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Introduction 
Bernhard Waltl 

• Research associate at the Technical University of Munich  

• Since 2014 at the chair „Software Engineering for Business Information Systems“ 

• Software Engineering 

• Collaborative Information Systems 

• Databases 

• Legal Informatics 

• Legal Reasoning 

• Data and Text Analytics 

 

• Lexalyze: Interdisciplinary Research Program 
• Technical University of Munich: Prof. Florian Matthes, et al. 

• Ludwig-Maximilians University: Prof. Hans-Christoph Grigoleit, et al. 

• www.lexalyze.de  
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http://www.lexalyze.de/


Background 
Lexalyze 

Motivation 
• Digitization throughout all domains of society 

• Legal sciences and practices still lack of digitization 

 

Unexploited synergies 

 

Approach 
• Usage of Informatics for judicial problem solving 

• Synergies through the development of a common language 

• Development of interdisciplinary competencies 
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Richard Susskind 
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Looking into the future 

2013 2010 



Legal Technology 
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Reports 2016 



Legal Technology 
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BCG Report: Januar 2016 

Powerful forces are reshaping the corporate legal-advice market, including price 
pressure from clients and the digitization of legal data. Legal-technology 

solutions can help law firms succeed in this new era, but only if they understand 
the tech landscape and redefine key elements of their business model.  

- BCG Analysis, 2016 

What will the role 
of LegalTech be? 



Motivation 
Gartner Hype Cycle July 2016 
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Smart Data 
Discovery 

General-Purpose 
Machine Intelligence 

Smart 
Workspaces 

Machine 
Learning 

Natural-Language 
Question Answering 



Observation 

• Processes of Legal Experts (Scientists and Lawyers) are… 

• ... 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 and data models need an 

adaption to the domain… 

• German legal texts (laws, judgments, contracts, etc.) 

• Data model tailored to judicial data 
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Semantic Analysis of Legal Documents 

• Automated extraction of linguistic and semantic entities 

• Basic Named Entities  

• Dates 

• Money values 

• Locations and places 

• Persons and institutions 

• References 

• Companies 

• Legal Entities 
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Domain-
independent 



Semantic Analysis of Legal Documents 
Support of editorial processes 
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Semantic Analysis of Legal Documents 

• Automated extraction of linguistic and semantic entities 

• Basic Named Entities  

• Legal Entities 

• Legal definitions 

• Obligations 

• Permissions 

• Contracting Parties 

• Liabilities 

• “Change-of-control” 
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Domain-
dependent 



Semantic Analysis of Legal Documents 
Support of search processes 
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Semantic Analysis of Legal Documents 
Drafting of documents 

• Collaborative drafting of documents 

 

• Support during the creation of legal documents 

• Laws and judgments 

• Contracts, regulations, administrative orders, etc. 

 

• Instant feedback  

• Readability: Flesch-Reading-Ease, Vocabulary, etc. 

• Basic entities: Date, locations, persons, institutions, references, etc. 

• Legal entities: Obligations, permissions, legal definitions, etc. 
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Drafting of Legal Documents 
Support of drafting processes 
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Live update on 
Recommendations  



I. Smart Recommendations  Missed some highly relevant information? 

II. Missing clauses  Have you missed a liability clause? 

III. Suspicious clauses  Clause ”looks” very unusual? 

IV. Clause Effectiveness  Courts have decided on some clause? 

Semantic Analysis of Legal Documents 
Drafting of documents 
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Reference Architecture 

© sebis 170705 Waltl - LegalTech Brow nBag 19 

Implementation Details 

• Java web application  

• ElasticSearch 

• Apache UIMA  

• Apache Ruta 

Modularity 

Extensibility 



Extraction of semantic information 

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

• Baseline for IBM Watson 

• Apache Ruta: complex pattern specification 
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Splitter Segmenter Tokenizer Reference 
Extractor 

Document Sections Sentences Tokens  
(Words) 

Sentence  
Classifier • Structured Text  

• Basic Named Entities 
• Legal Entities 

Money Value  
Extractor 

Date & Time 
Extractor 

Named  
Entity  
Extractor 

© sebis 

Modular Software 
Components 

Stepwise analysis of documents 



Extraction of semantic information 
Entity extraction in practice 
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• Survey among 54 different entity extraction tool vendors in 2013 

Chiticariu, Laura, Yunyao Li, and Frederick R. Reiss. "Rule-based information extraction is 
dead! long live rule-based information extraction systems!." EMNLP. No. October. 2013. 



Classification of Norms 
Active Machine Learning: A Hybrid Approach 

• Machine Learing as a Service (MLaaS) 

• Apache Spark (mllib) + Apache UIMA 
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Classifier  
 

(e.g., Naive 
Bayes, Logistic 

Regression, 
Peceptron, SVM) Labeled Sentences 

Unlabeled Sentences 
(Confidence threshold) 

1 

Labeled Sentences 
(Annotations) 

Unlabeled Sentences 

2 3 

4 

Query strategies 
(e.g., most/least 

uncertain) 

Parameters & 
Options 

Active Machine 
Learning Rounds 
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Preliminary Results 
Document Classification 
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Accuracy at 
approx. 95 % 

Steep learning 
curve 

Active ML more 
accurate than plain 

supervised ML 
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Preliminary Results 
Norm Classification 

170705 Waltl - LegalTech Brow nBag 24 

Faster learning with 
active component 

Classifiers show 
different performance 

© sebis 



Conclusion 

• Legal Informatics is an vital research area with many different facets 

• Automated annotation of textual data 

• Extraction of relevant information 

 

 

• Legal Tech is an interesting field but needs different methods and objectives. 

 

• Interdisciplinary research is highly interesting (www.lexalyze.de) 

• Legal scientists and practitioners 

• Linguists 

• Software Engineers 

• etc. 
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People 
Desirability 

Business 
Viability 

Technology 
Feasibility 

http://www.lexalyze.de/
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