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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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Motivation

Motivational Use Case: Search Results of Current Legal Databases Ignore Word Senses

beck-online
’.-' DIE DATENBANK

Suche: bahn zulassung regelung

>10.000 Treffer. Suche nach 'bahn’ und 'zulassung’ und 'regelung’ nur in meinen Modulen | [ Suche speichem‘l

Suchkriterien: Publikationstyp: Rechtsprechung ®

Suchbereich:  Nur in Favoriten [ Mein beck-online Sortierung: @ Relevanz () Datum

NVwZ 2018, 1140

J& BVerwG: * Altersgrenze fiir [ATERSIN zur der Offiziere
Beschluss vom 28.03.2018 - 1 WB 8/17

Normenkette: RL 2000/78/EG Art. 1 | GG Art. 33, 87a | SG §§ 3, 27 | SLV § 4
Entscheidungen: BeckRS 2018, 6034 ¢ LSK 2018, 6034 (Ls.)

ZUR 2020, 225

& ovG Hamburg: RN i I des Hamburger Flughafens
Urteil vom 18.09.2019 - 1 E 18/18

Entscheidungen: DOV 2020, S. 39 @] NordOR 2019, 611 [@] ¢ BeckRS 2019, 24597 0 LSK 2019, 24597 (Ls.)

leitere Fundstelle: UPR 2020, 40 (Ls.)

BeckRS 2020, 18933
4L BVerwG: Erfolgloses Rechtsmittel auf FATERSM zu einer
Beschluss vom 25.06.2020 - 1 WB 1.20

Normenkette: VwVfG § 38 | SLV § 6 | §8 23, 24, 26, 27, 32 | SG § 3 | GG Artikel 33

NVWZ-RR 2017, 882
& oVG Minster: FTERSMT] zur Laufbahnausbildung

Beschluss vom 03.08.2017 - 6 B 830/17

Normenkette: GG Art. 33 | LVOPol § 2 | BLV § 36 | VWGO § 146 | NRWLVOPol §§ 19, 20
Entscheidungen: BeckRS 2017, 120453 ¢ LSK 2017, 120453 (Ls.

BeckRS 2015, 50573
& BVerwG: EATEESMN] zur der Offiziere des militarfachlichen Dienstes
Beschluss vom 27.08.2013 - 1 WB 25/12

Normenkette: SLV § 40 | § 44 | VWGO § 113 | GG Artikel 33

BeckRS 2012, 212853
Z& VG Miinchen: EZEEETN einer zum Oktoberfest
Beschluss vom 02.08.2012 - M 7 E 12.3405

Normenkette: VwGO § 123
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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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Motivation T|.|T|

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

Interviews and

Methodology Insights
m 5 lawyers so far
m semi-structured expert interview m too many irrelevant search results
(ca. 45 minutes over Zoom) when using legal databases, even
m diverserse group (age, gendet, lead to when working with other filters
experience, IT-affinity, legal field) m hints about possible word senses
m 2 parts: legal research in general + prefered at query input
word senses in law m legal terms tend to have only one

defined sense
m alot of ambiguity in natural
language terms -> our use case (!)
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Motivation

TUTI

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

4 Legal Terms Within One Legal Domain
& No ambiguous terms

\.

(

Natural Language Terms Across Legal Domains

Raum

/\

Geographische Zimmer
Region

.

\

[
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Legal Terms Across Legal Domains

Berufungsgrund

/\

Berufen werden Berufung einlegen
(Erbrecht) (zPO)

A No Al needed

~

Natural Language Terms Within One Legal Domain

Bahn

TN

Zug Schienen
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Motivation Possible Senses TUTI

Outlook Use Case: Filtering Based on Senses

Berufslaufbahn, Karriere, Werdegang

Query contains
the word

> Laufbahn, Startbahn, Landebahn
,Bahn*

Legal Expert

Zug, Eisenbahn

\J

@ Offer the user a filtering option for the search term “Bahn” based on classified senses.

/
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Thesis Goal Tum

Required Intermediate Step for Outlook Use Case: Sense Classification

Focus

Automatically classify senses of words in
unannotated court rulings.

Sense 2

Legal Expert
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Research Approach

Iteration
Cycle

& y
W

Model Implementation Quantitative Evaluation

Literature Research + Interviews

= Hyperparameter tuning

*  Find suitable training data »  Find suitable baseline models
= Find existing research = Test state of the art models = Experiment with text
approaches against baseline for legal domain pre-processing techniques

= Acquire legal domain knowledge
(expert interviews)

Time

Qualitative Evaluation

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

>
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Research Data

Sufficient Research Data Is Available

Name Type Sense Domain For Training Size
Annotated Specific Word
Embeddings?
GermaNet lexical graph @ ® ® 135.000-_*
network lexical units
webCAGe text ® ® 9000+
[He2012] samples
Uil pIEEE) text indirectly ® ® i
wiktionary dump samples
Court Rulings text 70.000+
(Otto Schmidt) samples
Court Rulings
s text ® @ @ 10+ GB

210111 Probst Word Sense Disambiguation in Information Retrieval

[He2012] Henrich, Verena & Hinrichs, Erhard & Vodolazova, Tatiana. (2012). “WebCAGe: a web-harvested corpus annotated with GermaNet senses’ 387-396.

© sebis

10



Technical Approach TUT

FastSense Has Been ldentified as the Most Promising Algorithm
Hyperparameter

(Take Each Paragraph That Tunmg

Contains Target Word to Be ~ Sense Labels

Disambiguated)
Wikipedia Generate
Corpus WSD Training Corpus Paragraphs

Linear Classifier Apply
Based on FastSense Clsen?-f? COrpus
[Us2018] assifier p
Try Different Embedding
Technologies
Domain
Legal Train (Contextualized) Specific
Corpus Word Embeddings i
P Embeddings Final Results

=

Resources Data Flow Artifacts (Iterative) [Us2018] Uslu, Tolga, Alexander Mehler, Daniel Baumartz, and Wahed Hemati. "fastSense: An Efficient Word Sense

Process Disambiguation Classifier." Proceedings of the Eleventh International Conference on Language Resources and Evaluation. 2018.

210111 Probst Word Sense Disambiguation in Information Retrieval © sebis 11



Current Challenges TUT

1 2 3
No (predominant) sense
Published WSD Little sense annotated information for "most
research focuses on the data freely available in frequent sense" (MFS)
English language. German. baseline approach in
German.

Open for suggestions in
discussion afterwards!
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Current Challenges
[Br2010] Can Be a Potential Solution to Missing “Most Frequent Sense” (MFS) Information

Domain
Specific
Word
Embedding

GermaNet
Sense
Inventory

Resources

For Each Word w :
Compute Distributional D
Similarity Score (DSS) SS
Between w and Its n Scores
Nearest Neighbours

For Each Sense SW of
Word w : Compute
Semantic Similarity Score SSS
(SSS) Between SW and
Senses SN of the n Scores
Nearest Neighbours

=

Data Flow Artifacts

210111 Probst Word Sense Disambiguation in Information Retrieval

TUTI

Score for _
Each Sense faxe S i Predominant
SW of Word Sense of Word w
w

[Br2010] Broscheit, Samuel et al. “Rapid Bootstrapping of Word Sense Disambiguation Resources for German.” KONVENS (2010).
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Research Questions

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

What algorithms exist to classify word senses (supervised,
semi-supervised, unsupervised)?

Are there suitable ways to compensate for the lack of german
sense annotated data?

Quantitative evaluation: Which WSD algorithms perform best?

Qualitative evaluation: How do legal experts evaluate sense

210111 Probst Word Sense Disambiguation in Information Retrieval

annotated search results?
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Timeline (Rough) TLTI
“ D | N | FeB | MAR | APR | MAY | JUN |

| | |
. 1 E I 1
Literature ; | ! : : I ! i
Research ' T ' : i : I !
1 1 1 1 . 1 : 1
| Christmas Break. | I ! : ! i !
Expert | People AvaIEBIIRIN E i i E : E
Interviews ! : : ! : : I :
| 1 1 | 1 I ' ]
Data | : | | : | | :
. 1 I — i 1 1 : 1
Preparation . e . i i , |
1 1 1 1 1 1 1
1 1 ] 1 1 I : 1
. 1 1 | 1 1 1 : 1
Implementation ! ! ! | : : : :
D ————]
+ Quant. Eval. : ! : : ! ! i !
1 1 1 1 1 1 : 1
Qual. Eval. : : i :Q: ! E
: : : : : | : 1
1 1 1 1 1 | 1
1 1 1 1 1 1
Writing : : I E ' ' : |
i : | : EE!=' i
. | 1
Review : : : ! ! : S
1
: | . T ; :
1 1 1 1 1 1 - 1
I | Baseline implemented. : Start : s i
Start. | Suitable WSD models found. : writing. : Writing finished |
I I I and thesis :
: : Data from qualitative reviewed. I
: : evaluation by legal :
: experts collected. :
Problem validation (expert interviews) I
done. Model implementations :
Overview of suitable and available and quantitative Thesis
training data acquired_ evaluations finished. submission.
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Stick to the good sebis traditions Tum

= 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 (Einfugen -> 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)

[Ha13g]Hauder, M., Roth, S., Matthes, F.: Current Tool support for Metrics in Enterprise Architecture Management
For more information visit BEAMS , EAM Pattern Catalog and EAM KPI Catalog (http://wwwmatthes.in.tum.de)
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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
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