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UK National Centre for Text Mining
CiNaCTeM

The National Centre for Text Mining /5. %
You are in: Home | Welcome to NaCTeM

flome Welcome to NaCTeM Featured News
B o The National Centre for Text Mining (NaCTeM) is the first publicly-funded = Biomedical
Aims & Objectives | text mining centre in the world. We provide text mining services in Text Mining
" response to the requirements of the UK academic community. NaCTeM is Training, 27th-
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University of Tokyo. 2010
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The Data Deluge




A Tidal Wave of Scientific Data
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Gene Sequencing Explosion

'$3 billion per Genome
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Genomics and Personalized Medicine

Adapting treatments to a person’s specific genetic
make-up:
e Targeting patients who can benefit (e.g. 10% of

people cannot respond to codeine), and not
develop toxicities (e.g. Abacavir for HIV).

e Appropriate dosage of a drug by using genetic
variants to understand drug metabolism (e.g. anti-
depressants, beta blockers, opioid analgesics)

e More drug approvals (re-approvals) because can
now target the right sub-group based on genetics.




Astronomy and Particle Physics

In 2000 the Sloan Digital Sky Survey collected more data in its 15t week than

a
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was collected in the entire history of Astronomy

By 2016 the New Large Synoptic Survey Telescope in Chile will acquire 140
terabytes in 5 days - more than Sloan acquired in 10 years

-’ JJ | -3 |

The Large Hadron Collider at CERN generates 40 terabytes of data every
second

|

Sources: The Economist, Feb ‘1 0- _




Citizen Science: GalaxyZoo

e Goal of 1 million visual galaxy
classifications by the public

e Enormous publicity (CNN,
Times, Washington Post, BBC)

e 200,000 people participating, [rEr——
blogs, poems ...

Jaiaxies you are shown look a little strange,
part of our ongoing Sludies, and it is really important
Xy Z00 ifdage as normal (and not use the SDSS one). See the

fest NEWSLETTER, Thanks!
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» Allows general public to sc?arch
for photographs and classify
different types of galaxies
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The Fourth Paradigm:
Data-Intensive Science




1. Thousand years ago — Experimental Science
— Description of natural phenomena
2. Last few hundred years — Theoretical Science
— Newton’s Laws, Maxwell’s Equations...
3. Last few decades — Computational Science
—  Simulation of complex phenomena
4. Today — Data-Intensive Science
— Scientists overwhelmed with data sets
from many different sources

. Data captured by instruments
. Data generated by simulations
. Data generated by sensor networks

»  eScience is the set of tools and technologies
to support data federation and collaboration

. For analysis and data mining
. For data visualization and exploration
. For scholarly communication and dissemination

(With thanks to Jim Gray)




X-Info

e The evolution of X-Info and Comp-X for each discipline X

e How to codify and represent our knowledge

The Generic Problems

« Data ingest
 Managing a petabyte

« Common schema
 How to organize it
 How to reorganize it
 How to share with others

Query and Vis tools

Building and executing models
Integrating data and Literature
Documenting experiments

Curation and long-term preservation

With thanks to Jim Gray




World Wide Telescope

www.worldwidetelescope.org

World\W

Seamless Rich Social Media Virtual Sky

Web application for science and education

Participants

@  Alyssa Goodman; Harvard University

@  Alex Szalay; Johns Hopkins University

@ Curtis Wong, Jonathan Fay; Microsoft Research

@ Integration of data sets and one-click contextual access
@  Easy access and use

=  Asof 1/23/2009: 1,606,950 unique users (someone that
has downloaded, installed, and successfully used WWT)

@  There have been 4,089,898 sessions for an average of 2.55
sessions per user

@  The average number of new users that have installed and
used WWT has been 3,773 per day

\
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PARADIGM

DATA-INTENSIVE SCIENTIFIC DISCOVERY
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INTRODUCTION Dan Fay
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INTRODUCTION Lee Dirks
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Free PDF Download
Amazon Kindle version; Paperback print on demand

http://research.microsoft.com/fourthparadigm/

“The impact of Jim Gray’s thinking is continuing to
get people to think in a new way about how data
and software are redefining what it means to do
science."

— Bill Gates, Chairman, Microsoft Corporation

“One of the greatest challenges for 21st-century
science is how we respond to this new era of data-
intensive science. This is recognized as a new
paradigm beyond experimental and theoretical
research and computer simulations of natural
phenomena—one that requires new tools,
techniques, and ways of working.”

— Douglas Kell, University of Manchester

“The contributing authors in this volume have
done an extraordinary job of helping to refine an
understanding of this new paradigm from a variety
of disciplinary perspectives.”

— Gordon Bell, Microsoft Research

Microsoft*
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The Fourth Paradigm: Data-Intensive Scientific Discovery

Presenting the first broad look at the rapidly emerging field of
data-intensive science

“7 The Fourth Paradigm Now Available
in Paperback and On Demand

The Fourth Paradigm is available as a free PDF
download from this page. However, if you want
a printed paperback copy or a Kindle version of
the Fourth Paradigm, they are now available.
Please visit the following links to Amazon.com,
There will be a cost for those versions listed on
the Amazon.com site.

Order the paperback from Amazon.com

Order the Kindle version from Amazon.com

Increasingly, scientific breakthroughs will be powered by advanced computing
capabilities that help researchers manipulate and explore massive datasets.

The speed at which any given scientific discipline advances will depend on how
well its researchers collaborate with one another, and with technologists, in areas
of eScience such as databases, workflow management, visualization, and cloud
computing technologies.

In The Fourth Paradigm: Data-Intensive Scientific Discovery, the collection of
essays expands on the vision of pioneering computer scientist Jim Gray for a new,
fourth paradigm of discovery based on data-intensive science and offers insights
into how it can be fully realized.

In the News

= A Deluge of Data Shapes a New Era
in Computing

Download The Fourth Paradigm
= Full text, low resolution (6 MB)
= Full text, high resolution (93 MB)

= By chapter and essay

Related Resources

= Microsoft Research collaborative
projects

= eScience Workshop 2009




It’s a data-driven world

Data and Data Services
as Innovation Enablers




It’s a data-driven world

— Machine Translation (MT)

e From rules to statistics

— Spell Checking as MT

e Search queries + click through

Banko and Brill (2001

Effectiveness of statistical NLP techniques is highly susceptible to the
data size used to develop them

Norvig (2008)

It is the size of data, not the sophistication of the algorithms that
ultimately play the central role in modern NLP

K
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Machine Translation

oINgG
Translator

Home | Tools | Help

Languages English (Auto-Detected) v wp French

Enter text or webpage URL

"'w'—‘-—

Free online translation service for a truly worldwide web

v Translate | Clear All Add to Favorites

) Report offensive translations

The main goal of the conference is to foster the dialog between
experts in each sub-discipline. Therefore we especially encourage
submissions of work that is interesting to multiple areas, such as
multimodal approaches.

L'objectif principal de la conférence est de favoriser le dialogue entre
les experts dans chaque sous discipline. Nous encourageons donc
particuliérement soumissions de travail qui est intéressant a plusieurs
domaines, tels que les approches multimodales.

New: Translator V2 API| & Widget announced at MIX 2010

Rate this translation: 0 o0 w Copy Translation

Powered by Microsoft” Translator
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A timeline
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() [ () ( () ([ @
1960 1980 2000

1954. 60 Russian 1968: Systran begins 1997: Thirty years
sentences work in Russian- later, Systran powers
successfully English Babelfish, the first
translated into
English

web translator




Broad-Domain, High-Quality MT?

e Since the 1950’s: “coming soon”
— Hand-coded systems require decades of intensive work
— Adequate for narrow domains
— But in the general domain, can’t improve beyond
“gisting” quality
e But things started to change 15 years ago
— Shift to data-driven, machine-learned approach
— Rapid progress in quality
— Exploding consumer interest over last few years
— Gains driven by more/better data, better algorithms




The Statistical Revolution

Instead of hand-coding rules
— Exploit large volumes of existing parallel text
— Learn how words, phrases, and structures translate in context

~ [ @ v Pagev Safetyv Tools~v @@~ = Iiiil British Museum - Piedra Rosetta - v [ deh v Pagev Safetyv Toolsv @~ i

Il The Rosetta Stone > The British Museum GR -

TEEITISH
MUSEUM

Home Visiting  What’son  Explore = Research  Learning The Museum  Join in Shop online

BRITISH
MUSEUM

Home Visiting What's on Explore Research Learning The Museum Join in Shop d

Introduction Themes Highlights World cultures Online tours Galleries Young explorers

Introduction Themes »Highlights World cultures Online tours Galleries Young explorers |

Expl:o

Home : Explore » Highlights

n

English | Francais | ltaliano Highlights »

The Rosetta Stone

Piedra Rosetta Search
From Fort St Julien, el-Rashid (Rosetta), Egypt, Ptolemaic Period, 196 BC

Origen: Fuerte de San Julidn, el-Rashid (Rosetta), Browse or search over 4,000
Egipto highlights from the Museum |=
collection

A valuable key to the decipherment of hieroglyphs, the
inscription on the Rosetta Stone is a decree passed by a
council of priests. Itis one of a series that affirm the royal cult
of the 13-year-old Ptolemy V on the first anniversary of his
coronation.

Periodo ptolemaico, 196 a.C

Pieza clave para descifrar jeroglificos

Related objects »

El texto contenido en la Piedra Rosetta corresponde a un Busto
colosal de
decreto dictado por un consejo de sacerdotes e integra una =

Ramseés Il
serie de decretos que ratifican el culto real de Ptolomeo V,

de 13 afios de edad, en el primer aniversario de su
coronacion

In previous years the family of the Ptolemies had lost control of certain parts of the
country. it had taken their armies some time to put down opposition in the Delta, and parts
of southern Upper Egypt, particularly Thebes, were not yet back under the government's
On display control

Q Larger image

. 1 of 10 Objects See
4 Uuse digital image

En afios anteriores, la dinastia ptolemaica habia perdido el
control de ciertas zonas del pais. Después de un largo Shop online »
tiempo, su ejército logrd derrocar a la oposicion en el Delta

pero la region sur del Alto Egipto, Tebas en especial, no

habia sido aun recuperada por el gobierno.

Egyptian Before the Ptolemaic era (that is before about 332 BC), decrees in hieroglyphs such as this
sculpture were usually set up by the king. t shows how much things had changed from Pharaonic
Room 4 times that the priests, the only people who had kept the knowledge of writing hieroglyphs,
were now issuing such decrees. The list of good deeds done by the king for the temples
hints at the way in which the support of the priests was ensured.

3 Print record

View floorplan ®

Antes de la era ptolemaica (hasta cerca del afic 332 a.C.), el
rey solia emitir decretos en jeroglificos como el de esta
pieza. Este dato da cuenta de como cambiaron las cosas
desde los tiempos faradnicos, ya que los sacerdotes, las Visit the online sh
Unicas personas que conocian la escritura jeroglifica,

pasaron a emitir dichos decretos. La cantidad de actos

reales condescendientes con los templos nos ilustra la

forma en la cual se garantizaba el apoyo de los sacerdotes.

The decree is inscribed on the stone three times, in hieroglyphic (suitable for a priestly
decree), demotic (the native script used for daily purposes), and Greek (the language of
the administration). The importance of this to Egyptology is immense

Rosetta Stone plaque, £35.00

Soon after the end of the fourth century AD, when hieroglyphs had gone out of use, the
knowledge of how to read and write them disappeared. In the early years of the
nineteenth century, some 1400 years later, scholars were able to use the Greek inscription
on this stone as the key to decipher them.

Thomas Young, an English physicist, was the first to show that some of the hieroglyphs
on the Rosetta Stone wrote the sounds of a royal name, that of Ptolemy. The French
scholar Jean-Frangois Champoliion then realized that hieroglyphs recorded the sound of
the Egyptian language and laid the ns of our of ancient Egyp
language and culture

El decreto esta escrito en la piedra por partida triple, en
jeroglifico (acorde a un decreto sacerdotal), en demético (la
escritura nativa de uso diario) y en griego (el idioma del
gobierno). Su importancia para la etimologia es enorme. Al
poco tiempo del final del s. IV a.C., cuando se dejaron de
utilizar jeroglificos, el conocimiento sobre como leerios y
escribirlos se perdié. A comienzos del s. XX, unos 1400

Soldiers in Napoleon's army discovered the Rosetta Stone in 1799 while digging the
foundations of an addition to a fort near the town of el-Rashid (Rosetta). On Napoleon's

defeat, the stone became the property of the British under the terms of the Treaty of — afios después, los cientificos lograron descifrarios utiizando -
<[ T ] » < . - m § ’
& @ Internet | Protected Mode: On a v ®5% -~ Done & @ Internet | Protected Mode: On a v fq95% -~



English-Spanish translation quality:
Microsoft technical texts
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Bigger and Better Data -
Better Translations
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 Dramatic gains in Bing index size, quality over this period
e MT quality directly benefited from increasing volume of parallel pages




Haitian Creole

Developing MT for a Low Data Language




Haitian Creole

e One of two official

e Evolved from Frenc
languages (large %

anguages in Haiti
n, Spanish, and several African

French-like)

e Spoken natively by most of Haiti’s 8M people

e Recent as a written

language (first literature dates to

late 18 century), growing literature base
e Semi-literate population, with preference for French

(until recently)

e Somewhat inconsistent orthography
e Limited (but growing) Web presence

=~ —~— —




Tranbleman te nan Potoprens, kapital Ayiti!

T T S, 47"
T4 + 5
~

e The earthquake of January
12th 2010 a significant
humanitarian crisis.

e Aid agencies, foreign
governments, a variety of
NGOs, all responded en
masse

Potoprens te catastrophically afekte 12 janvye 2010
tranbleman te a.

Need for translated materials
critical, especially those
related to medicine and the
relief effort.

Mission: 4636 text messages M°“S-|2"nfg°iyﬁr2a£"L Zﬁb”

1 yon bildi I kraz
from the fleld. (Up tq 5K/hOUF tranblemann' té 12 Janvye a.
at peak) require rapid

translation
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The Plan

e |dentify as much parallel data as we can find; start with

— Bible

— Data from Carnegie Mellon University (CMU)

— Haitisurf.com

— Official government documents, including constitution

— Data identified by CrisisCommons

— Parallel sentences from Creole-English Wiki pages
e Rally team to help process the data (and everything else!)
* Find linguistic experts in Creole to advise and help

* Find native speakers to review output and translate
content

e Engage the relief community involved in the Haiti effort




Message Translation

Mwen rele FIRST LAST mwen
se yon bos mason
kay mwen kraze mwen gen

kat pitit numero mwen
se 99999999

Ki sa pou nou f? ak timoun
yo kos?nan lekol la e pui
kile moun duval nan croi
des bouket ap jwen manje

pou met nan vant yo

Voye kAk konsAy pou

My name is FIRST LAST. |
work in construction,

and | have four children.
My number is 99999999.

What can we do with the
children regarding school
and when will the people
of duval in croix des

bouquets get food to put

in their bellies?

Send me some advice.




Example of the Power of Data-Driven MT

e Systems improve by learning from human-
produced translations
— Adding more parallel data yields a better system
— As the web grows, translation quality improves
— Quality already exceeds best rule-based systems

e Given data, new language pairs can be launched
very quickly

— Haitian Creole <-> English: deployed in 4 days and 17
hours

— A rule-based system would have taken months to build




Spell-Checking for Explicit Query-Level Dialog
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Los Angeles - Wikipedia, the free encyclopedia

History - Cityscape - Geography - Economy

Los Angeles is the second largest city in the United States, the largest city in the state of California
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Elements of Search Quality

Relevance Speed Ease of Use

\\ !
N

Ensuring that How fast do Simple
best results result pages interface
rank at top render?

| Query & click
- Completeness

Freshness
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Semantic Impact to Go Beyond Search

Relevance

Selection and
ranking
based on

and
, hot
keywords

Direct
answers

Speed

Reduce
efforts to task
completion

Direct
answers

Fewer clicks

Ease of Use
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Intuitive
queries

Simplified
tasks

Information
aggregation &
classification




Spatial Dialog
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See all
il Released: 2010 - Running time: 118 minutes [ 1] - Genre: Action - Rated: R

Clear all - Turn off

See more from: Wikipedia - IMDb - Rotten Tomatoes

Quick Tabs for relevant

Raviews Cast Buy/Ront Bing verticals, domains,
IMDb Denzel Washington Buy: Amazon
outof10 (27542 reviews) Gary Oldman Rent: Netflix answers
Mila Kunis Rent: Blockbuster

46 Rotten Tomatoes

Ray Stevenson
outof 100 (172 reviews) Y

The Book of Eli - Wikipedia, the free encyclopedia ey |
Plot - Production - Reception - Home media ntlty_ ased result
The Book of Eli is a 2010 American post-apacalyptic action film directed by the Hughes brothers, summary

written by Gary Whitta, and starring Denzel Washington, Gary Oldman, Jennifer Beals ...
en.wikipedia.org/wiki/The_Book_of_Eli - Wikipedia on Bing - Mark as spam

The Book of Eli (2010)

User rating: 7/10 - Action/Adventure/Drama/Thriller/ - R - 118 min

A post-apocalyptic tale, in which a lone man fights his way across America in order to protect a
sacred book that holds the secrets to saving humankind

www.imdb.com/title/tt1037705 - Cached page - Mark as spam
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ALL RESULTS
Images of Honda
Civic

News about Honda
Civic

Wikipedia Articles
on Honda Civic

RELATED SEARCHES
Honda Civic Problems
Honda Civic Si

Honda Accord

Honda Fit

2010 Honda Civic
1979 Honda Civic
Cadillac Escalade

New Honda Civic Cars

SEARCH HISTORY
honda civic

toyota prius

honda civic

ALLRESULTS

Honda Civic
See 2010 Civic

2010 Honda C
Specs | Safety ||

MSN Autos

2010 Honda |

See pictures, rev
USB audio interf:
automobiles.hon

Honda Civic
First generation .
The Honda Civic
the Civic is the ¢
en.wikipedia.org/
1

ALLRESULTS
News about Toyota

Prius
Videos of Toyota
Prius
Images of Toyota
Prius

Wikipedia Articles
on Toyota Prius

RELATED SEARCHES
Toyota Prus Honda
Toyota Prus Hybrid

Toyota Prus
Performence Parts

Toyota Camry
Toyota Matrix
Toyota Tundra
Toyota Car Models
2010 Toyata Prius

SEARCHHISTORY
toyota prius

honda ciic

jason kidd
carmelo anthony
YouVve also tried
toyota

toyota prius

ALLRESULTS 1-10 0f 2,270,000 results - Adzanced

Sponsored sites

2010 Toyota Prius Prices - Toyota CaPriceSecrets com =
Take Advantage of Internet Prices. Save on a New Toyota Prius Today!

2010 Toyota Prius - ww Toyota com/Prius
2010 Prius, a Hybrid Like No Other. See New Features & Specs Online!

Toyota Prius - 2010 - www.WhyPaySticker.comToyota
Find Out the Best Price on a New Toyota Prius in Ycur Area - Free!

News: toyota prius

Ford Fusion Hybrid Gains Recognition and is Catching Up

There's no denying that the most popular hybrid vehicle of all time is easily the Toyota Prius. As
AutoblogGreen states, since its debut,... Associated Content - 19 hours ago

2010 Toyota Prius YAHOC!

Wha Buys a 2011 Nissan Leaf? Toyota Prius Owners, Of ... TheCarConnection.com

See today's top stories - See recent tweets - Create dert

stiRe 3 Facebook [ Twitter £ Email

Videos of toyota prius

2005 Toyota Prius ~ Toyotz Prius vs.
[IHS Frontal Crash ~ Honda Insight

2009 Toyata Prius ~ Toyota Prius Vs
Vs 2010 Honda Honda Insight -
MSN Video 0:35 MSN Video 4:06 Hulu on MSN 4:48  Hulu on MSN 4:35
The 3rd Generation Toyota Prius Hybrid

The official web site for the 3:d Generation Toyota Prius.

ww.toyota.com/prius - Cached page - Mark as spam

Toyota Prius - Wikipedia, the free encyclopedia

Development - 1997-2001 (model NHW10) - 2001-2003 (model NHY

The Toyota Prius is a full hybrid electric mid-size car developae®and manufactured by the Toyota
Motor Corporation. The Prius is the most fuel efiicien,.ge€oline car currently ...
en.wikipedia.org/wiki/Toyota_Prius - Cached pas™ Mark as spam

honda civic vs. toyota prius [Fybrid Cars |

Have anyone done research comparing the civic and the prius? Which is he better vehicle?
www.hybridcars.com/forums:honda-civic-vs-t421.html - Cached page - Mark as spam
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Evolution of Search Evolution:
Organizing the Web for Tasks

Search Bing
Hit or Miss model Dialog model

Relevance of 10 blue Whole page to whole
links session

Understanding query Understanding intent

Minimizing time of Minimizing efforts to
URL/query matching completing tasks




Breaking Down Data Barriers:
Working with the NSF

Data and Data Services
as Innovation Enablers




Challenges for Data-driven Research?

e Much of the data needed for data-driven
research is locked away in industry vaults

»Reasons: privacy, scale, business sensitivity

e How can we help drive innovative research in the
world of cloud-based data services?

e Can semantic computing help ?




Cautionary Example #1.:
Privacy loss with Public Cross-linked Data Sets

The Massachusetts Governor Case

Name
Address

Dates
Party

Voter
List
Data

Masked
Medical
Data

’ 43
Ié-



Online Privacy?

We leave our traces online at multiple sites such
as social networks, blogs, forums etc.

» E.g. Re-identify users from movie mentions in forums to
user ratings of movies [Frankowski’06]

BobZ Some Recommendations Reply I Reply with Quote
San 21, 2NNS 5:29:45 PM

Your predictions: :
I've enjoyed same great movies from Netfix recently. Last night

Lite Aquatic .
9 I watched The Life Aquatic with Steve Zissou, which wags
****" |a4- S stérs 'l " "
quirky and funny. The best comedy I've seen i years.,
Finding Never .. v #
WHRWHK  [Notscen =] || Earlier in the week I saw Finding Neverland. Also & great

rovie, "I\]D

— 7 449




Search Queries and Privacy

Why not just release Search Logs to researchers?

» Problem is that search Logs can be privacy revealing

— Search queries (free text) themselves may contain
Personally Identifiable Information

— Sanitizing all search entries is not possible

“/OBIOQ/technoloqv/O%OI.html




Cautionary Example #2:
Search Queries and Privacy

A Face Is Exposed for AOL Searcher No. 4417749

By MICHAEL BARBARO and TOM ZELLER Jr

ublished: August 9, 2006 SIGN IN TO E-
MAIL THIS

& PRINT

[E sincLE PacE

Buried in a list of 20 million Web search queries collected by AOL and
recently released on the Internet is user No. 4417749. The number
was assigned by the company to protect the searcher’s anonymity,

but it was not much of a shield. & REPRINTS

ARTICLE TOOLS
No. 4417749 conducted hundreds of EEONEOREONY
searches over a three-month period on ‘AE:?OSXT’C
topics ranging from “numb fingers” to NOVEMBER 13

“60 single men” to “dog that urinates TR "

on everything.”

And search by search, click by click, the identity of AOL
user No. 4417749 became easier to discern. There are
queries for “landscapers in Lilburn, Ga,” several people with
the last name Arnold and “homes sold in shadow lake
subdivision gwinnett county georgia.”

_ It did not take much investigating to follow that data trail
Erc & Lesser for Tre New Vo Tmes - to Thelma Arnold, a 62-year-old widow who lives in

A

Thelma Arnold’s identity was betrayed . x . > .
by AOL records of her Web searches,  Lilburn, Ga., frequently researches her friends’ medical

like ones for her dog, Dudley, who ailments and loves her three dogs. “Those are my searches,”
clearly has a problem

1 "1 [y . 1 . fa A% vastan:” 1




Data Workshops — Program Solicitation
(Evelyne Viegas)

Goals
Break Down Data barriers
Enable data-driven research

NSF Directorates
Directorate for Computer and
Information Science and Engineering (CISE)

Directorate of CyberlInfrastructure (OCl)

Directorate for Social, Behavioral,
and Economic Sciences (SBE)

Data Confidentiality 2007

http://dcws.stat.cmu.edu/index.html

— Participation from 13 federal agencies; 7
industries; 18 universities

Trustworthy Program Solicitation

Confidential Data Collection for Innovation

Analysis in Organizations 2009
http://www.Irdc.pitt.edu/schunn/cdi2009/home.html

— Cross-disciplinary between computer
science & social sciences (cognitive
psychology, economy)

NSF Program Solicitation Computing in the
Cloud 2010

— Web N-gram Service (access to Bing Index)
http://research.microsoft.com/web-ngram

4'

e 10to 15 awardsin FY 2010




RFPs Program Feedback

e Researchers in Academia need access to large scale real
world data, and infrastructure to drive innovation,
enable science (repeatability)

e Search Summit 2007 new asks:

 Need more data, larger scale;

 Need to follow a user (privacy!)

e Beyond Search — Semantic Computing and Internet

Economics 2009 new asks:

 Need data access (as opposed to data release);
* Compute power




Web N-gram Services

Access to petabytes of real world data
http://research.microsoft.com/web-ngram

Leading technology in Search, Machine Translation,
Speech, Learning, ...

gErLs

Web data has structure — and that difference = |’| 5 I I, |
o %ﬁ’ Joid Vrmt:m
counts ‘ ST

bigram

rrrrrrr

blﬁg “ ‘Research




Web N-Gram in Public Beta

Search engines
Web data has rely on unigram

B _abody ...
structure... p / Y.
wo T

...and that counts (e.g. P
: 12000 +~ |
B Title, Anch |
A Rich context/meta-data

67 g laNgLed

10000

8000 -




Web N-gram Offering
http://research.microsoft.com/web-ngram

* Content types
— Document Body, Document Title, Anchor Texts

e Model types
— Smoothed models

 N-gram availability
— unigram, bigram, trigram, N-gram with N=4, 5

e Training size (Body):
— All documents indexed by Bing (no cut off)

* Access
— Hosted Services by Microsoft

e Updates
— Periodical updates




Word Breaking Made Easier?

Enter a hash-tag phrase, and we will show the likely breakdown of sub-words. For instance, enter #nowplaying. More examples...

#whenifirstmet #nowplaying #wtfyoumean #thissummer #enoughisenough #ifirstmet #riptherunway #complimentgonebad
#SMHyoureghetto #letmefindout #idoit2 #itaintmyfault #FlavoredCondoms #jayparkaom #ChrisBrownRocks #thingthatihate #nowplaying
#whenifirstmet #hereugo #stpatricksday #thissummer #hiphopaintdead #idoit2 #sexisthebest #Lupequotes #WillYouEver
#flavoredcondoms #whenimeetjustin #hcr #FF #Nowplaying #followfriday #howyouathug #youaintforme #OhJustLikeMe #NotMeThough
#HCR #idoit2 #yeaisaidit #Advice #iloveitwhentrey #MarchMadness #TLS #ihatequotes #slbattle #nowplaying #howyouathug
#uaintforme #youaintforme #Whenlfirstmet #whatsworse #WhenTwitterWasDown #howuathug #ChrisBrownonUstream #hereugo #TLS
#justinbiebermyspace #idoit2 #HCR #willyouever #marchmadness #Hereyougo #nowplaying #imthekindofperson #FF #6wordstory
#whitecusswords #whoelsenoticed #yeaisaidit #hcr #idoit2 #ss3forindonesia #Ohjustlikeme #blackcusswords #theboltonnews
#ss2malaysia #FollowFriday #arashi #StopHatingDemi #mucoreSNSD #nowplaying #imthekindofperson #MJis #whitecusswords
#OhlJustLikeMe #idoit2 #thankstwitterd #YourUnderArrest #hcr #BounceBackTeuk #inschool [ #Imliableto #DontBeMadBut
#becauseofbieber #ChrisBrownonUstream #hbu #nowplaying #dearfuturewife #imthekindofperson #musicmonday #Isitjustme
#goseethedoctor #hcr #idoit2 #thankstwitterd #MM #0OhlustLikeMe #TLS #ohmySiWon #thatisall #ihatequotes #afmimoment
#biebermemories #tellmewhyumad

#yeaisaidit

Phrase |LgProbability
yea i said it [-9.345904

#whenifirstmet @ YR E

Phrase LgProbability
when i first met|-6.974892

Phrase LgProbability

yeaisaidit |-10.42589 — w8 4 u |-10.0969
yeai said it |-11.31242 when !f?rstmet -10.34817 w84u 1-10.27723
yea isaid it |-12.04566 when !f|_r5t met [-10.67689 w 84u 1-10.69117
ye a i said it|-13.61018 when i firstmet |-11.09351 w 84 u I-10.7444

wheni first met |-11.1378

w 8 4 u-11.06896

4%
e




Multi-word Tag Cloud from Government Dataset Titles

Single Tag Cloud Multi Tag Cloud

Dasi s
ot Critical-hahy Combined
ir ¢ ArMY data download data bitat
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crtic taciities « et ¢ ile-cgy aCllitjeg €arly.-
early - €P2 habitat <™ s final
Yo e o Mormati,
“ role ort 7
‘nventory ates re atictIcd tate o
tale | [eleagg,
il |.‘ - yeaf un' hlnvent r t No|
repoft ed toX]CS rdTaQClom,S oremean,- ;’n y“data OXICS__
Ngful
rc; faqc\oud B
5inge Ref: Dr. Li Ding, Rensselaer Polytechnic Institute ;

|
-
QJ



INFORMATION

Language Models

WEB N-GRAM SEGMENTATION DEMO “Raleigh Serengeti” recognised as an

entity using Anchor Text and Document
Title, and unlike using Body

Select a model, enter a phrase, and press the Segment button to see the sugge

Model: bng-bodyuntd  «

Phrase: raleigh serengeti mountain brkce
WEB N-GRAM SEGMENTATION DEMO

RN ich srengeti mountan it

Select a model, enter a phrase, and press the Segment button ig

_ WEB N-GRAM SEGMENTATION DEMO
Model: baganchor jndd »

Prrase: rakegh seengat mountan tike

) phvase, and press the Segment button to see the §

Mode!l bngitle pnld
hease Iaasgh setenget; mountan bice

R e SR REE

e - A ~

P " S »

k o> ® W ~ - B

A B = 9 =
!
.




Semantic Computing to enable
Implicit Search

NS Chateau Montelana in Napa

SEPRN Chateau Montelana in Napa
SEELYEYY Chateau Montelana in Napa
‘ : i IREERERE Chateau Montelana in Napa

VINOGRAPHY : a wine blog 4
- 5 REISY Chateau Montelana in Napa

IEBNEERY Chateau Montelana in Napa

PPPEEPFE Chateau Montelana in Napa

39

Wine and food adventures in San Francisco and around the world

BRSNS Chateau Montelana in Napa

Breaking Wine News: Bordeaux's Cos <
d'Estournel Buys Napa's Chateau ‘Chateau Montelena in Napa’
Montelena

segmentation
WIKIPEDIA

To those of you in the wine world paying attention to the -
dollar's stomach churning lows against the Euro, this news b o o0y [ Cowwon N W0 oge
may come as little or no surprise. This morning, Chateau - ! Chateau Montelena

i N Foorm Wigeda Te Yor erCpopeda s O
Cos d'Estournel announced it's purchase of the historic S e

; Chatesu Montelens = & Mg Valey wvary mond larros o
SECIDY I in Napa. While not the first bit of , ‘e wreng P10 whis we 50c0n of e Nkt *uement of e s
Para” wrs (omgetton Chabess Mordsens's (e dondsry sen Losese Wetngn, Caioren, USA

investment from Bordeaux in the JIEREACIUSAN s certainly I Competiion wih ame aher wees bom France ad Ceblormss | APPetaien Naga Valey AVA

o ' > & under b taning Al 11 Ju300 searOed P 1) Woret Other  Poler vy
a significant one, given both the landmark historical status of - eer e Chardonnays rom Chatees Mortelens or Chalons iy

: . 3 Wirsry  anctter Calforman wie prodece:r Chaless Mortelena Pounded 1000

Chateau Montelena as well as the prestige and success of b was fostersd in e 2008 fm Boite Shoch e e i v

g ~ et e raher
Cos d'Estournel, whose star has certainly been rising in | Statnobiog e
Bordeaux over the past decade. o 1 et s e D
Montelena became a world famous winery after its 1973 e T S L G

Webane

Chardonnay beat out French competitors in the famous “"‘K'SP(‘C[;][[)

Judgement of Paris

D

‘Chateau Montelena’ as an
entity
in Wikipedia




Semantic Computing and
Science Applications




Science Examples

e Add-ins for Word

e MT and WorldWideScience.org
e ML and Diseases

e Tagging and Astronomy




Chemistry Add-in for Word

Authoring and rendering of
semantic-rich chemical
information (CML)

e |n partnership with the
University of Cambridge

e Support for Office 2007 and
Office 2010

e Available under Apache 2.0

e Over 200K downloads since
March 22nd 2010

.-.



Ontology Add-in for Word

“ THE NATIONAL CENTER FOR

BIOMEDICAL ONTOLOGY

University of California

SanDiego

ience
ggmmons e

= Creative Commons

.
. e = In s, a1 hemist

h Wi I b an kS o S Page Layout References Mailings Revew \O Aadins Insert Special Chemistry # Fina - P I | B O u rn e
° ' 0 n Home | » : ter : I -

& mbria (Eod AT #0041/ | aasbecr AaBbCcI AaBbC: AaBbCel ajh 25, Replace ®

i “42 A A

1 e ; - - "Hormar [% Mo Spaci.. Meadingl  Heading2 - ;f;mv; g Seiect -

ing

.WI; PO ke A V-A W5 O & ' 4/l

Pacagragn ~

Fon

(55| Bioit Info Pane ( Ontology Term Viewer)
Search Tems | Browse

tuberculosis

[ npvosia
/

24

* Lynn Fink

the impact of the diabetes epidemic on

dizease
disease of infectious agent
communicable disease
infectious disease
Bacterial infections
Gram-Positive Bacteriz
Actinomycetales in
Mycobacter)
Tuberculosi

Diabetes and tuberculosis:
tuberculosis incidence

Intent: Term recognition
& disambiguation

Background
berculosis (TB) remains a major cause afmorl‘dﬂry in developing countries, and in these
untries diabetes pre valence is increasing ra pidly. Diabetes in creases the risk of TB. Our
T VAS [0 assess the Potential impact of, diabetes as a risk factor for incident Pulmonary
BBErellosls using India @s an example,

cou

Relationships:
Ontology browser

Methods

pidemiological model using data on tuberculosis in cidence, diabei tes
prevalence, popuyla, tion structure, and relative risk of | tuberculosis associated with dia, betes.
We evaluated the contribution made by diabetes to bo th tuberculosis incidence, and to the
difference between tuberculosis ip, cidence in urban ang rural areas.

Results
InIndia in 2000 there Were an estimated 2
B, | il

.7 million adulrs with diabetes, and 900,000 O/
- e A ¥

_— ——

Source code + binary:
http://research.microsoft.com/ontoloqv/




I |
 Tremendous growth in search content: from 10 nations to 65 nations

in 3 years
e > 400 million pages
* From well-known sources: e.g., PubMed, CERN, KoreaScience
= To more obscure sources: e.g., Bangladesh Journals Online




Now, we have the essential ingredients for real-time
translation of science

« National science databases in multiple languages

e Federated search
« Multilingual translation on both front and back end of the

user experience

A public-private partnership, introduced as

I\/IuItiIinguaI WorldWideScience.orgBeta

. S

&\ \WORLD\NmE
SCI ENCEAlliance
DeepWeb

TECHN “Dﬂ es

Translations
powered by Microsoft* Enabling Science and Innovation

Translator Rt L

International Council for Scientific
and Technical Information




Tackling societal challenges with ML

e Fighting HIV/AIDS, H1N1, etc.

e |dentifying genetic and
environmental causes of
disease

— Diabetes, asthma, ALS, aging

David Heckerman and eScience
Research Group




InfoTech | Research

Using
To Targ

Spam Blockers
et HIV, Too

A Microsoft researcher and his team make a
surprising new assault on the AIDS epidemic

BY STEPHEN BAKER
AND JAY GREENE
UT-RATE PAINKILLERS'
Unclaimed riches in Ni
gerial’ Most of us quack-
ly wdennfy such ¢ -mail
messages as spam. But
how would you resch that
skill 10 & machine? David
Heckerman needed to know. Early this
deciude, Hecherman was lending 8 spam
blociang team at Mcrosoft Rescarch. To
build their tool, team members mecticu-
kxnly mapped cut thousands of signals
thast & message might be junk. An e-mal
featuring “Viagra ™ for example, wis
& pood bet to be spum—but thengs got
complicased wn a hurry
I spamymers saw that *Viagra™ mes-
sigges werr getting zapped, they switchad
1o Viagra, or Vi agra. It was sdmost as if
spam, ke 2 Ining thisg, were mutatmg

This parallel berwecn spam and biolo
&y resonased for Hockerman, a physicias
as well as a PhD in compaser science
It &dnt ke him long to renline that
his spam-blocking tool
could extend far beyond
mank ¢-maul, inso the realm
of life sciemce. In 2000,
he surprisex] collcagues in
Rodmond, Wash., by refo
cesing the spam blocdang
technology oa one of the
worlkd's deadliess, fastest
M taling conrund rums
HIV, the virus that leads
0 ALDS.

Similar
mutations
may crop up
In computer
and medical
viruses

HECKERMAN

from ks plulanthropy work, Gates lined
up Hodeerman with AIDS rescnrchers at
Massachusetss General Hospital, the Usni-
versity of Washmgton, and ckhentere
Since then, the 50 -year-old Hecker
man and two collcagucs have croased
their own biology meche st Microsoft,
where they build HIV-detecting soffware
These are research tooks to spot infocted
cells and corrclate the viral mutations
with the individual’s gemctic profile
Hocdcrman's tcam runs mosntains of
data through enormous clusaers of 320
veRputers, operating in puralld. Thanks
to smarter algonch and more power
ful machsnes, they silting through the
data 450 tumes fas an o ycar ago. In

Junc, the tcam redeased its st bach of

tools for free on the Internet

A new industry for the beheawth o
coagacr? Not exactly Hockerman's nook
in Redmond represents
just one sanadl nodic s »
global AIDS research of
fort largely by
cooperation. ~The Micro
soft group has a different
perypective and a good
sutistical backgroumd,”
says Betie Korber, an HIV
reseuscher @t Los Alamos
Natonel Laborasonies. The
key Quarry they all facc i

| 3T %y

4 e —— .

Hockerman was plung the virus igsel, which is
ing invw medicinc—and proving wilker tham any of
carrying Microsoft with him. When Microsoft's corporate foes. Whille Heck

he brought his plan to Bill Gases, the
company chaemman “got really excted
Heckerman says. Well versed on HIV

erman has high bopes that hs wols wall
lead to vaccines that cam be tessed on
hamans withsn three years, bis rescasch

[EE0




Fighting HIV with ML and HPC

 PhyloD.Net is a Bayes-net-based tool that
deciphers evolution of HIV within a patient

 Developed by eScience research group and
published in Science, March 2007

e Now used by dozens of HIV research groups

* Led to discovery of two key insights to fight . . @ " .
— Our immune system attacks frameshift

epitopes, which may be useful to
include in a vaccine (JEM, 2010)

— Natural killer cells directly attack HIV
(Nature Medicine, in review)

e Typical runs require CPU years, but
delightfully parallel and runs well on our
HPC servers

e Canalso now run PhyloD in the Cloud as an
Azure application

\
< g -
E——— ~




Better understanding of viruses through ML

We have discovered that DNA patterns shared

among viruses are more readily attacked by our
immune systems

This helps to explain

- Why H1N1 killed more people in Mexico
(collaboration with Fred Hutchinson)

- Why only some patients get Dengue
Hemorrhagic fever, and why some HIV patients
have higher HIV viral load (collaboration with
Perth Royal Hospital)

- The relationship between Rubella and other
viruses (with CDC)




Understanding Asthma and Diabetes

Goal:
Understand environmental and genetic factors responsible for asthma and diabetes

Collaborations with University of Manchester (MSR Cambridge and eScience group)
and with Sanger (MSR Cambridge)

ML challenge:
Hundreds of thousands of variables = graphical models, infer.net toolkit

Discovered new analysis algorithms that can find three times as much signal as
previously and filter our spurious associations

A Simpson, V.Y.F.TanV, J. Winn, M. Svensén, C. M. Bishop, D. E. Heckerman, |I.

Buchan, and A. Custovic (2009). American Journal of Respiratory and Critical Care
Medicine =




Machine Learning in the

Galaxy Zoo Database

Kirk Borne
George Mason University

GALAXY ZG>O

‘@ UNDERSTANDING COSMIC MERGERS @

Galaxy Merger Zoo (release November 2009)

— http://mergers.galaxyzoo.org/
— Run N-body simulations to find best model to match

a real merger
— One new merger every day

y4©®) N\NINASI RIS http://zooniverse.org:




Key Feature of Zooniverse:
Data mining from the volunteer-contributed labels

* Train the automated pipeline classifiers with:
— Improved classification algorithms
— Better identification of anomalies
— Fewer classification errors

* Millions of training examples
 Hundreds of millions of class labels

« Statistics deluxe! ...
— Users (see paper: hitp://arxiv.org/abs/0909.2925 )

— Uncertainty quantification
— Classification certainty vs. Classification dispersion

ZO@ NIVERSE

REAL SCIENCE ONLINE




First Case Study: test SDSS science catalog
attributes to find which attributes correlate most
strongly with user-classified mergers.

e

NASA, ESA, the Hubble Heritage (AURA/STScl)-ESA/Hubble Collaberation, and B " STSd-PRC08-16a
A. Evans (University of Virginia, Charlottesville/NRAO/Stony Brook University)




Semantic Computing and
Healthcare Applications




Healthcare Examples

e Clinical Trials software project
e ML and Hospital Readmissions

e Amalga Life Science platform




Semantically Driven Forms for Clinical Trials

(With thanks to Jim Davies and Jeremy Gibbons Oxford University)

e Supports rapid online development of clinical trials

 Ends the “reinvention” process for individual trials by systemizing
the data into a trials ontology

e Users select only relevant pieces and forms are auto-generated

_‘ﬁ
L >
_L':/ & / |i= Etigibiity. s - Wicrosoft Office InfoPath
2l -Ef-fé TJT:':I,,% j’w ih, FCARENECY |
Trial Trial Running
Design Generation Clinical Trial
(SharePoint)
ClinicalTrialDesigns
NeoTangoTrial /7 NeoTangoTrial 7
' SAEForm.xml 3 SAEForms
RandomisationForm.xml ——> / —_—
—-2 Randomisation
Forms
: — 1 TMAData
NeoTangoManifest.xml Trial

Generation

"y Workflows




Hospital Readmissions

Hospitals Pay for Cutting Costly Readmissions

y REED ABELSON

blishe

TV

~ “=

It is one of the biggest avoidable costs on the nation’s medical bill.

@, Enlarge This Image Millions of patients each year leave the

‘ hospital only to return within weeks or
months for lack of proper follow-up

/care. One in five Medicare patients, for\

example, returns to the hospital within

20 days. Over all, readmissions cost

the federal government an estimated

Dawn Villella fc lew York Times QU billion a year. )
Adeline and Chester Patyk of Plymouth,
Minn., log their weight at home

But even when hospitals find ways to



Learning from a Rich Case Library

 Microsoft Research project (MSR-Redmond & MSR-NE)
e Data from Washington Health Center hospitals (DC)
e All ED visits during the years 2001 to 2009 (~300,000 visits)

— Patient’s complaint (A string with 3-4 words on average).
— Age, gender

— Admitting and attending MD’s code.

— Length of stay in the ED.

— Class of visit (“Emergency” or “Inpatient”).

— Date and time of discharge.

— Diagnosis (Up to 10 diagnosis codes that are sorted with decreasing priority.)
The codes are based on ICD9 coding system.

— Lab results.
— & Microsoft®
Amalga
] _ - Unified Intelligence
Bayati, Braverman, and Horvitz System




Towards Fielding an Advisory Tool

Pre-discharge readmission risk assessment H=E I
Account ID
% ShowPreditions I~ Show Outcomes  lookcup: | Account ID Prediction I Outcome |
Next Patient N [36.11% |high | 30 days
Patient Info
Next BB
27F Complaint: "esrd hyperglycemia abd pain"
Back | Forward
Evidence for readmission [5 = Evidence against readmission [5 =]
1) Dx1->1 = Nephritis, nephrotic syndrome, and 1) Num DxCodes = 10
nephrosis 2) 24 < Age < 45
2) Dx1->2 = Chronic renal failure 3) Num DxCodes is > 4
3) Was admitted during last year 4) Sex=F
4) Was admitted in the past
5) Dx0->2 = Diabetes mellitus
Recommendation
Significant risk of readmission. An aggressive follow-up program is recommended. Click Initiate
on the button to the right to initiate the program. aggressive
follow-up care

Bayati, Braverman, and Horvitz

i t‘ J 4



Amalga Life SCiences o Microsoft Amalga Life Sciences 2009

Microsoft Amalga Life Sciences 2009 allows research
and development organizations to aggregate data
from disparate systems, both within their own
institutions and from partner organizations, helping
them move faster, with more agility, and with
purpose and direction supported by validated facts.
This allows researchers to address many data
challenges from a single system and transforms the
way they do research.

e Accelerate research velocity
— Ability to see all data

— Data provenance via metadata
— Semantic modeling and analysis of data

* Provides Actionable Knowledge
— Flexible data integration
— Semantic querying and reasoning
— |dentification of novel relationships




Amalga Life Sciences

Open platform

— APIs allow access by third-party software, including

open source components

— Data and knowledge can be shared among different

users, organizations, and applications.

\
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Semantic Computing and the Cloud



Cloud Computing: One Definition

For the US National Institute of Standards and
Technology (NIST), Cloud Computing means:

e On-demand service
 Broad network access

e Resource pooling

e Flexible resource allocation
e Measured service




Cloud Options

DEDICATED
CLOUD

PUBLIC CLOUD \/

Secure Cloud

Federation




Tomorrow...

Computers will still il huge amounts

be great tools for of data

We would like
mputers to also
help with the
automatic

aggregation organization
’
- - of the world’s




A world where all data is linked...

& 8 @ . Data/information is inter-

\O/ »
[ @

»3
Aer A
-

connected through machine-
interpretable information (e.g.
paper X is about star Y)

U J . Social networks are a special case
‘ of ‘data meshes’

* Important/key considerations

— Formats or “well-known” representations
of data/information

— Pervasive access protocols are key (e.g.
HTTP)

— Data/information is uniquely identified
(e.g. URIs)

— Links/associations between
data/information

Attribution: Richard Cyganiak
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...and stored/processed/analyzed in the Cloud

.2 visualization and
Vision of Future Research analysis services scholarly
Cyberinfrastructure with o communications
. domain-specific services search
both Client + Cloud books
blogs & citations
social networking
Reference - ' instant

management — — messaging

Project identity )

management

mail
notification }
storage/data

L document store }
services

knowledge 1
compute
management i
services
knowledge } virtualization

discovery
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Resources

e Microsoft Research
— http://research.microsoft.com

— Microsoft Research downloads:
http://research.microsoft.com/research/downloads

e Microsoft External Research
— http://research.microsoft.com/en-us/collaboration/

e Science at Microsoft
— http://www.microsoft.com/science

e Scholarly Communications
— http://www.microsoft.com/scholarlycomm

e CodePlex

— http://www.codeplex.com




Microsoft

Your potential. Our passion.”




