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Dealing with word meanings in information
retrieval

Example:

Synonyms: Search engine shall find documents with vehicle, auto, …
car

Bank
Homonyms: The system should recognize that bank has multiple meanings.

Dealing with different word meanings
Thesaurus: Explicit representation of term relationships
Associative Search: Automatic detection of related terms
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Associative Search: Taking into account the word
„context“

Two terms are related, if they often occur in the same context

Context can be
the same document
the same paragraph in a document
in close distance in a document

The context of a term indicates the meaning of the term

Example: The term bank
in business news, the term bank probably occurs
together with terms like dollar, assets or share
in literature the term bank may occur together with terms
like sit, park, or tree

Prof. Dr. Knut Hinkelmann 4Information Retrieval and Knowledge Organisation - 4 Associative Search

Example: The search engine mindaccess *)

mindaccess is an associative search engine. For each search
the systems provides

a ranked list of documents (like any search engine)
a list of words related to the search term

*) mindaccess is a product of Insiders GmbH (http://www.insiders.de) 

related terms

result list
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How to find related terms: Principle
The index matrix can be regarded as 
two vectors

document vectors (colums)
term vectors (rows)

Information Retrieval:
ranking of document vectors

Related terms: 
ranking of term vectors

A term t1 is related to term t2, if t1 and t2
commonly occur in many 
documents
occur solely in few documents

d1 d2 d3

accident 1 0 1
car 1 1 0
cause 0 0 1
crowd 0 0 1
die 1 0 0
drive 0 0 1
four 0 0 1
heavy 1 0 0
injur 0 0 1
more 0 1 0
morning 1 0 0
people 1 0 1
quarter 0 1 0
register 0 1 0
truck 0 0 1
trucker 0 0 1
vehicle 0 1 0
vienna 1 1 1
yesterday 1 0 0
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Related terms: Associative Search vs. Thesaurus

Thesaurus:  manually specified term relations (RT = related terms)
Generally valid, based on word meaning

Associative search: automatically detected term relations
associative Search does not consider the meaning of terms
Term relations are specific for the considered set of 
documents. In different document sets the related terms are
different
Example:
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How to use term relations: Query refinement
Clicking on related terms extends the query
(and the system re-computes the related terms)

Useful for homonyms to restrict answer set to correct context
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How to use term relations: Query Adaptation
Often words occur in text together with synonyms or words which
have nearly the same meaning

If relevant documents are not found in the first N documents, 
exchange the query term(s) with related terms

other documents with the related terms may be found

Using chrysler alone
finds 128 document, 
i.e. new documents
are found

Refinement with related
term "chrysler" reduces
to 46 documents

Query with car finds
280 documents
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How to use term relations: Text Mining

Associative Search identifies term relationships

If a term has surprising relations this can be used as a 
starting point for text mining
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Associative Search: User Feedback (1)

Specify User Feedback: 

Mark documents as 
relevant of irrelevant

Example:

the user is interested in 
documents about sports 

he/she marks documents 
where “tiger” occurs in the 
context of “woods”
(Tiger Woods is a golf 
player)
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Associative Search: User Feedback (2)

Applying User Feedback:

terms in the relevant 
documents are preferred

documents with preferred
terms have a higher ranking

Example:

The first documents only
contain documents with
„tiger“ in the context of 
„woods“

Prof. Dr. Knut Hinkelmann 12Information Retrieval and Knowledge Organisation - 4 Associative Search

Associative Search: User Feedback (3)

Storing Feedback:
Feedback can be stored as a topic
Topics can be applied as filter in 
later search
Topics may be used to sort/rank
search results thematically




