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Automatic Generation of Taxonomies from the WWW

Antonio Moreno, David Sánchez, Automatic Generation of Taxonomies from the WWW, PAKM 2004, December 2-3, 2004 in Vienna, Austria. [Authors from Research Group on AI, Universitat de Rovira i Virgili, Tarragona, Catalunya, Spain]
Aim of research:
· to create a system that, for a given domain,
· builds a taxonomy (=hierarchy) of terms and 
· accordingly classifies relevant we
b resources, 
· hence enables to search the web in a structured way

Distinction from similar work :

· no use of predefined knowledge

· no use of pre-existing sources of semantic information (semantic repositories, e.g. WordNet); [no NLP = natural language processing]

· no use of training documents (e.g. a representative, selected corpus of documents, on which taxonomies are created based on the same word associations between consecutive words)

· no seed knowledge: no use of manually created taxonomies

· no user interaction during processing pages

Process [Graphics]:
· Given one concept, extract other concepts to build a hierarchical representation of web resources

· uses redundancy of information in the web and statistical analysis of the appearance of terms for the taxonomy
· Key Idea: word associations between consecutive words
· combination with anterior word regarded as possible subclass (categorisation)
· posterior word regarded as possible domain within classification
· Uses statistical measures obtained from both

· common Web search engines (and hence represent overall Web Statistics) and 
· through text analysis of specific, highly ranked Web sites; 5 parameters are chosen for each search
· Discovers multiword terms (e.g. large_scale wireless)

· Clusters classes according to similarities between their information sources (web pages & web domains) to prevent polisemic problems (=word with several meanings)

· Results:
· Taxonomy of domain with the given word (as root !) in OWL
· hierarchically structured and domain-categorized list of most representative web sites for each class
Proposed improvements / future work by authors:
· Detection of common meaningless words (e.g. based in "diode based sensor")

· Automatic pre-analysis for parameter estimation

· Find instances of classes instead of subtypes (e.g. manufacturer names); heuristic of searching for capital letters
· More exhaustive analysis on sentence structure (verb, adjective, ...) to find more complex semantic relations and construct ontological structures
· Consider evolution of taxonomy over time

Personal opinion:
· Interesting because 
· tries to automatically extract taxonomies from the Web

· by using heuristics instead of NLP

· Severe hidden assumptions / limitations of this approach
· Reliance on neighbourhood word associations

· limited usefulness; examples:
· green car, yellow car; but not Ford car or Opel car – (majority of hyponyms = sub-classes = categories are not expressed in such a syntactic combination; categorization vs. an attribute of a concept)
· countries of the world

· families of concepts will remain incomplete (supposedly bad recall)
· reliance on English as language (French: "un sensor d'humidité")
· Not "a keyword ... representative enough for a specific domain" as stated in the paper has to be chosen, but the root of the taxonomy

· No quality performance measures presented in paper
· Only specific parts of examples in different contexts are given; not one full example with all parameters explicitly stated
· No evaluation with regard to a standard, known hierarchy
· Supposedly very bad for randomly selected example

· Details of "a stemming algorithm for the English language is used" are not explained

· Relevant statistics for posterior word selection are not explained

· Range of values for statistical parameters are completely arbitrary, or not derived

· Parameters must be chosen in an iterative fashion; so user interaction is required and highly depending on unforeseeable web statistics

· How are parameters for consecutive levels in the hierarchy are chosen?
· Estimation: procedure not useful for second level in taxonomy

· Seemingly arbitrary relevance measure with specifically chosen parameters just stated, not derived

· No time performance presented (time of loading and analysing >1000 Web pages)

· Possible improvements:

· Combination with other heuristics (e.g. capital letters; Hearst patterns, ...)
· Combination of heuristics with existing semantic information
· E.g. Polisemic problem perhaps not existing by using WordNet (?)

· Renunciation of general approach
· tailor a combination of heuristics to specific problem area
· Use of human user's capability to classify: improvements possible with correct mix between automated statistics and fine-dosed user interaction 
-> automatic approach only useful as suggestion (proposal system)
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