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What’s on the Web?
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What’s on the Web?

e Similar resources

. Hudong (Chinese)
. 3.9m articles (Wikipedia English 3.6m)
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Language use on the Web

e Term variations

widely accepted term rarely used term variation

“tfraditional chinese medicing" "chinese traditional medicing"

About 7 000,000 rezults (013 seconds) About 330,000 results (0.30 seconds)



Language use on the Web

* Linguistic variations

. Singular plural variation (English)

Participle + noun singular noun plural + noun singular
received payment "payments receivable"
About 3,180,000 resuliz (0.12 seconds) About 73,400 results (0.20 seconds)

. Case variation (Irish, translation=traditional Chinese medicine)

genitive case nominative case

leighis Sinis traidisiunta "leigheas Sinis traidisiinta"

About 906 results (0.17 seconds) about 3770 results (016 seconds)



Language use on the Web

e Thereis no correct / incorrect on the Web

 Butstandards (formal agreements)

. MeSH (Medical Subject Headings) classification

. Example “edema desease of swine” (vs. “edema swine desease”)

Animal Diseases [C22]

P Swine Diseases [C22.905]
African Swine Fever [C22.905.072]
Cl i v av s
Edema Disease of Swine [(C22.905.260]

From http://www.nIlm.nih.gov/mesh/MBrowser.html



The Semantic Web

tigm
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m{nfnnet What’s on the Semantic Web?

e How tosearch?
 Semantic Web Query Language (SPARQL)

 Semantic Web Search Engines

watsen

exploring the seman




What’s on the Semantic Web?

* How to search literals?
e DBPedia SPARQL endpoint
e Query: "All resources with German String

Traditionelle chinesische Medizin”

Default Graph URI Results
http://dbpedia.org

subject

(Security restrictions of this server do not allo¥  'http://dbpedia.org/resource/Traditional_Chinese_medicine
administrator can change them, accodring to {

Query text

select * where |
?subject|rdfs:label “Traditionelle chinesische Medizin"fde

i e e




mi*?‘nnet What’s on the Semantic Web?

e How to search literals?

 Sindice Query (supported)

7

“Search all literals with String

Search interface type: Simple Advanced Guru Query Language Documentation
keyword(s) | FE

Beminmbl Group By Dataset: [] Sorted by: relevance j

Sindice search:hE

Results
<http://raynix.cn/..> dc:title " o




mi”}nnet What’s on the Semantic Web?

e How to search words in resource names?
« SPARQL Query (only possible with regexes... very slow)

"All resources with word traditional”




m{”?‘nnet What’s on the Semantic Web?

e How to search words in resource names?
* Sindice Query:

"All resources with word chinese & medicine”

(unordered)

Search interface type: Simple Advanced Guru Query Language Documentation

keyword(s)

<traditional AND chinese> * *
ntriple(s)

Results

http://dbpedia.org/resource/traditional_Chinese_medicine (RDF)

+| 2009-08-28 - 301 triples in 43.5 kB
http://dbpedia.org/resource/traditional_Chinese_medicine (Search) Inspect: (Cache) (Live)

http://dbpedia.org/resource/traditional_Chinese (RDF)

+| 2009-08-28 - 127 triples in 17.5 kB
htep:/ fdbpedia.org/resource/traditional_Chinese (Search) Inspect: (Cache) (Live)




NLP for the Semantic Web

* Multilingual/Ontology-based Information Extraction
(BioCaster, OpenCalais)

 Multilingual Access to Linked Data (DBPedia)
 Ontology Localization (LabelTranslator)

 Ontology-based Natural Language Generation (CLANN)



Multilingual/Ontology-based Information Extraction
M: :Nnet gual/ =

(Biocaster)

http://born.nii.ac.jp

concept = measles

Synonyms en: Rubeola (DISEASE)
en: Hard measle (DISEASE)
® Aggregates and processes en: Morbilli (DISEASE)
health news en: 14-day measles (DISEASE)

e

=3

: Rubella (DISEASE)

e« Annotates news based on en: Measles (DISEASE)
fr: Rougeole (DISEASE)
a multilingual ontology fr: Rougeole (DISEASE)
jp: Bk L, A (DISEASE)
e Uses proprietary format io: B (DISEASE)

and SKOS-XL to maintain

terminology o: O} E] (DISEASE)

zh: B (DISEASE)

es: Sarampién (DISEASE)
th: Tsmvim (DISEASE)

vi: Bénh sai (DISEASE)




m nne‘t Multilingual/Ontology-based Information Extraction

(Biocaster)

* Example: “Risk of measles outbreak in Malta unlikely...”
[DISEASE] [COUNTRY]
lGIobal Health Monitor [en]

* Best viewed on Firefox 5.0, Chrome 4.1, |EGST, Safari 4.0.
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Latest Reports

In combination with Malta [Lat: 35.946153, Long: 14.384604]

E[Measles] Risk of measles outbreak in Malta unlikely - Malta Independent Online

Found on Google News (2011-04-25) http://born.nii.ac.jp

w5earch for biomedical references on NCBI, HighWire, GoPubMed, Google Scholar



Multilingual/Ontology-based Information Extraction
M: :Nnet gual/ =

(Biocaster)

 Challenges
e Multilingual adaptation

 Adaptation of information extracion rules to other
domains

 Use of proprietary format is undesirable



m{m}nnet Multilingual Information Extraction (OpenCalais)

e Semantic markup of unstructured text

Multilingual (English, French, Spanish)

* English Entities
. 39 entities— | | |
Anniversary, City, Company, Continel
o 75 relations FaxMumber, Holiday, IndustryTerm, N

MusicGroup, NaturalFeature, Operati
Product, ProgramminglLanguage, Prc
sportsEvent, SportsGame, SportsLe;

Events and Facts

Acquisition, Alllance, AnalystEarning:
BonusSharesissuance, BusinessRel:
CompanyCustomer, CompanyEarnin



m{m:‘nnet Multilingual Information Extraction (OpenCalais)

Entities: -
e Domain tuned (Finance,
Biomedical) & ¥ Country
¥ Greece
 Only 15 base entities for 8 ¥ Industry Term
non-English, no relations ¥/ natural language processing
¥ semantic web
° Demo & ¥/ Person
¥| Elena Montiel Ponsado
http://viewer.opencalais.com v John McCrae

¥ | Tobias Wunner

& ¥ Technology

John McCrae, Elena Montiel Ponsado and Tobias Wunner

¥| natural language processing

are presenting natural language processing models  Events & Facts:

for the semantic web at ESWC 2011 in Greece. ) _
¥| Tobias Wunner, natural language processing, present

¥ natural language processing, model



mi**:‘nnet Multilingual Information Extraction (OpenCalais)

 Challenges
 Multilingual adaptation of lexicon and extraction rules

* Domain adaptation of lexicon and extraction rules



Ontology Localisation (LabelTranslator)

Multilingual ontology
editor

Linguistic annotations
(Num., POS, Gender)

e .. afor better
translation

Identifier
|7 IRI: | «::http:,l',l'www-:ugies.n:nm,l'Dntn:uIngvl1?56??9?5.DWI#R|'D:=

LexicalEntry-&
LexicalEnkry-1
LexicalEntry-5
LexicalEntry-7

w Lexicalizations

French b - 4
Spanish b 4
French b - 4

Number + Gender

Entries
Label / | ., Mumber | Gender Dialeck | Language | |
Rivigre Singular Feminini French w
part of
speech
+ Lexical Entry Senses p
Enkries
Identifier | Language | | |
Sense-1 French i
Definitions
Definition | Language
Cours d'eau moyvennement abondant qui se jetke dans un fleuve, dans lamer ... | French




Ontology Localisation (LabelTranslator)

s p— -,
Zn *Ontology Mavigator 53 B | ﬂ ﬁ :

Fenamenao_hidrografico ;I Tdlenkifiar
E Aguas
EE Aquas_Continentales LIRI: |c:http:,l',l'www.le-nntnlugies.cnm,l'ﬂntculng':.-']
E Aguas_Subkerraneas
Elﬂ Aguas_Superficiales Lexical Entries
Elﬂ Aguas_Corrientes
E Aguas_Corrientes_Artific Entries
Elﬂ figuas_Carrientes_Matur Identifier Part Of Speech | Language
N C LexicalEntry-3  nioun Spanish “river”@en
E Ria LexicalEntry-Z  noun Spanish
_ - & Torrente LexicalEntry-4  noun English
E Cortiente LexicalEntry-6  noun French “riviere” @fr
H-8 Aguas_Quietas LexicalEnkry-1  noun Spanish
o 8 Masa_de_agua_artificial LexicalEnkry-5 noun French
..... E Aguas_Dulces LexicalEnkry-7 noun iZatalan ”ﬂeuve”@fr
#-8 Aguas_Saladas s
iGlaciar
ject Properties - e
.l] . | LIJ b Lexicalizations .
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_J Individuals &3 B
F Usage Context
F Sources




miw:nHEt Ontology Localisation (LabelTranslator)

 Challenges
 Ontology context-aware translations

* Use linguistic features in the lexicon for better
translation



m:_:n net Natural Language Generation (CLANN)

e Controlled Language ANNotations (CLANN)
* To write domain specific grammars (meeting minutes)

* Intermediate representation

Domain ontology (e.g. meeting minutes)

U

MLink Grammer

g

LinkedGrammar



m*:,”:*nnet Natural Language Generation (CLANN)

e Example ,
“John will present lemon model.”

:Sentencel :hasRootNode [
rdf:type :TextNode ;
:hasText "present"” ;
:hasSubType :Verb ;
:hasObject [ rdf:type :TextNode ;
hasText "model" ;
:hasObjectModifier [ rdf:type :TextNode ;
:hasText "lemon" .

111

dobj




mijﬂﬂEt Natural Language Generation (CLANN)

e Challenges
* From text to triples?
 Multilingual adaptation

 Domain adaptation (meeting minutes)



Summary

e Web and Semantic Web is
 “Lingual” (variations within one language)

Multilingual (between languages and cultures)

 Applications need domain and multilingual adaptation
* Lexicon updates / extensions

e Extraction rules updates / extensions

e What do we need?

 Efficient adaptation and sharing of linguistic resources
between ontology-based NLP applications



