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68) Outline

¢ Motivation - why representation matters

¢ Levels of text representation:
Lexical
Syntactic
Semantic

¢ Demos
SearchPoint
News visualization
AnswerArt
Enrycher

¢ ...to conclude
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c'é")) Motivation

¢ Machine learning — two major steps:
Choosing representation (feature engineering)
Modeling (statistics + optimization)

¢ ...typically people do modeling well and often
ignore data representation

¢ But...

...good representation with bad algorithm gives
typically better results then good algorithm with bad
representation
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éé. Document categorization
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o) Easy decision problems require simple
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Hard decision problems require
sophisticated data representation
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Representing Text
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\Q)
%’ Key paradigms when

dealing with data

* Three key scientific paradigms
Top-down approaches (model driven)
° (Traditional NLP, KRR, Semantic Web)
Bottom-up approaches (data driven)
> (Machine Learning, Data Mining)

Collaborative approaches (socially driven)
° (Web2.0, Social Computing)
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How different research areas
approach text?
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‘&. How different research areas
% approach text?

) Machine
mappings

Computatio

Linguistics Information

¥ Retrieval

language interoperability analytics
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o Levels of text representations
S P

¢ Character (character n-grams and sequences)
¢ Words (stop-words, stemming, lemmatization)
¢ Phrases (word n-grams, proximity features)

¢ Part-of-speech tags

« Taxonomies / thesauri

« \ector-space model

¢ Language models

¢ Full-parsing

¢ Cross-modality

¢ Collaborative tagging / Web2.0

¢ Linked Data

¢ Templates / Frames

¢ Ontologies / First order theories
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o Levels of text representations
S P

¢ Character (character n-grams and segueces)
¢ Words (stop-words, stemming, lemmatization)
¢ Phrases (word n-grams, proximity features)

¢ Part-of-speech tags

« Taxonomies / thesauri

« \ector-space model

¢ Language models

¢ Full-parsing

¢ Cross-modality

¢ Collaborative taggina / Web2.0

¢ Linked Data
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¢ Ontologies / First order theories
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S,

C8) Levels of text representations

Character (character n-grams and sequences)

[ 3] [ 3] [ 3] [ 3] [ 3] [ 3] [ 3] o] © ® ®© © ©
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Language identification

¢ Given a text document, the task is to identify a language
of the document (from a predefined list of languages)

...the key insight is that each language has characteristic
“signature” of character n-grams

Demo: http://www.lingua-systems.com/languaqge-identifier/lid-

library/identify-language.html

The most common
letter bigrams in the
English language
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\Q) :
Cb Levels of text representations

Vector-space model
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\Q)
Cb Vector-space model level

¢« The most common way to represent documents is
first to transform them into sparse numeric vectors and
then deal with them with linear algebra operations

¢ ...by this, we forget everything about the linguistic
structure within the text

...this is sometimes called “structural curse” because this way
of forgetting about the language structure doesn’t harm efficiency
of solving many relevant problems

This representation is referred to also as “Bag-Of-Words

Typical tasks on vector-space-model are classification,
clustering, visualization etc.
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Each word is one element in a vector
together with its frequency

Bag-of-Words document
representation
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°

cg') Similarity between BoW vectors

The key of Bag-of-Words representation is to calculate topical similarity
between documents fast

« Each document is represented as a vector of weights D = <x>

¢ Cosine similarity (dot product) is the most widely used similarity
measure between two document vectors

...calculates cosine of the angle between document vectors
...efficient to calculate (sum of products of intersecting words)
...similarity value between 0 (different) and 1 (the same)

leiXZi
\/Z X \/Z X,

Sim(D,,D,) =
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Cb Document Clustering Task

¢ Clustering is a process of finding natural groups In
the data in a unsupervised way (no class labels are
pre-assigned to documents)

» Key element is similarity measure

In document clustering cosine similarity is most widely
used

¢ Most popular clustering methods are:
K-Means clustering (flat, hierarchical)
Agglomerative hierarchical clustering
EM (Gaussian Mixture)
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Bostjan Pajntar, Marko Grobelnik, Dunja Mladenic

CONTEXT SENSITIVE SEARCH
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* “Internet search” — one of the [~~~
most common tasks involving
text manipulation in everyday
life

¢ ...but — how smart is search
technology today?

©...not too smart!
- It Is sophisticated, but not smart
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4 Example — Searching for

¢

¢ Query “dolphin”
has many
meanings...

# ...but the first
page of search
engines doesn’t
provide us with
many answers

¢ ...there are 131
more results

“dolphin”

@ dolphin - Google Search - Mozilla Fi

Eile Edit View History Bookmarks Toels Help

@ A c ﬁ' '-‘l http://www.google.com/Zsclient=psy&hl=en&source=hp&q=dolphinfpbx=1&cq=dolphinfag=1 1.7
£ Most Visited || Getting Started = Latest Headlines M Worm Food - Latest G... - Windows 7: Ames M Rubble Trouble Tokyo ... .
< Online Language... &7 AILAB £ Google Translate | dolphin - Search... | | AnswerArt - what... @ Enrycher

Web Images Videos M Shopping Gmail more -

Google s Ca
Abdut 131,000,000 rksults (0.16 seconds) Advanced gearch

Q, Everything rﬂ:hin - Wikipedia, the free encyclopedia fds

en.wikipedia.org/wiki/Dolphin - Cached Ad

@ Images Dolphins are marine mammals that are closely related to whales and porpoises. There are (
R Imost fort ies of dolphin in 17 - s
& Videos almaost fo yspeu:lles o gp inin genera. o Gre
Bottlenose Dolphin - Marine mammal - Porpoise - Cetacean intelligence Pro
B MNews
Dolphin - Gamecube and Wii Emulator See

@ Shoppj

www_dolphin-emulator.com/ - Cached
Deolphin is an open-source Mintendo GameCube and Wii Emulator for Microsoft Windows,
Linux, and Mac OS X (Intel-based). It is the first emulator to ...

Any time Dolphin Music - Guitars, Amps, Musical Instruments and Pro Audio ...
Past hour www._dolphinmusic.co.uk/ - Cached

Past 24 hours 5 hours ago — Buy all your musical instruments including, guitars, amps, and studio
Past 2 days equipment, at Dolphin Music the UK's leading online musical instrument ...

Past week
Past manth Former Miami Dolphin Channing Crowder retires; Chad Henne struggles

Past vear MiamiHerald.com - 1 day ago
¥
2 BY BARRY JACKSON and Jeff Darlington Former Dolphins linebacker

Custom range ; - i . - .
Channing Crowder, 27, surprisingly announced his retirement in a radio
interview Tuesday, ...

All results Business Insider 145 rg|ated articles
Sites with images Ex-Dolphin Channing Crowder retires - ESPN
Related searches Mare news for dolphin »

Nnlnhin - RnnnFy

Done

AT . 1]95. 9T ¢ ®



Query
Conceptual map—

Context sensitive search

..SEAECHP:}M\'

dalphin l Search with topics l [ Searchwith dmoz.arg

(1) Dolphin - Wipedia, the free encyclopedia
Dolphins are mafine mammals that are closely related to whales and porpoises. There are

Ogfohin facts and information about dolphins and species of dolphins.
ttp:/www.dolphinkind.com/dolphin_facts.html

(1726) In To Spirit - Dolphins Hawaii — Whale and dolphin watching ...

“Journey into Hawaiian waters and experience the dolphins and whales in their natural habitat
which tzn be a life-changing experience.”

http://dolphinshawaii.com/

(59) Dolphin Essence
~Fekahin Swims in Kona, Hawaii — Big Island and Humpback Whale Sightings Alohal

Provinces

Provinces
Mammalia

m

Sl:"e Costa Rica

Top Regional

Welcome to Dalp! e yo moma, oig

Ll ETCE COM

Search Point -

Dynamic
contextual
ranking based
on the search
point

(33) FJL 7/ [DOLPHIN.NET] - iR A B FIR .
Foint Image
http:/fycudalphin. web.fc2 com/

(22) Manuel Antonio Quepos Costa Rica Planet Dolphin Catamaran Adventures

Boat tours of the offshare islands of Manuel Antanio, sea turtle, whale and dolphin watching.
Fttp-/fwnnw_planetdolphin.com/

(5) Dolphin RFC
Dolphin RFC home site ... MESSAGE BOARD. Jersey Sponsorship - Full details see news
item or under Tickets/Events

http://dolphinrfc.com/

Caribbean
Spegialty Recreation
Trayel —
Me;icu
Travel
|Top,"REgionaIfNurth America/Mexico/States |
[ ]

'.:sﬂm:rn-ﬂ

Transferring data from searchpoint.ijs.si.,
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[ ] .gguc,..pam. person ‘Watson Ontology Search  ~ | Search with topics ] | Search with Dmoz

c-é)) SearchPoint

aCt” {1) xmibase
0 Coﬂ’u‘ —

person
hitp: féwewrer. daml. org/2003/06/owiConversionfexamplesfxmlbase EVENT

(2) attribute 2 owd
person STUDENT XMLMIME
hitp: fwwne vistology comfontitests/attribute2. owl gt THING

{3) person1.owl 0RG|. TrEPNTENT

person
http:Mvistology. comfontitestsipersont. owl w

Al L ADDRESH a1 11
(4) attribute3.onl - ®

person ;
hitp:ffwewrer vistology comfontitests/attribute3. owl ATOM ) R'ws

(5) attribute 1.owd
person '.T IMAGE

hitp: fhwwn vistology comfontitests/attribute] owl SRR o APERSON

(6) missing1.owl
person

hitp: e vistology. comfontitests/missingl . owl >

..sner-u'nmr

Graphical User Interface

=
SABLE \ METADATA iol
DOCUMENTS

Context Soft Graph

Discove Filtering Drawing. . _ee
v ° allab.ljs.si 2%
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683 Main advantages

¢ Generated clusters
(in contrast to predefined)

« User can search the whole cluster space and is
not forced to select a single cluster

(Computer generated clusters are not necessarily
what user has in mind)
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News Visualization
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oL Jopic landscape of the query “Clinton”
from Reuters news 1996-1997

News Analyser

o\o
Y

Query

Search
Results

Topic Map

Selected
group of news

Selected

| [ Search

[ ate

1337-04-03
1337-04-03
1857-04-08
1857-04-08
1 EIEI? 04-03

19597-04-06
1957-04-04

1 EIEI? 04-03
18597-04-02
1337-04-M
1337-04-M
19597-04-M
1957-04-M

=it
|y n e

Title

154 Senate probers zeek Dole campaigrn...
MDA Mon-aligned azk for special UMW me...

EU: REUTER ECREPORT LOMG-TER...

INDIA: Equpt waould mediate if |zrael stalle..

BELARUS: Lukazhenko tells West rpbs

ocrats azk Cuban drug smugdle...
. Ex-chief zurgeon defends Gulf syndra...
|SRAEL: lzrael's Metanyahu to defend sett...
ISRAEL: Metarnpahu pledges to continue J...
I154: Clinton authorizes dizaster relief for T...
JAPAM: PRESS DIGEST - Top Japan bus...
154 Clintan zeeks FCC study on limiting 1i...
I154: Clintan, King Huszein meet on Mide. ..
MEXICO: Mexicans lambazt new 1S, imm...
LSS L1 S dizapprovves of Arab move an ...

135370330
18597-03-30
1857-03-30
1397-03-27
13970327
18597-03-27
1997-03-27
1397-05-26
1397-05-26
19597-03-26
19597-03-25
1397-03-25
19970524

1528 krz. Clinton returms T s,

JORDAM: lzrael and lrag et to dominate J...
E: GOLF-LEADIMNG MOMEY WINMERS ..
154: 23 milion kids had gaps in health ins...
GAMDA: Hillary promotes wormen's rights...
154 McYeigh's attormey seek delap over ...
1S4 U5, cancer institute advizes mamm...
FMOROCCO: Clintorn ervvay in kMorocoo ta .
SYRlA: Egqeptian premier in talks with Syria. ..
ME=ICO: Drugs lords kill "hundreds" of M. .
RIISSIA: Yelzin meets Chinesze, Indian le...
Jk: FEATURE - Britizh zpin doctors rn ...
LIS e tuibibe Ko sl bt

story

19597-03-24
1857-03-23
13970322
135970522
18597-03-22

BELGILM: MATO will have no SECDHd u:Ia .
154 Clintan aid warrning ta Gingrich bud...
[TALY: Italy zapz Europe needs MATO, A...

RUSSIA: Yelsin foes blast summit outcom...
OkdAM: Arafat crticizes 5. Jemzalem res. .

(%) Static Articles ) Static People
() Dynamic Aticles  © ) Dynamic Peopls

: ISRA PEAC ISHAEL
NETANYAHU,
YELTSIN, ARAFAT,

- | RUSSIA, SUMMIT

ISAAEL: lsrael's Metanyahu to defend settlements in LS.
bl etanyahu to defend settlements in .5,
lzrael's leader Benjarmin Metanyahu will insizt when he meetz LS. Prezident Bill Clintar an

konday that the Jewizh state has a right ta go on building Jewizh zettlements, lzrael zaid on
Thursday.




Query

Named

Visualization of social relationships
between “Clinton” and other entities

News Analyser

|[ Search ]

[ ate

1337-04-03
1337-04-03
1857-04-08
1857-04-08
1337-04-08
13597-04-07
19597-04-06
1957-04-04
13537-04-04
1337-04-03
19597-04-03

Title

154 Senate probers zeek Dole campaigrn...
MDA Mon-aligned azk for special UMW me...

El): REUTER EC REPORT LOMG-TER. ..
INDIA: Equpt waould mediate if |zrael stalle..
BELARUS: Lukashenko tellz wWest not ta .

[SRAEL: Twio Arabs wounded by lsrael se. .

154 Metanpahu to pay US hospital sisit ¢

15A: Demacratz ask Cuban drug smuaggle...

1K Ex-chief surgeon defends Gulf zyndro...

[SRAEL: lzrael's Metanyabu o dateem=--er.

| o Dbl

entities
in relation

447-04-02
1337-04-M
1337-04-M
19597-04-M
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1997-03-27
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1397-05-26
19597-03-26
19597-03-25
1397-03-25
1397-05-24
19597-03-24
1857-03-23
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135970522
18597-03-22

154 Clintan zeeks FCC study on limiting 1i...
I154: Clintan, King Huszein meet on Mide. ..

MEXICO: Mexicans lambast new LS. imm...

154: 1.5, dizapproves of Arab move an ...

1154 Mrz. Clinkon returns from bwo-week, &,
JORDAM: lzrael and lrag et to dominate J...
E: GOLF-LEADIMNG MOMEY WINMERS ..
154: 23 milion kids had gaps in health ins...

GAMDA: Hillary promotes wormen's rights...

154 McYeigh's attormey seek delap over ...

1SA: 1.5, cancer institute advizes mamm...
FMOROCCO: Clintorn ervvay in kMorocoo ta .

SYRlA: Egqeptian premier in talks with Syria. ..

ME=ICO: Drugs lords kill "hundreds" of M. .
RUSSIA: Yeltzin meet: Chineze, Indian le...
Jk: FEATURE - Britizh zpin doctors rn ...
154 Wwhite House declines comment bef...
BELGILM: HATO will have no second-cla...

154 Clintan aid warrning ta Gingrich bud...

[TALY: Italy zapz Europe needs MATO, A...
RUSSIA: Yelsin foes blast summit outcom...

OkdAM: Arafat crticizes 5. Jemzalem res. .

EETETpany pledges to continue ...
1S4 Clintan autharizes dizaster relief for T,
JAPAM: PRESS DIGEST - Top Japan bus...

() Static Articles {+) Static People () Topics
() Dynamic Aticles  © ) Dynamic Peopls

| Palestinian
#documents = 4
ARAFAT, SETTLER,

o Vhite H|,|

JERUSALEM,
NETANYAHU,
HEERON, JEW,

illsfs] HAMA, ABU

House

Zhina

ISAAEL: lsrael's Metanyahu to defend settlements in LS.
lzrael's Metarwahu to defend settlementz in LS.
lzrael's leader Benjarmin Metanyahu will insizt when he meetz LS. Prezident Bill Clintar an

konday that the Jewizh state has a right ta go on building Jewizh zettlements, lzrael zaid on
Thursday.
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(63

Query
Result set

Topic Trends
Visualization

Topics
description

-
i

clinkan

Topic Trends Tracking of the

[ ate

1337-04-03
1337-04-03
1857-04-08
1857-04-08
337-04-03
337-04-07
19597-04-06
1957-04-04
13537-04-04
13597-04-0
a-03
18597-04-02
1337-04-M
1337-04-M
19597-04-M
1957-04-M
1337-03-3
135370330
18597-03-30
1857-03-30
1397-03-27
13970327
18597-03-27
1997-03-27
1397-05-26
1397-05-26
2E
1857-03-25
1397-03-25
1397-05-24
19597-03-24
1857-03-23
13970322
135970522
18597-03-22

Title

154 Senate probers zeek Dole campaigrn...
MDA Mon-aligned azk for special UMW me...

El): REUTER EC REPORT LOMG-TER. ..
INDIA: Equpt waould mediate if |zrael stalle..
BELARUS: Lukashenko tellz wWest not ta .

[SRAEL: Twio Arabs wounded by lsrael se. .

154 Metanpahu to pay US hozspital vzl
154 Democrats azk C
K Ex-chy on defends Gulf syndra.. .

- lzrael's Metanvahu to defend sett..
ISRAEL: Metarnpahu pledges to continue J...
I154: Clinton authorizes dizaster relief for T...
JAPAM: PRESS DIGEST - Top Japan bus...
154 Clintan zeeks FCC study on limiting 1i...

I154: Clintan, King Huszein meet on Mide. ..

MEXICO: Mexicans lambast new LS. imm...

154: 1.5, dizapproves of Arab move an ...

1154 Mrz. Clinkon returns from bwo-week, &,
JORDAM: lzrael and lrag et to dominate J...
E: GOLF-LEADIMNG MOMEY WINMERS ..
154: 23 milion kids had gaps in health ins...
GAMDA: Hillary promotes wormen's rights...
154 McYeigh's attormey seek delap over ...

1SA: 1.5, cancer institute advizes mamm...
FMOROCCO: Clintorn ervvay in kMorocoo ta .

SYRlA: Egqeptian premier in talks with Syria. ..

ME=ICO: Drugs lords kill "hundreds" of M. .

gltzin meets Chinese, Indian le...
Jk: FEATUR T i doctors ran ...
154 White House declines com

BELGILM: HATO will have no second-cla...
154 Clintan aid warrning ta Gingrich bud...

[TALY: Italy zapz Europe needs MATO, A...

RUSSIA: Yelsin foes blast summit outcom...
OkdAM: Arafat crticizes 5. Jemzalem res. .

zmuaagle...

() Static Articles () 5§ .
() Dynamic &ticles () D UuS EIeCt|OnS

documents including “Clinton”

| US Budget

NATO-Russia

Mid-East
conflict

1996- 8 1996-10 199R-12 1997- 2 1997- 4 1997- B 1997- 8
1996- 9 1996-11 1997- 1 1997- 3 1997- 5 1997- 7
Topic Mame




WW2 query “Pearl Harbor” into
NYTimes archive

F

a5 Mews Analyser

pear harbor

|| Static Aticles | Static People @ Topics

Date

1944-12-08
1944-12-08
1944-12-07
1944-12-06
1944-12-05
1944-12-03
1944-12-03
1944-12-02
1944-12-02
1944-1201
19441201
1944-11-26
1944-11-26
1944-11-24
1944-11-24
1944-11-22
1944-11-22
1944-11:21
1944-11-20
1944-11-19
1944-11-16
1944-11-15
1944-11-14
1944-11-12
1944-11-12
1944-11-10

15344-11-09

16441107
4

Title

DISASTROUS QUAKE IN CENTRA
War Bonds Are Sold in Place of Goo
"TOTAL OFFEMSIVE IN "45, TOKYT
GUAM CONVERTED INTO BIG FOF
FOE'S IWO BASE HIT IN 3 MORE E
FLIERS BOME ISLES TO PROTEC"
American Miracle — and American Tz
KIMMEL AMD SHORT WILL NOT B
Wide Comment in Congress
Payment of Seized Funds To Qil Con
TROOPS ON PELELIU KILL 1,300 ¢
EVEMNTS OF INTEREST IN SHIPPIt
Superortress Attack on Tokyo Prece
IJ.5. SHIPS BATTER A KURILES |=
American Services in Rome

Books of the Times

MARIAMNAS AND PALAL COST ENI
BACKS MORE DELAY IN KIMMEL ™
WO ISLE 1S SHELLED IN WARSH
WARTIME PROJECTS OF THE ME
HUMTER TO SPONSOR FIVE LANI
BLOW OVER LUZON; Third Fleet Ai
200 Japaneze Retake Palau lslet; LC
PACIFIC CARRIERS INCREASING |
May Shorten Leyte Fighting
BATTLE CASIUALTIES PASS 500.0

FOE AGAIN RAIDS BASES IN MAR

Srare |inked tn Inwasinn

T I

Dec 7t 1941 ~

1940 1942 1944
1941 1943

Topic Name

year, war, product (aticles: 153)
war, washington, president (articles: 343)

pacific, fleet, admiral (articles: 147)

island, japanese, air (articles: 202)




N~ WW2 query “Belgrade” into NYTimes

Qé.

archive

a5 Mews Analyser _— — (E] | -e S
 Dramcsdes  Omamcreose
Date Title it
19441207  YUGOSLAVS DODGE EUROPE... Apr 6t 194
15441206 RED ARMY REACHES SHORE ..

1544-12-05  BOMBING OF BELGRADE IM U...
1544-11-27  Yugoslavs Deport U.P. Comespo...
1544-11-24  BELGRADE LIKE SOVIET CITY:...
1544-11-22  ENVIOY TO YUGOSLAVIA GET ...
1544-11-18  200F 12,000 JEWS ALIWVEIN B
1544-10-21  SOVIET GAINS GROW,; New Pu...
15441015 HUNGARIAM MISSION TO MO ...
1544-10-15  TITO AIDS RED ARMY IM BEL...
1544-10-14  RED ARMY IN RIGA; Latvian Po...
1544-10-11  RUSSIANS AT BALTIC IN STAE...
1544-10-10  FLIGHT FROM GREECE
1544-10-06 RED ARMY AT RIVER; 8 Miles ...
1544-10-05  SOVIET TRAP GROWS; Tito an...
1544-10-04 RED ARMY STABS ON; Forging...
15441003  RUSSIANS STALLED OM ENTI...
1544-05-30  TITO FORCES PRESS DRIVE Q...
1544-0%-26  PARTISANS BATTLE AT BELG...
I} 19440923  DELAY OVER TRUCE DISMAY .. 1938 1940 1942 1944
1544-05-23  Tito Forces Mear Belarade 1933 1941 1943
"N 19440520 SOVIET DRIVE GAINS; 2,800 PI... Topic Name
19440917  Drve on Belgrade Gains
1544-05-17  PARTISANS MASTER 4 DALM... e 1am
i croat, premier, minister (articles: 148)
15440501  TITO MEARS BELGRADE, PLA... balkan, war, europe (aricles: 99)
15440704  TITO FORCES STORM 3 EMEM. .. d A _p et e
1044 N 173 CAKCDO | CANC "CADTC! Mkl CM gl 5 viet. umania, reported (articles: 63)
4 TI] bulgara, gemmans, balkan (articles: 163)




‘&. WW2 query “Normandy” into
CQ, NYTimes archive

a5 Mews Analyser =NICN X
. Static Aticles | Static People @ Topics
nomandy  Dynamic Aices  Dynamic People
Date Title it
159441208  Lessening the Tragedies -~
154412407 U.5. 1st Infantry Division Honors ... J une 1944
15441206 OFFICERS OF NAVY CITED; Ca...
1544-12-05  MNEUHAUSER WINS MEDALS; ...
1544-1202  TOMMIES AT FRONT CHEER E...
15441202  Heawy Losses of American Troop...
1544-12-01  AIR INVASION SHOW TO AID ...
1544-11-25  Mew Break-Through Sensed
1544-11-12  Momandy Pictured as Model - ——
1544-11-12  From D-Day to Break-Through; T...
1944-11-05  Life on the West Front
1544-1103  PACIFIC PROGRESS
1544-10-28 U5, Might Witts lron Will of Gem...
1544-10-28  DUTCH BASE SEIZED:; 60,000 ...
1944-10-26  Tokyo Propaganda of Victories® ...
15944-10-25  Topics of The Times
1544-10-22  The Men of the ‘Eighth’; FIRST ...
1544-10-22  PHILIPPIME INVASION QPENS ...
1544-10-18  ROOSEVELT TRACES INVASIO. .
1544-10-18  FREMCH CHILDREN GET DIRE... 1938 1940 1942 1944
19441009  DE GAULLE TOURS NORMAN. . 1339 1341 1343
19441002  Reporters Opinions; INVASION J... Topic Name
1544-10-05  U.S. Fliers Adopt Gid, 17, Cripple...
1544-10-01 NORMAMNDIE IS SEEN AS US. .
1544-05-28 16 Who Helped Crack Siegfried ... war, battle,
1544-05-28  NAVY UNIT RECEIVES CITATI... R
american, gemman, forces |
1544-0%-26  INVASION THEFTS LAID TO M... e P T
1044 NG ¥ ZCOMAKC LIARIZ Skl T CICE S liner, french. sai {EII'tICh-.ﬂE. 161"




Cb Levels of text representations

Full-parsing
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C.g') Full-parsing level

¢ Parsing provides maximum structural information per
sentence

« On the input we get a sentence, on the output we
generate a parse tree

« For most of the methods dealing with the text data
the information in parse trees is too complex



Luka BradeSko, Lorand Dali, Blaz Fortuna, Marko Grobelnik, Dunja
Mladeni¢, Inna Novalija, BoStjan Pajntar

ANSWER ART

ailab.ijs.si :f:



0 AnswerArt — System
Q) Architecture

Question Answer

| Semantic
i enhancement !
of triplets

____________________

Domain ontology 0P N\ E
—> 00 xtended
(ASFA, WordNet) ontology
ﬁ Extraction

Cyc
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Cb AnswerArt using Medline
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who got injections|

search in:

& &
mediine [~}
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»

Get the answers for your questions.
Try this:

what caused pollution

what could pollution have affected
what do sharks have

do sharks have teeth

where is water used

Broaden your knowledge with related information.

Try this:

where animals live
Australia

Australia developed
when is water used
salmon hatched

Make sense of a document contents in a second.

Try this:



who got injections

We found that

the following

rats

patients

oVvX rats

monkey

mapping
technique

got

received

received,

receive

received

received

obtained

Show
document

injections

injections,

injection

injection,
injections

injections
injections

injection

Ask

S
’ 7&_/1'({&/ documents

rats Effects of naltrexone on the intake
of ethanol and flavored solutions in All rats
received injections of naltrexone
hydrochloride (10 mg/kg, i.p.) for 5 days after
baseline intake measures and were monitored
for a further 5 days (after-treatment phase).

rats A serial MR study of cerebral blood
flow changes and lesion development
Twenty-two rats received an intracerebral
injection of ET-1 adjacent to the MCA.

rats Triflusal posttreatment inhibits qglial



answer //. f )

'J! ‘Wwho Q.Ot‘iHJECtions?
e .y Show document

overview
’ \d{u/ / reunents

Show Document Overview

A serial MR study of cerebral blood flow changes and lesion development

A serial MR study of cerebral blood flow
changes and lesion development

The vasoconstrictive peptide endothelin-1 (ET-1) has heen used previously to transiently occlude the middle cerebral artery (MCA) in
rats. However, the duration of the resulting reduction in cerebral blood flow (CBF) and the reperfusion characteristics are poorly
understood. In this study perfusion and T{2)-weighted MRI were used together with histology to characterize the cerehral perfusion
dynamics and lesion development following ET-1 injection. Twenty-two rats received an intracerebral injection of ET-1 adjacent to the
MCA. CBF was reduced to 30-50% of control levels, and a significant reduction persisted for 16 h in the cortex and 7 h in the striatum.
The lesion size measured by T(2)-weighted imaging at 48 h correlated with the final infarct size measured by histology at 7 d. The
sustained reduction in CBF and the gradual development of the ischemic lesion resemble human stroke evolution, suggesting that
this model may he useful for evaluating therapeutic agents, paticularly when treatment is delayed.

Back
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Back

| your own doc

FA abstracts :

injectiunH received |"I—| rat5|

& ricr

MRl used histology

rats received
injection
CBF reduced %

reduction persisted
h

reduction persisted
cortex

lesion zize measured
T

h correlated infarct
size

reduction resemble
etroke evolution

model be useful

&8 svmary

In this study perfusion and T (2)- weighted MRl were used together with histology to characterize the cerebral perfusion dynamics and lesion development following ET- 1 injection. Twenty-two
rats received an intracerebral injection of ET- 1 adjacent to the MCA. CBF was reduced to 30- 50% of control levels, and a significant reduction persisted for 18 hin the cortex and 7 h in the
striatum. The lesion size measured by T (2)- weighted imaging at 48 h correlated with the final infarct size measured by histology at 7 d. The sustained reduction in CBF and the gradual
development of the ischemic lesion resemble human stroke evolution, suggesting that this model may be useful for evaluating therapeutic agents, particularly when treatment is delayed.
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what do sharks have?

search jni il 5

asfa o
P i
T &

»

Get the answers for your questions.
Try this:

what caused pollution

what could pollution have affected
what do sharks have

do sharks have teeth
where is water used

Broaden your knowledge with related information.

Try this:

where animals live
Australia

Australia developed
when is water used
salmon hatched

Make sense of a document contents in a second.

Try this:



sharks
sharks
shark
sharks
shark
shark
shark
shark
shark
shark
sharks

shark

We found that

have
have
has
have
has
has
has
has
has
had
have

has

the following
undergone declines
tail

specialization
skin

meat
manoceuvrability
life history
intention
distribution
behavior patterns

ability

answer //, f J

. 7)(41‘ c’zﬂjammzf;

undergone declines Preliminary standardized catch rates for
pelagic and large coastal sharks from logbook and observer data
from the Northwest Atlantic Our results indicate that the
hammerhead, white, and blue sharks may have undergone declines
since 1986.

tail Biomechanics: Hydrodynamic function of the shark's tail
Biomechanics: Hydrodynamic function of the shark’s tail

specialization Steady swimming muscle dynamics in the leopard
shark Triakis semifasciata Thus, sharks such as Triakis may have
no regional specialization in red muscle function like that seenin
many teleosts, which may indicate that the evolution of differential
muscle function along the body occurred after the divergence of
cartilaginous and bony fishes.

skin Whatis a shark doing in this pump? The author suggests that
the drag-reducing influence of longitudinal cutaneous riblets on a
shark’s skin could be adapted in pumps to increase efficiency.

meat Shark data from Santos longliners fishery off Southern Brazil
(1971-2000) Since the beginning of this fishery, most of shark’'s meat
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Tadej étajner, Delia Rusu, Lorand Dali, Blaz Fortuna,

Dunja Mladeni¢, Marko Grobelnik

NATURAL LANGUAGE TEXT
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Text enrichment with
http://[Enrycher.i|s.sI

—————
(@) Enrycher - Mozilla Firefox
— LT

|| File Edit View History Bookmarks Tools Help

| =
|@ vC X &
£ Most Visited ¥ Getting Started

Enrycher -+

http://enrycher.ijs.si/ 2

Latest Headlines Readability 3 Like Button =

Slovenia’s dramatic win over Russia Wednesday, and to a lesser extent =
Ireland’s narrow loss to France, capped off a grusting two-year qualifying
period that saw some of the smalest countries in the world kick some of
soccer's biggest names in the teeth. After a century of near domination

from the likes of Brazil, Italy and Germany, international soccer is entering
the era of the Cinderela. It may not happen this time around, but given the
increasing flow of talent, training and informatien across borders, it's

almost certain that a small upstart nation blessed with good athletes and
better lwck wil make a legitimate run at the world's most coveted trophy.

Russia's Yuri Zhirkoy, right, fights for the bal with Slovenia’s Valter Birsa
Wednesday.

[ Wednesday near Paris, Ireland nearly pulled off the greatest win in its -

< [*9~ Google
Google

Microsoft Web M-gra...

p

£

about api contact

m

\@) Enrycher result - Moxzilla Firefo)

File Edit View History Bookmarks Iools Help

- £y [[# http://enrycherijs.si/EnrycherFront/EnrycherServiet

2| Most Visited ¥ Getting Started 5. Latest Headlines | | Readability £ Like Button = Microsoft Web N-gra...

[ Enrycher result

enrycher

Done
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« Annotation Features:

Entity extraction
> People, locations, organizations,
dates, percentages and money
amou ntS text entities keywords | |
Entity resolution e
¢ co-reference
° anaphora
Entity linkage to Linked Open
Data (LOD)

Word Sense Disambiguation to
LOD (WordNet 3.0 VUA)

¢ Assertion extraction

Subject — predicate — object sentence
elements together with their modifiers

¢ Categories — from the Open
Directory and the Wikipedia category -
schema ailab.ijs.si ::.

interesting statements

categories




Document
Background knowledge

Apple
records
may refer to
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S,

Cb

T

Text
Document

.,

—

|

|

Marned Entity
Extraction

Text Pre-
Processing

Q) Enrycher Service Dependencies

Entity
Resolution

Y

.

Entity Merging

Assertion
Extraction

|

Disambiguation

|

|

wWizualization

Categarization

Export to RDF

The dashed line marks dependencies between components that are optional,
whereas the filled lines mark required dependencies
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o Enrycher - demo

enrycher

try out enrycher!

Dunja mMladenic is an expert on study and development of Machine
Learning, Data/Text Mining, Semantic Technology technigues and their
application on real-world problems. She is associated with the J. Stefan
Institute since 1987 and she is currently leading the Artificial Intelligence
Laboratory at the Institute. She got her MSc and PhD in Computer Science
at University of Ljubljana in 1995 and 1998 respectively. Most of her
research work is connected with the study and development of machine
learning technigues and their application on real-world problems from

m

&P Internet | Protected Mode: Off

about

api

Fa -

1 ]

contact

# 100%5
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4 Enrycher - demo

Dunja Miadenic — Homenage L 3 F .o . i N

Dunja's Personal Web Site @ AiLab

REESEARCH EBOOES TUTORIATLS COUTRSES VIDEOGRAPHY CONTACT DATA

Biographical Sketch

Dunja Mladenic iz an expert on study and development of Machine Learning, Data/Text Mining, Semantic Technology
technigues and their application on real-world problems. She is associated with the J. Stefan Institute since 198~ and she i=
currently leading the Artificial Intelligence Laboratory at the Institute. She got her MEc and FPhD in Computer Science at
Universzity of Ljubljana in 1995 and 1998 respectivelv. Most of her research work i= connected with the studvy and
development of machine learning techmigues amd their application on real-world problems from different areas e.g.,
medicine, pharmacology, manufacturing, economnv. Her current rezearch focusesz on using machine learning in data
analvziz, with particular interest in learning from text applied on the Web documents and intelligsent agents. fhe was
visiting School of Computer Science, Carnesie Mellon Universitv, Pittsburgh, PA, USA, as a visiting researcher in 1996-
1igo7 and as a viziting faculty in 2ooo-2o001 .

Dunja Mladenic is the Slovenian member of the Enwise Expert Group Promoting women scientists
from the Central and Eastern European countries and the Baltic States to produce gender egquality
in zcience in the wider Europe. Zhe was coordinating Eurcpean Research and Development project
“Data Mining and Decizion Support for business competitiveness: A European virtual enterprize (3ol
-Eu-Met) (zooo-zo03), invoelving 12 partners fromn 7 countries (project homepagze). She iz on the
Management Board of several EU project including SFP MoE project EDMNet — The European

»

m
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o Enrycher - demo
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Y

entities
text entities . keywords
openCyc
Dunia Mladenic « J . Stefan Institute Computers, Artificial Intelligence, Conferences,
is - - '
st OpenCyc (Current): [ http://sw.opencyc.org/concept/Mx4rvVioVIwpEbGdreNSY29ycA ]
de OpenCyc (Versioned): [ http://sw.opencyc.org/2009/04/07 fconcept/MxdrvWievIwpEbGdreNSY29ycA |
M [ search
Le
D
" OpenCyc Individual: Ljublana
54 Unique ID: [ Mx4rvVj9VIwpEbGdrcN5Y 29ycA ]
B English ID: [ CityOfLjubljanaSlovenia ]
L English Aliases: [ "Ljubljana”, "Ljubljana, Slovenia" ]
te
i The capitalCity of Slovenia.
ol
o Instance of: capital city
Same as:
Sl Related to (broader): Earth, Earth, Eurasia, Eurasia, Europe, Europe, the Northern Hemisphere, the Northern Hemisphere, the
w Ocoident, the Occident, the Old World, the Old Waorld

Related to {narrower):




Enrycher - demo

interesting statements

/)

Dunja Mladenic is Enwise Expert Grou @@@E open directory project In partn

interest applied Web documents -
. about dmoz | dmoz blog | zupgest URT | update listing | report abuse/sp

text ent]t Search | the entire directory -

Top: Computers: Artificial Intelligence: Machine Learning (246) Des:

Dunja Mladenic is an experton =

|'§_

study and development of Inst o
s Belief Networks@ (48)

Machine Learning, Data/Text  « Arfi s Case-Based Reasoning (1])
s Newral Networks@ (234)

Mining, Semantic Technology Inte
technigues and their Lab
application on real-world + Ljul . M (7) . Mﬁaj
+ Conferences (23] + Research Groups (39)
problems. » Lar o Datasets (18) « Software (105)
Mel s Educational Resources (3) » Support Vector Machines@ (23)
She is associated with the J. U_ » Mailing Lists (3)
ni
Stefan Institute since 1987 -
+ Pitt
and she is currently leading — Seealso:
. Usk
the Artificial Intelligence . s Computers: Software: Databases: Data Mining (/66)
+ Enwv
| aboratory at the Institute. R s Science: Math: Statistics (809)
Gro
She got her MSc and PhD in . [as This category in other languages:

T s rmam oo o |
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Ontologies / First order theories
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68) Ontologies level

¢ Ontologies are the most general formalism for
describing data objects

...In the recent years ontologies got popular through
Semantic Web and OWL standard

Ontologies can be of various complexity:

o ...from relatively simple ones (light weight)

° ...to heavy weight (described with first order theories)
Ontologies could be understood also as very generic

data-models where we can store extracted information
from text

ailab.ijs.si



Cyc Knowledge Base and
Reasoning
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The Cyc Ontology

Thing

ntanginle g
‘Thing

Sais

dalatisns  Tuing

Partiully
5})1153 raiis  Tangiulz Tl
Thiny
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yigtenais)
VIOVETNENL

LIVing| Parts
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LT e’ StateChange: REns; Organizational BT yF
FOTmSs’ PYIammits] Syzils ACtIons] Urganizations;

B14 \ Fhysicdl! Orgamzational)
E1ants) PranS]
Nations

AGENES]
Hulidiza Governments
Geo-Politics

Business &
Warfare

atural
Commerce

Geography,
Political Agent
Anatomy & 2
Geography, Artifacts Physiolzgy Urgamzations;
Products) Canceptual| Croton SHuman S0CIAll Purchasing, oPorts Professions
Perception Behavior, & 2 ol oy Shoppin Recreation Occupations Lais
Behavipr; PPING| Ftertainment upat

Devices, Works Belief Actions
Social

Software
Language Relations,
Culture

Animals:

Business,

Everyday Milita
Ty,
Living Organizations

Social Transportation, Travel
Activities & Logistics Communication

Weather.
Mechanical

arth & & Electrical Literature
Devices Works of Art

Solar System Weapons

General Knowledge about Various Domains

Specific data, facts, and observations



Users

Kiple\wle'dgeR] =

-
Knewlecge User Interface Other

AUthors (with Natural Language Dialog) Applications
Cyc Reasoning [ ‘
/\ Modules s

Q
o
O
Q
=
o
c
A4

Entry Tools

Cyc Ontology &

Knowledge Base ‘e,

Interface to
External Data Sources

External Data ®

Sources

Bases KBs

Pages Sources

Cyc High-level Architecture

@ Cycorp © 2006

. .. . 00
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S,

%’ Cyc KB Extended w/Domain Knowledge

h!!'.m:_;l‘.;l-_- Inalisiadasal
‘Thing

General Knowledge about Terrorism:

(implies
(isa ?7GROUP TerroristGroup)
(behaviorCapable ?GROUP AssassinatingSomeone directingAgent))

(implies
(and
(isa ?GROUP TerroristGroup)
(considersAsEnemy ?GROUP ?TARGET))
(vulnerableTo 7GROUP ?TARGET TerroristAttack))

el Buildings: & Electrical| Literature Language Relations, el B e e s . el
/ Solar Syste Weapons Devices Works of Art Culture v’ Activities & Logistics Communication Living Organizations >

General Knowledge about Terrorism

Specific data, facts, and observations
about terrorist groups and activities




g

%’ Cyc KB Extended w/Domain Knowledge

Thing

ntanginle g
‘Thing

Sais Spatial  Tawparal
dalatisus  Thiny ‘Thing

Partially
SJJEJSE;' Faiis  Tangiula Tz

nnnnnnnnn

Specific Facts about Al Qaida:

(basedInRegion AlQaida Afghanistan)
(hasBeliefSystems AlQaida IslamicFundamentalistBeliefs)
(hasLeaders AlQaida OsamaBinLaden)

éffiliatedWith AlQaida AlQudsMosqueOrganization)
(affiliatedWith AlQaida SudaneselntelligenceService)

(s.ponsors AlQaida HarakatUIAnsar)
(sponsors AlQaida LaskarJihad)

d).erformedBy EmbassyBombingIinNairobi AlQaida)
(performedBy EmbassyBombinginTanzania AlQaida)

General Knowledge about Terrorism

Specific data, facts, and observations
about terrorist groups and activities




Translation happens
with text-to-logic
translation rules where
CycKB is used as a
background
knowledge

The goal is to
automatize generation
of translation rules for
multiple languages

« ...thekeyisto
reduce cost of
creating translation
rules to minimum

C
C
C
C
¢
C

Example of automatic translating

text into Cyc Logic

Source: “Galileo Galilei was an Italian physicist and astronomer.”

Learn Logic:(#$and (#$isa #$GalileoGalilei #$ItalianPerson)
(#$isa #$GalileoGalilei #$Physicist)
(#$isa #$GalileoGalilei #$Astronomer))

Fact: Galileo was an Italian, a physicist, and an astronomer.

Source: “Galileo was born in Pisa on Feburary 15, 1564.”

Learn Logic:(#$and (#$birthDate #$GalileoGalilei
(#$DayFn 15
(#$MonthFn #$February
(#$YearFn 1564))))
(#$birthPlace #$GalileoGalilei #$CityOfPisaltaly))

Fact: Galileo was born on February 15, 1564 and he was born in Pisa.

Source: “Albert Einstein was born in 1879 in Ulm, Germany.”

Learn Logic: (#$birthDate #$AlbertEinstein (#$YearFn 1879))

Fact: Albert Einstein was born in 1879.

LAIILA.LI-IJU-UI



'OQ.) Representing knowledge in logic
< (X-Like project)

Berge von Text
Mountains of text <

Knowledge

M\M Island ofFormaI p

iMntaﬁas de texto

Muntanyes de text

Gore besedila
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FOUNDATIONS OF
STATISTICAL NATURAL LANGUAGE
PROCESSING

CHRISTOPHER D. MANNING AND
HINRICH SCHUTZE

Survey of
Text Mining
Clustering,

Classification, and
Retrieval

MICHAEL W. BERRY

Soumen Chakrabarti

& Discovering
Knowledge from
Hypertext Data

i

¥
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I-f_ PROCESSING

. .|:-_..J |

An Introduction to
Barars] Langusge Precessing,
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and Speech Recognition  Ggbeb =gy

ERASTEL JURAFSEY & JAMES BL MARTI™

Modeling
the Internet
and the Web

Probabilistic Methods and Algorithms

WWILEY

THE TEXT
MINING -
HANDBOOK

Advanced Approaches in
Analyzing Unstructured Data

RONEN FELDMAN
JAMES SANGER
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68.) Books on Semantic Technologies

Mackus Ackermunn Betting Berends John Davies

Markn Grobelnik :\udm Hathy Marko Grobelnik
Dunja Mhadesiké Giovanni Semesare Dunja Mladenic (Eds)
Myra Spiliopoulou Gerd Stumms

Voidch Suitek Mustics van Seeseren (Ede)

econd edition

AN

Semantics, o
Web and Mining

ot Lvsermahonal Morkidaon, DWW 2005 sed KDO )50%
Poria, Purtugal, Ocideey 2908
Fevived Selwtiod Papers

LNAI 4259

Semantic

Knowledge
SEMANTIC WEB for the Management

WORKING ONTOLOGIST

Effective Modeling in RDFS and OWL it grating QnRER Managefnent,

Know Discovery, and
Huma guage Technologies

A Semantic Web Primer

Grigoris Antoniou and Frank van Harmelen

DEAN ALLEMANG
JIM HENDLER M <

€] Springer @ Springer

Diater Fansel - Holger Latse 3 _
Al Polleres » Jos de Brull

d { Stoliberg - Dany John Davies, Rudi Studer, Paul Warren
%’?MM " P
- o }

Implementing Enabling
Semantic Semantic
Web Services Web Services

he SESA Framework Iheweb Service Modelin

trends and research in ontology-based systs =

‘@ Springer ~_:_' Springer
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C<>83) References to the main conferences

¢ Information Retrieval:
SIGIR, ECIR

¢ Machine Learning/Data Mining:
ICML, ECML/PKDD, KDD, ICDM, SDM

¢ Computational Linguistics:
ACL, EACL, NAACL

¢ Semantic Web:
ISWC, ESWC, ASWC
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IR () Interview with Tom Mitchell - head of ML@CMU July21,2011  subscribe to our newsletter to receive digest of activity
» Architecture (83)
* Arts(151) e : : : . : .
We had a brief interview on our official Blog with Tom Mitchell, Chair of the Machine  Your Email: -
* Astronomy (39) Learning Department at Carnegie Mellon University, who is one of the most prominent

* Biology (198) scholars in the field of Machine Learning. We talked about ML, education and what RECENT EVENTS MORE
* Business (359) comes next. Enjoy the interview. ST S
e Chemistry (147)

* Computers (211) We teamed up with OpenStudy June 21,2011 DA 2011 - Hong Kong




