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DEAN OF THE FACULTY OF FORESTRY,
KASETSART UNIVERSITY

Asst. Prof. Dr. KOBSAK WANTHONGCHAI

MESSAGE FROM 

 On behalf of Kasetsart University. I wish to extend  
a very warm welcome to all of you to the 8th International 
Hornbill Conference (IHC). In addition, I would like to express 
my sincere thanks to committee of the Hornbill Research 
Foundation in selecting Kasetsart University to co-host this hybrid 
international conference. This is  the fourth of such events as 
the 1st, 2nd and 3rd conferences were held in Thailand in 1992, 
1996 and 2001, respectively. 

 The 8th IHC is jointly organized by Kasetsart University, Thailand Hornbill Research Foundation, 
Department of National Parks, Wildlife and Plant Conservation and Ugyen Wangchuck Institute for Forest 
Research and Training (UWIFORT) and in collaboration with IUCN SSC Hornbill Specialist Group and Mahidol 
University. The 8th IHC with the theme of “Happy Hornbills-Healthy Forests” aims at creating a platform 
for the scientists and conservation practitioners in and outside Asia to present and share their research 
progresses, findings and innovative ideas, as well as to promote long-term ecological and social research 
and conservation partnership among multi-stakeholders in countries with all natural hornbill habitats 
under uncertain environment conditions. 

 Our institute was established over 80 years ago. To celebrate the 86th anniversary of the  
Faculty of Forestry, Kasetsart University, we are organizing this hybrid conference series for the 8th IHC.  
I would like to inform you that this Hybrid Conference is the second international conference under the 
3rd FORTROP (Forestry of Tropical Forests). In addition, the conference objectives are highly relevant with 
the mission of the Faculty of Forestry, Kasetsart University, which we envision to provide ‘Knowledge of 
 the Land and Natural Resources, and to contribute to sustainable development in our country,  
as well as to conserve biodiversity’.  

 It is my hope that this 8th IHC Conference will be a platform to share up-to-date scientific findings 
and best practices of applied hornbill conservation projects that are being implemented across Asia and 
Africa continents, as well as to discuss further research collaborations among the member networks and 
participating scientists and practitioners. 

 I would like to conclude by thanking members of the 8th IHC Organizing Committee and Scientific 
Committee, all participants joining this Hybrid Conference, in particular the co-chairs of the committees 
for making this conference possible.

20th May 2023
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CO-CHAIR OF THE 8TH INTERNATIONAL  
HORNBILL CONFERENCE

Prof. Dr. YONGYUT TRISURAT

MESSAGE FROM 

 On behalf of the host institutions of the 8th 

International Hornbill Conference (IHC), it is our great honour 
to jointly host this Hybrid Conference on 22-24 May 2023 
at the Faculty of Forestry, Kasetsart University (KUFF) in 
Thailand. Thailand has 13 out of 62 species of African and 
Asian hornbills, the family Bucerotidae. Hornbills play an 
important role in dispersing seeds in tropical forests and 
have been referred to as the “farmers of the forest”.   

 In addition, hornbills are useful indicators of forest conditions and man-made disturbances 
as they require large tracts of forest with large trees for nesting and many species of fruiting trees for 
food. The decline of hornbills has affected the dispersal and recruitment of fruit trees especially the  
large-seeded tree species in logged forests from the foothills of the Indian Eastern Himalayas,  
the monsoon evergreen forest in Khao Yai, Thailand and many of the lowland rainforests in Southeast Asia.

 With knowledge of hornbills important role in ecosystem services, Prof. Dr. Pilai Poonswad began 
her study of hornbills in Khao Yai National Park in 1978 and founded the Thailand Hornbill Project (THP) 
in 1979. She also founded the Hornbill Research Foundation in 1993. In 1992, Dr. Pilai Poonswad from 
Thailand and Dr. Alan Kemp from South Africa convened the first workshop on the conservation of Asian 
hornbills in Bangkok and Khao Yai National Park. Since then, the IHCs have been organized almost every 
four years for the past 30 years.

 This is the 8th IHC with the theme of “Happy Hornbills-Healthy Forests” jointly organized by 
that Kasetsart University and Hornbill Research Foundation and co-hosted by Department of National 
Parks, Wildlife and Plant Conservation and Ugyen Wangchuck Institute for Conservation and Environment 
Research. This Hybrid Conference will take place at Kasetsart University in Bangkok, Thailand from  
22-24 May 2023. The 8th IHC will feature six sessional topics ranging from evolutionary biology and 
genetics, hornbill ecology to applied hornbill conservation to minimize impacts from human activities 
and climate change on hornbills.

 I would like to convey my great appreciation to IUCN SSC Hornbill Specialist Group, Mahidol 
University for their collaboration. My acknowledgment is also to my co-chairs (Dr. Vijak Chimchome and 
Dr. George Gale), scientific and organizing committee members, and colleagues for their continuous 
efforts to make this conference possible. Last but not least, I would like to extend my sincere thanks 
to two philanthropists in Singapore, and Wildlife Conservation Society (Thailand-Program) in supporting 
students from Asia and Kasetsart University’s students, respectively to present their research studies.

20th May 2023
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 After nearly two decades of studying hornbills in the wild of Thailand 
and South Africa and the significant degradation of many natural habitats, 
Dr. Pilai Poonswad from Thailand and Dr. Alan Kemp from South Africa 
convened the first workshop on the conservation of Asian hornbills in 
Bangkok and Khao Yai National Park in 1992. Since then, the International 
Hornbill Conferences (IHC) have been organized continuously and are drawing 
experts and representatives from around the world. 

 The 2nd and 3rd workshops were again held in Thailand in Bangkok in 
1996 and in 2001, respectively. The 2nd workshop focused on ecology and 
conservation and the 3rd on ecology, reproduction and populations. After 
many years of covering just Asian hornbills, the 4th International Hornbill 
Conference was held in South Africa in 2005. With the help of National Parks 
Board, the 5th IHC was held in the Singapore Botanic Gardens in 2009 with 
the theme “Challenges for the Future”. In 2010, the 6th IHC was organized by 
the Wild Bird Club of Philippines with the theme entitled “Hornbills and Caring 
Communities; Helping Forests to reflect the integral relationships between 
hornbills and ecological communities and the role they play in ensuring the 
sustainability of forests and in providing ecosystem services. Again, the 7th 
IHC with the theme of “Hornbills; Fly Free, Fly High” was held in Kuching in 
2018.

 Immediately after the 7th IHC, Ugyen Wangchuck Institute for Forest 
Research and Training, Bhutan proposed to host the 8th IHC in the year 
2021 and focused on Range-wide Conservation Strategy and Action 
Planning for Helmeted Hornbill (!"#$%&'()*+#,#'). Unfortunately, the global 
COVID-19 pandemic was spread across the globe in mid-2020. The planned 
8th IHC was rescheduled due to all governments imposed international 
travels, large gathering and onsite meetings. Although, many countries 
lift travel restriction measures and resume most activities as usual after  
early 2022, Bhutan government is still reluctant to be ready to host the 8th 
IHC. 

 The IHC Scientific Committee had a meeting in mid-2022 and designed 
to arrange the hybrid 8th IHC held in Thailand. The upcoming conference will 
be jointly organized by Kasetsart University, Thailand Hornbill Research, and 
Ugyen Wangchuck Institute for Forest Research and Training in collaboration 
with IUCN Hornbill Specialist Group, Mahidol University and Department of 
National Parks, Wildlife and Plant Conservation.
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CONFERENCES BACKGROUND
 The 8th IHC with the theme of “Happy Hornbills-Healthy Forests” 
is organized in conjunction with the is organized by Faculty of Forestry, 
Kasetsart University to celebrate the 80th Anniversary of Kasetsart University. 
The overall objective of this workshop is to 
  1) create a platform for the scientists and conservation 
practitioners in- and outside Asia to present their research progresses, 
findings and innovative ideas; 
  2) provide a forum for the exchange of views, dissemination of 
ideas and the development of possible future collaborations between the 
local and international scientists and practitioners; 
  and 3) promote long-term ecological and social research and 
conservation partnership among multi-stakeholders in all natural hornbill 
habitat countries under uncertainty environment conditions. 

The 8th IHC includes six sessional topics as follows: 
 1) Hornbill evolutionary biology and genetics; 
 2) Hornbill ecology (feeding, roosting and nesting ecology & 
behaviour; population estimations and monitoring); 
 3) Functional role of hornbills (studies on seed dispersal, frugivory); 
 4) Threats to hornbills (studies evaluating threats to hornbills due to 
hunting, logging, forest loss, trade, etc.); 
 5) Impacts of Climate Change on hornbills; 
 and 6) Applied hornbill conservation – including community-based 
conservation, captive breeding, re-introduction, nest-boxes, etc.
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Overall Programs
Monday, 22nd May 2023  

Time Room Session

8:00 – 9:00
Sa-nga Suppasri 
3rd Floor, 60 Years Building

Conference Registration

9:00 – 9:45

Sa-nga Suppasri 
3rd Floor, 60 Years Building

Opening Ceremony:
• Welcoming Remarks 

    Dr. Rungnapar Pattanavibool  
    Deputy Director-General of the Department of National Parks, 

      Wildlife and Plant Conservation

• Opening Remarks
 Assist. Prof. Dr. Kobsak Wanthongchai  
    Dean of Faculty of Forestry, Kasetsart University (KUFF

Moderator: Dr. Jongdee To-im

9: 45 – 10:30

Sa-nga Suppasri 
3rd Floor, 60 Years Building

Openning Keynote:
    Long-term ecological and social research and 
conservation in uncertain environmental conditions

                       Dr. Woraphat Arthayukti
                       President of Thailand Hornbill Research Foundation

10:30 – 11:00 Coffee Break

11:00 – 12:00  

Sa-nga Suppasri 
3rd Floor, 60 Years Building

Presentation Session:  
Impacts of Climate Change on hornbills (Part 1/2)

Chairman: Prof. Dr. Yongyut Trisurat
Assistant: Ms. Benchawan Meeamnart

12:00 – 13:00 Lunch

13:00 – 15:20

Sa-nga Suppasri 
3rd Floor, 60 Years Building

Presentation Session:  
Threats and Impacts of Climate Change on Hornbills 
(Part 2/2)

Chairman: Assist. Prof. Dr. Vijak Chimchome
Assistant: Ms. Nutthinee Sirichan

15:20 – 16:00 Coffee Break

16:00 – 18:00

Room 104 
1st Floor, 60 Years Building

Poster Presentation Session, Photo Presentation, 
and Exhibitions 

Chairman: Dr. Chattraphas Pongcharoen 
Assistant: Mr.Thanapong Fueakong 

18:00 – 20:00

KUFF Garden Welcome Reception 
Dinner Talk: 

Emeritus Prof. Dr. Pilai Poonswad 
Advisor of Thailand Hornbill Research Foundation 

Fire Dance and Kaw Liga Dance by KUFF Students 
Moderator: Mrs. Bee Choo Strange



Overall Programs
Tuesday, 23rd May 2023

Time Room Session

8:00 – 9:00
Sa-nga Suppasri 
3rd Floor, 60 Years Building

Conference Registration/Hornbill’s story (Clip VDO)

9:00 – 9:45

Sa-nga Suppasri 
3rd Floor, 60 Years Building

Keynote Presentation 2: 
Research and Conservation of Hornbills in Africa 

Dr. Lucy Kemp
Co-chair of IUCN SSC Hornbill Specialist Group 

Moderator: Dr. Jongdee To-im

9:45 – 10:20 Coffee Break

10:20 – 12:00  

Sa-nga Suppasri 
3rd Floor, 60 Years Building

Presentation Session: 
Applied Hornbill Conservation (Part 1/4)

Chairman: Assoc. Prof. Dr. George Gale
Assistant: Ms. Kanlayanee Juakwoen

FORTROP  
3rd Floor, 60 Years Building

Presentation Session: 
Hornbill Ecology (Part 1/3)

Chairman: Asst. Dr. Rohit Naniwadekar
Assistant: Ms. Benjamas Boonyuen

12:00 – 13:00 Lunch

13:00 – 13:45

Sa-nga Suppasri 
3rd Floor, 60 Years Building

Keynote Presentation 3: 
The future for hornbills in the face of local and 
global change: insights from long-term ecological 
monitoring and conservation action in the Eastern 
Himalaya 

Dr. Aparajita Datta
Nature Conservation Foundation, India  

13:45 – 14:20 Coffee Break

14:20 – 16:20

Sa-nga Suppasri 
3rd Floor, 60 Years Building

Presentation Session: 
Applied Hornbill Conservation (Part 2/4)

Chairman: Assist. Prof. Dr. Warong Suksavate
Assistant: Ms. Praewa Mahaphol

FORTROP  
3rd Floor, 60 Years Building

Presentation Session: 
Hornbill Ecology (Part 2/3)

Chairman: Asst. Prof. Dr. Vijak Chimchome
Assistant: Ms. Natthanicha Chookaew
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Overall Programs
Wednesday, 24th May 2023  

Time Room Session

8:00 – 9:00
Sa-nga Suppasri 
3rd Floor, 60 Years Building

Conference Registration/Hornbill’s story (Clip VDO)

9:00 – 9:45

Sa-nga Suppasri 
3rd Floor, 60 Years Building

Keynote Presentation 4: 
Conservation Message from Bhutan  

His Excellency Dasho Paljor J. Dorji
Ugyen Wangchuck Institute for Forest Research and Training, Bhutan  

Moderator: Dr. Jongdee To-im

9:45 – 10:20 Coffee Break

10:20 – 12:00  

Sa-nga Suppasri 
3rd Floor, 60 Years Building

Presentation Session: 
Applied Hornbill Conservation (Part 3/4)

Chairman: Dr. Caroline Dingle
Assistant: Ms. Benchawan Meeamnart

FORTROP  
3rd Floor, 60 Years Building

Presentation Session: 
Hornbill Ecology (Part 3/3)

Chairman: Dr. Lisa Nupen
Assistant: Mr. Pronthep Boonprom

12:00 – 13:00 Lunch

13:00 – 14:40  

Sa-nga Suppasri 
3rd Floor, 60 Years Building

Presentation Session: 
Hornbill Evolutionary Biology and Genetics 

Chairman: Dr. Chalita Kongrit
Assistant: Ms. Chayanee Raknim

FORTROP  
3rd Floor, 60 Years Building

Presentation Session: 
Applied Hornbill Conservation (Part 4/4)

Chairman: Dr. Sherub
Assistant: Mr. Jedsada Noo-wong

14:40 – 15:10 Coffee Break

15:10 – 15:30

Sa-nga Suppasri 
3rd Floor, 60 Years Building

SSC Report/Awards/Conference Summary   
Moderator: Mrs. Bee Choo Strange, 

Dr. Jongdee To-im, 
and Dr. Nanida Sutummawong

15:30 – 16:00

FORTROP  
3rd Floor, 60 Years Building

Warp Up and Summary  
Moderator: Mrs. Bee Choo Strange, 

Dr. Jongdee To-im, 
and Dr. Nanida Sutummawong
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Overall Programs
Thursday, 25th May 2023

Time Room Session

8:00 – 9:00
Sa-nga Suppasri 
3rd Floor, 60 Years Building

Conference Registration/Hornbill’s story (Clip VDO)

9:00 – 12:00

FORTROP 
3rd Floor, 60 Years Building

Workshop II: Study Design (max 20 persons)   
Dr. Rohit Naniwadekar

Nature Conservation Foundation, India  

12:00 – 13:00 Lunch

13:00 – 16:00

FORTROP 
3rd Floor, 60 Years Building

Workshop I: Wiring manuscript for journal 
publication (no limit)    

Assoc. Prof. Dr. George Andrew Gale
King Mongkut’s University of Technology (KMUTT) at Bangkhuntian Campus)

(Optional Program)

Friday, 26th-30th May 2023
Field Excursion at Khao Yai National Park, 

Nakhon Ratchasima Province
 (Optional Program)  

4
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Brief about resource person: 
 Woraphat is a former professor at Bangkok’s Chulalongkorn University, and a former 
corporate executive in the Thai Business Unit of a US Company. After his retirement,  
he became a Buddhist monk in a forest monastery in North Eastern Thailand for one rain 
retreat, and became interested in the conservation of the flora and fauna of Thailand’s 
remaining forests, where forest monks roam in their search for wisdom. Dr. Woraphat has 
been president of the Hornbill Research Foundation since 2015. He has written a number 
of books in the Thai language, and is currently the editor of a book being written on the 
work and lives of researchers who spend their time in various forests studying and looking 
after hornbills, in the midst of difficulties and sometimes danger working in the remaining 
pristine forests of Thailand.

Summary of the keynote presentation:  
 The presentation will focus on the work undertaken over the past 40 years  
by Thailand’s Hornbill Research Team. The main points will focus on the initial challenges 
to undertake research in the forests without modern climbing equipment, the development 
of a method to extend natural Hornbills nest cavity lives and increase the propagation of 
hornbill chicks in forest areas, description of a socio-economic solution to prevent poaching 
of hornbill chicks, and Thailand’s first forays into the release of hornbills in former habitats 
where they were poached to extinction several decades ago.

Dr. Woraphat Arthayukti
President of Thailand Hornbill Research Foundation

Keynote Presentation
Long-term ecological and social research and conservation 
in uncertain environmental conditions
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Brief about resource person: 
 Her main interest is how to take sound scientific evidence and use that to formulate 
on-the-ground conservation action, that considers socio-economic realities, cultural 
sensitivities, and conservation biology. She has been privileged to work on conservation 
projects in both Namibia and South Africa including black rhino, wild dog, cheetah, high 
value plants species, community-based natural resource management and food security 
for communities living in national parks. My greatest need is to be in wild places and  
so I see it as my duty to do all I can to help keep wild places wild.  As a conservation 
biologist she feels that the Southern Ground-hornbill, as a flagship species, is an excellent 
candidate for testing conservation tools, and connecting people throughout southern 
Africa through a common conservation interest, and growing love for this icon of our 
savannahs.
Summary of the keynote presentation:  
 I will share our lessons of what has, and hasn’t, worked in the research and 
conservation of Southern Ground-hornbill over the past 25 years and where the IUCN SSC 
Hornbill Specialist Group would like to take the conservation of all African hornbill species. 
The Southern Ground-hornbill is a long-lived, cooperative breeder, with complex social 
structures making it a very difficult species to work with, in many respects similar to the 
African wild or painted dog. In the decades of testing new conservation tools as the 
research unfolded new possibilities, we have learnt how to hand-rear and reintroduce this 
species, monitor nests with minimal invasion, develop artificial nests well accepted and 
successfully fledging chicks, understand and use cultural value and use as a conservation 
asset, restoration using nests and education and build an inclusive citizen science network 
that is reaching areas where conventional atlassing is insufficient. The greatest threat this 
species currently faces is from spent-lead ammunition, presenting that same conservation 
threat that led to the almost complete decimation of the Californian Condor. By necessity 
our work requires a multi-disciplinary approach and collaborations with all sectors of 
society are critical if this species has a chance of survival. A custodianship model, using 
traditional leadership structures, is bearing fruit. These lessons are now paving the way 
for the first ecological research into the dramatically under-studied Northern or Abyssinian 
Ground-hornbill. With pilot projects underway in Ghana and Senegal we are laying the 
groundwork for a full-range collaborative study to gather sufficient biological data to 
undertake a conservation planning workshop for the species, which faces all the same 
threats as the Southern. I then present a summary of the research and funding needs for 
our other threatened hornbills to enable adequate conservation listing, that in turn,  
will allow for fund raising to enable the conservation.  

Dr. Lucy Kemp
Project manager Mabula Ground Hornbill Project

Co-chair (Africa) of IUCN SSC Hornbill Specialist Group
Fascilitator IUCN SSC Conservation Planning Specilaist Group 

Keynote Presentation
Research and Conservation of Hornbills in Africa
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Brief about resource person: 
 Aparajita’s interests are in plant–animal interactions in rainforests, tropical forest 
dynamics and tree phenology, understanding human impacts on wildlife, and engaging 
with people for conservation. She and her team have been primarily engaged in long-term 
research, monitoring and conservation of hornbills in the Eastern Himalaya for 20 years. 
Currently, conservation work is focussed on protecting hornbills and forest habitats 
through partnerships with communities and the government. When she not in the field, 
she enjoys watching and photographing birds and plants in urban-rural habitats and 
making eBird lists.  She has written several books for children, co-authored !"##$% &'%
(")*+,-+.% /"+0#$-1% +% 2#.0% 3)40#% +*0% ,&5#046#0% +% 7&&8% (6% 6-#% 9##6% &'% :4;4*3% !-4*3$1%%
!<#*6=594;#%>#+"$%&'%?4.0.4'#%@#$#+",-%+*0%A&*$#";+64&*%4*%B*04+. She is the Co-Chair of 
the IUCN SSC Hornbill Specialist Group.

Dr. Aparajita Datta
Senior Scientist, Nature Conservation Foundation, India 
Co-chair (Asia) IUCN SSC Hornbill Specialist Group

Keynote Presentation
The future for hornbills in the face of local and global 
change: insights from long-term ecological monitoring  
and conservation action in the Eastern Himalaya
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Summary of the keynote presentation:  
 I will synthesize and present some of our long-term data to speak about the insights 
gained from 20 years of long-term ecological research and monitoring of hornbills  
in multiple sites in the Eastern Himalaya in terms of understanding the status of populations, 
their functional role, breeding and the role and impact of local threats as well as global 
factors such as climate change. Our long-term data on nest occupancy, timing of nesting, 
nesting duration and nesting success of three hornbill species shows some changes or 
‘anomalies’ in breeding patterns in recent years. I will present some evidence to show that 
these anomalies may be linked to the El Niño phenomenon and climate change. Long-
term monitoring of fruiting patterns also shows shifts in timing for some hornbill food 
plants. Monitoring of hornbill populations in some key sites suggests some stability and 
resilience, however there are increasing local threats due to habitat loss and degradation. 
Monitoring of roost sites has pointed to annual fluctuations linked to local threats such as 
infrastructure development and habitat degradation. Hornbills play a key role as seed 
dispersers functionally and their decline is likely to have consequences for regeneration 
of key food plants in the landscape. While key hornbill populations exist in a few Protected 
Area sites, their distribution and occurrence outside is affected by hunting and habitat 
loss. Our work over 20 years indicates that hunting remains a greater direct threat to 
hornbills and needs to be addressed at a wider scale than currently achieved. Given that 
hornbills range over large areas and these landscapes outside are greater in extent,  
it is important to consider these areas for conservation. Our engagement with communities 
for hornbill conservation outside PAs has focused on partnerships with forest officials, 
indigenous youth, activists, leaders, politicians, citizens, and donors. While this has 
succeeded to some degree in terms of greater awareness, interest, and love for hornbills 
and even funding support from citizens, on-ground changes to threats such as illegal 
logging have been a major ongoing challenge to address. Scaling the existing conservation 
model to other areas in the landscape will require greater investment in outreach, 
partnership-building, while changes in policy and governance of forest areas and 
strengthening local community institutions will be critical to protecting habitats and 
hornbill populations in future.



18 19

Brief about resource person: 
 Dasho Paljor Jigmie Dorji is currently serving as Special Advisor to National 
Environment Commission (NEC), Royal Government of Bhutan. Dasho had held many 
other diplomatic positions throughout his career. He is the recipient of Coronation Gold 
Medal, UNEP Global Laureate of work on Protection of black-necked cranes in Bhutan, 
Officer of the Order of the Golden Ark (The Netherlands) for Environment Conservation, 
Jigme Singye Wangchuck Conservation award for excellence in policy leadership and 
Balipara Land and Tract Foundation. Dasho is the founder of Royal Society for the 
Protection of Nature in Bhutan (RSPN), founder President of the Bhutan Ornithological 
Society and founder President of the Bhutan Ecological Society (BEST). Dasho has also 
published papers regarding the black-necked crane in Bhutan, distribution and conservation 
of tiger and elephants in Bhutan. “On the wings of prayer”, is a twenty-minutes documentary 
film published out of his conservation passion and still is one of the nature enthusiasts  
in the country.

His Excellency Dasho Paljor J. Dorji
Ugyen Wangchuck Institute for Forest Research 
and Training, Bhutan   

Keynote Presentation
Conservation Message from Bhutan
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Brief about resource person: 
 De. Pilai has an M.Sc. in Microbiology from Mahidol University and a Ph.D. in Avian 
Ecology from Osaka City University, Japan. Her field of expertise is Avian Parasitology and 
Avian Biology and Ecology. She began her study of hornbills in Khao Yai National Park  
in 1978 and founded the Thailand Hornbill Project (THP) in 1979. She also founded the 
Hornbill Research Foundation in 1993. She is the representative of Thailand in the 
International Ornithologists’ Union. She has retired from her work as Professor of Biology 
at Mahidol University. She has received numerous honors and awards for her scientific 
work and contribution to conservation including the 2006 Rolex Award for Enterprise 
from Rolex SA, Switzerland and the Dushi Mala Medal for Great Eminence in Science from 
His Majesty King Bhumibol in 2007, the highest national award. 

Summary of the keynote presentation:  
 The talk is aimed to motivate researchers and conservationists to work on hornbill 
research and conservation. Collaboration and support are needed equally from the global 
community. With over 40 years of experience, she can address common problems and 
their solutions while providing all participants a venue for questions and answers.

Emeritus Prof. Dr. Pilai Poonswad
Honourable Advisor to Thailand Hornbill Research Foundation  

A NIGHT TALK
40 years of Experience of long-term Hornbill Research  

and Moving Forward
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X#&)C+(!)(5I+5)!1O!BC5!01U!505Q#B+1%!*+(#*+#%!1*!Q#0058!O1*5)B)!C#P+B#B),!UC+IC!%55.!I1%)I+1')!I1%)5*Q#B+1%!#%.!
*5)B1*#B+1%!5g1*B)K!?C+)!I#%!P5!')5.!O1*!BC5!I1%)5*Q#B+1%!#%.!*5)B1*#B+1%!1O!7#0#P#*!F+5.!L1*%P+00)!#%.!BC5+*!
BC*5#B5%5.!C#P+B#BK

<#6=("-4>!f+IC5!G1.500+%&,!6+1I0+G#B5,!7#a5%B,!E+(#*+#%

;!#$%&$'(")*+&%",-'(./00"1-2(3+&/-("W"4$%$+'5*"6$7+'&8$(&"-9":-&+(;"=>?"@%8+./"A-00$B$<"CF"D$8.+002'<"E$'+0+<"G(3/+
!"#$%%&'($)*+),"-./0$%"123-+45"3$K/M+8+3+&*/0^^HB8+/0F5-8
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!"#$%&'()&*'%+&*,$-+)&.%,,$/+&0()(&/(
::19(&)(:;&8(<"'(:=:>(?8'@+29(#)1*,+,1#,A

B$)-J@4#&1.$);#&%(&$;"(3("#4%"6&0,$)%$%+()4&$O#1%4&%."##&.(")*+,,&40#1+#4&&
+)&)("%.#")&8#4%#")&!.$%4

"+..C#*BC!6+%+U#05!M;,!f#8#%B#*#!6+)U#)!;,!Y+)C#0!"#.5T#*!;,!#%.!E1C+B!f#%+U#.5T#*!;

! ?C5!I1%Q5*)+1%!1O!(*+G#*8!O1*5)B!B1!#&*1O1*5)B*8!(0#%B#B+1%)!+)!1%5!1O!BC5!G#e1*!.*+Q5*)!1O!B*1(+I#0!O1*5)B!
01))!+%!)1'BC!#%.!)1'BC$5#)B!H)+#K!?C5)5!01U0#%.!C#P+B#B)!#*5!#0)1!I*+B+I#0!C#P+B#B)!O1*!G'0B+(05!C1*%P+00!)(5I+5)K!
?C5*5O1*5,!+B!+)!+G(5*#B+Q5!B1!.5B5*G+%5!BC5!+G(#IB)!1O!O1*5)B!I1%Q5*)+1%!1%!BC*5#B5%5.!C1*%P+00)K!R%!BC5!A5)B5*%!
NC#B)!P+1.+Q5*)+B8!C1B)(1B!1O!R%.+#,!->K-_!1O!O1*5)B)!U5*5!I1%Q5*B5.!B1!#&*1O1*5)B*8!(0#%B#B+1%)!P5BU55%!;b93!
B1!93;-K!R%!BC5!%1*BC5*%!A5)B5*%!NC#B),!O1*5)B5.!C#P+B#B)!I1%B+%'5!B1!P5!I1%Q5*B5.!B1!#&*1O1*5)B*8!(0#%B#B+1%)!
1O!*'PP5*,!I#)C5U!#%.!G#%&1!#B!#%!#0#*G+%&!*#B5K!?C5!F*1B5IB5.!H*5#)!+%!BC5!*5&+1%!#*5!*5)B*+IB5.!B1!C+&C5*!
505Q#B+1%),!U+BC!*5G%#%B!(#BIC5)!1O!&1Q5*%G5%B$1U%5.!E5)5*Q5.!/1*5)B)!#%.!(*+Q#B5!O1*5)B)!+%!01U5*!505Q#B+1%)K!
?C+)!)B'.8!#+G5.!B1!.5B5*G+%5!BC5!+G(#IB)!1O!O1*5)B!I1%Q5*)+1%!1%!BC*55!C1*%P+00!)(5I+5),!BC5!N*5#B!L1*%P+00,!
3I408%9* H#4%8$#9,!7#0#P#*!F+5.!L1*%P+00,!1$2"8(4%408%9* 4%8%$(2I9! #%.!7#0#P#*!N*58!L1*%P+00,!D4F408%9*
,8#90I9K!A5!')5.!Q#*+#P05$U+.BC!0+%5!B*#%)5IB!)'*Q58!#I*1))!)+a!I#B5&1*+5)!1O!0#%.$')5!B8(5)!+%!#((*1a+G#B508!
;>,333!TG:(0#%.)I#(5K!H00!1BC5*!0#%.$')5)!5aI5(B!F*1B5IB5.!H*5#)!U5*5!+%!01U5*!505Q#B+1%)K!A5!')5.!Q#*+#P05$
U+.BC!0+%5!B*#%)5IB!)'*Q58)!V%!l!;\@!B*#%)5IB)W!I1Q5*+%&!;-^K>!TG!VI#K!93!TG!+%!5#IC!0#%.$')5!B8(5W!B1!5)B+G#B5!
C1*%P+00!.5%)+B+5)K!A5!*5I1*.5.!#!B1B#0!1O!;92!.5B5IB+1%)!VI#00)!#%.!Q+)'#0!1P)5*Q#B+1%)W!1O!O1'*!C1*%P+00!)(5I+5),!!
N*5#B!L1*%P+00<! ;>,!7#0#P#*!N*58!L1*%P+00<! ^@,!7#0#P#*!F+5.!L1*%P+00<! ->! #%.! R%.+#%!N*58!L1*%P+00<! 9K!!
A5!.+.!%1B!5)B+G#B5! BC5!.5%)+B8!1O! BC5! R%.+#%!N*58!L1*%P+00! )+%I5!U5!C#.!1%08! BU1!.5B5IB+1%)K!A5!')5.!#!!
G'0B+$I1Q#*+#B5!.+)B#%I5!)#G(0+%&!#((*1#IC!B1!5)B+G#B5!.5%)+B+5)!1O!.+g5*5%B!C1*%P+00!)(5I+5)!#I*1))!O1*5)B5.!
C#P+B#B)!#%.!#&*1O1*5)B*8!(0#%B#B+1%)K!HG1%&!BC5!BC*55!)(5I+5),! BC5!7#0#P#*!N*58!L1*%P+00!V9K2!X1IT):TG9,!
b>_!cR<!;K2!=!@K;W!U#)!I1GG1%5)B,!O1001U5.!P8!7#0#P#*!F+5.!L1*%P+00!V;K9-!X1IT):TG9,!b>_!cR<!3K^!=!9K3W!
#%.!N*5#B!L1*%P+00!V3K>!X1IT):TG9,!b>_!cR<!3K9!=!3KbWK!?C5!1Q5*#00!G5#%!Vb>_!cRW!.5%)+B8!1O!C1*%P+00)!V(1105.!
#I*1))!)(5I+5)W!U#)!C+&C5*!+%!BC5!01U$505Q#B+1%!E5)5*Q5.!/1*5)B)!q;>K^!X1IT):TG9!Vb>_!cR<!;3K9!$!9@K@Wr!BC#%!
+%!BC5!F*1B5IB5.!H*5#)!q;K-!X1IT):TG9!Vb>_!cR<!3K>!$-K2Wr!UC+IC!U5*5!+%!BC5!C+&C!505Q#B+1%),!C+&C0+&CB+%&!BC5!
Q#0'5!1O!01U$505Q#B+1%!O1*5)B)!O1*!C1*%P+00)K!?C5!G5#%!.5%)+B+5)!1O!C1*%P+00)!V(1105.!#I*1))!)(5I+5)W!U5*5!C+&C5*!
+%!E5)5*Q5.!/1*5)B)!BC#%!F*+Q#B5!/1*5)B)!q-K>!X1IT):TG9!Vb>_!cR<!;K^!=!2KbWr,!c#)C5U!F0#%B#B+1%)!q-K^!X1IT):
TG9!Vb>_!cR<!;K2!=!\K9Wr,!E'PP5*!F0#%B#B+1%)!q9K9!X1IT):TG9!Vb>_!cR<!3Kb!=!>K9Wr!#%.!7#%&1!F0#%B#B+1%)!q;K3!
X1IT):TG9!Vb>_!cR<!3K-!=!9K\Wr,!C+&C0+&CB+%&!BC5!%5&#B+Q5!+G(#IB!1O!O1*5)B!I1%Q5*)+1%!1%!C1*%P+00)K!?C+)!)B'.8!
C+&C0+&CB)!;W! BC5!Q#0'5!1O!'%(*1B5IB5.! 01U$505Q#B+1%! O1*5)B)! O1*!C1*%P+00),!9W! BC5! +%#.5`'#I8!1O! BC5!5a+)B+%&!
C+&C$505Q#B+1%!F*1B5IB5.!H*5#)!O1*!C1*%P+00)!#%.!-W!BC5!%5&#B+Q5!+G(#IB)!1O!O1*5)B!I1%Q5*)+1%!B1!#&*1O1*5)B*8!
(0#%B#B+1%)!1%!C1*%P+00)K!!!

<#6=("-4>!S#%.$')5!IC#%&5,!S1U$505Q#B+1%!O1*5)B),!c1%)5*Q#B+1%,!d%.5G+I,!L1*%P+00),!A5)B5*%!NC#B)

;"\+&2'$"A-(%$'K+&/-("1-2(3+&/-(<"!P!!<"!N&*"=+/(<"D/I+;(+B+'"1/'%&"?&+B$<"=;%2'2<"E+'(+&+M+<"G(3/+"_gZZ!g
!"#$%%&'($)*+),"-./0$%"123-+45"%/33*+'&*H(59V/(3/+F-'B
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/.#&:$4U@#&:"+4+4&V&%.#&?$4%&$)-&?"#4#)%&4+%@$%+()&

i5))+I#!S55!M;,!#%.!H%'e!i#+%!9

! ?C5!L50G5B5.!L1*%P+00!VLLW!!"#$%&'()*+#,#'!+)!1%5!1O!BC5!0#*&5)B!C1*%P+00!)(5I+5)!+%!"1'BC5#)B!H)+#K!
RBj)!'%+`'5!)10+.!I#)`'5!+)!+%!C+&C!.5G#%.!#I*1))!H)+#!#)!G#B5*+#0!O1*!I#*Q5.!e5U505*8!#%.!1*%#G5%B)K!RB!C#)!
P55%!0+)B5.!1%!H((5%.+a!R!1O! BC5!c1%Q5%B+1%!1%!R%B5*%#B+1%#0!?*#.5! +%!d%.#%&5*5.!"(5I+5)!1O!A+0.!/#'%#!
#%.!/01*#!VcR?d"W!)+%I5!;b^>K!L1U5Q5*,!5)I#0#B+%&!.5G#%.,!I1'(05.!U+BC!+%#.5`'#B5!5%O1*I5G5%B!+%!)5Q5*#0!
I1'%B*+5),!C#)!05.!B1!#!*5I5%B!)'*&5!+%!+005&#0!B*#.5K!R%!0#B5!93;>!BC+)!)'*&5,!I1GP+%5.!U+BC!1%&1+%&!C#P+B#B!01)),!
BC5!)(5I+5)j!I1%)5*Q#B+1%!)B#B')!+%!BC5!Rscf!E5.!S+)B!1O!?C*5#B5%5.!"(5I+5)!U#)!'($0+)B5.!O*1G!f5#*!?C*5#B5%5.!
B1!c*+B+I#008!d%.#%&5*5.K!?C5!85#*!93;2!)#U!BU1!5Q5%B)!1II'**+%&!#)!#!*5)'0B!=!BC5!#.1(B+1%)!1O<!;W!BC5!Rscf!
G1B+1%!Acc$93;2!E5)$33b!c1%)5*Q#B+1%!1O! BC5!L50G5B5.!L1*%P+00! #B! BC5! Rscf!A1*0.!c1%&*5))t! #%.!!
9W!cR?d"!c1F;^!E5)10'B+1%!c1%OK! ;^K;;!c1%)5*Q#B+1%!1O! #%.!?*#.5! +%!L50G5B5.!L1*%P+00! #B! BC5!cR?d"!
c1%O5*5%I5!1O! BC5!F#*B+5)! ;^K!61BC! *5)10'B+1%)!'*&5! O1*! 5%C#%I5! I1%)5*Q#B+1%! 5g1*B)! #*1'%.! BC5! )(5I+5),!
G#%#&5G5%B! 1O! B*#.5! #%.! )#U! BC5!.5Q501(G5%B! 1O! #! *5&+1%$U+.5! #IB+1%!(0#%! +%! 93;^! $! 93;\,! #)!U500! #)!!
BC5!O1*G#B+1%!1O!BC5!L50G5B5.!L1*%P+00!A1*T+%&!N*1'(!VLLANW!'%.5*!BC5!#')(+I5)!1O!BC5!Rscf!""c!L1*%P+00!
"(5I+#0+)B!N*1'(!B1!+G(05G5%B!#IB+1%)!)B+('0#B5.!+%!BC5!(0#%K!?C+)!(*5)5%B#B+1%!)'GG#*+)5)!BC5!P#IT$)B1*8!1O!!
BC5!LL!+%!BC5!B*#.5!#%.!'(.#B5)!1%!#IB+1%)!I#**+5.!1'B!P8!BC5!Rscf!""c!LLAN!B1$.#B5K!A5!#0)1!#+G!B1!
5G(C#)+Z5!#*5#)!UC5*5!LLAN!+)!.1+%&!U500!#%.!UC5*5!U5!O1*5)55!I1005IB+Q5!#IB+1%)!I1'0.!P5!*#G(5.!'(K

<#6=("-4>!L50G5B5.!L1*%P+00,!?*#.5,!c#)`'5

;!=+(3+/"\+&2'$<"A--'3/(+&-'%"-9"&*$"GJA\"??A",$08$&$3",-'(./00"#-'M/(B")'-27
N":/'3L/9$"G(&$'(+&/-(+0"@%/+

!"#$%%&'($)*+),"-./0$%"123-+45"I$%%/5+F0$$H8+(3+/F-'BF%B
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!"#$%&'()&*'%+&*,$-+)&.%,,$/+&0()(&/(
!!"#$%&$!'%($)*+$!,!-$.(+/01#$2&"3404"245
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!"#$%&'()&*'%+&*,$-+)&.%,,$/+&0()(&/(
::19(&)(:;&8(<"'(:=:>(?8'@+29(#)1*,+,1#,A

Applied Hornbill Conservation
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A@11#443@,&W"##-+);&(3&8"+)C,#-&'(")*+,,4&K!"(HG%2%88"#$I9*4%88I,(2I9L&&
$%&%.#&?.(#)+X&Y((&

7#*+)#!618.!M;

! FC15%+a!u11!C#)!#! 01%&!C+)B1*8!1O!P*55.+%&!EC+%1I5*1)!L1*%P+00)! V3I408%9* 8"#$%408%9W! +%!I#(B+Q+B8K!!
A5!)'II5))O'008!(*1.'I5.!;;!EC+%1I5*1)!L1*%P+00!IC+IT)!1Q5*!BC5!85#*)!P'B!C#Q5!%5Q5*!P55%!)'II5))O'0!U+BC!
A*+%T05.!L1*%P+00)!V!"(HG%2%88"#$I9*4%88I,(2I9WK!R%!93;^,!.'5!B1!BC5+*!0#IT!1O!P*55.+%&!+%!BC5!(#)B!O5U!85#*),!!
U5!.5I+.5.!B1!)8)B5G#B+I#008!G1.+O8!1'*!C')P#%.*8!#%.!G#%#&5G5%B!(*1B1I10!P#)5.!1%!5%Q+*1%G5%B#0!I1%.+B+1%)!
O1'%.!+%!BC5+*!%#B+Q5!*#%&5,!U+BC!BC5!#+G!B1!+%.'I5!P*55.+%&K!A5!G1.+[5.!%5)B!P1a!.5)+&%,!*#+%!I8I05!#%.!.+5BK!
A5!.5)+&%5.!#!%5U!#*B+[I+#0!%5)B!U+BC!#!)G#005*!1(5%+%&!B1!*5.'I5!BC5!#G1'%B!1O!G'..+%&!%55.5.!B1!I1G(05B5!
BC5!5%B*#%I5!)5#0,!#..5.!Q5%B+0#B+1%!C105)!B1!+%I*5#)5!#+*!X1U,!#%.!#..5.!#!*5#*!#II5))!.11*!B1!O#I+0+B#B5!%5)B!
IC5IT)K!?C5)5!%5)B!IC#%&5)!U5*5!P#)5.!1%!(*+1*!IC#005%&5)!U5!5%I1'%B5*5.!UC+05!P*55.+%&!EC+%1I5*1)!L1*%P+00)K!
A5!G1.+[5.!1'*!*#+%!I8I05!P8!+%I*5#)+%&!P1BC!BC5!Q10'G5!#%.!O*5`'5%I8!1O!*#+%!B1!I1**5)(1%.!U+BC!BC5!*#+%8!
)5#)1%!+%!BC5+*!%#B+Q5!*#%&5K!
! A5! +%I*5#)5.! BC5! #G1'%B!1O! +%Q5*B5P*#B5!(*1B5+%! #%.! *+(5! O*'+B! +%! BC5+*!.+5B! B1! )+G'0#B5! +%I*5#)5.!
*5)1'*I5!#Q#+0#P+0+B8K!D%I5!BC5)5!G1.+[I#B+1%)!U5*5!I1G(05B5,!U5!)IC5.'05.!(C8)+I#0!5a#G)!U+BC!1'*!Q5B5*+%#*8!
B5#G!O1*!1'*!A*+%T05.!L1*%P+00!(#+*K!F1)B!5a#G,!U5!1P)5*Q5.!BC5!(#+*!.+)(0#8+%&!I1'*B)C+(!P5C#Q+1'*)!#%.!
(5*O1*G+%&!%5)B!Q+)+B)K!A5!BC51*+Z5!BC#B!BC+)!oO#0)5!B*#'G#B+I!5Q5%Bp!C50(5.!+%+B+#B5!P*55.+%&!+%!I#(B+Q5!C1*%P+00),!
#)!U5!C+)B1*+I#008!1P)5*Q5.!BC5!)#G5!)5`'5%I5!1O!P5C#Q+1'*)!U+BC!1'*!EC+%1I5*1)!L1*%P+00!(#+*)K!cC5)B5*!u11!
1P)5*Q5.!#!)+G+0#*!1'BI1G5!U+BC!BC5+*!EC+%1I5*1)!L1*%P+00!(#+*!#h5*!#![*5!O1*I5.!)B#g!B1!5Q#I'#B5!BC5!P+*.)!
B1!)#O5B8K!/1001U+%&!BC5!G1.+[I#B+1%)!B1!BC5!(*1B1I10),!+%!939;U5!)'II5))O'008!(*1.'I5.!#!A*+%T05.!L1*%P+00!
IC+IT!BC#B!)'*Q+Q5.!B1!#.'0BC11.K!R%!i'%5!9399,!1'*!O5G#05!5%B5*5.!BC5!%5)B!#%.!0#+.!BU1!5&&)!P5O1*5!G'..+%&!
U#)!I1G(05B5K!s%O1*B'%#B508,!BC5!P+*.!C#.!#!G5.+I#0!I1G(0+I#B+1%!U+BC!C5*!*5(*1.'IB+Q5!B*#IB!BC#B!*5`'+*5.!
)'*&+I#0! +%B5*Q5%B+1%!#%.!#00!*5(*1.'IB+Q5!P5C#Q+1'*)!I5#)5.!BC5*5#h5*K!H)!EC+%1I5*1)!L1*%P+00)!C#Q5!P55%!
G1*5!)'II5))O'0!#B!P*55.+%&!+%!I#(B+Q+B8,!U5!C#Q5!O'B'*5!(0#%)!B1!O1)B5*!1'B!A*+%T05.!L1*%P+00!5&&)!B1!%5)B+%&!
EC+%1I5*1)!L1*%P+00),!+%!1*.5*!B1!+%I*5#)5!BC5!)'*Q+Q#0!1O!#..+B+1%#0!IC+IT)!+%!#!I0'BIC!BC#B!G#8!1BC5*U+)5!P5!
)'Pe5IB5.!B1![0+#0!+%O#%B+I+.5!1*!)+P0+I+.5K!]'5!B1!)(#I5!0+G+B#B+1%),!)C+((+%&!1'B!O5*B+05!5&&)!B1!1BC5*!O#I+0+B+5)!+)!
#0)1!#%1BC5*!I1%)+.5*#B+1%K!?C+)!G#%#&5G5%B!(0#%!G#8!C50(!+%I*5#)5!I#(B+Q5!(1('0#B+1%!&*1UBC!#%.!Q+#P+0+B8!
+%!)(5I+5)!UC1)5!*#B5)!#*5!0+G+B5.!P8!BC5+*!*5(*1.'IB+Q5!P+101&8K

<#6=("-4>!c#(B+Q5!P*55.+%&,!H*B+[I+#0!%5)B,!/1)B5*+%&

;!C*-$(/O"e--<"[__"\-'&*")+0K/("C+'MQ+;<"C*-$(/O<"@eR_ZZR
!"#$%%&'($)*+),"-./0$%"123-+45"8.-;3H7*-$(/OT--F-'B
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!"#$%&'()&*'%+&*,$-+)&.%,,$/+&0()(&/(
::19(&)(:;&8(<"'(:=:>(?8'@+29(#)1*,+,1#,A

Z&1(70$"+4()&(3&%"$-+%+()$,&$)-&0$44+E#&$1(@4%+1&7()+%("+);&%#1.)+U@#4&&
+)&$&%"(0+1$,&4#7+J+)@)-$%#-&3("#4%&0$%1.&3("&.(")*+,,&"#4#$"1.&+)&A$*$.

H)C*#h!"8#ZU#%!HCG#.8!4')%+!;,-,@M,!E#Q+%.5*!J#'*!9,-,!65%1+B!N11))5%)!@,!#%.!S+5U!?C1*!"5%&!;
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)'II5))!+%!BC5!E/!+)!\2_!#%.!+%!F#TT5!?E!+)!b3_K!]5)(+B5!#!01U5*!%5)B!1II'(#%I8!*#B5!+%!BC5!E/,!BC5!%5)B+%&!
)'II5))!I1%B+%'5)!B1!P5!)+G+0#*!B1!BC5!FHK!
! HG1%&!BC5!BC*55!)(5I+5),!BC5!G5#%!%5)B!1II'(#%I8!#%.!%5)B+%&!)'II5))!+)!C+&C5)B!O1*!BC5!D*+5%B#0!F+5.!
I1G(#*5.!B1!BC5!A*5#BC5.!#%.!N*5#B!C1*%P+00K!D*+5%B#0!F+5.!#.#(B)!P5BB5*!+%!)5I1%.#*8!O1*5)B)!I1G(#*5.!B1!
BC5!BU1!0#*&5*$)+Z5.!C1*%P+00)K!
! ?C5*5!#*5!#0)1!)5Q5*#0!IC#005%&5)!BC5!(*1&*#GG5!C#)!O#I5.K!?C5*5!+)!#GP+&'+B8!+%!BC5!1U%5*)C+(!#%.!
&1Q5*%#%I5!1O!BC5!E/!UC+IC!G#T5)!+B!IC#005%&+%&!B1!#..*5))!BC5!1%&1+%&!O1*5)B!01))K!?C5!*105!1O!BC5!f8+)C+!%5)B!
(*1B5IB1*)!C#)!P55%!I*'I+#0!%1B!e')B!+%!C1*%P+00!G1%+B1*+%&!P'B!#0)1!+%!5%&#&+%&!+%!.+#01&'5!U+BC!I1GG'%+B+5)!
#%.!#'BC1*+B+5)!B1!C50(!)')B#+%!BC+)!.5I#.5$01%&!(*1&*#GG5K
!!
<#6=("-4>&c1GG'%+B8$P#)5.!I1%)5*Q#B+1%,!L1*%P+00!P*55.+%&,!N*5#B!C1*%P+00,!A*5#BC5.!C1*%P+00,!
! !!!!!!D*+5%B#0!F+5.!C1*%P+00

;!L-5+0"A-V-'3/(+&-'<"\+&2'$"A-(%$'K+&/-("1-2(3+&/-("j\A1k<"G(3/+
9"\$%&"7'-&$5&-'%<"\+&2'$"A-(%$'K+&/-("1-2(3+&/-("j\A1k<"G(3/+
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!"#$%&'()&*'%+&*,$-+)&.%,,$/+&0()(&/(
::19(&)(:;&8(<"'(:=:>(?8'@+29(#)1*,+,1#,A

B#44()4&,#$")#-&3"(7&"#1#)%&.(")*+,,&S#,-&4@"E#64&$)-&1()4#"E$%+()&=("C&&
$1"(44&A(@%.#$4%&Z4+$&

H%'e!i#+%!M;,!"C50P8!A55!v+!A5+!;,!45#(!cC+%!H+T!9,!E1)5!H'!f8#B!i'%!9,!JCU#%TC#1!"+%C#)5%+!-,!!
?C+*+!]#U5+!H'%&!@,!#%.!/5**8!L#)'.'%&#%!>

! 6+*.S+O5!R%B5*%#B+1%#0!#%.!+B)!(#*B%5*)!C#)!P55%!I01)508!5%&#&5.!+%!C1*%P+00!I1%)5*Q#B+1%!(*1e5IB)!#I*1))!
R%.1%5)+#,!7#0#8)+#,!78#%G#*!#%.!?C#+0#%.K!?C+)!B#0T!U+00!I1Q5*!BC5!U1*T!+%+B+#B5.!P8!BC5!6+*.S+O5!(#*B%5*)C+(!
+%!T58!L50G5B5.!L1*%P+00!)+B5)!)+%I5!93;\!+%!BC5!#P1Q5!I1'%B*+5)K!?C+)!U#)!.1%5!Q+#!#!)5*+5)!1O!*#(+.!#))5))G5%B)!
#)!U500!#)!B#*&5B5.!5%&#&5G5%B!#B!#!)'P)5B!1O!)+B5)!UC5*5!01I#0!I1GG'%+B+5)!U5*5!5%&#&5.!#B!G'0B+(05!O*1%B)K!
S5))1%)!05#*%5.!+%I0'.5!C1U!G1.50)!1O!C1*%P+00!I1%)5*Q#B+1%!%55.!B1!#.#(B!P#)5.!1%!)+B5!I1%B5aB,!(*1B5IB+1%!
)B#B'),!B8(5!1O!I1GG'%+B+5)!#%.!C1U!B+&CB08!I1GG'%+B+5)!G+&CB!#))1I+#B5!U+BC!C1*%P+00)K!?C+%T+%&!#P1'B!)'IC!
G1.50)! +)!(#*B+I'0#*08!*505Q#%B!O1*!BC5!I1%)5*Q#B+1%!1O!B#a#!BC#B!#*5!B*#.5.!#%.!+%!C+&C!.5G#%.!#)!U5!%55.!!
01U$I1)B!85B!01I#008!)'+B5.,!)I#0#P05!#%.!01%&$B5*G!)10'B+1%)!BC#B!I#%!C50(!C1*%P+00)!#%.!(51(05!.+*5IB08!+G(#IB5.!
P8!(1('0#B+1%)!#%.!B*#.5K!!!

<#6=("-4>!L50G5B5.!L1*%P+00,!S1I#0!I1GG'%+B+5),!S+Q50+C11.),!?*#.5!

;":/'3L/9$"G(&$'(+&/-(+0
9"=+0+;%/+("\+&2'$"?-5/$&;
-":/'3"A-(%$'K+&/-("?-5/$&;"-9"S*+/0+(3
@":/-3/K$'%/&;"+(3"\+&2'$"A-(%$'K+&/-("@%%-5/+&/-(
>":2'2(B"G(3-($%/+
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[)-#"4%$)-+);&%.#&+70$1%4&(3&$&1(77@)+%6J,#-&+)%#;"$%#-&,$)-41$0#&+)+%+$%+E#&&
+)&H)-()#4+$&

6*+BB#%8!f1Q+IT!;,!i1)5(C+%5!c*1'IC!;,!HP*#*!HCG#.!M;,!E1.+#%)8#C!;,!7'X+C#B+!;,!!
J#*B+T#U#B+!;,!"'.#*8#%B+!;,!f1Q+#!"#&+B#!;,!#%.!H.#G!d!7+005*!;

! ?C5*5!+)!#!&*1U+%&!'%.5*)B#%.+%&!#G1%&!I1%)5*Q#B+1%!(*#IB+B+1%5*),!#I#.5G+I),!#%.!*5)1'*I5!G#%#&5*)!
BC#B!+G(#IBO'0!G#%#&5G5%B!)8)B5G)!G')B!P5!01I#008$05.!#%.!#II1'%B!O1*!#!.+Q5*)5!*#%&5!1O!05&#0,!5I1%1G+I,!
)1I+#0,!(10+B+I#0,!#%.!5%Q+*1%G5%B#0!O#IB1*)K!c#00)!C#Q5!P55%!G#.5!O1*!+%B5&*#B5.!#((*1#IC5)!BC#B!O1I')!1%!01I#0!
%55.)!#%.!1((1*B'%+B+5)!#G1%&!*5)1'*I5$')5*)!UC+05!P#0#%I+%&!BC5!%55.)!1O!BC*5#B5%5.!)(5I+5)!)'IC!#)!C1*%P+00)K!!
A5!5Q#0'#B5.!BC5!1'BI1G5)!1O!#%!+%B5&*#B5.!I1%)5*Q#B+1%!+%+B+#B+Q5!#B!BC5!01I#0!05Q50,!+G(05G5%B5.!#B!B*5#BG5%B!
)+B5)!+%!(*1B5IB5.!#*5#)!+%!A5)B!J#0+G#%B#%,!R%.1%5)+#K!D'*!G'0B+$O#I5B5.!#((*1#IC!(*1Q+.5.!+%O1*G#B+1%!#P1'B!
C'G#%!U500$P5+%&,!5%Q+*1%G5%B#0!+%B5&*+B8!V5K&K!O1*5)B!01))W,!#%.!1Q5*#00!(#*B+I+(#B+1%K!A5!O1'%.!BC#B!+%!BC5!
(*1B5IB5.!#*5#),!O1*5)B!01))!U#)!01U5*!+%!B*5#BG5%B!)+B5)!I1G(#*5.!B1!I1%B*10!#*5#),!#%.!BC#B!C1*%P+00!5%I1'%B5*!
*#B5)!U5*5!*50#B+Q508!G1*5!)B#P05!+%!B*5#BG5%B!)+B5)!K!R%!+%B5*Q5%B+1%!)+B5),!U5!O1'%.!BC#B!(1#IC+%&,!+005&#0!01&&+%&,!
#%.!5%I*1#ICG5%B!5%I1'%B5*!*#B5)!U5*5!%5&#B+Q508!I1**50#B5.!U+BC!+%.+I#B1*)!1O!(#*B+I+(#B+1%!+%!BC5!+%B5&*#B5.!
0#%.)I#(5! +%+B+#B+Q5!VRSRW!#%.!U+BC! +G(*1Q5G5%B)! +%!C'G#%!U500$P5+%&K!D'*!*5)'0B)!)'&&5)B! BC#B! 01I#008$05.!
#((*1#IC5)!I#%!(*1.'I5!(1)+B+Q5!I*1))$)5IB1*#0!1'BI1G5)!O1*!P+1.+Q5*)+B8!#%.!C'G#%!U500P5+%&K
!!
<#6=("-4>&c1GG'%+B8$05.!I1%)5*Q#B+1%,!R%B5&*#B5.!0#%.)I#(5!+%+B+#B+Q5,!"7HE?!(#B*10),!R%.1%5)+#

;!C0+($&"G(3-($%/+
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A(7#&.@7$)&-+7#)4+()4&$)-&4@11#44&3$1%("4&(3&&
1(77@)+%6J*$4#-&.(")*+,,&1()4#"E$%+()&$%&W@-(&T(@)%$+)I&/.$+,$)-&

i+*#(1*%!?5#G(#%(1%&!M;,!f'*55C'#!]#$1'0+!9,!F*55.#!?C+5%)1%&*')#G55!9,!!
F+0#+!F11%)U#.!9,!#%.!f1((#U#%!?#%#T#%e#%#!FC1%&TC+51!;

! ?C5!L1*%P+00! I1GG'%+B8$P#)5.! I1%)5*Q#B+1%! #B!6'.1!71'%B#+%! VL6c6W!U#)! +%+B+#B5.! +%! ;bb@K!!
H)! #! *5)'0B! 1O! +B)! )'II5))O'0! +G(05G5%B#B+1%,! BC5! IC+IT! )'*Q+Q#0! *#B5! +%I*5#)5.! 1%!6'.1!71'%B#+%! +%!!
6'.1$"'$%&#+!F#.+!f#B+1%#0!F#*T,! #)!U500! #)! #%! +%I*5#)5.! O*5`'5%I8!1O! C1*%P+00)! +%! BC5!C'G#%! Q+I+%+B8,!!
BC5*5P8!(*1B5IB+%&!C1*%P+00)!O*1G!01I#0!5aB+%IB+1%K!L1U5Q5*,!BC5*5!%55.5.!B1!P5!#%!#))5))G5%B!1O!BC5!(5*I5(B+1%)!
1O!01I#0!(51(05!VSFW!#%.!C1*%P+00!#.1(B5*)!VLHW!*5&#*.+%&!BC5!)'II5))!1O!BC+)!(*1e5IBK!?C+)!)B'.8!5a#G+%5.!
O#IB1*)!.5B5*G+%+%&!L6c6! )'II5))! #%.!C'G#%!.+G5%)+1%)K!A5! #((0+5.! #!G+a5.!G5BC1.!P8! I1%.'IB+%&!!
)5G+$)B*'IB'*5.!+%B5*Q+5U)!U+BC!^\!L6c6!(#*B+I+(#%B)!B1!.5)+&%!#!`'5)B+1%%#+*5K!A5!BC5%!)'*Q585.!;9@!LH!
#%.!>2@!SF,!I0#))+[5.!BC5G!+%B1!;@9!V9>K;\_W!L6c6!(#*B+I+(#%B)!#%.!@99!%1%$L6c!(#*B+I+(#%B)K!A5!')5.!BC5!
A50ICj)!?$B5)B!B1!I1G(#*5!.+g5*5%B!)1I+#0!.+G5%)+1%)!1O!L6c6!P5BU55%!LH!#%.!SFK!/#IB1*!#%#08)+)!*5.'I5.!
0#*&5!%'GP5*)!1O!Q#*+#P05)K!A5!#%#08Z5.!O#IB1*)!+%X'5%I+%&!L6c6j)!(5*I5+Q5.!)'II5))!')+%&!1*.+%#0!*5&*5))+1%K!
LH!P50+5Q5.! BC5!G1)B! I*+B+I#0!L6c6!1Pe5IB+Q5!U#)! B1! 5%&#&5! *5)+.5%B)! +%!C1*%P+00! I1%)5*Q#B+1%! 5g1*B)K!!
]+g5*5%B!O*1G!SF!V(!y!3K3>W,!UC+IC!Q+5U5.!C1*%P+00!I1%)5*Q#B+1%!1%!6'.1!71'%B#+%!#)!#!(*+1*+B8K!LH!C50.!!
#!G1*5!(1)+B+Q5!#BB+B'.5!B1U#*.!C1*%P+00),!(5*I5+Q5.!G1*5!P5%5[B)!#%.!IC#005%&5)!*5&#*.+%&!L6c6!)')B#+%#P+0+B8!
BC#%!SF!V(!y!3K3>WK!L1U5Q5*,!LH!(5*I5+Q5.!O5U5*!I1%X+IB)!#%.!01U5*!1'BI1G5)!O1*!L6c6!V(!n!3K3>WK!LH!#%.!
SF!(5*I5+Q5.!#!G1.5*#B508!C+&C!05Q50!1O!L6c6!)'II5)),!BC1'&C!+%)+&%+[I#%B!V(!n!3K3>WK!"1I+#0!.5B5*G+%#%B)!
1O!L6c6j)! )'II5))! )B#B+)B+I#008! )+&%+[I#%B08! *50+5.!1%!1II'(#B+1%,!L6c6!(#*B+I+(#B+1%,! +%I1G5,!T%1U05.&5!
#P1'B!C1*%P+00),!#!P50+5O!+%!L6c6!(*5Q5%B+%&!01I#0!5aB+%IB+1%!1O!C1*%P+00),!#BB+B'.5)!B1U#*.!C1*%P+00),!P5%5[B)!
1O!L6c6,!(5*I5(B+1%)!1O!I1%X+IB),!#%.!1'BI1G5)!1O!L6c6K!?C+)!)B'.8!(*1Q+.5)!)1I+#0!.5B5*G+%#%B)!O1*!1BC5*!
I1%)5*Q#B+1%!(*1e5IB)! B1!P5!')5.! +%!.5)+&%+%&!)'II5))O'0!I1GG'%+B8$P#)5.!I1%)5*Q#B+1%!1O!C1*%P+00),!1BC5*!
U+0.0+O5,!#%.!1BC5*!*5%5U#P05!%#B'*#0!*5)1'*I5)K!!!

<#6=("-4>!6'.1$"'$%&#+!F#.+!f#B+1%#0!F#*T,!!
c1GG'%+B8$P#)5.!I1%)5*Q#B+1%t!C1*%P+00)t!C'G#%!.+G5%)+1%)t!)'II5))!

;"6$7+'&8$(&"-9"A-(%$'K+&/-(<"1+520&;"-9"1-'$%&';<"E+%$&%+'&"J(/K$'%/&;<"S*+/0+(3
9"S*+/0+(3",-'(./00"C'-I$5&<"1+520&;"-9"?5/$(5$<"=+*/3-0"J(/K$'%/&;<"S*+/0+(3
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:())#1%+);&:.+,-"#)&%(&'(")*+,,4&$)-&%.#+"&3("#4%4&

"#%+8#!cC#(01.!M;,!?#e+T!?#IC#%&!9,!JC5G!?C#(#!;,!#%.!F*#%#Q!?*+Q5.+!;

! L1*%P+00)!C#Q5!C#.!#!I'0B'*#0!+G(1*B#%I5!O1*!BC5!f8+)C+!I1GG'%+B8!BC#B!*5)+.5!%5#*!BC5!F#TT5!?+&5*!
E5)5*Q5!UC+IC!C#)!O1'*!C1*%P+00!)(5I+5)K!?C5!01%&$B5*G!(*5)5%I5!1O!I1%)5*Q#B+1%!fND),!#%.!*5&'0#*!+%B5*#IB+1%)!
1O!*5)5#*IC5*)!U+BC!BC5!+%.+&5%1')!I1GG'%+B8!C#Q5!*5)'0B5.!+%!&*5#B5*!#U#*5%5))!#P1'B!U+0.0+O5!I1%)5*Q#B+1%!!
+%!BC5!#*5#K!7#%8!I1GG'%+B8!G5GP5*)!#0)1!U1*T!U+BC!BC5!O1*5)B!.5(#*BG5%B,!fND),!UC+05!1BC5*)!#*5!5%&#&5.!
+%!%#B'*5! B1'*+)GK!L1U5Q5*,! .5)(+B5! #U#*5%5))! #%.! *5.'I5.!C'%B+%&!(*5))'*5)! 01I#008,! O1*5)B!.5&*#.#B+1%!
#%.!01))!*5G#+%!#!G#e1*!IC#005%&5!+%!BC5!#*5#K!/1*!01%&$B5*G!O1*5)B!I1%)5*Q#B+1%,!+B!+)!I*+B+I#0!B1!*5#IC!1'B!B1!!
)IC110$&1+%&!IC+0.*5%,!UC1!U1'0.!P5!+G(1*B#%B!O'B'*5!#.Q1I#B5)!O1*!%#B'*5!I1%)5*Q#B+1%K!R%!BC+)!B#0T,!U5!U+00!
.+)I'))!1'*!01%&$B5*G!5%&#&5G5%B!U+BC!01I#0!IC+0.*5%!UC1!#*5!+%I*5#)+%&08!01)+%&!I1%%5IB+1%!U+BC!BC5+*!%#B'*#0!
C5*+B#&5K!A5!.1! BC+)! BC*1'&C!#!f#B'*5!d.'I#B+1%!F*1&*#G! BC#B!P5&#%! +%!93;^! O1*!&1Q5*%G5%B!#%.!(*+Q#B5!
)IC110)! BC*1'&C! )(5I+#008!.5)+&%5.!#&5$#((*1(*+#B5!G1.'05)! +%! I100#P1*#B+1%!U+BC! BC5!/1*5)B!]5(#*BG5%BK!!
A5!C#Q5!5%&#&5.!U+BC!;>33!)B'.5%B)!V;3!B1!;>!85#*)!10.W!O*1G!505Q5%!)IC110)K!A5!C#Q5!BU1!G1.'05)!BC#B!#*5!
P#)5.!1%!BC5!N*5#B!C1*%P+00!#%.!/028(-0'09*$IG#Y%8(,!#%!+G(1*B#%B!C1*%P+00!%5)B+%&!B*55!B1!&5B!)B'.5%B)!+%B5*5)B5.!
+%!C1*%P+00)!#%.!C50(!BC5G!O1*G!#!)B*1%&5*!P1%.!U+BC!BC5!O1*5)B!#%.!+B)!1BC5*!.5%+Z5%)K!A5!1PB#+%!U*+BB5%!#%.!
Q5*P#0!)B'.5%B!O55.P#IT!#B!BC5!5%.!1O!BC5!I#G()K!/1*!#!`'5)B+1%!#%#08)+%&!BC5+*!G#+%!05#*%+%&)!O*1G!BC5!I#G(),!
P*1#.08!@>_!G5%B+1%5.!5.'I#B+1%#0!T%1U05.&5!1%!#%+G#0):%#B'*5,!UC+05!92_!)(1T5!1O!G1*#0:5BC+I#0!Q#0'5)!
V%l;3bbWK!DO!BC1)5!UC1!G5%B+1%5.!T%1U05.&5,!2K@!_!)B'.5%B)!)(5I+[I#008!G5%B+1%5.!05#*%+%&!#P1'B!C1*%P+00)K!
?1!#!`'5)B+1%!1%! BC5+*!G1)B!G5G1*#P05!G1G5%B,! @3_!)B'.5%B)!(1+%B5.! B1!#%!5G1B+1%#0:5a(5*+5%B+#0!1%5,!!
--_!B1!#!*5I*5#B+1%#0!1%5,!;-_!B1!#%!1P)5*Q#B+1%#0!G1G5%B!#%.!1%08!2_!B1!+%O1*G#B+1%#0!V%!l!>@;WK!"(5I+[I#008,!
>K>_!)B'.5%B)!G5%B+1%5.!)55+%&:05#*%+%&!#P1'B!C1*%P+00,!^K^!_!G5%B+1%5.!#P1'B!6C50'! B*55,!UC5*5#)!;2_!
G5%B+1%5.!C'&&+%&!B*55!#)!BC5+*!O#Q1'*+B5!G1G5%BK!?1!#!̀ '5)B+1%!1%!%#G+%&:.*#U+%&!BC5!BC*55!G1)B!G5G1*#P05!
BC+%&),!@\_!1O!*5)(1%)5)!%#G5.:.*5U!+%Q5*B5P*#B5)!#)!BC5+*!G1)B!G5G1*#P05,!;2_!%#G5.!P+*.),!;-_!%#G5.!
(0#%B)!#%.!1%08!;;K>!_!%#G5.!G#GG#0)!V%l!^^^WK!d+&CB55%!c0#))!\!)B'.5%B)!U#%B5.!B1!I1%B*+P'B5!BC5+*!(1IT5B!
G1%58!B1U#*.)!#.1(B+%&!#!C1*%P+00!%5)BK!H%!#BB5%.55!1O!1'*![*)B!I#G(!+%!93;^!+)!%1U!U1*T+%&!#)!#%!#))+)B#%B!
O1*!#!*5)5#*IC!(*1e5IBK!A5!U+00!#0)1!B#0T!#P1'B!BC5!#IB+Q+B+5)!#%.!BC5!*5)1'*I5!G#B5*+#0!BC*1'&C!UC+IC!U5!P'+0.!
I1%%5IB+1%)!B1!%#B'*5K
!!
<#6=("-4>&L1*%P+00!I1%)5*Q#B+1%,!f#B'*5!5.'I#B+1%,!c1GG'%+B8!5%&#&5G5%B,!cC+0.*5%!

;!C'-I$5&"A--'3/(&-'<"\+&2'$"A-(%$'K+&/-("1-2(3+&/-("
9",-'(./00"\$%&"@3-7&/-("C'-B'+8"1/$03"A--'3/(+&-'<"\+&2'$"A-(%$'K+&/-("1-2(3+&/-(
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::19(&)(:;&8(<"'(:=:>(?8'@+29(#)1*,+,1#,A

/.#&4%@-6&(3&)#4%+);&%"##&0"#3#"#)1#&(3&.(")*+,,4&$)-&)#4%+);&1$E+%6&"#4%("$%+()&&
+)&W$,$&3("#4%I&G$"$%.+=$%&

"'%#B5!J#*#(#%!M;

! 6#0#!O1*5)B!+)!(#*B!1O!L#0#P#0#!A+0.0+O5!"#%IB'#*8,!01I#B5.!#B!"#%T#0#TC+*+!G1'%B#+%!*#%&5K!?C5!O1*5)B!
B8(5! +)!7#0#8#%! *#+%O1*5)B!U+BC! #! I1%%5IB+1%! B1! BC5! O1*5)B! +%!7#0#8)+#K!?C+)! *5&+1%!C#)!C+&C!P+1.+Q5*)+B8K!!
?5%!1O!BC+*B55%!C1*%P+00!)(5I+5)!C#Q5!P55%!*5(1*B5.!+%!BC+)!#*5#K!L#0#P#0#!A+0.0+O5!E5)5#*IC!"B#B+1%!)'*Q585.!
C1*%P+00!%5)B+%&!B*55)!+%!6#0#!/1*5)B!.'*+%&!93;\$939;K!?C5*5!U5*5!-@!%5)B!I#Q+B+5)K!D%08!;-!%5)B!I#Q+B+5)!U5*5!
')5.!P8!O1'*!C1*%P+00!)(5I+5),!+%I0'.+%&!̂ !EC+%1I5*1)!L1*%P+00)!%5)B),!@!A*5#BC5.!L1*%P+00!%5)B),!;!6')C8$I*5)B5.!
L1*%P+00!%5)B,!#%.!;!N*5#B!L1*%P+00!%5)BK!71)B!1O!BC5!%5)B+%&!B*55)!#*5!K"%80(!)((K,!UC+IC!C#Q5!#%!#Q5*#&5!1O!!
-^!G!+%!C5+&CBK!?U50Q5!%5)B+%&!I#Q+B+5)!U5*5!*5(#+*5.K!?C5)5!%5)B!I#Q+B+5)!U5*5!P1BC!'%')5.!%#B'*#0!I#Q+B+5)!
#%.!10.$1II'(+5.!I#Q+B+5)K!Hh5*!BC5!*5)B1*#B+1%,! O1'*!%5)B!I#Q+B+5)!U5*5!')5.!)10508!P8!EC+%1I5*1)!L1*%P+00K!!
?C+)!)B'.8!)'&&5)B5.!BC#B!%5)B!I#Q+B8!*5)B1*#B+1%!I#%!+%I*5#)5!BC5!%5)B!I#Q+B8!%'GP5*!+%!BC5!#*5#!#%.!P5!Q#0'#P05!
+%!C1*%P+00!I1%)5*Q#B+1%K!!!

<#6=("-4>!L#0#P#0#,!f5)B,!F*5O5*5%I5,!E5)B1*#B+1%

;"6$7+'&8$(&"-9"\+&/-(+0"C+'M%<"#/030/9$"+(3"C0+(&"A-(%$'K+&/-(<"S*+/0+(3
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:()4#"E+);&%.#&2@3(@4J.#$-#-&'(")*+,,&+)&%.#&)("%.#")&0$"%4&(3&&
:#)%"$,&?$)$6&T(@)%$+)4&<#6&W+(-+E#"4+%6&Z"#$&+)&?$)$6&H4,$)-I&?.+,+00+)#4&

i1)+#C!]#Q+.!N!M;,!v'+G(1,!N*5&1*+1!dK!.5!0#!E1)#!i*K!;,!!
]+1%%!/*#%I+)!L'P#&!;,!#%.!H*0+5!i1!d%.1%+0#!;

! ?C5!E'O1')$C5#.5.!L1*%P+00! V!"(HG%2%88"#$I9*C('G0$#W,! 01I#008!T%1U%!#)!.'0'%&#%,! +)!1%5!1O! BC5!
*#*5)B!C1*%P+00)!+%!BC5!U1*0.K!RB!+)!5%.5G+I!B1!A5)B5*%!Y+)#8#)!P+1*5&+1%!#%.!0+)B5.!#)!I*+B+I#008!5%.#%&5*5.K!
s%O1*B'%#B508,! +%! BC5!(#)B! O5U!.5I#.5),! +%O1*G#B+1%!#P1'B! BC5!)(5I+5)j!(1('0#B+1%!C#)!%5Q5*!P55%!'(.#B5.K!!
?C5!%1*BC5*%!(#*B!1O!c5%B*#0!F#%#8!71'%B#+%)!VcF7W!J58!6+1.+Q5*)+B8!H*5#!+)!I1%)+.5*5.!#)!#%!+G(1*B#%B!)+B5!
O1*!BC5!*5G#+%+%&!(1('0#B+1%)!1O!.'0'%&#%K!H!(*1e5IB!5%B+B05.!"(5I+5)!1O!L1(5<!]'0'%&#%!U#)!+G(05G5%B5.!
UC+IC!#+G)!B1!&5%5*#B5!'(.#B5.!+%O1*G#B+1%!1%!BC5!C1*%P+00j)!I1%.+B+1%)!+%!BC5!%1*BC5*%!(#*B)!1O!cF7!#%.!B1!
.5Q501(!I1%)5*Q#B+1%!#IB+1%)!O1*!BC5!)(5I+5)!#%.!+B)!C#P+B#BK!R%!93;^,!(5*I5(B+1%)!)'*Q58)!U5*5!I1%.'IB5.!B1!
'%.5*)B#%.!BC5!(51(05j)!'%.5*)B#%.+%&!#P1'B!BC5!B#*&5B!)(5I+5)K!R%!93;b,!(1+%B!B*#%)5IB!)'*Q58)!U5*5!I1%.'IB5.!!
+%! BC5!%1*BC5*%!(#*B)!1O!cF7K!H! B1B#0! 1O! ;;;!1P)5*Q#B+1%)!U5*5!G#.5!#01%&! BC5!;3! B*#%)5IB)K!]'*+%&! BC5!!
(5*I5(B+1%)! )'*Q58),!G#e1*+B8!1O! BC5! +%B5*Q+5U55)!T%5U! BC5!.'0'%&#%!P#)5.!1%!(5*)1%#0!5a(5*+5%I5K!?C5*5!
U#)!#!C+&C!05Q50!1O!#U#*5%5))!BC#B!BC5!.'0'%&#%!+)!BC*5#B5%5.!#%.!1O!BC5!(*5))'*5)!+B!O#I5)K!DQ5*!BC5!(*1e5IB!
.'*#B+1%,!#P1'B!23!Q10'%B55*!A+0.0+O5!d%O1*I5G5%B!DkI5*)!U5*5!B*#+%5.K!H!01I#008!G#%#&5.!c*+B+I#0!L#P+B#B!U#)!!
5)B#P0+)C5.!')+%&!BC5!)'*Q58!*5)'0B)!#%.!#!G#%#&5G5%B!(0#%!+)!P5+%&!.5Q501(5.!B1!O'*BC5*!(*1B5IB!BC5!)(5I+5)!z!
+B)!*5G#+%+%&!C#P+B#BK!?C+)!+)!(#*B%5*5.!P8!#U#*5%5))!#IB+Q+B+5)!#B!I1GG'%+B8,!G'%+I+(#0,!#%.!(*1Q+%I+#0!05Q50K!
"B'.5%B)!#%.!B5#IC5*)!U5*5!#0)1! B*#+%5.!B1!P5I1G5!P+1.+Q5*)+B8!IC#G(+1%)K!?1U#*.)! BC5!5%.!1O! BC5!(*1e5IB!
+G(05G5%B#B+1%,! BC5!(*1Q+%I+#0! &1Q5*%G5%B!1O!H%B+`'5!.5I0#*5.! 5Q5*8!H'&')B! #)! BC5! o]'0'%&#%!71%BCpK!!
F*1e5IB!#IB+Q+B+5),!U+BC!BC5!C50(!O*1G!6+*.S+O5,!U+00!5a(#%.!B1!BC5!)1'BC5*%!(#*B)!1O!cF7!B1!C#Q5!#!P5BB5*!Q+5U!
#%.!'%.5*)B#%.+%&!1O!BC5!)(5I+5)j!(1('0#B+1%!#%.!+%I*5#)5!1BC5*!I1%)5*Q#B+1%!5g1*B)!+%!BC5!+)0#%.!1O!F#%#8K!
!!
<#6=("-4>&E'O1')$C5#.5.!L1*%P+00,!c1GG'%+B8,!E5)5#*IC,!HU#*5%5)),!c1%)5*Q#B+1%!

;!,+'/.-("1-2(3+&/-(
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9,@1+-$%+);&%.#&4##-&-+40#"4$,&0(%#)%+$,&(3&.(")*+,,4&&
%(&7$+)%$+)&3("#4%&.#$,%.&+)&A$*$.I&T$,$64+$&

L5G#C#*)C%+!f#&#*#e#%!M;!#%.!E#Q+%.5*!J#'*!;,9

! H)+#%!C1*%P+00)! #*5!(*+G#*+08! O*'&+Q1*1')! #%.!(0#8! #%! +G(1*B#%B! 5I101&+I#0! *105! #)! )55.!.+)(5*)#0K!!
?C58!1%08!I1%)'G5!*+(5!O*'+B)!#%.!#*5!#P05!B1!.+&5)B!BC5!X5)C8!(#*B)!1O!BC5!O*'+B)!U+BC1'B!C#*G+%&!BC5!)55.),!
UC+IC!U+00!BC5%!P5!*5&'*&+B#B5.!1*!*5G1Q5.!BC*1'&C!BC5+*!O5I5)K!]'5!B1!BC5+*!0#*&5!P1.+5),!BC58!#*5!#0)1!#P05!B1!
I1%)'G5!#%.!*5&'*&+B#B5!0#*&5*!)55.)K!?C58!C#Q5!01%&!)55.!*5B5%B+1%!B+G5,!#%.!BC5+*!#P+0+B8!B1!B*#Q50!1Q5*!Q#)B!
.+)B#%I5)!#001U)!O1*!)55.)!B1!P5!.+)(5*)5.!#B!#!U+.5*!*#%&5K!?C5!*50#B+Q5!+G(1*B#%I5!1O!)55.!.+)(5*)#0!P8!C1*%P+00)!
O1*!#!(#*B+I'0#*!(0#%B!)(5I+5)!#*5!(11*08!)B'.+5.,!5)(5I+#008!O1*!(0#%B!)(5I+5)!U+BC!0#*&5*!)55.!)+Z5K!R%!BC+)!)B'.8,!
1'*!B5#G!#BB5G(B5.!B1!+G(*1Q5!BC5!I'**5%B!'%.5*)B#%.+%&!1O!(0#%B)!#%.!#%+G#0!+%B5*#IB+1%),!(#*B+I'0#*08!O1*!
@($($,(*%G%8(2(! B*55)K!@($($,(*%G%8(2(,! 1*! I1GG1%08!T%1U%!#)!40#%&$80#%&!C#)!P55%!#IT%1U05.&5.!#)!
#%!+G(1*B#%B!O11.!)1'*I5!O1*!BC5!C1*%P+00)!VJ+%%#+*.!z!Dj6*+5%!933^W,!5)(5I+#008!O*1G!)B'.+5)!+%!R%.1%5)+#K!!
R%!J#'*!V9393W,!BC+)!U#)!#0)1!#!I1GG1%08!I1005IB5.!)55.!O*1G!'%.5*%5#BC!EC+%1I5*1)!C1*%P+00)!#%.!D*+5%B#0!
F+5.!C1*%P+00!%5)BK!?C+)!)B'.8!U#)!P*1T5%!.1U%!+%B1!BC*55!)B#&5),!%#G508!BC5!40#%&$80#%&!(C5%101&8!1P)5*Q#B+1%,!
BC5!1P)5*Q#B+1%!1O!C1*%P+00! O55.+%&!P5C#Q+1'*! #B!40#%&$80#%&! B*55),! #%.!&5*G+%#B+1%!1O!40#%&$80#%&! )55.K!
?C5!B5#G!P5&#%!1P)5*Q+%&!BC5!X1U5*+%&!#%.!O*'+B+%&!(#BB5*%!1O!40#%&$80#%&!B*55)!+%!H'&')B!9399K!H)!1O!%1U,!!
BC5!B5#G!1P)5*Q5.!#!.+)B+%IB!(5#T!+%!BC5!X1U5*+%&!)5#)1%!O1*!BC1)5!B*55)!+%!H'&')B!9399,!#%.!BC5!(5#T!O*'+B+%&!
)5#)1%!U#)!O*1G!"5(B5GP5*!'%B+0!f1Q5GP5*!9399K!?C+)!I1+%I+.5)!U+BC!BC5!B#+0!5%.!1O!BC5!P*55.+%&!)5#)1%!1O!
BC5!C1*%P+00)!#)!*5(1*B5.!P8!J#'*!V9393WK!DP)5*Q#B+1%)!U5*5!BC5%!I1%.'IB5.!+%!f1Q5GP5*!9399!UC5%!BC5!O*'+B)!
)B#*B5.!B1!*+(5%K!2-!C1'*)!1O!1P)5*Q#B+1%!.+.!%1B!8+50.!G'IC!+%O1*G#B+1%!*5&#*.+%&!BC5!C1*%P+00)j!.5(5%.5%I5!
1%!BC5!40#%&$80#%&!O*'+B)K!L1U5Q5*,!BC5!B5#G!5%I1'%B5*5.!1BC5*!U+0.0+O5!)(5I+5)!O55.+%&!1%!BC5!O*'+B),!+%I0'.+%&!
BC5!I*+B+I#008!5%.#%&5*5.!61*%5#%!1*#%&'B#%!VT%$,%*&F,-(0I9W,!BC5!N*55%!+G(5*+#0!(+&51%!VNI4I'(*(0$0(W,!
F*5Q1)Bj)!)`'+**50!V@(''%94#I8I9*&80+%92##W,!#%.!N*58$C5#.5.!P#PP05*!VK2(4"F8#9*&%'#%40&"('(WK!H0BC1'&C!BC5!B5#G!
.+.!%1B!1P)5*Q5!C1*%P+00)!O55.+%&!.+*5IB08!O*1G!BC5!40#%&$80#%&!B*55),!O5I5)!I1005IB5.!O*1G!'%.5*!BC5!*11)B!)+B5!1O!
#!X1IT!1O!6')C8$I*5)B5.!C1*%P+00)!U5*5!1P)5*Q5.!B1!I1%B#+%!40#%&$80#%&!)55.)K!/*1G!BC+)!)B'.8,!U5!.+)I1Q5*5.!
BC#B!40#%&$80#%&! B*55)!#*5!U+.5)(*5#.!#01%&! BC5!*+Q5*P#%T)! +%!J+%#P#B#%&#%K!?C#B!(1)5)!#!IC#005%&5!#)! BC5!
C1*%P+00)!C#Q5!G#%8!B*55)!B1!O55.!O*1G!#%.!Q+)+B+%&!BC5!B*55)!BC#B!#*5!P5+%&!1P)5*Q5.!G+&CB!1%08!P5!P8!IC#%I5K!!!!

<#6=("-4>!L1*%P+00,!"55.!.+)(5*)#0,!@($($,(*%G%8(2(,!S1U5*!J+%#P#B#%&#%!A+0.0+O5!"#%IB'#*8!!

;")+/+<":2M/&"6+8+(%+'+<"_Z[^Z"E2+0+"L2872'<"=+0+;%/+
9"6$7+'&8$(&"-9":/-0-B/5+0"?5/$(5$%<"?5*--0"-9"=$3/5+0"+(3"L/9$"?5/$(5$%<"?2(Q+;"J(/K$'%/&;<"[g_ZZ<"?$0+(B-'<"=+0+;%/+
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'(7#&2$);#&$)-&'$*+%$%&A#,#1%+()&*6&W"##-+);&2@3(@4J)#1C#-&'(")*+,,&+)&W.@%$)&

J+%058!J+%058!;,!"C5*'P!"C5*'P!;,!#%.!E+%IC5%!A#%&IC'T!M;

! 6C'B#%!C#*P1*)!O1'*!)(5I+5)!1O!C1*%P+00)!+%I0'.+%&!BC5!Q'0%5*#P05!E'O1')$%5IT5.!L1*%P+00!VEfLW!U+BC+%!
BC5!5#)B5*%!L+G#0#8#)!VN*+GG5B!5BK!#0K,!93;bWK!?C5!Q'0%5*#P05!EfL!1II'(+5)!Q#*+5.!#0B+B'.+%#0!Z1%5)!*5#IC+%&!
#)!C+&C!#)!9@33!G!#P1Q5!BC5!)5#!05Q50!U+BC+%!BC5!G1%B#%5!O1*5)B)!#I*1))!BC5!I1'%B*8!VH%1%,!9393WK!L1*%P+00)!
+%!6C'B#%!#*5! +I1%)!1O! )1I+1$I'0B'*5! Q#0'5)!1U+%&! B1! +B)! I101*O'0!P1.8! )B*'IB'*5! #%.! BC5+*!%1%$.5)B*'IB+Q5!
C#P+B!B1U#*.)!#&*+I'0B'*5!I*1()!P'B!I1%B*10)!+%)5IB!#%.!(5)B)!VA#%&IC'T!#%.!"C5*'P,!93;^!=!'%('P0+)C5.WK!!
EfL!+%!6C'B#%!#*5!BC*5#B5%5.!.'5!B1!BC5!C#P+B#B!.5&*#.#B+1%!#%.!O*#&G5%B#B+1%!O*1G!.5O1*5)B#B+1%!O1*!B+GP5*!
#%.![*5U11.,!*1#.!I1%)B*'IB+1%,!505IB*+I!B*#%)G+))+1%!0+%5),!#%.!0#%.!I05#*+%&!O1*!#&*+I'0B'*5!VA#%&IC'T!#%.!
"C5*'P,!93;^!=!'%('P0+)C5.WK!R%O1*G#B+1%!1%!C#P+B#B!)505IB+1%!#%.!C1G5!*#%&5!1O!EfL!+)!)B+00!'%T%1U%!+%!
6C'B#%!BC#B!+)!I*+B+I#0!O1*!I1%)5*Q#B+1%!#%.!G#%#&5G5%BK!
! ?C5!I'**5%B!)B'.8!O1I')5.!B1!#%)U5*!BC5!O1001U+%&!`'5)B+1%)!1*!+GG5.+#B5!1Pe5IB+Q5)K!;W!AC8!6C'B#%!
+)!+G(1*B#%B!O1*!C1*%P+00!I1%)5*Q#B+1%!+%!"1'BC!H)+#%!*5&+1%{!9W!s%.5*)B#%.!BC5!C#P+B#B!)505IB+1%!P8!P*55.+%&!
EfL{!-W!]5B5*G+%5!EfL!G1Q5G5%B!#%.!+B)!)(#I5!U+BC+%!+B)!C#P+B#B!*#%&5{!sAR/1E?!+%+B+#B5.!P+1$01&&+%&!1O!
C1*%P+00)!')+%&!NF"![a5)!#%.!1%0+%5!#(()K!?C5!7+%+G'G!c1%Q5a!F108&1%!V7cFW!#%.!J5*%50!]5%)+B8!d)B+G#B1*)!
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B1!#.5`'#B5!*5)1'*I5)!#%.!)'II5))O'0!P*55.+%&!UC+05! 0#*&5*!C1G5!*#%&5! +)! )I#*I5!1O! *5)1'*I5),!G+&*#B+1%! B1!
01U5*!#*5#)!.'*+%&!U+%B5*!#%.!%5)B!I1G(5B+B+1%K!R%!O'B'*5!#))5))G5%B!1O!C#P+B#B!')5,!G1%BC08!#%.!#%%'#0!)I#05!
U+BC!#..+B+1%!1O!&51$(C8)+I#0!#%.!I0+G#B5!.#B#!I1'0.!(*1Q+.5!*50+#P05!+%O1*G#B+1%K!?#*&5B+%&!e'Q5%+05!B#&&+%&,!
(0#%B#B+1%!1O!G'0B+('*(1)5!B*55!)(5I+5)!#%.!B*#%)$P1'%.#*8!I1%)5*Q#B+1%!#U#*5%5))!O50B!+G(1*B#%B!P#)5.!1%!
I'**5%B!5a(5*+5%I5)K
!
<#6=("-4>&E'O1')$%5IT5.!L1*%P+00,!L1G5!*#%&5,!L#P+B#B!)505IB+1%,!6C'B#%!

;!JB;$("#+(B5*25M"G(%&/&2&$"9-'"1-'$%&"4$%$+'5*"+(3"S'+/(/(B
!"#$%%&'($)*+),"-./0$%"123-+45"'Q+(B5*2MH2Q/5$FB-KF.&
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:()4#"E$%+()&T(-$,+%+#4&+)&A$E+);&/.#&:"+%+1$,,6&9)-$);#"#-&'(")*+,,4&
+)&/.#&?.+,+00+)#4

SR"H!iK!FHNsf?HSHf!M;,!FC+0+(!N1.O*58!i#T1)#05G!;,!750Q+%!E#.#!9,!E1G'01!v'5G#.1!-,!
H%.*5U!E1))!E5+%B#*!;,!#%.!H%)1%!?#&B#&!@

! ?C5!FC+0+((+%5)! )'((1*B)! #! .+Q5*)+B8! 1O! 5%.5G+I!C1*%P+00)! .+)B*+P'B5.! +%! *50#B+Q508! )G#00! *#%&5)K!
s%O1*B'%#B508,!&+Q5%!BC5!5aB5%B!1O!O1*5)B! 01)),!*#G(#%B!C'%B+%&!BC5!0+Q5!B*#.5!1O!BC5)5!P+*.),!FC+0+((+%5)!C#)!
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L1*%P+00)!c1%)5*Q#B+1%!F*1&*#GG5! VFLcFWj,! +G(05G5%B5.!#! *#%&5!1O! +%B5**50#B5.! I1%)5*Q#B+1%!#IB+Q+B+5)K!!
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<#6=("-4>!"'0',!d%.5G+I,!c1%)5*Q#B+1%,!F*1B5IB5.!#*5#)!!

;"C*/0/77/($%":/-3/K$'%/&;"A-(%$'K+&/-("1-2(3+&/-("G(5F"jC*/0:/-k"
""6--'"!<"\-'&*0+(3"A-87-2(3<"!N"?&'$$&"o"L+5%-(<":+5-0-3"A/&;<"C*/0/77/($%"
9"S+;+.+%"A/&;">(K/'-(8$(&"+(3"\+&2'+0"4$%-2'5$%"U]5$<"A/&;"-9"S+;+.+%<"m2$T-("C'-K/(5$"
-"C*/0/77/($"=+'/($"A-'7%<"@'8$3"1-'5$%"-9"&*$"C*/0/77/($%"
@":/-3/K$'%/&;"=+(+B$8$(&":2'$+2<"6$7+'&8$(&"-9">(K/'-(8$(&"+(3"\+&2'+0"4$%-2'5$%<"m2$T-("A/&;<"C*/0/77/($%
!"#$%%&'($)*+),"-./0$%"123-+45"0/%+7+B2(&+0+(H7*/0./-F-'BF7*
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5+#%&1(70(4+%+()&$)-&3((-&0"#3#"#)1#&(3&T$,$*$"&?+#-&'(")*+,,&&
1$2"8(4%408%9*4%8%$(2I9&+)&?#)1.&/+;#"&2#4#"E#I&T$-.6$&?"$-#4.I&H)-+$&
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#Q#+0#P+0+B8!#%.!#P'%.#%I5!+%!BC5!O1*5)BK
! ?C5! )B'.8!U#)! I1%.'IB5.! O*1G! i#%'#*8! 939;! B1!]5I5GP5*! 9399! +%!F5%IC!?+&5*!E5)5*Q5! VF?EW,!
7#.C8#!F*#.5)C!)B#B5,!+%!c5%B*#0!R%.+#K!?C5!O1*5)B!B8(5!+%!F?E!+)!B*1(+I#0!.5I+.'1')!O1*5)BK!?1!'%.5*)B#%.!
BC5!.+5B!I1G(1)+B+1%!#%.!O11.!(*5O5*5%I5)!+%!BC5!%1%$P*55.+%&!)5#)1%,!BC5!Q+)'#0!)I#%%+%&!G5BC1.!U#)!')5.K!!
/1*!BC5!P*55.+%&!)5#)1%,!#!I#G5*#!B*#(!U#)!G1'%B5.!%5#*!BC5!%5)B!I#Q+B8!VI1005IB+1%!.#B#!1O!;;>3!C*)W,!P5)+.5)!
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! RB!U#)! O1'%.! BC#B! O*'+B)!P501%&+%&! B1!99!(0#%B! )(5I+5)!U5*5! I1%)'G5.! +%! BC5!%1%$P*55.+%&! )5#)1%!
VH'&')B!B1!/5P*'#*8Wt!#%.!BC#B!+%!BC5!P*55.+%&!)5#)1%!V7#*IC!B1!i'08W!O*'+B)!P501%&+%&!B1!-;!(0#%B!)(5I+5)!U5*5!
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/*'+B)!P501%&+%&!B1!BC5!71*#I5#5!O#G+08!U5*5!BC5!G1)B!(*5O5**5.!#G1%&!#00!(0#%B!)(5I+5)!+%!BC5!C1*%P+00!.+5BK!
f+%5!(0#%B!)(5I+5)!P501%&!B1!BC5!71*#I5#5,!BU1!(0#%B)!)(5I+5)!P501%&!B1!d'(C1*P+#I5#,!#%.!H%#I#*.+#I5#5,!
#%.!BC5!*5)B!1O! BC5! +%.+Q+.'#0)!P501%&!B1!1BC5*! O#G+0+5)! 0+T5! BC5!H%%1%#I5#5,!dP5%#I5#5,!61*#&+%#I5#5,!5BIK!!
?C5!.+5B!#0)1!+%I0'.5.!#%+G#0!G#BB5*,!+%I0'.+%&!+%)5IB),!+%)5IB!0#*Q#5,!)I1*(+1%),!G100')T),!O*1&),!&5IT1),!0+Z#*.),!
U(8($I9,!P+*.),!5&&),!IC+IT),!)`'+**50),!#%.!P#B)K!?C5)5!U5*5!)'((0+5.!P8!G#05!C1*%P+00)!B1!%5)B!+%G#B5)!.'*+%&!
P*55.+%&!)5#)1%K
! ?C5!(*5)5%B!)B'.8!I1%I0'.5.!BC#B!#G1%&!BC5!;3![&!)(5I+5),!R#4I9*H0$,"('0$9#9!U#)!BC5!G1)B!(*5O5**5.,!
O1001U5.!P8!R#4I9*80'#,#%9(,!#%.!#G1%&!%1%$[&!(0#%B),!TI28($=#+(*8%)$HI8,##!U#)!G1)B!I1%)'G5.!P8!1O*4%8%$(2I9,!
(1))+P08!P5I#')5!1O! +B)! O*'+B+%&!.'*+%&!P1BC!BC5!P*55.+%&!#%.!%1%$P*55.+%&!)5#)1%)K!D%!#Q5*#&5,!G#05!(#+.!!
;3!Q+)+B)!B1!BC5!%5)B!(5*!.#8K!R%!BC5!(1)B$C#BIC+%&!(5*+1.,!BC5!O*5`'5%I8!1O!BC5!)'((08!1O!#%+G#0j)!G#BB5*!U#)!!
O1'%.!B1!+%I*5#)5!U+BC!BC5!G#a+G'G!)'((08!1O!+%)5IB)!#%.!BC5+*!0#*Q#5!+%!BC5!G1%BC)!1O!i'%5!#%.!i'08K

<#6=("-4>!7#0#P#*!F+5.!L1*%P+00,!1$2"8(4%408%9*4%8%$(2I9,!.+5B!I1G(1)+B+1%,!O11.!(*5O5*5%I5,!!
F5%IC!?+&5*!E5)5*Q5,!c5%B*#0!R%.+#!!

;"?*'/"?*/K+I/"?5/$(5$"A-00$B$<"@8'+K+&/"j=?k"V"[[["YZP<"G(3/+
9":-8.+;"\+&2'+0",/%&-';"?-5/$&;<",-'(./00",-2%$<"U77F"L/-(")+&$<"?*+*$$3":*+B+&"?/(B*"4-+3<"1-'&"
-"=28.+/"j=?kV"[ZZZZ!<"G(3/+"
@"#/030/9$"W">(K/'-(8$(&"A-(%$'K+&/-("?-5/$&;<"@8'+K+&/"j=?k"V"[[["YZN<"G(3/+
!"#$%%&'($)*+),"-./0$%"123-+45"(/M*/0.-'-3$^[HB8+/0F5-8
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A(@%.#")&!"(@)-J'(")*+,,4&*((7&%(&%.#+"&(=)&*#$%&V&E(1$,&4+;)$%@"#4&&
$)-&%.#&"(,#&(3&1.("@4&E(1$,+4$%+()4&+)&%#""+%("+$,&-#3#)1#&

J805$7#*T!7+..05B1%!M;,9,!E+B#!c1Q#)!;,-,@,!c0#+*5!"(1BB+)U11.5!;,>,!/#%%8!E8P#T!2,!#%.!c#**+5!L+ITG#%!;

! R%!P+*.),!Q1I#0+)#B+1%)!#*5!1h5%!')5.!B1!#.Q5*B+)5!#%.!.5O5%.!B5**+B1*+5)!#%.!#*5!I*'I+#0!+%!G#%8!)10+B#*8!
)(5I+5)!+%!+.5%B+O8+%&!.+g5*5%B!I#B5&1*+5)!1O!+%B*'.5*)!#%.!G5.+#B+%&!.+g5*5%B!*5)(1%)5)!B1U#*.)!%5+&CP1'*)!
#%.!)B*#%&5*)K!45B,!#0BC1'&C!G#%8!P+*.!)(5I+5)!0+Q5!+%!I11(5*#B+Q5!&*1'()!#%.!Q1I#0+)5!I1005IB+Q508,!O5U!)B'.+5)!
C#Q5!5a#G+%5.!BC5!O'%IB+1%)!1O!&*1'(!Q1I#0+)#B+1%)!#%.!C1U!BC58!)'((1*B!+%O1*G#B+1%!#P1'B!&*1'(!+.5%B+B8K!
c11(5*#B+Q508!P*55.+%&! )1'BC5*%!&*1'%.$C1*%P+00)! #*5! 0#*&5,! B5**5)B*+#0!P+*.)!UC+IC! 0+Q5! +%!&*1'()!1O! 9$;;!
+%.+Q+.'#0),!5#IC!I1%B#+%+%&!#!)+%&05!#.'0B!O5G#05K!?C58!#*5!U500$T%1U%!O1*!BC5+*!.#U%!IC1*')!Q1I#0+)#B+1%)!
'BB5*5.!O*1G!BC5+*!0#*&5!B5**+B1*+5)K!L1U5Q5*,!C1U!BC5)5!Q1I#0+)#B+1%)!#*5!)B*'IB'*#008!1*&#%+)5.!C#)!%5Q5*!P55%!
#%#08)5.! +%!.5B#+0,! #%.! 0+BB05! +)! T%1U%!#P1'B! BC5+*! O'%IB+1%! +%! +%B5*$&*1'(! +%B5*#IB+1%)K!A5! )B'.+5.!IC1*')!
Q1I#0+)#B+1%)!B1!.5B5*G+%5!Q1I#0!|)+&%#B'*5)j!(1B5%B+#008!)'((1*B+%&!&*1'(!#%.!+%.+Q+.'#0!*5I1&%+B+1%,!#%.!C1U!
BC58!G5.+#B5!B5**+B1*+#0!I1%X+IB)K!?5**+B1*+#0!IC1*')!I#00)!1O!;-!&*1'%.$C1*%P+00!&*1'()!U5*5!*5I1*.5.!#B!%5)B+%&!
)+B5)!U+BC+%!BC5!H))1I+#B5.!F*+Q#B5!f#B'*5!E5)5*Q5),!"1'BC!HO*+I#K!c#00)!U5*5!0#P5005.!#%.!#'B1G#B+I#008!#%#08)5.!
')+%&!.+)I*+G+%#%B!#%#08)5)!#%.!G#IC+%5!05#*%+%&!#0&1*+BCG)!B1!#))5))!)5a'#0,!+%.+Q+.'#0!#%.!&*1'(!.+g5*5%I5)K
! E5)'0B)!)C1U5.!BC#B!BC5!O'%.#G5%B#0!O*5`'5%I8!1O!I#00)!U#)!)+&%+[I#%B08!.+g5*5%B!P5BU55%!)5a5)!#%.!BC#B!
O5G#05)!(*1.'I5.!)5`'5%I5)!1O!I#00)!I1%)B+B'B+%&!'%+`'5!G501.+5)!UC+IC!I1'0.!P5!#'B1G#B+I#008!#))+&%5.!B1!BC5!
I1**5IB!+%.+Q+.'#0!U+BC!#!b@_!)'II5))!*#B5K!?C'),!5#IC!&*1'(!I#%!P5!+.5%B+[5.!P8!BC5!O5G#05j)!)+&%#B'*5K!?C5%,!
B5**+B1*+#0!+%B*')+1%)!U5*5!)+G'0#B5.!P8!(0#8+%&!P#IT!IC1*')!Q1I#0+)#B+1%)!1O!%5+&CP1'*!#%.!)B*#%&5*!&*1'()!B1!
#))5))!C1U!+%B*'.5*!&*1'(!+.5%B+B8,!#%.!C1U!C10.+%&!&*1'(!)+Z5!#g5IB5.!B5**+B1*+#0!*5)(1%)5)K!E5)'0B)!)C1U5.!
BC#B!&*1'(!)+Z5!U#)!#%!+G(1*B#%B!O#IB1*!+%!(*5.+IB+%&!*5)(1%)5),!P'B!&*1'(!+.5%B+B8!1%08!C#.!G#*&+%#0!5g5IB)K!
?C+)!)B'.8!*5(*5)5%B)!BC5![*)B!)B5(!+%!'%.5*)B#%.+%&!BC5!O'%IB+1%!1O!IC1*')!Q1I#0+)#B+1%)!+%!B5**+B1*+#0!.5O5%I5!
+%!#%!+I1%+I!I11(5*#B+Q508!P*55.+%&!)(5I+5)K!!
!!
<#6=("-4>&?5**+B1*8!.5O5%I5,!Y1I#0+)#B+1%),!"+&%#B'*5),!F0#8P#IT!5a(5*+G5%B!

;!1/&TC+&'/5M"G(%&/&2&$"-9"@9'/5+("U'(/&*-0-B;<"J(/K$'%/&;"-9"A+7$"S-Q(
9"=+.20+")'-2(3V,-'(./00"C'-I$5&

-"AG:GUVG(:/-<"A$(&'-"3$"G(K$%&/B+ab-"$8":/-3/K$'%/3+3$"$"4$52'%-%")$(c&/5-%<"L+.-'+&d'/-"@%%-5/+3-<"J(/K$'%/&;"-9"C-'&-
@":GUCULG?"C'-B'+8"/(")$(-8/5%<":/-3/K$'%/&;"+(3"L+(3"C0+((/(B<"AG:GU

>"6$7+'&8$(&"-9"e--0-B;<"J(/K$'%/&;"-9"A+8.'/3B$
2"\$2'-VC?G<"A\4?"J=4"^!^g<"G(%&/&2&"3$%"\$2'-%5/$(5$%"C+'/%V?+50+;<"J(/K$'%/&c"C+'/%V?+50+;

!"#$%%&'($)*+),"-./0$%"123-+45"0-QK$03HB'-2(3V*-'(./00F-'BFT+



57

!"#$%&'()&*'%+&*,$-+)&.%,,$/+&0()(&/(
::19(&)(:;&8(<"'(:=:>(?8'@+29(#)1*,+,1#,A

2HTWZ&A$"$=$C&'(")*+,,&:()4#"E$%+()&?"(_#1%&&
+)&B$)_$C&9)%+7$@&8+,-,+3#&A$)1%@$"6&KB98AL&

S+08!"+*!M;,!?+%%#!A1'%.!;,!c1%%+5!N5*+!;,!F+0#+!F11%)U#.!9,!Y+e#T!cC+GIC1G5!9,!#%.!"+BBC+IC#+!i+%#G18!9

! "#*#U#T!/1*5)B*8!c1*(1*#B+1%!C#)! )B5((5.! O1*U#*.! B1! I1%)5*Q5!C1*%P+00)! BC*1'&C! #! I100#P1*#B+Q5!
(*1e5IB,! BC5! "#*#U#T!L1*%P+00!c1%)5*Q#B+1%!F*1e5IB,!U+BC! BC5!L1*%P+00!E5)5#*IC!/1'%.#B+1%!?C#+0#%.K!!
?C+)!>$85#*!(*1e5IB!#+G)!B1!)(55.!'(!C1*%P+00!I1%)5*Q#B+1%!U1*T)!+%!"#*#U#TK!R%!BC+)!)B'.8,!U5!#+G5.!B1!.5B5*G+%5!
BC5!O*'+B+%&!(#BB5*%!1O!C1*%P+00!O11.!B*55),!5)B+G#B5!BC5!C1*%P+00!(1('0#B+1%,!.5B5*G+%5!C1*%P+00!.+)B*+P'B+1%,!
#%.! #II5))!C1*%P+00! P*55.+%&!P5C#Q+1'*! #%.!%5)B! B*55!(*5O5*5%I5)! +%!S#%e#T!d%B+G#'!A+0.0+O5! "#%IB'#*8K!!
A5!5)B#P0+)C5.!BU50Q5!;$C#!(5*G#%5%B!(0#%B!(C5%101&8!(01B)!+%!)+a!.+g5*5%B!Q5&5B#B+1%!B8(5)<!*+(#*+#%,!#00'Q+#0,!
G+a5.!.+(B5*1I#*(!O1*5)B!V7]/W,!C+00!7]/,!#%.!81'%&!#%.!10.!)5I1%.#*8!O1*5)B)K!A5!+.5%B+[5.,!B#&&5.,!#%.!
0#P5005.!#00!B*55)!1Q5*!;3!IG!.+#G5B5*!#B!P*5#)B!C5+&CB!V]6LW!#%.!G1%+B1*5.!BC5G!5Q5*8!G1%BCK!?C5!.+Q5*)+B8!
1O!O11.!B*55!)(5I+5)!U#)!C+&Ct!29!)(5I+5),!92!&5%5*#!#%.!;^!O#G+0+5)K!A5!.+.!(1('0#B+1%!5)B+G#B5)!P8!I1%.'IB+%&!
B*#%)5IB!)'*Q58)!#01%&!93!(5*G#%5%B!B*#%)5IB!0+%5)!#%.!#%#08Z5.!(1+%B!I1'%B!.#B#!U+BC!BC5!]R"?Hfcd!(*1&*#GK!
s)+%&!BC5!J5*%50!]5%)+B8!O'%IB+1%,!U5!I#0I'0#B5.!BC5!.5%)+B8!1O!(1+%B!O5#B'*5)!#*1'%.!5#IC!1'B('B!*#)B5*!I500!
U5+&CB5.!P8!BC5!Q#0'5)!+%!BC#B!%'GP5*!1O!C1*%P+00)!O*1G!5#IC!(1+%BK!A5!I1%.'IB5.!C1*%P+00!%5)B!)'*Q58)!.'*+%&!
BC5!P*55.+%&!)5#)1%!P5BU55%!0#B5!93;\!#%.!5#*08!93;bK!?C*55!#IB+Q5!%5)B)!P501%&+%&!B1!BU1!C1*%P+00!)(5I+5)!U5*5!
.1I'G5%B5.!#%.!G1%+B1*5.K!A5!)'*Q585.,!G1.+[5.,!#%.!G1%+B1*5.!@b!B*55!I#Q+B+5)!.'*+%&!BC5!%1%$P*55.+%&!
)5#)1%K!"+a!1'B!1O!5+&CB!C1*%P+00!)(5I+5)! +%!"#*#U#T!U5*5!*5I1*.5.!+%!1'*!)B'.8!#*5#K!S+(+.$*+IC!O*'+B)! O*1G!!
BC5!O#G+08!78*+)B+I#I5#5,!6'*)5*#I5#5,!#%.!78*B#I5#5!U5*5!C+&C08!)5#)1%#0K!R%!I1%B*#)B,!/+I')!U#)!#!)5#)1%#0,!
P5#*+%&!O*'+B)!#00!85#*!*1'%.,!BC')!(*1Q+.+%&!5%1'&C!O11.!#B!B+G5)!1O!01U!*5)1'*I5!#Q#+0#P+0+B8K!?C5!C1*%P+00)!
U5*5!#0)1!1P)5*Q5.!O55.+%&!BC5+*!IC+IT)!U+BC!%5)B0+%&!P+*.),!)%#T5),!#%.!1BC5*!+%Q5*B5P*#B5)K!?C*55!C1*%P+00!%5)B)!!
U5*5!O1'%.!+%!K"%80(*-(48%&"F''(!#%.!K"%80(*(8,0$2#Q%'#(,!U+BC!#%!#Q5*#&5!.+#G5B5*!#B!%5)B!C5+&CB!V]fLW!!
1O!2\K-!IG!#%.!#%!#Q5*#&5!C5+&CB!1O!9bK>!GK!]'*+%&!BC+)!)B'.8,!@b!B*55)!U+BC!I#Q+B+5)!U5*5!01I#B5.,!P'B!1%08!O1'*!
U5*5!1II'(+5.!#B!BC5!B+G5!1O!BC5!)'*Q58)K!H00!I#Q+B+5)!U5*5!*5(#+*5.!#%.!G1.+[5.!#II1*.+%&08!B1!)'+B!C1*%P+00!
%5)B+%&!%55.),!UC+IC! +%I0'.5.!G1.+[I#B+1%!1%!BC5!%5)B!5%B*#%I5,!U#00,!X11*,!I5+0+%&,!#%.!(5*ICK! R%!SdA",!!
BC5!C1*%P+00!P*55.+%&!)5#)1%!I1+%I+.5)!U+BC!BC5!G#))!O*'+B+%&!1O!C1*%P+00!O11.!B*55),!UC+IC!1II'*)!B1U#*.)!BC5!
5%.!1O!93;\!'%B+0!/5P*'#*8!93;bK!H!01%&$B5*G!)B'.8!+)!%55.5.!B1!)55!BC5!(#BB5*%!1O!O*'+B+%&!O11.!(0#%B)!U+BC!
P*55.+%&!#%.!%1%$P*55.+%&!)5#)1%)!1O!BC5!C1*%P+00!B1!'%.5*)B#%.,!(*1B5IB!#%.!I1%)5*Q5!BC5!)(5I+5),!(#*B+I'0#*08!
+%!"#*#U#TK!!!!

<#6=("-4>!L1*%P+00,!"55.!.+)(5*)#0,!@($($,(*%G%8(2(,!S1U5*!J+%#P#B#%&#%!A+0.0+O5!"#%IB'#*8!!

;"?+'+Q+M"1-'$%&';"A-'7-'+&/-("
9",-'(./00"4$%$+'5*"1-2(3+&/-(
!"#$%%&'($)*+),"-./0$%"123-+45"0/0;%H%+'+Q+M9-'$%&';F5-8



58 !"#$%&'()*(!)+,-&+'.(/"-,&-"+&(0123,+-2&'((
4"156)6.(78"2%"19

W"##-+);&91(,(;6&(3&%.#&B@N()&'(")*+,,&KT0$0'%&#G09*-($#''(0*-($#''(0L&&
+)&B@N()&H4,$)-I&?.+,+00+)#4&

Y+%I5!H%&501!N+I#*#8#!M;!#%.!c#*G50#!FK!d)(#%10#!;

! ?C5!S'Z1%!L1*%P+00!V?#*+TB+Tt!T0$0'%&#G09*-($#''(0*-($#''(0W!+)!1%5!1O!BC5!)G#005)B!C1*%P+00)!+%!BC5!
FC+0+((+%5)!#%.!+)!5%.5G+I!B1!BC5!01U0#%.!O1*5)B)!1O!N*5#B5*!S'Z1%K!]'5!B1!BC5!+%B5%)+O8+%&!BC*5#B)!1O!.5O1*5)B#B+1%,!
0#%.$')5!IC#%&5,!#%.!U+0.0+O5!(1#IC+%&,!BC58!C#Q5!P55%!0+)B5.!#)!Y'0%5*#P05!P8!BC5!FC+0+((+%5!E5.!S+)B!+%!9393K!
s%O1*B'%#B508,!5I101&+I#0,!#%.!%#B'*#0!C+)B1*8!)B'.+5)!1%!BC5!)(5I+5)!*5G#+%!)I#*I5K!R%!BC+)!(#(5*,!U5!(*5)5%B!BC5!
B*55!#%.!I#Q+B8!(*5O5*5%I5),!.+5B,!)1G5!#)(5IB)!1O!BC5!P*55.+%&!P+101&8,!#%.!BC5![*)B!.5)I*+(B+1%!1O!BC5!P*55.+%&!
P5C#Q+1*!1O!BC5!S'Z1%!L1*%P+00)K!"5Q5%!%5)B)!#B!BC5!"'P+I!A#B5*)C5.!/1*5)B!E5)5*Q5!U5*5!5a#G+%5.!O1*!I#Q+B8,!
1(5%+%&!05%&BC!#%.!U+.BC,!Q5*B+I#0!#%.!C1*+Z1%B#0!.5(BCW!#%.!B*55!V+K5K,!B*55!)B#B')<!0+Q5!1*!.5#.W!IC#*#IB5*+)B+I)K!
f5)B)!U5*5!#II5))5.!BC*1'&C!)+%&05!*1(5!I0+GP+%&!B5IC%+`'5)!(1)B$X5.&+%&K!D%5!#IB+Q5!%5)B!U#)!#0)1!G1%+B1*5.!
O1*!P*55.+%&!P5C#Q+1*!#%.!.+5B!O*1G!7#*IC!B1!i'%5!9399!O1*!#!B1B#0!1O!^>!C1'*)K!6#)5.!1%!BC+)!)B'.8,!S'Z1%!
L1*%P+00)!%5)B5.!1%08!1%!%#B'*#0!I#Q+B+5)!1O!0+Q5!0#*&5$.+#G5B5*!B*55)!(#*B+I'0#*08!1%!AC+B5!S#'#%!VK"%80(*4%$2%82(<!
]+(B5*1I#*(#I5#5WK!75#%!I#Q+B8!1(5%+%&!.+G5%)+1%)!VA!a!SW!U#)!;;K^b!a!;\K-2!IG!U+BC!G5#%!Q5*B+I#0!.5(BC!
VX11*!B1!I5+0+%&W!1O!b9K>^!IG!#%.!G5#%!.5(BC!1O!-K\2!IG~)'&&5)B+%&!#!(*5O5*5%I5!O1*!)C#001U!I#Q+B+5)!U+BC!C+&C!
I5+0+%&)!#%.!)G#00!5%B*#%I5)K!A5!5)B+G#B5!BC#B!BC5!O5G#05!C1*%P+00!C#)!*5G#+%5.!U+BC+%!BC5!I#Q+B8!O1*!#!B1B#0!1O!
b3!.#8)!O*1G!BC5!B+G5!1O!I#Q+B8!)5#0+%&!B1!5G5*&5%I5K!c0'BIC!)+Z5!U#)!BU1K!/11.!U#)!.50+Q5*5.!P8!#!)+%&05!G#05!
C1*%P+00!;;$9^a!+%!#!.#8<!I1%)+)B+%&!G#+%08!1O!O*'+B)!O*1G!#B!05#)B!9>!)(5I+5)!1O!(0#%B)K!c11(5*#B+Q5!P*55.+%&,!!
#)!U#)!(*5Q+1')08!*5(1*B5.!O1*!BC5!F5%501(+.5)!C1*%P+00),!U#)!%1B!1P)5*Q5.!+%!BC+)!)B'.8K!R%O1*G#B+1%!O*1G!BC+)!
)B'.8!G#8!C50(!&'+.5!I1%)5*Q#B+1%!5g1*B)!B1!O1I')!1%<!;W!(0#%B+%&!1O!BC5!(*5O5**5.!%5)B+%&!#%.!O*'+B+%&!B*55)!1O!
BC5!S'Z1%!L1*%P+00)!B1!)5I'*5!O'B'*5!(1B5%B+#0!%5)B+%&!)+B5)!#%.!O11.!)1'*I5)!.'*+%&!BC5!P*55.+%&!)5#)1%t!#%.!!
9W!I*5#B+1%!1O!)(5I+5)$)(5I+[I!%5)B!P1a5)!O1*!5a$)+B'!I1%)5*Q#B+1%!#%.:1*!B1!)'((1*B!C1*%P+00!P*55.+%&!+%!BC5!U+0.!
+%!#*5#)!UC5*5!I#Q+B+5)!G#8!P5!+%!)C1*B#&5K!A+BC!1%08!@!1O!;;!FC+0+((+%5!C1*%P+00)!Q+*B'#008!T%1U%!P+101&+I#008!
#%.!5I101&+I#008,!1'*![%.+%&)!#..!Q#0'#P05!+%)+&CB)!1%!BC5!%#B'*#0!C+)B1*8!1O!C1*%P+00)!+%!BC5!I1'%B*8K!!
!!
<#6=("-4>&6*55.+%&!5I101&8,!]+5B,!S'Z1%!L1*%P+00,!f5)B,!f5)B+%&!P5C#Q+1*!

;!G(%&/&2&$"-9">(K/'-(8$(&+0"?5/$(5$"+(3"=$&$-'-0-B;<"J(/K$'%/&;"-9"&*$"C*/0/77/($%<"6/0/8+(
!"#$%%&'($)*+),"-./0$%"123-+45"KBB/5+'+;+H27F$32F7*



59

!"#$%&'()&*'%+&*,$-+)&.%,,$/+&0()(&/(
::19(&)(:;&8(<"'(:=:>(?8'@+29(#)1*,+,1#,A

?(0@,$%+()&5#)4+%6&(3&'(")*+,,4&+)&G()JW"##-+);&A#$4()&&
$%&%.#&:("#&Z"#$&(3&<.$(&Q$+&G$%+()$,&?$"CI&/.$+,$)-&

f#(C#B)1*%!71%IC#+BC#%#(C#B!M;,!41%&8'B!?*+)'*#B!9,!#%.!Y+e#T!cC+GIC1G5!9

! L1*%P+00)! #*5! I0#))+[5.! #)! #%! +G(1*B#%B! 5%Q+*1%G5%B#0! I1%.+B+1%! +%.+I#B1*!P'B! BC5!(1('0#B+1%!1O!!
C1*%P+00)!B5%.!B1!.5I0+%5K!?C5!)B'.8!1%!(1('0#B+1%!+)!5))5%B+#0!B1!5%C#%I5!G5#)'*5)!B1!G#%#&5!#%.!G1%+B1*!
C1*%P+00!(1('0#B+1%K!?C5!1Pe5IB+Q5)!1O!BC+)!)B'.8!U5*5!B1!5)B+G#B5!(1('0#B+1%!.5%)+B8!1O!@!C1*%P+00!)(5I+5),!%#G508!!
D*+5%B#0!F+5.!L1*%P+00! V1$2"8(4%408%9* ('H#8%928#9W!N*5#B!L1*%P+00! V3I408%9* H#4%8$#9W!A*5#BC5.!L1*%P+00!
V!"F2#408%9*I$G('(2I9W!#%.!AC+B5$BC*1#B5.!P*1U%!L1*%P+00!V1$%88"#$I9*(I920$#W!+%!%1%$P*55.+%&!)5#)1%!#B!!
BC5!I1*5!#*5#!1O!JC#1!4#+!f#B+1%#0!F#*T,!?C#+0#%.K!?C5!)B'.8!#*5#!I1Q5*)!;@@!TG9!V;9!TG!a!;9!TGWK!/+50.!)'*Q58!
U#)!I1%.'IB5.!O*1G!i'%5!9399!B1!]5I5GP5*!9399!P8!')+%&!;3!B*#%)5IB!0+%5),!I1Q5*+%&!%#B'*#0!B*#+0),!*1#.)!#%.!
(#B*10!*1'B5)K!?C5!05%&BC!1O!B*#%)5IB!+)!#P1'B!;K>!TGK!?C5!.+)B#%I5!)#G(0+%&!1O!]R"?Hfcd!^K>!(*1&*#G!U#)!
')5.!B1!#%#08Z5!C1*%P+00!.5%)+B8,!P#)5.!1%!)+&CB+%&!.#B#K!
! ?C5! *5)'0B)! +%.+I#B5.! BC#B! BC5! BC*55$C1*%P+00! )(5I+5)! I1'0.! P5! 5)B+G#B5.! BC5! (1('0#B+1%!.5%)+B8K!!
?C5!.5%)+B8!1O!BC5!D*+5%B#0!F+5.,!BC5!N*5#B!#%.!BC5!A*5#BC5.!L1*%P+00!U5*5!;3K@\!V%!l!@^W,!9K@;!V%!l!92W!#%.!
9K23! V%!l!9bW! +%.+Q+.'#0):TG9,! *5)(5IB+Q508K!?C5!AC+B5$BC*1#B5.!P*1U%!L1*%P+00!U#)!%1B!.5B5IB5.!.'*+%&!!
BC5!)'*Q58!(5*+1.K!F1('0#B+1%!.5%)+B8!1O!BC5!D*+5%B#0!F+5.!L1*%P+00!+%!BC+)!)B'.8!U#)!&1%5!'(!;K\-!B+G5)!BC5!
%'GP5*!1O!BC5!E1'%.!5BK!#0K!V933>W!U#)!)B'.8!+%!BC5!71$"+%&B1,!JC#1!4#+!f#B+1%#0!F#*T!+%!933-$933>!P'B!BC5!
.5%)+B8!1O!BC+)!)B'.8!05))!BC#%!BC5!)B'.8!#B!JC#1!4#+!f#B+1%#0!F#*T!+%!933@$933\!BC#B!O1'%.!9;!+%.+Q+.'#0):TG9K!
F1('0#B+1%!.5%)+B8!1O!BC5!N*5#B!L1*%P+00!U#)!05))!BC#%!BC5!)B'.8!1O!E1'%.!5BK!#0K!V933>W!V@!+%.+Q+.'#0):TG9W!
#%.!&*5#B5*!BC#%!BC5!)B'.8!#B!6#0#!/1*5)B!+%!L#0#$P#0#!A+0.0+O5!"#%IB'#*8!+%!933;!$!9339!V3K;9!+%.+Q+.'#0):TG9WK!
F1('0#B+1%!.5%)+B8!1O!BC5!A*5#BC5.!L1*%P+00!U#)!&1%5!'(!BC5!E1'%.!5BK!#0K!V933>W!)B'.8!BC#B!O1'%.!9!+%.+Q+.'#0:
TG9K!?C5!UC+B5$BC*1#B!P*1U%!L1*%P+00!U#)!I0#))+[5.!&01P#0!)B#B')!+%!#!%5#*!BC*5#B5%5.!)(5I+5)!#%.!#!Q'0%5*#P05!
)(5I+5)!O1*!%#B+1%#0!)B#B')K!?*+)'*#B!5BK!#0K!V93;-W!*5I1GG5%.!BC#B!BC5!?C#+0#%.!E5.!S+)B!#'BC1*+B8!IC#%&5)!BC5!
)B#B')!1O!UC+B5$BC*1#B!P*1U%!L1*%P+00! B1!5%.#%&5*5.!)(5I+5)!P5I#')5!BC58!#*5!#B!*+)T!#%.!)G#00!(1('0#B+1%K!!
A5!)C1'0.!G1%+B1*!BC5!)B#B')!1O!BC5!UC+B5$BC*1#B!P*1U%!C1*%P+00!(1('0#B+1%!I01)508K!?C5!*5)'0B)!I#%!P5!')5.!O1*!
01%&$B5*G!G1%+B1*+%&!1O!C1*%P+00!(1('0#B+1%!#%.!5Q#0'#B5!BC5!G#%#&5G5%B!5g5IB+Q5%5))!1O!JC#1!4#+!f#B+1%#0!
F#*T,!UC+IC!+%!#!(1*B+1%!1O!BC5!]1%&!FC#8#85%!=!JC#1!4#+!/1*5)B!c1G(05a!f#B'*#0!A1*0.!L5*+B#&5!"+B5K
!!!!

<#6=("-4>!L1*%P+00),!F1('0#B+1%,!]5%)+B8!5)B+G#B+1%,!JC#1!4#+!f#B+1%#0!F#*T!!

;"1-'$%&"4$%-2'5$"+(3">(K/'-(8$(&+0"@38/(/%&'+&/-(<"1+520&;"-9"1-'$%&';<"E+%$&%+'&"J(/K$'%/&;<":+(BM-M"!Z^ZZ<"S*+/0+(3
9"6$7+'&8$(&"-9"1-'$%&":/-0-B;<"1+520&;"-9"1-'$%&';<"E+%$&%+'&"J(/K$'%/&;<":+(BM-M"!Z^ZZ<"S*+/0+(3
!"#$%%&'($)*+),"-./0$%"123-+45"(+7*+&%-'(F8-HM2F&*



60 !"#$%&'()*(!)+,-&+'.(/"-,&-"+&(0123,+-2&'((
4"156)6.(78"2%"19

G#4%+);&#1(,(;6&$)-&*"##-+);&4@11#44&(3&T$,$*$"&?+#-&'(")*+,,&&
1$2"8(4%408%9*4%8%$(2I9&+)&?#)1.&/+;#"&2#4#"E#I&T$-.6$&?"$-#4.I&H)-+$&

N#e#%#%!A#&C!M;,!f+TC+0!61*1.5!;,!E#e'!J#)#GP5!9,!#%.!i#8#%B!A#.#BT#*!-

! 7#0#P#*!F+5.!L1*%P+00,!1$2"8(4%408%9*4%8%$(2I9! +)!1%5!1O!BC5!%+%5!)(5I+5)!1O!C1*%P+00)! O1'%.!+%!BC5!
R%.+#%!)'PI1%B+%5%BK!RB!+)!0+)B5.!#)!#!f5#*!?C*5#B5%5.!)(5I+5)!.'5!B1!#%!#0#*G+%&!.5I*5#)5!+%!+B)!(1('0#B+1%K!
1O* 4%8%$(2I9! (*5O5*)!.5I+.'1')! O1*5)B! #%.! BC+IT! I#%1(+5)!U+BC!.+)B+%IB!.+)B*+P'B+1%#0! *#%&5)! +%! R%.+#,! +K5K,!!
BC5!A5)B5*%!NC#B),!BC5!d#)B5*%!NC#B),!#%.!(#BIC+08!+%!BC5!"#B('.#!E#%&5!+%!c5%B*#0!R%.+#K!f5)B+%&!5I101&8!#%.!
P*55.+%&!)'II5))!#*5!+G(1*B#%B!#)(5IB)!1O!L1*%P+00j)!*5)5#*ICK!71)B!1O!BC5!*5)5#*IC!#P1'B!BC5!P*55.+%&!P+101&8!
1O!1O*4%8%$(2I9!U#)!I#**+5.!1'B!+%!BC5!A5)B5*%!NC#B)!#%.!d#)B5*%!NC#B)!(#*B)!1O!R%.+#K!f1B!G'IC!*5)5#*IC!#P1'B!
P*55.+%&!P+101&8!U#)!I#**+5.!1'B!+%!BC5!c5%B*#0!R%.+#%!0#%.)I#(5K!?C5!(*5)5%B!)B'.8!U#)!I1%.'IB5.!O*1G!i#%'#*8!
939;!B1!]5I5GP5*!9399K!RB!O1I')5.!1%!BC5!%5)B!)+B5!)505IB+1%,!%5)B!B*55!(*5O5*5%I5,!%5)B!IC#*#IB5*+Z#B+1%,!#%.!
P*55.+%&!)'II5))!1O!1O*4%8%$(2I9!+%!F5%IC!?+&5*!E5)5*Q5!VF?EW,!7#.C8#!F*#.5)C!)B#B5!1O!R%.+#K!F?E!I1Q5*)!#%!
#*5#!1O!;;^bK2-!)`K!TGK,!+%I0'.+%&!BC5!I1*5!#%.!P'g5*K!1O*4%8%$(2I9!%5)B)!U5*5!G1%+B1*5.!O1*!BU1!I1%)5I'B+Q5!
P*55.+%&!)5#)1%),!UC+IC!0#)B!O*1G!V7#*IC!B1!i'08W!+%!BC5!"#B('.#!*#%&5)!1O!c5%B*#0!R%.+#K!H!I#G5*#!B*#(!U#)!')5.!
B1!G1%+B1*!BC5!(*5$P*55.+%&!#%.!P*55.+%&!#IB+Q+B+5)!1O!1O*4%8%$(2I9!#B!BC5!%5)B!)+B5)!#%.!)5B!1%!#!%5#*P8!P*#%ICK
! H!)'*Q58!B1!01I#B5!%5)B+%&!B*55)!#%.!(1B5%B+#0!I#Q+B+5)!U#)!I#**+5.!1'B!+%!;;3!01I#0+B+5)!VP+B)W!+%!BC5!F?E,!
+%!P*55.+%&!#)!U500!#)!%1%$P*55.+%&!)5#)1%)K!?C5!%5)B!I#Q+B+5)!U5*5!I1%[*G5.!+%!BC5!P*55.+%&!)5#)1%!P8!B*#IT+%&!
BC5!G#05!C1*%P+00)K!]'*+%&!BC5!)B'.8,![Q5!#IB+Q5!%5)B)!1O*1 O*4%8%$(2I9!#%.!;-!(1B5%B+#0!%5)B!I#Q+B+5)!U5*5!O1'%.!
+%!F?EK!D'B!1O!BC5)5!#IB+Q5!%5)B!B*55),!>(G"I4(*#$G#4(!C#.!O1'*!%5)B)!#%.!/08-#$('#(*(8=I$(!C#.!1%5!%5)BK!
?C5!(1B5%B+#0!%5)B!I#Q+B+5)!V*5I1*.5.!P0#%T!I#Q+B+5)!BC#B!)C1U5.!)+G+0#*!IC#*#IB5*+)B+I)!B1!#IB+Q5!%5)B)W!U5*5!
+%!O1'*!)(5I+5)!1O!B*55),!Q+ZK,!>(G"I4(*#$G#4(,!/08-#$('#(*(8=I$(,!/08-#$('#(*2%-0$2%9(!#%.!/042%$(*,8($G#9K!
?C5!#Q5*#&5!C5+&CB!1O!%5)B+%&!B*55)!U#)!O1'%.!B1!P5!;\K^!G,!#Q5*#&5!C5+&CB!1O!BC5!%5)B!O*1G!&*1'%.!05Q50!U#)!
O1'%.!B1!P5!;9K9\!Gt!BC5!1Q5*#00!%5)B!B*55!&+*BC!VN6LW!U#)!G5#)'*5.!#B!n9K9!Gt!#%.!BC5!%5)B!I#Q+B8!5%B*#%I5!
05%&BC!#%.!U+.BC!)C1U5.!93K9!#%.!93K;!IG,!*5)(5IB+Q508K!f5)B)!U5*5!01I#B5.!1%!)5I1%.#*8!P*#%IC5)!V23_W,!#%.!
BC5!%5)B!I#Q+B+5)!G#+%08!O#I5.!%1*BC$5#)BK!/1'*!1O!BC5)5![Q5!%5)B)!U5*5!01I#B5.!+%)+.5!BC5!I1*5!#*5#!Vf#B+1%#0!
F#*TW,!#%.!BC5![hC!%5)B!U#)!+%!BC5!P'g5*!Z1%5K!?C5!)B'.8!*5Q5#05.!BC#B!BC5!7#.C'I#!+%.+I#!B*55)!U5*5!G1)B08!
(*5O5**5.!P8*1 O*4%8%$(2I9!O1*!%5)B+%&!+%!F?E,!(1))+P08!.'5!B1!BC5+*!&11.!(1('0#B+1%,!01%&5Q+B8,!#%.!*5)+0+5%I5!
B1!I0+G#B+I!I1%.+B+1%)K!H0)1,!BC5!1%)5B!#%.!I'0G+%#B+1%!1O!P*55.+%&!Q#*+5.!O1*!.+g5*5%B!%5)B),!P'B!BC5!(5*+1.!1O!
+%I#*I5*#B+1%!1O!BC5!O5G#05!+%)+.5!BC5!%5)B!I#Q+B8!U#)!)+G+0#*!V\\!±@!.#8)WK!?C5!P*55.+%&!)'II5))!*#B5)!1O!O1'*!
%5)B)!V;33_W!#%.!V\3_W!+%!939;!#%.!9399!*5)(5IB+Q508K
!!
<#6=("-4>&7#0#P#*!F+5.!L1*%P+00,!1$2"8(4%408%9*4%8%$(2I9,!f5)B+%&!5I101&8,!6*55.+%&!)'II5)),!
! !!!!!!F5%IC!?+&5*!E5)5*Q5,!7#.C8#!F*#.5)C,!c5%B*#0!R%.+#!

;!4+(BM-(B"G(3-($%/+F"h0F"?$872'"\-"P_<":-B-'"o"!Y!N^<"#$%&"h+K+"V""G(3-($%/+F"
9"4$%$+'5*"A$(&$'"9-'"A0/8+&$"A*+(B$"o"J(/K$'%/&+%"G(3-($%/+F")3F"C@J"0&"R<_F"6$7-M"!Y[NN"o"G(3-($%/+

!"#$%%&'($)*+),"-./0$%"123-+45";-M/H'+(BM-(BF/3



61

!"#$%&'()&*'%+&*,$-+)&.%,,$/+&0()(&/(
::19(&)(:;&8(<"'(:=:>(?8'@+29(#)1*,+,1#,A

/.#&2@3(@4J)#1C#-&'(")*+,,&0(0@,$%+()&+)&B$%0$)1.$">&"#$,+%+#4&$)-&0#"1#0%+()&
J#*+)CG#!F*#.C#%!M;,!"+T#%.5*!]5U#%!;,!"C+0(+B#!7#%.#0!9,!#%.!H*e#%!6#)'!E18!9

! ?C5!d#)B5*%!L+G#0#8#%!*5&+1%!+)!+G(1*B#%B!O1*!P+*.5*)!#%.!S#B(#%IC#*,!#!Q+00#&5!01I#B5.!I01)5!B1!BC5!
7#C#%#%.#!A+0.0+O5!"#%IB'#*8! +%!%1*BC5*%!A5)B!65%&#0,! R%.+#,!C#)!P5I1G5!#!(1('0#*!P+*.+%&!.5)B+%#B+1%!
)+%I5!93;9K!?C5!E'O1')$%5IT5.!C1*%P+00!VEfLW!+)! BC5!G1)B! +I1%+I!)(5I+5)!C5*5K!d#)8!)+&CB+%&)!1O! BC5!EfL!
C#Q5!5)I#0#B5.!P+*.!B1'*+)G!(*1)(5IB),!+G(*1Q+%&!BC5!1Q5*#00!5I1%1G8K!?1!#))5))!(51(05j)!(5*I5(B+1%!B1U#*.)!
C1*%P+00),!U5! +%B5*Q+5U5.!@9! *5)(1%.5%B)! #&5.!92$^;!85#*)! O*1G! O1'*!Q+00#&5)! #*1'%.!S#B(#%IC#*! +%!9399K!!
71)B!1O!BC5!*5)(1%.5%B)!P50+5Q5!BC#B!BC5*5!+)!#%!+%I*5#)5.!#k%+B8!B1U#*.)!C1*%P+00)!+%!BC5!0#)B!>$;3!85#*)!#%.!!
)1G5!C#Q5! #BB*+P'B5.! BC+)! IC#%&5! B1!P+*.! B1'*+)GK!A5! O'*BC5*! B*+5.! B1!'%.5*)B#%.!(5*I5(B+1%)!1O!C1*%P+00!
(1('0#B+1%!B*5%.)!1Q5*!BC5!0#)B!93$9>!85#*)K!/1*B8$BC*55!(5*I5%B!*5)(1%.5%B)!P50+5Q5.!BC#B!BC5!C1*%P+00!(1('0#B+1%!
C#)!.5I*5#)5.,!92K9_!P50+5Q5.!+B!C#)!+%I*5#)5.,!;b_!1P)5*Q5.!%1!IC#%&5,!UC+05!;;Kb_!C#.!%1!Q+5UK!F51(05!UC1!
)#+.!BC#B!BC5!(1('0#B+1%!C#)!.5I0+%5.!I+B5.!BC5!*5#)1%)!U5*5!.'5!B1!*5.'I5.!O11.!#%.!%5)B!B*55)!#%.!+%I*5#)5.!
.+)B'*P#%I5K!?C5!(51(05!UC1!P50+5Q5.!BC#B!BC5*5!U#)!#%!+%I*5#)5,!1(+%5.!BC#B!&11.!#Q#+0#P+0+B8!1O!O11.!B*55),!
+%I*5#)5.!P*55.+%&!)'II5)),!+%I*5#)5.!#U#*5%5))!#%.!Q#0'5!O1*!C1*%P+00)!U5*5!*5#)1%)!O1*!BC5!+%I*5#)5K!A5!#0)1!
I1%.'IB5.!T58$+%O1*G#%B!+%B5*Q+5U)!U+BC!;\!50.5*08!G5GP5*)!B1!.1I'G5%B!BC5!1*#0!C+)B1*8!1O!BC5!0#%.)I#(5K!
/+h8!(5*I5%B!)(1T5!1O!0#*&5$)I#05!.5O1*5)B#B+1%!#*1'%.!S#B(#%IC#*!.'5!B1!#!)1I+1$(10+B+I#0!#&+B#B+1%!+%!;b\2K!
/*1G!BC5!0#B5!;bb3),!BC5*5!U5*5!01I#0!(0#%B#B+1%!5g1*B)!B1!*5Q+Q5!BC5!C#P+B#B)K!A5!#0)1!')5.!0+%5$B*#%)5IB!)'*Q58)!
B1!5)B+G#B5!EfL!(1('0#B+1%!#*1'%.!S#B(#%IC#*!O*1G!]5I5GP5*!939;!B1!]5I5GP5*!9399K!R%!#%!5g1*B!1O!;\\!
TG,!U5!C#.!\\!.5B5IB+1%)!VI#00)!#%.!)+&CB+%&)W!1O!BC5!EfLK!?C5!G5#%!5%I1'%B5*!*#B5!VdEW!O1*!&*1'(!.5B5IB+1%)!
V(5*IC5.!#%.!X+&CBW!U#)!3K-;!(5*!TG!V"d!±3K3>WK!?C5!G5#%!dE!V%'GP5*)!(5*!TGW!U#)!3K^b!+%.+Q+.'#0)!(5*!
TG!V"d!±3K9@WK!?C5!.5%)+B8!5)B+G#B5)!1O!EfL!+%!S#B(#%IC#*!U#)!b!P+*.):!TG9!VcR!9$--W!#%.!BC5!1Q5*#00!X1IT!
.5%)+B8!U#)!@!X1IT):TG9!VcR!;$;9WK!H0BC1'&C!BC5*5!#*5!%1!5#*0+5*!P#)50+%5),!BC5!5%I1'%B5*!*#B5)!#%.!.5%)+B8!1O!
BC5!EfL!+)!*50#B+Q508!C+&C!#%.!)+G+0#*!B1!)1G5!F*1B5IB5.!H*5#)!+%.+I#B+%&!BC#B!BC5!)(5I+5)!+)!.1+%&!U500!I'**5%B08K!!
AC+05!(51(05!C#Q5!.+g5*5%B!(5*I5(B+1%)!1O!BC5!)B#B')!1O!C1*%P+00!(1('0#B+1%,!BC5*5!+)!#!I1%)5%)')!BC#B!(#)B!5Q5%B)!
C#Q5!#0B5*5.!BC5!O1*5)B)!UC+IC!C#Q5!C#.!+G(0+I#B+1%)!O1*!C1*%P+00)K!L1U5Q5*,!1'*!)B'.8!)'&&5)B)!BC#B!BC5!#*5#!
)'((1*B)!#!&11.!(1('0#B+1%!1O!E'O1')$%5IT5.!C1*%P+00)K!
!!!!

<#6=("-4>!7#C#%#%.#!A+0.0+O5!"#%IB'#*8,!F1('0#B+1%!B*5%.),!L1*%P+00!P*55.+%&,!!
d#)B5*%!L+G#0#8#,!S1I#0!(5*I5(B+1%)!!

;"\+&2'$"A-(%$'K+&/-("1-2(3+&/-("j\A1k<"G(3/+
9"\+&2'$"=+&$%V\+&2'$"A02.<"G(3/+
!"#$%%&'($)*+),"-./0$%"123-+45"M+'/%*8+H(59V/(3/+F-'B



62 !"#$%&'()*(!)+,-&+'.(/"-,&-"+&(0123,+-2&'((
4"156)6.(78"2%"19

94%+7$%+);&%.#&?(0@,$%+()&(3&%.#&:"+%+1$,,6&9)-$);#"#-&'#,7#%#-&'(")*+,,&&
K!"#$%&'()*+#,#'L&+)&H)-()#4+$&

41T81T!L#.+(*#T#*)#!M;,!!f'*'0!SK!A+%#*%+!9,!/+*G#%!LK!J'*%+#U#%!;,!
E+T+!E#CG#%)8#C!;,!i+GG8!J'*%+#U#%!;,!#%.!H*8O!E#CG#%!;

! ?C5!C50G5B5.!C1*%P+00!V!"#$%&'()*+#,#'W!+)!#!c*+B+I#008!d%.#%&5*5.!)(5I+5)!BC#B!C#Q5!P55%!5aB5%)+Q508!
C'%B5.!O1*!+B)!Q#0'#P05!I#)`'5)K!H0BC1'&C!BC5!)I#05!1O!(1#IC+%&!U#)!'%T%1U%!'%B+0!+B)!*5)'*O#I+%&!+%!R%.1%5)+#!!
+%!93;9,!I1%)5*Q#B+1%!5g1*B)!#B!#00!05Q50)!C#Q5!P55%!+%+B+#B5.K!L1U5Q5*,!BC5!I'**5%B!(1('0#B+1%!)B#B')!1O!BC5!)(5I+5)!
*5G#+%)!'%T%1U%K!R%!BC+)!)B'.8,!U5!#+G5.!B1!5)B+G#B5!BC5!(1('0#B+1%!1O!BC5!C50G5B5.!C1*%P+00!+%!R%.1%5)+#!
')+%&! #%! +G(*1Q5.!(1('0#B+1%! 5aB*#(10#B+1%! #((*1#ICK!A5!')5.!C+)B1*+I#0! #%.! 0#B5)B!.5%)+B8! 5)B+G#B+1%),!
+%I1*(1*#B5.!(*1P#P05!.+)B*+P'B+1%!#%.!C#P+B#B!)'+B#P+0+B8!(*1.'I5.!P8!7#a+G'G!d%B*1(8!V7#a5%BW,!#%.!B5)B5.!
O1*!G'0B+I100+%5#*+B8! O1*! #00! 5%Q+*1%G5%B#0! Q#*+#P05)! #%.!1II'**5%I5!.#B#! B1! *5.'I5! )(#B+#0! #'B1I1**50#B+1%K!!
A5!#%#08Z5.!>>!#%.!9^!1II'**5%I5)!1O!BC5!)(5I+5)!+%!"'G#B*#!#%.!J#0+G#%B#%,!*5)(5IB+Q508,!I1005IB5.!O*1G!
Q#*+1')!P+1.+Q5*)+B8!)'*Q58)!#%.!1((1*B'%+)B+I!)+&CB+%&)!)+%I5!;b\3K!?C5!7#a5%B!#%#08)+)!U#)!*5)B*+IB5.!B1!T%1U%!
(*5O5**5.!C#P+B#B)!+%!(*+G#*8!#%.!)5I1%.#*8!O1*5)B)!P#)5.!1%!93;2!.#B#K!F*5Q+1')!.5%)+B8!)B'.+5)!+%!"'G#B*#!
#%.!J#0+G#%B#%!*5(1*B5.!C50G5B5.!C1*%P+00!.5%)+B+5)!*#%&+%&!O*1G!3K;!B1!;Kb!P+*.):TG9!+%!"'G#B*#!#%.!3K^!B1!
3K>!P+*.):TG9!+%!J#0+G#%B#%K!D'*!G1)B!*5I5%B!)B'.8!+%!93;b!O1'%.!.5%)+B+5)!1O!3K-$3K>!P+*.):TG9K!DO!BC5!B1B#0!
(*5O5**5.!C#P+B#B!+%!9393,!;;2,;b\!TG9!+%!"'G#B*#!#%.!9>b,\29!TG9!+%!J#0+G#%B#%,!1%08!@;K>_!#%.!-9K^_,!
*5)(5IB+Q508,!U5*5!(*5.+IB5.!B1!P5!)'+B#P05!O1*!C50G5B5.!C1*%P+00)K!?C5!)'+B#P05!C#P+B#B!01))!O*1G!93;2!$!9393!!
U#)!1%08!y!;_K!65O1*5!93;-,!U5!5)B+G#B5.!BC5!C50G5B5.!C1*%P+00!(1('0#B+1%!B1!P5!P5BU55%!>,^\2!#%.!;3;,929!
P+*.)! +%!"'G#B*#! #%.!>b,>-;$2-,^\-! +%!J#0+G#%B#%K!L1U5Q5*,! P#)5.!1%!1'*!93;b!.5%)+B8! 5)B+G#B+1%,! BC5!
(1('0#B+1%!+%!J#0+G#%B#%!0+T508!.*1((5.!P8!-\K2_$^3K^_K!]5)(+B5!BC5!0#IT!1O!BC5!0#B5)B!.5%)+B8!+%O1*G#B+1%!
+%!"'G#B*#,!+B!(*1P#P08!C#)!#!)+G+0#*!(#BB5*%!B1!J#0+G#%B#%K!c1%)+.5*+%&!BC5!)(5I+[I!*5)1'*I5!*5`'+*5G5%B!1O!
BC5!L50G5B5.!C1*%P+00!#%.!+B)!)01U!P*55.+%&!*#B5,!#%8!(1#IC+%&!*#B5!U+00!)+&%+[I#%B08!+G(#IB!BC5+*!(1('0#B+1%K!!
D'*!)B'.8!*5)'0B)!I1%[*G5.!.5I0+%5)!+%!C50G5B5.!C1*%P+00!(1('0#B+1%)!+%!R%.1%5)+#K
!!
<#6=("-4>&L50G5B5.!C1*%P+00,!]+)B*+P'B+1%,!F1('0#B+1%,!7#ad%B,!L#P+B#B!)'+B#P+0+B8

;!4+(BM-(B"G(3-($%/+F"h0F"?$872'"\-"P_<":-B-'"o"!Y!N^<"#$%&"h+K+"V""G(3-($%/+
9"4$%$+'5*"A$(&$'"9-'"A0/8+&$"A*+(B$"o"J(/K$'%/&+%"G(3-($%/+F")3F"C@J"0&"R<_F"6$7-M"!Y[NN"o"G(3-($%/+

!"#$%%&'($)*+),"-./0$%"123-+45";-M/H'+(BM-(BF/3



63

!"#$%&'()&*'%+&*,$-+)&.%,,$/+&0()(&/(
::19(&)(:;&8(<"'(:=:>(?8'@+29(#)1*,+,1#,A

A0$%+$,&1.$"$1%#"+4%+14&(3&%.#&W,$1C&'(")*+,,&K1$2"8(4%408%9*-('(F($I9L&)#4%&&
+)&-+4%@"*#-&3("#4%4&(3&<$0@$4&'@,@&2#;#)16I&8#4%&<$,+7$)%$)I&H)-()#4+$&

E+T+!E#CG#%)8#C!M;,!/+*G#%!L5*'!J'*%+#U#%!;,9,!7+T#50!E5(1*G#%B1!-,!#%.!41T81T!L#.+(*#T#*)#!;

! ?C5!60#IT!L1*%P+00!(*5O5*)!01U0#%.!O1*5)B!C#P+B#B)!#%.!.+)B'*P5.!O1*5)B)t!C1U5Q5*,!BC5!5aB5%B!1O!+B)!C#P+B#B!
(*5O5*5%I5!+%!.+)B'*P5.!O1*5)B)!*5G#+%)!(11*08!'%.5*)B11.K!?C+)!)B'.8!#+G)!B1!+%Q5)B+&#B5!BC5!C#P+B#B!(*5O5*5%I5!
1O!BC5!60#IT!L1*%P+00!+%!J#('#)!L'0'!E5&5%I8,!A5)B!J#0+G#%B#%,!R%.1%5)+#,!P8!#%#08Z+%&!BC5!IC#*#IB5*+)B+I)!
1O!;>!#IB+Q5!%5)B)K!?C+*B8!1%5!(5*I5%B!1O!BC5!%5)B)!U5*5!O1'%.!+%!01U0#%.!#*5#)!Vy>33!G!#)0W,!G#+%08!+%!.*8$
G+a5.!0#%.!O#*G)!#%.!)5I1%.#*8!.*80#%.!O1*5)B)K!?C5!*5G#+%+%&!%5)B)!U5*5!+%!BC5!)5I1%.#*8!)U#G(!#%.!)C*'P!
O1*5)B),!#%.!#((*1a+G#B508!2_!U5*5!+%!.*80#%.!#&*+I'0B'*5K!?C5!G#e1*+B8!1O!BC5!%5)B!B*55)!U5*5!1O!BC5!K"%80(!)((K!!
VO#G+08!]+(B5*1I#*(#I5#5W!U+BC!#%!#Q5*#&5!.+#G5B5*!V]6LW!&*5#B5*!BC#%!@3!IG!#%.!#!C5+&CB!*#%&5!1O!9$;>!GK!
?5%!1'B!1O!;>!%5)B)!U5*5!01I#B5.!1%!BC5!(5*+G5B5*!1O!)C+h+%&!I'0B+Q#B+1%![50.),!I01)5!B1!B*#+0)!#%.!)5BB05G5%B),!
U+BC!BC5!%5#*5)B!%5)B!01I#B5.!>9>!G5B5*)!#U#8K!?C5!)(#B+#0!#%#08)5)!#0)1!*5Q5#05.!BC5!(*1a+G+B8!1O!BC5!%5)B)!B1!
(1B5%B+#0!#%BC*1(1&5%+I!.+)B'*P#%I5!)1'*I5)!)'IC!#)!*1#.!#%.!*+Q5*!%5BU1*T),![50.),![*5!C1B)(1B),!#%.!.5O1*5)B5.!
#*5#)K!?C5![%.+%&)!(*1Q+.5!+%)+&CB)!+%B1!BC5!60#IT!L1*%P+00j)!B105*#%I5!05Q50!#%.!(*5O5*5%I5!O1*!C#P+B#B!')5,!#%.!
C+&C0+&CB!BC5!+G(1*B#%I5!1O!(*1B5IB+%&!+B)!C#P+B#B,!(#*B+I'0#*08!+%!#*5#)!U+BC!)C+h+%&!I'0B+Q#B+1%![50.)!#%.!C'G#%!
)5BB05G5%B)K!?C+)!)B'.8!'%.5*)I1*5)!BC5!%55.!O1*!O'*BC5*!*5)5#*IC!B1!+.5%B+O8!5g5IB+Q5!I1%)5*Q#B+1%!)B*#B5&+5)!O1*!
BC5!60#IT!L1*%P+00!+%!.+)B'*P5.!O1*5)B!C#P+B#B)!#%.!C+&C0#%.!#*5#)K!
!!!!

<#6=("-4>!60#IT!L1*%P+00,!c1%)5*Q#B+1%,!f5)B!(*5O5*5%I5),!"(#B+#0!#%#08)+)!!!

;"!4+(BM-(B"G(3-($%/+<"h0F"?$872'"\-FP_<":-B-'<"h+Q+":+'+&<"G(3-($%/+F"!Y!N^
9"G(%&/&2&"C$'&+(/+(":-B-'<"h0F"4+;+"6'+8+B+"E+872%"GC:"6'+8+B+<":-B-'<"h+Q+":+'+&<"G(3-($%/+F"!YYRZ
-"6$7+'&8$(&":/-0-B;<"1+520&;"-9"=+&*$8+&/5%"+(3"\+&2'+0"?5/$(5$<"S+(I2(B72'+"J(/K$'%/&;<"C-(&/+(+M<"E+0/8+(&+(":+'+&<"G(3-($%/+
!"#$%%&'($)*+),"-./0$%"123-+45"4/M/H'+(BM-(BF/3



:.$"$1%#"+4%+14&]3&'(")*+,,&G#4%4&KZE#4>&W@1#"(%+-$#L&H)&8#4%&<$,+7$)%$)I&H)-()#4+$&
7+T#50!E5(1*G#%B1!M;,!E+8#%.+!;,!#%.!41T81T!L#.+(*#T#*)#!9

! L1*%P+00)! #*5! BC5! )5I1%.#*8! I#Q+B8!%5)B5*! BC#B! *508!1%!%#B'*#008! O1*G5.!C1001U! B*55)K!L1U5Q5*,! BC5!
#Q#+0#P+0+B8!+)!Q5*8!0+G+B5.!#%.!.5I0+%5)!.'5!B1!.#G#&5K!?C+)!)B'.8!+)!B1!'%.5*)B#%.!BC5!IC#*#IB5*+)B+I)!1O!B*55)!#%.!
%5)B!I#Q+B+5)!')5.!P8!C1*%P+00)!+%!6#B'!S+%B#%&!Y+00#&5,!J#('#)!L'0',!A5)B!J#0+G#%B#%K!A5!')5.!(C1B1&*#(C+I!
G5#)'*5G5%B!B1!5aB*#IB!BC5!%5)B!5%B*#%I5!.+G5%)+1%!#%.!G5#)'*5!1BC5*!IC#*#IB5*+)B+I)!)'IC!#)<!%5)B!P5#*+%&,!
B*55!.+#G5B5*,!%5)B!C5+&CB,!%5)B!(1)+B+1%!1%! BC5! B*55! #%.!I#Q+B8! )C#(5)K!A5! O1'%.!;\!%5)B! I#Q+B+5)!')5.!P8!!
6')C8$I*5)B5.!L1*%P+00,!A*5#BC5.!L1*%P+00,!EC+%1I5*1)!L1*%P+00! #%.!G1)B08!P8!60#IT!L1*%P+00! V22K2^_WK!!
f5)B!I#Q+B+5)!U5*5!G1)B08!+%!]+(B5*1I#*(#I5#5!B*55)!V\-K--_W!U+BC!#%!#Q5*#&5!.+#G5B5*!1O!b;K2!IG!#%.!#%!#Q5*#&5!
C5+&CB!1O!-2!G,!#%.!#!P*#%IC$O*55!C5+&CB!1O!#B!05#)B!\!GK!71)B!%5)B!C105)!#*5!01I#B5.!1%!BC5!G#+%!B*'%T!#%.!C#Q5!
#!)0+B!)C#(5,!U+BC!5%B*#%I5!.+G5%)+1%)!*#%&+%&!O*1G!>-K2$2;>K9!IG9K!?C5!%5)B!C5+&CB!1O!BC5!C1*%P+00!*#%&5.!O*1G!
9K\$9bK;!G,!#%.!BC5!.+*5IB+1%!1O!BC5!%5)B!5%B*#%I5!Q#*+5.!O*1G!29$-@2x,!U+BC!A*5#BC5.!L1*%P+00!%5)B)!*50#B+Q508!
1*+5%B5.!B1!BC5!5#)BK!H..+B+1%#008,!U5!O1'%.!BC#B!BC5!#*5#!1O!BC5!%5)B!C105!+%I*5#)5)!U+BC!BC5!U5+&CB!1O!BC5!C1*%P+00K!
?C5)5![%.+%&)!(*1Q+.5!Q#0'#P05!+%)+&CB)!+%B1!BC5!)505IB+1%!I*+B5*+#!1O!C1*%P+00)!O1*!%5)B+%&!)+B5),!UC+IC!I#%!C50(!
+%O1*G!I1%)5*Q#B+1%!5g1*B)!B1!(*1B5IB!BC5)5!'%+`'5!P+*.)!#%.!BC5+*!C#P+B#B)K!
!!!!

<#6=("-4>!L1*%P+00)!1O!61*%51,!c#Q+B8!%5)B+%&,!f5)B+%&!5I101&8,!f5)B!IC#*#IB5*+)B+I)!!

;"6$7+'&8$(&"-9":/-0-B;<"1+520&;"-9"=+&*$8+&/5%"+(3"\+&2'+0"?5/$(5$%<"S+(I2(B72'+"J(/K$'%/&;<"C-(&/+(+M<"G(3-($%/+
9"G(3-($%/+(",-'(./00"A-(%$'K+&/-("?-5/$&;<":-B-'"!Y!N^<"G(3-($%/+

!"#$%%&'($)*+),"-./0$%"123-+45"8/M+$0F'$7-'8+(&-HB8+/0F5-8

64 !"#$%&'()*(!)+,-&+'.(/"-,&-"+&(0123,+-2&'((
4"156)6.(78"2%"19



65

!"#$%&'()&*'%+&*,$-+)&.%,,$/+&0()(&/(
::19(&)(:;&8(<"'(:=:>(?8'@+29(#)1*,+,1#,A

'$*+%$%&2#U@+"#7#)%4I&5+4%"+*@%+()&$)-&:()4#"E$%+()&A%$%@4&&
(3&/."#$%#)#-&F+4$6$)&'(")*+,,4&+)&/.#&?.+,+00+)#4&

S+)#!iK!F#&'%B#0#%!;,!H%.*5U!E1))!?K!E5+%B#*!M;,!#%.!FC+0+(!N1.O*58!cK!i#T1)#05G!;

! ?C5!c*+B+I#008!d%.#%&5*5.!A#0.5%j)!C1*%P+00,!!"(HG%2%88"#$I9*C('G0$#!#%.!BC5!d%.#%&5*5.!Y+)#8#%!
B#*+IB+I!C1*%P+00,!T0$0'%&#G09*&($#$#!#*5!T%1U%!1%08!B1!1II'*!+%!#!)G#00!&*1'(!1O!+)0#%.)!+%!A5)B5*%!Y+)#8#),!
FC+0+((+%5)K!61BC!)(5I+5)!C#Q5!'%.5*&1%5!#!)+&%+[I#%B!.5I*5#)5!+%!BC5+*!#*5#!1O!1II'(#%I8!#%.!C#)!5a(5*+5%I5.!
5aB+*(#B+1%!+%!+)0#%.)!#%.!)5Q5*#0!O1*5)B!#*5#)!U+BC+%!BC5+*!1*+&+%#0!5aB5%B!1O!1II'**5%I5K!?C+)!)B'.8!#+G5.!B1!
#I`'+*5!BC5!C#P+B#B!*5`'+*5G5%B)!#%.!'(.#B5!BC5!.+)B*+P'B+1%!)B#B')!1O!BC5!A#0.5%j)!C1*%P+00!#%.!Y+)#8#%!B#*+IB+I!
C1*%P+00K!A5!')5.!(1+%B$B*#%)5IB!G5BC1.!O1*!BC5!C1*%P+00!.5B5IB+1%!)'*Q58!#%.!-3G!a!-3G!(01B)!5)B#P0+)C5.!+%!
5#IC!(1+%B!)B#B+1%!O1*!C#P+B#B!)'*Q58K!A5!#0)1!*5Q+5U5.!0+B5*#B'*5!#%.!*5(1*B)!O1*!BC5!'(.#B+%&!1O!BC5!.+)B*+P'B+1%!
)B#B')K!A5!')5.!S1&+)B+I!*5&*5))+1%! O1*!C1*%P+00!(*5)5%I5$C#P+B#B!#%#08)+)K!E5)'0B)!)C1U5.!BC#B! BC5!A#0.5%j)!
C1*%P+00!(*5O5*!#%.!#*5!G1*5! 0+T508! B1!1II'*! +%!#*5#)!U+BC! B*55)! BC#B!C#Q5!nb3!IG!.+#G5B5*!#B!P*5#)B!C5+&CB!
V(n3K339W!UC+05!Y+)#8#%!B#*+IB+I!C1*%P+00)!(*5O5*!#%.!#*5!G1*5!0+T508!B1!1II'*!+%!#*5#)!U+BC!B*55)!U+BC!-3!$!23IG!
.+#G5B5*!#B!P*5#)B!C5+&CB!V(n3K33;WK!?C5!!O*C('G0$#!U#)!*5I1*.5.!#%.!+)!%1U!1%08!T%1U!B1!1II'*!+%!)+a!01I#0+B+5)!
+%!f5&*1)!#%.!F#%#8!+)0#%.)!UC+05!BC5*TO*&($#$#!5a+)B)!+%!#B!05#)B!;^!01I#0+B+5)!+%!f5&*1),!F#%#8,!#%.!7#)P#B5!
+)0#%.)K!]5%)+B8!5)B+G#B5)!1O!BC5!TO*&($#$#*)C1U5.!BC*55!O1*5)B!O*#&G5%B)!1%!f5&*1)!#*5!I*'I+#0!B1!BC5!I1%)5*Q#B+1%!
1O!BC5!)(5I+5)K!?C5!c5%B*#0!F#%#8!71'%B#+%)!*5G#+%!#)!BC5!G#+%!(1('0#B+1%!C'P!#%.!BC5!G1)B!+G(1*B#%B!)+B5!
O1*!BC5!c*+B+I#008!d%.#%&5*5.!!O*C('G0$#!'*&+%&!BC5!%55.!B1!.5I0#*5!BC5!)+B5!#)!#!F*1B5IB5.!H*5#K!H0)1,!+%I*5#)5.!
(*1B5IB+1%!BC*1'&C!(10+I8!#%.!B5IC%+I#0!)'((1*B!1O!BC5!+)10#B5.!O1*5)B!O*#&G5%B)!G#%#&5.!P8!01I#0!I1GG'%+B+5)!
#%.!01I#0!&1Q5*%G5%B!'%+B)!+)!C+&C08!*5I1GG5%.5.K!!
!!
<#6=("-4>&c1%)5*Q#B+1%,!Y+)#8#),!L1*%P+00,!c*+B+I#008!d%.#%&5*5.,!FC+0+((+%5)

;!C*/0/77/($%":/-3/K$'%/&;"A-(%$'K+&/-("1-2(3+&/-(<"G(5F"
!"#$%%&'($)*+),"-./0$%"123-+45"+(3'$Q'-%%'$/(&+'H7*/0./-F-'BF7*



66 !"#$%&'()*(!)+,-&+'.(/"-,&-"+&(0123,+-2&'((
4"156)6.(78"2%"19

91(,(;+1$,&]*4#"E$%+()4&()&%.#&:"+%+1$,,6&9)-$);#"#-&A@,@&'(")*+,,I&&
1$2"8(4%408%9*>%$2($#*
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(#*B%5*)!C#Q5!&*1U%!O*1G!1%08!B5%!+%!93;^!B1!-9!G5GP5*)!+%!9399K!c1GG'%+B8$P#)5.!/1*5)B!(*1B5IB+1%,!*5&'0#*!!
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9"C*/0/77/($%":/-3/K$'%/&;"A-(%$'K+&/-("1-2(3+&/-("G(5F<""
""6--'"!<"\-'&*0+(3"A-87-2(3<"!N"?&'$$&"o"L+5%-(":+5-0-3"A/&;"Y!ZZ"C*/0/77/($%"
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Brief about resource person: 
 Associate Professor George Andrew Gale work at the School of Bioresources 
and Technology, KMUTT, Thailand. He graduated with a Ph.D. (Ecology) from University 
of Connecticut, U.S.A. Research of iinterests are ecology and conservation biology.  
He is ccurrently advising several Master and Ph.D. students at KMUTT on various 
aspect of biological research.

Focus ot this WORKSHOP: 
 The focus of this workshop is to assist young researchers/students in writing 
their first paper for international publication. The workshop will cover topics 
including the structure of a scientific paper, selecting an appropriate journal,  
the ethics of authorship, and how to handle responses from journal editors.  
Depending on demand, there may be opportunities for young authors to have 
drafts of their manuscripts reviewed by experienced authors and to provide them 
with suggestions about paper structure and form, although detailed comments 
about a particular topic may not be possible.

Writing Scientific Paper for International Journal Publication1

Instructor 
Assoc. Prof. Dr. George Andrew Gale 

(KMUTT)

Maximum of participants No limit

Time/Location
13:00 - 16: 00 at FORTROP Room,  

3rd floor, 60 years building,  
Faculty of Forestry, Kasetsart University

Cost 20 USD

Grant KUFF students will get  
the support from WCS
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8th International Hornbill Conference
Half-day Students Workshops

Brief about resource person: 
 Rohit is a Scientist at the Nature Conservation Foundation, India. He completed 
his Master’s in Wildlife Sciences at the Wildlife Institute of India, Dehradun in 2005 
and his PhD from the Nature Conservation Foundation and Manipal University in 
2014. His work straddles research and conservation with major focus being on 
endangered hornbills. His research aims to understand the ecological role of hornbills 
and other frugivores in tropical forests and the impacts of hunting, habitat degradation 
and fragmentation on them. He is currently collaborating with artists with an aim to 
sensitize different stakeholders about endangered species and the need for their 
conservation.

Focus ot this WORKSHOP: 
 In this workshop, we will teach participants how to design ecological studies. 
Ecological studies must be designed well to allow us to determine the impact of the 
ecological or anthropogenic predictors on the response variable with a certain level 
of confidence. This half-day course will discuss the fundamentals of designing an 
ecological or conservation science study. This will include aspects like replication 
and pseudo replication, independence, interspersion, some standard study designs 
and the use of basic statistics in interpreting patterns in data.

Ecological Study Design 2

Instructor 
Dr. Rohit Naniwadekar 

Nature Conservation Foundation

Maximum of participants 20 persons

Time/Location
09:00 - 12:00 at FORTROP Room,  

3rd floor, 60 years building,  
Faculty of Forestry, Kasetsart University

Cost 20 USD

Grant KUFF students will get  
the support from WCS
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Khao Yai National Park
 Khao Yai is recognized as the best national park in Thailand for regular visitors where 
it is relatively easy to see some impressive animals. It was established in 1962 as Thailand's 
first national park, and the third largest national park in Thailand, covering covers an area of 
2,168 km². It is situated in Nakhon Ratchasima Province, Khao Yai extends into Prachinburi, 
Saraburi and Nakhon Nayok provinces. The main checkpoint of the park is 180 km from 
Bangkok.

 The park covers moist (rain) evergreen forest, dry evergreen forest, mixed 
deciduous forest, dry dipeterocarp forest, and grasslands. Khao Rom with the height 
of 1,351 meters above mean sea level (asl) is the highest mountain within the park. 
The average altitude of the national park ranges from 400 to 1,000 meters asl.  
Khao Yai is part of the Dong Phayayen-Khao Yai Forest Complex inscribed on the UNESCO 
World Natural Heritage list in 2005. This world heritage covers 5 protected areas in which 
Khao Yai contributes about one-thirds of the total area (61,550 km2).  Khao Yai National Park 
has three main seasons. The rainy season is from May to October with high humidity and 
with the most rainfall in September. The rest of the year is quite dry. November to February 
are the winter months with cooler weather and average temperatures of 22 °C during the 
day and down to 9-10 °C during the night.

 There are 3,000 species of plants, 440 species of birds and 66 species of mammals. 
Khao Yai provides habitats for 4 out the 14 hornbill species found in Thailand. Great 
hornbills, 3I408%9* H#4%8$#9 and Oriental-pied Hornbill, 1$2"8(4%408%9* ('H#8%928#9  can be 
seen flying over the visitor center area almost daily, while Wreathed Hornbill , !"F2#408%9*
I$GI'(2I9 and Austen’s Brown Hornbills, 1$%88"#$I9*(I920$# are rare. Interesting mammal 
species include Asian black bear, Indian elephant, gaur, gibbon, sambar deer, southern 
pig-tailed macaque, Indian muntjac, Ussuri, dhole and wild pigs. There have been are  
no tigers in Khao Yai for at least 20 years. 

Activities
 The main activities in the park are; hiking, wildlife watching, visiting waterfalls & 
viewpoints and camping. The visitor center area is a good spot to get some quick information 
and start a day trip. In addition, there are seven trails ranging from 800 m up to 8 km long.  
Most of the trails are northwest from the visitor center area which are all circular trails.  
There are a number of waterfalls in the park, most of them easily accessible by vehicles 
combined with a short walk. Haew Narok Waterfall in Khao Yai is one of the highest and most 
impressive waterfalls in the country.
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Camping and accommodations
 There are two main campsites in the park; Lam Ta Khong Campsite and Pha Kluai Mai 
Campsite. There are accommodations in two different spots inside the national park. The capacity 
of all campgrounds and bungalows can accommodate more than 5,000 visitors per night.
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Hornbill Research Foundation
272 Rama 6 Road, Ratchathewi District,  
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Email: info@hornbill.or.th
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