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Motivation T|.|T|

= Precedents are important in lawyers' everyday work
= Case law in Anglo-American region
= Continental Europe
= High Courts give interpretations of laws

= Past cases can be used as guidance
= Transformation of precedents to common law

= All similar cases can’t be found without computer aid

= Huge amounts of legal documents are available in digital format
= German federal laws available online
= BGH publishes about 300 cases each month
= Database of juris contains > 4 million documents
= Beck-online provides > 2.5 million documents

161219 Pickel Master’s Thesis —Final Presentation © sebis 3



Outline Tum

1. Motivation

2. Research Objectives
3. Approaches

4. Live Demo

5. Assessment

6. Conclusion & Outlook

161219 Pickel Master’s Thesis —Final Presentation © sebis 4



Research Objectives TUT

AN
e What approaches can be used to measure similarity

between two legal documents or parts of it?

\
What Is a suitable approach to provide such
similarity methods?
|
How can the results of a similarity search be
presented to a user?
[

How well do selected similarity methods perform?
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Research Objectives

* Text similarity

* 7 different
Approaches

Literature
Review

Conceptua-
lization

* Recommendation System
Architecture

* 4 Approaches
* Frontend visualization

Implemen-
tation

Assessment « Comparison of similarity
methods’ suggestions
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Approaches TUT

= LEXIA
= Part of the interdisciplinary research program Lexalyze
= Data Science Environment for Semantic Analysis of German Legal Texts
= Structured in different components

User Interface Modeling Compaonent Data and Text Mining Engine
MNavigation Processing [ Information Extraction Component
Semantic Modeling Pipeline ~
Exploration Component Tokenizer POSTagger
Dicti :
) - ieHonanes Lemmatizer NERecognizer
Visualization
Executable Modeling
- Component Complex Pattern
Modeling PE.m.E.m Recognizer
Definitions
A /]
Importer Data Access Layer Exporter
/| /|
Data Store Execution and Reasoning Engine
Search Database Semantic Model Model-based expression
Engine Store language (MxL)
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Approaches

= Architecture

= Same basis for
every method

= Easy addition
of methods

RelatednessMethod
{abstract}

+ gethethodName(): String {abstract)
+runPreProcessing(): void {abstract}

+ deleteRelations(): void {abstract}

+compareDocuments(ld1: LegalDocument, 1d2: LegalDocument): List<DocumentRelation= {abstract}

+ runPostProcessing(): void {abstract}

# loadAnnotations(ld: LegalDocument, annotationType: String): List=Annotation=

# loadAriclesAndAddAnnotationsilegalDocument: LegalDocument, annotations: List<Annotation=): List=Aricle=

Q‘Enends

Extends

Cosine Similarity
{abstract}

# runPipeline{legalDocuments: List<LegalDocument=, rutaScripts: Stringll): void

# compareDocuments(ld1: LegalDocument, 1d2: LegalDocument, annotationType: String): List=DocumentRelation=

Extends

BagOfWWords

- MethodName: String

+ deleteRelations(): void

+ gethethodName(): String

+ runPreProcessing(): void

+ compareDocuments(ld1: LegalDocument, 1d2: LegalDacument): List<DocumentRelation=

+ runPostProcessing(): void
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WordEmbeddings

- MethodMame: String
- ApiBaseUrl: String
- collectionName: String

- collectionld: String

+ gethethodName(): String

+runPreProcessing(): void

+ deleteRelations(): void

+ compareDocuments(ld1: LegalDocument, 1d2: LegalDocument): List=DocumentRelations

+runPostProcessing(): void

NPChunk

- MethodMame: String

Extends—

+ getMethodMame(): String

+runPreProcessing(). void

+ deleteRelations() void

+ compareDocuments(ld1: LegalDocument, 1d2: LegalDocument): List=DocumentRelation=

+ runPostProcessing(). void
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Approaches

= Bag of Words
= Breaks up texts into set of words

= Represents texts as vectors in Vector Space Model
= Uses cosine similarity to determine similarity of vectors

(2) John likes to watch football games on TV.

(1) John likes to play football. Mary likes to watch movies.

“John”,
“likes”,
“to”,
“‘play”,
“football”,
“Mary”,
“watch”,
“‘movies’,
‘games’,
“‘on”,
“T\/”

]
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(1)[1,22,1,1,1,1,1,0,0, 0]
(2)[1,1,1,0,1,0,1,0, 1,1, 1]
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Approaches Tum

= NPChunk
= Uses natural language processing
= Find Noun Phrases
= Uses Vector Space Model

T
4
|
|
|
|
|
|
|
|

D3 = (T,". T5",T5")

n' = {T||T21T31

/ Dzl{T|',T2‘,T3']
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Approaches

= Word Embeddings
= Words are represented as vectors

= Sum over word vectors results in text vector
= Vectors are compared via cosine similarity

INFUT PROJECTION OuUTPUT

wit-2)

wit-1)

e W{‘t}

wit+1)

wit+2)

CBOW
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FROJECTION  OUTPUT

wit-2)

wit-1)

2

Skip-gram

wit+1])

wit+2])
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Approaches TUT

= More Like This

= Part of elasticsearch Query DSL
= Search with top n words regarding tf-idf from input text
= Words are connected with logical OR in query
= Scoring according Lucene algorithm

= No a priori computation of relatedness

&
v

elasticsearch
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Assessment T|.|T|

= Survey Design

= Relevance rating of 93 norms towards a source norm

= 4 Source norms (BGB §§ 280, 434, 985 and StGB §242)

= Top 10 search results from every similarity method for each source norm
= Rating scale from 1 (not relevant) to 4 (very relevant)

= Carried out using google forms

Bewertung von 1 (micht
1. BGB §280 Schadensersatz wegen Pflichtverletzung televant) bis 4 (sehr relevant)

u Participants 1 23 4 kA

§ 282 Schadensersatz statt der Leistung wegen Verletzung emner Pflicht |0 o o o | o
. nach § 241 Abs. 2

" Expe rtS fro m Ie g a-l d omain § 281 Schadensersatz statt der Leistung wegen nicht oder nicht wiege- |0 o o o | O
schuldet erbrachter Leistung

| L aw Stu d e ntS § 326 Befl‘eiuug von der Gegenleistung und Riicktritt beim Ausschluss |0 o o o |o
der Leistungspflicht
§ 1243 Rechtswidrige Verduferung Oooo oo

= 1 1 u Sab | e answers § 634 Rechte des Bestellers bei Mingeln Oooo oo
§ 1165 Freiwerden des Schuldners ooo oo
§ 283 Schadensersatz statt der Leistung bei Ausschluss der Leistungs- Oooo oo
pilicht
§ 437 Rechte des Kaufers bei Mingeln ooo oo
§ 78 Festsetzung von Zwangsgeld OO0 O|O
§ 312a Verhiltnis zu anderen Vorschriften Oooo oo
§ 284 Ersatz vergeblicher Aufwendungen ooo oo
§ 289 Zinseszinsverbot Oooo oo
§ 867 Verfolgungsrecht des Besitzers ooo oo
§ 825 Bestimmung zu sexuellen Handlungen Ooo oo
§ 678 Geschiftsfilhrung gegen den Willen des Geschiiftsheri Ooo oo
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Assessment TUN

= Results BGB § 280
= Ranking within methods works 40
. 3,5
= No method always superior to others 30
= Short texts seem to be better input 15
= NPChunk might have suffered from o0
short texts &
09@*

Q?’b

ETop3 MTop5 mTop10

BGB § 434 BGB § 985 StGB § 242
4,0 4,0 4,0
3,5 3,5 3,5
3,0 3,0 3,0
2,5 2,5 2,5
2,0 2,0 2,0
1,5 1,5 1,5
1,0 1,0 1,0
0,5 0,5 0,5
0,0 0,0 0,0
P N ] S R P
3 Q$o& g (‘}\OQ ert}o é,&é\\\ s {§0‘~
&0 6(/@ ®o‘ Q;zf’o Q;b"o
&0
ETop3 MTop5 mTop10 ETop3 MTop5 mTop1l0 ETop3 MTop5 mTop1l0

161219 Pickel Master’'s Thesis —Final Presentation © sebis 17



Assessment

= Results

= Mix of relevant and irrelevant paragraphs
= High interquartile range
= Whiskers span almost whole scale

= Highly relevant paragraphs are missing

BGB § 434
4,0
3,5
3,0 T
2,5
2,0
1’(5) T J. T .
® NE o o
‘«@o‘ QCQOQ b&(\ -\1-"*\\\
O % N e
'bco & >
N & N
&
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Conclusion & Outlook TUTI

= Conclusion

= Different similarity methods were implemented
= Easy addition of further methods due to architecture
= Computing similarities is time consuming
= No implemented method could outperfom the others

= Qutlook
= Further development of relatedness search in LEXIA
= Several subsequent research possibilities
» Reduce methods' time consumption, e.g. using parallelization
= Optimize search results of existing methods
= Add further methods
= Use more legal knowledge for similarity methods

= Results of assessment can be used as comparable figures
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Thank you for your attention!

Any Questions?
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