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Abstract
Consolidation of freight transport is an effective way of reducing environmental impact
and optimizing logistics flows. This master’s thesis aimed to locate and analyze poten-
tial consolidation solutions for external road freight of goods within inbound logistics at
the manufacturer FläktGroup Sweden AB. The goal was to find optimized freight trans-
port routes that reduce the company’s environmental impact of road transport, while
still maintaining the effectiveness and economics of the manufacturing. To enable this,
a mapping of the current inbound logistics external freight flow was necessary. This
was supported by a sufficient theoretical exploration of parameters influencing inbound
logistics and its surrounding operations.

The thesis used a hybrid data collection approach, combining quantitative and qual-
itative methods to gather primary and secondary data. Several analytical tools such
as the Kraljic matrix, Fisher’s model, EOQ calculations, and the SWOT analysis, were
used to identify improvement potentials in the current freight flow and suggest shipment
consolidating routes. The environmental impact of the proposed routes was evaluated
using the NTMCalc Basic 4.0 calculator.

The master’s thesis resulted in a map of the current collection points of incoming goods
and a segmentation of vendors that had the potential to be included in initial shipment
consolidation solutions. It suggested an efficient supply chain design to enable trans-
port optimization tactics within inbound logistics and proposed several routes for future
implementation, which combined a majority of the segmented vendors in routes with
close characteristics to a milk-run delivery system. A following recommendation was
made for FläktGroup to in the future consider an order consolidation policy internally
within inbound logistics.

In conclusion, the thesis successfully located and analyzed potential consolidation so-
lutions for external road freight of goods within inbound logistics at FläktGroup Sweden
AB. The findings provide a framework for optimizing freight transport routes while re-
ducing environmental impact, which could potentially be applied to other manufacturing
firms with similar supply chains.

Keywords: Consolidation, Transport Optimization, Efficiency, Inbound Logistics, Road
Freight Transport, Environmental Impact, Route Suggestions, Manufacturing Sector
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1. Introduction
Today, practically any type of production is dependent on thousands of deliveries to be
performed daily, providing freight necessary to keep industrial factories running and
contribute to countries economy and society (Trafikanalys, 2022). Road freight trans-
port is a vital component for most countries, including Sweden. However, transport
operations also have a significant impact on the environment, with national road freight
alone responsible for 10%of Sweden’s total greenhouse gas emissions (Naturvårdsver-
ket, 2022). Furthermore, trucks in Sweden currently are less than 55 % utilized, and
18 % of them run empty (Eurostat, 2021, 2022a,b), meaning that a significant amount
of emissions from road transport are wasted instead of being utilized for actual freight.

One of the most attractive ways of reducing the environmental impact of road trans-
portation is by increasing the utilization of available capacity (McKinnon and Edwards,
2010). Increasing the utilization could lead to significant reductions both in greenhouse
gas emissions and logistics costs. An approach to achieve this is to implement ship-
ment consolidation (Buffa, 1986), a concept combining smaller shipments to increase
the overall truck utilization.

Consolidating shipments is an option the Swedish manufacturing company FläktGroup
Sweden AB (hereafter FläktGroup) wants to analyze for their inbound logistic. The
manufacturer provides a good case for understanding how transport solutions might
affect a producing company’s environmental impact. Specifically, how freight optimiza-
tion via shipment consolidation can influence environmental and financial costs within
the inbound logistic processes.

Shipment consolidation is affected by a variety of different external and internal con-
straints (Baller et al., 2022). These constraints vary depending on surrounding circum-
stances, products, and other company specific characteristics. This master’s thesis
aims to look into such constraints, and investigate the ability to increase the manufac-
turer’s overall effectiveness and lower the environmental impact while balancing with
consideration to the company’s financial sustainability.

1.1 Background
FläktGroup is a well-established Indoor Air Quality and Critical Ventilation manufactur-
ing company (FläktGroup, 2023). Today, FläktGroup operates globally with a presence
in 65 countries and has 13 manufacturing plants located in Europe, Asia, and the US.
One of FläktGroups main production sites is located in Jönköping Sweden. There,
the company produces air handling units, chilled beams, heat exchangers, and control
systems, characterized by high customization options and a wide range of products.

The parts and components necessary for manufacturing to be successful can seldom
be sourced from internal operations only. An extensive number of external suppliers is
needed in one way or another for the manufacturer to produce products as effectively
and qualitatively as possible. For the handling and transfer of such parts and materials,
logistics management processes must be in place. The design of these processes
creates value for the production and the firm, but they can also generate waste and

1



unnecessary costs if not fully optimized. From a sustainability perspective, these can
be economic, environmental, and social costs.

Due to the significant number of different suppliers and components being delivered,
FläktGroup’s COO has expressed a need to understand the potential of consolidating
a portion of their inbound deliveries. Implementing consolidated transport within the
company’s inbound logistics could lead to a reduction in transportation costs and car-
bon emissions, as well as give the company increased control over component prices
and more visibility into its logistics processes. This reduction in costs would not only
be a strategic choice but would also reflect the company’s commitment to reducing its
environmental impact.

1.2 Purpose
The purpose of the master’s thesis is to identify freight transport flows within the ge-
ographical boundary of Sweden that can be consolidated to increase efficiency and
reduce the environmental impact of inbound logistics. The consolidation should not
limit the effectiveness of the manufacturing operations or increase logistics costs. On
the contrary, it should aim for establishing a basis where solutions for economic re-
ductions can be developed as a consequence of the optimized inbound logistics op-
erations. The thesis aims to identify external and internal factors surrounding logistics
that affect the feasibility of consolidated transport. Following this, the purpose is to pro-
vide suggestions on how consolidated routes can be designed considering the current
freight transport flows and the factors affecting or constraining consolidation solutions.
Finally, the master’s thesis seeks to evaluate the current delivery system’s environmen-
tal impact and compare it to the developed suggestions for optimized freight transport
routes.

1.2.1 Research Questions
Every company is unique and its operations dependent on a wide range of internal and
external factors. To be able to find and implement changes in any operational flow,
one must know the present first. Research question one (RQ1) focus on mapping the
current external freight within FläktGroup’s inbound logistics operations, amapping that
can be used to identify FläktGroup’s freight transport flows of incoming goods to their
manufacturing site to Jönköping. Specifically, the question seeks to identify how some
of the flows are organized from FläktGroup’s Swedish suppliers to their production site.

RQ1 How do the present inbound logistic solution look like for FlªktGroup in
Jºnkºping?

Following, the mapping of the inbound logistic flows enables an overview of where
opportunities for consolidation lie. Research question two (RQ2) formulate what is
necessary to know before starting to fulfill the aim of finding improvements and consol-
idation potential in FläktGroup’s incoming delivery system. To be able to utilize freight
mapping for this purpose, an understanding of what factors might constrain a success-
ful implementation of consolidated transport, and what might strengthen it, should be
developed. This should be done from the perspective of costs and effectiveness in
manufacturing and inbound logistics.
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RQ2 Where in the inbound logistics are there opportunities for improvement
through consolidation, without affecting the manufacturing plants effec-
tiveness and logistics cost?

To be able to understand the potential impact consolidated transport solutions might
have for FläktGroup’s inbound logistics, optimized route suggestions can be developed
and calculated, enabling a concrete way to compare the current system to a future one
in line with the aim of the thesis. Therefore, research question three (RQ3) is added as
a final purpose. The question thus also includes the seeking of calculated effects on
the company’s change in environmental impact, were they to implement the suggested
consolidation suggestions.

RQ3 How can the current inbound logistics be improved with a suggestion of
consolidation via route planning, and what environmental effect does it
have?

Together, the three research questions shape the master’s thesis and enables a sys-
tematical structure of its research. The aim is thus to find and analyze the answers
methodically and in the chronological order as they are listed.

1.3 Scope & Limitations
Since the studied production site receives a large volume of diverse articles regularly, it
is necessary to narrow the scope of this thesis to create value within the time limitation.
Therefore, this thesis will not comprehensively cover all components and geographical
areas of FläktGroup’s suppliers. Additionally, the mapping of the freight transport will
be limited to road freight only, as it is the only freight method used nationally in the
company today. Any future solutions will also be limited within road freight transport.

The geographical scope when mapping the inbound logistics operations is limited to
Sweden, with a limitation on investigating and analyzing deliveries of products and
components from suppliers located in Sweden. By focusing on one country’s regulatory
demands, such as maximum weight and length of road freight allowed, the thesis can
simply identify parameters and constraints affecting consolidation possibilities.

The data included in this thesis will be limited to data provided by FläktGroup regard-
ing inbound deliveries within a specific time frame. Specifically, the quantitative data
collection will be limited to data from the previous year (2022) and any sensitive infor-
mation will be respected and not included in the thesis report.

Regarding the assessment and calculations on the operations’ environmental impact,
the thesis will only investigate the greenhouse gas emissions from the incoming road
freight transportation. Furthermore, while the sustainability of FläktGroup’s inbound
logistics will be evaluated and mapped with a focus on environmental and economic
sustainability, social sustainability will not be included in the scope of this thesis. All
three pillars of sustainability cannot be fully regarded all at once, which is why a decision
to focus on two of them is necessary.

Due to time constraints and lack of resources, potential suggestions of consolidation
via route planning will not be done with advanced route planning algorithms.
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1.4 Outline
The master’s thesis is divided into seven chapters. Chapter 1 Introduction provides
the purpose, objective and scope of the master’s thesis. It also provides background
information of the studied company. Chapter 2, Frame of Reference, presents the
findings from established literature and theory related to the purpose of the master’s
thesis.

Chapter 3, Methodology, explains the approach used for the master’s thesis. The
methodology describes how the thesis was structured, what activities were performed,
and what tools were used. It introduces the developed research model, with detailed
steps outlined for the collection and handling of the research’s data. Following the
model, the qualitative and quantitative data findings are presented in Chapter 4, Em-
pirical Findings. Here, the findings are illustrated with support from an established
visualisation tool, and summarized in tables.

Chapter 5, Analysis, focuses on analyzing the data collected from the empirical find-
ings. The chapter presents a conclusive deduction of where the inbound shipment
could be optimized and how so. The consolidation opportunities are then mapped and
calculated, and a study of their potential environmental impact follows thereof.

Chapter 6, Discussion, highlights some discussion points to enable reflections on the
contributions of the master’s thesis and the execution of the work. The chapter covers
reflections on the interpretations of the empirical findings, connections between the
analysis and already existing theory from the frame of reference, and possible areas of
improvement. The chapter also covers how changes in the methodology and execution
of the research and analysis would have affected the outcome of the master’s thesis.

Chapter 7, Conclusions and Recommendations, presents the conclusions and recom-
mendations of the master’s thesis. The chapter provides answers to the three research
questions outlined in the introduction. It also covers a summary of the contributions the
master’s thesis has made to the company and researched area. Finally, some future
recommendations are suggested, and enable an entry towards forthcoming research
and improvement areas for the studied company.
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2. Frame of Reference
Findings from established literature and theory related to the purpose of the master’s
thesis are presented below. The frame of reference embarks from a broader perspec-
tive of operations surrounding inbound logistics and freight consolidation, followed by
a deeper review of the established theories regarding the key areas of the thesis.

2.1 Logistics management
For a production firm, logistics refers to the segment of the supply chain that handles
activities, actors, and resources related to the transportation and storage of parts and
materials (Zijm et al., 2019). Logistics can also be explained to bridge production,
markets and suppliers, by adding value to the movement converting raw material into
components or finished products (Kasilingam, 1998). Logistics can be divided into two
parts, inbound and outbound processes, depending on where in the supply chain the
activities take place (Zijm et al., 2019). As a result, logistics management involves
various controlling activities, such as transport operations management, inventory and
warehousing, designing the logistics network, supply and demand planning, and coor-
dinating third-party logistics (3PL) service providers, to name a few (Zijm et al., 2019).
Logistic operations also impact and depend on other operations within the supply chain,
such as procurement and sourcing. Stadtler (2015) describes logistics as one of the
functional units necessary to cooperate with each other to provide a competitive supply
chain. Figure 2.1 illustrates the relationship and hierarchy levels of supply chain man-
agement, logistics management, and transportation. Managing logistics is thus part of
managing a supply chain (Elmhurst University, 2020). Or as (Stadtler, 2015) explains,
logistics is one of the building blocks creating integration and coordination within a
supply chain, thus also enabling high customer service and supply chain management
competitiveness.

Figure 2.1: Hierarchy of transport, logistics, and supply chain management.
Note. Sourced from Zijm et al. (2019).

2.1.1 Supply Chain Management
Supply chain management can be defined as all activities needed for a value chain
to convert raw materials into products and distribute these to customers (Zijm et al.,
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�W�L�R�Q �R�I �V�W�R�U�D�J�H �D�F�W�L�Y�L�W�L�H�V ���+�R�V�V�H�L�Q�L �H�W �D�O���� �������� �� �+�L�J�J�L�Q�V�R�Q �D�Q�G �%�R�R�N�E�L�Q�G�H�U�� �������� ���� �$
�G�L�V�D�G�Y�D�Q�W�D�J�H �Z�L�W�K �$�) �F�D�Q �E�H �W�K�H �F�R�P�S�O�H�[�L�W�\ �D�Q�G �F�R�R�U�G�L�Q�D�W�L�R�Q �Q�H�F�H�V�V�D�U�\ �W�R �F�U�H�D�W�H �D�Q
�H�I�I�L�F�L�H�Q�W �F�U�R�V�V���G�R�F�N�L�Q�J �F�R�Q�V�R�O�L�G�D�W�L�R�Q �Q�H�W�Z�R�U�N ���+�L�J�J�L�Q�V�R�Q �D�Q�G �%�R�R�N�E�L�Q�G�H�U���������� ���� �)�X�U��
�W�K�H�U�P�R�U�H�� �D �F�U�R�V�V���G�R�F�N�L�Q�J �V�\�V�W�H�P �U�H�T�X�L�U�H�V �W�K�H �E�X�\�H�U �W�R �H�V�W�D�E�O�L�V�K �D�Q �D�F�F�X�U�D�W�H �I�O�R�Z �R�I
�L�Q�I�R�U�P�D�W�L�R�Q �E�H�W�Z�H�H�Q �W�K�H �D�F�W�R�U�V �L�Q�Y�R�O�Y�H�G��

����



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

�+�R�Z�H�Y�H�U�� �L�I �Q�R�W �W�R�R �P�X�O�W�L���G�L�P�H�Q�V�L�R�Q �D�Q�G �F�R�P�S�O�H�[�� �W�K�H �U�H�S�H�D�W�D�E�L�O�L�W�\ �D�Q�G �V�\�V�W�H�P�D�W�L�F
�V�F�K�H�G�X�O�L�Q�J �R�I �I�U�H�L�J�K�W �Y�H�K�L�F�O�H�V�� �W�\�S�L�F�D�O �F�K�D�U�D�F�W�H�U�L�V�W�L�F�V �R�I �D �P�L�O�N���U�X�Q �V�\�V�W�H�P�� �F�D�Q �L�Q �V�R�P�H
�F�D�V�H�V �S�U�R�G�X�F�H �F�H�U�W�D�L�Q �D�G�Y�D�Q�W�D�J�H�V���6�F�K�|�Q�H�E�H�U�J �H�W �D�O������������ �� �S�U�R�Y�L�G�H�V �D�Q �H�[�D�P�S�O�H �R�I
�K�R�Z �S�O�D�Q�Q�H�G �G�H�O�L�Y�H�U�\ �V�F�K�H�G�X�O�H�V �F�D�Q �I�D�F�L�O�L�W�D�W�H �H�I�I�L�F�L�H�Q�W �P�D�W�H�U�L�D�O �U�H�T�X�L�U�H�P�H�Q�W �S�O�D�Q�Q�L�Q�J
�D�Q�G �V�W�U�H�Q�J�W�K�H�Q �V�X�S�S�O�\ �F�K�D�L�Q �F�R�O�O�D�E�R�U�D�W�L�R�Q �Z�K�L�O�H �V�W�L�O�O �H�Q�D�E�O�L�Q�J �F�R�V�W �U�H�G�X�F�W�L�R�Q �G�X�H �W�R �L�Q��
�F�U�H�D�V�H�G �H�I�I�H�F�W�L�Y�H�Q�H�V�V�� �6�F�K�H�G�X�O�H�G �P�L�O�N���U�X�Q �U�R�X�W�H�V�0�H�\�H�U �D�Q�G �$�P�E�H�U�J���������� �� �F�D�Q �W�K�X�V
�E�U�L�Q�J �V�W�D�E�L�O�L�W�\ �W�R �G�H�O�L�Y�H�U�\ �S�O�D�Q�Q�L�Q�J �D�Q�G �W�U�D�Q�V�S�R�U�W �F�R�V�W �H�I�I�L�F�L�H�Q�F�\�� �+�R�Z�H�Y�H�U�� �W�K�L�V �L�V �G�H��
�S�H�Q�G�H�Q�W �R�Q �W�K�H �U�H�O�L�D�E�L�O�L�W�\ �R�I �W�K�H �P�D�W�H�U�L�D�O �U�H�T�X�L�U�H�P�H�Q�W�V �W�R �D�F�W �D�V �H�[�S�H�F�W�H�G �I�R�U �D �S�O�D�Q�Q�H�G
�S�H�U�L�R�G �R�I �W�L�P�H���6�F�K�|�Q�H�E�H�U�J �H�W �D�O������������ �� �D�G�G�U�H�V�V �K�R�Z �X�Q�S�O�D�Q�Q�H�G �G�H�P�D�Q�G �F�K�D�Q�J�H�V
�P�L�J�K�W �X�S�V�H�W �G�H�O�L�Y�H�U�\ �V�F�K�H�G�X�O�H�V �D�Q�G �W�K�X�V �V�X�S�S�O�L�H�U �F�R�R�S�H�U�D�W�L�R�Q �D�V �Z�H�O�O��

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

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

����



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

�7�K�H �W�Z�R �F�R�P�S�D�Q�\ �U�H�S�U�H�V�H�Q�W�D�W�L�Y�H�V �Z�L�W�K�L�Q �W�K�H �3�X�U�F�K�D�V�L�Q�J �D�Q�G �6�W�U�D�W�H�J�L�F �6�R�X�U�F�L�Q�J �G�H��
�S�D�U�W�P�H�Q�W �Z�H�U�H �G�H�F�L�G�H�G �H�D�U�O�\ �R�Q �W�R �E�H �L�Q�F�O�X�G�H�G �L�Q �V�H�P�L���V�W�U�X�F�W�X�U�H�G �L�Q�W�H�U�Y�L�H�Z�V�� �$�G�G�L�W�L�R�Q�D�O
�U�H�S�U�H�V�H�Q�W�D�W�L�Y�H�V �Z�L�W�K�L�Q �6�W�U�D�W�H�J�L�F �6�R�X�U�F�L�Q�J �Z�H�U�H �D�O�V�R �G�H�F�L�G�H�G �D�V �V�X�L�W�D�E�O�H �I�R�U �L�Q�W�H�U�Y�L�H�Z�V
�L�Q �R�U�G�H�U �W�R �P�D�S �W�K�H �L�Q�E�R�X�Q�G �O�R�J�L�V�W�L�F�V �D�Q�G �W�K�H �V�W�U�D�W�H�J�\ �W�K�H�U�H�R�I�� �:�L�W�K�L�Q �W�K�H �G�H�S�D�U�W�P�H�Q�W��
�W�K�H�U�H �D�U�H �G�L�I�I�H�U�H�Q�W �U�R�O�H�V �D�Q�G �U�H�V�S�R�Q�V�L�E�L�O�L�W�L�H�V �I�R�U �H�D�F�K �H�P�S�O�R�\�H�H�� �F�R�Q�Q�H�F�W�H�G �W�R �G�L�I�I�H�U�H�Q�W
�F�R�P�P�R�G�L�W�\ �J�U�R�X�S�V �D�Q�G �V�X�S�S�O�L�H�U�¶�V�� �7�K�H�U�H�I�R�U�H�� �Z�K�R �W�R �L�Q�W�H�U�Y�L�H�Z �G�H�S�H�Q�G�H�G �R�Q �W�K�H �I�L�Q�G��
�L�Q�J�V �I�U�R�P �W�K�H �T�X�D�Q�W�L�W�D�W�L�Y�H �G�D�W�D �S�U�R�F�H�V�V�L�Q�J�� �7�K�H �S�H�U�V�R�Q�V �U�H�V�S�R�Q�V�L�E�O�H �I�R�U �W�K�H �S�U�R�G�X�F�W�V��
�F�R�P�S�R�Q�H�Q�W�V�� �D�Q�G �V�X�S�S�O�L�H�U�V �L�G�H�Q�W�L�I�L�H�G �D�V �Y�D�O�X�D�E�O�H �I�R�U �I�X�U�W�K�H�U �D�Q�D�O�\�V�L�V �I�R�U �F�R�Q�V�R�O�L�G�D�W�L�R�Q
�R�S�S�R�U�W�X�Q�L�W�L�H�V�� �Z�R�X�O�G �E�H �W�K�H �R�Q�H�V �P�R�V�W �U�H�O�H�Y�D�Q�W �W�R �F�R�Q�G�X�F�W �V�H�P�L���V�W�U�X�F�W�X�U�H�G �L�Q�W�H�U�Y�L�H�Z�V
�Z�L�W�K��

�*�U�R�X�S �,�Q�W�H�U�Y�L�H�Z

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

����



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

�:�H�H�N�O�\ �0�H�H�W�L�Q�J�V

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

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

�4�X�H�V�W�L�R�Q�Q�D�L�U�H

�$�G�G�L�W�L�R�Q�D�O�O�\�� �D �T�X�H�V�W�L�R�Q�Q�D�L�U�H �Z�D�V �V�H�Q�W �R�X�W �W�R �D�Q �H�[�W�H�U�Q�D�O �D�F�W�R�U�� �W�K�H �F�X�U�U�H�Q�W �O�D�U�J�H�V�W �I�U�H�L�J�K�W
�S�U�R�Y�L�G�H�U �I�R�U �)�O�l�N�W�*�U�R�X�S �L�Q �6�Z�H�G�H�Q�� �,�W �F�R�P�S�O�H�P�H�Q�W�H�G �W�K�H �G�D�W�D �I�L�Q�G�L�Q�J�V �I�U�R�P �W�K�H �L�Q�W�H�U�Q�D�O
�V�R�X�U�F�H�V �D�Q�G �P�D�G�H �V�X�U�H �D �K�R�O�L�V�W�L�F �S�L�F�W�X�U�H �Z�D�V �J�D�W�K�H�U�H�G �G�X�U�L�Q�J �W�K�H �T�X�D�Q�W�L�W�D�W�L�Y�H �G�D�W�D �S�U�R��
�F�H�V�V�� �*�D�W�K�H�U�L�Q�J �G�L�I�I�H�U�H�Q�W �Y�L�H�Z�V �L�V �H�V�V�H�Q�W�L�D�O �Z�K�H�Q �F�R�O�O�H�F�W�L�Q�J �G�D�W�D ���%�H�O�O �H�W �D�O������������ ���� �P�R��
�W�L�Y�D�W�L�Q�J �W�K�H �V�H�D�U�F�K �I�R�U �W�K�H �H�[�W�H�U�Q�D�O �S�H�U�V�S�H�F�W�L�Y�H �D�V �Z�H�O�O�� �)�X�U�W�K�H�U�P�R�U�H�� �W�K�H �T�X�H�V�W�L�R�Q�Q�D�L�U�H
�Z�D�V �H�V�W�D�E�O�L�V�K�H�G �D�O�V�R �G�X�H �W�R �D �U�H�F�R�J�Q�L�]�H�G �J�D�S �L�Q �W�K�H �W�K�H�R�U�H�W�L�F�D�O �I�U�D�P�H�Z�R�U�N �U�H�J�D�U�G�L�Q�J
�S�U�D�F�W�L�F�D�O �N�Q�R�Z�O�H�G�J�H �I�U�R�P �O�D�U�J�H�U ���3�/ �V�H�U�Y�L�F�H �S�U�R�Y�L�G�H�U�V �D�Q�G �W�K�H�L�U �V�W�U�D�W�H�J�L�H�V �I�R�U �G�D�L�O�\ �R�S��
�H�U�D�W�L�R�Q�V�� �V�X�F�K �D�V �W�K�H �I�U�H�L�J�K�W �V�H�U�Y�L�F�H�V �W�R �D�Q�G �I�U�R�P �W�K�H�L�U �F�X�V�W�R�P�H�U �)�O�l�N�W�*�U�R�X�S�� �7�K�X�V�� �W�K�H
�T�X�H�V�W�L�R�Q�Q�D�L�U�H �D�Q�G �L�W�V �I�L�Q�G�L�Q�J�V �I�U�R�P �L�W �Z�D�V �D �V�X�S�S�O�H�P�H�Q�W�D�U�\ �V�R�X�U�F�H �L�Q �W�K�H �P�D�S�S�L�Q�J �R�I
�W�K�H �L�Q�E�R�X�Q�G �O�R�J�L�V�W�L�F�V �D�Q�G �W�U�D�Q�V�S�R�U�W �U�R�X�W�L�Q�J��
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�7�K�H �S�U�L�P�D�U�\ �G�D�W�D �F�R�O�O�H�F�W�L�R�Q �P�H�W�K�R�G �D�G�G�L�W�L�R�Q�D�O�O�\ �V�X�S�S�R�U�W�H�G �W�K�H �Y�D�U�L�R�X�V �F�R�Q�G�X�F�W�H�G �L�Q��
�W�H�U�Y�L�H�Z�V�� �Z�H�U�H �L�Q �V�R�P�H �F�D�V�H�V �F�R�O�O�H�F�W�H�G �G�D�W�D �I�U�R�P �W�K�H �L�Q�W�H�U�Y�L�H�Z�V �Q�H�H�G�H�G �W�R �E�H �F�R�P��
�S�O�H�P�H�Q�W�H�G�� �7�K�H�Q�� �I�R�O�O�R�Z���X�S �T�X�H�V�W�L�R�Q�Q�D�L�U�H�V �Z�H�U�H �G�H�Y�H�O�R�S�H�G �Z�L�W�K �W�K�H �S�X�U�S�R�V�H �W�R �F�O�D�U�L�I�\
�V�R�P�H �S�U�H�Y�L�R�X�V �D�Q�V�Z�H�U�V��

������ �$�Q�D�O�\�V�L�V

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

�6�L�Q�F�H �D�O�O �D�F�W�L�Y�L�W�L�H�V �D�Q�G �R�S�H�U�D�W�L�R�Q�V �Z�L�W�K�L�Q �D �F�R�P�S�D�Q�\�¶�V �V�X�S�S�O�\ �F�K�D�L�Q �P�D�Q�D�J�H�P�H�Q�W �L�V �F�R�Q��
�Q�H�F�W�H�G ���=�L�M�P �H�W �D�O������������ ���6�W�D�G�W�O�H�U���������� ���� �D �W�R�R�O �Z�D�V �Q�H�H�G�H�G �W�R �G�H�W�H�U�P�L�Q�H �Z�K�D�W �V�X�S�S�O�\
�F�K�D�L�Q�� �D�Q�G �W�K�X�V �L�Q�E�R�X�Q�G �O�R�J�L�V�W�L�F�V �G�H�V�L�J�Q �W�K�H �F�R�P�S�D�Q�\ �V�K�R�X�O�G �V�W�U�L�Y�H �I�R�U �I�U�R�P �D �K�R�O�L�V�W�L�F
�S�H�U�V�S�H�F�W�L�Y�H�� �7�K�H�U�H�I�R�U�H�� �W�K�H �)�L�V�K�H�U�¶�V �P�R�G�H�O �Z�D�V �F�K�R�V�H�Q �D�V �D�Q �D�Q�D�O�\�W�L�F�D�O �W�R�R�O�� �L�W �L�V �R�Q�H
�R�I �W�K�H �P�R�V�W�O�\ �D�F�F�H�S�W�H�G �P�R�G�H�O�V �I�R�U �D�Q�D�O�\�V�L�Q�J �V�X�S�S�O�\ �F�K�D�L�Q �V�W�U�D�W�H�J�L�H�V �I�R�U �P�D�Q�X�I�D�F�W�X�U��
�L�Q�J �F�R�P�S�D�Q�L�H�V ���6�H�O�O�G�L�Q �D�Q�G �2�O�K�D�J�H�U���������� ���� �7�K�H �)�L�V�K�H�U�¶�V �P�R�G�H�O �I�R�F�X�V�H�V �R�Q �H�Y�D�O�X�D�W�L�Q�J
�R�Y�H�U�D�O�O �V�X�S�S�O�\ �F�K�D�L�Q �E�D�V�H�G �R�Q �I�L�Q�L�V�K�H�G �S�U�R�G�X�F�W�V�� �W�K�X�V �R�X�W�V�L�G�H �W�K�H �V�F�R�S�H �R�I �W�K�H �W�K�H�V�L�V
�D�Q�G �W�K�H �F�K�R�L�F�H �R�I �X�V�L�Q�J �W�K�H �P�R�G�H�O �F�R�X�O�G �E�H �T�X�H�V�W�L�R�Q�H�G �L�Q �W�H�U�P�V �R�I �W�K�L�V �W�K�H�V�L�V�� �+�R�Z��
�H�Y�H�U�� �D�V �L�W �H�Q�D�E�O�H�V �D �K�R�O�L�V�W�L�F �J�X�L�G�H�O�L�Q�H �K�R�Z �W�R �V�W�U�X�F�W�X�U�H �S�U�R�F�H�V�V�H�V �Z�L�W�K�L�Q �D �V�X�S�S�O�\ �F�K�D�L�Q
�Z�L�W�K�R�X�W �G�L�V�W�X�U�E�L�Q�J �W�K�H �R�S�W�L�P�D�O �G�H�V�L�J�Q ���6�H�O�O�G�L�Q �D�Q�G �2�O�K�D�J�H�U���������� ���� �L�W �F�U�H�G�L�W�V �W�K�H �X�V�D�J�H
�R�I �L�W �L�Q �W�K�L�V �W�K�H�V�L�V �D�V �Z�H�O�O��

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

�)�L�Q�D�O�O�\�� �F�R�P�E�L�Q�L�Q�J �D�Q�G �F�R�Q�Q�H�F�W�L�Q�J �W�K�H �H�P�S�L�U�L�F�D�O �I�L�Q�G�L�Q�J�V �I�U�R�P �W�K�H �T�X�D�Q�W�L�W�D�W�L�Y�H �D�Q�G �T�X�D�O��
�L�W�D�W�L�Y�H �G�D�W�D �F�R�O�O�H�F�W�L�R�Q �W�R�J�H�W�K�H�U �Z�L�W�K �W�K�H �D�Q�D�O�\�V�L�V �Z�D�V �U�H�T�X�L�U�H�G �W�R �H�Q�D�E�O�H �L�G�H�Q�W�L�I�L�F�D�W�L�R�Q �R�I
�V�K�L�S�P�H�Q�W �F�R�Q�V�R�O�L�G�D�W�L�R�Q �R�S�S�R�U�W�X�Q�L�W�L�H�V�� �7�R �H�Q�D�E�O�H �W�K�L�V�� �D �6�:�2�7 �D�Q�D�O�\�V�L�V �Z�D�V �F�R�Q�G�X�F�W�H�G
�D�V �L�W �L�V �R�Q�H �R�I �W�K�H �P�R�V�W �F�R�P�P�R�Q �W�R�R�O�V �X�V�H�G�� �H�V�S�H�F�L�D�O�O�\ �L�Q �V�W�U�D�W�H�J�L�F �D�Q�D�O�\�V�L�V ���*�O�D�L�V�W�H�U
�D�Q�G �)�D�O�V�K�D�Z���������� ����
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���������� �)�L�V�K�H�U�¶�V �0�R�G�H�O�� �3�U�R�G�X�F�W�V �D�Q�G �6�X�S�S�O�\ �&�K�D�L�Q �'�H�V�L�J�Q
�7�K�H �D�Q�D�O�\�V�L�V �Z�D�V �L�Q�L�W�L�D�W�H�G �E�\ �W�D�N�L�Q�J �D �O�D�U�J�H�U �S�H�U�V�S�H�F�W�L�Y�H �R�I �W�K�H �F�R�P�S�D�Q�\ �D�Q�G �L�W�V �V�X�S�S�O�\
�F�K�D�L�Q�� �$�V�6�H�O�O�G�L�Q �D�Q�G �2�O�K�D�J�H�U���������� �� �G�H�V�F�U�L�E�H�� �P�D�Q�X�I�D�F�W�X�U�L�Q�J �F�R�P�S�D�Q�L�H�V �D�L�P�L�Q�J �W�R��
�Z�D�U�G�V �L�Q�F�U�H�D�V�H�G �S�H�U�I�R�U�P�D�Q�F�H �V�K�R�X�O�G �F�R�Q�V�L�G�H�U �W�K�H �V�X�S�S�O�\ �F�K�D�L�Q �G�H�V�L�J�Q �E�H�I�R�U�H �V�W�U�L�Y�L�Q�J
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