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Prototype

Please visit http://www.kaiec.org
for various Flash based demonstrations.
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Background

Traditional access to library contents: OPACs.

Lot of users want something like this:

Go ()g[e || Sigh | Exstane suns

Suche: & DasWeb © Seiten auf Deutsch ¢ Seiten aus Deutschland

- 89% of college student information searches begin
with a search engine (Rosa, 2006).

“Grey Areas” between OPACs and Search Engines:

- Google Books, Google Scholar

Thesaurus Based Automatic Indexing as connector
of OPACs and Search Engines?
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Thesaurus Based Indexing

« Manual Indexing

- Traditional bibliographic indexing

- Using well-defined criteria, high quality
« Automatic Indexing

- Crucial for large and fast growing document sets

 News, Websites, Scientific Papers (Journal Papers
and Conference Papers)

- More index terms — Higher recall, especially for
Inexperienced users.

- Precision?
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State of the Art

 Thesaurus based automatic indexing is in use:

- GoPubMed (Transinsight)
- Collexis
- CDS Invenio Document Server (CERN)
- Medical Text Indexer (NLM Indexing Initiative)
- CADIS
« Two motivations

- Alternative approach for information retrieval

- Supporting human indexers by generating
suggestions
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Problems of Automatic Indexing

 Thesaurus:
- Quality and suitability (regarding the domain)
* Indexing System:

- Pitfalls in natural language processing
- Quality of preprocessing (normalization, stemming)
- Performance of disambiguation

Revision by a human expert needed.
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Research Questions

How can the quality of annotations be measured?

Is it possible to visualize the annotation results
globally?

What kind of problems affect the annotation results?

Is it possible to detect these problems?
Automatically?

Which analysis methods and visualizations support
the human detection of these problems?

Is it possible to provide (proposed) solutions
automatically?

Is the quality of retrieval results improved signicantly

kai edyt the overall approach? 7/16
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Semtinel Architecture

Thesaurus

Document
Base

Annotated
Documents

. Result
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Performed Thesaurus Revisions

« Traditional
- Adaptation, 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.

e New

- ldentification of problematic concepts for
automatic indexing.
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Intuitive selection of problematic concepts

* Very high occurrence:
- Too common - should be split into subconcepts
- Not significant
- Indexing error

 Very low occurrence:

- Too specialized - could be merged with other
concepts

- Missing synonyms
- Not significant
- Indexer failed to assign the concept
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Considering the hierarchy

 Higher occurrence mmlp- Higher in the
hierarchy
- More common con%

« Lower occurrence Lower in the
hierarchy

- More specialized concepts
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IC Diff Analysis

Information Content: Intrinsic Information Content:
» Proposed by Resnik * Proposed by Seco, Veale und Hayes
» Depends on Frequency in Document Base ¢ Based on the Number of Subconcepts
hypo(c)+1
IC(¢)=—1log P(c) 11C (¢)=—log| 2PLC)
max

D,.(c)=IC(c)—1IIC(c)

Intuitive: A value between -7 and 7 that says, if a
concept has a suspicious frequency regarding its

position in the thesaurus.
Kai Eckert 12/16
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Features and Limitations of IC Diff

Supports all mentioned revisions with the exception
of the adaption of the vocabulary.

Judgement of the results is completely left to the
user.

Usability depends on the quality of the thesaurus or
the quality of manually assigned index terms.

The user has to search and browse the whole
thesaurus to hunt down all (detected) potential
problems.
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Semtinel beyond IC Diff

« More sophisticated analysis, for example take the
environment of concepts into account.

« Automated search for suspicious concepts

* Clustering techniques to find concepts with similar
characteristics, revealing similar errors.

« Automatic identification of significant terms in the
document base that do not exist in the thesaurus.
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Next Steps

 Implementation of the sketched framework.
« Evaluation by library experts.

« Evaluation of actual retrieval results.

Development of further analysis methods.
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Thank you for your attention.

Questions or ideas?

kai@informatik.uni-mannheim.de
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IC Diff
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Persons
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