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Part I. 

SWOT ANALYSIS OF MEDICINAL AND AROMATIC PLANT PRODUCTION, 
IN KENYA, MAURITIUS AND SOUTH AFRICA 

A. Kenya - Medicinal and AromaƟc Plant ProducƟon 

Figure 1 – Maps of Kenya 

1. Main country data for Kenya: 

Area: 569 140 km2 

Population: The total population of Kenya is approximately 47.6 million inhabitants. The 
population is expected to grow from 2018 to 2028 by ca. 9%. 

Human Capital Index: The Human Capital Index (HCI) database provides data at the country 
level for each component of the Human Capital Index. This index measures the knowledge, 
skills, and health that people accumulate over their lives. 

Demographics: Kenya has a diverse population with various ethnic groups. The country is 
known for its cultural richness and diversity. 

Economy: Kenya has a growing economy and is considered one of the economic powerhouses 
in East Africa. The country's economy is driven by sectors such as agriculture, manufacturing, 
services, and tourism. 

Agricultural Land: Kenya has a significant amount of agricultural land. In 2018, agricultural 
land accounted for 48.1% of the country's total land area. 

Arable Land: The arable land in Kenya is estimated to be 9.8% of the total land area. 
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Permanent Crops: The percentage of land dedicated to permanent crops in Kenya is 0.9%. 

Permanent Pasture: Kenya has a significant amount of permanent pasture, which accounts for 
37.4% of the country's land area. 

Forest: Forests cover approximately 6.1% of Kenya's land area. 

2. Climate of Kenya 

The climate of Kenya is generally sunny, dry, and temperate throughout most of the year, despite 
being situated directly on the equator. However, there are variations in climate across 
different regions of the country. 

Temperature: Kenya experiences average daytime temperatures ranging between 20°C/68°F 
and 28°C/82°F. The highlands, such as the central region, tend to have cooler temperatures 
compared to the coastal and lowland areas. 

Rainfall: Kenya has two rainy seasons. The long rainy season occurs from March to May, while 
the short rainy season takes place from October to December. The amount of rainfall varies 
across different regions, with the western and coastal areas receiving higher rainfall compared 
to the arid and semi-arid regions. 

Dry Season: The relatively cool and dry season in Kenya occurs from late June to August. 
During this time, there is less rainfall, making it a popular period for wildlife safaris and outdoor 
activities. 

Laikipia Plateau: Central Kenya's Laikipia Plateau is known for its unique climate. It is 
generally hot and rainy throughout the year, with the wettest region in the country. However, 
there is abundant sunshine year-round. 

It is important to note that due to its diverse geography, the climate can vary within different 
parts of Kenya 

3. Topography of Kenya 

The topography of Kenya is characterized by diverse geographical features and landscapes. 

Highland Zone: Kenya region, known as the highland zone, consists of rolling uplands with 
cool weather. This area is marked by scenic landscapes, including hills and valleys. 

Rift Valley: One of the prominent features of Kenya's topography. It is a geological trench that 
runs through the country from north to south. The Rift Valley is known for its steep escarpments, 
volcanic mountains, and lakes. 

Mountains: Kenya is home to several mountains, including Mount Kenya, which is the highest 
peak in the country and the second-highest in Africa. Mount Kenya is a glaciated mountain with 
snow-capped peaks. Other notable mountains in Kenya include Mount Elgon and the Aberdare 
Range. 
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Coastal Plains: Along the eastern side of Kenya, there is a coastline on the Indian Ocean. The 
coastal region is characterized by broad plains and sandy beaches. It also contains swamps of 
East African mangroves. 

Plateaus: Kenya has various plateaus, such as the Laikipia Plateau in central Kenya. These 
plateaus are elevated areas with relatively flat terrain. 

Great Rift Valley: The Great Rift Valley is a significant geological feature that stretches across 
Kenya. It is known for its dramatic landscapes, including cliffs, gorges, and volcanic 
formations. 

Lakes: Kenya is home to several lakes, including Lake Victoria, Lake Turkana, and Lake 
Nakuru. These lakes contribute to the country's diverse topography and provide habitats for a 
wide range of flora and fauna. 

4. Agriculture in Kenya 

The agriculture sector in Kenya plays a significant role in the country's economy. Its 
contribution to the Economy amounts to approximately 26 percent of Kenya's Gross Domestic 
Product (GDP). It is considered the backbone of the economy. 

About 15-17 percent of Kenya's total land area of 580,367 km2, has sufficient fertility and 
rainfall to support farming. The land is suitable for agricultural activities. 

In Kenya, most crops are grown using intercropping methods, where one main crop (e.g., 
maize) is planted with a second crop (e.g., beans). This approach maximizes land utilization 
and crop diversity. 

Kenya has two main growing seasons, which allow for the cultivation of various crops 
throughout the year. 

Agricultural products such as tea, fresh flowers, fruits, vegetables, and coffee constitute a 
significant proportion of Kenya's exports. These products contribute to the country's foreign 
exchange earnings. 

The agriculture sector in Kenya is large and complex, involving multiple stakeholders from the 
public, parastatal, non-governmental, and private sectors. These entities contribute to the 
development and growth of the agricultural industry. 

Conservation Challenges: Like many countries, Kenya faces challenges in the conservation 
of its agricultural resources. Unsustainable practices, habitat destruction, and overharvesting 
pose threats to the availability of certain crops and medicinal plants. 

Kenya’s vision 2030 partly aims at ensuring adequate health care for all, and the integration of 
traditional healthcare practices into the national healthcare system would present a more rapid 
alternative towards the realization of universal health coverage in Kenya (Odongo et al., 2022). 
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5. Major agricultural regions in Kenya: 

Regarding possible MAP cultivation it can be a guiding principle / starting point, where the 
presently known agricultural production areas are located. These are the following: 

Western Highlands is located around Lake Victoria and Mount Kenya and has a high or 
medium potential for farming. 

Coast: The coastal region of Kenya is also known for its agricultural activities. 

These regions have fertile land and favorable climatic conditions for agriculture. They 
contribute significantly to Kenya's agricultural sector. 

The main food crops grown in Kenya include maize, wheat, rice, potatoes, green grams, and 
beans. Maize is the principal staple food of Kenya and is grown in 90 percent of the country. 

6. Traditional Medicine in Kenya. 

Herbalism is the most preferred form of traditional medicine and is highly lucrative in the 
international market with annual sales ranging from US dollar 5 billion in Western Europe to 
US dollar 14 billion in China. In Africa, herbal products are available in most markets in the 
urban centers and rural areas. Irrespective of the accessibility to modern medicines, various 
communities in Kenya (either deliberately or due to economic limitations) utilize medicinal 
plants for the management of microbial infections and other diseases; thus, various legislations 
are actively being formulated to regulate this practice. Presently, there are over 400 plant species 
used for the management of common diseases in East Africa documented in several 
ethnobotanical. 

7. Influencing Factors of Medicinal and Aromatic Plant Production, in Kenya. 

This is a topic that has been studied and documented. Here are some decisive, key points to 
consider when evaluating MAP production in Kenya: 

7.1 Practice of traditional medicine: 

The practice of Traditional Mediciene has come a long way from ancient times. However, not 
much has come in the way of development and utility of TM as a resource owing to several 
limitations. This communication will, therefore, look at the status (both past and present), and 
challenges of TM in Kenya, and will provide recommendations on how the practice can be 
safeguarded. 

Medicinal plants germplasm, which are the major sources of ethnomedicine form an important 
part of forests and riverine vegetation in Kenya. These important plants include Warburgia, 
Rhas spp., Aspilia, Acacia, prunus, Molinga, Brascae, Aloe, and Terminalia. 

7.2 Diversity of Medicinal Plants: 

Kenya is known for its rich biodiversity, including a wide variety of medicinal plants. These 
plants have been traditionally used by different communities in Kenya for their healing 
properties. 
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7.3 Conservation Challenges: 

Medicinal plant resources in Kenya are facing challenges due to unsustainable practices, habitat 
destruction, and overharvesting. This has led to a decline in the availability of certain medicinal 
plants. 296 plant species from 80 families and 191 genera were identified. 

7.4 Indigenous Knowledge: 

Medicinal plants are vital sources of easily accessible remedy used in the countryside healthcare 
system. As an example, the Maasai community in Kenya has a deep understanding of medicinal 
plants and their uses. Research has been conducted to document the diversity and uses of 
medicinal plants among the Maasai. 

8. Production of Medicinal and Aromatic Plans, Spices, in Kenya 

The cultivation of wild medicinal plants is an important approach to safeguard the herbal 
industry in Kenya. Efforts are being made to promote the cultivation of medicinal plants to 
ensure a sustainable supply (Matthews & Jack, 2011). 

8.1 Main cultivated medicinal plants 

Based on the presently available, real-time information, here are some of the main cultivated 
medicinal plants in Kenya: 

Toddalia asiatica: This plant has strong antimicrobial activities and is used for various 
medicinal purposes. 

Hagenia abyssinica: Known for its medicinal properties, this plant is used in traditional 
medicine in Kenya. 

Ocimum gratissimum: Also known as “African basil,” this plant is used for its medicinal and 
culinary purposes. 

Harrisonia abyssinica: This plant is used in traditional medicine for its therapeutic properties. 

Senna didymobotrya: Commonly known as “popcorn cassia,” this plant is used for its medicinal 
properties. 

Catha edulis (Khat or qat) native to eastern and southeastern Africa. It contains the alkaloid 
cathinone, a stimulant which causes greater sociability, excitement, mild loss of appetite and 
mild euphoria. 

8.2 Main cultivated spice plants 

Based on the real-time information, here are some of the main cultivated spice plants in 
Kenya. Exports In 2022, Kenya exported $15.2M in Spices, making it the 32nd largest exporter 
of Spices in the world. At the same year, Spices was the 77th most exported product in Kenya. 

Basil: Basil is a popular spice plant cultivated in Kenya. It is known for its aromatic leaves and 
is used in various cuisines for its distinct flavor. 
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Cilantro/Coriander: Cilantro, also known as coriander, is another commonly cultivated spice 
plant in Kenya. Both the leaves and seeds of this plant are used in cooking for their unique taste. 
Oregano: Oregano is a spice plant that is grown in Kenya. It is known for its strong flavor and 
is often used in Mediterranean and Italian cuisines. 
Parsley: Parsley is a widely cultivated spice plant in Kenya. It is used as a garnish and flavoring 
agent in various dishes. 
Bay Leaves: Bay leaves are grown in Kenya and are used as a spice in cooking. They add a 
subtle aroma and flavor to soups, stews, and sauces. 

The cultivation of these spice plants contributes to the rich flavors and culinary traditions of the 
country. 

8.3 Export / Import of MAP commodities 

In 2022, Kenya was the number 66 economy in the world in terms of GDP (current US$), the 
number 115 in total exports, the number 80 in total imports, the number 148 economy in terms 
of GDP per capita (current US$) and the number 84 most complex economy according to the 
Economic Complexity Index (ECI) . 

8.4 Spices Exports 

In 2022, Kenya exported $15.2M in Spices, making it the 32nd largest exporter of Spices in the 
world. At the same year, Spices was the 77th most exported product in Kenya. The main 
destination of Spices exports from Kenya are: United Kingdom ($3.18M), Uganda ($2.61M), 
Netherlands ($1.76M), Denmark ($1.36M), and Rwanda ($1.35M). 

In 2022, Kenya exported $42.3k in Spice Seeds, making it the 91st largest exporter of Spice 
Seeds in the world. At the same year, Spice Seeds was the 763rd most exported product in 
Kenya. The main destination of Spice Seeds exports from Kenya are: Uganda ($21.7k), Norway 
($6.55k), South Sudan ($6.37k), Slovenia ($3.36k), and United Kingdom ($1.4k). 
https://oec.world/en/profile/bilateral-product/spice-seeds/reporter/ken 

The fastest growing export markets for Spice Seeds of Kenya between 2021 and 2022 were 
Norway ($6.55k), South Sudan ($6.37k), and Slovenia ($2.12k). 

8.5 Spices Imports 

In 2022, Kenya imported $2.53M in Spices, becoming the 102nd largest importer of Spices in 
the world. At the same year, Spices was the 580th most imported product in Kenya. Kenya 
imports Spices primarily from: India ($717k), South Africa ($480k), Tanzania ($452k), United 
Arab Emirates ($380k), and China ($186k). 

The fastest growing import markets in Spices for Kenya between 2021 and 2022 were India 
($217k), China ($109k), and France ($44.5k). 

In 2022, Kenya exported $15.2M in Spices. The main destinations of Kenya exports on Spices 
were United Kingdom ($3.18M), Uganda ($2.61M), Netherlands ($1.76M), Denmark 
($1.36M), and Rwanda ($1.35M). 
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In 2022, Kenya imported $2.53M in Spices, mainly from India ($717k), South Africa ($480k), 
Tanzania ($452k), United Arab Emirates ($380k), and China ($186k). 

9. Agricultural Legislation in Kenya 

 The Agriculture and Food Authority (AFA) Act, 2013: This legislation establishes the 
Agriculture and Food Authority, which is responsible for regulating and developing 
the agricultural sector in Kenya. 

 The Crops Act, 2013: The Crops Act focuses on the regulation and promotion of crop 
production in Kenya. It covers various aspects such as crop quality, certification, 
marketing, and research. 

 Agriculture Act (Cap 318): This act aims to promote and maintain stable agriculture 
in Kenya. It includes provisions for soil conservation, fertility preservation, and the 
stimulation of agricultural activities. 

Kenya National Strategies and Policies in Support of the Agricultural Sector: In June 2008, 
Kenya adopted the Kenya Vision 2030 as a blueprint for the country’s development. This vision 
includes strategies and policies to support the agricultural sector. 

10. SWOT ANALYSIS OF MEDICINAL AND AROMATIC PLANT PRODUCTION IN 
KENYA 

Strength 

 most crops are grown with intercropping which allows, 

 availability of land and favorable climate to grow most MAPs throughout the year and 
on perennial bases 

 Kenya has two growth season which allows for a better supply of MAPs 

Weakness 

 no single study has documented medicinal plants as a whole in the area 

 the regulatory framework for the practice of traditional medicine in Kenya is still 
underway 

 Limited cultivation: There is a lack of large-scale cultivation of medicinal and aromatic 
plants in Kenya. This limits the overall production and availability of these plants. 

 Constraints to cultivation: Smallholder farmers face various constraints when it comes 
to cultivating medicinal plants. These constraints can include limited access to resources 
such as land, water, and capital, as well as a lack of knowledge and technical expertise. 

 Conservation challenges: Weaknesses in the conservation of medicinal and aromatic 
plants in Kenya pose a threat to their sustainable production. The loss of biodiversity 
and habitat destruction can negatively impact the availability and quality of these plants. 

 Limited integration into global value chains: Integrating endemic medicinal plants into 
global value chains is a challenge. This limits the market opportunities for Kenyan 
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�V�X�V�W�D�L�Q�D�E�O�H���S�U�R�G�X�F�W�L�R�Q���D�Q�G���X�W�L�O�L�]�D�W�L�R�Q���R�I���P�H�G�L�F�L�Q�D�O���D�Q�G���D�U�R�P�D�W�L�F���S�O�D�Q�W�V���L�Q���. �H�Q�\�D����

�2�S�S�R�U�W�X�Q�L�W�L�H�V��

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

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

�x �&�R�Q�V�H�U�Y�D�W�L�R�Q���D�Q�G���8�V�H�����7�K�H���I�X�W�X�U�H���R�I���P�H�G�L�F�L�Q�D�O���D�Q�G���D�U�R�P�D�W�L�F���S�O�D�Q�W�V���L�Q���. �H�Q�\�D���G�H�S�H�Q�G�V���R�Q��
�U�H�V�R�O�Y�L�Q�J���W�K�H���F�R�Q�I�O�L�F�W�V���E�H�W�Z�H�H�Q���F�R�Q�V�H�U�Y�D�W�L�R�Q���D�Q�G���X�V�H�����)�L�Q�G�L�Q�J���D���E�D�O�D�Q�F�H���E�H�W�Z�H�H�Q���S�U�H�V�H�U�Y�L�Q�J��
�W�K�H�V�H���S�O�D�Q�W�V���D�Q�G���X�W�L�O�L�]�L�Q�J���W�K�H�P���V�X�V�W�D�L�Q�D�E�O�\���L�V���F�U�X�F�L�D�O����

�x �(�Q�K�D�Q�F�H�G���F�R�Q�V�H�U�Y�D�W�L�R�Q���R�I���W�K�H���H�Q�Y�L�U�R�Q�P�H�Q�W����
�x �,�P�S�U�R�Y�H�G���H�I�I�L�F�L�H�Q�F�\���L�Q���R�S�H�U�D�W�L�R�Q�V���D�Q�G���V�X�V�W�D�L�Q�D�E�L�O�L�W�\���R�I���W�K�H���0�6�0�(�V����
�x �,�P�S�U�R�Y�H�G���T�X�D�O�L�W�\���D�Q�G���\�L�H�O�G���R�I���S�U�R�G�X�F�W�V����
�x �,�Q�F�U�H�D�V�H�G���L�Q�F�R�P�H���I�R�U���W�K�H���O�R�F�D�O���F�R�P�P�X�Q�L�W�\����
�x �/ �L�Y�H�O�L�K�R�R�G���,�P�S�U�R�Y�H�P�H�Q�W�����0�H�G�L�F�L�Q�D�O���D�Q�G���D�U�R�P�D�W�L�F���S�O�D�Q�W�V���R�I�I�H�U���R�S�S�R�U�W�X�Q�L�W�L�H�V���I�R�U���L�P�S�U�R�Y�L�Q�J��

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

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

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

� 	



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

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

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

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

�7�K�U�H�D�W�V��

�x �$�J�U�L�F�X�O�W�X�U�D�O���H�[�S�D�Q�V�L�R�Q�������������� �����Z�D�V���W�K�H���P�D�L�Q���W�K�U�H�D�W���W�R���L�P�S�R�U�W�D�Q�W���P�H�G�L�F�L�Q�D�O���V�S�H�F�L�H�V����
�x �&�O�L�P�D�W�H���F�K�D�Q�J�H����
�x �' �H�I�R�U�H�V�W�D�W�L�R�Q���D�Q�G���O�R�V�V���R�I���K�D�E�L�W�D�W������������ ������
�x �(�Q�Y�L�U�R�Q�P�H�Q�W�D�O���G�H�J�U�D�G�D�W�L�R�Q������������ ������
�x �)�L�U�H�Z�R�R�G���D�Q�G���&�K�D�U�F�R�D�O���S�U�R�G�X�F�W�L�R�Q�������������� ������
�x �+�D�E�L�W�D�W���G�H�V�W�U�X�F�W�L�R�Q�����D�Q�G���K�D�E�L�W�D�W���F�K�D�Q�J�H����
�x �,�Q�G�L�V�F�U�L�P�L�Q�D�W�H���W�U�D�G�H���R�I���S�O�D�Q�W���U�H�V�R�X�U�F�H�V����
�x �0�H�G�L�F�L�Q�D�O���S�O�D�Q�W���U�H�V�R�X�U�F�H�V���L�Q���. �H�Q�\�D���D�U�H���G�L�P�L�Q�L�V�K�L�Q�J���D�W���D�Q���D�O�D�U�P�L�Q�J���U�D�W�H���G�X�H���W�R��

�X�Q�V�X�V�W�D�L�Q�D�E�O�H���K�D�U�Y�H�V�W�L�Q�J���S�U�D�F�W�L�F�H�V���D�Q�G���W�K�H���G�H�V�W�U�X�F�W�L�R�Q���R�I���S�O�D�Q�W���K�D�E�L�W�D�W�V����
�x �2�Y�H�U�J�U�D�]�L�Q�J�������������� ������
�x �2�Y�H�U�K�D�U�Y�H�V�W�L�Q�J�������������� �������R�Y�H�U�H�[�S�O�R�L�W�D�W�L�R�Q����
�x �8�Q�F�R�Q�W�U�R�O�O�H�G���F�R�O�O�H�F�W�L�Q�J���P�H�W�K�R�G�V����
�x �8�Q�V�X�V�W�D�L�Q�D�E�O�H���S�U�D�F�W�L�F�H�V����

� �
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�)�L�J�X�U�H�������±���0�D�S�V���R�I���0�D�X�U�L�W�L�X�V���,�V�O�D�Q�G��

������ �0 �D�L�Q���F�R�X�Q�W�U�\���G�D�W�D���I�R�U���0 �D�X�U�L�W�L�X�V��

�$�U�H�D�����7�K�H���O�D�Q�G���D�U�H�D���R�I���0�D�X�U�L�W�L�X�V���L�V���D�S�S�U�R�[�L�P�D�W�H�O�\���������������V�T�X�D�U�H���N�L�O�R�P�H�W�H�U�V�������������V�T�X�D�U�H���P�L�O�H�V������

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

�&�R�D�V�W�O�L�Q�H�����0�D�X�U�L�W�L�X�V���K�D�V���D���W�R�W�D�O���F�R�D�V�W�O�L�Q�H���R�I�����������N�L�O�R�P�H�W�H�U�V�����������������P�L�O�H�V������

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

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

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

�$�J�U�L�F�X�O�W�X�U�D�O���/ �D�Q�G�����$�U�D�E�O�H���O�D�Q�G�����K�H�F�W�D�U�H�V�������$�F�F�R�U�G�L�Q�J���W�R���W�K�H���: �R�U�O�G���%�D�Q�N���' �D�W�D�����W�K�H���D�U�D�E�O�H���O�D�Q�G��
�L�Q���0�D�X�U�L�W�L�X�V���Z�D�V���U�H�S�R�U�W�H�G���W�R���E�H�����������������K�H�F�W�D�U�H�V���L�Q��������������

�$�U�D�E�O�H���O�D�Q�G������ ���R�I���O�D�Q�G���D�U�H�D�������$�F�F�R�U�G�L�Q�J���W�R���W�K�H���: �R�U�O�G���%�D�Q�N���F�R�O�O�H�F�W�L�R�Q���R�I���G�H�Y�H�O�R�S�P�H�Q�W��
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8.2 Main Cultivated Spices, in Mauritius 

Tulsi (Ocimum tenuiflorum) is quite famous for its healing and therapeutic properties. Indians 
also call it the Queen of herbs, ‘The Incomparable One’ (Sanskrit meaning of Tulsi) and the 
Holy Basil. Generally, the plant grows in various parts of the tropics and has been used for 
thousands of years in Ayurvedic and Unani medicinal systems. 

8.3 Export / Import of MAP Commodities 

In 2022 Mauritius was the number 140 economy in the world in terms of total exports and the 
number 134 in total imports (Sources: https://oec.world/en/profile/country/mus). 

The fastest growing export markets for Spice Seeds of Mauritius between 2021 and 2022 
were France ($7.84k) and Madagascar ($4). 

The fastest growing import markets in Spice Seeds for Mauritius between 2021 and 2022 
were India ($391k), Bulgaria ($61.3k), and Singapore ($29.9k). 

In 2022, Mauritius exported $292k in Spices, making it the 108th largest exporter of Spices in 
the world. The fastest growing export markets for Spices of Mauritius between 2021 and 2022 
were United States ($3.98k), Switzerland ($2.05k), and Canada ($1.94k). 

In 2022, Mauritius imported $2.52M in Spices, becoming the 103rd largest importer 
of Spices in the world. The fastest growing import markets in Spices for Mauritius between 
2021 and 2022 were India ($180k), Pakistan ($117k), and United Arab Emirates ($41.4k). 

9. Agricultural Legislation in Mauritius 

The agricultural legislation in Mauritius encompasses laws and regulations that govern the 
agricultural sector, including MAPs, in the country. Some important points to consider are the 
following: 

Mauritius Agricultural Marketing Act: The Mauritius Agricultural Marketing Act establishes 
the Agricultural Marketing Board as a body corporate. It defines the functions and powers of 
the board and regulates agricultural marketing activities. The act is also known as Act RL 3/549 
of 23 December. 

Declaration of Controlled Products: The Minister has the authority to declare any product of 
Mauritius or any imported product as a controlled product through regulations. This declaration 
allows for the regulation and control of specific agricultural products. 

Mauritius Chamber of Agriculture: The oldest institution of the private sector in Mauritius 
that represents the agricultural community. It is a non-profit private association that was 
founded in 1853. The chamber plays a significant role in the agricultural sector. 

Food and Agricultural Research and Extension Institute: The Food and Agricultural 
Research and Extension Institute (FAREI) is established under the Revised Laws of Mauritius. 
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It is responsible for conducting research and providing extension services in the field of food 
and agriculture. The FAREI Act is Act 21 of 2013, dated 14 February 2014. 

National Agricultural Products Regulatory Office Act: The National Agricultural Products 
Regulatory Office Act is another legislation related to agriculture in Mauritius. It provides for 
the establishment of the National Agricultural Products Regulatory Office and outlines its 
functions. This act is available in the Africa Legislation Commons collection. 

10. SWOT ANALYSIS OF MEDICINAL AND AROMATIC PLANT PRODUCTION IN 
MAURITIUS 

Strength 

 Mauritius has two growth seasons (summer and winter season) which allows for a better 
supply of MAPs. 

 Most crops are grown with intercropping. 

Weakness 

 No single study has documented medicinal plants as a whole in the area. 

 The regulatory framework for the practice of traditional medicine in Mauritius is still 
underway. 

 Limited cultivation: There is a lack of large-scale cultivation of medicinal and aromatic 
plants in Mauritius. This limits the overall production and availability of these plants. 

 Constraints to cultivation: Smallholder farmers face various constraints when it comes 
to cultivating medicinal plants. These constraints can include limited access to resources 
such as land, water, and capital, as well as a lack of knowledge and technical expertise. 

 Conservation challenges: Weaknesses in the conservation of medicinal and aromatic 
plants in Mauritius pose a threat to their sustainable production. The loss of biodiversity 
and habitat destruction can negatively impact the availability and quality of these plants. 

 Limited integration into global value chains: Integrating endemic medicinal plants into 
global value chains is a challenge. This limits the market opportunities for producers 
and hampers the growth of the industry. Lack of information on where to sell markets 

 Lack of research and development: Insufficient research and development efforts 
focused on medicinal and aromatic plants can hinder innovation, productivity, and the 
development of new varieties or products. 

 Lack of education. 

 It is important to address these weaknesses in order to promote the sustainable 
production and utilization of medicinal and aromatic plants. 

Opportunities 

 Commercialization: There is a growing interest in the commercialization of medicinal and 
aromatic plant products in Mauritius. Efforts are being made to add value to raw plant 
materials and develop marketable products. This can contribute to economic growth and 
create business opportunities in the herbal medicine and natural products industry. 
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�W�K�H�V�H���S�O�D�Q�W�V����

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

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

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

�2�S�S�R�U�W�X�Q�L�W�L�H�V��

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

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

�O�L�Y�H�O�L�K�R�R�G�V���L�Q���6�R�X�W�K���$�I�U�L�F�D�����1�X�P�H�U�R�X�V���S�U�R�M�H�F�W�V���K�D�Y�H���E�H�H�Q���L�Q�L�W�L�D�W�H�G���W�R���G�H�Y�H�O�R�S���P�H�G�L�F�L�Q�D�O��
�S�U�R�G�X�F�W�V���I�U�R�P���S�O�D�Q�W�V���I�R�X�Q�G���L�Q���V�S�H�F�L�I�L�F���U�H�J�L�R�Q�V�����V�X�F�K���D�V���W�K�H���1�R�U�W�K�H�U�Q���&�D�S�H�����(�D�V�W�H�U�Q���&�D�S�H����
�: �H�V�W�H�U�Q���&�D�S�H�����0�S�X�P�D�O�D�Q�J�D�����/ �L�P�S�R�S�R�����)�U�H�H���6�W�D�W�H���D�Q�G���. �Z�D�=�X�O�X���1�D�W�D�O�����7�K�H�V�H���L�Q�L�W�L�D�W�L�Y�H�V��
�D�L�P���W�R���F�U�H�D�W�H���Y�D�O�X�H���D�G�G�H�G���S�U�R�G�X�F�W�V���D�Q�G���J�H�Q�H�U�D�W�H���L�Q�F�R�P�H���I�R�U���O�R�F�D�O���F�R�P�P�X�Q�L�W�L�H�V����

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

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

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

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

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

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

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

�x �1�H�D�U�O�\�����X�Q�O�L�P�L�W�H�G���R�S�S�R�U�W�X�Q�L�W�L�H�V���R�I�I�H�U�H�G���E�\���W�K�H���U�H�F�H�Q�W���V�S�U�H�D�G���R�I�����S�D�U�W�O�\�����G�L�J�L�W�D�O�O�\���E�D�V�H�G��
�W�H�F�K�Q�R�O�R�J�\�� ���&�R�P�E�L�Q�H�� �+�D�U�Y�H�V�W�H�U�V���� �' �U�R�Q�H�� �7�H�F�K�Q�R�O�R�J�\���� �%�D�O�H�U�V���� �3�O�D�Q�W�H�U�V���� �3�U�H�F�L�V�L�R�Q��
�$�J�U�L�F�X�O�W�X�U�H���(�T�X�L�S�P�H�Q�W���D�Q�G���7�H�F�K�Q�R�O�R�J�L�H�V�����6�S�U�D�\�H�U�V���D�Q�G���,�U�U�L�J�D�W�L�R�Q���W�H�F�K�Q�R�O�R�J�\�����6�W�R�U�D�J�H���D�Q�G��
�V�R�L�O���7�H�V�W�L�Q�J���(�T�X�L�S�P�H�Q�W�����H�W�F����

�7�K�U�H�D�W�V��

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

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

	 	



�x �' �H�I�R�U�H�V�W�D�W�L�R�Q���D�Q�G���O�R�V�V���R�I���K�D�E�L�W�D�W����
�x �(�Q�Y�L�U�R�Q�P�H�Q�W�D�O���G�H�J�U�D�G�D�W�L�R�Q����
�x �)�L�U�H�Z�R�R�G���D�Q�G���&�K�D�U�F�R�D�O���S�U�R�G�X�F�W�L�R�Q����
�x �+�D�E�L�W�D�W���G�H�V�W�U�X�F�W�L�R�Q�����D�Q�G���K�D�E�L�W�D�W���F�K�D�Q�J�H����
�x �,�Q�G�L�V�F�U�L�P�L�Q�D�W�H���W�U�D�G�H���R�I���S�O�D�Q�W���U�H�V�R�X�U�F�H�V����
�x �0�H�G�L�F�L�Q�D�O���S�O�D�Q�W���U�H�V�R�X�U�F�H�V���L�Q���6�R�X�W�K���$�I�U�L�F�D���D�U�H���G�L�P�L�Q�L�V�K�L�Q�J���D�W���D�Q���D�O�D�U�P�L�Q�J���U�D�W�H���G�X�H���W�R��

�X�Q�V�X�V�W�D�L�Q�D�E�O�H���K�D�U�Y�H�V�W�L�Q�J���S�U�D�F�W�L�F�H�V���D�Q�G���W�K�H���G�H�V�W�U�X�F�W�L�R�Q���R�I���S�O�D�Q�W���K�D�E�L�W�D�W�V����
�x �2�Y�H�U�J�U�D�]�L�Q�J����
�x �2�Y�H�U�K�D�U�Y�H�V�W�L�Q�J�����R�Y�H�U�H�[�S�O�R�L�W�D�W�L�R�Q����
�x �8�Q�F�R�Q�W�U�R�O�O�H�G���F�R�O�O�H�F�W�L�Q�J���P�H�W�K�R�G�V����
�x �8�Q�V�X�V�W�D�L�Q�D�E�O�H���S�U�D�F�W�L�F�H�V����

�W���Œ�š���/�/�X��

���E���>�z� �̂/� �̂� �K�&�� ���E�d�Z���W�Z���E���h�Z�/���>�� �����d�/�s�/�d�/��� �̂� �]�v�� �D���� �/���/�E���>�� ���E�� ��
���Z�K�D���d�/�����W�>���E�d���W�Z�K�� �h���d�/�K�E�U���/�E���<���E�z���U���D���h�Z�/�d�/�h� �̂����E�� ��� �̂K�h�d�, ��
���&�Z�/������

���X���Z�}�o���•���}�(�����v�š�Œ���‰�Œ���v���µ�Œ�]���o���t �}�u���v���]�v�����P�Œ�]���µ�o�š�µ�Œ����
�. �H�Q�\�D��

�: �R�P�H�Q���S�O�D�\���D���F�U�X�F�L�D�O���U�R�O�H���L�Q���W�K�H���D�J�U�L�F�X�O�W�X�U�D�O���V�H�F�W�R�U���R�I���. �H�Q�\�D�����0�D�X�U�L�W�L�X�V���D�Q�G���6�R�X�W�K���$�I�U�L�F�D�����7�K�H�\��
�F�R�Q�W�U�L�E�X�W�H�� �V�L�J�Q�L�I�L�F�D�Q�W�O�\�� �W�R�� �W�K�H�� �F�R�X�Q�W�U�\�
�V�� �I�R�R�G�� �S�U�R�G�X�F�W�L�R�Q�� �D�Q�G�� �U�X�U�D�O�� �G�H�Y�H�O�R�S�P�H�Q�W���� �7�K�H�L�U��
�L�Q�Y�R�O�Y�H�P�H�Q�W���L�V���Y�L�W�D�O���I�R�U���W�K�H���V�H�F�W�R�U�
�V���V�X�F�F�H�V�V���D�Q�G���I�R�U���W�K�H���R�Y�H�U�D�O�O���Z�H�O�O���E�H�L�Q�J���R�I���W�K�H�L�U���F�R�P�P�X�Q�L�W�L�H�V����
�6�R�P�H���F�K�D�U�D�F�W�H�U�L�V�W�L�F���D�V�S�H�F�W�V���R�I���Z�R�P�H�Q�¶�V���U�R�O�H���D�Q�G���S�R�W�H�Q�W�L�D�O���L�Q���W�K�H���D�J�U�L�F�X�O�W�X�U�H���R�I���U�H�O�H�Y�D�Q�W��
�F�R�X�Q�W�U�L�H�V���L�V���D�V���I�R�O�O�R�Z�V����

�D���� �5�R�O�H�V���R�I���: �R�P�H�Q���L�Q���. �H�Q�\�D�Q���$�J�U�L�F�X�O�W�X�U�H����

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

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

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

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

	 �



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

�E���� �3�R�W�H�Q�W�L�D�O���D�Q�G���&�K�D�O�O�H�Q�J�H�V����

�$�F�F�H�V�V���W�R���5�H�V�R�X�U�F�H�V�����$�O�W�K�R�X�J�K���Z�R�P�H�Q���D�U�H���K�H�D�Y�L�O�\���L�Q�Y�R�O�Y�H�G���L�Q���D�J�U�L�F�X�O�W�X�U�H�����W�K�H�\���R�I�W�H�Q���O�D�F�N��
�D�F�F�H�V�V���W�R���F�U�L�W�L�F�D�O���U�H�V�R�X�U�F�H�V���V�X�F�K���D�V���O�D�Q�G�����F�U�H�G�L�W�����D�Q�G���H�[�W�H�Q�V�L�R�Q���V�H�U�Y�L�F�H�V�����2�Y�H�U�F�R�P�L�Q�J���W�K�H�V�H��
�E�D�U�U�L�H�U�V���F�D�Q���H�P�S�R�Z�H�U���Z�R�P�H�Q���D�Q�G���L�P�S�U�R�Y�H���S�U�R�G�X�F�W�L�Y�L�W�\����

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

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

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

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

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

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

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

�0 �D�X�U�L�W�L�X�V��

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

�D�����5�R�O�H�V���R�I���: �R�P�H�Q���L�Q���0�D�X�U�L�W�L�D�Q���$�J�U�L�F�X�O�W�X�U�H����

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

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

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

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

�6�X�S�S�R�U�W�L�Y�H���3�R�O�L�F�L�H�V�����*�R�Y�H�U�Q�P�H�Q�W���S�R�O�L�F�L�H�V���W�K�D�W���S�U�R�P�R�W�H���Z�R�P�H�Q�
�V���S�D�U�W�L�F�L�S�D�W�L�R�Q���L�Q���D�J�U�L�F�X�O�W�X�U�H����
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�5�H�F�H�Q�W�O�\�����E�\���U�H�F�R�J�Q�L�]�L�Q�J���W�K�H���V�L�J�Q�L�I�L�F�D�Q�W���F�R�Q�W�U�L�E�X�W�L�R�Q�V���R�I���Z�R�P�H�Q���L�Q���6�R�X�W�K���$�I�U�L�F�D�Q���D�J�U�L�F�X�O�W�X�U�H��
�D�Q�G���D�G�G�U�H�V�V�L�Q�J���W�K�H���F�K�D�O�O�H�Q�J�H�V���W�K�H�\���I�D�F�H�����W�K�H���V�H�F�W�R�U���L�V���E�H�F�R�P�L�Q�J���L�Q�F�U�H�D�V�L�Q�J�O�\���S�U�R�G�X�F�W�L�Y�H����
�V�X�V�W�D�L�Q�D�E�O�H�����D�Q�G���L�Q�F�O�X�V�L�Y�H�����(�P�S�R�Z�H�U�L�Q�J���Z�R�P�H�Q���I�D�U�P�H�U�V���F�D�Q���O�H�D�G���W�R���H�F�R�Q�R�P�L�F���J�U�R�Z�W�K�����I�R�R�G��
�V�H�F�X�U�L�W�\�����D�Q�G���L�P�S�U�R�Y�H�G���U�X�U�D�O���O�L�Y�H�O�L�K�R�R�G�V���L�Q���6�R�X�W�K���$�I�U�L�F�D����

���X�����P�Œ�]���µ�o�š�µ�Œ���o���s�}�����Ÿ�}�v���o�������µ�����Ÿ�}�v��

�. �H�Q�\�D��

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

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

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

�$�J�U�L�F�X�O�W�X�U�D�O���(�G�X�F�D�W�L�R�Q���D�Q�G���&�R�P�P�X�Q�L�W�\���' �H�Y�H�O�R�S�P�H�Q�W�����7�K�L�V���F�R�X�U�V�H���U�H�T�X�L�U�H�V���D���. �H�Q�\�D��
�&�H�U�W�L�I�L�F�D�W�H���R�I���6�H�F�R�Q�G�D�U�\���(�G�X�F�D�W�L�R�Q�����. �&�6�(�����P�H�D�Q���J�U�D�G�H���' �����3�O�X�V�����R�U���D���&�H�U�W�L�I�L�F�D�W�H���L�Q���)�D�V�K�L�R�Q��
�' �H�V�L�J�Q���/ �H�Y�H�O���������,�W���I�R�F�X�V�H�V���R�Q���D�J�U�L�F�X�O�W�X�U�D�O���H�G�X�F�D�W�L�R�Q���D�Q�G���F�R�P�P�X�Q�L�W�\���G�H�Y�H�O�R�S�P�H�Q�W����

�%�D�F�K�H�O�R�U���R�I���6�F�L�H�Q�F�H���L�Q���$�J�U�L�F�X�O�W�X�U�D�O���(�G�X�F�D�W�L�R�Q���D�Q�G���(�[�W�H�Q�V�L�R�Q�����*�U�D�G�X�D�W�H�V���I�U�R�P���W�K�L�V���S�U�R�J�U�D�P��
�D�F�T�X�L�U�H���O�H�D�G�H�U�V�K�L�S���V�N�L�O�O�V���Q�H�F�H�V�V�D�U�\���W�R���W�U�D�Q�V�I�R�U�P���D�J�U�L�F�X�O�W�X�U�D�O���H�G�X�F�D�W�L�R�Q���D�Q�G���H�[�W�H�Q�V�L�R�Q���L�Q���. �H�Q�\�D��
�D�Q�G���J�O�R�E�D�O�O�\����

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

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

�E���� �$�J�U�L�F�X�O�W�X�U�H���9�R�F�D�W�L�R�Q�D�O���(�G�X�F�D�W�L�R�Q���L�Q���. �H�Q�\�D����

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

�$�J�U�L�F�X�O�W�X�U�H���7�H�F�K�Q�L�F�D�O���9�R�F�D�W�L�R�Q�D�O���(�G�X�F�D�W�L�R�Q���D�Q�G���7�U�D�L�Q�L�Q�J�����$�7�9�( �7������
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�$���Q�D�W�L�R�Q�D�O���V�W�U�D�W�H�J�\���I�R�U���D�J�U�L�F�X�O�W�X�U�D�O���H�G�X�F�D�W�L�R�Q���L�V���F�X�U�U�H�Q�W�O�\���E�H�L�Q�J���G�H�Y�H�O�R�S�H�G���L�Q���. �H�Q�\�D�����Z�L�W�K���W�K�H��
�V�X�S�S�R�U�W���R�I���* �,�=�
�V���$�7�9�(�7���S�U�R�M�H�F�W�����7�K�U�R�X�J�K���F�R�P�S�H�W�H�Q�F�\���E�D�V�H�G���W�U�D�L�Q�L�Q�J���D�O�R�Q�J���D�J�U�L�F�X�O�W�X�U�D�O���Y�D�O�X�H��
�F�K�D�L�Q�V�����V�W�X�G�H�Q�W�V���D�U�H���H�T�X�L�S�S�H�G���Z�L�W�K���S�U�D�F�W�L�F�D�O���V�N�L�O�O�V���W�R���P�H�H�W���O�D�E�R�U���P�D�U�N�H�W���Q�H�H�G�V�����7�R���G�D�W�H�����R�Y�H�U��
�������������V�W�X�G�H�Q�W�V���K�D�Y�H���E�H�H�Q���W�U�D�L�Q�H�G���W�K�U�R�X�J�K���$�7�9�(�7���S�U�R�J�U�D�P�V����

�. �H�Q�\�D���6�F�K�R�R�O���R�I���$�J�U�L�F�X�O�W�X�U�H�����7�K�H���. �H�Q�\�D���6�F�K�R�R�O���R�I���$�J�U�L�F�X�O�W�X�U�H���L�V���D�Q���$�J�U�L�F�X�O�W�X�U�D�O���7�U�D�L�Q�L�Q�J��
�&�R�O�O�H�J�H���X�Q�G�H�U���W�K�H���6�W�D�W�H���' �H�S�D�U�W�P�H�Q�W���R�I���&�U�R�S�V���' �H�Y�H�O�R�S�P�H�Q�W���D�Q�G���5�H�V�H�D�U�F�K�����0�L�Q�L�V�W�U�\���R�I��
�$�J�U�L�F�X�O�W�X�U�H�����/ �L�Y�H�V�W�R�F�N�����)�L�V�K�H�U�L�H�V�����D�Q�G���&�R�R�S�H�U�D�W�L�Y�H�V�������,�W���R�I�I�H�U�V���Y�D�U�L�R�X�V���D�J�U�L�F�X�O�W�X�U�D�O���W�U�D�L�Q�L�Q�J��
�S�U�R�J�U�D�P�V���W�R���H�Q�K�D�Q�F�H���F�D�S�D�F�L�W�\���E�X�L�O�G�L�Q�J���L�Q���W�K�H���D�J�U�L�F�X�O�W�X�U�D�O���V�H�F�W�R�U����

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

�&�X�U�U�L�F�X�O�X�P���5�H�Y�L�H�Z���D�Q�G���8�S�G�D�W�H�V�����7�R���H�Q�V�X�U�H���W�K�D�W���$�7�9�(�7���J�U�D�G�X�D�W�H�V���D�Q�G���L�Q���V�H�U�Y�L�F�H���D�J�U�L�I�R�R�G��
�V�H�F�W�R�U���R�I�I�L�F�H�U�V���P�H�H�W���W�K�H���V�N�L�O�O���U�H�T�X�L�U�H�P�H�Q�W�V���R�I���W�K�H���D�J�U�L�F�X�O�W�X�U�D�O���V�H�F�W�R�U�����F�X�U�U�L�F�X�O�D���D�U�H���U�H�J�X�O�D�U�O�\��
�U�H�Y�L�H�Z�H�G���D�Q�G���X�S�G�D�W�H�G�����7�K�L�V���K�H�O�S�V���W�R���D�O�L�J�Q���W�K�H���H�G�X�F�D�W�L�R�Q���D�Q�G���W�U�D�L�Q�L�Q�J���S�U�R�J�U�D�P�V���Z�L�W�K���W�K�H���H�Y�R�O�Y�L�Q�J��
�Q�H�H�G�V���R�I���W�K�H���L�Q�G�X�V�W�U�\����

�F���� �+�R�U�W�L�F�X�O�W�X�U�H���9�R�F�D�W�L�R�Q�D�O���(�G�X�F�D�W�L�R�Q���L�Q���. �H�Q�\�D��

�+�R�U�W�L�F�X�O�W�X�U�H���Y�R�F�D�W�L�R�Q�D�O���H�G�X�F�D�W�L�R�Q���L�Q���. �H�Q�\�D���S�O�D�\�V���D���F�U�X�F�L�D�O���U�R�O�H���L�Q���W�U�D�L�Q�L�Q�J���L�Q�G�L�Y�L�G�X�D�O�V���L�Q���Y�D�U�L�R�X�V��
�D�V�S�H�F�W�V�� �R�I�� �S�O�D�Q�W�� �F�X�O�W�L�Y�D�W�L�R�Q���� �L�Q�F�O�X�G�L�Q�J�� �0�$�3�V�� �S�U�R�G�X�F�W�L�R�Q�� �D�Q�G�� �D�J�U�L�E�X�V�L�Q�H�V�V�� �U�H�O�D�W�H�G�� �W�R��
�K�R�U�W�L�F�X�O�W�X�U�D�O���S�U�R�G�X�F�W�V�����. �H�Q�\�D�
�V���K�R�U�W�L�F�X�O�W�X�U�H���V�H�F�W�R�U���V�L�J�Q�L�I�L�F�D�Q�W�O�\���F�R�Q�W�U�L�E�X�W�H�V���W�R���W�K�H���F�R�X�Q�W�U�\�
�V��
�H�F�R�Q�R�P�\���W�K�U�R�X�J�K���H�[�S�R�U�W�V���R�I���I�O�R�Z�H�U�V�����I�U�X�L�W�V�����D�Q�G���Y�H�J�H�W�D�E�O�H�V����

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

�. �H�Q�\�D���$�J�U�L�F�X�O�W�X�U�D�O���D�Q�G���/ �L�Y�H�V�W�R�F�N���5�H�V�H�D�U�F�K���2�U�J�D�Q�L�]�D�W�L�R�Q�����. �$�/�5�2�������. �$�/�5�2���S�U�R�Y�L�G�H�V��
�W�H�F�K�Q�L�F�D�O���W�U�D�L�Q�L�Q�J���D�Q�G���U�H�V�H�D�U�F�K���L�Q���Y�D�U�L�R�X�V���D�J�U�L�F�X�O�W�X�U�D�O���V�H�F�W�R�U�V�����L�Q�F�O�X�G�L�Q�J���K�R�U�W�L�F�X�O�W�X�U�H����

�. �H�Q�\�D���3�O�D�Q�W���+�H�D�O�W�K���,�Q�V�S�H�F�W�R�U�D�W�H���6�H�U�Y�L�F�H�����. �(�3�+�,�6�������. �(�3�+�,�6���R�I�I�H�U�V���W�U�D�L�Q�L�Q�J���S�U�R�J�U�D�P�V���I�R�F�X�V�H�G��
�R�Q���S�O�D�Q�W���K�H�D�O�W�K�����L�Q�F�O�X�G�L�Q�J���D�V�S�H�F�W�V���U�H�O�D�W�H�G���W�R���K�R�U�W�L�F�X�O�W�X�U�H����

�. �H�Q�\�D���) �R�U�H�V�W�U�\���5�H�V�H�D�U�F�K���,�Q�V�W�L�W�X�W�H�����. �(�) �5�,�������: �K�L�O�H���S�U�L�P�D�U�L�O�\���I�R�F�X�V�H�G���R�Q���I�R�U�H�V�W�U�\�����. �(�)�5�,���D�O�V�R��
�R�I�I�H�U�V���W�U�D�L�Q�L�Q�J���S�U�R�J�U�D�P�V���U�H�O�D�W�H�G���W�R���K�R�U�W�L�F�X�O�W�X�U�H�����H�V�S�H�F�L�D�O�O�\���L�Q���D�U�H�D�V���O�L�N�H���D�J�U�R�I�R�U�H�V�W�U�\���D�Q�G��
�O�D�Q�G�V�F�D�S�L�Q�J����

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

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

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

	 �



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

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

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

�0 �D�X�U�L�W�L�X�V��

�D���� �$�J�U�L�F�X�O�W�X�U�D�O���(�G�X�F�D�W�L�R�Q���L�Q���0�D�X�U�L�W�L�X�V��

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

�8�Q�L�Y�H�U�V�L�W�\���R�I���0�D�X�U�L�W�L�X�V�������)�D�F�X�O�W�\���R�I���$�J�U�L�F�X�O�W�X�U�H�����7�K�H���)�D�F�X�O�W�\���R�I���$�J�U�L�F�X�O�W�X�U�H�����R�U�L�J�L�Q�D�O�O�\���I�R�X�Q�G�H�G��
�D�V���W�K�H���6�F�K�R�R�O���R�I���$�J�U�L�F�X�O�W�X�U�H���L�Q���������������S�O�D�\�V���D���Y�L�W�D�O���U�R�O�H���L�Q���S�U�R�Y�L�G�L�Q�J���W�U�D�L�Q�H�G���K�X�P�D�Q���U�H�V�R�X�U�F�H�V���I�R�U��
�W�K�H���S�X�E�O�L�F���D�Q�G���S�U�L�Y�D�W�H���D�J�U�L�F�X�O�W�X�U�D�O���V�H�F�W�R�U�V���L�Q���0�D�X�U�L�W�L�X�V�����7�K�H�\���R�I�I�H�U���X�Q�G�H�U�J�U�D�G�X�D�W�H���S�U�R�J�U�D�P�V��
�F�R�Y�H�U�L�Q�J�� �D�� �Z�L�G�H�� �U�D�Q�J�H�� �R�I�� �I�L�H�O�G�V�� �L�Q�F�O�X�G�L�Q�J�� �D�J�U�L�F�X�O�W�X�U�H���� �I�R�R�G�� �V�F�L�H�Q�F�H�� �D�Q�G�� �W�H�F�K�Q�R�O�R�J�\����
�E�L�R�W�H�F�K�Q�R�O�R�J�\�����D�Q�G���P�L�F�U�R�E�L�R�O�R�J�\�����)�R�U���P�R�U�H���L�Q�I�R�U�P�D�W�L�R�Q�����\�R�X���F�D�Q���Y�L�V�L�W���W�K�H���8�Q�L�Y�H�U�V�L�W�\���R�I��
�0�D�X�U�L�W�L�X�V�������)�D�F�X�O�W�\���R�I���$�J�U�L�F�X�O�W�X�U�H���Z�H�E�V�L�W�H����
�' �H�J�U�H�H�V���L�Q���$�J�U�L�F�X�O�W�X�U�D�O���6�F�L�H�Q�F�H�����,�I���\�R�X���D�U�H���L�Q�W�H�U�H�V�W�H�G���L�Q���S�X�U�V�X�L�Q�J���D���G�H�J�U�H�H���L�Q���D�J�U�L�F�X�O�W�X�U�D�O��
�V�F�L�H�Q�F�H���L�Q���0�D�X�U�L�W�L�X�V�����\�R�X���F�D�Q���F�R�P�S�D�U�H���P�X�O�W�L�S�O�H���G�H�J�U�H�H�V���D�Y�D�L�O�D�E�O�H���I�R�U���������������7�K�L�V���Z�L�O�O���K�H�O�S���\�R�X��
�I�L�Q�G���W�K�H���E�H�V�W���I�L�W���I�R�U���\�R�X�U���H�G�X�F�D�W�L�R�Q�D�O���J�R�D�O�V�����)�R�U���P�R�U�H���L�Q�I�R�U�P�D�W�L�R�Q�����\�R�X���F�D�Q���U�H�I�H�U���W�R���W�K�H���>�����7�R�S��
�' �H�J�U�H�H�V���L�Q���$�J�U�L�F�X�O�W�X�U�D�O���6�F�L�H�Q�F�H���L�Q���0�D�X�U�L�W�L�X�V���I�R�U������������

�E���� �$�J�U�L�F�X�O�W�X�U�H���9�R�F�D�W�L�R�Q�D�O���(�G�X�F�D�W�L�R�Q���L�Q���0�D�X�U�L�W�L�X�V��

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

�3�U�H���' �H�J�U�H�H���	 ���9�R�F�D�W�L�R�Q�D�O���$�J�U�L�F�X�O�W�X�U�H���6�F�L�H�Q�F�H�V���F�R�X�U�V�H�V���D�E�U�R�D�G�����7�K�H�U�H���D�U�H���D�O�V�R���R�S�S�R�U�W�X�Q�L�W�L�H�V���W�R��
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�V�S�H�F�L�D�O�L�]�H�G�� �W�U�D�L�Q�L�Q�J�� �L�Q�� �D�U�H�D�V�� �V�X�F�K�� �D�V�� �I�U�X�L�W�� �S�U�R�G�X�F�W�L�R�Q���� �Y�L�W�L�F�X�O�W�X�U�H���� �K�\�G�U�R�S�R�Q�L�F�V���� �D�Q�G��
�D�U�E�R�U�L�F�X�O�W�X�U�H�����(�[�D�P�S�O�H�V���L�Q�F�O�X�G�H���W�K�H���&�D�S�H���3�H�Q�L�Q�V�X�O�D���8�Q�L�Y�H�U�V�L�W�\���R�I���7�H�F�K�Q�R�O�R�J�\�
�V���' �H�S�D�U�W�P�H�Q�W���R�I��
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�,�Q�G�X�V�W�U�\���3�D�U�W�Q�H�U�V�K�L�S�V���D�Q�G���3�U�D�F�W�L�F�D�O���(�[�S�H�U�L�H�Q�F�H�����+�R�U�W�L�F�X�O�W�X�U�H���Y�R�F�D�W�L�R�Q�D�O���H�G�X�F�D�W�L�R�Q���S�U�R�J�U�D�P�V��
�R�I�W�H�Q���F�R�O�O�D�E�R�U�D�W�H���F�O�R�V�H�O�\���Z�L�W�K���L�Q�G�X�V�W�U�\���V�W�D�N�H�K�R�O�G�H�U�V�����L�Q�F�O�X�G�L�Q�J���F�R�P�P�H�U�F�L�D�O���J�U�R�Z�H�U�V�����Q�X�U�V�H�U�L�H�V����
�O�D�Q�G�V�F�D�S�L�Q�J���F�R�P�S�D�Q�L�H�V�����D�Q�G���U�H�V�H�D�U�F�K���R�U�J�D�Q�L�]�D�W�L�R�Q�V�����7�K�H�V�H���S�D�U�W�Q�H�U�V�K�L�S�V���S�U�R�Y�L�G�H���V�W�X�G�H�Q�W�V���Z�L�W�K��
�R�S�S�R�U�W�X�Q�L�W�L�H�V���I�R�U���S�U�D�F�W�L�F�D�O���H�[�S�H�U�L�H�Q�F�H�����L�Q�W�H�U�Q�V�K�L�S�V�����D�Q�G���Z�R�U�N���L�Q�W�H�J�U�D�W�H�G���O�H�D�U�Q�L�Q�J���S�O�D�F�H�P�H�Q�W�V����
�D�O�O�R�Z�L�Q�J���W�K�H�P���W�R���J�D�L�Q���K�D�Q�G�V���R�Q���H�[�S�H�U�L�H�Q�F�H���L�Q���U�H�D�O���Z�R�U�O�G���K�R�U�W�L�F�X�O�W�X�U�D�O���R�S�H�U�D�W�L�R�Q�V�����,�Q�G�X�V�W�U�\��
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�' �H�S�D�U�W�P�H�Q�W���R�I���+�L�J�K�H�U���(�G�X�F�D�W�L�R�Q���D�Q�G���7�U�D�L�Q�L�Q�J�����' �+�(�7�����R�Y�H�U�V�H�H�V���W�K�H���L�P�S�O�H�P�H�Q�W�D�W�L�R�Q���R�I��
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� �̂t �K�d�����E���>�z� �̂/� �̂��}�(���s�K�����d�/�K�E���>������ �h�����d�/�K�E��

� �̂d�Z���E�' �d�, � �̂��K�&���, �K�Z�d�/���h�>�d�h�Z�����s�K�����d�/�K�E���>�����K�h�Z� �̂�� �̂�

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

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

�) �D�V�W���*�U�R�Z�L�Q�J���6�X�E���6�H�F�W�R�U�����+�R�U�W�L�F�X�O�W�X�U�H���L�V���R�Q�H���R�I���W�K�H���I�D�V�W�H�V�W���J�U�R�Z�L�Q�J���V�X�E���V�H�F�W�R�U�V���L�Q���. �H�Q�\�D�����%�\��
�S�X�U�V�X�L�Q�J���Y�R�F�D�W�L�R�Q�D�O���F�R�X�U�V�H�V���L�Q���K�R�U�W�L�F�X�O�W�X�U�H�����L�Q�G�L�Y�L�G�X�D�O�V���F�D�Q���W�D�S���L�Q�W�R���W�K�H���R�S�S�R�U�W�X�Q�L�W�L�H�V��
�R�I�I�H�U�H�G���E�\���W�K�L�V���W�K�U�L�Y�L�Q�J���L�Q�G�X�V�W�U�\�����7�K�H���G�H�P�D�Q�G���I�R�U���V�N�L�O�O�H�G���K�R�U�W�L�F�X�O�W�X�U�L�V�W�V���L�V���L�Q�F�U�H�D�V�L�Q�J�����D�Q�G��
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�3�U�D�F�W�L�F�D�O���6�N�L�O�O�V���' �H�Y�H�O�R�S�P�H�Q�W�����+�R�U�W�L�F�X�O�W�X�U�H���Y�R�F�D�W�L�R�Q�D�O���F�R�X�U�V�H�V���L�Q���. �H�Q�\�D���H�P�S�K�D�V�L�]�H���S�U�D�F�W�L�F�D�O��
�V�N�L�O�O�V���G�H�Y�H�O�R�S�P�H�Q�W�����6�W�X�G�H�Q�W�V���U�H�F�H�L�Y�H���K�D�Q�G�V���R�Q���W�U�D�L�Q�L�Q�J���L�Q���Y�D�U�L�R�X�V���D�V�S�H�F�W�V���R�I���K�R�U�W�L�F�X�O�W�X�U�H����
�L�Q�F�O�X�G�L�Q�J�� �S�O�D�Q�W���S�U�R�S�D�J�D�W�L�R�Q���� �F�U�R�S�� �P�D�Q�D�J�H�P�H�Q�W���� �S�H�V�W�� �D�Q�G�� �G�L�V�H�D�V�H�� �F�R�Q�W�U�R�O���� �L�U�U�L�J�D�W�L�R�Q��
�W�H�F�K�Q�L�T�X�H�V�����D�Q�G���S�R�V�W���K�D�U�Y�H�V�W���K�D�Q�G�O�L�Q�J�����7�K�L�V���S�U�D�F�W�L�F�D�O���H�[�S�H�U�L�H�Q�F�H���H�T�X�L�S�V���V�W�X�G�H�Q�W�V���Z�L�W�K���W�K�H��
�Q�H�F�H�V�V�D�U�\���V�N�L�O�O�V���W�R���H�[�F�H�O���L�Q���W�K�H���I�L�H�O�G����

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

�-�R�E���2�S�S�R�U�W�X�Q�L�W�L�H�V�����+�R�U�W�L�F�X�O�W�X�U�H���Y�R�F�D�W�L�R�Q�D�O���F�R�X�U�V�H�V���R�S�H�Q���X�S���D���U�D�Q�J�H���R�I���M�R�E���R�S�S�R�U�W�X�Q�L�W�L�H�V���L�Q��
�. �H�Q�\�D���� �* �U�D�G�X�D�W�H�V�� �F�D�Q�� �I�L�Q�G�� �H�P�S�O�R�\�P�H�Q�W�� �L�Q�� �Y�D�U�L�R�X�V�� �V�H�F�W�R�U�V���� �L�Q�F�O�X�G�L�Q�J�� �F�R�P�P�H�U�F�L�D�O��
�K�R�U�W�L�F�X�O�W�X�U�H���I�D�U�P�V���� �U�H�V�H�D�U�F�K���L�Q�V�W�L�W�X�W�L�R�Q�V���� �D�J�U�L�E�X�V�L�Q�H�V�V�H�V���� �O�D�Q�G�V�F�D�S�L�Q�J���F�R�P�S�D�Q�L�H�V���� �D�Q�G��
�J�R�Y�H�U�Q�P�H�Q�W���D�J�H�Q�F�L�H�V�����7�K�H���V�N�L�O�O�V���D�F�T�X�L�U�H�G���W�K�U�R�X�J�K���Y�R�F�D�W�L�R�Q�D�O���W�U�D�L�Q�L�Q�J���P�D�N�H���L�Q�G�L�Y�L�G�X�D�O�V��
�K�L�J�K�O�\���H�P�S�O�R�\�D�E�O�H���L�Q���W�K�H���K�R�U�W�L�F�X�O�W�X�U�H���L�Q�G�X�V�W�U�\����
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