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Introduction
Legal Background of Terms and Conditions in Germany

▪ General Terms and Conditions are pre-formulated contractual terms

▪ Based on §§ 305 ff. from the German Civil Code („Bürgerliches Gesetzbuch (BGB)“)

▪ Completly optional

▪ If no Terms and Conditions are defined, legal regulations are applied

▪ Reasons to formulate Terms and Conditions:

➢ Standartization and Simplyfication of all contracts

➢ Contract terms benefitting the online shop

➢ Neutralization of terms defined by the contract partner

▪ But: §§ 305 ff. BGB provide certain restrictions, on what terms are not allowed
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Introduction
Motivation
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Goal: Creating a Variability Model of Terms & Conditions containing 

dependencies, common and unlawful clauses

Solution:

• Classifying Paragraphs and Clauses from Terms & Conditions

• Identifying common clauses and their dependencies

• Recognizing unlawful clauses

Problem: 

• Lack of Standardization for general Terms & Conditions in Germany

• High level of customization leads to potentially illegal clauses
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Introduction
Problem Statement
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▪ Finding semantic links between clauses from

different terms and condtions

▪ Matching of Clauses to Court Rulings and/or

the German Civil Code

➢ Problem: Classifying general terms and conditions by hand is labour intensive and understanding court

rulings and the German Civil Code requires legal expertise
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Introduction
Proposed Solution: Interactive Matching System
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Introduction
Proposed Solution: Interactive Matching System
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Research Questions

What is interactive Machine Learning and how can it support the classification of paragraphs and 
clauses from a corpus of general terms and conditions?

What are the functional and non-functional requirements for the matching system of terms and 
conditions?

How does a prototypical implementation allowing legal domain experts to interact with system 
look like?

How could a variability model displaying relations between clauses and paragraphs look like?

© sebis190513 David Koller Master's Thesis Final Presentation 10



Outline

© sebis 11

Introduction

Research Questions

Research Approach

Implementation

Evaluation

Conclusion

190513 David Koller Master's Thesis Final Presentation



Research Approach
Data Set

Original Plan: 

Crawling idealo.de for links to general Terms 

and Conditions of partnered online shops and

extract <body> from respective HTML

➢ Required heavy manual cleanup
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Actual Process: 

▪ Manual collection of ca. 100 Terms and Conditions of 

German online shops 

▪ Manual Segmentation and editing of documents (e.g. 

adding placeholders for addresses)

➢ In Total: about 1200 paragraphs and 3500 clauses



Research Approach
Interactive Process
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Expectations:

▪ Constantly improving the quality of 

underlying machine learning models 

by slowly growing the training data

▪ Required time for the human to 

correct predicted classifications 

decreases
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Research Approach
Interactive Process

Main Challenges: 

▪ No training data to test, which machine learning models perform best for our problem

▪ Format of training data

▪ Choosing number of terms and conditions classified at a time

My Approach:

▪ In the beginning: correcting predictions based on the model providing the most distributed results.  

Later: the best performing model

▪ Each paragraph/clause is represented by the averaged vector from all word embeddings for any given 

element

▪ Classification was done for five sets of terms and conditions at a time
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Research Approach
Contextual Word Embeddings

▪ Regular embeddings

• Word embeddings are vector representations of words trained on large text corpora like Wikipedia

• Each word is represented by exactly one vector

▪ Contextual Embeddings (ELMos)

• Word context is taken into account when calculating their vector representations

• Different vectors for one word depending on context
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“I’m not a fan of Bayern München”

“In the summer, the fan in my living room is set to 

the highest level”

vs.



Research Approach
Identification of suitable Classes
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• Classes for Paragraphs and Clauses based

on one example of Terms and Condtions

• Provided by „Bundesverband E-Commerce 

und Versandhandel Deutschland e.V” 

specifically for online shops

• Additional miscellaneous classes called 

“Sonstige […] ” were added to catch types not 

covered by the given classes



Research Approach
Semantic Text Matching
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Research Approach
Semantic Text Matching
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Implementation
Live Demo
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Evaluation
Quantitative: Paragraph Classification Process
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Evaluation
Quantitative: Clause Classification Process
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Evaluation
Quantitative: Cross Validation

Problem: Results potentially depended on the order, in which terms and conditions were classified
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Confirming the Results of our classification process



Evaluation
Quantitative: Comparing Embeddings Approaches
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▪ Comparing contextual word embeddings to document embeddings (Doc2Vec) 

shows better results for contextual embeddings

▪ Concating both improves results even further

Caution: While contextual word embeddings were learned from a pre-trained language model, several 

Doc2Vec models were created and tested based on our dataset, with the best used above



Evaluation
Distribution of Paragraphs and Clauses
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First Impression: 

Original defined classes for paragraphs and clauses 

do not adequately represent all potential types of 

paragraphs and clauses

But:

More detailed analysis of 

resulting classes shows 

many uncommon types



Evaluation
Variability Model: Example
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Kang K.C., Lee H. (2013)



Evaluation
Mandatory and Optional Classes

„Mandatory“:  Each Class appearing in  > 50% of Terms and Conditions

Optional: Each Class appearing in > 25% of Terms and Conditions
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At least 8 Paragraph Classes are considered „mandatory“

At least 3 Paragraph Classes are considered optional

At least 19 Clause Classes are considered „mandatory“

At least 10 Clause Classes are considered optional



Evaluation
Variability Model
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Evaluation
Variability Model
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Evaluation
Variability Model: Conclusion of Contracts
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Evaluation
Variability Model: Conditions of Delivery
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Evaluation
Variability Model: Price and Payment Procedure
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Evaluation
Variability Model: Scope and Warranty
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Evaluation
Variability Model: Optional Paragraphs
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Conclusion

An interactive process to classify paragraphs and clauses from general terms and conditions was 

introduced

Supervised approaches using contextual word embeddings have shown success for semantic text

matching tasks

A variability model, containing common paragraphs and clauses, dependencies and examples of unlawful 

clauses was created
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Backup
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Data Model
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Deployment Diagram
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Use Case Diagram
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Sequence Diagram I

© sebis190513 David Koller Master's Thesis Final Presentation 43



Sequence Diagram II
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Demo
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Demo
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Demo
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Demo
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