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Introduction

Processes of legal experts (scientists and lawyers) are...
e ... time-intensive

* ... knowledge-intensive

« ... data-intensive.

Legal Data Science is becoming more and more attractive, because
* ... process time and memory space are cheap
... algorithms can process data fast and accurate.

In order to achieve highest accuracy,

« algorithms (e.g., importer, segmenter, named entity recognition),

* models and patterns (e.g., machine learning models, linguistic models),
« training and test data sets,

have to be adapted.

180322 Waltl - The Smart Workspace



Motivation
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The ,Smart” Workspace
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The ,Smart” Workspace TUTI

Use Cases

. Huge research
1. Support of search and exploration processes potential

= eDiscovery, forensics, etc.
= E.g., Due diligence, technology assisted review (TAR), etc.

2. Support during creation of contracts
= Document assembling
= Consistency checks and smart recommendations

3. Structured computational contracts

= Machine-readable representation of contracts
= Clause dependent, e.g., hybrid contracts
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Structuring a legal contract is a journey

TUTI

Unstructured Information

Structured Information

Raw Text Lexical Morphological Syntactic Semantic Formalization
Phase Phase Phase Phase Phase Phase
Extraction and Recognition of Normalization of Dependency Semantic Creation of controlled
crawling of text names entities names entities parsing role labeling natural language
Stream of tokens POS - tagging Sty Constlt}lency Extract.lon of Normalization
parsing relations of text
Different Stop word . Extraction of Determination of Formal representation
Lemmatization o .
document types removal auxiliary sentences functional types of concepts
Different Sergmeitki i I.{ecognlqon of | Creation and reuse
document formats | |subjects, objects, etc.| ! of ontologies
Tokenization
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Technology is language agnostic
English works even better

Concerning the Adoption of Uniform Technical

SECTIONS . . ° H
o | coe | Prescriptions for Wheeled Vehicles, Equipment and Parts
which can be Fitted and/or be Used on Wheeled Vehicles
S CS . . . . .
EMANT! and the Conditions for Reciprocal Recognition of
> Linguistic Entities Approvals Granted on the Basis of these Prescriptions*
» Named Entities
vom 19.08.2013
» Legal Entities
2.1. Q<
@ Defnedrerm ((Proteciive syste) means nteior itings and devices ntended to estrai the oceupants and contrbute fowards
& Definition ensuring compliance with the requirements set out in paragraph 5. below,

2.2 9 <

Their technology; Their geometry; Their constituent materials.

2.6. 9 <
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Keyword

INTERACTIVE SEARCH
Enable interactive mode

Collect Annotation Samples
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For Project | v

» Comments
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Classification of Norms

SECTIONS

SEMANTICS
» Linguistic Entities
¥ Named Entities

Date

InternalReference

OutgoingReference

» Legal Entities

Beweislast

BeweislastUmkehr

EinwendungRV

Erloeschen

Fiktion

FortfuehrungAusnahme

FortfuehrungErweiterung
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Gesetz liber die Haftung fiir fehlerhafte Produkte

vom 06.04.2013

§ 1 Haftung ¢ <

§ 2 Produkt Q<
(Produkt im Sinne dieses Gesetzes ist jede bewegliche Sache, auch wenn sie einen Teil einer anderen beweglichen
Sache oder einer unbeweglichen Sache bildet, sowie Elektrizitit.)

§ 3 Fehler <
§ 4 Hersteller Q<

((1) Hersteller im Sinne dieses Gesetzes ist, wer das Endprodukt, einen Grundstoff oder ein Teilprodukt hergestellt hat.)

‘
I

£}
A

§ 5 Mehrere Ersatzpflichtige

§ 6 Haftungsminderung Q<
e e Y e T A e

HIGHLIGHT

Keyword

INTERACTIVE SEARCH
Enable interactive mode

Collect Annotation Samples

A

For Project v

» Comments

QUANTIFICATION
SEMANTIC LABELS

~ (4) Fiir den Fehler, den Schaden und d...

~ Ist streitig, ob die Ersatzpflicht ge...

Wegen des Schadens, der nicht Vermage...



Reference Architecture

TUTI

Implementation Details DKPro
- Web Application Core RN = p plCly
» ElasticSearch

. Apache UIMA RO 4 s .

User interface Text analysis engine
Information extraction component
Navigation Knowledge Splitter Tokenizer Stemmer
bases
; : Active
Lemmatizer Subject tagger POS tagger .
Thesauri ) 99 99 machine
Exploration learning
Metric calc. Named entity Dependency component
Pattern component recognizer parser
definitions
Complex pattern recognizer
(Apache Ruta)
Importer
Data access layer Exporter

Database and search-engine
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Classification of Norms
Rule-based approach

UIMA (Unstructured Information Management Architecture)
» Pipes & Filters architecture

 Thread-safe

» Apache Ruta: complex pattern specification

Reference

Splitter Segmenter Tokenizer Extractor
Document Sections Sentences Tokens
(Words)
@
Money Value Date & Time gf\‘trirt];d Sentence
Extract Extract ifi
xtractor xtractor Extractor, Classifier -/ Structured Text
* Named Entities
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Classification of Norms
Active Machine Learning: A Hybrid Approach TI.ITI

Lexia + LexML
* Machine Learning as a Service (MLaaS)
« Apache Spark + Apache UIMA

Interaction with the
system

Rule-based O Query strategies
(e.g., most/least
'l> 'l> 'l> {>_| Q uncertain)
L[> N~ s
L - L- .
Knowledge-engineer,
Domain expert
Query strategy
Classifier
Labeled norms
(e.g., naive bayes, Labeled norms

logistic regression,

Unlabeled norms perceptron, etc.)

Labour intensive
& tedious! Parameters &
Options
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Classification of Sentences, Phrases, efc. TUM

EEEESECECEY @ )

Gesetz tiber die Haftung fiir fehlerhafte Produkte

SECTIONS HIGHLIGHT
SEMANTICS § 1 Haftung ¢ <
§ 2 Produkt L m m m
» Linguistic Entities - (Produkt im Sinne dieses Gesetzes ist jede bewegliche Sache, auch wenn sie einen Teil einer anderen beweglichen

Sache oder einer unbeweglichen Sache bildet, sowie Elektrizitit.)

INTERACTIVE SEARCH
¥ Named Entities

§ 3 Fehler Q < ) .
Date § 4 Hersteller Q< Enable interactive mode

(1) Hersteller im Sinne dieses Gesetzes ist, wer das Endprodukt, einen Grundstoff oder ein Teilprodukt hergestellt hat.

InternalReference Collect Annotation Samples

A

For Project v

OutgoingReference
e » Comments
» Legal Entities
QUANTIFICATION
SEMANTIC LABELS

Beweislast

I

BeweislastUmkehr

|

EinwendungRV
§ 5 Mehrere Ersatzpflichtige

Lo}
A

) I I

Erloeschen

(4) Fiir den Fehler, den Schaden und d...
Fiktion & Ist streltig, ob die Ersatzpflicht ge...

FortfuehrungAusnahme

§ 6 Haftungsminderung 0 <

Wegen des Schadens, der nicht Vermége...

=

FortfuehrungErweiterung
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Data set

Features

Semantic Type Occurrences | rel Occurr.
I | Duty 117 19%

II | Indemnity 8 1%
IIT | Permission 148 25%
IV | Prohibition 18 3%
V | Objection 98 16%
VI | Continuation 21 3%
VII | Consequence 117 19%
VIII | Definition 18 s 3%
IX | Reference 56 9%
2’ 601 100%

« Bag-of-Words
« Stopword removal
» Tf-idf vectorization
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have very low

support!
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Results on classifications of norms
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Semantic Types Precision | Recall F1 | Support
I | Duty 0.92 0.96 0.94 24
II | Indemnity 0.50 0.50 0.50 2
I[IT | Permission 0.94 1.00 0.97 31
IV | Prohibition 0.75 0.75 0.75 4
V | Objection 0.94 0.84 0.89 19
VI | Continuation 1.00 1.00 1.00 3
VII | Consequence 1.00 0.84 0.91 25
VIII | Definition 0.33 1.00 0.50 1
IX | Reference 0.92 1.00 0.96 12
Arithmetic
mean (weighted) 0.93 0.92 0.32 121
Remarkable
results?
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Document creation

* A lot of effort needs to be done to structure documents
1. Pre-processing

Training

Feature extraction

Data mining

Post-processing

o A~ LN

« Why are they unstructured?
 What if we could structure them as we create them?

=» This would completely change the situation!
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Hybrid contracts Tum

Definition
* A hybrid contract is a document, which contains contractual content, combining

unstructured, structured, and computable information in a machine-readable and
executable format.

What does this mean?
* Unstructured information - Text, Images, etc.
« Structured information - Parties, Metadata, Expiration Dates, etc.

« Computable information - Decision structures, code, etc.

=> It is technology feasible that a document contains various kind of information.
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Closing remarks and follow-ups

» Technology is ready, but there is not a “one-size-fits-all” solutions

« The "Smart Workspace” is more than just software
« Data
* Methods
« Workflow Integration

* Follow-Up

« What is the "Smart Workspace” for the audience?
* How does the “Smart Workspace” for lawyers look like?
*  Which kind of workflows need to be supported?

 What kind of data is relevant in the United States?
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