�H�G �Z�L�W�K �W�K�H �3�5�(�6�7�2�� �V�F�K�H�P�H�� �Z�K�L�F�K �L�V �S�U�H��

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

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

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

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

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

���������� �9�D�O�L�G�D�W�L�R�Q �F�U�L�W�H�U�L�D

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

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

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

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

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

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

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

�‡�0�D�[�L�P�X�P �D�Q�G �P�L�Q�L�P�X�P �Y�D�O�X�H�V �D�Q�G �O�R�F�D�W�L�R�Q�V �R�I �W�K�H �Y�H�O�R�F�L�W�\ �D�Q�G �5�H�\�Q�R�O�G �V�K�H�D�U �V�W�U�H�V�V�H�V
�‡�7�K�H �5�R�R�W �P�H�D�Q �V�T�X�D�U�H �H�U�U�R�U ���5�0�6�(�� �D�Q�G �3�H�U�F�H�Q�W�D�J�H �E�L�D�V ���3�%�,�$�6�� �D�Y�H�U�D�J�H �V�W�D�W�L�V�W�L�F�V �Z�L�W�K�L�Q �D

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

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

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

�T�X�H�V�W�L�R�Q�V�� �7�K�H �5�0�6�( �D�Q�G �3�%�,�$�6 �G�H�I�L�Q�H �W�K�H �Y�D�O�L�G�L�W�\ �R�I �W�K�H �P�R�G�H�O �V�W�D�W�L�V�W�L�F�D�O�O�\�� �+�H�Q�F�H�� �W�K�H �V�X�I�I�L�F�L�H�Q�F�\ �R�I

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

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

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

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

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

�0�D�[�L�P�X�P �D�Q�G �P�L�Q�L�P�X�P �Y�D�O�X�H�V

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

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

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

�5�0�6�( �D�Q�G �3�%�,�$�6

�7�K�H �V�W�D�W�L�V�W�L�F�D�O �S�D�U�W �L�V �G�H�I�L�Q�H�G �E�\ �W�Z�R �V�W�D�W�L�V�W�L�F�V�� �5�0�6�( �L�V �D �Z�H�O�O �N�Q�R�Z�Q �V�W�D�W�L�V�W�L�F�D�O �F�U�L�W�H�U�L�D �L�Q �W�K�H �I�O�R�Z

�G�\�Q�D�P�L�F�V �D�Q�G �U�L�Y�H�U �I�L�H�O�G�� �3�%�,�$�6 �L�V �P�R�U�H �X�V�H�G �L�Q �O�D�U�J�H �V�F�D�O�H �I�O�R�Z �H�Y�H�Q�W�V�� �K�R�Z�H�Y�H�U�� �L�V �V�W�L�O�O �Y�H�U�\ �X�V�H�I�X�O �W�R

�G�H�W�H�U�P�L�Q�H �W�K�H �E�L�D�V �R�I �W�K�H �P�R�G�H�O��

�5�0�6�( �L�V �G�H�I�L�Q�H�G �D�V �W�K�H �U�R�R�W �P�H�D�Q �V�T�X�D�U�H �H�U�U�R�U �D�Q�G �I�R�U�P�X�O�D�W�H�G �D�V �I�R�O�O�R�Z�V��



���� ���� �9�D�O�L�G�D�W�L�R�Q


W
R
X
J � ��
�¾�g

�b�Æ�»��
 �̂l�b�f
�b �¿ 
^�^�q�i

�b ���¼


l
����������

�:�L�W�K
 �̂l�b�f �D�Q�G
 �̂^�q�i �D�V �W�K�H �V�L�P�X�O�D�W�H�G �D�Q�G �H�[�S�H�U�L�P�H�Q�W�D�O �G�D�W�D �V�H�W��

�)�R�U �F�D�O�F�X�O�D�W�L�Q�J �W�K�H �S�H�U�F�H�Q�W�D�J�H �R�I �W�K�H �5�0�6�(�� �W�K�H �D�E�V�R�O�X�W�H �P�D�[�L�P�X�P �Y�D�O�X�H �R�I �W�K�H �G�D�W�D �L�V �X�V�H�G ���I�R�U

�W�K�H �V�S�H�F�L�I�L�F �O�R�F�D�W�L�R�Q���� �0�R�V�W �Q�X�P�H�U�L�F�D�O �V�W�X�G�L�H�V �R�I �I�O�R�Z �G�\�Q�D�P�L�F�V �L�Q �U�L�Y�H�U�V �D�U�H �V�X�I�I�L�F�L�H�Q�W �I�R�U �D �5�0�6�(

�S�H�U�F�H�Q�W�D�J�H �E�H�Q�H�D�W�K �W�K�H ���� �� �Y�D�O�X�H��

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

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


U
G
N
F
X � 
�¾�g

�b�Æ�»��
 �̂l�b�f
�b �¿ 
^�^�q�i

�b �� 	r ������

�¾�g
�b�Æ�»
^

�^�q�i
�b

����������

�:�L�W�K
 �̂l�b�f �D�Q�G
 �̂^�q�i �D�V �W�K�H �V�L�P�X�O�D�W�H�G �D�Q�G �H�[�S�H�U�L�P�H�Q�W�D�O �G�D�W�D �V�H�W�� �7�K�H �3�%�,�$�6 �V�K�R�Z�V �V�W�D�W�L�V�W�L�F�V �R�I �W�K�H

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

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

�6�W�U�H�D�P�Z�L�V�H �D�Q�G �O�D�W�H�U�D�O �Y�H�O�R�F�L�W�L�H�V

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

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

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



���������$�S�S�U�R�D�F�K �W�R �Y�D�O�L�G�D�W�L�R�Q ����

���������� �5�H�F�W�D�Q�J�X�O�D�U �F�R�Q�Y�H�Q�W�L�R�Q�D�O �J�U�R�\�Q�H �V�W�U�X�F�W�X�U�H

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

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

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

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

�‡�&�R�Q�W�R�X�U �O�L�Q�H�V
�‡�0�H�D�Q �Y�D�O�X�H�V �Y�H�O�R�F�L�W�L�H�V
�‡�5�H�\�Q�R�O�G �V�K�H�D�U �V�W�U�H�V�V�H�V

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

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

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

�3�D�U�D�P�H�W�H�U�V �9�D�O�X�H�V

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

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

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

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

�)�L�J�X�U�H �������� �*�H�R�P�H�W�U�\ �R�I �W�K�H �V�T�X�D�U�H �J�U�R�\�Q�H �Z�L�W�K �W�K�H �G�L�P�H�Q�V�L�R�Q�V �R�I �W�K�H �H�[�S�H�U�L�P�H�Q�W �I�U�R�P�-�H�R�Q �H�W �D�O������������ �� �L�Q �W�K�H �Q�X�P�H�U�L�F�D�O �P�R�G�H�O��
�7�K�H �O�R�F�D�W�L�R�Q�V �R�I �W�K�H �Y�D�O�L�G�D�W�L�R�Q �D�Q�G �V�H�Q�V�L�W�L�Y�L�W�\ �D�Q�D�O�\�V�L�V �D�U�H �V�K�R�Z�Q �L�Q �U�H�G�� �U�H�V�S�H�F�W�L�Y�H�O�\�Å�º���¼�½ �q���K�� �»���À�Á �q���K�D�Q�G�À���À�Á �q���K�� �Q�H�D�U
�W�K�H �E�H�G�º���º�» �f�� �º���º�¿ �s���C�D�Q�G �L�Q �W�K�H �P�L�G���S�O�D�Q�H�º���»�» �f�� �º���¿�» �s���C

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

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

�H�Y�D�O�X�D�W�H�G��



���� ���� �9�D�O�L�G�D�W�L�R�Q

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

�,�Q �S�U�H�Y�L�R�X�V �V�W�X�G�L�H�V�� �D �O�R�W �R�I �G�L�I�I�H�U�H�Q�W �W�X�U�E�X�O�H�Q�W �P�R�G�H�O�V �K�D�Y�H �E�H�H�Q �X�V�H�G�� �0�R�V�W�O�\�� �W�K�H
i �¿ �� �6�6�7 �D�Q�G

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

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

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

�7�K�H �F�X�U�Y�D�W�X�U�H �F�R�U�U�H�F�W�L�R�Q �L�V �D�Q �R�S�W�L�R�Q �L�Q �$�1�6�<�6 �)�O�X�H�Q�W �L�Q �Z�K�L�F�K �W�K�H �F�X�U�Y�D�W�X�U�H �I�O�R�Z �L�V �R�S�W�L�P�L�]�H�G��

�1�R�U�P�D�O�O�\�� �W�K�H �S�U�R�G�X�F�W�L�R�Q �W�H�U�P �L�Q �W�K�H �1�D�Y�L�H�U���6�W�R�N�H�V �H�T�X�D�W�L�R�Q �L�V �G�D�P�S�H�G �I�R�U �I�O�R�Z �Z�L�W�K �V�P�D�O�O �W�X�U�E�X�O�H�Q�W

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

�H�U�W�L�H�V �I�R�U �F�X�U�Y�D�W�X�U�H �I�O�R�Z�� �7�K�H �P�D�Q�X�D�O �R�I �$�1�6�<�6 �)�O�X�H�Q�W �V�W�D�W�H�G �W�K�D�W �W�K�L�V �R�S�W�L�R�Q �L�V �F�R�Q�V�L�G�H�U�H�G �W�R �E�H �D�Q

�D�G�G�L�W�L�R�Q �I�R�U �V�W�U�R�Q�J �U�R�W�D�W�L�R�Q�D�O�� �V�H�S�D�U�D�W�L�Q�J �I�O�R�Z��

�3�,�6�2 �D�Q�G �6�,�0�3�/�( �D�U�H �F�R�Q�V�L�G�H�U�H�G �W�R �E�H �J�H�Q�H�U�D�O �D�O�J�R�U�L�W�K�P�V �W�R �V�R�O�Y�H �W�K�H �1�D�Y�L�H�U���6�W�R�N�H�V �H�T�X�D�W�L�R�Q �L�Q

�D�Q �L�W�H�U�D�W�L�Y�H �P�D�Q�Q�H�U�� �%�R�W�K �K�D�Y�H �E�H�Q�H�I�L�W�V �D�Q�G �G�L�V�D�G�Y�D�Q�W�D�J�H�V �D�V �V�W�D�W�H�G �L�Q �$�S�S�H�Q�G�L�[�$������ �)�R�U �W�K�L�V �U�H�D�V�R�Q��

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

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

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

�L�P�D�W�H�O�\�������� 
v��
Q�G�R�Z�Q�V�W�U�H�D�P �R�I �W�K�H �J�U�R�\�Q�H�� �,�Q �D�G�G�L�W�L�R�Q �W�R �W�K�H �F�U�L�W�H�U�L�D �O�L�V�W �V�W�D�W�H�G �L�Q �6�H�F�W�L�R�Q�����������L�V �W�K�D�W

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

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

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

�7�X�U�E�X�O�H�Q�F�H �P�R�G�H�O

�%�D�V�H�G �R�Q �W�K�H �V�T�X�D�U�H �J�U�R�\�Q�H �I�U�R�P�-�H�R�Q �H�W �D�O������������ ���� �W�K�H �'�(�6 �P�R�G�H�O �D�Q�G
i �¿ �� �6�6�7 �P�R�G�H�O �L�V �F�R�P��

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

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

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

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

�\���Y�H�O�R�F�L�W�\ �Q�H�D�U �W�K�H �E�H�G �D�Q�G �W�K�H �P�H�D�Q���]���Y�H�O�R�F�L�W�\ �Q�H�D�U �W�K�H �E�H�G �V�K�R�Z �E�H�W�W�H�U �U�H�V�X�O�W�V �I�R�U �W�K�H �'�(�6 �P�R�G�H�O��

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

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

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


Y�K � 

i �½���¼

�

����������



���������$�S�S�U�R�D�F�K �W�R �Y�D�O�L�G�D�W�L�R�Q ����

�7�D�E�O�H �������� �2�Y�H�U�Y�L�H�Z �V�W�D�W�L�V�W�L�F�D�O �D�Y�H�U�D�J�H �Y�D�O�X�H�V �I�R�U �W�K�H �F�R�P�S�D�U�L�V�R�Q �R�I �W�K�H�d �Å �¦ �6�6�7 �P�R�G�H�O �D�Q�G �'�(�6 �P�R�G�H�O

�5�0�6�( �>�P���V�@ �5�0�6�( �>���@ �3�%�,�$�6 �>�P���V�@ �3�%�,�$�6 �>���@

�0�H�D�Q���[���Y�H�O�R�F�L�W�\ �%�H�G�S�O�D�Q�H �.�:�6�6�7 �������������������� ������������ ������������
�0�H�D�Q���[���Y�H�O�R�F�L�W�\ �%�H�G�S�O�D�Q�H �'�(�6 �������������������� ������������ ������������

�0�H�D�Q���[���Y�H�O�R�F�L�W�\ �0�L�G�S�O�D�Q�H �.�:�6�6�7 ������������������ �������������� ����������
�0�H�D�Q���[���Y�H�O�R�F�L�W�\ �0�L�G�S�O�D�Q�H �'�(�6 �������������������� ������������ ����������

�0�H�D�Q���\���Y�H�O�R�F�L�W�\ �%�H�G�S�O�D�Q�H �.�:�6�6�7 �������������������� �������������� ����������
�0�H�D�Q���\���Y�H�O�R�F�L�W�\ �%�H�G�S�O�D�Q�H �'�(�6 �������������������� ������������ ����������

�0�H�D�Q���\���Y�H�O�R�F�L�W�\ �0�L�G�S�O�D�Q�H �.�:�6�6�7 �������������������� �������������� ������������
�0�H�D�Q���\���Y�H�O�R�F�L�W�\ �0�L�G�S�O�D�Q�H �'�(�6 �������������������� �������������� ������������

�0�H�D�Q���]���Y�H�O�R�F�L�W�\ �%�H�G�S�O�D�Q�H �.�:�6�6�7 ���������������������� ������������ ����������
�0�H�D�Q���]���Y�H�O�R�F�L�W�\ �%�H�G�S�O�D�Q�H �'�(�6 ���������������������� ������������ ����������

�0�H�D�Q���]���Y�H�O�R�F�L�W�\ �0�L�G�S�O�D�Q�H �.�:�6�6�7 ���������������������� ������������ ����������
�0�H�D�Q���]���Y�H�O�R�F�L�W�\ �0�L�G�S�O�D�Q�H �'�(�6 ���������������������� ������������ ����������

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

�E�X�O�H�Q�W �N�L�Q�H�W�L�F �H�Q�H�U�J�\ �R�I������������
k �¼��
q�¼�D�Q�G �D �G�L�V�V�L�S�D�W�L�R�Q �U�D�W�H �R�I����������������
q�� �F�D�O�F�X�O�D�W�H�G �I�U�R�P �W�K�H �V�L�P�S�O�L�I�L�H�G

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

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

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

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

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

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

�5�0�6�( �>�P���V�@ �5�0�6�( �>���@ �3�%�,�$�6 �>�P���V�@ �3�%�,�$�6 �>���@

�0�H�D�Q���[���Y�H�O�R�F�L�W�\ �%�H�G�S�O�D�Q�H �'�(�6 �F�X�U�Y�H �������������������� ������������ ������������
�0�H�D�Q���[���Y�H�O�R�F�L�W�\ �%�H�G�S�O�D�Q�H �'�(�6���������� ���������� ������������ ������������

�0�H�D�Q���[���Y�H�O�R�F�L�W�\ �0�L�G�S�O�D�Q�H �'�(�6 �F�X�U�Y�H ������������������ ������������ ����������
�0�H�D�Q���[���Y�H�O�R�F�L�W�\ �0�L�G�S�O�D�Q�H �'�(�6���������� ���������� ������������ ����������

�0�H�D�Q���\���Y�H�O�R�F�L�W�\ �%�H�G�S�O�D�Q�H �'�(�6 �F�X�U�Y�H �������������������� ������������ ����������
�0�H�D�Q���\���Y�H�O�R�F�L�W�\ �%�H�G�S�O�D�Q�H �'�(�6���������� ���������� ������������ ����������

�0�H�D�Q���\���Y�H�O�R�F�L�W�\ �0�L�G�S�O�D�Q�H �'�(�6 �F�X�U�Y�H �������������������� ���������������� ������������
�0�H�D�Q���\���Y�H�O�R�F�L�W�\ �0�L�G�S�O�D�Q�H �'�(�6���������� ���������� �������������� ������������

�0�H�D�Q���]���Y�H�O�R�F�L�W�\ �%�H�G�S�O�D�Q�H �'�(�6 �F�X�U�Y�H ���������������������� ������������ ����������
�0�H�D�Q���]���Y�H�O�R�F�L�W�\ �%�H�G�S�O�D�Q�H �'�(�6������������ ���������� ������������ ����������

�0�H�D�Q���]���Y�H�O�R�F�L�W�\ �0�L�G�S�O�D�Q�H �'�(�6 �F�X�U�Y�H ���������������������� ������������ ����������
�0�H�D�Q���]���Y�H�O�R�F�L�W�\ �0�L�G�S�O�D�Q�H �'�(�6������������ ���������� ������������ ����������



���� ���� �9�D�O�L�G�D�W�L�R�Q

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

�)�L�J���&�����D�Q�G �)�L�J���&�����V�W�D�W�H�G �L�Q �W�K�H �D�S�S�H�Q�G�L�[�� �L�W �V�K�R�Z�V �W�K�D�W �W�K�H �'�(�6 �P�R�G�H�O �Z�L�W�K�R�X�W �W�K�H �F�X�U�Y�D�W�X�U�H �F�R�U�U�H�F��

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

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

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

�6�R�O�Y�H�U �P�H�W�K�R�G�V

�%�D�V�H�G �R�Q �W�K�H �V�T�X�D�U�H �J�U�R�\�Q�H �I�U�R�P�-�H�R�Q �H�W �D�O������������ ���� �W�K�H �3�,�6�2 �D�O�J�R�U�L�W�K�P �D�Q�G �6�,�0�3�/�( �D�O�J�R�U�L�W�K�P �L�V

�F�R�P�S�D�U�H�G��

�7�D�E�O�H �������� �2�Y�H�U�Y�L�H�Z �V�W�D�W�L�V�W�L�F�D�O �D�Y�H�U�D�J�H �Y�D�O�X�H�V �I�R�U �W�K�H �F�R�P�S�D�U�L�V�R�Q �R�I �X�V�L�Q�J �W�K�H �6�,�0�3�/�( �D�O�J�R�U�L�W�K�P �D�Q�G �3�,�6�2 �D�O�J�R�U�L�W�K�P �L�Q �W�K�H �'�(�6
�P�R�G�H�O

�5�0�6�( �>�P���V�@ �5�0�6�( �>���@ �3�%�,�$�6 �>�P���V�@ �3�%�,�$�6 �>���@

�0�H�D�Q���[���Y�H�O�R�F�L�W�\ �%�H�G�S�O�D�Q�H �'�(�6 �6�,�0�3�/�( �������������������� ������������ ������������
�0�H�D�Q���[���Y�H�O�R�F�L�W�\ �%�H�G�S�O�D�Q�H �'�(�6 �3�,�6�2 �������������������� ������������ ������������

�0�H�D�Q���[���Y�H�O�R�F�L�W�\ �0�L�G�S�O�D�Q�H �'�(�6 �6�,�0�3�/�( �������������������� �������������� ����������
�0�H�D�Q���[���Y�H�O�R�F�L�W�\ �0�L�G�S�O�D�Q�H �'�(�6 �3�,�6�2 �������������������� ������������ ����������

�0�H�D�Q���\���Y�H�O�R�F�L�W�\ �%�H�G�S�O�D�Q�H �'�(�6 �6�,�0�3�/�( �������������������� ������������ ����������
�0�H�D�Q���\���Y�H�O�R�F�L�W�\ �%�H�G�S�O�D�Q�H �'�(�6 �3�,�6�2 �������������������� ������������ ����������

�0�H�D�Q���\���Y�H�O�R�F�L�W�\ �0�L�G�S�O�D�Q�H �'�(�6 �6�,�0�3�/�( �������������������� �������������� ������������
�0�H�D�Q���\���Y�H�O�R�F�L�W�\ �0�L�G�S�O�D�Q�H �'�(�6 �3�,�6�2 �������������������� �������������� ������������

�0�H�D�Q���]���Y�H�O�R�F�L�W�\ �%�H�G�S�O�D�Q�H �'�(�6 �6�,�0�3�/�( ���������������������� ������������ ����������
�0�H�D�Q���]���Y�H�O�R�F�L�W�\ �%�H�G�S�O�D�Q�H �'�(�6 �3�,�6�2 ���������������������� ������������ ����������

�0�H�D�Q���]���Y�H�O�R�F�L�W�\ �0�L�G�S�O�D�Q�H �'�(�6 �6�,�0�3�/�( ���������������������� ������������ ������������
�0�H�D�Q���]���Y�H�O�R�F�L�W�\ �0�L�G�S�O�D�Q�H �'�(�6 �3�,�6�2 ���������������������� ������������ ����������

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

�P�R�G�H�O �G�L�I�I�H�U �D �O�R�W �Z�L�W�K �H�D�F�K �R�W�K�H�U�� �,�Q �D�O�O �W�K�U�H�H �G�L�U�H�F�W�L�R�Q �R�I �W�K�H �Y�H�O�R�F�L�W�L�H�V �W�K�H �3�,�6�2 �D�O�J�R�U�L�W�K�P �V�K�R�Z�V �D

�P�R�U�H �D�F�F�X�U�D�W�H �U�H�V�X�O�W �F�R�P�S�D�U�H�G �Z�L�W�K �W�K�H �H�[�S�H�U�L�P�H�Q�W�D�O �G�D�W�D�� �,�W �L�V �N�Q�R�Z�Q �W�K�D�W �I�R�U �E�H�W�W�H�U �P�H�V�K�� �W�K�H �3�,�6�2

�D�O�J�R�U�L�W�K�P �Z�L�O�O �V�R�O�Y�H �W�K�H �H�T�X�D�W�L�R�Q�V �P�R�U�H �D�F�F�X�U�D�W�H�O�\�� �7�K�H�U�H�I�R�U�H�� �W�K�H �3�,�6�2 �D�O�J�R�U�L�W�K�P �L�V �X�V�H�G �L�Q �I�X�U�W�K�H�U

�P�R�G�H�O�O�L�Q�J��

�*�U�L�G �G�H�S�H�Q�G�H�Q�F�\ �W�H�V�W

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

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

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

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



���������$�S�S�U�R�D�F�K �W�R �Y�D�O�L�G�D�W�L�R�Q ����

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

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

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

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

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

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

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

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

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



���� ���� �9�D�O�L�G�D�W�L�R�Q

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

�2�Y�H�U�Y�L�H�Z �D�G�M�X�V�W�H�G �L�Q�S�X�W �V�H�W�W�L�Q�J�V �D�Q�G �F�D�V�H �V�S�H�F�L�I�L�F �V�H�W�W�L�Q�J�V

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

�D�U�H �D�V �I�R�O�O�R�Z�V��

�,�Q�S�X�W �V�H�W�W�L�Q�J�V�9�D�O�X�H�V���V�H�W�W�L�Q�J

�7�X�U�E�X�O�H�Q�F�H �P�R�G�H�O�'�(�6 �Z�L�W�K �.�:���6�6�7
�7�X�U�E�X�O�H�Q�F�H �R�S�W�L�R�Q�V�:�L�W�K�R�X�W �F�X�U�Y�D�W�X�U�H �F�R�U�U�H�F�W�L�R�Q
�3�U�H�V�V�X�U�H���Y�H�O�R�F�L�W�\ �V�R�O�Y�H�U �3�,�6�2
�*�U�L�G �V�L�]�H �>�P�@ ���������� �Z�L�W�K �U�H�I�L�Q�H�P�H�Q�W
�&�)�/ �>���@ ��
�6�L�P�X�O�D�W�L�R�Q �W�L�P�H �>�V�@������

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



���������$�S�S�U�R�D�F�K �W�R �Y�D�O�L�G�D�W�L�R�Q ����

���������� �&�R�X�S�O�H�G �V�\�V�W�H�P �I�R�U �S�R�U�R�X�V �P�H�G�L�X�P

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

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

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

�E�H�H�Q �H�[�H�F�X�W�H�G�0�L�R�G�X�V�]�H�Z�V�N�L �	 �0�D�H�Q�R���������� ���� �+�R�Z�H�Y�H�U�� �O�L�W�W�O�H �G�D�W�D �D�E�R�X�W �W�X�U�E�X�O�H�Q�W �S�U�R�S�H�U�W�L�H�V �D�Q�G

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

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

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

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

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

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

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

�‡�9�H�U�W�L�F�D�O �9�H�O�R�F�L�W�\ �S�U�R�I�L�O�H
�‡�9�H�U�W�L�F�D�O �5�H�\�Q�R�O�G �V�K�H�D�U �V�W�U�H�V�V�H�V �S�U�R�I�L�O�H
�‡�0�H�D�Q �Y�H�O�R�F�L�W�\ �S�U�R�I�L�O�H �D�E�R�Y�H �D�Q�G �Z�L�W�K�L�Q �W�K�H �S�R�U�R�X�V �V�W�U�X�F�W�X�U�H

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

�D�U�U�D�Q�J�H�G �D�V �I�R�O�O�R�Z�V��

�3�D�U�D�P�H�W�H�U�V �9�D�O�X�H�V

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

�)�L�J�X�U�H �������� �*�H�R�P�H�W�U�\ �R�I �W�K�H �S�R�U�R�X�V �V�W�U�X�F�W�X�U�H �Z�L�W�K �G�L�P�H�Q�V�L�R�Q�V �R�I �W�K�H �H�[�S�H�U�L�P�H�Q�W �I�U�R�P�/�H�X �H�W �D�O������������ �� �L�Q �W�K�H �Q�X�P�H�U�L�F�D�O �P�R�G�H�O��
�7�K�H �O�R�F�D�W�L�R�Q �R�I �W�K�H �Y�D�O�L�G�D�W�L�R�Q �D�Q�G �V�H�Q�V�L�W�L�Y�L�W�\ �D�Q�D�O�\�V�L�V �D�U�H �V�K�R�Z�Q �L�Q �U�H�G�� �U�H�V�S�H�F�W�L�Y�H�O�\�º���¾�º �q���G���½���º�º �q���G�D�Q�G�Á���º�º �q���G



���� ���� �9�D�O�L�G�D�W�L�R�Q

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

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

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

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

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

�V�L�]�H��

�3�R�U�R�X�V �V�H�W�W�L�Q�J �V�H�Q�V�L�W�L�Y�L�W�\ �W�H�V�W

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

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

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

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

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

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

�A
U � �Û
H��
������
t

f
l
c�¼
[ �� 
H��


P�m


l �¼
f
c

[ �¼�Ü	r ��
f
I ����������

�)�L�J�X�U�H �������� �6�H�Q�V�L�W�L�Y�L�W�\ �D�Q�D�O�\�V�L�V �S�R�U�R�X�V �V�H�W�W�L�Q�J�V �D�W�q �Æ �º���¾�º �q���G

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

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

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

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

�I�R�U
P�m�D�V ������������



���������$�S�S�U�R�D�F�K �W�R �Y�D�O�L�G�D�W�L�R�Q ����

�*�U�L�G �G�H�S�H�Q�G�H�Q�F�\ �W�H�V�W

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

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

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

�S�R�U�R�X�V �Z�H�L�U�������� 
k �I�U�R�P �W�K�H �]�H�U�R �D�[�L�V �R�U�������� 
v��
M������������ 
k �I�U�R�P �W�K�H �]�H�U�R �D�[�L�V �R�U�������� 
v��
M�D�Q�G���������� 
k

�I�U�R�P �W�K�H �]�H�U�R �D�[�L�V �R�U�������� 
v��
M�� �D�V �V�K�R�Z�Q �L�Q �W�K�H �R�Y�H�U�Y�L�H�Z �L�Q �)�L�J����������

�)�L�J�X�U�H �������� �*�U�L�G �G�H�S�H�Q�G�H�Q�F�\ �W�H�V�W �I�R�U �W�K�H �P�H�D�Q���[���Y�H�O�R�F�L�W�\ �I�R�U
�D �W�L�P�H �V�L�P�X�O�D�W�L�R�Q �R�I ���� �V �D�W�º���¾�º �q���K

�)�L�J�X�U�H ���������� �*�U�L�G �G�H�S�H�Q�G�H�Q�F�\ �W�H�V�W �I�R�U �W�K�H �P�H�D�Q���]���Y�H�O�R�F�L�W�\ �I�R�U
�D �W�L�P�H �V�L�P�X�O�D�W�L�R�Q �R�I ���� �V �D�W�º���¾�º �q���K

�)�L�J�X�U�H ���������� �*�U�L�G �G�H�S�H�Q�G�H�Q�F�\ �W�H�V�W �I�R�U �W�K�H �P�H�D�Q���[���Y�H�O�R�F�L�W�\ �I�R�U
�D �W�L�P�H �V�L�P�X�O�D�W�L�R�Q �R�I ���� �V �D�W�½���º�º �q���K

�)�L�J�X�U�H ���������� �*�U�L�G �G�H�S�H�Q�G�H�Q�F�\ �W�H�V�W �I�R�U �W�K�H �P�H�D�Q���]���Y�H�O�R�F�L�W�\ �I�R�U
�D �W�L�P�H �V�L�P�X�O�D�W�L�R�Q �R�I ���� �V �D�W�½���º�º �q���K

�)�L�J�X�U�H ���������� �*�U�L�G �G�H�S�H�Q�G�H�Q�F�\ �W�H�V�W �I�R�U �W�K�H �P�H�D�Q���[���Y�H�O�R�F�L�W�\ �I�R�U
�D �W�L�P�H �V�L�P�X�O�D�W�L�R�Q �R�I ���� �V �D�W�Á���º�º �q���K

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



���� ���� �9�D�O�L�G�D�W�L�R�Q

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

�D�G�H�T�X�D�W�H�O�\ �W�R �W�K�H �H�[�S�H�U�L�P�H�Q�W�D�O �G�D�W�D �V�H�W�� �%�R�W�K �W�K�H �U�H�I�L�Q�H�P�H�Q�W �D�Q�G �W�K�H �P�H�V�K �V�L�]�H �R�I����������
k �V�K�R�Z

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

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

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

�G�D�W�D��

�2�Y�H�U�Y�L�H�Z �D�G�M�X�V�W�H�G �L�Q�S�X�W �V�H�W�W�L�Q�J�V

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

�D�U�H �D�V �I�R�O�O�R�Z�V��

�,�Q�S�X�W �V�H�W�W�L�Q�J�V�9�D�O�X�H�V���V�H�W�W�L�Q�J

�7�X�U�E�X�O�H�Q�F�H �P�R�G�H�O�'�(�6 �Z�L�W�K �.�:���6�6�7
�7�X�U�E�X�O�H�Q�F�H �R�S�W�L�R�Q�V�:�L�W�K�R�X�W �F�X�U�Y�D�W�X�U�H �F�R�U�U�H�F�W�L�R�Q
�3�U�H�V�V�X�U�H���Y�H�O�R�F�L�W�\ �V�R�O�Y�H�U �3�,�6�2
�*�U�L�G �V�L�]�H �>�P�@ ����������
�&�)�/ �>���@ ��
�6�L�P�X�O�D�W�L�R�Q �W�L�P�H �>�V�@������

�)�L�J�X�U�H ���������� �0�H�V�K �D�U�R�X�Q�G �W�K�H �S�R�U�R�X�V �Z�H�L�U



���������$�S�S�U�R�D�F�K �W�R �Y�D�O�L�G�D�W�L�R�Q ����

���������� �6�O�R�S�H�G �J�U�R�\�Q�H

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

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

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

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

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

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

�‡�&�R�Q�W�R�X�U �O�L�Q�H�V
�‡�5�H���F�L�U�F�X�O�D�W�L�R�Q �I�O�R�Z �O�H�Q�J�W�K �V�F�D�O�H�V
�‡�0�H�D�Q �I�O�R�Z �Y�H�O�R�F�L�W�L�H�V

�3�D�U�D�P�H�W�H�U�V �9�D�O�X�H�V

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

�7�K�H �J�H�R�P�H�W�U�\ �R�I �W�K�H �H�[�S�H�U�L�P�H�Q�W �L�V �V�K�R�Z�Q �L�Q �I�L�J�X�U�H �)�L�J������������

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

�*�U�L�G �G�H�S�H�Q�G�H�Q�F�\ �W�H�V�W

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

��������
k �R�U�������� 
v��
Q�D�V �V�K�R�Z�Q �L�Q �)�L�J������������



���� ���� �9�D�O�L�G�D�W�L�R�Q

�)�L�J�X�U�H ���������� �*�U�L�G �G�H�S�H�Q�G�H�Q�F�\ �W�H�V�W �I�R�U �W�K�H �P�H�D�Q���[���Y�H�O�R�F�L�W�\ �I�R�U �D �W�L�P�H �V�L�P�X�O�D�W�L�R�Q �R�I ���� �V �D�W�»�»�½ �q���K

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

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

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

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

�2�Y�H�U�Y�L�H�Z �D�G�M�X�V�W�H�G �L�Q�S�X�W �V�H�W�W�L�Q�J�V �D�Q�G �F�D�V�H �V�S�H�F�L�I�L�F �V�H�W�W�L�Q�J�V

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

�D�U�H �D�V �I�R�O�O�R�Z�V��

�,�Q�S�X�W �V�H�W�W�L�Q�J�V�9�D�O�X�H�V���V�H�W�W�L�Q�J

�7�X�U�E�X�O�H�Q�F�H �P�R�G�H�O�'�(�6 �Z�L�W�K �.�:���6�6�7
�7�X�U�E�X�O�H�Q�F�H �R�S�W�L�R�Q�V�:�L�W�K�R�X�W �F�X�U�Y�D�W�X�U�H �F�R�U�U�H�F�W�L�R�Q
�3�U�H�V�V�X�U�H���Y�H�O�R�F�L�W�\ �V�R�O�Y�H�U �3�,�6�2
�*�U�L�G �V�L�]�H �>�P�@ ���������� �Z�L�W�K �U�H�I�L�Q�H�P�H�Q�W
�&�)�/ �>���@ ��
�6�L�P�X�O�D�W�L�R�Q �W�L�P�H �>�V�@������

�)�L�J�X�U�H ���������� �0�H�V�K �R�I �W�K�H �V�O�R�S�H�G �J�U�R�\�Q�H



���������9�D�O�L�G�D�W�L�R�Q �U�H�V�X�O�W�V ����

������ �9�D�O�L�G�D�W�L�R�Q �U�H�V�X�O�W�V

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

�W�K�H �V�W�X�G�\�� �7�K�H �L�Q�S�X�W �V�H�W�W�L�Q�J�V �D�U�H �V�W�D�W�H�G �D�Q�G �Y�H�U�L�I�L�H�G �L�Q �6�H�F�W�L�R�Q��������

���������� �5�H�F�W�D�Q�J�X�O�D�U �F�R�Q�Y�H�Q�W�L�R�Q�D�O �J�U�R�\�Q�H �V�W�U�X�F�W�X�U�H

�&�R�Q�W�R�X�U �O�L�Q�H�V

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

�������� 
x��
I�D�Q�G�������� 
k �F�R�P�S�X�W�H�G �I�U�R�P �W�K�H �E�R�W�W�R�P �R�U������ 
x��
I��

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

�)�L�J�X�U�H ���������� �'�L�P�H�Q�V�L�R�Q�O�H�V�V �P�H�D�Q �Y�H�O�R�F�L�W�\ �I�L�H�O�G�V �D�W �E�H�G���S�O�D�Q�H ���º���»�» �f�R�U�º���¿�» �s���C�� �I�U�R�P �W�K�H �Q�X�P�H�U�L�F�D�O �P�R�G�H�O



���� ���� �9�D�O�L�G�D�W�L�R�Q

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

�)�L�J�X�U�H ���������� �'�L�P�H�Q�V�L�R�Q�O�H�V�V �P�H�D�Q �Y�H�O�R�F�L�W�\ �I�L�H�O�G�V �D�W �E�H�G���S�O�D�Q�H ���º���º�» �f �R�U�º���» �s���C�� �I�U�R�P �W�K�H �Q�X�P�H�U�L�F�D�O �P�R�G�H�O

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

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

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

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



���������9�D�O�L�G�D�W�L�R�Q �U�H�V�X�O�W�V ����

�0�H�D�Q �Y�D�O�X�H�V

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

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

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

�O�H�Q�J�W�K �R�U�G�H�U �R�I�¿�������� 
v��
Q�� �������� 
v��
Q�D�Q�G�������� 
v��
Q�I�U�R�P �W�K�H �J�U�R�\�Q�H�� �7�K�H �I�L�U�V�W �S�R�V�L�W�L�R�Q �L�V �V�W�D�W�H�G �L�Q �W�K�L�V

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

�)�L�J�X�U�H ���������� �[���Y�H�O�R�F�L�W�\ �I�R�U�»���À�Á �q���K�� �G�R�Z�Q�V�W�U�H�D�P �R�I �W�K�H �J�U�R�\�Q�H

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

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

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

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

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

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

�7�X�U�E�X�O�H�Q�W �S�U�R�S�H�U�W�L�H�V

�)�L�J�X�U�H ���������� �'�L�P�H�Q�V�L�R�Q�O�H�V�V �P�H�D�Q �5�H�\�Q�R�O�G �V�W�U�H�V�V�H�V �8�9 �D�W �E�H�G���S�O�D�Q�H ���º���º�» �f �R�U�º���» �s���C�� �D�Q�G �P�L�G���S�O�D�Q�H ���º���»�» �f�R�U�º���¿�» �s���C��
�I�U�R�P �W�K�H �H�[�S�H�U�L�P�H�Q�W�-�H�R�Q �H�W �D�O������������ ��



���� ���� �9�D�O�L�G�D�W�L�R�Q

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

�5�0�6�( �>�P���V�@ �5�0�6�( �>���@ �3�%�,�$�6 �>�P���V�@ �3�%�,�$�6 �>���@

�0�H�D�Q���[���Y�H�O�R�F�L�W�\ �%�H�G�S�O�D�Q�H �'�(�6�¿�������� 
v��
Q ���������� ���������� ������������ ������������
�0�H�D�Q���[���Y�H�O�R�F�L�W�\ �%�H�G�S�O�D�Q�H �'�(�6�������� 
v��
Q ���������� �������� ������������ ����������
�0�H�D�Q���[���Y�H�O�R�F�L�W�\ �%�H�G�S�O�D�Q�H �'�(�6�������� 
v��
Q �������� ������ ������������ ��������

�0�H�D�Q���[���Y�H�O�R�F�L�W�\ �0�L�G�S�O�D�Q�H �'�(�6�¿�������� 
v��
Q ���������� �������� �������������� ����������
�0�H�D�Q���[���Y�H�O�R�F�L�W�\ �0�L�G�S�O�D�Q�H �'�(�6�������� 
v��
Q ���������� ���������� �������������� ����������
�0�H�D�Q���[���Y�H�O�R�F�L�W�\ �0�L�G�S�O�D�Q�H �'�(�6�������� 
v��
Q ���������� �������� ������������ ����������

�0�H�D�Q���\���Y�H�O�R�F�L�W�\ �%�H�G�S�O�D�Q�H �'�(�6�¿�������� 
v��
Q ���������� ���������� ���������� ����������
�0�H�D�Q���\���Y�H�O�R�F�L�W�\ �%�H�G�S�O�D�Q�H �'�(�6�������� 
v��
Q ���������� ���������� ���������������� ����������
�0�H�D�Q���\���Y�H�O�R�F�L�W�\ �%�H�G�S�O�D�Q�H �'�(�6�������� 
v��
Q ���������� ���������� �������������� ������������

�0�H�D�Q���\���Y�H�O�R�F�L�W�\ �0�L�G�S�O�D�Q�H �'�(�6�¿�������� 
v��
Q ���������� �������� ���������� ����������
�0�H�D�Q���\���Y�H�O�R�F�L�W�\ �0�L�G�S�O�D�Q�H �'�(�6�������� 
v��
Q ���������� ���������� �������������� ������������
�0�H�D�Q���\���Y�H�O�R�F�L�W�\ �0�L�G�S�O�D�Q�H �'�(�6�������� 
v��
Q ������������ ���������� �������������� ������������

�0�H�D�Q���]���Y�H�O�R�F�L�W�\ �%�H�G�S�O�D�Q�H �'�(�6�¿�������� 
v��
Q ���������� ������������ ������������ ����������
�0�H�D�Q���]���Y�H�O�R�F�L�W�\ �%�H�G�S�O�D�Q�H �'�(�6�������� 
v��
Q ������������ ���������� ������������ ����������
�0�H�D�Q���]���Y�H�O�R�F�L�W�\ �%�H�G�S�O�D�Q�H �'�(�6�������� 
v��
Q ������������ ���������� ������������ ������������

�0�H�D�Q���]���Y�H�O�R�F�L�W�\ �0�L�G�S�O�D�Q�H �'�(�6�¿�������� 
v��
Q ������������ ���������� �������������� ����������
�0�H�D�Q���]���Y�H�O�R�F�L�W�\ �0�L�G�S�O�D�Q�H �'�(�6�������� 
v��
Q ������������ ���������� ������������ ����������
�0�H�D�Q���]���Y�H�O�R�F�L�W�\ �0�L�G�S�O�D�Q�H �'�(�6�������� 
v��
Q ������������ ���������� ������������ ������������

�)�L�J�X�U�H ���������� �'�L�P�H�Q�V�L�R�Q�O�H�V�V �P�H�D�Q �5�H�\�Q�R�O�G �V�W�U�H�V�V�H�V �8�9 �D�W �E�H�G���S�O�D�Q�H ���º���º�» �f �R�U�º���» �s���C�� �D�Q�G �P�L�G���S�O�D�Q�H ���º���»�» �f�R�U�º���¿�» �s���C��
�I�U�R�P �W�K�H �Q�X�P�H�U�L�F�D�O �P�R�G�H�O

�)�L�J�X�U�H ���������� �'�L�P�H�Q�V�L�R�Q�O�H�V�V �P�H�D�Q �5�H�\�Q�R�O�G �V�W�U�H�V�V�H�V �8�: �D�W �E�H�G���S�O�D�Q�H ���º���º�» �f �R�U�º���» �s���C�� �D�Q�G �P�L�G���S�O�D�Q�H ���º���»�» �f�R�U�º���¿�» �s���C��
�I�U�R�P �W�K�H �H�[�S�H�U�L�P�H�Q�W�-�H�R�Q �H�W �D�O������������ ��



���������9�D�O�L�G�D�W�L�R�Q �U�H�V�X�O�W�V ����

�)�L�J�X�U�H ���������� �'�L�P�H�Q�V�L�R�Q�O�H�V�V �P�H�D�Q �5�H�\�Q�R�O�G �V�W�U�H�V�V�H�V �8�: �D�W �E�H�G���S�O�D�Q�H ���º���º�» �f �R�U�º���» �s���C�� �D�Q�G �P�L�G���S�O�D�Q�H ���º���»�» �f�R�U�º���¿�» �s���C��
�I�U�R�P �W�K�H �Q�X�P�H�U�L�F�D�O �P�R�G�H�O

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

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

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

�)�L�J�X�U�H �����������T�U�V�W�U�H�V�V �I�R�U�»���À�Á �q���K�� �G�R�Z�Q�V�W�U�H�D�P �R�I �W�K�H �J�U�R�\�Q�H



���� ���� �9�D�O�L�G�D�W�L�R�Q

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

�5�0�6�( �>
k �¼��
q�¼�@ �5�0�6�( �>���@ �3�%�,�$�6 �>
k �¼��
q�¼�@ �3�%�,�$�6 �>���@

�8�9 �V�W�U�H�V�V �%�H�G�S�O�D�Q�H �'�(�6�¿�������� 
v��
Q �������������� ���������� ������������������ ����������
�8�9 �V�W�U�H�V�V �%�H�G�S�O�D�Q�H �'�(�6�������� 
v��
Q �������������� ���������� ���������������� ����������
�8�9 �V�W�U�H�V�V �%�H�G�S�O�D�Q�H �'�(�6�������� 
v��
Q �������������� ���������� ���������������� ��������������

�8�9 �V�W�U�H�V�V �0�L�G�S�O�D�Q�H �'�(�6�¿�������� 
v��
Q ���������������� ���������� �������������������� ����������
�8�9 �V�W�U�H�V�V �0�L�G�S�O�D�Q�H �'�(�6�������� 
v��
Q �������������� ���������� ���������������� ����������
�8�9 �V�W�U�H�V�V �0�L�G�S�O�D�Q�H �'�(�6�������� 
v��
Q �������������� ���������� ���������������� ������������

�8�: �V�W�U�H�V�V �%�H�G�S�O�D�Q�H �'�(�6�¿�������� 
v��
Q �������������� ���������� ������������������ ������������
�8�: �V�W�U�H�V�V �%�H�G�S�O�D�Q�H �'�(�6�������� 
v��
Q ���������������� ���������� ���������������������� ��������
�8�: �V�W�U�H�V�V �%�H�G�S�O�D�Q�H �'�(�6�������� 
v��
Q �������������� ������������ �������������� ����������

�8�: �V�W�U�H�V�V �0�L�G�S�O�D�Q�H �'�(�6�¿�������� 
v��
Q ���������������� ���������� ���������������� ����������
�8�: �V�W�U�H�V�V �0�L�G�S�O�D�Q�H �'�(�6�������� 
v��
Q �������������� ������������ �������������� ������������
�8�: �V�W�U�H�V�V �0�L�G�S�O�D�Q�H �'�(�6�������� 
v��
Q �������������� ���������� ���������������� ������������

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

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

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

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

�,�W �F�D�Q �E�H �V�W�D�W�H�G �W�K�D�W �W�K�H �P�R�G�H�O �R�Y�H�U �S�U�H�G�L�F�W�V �W�K�H �5�H�\�Q�R�O�G�V �V�K�H�D�U �V�W�U�H�V�V�H�V�� �,�Q �D�G�G�L�W�L�R�Q�� �P�R�V�W �5�H�\�Q�R�O�G�V

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

�V�W�U�H�D�P��

���������� �&�R�X�S�O�H�G �V�\�V�W�H�P �I�R�U �S�R�U�R�X�V �P�H�G�L�X�P

�9�H�U�W�L�F�D�O �Y�H�O�R�F�L�W�\ �S�U�R�I�L�O�H

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

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

�D�Q�G�� 
v��
M�D�V �V�W�D�W�H�G �L�Q �)�L�J����������

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

�)�L�J�X�U�H ���������� �9�H�U�W�L�F�D�O �Y�H�O�R�F�L�W�\ �D�U�R�X�Q�G �W�K�H �S�R�U�R�X�V �Z�H�L�U



���������9�D�O�L�G�D�W�L�R�Q �U�H�V�X�O�W�V ����

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

���F�� ������ �[���+ �G�R�Z�Q�V�W�U�H�D�P �R�I �W�K�H �J�U�R�\�Q�H

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

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

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

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

�9�H�U�W�L�F�D�O �5�H�\�Q�R�O�G �V�K�H�D�U �V�W�U�H�V�V�H�V �S�U�R�I�L�O�H

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

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

������ 
v��
Q���� 
v��
Q�D�Q�G�� 
v��
Q��

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



���� ���� �9�D�O�L�G�D�W�L�R�Q

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

���F�� ������ �[���+ �G�R�Z�Q�V�W�U�H�D�P �R�I �W�K�H �J�U�R�\�Q�H

�)�L�J�X�U�H ���������� �7�K�H �5�H�\�Q�R�O�G �V�K�H�D�U �V�W�U�H�V�V�n�¤�p�¤�I�R�U �V�S�H�F�L�I�L�H�G �Y�H�U�W�L�F�D�O �S�U�R�I�L�O�H�V �L�Q �W�K�H �Q�X�P�H�U�L�F�D�O �P�R�G�H�O

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

�5�0�6�( �>�P���V�@ �5�0�6�( �>���@ �3�%�,�$�6 �>�P���V�@ �3�%�,�$�6 �>���@

�0�H�D�Q���[���Y�H�O�R�F�L�W�\ �'�(�6������ 
v��
M �������� ���������� ������������ ������������
�0�H�D�Q���[���Y�H�O�R�F�L�W�\ �'�(�6�� 
v��
M ���������� ���������� ������������ ������������
�0�H�D�Q���[���Y�H�O�R�F�L�W�\ �'�(�6�� 
v��
M ���������� ���������� ������������ ������������

�0�H�D�Q���]���Y�H�O�R�F�L�W�\ �'�(�6������ 
v��
M ������������ ���������� ���������� ����������
�0�H�D�Q���]���Y�H�O�R�F�L�W�\ �'�(�6�� 
v��
M ������������ ���������� �������������� ������������
�0�H�D�Q���]���Y�H�O�R�F�L�W�\ �'�(�6�� 
v��
M ������������ ���������� ������������ ����������

�5�0�6�( �>
k �¼��
q�¼�@ �5�0�6�( �>���@ �3�%�,�$�6 �>
k �¼��
q�¼�@ �3�%�,�$�6 �>���@

�8�: �V�W�U�H�V�V �'�(�6������ 
v��
M �������������� ���������� ���������������� ������������
�8�: �V�W�U�H�V�V �'�(�6�� 
v��
M �������������� ���������� ������������������ ������������
�8�: �V�W�U�H�V�V �'�(�6�� 
v��
M �������������� ���������� ������������������ ������������

�7�K�H �P�D�[�L�P�X�P �5�H�\�Q�R�O�G�V �V�K�H�D�U �V�W�U�H�V�V�H�V �I�U�R�P �W�K�H �H�[�S�H�U�L�P�H�Q�W �D�U�H �R�E�V�H�U�Y�H�G �D�U�R�X�Q�G�� 
v��
Q�� �)�U�R�P �W�K�H

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

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

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

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

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



���������9�D�O�L�G�D�W�L�R�Q �U�H�V�X�O�W�V ����

���������� �6�O�R�S�H�G �J�U�R�\�Q�H

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

�‡�&�R�Q�W�R�X�U �O�L�Q�H�V
�‡�5�H���F�L�U�F�X�O�D�W�L�R�Q �I�O�R�Z �O�H�Q�J�W�K �V�F�D�O�H�V
�‡�0�H�D�Q �I�O�R�Z �Y�H�O�R�F�L�W�L�H�V

�&�R�Q�W�R�X�U �O�L�Q�H�V

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

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

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

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

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

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

�5�H���F�L�U�F�X�O�D�W�L�R�Q �]�R�Q�H

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

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

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

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

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

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

�L�Q �)�L�J������������




	Introduction
	Background
	The problem
	Objective and Research questions
	Research method
	Thesis outline

	Literature review
	Conventional groyne structures
	General
	Hydrodynamic effects of groynes
	Morphological effects of groynes

	Various groyne structures
	General
	Hydrodynamic effects of various groynes
	Morphological effects of various groyne configurations

	Modelling various groyne structures
	Processes
	Turbulence modelling


	Software selection
	Approach to software selection
	Technical implementations
	Reference applications
	Overview of software packages

	Result software selection
	Assessment of software selection
	Background of model


	Validation
	Approach to validation
	General input
	Validation criteria
	Rectangular conventional groyne structure
	Coupled system for porous medium
	Sloped groyne

	Validation results
	Rectangular conventional groyne structure
	Coupled system for porous medium
	Sloped groyne


	Effects of permeability and head steepness
	Approach to model for the effects of permeability and head steepness
	Setup
	Velocity contours
	Large turbulent structures
	Bed shear stresses
	Comparison with conventional groyne

	Results from model for the effects of permeability and head steepness
	Velocity profile
	Large turbulent structures
	Bed shear stresses
	Comparison with conventional groyne


	Application of multiple groynes
	Approach for the application of multiple groynes
	Setup
	Velocity contours
	Large turbulent structures
	Bed shear stresses

	Results for the application of multiple groynes
	Velocity profile
	Large turbulent structures
	Bed shear stresses


	Discussion
	Software selection
	Validation
	Results from model for the effects of permeability and head-steepness

	Conclusion and recommendations
	Conclusion
	Recommendations

	References
	Input numerical model
	Solving methods
	Set-up of initial model
	Initializing
	Calculation set-up


	Calculating approaches for flow properties
	Reynolds stresses
	Bed shear stresses

	Validation approach
	Validation results
	Square groyne
	Porous weir
	Sloped groyne

	Approach to configuration simulations
	Results from configuration simulations
	Summary of studies for flow dynamics around groynes

