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Overview

• What is Natural Language Processing (NLP)	


• NLP for the Web	


• The Web for NLP
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What is NLP ?

• Facilitates interactions between computers 
and humans	


• Combines	

- Computer Science	

- Linguistics	

- Cognitive Science
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NLP approaches

• Rationalist (1950-…)	

- human is born with a language proficiency	

- symbolic approach	


•  Empiricist (1980-…)	

- human is born with proficiencies in pattern 

recognition, inference and generalization	

- statistical / machine learning approach
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Classical applications of NLP

• Natural language parsing	


• Natural language generation	


• Spelling and grammar checker	


• Automatic summarization	


• Machine translation	


• Information retrieval	


• Speech recognition
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NLP for the syntactic Web  
search engines

• NLP saved the Web!	


• Indexing of billions of pages	


• Query analysis
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NLP is essential for the Web

• Most of the information is in human language	


• But most users are computers !
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NLP for the semantic Web
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Humans	

- want to continue writing and speaking as they ordinarily do	

- are reluctant to type RDF or OWL	




NLP for the semantic Web	

annotation challenge - 1

• XML/HTML tags information	

- ideally done by the information provider	

- often limited to presentation info <b>…</b> 
- useless for application that needs content info
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HTML page as seen by	

a Machine or a Human



NLP for the semantic Web	

annotation challenge - 2

!

• NLP through information extraction (IE)  
can help find and tag semantic info	

- named entity recognizer	

- date recognizer
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NLP for the semantic Web	

annotation challenge - 3

• RDF 	

- links a subject (S) and an object (O) through a property (P)	

- S, P and O must be located in the text	

- Identical S, P and O must have the same URI	


• NLP for knowledge base population (KBP 2014)	

- word sense disambiguation	

- event detection	

- sentiment analysis	

- entity linking
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NLP for the semantic Web	

annotation challenge - 4

• Ontologies (OWL) 	

- individuals (John, Mary, this table)	

- classes (man, woman, furniture)	

- properties (marriedTo, age, builtBy)	


• NLP for	

- populating an existing ontology (OwlExporter)	

- creating an ontology 	


- seed concepts to collect entities	

- collect dependencies (identified by a parser) 

between entities	

- extract properties from path between concepts 

16



NLP for the Web

• Essential	


• Not often recognized as such	


• Web has given a strong push to NLP in 
recent years 
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The Web for NLP

• Access to a practically infinite corpus of text 
in many languages	


• Interesting facts about language given by 
collaborative sites	

- Wikipedia	

- DBpedia	

- Wiktionary
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Language models

• Probability distribution on the strings of a 
language	


• Computed by counting frequencies of words/
characters over texts (the more the better)	

- Google Web Trillion Word Corpus	

- Canadian Hansard (Bilingual: English-French)	

- Europarl (Multilingual) 
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Uses of unilingual language models

• Document classification	

- compare a text to the LM of a type of text	


• Information retrieval	

- how does the LM of query match the one of a 

document	


• Language identification	

- how does a sequence of characters compare with 

usual sequences in a given language	


• Automatic accentuation	

- which possible accentuation best matches a French 

sentence
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Uses of bilingual texts on the web

• Bilingual concordancer	

- search engine in data base of sentences and their 

corresponding translations
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Languages on the Web
English is used by 56% of all web sites
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Uses of bilingual texts on the web

• Machine translation 
    argmax P(e | f) = argmax P(f | e) P(e)  
         e                                    e	

- P(f | e) : transfer model between source and target 

computed from aligned bilingual texts	

- P(e) : language model for the target language	

- decoder to find the best solution
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Web for NLP for the Web

• Machine translation of Web pages	

- Google Translate	


• Ontologies for helping users	

- Yellow pages	


• Speech recognition	

- Siri
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NLP

would not be the same without

the WEB



the WEB

would not be the same without

NLP
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