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Motivation
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Base Hypothesis

Word sense disambiguation (WSD) can be 
applied on German court rulings to improve 

legal information retrieval.
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Motivational Use Case: Search Results of Current Legal Databases Ignore Word Senses

● A legal expert is looking for information 
regarding the commissioning regulation 
of rail vehicles and inputs the query 
“bahn zulassung regelung”.

● He gets results for the word “Bahn” in 
the sense of career (Karriere), runway 
(Laufbahn) and rail vehicle (Schienen- 
fahrzeug).

● WSD could help to omit a lot of 
undesired search results by removing 
results related to unwanted word 
senses.
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© sebis210111 Probst Word Sense Disambiguation in Information Retrieval 5

Already Conducted Expert Interviews Indicate That Experts Want to Filter Based on Word Senses

■
■

■

■

Interviews and 
Methodology

■

■

■

■

Insights
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Legal Terms Within One Legal Domain

Natural Language Terms Across Legal Domains Natural Language Terms Within One Legal Domain

Legal Terms Across Legal Domains

In Contrast to Legal Terms, Natural Language Terms Often Tend to Have Different Senses

No ambiguous terms

No AI needed
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Outlook Use Case: Filtering Based on Senses

Berufslaufbahn, Karriere, Werdegang

Laufbahn, Startbahn, Landebahn

Zug, Eisenbahn
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Thesis Goal
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Required Intermediate Step for Outlook Use Case: Sense Classification 
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Sense 1

Sense 2

Sense 3

Automatically classify senses of words in  
unannotated court rulings.

Focus



Research Approach
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▪ Find suitable training data
▪ Find existing research 

approaches
▪ Acquire legal domain knowledge 

(expert interviews)

Literature Research + Interviews

Time

▪ Find suitable baseline models
▪ Test state of the art models 

against baseline for legal domain

Model Implementation

▪ Hyperparameter tuning
▪ Experiment with text 

pre-processing techniques

Quantitative Evaluation

▪ Find out how legal practitioners 
judge the quality of exemplary 
annotated legal text and 
illustrative search results

Qualitative Evaluation

Iteration
Cycle



Research Data
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Sufficient Research Data Is Available

Name Type Sense 
Annotated

Domain 
Specific

For Training 
Word 

Embeddings?

Size

GermaNet lexical graph 
network

185.000+ 
lexical units

webCAGe
[He2012] text 9000+ 

samples

wikipedia + 
wiktionary dump text indirectly 55M+

samples

Court Rulings 
(Otto Schmidt) text 70.000+

samples

Court Rulings 
(Haufe) text 10+ GB



Technical Approach
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Paragraphs

Tagged Legal 
Corpus

Generate 
WSD Training Corpus

Sense Labels 

Linear Classifier 
Based on FastSense  

[Us2018]

(Take Each Paragraph That 
Contains Target Word to Be 

Disambiguated)

FastSense Has Been Identified as the Most Promising Algorithm

Train (Contextualized) 
Word Embeddings

Domain 
Specific 

Embeddings

Try Different Embedding 
Technologies
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Tra
in 

Clas
sif

ier

Train Classifier
Apply 
Sense 

Classifier

Qualitative 

Evaluation

Qua
nti

tat
ive

 

Eva
lua

tio
n

Resources Data Flow Artifacts (Iterative)
Process

Final Results



Current Challenges
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Open for suggestions in 
discussion afterwards!

Published WSD 
research focuses on the 

English language.

Little sense annotated 
data freely available in 

German.

No (predominant) sense 
information for "most 

frequent sense" (MFS) 
baseline approach in 

German.

1 2 3
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[Br2010] Can Be a Potential Solution to Missing “Most Frequent Sense” (MFS) Information 
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For Each Word w : 
Compute Distributional 
Similarity Score (DSS) 
Between w and Its n 
Nearest Neighbours

Resources Data Flow Artifacts

For Each Sense SW of 
Word w : Compute 

Semantic Similarity Score 
(SSS) Between SW and 

Senses SN of the n 
Nearest Neighbours

DSS 
Scores

SSS 
Scores

Compute 

Weight 

Factors

For Each Sense 

SW : Sum up 

Weighted DSS 

Values

Score for 
Each Sense 
SW of Word 

w

Take SW With 
Maximum 

Score

Predominant 
Sense of Word w



Research Questions
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Word sense disambiguation (WSD) can be applied on German 
court rulings to improve legal information retrieval.



Timeline (Rough)
DEC JAN FEB MAR APR MAY JUN
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Start.

Thesis 
submission.

Literature 
Research

Expert 
Interviews

Writing

Review

Implementation 
+ Quant. Eval. 

Baseline implemented.
Suitable WSD models found.

Data 
Preparation

Christmas Break. 
People Availability!

Problem validation (expert interviews) 
done.

Overview of suitable and available 
training data acquired.

Data from qualitative 
evaluation by legal 
experts collected.
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Model implementations 
and quantitative 

evaluations finished.

Writing finished 
and thesis 
reviewed.

Qual. Eval.

Start 
writing.
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Stick to the good sebis traditions

▪ Provide action links at the bottom of the slide to guide the audience to our web pages or publications (see 
below). (Select the text, press CTRL-K)

▪ Use a file name according to our sebis conventions which helps us and our audience to find the file of your 
presentation on our web site with Google search:
▪ YYMMDD Author Short Title
▪ Include this string in the footer (Einfügen -> Kopf- und Fusszeile -> Fusszeile)
▪ The unusual date format simplifies the search for the latest version of a slide in an alphabetical directory 

listing (Dropbox, Explorer, Tricia, Sky-Drive)
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For more information visit BEAMS , EAM Pattern Catalog and EAM KPI Catalog (http://wwwmatthes.in.tum.de)

[Ha13g]Hauder, M., Roth, S., Matthes, F.: Current Tool support for Metrics in Enterprise Architecture Management 

https://wwwmatthes.in.tum.de/pages/ste22z023rd3/BEAMS
https://wwwmatthes.in.tum.de/pages/3b4t6l34g936/EAM-Pattern-Catalog
https://wwwmatthes.in.tum.de/pages/19kw70p0u5vwv/EAM-KPI-Catalog
https://wwwmatthes.in.tum.de/pages/co7fr625vwih/Ha13g-Current-Tool-Support-for-Metrics-in-Enterprise-Architecture-Management


Use the sebis visual language 
(shapes, fonts, colors, sizes)
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