





INTRODUC TTON

NYU Abu Dhabi is pushing forward the frontiers of knowledge through innovative
research that responds to vital local and global challenges.

Our research spans the disciplines to address questions that are important for
humanity: rising sea levels, changing weather patterns, growing cities, a global
economy, and critical public health issues, such as incidences of diabetes and heart
disease in the UAE and the spread of malaria in sub-Saharan Africa.

NYU Abu Dhabi research is creative and collaborative, bringing together artists,
computer scientists, psychologists, and engineers to explore and better understand the
human experience through works of art and new technologies. Research at NYU Abu
Dhabi fuels innovation. It is open to discovery and has led to scientific breakthroughs
under microscopes and in outer space.

NYU Abu Dhabi scholars are making unprecedented progress to preserve the
culture and history of the Middle East region through rare interviews, databases
for centuries-old photographs and literature, and modern textbooks to expand
Arabic language learning for future generations.

It is research with local and global perspective. Our faculty come from over 40
countries and are working on nearly every continent to bring about positive change
for a globalized society. The University’s unigue location in Abu Dhabi makes it an
ideal hub for researchers pursuing answers to boundless questions and solutions
to complex problems.

Our research is results-driven: ranked number one in the UAE by Nature Index
for high quality research output; more than 1,600 journals, articles, conference
proceedings, books, and book chapters published; over 70 U.S. patents filed; more
than 100 artistic works created and directed; and surpassing $12 million in total
research awards and grants.

NYU Abu Dhabi is leading and growing, together with Abu Dhabi, as a global center
of groundbreaking intellectual and artistic scholarship for the 21st century. B
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Everybody talks
about traffic
congestion, and yet
It just seems to keep
getting worse.

But now three NYU Abu Dhabi engineers
are laying the groundwork for a new form
of data-driven cooperation with police and
municipal authorities, designed to move
vehicles around the city more efficiently.

Anyone who’s ever lost time weaving
through Abu Dhabi’s Al Zahiyah neighbor-
hood — some still call it the Tourist Club —
will wish this project speedy success.

Saif Jabari, assistant professor of civil and
urban engineering, leads the “Smart Trans-
portation” group. With Tembine Hamidou
and Nick Freris, assistant professors of
electrical and computer engineering, he’s
developing sophisticated controls to opti-
mize vehicular travel.

“Data is becoming more widely available,”
Jabari noted, and that creates new possibili-
ties. “We’re making a push towards real-time:
when you ask your phone to suggest a route,
it will take into account things like traffic
congestion, and whether or not there’s an
incident along the way.”

That will require comprehensive real-time
data, and so the team is working toward a
memorandum of understanding with Abu
Dhabi’s Department of Municipal Affairs
and Transport (DMAT).

Today, Jabari noted, most of the world’s
traffic lights in congested urban settings

operate on old-fashioned fixed timing.
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A more advanced approach is actuated
control, in which sensors, typically under
the roadbed near an intersection, measure
vehicle flows and regulate the light. Actu-
ated signals are typically found along high
speed arterials.

The most sophisticated control techniques
are referred to as adaptive control (AC).
This, Jabari explained, “looks at conditions
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at multiple intersections ... to control traffic
in a way that’s beneficial to all.”

At present AC exists as “proprietary systems
you can buy off the shelf,” Jabari said. “They’re
a simple algorithm, and don’t work very well,”
especially when something unforeseen snarls
traffic. “We haven’t reverse-engineered any
of them yet,” he said cheerfully, “but we know
we can do better!”



ABU DHABI TRAFFIC MODELS

The project’s next step is “a simulation test-
bed for downtown Abu Dhabi,” Jabari said,
“a virtual replica of the urban road network.
We calibrate it to different demand scenarios,
accidents, and things like that. We plan to
purchase AC devices from a manufacturer,
and test other algorithms against them.”

They’re developing a fine-grained simula-
tion down to the level of individual vehicles.
Already, Jabari said, “the research is math-
ematically mature but we haven’t tested it
in @ micro-simulator ... or compared it with
a real-world adaptive controller.”

We're making a push
towards real-time: when
you ask your phone

to suggest a route, it
will take into account
things like anticipated
traffic congestion, and
whether or not there
might be an incident
along the way.

Saif Jabari
assistant professor of civil and
urban engineering

Those are the next steps. “l have two people
on it now,” Jabari said, “and we just submitted
a proposal for more manpower. We hope
to complete the simulation work within a
year.” After that, the researchers aspire to
agree with DMAT on addressing actual traffic
problems with the new software. All this

will lead to published papers, the engineers
foresee, and ultimately to patents.

So, how will their work improve future urban
navigation? Jabari offered an example: “You
grab your phone now and look up a route from
A to B, and Google Maps will say ‘here’s a route’,
maybe two or three, and tell you how long.

But our work incorporates uncertainty. I'll be
able to tell you ‘this route will take you this
long, but with this level of reliability.’” It’s like
an investment portfolio; one is riskier than
another. You might choose a route that’s
potentially — but not certainly — shorter,”
depending on the purpose of your trip, or
other factors.

Hamidou’s part of the project, meanwhile,
includes pedestrians, the vulnerable wild-
cards of traffic. Applying a technique called
mean field filtering to sample videos of
Abu Dhabi streets, Hamidou can forecast
congestion. With precise data, he could
use game theory to anticipate “possible
car-pedestrian conflict” at intersections.

Traffic is changing fast. The drone helicopter
taxis promised for Dubai won’t arrive tomor-
row, but computer-controlled vehicles are
already being tested around the world. The
team “has some synergy with what’s happen-
ing in robotics,” Freris said; all these problems
are related to large systems and distributed
data. It’s about “multi-objective optimization,”
he added. “You can design your route to be
energy-aware, rather than time-aware.” Com-
puter-driven freight trucks, for example, might
be less time-obsessed than human commuters.

In other words, optimized control demands
two levels of constraint. “A hard constraint
is that you would not crash,” Freris said. A
soft constraint might involve saving time or
fuel. “What makes the problem hard is that
there so many combinations.”
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Shafer Smith and other scientists at NYU Abu Dhabi’s Center for Prototype

Climate Modeling are developing sophisticated computer models to help

understand climate processes and improve climate prediction. Smith and

his team focus on processes in the oceans, particularly what’s happening in

the Arabian Sea and Indian Ocean.

Q: Why study the Arabian Sea?

A: We're interested in the transport of oxygen
in the Arabian Sea. The Arabian Sea is a fas-
cinating environment because it’s the site of
the ocean’s largest oxygen minimum zone.
There is a region between roughly 400 meters
depth and 1,200 meters depth where the
level of oxygen is so low that it can’t support
much life. It’s hypoxic. Huge algae blooms
that occur twice a year in the Arabian Sea
produce lots of organic matter that sinks
into the deep. As it falls, it is decomposed
by bacteria, and this takes up oxygen. In the
North Atlantic, say, this oxygen would get
replenished where the deep water masses
intersect the surface at high latitudes.

The Arabian Sea and Bay of Bengal are
special because they are blocked by the Asian
continent in the north, so these cold deep
water masses don’t intersect with the surface.
Only the upper few hundred meters have their
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oxygen replenished by air-sea interaction.
The average age of water below 400 meters
in the Indian Oceanis about 30 years. It’'s only
fine scale eddies and long distance transport
from the southern ocean that can replenish
the oxygen taken up by a huge amount of
organic productivity in the Arabian Sea.

Q: What does your research try

to accomplish?

A: An important research goal is to better
understand the dynamics of what maintains
the oxygen minimum zone in the Arabian Sea
and how it could change in climate change
scenarios. The details involve complex in-
teractions between the circulation and the
biogeochemistry. We don’t yet completely
understand how the system works. One goal
is to try to improve the models we use to un-
derstandthis system. Thisisin line with other
work at the center, which is mostly focused
on the development of highly theoretical



125 million people rely on fish from the
Arabian Sea alone. We have an opportunity
to make a big impact.

Shafer Smith

associate professor of mathematics

algorithms that go into climate models. The
long-term goal is to make these models work
a little bit better, and that’s something that
would be very difficult to do without the
kind of research resources available to us at
NYU Abu Dhabi. We have an opportunity to
make a big impact.

Q: How urgent is this?
A: About one third of the carbon from fos-
sil fuel burning since the beginning of the

industrial age has gone into the oceans.
The ocean has played a huge role in tem-
pering the amount of climate change we
would have experienced had it not been
there, but it’s paying a price: the oxygen
is decreasing faster than we expected and
it’s becoming a more hostile environment
for sea life. Acidity in the ocean is growing
as a result of the carbon. This is concerning
locally because about 125 million people
rely on fish from the Arabian Sea alone. [
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PREDICTING SEA-LEVEL RISE =
PROTECTING COASTAL CITIES =

—NGINEERING

As climate change raises sea levels, feeding storm surges,

coastal cities are increasingly at risk. How can vital

transportation networks be protected in such scenarios?
NYU Abu Dhabi’'s Samer Madanat, dean of engineering,
iIs working with researchers at the University of
California at Berkeley (UCB), where he once taught,

to help answer that question.






Supported by the National Science Founda-
tion (NSF), a four-year study of California’s
San Francisco Bay area, Madanat said, may
eventually prove to be useful in other big
coastal cities like Abu Dhabi and Dubai.

The coastline of the UAE
IS very susceptible ...
even with less than half
a meter of sea-level rise.

Samer Madanat
dean of engineering

The researchers must solve a series of
complex problems, he explained, starting
with hydrodynamics and ending with po-
litical science:

« how much flooding to expect and where;
¢ potential impacts on roads and traffic;

¢ how to best allocate resources to
protect shorelines;

¢« and barriers in government to
react effectively.

Madanat explained how Mark Stacey, pro-
fessor of civil and environmental engineer-
ing at UCB, uses complex, state-of-the-art
software developed by the U.S. Geological
Survey to assess storm surges: the extent
of flooding given the topology of terrain
near the coast, which allows him to predict
which highways will be flooded.

Stacey and his students can now, Madanat
said, “predict things at a fairly high level of
resolution. If there were a half-meter sea-lev-
el rise, say, and if for example San Francis-
co County protected its shore, they can say
what would happen to Alameda County.”
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That data, Madanat said, becomes “an in-
put into the transportation component of
the research” that he’s leading with Alexei
Pozdnukhov, assistant professor of civil and
environmental engineering at UCB. Their
goal is understand what happens to trans-
portation networks when water hits, how
drivers change their routes, and where to
build levees or other infrastructure to pro-
tect highways and bridges. Madanat is also
working with a postdoctoral researcher in
Abu Dhabi and a PhD student in New York.

“Alexei has developed simulation tracking of
commuter movements, calibrated in part by
use of cell phone location data.” With this, Mad-
anat went on, “they can predict how people
are going to ... take detours or even delay their
trips if planned routes are cut due to flooding.

But for more long-term events, with sea-lev-
el rise, people are going to gradually learn
new routes ... and these will impose an add-
ed delay. So, my part is about this: if we're
going to protect the shoreline, how should
we decide which areas to protect, given lim-
ited protection resources?”

Madanat went onto explain how the re-
searchers have “developed the mathematical
formulation for this optimization problem, of
where you put levees, to minimize total addi-
tional hours or kilometers traveled.”

EXTRA LAYER OF COMPLEXITY

So far, however, the resource-allocation
optimization work has assumed a single
decision maker allocates the funding to
achieve an optimal solution for the Bay
Area at large, which has nine counties.
Building shoreline defenses in one could
make flooding worse in others, Madanat
explained, so the problem becomes more
complex if the counties make decisions
independently of one another. Further,
individual municipalities, within counties,



= If vve e gomg to protect the shoreling, how
are we going to decide which areas to protect,
given limited protection resources?

Samer Madanat
dean of engineering

could undertake some projects, which may
protect them individually but increase the
flood risk for their neighbors.

The situation becomes the type of game-
theory issue known as a Stackelberg game:
which counties will lead, which will follow,
and what will happen?

Enter the political science part of the
research. Mark Lubell, director of the Center
for Environmental Policy and Behavior
at the University of California at Davis,
has been meeting with county and city
officials, Madanat explained, “and has
identified two or three counties that are
‘first movers.” With that information, we’re

attacking what happens when each county
operates alone.”

The engineers understand that politicians
don’t always cooperate smoothly. “Asym-
metries in the influence matrix may make
joint governance difficult,” the researchers’
proposal to the NSF noted.

What'’s learned in San Francisco Bay may
prove useful far from there, Madanat noted.
“The coastline of the UAE is very suscepti-
ble to inundation, even with less than half a
meter of sea-level rise,” and local officials
“are starting to pay attention. My long-term
objective, maybe with additional funding, is
to replicate this approach in the UAE.”
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SIG CATCH

Researchers at NYU Abu Dhabi used genetic testing to determine that one of

the most commercially important fish in the Arabian Gulf, the orange-spotted

grouper regionally known as the hammour, is typically marketed and sold as

one species, but the fish on sale are actually three distinct species.

Hammour are currently managed and sold
as one speciesin local markets (Epinephelus
coioides), which are being overfished in the
region at six times the sustainable level.

Researchers at NYU Abu Dhabi sequenced
mitochondrial DNA from 140 tissue samples
collected in four fish markets across the UAE
and analyzed the data, revealing the presence
of three distinct Epinephelus species being
marketed and sold as one: hammour. In fact,
the hammour on sale in the UAE is not only
Epinephelus coioides, but also Epinephelus
areolatus and Epinephelus bleekeri.

What Is being

Mmarketed as a single
fish species — hammour
— is actually three
separate species.

John Burt
associate professor of biology

“This was the first application in the Gulf
of genetic approaches to hammour, one of
the most highly valued fish species in the
region. The results were highly informative
in showing us that what is being marketed
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as a single species — hammour — is actual-
ly three separate species,” said John Burt,
associate professor of biology.

These species look similar, he said, but are
genetically distinct from one another. “This
has important implications for fisheries
management, as earlier management efforts,
which had assumed there was just one
species, need to be broadened to account
for possible differences in their biology.”

“With the rates of climate change, overex-
ploitation, and other environmental pres-
sures in the region, biodiversity and genetic
variation of marine species are under severe
threat,” added Youssef Idaghdour, assistant
professor of biology. “These findings rein-
force the importance of genetic monitoring
for sustainable management practices.”
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NYU Abu Dhabi has launched the first-of-its-kind national study

to understand the root causes of some of the UAE’s most pressing

guestions on public health.

The UAE Healthy Future Study will enable a
range of specialized physicians and scientists
to examine why obesity, diabetes, and heart
disease are so common among UAE Nationals.

The first study... to
understand why rates

of obesity, diabetes, and
heart disease are so high
in the UAE.

Raghib Ali
principal investigator

Researchers from several universities and
hospitals are aiming to recruit 20,000 UAE
Nationals between the ages of 18-40 to vol-
unteer to take part in a long-term study.
Participants will be asked to complete a
questionnaire, provide body measurements
and samples of blood, urine, and saliva, and
will be observed over several years with fol-
low-up online questionnaires and clinic visits.

“Based on the potential outcomes, we are
working toward finding ways to prevent these
diseases in the future,” said Raghib Ali, principal
investigator and director of the NYU Abu
Dhabi Public Health Research Center.

“The findings of this study will help us ensure
that future generations of our country lead
healthy and long lives. This is an important
initiative and one that has the potential to
build a healthy future for the society,” add-
ed Brigadier Dr. Abdulla Al Neemi, cardiolo-
gist and head of the Medical Department at
Zayed Military Hospital in Abu Dhabi.
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SHISHA
DANGER

Shisha smokers have another

reason to huff and puff. A study by
the NYU Abu Dhabi Public Health
Research Center has revealed that
secondhand smoke from shisha

Is more harmful than secondhand
smoke from cigarettes. The findings
are based on data collected from

smokers’ homes in the UAE.

Air samples from 33 homes were analyzed - 11
where only shisha was smoked, 12 where
only cigarettes were smoked, and 10 where
no smoking occurred, with startling results.
All the pollutants assessed in the study, in-
cluding carbon monoxide (CO) and airborne
particulate matter, were found to be highest
in shisha smoking homes.

In fact, CO levels in the rooms where shisha
was smoked was nearly five times higher than
in rooms where cigarettes were smoked, but
that’s not all. The study found rooms adjacent
to the ones where shisha was smoked also

NYU ABU DHABI

had four times as much CO as rooms adjacent
to where cigarettes were smoked.

“The other rooms [where shisha wasn’t
smoked] were not any safer,” explained Scott
Sherman, principal investigator, “so sending
your children to play in the other room while
you smoke [shisha] is not a safe alternative.
This is one of the first studies to show that
it’s a big deal in ways that we didn’t neces-
sarily expect.”

Previous research has shown that shisha
is harmful to smokers but this is the first
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.\ Sending your children to play in the
other room while you smoke [shisha]
IS Not a safe alternative.

Scott Sherman

principal investigator

study to examine hazardous levels of home
air pollution caused by shisha and the
potential health effects for people in near-
by rooms. Shisha is harmful because the
tobacco used in it is flavored, and these
flavors contain multiple toxic chemicals not
found in cigarettes.

The researchers hope the results of this
study will help increase global awareness
about the dangers of shisha not only for
smokers but for people exposed to second-
hand smoke, and lead to stronger health
protection policies.

“If people want to smoke at home then
they have that choice so it’s really a ques-
tion of education and making them realize
what they’re getting themselves and their
families into,” added Sherman. Clean in-
door air laws present a “very difficult and
different challenge.”

The research, he said, will hopefully spark
a conversation to motivate the public to
behave differently or to create regulations
that could save many lives, and improve
quality of life for countless people around
the world.
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Kirsten Sadler Edepli, associate professor of biology, says NYU Abu Dhabi’s

genomics center is vital to the promising liver research projects she is

pursuing in her newly established lab on campus.

“What’s really great about doing the projects
at NYUAD,” she said, “is the genomics facility
and the bioinformatics team. Much of my work
is focused on genome-wide studies ... having
the bioinformatics expertise has really been
helpful, and the genomics center is essential.”

One project aims at uncovering the molecular
basis of steatosis, better known as fatty liv-
er disease, an alarmingly widespread ailment
that can lead to cirrhosis and death. Steato-
sis can be caused by obesity, toxins including
alcohol, type Il diabetes, or other factors.
However, we don’t know much about how or
why the liver accumulates fat.

Living cells, she explained, contain a “quality
control pathway, to ensure that the proteins,
the building blocks of cells, are folded in the
right shape to do the right job. When these
proteins are not folded properly, there’s a
pathway that is activated to help fold them
back in the right shape.”

NYU ABU DHABI

Studying this “unfolded protein response” has
revealed that it can function to adapt cells to
stress, and thereby lower disease burden: give
a cell a small quantity of toxin, and the cell can
refold its proteins, undoing the damage. If you
then apply a larger toxin dose, a previously-ex-
posed cell will handle it better than a “naive”
cell that has never experienced the toxin. She
has found that an adaptive unfolded protein
response can protect against a stress that
would normally cause fatty liver disease.



Sadler Edepli is examining how this happens. If
she can “understand what is mediating this ...
maybe we could tweak this adaptive response
in people prone to fatty liver disease.”

Her research uses mainly zebrafish (Danio
rerio). These 1.5-inch long creatures “are a
great system to study this; their liver looks
just like that in a human, it functions pretty
much the same,” Sadler Edepli said. The
liver in mammals and zebrafish has “this
amazing capacity to regenerate. We are
studying that, too.”

The genomics center
IS essential.

Kirsten Sadler Edepli
associate professor of biology

Work from her lab on liver regeneration,
she pointed out, is “really focused on one
gene ... UHRFT; it’s a central regulator of the
epigenome” — the way individual genes in
DNA can be activated or deactivated.
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“We focus on one epigenetic mechanism, DNA
methylation, which people have studied for
a long time and assumed it regulates many
aspects of the epigenome, but we don’t
really understand what it does. We know
that this one gene UHRFT1is in all vertebrates
we’ve looked at, and in zebrafish we’ve learned
that it’s required for liver development and
liver regeneration, and when it’s expressed at
very high levels it causes liver cancer.”

Understanding this mechanism would “ad-

vance our long-term goal of improving regen-
erative potential to treat liver disease.”
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Two years ago when Ayisha Khansahelb, research
assistant at NYU Abu Dhabi, started work on a historic
study about the personal histories of elderly women in
the UAE, she wasn’t quite sure how she would get in
touch with her research subjects.




Her goal was to talk to ordinary women in a
specific age group — those born around the
1950s — a generation that has mostly lived out
of the public gaze and is more conservative
than tech-savvy Emirati women today who are
often easy to track down on social media.

“We wanted to talk to women who maybe
didn’t go to school, who speak Emirati Ar-
abic, and listen to them describe their own
lives, in their own words,” said Khansaheb,
a graduate of Zayed University who is now
conducting research at NYUAD as part of
the Kawader Research Assistantship Pro-
gram for Emirati university graduates.

Finding research participants was the first
challenge, she said. The second: getting
them to talk about their lives to a researcher
— an unusual request for women of that age
from this part of the world.

Khansaheb, who was born and raised in
Dubai, used personal connections from her
grandmother, friends, and colleagues to
scour the different Emirates for women over
60 from varying economic backgrounds who
have seen first-hand how rapidly the UAE has
changed since its formation in 1971.

The stories she collected over the next sever-
al months from 15 women living very private

>
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lives but who agreed to be interviewed on
the condition of anonymity have never gone
beyond their close-knit family circles until now.

It’s important research, Khansaheb said,
because much of the public’s perception
of women’s roles and identities in the UAE
comes from male members of society,
some of whom, she noted, would have
been more than happy to talk to her about
how they believed women in traditional
Emirati society lived over the years. The
women themselves, on the other hand,
were unsure at first what to make of this
sudden interest in their life stories.

“l was looking for personal stories, for the
nuances in the retelling of a life history that
made each woman distinctive and fascinating
in her own right, but that also contributed
to a more general narrative about how life
in the UAE has changed for women, and the
complexities around that. | wasn’t looking
for the more usual narrative as told by men
about women,” Khansaheb explained.

Through hours of audio-recorded conversa-
tions Khansaheb discovered that women in
the region now known as the UAE did have a
lot of power and influence in those days but
it “wasn’t out there in the media or society”
because they mostly kept to themselves and
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lived and worked within their extended families
or with other females.

“l believe that women of my generation are
actually given a lot of influence and power
to be part of the narrative, while women who
are older might not have been given that
chance,” Khansaheb concluded.

COOKING UP CONVERSATION

Khansaheb opened the doors to start a
broader conversation about what life was
like in the region in the 1960s and 70s by
speaking to her interview subjects about a
seemingly routine task in their daily lives:
cooking. In the process of discussing tradi-
tional recipes and stories from the kitchen,
the women’s experiences during the for-
mative years of the country emerged.

“Food is such an integral part of every-
body’s sense of identity, life, and culture,”
said Marzia Balzani, NYUAD professor of

Women had a lot of
power and influence in
close, family-oriented
communities, it just wasn't
poroclaimed publicly in the
media or out in society.

Ayisha Khansaheb
research assistant

Image courtesy of UAE National Archives (© BP plc)

anthropology and faculty mentor on the
project. Food talk, she said, was the appetizer
for a much deeper discussion “about their
families, their marriages, how things have
changed, what’s changed for the better,
and what’s easier now.”

The interviews helped Khansaheb and Balza-
ni weave a distinct and unexpected narrative
about Emirati women’s roles in the recent
past, citing one example of a self-educated
woman who taught herself how to garden
and passed the knowledge along to her
son, who then went on to establish his own
organic farming business.

It’s hoped their collection of recipes, tran-
scripts, and interview translations, which
the women only agreed to share if their
identities were not revealed, will soon
be available to the public to ensure that
Emirati female-centric narratives of the
past aren’t lost with time.
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Nasser Isleem, senior lecturer of Arabic at NYU Abu Dhabi, and Ayesha Al

Hashemi, who worked as an Arabic language immersion specialist at NYUAD,

co-authored the first language textbook for the Emirati dialect and culture.

Ramsah, which means talk in Emirati Arabic,
is a 352-page workbook and audio guide
that serves as a resource for educators and
students in the UAE and beyond.

“Arabic is the sixth most commonly spoken
language in the world, and a strong knowledge
of both written and spoken is in high demand.
Ramsah is designed to provide learners with
the tools they need to learn the Emirati
dialect and culture used in the UAE and the
surrounding region,” Isleem said.

By providing learners with a rich cultural
and linguistic approach through real life sit-
uations, along with the audio materials that
accompany the textbook, Isleem hopes it will
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make the acquisition of Emirati Arabic easier
to learn as a living language for everyday use.

The instruction and exercises in Ramsah
are designed to build a solid foundation
in the Emirati dialect for learners, con-
centrating on the structure, vocabulary,
pronunciation, culture, grammar, and the
daily use of the language.

The textbook provides learners with strong
cultural and linguistic dimensions that are
relevant to their own lives to introduce them
to new experiences and perspectives. The
book is designed to help guide learners
through an active use of language, real life
situations, and interactive audio materials.
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Dialect and Culture

Arablic IS the sixth most
commonly spoken language
iNn the world, and a strong

/novvledge of both written

and spoken is in high demand.

Nasser Isleem
senior lecturer of Arabic

“With Ramsah, my hope is that language
students as well as interested visitors and
residents, not only at NYUAD, will now have
a new resource to use in their language
and culture learning experiences, be it
in an academic setting, as part of their

cultural or professional development, or
individually. | also hope that it will shed
light to the importance of this field, and
the possibility of having further contribu-
tions from young Emiratis in the future,”
Al Hashemi added.
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NYU Abu Dhabi engineers have put a modern touch on

learning an ancient language.

Mohamad Eid, assistant professor of elec-
trical and computer engineering, devel-
oped an interactive tool that can help
people learn to write Arabic script. The
mechanical device guides the user’s hand
— either fully or partially — and it can
sense mistakes to steer the learner in the
right direction.

“The idea came to me when | saw an ele-
mentary school teacher holding a child’s
hand to help them write the alphabet.

The idea came to me when

| wondered, ‘why don’t we use haptic mo-
dality to teach handwriting?’”

Eid said his research has found that adding
haptic technology and feedback improves
learning outcomes at different levels, which
could help teachers improve instruction in
the future.

Haptics uses the human sense of touch to in-
teract with technology. A tablet touch screen,
for example, is a form of haptic feedback.
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I"'Saw a teacher holding a
child’s hand to help them

write the alphabet.

Mohamad Eid
assistant professor of electrical and
computer engineering
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It may seem unremarkable enough, but there are some fantastic mental

gymnastics that happen when bilinguals leap from one language to another.

Knowing two languages — and switching be-
tween them — requires a great deal of cog-
nitive control, which has led some scientists
to believe that bilinguals have an advantage
over monolinguals as a consequence of
exercising cognitive control more.

“It's a big question in the field of language
cognition, whether there is something special
about language switching and language
control that’s particular to language, or
whether the same brain machinery is applied
for both language and non-language switching
and control,” said Esti Blanco-Elorrieta, grad-
uate student in psychology.

Blanco-Elorrieta and her advisor Liina Pylk-
kdnen, professor of linguistics and psychol-
ogy at NYU, developed an experiment at
NYU Abu Dhabi’s Neuroscience of Language
Lab involving 19 bilinguals who are fluent in
Arabic and English, and determined that
switching languages when speaking and
switching languages when listening engag-
es different parts of the brain.

Research like this is fundamental, Blanco-
Elorrieta said, because it helps scientists
learn how the brain processes language
but it could also have a more practical
application for language teachers.

It’s a big question in
the field of language
cognition.

Esti Blanco-Elorrieta
graduate student in psychology

“If, as it seems, producing and comprehend-
ing language switches relies on different brain
mechanisms, we should make sure that both
production and comprehension are sufficient-
ly trained when teaching a second language,
given that the cognitive control required to
successfully deal with two languages seems to
not straightforwardly extend from one type of
language use to the other,” she concluded.
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The Rhythm Project at NYU Abu
Dhabi will provide a deeper insight
into the musical behavior of

humans as a species.

Scholars already know that societies pres-
ent and past, everywhere in the world,
make music and move to music because
rhythm is largely biological — it’s simple
human nature. But the role of culture in
this seemingly universal experience is not
yet fine tuned.

The Rhythm Project at NYU Abu Dhabi
(officially titled: Cross-disciplinary and mul-
ticultural perspective on musical rhythm)
incorporates music theory, computer sci-
ence, and engineering to ask how culture
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influences people to produce music and
move to its varying rhythms, whether a
nursery lullaby or tribal drum circle.

“It’s known that rhythm perception and
production are universal to the human
species, but the role of culture on these
mechanisms is not clear,” explained Car-
los Guedes, co-principal investigator,
and NYUAD associate arts professor of
music. “Our research aims to further un-
derstand the cultural aspects involved in
these processes.”



The project, established in 2014, will develop
tools to analyze music from different cultural
traditions with a focus on the Gulf region and
South India, and then measure similarities and
complexities in a cross-cultural context through
listening tests, Guedes said. Experts from vari-
ous fields of scholarly research are involved.

“This research could not be possible without
intersecting knowledge from many areas,
namely: signal processing in engineering, al-
gorithmsincomputer science,and theoretical
knowledge about the music we’re studying.”

The research also has the potential to offer
important contributions to the fields of math
and psychology, he said.

Another goal of the project, Guedes added,
is to develop computer applications able to
generate musical rhythms in different styles
and cultures that can be used as tools for
educating people about the specific aspects
of these traditions. A first prototype on the
generation of Carnatic-style percussive
sequences will soon be available as a smart-
phone application.
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Imagine a future where buildings and roads can self-repair cracks; cogs

installed deep inside complex machines can independently heal structural

wear and tear; smartphones can automatically mend their broken screens;

all without human intervention.

It took nearly two years of analyzing, growing,
breaking, poking, and prodding for Patrick
Commins, postdoctoral associate researcher
at NYU Abu Dhabi, to successfully create a
tiny crystal that could do just that: repair itself.

It’s a big deal because for the last 16 years
smart materials — synthetically designed
materials that can autonomously repair
structural defects — have been limited to
soft polymers, like rubber and plastic, which
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are not brittle and breakable like crystals.
Most polymers even require certain tem-
peratures or a chemical or biological cata-
lyst to heal. But these crystals, developed in
a lab at NYUAD, are very different.

When broken in half, the pale yellow dipyr-
azolethiuram disulfide crystals, measuring
no bigger than a baby’s fingernail, can heal
at room temperature in less than a day
without any external stimulus.



“This is actually a small breakthrough because
it shows a concept that was not considered
possible before,” said Pance Naumoyv, asso-
ciate professor of chemistry. “It is the first
time we’ve observed that rigid entities like
crystals can self-repair. This was not ex-
pected. It’s certainly a shift in our under-
standing of crystals.”

We believe other
self-healing crystals exist
and they are waiting to
be discovered.

Patrick Commins
associate postdoctoral researcher

Even though the crystals require no exter-
nal stimuli to repair, they still need to be
helped along a little. A clean break is nec-
essary because debris or indentations left
in the crack can affect the healing process.
Mechanical pads are used to gently pull the

crystal from either end until it separates at
the incision. Next, the separated pieces are
gently pressed together and left at room
temperature for 24 hours.

A day later, the two pieces are one again
and the only sign of trauma is the mark left
behind by the cut, similar to scars on skin.

“We believe it’s not isolated to this one ma-
terial,” said Commins. “We think other crys-
tals can do it but no one has actually ex-
plored it. We’ve only explored one aspect
of this potential self-healing crystal field.
We believe other self-healing crystals exist
and they are waiting to be discovered.” &
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Efficient removal of contaminants from water

sources is an issue of global importance.

Oil spills can be devastating to the en-
vironment and the economy, and toxic
dyes — common pollutants in the textile
industry — tend to escape conventional
wastewater treatment because of their
chemical properties.

To address these problems, NYU Abu
Dhabi scientists have come up with a new
way to remove toxic contaminants from
water they believe could be more efficient
and less costly than current methods.

They developed the first calix[4]arene-based
superhydrophobic, porous material that
repels water and attracts oil and dye kind
of like a sponge. They call it CalP.

Dinesh Shetty, lead researcher, said CalP —
a light brown powder — “offers a new way

to remove toxins from water sources and

NYU ABU DHABI

can absorb up to seven times its weight of
oil from an oil and water mixture.”

The material has an
excellent ability to
absorb a range of
pollutants.

Ali Trabolsi
assistant professor of chemistry

The basic material has been around for
decades, he explained, but this is the first
porous organic calix[4]arene-based poly-
mer synthesized in the lab for the purpose
of purifying water.



Ali Trabolsi, assistant professor of chem-
istry, said CalP is able to remove “oil from
water so efficiently, in just minutes, because
it has several distinct properties:

e it floats, has high surface area, and
low density;

¢ it has pores both from calix[4]arene
cavity and hypercrosslinked 3D structure
that collect toxins inside;

¢ the material is superhydrophobic,
which means it repels water and has
an excellent ability to absorb a range
of pollutants.”

CalP’s ability to absorb oil so quickly leads
the researchers to believe that this process
of removing contaminants from water is
potentially more efficient than other similar

methods because the results are “signifi-
cantly higher than most absorbent materials
reported to date, including commercial
activated carbon,” Trabolsi said.

Experiments using different types of dyes
— anionic and cationic — had the same im-
pressive results and are especially promis-
ing because dyes are chemically designed
to withstand degradation.

In one test, about 80 percent of toxic dye
poured into a glass of water was absorbed
within five minutes and the rest was com-
pletely gone after just 15 minutes.

Another distinct quality of CalP is that it
can be washed and reused to absorb oil
products over and over again with the same
efficiency, potentially reducing the cost of
cleaning large oil spills.
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THE CENTER FOR SPACE SCIENCE AT NYU ABU DHABI

established in February 2015

six investigators and postdoctoral researchers from around the world

collectively co-authored 30 scientific publications in leading
astrophysics journals

state-of-the-art High Performance Computing system
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Scientists at the Center for Space Science at NYU Abu

Dhabi are onto something that seems out of this world:

the idea that-modern techniques used by astrophysicists

to study the inside of the Sun can improve the way

geophysicists on Earth image oil and gas reservoirs. How

Is it possible? And what are some other ways the Center

.at NYUAD is contributing to research innovation inAthe

UAE and globally?

CORE RESEARCH QUESTIONS

The Center is primarily focused on the study of
the internal structure and dynamics of the Sun
and stars through seismology and modeling.

Core research questions include: Why does

the number of sunspots vary with a period
of 11 years? What motions inside the Sun
drive the global magnetic field? What con-
trols stellar activity on stars other than the

Sun? To find answers, techniques need to be
developed to see inside the Sun and stars.

The physical processes inside the Sun are best
studied with helioseismology: the observa-
tion andinterpretation of solar seismic waves.
Helioseismology uses space and ground-
based networks of telescopes to figure out
what the inside of the Sun looks like, and
characterize what’s going on in there.




The data collected in Abu Dhabi relies heavily
on space observations of solar and stellar
oscillations from NASA and ESA spacecrafts.

EARLY DISCOVERIES

Some of the Center’s first major results are
summarized in the paper Seismic Sounding
of Convection in the Sun, which discusses
how scientists can learn and characterize
the complex motions inside the Sun.

The researchers are especially interested in
the solar convection zone — the outer 30
percent of the Sun — to determine how fast
fluid moves and in what direction it’s moving.

Using helioseismology, scientists found that
motions in the convection zone are much
slower than expected from numerical sim-
ulations. It’s still a major mystery in solar
physics and a topic they need to keep working
on to resolve the discrepancy between the
models and the observations.

The Center is home

to the best High
Performance Computing
system in the UAE.

Laurent Gizon
co-principal investigator

EARTHLY TIES
Techniques used in solar seismology such as
data analysis, passive imaging, full-waveform
inversions, and high performance computing
are surprisingly relevant to exploration geo-
physics on Earth.

By recording seismic waves at the Sun’s sur-
face, scientists can make images of the Sun
below the surface. These techniques apply
in very much the same way to imaging the
subsurface structure of the Earth.
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There is a strong
need for scientific
and intellectual
infrastructure in
the UAE.

Katepalli Sreenivasan
principal investigator

Exploration geophysicists have shown an
interest in the techniques used for the Sun
to image, for example, oil and gas reser-
voirs beneath the surface of the Earth. The
Center intends to share this knowledge
with oil exploration experts at Abu Dhabi
National Oil Comany (ADNOC) and the Pe-
troleum Institute in Abu Dhabi, which could
create opportunities for exciting collabora-
tions between the fields of helioseismic im-
aging and exploration geophysics.

UAE INNOVATORS
In addition to being a hub of intellectual
activity within NYUAD, the Center aims to
be a critical resource in supporting an im-
portant pillar in the UAE’s National Innova-
tion Strategy: space.

The goal in the next five years is to set up a
National Data Center (NDC) for space sci-
ence that will make the latest observations
from leading space missions available to
the UAE science community.

Space data is often publicly available, but
infrastructure in the UAE is needed to acquire
and analyze it locally. The NDC will make
these observations available to all institu-
tions in the UAE. NYUAD is also home to the
best High Performance Computing system
in the UAE, so having the data in close
proximity to this computational resource
makes perfect sense.
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Astrophysicists working in the UAE,
Germany, Japan, and UK used a ground-
'breaking new technique to determine with
unprecedented precision the shape of a
'slowly rotating star that’s more than double
the size of the Sun.

Kepler 11145123, as the star was dubbed,
is the roundest object ever measured in

ARELS

- ROUNDEST
URAL OBJECT
"R KNOWN -

nature, the scientists said, with a differ-
ence between the radius measured at .
the equator and the radius measured at -
the poles of just three kilometers — very
small compared to the mean-radius of 1.5
million kilometers.

Laurent Gizon, co-principal investigator at
the Center for Space Science at NYU Abu
Dhabi, said the information researchers
uncovered with the technique of astero-
seismology is 10,000 times more precise
than is possible with optical interferometry.

“An important theoretical field in astro-
physics has now become observational,”
he explained.

“We intend to apply this method to other
stars that will be observed by the upcom-
ing space missions TESS and PLATO. It
will be particularly interesting to see how
faster rotation and a stronger magnetic
field can change a star’s shape.” R
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A HUB FOR
SOCIAL SCIENCE
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NYU Abu Dhabi’s unigue location in the Middle East makes it an

ideal headqguarters for social science researchers working to better

understand complex global societies both past and present. These
are just a few examples of NYUAD faculty currently conducting social
science fieldwork on topics ranging from religious mobilization in
Turkey, to post-war political systems in Afghanistan, and economic

development in sub-Saharan Africa.

YAW NYARKO
PROFESSOR OF ECONOMICS

Fieldwork: Ghana

“Abu Dhabi is our headqguarters. Our research scientists and
software engineers are here. And there are opportunities to involve
undergraduate students from both economics and computer
science in our research.”

36 NYU ABU DHABI
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JONATHAN ANDREW HARRIS
ASSISTANT PROFESSOR OF POLITICAL SCIENCE

Fieldwork: Kenya

“In addition to interviews, archival visits, and research
administration, | spend a large amount of my time in Kenya
simply getting to know politicians, activists, and bureaucrats in
order to build relationships and trust.”

MELINA PLATAS
ASSISTANT PROFESSOR OF POLITICAL SCIENCE

Fieldwork: sub-Saharan Africa

“Fieldwork is essential for data collection but also to gain
insights about social and political processes. Being in Abu
Dhabi also allows for interaction with individuals from all
over the world ... conversations that sometimes generate new
research ideas and questions.”

DANIEL KARELL
ASSISTANT PROFESSOR OF SOCIOLOGY

Fieldwork: Afghanistan, Pakistan

“Telling people in my field sites that | live in Abu Dhabi deepens
my access and collaborations. | think this is because they see that
| am committed to studying and understanding this region and, as
a result, become more willing to work with me.”

ZEYNEP OZGEN
ASSISTANT PROFESSOR OF SOCIOLOGY

Fieldwork: Turkey

“I study religious mobilizations in Turkey and the region. Being

in Abu Dhabi gives me greater perspective on the region and
provides connections with scholars and students who think about
similar issues and have inspiring ideas.”
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Every kind of scholarly research can be intensely demanding at times,

but few disciplines are as immersive as ethnography. Just ask Zeynep

Ozgen, assistant professor of sociology at NYU Abu Dhabi. As a political

sociologist, Ozgen studies “religious social movements, and the relationship

between culture and politics more broadly.”

To examine the connections between religion
and politics in Turkey, Ozgen spent 18 months
(2010-2012) as an intern teacher in a poor
and conservative district in the southeast-
ern (Asian) part of Istanbul. Eventually, she
gained access to informal religious education
systems which coexist with formal schools
across the country. In that way, Ozgen got a
clear look into how education sites are used
for religious mobilization.

This sort of participant observation is central
to ethnography: a scholar interacts personally
with the society or institution under study.
The point, Ozgen explained, is “to gain insight
into patterns of social interaction and cultural
meanings by which people make sense of the
world around them.”
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“This is a very challenging field,” she said.
“Most religious activity (in Turkey) was under
tight control by a secular state for many
decades. Religion was not eradicated but
marginalized. So religious actors, whether
within a movement or not, are very distrusting
... and I’'m an uncovered female who studied
at an American institution.

By pure luck, | ... stumbled upon a school
with a forward-looking principal” who gave
her access, she recounted. Permission from
the education ministry came nine months
later, and the research project began.

MAKING CONNECTIONS
Ozgen started by learning more about the
less formal religious education networks that



have some connections to regular schools
but operate below the official radar. This
multilevel approach to mobilization gives
Islamists a combination of legitimacy and
flexibility, she found, and being an intern
teacher gave her just the same access.

“That position ‘intern teacher’ was not very
official,” she said, laughing, but it was im-
portant to gain legitimacy in the community.
Many people “thought | was from the CIA.”
But after afew months, suspicions subsided,
and “I made some good connections in
the school, who helped me get into those
... informal networks.”

“l was interested in why Turkish Islamists
have been so successful politically, and more
broadly, in how social movements strive to
bring about cultural and political change.
My major finding is that mobilization at the
cultural level — trying to change individuals’
values, codes of social conduct, the tone of
public discourse — was central to the success
of Islamist political parties” in Turkey.

This is a very
challenging field. | made
some good connections
who helped me get into
informal networks.

Zeynep Ozgen
assistant professor of sociology

The process in Turkey, she said, is a clear
example of “the long march through the
institutions,” a phrase coined by the 1960s
German student radical Rudi Dutschke to
describe a technique to transform society
and the state through slow, unobtrusive

infiltration of the civil service, education
system, media, other organs of society, and
eventually the state.

The long-term strategy of working within
institutions rather than against them has
also marked other religious movements, she
added, such as 19th century Catholicism in
Europe or the Muslim Brotherhood in Egypt
during the 20th century.

KEY FINDINGS

Turkish Islamists also followed a parallel
route to exert influence, outside formal insti-
tutions. That’s where the unofficial religious
schools Ozgen studied come in.

“This was done not to organize mobilization
for an lIranian-style revolution,” she said,
“but to fall back on in times of repression
and sustain the movement, like after the 1997
military coup.” For much of the last century,
she noted, Islamists “had to survive in a polit-
ically inhospitable and volatile environment,
so they had to operate informally.”

A central finding of her work is that a
two-track effort has been integral to po-
litical change. “Individual reform (making
people more pious) is not separate from
but in fact an integral part of social and
political reform. Islamist movements work
simultaneously on individuals, society,
and the political structure. They want to
transform all three. This transformation
works in both directions — you close down
bars, but you also create individuals who
will not want alcohol.”

This process has only recently come to fruition
in Turkey, Ozgen concluded, with Islamist
power now asserting itself at the highest
level of government. “They are actually
contesting Turkey’s modern secular foun-
dations, and complementing bottom-up
Islamization with a top-down system.”

RESEARCH 2016



2010 PUBLICATIONS

Al-Shargi, F., Kaplan, A., Eskander, R., Habash, N., &
Rambow, O. (2016). Morphologically annotated cor-
pora and morphological analyzers for Moroccan and
Sanaani Yemeni Arabic. In Proceedings of the Tenth
International Conference on Language Resources
and Evaluation (LREC 201716), Portoroz, Slovenia, May
2016, pp. 1300-1306.

Amin, A., Hamza, A. A,, Daoud, S., Khazanehdari, K.,
Al Hrout, A., Baig, B., Chaiboonchoe, A., Adrian, T.E,,
Zaki, N., & Salehi-Ashtiani, K. (2016). Saffron-based
crocin prevents early lesions of liver cancer: In vivo,
in vitro and network analyses. Recent Patents on An-
ti-Cancer Drug Discovery, 11(1), 121-133.

Arneodo, F., Benabderrahmane, M. L., Dahal, S., Di
Giovanni, A., D’Inzeo, M., Franchi, G., & Pazos Clem-
ens, L. (2016). An amplifier for VUV photomultiplier
operating in cryogenic environment. Nuclear Instru-
ments and Methods in Physics Research, Section A:
Accelerators, Spectrometers, Detectors and Associ-
ated Equipment, 824, 275-276.

Asay-Davis, X. S, et al. (inc. Holland, D.) (2016). Ex-
perimental design for three interrelated marine ice
sheet and ocean model intercomparison projects:
MISMIP v. 3 (MISMIP +), ISOMIP v. 2 (ISOMIP +) and
MISOMIP v. 1 (MISOMIP1). Geoscientific Model Devel-
opment, 9(7), 2471-2497.

Aujeszky, T., & Eid, M. (2016). A gesture recognition
architecture for Arabic sign language communi-
cation system. Multimedia Tools and Applications,
75014), 8493-8511.

Baglio, M. C,, D’Avanzo, P.,, Campana, S., Coti Zelati,
F., Covino, S., & Russell, D. M. (2016). Different twins
in the millisecond pulsar recycling scenario: Optical
polarimetry of PSR J1023+0038 and XSS J12270-
4859. Astronomy and Astrophysics, 591.

Balafoutas, L., Nikiforakis, N., & Rockenbach, B.
(2016). Altruistic punishment does not increase with
the severity of norm violations in the field. Nature
Communications, 7.

NYU ABU DHABI

Barranca, V. J., Zhou, D., & Cai, D. (2016). Compres-
sive sensing reconstruction of feed-forward connec-
tivity in pulse-coupled nonlinear networks. Physical
Review E - Statistical, Nonlinear, and Soft Matter
Physics, 93(6).

Barza, L., & von Suchodoletz, A. (2016). Home liter-
acy as cultural transmission: Parent preferences for
shared reading in the United Arab Emirates. Learn-

ing, Culture and Social Interaction, 11, 142-152.

Benyettou, F., Ocadiz Flores, J. A., Ravaux, F.,
Rezgui, R., Jouiad, M., Nehme, S. |, ... Trabolsi, A.
(2016). Mesoporous y-iron oxide nanoparticles for
magnetically triggered release of doxorubicin and
hyperthermia treatment. Chemistry - A European
Journal, 22(47), 17020-17028.

Bini, E., Garavini, G., & Romero, F. (eds.). (2016).
Oil shock: The 1973 crisis and its economic legacy.
|.B.Tauris: London & New York, 288 pp.

Blanco-Elorrieta, E., & Pylkkdnen, L. (2016). Bilingual
language control in perception versus action: MEG
reveals comprehension control mechanisms in ante-
rior cingulate cortex and domain-general control of
production in dorsolateral prefrontal cortex. Journal
of Neuroscience, 36(2), 290-301.

Blaydes, L., & Paik, C. (2016). The impact of holy
land crusades on state formation: War mobilization,
trade integration, and political development in Me-
dieval Europe. /International Organization, 70(3),
551-586.

Brucato, M., Beltran, J. F., Abouzied, A., & Meliou,

A. (2016). Scalable package queries in relational
database systems. International Conference on Very
Large Data Bases (VLDB 2016), Delhi; India, 5-9 Sep-
tember 2016, pp. 576-587.

Buchanan, J. R., Krupp, F.,, Burt, J. A., Feary, D. A,,
Ralph, G. M., & Carpenter, K. E. (2016). Living on the
edge: Vulnerability of coral-dependent fishes in the
Gulf. Marine Pollution Bulletin, 105(2), 480-488.



Camia, F., Gandolfi, A., & Kleban, M. (2016). Confor-
mal correlation functions in the Brownian loop soup.
Nuclear Physics B, 902, 483-507.

Casewit, Y. (2016). A Muslim Scholar of the Bible:
Prooftexts from Genesis and Matthew in the Qur’an
commentary of Ibn Barrajan of Seville (d. 536/1141).
Journal of Qur’anic Studies, 18(1), 1-48.

Cavalcante, G.H., Feary, D.A., & Burt, J.A. (2016).
The influence of extreme winds on coastal ocean-
ography and its implications for coral population
connectivity in the southern Arabian Gulf. Marine
Pollution Bulletin, 105(2), 489-497.

Cavey, M,, Collins, B., Bertet, C., & Blau, J. (2016). Cir-
cadian rhythms in neuronal activity propagate through
output circuits. Nature Neuroscience, 19(4), 587-595.

Chaiboonchoe, A., Ghamsari, L., Dohai, B., Ng, P.,
Khraiwesh, B., Jaiswal, A., Koussa, J., Nelson, D. R,,
Cai, H., Yan, X,, Chang, R.L., Papin, J., Yu, H., Balaji,
S., & Salehi-Ashtiani, K. (2016). Systems level analy-
sis of the Chlamydomonas reinhardtii metabolic net-
work reveals variability in evolutionary co-conserva-
tion. Molecular BioSystems, 12(8), 2394-2407.

Chen, N., & Majda, A.J. (2016). Simple dynamical mod-
els capturing the key features of the Central Pacific El
Nifo. Proceedings of the National Academy of Sciences
of the United States of America, 113(42), 11732-11737.

Cheng, H., Madanat, S., & Horvath, A. (2016). Plan-
ning hierarchical urban transit systems for reductions
in greenhouse gas emissions. Transportation Re-
search Part D: Transport and Environment, 49, 44-58.

Chernyavskaya, Y., Kent, B., & Sadler, K.C. (2016). Ze-
brafish discoveries in cancer epigenetics. Advances
in Experimental Medicine and Biology, 916, 169-197.

Cheung, E. et al. (inc. Gelfand, J.) (2016). Suppressing
star formation in quiescent galaxies with supermas-
sive black hole winds. Nature, 533(7604), 504-508.

Commins, P., Hara, H., & Naumoyv, P. (2016).
Self-healing molecular crystals. Angewandte Chemie
- International Edition, 55(42), 13028-13032.

Corral-Santana, J.M., Casares, J., Muiioz-Darias, T,
Bauer, F.E., Martinez-Pais, I.G., & Russell, D.M. (2016).
BlackCAT: A catalogue of stellar-mass black holes in
X-ray transients. Astronomy and Astrophysics, 587.

Creés, H., Markeprand, T., & Tvede, M. (2016). Incom-
plete financial markets and jumps in asset prices.
Economic Theory, 62(1-2), 201-219.

Das, G., Prakasam, T., Nuryyeva, S., Suk Han, D,
Abdel-Wahab, A., Olsen, J.-C., Polychronopoulou,
K., Platas-lglesias, C., Jouiad, M., Ravaux, F., & Tra-
bolsi, A. (2016). Multifunctional redox-tuned viol-
ogen-based covalent organic polymers. Journal of
Materials Chemistry A, 4: 15361-15369.

Davies, H. (editor and translator) (2016). Brains con-
founded by the ode of Abu Shadaf expounded, by
Yusuf Al-Shirbini, vol 1&2. Library of Arabic Litera-
ture: General Editor P. Kennedy. New York and Lon-
don: NYU Press, 465 pp.

Derluguian, G. (2016). Does capitalism have a fu-
ture? That is the research question. Cliodynamics:
The Journal of Quantitative History and Cultural Evo-
lution, 7(1), 109-118.

Desta, I.T., Al-Sharif, A., Algharibeh, N., Mustafa, N.,
Orozaliev, A., Giakoumidis, N., Gunsalus, K.C., & Song, Y.-
A. (2016). Detecting and trapping of a single C. elegans
worm in a microfluidic chip for automated microplate dis-
pensing. Journal of Laboratory Automation, Sept. 2016.

Dore, T.M. (2016). Light-activated chemotaxis. Cel/
Chemical Biology, 23(5), 531-532.

El Obaid, Y., Al Hamiz, A., Abdulle, A., Hayes, R. B.,
Sherman, S., & Ali, R. (2016). Perceptions and atti-
tudes towards medical research in the United Arab
Emirates: Results from the Abu Dhabi Cohort Study
(ADCS) focus group discussions. PLoS ONE, 71(3).

Fish, |, & Boissinot, S. (2016). Functional evolution
of the OASIT viral sensor: Insights from old world pri-
mates. Infection, Genetics and Evolution, 44, 341-350.

Fougnie, D., Cormiea, S. M., Kanabar, A., & Alvarez,
G. A. (2016). Strategic trade-offs between quantity
and quality in working memory. Journal of Experi-
mental Psychology: Human Perception and Perfor-
mance, 42(8), 1231-1240.

Frank, A., Lui, B., Carroll-Nellenback, J., Quillen, A.C.,
Blackman, E.G., Kasting, J., & Dobbs-Dixon, I. (2016).
Planetary evaporation and the dynamics of planet wind/
stellar wind bow shocks. Young Stars & Planets Near

the Sun, Proceedings of the International Astronomical
Union, IAU Symposium, Volume 314, pp. 237-240.

RESEARCH 2016



Fu, W., Chaiboonchoe, A., Khraiwesh, B., Nelson,
D. R., Al-Khairy, D., Mystikou, A., Alzahmi, A., &
Salehi-Ashtiani, K. (2016). Algal cell factories:
Approaches, applications, and potentials. Marine
Drugs, 14(12).

Fudge, B. (editor and translator) (2016). A hundred
and one nights. Library of Arabic Literature: Gener-
al Editor P. Kennedy. New York and London: NYU
Press, 416 pp.

Ganeri, J. (ed.) (2016). Indian philosophy. Routledge
Critical Concepts in Philosophy Major Works Series,
London: Routledge. 4-vol. set, 1736 pp.

Gizon, L., Sekii, T., Takata, M., Kurtz, D.W., Shibaha-
shi H., Bazot, M., Benomar O., Birch, A.C., & Sreeni-
vasan, K.R,, (2016). Shape of a slowly rotating star
measured by asteroseismology. Sciences Advanc-
es.2: e1601777.

Grizzle, R.E., Ward, K.M., AIShihi, R.M.S., & Burt, J.A.
(2016). Current status of coral reefs in the United
Arab Emirates: Distribution, extent, and community
structure with implications for management. Marine
Pollution Bulletin, 105(2), 515-523.

Gwilliams, L., Lewis, G. A., & Marantz, A. (2016).
Functional characterisation of letter-specific re-
sponses in time, space and current polarity using
magnetoencephalography. Neuro/mage, 132, 320-
333.

Ha, S., Kim, C,, Park, J., Joshi, S., & Cauwenberghs, G.

(2016). Energy recycling telemetry IC with simulta-
neous 11.5 mW power and 6.78 Mb/s backward data
delivery over a single 13.56 MHz inductive link. /EEE
Journal of Solid-State Circuits, 51(11), 2664-2678.

Habash, N., Shahrour, A, & Al-Khalil, M. (2016).
Exploiting Arabic diacritization for high quality au-
tomatic annotation. Tenth International Conference

on Language Resources and Evaluation (LREC 201716),

Portoroz, Slovenia, May 2016, pp. 4298-4304.

Hanasoge, S., Gizon, L., & Sreenivasan, K.R., (2016).
Seismic sound of convection in the Sun. Annual Re-
view of Fluid Mechanics, 48(1), 191-217.

Helling, C., Harrison, R.G., Honary, F., Dobbs-Dixon,
l. et al. (2016). Atmospheric electrification in dusty,
reactive gases in the solar system and beyond. Sur-
veys in Geophysics 37(4), 705-756.

NYU ABU DHABI

Horta, P.L. (2016). Beyond the palace: Transnational
itineraries of the city in the Arabian nights. PMLA,
131(2), 487-495.

Howells, E.J., Abrego, D., Meyer, E., Kirk, N.L., & Burt,
J.A. (2016). Host adaptation and unexpected sym-
biont partners enable reef-building corals to toler-
ate extreme temperatures. Global Change Biology,
22(8), 2702-2714.

Huliaras, A. & Kalantzakos, S. (2016). Looking for an
oasis of support: Greece and the Gulf States. In A.
Tziampiris and S.N. Litsas (eds.), Foreign policy un-
der austerity: Greece’s return to normality? pp. 49-
76, Palgrave-McMillan.

Hume, B.C.C,, Voolstra, C.R., Arif, C., D’Angelo, C,,
Burt, J.A., Eyal, G., ... Wiedenmann, J. (2016). An-
cestral genetic diversity associated with the rapid
spread of stress-tolerant coral symbionts in re-
sponse to holocene climate change. Proceedings
of the National Academy of Sciences of the United
States of America, 113(16), 4416-4421.

Hussain, S.M., & Malik, S. (2016). Asymmetric effects
of exogenous tax changes. Journal of Economic Dy-
namics and Control, 69, 268-300.

Isleem, N.M. & Abuhakema, G.M. (2016). Kalima wa
nagham, A textbook for teaching Arabic, Vol 2. Uni-
versity of Texas Press, 522 pp.

Jabari, S.E. (2016). Node modeling for congested
urban road networks. Transportation Research Part
B: Methodological, 91, 229-249.

Karell, D. (2016). Fifteenth anniversary of Septem-
ber 11, 2001: Ethnicity and nationalism in Afghanistan
in the post-2001 era. Studies in Ethnicity and Nation-
alism, 16(3), 456-459.

Karothu, D. P., Weston, J., Desta, |. T., & Naumoyv, P.
(2016). Shape-memory and self-healing effects in
mechanosalient molecular crystals. Journal of the
American Chemical Society, 138(40), 13298-13306.

Keliris, A., Konstantinou, C., Tsoutsos, N. G., Baiad,
R., & Maniatakos, M. (2016). Enabling multi-layer
cyber-security assessment of industrial control sys-
tems through hardware-in-the-loop testbeds. The
2]st Asia and South Pacific Design Automation Con-
ference (ASP-DAC 2016), Macao; Macau, 25-28 Janu-
ary 2016, pp. 511-518.



Ketchum, R.N., Dieng, M.M., Vaughan, G.O., Burt,
J.A., & Idaghdour, Y. (2016). Levels of genetic diver-
sity and taxonomic status of Epinephelus species in
United Arab Emirates fish markets. Marine Pollution
Bulletin, 105(2), 540-545.

Khalifa, S., Habash, N., Abdulrahim, D., & Hassan, S.
(2016). A large scale corpus of Gulf Arabic. In Pro-
ceedings of the Tenth International Conference on
Language Resources and Evaluation (LREC 2016),
Portoroz, Slovenia, May 2016, pp. 4282-4289.

Konstantinou, C., & Maniatakos, M. (2015). Impact of
firmware modification attacks on power systems field
devices. The IEEE International Conference on Smart
Grid Communications, (SmartGridComm 2015), Miami;
United States, 1-5 November 2015, pp. 283-288.

Kukkonen, T. (2016). Al-Ghazali on the origins of
ethics. Numen, 63(2-3), 271-298.

Kukkonen, T. (2016). Ibn Tufayl’s (d.1185) Hayy /bn
Yaqgzan. In K. EI-Rouayheb & S. Schmidtke (eds.), Ox-
ford Handbook of Islamic Philosophy, pp. 233-254,
Oxford University Press.

Lachkar, Z., Smith, S., Lévy, M., & Pauluis, O. (2016).
Eddies reduce denitrification and compress habitats
in the Arabian Sea. Geophysical Research Letters,
43(17), 9148-9156.

Lee, J.,, Madanat, S., & Reger, D. (2016). Pavement
systems reconstruction and resurfacing policies for
minimization of life-cycle costs under greenhouse
gas emissions constraints. Transportation Research
Part B: Methodological, 93, 618-630.

Mannetti, L., Brizi, A., Belanger, J., & Bufalari, . (2016).
All we need is the candidate’s face: The irrelevance

of information about political coalition affiliation and
campaign promises. Cogent Psychology, 3(1): 1268365.

Manthey, J. D., Tollis, M., Lemmon, A. R.,Moriarty
Lemmon, E., & Boissinot, S. (2016). Diversification in
wild populations of the model organism Anolis caro-
linensis: A genome-wide phylogeographic investiga-
tion. Ecology and Evolution, 6(22), 8115-8125.

Martins, D., Wei, X., Levicky, R., & Song, Y.A. (2016).
Accelerating the mass transport of DNA biomole-
cules onto DNA microarray for enhanced detection
by electrokinetic concentration in a microfluidic
chip. The ASME 2016 5th International Confer-
ence on Micro/Nanoscale Heat and Mass Transfer
(MNHMT 2016), Biopolis; Singapore, Vol 1.

McLaughlin, S., Konstantinou, C., Wang, X., Davi, L.,
Sadeghi, A. R., Maniatakos, M., & Karri, R. (2016).
The cybersecurity landscape in industrial control
systems. Proceedings of the IEEE, 104(5), 1039-1057.

Meyer, R. S., Choi, J. Y., Sanches, M., Plessis, A., Flow-
ers, J. M., Amas, J., ... Purugganan, M. D. (2016).
Domestication history and geographical adaptation
inferred from a SNP map of African rice. Nature Ge-
netics, 48(9), 1083-1088.

Mihm, M. (2016). Reference dependent ambiguity.
Journal of Economic Theory, 163, 495-524.

Moreno, D. & Wooders, J. (2016). Dynamic markets
for lemons: Performance, liquidity, and policy inter-
vention. Theoretical Economics 11, 601-639.

Miiller, H. (2016). Between potential, performance
and prospect: Revisiting the political leadership of
the EU Commission president. Politics and Gover-
nance, 4(2), 68-79.

Nadkarni, A., Burns, J.A., Gandolfi, A., Chowdhury,
M.A., Cartularo, L., Berens, C., . .. Scicchitano, D.A.
(2016). Nucleotide excision repair and transcrip-
tion-coupled DNA repair abrogate the impact of
DNA damage on transcription. Journal of Biological
Chemistry, 291(2), 848-861.

Naidu, S., Nyarko, Y., & Wang, S.Y. (2016). Monopso-
ny power in migrant labor markets: Evidence from
the United Arab Emirates. Journal of Political Econo-
my, 124(6), 1735-1792.

Nériec, N., & Desplan, C. (2016). From the eye to the
brain: Development of the Drosophila visual system.
Current Topics in Developmental Biology, 116: 247-71.

Niranjan Kumar, K., Ouarda, T.B.M.J,, Sandeep, S., &
Ajayamohan, R.S. (2016). Wintertime precipitation
variability over the Arabian Peninsula and its rela-
tionship with ENSO in the CAM4 simulations. Cli-
mate Dynamics, 47(7): 2443-454.,

Noury, A.G., & Speciale, B. (2016). Social constraints
and women’s education: Evidence from Afghanistan
under radical religious rule. Journal of Comparative
Economics, 44(4), 821-841.

Olsson, O., & Paik, C. (2016). Long-run cultural diver-
gence: Evidence from the Neolithic Revolution. Jour-
nal of Development Economics, 122, 197-213.

RESEARCH 2016



Panda, M. K., Centore, R., Causa, M., Tuzi, A., Bor-
bone, F., & Naumoy, P. (2016). Strong and anomalous
thermal expansion precedes the thermosalient effect
in dynamic molecular crystals. Scientific Reports, 6.

Panicker, P. K., & Magid, A. (2016). Microwave plas-
ma gasification for enhanced oil recovery and sus-
tainable waste management. Paper presented at the
ASME 2016 10th International Conference on Energy
Sustainability, ES 2016, Charlotte; United States, 26-
30 June 2016, Vol. 1.

Paparella, F., Ferracini, C., Portaluri, A., Manzo, A., &
Alma, A. (2016). Biological control of the chestnut
gall wasp with T. sinensis: A mathematical model.
Ecological Modelling, 338, 17-36.

Penzo, C., Maccié, A.V., Baldi, M., Casarini, L., Ofor-
be, J., & Dutton, A.A. (2016). Effects of coupled dark
energy on the Milky Way and its satellites. Monthly
Notices of the Royal Astronomical Society, 461(3).

Perry, M., Kinoshita, M., Saldi, G., Huo, L., Arikawa,
K., & Desplan, C. (2016). Molecular logic behind the
three-way stochastic choices that expand butterfly
colour vision. Nature, 535(7611), 280-284.

Pettigrew, E. (2016). The heart of the matter: In-
terpreting bloodsucking accusations in Mauritania.
Journal of African History, 57(3), 417-435.

Pomerantz, M.A., & Shahin, A. (eds.) (2016). The her-
itage of Arabo-Islamic learning: Studies presented to
Wadad Kadi. Brill: Leiden, 654 pp.

Praveen, V., Ajayamohan, R.S., Valsala, V., & Sand-
eep, S. (2016). Intensification of upwelling along
Oman coast in a warming scenario. Geophysical Re-
search Letters, 43(14), 7581-7589.

Qutbuddin, T. (editor and translator) (2016). Light in
the heavens: Sayings of the Prophet Mohammad, by
al-Qadi al-Qudai. Library of Arabic Literature: Gen-
eral Editor P. Kennedy. New York and London: NYU
Press, 192 pp.

Ramey, A., Klingler, J.D., & Hollibaugh, J.D. (2016).
Measuring elite personality using speech. Political
Science Research and Methods, March 2016, 1-22.

Rezgui, R., Blumer, K., Yeoh-Tan, G., Trexler, A. J.,
& Magzoub, M. (2016). Precise quantification of
cellular uptake of cell-penetrating peptides using

NYU ABU DHABI

fluorescence-activated cell sorting and fluorescence
correlation spectroscopy. Biochimica et Biophysica
Acta - Biomembranes, 1858(7), 1499-1506.

Rianasari, |, Benyettou, F,, Sharma, S. K., Blanton, T,
Kirmizialtin, S., & Jagannathan, R. (2016). A chem-
ical template for synthesis of molecular sheets of
calcium carbonate. Scientific Reports, 6.

Robbins, B.G. (2016). What is trust? A multidisci-
plinary review, critique, and synthesis. Sociology
Compass, 10(10), 972-986.

Robertson, D.J., Lee, SY., Julias, M., & Cook, D.D.
(2016). Maize stalk lodging: Flexural stiffness pre-
dicts strength. Crop Science, 56(4), 1711-1718.

Rogers, J. (2016). Tea Party support and perceptions of
local economic conditions. Electoral Studies, 42, 91-98.

Salehi-Ashtiani, K., Abdrabu, R., Dohai, B., Chaiboon-
choe, A., Nelson, D.R., Jaiswal, A., Fu, W., Khraiwesh,
B., Alzahmi, A, Sultana, M., Sharma, S.K., Khapli, S.,

& Jagannathan, R. (2016). Development of a genetic
screen for isolation of lipid accumulating algae. Inter-
national Conference on Gas, Oil, and Petroleum Engi-
neering, 14-16 November 2016, Las Vegas, USA, pp. 21.

Silverstein, M. (2016). Reducing reasons. Journal of
Ethics and Social Philosophy, 10(1): 1-22.

Sinanoglu, O., & Karri, R. (2016). Guest editorial
special issue on secure and trustworthy computing.
ACM Journal on Emerging Technologies in Comput-
ing Systems, 13(1).

Siwe, A. T., & Tembine, H. (2016). Network security
as public good: A mean-field-type game theory ap-
proach. The 13th International Multi-Conference on
Systems, Signals and Devices (SSD 2016), Leipzig;
Germany, 21-24 March 2016, pp. 601-606.

Suresh, C. K. H., Mazumdar, B., Ali, S. S., & Sinanoglu,
0. (2016). A comparative security analysis of current
and emerging technologies. /EEE Micro, 36(5), 50-61.

Tembine, H. (2016). Mean-field-type optimization for
demand-supply management under operational con-
straints in smart grid. Energy Systems, 7(2), 333-356.

Van Andel, T.R,, et al. (inc. Purugganan, M.D.) (2016).
Tracing ancestor rice of Suriname Maroons back to
its African origin. Nature Plants, 2.



Van der Windt, P. & Humphreys, M. (2016). Crowd-
seeding in Eastern Congo. Journal of Conflict Reso-
lution, 60(4), 748-781.

Van Essen, M., & Wooders, J. (2016). Dissolving a
partnership dynamically. Journal of Economic Theo-
ry, 166, 212-241.

Volcic, R., & Domini, F. (2016). On-line visual control
of grasping movements. Experimental Brain Re-
search, 1-13.

Vupputuri, S., Hajat, C., Al-Hougani, M., Osman, O.,
Sreedharan, J., Ali, R., Crookes, A.E., Zhou, S., Sher-
man, S.E., & Weitzman, M. (2016). Midwakh/dokha
tobacco use in the Middle East: Much to learn. To-
bacco Control, 25(2), 236-241.

Weicksel, S. E., et al. (inc. Piano, F.P., Gunsalus,
K.C.). (2016). A novel small molecule that disrupts
a key event during the oocyte-to-embryo transition
in C. elegans. Development (Cambridge), 143(19),
3540-3548.

Weitzman, M., et a/. (inc. Sherman, S.E.). (2016).
Effects of hookah smoking on indoor air quality in
homes. Tobacco Control.

Xie, S., Dixon, T. H., Voytenko, D., Holland, D. M.,
Holland, D., & Zheng, T. (2016). Precursor motion to
iceberg calving at Jakobshavn Isbrae, Greenland, ob-
served with terrestrial radar interferometry. Journal
of Glaciology, 62(236), 1134-1142.

Yarbrough, L. (2016). Did ‘Umar b. ‘Abd al-'Aziz en-
act a religious criterion for state employment? In A.

Borrut and F. Donner (eds.). Christians and Others in
the Umayyad State, pp. 173-206. Chicago: The Orien-
tal Institute.

Zaabi, M. A,, Shah, S. M., Sheek-Hussein, M., Abdulle,
A., Junaibi, A. A., & Loney, T. (2016). Results from the
United Arab Emirates’ 2016 report card on physical
activity for children and youth. Journal of Physical
Activity and Health, 13(11), S299-5306.

Zaghouani, W., Habash, N., Obeid, O., Mohit, B,,
Bouamor, H., & Oflazer, K. (2016). Building an Arabic
machine translation post-edited corpus: Guidelines
and annotation. In Proceedings of the Tenth Interna-
tional Conference on Language Resources and Eval-
uation (LREC 2016), Portoroz, Slovenia, May 2016,
pp. 1869-1876.

Zeltmann, S. E., Gupta, N., Tsoutsos, N. G., Maniata-
kos, M., Rajendran, J., & Karri, R. (2016). Manufac-
turing and security challenges in 3D printing. JOM,
68(7), 1872-1881.

Zhang, C., Hoshida, VY., & Sadler, K.C. (2016). Com-
parative epigenomic profiling of the DNA methy-
lome in mouse and zebrafish uncovers high interspe-
cies divergence. Frontiers in Genetics, 7(JUN).

RESEARCH 2016



More than 7 o

U.S. patents filed
since opening

alawa glfisl dclpy
axiall ablgll (na
a1syjalll

1,600+

ournals articles,
conference proceedings,
books, and book
chapters since opening

Jac gngTg AaLoap dVlLaa
Ulalgag Ulpaigall (ng
alitaMll dia ulis Jgnag

\
%

RESEARCH AT A GLANCE
(halell dadl yga djaga (Gilas

N

Ranked 11 1

in UAE by Nature
Index for high quality

research output

gl adipall (na Wiinill
) AljleMll alga (na

Syl
8392/l adlc dyiadl

NYU ABU DHABI

100+

artistic works

created and directed

since opening
[2oliil @i dria Jlacl
aliiaVll Aia [@alyd]g




Total awards in

2016 were over

$5.8 million

2016 (4 jilgall

Ranked 1 1 ;

in Rising Stars of Western
Asia and Middle East for
2012-2015 research output

Ui a daclnll Glunwgall
Jha (o huwgll Gpillg Lwl
2015-2012 @lgcVl cnalell dadll

Over $12 Mmillion total research

awards and grants to date

Including:

United States: National Science Foundation; Jet
Propulsion Laboratory NASA; Semiconductor
Research Corporation; National Institutes of
Health; Social Science Research Council; National
Academy of Sciences; Institute of Electrical and
Electronics Engineers

UAE: ATIC / Semiconductor Research Corporation;

Al Jalila Foundation; Terry Fox Foundation;
ExxonMobil Corporation; Ford Middle East; MBZ
Species Conservation Program; ADNOC; National
Research Foundation; ADEC

International: Human Frontiers Science Program;
Indian Institute of Tropical Meteorology

aiall da1é ggana
anjall apinyl

:Jaudy Lay

auwgall ga atiy aio :ausijalll Gaaiall aliMgll
SLwli” allsg gna alaill gaall fiinag aglell atibgll
G\lbgall aludl ¢yl Guwgag

dwwgall ga aiing Jia :@aniall ayyell aljlalll alga
SLwli” @allsg cna dlaill gaall inag qaglsell atibgll

aanll (nibgll sxagall O\pgall aludi ¢Glaul Guwwdag

AW atibgll @anslsUlaclainaVl Gladll gulaa
.auigishlig aiiliasil dwaiall xa<a

3gad @gle qalip o duing aiao :endgall ingiwall
ayjlaall aygall alp il (miall xa2allg (g Llwilll

RESEARCH 2016



drrwa” inle avlg Jlio (na LSy gna dlasll gl
Laclp §jlic (na g “Gluwwgall Jis go aligb
gy IS Guilal U1 bl aliiwll gia
algall g gairall psi wglwi Wgl aiiigs
daxil Jaly ¢noda g egnhy Jlwi JUs go
ajmnlg allclll Jilwg g qaulsill @Lhi g dirall

.algall (naTpal g sl g aiaall

Jolll alighll andilfiwVl adia g)” :albi g
Laisiil Laan gulg Gluwgall Jals ga Jasll
qLa aslgisll Jio eyl wpsl dyiny alsys
glgaVl dclan g Ligygl gna piic gulill gyall

“ouisll gyl JUA jna (o gralwall

iyl Qfliill

by Ljlga Layyb Loyl @lpilll ggro\lwll gl
il el aawyll Alwwgall 2)La ga g aill
Jgaai ¢nillg arawll e ainall guylaall Gan
J1ejgl &ay ggpiio Lalgs

g s ga aylell gSi @l” :grejgl alla g
H ndlp¥il jlpbll aule )it @lLall ol adi=ill
¢-0j (na Layle slaicVl] ayilSal jragi aylll Qils
\LaiVl ¢na ¢an Lalia (JSS asll @calg gaall
J\ag ail «Csilig “1997 @ale gag wall (njSawsll
ggio\Lwlll gls” (nolall gpall go nsul cjall
dolna e afy (o cladl ol ggaaly
Jsiiy Jasll @ayle gls 1 alg G ulaiog Lowlw

“.guaw) e

@i ail Laalea dpwlwi aaii (] gi¢jgl alngig
G bl il dlas) gyjlwa (nle Ja<ll
2\ (g i fisT gulill J=3 (rmypall aWnll uslny
aallwlll alsyall Jagig .qnwluw g giclaisl
L2a (nubuwll J$iallg gaihallg alpalll (ile
J-a=1 g .aalg gby adVill pusi ggagp @ail dp
aLlilall @glei dn (akiVdl s gia il 13 a

“Jgasil upidy gglly ¥ alpal by @ig

dulasll 0da 1gi @l ail Lalgay g¢jgi @iini g
aro\wlll ablwll Jgogy 135g0 V] Lis)i (na Laylai
@ai]” :albl g @l algiwa wnlcl wl]
(La ainall agilalell Gluwdall (ia ggish)
] aaclall ga Giag enill aalwill gglasi g LSy

“ngji @lhis aadll

2016 ¢l

Jgo njall ddpear lacgpiia ggjgl iy
Lblijl Ja¥l awawpl (il @uleill alsi
aslall Jb aai Ja<i will g aralhill gujlaall
Glgiwall ya<iall aaill [Aa aial g .drawyll
zud aoMwVl (g bl ga US aginll aiieill
Lalac gl g<jgl ang g.digall g dicyiill ga

el Aly Lania ayjaia Galeas

(2o (ninyg Jhal ail

A bgi dehiwl .alell
Laa axnll alallell (pe
Jgogll tnlc cniaclu
e Glsuidl Jala ad]
A

wna daclwa aaliwi (<jgi wiij
¢lainMl alc

Lawj dyaiall daleall gdga 951 @1” :lla g
.gainall Jals drcpill glanl Lala gls aif M) dao
allsg g s (il Igib gulill ga nisila
Jgpa a=y gslg “ausipall ayjspall alplhall
A 1bgi Gehiwl” g «<lgsuill CLealyi @il aen:
wniaclw Laa dwjaall ¢nia danll alallsll g s
“aawll e alfidll el Jaly aglgll anle

elhiwl WIS dajear daima Gis” :Gslig
ol alaill aa JS (Guoni ellyilll ggrallw)ll
prill (Gonil dclaizll dlsyall tnewi wWisg
aaiill &ilsg ale JSdu cnwlowll g cnalsill
wgall dliei gl (ua Lay] dlpgi quill dudyll
Jui alglha JWa o ¢alsill tngiwall wnle
ayui g anclaizyl dglull aclgd g alpall @ia
alail (a quwbwil jgall Lal gls qalsll alball

LSy gna “apolwdl dpwbull qljsil



uuUuTc'jjiL
a1l g1i)

go Juall gsl g gLl yasy (né aganall go pisl gy dralell dgadl wlhii

“.ay ! (Glclll ang ale” Lalypegiills a<iaa g adguia (jgsi dralell Glnniill
aalell dwlwll g drclaidVl digadl cna aacluall asliwil¢p¢jgl wilj 0as§i la 1aag
Gl wlw glail dalle latany ¢ejgl guyai g .gubgil djgugli d=als (o
“.awbull g aaleill gu adllell g Al drclainVll

g—o (il aalsill (nileallg gnclaixVll Jclaill
“@aalgy ga @llell gulill ucgiug Lallls

g G aylell aep (i Jlaal ail” :aalpig
aaxdio aphrwl LSy gnia gl bl @ hea
@il @l g.axc rgdel diilalell algall J1é (o
Alaall glé .aduaai @i Ja gaall (e cLnall
M gi Lo asjy gaTejo Cuilsi zlquw alcloll aipall
(g Ly wl] @ sl upsiil asi eac ga guilsi
a0l Gwwdo (o Gy @1no e alpal
dwjaa j1ya (nle Wy <illi cnioewl Ball sl g
clpal Jal ga aiwjaa g ¢l aaw “anaadi
dsuuil Laasy @u=ill §)ljg ga gill cla g .oniny

il ggpiiiall iag 13<a g gl

(na 2012-2010 (nale (g Tjaab 18 g¢jgi tlna g
daa dwliwllg gasll g balgdl dawljal Lisyi
anaa aseblaa (na dijaia daleas Clac ¢n
“grwll” (nap il ugiall cjall (na @ balhag
] Jgogll go aylaill (na &isaig.Jgiibwl ga
Liin a3gagall arawll e (ninall @ uleill @i
aday g\l gna drawpl gylrall ga wis ]
aaplg ajsa ande Jgmll g¢jgi dclhiwl adyhll
il atisill @sill gslal @lxiwl Gpb Jgo

ga asjbitall G b gc aidlhall gaggill laa
Lalyegiilll @lle Jcelof) o Lalpegiill jgaa
Awlall a1 auwwgall gl gaidall g0 Lny b
blail @ad” ga Lia waall gi g<jqi ttangig

Gubgil ¢ljgigui aaly



ow)la gjail gliliga
arw bl @glell (nia aclwa Sliwl

LeisS conilatall Jasll

tle Ggadl &lal g arard) il byl g aMglaall eljal iy ad] oyt
grhoanlillg grew luwdl aile al\s LO_j_SZ_I||_LLISL_I‘\_QLI‘\_LQgU_Q_J'I_I§_jA_Q clna
“.asill arwyi g aleMell cliy Jof go gubliagndl g

gulith Litha
arwlowll aglell (ia axcluwa asliwl
wnsll cljanll ugia Lsagal :(ilaall Jasll

w§y @Guonil Leyl Jy alilll gadl b ao guyl ¢ygyn gnilaall Jasll”
b gl qia anlgill gf Las .arwluwll g diclaid)l alidasll Jga Jnal

Ll g aljlgal ¢mgy Lo allell clail gran g alpal ga Jelaill Lil aauy
“.aau30 din aVNglwi g jlsal Gy ]

Jyis JLila
claid\ll @le (na aclwa Aliwi

gliwsl gliwileal :cnilaall Jasll

¢ubail gna ylucl oniil Laa Jacl anill agilatall galgall gna gulill @\l g)”

J=lg.ygleill g ygrgll ypo d311j g awi (no @aluy Jleo (bl g g al
Adbhiall ada @ad g awljy gualjill iaal gulill Mg a a1g ageg ¢y arw

“wn=20 Jaglhhagiwl jisT ggaung ¢Lial datiig

J<jgl wiyj
claid\ll @lc (na dacluwa asliwi
LSyi :cniilatall Jasll

qubgil (ia (mga g (uiniar g.ddhiall g Lisyi aia aiall atisill gujal Ll

20 g2ugl hilgy Jisubi wnle cniacluwg Las .daéhiall Jgo (Goacl Tjgbia
“ aaalall jIsalll ulapi g dlilaa Lilnar qraiaall uMhll g cLalsll

2016 ¢l




O bl jLaio jS)a

® aiclai\llaglsll

hwgll Gpill (na (ubgil dygugu dalal jraall (nayilfiw il 6gall @aluy
@ad @G1onil qiclull aclainVll eglell (na guisbll [lia Gilsa laled ¢na
clicl o dcgaaa lia .aldlaiall aallell Gleainall ply g tislal Jold
dalae Ayl b ggoagéy guall qubgil djgigui asaly (o guyjaill dia
arigll atieill Jaubii acgiio lauplga Jgliii ¢rill darclaizVl glell Jlao ¢na
araiillg limileoal gna wjall a2 Lo aia (na dpwluwll @hill g LSy go
sl elpanll agis bayyel Jgs (no aplnialll

gs)LLi gly
Alnia\ll cna Aliwi
Lile :cnilaiall Jasll

Glnanll ggwaiaag ggidl Lijal Limg «nabgul ¢na guidll Lijéo 261
“ Liflul ve ugwhall @gleg alniaVl dilb ¢l pja Ligal Las

qubgil ¢ljgigui azaly 36



||||<

J‘ISI ga \IS?I”

QD]

CI_Ig_Jj_HCIISZ

e adiphll ada (Guhi jisi gai” :wlbig
alisdl Jud o akhaVall (pall agaill
J-0 995w g .gil\li g yuti daslall ailnoll
s gl gSar @is Gaaliia Tao @laiall piall
wg al qrugbliso Jlao gan grwil ghgall

B “.aqill Jsib ga

a1

oluot

wna grlalell asloll clijiofl <lale @xiiwl
a<laall g-.guldl g Liilall g «aljlaVl algs .
Jsiy aasll aulle g aadly daiad a1iai daaiall -

gl cenhy @ai JSub agail (Ggrwa e
i@ wen Ggar (b aa jai

Gl Las 11145123 ;1us @ai g) <Lalsll JLa g
g0 dasaubll gua dig)s @luwdll jisTga ayle
Wni gy hoa dljiaghs ailll yulés Gjla agag
J1hall @ni g lgiwll ha yic gulaall jhall
aijléaianinew pisygallguhéllyic guléall
Jioghis ggila15 21y (il pholl wni hwgiay

<hldall cnuipl dabllggjn ghgd JLa g
¢ljgugl d=aby (na clnoll @gle jSja (na
La] Jogi ¢uill alagleall gl wbgl
dwly ayisi @lniwl Guyb ge ggblll
¢a  (yoglgauwgniug) @gaill i
Jamll @iy enill ¢lli g a aaas jisl a5a10.000

ol Jahill gulig aiéi ne Laule

Ljiall (nalolalilaa g)” Uil ggju angl g
“.aapg awlyy gUl awl ayybill aislell




Lalaial aralisiwVll clyjragiall clale pabi g
aalel guaidll dwljal [maxaiwi gl alyisilly
galsal wuibjiaginll jignill (L laalaniwl
¢yl @jisi gai g.go) Ul abaw ani jlll g haill
na b oill (e wisiill clpd ga dajeall ada
bgil ¢ (lgridl xmsall g “gisl” aspb
¢llha gu paiall ggleill yopa 3gagy gagi Las

<ljragnllg “¢gnglgajiwgiiall” jignill

Agagl anla @b dlia
g aralc aiing aiy
allolll ¢na ajjsa

Aaiallay <l

e I Goldl g Lwlaiy pu ¢nlluils

og4iljla] ggjsira

¢ljgugli a=aly (a cLnall aglc jSja waay
U3l gysall bLiil 1540 aigsl aalbyl guibgl]
auuiliwll @cal Lala jana ggsi gl salall
<Laall glbd (o ISl dyibgll

L alisall guadll algiwl JUS Liasa Jiail g
J=al «clnall @glel (ribg alily jSja cLii]
Laanyi (il ayflpall alhnVall g alaaliall
(Lalsll gairall dslia @il aiilball alis]

axaiall ay=ll aljlolll alga (na

anlia ggsi La Lule atilmall alilull gi ga g
a1 3gogl dwlo asb dlia gi V] jgaanll
Ll Jamail ayygpn dhjlolll algs (na aini
Glhiall 13a ga g Iuha Lallai g alilwll
0da j1agil ¢nibgll alildl jSjo @gdarw
J=lg .algall (na Gluwwdgall 21aal Alaaliall
©Lhi Jnall qubgil ¢jgigli asoly ¢l
Wa @auy 16 algall gua <Yl gl uguwlall
i go dyyéa (e Glill jSpo guwli J=o

Lidhia Tpal qugwhll @lhill

wle TS Islaicl Lagaai ¢nill alilyll aai=i g
J-0 @ 1anill g arwadul GLiAAIll (nilnasll y pyll
allsg g Lwl allsgl asylill adbasll alisyall

aug)gll clnall

augill Gilaldusyl

alloall (na algll apuipll Liaflii oy Yyylind g
cna oyl aall (Il g pell” Jga 4jgadiall
g d.aj=a Liilsal aya)1s cuiali ¢l g “uaddll
owasddl bl g5l xé=all AlSjall @ pgi

Joall adhia awljs gold iy gg-aina gai g
ga Gl aséhiall (nag «wnwadldl ¢nylpall
! ga atall ¢na 30 Jsomd onill guwa !

Lailahilg Jilgull ¢jai dcypw tma a1anil

ol “anglgajiwgihiall” g lc @lxaiwl Lixg g
uisi Uil ena onjlyall Jaall @ dhia ¢na aspll
¢ls Jlju Vg anasll alslaall gia Leagia gls Laa
31U 8186 g apuadl <L jall q6 s 12l ol
2ALaill g asliill Jal laiwlyy dlplga ga Lil

aleoll dlhalidall g augwlall

Jnalwnle jsyall ¢pgiag
(2l ugwlall ol
GllaMl algy cna el
aniallasll

¢hbitall cud I dnldl g gjra glygl

il Gléubill
(La daxaiwall aluisill gy ddaaa dlp aagi
Hgaill g alildl Jylai o dpmaill g1 ale
(l=ll uguwlall g alalsl alagall Wil g ndwll
WUl inle apalisindl b jraguiall @le g g <laill

wle a Il dlagall Jiawi JUs ga Liisar g
Las ol g-bld [jg v gini gl guaiidl abw
Jgnil aaphll guai aliaill aly @laaiwl gSay

W) ayinill a il

Gubgil ¢ljgigui aaly



hgugui 4200 (é clnall egle jSjo (o gilalsll clalsll Gl
asilsal Jgo lacgi go d340 6)56 il Jogill cliig wnle qibgil
asslall <ljiall clale moaiuy il aijaall Glisill @laiwl
jl2llg haill golsal (ilijiegiall pgnill (nd uwaiih bl duwlj
Glaabwa g .clU3 dgad aals Jlaall ha g p=iwi g.go)ll inlc

JJ=1g @e> o qubgil ¢jgigii d=olb (o clball agle jSjo
. d .g alga LA clnc Gljlsinl
lell g dljlaVll alg Lnall @ |yl

ga Ugl Lil ag\ Qlai aliwll ¢lli gc a1l g
(@gaill g yuadll gbly aygy Lil auii Alyisi jyghi

wliall a6yyhll ga “ainglgajrwgthiall” ey lim g
ga g ol Jaly adbjell dlilaoll awljal
Aruaddl a T Alagall el g audlja @ le
J-0 Ulsid “annglgajlwgihall” @le @iy g
gy IS adpeal @)l g atilnall abigsawlill

lia ayyhall alila<ll wng g guaildl bl

Craull augdyll aliwil
dwls wnle Jglll @laall (na clnall @gle jSja jsp
-0 @g2ill g yuadll d1sialiyy g (bl J<all

aa3aill g JjUpi @le JiLa

«JHo drale GM§Lwi dac gc aybll Liiay Jglaig

SLolc juiic a0l JS arwaddl gadl sac iy 1skal
JLaall jaai ¢nill guaddl Jals alspall (ua Lo
bLaill @iy ¢l La Sgiallell ¢nugbligall

Sywa il jre wpal @gail (axill



Allnadlio]
Al dlanbil

yubgil djgigui d=aly (na cLasll gle j$pa
2015 plna (na jSpall guwli -+ -

.aljgisallaela alyja ¢na @llell il w@liha ga sl éac g uale (raéa0 diw jSpall @iy

wLd aafly G\aa (na Leale Tygabio 30 pdiis enclasy JSidu jSpall gna gglalell ¢l
austall clyjall

Ul endlell ugwlall @i Gadl jSpall @iy

(€¥15) gJ_i ¢lygugli a=aly



Jal (na Lanilii gi anls .alilaall Gphll ga

VI Ll dagy=all avlall slgall @hsa ga s
il hiiall @aall gl ggusil Laya Lay

Ll go aalisa glgil @laaiwb gjlaill gls g
Aladall 2flill guoi .aligilll g ayiguilll
LVl gl pla Sy Gaclg Ailiill ada risig

.Jaill adoglaal Liflals daana

(La 80 (lign plnial @i wylaill asl (o g
clall g0 ugs tia cusuh dalw a21o ga atall
Lola ualll J1ai Laiy (G163 yues gg.a¢

e aa8x15 Jla

(@ g (CalP) aslal djiaa wyal aupld daaig
plnioll laalaiwl aslclg lalwé ayilka)
belasll guaiy g jlpsin g Tjlpa athaill alaiiall
QLISLwiVl g alpwill @ ihii aalsi go Jla) Lao

M .aswigll dthaill

31 2016 Gl

L

(o aclwall sliwdl «wlib (ile JLa g
clall o haill allj] (CalP) guhiuwy «liasl]
g iny aill dxga<a Gilay (nag adle aclasy

:ajaall (ilpall ga aiasll (ulc

I3 dylle aabhw dslwa gl .gah) gaa
aneaio aialisg

[4] sl s” w1gai i dulell cnaluwall
Al Ul il xSl wgyspua J$ia g gl
;g na @gawll graai @lwall g3ay Lo

“lugagjaapgw” (na aaxiiwall dalall -
wnlc daulle )2 d AlA dagléa dalawna g
.Gliglall g0 Gcgana (plnial

acyuy haill (plnial e asflall Laijpag gl
aas=ll ada gl slaic\ll «ud] guislll agai
Lanic go aclos jisialuall ga aliglall allj\l



aolhillaluall clLais

@ allea adyjhy aliall jalna ¢pa liglall allj] gl

aijg wlenl asiw | Joi La piay L‘JT aisal
“.clall g hoill a1ja ga bhaill ga

Agoc dia drxgoga il arwlwlll aslalla
wle chalwa ng e jpatlgr Jgl ga lia ¢slg

ninall (na astind @iy “gu)i [4] gusdls” golwi
alyall &8l gyl

81381 &~ (NP 01
plnial (nlc gjliaa
Uliglall ¢(pa dcgana

cluaisil ¢na aclwa sliwi arublilyb ¢nle

awalle avaal aly allwa

apana alpili atheill abjwill ggsy gi gsSa
aoluwll ¢l xa9i Las alnialll g aiull (nlc
gJ_ouI g Jj=dl acliv (na a<fladl uLnglo_II
i apeill Gphll dalleall daglaa wl)

Aa4flall Laplgs

a0l clale glhiwl JSiall ¢Lli aalgal g
allj¥ 63430 adyyb ] Jogill qubail ¢jgigy
09si gl Lal gagis «aliall (o aolwll Gliglall

asLigall Gphall go aalsi Jal g aclos jisi

dlolwa aslo Jgi jughis ggilll @lé G

‘ol [4] gusdls” gulbwl (e J Ll aslna
2o wllls ¢Liplll g hoaill uiai g clall @glai

(CalP) w5 @l Latc Igalbig
(CalP) gl «nun il daldl wnipd gty JLa g

86,3 Liniay"—glll 21ld (i) @920 g g —
o alwall jalna ga @gawdl alljy éxgan

Gubgil ¢ljgigui aaly



aa)3 (4 Laasyi g whl 12a gilnoiall grayhll
.Aclw 24 dxal aayll ajlpa

diaalg a=hd glajhll auny (nlill @gdl ¢na g
nLa Abiai glpe (nle ayalbh dallc ga y 13 (Ja

2hall glsa

wle pniay Vel gl asisi gai” :jilags JLag
Lai<a) wpal aljgli xagi Ju héda aslall aia
Liad 24l a9 aadiso fi¢ laisl g aily jalll J2a
wnle §)x6ll ada pa hda aalg wibh dwljy
J-0§i gai g ljg il (na aialsll gnilall 2\l p\l
Gilall 2\l ile a)a8 Al ayal aljgli agagy

W @unisi gi jLbiill (na

29 2016 alul

aclwall Aliwll Wwgogli guil jgisall Jgéi g
jlail galgll g Jolll las Jsudy” eluawsll (o
diSan ¢S @l &j5a yaky aill quwi qale
of Laya guiii (il gl pall Lail .J1d go
AUVl Laifay aljglll Jia axalll aLibsll
Jgail aisTill ai] Ledgio €lls g<i @l s Lils

“.ahglll Liamd (ua ¢njao

CGljglragagrigagi gai
(e ajad Aly i Al
(na (il all S\l

aljgisall a=y la Al jirags elyjily

aljana ool wlhii M alyg ! gi go @yl tnle g
Jedall ] @alay 1 Y Lail V| Lann ) anjls
ol Lahi ywsl gg<) gf 3V & daclwall ga
Hgi ol Laisay oLl go Lilay gf aligii aif
dsiilsia dlaley @iwig . Q\pMl dilac (nlc
grajhll go whl §jg Ll gi Jliuy<i aawl



anwpo aglc

A s Alalis\

Jga g ¢y Jsg Lilali ajgusall laildbd p\lp] asall wilgall gihiwi g Jaiwa

alags alpadgul @heo wlhii g .aljg Ll Jia
Lao\oY (g o gi (nilpays jeaa gl dir=a a)lpo
Jiiho (na lajighi @i (il dhglllada gl g

Tan aaline wubgil djgugii d=als

ahgli @gai rani wl] l@pws A<
ill g gg Ul anliill <lpanll “alygiiilgjlnus”
[ wai 2ol .Jab 1ol @ Laan masi) Y
A01g gy g0 J-6f (o aayll &jlps @aja

b jeva ol 3gag ggag

.y Jaai ool

aljgisall a9 la ¢nl (jitags ¢lyily jgisall annal
00 b Lo anubgil ¢ljgugli d=als (ua ¢ljLiall

Hoai g @i g cliy g i dlilac (na grale
.awdil awoi o\lp] aita) oo Jliws Glal

Glgiwll tma wnleg aill aylell @la jailiag
daanall algall” asall algall Ails awlall 1641
“Lily aulsiall aguell Qlp| Laisa) (uill Liclio
blhall Jio aaclill alpadgdl wlc jnidi
pusll & bls gi @i ggsi Y el liiwlig

Gubgil ¢ljgigui aaly



O e -

I s J I g

-
NI

@g6i (nill nérwgall Jga auyhill adyeall g
Glaslwa Iyl dadl aa @aas gl gSas Las [@iwlja
“owaill @le g alwl pl AVMlha (nd dala

ggpall J3VUI waall Jial” :Jgall @iidl g
Atlgi (nle §)slé augub Glouhi pighi ¢na
gSay doliva Glalal g blaily &brga alclal]
wilgy Jgo gulill wisiil algals laalyaiwl
23gaill ggsiw g .aréirwgall A léill adag dapnls
Ly Lalio aayb “elilijls” alela)] Ll Jglll

“.ausall @ilgall Guhis

2016 ¢l

-
-

F—
-

La

» 97

| 2014 alc ¢nia Tag ¢l ggyadiall (e g
arilell (arwgall Julail anly algsi pighi
aildill aagl yulié @i ga g aiall ugis g auAll
Aaie) Glaldill aaeia Gliw (na ataeill dlaja g
WLd el asyliay ¢l g ddeaw aljluisl tnle

ablaill\lgITiSaa ¢l aa gsi @l” :guate Wlnig
AL\l aallea (na g OV Laall o aiaell (nagall
gl @gle (na dluajjlgall g dwaiall (na



aspll g inarwgall JLiiV gulill daléill g 6y drais
wnérwgall ada Gils zlgw acgiiall lailclan)l Taag
alis Jguib gré g JLabill Glygai

g jlidrall guddfl doldl guaie gugjls JLa g
d=aly (a ¢ljliall aérwgall ggioll sliwi
glalll dipa] gl wgj=all ga” :ubail djggli
193 ¢Sl g gl e o Jof g asliil g
Lolailaplg gud ¢la aldl wndce Lanili g aalaill
aalsill cilgall @aa dlgha | Lilhy waay g

“alilasll ada Laulc (ng hii (il

cla\ll

ee C

aalaill g

d=0ly (na “glaflll” ¢gjdia @6}
do1g> (no @Gacl aphi gubagil ¢ljgugli
Sl cnérwgall ¢lgludl

«nlall g pplall aleaina gl gl clalell ¢ljag
wnarwgall 2ini @llell Jgo Gleailall @als g
cglw ga (nérwgall gLVl gl Lasa Jclaiig
Ay piull d=ubll ga cja g jus an aulf (naglgu
aupill 0da b wg (na aalsill jgs iy gsl g

sy Jols iy @ idisiwae e Tyal atallell

ubgil ¢ljgigui d=ala (na “sla)Vil” ggpuila wbgi g
Jg-hia ga (nérwgall gLanll” glgic Joaay ¢l
g .narwgall agphi “alalsill g alnnaill 32 <ia
g<aib\l dlghagna duwsiall gugwbhll g lc

Gubgil ¢ljgigui aaly



g

NalTeTh

| @i
AU gL

loaic dlada aléc gujlai Gaai pallas16n (na sl g Jan Lsle ol ganag

wile yalll alaicl gc phill a2y ¢laall Jac
“wngelll e g tngelll @saillg Jlaiwll

Hlsly L lmiapdio g Liygll-gsily dold
d=aly (na guaill @lc g aligelll asliwi
Jga1n1 gaa lpad 19 Guap apai <ol «ljgigyi
duati gf gal guig Ay julaiVlg ayyell grisdl
slaiwVll aic aslll Juad g Gaaill aic aslll

£Lloall (o aalira zljal J2aj

Jad daao aaas Gl i Liiggll-gsi\l cLalni g
aalleo a1a1s d.apea tile clalell aclwi Lail 3]
alaphi Loyl Lal gg5 ¢f g<a) Las a2l ¢Loall

Aaier aslll uleriwl g Jlasiwl gls 13]” :cLalpig
g0 A\ aolinall ¢laall aldl ade (Lil anlai) Las
aslll @aa g Jusuii wile ¢nalsll wgaill pagi
wayeall @saill gVl ella g avili a9l guyjaiaic
Jaall ggsi ¥ grisl ga alair Jaleill uglhall

“.ng2Ul glaiwlll g daaill aic ajila

2016 ¢l

adili agl il a<l o all (nilii Joiiy

s jad albiy Laaiy Jaéiillg (Liel daj=a )
clalell ooy gas ¢l palllasslall aphrwll (pa
J< @ajras La @l ¢nilii amd gl alaicVll and]

ST (aj=a @i agagl aaiis aglll ¢milsl

6 10 ole J1guw all
g2l @l Jha

Lle Glwlys dadlb (liyygll-g<itly cniw)
guaill @lc ¢na

Gluwlys adlb ¢na g Liyygl]-gsilly eniwl Jg-6i g
wa 1a @la J1§w adl” :guaill @lc ¢ Lylc
g Juaiill (le ajaall Ja gl dljpl Jlaa
ail @i .«asllh @Gleii awly (na alll @saill
adl ga cjas avlll ajasll ¢lli @lxiwl @i



ausilaliwalllaliai
ALl ailis]

aaclwa laisa) alclaialal pghirdaflyasi awaiall (ua aclwo Aliwl alc xana @la
gl &uls aa)hy @aniuall a gnsilsiall jlaall aagy dus any=ll ailisl alsi wle golill
2nnllalhilll (na @leiall anglg <baVl i UT aisal Las «alijp

acluy gf @il go 1a@ g @alina Aligiwo inle  Twjaa Gaald Laaic ap<all (niiely” :aic JLa g

Jusiwall (na @ausill Jilwg i anle gualeall  @yal ailis (e aisclwal Job au ¢luag

adhll ada @xiwi V 1alal cllwia .ajpul

Jclaill gualll awlb Gliwalll diisi @adiwig “Sahall aylisll adei (a arwalll
ugwhll (a gualll adbia .ailaill ga

JISidl o J$ib (na JLiall Juw wle noglll ayisi @laiwl gf adlul JU4s gosagailaie Jlag

Apwalll @bhiwll il 2lii gway apwalll &lhiwll g GlLwalll

Laaic asollaniicly
Clual Lwjaa daald
wlc aiaclwal (Job a1

a1l ol alis

dawaiall (na aclwa aliwi arc aana
uguhll Gwaiag atilyasil

Gubgil ¢ljgigui aaly



Liif Lo/ AIEL 9 Lo Lt/ i) g LS S o

RANISAL

1 £ @ty Dialect and Culture

asull o e il

na Legudy pisYI éwa Lol

(| awla aslh ¢lliagrallsll
&S glehilan laid)eo

ayyell a2lll (na Jgi poha qarlw) yoli

atiaall gi aualaill @aiapea ga cjas gldanlsi — “awa)” alis Jsiu gi Jol” :cnadblall adiile ¢llag
@aluwy gi Lail (iail” :cialbl g .ounyib @laials gl g dauyell aslll ailb dalsl Tiwaa g iaga Leaja
g a<lll @lei Jlaa inlc g Bl bil wind ulisll atlhl héa yuil g (raiaall gratdéall g jlgjl
(Lo agjall @i atilfal anle g aitaaig laialai @l aliyric agaxiiwd «nibgii ¢ljgigii a=ala

AALsiwa guiljloMl aluddl J1é go Glaabwall @ty gua ¢l gls zlgw adiljlolll aalaill g a sl

2016 ¢l



asll i asl

nadblall adile g ubgil ¢ljgigu d=aly tna aupell aslll liwi @ilw! joli ala
wulis b gil ¢ljgugii agaly (g angell aslll @ilsei (ia anlnizls dlac guill
.ailjlo\ll aalsillg axalll Jga ti=aja (g2l ulis Jgi

“a@ano)” ulis @alwy gl @lw] Joly g “.qrwlall
ap a<ls ariljlalll daalll g duyell @lei J=o gna

Jawi cogull @laaiwl

ulis ¢na gylaill g dlau<ill @uani @i g
ayihloVl aaalll (16 (g d gulwl cLiyd “awa)”
augelll aidl wile jushill g0 (nalsiall yic
Glalaniwl g gaill g aalaill g Ghill g Glajaallg

aagul alnll (e aslll

ayalai alsyl Lyl qraleioll QLlisll @xé) g
¢Lla g il @ailig dalp ala dlold daigslg
@iani@ig.dxx phi dlang g wylall @ady =il
JB ga ¢la g graleiall dlangi a by phy alisl|
ailp wWalga apb g .alles aygl alalaaiwl

.alcloi align alga @1adi g 416160

ga «AuiljlaVl axall (na @\l gi “aawa)”
g0 Wl§a anall ayy=ll aslil ulis gc ajlic
aalamiwl gSay gnigp Jy Jady g aaan 352
2JLb g Jaly adbll g graleall (ngl g2pas

AljLalll a@lga

awsludl aelll (ua aupell aslll” aulwl Jga g
U] dwlo @by @lia g qallell (ra fegu fisul
@li @i g .aylisll g Ghill &n ga i Laidea
Laigaliag ¢nill Glgs¥ly graleiall aygjil “away”
aljLa\ll alga aalai g atiljlolll aaalll aleil

“ sy dhnall & ahiallg

g2l gnalsiaail graleiall aigji@i)” o hig
A1 41il> 08190 o4 Y5 go Jolsing (ic
uLlisll dnlna dieaw alga jragil aalvll

Gubgil ¢ljgigui aaly



@lebll g c il gls Lallhl g .aalaill g aluall
2lgjl g Jwl Jga Gacl alidlio <ol aumd aila
g0 Jgoll Qei @is spwl Joao g .agaill elilgl
Jgolll La g (Jnall (] n&i (rdll La g (galga

“plall &ijlao gl Jawi Cuil ¢nill

il g ualnily dwwa ddl A\bldall daclw g
alpall jga gc gagio ¢ g jLaio ypw qui (ule
wle Jlio @uadig sl (nolall (na adiljlalll
[@wais [@wai CLalc alpal ana galg ga ¢Lls
Gold @i ga g blegjjall ayliell g dchjll d1a1s
Lo ¢l LavigV aclj I ygguiu Laipd g Laale Joi)
aygnell achjll plall alac gupwlii @la gi dul

dcgaaa ggsi gl wilili g uslnily Joli g
(il Lailaayi g GWylsall pgni g Glangll
@il @iy @l 13 héé Ly ale elwill CLéalg
g-any Lao Ly jgaaall aslio gailga gc
nolall (na élpall Jga adiljlaVll dbilg gl @ia6i
laiilaal Ladligi g Lakhan g .duilwi phi dang ga

bl y by ga

2016 ¢l

o kil e L@ -6
clli ena dgoill g agall

gabna gan @bl

Al g ol onpwll
T SN
=2airall gl @\lc)ll Jilwg

daclwall @il «aalnily ainile

allaVll algal ¢nibgll @il o d)gp
(BP plc ©) Ganiall duysll

20 g.axull g anjall gapwl gap aoli dupgnd
ALV ga ganc

grhcl 28 (o clwi gl a8icl” :Jgall Gaiisvl g
@l=ll jLb\Il galeja 35ul agall g opall go pisll
wile Tiw sl clwill Joai @l g wud @aiaall

“apjoll elli

Jigall ey

(Lé alpll ayle @ils La Jgo guwgl Jlga eyl
aniial Glisonll g aliiiwll éia JAS aahiall
@alaall fisy @philly ¢l uslnily aibile
(ilglll dgwill dlagyl abnll na asbicll
gc ol Y\ ga g athll jgol (e g gailils
Celhiwl Athall Jgo aialaill pnall g alangll
CELL JUA cbwill ujlad ga gaa ply=iwl aalnils
algall apwpwlill algiawll

wna Linglgug il ale asliwi «oniljl Lijjla <llag
Ciall (e aapiiiallg enabail ¢ljgugli d<als
g dygall lwbws] o fjaly Vicjs alebll isy”



e diile Laigay (uill gansll jglaii @l g
g€ aatey alin gudies alpal 15 (Lo jaubi dac ama
gaea awny i A\glda clya] wile ¢ dalg gLhill
JLbI Glbi gaiga gc wiisll @rc dhyypd

QU iy aguuill Mg al Gl gopwlll

Gl 1aa daaal gl” :Jgall uslnily angl g
41939 )93 g athaill §)gnll ggs (na gasi
geo wllll (a il (uvlall gia ailylalll alpall
@aia =il uay gudll 4njgsall g airall cLacl
alpall 8Ln Jgo o @ailadisa g @all)l ¢l
gl pa inle emyléill (niljlaMll g ainall tna
vasu dladl gna dwljsll Jaa dguwill dysub Laiy
tnolaall (uindl @laiaVll 1aa clpa (o wlijl

ELL Ay i and b pnd e Gl Clis” :Clalpi g
alpal JS Cilen (il aawasll auflgyll alagjoll
] (uislé Lo ga g Laild Ao (na a=flyg djrao
clwill aln e alpb (uill alpsill Jga @cl apw
ela gyl g5 @l Lile Lailassi g aljloVl algs ¢na

“elwill gc JIaplh aygp erd Il ealiic Ml ag wll

Glishall ga dlebw JAa o wualnily delhiwl g
Ganiall @yl aljloMl algs agdl cial (uill
¢Lli (na agaill g agall (o nislly giaii Cuils
gl @\Le\ll Jilwg (na dilea g<i @l Laisl g 4alydll
o glagy g gy ¢S wl@ll gno gaill g aixall

P T

&\

(BP plc ©) aaiall apyell Gljéﬁgl algal uibgll @il go d)go

& pac aia o abale agwi ] daaill Laaaa gls
gpall Gliwas (na alaglgall élilgl Jia @axaa
JLBIAL gc Tagey Tulle yile J4n gag «nolall
Gliiall aijléo dpgnag Lhai jisl gag aolsll
aioi adyear @gll g=iaiy cnilglll alillalll
Jilwg wnle gaudei atilsal auiy ¢yl polllayle

Aclaibyl @\Lcll

(i (uill g 3yl dsaly danp slnil Alls g
cjas qubgil djgygli d=aby (na Laiy b
Ulalall ¢naggal adindl daaiall galip ga
g abislell aguwill (] Gaaill aslyi” :auiljla\ll
Jgrad @l Layd (nill dgwill gannd ¢law
adillaVll Gaalll galsiy (n i\l g «dwjaall wa]
gailalsi gon) ga g gannd ¢law dic) 26l

ule jgiall gna ¢l Jgll gmnill Jiay” :alsl g
Cunll gaclial alglha @i Gl ga alsjlaall
¢alyicl e Llb Jlall d2uby g gaild gc

“alLalll enia Joall ey clwil arwilly

g Gcjeyi g Ualg enill «ualnily daxdiwl g
g Laflaani g Laix ga amwyidll Lailalle iy
algall aljla] @lina (na Jolib awa <oV Lailaj
g®jlact go guiwll gjglai Gliiljlo] <lwi gc Liny
Jaal gaa g aigleia dalnial Alielal graiiy
alga Lay Gpa il syl g é sl Glpill el

i 45 J16 lawwli Aia aljlalll

Gubgil ¢ljgigui aaly



agaly (na arxcluall aisldl .uslnilhy abile Al laaic
arali asing awljy anle lalac (rale Jid bl ¢ljgigii
31 @l dljlalll alga cna gaudl jLs cbwill goladl aylill Jga
Laiy @alaill gagao Jplgill [@isa) wis lolai @lLi

axiall auyell aljlalll @lgal (nibgll @iyl ga djgo

/



=

Ulgol
cnolall

L

jile




«@x0lg atin aul wule jspi gai” Jgall aangl g
ajial gulill lmwjs (il angg ill gaaall aliia
Wwilgy go Al @hbii Lail i g aligh
¢ g .bnll aledila =il Liisl g qag-iau]
alyjlaall Js ¢ua agoaga (UHRFY) (1o of alsi
gilall ¢llawi (na Jgguwa “ga g daliwga uill
axgag g3l g sl aa3ig jghi gc ‘hbiall

“ausll glopw qwg Tan dadle Aligiwag

jj=1 gl ailid o @Vl aaal Liaaa g)” :CLalpig

01 )28 gruni gua Jiaiall Joill Jughll Lisaa
“.anljal Ve il indc

2016 ¢l

«€L15 ¢gan agais ¢nada) sl ajgisall gujaig
dhiwgll Jalgell g @ik of Lishiwl 13] :géig
 aaisill alatwll oda Juaei o Lisai Layyl

“ciaadl Al plpoll guvgsall pladil

clawl (e Lailul (g (sl galw yaisi g
JSui” 1 Jgai g anwlwi JSuiu “h baall g ilall”
@uw 3.81 Lalghb g1y (nill alighll alaglhall aia
Al gay G galll ia awlal as<ily alugnce
aaybll guaiy Jaig Lalai glwilll 1155 Lata
Elawig aluaill ¢ua aisil ¢llay Las . s an and)
20l ade alaiall ajasll eli “hhaall guilall”

“ Lyl el awlja @g-ai gai g

Glwhal jsjaaghg gl
Jgo jaleginll

asjlina aaliwi «nulal galw giwns
<l ale (na

awly e Lanita ga Joa=ll gi aud] ajlali g
(UHRF1) aalg g1 wile Lil=a jSp” sl daai
nag “@ginull (gnjspall @biall ey
Jbei gl hiiiii Lally ga @iy (il aéyyhll

4nggill aaall ¢na aysjell alinll



sl pljal plle G4
¢ LbawVlaxcluiay

na @ginll jSpa gl el ale (na as)liall asliwll o] alw giwns Jgai
L2 @gai wnill g aaclgll asil Glul g jlidal Tala Tjal a9) (b gil via ¢ljgugli a<ala

“irghall e grigpll alhiwl” dwlhy doisad g
Laa alanMl ayglall alhiwl ¢lgil go ggi Laily
cLhch Li@s” «olol g .gopall eqe (ullilly JLay
by ahll @goiwg qauwll go aiep atas aall
a1 Gad lhl g ol ga galdill a1 go Alisigpll
alall Jaleiiw qagawll go nsiacyy ga ells
Jsiiu @l ga ailw @ull Lan)jei @i (il
Tanlw @uull i al il el adall ga Joaal
wg-hall e gigndl alaiwl gi guds] aang g
] 38 gl slanll s (rani gf g<ay @isiall

i@l aisl pja dale

n=ahhll @pall cna ayaall Lapita (na

d=aby (na gujldrall @Ldll jia) La g)” :ulif g
@g-inll dwly GWawi ga qubgil ¢jgygy
@20 ) Lo augnll diilogleall Jac 1309
aaleiall alwlpall tile au @gal ¢all Jasll
dlilagleall Jhha (na apall agag J3ub g qaginall
P jSjaagag inll dalv] dralp] dajla digiall

“Tan Lyygyw uisy gl aginll @l

wulwill gc @aisll i) gijldiall s Waa g
aniiaall gusiill gf ¢uiaall jgasill ¢nfijall
W0 gag aniaall aisll ppo @l wgjeall
gy ol gsas g (GHall goy s jLiil] g wlig
Jliwl ggiii g .dgallg xSl @iy aloll ol
wLa Lal @gawll g diawll g aniaadl guSiill
aaly] «nilill ggill ga (nyswll g (Jgasll ELia
gl uluwl gc isi oy<i U LT ] .wyal Jolge ]

Al gna ggaall @silyi arols

Jlwa” wnle ¢pgini anll LAl gi ] angl g
Aliignll ¢nb @iy gl glanl dxgall daéljo
annll gl LAl arwlelll alilll (nag
(b @iy M Lasic g «@rwliall aaibgll @lisll
Jluwall =i @iy @nnll JSdall alidgpll elli
“ annll Jill ki épa Latb (e daclwall

Gubgil ¢ljgigui aaly



i u=ll cllaby il Il

ELBANT cLifl 6)ghall aaj=ll

wuutd ll Gl g lapd Ggsw .

wile dwljall oda 2 flii acbwi gl ggblll Jalig
b aa guy adudll jLbsl grallell giegll asLyj
Juogeall plabil (e g<I g gridaall wnlc
aclpo wl] aniill (mgi gl g bl graaill

aulela jish anp dailay Glwluw

(Lo il jhs golill éllay” :glapd Wlsl g
L3 yblaa Jgo @aiiegi ga 3\ sl (Jjiall
cgall grilgag @apwlg @awail wlc jLall
Liop L JSd aalsall g Sloll wwa @il

“.TJ_.D . Jees 9

2016 ¢l

Jilgl ga aanlg awljall ada prisi g .Lial Tyl
G adpndl éjg by taa g il Glwlyall
ol agasbwll Glalll Gpabl aa g. “Lasagii @l
awljall (na ada ¢Sl g grivaall §jly adwill
g apball albigiwall gpaai (gill wlgll
gL g @alidl Jjiall clga (na clgall dgli
apill s g .éjglaall Wyl (na gulill
il g «aasill gi Lawa @xiwall guill gl ajlo
JL¢ drxaeia dalw @flbais alga wnlc (nging

Hbhowll (na dxgaga



@l g Jihwll Lawa gaai (nill wpll go Lyyar
gl awljall aang Jo anll ¢ls vic jalll @agiy
aududd] Culs (il @yl ¢Llil ajglaall wysll
(o Wlepl asi arwi (e dlai bl Lawa gaai
Wyl djglaall Wyl dijléa gguusil apwst Jgi

Al i

sl Goldl glapd GgSw jgisall JLa g
adudll gaai @l oill) ksl vyl gsi @l”
well cllabi JLlwjl gla ¢Lial Lilal jisi (Lawa
Crun adddll s <LifT ajglaall aapll (na

Jgaijbha
.

aanll Gl jSja @l dwlyy aoibs

(ubgil ¢ljgigli a=aly (ua dalsll
GLdvitwl e 23l gl gaaill o
guaill go Ty JisT sy adill gl
AL LT N Con il gulwl

Jusaall Jjlia ga cread alily aud]

Aljlelll alga (na

anlaiwall elgall alirc Juair awljall Clala g
il giaai Laio Jjio Mgna @iy Ujio 33 go
JjLia 10 g Jnda jihwll Lara gaai Jjia 12g Jhba
Cadisg .alaia pfliill Cls ¢un gaill o adls
Laauai @i il aliglall gaa g dawljall
awarunll slgallg ggusll apwst Jgi Laua Lay
enill Jjliall gna (el [@ipwi Cuils dga algaaall

il Lags goai

w2l (na ggusil arwsi Jgi abigiwa Cils g

Gubgil ¢ljgigui azaly 14



13

LMl (na danll
(o aalsll aanll Al jSjo laélbi nillg . aljlolll (na danll Jiaiwa dwlys ayii

a1b\U clalellg quomiiall <Ll (o dcgaaa @lal Jlaall wnibgil ¢ljgugli d=aln
algall (na daalsll aanll Jlha ¢na blal] fisyl aliwll ga=i gc

Jrw sl adlil L aawiw Gun Gljlalll a1ga
“.Juaiwall (na plpalll eia gial

Glhoibiwa g dlealy éxc go ggblll waag
Jicghiall go wiljlal gblgo @li 20 ¢l wul
asyLivall Lalc 40 g 18 g1 @a)lact aglyii guall
gyLliall ga albrw g. g2l aligb dwlya (na
aliseg @uall alwlé 1agig gluiwl Jlesiwl
e @aiijleo @itw g wlell g Jgul g @all go
Glilwiwl Jlasiwl JAa ga dlgiw dxc uma

aalusll Aljlyj g CiiVl e

alllatc jgisall arraell JLa «awlall Jga g
o Ldiwlg aiblll plpell @uwéd gutl) nareill
(Sl alj nadina ga alall gplpal
4l glap (nlc awlhall ada aflii laclwiw”
ai@ .Lisa\y ¢na daslall JlolW aligh g ano
oiti Laill laild o dala ajnlia ¢gna awljall

W “algallg gainall Linp WLibiwa

2016 ¢l

Jdgll (pa axaiall ayyell Aljlalll alga i<l
Wlal AVaea (na TS Lelai)l aabi gnill
wLani ¢l uliwi gslg Lialle ¢njSaullg diawll
oSa Al gUTauis (ot @l dn @avlg e
oda jLiil ulwl Jgo daagigo abib] jagi of
.algall yniblga gu alnll haiy daleiall (plyalll

clglll awljallada
bluigillacgiga
claipMlulowl inlc cgnll
AMaawa il
Pholgenyswligaiawl
UljlaVlcna ulall

woutifl daldl wenle wcly .a

Haag (rudll &l wnlde wcly jgisall Jgédug
¢ljgugli d=alh (na dalell aanll Glaul jS)a
Lacgi o wdgll aGwljall aia aei” :guabagil
Al glaipVl ulwi aile cgnll blwi gill
o wlall plyaig nswllg diawll Gllaga (g



(Mnialiwgs

M| YTa1]

2o A |

0l ge al\y ga lgads Lin [uisl cubgil ¢ljgugui asala tna gghlll Gib
(laifl hapall jgalall ga g .yl 2l (a Tepa [isl Elawil glgil
ga adlg ¢gis agug adigwi @iy dsle (¢all g jgalall @uwb Latlé] wgj=all

¢a jgalall dlawl wile (uiljgll aaill G uhi
aawll glgilll (nlel o anlg ga ¢ lig oAl
Al aglell dxiaa Qfliill Gilsg .adhiall (na dala
@uwl i a0lg £g-iS adigwi ¢y Lo g Lil iy

“alnaia glgil ailli g algll ¢na ga jgalall

W lini Laislg dayliia glgilll ada gati” :w0lpig
aala Glwls=il palll1aal gl Llanseg gc Liilg
Glilac gi ¢ oVl alna ajla] aais nle
dn8d aalg ggiagag dpial gnill adilull ajlalMl
lainall GLAVIS! Ll Ja il pighill 3Liaf Ll
“jgalall ¢llawl ga aalizall glgilll anglgy gna

@lc (ia aclwall Aliwll ggaceal wwgs JLag
eLall
o N ariull bgenllg ajlgall byaall
(gl WALV (nle apas Alagaai g adhiall
Jliill asa @awig .Ul glgilll (nilygll ggiillg
atilgll asdlpall araal jujei (na aadisall

“aalaiuall @awll &)yl alw)jlaal

JUiw\ll g Aliall p<i GVa<a pyoi”

.aolina glg.iT ai\li algll ¢na

“Wa1g4gs yugliatiyl” jgolall g u Ll @iyg
claw Wi & athall Glgwll (na aolg ggis
Jalsy Jsuiu adhiall (na byoall yinll jgalall

cahiwall xinll (ngiwa Wlepl aiw

£gis adigui thi Lo
awl i aalg Elawl

algll (na ga jgalall
alnaia glgil ailli

Ll alc (na ¢ljliia Aliwi Qo gga

(ngg-ill yaaall ga alwlw Jai ggidlll @ldg
la2ad @i axwilll o &itc 140 o “onyaigSgitall”
algs elail W lina ga Elawil Glgwi eyl ga
gec Jlill o s ¢on dailily Jadail lylalll
“GugLiatinll” dlawl go djuaio glgil ailli gag
Alg g Lail iile Lasyg ladigwi @iy ¢l g
wg=all jgalall gl yalllgdlg (nag . jgalall ga
gugliotinl” egi héa yud Ahlall ¢na gull
wugharin)” gegi Lol @by o “yuaigigs

‘oSl gug oinl” g “gugilgy)l

Aliwll Ay gga JLa gluinVl ale adileigiag
Jal Juidsdl 1aa a=1” Ll @le ¢nia ¢jldnall

Gubgil ¢ljgigui aaly



LOJJ_O_I gl @is (o Lwldl by ailas
aibaall 3 jlga ga laiilay uay (nill bel
‘Lal apagiall aagyaall

ggdglels V' guwlwll gi ggwaiaall djag
| @y éall griblll alyial jdug @ wlu Lails
(Lo Glighill g” (] atibgll g lell Gwwdo
.1ep asgiduall aasgall Jeai rd 3gaill dagana

glw 2105 (La aalsi @i La g)” «lilaa JLag
ol &l AT glsa (aTaiea gg<) 28 gSunpwmilya
i (g Laall pyea Aljlall dlgal el Ll hall
@ni go J&f jadl alie wguio glaijl gis ylg
©Laially gghall gglgguall Ty 1élg jio
20 .Jughll taall wilc (asa Jlaig el
o aaill aly jhsi gua analy| Jugai agag

W “.axaiall aypell aljlall alga

11 2016 ¢l

dwaiall aus avac (Glilaa jalw

g0 Mji Laislg ¢mypa Jsdy Laaai v a ¢l
“alilaell Lailpay gyei pblha

auhi (nd dagyhall @1n6llS 2 Hall any Liag
of ol “gnisliw a9’ @ub dagyall ayslll
&uiLw Laia (nig.ajlanll (ia ggsiw aleblaall

Aot gl Lag

gulizg .dll ga dpwluwll @glell aiijy anili Liag
Glwluall jSpa piaa (Jugl ¢ljla @la” «lilaa
o1y (na Lijgadls d<aly (na (nipll dglulig
Ainall g d=bldall (nggua ga glaizlll
Glsjaas aleblaa G\l gl (grisblaa a1 glhiwlg
La aanlga (o Glagleall aaa LiSaiw ¢ ddgl

“Laajaar asblaa JS Joagi Loaic ¢aag



20gi gUl aslbg (rwtiw gihiwy” :Glilaa Jgaig
claijl ¢llia gls 13La .aaall ga ale @ajay jgalll
Gils 1alg gia wni jladar jaill abw (ngiwa (g c
¢nani JLall Juw inle gSupwilya glw d<blaa
G 1sla Ig2agin gl Lanic @aisata dafbli

“laa\Mi asblaal

Jaill ynic (na wni alilyl oda g)” «aig
2a a1 @gd; (il dadl Lyl Gl algliiy gl
dawaiall (na aclwa Aliwi wgagisjgr cnwsui
o bjgadls a<aolbh o addullg atiaall
Gl dang Lo @aa ga Lia waall g.gulspy
ggaflwll n%) @15g alall Lajasi Laic Jsill
go Lane gf sgaull eliy oy gl g aaljlwa
“Jgunll g asyjwll (Gphll aylaal aiaill wiyll
¢al 20 awljall ada (na Ll alilaa Jasi g
wilbg «nibgil (na aljgisall asy La dlaja na
L8 241" 1abga Jg-61 g.d)jgugu (16 aljgis>
a g Sl aspal guiill alslaa jighil cnwsyl
Wilall gaga lily @laiwl J\Ls go Liij apileé
Ulelpo Wl §uiill @aitay a6y ybll oday g.¢jaiall
Groll ghé @i Jb o gulill Lag] tnalpw onill
ALl awy msglwl gghbiy Igils (nill
“@aily) nali gf aliy @pb gf alalhsil gluils

alpial el paiwl 13] Lawa ¢S g” :alilao gilig
gl ah w wngiuwa (o glaijl ga (Joll aligh
WaLw Jgt 1Aag g Gpb Liayyai gulili aagw
Lis 1aLa diiwl)y daal (nili Lis g .aualpl alpali
il G bliall j3éi@isa (Jalwll b crasiw
“Sliual apagiall aagaaall dylanllajlga ga laiilan

awll a2inll pighir grislll @lia a1615 anglg
Glelwdl (ilaal Julsil sgawll cLii galgal

.acghaall aljiaoghsll gi aialp)ll

audeill ga ajall
&ilo g yjlgall gaei @i Ul wiis gslg
J-ioll Jall Géa Lay Jugaill jpniay aalg Jlyd
gwi g0 ggsallg (J3S 530l (o g ulall d éhial
arbhlw Glelas eliy gl alilaa” Jgéig .Gleblaa
Tgwl alilaall =1 gf g<a) 8xslg aebléo (na
JisT aldall auni Limng «npal alsbléa (na
g aldiwa aljlpa Gleblaall aaail La 13] iaiéi
abialill gSay L3 aile aglleg .gasull Lansy
&yliwall a2y lsll d<eblaa JS (na @yl

Ju6 o dageaall awlpall 2ilii g)” Glilaa Jgéy
by adhial (0] yul gl) atibgll @glell Guwda
&V aiai (nillg Liijgals (na gSumilia glw

“.uag gn_gbg_gT J-1a ani

algal (b ludl ball gl
oj=a Gl aljla\ll
cloijl a (nix glnoll
(< jio wni go Jal
Jadl ahw (ngiua

dwaiall aus avac (Glilaa jalw

alwlw Jo grblll iule oy ail” \ila apgig
aSialipzgyauall o Teay @ab=all JShiall o
“arwlull @glell zlaiilg

‘ulg asagiall alilhall @y gala -«

wlc alainall alpilill ¢na Lo
:Jgall &sjpg Gphall

Jdu yjlgall yarnai gsay @S
‘{nblgudl @&lanl Jnal

@lol ayjlsVl Gilgell (na Lo
Ayleo) alilbioll (rmnill

i ¢jla @laiwl arais alilaa ppig
a<aly (na aiiullg adaall awaiall sliwi
aijgb x5 Tjghio Laalip Sy ena Liijgadlls
@Jlgc @uoil a15y3alll (naglgnll pJwall diia
Jhill alilaell aaa” aianil ¢llag wanlgall
Lao (Jabwll ga ayjall guyylnill Linglgigi wu]
asypwll @Gphall elli wle o Wy=ill al aauy

“aliall lapagiw (il

Gubgil ¢ljgigui aal



hglula ¢lol)l gagi =l
Al abhw

Allay o @i =awaiall
Al budljaall

@il (na apliall dlp<ill J2o1 jadl olio wguuia glaijl shiajl @@y
JIquillg .aiblull gaall il La phdy Ny ji gl gSay il wolgsll
¢gad aic ajgnll Jaill lsub djlad g<a) @is .ga Lia agjbhall
atac Glilaa jalw ey (nle aib\g Sdlagylivwll ada Jia
bl ga Jasy qubgul ¢ljgigli a=aly (na dwaiall auls

Lasbw gujs dun (S o ana Lijgallls asala ga ’






lawMlcnle (Jgaaiel (prud GEEo @S
gVl atilga apjallg .axdg upll jay o

e sy

Gl bl cna ¢jlita Aliwi «Ceaw palio

o s 1Jgs ball wsel & albhpall ()
LiS (il apdliall alpill axa ga @oiill
«aill 26y ga gllg «a3gag Vgl Laia nileiw
Liileagi crala nsi acjpun gaoaiy grawsilla
Ayl bl dyflae JisT ady () oly) Ugao
wLa @Al il hiall (e angaall gi Las
Alaitwl @gai gaig .ggsll auii sLsjul
liiaclwa Joll cLagll guair ailéleag hiall
Gahiall (na Glé jlia poll1aag Lol (e
¢llawll (nle padh ggila 125 (uiga aaisy ¢

¥.aang gypell jar ga

2016 ¢l

aule ayphi Gluajjlgd pyghi nile Laaheo
wLle Waaig .apliall ilaill Jlaa (g Jaai
o JSdy 23laill ada grwail Jughll kaall
¢Lli yagi Mgl adéi wenll ga gls yal gag
¢ljgugui a=aly qua Lil aaxadall aindl ajlgall
uili Glan) adilgo anyall ail gllg .gabagi

Jabl @as (Gu6aig s

Sl 1aa dranig éjgpn wna La :gu

G gc Qdlill gg st &li (nllga Joiil 261 :
wniclinll pnoll ayly dia ¢jgadll argagll




U1l jqrena dliall @lc

¢ljgigui a=aly (na apliall aiaill jSpo (na clalell go areg duaw jalid @géy
grunig anliall dlila<ll @aad (nlc aclwi djghia dugwb Jilai pighis b gl
lo (nle aplhg Albhnall g alilasllwile adiyag duaw jSpg.aliall guiill Gpb

clgall gu Jelaill aauii ¢llyg aiglell jLialll
J-of Gac qua alyall pac bugio 2lyg . jaullg
Lale 30 (liga ¢mviall hinall gua jia 400 ¢ga
Glalual J&illg anlphpVl Glalgall Jasi Las
JrwsUlagaai e (naginll b nall g o a igb
dugnell Glidasll J<=01 as\aiwl @i il

=l jar o apasli

g0 adrénil ggeui crall waall La :gu
saull laa JUs

@0 g o cuuhll Licsa Jaly :2
b ahi (nill dbsialinnll @il Joal alsuimlg
4LIJ_SL||J__3JLn_09_u.LSLJ|(_p_OJG_OJD_LQLn_LC
aliall dip<i ga s 190 @108 dayea g
U drdea UM clai Jiploill (paniig .dedgiall
¢lai ¥l gaig .aygall cluaislig Jilgull ISialis
¢LIAl g qalhill Iaa Jac aaisl Lali Laaa a9
(il 23Llaill grwai dlglha ga Lialaal aal gla
audilaiy 1aa g alhill ha aadl lmaxyiwi
a jSy il jSpall (g iyl Glalll ga

miall bnallg ap=ll arena dany

S1aga0i up=ll pa wnle @Siwlja jgaaii lilal :gu

e growsilh Jai dlasy ggaiaa gai :
e ailgicl dlada a1y ga wyell ja1d iyl
Jnall (na gnawst avwi Jal @ni dalwa psi
1200 g jia 400 @{ac Ju g4ai dahia ¢liad
Grodio grwsil wgiwe gl dp Tyysi jia
ag anll aliflsll ga sl @cai M aogal
wlhb tlcgaia gaiig .owslill & nali @ ahia
Lao «iy=ll jor (na diwll (na grijo dadn
(a g (nill dygn=ll algall ga pisll aiif
@il Glaclll gai pg=lli @géiLlaaicg (Glaclll
sl elaiwg Lao (Lypisdl J1é goo Lallai
Jagei dtlac @ii Alia anbilbll Jladb ¢rag
2blaii (il Gbliall (o ¢laiwall grawsil
bg i (na ahwll 20 adrasll alyall LS Laya

£lgiwVl ha g c ariull sl

Laaill .aplh alb JLeidl aulhg apell ja1 isig
Jladddl o aygrwVl ajLall Jué ga gljgana
a3yl ddrasll agilall LI ada glo aulillg

yai dylac gl aaig ahwll go gblsii

Gubgil ¢ljgigui aaly



Jlisl @lail Lijgaéar ggsi gi Jalig .alalell
“a1lg alc JLa alslaall

apfls 20 GLantl «ul ells a1 ggblul 2ahig
aalleal yubgil (o Jaillg anlll gggll
aoalifdl @laiwl dau<all jgyall asp Jshia
] gguaiaall g g1y Las ¢S ¢mgrw Al

LVl Alelpy wU] @ gag ALY g i

a1015 Jgo JIgull inle ay) ¢na goisall @lag
auymall asMall Jac grwai (ua ¢y daaluo
¢llwal ¢LiSay” \Lila (nlac JLia gy Aidiwa
! (1) adnsill ga Guypb gc ¢adlg gul cLaila
wll gLl Jogr hil)y @gding (w) dhaill
AW gf gréuyb aljial Laylg wglhall Gubll
¢-ani) Lilac g5l .Laia a2lg S Jg-ht dpalug
(nJgrday ggiiw ail nnigay.gradl @ac ga Loy
«a=hal Gpiwall gojllg Gl Jgb djlo]
Jallla Lagiga Layyb aigs tmar hld] ] daly)
dlhgiwag daya (na aglyii dyjlaiiwl dhéna ariy
Jairall go Layb jLiai gf clisa) & Laijghs
€L yaizyg ynall ggs gl asgall go yuyl gslg
nyalJalge glhdlilyy ga gyl inle Jall dsuhy

.£9)-iall (nd gatas Jac Jaudy dlidiall sl g
93102l gSay anibgil glg il g el abpil go
Glily @lxiwl gihiwg & @lbaajll 2 agiy gl
“Gliliwllg aldwall g ¢yaill” gdgi aé1as

. Gleblaill aic Jaixall

Ahlw gf @yl inle acguy jgpall asjs p2iig
aif V] e @laaiw\l o Jaai al pilhll guwslill
Jgo ugwhll aldall abisyall jliisl Tl @iy
oo Loyl Jay” @Gupall gl gug s Jgdig allsll
@hill @ leii Jsbitall ada JS “aliqigyl Jlaa
Glirwni” Gleii Lail .acjgall alilullg apasli
JLwall @iani ¢lisa)” :wlpig “alilll axx<ia
Gljlowa “.cagll ga Uagaalbll wwng el (plall
26 (JLiall Juw aile .uguwall Lasag ol gaddl
il i aia @enl Laual clagll guala ggsi

g-a gugiwa Jiall @aill ulhiy anysl ajlisig
@lllg gg@aill mLaii gl ga wenill” ajhwll
g2 alsdiall 289y Lag .agagll gl CLagll Lagiga

“Laaiy ajall go sl agag

2016 ¢l

drwsc dunia ol @éi @l” e g “jgyall
Goni gl ihiwi Liil @i Lisl A< Laio ol (e
“¢la ga Jnaiga la

wubgii (né jgpall &S élslaa

Juidleljal” (na ggpdrall dasldll aghll Jiaiig
ol w=all apgig “oubgil dijaa j<pal dlshha
asu gc Joll (Gib aawi gc djlic ga ggpitall

Glagylisw Gag aijleal @gai dymll (Gphll
clpd h bAi paig laayla Lag dalgalls aolina

4=inall aspill go akill @saill ajani
Lalléa wpall aliajjlgall jluislg

na aias (B L]
andenll ¢ ..9J| LB
(0 wlhi loaiga
1a @be cal claila
JhicVl sy Mdlow aila
b\l JLa jgal
2gag Jlaiblg «waipall
e Uxh ol
wna ackwa Aliwi ppeall @ow
& ol g dirall d&waiall
aqle ¢na Glslao Jighiy gg0gdy @ail” e 1nig
lAag.asnjoll alispall (ngiwa (] g ng @aall
@éi @l Lii<lg &bl aplill go a6l oyl
gl «aaaall alslaall ajanl gav as ajluisl
uayaall @llsll (na 16y @<ai daagy aiijlaa
“.aaalall Liflghy (na ¢llig

wle gl\lasy gl d Ll Ligal” sgnsall gylig
wgdll daac dabjl wlb @il Liadg (ELIA



i
i

A \ “ 3
» ,
% »
»
. M ‘
1.
- L]
= ="
-~ >
:

o
e LU

aphiwll axa=ia Gleblai (na dygjgpall slngll
“granll a6 ddyph jgpall aSp wnle

L ¢narsill @saill a1iai A 2gi” wnpi=all angig
nag.@lgwll gna laclpd gSay ayylKinl dlnans
da0 a0 JSuiy Jaxi Mg dbhpwg atajjlgy gc Gjlic
asp Joy2y g6gia e egnib Iy Loaic Lognd

ga uypdllg G pbll i dalell (na dxgagall
&)L\l Jua=ig Aluspall (G oai gulisy La g blai
Gl wnii @iy La daleg .¢Llal Laag aifgnll
acpull adle Gpbll slaial (nlc aleaall aiignll

@l wy<=iljgbi jisil @il aliiai au] jliug

Gubgil ¢jgigli asaly




3

log> gLanll dani)
@b jVl dbaai g

el gag «njgall

<l gl i
wwliall

¢lygugli d=aly nwaiaa go ailli (néily @gullg
swwlll gpgl anbll aliiallg abpill go gubgil
alilwll jragi wnle @ilall ggleill ga ayan Jsuil
Galispall dclas pisul Jaiill alilac Giéai Waay

Aainall gia

(Lo ughll Gagll elol g JS iaiw Laidg
wna Aljlowll g aceglyall GMglaag @lboaji
syl Jlj Vgl gnubgil (o aaljll @ éhio
lya Geni) gf qalowll (mLill @wl ayle G lhy

.ngnoll acywll ggpnall

¢a aclwall Aliwll wrpeall @rw agéug
Joill» dcgara .aypaallg adaall dwaiall
Q30 ¢liig gatad guai Lyl @i ¢nill “ansall
asflyasil awaiall ¢a glaclwa gliliwi Laag
Ja=i §jg-hia hilgn sl wgubll Gwsiag

Jl=a Sy dbisyall Jaii grwai wile

Glhi (nlc aslia alilull Gal” :oopiall Jgdig
dlulei gaig 63130 aliilke] @G l14y Lao @wgl
(bi Lasiga andiénll G agll ALuiéi ¢na éjad
gy dlow aila Lo Guyb aljial claila ga
3g2g JLaidlg «raijall @laajVi Jia jgol jliicVl

“qupjc Gala ool

(La d.0ada dlald Alily s ulbipw” @ iig
Jaogll i) Gupall (e Iaalg rwliall Gagll
Jaillg aalll ggguiull a4l 20 @alai aj5ia wnl|

“ubgif (na

(o jgpall aljlib] @ bso gl au grsall puiyg
dansjall dpmll Gbliall gua d3gogall @llell
Ul Ll Cubgill aates @uiad jlib wile Jasi
wuawy La (e yaiei Loaai jisi Lab ¢llia gl
JI A e \JI Q_j_a;i ‘.Qg_o'_] L:l_.l‘a u‘ | . II S . |"

2016 ¢l




S

Jaall

|
ek

ks 1 O

2

ALS
Jgjalil

LN
e

SEEEE”. 4

— S E S




1

Lailul GVlao JU5 go @glell Likihg dajeall jlgél pw (nibgil ¢jgigl d =0l Jolgi

Lo Limolgi wuill duniflg dugnll almill Jgo dalg allbl auasil diclwll &jsiall
gl Tialleg

Jadl ab w dligiwa ¢laijls dalall a.u_w.m Libasll aalleal a1 dlnnAai L_L'i'bﬂ Jgliiig
(L apigall dalell aanll Linag «nallell sLniaVllg gaall gaig udbll blail j2ig
wgin d613aVl Jgadl gua LyjMall jLibiilg «lall glyalg apypsull pyo Jdo Gljlalll algy

Laoll galapncg ksl clpanll

guiliall g gaai (nad das)ldillg jIib (nbgil ¢yjgagli d=aly Glul dnaia jialig
ay il a il Jnal @aa Guonig wbbsiwl qrwaiaallg guaill claleg «ugwlall clalcg
ISl (nibgil ¢ygugli d=aly Glayl jasig .aaymall Glyisillg atiall Jlacll JUs ga
dolina dVlaa (na dala dwale Glaadi (GLoni na aalwi Las «dialsl | GlabldaisVi ga_uug

ol clnall Glall Vg pgg dyymaall Gl dyla

a4l (nle Blaall (nd ddgrwa fiég dj1ao Glgd (bgil ¢jgygli a=ab clalc G6ag
oea Ligyd At alily aclga cliiilg sl a\bléa e widisll JMAS g gl Gpidl ashi

Adaslall Jloll auy=ll a2l @ul=i jyjeig Juawi atii djLaa aygl wis wlig .walig jgnll

Jani 4n anallallg gnlaall Lajghiay jaii Gl (ua quibgil djgugli d<aly Gl gl
Lyyoi @llell aljls Js gna gglasyg 12140 go JisT go d=alall (o guyaill dia clacl
A poll gnatilfiwVl g agall @@ by Las .gnallell Lisaiha (na guly] i dlanY gg=uyg
alalid L) slaY guelwll grisull Tlio TiSpo Laley ¢nd nibgil dijaa (o da=aolall

.axr6eall JSLiall alleall Jglall wlLiislg asgano e aliwl wle

auiall qubgil Wjguga asaly Gl Alisl & Qiliilly dagsaa Laigy Liflul jiaiig
A ga il albapall aulell “gusail Jdil” W rind sy hjlalll alga (o aulglll
‘aralc Wis Jgnag wisg lpaigag aVLaag «a11a 1600 ¢a fisi tia jiiill lapg ‘aagall
el aile Jgmallg nia Jac 100 alpalg aliilg <a1sijal glfial delyy 70 o fisT Jiawig

nsygal JUgs ggilo 12 Latags jglaii (il @izl aiallg jilgall go

ubgil 2o win n] Lo sécjlwiag asilg alghay (nnall Jolgi qubagil ¢ljgygli d=alb g
B phsllg galall gpall gra aadlyll atiallg ayjsall aayeall Lialle TjSja aunil

2016 ¢ilal









	_GoBack
	_gjdgxs



