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Word Embeddings: Brief Review
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The Semantic Text Matching (STM) Problem
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The identification of semantically or logically related text-fragments of different documents (from different 
document types). Example: Contract clauses have to satisfy provisions.
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[La18a] Landthaler, J.; Scepankova, E.; Glaser, I; Lecker, H.; Matthes,F.: Semantic Text matching of contract clauses and legal comments in tenancy law, IRIS: Internationales Rechtsinformatik Symposium, Salzburg, Austria, 2018 (in print)



Semantic Text Matching (STM) in Tenancy Law: 
Contracts & Legal Comments
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Search algorithm view

A reduction/simplification of 
general search

Graph view

For two document types: 
bipartite graph 

(matching characteristics)

Implicit references view

Analogy to explicit references 
/ citation networks

Three Perspectives on Semantic Text Matching (STM)
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Doc. 1

General STM Solution Approach: Text Similarity Measures(1)
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1) Segmentation of the documents into text fragments, e.g. using a heuristic (e.g. newlines).

2) Pool all text-fragments of one document type.

Doc. A, B, 

C, D, E
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Doc. 1

General STM Solution Approach: Text Similarity Measures (2)
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3) Application of a text similarity measure to rank all text-fragments of the pool with respect to one text fragment 
of documents 1, …, N

If required repeat (sequentially or matrix-matrix operation) for all text-fragments of document 1, …, N

Doc. A, B, 
C, D, E
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Technical Implementation 2) Web-Frontend
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Creating a Dataset for a Quantitative Evaluation
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Comment Nr. 3 SHR broad SHR narrow

Setup / Method FRP RPS FRP RPS FRP RPS
T

F
-I

D
F

Standard preprocessing (SP) 5.44 28.06 2.40 390.68 4.66 284.49

SP + Stopwords Removed (SR) 5.64 27.37 2.43 378.72 4.43 259.51

SP + SR + Stemming 5.49 24.96 2.93 379.16 4.06 265.63

SP + Only POS-tagged nouns (=POSN) 7.21 28.74 2.76 369.62 5.43 254.74

SP + SENT 23.41 75.50 96.80 799.99 230.23 811.94

W
o

rd
 E

m
b

ed
d

in
g

s

Trained on Contracts (CC) + Legal Comment Nr. 3 16.97 42.49 - - - -

Trained on CC + All Legal Comments 17.39 41.88 5.61 473.78 5.76 328.36

Trained on CC + BGB 17.70 42.23 6.09 475.69 6.42 336.97

Trrained on CC + BGB+ Wikipedia (1GB) 19.85 47.19 28.28 599.28 33.33 474.61

Trained on CC + SR Ä 18.36 42.28 6.04 482.18 6.85 326.09

Trained on CC + SR + Stemming(=BEST) 16.38 37.37 6.28 442.64 6.76 302.84

Trained on CC + POSN Ä 16.47 38.67 5.47 415.07 6.23 264.45

Trained on CC + SENT 25.85 58.17 3.25 255.33 3.33 233.29

Results STM with TF-IDF and Word Embeddings (vector size=300, iter=100)
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[La18a] Landthaler, J.; Scepankova, E.; Glaser, I; Lecker, H.; Matthes,F.: Semantic Text matching of contract clauses and legal comments in tenancy law, IRIS: Internationales Rechtsinformatik Symposium, Salzburg, Austria, 2018
FRP: Average First Ranking Position; RPS: Average Ranking Position (RP-Score)

Lesson Learned 1) TFIDF performs better than Word2Vec CHAPTER Embeddings

Lesson Learned 2) Training corpus extension for Word Embeddings does NOT always 
improve vector quality

Lesson Learned 3) Our SENTENCE Embeddings significantly outperform TFIDF & 
CHAPTER Embeddings 



Additional Sentence Segmentation of the Legal Comment Chapters
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Precision/Recall (Cosmetic Repairs, Narrow Selection, SENT, All Comments)
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Lesson Learned 4) Word2vec outperforms FastText (subword-embeddings)

Lesson Learned 5) Nouns contribute most to the topical relatedness/similarity)

Landthaler et al. 2018, submitted



Visualization of XSTM for a Single Match 

© sebis180920 Landthaler Semantic Text Matching (STM): Context-based recommendation of legal comment chapters to tenancy contract clauses 13

Input Query:

“Zu den Schönheitsreparaturen gehören 
das Tapezieren, Anstreichen oder Kalken 
der Wände”

Match Candidate:
“4 Satz 4 II. BV wie folgt: 
„Schönheitsreparaturen umfassen nur das 
Tapezieren, Anstreichen oder Kalken der 
Wände und Decken, das Streichen der 
Fußböden, Heizkörper einschließlich der 
Heizrohre, der Innentüren sowie der 
Fenster und Außentüren von innen.”

Landthaler et al. 2018, submitted



Outlook: Autocomplete
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A different STM problem



Outlook: Thesaurus Extension with Label Propagation (MT Markus Müller)
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Datev Corpus, 1GB Tax Law
Thesaurus with 36.000 terms
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MT, Markus Müller, 2018, https://wwwmatthes.in.tum.de/pages/1k57iql63u5m5/Master-s-Thesis-von-Markus-Mueller

https://wwwmatthes.in.tum.de/pages/1k57iql63u5m5/Master-s-Thesis-von-Markus-Mueller


Semantic Text Matching in Compliance: MT Christoph Erl with Alyne
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Matching of control statements and Regulatory Documents

MT, Christoph Erl, 2018, https://wwwmatthes.in.tum.de/pages/1nbhr3lcnxo4b/Master-s-Thesis-von-Christoph-Erl

https://wwwmatthes.in.tum.de/pages/1nbhr3lcnxo4b/Master-s-Thesis-von-Christoph-Erl


Outlook: Semantic Text Matching on Smart Contracts(2)
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Semantic Text Matching of smart contracts or functions in smart contracts.

Ethereum



Demo
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The demo prototype will be 
available after the presentations!
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