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Information Retrieval: 

Dokumenten-Retrieval
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Flavors of Information (Document) Retrieval (1/2)
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Flavors of Information (Document) Retrieval (2/2)
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INDEXING

 Indexing by Derivation

– Index terms are derived from the document (and possibly 

morphologically normalized)

 Indexing by Assignment

– Index terms are assigned to a document using an authoritative 

terminology (usually, a thesaurus)
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INDEX TERMS

 Nouns (singletons, compounds)

– Cell, dataset,

 Noun phrases

– Hot spot, regulation of cells

 Avoid too complex terms (pre-coordination)

– The regulation of cells under laser beam exposure in vitro
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MANUAL INDEXING

 Determine main topic(s)

 What‘s a relevant issue?

 Based on human (speed) reading and understanding of the document
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AUTOMATIC INDEXING

 Absolute vs. relative frequency

– Per document

– Relative to document collection

– Bag-of-words (BOW)
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BAG OF WORDS

 Eliminate sequential structure of texts

Word_1 Word_2 

Word_3 Word_4 

Word_5 Word_6 … 

Word_1

Word_4

Word_7

…

Word_n

Stop words
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AUTOMATIC INDEXING

 Absolute vs. relative frequency

– Per document

– Relative to document collection

– Bag-of-words (BOW)

– Eliminate stop words (high occurrence frequency!)



http://www1.ids-mannheim.de/fileadmin/lexik/lehre/engelberg/

Webseite_Korpusanalyse/Korpusanalyse_4_Methoden_AntConc.pdf

Lexikalische Frequenzanalyse: Stoppwörter höchstfrequent

http://www1.ids-mannheim.de/fileadmin/lexik/lehre/engelberg/
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Zipf’s Law

Wortverteilung im Vergleich zu einer einfachen Zipf-Verteilung (~1/n. Wortanzahl: 70;
Texte aus: http://www.gutenberg.org/dirs/etext04/8effi10.txt)
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AUTOMATIC INDEXING

 Absolute vs. relative frequency

– Per document

– Relative to document collection

– Eliminate stop words (high occurrence frequency!)

 Assumption: frequency is positively correlated with relevance 

(denotation of main topics)

 Term frequency – inverse document frequency metric (TF-IDF)
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VECTORIZATION OF TEXTS

 Transform text into n-dim vector (n=size of collection vocabulary)

(termi1, termi2, termi3, ..., termin ) texti
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AUTOMATIC INDEXING (Vector Space Model)

 Bag of words: remove all stop words from a doc and normalize all terms 
morphologically

 Create a document term matrix from the remaining terms for each 
document (n being the max number of terms in the document collection)

– doci = (termi1, termi2, termi3, ..., termin ) 

• Each component termik is either ‚0‘ (absent) or ‚1‘ (realized)

 Compute the association between a document term and a query term 
vector (query = (query1, query2, query3, ..., queryn ), n as above), e.g., 
using the cosine measure
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GRAPHICAL INTERPRETATION
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CLASSIFICATION

 Manual classification

– Manual assignment of docs to pre-defined categories (classes)

 Automatic classification

– Automatic assignment of docs to pre-defined categories (classes)

– Grouping of docs around automatically determined (unnamed) 

clusters
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Clustering
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Data Set with Clear Clustering Structure
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Cluster-Modelle
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K-means Clustering
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K-means Clustering Algorithm
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Idee des Relevance Feedback
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Relevance Feedback (Rocchio-Algorithmus)



27

Idee des Relevance Feedback (Rocchio-Algorithmus)
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Rechenbeispiel zum Relevance Feedback
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ANTWORTEN VON INFORMATIONSSYSTEMEN
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EVALUATIONSMETRIKEN

ALL
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INTEGRATION IM F-MASS
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Trade-off between Precision and Recall
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„NATURGESETZ“ DER INVERSEN P-R-BEZIEHUNG
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EVALUIERUNGSINITIATIVEN:

TREC, CLEF, NTCIR, INEX, …
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TREC EVALUATIONSMETRIKEN
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Wichtige Forschungsfragen (1/2)
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Wichtige Forschungsfragen (2/2)

Multi-media Retrieval
• Text

• Grafiken

• Tabellen

• Fotos

• Filme

• Musik
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TREC Medicine

• Genomics Track (2004-08)

– Retrieving information about genes

• Clinical Decision Support Track (2014-16)

– Retrieving information from the Electronic Health

Record

• Evidence- based information (in the form of full-text 

literature articles) to clinicians for a specific patient 

(represented as a case description or admission 

note) 
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TREC Precision Medicine

• Precision Medicine Track (2017-2018)

– Precision medicine paradigm

• Personalized treatment for patients based on their

genetic, environmental and life style characteristics

– Focus on genetic mutations of cancer

– Retrieving scientific abstracts (Medline) relevant 

for patient‘s case

– Retrieving clinical trials documents

(ClinicalTrials.gov) most similar to patient‘s case
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TREC PM 2017/2018

• TREC-PM 2017/2018

– Initialized 2017, largely repeated in 2018

– 30 synthetically created topics

– each topic is described by 4 items

• disease (e.g., type of cancer)

• genetic variants (primarily the genetic variants 

in the tumors themselves as opposed to the 

patient’s DNA)

• demographic information (e.g., age, sex), and 

• other factors (which could impact certain 

treatment options)
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TREC-PM Topics
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TREC PM 2017

Result Assessment

Roberts, Kirk, & Demner-Fushman, Dina, & Voorhees, Ellen M., & Hersh, William R., & Bredrik, 

Steven, & Lazar, Alexander J., & Pant, Shubham (2017). Overview of  the TREC 2017 Precision 

Medicine Track. in: TREC 2017 – Proceedings of  the 26th Text REtrieval Conference. 

Gaithersburg, Maryland, USA, November 15-17, 2017, 1-13.
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TREC PM 2018

Evaluation Criteria

http://www.trec-cds.org/2018.html
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Med. Universität Graz, JULIE Lab

27 Teams
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