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•• An Information ExtractionAn Information Extraction--based Tourism based Tourism 
Information SystemInformation System

•• Semantics and Information ExtractionSemantics and Information Extraction
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Facts Sheet Facts Sheet -- MIETTAMIETTA
�� Title: MIETTA Title: MIETTA --Multilingual Information Extraction for Multilingual Information Extraction for 

TourismTourism and Travel Assistanceand Travel Assistance

�� Funding: EU Language Engineering Sector of TAP Funding: EU Language Engineering Sector of TAP 
(HLT(HLT--IST)IST)

�� Technical Partners: DFKI, Technical Partners: DFKI, CeliCeli, University of Helsinki, , University of Helsinki, 
PolitoPolito,, UnidataUnidata

�� User Partners: Commune DI Rome, City of User Partners: Commune DI Rome, City of TurkuTurku,           ,           
StaatskanzleiStaatskanzlei of the of the SaarlandSaarland
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ObjectivesObjectives

�� Multilingual internet portal and specialised information Multilingual internet portal and specialised information 
system for tourist informationsystem for tourist information

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

Three regionsThree regions: Rome, : Rome, SaarlandSaarland and and TurkuTurku

�� Integrated access to heterogeneous data sources and Integrated access to heterogeneous data sources and 
make it fully transparent to end users whether they are make it fully transparent to end users whether they are 
searching insearching in
�� WWW documents orWWW documents or

�� DatabasesDatabases
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Information ExtractionInformation Extraction andand Multilingual GenerationMultilingual Generation

�� MotivationMotivation

��Make the database content more structured and Make the database content more structured and 
multilingual accessible. multilingual accessible. 

��Apply the same free text retrieval method to the Apply the same free text retrieval method to the 
generated descriptions as to the web documentsgenerated descriptions as to the web documents

DB of
info. 

provider

information 
extraction

interlingua
templates

natural
language 

descriptions

multilingual
generation
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Information ExtractionInformation Extraction in MIETTAin MIETTA

�� The objective of information extraction is twofold:The objective of information extraction is twofold:
�� To extract the domain relevant information (templates) from the To extract the domain relevant information (templates) from the 

unstructured data so that the user can access more facts and morunstructured data so that the user can access more facts and more e 
accuratelyaccurately

�� To normalise the extracted data in a language independent formatTo normalise the extracted data in a language independent format to to 
facilitate multilingual generationfacilitate multilingual generation

�� Three steps for template extraction in MIETTAThree steps for template extraction in MIETTA
�� Natural language shallow processing: named entities, Natural language shallow processing: named entities, npnp, , vpvp

�� Normalisation: converting information into a language independenNormalisation: converting information into a language independentt
formatformat

�� Template filling: mapping the extracted information into templaTemplate filling: mapping the extracted information into template te 
slotsslots by employing specific template filler rulesby employing specific template filler rules
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Example of IEExample of IE

*HUPDQ�WH[W�IURP�DQ�HYHQW�FDOHQGDU�LQ�6DDUODQG

St. Ingbert: -Sanfte Gymnastik für Seniorinnen und Senioren, montags 
von 10 bis 11 Uhr im Clubraum, Kirchengasse 11.

(QJOLVK��6W��,QJEHUW���*HQWOH�*\PQDVWLF�IRU�VHQLRUV��HYHU\�0RQGD\

IURP�������WR�������DP��LQ�&OXE�URRP��.LUFKHQJDVVH ��

Event:

location:

Name:              gymnastic
Addressee:       seniors
time: start time:10

end time: 11
weekly: yes
weekday: 1

city name: St. Ingbert
address: Club room

Kirchengasse 11
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Multilingual GenerationMultilingual Generation

�� Template Generation system (JTG/2)Template Generation system (JTG/2)

�� Language independent input allows for easy extension of Language independent input allows for easy extension of 
the generation component to other languages the generation component to other languages 
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ExampleExample
Level1: Event
Level2: Theater
Level3: 
Event-Name: Faust
StartDate: 21.10.99
PlaceName: Staatstheater
Address: Schillerplatz, 66111 Saarbrücken
Phone: 0681-32204

English: 

The theater show Faust will take place at the Staatstheater in Schillerplatz 1, 66111 
Saarbrücken (in the downtown area). 

The scheduled date is Thursday, October 21, 1999. Phone: 06 81-32204

Finnish:

Teatteriesitys Faust järjestetään Staatstheaterissa, osoitteessa Schillerplatz 1, 66111 
Saarbrücken (keskustan alueella). Tapahtuman päivämäärä on 21. lokakuuta 1999. 
Puhelin: 06 81-32204.
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MIETTA Start Page: Choose RegionMIETTA Start Page: Choose Region
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Choose LanguageChoose Language
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MIETTA Search MenuMIETTA Search Menu
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MIETTA Free Text RetrievalMIETTA Free Text Retrieval
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MIETTA ClassMIETTA Class--based Navigationbased Navigation



Advanced Information Extraction

Günter Neumann & Feiyu Xu 
ESSLLI 2004 Summer School

MIETTA ClassMIETTA Class--based Navigation based Navigation 
with Free Textwith Free Text
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MIETTA Form based QueryMIETTA Form based Query
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Online Text GenerationOnline Text Generation
English The theater 6WDDWVWKHDWHU is located in Schillerplatz 1, 66111 Saarbrücken (in the 

downtown area). Phone: 06 81-32204 .

Finnish Teatteri 6WDDWVWKHDWHU sijaitsee osoitteessa Schillerplatz 1, 66111 Saarbrücken 
(keskustan alueella). Puhelin: 06 81-32204.

French Le théâtre 6WDDWVWKHDWHU se trouve Schillerplatz 1, 66111 Saarbrücken (dans la 
zone du centre). Téléphone: 06 81-32204 .

German Das Theater 6WDDWVWKHDWHU befindet sich in der Schillerplatz 1, 66111 Saarbrücken 
(im Stadtzentrum). Phone: 06 81-32204 .

Italian Il teatro 6WDDWVWKHDWHU si trova in Schillerplatz 1, 66111 Saarbrücken (nella zona 
del centro). Telefono: 06 81-32204.
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Result PresentationResult Presentation
�� Result contains both database entries and documentsResult contains both database entries and documents

�� All information is presented in uniform formatAll information is presented in uniform format
�� ClassifiedClassified

�� Ordered according to the relevanceOrdered according to the relevance
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What is Semantics?What is Semantics?

•• the philosophical and scientific study of meaning [Encyclopedia the philosophical and scientific study of meaning [Encyclopedia Britannica]Britannica]

•• Semantics is, generally defined, the study of meaning of linguisSemantics is, generally defined, the study of meaning of linguistic tic 
expressions.expressions.
[SIL Glossary of Linguistics][SIL Glossary of Linguistics]

•• Semantics is the study that relates signs to things in the worldSemantics is the study that relates signs to things in the world and patterns and patterns 
of signs toof signs to corresponding patterns that occur among the things the signs corresponding patterns that occur among the things the signs 
refer to. refer to. [[Charles Sanders Charles Sanders PeircePeirce]]

•• Theory of the relationship between formal aspects of language anTheory of the relationship between formal aspects of language and objects d objects 
and facts in the world. [and facts in the world. [AppeltAppelt, 2003], 2003]

 2004 Xu & Uszkoreit
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IE: Concepts and RelationsIE: Concepts and Relations
2FWREHU����������������D�P��37

)RU�\HDUV��0LFURVRIW�&RUSRUDWLRQ &(2

%LOO�*DWHV UDLOHG�DJDLQVW�WKH�HFRQRPLF�

SKLORVRSK\�RI�RSHQ�VRXUFH�VRIWZDUH�

ZLWK�2UZHOOLDQ�IHUYRU��GHQRXQFLQJ�LWV�

FRPPXQDO�OLFHQVLQJ�DV�D��FDQFHU��WKDW�

VWLIOHG�WHFKQRORJLFDO�LQQRYDWLRQ�

7RGD\��0LFURVRIW FODLPV�WR��ORYH��WKH�

RSHQ�VRXUFH�FRQFHSW��E\�ZKLFK�

VRIWZDUH�FRGH�LV�PDGH�SXEOLF�WR�

HQFRXUDJH�LPSURYHPHQW�DQG�

GHYHORSPHQW�E\�RXWVLGH�SURJUDPPHUV��

*DWHV KLPVHOI�VD\V�0LFURVRIW ZLOO�JODGO\�

GLVFORVH�LWV�FURZQ�MHZHOV��WKH�FRYHWHG�

FRGH�EHKLQG�WKH�:LQGRZV�RSHUDWLQJ�

V\VWHP��WR�VHOHFW�FXVWRPHUV�

�:H�FDQ�EH�RSHQ�VRXUFH��:H�ORYH�WKH�

FRQFHSW�RI�VKDUHG�VRXUFH���VDLG�%LOO�

9HJKWH��D�0LFURVRIW 93���7KDW
V�D�VXSHU�

LPSRUWDQW�VKLIW�IRU�XV�LQ�WHUPV�RI�FRGH�

DFFHVV�³

5LFKDUG�6WDOOPDQ��IRXQGHU RI�WKH�)UHH�

6RIWZDUH�)RXQGDWLRQ��FRXQWHUHG�

VD\LQJ«

0LFURVRIW�&RUSRUDWLRQ

&(2

%LOO�*DWHV

0LFURVRIW

*DWHV

0LFURVRIW

%LOO�9HJKWH

0LFURVRIW
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5LFKDUG�6WDOOPDQ

IRXQGHU

)UHH�6RIWZDUH�)RXQGDWLRQ
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IE: A pragmatic approach to Semantic TheoryIE: A pragmatic approach to Semantic Theory
[Appelt, 2003][Appelt, 2003]

•• Let application requirements drive semantic analysisLet application requirements drive semantic analysis
•• Motivation for a semantic theory is a practical one driven by daMotivation for a semantic theory is a practical one driven by database filling tabase filling 

needsneeds

•• Pick a limited ontology of core concepts, and build out, motivatPick a limited ontology of core concepts, and build out, motivated by ed by 
application needsapplication needs

•• Identify the types of entities that are relevant to a particularIdentify the types of entities that are relevant to a particular tasktask

•• Identify the range of facts that one is interested in for those Identify the range of facts that one is interested in for those entitiesentities

•• Ignore everything elseIgnore everything else

 2004 Xu & Uszkoreit
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The ACE ProgramThe ACE Program

•• “Automated Content Extraction”“Automated Content Extraction”

•• Develop core information extraction technology by Develop core information extraction technology by 
focusing on extracting specific semantic entities and focusing on extracting specific semantic entities and 
relations over a very wide range of texts.relations over a very wide range of texts.

•• Corpora: Newswire and broadcast transcripts, but Corpora: Newswire and broadcast transcripts, but 
broad range of topics and genres.broad range of topics and genres.
•• Third person reportsThird person reports
•• InterviewsInterviews
•• EditorialsEditorials
•• Topics: foreign relations, significant events, human interest, Topics: foreign relations, significant events, human interest, 

sports, weathersports, weather

•• Discourage highly domainDiscourage highly domain-- and genreand genre--dependent dependent 
solutionssolutions

 2004 Xu & Uszkoreit
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Components of a Semantic ModelComponents of a Semantic Model

•• Entities Entities -- Individuals in the world Individuals in the world WKDW�DUH�PHQWLRQHG�LQ�D�WH[WWKDW�DUH�PHQWLRQHG�LQ�D�WH[W

•• Simple entities: singular objectsSimple entities: singular objects
•• Collective entities: sets of objects of the same type Collective entities: sets of objects of the same type ZKHUH�WKH�VHW�ZKHUH�WKH�VHW�

LVLV H[SOLFLWO\�PHQWLRQHG�LQ�WKH�WH[WH[SOLFLWO\�PHQWLRQHG�LQ�WKH�WH[W

•• Relations Relations –– Properties that hold ofProperties that hold of tuplestuples of entities.of entities.

•• Complex Relations Complex Relations –– Relations that hold among entities and Relations that hold among entities and 
relationsrelations

•• Attributes Attributes –– one place relations are attributes or individual one place relations are attributes or individual 
propertiesproperties

 2004 Xu & Uszkoreit
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Components of a Semantic ModelComponents of a Semantic Model

•• Temporal points and intervalsTemporal points and intervals

•• Relations may be timeless or bound to time intervals Relations may be timeless or bound to time intervals 

•• Events Events –– A particular kind of simple or complex relation among A particular kind of simple or complex relation among 
entities involving a change in at least one relation entities involving a change in at least one relation 

 2004 Xu & Uszkoreit
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Relations in TimeRelations in Time

•• timeless attribute: gender(x)timeless attribute: gender(x)

•• timetime--dependent attribute: age(x)dependent attribute: age(x)

•• timeless twotimeless two--place relation: father(x, y)place relation: father(x, y)

•• timetime--dependent twodependent two--place relation: boss(x, y)place relation: boss(x, y)

 2004 Xu & Uszkoreit
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Relations vs. Features or Roles in AVMsRelations vs. Features or Roles in AVMs

•• Several two place relations between an entity Several two place relations between an entity [[ and other and other 
entities yentities yii can be bundled as properties of x. can be bundled as properties of x. 

•• In this case, the relations are called roles (or attributes) In this case, the relations are called roles (or attributes) 
and any pair and any pair 
<relation : y<relation : yii>   is called a role assignment (or a feature).>   is called a role assignment (or a feature).

•• name <x, CR>name <x, CR>

name: Condoleezza Rice
office: National Security Advisor
age: 49
gender: female

 2004 Xu & Uszkoreit
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Relations vs. Features or Roles in AVMsRelations vs. Features or Roles in AVMs

•• any manyany many--place relation can be expressed as a set of place relation can be expressed as a set of 
twotwo--place relations place relations 

appoint (x,y,z)   e.g., appoint(Bush, Rice, SecurityAdvisor)appoint (x,y,z)   e.g., appoint(Bush, Rice, SecurityAdvisor)

appointappoint--securitysecurity--advisor(Bush, Rice)advisor(Bush, Rice)

appointappoint--rice(Bush, SecurityAdvisor)rice(Bush, SecurityAdvisor)

•• appointappoint--relationrelation

appointer: Bush
appointee: Rice
office: SecurityAdvisor

 2004 Xu & Uszkoreit
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Relations vs. Features or Roles in AVMsRelations vs. Features or Roles in AVMs

•• in this way appointer, appointee and office become in this way appointer, appointee and office become 
attributes of the appoint relationattributes of the appoint relation

•• since IE templates are special cases of AVMs,  the since IE templates are special cases of AVMs,  the 
mapping between IE templates and our relations mapping between IE templates and our relations 
is rather straightforward is rather straightforward 

 2004 Xu & Uszkoreit
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Semantic Analysis: Relating Language to the Model Semantic Analysis: Relating Language to the Model 
[[AppeltAppelt, 2003], 2003]

•• Linguistic MentionLinguistic Mention
•• A particular linguistic phraseA particular linguistic phrase

•• Denotes a particular entity, relation, or eventDenotes a particular entity, relation, or event
•• A noun phrase, name, or possessive pronounA noun phrase, name, or possessive pronoun

•• A verb, nominalization, compound nominal, or other linguistic A verb, nominalization, compound nominal, or other linguistic 
construct relating other linguistic mentionsconstruct relating other linguistic mentions

•• Linguistic EntityLinguistic Entity
•• Equivalence class of mentions with same meaningEquivalence class of mentions with same meaning

•• Coreferring Coreferring noun phrasesnoun phrases

•• Relations and events derived from different mentions, but Relations and events derived from different mentions, but 
conveying the same meaningconveying the same meaning

 2004 Xu & Uszkoreit
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Relations as Nodes in an OntologyRelations as Nodes in an Ontology
UHFHLYLQJBDZDUG

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

award : DZDUGBW\SH (medal, prize, title, ...)

recipient : SHUVRQ�

time : WLPH�(interval, date)

location : SODFH (place, region,..)

UHFHLYLQJBSUL]H

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

award : SUL]H

recipient : SHUVRQ�

time : WLPH�(interval, date)

location : SODFH (place, region,..)

 2004 Xu & Uszkoreit
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Modelling Ontology with SUMO, WordNet
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From Generic to Domain Specific RelationsFrom Generic to Domain Specific Relations

receiving_nobel_prizereceiving_nobel_prize
reason : reason : DFKLHYHPHQWDFKLHYHPHQW (accomplishment, service, skills, ...) (accomplishment, service, skills, ...) 
award : award : QREHOBSUL]HQREHOBSUL]H

recipient : recipient : SHUVRQ�SHUVRQ�

time :time : WLPH�WLPH�(interval, date)(interval, date)
location : location : SODFHSODFH (place, region,..)(place, region,..)

nobel_prizenobel_prize
area : area : QREHOBSUL]HBDUHDQREHOBSUL]HBDUHD (medicine, physics, literature, peace, ...)(medicine, physics, literature, peace, ...)
year: year: \HDU\HDU

recipient: recipient: SHUVRQSHUVRQ

coco--recipients: recipients: SHUVRQVSHUVRQV

 2004 Xu & Uszkoreit
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Scenario Template View of A Complex RelationScenario Template View of A Complex Relation

UHFHLYLQJBQREHOBSUL]HUHFHLYLQJBQREHOBSUL]H

reason : reason : DFKLHYHPHQWDFKLHYHPHQW (accomplishment, service, skills, ...) (accomplishment, service, skills, ...) 
award :   award :   QREHOBSUL]HQREHOBSUL]H

area : area : QREHOBSUL]HBDUHDQREHOBSUL]HBDUHD (medicine, physics, literature, peace, ...)(medicine, physics, literature, peace, ...)
year: year: \HDU\HDU

recipient: recipient: SHUVRQSHUVRQ

coco--recipients: recipients: SHUVRQVSHUVRQV

recipient : recipient : SHUVRQ�SHUVRQ�

time :time : WLPH�WLPH�(interval, date)(interval, date)
location : location : SODFHSODFH (place, region,..)(place, region,..)

 2004 Xu & Uszkoreit
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Scenario Template to a Flat RelationScenario Template to a Flat Relation

UHFHLYLQJBQREHOBSUL]HUHFHLYLQJBQREHOBSUL]H

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

award :  award :  nobel_prizenobel_prize

area : area : QREHOBSUL]HBDUHDQREHOBSUL]HBDUHD (medicine, physics, literature, peace, ...)(medicine, physics, literature, peace, ...)

year: year: \HDU\HDU

recipient: recipient: SHUVRQSHUVRQ

coco--recipients: recipients: SHUVRQVSHUVRQV

location: location: SODFHSODFH

 2004 Xu & Uszkoreit



Advanced Information Extraction

Günter Neumann & Feiyu Xu 
ESSLLI 2004 Summer School

Representation of an EventRepresentation of an Event

UHFHLYLQJBQREHOBSUL]HUHFHLYLQJBQREHOBSUL]H

event : event : HYHQWHYHQW

reason : reason : DFKLHYHPHQWDFKLHYHPHQW (accomplishment, service, skills, ...) (accomplishment, service, skills, ...) 
award :    nobel_prizeaward :    nobel_prize
area : area : QREHOBSUL]HBDUHDQREHOBSUL]HBDUHD (medicine, physics, literature, peace, ...)(medicine, physics, literature, peace, ...)
year: year: \HDU\HDU

recipient: recipient: UHFLSLHQWUHFLSLHQW

coco--recipients: recipients: SHUVRQSHUVRQ

location: location: SODFHSODFH

UHFHLYLQJBQREHOBSUL]H��HYHQW� DFKLHYHPHQW���QREHOBSUL]H���QREHOBSUL]HBDUHD��\HDU��UHFLSLHQW��FR�UHFLSLHQWV��ORFDWLRQ�

 2004 Xu & Uszkoreit
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NeoNeo--Davidsonian View of EventsDavidsonian View of Events
receiving_nobel_prize (event,receiving_nobel_prize (event, achievement, "nobel_prize", nobel_prize_areaachievement, "nobel_prize", nobel_prize_area����yearyear����

recipientrecipient����coco--recipients, location)recipients, location)

1HR1HR��'DYLGVRQLDQ�YLHZ'DYLGVRQLDQ�YLHZ

receiving_nobel_prize (event,receiving_nobel_prize (event, achievement, "nobel_prize", "physics"achievement, "nobel_prize", "physics"����"1996""1996"����
recipientrecipient����coco--recipients, location)recipients, location)

SRO\PRUSKLF�UHODWLRQV�SRO\PRUSKLF�UHODWLRQV� WR�EH�H[SOLFLW�WR�EH�H[SOLFLW�

event(eevent(e11)) nobel_prize_event(enobel_prize_event(e11))
year(eyear(e11, "1996"), "1996") nobel_prize_year(enobel_prize_year(e11, "1996"), "1996")
recipient(erecipient(e11, x, x11)) nobel_prize_ recipient(enobel_prize_ recipient(e11, x, x11))
area(earea(e11, a, a11)) nobel_prize_ area(enobel_prize_ area(e11, a, a11))

4XHVWLRQV4XHVWLRQV

λλx.x.receiving_nobel_prize (ereceiving_nobel_prize (e11,, achievement, "nobel_prize", "physics"achievement, "nobel_prize", "physics"����"1996""1996"����xx����coco--
recipients, recipients, locationlocation))

λλx.recipientx.recipient(e(e11, x), x)

 2004 Xu & Uszkoreit
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Simple Extensional Denotation of Simple Extensional Denotation of 
"Nobelpreisträger""Nobelpreisträger"

nobel_prize_winner’ =nobel_prize_winner’ =
λλx [person(x) x [person(x) ∧∧ ∃∃e (e (nobel_prize_event(e) nobel_prize_event(e) ∧∧ nobel_prize_recipient(enobel_prize_recipient(e11, x, x11))]))]

 2004 Xu & Uszkoreit
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Pragmatic Approach to Relation Pragmatic Approach to Relation 
RepresentationRepresentation

•• NN--ary to binary/elementary relationsary to binary/elementary relations
•• NeoNeo--Davidsonian view Davidsonian view 

•• Nested relations to a flat list of elementary Nested relations to a flat list of elementary 
relationsrelations
•• CollapsingCollapsing

•• Meta structure for representation of nested Meta structure for representation of nested 
relationsrelations

 2004 Xu & Uszkoreit



Advanced Information Extraction

Günter Neumann & Feiyu Xu 
ESSLLI 2004 Summer School

NeoNeo--Davidsonian Davidsonian View of RelationsView of Relations

e: prize winning

winner prize name area time

prizewinning(e), winner(e,x), prizename(e,y), area(e,z), time(e,w)

 2004 Xu & Uszkoreit
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Semantic Labelling for IESemantic Labelling for IE

•• Automatic recognition and classification of predicate Automatic recognition and classification of predicate 
argument structuresargument structures

•• A new IE paradigam [Surdeanu et al., 2003]A new IE paradigam [Surdeanu et al., 2003]
•• Mapping predicate argument structures to domain specific Mapping predicate argument structures to domain specific 

relationsrelations

•• Introduction to Semantic LabellingIntroduction to Semantic Labelling
•• CONLL 2004 (NAACL 2004)CONLL 2004 (NAACL 2004)

 2004 Xu & Uszkoreit
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Flat Predicate Argument StructuresFlat Predicate Argument Structures

Does US promise to detect biological weapons in Iraq?Does US promise to detect biological weapons in Iraq?

promisepromise

arg0: usarg0: us argm: toargm: to detect detect biological weapons in Iraqbiological weapons in Iraq

detectdetect

arg1:biological weaponsarg1:biological weapons argm:in Iraq argm:in Iraq 

 2004 Xu & Uszkoreit
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Does US promise to detect biological weapons in Iraq?Does US promise to detect biological weapons in Iraq?

promisepromise

arg0: usarg0: us argm: to argm: to detectdetect biological weapons in Iraqbiological weapons in Iraq

detectdetect

arg1:biological weaponsarg1:biological weapons argm:in Iraq argm:in Iraq 

Flat Predicate Argument StructuresFlat Predicate Argument Structures

Arg0: US
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Linking the Predicate Argument StructuresLinking the Predicate Argument Structures

Does US promise to detect biological weapons in Iraq?

e1: promise

arg0: us(x) argm: e2

e2: detect

arg0: us(x) arg1:biological weapons(y) argm:in Iraq(z) 
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e1: promise

arg0: us(x) argm:e2

e2: not

argi:e3

e3:detect

arg0: us(x) arg1:biological weapons(y) argm:in Iraq(z) 

Modality, Scope and Context InformationModality, Scope and Context Information

Does US promise not to detect biological weapons in Iraq?
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Richer Semantics for QA and IERicher Semantics for QA and IE

Question:
:KDW�GLG�WKH�UHVHDUFKHUV�

UHSRUW�DERXW�DVEHVWRV"

Answer Text:
$�IRUP�RI�DVEHVWRV�« KDV�

FDXVHG�D�KLJK�SHUFHQWDJH�RI�

FDQFHU�GHDWKV�«��UHVHDUFKHUV�

UHSRUWHG�«

[PRED: report,
ARG0: researchers,
ARG1: ?/asbestos]

[PRED: report,
ARG0: researchers,
ARG1: [PRED: cause,

ARG0: asbestos,
ARG1: a high percentage of 

cancer deaths]]

�

�
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Answer Extraction/GenerationAnswer Extraction/Generation

?(asbestos)?(asbestos)

= cause(arg0:asbestos, = cause(arg0:asbestos, arg1:arg1: a high percentage ofa high percentage of cancer deaths)cancer deaths)

??==λλ x. cause(arg0:x, arg1: a high percentage of cancer deaths)x. cause(arg0:x, arg1: a high percentage of cancer deaths)

5HVHDUFKHUV�UHSRUWHG�WKDW�DVEHVWRV�DUH�VRPHWKLQJ��WKDW�FDXVH�

D�KLJK�SHUFHQWDJH�RI�FDQFHU�GHDWKV

VHPDQWLF�UHVROXWLRQ

1/�JHQHUDWLRQ
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Necessity of Richer SemanticsNecessity of Richer Semantics

{
[PRED: DVN,
ARG0: __,
ARG1: 0DU\�+RSS,
ARG2: WDNH�RYHU�WKH�GHYHORSPHQW�VHFWRU],

[PRED: WDNHBRYHU,
ARG0: "
ARG1: WKH�GHYHORSPHQW�VHFWRU]

}

$IWHU�WKH�UHWLUHPHQW�RI�3HWHU�6PLWK��

0DU\�+RSS ZDV�DVNHG�WR�WDNH�RYHU�WKH�GHYHORSPHQW�VHFWRU

Flat Predicate Argument Structures
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Modality and Truth ConditionsModality and Truth Conditions

$IWHU�WKH�UHWLUHPHQW�RI�3HWHU�6PLWK��0DU\�+RSS ZDV�DVNHG�

WR�WDNH�RYHU�WKH�GHYHORSPHQW�VHFWRU

PERSON-IN (Mary Hopp)

IE
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Modality and Exact AnswerModality and Exact Answer

:KR�WRRN�RYHU�WKH�GHYHORSPHQW�VHFWRU

DIWHU�WKH�UHWLUHPHQW�RI�3HWHU�6PLWK"

$IWHU�WKH�UHWLUHPHQW�RI�3HWHU�6PLWK��

0DU\�+RSS ZDV�DVNHG�WR�WDNH�RYHU�WKH�GHYHORSPHQW�VHFWRU

Mary Hopp 
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Information Merging and FusionInformation Merging and Fusion

��PrizeWinner, Dr. Horst Stoermer, Nobel, Physics, 1998!

�PrizeAnnouncement��Nobel, {Physics,Chemistry}, {Tuesday, 1998}�

Royal Swedish Academy of Sciences>

(NYT16) NEW YORK -- Oct. 13, 1998 -- SCI-NOBEL-PHYSICS-
CHEMISTRY, 10-13 –
The Nobel Prizes in Physics and Chemistry were announced Tuesday by the 
Royal Swedish Academy of Sciences. 
Dr. Horst Stoermer, 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 winners of the physics prize. (Suzanne DeChillo/New York Times 
Photo)
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OutlookOutlook

•• IE emerged as an inferior but achievable alternative to full IE emerged as an inferior but achievable alternative to full 
text understanding.text understanding.

•• However, we believe that IE is not just an shortcut to doable However, we believe that IE is not just an shortcut to doable 
applications but also another research strategy in our quest applications but also another research strategy in our quest 
for language understanding.for language understanding.

•• IE equipped with a pragmatic but solid semantic foundation IE equipped with a pragmatic but solid semantic foundation 
and increasing contributions from deep processing methods and increasing contributions from deep processing methods 
will serve as a controlled and wellwill serve as a controlled and well--understood stepwise understood stepwise 
approximation to language understanding. approximation to language understanding. 
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