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SESSION 1: EMOTIONS IN THE MUSEUM 1

Emotional National Narratives: Belonging and Exclusion at the Izmir Atatirk
Museum - Bahar Aykan, Istanbul Marmara University

The Izmir Atatiirk Museum (IAM) is housed in a historic building constructed in
1880 as a private residence for the notable Armenian Spartalian family. Following
WWI, Greek forces occupied Izmir until Turkish forces took control in 1922, leading
the Spartali family to depart. The building was classified as ‘abandoned,” seized
by the state, and eventually gifted to Mustata Kemal Atatiirk, who used it during
visits from 1925 to 1934. Since 1941, it has hosted Atatiirk-themed exhibitions,
officially becoming the Atatirk Museum in 1988, with its latest renovation
completed in 2015.

As Izmir's most visited museum, IAM features nine rooms decorated as they were
during Atatirk's time. His belongings are displayed alongside photos, videos, and
information about his life in the city. At IAM, visitors don't just learn and observe;
they profoundly feel, with many online reviews mentioning ‘tears,” ‘shivers,” and
‘goosebumps.” While themes of patriotic duty, national pride, and nostalgia are
common, the building’s pre-Republican past remains unaddressed. This is perhaps
not unexpected, as the exhibition also overlooks it, aside from a note on a
touchscreen regarding its ‘Levantine’ architectural style and its abandonment by
the ‘original owner carpet merchant Takfor.’

This paper explores IAM as a site of ‘affective practice’ (Wetherell 2012), where
emotions reinforce established national narratives of belonging and exclusion. By
examining the museum setting and exhibits, along with a content analysis of 1,036
Google Maps reviews (2015-2024), | discuss how IAM engages visitors with a
carefully curated and emotionally charged portrayal of the early Republican era
centered on Atatirk's legacy while notably downplaying the building’s pre-
Republican past.

Dr. Bahar Aykan is a retired Associate Professor of Sociology at Istanbul
Marmara University and currently teaches part-time at Istanbul Acibadem
University. Aykan obtained her Ph.D. in Sociology from the Graduate Center at
the City University of New York, where her research focused on identity politics
and intangible heritage in Turkey. Her scholarly interests include critical heritage
studies, memory studies, and identity studies. Aykan has edited and co-edited
books and special journal issues, and has authored several articles that examine
the link between heritage, memory, cultural identity; rights-based heritage
approaches; gentrification, urban heritage, and emerging social inequalities.
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SESSION 1: EMOTIONS IN THE MUSEUM 1

The Role of War-Related Heritage in Shaping Emotional Narratives in New
Ukrainian Museum Projects - Elzbieta Olzacka, Jagiellonian University

In my presentation, | will focus on the role of war-related cultural heritage in
shaping emotional narratives in Ukrainian museum projects dedicated to Russia’s
aggression against Ukraine. The exhibitions in Kyiv and Dnipro, which | have been
researching since 2018, collect and display objects directly linked to recent
history, including military equipment and weapons deformed by explosions,
brought from active combat zones; bloodstained uniforms and gear of
combatants; tattered flags from key battle sites; and personal belongings of the
deceased.

By displaying these artifacts, Ukrainian museums aim not only to preserve recent
history but also to mobilize both national and international support for Ukraine’s
ongoing struggle. In my presentation, | will show how war-related objects are
intentionally curated to evoke powerful emotional responses from the public: as
“witnesses of events,” reinforcing the authenticity of the narrative; as “secular
relics,” contributing to the formation of a new national heroic identity; and as
evidence of enemy atrocities. This third function has become increasingly
significant in the context of Russia’s full-scale invasion, ongoing since 2022.

The collection and display of such traumatic material raise aesthetic, ethical, and
organizational challenges. | am particularly interested in the weaponization of
this war-related heritage in the context of the ongoing war—an issue that ties
into a broader phenomenon: the weaponization of Ukrainian museums
themselves.

Dr. Elzbieta Olzacka is an Assistant Professor at the Centre for Comparative
Studies of Civilisations, Jagiellonian University, Krakow. She holds Master's
degrees in Sociology and Russian Studies, as well as a Ph.D. in Sociology from
the Jagiellonian University. Her current research focuses on Ukrainian cultural
mobilization and cultural policy in the context of the Russian invasion of Ukraine.
As part of the Erasmus+ Jean Monnet Network project HER-UKR (2023-2026), she
examines initiatives to safeguard Ukrainian cultural heritage and the role of
museums in fostering cultural resilience and international solidarity.
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SESSION 1: EMOTIONS IN THE MUSEUM 1

Forgetting to Feel: The Lost Meaning Behind Three Pyke Kochs in Museum
Collections - Susana Puente Matos, University of Amsterdam

What happens when the context surrounding an artwork is lost - through
time, academic trends and museum practices - and what role do emotions
play in the process? My paper will feature case studies of three important
artworks by the Dutch National Socialist painter Pyke Koch (1901-1991) in
three major collections. In each case, the political-historical undertones of
these works have been obfuscated or ignored by institutions and
researchers alike. Of particular concern will be the role emotion plays in
World War Il memory in the Netherlands and how that role has changed
through the decades as new generations approach these artworks. The
artworks concerned are as follows: Self-portrait with Black Band (1937),
Centraal Museum, Utrecht; The Four Seasons (1949-1951), Museum
Voorlinden, Wassenaar; H-Hour Il (1971), Koninklijk Museum voor Schone
Kunsten, Antwerp. This paper will be based on research conducted for my
doctoral dissertation, and is an expanded investigation of a talk | gave at
the Albright Institute for Global Affairs at Wellesley College in 2024,
“When the Forest Grows Dark: Uncovering Fascism in Art History.”

Susana Puente Matos is an external PhD candidate at AHM, writing her
dissertation on the Dutch painter Pyke Koch (1901-1991), entitled The Illusion
of Identity: An Autobiographical Interpretation of the Oeuvre of Pyke Koch.
Her supervisors are Prof. dr. Gregor Langfeld and Prof. dr. Louis van
Tilborgh. She received a Research Master’s Degree in Art History of the
Low Countries from Utrecht University in 2018, and a Master of Science in
Arts Markets and Cultural Heritage Management from Bocconi University in
Milan in 2017. She received a Bachelor's Degree with a double major in
French and Chinese from Wellesley College in 2014. Beyond her academic
interest in Netherlandish art history, a recurring and growing theme in her
research is the role identity plays in our understanding and appreciation of
art.
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SESSION 1: EMOTIONS IN THE MUSEUM 1

Restaging Heritage: Multisensory Augmentations and the Deconstructive
Lens - Tonia Ramogida and Sarah Kenderdine, EPFL Laboratory for
Experimental Museology

This paper outlines and reflects on our work to create a compelling
narrative experience in the form of an interactive, immersive installation,
the Terapixel Panorama. The installation centres on the 1.6 terapixel digital
twin of the iconic Panorama of the Battle of Murten, a monumental
panoramic painting that is also a Swiss national treasure. The painting is a
19th-century interpretation of a 15th-century battle in which a decisive Old
Swiss victory is revisited through a national historicist lens and reshaped
into a moving melodrama of modern national birth.

In our 2lst-century reinterpretation of the panorama-going experience, we
restage the mammoth image in an ultra-high-resolution theatre, and we
augment the twin's digital file with multisensory augmentation layers,
including a fully interactive soundscape and, for the first time in the
cultural heritage domain, an interactive smellscape that deploys smells
dynamically in real time. We also incorporate narrative /textual
augmentations in our elaboration of a 30minute-long guided tour, which,
at recent exhibitions in Geneva and Hong Kong, took visitors on a curated
journey through the panorama’s scenes.

We explain our process of weaving together visuals, sounds, smells, and
texts to create a series of multisensory narratives that build on the
painting’s emotional dramaturgy to draw visitors into an intimate
encounter with vividly constructed scenes. Via concise and playful texts,
we illuminate the historicist construction of the scenes, lending the
encounter a deconstructive edge that resonates, we hope, with lived
experience and shifts perceptions of 19th-century ideology still at work
today.
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SESSION 1: EMOTIONS IN THE MUSEUM 1

Tonia Ramogida is a researcher in digital humanities at the EPFL
Laboratory for Experimental Museology (eM+) in Lausanne, Switzerland.
Her research focuses on olfactory, multisensory, and narrative
augmentation for the Terapixel Panorama project. She is completing a
master’s degree in digital humanities and English literature at the
University of Lausanne, Switzerland, co-supervised by Sarah Kenderdine
(eM+, EPFL) and Kirsten Stirling (English Department, UNIL). Previously, she
completed a BA Hons Ist in French at the University of British Columbia for
which she won the 2014 Prize of the Ambassador of Switzerland. She is
interested in digital synesthesia, multisensory poetics, and Word & Image.

Professor Sarah Kenderdine researches at the forefront of interactive
and immersive experiences for galleries, libraries, archives and museums.
In widely exhibited installation works, she has amalgamated cultural
heritage with new media art practice, especially in the realms of
interactive cinema, augmented reality and embodied narrative. In addition
to her exhibition work she conceives and designs large-scale immersive
visualization systems for public audiences, industry and researchers. Since
1991, Sarah has authored numerous scholarly articles and six books. She
has produced 80 exhibitions and installations for museums worldwide
including a museum complex in India and has received numerous major
international awards for this work.
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SESSION 2: MATERIAL AND SONIC INTIMACGIES

Re-fashioning the Emotions of Dress - Benjamin Wild, Manchester
Metropolitan University

Following Yuniya Kawamura, who sees fashion as a belief, clothing can be
understood as a material signifier of emotion (2023). It serves as a conduit
for expressing personal and communal identities. This paper, from the
perspective of a historian working within a fashion school, engages with
Latour’s claim that people feel helpless in addressing planetary challenges
—particularly the ecological crisis—because historical constructions of
emotions and habits of thought limit their ability to grasp the scale of
these issues (Latour 2011). Fashion, as a ubiquitous cultural practice, has
the potential to mobilize emotions that foster resilience and reconciliation
amid planetary instability. To harness this, we must first recognise how
clothing’s emotional valence has been used to shape specific narratives,
especially within the ‘west’ and regions influenced by ‘western” behaviours
(Wild 2024). Understanding how dress has historically coerced emotional
responses that reinforce ‘western’ ideologies, while negating others, can
open possibilities for reshaping the relationship between clothing and
emotion. This historical awareness may empower people to build collective
spaces, institutions, and regenerative facilities that support a more
sustainable and inclusive future (Zaidi & Johar 2024:37).

Dr Benjamin Wild is Reader in Fashion Narratives within Manchester
Metropolitan University. A cultural historian, his research seeks to
understand how the past shapes the stories people tell about themselves,
their communities and cultures, and the form these stories take when
expressed through materiality, particularly dress, to spark critical reflection
about the role of storytelling and culture in sustaining action to tackle the
global challenges the fashion industry poses. His most recent book, Hang-
Ups: Reflections on the Causes and Consequences of Fashion's ‘Western’-
Centrism, was published by Bloomsbury in 2024.
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SESSION 2: MATERIAL AND SONIC INTIMACGIES

Space for Grief. Engaging Trauma through Contemporary Art - Anja
Novak, Florian Géttke and Daria Khozhai, University of Amsterdam

In today's world of conflict, the mass media produces a constant stream of
gruesome, terrifying images and texts. While the reported events are
disastrous for those directly involved, the reporting itself affects a much
wider public. News reports immediately become the focus of highly
polarized and emotionally charged public debates, which those in power
capitalize on. Free, non-polarized spaces where experiences and
emotions connected to both personal and (geo)political crises can be
explored seem to be becoming increasingly scarce. The research project
“Holding grief. Engaging trauma through contemporary art”, conducted
under the auspices of AHM from September 2025 onwards, seeks to
explore what art can do to provide these spaces. Drawing on Winnicott's
concept of a ‘holding environment’ and in collaboration with a number of
invited artists, we will investigate the possibilities that contemporary art
offers to articulate tfrauma and support personal and collective processes
of grief and healing.

The project focuses on spatial mixed media artworks, such as installation
art and site-specific interventions. These seem particularly suited to
engage with bodily memory and articulate feelings that challenge the
boundaries of representation, a hallmark of traumatic experiences. To kick-
start this project, this presentation will introduce the theme, approach and
main hypotheses. In addition, Ukrainian-born artist Daria Khozhai, the
project's first artist-resident, will present her recent work. In her work, Daria
deeply analyzes the anatomy of individual and collective traumas and their
relationship to the environment in which they occurred. In the form of
architectural scale models, she acknowledges and commemorates
emotionally charged places marked by major traumatic events such as
violence, displacement and loss.
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SESSION 2: MATERIAL AND SONIC INTIMACGIES

Anja Novak is Assistant professor of Contemporary Art at The University of
Amsterdam and affiliated as a researcher with AHM. Her research focuses
on art that operates at the intersection of various disciplines, especially
visual art, architecture, landscape design and heritage. She is interested in
the changing connections between artworks and sites, and especially in
how art can afford an engagement with traumatic histories. Anchored in
art history, her research is also connected to affect theory, environmental
humanities and ecological-enactive cognitive science.

Florian Gottke is a visual artist, researcher, writer, and educator. He
investigates the functioning of public images and their relationship to
social memory and politics, combining visual modes of research
(collecting, close reading, and image montage) with academic research.
Géttke received his PhD at the Amsterdam School for Cultural Analysis at
the University of Amsterdam about the peculiar practice to hang or burn
effigies as a form of political protest. He is affiliated with the University of
Amsterdam as Lecturer in Artistic Research, Art and Activism, and
Contemporary Art.

Daria Khozai is an artist and architect with a background in Fine Art (Kyiv
Academy of Visual Arts) and Sustainable Architecture (Politecnico di
Milano). As part of the core team of the Amsterdam-based art studio
RAAAF she has developed a situation-specific approach to historically
charged heritage site and objects. As an Embedded architect in a
philosophical project at the Amsterdam Medical Centre, Department of
Philosophy/Brain & Cognition, she has conducted research into
multidirectional memory as a source of identity formation and a means of
building new worlds from the material of older worlds. Khozhai is affiliated
as a tutor with the Academie van Bouwkunst Amsterdam and gives guest
lectures worldwide.
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SESSION 2: MATERIAL AND SONIC INTIMACGIES

The Whole Mad Thing: Chronicling the Journey to Land Art - Christopher
Snow Hopkins, University of Amsterdam

This paper, adapted from a forthcoming article inWord & Image, concerns
the earliest texts chronicling the journey to works of land art in the
American West. It is argued that travelers to land art are predisposed to
certain modes of engagement by the journey, or road trip, required to get
there. An important case study is Philip Leider's 1970 article

in Artforum describing his encounter with a “truckload of bombs” on his way
to Michael Heizer's Double Negative (1969-70), two monumental
excavations on either side of an arroyo in the Nevada desert. At the time
of the author’s road trip, the US was riven by social and political turmoil
stoked by racism at home, the war in southeast Asia, and the fledgling
environmental movement. Against this backdrop, the seeming ubiquity of
the US war apparatus primes Leider and his fellow travelers for a moment
of unbridled joy when they arrive at Double Negative. As he writes, “We
were all yipping and yowling as if Matisse had just called us over to look at
something he was thinking of calling Joy of Life.” This paper argues

that Double Negative elicited an intense emotional response from Leider
because it satisfied his craving for “revolutionary art” as a means of
combating collective derangement, or “bring[ing] America to her senses.”
It also takes some preliminary steps toward positioning his narrative as a
precursor to non-academic modes of art writing—experiential, elliptical,
allegorical—that have gained currency in the Anthropocene.

Christopher Snow Hopkins is a PhD candidate at the Amsterdam School
for Heritage, Memory and Material Culture. He is writing his dissertation on
the intersection of contemporary art and the climate-change imaginary.
He was previously Associate Editor at the Frick Collection, New York, and
holds an MA (Distinction) from the Courtauld Institute of Art, London.
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SESSION 3: RHIZOMATIC DIASPORAS

Panel 1: Rhizomatic Diasporas: Tracing Interculturalism and Affect in
Personal Identities and Cultural Institutional Practices from Asia to North
America

Migration and its resultant perceived pluralism have long been celebrated
in popular Canadian and some American communication channels.
However, the migration experience, for many, is one of fractured and
confused identities and further segmentation of familial connections and
community ties. Drawing philosophically from Deleuze and Guattari's (1987)
exploration of segmentarity and the micropolitics of identity, this panel
explores identity and interculturalism to engage correlations among
diasporic communities from Eastern and Western Asia. From Japan and
Lebanon, to Toronto and Windsor-Essex in Canada, and Los Angeles in the
United States, the panelists engage the concept of “rhizomatic diasporas”
to describe the rootedness of “home” among expatriate populations and
their foreign-born children. This panel critiques the rhizome as a model for
diasporic affect at both the institutional and personal levels to expose the
practices that are intended to summon affective experiences outside of
what is often considered migrants’ ancestral homeland. Specifically, the
presenters will highlight the complexities and affective challenges inherent
in the socio-political tensions of acclimation and assimilation within the
North American context.
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SESSION 3: RHIZOMATIC DIASPORAS

Migrant Interculturalism and Affective Identities of the Multi-Generational
Lebanese Diasporic Community in Canada - Victoria Abboud, University
of Windsor

As part of the great “dream” of migration for “better” lives, there have been
historical surges of Lebanese migration to places outside of the Levant for
generations. In the 1960s and 70s, young adults from agrarian communities in
Lebanon left small villages to places where, as one elder describes, “we would be
treated like human beings instead of animals.” These hopeful young emigrants’
experiences, however, led to unanticipated forms of identity conflict as they
developed into community elders. Beyond nostalgia, there became an affective
compartmentalization that drew these Lebanese-Canadian elders and their
Canadian-Lebanese children to become rooted, almost genetically, to
Lebanon.This paper marks their conceptual rhizomatic experience as a vital life
force. Drawing philosophically from Tomkins' (1962) physiological affect theory,
Deleuze and Guattari’s (1987) exploration of segmentarity, and Berlant’s (2011)
“cruel optimism,” this paper explores identity and interculturalism through the oral
histories of a group of “un-bordered” elders that migrated before the Lebanese
Civil War (1975-1990). Having subsequently become transnational citizens, these
elders watched the destruction of their nation and land during the war (and
after) as the country tried to rebuild, but continued to struggle through
corruption, invasions, and, more recently, the complete devastation of the
economy, the Beirut Explosion, and other significant socio-political events. Based
on personal interviews and Abboud’s own creative non-fiction texts, this paper
draws rhizomatic connections between the autoethnographic narratives and
theoretical analyses to create a model for intercultural identity that underscores
multigenerational reflections of affect and trauma.

Dr. Victoria M. Abboud is a lecturer at the University of Windsor (Canada). Her
research focuses on the Lebanese diaspora and the complexities of cultural and
social agreements through intergenerational tfraumas of migration. Her work has
been published in Arab Voices in Diaspora (Rodopi, 2009), and recent projects
include a book-length manuscript focused on the “rhizomatic diaspora” as a
model for the micropolitics of belonging. Victoria's creative nonfiction work was
short-listed by Fiddlehead (2023), long-listed for the CBC Creative Non-Fiction
Prize (2022), earned first place in the Eden Mills Fringe Contest (2021), and
published in Michigan Quarterly Review.
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SESSION 3: RHIZOMATIC DIASPORAS

The Spaces of Heritage in the Neoliberalized World: A Comparative Study
of the Japanese Canadian Cultural Centre and the Japanese American
National Museum - Kyoko Sato, University of Toronto

The proposed paper traces the institutional histories of two cultural
institutions: The Japanese Canadian Cultural Centre (JCCC) in Toronto and
the Japanese American National Museum (JANM) in Los Angeles.
Established in 1963 in a former suburb of Toronto, the JCCC was largely
supported by second-generation Japanese Canadians in Ontario who
sought to have a physical space of heritage for the first-generation
immigrants from Japan to Canada. The JANM, on the other hand, opened
its doors to the public in 1992 against the backdrop of the Los Angeles
uprising in direct response to the police beatings of Rodney King. Situating
the two institutions in the histories of Japanese Canadian and Japanese
American internment as well as the racial formations in Canada and the
US, the proposed paper examines how collective memories of internment
and its affective aftermath have shaped and continue to shape Japanese
diasporas’ senses of belonging/unbelonging, community, and home. The
proposed paper incorporates Sato’s creative non-fiction writing and
scholarship on the theme of Japanese-Canadian identityin-resistance both
politically and personally.

Dr. Kyoko Sato is a lecturer at the University of Toronto (Canada). Her
scholarly interests include historical materialist analyses of Japanese
cultural politics in the Asia-Pacific region, Asian diasporas’ first-person
narratives as counter memory, and intersections of Asian and Asian
diaspora studies. Kyoko's current projects include a creative non-fiction
collection that explores the themes of home, belonging, mourning, and
memory, and one examining ghost stories from the Eastern Japan Great
Earthquake on March 11, 2011, and those from Okinawa, both as potential
counterpoints to the dominant narrative of national emergency as always
already imminent, calling for national unity and preparedness.
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SESSION 4: AFFECT AND URBAN SPAGE

Unravelling the Atatirk Cultural Center as an Affective Space of Collective
Memory - Ozlem Ozcan and Mine Oztiirk Dinger, Istanbul Kent University

This study examines the Atatirk Cultural Centre (ACC) as a significant
modern architectural and urban heritage site in Istanbul, focusing on its
central role in collective memory. Beyond its architectural and historical
value, the ACC functions as a repository of collective emotions and evolving
meanings across different historical and socio-political contexts. Located
on the eastern edge of Taksim Square—one of Istanbul's most vibrant and
politically charged spaces—the ACC has witnessed Turkey's complex
historical transformations. From its original construction to its recent
demolition and reconstruction, it has accumulated multiple affective
resonances: as a symbol of Turkey's modernization, a nostalgic landmark for
cultural attendees, and an emblem of resistance during the Gezi Park
protests. Its facade, reminiscent of a theatre curtain, has framed numerous
public gatherings, accumulating symbolic legacies and metaphorically
acting as the square’s stage curtain. The building’s shifting meanings
highlight its role as a space of witnessing, where collective and individual
encounters contribute to an ongoing narrative of emotional attachment
within Istanbul’s urban memory. The study employs a comprehensive analysis
of archival materials, including media coverage, social media discourse,
documentaries, and civil society reports. Drawing on affect theory and
archival research, it explores how architectural spaces mediate collective
memory. The findings reveal that the ACC, as a dynamic affective heritage
site, continuously shapes and is shaped by the circulation of emotions within
Istanbul’s urban fabric, evolving through new socio-political contexts.
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SESSION 4: AFFECT AND URBAN SPAGE

Ozlem Ozcan is an architectural historian. She studied architecture at
Istanbul Technical University (ITU) and completed her PhD at ITU
Architecture History Program. Her main research fields are: history of
architectural education, history of Turkish modernization, westernization
period of Istanbul, urban memory. She took part on documentation and
restoration projects of historical buildings and sites. Currently, she is an
Associate Professor at Istanbul Kent University Department of Interior
Architecture.

Mine Oztiirk Dincer is an architect and researcher whose work engages
with performative, feminist, materialist, post-humanist, and ecological
theories in architecture and design. She earned her B.Arch. from Dokuz Eylil
University (2020) and her M.Sc. in Architectural Design from Istanbul
Technical University, Turkey (2024). Her thesis, "A Post-Humanist Narrative of
the Construction Site," employs Karen Barad's Agential Realism to examine
human and nonhuman intra-actions on construction sites. Currently, she is
pursuing her doctoral studies in the Architectural Design PhD program at
Istanbul Technical University. She is also a research assistant at Istanbul Kent
University's Department of Interior Architecture.
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SESSION 4: AFFECT AND URBAN SPAGE

Weaving Nostalgic Aura: Cinematic Reimagination of Cultural Heritage in
Chinese Period Films and Animations as Emotional Infrastructure - Hanchun
Li, The Bartlett School of Architecture

This research examines how films about the ancient capitals of Sui-Tang
dynasties—from the liveaction film Detective Dee and the Mystery of the
Phantom Flame to 3D historical animation 30,000 Miles from Chang'an—
evoke collective nostalgia, and construct identity through fabricated
spectacles of historical urban landscapes. These films establish connections
with officially validated archaeological sites, and coordinate with Chinese
political narratives including “Telling China'’s Story Well” and “China
Dream®”’. These works gradually integrate into the mainstream discourse
while raising public emotional debates concerning certain heritage.
Considering the imagery these films fabricated, this research is informed by
a critical perspective on the popular broadcast, interpretation and mass
engagement raised by films as social processes. By demonstrating how they
succeed in evoking ancient cities’ collective nostalgia through immersive
emotional experiences, this research argues that the widespread emotional
acceptance represents a shift in heritage authenticity: from the materiality
authentic to emotional and experiential authentic, marking a process of
aestheticization in heritage discourse.

1) HEFFEZ in Chinese. A slogan for the external propaganda of the People's Republic of China proposed by
Xi Jinping, General Secretary of the CPC Central Committee, 2013.

2) FEZ% in Chinese. A slogan promoted by Xi Jinping during a tour at the National Museum of China in
November 2012, shortly after he became leader of the CCP. Xi defined the slogan as the “great rejuvenation of
the Chinese nation”.

Hanchun Li is a PhD student in the Architectural & Urban History & Theory
programme at The Bartlett School of Architecture, a certificated
intermediate architect and a cultural heritage interpretation practitioner.
Her research interest centres on the spatial and social representations of
cultural memory, local knowledge, spaces as a form of mass media, the
spectacles of Asian cities, and Chinese urban planning under traditional
philosophy.
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SESSION 5: POLITICS OF MEMORY 1

From Shapeless Fear to Groundless Pride: Affective Uses of the Past in the
Construction of Hugary's llliberalism - Réka Deim, University of Amsterdam

The instrumentalization of the past to construct ideological frameworks is at the
core of the programs of autocratic political leaders who represent the emerging
conservative movement, from Viktor Orbdn to Donald Trump. Recent scholarship on
illiberal, antiliberal and autocratic regimes agrees that the main motive behind
such ideological claims is essentially the maintenance of power (Appelbaum 2024,
Laruelle 2022). How does the manipulation of collective memories and local
historical narratives contribute to the rise of right-wing populism? To what degree
can such a process be challenged? My paper considers memory sites in Budapest
to focus on the construction of the illiberal narrative framework, which is based on
the victim narrative that characterized the post-socialist memory dynamics and
reformulates it into an emancipatory narrative centred around national pride. By
underscoring Hungary's position of “semi-peripherality” and “inter-imperiality”
(Doyle 2020, Parvulescu and Boatcd 2022; Baker et. al. 2024) throughout its
history, the illiberal narrative successfully mobilizes emotions of fear, hate and
nostalgia. In sync with Sara Ahmed’s conceptualization of “affective economies”
(2004), | argue that Hungary's illiberal narrative maintains a sense of crisis and
victimhood by the affective potential of creating a common threat of the “liberal
hegemony” based on past historical experiences of external domination by
Germany, Russia and the Ottoman Empire. Such a framing of the past is entangled
with the idea of a lost (imagined) greatness, which fuels the populist and
nationalist objective to make the country “great again”, inspiring illiberal political
agendas in Europe and beyond.

Réka Deim is an art historian and a PhD candidate at the Amsterdam School for
Heritage, Memory and Material Culture. She obtained anMA degreein Cultural
Analysis atthe University of Amsterdam (2013) and previously she completed
master’s programmes in Art History and English Literary Studies in Budapest (2011).
Her research revolves around post-war art and memory politics in Central Eastern
Europe, and she has briefly studied Latin American memory cultures in Argentina
and Colombia. Alongside developing her PhD project on the contemporary politics
of memory in Hungary, she recently edited two oeuvre catalogues (Ferenczy
Museum Center, 2022, 2024), and published papers in various journals and art
magazines.
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The ‘Négre Blanc’ in Action: Emotional Mobilization and a New National Identity in
Québec (1936 - 1971) - Lisa Koks, University of Amsterdam

Nowadays, the use of a term like ‘négre blanc” would be unthinkable. However, the
term has a long history within public discourse in the United States and in Great
Britain.? During the nineteenth century it was widely used as a slur to denigrate
social groups such as Irish Catholics. Starting in the 1940s, it was adopted by the
Front de Libération du Québec (FLQ) after the publication of the autobiography of
FLQ's front man Pierre Vallieres. For the FLQ, however, the term was deployed
positively, becoming a geuzennaam (sobriquet) intended to create an empowered
collective identity.

In Québec, a sense of nationhood and ethnicity grew throughout the twentieth
century, culminating in the urge to ‘liberate’ the region. The FLQ started using the
term ‘négre blanc’ strategically, while simultaneously embracing and believing in
the idea as a core part of its new national identity. The term became part of
regional activist discourse and of cultural expressions such as music and poetry.
The Québécois collective shame, that has been connected to the term for
decades and ignited the collective memory of oppression, transformed into
national pride.

In this presentation | will explore the ‘négre blanc’ metaphor as a political, cultural,
and emotional symbol that represented the wish for independence. | will address
how the Québécois as ‘négres blancs’ were mobilized to come into action against
the British-Canadian government and how the movement related to the nonwhite
decolonization movement, but also to other movements identifying with the idea of
the 'négre blanc’ (or its English equivalent) such as the Irish Republican Army (IRA)
and the Front Libération de Bretagne-Armée républicaine bretonne (FLB-ARB).

1) Disclaimer: this term has been used by the independence movement | discuss and | use it in that respect.

2) In its English translation ‘white negro” or ‘white nigger'.

Lisa Koks is since 2018 affiliated with the University of Amsterdam as an external
PhD student. Her research focuses on racial discourse and the mobilization of
emotions in the decolonizing West.
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Imperialist Imagineries in Postwar West German Consumer Culture: Emotional
Dimensions of a Disavowed Heritage - Natalie Scholz, University of Amsterdam

Imperialist and colonial imaginaries emerged as influential cultural tropes in
postwar West German advertising. In my book Redeeming Objects | argue that
these imaginaries paradoxically supported West Germans in seeking redemption
from their Nazi past. In this paper | want to revisit this historical material and ask
what it can teach us about heritage as a deeply affective and often
unacknowledged form of passing on notions about the world and oneself in
changing political and cultural contexts.

Atter the 1948 currency reform, imperialist imaginaries in advertising enabled the
transformation of Germans’ collective shame of being an international outcast into
their collective pride about reentering the western community. In doing so, these
ads resorted to a shared and ongoing European cultural repertoire that had
peaked around 1900 and had been reactivated in the Third Reich. This material
also testifies to the importance of whiteness for postwar identities and does not fit
comfortably into a still influential narrative about West Germany’s economic
miracle. As the existence of this cultural heritage and its emotional effects across
the divide of 1945 is disavowed, it becomes all the more difficult, also on an
emotional level, to address its continued effects in today's society.

This disavowal of dark heritage is entangled with the corresponding avowal of the
dark National Socialism past. Because of the heavy moral burden of its memory
status, the Nazi past becomes systematically dissociated from the past of cultural
realms which hold positive meanings in the present. In order to grasp the affective
dynamics at play here, | suggest to combine Ann Stoler's concept of “colonial
aphasia” (2011) with the psychological concepts of dissociation and splitting.

Natalie Scholz is Senior Lecturer of modern and contemporary history at the
University of Amsterdam. Her research focusses on the cultural history of the
political in modern Europe with a special interest in popular representations,
including visual, material and memory culture. Her recent publications center on
hidden forms of memory in the connection between material culture, aesthetics,
and the political in postwar West Germany and the Third Reich. Her book
Redeeming Objects. A West German Mythology came out in 2023 with University
of Wisconsin Press.
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Memory and Mirroring: Film Preservation as Cultural Heritage - Yassmin E.
Mazhar, Brandenburg University of Technology

Films are powerful conduits of cultural memory, shaping collective identity and
emotional connections to the past. As reflections of societal narratives, they
document traditions, historical events, and cultural transformations, yet their
preservation remains marginalized in heritage discourses. This paper argues for
the recognition of film as an essential part of cultural heritage, akin to historical
sites and traditions, and highlights its role in constructing emotional narratives that
influence memory and identity.

Despite their historical and artistic significance, films are often overlooked in
heritage policies due to financial constraints, lack of expertise, and insufficient
awareness. Drawing on heritage studies, media theory, and cultural memory
frameworks, this research examines the role of film in emotional heritage
construction—how films evoke, shape, and transmit collective emotions that
reinforce cultural belonging. It explores the challenges of film preservation and the
risks of losing invaluable historical records and emotional connections embedded
in cinematic heritage.

This study advocates for recognizing films as emotional heritage, urging their
classification, restoration, and appreciation within heritage conservation. In doing
so, it deepens discussions on cultural memory, identity, and audiovisual archiving. It
calls for interdisciplinary collaboration between archivists, policymakers, and
cultural institutions to safeguard films as vital carriers of cultural emotions and
collective remembrance. Strengthening film preservation efforts ensures that
cinematic heritage continues to foster emotional resilience, solidarity, and a
shared sense of identity across generations.

Yassmin E. Mazhar is a PhD researcher at Brandenburg University of Technology
Cottbus, Germany, specializing in the intersection of cultural heritage, media, and
technology. Her research explores the impact of Al on visual arts, creativity, and
individualism, as well as film preservation as cultural heritage. She holds an MA in
Heritage Conservation and Management and has experience in cultural projects,
museology, and media production. Her work focuses on heritage policies, digital
preservation, and the role of technology in shaping cultural narratives. She is also
interested in curating virtual exhibitions and using Al to document and promote
intangible heritage.
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The Working Man’s Game: Football, Fandom, Emotion and Cultural Resilience in
Post-Industrial England - Josh Bland, University of Cambridge

The North East of England exists in a state of industrial ruination - a liminal space
between the industrial and post-industrial whereby the traumatic social, economic
and cultural consequences of deindustrialisation perpetually unfold. Against this
context, local communities have turned to cultural heritage as a basis for
collective solidarity in the absence of industry.

This presentation will illuminate how football fandom cultures help working-class
communities establish a sense of cultural resilience and collective solidarity
against a context of crisis and rupture. It will primarily draw on my PhD - the first
significant study at the juncture of Critical Heritage Studies and football -
examining the social entanglements, value and meaning which is generated by the
interaction between communities of football supporters and their clubs in a
context of industrial ruination.

In this talk, | will explore how communities of football supporters actively engage in
heritage performance to establish a sense of continuity against the tfraumatic
change(s) wrought by deindustrialisation. | will outline how football fandom has
become a proxy for industry in many post-industrial towns in the North East,
sustaining a distinct set of industrial era social values in lieu of the central binding
experience of industrial production: civic identity, strong intergenerational links
within families and a communitarian sense of civic responsibility. In this sense, | aim
to show how football fandom cultures operate to heighten the emotional
resilience, solidarity and shared purpose of working-class communities against a
context of deindustrialisation.

Josh Bland is a funded ESRC PhD researcher at the Cambridge Heritage
Research Centre in the Department of Archaeology, University of Cambridge. His
research specialisms are football culture and intangible cultural heritage. His
current PhD project explores how involvement in cultures of football support may
empower working-class communities to exercise cultural resilience against a
context of deindustrialisation. Josh is also currently Director of Research at The
Deep Creative. He has previously led a Curating London project on football and
home at the Museum of London and worked as Director of Policy for sports policy
think tank Fair Game.

AHM



SESSION 6: FILM, FOOTBALL AND FESTIVALS

Twelve Months, Thirteen Festivals ‘Bara Masa Tera Parba’: Ritual, Memory and
Heritage in Pilgrimage Cities - Shradha Chandan, Bauhaus University Weimar

An eclectic and intricate interplay of religious festivals, heritage emotions, and
socio-economic urban transformations shapes pilgrimage cities in India. With the
case study of Puri, India—where the dictum “12 months, 13 festivals” encapsulates a
continuous cycle of devotion—this paper explores how emotions are embedded in
the ritual landscape of the pilgrim city. Religious Festivals serve as the emotional
anchors, reinforcing a sense of belonging, nostalgia, and spiritual fulfillment
among pilgrims who return to the city in a cyclical rhythm, experiencing a form of
déja vu tied to sacred geography. These affective experiences strengthen
collective memory, increase awareness and drive local economies, positioning
religious tourism as a crucial force in urban heritage management.

This study employs a qualitative research approach, integrating ethnographic
analysis of heritage narratives and spatial mapping of festival sites. By analyzing
festival rituals and heritage conservation policies, the paper highlights how
religious festivals are both stabilizing and evolving forces in the urban fabric. The
research outputs include a comparative framework for understanding heritage
emotions in pilgrimage cities, policy insights for sustainable heritage tourism, and
an analysis of how emotions shape socio-economic dependencies in religious
urbanism. This research contributes to broader discussions on cultural heritage by
demonstrating how pilgrimage cities sustain themselves through cyclical emotional
economies, where faith-driven mobility intersects with urban growth, conservation
challenges, and opportunities.

Shradha Chandan is an urban planner and heritage researcher specializing in
community-driven urban conservation, public spaces, and cultural heritage
transformation. Originally from Bhubaneswar, India, she holds a PhD in community-
based conservation in pilgrim cities, focusing on Puri, Odisha. As a DAAD PRIME
2023 Fellow at Bauhaus Universitat Weimar, her research explores urban green
spaces in historic EU neighborhoods, focusing on community-led initiatives and
social innovation. Passionate about cities, she loves exploring diverse narratives,
specifically how urban spaces shape stories, cultures, and communities. Her work
bridges research, policy, and practice to create inclusive, resilient cities shaped by
diverse voices and experiences.

AHM



SESSION 7: CONCRETE COLONIALISM

Panel 2 - Concrete Affect: Concrete as Building Material in Indonesia around
Independence

The affective quality of materials is key to understanding the reciprocal
relationship between cultural heritage and emotions. This panel examines
concrete as a building material within the context of Indonesia before and after
independence in response to the so-called ‘fourth wave’ in memory studies. Where
past study of memory sites and painful heritage analyzed the role of materiality
within individual and collective remembrance (Macdonald 2009; Duindam 2019),
this fourth wave calls for increased attentiveness to environmental processes,
multiple temporalities and scales of remembrance, and the affective impact of
materials in the built environment (Craps 2024; Olick, Sierp, and Wiistenberg
2023; Leworthy 2024).

Concrete has been acclaimed as the herald of modern building techniques,
ushering in the end of architectural history. Presented as a modern, rational,
universal and ahistorical medium, it also resembles pre-modern building materials
such as mud (Forty 2012). As the most widely produced and used man-made
material, it is used in combination with and in relation to other materials such as
brick, wood, and steel. The panel explores the affective role of concrete in early
nation-building in Indonesia and as part of colonial infrastructures. How can we
understand the seemingly contradictory qualities of concrete, (affective vs.
practical; monumental vs. concealed; modern vs. ahistorical; natural vs. unnatural;
western vs. global; rational vs. emotional, etc.)? And how to analyze the current
presentation of concrete structure and infrastructures in relation to their heritage
and memory formations?

This panel is part of a larger research project “Concrete Colonialism: Architecture
and Heritage in Indonesia around Independence” (2024-2030) that examines the
local and transregional networks of fabrication, distribution and usage of concrete
before and after Indonesia’s independence.
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SESSION 7: CONCRETE COLONIALISM

Radio Kootwijk and Radio Malabar as Colonial Infrastructure: Concrete as
(In)Tangible Heritage between the Netherlands and the Dutch East Indies - David
Duindam, University of Amsterdam

Radio Kootwijk and Radio Malabar established the first direct radio
communication between the Netherlands and the Dutch Indies in the 1920s
(Kuitenbrouwer 2015; 2018). Radio Kootwijk was constructed with reinforced
concrete and located in an isolated nature reserve to prevent interference. Radio
Malabar, using other technologies and building materials, was built in the
highlands near Bandung and used a nearby mountain gorge for an antenna
spanning two kilometers.

This paper examines these two radio stations as part of a globally dispersed
colonial infrastructure (Larkin 2013; Anand, Gupta, and Appel 2018). It places both
buildings in their respective landscapes, a desert-like non lieux in the Netherlands
and a tropical forest, and their discursive environments of colonial and
technocratic modernity (Mrazek 2002). Furthermore, it examines the tension
between the tangibility of concrete and the intangibility of radio waves (Simonetti
and Ingold 2018; Thiermann Riesco 2024). By taking concrete and radio-waves
together, we can see how the infrastructural and colonial project is never
completed and always in need of maintenance and repair, dispelling any sense of
solid monumentality often attached to heritage sites (DeSilvey 2017; Stoler 2013).
Lastly, it examines and compares different usages of concrete at Radio Kootwijk,
mixed with copper and shells; as technological and aesthetic medium; and as part
of a modern and historic style.

David Duindam is assistant professor of Colonial Heritage and the Shoah in the
Netherlands at the University of Amsterdam. He is board member of AHM and
coordinates the BA programme Literary and Cultural Analysis. His monograph
Fragments of the Holocaust investigates the postwar history of the Hollandsche
Schouwburg, a former theater and deportation center that currently houses the
National Holocaust Museum. He coordinated the European research network
“Digital Memory of the Shoah,” and organized the international conference
“Materialities of Postcolonial Memory.” His current work deals with the
entanglement of Holocaust and colonial memories in Indonesia.
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SESSION 7: CONCRETE COLONIALISM

Bandung’s Concrete Heritage: Colonial Memories and the 1955 Afro-Asian
Conference - Rixt Woudstra, University of Amsterdam

In April 1955, the Afro-Asian Conference took place in Bandung in West Java,
bringing together nearly 600 leaders from twenty-nine nations in Asia, Africa
and the Middle East to discuss decolonisation, political self-determination
and development. Existing scholarship has mainly focused on the
conference as a groundbreaking moment in the struggle against
imperialism, with newly independent nations such as Indonesia reimagining
and challenging the global world order (Chakrabarty 2005; Ampiah 2007;
Tan and Acharya 2008). Less attention, however, has been paid to the
spatial setting of the event and, more specifically, the role that Dutch
colonial, concrete modernist architecture played in the creation of the
‘Bandung spirit".

This paper examines two sites in Bandung: the white, Art Deco conference
building itself, built in 1895 as a club for Dutch planters and civil servants
and extended in the 1920s by Charles Wolff Schoemaker, and the nearby
Savoy Homann Hotel, designed in 1939 by Albert Aalbers, where many of the
conference delegates stayed (Dullemen 2010; Setiadi 2023). Why were both
buildings, among other Dutch colonial designs, featured extensively in the
national and international press? What role did Bandung’s colonial, concrete
heritage play in a conference dedicated to self-determination? (Lee 2020;
Shimazu 2014).

Rixt Woudstra is assistant professor of Architectural History at the University
of Amsterdam and co-director of the Amsterdam Centre for Urban History.
She is a historian of modern architecture, with a specific focus on the
transformation of the built environment in response to European colonial
expansion. Her book, co-written with lain Jackson, Ewan Harrison, and
Michele Tenzon, Architecture, Empire and Trade: The United Africa Company
appeared in 2025 with Bloomsbury. She completed her Ph.D at the School
of Architecture and Planning at the Massachusetts Institute of Technology
(MIT) in 2020 and received fellowships from the American Council of
Learned Societies, the Paul Mellon Centre for Studies in British Art, and the
Center for European Studies at Harvard University
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Jengki Architectural Practice in 1950s and ‘60s Indonesia - Anita Halim Lim,
University of Amsterdam

In the 1950s, the first Indonesian national cement factory, Semen Gresik, was
established in East Java, making concrete more easily available in many cities. The
factory propelled the rise of a distinctive style called Jengki architecture that
emerged as an experiment by private smallscale contractors building houses with
uncommon and playful shapes such as asymmetrical roofs and fagades (Armand et
al. 2014). The main actors were well-trained contractors, craftsmen and workers.
There were also a number of architects involved, most of them relatively unknown in
the field of Indonesian architecture (Khalil 2018).

Jengki architecture signaled a shift from Dutch colonialism to American influences
in the country, symbolized by the US funded cement factory and the word Jengki
derived from the word “Yankee” that refers to US citizens (Kusno 2018). Due to the
involvement of mainly local actors, Jengki architecture became a strong candidate
for defining what ‘authentic’ Indonesian modern architecture was. There were
repeated attempts to construct emotional narratives on Jengki - highlighting the
authenticity of the style - with the aim to influence collective memory and shape a
new national identity. Johan Silas, an architect and urban planner with extensive
experience in urban development in Surabaya, defined the style as an expression
of the political spirit of freedom (Prijotomo 2012). However, | suggest that the
propagation of Jengki is more nuanced than the suggested nationalist rhetoric.

This paper will investigate the role of multiple actors - the cement factory,
architects, contractors, workers, clients - in using and building with concrete in the
construction of Jengki architecture. It will also examine the continual production
and sharing of stories about the past of Jengki architecture with dynamic
relationship to new possibilities of reinterpretation (Erll 2011; Erll and Rigney 2009).

Anita Halim Lim is a researcher, curator, and architectural designer. She studied
architecture at Universitas Tarumanagara Jakarta and then received her MA
Heritage Studies from Vrije Universiteit Amsterdam. Her previous experience
includes working as a project architect in the conservation of Jakarta Old Town.
She was the co-curator for the exhibition “Indonesia and the Amsterdam School” at
Museum het Schip Amsterdam (2022-2023) and Erasmus Huis Jakarta (2024-
2025). Anita is also part of the curatorial team at Museum Arsitektur Indonesia.
Currently, she is a PhD candidate at AHM as part of research project “Concrete
Colonialism: Architecture and Heritage in Indonesia around Independence”.
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“From the Ashes Their Memories Arise”: Mediating the Contested Heritage and
Grenfell across Contemporary Black British Culture - Carmijn Gerritsen, Radboud
University

On 14 June 2017, a high-rise tower block in London became engulfed with thick
black flames, resulting in the loss of seventy-two lives during the Grenfell Tower
disaster. In light of its eighth anniversary, this tragedy has generated a diversity of
memorial practices across contemporary Black British culture. In particular, this
paper will explore how artists mediate the narrative behind Grenfell in ways that
acknowledge the polyphony of emotions that imbue the event. This will be done by
examining three cultural works which employ different affective strategies in
documenting the silenced voices of the racialised community. Whereas the
collection of photo series Gold & Ashes (2022) by Eritrean-British artist Feruza
Afewerki for example illustrates the personal stories of various survivors, the
Grenadian-British director Steve McQueen captures the looming building in his film
Grenfell (2019) before it fades from the collective consciousness. It can notably be
argued how such works mobilise empathy, solidarity and collective action by
representing the tower as a monumental site. As exemplified in George the Poet’s
radio drama Grenfell I (2019), the use of experimental forms here underscores how
artists construct critical narratives in a formally innovate manner. Focusing on the
role of activism, the mnemonic traces of Grenfell will subsequently be shown to
contribute to the shaping of cultural heritage within a contested socio-political
framework. These notions highlight the potential to witness the lived experiences of
the community in light of recent discussions around the buildings” demolition and a
potential monument to honour the victims.

Carmijn Gerritsen is a Research Master’s student in Literary Studies at Radboud
University, whose interdisciplinary work focuses on identity politics, cultural memory
and postcolonial studies in experimental forms of contemporary Black British
literature. She is particularly interested in pursuing research on the formally
innovative ways in which artists engage with, and reflect on, contested discussions
around race, belonging and cultural remembrance in the British socio-political
landscape. From September 2024 until January 2025, she conducted an
international research internship on the generic and socio-political affordances of
Black British women’s writing at the Centre for Literary and Intermedial Crossings in
Brussels.
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The Baiyushan Pagoda: From Loyalty to Shame - Xingyue Yang, University of
Glasgow

This paper explores the emotional and political transformations of the Baiyushan
Pagoda in Lishun, China—originally constructed in 1909 by Japanese colonial
authorities as a symbol of imperial loyalty and military valor. Through the lens of
affect theory, heritage studies, and memory politics, the study traces the site’s
successive reinterpretations: from a colonial sacred monument to a patriotic
education landmark, and more recently, a contested site of negative heritage.
Combining archival analysis (in Chinese and Japanese), historical contextualization,
and digital ethnography of visitor reviews, the research highlights how emotional
dynamics have mediated the evolving symbolic functions of the pagoda across
different regimes. Once sanctified as a war relic and pilgrimage site, it was later
stripped of its colonial inscriptions and repurposed by the Chinese state to
reinforce national memory and identity. Today, it functions simultaneously as a
space of emotional commemoration, ideological dissemination, and commodified
tourism. The findings reveal how top-down heritage narratives intersect with
grassroots affective responses—ranging from patriotic reflection to ambivalence
and dissatisfaction with commercial practices. By emphasizing the affective
textures embedded in heritage reinterpretation, the paper argues that emotions
can be both weaponized and reconciled in the governance of contested heritage.
The Baiyushan Pagoda exemplifies the broader tensions among history, identity,
and affective politics in postcolonial heritage regimes. This case contributes to
ongoing scholarly debates on the role of emotions in shaping collective memory
and the performative power of heritage in post-imperial East Asia.

Xingyue Yang is a second-year Erasmus Mundus MA student in Education in
Museums and Heritage (EDUMaH), coordinated by the University of Glasgow and
supported by a full scholarship. Her research interests include public education in
cultural heritage, war memory in East Asia, and the digitalization of intangible
heritage. With an interdisciplinary background and mobility-based learning across
Asia and Europe, she embraces cross-cultural perspectives and dynamic
methodologies. Her academic journey has shaped an open-minded and exploratory
approach toward heritage studies.
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Innocent Wonder: Affective Response at National Tree Museum Von Gimbon
- Daisy Corbin O’Grady, University of Amsterdam

Innocent Wonder: Affective Response at National Tree Museum Von Gimborn
explores how ‘wonder’ is used as an affective response to shape and frame
visitor experience in the arboretum (Tolia Kelly 34; Smith 18). Engaging in a
language and narrative analysis of the ArborTour and information panels
present in the museum (Museum Von Gimborn), this paper investigates how
the concept of Nature is constructed through and by the cultural archive
(Lowenthal 89; Wekker 2). | argue that presenting Nature as an object of
‘wonder’ works to depoliticise and desituate the arboretum from its socio-
cultural history, thereby obscuring and perpetuating its coloniality (Quijano
168; Said 52). | focus on ‘wonder’ to analyse the production and mobilisation
of affective distance, innocence (Wekker 26), or perhaps even ‘modest
witnesses’ (Harraway in Huff 378).

This paper seeks to contribute to calls for decolonising natural heritage
(Cornish; Das & Lowe 4; Leonard 537), and to address pervasiveness of
imperial epistemologies within botany and science (Subramaniam 7). Whilst |
argue the narrative presented by the National Tree Museum Von Gimborn
participates in a form of colonial amnesia, the analysis reveals a substantial
potential for resituating and recontextualising the arboretum in order to
diversify and deepen affective registers, allowing the museum to better
represent their collection, and their response-ability towards it's past,
present and future (Harraway in Huff 379).

Daisy Corbin O'Grady (she/her) is a student of the selective Master’s
program Heritage and Memory Studies at the University of Amsterdam. Her
academic focus centres around natural heritage and colonial ecologies,
critically engaging with alternative ways of encountering and recounting
botanical collections. Her approach is shaped by posthuman, feminist and
decolonial thought, which seeks to investigate the culture and politics of
‘nature’ and the entangled histories of people, plants and place.
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SESSION 9: EMOTIONS IN THE MUSEUM 2

Rest and Resistance: Researching Emotional Encounters Between Young Adults,
Botticelli and The University Art Museum - Molly Stock-Duerdoth, University of
Leicester

Masterpieces of fine art can carry histories of exclusion and elitism. Museum
presentations of masterpieces that are inattentive to these histories often construct
emotional experiences characterised by anxiety, confusion or boredom, whereby
the viewers' realities are subjugated to the object’s prestige.

In 2024, the Fitzwilliam Museum in Cambridge, UK hosted Sandro Botticelli’s
Renaissance masterpiece Venus and Mars for a short-term display National
Treasures: Botticelli in Cambridge. As part of this display, a Doctoral Practitioner
Researcher convened a group of local young adult co-researchers to investigate
their individual and collective emotional, embodied, and affective encounters with
the artwork and the Museum. Unexpectedly for the staff team, the young adults
identified calm, relaxation, and serenity as key themes in the painting, and in the
experiences they hoped the display would create for audiences. The young adults
thus resisted cultural and institutional pressure to meet curatorial narratives and
received ideas of excellence with awe and reverence, instead seeking out rest,
play, and silliness.

This paper investigates how action research can prioritise the emotional
experiences of co-researchers or participants in their encounters with fine art. It
seeks to acknowledge fine art as a form of material culture laden with emotional
histories, and position museums as spaces that can perpetuate or remake these
histories. By attending to the young adults” experiences as unfolding and emerging
in contact with the art object, museum spaces, and emotional histories of museum
visiting, it orients hopefully towards a museum future where visitors’ own emotions
are welcomed and prioritised.

Molly Stock-Duerdoth is a Doctoral Researcher in Museum Studies at the
University of Leicester and the Fitzwilliam Museum. Molly is interested in the
complex, social, and embodied experiences of communities as they develop long
term relationships with museums. She uses participatory museum practice and
creative action research methods to investigate how museums can practically and
theoretically prioritise these audiences as partners and collaborators. Molly has a
background in literary reception studies and continues to consider how stories are
told over time in different media
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Collecting Things, and Emotions: A New Horizon for Museum Collection Policies -
Els Veraverbeke, University of Antwerp

The classic museum concept of gathering material collections and knowledge is
being challenged in the 21st century. It is becoming increasingly necessary to
rethink and reconsider the ‘collection concept’ in museums. In an era where the
lifespan of things in an advancing consumer society is getting shorter and human
life expectancy is longer, capturing material culture, objects, for museums is
becoming more complex. How do you select in the growing mass to give to or take
into a heritage institution? Coolly, rationally, and/or emotionally? How do heritage
professionals select what to include in a collection? From a detached expert’s
perspective or in a participatory and co-creative way? With increasing diversity and
polyphony? The need for a theoretical foundation and academic research on this
subject is evident.

Material collections are important for the realization of exhibitions, installations,
public actions, research, object handling in welfare programs, and other public
activities to create impact with heritage. Various studies, and increasingly so, place
the importance of emotions at the center. In the field of emotion history, the
relationship between objects and emotions has long been researched. Innovative
insights into the relationship between objects, things, and the importance of time,
distance, and context are creating new possibilities for museums.

Worldwide, the heritage sector and museology are increasingly conducting
research on the relationship between heritage and emotions. Especially research
into the role of emotions for the public and visitors in heritage institutions is
significant. What role do emotions play in the collection policies of museums? What
is the importance of emotions as a potential driving force for a prospective donor,
as well as the experiences and views of heritage professionals in dealing with
emotions during acquisition? Do emotions play a role in acquisition policies?
Always? Or only recently? More framed, reflective, and explicit? Can and should
emotions be a selection criterion in collection policies?

Els Veraverbeke is the Director of Collections at the In Flanders Fields Museum,
Yper Museum, and Merghelynck Museum. She combines this museumprofession with
Phd Research at the University of Antwerp - Heritage Studies focused on emotions,
museum and heritage. Previously, she was the curator of the Huis van Alijn. As a
museologist, she investigates the relationship between emotions and museology,
contemporary collecting of socio-historical contexts, and the integration of
intangible heritage into museum collection policies. As a historian, she specializes
in 20th-century mentalities and emotion history.
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Decolonising the Collections: Analysing private collector and art market
attitudes towards colonial-era African art in Belgium - Katelijne Nolet,
University of Antwerp

While much research is being carried out concerning publicly held
collections of colonial-era objects, especially in European museums, the
privately held objects, and the values attached to them by their owners,
remains little researched. In the context of post-colonial debates and
attempts to decolonize cultural spaces and heritage in general, questions
arise as to whether holding colonial-era cultural objects is still seen as
socially and culturally acceptable, and the extent to which this affects both
the art market and the feelings and emotions of owners towards their
objects. We address this gap in the research, focusing on colonial-era
African art and artefacts held privately in Belgium as a national case study
that has potential to shed significant light on what are global discourses.
Therefore, the project asks the following questions: What are the impacts of
post-colonialism debates on actors in Belgium involved professionally and
commercially in the market for African art? And what are the impacts of
post-colonialism debates on owners in Belgium of privately-held cultural
objects that were obtained from the former Belgian Congo during colonial
times?

Katelijne Nolet is a PhD researcher in critical heritage studies at the
University of Antwerp, supervised by Prof. Dr. Suzie Thomas and Prof. Dr.
Thalia Kruger. Her research explores privately held colonial-era cultural
objects and their role in contemporary decolonization debates. She
previously studied archaeology at the Free University of Brussels, where she
investigated the role of metal detectorists in battlefield archaeology. Her
current work examines how owners perceive colonial objects in their
possession and how post-colonial debates influence these perceptions,
particularly in Belgium's context.
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Emotions in Conflict? A Feminist Exploration of Emotions and National
Family Memories about German National Socialism in the Generation born
after Reunification - Sina Kramer, Tampere University

Emotions are fundamental to the ways we comprehend the world and
experience it. They are not experienced independently by individuals but
rather, emotions are connective and (re)produce meanings. As such,
emotions are implicated in the “making and remaking of the social” (Sharp,
2009, p.75). Similarly, various research explored the role of collective
memories as part of (re)creating the social and political sphere. While
emerging research has examined emotions and collective memories, little
research has focused on conflicting emotions attached to different forms of
memory of the same past. This research focuses on how emotions attached
to national versus family memories about German National Socialism in the
Generation born after Reunification might be influencing, shaping,
contradicting and refracting each other. Thereby, it also explores how these
complex emotions attached to memories influence contemporary German
politics and role in world conflicts. To investigate this, | use a feminist
approach that recognises emotions not only as the object of study but also
as part of the methodology. Thus, | aim to construct ‘emotionally-sensed
knowledge’ (Hubbard et al., 2001) that rejects and challenges traditional
notions and oppressive systems that claim the political can be understood
without the emotional. Moreover, my methodology employs the socio-spatial
dimension of knowledge creation by using go-along interviews in spaces of
national memorials and diaries in intimate spaces to explore emotions about
national and family memory respectively. Thereby, the research gives insights
in how space can be used to reveal more about emotions attached to
different forms of collective memories.

Sina Kramer is a doctoral researcher at Tampere Peace Research Institute,
Finland, and works within feminist peace research to explore topics related
to emotions, frauma and forgiveness in post-conflict societies, collective
and intergenerational memory, psychosocial peacebuilding, and everyday
militarisation.
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Rewinding the Self: Queer Memory and the Power of Emotion in Contemporary
Cinema - Maria Emilia Mufioz, University of Campania

This presentation explores how All of Us Strangers (directed by Andrew Haigh,
2023) and Duino (directed by Juan Pablo Di Pace and Andrés P. Estrada, 2024)
employ emotional narratives to reflect on queer memory, self-representation, and
reconciliation. Both films appeal to emotions such as frustration, anger and
despair, ultimately conveying a sense of hope by portraying the possibility of self-
acceptance and connection across time.

In All of Us Strangers, Adam's imagined dialogue with his deceased parents serves
as a vehicle to navigate his feelings of loss, regret, and estrangement. Through this
emotional process, the film suspends linear temporality, blending past and present
to illustrate how queer individuals reframe personal histories to reconcile with
themselves. Similarly, Duino follows Matias as he revisits his past by editing a film
about his life. By doing so, he immerses himself in memories filled with frustration
and missed opportunities. While Matias envisions a different outcome for his
fictional self, he faces the limits of "editing" his own past, ultimately coming to
terms with his life story.

Both narratives evoke powerful emotions that resonate with queer audiences,
fostering empathy and understanding. For older spectators, these films provide an
opportunity to reflect on their pasts and reconcile with their life stories. For younger
audiences, they offer insight into the struggles of previous generations. It is argued
that works such as the films analysed help fill intergenerational gaps and
strengthen the sense of community by underlying common experiences and shared
emotions.

Maria Emilia Mufioz is a PhD student at the University of Campania “Luigi
Vanvitelli.” Her research explores the preservation and transmission of queer
cultural heritage in Italy. One of her main goals is to define the role of memory in
shaping the sense of belonging within the Italian LGBTQIA+ community. Her
research interests include the history of queer activism in ltaly and the dynamic
interplay of space, memory, and queer identity, explored through both media
studies and critical heritage studies perspectives.
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SESSION 11: INTERNATIONAL CRIMINAL JUSTICE

Panel 3: International Criminal Justice: Emotional Landscapes

In adjudicating mass atrocities and international crimes, international legal
courtrooms become, intentionally or unintentionally, sites of memory practice,
politics, and contestation (Osiel, 1995, 1997; Bloxham, 2001; Douglas 2001).
Despite being often curated as rational, objective, impartial spaces, the
horrendous nature of the crimes being judged means that courtrooms are also
inherently emotional spaces. While scholarship on emotions in legal actors in
the domestic context abounds, in the sphere of international criminal justice
this topic remains under-researched. The little research that exists, however,
suggests that international criminal justice too is shaped by the emotions of
judges, lawyers, and other (non)legal actors within international criminal
justice processes (Liden 2020; Hagan & Kay, 2011). Emotions profoundly shape
the behaviour and engagement of (non)legal actors with history, atrocity, the
law, and each other; as well as the messages emerging from courtrooms,
their reception, and dissemination (Bens, 2022). This panel will highlight ways
in which emotions shape, and are shaped by, international criminal justice.
The first presentation is focused on how culture shapes the emotional labour
of courtroom actors. The second presentation analyses the emotions of
victims of international crimes, and how chambers of the International
Criminal Court have addressed such immaterial harms in their reparations
orders over the years. The third presentation will focus on the ways in which
emotions are regulated during the testimony of (traumatized) witnesses and
how this relates to a fair and accurate fact-finding process during trial.
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SESSION 11: INTERNATIONAL CRIMINAL JUSTICE

‘Well, maybe you're quite sensitive”: Culture and Emotions in International Criminal
Justice - Luey Gaynor, NIOD /University of Amsterdam and Maartje Weerdesteijn,
Vrije Universiteit Amsterdam

Actors in the international criminal justice landscape regularly experience, express,
or restrain emotions - before, during, and after trials - as they are confronted with
the legacy of atrocities. Yet reprimands of those like Counsel Nicole Bergevin to an
apparently frustrated, or angry, expert witness at the International Criminal Tribunal
for Rwanda (ICTR) - “well maybe you're quite sensitive” - indicate the extent to which
non-victims or perpetrators are expected to maintain their composure in a courtroom
environment. This expectation exists despite the often brutal subject matter of these
trials, and forms part of any international criminal trial (ICT)'s organisational culture.
The parameters of these organisational cultures - the question of which emotions are
deemed acceptable to express - is inherently cultural, even though those working in
international criminal justice landscapes are from diverse legal and heritage
backgrounds. This makes the existence and imposition of “feeling rules” (Hochschild,
1979) complex, contested, and multi-faceted. How do courtroom actors navigate
these organisational cultures and feeling rules, and what impact does this have on
ICTs and their legacies? This presentation will probe how the differing manifestations
of organisational cultures within ICTs shape the emotional labor of those working at
the court. We will outline examples, from the ICTR and the International Criminal
Court, of the ways in which emotions are experienced, expressed, contested or
withheld within international criminal proceedings. We will analyse the ways in which
justice actors perform emotional labour within trials, and how that labour manifests
as they adhere to, or flout feeling rules.

Maartje Weerdesteijn is assistant professor at the Department of Criminology at
Vrije Universiteit Amsterdam. She is on the Board of the Peace and Conflict Studies
Center and a Fellow at the Center for Criminal Justice. She has done extensive
research on the individual during mass atrocities, with a focus on the decision-
making process of dictators. More recently she started to focus on the individuals
who teach and study mass atrocities and those who work as practitioners in this
field, highlighting emotional challenges and resilience.

Lucy Gaynor is an historian and PhD researcher at the University of Amsterdam and
NIOD-Institute for War, Holocaust, and Genocide Studies. She is also Book Review
Editor on H-Net's ‘H-Genocide’ network. Her PhD project is titled ‘The Past is Never
Dead: An Anatomy of Historical Narratives at the International Criminal Tribunal for
Rwanda'. Her broader research interests encompass mass violence in Africa, the
intersections between history and the law, and the stories that people tell about
mass atrocities in their aftermath.
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SESSION 11: INTERNATIONAL CRIMINAL JUSTICE

“The Chamber is also attentive to the emotional suffering (...) brought upon the
direct victims and their families’ - addressing immaterial harm in the reparation
orders at the ICC - Adina-Loredana Nistor, Vrije Universiteit Amsterdam

On 28 February 2024, the Reparations order was delivered to the victims of the
Dominic Ongwen case, a Ugandan commander who was sentenced to 20 years of
imprisonment by the International Criminal Court (ICC) in the Hague. This marked the
fifth reparations order issued by the Court, with the previous four concerning crimes
committed in the Democratic Republic of Congo (Lubanga, Katanga and Ntaganda
cases) and Mali (Al Mahdi). Judge Bertram Schmitt, Presiding Judge, explained that
the Chamber estimated the number of potentially eligible direct and indirect victims
to be approximately 49,772 individuals, a number that was evaluated by the Court as
“conservative.” The reparations include a collective compensation valued at
€15,000,000 and symbolic monetary awards of €750 per eligible victim - the largest
sum ever awarded by the ICC. While this is noteworthy, an equally significant aspect
is the approach taken by this Chamber towards what constitutes an (indirect) victim
and the concept of immaterial harm, with the words “emotions” and “emotional”
appearing 53 times in the reparations order. Based on an analysis of the reparations’
orders issued by the ICC, this presentation explores how and to what extent the
Court has addressed the concept of harm, both material and immaterial. It analyses
how the emotions of victims of different cultural backgrounds were factored into this
reparations order. Finally, it asks about the potential implications of this approach to
the perception of justice being delivered.

Adina-Loredana Nistor is a lecturer in criminology at the Faculty of Law, Vrije

Universiteit Amsterdam and a PhD candidate on the topic of cultural differences in
international criminal trials at the University of Groningen.
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SESSION 11: INTERNATIONAL CRIMINAL JUSTICE

“I really do not want to see that photograph again’: A confrontation of emotion and
fact-finding in international criminal trials - Suzanne Schot, Vrije Universiteit
Amsterdam

The legal process of determining whether someone can be held responsible for the
alleged crimes needs to be in accordance with the right to a fair trial, and the facts
need to be determined as accurately as possible. This includes asking witnesses
detailed questions about painful events, and precisely the aspects of testifying which
can be re-traumatizing - such as detailed questioning about painful events, cross-
examination, and confronting the accused - are necessary aspects of fair
proceedings. Yet it is precisely fair and accurate fact-finding that can suffer if
emotional or psychological distress undermines the witness's ability to provide
relevant, reliable, and focused testimony. According to the Registrar if the
International Criminal Court, any witness testifying about traumatic crimes ‘should
feel supported and protected’, and ‘as a principle, any re-traumatization or causing
further harm to that person as a consequence of his or her testimony should be
avoided’ (ICC, The Prosecutor v Lubanga, transcript). International Criminal Courts
and Tribunals can take various protective and special measures for (tfraumatized)
witnesses during testimony. By particularly focusing on measures to adapt the
questioning to the needs and capacities of the witness, this presentation addresses
the ways in which emotions are regulated during trials for the purpose of fact-
finding based on a thorough analysis of transcripts of proceedings. In addition, it is
discussed whose responsibility it is - or should be - to ensure that witnesses are not
subjected to disproportionate amounts emotional or psychological distress during
their testimony.

Suzanne Schot is assistant professor of international criminal law at the Department
of Criminal Law at Vrije Universiteit Amsterdam. Suzanne's research interests and
publications extend in the fields of international criminal (procedural) law and human
rights law. In 2024 her monograph 'Traumatised Witnesses and International Criminal
Trials: Testimony, Fair Proceedings, and Accurate Fact-Finding' was published by
Routledge. Her current research focuses on vulnerabilities and protective measures
before, during, and after (international) criminal trials. She is also on the Board of the
Center for International Criminal Justice.
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Session 12: settler-colonialisms

SHDAQ) WH & XEGMUDCH UFKLYH WURXI K WH =XIG $1 UNDKXY & RBRQDIW $11HPWDQG
XK KMWGHW  1FUFSEV 1INMETTIT 0 DDVAIEKAS QYHYIW

7KH=XG $I1UNDKXY =$+ 1Q$P WMEDP WDFHVIWEHDI H VR RUJ DQ] DAWRQVH
WH1HGHDQBWFK =XG $1UNDDQFKH OHIHHQIIQ) 1=$9 Z KIEK | RUMUHG Z KM

' XK $1UNDGHUBOMRY/IQWHOW W DQGHD® W FHQMUHY 7KH =$+ HP HJHG
WURXJ K DQDI | HAWH UDFIDONQKLS UHDMRQ \WBP YHZ DQAFKDS  WDWZ DV FRQMKFMG
DQG \KWEACHG E\ WH' XWPK SDUEXDD LQWH FROM WR' $1 UNDQHUVAKX] J BV DVKH
\MOR WHFHQMY ' (DZ1Q) RQ* BUD: HNHWV H WQURQR 6DIGV
FROFHSWR \WH FXGMUDCDUFKIYH , H DP IGHKRZ WH P HAWQ) BRRP LQWH =$+

P DWUDQ HV' XWK UDFLDAP DJ IQDUHVDQG D & KW VHQH R VHD 7KURXI K DQDQDOWY
R RENMPW DBQI MGH DUFKLYDCP DIMUDY , \KRZ KRZ Z KIMMGHW/ LV \XWIAGHG DI | HAAYHO
P DWUD@ DQG GVAEXWYHD WURXI K FXGMUDCKHIMI H 7KH \SDWDXDWDQ) HP HQAR
WHVH REMPWUHQ RFHY' XWK IGHQALFDWRQZ W $ 1 UNDGHLY Z KIB! IHQGHUQ) YDFN

6 RN $ 1 UFDQVIQMME®! Z MIQ D GRP LCDQMEP YHZ DQMKDS (DUDWH : KB

FRP P HP RUDWLY ' XVRK VKSSRWAYRUS | UNDGHLY WH URRP 5V DEVHQASUHVHGFHY REVFXUA
WH HFRGRP LF DQG [P SHUDODP EMRQVXQGHSIQIQ) WY UHDMRQKLS  SDUNEXOAD WH
H SBMMRQR YDFN$IUFDQOERU 5HDAQ) ERK DBQ) 6\RBU DQG DI DIQWV
6DIG WH DUFKLYDQJ IDLQ , DU XH WDVWKH P HAWY (RRP R I HWY/D GIQVIQR WH
ZRINQIVR WH FXG@MUDIDUFKLYH AKPMUGY) KIWRUEDACDWDWHY DQG P HP RY WIRXI K
P DWUDCDQG DI [ HPWYH P HDQY % LOMI DAY IQLIKWIRP P XVHXP DQMURSRRI\ DG
FUMFDOXYGHV1QZ KMGHW DQG FRBQDOV WY SDSHUFRQAUEXWMVVR EURDGHU
GHEDWMVRQDUFKLYHV REMIPW DQG \SDFH DV\VWVR SRZ HU KMRUEDODUDWYH DQG

UDFIDONGRZ BIG) H SURGXFWRQ DVZ HODV\WH DI | HAWH GP HMRQVR KHUWEN H DQG
PHPRY PDNQJ

1FUFSEV 1IMTTIT VD 3K FDQEGDW EDVHG D) DDVRIEKV8 QYHWIW + 1V UHNVHDUFK
LOMUNVLGFOGH WH FUNFDOAXG. R Z KMWGHW FXGMIDKHIMIUH EHBRQILQ) DQG
JEEDCFREBQDON LQWH FROM WR' KMRUFDCDQG FROMP SRIDY ' XWPK 6RXAM $1UEDQ
UHDOMRQY +1V3K  BMADUFK | REXVHVRQWH FROMKFWROR ' XWK Z KIMMGHW IQ BHDMRQ
VR RWHUIRP VR Z KIMWIGHWWURX] K \WH FDVHMXG. R +HAEXIG $1UNDKXY D FXGMUDO
DQG NRZ BIGI H FHQMUDERXAS RAN $ 1 UED LQ$P WMEDP WH 1 HMHDQGY 3IHWIUKDV
D EDFNJ URXQG LQ\RFIDDQG FXGMIDADQMUIRSRBI\  J HQGHUMMAHVDQG \RFIRBJ\  DQG
Z DVER®DDQG DMVHG [Q6RXM $ 1 UED
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FEION FHMTHRCOONAISVS
6 HWBILS: RRQDAD HP RUHV QAL HQRXV' MDSSHDUDGFH DQG $1 | HPWYH $ P ELYDBIGRH
IQ& RQMP SRIDY &KIBDQ&IGHP D  5HNIDH 7 BNE“ T 0 MIPT 8 QYHWW R $P WMEDP

0\ SDSHULQYHWAI DWWV WH DI | HPWYH LG IDVAKPWUHVR FRBPWH WDQUDWRDO
PHPRIVUIDWEQ) WHOWM WDQGHD® W FHQMY \HMBIUFRBQ] DWRQR

3D RQD , GR\R WURXJ K D FRP SDUDWYH DCDOMYR WH WMMRQVUAY  HWMD/ RV
FRBQRV 7KHGHMBLY QU ) HISH* i OH +DEH® DQG WH GRAP HQRU |1®
(CERWQGHQ FDU  7KH 3HDUWAWRQ QU 3DWMEIR* X Pi Q , DP SDUWEXD®
LOMUMMG LOKRZ WIHVH 1 1B VR BHDWMRQY/VR LG HHW DQG OQG GXUQ) WH

( XURSHDQVHWBIUFRBQ] DARQR! 3DVEJ RQD DQG LQ DQAFISDWRQVR IWIGFRERIDARQLQ
WH & KBDQP RGHDQ WM SURMPADY WH =RQD $XWIDO,QZ KDWZ D\ VGRHVWLY
VRVIQ) UH P HAIDW WH KIMRUEDODQG DI | HAAYH UHDMRQ EHVE HHQ & KIBDQ
\XEMPYWAY DQG QAL HRXV\KEMPRIMWAY * X] Pi QVGREXP HQBY SRHAFD®
SROAF] HVGLI HHQAKIMRUHVR GMDSSHDUDGRH VDI T HPWYHO WHP DSV \WH FROIPWYH
PHPRY R WH 6RAMHD&RGH B\ EUQIIQ) WRI HWHUWH GAVDSDUHFIGRVR WH
SIQRFKHIHI 1P H Z W WH 6 HDXQDP \KEMFWZ KR GV DSSHDUDFURW WH FRBQDO
DUFKIYHVR WH BUIRQ * | OH +DEH®H/ RVFRBGRVFHQMY DURXQG D 6 FRMIK
YHWDQ DQ$ P HUIEDQP HIFFHDY  DQG P HWY R DERWHUFKDU HG Z W KXQAY GRZ Q
DQG H WP LODWY 6HBIDP WDWIHWH VAWBIUFREQ] DWRQR QG HRXYVDQGVE\
WH\KHHS IDP1Q) FRUSRUDWA J LDQAS RFIHGDG ( [ SBVIGRWD GH 7IHWD GH) XHIR ,Q
GRQJ \R WHII® | DFIOAWAD SURGXFWHHD XQHMEY VHQH R DP ELYDBIGFH WDWDW/
KRZ & H GlLI HHQAD® IGKHIMIMLY J HIRFIGDAKIMRY R 6HDKDP GMVDSSHDUIDGFH DQG
KRZ Z H LQKHIWMYAH KIMRY R WH & KBDQ QDWRQ WM SURVPDY D VHWBIUFRBQDO
VMM SURWFW, DU XH KRZ HYHU WDWIKH HDFPW HQVR! P HP RY LQWIH\VH | 1B VDU
DR FKDUDRWMU HG E\ DQHSIMMP RBJ LFDOKMRIFDODQG DI | HAWYH | RUIHFBVXUH R

QAIHRXV W DSSHDWDGFH WMOHEFH DQG UMWBGRH

S5KBNICH 7 BME* T 0 M PT VS WIMBQABUR HARUR * GEDADQG & RBQADA HAD +IMRUHY
[QWH' HSDW HOAR 0 HAD 6\ WAHY 8 QYHWW R $PWEDP  +H HQJI DIHVD IDQIH
R VRSIEV DWKH IOMYHFWROR GHFREQADMDAG VHWBIUFRBQDOMYGHY Z IW D \VSHFLLE

LOMBNNQWDQLDWRDAP HAD JHAW DQG DI HFWAH IVFR HAMRURI WH YRGP H 5XUDO
,PDIICDMRQ/IRUD * GBEDQ HG: R@G %D
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FEHON FMTHRCOONAISVE
5RP DQFH SHWPWRQ DQG SHYXOIRQ ( P RARQDQG 0 \ W IQWH & UHDWRQR! D 1HZ
&DORGD 8 WBN 8 SHI USQYHWWR &DP EUGIH

WANEHHQ DG &DORWID Z DVWDQURP HGIRP D +M\SDQRSKRH UDGFKIQ)
RABRWRQWH HGIH R WH 0 H LEDQWEM R WH SOFH Z KHH“$Q @ 6D RQ

FIY) DWRQP XVAFTP D LQWH GHFDGHVVR FRP H™' HYHUHD 1RZ KHH Z HH
WH HP RAYH GP HQIRQVR WIYWWDQJ RUP DWRQ FEDUHMWDQWH 3DQDP D & DORID
([ KEMRQR Z KHUWH H KIEWH VR@Q) WH P DIYHO'R Z KW [QEXAIDAD] UEX@MUA
DQG WH \HQXDARP DFH R WH WM~ 6 SDQUK™EKDUDPMUNRWBIG | RAVSDFH Z W DQ
XUEDQ\DI DUWURXI K & KIGHVH "RSIXP DQG > @2 KW \DYH GHO/M. URSS

DQG D @IQ) DQMRSREI IEDCH KEMRQR ,QAIHRV@HZD\V : RINQ) EDFNZ DBV
IURP DQG \WHQI RIZ DUBVVR WH ( [ KIEIMRQ WLV SUNVHQEMRQVHHN/AR WDFH KRZ \WHVH
FKDQ HVZ HH HIDEBIG DIGHG DQG UHWRVSHPWYHD MVIVIHG E\ D SURFHW/, KDYH
HQA®BIG P \ WR®J [} DWRQ ™D SURFHW/WURXJ K Z KIFK Z H FDQXQGHWWIIQG KRZ P HAD
\KDSHV DQG UVKDSHV Z KDVWH FX@MUDAFUME DQG HDU® KHUMI H \FKRDUS\WDW\W DO
WP HG ™ WH DEVADRAR \WH CDWRJM+DO

7R GHP RQADM WLV SURFHW , WDFH WH H SHIHGFHVR WUHH FRP P XQWAVWIURXI K

W FHQMY & DOR@D +M\SDQE QAL HQRXY DQG & KIGHWH & DOREDQY SHSUVHD)
WUDW\R Z KM $ P HIEDQP DMLY RYHUWH WMWY SUVHQASDUAWDQG | X\MUH
UASHPYHD WH SIRFHWR P\ WREJ MMRQWDQU RWP HG WHUSOFHVZ WIQWH GHZ
$P HUFDQ WM DQG FROGMRGHG WH HP RAYH UASRQHVR! W Z KM SRSXOMRQWR
WHVH FRP P XQUWAV 7KURXI K URP DQAFIMQ) IW+DMSDQF SHIRG UHWPAY W, QG HQRXV
SDVADQG UM@Y) W SXIBRIMG & KIGHVH | X\VMUH D SROSKRQ R HP RARQVZ HUA
GYHIDI HG IQFUDWY D GHZ & DORWIID WDWFRXT EH GAVSO\ HG DVWH 3DQDP D
&DORQD ( [ KEMRQR

8 BN 8 SHI UFRP SBMG D %6 DWKH 8 QYHYW R &DORWID %-ABHBA 1Q+MRY
DQG & OWILFDO DQJ XDJ HVEH R SXWKQ) DQO 3KIAQ0 HAHYDO-IMRY DVKH
SQYHUWR 2 [IRG UMW-DUFKIQ) UMMDOADQG \SDFH IQSUH & KUMADQ6FDQEICDYID

U KNDUIYHG DVW& DP EUGI H 1 RUMH 0 3KIAQ-+HUMR H 6\WWGHY UNVHDUFKIQ) LGHQAN
FUDWRQLQ % FHQMUY & DORWGID DG VWH FXUHQAKRGHUR WH 2 \ERQ5HVHDUFK
6WWGHQAKLS LQP HAHYDOXXGHVDVWBIGH 6XWH &RBUH 2 XWGHR Z RINIQ
KHUMI H WXGEHVY ;U KVWROQMHY Z IW FRP P XQW DUFKDHREBJ\ SURVIFW DFURW/
(QOQG Z W D SDWEXDU RFXVRQWH SUH 1 RWP DQSHIRG
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0@IQ) 3DUV 6XWIIQQ) SPWIP (P RARQVIQ3RWE DUS EEDQ3URMWY | FB
- PVFWIS QYHWW R 8VEK

7KH DP RIBKRXV3HRS®H3DUNP RYHP HQAZ DVD \SRIDAE FKDIQR! P RUHWDQ
| RXUGR] HQ SURMVIQWH OW 9 HVZDP : DUHD LQZ KIEK DPVMV SURMMG D
QP HR MXHVE\ VBNGQ) RYHUYDFDQABRW DQG QX HQD FROMHWDY WHP
LOR Z KDWKH FD®IG SHRSBVSDW> /RHD  %FDXVHP DQ SURMWY
DRWRQY @H SHRSGHY SDUN/Z HIH HSKHP HIDOR WQEHCQ) | HFHG DQG \RW®)
GRZ QE\ SRIFH RQD Z HH\Y DI WMUFRQIKFWRQ EHI DQ SDUNVKSSRIMY/ Z RIHG
DVDUFKIMMV ( DFK DGGHG SOQMFDIIRG DQG EHQFK EHFDP H FROWG Z W
"WEN DIIHAVIM$KPHG ~ —D P DUNHUR SRVMWYH KXP DQH SHUHGFH
~SUMHYAQ) @IMH FRQUHPWRQ EHVE HHQIGHDV YDOHV DQG REMPW™MNDVWKDG
EHHQI RUMUHG GXUQ) SDINFROMKXPWRQ ( P RWRQYEHFDP H HP EHGGHG Z WIQ
DRRMADUFKLYHVR WHVH SURMWAXSDFHY DQG EHFDP H WH | RXQEDWRQI RU
SUNVHYDWRQIQUWDWYHY $FURW SOMRIP V SDUNVKSSRIMY SROWFL HG \WH
DUFKLYH XMQJ DUFKLYDCP HGAD VR FUHDW \RFIR FXGMUDCSRIMFDOSDFHVIQZ D\ V
WDWFOIP HG SRZ HUBQ) DI \WMUASDWOBN-RYHY Z HWH JRGH DODVD OU HU
FXGMUD DUZ DVEHQ) IRXIKWRHUMHPHPRY R WH V7KV UMVHDUK
EUGI HV\FKROUKLS [QWH | HTG R FUMWFDADUFKLYDOXMGHVH DP 1QQ) WH
DUFKIYHDVD IR R GUDF\ DAMVP : DNPRRHADO  &LRUHDO

Z W \FKRDWKIS RQKRZ DPWMV KDYH DUFKLYHG WHUP RYHP HQVIQWH OW
\E HQAAMY FHQMY O F. 1QQH 0 HWDIH DNHQWRI HWHU H DP 1QQ)
WH KIMRY R WH 3HRSGHY 3DUNDUFKIYH 1URP SUQWR GLI MBOVKHGY @ KWRQ
KRZ \WH [QMDPWRQ EHVE HHQFRGIPWH P HP RY DQG SURWMAKDSHY RXU

XEHUWREQ) R IGHAMY DQG AW HQKIS

%S, FSB - PVENWIDQ SIRGRXQY IVDQ$SWRFIDW 3UR HWRUR +\WRY DVINH
8QYHWWR 8\VBK $MD &DP SXV 7KV UNVHDUFK IV SDWRL WHUFXUHQAERRN
SURMPRQ WH YAXDCDQG P DMUDCFXEMUB R SRWE DUSURMMATKLY SURVIPWKDV
EHHQUHFRI Q] HG Z W QP HIRXVDZ DBV LGFOGEQ) WH' XP EDURQ2 DNV

) RXQEDWRQV0 HIRQ) HIBRZ \KLS | RU DQBWDSHDQG' HP REDA. WH * UDKDP
) RXQEDWRQV UMHDUFK | HBZ \KLS WH + RRYHU,QUAMROV 61OV 306 HU

) HIBRZ\KIS 3XEXH 8 QYHWMAV* GEDGB\ QHU\ * UDQVDQG 3XUEXH 8 QYHIMNSY
SHVHDUFK * DA RXQEDWRQ



ESHON O TCSA-MEMORY

([ SHIHGFIQ) $11HPWKURXI K WH QAP DM O HPRY R 3OFHV  $ \SICEB 4 JTTJ
( BMTTP 3ROMFQER GLO LOCR

7KH SURSRVDOH SBUHHP RARQDAP GHP RIRSHY DQH WIQIRQR! WH LOMSUAEMIH
PRGHIR P QHP RRSHV Z KIEK FRFHYHVWH P HP RY Rl SOFHV DVWKH IQMYHPWRQR
FRP P XQFDWRQGHMJ Q DQMURSRBI\  KIMRY  KHUMRI H WYGHV \RFIDOFIHGFHY DQG
WHRUHVR BHSUMVHQEMRQ 7KHVH P HP RVY\FDSHY ERM SK\ MEDADQG FRGFHS\MDO
WDQUDWM SHYRIDH SHIHGFH LOR P GHE WBEGDX R HP RARDARDGH 6HWD)
DMGH GRARQ/R! J BDWP ROP HQBON DQG WH [P SHIDWH R SHIP DQHIFH WV NG,

| RUHJ URXQGV P RUH @ WG \SDFHV R WIQ RUHQMG \RZ DUG FUHDWW DQG LOAP DM

H SUAWIRQ 8 QINH WDAMRDOMQI LEGI KHIMI H HP RARDCP GHP RIRSHVDOR H IMAKQ
P ERTF G HIGHQAHD® VWDWSUM®Y H DUYKE H SHIP HQEMRQY DQG HYRFDWH
\SDUWDOMH 7KHVH SOFHYDPADVMWMVR UHFRGFIAIDWRQ VHD QDUDWYH UHFRQUAKFWRQ
DQGJUH H WLDO DARQ QMUY D SROSKRQ R HP RARQYWDWIHYHUEHIDM DFURW/
WP HDQG SOFH 7KH VHYH DV SIRMPMG HOMURGP HQVIQZ KIEK LQEMGXDY DU RV
RQD LOYWG VR BMMWHP RARCGDCP HP RUHVEXVDOR R FRP P XQEDW \WHP  \KDUKY

DI HPWQZ D\ VWDW RAWMUMIMADQG VHQH R FBVHGHW 7KH QYA DWRQH DP IGHV
FDVH WMGIHV XK DV & KUMADQIRIBQNLVS UFKLYHV GX &~ XU Z KIEK UHFRBVKXP DQ
KHDWEHDW WH . DJH@R' HZD ~: 106 3KRGH™DQXQFRQGHAMG WBISKRGH ERRW

Z KHUH YMVRY\SHDNVR GHFHDVHG BYHG RQHV DQG 7KH 0 MIQ) 3RWA2 [1LIEH Z KHUH DUH
FROHYHG XQBHDHUHG GMWHAY DOMUIH GFDWG LQUHP R - DSDQDUWDV 7KHH

H DP SOV LOMADM KRZ HP RIRDCP GHP RIRSHY IDWHUWDQEHQ) WIME HWREQKHG
P HP RUD® FDQJ HHIDM YWEOBFDCRU DAV RGH WDVWFRQADRAD UHNKDSHY
WURXJ K DI HAWYH FRP P XQUEUDQHQJ DJ HP HQM( YHQLL D \KDUHG GH IQUWRQR!

HP RARQDCP GHP RSHVIYVAOHP HJ 1) WH YG. SURSRVHVZ D\ VIRUIGHQM\ IQ) DQG
| RUMUQ) WHUSUVHGFH RITHUIQ) SHYSHPWHVRQKRZ DI | HAWYH KHUMBI H FRQAEX\MV
VR WH FROMXPWRQR FRIFWYH LGHQM DQG FXGMUDGFRQADIW

$ WSOEB 4.JTTJ( BRBTTP VD 3RWERARIDOMMDUFK | HIRZ DVWKH' HMI Q' HSDWR HQW
R 3ROMFQER GO LOGR +HUWVHDUFK | REXVAVRQP HP R UHSUVHQEMRQ W \MP
DQG WH FU-DWYH YDBU DWRQR GREXP HQN SUVHLYHG L KIMRUIFDCDUFKIYHV ,Q
SDUNEXDU \KH IV GHAFDWIG VR WH WMG. RN WH FRQUHPWRQ EHV HHQP HP RY DQG
SOFHV Z W \SHFLDOHP SKDMYRQWH FRFHSWR \WH P GHP RRSH © W) IDFREQIHD
\KH SXEQKHG WH P RQRI UDSKV"=RGH GLP HP RUD GG\ Q SHUJ QDUFKIYLGHO
WUMRUR™ DQG"0 GPRRESHV ' FMJQQ) WHPHPRY R SOFHV™

DYDIDE®! LQRSHQ DFFHW DVWNH @N

KAWBY  \HUHVI IDQFRDQIHDIWIQGEH SKS RD FDWI®J ERRN



ESHON O TCSA-MEMORY

A/ INH: DMWY $GUWR HQABWDFWHVR 7IEHVEQ,P P LJWDQNWR 3DWY  $ | BSWUF
#| BS eFR®! 3UDRWXH GHV+DX\MV e \¥GHV

& XUHQNQMI UDMRQVAP P LI UDWRQ SRTFLHVWH Z RIS RYHUDUH URRMG LQ SRUWFRBQDO
WRSHVR P RGRFX@MUDOGRP LQDGFH P P LJ UDWRQ SRIFIHV DUH LGFUHDMQ) © SROWFMVHG

DQG DUH P RYIQJ I XAWHUDZ D\ [WRP WH HYHYGD\ WHDOAHY O LI IDQAEHBQ LQI VDUH
P XQVMWG P XGYMP SRUIDADQG P XGMIY) XIWAF DG DV VXK FDQERWIWQR HWHU RU

KHI HP RQHV

0\ ZRIDP RQ WH 7IEHVBQFRP P XQW 1Q H 1B LQ3DUV XVHVWH R \WQ XQGHMWYAEHG
GQ/R P XQMY XDDP R KRZ SRQNR FRAGHPWRQ DUH EHQ) FUDWMG Z W \WH

) UHGFK FXG@MUH DQG VP XEBQHRXA\® P DIQEAGHG HOHZ KHUH , DU XH WDWHP RARQLY
LQH WEDE®! | IRP OQI XD H DQG WDVWAH @) XMAF EHKDYIRXY REVHYHG IQP\ Z RIN
LH FRGH \ZIWKHV  XQADQDWIE®! 7IERVBQWMUP V \KHG @ KWRQKRZ. IWHHY

QLI HIHQAR \SHDNIQ GLI HBHQNRQI XHV ,QiMI UDWRQ P XWANHUH RUH EH FRQUGHUHG DQ

LOKHUHQ® HP RARDOT XMAF SKHRP HIRQ DQG SRIFLHVXE@P DMO GV GHG R
UH GPVINY

0\ ZRINUHVHDO'KRZ P XVBEGI SHIRDADWDWIHYZ DVK XS DI DIQXNH \HDZ DR
DOWRDAGHUM GVFRXYAV : KIB! WH HWHWDDHG ) UHIFK CDMRQLP DI IGHVIWHD DVD
WD DWR \VHEXOUKXP DQUIUDQVP W SRTFIHV R WQ HIFMXKMUHRWSIEDO™ 6 KDQJ UL
O LHGDW OGP WRUHV P HDQQ) WDVWKH 7IEHEQJ RYHIP HQMQ H LBI P XWADWHP SW
R XQL\ DQG J DODQVH W GVSHYHG SHRSBV XQGHUWHP HVR BMMWEGFH DQG
\KITHUIQ) & DXIKWKS IQWIV\M) R Z DUEHE HHQ GV DRVRY 7IEHVBQ/P XA VR

P DNH \SDFH | RUWHP VHOHVRQWHURZ QWP V 0\ UNVHDUFK \KRZ VWDWZ KIBI\RP H
@) XIMAF EHKDYIRXY DSSHDUQMQARQDADQG VADWA IE. GHMI GHG VR | X0I0

DGP IQVADWYH UH) XOMRQY DQG HFRXQMY/ Z W Z KW ( XURSHDQIQMHVA DIRY  RMHLY
DSSHDUWR EH HP HJIQ) \SRQBGHRX\® DQG DUH IQEFDWH R \KEV®BI HP RARDO
DGR HQVVENQ) SOFH DVWH SDWFISDQNVEH IOWR IQMIDOH GHZ HP RARQ
ZRUOGV

$1 BIRUF #1 BSIVIDVFICDMG E\ WH URBVWDWDQ) XDJ H DQG HP RARQSD) 1QWH
SUIRFHWR (RP DDDWRQ %DUZ RUWZ W WH 7IEHVBQLP P LT UDQAFRP P XQW 1Q3DW/
VR H SBUH KRZ WIVKLI KO P XGMI) XDQJ URXS J R DERXDGMAY) \R WHUQH Q

) DGFH & KDQJ H FDQR \WQRQD EH SHIFHYHG DI \WWUMEH | DPVEXWADUI REXVHVRQ

P LFUR @) XIMAF EHKDYIRXY/ VR W R SICBRIQAP DUHYR FKDQIH 1Q DPWRQ \SHFLLIED®
WHXVH R LQMIR) XIMAE FRGH \Z WKIQ) VR XQGHIVBQG ERW WH LOMOARDDQG
XQOMUMRDAHDVRQYEHKIQE W RFFXUHIFH %DUEHDHYHV\IXFK EHKDYIRXY FDQKHS
XQGHWWDIQG WH FRP SB[ HP RARDOMIDQGY'Z KFLK P DNH XS WH [P P LI IDQAH SHUHGFH



EHON  SKFRANEADGYRA

&RQIKPWY %HBRQIIQ) SXWIDVSVH R +HIM H 6 MMVVR SHVKDSH ,GHOMAVIQ
$QCH HG SNIDIQDQ 7HUMRIHY " Q7B / BVN PVB

& XAMUDCKHIMN H KDVEBQ) EHHQXWDAHG E\ WH 5X\WIDQ WM DV D VRRA RUMKDSIQ)

FROPWH P HP RY DQG HP RARDADUDWYHV | RUGHRE] LEDAFRQARO =KX KHQ\R
7TRWBQRYD ) RBZ Q) W1 XOWD®! IQMMRQR 8 NDICH LQ

DQG WH \WEVHT XHQA®BU DADQGH DWRQR! VHYHIDAHI IRQVIQ 5XWID KDV

LQMQULLHG H | RWWR UH UDP H GFDAGHQMNAV WURXI K WH FRQOAKFWRQ DQG UHIRYDWRQ
R KHIMRI H VWY $QEURSRY % SOQMY WHWHP HR QWS Z W WHH

WULVRUHV WURXI K FXE@MDCRENMPW WH 5X\WMDQ DXWRUIMA GRNI RUMH RW IQ/R
SXWDQWDGMRG IQWHP DQG FROMP SOW WHURHYWBEODWRO

SHFHQAEM \SRQRBHG LQWDWHY \XFK DV\WH 1HZ & KHYRGHWH FRP SB[ LQRFFXSIHG
&UP HD Z KIFK RSHZHG 1Q-X® ZIWMOQWHS1(6&2 OQAMG DXUF & KHYRGHXV

H HP SO\ WIVVADWMI\ /INHZ MVH WH ) HEDDUW LCDXI XUMRQR WH =KGDQRY

0 XVHXP 1Q0 DUXSROGHAFDWG R D 6\BIMAILI XUH GRRURXV | RUSROAFDOHSUAWIRQ
IOVADWMVKRZ E\ SK\ MED@® DAMUQ) FX@MDODQGVFDSHY DG DSSURSUDAY . KHUWVR H
WH . WP @ GU IMP 1] HV\MUMIDCFOIP \ DQG HURGHY GFDOKMRUFDOCDUDWYHY

7KLV SDSHUH, DP IGHVKRZ. WWH 5X\WMDQ WEAM WU LED@ P RELD) HY KHUMRI H VWM
FROWKPWRQ DQG UHWRIDARQWR P DQSXOW KMRUEDADUDWYHY FXGDW HP RURQDO
DWIFKP HQ/WR D P DQX DFVMUHG SDWVDQG MY DQCH DWRQ ' UDZ 1) RQP HP RW
WGV DQG KHIWE H WHRY  \WH MG, DQDO] HVRI | IEEIDAKHRUIE P XVHXP H KIEIW
DQG DUFKIWPMUDAQMYHQARQV\R H SBUH KRZ FXGMUDCKHUMBI H IVZ HDSRQ) HG VR

| RWMULGHQAN FROAMKPWRQ

" (7B " Q0B / BVN PV IV DQIQGHSHQGHQAMHDUFKHUDQG D J DGDWM R WH

0 XVHXP DQG +HIMI H 6\MGHVSURI IDP DWSHQZ DWBASFDGHP\ $PWMEDP 6KH

Z RIV/DVWKH 11HXZ H ,QIMXWSRAMEDP RQWHSVMIM - SURMPWUVHDUFKLQ)

FUMFDODQG FRQM \WDODSSURDFKHV IR DUFKLYDOGHWFUSWRQY -+ HUBVHDUFK | REXVAVRQ

WH IQMYHPWRQV/R FRBIPWH P HP RY FXG@MUDCKHIMIUH DQG J HRSROAFV %4 RUA
\KH Z RUNHG DWIKH * DUDJH O XVHXP R & RQMP SRUDY $WADQG WH 0 RFRZ

QMIDWRDQ [ SHUP HQREO LB ) HMAYDO) RTBZ 1Q) 5XWDV | XOMWD®! [QDVRQR!

SNDICH \KH B VWKH FRXQA! DI WUSDWFLSDWEY LQD VHD RU DQ} HG LQWWYH WDW

DWMMG | RIFIE® GAVSOFHG 8 NIDIQDQ/


https://nieuweinstituut.nl/en/projects/collecting-otherwise/asterisk

EHON  SKFRANEADGYRA

$ TDVM R SHMWR(FH & XDV 7UDAWRQY DQG ( P RMR(DGHMMHARH 1Q/ MY O0B
4 X IBK YDNBWGE FKRROR' $ UFKIWFVMUH

7KLY SDSHUH SGUHVWH URBIR1 FXEDY KHUMRI H 1Q1 RWMUQ) HP RARCDAUHMOHGFH
\RIEDUW DQG D VHQH R VKDUHG SXIBRH [Q/ MY 8 NIDICH GXUQ) WH RQIRQJ Z DU
7KH | RFEXVIVRQD FRRNERRNSXEDQKHG [Q Z KIFK FRP SN UBHFISHVIBRP /YLYV
3RDK 8NDIQDQ DQG - HZ MK WDAMRQ/— WUHH HWQE J URXSVWDWKDYH KIWRUED@®
\KDSHG WH FIMAVIGHQM $ P 1G WH FXUHQAFRQ GPWMH FRRNERRNHP HU HVDVD

FX@YUDCDWM DPINDWCRARQD SUHVHYHVWHVH GLYHWH FXTQDY WDGMRQY EXVWDER
\VHYHVDVD VRXUFH R MAHQI W | RUWH FIWV BMGHQN

QWP HVR FUMY FRP P XQWAV\MDVR WHUKHIER H VR P DIQEIQ HP RARQDY HD
EHQ) SURVIGH FRP | RWDQG XQWM IQWH I DFH R DGYHMW 0\ SDSHUH DP IGHV
KRZ |RRG 1Q/MY KDVDRWG DVD P HDQ/R HP RARDCDQG \RFIDOMOHFH

UH OFWQ) WH \RIEDUW EHVE HHQIW3RDK 8 NIDIQDQ DQG -HZ MK FRP P XQUWAV %

IRFXMQ) RQKRZ | RRG WDAMRQY FRQGHPVMH SDWAIR WH SUVHQMMH FRRNERRN
KL K@ KWKRZ WHVH FRP P XQWHM FXCDY SUDPWFHV KDYH LQ OHGPHG HDFK RMHU

DQG KDYH EHHQXVHG DVDFWR UMMWEGFH KHDOY  DQG LGHQM SUNVHYDWRQ

QWY SUMHQEMRQ , KL KT KVWKH FRRAERRNVWEX\M VR / YISV UMGHQWV LGFOGAQ)
WH 1LJ KW YROQMHY DQG HYHYGD\ FIW HQ/Z KR KDYH UHP DIGHG XQWMG WURXI K
FKD@®QI Q) WP HV \WRFXVHVRQWH URBIR| FXEDY WDGMRQ/IQ QMUY
FROPWH WHQ W FXGMUDCSUGH DQG FRP P XQW FRKFMRQ \KRZ IQ) KRZ \WH
SUHSDUDWRQDQG P HP RY R FKIGKRRG P HDW FDQEH D \RXWFH R HP RARDIDQG
S FKR®J IFDAHFRYHY LQFKDMIQIIQ) P RP HQN

" OCB 4 X JBKLY D GRARDOMMCHOADWKH ' HSDW? HOAR +HEWZ DQG-HZ DK

6 \WGEHY DQG WH YDUBIWIE FKRROR' $ WFKIWIRYUH DVW8 QYHWIW & R®U H/ RQGRQ ,Q
KHUSURMWRVWAKH DCDOVHY WH WP RQDY'RI / YIYV + REBFDXWWXUYRY\R DVR
WHFUHDW WH P HP RY R WH FMW DIFKIWRMUH - +HUJ RDAV R GHP RQMIDW KRZ
\SHFLLLE P HP RUHV FDQEH DSSTHG P RUH EURDGD UH GFW) SDWM.GQY WDWDUH
\KDUHG DFURW GYHYH FXGMUDADQG KWRUEDOSDFHY 6 KH KDVVSRNHQ DW
FRQHHFHVDQG Z RINKRSVZ RO 1IGH | RWMUIKQY) FRQCHAWRQY Z W FRGDI XHV
[URP GYHYH DFDGHP IE LOMYMWNRQY DQG DUFKLYHV -+ HUUHVHDUFK LOMUHWW ICFACH

DUFKIMWRWUDCDQG DIVKIMRY P HP RY J HQGHUDQG XUEDQWYEHY



EHON  SKFRANEADGYRA

SHMOWR 7HCHCHW QM HHIDARQDA® HP RY SHMAHGFH DQG WH (P RARQDO
' IPHQIRQ/R +HIMBIHIQ3RWN DUSDTTD 4BBI #BIFS 4 MAED

SHMDVR HIGHCHWLYD FRP P XQW BIG SURMPWANDWHQ) DI HG Z W\ RXQJ

SHRSGILQ5DTTD 6\ UD R GREXP HQADQG SUHVHYH WHUFIA P XMEDOADGMRQVIQ
WHDIWPDWR ZDU: RINQI UP RMD XMQ) G MIORRY \ RXQ) LQGMGDYZ HM
WDIGHG \R IQMYHZ. DQG UHFRG WH HTHUP XVEIDQVIQWHUFRP P XQUWA—FDS\MUQY

QRARQD HIEDQ) HIHG P XMEDONGRZ BIG) H EXVWMH GHHS® D | HPWYH QDUDWHY
Z RYHQIQR WIHVH SUDPWEHV

$VINH KHDWR WH SURWPWHY DQHP RARDCHFFRXQMUZ W P HP RY DQG LGHQM
P XVE DVD YHWHO RUBW QRWEOID UMMWEXFH DQGKRSH 7KH BWFREGHG

WP RQHV UMHDOKRZ. 1QBQ) EEG! KHUMI H FDQI XQPAWRQDVERWM D BSRMRY R
JUH DQG D J HHIDWYH VSDFH | RUFRQCHPWRQ UMOHGFH DQG KHDEY % FUHDWEY
\SDFH | RUQM.J HOHIDAWRQDOGEID® XH DQG H FKDQIH \WH SURVPADOR | RAMBHG
IRWP VR \RIEDUN DEBZ Q) \ RXQI HUJ HGHIDWRQY VR HQJ DJ H Z WK FX@MUDO

NIRZ BIGI H QRARQD DVWHUKHIMI H EXWDV QHG H SHUHGFH

$VD SOMRP |RURMBDFK DGYRFDR\  FRP P XQW HQJ DI HP HQVDQG UHDUFK

4 MVAD HQGHDYRWWR HWIEQK DQG SURMPWD \SDFH WDWQRGHY GVSOFHG
LQAMGXDOLQ WH VXWEACDE®! UHSURGXFWRQ DQG SUMVHIYDWROR! WHURZ QFX@MUDO
KHUMIU H DQG FRP P XQWHV ERW YIWAMD® DQG IQSHYRQ 5HMDVR HIGHIHW
FROUGHYKRZ FRP P XQW GUYHQ HP RARDM DWMGHG DSSURDFKHV\R LOBQ) LEG
KHUMIU H DQG NGRZ BIG) H H, FKDQJ H FDQVXWIAQ FX@MDAFRQAXW DQG EHBQ) [Q)
Q1 UDI P HOMG FROM W Z IMRXWHHNQ) \R 11 P HDQQ) RUSWAFUEH

P HKRGRBI\ ,QIMDG \WWH SURMPWIQMMY XV VR QAMQ DFURW J HHIDWRQY DQG
DFURW GMBXFH VR WH SROSKRQ R HP RURQ/FDUHG IQVRQY) WRY  DQG BIGFH

4BSBI #BIFS 8WHKW1/ VD Z UWMUDQG UVHDUFKHUZ KRVH EDFNJ URXQG EUGT HV
FXGMUDIDQMURSREBI\ DQG WH DWW Z W D | RFEXVRQRFIDADQG FXGMUDO

HQIDIHP HQWV: RINQJ IQWH \SDFH EHVE HHQDFDGHP ID HWQRIUDSK\ DQG
FUHDWYH WRY W) \KH DGRSWD P XN GVFLSADY DSSURDFK Z MIQKHUZ RIN $V
D VSHDNHUVKH KDV \XSSRWG 4 VWD LQ WHUSUHHQEMRQ/ DQG Z WWYQZ RIN
LQMIDURD® VCFH



ESHON T VENDNGFORCDONALISVE

3DH0  $PHIEQ) IRUERBQDDP DG ( QOYHP HQV

* GEDM® XQYHYMWHVDQG VFKROW DUH LGFBHDMQI © HQJ DI HG LQ UVHDUFK WDW
IFOGHVWDQMRIDMMEH 7 P HFKDQWP VR DP HQG | RUFRBQDQP DQG
HODYHP HQAKMRUHY . QUEGFHVR WLV UVHDUFK LGFOGH WH UHSDAIDWRQR!
FXGMUDCDUYDRW RUKXP DQUHP DIV WH FUDIWDY R FRXQMU QDUDWHHVZ WO
PXVHXP H KEEIW WH [P SBP HQEMRQR WX M@ SURFHWHY DP RQ) RWHY

) RUGHVFHQEDQAFRP P XQWAVHQ) DI HG LQWIHVH SIRFHWAY 7 H I RWQRWRQD
\HYH DVD SDWZ D\ VR MVEH EXVWDER DVD P HDQVVR SURP R HP RARQDO
UMOHEFH FRBPWH \RTEDUWN DQG VR UFOIP \WHUSRZ HU +RZ HYHU WH
LOMYMARQY LOYROHG QWY SURFHW/ \IXFK DVXQYHIWAY P XVHXP V DQG

QLI HHQANEMW DRVRY RWQRSHIDM Z WIQ! UDP HZ RUWGHHS® IRRMG 1Q
FRBQDDP &RQHTXHQD BMDUFKHY 1 1QG WHP VHOHVZ RINQJ Z WO
\AKPWUHY WDVDUH I@HTXISSHG VR HQJ DI H WENHKRTGHWY H | HAWYHD DQG

| XWKHUP D\ SHSHWOW KDUP | XCBRZ HUG. QDP LEV 0 RUHRYHU UMMVADURKHLY P XY

DY) DM FRP SB[ HOMLRGP HON/LP EXHG Z W HP RARQDCY. H.J KWDQG WDXP D

FRQZHFWIG \R D KIMRUFDOBU DR\ R RSSUHWIRQ YIRBIFH DQGRYJRQ) UDFIDO
QVFUP LOOWRQ THQRQYWDWFDQ SHUP HDWM WIVWSH Rl UVHDUFK DU R WIQD

PIERFRP R WH PXUHQMRFIRSRONFDIDUAD KL KO KW WH G-MUH\R
P DIQBAQD COWRDOME SHYSHPWYH YHWXVDP HAEQ) | RUMH IQHWEHVR
FRBQDQP

7KH SURSRVHG SDQH L@H DP LGH WH FRP SB[ BHDMRQKIS R1 UW-DUFKHY DQG
GHVFHQEDQAFRP P XQW P HP EHY/GXUQ) \IFK \FKRDUD SXYXW %

HP SKDM] L) WH SHYSHPWHVR GAVFHQEDQAFRP P XQWAV DQG FRQ URQAD
LOMYMARGDOBU DFLHY WH SDGHOHHN/VR DGGUHWWH SRZ HUP EDDGRHV

SUMHQNQ FROMHQARDAMVHDUFK | LDP HZ RN/ 7KLY DSSURDFK XQGHWFRUHVWH
QHHG | ROVFKROW/\VR FUMED@ UHDWHW WHUSRVMRDON DQG HQI DIH Z W

LARYDWH P HWRGRERJ IHV WDVWH | HARYHD GHFREQ] H UIVHDUFK SUDRWFHY



ESHON T VENDNGFORCDONALISVE

$PHQEQ) IRUGRBADDP ,QUIKWIURP 86 * RYHIP HONSRQRBHG
SHSDUDWRQV&RP PIMWIRQ/ - EB + . BOD (8 6FKXP DQ) XU KW

7KLV SDSHUH] DP IGHVFRQMP SRUDY UHSDUDWRQYH | RW LQWH 8 QWMG 6\
KL K@ KW \LJ QLIEDQAFKDQI HVMGQFH P RHP HIVIQWH HDW® v /RGD\ V
LQWDYHV LOYROH LOMMRCDAMNSRQAV \XFK DV UHSDUDWRQ FRP P MIRQYDQG
VNI RUFHV Z [V D | REXVRQWK BRI WURXI K UMVHDUFK WDWERFXP HQV WH
KDWP VH SHUIHGFHG E\ DITHAWMG FRP P XQUWAV . H VR WH FXUHQAP RYHP HOAY
\WH DPVYH SDUMFISDWRQR! WH $1UFDQ GHVFHQEDQAFRP P XQW 6 FKRDLY
\SHFID@ 1 [QWDQMRIDOMVAEH DQG KXP DQUI KW OZ D R WQHQI DI HG R
UHVHDURK KIMRUEDAQMWAEHY BHDWG VR FRBQDQP DQGVOYHY SIRYIGIQ) YMBO
HYLGHQFH VR KSSRWAHSDUDMRQY FOIP V +RZ HYHU WKW \M@Q) LQWDWHHV| DFH
FKD@IQI HV IGFOGQ) WH IQMI IMRQR WH $1 UFDQ GHVFHQEDQAFRP P XQW
LOR J RYHIP HQBOMKXPMUHA Z KIEK RN WQRYHERNWHUGYHYH NRZ BIGIH
DQG H SHWH $CAWRD® GHMIP 1QQ) DFFRXQBELDN | RUKMRUEDCKDEP V
FDQ®DG \R KH.J KIMGHG \RFIRSROAFDOMMRQ/ SDUMEXDD W DEQ)

HO LELOV | RUBSDUDMRQY D FROMQARXY IMMH HYHQ Z IMWAQWH GHVFHQEDQW
FRP P XQW 7KLY SDSHUH SBUHVWIHVH FRP SO IMEVLQ DCGUHWIQ) IQMFHY
URRWMG [QFRBQDQP DG HQDYHP HQN

-XEB+ . BOOWD ) XBUI KW 8 6FKXP DQ$Z DUEHH Z KHUH \KH LV
DGYDQFLQ) UHVHDUFK DVWKH IOMYHPARQR! (8 DQG86 SRIF\ LHDWG \R
FRBQDQP HOMDYHP HQADQG DVWINH LOMYHPWROR! KIMRY P HPRY DQG
WDQURDOMNWEH ,Q \KH FR | RXQGHG WH $1 UFDQ$ P HUFDQSHGHW
1HERWN $$51 D FRERDWH SIRWPWEHE HHQ& ROP ELD 8 QYHYW DQG
+RZ DU 8 QYHYW 0 DQQDEEAMRID® WDFKHV P DWMUFRXYHV DA ROP EID

8 QYHUMAV6FKRROR , QMIDWRIDADQG 3XETF $11DLY 6,33 DVDQ$\WWBQN
$EMPWBUR HVWRU 3BMRXA® \KH VHYHG DVWH ([ HPXWWYH ' IWHRVRUI RUWH & MO
5L] KW DQG 5 HWRIDWYH - XWAEH 3URMPADAL RUMHDWM.D'8 QYHYMAV 6 FKRRCR
/DZ DQGVHYHGDV93 R SHVHDUFK | RUWH * HRUHWRZ Q0 HP RY 3URMFWO DQQ
KDVZ UMQZ [GHO DERXWBFDADQG WV UHSDUDYH MWEH GHVFHQEDQW

HQJ DIHP HOADQG P O LP 1] L) IMVIEH SRMQADY



ESHON T VENDNGFORCDONALISVE

SHAMARY ( P RARQ DQG 3RMRIDON 0 DQDIIQ) D 3RWFRBQDCGE: RQARYH
QD %HOIDQS QYHIW - BVF-OU- DBWB 8 QYHWMY TEUH GH %X HBN

7KLY SUVHQEMRQ Z L@} REXVRQD KL KO VHQMYH SRUWFREQDOLAMDAWRQ\WDW
Z DVFD@®IG XSRQWR P DQDIH GXUQ) Z KIEK LOMQH HP RARQ/Z HIH H SHIHGFHG
E\ P XGSO WINKRTGHYFOAQ) P\\HD ) BRP R , VHYHG DV
91FH SHARURU LYHYW 3RTR\ DWP\ XQYHUW ,Q DQDWE®! SXEQKHG 1Q
D (WRD HH\D P DJ D] IGH UHYHDBIG WH SUAVHFH R D FRBPWRQR

&RQJ RBMH DGFHVADAHP DIQVIQ RXUXQYHYMAV ELIRB IFDADQMURSREI\
OERDWRY 7KHVH WP DIQVKDG EHHQFRBIFWG GXUQ) WH HDUW® GHFDGHVR
%HOLXP VFRERQVDWRQR WH & RQJR DWKMHHQGR WH W FHQMY |, Z 1O
UHADFH WH NA IMSVVBNHQIQ UASRQH R WLV BIYHOMRQ LFOGQ) WH
FUDWRQR D GHAFDWG Z RINQJ JURXS WH RU DQVDWRQR  DQIQMIDMRIDO
FRQ HBGFH RQFRBQDOHD FRBIFWRQ/R KXP DQUHP DIQVIQXQYHYMEN DQG
WH QHI RADWRQY Z MY \WH DXWRUMAVR WH 8 QYHWW R / XEXP EDWKL 7KHH
H I RWFX® ICDMG IQWH I QQ) R D BMAMARQ DI BHP HQAEHE HHQWH \Z R
LOMMARQY /IEDVD 1NNK. KRQGH ' [EZHGED 0 ZHPEX TKURXI KRXW
WLV SURFHW VWRQ) HP RARQ/Z HUH YRIFHG—SDWWEXOID E\ P HP EHWR
GHFRBQDCP RYHP HQNV DQG UMVHDUFKHWY LQ EIRB IEDADQMURSREI\ —

KL K@ KW WH FKD@IQ) HVR HWIEQKIQ) GIDEJ XH DFUIRW GHHS® GYGHG
SHYSHAWHY , Z IOFRFFOGHE\ UH OFWY RQWH BMRQY/, GBZ [URP WLV

H SHIHGFH H\SHFID® FRFHQQ) SRMRDON DQG KRZ WHH IQ4I KW QRZ
IQRP P\ FXWHOMHVHDUIFK D S FKRVRFIDADSSURDFK VR WH UHVIMARQR)
FXGMUDCRENFW DQG DFHVADOSP DIQ/

- BVF-OU- DBUB IV3UR HWRUR \VRFIDADQG FXE@MUDCEM FKREJ\ DB QYHWWY
@EWH GH ] HBV %-0LP  +IV FXUHQAHDUK IQMVVDUW  \WH IQM SO\
EHVE HHQ FRIPWYH P HP RUHV RUVRFIDOHSUAVHQEMRQVR KIMRY  \RFIDO

IGHQANAV DQG LOMU URXS UHDMWRQ SURFHWHVY Z W D | RFXVRQFRBQDOP DG
FROPWH WP KRRG DQG ~ DFFXGMUDMRQ SURFHWHVR SHRS®I Z W

1P P LJ UDQAEDFNI IRXQG +H LV FXUHQM® LOROHG LQIQOMIDWRIDAHNVHDUFK

SURVPW DERXWFRBQDOKHIMI H ERM 1O ( XURSHDQDQG $1 UEDQVRFLEMEAV ) URP
R KH Z DV\WH 9 IFH WRARUQFKDU H R DFDGHP IE SRTF\  FDWHHU

GHYHBSP HQVDQG J HQGHUDQG GYHWW SRIFIHV DVE QYHWAW TEUH GH

%X HBV



ESHON T VENDNGFORCDONALISVE

1 DYLJ DWW SHSUAVHQEMRQ DQG SHSDILIQ& RP P XQW ( Q) DI HP HQW *TBCFN
#FTU $ @G 3IHIRQ

7KLY SUMVHQEMRQ Z LOH SBUH WH FRP SB[ IMAHVR FRP P XQW UHSUHVHQEMRQ
WURXI K D FDVHWXG R WH 6XUCDP IED FRBFPWRQR! \WH $ @G 3IHIRQ 7KLY
QVFXWRQZ LOKLI KO KWHYHDONA. FKDBIQ HV IGFOGQ) WH GHHG IRU
DXWHQAE BHSUVHQEMRQ WDQSDUHQANHBIPWRQ SURFHWHY DQG WH EDDQFH R
QYHYH FRP P XQW YREHV $GAWRD® IWZ I@EVFXWWH YDURXY

IOMSUAEMRQ/R  UHSDIU WH QGHFHWIW R BFRGFLE) GD\VSRUD DQG &FDO
H SHABMRQ/ DQG WH YDOH R HQI DI L) [QGLLI EEXOMEIDE XHVI RUKMRUEDO

UHFRGALIDARQ

7KH SUMHQEMRQZ LODER H SBUWH KRZ WDGMRIDAP X\VHXP DQG CEWDY
SUDFWEHV FDQEH WDQU RIP HG B\ FKD®IQ) LQ) LOMYMARGDACH [QUWRQV/R

H SHWH KHIWMH DQGNRZ BIGIH % SURIMYLQ) RIDGKIMRUHY HP SRZ HUKY
FRP P XQW YREHV DQG FUHDWY FRIERIDWH \SDFHVI RUQMSUMRQ \WLY/
DSSURDFK R | YD FUMEDQ UDP HZ RUNIRUUHP DI IQQ) FXUVRIDCY. RODVINH
LOMYHPWRQR P XVHXP DQG CEWDY SUDFWEH DVD G QDP IE. GID®J IE SUIRFHWR

FXOMUDOKQEHWRQEQ) DQG KMRUFDOHDP DWRQ

*TBCFNA #FTULYD MQRUFXUDVRUG XUCDP LED DVWH $ @G 3IHYRQ WD 1K
SHYSHAWH RQRGH R WH O HWWFRBPWRQVR! 6 XUCDP H & X@UH DQG +\WRY
LOWH Z R \KH WAlYHV VR FRQOHPWAXGHQIV BMADUFKHLY FRP P XQW P HP EHY
DQG RIMHUMBNHKRTGHWY Z W \WH FRIPWRQ : W D \SHFIDQ DAWRQLQ UHDI [RQ
DQG \SILWDOV DP RQY 6 XUCDP HVH LQAL HQRXVFRP P XQWAVDQG D SUR RXQG
DFDGHP LE EDFNJ URXQG LQ U IRXVMMGHY / DWD$ P HIFDQWYGEHVDQG
SHEDIRI\ \KH H SBRUVFRP SB[ IMKHV\KURXQEQ) WH FRBQDOBUDR R

WH6 XWDP [ED FRFPWRQ R WH $ @G 3IHYRQ DQG R KHYHD



ESHON T VENDNGFORCDONALISVE

3RHWR WHO IQG " CHFNRVF %/3CEBN . HW. RA=HHDQG

7KLY SUVHQEMRQ H SBUHVWH FRP SB[ MV XURXQEQ) WH GUDR R
FRBQDQP DG WP SDRARQFRQMP SRIDW \RFIHW  MDGGUHWWHYWH
WQEHGR \R U DIQFRP | RWZE®! LQLI QRIDGFH B DWEQ) WH H SHIHGFHVR
RWHWY KL KO KW KRZ WLV P IQGVHAWFRQAEXWMV VR SHUMMOQASRYHW/ ERW
HFRQRP LED® DQG S FKRBJ IED®  7KH GVFXWIRQHP SKDM] HV\WH SUR RXQG
GQ\FRP | RWKDWDUMVAY | RUQAMGOV | RP | RWP H® FREQ] Q) (DWRQ/Z KHQ

FRQURQAD) WH LOMVIEHV FRP P MG [QWHUDP H 1 RAVHHQ) RGH DQRWHURU
WIQNQ) QWP VR HTXDOW RQD | XHY SRHW—ERWK IQWP VR P IQOHWDQG

HFRQRP E WELON 7KLY SUVHQEMRQ Z LOH SGUH SUDPWEHYWDWDH XVH VR
HP EUDFH WLV GMFRP | RWI RUMUGID®J XH WDWSURP RM KHD@ DQG WHFRI Q] H
KIMRUFDCY IRQIV 7KH SUNVHQEMRQZ I@DAR H DP LGH WH GHFHWW R
HENDWY P DU ICD@ HG YREHVZ IMWIQWHVH YMIGFRQMWDWRQ/

" CHFNRVF %/JCEBN  ERDIQ3DUDP DUER KRGVD YDFKHBUR 6RFIDQ RN
BICFH \KH KDAHYHG DVWH &( 2 R . HW. RAEHHDQG ,Q \KH BIG
YDFN/ LYHVO DAMUHYHQNIQ=HHDQG & XWHQ® \KH LV DPWHD IQROHG L
HWBEQKLQ) D . QRZ BIGI H & HQMUI REXVHG RQERW WH KIWRUEDOFRQM \WDQG
FROMP SRIDY P STFDWRQ/R \@YHY DQG WH \OYHWDGH 0 V $QIp@ XHV

J RD®DUH R EUGI H WH J DSVEHE HHQSHRSG! | RUMUQ) XQGHWWEQEQ) DQG
FRIERDWRQ\R HP SRZ HUDQG XS@WHDFK RMHY © KHQZ @NH F\FBIR
\KSSUWRQHQG' : K GRWRVH LQSRMRQ/R SRZ HUFRQADH \R FUDWM OZ V
WOWH | HAAYHD VS WD KW URP RWHLY HYHQXQGHUWH JXVH R GUDDN' 0 RW

IP SRUBQ Z KDWER P DU DA HG FRP P XQUHV IMBGHHG VR HQXUH WHU
YRIEHV DUH KHDWG DQG DFNGRZ BIGI HG



FSHON DATACA

( QMR HQBA HPRY 3RZ HU DQGWH 6KDSIQ) R' 0 DMUDADQG 6\ P ERTF
/DQBWFDSHY " ESFOCF 3 #9PX0 8QHYWR $UWRD

6HOH R SOFH LV FRQMKPMG WURXI K H SHUHGFHVDQG BHDMRQKISV EXW
FROMP SRIDY QRARQVR SOFH DUH DOR LQRQIRIQ) FROMIDWRQZ W WH
SDWW+ IMRUEDADQBVFDSHY DUH UHFRQMAKAMG WURXI K D P RGHD GD\ BIQY
\KDSHG E\ ERW HOMLURQP HQBIADQG VRAIDAEMXSWRYY 7KLY SUVHQEMRQ

UH BFWRQIQEQIVIRP ¥ R WMAHVIQ& DORAD 86$ IOMYLZ VZ W

KYYRWIQD VRZ QGHVAR HG E\ Z 1@ ILH DQG LQMYHZ VZ W Z RIHY
LOROHG LQDVSHRWR! | RUAWAP DQDJ HP HQMQWH FROM WR FTP DM FKDQIH
DQG Z 1@ W WUHDW,QERW WIHVH FDVHV \RFID@® FROWAKAMG P HP RULVR WH
OQBWFDSH \KDSH WH H SHIHZFH R DQG UAVSRQH R FRQMP SRIDUY

HOMLRGP HQEICKD] DBV ) RUZ L@ LWH VKYLYRY/ Z KRVH SHYRQDADAG | DP 1lIDO
KIWRUHV DU HP EHGGHG LQSOFH WH H SHUHGFH \RDMWEOID RU

~KRP HMENGHW™ RUMHUFKDQ) HG OQBWDSH 7KLY ®DGVVR GHEDWV DERXW
Z KDVWNHIUVRZ QRXJ KVWR EHFRP H WURXI K BEXI@IQ)  DQG Z KRVH P HP RUHV

WIVQZ YWMRQRXIKWR DI 2 QWH RMHUKDQG GRWIO LD VBINHV GLHUHQW
|RWP VI RUGLIHHQAI LRXSVR! | RUIAAZ RIHLY * RYHWP HQAHP SB\ HHV

H SHUHQFH GMXSWIG P HP RUHV WURXJ K IOMNMARDAFKDQ) HV UBHOWQ) VR WHU
ZRWN Z KB & JHY SHFHYH GHFEHG WRQEQ) IQWHUFRP P XQWAY GXH R

ERW RFFXSDWRQDADQG UKUDAGHP RI UDSKIE WKULW $CAMRD® HOMURGP HOMO
DGYRFDWMVH SUHW@QIIQ) | RUDQIP DI IGHG ™ SUMMH™DQBWFDSH R WH SDW
UHOLQ) RQWMUHRWSHVR! QLI HQRXV SHRS®I Z KIBI DR DGYRFDWY |RU

QG HQRXV SUDFWEHY TDNHQVRI HAHU WHVH I R KMV \IXI J FMARDVYH

HP RWRQR HOMURGP HQBCP HP RV FDQIRWEH GMAQBIQI BIG | RP SRZ HU ,Q\WH
IDFHR FOP DM FKDQ H GMXSWRQY TXHWARQY WP DIQDERXAZ KRVH P HP RUHV
JHWGVFDUEHG DI WP HG RUHFBDWG

" ESFOOF 3 #9°X OLVD \RFIRBJ IMWSHAIDQ LQ) LQFRP P XQW DG

HOMLRGP HQW6KH LV FXUHQA D SRWERPRIDOFKROUDVMH 8 GD@R. HOMUI RU
6WAHVIQ3XETF 3RIF DVIKH 8 QYHMW R $Ul RD Z KHUH VKH WAHMWDQG
HTXMIE®! FRP P XQW HQ) DI HP HONQ HOMLRGP HQBIADQG (DWDABARXUFHY
JRHIDGFH +HURWHUUVHDUFK IQMUBMNV LGFOGH SHRSGHY FROMKPWRQ/R
IGHQMV SOFH DQG HOMLRGP HQEBONGRZ BIGIH HVSHFID® WHOMQ R | RUAWY

P DU HP HQADQG Z L@ LUH WMOHGRH



FSHON DATACA

( P RARDEXUWHQN +HIMRI H & @P DA & KDQIH DQG WH $ 11 HPWYH / DQGWFDSHVRI
) RPP HUMDQG &RP P XQWHV " OOF 7 FFS ) PPHCFSHFO ( LQGKRYHQ8 QYHWIW R
THIKQRBI\

0 DUHQ RGFH DQIRDWG MDQG [QWH =X\ GHIHH KDVD BQ) KIMRY \KDSHG E\ IW
UHDMRQKLS Z W Z DWU 7KH MDQG SDWR WH ,-\WH® HHUMGFH WH FRP SBMRQR WH
$1\OMEZMILO KDV QDYL] DMG QP HIRXV FKDQJ HV1QZ DWIUP DQDJI HP HQW) RURYHU
\ HDLYV WH GFDOFRP P XQW KDVZ RUNHG FEVHD Z W \WH : DWIUS XWRU RQI BRG
SURMPARQ VDWW LHV | RUMUCQ) D XQTXH UHDMRQKLS EDVHG RQVKDUHG KHIMI H DQG
H SHWH +RZ HYHU D UHFHQASURSRVDOR WDIVH WH MDQGV GANHVKDVBIG \R D
L QLIFDQAGMSYXWM ' HVSIW WH : DWIUS XWRUMW Y WFKQEDODWKUIDGFHY \WH GFDO
FRP P XQW UHP DIQVXQFRMFHG FRP P MRQQ) DQLQEHSHQGHANFROXWBCH R
UDWHW/WH QHHG | RUIXUIHUUHQ RIFHP HQV

7KV SDSHUH SBUHVKRZ HP RARQY/LQI OHGFH WH Z D\ VIQZ KIEK WHVH FRP P XQUWHV
HQJ DI H Z W WHLUZ DWIUEDVHG KHIMBI H UAVSRQG VR FOP DWW DGDSVEMRQ P HDVKUHV
DQG GHI RADW WHUFRBFWH VHOH RN SOFH ' UDZ IQ) RQHWQRI UDSKIE | IHTZ RN,
H DP IGH KRZ UWMGHQM IGKHIMG NRZ BIGIH R IMDQG @H VKDSHY WHUSHFHSWRQ/R
\DIHW UM DQGEHBQIIQ)  SDUWEXOUD LOWH FROM WR' FROMMG GINH

UHQ RUFHP HQN , DU XH WDVINHVH HP RARCDCHQBQ) BP HQN DU GRARQD FUXFLDA RU
XQGHWBQEQ) KHUVEA H DVDQDI | HAWYH DQG SRIMFDA RIFH EXWDOR | RUBFRI Q] L)
KRZ HP RARQVP RELD H FRP P XQWAVIQWH | DFH RN HOARGP HQEBIGFKDQIH %
VDWW \WH DI | HAWYH GP HURQVR! KHUMI H Z IMQ EURDGHUGHEDWAY RQ FTP DWW
UMOHQFH DQG SRTF. WIVMNG. KL K@ KWWH QHHG | RUKHIMIU H QI RWP HG GFD®

J URXQEHG DSSURDFKHV 1Q DEDSVIMRQ SOQQRQ) —HQXUQ) \ROWRQ/DUH ERW

WFKQED® \RXQG DG HP RARD® UMRDQAZ WK WH FRP P XQWHVWH DIP \R
SIRMPW

$VSDWR WHOUHU7+( 7, $ SIRMPW' OOF 7 FFSE ) PPHCFSHFO LVFXWHQM D 3K
FDQEGDWM Z IWIQWH GHSDUR HOAR 96U QLRGP HOADW( LQGKRYHQS QYHWW R
7THFKQR®J\ +RTIQ) D EDFNI IRXQG LQ+HIMII HEWGEHY 0 $  DQG & XAMDO
SQMRSRBI\ 0 6F KHUBM-DUFK | RFXVHVRQKRZ FROWBIGFRP P XQUHVIQWH
~\WHB HHUDWD FRSH Z [W FTP DWW LP SDFWRQWHUFX@MDCKHIWM H DVZ HODVKRZ
D EHMUXQEHWWEQEQ) R WH DI | HPAYH GP HOURQVR KHUMRJ H FDQ SUHYHQY

P DDGDSVEMRQ DQG | RUMUP HDQQ) | XCFTP DM UMOHGFH © WIQ KHUMMGEHV\KH

P DIQMIQV D \SHFDAQMHNQWH QMBSO EHVE HHQ QDWW DQG FXAMUH KHUMBI H
WDQJ RIP DWRQDQG BW LQBQ) IEG! KHIMIIH ©HG H SHIHGFHV DQG DI T HAWYH
UASRQHVVXFK DVHFR QRWEIOIDV $QCH 9 HHIH KRGVDQO $ 1Q+HIMIHDQG0 HP RY
\WYGEHVDQG DQO 6F LQ& XTMUDCH QMIRSRBI\



FSHON DATACA

) URP D3RP IMQJ 0 HWRGRBJ\ |RUNH 6\WG. R +HIMIH ( [ SHIHFHVVR D
5HGH IQWRQR! +HWMIH 7KH %0 1DQ& RDOWEBIOD DQBWDSH DVDQ( P RARQDOH HIMAI H
DQG6HQHMWFDSH  +BTQFS4CPFZT . 8 /HXYHQ

+RZ GR KIMRUFDODQBWFDSHV\KDSH HP RARQY P HDQQIVDQG IGHQMHVR YDURXY
SDWW' 7KH @QGWFDSH R WH %0 IDQFRDWAVWSLLHG E\ D GVFXWIYH GEKRWRP \

EHVE HHQ QDWUH DQG FXAMUH XQRXFKHG GXGH DUHDV DQG GHP DUFDWG CDVMUH UVHYHY
H IMA-MGPHWH  WFHQMY — LOWQURQZ W J URZ 1Q) VRXUMAKG UDVAKPMUHY %
DGRSWY D N VNIBDFUFE BCE QPN JIXOH N FU PEPWHZ | RUHP RARCDAHVFDUFK 1Q
KHUMI H WXEHY FRP EIQQ) Z DOIQ) P HWRGREJ IHV VHORY HWQRIWDSK\  [QMYEZ V
DQG GVFXWYH DQDOVHV P\ [ IHTZ RINDWHMVRUFHOMY DBQ) WH %0 IDQFRDVASRQN
RXWKRZ \WHVH FROWBIODQGWFDSHY KDYH VR EH FRQUGHUHG DV KHIMII HVFDSHV Z KIEK

I LMD XQBHWFRUHWH KHIHP RQE DXWRU HG KHUM H GVFRXWH R SIRMPURQ
FRQOHYDWRQDQG HOFDWRYQ +DUMRQDQG2 3 RQHD 6P W 6HFRQED |
DU XH | RUDQIGFOMRQR WH VHOHVZ MIQWH | IDP HZ RINR HP RWRQYDQG DI THAW
3DUHUHWDO 7KH\WP HE R WHVHD WHRXFKIQ) R WH GXGHV WH KHDUQY
R DWRW « \KDSH HP RARQ/R DXWHQAFIW HVFDSMP QRWEIOID DQG SHURWP HG
DWRDOGFDO IGHOABUDQ YDOHVR \WHVH FROWEGDQGWFDSHY . HD

YD\ NHZ [F] DQG 1 INHOND 6HNKD

7KHVH G QP LE KHUMRI HVFDSHV KDYH WHUH RUH R EH FROUGHUHG DVAQ) DQG
GHE RIHG VHQHWFDSHVDVZ HD), \iKJ J HWAD SFEFGQLIPOPGU F CPUPOPG U F
QEPDFTTFT PG | FSIBHF 1QZ KIFK QRQ KXP DQ P DWAUDO SDUDP HMWYKDYH R EH
D@FDMG D WHCHIGHGIRP R DUHGR |, WHHE\ UH BPVRQWH IGFBDMQI ©
QGHHEHG IQMIUMRQR SRWKXP DQ WHRUHY P RIH RWHUWDQ KXP DQDRRY RU
WENHKRTGHY DQG\R FDOIG FUMFDOKHIM H HFRE IHVIQ KHUMRI H ARV IQREHAR
PRYHDZD\ IURP KHJ HP RQE QRARQV\XFK DV8 1 ( 6&2 VFXGMUDADQBWFDSHY

YDQ) WG DQG 3p\ MG, WL 6\MIY HADO

+BTQFSACPFZT VD 3K AXGHQADW 8 / HXYHOV& XGMIDOHIMRY MGFH  UWHDUFK
JWRXS 6IGFH 6HSWP EHU KH MGIHY WH HP RARQDCDQG P XOHQRY

H SHIHGFHVR KHUMI H VRXUWAWP 1IQUHOLXP  +H KDV GRGH UVHDUFK RQWH URBIR

HP RARQVZ MMIQWH KIMRY R \WH ) BP MK P RYHP HQVRQZ KIEK KH SXEQKHG 1Q
GDAQ UHHHEFH Z ROV WH' LI IMI®! ( QF\ FBSHAH YDQGH 9 @DP\HEHZ HILQ) DQG
DFDGHP IE XD = 7 +1V/P DIQIQMIN DUH KHIM H H SHIHFHY  WH

WHRU DARQR KHIWE H IGHQANAV DQG P HP RY FXGMUAV

+HIVFR HAVRUR & X@XU HVEKIHGHQVEH \WH EGIVMM R KIVUHVHDUFK J UIRXS DQG R
&RQMP SRIDGHD DQRQEEH MXDA RUFRQMP SRIDY %40 IDQKIMRY
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EIN FHODONANGVEIRES

SPRYDWY $QN&RBQDOFHIMIIH (\WEDADQG $1 I HAWYH & RMUGHIDWRQ/DURXQG ' IMFBQY
$PRMS WM DFW - VOB ) VOOFFU 8 QYHUW R $P WMEDP

$XGRMXDAHFRGY DWRFIDMG Z W DQAFREQDP RYHP HQN DUH URRWMG LQ DQAQINMMRDIDQG
WDGFDMPWAVP V Z KIFK KDG R (DYLI DWW FHQRUKLS OZ V (DMRDCERBEHUSRTFIHY | RIFHG
G\VSOFHP HQVSROAFDCSHYHPXWRQ DQG | LDGFIDAFRQMDIQN: KHQVXFK FRIBFWRQY DEHWSDWD
JHVD! HI XDUEHG E\ DUFKLYDAQUAMARQY VHYHUDOT XHWARQY DUMH DERXVWNH HMEVR! UAVHDUFKIQ)
DQGZ RINQJ Z W WIHVH P DIMUDY UHDWG VR P DIQMIQQ) WH FDUH WHIUNSHFLLLE SROWEDCKIRUHY
QGHFHM ( \SHFD® Z KHQDPWDWY DQG GVFEMQ) \WHVH DUFKLYDGP DMUDY WHVH HMEDO
TXHWRQY DQG DI | HAWYH GP HQIRQYVEHFRP H FHQADO, QWY SDSHU , Z LD XH WDVKH SRONFDO
DQG P DWUDCFRQEMRQ/R WHVH DM DPW UHT XLWH FRP P XQW HQJ DI HP HQAVLH  DRWYH IQYROHP HQW
E\ WH DWRFIDWG | LB P DNHYDQG DPWIVV VR QDYLI DWW WHVH HWLEDCDQG DI | HPRYH GP HQURQY

Z W FDWH

RH SBUHWHH GP HMRQY , Z LONRFXVRQWH FDVH XG. R WH UMGXDCP DMUDD UHDWG R WH
XQIQWKHG GRAXP HOB WISWFK 8 QNRZ Q6 XUDP H & IGHFOE QUMHGVIBY /2621 7KH
FROFPWRQR BMGXDCP WD KHT DVIKH , QMIDWRQDOQUMMM R 6RFIDOHIMRY  Z DV I
QRWFHG Q@ KWR WH UHWRIDARQR WH 1B 2 HP D IRH 61DQDQ SIRGFHGE\ WH\DPH
FROPWHY 7KV RREIH \KRAEHE HHQ SURVGHVD Z IQGRZ. IQR 6XUCDP H DVD WHFHQ®
IQGHSHQGHQAWEMM GRAXP HOMY WH WDQUDWRDORFIDOMD\SILDARQ/R SRONFDARU DQVDWRQ/
\KFKDV/2 62 1 1 DWRQDCR L DQVDMRQR! 6XUCDP HVH IQWH 1 HWHDQGY DQGWH' HP RFUDWE
3HRSGH) LRQA' 9)

7KH SURVPWI URXS 2 HP D SHWRUHG Z KIEK FROMMVR IRWP HU/2 62 1 DRWIMVDQG | IB DUFKLYDO
UMHDUFKHY 1V FRIERIDWHD GHYHBSIQ) D P HNMRGREJ\ | RUGMEMQ) WH XQHAWG DQG

XQX GFKURQVHG DXGARYVXDAP DWUDO:  KIB! IGHQMA L) \WH P DWAIDCD! WU UHFHQAGL) MYDMRQVR
SURYIGH MVAGHVFUSWRQYDQG P HVEGDVD Z H QRAFH WDWGHQWLEDWRQ P HKRGY DUH LGH WEDE®
QNG Z I QRARQ/R DFFHW/DQG UHXWH © KR DUH WH | XAMUH UVHDUFKHY DQG DXGHQFHVZ H DUH
FROUGHIQ) Z KHQAWEMQ) WLV DUFKLYDCP DMUDO : KHQFRQUGHUQ) WH OWHU GHZ. J HGHIDWRQY
RSRW ' XWK 6XUCDP HVH DUH HDJ HUMR BDUDP RUH DERXE XUCDP HVWDQ.DWRDCKIMRY R
UMWEGFH +RZ HYHU FROUGHUDWRQY W) DUEQ) 1 XV DFFHW/DQG UH XVH R WH FRIIFPWRQY DUH
LQIXVHG E\ WH DI | HAWH GP HQIRQYWDWZ RINQ) Z I WY DXGRYMXDAP DWUDADQG IWDWRFIDMG
KIVRY HYR\H

QWL SDSHU , Z IGSUVHQNRP H I LQEQIVIURP WH LQUWDOKMSVIQIGHQM Q) WLV DXGRIVKDO
FROFWRQ , Z L@ RFXVRQWH | RBZ IQJ TXHWIRQ +RZ FDQWH WHRUHVR HWIEDQHXH EH
H WQGHG R HIFRP SDWWH DI | HPRYH GIP HQURQY DWRFIDWMG Z W WH IQMU HHIMRDIDQG
IOMIXGMUDADVSHAWR GVFBMQ) DQW FRBQDMXGRIVKDCDWM DFW!

VOB ) VQOFF ) IVD3K  FDQEGDWM IRUMH$+0 DQG$6&$ UNVHDUFK IQUDAYH RQ FUMFDO
DXARWXDOKHIMI H DWKH 8 QYHWW R $PWMEDP 6 KH KDV DQLQMUHA DPWVAGREXP HQBW
FIGHPD SIDPWFHVR DXARMXDAH XVH DQG FRIDERIDWYH | B DUFKLYDCP HWRGREJ IHV $VD ILB
FXUDVRU \KH KDV EHHQLQYROHG LQUAVHDUFKIQ) WH UHWRUHG DQIFREQDAI® 2 HP D IRH 6WDQDQ

: RPHQR 6XUDP H QO KWR WLV UHWRIMRQ \KH FR GILHAMG DQG SURGXFHG WH \KRIWILE
$ YOMBI SHWRBG VRI HWHUZ W . IN+R DQG $ QD . KHP UDGMY%-MGHY KHUBMADUFK \KH
ZROWDVD SURIUDP DEMRUI RUMH ,QMIDWRQDO RAXP HOEW ) IB ) HMADCSP WMEDP | )$

AHM



EIN FHODONANGVEIRES

BW@H EHQ) DQRARSXV RXUIXIGHV J XIGHG VRXWY DQG WH HP RARQDADERXUR
DRRYDWY \DYHY DG FREQDKHMIIHP HPRIHV &N N BOVFM LXBTJ" EV
"NQPCH : DIHQQIHQ8QYHWW  SHWDUFK

7KH URBIR I XIGHG Z DOIQ) VRXY IQWDQUIDMRDDQG WDQFX@MDP HP RY DRWIVP 1Y/
Z HOQRMG <HADMBI KDVEHHQ\DIG R' WH | RXQEDWRQDAHBP HQAR WH HP RARDO
OERUIY) WDWKQGHSIQ/\WLYP HP RY Z RINDQG WH ERGHVIQROHG ,QWLY/SDSHU,
VHHNVR FRFHSWOQH WH IRP R HP RARQDODERXUWDWP DNHV SRWME®! WH
DRPAYDWRQR WH GLLILEXGNDQG FROMWMG FXGMUDCP HP RUHVR \YHY DQG FRBQDO
KHWBIH |, FHQAM WH HP ERGHG DQG HP RARQDADERXUR VRXUJ XIGHVIQROHG 1Q
DRRYDWY) \OYHY DQG FRBQDCKHIMI H P HP RUHVWURXI K J XIGHG \VRXWY ( P RARQDO
OERXUWXY HIFRP SDWHVWH Z RUNJ XIGHV SXWIQR UHI XOWD WHUHP RARQ/DQG

P RRGVEH RUH GXUQ) DQG DI WUWH VRXUHQFRXQMUDVWH. \HHNVR EDDGFH

FRP SHWY) GHP DQGV' 7KLY SDSHUYMWMDWMG Z MIQD O HURQIRIQ UVHDUFK
SURIWDP P H RQWH VRXUAP JHRJWDSKIHVR VDYHY DQG FREQDAKHIMM H YV D YV
FXGMUDCP HP RV SRONFVIQROIQ) HP SIUFDA IHTZ RINDFIRWS | UFDQ 6RXW $ P HIEDQ
DQG ( XURSHDQFDVH 6SHFLLLE VR WLV FXUHQABSDSHU , | REXVRQWH YDFN-+HUMRI H
$PWMEDP 7RXY WH $1 UFDQ/ MERQTRXUDQG WH' HFRBQDORXUAHMWR H SGUH
WH HP RARQDODERXUR VRXUJ XIGHVIQ HWIIEQKIQ) J XIGHG \VRXY DQG WHURQI RQJ
PHPRY DPRMP 5HOIQ) RQSDMELSDQAREVHYDWRQR! VRXLY IQMYIEZ \/Z W VRXU
JXGHVDQG YMRUFRP P HQV , H SBUH WH SURFHW SUDFWFH DQG SHURWP DFH R

HP RARQDODERXUMWDVWKQGHIHWHLUZ RIN , DAMQG VR KRZ. WLV SIRFHWR HP RARQDO
OERUIY)  Z MWIQJIXIGHG XY I HHIDW WDQJ RUP DWYH @ [QDOSDFHVDQG | UPWRQ/
WDWP DNHV YIME®! ~ KIGGHIEXGMUDCP HP RUHVIQWHUHP ERGHG DQG \SDWDO

AP HQRQY

%S &NNBOFM LXBTJ" EV " NQPCH IV$1 $WRFIDW 3UR HWRUQ & XGMUDO

* HRIWDSK DW DIHQQIHQ8QYHWW  S5HVHDUFK 7KH 1 HWHWDIQGV DQG D 6HQRU
SHVHDUFK $\WRFIDW DVWMH 6FKRROR 7RXUMP DQG +RSMIOV 8 QYHYW R
-RDQIHEXU 6RAMSIUED  +H Z RIVDVINH LOMYHPWRQR FX@MDQ) HRJ UDSK\
FUMFDORXUMP \KYGEHY FUMFDCKHUMI H WMGHY DQG FX@MDCP HP RY YGEHV +H V3,

IRUDQ( 5& 6Vl * UDQASURVFW = ' SDUPOT PGAQBDF U F
HFCFSBW¥ UFOTPOT PGTBWSZ BCE DPVOBM FSIBHF WPPVSITN - +H Z DV SUHYRX\O
3, IRUWH " XWK 1 DAWRCDGOHMDIFK & RXCFIO1: 2 9 HQLSURWRW — _KH

(PERAHG$EMHCFH R WH 3DWWE OYHY_ +HIMRI H DAG 7RXUIMP IOWH * KDCD
6 XUCHP H1 HHOQGV 7UDQ) G

AHM
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https://eur03.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.wur.nl%2Fen%2FResearch-Results%2FChair-groups%2FEnvironmental-Sciences%2FCultural-Geography-Group%2FNews%2FShow%2FVeni-grant-Slavery-heritage-and-tourism-in-Ghana-Suriname-Netherlands-1.htm&data=04%7C01%7C%7Cce8c570952ea4fdf6dff08d88d295b08%7C27d137e5761f4dc1af88d26430abb18f%7C0%7C0%7C637414556051090202%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=9E6TPUqeJCTu8vX5Cr5TYwd%2F4Os%2F1e1pJtqmbmnTx40%3D&reserved=0
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EIN FHODONANGVEIRES

&KDQHIY ( P RARQY 7KURXJ K 6IBIQABIDAWFHVR! ' HFRBQIDAD HP RY $ PP
( FSRWBOECHFWO PVWFO / HGHQS QYHMW

3RWFREQDCP HP RV FRQ GFWWQG R EH HP RARDOFRQ GFW 7KHVH FRQ GFWDUH QRW
P SO® DERXAKRZ Z H \KRX@ WP HP EHUWH FREBQDCSDWWMH DOR FRIFHDKRZ
WHVH P HP RUHV\KRXG P DNH XVIHHOH J  SUIRXG W QM XWMG QRWBOLE YW DVKDP HG

%FDXVH R WY HP RARQDOGP HQIRQ \IXFK FRQ @AW KDYH D WIQGHGR R H SBCGH IQR
DQI WY SDUHV\KRAWY HDFK RMHUGRZ Q

7KH JHHIDOB P IE R SRUFRBQIDP HP RY LVWXVWDWR D FDFRSKRQE |IRUXP R
YREHV ™ HWQGWRWQNR D IBXKIQ) SXETF \SKHUH DVD QRM SOFH EXVD

QD] IFDADSSURDFK R SROAFV\KI J VW WDVWIBIGFH IV YMIO> @DV D SUHFRQEMRQIRU
UH BPWRQRQZ KDVWAH RWHUKDVADIG DVD SUHOGH VR XQEHWABIQEQ) ™' REVRQ
/IMMQQ) IRU HP REUDRA QWH HP RARQDOGVFXWIRQY DERXVWKH SXETF P HP RY
R \VDYHY DQG FREQ] DWRQ WHUH LV QM8 \SDFH | RUUH GFWH IGIFH

QP\ FXUHQAVHDUFK SURVFW, IQMYIEZ. 1 HFWHDQGV EDVHG GHFRBQDCDR WMV
DUAYAN DQG FXUDRY Z KR DPWHD HVFDSH BXG SROUW QI P HP RY SIDFWFH $©
LOMYHZ HAVGHS® MBIQAH SUWMRQIQWHLUZ RINDVD P RUH QDGFHG DAMIDWH \R
\SHDNQJ XS WURXJ K YAKDOP XMEDCORUHP ERGHG P HWRGV 6RP H HYHQXVH IGIGFH
WHIDSHXWED® VR FUDW DQG KRG \SDFH | RUGHHS QMMQQ) HP ERGHG \RTEDUW DQG
FROPWH KHDT  UHFRYHY |, QWLY SUNVHQEMRQ, Z LOGVFXWWH | LABAXAVR WHH

IQMMEHZ V

J UDIMQ) RGHV YRIEHVRGD: RIWIQP HDQY\VXEP WK IR \WH YDW\Z KM CRVH R SXETF
RSIQRQ DRWWNIBIFH R 1 HYD \SDFH | RUH GRNRQDQG @AMQQ) D P RP HQAR
WFRYHY DQG UHFRQHRAWRQ DQG D P HWRG VR FKDQCHORXUHP RARQY

%S ( FIRWBOECHFNVO! PVFO 1Y DQDWEBIQABUR HWRUDW HGHQ 8 QYHYW & HQAM
| RUWH $ WV 1Q6RFIHW WDFKIQ) FRXWHVRQSRWIFRBQDCP HP RY DQG KHIMMH ©Z
FX@MH DQG FXGMDAQMDPURY +1VP RUMBFHQAERRNLY WBIG 3RWFREID® HPRY 1Q
WH 1 HWHDQGY 0 HDQQI I X®REHY 0 HDQQI | XCBLBIFHY $83 +HFR KRW
8CER LYY WHO XVHXP 0 DONK YRGFDW\DERXWIQBQ) LEG! KHIMBI H ) URP W

KH LXQVD UVHDUFK SURMPWFDEBIG / IMMQQ) VR 6IBIGFH 3RZ HUXCBIBIFHVIQ
' XWK' HFRBQD® HP RY 3WDAWFH IXQEHGE\ 1: 2 WURXIK D 9HQ DORQABIRI LDP
JUDQWV+ LV BMHDUFK P HWRGR®J\ VD FRP ELCDWRQR SDMFISDVRY UVHDUFK Z W

GQVFRXWH DQDOMYDQG DXV HMGRI UDSK\



FSHON /RINIMOIONS

( P RARQDGE I \WMUDYHV $11HFWO HP RY DQG WH $ WP HIDQ* HQRFIGH Q' IDVSRUE
$Q@SKRQH/MWDMH |, POTUBOICB S5TPVMSEPV * RHWH 8 QYHYAW

$11HPADQG P HP RY DUH FHQADOR KRZ  KIMRUEDOADXP D IVWDQWP MMG DQG

UHP DJ LGHG DFURW.J HHIDARQ +IMWRUFD® DI | HPWKDV EHHQFRGFHSWOQ@ HG IQVE R
GRP ICDQAZ D\ HWWHUDV DQHBP HQEBOWIAM RUDV DQIOQMQLYH GUIMQJ | RFH

6P IO QP HPRY WWEHY P HPRY VR WIQFRGFHSWDQ HG DVHWHUD BSRMRY R
WH SDWARUDQ DFWYH | RUFH \KDSLQ) WH SDUW7KLY SBMHQEMRQH DP IGHVWH
LOMYHPWRQR! DI HAWDQG P HP RY 1Q$QI @ $ WP HQDQGDVSRUE OMDMUH H SEUQ)
KRZ SRWIYHHIDMRDMXWRY HP RARQD® HQJ DIH Z M WH GUDR R WH $UP HIDQ
* HQRFICH

) RIBZ 1Q) +DP LORQVDWHWRQWDVP HP RY DQG HP RARQ DUH ™I XQEDP HQBX®
FROFHCHG Z W \WH UHDMWRQKLS EHVE HHQWH SHYRQDADQG WH SROFDOWH SUYDM
DQG WH SXETF \WH IQEMGXDDQG FRBIPWYH™-+ DP [ORQ S DO HKRZ
DI HPYH | RIFHVAKFK DVWDXP D DQG QRWBIO ID—KDSH QMDY UHSUVHQEMRQVR WH
* HQRFIGH DFURW.J HGHIDWRQY $VO DUDQCH +UWYFK DU XHV P HP RY \LJ DO'DQ

DI HPVYH @NVR WH SDWIM-+ LYK S  DQG"SRWRHPRY DSSWR [P DW\V
PHPRY QMWD | HPRYH | RFH™+IYFK S XQEHIIQ) KRZ HYHQWRH Z KR
QG QRAGLHAWD H SHUHGFH WH WDXP D R WH DARFIMAY HP RARCD® FRQGHFVR IW
WURXJ K IGKHUMG WRUHVDQG 1P DI HV 7KURXI K WIVBIQY , H SBWH KRZ HP RWRQYDUA
WDQP MMG WDQJRP HG DQG UHHI RADMG 1Q$ QI ® $ WP HIDQ OMDMUA

% HDPIQQ NA W WE\ * RWBQ=DUDQ : LGP 6DWR DQ 0 IFKDHG $BIQ DQG$TH
2 KDQHVDQ WL SUAVHQEMRQKLI KQ) KW WH HYRGIQJ DI | HAWYH HQJ DI HP HQAZ I WH
* HQRFIGH 6 MDWY WHVH QDUDWYHY Z IWIQ DI | HAWDQG FXAMUDAP HP RY WYGHV |

DU XH WDWGAD\VSRUE QMDMUH SUHVHYHV KIWRY Z KIB! DRWHD \KDSIQ) QMDA
WURXJ K HP RARQDOH SBRUDWRQR! \WH SDWV

. POTUBCLICB 5TPMISEPV IVD3K'  FDQACDM R $QJ BSKRGH/ MDMUBN & XU
DQG 0 HAD DW RHWH 8 QYHYW ) UDQN XWADP 0 DIQDQG D WHFISIHQAR WH
6WEHQMWMQ) GHV GHXWFKHQIRBHV\FKRDUKIS 6KHKRGVDQO $ 1Q$Q BSKRH
/ MMIDMUH & XGUH DQG 0 HAD |URP * RHWH 8 QYHWWDQGD %$  1Q( QY@K

/ DQIXDIH /1QIXMAFY DQG/ IWADMUH 1 URP WH 8 QYHWW R 6KH I HG +HUGRARWIDO
UAMHDUFK ~ ADYH@R 0 HP RUHVR WH $MD 0 LGRUS DVIVARSKH 1Q$ Q) BSKRCH

/ MMUDWUAY ™XSHYMAG B\ 3WR ' U $VAIG ( WOH] DP LGHVWH FRBIFWH P HP RUHVR
WH & DMARSKH 1Q$ Q) @SKRGH GD\SRUE SRWYHHIMRDY UMDYV +HUDFDGHP LE
LOMUHVHFFRP SDW$ Q) BSKRGH QMIDMUIHY P HP RY WMGHY DQG GDVSRID WWGEHY



FSHON /RINIMOIONS

0 XVHXP 0 HDGFKRD 7KH (WIFVR ' DUN7RXUMP 1Q6DIGL D +DW DQV/ RVH <RXU
0 RWHU $ -RXUH $BQ WH$VOQIE 6OYH5RAM  -\VDZ. FOTBI 8QYHWIWR!
@RV

7KLV SDSHUH| DP IGHVP HDGFKR® DVDQDI I HAWH E\ SIRGFWR CDUNVRXUMP |, B HUR
6DIG\ D +DWF DOV P HP RU/ RH <RXUD RIWHU DVD FDVH G, TXHUIQ) WH
DM IXGWRQ DQG HWIEDOE®P PD R Z KDW FD@P XVHXP P HDGFKRO ™D DQV
P HP RUH SEUVWH DXWRUV DP ELYDBIQAHDMRQ R KHUS | IFDQ DGFHVAY DVDQ
$PHUFDQZ RP DQR & DUEEHDQKHIMIIH ,QWH KRSHVR UAROIQ) WLV DP ELYDBIGRH
DQG HWEEQKIQ) RQJ DI | HPRYH WAV VR KHU™ P RIMHDIQG ™ DWW DQHP EDUIN/RQD
SIOUP DIHWR* KDQ : HWASIUED Z KHB \KH YWWRH R WH QDWRQVP RUMBRSXOU
VRXUMADWIDFWRQY WH ( ® 1D 6OYH & DWBI DQG 0 XVHXP  $QDXIHUR KHUXTP DM
G\VDSSRQR HQA DR DQUHFDEYP DNQJ UHSHDWG YIMW\VR WH \DYH GXQI HRQY WH
P R Z KIEK IRAH QR WRQ) [HHIY R (DWRDEEHBQI Q) RUSDQ $1 UFDQEHBQI QY
+DWW DQLYIGFDSDE®I R “SXWIY D | DFH™R KHUGUHPWDGFHWRY FROUGHUQ) WH
DEVHGFH R \YH WFRGVIQWH P XVHXP sV KRTIQI V

7KURX] K FDUH XOM \WDCDQDOMYR! + DU DQVDUDWH] DWRQR! KHUH SHIHGFHVDW
(@D , DU XH WDVINH DXWRUVDWHP SWR | LG NQWKLS Z W WH ~JKRAVR WH

0 LGEBI 3DWOI HNHKOVIQ DQGHHS VMSIEIRQR GXQI HRQWRXUAP IOAMMDG R

H, IMMQADCFDWDUAY & RGFOMYHD , DU XH WDVW- DU DQV WHSHDWGD | DIBIGH IRWRI
P HVISKRUFDOMXQRQZ W $ | UFD—ERGHUQ) DWAP HV RQWH REVAWIYH-\I QDD

| XQEDP HQEXAGHQMY FUMY RU LQRWHUZ RBV D P HDGFKRID | RUZ KIFK VWAV \XFK DV
( ® LD DB GHFHSWYHO FRP P HUFID() HG DVSDADAY % D] Q) +DUR DQV

P HDQFKRO DVERW \WH FDVBOWWRUDQG BAKOR KHUI DIGIG SIOUP DIH DQG \WXVD
GRXEBIG P HDGFKRD , WDIVH DQLP SRWBQNHWIEDCFRGFHD DERXWEDUINVRXUMP 3V

H WDPWYWVP DUHWGUYHQP DQSXOMRQR  YMYRUBQI QY

-VDZ. FOTBI IVDQDWIMBQASUR HWRUR 0 XVHXP DQG ( [ KIEIMRQ6\XGHY DWKH
SQYHWWR @RV &KEDIR +HUUM-DUFK DG WDFKIQ) QMU FRYHUFUMEDO

P XVHRBJ\ 1QWH $1UFDQGD\SRD DAMEDWH FXUNVRIDCSUDPWEHY DQG H] KIEMRQ
Z UMD +HUFXUHQAERRN SURVPWH] DP LGHVWH P X\VHREJ LEDAP DJ LOWRQIQYEDFN
|HP IQUAMMIDY DQG YAXDOFXEMUHY 0 HQWDK KDV KHG FXUDVWRIDADQG WHVFDUFK
DSSRIQF HQNVDVWKH 0 HARSRDEQ0 XVHXP Rl $WNQ1HZ <RN&IW WH 6P MAVRQDQV
1 DWRQDAD XVHXP R $P HIFDQ+IMRY 10 $+ 1Q: DKQWRQ' & WH) UMW

0 XVHXP 1Q1 DVKYI@! 7HQQHWHH WH' HARWQIMM Rl $ W DQG WH 1 DWRDCBXETE
+RAMQ) 0 XVHXP 1Q&KIFDIR



FSHON /RINIMOIONS

0 HPRY IQWH & DWIRRP / MADVMUH ) DP LODCEHP HP EUDQFH DQG (P RARQDO
( Q@ DIHP HQV ¥BX.E ( BCPX TLJ 8 QYHUWR $P WMEDP

MVIP SRUBQAR QWA DW KRZ WH SDWAY FRQOIMMG DVD EDWBL URXQG Z KHUA
HP RWRQY DU Z HDSRQ] HG VR DGYDQFH SRIMFDADQG IGHREBJ IFDADI HAEDV 9WFDQ
HP RWRQ/DAR EH P RELD) HG VRZ DS IMWEH RUP XWDOXQGHWWBIQEQ)

7KV UM-DUFK H SBUAVKRZ [QMI DY | DP 1O CDUDMYHVIQR QMDY HEFDWRQ

| RAMY HP RARCDCHQ) DJ HP HQAMKDSIQ) HGHQA BHDMRQKISVZ WP HP RY - LGHQAN
DQG LOMJ HHDWRQDAMP HP EUDGFH  6\WKRMUHG DWLI QP HQVHQFRXDIIQ) \WXGHQWV
R H SBUH WHUI DP IGDCSDVV DA QZ W H SHIHQADGBDRQ) P RGHY SIRYIGQ) D
\SDFH R SURFHWFRP SB[ HP RARQVWHG R FROMIMG KHUM H DQG FRTPWYH
PHPRY

6HAZ MIQD KLI K VFKRROHOMURGP HOMMY/XG. KLI KT KWWH FDVH R 0 DXUFH D
IYGHQAZ KR [QUD@® KHVVEWMG R DWNKLY.J UDQGESDUHQN LI LEXOT XHWRYY 6HHQ)
WHP 1Q UHTXHO® KH SUH HUHG @ KWKHDUMG FROHIDMRQ/RYHUGMVFXWRQ/R Z DU
DQG RSSUHWMRQ 6FHSWEDCR! P HP RY MMAHV KH TXHMRGHG Z K\ KH KRX@ HQJ DI H
Z W SDIQ XQBU DFLHV +RZ HYHU WURXJ K AKPMUHG HQJ DI HP HQAZ (W WDXP D
QMDWUH DQG LOMUI HHIMRDCP HP RV GMVFXWIRQY KH P RYHG | IRP DYRIGDGFH R D
GHHSHUDZ DUHGHWR! KLV DP L3 SDVIV-+ LV \ADQU RUP DWRQLBVADWMYKRZ P HP RY
FHQAMG HEOXFDWRQ RUMY HP RARDAMIOHGFH DQG FUMFDOM BPWRQ DB QY
IYGHQN VR HQJ DI H Z W KHUMZ H EH\ RQG DEVADPAKIRUEDOCDUDWIHY

7KIVEHFRP HV SDUMEXDWD WHBIYDQARGD.  DV.J BEDCZ DWAVXFK DVWRVH 1O ( XURSH
DQG WH 0 LGGBI ( DVAAKDYH UHI QWMG GVFXWRQY DERXP OB \HYIFH DP RQY) KK
\FKRROKMGHQN %1 RW P DNQJ @H DEIMUIQ) GHFMRQY \ RXQ) SHRS®! P XWWFUMFD®
HQJ DI H Z W WH SDWWFRQ URQAGL EEXOWRSIEY DQG UH BPWRQ FROMMG P HP RUHVIQ
D \DI H DQG WKPWUHG HOXFDWRQDOHMG)

%+ ( BCPX TLILVDQH WDCBK  FDQEGDW DVWAH $P WMEDP 6FKRRA RU+ HIMI H
0 HPRY DQG 0 DWMUIDGEXGMUH $+0 SQYHYWR $PWMEDP $VDQHGXFDWRU KH LV
GHAFDMG \R LOMI IDWY P HP RY \WYGEHY DQG KIMRUEDOUH GPWRQ QR WH FOMURRP
+H KDV GHYHBSHG D FXWEXGP \WDWHQI DI HV\WMGHQN Z W SHYRQDDQG FRBPWH
KIKRUHV \WURXI K QMIDMUH VHD UH GPWRQ DQG FUHDWYH H SUAWIRQ : W D GHHS
XQGHWBQEQ) R P HP RYsVURBH IQVKDSIQ) YDOHV DQG IGHQMMA KH I XIGHV\IMGHQN
IOH SEUQY | DP I[MDIDQG KIMRUEDADUDWHY FRQURQAY FRP S WHP HV\KFK DV
Z DUWDXP D DQG [QMJ HHIDWRQDOUBIFH Z KIB! | RAMUQ) FUMWFDOMONG) DQG

P HDQIQ) | XCFRQHPWROY VR WH SDW



EIN 7RINE /4.3

$IIHAWG 1DYLIDWY) ( P RARQ/DQG' IMRQDQFH 1Q-+\ SHIP DVFXE] HG SHVHDUFK
&ROMW 4BI%SFTTFO 8 QYHWWR +XP DQUAF 6\WEHVSWHFKWBCE - JIF ; VSO'

( UDVP XV8 QYHWIW

' RQ) HP SWFDOMM-DUFK IQWH I IHG R P HP RY WYGEHV RN WIQUHT XAV UNVHDUFKHY R
HQJ DI H Z W FRP P XQWAHVRXWGH WHURZ Q \RP HWP HVIQXQ DP LODURUFKD®IQ [Q)
HOYLRQP HQW : KIBI \XFK HQJ DI HP HQVFDQEH HQUFKIQY WH. DOR SURYRNH HP RARQDO
UHAVSRQHVWDVDUH R \WQRYHBRNHG LQDFDGHP [E GVFXWIRQY 7KLV LY SDUEXOLD \WKH

Z KHQWMG IQ) P HP RY FXE@MUAVZ MWIQWDGMRD® $ DVFXEH WHDE VVXFK DVZ DURU
WH P HP RV WHUHR —FRQM WWDWERWRQD \KDSH WH H SHIHQFHV DQG QDUDWYHY
INGLHG EXVDER DI | HAVAH UBHVADURKHW WHP VHOHV

QWL SUMHQEMRQ Z H H SBUH KRZ UHVHDUFKHY QDY) DM WHUHP RWRQYDQG | HIQI V
R GMRQGFH Z KB FROGXFWY HMGRI UDSKIE BAMHDUFK IQVHWILI VZ KHUH TXHVRQ/R
JHQGEHUDQG P LOMY SRZ HUDUH HVSHFID® SIRRXGFHG : H UH BPWKSRQWH Z D\ VIQ

Z KIFK RXUHP RWRQY DQG SRMWRCDOAHY GRARQD P SDPAHVADUFKHY H SHIHFHVEXW
DOR WH \SDFHVWH J DIQDFFHW\R WH RSIEVWH. UNVFDUFK. WH P HWRGREBJ LHV

HP S\ HG DQG WEVHTXHQ® WH NORZ BIGI H SURGXFHG : H Z I@XAH H DP SBVIRP RXU
RZ QUAVHDUFK DP RQ) YHWADQY DQG KIWRUEDOS HIDPVRW\R UH BPVWKSRQWH

P HWRGR®J [EDIDQG HMEDOP STFDMRQ/R DFNGRZ BIG) 1Q) BMHDUFKHYS HP RARQY/DV
SDWAR WH UHVHDUFK SURFHW/

% HIDIIQ ZIWWHWHPHR DITHFWQP HP RY DQG KHIMM H MXYAHY Z H VHHNWR

RSHQD FRQMWDWRQ RQWH RN WQ XQHHQ HP RURIDADERUDQG YXQHUDELDAHV IGKHIHQN
VR TXDDEMYH UHNVHDUFK

%S 4 BIY%SFTTFOL/D SRWERPRDOMMDUFKHUDWNH 8 QYHYW R +XP DQWE 6\WGLHY
8WHFKWB KH | REXVAVRQZ DU KHUMRI H DQG P HP RY WYGEHV 1Q SDUEXDUIQWH FRQOM W
R WH' XK P OB GHS® P HQNR WH |RP HU<XJROMD  6UHEBHQED +HUFXUHQN/
UM-DUFK LV GHAFDWG VR WH H SHUIHGFHVR! ' XWKEDWHHWUDQY/Z KR SDIWELSDM LQ
UMD WISVR 6 UHEUHQED DQG WH \KURXQEQ) DWD 6KH \SHALLED® | REXVAVRQWH
HEFRXQMY WDVWEINH SOFH GXUQ) WIHVH WISV EHVE HHQ YHMUDQY WHUSDWEHY DQG
JHQRAIGH KYYRY

%S - JIF ; V' 1VD GPWUHUDVIKH ( UDVP XV8 QYHWW SRAMAEDP  +HUUVHDUFK

| REXVHV RQWH UHSUVHQEMRQR! P RGHDZ DUQ KIRUEDAS HIDPVR HQN DQG DQDOVAV
KRZ UH HDPVRY GHJ RADW FROMVMG SDWV LFOGQ) QDUDWHVR UH FRBQVDWRQ

Z RP HQVURBNV1QWH DUWP HG | RUFHV DQG WH HP ERGP HQAR \KITHUQ) 6KH DGR FR
FKDLYWH : RINQ) * URXS 6DI HW IQWH ) IHT Z KIEK DIP VR DGGUAW/ \WH

P HWRGR®J [EDIDQG WHRUMWEDAP SDRWR' J HQGHU EDVHG VIRBIGFH RQ GDWD FRBIFURQ
Z UMY DQGDFDGHP LE FDUHHY DVWIKH/ RYD 1 HE RUINIRU) HP QWS QMURSRE] MV

AHM



SN  ARINDSINNTHRITAGE

( P RARCDAL DUDWHVDWS IWVR 3HSHADVRY 5H GBFWRQVRQ' NSO\ DG
( GFDUWRQIURP WH O XMXP R 6 HFUWG XOYH@(FH - RMHRI /HDYHMT (| VB

" VB B 6DSIHY D 8 QYHYMW 8 QYHWW R 7ILDCD

BLMMVR SHSHADRY DUH W DWREIDMG Z W WH | RUP HUDGP [QVIMRQRU
IGHRBJ\ R D QRQ GHP RFUDWE WHJ IPH SOFHVZ KHUH WH FUP HVZ HUH
FRFHYHG SOQCHG DQG R DQVHG EXWERWGHFHWDUD SHSHADMG : KHQ

P HP RUDQAHG RUP XVHDQAHG WHVH VWA DUVH D QP EHUR FRQARYHMHY
EHFDXVH R WH H IMAQ) RUSRMQADGHP RARDOHDMRQVR LQAMGDO'Z W
WDWKHIMI H \SDQRQJ 1RP GVFRP | RWDP RQJ \KUYRY DQG DI | HAMG

FRP P XQWAV \R | DVFICDWRQZ W SRZ HUDQG WIRQ SHYRDOMA RUHOH Z W
WH FXGYDWRQR QRWEIOID | RUWH SDWA HSDWDY 1URP D UH BFWRQRQWH
FROARYHUDADMUWH R VMMVR SHSHWDVRLY WY FROAEXMRQH SBUHVKRZ
HP RARCDACDUDWYHV DUH VBFNBIG LQ GHYHBSIQ) D P XVMHXP GASO\ DQG

P DQDJ HG WURXI K WH G-I QR HGXFDMRCDCSURI UDP P HY 7KH IQHA) DWRQ
Z I@\H DVD FDVH MG WH 0 XVHXP R 6 HFUMBXYHMGH “+RXAHR / HDYHV/™
Q7DD JRXQEQ) WHRIAWFDCSHYSHAWHHY RQWH \SHFLLIEMAVR $@DQDV
SRWFRP P XQWP HP RY [WDP HZ RW . H 1lQAQIVZ LGD@Z XVWR GVFXWWWH
H | HAWYHGHWR WH DGRSWG DWW IHVIQ DGAMQ) WH BHOMRQ EHE HHQ
WY FROARYHWDCKHUMRI H DQG HP RARQY

( WNB" VB B V3K WGHOAQ-+HWIHB6FHEH  $QDOMYDQG

P DU HP HOAR FXGMUDCKHUMI H DV DSIHG D 8 QYHWIW FXUHO® YWY 3K
DVIKH 8 QYHUW R 7LDQD -+ HUMWHMY LOYHVA) DMVWH Z Dy $EDQD LV
FRQURQAY WH GUDR\ R FRPPXQW E\ WP HP EHUQ) WWIVSDWAR W GLI EEXOV
SDWAMRXI K P XVHXP V DQG B\ WDQURWP L) SOFHVR WDXP D IQR \WVR
PHPRY 6IGFH \KH KDV FRIERIDMG DVD KHIMA H SIDPWARGHUZ W

) RQED] IRGH 6 DQ DV SHUG FRQRP 1D GHI & XGMUD [Q SURVIFWIQWH | HT R
KHUMIU H FXGMUH DQG FRRSHIDWRQ * XD IVFR |RXQGHUR WH \VBIDQ&: KDSWU
R WH $WRFIDWRQ | RU& UMFDOF HIMBI H 6\WGEHV

b3
e EENE
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TKIONQ) $11HPNQ-+HUMBI H $JHQEDV 7KH ( P RAYH 3RZ HUR 1 DUDWY +IWRUHY
R ' HPRAWDP DWHIMBIHGEMMY 4BCES &OHFNT - XM / IHEL) 8 QYHWW

(P RARQ/P DAMUDQGWH. \VRR P DWYUIRUDFFHWQ) XQGHWBQEQ) DQG
XMQ) KHIMIH 7KH 1Q GHQFH KRZ. KHUMRI H VP DGH DQG UH P DGH LQFRQMBQN/

QHI RADWRQ/RYHUP HDQQJ) YDOH DQG SRZ HU DQG WH \KDSH KRZ KHIMBI H LV
XVHG DQG SRMRGHG LQWH \RFIDADQG SROWFDADUIHD  W/RQD WURXI K

HP RARCDAQHWR HOAQ FHWIQP HDQQIV YDOHV DQG P HP RUHVWDWKHIM H
FDQEH FUHDWG DQG \KWIAGHG 930 DER WURXJ K HP RARDCHQ) DI HP HQW
WDWGL HHQADQG SUREDE® DQ RQVAE DRVRY DSSURSUDW DG

LOWKP HQB@ H FHBAQ WP V DQG DUDWHVVR XVH RUSRMQAD® P VXH WHP
| RUMHURZ QDI HQEDV , Z DQAR DU XH WOWHP RARQY LQGHHG P DWMULQ WH
KHUMIU H SOUYHYH DQG WDVWMIGNGQ) DI THPAYNA. VR XQEHWWBQG WH

G QP [EV GWRDGHV DG SRMOADAEMXSWRQVR KHIM H \SDFHVDQG WH
FRQHTXHGFHVWLY KDV RUMH SRIMWFVR KHIMIUH % P HDQVR 6V\BDXQY

& KXUFK 10Q) UDQN XWADQG WH BFHQAIQUWWHVIQ* HIP DQ VR OEHDQG

SURP RM D KHIMIH R GHP REUDR\ DAR EXWRAH FOMYHO DURXQG \WH VW,
TXHWRQKRZ HP RARQY DERXKHUMI H VWAV DUH LQXMKP HQB@ HG R DGYDGFH
SRONFDODQG IGHRB IFDADI HQEDVRHUWH SDWDQG KRZ  1QWMUD KHIMIUH
WV DUH XVHG VR P RELD) H HP RARQY/WDWGELIYH WHVH DI HQEDV ' HP RQMDWY)
WDWKLWRUHVR GHP REUDR\ DUH WHP VHOHV QOQFHG GIYHWH DQG SRWEQ
QWRDQV, SRIIKDWEMXSWRYY FRXQMUDUDAYHY DQG DI RQWME SGUDOP
DU \J QLLIEDQAFRP SRGHQN LQWH SURFHWHVDQG SRIMEVRI KHIMIIH $QG WDW
WIHVH DU DI [HAMG E\ DQG QWMD) Di I HAWHP RARQYUHI DUEQ) KRZ KHIMU H
PHPRY DQG P DWUDCFX@MUH DUH SHIFHYHG DQG SRMRGHG LQD AYHYH DQG
FRP SB[ ZR(@

4 BCESB &CHFNT IV D GRAVRIDAMVHDUFKHUDQG WMVHDUFK DWABIQADVINH
QMIDIRDC (IDGOW & HOAH IRUMH WG R & XBMUH * &6& DWXWMY
JIHEL) 8 QYHYW* IHWHQ * HPDQ ,QKHUUHVHDUFK SURWIPKH Z RIVRQ
FX@MUDCP HADWRQDQG WH G QDP IEVR KHUMI H P DNQJ DWAMY \SDFHVR
PHPRY ,QBILHGE WH IQQRYDWH P HWMRGRBI\ R HP RARQGHE RINQJ \KH
DIP V\R LOYHVA DWW WH HP RARDODI | HPWYH MGH R KHUMBI H P DNGQJ
SURFHWHV DQG WH AYHYH DQG LQEMGXDCSHYSHRAWHY RQ KHUMI H \SDFHV
WDWP SDPWERM WH SRONFVDQG XVAVR KHUMRI H

AHM
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6FXCGWR WH 1DWRGV7UDXP D 7UDXP D 0 HP RY DQG WH 7KDP P D\DW
0 DWDFUH O HP RUIDBBFXGWMUWH  ( IVBVSICHBO 8 QYHMW RI = DUDZ

7KH\ HDU ZIOPDUNWH W DQQYHIDY R WH W R 2 AREHU
7KDP P DVDVWD DWDFUH 7KLY/ WDXP DWE HYHQACRWRQD LQ GAMG GHHS Z RXQGBVRQ
WRVH LOYROHG EXWDAR KDG D SUR RXQG LP SDPWRQWH 7KDL WMGHQAP RYHP HQW
\LJ QLLIEDQA FXWIACR) DPRP GXUQ) WDVWAP H ,QUHP HP EUDGFH R WLV \ADY LE
FKDSWULQ 7KDLKIMRY D P HP RUDOFXGVMUH FRP P HP RIDW) \WH 7KDP P DVDW
0 DWDFUH Z DVFROMKAMG LQ 7KV KPMUH WBQGV DVD SRZ HUXO

P ERCR WHWDXP D H SHIHGFHG E\ \WH 7KDLWYGHQAP RYHP HOAVOX@IQ) RQ
WHVH SUHP VHV WY SDSHUDL XHVWDVIKH P HP RUDOFXGVMUH VHLYHV YAMBO

| XQFWRQYDVD WM | RUUH BPWRQDQG KHDXY Z KIB! DOR \SDUNGQ) GVFXWMRQY
DERXWP HDQQ) DQGMJI QLIEDGFH 7KURXI K TXDOMYH GREXP HQADQDOMY
WY UNVFDUFK H SBUHVWH X P ERTE P HDQQJ VDQG CDUDWHY DWRFIDMG Z W
WH P HP RUDOWHUWE\ HQUFKIQ) RXUXQGHWWEQEQ) R WDXP D DQG FRIDFWH
PHPRY 7KH WG VFRSXVIGFOGHVR! | LELIDOGHVFUSWWRQY DUNKKEMP HQN
GMJI QSURSRDY \SHHFKHVIIRP GHAEDWRQFHUHP RQHV P HAD FRYHDIH
QVFXWQ) ERM WH P HP RUDCDQG WH WP HP ELDGFH R WH P DWDFW DQG
YAMVRUBMEZ VDQG FRP P HQVIIRP RQIEH SDMRPV WDOR [GFRISRIDMV
DFDGHP IE DCDOVHVR! WH P HP RUDOI LB V GREXP HQBUHY SHYRQDODUDWHY

IR 1RP HUMNGHQADPWYIVA DQG UHBDQASRTE, GREXP HQN UHDWG \R
P HP RUD@) DMRQ 7KURXJ K D WHP DWE DQDOMY LY SDSHUHYHD® UHFXUIQ)

WHPHVR JUH KHD@Y UHFRYHY MVWFH DQG UFRGFMWRQ H DPIQQ) KRZ
WH P HP RUDCFRQCHFWWDXP D Z WY FRBPWH P HP RV % LOMI UDALY

HBOP HQVR KIMRY DUFKIWRMUWH DQG SU FKRBI\ WLV UVHDUFK FRQAEXWMV\R
WH | HGVR WDXP D DQG P HP RY WYGHV LOVADWY) KRZ 7KDL WMGHQADPWHMV
KDYH FRQ URQMG WHUSDWAMURX K WLV P HP RUDOFXG\YUA

( VBVSIHBOLVD ) ICSIGR VFKROUDQG HGXFDRUI REXMQ) RQ6RXAWHDWSMDQ
KIWRY DQG SRMFV & XUHQMD D 3RWERPRIDGSHVHDUFK ) HBZ DVWAH 8 QYHYW
R : DUDZ IQ3RDQG * LOVH SEUQ WH UHI IRQVIQMYHPWRQ/R KIMRY
SRONFV DQG \RFIDCP RHP HON +H KDVWFHO® HDUHG KIV3K'  1Q7KDL
BWAEHVIRP & KXDBQ NRDS QYHYIW LQ 7KDIDQG Z KHUH KLY UHMVHDUFK
FHOMUHG RQWH GMVFRXUH \KURXQAQ) 7KDLGHP RFUDF\  \KXGHQAP RYHP HON

DQG SXETE P RQP HQV SUP DUO FRFHOADWY) RQWH SIRMVR DQG
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BRP HWP HV W/ LCHYIMRE® | RUWH SDMWAR EH | RJ RMAQ HVSHALD® LI \WWH

SUMHQAY R BMWKRULLLE 3DBMAIDQ 3R HP RY 1Q$GDQD 6KIEQVO IGRU
GABIO #FD UE *0LNBBS 8 QYHWMWR $P \WMEDP

7KLY SDSHUFUMED@® UH GFWRQ0 DUDQCH +IWFKVWHRY Rl SRWR HP RY Z KHQ
DSS@HG R WH FROM WR' RFFXSIHG 3DBMACH DQG IQGRQ) \R GRN/DVWINH
SMD@'R P HP RY WXGHVDQG WHWDXP D GRP LODWG YHWMRQR! +REFDXWV
PHPRY 7KV SDSHUDSSTHWRVH WHRUIHVVR WH P HP RV Rl DOLDNED DQG
VWA WDVDOL DNED KDVDQRWICDWY PRPHONQ  \ HADVDQHYHQAY
QRWFRQ ICHG VR WH SDWDQG SURBQI VIQR WH SUNVHQAZKLY IV GHP ROMIDWG
WURXJ K D FB\VH BDAQ) DQDOMVR $GDQD 6KIEGV QRYHAD ICRUGHIIO
LOMADWY KRZ WH CDUDWYH R WH QRYHQAY HYIGHQADG RUIDXP D ICKHUMIGFH
LQRFFXSIHG 3DBMACH DQG WH H I HPWMY KDV KDG RQVKEVHT XHQW
JHGHDARQY W SURSRVHG WDWINH Z RP HQIQWH \E R SDIWR! \WH QRYHIDUA
FRQGHAWG WURXI K WHUSRWR HP RUHV DQG SUNVHQAGD: H SHIHGFHVR DO
1DNED P HP RUHV\WDWDUH DPWYDWG WWURXJ K P GHP RQE DI | HAWYH GHMEHV
\IXFK DVWH \KURXQEQ) OQBWFDSH WP HODQG \RXQG |, WHDWA WLY\R WH
FRFHSWR SRWR HP RUDOXRUWERY  SRWR HP RUDIDEVHFH DQG QRQ @HY
GHP* PRUH DEAWRD® GRNQ) DVWH URBI R WH DUFKIYH DQG RIDCKMARY [Q
WH 3DBMAIDQ FROM WXV GHP ROMIME \WDWINH DEVHGFH R D SOFH DQG
WH KRP H DVZ HODVWH DEVHGFH Rl D GHIDHDWRQR! DOL DNED KDVFWDWG D

FRQAMXRXV SRW? HP RUDCB DEMAMIDQ \XEMFW

#SDl UE *0L\BBS \KH KHU KRGV\Z R EDFKHBUGH] UHVI RP WH
SQYHYWR $PWMEDP UASHPWHD LO+MWRY DQG' XWK OQI XDJ HDQG
FXGMUH & XUHQUD \KH IV HORDIG LQWH UVHDUFK P DUMUV/ MDY 6\WGEHVDQG
LQWH I LY HDUR! WH GXDCP DWMUV -+ HUMRI H DQG 0 HP RY 6\MGHY ERW DW
WH 8 QYHYW R $PWMEDP  +HUBM-DUFK | REXVHVRQWH IQMDPWRQ/R
KIRY DQGPHPRY  Z W D | REXVRQRIDCKMRY  DQG WH LOMYHPWRO/R
JHIEHU OMRDOP DQG UHP HP EHUIQ SDWWEXOLD 1Q SRWW FRQ GRWIHI IRQY
\IXFK DV1 RWHD,HDQG | RWP HU<XIRWDMD DQG 3DBMACH
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0 XMF IQWHO IGGBI R & RA@AW/KHEWH R 0 XME 1Q" LI MRCBURSDI DQED
4AVNBO1SBTBTU 0 DDVAIFKWE QYHMW

0 XME FDQURWEH VHSDUDWMG | IRP FXEMUDCKHUMR H Z KIEK | RUP VD FRIDFWYH
IGHOMV ,QWH GLIMBCHD P XME KDVDOR EHHQXVHG DVD VRRAQ SURSDI DQED
DQG P\ EHULQ RWP DWRQZ DUDWH Z KHUH WM DQG GRQ WIW DRVRY X\VH ERW

DWRDORY VDG WDAMRDP XVE \R GHYHBS FRBPWH P HP RY DQG FRQARO
WH SXEQF RSIQRQ 7KLY UMHDUFK LQYHVAI DWAVWH ADWMI LE GHSE\ P HAR' P XME

DVD Z HDSRQIQ G MPAQ RWP DWRQZ DUDW | RFXMQ) RQKRZ W DQG QRQ
\VEAM DRVRY GIYHUDI H WDGMRDCP XME DG WRIDORQ VVR \KDSH FROBFWYH
HP RWRQVDQG P DQSXOW SXETF RSIQRQIQFRQMP SRIDY J HRSRIMFDOFRQ TFW

8\MQJ DPI[HG P HWRGVDSSURDFK FRP EIQQ) FROMQADDOWY FDVH WMAHV DQG
GVFRXWH DQDOMY WH UMADUFK LGHQNIHY SDWMDVIQKRZ. P XMEDCHBP HQN DUA
GHIEHDMO HQJ IGHHUHG VR WIJ J HASHFLLIE HP RARCDAAVSRQAV WDWIHQ RFH
SURSDI DQED QDUDMYHY 7KIVVXG. Z LOXVH FDVH MG, R WH 5X\WD 8NIDIGH Z DU
&KIGD DIZ DQWQMRQYDQG FRP SDIMRQZ WK QRQ WM J IRXSVIQ G MO
SURSDIDQED 7KLY BMHDUFK Z L@H] DP IGH P XME FRQMQAIQ GLI IMBCSURSDI DQED
YIGHRV\SUDG RQSOMRIP V\KFK DV<RXXEH 7Z IWMU ; DQG ,QMIIWDP  7KH WXV
\KRZ V/WDWP XME [V QRARQD XVHG | RUHQI WHQQ) CDWRQDAGHQMY DQG
FROPWYH \RTEDUN EXWDOR D W J HAMR SROUWDMWRQ DQG P DQSXOW SXETF
RSIQRQ/ 0 XME FDQHYR\H GRWBOID SUGH 1HDU RUDQI HU Z KIFK LIVWHQX\VHG \R
\XSSRWWFHYILQ SRONFDADI HQEDV 7KLY UVHDUFK FRQAEXWV\R WH GMVFXWIRQRQ
WH Z HDSRQ] DWRQR HP RURQVIQFRQ TPWDAR R THYQHZ LOWI KWIQR KRZ
GJMICP HAD IVFKDQI Q) WH Z D\ HP RARQVDUH P REIMAHG LQ SURSDI DQED

AVNBO 1B TBTULVFXUHM GRQJ D P DWMYIQ$ W DQG +HUMAI H DW) DDVAIEKW
8QYHYIW 6XEBQKDG D EDFKHRUQ+IMRY 1URP 8 QYHIAVBV 1 HJ HUL<RJ\ DNDWD
JQERQMD +H Z URM D EDFKHBRUWIHMY DERXW,QERGHMD 3RDQG YDWADO
SHOMRQGXUQ) WH&RG: DU ™G XUWHQ® KH | REXVHVRQE RQHIDURQ
DQG' HFRRQVDWRQR! 0 XME LQ3RWFRBQDCE RXQAHV +H Z DVDOR IQMIMG 1Q
UM-DUFKIQ) 0 XVIE DQG 3RIMEV WH IQMYHPWRQR! 0 XME 7HFKQR®J\ DQG
3RONFV DQG \WH UHDWRQ EHVE HHQP XME DQG IGHQM +H Z DVDPWYHO LOROHG 1Q
\VHYHUDOEMFXWIRQY DQG UMVHDUFK Z WK \RP H DUV IGFOIGQ) Z WK 7KIQN7DON
FRIDERIDMG Z W' XK 1 DWRQDCR. SHUD DQG P DQ RMHLY
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0 XME 0 HPRY DQGO LJUDMRQ 7KHUBRBIRI P XME IQEX@IQ) VREEDUW DQG UMOHFH
Z WIQWH GVSOFHG . DWKP IUL3DQAWFRP P XQW . J 53BIB +.8

TKYVVNMG. H SRBVKRZ P XME VHYHVDVD YHWHO RUHP RARQDOSMIHGFH \RIEDUW DQG
DVHQH R \KDUHG SXUBRVH Z WIQWH GMVSOFHG . DVKP LLL3DQAWFRP P XQW | RTBZ QY
WHURFHGH IO IQWHHD®  V ,QWH IDFHR G\SOFHP HQVKHIM H SUDPWEHV
SDWEXOID P XVE KDYH EHFRP H YMPAQ SUAHYIQ) FXGMUDAP HP RY DQG UHQ RUFLQY
FROPWH IGHOM/ $VUDFNQ) QRMV P XME VHYHVDVD | XQEDP HQBCP HDQVE\
Z KIFK SHRS®! H SUAW DQG P DIQBIQWHUNRFIDADQG FXGMUDAGHQAN SDIWWFXOLD (Q

WP HVR FUMYDQG FKDQIH 7KLY BM-DUFK H, DP IGHVKRZ. RIDOADGIMRQY OUEDOMHP HV
DQG P XMEDCBUDPWEHY KDYH EHHQXVHG VR | RAMUUHMOHGRH DQG VREEDUW WDQFHQEQ)
WHWDXP DR P LJUDRQ

3FTFBD 2 VFTUPOT
+RZ GR OUEDOMHP HVDQG P XMEDQ RIP VH SUAW/P LI IDMRQ \KYYDODQG LGHQAN
+RZ KDVP XVE [QWH . DVKP 1L 3DQEMFRP P XQW HYROHG DVD RRA RUP DIQEIQQ)
KHUM H DQG | RAMUQ) D \KDUWG VHQH R SXIBRVH LOH| LGB!

. FU PEPWHZ

7KH BM-DUFK Z IOQHP S@ D P I[ HG P HMRGVDSSURDFK

e (WQRIDSKE ,QMYHZV ,QMYHZ VZ W H IBIG . DVKP ILL3DQEWFRP P XQW P HP EHY
SDUEXDLD WRH Z W D P XMEDCEDFNI URXQG Z LGH SEUH P XMEVURGH QI DP 1O
JDWHUQIV Z HEAQIV DQG UHDI LRXVFHBP RQHV

e (WQRP XMER®J IEDCE QDOMY 7KLYV Z LGH DP IGH OUEDOMHP HV SHURWP DQFH FRQM W
DQG P XMEDARWP VIQH| B

. $UKYDGHHDUFK 6RXQG DQG YIGHR DIFKIYHV LGFOIGIQ) WFREQIVIURP | HWAIDO
FHUP RQHVDQG | DP IO HYHQWV Z LGEH XVHG VR WDFH FXGMUDCP HP R DQG WH URBI R
P XVE QP DIQBIQQ) KHIMRIH

4 HQIGDBCDF

7KVVMG. Z [QFRQAIEX\M R HMGRP XMERBJ\ DQG \RXQG DUFKIYMWP KL KD KW P XMEV
URGI LQSUMVHYQ) KHIMIH WHQ RIFIQ) IGHQMY DQG EXICIQ) FRP P XQW \REEDUW 1Q
G\SOFHG SRSXOMRQ/

. J B3BIB IVDQHBPARQE P XME FRP SRHU HGXFDVRU DQG P DMMUY MXGHQAIQO XME
DQG 7HFKQRBJ\ DM 8 +1VUNVHDUFK H SEUAVWH IOMYHPWRQR! KHIMII H P XME \RXQG
DUFKIYMP  DQG FXGMUDCP HPRY [RFXMQ) RQWH ,QAD $VDQHGEXFDVRUDQG P XVE
SURGXFHU 0 IKIVSHFID® HVIQUHQMSUHMY DUFKLYDAP XME WURXI K HBPWRQE
SUIRGXFWRQWIFKQTXHV EGIQEQ) ,QEIDQFOWIEDO! ROIMDGAWRQY DQG \RXQG A IMP
FXQMW +1VZ RINH DP IGHVKRZ. P XME FDQSUVHYH LGHQM | RMMUBMOHGFH DQG
UHVKDSH FXGMUDOCDUDMYHY Z W D SDUEXOUI REXVRQWH FUHDWH XVH Rl DUFKIYHVIQ
HBPWRQE P XVE

X
<N  AHM
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FEHWN #HOD/AR(ETA ETE
3DHO &RG: DU+HIMIIH6MAV 0 DQDIIQ) +RM P RARYY

7TKH &RG: DUZ KIFK HP HJHG IURP WH XQHWBIG DAD(FHVR WH 6HFRQG: R

: DUKDVRQD WBHFHQ® EHHQHP EUDFHG DVD SHIRGRI IQMHVWAZ IWIQKHIMBI H
VXYAHY 0DQ &RG: DUFRP SGf HVZ HIH VHFUIHWDQG WHUH RUH XQNIRZ QR FIMADQ
SRSXOWRQ/ EH RUH WHUGHP LU DWRQ 2 WHY DUH GHHP HG XJ® DQG WHH RH
X DOMG B\ UMGHQVIQWHUYIFIQW 7KH EXXOHIMIOH R WH & RG: DUIQ

: HAMQ( XURSH Z KiBI DWRFIDWG Z W D SHYDMYH | HDUR QXFGDUZ DU RUFRQ @RW
HVFDOMRQ VR WQHP RAR(D@ \XSHYHGEHG E\ 6HFRQG: RW: DUKHIMBIH Z KIEK
Z DVP RIH AUHAW® FRQLHAWG VR @/HG P HP RUHVRI WDXP D DQG W QI RWP HU

: DUDZ 3DRPWP HP EHY RUCDWRQVEREHIY WH 8665 \WH FROAQANKUHDWR
LQDMRQZ DV RP QSUHVHQN <HVWWWH UHFHQAGHP LUl DWRQ DQG KHUMI H] DWRQRI
PDQ &RG: DUMWVZ DVWDSIGD IRBZ HGE\ WH 5XWDQDJ J IHWRQRQWH 8 NIDICH
Z KIFK WNQEBIG J HRSRIWFDOMQURQY 7KURXI K WHVH VWV KRAHP RARQVR! | HDU
DQJ HU DQG GHVSDIUDUH NHSWDOYH DQG DRWYHD XVHG IQWH J HRSRONFDQJ DP H WDWY
VENQ) SOFHWCED 7KLY SDAHY LOH SBUH KRZ WH FXGMIDAKHIMWI H R WH & RG

: DUXVHGWRGD " : KDWIR®GI GR UIMHDUFKHLY DQG FXDVRWYIQ P XMHXP V DQG UHI IRCDO
DVZ HODV (DWRDAPXMUDOKHUIMRI H P DRI HP HOABD\ 1QWH CDUDWYHY DQG
SUHVHYDWROR WH FXGMUDOKHWMEI H DWRFIDWMG Z W WH & RG: DU +RZ FDQ
WHRUHV Z WIQ KHUIMRI H DQG P HP RN WYAHY DWRFIDWAG Z W | RUH DP S®! KHIMRI H
ASEP DR\ DQG DI RQWAE P HP RY FRQAIEXWM R UVHDUFK RQWH FXEMUDCKHUIMZI H RI
WH&RG: DU

#PEM BCETFO V& XUDVRUDWAH 1 R -XVBQG +IMRUE 0 XVHXP UNSRQUE®! | RUWH
&RG: DUO XVHXP DVB( * $1 OHVWZKH5(* $1 IHEXQNHUI DFLON Z DVFRQIKAMG
VHFUMD IQWH VR DFFRP P RGDWM WH' DQWK J RMHP HOARI | IEIDY DQG WH
UHJ QQ) PRODUK IQFDHR D QFBDUZ DU W2 DVRSHHG \R WH SXETE 1Q
YRACFRP SBMWGKHUZK 1Q  DWSDERU 8 QYHWW RQWH \RSIE R FIMIDQ
SUHSDUHEGHW DQG 5HI DQIHVWEKH SXEQKHG +YIV DIRP NIWHQNRPPHU | DWRP IE
ZDUFRPHV ZIW * DGV3UAW Z IV 8 @ 9DWUNH 6DQG ( JHVARY 1Q

19G) PMIFS/ FI SIOH IV&KDIUIQ& RQMP SRIDY ( XURSHDQ+IMRY DVINH 8 QLYHYW
R 6WIY 7RIHWHUZ W' USDP $EHWDWL DWRQDA XVHXP V6FRBQG 3, KHZDV
&R, RQD OU H SIRWPWRQ 0 DMUDDIQ) WH&RTG: DU IXQEHGE\ WH $+5&

$+ 9 7KH SIRMPADDOVHG P XVHXP FRBPWRQY DQG GASO\ VDFURW \WH
8. DQG(XURSH FRYHUQ) HYHYWIQ) 1URP P IOV DQG \RAIDCKMRY VR \WFKCGRBI\

DWDQG GHMIQ R XQGHWWBQG KRZ WH &RG: DUP DMUDQVHG LQD \SHFLLIE
DWRDAFRQOM WDQG DWH DPWD KRZ IWHDWUAVIQP XVHXP VVRGD:

KANB  PFZ VWWDF XN VKDV UAVKEMG LQD VRROMRUP X\VHXP D SRSXOUERRNRQ
&RG: DUSFRQG DQG DQHAWG FRBFWRQRQ&RG: DU XVHRBJ\

AHM
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FHON  #QD7 AR RTA BT

5PSHSN 4 CFVF ( VUPSN TFO IV DQ DUFKDHRE IMADQG D WMADUFK SUR HWRUDWINH
1 RZ HI IDQ, QUM | RUS XGMUDO HIMBI HSHV-DUFK 1,. 8 +1VHGEWG ERRN/IGFOGH
+HUMJ H DQG 6 X\WIICDE®! 8 EEDQ ADQY RP DURQY ' HHS & WAV SRXBIGI H

DQG +HWEIH ' HP RADF DQGWH 3XEQF 1 REE $SSURDFKHY 5RXVBIGIH

* XWNRUP VHQ LY WH CDWRDOFRRECDVRUI RUNH $WRFIDWRQR! & UMFDOH HUMI H
6WAHV—7KH 1RZ HI IDQ&KDSWMU $&+6 1RZD\  +LVUH-DUFK HP SKDMYIVRQ
FX@MUDCKHUWER H P DQDJ HP HQADQG SROWFV KHUMI H DQG SOQQUQ) XUEDQKHUMRI H
KHUMRI H BRAMV [P P LI IDQAKHIMI H LI LEX@KHIMI H SXEQE DUFKDHRBJ\  DQG WH
KIMRY R DUFKDHRBJ\ : W KIVI RFXVRQWYG IQ) P HP RUDYDQG FRP P HP RIDWRQY
KLY/ UVHDUFK DOR [QMUDFHVP HP RY \WYGEHVDQG P XVHXP MGV

%S 3WE VBOYK. T ' HSDUR HOAR +IMRY S QYHYW R $PVWMEDP  FXWHQN
UHV-DUFK IVRQWH' XK RBIIQ1$72 V' XDOADFNGHFMRQRQ 7KHDWUL XFODU
YRFHV WH (XURPOMMBI FUMYR WHOW ~ VDQGHDW® V' DQG WH DQW
QFBDUHYROMRQR WDWHID + 1 HDUHUBVHDUFK | REXVHG RQWH ( DWW\ HWY

VUK J®IRHY HPDQ VIXMHEHREHQ DG DVZ HODVWH OXQ@FK R
2 WSRO DVMVHHQIURP WH 11 RQ: KM +RXVH 7RI HWHUZ W | RXU
FRODJ XHVKH SXEQKHG WH ( A\ FBSHAD R WH&RG: DU 5RXBIGIH

#FOEF 7SFTVWGHG W FHQMY +IMRY DAINH 8 QYHUW R 8 WHFKWDQG

DI\MZ DBV, QM DWRDCE HOMRQY DVYH SRWYUDGXDWM & T HQEDHOQQUAMW [Q 7KH
+DIXH $1\WMUZ RINQ) DV+HDG R & RP P XQFDWRQVIQVHYHIDCP XVHXP V KH LV
ZRNQ RZ IRIRHU  \ HDWDWIKH' XK & X@MUDO-HIMII H $JHQR. SDWR WH
0 LQVAY | RUSXEMUH TRGD\ ' HOUHVIYZ RINQ) DVERW DQ,QMIDWRIDCE RREDRU
DQG D SIRIWDP P DQI HU +H W\SHFIDO HG 1Q,QERGHMDQKIRY DQG FXGMUA
KHMIHR WH W F IQ$MD DQG ( XURSH GMRDQAKHIMI H P OB KHWE H DQG
SRW\Z DUKHIMIH & XUWHQW KH IVEDAQ) DB WP UWHDIFK LGFOEQ) D

FRP SDPWDMA) SURIUDP RQ&RT: DUKHUMA H WV IQWH 1 HMHDQGY

S #SUH#BINE IVDQ$\WIMBQABUR HWRULQ-+ HUMA H 6\WGHV DQG + IMRUE
$UFKDHRBJ\  $DUKXV8 QYHWAW +HUUHVHDUFK | REXVHV RQWH KHUMI H DQG
DUFKDHR®J\ R FRQ@FW6KH IVFR ( GMRUQ&KIH R WH 3DOWYH ( A\ FBSHAD R
& XEMUDO HIMI H DQG & RQ @AW+ HUERRNVLGFOGH ADMRP 1Q) +HIMIH IQ
WH) RP HU<XJ RWDMD 6\ GFKURGRXV 3DV 3DOWDYH Z M * XD YBGHWFX DQG

) DGFHVFR 0 D ] XFFKH® $1UEDQ+HUIMA H & KDBIQ HV & RP P XQWAVDQG
BXWHICDE®!' HYHBSP HQAV3DOWDYH Z MK 0 DUH / RXAVH 6\ 6ZBHQHQDQG

/ RFDWDY) 8 UEDQ& RQ @AW/ RFDWY 8 UEDQ&RQITFW (WQFIW 1 DWRIDOP DQG WH
(YHUGD. /RQERQ 3DOWYH O DFPLMQ ZIW: HIB 3X@Q 6KH LV FXWHD SDWR
WH (8 +RU RQIXQEHG' * +7 1( 7 SRWFWKWEY _ GLI KWCHWRK HH

X
<N  AHM
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N - HOL- BMRES
6SDFH \SIUMDQG FXGMUH 0 DQLHWIMRQVR %I DV 0 [RUMF6SDFH 1Q

SRPDQDQPXME 1BVMB. MBEJD 1DWRIDCGBFDGHP\ R 0 XME * KHRUKH
' IPD

7KH\KDSIQ) R WH 5RP DQDQFX@MDAGHOM DQG [P SEEMD R D (DMRDO
FKRRCR P XMEDCFRP SRMRQZ DVP DGH SRWEGI E\ DI WP IQ) DQG

UFRGALEY  \WH DXVRFKWRQRXV| ROIBUE GIP HOMRQ\WR WH IRWP VR WH

© HWAM XURSHDQ FOMWEDOADGMRQ 7KH SURFHW GUYHQE\ WH \FLHQWIE WG,
R WH SRSXOUWSHYRH IQWDWMG GXUQ) WH [ IWAGHFDGHVR WH W
FHOMY DVZHODVE\ WH LQMI IDARQR DXWHQAE XUDCP HBRGHVIQR WH
FXGMUDOHSHYRI R WH WP H | RXQG W1 X@P DQLHWEMRQ LQD P RURW LGDO
P DQHU LOWH Z RINR WH UHQRZ QHG FRP SRHU HRUH ( GHVFX

DQG OWUI HHIDMRQY 7KH SHYSHAWHVR WH SKIBVRSKHUDQG SRHW XFIDQ
%UDID — RQWH IRBIR XQFRQFIRXVI DPVRYDQG WH H I HFWR WH
IVDAE P DA RQZ RUWR DIWRUWH P DQLHWEMRQVR \WH \SDWDO HHIY
LQ5RP DADQFX@MUH—Z HIH VR FRQ P HYHQP RUH IWRQ) © WH [P SRUBGFH
DQG WHBNDGFH R WH \SLUMDODOHY HP ERGHG IQ5RP DQDQI RBIBUH 7KH
VJQUEDGFHR WH SOIQ DVD \SDWDAKRU RQR' 5RP DQDQ\SILWYDON

RU DQED@® DWIFKHG R SRSXOUJ HQUHAV KK DVWH GRIQD DQG WH EDMG
WH GHIP MMRQR WH GRUMHHIY GQLQY  DQG P HDGFKRD DV

SUHGRP [CDQVEMA LQ GFDOHSHURILH UASHPWHO R \WH P LRUME \SDFH
KL K DQG LQGH QWO XQEXOMEY  DQG HQGERZ HG Z W WH \SHFLLLE DFFHQNVR
DFHWRIQVHOHR GHVAD  WH\WMP 0 IRUSA DRAMD® GV QOWY WH W
R D EDIG WDW FROUGHHG DQH SUWRQR WH 5RP DQADQMWUDO\RFLDO
KIRUFDCDQG FXGMUDOTXIQMWHGFH DVD EDFNI URXQG | RUWH P DQLHWEMRQ
R WH DQFHVADCDUH MWAYRP H R WH %00 IDQ FRRUECDWV WDWKDYH EHHQ
DSS@HG | RUGHFDGHVIQFRQMP SRIDY 5RP DQDQDWWDVZ HODVIQWH P XMEDO
I HG



1BV . MED E HDQERU VD P XMER®J\ JIDGDOWR WH 1 DWRQDO
$FDGHP\ R 0 XME * KHRUKH' IPD 1Q&GMLDSRFD HDWQ) KHU3K W@l —
\KPPDFXP OXGHIQ DVINH \DP H LOMBMRY | RBZ IQ) WH SXETF
GHHQH R KHUMHMY HQN@IG 7KH FKDP EHURHXYUH R WH FRP SRVHUS GLIDQ
3RS 7KH P XMFR®J IEDIDPMW R 3DXD 0 OGQKDVP DQLHWMG BFHOD

WURXJ K KHUSUVHGFH DWQMIDMRIDAFRQ HIHGFHY Z RIWKRSY DQG HYHQW
\IXFK DV 3UWGFISBVR 0 XME &RP SRIQ) (WR Q& RQMP SR™9 [@QIXV—

/ MOXDQD WH "6 WP XQG TROGA™OMIDWRQDGB\ P SRXP R

0 XMFR®J\ &OMLDSRFD QMIDWRIDD XME 7KHDS\ 6\ P SRXP
&OMLDSRFD 7KH 6FIHGFH R 0 XME — ([ FH®IGFH Q3HURWP DGFH
%D RY DQG KHUDMR SXEGFDWRQ/ LGFOIGHY DWFGN L BXIDY

\IXFK DV"0 XMED™6\WGD 8 QYHUMMYYDEH 9RODL WH 9X@MDR \WH
ADQIODQAD 8 QYHYWR %D RY 0 XMER®J\ 3DSHY WH ' RARDD
YROPH 3WRFHHAQIVR WH 5RPHR* KWFRIDI [X 6\P SRXP R <RXQJ
6FKRDLY & OMLDSRFD DVZ HONH YROP H HQVBIG $\SHRAM \IWDMAFH
\QFUHDSLD FDP HIDA. D FRP SR MRXGL$GUDQ3RS  ~6\WIMAE DVSHRWIQWH
FKDP EHUZ RIWR $GUDQ3RS™0 HADO XVED 3XEQKIQ) +RX\VH & GMLDSRFD

Q 3DXD 0 OAQNRACHG WH FRP P XQW R WH 1 DWRQDCS FDGHP \
R OXVE * KHRJKH' IPD 1Q&GMLDSRFD DV6FHQNIE SHVHDUFKHU, ,



N - HOL- BMRES
% ZUWR IRPPDQ®Z ZDVODIG $ \RWEHPRDGGR HYW P DIG {6 RFIDO

(PRARQ/IQ W &HQMY &] HFK 5RP DQAE +RD] HVDQG WHUSHFHSWRQ
UBNCPSUPCX " &] HFK $SFDGHP\ R 6FIHQFHV

$VIQ CHWDC® \WDQE KRD HV WH &] HFK' YOU. U &b DQG=HBIQ +RWD

0 DQAFUSWXQTXHO P ILIRUWH XVH R 3ROIRQI M LQWH | RUP DWRQR P RGHD
( XURSHDQ (DWRDFXEMUHVIOWH W FHQMY  HYHQZ KHQIWFRP HV\R \WH
WRUIQ) R EDMDOHP RARQY +HUH | HP IQCH VHOWW DQG P DVEX@H

SURZ HW/DUH | UHTXHQWD SIWMG DI DIQINMH ELARAVGHWR HGHP IHV Z KB DW
WH\DP HWP H 1QQXP HIRXVFRP SDUMRQ/VR DQP DO WH. DOR GH ICH

WHP VHOHV DU DIQADWU ) LD® WH DER HWBEQK FKDUDPWMUMAE J HQBV
KHURE 3 DB FKDQN Z W 2 \WWDQE EDUS [ LI XUHV 3HP DB OUEDORQI Y \WDW
DU J IDGXD® JDIQQ) D BHSXIMRQIQKLI K QMDA

BVEADY |URP WH IG-D R \KDUHG HP RARQVDVDQLP SRWDQASDWR \WH
| RUP DWRQR (DMRQDAGHQMAAY 0 LRVDY +WRFK WHDIP R WLV SDSHULY
LMD R H SBUH WH UHBYDQABRFLDCHP RARQM [QWH 0 DQWFUSW I[FOGEQ)
\SHFLLLE FDVAV\XFK DVWH [ DOR WH P DWDUFK\ UHSUVHQMG E\ 3UGFHW/
/IEXWDD DQGWH FROMKFWRQR FRP P XQW IQWH KMRUIE @YH R
DQFHWRY 6HFRQED WH SDSHUDIP VR \MMDWM WIHVH \RFIDGHP RARQ/DV
UHSUHVHQMG LQ @MUDVWUH Z IO FRQMP SRUDY J HQGHUHG DQG [ HQR®J IEDO
FRFHSWR 6 OME QDWRQDCSRHW QD Z 1GHU& HQADG, XURSHDQ FRQM WOXN
. DUDGPLE . D] IP IHJ %RG L W.Z W KIVHP SKDVYRQZ RP HQV\RQI\4 [QWH
DEVHIFH R 3RDK KHIRE RHV HF  7KHHP HULQ) P RGHD& ] HFK QMIDWUA
RWH W FHQMY WXVDSSHDY QRABDWVDVD \SHFLLIE SDVWR WH

WDQUIDMRIDA, XURSHDQKIMRY R \RFIDCHP RARQ/

UBNCPSYPCX " IVD VHIRUP HP EHUR WH QMMM R &] HFK / MDY DW
WH &] HFK $FDGHP\ R 6FIHFHVDQG D IHBZ R WH $ G DQGHUYRQ

+XP ER®VW RXQEDWRQ DVINH 8 QYHWIW R 5HIHQEXU  +H Z DVD YMUWY
SR HWRUR 6OYEE WYGEHY DVWIKH 8 QYHWMAVR 9HQFH 3DGXD DQG 1 DSBV
MDO +H LV SDUMEXDUD [QMIMMG LO5RP DO (DMRDOP Q& HQAD XURSH
IGFOGAQ) 2 WIDQWP DQG (DWRQDAHSIEVDP RY) 6@YW DG ELORQ) XDC& ] HRK
DXWRWY DOR DVWH HAVRUR WHZ RIWR -Lt* X'D

AHM



EION - HGL- BUIRES
2 SHUD DV,QEQJ [EG! +HUM H IQUXWHY (P RWRQ 0 HPRY  DQG 3RMFDO

&ROMOMRQ . BSF #FSBFIT /RIRQB6FKRROR ( FRQRP IEVDQG 3RMEDO
6FLHQFH

2 SHD DVDQIQBQI IEGI KHIMNH IVGHHS® HOBQ GG Z W SIRFHWHVR

HP RARQDCBURGXPWRQ DQG FRBIFWH P HP RV, QUAXWHY D FIW Z KHUH FXG@MUDO
LOMYMARQY KDYH BQ) (DY DWIG Q) XME SRONFDODQG [GHRBJ IFDOKILWDQG
WQURQ/ RSHID VHYHVDVD SUM®U HG VW | RUH, DP LQIQ) WH DI I HAAYH

QP HQIRQ/R KHIMIWH 7KLY SDSHUZ LOH SBUWH KRZ HP RARQ/DQI Q) | URP
QRWEO LD DQG EHBQI Q) VR FROMWEMRQ DQG H FOMRQ-AKDSH \WH Z D\ VRSHUD
VH SHIHFFHG LOMMARDOHG DQG P RELOVHG LOXWWHY

7KLV SDSHUZ [@QMURI DWW WH URBIR- HP RARQYLQWH GHJ RADWRQR RSHIDV
\VEAMV DV FXGMUDCKHUME H WURXJ K VHYHUIDOFDVH MXGLHY 7KH BHYROWRQDY
®UDR DQG SHURP DWH IRFHR /D0 XHA GH3RWLIDMHYIQ  WH
HP RARQDOMRCDGFH DQG FRQMP SRIDY GHEDWAV\XURXQEQ) UHSHURY
FKREHV DVZ HODV [P SHUDABY DFIHVUHYHDCKRZ RSHUD KRX\VHV RSHUDW DV
\SDFHVZ KHUH HP RARQY DUH DQG FDQEH ADWU LEDE FROMKAMG

LOXKP HOBQHG DQG UMMG © KHWHUWURXI K. UH FRQILIXUMRQ/R BHSHURY
IXQAQ) SRIFIHV RUDXGHFH HQJ DI HP HQAKIDWAT LHY RSHUD LQWYMARQ/
SDWWFISDW IQEURDGHUG P IEVR PHPRY PDNQJ  UHYHDEY \WH H \WQAIR

Z KIFK RSHUD DV FXGMUDCKHUMRI H 1V ERW DQ DI | HAWYH DQG SRIMFDCDUHD R

HEFRXQMU

7KLY SDSHUZ RX@ @\H VR FRQAIEXW VR WH FRQ HUHGFH B\ H SRUQ) KRZ DI THFW

LI RUP VWH SUVHIYDWRQ UHOQMHQARQ DG FROMWEMRQR FX@MUDCKHUMA H Z W
UHDMRQVR RSHID ,QGRQJ \R WH SDSHUSRVWRQVYX\MHY DVD FRP SHB FD\H
| RUXQGHWWEIQEQ) \WH Z D\ VIQZ KIFK HP RARQYP HADWM WH HQBQ) BP HOAR
KHWRIH P HPRY  DQG SROFDAGMVFRXYH 1Q D WDQUIDWRDAFX@MUDOSDFH

. BSF #FSOBFST IVD\ RXQ) UVHDUFKHUIQWH | HG R FXGMUDCKHUMR H DQG

( XURSHDQWXGLHVZ W D SDWIRQI RURSHID WMAHV 6KH REVIAGHG D YOFKHBUR
$WVIQ/ 1QI XMWAFVDQG / MDY 6\WAEHVIURP WH 8 QYHUW R $QA HS | RBZ HG
E\ DO DWMUR ( XURSHDQ6WGLHY ADQDMRDDQG * GEDCBHISHRWHV I URP
.8 /HXYHQDQG DQO 6F IQ&XWMUH DQG & RQ TANQD * GEDQ XURSH | RP \WH

/ RQEGRQBFKRRAR ( FRQRP IFVDQG 3RMWFDGBFIHGFH $1WIUI IDGXDWY 1Q

' HFHP EHU 0 DM KDV'Z RUNHG DVWKH ( XURSHDQ3DUIDP HQADQG \WH
&RXGFICR ( XURSH

AHM



FION DE(HAE

+ DXQMG & DQMVHV - XGHBHQDQG WH & X@MUDCGEWKI J ®f | RUAHDOMDQ- HZ WK
GHOMV XQGHUS RILMBEX®! 4 VWFUBCS 4 EFNDL PVB

7K UVHDUFK H SBUHVWH Z RINR -XGHBHQDVD P HAXP WURXIK Z KIEK WH
IUDFVMUHG P HP RY Rl HDUMDQ- HZ VK LGHQWMA XQGEHUS R IV UHQGHUWHG IME®
2 IWQRYHYKDGRZ HGE\ WHIDPH R KIV\WGHQNV—P RICRIEE® 0 DUF & KDJ D@-3HQ
KIP VHO HP HJ HVDVD FXXFIDAILI XUH Z KRVH SDIQAQ VI XQPWRQ B DVI RUP DOXNMGIHY
DQG P RUH DVKDXQMG FDQDVHV QAP DM DUFKLYHVR! D Z RS XQGHUHIDWKUB +1V
YAXDOB{ IFRQHIFRGHVD KIMRY R P DU LD[ DWRQ DVIKH LOMYHPWRQR

-HZ MKGHW %-DUXMDQEHW DQG QRQ 5XWIDQ FXGMUDAH SUWIRQ GXUQ) \WH 6V
SHIRG

7KH IXGQ) BMDUEFK TXHMRQDWY +RZ GRAV-XGHBHJV DWE RUNUH GFVKH
FX@MDCP HP RY R AHDXMDQ-HZ MK LGHQMA XQGHUB RUHWIHSUAWIRQ DQG LQZ KDW
Z D\VGRHVIVHQI DI H Z MY WH EURDGHUKIMRY R GVFUP IGDWRQ DI DIQWACRQ 5XWIDQ
DUV GXUQ) WH 6\BEWAHD' ' WDZ 1Q) RQ6YHBQD YR\ P sV GMMIPWRQ EHVE HHQ
~“UMRDAYH™DQG ™ UH GPRYH™RWEOLD WH WYG FRUMGHYKRZ 3HQVZ RIN
RVFL@WVEHE HHQHBU\ DQG UHFRQMKXPWRQ EHVE HHQP RAQQ) D BMFXTMUIDO

Z R DQG TXHMD GH\ I IWHIDVKUH -DQ$WP DQRVWHRY R FRP P XQEDWH
PHPRY | XUMHUI UDP HV3HQVDWADVD YHWHR! 1QMJ HHIDWRQDAP HP RY—D | UDJ LG
EXVEHUMMQARP R FXGMUDOMDGFH

3HOVOHD H HFOAMRQE\ WH1.9' 1Q  IQWH\WKDGRZ R WH™1LJKWR WH

( [ HEXMG SRHW ™MMDWV KLY Z RUNZ MIQD YIRBIQAKIMRY R MBIGRQ) 7KLY BAMADUFK
DU XHV\WDVBHQV SDIQAQ) VGR GRAWP HUHD VXUYYH KIRY—WH, \SHDNIWS VKK
WH RIHUD SRZ HUXCP HAVIMRQRQIGHOMY PHPRY  DQG WH \SHPADCSUVHEH R
Z KDWZ DVP HDQMAR EH | RU RAWQ

AVWFUBCB 4 EFNDLPVE VD UHFHQAZ W D YBFKHBUY GHI WHH IQ$ W 0 HAD DG
BRALHW I URP / HGHQS QYHIW ' XU WHUMMAHY 6 YHVDXQD | RFXVHG RQWH
TXHWRQ/R P HP RY DQG FXGMUH KDYIQJ) WH 6 RYIEMB QRQDQG SRWAG RYHWB QRQDV
KHUP DIQLQMUHVV 6 YHBCD DIP VR | XUHUH] SGUH WLY DUHD DQG FROAEX\M VR \WH
H SBUDARQR WH 6RYEME QRQ-+ HIMAJ H DQG IW UHSUAHQEMRQ $WHQEQ) WL
FRQHWMHGFH \KH KRSHV\R J DIQIQSIDWRQ DQG GDIQ) DERMVRWHUSHYSHRWHHVRQ
WH FXGMUDCKHUM H



FION DE(HAE

SUHVHIYH & DQERVEH" HVAR HG 7KH 9 MXDO MFRXUH RI 0 DU ICDA) DWROR WH
HHP\ FOWHV FXGMUDOKHIMI H IQ8 NIDICH " XU WH ) WAV HFDGHVR WH 6 RYIHW
2 FEXSDWRQ \% V " QOCB:BOFOLP 1DWR@DCBUHVHIH . \ LY 3HFNHYN/ DYUD

/ DUH \FD®! SURSDJI DQED FDP SDLI Qv DFFRP SDQHG WH J HERFIGDCSRIR R \WH
BRYHWP SHIDAHIIPH 6IGFHWH  V WH YROKHYINDXWRUMEN KDYH DJ J BAIYHD
XVHG DQG P DQSXOWG FXGMUDOKHUMI H DQG WH KHUMZU H P DI HP HQAK WP DVD
UHVRXUFH | RUGHR®BJ IFDAQ OHGFH 7KH P DIQP HVRG R LOMUDPWRQ EHVE HHQWH

6 RYHWP SHUDOAX®! DQG WH KHIMIH R SWMRXY FHQMUHY SUP DU \WH FXGMUDO
P DWUDOMDOHVR FREQ) HG ®FDAFRP P XQUWAY Z DVWH HIDVXUA DQG GHVAKFUWRQR
RENAFW DWYAE DQG DHWMHME FRP SRGHQIV, WP VDQG P RQP HQBICP RQP HON Z HUH
\MUIHG LQR HMGHFH R WHHGHP\ FOWH™EUP HV DI DIQWWH SURBMIUDW XU
WH VDG  VYMGH DPSGVR 8NDIQDQVOHYP M) JRTWP IMQ)

HP ELRGHY \ISHVAY SDIQAQ) DUFKIMWRMUH HF EHFDP H Z IVZHWHV\R WH

H SBMMRQ RSSUHWMRQ H SURSUDWRQ DQG DEXVH RE @ERUHY DQG WH SHDVDQAY
7KH GHYDODMRQR WH FXGMUDCKHUM H EHBQI VR WH \R FD@IG HHP IHVR \WH
SHRS®! SDUD BIG VR WH MWIEDARQR WH SK\ MEDOGHVAKFWRQR Z ROWR DWW
LFOGQ) DUFKIMWFYUH \WH WDQJ RUP DWRQRI DUDFW LQR ~XVH XCP DWUDCOM\WXY
PDQ |RXQEY WPV \WFK DVFKXUFK EHTY Z HUIH P HIMG GRZ QLQR P VO DQG WH
MWALEDWRQI RIVHER W DEURDG | RUWH H | HARYH UHGMAIEXWRQR URXUFHV | RUWH
\RAIDDP FROAKFWRQ HVSHFID® | RUGEXAIDG DWRQ 7KHVH LOMDPWRQYEHE HHQ
SRZ HUDQG KHUMI H IQWH GHZ DIWHMF \RBDOBUDQLKXP DQH LGHRBJ IFDO
SDUDGAIP DU UH BFWMG LQLP DI HV SUP DU SKRRI UDSKV 9 MXDABMFRXH P DNHVIW
SRWE®! R DQDO] H WH SIDFWFHVR WH 6 RYHWP SHIDAM] 1P H FRFHQIQ) WH
LFROMHQHQAXQHFHWDY  DQG SDUD GDQI HIRXV RUMH KT DXWRUMW FX@MUDO
KHUMBIH R SUMRXY FHQMUHY DQG FRP P XQUWEV

" Q0B : BOFOLP VD UM-DUFKHULQWH 1 DWRQDCBUHVHYH ™. \ LY 3HFKHWN/ DYLD™
8NDICH DQG QRQ BMGHOADOHTRZ DVIKH ) UHIFK SHVHDUFK & HQMULQ
+XPDQWAV  6RAIDBBFIHGFHY &()5(6 8$5  &156 0($( 6KHIDFR

| RXQGHUDQG FRRU DQ] HUWH FROMDGGHDFK : RINKRS RQWH +IMRY R WH
+XP DQWAVIQS NIDIGH DQG D FRREWUR FRQY HHIFHVROKIMRY R KXP DQWAV
DUFKDHR®J\ DQG P XWHXP VIQSNDICH 6KHKRTBVD 3K LQ$UFKDHRBJ\ 1URP \WH
QMM R $UFKDHRBI\ R 1 DWRDGBFDGHP\ R 6FIHGFHVR 8NIDIGH +HUBMHDUK
| REXVHVRQWH KIMRY R KXP DQWAV 1Q SDIEXDUKIMRY Rt 8 NIDIGDQP X\VHXP VIQ
WH -V WHYMOMPXHXP KWRY PXVHXP IFRGRIWDSK. P XVHXP VDQG

P XVHXP QDUDMYHVDVD VRROR 6RYIHVIGHR®J\ DQG SURSDI DQED HW 6KH LVD

P HP EHUR WH 8 NIDIQDQ$ WRFIDWRQR! $ UFKDHREJ MV WH &2 0 8 NIDIGH DQG WH

,QMUIDWRDO HGHIDMWRQR! 3XETF +IMRY

AHM



FION DE(HAE

6XEQ@ HDQG $1 1 HAADWAH 6HYMEH R 5H 1 DWRQDE DAWRQLQ3RAB RFIDDAV
(XIRSH &EJJ' CES T +81 5( 1 SHVHDUFK & HQMUI RUWH + XP DQWAV, QXM R
S W IR

/ DU H VFD®! SURSDI DQED FDP SDL) Q/DFFRP SDQHG WH J HQRFIGDCSRIF\ R \WH
6RYIEWP SHIDOHIIPH 6IGFHWH  V \WH YROKHYIN DXWRUMHV KDYH

DJ J UMYHOD XVHG DQG P DQSXOWG FXGMUDCKHUMI H DQG WH KHUMRI H

P DI HP HQAK WP DVD UVRXUFH | RUGHR®J IFDAQ OHGFH  7KH P DIQP HIVRG
R LQMDPARQ EHVE HHQWH 6 RYHWP SHIDAX®! DQG WH KHIMIIH R SUMRXV
FHQMUHY SUP DU \WH FXGMUDGP DWUDOMDOHVR FRBQ] HG ®FDAFRP P XQUWHY
Z DVWH HIDVKUH DQG GHVAKFWRQR REMIPW DURME DQG DHVMHME FRP SRGHQWV
WPV DG P ROXP HQMAP RQXP HQV Z HH VMUHG IQR HMGHFH R WH"HGHP
FOWH™EUP HVDJI DIQXMKH SIRBMBUDW XUQ) WH  VDQG VYMG

H DP SBVR 8 NDIQDQMOHYP WIQ) JROWP MWIQ) HP EURGHY VIISHWAY
SDIQMY DUFKIMWRWUH HE EHFDP H Z IMZHWHVVR WH H SGVIMRQ RSSUHWIRQ
H SURSUDMRQ DQG DEXVH R GERUHY DQG WH SHDVDQW!  7KH GHYDODWRQR! \WH
FXGMUDCOKHIM H EHBQI VR WH \R FD@IG HGHP LHVR' WH SHRSG! SDID GG \R
WH MUMIEDWRQR WH SK\ MEDOGHWKFWRQR Z RIWR DUMGFOGEQ)
DUFKIWPMUH \WH WDQU RP DWRQR! DIDFW QR ™ XVH XCP DWUDOMWXY P DQ
IRXQRY WPV \IXFK DVFKXUFK EHTY Z H3 P HIMG GRZ QLQR P HVBO DQG \WH
IMVIEDWRQ RUVHER) W DEURDG | RUWH H | HARYH UHGMAEXUMRQR UVRXFFHVIRU
WH \RFIDOP FROMKFWRQ HVSHFD® | RUQGXWAIDED DARQ 7KHVH IQMIDFWRQ/
EHVE HHQ SRZ HUDQG KHUMA H IQWH QHZ DWHMAF \RBDQBUDQICKXP DQH
|GHR®J IFDCSDUDGLI P DUH UH GG LOIP DI HV SUP DUD SKRRI UDSKY 9 MXDO
GVFRXWH P DNHVIMBRWE®! R DQDO] H WH SUDFWEHVR WH 6 RYHWP SHIDO

U 1P H FRFHQQ) WH LOFROMQHQVXQEHFHWOW  DQG SDUD GDQI HIRXV| RUMH
IX@Q) DXWRUW FXGMUDCKHUMI H R SUMRXY FHQMUHY DQG FRP P XQUWAV

&E1J CES T3K' ' UKF LVDQDWKIWRIDQ DWWFUME DQG FXUDVRU \KH VD
VHQRUUHVHDUFK P HP EHUR WH +81 5( 1 SHVHDUFK & HQMUI RUWH + XP DQWAV
QUMMM R $ WM IWRY  9%XGDSHWG KH KDG FRXWHVDVD MW SUR HWRUDVH
+IWRY ' HSDWR HOAR WH & HQADG( XURSHDQS QYHWIW RQM P ERTF SRIWFV 6KH
V/WH / DXUHDWM R WH ,J RU=DEHCHZ DU | RUS XEMUH DQG 7KHRY  +HUP DIQ
IHG R QMWL FRQMP SRUDWY DWW ( DWMDDQG & HQADQ XURSH SXETE DWW
\RFLD® HQJ DI HG DWIMRDOP  SRSXOP DQG FUMFDONHRUHY 6KH SXEQKHG
| LYH ERRNY HAWG VHYHUIDOYRGP HV DQG SXEQKHG QP HIRVVHWD\V 6HH KHUQAV

R SXEGFDWRQ/VR EH | RXQG IQKHUZ HEVIM KWB  HGVBQGUDV DUMMRUDQKX
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EIN IJGA ! RHMS

' LJVPAD HADWRQR 3DWYARQO HP RUHY $QDOMQJ 9 ILWDAD XVHXP VDQG' LI MO
$UFKYHVDVS | HAWH 6SDFHV |, BWB 1BTBE 4FFLBB & HOADCS QYHWW R
. DDIND

' LI MICBUAVHYDWRQR! P HP RUHVKDVEHFRP H XELTXMVRXY SUMHQMY P XVHXP V
DQG DUFKLYHV IO YILWWDAQMUDFHVDQG P DNQ) WHP DYDIDE®! DVH P X\VHXP VDQG
QI MIADFKLYHV 6XFK P GHP RQE K P ERDDWRQDQG GRAXP HOEMRQVR \WH SDWV
Z KHQ UHP HADWG [Q GLI MIOSDFHV DFFRXQAYRUWH GWHP LLDWRQR! P HP RUHV
EH RQG \SDWDDQG WP SRIDAERXQEDUHY 7KHVH P HADWG W HIDFW HOVR WH
FRQ @AMG SDW SO\ D \LJ QLIEDQAR®! LQ\KDSIQ) P HP RUHV 7KH SUVHYH

P HP RUHVDQG P HP RUHVFXP XOW HP RARQY ( P RWRQYDUH UHFRQUAKFMG DG
UHQ RIFHG LOGL IMYHG \SDFHV 7KLY SDSHUFRQMP SOMNVWHVH 33HZ P HP RY
HFRBJ I $QBBZ +RWNQY Z KHHQWH GLI MICP HGID WDWDFWDV DI | HPRYH
DUFKLYHV GR GRAMVAFDUY WH HP RARQDCZ HI KR WH SDWEXWFRQABQMD
UHVKDSH DQG LQ OHGFH WHVH HP RARQY WY DQDWKP SVWR WXG. \WH FLUFXOMRQ
R HPRARQY R KRZ P HP RUHVDQG WHUD! | HAWYH HP RIRQYDUH FRP P XQEDWG
WDQP WG RUMIDQU HUHG WURXI K WHVH QL MIAQMUDFHY 7KLY DD Q/Z WK
6DUDK $KP DGVFRGFHSVR D1 I HPWZ KIEK WYGHVWH | LGW R HP RARQY
3DUMRQP HP RUHVDUWH O\ HIHG SDIP SVHWE DQGFRP SB[ 7R FRP SUHKHQG WH
DI HAWYH HQBQ) BIG P HP RUHVR D FDVMARSKH LQWH FRQMP SRIDY P HP R
OQWDSH WH UVHDUFKHUKDVWHG VR DSS® $KP DGVDI I HAVKHRY Z KIFK

D@BZ VWH H SRUMRQR YDUDQAHP RARQ/@\H | HDU KDWHG UVHQR HQVEW
JUH DQG QRWEO LD DABFKIQ) IR \SHFLLLE ERGIHVDQG FUHDWY FRIFWH

LGHQMAEN 7KURXJ K \IXEK WHRUMDWRQ \WH UHVHDUFKHUDQDOVHY WH P RELD) DWRQ
R HP RARQVIQWHH G MBCP HP RY \SDFHV Z KIEK DUH DOR G (DP IF DQG
FROAEQ® WZ UMAQ 7KUIRAIK DQDOMQ) WH  3DIVARQS UFKLYH DQG WH

QL MICP XVHXP V1Q,QED DV@H DUFKYHVR! DI T HAWLY SDSHUH] DP LGHVWH
3DUARQV HP RURDD WLDH  7KH SDSHUMXYKLI KT KWWH DI | HPWYH | DP L) R
RUDCKMRUHY \XLYDOMMP RQHV SKRR IDSKV DG YIWYDAP XVHXP H] KIEIWDQG
WHUIP SDPARQZ KDWHP RARQY FROADH VR FLUFXOWM LOWH SUVHQ

, BVWZB 1BTBE 4 FFLBW VD SHWDUFK 6 FKROUDWNH' HSDWR HOAR ( QI @K
BFKRRCR +XP DQWAVDQG/ DQIXDI HV & HQADCB QYHWW R . DIDVIEND

. DOEXUDJ L +HUGRAVRIDOMHMY | REXVHV RQ 3DURQ | LEWRQ DQG \WH FREFHSVR
P HP RY DHWMHMEV 0 HP RY 6\MGHV * HQEHUDQG 6H XDOV DQG Y%RG. 6\WWAHV
DUH RIWHUGRP DIQVR! LOMUHW

AHM



EIN JGTA ! RHMS

(P RARCQDQ QI DI HP HQAIQWH & UMFDGH FKIMQJ R 9 IRBIQABDMW - $ TBCB
4] MHZ] SQYHWW R $P WMEDP

QWH DIWUP DI R \WH IQMOMRDOGHWIKFWROR P HP RY IOMMARYYDQG
FX@MUDCKHIM H VWV DVZ HODVR SHYRQDAERFXP HQEMRQ DQG P HP RUDELID
OUQ WH - ZDWIQYRQD DG +HJHIRMQD WH DYDIDEIOW DQG
DFFHWIELOV R SHWHQADUFKLYHV KHG RXAMGH WH FRXQAY EHFDP H FUXFIDA RU
DI HPWG FRP P XQWAVVHHNGY VR BFRQUKFWNHUNKDWIUHG LGHQANA DQG
UFOIP WHUI UDRPMUHG SDVV 0 RAYDWG E\ WH GHHG | RUIQ RWP DWRQDO
UHSDUDARQ SUDFWARGHLY DQG VFKROW Z RINQJ - Z IV \IFK DUFKLYHV KDYH
GHAFDWG QRIBEG! H | RWVR UAMONQ) H IMAQ) DUFKLYDOXAKRMUHVDQG
SURFHWHV 7KHUZ RINDIP VR GHYHB:S FUMFDOVHD UH GPWYH DUFKIYQ)

P HWRGREJ LHV WDWRWMUMKUIMG DQG KRVSIMVBE®! DUFKLYDCHQALRGP HQN

FKDUDFWUL HG E\ P XGYRFDOW HP SRZ HIP HQVDQG WH UAWRIMRQR KXP DQ
QLI QW | ROWRVH UHSUAVHQMG [QWH WHFRGV

( QI DI HG DUFKLYDCSUDFWEH LOYROHV BHFRQM \WDQ@ L) DQG P RELQ) 1) DARFIW
UHFRBVIRUSXISRHVR HYIGHGFH KXP DQUI KWDGYRFDR\  \RFIDOMVWEH DQG

PHPRY ZRIN W/ GHHS® [QMWE ICHG Z IV WH DUFKIYIVAY EDFNI LRXQG

SUR FWMRDAQMI UW DQG IQMIDPWRQY Z W \WH P DWUDY LQWHUFDUH : KHWHU
D~ FXGMUDAQIGHI'RUD ~SUR HFWRDARXAMGHUIMR \WH KIWRUIEDOFRQM WDQG
FROMQAR WH BFRGY WH SHYRD DQGDIHGR R WH DUFKIVASD)\ D SYREO
URGI LQ\KDSIQ) WH RXAFRP HR WLV SURFHW

7KLV SDSHUH], DP IGHVWH HP RARQDODQG EHKDYIRIDADQGVWDSH R ~WH IQAMGXDO
DUFKIYIVADQG WiH DUFKLYAMADV DQIQEMGXDONQHWA DWY) KRZ \WHUHP RARQY
IFOGQ) HQJ DI HP HQNVGHWIFKP HQMGRWEOID DQG [P DI ICDWRQIQ GHFH WH
FUDWRQR QHZ P HDQQI VDQG KHS DFFRXQAYRUWH J DSV DQG MBIFHV LGKHHQWV
IQUFREGVR YIRBIQASDWN

$ TBCB 4[ MHZIWVWH & KIH $UFKIYMADQG +HDG Rl +XP DQ5LIKW3URI UDP DW
WH %ENHQ2 6$ $UFKLYXP DW& HQADG, XURSHDQS QYHWW LQYXGDSHWVO IHID
+H LV IQMUIHIMG [QWH DUFKLY] DWRQR KXP DQUI KW UHFRGY WH BHSUAHQEMRQ
DQG P HP RUDD DWRQR P DW DARFIMWAV IQWH DUFKYDOSDFH DQG WH URBIR
GRAXP HQBMRQIQWH J @EDOMH XI HH H SHIHGFH $VD 3K FDQEGDW R \WH
$+0 DA8Y$ &\DED H SRUHVWH URBN UASRQUELDAY DG @ MMRQ/R
DUFKLYHVIQP DQDI Q) WH KHIMIJH R DQGWDQURP IQ) P HP RY SROAFV UHDWY
\RR P DW DARFIMEV FRP P MG GXUQ) WH UHFHQAZ DY IQ%RVQD DQG +HJ HI RYICD

AHM
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, DP WH J H-HIDWRQWDWZ. DVADIG VR WD R | WH QKW 7KH DI | HRARYH 1P SDRRI
D P ICRIW EDVHG FRP P XQWDWKIYH . BHEBWICB 8 JIOFLXTLB %&-X OQBL

11IFRDXV & RSHQIEXV 8 QYHWW

&RQADY R WH SHFHSWRQR! DUFKLYHV DV REMIPWYH DQG FRG BHSRVRUHY WH
DUH \RFIDOFRQM WDCFRQWKFW Z KIEK DUH \KDSHG E\ SHRS®I DQG P XD
\KDSH WH SHRS®I DWRFIDMG Z W WHP 2 GH DVSHAAR WIVAER Z D\ KXP DQ
DUFKLYH UHDMRQKLS IVHP RARQY $11HPWH LP SDFW DUH SDUEXDUD HYIGHQAIQ
FRP P XQW DUFKLYHV— J UDVWIRRW [ QGHSHQGHQADUFKLYDAQMDWYHY

RYHZ KHP [QJ ® GUYHQE\ \XFK DIl HFWDVSDWRQ D VHQH R P MRQDQG D
VHQHR  1QMEH

$@MHVH | DFVRY DUH FRQGHAWG Z W \WH * HUP DQO LQRUW SHVHDUFK & HQMU-D
FRP P XQW DUFKLYH GVFXWWHG LQWH SDSHU 7KH DUFKIYH LVEDVHG 1Q2 SR®I
3RDQG IQWH W LIRQR! 61BMD DQG VI RFXVHG RQUHFREQ) DQG SUHYQ) \WH
KIMRY  1[GHQAN DQG WDAMRQVR WH * HIP DQP LGRUW IQ3RDQG

7KH SDSHUSUHVHQN Z KDWDI | HAWH [P STFDWRQ/ DUH FDUWIHG E\ WL IQGHSHQGHQWV
KHIMJ H HQG-DYRU $ 1 HRWH FDWI RURV GVFXWHG LlQWH SDSHUDUH HJ - WKW

DQG P IMAKWAVMDXP D \DW DPWRQ VHQH R P MRQ Z HDUGHW | HDU FRGFHWD)

7KH SDSHUGVEXWHV LQYHIA) DWRQY FDULHG RXADV SDIR \WH SURMFVT 7KH

IP SDPAR! [QGHSHQGHQAFRP P XQW DUFKLYHV™ IXQEQ) 1DWRIDO
6FLIHGFH & HOMU . IDNRZ 3RDQG  Z KIEK DIP VR WXG. DQG XQGHAMDQG WH
\RFLDADQG DI | HAWYH LP SDFWR! J UDWIRRW DUFKIYHVIQ3RDQG 7KH SURVIFY
G-V QHG DVD P X80 FDVH WG, Z W RQ WM YIMW\R WUHH 3RDK FRP P XQW
DUFKLYHV DQG TXDDEMYH LOMYLHZ VZ M DUFKYMV FRIERIDRY GRRYDQG
XVHY

%S . BHEBWICB 8 JJOFX TLB %5-X QBL IVDQ$\WMWBQABUR HWRUDVKH ) DFX@V
R +IMRY 1IFROXVE&RSHOFXV8 QYHUWIQRX  3RDQG  +HUBHDUK
LOMUHMNLGFOGH FRP P XQW DUFKLYHV DQG WVHDUFK P HWRGVIQ DUFKLYDOFIHGFH
6KH DXWRUHG P DQ  SXEGFDWRY/ LGFGAQ) D P RIRIWDSK RQ3RDK FRP P XQW
DUFKLYHVDQG P DQDJI HG \E R WVHDUFK SURWIPW RQWLY \KEMFW,Q \KH
DRMG DVD 9 MW 3UR HWRUDWE XHHQV& RBUH & IW8QYHMWR 1HZ <RWN
B6KH Z RUWFBVHD Z IW \WH & HQMUIRU& RP P XQW $ UFKIYHV : DUDZ  DQG LV
LOROHG IQLOMIDWRIDAFRRSHIDWRQ LQ DUFKLYDAVHDUFK DQG HGXFDWRQ

0 HPEHUR 6RFAIHWR 3RDK $UFKIYMV DQG , QMIDWRQDCR RXGFIARQS UFKLYHV
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EIN IJGA ! RHMS

&DUQY |RUWH' LI MBCBDWA) HP LA WIEVR! & DUH LIQ& WY HQ-+MRUDQ/
(QDIHPHOAZ W' LLIEEXQY : ,, +HIMIH  4UFQl BOF EF 4NBWF /HGHQ
8 QYHYIW O QA R -X\AFH DQG 6 HFXUW/

" 1L EEXGDURKLYHV DUH HP RARQD® FKDU HG E\ P RUDCDP ELJ XIW FROFWH
MBIFHVASDQRQ) J HHIDWRQ/ DQG \FDUFH 11D P HQMG DUFKYDOWFRBY
RIMWHIZHZIOH SBWH  KRZ WH G MUDWRQR WHVH DUFKLYHVIQ

FRP ELCDWRQZ W WH X\VH R P DFKIGHBDWIQ) 0/ LQWDQFUSWRQ DQG DQDOMY

IVFKDQI IQ) WH URBI R FIMY HQ KIMRUIDQVIQNIRZ BIGIH SIRGFWRQ DG~ ZKDW
SUDPWEDQ) XIGHV DUH GHHGHG | RUBHM-DUFKHLY DUFKIYIMAV DQG KHUMRI H

SIRHWRPYZ KRDIP VR Z RINZ IM FIMY HQY KIMARUDQY RQ G IMYHG GlLILEXAV
DUFKLYHV

) LYAVD / VBINHV RYHUVANY Z KIEK KDYH WDAMRQD® EHHQ SHURWP HG E\ FIWFHQ
KIWRUDQYZ KR YREQMHUWHUMP H VR DQDOVH FRBIPWRQY1Q SDUFLSDVRY
SURWFW ) RUQWEGFH OUHOQ XDIHP RGHY //0 V FDQEH XVHG IR W
DQEREMRQ %-MGHVGHVFUELQ) SRIMQADCEMD@Y DQG HWILEV\KWRXQAQ) W[ W
DQEREMRQE\ //0 V—I RUQXBFH WHUXQUHIDELOWV —, GMVFXWSURP SW DVDQ
HP HU HG VEANIQWH SDUWFLSDVRY UHVADUFK SURFHW

6HFRQG DVVHHQIQWH' XK SXEQF GHEDWM VKURXQEQ) WH GLJ MY DWRQR WH
&HQADCS UFKLYH | RUS SHAIDO XUWAFWRQ &$9% P DNQJ GlLIEX@DUFKIYHY
DFFHWIE®! DQG VHDUFKDE®I WURXI K 0 / SURVIGHV ERW KIMRUEDOYDOH DQG
HWLEDOFKD@IQ) HV\VKURXQEQ) DFFHW FROHQWUHSUMVHQEMRQ DQG WH | HDUR!
U \WAJ P DV DWRQ 7KHUH RWH D 1 HP IQUAHWIEVR FDUH | UDP HZ RINVKRX@ LG RIP
QI MIOHVHDUFK P HWRGREJ LHVRQWMG LQ) HP RARQYDQG KHIMBI H - & HQMUQY
FDUH UASRQUELDN DQG FRP P XQW HQJ DI HP HQADIP VVR P W DW KDUWP DQG

| RAMUHWLEDCDZ DUHGHWIQ G VBCKHUMRI H Z RIN

%S4 UFQl BQF EF 4N BV VD UM-DUFKHUDWAH ' XWFK O LAV R -X\VAFH DQG
6HPXUN %-MGHVKHUZ RINIQR EHYHREXUMW \KH LV DVFICDWIG KRZ FIMY HQY
HQIDIHZ W GLIEXWV: : ,, SDUWWWURXIK SO\ | XODQG FRIERIWYH SUDPWFHV
+HUZ RINLY.J URXQGHG LQVFIHGFH DQG WIFKQRBJ\ WGEHV | HP IQVWAHWIEVR FDUA
DQG FUMFDODUFKLYDOKMGHY ,QKHU3K  \KH WYGHG QHVE ROHG G VXY DU

P HP RY FXGMUHV +HUEDFNI URXQG LVIQP HP R DQG GLI MICP HGID WEHY
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3DQGHO * GU\LQ) : DUDQG5HVAR) WO HP RY 7KURXIK ( P RARQY
&RP SHWY 0 LOMY +HIMM H DQG & RQMP SRIDY & RQ@WQSXWID

$V5XWIDNZ DUQS NIDICH KDVHQMUBHG W W\ HDU XQGHWWBQAQ) Z KDW
\XWIBIQ/ DQG SURSHY W GU WP DR\ IQ5X\WMD LV DVFXXFIDAVH DP1IQQ) Z KHH

DQGKRZ MFDQEH FROMIMG 7KH J GULIEDWROR! P LOMY KHUMR) H—
H\SHFID® WH 6HFRQG: R DURUWH* UHDVBDWRWE : DU—KDVEQ EHQ
D NA LOXKP HQAR \WEM SURSDI DQED EXVWIGFH \IP (OUHP RARQDO
DM LHV KDYH EHHQ GHS® HG VR BU IMP [} H WH ~6 SHFIDOD LOMY 2 SHIMRI™
692 IQ8NDICH &XUWHQAR! | LELDOCDUDMYHVIQ5XWID VHHNVR UHQ RUFH \WEWM
GUIMP DR B\ GDZLQ) DI HAWYH FRQGHPWRQY EHVE HHQ SDWDQG SUVHQWY

Z DY \KDSIQ) SXETGF HP RARQVWURXI K P XVHXP V H] KIEIMRQY FX@MUDA LI XUV
DQG J IDWUIRRW P RELD) DWRQ

7KLY SDQHOH SBUAVKRZ P LOBY KHUMI HY DU J BULIHG DQG FROMUMG 1Q
P XVHXP \SDFHV XUEDQVRFIDAP RYHP HQNV DQG SRSXOUFXGMW 7KH SDSHY
UHVHDOMH WWQURQY EHVE HHQ WV GUYHQP HP RY SRIWFV DQG DAMIDWH
HP RARQDCHQ) DI HP HQVZ IW \WH SDVV7KH SDSHW\SHFLLLED® H| DP IGH KRZ
KIRUFDOHIDVKUH DQG J IDVWRRV FRBFWY) SUDPWFHVIQ. DIQ) DG

GHI RADM TXHRQY YIEWP KRRG DQG GVSOFHP HQVG6H YD KRZ 5X\WDQ
P XVHXP VHP SB DI | HAWR \KDSH SXETF SHIFHSWRQ/R WH 692  6HUNRYD
DQG KRZ KIMRUEDOHHDRW HQAFRP P XQWAVIQ9\ ERU SURGXFH
GHSROAFL] HG\ FWHP RARQD@® FKDU HG YMRQVR! P LOBY KMRY  5XVDQRY

) XUHU WH SDQHIFRQUGHWY WH FRQOMIMG G DR\ R LRFNP XMEFLDQ9 INRU
ARL Z KRH P DI H KDVEHHQERWM FR RSWIG E\ WH \WW | RUP IOV} HG
SURSDU DQED DQG WHFOIP HG B\ 1DQVDVD MP ERIR IQGHSHQGHQAP HP RUY

DQG WMMEQFH . RBAVQN

% DQDO] Q) WH DI | HAWH AP HMMRQVR Z DUFRP P HP RIDWRQLQ P X\VHXP
QSO V J IDWIRRW KHUMRI H SUDFWFHV DQG SRSXOUFXEGMUH WLV SDGHO
LOYHVAD DWAVWH P HFKDQMWP VWURXJ K Z KIEK WM CQDUDWYHY VHHNVR FXGRDWM
HP RARCDODWIIFKP HQ/WR Z DU DVZ HODVWH Z D\ VIQZ KIFK GFDCDRRY

HQJ DI H LQP RUH DP ELYDBIQAVFUMEDODQG BMMWEQARP VR P HP RY Z RN



FEIN AOVHHEING IUTARY( BERTACE

&ROFWY $JDIOM VXA 0 MIB 4F[ CFVB 8QYHWIWR $P \WEDP

7KLY SDSHUH DP IGHV\WH HSIMMP [E FRQAWRQR! KMRUEDCHIDVAUA 1

. DIRQIWDG |RP H® ( DWBUXWID WURXI K WH J IDWUIRRW SUDPWFHV R
SUYDWM FRBPRY : KDWY HDPWMG Z KHQZ DUMRSKIHY DG VH] HG SURSHWNA
WDQURP QR FRBFWEBN 7KH SRW RWG: DU, 6 RIHBHVAMBP HOADQG
X IMP DWE HIDVKB R WH UHI IRQV* HUP DQ SDMWASURGXFHG D @QGWDSH

P DUNHG E\ JDSV MBIGFHV DQG DEVHIFHV-ERWM P DWMUDCDQG GVFXWIYH

' Z Q) RQWHRIHVR GWDQG WHFRYHY  WH SDSHUQHMAI DWWV KRZ
FROFRY WDWHP EG! 1 U P HOQVR' ( DWBDAWDQKIWRY VR HYRNH D
SUNVHGFH IDMHUWDQ UHFRQUAKAAD | DFVWDCSDW 7KHUFRBPWRQY FRP SUVHG
R \DODJ HG HYHYGD. REMIPW RSHUDW WURXJ K \IXJ J HWARQ DQG DI | HFW
FUDWY DQLP DJ IGHG VRBOW R D SOFH DQG IWFRP P XQW GMWV,QWH
SURFHW QHZ \ P SDWIHWE FRQCHPWRQY DUH HWIEQKHG DQG FRBIFWHY
SURGXFHG 7KLV WDQJ RUP DMRQ KRZ HYHU LV SUHAFDWG RQSXUL\ L) REMFWS
\RFIDCELR] UDSKIHVVR UHGHI RADW \WH DP ELJXIW R 6 RASMBVAWBP HQADV
FDXJ KWEHE HHOVE R DI HFLHY MEWP > DQG SHSHWDWRY 7KH SDSHUGFDWA
WLV GHI RADARQLOWH P RP HQAR SXWDV FXUWHQAIQMMRQR! 8NDIGH DQG
QDZ VFREFOMRQ/DERXVINH SRMQADOV R \XEDGMQKIWRY VR GYHU H | IRP
DQG UMMAINH QDUDWYH R SRZ HUIQ UHJ DU Z W WUMRIDCREFXSDWRQ DQG
SRSXOMRQ GASDFHP HQWV

0 MIB 4 F[ OFVB IVDQ$WRFIDM 3UR HWRUR 6RFIREBJ\ DVWKMH 8 QYHMW R
$PVMEDP +HUUMVHDUFK | REXVHVRQWH SRIWFVR P HP RY DQG KHIMBIH 1O
WH | RWP HU* HUP DQWUIMRUH WDQU HUHG VR 3RDQG DG WH 6 RYIEWB QRQDW
WHHEGR : : ,, WOMI UDWV\RFDOBMADUFK DQG \WH DUW R WHYHDOMH
XQSRN\HQ DI | HAWH DQG HP ERGIHVP HP R DQGWDXP D R GASOFHP HQADQG
GASRWHWMRQ



FEIN AOVHHEING IUTARY( BERTACE

$ITHPNQWH 6HMEFH Rl 6\VBW 3URSDIDQED 692 ([ KIEMRQYDQE 0 XVHXP V
" CBTWBTB 4FSLPVB %HBI HG 8 QYHWUW

7KLY SDSHUH, DP IGHVWH XVH Rl DI T HPWQ P DIRUSURSDI DQED H] KIEMRQY
DERXWNH 692  LOSXWDQP XVHXPV +RZ DUH WIHVH H KIEMRQ/RU DQVHG'
+RZ GRWH FUDW HP RARDCHQ) DI HP HQADQG DI | HPWIMURXI K FREXY

IP DIHV \RXQGV' +RZ GRHV\MYDI | HFWMRY' +RZ GRHVDIIHPNQ

SURSDU DQED H] KIEMRQVGLIHUIRP DI IHPWQP X\VHXP VR PHPRY" $1WU
5XWD VI XQWD®! LQMMRQR 8 NDICH 1O Z KIEK WH 5X\WMDQ WM FDQY
D~6SHFIDAD (MY 2 SHIDWRQ ™MD ~6 SHAMDQDID 9RHQCDID 2 SHDWD™
RU 692  SXWIDQKWRUEDCP XVHXP VKDYH EHFRP H DQLOMKP HQAR P LOBAY
SURSDIDQED )P $SUD  \RWHHWGR DWBDW  H KIEEMRQY
GHEFDWG \R WH Z DUQ8 NIDICH Z HIH KHT LQ5X\WIDQP XVHXP V 7KH

~0 HMRGRBJ [EDGHFRP P HQEDWRQVRQWH & BWDWRQR! ([ SRWRQ/RQWH
+IMRY R \WH 6SHALDAD MM 2 SHIDWRQLQO0 XVHXP VR WH 5X\WIDQ

) HGHIDWRG™ DQG WFLHQMNIE W{ WR \WH / INOFKHY , QUMM R & XG@MUDO
DQG 1 DWUDOF HIVMBI H H STFMD SROARXNKDVAH | REXVR VKK

H KIEMRQ/LY RQWH HP RARDAQROHP HOAR YMVRLY ,QUHDONV KRZ HYHU WH
GHIWH R HP RARQDAP SDRRQ YMVRY GHSHQGBVRQWH DP RXQAR UAVRXUFHV
DYDIOEGI VR WH P XVHXP  7KHUH RUH RQD WH P DIRUH] KIEIMRQ SURWFW RQWH
692 DUHWK® DI IHPWH WH H KEMRQ/ 1$72 &KIRIEGIR & XHWV

~2 @@ 1D] WP ™=DOHVIBP 9HG ™) DIV XOR WH & RHIDQN ™ REDW—
5XWID +MWRY DQG 0 RGHOW ™0 HP RY IVEWRQ HIWDQT7IP H ™P X\VHXP VR
"WH 692 KIWRY ™Q6DUIDWRY DQG 1 KQ 1RYIRIRG Z KIFK Z I@EH DQDOWHG IQ
WLV VXG

" CBTUBTB 4FSLPVE IVDQO $ 1Q0 XVHRBJ\ DQG3IRMAWRQR & XGMIDADQG
1 DWUDCHHIMIH 6W3HWMUYEXT QMMM R &XTUH LV FXWHQ® D 3K
VXGHQAIQ+IWRY DVWAH 8 QYHUW R UHBIHTG ' $$' VFKRDUKIS Z W WH
SURMFV -+ ARUEDOD XVHXP VXQGHUSXWD DQG 6V 3URSDIDQED R : D™
\KSHWMHGE 3R ' U. RUHID . R F] DO



FEIN AOVHHEING IUTARY( BERTACE

" HSROWF] DWRQRI O lOAY +HIMWH WH&DWHR 9\ERJ " WLTBCES
3VTIBCPW %HBI HG 8 QYHMW

7KH 5XWIDQO LOMY +WRUIEDGS RFEW DQG RMHUWEW RU DQ] DARQYSURP RM
D \SHFIDO HG FRGFHSWR 5XWIDVP IO KMRUEDCKHIMBI H 3URSDI DWW
WLV IGHD WURXI K W] VERRNY P RQP HQNV DQG | HWRYD® KDVEHHQD N
REMPWYH R WH 6 RFLEW Z W W DPAYWAV IQMQUL I IGFH DBQIMCH
WH EURDGHUP LOU DWRQR! \RFIEW +RZ HYHU WHH R | LEELDOGMVFRXYAVDQG
WHUDWRFIDWG HP RARQYFRH, IMAZ IW{ DEMIDWYH [RWP VR P HP RY DQG

HQJ DI HP HOAZ W WH SDWWS$QLQA XIQ) FDVHYG. IVWHVRZ QR 9\ ERU 1Q
WH/ HQQI DG W IRQ $VD EREHWMRZ QZ MY D GLDP DWF DQG YIRBIQAKMRY—

IGFOGQ) \WH FRP SBM GHSRUIMRQ/R W SRSXOMRQIOWH W FHQMY—

9\ERJ B\ WH  V KDGWDQU RP HG IQR D RXUMNGHINIDWRQ FHQAMHG
DURXQG D FRQGAW WHH ™ MH @H™IMRQR WH 0 IGEBI $IHV 7KV\KLWZ DV

| DFOMMG B\ WH\RZ QVZ HBUAHYHG  We W FHQMY DUFKIWRMUDO
P RQ®P HQN [FOAQ) 5XWDVRQD : HWMD( XURSHDQ MBI FDW@I DVZ HODV
WH FU-DWAW DQG HQJ DI HP HQAR GFDCFRP P XQWAVRI KIMRUEDAHHDRRLY

DQG GFDAKMRUIDQY 7KH SDSHUZ LOFRQUGHUKRZ P OB UHFRQMAKPURQ
| HWAYD® DUH RU DQJ HG IQP RGHD9\ ERU Z KIEK VRXFK XSRQQRARQD WH

~1P DI LDV ™R P DOV OQG R WH 0 GBI $J HV EXVDOR X\XD®

K\ SHERDAFL HG HSMRGHVR WH™J B R 5XWWDQDUP V™ RUH DP S®! WH
FDSWUH R WHVRZ QE\ 3HMUMH* WDWQ  \WH"3HWUW0 DGRHXYBV™
IHIYDO W LOEH \KRZ QKRZ YDURXVIRP VR HP RARQDCSHIFHSWROR WH

P LMY SDVWAIQMYHRWIQ WH (DUDWYHY DAQG SUDFWFHVR BHHDRVRY DVZ HO)
DVIQWH SHFHSWROR WH SXEQr

" MLTBCES3VIBCPWIYD 3K [Q+IMRY  SRWERPRDAMHDUFKHUDVWAHBI HG
8 QYHYIW +1V UVHDUFK IQMUBMNVLGFOGH P HAHYDDP WMGEHY FUMFDO
KHUMIU H YAV XQYHWIW YGEHY KIWRY R P HAHYDCBRWY DO-+H LV
FXUWHQ® Z RINQ) RQD SURWFVW3RMAFL HG DQG' HSROWFL HG* ®EDO

0 HAHYDOP IQ5XWD  — VMIUDQAE\ * HED +HQNHO) RXQEDWRQ



FEIN AOVHHEING IUTARY( BERTACE

5RFN-+HUVR H %-\Z HHQO HP R DQG 0 LOMU DARQ & RQMIMG / HI DFIHVR
9 INRUARLIQSXWD " MYBCES , PWMTQL %HBI HG 8 QYHYIW

QFRQMP SRIDY 5X\MD DVZ HODVDFUIRW\WH SRWMERIHWSDFH RHR WH
P RWAHQGEXUQ) DG LQ OHQADCFX@MUDA LI XUV-AKWRAGHG WURXI K 1 DQ

QHE RINAV9 INRUARL WH [FRQE URFNP XMELDQZ KR URVH VR | DP H IQWH
8665 GXUQ WHOW  V 9HIDFXOUP HP RUDY GHAFDWG \R AR=—R

Z KIEK GR] HQVH MAKQ 5 X\WMD—VHYH DVSRZ HUXQDH] GHP*“ PRUH 7KHWH
WV DUH CRARQD GNHG GLUHAWD R ARLKIP VHD EXWDOR R @FDADQ
FRP P XQWAV SHIRQDOIMRUHY DG WH HP RARQVR WRXDQGVR SHRS®! $W
WH\DP HWP H ARLVSXETE LP DJ H KDVUHSHDWGD EHFRPHD WM R FRQ@FW
IO5XWMD +MV\RQ) ~3HBHP HIM™& KDQ) HVMEHFDP HRGH R WH NA DQMHPV
R WHYRBWD D 6 XD SRMIVIQ0 RFRZ ~ — DQG | DQP HP RUDY
VR ARLKDYH VHYHG DVASDFHVI RUH SUIQ) RSSRMMRQVHQAP HOM-BDAQ)

VR UHSHDWG SRIFH \KYHMGFH DQG IQMYHQARY 2 YHUWH \ HDLY WH 5X\WIDQ
VW KDV\VRXJ KVWR J UDGXD@® DXWRU H DQG R IFLD@® DSSURSUDW ARLY

GUDA WHWPIQ) KIP DVD SDWRWE FX@MDAFRQ ) RBZ Q) 5XWDVIXO
\FD®! LOMVRQR 8NIDICH WH 5XWIDQP LOMY KDVDRPWHD H SGRIWG AR

IP DJ H | RUSURSDI DQED SXSRHV-GHSIFWY KIP LQP RGHD5XWIDQP LOMY
XQLRPV LGFRERIMY KIVIP DIHIQR 9IFVRY ' D\ SDUDGH WKHDUDY'IQ

0 RFRZ DQG SURP R P LOVB, HG CDUDWHVWIURXI K KIV\RQIV 7KLY
SDSHUH DP LGHVERW WH SURFHWHVR WM GUYHQ DXWRU DWRQDQG

P IO DARQR ARV ®U DR\ LQWH FROM WR WH\R FD®IG \SHFLDCP LOMY
RSHIDWRQ DQGWH IRP VR | DQUAMEGRH DJ DIQAKLY DSSURSUDWRQ—

H | RW DIP HG DWSUMVHYQ) D @MQ) HP RARDODQG LQGHSHQGHOWP HPRU R
WH P XMELDQ

" MYBCES , PMTOL V3K 1Q+MRY D UHVHDUFK DWRFIDW DVW/AH®BI HG

8 QYHYW +HUSUP DY UiVHDUFK DUHDV DUH SXEQF KIWRY - KHUMZJI H MMGAHY
SRSXOUP XMEF KMRY DQG WH \VRFIRBJ\ R FXGMUH -+ HURPXWHQANHVHDUFK

| REXVHV RQKHWMA H DRRP  [Q5XWD DQG 6 RYHWERFNP XME KHUIMRI H 1QWH
SRVWW6 RMHVWSDFH

AHM
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ORT- CR$AN(1GS / XFFDENVERSTY

' DQ+LEN/IV3UR HWRUR & RQMP SRIDY $UFKDHRBI\ DW

2 [1RG 8 QYHYW & XUDRUDWNH SIMBLYHYO XVHXP DG D
YHBZ R 6\W&IRWERBUH 2 [IRG +1/ SXEG-DWRQ/IGFOCH
7KH YXWYK 0 XVHXP V WH %-QQ%RY HY & RBQD IRBIGFH
DQG & XOMUDCEHIAMARQ 30MR 3UAW DQG (YHY

0 RQP HQN' @) DOD WRY R UHP HP EHUQ) DQG | R HMEY

+XWKIQRQ+HHP DA

FRWA\A\PGKH. 6RESNVERSTHT! MSIHDAVI

(YD YDQ5RHNHQY DWABQABUR HWRUDWNH' HSDWR HOAR

6 RFLDODQG FXGMUDCE QMURSRE]\ DVIKH 9 Ul 8 QYHIAMW
$PWMEDP +HUZ RIWIVGHICHGE\ YIRBIGFH P RUIDOV

KXP DQUU KW DQG CDVUDORXUFHVIQ/ DMD$P HUED Z KIFK
\KH DSSURDFKHV DV DQDQMURSREJ MAZ W D P XGMEMALSEDY
SHYSHPWYH IQSKIBRRSK\ DQG WH DW $VDQIQEHSHQGHQWV
1B P DNHU YDQ5RHNHOH SEUHVWH SUDPWFH R YVXDO
HWCRIUDSK\ E\ WHRIMQ) DQG Z RINQ) VRI HWHUZ W RMHU
IQGHSHQEHQNI® P DNHY 6KH LVHGMRUR (VIR RRUFR HAVRU
R WH$QMRSRBI\ DG +XP DQWP -RXDMJG P HP EHUR
WHDGYMRY ERDIGR WH' XK & HQAM | RU DAD$ P HIEDQ
SHWHDUFK DQG' REXP HQEMRQ +HUP RQRIUDSK. 3KHQRP HDO
“XWWEH 9 IRBIFH DQG 0 RIDOV IQ$ U HQND 5XWHY

8 QYHYIW 3UHW UHFHYHG WH IQMIDMRQDCADZ DG | RU

2 X\MBQEQ) $FDGHP IE 71V@H



- ARANAER NN AURATARANDGIS ALARITIST

0 DUBQ 7HHXZ HQLY FXUDVRUDQG YVXDCDWYAVE: HOADOR
THXZ HQVZ RINRQKHU  HVAR HG +RX\VH — VHUHV DUH QU H
\FD®! DUFKIWPWUDCEXICHQ) VWDWDUH \KEVHT XHQD
GPRDKHG ,QKHIVHIHVR! LOXBMWRQ/WSIG 7KH' HAR HG
+RX\H WH FROMKAWH | RFH R EX@IQ) DQGWH IRFHR
FROMXPWRQJ R KDQG LQKDQG WH SRDUW R FROXMKFWRQ
DQG GHVAKFWRQ UHSUMHQA) FKDRVDVDQHWHFH R KXP DQ
H IMMQFH 7KRXJ K WH LOWEXMRQY DUH DUMEDTD®

DXRGRP RXV 7HHXZ HQVZ RINHQ) DI HVZ W WH KIWRUEDO
SRONFDDQG \RFIDAFRQM VR IW.J HRJ UDSKIFDOBRFDMRQ
HQXUQ) D P XD RUFHP HQAEHE HHQOWH IQXDXAMRQ
DQG WFRQM W

ORT- DR9NSN\ANA RN , EEENSNVERS TY
(\DAWDQS SKHQLY SUR HWRUHP HIMVR! / MDY 6\MGIHY DW
/ HGHQ8 QYHYIW % RUH KH Z DV4 XHHQU-DW, 3UR HWRUR
" XWK 6\WAHVDWB & %ADHBA +1V/ SXEGFDWRQY LGFOIGH
6HYHQ/ RIIEVR 6FXGWUH ( FRXQMULY) 2 EMPW 7KURXI K
WH 6HQHV 9D@ SURGPWH $UFKIMQ) S WNIE
6WDWI LHV ) XUMUH O HP RUHV ) OILG ,GHQMV ( G 9D0)
6KDP H DQG 0 DVFXTW HG 9D@ ) DIBIG
PDIHV 3KRRIWDSK DQG,W&RXQMU3WDPWFHY 9D
6VELQ) WH $UFKIYH $WADQG 3KRRJIWDSK! 1Q7IP HVR
1HZ 0 HAD $WNQO QG +RZ &RQMP SRUDW P DIHV
6KDSH 7KRXIKW ) DGRV YBDFRQDQG WH/RWR 6HD
&DXIKVE\ +IMRY +REFDXV( |1 HFWIQ
&RQMP SRIDY $ W/ IMADMUH DQG 7KHRY

- IRN\DA, AERAD 7ARD/ FHA, AB

0 LWDQED / DNHYHG FUHDWV RSHUDV WDWEUIG) H FXGMUDO
GLIHHFHVIQD SRHWE ZD\ 6KH LV WH | RXQEHUDQG DIWME
QURRUR : R@G2 SHD/DE ,QREHMR SOFH ( XURSHDQ
RSHUD LQD J BEDCEHYSHPWH \KH KDV UAHDUFKHG
WDGMRDCP XME DQG GUDP D SIDFWFHVIRP ,QAD ,QGRGHVD
UDQ 1LJHUD 0 H ER -DSDQ * XD\WP DD DG 7IEHVDQG
GHYHBSHG D P HWRGRBJ\ \R P XOW [QMIDWREDO
FRIDERIDARQZ I DIV DPWMA DQG KHUMEAI H NHHSHY
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