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A few words about IntraFind

 Founding of the company: October 2000

 More than 700 customers mainly in Germany, Austria, and Switzerland

 Employees: 20

 Lucene Committers: B. Messer, C. Goller

Our Open Source Search Business:

 Main Product: iFinder Enterprise Search

 Flexibility

 Support & Services

 Relevancy, Text Analytics, Information Extraction

 Linguistic Analyzers for most European Languages

 Named Entity Recognition

 Text Classification

 Clustering
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Inverted Index

Stores alphabetically sorted list of all terms and postings / 
positions for each term

Efficient Term-Queries by iterating through posting lists

Efficient Near-Queries (e.g. phrase queries, span queries) using 
token positions
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Documents

T0 = "it is what it is" 

T1 = "what is it" 

T2 = "it is a banana"

Inverted Index

"a": {(2, 2)} 

"banana": {(2, 3)} 

"is": {(0, 1), (0, 4), (1, 1), (2, 1)} 

"it": {(0, 0), (0, 3), (1, 2), (2, 0)} 

"what": {(0, 2), (1, 0)} 



Analysis / Tokenization

Break stream of characters into tokens /terms

 Normalization (e.g. case)

 Stop Words

 Stemming

 Lemmatizer / Decomposer

 Part of Speech Tagger

 Information Extraction

Berlin Buzzwords 2011 5



Morphological Analyzer vs. Stemming

Morphological Analyzer:

 Lemmatizer: maps words to their base forms

 Decomposer: decomposes words into their compounds

Kinderbuch (children‘s book)  Kind (Noun) | Buch (Noun)

Versicherungsvertrag (insurance contract)  Versicherung (Noun) | Vertrag (Noun)

Holztisch (wooden table), Glastisch (glass table)

Stemmer: usually simple algorithm

going       go king       k ???????????

Messer    mess  ??????
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English German

going           go (Verb) lief  laufen (Verb)

bought         buy (Verb) rannte  rennen (Verb)

bags            bag (Noun) Bücher  Buch (Noun)

bacteria       bacterium (Noun) Taschen  Tasche (Noun)



Advantages of Morphological Analysis

 Combines high Recall with high Precision for Search Applications

(Demo)

 Improves subsequent statistical methods

 Better suited as descriptions for semantic search / faceting / clustering than 

artificial stems (Demo)

 Reliable lookup in lexicon resources

 Thesaurus / Ontologies

 Cross-lingual search

Berlin Buzzwords 2011 7



Measuring Recall and Precision
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Nouns

Recall / Precision Macro Average 
for 40 German nouns

no compound analysis

Verbs

Recall / Precision Macro Average 
for 30 German verbs

no compound analysis



Implementing a Lemmatizer / 
Decomposer

 Mapping inflected forms to base forms for all lemmas of a language

 Finite State Techniques

 German lexicon: about 100,000 base forms, 700,000 inflected forms

 Decomposition done algorithmically:

Gipfelsturm – Gipfel+Sturm – Gipfel+Turm

Staffelei – keine Zerlegung – Staffel+Ei

Leistungen – keine Zerlegung – Leis(e)+tun+Gen 

Messerattentat – Messer+Attentat – Messe+Ratten+Tat 

Bundessteuerbehörde – Bund+Steuer+Behörde – Bund+ess+teuer+Behörde

 Available Languages: 
German, English, Spanish, French, Italian, Dutch, Russian, Polish, Serbo-Croatian, 
Greek 
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Lemmatizer / Decomposer and the 
Inverted Index

 Index stores full forms, base forms and compound parts

Wildcard and Fuzzy Queries work on full forms

 Different Search Modes:

Exact

Base form search

Compound search

 Boosting

 Different term-types distinguished by prefixes

 All terms from one original token are on the same position:

Versicherungsverträge 

T_Versicherungsverträge | B_NOUN_versicherungsvertrag

C_NOUN_versicherung | C_NOUN_vertrag
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Information Extraction:
Named Entity Recognition

Goal: Extract Named Entities from text

 Person-Name:
 Names of Persons (first and second name)

 Person-Role:
 Profession, Position

 Title

 Person: Person-Role + Person-Name

 Organization:
 Org_Finance

 Org_Political

 Org_Company

 Org_Association

 Org_Official

 Org_Education

 Location:
 City

 Region

 Country

 Continent

 Nature
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Information Extraction:
Named Entity Recognition

 Date, Time (absolute, relative range)

 Currency / Prices

 Metric Value (diverse numbers):

 Weight

 Length, Height, Width

 Area

 Volume

 Frequency

 Speed

 Temperature

 Address und Communication:
 complete Address including components (ZIP-Code, Street, Number, City):

 Phone, Fax, E-Mail, URL

 Customer-Specific, e.g.:

 Raw Materials

 Products

 GIS-Coordinates

 Skills 
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Named Entities: 
Applications in Search

Applications:

 Facets (Demo)

 Search for „Experts“

 Additional query types

 Index structure: Additional tokens on the same position:

 N_PersonName

 N_Peter Müller

 N_Peter

 N_Müller

 Search for a person named „Brown“

 Search for a company near „founded“ and „Bill Gates“

 Question Answering / Natural Language Queries (Demo)
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Implementing 
Named Entity Recognition
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 Technology: gazetteers, local grammars (rule based), regular expressions

 Gate: GUI and Jape Grammars (all other components substituted due to 

stability issues)

 Quality of German Namer: average f-score 84% on news and 78% on 

wikipedia



Namer – Gate GUI
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Namer – Orthomatcher
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Namer – Orthomatcher
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Namer – Normalization
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Namer – Aggregation
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Questions?

Dr. Christoph Goller

Director Research

Phone: +49 89 3090446-0

Fax: +49 89 3090446-29

Email: christoph.goller@intrafind.de

Web: www.intrafind.de

IntraFindSoftware AG

Fraunhofer Straße 15

82152 Planegg

Germany
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