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Motivation

The German court systems is a central parts of the german society

Growing amount of manual and repetitive labor done by lawyers and judges

Reduced time for high quality work due to higher quantity of court rulings to analyzed and writen

Opportunities through the usage and enhancements of software and natural language processing

Goal: Improvement of the current digitalization for the german civil court system through...

* Automated legal consequence extraction from tenor texts

* Derivation of legal consequences using court ruling instance trains
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Research questions

RQ1: Which techniques & concepts, from Natural Language Processing in the context of
german (semi-) structured texts, can be used to automatically extract legal consequences

from a given tenor ?

RQ2: To what extent can the legal consequences from prior instances be derived by the
tenor from the last instance, and is it required to consider other parts of the court

rulings as well to make the derivation more accurate ?

Research approach taken — Design Science

* Construction of a text corpus
* Interviews with legal domain experts

* Evaluation of the artifacts/software build
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Related Work

Urchs et al. tried to classify different legal writing styles of lawyers using binary classification
algorithms. They also stated that the publicly available already annotated corpora of German legal
texts are rare.

Leitner et al. established a freely available dataset containing 705 documents were collected and
annotated for the task of Named Entity Recognition (NER), whereas 107 court decisions from seven
different courts allocated in Germany were collected.

Ashely et al. examined the question how information can be extracted from already made court rulings
and how these information can be used to predict the outcome of new law cases in terms of correct or
abstinent decisions made by the classifier.

PranckeviCius et al. presented a research paper comparing naive bayes, randomforest, decision tree
and support vector machines performance for the problem of multi class text classification. an interval
with minimum of 24.1% and an maximum of 58.5% of average accuracy.

© sebis



Outline

1. Motivation

2. Research Questions

3. Related Work

4. German Court System, Judge Interviews and Tenor Text Corpus
5. Court Ruling Pipeline & Evaluation Metrics

6. Results and Discussion

7. Conclusion and Future Work

8. References

© sebis



Domain Overview (l)

German Court System

e . - u . . 1
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Legende:
Die Pfeile zeigen die Rechitsmittel wie folgt an:

Berufung qﬂevision oder Rechlsbeschwerde—’ Sprungrevision
Die dargestellte Besetzung der Spruchkérper in Sirafsachen ist nur fur den Fall der Hauptverhandlung gegeben.

>

Besetzung richiet sich nach der jewelligen Anzanl der Senate.
Die Besetzung bestimmt sich nach der Zustandgket (Juristen und Technker).
Die Besetzung - In einigen Landem auch mit zwed ehrenamblchen Richtem - Ist landesrechilich gesegett.

5] Grundsatziich Entscheidung durch den Binzeinchiter, Aucn. §5 348, 348a ZP0.

10}

Bis 31.12.2002 entscheidet In bestimmien Verfahren das Gerchit In der Besetzung mit nur 2we! Benufsrnchiem
und Schoffen.

I Viarfahren (ber Benmungen gegen ain Urtal des e
azuzehen.

=t hin-
Besemnganha-ggmmrmg ung Schiwlenigielt der Sache.
Durch Landacgesetr kann bestimmt werden, dass die OLG fOr e Berufungen und Bechwenden gegen amfs-
tiiche Zustandig sind.
Enzeirichier in Sachen, de rechilich und nicit ing sind, wenn
di2 angefochiena Entscheidung von einem Binzeirichier erassen wurse munmmsmﬂamﬂnmrmpt—
sache verhandeit worden ist.
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Die Pfeile zeigen die Rechtsmittel wie folgt an:

Berufung _>Revision oder Rechtsbeschwerde————J» Sprungrevision

Die dargestellte Besetzung der Spruchkoérper in Strafsachen ist nur far den Fall der Hauptverhandlung gegeben.
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Ordentliche Gerichtsbarkeit
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,Court ruling instance train*
1. Instance: AG or LG
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References

* General court system in
Germany [BmJV1]
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Domain Overview (Il)
German civil court
system

,Court ruling instance train*
1. Instance: AG or LG

2. Instance: LG or OLG
3. Instance: OLG or BGH or BPG

References

General court system in
Germany [BmJV1]
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Domain Overview (lll) — German court ruling instance train

(Theory)

First Instance

AG (§ 23 GVG)

LG (§ 71 GVG)
ggf. KfH (§ 95 GVG)

(German: “Eingangsgericht”)

Appeal Revision Instance

— LG(§72GVG)

£. KfH (§ 100 GVG)
o “Na_ BGH
OLG (§ 119 Abs. 1 ¥ (55133 GVG, 542 ZPO)
Nr. 2 GVG)

Figure: General Instance Train occurrences

Source: Own illustration based on Mascholleck ZPO, Rn.13; 21. Auflage 2017
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Domain Overview (lll) — German court ruling instance train

(Practice)

First Instance

AG (§ 23 GVG)

LG (§ 71 GVG)
ggf. KfH (§ 95 GVG)

(German: “Eingangsgericht”)

Appeal

— LG(§72GVG)

\ ggf. KfH (§ 100 GVG)

OLG (5119 Abs. 1
Nr. 2 GVG)

Revision Instance

"N\ BGH

| 7 (§§ 133 GVG, 542 ZPO)

Figure: General Instance Train occurrences
Source: Own illustration based on Mascholleck ZPO, Rn.13; 21. Auflage 2017
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Domain overview (V) — Core constructs of interest

Court Ruling

RQ1 — Extraction of legal consequences

Tenor text

Legal
Consequences

(1)

RQ2 — Derivation of legal consequences

y
T%nor text

C#ourt Rulir{g

- E—
[/
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I/

1%t Instance

T%nor text

—
—_
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P
[/

[/
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2" |Instance

T%nor text
—
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C#ourt RuIir{g

[/
I/

3" Instance

(1)

TUTI

Urteilsaufbau
Urteilskopf (§ 3131 ZPO)

Urteilsformel (Tenor) (§ 313 | Nr. 4 ZPO)
u

| 1. Hauptsache | 2. Kosten des 3. Vorlaufige 4. Prozessualen
Rechtsstreits Vollstreckbarkeit Mebenentscheidungen
Tatbestand
(§ 3131 Nr. 5, 11 ZPO)
Entscheidungsgriinde
(§ 313 I Nr. &, lll ZPO)
References

* General court ruling structure [ZPO]
[Hofmann]

* General tenor structure [Kurpat]
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Domain overview (VI) — Interviews with german civil court judges

Interview Preparation: Interview Execution:

An amount of 119 civil court judges contact data was * Phone/Videocalls with the judges

prepared and contacted
* Recorded the interviews

5 particular judges responded and participated in the
interviews * Used the recordings to postprocess the insights

Guided interviews with prepared questionaire

Interview Results:

The questions were answered by judges aged 28 to 56.

The affinity towards technology and software was generally in the middle (3.5) on a numeric scale from 1 (low) to 5 (high)
Read approximately two to three court rulings completely throughout a work week and

Scan more than 20 court rulings on the average in a work week

Tenor and the legal consequences of the cases are not in their main focus.

Each of the interviews can be found in full length in the appendix of the bachelor thesis.

© sebis
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Domain overview (VII) — Tenor text corpus TLT

* The court ruling data were collected by crawler, manually
and mostly in .pdf file format

« 3030 tenor texts from court ruling documents were labeled for RQ1: ¢ 300 complete instance trains were collected
and labeled for RQ2:

696 BGH court rulings (PDF) 242 “BGH- OLG - LG” instance trains
1366 OLG court rulings (PDF) 48  “BGH - LG - AG” instance trains

434 LG court rulings (PDF)
442 AG court rulings (PDF)
92 KG court rulings (PDF) 10  “BGH - OLG - AG” instance trains

0 “OLG - LG - AG” instance trains

* Manual labeling using the labeling manual constructed by Ingo, lawyer and
me

* Tenor text data was stored insight an .xslx file(s) and parsed
(shown in the following slides)

© sebis 16
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Curt Rouling Pipeline

Domain Court Rulings
Undarstanding Exploration

Tesnoe

AN Praparabion
Prediction w

and
Evaluation

) Preprocessing
Court ruling and

corpus Feature
Engineering

==

Inspiration Source: Wirth, Rudiger, and Jochen Hipp - CRISP-
DM: Towards a standard process model for data mining
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Curt Rouling Pipeline

Interviews & Theory H Corpus Construction

Domain
Undearstanding Exploration

Court Rulings

Tesnoe

AL Fraparabion
Prediction

and
Evaluation

- Preprocessing
Court ruling and
corpus Feature a
Engineering

Modeling

© sebis



Tenor Preparation — Labeled Tenor text data for RQ1

A.1. Annotation manual

ANNOTIERUNGSKLASSEN

1. Hauptausspruch / Erfolgsaussicht:

E = Erfolg (Stattgabe der Klage, Aufhebung des Urteils...)

N = Nichterfolg (Abweisung als unbegriindet (erste Instanz), Zuriickweisung als
unbegriindet (Revision, Rechtsheschwerde), Verwerfung als unzulissig ...)-> hier kann
man weiter differenzieren

T = Teilerfolg (Teilabweisung)

V =Vorlage an EuGH

K = keine Entscheidung in diesem Verfahren (Aussetzung des Verfahrens)

NT (Kombinationen) = Nichterfolg und Teilerfolg (bei von Kliiger und Beklagtem
eingelegten Rechtsmitteln)

2. Kostenentscheidung

K =Kléger (Antragssteller) triigt Kosten des Verfahrens

B = Beklagter (oder Antragsgegner) trigt Kosten des Verfahrens
T = Kostenteilung

A =Kostenaufhebung

KK = keine Kostenentscheidung (es steht gar nichts dazu im Tenor ODER es bleibt
einem anderen Verfahren vorbehalten)

TUTI

[ Interviews & Theory —‘ Corpus Construction ™

%\ /A Y
\\ // gl
Praparation

Prediction
and 1
Evaluation N W
4 ;

A Preprocessing
Court ruling and

\
corpus Feature 2
\ Engineering

\ ,
~— Modeling | q-—»/

.3

3. Vollstreckbarkeit
VV = vorliufig vollstreckbar nach § 708 ZPO

VS = vollstreckbar gegen Sicherheitsleistung nach § 709 ZPO

VA = vollstreckbar mit Abwendungsmaglichkeit nach §§ 710, 711 S. 3 und 712

KE = keine Entscheidung
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Tenor Preparation — Labeled Tenor text data for RQ1

10

12

v 212
213
214
215

o216

v 587

« 588

1070
1071

L1072

3005
20086
2007
2008

L2009

v3763
2764

L2765

*3105
3106
3107
3108

1N

TG Court Ruling File Number Tenor Text Main Decision Cost Decision Enforceability
of tenor data

1|33 0 22637/14 |. Die Beklagten g B Vs
2(51 0 12/02 |. Die Klage wird |y K Vs
3l 077/14 Dlie I(Ialge wird N K VS
4[11 0 11/14 KfH LDie |k KK W
5|26 C 76/13 Die E?eklagtenl E B W
20515 O 50/15 Die Klage wird N K Vs
206|2 HKO 2542/14, 2 HK O |1. Die Klage wird N K VA
207|134 0 24/12 Die Klage wird N K Vs
208(1 0 147/11 Die Klage wird N K s
209(15 0 314/14 Die Klage wird N K Vs
5806 U 174/10 Die Berufung der [N B VA
58116 U 139/10 Die Berufung der [N B VA
1063(1 550/13 Die Berufungdes |N B W
1064(21568/13 1. Auf die Berufung |T B W
1065|510 25/13 Die Klage wird N K Vs
1998(IX ZR 128/12 Die Revision gegen [N B KE
19991 ZR 127/11 Auf die E T KE
2000(1X ZR 118/12 Die Revision gegen |N K KE
2001(1X ZR 103/13 Auf die Revision E KK KE
2002|1X ZR 80/13 Die Revision gegen [N K KE
2756(1-6 U 160/13, 6 U 160/13 | Die Berufung der N B VA
2757|15 U 61/09 Die Berufung der [N B 7
2758|7 U 49/09 Auf die Berufung |T B VA
3098(1-1 U 131/12, 1 U 131/12 |Auf die Berufung T B VA
309910 U 1933/10 I. Auf die Berufung |N K VA
3100|3 U 70/12 1. Die Berufung des [N K VA
3101|4 U 218/12 I. Auf die Berufung [N KK KE

TUTI

[~"""""Interviews & Theory ™ Corpus Construction ™1
Domain Gourt Rulings
S
/ M
— L2
P 5 Praparation
and
Evaluation
4
N . Preprocessing
Court ruling and \
corpus Feature (vl
Engineering
Modeling 2
[ 3
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Tenor Preparation — Labeled Instance train data for RQ2

Revisions Urteil Aktenzeichen
|1 ZR 138/16

| ZR 18/04
IV ZR 448/14
IX ZR 232/17
VIl ZR 175/14
KZR 65/12
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1ZR7/14
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1ZR 19/14
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1 ZR 69/08
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1ZR 74/12
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1 ZR 154/15
IX ZR 125/17
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| ZR 208/15
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7R NN NG
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G H 1
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6U161/02

1-20 U 110/14, 20 U 110/14*
12 U 8/17

255188/13

5 U 229/05

235343/13

16 U (Kart) 22/12
5U87/09

1-6 U 187/13, 6 U 187/13
55297/12

41U120/17*

I-6 U 182/16, 6 U 182/16
185413/13

3 U 49/16

3 U 49/16

6 U 56/03
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1-15 U 129/14, 15 U 129/14

QII1EE/M1
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Curt Rouling Pipeline — Tenor Preparation

* Checked crawled court rulings, manuall court ruling search using Juris.de

* Extracted the tenor text data into google spreadsheets

* Labeling of the tenor text data using the labeling manual
(constructed by Ingo & me using civil law literature)

Interviews & Theory Corpus Construction

=
aD
Prediction & Praparaion

and ‘.
Evaluation N i

4
A - Preprocessing
Court ruling and Y
corpus Feature 2 |
Engineering P4
Modeling q_-/
{ 3 ]
N
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Curt Rouling Pipeline — Preprocessing & Feature Engineering

* Removal of non ASCII| characters and etc

* Regular expression and german stop word removal
using NLTK corpus for german words

* SnowBall stemmer used for stemming of German words

* Frequency based feature creation (TF-IDF) — TF-IDF Features

N ot VECTOR SPACE
5 MODEL

Wl.jj:#‘i,j)(log (?) |
I sentence 2

sentence n

tf,, = number of occurrences of i in j term 1
df. = number of documents containing i
o ’f
N = total number of documents & sentence 1
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Curt Rouling Pipeline — Modelling

* Use the build feature vectors from the tenor text data and
given instances of main, cost and enforceability decision as labels
to build the classifiers

* Considered rule based approaches, multi class classification,

corpus

multi label classification and tenor text generation with similarity check using

given labels

* Went with the multi class classification approach with the following models

1. Linear Support Vector

2. Logistic Regression

3. (Multinomial) Naive Bayes
4. Random Forest
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Curt Rouling Pipeline - Prediction

* Trained the classifiers on training data set

* Predicted legal consequences of unseen test data
using the trained classifiers

* Made use of skicit learns build in classification report functionality for the split of
the datasets

* Stratification to build very similiar distributions of labels across the training and
test data sets

* Used cross validation with an folding factor of 10
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Curt Rouling Pipeline — Evaluation metrics

* Calculated the precision, recall, F1-score and accuracy of the

predictions made

* Focused on the outcome

of the F1-scores

* Also measured precision

and recall

precision * recall

Fp =2+ —
precision 4 recall

o TP
wecision =
precision TP+ FP
TP
recall =
TP + FN

corpus

* Calculated the accuracy scores, although it does not consider the tenor text

data distribution

* Calculated also the macro and micro averages of the multi class classification

for each tenor aspect
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(If enough Time) Short Demo: Input, Algorithm and Outcome
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Results — RQ1 — Extraction of legal consequences - ()

Linear Support Vector Classifier Logistic Regression Classifier

Results for Linear SVC Results for Logistic Regression
precision recall fl-score support precision recall fl-score support

Allowance of the lawsuit 0.95 0.83 .88 208 Allowance of the lawsuit 208
Dismissal of the lawsuit 0.92 ¥ .94 325 Dismissal of the lawsuit : 325
Partial allowance 0.84 0.89 .86 224 Partial allowance - . . 224

No main decision made 8.75 0.47 .58 19 No main decision made - . . 19

accuracy .90 776 accuracy 776
macro avg 0.86 0.79 .82 776 macro avg - . . 776
weighted avg 9.90 0.90 .90 776 weighted avg 0.89 : . 776

precision recall fl-score support precision recall fl-score support

Plaintiff bearing the costs 0.95 273 Plaintiff bearing the costs 0.89 8.95 0.91 273
Defendant bearing the costs z 0.91 E 212 Defendant bearing the costs .85 8.92 9.88 212
Cost sharing 2 0.84 £ 145 Cost sharing 0.87 e.77 0.82 145

Cost cancellation 2 0.73 E 11 Cost cancellation 1.00 0.09 0.17 11

No cost decision made , 0.95 g 135 No cost decision made 9.99 9.91 0.95 135

accuracy 776 accuracy 776
macro avg . . 776 _macro avg 0.92 e.73 776
weighted avg . . . 776 weighted avg 0.89 0.89 é 776

recall fl-score support precision recall fl-score support

Provisional Enforceability (PE) : 9.90 8.92 133 Provisional Enforceability (PE) .93 0.86 0.90 133
- . . PE against security deposit 0.97 0.95 0.96 123

PE against security deposit . 0.96 0.97 ] o
gProvisionallyyAvegtable : 9.99 8.99 279 Provisionally Avertable 0.98 1.00 .99 279
No enforceability decision made 9.97 9.96 241 No enforceability decision made 0.94 0.97 0.96 241

ccuracy 776
accuracy 8.96 776 £

macro avg 9.96 8.96 9.96 776 I it i g'gg ' - ;;2
weighted avg 9.96 .96 9.96 776 g g : . .

Micro averages for Random Forest Classifier — main, cost and enforceability decision Micro averages for Random Forest Classifier — main, cost and enforceability decision
Precision - Recall - F1 Score Precision - Recall - F1 Score

(0.8969072164948454, 0.8969072164948454, ©.8969072164948453, None) (0.8827319587628866, ©.8827319587628866, ©.8827319587628866, None)

(0.913659793814433, 0.913659793814433, 0.913659793814433, None) (0.8891752577319587, ©.8891752577319587, ©.8891752577319587, None)

(0.9639175257731959, 0.9639175257731959, 0.9639175257731959, None) (0.9600515463917526, 0.9600515463917526, 0.9608515463917526, None)




Results — RQ1 — Extraction of legal consequences (ll)

Multinomial Naive Bayes Classifier Random Forest Classifier

Results for Multinomial Naive Bayes Classifier Results for Logistic Regression
precision recall fil-score support precision recall fl-score support

Allowance of the lawsuit 0.80 0.68 208 Allowance of the lawsuit 288
Dismissal of the lawsuit 0.87 . 0.91 325 Dismissal of the lawsuit ’ v . 325
Partial allowance 8.66 . 8.71 224 Partial allowance < ) ’ 224

No main decision made 1.00 . 0.42 19 No main decision made ’ 3 ; 19

accuracy ) accuracy 776
macro avg 0.83 - - 776 macro avg . . . 776

weighted avg 9.80 . . 776 weighted avg 0.89 ; . 776
precision recall fil-score support precision recall fl-score support

Plaintiff bearing the costs - - 0.85 273 Plaintiff bearing the costs 8.89 8.95 0.91 273
Defendant bearing the costs . . a.77 212 Defendant bearing the costs 0.85 0.92 0.88 212
Cost sharing . . 0.75 145 Cost sharing 0.87 0.77 0.82 145

Cost cancellation . . 0.00 alil Cost cancellation 1.00 0.09 0.17 a5l

No cost decision made c 0.86 135 No cost decision made 0.99 0.91 9.95 135

accuracy 5 776 accuracy 776
_macro avg . 776 macro avg 0.92 .73 776
weighted avg g g . 776 weighted avg 0.89 0.89 : 776

precision recall support precision recall fl-score support

Provisional Enforceability (PE) 133 Provisional Enforceability (PE) 0.93 0.86 0.90 133
PE against security deposit . . . 123 PE against security deposit 08.97 0.95 9.96 123
Provisionally Avertable 279 Provisionally Avertable 0.98 1.00 0.99 279

No enforceability decision made - : c 241 No enforceability decision made 8.94 0.97 8.96 241

accuracy 776 accuracy 776
macro avg o o e 776 macro avg 0.95 . 776
weighted avg . 776 weighted avg - 8.96 5 776

Micro averages for Multinomial Naive Bayes Classifier - main, cost and enforceability decision Micro averages for Random Forest Classifier — main, cost and enforceability decision
Precision - Recall - F1 Score Precision - Recall - F1 Score

(9.788659793814433, 0.788659793814433, 0.788659793814433, None) (0.8878865979381443, ©.8878865979381443, 0.8878865979381443, None)

(9.8067010309278351, ©.8067010309278351, ©.80670108309278352, None) (0.8904639175257731, B.8904639175257731, 0.8904639175257731, None)

(9.8891752577319587, ©.8891752577319587, 0.8891752577319587, None) (0.9536082474226805, 0.9536082474226805, 0.9536082474226805, None)




Results — RQ2 — Derivation of legal consequences (LC) (I)

Linear Support Vector Classifier from the 3™ Instance tenor text. . .

Derivation of the 2" Instance LC Derivation of the 1% Instance LC

Results for Linear SVC predicting the legal conseguences from the appeal instance court ruling Results for Linear SVC predicting the legal consequences from the first instance court ruling
precision recall fl-score support precision recall fl-score support

Allowance of the lawsuit 0.10 ; .15 9 Allowance of the lawsuit 8.24 8.47 .31 17
Dismissal of the lawsuit 0.60 . A 36 Dismissal of the lawsuit 0.50 0.38 43 32
Partial allowance 0.50 . .37 27 Partial allowance 8.27 08.19 .22 21

No main decision made 0.00 . .00 1 No main decision made 0.08 0.00 .09 3

accuracy .36 73 accuracy .33 73
macro avg 0.30 5 .25 73 macro avg .25 8.26 .24 73
weighted avg 0.49 1 .40 73 weighted avg 0.35 8.33 .32 73

precision recall fl-score support precision recall fl-score support

Plaintiff bearing the costs .58 .22 .32 32 Plaintiff bearing the costs .50 .25 .33 32
Defendant bearing the costs .50 43 A 21 Defendant bearing the costs .60 41 49 22
Cost sharing .0e .86 .12 16 Cost sharing .ee .ee .ee 15

Cost cancellation .00 .00 .00 1 Cost cancellation .00 .08 .00 1

No cost decision made .05 .67 .09 3 No cost decision made .e8 .08 .15 3

accuracy .26 73 accuracy .27 73
macro avg .43 .28 ] 73 macro avg 24 .33 .19 73
weighted avg .62 .26 .30 73 weighted avg .48 .27 .3e 73

precision recall fl-score support precision recall fl-score support

Provisional Enforceability (PE) 0.00 0.00 .ee & Provisional Enforceability (PE) 0.00 g.ee .00 2
PE against security deposit 8.00 0.00 .ee 2 PE against security deposit 6.00 6.ee .ee 48
Provisionally Avertable 0.00 0.00 .ee 65 Provisionally Avertable 0.00 0.00 .ee 19

No enforceability decision made 8.e3 1.08 .05 2 No enforceability decision made 0.05 1.00 .10 4

accuracy .03 73 accuracy .05 73
macro avg .01 73 macro avg .03 73
weighted avg .08 73 weighted avg .81 73




Results — RQ2 — Derivation of legal consequences (LC) (lI)

Logistic Regression Classifier from the 3" Instance tenor text. . .

Derivation of the 2" Instance LC Derivation of the 1% Instance LC

Results for Logistic Regression Classifier predicting the legal consequences from the appeal instance court ruling Results for Logistic Regression Classifier predicting the legal consequences from the first instance court ruling
precision  recall fl-score support precision  recall fl-score support

Allowance of the lawsuit 6.11 0.44 0.18 9 Allowance of the lawsuit 8.25 8.53 0.34 17
Dismissal of the lawsuit 8.61 9.39 0.47 36 Dismissal of the lawsuit 8.50 8.34 AN 32
Partial allowance 8.57 9.30 8.39 27 Partial allowance 8.20 8.14 8.17 21

No main decision made 0.00 9.80 0.00 1 No main decision made 8.00 8.00 0.00 3

accuracy 0.36 73 accuracy 8.32 73
macro avg 8.32 8.28 8.26 73 macro avg 8.24 8.25 8.23 73
weighted avg 8.53 0.36 0.40 73 weighted avg 8.33 8.32 8.31 73

precision  recall fl-score support precision  recall fl-score support

Plaintiff bearing the costs 8.75 0.19 6.30 32 Plaintiff bearing the costs 8.50 9.22 8.30 32
Defendant bearing the costs 6.53 0.48 6.50 21 Defendant bearing the costs 8.56 A 8.47 22
Cost sharing 1.00 0.06 9.12 16 Cost sharing 0.00 .00 0.00 15

Cost cancellation 0.00 9.00 0.00 1 Cost cancellation 8.00 0.00 8.00 1
No cost decision made 0.07 1.00 8.12 3 No cost decision made 0.e7 1.00 8.13 3

accuracy 8.27 73 accuracy 8.26 73
macro avg 8.47 8.35 8.21 73 macro avg 8.23 8.33 8.18 73

weighted avg 0.70 0.27 .81 73 weighted avg .39 0.26 0.28 73
precision  recall fl-score support precision  recall fl-score support

Provisional Enforceability (PE) 0.0 0.0 0.0 4 Provisional Enforceability (PE) 0.00 0.00 0.00 2

PE against security deposit 6.0 e.00 @.00 2 PE against security deposit 0.00 0.00 0.00 48

Provisionally Avertable @.e0 e.0@ @.e0 65 Provisionally Avertable 0.00 0.00 0.00 19
No enforceability decision made e.e3 1.00 0.5 2 No enforceability decision made 0.95 1.00 0.10 4

accuracy .03 73 accuracy 0.05 73

macro avg 08.01 73 macro avg 8.83 73
weighted avg 0.e0 73 weighted avg 0.01 73




Results — RQ2 — Derivation of legal consequences (LC) (lI)

Multinomial Naive Bayes Classifier from the 3™ Instance tenor text. . .

Derivation of the 2" Instance LC Derivation of the 1% Instance LC

Results for Multinomial Naive Bayes Classifier predicting the legal consequences from the appeal instance court ruling Results for Multinomial Naive Bayes Classifier predicting the legal consequences from the first instance court ruling
precision  recall fl-score support precision  recall fl-score support

Allowance of the lawsuit 0.14 0.44 0.21 9 Allowance of the lawsuit 8.24 8.47 8.32 17
Dismissal of the lawsuit 0.56 0.39 0.46 36 Dismissal of the lawsuit A 8.34 0.40 32
Partial allowance 9.58 A 0.48 27 Partial allowance 8.18 8.14 8.16 21

No main decision made 9.00 0.00 0.00 1 No main decision made 8.00 8.00 0.00 3

accuracy 0.40 73 accuracy 8.30 73
macro avg 8.32 8.31 0.29 73 macro avg 8.22 8.24 8.22 73
weighted avg 8.51 0.40 0.43 73 weighted avg 8.32 0.30 0.30 73

precision  recall fl-score support precision  recall fl-score support

Plaintiff bearing the costs .67 0.19 0.29 32 Plaintiff bearing the costs 9.38 0.16 0.22 32
Defendant bearing the costs 8.47 8.43 8.45 21 Defendant bearing the costs 0.50 A 0.45 22
Cost sharing 1.00 8.12 8.22 16 Cost sharing 0.00 .00 0.00 15

Cost cancellation 0.0 0.80 0.60 1 Cost cancellation 0.00 0.00 0.00 1

No cost decision made .87 1.e8 0.13 3 No cost decision made .85 0.67 .09 3

accuracy .27 73 accuracy 0.22 73
macro avg 8.44 8.35 6.22 73 macro avg 8.19 8.15 73

weighted avg .65 0.27 8.31 73 weighted avg 0.32 0.24 73

precision  recall fl-score support precision fl-score  support
Provisional Enforceability (PE) 0.00 8.00 9.00 A
PE against security deposit 0.00 8.60 9.00 2
Provisionally Avertable 0.00 8.60 9.00 65

No enforceability decision made 8.03 1.00 9.05 2

Provisional Enforceability (PE) 0.00 8.00 2
PE against security deposit 0.00 8.00 48
Provisionally Avertable 0.00 8.00 19

No enforceability decision made 0.85 8.10 4

accuracy 8.83 73
macro avg 8.01 73
weighted avg 9.00 73

accuracy 8.05 73
macro avg 8.03 73
weighted avg 8.01 73




Results — RQ2 — Derivation of legal consequences (LC) (IV)

Random Forest Classifier from the 3™ Instance tenor text. . .

Derivation of the 2" Instance LC Derivation of the 1% Instance LC

Results for Random Forest Classifier predicting the legal consequences from the appeal instance court ruling Results for Random Forest Classifier predicting the legal consequences from the first instance court ruling
precision recall fl-score support precision recall fl-score support

Allowance of the lawsuit 8.12 8.44 8.20 9 Allowance of the lawsuit 8.21 8.41 .27 17
Dismissal of the lawsuit 8.54 8.36 8.43 36 Dismissal of the lawsuit 8.48 8.38 42 32
Partial allowance 8.53 8.30 8.38 27 Partial allowance 8.21 8.14 A7 21

No main decision made 8.00 8.00 0.00 1 No main decision made 0.00 0.00 .08 3

accuracy 0.34 73 accuracy .38 73
macro avg 8.30 0.28 8.25 73 macro avg 08.23 8.23 .22 73
weighted avg 8.48 8.34 8.38 73 weighted avg 0.32 0.30 .30 73

precision recall fi-score support precision recall fl-score support

Plaintiff bearing the costs 8.64 .22 .33 32 Plaintiff bearing the costs 8.50 .25 .33 32
Defendant bearing the costs 0.50 43 46 21 Defendant bearing the costs 0.56 A1 47 22
Cost sharing 1.00 .86 .12 16 Cost sharing 0.00 .08 .08 15

Cost cancellation 6.08 .80 .08 1 Cost cancellation 8.00 .08 .08 1

No cost decision made 6.05 .67 .09 3 No cost decision made 8.08 .00 il 3

accuracy .26 73 accuracy .27 73
macro avg 0.44 .28 .20 73 macro avg 8.23 .33 .19 73
weighted avg 0.64 .26 .30 73 weighted avg 0.39 .27 .29 73

precision recall fl-score support precision recall fl-score support

Provisional Enforceability (PE) 0.080 8.00 8.00 4 Provisional Enforceability (PE) 8.00 8.00 0.00 p
PE against security deposit 0.00 8.00 8.00 ] PE against security deposit 8.00 8.00 0.00 48
Provisionally Avertable 8.00 8.00 8.00 65 Provisionally Avertable 8.00 8.00 0.00 19

No decision made 0.83 1.00 8.05 2 No enforceability decision made 8.085 1.00 8.10 [A

accuracy 9.83 73 accuracy 9.85 73
macro avg 8.0e1 73 macro avg 0.83 73
weighted avg 8.00 73 weighted avg 8.01 73




Results

* Need for reduction of manual labor and supportive tool verified through judges interviews

* Extraction of legal consequences from the tenor text through multi class
classification works well

* Derivation of legal consequences from the revision instance performs bad using
only tenor text data

© sebis
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Discussion

* More intelligent searching and filtering functionalities would be helpful for legal
domain experts, e.g. Juris.de

* Considering other parts of a court ruling will be needed for the derivation of legal
consequences

* More advanced machine learning approaches like LSTM, Transformer or Few
Shot Learning could be benefitial for the extraction of legal consequences from
tenor text

© sebis
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Conclusion

Established baseline classifiers work well for the extraction of legal consequences (RQ1)

Classifiers performed not good for the derivation of the legal consequences (RQ2)

Further consideration of other court ruling parts needed for the derivation of legal
consequences

Interview results showed that the tenor is not often needed in practice by judges

© sebis
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Future Work

* Extraction of legal consequences could be done
by text generation and text similarity checks

* Using BERT models specific to legal domain
like LegalBERT for text generation
with One Shot Learning (Siamese Network)
for text similarity checks

* Court ruling pipeline could be extended
to deliver new insights back
to the domain continuously

Domain
Deploymant Understanding

Prediction
and

Evaluation

.

5N\ S/

F'mparatm

: }

Preprocessing
Court ruling and

corpus Feature
Engineering

Pradiction ‘_’/
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Thank you for your attention !

Suggestions ?

Questions ?

Remarks/Feedback/Opinions ?
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