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Zusammenfassung

Gerichtliche Entscheidungen enthalten eine hohe Dichte an Informationen. Die-
se Informationen gliedern sich grob in zwei Kategorien: Semantische Informa-
tionen, die sich durch Zusammenhänge und Aussagen von Sätzen ergeben.
Und Metadaten - im Sinne von übergeordneten Eigenschaften des Inhalts des
Dokuments - wie zum Beispiel Veröffentlichungsdatum oder Aktenzeichen. We-
der die semantischen Informationen noch die Metadaten werden von den un-
terschiedlichen Gerichten digital in strukturierten Formaten geliefert. Da, im
Zeitalter von automatischer elektronischer Datenverabeitung, eine solche Dar-
bietung von Informationen, die Arbeitsabläufe und Prozesse in denen gericht-
liche Entscheidungen involviert sind, entscheidend vereinfacht, bieten einige
Verlage bereits Entscheidungen in aufgearbeiteter Form an. Diese Aufarbei-
tung geschieht allerdings in der Regel manuell und in von Verlag zu Verlag
uneinheitlichem Format.

Diese Thesis untersucht die technischen Möglichkeiten und Schwierigkeiten,
einen definierten Teil dieser Aufarbeitung deutschsprachiger Gerichtentschei-
dungen, maschinell vorzunehmen. Es wird eine eigene Implementiertung vor-
gestellt und bewertet, die aus einem Volltext, definierte Informationen extra-
hiert. Die anvisierten Informationen sind die der Kategorie der Metadaten.
Dazu kommen regelbasierte Verfahren, sowie trainierte Modelle zum Einsatz.
Des Weiteren werden die gerichtlichen Entscheidungen unterschieden, je nach
dem ob sie zu einem Zivilprozess oder ein Strafprozess gesprochen wurden, um
anschließend eine Segmentierung vornehmen zu können. Die Unterscheidung
ist erforderlich, da sich Strafprozessordnung und Zivilprozessordnung vom syn-
taktischen Aufbau her unterscheiden und daher unterschiedliche segmentiert
werden müssen. Dazu kommt maschinelles Lernen zum Einsatz. Bereits er-
wähnte manuell aufgearbeitete Entscheidungen dienen dazu als Trainingsda-
ten für das maschinelle Lernen, sowieso als Vergleichswerte für Bewertung des
Leistung der Implementierung.
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Es zeigt sich, dass das Extrahieren von Metadaten aus dem Kopf der Ent-
scheidung durch regelbasierte Verfahren, als auch das Klassifizieren einzelner
Segmente und Paragraphen erfolgsversprechend ist.

Abstract

Legal judgments contain lots of information. This Information can be rough-
ly divided into two categories: Semantic information, which is in context and
conclusions. And metadata - like general properties of the documents content -
for example publishing date or reference number. Neither semantic information
nor metadata are provided as digitally structured data formats. Given that, in
the era of automatic electronic data processing, such a presentation of infor-
mation poses a significant advantage for workflows involving legal judgments,
some publishers provide judgments already processed for machine-readability.
This processing - however - usually happens in manual labor, and results differ
in format from publisher to publisher.

This thesis examines the technical possibilities and difficulties of doing a defi-
ned subset of the processing of German legal judgments automatically. It pres-
ents and benchmarks an implementation of a program, that extracts defined
subset of information from legal judgment provided as plain-text. Die targeted
pieces of information are from the category metadata. Rule-based approaches,
as well as trained models are to be applied. Furthermore judgments get divided
into categories ’civil law’ and ’criminal law’, so afterwards a segmentation can
be done. The distinction is necessary, because ’civil law’ and ’criminal law’
differ regarding segmentation. Machine learning is used for segmentation and
classification of sentences. Earlier mentioned manually processed judgments
serve as training data for machine learning, as well as for determining of per-
formance of the implemented program.

The results show that the extraction of metadata from the header of the
judgment via rule-based approaches, as well as the classification of paragraphs
and segmentation performs well.
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1. Introduction

1.1. Motivation

For most industries the advantages of digitization are obvious. Most sectors
have already been transformed to benefit from technology. Gathering Infor-
mation has never been easier as now; in the era of search engines and online
encyclopedias. Information retrieval is key to improve the efficiency in every
sector of economics, industry and public services. German legal sector however
seems to be a little underdeveloped and backward regarding keeping up with
newest technology to spice up their workflows. There might be manifold reason
for this issue, one of them probably is that the revenue model of legal firms
mainly depends on billable hours, so that more efficient use of labour time, not
directly leads to an increase in revenue.1 Moreover, the other participant in
legal practice are courts and other public authorities, who might experience -
lacking market competition - less urgency to leave their well-known, traditional
way to tackle workload, and to adapt to digital work processes.

Another reason is kind of a cold start problem: the lack of public data sources
for legal documents. For example few courts publish their decisions and if they
do, they are mostly published in an unstructured format like PDF and when
published in XML, the used XML scheme provides only very little structural
elements [Ey19, 1.1 Motivation]. (There are some private publishers that pu-
blish more precisely structured judgments; more information in 3.) Although
few structure is provided in the plain-text judgements, there is only limited
variation regarding layout, used syllabus and sentence structure [SHS11]. The
reason for this is the German Code of Civil Procedure (§313 ZPO) respec-
tively German Code of Criminal Procedure (§267 StPO); laws which regulate
the content and structure of German judgments.

1https://www.bucerius-education.de/fileadmin/content/pdf/studies_
publications/Legal_Tech_Report_2016.pdf

1

https://www.bucerius-education.de/fileadmin/content/pdf/studies_publications/Legal_Tech_Report_2016.pdf
https://www.bucerius-education.de/fileadmin/content/pdf/studies_publications/Legal_Tech_Report_2016.pdf


1. Introduction

From the users point of view this situation is unsatisfying. An important and
time-consuming part of legal work is research. For example to evaluate cases
lawyers have to scan through existing documents and investigate if those do-
cuments have relevance for the current case. If those amount of documents
could be reduced by filtering irrelevant ones, the efficiency of the lawyers rese-
arch could be significantly increased. The filtering could happen by restricting
publishing date or applied laws, for example. Those are two of the identified
metadata items, that can be automatically extracted.

1.2. Aim of the Thesis

An implementation should be done that takes raw judgments as plain text4,
as they would come traditionally from the court, and outputs the identified
metadata items as human- and machine-readable structured data (JSON).

Furthermore following research questions will be discussed in this thesis.

• What is the structure of German legal judgment?

It is crucial for extraction to gather knowledge about the structure of the docu-
ment. On the one hand, most metadata items are located at specific positions,
so this structural information could be used, on the other hand, some metada-
ta items might be dependant on others, this dependency could serve as a hint
for other metadata items.

• How can manually processed judgments be used for performance evalua-
tion and machine learning?

First processed judgments from publishers might serve as in ideal source for
labeled data that could be used for supervised machine learning. Moreover this
labeled data can be use to measure the performance of the implementation.

• What metadata should be extracted?

What is the crucial information existent in every German legal judgment. And
is extraction feasible and beneficial.
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1. Introduction

For each of the identified metadata item to extract: What existing technolo-
gy and approach could be used. And if there are more than one promising
candidate, discuss advantages and disadvantages.

• Evaluation: How good does it perform?

For each approach there will be a performance assessment or evaluation.

1.3. Structure of the Thesis

In the beginning a brief discussion about different types of information extrac-
tion (IE) technologies, namely rule-based and machine learning, will be held.
And their respectively advantages and disadvantages in different fields will be
briefly outlined.

Next chapter is a about the scope of the thesis: There are many topics that
have to be tackled to provide a fully fledged solution to extract metadata from
judgments, which would include OCR, plaint text extraction from different file
formats (PDF, RTF), sentence boundary detection (SBD) and definition of a
well defined output format that users and institution could agree on [GB14].
Each of these topics is worthy plenty of study and discussion on its own; so
this will not be covered.

Furthermore, the data source from publishers is analyzed, and it is explained
how this data is further processed so it can serve as a base for machine learning
and as performance measure.

Essentially this thesis has got a section for each of the identified metadata
items respectively metadata types. Each of these sections explains the technical
possibilities, the implemented solution and performance measures.

1.4. Prerequisites

Basic knowledge of core concepts of XML, Regex and machine learning are
beneficial at some sections.

3



2. Rule-based Approaches vs. Machine
Learning

Pros Cons

Rule-based

Declarative Heuristic
Easy to comprehend Requires tedious manual labor
Easy to maintain
Easy to incorporate
domain knowledge
Easy to trace and fix
the cause of errors

ML-based

Trainable Requires labeled data

Adaptable Requires retraining for
domain adaption

Reduces manual effort Requires ML expertise to
use or maintain
Opaque

Tabelle 2.1.: Pros and cons of ML and rule-based Approaches
[LCR13, Pros and cons]

Approaches to structure textual data fall in two main categories: rule-based
(knowledge-based) approaches and machine learning (ML) (statistical). Each
of those kinds exhibit their strengths in specific domains. [Wa17]

Rule-based approaches tend to have difficulties with linguistic variations and
vocabulary variety [Wa17]. Fortunately there is only limited variation regar-
ding layout, used syllabus and sentence structure [SHS11]. The reason for this
is the German Code of Civil Procedure (§313 ZPO) respectively German Code
of Criminal Procedure (§267 StPO): laws which regulate the content and struc-
ture of German judgments.

Extracting metadata items from legal judgments that are located in the header
section of the judgment (for simplicity and readability refered to as Rubrum
in the rest of the thesis, even if it might not be regarded as entirely correct by

4



2. Rule-based Approaches vs. Machine Learning

definition) and extracting references to laws and cites from other judgments
are tasks that can be tackled with both approaches. Classifying a paragraph
or a sentence to decide to which segment it belongs, seems to fit the strengths
of machine learning.
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3. Source Data

As mentioned beforehand some publishers provide processed judgments. De-
pending on the publisher they differ in presentation. Following these publishers
and their format of processed judgments is briefly presented and evaluated re-
garding usefulness for this thesis.

3.1. Otto Schmidt

Otto Schmidt is a leading german publisher and supplier for specialist literature
for lawyers, tax consultants and accounts.2 They publish judgments in maga-
zines, and provide a those judgments in a steady proprietary XML format.
Some of those judgements went through editorial processing and shortening
(MDR3.1.2), some are complete 3.1.1.

3.1.1. Rechtsprechung

There is huge number of these kind of processed judgments. They came in
large XML files, which contained multiple judgments and other articles of
Otto Schmidt at once. For easier handling the relevant judgements have been
separated to single XML files each, resulting in 66011 single judgments. The
structure of the XML is shown in table 3.1.2.

3.1.2. MDR

2https://www.otto-schmidt.de/

6
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3. Source Data

Listing 3.1: Otto-Schmidt XML format for full judgment (shortened. Omitted
content marked with ’...’

1 <ENTSCHEIDUNG ...>
2 ...
3 <NORMENKETTE \>
4 <LEITSATZ>
5 <GERICHT>BVerwG</GERICHT>
6 <ENTSCHEIDUNGSTYP>Beschluss</ENTSCHEIDUNGSTYP>
7 <DATUM>
8 <JAHR>2014</JAHR>
9 <MONAT>09</MONAT>

10 <TAG>23</TAG>
11 </DATUM>
12 <AKTENZEICHEN>1 A 1.14</AKTENZEICHEN>
13 <ENTSCHEIDUNGSFORMEL>
14 ...
15 </ENTSCHEIDUNGSFORMEL>
16 <TATBESTAND>
17 ...
18 </TATBESTAND>
19 <GRUENDE>
20 ...
21 </GRUENDE>
22 </ENTSCHEIDUNG>

These judgements went through editorial processing. The meta data is useful
for evalution of performance, the contents of the segments like decision (Ten-
or/Entscheidungsformel), facts(Tatbestand), reasons(Gruende) are shortened,
so not suitable as input for ML to when ML trained model is to be used on
unprocessed texts.

3.2. Justiz.de/Juris

3 This is a mutual service from Federal Ministry of Justice, the Federal Office of
Justice and the federal courts, as well as some Land Administrations of Justice.
These are in a processed plain text representation, that seem to be fitted for
reading on a computer screen, and lacking the traditional elements that define
judgments like the phrase “Im Namen des Volkes”. The design beeing steady in

3https://justiz.de/onlinedienste/rechtsprechung/index.php
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3. Source Data

these documents, it would be a rather easy task to project this representation
into another representation by simple rule-based approaches. So these do not
qualify as judgments to use as input 4, because they are not in the format that
the implementation is aimed at. The exact number of judgments is not easy
to be evaluated because they are spread about the different websites of each
court and/or federal state 3.1.

Abbildung 3.1.: Header of the processed judgment from Justiz.de

3.3. Gesetze-Bayern.de

Gesetze-Bayern4 is an initiative of Bavarian state chancellery in cooperation
with the publisher C.H.Beck. They provide judgments from courts of the Land
of Bavaria, as PFD, RTF and XML. The XML files contain similar structure
like the ones from Otto-Schmidt. So they would be suitable for training and
evaluation of performance. Shortened example XML in Listing 3.3

Listing 3.2: Gesetze-Bayern/Beck C.H. XML format for full judgment (shor-
tened. Omitted content marked with ’...’

1 <metadaten>
2 <aktenzeichen ersatz="13U407118">13 U 4071/18</aktenzeichen>
3 <doktyp>Endurteil</doktyp>
4 <entsch−datum ersatz="20200205">2020−02−05</entsch−datum>
5 ...
6 <gericht>
7 <gerid>OLGMUENCHEN</gerid>
8 <gertyp>OLG</gertyp>
9 <gerort>München</gerort>

10 </gericht>
11 <norm>

4https://www.gesetze-bayern.de/

8
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3. Source Data

12 <normabk></normabk>
13 <normgliederung>
14 <enbez>BGB ğ 31, ğ 823 Abs. 2</enbez>
15 </normgliederung>
16 </norm>
17 <norm>
18 <normabk></normabk>
19 <normgliederung>
20 <enbez>StGB ğ 263</enbez>
21 </normgliederung>
22 </norm>
23 <schlagwort>...</schlagwort>
24 <schlagwort>...</schlagwort>
25 <spruchkoerper>13. Zivilsenat</spruchkoerper>
26 <vorinstanz>
27 <az>1 O 744/17</az>
28 <datum>2018−10−25</datum>
29 <doktyp></doktyp>
30 <gericht>
31 ...
32 </gericht>
33 </vorinstanz>
34 </metadaten>
35 <textdaten>
36 <tenor>
37 ...
38 </tenor>
39 <gruende>
40 ...
41 </gruende>
42 <kurztext−land>
43 ...
44 </kurztext−land>
45 < titelzeile >
46 ...
47 </ titelzeile >
48 </textdaten>

9



3. Source Data

3.4. Bundesgerichtshof/Feder Court of Justice

The German Federal Court of Justice publishes a part of its judgments online
5 since the year 2000. Apparently no publisher was involved and no editorial
processing happened to this documents. This way they serve as the basis for
structural skeleton of the (generated) input judgments 4. Unfortunately the
plain text recovering from the PDF files is not possible without artifacts. Even
the best performing libarary (apache tikaparser 6) could not retrieve plain text
without the following issues:

• Irregular whitespaces in reference numbers etc. 3.4
1 E n Z R
2 1 3 / 1 4

• Additional linebreaks 3.4

• Numbers of list elements appear away from their associated sentences
3.4

• Linebroken sentences

1 c) ğ 24 Abs. 3 NAV lässt sich auch nicht eine Pflicht des Netzbetreibers
2

3 entnehmen, einem Verlangen des Lieferanten unter den dort genannten Vor−
4

5 aussetzungen nachzukommen.
6

7 11
8

9 12
10

11 13
12

13 14
14

15 15
16

17

18

19 − 7 −

5https://www.bundesgerichtshof.de/
6https://tika.apache.org/1.18/api/org/apache/tika/parser/pdf/PDFParser
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3. Source Data

Source XML Unprocessed
plain text

Number
of documents Use for thesis

Otto-Schmidt
MDR ✓ x 7 203 metadata

Otto-Schmidt
Rechtssprechung ✓ x 66 011 metadata

plain text
Gesetze-Bayern ✓ x 31 656 metadata

BGH x ✓ 7196
Structure of
plain text
judgments

Justiz.de / Juris x x ? x

Tabelle 3.1.: Summary of examined sources

The issues of the surplus linebreaks and numbers in their own numbers, could
be solved by Regex. But for the segmentation whole sentences should be needed
to perform reliably. But Sentence Boundary Detection (SBD) is topic on its
own, that is not in the scope of this thesis. See [Mo19]

Listing 3.3: Pseudocode how to remove linebroken words, page numbers and
replace multiple spaces

1 re . replace(r ’−(\n)+|− [0−9]+ −’, ’’, input)
2 re . replace(\s\s+, ’ ’ , input)

11



4. Input

So, that the available sources are inspected, the question arises which of them
is best to use for input of the program. Since there is no plain text without
the sentence boundary issue, and it is desired to already have a solution, to
validate the results against, for each input judgement, the idea in this thesis is
to generate input data from the already labeled XML files. So from each XML
judgment there exists a projection into a

• labeled form, that can be used as training and test data

• plain text form that is used as input for the program

4.1

XML

Plain text

Labeled data

IE Program

Domain 
Knowledge

Rule-based approaches

ML Model

Training data

Test data

Extracted 
metadata/
Segments

Evaluation Benchmark

Json

Abbildung 4.1.: Usage and flow of input
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4. Input

1 template = """
2 {RUBRUM}
3

4 {LEITSATZ}
5

6 {ENTSCHEIDUNGSFORMEL}
7

8 {TATBESTAND}
9

10 {GRUENDE}
11

12 {NAMEN}
13

14 {VORINSTANZEN}
15 """ ,

Abbildung 4.2.: Example template for a generated judgment. There were mul-
tiple different templates used, for judgments under SPO Tat-
bestand does not exist, further explanation can be found at
5.6.2

As we assume a perfect sentence boundary detection for the scope of the the-
sis, this plain text form emulates the SBD, meaning: Each Sentence of the
judgments has got a single line, so sentencization can be simplified to just
split lines. In non-anonymized real-world judgments the rubrum also contains
the involved parties. Because published documents are always anonymized, the
section of the involved party is entirely skipped and ignored by the thesis.

Vocabular definition for readability in this thesis: “Rubrum” will be used as
term for the entire header of the judgment, containing the issuing court, “Im
Namen des Volkes” and similiar entry formulas, type of judgment, date, refe-
rence number, applied laws.

13



4. Input

1 rubrum_template = """
2 {GERICHT}
3

4 {EINGANGSFORMEL}
5

6 {ENTSCHEIDUNGSTYP}
7

8 {AKTENZEICHEN}
9 Verkündet am:

10 {DATUM}
11 {NAME}
12 Justizangestellte
13 als Urkundsbeamtin
14 der Geschäftsstelle
15

16 {TITEL}
17

18 Nachschlagewerk: ja
19

20 BGHZ: ja
21

22 BGHR: ja
23

24 {NORMENKETTE},

Abbildung 4.3.: Example template for a generated Rubrum. There were mul-
tiple different templates used, differing in plausible positions
of the placeholders and the fixed parts of the text.
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5. Implementation

This chapter describes the implementation of the information extraction soft-
ware.

Code is written in Python. Python was chosen, because it comes with an ex-
tensive library ecosystem, for example sklearn and spaCy. Both were used to
implement the metadata extraction module. Furthermore python is represen-
ted by a large community, and is well understood by everybody contributing
in this field of research.

Like depicted in 5.1 there are two different pipelines. The extraction of single
metadata items uses the spaCy document model. The Segmentation is handled
as a classification problem. The main idea is, that the plain text can be split
to fragments, so that each of those fragment does only belong to one segment.
This way each of those fragments can be run through an classifier, and so
be assigned a label. Then, even if this classification fails on some of those
fragments, domain knowledge can be applied: The order of segments is fixed
and known (5.6.3) The details are explained in 5.6.

5.1. Reference Number/Aktenzeichen

The reference number is a label for identification of legal documents. The
rules of construction for this reference number for federal courts are specified
in the AktOGBH in 1934 [Akt]. But federal states and federal courts can have
their own regulations. The reference number contains a lot of information.
Administrative and social courts of several federal states prefix the reference
number with an abbreviation of the location of the court or the type of the
court 7. See 5.2. The density of information might be tempting to use to cross

7https://www.gerichtsaktenzeichen.de/aufbau-der-gerichtsaktenzeichen/
zustze-vor-dem-gerichtsaktenzeichen
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5. Implementation

Metadata 
Extraction

Segmentation

JsonPlain text

spaCy

sklearn

Abbildung 5.1.: Rough implementation model of Information Extraction Mo-
dule

validate other information from the judgment. Since false positives for court
are almost non existent, the cross validation had no use in the IE module.

The reference number is detected by Regex matching the pattern

• (space)<Consecutive Number>/<Reference Year8>

• (space)<Reference Year>.<Consecutive Number>

The second one is used administrative and social courts. Requiring the at the
beginning of the pattern rules out most dates. The rest of the dates is dropped
when the next entity of the reference number is parsed: this must be an regi-
ster reference A.5. Under the assumption that in the plain text judgment the
reference number has its own line, the whole line can be matched and parsed.
If there are judgments where the reference number has not got its own line
(encountered in some BGH judgments A.1) the implementation provides the
possibility to set a stricter parsing level to the reference number detection.

8The reference year is the year in which the case was filed. Not necessarily the same year
as the trial
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5. Implementation

Strict parsing performs as good line matching, if the lookups for possible re-
gister references, prefixes and suffixes are complete. The lookups used for this
thesis can be found in the appendix. A parsed reference number also provi-
des information to the meaning of register references and suffixes/prefixes. For
example suffix PKH means legal aid and prefix B means Bundessozialgerich-
t/Federal social court.

The next important information gain from the reference number parsing is
the distinction of judgments under the German Code of Civil Procedure (§313
ZPO) from judgments under the German Code of Criminal Procedure (§267
StPO). Criminal Cases do not have the segment Tatbestand, which coincides
with Gründe. This is crucial for segmentation 5.6.

For example output of reference number parser see A.1 and A.1.

The reference number of the judgment simply is the first match in the plain
text. More reference numbers might occur outside of the rubrum. These are
not taken into account.

17



5. Implementation

M  1  K  17.2455  D

Prefix: Munich
Only done by social and 

administrative courts

Suffix

Register Reference
- > ZPO

Department/Chamber/
Senate

Matched by RegexCivil Case/ZPO

1  Ks  801  Js  10182/14

Register Reference is an prosecution department
-> SPO 

-> additional Register Reference: department of court

Department/Chamber/
Senate of court

Matched by RegexCriminal Case/SPO

Abbildung 5.2.: Example Reference Numbers of both Procedure Codes

5.1.1. Evaluation

The detection of reference number from the generated Judgment (see 4) is
100%. 91% of all reference numbers from the sources Gesetze-Bayern and Otto-
Schmidt Rechtsprechung could be parsed completely. The rest of them are
contained suffixes and or prefixes that were not listed in the lookups, or are
of different formats, which might arise from erratic editorial processing by the
publishers. Examples:

• Z3-3-3194-1-53-11/17

18



5. Implementation

Dashes between the numbers and missing register reference

• 3 - 10 O 173/14

Unexpected dash, respectively whitespaces seperating chamber/senate num-
ber

• I-26 W 12/18 [AktE]

unknown suffix

5.2. Date

The idea behind finding the publishing date of an judgment, is, that the first
date in the document is the judgment. No example was found, were this cons-
traint was violated. There are some Python libraries to find and parse dates
from plain texts. One of them, which also supports German localisation, is
dateparser9. Dateparser not only parses strings to objects of python type da-
tetime, but also provides a search function which returns a list of dates from
a larger chunk of text.

SpaCys german language model de core news md does not pos-tag dates or
recogizes them as named entity.

Following input was used to briefly evaluated the 3 different methods:

1 Oberlandesgericht Frankfurt
2 Beschluss
3 20 W 307/11
4 vom
5 26.7.2011
6 11.November 2019
7 in der Überstellungshaftsache
8 GBO 29, 38; BauGB 47, 53 Abs 1 S 2, 54

Abbildung 5.3.: The input that was used to evaluate methods for date extrac-
tion

9https://dateparser.readthedocs.io/en/latest/
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The dateparser library is extremely greedy and tries to match everything that
slightly resembles a date and misses the correct date.

Listing 5.1: dateparser.searchdates output
1 >>>search_dates(test_snippet)
2 [( ’2011’, datetime.datetime(2011, 2, 10, 0, 0)) , ( ’November 2019’, datetime.datetime

(2019, 11, 10, 0, 0)) , ( ’29, 38’ , datetime.datetime(2038, 11, 29, 0, 0)) , ( ’53’ ,
datetime.datetime(2053, 11, 29, 0, 0)) , ( ’1 S 2, 54’ , datetime.datetime(2053, 11,
28, 23, 59, 59))]

This is also not the right area of application for SpaCys pos-tagging:

Listing 5.2: Excerpt of Spacy pos-tagging
1 [ "26.7.2011" , "PROPN"]
2 [ "11.November", "NUM"],

Since legal judgments are texts that are written by professionals in professional
manner, and the publishing date is key information, it is extremely unlikely
that this date gets written in any irregular format. Libraries for fuzzy matching
of dates have their application for texts from social media, or where colloquial
language is used. So for date extraction the most promising approach is simply
Regex:

Listing 5.3: Regex used for date matching
1 ((3[01]|[12][0−9]|0?[1−9]) \.\s ?((1[012]|0?[1−9]) \.|( Januar|Februar|März|April|Mai|Juni|

Juli|August|September|Oktober|November|Dezember)\.?)\s?((?:19|20)\d{2}))

This matches all different types of dates that were discovered in BGH judgments.

• 26. 7. 2011

• 11. November 2019

• 26.7.2011

• 11.November2019
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5.3. Court

Extracting courts works in similar way like dates and reference number. Be-
cause judgment starts with the rubrum, the first mentioned court in the plain
text is the court that rendered the judgment, see 5.3. As number of courts in
Germany is finite, the idea is to provide a lookup of all courts in Germany and
intersect these with the strings in the plain text judgment, and extract the
court first mentioned. The lookup was retrieved from Wikipedia, and from all
XML judgments. This method provides another advantage: Sometimes court
names seem not to be standardized (although unclear if the deviations in court
names results from editorial processing by the publishers). An example would
be the Oberlandesgericht (Higher Regional Court) Saarbrücken:

Listing 5.4: Example different aliases for the same court
1 "Saarländisches Oberlandesgericht": [
2 "Oberlandesgericht Saarländisches",
3 "Oberlandesgericht Saarbrücken",
4 "Saarländisches Oberlandesgericht"
5 ]

An advantage of matching court names against a dictionary-like data structure
is that different spellings can directly be matched to a foreign key. So in this
example each of the three spellings in the list would be result in the court ’Saar-
ländisches Oberlandesgericht‘. Connected to a knowledge database (6.2) this
can be used as a reference to further information about the judgment. For ex-
ample is the meaning of the register reference in the reference number different
per court. So the combination of court type (deduced from court name) and
reference number: Register reference B in combination with an administrative
court refers to complaint cases (Beschwerden in Verwltungsstreitsachen), but
in combination with the local court of Mannheim (Amtsgericht Mannheim)
refers to dunning processes (Mahnsachen).

Works on the test judgments for obvious reasons: The plain text judgments
were created from the same XML sources as the lookups.
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Type Date Reference Number Court Applied Laws
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Abbildung 5.4.: The percentage of correctly extracted metadata items of 1000
generated judgments by the basic rule-based implementation

5.4. Type

Similar to Courts . Decision type is an entity with finite possible values that
lives in the rubrum, see listing 5.3. There is simply a lookup for all possible
types and the first occurrence of one of the values of the lookup defines the
decision type. Exemplary possible values are (Full lookups A.2):

Listing 5.5: Example types of judgments
1 ’Beschluss’ ,
2 ’ Urteil ’ ,
3 ’Gerichtsbescheid’ ,
4 ’ Streitwertbeschluss ’

5.4.1. Applied Laws

In German legal judgments there is a summary of the most important laws and
decisions that lead to the decision of the judgment. It is located generally at
the end of the rubrum. In German it is called Normenkette, which is translated
to Applied Laws in this thesis. With the domain knowledge that those applied
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5. Implementation

laws are located before any full sentences or paragraphs, three ways could be
proposed for extraction:

• Use Reference Detection 5.5

• Use rule-based approach

• Use other trained model

The reference the detection has issues because it only knows the references
in the context of sentences and furthermore in these sentences the sequence
of words in the references is different: ’§198 GVG‘ in plain text ’GVG §198‘
in applied laws. Moreover there are sometimes references to legal directives
(Richtlinien). Those are rarely in plain text, and mostly not tagged.

Abbildung 5.5.: Applied Laws section tagged by Named Entity Recognizer for
references

The rule-based approach calculates the ratio of the number of numeric tokens
in a line to the number of abbreviation of laws and associated abbreviation
(like ’Art‘ or ’Abs‘) and weights the line depending on the position in the
rubrum: The lower in the rubrum the higher the weight. This Approach works
on 97 % generated Judgments. Most problems occur when applied laws are
really short or segmentation failed.

Using a classifier based on an Support Vector Classifier (SVC) with TF-IDF
as feature extraction, that is also used for Segmentation, yields similar re-
sults. Apparently, the rule-based approach uses a similar to idea to what the
SVC also does: collecting the tokens - in this case the abbreviation of laws
and the paragraph numbers - and heavily weighting their occurrence with the
class ’Normenkette/Applied Laws‘ (phrased colloquially). Thanks to the hu-
ge amount of training data this works well and is heads up to the rule-based
approach. See performance measures at 5.3
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Both approaches have problems detecting when not laws were referenced, but
contracts or agreements. The applied laws section then could look similar to
this:

Tarifvertrag zur Anpassung des Tarifrechts Manteltarifliche Vorschriften
(BAT-O) vom 10. Dezember 1990 §1; Bundes-Angestelltentarifvertrag vom
23. Februar 1961 §46; Tarifvertrag über die Versorgung der Arbeitnehmer des
Bundes und der Länder sowie von Arbeitnehmern kommunaler Verwaltungen
und Betriebe (Versorgungs-TV) vom 4. November 1966 §5 Abs. 1 Buchst. b;
Satzung der Versorgungsanstalt des Bundes und der Länder (VBL) §26 Abs.
1 S. 1 Buchst. c, §38 Abs. 1; BGB §242 Gleichbehandlung

Notice the amount of non-abbreviations and ordinary words, that make this
look like a normal declarative sentence.

5.5. References to laws and judgments

In legal reasoning references to laws and precedent cases are cited. Those cita-
tions is valuable metadata. They could help in several kinds of analysis applica-
tions, like network analysis. Similarity scores for judgments could be calculated
from intersections of citations and or similar and support legal professionals
to search for sources to back up their arguments and positions [CO18]. The
publisher Otto-Schmidt tagged those references in their XML judgments.

Listing 5.6: Tagging of references
1 Denn nach dem Wortlaut des <VERWEIS−GS NORM="8b" PUBKUERZEL="KStG">8

b Abs. 7 Satz 2 KStG</VERWEIS−GS> 2002 kommt es auf die im
Erwerbszeitpunkt bestehende Absicht

2 Das FA geht in Anlehnung an das <VERWEIS−ES ANKER="RS_BFH_20111012_IR4
/11" AZ="I R 4/11" BEHOERDE="BFH" DATUM="12.10.2011">BFH−Urteil vom
12.10.2011 I R 4/11</VERWEIS−ES> davon aus, auch vermögensverwaltende (
Familien−) Kapitalgesellschaften könnten unter den Begriff des Finanzunternehmens
fallen.

<VERWEIS-GS> tags references to laws. <VERWEIS-ES> tags references
to other judgments. These tags were used to generate training data (example
in A.3) for SpaCy’s Named Entity Recognition. To find the good parameter
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values for training of the NER model, the influence of the parameters iterati-
ons and the drop rate were examined. The testdata was splitted in paragraphs
that contain references and paragraphs that do not contain any references. It
turned out, that 30 iterations, a drop rate of 0,4 and including 50% (2:1) pa-
ragraphs without references in the training. Higher iterations and lower drop
rate decrease performance, possibly due to overfitting. Including less para-
graphs without references decrease precision rating and f1-score. Having 1:1
ratio decreases recall and so f1-score, although higher number of paragraphs
in total. See 5.6.

Training was performed on a set of 300000 paragraphs. Each iteration the mo-
del was saved and performance measures were taken. At this enormous amount
of paragraphs, additional iterations seem not to increase overall performance.
The performance seems to already converge somewhere in the first iteration.
The drops in between runs possibly are due to drop rate; some important fea-
ture was dropped in the iteration, or due to overfitting, which was neutralized
by dropping features in the next iteration.

Verweis-GS Verweis-ES Total
Precision 94.8392 92.8767 94.2599
Recall 98.0927 98.4286 98.1901
F1-Score 96.4385 95.5721 96.1849

Tabelle 5.1.: Performance Evaluation of spaCys NER for references.
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Abbildung 5.6.: Performance measures of model trained with 300k paragraphs
over 30 iterations

A visualization of Reference Recognition can be found at A.4

5.6. Segmentation

5.6.1. Used Classifier

For the classification a Linear Support Vector Classifier10 was used. This al-
gorithms multiclass support is handled according to a one-vs-the-rest scheme,
which allows performance measures as seen in 5.3 and A.1. But most important
it scales very well with the large number of samples. An other algorithm that
scales well is a linear SGDClassifier11. In comparison to the SVC it performed
worse, see A.6.

10https://scikit-learn.org/stable/modules/generated/sklearn.svm.LinearSVC.
html

11https://scikit-learn.org/stable/modules/generated/sklearn.linear_model.
SGDClassifier.html
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As feature extraction count vectorization12 and TF-IDF13 were used. Intere-
stingly removing stopwords decreased performance (see A.4). Probably because
the different segments use a very different style of language. While facts and
Reasoning use sentences that explain complex situations and infer conclusions,
the decision and Leitsatz are simpler statements. This way, words, that would
count as rather useless for the semantic content of a sentence; conjunctions and
pronouns - which often work as the ’glue‘ of longer sentences - can be really
import for classification.

5.6.2. General Issues

Each judgment is structured the same way. There are syntactical difference
between Code of Civil Procedure (ZPO) and Code of Criminal Procedure
(SPO), and even marginal differences between courts. Syntactical means in
this case, that there are headlines for the sections. The most prominent ex-
ample is: In judgments under ZPO the facts section is titled with a headline
’Tatbestand:’ and the reasoning for the decision is titled with the headline ’Ent-
scheidungsgründe:’ while under SPO there is only the headline ’Gründe:’ for
the segment that contains the facts and the reasoning. Semantically, of course,
the two parts - facts and reasoning - have to be there in this order, because
coherent logical argumentation works this way. On the one hand this poses a
chance for classification: a classifier trained with ZPO judgments could provi-
de additional information about judgments under SPO, because paragraphs of
the general segment reasoning could be sub-divided to two semantic entities
facts and reasoning, like already done in ZPO. On the other hand the perfor-
mance is not measureable without an domain expert, because the labeled data
does not provide this distinction. Moreover, the classifier trained on judgments
under ZPO performs worse detecting reference numbers and applied laws of
judgments under SPO, because laws and register references differ. A classifier
trained on both ZPO and SPO judgments, performs well on classifying those
metadata (applied laws and reference number), but loses on distinguishing re-
asoning and facts (Confusion matrix at A.2). Table 5.3 shows the performance

12https://scikit-learn.org/stable/modules/generated/sklearn.feature_
extraction.text.CountVectorizer.html

13https://scikit-learn.org/stable/modules/generated/sklearn.feature_
extraction.text.TfidfTransformer.html
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Tatbestand /
Facts Precision Recall F1-Score Support

Trained on SPO and ZPO 0.73 0.81 0.77 64914
Trained only on ZPO 0.86 0.92 0.89 64914

Tabelle 5.2.: Comparison of performance between SVM classifier trained on
ZPO judgments and SPO judments. Notice the decrease in perfor-
mance for Tatbestand/facts, because facts are labeled as ’Gründe‘
under SPO.

of a C-Support Vector Machine trained on ZPO judgments and tested on ZPO
judgments. Compare with more performance measures in A.4.

5.6.3. Structure

For the basic scaffolding of a judgment look at 4.2

5.6.3.1. Rubrum

For the basic scaffolding of a judgment look at 4.3 The rubrum is the header
of the judgment containing all the information that are needed at first glance.
Their extraction is discussed in preceding chapters: 5.1, 5.2, 5.3, 5.4, 5.5.

Each of those metadata items can bee treated as a segment on their own.
This requires that each of these metadata items is on its own line or field,
respectively can be separated of others. If there is no easy heuristic to seperate
the different values, this would pose the classic ’chicken-and-egg’-problem. In
this case only the rule-based approaches would work (for court, date, reference
number, because applied laws also relies on an own line). Table 5.3 shows
performance measures.

5.6.3.2. Decision/Entscheidungsformel/Tenor

The next part is the decision (Tenor or Entscheidungsformel). It is the most
substantial part of the judgment, stating the consequences of the judgment. It
is a plain text sentence, rarely containing any references too laws, but someti-
mes to other judgments in the form of reference numbers.
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5.6.3.3. Guiding Principle/Leitsatz

It is followed by the guiding principle (in German ’Leitsatz‘). This section is
not part of the judgment as the judge renders it, but is sometimes created
before the court publishes the judgment; meaning it is not always there. This
is a bit of problem for the classifier as its support is very low. Furthermore, its
rather similar to the segment reasoning (Gründe). More details at the confusion
matrix at A.2.

5.6.3.4. Facts/Tatbestand and Reasoning/Gründe

Please refer to 5.6.2. These segments have already been discussed there.

5.6.3.5. Previous Instances/Vorinstanzen

All courts that rendered judgments to this case before. Commonly not located
in the rubrum, but at the end of the judgment. These have their own lines
and so can be splitted and classified easily. Their form is quite distinct, so
classification performs reliably:

• OLG Stuttgart, Entscheidung vom 30.01.2012 - 5 U 128/11 -

• <Court>, Entscheidung vom <Date> - <Reference number> -
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Precision Recall F1-Score Support
Aktenzeichen /
Reference Number

0.88 0.80 0.84 2703

Datum /
Date

0.92 0.99 0.96 2703

Entscheidungsformel /
Decision

0.95 0.82 0.88 12867

Entscheidungstype /
Type of Decision

0.75 1.00 0.86 2703

Gericht /
Court

0.96 0.99 0.97 2703

Tatbestand /
Facts

0.86 0.92 0.89 64914

Gründe /
Reasoning

0.90 0.88 0.89 74646

Leitsatz /
Guiding principle

0.74 0.40 0.52 5232

Normenkette /
Applied laws

0.97 0.96 0.97 2375

Vorinstanz /
Previous instance

0.99 1.00 1.00 2499

accuracy 0.88 173345
macro avg 0.89 0.88 0.88 173345
weighted avg 0.88 0.88 0.88 173345

Tabelle 5.3.: Performance Measures of an Linear Support Vector Classifyer
classifying paragraphs of a judgment under ZPO. Notice the class
’Tatbestand/Facts‘ which only exists as an independently labeled
segment under ZPO.

5.7. Applying Domain Knowledge

The classifier just takes sentences, paragraphs and single lines (for simplicity
referred to as sentences in this paragraph), and predicts a label for each of
these entities. It does not take into consideration that there is another very
important constraint: There is an defined, specific order of these components.
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Applying this domain knowledge could wipe out the some of the inaccuracies.
For example: It may occur, that a very short sentence - resembling a sentence
from a guiding principle - in the segment Reasoning got labeled as Guiding
Principle. Being enclosed by segments labeled as Reasoning it is impossible
that it is a part of Guiding Principle. So the label can get changed to Reaso-
ning.

In general: switch the type of sentences with labels that cannot follow the
preceding sentences labels, to the type of preceding sentences label. The rudi-
mentary implementation obviously fails on some constellations, namely when
there are more than a threshold number (currently set to 2 in the implemen-
tation) of erroneous label in sequence, but this should be part of future work.
The implementation contains a relabeling algorithm that performs well appar-
ently, but its performance has not been evaluated at the time of the writing of
this thesis.

Abbildung 5.7.: Depiction of mislabeled sentences that are easy to relabel with
the knowledge, that Entscheidungsformel/Decision cannot fol-
low Gruende/Reasoning.
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6. Summary and Discussion

6.1. Summary

Extracting metadata from German legal judgments is a NLP task that can be
done automatically. It is shown that rule-based approaches and ML approaches
both are promising approaches. In comparison to other information extraction
problems, judgments provide the advantage of being steadily structured docu-
ments. So implementation can rely on constraints, like important information
always being at defined positions, respectively appearing in a fixed sequence.
These constraints can be used to fine tune the output of ML algorithms.

6.2. Limitations and Future Work

The promising results must be contemplated under the aspect, that the judgments
used to test the performance of the implementation were generated from edi-
torial processed XML files. Although they were engineered to resemble their
real world counterparts, it is to expect, that the results might be different on
unprocessed plain text judgments. At this point, for segmentation, the im-
plementation should work hand in hand with a Sentence Boundary Detection
solution.

Training Classifier Even if the Linear SVC performs well (see 5.3), there
is always room for improvement: gather more training data, hyperparameter
fitting or train a model that supports probabilities. Probabilities could be used
to determine metadata items that must exactly appear once, but were either
not found or ambiguous. Select the one with the highest probability and label
the other ones with there next probable label.
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6. Summary and Discussion

Connect metadata Additional information gain can be achieved by connec-
ting metadata. For example the register references in the reference number are
not always unambiguous (see 5.1) on their own, but in combination with type
of court, they are. So judgments could be easier categorized. Next step would
be to connect the implementation to a database:

Connect to database Lookups were used to decide what is a court name,
what is the type of the decision and to parse reference numbers. Errors in
finding and parsing those come from incomplete lookups. When connected to
complete, up-to-date database, there can be no more mistakes from software-
side (typing errors might still occur, but then just the source document should
be corrected). An even bigger advantage would be that a network of judgments
via references could calculated. These network graphs can support legal pro-
fessionals in finding relevant judgments for their research or to affirm their
argumentation [MJB10]. Machine learning algorithms could mine additional
information from such a network. Recommender system could overcome their
cold-start problem, by initially rating often cited judgments [AB16].

Finer granularity of segmentation As stated in the section about segmenta-
tion 5.6 the facts (Tatbestand) in judgments under SPO do not have their own
headline and so were not labeled as facts in the XML, while in a semantic
sense, this distinction is possible. To examine the success of the classification
this labels would have been necessary. So for future work this finer granu-
lar segmentation could be trained and evaluated in cooperation with a legal
professional as a domain expert.
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A. Anhang

A.1. Reference Number in BGH Judgment

Listing A.1: Example of judgment: Retrieved plaintext from PDF file. Notice
the label for the date “Verkündet am:” shares a line with the
reference number.

1 BUNDESGERICHTSHOF
2

3

4 IM NAMEN DES VOLKES
5

6

7 URTEIL
8

9 VII ZR 193/14 Verkündet am:
10 14. Juli 2016
11 Klein,
12 Justizangestellte
13 als Urkundsbeamtin
14 der Geschäftsstelle
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Listing A.2: Output from parsing reference number, with incomplete parsing
due to unkown suffixes and prefixes. Input was M L 11 AS 830/15
B ETZ, PVL

1 [
2 {
3 "Criminal Case": false ,
4 "Civil Case": true,
5 "BGH": false,
6 "Completely Parsed": false ,
7 "First Register Sign": [
8 [
9 "Grundsicherung für Arbeitsuchende",

10 "Soz",
11 ""
12 ]
13 ],
14 "Court Chamber": "11",
15 "Prefixes" : [
16 [
17 "L",
18 " [Vorsatz: ] Landessozialgericht"
19 ]
20 ],
21 "unknown Prefixes": [
22 "M"
23 ],
24 " Suffixes " : [
25 [
26 "B",
27 " [Zusatz:] Beschwerderegister"
28 ],
29 [
30 "PVL",
31 " [Zusatz:] Landespersonalvertretungssache"
32 ]
33 ],
34 "unknown Suffixes": [
35 "ETZ"
36 ]
37 },
38 [
39 "M",
40 "L",
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41 "11",
42 "AS",
43 "830/15",
44 "B",
45 "ETZ,",
46 "PVL"
47 ]
48 ]

Listing A.3: Output from parsing reference number, with complete parsing.
Input was 471 OWi 704 Js 105668/18

1 [
2 {
3 "Criminal Case": true,
4 "Civil Case": false ,
5 "BGH": false,
6 "Completely Parsed": true,
7 "First Register Sign": [
8 [
9 "Strafsachen und BuSSgeldsachen",

10 "Str" ,
11 "StA"
12 ]
13 ],
14 "Presecutor Chamber": "704",
15 "Second Register Sign": [
16 [
17 "BuSSgeldsachen (ğă68 OWiG)",
18 "Str" ,
19 "AG"
20 ]
21 ],
22 "Court Chamber": "471",
23 "Prefixes" : [],
24 "unknown Prefixes": [],
25 " Suffixes " : [],
26 "unknown Suffixes": []
27 },
28 [
29 "471",
30 "OWi",
31 "704",
32 "Js" ,
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33 "105668/18"
34 ]
35 ]
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A.2. Decision types lookup

Listing A.4: Decision types lookup
1 {
2 ’Gerichtsbescheid’ ,
3 ’Zwischenurteil ’ ,
4 ’Beschluss’ ,
5 ’Endurteil’ ,
6 ’Nichtannahmebeschluss’,
7 ’ Teilurteil ’ ,
8 ’ Streitwertbeschluss ’ ,
9 ’ Urteil ’ ,

10 ’Versäumnisurteil’ ,
11 ’ Schlussurteil ’
12 }
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Abbildung A.1.: Influence of drop rate. (Notice: misleading title in the gra-
phic. There are 2 paragraphs with references per 1 without
references

Abbildung A.2.: Influence of including paragraphs without references
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Abbildung A.3.: Influence of number of iterations
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A.3. Training data for Named Entity Recognition

Listing A.5: Training data for Named Entity Recognition. The numbers are
the position of the named entity in the string

1 "Das OLG Nürnberg hat mit Beschluss v. 11.7.1975 (OLG Nürnberg v. 11.7.1975 IV AR
6/75, MDR 1976, 228) für einen Zuständigkeitsstreit zwischen einer Zivilkammer und
einer Kammer für Handelssachen die entsprechende Anwendung des ğă36 Abs.ă1 Nr.
ă6 ZPO mit der Begründung bejaht, dass ein Fall der gesetzlich geregelten
Geschäftsverteilung vorliege, welcher nicht durch das Präsidium zu entscheiden sei.
Bei der Beurteilung des Zuständigkeitsstreites seien nicht nur die gesetzlichen
Voraussetzungen, sondern auch die von der Rechtsprechung dazu jeweils
herausgearbeiteten Rechtsgrundsätze, insbesondere auch zur Frage der
Bindungswirkung des ersten Verweisungsbeschlusses, zu beachten (OLG Nürnberg, a.
a.O. NJW 1975, 2345f).",

2 {
3 " entities " : [
4 [
5 38,
6 87,
7 "VERWEIS−ES"
8 ],
9 [

10 231,
11 250,
12 "VERWEIS−GS"
13 ]
14 ]
15 }
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Abbildung A.4.: Normal labelling does not include the paragraph signs, or
identifier like ’Art’ or ’Beschluss vom’

Abbildung A.5.: There is module for the spacy pipe to include them too.
Enhanced named entities can be relabeled, in this case to
-REFERENCE-FULL
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A.4. Performance Measure Classifier

Precision Recall F1-Score Support
Aktenzeichen /
Reference Number

0.88 0.91 0.89 5000

Datum /
Date

0.95 0.99 0.97 5000

Entscheidungsformel /
Decision

0.93 0.83 0.87 22856

Entscheidungstype /
Type of Decision

0.82 1.00 0.90 5000

Gericht /
Court

0.97 1.00 0.98 5000

Gründe /
Reasoning

0.88 0.87 0.88 148918

Leitsatz /
Guiding principle

0.71 0.37 0.49 8010

Normenkette /
Applied laws

0.96 0.98 0.97 3763

Tatbestand /
Facts

0.73 0.81 0.77 64914

Vorinstanz /
Previous instance

1.00 1.00 1.00 4573

accuracy 0.85 273034
macro avg 0.88 0.88 0.87 273034
weighted avg 0.85 0.85 0.85 273034

Tabelle A.1.: Performance Measures of an Linear Support Vector Classifier for
classifying paragraphs of a judgment under ZPO and SPO. No-
tice the class ’Tatbestand/Facts’ which only exists as an inde-
pendently labeled segment under ZPO. The benchmark was ta-
ken with test judgments from under both codes of procedure.
Notice the decrease in performance for Tatbestand/facts, becau-
se facts are labeled as ’Gründe‘ under SPO.
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R.N. D T Ty C R G.P A.L. F P.I.
R.N 4543 2 5 0 0 148 1 9 292 0
D 0 4973 0 0 0 0 0 0 27 0
T 62 5 18909 1101 58 1299 42 19 1357 4
Ty 0 0 1 4997 0 0 0 0 2 0
C 0 0 10 0 4980 0 0 0 10 0
R 301 60 843 14 84 129670 952 71 16910 13
G.P. 1 0 22 0 0 4561 2970 8 446 2
A.L. 3 0 1 0 1 34 1 3677 46 0
F 257 186 608 0 4 11073 233 39 52511 3
P.I. 0 0 0 0 0 0 0 0 0 4573

Tabelle A.2.: Confusion matrix for the classifier trained with paragraphs of a
judgment under ZPO and SPO. (Same as above).

R.N. Reference Number / Aktenzeichen
D Date / Datum
T Tenor / Decision / Entscheidungsformel
Ty Type / Urteilstype
C Court / Gericht
R Reasoning / Gründe
G.P. Guiding Principle / Leitsatz
A.L. Applied laws / Normenkette
F Facts / Tatbestand
P.I. Previous Instances / Vorinstanzen

Tabelle A.3.: Abbreviations for table A.2
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Abbildung A.6.: Learning curves SGD vs Linear SVC
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Precision Recall F1-Score Support
Aktenzeichen /
Reference Number

0.87 0.91 0.89 5000

Datum /
Date

0.93 0.99 0.96 5000

Entscheidungsformel /
Decision

0.92 0.81 0.86 22856

Entscheidungstype /
Type of Decision

0.82 1.00 0.90 5000

Gericht /
Court

0.97 1.00 0.98 5000

Gründe /
Reasoning

0.88 0.87 0.87 148918

Leitsatz /
Guiding principle

0.67 0.29 0.41 8010

Normenkette /
Applied laws

0.95 0.97 0.96 3763

Tatbestand /
Fact

0.72 0.80 0.76 64914

Vorinstanz /
Previous instance

0.99 1.00 1.00 4573

accuracy 0.84 273034
macro avg 0.87 0.86 0.86 273034
weighted avg 0.84 0.84 0.84 273034

Tabelle A.4.: Performance Measures the same Linear Support Vector Classi-
fier for classifying as in table A.1, but trained with paragraphs
stripped from stopwords. Notice slightly decreasing performance.
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A.5. Lookups

Gbkt. Gericht
RegZ

C Ziv AG
H Ziv AG
BSch Ziv AG, OLG
F Ziv AG:F
FH Ziv AG:F
B Ziv AG:Ma
J Ziv AG:Vo
K Ziv AG:Vo
L Ziv AG:Vo
IN Ziv AG:In
IK Ziv AG:In
IE Ziv AG:In
HR Ziv AG:R
HRA Ziv AG:R
HRB Ziv AG:R
GnR Ziv AG:R
PR Ziv AG:R
VR Ziv AG:R
GR Ziv AG:R
PK Ziv AG
SSR Ziv AG
BSR Ziv AG
SBR Ziv AG
LR Ziv AG
I Ziv AG
II Ziv AG
III Ziv AG
IV Ziv AG:N
VI Ziv AG:N
VII Ziv AG:F

Continued on next page
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Gbkt. Gericht
RegZ

VIII Ziv AG:F
X Ziv AG:B
XIV Ziv AG:B
XV/Lw Ziv AG:L
XVII Ziv AG:B
O Ziv LG
OH Ziv LG
S Ziv LG
SH Ziv LG
T Ziv LG
U Ziv OLG
UH Ziv OLG
W Ziv OLG
WF Ziv OLG
UF Ziv OLG
Sch Ziv OLG
SchH Ziv OLG
Kap Ziv OLG
AktG Ziv OLG
EK Ziv OLG
Kart Ziv OLG
Verg Ziv OLG
VA Ziv OLG
ReorG Ziv OLG
FS Ziv OLG
ZRR Ziv BayObLG
AR-(pat) Ziv BPatG[7]
EP Ziv BPatG
Li Ziv BPatG
LiQ Ziv BPatG
LiR Ziv BPatG
Ni Ziv BPatG

Continued on next page
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Gbkt. Gericht
RegZ

W-(pat) Ziv BPatG
ZA-(Pat) Ziv BPatG
ZR Ziv BGH
ZB Ziv BGH
ZA Ziv BGH
ZR(Ü) Ziv BGH
BLw Ziv BGH
LwZR Ziv BGH
LwZB Ziv BGH
LwZA Ziv BGH
ARZ Ziv BGH
KZR Ziv BGH
KZB Ziv BGH
KZA Ziv BGH
KVR Ziv BGH
KVZ Ziv BGH
EnZR Ziv BGH
EnZB Ziv BGH
EnZA Ziv BGH
EnVR Ziv BGH
EnVZ Ziv BGH
AR(VZ) Ziv BGH
GSZ Ziv BGH
VGS Ziv BGH
VRG Ziv BGH
DG Ziv DG
DGH Ziv DGH
RiZ(R) Ziv BGH
RiZ Ziv BGH
AGH Ziv AGH
AnwZ(Brfg) Ziv BGH
AnwZ Ziv BGH

Continued on next page
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Gbkt. Gericht
RegZ

AnwZ(P) Ziv BGH
PatA-Z Ziv OLG
PatAnwZ Ziv BGH
Not Ziv OLG
NotZ(Brfg) Ziv BGH
Ls Str AG
Ds Str AG
Cs Str AG
OWi Str AG
Bs Str AG
Gs Str AG
BwR Str AG, LG, OLG
VRJs Str AG
BSch Str AG, OLG
Ks Str LG
KLs Str LG
Ns Str LG
NSV Str LG
VSV Str LG
Ps Str LG
Qs Str LG
StVK Str LG
Js Str StA
JS Str StA
UJs Str StA
VRs Str StA
Hs Str StA
GerH/GH Str StA
Ssauch RVs[8] Str OLG
Ss OWiauch RBs[9] Str OLG
Vs Str OLG
Ws Str OLG

Continued on next page
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Gbkt. Gericht
RegZ

OJs/StE; auch StS[10], St[11] Str OLG
VAs Str OLG
Kart Str OLG
HEs Str OLG
OJs Str GStA
Ss Str GStA
Zs Str GStA
Ausl Str GStA
Rs/StrEs Str GStA
StRR Str BayObLG
StObWs Str BayObLG
ObOWi Str BayObLG
StR Str BGH
StB Str BGH
ARs Str BGH
BGs Str BGH
AR(VS) Str BGH
AR(Vollz) Str BGH
AK Str BGH
StE Str GBA
BJs Str GBA
ARP Str GBA
BGns Str GBA
BAusl Str GBA
KRB Str BGH
EnRB Str BGH
GSSt Str BGH
VGS Str BGH
VRG Str BGH
DV Str StA
DG Str DG
DGH Str DGH

Continued on next page
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Gbkt. Gericht
RegZ

RiSt(R) Str BGH
RiSt Str BGH
EV Str AnwG
AGH Str AGH
AnwSt(R) Str BGH
AnwSt Str BGH
Pat Str LG
PatA-St Str OLG
PatAnwSt(R) Str BGH
NV Str StA
Not Str OLG
NotSt(Brfg) Str BGH
StV Str StA
Stl StR LG
StO Str OLG
StbSt(R) Str BGH
WiV Str StA
Wil StR LG
WiO Str OLG
WpSt(R) Str BGH
Ca Arb ArbG
Ba Arb ArbG
Ga Arb ArbG
Ha Arb ArbG
BV Arb ArbG
BVGa Arb ArbG
BVHa Arb ArbG
GRa Arb ArbG
RNS Arb ArbG
Sa Arb LAG
SaGa Arb LAG
SHa Arb LAG

Continued on next page
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Gbkt. Gericht
RegZ

Ta Arb LAG
Oa Arb LAG
TaBV Arb LAG
TaBVGa Arb LAG
TaBVHa Arb LAG
BVL Arb LAG
BVLHa Arb LAG
GRLa Arb LAG
AZR Arb BAG
AZB Arb BAG
AZN Arb BAG
ABR Arb BAG
ABN Arb BAG
ARV Arb BAG
GS Arb BAG
AZA Arb BAG
K Vw VG
L Vw VG
NC Vw VG
M Vw VG
I Vw VG
A Vw OVG
B Vw OVG
D Vw OVG
E Vw OVG
F Vw OVG
A Vw VG, OVG
AK Vw VG, OVG
EK Vw VG, OVG
G Vw VG, OVG
GR Vw VG, OVG
NE Vw VG, OVG

Continued on next page
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Gbkt. Gericht
RegZ

PVL Vw VG, OVG
PVB Vw VG, OVG
S Vw VG, OVG
T Vw VG, OVG
U Vw VG, OVG
C Vw BVerwG
B Vw BVerwG
CN Vw BVerwG
BN Vw BVerwG
A Vw BVerwG
VR Vw BVerwG
D Vw BVerwG
F Vw BVerwG
Gr. Sen. Vw BVerwG
St Vw BVerwG
KSt Vw BVerwG
P Vw BVerwG
PB Vw BVerwG
AV Vw BVerwG
ER Vw BVerwG
VL Vw TDG
ASL Vw TDG
DsL Vw TDG
WL Vw TDG
BLc Vw TDG
BLb Vw TDG
BLa Vw TDG
WD Vw BVerwG
WDB Vw BVerwG
WDW Vw BVerwG
WRB Vw BVerwG
WNB Vw BVerwG

Continued on next page
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Gbkt. Gericht
RegZ

WB Vw BVerwG
WBW Vw BVerwG
S Soz SG
L Soz LSG
B Soz BSG
AL Soz NaN
AS Soz NaN
AY Soz NaN
BA Soz NaN
BK Soz NaN
BL Soz NaN
EG Soz NaN
KA Soz NaN
KG Soz NaN
KR Soz NaN
P Soz NaN
R Soz NaN
SB Soz NaN
SV Soz NaN
SO Soz NaN
U Soz NaN
VE Soz NaN
EH Soz NaN
LW Soz NaN
VG Soz NaN
VH Soz NaN
VJ Soz NaN
VK Soz NaN
VM Soz NaN
VS Soz NaN
VU Soz NaN
SF Soz NaN

Continued on next page
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Gbkt. Gericht
RegZ

GS Soz BSG
R Soz BSG
B Soz LSG, BSG
NZB Soz LSG
ER Soz NaN
KL Soz LSG
NK Soz LSG, BSG
RG Soz NaN
WA Soz NaN
ZVW Soz NaN
RH Soz NaN
E Soz NaN
EK Soz NaN
AB Soz NaN
GR Soz NaN
BW Soz NaN
ERI Soz NaN
K Fin FG
V Fin FG
Ko Fin FG
S Fin FG
R Fin BFH
B Fin BFH
GrS Fin BFH
K Fin BFH
E Fin BFH
S Fin BFH
AR NaN NaN
PKH NaN NaN
RAST NaN NaN
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Bedeutung
RegZ

BSch [Zusatz:] Binnenschifffahrtssachen (BinSchVerfG)
EP [Zusatz:] Europäisches Patent
BSch [Zusatz:] Binnenschifffahrtssachen (BinSchVerfG)
A [Zusatz:] Asylverfahren
AK [Zusatz:] groSStechnisches Bauvorhaben gemäSS ğ ...
EK [Zusatz:] Klagen auf Entschädigung nach ğ 173 ...
G [Zusatz:] Flurbereinigungsverfahren
GR [Zusatz:] Güterichterverfahren nach ğ 173 VwGO...
NE [Zusatz:] Normenkontrollverfahren gemäSS ğ 47 VwGO
PVL [Zusatz:] Landespersonalvertretungssache
PVB [Zusatz:] Bundespersonalvertretungssache
S [Zusatz:] Landesberufsgerichtliches Verfahren ...
T [Zusatz:] Landesberufsgerichtliches Verfahren ...
U [Zusatz:] Landesberufsgerichtliches Verfahren ...
D [Zusatz:] Entschädigungsverfahren wegen überla...
R [Zusatz:] Revisionen (ğă39 SGG)
B [Zusatz:] Beschwerderegister
NZB [Zusatz:] Beschwerden gegen die Nichtzulassung...
ER [Zusatz:] Einstweiliger Rechtsschutz
KL [Zusatz:] Erstinstanzliches Klageverfahren bei...
NK [Zusatz:] Normenkontrollverfahren (ğ 55a SGG)
RG [Zusatz:] Anhörungsrügeverfahren (ğ 178a SGG)
WA [Zusatz:] Wiederaufnahme (ğ 179 SGG)
ZVW [Zusatz:] Zurückverweisung
RH [Zusatz:] Amts- und Rechtshilfeersuchen einsch...
E [Zusatz:] Erinnerung gegen einen Kostenfestset...
EK [Zusatz:] Entschädigungsklagen (ğğ 202 Satz 2 ...
AB [Zusatz:] Ablehnung von Gerichtspersonen (ğ 60...
GR [Zusatz:] Güterichter (ğ 202 Satz 1 SGG in Ver...
BW [Zusatz:] Beweissicherungsverfahren
ERI [Zusatz:] Angelegenheiten der ehrenamtlichen R...
PKH [Zusatz:] Prozesskostenhilfe
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Bedeutung
RegZ

S [Vorsatz:] Sozialgericht
L [Vorsatz:] Landessozialgericht
B [Vorsatz:] Bundessozialgericht
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