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Types of grammatical analysis



A voice of democracy
Fin: Luonnollisten henkilöiden suojelu henkilötietojen käsittelyn yhteydessä on perusoikeus.

Eng: The protection of natural persons in relation to the processing of personal data is a fundamental right. 

Ger: Der Schutz natürlicher Personen bei der Verarbeitung personenbezogener Daten ist ein Grundrecht.

Fre: La protection des personnes physiques à l'égard du traitement des données à caractère personnel est un droit 
fondamental.

Ita: La protezione delle persone fisiche con riguardo al trattamento dei dati di carattere personale è un diritto 
fondamentale .

Spa: La protección de las personas físicas en relación con el tratamiento de datos personales es un derecho 
fundamental.

Regulation (EU) 2016/679 of the European Parliament and of the Council of 27 April 2016 on the protection of natural persons with regard to the processing of 
personal data and on the free movement of such data, and repealing Directive 95/46/EC (General Data Protection Regulation)

http://eur-lex.europa.eu/legal-content/FI/TXT/HTML/?uri=CELEX:32016R0679&from=EN

http://eur-lex.europa.eu/legal-content/FI/TXT/HTML/?uri=CELEX:32016R0679&from=EN


Do they say the same thing?
Not the same word to word.

Different numbers of words (Fin 8, Fre 18)

They use different words

-  natural person - personne physique

If there is a common meaning, what is it?

How can grammar help us to find it?



Grammatical analysis: add annotations



Grammatical analysis: parts of speech

ADJ             NOUN          NOUN     NOUN              NOUN         NOUN        VERB   NOUN  



Grammatical analysis: morphological tags

ADJ             NOUN          NOUN     NOUN              NOUN         NOUN        VERB   NOUN  

+PL+GEN         +PL+GEN       +SG+NOM  +PL+GEN           +SG+GEN      +SG+INE     +PR3SG +SG+NOM 



Grammatical analysis: syntactic functions

ADJ             NOUN          NOUN     NOUN              NOUN         NOUN        VERB   NOUN  

+PL+GEN         +PL+GEN       +SG+NOM  +PL+GEN           +SG+GEN      +SG+INE     +PR3SG +SG+NOM 

ATTR            ATTR          SUBJ     ATTR              ATTR         ADV         PRED   PREDICATIVE       



Grammatical analysis: dependency tree

ADJ             NOUN          NOUN     NOUN              NOUN         NOUN        VERB   NOUN  

+PL+GEN         +PL+GEN       +SG+NOM  +PL+GEN           +SG+GEN      +SG+INE     +PR3SG +SG+NOM 

ATTR            ATTR          SUBJ     ATTR              ATTR         ADV         PRED   PREDICATIVE       



Grammatical analysis: 
phrase structure tree



Grammatical analysis: English



Phrase structure 
tree, English



Word alignment



Abstract syntax tree (AST)
Common syntactic structure

From it, one can derive
- translations
- dependency trees
- phrase str trees
- word alignments



More abstract AST
Common semantic structures

Source for 
- better translations
- concept alignment



Concept alignment



Grammatical Framework (GF)

http://www.grammaticalframework.org/

http://www.grammaticalframework.org/


GF in brief

A framework for multilingual grammars

- shared abstract syntax: “interlingua”
- concrete syntaxes for each language

A GF grammar enables

- parsing
- generation
- translation

Open source project since 1998

- 30+ languages
- 200+ community



Example: grammar for “personal data”
abstract

 fun personal_data_NP : NP



Example: grammar for “personal data”
abstract

 fun personal_data_NP : NP

concrete

 lin personal_data_NP = "personal data"

 lin personal_data_NP = "henkilötiedot"



Example: grammar for “personal data”
abstract

 fun personal_data_NP : NP

concrete

 lin personal_data_NP = mkNP (mkA "personal") (mkN "data")

 lin personal_data_NP = mkNP aPl_Det (mkN "henkilö" (mkN "tieto"))



Example: grammar for “personal data”
abstract

 fun personal_data_NP : NP

concrete

 lin personal_data_NP = mkNP (mkA "personal") (mkN "data")

 lin personal_data_NP = mkNP aPl_Det (mkN "henkilö" (mkN "tieto"))

  → henkilötiedot, henkilötietojen, henkilötietoja, 

henkilötietoina, henkilötiedoiksi, henkilötiedoissa,... 



A trickier example
Tätä asetusta olisi sovellettava myös unionin alueella olevien rekisteröityjen henkilötietojen käsittelyyn, jos sitä suorittava 
rekisterinpitäjä tai henkilötietojen käsittelijä ei ole sijoittautunut unioniin ja jos käsittely liittyy näiden rekisteröityjen käyttäytymisen 
seurantaan niiltä osin kuin käyttäytyminen tapahtuu unionissa. 

The processing of personal data of data subjects who are in the Union by a controller or processor not established in the Union should 
also be subject to this Regulation when it is related to the monitoring of the behaviour of such data subjects in so far as their behaviour 
takes place within the Union. 

Die Verarbeitung personenbezogener Daten von betroffenen Personen, die sich in der Union befinden, durch einen nicht in der Union 
niedergelassenen Verantwortlichen oder Auftragsverarbeiter sollte auch dann dieser Verordnung unterliegen, wenn sie dazu dient, das 
Verhalten dieser betroffenen Personen zu beobachten, soweit ihr Verhalten in der Union erfolgt.

What is the common structure?



A trickier example
Tätä asetusta olisi sovellettava myös unionin alueella olevien rekisteröityjen henkilötietojen käsittelyyn, jos sitä suorittava 
rekisterinpitäjä tai henkilötietojen käsittelijä ei ole sijoittautunut unioniin ja jos käsittely liittyy näiden rekisteröityjen käyttäytymisen 
seurantaan niiltä osin kuin käyttäytyminen tapahtuu unionissa. 

The processing of personal data of data subjects who are in the Union by a controller or processor not established in the Union should 
also be subject to this Regulation when it is related to the monitoring of the behaviour of such data subjects in so far as their behaviour 
takes place within the Union. 

Die Verarbeitung personenbezogener Daten von betroffenen Personen, die sich in der Union befinden, durch einen nicht in der Union 
niedergelassenen Verantwortlichen oder Auftragsverarbeiter sollte auch dann dieser Verordnung unterliegen, wenn sie dazu dient, das 
Verhalten dieser betroffenen Personen zu beobachten, soweit ihr Verhalten in der Union erfolgt.

Common structure:       fun be_subject_to_Cl : NP -> NP -> Cl  



A trickier example
Tätä asetusta olisi sovellettava myös unionin alueella olevien rekisteröityjen henkilötietojen käsittelyyn, jos sitä suorittava 
rekisterinpitäjä tai henkilötietojen käsittelijä ei ole sijoittautunut unioniin ja jos käsittely liittyy näiden rekisteröityjen käyttäytymisen 
seurantaan niiltä osin kuin käyttäytyminen tapahtuu unionissa. 

Fin:     lin be_subject_to_Cl x y = “y(Part) soveltaa(Pass) x(Illat)”

The processing of personal data of data subjects who are in the Union by a controller or processor not established in the Union should 
also be subject to this Regulation when it is related to the monitoring of the behaviour of such data subjects in so far as their behaviour 
takes place within the Union. 

Eng:    lin be_subject_to_Cl x y = “x is subject to y”

Die Verarbeitung personenbezogener Daten von betroffenen Personen, die sich in der Union befinden, durch einen nicht in der Union 
niedergelassenen Verantwortlichen oder Auftragsverarbeiter sollte auch dann dieser Verordnung unterliegen, wenn sie dazu dient, das 
Verhalten dieser betroffenen Personen zu beobachten, soweit ihr Verhalten in der Union erfolgt.

Ger:    lin be_subject_to_Cl x y = “x unterliegt y(Dat)”



Case study: GDPR

http://www.digitalgrammars.com/slides/gdpr-workshop-2017.pdf

http://www.digitalgrammars.com/slides/gdpr-workshop-2017.pdf


Outline 

Multilingual lexicon for GDPR (General Data Protection Regulation, EU)

- starting with English, French, German, Italian, Spanish

Commercial project by Digital Grammars AB for a law firm, to enable

- automatic translation of
- reasoning on

documents such as

- privacy policies
- data processing agreements
- consent reguests



Georg Philip Krog

Christina Unger

Jordi Saludes

Sara Negri

Daniel von Plato

Grégoire Détrez

Markus Forsberg

Koen Lindström Claessen

Thomas Hallgren

international law

abstract syntax, German

Spanish

Italian

Italian

French

corpus analysis

word alignment

visual effects

With



GDPR Recital 58:
 

“(t)he principle of transparency requires that any information addressed to 
the public or to the data subject be concise, easily accessible and easy 
to understand, and that clear and plain language and, additionally, 
where appropriate, visualisation be used.”

https://www.privacy-regulation.eu/en/r58.htm

https://www.privacy-regulation.eu/en/r58.htm


Data

General Data Protection Regulation, Official Journal of the EU

24 official EU languages

80 pages

60-80k words in each language

2500-3000 unique lemmas in each language



http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=uriserv:OJ.L_.2016.119.01.0001.01.ENG&toc=OJ:L:2016:119:TOC

http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=uriserv:OJ.L_.2016.119.01.0001.01.ENG&toc=OJ:L:2016:119:TOC




Outcome 1: parallel view with links









Parallel view 5 languages



Outcome 2: parallel lexicon with parts of speech and links



Grammar statistics
60 categories

3200 functions

-   140 syntactic
- 3000 “words”
-   100 “constructions” 
-   400 “multiwords” in English, 30 in German, 250 in Italian, ...



What the grammar does and what it does not
Does:

- identify relevant concepts in GDPR
- define their translations in all languages 
- analyse all words in all languages in GDPR documents

Does not:

- enable automatic high-quality translation
- identify all constructions and idioms needed for that
- contain all syntax rules needed for accurate parsing of GDPR 



Voices of democracy?



A thing one could do
Create a lexicon of political idioms and constructions

- analyse texts with open-source tools (morphological analysers, parsers)
- collect idioms and constructions
- store them as abstract syntax
- generalize them by adding concrete syntax

Use the lexicon to analyse political texts more accurately

Parallel multilingual texts are particularly useful to identify idioms and translate them

- Europarl and other EU documents
- official bilingual documents in Finland



LOPPU


