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Motivation 
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New lexicographic paradigm: collaborative lexicography 



Motivation 

Why care? 

 The Web leads to quickly changing business models of  

dictionary publishers 

 unclear future of the Deutsches Wörterbuch (the “Grimm”) 

 downsizing of Duden incl. editorial staff 

Collaborative encyclopedias are about to replace expert-built ones 

 radical changes to Brockhaus encyclopedia 

 Large amount of freely available information for  

language technology 
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New lexicographic paradigm: collaborative lexicography 



The Metalexicographic Perspective 

Research Question: 

Implications of collaborative 

construction on lexicography 
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The Metalexicographic Perspective 

? 
Research Question: 

Implications of collaborative 

construction on lexicography 

Contributions: 

 Comprehensive description 

of Wiktionary 

 Analysis of the collaborative 

lexicographic process 

 Quantitative comparison  

of dictionaries 
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? 

The Natural Language Processing Perspective 

Research Question: 

Harvesting linguistic 

knowledge from Wiktionary 
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? 

The Natural Language Processing Perspective 

Research Question: 

Harvesting linguistic 

knowledge from Wiktionary 

Contributions: 

 Extracting & disambiguating 

lexical-semantic information 

 Alignment of Wiktionary and 

WordNet at sense level 

 Standardized representation 

based on LMF 

Core Package 
NLP Semantics 

Extension 

UBY 

X 

X 

X 
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X 

X 

X 

Core Package 
NLP Semantics 

Extension 

UBY 

Research Goals 

? 

Metalexicographic 

Perspective 

Natural Language 

Processing 

Perspective 

 Dictionary development 

 New theoretical insights 

 Resource development 

 Improved NLP systems 
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X 

X 

X 

Core Package 
NLP Semantics 

Extension 

UBY 

Interdisciplinary Relationships 

? 

Tools for qualitative and  

quantiative analysis 

Potential of collaboratively 

created dictionaries 
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Metalexicographic 

Perspective 

Natural Language 

Processing 

Perspective 

 Dictionary development 

 New theoretical insights 

 Resource development 

 Improved NLP systems 



Agenda 

X 

X 

X 

Core Package 
NLP Semantics 

Extension 

UBY 

? 
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Dictionary Analysis and Comparison 

http://www.wordle.net – Font size represents article count (logarithmic scale) 

Multilingualism 
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Dictionary Analysis and Comparison 

http://en.wikipedia.org/wiki/File:Wiktionary_growth.png 

Multilingualism 

Size 
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Dictionary Analysis and Comparison 

Multilingualism 

Size 

Up-to-dateness 
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Dictionary Analysis and Comparison 

Multilingualism 

Size 

Up-to-dateness 

History 
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Dictionary Analysis and Comparison 

Multilingualism 

Size 

Topic & Variety 

Up-to-dateness 

History 
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Overlap of Lexical Entries 
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surprisingly 

small 

overlap 



Overlap of Lexical Entries 
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slang 

dialect 

natural 

sciences 

computer 

science 

neologisms 

humanities 

social 

sciences 

biological 

taxonomy 

named  

entities 

surprisingly 

small 

overlap 

math 



But… 

Wiktionary is far from being perfect 

Different developmental stages of articles 

 Inconsistencies 

Spelling errors 

Old-fashioned and overly general definitions 
 

No systematic corpus analysis 

Many references to expert-built dictionaries 

Sum of subjective opinions of the authors 
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? 

Core Package 
NLP Semantics 

Extension 

UBY 

Agenda 

X 

X 

X 
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Harvesting Linguistic Knowledge from… 

Machine-readable Dictionaries? 

 Usually high quality 

 Weakly structured; often not freely available 
 

Wordnets? 

 Commonly used; well-structured 

 Small coverage, in particular multilingual ones 
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Harvesting Linguistic Knowledge from… 

Machine-readable Dictionaries? 

 Usually high quality 

 Weakly structured; often not freely available 
 

Wordnets? 

 Commonly used; well-structured 

 Small coverage, in particular multilingual ones 
 

Wikipedia? 

 High coverage of factual knowledge 

 No linguistic knowledge (word usage, verbs,…) 
 

Wiktionary! 

 Freely available, high coverage, all parts of speech 
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Adding Structure to Wiktionary 

IS-A 

Ontology 

Structure 

Dictionary 

Concepts Relation 
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{dog1, hound1, canine1} 

{puppy1, juvenile dog1} 



OntoWiktionary 

dog 

hound 

canine 

puppy 

juvenile dog 

 

1. Concept formation 

Start with Wiktionary senses 

Create synonymy graph 

Calculate the transitive hull 

Synsets  concepts 

 

2. Conceptual relations 

From lexical relations to  

conceptual relations 

 

3. Multilingual Lexicalizations 
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{Hund, Vierbeiner, 

Haushund, Fiffi} 

{Welpe, Welfe} 
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Disambiguation of Relations and Translations 
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Disambiguation of Relations and Translations 
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? Automatic 

Disambiguation 



Disambiguation Features (Selection) 

definition 

pragmatic labels 

lemma of the source relation 
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Disambiguation Features (Selection) 

definition 

pragmatic labels 

lemma of the source relation 

shared relations 

inverse relation 
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Evaluation Results 

0
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F1-score 

Our approach 
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Overlap of Lexical Entries – Revisited 
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? 

Agenda 
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Core Package 
NLP Semantics 

Extension 

UBY 

X 

X 
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Word Sense Alignment 

plant in Wiktionary 

 (botany) An organism of the kingdom 

Plantae […] 

 

 (proscribed as biologically 

inaccurate) Any creature that grows 

on soil or similar surfaces, including 

plants and fungi. 

 

 A factory or other industrial or 

institutional building or facility. 

 

 (snooker) A play in which the cue ball 

knocks one (usually red) ball onto 

another […] 

plant in WordNet 

 buildings for carrying on 

industrial labor 

 

 (botany) a living organism 

lacking the power of 

locomotion 

 

 an actor situated in the 

audience whose acting is 

rehearsed but seems 

spontaneous to the 

audience 

? 

? 
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Wikipedia 

article … 
Wikipedia 

article … 

Aligning Wiktionary and WordNet 

A two-step approach: 

1. Candidate extraction 

2. Candidate disambiguation 

plant 
(factory) 

plant 
(organism) 

plant 
(person) 

works 
(machine) 

bird 
(animal) 

works 
(factory) … 

WordNet synsets 

Wiktionary senses 

{plant, works, 

industrial plant} 
{plant, works, 

industrial plant} 
{plant, works, 

industrial plant} 

to fly 
(move) reddish 

(color) 

28.10.2013  |  Computer Science Department  |  Ubiquitous Knowledge Processing (UKP) Lab  |  Christian M. Meyer  |  33 

 



Wikipedia 

article … 
Wikipedia 

article … 

Aligning Wiktionary and WordNet 

plant 
(factory) 

plant 
(organism) 

plant 
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works 
(machine) 

bird 
(animal) 

works 
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Wiktionary senses 

{plant, works, 
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{plant, works, 

industrial plant} 
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industrial plant} 

to fly 
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(color) 

A two-step approach: 

1. Candidate extraction 

2. Candidate disambiguation 
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Wikipedia 

article … 
Wikipedia 

article … 

Aligning Wiktionary and WordNet 

plant 
(factory) 

plant 
(organism) 

plant 
(person) 

works 
(machine) 

bird 
(animal) 

works 
(factory) … 

WordNet synsets 

Wiktionary senses 

{plant, works, 

industrial plant} 
{plant, works, 

industrial plant} 
{plant, works, 

industrial plant} 

to fly 
(move) reddish 

(color) 

X 

X 

X 

A two-step approach: 

1. Candidate extraction 

2. Candidate disambiguation 
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Candidate Disambiguation 

bag-of- 

words 

bag-of- 

words 

semantic 

relatedness 

measure 

s < threshold s ≥ threshold 

No alignment! 

Align this pair of 

WordNet synset and 

Wiktionary sense! 

score s 
COS: Cosine similarity 

PPR: Personalized PageRank 

28.10.2013  |  Computer Science Department  |  Ubiquitous Knowledge Processing (UKP) Lab  |  Christian M. Meyer  |  36 

 



Alignment Evaluation 

0,0
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Integrated Resource UBY 

UBY 

IMSlex-Subcat 
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Joint work of Judith Eckle-Kohler, Iryna Gurevych,  

Silvana Hartmann, Michael Matuschek, Christian M. Meyer, Tri-Duc Nghiem  



Integrated Resource UBY 

 

Joint work of Judith Eckle-Kohler, Iryna Gurevych,  

Silvana Hartmann, Michael Matuschek, Christian M. Meyer, Tri-Duc Nghiem  

UBY 
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UBY-API 

Web-UI Software Tools 



? 

Core Package 
NLP Semantics 

Extension 

UBY 

Agenda 

X 

X 

X 
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Case Study: Detecting Marketing Blunders 
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Case Study: Detecting Marketing Blunders 

Internationally advertised as “Silver Mist” 

But: “Mist” means dung/manure in German! 
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Case Study: Detecting Marketing Blunders 

Internationally advertised as “Silver Mist” 

But: “Mist” means dung/manure in German! 

Avoiding such blunders is challenging, since  

there are no tools and only few resources 

Wiktionary covers many languages and language varieties 

(including slang, offensive and vulgar terms, etc.) 
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Case Study: Detecting Marketing Blunders 

Approach: 

 Index translations and pragmatic labels from OntoWiktionary 

 Lookup word forms for carrying a problematic meaning in any language 

 

 

 

 

 

 

Mist Animal excrement, especially that of common domestic farm animals […] 

Mist (uncountable) Manure; animal excrement. 

Mist (mildly vulgar, slang, in the plural) Nonsense. 

mist (uncountable) A thick cloud that forms near the ground [..] 

mist (countable) A layer of fine droplets or particles. 

… … … 
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Mist Animal excrement, especially that of common domestic farm animals […] 

Mist (uncountable) Manure; animal excrement. 

Mist (mildly vulgar, slang, in the plural) Nonsense. 

mist (uncountable) A thick cloud that forms near the ground [..] 

mist (countable) A layer of fine droplets or particles. 

… … … 

Case Study: Detecting Marketing Blunders 

Approach: 

 Index translations and pragmatic labels from OntoWiktionary 

 Lookup word forms for carrying a problematic meaning in any language 

 

 

 

 

 

 

Evaluation: 

 Copywriters become able to detect 35 out of the 45 marketing blunders 

 Recall 0.78 (primary goal) 

 They need to check on average 12 clues per blunder, of which 5 are 

relevant  Precision 0.41 (secondary goal) 
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Conclusion 

Analyzing Wiktionary’s potential 

 neologisms, translations, language varieties, language feeling 

 subjective opinions rather than corpus evidence 
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Conclusion 

Analyzing Wiktionary’s potential 

 neologisms, translations, language varieties, language feeling 

 subjective opinions rather than corpus evidence 
 

Creating OntoWiktionary 

Automatic disambiguation of relations 
 

Integrating language resources 

Aligning Wiktionary and WordNet 

Standardized representation  
 

Detecting marketing blunders 
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Publicly available data and software: 
 http://www.ukp.tu-darmstadt.de/data/lexical-resources/wiktionary/ 
 http://www.christian-meyer.org/research/publications/dissertation/data/ 



Future Outlook 

Joint forces: experts and collaborative authors 
 

Relation disambiguation: 

graph-based methods 

crowd-sourced disambiguation based on Wikidata 
 

Word sense alignment: 

other information types 

more than two resources 
 

Much potential for further 

NLP applications 
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Thank you for your attention! 

 

Questions? 
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Kontakt / Contact 
 

Christian M. Meyer 

Technische Universität Darmstadt 

Ubiquitous Knowledge Processing Lab 

 

 Hochschulstr. 10, 64289 Darmstadt, Germany 

  +49 (0)6151 16–5386 

  +49 (0)6151 16–5455  

 meyer (at) ukp.informatik.tu-darmstadt.de 

Rechtliche Hinweise 

Die Folien sind für den persönlichen Gebrauch der Vortragsteilnehmer 

gedacht. Im Vortrag verwendete Photographien, Illustrationen, Wort- und 

Bildmarken sind Eigentum der jeweiligen Rechteinhaber oder Lizenzgeber. Um 

Missverständnisse zu vermeiden, wäre eine kurze Kontaktaufnahme vor 

Weitergabe oder -nutzung der Vortragsmaterialien empfehlenswert. Sofern Sie 

Ihre Rechte verletzt sehen, bitte ich ebenfalls um Kontaktaufnahme zur 

Klärung der Sachlage. 

Legal Issues 

The slides are intended for personal use by the audience of the talk. 

Photographies, illustrations, tradedmarks, or logos are property of the holder of 

rights. To avoid any misconceptions, I would strongly recommend to get in 

touch before reusing or redistributing the slides or any additional material of the 

talk. The same applies if you consider your rights infringed – please let me 

know to initiate further clarification. 
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