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Thesaurus-Based Document Annotation

● Manual vs. Automatic Document Annotation
● Manual: Small and bounded sets of documents.
● Automatic: Large and fast growing document sets.

– News
– Websites
– Scientific Papers (especially brand new ones)
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Problems for Automatic Document Annotation

● Thesaurus: 
– Quality and Suitability

● Annotation System:
– Pitfalls in Natural Language Processing
– Quality of Normalizers
– Performance of Disambiguation

Revision by a Human Expert needed.
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Performed Revisions

● Traditional
– Adaption to reflect changes in the vocabulary
– Deletion and/or Merging of rarely used concepts
– Splitting, extension or restriction of extensively used 

concepts
– Review of the structure to avoid extensive subclassing

● New
– Identification of problematic concepts for the automatic 

annotation
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Intuitive selection of problematic concepts

● Very high occurrence:
– Too common - should be split into subconcepts
– Not significant

● Very low occurrence: 
– Too specialized – could be merged with other concepts
– Missing synonymous terms
– Not significant 
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Considering the Hierarchy 

● Higher occurrence                Higher in the hierarchy
– More common concepts

● Lower occurrence Lower in the hierarchy
– More specialized concepts
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IC Diff Analysis

D IC c= IC c− IIC c

IC c=−log P c IIC c=−log hypoc1max 

Information Content:
● Proposed by Resnik
● Depends on Frequency in Document Base

Intrinsic Information Content:
● Proposed by Seco, Veale and Hayes
● Depends on Number of Subconcepts

Intuitive: A value between -1 and 1 that says if a 
concept has a suspicious frequency regarding its 
position in the thesaurus.
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Object 1
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Evaluation of Automatic Annotation Results

● Calculation of Precision and Recall
● Relevant: Manually selected Keywords
● Retrieved: Automatically assigned Concepts

Motivation and Basics   Transfer      Thesaurus Analysis  Evaluation

Automatically 
assigned Concepts

Manually selected Keywords

Thesaurus
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Generalized Precision and Recall

● Precision and Recall not sufficient for practical reasons
● How “wrong” are the assigned keywords?

Prec C ,K =
C , K 

∣C∣
Rec C ,K =

K ,C 
∣K∣

A , B=∑a∈A
maxb∈B Similarity a ,b

Motivation and Basics   Transfer      Thesaurus Analysis  Evaluation
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Results

Precision: 0.43
Recall: 0.52

● Precision
– Avoid „Equidae“, „Lead“, 

„Volition“: +1,2%
– Avoid most problematic 

concept in German Economic 
Standard Thesaurus: +4,8%
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Further Steps

● Evaluation with human experts, would they use it?
● Evaluation of the impact on retrieval results
● Use as framework for other analysis methods
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Thank you for your attention.

Questions or ideas?

kai@informatik.uni-mannheim.de
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Intrinsic Information Content
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Information Content
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IC Diff
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Bioscience
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Organisms
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Animals
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Persons


