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Objectives

-~ 1 Multilingual-internet portal and specialised-infor
system for tourist information ‘

Five languages: English, Finnish, French, German, Italian

- Threeregions: Rome, Saarland and Turkee

~ Ul'Integrated access to heterogeneous data sources and:

make it fully transparent to end users whether they are
~— searchingin
* WWW. documents or
X Databases
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Infiermation Extraction and Multilinguall Generation

- Moetivation

 Vlake the database content more structured and
multilingual accessible.

kx Apply the same free text retrieval method to the

generated descriptions as to the web documents
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Information Extraction m MIETTA

U The objective of infermation extraction is twofeld:

— X T o extract the domain relevant information (templates) fi;
-~ uUnstructured data so that the user can access more fact:
—_accurately

X To normalise the extracted data in a language independe
facilitate multilingual generation

1 Three steps for template extraction in MIETTA

> Natural language shallow processing: named entities, np, vpr
X Normalisation: converting information into a language independe |

fAarmat
TUT 1 1N'TAAL

— >k Template filling: mapping the extracted information into template —
slots by employing specific template filler rules
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Example ofi |E

. -Sanfte Gymnastik fr Seniorinnen und Senioren montags
von 10 bis 11 Uhr im

English: St. Ingbert: -Gentle Gymnastic for seniors, every Monday

7 7

1 N raway 7 7 raway b | b A b k)

gymnastic

seniors

start time: 10
end time; 11

weekly: yes

weekday: 1

city name: St. Ingbert

address; Club room

Kirchengasse 11
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Multilingual Generation

LI Template Generation system (JT1G/2)

— U Language independent input allows for easy extension of

the generation component to other languages
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Example

Cinniceh:
L LIRSS

Saarbriicken (keskustan alueella). Tapahtuman paivamaard on 21. lokakuuta 1999.
Puhelin: 06 81-32204.
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MIETTA Start Page: Cheose Region

3 mietta - Miciosoft Internet E xplorer
| Beid Uowbuben fuih Eomie Egosc 3

| wZwick + = - D ] | QSuchen ijfavorten _Peed e B A+ o

s mueltilingual
teurist information
b .
)

fta

saarland/fturku

mie

& F"-" T —
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3“'—*"1 Microzoft Internet Explorer
| Delei Beabsien Ansicht  Favorilen Eghas 2
| e Zuiick » = - Q] A Suchen  ijFavoiten PVerlad N § A+ o] ““._lu.,

‘mmietta

Bigrwenue & la Sarre

Tervetuloa Saanin

(S,
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MIETTA Search Menu

3 mietta - Microzoft Intemet Explores MEE
| Detei Beabeien Ansicht Favorien Egnas 7 |
| Zuick + = ) A DSuchen ijFavoiten  FVerlad e § W ] || Adesse | Links

‘mmietta

——— Typeinyour query:

SR | mietta Search page

SR Chues tm v mietta is an advanced multiingual search engine for tounst infarmation. mietta provides
w— Cilvgwive: f access 1o both web documents and texts which are automatically generated from database

P | ' Fial are pou earching for?

nformation.

mietta allows you to search for information in diferent ways:

o 'foucan type in one or more wards in the search field. The search will then be carried
out in all categories.

¢ If you are searching for something specific, choose a category or further constraints
fram the menus. This will yield all documents and database infarmation in the
requested categary as a result.

Please note that the selection of a menu tem will constran the free text search to the
respective category.

Some of the web documents that you recerve are produced by fully automatic machine
translation. These translations have not been checked by a human operator and serve as an
indication of the onginal Web document content. To see the document in its onginal
language, simply click on the associated link.

(&
e F—
2] Ferhg Ll ket
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MIETTA Eree Text Retrieval

3 mietta - Microzoft Internet Explorer Hm m
| Date Beabsien Ansicht Favoilen Esiae 2 El

'‘Agmietta
." query: -
L ] - Major Tourkst Attractions o
I Ganaral Wbmation 2
‘Guided Search. Choose one or Nature and Sporting Actwities [}
more categories: , Bt 0

‘What are pou searching for? =

Castle ruin Dagstuhl, Wader, Saartand At and original

Culture document

Small casthes, Hilbringen, state circha Merzig - Wadem At and ofiginal

Cutture document

Castle Montclair, Mattlach, state cirche Merzig'Wadem, Saarland #t and o et

Culture docurment

m mm Lack mauntain in Nennig, state circle Merzig - Wadem, Saarland  #t and G
Cutture document

The nice casth in Mambom At and original

“” m Cutture docurnent
Mettlach ttle side General ariginal

Infarmation document

Orschalz state cirche Marzig lﬁ*:"‘-"‘f'a'f 3"'9"13' A
ntammation OCUITE|

Circle homeland museum pell mountain small castles, state ’é"‘;“d :“Qi"a' 1§
circle Merzig - Wadem, Saarland 1w SETG

nfa Sports original
document

' @ Schloss fin the downtown area). Phone: 06 &1 - 50 62 47
&]
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MIETTA Class-based Navigation

3 mietta - Microsolt Internet E xplorer Hm m
Beatbeiten  dnsicht  Favoriten  Eghas 7 -

wZuick + % - D N Y QSwhen ijfevaien Vet e 90 ] | Adse Lk
Anietta S

Your search retumed 142 € webdocuments and 15 © database entries. _:]

Some of them belong to the following more specific classes You can click on one of the
classnames to get to these specific resulis.

ae
Indusinal Culture .
Ast and Cubuae Gallenes ki next page

Wwhich cultural interest? . Monuments B

Maijor Tourist Abtractions

‘Where in the city?

bavwerke_mir. htm original

document

Ahbey buldings Mettlach, state crcle - Merzig - Wadem, Saarand vl

document

Meattlach: Ol 1ower original
dicument

Castle rum Cagstuhl, ‘Wader, Saarland oiginsl
document

Lock Dagstuhl, ‘Wadem-Dagstuhl, crcle Merng-Wadem, Saarand ol

dcurment

Staatsihe ater gnthe dowrtown area). Phone: 08 §1.32204. Morurments

Alte Fauerwache dnthe dosntown ara). Phone: 06 31 - 30 92 203. Bt and -I

C @ Intemet
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MIETTA Class-based Navigation
With Free Text

3 mietta - Microsolt Internet E xplorer Hm E‘l
| Dol Beabsten dnscht Emvten Eguas 2 [ @ ]
| wZuick + = - D M| QSuchen iifsien  Jiuid N 38 || Adkecse | Liks |

‘mmietta

Type in your query:
_ Your search retumed 4 @ webdocuments

Guided Search. Choose one or Some of them belong to the following more specific classes. You can click on one of the
more categories: : classnames to get to these specific results.

o
What bpe of place? - Ant and Culturs [

at best match your search =

Prarckirche St Jacobus, showing churches circle Merzig - Wadem, otigha!

St

- T rator I nm original
E.E mm Curstor ofice: Monument list Saardand, nne churches pre sl

Curator ofice: Manument list Saardand, showang churches ;"'G'ina' o
Lelaiggl]
s per peee [0 |

Curator ofica: Monyment list Saadand, Fresen original
docurment

{ (S,

CA
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MIETTA Form based Query.

e 3 mietta - Microsoft Internet Explorer
J_!'- Beatbsiten Ansicht  Favorlen  Eghas 7
| e Zwick » = - D ) A Qsuchen ijfavoiten  Feled Y § W o

You searched for Art and Culture

mext page

M ajor Tounst Aftractions -

At and Culbure

Whichcuusd nierest? |8 8 [

Theater Blauar Hirsch gn the dowrtown area). Phore: 06 §1 £ 5 54 80 48 seat of cultural events:
Fulursaal HUttgweler gothe downtown area). Phane: 0631-000000. seat of cultural events:

Cenber M "
m Carra 2 gathe downtown area). Phone: D6 &1 - 3 40 96, seat of cultural ewents:
I | i mm Carmara din the dewntown area). Phane: OB &1 - 5 48 06 seat of cultural events:

Theater Al gn the downtoun, area). Phone: DBB1-32204/ 32306; Faw: 0891- 3092-318, 543t of cultural events:
“-m Theatesr im Viartel gathe downtown area). Phone: D6 &1 - 20 04 80 £ | theater:

Schauplatz, im Filmhaus s the downtown area). Phone: 06 &1 / 37 26 70 . migwie:

Firmhaus Saarkolcken g the downtawn area). Phone: D6 §1 - 37 28 70 . moie:

Kiri 8 172 gnthe dowrnown area). Phone: 06 #1 - 200 &8 &0 . ey

Staatsthaater gn the downtown area). Phone: B &1-32204 theater:

y &
QA ==
&) Ferlig L Irtemet
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Online Text Generat

Finnish

taatstheater sijaitsee osoitteessa Schillerplatz 1, 66111 Saarbrticken

eo
in:-06

Le theatre Staatstheater se trouve Schillerplatz 1, 66111 Saarbriicken (dans la

A

zone du centre). Téléphone: 06 81-32204 .

(im Stadtzentrum). Phone: 06 81-32204 .

Il teatro Staatstheater si trova in Schillerplatz 1, 66111 Saarbrticken (nella zona

(| [ 4 AY b ol [ £ laVallla . BN aYaYaYaW.
ael Ceritro). 1eieiono. U0 ol1-5422VU4.
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|| Presentation

Ll Result contains both database entries and docume

X Classified

¥ Ordered according to the relevance

Your search returmed 3 ] webdocuments and 1 ® database entries.

sorme of thern belong to the following more specific classes You can click on one of the classnames to get to these specific results,

ae
Major Tounst Attraction= I
Transport

LINE B

Transport

FASCIA BLU (BLUE SECTOR)

Transpart
EASTER

Public and
T oy

Festivals
S ]

Calossed (in the downtown atea). Opening houms: 0900-1500. Fhone: DBTO0M281; F 2 051234567 Monuments
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at is Semantics?

1€ philosophical and scientific study oft meaning [Encyclopedia Britannice

ressions.

Semantics Is, generally defined, the study of meaning of linguistic
\
iL Glossary of Linguistics]

.Lemantlcs IS the study that relates signs to things in the world and patterns
ﬁgns:roxomaspond]ngqoaitemsihaimcur:amongihejhmgsihmgns

re S odh Eirc

mal-aspects oflanguage and 6hjects
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IE: Concepts and Relations

Microsoft Corporation CEO
Bill Gates railed against the economic
philosophy of open-source software
with Orwellian fervor, denouncing its
communal licensing as a "cancer" that
stifled technological innovation.

Today, Microsoft claims to "love" the
open-source concept, by which
software code is made public to

_ encourage improvement and
development by outside programmers.
Gates himself says Microsoft will gladly
disclose its crown jewels--the coveted
code behind the Windows operating
system--to select customers.

"We can be open source. We love the
concept of shared source,"” said Bill
Veghte, a Microsoft VP. "That's a super-
important shift for us in terms of code
access.”

Richard Stallman, founder of the Free
Software Foundation, countered
saying...

B |Vlicrosoft Corporation

Microsoft

Microsoft

Microsoft

Free Software Foundation

Bill Gates Microsoft

Bill Veghte Microsoft

RichardStallman founder Free Soft..




IE: A pragmatic approach to Semantic TTheony.
JAppelt, 2003]

» Let application requirements drive semantic analysis

-~ Motivation for a semantic theory:Is a practical one driven by database filling
needs

* Pick a limited ontology of core concepts, and build out, motivated by
— application-nee¢qgs-———— —

|dentify the types of entities that are relevant to a particular task

ldentify the range of facts that one Is interested In for those entities

ESSLLI 2004 Summer School o) [1 2004 Xu & Uszkoreit




The ACE Program

“Automated Content Extraction

- Deyvelop core information extraction technology: by
' _focusing on extracting specific semantic entities and

relations over a very wide range of texts.

L= Corpora: Newswire and broadcast transcripts, put

broad-range of topics:and genres

e Third PErson reports

o |[nterviews

« Editorials

» Topics: foreign relations; significant events, human interest;
sports, weather

-+ Discourage highly domain- and genre-dependent

solutions

Advanced Information Extraction
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Components of a Semantic Model

- » Entities - Individuals in the world that are mentioned in a text

.« Simple entities; singular-objects
s Collective entitie ets off obje of the same type where the se
5 ﬂxpl/@tlymenyenedmiheie Xt

»— Relations — Preperties that hold of tuples of entities.

« Complex Relations — Relations that hold amoeng entities and
relations

»Attributes —one place relations are attributes or individual
properties

Advanced Information Extraction
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Components of a Semantic Model

» Temporal points and intervals

~— = Relations may be timeless or bound to time intervals

»  Events — A particular kind of simple or complex relation' among
entities involving a change in at least one relation

Advanced Information Extraction
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Relatlons N Time

s {imeless attribute: gender(x)

=+ {ime-dependent attribute: age(x)

-+ timeless two-place relation: father(x; y)

* {Ime-dependent two-place relation: DOSs(X, V)

Advanced Information Extraction
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Relations vs. Features or Roles in AVMSs

o Several two place relations between an entity x and: oth
entities'y; can be bundled as properties of x.
¢ Inithis case, the relations are called roles (or attributes)
and any pair
~ <relation:y> Is called a role assighment (or a feature).
* name <x, CR>

name: CondoleezzaRice
i e Nafiondl : v

age: 49

gender: female

ESSLLI 2004 Summer School  g=y [1 2004 Xu & Uszkoreit




Relations vs. Features or Roles in AVMSs

s any many-place relation can be expressed as a set:

two-place relations

appoint-(x,y,2)-€.0:, appoint(Bush, Rice, SecuntyAdvisor)
appoeint-security-adviser(Bush, Rice)
appoint-rice(Bush, SecurityAdviser)

* appoint-relation

appointer: Busn—
RS-
E'I?EE.G”_'EEE RICE v

A A A~ N Armatian Evtractian
al\®\'Le cU U ALlUI'T CAU aCU Ul
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Relations vs. Features or Roles in AVMSs

:injhiswvayjp:pﬁjmer;appﬁjﬂieemdi)ﬁjcejaecomej

~ attmbutes of the appointrelation-

» since |IE templates are special cases ofi AVMS, the
mapping between |E templates and our relations
IS rather straightforward

Advanced Information Extraction
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Semantic Analysis: Relating| Language te the Model
JAppelt, 2003]

—« | jnguistic Mention
o A particular linguistic phrase
e« [Penotes a particular entity, relation, or event
|

» A noun phrase, name, or possessive pronoun.

o A verh, noaminalization, compound neminal, or ether linguistic
construct relating other linguistic mentions

e« [Inguistic Entity

» Equivalence class of mentions with same meaning

» Coreferring noun phrases

. RP]anOnSﬁndEVEDISJjeerEdijmJjjﬁEfEDImenIjODSﬁbUI—~
conveying the same meaning
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Relations as Nodes in an Ontology

receiving_award

reason : achievement (accomplishment, service, skills, ...)
award : award type (medal, prize, title, ...)

recipient : person

time : rime (interval, date)

location : place (place, region,..)

|

reason : achievement (accomplishment, service, skills, ...)

receiving_prize

award : prize

recipient : person

time : rime (interval, date)

location : place (place, region,..)

Advanced Information Extraction
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¥ prize-winner-light Protégé- 2000 (D:\ontology \ prize-winner \prize-winner-light | prize-winner-light.pprj)

© () abstract®
@ (Cphysical A
¢ (Cobject”
¢ (S agent
© (C) sentientdgent
@ (T cognitiveAgent
@ (C)human
- (C) organization™
© () CorpuscularObject
©- (C) arlifact
@ (C) ContentBearingObject
® Cilcon
-~ Rgpresentaﬁonal&mﬂmrk"
C) prize™
©= (Cregion
&= (C)group A
® (Ciprocessh
@ (C)Socialinteraction
©- (L) ChangeQfPossession
C/contest
Q T Communication
@ (S LinguisticCommunication
@ (C)Declaring
O e dire

ﬁ estabhshedBy
8| awarcedBy

8 winner

8| achievement
8| adminstratedBy
8. trophy

B8 area

S| monetar®alue
8| foundationTime
8| w-annual

8 medal

S diploma

Instance
Instance
Instance
String
Instance
String
Instance
Instance
Instance
Float
String
String

| Type

required single
single

reguired multiphe
required multiple
reguired single
multiple

single

required single
reguired simghe
required single
single

single

Cardinality |

CtrmFa:o'rsu
classes={organization hul
classes={cognitiveApent}
tlasses={cognitivedgent}

classes={human arganizs
classes={fiabdOfStudy}

classes={currencyieasun
classes={timeMeasure}

— Tl

-| B2 moosorte... -

-| B2 xserver ...

<] £ et - defauit -




Erem Generic to Domain Speciiic Relations

receiving_nobel_prize

reason : achievement (accomplishment, service, skills, ...)
award : nobel_prize

recipient : person

time : time (interval, date)

location : place (place, region,..)

nobel_prize

area : nobel_prize_area (medicine, physics, literature, peace, ...)
year: year

recipient: person

co-recipients: persons
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Scenario femplate View: off A Complex Relation

receiving_nobel_prize
reason : achievement (accomplishment, service, skills, ...)
award : nobel_prize
area : nobel_prize_area (medicine, physics, literature, peace, ...)
year: year
recipient: person
co-recipients: persons
recipient : person
time : time (interval, date)
location : place (place, region,..)

Advanced Information Extraction
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Scenario 'emplate tora Elat Relation

receiving_nobel_prize

reason : achievement (accomplishment, service, skills, ...)

award : nobel_prize

area . nobel prize area (medicine, physics, literature, peace, ...)
year: year

recipient: person

co-recipients: persons

location: place

Advanced Information Extraction
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Representation of an Event

receiving_nobel_prize

event : event

reason : achievement (accomplishment, service, skills, ...)
award : nobel prize

area : nobel prize area (medicine, physics, literature, peace, ...)
year. year

recipient: recipient

co-recipients: person

location: place

receiving_nobel prize (event, achievement, ''"nobel prize', nobel prize area, year, recipient, co-recipients, location)

Advanced Information Extraction




receiving_nobel_prize (event, achievement, "nobel_prize", nobel_prize_area, year,
recipient, co-recipients, location)

Neo-Davidsonian view

receiving_nobel_prize (event, achievement, "nobel_prize", "physics", "1996",
. recipient, co-recipients, location)

BN olymorphic relations: to be explicit:
event(e,) nobel_prize_event(e,)
year(e,, "1996") nobel_prize_year(e,;, "1996")
recipient(eq, X,) nobel_prize_ recipient(e,, X,)
nobel_prize_ area(e,, a,)

Questions

Semmmmm— / X-r€C€iVing_nobel_prize (e,, achievement, "nobel_prize", "physics", "1996", X, co-
recipients, location)

AXx.recipient(e4, X)

ESSLLI 2004 Summer School
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‘Noebelpreistrager*

nobel_prize winner' =
AX [person(x) O e (nobel_prize_event(e) O nobel_prize_recipient(e,, X,))]

Advanced Information Extraction
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Pragmatic Approachi to Relation
Representation

e N-ary torbinary/elementary relations
~» Neo-Davidsonian view

~ » Nested relations to a flat ementary.
-~ relations
e Collapsing

o Meta structure for representation of nested

1 5"
Feiations

Advanced Information Extraction
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Neo-Davidsonian View of Relations

€. prize winning

i Zzawinnimnale mnerfex) prizenamele vy areafe z) timefew)
Pllhv"vllllllllv\v]’ v"lllllvl\v,l\/, Pllhvll , ’ , ’ ’
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Semantic Labelling for |E

*  Automatic recognition and classification of pred

—argument structures

—s— A new-lE paradigam [Surdeanu et al., 2003]

. Mappmgpred1catejrgumenIsIrucIuresjoﬂomamspecmc

ala
ICIaLIUI 1S

 |ntroduction to Semantic Labelling

J LGNU_”ZGDZHNAACWGOLL)

A Al ~ 1 ~f it | P S i
AUvVAaiced Imrimortriatl Orr XU aCtiorl

[0 2004 Xu & Uszkoreit
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Elat Predicate Argument Structures

-~ Does US promise to detect biological-weapons in-lrag?

promise

A

X \

arg0: us argm: to detect biological'weapons in Irag

detect

/“\

argl:biological weapons — argm:in:lrag

Advanced Information Extraction
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Elat Predicate Argument Structures

Doees US promise to detect bielogical weapons in lrag?

~ argb:us argm: to detect biological weapons in Irag

detect

T~

Arg0: US —_argl:bioclogical weapons: argm:inirag

Advanced Information Extraction
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Linking| the Predicate Argument Structures

Does US promise to detect biological weapons in Iraq?

el promise

Advanced Information Extraction




Modality, Scope and Context Infermation

Does US promise not to detect biological weapons in iraq?
el: promise

/\

<4 v >
arg0: us(x) argl:biological weapons(y) argm:in Irag(z)

Advanced Information Extraction
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o
A

Richer Semantics for QA and |E

‘cvuvv—-v- w

hat did the researchers

eport about asbestos?

?
Answer Text:
form of asbestos ... has DEER- ranart
el ee TTES PRED.TEeport,
aused a high percentage of ARGO: researchers,
ancer deaths ..., researchers ARG1: [PRED: cause,
ported ...

ARGO: ashestos,

cancer deaths]f

Advanced Information Extraction
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Answer Extraction/Generation

Researchers reported that asbestos are something, that cause

a high percentage of cancer deaths

Advanced Information Extraction
ummer School =
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Necessity of Richer Semantics

After the retirement of Peter Smith,
Mary Hopp was asked to take over the development sector

Flat Predicate Argument Structures

[PRED: ask,
ARGO: |

ARG1: Mary Hopp, <
ARG2: take over the development sector],

[PRED: take over,
ARGO: ?
ARG1: the development sector]

A dvance nrormation raction
SV AHIEEE 0 2004 Xu & UszKoreit
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Modality' and! Truth Conditiens

After the retirement of Peter Smith, Mary Hopp was asked
o take over the development sector

Advanced Information Extraction
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Modality: andl Exact Answer

Advanced Information Extraction
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Infermation Merging and! Fusion

(NYT16) NEW YORK -- Oct. 13, -- SCI- -PHYSICS

CHEMISTRY, 10-13 -

The Prizes in Physics and Chemistry were by the
— Royal Swedish Academy of Sciences.

, 49, a German-born professor who works at both Columbia

— University in New York and at Bell Laboratories in Murray Hill, N.J., is one of
__ the three of the physics . (Suzanne DeChillo/New York Times

Photo)

<PrizeAnnouncement, Physics,Chemistry},
—— Royal Swedish Academy of Sciences>

< PrizeWinner, Physics,

Advanced Information Extraction
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Outlook

' |E emerged as an inferior but achievable alternative to full
~ text understanding.

* However, we believe that |E Is not just an shortcut to doable
applications but also another research strategy in our quesﬂ
for language understanding.

« |E equipped with-a pragmatic but selid-semantic foundation
- and Iincreasing contributioens frem deep processing methods
-~ will serve as a controlled and well-understood stepwise

~ approximation to language understanding.

ESSLLI 2004 Summer School P 172004 Xu & Uszkoreit




